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ȷɔɗɘɆɈɎɘɋɑɢ: ȳ. ȪəɕɑɋɓɗɐɎɏ 
Email: ndoupl@yahoo.com 

 

 

ȶɆɇɔɘɆ ɓɆɊ ɓɆɗɘɔɥɟɎɒɎ çȶɋɐɔɒɋɓɊɆɜɎɥɒɎè ɈɋɑɆɗɢ Ɉ 2003-2004 ɉ.ɉ., Ɏ Ɉ ɓɋɏ ɕɖɎɓɥɑɎ əɝɆɗɘɎɋ 
ɝɑɋɓɡ ȲɔɗɐɔɈɗɐɔɉɔ Ɏ ɖɋɉɎɔɓɆɑɢɓɡɛ ɔɘɊɋɑɋɓɎɏ ȷȵȶ Ɏ ɕɋɖɋɈɔɊɝɎɐɎ, ɓɋ ɥɈɑɥɤɟɎɋɗɥ ɝɑɋɓɆɒɎ 
ȷȵȶ. ȷɔɗɘɆɈɎɘɋɑɢ ɈɡɖɆɌɆɋɘ Ɏɗɐɖɋɓɓɤɤ ɕɖɎɍɓɆɘɋɑɢɓɔɗɘɢ Ɉɗɋɒ ɖɋɜɋɓɍɋɓɘɆɒ, ɕɖɎɗɑɆɈɞɎɒ ɎɑɎ 
ɈɡɖɆɍɎɈɞɎɒ əɗɘɓɔ ɗɈɔɎ ɜɋɓɓɡɋ ɍɆɒɋɝɆɓɎɥ. 

ȵɖɋɊɑɆɉɆɥ ɕɋɖɋɈɔɊɝɋɗɐɔɒə ɗɔɔɇɟɋɗɘɈə ɓɆɗɘɔɥɟɎɋ çȶɋɐɔɒɋɓɊɆɜɎɎè, ȷɔɤɍ ɕɋɖɋɈɔɊɝɎɐɔɈ 
ȶɔɗɗɎɎ ɔɗɔɍɓɆɋɘ, ɝɘɔ ɓɋɐɔɘɔɖɡɋ ɖɆɗɗɒɆɘɖɎɈɆɋɒɡɋ Ɉ ɓɎɛ Ɉɔɕɖɔɗɡ ɕɖɔɊɔɑɌɆɤɘ ɔɗɘɆɈɆɘɢɗɥ 
ɕɖɋɊɒɋɘɔɒ ɊɎɗɐəɗɗɎɎ Ɏ Ɉ ɣɘɔɏ ɗɈɥɍɎ ɕɖɎɉɑɆɞɆɋɘ Ɉɗɋɛ ɍɆɎɓɘɋɖɋɗɔɈɆɓɓɡɛ ɑɎɜ ɓɆɕɖɆɈɑɥɘɢ Ɉ 
ɆɊɖɋɗ ɗɔɗɘɆɈɎɘɋɑɥ (ndoupl@yahoo.com) ɎɑɎ ɕɖɆɈɑɋɓɎɥ ȷȵȶ ɗɈɔɎ ɕɖɋɊɑɔɌɋɓɎɥ, ɐɔɘɔɖɡɋ ɇə-
Ɋəɘ əɝɘɋɓɡ ɕɖɎ ɊɆɑɢɓɋɏɞɋɏ ɖɆɇɔɘɋ ɓɆɊ Ɋɔɐəɒɋɓɘɔɒ. ȦɊɖɋɗ ɣɑɋɐɘɖɔɓɓɔɏ ɕɔɝɘɡ ȷȵȶ: 
spr@translators-union.ru.  

ɃɑɋɐɘɖɔɓɓɆɥ ɈɋɖɗɎɥ ɓɆɗɘɔɥɟɎɛ çȶɋɐɔɒɋɓɊɆɜɎɏè ɔɕəɇɑɎɐɔɈɆɓɆ ɓɆ Web-ɗɆɏɘɋ ȷȵȶ ɕɔ ɆɊɖɋɗə 
http://www.translators -union.ru. 

 
ȶɋɊɆɐɜɎɥ 1.0 ï ɒɆɏ 2004 ɉ. 
ȶɋɊɆɐɜɎɥ 1.01 (ɎɗɕɖɆɈɑɋɓɓɆɥ) ï Ɏɤɑɢ 2004 ɉ. 
ȶɋɊɆɐɜɎɥ 1.02 (ɎɗɕɖɆɈɑɋɓɓɆɥ Ɏ ɊɔɕɔɑɓɋɓɓɆɥ) ï ɗɋɓɘɥɇɖɢ 2004 ɉ. 
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ȵɖɎɑɔɌɋɓɎɥ  

ȵɖɎɑɔɌɋɓɎɋ 1 ȴɇɖɆɍɜɡ ɍɆɐɆɍɔɈ ɓɆ ɕɋɖɋɈɔɊ 

ȵɖɎɑɔɌɋɓɎɋ 2 ȴɕɖɋɊɋɑɋɓɎɋ ɔɇɠɋɒɆ ɘɋɐɗɘɆ Ɋɑɥ ɕɔɊɗɝɋɘɆ ɖɆɍɒɋɖɆ ɈɔɍɓɆɉɖɆɌɊɋɓɎɥ ɕɖɎ ɈɡɕɔɑɓɋɓɎɎ 
ɕɎɗɢɒɋɓɓɡɛ ɕɋɖɋɈɔɊɔɈ 

ȵɖɎɑɔɌɋɓɎɋ 3 ȳɋɐɔɘɔɖɡɋ ɔɗɔɇɋɓɓɔɗɘɎ ɕɖɎɒɋɓɋɓɎɥ ɕɖɆɈɎɑ ɕəɓɐɘəɆɜɎɎ Ɉ ɖɆɍɑɎɝɓɡɛ ɥɍɡɐɆɛ. ȶɎɒɗɐɎɋ Ɏ 
ɆɖɆɇɗɐɎɋ ɜɎɚɖɡ  

ȵɖɎɑɔɌɋɓɎɋ 4 ȫɊɎɓɎɜɡ ɚɎɍɎɝɋɗɐɎɛ ɈɋɑɎɝɎɓ 

ȵɖɎɑɔɌɋɓɎɋ 5 ȳɆɕɎɗɆɓɎɋ ɐɎɘɆɏɗɐɎɛ Ɏ ɥɕɔɓɗɐɎɛ Ɏɒɋɓ Ɏ ɉɋɔɉɖɆɚɎɝɋɗɐɎɛ ɓɆɍɈɆɓɎɏ ɕɔ-ɖəɗɗɐɎ 
ȵɖɎɑɔɌɋɓɎɋ 6 ȷɘɆɓɊɆɖɘɡ ȷȮȧȮȪ, ɗɘɆɓɊɆɖɘɡ ɕɔ ɔɚɔɖɒɑɋɓɎɤ ɐɓɎɉ Ɏ ɊɔɐəɒɋɓɘɔɈ 

ȵɖɎɑɔɌɋɓɎɋ 7 ȷɎɗɘɋɒɡ ɘɖɆɓɗɑɎɘɋɖɆɜɎɎ ɐɎɖɎɑɑɔɈɗɐɎɛ ɆɑɚɆɈɎɘɔɈ ɑɆɘɎɓɗɐɎɒ 
ȵɖɎɑɔɌɋɓɎɋ 8 ȸɖɋɇɔɈɆɓɎɥ ɐ ɔɚɔɖɒɑɋɓɎɤ ɊɔɐəɒɋɓɘɔɈ, ɕɖɋɊɓɆɍɓɆɝɋɓɓɡɛ Ɋɑɥ ɓɔɘɆɖɎɆɑɢɓɔɉɔ ɍɆɈɋɖɋɓɎɥ 

ȵɖɎɑɔɌɋɓɎɋ 9 ȵɖɆɈɎɑɆ ɓɆɕɎɗɆɓɎɥ ɓɆɍɈɆɓɎɏ ɛɎɒɎɝɋɗɐɎɛ ɗɔɋɊɎɓɋɓɎɏ 

ȵɖɎɑɔɌɋɓɎɋ 10 ȨɐɑɤɝɋɓɎɋ ɗɐɆɓɎɖɔɈɆɓɓɡɛ ɎɍɔɇɖɆɌɋɓɎɏ Ɉ ɘɋɐɗɘ ɕɋɖɋɈɔɊɆ. ȶɆɇɔɘɆ ɗ ɚɔɖɒəɑɆɒɎ 
ȵɖɎɑɔɌɋɓɎɋ 11 ȵɋɖɋɗɝɋɘ ɖɆɍɒɋɖɓɔɗɘɋɏ ɕɖɎ ɕɋɖɋɈɔɊɋ ɘɋɛɓɎɝɋɗɐɎɛ ɘɋɐɗɘɔɈ 

ȵɖɎɑɔɌɋɓɎɋ 12 ȷɔɐɖɆɟɋɓɎɥ ɓɆ ɝɋɖɘɋɌɆɛ 
ȵɖɎɑɔɌɋɓɎɋ 13 ȾɆɇɑɔɓ Ɋɑɥ ɕɔɊɉɔɘɔɈɐɎ ɕɖɔɚɋɗɗɎɔɓɆɑɢɓɔɉɔ ɖɋɍɤɒɋ ɕɋɖɋɈɔɊɝɎɐɆ 
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ȵɖɋɆɒɇəɑɆ 
 
ʅʘʩʪʦʷʱʠʡ ʜʦʢʫʤʝʥʪ çʇʠʩʴʤʝʥʥʳʡ ʧʝʨʝʚʦʜ ï ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʝʨʝʚʦʜʯʠʢʫ ʠ ʟʘʢʘʟʯʠʢʫè (ʠʤʝ-

ʥʫʝʤʳʡ ʚ ʜʘʣʴʥʝʡʰʝʤ çʈʝʢʦʤʝʥʜʘʮʠʠè) ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʦʧʳʪʘ ʨʦʩʩʠʡʩʢʠʭ 

ʧʝʨʝʚʦʜʯʠʢʦʚ, ʠʟʫʯʝʥʠʷ ɻʆʉʊʦʚ, ʧʦʩʦʙʠʡ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ɺʎʇ ʠ ʊʇʇ, ʚʥʫʪʨʝʥ-

ʥʠʭ ʠʥʩʪʨʫʢʮʠʡ ʨʦʩʩʠʡʩʢʠʭ ʧʝʨʝʚʦʜʯʝʩʢʠʭ ʬʠʨʤ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʘʥʘʣʦʛʠʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʝʨʝʚʦʜʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʠ ʫʪʚʝʨʞʜʝʥ 

ʇʨʘʚʣʝʥʠʝʤ ʉʇʈ 14 ʤʘʷ 2004 ʛʦʜʘ. 

çʈʝʢʦʤʝʥʜʘʮʠʠè ʠʤʝʶʪ ʩʚʦʝʡ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʠʩʴʤʝʥʥʳʭ ʧʝʨʝ-

ʚʦʜʦʚ ʟʘ ʩʯʝʪ ʫʥʠʬʠʢʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʝʨʝʚʦʜʫ, ʙ·ʣʴʰʝʡ ʬʦʨʤʘʣʠʟʘʮʠʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ 

ʟʘʢʘʟʯʠʢʦʤ ʠ ʧʝʨʝʚʦʜʯʠʢʦʤ ʥʘ ʵʪʘʧʘʭ ʟʘʢʣʶʯʝʥʠ ̫ʠ ʠʩʧʦʣʥʝʥʠ ̫ʜʦʛʦʚʦʨʦʚ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʧʠʩʴʤʝʥʥʳʭ ʧʝʨʝʚʦʜʦʚ ʠ ʜʦʧʦʣʥʷʪʁ ʢʦʤʤʝʨʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʪʘʢʠʭ ʜʦʛʦʚʦʨʦʚ (ʠʤʝʥʫʝʤʳʭ ʚ 

ʜʘʣʴʥʝʡʰʝʤ çɼʇʇè). ɼʘʣʝʝ, ʚ çʈʝʢʦʤʝʥʜʘʮʠʷʭè ʧʨʝʜʣʘʛʘʶʪʩʷ ʪʠʧʦʚʳʝ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʚʦ-

ʧʨʦʩʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʝʪʩʷ ʧʝʨʝʚʦʜʯʠʢ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʧʝʨʝʚʦʜʦʤ ʠ ʧʦʜʛʦʪʦʚʢʠ ʢ ʩʜʘʯʝ 

ʝʛʦ ʟʘʢʘʟʯʠʢʫ. 

ɿʘʢʘʟʯʠʢʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ çʈʝʢʦʤʝʥʜʘʮʠʠè ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʩʠʩʪʝʤʘʤ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʣʷ ʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

 

1 ȴɇɑɆɗɘɢ ɕɖɎɒɋɓɋɓɎɥ 
 

ʅʘʩʪʦʷʱʠʡ ʜʦʢʫʤʝʥʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʣʝʜʫʶʱʠʤ ʢʦʤʧʦʥʝʥʪʘʤ 

ʧʨʦʮʝʩʩʘ ʧʠʩʴʤʝʥʥʦʛʦ ʧʝʨʝʚʦʜʘ: 

- ʠʩʭʦʜʥʦʤʫ ʪʝʢʩʪʫ; 

- ʢʨʠʪʝʨʠʷʤ ʚʳʙʦʨʘ ʧʝʨʝʚʦʜʯʠʢʘ; 

- ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩʪʦʨʦʥ ɼʇʇ; 

- ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʜʘ; 

- ʧʝʨʝʚʦʜʥʦʤʫ ʪʝʢʩʪʫ; 

- ʧʨʦʚʝʨʢʝ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʝʚʦʜʦʚ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʧʝʨʝʚʦʜʘʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʬʠʮʠʘʣʴ-

ʥʳʭ ʠ ʜʝʣʦʚʳʭ (ʚ ʰʠʨʦʢʦʤ ʪʦʣʢʦʚʘʥʠʠ ʵʪʦʛʦ ʪʝʨʤʠʥʘ), ʘ ʪʘʢʞʝ, ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʦʧʨʘʚʢʘʤʠ, ʠ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʪʝʢʩʪʦʚ, ʠ ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ ʧʝʨʝʚʦʜʫ ʪʝʢʩʪʦʚ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ. 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ ʠʟʲʷʪʠʷ ʦʥʠ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʢ ʧʨʠʤʝʥʝʥʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʚʩʝʤʠ 

ʩʪʦʨʦʥʘʤʠ ʜʦʛʦʚʦʨʦʚ ʥʘ ʚʧrʦʣʥʝʥʠʝ ʧʠʩʴʤʝʥʥʳʭ ʧʝʨʝʚʦʜʦʚ.  

 

2 ȸɋɖɒɎɓɡ  
 

ɺ ʥʘʩʪʦʷʱʠʭ ʈʝʢʦʤʝʥʜʘʮʠʷʭ ʧʨʠʥʷʪʦ ʩʣʝʜʫʶʱʝʝ ʪʦʣʢʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʨʤʠʥʦʚ: 

ȪɔɉɔɈɔɖ ɔ ɈɡɕɔɑɓɋɓɎɎ ɕɎɗɢɒɋɓɓɔɉɔ ɕɋɖɋɈɔɊɆ (Ȫȵȵ) 

ʉʦʛʣʘʰʝʥʠʝ ʜʚʫʭ ʣʠʮ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʜʥʘ ʩʪʦʨʦʥʘ (ʠʩʧʦʣʥʠʪʝʣʴ) ʦʙʷʟʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʧʦ ʟʘʜʘ-

ʥʠʶ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ (ʟʘʢʘʟʯʠʢʘ) ʧʠʩʴʤʝʥʥʳʡ ʧʝʨʝʚʦʜ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʥʘ ʷʟʳʢ ʧʝʨʝʚʦʜʘ ʠ 

ʩʜʘʪʴ ʨʝʟʫʣʴʪʘʪ ʵʪʦʡ ʨʘʙʦʪʳ ʜʨʫʛʦʡ ʩʪʦʨʦʥʝ (ʟʘʢʘʟʯʠʢʫ), ʘ ʟʘʢʘʟʯʠʢ ʦʙʷʟʫʝʪʩʷ ʧʨʠʥʷʪʴ ʦʛʦʚʦ-

ʨʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʠ ʦʧʣʘʪʠʪʴ ʝʛʦ. ʇʦ ʩʦʛʣʘʰʝʥʠʶ ʩʪʦʨʦʥ ɼʇʇ ʤʦʞʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ 

ʚʳʧʦʣʥʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʧʠʩʤɹʝʥʥʦʤʫ ʧʝʨʝʚʦʜʫ. 

ȮɗɛɔɊɓɡɏ ɘɋɐɗɘ (ɔɖɎɉɎɓɆɑ) 

ʊʝʢʩʪ, ʧʦʜʣʝʞʘʱʠʡ ʧʝʨʝʚʦʜʫ. 



ȷɔɤɍ ɕɋɖɋɈɔɊɝɎɐɔɈ ȶɔɗɗɎɎ 
ȵɎɗɢɒɋɓɓɡɏ ɕɋɖɋɈɔɊ ï ȶɋɐɔɒɋɓɊɆɜɎɎ ɕɋɖɋɈɔɊɝɎɐə Ɏ ɍɆɐɆɍɝɎɐə 2004 
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ȮɗɛɔɊɓɡɏ ɥɍɡɐ (ɥɍɡɐ ɔɖɎɉɎɓɆɑɆ) 

ʗʟʳʢ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʧʠʩʘʥ ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ. 

Ȱɔɒɕɋɘɋɓɘɓɔɗɘɢ Ɉ ɕɖɋɊɒɋɘɓɔɏ ɔɇɑɆɗɘɎ 

ʆʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʝʜʤʝʪʥʦʡ (ʪʝʤʘʪʠʯʝʩʢʦʡ) ʦʙʣʘʩʪʠ ʠ ʚʣʘʜʝʥʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʷʟʳʢʦʤ ʠ ʪʝʨʤʠʥʦʣʦʛʠʝʡ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʷʚʣʷʶʱʠʝʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʚʦʜʯʝ-

ʩʢʦʛʦ ʦʧʳʪʘ ʠ (ʠʣʠ) ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʦʩʪʘʪʦʯʥʳʝ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʝʨʝ-

ʚʦʜʯʠʢʦʤ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʠ ʝʛʦ ʘʜʝʢʚʘʪʥʦʡ ʧʝʨʝʜʘʯʠ ʚ ʧʝʨʝʚʦʜʝ. 

ȵɋɖɋɈɔɊ, ɕɋɖɋɈɔɊɓɔɏ ɘɋɐɗɘ 

ʈʝʟʫʣʴʪʘʪ ʧʠʩʴʤʝʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʩʦʟʜʘʥʥʳʡ ʩʨʝʜʩʪʚʘʤʠ ʷʟʳʢʘ ʧʝʨʝʚʦʜʘ. 

ȵɋɖɋɈɔɊɝɋɗɐɆɥ ɐɔɒɕɋɘɋɓɘɓɔɗɘɢ 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʷʟʳʢʦʚʳʭ ʠ ʜʨʫʛʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʧʦʟʚʦʣʷʶɦ ʠʭ 

ʧʝʨʝʚʦʜʯʠʢʫ ʵʢʚʠʚʘʣʝʥʪʥʦ ʠ ʘʜʝʢʚʘʪʥʦ ʧʝʨʝʜʘʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʩʨʝʜʩʪʚʘʤʠ 

ʷʟʳʢʘ ʧʝʨʝʚʦʜʘ ʩ ʫʯʝʪʦʤ ʤʝʞʲʷʟʳʢʦʚʳʭ ʠ ʤʝʞʢʫʣʴʪʫʨʥʳʭ ʨʘʟʣʠʯʠʡ.  

ȵɋɖɋɈɔɊɝɎɐ 

ʌʠʟʠʯʝʩʢʦʝ ʣʠʮʦ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʧʦʣʥʷʶʱʝʝ ʧʝʨʝʚʦʜ ʠ ʦʙʣʘʜʘʶʱʝʝ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠ-

ʤʦʡ ʧʝʨʝʚʦʜʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʝʡ. 

ȵɎɗɢɒɋɓɓɡɏ ɕɋɖɋɈɔɊ 

ʇʠʩʴʤʝʥʥʘʷ ʧʝʨʝʜʘʯʘ ʩʦʜʝʨʞʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʩʨʝʜʩʪʚʘʤʠ ʷʟʳʢʘ ʧʝʨʝʚʦʜʘ. 

ȷɕɖɆɈɔɝɓɡɋ Ɏ ɎɓɚɔɖɒɆɜɎɔɓɓɡɋ ɒɆɘɋɖɎɆɑɡ 

ʊʝʢʩʪʳ ʥʘ ʠʩʭʦʜʥʦʤ ʷʟʳʢʝ ʠ (ʠʣʠ) ʷʟʳʢʝ ʧʝʨʝʚʦʜʘ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʠʩʭʦʜʥʦʤʫ ʪʝʢʩʪʫ ʧʦ ʧʨʝʜ-

ʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠʣʠ ʪʠʧʫ ʪʝʢʩʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʩʧʨʘʚʦʯʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʛʫʪ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʳʧʦʣʥʝʥʥʳʝ ʨʘʥʝʝ ʧʝʨʝʚʦʜʳ ʘʥʘʣʦʛʠʯʥʳʭ ʪʝʢʩʪʦʚ, ʛʣʦʩʩʘʨʠʠ, ʩʪʘ-

ʪʴʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʝʤʳ ʠ ʪ.ʜ. 

Ʌɍɡɐ ɕɋɖɋɈɔɊɆ 

ʗʟʳʢ, ʩʨʝʜʩʪʚʘʤʠ ʢʦʪʦʨʦʛʦ ʧʝʨʝʜʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʚʦʜʘ. 

 

3 ȴɖɉɆɓɎɍɆɜɎɥ ɕɋɖɋɈɔɊɆ 
 

3.1  ȴɇɟɎɋ ɕɔɑɔɌɋɓɎɥ 

3.1.1  ʉʪʦʨʦʥʘʤʠ ɼʇʇ ʷʚʣʷʶʪʩʷ ʟʘʢʘʟʯʠʢ ʠ ʧʝʨʝʚʦʜʯʠʢ (ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʥʦʚʘʪʴʩʷ ʧʦ-

ʨʘʟʥʦʤʫ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ).  

ɼʦʛʦʚʦʨʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʠʩʴʤʝʥʥʳʭ ʧʝʨʝʚʦʜʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʪʨʫʜʦʚʳʤʠ, 

ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʳʤʠ ʣʠʙʦ ʘʚʪʦʨʩʢʠʤʠ ʜʦʛʦʚʦʨʘʤʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ 

ʪʨʫʜʦʚʳʤ ʠʣʠ ʛʨʘʞʜʘʥʩʢʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʌ (ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʌ ʦʙ ʘʚʪʦʨʩʢʦʤ 

ʧʨʘʚʝ ʠ ʩʤʝʞʥʳʭ ʧʨʘʚʘʭ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʛʨʘʞʜʘʥʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʌ). ʆʧʨʝʜʝ-

ʣʝʥʠʝ ʦʙʲʝʢʪʘ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ ʧʨʠʚʦʜʠʪʩʷ ʚ ɿʘʢʦʥʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʆʙ ʘʚʪʦʨ-

ʩʢʦʤ ʧʨʘʚʝ ʠ ʩʤʝʞʥʳʭ ʧʨʘʚʘʭè ˉ 5351-1 ʦʪ 9 ʠʶʣʷ 1993 ʛʦʜʘ (ʚ ʨʝʜʘʢʮʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʟʘʢʦʥʘ ʦʪ 19.07.95 ˉ 110-ʌɿ). 

ʆʪ ʧʨʘʚʠʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ ʟʘʚʠʩʷʪ ʧʨʘʚʦʚʦʡ ʩʪʘʪʫʩ ʧʝ-

ʨʝʚʦʜʯʠʢʘ, ʦʙʲʝʤ ʝʛʦ ʧʨʘʚ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʤʝʨʘ ʝʛʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʝʛʦ ʩʦʮʠʘʣʴʥʘʷ ʟʘ-

ʱʠʱʝʥʥʦʩʪʴ, ʩʧʦʩʦʙ ʦʙʣʦʞʝʥʠʷ ʥʘʣʦʛʘʤʠ ʜʦʭʦʜʦʚ ʧʝʨʝʚʦʜʯʠʢʘ, ʘ ʪʘʢʞʝ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥ-

ʥʦʩʪʠ ʟʘʢʘʟʯʠʢʘ (ʨʘʙʦʪʦʜʘʪʝʣʷ) ʠ ʣʶʙʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ. 

ɼʦʛʦʚʦʨʝʥʥʦʩʪʠ ʧʦ ʚʩʝʤ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʩʜʝʣʢʠ ʤʝʞʜʫ ʩʪʦʨʦʥʘʤʠ ɼʇʇ ʥʘʜʣʝ-

ʞʠʪ ʦʬʦʨʤʣʷʪʴ ʧʠʩʴʤʝʥʥʦ. ɿʘʢʣʶʯʝʥʠʝ ɼʇʇ ʚ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝ-

ʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʟʘʢʘʟʯʠʢʘ ʠ ʧʝʨʝʚʦʜʯʠʢʘ.  



ȷɔɤɍ ɕɋɖɋɈɔɊɝɎɐɔɈ ȶɔɗɗɎɎ 
ȵɎɗɢɒɋɓɓɡɏ ɕɋɖɋɈɔɊ ï ȶɋɐɔɒɋɓɊɆɜɎɎ ɕɋɖɋɈɔɊɝɎɐə Ɏ ɍɆɐɆɍɝɎɐə 2004 
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ɼʝʡʩʪʚʫʶʱʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʌ ʧʨʝʜʧʠʩʳʚʘʝʪ ʧʨʦʩʪʫʶ ʧʠʩʴʤʝʥʥʫʶ ʬʦʨʤʫ ʟʘʢʣʶ-

ʯʝʥʠʷ ʩʜʝʣʢʠ ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʦʤ ʠ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦ ʪʝʤ ʚʠʜʘʤ ʜʦʛʦʚʦʨʦʚ, ʢ ʢʦʪʦ-

ʨʳʤ ʦʪʥʦʩʠʪʩʷ ɼʇʇ
1
.  

ʅʝʨʝʜʢʦ ʟʘʢʘʟʯʠʢ ʥʘʧʨʘʚʣʷʝʪ ʧʝʨʝʚʦʜʯʠʢʫ ʢʨʘʪʢʠʡ ʧʠʩʴʤʝʥʥʳʡ ʟʘʢʘʟ (ʟʘʢʘʟ-ʥʘʨʷʜ) ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʧʝʨʝʚʦʜʘ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ 1), ʢʦʪʦʨʳʡ ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʝʛʦ ʧʝʨʝʚʦʜʯʠʢʦʤ 

ʧʨʠʦʙʨʝʪʘʝʪ ʩʠʣʫ ʜʦʛʦʚʦʨʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʥʢʣʶʜʝʥʪʥʳʭ ʜʝʡʩʪʚʠʡ ʩʪʦʨʦʥ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʟʘʢʣʶʯʝʥʠʝ ɼʇʇ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʢʘʢ ʚ ʬʦʨʤʝ ʝʜʠʥʦʛʦ ʜʦʢʫʤʝʥʪʘ (ʩʦʙʩʪʚʝʥʥʦ 

ʪʝʢʩʪʘ ɼʇʇ) ʩ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʪʘʢ ʠ ʚ ʬʦʨʤʝ ʦʙʤʝʥʘ ʜʦʢʫʤʝʥʪʘʤʠ (ʟʘʧʨʦʩ ʟʘʢʘʟʯʠʢʘ, ʦʪ-

ʚʝʪ ʧʝʨʝʚʦʜʯʠʢʘ, ʟʘʢʘʟ ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ) ʙʝʟ ʧʦʜʧʠʩʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦ 

ʪʝʢʩʪʘ ɼʇʇ. 

ʌʦʨʤʘ ʠ ʧʦʨʷʜʦʢ ʟʘʢʣʶʯʝʥʠʷ ʪʨʫʜʦʚʳʭ ʜʦʛʦʚʦʨʦʚ ʦʧʨʝʜʝʣʷʪʁʩʷ ʊʨʫʜʦʚʤr ʢʦʜʝʢʩʦʤ 

ʈʌ. ɺ ʦʙʱʝʤ ʚʠʜʝ ʬʦʨʤʘ ʠ ʧʦʨʷʜʦʢ ʟʘʢʣʶʯʝʥʠʷ ʘʚʪʦʨʩʢʠʭ ʜʦʛʦʚʦʨʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ 

ʚʳʰʝʫʧʦʤʷʥʫʪʦʤ ɿʘʢʦʥʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʆʙ ʘʚʪʦʨʩʢʦʤ ʧʨʘʚʝ ʠ ʩʤʝʞʥʳʭ ʧʨʘ-

ʚʘʭè. 

ʀʟʣʦʞʝʥʥʦʝ ʚʳʰʝ ʦʪʥʦʩʠʪʩʷ ʢ ʪʝʤ ʜʦʛʦʚʦʨʘʤ, ʢʦʪʦʨʳʝ, ʧʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ ʠʭ ʟʘʢʣʶʯʝ-

ʥʠʷ ʠʣʠ ʧʦ ʚʳʙʦʨʫ ʩʪʦʨʦʥ, ʨʝʛʫʣʠʨʫʶʪʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʌ.  

3.1.2  ʀʩʧʦʣʥʠʪʝʣʷʤʠ ʧʦ ɼʇʇ ʷʚʣʷʶʪʩʷ ʧʝʨʝʚʦʜʯʠʢʠ. ʆʥʠ ʚʳʧʦʣʥʷʶʪ ʩʚʦʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʦ 

ɼʇʇ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ, ʩ ʩʦʛʣʘʩʠʷ ʟʘʢʘʟʯʠʢʘ, ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʧʝʨʝʚʦʜʯʠʢʘʤ. ʇʨʠ 

ʵʪʦʤ ʧʝʨʝʚʦʜʯʠʢ-ʩʪʦʨʦʥʘ ɼʇʇ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʷʟʳʢʦʚʦʝ ʝʜʠʥʦʦʙʨʘʟʠʝ ʧʝʨʝʚʦ-

ʜʘ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʝʨʤʠʥʦʣʦʛʠʠ ʠ ʪ.ʜ. 

 

3.2  Ȩɡɇɔɖ ɕɋɖɋɈɔɊɝɎɐɆ 

3.2.1  ɺ ʈʘʟʜʝʣʝ 3.2 ʩʦʜʝʨʞʘʪʩ ̫ʨʝʢʦʤʝʥʜʘʮʠʠ ʟʘʢʘʟʯʠʢʫ ʧʦ ʚʳʙʦʨʫ ʧʝʨʝʚʦʜʯʠʢʘ ʚ ʢʘʯʝʩʪʚʝ ʠʩ-

ʧʦʣʥʠʪʝʣʷ ɼʇʇ. 

3.2.2  ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʧʝʨʝʚʦʜʯʠʢ ʷʚʣʷʝʪʩʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ, ʧʦʩʪʦ̫ ʥʥʦ 

ʨʘʙʦʪʘʶʱʠʤ ʥʘʜ ʧʦʚʳʰʝʥʠʝʤ ʩʚʦʝʡ ʧʝʨʝʚʦʜʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʧʨʝʜ-

ʤʝʪʥʳʭ ʦʪʨʘʩʣʷʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʟʘʢʣʶʯʘʷ ɼʇʇ ʩ ʧʝʨʝʚʦʜʯʠʢʦʤ, ʟʘʢʘʟʯʠʢ ʧʨʦʠʟʚʦʜʠʪ ʚr -

ʙʦʨ ʠʩʧʦʣʥʠʪʝʣʷ ʜʣʷ ʨʝʰʝʥʠʷ ʩʚʦʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ, ʠ ʧʦʵʪʦʤʫ ʝʤʫ ʨʝʢʦʤʝʥʜʫ-

ʝʪʩʷ ʧʨʝʜʧʨʠʥʪ̫ɹ ʥʝʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʷ, ʯʪʦʙʳ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ ʚ ʥʘʜʣʝʞʘʱʝʡ ʢʚʘʣʠʬʠʢʘ-

ʮʠʠ ʧʝʨʝʚʦʜʯʠʢʘ.  

3.2.3  ʇʦʩʢʦʣʴʢʫ ʧʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʈʌ ʜʣʷ ʚʝʜʝʥʠʷ ʧʝʨʝʚʦʜʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ ʪʨʝʙʫʝʪ-

ʩʷ ʧʦʣʫʯʝʥʠʝ ʣʠʮʝʥʟʠʠ, ʪʦ ʧʝʨʝʚʦʜʯʠʢ ʜʦʣʞʝʥ ʧʨʝʜʩʪʘʚʠʪʴ ʟʘʢʘʟʯʠʢʫ ʠʥʳʝ ʠ ʜʦʩʪʘʪʦʯ-

ʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʚʦʝʡ ʧʝʨʝʚʦʜʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʧʦʣʥʠʪʴ ʧʨʝʜʣʘ-

ʛʘʝʤʫʶ ʨʘʙʦʪʫ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʚʝʜʝʥʠʷ ʠʟʣʘʛʘʶʪʩʷ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ 

ʨʝʟʶʤʝ ʧʝʨʝʚʦʜʯʠʢʘ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ 13). ʇʦ ʪʨʝʙʦʚʘʥʠʶ ʟʘʢʘʟʯʠʢʘ ʧʝʨʝʚʦʜʯʠʢ ʧʝʨʝʜʘ-

ʝʪ ʧʦʣʥʫʶ ʠ ʧʨʘʚʜʠʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʝʙʝ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʢʘʟʯʠʢ ʤʦʛ 

                                                 
1
 ʉʤ. ɻʂ ʈʌ (ʏʘʩʪʠ 1 ʠ 2) ʇʦʜʨʘʟʜʝʣ 4 (ʉʜʝʣʢʠ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ), ɻʣʘʚʘ 9 (ʉʜʝʣʢʠ), Ä 1 (ʇʦʥʷʪʠʝ, ʚʠʜʳ 

ʠ ʬʦʨʤʘ ʩʜʝʣʦʢ), ʩʪʘʪʴʠ 158-162. ɺ ʉʪ. 160 ɻʂ ʈʌ ʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʳ ʟʘʢʣʶʯʝʥʠʷ 

ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʦʡ ʩʜʝʣʢʠ ʠ ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʪʦ, ʯʪʦ, ʭʦʪʷ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʦʜ ʵʪʠʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ 

ʧʦʜʧʠʩʘʥʠʝ ʣʠʮʘʤʠ, ʩʦʚʝʨʰʘʶʱʠʤʠ ʩʜʝʣʢʫ, ʜʦʢʫʤʝʥʪʘ, ʚʳʨʘʞʘʶʱʝʛʦ ʝʝ ʩʦʜʝʨʞʘʥʠʝ, ʚ ʩʣʫʯʘʷʭ ʠ ʚ ʧʦ-

ʨʷʜʢʝ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʟʘʢʦʥʦʤ, ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʩʜʝʣʦʢ ʬʘʢʩʠʤʠʣʴʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʧʦʜʧʠʩʠ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠʣʠ ʠʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ, ʵʣʝʢʪʨʦʥʥʦ-

ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ ʣʠʙʦ ʠʥʦʛʦ ʘʥʘʣʦʛʘ ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦʡ ʧʦʜʧʠʩʠ.  

ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʜʪʚʝʨʞʜʘʪʴ ʧʠʩʴʤʝʥʥʦ ʣʶʙʳʝ ʫʩʪʥʳʝ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ ʤʝʞʜʫ ʟʘʢʘʟʯʠ-

ʢʦʤ ʠ ʧʝʨʝʚʦʜʯʠʢʦʤ, ʪʘʢ ʢʘʢ ʪʘʢʘʷ ʧʝʨʝʧʠʩʢʘ, ʚ ʩʣʫʯʘʝ ʩʧʦʨʘ, ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʘ ʩʫʜʦʤ ʚ ʢʘʯʝʩʪʚʝ 

çʧʠʩʴʤʝʥʥʳʭ ʠ ʜʨʫʛʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚè, ʧʨʠʚʦʜʠʪʴ ʢʦʪʦʨʳʝ ʚʧʨʘʚʝ ʣʶʙʘʷ ʩʪʦʨʦʥʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʩʦʙʣʶʜʝ-

ʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʟʘʢʦʥʦʤ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʳ ʟʘʢʣʶʯʝʥʠʷ ʩʜʝʣʢʠ. 
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ʦʩʫʱʝʩʪʚʠʪʴ ʚʳʙʦʨ ʧʝʨʝʚʦʜʯʠʢʘ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʣʝʜʫʶʱʠʝ ʘʩʧʝʢ-

ʪ :r 

- ʧʨʦʬʠʣʴʥʦʝ ʠ ʩʧʝʮʠʘʣʴʥʦʝ (ʚ ʪʦʤ ʯʠʩʣʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ) ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʨʝʚʦʜʯʠ-

ʢʘ; 

- ʝʛʦ ʦʙʱʠʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʧʝʮʠʘʣʴʥʳʡ ʦʧʳʪ, ʚʢʣʶʯʘʷ ʦʧʳʪ ʧʝʨʝʚʦʜʘ ʪʝʢ-

ʩʪʦʚ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʤʘʪʠʢʝ, ʧʦʜʪʚʝʨʞʜʘʝʤʳʡ, ʧʦ ʪʨʝʙʦʚʘʥʠʶ, ʦʪʟʳʚʘʤʠ 

ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʟʘʢʘʟʯʠʢʦʚ; 
- ʝʛʦ ʧʝʨʝʚʦʜʯʝʩʢʫ  ʁʢʦʤʧʝʪʝʥʪʥʦʩʪ ɹʚ ʦʪʥʦʰʝʥʠʠ ʪʨʝʙʫʝʤʦʛʦ ʩʦʯʝʪʘʥʠʷ ʷʟrʢʦʚ;  

- ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʧʝʨʝʚʦʜʯʠʢʘ; 

- ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʦʣʥʠʪʴ ʧʝʨʝʚʦʜ ʚ ʪʨʝʙʫʝʤʳʡ ʩʨʦʢ. 

3.2.4  ɿʘʢʘʟʯʠʢ ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʧʝʨʝʚʦʜʯʠʢʫ ʚʳʧʦʣʥʠʪʴ ʧʨʦʙʥʳʡ ʧʝʨʝʚʦʜ ʦʙʲʝʤʦʤ ʥʝ ʙʦʣʝʝ 

ӏ ʩʪʨʘʥʠʮʳ.  

ɽʩʣʠ ʟʘʢʘʟʯʠʢ ʩʯʠʪʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʙʥʦʛʦ ʧʝʨʝʚʦʜʘ ʦʙʲʝʤʘ ʙ·ʣʴʰʝʛʦ, 

ʯʝʤ ӏ ʩʪʨʘʥʠʮʳ, ʪʦ ʪʘʢʦʡ ʧʨʦʙʥʳʡ ʧʝʨʝʚʦʜ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʦʧʣʘʯʝʥ ʥʘ ʩʦʛʣʘʩʦ-

ʚʘʥʥʳʭ ʤʝʞʜʫ ʩʪʦʨʦʥʘʤʠ ʫʩʣʦʚʠʷʭ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʩʦʯʪʝʪ ʣʠ ʝʛʦ ʟʘʢʘʟʯʠʢ ʦʩʥʦʚʘʥʠ-

ʝʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʟʘʢʣʶʯʝʥʠʷ ʩʪʦʨʦʥʘʤʠ ɼʇʇ ʚ ʦʪʥʦʰʝʥʠʠ ʚʩʝʛʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ 

ʦʙʲʝʤʘ ʨʘʙʦʪ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʜʣʷ ʧʨʦʙʥʦʛʦ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʠ ʢʦʤʧʦ-

ʟʠʮʠʦʥʥʦʡ ʟʘʢʦʥʯʝʥʥʦʩʪʴʶ, ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ ʝʛʦ ʧʦʥʠʤʘʥʠʷ ʠ ʧʝʨʝʚʦʜʘ ʥʝ ʜʦʣʞʥʘ ʟʘʚʠ-

ʩʝʪʴ ʦʪ ʟʥʘʢʦʤʩʪʚʘ ʩ ʜʨʫʛʠʤʠ ʨʘʟʜʝʣʘʤʠ ʵʪʦʛʦ ʞʝ ʪʝʢʩʪʘ ʣʠʙʦ ʩ ʜʨʫʛʠʤʠ ʪʝʢʩʪʘʤʠ ʠ ʜʦ-

ʢʫʤʝʥʪʘʤʠ, ʥʝ ʜʦʩʪʫʧʥʳʤʠ ʧʝʨʝʚʦʜʯʠʢʫ; ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʪʘʢʠʝ ʨʘʟʜʝʣʳ ʠʣʠ ʜʦʢʫ-

ʤʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʧʝʨʝʚʦʜʯʠʢʫ ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ.  

3.2.5  ɺʝʩʴʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʦʰʠʙʢʦʡ ʤʥʦʛʠʭ ʬʠʨʤ-ʟʘʢʘʟʯʠʢʦʚ ʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʡ ʧʝ-

ʨʝʥʦʩ ʧʨʠʝʤʦʚ ʟʘʢʫʧʢʠ ʦʙʳʯʥʳʭ ʪʦʚʘʨʦʚ ʥʘ ʧʦʠʩʢ ʠ ʚʳʙʦʨ ʧʝʨʝʚʦʜʯʠʢʘ ʠ ʟʘʢʘʟ ʧʝʨʝʚʦ-

ʜʘ. ʇʝʨʝʚʦʜ  ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠ ʦʯʝʥʴ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʫʩʣʫʛʘ. ʂʘʯʝʩʪʚʦ ʧʝʨʝʚʦʜʘ ʚ ʟʥʘ-

ʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʣʠʯʥʦʩʪʠ ʧʝʨʝʚʦʜʯʠʢʘ, ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʟʥʘʪʴ ʥʝ ʪʦ, ʢʘʢ ʥʘ-

ʟʳʚʘʝʪʩʷ ʧʝʨʝʚʦʜʯʝʩʢʦʝ ʙʶʨʦ, ï ʥʫʞʥʦ ʟʥʘʪʴ, ʢʘʢ ʟʦʚʫʪ ʧʝʨʝʚʦʜʯʠʢʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʧʝ-

ʨʝʚʦʜ. ɽʩʣʠ ʬʠʨʤʘ-ʟʘʢʘʟʯʠʢ ʥʘʰʣʘ ʭʦʨʦʰʝʛʦ ʧʝʨʝʚʦʜʯʠʢʘ, ʥʝ ʥʘʜʦ ʠʩʢʘʪʴ ʙʦʣʝʝ ʜʝʰʝʚʦ-

ʛʦ. ʇʦʩʪʦʷʥʥʘʷ ʨʘʙʦʪʘ ʩ ʭʦʨʦʰʠʤ ʧʝʨʝʚʦʜʯʠʢʦʤ ʵʢʦʥʦʤʠʪ ʩʨʝʜʩʪʚʘ ʟʘʢʘʟʯʠʢʘ. 

 
3.3  ȪɔɉɔɈɔɖɋɓɓɔɗɘɎ ɒɋɌɊə ɍɆɐɆɍɝɎɐɔɒ Ɏ ɕɋɖɋɈɔɊɝɎɐɔɒ 

3.3.1  ȭɆɕɖɔɗ, ɔɘɈɋɘ ɓɆ ɍɆɕɖɔɗ, ɔɚɔɖɒɑɋɓɎɋ ɍɆɐɆɍɆ 

1) ɿʘʢʘʟʯʠʢ ʫʩʪʥʦ ʠʣʠ ʧʠʩʴʤʝʥʥʦ ʥʘʧʨʘʚʣʷʝʪ ʟʘʧʨʦʩ ʚʳʙʨʘʥʥʦʤʫ ʠʤ ʧʝʨʝʚʦʜʯʠʢʫ. ʕʪʦʪ ʟʘ-

ʧʨʦʩ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʣʠʙʦ ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ, ʣʠʙʦ ʜʦʩʪʘʪʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʩʭʦʜ-

ʥʦʤ ʪʝʢʩʪʝ (ʫʢʘʟʘʥʠʝ ʥʘ ʝʛʦ ʪʝʤʘʪʠʢʫ, ʩʧʝʮʠʬʠʢʫ, ʬʦʨʤʫ, ʦʙʲʝʤ, ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʧʝʨʝʚʦʜʘ ʠ ʪ.ʧ.), ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʨʦʢʘʤ ʠ ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʧʝʨʝʚʦʜʥʦʛʦ ʪʝʢʩʪʘ. ɽʩʣʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʙʦʣʝʝ ʙʣʠʟʢʦʤ ʦʟʥʘʢʦʤʣʝʥʠʠ ʩ ʠʩʭʦʜʥʳʤ 

ʪʝʢʩʪʦʤ ʦʢʘʞʝʪʩʷ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʠʟʥʘʯʘʣʴʥʦ ʟʘʢʘʟʯʠʢʦʤ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʝʤ ʥʝ ʙʳʣʘ 

ʜʦʩʪʘʪʦʯʥʦʡ, ʪʦ ʵʪʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʝʨʝʩʤʦʪʨʘ ʫʩʣʦʚʠʡ ɼʇʇ (ʩʨʦʢʠ, 

ʦʧʣʘʪʘ). 

2) ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʣʠʙʦ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʩʭʦʜʥʦʤ ʪʝʢʩʪʝ, 

ʧʝʨʝʚʦʜʯʠʢ ʚ ʫʩʪʥʦʡ ʠʣʠ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ ʜʘʝʪ ʟʘʢʘʟʯʠʢʫ ʦʪʚʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣ-

ʥʝʥʠʷ ʠʤ ʧʝʨʝʚʦʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʷʤʠ ʟʘʧʨʦʩʘ (ʣʠʙʦ ʧʨʝʜʣʘʛʘʝʪ ʠʟʤʝʥʠʪʴ ʵʪʠ 

ʫʩʣʦʚʠʷ).  

ɼʦ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʪʝʢʩʪʦʤ ʧʝʨʝʚʦʜʯʠʢʫ ʥʝ ʩʣʝʜʫʝʪ ʙʨʘʪʴ ʥʘ ʩʝʙʷ ʢʘʢʠʝ ʙʳ ʪʦ ʥʠ ʙʳʣʦ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘ, ʪʘʢ ʢʘʢ ʪʦʣʴʢʦ ʧʦ ʧʦʣʫʯʝʥʠʠ ʠ ʠʟʫʯʝʥʠʠ ʪʝʢʩʪʘ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʝʛʦ ʨʝʘʣʴ-

ʥʳʡ ʦʙʲʝʤ, ʩʦʩʪʦʷʥʠʝ (ʩʪʝʧʝʥʴ ʟʘʢʦʥʯʝʥʥʦʩʪʠ, ʦʪ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʥʝʩʝʥʠʷ 

ʟʘʢʘʟʯʠʢʦʤ ʜʦʧʦʣʥʝʥʠʡ ʠ ʠʟʤʝʥʝʥʠʡ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʧʝʨʝʚʦʜʯʠʢʘ ʥʘʜ ʧʝʨʝʚʦʜʦʤ, ʯʠʪʘʝ-
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ʤʦʩʪʴ ʠ ʪ.ʜ.) ʠ ʪʝ ʪʨʫʜʦʟʘʪʨʘʪʳ ʠ ʚʨʝʤʷ, ʢʦʪʦʨʳʝ ʦʢʘʞʫʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʝʛʦ ʧʝʨʝ-

ʚʦʜʘ. 

3) ɿʘʢʘʟ ʜʝʣʘʝʪʩʷ ʟʘʢʘʟʯʠʢʦʤ ʚ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ ʠ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ (ʘ) ʧʨʠ ʟʘʢʣʶʯʝʥʠʠ 

ɼʇʇ ʚ ʬʦʨʤʝ ʝʜʠʥʦʛʦ ʜʦʢʫʤʝʥʪʘ - ʜʚʘ ʵʢʟʝʤʧʣʷʨʘ ʧʦʜʧʠʩʘʥʥʦʛʦ ʪʝʢʩʪʘ ɼʇʇ, ʩʦʜʝʨʞʘ-

ʱʝʛʦ ʚʩʝ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʫʩʣʦʚʠʷ, ʧʦ ʧʫʥʢʪʘʤ 3.3.2 - 3.3.9, ʘ ʪʘʢʞʝ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʢʦʤ-

ʤʝʨʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (ʨʘʟʤʝʨ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ, ʩʨʦʢ ʠ ʬʦʨʤʘ ʦʧʣʘʪʳ ʠ ʪ.ʜ.); ʧʝʨʝʚʦʜʯʠʢ 

ʧʦʜʧʠʩʳʚʘʝʪ ʦʙʘ ʵʢʟʝʤʧʣʷʨʘ ɼʇʇ/ʟʘʢʘʟʘ ʠ ʚʦʟʚʨʘʱʘʝʪ ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ ʟʘʢʘʟʯʠʢʫ; (ʙ) 

ʧʨʠ ʟʘʢʣʶʯʝʥʠʠ ɼʇʇ ʚ ʬʦʨʤʝ ʦʙʤʝʥʘ ʜʦʢʫʤʝʥʪʘʤʠ ï ʜʚʘ ʵʢʟʝʤʧʣʷʨʘ ʧʦʜʧʠʩʘʥʥʦʛʦ ʟʘʢʘ-

ʟʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʚʩʝ ʫʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ʫʩʣʦʚʠʷ.  

ʅʠ ʦʜʠʥ ʧʨʠʥʠʤʘʝʤʳʡ ʢ ʠʩʧʦʣʥʝʥʠʶ ʟʘʢʘʟ ʥʝ ʜʦʣʞʝʥ ʦʩʪʘʚʘʪʴʩʷ ʥʝʧʦʜʪʚʝʨʞʜʝʥʥʳʤ. 

ʅʝʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʟʘʢʘʟ ʷʚʣʷʝʪʩʷ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʤ, ʥʝ ʩʦʟʜʘʝʪ ʥʠʢʘʢʠʭ ʦʙʷʟʘʪʝʣʴʩʪʚ 

ʠ ʥʝ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʠʢʘʢʠʭ ʧʨʘʚʦʚʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʩʪʦʨʦʥ. 

ɽʩʣʠ ʵʪʦ ʥʝ ʙʳʣʦ ʩʜʝʣʘʥʦ ʨʘʥʝʝ, ʪʦ ʚʤʝʩʪʝ ʩ ʟʘʢʘʟʦʤ ʟʘʢʘʟʯʠʢ ʧʝʨʝʜʘʝʪ ʧʝʨʝʚʦʜʯʠʢʫ ʠʩ-

ʭʦʜʥʳʡ ʪʝʢʩʪ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʠ ʚ ʧʦʣʥʦʩʪʴʶ ʧʨʠʛʦʜʥʦʤ ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʠʤ ʚʠʜʝ, ʘ ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʝʨʝʚʦʜʘ ʩʧʨʘʚʦʯʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ 

ʦʛʦʚʘʨʠʚʘʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ (ʦʩʦʙʝʥʥʦ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ) 

ʧʝʨʝʚʦʜʯʠʢʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʨʠʪʴ ʠʭ ʢʦʤʧʣʝʢʪʥʦʩʪʴ. 

4) ʀʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʞʝʣʘʝʪ ʚʥʝʩʪʠ ʚ ʫʩʣʦʚʠʷ ɼʇʇ ʦʜʥʘ ʩʪʦʨʦʥʘ, ʧʦʜʣʝʞʘʪ ʧʠʩʴʤʝʥʥʦʤʫ 

ʧʦʜʪʚʝʨʞʜʝʥʠʶ ʜʨʫʛʦʡ ʩʪʦʨʦʥʦʡ.  

5) ʉʪʦʨʦʥʘʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʦʛʦʚʘʨʠʚʘʪʴʩʷ ʦ ʚʳʧʣʘʪʝ ʟʘʢʘʟʯʠʢʦʤ ʢʦʤʧʝʥʩʘʮʠʠ ʧʝʨʝʚʦʜʯʠ-

ʢʫ ʚ ʩʣʫʯʘʝ ʦʪʤʝʥ rʟʘʢʘʟʘ ʧʦʩʣʝ ʝʛʦ ʨʘʟʤʝʱʝʥʠʷ (ʥʝ ʧʦ ʚʠʥʝ ʧʝʨʝʚʦʜʯʠʢʘ) ʠʣʠ ʝʛʦ ʯʘʩ-

ʪʠʯʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʦ ʫʚʘʞʠʪʝʣʴʥʦʡ ʧʨʠʯʠʥʝ (ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʙʦʣʝʟʥʠ ʧʝʨʝʚʦʜʯʠ-

ʢʘ) ʩ ʫʢʘʟʘʥʠʝʤ ʧʦʨʷʜʢʘ ʠʩʯʠʩʣʝʥʠʷ ʨʘʟʤʝʨʘ ʪʘʢʦʡ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʡ ʚʳʧʣʘʪʳ. 

3.3.2  ȷɖɔɐɎ 

1) ɿʘʢʘʟʯʠʢ ʠ ʧʝʨʝʚʦʜʯʠʢ ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʩʨʦʢʠ: 

 ʩʨʦʢ ʧʦʣʫʯʝʥʠ ̫ʧʝʨʝʚʦʜʯʠʢʦʤ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʠ ʚʩʝʭ ʦʛʦʚʦʨʝʥʥʳʭ ʩʧʨʘʚʦʯʥʳʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

 ʩʨʦʢ ʧʦʣʫʯʝʥʠ ̫ʟʘʢʘʟʯʠʢʦʤ ʧʝʨʝʚʦʜʘ ʚ ʦʛʦʚʦʨʝʥʥʦʡ ʬʦʨʤʝ; 

 ʩʨʦʢ ʦʧʣʘʪʳ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ. 

ɺ ʦʪʥʦʰʝʥʠʠ ʩʨʦʢʘ ʦʧʣʘʪʳ ʩʪʦʨʦʥʘʤ ɼʇʇ ʥʘʜʣʝʞʠʪ ʠʩʭʦʜʠʪʴ ʠʟ ʪʦʛʦ, ʯʪʦ ɼʇʇ ʠʩʯʝʨ-

ʧʳʚʘʶʱʠʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʝʪ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʪʦʨʦʥʘʤʠ ʵʪʦʛʦ ʜʦʛʦʚʦʨʘ, ʧʦʵʪʦʤʫ 

ʬʠʥʘʥʩʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʟʘʢʘʟʯʠʢʘ ʩ ʣʶʙʳʤʠ ʪʨʝʪʴʠʤʠ ʣʠʮʘʤʠ ʷʚʣʷʶʪʩʷ ʥʝʩʫʱʝʩʪʚʝʥ-

ʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʤʠ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʣʘʪʝʞʘ ʧʝʨʝ-

ʚʦʜʯʠʢʫ ʟʘ ʚʳʧʦʣʥʝʥʥʳʡ ʧʝʨʝʚʦʜ. 

2) ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʩʦʙʣʶʜʝʥʠʷ ʧʝʨʝʚʦʜʯʠʢʦʤ ʦʛʦʚʦʨʝʥʥʦʛʦ ʩʨʦʢʘ ʩʜʘʯʠ ʛʦʪʦʚʦʛʦ 

ʧʝʨʝʚʦʜʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʟʘʢʘʟʯʠʢʦʤ ʚ ʨʘʩʧʦʨʷʞʝʥʠʝ ʧʝʨʝʚʦʜʯʠʢʘ ʠʩʭʦʜʥʦʛʦ 

ʪʝʢʩʪʘ ʠ ʚʩʝʭ ʦʛʦʚʦʨʝʥʥʳʭ ʩʧʨʘʚʦʯʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʨʦʢ, ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʫʥʢʪʦʤ 3.3.2.(1). ʉʨʦʢ ʩʜʘʯʠ ʛʦʪʦʚʦʛʦ ʧʝʨʝʚʦʜʘ ʧʨʦʜʣʝʚʘʝʪʩʷ 

ʩʦʨʘʟʤʝʨʥʦ ʟʘʜʝʨʞʢʝ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʟʘʢʘʟʯʠʢʦʤ ʧʝʨʝʚʦʜʯʠʢʫ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʠ ʫʢʘ-

ʟʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

3.3.3  ȺɔɖɒɆ Ɏ ɗɕɔɗɔɇ ɕɔɑəɝɋɓɎɥ ɎɗɛɔɊɓɡɛ ɒɆɘɋɖɎɆɑɔɈ Ɏ ɗɊɆɝɎ ɉɔɘɔɈɔɉɔ ɕɋɖɋɈɔɊɆ 

ɿʘʢʘʟʯʠʢ ʠ ʠʩʧʦʣʥʠʪʝʣʴ ʜʦʛʦʚʘʨʠʚʘʶʪʩʷ ʦ ʪʦʤ, ʥʘ ʢʘʢʦʤ ʥʦʩʠʪʝʣʝ ʠ ʧʨʠ ʧʦʤʦʱʠ ʢʘʢʠʭ ʩʨʝʜʩʪʚ 

ʩʚʷʟʠ/ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘʧʨʘʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ ʠ ʩʜʘʝʪʩʷ ʧʝʨʝʚʦʜʥʦʡ ʪʝʢʩʪ. 

ʉʪʦʨʦʥʳ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʦʛʣʘʩʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʝ ʠʩʭʦʜʥʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ ʠ ʛʦʪʦʚʦʛʦ ʧʝʨʝʚʦʜʘ ʧʨʠ ʠʭ ʧʝʨʝʜʘʯʝ ʣʶʙʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʩʚʟ̫ʠ. 
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3.3.4  ȦɕɕɆɖɆɘɓɡɋ ɗɖɋɊɗɘɈɆ Ɏ ɕɖɔɉɖɆɒɒɓɔɋ ɔɇɋɗɕɋɝɋɓɎɋ 

ɽʩʣʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʠ (ʠʣʠ) 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ ʪʝʢ-

ʩʪʦʚ/ʠʟʦʙʨʘʞʝʥʠʡ, ʟʘʢʘʟʯʠʢ ʠ ʧʝʨʝʚʦʜʯʠʢ ʜʦʣʞʥʳ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʦʙʩʫʜʠʪʴ ʠ ʩʦʛʣʘʩʦʚʘʪʴ ʵʪʠ 

ʪʨʝʙʦʚʘʥʠʷ.  

ʉʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ, 

ʝʩʣʠ ʢʘʢʠʝ-ʪʦ ʵʣʝʤʝʥʪʳ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ, ʧʝʨʝʜʘʥʥʦʛʦ ʠʩʧʦʣʥʠʪʝʣʶ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʧʠʠ, 

ʥʝ ʧʦʜʜʘʶʪʩʷ ʦʙʨʘʙʦʪʢʝ ʰʪʘʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʘʢʝʪʦʚ ʧʨʠʢʣʘʜ-

ʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ (ʪʘʢʠʭ, ʥʘʧʨʠʤʝʨ, ʢʘʢ MS Office). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʪʦʨʦʥʳ ʤʦʛʫʪ 

ʜʦʛʦʚʦʨʠʪʴʩʷ ʦ ʬʦʨʤʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ (ʥʘʧʨʠʤʝʨ, ʦʙ ɻʢʩʧʦʨʪʝ ʬʘʡʣʦʚ ʚ ʬʦʨ-

ʤʘʪ, ʯʠʪʘʝʤʳʡ ʠʤʝʶʱʠʤʠʩʷ ʫ ʧʝʨʝʚʦʜʯʠʢʘ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ). 

3.3.5  ȪɔɕɔɑɓɎɘɋɑɢɓɡɋ ɈɎɊɡ ɖɆɇɔɘ 

ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʦʤʠʤʦ ʚʳʧʦʣʥʝʥʠʷ ʩʘʤʦʛʦ ʧʝʨʝʚʦʜʘ ʦʪ ʧʝʨʝʚʦʜʯʠʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʪʨʝ-

ʙʫʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʚʦʜʦʤ ʠʥʳʭ ʚʠʜʦʚ ʨʘʙʦʪ, ʟʘʢʘʟʯʠʢ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʜʦʛʦ-

ʚʘʨʠʚʘʝʪʩʷ ʦʙ ʵʪʦʤ ʩ ʧʝʨʝʚʦʜʯʠʢʦʤ (ʧʨʠ ʥʘʣʠʯʠʠ ʫ ʧʝʨʝʚʦʜʯʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʚʳʢʦʚ ʠ ʨʝʩʫʨʩʦʚ).  

ʂ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʚʠʜʘʤ ʨʘʙʦʪ ʪʘʢʦʛʦ ʨʦʜʘ ʦʪʥʦʩʷʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ: ʩʣʦʞʥʦʝ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ 

ʧʝʨʝʚʦʜʥʦʛʦ ʪʝʢʩʪʘ (ʚʝʨʩʪʢʘ ʧʦ ʤʘʢʝʪʫ ʦʨʠʛʠʥʘʣʘ), ʚʳʭʦʜʷʱʝʝ ʟʘ ʨʘʤʢʠ ʦʙʳʯʥʳʭ ʪʨʝʙʦʚʘʥʠʡ; 

ʩʣʦʞʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʦʬʦʨʤʣʝʥʠʝ ʧʝʨʝʚʦʜʥʦʛʦ ʪʝʢʩʪʘ (ʨʘʙʦʪʘ ʩ ʜʠʘʛʨʘʤʤʘʤʠ, ʛʨʘʬʠʢʘʤʠ, ʨʠ-

ʩʫʥʢʘʤʠ, ʬʦʨʤʫʣʘʤʠ, ʩʣʦʞʥʳʤʠ ʪʘʙʣʠʮʘʤʠ, ʦʪʩʢʘʥʠʨʦʚʘʥʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ) ʠ ʪ. ʜ. ʕʪʠ ʚʠ-

ʜr  ʨʘʙʦʪ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʪʨʫʜʦʝʤʢʠʤʠ ʠ ʦʧʣʘʯʠʚʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ ʚʦʟʥʘʛʨʘ-

ʞʜʝʥʠʶ ʟʘ ʧʝʨʝʚʦʜ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʚʳʧʣʘʯʠʚʘʝʪʩʷ ʠ ʟʘ ʪʘʢʠʝ ʨʘʙʦʪʳ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʜʦʨʘʙʦʪʢʘ 

ʧʝʨʝʚʦʜʘ ʚ ʩʣʫʯʘʝ ʚʥʝʩʝʥʠʷ ʟʘʢʘʟʯʠʢʦʤ ʠʟʤʝʥʝʥʠʡ ʚ ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ ʧʦʩʣʝ ʩʜʘʯʠ ʛʦʪʦʚʦʛʦ ʧʝ-

ʨʝʚʦʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʷʤʠ ɼʇʇ; ʨʘʟʨʘʙʦʪʢʘ ʪʝʨʤʠʥʦʣʦʛʠʠ (ʩʦʟʜʘʥʠʝ ʛʣʦʩʩʘʨʠʝʚ, ʪʝ-

ʟʘʫʨʫʩʦʚ ʠ ʪ.ʜ.) ʜʣʷ ʟʘʢʘʟʯʠʢʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʝʨʝʚʦʜʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʜʨʫʛʠʤʠ ʧʝʨʝʚʦʜʯʠ-

ʢʘʤʠ
2
, ʣʦʢʘʣʠʟʘʮʠʷ (ʘʜʘʧʪʘʮʠʷ) ʧʝʨʝʚʝʜʝʥʥʦʛʦ ʪʝʢʩʪʘ, ʥʦʪʘʨʠʘʣʴʥʦʝ ʫʜʦʩʪʦʚʝʨʝʥʠʝ ʧʦʜʣʠʥʥʦ-

ʩʪʠ ʧʦʜʧʠʩʠ ʧʝʨʝʚʦʜʯʠʢʘ. 

3.3.6  ȼɋɓɆ Ɏ ɔɕɖɋɊɋɑɋɓɎɋ ɔɇɠɋɒɆ Ɉɡɕɔɑɓɋɓɓɔɏ ɖɆɇɔɘɡ 

1) ʎʝʥʘ ʧʝʨʝʚʦʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʘʢʘʟʯʠʢʦʤ ʠ ʧʝʨʝʚʦʜʯʠʢʦʤ ʥʘ ʦʩʥʦʚʝ ʩʪʘʚʢʠ ʚʦʟʥʘʛʨʘʞ-

ʜʝʥʠʷ ʟʘ ʩʣʦʚʦ, ʩʪʨʦʢʫ, ʫʩʣʦʚʥʦ-ʩʪʘʥʜʘʨʪʥʫʶ (ʫʯʝʪʥʫʶ) ʩʪʨʘʥʠʮʫ, ʩʦʜʝʨʞʘʱʫ  ʁʦʧʨʝʜʝ-

ʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʯʘʪʥʳʭ ʟʥʘʢʦʚ (ʩʠʤʚʦʣʦʚ), ʠʣʠ ʘʚʪʦʨʩʢʠʡ ʣʠʩʪ ʠʩʭʦʜʥʦʛʦ ʣʠʙʦ ʧʝ-

ʨʝʚʦʜʥʦʛʦ ʪʝʢʩʪʘ, ʧʦʯʘʩʦʚʦʡ ʩʪʘʚʢʠ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʠʜʦʚ 

ʨʘʙʦʪ) ʠʣʠ ʥʘ ʦʩʥʦʚʝ ʘʢʢʦʨʜʥʦʡ ʦʧʣʘʪʳ ï ʧʦ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ ʩʪʦʨʦʥ. ʏʘʱʝ ʚʩʝʛʦ ʚ ʈʌ (ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʢʪʠʢʦʡ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ) ʟʘ ʦʩʥʦʚʫ ʧʨʠ ʨʘʩʯʝʪʝ ʩʫʤʤʳ ʚʦʟʥʘʛʨʘʞ-

ʜʝʥʠʷ ʙʝʨʝʪʩʷ ʫʩʣʦʚʥʦ-ʩʪʘʥʜʘʨʪʥʘʷ (ʫʯʝʪʥʘʷ) ʩʪʨʘʥʠʮʘ ʧʝʨʝʚʦʜʥʦʛʦ ʪʝʢʩʪʘ. 

2) ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʠʜʳ ʨʘʙʦʪ ʦʧʣʘʯʠʚʘʶʪʩʷ ʦʪʜʝʣʴʥʦ ʦʪ ʦʩʥʦʚʥʦʡ ʨʘʙʦʪʳ ʧʦ ʧʝʨʝʚʦʜʫ, ʠ 

ʠʭ ʮʝʥʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʠ ʫʢʘʟʳʚʘʝʪʩʷ ʦʪʜʝʣʴʥʦ.  

3) ɺ ʩʣʫʯʘʝ ʦʩʦʙʳʭ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʘʟʯʠʢʘ (ʩʨʦʯʥʦʩʪʴ, ʨʘʙʦʪʘ ʚ ʚʳʭʦʜʥʳʝ ʜʥʠ) ʧʝʨʝʚʦʜʯʠ-

ʢʘʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʧʦʚʳʰʘʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢ ʩʪʘʚʢʘʤ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ, 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʜʥʠʤ ʠʟ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʩʧʦʩʦʙʦʚ, ʠʣʠ ʧʨʠʤʝʥʷʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʪʘʚʢʠ 

ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ï ʧʦ ʩʦʛʣʘʰʝʥʠʶ ʩʪʦʨʦʥ.  

4) ʇʨʠ ʟʘʢʣʶʯʝʥʠʠ ɼʇʇ ʟʘʢʘʟʯʠʢ ʠ ʧʝʨʝʚʦʜʯʠʢ ʦʛʦʚʘʨʠʚʘʶʪ ʚʩʝ ʚʦʧʨʦʩʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʥʘʢʣʘʜʥʳʤ ʨʘʩʭʦʜʘʤ. ʊʘʢʠʝ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʬʦʨʤʣʝʥʳ ʚ ʚʠʜʝ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʭ ʧʦʣʦʞʝʥʠʡ ɼʇʇ. 

                                                 
2
 ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʢʨʫʧʥʳʭ ʧʝʨʝʚʦʜʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ï ʦʪʜʝʣʴʥʳʡ ʚʠʜ ʨʘʙʦʪʳ ʩ ʧʝʨʝʚʦʜʥʳʤʠ ʪʝʢʩʪʘʤʠ, ʥʝ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʳʡ ʚ ʥʘʩʪʦʷʱʠʭ çʈʝʢʦʤʝʥʜʘʮʠʷʭè. 



ȷɔɤɍ ɕɋɖɋɈɔɊɝɎɐɔɈ ȶɔɗɗɎɎ 
ȵɎɗɢɒɋɓɓɡɏ ɕɋɖɋɈɔɊ ï ȶɋɐɔɒɋɓɊɆɜɎɎ ɕɋɖɋɈɔɊɝɎɐə Ɏ ɍɆɐɆɍɝɎɐə 2004 
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3.3.7  ȶɆɍɖɋɞɋɓɎɋ ɕɖɋɘɋɓɍɎɏ ɐ ɐɆɝɋɗɘɈə ɕɋɖɋɈɔɊɆ 

1) ʉʪʦʨʦʥʘʤ ɼʇʇ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʯʝʪʢʦ ʦʧʨʝʜʝʣʷʪʴ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʜʣʷ ʪʝʢʩʪʘ ʧʝʨʝʚʦʜʘ 

ʥʘ ʵʪʘʧʝ ʟʘʢʣʶʯʝʥʠʷ ɼʇʇ ï ʟʘʢʘʟʯʠʢ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʠ ʧʦʜ-

ʪʚʝʨʜʠʪʴ, ʯʪʦ ʢʚʘʣʠʬʠʢʘʮʠʷ ʜʘʥʥʦʛʦ ʧʝʨʝʚʦʜʯʠʢʘ ʝʛʦ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʝʪ, ʘ ʧʝʨʝ-

ʚʦʜʯʠʢ ʜʦʣʞʝʥ ʧʦʜʪʚʝʨʜʠʪʴ ʧʦʥʠʤʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʘʟʯʠʢʘ ʧʦ ʢʘʯʝʩʪʚʫ ʚʳʧʦʣʥʝʥʠʷ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʠ ʦʙʷʟʘʪʴʩʷ ʚʳʧʦʣʥʷʪʴ ʨʘʙʦʪʫ ʚ ʨʘʤʢʘʭ ʪʘʢʠʭ ʪʨʝʙʦʚʘʥʠʡ.  

2) ɿʘʢʘʟʯʠʢ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʜʦʧʫʩʪʠʤʦ ʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʨʝʜʩʪʚ ʜʦʩʪʠʞʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʧʝʨʝʚʦʜʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʥʘʤʝʨʝʥʥʦʝ 

ʦʪʩʪʫʧʣʝʥʠʝ ʦʪ ʩʪʨʫʢʪʫʨʥʦʛʦ ʠ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʘʨʘʣʣʝʣʠʟʤʘ ʤʝʞʜʫ ʠʩʭʦʜʥʳʤ ʠ ʧʝʨʝ-

ʚʦʜʥʳʤ ʪʝʢʩʪʘʤʠ (ʧʝʨʝʚʦʜʯʝʩʢʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ), ʠ ʯʪʦ ʵʢʩʧʝʨʪʥʫʶ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʧʝ-

ʨʝʚʦʜʘ ʤʦʞʝʪ ʜʘʪʴ ʪʦʣʴʢʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪ-ʣʠʥʛʚʠʩʪ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝ-

ʥʠʷ ʠʩʭʦʜʥʦʛʦ ʠ ʧʝʨʝʚʦʜʥʦʛʦ ʪʝʢʩʪʦʚ.  

3) ʇʨʠ ʥʘʣʠʯʠʠ ʫ ʟʘʢʘʟʯʠʢʘ ʤʦʪʠʚʠʨʦʚʘʥʥʳʭ ʧʨʝʪʝʥʟʠʡ ʢ ʢʘʯʝʩʪʚʫ ʧʝʨʝʚʦʜʘ ʦʥ ʠʟʣʘʛʘʝʪ ʠʭ 

ʚ ʧʠʩʴʤʝʥʥʦʤ ʚʠʜʝ, ʦʙʦʩʥʦʚʳʚʘʷ ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ ʩʚʦʝ ʤʥʝʥʠʝ. ʆʙʦʩʥʦʚʘʥʥʳʝ ʧʨʝ-

ʪʝʥʟʠʠ ʧʨʠʥʠʤʘʶʪʩʷ ʧʝʨʝʚʦʜʯʠʢʦʤ, ʠ ʦʥ ʠʩʧʨʘʚʣʷʝʪ ʜʦʧʫʱʝʥʥʳʝ ʦʰʠʙʢʠ ʠʣʠ ʥʝʪʦʯʥʦ-

ʩʪʠ ʚ ʧʝʨʝʚʦʜʝ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʧʣʘʪʳ; ʧʨʠ ʵʪʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʨʴʝʟʥʦʩʪʠ ʜʦ-

ʧʫʱʝʥʥʳʭ ʦʰʠʙʦʢ/ʥʝʪʦʯʥʦʩʪʝʡ ʚʦʟʤʦʞʥʦ ʩʥʠʞʝʥʠʝ ʨʘʟʤʝʨʘ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʨʘʥʝʝ ʦʧʣʘ-

ʪ ,r ʝʩʣʠ ʵʪʦ ʧʨʷʤʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ɼʇʇ ʠ ʚ ʦʛʦʚʦʨʝʥʥʳʭ ʚ ʥʝʤ ʧʨʝʜʝʣʘʭ. 

4) ɽʩʣʠ ʧʨʝʪʝʥʟʠʠ ʟʘʢʘʟʯʠʢʘ ʢ ʢʘʯʝʩʪʚʫ ʧʝʨʝʚʦʜʘ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʦʙʦʩʥʦʚʘʥʥʳʤʠ, ʪʦ ʧʝʨʝ-

ʚʦʜʯʠʢ ʚʧʨʘʚʝ ʦʪʢʣʦʥʠʪʴ ʪʘʢʠʝ ʧʨʝʪʝʥʟʠʠ ʠ ʜʘʪ ɹʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʦʝ ʧʠʩʴʤʝʥʥʦʝ ʦʙʦʩ-

ʥʦʚʘʥʠʝ ʩʚʦʝʛʦ ʥʝʩʦʛʣʘʩʠʷ ʩ ʥʠʤʠ, ʢʦʪʦʨʦʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ 

ʩʧʦʨʘ ʤʝʞʜʫ ʟʘʢʘʟʯʠʢʦʤ ʠ ʧʝʨʝʚʦʜʯʠʢʦʤ. 

5) ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʧʦʨʷʜʦʢ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʧʦʨʘ ʤʝʞʜʫ ʟʘʢʘʟʯʠʢʦʤ ʠ ʧʝʨʝʚʦʜʯʠʢʦʤ ʧʦ 

ʧʦʚʦʜʫ ʥʝʜʦʩʪʘʪʢʦʚ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʜʦʛʦʚʦʨʫ ʧʦʜʨʷʜʘ ʠʟʣʘʛʘʝʪʩʷ ʚ ʉʪʘʪʴʝ 720 

ɻʂ çʇʨʠʝʤʢʘ ʟʘʢʘʟʯʠʢʦʤ ʨʘʙʦʪʳ, ʚʳʧʦʣʥʝʥʥʦʡ ʧʦʜʨʷʜʯʠʢʦʤè. 

3.3.8  ȨɔɍɈɖɆɘ ɕɖɋɊɔɗɘɆɈɑɋɓɓɡɛ ɒɆɘɋɖɎɆɑɔɈ 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʚʳʧʦʣʥʝʥʠʷ ɼʇʇ ʠ ʧʦʜʧʠʩʘʥʠʷ ʩʪʦʨʦʥʘʤʠ ʘʢʪʘ ʩʜʘʯʠ-ʧʨʠʝʤʢʠ ʨʘʙʦʪʳ ʙʝʟ ʦʛʦ-

ʚʦʨʦʢ ʧʝʨʝʚʦʜʯʠʢ ʚʦʟʚʨʘʱʘʝʪ ʟʘʢʘʟʯʠʢʫ (ʧʦ ʝʛʦ ʪʨʝʙʦʚʘʥʠʶ ʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʷʤʠ 

ɼʇʇ) ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ ʠ ʩʧʨʘʚʦʯʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

3.3.9  ȰɔɓɚɎɊɋɓɜɎɆɑɢɓɔɗɘɢ 

ʇʝʨʝʚʦʜʯʠʢ ʦʙʷʟʫʝʪʩʷ ʥʝ ʨʘʟʛʣʘʰʘʪʴ ʩʚʝʜʝʥʠʷ, ʩʪʘʚʰʠʝ ʝʤʫ ʠʟʚʝʩʪʥʳʤʠ ʚ ʧʨʦʮʝʩʩʝ ʠ ʚ ʩʚʷʟʠ ʩ 

ʚʳʧʦʣʥʝʥʠʝʤ ʧʝʨʝʚʦʜʘ, ʠ ʦʙʝʩʧʝʯʠʪʴ ʥʝʜʦʩʪʫʧʥʦʩʪʴ ʪʘʢʠʭ ʩʚʝʜʝʥʠʡ ʪʨʝʪʴʠʤ ʣʠʮʘʤ.  

ɽʩʣʠ ʟʘʢʘʟʯʠʢ ʥʫʞʜʘʝʪʩʷ ʚ ʦʩʦʙʦʡ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʧʨʝʚʳʰʘʶʱʝʡ ʦʙʳʢʥʦʚʝʥʥʦ ʦʞʠʜʘʝ-

ʤʫʶ ʦʪ ʧʝʨʝʚʦʜʯʠʢʘ, ʪʦ ʟʘʢʘʟʯʠʢ ʧʨʝʜʣʘʛʘʝʪ ʧʝʨʝʚʦʜʯʠʢʫ ʜʣʷ ʧʦʜʧʠʩʘʥʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚʦ ʦ ʩʦ-

ʙʣʶʜʝʥʠʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ.  

ɽʩʣʠ ʧʝʨʝʚʦʜʯʠʢ ʧʨʠʥʠʤʘʝʪ ʟʘʢʘʟ, ʪʦ ʦʥ ʥʝ ʚʧʨʘʚʝ ʫʢʣʦʥʠʪʴʩʷ ʦʪ ʧʦʜʧʠʩʘʥʠʷ ʪʘʢʦʛʦ ʦʙʷʟʘʪʝʣʴ-

ʩʪʚʘ. 

3.3.10  ȺəɓɐɜɎɥ ɕɋɖɋɈɔɊɓɔɉɔ ɘɋɐɗɘɆ 

ʀʩʭʦʜʷ ʠʟ ʩʚʦʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʟʘʢʘʟʯʠʢ ʠʥʬʦʨʤʠʨʫʝʪ ʧʝʨʝʚʦʜʯʠʢʘ ʦ ʬʫʥʢʮʠʠ ʧʝʨʝʚʦʜʥʦʛʦ ʪʝʢ-

ʩʪʘ ʠ ʦʧʨʝʜʝʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʩʧʦʩʦʙʦʤ ʝʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʝʨʝʚʦʜʯʠʢʫ ʫʯʝʩʪʴ ʪʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʧʝʨʝʚʦʜʦʤ. 

ɿʘʢʘʟʯʠʢ ʤʦʞʝʪ, ʥʘʧʨʠʤʝʨ, ʩʦʦʙʱʠʪʴ ʧʝʨʝʚʦʜʯʠʢʫ, ʯʪʦ ʧʝʨʝʚʦʜ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ 

ʦʬʠʮʠʘʣʴʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʚ ʩʫʜʝ, ʚ ʭʦʜʝ ʘʨʙʠʪʨʘʞʥʦʛʦ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ ʠʣʠ ʦʧʫʙʣʠʢʦʚʘʥ ʠ ʪ.ʜ. 

ʌʫʥʢʮʠʷ ʧʝʨʝʚʦʜʥʦʛʦ ʪʝʢʩʪʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʬʘʢʪʦʨʦʤ ʧʨʠ ʚʳʙʦʨʝ ʧʝʨʝʚʦʜʯʠʢʦʤ ʩʪʠʣʷ ʧʝʨʝ-

ʚʦʜʘ ʠ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʝʢʩʠʢʠ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʟʘʢʘʟʯʠʢʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʤʦʞʝʪ 

ʷʚʠʪʴʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʪʨʝʙʦʚʘʥʠʷ ʧʝʨʝʚʦʜʯʠʢʦʤ ʧʦʚʳʰʝʥʥʦʡ ʦʧʣʘʪʳ. 



ȷɔɤɍ ɕɋɖɋɈɔɊɝɎɐɔɈ ȶɔɗɗɎɎ 
ȵɎɗɢɒɋɓɓɡɏ ɕɋɖɋɈɔɊ ï ȶɋɐɔɒɋɓɊɆɜɎɎ ɕɋɖɋɈɔɊɝɎɐə Ɏ ɍɆɐɆɍɝɎɐə 2004 
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ɿʘʢʘʟʯʠʢ ʥʝ ʚʧʨʘʚʝ ʧʨʝʜʲʷʚʣʷʪʴ ʧʨʝʪʝʥʟʠʠ ʢ ʢʘʯʝʩʪʚʫ ʠʣʠ ʩʪʠʣʶ ʠʩʧʦʣʥʝʥʠʷ ʧʝʨʝʚʦʜʘ ʥʘ ʦʩʥʦ-

ʚʘʥʠʠ ʥʝʫʯʝʪʘ ʠʩʧʦʣʥʠʪʝʣʝʤ ʬʫʥʢʮʠʠ ʧʝʨʝʚʦʜʥʦʛʦ ʪʝʢʩʪʘ, ʝʩʣʠ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʪʦʡ ʬʫʥʢʮʠʠ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʧʝʨʝʚʦʜʫ ʥʝ ʙʳʣʘ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʠʩʧʦʣʥʠʪʝʣʶ ʟʘʨʘʥʝʝ. 

3.3.11  ȷɕɋɜɎɚɎɝɋɗɐɆɥ ɘɋɖɒɎɓɔɑɔɉɎɥ 
ɽʩʣʠ ʟʘʢʘʟʯʠʢ ʞʝʣʘʝʪ, ʯʪʦʙʳ ʧʨʠ ʧʝʨʝʚʦʜʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ (ʚ ʯʘ-

ʩʪʥʦʩʪʠ, ʧʨʠʥʷʪʘʷ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʢʘʟʯʠʢʘ), ʪʦ ʦʥ ʦʩʦʙʦ ʦʛʦʚʘʨʠʚʘʝʪ ʵʪʦ ʧʨʠ 

ʟʘʢʣʶʯʝʥʠʠ ɼʇʇ/ʨʘʟʤʝʱʝʥʠʠ ʟʘʢʘʟʘ ʥʘ ʧʝʨʝʚʦʜ ʠ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʝʨʝ-

ʚʦʜʯʠʢʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʝʨʝʯʥʠ ʪʝʨʤʠʥʦʚ, ʛʣʦʩʩʘʨʠʠ ʠ ʠʥʳʝ ʩʧʨʘʚʦʯʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ï ʪʘʢʠʝ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʚʥʫʪʨʠʬʠʨʤʝʥʥʳʝ ʧʨʘʚʠʣʘ ʦʬʦʨʤʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʠʣʠ 

ʚʥʫʪʨʠʬʠʨʤʝʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʝʨʝʚʦʜʫ. 

ɽʩʣʠ ʛʣʦʩʩʘʨʠʷ ʠʣʠ ʠʥʳʭ ʩʧʨʘʚʦʯʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʝʪ ʠ ʧʝʨʝʚʦʜʯʠʢ ʦʧʠʨʘ-

ʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʩʦʙʩʪʚʝʥʥʳʡ ʦʧʳʪ ʠ ʟʥʘʥʠʷ, ʪʦ ʩʣʝʜʫʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʝʜʠʥʦʦʙʨʘʟʠʝ ʯʘʩ-

ʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʚʦ ʚʩʝʤ ʪʝʢʩʪʝ (ʚʦ ʚʩʝʭ ʜʦʢʫʤʝʥʪʘʭ ʜʘʥʥʦʛʦ ʟʘʢʘʟʘ/ʚʦ 

ʚʩʝʭ ʜʦʢʫʤʝʥʪʘʭ ʜʣʷ ʜʘʥʥʦʛʦ ʟʘʢʘʟʯʠʢʘ), ʪʦ ʝʩʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʪʝʢʩʪʘ (ʚʦ ʚʩʝʭ ʜʦʢʫʤʝʥ-

ʪʘʭ ʜʘʥʥʦʛʦ ʟʘʢʘʟʘ, ʚʦ ʚʩʝʭ ʜʦʢʫʤʝʥʪʘʭ ʜʣʷ ʜʘʥʥʦʛʦ ʟʘʢʘʟʯʠʢʘ) ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʚʘ-

ʨʠʘʥʪ ʧʝʨʝʚʦʜʘ ʪʠʧʠʯʥʦʛʦ ʩʣʦʚʘ, ʬʨʘʟʳ, ʧʨʝʜʣʦʞʝʥʠʷ ʠʣʠ ʯʘʩʪʠ ʪʝʢʩʪʘ. 

3.3.12  ȨɆɖɎɆɓɘɡ ɥɍɡɐɔɈ 

ɽʩʣʠ ʟʘʢʘʟʯʠʢ ʞʝʣʘʝʪ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʷʟʳʢʘ (ʥʘ-

ʧʨʠʤʝʨ, ʘʤʝʨʠʢʘʥʩʢʠʡ ʘʥʛʣʠʡʩʢʠʡ ʠʣʠ ʢʘʥʘʜʩʢʠʡ ʬʨʘʥʮʫʟʩʢʠʡ), ʪʦ ʦʥ ʜʦʣʞʝʥ ʷʚʥʦ ʦʛʦʚʦʨʠʪʴ 

ʵʪʦ ʚ ɼʇʇ. ɸʥʘʣʦʛʠʯʥʦ, ʚ ʩʣʫʯʘʝ ʚʨʝʤʝʥʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʢʦʥʢʨʝʪʥʦʤ ʷʟʳʢʝ ʥʝʩʢʦʣʴʢʠʭ 

ʥʦʨʤ ʧʨʘʚʦʧʠʩʘʥʠʷ ʟʘʢʘʟʯʠʢ ʠ ʧʝʨʝʚʦʜʯʠʢ ʟʘʨʘʥʝʝ ʜʦʛʦʚʘʨʠʚʘʶʪʩʷ ʦ ʪʦʤ, ʧʦ ʢʘʢʠʤ ʧʨʘʚʠʣʘʤ 

(ʧʦ ʩʪʘʨʦʡ ʠʣʠ ʥʦʚʦʡ ʦʨʬʦʛʨʘʬʠʠ) ʚʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʚʦʜ.  

ɽʩʣʠ ʥʝ ʦʛʦʚʦʨʝʥʦ ʠʥʦʝ, ʪʦ ʧʝʨʝʚʦʜʯʠʢ ʩʘʤ ʚʳʙʠʨʘʝʪ ʚʘʨʠʘʥʪ ʷʟʳʢʘ, ʝʜʠʥʳʡ ʜʣʷ ʚʩʝʛʦ ʧʝʨʝʚʦʜ-

ʥʦʛʦ ʪʝʢʩʪʘ. 

3.3.13  ȷɔɊɋɏɗɘɈɎɋ ɗɔ ɗɘɔɖɔɓɡ ɍɆɐɆɍɝɎɐɆ 
ʉʪʨʝʤʷʩʴ ʢ ʧʦʣʫʯʝʥʠʶ ʦʪ ʧʝʨʝʚʦʜʯʠʢʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʟʘʢʘʟʯʠʢ ʦʢʘʟʳʚʘʝʪ ʧʝʨʝ-

ʚʦʜʯʠʢʫ ʥʝʦʙʭʦʜʠʤʦʝ ʩʦʜʝʡʩʪʚʠʝ ʧʫʪʝʤ:  

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʧʨʘʚʦʯʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

- ʧʝʨʝʜʘʯʠ ʠʩʧʦʣʥʠʪʝʣʶ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʪʦʣʴʢʦ ʚ ʟʘʢʦʥʯʝʥʥʦʤ ʚʠʜʝ, ʘ ʥʝ ʚ ʚʠʜʝ ʦʜʥʦʛʦ ʠʟ 

ʚʘʨʠʘʥʪʦʚ, ʥʘʜ ʢʦʪʦʨʳʤ ʝʱʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʨʘʙʦʪʘ; 

- ʦʙʩʫʞʜʝʥʠʷ ʩ ʧʝʨʝʚʦʜʯʠʢʦʤ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʩʦʜʝʨʞʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ, ʦʙʲʷʩʥʝ-

ʥʠ̫ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʥʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ, ʘʙʙʨʝʚʠʘʪʫʨ ʠ ʩʦʢʨʘʱʝʥʠʡ, ʠ ʦʙʷʟʘ-

ʪʝʣʴʥʦʛʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʝʨʝʚʦʜʯʠʢʫ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʢʦʥʩʫʣʴʪʘʮʠʡ ʫ ʟʘʢʘʟʯʠ-

ʢʘ/ʫʢʘʟʘʥʥʳʭ ʟʘʢʘʟʯʠʢʦʤ ʣʠʮ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ. ʊʨʝʙʦʚʘʥʠʝ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʪʘʢʠʭ ʢʦʥ-

ʩʫʣʴʪʘʮʠʡ ʤʦʞʝʪ ʙʳʪʴ ʦʩʦʙʦ ʦʛʦʚʦʨʝʥʦ ʚ ɼʇʇ, ʧʨʠ ʵʪʦʤ ʟʘʢʘʟʯʠʢ ʠ ʧʝʨʝʚʦʜʯʠʢ ʜʦʛʦʚʘʨʠ-

ʚʘʶʪʩʷ ʦ ʧʨʠʝʤʣʝʤʦʡ ʜʣʷ ʦʙʝʠʭ ʩʪʦʨʦʥ ʬʦʨʤʝ ʠʭ ʧʨʦʚʝʜʝʥʠʷ; 

- ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʠ ̫ʨʘʟʫʤʥʳʭ ʩʨʦʢʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠ ʩʜʘʯʠ ʨʘʙʦʪʳ, ʪʘʢ ʢʘʢ ʜʣʷ ʢʘʯʝʩʪ-

ʚʝʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʘʪʦʯʥʦʝ ʚʨʝʤʷ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʠʩʭʦʜʠʪʴ ʠʟ ʪʦʛʦ, ʯʪʦ 

ʦʙʳʯʥʦ ʦʧʳʪʥʳʡ ʧʝʨʝʚʦʜʯʠʢ ʧʝʨʝʚʦʜʠʪ ʚ ʜʝʥʴ ʙʝʟ ʧʦʪʝʨʠ ʢʘʯʝʩʪʚʘ 6-7 ʫʩʣʦʚʥʦ-ʩʪʘʥʜʘʨʪʥʳʭ 

(ʫʯʝʪʥʳʭ) ʩʪʨʘʥʠʮ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ 2) ʩʨʝʜʥʝʡ ʢʘʪʝʛʦʨʠʠ ʩʣʦʞʥʦʩʪʠ. ʉʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʟʘʚʠ-

ʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʟʥʘʢʦʤʩʪʚʘ ʧʝʨʝʚʦʜʯʠʢʘ ʩ ʪʝʤʦʡ. 

 

3.4  ȪɔɐəɒɋɓɘɎɖɔɈɆɓɎɋ 

ɺ ʮʝʣʷʭ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʨʘʟʥʦʛʣʘʩʠʡ ʩ ʟʘʢʘʟʯʠʢʦʤ ʧʝʨʝʚʦʜʯʠʢʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʭʨʘ-

ʥʠʪʴ ʚʩʝ ʜʦʢʫʤʝʥʪʳ, ʢʦʪʦʨʳʤʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʩʪʦʨʦʥʳ ʚ ʧʨʦʮʝʩʩʝ ʟʘʢʣʶʯʝʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ 

ʢʘʞʜʦʛʦ ɼʇʇ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧ. 3.3.8. 
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4 ȮɗɛɔɊɓɡɏ ɘɋɐɗɘ 
ɿʘʢʘʟʯʠʢ ʜʦʣʞʝʥ ʦʩʦʟʥʘʚʘʪʴ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʧʝʨʝʚʦʜʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ 

ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ. ʀʤʝʶʱʠʡ ʠʟʲʷʥʳ ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ ʥʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʭʦʨʦʰʝʛʦ ʧʝʨʝ-

ʚʦʜʘ; ʢʨʦʤʝ ʪʦʛʦ, ʠʭ ʥʘʣʠʯʠʝ ʫʜʣʠʥʷʝʪ ʚʨʝʤʷ ʨʘʙʦʪʳ ʥʘʜ ʧʝʨʝʚʦʜʦʤ ʠ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʦʙʦʩʥʦ-

ʚʘʥʥʦʡ ʧʨʠʯʠʥʦʡ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʦʙʣʶʜʝʥʠʷ ʧʝʨʝʚʦʜʯʠʢʦʤ ʦʛʦʚʦʨʝʥʥʦʛʦ ʩʨʦʢʘ ʩʜʘʯʠ ʨʘʙʦʪʳ 

ʟʘʢʘʟʯʠʢʫ. 

ʇʝʨʝʚʦʜʯʠʢ ʥʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʪʝ ʚʦʟʤʦʞʥʳʝ ʠʟʲʷʥʳ ʧʝʨʝʚʦʜʘ, ʢʦʪʦʨʳʝ ʚʳʟʚʘʥʳ ʥʝ-

ʜʦʩʪʘʪʢʘʤʠ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ï ʝʛʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʦʙʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʷʟʳʢʘ, ʦʪʩʫʪʩʪʚʠʝʤ 

ʚʥʫʪʨʝʥʥʝʛʦ ʝʜʠʥʩʪʚʘ ʪʝʢʩʪʘ, ʩʪʠʣʷ, ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ ʣʝʢʩʠʢʠ, ʯʠʪʘʝʤʦʩʪʠ.  

ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʪʘʢʠʭ ʠʟʲʷʥʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʪʦʨʦʚ, ʧʨʦʪʠʚʦʨʝʯʠʡ, ʥʝʪʦʯʥʦʩʪʝʡ ʠʣʠ ʦʰʠʙʦʢ ʠ 

ʪ.ʜ. ʚ ʠʩʭʦʜʥʦʤ ʪʝʢʩʪʝ ʧʝʨʝʚʦʜʯʠʢ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʩʪʘʚʠʪ ʦ ʥʠʭ ʚ ʠʟʚʝʩʪʥʦʩʪʴ ʟʘʢʘʟʯʠʢʘ. ɽʩʣʠ 

ʥʘ ʧʨʠʥʷʪʠʝ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʦ ʪʦʤ, ʢʘʢ ʧʦʩʪʫʧʘʪʴ ʚ ʢʦʥʢʨʝʪʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʫʭʦʜʠʪ ʟʥʘ-

ʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʪʦ ʩʨʦʢ ʩʜʘʯʠ ʛʦʪʦʚʦʛʦ ʧʝʨʝʚʦʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪʦʜʚʠʛʘʝʪʩʷ.  

ɺ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʠʷ ʦʨʠʛʠʥʘʣʘ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ ʦʪ ʧʝʨʝʚʦʜʯʠʢʘ ʥʝ ʦʞʠʜʘʝʪʩʷ ʧʝʨʝʚʦʜ 

ʩʢʨʳʪʳʭ ʬʨʘʛʤʝʥʪʦʚ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ (ʥʝ ʧʦʷʚʣʷʶʱʠʭʩʷ ʥʘ ʵʢʨʘʥʝ ʢʦʤʧʴʶʪʝʨʘ), ʝʩʣʠ ʚ ɼʇʇ 

ʥʝ ʙʳʣʦ ʷʚʥʦʛʦ ʫʢʘʟʘʥʠʷ ʟʘʢʘʟʯʠʢʘ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʚʦʜʘ ʩʢʨʪrʦʛʦ ʪʝʢʩʪʘ. 

 

5 ȵɋɖɋɈɔɊɓɔɏ ɘɋɐɗɘ 
 

5.1  ȴɇɟɎɋ ɕɔɑɔɌɋɓɎɥ 

5.1.1  ʇʝʨʝʚʦʜʥʦʡ ʪʝʢʩʪ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʨʘʚʠʣʘʤ ʦʨʬʦʛʨʘʬʠʠ, ʛʨʘʤʤʘʪʠʢʠ ʠ ʥʦʨʤʘʤ 

ʩʣʦʚʦʫʧʦʪʨʝʙʣʝʥʠʷ ʷʟʳʢʘ ʧʝʨʝʚʦʜʘ.  

5.1.2  ʇʝʨʝʚʦʜʥʦʡ ʪʝʢʩʪ ʜʦʣʞʝʥ ʩʪʠʣʠʩʪʠʯʝʩʢʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠʩʭʦʜʥʦʤʫ ʪʝʢʩʪʫ (ʥʘʧʨʠʤʝʨ, 
ʧʨʠ ʧʝʨʝʚʦʜʝ ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʪʝʢʩʪʦʚ ʥʝ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦʜʤʝʥʘ 

ʩʧʝʮʠʘʣʴʥʦʡ ʣʝʢʩʠʢʠ ʠ ʦʙʦʨʦʪʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʙʦʨʦʪʳ ʥʝʡʪʨʘʣʴʥʦʛʦ ʩʪʠʣʷ, ʧʝ-

ʨʝʚʦʜ ʪʝʭʥʠʯʝʩʢʠʭ ʪʝʢʩʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʥʦʨʤ ʩʪʠʣʠʩʪʠʢʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʪʝʢʩʪʦʚ ʥʘ ʷʟʳʢʝ ʧʝʨʝʚʦʜʘ ʠ ʪ.ʜ.). ʇʨʠ ʧʝʨʝʜʘʯʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʨʝʘʣʠʡ ʚ ʧʝʨʝʚʦʜʝ, ʪ.ʝ. 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʣʦʚ ʠ ʚʳʨʘʞʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʪʦʨʠʝʡ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʠ ʢʣʠʤʘʪʠ-

ʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʙʳʪʘ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʠ ʪ.ʜ., ʥʝʦʙʭʦʜʠʤʦ ʨʫ-

ʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʧʨʠʥʮʠʧʦʤ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʚʦʝ-

ʦʙʨʘʟʠʷ ʧʨʠ ʦʙʷʟʘʪʝʣʴʥʦʤ ʩʦʙʣʶʜʝʥʠʠ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʷʟʳʢʘ ʧʝʨʝʚʦʜʘ.  

5.1.3  ɿʘʢʘʟʯʠʢʫ ʧʨʝʜʩʪʘʚʣʷʝʪʩ ̫ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʘʪʘ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʠ ʧʨʘʚʠʣʴʥʦ ʦʪʬʦʨʤʘʪʠ-

ʨʦʚʘʥʥʳʡ ʪʝʢʩʪ ʧʝʨʝʚʦʜʘ ʙʝʟ ʦʧʝʯʘʪʦʢ, ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʠ ʥʝʧʝʨʝʚʝʜʝʥʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ ʪʝʢʩʪʘ. ʇʝʨʝʚʦʜʯʠʢ ʜʘʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʚʘʨʠʘʥʪ ʧʝʨʝʚʦʜʘ ʦʪʜʝʣʴʥʳʭ ʩʣʦʚ, ʪʝʨ-

ʤʠʥʦʚ ʠʣʠ ʚʳʨʘʞʝʥʠʡ; ʧʨʠʚʦʜʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʧʝʨʝʚʦʜʘ ʥʘ ʚʳʙʦʨ ʟʘʢʘʟʯʠʢʘ ʥʝ-

ʜʦʧʫʩʪʠʤʦ. 

5.1.4  ʇʝʨʝʚʦʜʥʦʡ ʪʝʢʩʪ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʚʩʝʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʚ ɼʇʇ 
ʚ ʚʠʜʝ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʘʟʯʠʢʘ, ʠ, ʝʩʣʠ ʥʝ ʦʛʦʚʦʨʝʥʦ ʠʥʦʝ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʩʣʦʚʠʷʤ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤ ʚ ʥʘʩʪʦʷʱʝʤ ʨʘʟʜʝʣʝ. 

5.1.5  ɺʦ ʚʩʝʤ ʪʝʢʩʪʝ ʧʝʨʝʚʦʜʘ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʙʣʶʜʝʥʦ ʝʜʠʥʩʪʚʦ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʧʨʠʩʫʱʝʡ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʝʨʝʚʦʜʝ ʪʝʭʥʠʯʝʩʢʠʭ ʪʝʢʩʪʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʪʝʨʤʠʥʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʪʝʨʤʠʥʦʣʦ-

ʛʠʯʝʩʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʣʠʙʦ ʪʝʨʤʠʥ,r ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠ-

ʷʭ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʘ ʚ ʦʪʩʫʪʩʪʚʠʠ ʪʘʢʦʚʳʭ ï ʪʝʨʤʠʥ rʠʟ ʉʙʦʨʥʠʢʦʚ ʨʝ-

ʢʦʤʝʥʜʫʝʤʳʭ ʪʝʨʤʠʥʦʚ ʂʦʤʠʪʝʪʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʌ 

ʠ ʘʥʘʣʦʛʠʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʘʚʪʦʨʠʪʝʪʥʦʛʦ 
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ʠʩʪʦʯʥʠʢʘ ʪʝʭʥʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʩʧʝʮʠʘʣʴʥʳʝ ʜʚʫʷʟʳʯʥʳʝ ʠ ʦʜʥʦʷʟʳʯʥʳʝ ʪʦʣʢʦʚʳʝ 

ʩʣʦʚʘʨʠ.  

ʅʝʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʝ ʪʝʨʤʠʥʳ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥ-

ʜʘʮʠʷʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʥʘʧʨʠʤʝʨ, ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʩʪʘʥ-

ʜʘʨʪʠʟʘʮʠʠ (ISO). 

5.1.6  ʅʝʜʦʧʫʩʪʠʤʦ ʫʧʦʪʨʝʙʣʝʥʠʝ ʪʝʨʤʠʥʦʚ, ʧʨʠʥʷʪʳʭ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʨʘʟʛʦʚʦʨʥʦʤ ʷʟʳʢʝ 

(ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʞʘʨʛʦʥʝ), ʟʘ ʚʦʟʤʦʞʥʳʤ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ ʫʧʦʪʨʝʙʣʝʥʠʷ ʘʥʘʣʦ-

ʛʠʯʥʳʭ ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʚ ʠʩʭʦʜʥʦʤ ʪʝʢʩʪʝ, ʥʦ ʧʨʠ ʦʙʷʟʘʪʝʣʴʥʦʤ ʩʦʙʣʶʜʝʥʠʠ ʧʨʠʥ-

ʮʠʧʘ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʧʝʨʝʚʦʜʘ.  

5.1.7  ʇʨʠ ʧʝʨʝʚʦʜʝ ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʠʩʪʝʤʦʡ ʝʜʠʥʠʮ (ʉʀ) ʠ 

ʫʧʦʪʨʝʙʣʷʪʴ ʝʜʠʥʠʮʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʥʘʨʘʚʥʝ ʩ ʝʜʠʥʠʮʘʤʠ ʉʀ, ʘ ʪʘʢʞʝ ʤʝʪʨʠʯʝʩʢʫʶ ʠ 

ʨʦʩʩʠʡʩʢʠʝ ʚʝʜʦʤʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ ʝʜʠʥʠʮ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʘʪʥʳʝ ʠ ʜʦʣʴʥʳʝ ʝʜʠʥʠʮʳ, 

ʦʙʨʘʟʦʚʘʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

5.1.8  ʉʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʦʬʠʮʠʘʣʴʥʳʝ ʥʘʟʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʜʦʛʦʚʦʨʦʚ ʠ 

ʢʦʥʚʝʥʮʠʡ, ʪʦʚʘʨʥʳʝ ʟʥʘʢʠ, ʥʦʤʝʥʢʣʘʪʫʨʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʝʜʠʥʠʮʳ ʜʨʫʛʠʭ ʣʝʢʩʠʯʝ-

ʩʢʠʭ ʢʘʪʝʛʦʨʠʡ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʝ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤʠ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʠ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʩʦʛʣʘʰʝʥʠʷʤʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ.  

 

5.2  ȵɔɑɓɔɘɆ 

5.2.1  ʉ ʫʯʝʪʦʤ ʧʦʣʦʞʝʥʠʡ ʧ. 3.3.7(2) ʧʝʨʝʚʦʜ ʪʝʢʩʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ, ʙʝʟ ʧʨʦʧʫʩ-

ʢʦʚ ʠ ʧʨʦʠʟʚʦʣʴʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʪʝʢʩʪʘ ʦʨʠʛʠʥʘʣʘ. ʇʝʨʝʚʦʜʠʪʩʷ ʚʝʩʴ ʪʝʢʩʪ ʥʘ ʷʟʳʢʝ ʦʨʠ-

ʛʠʥʘʣʘ: ʩʦʜʝʨʞʘʥʠʝ ʜʦʢʫʤʝʥʪʘ, ʩʦʜʝʨʞʘʥʠʝ ʙʣʘʥʢʘ ʜʦʢʫʤʝʥʪʘ, ʩʦʜʝʨʞʘʥʠʝ ʥʘʜʧʠʩʝʡ ʥʘ 

ʧʝʯʘʪʠ/ʰʪʘʤʧʝ ʠʣʠ ʩʦʜʝʨʞʘʥʠʝ ʥʘʜʧʠʩʝʡ, ʩʜʝʣʘʥʥʳʭ ʦʪ ʨʫʢʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʘʙʦ-

ʯʠʭ/ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʜʧʠʩʝʡ, ʥʝ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʦʜʝʨʞʘʥʠʶ ʜʦʢʫʤʝʥʪʘ.  

5.2.2  ɽʩʣʠ ʪʝʢʩʪ ʩʦʜʝʨʞʠʪ ʮʠʬʨʳ, ʧʝʨʝʚʦʜʯʠʢ ʩʦʭʨʘʥʷʝʪ ʠʭ ʚ ʠʪʦʛʦʚʦʤ ʜʦʢʫʤʝʥʪʝ ʠʣʠ ʧʝʨʝ-

ʥʦʩʠʪ ʠʭ ʚ ʠʪʦʛʦʚʳʡ ʜʦʢʫʤʝʥʪ ʙʝʟ ʠʩʢʘʞʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʬʦʨʤʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʮʠʬʨʦʚʳʭ ʟʥʘʯʝʥʠʡ ʨʘʟʣʠʯʝʥ ʚ ʨʘʟʥʳʭ ʷʟʳʢʘʭ, ʩʣʝʜʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʧʨʘʚʠʣʘʤʠ 

ʷʟʳʢʘ ʧʝʨʝʚʦʜʘ (ʩʤ. ʧ. 5.3.2.7 (8)). ʇʨʠ ʧʝʨʝʚʦʜʝ ʥʘ ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʫʩʪʘʥʦʚʠʚʰʫʶʩʷ ʚ ʥʠʭ ʧʨʘʢʪʠʢʫ ʥʘʧʠʩʘʥʠʷ ʯʠʩʣʠʪʝʣʴʥʳʭ. ʅʘʧʨʠʤʝʨ, ʚ ʘʤʝʨʠʢʘʥʩʢʦʤ 

ʘʥʛʣʠʡʩʢʦʤ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʥʘʧʠʩʘʥʠʝ ʮʠʬʨʘʤʠ ʯʠʩʝʣ ʤʝʥʴʰʝ 

100 ʠ ʩʣʦʚʘʤʠ ï ʙʦʣʴʰʝ 100 (ʵʪʦ, ʢʦʥʝʯʥʦ, ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʫʯʥʳʤ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʪʝʢʩʪʘʤ). 

5.2.3  ʉ ʫʯʝʪʦʤ ʧʦʣʦʞʝʥʠʡ ʧ. 3.3.7(2), ʠ ʝʩʣʠ ʥʝ ʦʛʦʚʦʨʝʥʦ ʠʥʦʝ ʠ ʚ ʪʦʡ ʩʪʝʧʝʥʠ, ʚ ʢʘʢʦʡ ʵʪʦ 

ʚʦʟʤʦʞʥʦ ʚ ʦʪʥʦʰʝʥʠʠ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ, ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ ʚʩʝ 

ʩʥʦʩʢʠ, ʧʨʠʣʦʞʝʥʠʷ, ʪʘʙʣʠʮʳ, ʩʧʠʩʢʠ ʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʪʝʢʩʪʦʚʳʝ ʵʣʝʤʝʥʪʳ ʚ ʠʟʦʙʨʘʞʝ-

ʥʠʷʭ ʚ ʪʘʙʣʠʮʘʭ ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʚʝʜʝʥ  r(ʩʤ. ʪʘʢʞʝ ʧ. 5.3.2.3). 

 
5.3  ȴɚɔɖɒɑɋɓɎɋ 

5.3.1  ȴɇɟɎɋ ɕɔɑɔɌɋɓɎɥ 
ʇʨʠ ʦʬʦʨʤʣʝʥʠʠ ʧʝʨʝʚʦʜʘ ʨʝʰʘʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ɻʆʉʊʦʚ (ɻʆʉʊ 

6.38-72 ʠ ɻʆʉʊ 6.39-72), ʘ ʪʘʢʞʝ ʧʦʞʝʣʘʥʠʷ ʟʘʢʘʟʯʠʢʘ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʧʠʩʴʤʝʥʥʦ ʚ ɼʇʇ. 

ʆʙʱʠʝ ʧʨʠʥʮʠʧʳ ʦʬʦʨʤʣʝʥʠʷ ʠʟʣʦʞʝʥʳ ʚ ʧ.ʧ. 5.3.2-5.3.9. 

5.3.2  ȵɋɝɆɘɓɔɋ ɔɚɔɖɒɑɋɓɎɋ 

1) ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʩʦʙʳʭ ʫʢʘʟʘʥʠʡ ʟʘʢʘʟʯʠʢʘ ʧʝʯʘʪʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʧʝʨʝʚʦʜʥʦʛʦ ʪʝʢʩʪʘ 

ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʬʦʨʤʣʝʥʠʶ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ï ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʬʦʨʤʘʪʠʨʦ-

ʚʘʥ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʩʭʦʜʥʳʤ ʪʝʢʩʪʦʤ, ʚ ʥʝʤ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʭʨʘʥʝʥʦ 

ʜʝʣʝʥʠʝ ʪʝʢʩʪʘ ʥʘ ʛʣʘʚʳ, ʧʘʨʘʛʨʘʬʳ ʠ ʪ.ʧ. ʠ ʩʦʙʣʶʜʝʥ ʧʨʠʥʮʠʧ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʘʛʦʣʦʚ-
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ʢʦʚ ʠ ʧʦʜʟʘʛʦʣʦʚʢʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʬʨʦʚʦʡ ʥʫʤʝʨʘʮʠʠ ʠ ʙʫʢʚʝʥʥʦʡ ʨʫʙʨʠʢʘʮʠʠ, 

ʰʨʠʬʪʦʚʳʭ ʠ ʠʥʳʭ ʩʧʦʩʦʙʦʚ ʚʳʜʝʣʝʥʠʷ; ʘʙʟʘʮʳ ʧʝʨʝʚʦʜʥʦʛʦ ʪʝʢʩʪʘ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪ-

ʚʦʚʘʪʴ ʘʙʟʘʮʘʤ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ.  

2) ɺ ʩʣʫʯʘʝ ʪʝʭʥʠʯʝʩʢʦʡ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʣʠʙʦ ʟʘʷʚʣʝʥʥʦʡ ʟʘʢʘʟʯʠʢʦʤ ʥʝʞʝʣʘʪʝʣʴʥʦʩʪʠ ʩʦ-

ʭʨʘʥʝʥʠʷ ʚ ʪʝʢʩʪʝ ʧʝʨʝʚʦʜʘ ʵʣʝʤʝʥʪʦʚ ʦʬʦʨʤʣʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ, ʘ ʪʘʢʞʝ ʝʩʣʠ ʠʩ-

ʭʦʜʥʳʡ ʪʝʢʩʪ ʧʦʩʪʫʧʠʣ ʧʝʨʝʚʦʜʯʠʢʫ ʚ ʚʠʜʝ ʥʝʬʦʨʤʘʪʠʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ, 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʥʳʭ ʫʢʘʟʘʥʠʡ ʟʘʢʘʟʯʠʢʘ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʚʦʜ ʚ ʬʦʨʤʘʪʝ ʪʝʢʩʪʦʚʦʛʦ 

ʨʝʜʘʢʪʦʨʘ çMicrosoft Wordè (ʢʘʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ) ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʩʣʝʜʫʶ-

ʱʠʭ ʧʨʘʚʠʣ: 

 ʰʨʠʬʪ ʪʝʢʩʪʘ ʧʝʨʝʚʦʜʘ - Times New Roman ʠʣʠ Arial; 

 ʢʝʛʣʴ ï 12; 

 ʧʦʣʷ: ʣʝʚʦʝ ï 35 ʤʤ, ʧʨʘʚʦʝ ï 8 ʤʤ, ʚʝʨʭʥʝʝ ï 20,  ʥʠʞʥʝʝ ï ʥʝ ʤʝʥʝʝ 19 ʤʤ (ɻʆʉʊ 

6.39-72), ʣʠʙʦ ʧʦ 25 ʤʤ ʩ ʢʘʞʜʦʛʦ ʢʨʘʷ (ʧʦʣʫʯʠʚʰʠʡ ʭʦʞʜʝʥʠʝ ʚ ʈʌ ʟʘʧʘʜʥʳʡ ʩʪʘʥ-

ʜʘʨʪ); 

 ʦʛʣʘʚʣʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʫʥʢʮʠʠ ʪʝʢ-

ʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ çMicrosoft Wordè, ʘ ʥʝ ʚʨʫʯʥʫʶ. 

ʉʤ. ʪʘʢʞʝ ʇʨʠʣʦʞʝʥʠʝ 3. 

5.3.3  ȷɕɎɗɐɎ 

ɸʣʬʘʚʠʪʥʳʝ ʩʧʠʩʢʠ ʩʦʨʪʠʨʫʶʪʩʷ ʚ ʧʝʨʝʚʦʜʥʦʤ ʪʝʢʩʪʝ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ, ʦʙʳʯʥʦʤ ʜʣʷ ʷʟʳ-

ʢʘ ʧʝʨʝʚʦʜʘ (ʝʩʣʠ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʟʘʢʘʟʯʠʢʦʤ ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ ʧʦʨʷʜʦʢ ʩʦʨʪʠʨʦʚʢʠ, ʧʨʠʥʷʪʳʡ 

ʚ ʠʩʭʦʜʥʦʤ ʪʝʢʩʪʝ). 

5.3.4  ȷɑɔɈɆ Ɏ ɕɖɋɊɑɔɌɋɓɎɥ ɓɋ ɓɆ ɥɍɡɐɋ ɔɖɎɉɎɓɆɑɆ 

ʅʘʨʠʮʘʪʝʣʴʥʳʝ ʩʣʦʚʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʝ ʥʘ ʷʟʳʢʝ ʦʨʠʛʠʥʘʣʘ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʭʨʘʥʝʥʳ ʚ ʧʝʨʝʚʦ-

ʜʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʷʟʳʢʝ, ʘ ʠʭ ʧʝʨʝʚʦʜ ʧʦʤʝʱʝʥ ʣʠʙʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʪʝʢʩʪʝ ʚ ʩʢʦʙʢʘʭ, 

ʣʠʙʦ ʚ ʧʨʠʤʝʯʘʥʠʠ.  

ʇʨʠ ʧʝʨʝʚʦʜʝ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʦʙʱʝʠʟʚʝʩʪʥʳʝ ʣʘʪʠʥʩʢʠʝ ʚʳʨʘʞʝʥʠʷ (de facto, de jure ʠ ʪ.ʜ.) ʤʦ-

ʛʫʪ ʥʝ ʧʝʨʝʚʦʜʠʪɹʩʷ. ʅʝʢʦʪʦʨʳʝ ʥʘʟʚʘʥʠʷ ʠʟ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʙʠʦʣʦʛʠʠ ʠ ʭʠʤʠʠ ʩʦʭʨʘʥʷʶʪʩʷ 

ʚ ʣʘʪʠʥʩʢʦʤ ʥʘʧʠʩʘʥʠʠ, ʪʘʢ ʢʘʢ ʥʝ ʠʤʝʶʪ ʧʝʨʝʚʦʜʥʳʭ ʵʢʚʠʚʘʣʝʥʪʦʚ ʠʣʠ ʥʝ ʧʝʨʝʚʦʜʷʪʩʷ ʧʦ ʪʨʘ-

ʜʠʮʠʠ. ʅʘʟʚʘʥʠʷ ʚʠʜʦʚ ʙʘʢʪʝʨʠʡ, ʞʠʚʦʪʥʳʭ, ʨʘʩʪʝʥʠʡ ʠ ʪ.ʜ. ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʣʘʪʠʥʩʢʦʤ ʥʘʧʠʩʘ-

ʥʠʠ.  

ʇʨʠ ʧʝʨʝʚʦʜʝ ʥʘ ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ ʨʫʩʩʢʦʷʟʳʯʥʳʝ ʵʢʚʠʚʘʣʝʥʪʳ ʦʙʱʝʠʟʚʝʩʪʥʳʭ ʣʘʪʠʥʩʢʠʭ ʚʳ-

ʨʘʞʝʥʠʡ ʤʦʞʥʦ ʟʘʤʝʥʷʪʴ ʦʨʠʛʠʥʘʣʴʥʳʤʠ ʣʘʪʠʥʩʢʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ, ï ʝʩʣʠ ʝʩʪʴ ʜʦʩʪʘʪʦʯʥʘʷ 

ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʮʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ʧʝʨʝʚʦʜʘ ʚʦʩʧʨʠʤʝʪ ʵʪʦ.  

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʨʘʥʝʝ ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʩ ʟʘʢʘʟʯʠʢʦʤ ʩʧʦʩʦʙʳ ʧʝʨʝʜʘʯʠ ʩʣʦʚ ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʥʝ 

ʥʘ ʷʟʳʢʝ ʦʨʠʛʠʥʘʣʘ. 

5.3.5  ȶɆɗɕɔɑɔɌɋɓɎɋ ɘɆɇɑɎɜ Ɏ ɎɍɔɇɖɆɌɋɓɎɏ 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʘʙʣʠʮ ʠ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʧʝʨʝʚʦʜʥʦʤ ʪʝʢʩʪʝ ʜʦʣʞʥʦ ʩʣʝʜʦʚʘʪʴ ʠʩʭʦʜʥʦʤʫ ʪʝʢʩʪʫ, 

ʝʩʣʠ ʟʘʢʘʟʯʠʢʦʤ ʥʝ ʦʛʦʚʦʨʝʥʳ ʚ ɼʇʇ ʠʥʳʝ ʫʩʣʦʚʠʷ ʠʣʠ ʝʩʣʠ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ ʪʝʢ-

ʩʪʘ ʚ ʠʩʭʦʜʥʦʤ ʠ ʧʝʨʝʚʦʜʥʦʤ ʪʝʢʩʪʝ ʥʝ ʧʨʠʭʦʜʠʪʩʷ ʨʘʩʧʦʣʘʛʘʪʴ ʠʭ ʚ ʠʥʦʤ ʤʝʩʪʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʤʝʩʪʝ ʪʝʢʩʪʘ ʜʝʣʘʝʪʩʷ ʩʩʳʣʢʘ ʥʘ ʨʘʩʧʦʣʦʞʝʥʥʫ  ʁʚ ʠʥʦʤ ʤʝʩʪʝ ʜʦʢʫʤʝʥʪʘ 

ʪʘʙʣʠʮʫ ʠʣʠ ʠʟʦʙʨʘʞʝʥʠʝ. ɽʩʣʠ ʪʝʢʩʪ ʚ ʦʨʠʛʠʥʘʣʝ ʥʝ ʦʙʪʝʢʘʝʪ ʠʣʣʶʩʪʨʘʮʠʶ, ʪʦ ʨʠʩʫʥʦʢ ʠʟ 

ʦʨʠʛʠʥʘʣʘ ʜʦʣʞʝʥ ʚʩʪʘʚʣʷʪʴʩʷ ʚ ʪʝʢʩʪ ʧʝʨʝʚʦʜʘ ʙʝʟ ʨʘʟʨʳʚʘ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʝʤʫ ʧʨʝʜʣʦʞʝ-

ʥʠʷ. 

ʉʦʜʝʨʞʘʱʠʝʩʷ ʚ ʦʨʠʛʠʥʘʣʝ ʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʩ ʪʝʢʩʪʦʤ ʥʘ ʠʩʭʦʜʥʦʤ ʷʟʳʢʝ ï ʜʠʘʛʨʘʤʤʳ, 

ʛʨʘʬʠʢʠ, ʨʠʩʫʥʢʠ, ʯʝʨʪʝʞʠ ʠ ʜʨ. ï ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺ ʩʣʫʯʘʝ 

ʧʝʨʝʜʘʯʠ ʪʝʢʩʪʘ ʧʝʨʝʚʦʜʯʠʢʫ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪ ɹʚʳʟʚʘʪʴ 

ʠʩʭʦʜʥʫʶ ʧʨʦʛʨʘʤʤʫ ʦʙʨʘʙʦʪʢʠ ʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʥʘʜʧʠʩʠ ʚʥʫʪʨʠ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʟʘʤʝ-



ȷɔɤɍ ɕɋɖɋɈɔɊɝɎɐɔɈ ȶɔɗɗɎɎ 
ȵɎɗɢɒɋɓɓɡɏ ɕɋɖɋɈɔɊ ï ȶɋɐɔɒɋɓɊɆɜɎɎ ɕɋɖɋɈɔɊɝɎɐə Ɏ ɍɆɐɆɍɝɎɐə 2004 

 

 15 

ʥʷʶʪʩʷ ʥʘʜʧʠʩʷʤʠ ʥʘ ʷʟʳʢʝ ʧʝʨʝʚʦʜʘ. ɽʩʣʠ ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ, ʪʦ ʧʦʜ ʛʨʘʬʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ ʧʝ-

ʨʝʚʦʜʯʠʢ ʩʦʟʜʘʝʪ ʪʘʙʣʠʮʫ ʠʟ ʜʚʫʭ ʢʦʣʦʥʦʢ, ʚ ʧʝʨʚʦʡ (ʣʝʚʦʡ) ʠʟ ʢʦʪʦʨʳʭ ʧʦʤʝʱʘʝʪ ʥʘʜʧʠʩʠ ʠʩ-

ʭʦʜʥʦʛʦ ʪʝʢʩʪʘ, ʘ ʚʦ ʚʪʦʨʦʡ (ʧʨʘʚʦʡ) ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʝʨʝʚʦʜ, ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʚ 

ʢʘʞʜʦʡ ʠʟ ʢʦʣʦʥʦʢ ʪʘʙʣʠʮʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʣʠʯʝʩʪʚʫ ʩʣʦʚ/ʬʨʘʟ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʨʘʬʠʯʝ-

ʩʢʦʤ ʵʣʝʤʝʥʪʝ. 

ɽʩʣʠ ʤʘʪʝʨʠʘʣ ʙʳʣ ʧʝʨʝʜʘʥ ʥʘ ʙʫʤʘʞʥʦʤ ʥʦʩʠʪʝʣʝ ʠʣʠ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ ʚ ʦʪʩʢʘʥʠʨʦʚʘʥ-

ʥʦʤ ʚʠʜʝ (ʥʘʧʨʠʤʝʨ, ʚ ʬʦʨʤʘʪʝ Adobe Acrobat *.pdf), ʪʦ ʧʝʨʝʚʦʜʯʠʢ ʥʝ ʦʙʷʟʘʥ ʧʝʨʝʥʦʩʠʪʴ ʛʨʘ-

ʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʚ ʠʪʦʛʦʚʳʡ ʪʝʢʩʪ (ʝʩʣʠ ʠʥʦʝ ʥʝ ʙʳʣʦ ʦʛʦʚʦʨʝʥʦ ʚ ɼʇʇ). ʇʨʠ ʵʪʦʤ ʧʝʨʝʚʦʜ 

ʦʬʦʨʤʣʷʝʪʩʷ ʪʘʢ, ʢʘʢ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʘ ʪʘʙʣʠʮʘ ʩʪʨʦʠʪʩʷ ʥʝ ʧʦʜ ʛʨʘʬʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ, ʘ ʚʤʝʩʪʦ 

ʥʝʛʦ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʧʨʠʚʝʜʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ 10. 

5.3.6  ȵɔɊɕɎɗɎ, ɕɋɝɆɘɎ/ɞɘɆɒɕɡ Ɏ ɇɑɆɓɐɎ  

ʇʦʥʷʪʠʷ çʧʝʯʘʪʴè ʠ çʰʪʘʤʧè ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʇʝʨʝʚʦʜʯʠʢʫ ʥʘʜʣʝʞʠʪ ʥʝ ʧʦʜʤʝʥʷʪʴ ʚ 

ʧʝʨʝʚʦʜʝ ʦʜʠʥ ʪʝʨʤʠʥ ʜʨʫʛʠʤ. 

ɽʩʣʠ ʥʝ ʦʛʦʚʦʨʝʥʦ ʠʥʦʝ, ʪʦ: 

 ʇʦʜʧʠʩʠ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʦʪ ʨʫʢʠ, ʥʝ ʩʣʝʜʫʝʪ ʨʘʩʰʠʬʨʦʚʳʚʘʪʴ. ʅʘ ʤʝʩʪʝ ʧʦʜʧʠʩʠ ʚ ʧʝʨʝ-

ʚʦʜʝ ʜʦʣʞʥʦ ʩʪʦʷʪʴ ʩʣʦʚʦ çʇʦʜʧʠʩèɹ. ɽʩʣʠ ʚ ʦʨʠʛʠʥʘʣʝ ʩʦʜʝʨʞʠʪʩʷ ʨʘʩʰʠʬʨʦʚʢʘ ʧʦʜ-

ʧʠʩʠ, ʚ ʧʝʨʝʚʦʜʝ ʩʣʦʚʦ çʇʦʜʧʠʩʴè ʩʦʭʨʘʥʷʝʪʩʷ ʚʤʝʩʪʝ ʩ ʧʝʨʝʚʦʜʦʤ ʨʘʩʰʠʬʨʦʚʢʠ ʧʦʜʧʠ-

ʩʠ. ʅʘʜʧʠʩʠ ʥʘ ʧʝʯʘʪʠ/ʰʪʘʤʧʝ ʧʝʨʝʚʦʜʷʪʩʷ. ʇʝʨʝʚʦʜ ʥʘʜʧʠʩʝʡ ʧʨʝʜʚʘʨʷʝʪʩʷ ʩʣʦʚʦʤ çʧʝ-

ʯʘʪʴ/ʰʪʘʤʧè ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʚʦʝʪʦʯʠʝʤ.  

 ʉʦʜʝʨʞʘʥʠʝ ʙʣʘʥʢʘ ʧʝʨʝʚʦʜʠʪʩʷ, ʨʘʚʥʦ ʢʘʢ ʠ ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʙʣʘʥʢʝ ʪʝʢʩʪ. ʇʨʠ ʵʪʦʤ ʚ 

ʥʘʯʘʣʝ ʧʝʨʝʚʦʜʘ ʚ ʚʝʨʭʥʝʤ ʣʝʚʦʤ ʫʛʣʫ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴʩʷ çɺʳʧʦʣʥʝʥʦ ʥʘ ʙʣʘʥʢʝè. ʇʦ-

ʩʣʝʜʥʷʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʧʝʨʝʚʦʜʘʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʥʦʪʘʨʠʘʣʴʥʦ-

ʛʦ ʟʘʚʝʨʝʥʠʷ. 

5.3.7  ȷɗɡɑɐɎ Ɏ ɗɓɔɗɐɎ 

ɸʚʪʦʨʩʢʠʝ ʩʥʦʩʢʠ (ʩʥʦʩʢʠ ʦʨʠʛʠʥʘʣʘ) ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʧʝʨʝʚʦʜʝ ʟʘʚʝʨʰʘʪʴ ʬʨʘʟʦʡ: çʇʨʠʤ. ʘʚ-

ʪʦʨʘè. 

ʅʫʤʝʨʘʮʠʷ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʩʳʣʦʢ ʠ ʩʥʦʩʦʢ ʚ ʧʝʨʝʚʦʜʥʦʤ ʪʝʢʩʪʝ ʜʦʣʞʥʳ ʩʣʝʜʦʚʘʪʴ ʠʩʭʦʜʥʦʤʫ 

ʪʝʢʩʪʫ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʝʨʝʚʦʜʷʱʝʛʦ ʷʟʳʢʘ. 

5.3.8  ȧɎɇɑɎɔɉɖɆɚɎɝɋɗɐɎɋ ɗɗɡɑɐɎ, əɐɆɍɆɓɎɋ ɎɗɘɔɝɓɎɐɔɈ 

1) ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ʩʩʳʣʢʠ (ʚʥʫʪʨʠʪʝʢʩʪʦʚʳʝ, ʧʦʜʩʪʨʦʯʥʳʝ ʠ ʟʘʪʝʢʩʪʦʚʳʝ) ʚ ʧʝʨʝʚʦʜʘʭ 

ʩ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ ʦʩʪʘʚʣʷʶʪʩ ̫ʥʘ ʷʟʳʢʝ ʦʨʠʛʠʥʘʣʘ, ʘ ʩ ʚʦʩʪʦʯʥʳʭ ʠ ʜʨʫʛʠʭ 

ʷʟʳʢʦʚ ʩ ʥʝʣʘʪʠʥʩʢʦʡ ʛʨʘʬʠʢʦʡ ï ʧʝʯʘʪʘʶʪʩ ̫ʚ ʨʫʩʩʢʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ. 

2) ɿʘʪʝʢʩʪʦʚʳʝ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ʩʩʳʣʢʠ ʦʬʦʨʤʣʷʶʪʩʷ ʚ ʚʠʜʝ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʘ-

ʚʠʣʘʤ, ʧʨʠʥʷʪʳʤ ʚ ʩʪʨʘʥʝ ʷʟʳʢʘ ʧʝʨʝʚʦʜʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʢ ʙʠʙʣʠʦʛʨʘʬʠʯʝ-

ʩʢʠʤ ʩʩʳʣʢʘʤ ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʚʝʜʝʥʳ ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʦʤʝ-

ʨʘʤʠ ʧʦʩʣʝ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ. ɺʥʫʪʨʠʪʝʢʩʪʦʚʳʝ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ʩʩʳʣʢʠ, ʦʙʦʟʥʘ-

ʯʝʥʥʳʝ ʮʠʬʨʘʤʠ, ʫʢʘʟʳʚʘʶʪʩʷ ʥʘʜ ʩʪʨʦʢʦʡ (ʥʘʧʨʠʤʝʨ: ʧʦ ʜʘʥʥʳʤ ɼʞ. ʉʤʠʪʘ
15
, ʚ ʨʘʙʦ-

ʪʝ
2
). 

3) ɺʥʫʪʨʠʪʝʢʩʪʦʚʳʝ ʠ ʛʠʧʝʨʪʝʢʩʪʦʚʳʝ ʩʩʳʣʢʠ, ʬʦʨʤʘʪʠʨʫʝʤʳʝ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʤʝʪʦʢ, ʦʪʥʦʩʷʪʩʷ ʢ ʵʣʝʤʝʥʪʘʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʚʝʨʩʪʢʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʠʭ 

ʩʩʳʣʦʢ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʠʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. 

4) ʇʨʠ ʧʝʨʝʚʦʜʝ ʥʘ ʠʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʦʚʘʪʴ ʧʨʠʥʷʪʳʤ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʷʟʳʢʘʭ ʧʨʘʚʠʣʘʤ ʦʬʦʨʤʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʝʢʩʪʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʠʪʝʪʥʳʭ ʩʧʨʘʚʦʯʥʠʢʘʭ. ɺ ʦʪʥʦʰʝʥʠʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ, ʥʘʧʨʠʤʝʨ, ʭʦ-

ʨʦʰʠʤʠ ʩʧʨʘʚʦʯʥʠʢʘʤʠ ʷʚʣʷʶʪʩʷ MLA Style Manual and Guide to Scholarly Publishing, 2
nd

 

Edition, by Joseph Gibaldi, A Manual to Writers of Term Papers, Theses and Dissertations 
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(Chicago Guide to Writing, Editing and Publishing), by Kate L. Turabian, The Elements of 

Style, 4
th
 Edition, by William Strunk, Jr., E.B.White, and Roger Angell. 

5.3.9  ȷɎɒɈɔɑɡ, ɋɊɎɓɎɜɡ ɎɍɒɋɖɋɓɎɥ, ɜɎɚɖɡ, ɚɔɖɒəɑɡ, əɖɆɈɓɋɓɎɥ, ɒɆɘɋɒɆɘɎɝɋɗɐɎɋ Ɏ 
əɗɑɔɈɓɡɋ ɍɓɆɐɎ 

1) ʉʠʤʚʦʣʳ, ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ, ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʬʦʨʤʫʣʘʭ, ʬʦʨʤʫʣʳ ʠ ʫʨʘʚʥʝʥʠʷ 

ʚʦʩʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʧʝʨʝʚʦʜʥʦʤ ʪʝʢʩʪʝ ʚ ʪʦʡ ʬʦʨʤʝ, ʚ ʢʦʪʦʨʦʡ ʵʪʦ ʧʨʠʥʷʪʦ ʚ ʷʟʳʢʝ ʧʝʨʝ-

ʚʦʜʘ. ʌʦʨʤʫʣʳ ʚʚʦʜʷʪʩʷ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʨʝʜʘʢʪʦʨʘ ʬʦʨʤʫʣ çMicrosoft Equationè 

ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ çMicrosoft Wordè
3
. ʀʥʜʝʢʩʳ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʩʝʙʝ ʩʣʦʚʘ (ʥʘʧʨʠʤʝʨ, 

Pʥʝʪʪʦ, ×ʜʦʧʫʩʢʘʝʤʦʝ), ʧʝʨʝʚʦʜʷʪʩʷ, ʝʩʣʠ ʟʘʢʘʟʯʠʢ ʥʝ ʞʝʣʘʝʪ ʩʦʭʨʘʥʪ̫ʴ ʠʥʜʝʢʩʳ ʥʘ ʠʩʭʦʜʥʦʤ 

ʷʟʳʢʝ. ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʥʜʝʢʩʦʚ ʥʘ ʠʩʭʦʜʥʦʤ ʷʟʳʢʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʩʫʪʩʪʚʠʝ 

ʚʚʦʜʠʤʳʭ ʩʦʦʪʚʝʪʩʪʚʠʡ ʚ ʷʟʳʢʝ ʧʝʨʝʚʦʜʘ. 

2) ɽʜʠʥʠʮʳ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʚ ʧʝʨʝʚʦʜʝ ʠ ʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʠ ʨʫʩʩʢʠʝ ʦʙʦʟʥʘʯʝʥʠʷ 

ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ɻʆʉʊ 8.417-2000 çɽʜʠʥʠʮʳ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥè. ʉʦʛʣʘʩʥʦ 

ʵʪʦʤʫ ʩʪʘʥʜʘʨʪʫ ʧʦʜʣʝʞʘʪ ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʝʜʠʥʠʮʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʠʩʪʝ-

ʤʳ ʝʜʠʥʠʮ (ʉʀ), ʘ ʪʘʢʞʝ ʜʝʩʷʪʠʯʥʳʝ ʢʨʘʪʥʳʝ ʠ ʜʦʣʴʥʳʝ ʦʪ ʥʠʭ. ʇʨʠ ʮʠʬʨʘʭ ʥʝʤʝʪʨʠʯʝ-

ʩʢʠʝ ʝʜʠʥʠʮʳ ʧʠʰʫʪ ʢʘʢ ʧʦʣʥʦʩʪʴʶ, ʪʘʢ ʠ ʚ ʩʦʢʨʘʱʝʥʠʠ, ʘ ʦʙʦʟʥʘʯʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʝʜʠʥʠʮ ï ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 8.4I7-2000 (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ 4). 

ɺ ʧʨʠʥʮʠʧʝ ʚʩʝ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʚ ʪʝʢʩʪʝ ʠʩʪʦʯʥʠʢʘ ʠ ʚ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʠʩʪʦʯʥʠʢʘ 

ʤʦʛʫʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥʳ ʚ ʠʩʭʦʜʥʦʤ ʚʠʜʝ ʚʦ ʠʟʙʝʞʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʧʦ-

ʩʣʝʜʫʶʱʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʝʚʦʜʘ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʬʦʨʤʣʝʥʠ ̫ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʘʢʘ-

ʟʘ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʆʜʥʘʢʦ, ʧʦ ʞʝʣʘʥʠʶ ʟʘʢʘʟʯʠʢʘ, ʥʝʤʝʪʨʠʯʝʩʢʠʝ ʙʨʠʪʘʥʩʢʠʝ ʠ ʜʨʫʛʠʝ 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʝʜʠʥʠʮʳ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʩʯʠʪʘʥʳ ʠ ʧʨʠʚʝʜʝʥʳ ʚ ʝʜʠʥʠʮʘʭ, ʜʦʧʫʩʢʘʝʤʳʭ 

ʢ ʧʨʠʤʝʥʝʥʠʶ ɻʆʉʊ 8.417-2000. ʕʪʦ ʦʛʦʚʘʨʠʚʘʝʪʩʷ ʠ ʦʧʣʘʯʠʚʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ.  

ʅʘ ʧʨʘʢʪʠʢʝ ʚʩʪʨʝʯʘʪʁʩʷ ʩʠʪʫʘʮʠʠ, ʪʨʝʙʫʶʱʠʝ ʦʩʦʙʦʛʦ ʧʦʜʭʦʜʘ. ʅʘʧʨʠʤʝʨ, ʨʘʟʤʝʨ-

ʥʦʩʪʴ ʢʘʣʠʙʨʘ ʦʨʫʞʠʷ 7,62 ʤʤ ʦʙʳʯʥʦ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʢʘʢ .30 in ʚ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʚʦʝʥʥʳʭ ʪʝʢʩʪʘʭ. ʇʨʠ ʵʪʦʤ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ Colt .45 ʙʫʜʝʪ ʧʝʨʝʚʦ-

ʜʠʪʴʩʷ ʢʘʢ ʂʦʣʴʪ 45 ʢʘʣʠʙʨʘ, ʥʦ ʚ ʚʦʝʥʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʢʩʪʘʭ - ʵʪʦ ʦʨʫʞʠʝ ʢʘʣʠʙʨʘ 

11,43 ʤʤ. 

ʇʦʣʦʞʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ/ʞʝʣʘʪʝʣʴʥʦʩʪʠ ʧʝʨʝʩʯʝʪʘ ʥʝ ʠʤʝʝʪ ʘʙʩʦʣʶʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʧʨʠʚʝʜʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ 11. 

3) ɼʠʘʤʝʪʨʳ ʪʨʫʙ ʠ ʙʦʣʪʦʚ, ʫʢʘʟʘʥʥʳʝ ʚ ʥʝʤʝʪʨʠʯʝʩʢʠʭ ʝʜʠʥʠʮʘʭ (ʚ ʜʶʡʤʘʭ), ʥʝ ʧʝʨʝʩʯʠ-

ʪʳʚʘʶʪ. ʆʙʦʟʥʘʯʝʥʠʝ ʰʪʨʠʭʘʤʠ ʜʶʡʤʦʚ ʠ ʰʪʨʠʭʦʤ ʬʫʪʦʚ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 

4) ʇʨʠ ʧʝʨʝʩʯʝʪʘʭ ʥʝʤʝʪʨʠʯʝʩʢʠʭ ʤʝʨ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʉʐɸ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʩʣʝʜʫʝʪ 

ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʟʥʘʯʝʥʠ ̫ʥʝʢʦʪʦʨʳʭ ʚʝʣʠʯʠʥ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ 4), ʦʙʦ-

ʟʥʘʯʘʝʤʳʭ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʪʝʨʤʠʥʦʤ ʚ ʵʪʠʭ ʩʪʨʘʥʘʭ, ʥʝ ʩʦʚʧʘʜʘʶʪ. 

5) ʋʩʣʦʚʥʳʡ ʟʥʘʢ, ʦʙʦʟʥʘʯʘʶʱʠʡ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʥʝʞʥʳʭ ʝʜʠʥʠʮ ($, Ã ʠ ʜʨ.) 

ʠ ʩʪʦʷʱʠʡ ʚ ʠʩʭʦʜʥʦʤ ʪʝʢʩʪʝ ʧʝʨʝʜ ʯʠʩʣʦʤ, ʚ ʧʝʨʝʚʦʜʝ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʟʘʤʝʥʷʪʴ ʩʣʦʚʘʤʠ çʜʦʣʣʘʨʦʚ ʉʐɸè, çʬ. ʩʪ.è ʠ ʪ.ʜ., ʢʦʪʦʨʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ 

ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʩʪʘʚʷʪʩʷ ʧʦʩʣʝ ʯʠʩʣʘ.  

6) ʈʠʤʩʢʠʝ ʮʠʬʨʳ ʚ ʧʝʨʝʚʦʜʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʤʝʥʷʪʴ ʘʨʘʙʩʢʠʤʠ
4
, ʝʩʣʠ ʦʥʠ ʥʝ ʧʨʠʤʝʥʷ-

ʶʪʩʷ ʜʣʷ ʥʫʤʝʨʘʮʠʠ ʨʘʟʜʝʣʦʚ ʪʝʢʩʪʘ ʠ ʝʩʣʠ ʪʘʢʘʷ ʟʘʤʝʥʘ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʪʨʘʜʠʮʠʠ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʨʠʤʩʢʠʭ ʮʠʬʨ ʚ ʥʝʢʦʪʦʨʳʭ ʷʟʳʢʘʭ. ʅʘʧʨʠʤʝʨ, ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʧʦ ʪʨʘʜʠ-

ʮʠʠ ʨʠʤʩʢʠʤʠ ʮʠʬʨʘʤʠ ʦʙʦʟʥʘʯʘʶʪ: ʘ) ʥʦʤʝʨʘ ʩʲʝʟʜʦʚ, ʢʦʥʬʝʨʝʥʮʠʡ, ʢʦʥʛʨʝʩʩʦʚ, ʙ) 

                                                 
3
 ʉʤ. ʇʨʠʣʦʞʝʥʠʝ 10. 

4
 ʉʤ. ʇʨʠʣʦʞʝʥʠʝ 3. 
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ʥʦʤʝʨʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ, ʚ) ʥʦʤʝʨʘ ʛʦʜʦʚʱʠʥ, ʛ) ʥʦʤʝʨʘ ʩʧʦʨʪʠʚʥʳʭ ʩʦʩʪʷ-

ʟʘʥʠʡ, ʚʝʢʘ, ʜ) ʥʦʤʝʨʘ ʚʳʙʦʨʥʦʛʦ ʦʨʛʘʥʘ, ʝ) ʢʘʣʝʥʜʘʨʥʳʝ ʢʚʘʨʪʘʣʳ. 

7) ʇʨʠ ʧʝʨʝʚʦʜʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʫʧʦʪʨʝʙʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʟʥʘʢʦʚ:  

a) ʟʥʘʢ ʨʘʟʙʠʚʢʠ ʤʥʦʛʦʟʥʘʯʥʳʭ ʯʠʩʝʣ (ʙʦʣʴʰʝ ʯʝʪʳʨʝʭ ʟʥʘʯʘʱʠʭ ʮʠʬʨ, ʥʘʯʠʥʘʷ ʩ ʟʘʧʷ-

ʪʦʡ ʚʣʝʚʦ ʠ ʚʧʨʘʚʦ) ʥʘ ʪʨʝʭʟʥʘʯʥʳʝ ʛʨʫʧʧʳ: 

 ʧʨʦʙʝʣ (164 842) ï ʈʦʩʩʠ,̫ ʌʨʘʥʮʠʷ (ʚ ʶʨʠʜʠʯʝʩʢʠʭ ʪʝʢʩʪʘʭ ʥʘ ʬʨʘʥʮʫʟʩʢʦʤ 

ʷʟʳʢʝ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʯʢʘ); 

 ʪʦʯʢʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʨʦʢʠ (468.843) ï ɸʚʩʪʨʠʷ, ɻʝʨʤʘʥʠʷ; 

 ʟʘʧʷʪʘʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʨʦʢʠ (844,346,218) ï ʉʐɸ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʗʧʦ-

ʥʠʷ. 

ɺ ʈʦʩʩʠʠ ʤʥʦʛʦʟʥʘʯʥʳʝ ʯʠʩʣʘ (ʙʦʣʴʰʝ ʯʝʪʳʨʝʭ ʟʥʘʯʘʱʠʭ ʮʠʬʨ) ʨʘʟʙʠʚʘʶʪ ʧʨʦʙʝʣʦʤ 

ʥʘ ʢʣʘʩʩʳ ʧʦ ʪʨʠ ʟʥʘʢʘ ʚ ʢʘʞʜʦʤ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʯʠʩʝʣ, ʦʙʦʟʥʘʯʘʶʱʠʭ ʥʦʤʝʨʘ ʠ ʢʘ-

ʣʝʥʜʘʨʥʳʝ ʛʦʜʳ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 7.3-77 çʆʨʠʛʠʥʘʣʳ ʪʝʢʩʪʦʚʳʝ ʘʚʪʦʨʩʢʠʝ ʠ 

ʠʟʜʘʪʝʣʴʩʢʠʝè. ʏʝʪʳʨʝʭʟʥʘʯʥʳʝ ʮʠʬʨʳ ʨʘʟʙʠʚʘʶʪ ʥʘ ʢʣʘʩʩʳ ʪʦʣʴʢʦ ʚ ʛʨʘʬʘʭ ʮʠʬʨʦ-

ʚʦʡ ʪʘʙʣʠʮʳ, ʩʦʜʝʨʞʘʱʝʡ ʮʠʬʨʳ ʩ ʧʷʪʴʶ ʠ ʙʦʣʝʝ ʟʥʘʢʘʤʠ; 

ʙ)   ʟʥʘʢ ʫʤʥʦʞʝʥʠʷ:  

 ʪʦʯʢʘ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʪʨʦʢʠ ʠʣʠ ʟʥʘʢ  ï (44Ā36; 2313) ï ʈʦʩʩʠʷ, ɸʚʩʪʨʠʷ, 

ɻʝʨʤʘʥʠʷ; 

 ʪʦʯʢʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʨʦʢʠ (94.33) ï ʌʨʘʥʮʠʷ  

 ʟʥʘʢ  ʠʣʠ * (74  28, 74*28) ï ʉʐɸ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ; 

ʚ)   ʟʥʘʢ ʜʝʩʷʪʠʯʥʦʡ ʜʨʦʙʠ: 

 ʟʘʧʷʪʘʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʨʦʢʠ (0,02) - ʈʦʩʩʠʷ, ɻʝʨʤʘʥʠʷ, ʌʨʘʥʮʠʷ (ʚ ʩʦʧʨʦʚʦ-

ʜʠʪʝʣʴʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʬʨʘʥʮʫʟʩʢʦʤ ʷʟʳʢʝ ʠ ʥʘ ʯʝʨʪʝʞʘʭ 

ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʯʢʘ);  

 ʪʦʯʢʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʨʦʢʠ; ʥʦʣʴ ʮʝʣʳʭ ʯʘʩʪʦ ʦʧʫʩʢʘʶʪʩʷ (.05) ï ʉʐɸ, ɺʝ-

ʣʠʢʦʙʨʠʪʘʥʠʷ, ʗʧʦʥʠʷ, ɸʚʩʪʨʠʷ; 

ʛ)   ʟʥʘʢ ʜʝʣʝʥʠʷ: 

 ʜʚʦʝʪʦʯʠʝ (89:14) ï ʈʦʩʩʠʷ, ɸʚʩʪʨʠʷ, ɻʝʨʤʘʥʠʷ, ʌʨʘʥʮʠʷ;  

 ʜʚʦʝʪʦʯʠʝ ʠʣʠ ʟʥʘʢ õ (57õ13) ï ʉʐɸ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ; 

ʜ) ʟʥʘʢ ʧʨʦʧʦʨʮʠʠ: 

 ʟʥʘʢ = (24 : 6 = 4 : 1) ï ʈʦʩʩʠʷ; 

 ʟʥʘʢ : : (12 + 3 : : 24 + 6) ï ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ. 

ʇʨʠ ʧʝʨʝʚʦʜʝ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʩʣʝʜʫʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠʥʷʪʳʤʠ ʚ ʈʌ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ 

ʟʥʘʢʘʤʠ. 

 
5.4  Ƀɑɋɒɋɓɘɡ ɘɋɐɗɘɆ, ɘɖɋɇəɤɟɎɋ ɕɋɖɋɊɆɝɎ Ɉ ɕɋɖɋɈɔɊɋ ɕɔ ɔɗɔɇɡɒ  

ɕɖɆɈɎɑɆɒ 

5.4.1  ȮɒɋɓɆ ɗɔɇɗɘɈɋɓɓɡɋ 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʜʠʥʩʪʚʘ ʚʦ ʤʥʝʥʠʷʭ ʧʦ ʚʦʧʨʦʩʘʤ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʚ ʥʘʩʪʦʷʱʝʤ ʈʘʟʜʝ-

ʣʝ 5.4.1, ʚ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʤ ʠ ʧʝʨʝʚʦʜʯʝʩʢʦʤ ʩʦʦʙʱʝʩʪʚʝ ʥʝʪ. ʇʨʠʤʝʥʷʝʤʳʝ ʧʨʠʥʮʠʧʳ ʥʘʭʦ-

ʜʷʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʙɦ ʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʠʤʝʥʠʤʳ ʩʣʝʜʫʶʱʠʝ. 

1) ʀʤʝʥʘ ʩʦʙʩʪʚʝʥʥʳʝ (ʠʥʦʩʪʨʘʥʥʳʝ ʬʘʤʠʣʠʠ ʠ ʠʤʝʥʘ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʟʚʘʥʠʷ, ʥʘʠʤʝʥʦ-

ʚʘʥʠʷ ʬʠʨʤ, ʤʘʰʠʥ, ʧʨʠʙʦʨʦʚ, ʠʟʜʝʣʠʡ, ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʤʘʪʝʨʠʘʣʦʚ, ʥʘʟʚʘʥʠʷ ʛʦ-

ʨʦʜʩʢʠʭ ʫʣʠʮ, ʛʘʟʝʪ, ʞʫʨʥʘʣʦʚ, ʢʦʨʘʙʣʝʡ, ʥʝʙʝʩʥʳʭ ʪʝʣ, ʛʦʩʪʠʥʠʮ, ʧʣʦʱʘʜʝʡ ʠ ʧʨ.) ʚ ʧʝ-
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ʨʝʚʦʜʝ ʧʝʨʝʜʘʶʪʩʷ: 1) ʪʨʘʥʩʣʠʪʝʨʘʮʠʝʡ, 2) ʪʨʘʥʩʢʨʠʧʮʠʝʡ, 3) ʧʦ ʪʨʘʜʠʮʠʠ ʠ 4) ʧʝʨʝʚʦ-

ʜʦʤ.  

 ʇʦʜ ʪʨʘʥʩʣʠʪʝʨʘʮʠʝʡ ʧʦʥʠʤʘʶʪ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʩʣʦʚ ʠ ʙʫʢʚ ʦʜʥʦʛʦ ʷʟʳʢʘ ʙʫʢʚʘʤʠ 

ʜʨʫʛʦʛʦ ʷʟʳʢʘ, ʥʘʧʨʠʤʝʨ: Unter den Linden - ʫʣ. ʋʥʪʝʨ-ʜʝʥ-ʃʠʥʜʝʥ. 

 ʇʦʜ ʪʨʘʥʩʢʨʠʧʮʠʝʡ ʧʦʥʠʤʘʶʪ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʩʣʦʚ ʠ ʟʚʫʢʦʚ ʦʜʥʦʛʦ ʷʟʳʢʘ ʩʠʩʪʝʤʦʡ 

ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ (ʬʦʥʝʪʠʯʝʩʢʘʷ ʪʨʘʥʩʢʨʠʧʮʠʷ) ʠʣʠ ʩʨʝʜʩʪʚʘʤʠ ʦʙʳʯʥʦʡ 

ʦʨʬʦʛʨʘʬʠʠ ʜʨʫʛʦʛʦ ʷʟʳʢʘ (ʧʨʘʢʪʠʯʝʩʢʘʷ ʪʨʘʥʩʢʨʠʧʮʠʷ). ʇʨʠʤʝʨ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʨʘʥʩ-

ʢʨʠʧʮʠʠ: General Electric ʉʦ. ï ʬʠʨʤʘ çɼʞʝʥʝʨʘʣ ʵʣʝʢʪʨʠʢè. 

 ʇʨʠ ʧʝʨʝʜʘʯʝ ʠʥʦʩʪʨʘʥʥʳʭ ʩʦʙʩʪʚʝʥʥʳʭ ʠʤʝʥ ʠ ʥʘʟʚʘʥʠʡ ʧʦ ʪʨʘʜʠʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʧʦʩʦʙ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ ʩ ʫʯʝʪʦʤ ʠʭ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʝʛʦʩʷ ʪʨʘʜʠʮʠ-

ʦʥʥʦʛʦ ʥʘʧʠʩʘʥʠʷ, ʥʘʧʨʠʤʝʨ: Washington ï ɺʘʰʠʥʛʪʦʥ, ʘ ʥʝ ʋʦʰʠʥʛʪʦʥ, Roma ï ʈʠʤ, ʘ 

ʥʝ ʈʦʤʘ. 

 ʇʝʨʝʚʦʜ ʩʦʙʩʪʚʝʥʥʳʭ ʠʤʝʥ ʠ ʥʘʟʚʘʥʠʡ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʚʳʧʦʣʥʷʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʧʨʘʢʪʠʢʦʡ ʩ ʧʦʤʦʱʴʶ ʩʣʦʚ, ʧʝʨʝʜʘʶʱʠʭ ʩʤʳʩʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʥʦ-

ʩʪʨʘʥʥʦʛʦ ʥʘʟʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ: Bois de Boulogne ï ɹʫʣʦʥʩʢʠʡ ʣʝʩ, ʘ ʥʝ ɹʫʘ ʜʝ ɹʫʣʦʥʴ. 

2) ʀʤʝʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʚ ʧʝʨʝʚʦʜʝ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʯʘʱʝ ʚʩʝʛʦ ʧʝʨʝʜʘʶʪʩʷ ʩʨʝʜʩʪʚʘʤʠ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ. ʂʘʢ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʬʦʥʝʪʠʯʝʩʢʦʡ ʪʨʘʥʩʢʨʠʧ-

ʮʠʠ, ʧʦʣʴʟʫʶʱʝʡʩʷ ʫʩʣʦʚʥʦʡ ʩʠʩʪʝʤʦʡ ʟʥʘʢʦʚ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʪʨʘʥʩʢʨʠʧʮʠʷ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʩʣʦʚ ʦʜʥʦʛʦ ʷʟʳʢʘ ʧʦʣʴʟʫʝʪʩʷ ʩʨʝʜʩʪʚʘʤʠ ʦʨʬʦʛʨʘʬʠʠ ʜʨʫʛʦʛʦ ʷʟʳʢʘ.  

ɺʢʣʶʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʠʤʝʥ ʠ ʥʘʟʚʘʥʠʡ ʚ ʨʫʩʩʢʠʡ ʧʝʨʝʚʦʜ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʣʘʪʠʥʩʢʦʡ 

ʛʨʘʬʠʢʠ, ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʟʘʢʘʟʯʠʢʦʤ, ʚʦʟʤʦʞʥʦ ʚ ʩʢʦʙʢʘʭ ʧʦʩʣʝ ʥʘʧʠʩʘʥʠʷ ʩʦʙʩʪʚʝʥ-

ʥʦʛʦ ʠʤʝʥʠ ʨʫʩʩʢʠʤʠ ʙʫʢʚʘʤʠ ʚʦ ʠʟʙʝʞʘʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʥʘ-

ʧʠʩʘʥʠʷ ʨʫʩʩʢʠʤʠ ʙʫʢʚʘʤʠ ʠʣʠ ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʦʣʴʟʦʚʘʥʠʷ ʩʩʳʣʢʦʡ ʥʘ ʵʪʦ ʠʤʷ ʩʦʙʩʪʚʝʥ-

ʥʦʝ ʚ ʜʘʣʴʥʝʡʝhʤ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʧʨʦʷʚʣʷʪʴ ʧʨʠ ʧʝʨʝʜʘʯʝ ʤʝʪʦʜʦʤ ʪʨʘʥʩʢʨʠʧʮʠʠ ʠʥʦʩʪʨʘʥʥʳʭ 

ʠʤʝʥ ʩʦʙʩʪʚʝʥʥʳʭ, ʟʘʧʠʩʘʥʥʳʭ ʣʘʪʠʥʩʢʠʤʠ ʙʫʢʚʘʤʠ ʠ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʚʦʩʪʦʯʥʳʤ ʷʟʳʢʘʤ 

(ʥʘʧʨʠʤʝʨ, ʢ ʢʠʪʘʡʩʢʦʤʫ ʠ ʷʧʦʥʩʢʦʤʫ) ʠʣʠ ʥʝʢʦʪʦʨʳʤ ʝʚʨʦʧʝʡʩʢʠʤ ʷʟʳʢʘʤ (ʥʘʧʨʠʤʝʨ, ʢ 

ʚʝʥʛʝʨʩʢʦʤʫ ʠʣʠ ʚʘʣʣʠʡʩʢʦʤʫ), ʧʦʩʢʦʣʴʢʫ ʧʨʠʣʦʞʝʥʠʝ ʧʨʘʚʠʣ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ, ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʢ ʧʦʜʦʙʥʳʤ ʩʣʦʚʘʤ ʧʨʠʚʦʜʠʪ ʢ ʛʨʫʙʳʤ ʠʩʢʘʞʝʥʠʷʤ ʠʩʭʦʜʥʦʛʦ 

ʟʚʫʯʘʥʠʷ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ 5). 

ʇʨʠ ʦʙʨʘʪʥʦʤ ʧʝʨʝʚʦʜʝ ʨʫʩʩʢʠʭ ʠʤʝʥ, ʬʘʤʠʣʠʡ, ʦʪʯʝʩʪʚ ʩ ʠʩʭʦʜʥʦʛʦ ʷʟʳʢʘ ʩʣʝʜʫʝʪ ʧʨʠ-

ʜʝʨʞʠʚʘʪʴʩʷ ʦʙʱʝʧʨʠʥʷʪʳʭ ʥʦʨʤ ʠʭ ʥʘʧʠʩʘʥʠʷ ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. 

3) ʇʨʠ ʧʝʨʝʚʦʜʝ ʥʘ ʠʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʣʝʜʦʚʘʪʴ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʤ (ʠʣʠ 

ʧʨʝʦʙʣʘʜʘʶʱʠʤ, ʝʩʣʠ ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʳʡ ʩʪʘʥʜʘʨʪ) ʚ ʵʪʠʭ ʷʟʳʢʘʭ ʧʨʘʚʠʣʘʤ ʧʝʨʝʜʘʯʠ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʤʝʥ ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʥʘʟʚʘʥʠʡ (ʩʨʝʜʩʪʚʘʤʠ ʬʦʥʝʪʠʯʝʩʢʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ 

ʠʣʠ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ). 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʷʟʳʢʦʚ, ʧʦʣʴʟʫʶʱʠʭʩʷ ʢʠʨʠʣʣʦʚʩʢʠʤ ʘʣʬʘʚʠʪʦʤ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝ-

ʥʷʪʴ ɻʆʉʊ 7.79-2000 çʇʨʘʚʠʣʘ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʢʠʨʠʣʣʦʚʩʢʦʛʦ ʧʠʩʴʤʘ ʣʘʪʠʥʩʢʠʤ ʘʣʬʘ-

ʚʠʪʦʤè (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ 7).  

ʇʦ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ ʩʪʦʨʦʥ, ʤʦʛʫʪ ʙʳʪʴ ʚʳʙʨʘʥʳ ʩʠʩʪʝʤʳ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ɹʠʙʣʠʦʪʝʢʠ 

ʢʦʥʛʨʝʩʩʘ ʉʐɸ, ɹʠʙʣʠʦʪʝʢʠ ʇʨʠʥʩʪʦʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʀʉʆ 9-95 ʠʣʠ ʠʥʳʝ (ʩʤ. ʪʘʤ 

ʞʝ).  

ʇʝʨʝʚʦʜʯʠʢʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʦʜʥʫ ʠʟ ʵʪʠʭ ʩʠʩʪʝʤ, ʦʧʪʠʤʘʣʴʥʦ ʧʦʜ-

ʭʦʜʷʱʫʶ ʢ ʮʝʣʷʤ ʢʦʥʢʨʝʪʥʦʛʦ ʧʝʨʝʚʦʜʘ ʩ ʫʯʝʪʦʤ ʧʨʘʢʪʠʢʠ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠʣʠ 

ʪʝʭʥʠʢʠ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫʩʪʦʷʚʰʝʡʩʷ ʧʨʘʢʪʠʢʠ ʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʫʢʘʟʘʥʠʡ ʟʘʢʘʟʯʠʢʘ ʧʝ-
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ʨʝʚʦʜʯʠʢ ʚʧʨʘʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʜʝʣʘʪʴ ʤʦʪʠʚʠʨʦʚʘʥʥʳʡ ʚʳʙʦʨ ʚ ʧʦʣʴʟʫ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʠʩʪʝʤʳ ʪʨʘʥʩʢʨʠʧʮʠʠ/ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ (ʠʣʠ ʥʘʧʠʩʘʥʠʷ ʥʘ ʣʘʪʠʥʠʮʝ), ʧʦʩʣʝ ʯʝʛʦ ʦʙʷʟʘʥ 

ʧʨʠʤʝʥʷʪʴ ʝʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. 

4) ʇʨʠ ʪʨʘʥʩʢʨʠʙʠʨʦʚʘʥʠʠ ʬʘʤʠʣʠʡ ʠ ʠʤʝʥ ʠʟʚʝʩʪʥʳʭ ʫʯʝʥʳʭ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʝʷʪʝʣʝʡ 

ʠ ʜʨ. ʩʣʝʜʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʧʨʘʢʪʠʢʦʡ, ʧʦʩʢʦʣʴʢʫ ʪʨʘʜʠʮʠʦʥʥʦʝ 

ʥʘʧʠʩʘʥʠʝ ʠʭ ʬʘʤʠʣʠʠ ʠ ʠʤʝʥʠ ʤʦʞʝʪ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʬʦʥʝʪʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ, ʥʘ-

ʧʨʠʤʝʨ: Louis de Broglie - ʃʫʠ ʜʝ ɹʨʦʡʣʴ, Carl Friedrich von Weizsackar ï ʂʘʨʣ ʌʨʠʜʨʠʭ 

ʬʦʥ ɺʝʡʮʟʝʢʢʝʨ, ɺʘʥ ʂʣʠʙʝʨʥ, ʘ ʥʝ ɺʵʥ ʂʣʘʡʙʝʨʥ, ʈʫʟʚʝʣʴʪ, ʘ ʥʝ ʈʦʟʝʚʝʣʴʪ. ʀʥʦʩʪʨʘʥ-

ʥʳʝ ʠʤʝʥʘ ʥʝʣʴʟʷ ʨʫʩʠʬʠʮʠʨʦʚʘʪʴ, ʠʭ ʩʣʝʜʫʝʪ ʪʨʘʥʩʢʨʠʙʠʨʦʚʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘ-

ʚʠʣʘʤʠ ʧʨʦʠʟʥʦʰʝʥʠʷ ʜʘʥʥʦʛʦ ʠʤʝʥʠ, ʥʘʧʨʠʤʝʨ: Johann ï ʀʦʛʘʥʥ, ʘ ʥʝ ʀʚʘʥ, Paul ï ʇʘ-

ʫʣʴ (ʥʝʤ.), ʇʦʣʴ (ʬʨ.), ʇʦʣ (ʘʥʛʣ.), ʘ ʥʝ ʇʘʚʝʣ, Georg ï ɻʝʦʨʛ (ʥʝʤ.) ï George ï ɼʞʦʨʜʞ 

(ʘʥʛʣ.), ɾʦʨʞ (ʬʨ.), ʘ ʥʝ ɻʝʦʨʛʠʡ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʠʤʝʥʘ, ʢʦʪʦʨʳʝ ʧʦ ʪʨʘʜʠʮʠʠ 

ʨʫʩʠʬʠʮʠʨʦʚʘʥʳ, ʥʘʧʨʠʤʝʨ: Nikolaus Kopernikus ï ʅʠʢʦʣʘʡ ʂʦʧʝʨʥʠʢ. 

5) ɸʨʪʠʢʣʠ, ʧʨʝʜʣʦʛʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʦʜʥʦʙʫʢʚʝʥʥʳʝ), ʯʘʩʪʠʮʳ ʚ ʠʥʦʩʪʨʘʥʥʳʭ ʬʘʤʠʣʠʷʭ ʠ 

ʠʤʝʥʘʭ da, das, de, del, der, don, do¶a, du, la, le, van, von ʠ ʜʨ. ʪʨʘʥʩʢʨʠʙʠʨʫʶʪ ʠ ʧʠʰʫʪ ʩʦ 

ʩʪʨʦʯʥʦʡ ʙʫʢʚʳ ʠ ʨʘʟʜʝʣʴʥʦ ʩ ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʥʠʤ ʯʘʩʪʴ  ʁʠʤʝʥʠ, ʥʘʧʨʠʤʝʨ: Leonardo da 

Vinchi ï ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ, von der Stolz ï ʬʦʥ ʜʝʨ ʐʪʦʣʴʮ. ɸʨʪʠʢʣʠ, ʧʨʝʜʣʦʛʠ ʠ ʯʘʩ-

ʪʠʮʳ ʧʠʰʫʪ ʩ ʧʨʦʧʠʩʥʦʡ ʙʫʢʚʳ, ʝʩʣʠ ʦʥʠ ʩ ʬʘʤʠʣʠʝʡ ʦʙʨʘʟʫʶʪ ʦʜʥʦ ʩʣʦʚʦ, ʝʩʣʠ ʦʥʠ ʧʦ 

ʪʨʘʜʠʮʠʠ ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʬʘʤʠʣʠʝʡ ʯʝʨʝʟ ʜʝʬʠʩ ʠʣʠ ʘʧʦʩʪʨʦʬ ʠʣʠ ʝʩʣʠ ʚ ʠʥʦʩʪʨʘʥʥʦʤ 

ʥʘʧʠʩʘʥʠʠ ʦʥʠ ʠʤʝʶʪ ʧʨʦʧʠʩʥʫʶ ʙʫʢʚʫ, ʥʘʧʨʠʤʝʨ: O'Neill ï ʆ'ʅʠʣʣ, Van de Graaf ï 

ɺʘʥ-ʜʝ-ɻʨʘʘʬ, Laplace ï ʃʘʧʣʘʩ. 

6) ʏʘʩʪʠʮʳ ʄʘʩ-, Mʩ-, Saint ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʩʦʝʜʠʥʷʶʪ ʢ ʠʤʝʥʠ ʯʝʨʝʟ ʜʝʬʠʩ (ʉʝʥʪ-, ʉʘʥʪʘ-, 

ʄʘʢ-, ʉʝʥ-) ʠ ʧʠʰʫʪ ʚ ʧʝʨʝʚʦʜʝ ʩ ʧʨʦʧʠʩʥʦʡ ʙʫʢʚʳ, ʥʘʧʨʠʤʝʨ: McClain ï ʄʘʢ-ʂʣʝʡʥ, 

Saint Lawrence ï ʉʝʥʪ-ʃʦʫʨʝʥʩ, Saint-Simon ï ʉʝʥ-ʉʠʤʦʥ, San Marino ï ʉʘʥ-ʄʘʨʠʥʦ, 

Santa Cruz ï ʉʘʥʪʘ-ʂʨʫʩ. ʆʜʥʘʢʦ ʠʤʝʶʪʩʷ ʠ ʫʩʪʦʷʚʰʠʝʩʷ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʵʪʦʛʦ ʦʙʱʝʛʦ 

ʧʨʘʚʠʣʘ (ʥʘʧʨʠʤʝʨ, ʄʘʢʢʘʨʪʠ, ʄʘʢʜʦʥʘʣʜʩ, ʄʘʢʢʝʥʟʠ). 

7) ɽʩʣʠ ʚ ʩʝʨʝʜʠʥʝ ʠʤʝʥʠ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʝʜʣʦʛ, ʩʦʶʟ ʠʣʠ ʯʘʩʪʠʮʘ, ʪʦ ʦʥʠ ʧʠʰʫʪʩʷ ʯʝʨʝʟ 

ʜʝʬʠʩ ʠ ʩʦ ʩʪʨʦʯʥʦʡ ʙʫʢʚʳ, ʥʘʧʨʠʤʝʨ: Fernandez ʫ G»z©les ï ʌʝʨʥʘʥʜʝʩ-ʠ-ɻʦʥcʘʣʝʩ. 

8) ʂʠʪʘʡʩʢʠʝ ʬʘʤʠʣʠʠ ʠ ʠʤʝʥʘ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: ʧʝʨʚʘʷ ʯʘʩʪʴ - ʬʘʤʠʣʠʷ, ʚʪʦʨʘʷ - 

ʠʤʷ. ʆʙʝ ʯʘʩʪʠ ʧʠʰʫʪ ʩ ʧʨʦʧʠʩʥʦʡ ʙʫʢʚʳ ʠ ʨʘʟʜʝʣʴʥʦ, ʥʘʧʨʠʤʝʨ: ʃʠ ɺʦ; ʎʠ ɹʘʡʰʠ. 

ʗʧʦʥʩʢʠʝ, ʢʦʨʝʡʩʢʠʝ, ʚʴʝʪʥʘʤʩʢʠʝ, ʠʥʜʦʥʝʟʠʡʩʢʠʝ, ʙʠʨʤʘʥʩʢʠʝ ʬʘʤʠʣʠʠ ʠ ʠʤʝʥʘ ʧʠʰʫʪ 

ʨʘʟʜʝʣʴʥʦ ʠ ʩ ʧʨʦʧʠʩʥʦʡ ʙʫʢʚʳ ʚ ʢʘʞʜʦʡ ʯʘʩʪʠ, ʥʘʧʨʠʤʝʨ: ʍʦ ʐʠ ʄʠʥ, ʋ ʊʘʥ. 

9) ʅʘʠʤʝʥʦʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʬʠʨʤ, ʢʦʤʧʘʥʠʡ, ʘʢʮʠʦʥʝʨʥʳʭ ʦʙʱʝʩʪʚ, ʢʦʨʧʦʨʘʮʠʡ, ʢʦʥ-

ʮʝʨʥʦʚ, ʤʦʥʦʧʦʣʠʡ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ ʠ ʪ.ʧ. ʪʨʘʥʩʢʨʠʙʠʨʫʶʪ ʠ ʟʘʢʣʯʁʘʶʪ ʚ 

ʢʘʚʳʯʢʠ; ʧʝʨʝʜ ʥʘʟʚʘʥʠʝʤ ʩʪʘʚʷʪ ʦʙʦʙʱʘʶʱʝʝ ʩʣʦʚʦ çʬʠʨʤʘè, çʢʦʤʧʘʥʠʷè, çʘʢʮʠʦʥʝʨ-

ʥʦʝ ʦʙʱʝʩʪʚʦè, çʢʦʥʮʝʨʥè, çʢʦʨʧʦʨʘʮʠʷè ʠ ʪ.ʧ. ï ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. ʉ ʧʨʦʧʠʩʥʦʡ ʙʫʢʚʳ ʚ ʵʪʠʭ ʥʘʟʚʘʥʠʷʭ ʧʠʰʫʪ 

ʪʦʣʴʢʦ ʧʝʨʚʦʝ ʩʣʦʚʦ ʠ ʠʤʝʥʘ ʩʦʙʩʪʚʝʥʥʳʝ. ʇʨʠʤʝʨʳ: Montedison ï ʢʦʥʮʝʨʥ çʄʦʥʪʵʜʠ-

ʩʦʥè, La Soci®t® Anticorrosion ï ʬʠʨʤʘ çʉʦʩʴʝʪʝ ʘʥʪʠʢʦʨʦʟʴʦʥè.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʦʚʨʝʤʝʥʥʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʦʪʢʘʟʫ ʦʪ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʪʨʘʥʩʢʨʠʧʮʠʠ ʥʘʠʤʝʥʦʚʘʥʠʡ ʬʠʨʤ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʜʘʞʝ 

ʶʨʠʜʠʯʝʩʢʠʭ ʪʝʢʩʪʘʭ ʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʤʝʩʪʦ ʵʪʦʛʦ ʠʭ ʥʘʧʠʩʘʥʠʷ ʥʘ ʣʘʪʠʥʠʮʝ (ʪ.ʝ. 

çʩʘʤʦʣʝʪ ʢʦʤʧʘʥʠʠ TWAè ʚʤʝʩʪʦ çʩʘʤʦʣʝʪ ʢʦʤʧʘʥʠʠ çʊʠ-ɼʘʙʣôʶ-ʕʡè) 

10) ʉʦʶʟʳ ʠ ʧʨʝʜʣʦʛʠ ʚ ʥʘʟʚʘʥʠʷʭ (the, and, of, und, et ʠ ʜʨ.) ʪʨʘʥʩʢʨʠʙʠʨʫʶʪ (ʟʝ, ʵʥʜ, ʦʬ, 

ʫʥʜ, ʵ) ʠ ʧʠʰʫʪ ʩʦ ʩʪʨʦʯʥʦʡ ʙʫʢʚʳ. 

11) ɺʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʥʘʠʤʝʥʦʚʘʥʠʷʭ ʬʠʨʤ ʩʦʢʨʘʱʝʥʠʷ Corp., ʉʦ., Ltd., Inc., GmbH, GmuH, 

ʂ.ʂ. ʠ ʜʨ., ʝʩʣʠ ʦʥʠ ʥʝ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʥʘʠʤʝʥʦʚʘʥʠʷ, ʚ ʧʝʨʝʚʦʜʝ ʤʦʞʥʦ 
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ʦʧʫʩʢʘʪ,ɹ ʥʘʧʨʠʤʝʨ: Union Carbide Co. ï ʬʠʨʤʘ çʖʥʠʦʥ ʂʘʨʙʘʡʜè, Fawsett Preston and 

Co. ï ʬʠʨʤʘ çʌʦʩʝʪʪ ʇʨʝʩʪʦʥ ʵʥʜ ʢʦʤʧʘʥʠè, Henschel-Werke GmbH ï ʬʠʨʤʘ çʍʝʥʰʝʣʴ-

ʚʝʨʢʝè. ʆʜʥʘʢʦ, ʚ ʧʝʨʝʚʦʜʘʭ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʬʠʮʠʘʣʴʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʥʦʪʘʨʠʘʣʴʥʦʛʦ ʟʘʚʝʨʝʥʠʷ, ʩʣʦʚʘ, ʦʙʦʟʥʘʯʘʶʱʠʝ ʬʦʨʤʫ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʦʧʫʩʢʘʪʴ ʥʝʣʴʟʷ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʥʘʟʚʘʥʠʝ ʢʦʤʧʘʥʠʡ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʚʦ-

ʜʠʪʴ ʪʘʢ, ʢʘʢ ʠʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ ʈʦʩʩʠʠ (ʢʘʢ ʟʘʧʠʩʘʥʦ, ʥʘʧʨʠʤʝʨ, ʚ ʫʩʪʘʚʥʳʭ ʜʦʢʫ-

ʤʝʥʪʘʭ). 

12) ʌʠʨʤʝʥʥʳʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʤʘʰʠʥ, ʧʨʠʙʦʨʦʚ, ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʠʟʜʝʣʠʡ, 

ʤʘʪʝʨʠʘʣʦʚ, ʚʳʨʘʞʝʥʥʳʝ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʩʣʦʚʘʤʠ, ʪʨʘʥʩʢʨʠʙʠʨʫʶʪ ʠ ʟʘʢʣʶʯʘ-

ʶʪ ʚ ʢʘʚʳʯʢʠ, ʧʨʠʯʝʤ ʧʝʨʚʦʝ ʩʣʦʚʦ ʧʠʰʫʪ ʩ ʧʨʦʧʠʩʥʦʡ ʙʫʢʚʳ. ʌʠʨʤʝʥʥʳʝ ʥʘʠʤʝʥʦʚʘ-

ʥʠʷ, ʩʪʘʚʰʠʝ ʰʠʨʦʢʦ ʫʧʦʪʨʝʙʠʪʝʣʴʥʳʤʠ, ʧʠʰʫʪ ʙʝʟ ʢʘʚʳʯʝʢ ʠ ʩʦ ʩʪʨʦʯʥʦʡ ʙʫʢʚʳ. ʇʨʠ 

ʵʪʦʤ, ʝʩʣʠ ʟʘ ʩʣʦʚʦʤ ʩʣʝʜʫʝʪ ʮʠʬʨʘ ʠʣʠ ʙʫʢʚʘ, ʪʦ ʤʝʞʜʫ ʩʣʦʚʦʤ ʠ ʮʠʬʨʦʡ (ʙʫʢʚʦʡ) ʩʪʘ-

ʚʷʪ ʜʝʬʠʩ, ʥʘʧʨʠʤʝʨ: Goodright-2007 ï çɻʫʜʨʘʡʪ-2007è, Hastelloy X ï ʩʧʣʘʚ ʭʘʩʪʝʣʣʦʡ-ʍ. 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ (ʚ ʩʧʝʮʠʬʠʢʘʮʠʷʭ ʠ ʪ.ʜ.), ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʭʨʘʥʷʪʴ ʚ ʪʝʢʩʪʝ ʦʨʠʛʠʥʘʣʴ-

ʥʳʝ ʥʘʟʚʘʥʠʷ ʠ ʥʘʠʤʝʥʦʚʘʥʠʷ ʚʦ ʠʟʙʝʞʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʝʨʝʚʦʜʘ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʘ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

13) ʅʘʟʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʚʦʜʷʪ ʥʘ ʨʫʩʩʢʠʡ 

ʷʟʳʢ. ʇʨʠ ʧʝʨʝʚʦʜʝ ʥʘʟʚʘʥʠʡ ʫʯʨʝʞʜʝʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʦʙʳʯʥʦ ʧʦʣʴʟʫʶʪʩʷ ʵʢʚʠʚʘ-

ʣʝʥʪʥʳʤʠ ʥʘʠʤʝʥʦʚʘʥʠʷʤʠ ʫʯʨʝʞʜʝʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ.  

14) ɺ ʥʘʟʚʘʥʠʷʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʧʨʦʧʠʩʥʦʡ ʙʫʢʚʳ ʧʠʰʫʪ ʪʦʣʴʢʦ ʧʝʨʚʦʝ ʩʣʦʚʦ 

ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʠʤʝʥʘ, ʥʘʧʨʠʤʝʨ, American Electrochemical Society ï ɸʤʝʨʠʢʘʥʩʢʦʝ ʵʣʝʢ-

ʪʨʦʭʠʤʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ, ʥʦ ʚ ʥʘʟʚʘʥʠʷʭ ʚʘʞʥʝʡʰʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩ 

ʧʨʦʧʠʩʥʦʡ ʙʫʢʚʳ ʧʠʰʫʪ ʚʩʝ ʩʣʦʚʘ, ʢʨʦʤʝ ʩʣʫʞʝʙʥʳʭ ï United Nations Organization ï ʆʨ-

ʛʘʥʠʟʘʮʠʷ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ.  

15) ʅʘʟʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʞʫʨʥʘʣʦʚ ʚ ʪʝʢʩʪʝ ʧʝʨʝʚʦʜʘ, ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʭ ʩʩʳʣʢʘʭ ʠ ʚ 

ʩʧʠʩʢʝ ʣʠʪʝʨʘʪʫʨʳ ʦʩʪʘʚʣʷʶʪ ʚ ʦʨʠʛʠʥʘʣʴʥʦʤ ʥʘʧʠʩʘʥʠʠ ʙʝʟ ʢʘʚʳʯʝʢ. ʇʨʠ ʵʪʦʤ ʩʦʙʣʶ-

ʜʘʶʪʩʷ ʧʨʘʚʠʣʘ ʫʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʧʠʩʥʳʭ ʠ ʩʪʨʦʯʥʳʭ ʙʫʢʚ, ʧʨʠʩʫʱʠʝ ʠʩʭʦʜʥʦʤʫ ʷʟʳʢʫ. 

16) ʀʥʦʩʪʨʘʥʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʟʚʘʥʠʷ ʥʝ ʧʝʨʝʚʦʜʷʪ, ʘ ʟʘʤʝʥʷʶʪ ʨʫʩʩʢʠʤʠ ʵʢʚʠʚʘʣʝʥ-

ʪʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʘʪʣʘʩʦʤ, ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʧʨʘʚʦʯʥʠʢʘʤʠ ʠ ʩʣʦʚʘ-

ʨʤ̫ʠ. ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʟʚʘʥʠʷ, ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʚ ʘʪʣʘʩʘʭ, ʥʘ ʢʘʨʪʘʭ ʠʣʠ ʚ ʩʧʨʘʚʦʯʥʠ-

ʢʘʭ, ʩʣʝʜʫʝʪ ʪʨʘʥʩʢʨʠʙʠʨʦʚʘʪʴ ʨʫʩʩʢʠʤʠ ʙʫʢʚʘʤʠ ʠ ʧʨʠ ʠʭ ʧʝʨʚʦʤ ʫʧʦʤʠʥʘʥʠʠ ʧʨʠʚʦ-

ʜʠʪʴ ʚ ʩʢʦʙʢʘʭ ʥʘ ʷʟʳʢʝ ʦʨʠʛʠʥʘʣʘ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʪʨʘʥʩʢʨʠʙʠʨʦ-

ʚʘʥʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ. ɺ ʧʝʨʝʚʦʜʘʭ ʩ ʷʧʦʥʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʷʟʳʢʦʚ ʩ ʥʝʣʘʪʠʥʩʢʦʡ ʛʨʘʬʠʢʦʡ 

ʩʣʝʜʫʝʪ ʫʧʦʪʨʝʙʣʷʪʴ ʪʦʣʴʢʦ ʨʫʩʩʢʫʶ ʪʨʘʥʩʢʨʠʧʮʠʶ. 

17) ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʟʚʘʥʠʷ ʛʦʨʦʜʦʚ ʉʐɸ ʩʣʝʜʫʝʪ ʧʨʠʚʦʜʠʪʴ ʩ ʫʢʘʟʘʥʠʝʤ ʰʪʘʪʘ, ʥʘʧʨʠ-

ʤʝʨ: St. Paul, MN ï ʛ. ʉʝʥʪ-ʇʦʣ, ʰʪ. ʄʠʥʥʝʩʦʪʘ. 

18) ʅʘʟʚʘʥʠʷ ʪʦʨʛʦʚʳʭ ʤʘʨʦʢ ʧʨʠ ʧʝʨʝʚʦʜʝ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʝʨʝʚʦʜʷʪʩʷ, ʘ 

ʪʨʘʥʩʣʠʪʝʨʠʨʫʶʪʩʷ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʷʟʳʢʦʚʳʤ ʫʟʫʩʦʤ ʧʨʠ ʨʝʰʝʥʠʠ 

ʢʦʥʢʨʝʪʥʳʭ ʧʝʨʝʚʦʜʯʝʩʢʠʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʜʘʯʝʡ ʥʘʟʚʘʥʠʡ ʪʦʨʛʦʚʳʭ ʤʘʨʦʢ. 

19) ɸʜʨʝʩʘ ʧʨʠ ʧʝʨʝʚʦʜʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʝʩʣʠ ʠʥʦʝ ʷʚʥʦ ʥʝ ʦʛʦʚʦʨʝʥʦ, ʧʝʨʝʜʘʚʘʪʴ ʩ ʧʦʤʦ-

ʱʴʶ ʧʨʠʝʤʘ ʯʘʩʪʠʯʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʝʨʝʚʦʜʷʪʩʷ ʥʘʟʚʘʥʠʷ ʩʪʨʘʥ, ʨʝʛʠʦʥʦʚ ʠ 

ʛʦʨʦʜʦʚ, ʧʨʠʯʝʤ ʠʥʦʩʪʨʘʥʥʳʡ ʚʘʨʠʘʥʪ ʘʜʨʝʩʘ ʧʨʠʚʦʜʠʪʩʷ ʧʦʣʥʦʩʪʴʶ ʥʘ ʷʟʳʢʝ ʦʨʠʛʠʥʘ-

ʣʘ, ʥʘʧʨʠʤʝʨ: çʂʦʤʧʘʥʠʷ é ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʦ-ʚʝ ʂʠʧʨ ʚ ʛ. ʅʠʢʦʩʠʷ ʧʦ ʘʜʨʝʩʫ: 30 

Karpenisi Street, P.O. Box 20533, Nicosia, Cyprus.è 

5.4.2  ȳɆɍɈɆɓɎɥ ɕɖɔɚɋɗɗɎɏ, ɊɔɑɌɓɔɗɘɋɏ, əɝɋɓɡɛ ɍɈɆɓɎɏ, ɘɎɘəɑɔɈ Ɏ ɘ.Ɋ. 

ʅʘʟʚʘʥʠʷ ʧʨʦʬʝʩʩʠʡ, ʜʦʣʞʥʦʩʪʝʡ, ʫʯʝʥʳʭ ʟʚʘʥʠʡ, ʪʠʪʫʣʦʚ ʧʝʨʝʚʦʜʷʪ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚ ʷʟr-

ʢʝ ʧʝʨʝʚʦʜʘ ʝʩʪʴ ʦʜʥʦʟʥʘʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʦʥʷʪʠʝ ʠʣʠ ʥʘʧʠʩʘʥʠʝ, ʥʘʧʨʠʤʝʨ: Lord 

Hamilton ï ʣʦʨʜ ɻʘʤʠʣʴʪʦʥ, Dr.Johnson ï ʜ-ʨ ɼʞʦʥʩʦʥ, Mr.Townsend ï ʛ-ʥ ʊʘʫʥʩʝʥʜ.  
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ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʠ ʧʝʨʚʦʤ ʫʧʦʤʠʥʘʥʠʠ ʥʘʟʚʘʥʠʷ ʚ ʪʝʢʩʪʝ ʜʦʧʫʩʪʠʤʦ ʜʘʪʴ ʨʘʟʲʷʩʥʠʪʝʣʴʥʳʡ ʧʝ-

ʨʝʚʦʜ ʜʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʠ (ʠʣʠ) ʧʨʠʚʝʩʪʠ ʦʨʠʛʠʥʘʣʴʥʦʝ ʥʘʧʠʩʘʥʠʝ ʥʘʟʚʘʥʠʷ ʥʘ ʠʩʭʦʜʥʦʤ 

ʷʟʳʢʝ ʚ ʩʢʦʙʢʘʭ ʠʣʠ ʚ ʧʨʠʤʝʯʘʥʠʠ.  

5.4.3  ȦɇɇɖɋɈɎɆɘəɖɡ Ɏ ɗɔɐɖɆɟɋɓɎɥ 

1) ʇʨʠ ʧʝʨʝʚʦʜʝ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʠʩʭʦʜʥʦʤ ʪʝʢʩʪʝ ʘʙʙʨʝʚʠʘʪʫʨʳ ʨʘʩʰʠʬ-

ʨʦʚʳʚʘʶʪʩʷ ʠ ʧʝʨʝʚʦʜʷʪʩʷ ʧʦʣʥʦʩʪʴʶ, ʧʨʠ ʵʪʦʤ ʧʨʠ ʧʝʨʚʦʤ ʫʧʦʤʠʥʘʥʠʠ ʤʦʞʝʪ ʧʨʠʚʦ-

ʜʠʪʴʩʷ (1) ʨʘʩʰʠʬʨʦʚʢʘ ʘʙʙʨʝʚʠʘʪʫʨʳ ʥʘ ʷʟʳʢʝ ʦʨʠʛʠʥʘʣʘ, ʟʘʪʝʤ (2) ʧʦʣʥʳʡ ʧʝʨʝʚʦʜ ʪʘ-

ʢʦʡ ʨʘʩʰʠʬʨʦʚʢʠ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ, ʟʘʪʝʤ (3) ʣʠʙʦ ʫʩʪʦʷʚʰʘʷʩʷ ʚ ʷʟʳʢʝ ʧʝʨʝʚʦʜʘ ʘʙʙʨʝ-

ʚʠʘʪʫʨʘ, ʝʩʣʠ ʪʘʢʦʚʘʷ ʠʤʝʝʪʩʷ, ʣʠʙʦ ʩʦʩʪʘʚʣʝʥʥʘʷ ʩʘʤʠʤ ʧʝʨʝʚʦʜʯʠʢʦʤ ʠʟ ʧʝʨʚʳʭ ʙʫʢʚ 

ʨʘʩʰʠʬʨʦʚʘʥʥʦʡ ʠ ʧʝʨʝʚʝʜʝʥʥʦʡ ʦʨʠʛʠʥʘʣʴʥʦʡ ʘʙʙʨʝʚʠʘʪʫʨʳ, ʝʩʣʠ ʫʩʪʦʷʚʰʝʛʦʩʷ ʵʢʚʠ-

ʚʘʣʝʥʪʘ ʥʝʪ. ɽʩʣʠ ʘʙʙʨʝʚʠʘʪʫʨʘ ʥʝ ʧʦʜʜʘʝʪʩʷ ʨʘʩʰʠʬʨʦʚʢʝ, ʪʦ ʝʝ ʦʩʪʘʚʣʷʶʪ ʥʘ ʷʟʳʢʝ 

ʦʨʠʛʠʥʘʣʘ ʠ ʚ ʧʨʠʤʝʯʘʥʠʠ ʦʙʷʟʘʪʝʣʴʥʦ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʘʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʰʠʬʨʦ-

ʚʘʪʴ ʥʝ ʫʜʘʣʦʩʴ. 

2) ʇʨʠ ʧʝʨʝʚʦʜʝ ʥʘ ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ ʚʤʝʩʪʦ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʘʙʙʨʝʚʠʘʪʫʨʳ ʧʠʰʝʪʩʷ ʘʙ-

ʙʨʝʚʠʘʪʫʨʘ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ, ʩʦʟʜʘʥʥʘʷ ʧʦ ʧʝʨʚʳʤ ʙʫʢʚʘʤ ʧʦʣʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʢʦʪʦ-

ʨʳʡ ʧʨʠ ʧʝʨʚʦʤ ʫʧʦʤʠʥʘʥʠʠ ʚ ʪʝʢʩʪʝ ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʩʢʦʙʢʘʭ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʫʶʪ-

ʩʷ ʢʘʢ ʘʙʙʨʝʚʠʘʪʫʨʘ, ʪʘʢ ʠ ʧʦʣʥʦʝ ʧʝʨʝʚʝʜʝʥʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ.  

3) ʉʦʢʨʘʱʝʥʥʳʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʤʘʨʦʢ ʤʘʰʠʥ, ʘʧʧʘʨʘʪʦʚ, ʧʨʠʙʦʨʦʚ ʠ ʧʨ. ʦʙʳʯʥʦ ʥʝ ʨʘʩ-

ʰʠʬʨʦʚʳʚʘʶʪ ʠ ʚ ʧʝʨʝʚʦʜʝ ʦʩʪʘʚʣʷʶʪ ʚ ʦʨʠʛʠʥʘʣʴʥʦʤ ʥʘʧʠʩʘʥʠʠ, ʥʘʧʨʠʤʝʨ: BORAX ï 

ʨʝʘʢʪʦʨ BORAX. 

4) ɺ ʙʫʢʚʝʥʥʳʭ ʘʙʙʨʝʚʠʘʪʫʨʘʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʶ ʩʦʯʝʪʘʥʠʝ ʙʫʢʚ ʠ ʮʠʬʨ, ʧʦʩʣʝʜʥʠʝ 

ʧʠʰʫʪʩʷ ʩʣʠʪʥʦ ʩ ʘʙʙʨʝʚʠʘʪʫʨʦʡ, ʝʩʣʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʝʨʝʜ ʥʝʡ, ʠ ʯʝʨʝʟ ʜʝʬʠʩ, ʝʩʣʠ 

ʩʪʦʷʪ ʟʘ ʘʙʙʨʝʚʠʘʪʫʨʦʡ, ʧʨʠ ʵʪʦʤ ʢʘʚʳʯʢʠ ʥʝ ʫʧʦʪʨʝʙʣʷʶʪʩʷ, ʥʘʧʨʠʤʝʨ: 315NCR - ʘʧʧʘ-

ʨʘʪ 315NCR, SQ 71 ï ʧʨʠʙʦʨ SQ-71. 

5) ɺ ʙʫʢʚʝʥʥʳʭ ʘʙʙʨʝʚʠʘʪʫʨʘʭ, ʩʦʯʝʪʘʶʱʠʭʩʷ ʩ ʮʠʬʨʘʤʠ ʠ ʮʝʣʳʤʠ ʩʣʦʚʘʤʠ, ʧʦʩʣʝʜʥʠʝ 

ʪʨʘʥʩʢʨʠʙʠʨʫʶʪʩʷ ʨʫʩʩʢʠʤʠ ʙʫʢʚʘʤʠ, ʘ ʘʙʙʨʝʚʠʘʪʫʨʳ ʦʩʪʘʶʪʩʷ ʚ ʦʨʠʛʠʥʘʣʴʥʦʤ ʥʘʧʠʩʘ-

ʥʠʠ. ʊʘʢʠʝ ʩʦʯʝʪʘʥʠʷ ʚ ʧʝʨʝʚʦʜʝ ʟʘʢʣʶʯʘʶʪ ʚ ʢʘʚʳʯʢʠ, ʘ ʧʝʨʚʦʝ ʩʣʦʚʦ ʠ ʩʦʙʩʪʚʝʥʥʳʝ 

ʠʤʝʥʘ ʧʠʰʫʪ ʩ ʧʨʦʧʠʩʥʦʡ ʙʫʢʚʳ, ʥʘʧʨʠʤʝʨ: Phillips DS 714 ï ʘʧʧʘʨʘʪ çPhillips DS 714è. 

6) ɹʫʢʚʝʥʥʳʝ ʘʙʙʨʝʚʠʘʪʫʨʳ ʥʘʟʚʘʥʠʡ ʫʯʨʝʞʜʝʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʧʠʰʫʪʩʷ ʙʝʟ ʢʘʚʯrʝʢ ʠ ʩ 

ʧʨʦʧʠʩʥʦʡ ʙʫʢʚʳ. ɺ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʰʠʬʨʦʚʘʪʴ ʩʦʢʨʘʱʝʥʠʝ ʝʛʦ ʩʦʭʨʘʥʷʁ ʪ ʥʘ 

ʷʟʳʢʝ ʦʨʠʛʠʥʘʣʘ ʠʣʠ ʧʨʠʚʦʜʷʪ ʚ ʨʫʩʩʢʦʤ ʥʘʧʠʩʘʥʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ 

ʪʨʘʜʠʮʠʝʡ, ʥʘʧʨʠʤʝʨ: ENEL ï ʬʠʨʤʘ ENEL ʠʣʠ ʬʠʨʤʘ ʕʅʕʃ, ɺɺʉ ï ʢʦʤʧʘʥʠʷ çɹʠ-ʙʠ-

ʩʠè, FIAT ï ʬʠʨʤʘ ʌʀɸʊ ʠʣʠ ʬʠʨʤʘ çʌʠʘʪè. 

7) ʇʨʠ ʧʝʨʝʚʦʜʝ ʘʙʙʨʝʚʠʘʪʫʨ ʩ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʠʥʦʩʪʨʘʥʥʳʡ ʥʘʜʣʝʞʠʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴ-

ʩʷ ʥʦʨʤʘʤʠ ʠ ʫʟʫʩʦʤ ʷʟʳʢʘ ʧʝʨʝʚʦʜʘ, ʠʟʙʝʛʘʷ ʥʝʙʣʘʛʦʟʚʫʯʥʳʭ ʠ ʥʝʧʦʥʷʪʥʳʭ ʢʦʤʙʠʥʘ-

ʮʠʡ ʙʫʢʚ ʥʘ ʵʪʦʤ ʷʟʳʢʝ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʰʠʬʨʦʚʳʚʘʪʴ ʪʘʢʫʶ ʘʙʙʨʝ-

ʚʠʘʪʫʨʫ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʝʝ ʧʦʣʫʯʘʪʝʣʷʤʠ ʧʝʨʝʚʦʜʘ. 

5.4.4  ȹɐɆɍɆɓɎɋ ɊɆɘ Ɏ ɈɖɋɒɋɓɎ Ɋɓɥ 

ɺ ʧʝʨʝʚʦʜʥʦʤ ʪʝʢʩʪʝ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʥʷʪʳʡ ʚ ʢʫʣʴʪʫʨʝ ʷʟʳʢʘ ʧʝʨʝʚʦʜʘ ʬʦʨʤʘʪ ʫʢʘʟʘ-

ʥʠʷ ʜʘʪ ʠ ʚʨʝʤʝʥʠ ʜʥʷ (ʝʩʣʠ ʠʟ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʠʤʝʥʝʥʠʶ ʧʝʨʝʚʦʜʘ ʥʝ ʚʪrʝʢʘʝʪ 

ʠʥʦʝ). ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʚʥʘʯʘʣʝ ʧʠʰʝʪʩʷ ʜʝʥʴ, ʤʝʩʷʮ, ʘ ʟʘʪʝʤ ʛʦʜ (16.7.04), ʘ ʚ ʘʤʝ-

ʨʠʢʘʥʩʢʦʤ ʘʥʛʣʠʡʩʢʦʤ ï ʚʥʘʯʘʣʝ ʤʝʩʷʮ, ʜʝʥʴ, ʘ ʟʘʪʝʤ ʛʦʜ (7.16.04), ʧʦʵʪʦʤʫ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʜʘʪʳ, ʟʘʧʠʩʘʥʥʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʪʨʫʜʥʦʩʪʠ, ʝʩʣʠ ʯʠʩʣʦ, ʦʙʦʟʥʘʯʘʶʱʝʝ ʜʝʥʴ, 

ʤʝʥʴʰʝ 12. 

5.4.5  ȼɎɘɆɘɡ. ȳɆɍɈɆɓɎɥ ɐɓɎɉ, ɊɔɐəɒɋɓɘɔɈ Ɏ ɘ.Ɋ. 

ʉʦʜʝʨʞʘʱʠʝʩʷ ʚ ʠʩʭʦʜʥʦʤ ʪʝʢʩʪʝ ʮʠʪʘʪʳ ʩʣʝʜʫʝʪ ʧʝʨʝʚʦʜʠʪʴ. ɿʘʢʘʟʯʠʢ ʜʦʣʞʝʥ ʫʢʘʟʳʚʘʪʴ ʠʩ-

ʪʦʯʥʠʢ ʮʠʪʘʪʳ.  
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ʇʨʠ ʧʝʨʝʚʦʜʝ ʮʠʪʘʪ ʠʟ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʜʦʢʫʤʝʥʪʘʣʴʥʳʭ ʠʩʪʦʯʥʠ-

ʢʦʚ, ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ ʠ ʪ. ʜ., ʧʝʨʝʚʦʜʯʠʢʫ ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʠʪʴ, ʠʤʝʝʪʩʷ ʣʠ ʠ ʜʦʩʪʫʧʝʥ ʣʠ 

ʪʝʢʩʪ ʧʝʨʝʚʦʜʘ ʵʪʦʛʦ ʪʝʢʩʪʘ ʥʘ ʷʟʳʢ ʧʝʨʝʚʦʜʘ. ɺ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʪʘʢʦʛʦ ʧʝʨʝʚʦʜʘ, ʮʠʪʘʪʫ ʥʘ 

ʟ̫ʳʢʝ ʧʝʨʝʚʦʜʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʙʨʘʪʴ ʠʟ ʥʝʛʦ ʠ ʧʨʠʚʦʜʠʪʴ ʝʝ ʩ ʫʢʘʟʘʥʠʝʤ ʠʩʪʦʯʥʠʢʘ.  

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʧʨʦʷʚʣʷʪʴ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʮʠʪʘʪʘ ʚ ʠʩʭʦʜʥʦʤ ʪʝʢʩʪʝ ʚʟʷʪʘ ʠʟ ʧʝ-

ʨʝʚʦʜʘ ʩ ʷʟʳʢʘ ʧʝʨʝʚʦʜʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝ ʩʣʝʜʫʝʪ ʜʝʣʘʪʴ ʦʙʨʘʪʥʳʡ ʧʝʨʝʚʦʜ, ʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡ-

ʪʠ ʧʝʨʚʦʠʩʪʦʯʥʠʢ ʠ ʚʟʷʪʴ ʮʠʪʘʪʫ ʠʟ ʪʘʢʦʛʦ ʠʩʪʦʯʥʠʢʘ. ɽʩʣʠ ʞʝ ʚ ʪʝʢʩʪʝ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ 

ʫʧʦʤʠʥʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʥʘʟʚʘʥʠʝ ʨʦʩʩʠʡʩʢʦʛʦ ʟʘʢʦʥʘ ʠʣʠ ʦʬʠʮʠʘʣʴʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʪʦ ʪʘʢʦʝ 

ʥʘʟʚʘʥʠʝ ʥʝ ʩʣʝʜʫʝʪ ʧʝʨʝʚʦʜʠʪʴ ï ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʳʩʢʘʪʴ ʠʩʭʦʜʥʦʝ ʥʘʟʚʘʥʠʝ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʠ 

ʧʨʠʚʝʩʪʠ ʝʛʦ.  

ʊʘʢʦʡ ʧʦʜʭʦʜ, ʦʜʥʘʢʦ, ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʚʨʝʤʝʥʠ, ʦʪʚʝʜʝʥʥʦʛʦ 

ʥʘ ʧʝʨʝʚʦʜ. ʉʪʦʨʦʥʘʤ ɼʇʇ, ʦʩʦʙʝʥʥʦ ʟʘʢʘʟʯʠʢʫ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʵʪʦ ʫʩʣʦʚʠʝ ʧʨʠ ʟʘ-

ʢʣʶʯʝʥʠʠ ɼʇʇ. 

ɽʩʣʠ ʚ ʪʝʢʩʪʝ ʧʨʠʚʝʜʝʥʦ ʥʘʟʚʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʠʣʠ ʜʦʢʫʤʝʥʪʘ ʩʪʨʘʥʳ ʠʩʭʦʜʥʦʛʦ 

ʷʟʳʢʘ, ʧʝʨʝʚʦʜʯʠʢʫ ʩʣʝʜʫʝʪ ʥʘʡʪʠ ʪʝʢʩʪʦʚʦʝ ʚʳʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠʥʷʪʦ ʜʣʷ ʫʧʦʤʠʥʘʥʠʷ ʵʪʦ-

ʛʦ ʟʘʢʦʥʘ ʠʣʠ ʜʦʢʫʤʝʥʪʘ ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʩʪʨʘʥʳ ʷʟʳʢʘ ʧʝʨʝʚʦʜʘ, ʠ ʪʦʣʴʢʦ ʝʩʣʠ ʪʘ-

ʢʦʚʦʛʦ ʥʘʡʪʠ ʥʝ ʫʜʘʩʪʩʷ, ʪʦ ʧʝʨʝʚʝʩʪʠ, ʩʜʝʣʘʚ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʠʤʝʯʘʥʠʝ 

ʧʝʨʝʚʦʜʯʠʢʘ. 

ʂʦʛʜʘ ʮʠʪʘʪʘ ʚ ʠʩʭʦʜʥʦʤ ʪʝʢʩʪʝ ʚʟʷʪʘ ʠʟ ʧʝʨʝʚʦʜʘ ʩ ʷʟʳʢʘ ʧʝʨʝʚʦʜʘ, ʥʦ ʥʘʡʪʠ ʦʨʠʛʠʥʘʣʴʥʳʡ 

ʪʝʢʩʪ ʥʝʚʦʟʤʦʞʥʦ ʧʦ ʦʙʲʝʢʪʠʚʥʳʤ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ (ʥʘʧʨʠʤʝʨ, ʚ ʪʝʢʩʪʝ ʧʨʠʚʦʜʠʪʩʷ 

ʢʦʨʦʪʢʘʷ ʮʠʪʘʪʘ ʠʟ ʪʨʫʜʦʚ ʨʦʩʩʠʡʩʢʦʛʦ ʘʚʪʦʨʘ, ʥʦ ʦʪʩʫʪʩʪʚʫʝʪ ʪʦʯʥʘʷ ʩʩʳʣʢʘ ʥʘ ʠʩʪʦʯʥʠʢ, ʧʨʠ 

ʵʪʦʤ ʟʘʢʘʟʯʠʢ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʪʘʢʫʶ ʩʩʳʣʢʫ, ʘ ʧʦʠʩʢ ʮʠʪʘʪʳ ʧʦ ʚʦʟʤʦʞʥʳʤ ʠʩ-

ʪʦʯʥʠʢʘʤ ʩʚʷʟʘʥ ʩ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʚʨʝʤʝʥʠ ʠ ʫʩʠʣʠʡ), ʪʦ ʚ ʪʘʢʦʤ ʩʣʫ-

ʯʘʝ ʧʝʨʝʚʦʜʯʠʢʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʝʨʝʚʝʩʪʠ ʪʘʢʫʶ ʮʠʪʘʪʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʥʦ ʚ ʢʦʩʚʝʥʥʦʡ ʨʝʯʠ 

(ʙʝʟ ʢʘʚʳʯʝʢ) ʠ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʪʴ ʦʙ ʵʪʦʤ ʟʘʢʘʟʯʠʢʘ ʚ ʢʦʤʤʝʥʪʘʨʠʠ çʂ ʩʚʝʜʝʥʠʶ ʟʘʢʘʟʯʠʢʘè 

(ʧ. 5.6). 

 
5.5  ȳɔɈɡɋ ɘɋɖɒɎɓɡ 

ʇʝʨʝʚʦʜʯʠʢ ʚʧʨʘʚʝ ʦʙʨʘʟʦʚʘʪʴ ʥʦʚʳʡ ʪʝʨʤʠʥ ʣʠʰʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʦʩʣʝ ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ 

ʠʤ ʧʦʠʩʢʘ ʧʦ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠ ʠʥʦʡ ʧʨʦʚʝʨʢʠ ʙʫʜʝʪ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨ-

ʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʷʟʳʢʝ ʧʝʨʝʚʦʜʘ ʩʣʦʚʘ ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʥʷʪʠʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʝʨʝʚʦʜʯʠʢ ʜʝʣʘʝʪ ʧʨʠʤʝʯʘʥʠʝ. 

 
5.6  ȵɖɎɒɋɝɆɓɎɥ ɕɋɖɋɈɔɊɝɎɐɆ 

ɺʩʝ ʢʦʤʤʝʥʪʘʨʠʠ ʢ ʧʝʨʝʚʦʜʥʦʤʫ ʪʝʢʩʪʫ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʛʦ ʜʦʢʫʤʝʥʪʘ çʂ ʩʚʝʜʝ-

ʥʠʶ ʟʘʢʘʟʯʠʢʘ ï ʧʨʠʤʝʯʘʥʠ ̫ʧʝʨʝʚʦʜʯʠʢʘè ʠ ʧʨʠʣʘʛʘʶʪʩʷ ʢ ʧʝʨʝʚʦʜʥʦʤʫ ʪʝʢʩʪʫ. ʊʦʣʴʢʦ ʧʦ ʩʦ-

ʛʣʘʩʦʚʘʥʠʶ ʩ ʟʘʢʘʟʯʠʢʦʤ ʧʨʠʤʝʯʘʥʠʷ ʧʝʨʝʚʦʜʯʠʢʘ ʤʦʛʫʪ ʙʳʪʴ ʩʜʝʣʘʥʳ ʚ ʚʠʜʝ ʩʥʦʩʦʢ ʠʣʠ ʚ ʪʝʢ-

ʩʪʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʝʨʝʚʦʜʯʝʩʢʠʝ ʧʨʠʤʝʯʘʥʠʷ ʜʦʣʞʥʳ ʚ ʧʝʨʝʚʦʜʝ ʟʘʚʝʨʰʘʪʴʩʷ ʬʨʘʟʦʡ çʇʨʠʤ. 

ʧʝʨʝʚ.è 

ɽʩʣʠ ʚ ʠʩʭʦʜʥʦʤ ʪʝʢʩʪʝ ʧʝʨʝʚʦʜʯʠʢ ʦʙʥʘʨʫʞʠʣ ʩʤʳʩʣʦʚʫʶ ʦʰʠʙʢʫ, ʦʥ ʧʝʨʝʚʦʜʠʪ ʬʨʘʛʤʝʥʪ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʩʭʦʜʥʳʤ ʪʝʢʩʪʦʤ, ʘ ʩʚʦʠ ʟʘʤʝʯʘʥʠʷ ʧʦ ʧʦʚʦʜʫ ʦʰʠʙʢʠ ʚʳʥʦʩʠʪ ʚ ʫʧʦʤʷʥʫʪʳʝ 

ʧʨʠʤʝʯʘʥʠʷ ʧʝʨʝʚʦʜʯʠʢʘ. ʆʜʥʘʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʚ 

ʠʩʭʦʜʥʦʤ ʪʝʢʩʪʝ ʠʭ ʥʝ ʩʣʝʜʫʝʪ ʧʝʨʝʥʦʩʠʪʴ ʚ ʧʝʨʝʚʦʜʥʦʡ ʪʝʢʩʪ, ʝʩʣʠ ʪʦʣʴʢʦ ʪʘʢʠʝ ʧʦʛʨʝʰʥʦʩʪʠ 

ʚ ʠʩʭʦʜʥʦʤ ʪʝʢʩʪʝ ʥʝ ʜʦʧʫʱʝʥʳ ʥʘʤʝʨʝʥʥʦ ʩ ʮʝʣʴʶ ʩʪʠʣʠʟʘʮʠʠ.  
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6 ȵɖɔɈɋɖɐɆ, ɗɊɆɝɆ Ɏ ɕɖɎɋɒɐɆ ɕɋɖɋɈɔɊɆ 

6.1  ʂʘʞʜʳʡ ʧʝʨʝʚʦʜ ʜʦ ʩʜʘʯʠ ʟʘʢʘʟʯʠʢʫ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʚʝʨʝʥ ʧʝʨʝʚʦʜʯʠʢʦʤ ʧʦ ʩʣʝʜʫʶ-

ʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: 

 ʧʦʣʥʦʪʘ ʧʝʨʝʚʦʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʣʠʯʠʝ ʚ ʪʝʢʩʪʝ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦ-

ʙʨʘʞʝʥʠʡ ʠ ʪʘʙʣʠʮ; 

 ʧʨʘʚʠʣʴʥʘʷ ʧʝʨʝʜʘʯʘ ʩʦʜʝʨʞʘʥʠʷ ʠ ʪʝʨʤʠʥʦʣʦʛʠʠ (ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʠ ʘʜʝʢʚʘʪʥʦʩʪʴ 

ʧʝʨʝʚʦʜʘ); 

 ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʧʨʘʚʦʧʠʩʘʥʠʷ, ʛʨʘʤʤʘʪʠʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʷʟʳʢʦʚʦʤʫ ʫʧʦʪʨʝʙʣʝ-

ʥʠʶ; 

 ʦʪʩʫʪʩʪʚʠʝ ʦʧʝʯʘʪʦʢ ʠ ʠʥʳʭ ʦʰʠʙʦʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝ ʚʳʷʚʣʷʝʤʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʨ-

ʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ
5
; 

 ʩʦʙʣʶʜʝʥʠʝ ʠʥʳʭ ʜʦʛʦʚʦʨʝʥʥʦʩʪʝʡ ʩ ʟʘʢʘʟʯʠʢʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʝʨʝ-

ʚʦʜʥʦʛʦ ʪʝʢʩʪʘ. 

6.2  ɺ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʫʩʣʦʚʠʡ ʜʦʛʦʚʦʨʘ ʠ ʦʪʩʫʪʩʪʚʠʷ ʚʟʘʠʤʥʳʭ ʧʨʝʪʝʥʟʠʡ 

ʩʦ ʩʪʦʨʦʥʳ ʧʝʨʝʚʦʜʯʠʢʘ ʠ ʟʘʢʘʟʯʠʢʘ ʦʬʦʨʤʣʷʝʪʩʷ çɸʢʪ ʩʜʘʯʠ-ʧʨʠʝʤʢʠ ʨʘʙʦʪʳè.  

6.3  ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘʢʘʟʯʠʢʘ ʠ ʧʝʨʝʚʦʜʯʠʢʘ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʜʫ ɼʇʇ, ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʟʘ-

ʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʌ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʦʣʦʞʝʥʠʷʤʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘ-

ʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

 

7 ȭɆɥɈɑɋɓɎɋ ɔ ɗɔɔɘɈɋɘɗɘɈɎɎ 
ʇʝʨʝʚʦʜʯʠʢ ʤʦʞʝʪ ʩʜʝʣʘʪʴ çɿʘʷʚʣʝʥʠʝ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʈʝʢʦʤʝʥʜʘʮʠʷʤè, ʪ.ʝ. ʟʘʷʚʠʪʴ, ʯʪʦ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪ ʧʝʨʝʚʦʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʦʷʱʠʤʠ ʈʝʢʦʤʝʥʜʘʮʠʷʤʠ. ʕʪʦ ʟʘʷʚʣʝʥʠʝ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʧʝʨʝʚʦʜʯʠʢ ʛʘʨʘʥʪʠʨʫʝʪ ʚʳʧʦʣʥʝʥʠʝ ʧʠʩʴʤʝʥʥʳʭ ʧʝʨʝʚʦʜʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʈʝʢʦʤʝʥʜʘʮʠʡ. ʊʘʢʦʝ çɿʘʷʚʣʝʥʠʝ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠè ʧʦʚʳʰʘʝʪ ʫʚʝʨʝʥʥʦʩʪʴ ʟʘʢʘʟʯʠʢʦʚ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʝʚʦʜʘ, ʪʘʢ ʢʘʢ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʈʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʢʘʯʝʩʪʚʫ ʧʦʜʜʘʝʪʩʷ ʧʨʦʚʝʨʢʝ ʚ ʦʪ-

ʥʦʰʝʥʠʠ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʧʝʨʝʚʦʜʥʦʛʦ ʪʝʢʩʪʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʦʟʥʘʯʘʝʪ ʧʨʠʥʷʪʠ ̫ʥʘ ʩʝʙʷ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʝʨʝʚʦʜʯʠʢʦʤ ʟʘ ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʢʘʟʯʠʢʦʤ ʧʝʨʝʚʦʜʥʦ-

ʛʦ ʪʝʢʩʪʘ, ʢʘʢʦʚʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʮʝʣʠʢʦʤ ʦʩʪʘʝʪʩʷ ʥʘ ʟʘʢʘʟʯʠʢʝ, ʢʘʢ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦ-

ʜʝʨʞʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ. 

ʊʨʝʙʦʚʘʥʠʝ ʟʘʢʘʟʯʠʢʘ ʦ ʞʝʣʘʪʝʣʴʥʦʩʪʠ ʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʣʝʜʦʚʘʥʠʷ ʧʝʨʝʚʦʜʯʠʢʦʤ ʧʦʣʦʞʝ-

ʥʠʷʤ ʥʘʩʪʦʷʱʠʭ ʈʝʢʦʤʝʥʜʘʮʠʡ ʥʘʣʘʛʘʝʪ ʥʘ ʧʝʨʝʚʦʜʯʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʠ ʧʨʝ-

ʜʦʩʪʘʚʣʷʝʪ ʝʤʫ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʘʚʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʤʳʝ ʈʝʢʦʤʝʥʜʘʮʠʷʤʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʦ-

ʣʦʞʝʥʠʷ ʥʘʩʪʦʷʱʠʭ ʈʝʢʦʤʝʥʜʘʮʠʡ ʜʦʣʞʥʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʦʙʣʶʜʘʪʩɹʷ ʠ ʟʘʢʘʟʯʠʢʦʤ. 

 

 

 

 

 

 

 

 

 

 

                                                 
5
 ʅʘʧʨʠʤʝʨ, çʙʫʭʛʘʣʪʝʨʩʢʘʷ ʦʪʝʯʥʦʩʪʴè ʚʤʝʩʪʦ çʙʫʭʛʘʣʪʝʨʩʢʘʷ ʦʪʯʝʪʥʦʩʪʴè ʠʣʠ ʧʦʩʪʘʥʦʚʢʘ ʩʫʱʝʩʪʚʠʪʝʣʴʥʦ-

ʛʦ/ʧʨʠʣʘʛʘʪʝʣʴʥʦʛʦ ʚ ʥʝʧʨʘʚʠʣʴʥʳʡ ʧʘʜʝʞ ʠ ʪ.ʜ. 
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ʇʈʀʃʆɾɽʅʀɽ 1 

 

 

ȵȶȮȲȫȶ ȧȱȦȳȰȦ ȭȦȰȦȭȦ ȳȦ ȵȫȶȫȨȴȪ ȴȸ ȶȴȷȷȮȯȷȰȴȩȴ ȭȦȰȦȭȽȮȰȦ-

ȵȫȶȫȨȴȪȽȫȷȰȴȯ ȺȮȶȲɁ 
 

 
 

ȭȦȰȦȭ ȳȦ ȵȫȶȫȨȴȪ 
 

 

ʅʦʤʝʨ ʨʘʙʦʪʳ:  

ʇʝʨʝʚʦʜʯʠʢ:  

ɼʘʪʘ:  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʬʘʡʣʘ:  

ʂʫʨʘʪʦʨ ʧʨʦʝʢʪʘ:  

ʈʝʜʘʢʪʦʨ:  

ʉʨʦʢ ʩʜʘʯʠ:  

ʀʩʭʦʜʥʳʡ ʬʦʨʤʘʪ:  

ʂʦʥʝʯʥʳʡ ʬʦʨʤʘʪ:  

ʆʙʲʝʤ ʨʘʙʦʪʳ:  

ʉʧʦʩʦʙ ʧʦʜʩʯʝʪʘ ʦʙʲʝʤʘ ʨʘʙʦʪʳ:  

ʗʟʳʢʦʚʘʷ ʧʘʨʘ:  

ʉʪʘʚʢʘ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ:  

ʂ ʦʧʣʘʪʝ:  

ʉʧʝʮʠʘʣʴʥʳʝ ʫʢʘʟʘʥʠʷ:  

 

 

 



ȷɔɤɍ ɕɋɖɋɈɔɊɝɎɐɔɈ ȶɔɗɗɎɎ 
ȵɎɗɢɒɋɓɓɡɏ ɕɋɖɋɈɔɊ ï ȶɋɐɔɒɋɓɊɆɜɎɎ ɕɋɖɋɈɔɊɝɎɐə Ɏ ɍɆɐɆɍɝɎɐə 2004 
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ȵȶȮȲȫȶ ȧȱȦȳȰȦ ȭȦȰȦȭȦ ȳȦ ȵȫȶȫȨȴȪ ȴȸ ȮȳȴȷȸȶȦȳȳȴȩȴ 

ȭȦȰȦȭȽȮȰȦ-ȵȫȶȫȨȴȪȽȫȷȰȴȯ ȺȮȶȲɁ 
 

 

ORDER FORM  
 

FOR A FREE-LANCE ASSIGNMENT FOR  

<ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʝʨʝʚʦʜʯʝʩʢʦʡ ʬʠʨʤʳ> 

 

Mr ./Ms./Company:  

Address:  

Accepts the following written translation 

assignment by <ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʝʨʝʚʦ-

ʜʯʝʩʢʦʡ ʬʠʨʤʳ>:  

 

Subject/Occasion:  

Original Ą Target Language:  

Delivery Date:  

Delivery Form:  by email <_____________> or as agreed 

Arranged Fee:  

Our Job Number:  

 

Please state the job number in each fee note submitted. For book-keeping reasons we can only accept 

original fee note with your original signature. 

General Terms & Conditions for freelance translation agencies and/or assignees shall apply. Before 

beginning the assignment, the translator shall return this order form by fax, signed and/or stamped, to 

<ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʝʨʝʚʦʜʯʝʩʢʦʡ ʬʠʨʤʳ>, whereupon it becomes binding. In cases of extreme urgency 

a verbal confirmation may suffice; however, a written order form must be sent in succession. 

 

Place and Date For <ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʝʨʝʚʦʜʯʝʩʢʦʡ ʬʠʨʤʳ> 

____________________________________ 

Name 

Place and Date ____________________________________ 

Signature of translator and/or office 

 

 

 

 



ȷɔɤɍ ɕɋɖɋɈɔɊɝɎɐɔɈ ȶɔɗɗɎɎ 
ȵɎɗɢɒɋɓɓɡɏ ɕɋɖɋɈɔɊ ï ȶɋɐɔɒɋɓɊɆɜɎɎ ɕɋɖɋɈɔɊɝɎɐə Ɏ ɍɆɐɆɍɝɎɐə 2004 
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ʇʈʀʃʆɾɽʅʀɽ ˉ 2 

 

 

ȴɕɖɋɊɋɑɋɓɎɋ ɔɇɠɋɒɆ ɘɋɐɗɘɆ Ɋɑɥ ɕɔɊɗɝɋɘɆ ɖɆɍɒɋɖɆ  
ɈɔɍɓɆɉɖɆɌɊɋɓɎɥ ɕɖɎ ɈɡɕɔɑɓɋɓɎɎ ɕɎɗɢɒɋɓɓɡɛ ɕɋɖɋɈɔɊɔɈ 

 

ʉʧʦʩʦʙ ʧʦʜʩʯʝʪʘ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʜʦʛʦʚʦʨʘ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʪʦʨʦʥʘʤʠ ʚ ʭʦʜʝ ʧʝʨʝʛʦʚʦʨʦʚ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʟʘʢʣʶʯʝʥʠʶ ʜʦʛʦʚʦʨʘ.  

 

ɺ ʦʩʥʦʚʥʦʤ ʪʝʢʩʪʝ çʈʝʢʦʤʝʥʜʘʮʠʡè ʫʢʘʟʘʥʦ, ʯʪʦ çʮʝʥʘ ʧʝʨʝʚʦʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʘʢʘʟʯʠʢʦʤ ʠ 

ʧʝʨʝʚʦʜʯʠʢʦʤ ʥʘ ʦʩʥʦʚʝ ʩʪʘʚʢʠ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʟʘ ʩʣʦʚʦ, ʩʪʨʦʢʫ, ʫʩʣʦʚʥʦ-ʩʪʘʥʜʘʨʪʥʫʶ (ʫʯʝʪ-

ʥʫʶ) ʩʪʨʘʥʠʮʫ, ʩʦʜʝʨʞʘʱʫʶ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʯʘʪʥʳʭ ʟʥʘʢʦʚ (ʩʠʤʚʦʣʦʚ), ʠʣʠ ʘʚʪʦʨ-

ʩʢʠʡ ʣʠʩʪ ʠʩʭʦʜʥʦʛʦ ʣʠʙʦ ʧʝʨʝʚʦʜʥʦʛʦ ʪʝʢʩʪʘ, ʧʦʯʘʩʦʚʦʡ ʩʪʘʚʢʠ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʠʜʦʚ ʨʘʙʦʪ) ʠʣʠ ʥʘ ʦʩʥʦʚʝ ʘʢʢʦʨʜʥʦʡ ʦʧʣʘʪʳ ï ʧʦ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ ʩʪʦʨʦʥè. 

 

ɺ ʧʨʘʢʪʠʢʝ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʠʤʝʥʷʶʪʩʷ 2 ʩʧʦʩʦʙʘ ʧʦʜʩʯʝʪʘ ï ʟʘ ʩʣʦʚʦ 

(1000 ʩʣʦʚ, ʟʘ ʩʪʨʘʥʠʮʫ ʠʟ N-ʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʚ) ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʠʣʠ ʟʘ ʫʩʣʦʚʥʦ-ʩʪʘʥʜʘʨʪʥʫʶ 

ʩʪʨʘʥʠʮʫ ʧʝʨʝʚʦʜʥʦʛʦ ʪʝʢʩʪʘ. 

 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʨʦʙʣʝʤ ʥʝ ʚʦʟʥʠʢʘʝʪ, ʪʘʢ ʢʘʢ ʬʫʥʢʮʠʷ çʉʪʘʪʠʩʪʠʢʘè, ʠʤʝʶʱʘʷ-

ʩʷ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʧʦ ʦʙʨʘʙʦʪʢʝ ʪʝʢʩʪʦʚ, ʜʘʝʪ ʦʙʲʝʢʪʠʚʥʳʝ ʜʘʥʥʳʝ ʚ ʦʪʥʦʰʝʥʠʠ 

ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʚ ʚ ʠʩʭʦʜʥʦʤ ʪʝʢʩʪʝ, ʠ ʦʩʪʘʝʪʩʷ ʣʠʰʴ ʧʨʦʠʟʚʝʩʪʠ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʫʤ-

ʥʦʞʝʥʠʷ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʥʘ ʩʦʛʣʘʩʦʚʘʥʥʫʶ ʩʪʘʚʢʫ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʵʪʦʪ ʧʨʠʝʤ ʤʦʞʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʟʤʝʨʘ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʣʦʚ ʧʝʨʝʚʦʜʥʦʛʦ ʪʝʢʩʪʘ. 

 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʪʦʛʦ, ʯʪʦ ʞʝ ʷʚʣʷʝʪʩʷ çʩʪʨʘʥʠʮʝʡè; 

ʵʪʦ ʠ ʝʩʪʴ ʧʨʠʯʠʥʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʘ ʨʳʥʢʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ (1500-1700 ʟʥʘʢʦʚ ʙʝʟ ʧʨʦʙʝʣʦʚ 

ʠʣʠ 1670-1860 ʟʥʘʢʦʚ ʩ ʧʨʦʙʝʣʘʤʠ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦʙ çʵʢʟʦʪʠʯʝʩʢʠʭè ʨʘʟʤʝʨʘʭ ʚ 1100 ʟʥʘʢʦʚ ʩ 

ʧʨʦʙʝʣʘʤʠ).  

 

ʋʧʦʤʷʥʫʪʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʨʝʦʜʦʣʝʚʘʝʪʩʷ ʦʙʨʘʱʝʥʠʝʤ ʢ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ. ɺʦʟ-

ʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʫʯʝʪ ʪʨʫʜʘ ʘ) ʘʚʪʦʨʘ ʠ ʧʝʨʝʚʦʜʯʠʢʘ 

ʠʣʠ ʙ) ʪʨʫʜʘ ʤʘʰʠʥʠʩʪʢʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʘʰʠʥʦʧʠʩʥʳʭ ʨʘʙʦʪ. ɺʪʦʨʦʡ ʧʦʜʭʦʜ ʠʤʝʝʪ ʧʨʘʚʦ 

ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʦʩʪʦʣʴʢʫ, ʧʦʩʢʦʣʴʢʫ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ɻʆʉʊʘʭ ʩʦʜʝʨʞʘʪʩʷ ʫʢʘʟʘʥʠʷ ʥʘ 

ʨʘʟʤʝʨ ʩʪʘʥʜʘʨʪʥʦʡ ʩʪʨʘʥʠʮʳ, ʧʨʠʤʝʥʷʝʤʦʡ ʜʣʷ ʪʘʢʦʛʦ ʫʯʝʪʘ. 

 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʠʩʪʦʯʥʠʢʘʤʠ ʷʚʣʷʶʪʩʷ ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʠʩʯʠʩʣʝʥʠʶ ʦʙʲʝʤʘ ʣʠʪʝʨʘʪʫʨʥʦʛʦ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʚ ʘʚʪʦʨʩʢʠʭ ʣʠʩʪʘʭ, ʚʚʝʜʝʥʥʘʷ ʧʨʠʢʘʟʦʤ ʆɻʀɿʘ ˉ 51 ʦʪ 22 ʬʝʚʨʘʣʷ 1940 ʛʦʜʘ, 

ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʦʡ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʧʠʩʴʤʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʝʯʘʪʠ ʠ ʪʝʣʝʨʘʜʠʦʢʦʤʤʫʥʠʢʘ-

ʮʠʡ ˉ 26.14-16090.26-10700 ʦʪ 19 ʦʢʪʷʙʨʷ 2001 ʛʦʜʘ, ʠ ʆʉʊ 29.130-97 çʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘ-

ʤʝʪʨʳ ʠʟʜʘʥʠʷè (ʧ. 5.1). ɺ ʦʙʦʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʩʦʜʝʨʞʠʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʢʘʟʘʥʠʝ 

ʥʘ ʪʦ, ʯʪʦ ʘʚʪʦʨʩʢʠʡ ʣʠʩʪ (ʚʦ ʚʪʦʨʦʤ ʜʦʢʫʤʝʥʪʝ ʫʪʦʯʥʷʝʪʩʷ: çʚ ʈʌè) ʨʘʚʥʷʝʪʩʷ 40 ʪʳʩ. ʧʝʯʘʪ-

ʥʳʭ ʟʥʘʢʦʚ, ʘ ʆʉʊ ʩʦʜʝʨʞʠʪ ʧʨʠʤʝʯʘʥʠʝ: çɸʚʪʦʨʩʢʠʡ ʣʠʩʪ ʨʘʚʝʥ ʧʨʠʤʝʨʥʦ 22-23 ʩʪʨʘʥʠʮʘʤ 

ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʦʪʧʝʯʘʪʘʥʥʳʤ ʥʘ ʣʠʩʪʝ ʬʦʨʤʘʪʘ ɸ4 ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ 

ʧʦʣʷʤʠè. ʇʦʜ ʦʜʥʠʤ ʧʝʯʘʪʥʳʤ ʟʥʘʢʦʤ (ʫʜʘʨʦʤ) ʧʦʥʠʤʘʝʪʩʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʥʳʡ ʧʫʪʝʤ ʦʜʥʦ-

ʢʨʘʪʥʦʛʦ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰʠ ʟʥʘʢ (ʙʫʢʚʘ, ʮʠʬʨʘ, ʟʥʘʢ ʧʨʝʧʠʥʘʥʠʷ ʠ ʧʨʦʙʝʣ ʤʝʞʜʫ ʩʣʦʚʘʤʠ).  

 



ȷɔɤɍ ɕɋɖɋɈɔɊɝɎɐɔɈ ȶɔɗɗɎɎ 
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ʈʘʟʤʝʨ ʫʩʣʦʚʥʦ-ʩʪʘʥʜʘʨʪʥʦʡ (ʫʯʝʪʥʦʡ) ʩʪʨʘʥʠʮʳ ʚ 1800 ʟʥʘʢʦʚ ʩ ʧʨʦʙʝʣʘʤʠ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʝʨʝʚʦʜʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʘʭ ʠ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʳʤ ʦʪ ʜʝʣʝʥʠʷ 40 000 ʧʝʯʘʪʥʳʭ ʟʥʘʢʦʚ ʥʘ ʧʨʠʤʝʨʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʩʪʨʘʥʠʮ ʚ ʘʚʪʦʨʩʢʦʤ ʣʠʩʪʝ. ʊʘʢʦʡ ʨʘʟʤʝʨ ʩʪʨʘʥʠʮʳ ʧʦʣʫʯʘʪʩʷ ʧʨʠ ʜʝʣʝʥʠʠ ʥʘ 22,22. ʀʥʦʡ 

ʨʘʟʤʝʨʥʦʩʪʴ ʫʩʣʦʚʥʦ-ʩʪʘʥʜʘʨʪʥʦʡ ʩʪʨʘʥʠʮʳ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʜʝʣʝʥʠʠ ʝʝ ʥʘ 24 ï ʜʦʩʪʘʪʦʯʥʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʝ ʚ ʧʨʘʢʪʠʢʝ ʧʦʥʠʤʘʥʠʝ ʨʘʟʤʝʨʘ ʘʚʪʦʨʩʢʦʛʦ ʣʠʩʪʘ ʚ ʤʘʰʠʥʦʧʠʩʥʳʭ ʩʪʨʘʥʠʮʘʭ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʟʥʘʯʝʥʠʶ 1667 ʟʥʘʢʦʚ, ʢ ʢʦʪʦʨʦʤʫ ʙʣʠʟʢʦ ʩʪʦʷʪ ʪʘʢʞʝ ʠʤʝʶʱʠʝ 

ʭʦʞʜʝʥʠʝ ʥʘ ʨʳʥʢʝ ʨʘʟʤʝʨʳ ʫʩʣʦʚʥʦ-ʩʪʘʥʜʘʨʪʥʦʡ (ʫʯʝʪʥʦʡ) ʩʪʨʘʥʠʮʳ ʚ 1668, 1670 ʠ 1700 ʟʥʘ-

ʢʦʚ. 

 

ʅʠʞʝ ʚ ʪʘʙʣʠʮʝ ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʦʜʩʯʝʪʦʚ ʧʨʠʚʦʜʠʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʫʩʣʦʚʥʦ-ʩʪʘʥʜʘʨʪʥʦʡ 

ʩʪʨʘʥʠʮʝʡ ʠ ʘʚʪʦʨʩʢʠʤ ʣʠʩʪʦʤ ʧʨʠ ʧʝʯʘʪʠ ʩ ʨʘʟʣʠʯʥʳʤ ʠʥʪʝʨʚʘʣʦʤ. 

 

ʀʥʪʝʨʚʘʣ ʤʝʞʜʫ ʩʪʨʦʢʘʤʠ 

ʆʙʲʝʤ ʦʜʥʦʡ ʩʪʨʘʥʠʮʳ ʂʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥʠʮ  

ʚ ʦʜʥʦʤ ʘʚʪʦʨʩʢʦʤ  

ʣʠʩʪʝ 
ʇʝʯʘʪʥʳʭ ʟʥʘʢʦʚ ɸʚʪʦʨʩʢʠʡ ʣʠʩʪ 

ɼʚʘ ʠʥʪʝʨʚʘʣʘ (30 ʩʪʨʦʢ ʧʦ 

60 ʫʜʘʨʦʚ) 
1800 0,045 22,2 

ʇʦʣʪʦʨʘ ʠʥʪʝʨʚʘʣʘ (39 ʩʪʨʦʢ 

ʧʦ 60 ʫʜʘʨʦʚ) 
2340 0,057 17,1 

ʆʜʠʥ ʠʥʪʝʨʚʘʣ (58 ʩʪʨʦʢ ʧʦ 

60 ʫʜʘʨʦʚ) 
3420 0,087 11,5 

 

ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʩʫʱʝʩʪʚʫʶʪ ɻʆʉʊʳ ʜʣʷ ʫʯʝʪʘ ʪʨʫʜʘ ʤʘʰʠʥʠʩʪʦʢ. ʕʪʦ ï ɻʆʉʊ 6.38-72, 

ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʪʘʥʜʘʨʪʥʳʝ ʨʘʟʤʝʨʳ ʧʦʣʝʡ, ʠ ɻʆʉʊ 6.39-72, ʢʦʪʦʨʳʡ ʧʨʝʜʧʠ-

ʩʳʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʤʘʰʠʥʦʧʠʩʥʳʭ ʨʘʙʦʪ ʦʜʥʫ ʥʦʨʤʘʣʴʥʦ ʟʘ-

ʧʦʣʥʝʥʥʫʶ ʩʪʨʘʥʠʮʫ ï ʣʠʩʪ ʙʫʤʘʛʠ ʨʘʟʤʝʨʦʤ 297Ĭ210 ʤʤ (ʬʦʨʤʘʪ ɸ4), ʥʘʧʝʯʘʪʘʥʥʳʡ ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ. 

 

ʅʦʨʤʘʣʴʥʦ ʟʘʧʦʣʥʝʥʥʦʡ ʩʯʠʪʘʝʪʩʷ ʩʪʨʘʥʠʮʘ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʟʤʝʱʘʝʪʩʷ 29-31 ʩʪʨʦʢʘ (1860 ʟʥʘ-

ʢʦʚ) ʧʨʠ ʧʝʯʘʪʘʥʠʠ ʯʝʨʝʟ 2 ʠʥʪʝʨʚʘʣʘ, 38-41 ʩʪʨʦʢʘ (2450 ʟʥʘʢʦʚ) ï ʯʝʨʝʟ 1,5 ʠʥʪʝʨʚʘʣʘ ʠʣʠ 58-

61 ʩʪʨʦʢʘ (3630 ʟʥʘʢʦʚ) ï ʯʝʨʝʟ 1 ʠʥʪʝʨʚʘʣ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʢʘʞʜʘʷ ʩʪʨʦʢʘ ʚʢʣʶʯʘʝʪ 60-64 ʧʝ-

ʯʘʪʥʳʭ ʟʥʘʢʘ (ʫʜʘʨʘ) ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʣʝʡ ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ ʨʘʟʤʝʨʦʤ 35 ʤʤ, ʩ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ï 8 

ʤʤ, ʩʚʝʨʭʫ ï 20 ʤʤ ʠ ʩʥʠʟʫ ï ʥʝ ʤʝʥʝʝ 19 ʤʤ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʧʨʠʤʝʨʦʚ, ʫʯʝʪʥʘʷ ʩʪʨʘʥʠʮʘ, ʷʚʣʷʶʱʘʷʩʷ ʝʜʠʥʠʮʝʡ ʧʦʜʩʯʝʪʘ ʦʙʝ̡ʤʘ 

ʪʝʢʩʪʘ ʚ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ Microsoft Word, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʙʘʟʠʨʫʶʱʝʤʫʩʷ ʥʘ 

ʨʦʩʩʠʡʩʢʠʭ (ʩʦʚʝʪʩʢʠʭ) ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʨʘʟʤʝʨʫ ʠ ʙʦʣʝʝ ʪʦʛʦ, ʷʚʣʷʝʪʩʷ ʧʝʨʝʤʝʥʥʦʡ 

ʚʝʣʠʯʠʥʦʡ, ʪʘʢ ʢʘʢ ʩʦʩʪʦʠʪ ʠʟ ʤʝʥʷʶʱʝʛʦʩʷ ʢʦʣʠʯʝʩʪʚʘ ʧʝʯʘʪʥʳʭ ʟʥʘʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʝʛ-

ʣʷ. ʅʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʝʝ ʥʝʣʴʟʷ ʧʨʠʤʝʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʯʝʪʥʦʡ ʝʜʠʥʠʮʳ ʚ ʧʝʨʝʚʦʜʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ.  

 

ɼʦʩʪʠʞʝʥʠʝ ʷʩʥʦʡ ʠ ʥʝʜʚʫʩʤʳʩʣʝʥʥʦʡ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ ʦ ʢʦʣʠʯʝʩʪʚʝ ʟʥʘʢʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʫʯʝʪ-

ʥʫʶ ʩʪʨʘʥʠʮʫ, ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʧʨʠʥʷʪʠʷ ʧʝʨʝʚʦʜʯʠʢʦʤ ʟʘʢʘʟʘ ʥʘ ʧʠʩʤɹʝʥʥʳʡ 

ʧʝʨʝʚʦʜ. ɿʘʢʘʟʯʠʢ ʠ ʧʝʨʝʚʦʜʯʠʢ ʤʦʛʫʪ ʧʦ ʚʟʘʠʤʥʦʡ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʠʪʴ ʣʶʙʦʡ ʨʘʟʤʝʨ 

ʫʩʣʦʚʥʦ-ʩʪʘʥʜʘʨʪʥʦʡ ʩʪʨʘʥʠʮʳ, ʫʩʪʘʥʦʚʠʚ ʫʜʦʚʣʝʪʚʦʨʷʶʱʫʶ ʦʙʝ ʩʪʦʨʦʥʳ ʩʪʘʚʢʫ ʚʦʟʥʘʛʨʘʞʜʝ-

ʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʣʠʰʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥʘʢʦʚʦ ʧʦʥʠʤʘʝʤʳʝ ʟʘʢʘʟʯʠʢʦʤ ʠ ʠʩʧʦʣʥʠʪʝʣʝʤ ʚʝʣʠ-

ʯʠʥʳ. 

 



ȷɔɤɍ ɕɋɖɋɈɔɊɝɎɐɔɈ ȶɔɗɗɎɎ 
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ʈʘʟʤʝʨ ʫʩʣʦʚʥʦ-ʩʪʘʥʜʘʨʪʥʦʡ (ʫʯʝʪʥʦʡ) ʩʪʨʘʥʠʮʳ ʚ 1800 ʧʝʯʘʪʥʳʭ ʟʥʘʢʦʚ (ʩ ʧʨʦʙʝʣʘʤʠ) ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ, ʠ ʦʥ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʪʘʥʦʚʠʪʩʷ ʬʘʢʪʠʯʝ-

ʩʢʠʤ ʩʪʘʥʜʘʨʪʦʤ ʥʘ ʨʳʥʢʝ ʧʝʨʝʚʦʜʦʚ ʚ ʈʌ.  

 

ʆʪʩʫʪʩʪʚʠʝ ʩʦʛʣʘʰʝʥʠʷ ʩʪʦʨʦʥ ʚ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ ʦ ʧʦʨʷʜʢʝ ʠ ʩʧʦʩʦʙʝ ʧʦʜʩʯʝʪʘ ʚʦʟʥʘʛʨʘʞ-

ʜʝʥʠʷ ʧʝʨʝʚʦʜʯʠʢʫ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʧʦʨʘʤ ʠ ʩʫʜʝʙʥʳʤ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘʤ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 

ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʪʦʛʜʘ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʧ. 4 ʩʪ. 421 ɻʂ ʈʌ çʉʚʦʙʦʜʘ ʜʦʛʦʚʦʨʘè, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʦʤʫ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʩʦʛʣʘʰʝʥʠʷ ʩʪʦʨʦʥʳ ʦʙʷʟʘʥʳ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʜʠʩʧʦʟʠʪʠʚʥʳ-

ʤʠ ʥʦʨʤʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʜʝʡʩʪʚʫʶʱʝʡ ʦʪʨʘʩʣʝʚʦʡ çʀʥʩʪʨʫʢʮʠʝʡè. 

 

ʍʦʪʷ ʨʝʟʫʣʴʪʘʪ ʪʨʫʜʘ ʧʝʨʝʚʦʜʯʠʢʘ ʤʦʞʝʪ, ʧʦ ʩʫʪʠ ʜʝʣʘ, ʙʳʪʴ ʠʟʤʝʨʝʥ ʣʠʰʴ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʨʘ-

ʙʦʪʳ, ʪʦ ʝʩʪʴ ʧʦ ʧʝʨʝʚʝʜʝʥʥʦʤʫ ʪʝʢʩʪʫ, ʜʣʷ ʟʘʢʘʟʯʠʢʘ ʯʘʩʪʦ ʞʝʣʘʪʝʣʴʥʦ ʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʨʘʥʝʝ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʝʙʝ ʝʝ ʩʪʦʠʤʦʩʪʴ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʧʝʨʝʚʦʜʘ ʥʘ ʨʫʩ-

ʩʢʠʡ ʷʟʳʢ ʚ ʫʩʣʦʚʥʦ-ʩʪʘʥʜʘʨʪʥʳʭ ʩʪʨʘʥʠʮʘʭ ʧʦ ʠʥʦʩʪʨʘʥʥʦʤʫ ʦʨʠʛʠʥʘʣʫ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ 

ʩʣʝʜʫʶʱʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʵʤʧʠʨʠʯʝʩʢʠʤ ʧʫʪʝʤ ʧʝʨʝʩʯʝʪʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ: 

 

ɸʥʛʣʠʡʩʢʠʡ 1,20 ʅʦʨʚʝʞʩʢʠʡ 1,30 

ɹʦʣʛʘʨʩʢʠʡ 1,10 ʇʦʣʴʩʢʠʡ 1,20 

ɺʝʥʛʝʨʩʢʠʡ 1,40 ʇʦʨʪʫʛʘʣʴʩʢʠʡ 1,20 

ɻʦʣʣʘʥʜʩʢʠʡ 1,20 ʈʫʤʳʥʩʢʠʡ 1,10 

ɼʘʪʩʢʠʡ 1,30 ʉʝʨʙʦʭʦʨʚʘʪʩʢʠʡ 1,10 

ʀʩʧʘʥʩʢʠʡ 1,20 ʉʣʦʚʘʮʢʠʡ 1,20 

ʀʪʘʣʴʷʥʩʢʠʡ 1,20 ʌʠʥʩʢʠʡ 1,40 

ʅʝʤʝʮʢʠʡ 1,20 ʌʨʘʥʮʫʟʩʢʠʡ 1,10 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʘ ʪʝʢʩʪʘ ʬʦʨʤʘʪʘ MS Word ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʡ ʬʫʥʢʮʠʠ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ Microsoft Word (ʤʝʥʶ çʉʝʨʚʠʩè Ą çʉʪʘʪʠʩʪʠʢʘè ʠʣʠ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, çToolsè Ą çWord Countè) (ʧʨʠ ʵʪʦʤ ʥʘʜʦ ʦʩʦʟʥʘʚʘʪʴ, ʯʪʦ ʤʝʪʦʜʠʢʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʧʦʜʩʯʝʪʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ, ʧʨʝʜʧʠʩʘʥʥʦʡ ʚʳʰʝʫʧʦʤʷʥʫʪʳʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫ-

ʤʝʥʪʘʤʠ, ʪʘʢ ʢʘʢ ʥʝ ʫʯʠʪʳʚʘʝʪ, ʥʘʧʨʠʤʝʨ, ʥʝʧʦʣʥʳʝ ʩʪʨʦʢʠ, ʠ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʦʪʣʠʯʠʷ). ɼʣʷ ʪʝʢʩʪʦʚ, ʩʦʭʨʘʥʝʥʥʳʭ ʚ ʠʥʳʭ ʬʦʨʤʘʪʘʭ (Microsoft Excel, Microsoft Access, 

Adobe Acrobat ʩ ʢʦʥʚʝʨʪʘʮʠʝʡ ʪʝʢʩʪʘ ʚ ʬʦʨʤʘʪ RTF), ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʝʨʝʥʦʩ ʠʭ ʚ Micro-

soft Word ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʜʩʯʝʪʦʤ ʧʦ ʦʧʠʩʘʥʥʦʤʫ ʚʳʰʝ ʩʧʦʩʦʙʫ.  

 

ɺ ʨʝʜʘʢʪʦʨʝ çPower Pointè ʧʦʜʩʯʝʪ ʩʣʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ çʌʘʡʣè Ą 

çʉʚʦʡʩʪʚʘè (çFileè Ą çPropertiesè) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʤʥʦʞʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʚ ʥʘ 9 (ʵʤʧʠʨʠ-

ʯʝʩʢʠ ʚʳʚʝʜʝʥʥʦʝ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ ʚ ʨʫʩʩʢʦʤ ʩʣʦʚʝ ʩ ʫʯʝʪʦʤ ʦʜʥʦʛʦ ʧʨʦʙʝʣʘ ʧʦʩʣʝ 

ʥʝʛʦ)
6
. ɼʣʷ ʜʨʫʛʠʭ ʷʟʳʢʦʚ (ʠʣʠ ʜʣʷ ʜʨʫʛʠʭ ʪʝʢʩʪʦʚ) ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʙʫʜʝʪ, ʢʦʥʝʯʥʦ, ʨʘʟʣʠʯʥʳʤ. 

 

ʆʜʥʘʢʦ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʘ ʪʝʢʩʪʘ ʧʨʝʜʣʦʞʝʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʚʦʟʤʦʞʥʦ ʜʣʷ 

ʜʦʢʫʤʝʥʪʦʚ ʩʦ ʩʣʦʞʥʳʤ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝʤ, ʚ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʪ.ʥ. çtext boxesè ʠ ʧʨʦʯ. ɺ ʪʘʢʠʭ 

ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʤʘʢʨʦʩʳ ʠʣʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʪʦʯʥʦʛʦ ʧʦʜʩʯʝʪʘ 

ʟʥʘʢʦʚ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʥʘ ʨʳʥʢʝ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. 

 

                                                 
6
 ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʟʘ ʧʝʨʝʚʦʜ çʩʣʘʡʜʦʚè ʚ ʨʝʜʘʢʪʦʨʝ çPower Pointè ʥʝʦʙʭʦʜʠʤʦ, ʢʦʥʝʯʥʦ, ʦʩʦʟʥʘ-

ʚʘʪʴ, ʯʪʦ ʧʨʦʩʪʦʡ ʧʦʜʩʯʝʪ ʟʥʘʢʦʚ ʥʝ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʩʯʝʪʦʚ; ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʪʨʫʜʦʟʘʪʨʘʪʳ ʥʘ ʧʦʤʝʱʝʥʠʝ ʧʝʨʝʚʝʜʝʥʥʦʛʦ ʪʝʢʩʪʘ ʚ ʦʪʚʝʜʝʥʥʦʝ ʜʣʷ ʥʝʛʦ ʤʝʩʪʦ ʥʘ çʩʣʘʡʜʝè, ʢʦʪʦʨʦʝ ʧʝʨʚʦʥʘʯʘʣʴ-

ʥʦ ʟʘʥʠʤʘʣ ʙʦʣʝʝ ʢʦʨʦʪʢʠʡ (ʢʘʢ ʧʨʘʚʠʣʦ) ʠʥʦʷʟʳʯʥʳʡ ʪʝʢʩʪ. ʊʘʢʠʝ ʪʨʫʜʦʟʘʪʨʘʪʳ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚʳʰʝ, ʯʝʤ ʫʩʠ-

ʣʠʷ/ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʘʤʦʛʦ ʧʝʨʝʚʦʜʘ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʦʯʘʩʦʚʫʶ ʩʪʘʚʢʫ ʜʣʷ ʦʧʣʘʪʳ ʧʝʨʝ-

ʚʦʜʘ ʪʘʢʠʭ ʪʝʢʩʪʦʚ.  
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ʋʧʦʤʠʥʘʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʦʜʩʯʝʪ ʦʙʲʝʤʘ ʪʝʢʩʪʘ ʜʣʷ ʧʝʨʝʚʦʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʠʤʚʦʣʘʭ ʩ ʫʯʝ-

ʪʦʤ ʧʨʦʙʝʣʦʚ, ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʤʝʶʪʩʷ ʚ ʚʠʜʫ ʪʦʣʴʢʦ ʰʪʘʪʥʳʝ ʧʨʦʙʝʣʳ ʤʝʞʜʫ ʩʣʦʚʘʤʠ ʠ ʩʪʨʦʢʘ-

ʤʠ. ʇʝʨʝʚʦʜʯʠʢ ʜʦʣʞʝʥ ʫʤʝʪʴ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʨʝʜʩʪʚʘʤʠ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ 

çMicrosoft Wordè (ʠʣʠ ʠʥʳʭ, ʧʨʠʤʝʥʷʝʤʳʭ ʠʤ ʚ ʨʘʙʦʪʝ) ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʘʙʟʘʮʝʚ ʠ ʚʳʨʘʚʥʠʚʘ-

ʥʠʷ ʪʝʢʩʪʘ ʧʦ ʰʠʨʠʥʝ, ʧʦ ʮʝʥʪʨʫ ʩʪʨʘʥʠʮʳ, ʧʦ ʣʝʚʦʤʫ ʠ ʧʨʘʚʦʤʫ ʢʨʘʷʤ. ʅʝʜʦʧʫʩʪʠʤʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʟʥʘʢʦʚ ʪʘʙʫʣʷʮʠʠ ʠ ʧʨʦʙʝʣʘ ʜʣʷ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʪʝʢʩʪʘ. ɺ ʪʝʢʩʪʝ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʥʝ 

ʜʦʣʞʥʳ ʩʪʦʷʪʴ ʨʷʜʦʤ ʜʚʘ ʟʥʘʢʘ ʧʨʦʙʝʣʘ. ʇʨʠ ʧʦʜʩʯʝʪʝ ʩʫʤʤʳ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʠʟʙʳʪʦʯʥʳʝ ʟʥʘ-

ʢʠ ʜʦʣʞʥʳ ʫʜʘʣʷʪʴʩʷ ʠʟ ʪʝʢʩʪʘ ʠ ʥʝ ʚʢʣʶʯʘʪʴʩʷ ʚ ʦʙʱʠʡ ʧʦʜʩʯʝʪ. 

 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʚ ʚʠʜʝ ʙʫʤʘʞʥʦʡ ʢʦʧʠʠ ʧʦʜʩʯʝʪ ʟʥʘʢʦʚ ʮʝ-

ʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʚʨʫʯʥʫʶ, ʘ ʧʨʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʪʝʢʩʪʘ ï ʥʘ ʦʩʥʦʚʝ ʧʦʜʩʯʝʪʘ ʚʨʫʯ-

ʥʫʶ ʢʦʣʠʯʝʩʪʚʘ ʟʥʘʢʦʚ ʥʘ ʚʳʙʦʨʢʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʪʨʘʥʠʮ ʠ ʨʘʩʯʝʪʘ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʦ ʩʨʝʜʥʝ-

ʤʫ ʢʦʣʠʯʝʩʪʚʫ ʟʥʘʢʦʚ ʚ ʩʪʨʘʥʠʮʝ. 

 

ʆʙʲʝʤ ʧʝʨʝʚʦʜʘ ʩ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʥʘ ʨʫʩʩʢʠʡ ʠ ʩ ʨʫʩʩʢʦʛʦ ʥʘ ʠʥʦʩʪʨʘʥʥʳʝ ʠʩʯʠʩʣʷʝʪʩʷ ʧʦ 

ʦʨʠʛʠʥʘʣ-ʤʘʢʝʪʫ ʧʝʨʝʚʦʜʘ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʧʝʨʝʚʦʜʳ ʥʘ ʷʟʳʢʠ, ʚ ʧʠʩʴʤʝʥʥʦʩʪʠ ʢʦʪʦ-

ʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʝʨʦʛʣʠʬʳ, ʚʷʟʴ ʠ ʜʝʚʘʥʘʛʘʨʠ ï ʦʙʲʝʤ ʪʘʢʠʭ ʨʘʙʦʪ ʠʩʯʠʩʣʷʝʪʩʷ ʧʦ ʨʫʩʩʢʦʤʫ 

ʦʨʠʛʠʥʘʣʫ. 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʘ ʪʝʢʩʪʘ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚʩʝʛʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʦʨʠʛʠʥʘʣʫ.  
 

ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʟʘʢʘʟʯʠʢʘ ʠʩʧʳʪʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʷ ʩ ʧʦʥʠʤʘʥʠʝʤ ʧʨʠʯʠʥʳ 

ʚʢʣʶʯʝʥʠʷ ʚ ʨʘʩʯʝʪʳ ʧʨʦʙʝʣʦʚ ʧʨʠ ʧʦʜʩʯʝʪʝ ʦʙʲʝʤʘ ʨʘʙʦʪʳ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʝʜʣʘʛʘʪʴ ʦʮʝʥʠ-

ʚʘʪʴ ʦʙʲʝʤ ʨʘʙʦʪʳ ʙʝʟ ʧʨʦʙʝʣʦʚ ʩ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʩʪʘʚʢʠ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ, 

ʫʜʘʣʝʥʠʝʤ ʧʨʦʙʝʣʦʚ ʠʟ ʧʝʨʝʚʦʜʥʦʛʦ ʪʝʢʩʪʘ ʠ ʧʝʨʝʜʘʯʝ ʝʛʦ ʟʘʢʘʟʯʠʢʫ ʙʝʟ ʧʨʦʙʝʣʦʚ, ʪ.ʝ. ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʝʛʦ ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ. 
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ʇʈʀʃʆɾɽʅʀɽ ̄  3 

 
 

ȳȫȰȴȸȴȶɁȫ ȴȷȴȧȫȳȳȴȷȸȮ ȵȶȮȲȫȳȫȳȮɅ ȵȶȦȨȮȱ ȵȹȳȰȸȹȦȼȮȮ Ȩ ȶȦȭȱȮȽȳɁȻ 
ɅȭɁȰȦȻ. ȶȮȲȷȰȮȫ Ȯ ȦȶȦȧȷȰȮȫ ȼȮȺȶɁ 

 

ʏʠʩʣʘ 
 

ʗʟʳʢ ʈʘʟʜʝʣʠʪʝʣʴ ʢʣʘʩʩʦʚ ɿʥʘʢ ʜʝʩʷʪʠʯʥʦʡ ʯʘʩʪʠ 

ʈʫʩʩʢʠʡ  ʰʧʘʮʠʷ 2 ʧʪ. ʟʘʧʷʪʘʷ (,) 

ɸʥʛʣʠʡʩʢʠʡ  ʟʘʧʷʪʘʷ (,) ʪʦʯʢʘ (.) 

ʀʪʘʣʴʷʥʩʢʠʡ  ʰʧʘʮʠʷ 2 ʧʪ. ʟʘʧʷʪʘʷ (,) 

ʅʝʤʝʮʢʠʡ  ʰʧʘʮʠʷ 2 ʧʪ. ʪʦʯʢʘ (.) 

ʌʨʘʥʮʫʟʩʢʠʡ  ʰʧʘʮʠʷ 2 ʧʪ. ʪʦʯʢʘ (.) 

 

ɺ ʦʪʥʦʰʝʥʠʠ ʬʨʘʥʮʫʟʩʢʦʛʦ ʷʟʳʢʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢʦ ʌʨʘʥʮʠʠ ʠ ʥʝʢʦʪʦʨʳʤ ʠʥʳʤ ʬʨʘʥʢʦʬʦʥʥʳʤ 

ʩʪʨʘʥʘʤ ʤʦʞʥʦ ʪʘʢʞʝ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʥʘʩʪʨʦʡʢʠ, ʟʘʣʦʞʝʥʥʳʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʚ ʦʧʝʨʘʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ Windows XP, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʨʘʟʜʝʣʠʪʝʣʷ ʢʣʘʩʩʦʚ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʯʠʩʣʘ ʧʨʝʜʣʦʞʝʥʳ:  

1) ʜʣʷ ʌʨʘʥʮʠʠ ʠ ʂʘʥʘʜʳ  ï ʧʨʦʙʝʣ, ʜʣʷ ɹʝʣʴʛʠʠ  ï ʪʦʯʢʘ, ʜʣʷ ʐʚʝʡʮʘʨʠʠ ï ʰʪʨʠʭ ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʩʪʨʦʢʠ; 

ʘ ʚ ʢʘʯʝʩʪʚʝ ʨʘʟʜʝʣʠʪʝʣʷ ʮʝʣʦʡ ʠ ʜʝʩʷʪʠʯʥʦʡ ʯʘʩʪʠ ʯʠʩʣʘ ï 

2) ʜʣʷ ʌʨʘʥʮʠʠ, ʂʘʥʘʜʳ, ɹʝʣʴʛʠʠ ï ʟʘʧʷʪʘʷ; ʜʣʷ ʐʚʝʡʮʘʨʠʠ ï ʪʦʯʢʘ. 

ʇʨʘʚʠʣʘ ʧʫʥʢʪʫʘʮʠʠ 
 

ɿʥʘ

ʢ ʗʟʳʢ  

: ; ? ! 

ʧʨʦʙʝʣ 

ʜʦ 

ʧʨʦʙʝʣ 

ʧʦʩʣʝ 

ʧʨʦʙʝʣ 

ʜʦ 

ʧʨʦʙʝʣ 

ʧʦʩʣʝ 

ʧʨʦʙʝʣ 

ʜʦ 

ʧʨʦʙʝʣ 

ʧʦʩʣʝ 

ʧʨʦʙʝʣ 

ʜʦ 

ʧʨʦʙʝʣ 

ʧʦʩʣʝ 

ʈʫʩʩʢʠʡ  ʅʝʪ ɼʘ ʅʝʪ ɼʘ ʅʝʪ ɼʘ ʅʝʪ ɼʘ 

ɸʥʛʣʠʡʩʢʠʡ  ʅʝʪ ɼʘ ʅʝʪ ɼʘ ʅʝʪ ɼʘ ʅʝʪ ɼʘ 

ʀʪʘʣʴʷʥʩʢʠʡ  ʅʝʪ ɼʘ ʅʝʪ ɼʘ ʅʝʪ ɼʘ ʅʝʪ ɼʘ 

ʅʝʤʝʮʢʠʡ  ʅʝʪ ɼʘ ʅʝʪ ɼʘ ʅʝʪ ɼʘ ʅʝʪ ɼʘ 

ʌʨʘʥʮʫʟʩʢʠʡ  ɼʘ ɼʘ ɼʘ ɼʘ ɼʘ ɼʘ ɼʘ ɼʘ 

 

ʂʘʚʳʯʢʠ 
 

ʗʟʳʢ  ɺʠʜ ʢʘʚʳʯʝʢ  Alt -ʢʦʜ  

ʈʫʩʩʢʠʡ  çéééè 0171  ....  0187  

ɸʥʛʣʠʡʩʢʠʡ  ñéééò 0147  ....  0148  

ʀʪʘʣʴʷʥʩʢʠʡ, ʬʨʘʥʮʫʟʩʢʠʡ  çéééè 0171  ....  0187  

ʅʝʤʝʮʢʠʡ  èéééç 0132  ....  0147  
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ʈʠʤʩʢʠʝ ʠ ʘʨʘʙʩʢʠʝ ʮʠʬʨʳ 

 

 

I 1 XX 20 CC 200 MDC 1600 

II  2 XXX  30 CCC 300 MDCC 1700 

III  3 XL 40 CD 400 MDCCC 1800 

IV  4 L 50 D 500 MCM 1900 

V 5 LX 60 DC 600 MM 2000 

VI  6 LXX  70 DCC 700 MMD 2500 

VII  7 LXXX  80 DCCC 800 MMM  3000 

VIII  8 XC 90 CM 900 MV 4000 

IX  9 C 100 M 1000 V 5000 

X 10 CL 150 MD 1500 M 1000000 

 

 

ɼʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʮʠʬʨ ʚ ʣʘʪʠʥʩʢʦʤ ʷʟʳʢʝ ʧʨʠʥʷʪʳ ʢʦʤʙʠʥʘʮʠʠ ʩʣʝʜʫʶʱʠʭ ʩʝʤʠ ʟʥʘʢʦʚ: I 

(1), V (5), X (10), L (50), C (100), D (500), M (1000). ɽʩʣʠ ʟʥʘʢ, ʦʙʦʟʥʘʯʘʶʱʠʡ ʤʝʥʴʰʝʝ 

ʯʠʩʣʦ, ʩʪʦʠʪ ʩʧʨʘʚʘ ʦʪ ʟʥʘʢʘ, ʦʙʦʟʥʘʯʘʶʱʝʛʦ ʙ·ʣʴʰʝʝ ʯʠʩʣʦ, ʪʦ ʤʝʥʴʰʝʝ ʯʠʩʣʦ ʩʣʝʜʫʝʪ 

ʧʨʠʙʘʚʣʷʪʴ ʢ ʙ·ʣʴʰʝʤʫ; ʝʩʣʠ ʩʣʝʚʘ, ʪʦ ʚʳʯʠʪʘʪʴ, ʘ ʠʤʝʥʥʦ: XI = 11 (10+1), LX = 60 

(50+10), XL = 40 (50ï10), CX = 110 (100+10), XC = 90 (100ï10), MDCCCXII = 1812 

(1000+500+100+100+10+1+1). 
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ʇʈʀʃʆɾɽʅʀɽ ˉ 4 

 

ȫȪȮȳȮȼɁ ȺȮȭȮȽȫȷȰȮȻ ȨȫȱȮȽȮȳ 
 

ȴȷȳȴȨȳɁȫ ȫȪȮȳȮȼɁ ȷȮ 

ʊʘʙʣʠʮʘ 1 

 

ɺʝʣʠʯʠʥʘ  ʋʨʦʚʝʥʴ ʜʦʩʪʠʛʥʫ-

ʪʦʡ ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʡ ʪʦʯʥʦʩʪʠ (ʥʘ 

1987) 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʈʘʟʤʝʨ-

ʥʦʩʪʴ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʆʙʦʟʥʘʯʝʥʠʝ 
ʆʧʨʝʜʝʣʝʥʠʝ 

ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʨʫʩʩʢʦʝ  

ɼʣʠʥʘ L ʤʝʪʨ m ʤ ʄʝʪʨ ʝʩʪʴ ʜʣʠʥʘ ʧʫʪʠ, ʧʨʦʭʦʜʠʤʦʛʦ ʩʚʝʪʦʤ 

ʚ ʚʘʢʫʫʤʝ ʟʘ ʚʨʝʤʷ ʚ 1/299 792 458 ʩ  

(XVII  ɻʂʄɺ. 1983)  

10
9
 

ʄʘʩʩʘ ʄ ʢʠʣʦʛʨʘʤʤ kg ʢʛ ʂʠʣʦʛʨʘʤʤ ʝʩʪʴ ʝʜʠʥʠʮʘ ʤʘʩʩʳ, ʨʘʚʥʘʷ 

ʤʘʩʩʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦʪʦʪʠʧʘ ʢʠʣʦ-

ʛʨʘʤʤʘ  

(I ɻʂʄɺ, 1889 ʠ III  ɻʂʄɺ, 1901)  

2Ĭ10
3
 

ɺʨʝʤʷ ʊ ʩʝʢʫʥʜʘ s ʩ ʉʝʢʫʥʜʘ ʝʩʪʴ ʚʨʝʤʷ, ʨʘʚʥʦʝ 9 192631 770 

ʧʝʨʠʦʜʘʤ ʠʟʣʫʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʧʝʨʝʭʦʜʫ ʤʝʞʜʫ ʜʚʫʤʷ ʩʚʝʨʭʪʦʥʢʠʤʠ ʫʨʦʚ-

ʥʷʤʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʪʦʤʘ ʮʝʟʠʷ 133  

(XIII  ɻʂʄɺ, 1967)  

10
13
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ʉʠʣʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʪʦʢʘ 

I ʘʤʧʝʨ ɸ ɸ ɸʤʧʝʨ ʝʩʪʴ ʩʠʣʘ ʥʝʠʟʤʝʥʷʶʱʝʛʦʩʷ ʪʦʢʘ, 

ʢʦʪʦʨʳʡ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʦ ʜʚʫʤ ʧʘʨʘʣ-

ʣʝʣʴʥʳʤ ʧʨʦʚʦʜʥʠʢʘʤ ʙʝʩʢʦʥʝʯʥʦʡ ʜʣʠʥʳ 

ʠ ʥʠʯʪʦʞʥʦ ʤʘʣʦʡ ʧʣʦʱʘʜʠ ʢʨʫʛʦʚʦʛʦ ʧʦ-

ʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʚʘ-

ʢʫʫʤʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤ ʦʜʠʥ ʦʪ ʜʨʫʛʦʛʦ, 

ʚʳʟʚʘʣ ʙʳ ʥʘ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ ʧʨʦʚʦʜʥʠʢʘ 

ʜʣʠʥʦʡ 1 ʤ ʩʠʣʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʨʘʚʥʫʶ  

2 10-
7
ʅ(1ʍɻʂʄɺ, 1948)  

3Ĭ10
6
 (ʧʦ ʨʝʟʫʣʴ-

ʪʘʪʘʤ ʩʣʠʯʝʥʠʡ 

ʵʪʘʣʦʥʦʚ ʚʦʣʴʪʘ ʠ 

ʦʤʘ) 

ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 

6 ʢʝʣʴʚʠʥ ʂ ʂ ʂʝʣʴʚʠʥ ʝʩʪʴ ʝʜʠʥʠʮʘ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʨʘʚʥʘʷ 1/273,16 ʯʘʩʪʠ ʪʝʨʤʦ-

ʜʠʥʘʤʠʯʝʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʪʨʦʡʥʦʡ ʪʦʯʢʠ 

ʚʦʜʳ (XIII  ɻʂʄɺ, 1967)  

10
6 
(ʧʨʠ 

ʊ=273,16ʂ) 

ʂʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘ N ʤʦʣʴ mol ʤʦʣʴ ʄʦʣʴ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘ ʩʠʩʪʝʤʳ, 

ʩʦʜʝʨʞʘʱʝʡ ʩʪʦʣʴʢʦ ʞʝ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ, ʩʢʦʣʴʢʦ ʩʦʜʝʨʞʠʪʩʷ ʘʪʦʤʦʚ ʚ 0,012 

ʢʛ 
12
ʫʛʣʝʨʦʜʘ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʦʣʷ ʩʪʨʫʢ-

ʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʧʝʮʠʬʠʮʠ-

ʨʦʚʘʥʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʘʪʦʤʘʤʠ, ʤʦʣʝʢʫʣʘʤʠ, 

ʠʦʥʘʤʠ, ʵʣʝʢʪʨʦʥʘʤʠ ʠ ʜʨʫʛʠʤʠ ʯʘʩʪʠʮʘʤʠ 

ʠʣʠ ʩʧʝʮʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʯʘʩʪʠʮ 

(XIV  ɻʂʄɺ, 1971)  

- 

ʉʠʣʘ ʩʚʝʪʘ J ʢʘʥʜʝʣʘ cd ʢʜ ʂʘʥʜʝʣʘ ʝʩʪʴ ʩʠʣʘ ʩʚʝʪʘ ʚ ʟʘʜʘʥʥʦʤ ʥʘʧʨʘʚ-

ʣʝʥʠʠ ʠʩʪʦʯʥʠʢʘ, ʠʩʧʫʩʢʘʶʱʝʛʦ ʤʦʥʦʭʨʦ-

ʤʘʪʠʯʝʩʢʦʝ ʠʟʣʫʯʝʥʠʝ ʯʘʩʪʦʪʦʡ 540Ĭ10
11

 

ɻʮ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʠʣʘ ʩʚʝʪʘ ʢʦʪʦʨʦʛʦ ʚ 

ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ  

1/683 ɺʪ/ʩʨ (XVI  ɻʂʄɺ, 1979)  

4Ĭ10
2
 

ʇʨʠʤʝʯʘʥʠʷ. 1. ɿʘ ʫʨʦʚʝʥʴ ʜʦʩʪʠʛʥʫʪʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʯʥʦʩʪʠ ʧʨʠʥʷʪʘ ʚʝʣʠʯʠʥʘ, ʦʙʨʘʪʥʘʷ ʧʦʛʨʝʰʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʤʫ ʦʪʢʣʦʥʝ-

ʥʠʶ ʨʘʟʤʝʨʦʚ ʝʜʠʥʠʮ ʧʨʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʣʠʯʝʥʠʷʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʵʪʘʣʦʥʦʚ. 

2. ʂʨʦʤʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʝʣʴʚʠʥʘʭ (ʦʙʦʟʥʘʯʝʥʠʝ ʊ) ʠʩʧʦʣʴʟʫʶʪ ʯʘʩʪʦ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʛʨʘʜʫʩʘʭ ʎʝʣʴʩʠʷ (ʩʠʤʚʦʣ t). ʢʦʪʦʨʘʷ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʝʤʧʝ-

ʨʘʪʫʨʥʦʡ ʰʢʘʣʝ 1968 ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ t = Tï273,15, ʘ ʨʘʟʤʝʨ ʛʨʘʜʫʩʘ ʎʝʣʴʩʠʷ ʨʘʚʝʥ ʢʝʣʴʚʠʥʫ. ʉ ʧʨʠʥʷʪʠʝʤ ʚ 1990 ʥʦʚʦʡ ʙʦʣʝʝ ʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʥʦʡ 

ʰʢʘʣʳ ʄʊʐ-90 ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʣʠʰʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ (ʛʨʘʜʫʩ ʎʝʣʴʩʠʷ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʨʠʤʝʨʥʦ 0,9997 ʂ). 
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ʊʘʙʣʠʮʘ 2 

 

ȪȴȵȴȱȳȮȸȫȱɂȳɁȫ ȫȪȮȳȮȼɁ ȷȮ 

 

ɺʝʣʠʯʠʥʘ Eʜʠʥʠʮʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʈʘʟʤʝʨʥʦʩʪʴ ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʝ 

ʨʫʩʩʢʦʝ 

ʇʣʦʩʢʠʡ ʫʛʦʣ 1 ʨʘʜʠʘʥ rad ʨʘʜ ʈʘʜʠʘʥ ʝʩʪʴ ʫʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʨʘʜʠʫʩʘʤʠ ʦʢʨʫʞ-

ʥʦʩʪʠ, ʜʣʠʥʘ ʜʫʛʠ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʨʘʚʥʘ ʨʘʜʠʫʩʫ  

ʊʝʣʝʩʥʳʡ ʫʛʦʣ 1 ʩʪʝʨʘʜʠʘʥ sr ʩʨ ʉʪʝʨʘʜʠʘʥ ʝʩʪʴ ʪʝʣʝʩʥʳʡ ʫʛʦʣ ʩ ʚʝʨʰʠʥʦʡ ʚ ʮʝʥ-

ʪʨʝ ʩʬʝʨʳ, ʚʳʨʝʟʘʶʱʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ 

ʧʣʦʱʘʜʴ, ʨʘʚʥʫʶ ʧʣʦʱʘʜʠ ʢʚʘʜʨʘʪʘ ʩʦ ʩʪʦʨʦʥʦʡ, 

ʨʘʚʥʦʡ ʨʘʜʠʫʩʫ ʩʬʝʨʳ  
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ʊʘʙʣʠʮʘ 3 

 

ȨȦȬȳȫȯȾȮȫ ȵȶȴȮȭȨȴȪȳɁȫ ȫȪȮȳȮȼɁ ȷȮ 

 

ɺʝʣʠʯʠʥʘ ɽʜʠʥʠʮʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʈʘʟʤʝʨʥʦʩʪʴ ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʝ 

ʨʫʩʩʢʦʝ 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ  

ʇʣʦʱʘʜʴ L
2
 ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ  m

2
 ʤ

2
 

ʆʙʲʝʤ, ʚʤʝʩʪʠʤʦʩʪʴ L
3
 ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ  m

3
 ʤ

3
 

  LT
-1

 ʤʝʪʨ ʚ ʩʝʢʫʥʜʫ  m/s ʤ/ʩ 

ʋʩʢʦʨʝʥʠʝ LT
-2

 ʤʝʪʨ ʥʘ ʩʝʢʫʥʜʫ ʚ ʢʚʘʜʨʘʪʝ  m/s
2
 ʤ/ʩ

2
 

ʋʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ T+
1
 ʨʘʜʠʘʥ ʚ ʩʝʢʫʥʜʫ  rad/s ʨʘʜ/ʩ 

ʋʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ T
-2

 ʨʘʜʠʘʥ ʥʘ ʩʝʢʫʥʜʫ ʚ ʢʚʘʜʨʘʪʝ  rad/s
2
 ʨʘʜ/ʩ

2
 

ʇʝʨʠʦʜʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʢʦʣʝʙʘʥʠʷ ʠ ʚʦʣʥʳ  

ʇʝʨʠʦʜ ʊ ʩʝʢʫʥʜʘ  s ʩ 

ʏʘʩʪʦʪʘ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ T
-1

 ʛʝʨʮ  Hz ɻʮ 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ T
-1

 ʩʝʢʫʥʜʘ ʚ ʤʠʥʫʩ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ  s
-l
 c

-l
 

ɼʣʠʥʘ ʚʦʣʥʳ L ʤʝʪʨ  m ʤ 

ɺʦʣʥʦʚʦʝ ʯʠʩʣʦ L
-1

 ʤʝʪʨ ʚ ʤʠʥʫʩ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ  m
-1
 ʤ

-1
 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʪʫʭʘʥʠʷ T
-1

 ʩʝʢʫʥʜʘ ʚ ʤʠʥʫʩ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ  s
-1
 ʩ

-1
 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʩʣʘʙʣʝʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʬʘʟʳ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

L
-1

 ʤʝʪʨ ʚ ʤʠʥʫʩ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ  m
-1
 ʤ

-1
 

ʄʝʭʘʥʠʢʘ  

ʇʣʦʪʥʦʩʪʴ L
-3

M ʢʠʣʦʛʨʘʤʤ ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ  kg/m
3
 ʢʛ/ʤ

3
 

ʋʜʝʣʴʥʳʡ ʦʙʲʝʤ L
3
M

-1
 ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ ʥʘ ʢʠʣʦʛʨʘʤʤ  m

3
/kg ʤ

3
/ʢʛ 

ʂʦʣʠʯʝʩʪʚʦ ʜʚʠʞʝʥʠʷ LMT
-1

 ʢʠʣʦʛʨʘʤʤ-ʤʝʪʨ ʚ ʩʝʢʫʥʜʫ  kgĀm/s ʢʛĀʤ/ʩ 
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ʄʦʤʝʥʪ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ L
2
MT

-1
 ʢʠʣʦʛʨʘʤʤ-ʤʝʪʨ ʚ ʢʚʘʜʨʘʪʝ ʥʘ ʩʝ-

ʢʫʥʜʫ  

kgĀm
2
/s ʢʛĀʤ

2
/ʩ 

ʄʦʤʝʥʪ ʠʥʝʨʮʠʠ (ʜʠʥʘʤʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ) L
2
M ʢʠʣʦʛʨʘʤʤ-ʤʝʪʨ ʚ ʢʚʘʜʨʘʪʝ  kgĀm

2
 ʢʛĀʤ

2
 

ʉʠʣʘ, ʩʠʣʘ ʪʷʞʝʩʪʠ (ʚʝʩ) LMT
-1

 ʥʴʶʪʦʥ  N ʅ 

ʄʦʤʝʥʪ ʩʠʣʳ, ʤʦʤʝʥʪ ʧʘʨʳ ʩʠʣ L
2
MT

-2
 ʥʴʶʪʦʥ-ʤʝʪʨ  NĀm ʅĀʤ 

ʀʤʧʫʣʴʩ ʩʠʣʳ LMT
-1

 ʥʴʶʪʦʥ-ʩʝʢʫʥʜʘ  NĀs ʅĀʩ 

ɼʘʚʣʝʥʠʝ, ʥʦʨʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʢʘʩʘʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, 

ʤʦʜʫʣʴ ʧʨʦʜʦʣʴʥʦʡ ʫʧʨʫʛʦʩʪʠ, ʤʦʜʫʣʴ ʩʜʚʠʛʘ, ʤʦʜʫʣʴ ʦʙʲ-

ʝʤʥʦʛʦ ʩʞʘʪʠʷ 

L
-1

MT
-2

 ʧʘʩʢʘʣʴ  Pa ʇʘ 

ʄʦʤʝʥʪ ʠʥʝʨʮʠʠ (ʚʪʦʨʦʡ ʤʦʤʝʥʪ) ʧʣʦʱʘʜʠ ʧʣʦʩʢʦʡ ʬʠʛʫʨʳ- 

(ʦʩʝʚʦʡ, ʧʦʣʷʨʥʳʡ, ʮʝʥʪʨʦʙʝʞʥʳʡ) 

L
4
 ʤʝʪʨ ʚ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ  m

4
 ʤ

4
 

ʄʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʣʦʩʢʦʡ ʬʠʛʫʨʳ L
3
 ʤʝʪʨ ʚ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ  m

3
 ʤ

3
 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ L
-1

MT
-1

 ʧʘʩʢʘʣʴ-ʩʝʢʫʥʜʘ  PaĀs ʇʘʩ 

ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ L
2
T

-1
 ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʥʘ ʩʝʢʫʥʜʫ  m

2
/s ʤ

2
/ʩ 

ʇʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ MT
-2

 ʥʴʶʪʦʥ ʥʘ ʤʝʪʨ  N/m ʅ/ʤ 

ʈʘʙʦʪʘ, ʵʥʝʨʛʠʷ L
2
MT

-3
 ʜʞʦʫʣʴ  J ɼʞ 

ʄʦʱʥʦʩʪʴ L
2
MT

-3
 ʚʘʪʪ  W ɺʪ 

ʊʝʧʣʦʪʘ  

ʊʝʤʧʝʨʘʪʫʨʘ ʎʝʣʴʩʠʷ  ʛʨʘʜʫʩ ʎʝʣʴʩʠʷ  ÁC Áʉ 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ -
1
 ʢʝʣʴʚʠʥ ʚ ʤʠʥʫʩ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ  ʂ

-1
 ʂ

-1
 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʛʨʘʜʠʝʥʪ L
-1

 ʢʝʣʴʚʠʥ ʥʘ ʤʝʪʨ  K/ra ʂ/ʤ 

ʊʝʧʣʦʪʘ, ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ L
2
MT

-2
 ʜʞʦʫʣʴ  J ɼʞ 

ʊʝʧʣʦʚʦʡ ʧʦʪʦʢ L
2
MT

-3
 ʚʘʪʪ  W ɺʪ 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ MT
-3

 ʚʘʪʪ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ  W/m
2
 ɺʪ/ʤ

2
 

ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ LMT
-3 -1

 ʚʘʪʪ ʥʘ ʤʝʪʨ-ʢʝʣʴʚʠʥ  W/(mĀK) ɺʪ/(ʤĀʂ) 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʙʤʝʥʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ  ʄʊ
-1 -1

 ʚʘʪʪ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ-ʢʝʣʴʚʠʥ  W/(m
2
ĀK) ɺʪ/(ʤĀʂ) 

ʊʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʴ L
2
T

-1
 ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʥʘ ʩʝʢʫʥʜʫ  m

2
/s ʤ

2
/ʩ 

ʊʝʧʣʦʝʤʢʦʩʪʴ L
2
MT-

2 -1
 ʜʞʦʫʣʴ ʥʘ ʢʝʣʴʚʠʥ  J/K ɼʞ/ʂ 

ʋʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ L
1
T

-1 -1
 ʜʞʦʫʣʴ ʥʘ ʢʠʣʦʛʨʘʤʤ-ʢʝʣʴʚʠʥ  J/(kgĀK) ɼʞ/(ʢʛʂ) 
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ʕʥʪʨʦʧʠʷ L
1
MT-

1
-
1
 ʜʞʦʫʣʴ ʥʘ ʢʝʣʴʚʠʥ  J/K ɼʞ/ʂ 

ʋʜʝʣʴʥʘʷ ʵʥʪʨʦʧʠʷ L
2
T

-2 -1
 ʜʞʦʫʣʴ ʥʘ ʢʠʣʦʛʨʘʤʤ-ʢʝʣʴʚʠʥ  J/(kgĀK) ɼʞ/ʢʛ

1
ʂ) 

ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ (ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ, ʵʥ-

ʪʘʣʴʧʠʷ, ʠʟʦʭʦʨʥʦ-ʠʟʦʪʝʨʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʠʟʦʧʘʨʥʦ-

ʠʟʦʪʝʨʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ), ʪʝʧʣʦʪʘ ʬʘʟʦʚʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ, 

ʪʝʧʣʦʪʘ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ 

L
1
MT

-2
 ʜʞʦʫʣʴ  J ɼʞ 

ʋʜʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʫʜʝʣʴʥʳʡ ʪʝʨʤʦʜʠʥʘʤʠʯʝ-

ʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʪʘ ʬʘʟʦʚʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ, 

ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʪʘ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ 

L
2
T

-2
 ʜʞʦʫʣʴ ʥʘ ʢʠʣʦʛʨʘʤʤ  J/kg ɼʞ/ʢʛ 

ʕʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʤʘʛʥʝʪʠʟʤ  

ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ (ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ) TI ʢʫʣʦʥ  ʉ Kʣ 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ L
-3

TI ʢʫʣʦʥ ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ  ʉ/m
3
 ʂʣ/ʤ

3
 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ L
-2

TI ʢʫʣʦʥ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ  ʉ/m
2
 ʂʣ/ʤ

2
 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ LMT
-3

I
-1

 ʚʦʣʴʪ ʥʘ ʤʝʪʨ  V/m ɺ/ʤ 

ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ L
2
MT

-3
I
-1

 ʚʦʣʴʪ  V ɺ 

ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ L
2
MT

-3
I
-1

 ʚʦʣʴʪ  V ɺ 

ʈʘʟʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ L
2
MT

-3
I
-1

 ʚʦʣʴʪ  V ɺ 

ʕʣʝʢʪʨʦʜʚʠʞʫʱʘʷ ʩʠʣʘ L
2
MT

-3
I
-1

 ʚʦʣʴʪ  V ɺ 

ʇʦʪʦʢ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʤʝʱʝʥʠʷ TI ʢʫʣʦʥ  C ʂʣ 

ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʩʤʝʱʝʥʠʝ L
-2

TI ʢʫʣʦʥ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ  ʉ/m
2
 ʂʣ/ʤ

2
 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ L
-2

M
-1

T
4
I
2
 ʬʘʨʘʜ  F ʌ 

ɸʙʩʦʣʶʪʥʘʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ L
-3

M
-1

T
4
I
2
 ʬʘʨʘʜ ʥʘ ʤʝʪʨ  F/m ʌ/ʤ 

ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʜʠʧʦʣʷ LTI  ʢʫʣʦʥ-ʤʝʪʨ  ʉĀm ʂʣĀʤ 

ʇʣʦʪʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ L
-2

I ʘʤʧʝʨ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ  ɸ/m
2
 ɸ/ʤ

2
 

ʃʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ L
-1

I ʘʤʧʝʨ ʥʘ ʤʝʪʨ  ɸ/m ɸ/ʤ 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ L
-1

I ʘʤʧʝʨ ʥʘ ʤʝʪʨ  ɸ/ m ɸ/ʤ 

ʄʘʛʥʠʪʦʜʚʠʞʫʱʘʷ ʩʠʣʘ, ʨʘʟʥʦʩʪʴ ʤʘʛʥʠʪʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ  I ʘʤʧʝʨ  ɸ ɸ 

ʄʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ MT
-1

I
-1

 ʪʝʩʣʘ  ʊ ʊʣ 

ʄʘʛʥʠʪʥʳʡ ʧʦʪʦʢ L
2
MT

-2
I
-1

 ʚʝʙʝʨ  Wb ɺʙ 

ʀʥʜʫʢʪʠʚʥʦʩʪʴ, ʚʟʘʠʤʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ L
2
MT

-2
I
-2

 ʛʝʥʨʠ  H ɻʥ 
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ɸʙʩʦʣʶʪʥʘʷ ʤʘʛʥʠʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ LMT
-2

I
-2

 ʛʝʥʨʠ ʥʘ ʤʝʪʨ  ʅ/m ɻʥ/ʤ 

ʄʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ (ʘʤʧʝʨʦʚʩʢʠʡ) L
2
I ʘʤʧʝʨ-ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ  ɸĀm

2
 ɸĀʤ

2
 

ʄʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ (ʢʫʣʦʥʦʚʩʢʥʡ) L
3
MT

-2
I
-1

 ʚʝʙʝʨ-ʤʝʪʨ  WbĀm ɺʙĀʤ 

ʅʘʤʘʛʥʠʯʝʥʥʦʩʪʴ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ) L
-1

I ʘʤʧʝʨ ʥʘ ʤʝʪʨ  ɸ/m ɸ/ʤ 

ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ (ʘʢʪʠʚʥʦʝ, ʨʝʘʢʪʠʚʥʦʝ, ʧʦʣ-

ʥʦʝ)  

L
2
MT

-3
I
-2

 ʆʤ   ʆʤ 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ (ʘʢʪʠʚʥʘʷ, ʨʝʘʢʪʠʚʥʘʷ, ʧʦʣʥʘʷ) L
-2

M
-1

T
3
I
-2

 ʩʠʤʝʥʩ  S ʉʤ 

ʋʜʝʣʴʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ L
3
MT

-3
I
-2

 ʆʤ-ʤʝʪʨ  Ām ʆʤĀʤ 

ʋʜʝʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ L
-3

M
-1

T
3
I
-2

 ʩʠʤʝʥʩ ʥʘ ʤʝʪʨ  S/m ʉʤ/ʤ 

ʄʘʛʥʠʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ L
-2

M
-1

T
2
I
2
 ʛʝʥʨʠ ʚ ʤʠʥʫʩ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ  H

-1
 ɻʥ

-1
 

ʄʘʛʥʠʪʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ L
2
MT

-2
I
-2

 ʛʝʥʨʠ  ʅ ɻʥ 

ɸʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ L
2
MT

-3
 ʚʘʪʪ  W ɺʪ 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʵʥʝʨʛʠʷ L
2
MT

-2
 ʜʞʦʫʣʴ  J ɼʞ 

ʉʚʝʪ ʠ ʜʨʫʛʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠʟʣʫʯʝʥʠʷ  

ʕʥʝʨʛʠʷ ʠʟʣʫʯʝʥʠʷ L
2
MT

-2
 ʜʞʦʫʣʴ  J ɼʞ 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʢʩʧʦʟʠʮʠʷ (ʣʫʯʠʩʪʘʷ ʵʢʩʧʦʟʠʮʠʷ) MT
-2

 ʜʞʦʫʣʴ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ  J/m
2
 ɼʞ/ʤ

2
 

ʇʦʪʦʢ ʠʟʣʫʯʝʥʠʷ, ʤʦʱʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ L
2
MT

-3
 ʚʘʪʪ  W ɺʪ 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʠʟʣʫʯʝʥʠʷ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʩʚʝʪʠʤʦʩʪʴ (ʠʟʣʫʯʘʪʝʣʴʥʦʩʪʴ), ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʦʩʚʝʱʝʥʥʦʩʪʴ 

(ʦʙʣʫʯʝʥʥʦʩʪʴ) 

MT
-3

 ʚʘʪʪ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ  W/m
2
 ɺʪ/ʤ

2
 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʠʣʘ ʩʚʝʪʘ (ʩʠʣʘ ʠʟʣʫʯʝʥʠʷ) L
2
MT

-3
 ʚʘʪʪ ʥʘ ʩʪʝʨʘʜʠʘʥ  W/sr ɺʪ/ʩʨ 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʷʨʢʦʩʪʴ (ʣʫʯʠʩʪʦʩʪʴ) MT
-3

 ʚʘʪʪ ʥʘ ʩʪʝʨʘʜʠʘʥ-ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ  W/(srĀm
2
) ɺʪ/(ʩʨĀʤ

2
) 

ʉʚʝʪʦʚʦʡ ʧʦʪʦʢ J ʣʶʤʝʥ  lm ʣʤ 

ʉʚʝʪʦʚʘʷ ʵʥʝʨʛʠʷ TJ ʣʶʤʝʥ-ʩʝʢʫʥʜʘ  lmĀs ʣʤĀʩ 

ʗʨʢʦʩʪʴ L
-2

J ʢʘʥʜʝʣʘ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ  cd/m
2
 ʢʜ/ʤ

2
 

ʉʚʝʪʠʤʦʩʪʴ L
-2

J ʣʶʤʝʥ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ  lm/m
2
 ʣʤ/ʤ

2
 

ʆʩʚʝʱʝʥʥʦʩʪʴ L
-2

J ʣʶʢʩ  lx ʣʢ 

ʉʚʝʪʦʚʘʷ ʵʢʩʧʦʟʠʮʠʷ L
-2

TJ ʣʶʢʩ-ʩʝʢʫʥʜʘ  lxĀs ʣʢ/ʩ 

ɸʢʫʩʪʠʢʘ  

ʇʝʨʠʦʜ ʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʊ ʩʝʢʫʥʜʘ  s ʩ 
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ʏʘʩʪʦʪʘ ʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ T
-1

 ʛʝʨʮ  Hz ɻʮ 

ɿʚʫʢʦʚʦʝ ʜʘʚʣʝʥʠʝ, ʜʘʚʣʝʥʠʝ ʟʚʫʢʘ L
-1

MT
-2

 ʧʘʩʢʘʣʴ  Pa  

ʂʦʣʝʙʘʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ (ʩʢʦʨʦʩʪʴ ʢʦʣʝʙʘʥʠʷ ʯʘʩʪʠʮʳ)  LT
-1

 ʤʝʪʨ ʚ ʩʝʢʫʥʜʫ  m/s ʤ/ʩ 

ʆʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ L
3
T

-1
 ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ ʚ ʩʝʢʫʥʜʫ  m

3
/s ʤ

3
/ʩ 

ʉʢʦʨʦʩʪʴ ʟʚʫʢʘ LT
-1

 ʤʝʪʨ ʚ ʩʝʢʫʥʜʫ  m/s ʤ/ʩ 

ɿʚʫʢʦʚʘʷ ʵʥʝʨʛʠʷ L
2
MT

-2
 ʜʞʦʫʣʴ  J ɼʞ 

ʇʣʦʪʥʦʩʪʴ ʟʚʫʢʦʚʦʡ ʵʥʝʨʛʠʠ L
-1

MT
-2

 ʜʞʦʫʣʴ ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ  J/m
3
 ɼʞ/ʤ

3
 

ʇʦʪʦʢ ʟʚʫʢʦʚʦʡ ʵʥʝʨʛʠʠ L
2
MT

-3
 ʚʘʪʪ  W ɺʪ 

ɿʚʫʢʦʚʘʷ ʤʦʱʥʦʩʪʴ L
2
MT

-3
 ʚʘʪʪ  W ɺʪ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʟʚʫʢʘ MT
-3

 ʚʘʪʪ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ  W/m
2
 ɺʪ/ʤ

2
 

ɸʢʫʩʪʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ L
-4

MT
-1

 ʧʘʩʢʘʣʴ-ʩʝʢʫʥʜʘ ʥʘ ʢʫʙʠʯʝʩʢʠʡ 

ʤʝʪʨ  

PaĀs/m
3
 ʇʘĀʩ/ʤ

3
 

ʋʜʝʣʴʥʦʝ ʘʢʫʩʪʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ L
-2

MT
-1

 ʧʘʩʢʘʣʴ-ʩʝʢʫʥʜʘ ʥʘ ʤʝʪʨ  PaĀs/m ʇʘĀʩ/ʤ 

ʄʝʭʘʥʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ MT
-1

 ʥʴʶʪʦʥ-ʩʝʢʫʥʜʘ ʥʘ ʤʝʪʨ  NĀs/m ʅĀʩ/ʤ 

ʕʢʚʠʚʘʣʝʥʪʥʘʷ ʧʣʦʱʘʜʴ ʧʦʛʣʦʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠʣʠ 

ʧʨʝʜʤʝʪʦʤ 

L
2
 ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ  m

2
 ʤ

2
 

ɺʨʝʤʷ ʨʝʚʝʨʙʝʨʘʮʠʠ ʊ ʩʝʢʫʥʜʘ  s ʩ 

ʌʠʟʠʯʝʩʢʘʷ ʭʠʤʠʷ ʠ ʤʦʣʝʢʫʣʷʨʥʘʷ ʬʠʟʠʢʘ  

ʄʦʣʷʨʥʘʷ ʤʘʩʩʘ MN
-1

 ʢʠʣʦʛʨʘʤʤ ʥʘ ʤʦʣʴ  kg/mol ʢʛ/ʤʦʣʴ 

ʄʦʣʷʨʥʳʡ ʦʙʲʝʤ L
3
N

-l
 ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ ʥʘ ʤʦʣʴ  m

3
/mol ʤ

3
/ʤʦʣʴ 

ʊʝʧʣʦʚʦʡ ʵʬʬʝʢʪ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ (ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʩʪʚʦ-

ʨʝʥʠʷ, ʛʦʨʝʥʠʷ, ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʠ ʪ. ʜ.) 

L
2
MT

-2
 ʜʞʦʫʣʴ  J ɼʞ 

ʄʦʣʷʨʥʘʷ ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ, ʤʦʣʷʨʥʘʷ ʵʥʪʘʣʴʧʠʷ, ʭʠʤʠʯʝ-

ʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʭʠʤʠʯʝʩʢʦʝ ʩʨʦʜʩʪʚʦ, ʵʥʝʨʛʠʷ ʘʢʪʠʚʘʮʠʠ 

L
2
MT

-2
N

-1
 ʜʞʦʫʣʴ ʥʘ ʤʦʣʴ  J/mol ɼʞ/ʤʦʣʴ 

ʄʦʣʷʨʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ, ʤʦʣʷʨʥʘʷ ʵʥʪʨʦʧʠʷ L
2
MT

-2 -1
N

-1
 ʜʞʦʫʣʴ ʥʘ ʤʦʣʴ-ʢʝʣʴʚʠʥ  J/(molĀK) ɼʞ/(ʤʦʣʴĀʂ) 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʦʣʝʢʫʣ L
-3

 ʤʝʪʨ ʚ ʤʠʥʫʩ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ  m
-3
 ʤ

-3
 

ʄʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ML
-3

 ʢʠʣʦʛʨʘʤʤ ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ  kg/m
3
 ʢʛ/ʤ

3
 

ʄʦʣʷʨʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ L
-3

N ʤʦʣʴ ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ  mol/m
3
 ʤʦʣʴ/ʤ

3
 

ʄʦʣʷʣʴʥʦʩʪʴ. ʫʜʝʣʴʥʘʷ ʘʜʩʦʨʙʮʠʷ M
-1

N ʤʦʣʴ ʥʘ ʢʠʣʦʛʨʘʤʤ  mol/kg ʤʦʣʴ/ʢʛ 

ʃʝʪʫʯʝʩʪʴ (ʬʫʛʠʪʠʚʥʦʩʪʴ) L
-1

MT
-2

 ʧʘʩʢʘʣʴ  Pa ʇʘ 
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ʆʩʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ L
-1

MT
-2

 ʧʘʩʢʘʣʴ  Pa ʇʘ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ L
2
T

-1
 ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʥʘ ʩʝʢʫʥʜʫ  m

2
/s ʤ

2
/ʩ 

ʉʢʦʨʦʩʪʴ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ L
-3

T
-1

N ʤʦʣʴ ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ ʚ ʩʝʢʫʥʜʫ  mol/(m
3
Ās) ʤʦʣʴ/(ʤ

3
Āʩ) 

ʉʪʝʧʝʥʴ ʜʠʩʧʝʨʩʥʦʩʪʠ L
-1

 ʤʝʪʨ ʚ ʤʠʥʫʩ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ  m
-1
 ʤ

-1
 

ʋʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ L
2
M

-1
 ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʥʘ ʢʠʣʦʛʨʘʤʤ  m

2
/kg ʤ

2
/ʢʛ 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ L
-2

N ʤʦʣʴ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ  mol/m
2
 ʤʦʣʴ/ʤ

2
 

ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʜʠʧʦʣʴʥʳʡ ʤʦʤʝʥʪ LTI  ʢʫʣʦʥ-ʤʝʪʨ  CĀm ʂʣĀʤ 

ʇʦʣʷʨʠʟʦʚʘʥʥʦʩʪʴ M
-1

T
4
I
2
 ʢʫʣʦʥ-ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʥʘ ʚʦʣʴʪ  ʉĀm

2
/ V ʂʣĀʤ

2
/ɺ 

ʄʦʣʝʢʫʣʷʨʥʘʷ ʨʝʬʨʘʢʮʠʷ ʄ
-1
ʊ

4
I
2
N

-1
 ʢʫʣʦʥ-ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʥʘ ʚʦʣʴʪ-

ʤʦʣʴ  

C-m
2
/(VĀmol) ʂʣĀʤ

2
/(ɺĀʤʦʣʴ) 

ʀʦʥʥʘʷ ʩʠʣʘ ʨʘʩʪʚʦʨʘ M
-1

N ʤʦʣʴ ʥʘ ʢʠʣʦʛʨʘʤʤ  mol/kg ʤʦʣʴ/ʢʛ 

ʕʢʚʠʚʘʣʝʥʪʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʄ
-1
ʊ

3
I
2
N

-1
 ʩʠʤʝʥʩ-ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʥʘ ʤʦʣʴ  SĀm

2
/mol ʉʤĀʤ

2
/ʤʦʣʴ 

ʕʣʝʢʪʨʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ L
2
MT

-3
I
-1

 ʚʦʣʴʪ  V ɺ 

ʄʦʣʷʨʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ L
-3

N ʤʦʣʴ ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ  mol/m
3
 ʤʦʣʴ/ʤ

3
 

ʇʦʜʚʠʞʥʦʩʪʴ ʠʦʥʦʚ M
-1

T
2
I ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʥʘ ʚʦʣʴʪ-ʩʝʢʫʥʜʫ  m

2
/(VĀs) ʤ

2
/(ɺĀʩ) 

ʀʦʥʠʟʠʨʫʶʱʠʝ ʠʟʣʫʯʝʥʠʷ  

ʕʥʝʨʛʠʷ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ L
2
MT

-2
 ʜʞʦʫʣʴ  J ɼʞ 

ʇʦʛʣʦʱʝʥʥʘʷ ʜʦʟʘ ʠʟʣʫʯʝʥʠʷ (ʜʦʟʘ ʠʟʣʫʯʝʥʠʷ), ʢʝʨʤʘ L
2
T

-2
 ʛʨʵʡ  Gy ɻʨ 

ʕʢʩʧʦʟʠʮʠʦʥʥʘʷ ʜʦʟʘ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʡ  M
-1

TI ʢʫʣʦʥ ʥʘ ʢʠʣʦʛʨʘʤʤ  C/kg ʂʣ/ʢʛ 

ɸʢʪʠʚʥʦʩʪʴ ʥʫʢʣʠʜʘ ʚ ʨʘʜʠʦʘʢʪʠʚʥʦʤ ʠʩʪʦʯʥʠʢʝ T
-1

 ʙʝʢʢʝʨʝʣʴ  Bq ɹʢ 

ɸʪʦʤʥʘʷ ʠ ʷʜʝʨʥʘʷ ʬʠʟʠʢʘ  

ʄʘʩʩʘ ʧʦʢʦʷ ʯʘʩʪʠʮʳ, ʘʪʦʤʘ, ʷʜʨʘ M ʢʠʣʦʛʨʘʤʤ  kg ʢʛ 

ɼʝʬʝʢʪ ʤʘʩʩʳ M ʢʠʣʦʛʨʘʤʤ  kg ʢʛ 

ʕʣʝʤʝʥʪʘʨʥʳʡ ʟʘʨʷʜ TI ʢʫʣʦʥ  ʉ ʂʣ 

ʄʘʛʥʝʪʦʥ ʷʜʝʨʥʳʡ L
2
I ʘʤʧʝʨ-ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ  AĀm

2
 ɸĀʤ

2
 

ɻʠʨʦʤʘʛʥʠʪʥʦʝ ʦʪʥʦʰʝʥʠʝ M
-1

TI ʘʤʧʝʨ-ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʥʘ ʜʞʦʫʣʴ-

ʩʝʢʫʥʜʫ  

AĀm
2
/(JĀs) ɸĀʤ

2
/(ɼʞĀʩ) 

ʗʜʝʨʥʳʡ ʢʚʘʜʨʫʧʦʣʴʥʳʡ ʤʦʤʝʥʪ L
2
 ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ  m

2
 ʤ

2
 

ʕʥʝʨʛʠʷ ʩʚʷʟʠ, ʰʠʨʠʥʘ ʫʨʦʚʥʷ L
2
MT

-2
 ʜʞʦʫʣʴ  J ɼʞ 
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ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ (ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ) MT
-3

 ʚʘʪʪ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ  W/m
2
 ɺʪ/ʤ

2
 

ɸʢʪʠʚʥʦʩʪʴ ʥʫʢʣʠʜʘ (ʚ ʨʘʜʠʦʘʢʪʠʚʥʦʤ ʠʩʪʦʯʥʠʢʝ) T
-1

 ʙʝʢʢʝʨʝʣʴ  Bq ɹʢ 

ʋʜʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ M
-1

T
-1
 ʙʝʢʢʝʨʝʣʴ ʥʘ ʢʠʣʦʛʨʘʤʤ  Bq/kg ɹʢ/ʢʛ 

ʄʦʣʷʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ M
-1

N
-1
 ʙʝʢʢʝʨʝʣʴ ʥʘ ʤʦʣʴ  Bq/mol ɹʢ/ʤʦʣʴ 

ʆʙʲʝʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ L
-3

T
-1

 ʙʝʢʢʝʨʝʣʴ ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ  Bq/m
3
 ɹʢ/ʤ

3
 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ L
-2

T
-1

 ʙʝʢʢʝʨʝʣʴ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ  Bq/m
2
 ɹʢ/ʤ

2
 

ʇʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ, ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ  ʊ ʩʝʢʫʥʜʘ  s ʩ 

ʇʦʩʪʦʷʥʥʘʷ ʨʘʩʧʘʜʘ T
-1

 ʩʝʢʫʥʜʘ ʚ ʤʠʥʫʩ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ  s
-1
 ʩ-

1
 

ʕʬʬʝʢʪʠʚʥʦʝ ʩʝʯʝʥʠʝ L
2
 ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ  m

2
 ʤ

2
 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʵʬʬʝʢʪʠʚʥʦʝ ʩʝʯʝʥʠʝ L
2
 ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʥʘ ʩʪʝʨʘʜʠʘʥ  m

2
/sr ʤ

2
/ʩʨ 

ʇʦʜʚʠʞʥʦʩʪʴ ʄ
-1

T
2
I ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʥʘ ʚʦʣʴʪ-ʩʝʢʫʥʜʫ  m

2
/(VĀs) ʤ

2
/(ɺĀʩ) 

ɿʘʤʝʜʣʷʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʨʝʜʳ L
-1

 ʤʝʪʨ ʚ ʤʠʥʫʩ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ  m
-1
 ʤ

-1
 

ɼʣʠʥʘ ʟʘʤʝʜʣʝʥʠʷ, ʜʣʠʥʘ ʜʠʬʬʫʟʠʠ, ʜʣʠʥʘ ʤʠʛʨʘʮʠʠ L ʤʝʪʨ  m ʤ 
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ʊʘʙʣʠʮʘ 4 

 

ȭȳȦȽȫȳȮɅ ȺȹȳȪȦȲȫȳȸȦȱɂȳɁȻ ȰȴȳȷȸȦȳȸ 

 

ʂʦʥʩʪʘʥʪʘ ʆʙʦʟʥʘʯʝʥʠʝ ʏʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ 
ʈʘʟʤʝʨʥʦʩʪʴ ʠ ʝʜʠʥʠʮʘ ʬʠ-

ʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʨʝʜʥʝʝ 

ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝ-

ʥʠʝ, 10
-6
 

ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʢʦʥʩʪʘʥʪʳ 

ʉʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ  ʩ 299 792 458 ʤĀʩ
-1

 ʊʦʯʥʦ 

ʄʘʛʥʠʪʥʘʷ ʧʦʩʪʦʷʥʥʘʷ  ɛ0 4 10
-7

 ʅĀɸ
-2

  

   12,566370614 10
-7
ʅĀɸ

-2
 ʊʦʯʥʦ 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷ  Ů0=(ɛ0ʩ
2
)
-1
 8,854187 817 10

-12
 ʌĀʤ

-1
 ʊʦʯʥʦ 

ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ  ʉ 6,67259(85) 10
-11
ʤ

3
Āʢʛ

-1
Āʩ

-2
 128 

ʇʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ  h 6,6260755(40) 10
-34
ĀɼʞĀʩ 0,60 

ʚ ʵʣʝʢʪʨʦʥ ʚʦʣʴʪʘʭ h/{e}   4,1356692(12) 10
-13
ĀʵɺĀʩ 0,30 

h/2   ǩ 1,05457266(63) 10
-34

 ɼʞĀʩ 0,60 

ʚ ʵʣʝʢʪʨʦʥ-ʚʦʣʴʪʘʭ ǩ/{e}   6,5821220(20) 10
-16
ĀʵɺĀʩ 0,30 

     

ʇʣʘʥʢʦʚʩʢʘʷ ʤʘʩʩʘ (ǩc/G)
1/2 

 ʪʨ 2,17671(14) 10
-8
ʢʛ 64 

     

ʇʣʘʥʢʦʚʩʢʘʷ ʜʣʠʥʘ ǩ/mpc=(ǩG/c
3
)
1/2

 LP 1,61605(10) 10
-35

 ʤ 64 

     

ʇʣʘʥʢʦʚʩʢʦʝ ʚʨʝʤʷ lp/c=(ǩG/c
3
)
1/2

 tp 5,39056(34) 10
-44

 ʩ 64 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʢʦʥʩʪʘʥʪʳ 

ʕʣʝʤʝʥʪʘʨʥʳʡ ʟʘʨʷʜ  ʝ 1,60217733(49) 10
-19

 ʂʣ 0,30 

  e/h 2,41798836(72) 10
14
ʂʣĀɼʞ

-1
Āʩ

-1
 0,30 

ʂʚʘʥʪ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ h/2e  ʌ0 2,067834 61(61) 10
-15

 ɺʙ 0,30 

ʆʪʥʦʰʝʥʠʝ ɼʞʦʟʝʬʩʦʥʘ  2e/h 4,8359767(14) 10
-14

 ɻʮĀɺ
-1
 0,30 

ʂʚʘʥʪʦʚʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʍʦʣʣʘ  e
2
/h 3,874046 14(17) 10

-5
 ʉʤ 0,045 
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ʂʚʘʥʪʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʍʦʣʣʘ      

h/e
2
=1/2ɛ0c/Ŭ RH 25812,8056(12) ʆʤ 0,045 

ʄʘʛʥʝʪʦʥ ɹʦʨʘ eǩ/2mbǩ ɛb 9,2740154(31) 10
-24

 ɼʞĀTʣ
-1
 0,34 

ʚ ʵʣʝʢʪʨʦʥ-ʚʦʣʴʪʘʭ ɛb/{ʝ}   5,78838263(52) 10
-5
ʵɺĀʊʣ

-1
 0,089 

ʚ ʛʝʨʮʘʭ ɛb/h  1,39962418(42) 10
10

 ɻʮĀʊʣ
-1
 0,30 

ʚ ʚʦʣʥʦʚʳʭ ʯʠʩʣʘʭ ɛb/hc   46,686437(14) ʤ
-1
Āʊʣ

-1
 0,30 

ʚ ʢʝʣʴʚʠʥʘʭ ɛb/k  0,6717099(57) ʂĀʊʣ
-1
 8,5 

ʗʜʝʨʥʳʡ ʤʘʛʥʝʪʦʥ ʝǩ/2ʪʈ  ɛn 5,0507866(17) 10
-27

 ɼʞĀʊʣ
-1
 0,34 

ʚ ʵʣʝʢʪʨʦʥ-ʚʦʣʴʪʘʭ ɛn/{ʝ}   3,152451 66(28) 10
-8

 ʟɺĀʊʣ
-1
 0,089 

ʚ ʛʝʨʮʘʭ ɛn/h   7,6225914(23) ʄɻʮĀʊʣ
-1
 0,30 

ʚ ʚʦʣʥʦʚʳʭ ʯʠʩʣʘʭ ɛn/ hc   2,542622 81(77) 10
-2

 ʤ
-1
Āʊʣ

-1
 0,30 

ʚ ʢʝʣʴʚʠʥʘʭ ɛn/k  3,658246(31) 10
-4

 ʂĀʊʣ
-1
 8,5 

ɸʪʦʤʥʳʝ ʢʦʥʩʪʘʥʪʳ 

ʇʦʩʪʦʷʥʥʘʷ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ ɛ0ce
2
/2h  Ŭ 7,29735308(33) ʶ

-3
 0,045 

  Ŭ
-1

 137,0359895(61)  0,045 

ʇʦʩʪʦʷʥʥʘʷ ʈʠʜʙʝʨʛʘ mecŬ
2
/2h  RÐ 10 973 731,534(13) ʤ

-1
 0,0012 

ʚ ʛʝʨʮʘʭ RÐc  3,2898419499(39) 10
15

 ɻʮ 0,0012 

ʚ ʜʞʦʫʣʷʭ RÐhc   2,1798741(13) 10
-18
ɼʞ 0,60 

ʚ ʵʣʝʢʪʨʦʥ-ʚʦʣʴʪʘʭ RÐhʩ/{ʝ}   13,6056981(40) ʵɺ 0,30 

ɹʦʨʦʚʩʢʠʡ ʨʘʜʠʫʩ Ŭ4RÐ Ŭ0 0,529177249(24) 10
-10

 ʤ 0,045 

ʕʥʝʨʛʠʷ ʍʘʨʪʨʠ *ʝ
2
/4 Ů0Ŭ0=2RÐhc Eh 4,3597482(26) 10

-18
ɼʞ 0,60 

ʚ ʵʣʝʢʪʨʦʥ-ʚʦʣʴʪʘʭ ɽh/{ʝ}   27,2113961(81) ʵɺ 0,30 

ʂʚʘʥʪ ʮʠʨʢʫʣʷʮʠʠ  h/2me 3,63694807(33) 10
-4
ʤ

2
Āʩ

-1
 0,089 

  h/mç 7,27389614(65) 10
-4
ʤ

2
Āʩ

-1
 0,089 

ʕʣʝʢʪʨʦʥ 

ʄʘʩʩʘ ʧʦʢʦʷ ʵʣʝʢʪʨʦʥʘ  mb 9,1093897(54) 10
-31

 ʢʛ 0,59 

ʚ ʘʪʦʤʥʳʭ ʝʜʠʥʠʮʘʭ ʤʘʩʩʳ   5,48579903(13) 10
-4

 ʘ.ʝ.ʤ. 0,023 

ʚ ʵʣʝʢʪʨʦʥ-ʚʦʣʴʪʘʭ mec
2
/{e}   0,51099906(15) ʄʵɺ 0,30 
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ʆʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʵʣʝʢʪʨʦʥʘ ʢ ʤʘʩʩʝ 

ʤʶʦʥʘ  

me/mɛ 4,83633218(71) 10
-3

 0,15 

ʆʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʵʣʝʢʪʨʦʥʘ ʢ ʤʘʩʩʝ ʧʨʦ-

ʪʦʥʘ  

me/mp 5,44617013(11) 10
-4

 0,020 

ʆʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʵʣʝʢʪʨʦʥʘ ʢ ʤʘʩʩʝ ʜʝʡ-

ʪʨʦʥʘ  

me/md 2,72443707(6) 10
-4

 0,020 

ʆʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʵʣʝʢʪʨʦʥʘ ʢ ʤʘʩʩʝ ʘʣʴ-

ʬʘ- ʯʘʩʪʠʮʳ  

me/ma 1,370 933 54(3) 10
-4

 0,021 

ʆʪʥʦhʝʥʠʝ ʟʘʨʷʜʘ ʵʣʝʢʪʨʦʥʘ ʢ ʝʛʦ ʤʘʩʩʝ  -e/mb ï 1,758 819 62(53) 10
11
ʂʣĀʢʛ

-1
 0,30 

ʄʦʣʷʨʥʘʷ ʤʘʩʩʘ ʵʣʝʢʪʨʦʥʘ  ʄ(ʝ) 5,48579903(13) 10 
-7

 ʢʛ/ʤʦʣʴ 0,023 

ʂʦʤʧʪʦʥʦʚʩʢʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ʵʣʝʢʪʨʦʥʘ          

h/mec ɚc 
4
 2,42631058(22) 10

-12
ʤ 0,089 

ɚc/2 =Ŭa0=Ŭ
2
/4 RÐ  3,86159323(35) 10

-13
 ʤ 0,089 

ʂʣʘʩʩʠʯʝʩʢʠʡ ʨʘʜʠʫʩ ʵʣʝʢʪʨʦʥʘ Ŭ
2
a0 rb 2,81794092(38) 10

-15
 ʤ 0,13 

ʊʦʤʩʦʥʦʚʩʢʦʝ ʩʝʯʝʥʠʝ ʨʘʩʩʝʷʥʠʷ (8/3)r
2
e  ůb 0,66524616(18) 10

-28
 ʤ

2
 0,27 

ʄʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʵʣʝʢʪʨʦʥʘ  ɛb 928,47701(31) 10
-28

 ɼʞĀʊʣ
-1
 0,34 

ʚ ʤʘʛʥʝʪʦʥʘʭ ɹʦʨʘ  ɛb/ɛɓ 1,001159652193(10)  1 10
-5

 

ʚ ʷʜʝʨʥʳʭ ʤʘʛʥʝʪʦʥʘʭ  ɛb/ɛn 1838,282000(37)  0,020 

ɸʥʦʤʘʣʠʷ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʵʣʝʢʪʨʦʥʘ      

e/ B-1 ab 1,159652193(10) 10
-3

 0,0086 

g-ʬʘʢʪʦʨ ʩʚʦʙʦʜʥʦʛʦ ʵʣʝʢʪʨʦʥʘ 2(1+ae)  gb 2,002319304386(20)  1-10-*  

ʆʪʥʦʰʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʵʣʝʢʪʨʦ-

ʥʘ  

    

ʢ ʤʘʛʥʠʪʥʦʤʫ ʤʦʤʝʥʪʫ ʤʶʦʥʘ  ɛe/ɛɛ 206,766967(30)  0,15 

ʆʪʥʦʰʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʵʣʝʢʪʨʦ-

ʥʘ  

    

ʢ ʤʘʛʥʠʪʥʦʤʫ ʤʦʤʝʥʪʫ ʧʨʦʪʦʥʘ  ɛe/ɛp 658,2106881(66)  0,010 

ʄʶʦʥ 

ʄʘʩʩʘ ʧʦʢʦʷ ʤʶʦʥʘ  mɛ 1,8835327(11) 10
-28

 ʢʛ 0,61 

ʚ ʘʪʦʤʥʳʭ ʝʜʠʥʠʮʘʭ ʤʘʩʩʳ   0,113428913(17) ʘ.ʝ.ʤ. 0,15 
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ʚ ʵʣʝʢʪʨʦʥ-ʚʦʣʴʪʘʭ mɛʩ
2
/{ʝ}   105,658389(34) ʄʵɺ 0,32 

ʆʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʤʶʦʥʘ ʢ ʤʘʩʩʝ ʵʣʝʢ-

ʪʨʦʥʘ  

mɛ/mb 206,768262(30)  0,15 

ʄʦʣʷʨʥʘʷ ʤʘʩʩʘ ʤʶʦʥʘ  ʄ(ɛ) 1,13428913(17) 10
-4

 ʢʛ/ʤʦʣʴ 0,15 

ʄʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʤʶʦʥʘ  ɛɛ 4,4904514(15) 10
-26

 ɼʞĀʊʣ
-1
 0,33 

ʚ ʤʘʛʥʝʪʦʥʘʭ ɹʦʨʘ  ɛɛ/ɛb 4,84197097(71) 10
-3

 0,15 

ʚ ʷʜʝʨʥʳʭ ʤʘʛʥʝʪʦʥʘʭ  ɛɛ/ɛn 8,8905981(13)  0,15 

ɸʥʦʤʘʣʠʷ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʤʶʦʥʘ      

[ɛɛ/(eǩ/2mɛ)] - 1  ʘɛ 1,1659230(84) 10
-3

 7,2 

tf-ʬʘʢʪʦʨ ʩʚʦʙʦʜʥʦʛʦ ʤʶʦʥʘ 2(1 + Ŭɛ)  gɛs 2,002331846(17)  0,0084 

ʆʪʥʦʰʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʤʶʦʥʘ ʢ          

ʤʘʛʥʠʪʥʦʤʫ ʤʦʤʝʥʪʫ ʧʨʦʪʦʥʘ  ɛɛ/ɛp 3,18334547(47)  0,15 

ʇʨʦʪʦʥ 

ʄʘʩʩʘ ʧʦʢʦʷ ʧʨʦʪʦʥʘ  mp 1,6726231(10) 10
-27

 ʢʛ 0,59 

ʚ ʘʪʦʤʥʳʭ ʝʜʠʥʠʮʘʭ ʤʘʩʩʳ   1,007276470(12) ʘ.ʝ.ʤ. 0,012 

ʚ ʵʣʝʢʪʨʦʥ-ʚʦʣʴʪʘʭ mɛc
2
/{e}  938,27231(28) ʄʵɺ 0,30 

ʆʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʧʨʦʪʦʥʘ ʢ ʤʘʩʩʝ ʵʣʝʢ-

ʪʨʦʥʘ  

mp/mb 1836,152 701(37)  0,020 

ʆʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʧʨʦʪʦʥʘ ʢ ʤʘʩʩʝ ʤʶʦʥʘ  mp/mɛ 8,880 2444(13)  0,15 

ʆʪʥʦʰʝʥʠʝ ʟʘʨʷʜʘ ʧʨʦʪʦʥʘ ʢ ʝʛʦ ʤʘʩʩʝ  ʝ/ʪʨ 9,5788309(29) 10
7
 ʂʣĀʢʛ

-1
 0,30 

ʄʦʣʷʨʥʘʷ ʤʘʩʩʘ ʧʨʦʪʦʥʘ  ʄ(ʨ) 1,007276470(12) 10
-3

 ʢʛ/ʤʦʣʴ 0,012 

ʂʦʤʧʪʦʥʦʚʩʢʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ʧʨʦʪʦʥʘ 

h/mpc 

ɚcp 1,32141002(12) 10
-15

 ʤ 0,089 

ɚcp/2   2,10308937(19) 10
-16

 ʤ 0,089 

ʄʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʧʨʦʪʦʥʘ  ɛp 1,41060761(47) 10
-26

 ɼʞĀʊʣ
-1
 0,34 

ʚ ʤʘʛʥʝʪʦʥʘʭ ɹʦʨʘ  ɛp/ɛb 1,521032202(15) 10
-3

 0,010 

ʚ ʷʜʝʨʥʳʭ ʤʘʛʥʝʪʦʥʘʭ  ɛp/ɛn 2,792847386(63)  0,023 
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ʇʦʧʨʘʚʢʘ ʥʘ ʜʠʘʤʘʛʥʠʪʥʦʝ ʵʢʨʘʥʠʨʦʚʘ-

ʥʠʝ  ʧʨʦʪʦʥʦʚ ʚ ʚʦʜʝ,ʜʣʷ ʩʬʝʨʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʮʘ ʧʨʠ 25 Áʉ 1 ï ɛp/ɛp ůH2O 25,689(15) 10
-6

 *ʪÄ 

ʄʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʧʨʦʪʦʥʘ (H2O, ʩʬʝʨʠ-

ʯʝʩʢʠʡ ʦʙʨʘʟʝʮ, 25 Áʉ)  

ɛp 1,410571 38(47) 10
-26

 ɼʞĀʊʣ
-1
 0,34 

ʚ ʤʘʛʥʝʪʦʥʘʭ ɹʦʨʘ  ɛp/ɛb 1,520993129(17) 10
-3

 0,011 

ʚ ʷʜʝʨʥʳʭ ʤʘʛʥʝʪʦʥʘʭ  ɛp/ɛn 2,792775642(64)  0,023 

ɻʠʨʦʤʘʛʥʠʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʧʨʦʪʦʥʘ  ũP 26 752,2128(81) 10
4
 ʩ

-1
Āʊʣ

-1
 0,30 

  ɔʨ/2  42,577469(13) ʄɻʮĀʊʣ
-1
 0,30 

ɻʠʨʦʤʘʛʥʠʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʧʨʦʪʦʥʘ (ʅ2ʆ, 

ʩʬʝʨʠʯʝʩʢʠʡ ʦʙʨʘʟʝʮ, 25 Áʉ)  

ɔʨ 26751,5255(81) 10
4
 ʩ

-1
Āʊʣ

-1
 0,30 

  ɔʨ/2  42,576375(13) ʄɻʮĀʊʣ
-1
 0,30 

ʅʝʡʪʨʦʥ 

ʄʘʩʩʘ ʧʦʢʦʷ ʥʝʡʪʨʦʥʘ  mn 1,6749286(10) 10
-27

 ʢʛ 0,59 

ʚ ʘʪʦʤʥʳʭ ʝʜʠʥʠʮʘʭ ʤʘʩʩʳ   1,008664904(14) ʘ.ʝ.ʤ. 0,014 

ʚ ʵʣʝʢʪʨʦʥ-ʚʦʣʴʪʘʭ ʪʧʩ
2
/{ʝ}   939,56563(28) ʄʵɺ 0,30 

ʆʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʥʝʡʪʨʦʥʘ ʢ ʤʘʩʩʝ      

ʵʣʝʢʪʨʦʥʘ mn/mb 1838,683662(40)  0,022 

ʆʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʥʝʡʪʨʦʥʘ ʢ ʤʘʩʩʝ ʧʨʦ-

ʪʦʥʘ  

mn/mp 1,001378404(9)  0,009 

ʄʦʣʷʨʥʘʷ ʤʘʩʩʘ ʥʝʡʪʨʦʥʘ  M(n) 1,008664904(14) 10
-3

 ʢʛ/ʤʦʣʴ 0,014 

ʂʦʤʧʪʦʥʦʚʩʢʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ʥʝʡʪʨʦʥʘ 

h/ʪĂʩ  

ȿC,n 1,31959110(12) 10
-15

 ʤ 0,089 

ȿC,n/2    2,10019445(19) 10
-16
ʤ 0,089 

ʄʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʥʝʡʪʨʦʥʘ** ɛn 0,96623707(40) 10
-26

 ɼʞĀʊʣ
-1
 0,41 

ʚ ʤʘʛʥʝʪʦʥʘʭ ɹʦʨʘ  ɛn/ɛB 1,04187563(25) 10
-3

 0,24 

ʚ ʷʜʝʨʥʳʭ ʤʘʛʥʝʪʦʥʘʭ  ɛn/ɛN 1,91304275(45)  0,24 

ʆʪʥʦʰʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʥʝʡʪʨʦ-

ʥʘ  
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ʢ ʤʘʛʥʠʪʥʦʤʫ ʤʦʤʝʥʪʫ ʵʣʝʢʪʨʦʥʘ  ɛn/ɛb 1,04066882(25) 10
-3

 0,24 

ʆʪʥʦʰʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʥʝʡʪʨʦ-

ʥʘ  

    

ʢ ʤʘʛʥʠʪʥʦʤʫ ʤʦʤʝʥʪʫ ʧʨʦʪʦʥʘ  ɛn/ɛp 0,68497934(16)  0,24 

ɼʝʡʪʨʦʥ 

ʄʘʩʩʘ ʧʦʢʦʷ ʜʝʡʪʨʦʥʘ  md 3,3435860(20) 10
-27

 ʢʛ 0,59 

ʚ ʘʪʦʤʥʳʭ ʝʜʠʥʠʮʘʭ ʤʘʩʩʳ   2,013553214(24) ʘ.ʝ.ʤ. 0,012 

ʚ ʵʣʝʢʪʨʦʥ-ʚʦʣʴʪʘʭ ʪdʩ
2
/{ʝ}   1875,61339(57) ʄʵɺ 0,30 

ʆʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʜʝʡʪʨʦʥʘ ʢ ʤʘʩʩʝ     

ʵʣʝʢʪʨʦʥʘ  md/mb 3670,483014(75)  0,020 

ʆʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʜʝʡʪʨʦʥʘ ʢ ʤʘʩʩʝ ʧʨʦ-

ʪʦʥʘ  

md/mp 1,999007496(6)  0,003 

ʄʦʣʷʨʥʘʷ ʤʘʩʩʘ ʜʝʡʪʨʦʥʘ  M(d) 2,013553214(24) 10
-3

 ʢʛ/ʤʦʣʴ 0,012 

ʄʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʜʝʡʪʨʦʥʘ**  ɛd 0,43307375(15) 10
-26
ɼʞĀʊʣ

-1
 0,34 

ʚ ʤʘʛʥʝʪʦʥʘʭ ɹʦʨʘ  ɛd/ɛB 0,4669754479(91) 10
-3

 0,019 

ʚ ʷʜʝʨʥʳʭ ʤʘʛʥʝʪʦʥʘʭ   0,857438230(24)  0,028 

ʆʪʥʦʰʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʜʝʡʪʨʦʥʘ 

ʢ ʤʘʛʥʠʪʥʦʤʫ ʤʦʤʝʥʪʫ ʵʣʝʢʪʨʦʥʘ  

 
0,4664345460(91) 10

-3
 0,019 

ʆʪʥʦʰʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʜʝʡʪʨʦʥʘ      

ʢ ʤʘʛʥʠʪʥʦʤʫ ʤʦʤʝʥʪʫ ʧʨʦʪʦʥʘ   0,3070122035(51)  0,017 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʢʦʥʩʪʘʥʪʳ 

ʇʦʩʪʦʷʥʥʘʷ ɸʚʦʛʘʜʨʦ  NA 6,0221367(36) 10
23
ʤʦʣʴ

-1
 0,59 

ʄʦʣʷʨʥʘʷ ʧʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ  NAh 3,99031323(36) 10
-10

 ɼʞĀʩĀʤʦʣʴ
-1
 0,089 

  NAhc 0,11962658(11) ɼʞĀʤĀʤʦʣʴ
-1

 0,089 

ɸʪʦʤʥʘʷ ʝʜʠʥʠʮʘ ʤʘʩʩʳ      

1 a.e.ʤ.= 1/12m(
12

C)=ma.e.M.  ʘ.ʝ.ʤ. 1,6605402(10) 10
-27

 ʢʛ 0,59 

ʚ ʵʣʝʢʪʨʦʥ-ʚʦʣʴʪʘʭ ma.e.M ʩ
ʛ
/(ʝ}   931,49432(28) ʄʵɺ 0,30 

ʇʦʩʪʦʷʥʥʘʷ ʌʘʨʘʜʝʷ  F 96 485,309(29) ʂʣĀʤʦʣʴ
-1
 0,30 

ʋʥʠʚʝʨʩʘʣʴʥʘʷ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ  R 8,314510(70) ɼʞĀʤʦʣʴ
-1
Āʂ

-1
 8,4 
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ʇʦʩʪʦʷʥʥʘʷ ɹʦʣʴʮʤʘʥʘ R/NA  k 1,380658(12) 10
-23
ĀɼʞĀʂ

-1
 8,5 

ʚ ʵʣʝʢʪʨʦʥ-ʚʦʣʴʪʘʭ k/{e}   8,617385(73) 10
-5

 ʵɺĀʂ
-1
 8,4 

ʚ ʛʝʨʮʘʭ k/h  2,083674(18) 10
10
ĀɻʮĀʂ

-1
 8,4 

ʚ ʚʦʣʥʦʚʳʭ ʯʠʩʣʘʭ k/hc   69,50387(59) ʤ
-1
Āʂ

-1
 8,4 

ʄʦʣʷʨʥʳʡ ʦʙʲʝʤ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ, Pʊ/ʨ      

ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ      

(ʊ = 273,15 ʂ, p = 101 325 ʇʘ)  Vm 22,41410(19) 10
-3

 ʤ
3
/ʤʦʣʴ 8,4 

ʧʨʠ ʊ = 273,15 ʂ, p = 100 ʢʇʘ   22,71108(19) 10
-3

 ʤ
3
/ʤʦʣʴ 8,4 

ʇʦʩʪʦʷʥʥʘʷ ʃʦʰʤʠʜʪʘ NA/Vm n0 2,686763(23) 10
25
ʤ

-3
 8,5 

ʇʦʩʪʦʷʥʥʘʷ ʘʙʩʦʣʶʪʥʦʡ ʵʥʪʨʦʧʠʠ***      

5/2+ln{(2 ma.e.m.kT1/h
2
)
3/2

kT1/p0}      

ʧʨʠ T1 = 1ʂ, p0 = 100 ʢʇʘ  S0/R -1,151 693(21)  18 

ʧʨʠ ʊ1 = 1ʂ. p0 = 101 325 ʇʘ   -1,164 856(21)  18 

ʇʦʩʪʦʷʥʥʘʷ ʉʪʝʬʘʥʘ-ɹʦʣʴʮʤʘʥʘ      

(ˊ
2
/60)k

4
/ǩ

3
c

2
  ů 5,67051(19) 10

-3
 ɺʪĀʤ

-2Ā
ʂ

-4
 34 

ʇʝʨʚʘʷ ʧʦʩʪʦʷʥʥʘʷ ʠʟʣʫʯʝʥʠʷ 2 hc
2
 c1 3,7417749(22) 10

-16
 ɺʪĀʤ

2
 0,60 

ɺʪʦʨʘʷ ʧʦʩʪʦʷʥʥʘʷ ʠʟʣʫʯʝʥʠʷ hc/k  c2 0,01438769(12) ʤĀʂ 8,4 

ʇʦʩʪʦʷʥʥʘʷ ʚ ʟʘʢʦʥʝ ʩʤʝʱʝʥʠʷ ɺʠʥʘ      

b=ɚmaxT=ʩ2/4,965 114 23...****  b 2,897756(24) 10
-3

 ʤĀʂ 8,4 

 

* ʕʥʝʨʛʠʷ ʍʘʨʪʨʠ (1 ʭʘʨʪʨʠ) ʨʘʚʥʘ ʝʜʠʥʠʮʝ ʵʥʝʨʛʠʠ ʚ ʘʪʦʤʥʦʡ ʩʠʩʪʝʤʝ ʝʜʠʥʠʮ. 

** ɿʜʝʩʴ ʧʨʠʚʝʜʝʥʘ ʩʢʘʣʷʨʥʘʷ ʚʝʣʠʯʠʥʘ ʤʦʤʝʥʪʘ ʥʝʡʪʨʦʥʘ. ʄʘʛʥʠʪʥʳʡ ʜʠʧʦʣʴ ʥʝʡʪʨʦʥʘ ʠʤʝʝʪ ʥʘʧʨʘʚʣʝʥʠʝ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʥʘ-

ʧʨʘʚʣʝʥʠʶ ʤʘʛʥʠʪʥʦʛʦ ʜʠʧʦʣʷ ʧʨʦʪʦʥʘ, ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʠʧʦʣʶ, ʦʙʫʩʣʦʚʣʝʥʥʦʤʫ ʚʨʘʱʝʥʠʝʤ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʟʘʨʷʜʘ. 

ʇʨʠʙʣʠʞʝʥʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʚʝʢʪʦʨʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ɛd = ɛp + ɛn 

*** ʕʥʪʨʦʧʠʷ ʠʜʝʘʣʴʥʦʛʦ ʤʦʥʦʘʪʦʤʥʦʛʦ ʛʘʟʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʘʪʦʤʥʳʤ ʚʝʩʦʤ ɸʦʪʥ ʜʘʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ S=S0+3/2Rlnɸʦʪʥ ï Rln(p/p0 + 

+ 5/2Rln(T/K) 

**** ʏʠʩʣʝʥʥʘʷ ʢʦʥʩʪʘʥʪʘ 4,965 114 23... ʷʚʣʷʝʪʩʷ ʢʦʨʥʝʤ ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʭ = 5(1 ï e
-x
). 
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ȫȪȮȳȮȼɁ, ȪȴȵȹȷȰȦȫȲɁȫ Ȱ ȵȶȮȲȫȳȫȳȮɄ ȳȦȶȦȨȳȫ ȷ ȫȪȮȳȮȼȦȲȮ ȷȮ 

 

ɺʝʣʠʯʠʥʘ 

ɽʜʠʥʠʮʘ 

ʉʦʦʪʥʦʰʝʥʠʝ ʩ ʝʜʠʥʠʮʝʡ ʉʀ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʝ 

ʨʫʩʩʢʦʝ 

ɼʣʠʥʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʘʷ ʝʜʠ-

ʥʠʮʘ 

uʘ a. e. å 1,49598Ā10
11

 ʤ 

ʩʚʝʪʦʚʦʡ ʛʦʜ ly ʩʚ. ʛʦʜ å 9,4605Ā10
15
ʤ 

ʧʘʨʩʝʢ pc ʧʢ å 3,0857Ā10
16
ʤ 

ʄʘʩʩʘ ʪʦʥʥʘ t ʪ 10
3
ʢʛ 

ʘʪʦʤʥʘʷ ʝʜʠʥʠʮʘ ʤʘʩʩʳ u a.e.ʤ. å 1,66054Ā10
-27
ʢʛ 

ɺʨʝʤʷ*
)
 ʤʠʥʫʪʘ min ʤʠʥ. 60 ʩ 

ʯʘʩ h ʯ 3600 ʩ 

ʩʫʪʢʠ d ʩʫʪ. 86400 ʩ 

ʇʣʦʩʢʠʡ ʫʛʦʣ  ʛʨʘʜʫʩ .. Á, ...Á, /180 ʨʘʜ å 1,745329Ā10
-2 
ʨʘʜ 

ʤʠʥʫʪʘ .. ó, ... ô, /10800 ʨʘʜ å 2,908882Ā10
-4 
ʨʘʜ 

ʩʝʢʫʥʜʘ ...ò, ...ò, /648000 ʨʘʜ å 4,848137Ā10
-6

 ʨʘʜ 

ʛʨʘʜ(ʛʦʥ) ...
g
(gon) ʛʨʘʜ. ( /200) ʨʘʜ 

ʇʣʦʱʘʜʴ ʛʝʢʪʘʨ ha ʛʘ 10
4
ʤ

2
 

ʆʙʲʝʤ, ʚʤʝʩʪʠʤʦʩʪʴ ʣʠʪʨ l, L ʣ 10
-3
ʤ

3
 

ʕʥʝʨʛʠʷ ʵʣʝʢʪʨʦʥ-ʚʦʣʴʪ eV ʵɺ å 1,60218Ā10
-19
ɼʞ 

ʆʧʪʠʯʝʩʢʘʷ ʩʠʣʘ ʜʠʦʧʪʨʠʷ - ʜʧʪʨ 1 ʤ
-1

 

ʄʝʭʘʥʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʴʶʪʦʥ ʥʘ ʢʚʘʜʨʘʪʥʳʡ 

ʤʠʣʣʠʤʝʪʨ 

N/mm
2
 ʅ/ʤʤ

2
 1 ʄʇʘ 

ʇʦʣʥʘʷ ʤʦʱʥʦʩʪʴ (ʚ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ)  ʚʦʣʴʪ-ʘʤʧʝʨ VĀA ɺĀɸ - 

ʈʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ (ʚ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ) ʚʘʨ var ʚʘʨ - 

*
)
 ɼʦʧʫʩʢʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʪʘʢʞʝ ʥʝʜʝʣʶ (ʥʝʜ), ʤʝʩʷʮ (ʤʝʩ), ʛʦʜ, ʚʝʢ, ʪʳʩʷʯʝʣʝʪʠʝ. 
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ȨȦȬȳȫȯȾȮȫ ȴȸȳȴȷȮȸȫȱɂȳɁȫ Ȯ ȱȴȩȦȶȮȺȲȮȽȫȷȰȮȫ ȨȫȱȮȽȮȳɁ Ȯ ȮȻ ȫȪȮȳȮȼɁ 

 

ɺʝʣʠʯʠʥʘ 

ɽʜʠʥʠʮʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʣʠ ʯʠ-

ʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ 
ʇʨʠʤʝʯʘʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʤʝʞʜʫʥʘ-

ʨʦʜʥʦʝ 

ʨʫʩʩʢʦʝ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ (ʙʝʟʨʘʟʤʝʨʥʦʝ ʦʪʥʦʰʝʥʠʝ 

ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ ʢ ʦʜʥʦʠʤʝʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʚʝʣʠʯʠʥʝ, ʧʨʠʥʠʤʘʝʤʦʡ ʟʘ ʠʩʭʦʜʥʫʶ): ʢʧʜ; ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ; ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ; ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʜʠʵʣʝʢ-

ʪʨʠʯʝʩʢʘʷ ʠ ʤʘʛʥʠʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ; ʤʘʛʥʠʪʥʘʷ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ; ʤʘʩʩʦʚʘʷ, ʦʙʲʝʤʥʘʷ ʠ ʤʦʣʷʨʥʳʝ 

ʜʦʣʠ; ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʣʫʯʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʘʪʝʣʷ 

(ʢʦʵʬʬʠʮʠʝʥʪ ʯʝʨʥʦʪʳ); ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʧʝʢʪʨʘʣʴ-

ʥʘʷ ʩʚʝʪʦʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ; ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʛʣʦ-

ʱʝʥʠʷ, ʦʪʨʘʞʝʥʠʷ, ʧʨʦʧʫʩʢʘʥʠʷ; ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʵʣʝʤʝʥʪʘ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʦʣʝʢʫʣʷʨ-

ʥʘʷ ʤʘʩʩʘ ʚʝʱʝʩʪʚʘ; ʩʪʝʧʝʥʴ ʜʠʩʩʦʮʠʘʮʠʠ ʠ ʜʨ. 

ʝʜʠʥʠʮʘ (ʯʠʩʣʦ 1) - - 1 
 

ʧʨʦʮʝʥʪ % % 10
-2

 

ʧʨʦʤʠʣʣʝ %0 %0 10
-3

 

ʤʠʣʣʠʦʥʥʘʷ ʜʦʣʷ ʨʨm ʤʣʥ
-1
 10

-6
 

ʤʠʣʣʠʘʨʜʥʘʷ ʜʦʣʷ - ʤʣʨʜ
-1

 10
-9

 

ʃʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ (ʣʦʛʘʨʠʬʤ ʙʝʟʨʘʟʤʝʨʥʦ-

ʛʦ ʦʪʥʦʰʝʥʠʷ ʦʜʥʦʠʤʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ. 

ɽʩʣʠ ʠʩʭʦʜʥʘʷ ʚʝʣʠʯʠʥʘ ʬʠʢʩʠʨʫʝʪʩʷ çʧʦ ʩʦʛʣʘʰʝ-

ʥʠʶè, ʪʦ ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʟʥʘʯʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ 

ʙʝʣ ɺ ɹ 
1ɹ = lg(P2/P1) ʧʨʠ ʈ2 = 

10P1 

ʈ1, ʈ2 ð ʦʜʥʦʠʤʝʥ-

ʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʚʝʣʠʯʠʥʳ (ʤʦʱʥʦʩʪʠ, 

ʵʥʝʨʛʠʠ, ʧʣʦʪʥʦʩʪʠ 

ʵʥʝʨʛʠʠ ʠ ʪ. ʧ.) 
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ʤʘʩʰʪʘʙʝ): ʫʩʠʣʝʥʠʝ, ʦʩʣʘʙʣʝʥʠʝ, ʫʨʦʚʝʥʴ ʟʚʫʢʦʚʦʛʦ 

ʜʘʚʣʝʥʠʷ (ʦʪʥʦʩʠʪʝʣʴʥʦ 20 ʤʢʇʘ) ʠ ʪ. ʜ.   

   
1ɹ = 2lg(F2/F1) ʧʨʠ F2 

= /10F1 

F1, F2 ð ʦʜʥʦʠʤʝʥ-

ʥʳʝ çʩʠʣʦʚʳʝ ʚʝʣʠ-

ʯʠʥʳè (ʥʘʧʨʷʞʝʥʠʷ, 

ʩʠʣʳ ʪʦʢʘ, ʜʘʚʣʝʥʠʷ, 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ 

ʠ ʪ. ʧ.) 

ʜʝʮʠʙʝʣ dB ʜɹ 1ʜɹ = 0,1ɹ 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʫʢʘʟʘʪʴ ʠʩʭʦʜʥʫʶ ʚʝ-

ʣʠʯʠʥʫ ʝʝ ʟʥʘʯʝʥʠʝ 

ʧʦʤʝʱʘʶʪ ʚ ʩʢʦʙʢʘʭ 

ʧʦʩʣʝ ʫʢʘʟʘʥʠʷ ʣʦʛʘ-

ʨʠʬʤʠʯʝʩʢʦʡ ʚʝʣʠ-

ʯʠʥʳ 

ʋʨʦʚʝʥʴ ʛʨʦʤʢʦʩʪʠ ʟʚʫʢʘ  

ʬʦʥ phon ʬʦʥ 

1 ʬʦʥ ʨʘʚʝʥ ʫʨʦʚʥʶ 

ʛʨʦʤʢʦʩʪʠ ʟʚʫʢʘ, ʜʣʷ 

ʢʦʪʦʨʦʛʦ ʫʨʦʚʝʥʴ ʟʚʫ-

ʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʨʘʚ-

ʥʦʛʨʦʤʢʦʛʦ ʩ ʥʠʤ 

ʟʚʫʢʘ ʯʘʩʪʦʪʦʡ 1000 

ɻʮ ʨʘʚʝʥ 1 ʜɹ 

 

ʏʘʩʪʦʪʥʳʡ ʠʥʪʝʨʚʘʣ 

ʦʢʪʘʚʘ - ʦʢʪ 
1 ʦʢʪ = log2(f2/f1), 

ʧʨʠ f2/f1 = 2 

f1, f2 - ʯʘʩʪʦʪʳ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʝ ʛʨʘʥʠ-

ʮʘʤ ʠʥʪʝʨʚʘʣʘ 

  
ʜʝʢʘʜʘ - ʜʝʢ 

1 ʜʝʢ = lg(f2/f1) 

ʧʨʠ f2/f1 = 10 
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ȫȪȮȳȮȼɁ, ȨȶȫȲȫȳȳȴ ȪȴȵȹȷȰȦȫȲɁȫ Ȱ ȵȶȮȲȫȳȫȳȮɄ 

 

ɺʝʣʠʯʠʥʘ 

ɽʜʠʥʠʮʘ 
ʇʨʠʤʝʯʘʥʠʝ  

(ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ) ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʆʙʦʟʥʘʯʝʥʠʝ 

ʉʦʦʪʥʦʰʝʥʠʝ ʩ ʝʜʠʥʠʮʝʡ ʉʀ 
ʤʝʞʜʫʥʘʨʦʜʥʦʝ  ʨʫʩʩʢʦʝ  

ɼʣʠʥʘ ʤʦʨʩʢʘʷ ʤʠʣʷ n mile ʤʠʣʷ 1852 ʤ (ʪʦʯʥʦ) ɺ ʤʦʨʩʢʦʡ ʥʘʚʠʛʘʮʠʠ  

ʄʘʩʩʘ ʢʘʨʘʪ carat ʢʘʨ 2Ā10
-4

 ʢʛ (ʪʦʯʥʦ) ɼʣʷ ʜʨʘʛʦʮʝʥʥʳʭ ʢʘʤʥʝʡ ʠ 

ʞʝʤʯʫʛʘ  

ʃʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ ʪʝʢʩ metrique tex ʪʝʢʩ 10
-6

 ʢʛ/ʤ (ʪʦʯʥʦ) ɺ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ  

ʉʢʦʨʦʩʪʴ ʫʟʝʣ kn ʋɿ (1852/3600) ʤ/ʩ (ʪʦʯʥʦ) å 

å 0,51444... ʤ/ʩ 

ɺ ʤʦʨʩʢʦʡ ʥʘʚʠʛʘʮʠʠ  

ʋʩʢʦʨʝʥʠʝ ʛʘʣ Gal ɻʘʣ 10
-2
ʤ/ʩ

2
 ɺ ʛʨʘʚʠʤʝʪʨʠʠ  

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʦʙʦʨʦʪ ʚ ʩʝʢʫʥʜʫ r/s ʦʙ/ʩ 1ʩ
-1

  

 ʦʙʦʨʦʪ ʚ ʤʠʥʫʪʫ r/min ʦʙ/ʤʠʥ 1/60 ʩ
-1

 å 0,016 66... ʩ-
1
  

ɼʘʚʣʝʥʠʝ ʙʘʨ bar ʙʘʨ 10
5
ʇʘ  

ʅʘʪʫʨʘʣʴʥʳʡ ʣʦʛʘʨʠʬʤ ʙʝʟʨʘʟ-

ʤʝʨʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ 

ʚʝʣʠʯʠʥʳ ʢ ʦʜʥʦʠʤʝʥʥʦʡ ʬʠʟʠʯʝ-

ʩʢʦʡ ʚʝʣʠʯʠʥʝ, ʧʨʠʥʠʤʘʝʤʦʡ ʟʘ 

ʠʩʭʦʜʥʫʶ  

ʥʝʧʝʨ Np ʅʧ 
1 ʥʇ = 2/ln 10 ɹ å 0,868 5889... 

ɹ = 8.685 889... ʜɹ 
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ʊʘʙʣʠʮʘ 8 

 

ȵȶȮȷȸȦȨȰȮ ȷȮ Ȯ ȲȳȴȬȮȸȫȱȮ ȪȱɅ ȴȧȶȦȭȴȨȦȳȮɅ ȪȫȷɅȸȮȽȳɁȻ ȰȶȦȸȳɁȻ Ȯ ȪȴȱɂȳɁȻ ȫȪȮȳȮȼ 

Ȯ ȮȻ ȳȦȮȲȫȳȴȨȦȳȮȯ 

 

ʇʨʠʩʪʘʚ-

ʢʘ 

ʆʙʦʟʥʘʯʝʥʠʝ ʧʨʠ-

ʩʪʘʚʢʠ ʄʥʦʞʠ-

ʪʝʣʴ 
ʇʨʠʩʪʘʚʢʘ 

ʆʙʦʟʥʘʯʝʥʠʝ ʧʨʠ-

ʩʪʘʚʢʠ ʄʥʦʞʠ-

ʪʝʣʴ 
ʇʨʠʩʪʘʚʢʘ 

ʆʙʦʟʥʘʯʝʥʠʝ ʧʨʠʩʪʘʚʢʠ 
ʄʥʦʞʠ-

ʪʝʣʴ ʤʝʞʜʫʥʘ-

ʨʦʜʥʦʝ 

ʨʫʩ-

ʩʢʦʝ 

ʤʝʞʜʫʥʘ-

ʨʦʜʥʦʝ 
ʨʫʩʩʢʦʝ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʨʫʩʩʢʦʝ 

ʵʢʩʘ ɽ ʕ 10
13

 ʢʠʣʦ k ʢ 10
3
 ʤʠʣʣʠ m ʤ 10

-3
 

ʧʝʪʘ ʨ ʇ 10
15

 ʛʝʢʪʦ h ʛ 10
2
 ʤʠʢʨʦ ɛ ʤʢ 10

-6
 

ʪʝʨʘ ʊ ʊ 10
13

 ʜʝʢʘ da ʜʘ 10
1
 ʥʘʥʦ n ʥ 10

-9
 

ʛʠʛʘ G ɻ 10
9
 ʜʝʮʠ d ʜ 10

-1
 ʧʠʢʦ p ʧ 10

-12
 

ʤʝʛʘ ʄ ʄ 10
6
 ʩʘʥʪʠ ʩ ʩ 10

-2
 ʬʝʤʪʦ f ʬ 10

-15
 

        ʘʪʪʦ a ʘ 10
-18
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ʊʘʙʣʠʮʘ 9 

ȷȴȴȸȳȴȾȫȳȮɅ ȷ ȫȪȮȳȮȼȦȲȮ ȷȮ ȳȫȰȴȸȴȶɁȻ ȶȦȳȫȫ ȾȮȶȴȰȴ ȵȶȮȲȫȳɅȨȾȮȻȷɅ ȫȪȮȳȮȼ 

 

ɺʝʣʠʯʠʥʘ 

ɽʜʠʥʠʮʘ 
ɿʥʘʯʝʥʠʝ ʚ ʝʜʠʥʠʮʘʭ ʉʀ, ʢʨʘʪʥʳʭ 

ʠ ʜʦʣʴʥʳʭ ʦʪ ʥʠʭ ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʆʙʦʟʥʘʯʝʥʠʝ 

ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʨʫʩʩʢʦʝ 

ɼʣʠʥʘ ʘʥʛʩʪʨʝʤ ɸ A 10
-10

 ʤ (ʪʦʯʥʦ) = 0,1 ʥʤ 

ʠʢʩ-ʝʜʠʥʠʮʘ X ʠʢʩ-ʝʜ 1,002 06Ā10
-13

 ʤ 

ʤʠʢʨʦʥ m ʤʢ 10
-6

 ʤ (ʪʦʯʥʦ) ʚ 1 ʤʢʤ 

ʇʣʦʱʘʜʴ ʙʘʨʥ b 6 10
-28

 ʤ
2
 

ʘʨ a ʘ 100 ʤ
2
 

ʊʝʣʝʩʥʳʡ ʫʛʦʣ ʢʚʘʜʨʘʪʥʳʡ ʛʨʘʜʫʩ Ä  Ä  3,046Ā10
-4

 ʩʨ 

ʄʘʩʩʘ  ʮʝʥʪʥʝʨ q ʮ 100 ʢʛ (ʪʦʯʥʦ) 

ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ-ʩʝʢʫʥʜʘ ʚ 

ʢʚʘʜʨʘʪʝ ʥʘ ʤʝʪʨ 

kgfĀs
2
/m ʢʛʩĀʩ

2
/ʤ 9,80665 ʢʛ (ʪʦʯʥʦ) 

ʉʠʣʘ, ʚʝʩ  ʪʦʥʥʘ-ʩʠʣʘ tf ʪʩ 9,80665 ʢʅ (ʪʦʯʥʦ) 

ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ kgf ʢʛʩ 9,80665 ʅ (ʪʦʯʥʦ) 

ʛʨʘʤʤ-ʩʠʣʘ gf ʛʩ 9,80665 ʤʅ (ʪʦʯʥʦ) 

ʜʠʥʘ dyn ʜʠʥ 10
-6

 ʅ 

ʄʦʤʝʥʪ ʩʠʣʳ, ʤʦʤʝʥʪ ʧʘʨʳ 

ʩʠʣ 

ʪʦʥʥʘ-ʩʠʣʘ-ʤʝʪʨ tfĀm ʪʩĀʤ 9,80665 ʢʅĀʤ (ʪʦʯʥʦ) 

ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ-ʤʝʪʨ kgfĀm ʢʛʩĀʤ 9,80665 ʅĀʤ (ʪʦʯʥʦ) 

ʛʨʘʤʤ-ʩʠʣʘ-ʩʘʥʪʠʤʝʪʨ gfĀ-cm ʛʩĀʩʤ 98,0665 ʤʢʅĀʤ (ʪʦʯʥʦ) 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʪʦʥʥʘ-ʩʠʣʘ ʥʘ ʢʫʙʠʯʝʩʢʠʡ 

ʤʝʪʨ 

tf/m
3
 ʪʩĀʤ

3
 9,80665 ʢʅ/ʤ

2
 (ʪʦʯʥʦ) 

ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ ʥʘ ʢʫʙʠʯʝ-

ʩʢʠʡ ʤʝʪʨ 

kgf/m
3
 ʢʛʩ/ʤ

3
 9,80665 ʅ/ʤ

2
 (ʪʦʯʥʦ) 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʠʥʝʨ-

ʮʠʠ (ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ), ʤʘʭʦ-

ʚʦʡ ʤʦʤʝʥʪ 

ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ-ʤʝʪʨ-ʩʝʢʫʥʜʘ 

ʚ ʢʚʘʜʨʘʪʝ 

kgfĀmĀs
2
 ʢʛʩĀmĀc* 9,80665 ʢʛĀʤ

2
 (ʪʦʯʥʦ) 
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ʇʣʦʪʥʦʩʪʴ ʪʦʥʥʘ-ʩʠʣʘ-ʩʝʢʫʥʜʘ ʚ ʢʚʘʜʨʘʪʝ 

ʥʘ ʤʝʪʨ ʚ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ 

tfĀs
2
/m

4
 tcĀc

2
/m

4
 9,806 65Ā10

3
 ʢʛ/ʤ

2
 (ʪʦʯʥʦ) 

ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ-ʩʝʢʫʥʜʘ ʚ 

ʢʚʘʜʨʘʪʝ ʥʘ ʤʝʪʨ ʚ ʯʝʪʚʝʨʪʦʡ 

ʩʪʝʧʝʥʠ 

kgfĀs
2
/m

4
 ʢʛʩĀc

2
/m

4
 9,80665 ʢʛ/ʤ

2
 (ʪʦʯʥʦ) 

ʛʨʘʤʤ-ʩʠʣʘ-ʩʝʢʫʥʜʘ ʚ ʢʚʘʜʨʘʪʝ 

ʥʘ ʩʘʥʪʠʤʝʪʨ ʚ ʯʝʪʚʝʨʪʦʡ ʩʪʝ-

ʧʝʥʠ 

gf s/cm
4
 ʛʩĀc

2
 /cm

4
 980,665Ā10

3
 ʢʛ/ʤ

3
 (ʪʦʯʥʦ) 

ʀʤʧʫʣʴʩ ʩʠʣʳ ʪʦʥʥʘ-ʩʠʣʘ-ʩʝʢʫʥʜʘ tfĀs ʪʩĀʩ 9,80665 ʢʅĀʩ (ʪʦʯʥʦ) 

ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ-ʩʝʢʫʥʜʘ kgfĀs ʢʛʩĀʩ 9,80665 ʅĀʩ (ʪʦʯʥʦ) 

ɼʘʚʣʝʥʠʝ ʠ ʤʝʭʘʥʠʯʝʩʢʦʝ ʥʘ-

ʧʨʷʞʝʥʠʝ 

ʘʪʤʦʩʬʝʨʘ at ʘʪ 98,0665 ʢʇʘ (ʪʦʯʥʦ) 

ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ ʥʘ ʢʚʘʜʨʘʪ-

ʥʳʡ ʩʘʥʪʠʤʝʪʨ 

kgf/cm
2
 ʢʛʩ/ʩʤ

2
 98,0665 ʢʇʘ (ʪʦʯʥʦ) 

ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ ʥʘ ʢʚʘʜʨʘʪ-

ʥʳʡ ʤʝʪʨ 

kgf/m
2
 ʢʛʩ/ʤ

2
 9,80665 ʇʘ (ʪʦʯʥʦ) 

ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ ʥʘ ʢʚʘʜʨʘʪ-

ʥʳʡ ʤʠʣʣʠʤʝʪʨ 

kgf/mm
2
 ʢʛʩ/ʤʤ

2
 9,80665 ʄʇʘ (ʪʦʯʥʦ) 

ʤʠʣʣʠʤʝʪʨ ʨʪʫʪʥʦʛʦ ʩʪʦʣʙʘ mm Hg ʤʤ ʨʪ. ʩʪ. 133,322 ʇʘ 

ʪʦʨʨ Torr ʊʦʨʨ 133,322 ʇʘ 

ʤʠʣʣʠʤʝʪʨ ʚʦʜʷʥʦʛʦ ʩʪʦʣʙʘ mm H2O ʤʤ ʚʦʜ. ʩʪ. 9,80665 ʇʘ 

ɻʨʘʜʠʝʥʪ ʜʘʚʣʝʥʠʷ ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ ʥʘ ʤʝʪʨ ʚ ʢʫʙʝ kgf/m
3
 ʢʛʩ/ʤ

3
 9,80665 ʇʘ/ʤ (ʪʦʯʥʦ) 

ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ ʥʘ ʢʚʘʜʨʘʪ-

ʥʳʡ ʩʘʥʪʠʤʝʪʨ-ʤʝʪʨ 

kgf/(cm
2
Ām) ʢʛʩ/(ʩʤ

2
Āʤ) 98,0665 ʢʇʘ/ʤ (ʪʦʯʥʦ) 

ʈʘʙʦʪʘ, ʵʥʝʨʛʠʷ ʪʦʥʥʘ-ʩʠʣʘ-ʤʝʪʨ tfĀm ʪʩĀʤ 9,80665 ʢɼʞ (ʪʦʯʥʦ) 

ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ-ʤʝʪʨ kgfĀm ʢʛʩĀʤ 9,80665 ɼʞ (ʪʦʯʥʦ) 

ʛʨʘʤʤ-ʩʠʣʘ-ʩʘʥʪʠʤʝʪʨ gfĀcm ʛʩĀʩʤ 98,0665 ʤʢɼʞ (ʪʦʯʥʦ) 

ʣʦʰʘʜʠʥʘʷ ʩʠʣʘ-ʯʘʩ ð ʣ. ʩ.Āʯ 2,64780 ʄɼʞ 

ʵʨʛ erg ʵʨʛ 10
-7

 ɼʞ 

ʋʜʝʣʴʥʘʷ ʨʘʙʦʪʘ ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ-ʤʝʪʨ ʥʘ ʢʠʣʦ-

ʛʨʘʤʤ 

kgfĀm/kg ʢʛʩĀʤ/ʢʛ 9,80665 ɼʞ/ʢʛ (ʪʦʯʥʦ) 
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ʛʨʘʤʤ-ʩʠʣʘ-ʩʘʥʪʠʤʝʪʨ ʥʘ 

ʛʨʘʤʤ 

gfĀcm/g ʛʩĀʩʤ/ʛ 98,0665 ʤɼʞ/ʢʛ (ʪʦʯʥʦ) 

ʄʦʱʥʦʩʪʴ  ʣʦʰʘʜʠʥʘʷ ʩʠʣʘ ð ʣ.ʩ. 735,499 ɺʪ 

ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ-ʤʝʪʨ ʚ ʩʝʢʫʥ-

ʜʫ 

kgfĀm/s ʢʛʩĀʤ/ʩ 9,806 65 ɺʪ (ʪʦʯʥʦ) 

ʛʨʘʤʤ-ʩʠʣʘ-ʩʘʥʪʠʤʝʪʨ ʚ ʩʝ-

ʢʫʥʜʫ 

gfĀcm/s ʛʩĀʩʤ/ʩ 98,0665 ʤʢɺʪ (ʪʦʯʥʦ) 

ʋʜʝʣʴʥʘʷ ʧʨʦʯʥʦʩʪʴ, ʫʜʝʣʴʥʘʷ 

ʞʝʩʪʢʦʩʪʴ 

ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ-ʩʘʥʪʠʤʝʪʨ ʥʘ 

ʛʨʘʤʤ 

kgfĀcm/g ʢʛʩĀʩʤ/ʛ 98,0665 ɼʞ/ʢʛ (ʪʦʯʥʦ) 

ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʥʘ ʢʠʣʦ-

ʛʨʘʤʤ-ʩʠʣʫ 

m
2
/kgf ʤ

2
/ʢʛʩ 0,101972 ʇʘ-

1
 

ʢʚʘʜʨʘʪʥʳʡ ʩʘʥʪʠʤʝʪʨ ʥʘ ʢʠ-

ʣʦʛʨʘʤʤ-ʩʠʣʫ 

cm
2
/kgf ʩʤ

2
/ʢʛʩ 10,1972Ā10

-6
 ʇʘ

-1
 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ-ʩʝʢʫʥʜʘ ʥʘ    

ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ kgfĀs/m
2
 ʢʛʩĀʩ/ʤ

2
 9,80665 ʇʘĀʩ (ʪʦʯʥʦ) 

ʢʠʣʦʛʨʘʤʤ ʥʘ ʩʝʢʫʥʜʫ-ʤʝʪʨ kg/(sĀm) ʢʛ/(ʩĀʤ) 1 ʇʘĀʩ 

ʧʫʘʟ P ʇ 10
-1

 ʇɸĀʩ 

ʩʘʥʪʠʧʫʘʟ cP ʩʇ 1 ʤʇʘĀʩ 

ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ  ʩʪʦʢʝ St ʉʪ 10
-4

 ʤ
2
/ʩ 

ʩʘʥʪʠʩʪʦʢʩ cSt ʩʉʪ 10
-6

 ʤ
2
/ʩ= 1 ʤʤ

2
/ʩ 

ʇʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ  ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ ʥʘ ʤʝʪʨ kgf/m ʢʛʩ/ʤ 9,80665 ʅ/ʤ (ʪʦʯʥʦ) 

ʋʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ  ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ-ʤʝʪʨ ʥʘ ʢʚʘʜ-

ʨʘʪʥʳʡ ʩʘʥʪʠʤʝʪʨ 

kgfĀm/cm
2
 ʢʛʩĀʤ/ʩʤ

2
 98,0665 ʢɼʞ/ʤ

2
 (ʪʦʯʥʦ) 

ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ-ʩʘʥʪʠʤʝʪʨ ʥʘ 

ʢʚʘʜʨʘʪʥʳʡ ʩʘʥʪʠʤʝʪʨ 

kgfĀcm/cm
2
 ʢʛʩĀʩʤ/ʩʤ

2
 980,665 ɼʞ/ʤ

2
 (ʪʦʯʥʦ) 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʨʠʩʪʳʭ ʩʨʝʜ 

(ʛʦʨʥʳʭ ʧʦʨʦʜ)  

ʜʘʨʩʠ D ɼ 1,01972 ʤʢʤ
2
 

ʄʘʩʩʦʚʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ (ʚʣʘ-

ʛʦʧʨʦʥʠʮʘʝʤʦʩʪʴ) ʩʪʨʦʠʪʝʣʴ-

ʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ  

ʢʠʣʦʛʨʘʤʤ ʚ ʯʘʩ ʥʘ ʤʝʪʨ-

ʤʠʣʣʠʤʝʪʨ ʚʦʜʷʥʦʛʦ ʩʪʦʣʙʘ 

kg/(hĀmĀmm H2O) ʢʛ/(ʯĀʤ  ʤʤ ʚʦʜ. ʩʪ.) 28,3255 ʤʛ/(ʩĀʤĀʇʘ) 

ʢʠʣʦʛʨʘʤʤ ʚ ʯʘʩ ʥʘ ʤʝʪʨ x 0,1 

ʘʪʤʦʩʬʝʨʳ 

kg/(hĀmaĀ0,l at) ʢʛ/(ʯĀʤĀ0,1 ʘʪ) 28,3255 ʤʢʛ/(ʩĀʤĀʇʘ) 
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ʛʨʘʤʤ ʚ ʯʘʩ ʥʘ ʤʝʪʨ-

ʤʠʣʣʠʤʝʪʨ ʨʪʫʪʥʦʛʦ ʩʪʦʣʙʘ 

g/(hĀmĀmm Hg) ʛ/(ʯĀʤĀʤʤ ʨʪ. ʩʪ.) 2,08352 ʤʢʛ/(ʩĀʤĀʇʘ) 

ʆʙʲʝʤʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

(ʚʦʟʜʫʭʦ-, ʧʘʨʦ- ʠ ʛʘʟʦʧʨʦʥʠ-

ʮʘʝʤʦʩʪʴ) ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ  

ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ ʚ ʯʘʩ ʥʘ 

ʤʝʪʨ-ʤʠʣʣʠʤʝʪʨ ʚʦʜʷʥʦʛʦ 

ʩʪʦʣʙʘ 

m
3
(hĀmĀmm H2O) ʤ

3
/(ʯĀʤ  ʤʤ ʚʦʜ. ʩʪ.) 28,3255Ā10

-6
 ʤ

2
/(ʩĀʇʘ) 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ  ʪʝʨʘʢʘʣʦʨʠʷ Tcal ʊʢʘʣ 4,1868 ʊɼʞ 

ʛʠʛʘʢʘʣʦʨʠʷ Gcal ɻʢʘʣ 4,1868 ɻɼʞ 

ʤʝʛʘʢʘʣʦʨʠʷ Meal ʄʢʘʣ 4,1868 ʄɼʞ 

ʢʠʣʦʢʘʣʦʨʠʷ kcal ʢʢʘʣ 4,1868 ʢɼʞ 

ʢʘʣʦʨʠʷ cal ʢʘʣ 4,1868 ɼʞ 

ʢʘʣʦʨʠʷ ʪʝʨʤʦʭʠʤʠʯʝʩʢʘʷ calth ʢʘʣʪʭ 4,1840 ɼʞ 

ʋʜʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ  ʢʘʣʦʨʠʷ ʥʘ ʛʨʘʤʤ cal/g ʢʘʣ/ʛ 4.1868 ʢɼʞ/ʢʛ 

ʢʠʣʦʢʘʣʦʨʠʷ ʥʘ ʢʠʣʦʛʨʘʤʤ kcal/kg ʢʢʘʣ/ʢʛ 

ʋʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ  ʢʘʣʦʨʠʷ ʥʘ ʛʨʘʤʤ-ʛʨʘʜʫʩ 

ʎʝʣʴʩʠʷ 

cal/(gĀÜC) ʢʘʣ/(ʛĀÁʉ) 4,1868 ʢɼʞ/(ʢʛĀʂ) 

ʢʠʣʦʢʘʣʦʨʠʷ ʥʘ ʢʠʣʦʛʨʘʤʤ-

ʛʨʘʜʫʩ ʎʝʣʴʩʠʷ 

kcal/(kgĀÜC) ʢʢʘʣ/(ʢʛĀÁʉ) 

ʋʜʝʣʴʥʘʷ ʵʥʪʨʦʧʠʷ  ʢʘʣʦʨʠʷ ʥʘ ʛʨʘʤʤ-ʢʝʣʴʚʠʥ cal/(gĀK) ʢʘʣ(ʛĀʂ) 4,1868 ʢɼʞ/(ʢʛĀʂ) 

ʢʠʣʦʢʘʣʦʨʠʷ ʥʘ ʢʠʣʦʛʨʘʤʤ-

ʢʝʣʴʚʠʥ 

kcal/(kgĀK) ʢʢʘʣ(ʢʛĀʂ) 

ʋʜʝʣʴʥʘʷ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ  ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ-ʤʝʪʨ ʥʘ ʢʠʣʦ-

ʛʨʘʤʤ-ʛʨʘʜʫʩ ʎʝʣʴʩʠʷ 

kgfĀm/(kgĀÜC) ʢʛʩĀʤ/(ʢʛĀÁʉ) 9,80665 ɼʞ/(ʢʛĀʂ) 

ʊʝʧʣʦʚʦʡ ʧʦʪʦʢ  ʢʘʣʦʨʠʷ ʚ ʩʝʢʫʥʜʫ cal/s ʢʘʣ/ʩ 4,1868 ɺʪ 

ʢʠʣʦʢʘʣʦʨʠʷ ʚ ʯʘʩ kcal/h ʢʢʘʣ/ʯ 1,163 ɺʪ 

ʤʝʛʘʢʘʣʦʨʠʷ ʚ ʯʘʩ Mcal/h ʄʢʘʣ/ʯ 1,163 ʢɺʪ 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ  ʢʠʣʦʢʘʣʦʨʠʷ ʚ ʯʘʦ ʥʘ ʢʚʘʜʨʘʪ-

ʥʳʡ ʤʝʪʨ 

kcal/(hĀm
2
) ʢʢʘʣ/(ʯĀʤ

2
) 1,163 ɺʪ/ʤ

2
 

ʤʝʛʘʢʘʣʦʨʠʷ ʚ ʯʘʩ ʥʘ ʢʚʘʜʨʘʪ-

ʥʳʡ ʤʝʪʨ 

Mcal/(hĀm
2
) ʄʢʘʣ/(ʯĀʤ

2
) 1,163 ʢɺʪ/ʤ

3
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ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ (ʦʙʲʝʤʥʘʷ) 

ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ 

ʢʠʣʦʢʘʣʦʨʠʷ ʚ ʯʘʩ ʥʘ ʢʫʙʠʯʝ-

ʩʢʠʡ ʤʝʪʨ 

kcal/(hĀm
3
) ʢʢʘʣ/(ʯĀʤ

3
) 1,163 ɺʪ/ʤ

3
 

ʤʝʛʘʢʘʣʦʨʠʷ ʚ ʯʘʩ ʥʘ ʢʫʙʠʯʝ-

ʩʢʠʡ ʤʝʪʨ 

Mcal/(hĀm
3
) ʄʢʘʣ/(ʯĀʤ

3
) 1,163 ʢɺʪ/ʤ

3
 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʙʤʝʥʘ 

(ʪʝʧʣʦʦʪʜʘʯʠ), ʢʦʵʬʬʠʮʠʝʥʪ 

ʪʝʧʣʦʧʝʨʝʜʘʯʠ  

ʢʠʣʦʢʘʣʦʨʠʷ ʚ ʯʘʩ ʥʘ ʢʚʘʜʨʘʪ-

ʥʳʡ ʤʝʪʨ-ʛʨʘʜʫʩ ʎʝʣʴʩʠʷ 

kcal/(hĀm
2Ā
ÁC) ʢʢʘʣ/(ʯĀʤ

2
ĀÁʉ) 1,163 ɺʪ/(ʤ

2
Āʂ) 

ʢʘʣʦʨʠʷ ʚ ʩʝʢʫʥʜʫ ʥʘ ʢʚʘʜʨʘʪ-

ʥʳʡ ʩʘʥʪʠʤʝʪʨ-ʛʨʘʜʫʩ ʎʝʣʴ-

ʩʠʷ 

cal/(sĀcm
3
ĀÁC) ʢʘʣ/(ʩĀʩʤ

2
ĀÁʉ) 41,868 ʢɺʪ/(ʤ

2
Āʂ) 

ʢʠʣʦʢʘʣʦʨʠʷ ʚ ʯʘʩ ʥʘ ʤʝʪʨ-

ʛʨʘʜʫʩ ʎʝʣʴʩʠʷ 

kcal/(hĀmĀÁC) ʢʢʘʣ/(ʯĀʤĀÁʉ) 1,163 ɺʪ/(ʤĀʂ) 

ʢʘʣʦʨʠʷ ʚ ʩʝʢʫʥʜʫ ʥʘ ʩʘʥʪʠ-

ʤʝʪʨ-ʛʨʘʜʫʩ ʎʝʣʴʩʠʷ 

cal/(sĀcmĀÁC) ʢʘʣ/(ʩĀʩʤĀÁʉ) 418,68 ɺʪ/(ʤĀʂ) 

ʋʜʝʣʴʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʝ  

ʦʤ-ʢʚʘʜʨʘʪʥʳʡ ʤʠʣʣʠʤʝʪʨ ʥʘ 

ʤʝʪʨ 
Āmm

2
/m ʆʤĀʤʤ

2
/ʤ 1 ʤʢʆʤĀʤ 

ʄʘʛʥʠʪʥʳʡ ʧʦʪʦʢ  ʤʘʢʩʚʝʣʣ Mʍ ʄʢʩ 10
-3

 ɺʙ 

ʄʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ  ʛʘʫʩʩ Gs ɻʩ 10
-4
ʊ 

ʄʘʛʥʠʪʦʜʚʠʞʫʱʘʷ ʩʠʣʘ, ʨʘʟ-

ʥʦʩʪʴ ʤʘʛʥʠʪʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ  

ʛʠʣʴʙʝʨʪ Gb ɻʙ 10/(4 ) ɸ ~ 0,795775 ɸ 

ʘʤʧʝʨ-ʚʠʪʦʢ At ʘʚ 1ɸ 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ  

ʵʨʩʪʝʜ Oe ʕ 10
3
/4  ɸ/ʤ ~ 79,5775 ɸ/ʤ 

ʆʩʚʝʱʝʥʥʦʩʪʴ  ʬʦʪ ph ʬʦʪ 10
4
 ʣʢ 

ʗʨʢʦʩʪʴ  ʩʪʠʣʴʙ st ʩʪ 10
4
 ʢʜ/ʤ

2
 

  ʥʠʪ nt ʥʪ 1 ʢʜ/ʤ
2
 

ʇʦʪʦʢ ʠʦʥʠʟʠʨʫʶʱʠʭ ʯʘʩʪʠʮ  ʯʘʩʪʠʮʘ ʚ ʩʝʢʫʥʜʫ - ʯʘʩʪ. /ʩ 1 ʩ-
1
 

ʇʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʠʦʥʠʟʠ-

ʨʫʶʱʠʭ ʯʘʩʪʠʮ  

ʯʘʩʪʠʮʘ ʚ ʩʝʢʫʥʜʫ ʥʘ ʢʚʘʜʨʘʪ-

ʥʳʡ ʤʝʪʨ 

- ʯʘʩʪ./(ʩĀʤ
2
) 1 ʩ

-1
Āʤ

-2
 

ɸʢʪʠʚʥʦʩʪʴ ʥʫʢʣʠʜʘ ʚ ʨʘʜʠʦ-

ʘʢʪʠʚʥʦʤ ʠʩʪʦʯʥʠʢʝ (ʘʢʪʠʚ-

ʥʦʩʪʴ ʠʟʦʪʦʧʘ)  

ʢʶʨʠ Ci ʂʠ 3,7Ā10
10

 ɹʢ (ʪʦʯʥʦ) 

ʋʜʝʣʴʥʘʷ (ʤʘʩʩʦʚʘʷ) ʘʢʪʠʚ- ʢʶʨʠ ʥʘ ʢʠʣʦʛʨʘʤʤ Ci/kg ʂʠ/ʢʛ 3,7Ā10
10

 ɹʢ/ʢʛ (ʪʦʯʥʦ) 
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ʥʦʩʪʴ ʢʶʨʠ ʥʘ ʛʨʘʤʤ Ci/g ʂʠ/ʛ 3,7Ā10
13

 ɹʢ/ʢʛ (ʪʦʯʥʦ) 

ʆʙʲʝʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʶʨʠ ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ Ci/m
3
 ʂʠ/ʤ

3
 3,7Ā10

10
 ɹʢ/ʤ

3
 (ʪʦʯʥʦ) 

ʢʶʨʠ ʥʘ ʣʠʪʨ Ci/l ʂʠ/ʣ 3,7Ā10
13

 ɹʢ/ʤ
3
 (ʪʦʯʥʦ) 

ʢʶʨʠ ʥʘ ʤʠʣʣʠʣʠʪʨ Ci/ml ʂʠ/ʤʣ 3,7Ā10
14 
ɹʢ/ʤ

3
 (ʪʦʯʥʦ) 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʶʨʠ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ Ci/m
2
 ʂʠ/ʤ

2
 3,7Ā10

10
 ɹʢ/ʤ

2
 (ʪʦʯʥʦ) 

ʢʶʨʠ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʩʘʥʪʠ-

ʤʝʪʨ 

Ci/cm
2
 ʂʠ/ʩʤ

2
 3,7Ā10

14
 ɹʢ/ʤ

2
 (ʪʦʯʥʦ) 

ʕʢʩʧʦʟʠʮʠʦʥʥʘʷ ʜʦʟʘ ʬʦʪʦʥ-

ʥʦʛʦ ʠʟʣʫʯʝʥʠʷ  

ʨʝʥʪʛʝʥ R ʈ 2,58Ā10
-4

 ʂʣ/ʢʛ 

ʄʦʱʥʦʩʪʴ ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ 

ʜʦʟʳ ʬʦʪʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ  

ʨʝʥʪʛʝʥ ʚ ʩʝʢʫʥʜʫ R/s ʈ/ʩ 2, 58Ā10
-4

 ɸ/ʢʛ 

ʨʝʥʪʛʝʥ ʚ ʤʠʥʫʪʫ R/min ʈ/ʤʠʥ 4,3Ā10
-6

 ɸ/ʢʛ 

ʨʝʥʪʛʝʥ ʚ ʯʘʩ R/h ʈ/ʯ 7, 167Ā10
-3

 ɸ/ʢʛ 

ʇʦʛʣʦʱʝʥʥʘʷ ʜʦʟʘ ʠʟʣʫʯʝʥʠʷ  ʨʘʜ rad ʨʘʜ 10
-2

 ɻʨ 

ʕʢʚʠʚʘʣʝʥʪʥʘʷ ʜʦʟʘ ʠʟʣʫʯʝʥʠʷ  ʙʵʨ rem ʙʵʨ 10
-2

 ɿʚ 

ʄʦʱʥʦʩʪʴ ʧʦʛʣʦʱʝʥʥʦʡ ʜʦʟʳ 

ʠʟʣʫʯʝʥʠʷ (ʤʦʱʥʦʩʪʴ ʜʦʟʳ ʠʟ-

ʣʫʯʝʥʠʷ) 

ʨʘʜ ʚ ʩʝʢʫʥʜʫ rad/s ʨʘʜ/ʩ 10
-2

 ɻʨ/ʩ 

ʨʘʜ ʚ ʯʘʩ rad/h ʨʘʜ/ʯ 10
-2

 ɻʨ/ʯ ~ 2,777 78Ā10
-6
ɻʨ/ʩ 

ʜʞʦʫʣʴ ʚ ʩʝʢʫʥʜʫ ʥʘ ʢʠʣʦ-

ʛʨʘʤʤ 

J/(sĀkg) ɼʞ/(ʩĀʢʛ) 1 ɻʨ/ʩ 

ʚʘʪʪ ʥʘ ʢʠʣʦʛʨʘʤʤ W/kg ɺʪ/ʢʛ 1 ɻʨ/ʩ 

ʄʦʱʥʦʩʪʴ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʜʦ-

ʟʳ ʠʟʣʫʯʝʥʠʷ 

ʙʵʨ ʚ ʩʝʢʫʥʜʫ rem/s ʙʵʨ/ʩ 10
-2

 ɿʚ/ʩ 

ʚʘʪʪ ʥʘ ʢʠʣʦʛʨʘʤʤ W/kg ɺʪ/ʢʛ 1 ɿʚ/ʩ 
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ʊʘʙʣʠʮʘ 10 

ȳȫȲȫȸȶȮȽȫȷȰȮȫ ȶȹȷȷȰȮȫ ȫȪȮȳȮȼɁ 

 

ɺʝʣʠʯʠʥʘ ɽʜʠʥʠʮʘ 

ɿʥʘʯʝʥʠʝ ʚ ʝʜʠʥʠ-

ʮʘʭ ʉʀ, ʢʨʘʪʥʳʭ ʠ 

ʜʦʣʴʥʳʭ ʦʪ ʥʠʭ 

ɺʝʣʠʯʠʥʘ ɽʜʠʥʠʮʘ 

ɿʥʘʯʝʥʠʝ ʚ ʝʜʠ-

ʥʠʮʘʭ ʉʀ, ʢʨʘʪ-

ʥʳʭ ʠ ʜʦʣʴʥʳʭ 

ʦʪ ʥʠʭ 

ɼʣʠʥʘ ʤʠʣʷ (7 ʚʝʨʩʪ) 7,4676 ʢʤ ɺʤʝʩʪʠʤʦʩʪʴ ʚʝʜʨʦ 12,2994 ʜʤ
3
 

ʚʝʨʩʪʘ (500 ʩʘʞʝʥʝʡ) 1,0668 ʢʤ ʯʝʪʚʝʨʪʴ (ʜʣʷ ʩʳʧʫʯʠʭ ʪʝʣ) 209,91 ʜʤ
3
 

ʩʘʞʝʥʴ (3 ʘʨʰʠʥʘ; 7 ʬʫʪʦʚ; 100 

ʩʦʪʦʢ) 

2,1336 ʤ ʯʝʪʚʝʨʠʢ (8 ʛʘʨʥʮʝʚ; 1/8 ʯʝʪ-

ʚʝʨʪʠ) 

26,2387 ʜʤ
3
 

ʩʦʪʢʘ 21,336 ʤʤ ʛʘʨʥʝʮ 3,27984 ʜʤ
3
 

ʘʨʰʠʥ (4 ʯʝʪʚʝʨʪʠ; 16 ʚʝʨʰʢʦʚ; 

28 ʜʶʡʤʦʚ) 

711,2 ʤʤ ʄʘʩʩʘ ʙʝʨʢʦʚʝʮ (10 ʧʫʜʦʚ) 163,805 ʢʛ 

ʯʝʪʚʝʨʪʴ (4 ʚʝʨʰʢʘ) 177,8 ʤʤ ʧʫʜ (40 ʬʫʥʪʦʚ) 16,3805 ʢʛ 

ʚʝʨʰʦʢ 44,45 ʤʤ ʬʫʥʪ (32 ʣʦʪʘ; 96 ʟʦʣʦʪʥʠ-

ʢʦʚ) 

409,512 ʛ 

ʬʫʪ (12 ʜʶʡʤʦʚ) 304,8 ʤʤ (ʪʦʯʥʦ)  ʣʦʪ (3 ʟʦʣʦʪʥʠʢʘ) 12,7973 ʛ 

ʜʶʡʤ (10 ʣʠʥʠʡ) 25,4 ʤʤ (ʪʦʯʥʦ) ʟʦʣʦʪʥʠʢ (96 ʜʦʣʝʡ) 4,26575 ʛ 

ʣʠʥʠʷ (10 ʪʦʯʝʢ) 2,54 ʤʤ (ʪʦʯʥʦ) ʜʦʣʷ 44,4349 ʤʛ 

ʪʦʯʢʘ 254 ʤʢʤ (ʪʦʯʥʦ) ʉʠʣʘ, ʚʝʩ* ʙʝʨʢʦʚʝʮ (163,805 ʢʛʩ) 1606,38 ʅ 

ʇʣʦʱʘʜʴ  ʢʚʘʜʨʘʪʥʘʷ ʚʝʨʩʪʘ 1,13806 ʢʤ
2
 ʧʫʜ (16,3805 ʢʛʩ) 160,638 ʅ 

ʜʝʩʷʪʠʥʘ 10925,4 ʤ
2
 ʬʫʥʪ (0,409 512 ʢʛʩ) 4,01594 ʅ 

ʢʚʘʜʨʘʪʥʘʷ ʩʘʞʝʥʴ 4,55224 ʤ
2
 ʣʦʪ (12,7973 ʛʩ) 0,125499 ʅ 

ʆʙʲʝʤ ʢʫʙʠʯʝʩʢʘʷ ʩʘʞʝʥʴ 9,7126 ʤ
3
 ʟʦʣʦʪʥʠʢ (4,265 75 ʛʩ) 41,8327 ʤʅ 

ʢʫʙʠʯʝʩʢʠʡ ʘʨʰʠʥ 0,359 73 ʤ
3
 

ʜʦʣʷ (44,4349 ʤʛʩ) 0,435758 ʤʅ 
ʢʫʙʠʯʝʩʢʠʡ ʚʝʨʰʦʢ 87,824 ʩʤ

3
 

* ʅʘʠʤʝʥʦʚʘʥʠʷ ʨʫʩʩʢʠʭ ʝʜʠʥʠʮ ʩʠʣʳ ʠ ʚʝʩʘ ʩʦʚʧʘʜʘʣʠ ʩ ʥʘʠʤʝʥʦʚʘʥʠʷʤʠ ʨʫʩʩʢʠʭ ʝʜʠʥʠʮ ʤʘʩʩʳ. 

 



ȷɔɤɍ ɕɋɖɋɈɔɊɝɎɐɔɈ ȶɔɗɗɎɎ 
ȵɎɗɢɒɋɓɓɡɏ ɕɋɖɋɈɔɊ ï ȶɋɐɔɒɋɓɊɆɜɎɎ ɕɋɖɋɈɔɊɝɎɐə Ɏ ɍɆɐɆɍɝɎɐə 2004 

 

 61 

ʊʘʙʣʠʮʘ 11 

 

ȳȫȲȫȸȶȮȽȫȷȰȮȫ ȫȪȮȳȮȼɁ, ȵȶȮȲȫȳɅȫȲɁȫ Ȩ ȷȾȦ Ȯ ȨȫȱȮȰȴȧȶȮȸȦȳȮȮ 

 

ɺʝʣʠʯʠʥʘ 
ɽʜʠʥʠʮʘ ɿʥʘʯʝʥʠʝ ʚ ʝʜʠʥʠʮʘʭ ʉʀ, ʢʨʘʪʥʳʭ 

ʠ ʜʦʣʴʥʳʭ ʦʪ ʥʠʭ ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʙʦʟʥʘʯʝʥʠʝ 

ɼʣʠʥʘ ʣʠʛʘ ʤʦʨʩʢʘʷ (ʤʝʞʜʫʥʘʨ.) n. league (Int) 5,556 ʢʤ 

ʣʠʛʘ ʟʘʢʦʥʥʘʷ (ʉʐɸ) st. league (US) 4,82803 ʢʤ 

ʤʠʣʷ ʤʦʨʩʢʘʷ (ɺʝʣʠʢʦʙʨ.) n. mile (UK) 1,85318 ʢʤ 

ʤʠʣʷ ʤʦʨʩʢʘʷ (ʤʝʞʜʫʥʘʨ.) n. mile (Int)1 1,852 ʢʤ (ʪʦʯʥʦ) 

ʤʠʣʷ ʤʦʨʩʢʘʷ (ʉʐɸ) n. mile (US))  

ʤʠʣʷ (ʤʝʞʜʫʥʘʨ.) mile, mi (Int) 1,60934 ʢʤ 

ʬʫʨʣʦʥʛ fur 201,168 ʤ (ʪʦʯʥʦ) 

ʢʘʙʝʣʴʪʦʚ (ʤʝʞʜʫʥʘʨ.) cab (Int) 185,2 ʤ (ʪʦʯʥʦ) 

ʯʝʡʥ ch 20,1168 ʤ (ʪʦʯʥʦ) 

ʨʦʜ, ʧʦʣʴ, ʧʝʨʯ rod, pole, perch 5,0292 ʤ 

ʬʘʪʦʤ (ʤʦʨʩʢʘʷ ʩʘʞʝʥʴ) fath 1,8288 ʤ 

ʷʨʜ yd 914,4 ʤʤ (ʪʦʯʥʦ) 

ʬʫʪ ft 304,8 ʤʤ (ʪʦʯʥʦ) 

ʩʧʵʥ span 228,6 ʤʤ 

ʣʠʥʢ li  201,168 ʤʤ 

ʭʵʥʜ hand 101,6 ʤʤ (ʪʦʯʥʦ) 

ʜʶʡʤ in 25,4 ʤʤ (ʪʦʯʥʦ) 

ʣʠʥʠʷ ʙʦʣʴʰʘʷ (1/10 ʜʶʡʤʘ) l gr 2,54 ʤʤ (ʪʦʯʥʦ) 

ʣʠʥʠʷ (1/12 ʜʶʡʤʘ) l 2,117 ʤʤ 

ʢʘʣʠʙʨ cl 254 ʤʢʤ 'ʪʦʯʥʦ) 

ʤʠʣ mil 25,4 ʤʢʤ (ʪʦʯʥʦ) 

ʤʠʢʨʦʜʶʡʤ uin 25,4 ʥʤ (ʪʦʯʥʦ) 
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ʧʠʢʘ, ʮʠʮʝʨʦ (ʧʦʣʠʛʨ.) pica, cicero 4,21752 ʤʤ 

ʪʦʯʢʘ (ʧʦʣʠʛʨ.) pt 351,460 ʤʢʤ 

ʇʣʦʱʘʜʴ  ʪʘʫʥʰʠʧ township 93,2396 ʢʤ
2
 

ʢʚʘʜʨʘʪʥʘʷ ʤʠʣʷ (ʤʝʞʜʫʥʘʨ.) mi
2
 (Int) 2,58999 ʢʤ

2
 

ʘʢʨ ac 4046,86 ʤ
2
 = 0.404687 ʛʘ 

ʨʫʜ rood 1011,71 ʤ
2
 

ʢʚʘʜʨʘʪʥʳʡ ʯʝʡʥ ch
2
 404,686 ʤ

2
 

ʢʚʘʜʨʘʪʥʳʡ ʨʦʜ. ʧʦʣʴ, ʧʝʨʯ rod
2
, pole

2
, perch

2
 25,2929 ʤ

2
 

ʢʚʘʜʨʘʪʥʳʡ ʬʘʪʦʤ fath
2
 3,34451 ʤ

2
 (ʪʦʯʥʦ) 

ʢʚʘʜʨʘʪʥʳʡ ʷʨʜ yd
2
 0,836127 ʤ

2
 

ʢʚʘʜʨʘʪʥʳʡ ʬʫʪ ft
2
 929,030 ʩʤ

2
 

ʢʚʘʜʨʘʪʥʳʡ ʜʶʡʤ in
2
 645,16 ʤʤ

2
 (ʪʦʯʥʦ) 

ʢʚʘʜʨʘʪʥʳʡ ʤʠʣ mil
2
 645,16 ʤʢʤ

2
 (ʪʦʯʥʦ) 

ʢʨʫʛʦʚʦʡ ʤʠʣ c. mil 506,708 ʤʢʤ
2
 

ʆʙʲʝʤ, ʚʤʝʩʪʠʤʦʩʪʴ ʘʢʨ-ʬʫʪ acĀft 1233,49 ʤ
3
 

ʢʫʙʠʯʝʩʢʠʡ ʬʘʪʦʤ fath
3
 6,11644 ʤ

3
 

ʢʦʨʜ (ɺʝʣʠʢʦʙʨ.) cd. cord 3,62456 ʤ
3
 

ʪʦʥʥʘ ʨʝʛʠʩʪʨʦʚʘʷ ton reg 2,83168 ʤ
3
 

ʢʫʙʠʯʝʩʢʠʡ ʷʨʜ yd
3
 0,764555 ʤ

3
 

ʢʫʙʠʯʝʩʢʠʡ ʬʫʪ ft
3
 28,3169 ʜʤ

3
 

ʢʫʙʠʯʝʩʢʠʡ ʜʶʡʤ in
3
 16,3871 ʩʤ

3
 

ʙʘʨʨʝʣʴ ʥʝʬʪʷʥʦʡ (ʉʐɸ) bbl (US) 158,987 ʜʤ
3
 

ʙʘʨʨʝʣʴ ʩʫʭʦʡ (ʉʐɸ) bbl dry (US) 115,627 ʜʤ
3
 

ʙʫʰʝʣʴ (ɺʝʣʠʢʦʙʨ.) bu (UK) 36,3687 ʜʤ
3
 

ʙʫʰʝʣʴ (ʉʐɸ) bu (US) 35,2391 ʜʤ
3
 

ʧʝʢ (ɺʝʣʠʢʦʙʨ.) Pk (UK) 9,09218 ʜʤ
3
 

ʧʝʢ (ʉʐɸ) pk (US) 8,80977 ʜʤ
3
 

ʛʘʣʣʦʥ (Beʣʠʢʦʙʨ.) gal (UK) 4, 54609 ʜʤ
3
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ʛʘʣʣʦʥ ʞʠʜʢʦʩʪʥʳʡ (ʉʐɸ) gal liq (US) 3,78541 ʜʤ
2
 

ʛʘʣʣʦʥ ʩʫʭʦʡ (ʉʐɸ) gal dry (US) 4,40488 ʜʤ
3
 

ʢʚʘʨʪʘ (ɺʝʣʠʢʦʙʨ.) qt (UK) 1,1361 ʜʤ
3
 

ʢʚʘʨʪʘ ʩʫʭʘʷ (ʉʐɸ) qt dry (US) 1,10122 ʜʤ
3
 

ʢʚʘʨʪʘ ʞʠʜʢʦʩʪʥʘʷ (ʉʐɸ) qt liq (US) 0,946353 ʜʤ
3
 

ʫʥʮʠʷ ʞʠʜʢʦʩʪʥʘʷ (ɺʝʣʠʢʦʙʨ.) f l  oz (UK) 28,4131 ʩʤ
3
 

ʫʥʮʠʷ ʞʠʜʢʦʩʪʥʘʷ (ʉʐɸ) f 1 oz (US) 29,5735 ʩʤ
3
 

ʧʠʥʪʘ (ɺʝʣʠʢʦʙʨ.) pt (UK) 0,568261 ʜʤ
3
 

ʧʠʥʪʘ ʩʫʭʘʷ (ʉʐɸ) pt dry (US) 0,550610 ʜʤ
3
 

ʧʠʥʪʘ ʞʠʜʢʦʩʪʥʘʷ (ʉʐɸ) pt liq (US) 0,473176 ʜʤ
3
 

ʄʘʩʩʘ  ʪʦʥʥʘ ʜʣʠʥʥʘʷ (ɺʝʣʠʢʦʙʨ.) (2240 ʬʫʥ-

ʪʦʚ) 

ton (UK) 1,01605 ʪ 

ʪʦʥʥʘ ʢʦʨʦʪʢʘʷ (ʉʐɸ) (2000 ʬʫʥʪʦʚ) ton (US) 0,907185 ʪ 

ʮʝʥʪʥʝʨ ʜʣʠʥʥʳʡ (ɺʝʣʠʢʦʙʨ.) cwt (UK) 50,8023 ʢʛ 

ʮʝʥʪʥʝʨ ʢʦʨʦʪʢʠʡ (ʉʐɸ), ʢʚʠʥʪʘʣ cwt (US), qwintal 45,3592 ʢʛ 

ʩʣʘʛ slug 14,5939 ʢʛ 

ʢʚʘʨʪʝʨ or 12,7006 ʢʛ 

ʬʫʥʪ (ʪʦʨʛʦʚʳʡ) lb 0,453592 ʢʛ 

ʬʫʥʪ ʪʨʦʡʩʢʠʡ, ʘʧʪʝʢʘʨʩʢʠʡ lb tr, lb ap 0,373242 ʢʛ 

ʫʥʮʠʷ oz 28,3495 ʛ 

ʫʥʮʠʷ ʪʨʦʡʩʢʘʷ, ʘʧʪʝʢʘʨʩʢʘʷ oz tr, oz ap 31,1035 ʛ 

ʪʦʥʥʘ ʧʨʦʙʠʨʥʘʷ (ʉʐɸ) ton (assay) (US) 29,1667 ʛ 

ʪʦʥʥʘ ʧʨʦʙʠʨʥʘʷ (ɺʝʣʠʢʦʙʨ.) ton (assay) (UK) 32,6667 ʛ 

ʜʨʘʭʤʘ ʪʨʦʡʩʢʘʷ, ʘʧʪʝʢʘʨʩʢʘʷ dr tr, dr ap 3,88793 ʛ 

ʜʨʘʭʤʘ (ɺʝʣʠʢʦʙʨ.) dr (UK) 1,77185 ʛ 

ʧʝʥʥʠʚʝʡʪ pwt 1,55517 ʛ 

ʩʢʨʫʧʫʣ ʘʧʪʝʢʘʨʩʢʠʡ s. ap 1,29598 ʛ 

ʛʨʘʥ gr 64,7989 ʤʛ 

ʇʣʦʪʥʦʩʪʴ ʬʫʥʪ ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʬʫʪ lb/ft
3
 16,0185 ʢʛ/ʤ

3
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ʩʣʘʛ ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʬʫʪ slufl/ft
3
 515,379 ʢʛ/ʤ

3
 

ʫʥʮʠʷ ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʬʫʪ oz/ft
3
 1,00116 ʢʛ/ʤ

3
 

ʪʦʥʥʘ ʜʣʠʥʥʘʷ ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʷʨʜ 

(ɺʝʣʠʢʦʙʨ.) 

ton/yd
3
 (UK) 1328,94 ʢʛ/ʤ

3
 

ʬʫʥʪ ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʷʨʜ lb/yd
3
 0,593276 ʢʛ/ʤ

3
 

ʬʫʥʪ ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʜʶʡʤ lb/in
3
 2,76799Ā10

4
 ʢʛ/ʤ

3
 

ʬʫʥʪ ʥʘ ʞʠʜʢʦʩʪʥʳʡ ʛʘʣʣʦʥ (ɺʝʣʠ-

ʢʦʙʨ.) 

lb/gal liq (UK) 99,7763 ʢʛ/ʤ
3
 

ʬʫʥʪ ʥʘ ʞʠʜʢʦʩʪʥʳʡ ʛʘʣʣʦʥ (ʉʐɸ) lb/gal liq (US) 119,826 ʢʛ/ʤ
3
 

ʫʥʮʠʷ ʥʘ ʞʠʜʢʦʩʪʥʳʡ ʛʘʣʣʦʥ (ɺʝʣʠ-

ʢʦʙʨ.) 

oz/gal liq (UK) 6,23602 ʢʛ/ʤ
3
 

ʫʥʮʠʷ ʥʘ ʞʠʜʢʦʩʪʥʳʡ ʛʘʣʣʦʚ (ʉʐɸ) oz/gal liq (US) 7,48915 ʢʛ/ʤ
3
 

ʛʨʘʥ ʥʘ ʞʠʜʢʦʩʪʥʳʡ ʛʘʣʣʦʥ (ʉʐɸ) gr/gal liq (US) 17,1181 ʛ/ʤ
3
 

ʃʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ  ʬʫʥʪ ʥʘ ʬʫʪ lb/ft 1,48816 ʢʛ/ʤ 

ʬʫʥʪ ʥʘ ʷʨʜ lb/yd 0,496055 ʢʛ/ʤ 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ʬʫʥʪ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʬʫʪ lb/ft
2
 4,88243 ʢʛ/ʤ

2
 

ʬʫʥʪ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʷʨʜ lb/yd
2
 0,542492 ʢʛ/ʤ

2
 

ʋʜʝʣʴʥʳʡ ʦʙʲʝʤ  ʢʫʙʠʯʝʩʢʠʡ ʬʫʪ ʥʘ ʬʫʥʪ ft
3
/lb 62,428 ʜʤ

3
/ʢʛ 

ʢʫʙʠʯʝʩʢʠʡ ʬʫʪ ʥʘ ʫʥʮʠʶ   

ɼʠʥʘʤʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ 

(ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ)  

ʬʫʥʪ-ʬʫʪ ʚ ʢʚʘʜʨʘʪʝ ft
3
/oz lbĀft

2
 0,99883 ʤ

3
/ʢʛ 42,1401 ʛĀʤ

2
 

ʩʣʘʛ-ʬʫʪ ʚ ʢʚʘʜʨʘʪʝ slugĀft
2
 1,35582 ʢʛĀʤ

2
 

ʉʢʦʨʦʩʪʴ  ʬʫʪ ʚ ʯʘʩ ft/h 0,3048 ʤ/ʯ (ʪʦʯʥʦ) 

ʬʫʪ ʚ ʩʝʢʫʥʜʫ ft/s 0,3048 ʤ/ʩ (ʪʦʯʥʦ) 

ʤʠʣʷ ʚ ʯʘʩ mile/h, mi/h 1.60934 ʢʤ/ʯ = 0,47704 ʤ/ʩ 

ʤʠʣʷ ʚ ʩʝʢʫʥʜʫ mile/s, mi/s 1,60934 ʢʤ/ʩ = 5793,64 ʢʤ/ʯ 

ʬʫʪ ʥʘ ʩʝʢʫʥʜʫ ʚ ʢʚʘʜʨʘʪʝ ft/s
2
 0,3048 ʤ/ʩ* (ʪʦʯʥʦ) 

ʬʫʥʪ ʚ ʯʘʩ lb/h 0,453592 ʢʛ/ʯ = 0,125998 ʛ/ʩ 

ʬʫʥʪ ʚ ʩʝʢʫʥʜʫ lb/s 0,453592 ʢʛ/ʩ 

ʄʘʩʩʦʚʳʡ ʨʘʩʭʦʜ  ʪʦʥʥʘ ʚ ʯʘʩ (ɺʝʣʠʢʦʙʨ.) ton/h (UK) 1,01605 ʪ/ʯ = 0,28224 ʢʛ/ʩ 
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ʪʦʥʥʘ ʚ ʯʘʩ (ʉʐɸ) ton/h (US) 0,907185 ʪ/ʯ = 0,251996 ʢʛ/ʩ 

ʢʫʙʠʯʝʩʢʠʡ ʬʫʪ ʚ ʤʠʥʫʪʫ ft
3
/min 28,3168 ʜʤ

3
/ʤʠʥ = 0,471947 ʜʤ

3
/ʩ 

ʢʫʙʠʯʝʩʢʠʡ ʬʫʪ ʚ ʩʝʢʫʥʜʫ ft
3
/s 28,3168 ʜʤ

3
/ʩ 

ʢʫʙʠʯʝʩʢʠʡ ʷʨʜ ʚ ʤʠʥʫʪʫ yd
3
/min 0,764555 ʤ

3
/ʤʠʥ = 12,7426 ʜʤ

3
/ʩ 

ʢʫʙʠʯʝʩʢʠʡ ʷʨʜ ʚ ʩʝʢʫʥʜʫ yd
3
/s 0, 764555 ʜʤ

3
/ʩ 

ʉʠʣʘ, ʚʝʩ ʪʦʥʥʘ-ʩʠʣʘ ʜʣʠʥʥʘʷ (ɺʝʣʠʢʦʙʨ.) tonf (UK) 9,964 02 ʢʅ 

ʪʦʥʥʘ-ʩʠʣʘ ʢʦʨʦʪʢʘʷ (ʉʐɸ) tonf (US) 8,896 44 ʢʅ 

ʬʫʥʪ-ʩʠʣʘ lbf 4,448 22 ʅ 

ʧʘʫʥʜʘʣʴ pdl 0,138 255 ʅ 

ʫʥʮʠʷ-ʩʠʣʘ ozf 0,278 014 ʅ 

ʃʠʥʝʡʥʘʷ ʩʠʣʘ ʬʫʥʪ-ʩʠʣʘ ʥʘ ʬʫʪ lbf/ft  14,5939 ʅ/ʤ 

ʄʦʤʝʥʪ ʩʠʣʳ, ʤʦʤʝʥʪ ʧʘʨʳ ʩʠʣ  ʬʫʥʪ-ʩʠʣʘ-ʬʫʪ lbfĀft 1,35582 ʅĀʤ 

ʧʘʫʥʜʘʣʴ-ʬʫʪ pdlĀft 42,1401 ʤʅĀʤ 

ʋʜʝʣʴʥʳʡ ʚʝʩ  ʬʫʥʪ-ʩʠʣʘ ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʬʫʪ lbf/ft
2
 157,087 ʅ/ʤ

3
 

ʧʘʫʥʜʘʣʴ ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʬʫʪ pdl/ft
3
 4,87984 ʅ/ʤ

3
 

ɼʘʚʣʝʥʠʝ, ʤʝʭʘʥʠʯʝʩʢʦʝ ʥʘʧʨʷ-

ʞʝʥʠʝ 

ʬʫʥʪ-ʩʠʣʘ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʜʶʡʤ lbf/in
2
 6,89476 ʢʇʘ 

ʬʫʥʪ-ʩʠʣʘ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʬʫʪ lbf/ft
2
 47,8803 ʇʘ 

ʬʫʥʪ-ʩʠʣʘ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʷʨʜ lbf/yd
2
 5,32003 ʇʘ 

ʧʘʫʥʜʘʣʴ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʬʫʪ pdl/ft
2
 1,48816 ʇʘ 

ʫʥʮʠʷ-ʩʠʣʘ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʜʶʡʤ ozf/in
2
 430,922 ʇʘ 

ʬʫʪ ʚʦʜʷʥʦʛʦ ʩʪʦʣʙʘ ftH2O 2,98907 ʢʇʘ 

ʜʶʡʤ ʚʦʜʷʥʦʛʦ ʩʪʦʣʙʘ in H2O 249,089 ʇʘ 

ʜʶʡʤ ʨʪʫʪʥʦʛʦ ʩʪʦʣʙʘ in Hg 3,38639 ʢʇʘ 

ʈʘʙʦʪʘ ʠ ʵʥʝʨʛʠʷ; ʢʦʣʠʯʝʩʪʚʦ ʪʝʧ-

ʣʦʪʳ 

ʬʫʥʪ-ʩʠʣʘ-ʬʫʪ lbfĀft 1,355 82 ɼʞ 

ʧʘʫʥʜʘʣʴ-ʬʫʪ pdlĀft 42,1401 ʤɼʞ 

ʙʨʠʪʘʥʩʢʘʷ ʝʜʠʥʠʮʘ ʪʝʧʣʦʪʳ Btu 1,05506 ʢɼʞ 

ʙʨʠʪʘʥʩʢʘʷ ʝʜʠʥʠʮʘ ʪʝʧʣʦʪʳ (ʪʝʨʤʦ-

ʭʠʤ.) 

Btuth 1,05435 ʢɼʞ 

ʄʦʱʥʦʩʪʴ; ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʬʫʥʪ-ʩʠʣʘ-ʬʫʪ ʚ ʩʝʢʫʥʜʫ lbfĀft/s 1,35582 ɺʪ 
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ʬʫʥʪ-ʩʠʣʘ-ʬʫʪ ʚ ʤʠʥʫʪʫ lbfĀft/min 22,5970 ʤɺʪ 

ʬʫʥʪ-ʩʠʣʘ-ʬʫʪ ʚ ʯʘʩ lbfĀft/h 376,616 ʤʢɺʪ 

ʧʘʫʥʜʘʣʴ-ʬʫʪ ʚ ʩʝʢʫʥʜʫ pdlĀft/s 42,1401 ʤɺʪ 

ʣʦʰʘʜʠʥʘʷ ʩʠʣʘ ʙʨʠʪʘʥʩʢʘʷ hp 745,700 ɺʪ 

ʙʨʠʪʘʥʩʢʘʷ ʝʜʠʥʠʮʘ ʪʝʧʣʦʪʳ ʚ ʩʝʢʫʥ-

ʜʫ 

Btu/s 1055,06 ɺʪ 

ʙʨʠʪʘʥʩʢʘʷ ʝʜʠʥʠʮʘ ʪʝʧʣʦʪʳ ʚ ʯʘʩ Btu/h 0,293067 ɺʪ 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʬʫʥʪ-ʩʠʣʘ-ʯʘʩ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʬʫʪ lbfĀh/ft
2
 172,369 ʢʇʘĀʩ 

ʬʫʥʪ-ʩʠʣʘ-ʩʝʢʫʥʜʘ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʬʫʪ lbfĀs/ft
2
 47,8803 ʇʘĀʩ 

ʧʘʫʥʜʘʣʴ-ʩʝʢʫʥʜʘ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʬʫʪ pdlĀs/ft
2
 1,48816 ʇʘ-ʦ 

ʩʣʘʛ ʥʘ ʬʫʪ-ʩʝʢʫʥʜʫ slug/(ftĀs) 47,8803 ʇʘ -ʩ 

ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ; ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ 
ʢʚʘʜʨʘʪʥʳʡ ʬʫʪ ʥʘ ʯʘʩ ft

2
/h 25.8064 ʤʤ

2
/ʦ 

ʊʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʴ ʢʚʘʜʨʘʪʥʳʡ ʬʫʪ ʥʘ ʩʝʢʫʥʜʫ ft
2
/s 929,030 ʩʤ

2
/ʩ 

ʊʝʤʧʝʨʘʪʫʨʘ  ʛʨʘʜʫʩ ʈʝʥʢʠʥʘ ÁR Tk = TR/1,8 

ʊʩ = ʊR/1,8 - 273,15 

ʛʨʘʜʫʩ ʌʘʨʝʥʛʝʡʪʘ ÁF Tk = (TF + 459,67)/1,8 

tC = (tF - 32)/1.8 

ʈʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ  ʛʨʘʜʫʩ ʈʝʥʢʠʥʘ TR Tʢ =tʩ = TR/1,8 

ʛʨʘʜʫʩ ʌʘʨʝʥʛʝʡʪʘ tF Tk = tʩ =tF/1,8 

ʋʜʝʣʴʥʘʷ ʵʥʝʨʛʠʷ, ʫʜʝʣʴʥʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ  

ʙʨʠʪʘʥʩʢʘʷ ʝʜʠʥʠʮʘ ʪʝʧʣʦʪʳ ʥʘ ʬʫʥʪ Btu/lb 2,326 01 ʢɼʞ/ʢʛ 

ʆʙʲʝʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ  ʙʨʠʪʘʥʩʢʘʷ ʝʜʠʥʠʮʘ ʪʝʧʣʦʪʳ ʥʘ ʢʫʙʠ-

ʯʝʩʢʠʡ ʬʫʪ 

Btu/ft
3
 37,2589 ʢɼʞ/ʤ

3
 

ʇʦʚʝʨʭʥʦʩʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦ-

ʪʳ  

ʙʨʠʪʘʥʩʢʘʷ ʝʜʠʥʠʮʘ ʪʝʧʣʦʪʳ ʥʘ ʢʚʘʜ-

ʨʘʪʥʳʡ ʬʫʪ 

Btu/ft
2
 11,3566 ʢɼʞ/ʤ

2
 

ʙʨʠʪʘʥʩʢʘʷ ʝʜʠʥʠʮʘ ʪʝʧʣʦʪʳ ʥʘ ʢʚʘʜ-

ʨʘʪʥʳʡ ʜʶʡʤ 

Btu/in
2
 1,63535 ʄɼʞ/ʤ

2
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ʋʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ  ʙʨʠʪʘʥʩʢʘʷ ʝʜʠʥʠʮʘ ʪʝʧʣʦʪʳ ʥʘ ʬʫʥʪ-

ʛʨʘʜʫʩ ʌʘʨʝʥʛʝʡʪʘ 

Btu/(lbĀÁF) 4,1868 ʢɼʞ/(ʢʛĀʂ) (ʪʦʯʥʦ) 

ʋʜʝʣʴʥʘʷ ʵʥʪʨʦʧʠʷ  ʙʨʠʪʘʥʩʢʘʷ ʝʜʠʥʠʮʘ ʪʝʧʣʦʪʳ ʥʘ ʬʫʥʪ-

ʛʨʘʜʫʩ ʈʝʥʢʠʥʘ 
Btu/(lbÁR) 4.1868 ʢɼʞ(ʢʛĀʂ) (ʪʦʯʥʦ) 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦ-

ʚʦʛʦ ʧʦʪʦʢʘ 

ʙʨʠʪʘʥʩʢʘʷ ʝʜʠʥʠʮʘ ʪʝʧʣʦʪʳ ʚ ʯʘʩ ʥʘ 

ʢʚʘʜʨʘʪʥʳʡ ʬʫʪ 
Btu/(h ft

2
) 3,15459 ɺʪ/ʤ

2
 

ʙʨʠʪʘʥʩʢʘʷ ʝʜʠʥʠʮʘ ʪʝʧʣʦʪʳ ʚ ʩʝʢʫʥ-

ʜʫ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʬʫʪ 

Btu/(sĀft
2
) 11,3566 ʢɺʪ/ʤ

2
 

ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ  ʙʨʠʪʘʥʩʢʘʷ ʝʜʠʥʠʮʘ ʪʝʧʣʦʪʳ ʚ ʯʘʩ ʥʘ 

ʬʫʪ-ʛʨʘʜʫʩ ʌʘʨʝʥʛʝʡʪʘ 

Btu/(hĀftĀÁF) 1,73073 ɺʪ/(ʤĀʂ) 

ʙʨʠʪʘʥʩʢʘʷ ʝʜʠʥʠʮʘ ʪʝʧʣʦʪʳ ʚ ʩʝʢʫʥ-

ʜʫ ʥʘ ʬʫʪ-ʛʨʘʜʫʩ ʌʘʨʝʥʛʝʡʪʘ 

Btu/(sĀftĀÁF) 6,230964 ʢɺʪ/(ʤĀʂ) 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʙʤʝʥʘ (ʪʝʧ-

ʣʦʦʪʜʘʯʠ); ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝ-

ʨʝʜʘʯʠ  

ʙʨʠʪʘʥʩʢʘʷ ʝʜʠʥʠʮʘ ʪʝʧʣʦʪʳ ʚ ʯʘʩ ʥʘ 

ʢʚʘʜʨʘʪʥʳʡ ʬʫʪ-ʛʨʘʜʫʩ ʌʘʨʝʥʛʝʡʪʘ 

Btu/(hĀft
2
ĀÁF) 5,67826 ɺʪ/(ʤ

2
Āʂ) 
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ʊʘʙʣʠʮʘ 12 

 

ȴȧȴȭȳȦȽȫȳȮɅ ȺȮȭȮȽȫȷȰȮȻ ȨȫȱȮȽȮȳ ȵȴ ȶȫȰȴȲȫȳȪȦȼȮɅȲ Ȯȷȴ, ȲɃȰ, ȲȷȽȵȺ, ȲȷȽȵȻ Ȯ ȲȰȴ 

 

ɺʝʣʠʯʠʥʘ ʉʠʤʚʦʣ ɺʝʣʠʯʠʥʘ ʉʠʤʚʦʣ ɺʝʣʠʯʠʥʘ ʉʠʤʚʦʣ ɺʝʣʠʯʠʥʘ ʉʠʤʚʦʣ 

ɸʢʪʠʚʥʦʩʪʴ   ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ  ɼʣʠʥʘ l ʀʟʙʳʪʦʢ ʤʘʩʩʳ ʦʪʥʦʩʠ-

ʪʝʣʴʥʳʡ 
r 

ʠʟʦʪʦʧʘ (ʥʫʢʣʠʜʘ) ʚ 

ʨʘʜʠʦʘʢʪʠʚʥʦʤ ʠʩ-

ʪʦʯʥʠʢʝ  

ɸ ʫʜʘʨʥʘʷ ʘ ʚʦʣʥʳ  

ɺʷʣʦʩʪʴ u ʜʦʤʠʥʠʨʫʶʱʘʷ d ʀʟʣʫʯʘʪʝʣʴʥʦʩʪʴ ʄ 

ɻʨʘʜʠʝʥʪ   ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʝ ʪʝʧʣʦʚʘʷ M th 

ʢʦʤʧʦʥʝʥʪʘ ɺ B ʜʘʚʣʝʥʠʷ grad ʨ ʢʦʤʧʪʦʥʦʚʩʢʘʷ ʩ ʀʤʧʫʣʴʩ (ʢʦʣʠʯʝʩʪʚʦ 

ʜʚʠʞʝʥʠʷ) 

p 

ʤʘʩʩʦʚʘʷ ʦʙʨʘʟʮʘ  ʘ ʥʘʧʨʷʞʝʥʠʷ (ʥʦʨ-

ʤʘʣʴʥʦʛʦ, ʢʘʩʘʪʝʣʴ-

ʥʦʛʦ) 

grad  

grad  

ʜʠʬʬʫʟʠʠ L 

ʦʙʲʝʤʥʘʷ  Av ʟʘʤʝʜʣʝʥʠʷ Ls, Lsl ʀʤʧʫʣʴʩ ʩʠʣʳ J 

ʧʦʚʝʨʭʥʦʩʪʥʘʷ  ɸs ʤʠʛʨʘʮʠʠ ʄ ʀʥʜʫʢʪʠʚʥʦʩʪʴ L 

ʨʘʩʪʚʦʨʘ ʢʦʤʧʦʥʝʥ-

ʪʘ ɺ (ʛʣʘʚʥʳʤ ʦʙʨʘ-

ʟʦʤ ʚ ʨʘʟʙʘʚʣʝʥʥʦʤ 

ʨʘʩʪʚʦʨʝ)  

ʘɺ ʪʝʤʧʝʨʘʪʫʨʳ (ʪʝʤ-

ʧʝʨʘʪʫʨʥʳʡ) 

grad t, 

grad T 

ʧʫʪʠ s ʚʟʘʠʤʥʘʷ M, (L1.2) 

ɼʦʙʨʦʪʥʦʩʪʴ Q ʨʘʩʩʝʷʥʠʷ Zs 

ɼʘʚʣʝʥʠʝ p ɼʦʟʘ  ʀʥʜʫʢʮʠʷ ʤʘʛʥʠʪʥʘʷ 

(ʧʣʦʪʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʪʦʢʘ) 

ɺ 

ɹʣʝʩʢ  ɽ, Ev ʟʚʫʢʦʚʦʝ (ʤʛʥʦʚʝʥ-

ʥʦʝ ʟʚʫʢʦʚʦʝ) 

p ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ 

ʪʝʨʘʧʠʠ ʠ ʬʦʪʦʙʠʦʣʦ-

ʛʠʠ 

ʅ 

ɺʝʢʪʦʨ ʇʦʡʥʪʠʥʛʘ  S ʛʘʫʩʩʦʚʘ Bs 

ɺʝʨʦʷʪʥʦʩʪʴ   ʦʩʤʦʪʠʯʝʩʢʦʝ  ʠʟʣʫʯʝʥʠʷ (ʧʦʛʣʦ-

ʱʝʥʥʘʷ) 

D ʦʩʪʘʪʦʯʥʘʷ ɺ 

ʚʳʭʦʜʘ ʨʝʟʦʥʘʥʩʘ  p ʧʘʨʮʠʘʣʴʥʦʝ ʢʦʤ-

ʧʦʥʝʥʪʘ ɺ (ʚ ʛʘʟʦ-

ʚʦʡ ʩʤʝʩʠ) 

ʈB ʀʥʪʝʥʩʠʚʥʦʩʪʴ  

ʦʪʩʫʪʩʪʚʠʷ ʧʨʦʩʘ-

ʯʠʚʘʥʠʷ (ʫʪʝʯʝʢ)  
 ʠʟʣʫʯʝʥʠʷ (ʵʢʚʠʚʘ-

ʣʝʥʪʥʘʷ) 

Deq ʟʚʫʢʘ I, J 

ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟ-

ʣʫʯʝʥʠʷ (ʠʟʣʫʯʝʥʠʷ) 

 

ɺʝʩ  G, (P.W) ʩʪʘʪʠʯʝʩʢʦʝ (ʚ ʘʢʫ-

ʩʪʠʢʝ) 

pS ʠʥʪʝʛʨʘʣʴʥʘʷ U, Qʝ I, Ie 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ  g ʬʦʪʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʵʢʩʧʦʟʠʮʠʦʥʥʘʷ 

(ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠ 

X ʀʦʥʠʟʘʮʠʷ ʯʘʩʪʠʮ  

ʫʜʝʣʴʥʳʡ   ɼʝʙʠʪ ʜʦʟʳ (ʚ ʫʣʴʪʨʘ-

ʬʠʦʣʝʪʦʚʦʡ ʪʝʨʘʧʠʠ ʠ 

ɽ ʣʠʥʝʡʥʘʷ Nil 

ɺʤʝʩʪʠʤʦʩʪʴ  V, (v) ʩʫʤʤʘʨʥʘʷ Ni 
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ɺʦʩʧʨʠʠʤʯʠʚʦʩʪʴ   ʬʦʪʦʙʠʦʣʦʛʠʠ) ʛʘʤʤʘ- 

ʠʟʣʫʯʝʥʠʷ) 

ʂʝʨʤʘ ʂ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ  x, xe ɼʝʢʨʝʤʝʥʪ ʣʦʛʘʨʠʬʤʠ-

ʯʝʩʢʠʡ 
 ɼʦʣʷ ʢʦʤʧʦʥʝʥʪʘ ɺ  ʂʦʣʠʯʝʩʪʚʦ  

ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʛʘ-

ʫʩʩʦʚʘ  

xs ʤʘʩʩʦʚʘʷ ʚ ʚʝʱʝʩʪʚʘ n, ( ) 

ɼʝʢʨʝʤʝʥʪʘ ʵʥʝʨʛʠʠ 

ʩʨʝʜʥʷʷ ʣʦʛʘʨʠʬʤʠʯʝ-

ʩʢʘʷ 

 ʤʦʣʷʨʥʘʷ xʚ ʜʚʠʞʝʥʠʷ ʨ 

ʤʘʛʥʠʪʥʘʷ  k, (xru) ɽʤʢʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʘʷ 

(ʝʤʢʦʩʪʴ) 

ʉ ʪʝʧʣʦʪʳ (ʪʝʧʣʦʪʘ) Q 

ʤʘʛʥʠʪʥʘʷ ʛʘʫʩʩʦʚʘ ks ɼʝʬʝʢʪ ʤʘʩʩʳ ɺ ʛʘʫʩʩʦʚʘ Cs ʵʣʝʢʪʨʠʯʝʩʪʚʘ Q 

ɺʨʝʤʷ  t, (ɻ) ɼʝʬʝʢʪ ʤʘʩʩʳ ʦʪʥʦʩʠ-

ʪʝʣʴʥʳʡ 

ɺr 

ʦʪʨʘʞʝʥʠʷ (ʨʝʚʝʨ-

ʙʝʨʘʮʠʠ)  

ʊ ɾʝʩʪʢʦʩʪʴ ʫʜʝʣʴʥʘʷ g ʂʦʥʩʪʘʥʪʘ ʨʘʚʥʦʚʝʩʠʷ K 

ɼʝʬʦʨʤʘʮʠʷ  ɿʘʨʷʜ ʵʣʝʢʪʨʠʯʝʩʢʠʡ (ʢʦ-

ʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ) 

Q ʂʦʥʮʝʥʪʨʘʮʠʷ ʢʦʤʧʦ-

ʥʝʥʪʘ ɺ (ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʚʝʱʝʩʪʚʘ 

ʢʦʤʧʦʥʝʥʪʘ ɺ) 

cB 

ʧʦʣʫʨʘʩʧʘʜʘ  T1/2 ʣʠʥʝʡʥʘʷ (ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ) 
e,  

ɺʳʩʦʪʘ  h ʦʙʲʝʤʥʘʷ (ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʦʙʲʝʤʘ) 

 ɿʘʨʷʜ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʛʘ-

ʫʩʩʦʚ 

Qs 

ɺʳʭʦʜ ʥʝʡʪʨʦʥʦʚ   ʤʘʩʩʦʚʘʷ B 

ʧʨʠ ʘʙʩʦʨʙʮʠʠ   ɿʘʨʷʜ ʵʣʝʤʝʥʪʘʨʥʳʡ ʝ ʤʦʣʝʢʫʣʷʨʥʘʷ ʉB 

ʧʨʠ ʨʘʩʱʝʧʣʝʥʠʠ   ʩʜʚʠʛʘ (ʫʛʦʣ ʩʜʚʠʛʘ)  ʀʟʙʳʪʦʢ ʤʘʩʩʳ  ʤʦʣʷʨʥʘʷ ʩ 

ɺʷʟʢʦʩʪʴ (ʜʠʥʘʤʠʯʝ-

ʩʢʘʷ ʚʷʟʢʦʩʪʴ)  
,  ɼʠʘʤʝʪʨ d 
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ʇʈʀʃʆɾɽʅʀɽ ˉ 5 

 

ȷȶȦȨȳȮȸȫȱɂȳȦɅ ȸȦȧȱȮȼȦ ȸȶȦȳȷȰȶȮȵȼȮȮ ȰȮȸȦȯȷȰȮȻ  
ȮȫȶȴȩȱȮȺȴȨ 

 

pinyin ʈʫʩʩʢʘʷ English franais 

a a a a 

ai ʘʡ ai ngai (iai) 

an ʘʥʴ an ngan 

ang ʘʥ ang ngang 

ao ʘʦ ao ngao 

    

ba ʙʘ pa pa 

bai ʙʘʡ pai pai 

ban ʙʘʥʴ pan pan 

bang ʙʘʥ pang pang 

bao ʙʘʦ pao pao 

bei ʙɻ ʡ pei pei 

ben ʙʵʥʴ p¯n penn 

beng ʙʵʥ p°ng peng (poung) 

bi ʙʠ pi pi 

bian ʙʷʥʴ pien pien 

biao ʙʷʦ piao piao (piou) 

bie ʙʝ pieh pie 

bin ʙʠʥʴ pin pin 

bing ʙʠʥ ping ping 

bo ʙʦ po pouo (pe) 

bu ʙʫ pu pou 

    

ca ʮʘ tsôa tsôa 

cai ʮʘʡ tsôai tsôai 

can ʮʘʥʴ tsôan tsôan 

cang ʮʘʥ tsôang tsôang 

cao ʮʘʦ tsôao tsôao 

ce ʮ ɻ tsô° tsôe (tchôe) 

cen ʮʵʥʴ tsô¯n tsôenn (tchôenn) 

ceng ʮʵʥ tsô°ng tsôeng 

cha ʯʘ chôa tchôa 

chai ʯʘʡ chôai tchôai 

chan ʯʘʥʴ chôan tchôan 

chang ʯʘʥ chôang tchôang 

chao ʯʘʦ chôao tchôao 

che ʯ ɻ chô° tchôe 

chen ʯʵʥʴ chô°n tchôenn 

cheng ʯʵʥ chô°ng tchôeng 

chi ʯʠ chôih tchôeu 

chong ʯʫʥ chôung tchôoung 

chou ʯʦʫ chôou tchôeou 
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chu ʯʫ chôu tchôou 

chua ʯʫʘ chôua tchôoua  ? 

chuai ʯʘʫʡ chôuai tchôouai 

chuan ʯʫʘʥʴ chôuan tchôouen 

chuang ʯʫʘʥ chôuang tchôouang 

chui ʯʫʡ chôui tchôouei 

chun ʯʫʥʴ chôun tchôouenn 

chuo ʯʘ chôo tchôo (tchôouo) 

ci ʮ  r tzôu tsôeu 

cong ʮʫʥ tsôung tsôouong 

cou ʮʦʫ tsôou tsôeou 

cu ʮʫ tsôu tsôou 

cuan ʮʫʘʥʴ tsôuan tsôouan 

cui ʮʫʡ tsôui tsôouei 

cun ʮʫʥʴ tsôun tsôuenn 

cuo ʮʦ tsôo tsôouo 

    

da ʜʘ ta ta 

dai ʜʘʡ tai tai 

dan ʜʘʥʴ tan tan 

dang ʜʘʥ tang tang 

dao ʜʘʦ tao tao 

de ʜ ɻ t° te 

dei ʜʝʡ tei tei  ? 

den ʜʝʥʴ t°n  ? tenn  ? 

deng ʜʝʥ t°ng teng 

di ʜʠ ti ti 

dian ʜʷʥʴ tien tien 

diao ʜʷʦ tiao tiao 

die ʜʝ tieh tie 

ding ʜʠʥ ting ting 

diu ʜ  ʁ tiu tiou 

dong ʜʫʥ tung toung 

dou ʜʦʫ tou teou 

du ʜʫ tu tou 

duan ʜʫʘʥʴ tuan touan 

dui ʜʫʡ tui touei 

dun ʜʫʥʴ tun touenn 

duo ʜʦ to touo (to) 

    

e  ɻ o (ngo, oh) ngo 

ei ʵʡ (ai) (ei), ngai 

en ʵʥʴ °n  ngenn 

er ʵʨ °rh eul 

    

fa ʬʘ fa  

fan ʬʘʥʴ fan fan 

fang ʬʘʥ fang fang 




