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ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ  

ʏʘʩʪʴ II . ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ  

1 ʅʦʨʤʘʪʠʚʥʳʝ ʩʩʳʣʢʠ  

TouchstoneÈ File Format Specification: Version 2.1 /Ratified by the IBIS 

Open Forum. ï January 26, 2024. ï [?]: cop. IBIS Open Forum, 2024. ï 36 p.  

SCPI-1999: Standard Commands for Programmable Instruments, Ver-

sion 1999.0. SCPI Consortium, May 1999.  

2 ʆʧʨʝʜʝʣʝʥʠʷ, ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʩʦʢʨʘʱʝʥʠʷ  

ʘʥʘʣʠʟʘʪʦʨ(-ʳ): ʘʥʘʣʠʟʘʪʦʨʳ ʮʝʧʝʡ ʚʝʢʪʦʨʥʳʝ ʈ4213/ʈ4226/ʈ4226ɸ (ʜʘ-

ʣʝʝ ï çʈ42è).  

çʀʟʤʝʨʝʥʠʝè: ʯʘʩʪʴ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ, ʚʳʧʦʣʥʷʶʱʘʷ ʚʳʯʠʩʣʝʥʠʝ 

ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ ʠʟ ʦʮʠʬʨʦʚʘʥʥʳʭ ʩʠʛʥʘʣʦʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʚʭʦʜʦʚ ʈ42. 

ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʪʝʨʤʠʥ çʠʟʤʝʨʝʥʠʝè ʚʟʷʪ ʚ ʢʘʚʳʯʢʠ, ʯʪʦʙʳ ʦʪʣʠʯʠʪʴ ʦʪ ʩʫʱʝ-

ʩʪʚʠʪʝʣʴʥʦʛʦ ʠʟʤʝʨʝʥʠʝ, ʦʟʥʘʯʘʶʱʝʛʦ ʧʨʦʮʝʩʩ.  

 

 

ʆʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 4.1.  

 

ɸʎʇ ï ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ.  

ɸʍ ï ʘʤʧʣʠʪʫʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ.  

ɸʏʍ ï ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

ɺɸʎ ï ʚʝʢʪʦʨʥʳʡ ʘʥʘʣʠʟʘʪʦʨ ʮʝʧʝʡ.  

ɺʏï ʚʳʩʦʢʠʝ ʯʘʩʪʦʪ.r 

ɻʐ ï ʛʝʥʝʨʘʪʦʨ ʰʫʤʘ. 

ʜɹʤ (ʜʣʷ ʫʨʦʚʥʷ ʤʦʱʥʦʩʪʠ) ï ʜʝʩʷʪʠʯʥʳʡ ʣʦʛʘʨʠʬʤ ʦʪʥʦʰʝʥʠʷ ʤʦʱʥʦ-

ʩʪʠ ʚ ɺʪ ʢ 1 ʤɺʪ, ʫʤʥʦʞʝʥʥʳʡ ʥʘ ʜʝʩʷʪʴ. 

ʀʆʐʊ ï ʠʟʙʳʪʦʯʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʰʫʤʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. 

ʀʋ ï ʠʩʩʣʝʜʫʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

ʂʆ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ. 

ʂʇ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜʘʯʠ. 

ʂʉɺʅ ī ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʦʷʯʝʡ ʚʦʣʥʳ ʧʦ ʥʘʧʨʷʞʝʥʠʶ. 

ʂʋ ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ. 

ʂʐ ï ʢʦʵʬʬʠʮʠʝʥʪ ʰʫʤʘ. 

ʆɻ ï ʦʧʦʨʥʳʡ ʛʝʥʝʨʘʪʦʨ.  

ʆʉ ï ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. 

ʇɻ ï ʧʦʛʨʝʰʥʦʩʪʴ. 
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ʇʂ ï ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ.  

ʇʆ ï ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ.  

ʇʆ Graphit ï ʧʨʦʛʨʘʤʤʘ ʫʧʨʘʚʣʝʥʠʷ ʘʥʘʣʠʟʘʪʦʨʘʤʠ ʈ4213/ʈ4226/ʈ4226ɸ, 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Graphit P4M.  

ʇʏ ï ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʯʘʩʪʦʪʘ.  

ʈʕ ï ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ʉɺʏ ï ʩʚʝʨʭʚʳʩʦʢʠʝ ʯʘʩʪʦʪʳ.  

ʈ42 ï ʘʥʘʣʠʟʘʪʦʨʳ ʮʝʧʝʡ ʚʝʢʪʦʨʥʳʝ ʈ4213/ʈ4226/ʈ4226ɸ, ʪʦ ʞʝ, ʯʪʦ 

çʘʥʘʣʠʟʘʪʦʨè.  

ʉʅ ï ʩʦʛʣʘʩʦʚʘʥʥʘʷ ʥʘʛʨʫʟʢʘ. 

ʊʊʃ ï ʪʨʘʥʟʠʩʪʦʨʥʦ-ʪʨʘʥʟʠʩʪʦʨʥʘʷ ʣʦʛʠʢʘ. 

ʌɸʇʏ ī ʬʘʟʦʚʘʷ ʘʚʪʦʧʦʜʩʪʨʦʡʢʘ ʯʘʩʪʦʪʳ. 

 

ὉὔὙ ï excess noise ratio (power ratio), ʪʦ ʞʝ, ʯʪʦ ʀʆʐʊ. 
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3 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʠ ʫʢʘʟʘʥʠʷ  

ɸʥʘʣʠʟʘʪʦʨʳ ʮʝʧʝʡ ʚʝʢʪʦʨʥʳʝ ʈ4213/ʈ4226/ʈ4226ɸ (ʜʘʣʝʝ ï 

çʘʥʘʣʠʟʘʪʦʨè ʠʣʠ çʈ42è) ʩʦʩʪʦʷʪ ʠʟ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ Graphit P4M (ʜʘʣʝʝ ï ʇʆ Graphit), ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ flash-

ʥʘʢʦʧʠʪʝʣʝ ʚ ʢʦʤʧʣʝʢʪʝ ʧʦʩʪʘʚʢʠ. ɼʣʷ ʨʘʙʦʪʳ ʇʆ Graphit ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ 

ʢʦʤʧʴʶʪʝʨ ʫʜʦʚʣʝʪʚʦʨʷʣ ʩʣʝʜʫʶʱʠʤ ʤʠʥʠʤʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

Å ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ WindowsÈ 7/8/10/11, Astra Linux CE 2.12.45, 

Ubuntu LTS 22.04; 

Å ʜʚʫʭʲʷʜʝʨʥʳʡ ʧʨʦʮʝʩʩʦʨ x86 ʠʣʠ x64 ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 2,4 ɻɻʮ; 

Å ʥʘʣʠʯʠʝ ʘʜʘʧʪʝʨʘ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ï Ethernet 100 ʄʙʠʪ/ʩ; 

Å ʚʩʪʨʦʝʥʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʘʜʘʧʪʝʨ ʩʝʨʠʠ IntelÈ HD Graphics 4000, 

ʣʠʙʦ ʜʠʩʢʨʝʪʥʳʡ ʩ ʦʙʲʸʤʦʤ ʚʠʜʝʦʧʘʤʷʪʠ 512 ʄɹ; 

Å ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ 2 ɻɹ; 

Å ʨʘʟʨʝʰʝʥʠʝ ʵʢʨʘʥʘ 1280 Ĭ 720 (ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʘʩʪʝʨʦʤ ʧʦʚʝʨʢʠ 

ʈ4226ɸ ï 1600 Ĭ 900); 

Å ʥʘʣʠʯʠʝ ʢʣʘʚʠʘʪʫʨʳ ʠ ʤʳʰʠ, ʣʠʙʦ ʫʩʪʨʦʡʩʪʚʦ ʩʝʥʩʦʨʥʦʛʦ ʚʚʦʜʘ; 

Å 80 ʄɹ ʩʚʦʙʦʜʥʦʛʦ ʤʝʩʪʘ ʥʘ ʞʸʩʪʢʦʤ ʜʠʩʢʝ. 

ʈ42 ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʢʦʤʧʴʶʪʝʨ ʇʆ Graphit ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʡ: 

Å ʠʟʤʝʨʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʪʨʘʞʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ 
(Ὓ , Ὓ , Ὓ , Ὓ ), ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ (ὤ , ὤ , ὤ , ὤ ) 

ʠ ʧʨʦʚʦʜʠʤʦʩʪʝʡ (ὣ , ὣ , ὣ , ὣ) ʚ ʨʝʞʠʤʘʭ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʦ ʯʘ-
ʩʪʦʪʝ ʠ ʤʦʱʥʦʩʪʠ; 

Å ʠʟʤʝʨʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʰʫʤʘ ʠ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʰʫʤʦʚʦʡ ʪʝʤʧʝʨʘ-
ʪʫʨʳ1); 

Å ʦʪʦʙʨʘʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʤʦʱʥʦʩʪʠ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʚʭʦʜʳ ʠʟʤʝʨʠ-
ʪʝʣʴʥʳʭ ʠ ʦʧʦʨʥʳʭ ʧʨʠʸʤʥʠʢʦʚ; 

Å ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ, ʚ ʧʦ-
ʣʷʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʠʣʠ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ ɺʦʣʴʧʝʨʪʘ-ʉʤʠʪʘ; 

Å ʩʦʭʨʘʥʝʥʠʝ ʠ ʟʘʛʨʫʟʢʫ ʠʟʤʝʨʝʥʥʳʭ ʜʘʥʥʳʭ; 

Å ʩʦʭʨʘʥʝʥʠʝ ʠ ʟʘʛʨʫʟʢʫ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ; 

Å ʫʩʨʝʜʥʝʥʠʝ, ʩʛʣʘʞʠʚʘʥʠʝ, ʥʘʢʦʧʣʝʥʠʝ ʠ ʧʨʦʚʝʨʢʫ ʦʛʨʘʥʠʯʝʥʠʷ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ; 

Å ʦʪʦʙʨʘʞʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ; 

Å ʚʝʢʪʦʨʥʳʝ ʠ ʩʢʘʣʷʨʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ; 

Å ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ; 

Å ʤʘʨʢʝʨʥʳʝ ʠʟʤʝʨʝʥʠʷ; 

Å ʟʘʜʘʥʠʝ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠ ʜʦʧʫʩʢʦʚʦʤ ʢʦʥʪʨʦʣʝ; 

Å ʩʦʟʜʘʥʠʝ ʧʨʦʬʠʣʝʡ ʠʟʤʝʨʝʥʠʡ ʠ ʧʦʜʛʦʪʦʚʢʘ ʩʚʦʜʥʳʭ ʦʪʯʸʪʦʚ. 

                                           
1)ɼʦʩʪʫʧʥʦ ʪʦʣʴʢʦ ʜʣʷ ʧʨʠʙʦʨʦʚ ʈ4226ɸ.  
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 ɺʥʠʤʘʥʠʝ! ʇʨʠ ʧʝʨʚʠʯʥʦʡ ʫʩʪʘʥʦʚʢʝ ʇʆ Graphit ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦ-

ʚʝʨʠʪʴ, ʯʪʦ ʝʛʦ ʚʝʨʩʠʷ ʥʝ ʥʠʞʝ ʚʝʨʩʠʠ 2.6, ʘ ʪʘʢʞʝ ʚʳʣʦʞʝʥʥʦʡ ʥʘ 

ʩʘʡʪʝ ʧʨʝʜʧʨʠʷʪʠʷ-ʠʟʛʦʪʦʚʠʪʝʣʷ (ʩʘʡʪ ʫʢʘʟʘʥ ʥʘ ʪʠʪʫʣʴʥʦʤ ʣʠʩʪʝ; 

ʚʝʨʩʠʷ ʇʆ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʠʤʝʥʠ ʬʘʡʣʘ ʜʠʩʪʨʠʙʫʪʠʚʘ ʠʣʠ ʚ ʫʩʪʘ-

ʥʦʚʣʝʥʥʦʡ ʚʝʨʩʠʠ ʚ ʜʠʘʣʦʛʝ çʆ ʧʨʦʛʨʘʤʤʝ Graphitéè (ʤʝʥʶ ʧʨʦʛʨʘʤʤʳ 

çʉʧʨʘʚʢʘ > ʆ ʧʨʦʛʨʘʤʤʝ Graphitéè)) ʚ ʨʘʟʜʝʣʝ çʇʨʦʜʫʢʮʠʷè > çʀʟʤʝ-

ʨʠʪʝʣʴʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳè > çʂʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʘʷ 

ʘʧʧʘʨʘʪʫʨʘ ʉɺʏè > çɸʥʘʣʠʟʘʪʦʨʳ ʮʝʧʝʡ ʚʝʢʪʦʨʥʳʝ éè > ʜʘʣʝʝ ʚʳ-

ʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʜʨʘʟʜʝʣʳ.  

. 

ʇʦʜʛʦʪʦʚʢʫ ʈ42 ʢ ʠʟʤʝʨʝʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʩʦʛʣʘʩʥʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʤʫ ʨʘʟʜʝʣʫ ʯ. I ʥʘʩʪʦʷʱʝʛʦ ʈʕ. 

ɺʳʢʣʶʯʝʥʠʝ ʈ42 ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

Å ʦʩʪʘʥʦʚʠʪʴ ʧʨʦʮʝʩʩ ʠʟʤʝʨʝʥʠʡ; 

Å ʟʘʢʨʳʪʴ ʇʆ Graphit; 

Å ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʦʙʨʘʪʴ ʩʭʝʤʫ ʠʟʤʝʨʝʥʠʡ; 

Å ʚʳʢʣʶʯʠʪʴ ʈ42 ʧʨʠ ʧʦʤʦʱʠ ʚʳʢʣʶʯʘʪʝʣʷ ʧʠʪʘʥʠʷ ʥʘ ʧʝʨʝʜʥʝʡ ʧʘ-

ʥʝʣʠ;  

Å ʦʪʩʦʝʜʠʥʠʪʴ ʢʘʙʝʣʴ ʧʠʪʘʥʠʷ ʠ ʟʘʪʝʤ ʢʣʝʤʤʫ ʟʘʟʝʤʣʝʥʠʷ ʦʪ ʩʠʩʪʝʤʳ 

ʟʘʱʠʪʥʦʛʦ ʟʘʟʝʤʣʝʥʠʷ. 

3.1 ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ  

ʅʘ flash-ʥʘʢʦʧʠʪʝʣʝ ʠʟ ʢʦʤʧʣʝʢʪʘ ʧʦʩʪʘʚʢʠ ʈ42 ʩʦʜʝʨʞʘʪʩʷ ʬʘʡʣʳ ʠ ʢʘʪʘ-

ʣʦʛʠ: 

autorun.exe ï ʬʘʡʣ ʧʨʦʛʨʘʤʤʳ çʘʚʪʦʟʘʧʫʩʢʘè, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʦʢ-

ʥʦ ʩ ʦʩʥʦʚʥʳʤʠ ʢʦʤʘʥʜʘʤʠ ʧʨʦʩʤʦʪʨʘ ʠ ʫʩʪʘʥʦʚʢʠ ʇʆ. 

autorun.inf ï ʩʣʫʞʝʙʥʳʡ ʬʘʡʣ ʥʘʩʪʨʦʡʢʠ çʘʚʪʦʟʘʧʫʩʢʘè. 

Adobe ï ʧʘʧʢʘ ʩ ʜʠʩʪʨʠʙʫʪʠʚʦʤ ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʛʦ ʩʨʝʜʩʪʚʘ 

ʧʨʦʩʤʦʪʨʘ PDF-ʬʘʡʣʦʚ Adobe ReaderÈ. 

Autorun ï ʢʘʪʘʣʦʛ ʩʦ ʩʣʫʞʝʙʥʳʤʠ ʬʘʡʣʘʤʠ ʧʨʦʛʨʘʤʤʳ çʘʚʪʦʟʘʧʫʩʢʘè. 

Docs ï ʢʘʪʘʣʦʛ, ʩʦʜʝʨʞʘʱʠʡ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʤʝʪʦʜʠʢʫ 

ʧʦʚʝʨʢʠ ʚ ʬʘʡʣʘʭ pdf-ʬʦʨʤʘʪʘ; 

Install ï ʢʘʪʘʣʦʛ, ʩʦʜʝʨʞʘʱʠʡ ʫʩʪʘʥʦʚʦʯʥʳʝ ʬʘʡʣʳ ʇʆ Graphit. 

Licenses ï ʢʘʪʘʣʦʛ ʜʣʷ ʬʘʡʣ-ʢʣʶʯʘ ʣʠʮʝʥʟʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʦʧʮʠʡ. 

Production ï ʧʘʧʢʘ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʘʪʘʣʦʛʘʤʠ ʧʨʦʜʫʢʮʠʠ ɸʆ çʅʇʌ 

çʄʠʢʨʘʥè. 

 ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʢʦʤʧʴʶʪʝʨ ʇʆ Graphit ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ ʧʨʦ-

ʛʨʘʤʤʫ install_graphit_2.6.x_R4M.exe, ʥʘʭʦʜʷʱʫʶʩʷ ʚ ʢʘʪʘʣʦʛʝ Install ʥʘ 

flash-ʥʘʢʦʧʠʪʝʣʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʢʨʦʝʪʩʷ çʤʘʩʪʝʨè ʫʩʪʘʥʦʚʢʠ ʇʆ 

Graphit,ʥʘ ʧʝʨʚʦʤ ʰʘʛʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʚʳʙʨʘʪʴ ʷʟʳʢ ʧʨʦ-
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ʛʨʘʤʤʳ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.1. 

 ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴ ʢʦʤʧʴʶʪʝʨʘ 
ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʨʘʚʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ.  

 

 

ʈʠʩʫʥʦʢ 3.1 ï ɺʠʜ ʦʢʥʘ çɺʳʙʦʨ ʷʟʳʢʘè ʤʘʩʪʝʨʘ ʫʩʪʘʥʦʚʢʠ ʇʆ Graphit  

ʅʘ ʧʝʨʚʦʤ ʰʘʛʝ ʫʩʪʘʥʦʚʢʠ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʙʨʘʪʴ çʙʳʩʪ-

ʨʫʶè ʫʩʪʘʥʦʚʢʫ (ʨʝʞʠʤ çʧʦʣʥʦʡè ʫʩʪʘʥʦʚʢʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦ ʫʤʦʣʯʘʥʠʶ) ʠʣʠ 

ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çɼʘʣʝʝè, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʠʟʤʝʥʠʪʴ ʥʘʙʦʨ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʣʠʙʦ ʜʠʨʝʢʪʦʨʠʶ ʨʘʩʧʦʣʦʞʝʥʠʷ ʬʘʡʣʦʚ ʧʨʦʛʨʘʤʤʳ (ʨʠʩʫʥʦʢ 3.2-

ʘ). 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ çɼʘʣʝʝè ʚ ʧʨʦʮʝʩʩʝ ʫʩʪʘʥʦʚʢʠ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝ-

ʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʣʠʮʝʥʟʠʦʥʥʳʤ ʩʦʛʣʘʰʝʥʠʝʤ, ʫʢʘʟʘʪʴ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʦʨ-

ʛʘʥʠʟʘʮʠʶ, ʚʳʙʨʘʪʴ ʜʠʨʝʢʪʦʨʠʶ, ʚ ʢʦʪʦʨʫʶ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥʦ ʇʆ Graphit, ʘ 

ʪʘʢʞʝ ʚʳʙʨʘʪʴ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʫʩʪʘʥʦʚʢʠ (ʨʠʩʫʥʦʢ 3.2-ʙ). ɺ ʩʦʩʪʘʚ ʢʦʤʧʦʥʝʥ-

ʪʦʚ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʢʣʶʯʝʥʳ: 

Å ʧʨʦʛʨʘʤʤʥʳʡ ʵʤʫʣʷʪʦʨ ʧʨʠʙʦʨʦʚ (ʜʣʷ ʨʘʙʦʪʳ ʚ ʇʆ Graphit ʙʝʟ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʈ42); 

Å ʨʝʜʘʢʪʦʨ ʥʘʙʦʨʦʚ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ; 

Å ʬʘʡʣʳ ʩʧʨʘʚʢʠ; 

Å ʤʘʩʪʝʨ ʦʪʯʸʪʦʚ; 

Å ʜʨʘʡʚʝʨ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʘʣʠʙʨʘʪʦʨʘ (ʥʝʦʙʭʦʜʠʤ ʧʨʠ ʥʘʣʠʯʠʠ 

ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʣʠʙʨʦʚʢʠ); 

Å ʨʫʢʦʚʦʜʩʪʚʦ ʠ ʧʨʠʤʝʨʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ SCPI.  

ɼʣʷ ʧʨʝʢʨʘʱʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʪʤʝʥʘè. ʇʨʠ 

ʟʘʚʝʨʰʝʥʠʠ ʫʩʪʘʥʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʧʫ-

ʩʪʠʪʴ ʇʆ Graphit ʠ ʧʨʦʩʤʦʪʨʝʪʴ ʩʧʠʩʦʢ ʚʥʝʩʸʥʥʳʭ ʚ ʪʝʢʫʱʫʶ ʚʝʨʩʠʶ ʠʟʤʝʥʝ-

ʥʠʡ. 
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ʘ) ʅʘʯʘʣʴʥʘʷ ʩʪʨʘʥʠʮʘ ʫʩʪʘʥʦʚʢʠ ʙ) ɺʳʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ 

ʈʠʩʫʥʦʢ 3.2 ï ʋʩʪʘʥʦʚʢʘ ʇʆ Graphit  

 

3.2 ʅʘʩʪʨʦʡʢʘ ʩʝʪʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ 

ʧʦʜʢʣʶʯʝʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ ʢ ʢʦʤʧʴʶʪʝʨʫ 

3.2.1 ʆʧʠʩʘʥʠʝ ʠ ʚʳʙʦʨ ʩʝʪʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʙʣʦʢ ʠʩʧʦʣʴʟʫʝʪ ʠʥʪʝʨʬʝʡʩ Ethernet ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʢʦʤʧʴʶʪʝʨʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʣʠ ʯʝʨʝʟ ʦʙʦʨʫʜʦʚʘʥʠʝ ʣʦʢʘʣʴʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴ-

ʥʦʡ ʩʝʪʠ. ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʈ42 ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʜʠʥ ʠʟ ʜʚʫʭ 

ʥʘʙʦʨʦʚ ʩʝʪʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ï çʌʘʙʨʠʯʥʳʡè ʠʣʠ çʇʦʣʴʟʦʚʘʪʝʣʷè, ʭʨʘʥʷʱʠʭʩʷ 

ʚ ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʘʭ ʥʘ ʚʩʪʨʦʝʥʥʦʤ ʚ ʈ42 FTP-ʩʝʨʚʝʨʝ. ʇʨʝʜʧʨʠʷʪʠʝʤ-

ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ çʌʘʙʨʠʯʥʳʭè ʧʘʨʘʤʝʪ-

ʨʦʚ ʈ42: 

IP-ʘʜʨʝʩ: 169.254.0.254 

ʄʘʩʢʘ ʧʦʜʩʝʪʠ: 255.255.0.0 

IP-ʘʜʨʝʩ ʰʣʶʟʘ: 0.0.0.0 

ʉʝʪʝʚʦʝ ʠʤʷ: r42-13-00000001 (ʪʠʧ ʠ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʈ42 ʤʦ-

ʛʫʪ ʦʪʣʠʯʘʪʴʩʷ) 

ʅʘ ʟʘʜʥʝʡ ʧʘʥʝʣʠ ʈ42 ʠʤʝʝʪʩʷ ʣʠʥʝʡʢʘ ʠʟ ʰʝʩʪʠ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ 

ʂʆʅʌʀɻʋʈɸʊʆʈ (ʨʠʩʫʥʦʢ 3.3), ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʚʳʙʠʨʘʝʪʩʷ ʥʘʙʦʨ ʩʝʪʝ-

ʚʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʅʘʟʥʘʯʝʥʠʝ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʂʆʅʌʀɻʋʈɸʊʆʈ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠ-

ʮʝ 3.1. 

ʇʝʨʚʳʡ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʥʘʙʦʨ ʩʝʪʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʇʨʠ ʚʳʢʣʶ-

ʯʝʥʥʦʤ ʧʝʨʚʦʤ ʧʝʨʝʢʣʶʯʘʪʝʣʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ çʌʘʙʨʠʯʥʳʝè ʧʘʨʘʤʝʪʨʳ, 

ʘ ʧʨʠ ʚʢʣʶʯʸʥʥʦʤ ï ʧʘʨʘʤʝʪʨʳ çʇʦʣʴʟʦʚʘʪʝʣʷè. 

ɺʪʦʨʦʡ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʨʘʟʨʝʰʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ʘʚʪʦʤʘʪʠʯʝ-
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ʩʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ DHCP. ʇʨʠ ʚʳʢʣʶʯʝʥʥʦʤ ʧʝʨʝʢʣʶʯʘʪʝʣʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

IP-ʘʜʨʝʩ ʠ ʤʘʩʢʘ, ʟʘʜʘʥʥʳʝ ʚ ʥʘʙʦʨʝ ʩʝʪʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʇʨʠ ʵʪʦʤ ʩʝʪʝʚʦʝ 

ʠʤʷè ʠʛʥʦʨʠʨʫʝʪʩʷ. ʇʨʠ ʚʢʣʶʯʸʥʥʦʤ ʧʝʨʝʢʣʶʯʘʪʝʣʝ ʜʝʣʘʝʪʩʷ ʧʦʧʳʪʢʘ ʧʦʣʫ-

ʯʠʪʴ ʟʥʘʯʝʥʠʷ ʩʝʪʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʩʝʨʚʝʨʘ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. ʉʝʨʚʝʨ, ʧʦʣʫʯʠʚ 

DHCP-ʟʘʧʨʦʩ, ʨʝʛʠʩʪʨʠʨʫʝʪ çʉʝʪʝʚʦʝ ʠʤʷè ʠ ʚʦʟʚʨʘʱʘʝʪ ʈ42 IP-ʘʜʨʝʩ ʠ ʤʘʩʢʫ. 

ɽʩʣʠ ʈ42 ʥʝ ʧʦʣʫʯʠʣ ʦʪʚʝʪʘ ʥʘ DHCP-ʟʘʧʨʦʩ, ʪʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ IP-ʘʜʨʝʩ ʠ 

ʤʘʩʢʘ, ʫʢʘʟʘʥʥʳʝ ʚ ʥʘʙʦʨʝ ʩʝʪʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ.  

 

ʈʠʩʫʥʦʢ 3.3 ï ʇʝʨʝʢʣʶʯʘʪʝʣʠ ʂʆʅʌʀɻʋʈɸʊʆʈ ʥʘ ʟʘʜʥʝʡ ʧʘʥʝʣʠ ʈ42 (ʚʩʝ ʚʳ-

ʢʣʶʯʝʥʳ)  

ʐʝʩʪʦʡ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʚʩʝʛʜʘ ʚ ʧʦʣʦʞʝʥʠʠ ʚʳʢʣʶʯʝʥ. ɺʦ 

ʚʢʣʶʯʸʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʩʠʛʥʘʣ Reset, ʧʨʝʧʷʪʩʪʚʫʶʱʠʡ ʨʘʙʦʪʝ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ.  

ʀʟʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠʡ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ 1 ʠ 2 ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ 

ʧʝʨʝʟʘʧʫʩʢʘ ʧʠʪʘʥʠʷ ʈ42 ʠʣʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʰʝʩʪʦʛʦ ʧʝʨʝʢʣʶ-

ʯʘʪʝʣʷ.  

ʊʘʙʣʠʮʘ3.1 ï ʅʘʟʥʘʯʝʥʠʝ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʂʆʅʌʀɻʋʈɸʊʆʈ  

ʅʦʤʝʨ 

ʧʝʨʝʢʣʶ-

ʯʘʪʝʣʷ 

ʅʘʟʥʘʯʝʥʠʝ ɿʥʘʯʝʥʠʝ ON ʠʣʠ ɺʂʃ 
ɿʥʘʯʝʥʠʝ OFF 

ʠʣʠ ɺʓʂʃ 

1 

ɺʳʙʦʨ ʥʘʙʦ-

ʨʘ ʩʝʪʝʚʳʭ 

ʧʘʨʘʤʝʪʨʦʚ 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʥʘʙʦʨ çʇʦʣʴʟʦʚʘ-

ʪʝʣʷè 

ʀʩʧʦʣʴʟʫʝʪʩʷ 

çʌʘʙʨʠʯʥʳʡè 

ʥʘʙʦʨ 

2 

ɸʚʪʦʤʘʪʠʯʝ-

ʩʢʘʷ ʢʦʥʬʠ-

ʛʫʨʘʮʠʷ 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʈ42 ʧʳ-

ʪʘʝʪʩʷ ʧʝʨʝʜʘʪʴ DHCP-ʩʝʨʚʝʨʫ 

çʉʝʪʝʚʦʝ ʠʤʷè ʠ ʚ ʦʪʚʝʪ ʧʦʣʫ-

ʯʠʪʴ IP-ʘʜʨʝʩ ʠ ʤʘʩʢʫ. 

ɽʩʣʠ ʈ42 ʥʝ ʧʦʣʫʯʠʣ ʦʪʚʝʪʘ, ʪʦ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ IP-ʘʜʨʝʩ ʠ ʤʘʩ-

ʢʘ, ʫʢʘʟʘʥʥʳʝ ʚ ʚʳʙʨʘʥʥʦʤ (ʧʝ-

ʨʝʢʣʶʯʘʪʝʣʝʤ 1) ʥʘʙʦʨʝ ʩʝʪʝʚʳʭ 

ʧʘʨʘʤʝʪʨʦʚ. 

ʀʩʧʦʣʴʟʫʶʪʩʷ 

IP-ʘʜʨʝʩ ʠ ʤʘʩ-

ʢʘ, ʫʢʘʟʘʥʥʳʝ ʚ 

ʚʳʙʨʘʥʥʦʤ (ʧʝ-

ʨʝʢʣʶʯʘʪʝ-

ʣʝʤ 1) ʥʘʙʦʨʝ 

ʩʝʪʝʚʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ. çʉʝʪʝ-

ʚʦʝ ʠʤʷè ʠʛʥʦ-

ʨʠʨʫʝʪʩʷ 

3 - 5 
ʅʝ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ 

ï 
ï 
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ʅʦʤʝʨ 

ʧʝʨʝʢʣʶ-

ʯʘʪʝʣʷ 

ʅʘʟʥʘʯʝʥʠʝ ɿʥʘʯʝʥʠʝ ON ʠʣʠ ɺʂʃ 
ɿʥʘʯʝʥʠʝ OFF 

ʠʣʠ ɺʓʂʃ 

6 

Reset 

(ʜʦʣʞʝʥ 

ʙʳʪʴ ʚʳʢʣʶ-

ʯʝʥ) 

ʌʦʨʤʠʨʫʝʪʩʷ ʩʠʛʥʘʣ Reset, ʧʨʝ-

ʧʷʪʩʪʚʫʶʱʠʡ ʨʘʙʦʪʝ ʈ42; ʢʨʘʪ-

ʢʦʚʨʝʤʝʥʥʦʝ ʚʢʣʶʯʝʥʠʝ ʧʝʨʝʟʘ-

ʧʫʩʢʘʝʪ ʚʥʫʪʨʝʥʥʠʡ ʧʨʦʮʝʩʩʦʨ; 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʅʦʨʤʘʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ 

3.2.2 ʉʝʪʝʚʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠ ʧʨʷʤʦʤ ʧʦʜʢʣʶʯʝʥʠʠ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 
ʙʣʦʢʘ ʢ ʢʦʤʧʴʶʪʝʨʫ (ʨʝʢʦʤʝʥʜʫʝʤʦʝ)  

ʇʨʠ ʧʨʷʤʦʤ ʧʦʜʢʣʶʯʝʥʠʠ (ʨʠʩʫʥʦʢ 3.4), ʈ42 ʩʦʝʜʠʥʷʝʪʩʷ ʢʘʙʝʣʝʤ 

Ethernet UTP 5 ʢʘʪʝʛʦʨʠʠ (çʚʠʪʘʷ ʧʘʨʘè), ʚʭʦʜʷʱʠʤ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ, ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʩ ʩʝʪʝʚʦʡ ʢʘʨʪʦʡ ʫʧʨʘʚʣʷʶʱʝʛʦ ʇʂ.  

 

ʈʠʩʫʥʦʢ 3.4 ï ʇʨʷʤʦʝ ʧʦʜʢʣʶʯʝʥʠʝ  

ʕʪʦʪ ʚʘʨʠʘʥʪ ʧʦʜʢʣʶʯʝʥʠʷ ʥʝ ʪʨʝʙʫʝʪ ʢʘʢʠʭ-ʣʠʙʦ ʥʘʩʪʨʦʝʢ1). ʇʨʠ ʵʪʦʤ 

ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

ʘ) ʚʩʝ ʧʝʨʝʢʣʶʯʘʪʝʣʠ ʂʆʅʌʀɻʋʈɸʊʆʈ ʥʘ ʟʘʜʥʝʡ ʧʘʥʝʣʠ ʈ42 ʜʦʣʞʥʳ 

ʙʳʪʴ ʚʳʢʣʶʯʝʥʳ, ʪ.ʝ. ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ çʌʘʙʨʠʯʥʳʡè ʥʘʙʦʨ ʩʝʪʝʚʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ; 

ʙ) ʧʘʨʘʤʝʪʨʳ TCP/IP-ʧʨʦʪʦʢʦʣʘ ʚ ʢʦʤʧʴʶʪʝʨʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ 

ʧʦ ʫʤʦʣʯʘʥʠʶ, ʪ.ʝ. ʚʢʣʶʯʝʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ. ɼʣʷ ʵʪʦʛʦ ʚ ʢʦ-

ʤʘʥʜʥʦʡ ʩʪʨʦʢʝ çɺʳʧʦʣʥʠʪʴè (ʦʪʢʨʳʚʘʝʪʩʷ ʯʝʨʝʟ ʤʝʥʶ çʇʫʩʢè ʠʣʠ ʩʦʯʝʪʘʥʠʝʤ 

ʢʣʘʚʠʰ +R) ʥʘʙʝʨʠʪʝ ʣʘʪʠʥʠʮʝʡ ncpa.cpl ʠ ʥʘʞʤʠʪʝ çEnter è. ɺ ʦʪʢʨʳʚ-

ʰʝʤʩʷ ʦʢʥʝ ʱʸʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʥʝʦʙʭʦʜʠʤʦʤ ʘʢʪʠʚʥʦʤ ʧʦʜ-

ʢʣʶʯʝʥʠʠ ʧʦ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʠ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ çʉʚʦʡ-

ʩʪʚʘè. ɼʘʣʝʝ ʚ ʩʧʠʩʢʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʵʪʠʤ ʧʦʜʢʣʶʯʝʥʠʝʤ, ʜʣʷ 

WindowsÈ 7 ʚʳʙʝʨʠʪʝ ʩʪʨʦʢʫ çʇʨʦʪʦʢʦʣ ʀʥʪʝʨʥʝʪʘ ʚʝʨʩʠʠ 4 (TCP/IPv4)è, ʜʣʷ 

WindowsÈ XP ï çʇʨʦʪʦʢʦʣ ʀʥʪʝʨʥʝʪʘ (TCP/IP)è, ʘ ʜʣʷ WindowsÈ 10/11 ï çIP 

ʚʝʨʩʠʠ 4 (TCP/IP)è, ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʉʚʦʡʩʪʚʘè. ʋʩʪʘʥʦʚʠʪʝ ʨʘʜʠʦʢʥʦʧʢʫ 

                                           
1)ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ, ʠʥʪʝʨʬʝʡʩʳ 

ʢʦʤʧʴʶʪʝʨʘ ʠ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ ʦʙʥʘʨʫʞʠʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ. ʇʦʩʣʝ ʯʝʛʦ ʢʦʤʧʴʶʪʝʨ ʥʘʯʠʥʘʝʪ ʧʨʦ-

ʮʝʜʫʨʫ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ TCP/IP-ʧʨʦʪʦʢʦʣʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʜʣʠʪʴʩʷ ʦʢʦʣʦ 40 ʩ. 
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çʇʦʣʫʯʠʪʴ IP-ʘʜʨʝʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠè ʠ ʥʘʞʤʠʪʝ çOKè.  

3.2.3 ʉʝʪʝʚʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ ʢ 
ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ 

ɺ ʚʘʨʠʘʥʪʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ (ʨʠʩʫʥʦʢ 3.5) ʈ42 ʤʦʞʝʪ 

ʫʧʨʘʚʣʷʪʴ ʣʶʙʦʡ ʢʦʤʧʴʶʪʝʨ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. ʆʜʥʠʤ ʈ42 ʥʝ ʤʦʛʫʪ ʫʧʨʘʚʣʷʪʴ 

ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʴʶʪʝʨʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʥʦ ʚʦʟʤʦʞʥʦ ʫʧʨʘʚʣʝʥʠʝ ʦʜʥʠʤ ʢʦʤʧʴ-

ʶʪʝʨʦʤ ʥʝʩʢʦʣʴʢʠʤʠ ʈ42 ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʉɺʏ ʫʩʪʨʦʡʩʪʚ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʈ42 ʤʦʛʫʪ ʦʙʤʝʥʠʚʘʪʴʩʷ ʩʠʥʭʨʦʩʠʛʥʘʣʘʤʠ.  

 

ʈʠʩʫʥʦʢ 3.5 ï ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʈ42 (ʨʘʩʧʦʣʦʞʝʥʳ ʩʣʝʚʘ)  

ɺʘʨʠʘʥʪ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʷʤʦʛʦ ʧʦʜʢʣʶ-

ʯʝʥʠʷ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦʤ ʫʟʣʦʚ. ʇʂ ʠ ʧʦʜʢʣʶʯʸʥʥʳʡ ʢ ʥʝʤʫ ʈ42 ʪʦʞʝ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʣʦʢʘʣʴʥʦʡ ʩʝʪʴʶ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ ʫʟʣʦʚ. ɹʦʣʝʝ ʚʘʞʥʦ ʥʘʣʠʯʠʝ ʚ ʩʝʪʠ 

ʩʝʨʚʝʨʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ï DHCP-ʩʝʨʚʝʨʘ, ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦ-

ʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʧʝʨʝʢʣʶʯʘʪʝʣʴ 2 ʢʦʥʬʠʛʫʨʘʪʦʨʘ. ʇʝʨʝʢʣʶʯʘʪʝʣʴ 

2 ʤʦʞʥʦ ʥʝ ʚʳʢʣʶʯʘʪʴ, ʪʦʛʜʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ DHCP-ʩʝʨʚʝʨʘ ʈ42 ʧʦʩʣʝ ʙʝʟ-

ʫʩʧʝʰʥʳʭ ʧʦʧʳʪʦʢ ʧʦʣʫʯʠʪʴ IP-ʘʜʨʝʩ (ʯʝʨʝʟ 20 ʩʝʢʫʥʜ) ʧʨʦʜʦʣʞʠʪ ʨʘʙʦʪʘʪʴ 

ʪʘʢ, ʢʘʢ ʨʘʙʦʪʘʣ ʙʳ ʩ ʚʳʢʣʶʯʝʥʥʳʤ ʧʝʨʝʢʣʶʯʘʪʝʣʝʤ 2. 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʚʢʣʶʯʝʥʠʷ ʈ42 ʚ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ. 

ʇʫʩʪʴ ʚ ʚʘʨʠʘʥʪʘʭ ʩ 1 ʧʦ 3 ʚ ʇʂ ʠ ʚ ʧʨʠʙʦʨʝ ʚʢʣʶʯʝʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʦʥʬʠ-

ʛʫʨʘʮʠʷ IP-ʧʨʦʪʦʢʦʣʘ (ʚʪʦʨʦʡ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʢʦʥʬʠʛʫʨʘʪʦʨʘ ʚ ʧʦʣʦʞʝʥʠʠ 

çONè, ʧʝʨʚʳʡ ï ʚ ʧʦʣʦʞʝʥʠʠ çOFFè). 

ɺʘʨʠʘʥʪ ʧʝʨʚʳʡ ï ʚʢʣʶʯʝʥʠʝ ʚ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ ʩ DHCP- ʠ DNS-

ʩʝʨʚʝʨʘʤʠ. ʇʂ ʠ ʈ42 ʧʦʣʫʯʘʪ IP-ʘʜʨʝʩʘ ʦʪ DHCP-ʩʝʨʚʝʨʘ. DHCP-ʩʝʨʚʝʨ ʟʘʨʝʛʠ-

ʩʪʨʠʨʫʝʪ ʩʝʪʝʚʦʝ ʠʤʷ ʈ42 ʥʘ DNS-ʩʝʨʚʝʨʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʪʝʚʦʝ 

ʠʤʷ ʚ ʢʘʯʝʩʪʚʝ ʘʜʨʝʩʘ ʈ42. 

ɺʘʨʠʘʥʪ ʚʪʦʨʦʡ ï ʚʢʣʶʯʝʥʠʝ ʚ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ, ʩʦʜʝʨʞʘʱʫʶ ʪʦʣʴʢʦ 

DHCP-ʩʝʨʚʝʨ. ʇʂ ʠ ʈ42 ʧʦʣʫʯʘʪ ʦʪ ʩʝʨʚʝʨʘ IP-ʘʜʨʝʩʘ. ɸʜʨʝʩ ʧʨʠʙʦʨʘ ʙʫʜʝʪ ʥʝ 

ɺʥʝʰʥʷʷ
ʩʠʥʭʨʦʥʠʟʘʮʠʷ

ʂʦʤʤʫʪʘʪʦʨ
( ʠʣʠ Switch Hub)
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ʠʟʚʝʩʪʝʥ, ʥʦ ʦʥ ʙʫʜʝʪ ʦʧʨʝʜʝʣʸʥ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠʙʦʨʦʚ 

ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʇʆ. 

ɺʘʨʠʘʥʪ ʪʨʝʪʠʡ ï ʚʢʣʶʯʝʥʠʝ ʦʜʥʦʛʦ ʈ42 ʚ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ, ʥʝ ʩʦʜʝʨʞʘ-

ʱʫʶ ʩʝʨʚʝʨʦʚ. ɺʘʨʠʘʥʪ ʵʢʚʠʚʘʣʝʥʪʝʥ ʧʨʷʤʦʤʫ ʧʦʜʢʣʶʯʝʥʠʶ. ʈ42 ʙʫʜʝʪ ʜʦʩʪʫ-

ʧʝʥ ʧʦ ʘʜʨʝʩʫ 169.254.0.254. 

ɼʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʳʰʝ ʚʘʨʠʘʥʪʳ ʠ ʧʨʷʤʦʝ ʧʦʜʢʣʶʯʝʥʠʝ 

ʚʤʝʩʪʝ ʩ ʥʠʤʠ ʚʳʛʣʷʜʷʪ ʦʜʠʥʘʢʦʚʦ. ʆʥ ʧʦʜʢʣʶʯʘʝʪ ʈ42 ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴ-

ʥʳʤ ʜʣʷ ʥʝʛʦ ʩʧʦʩʦʙʦʤ ï ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʇʂ ʠʣʠ ʚ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ ʠ, ʧʨʠ 

ʧʦʜʢʣʶʯʝʥʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʇʆ, ʚʳʙʠʨʘʝʪ ʈ42 ʠʟ ʩʧʠʩʢʘ ʦʙʥʘʨʫʞʝʥʥʳʭ. 

ɺʘʨʠʘʥʪ ʯʝʪʚʸʨʪʳʡ ï ʚ ʇʂ ʚʳʢʣʶʯʝʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ IP-

ʧʨʦʪʦʢʦʣʘ. ɹʳʚʘʶʪ ʪʘʢʠʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ, ʛʜʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʚʨʫʯʥʫʶ ʟʘʜʘʸʪ 

ʘʜʨʝʩʘ ʇʂ. ɺ ʠʟʤʝʨʠʪʝʣʴʥʦʤ ʙʣʦʢʝ ʪʘʢʞʝ ʥʘʜʦ ʟʘʧʨʝʪʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʢʦʥ-

ʬʠʛʫʨʘʮʠʶ ï ʫʩʪʘʥʦʚʠʪʴ ʧʝʨʝʢʣʶʯʘʪʝʣʴ 2 ʢʦʥʬʠʛʫʨʘʪʦʨʘ ʚ ʧʦʣʦʞʝʥʠʝ çOFFè, 

ʠ ʟʘʜʘʪʴ IP-ʘʜʨʝʩ ʧʨʠʙʦʨʘ ʚ çʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤè ʥʘʙʦʨʝ ʩʝʪʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ 

(ʩʤ. ʧ. 3.2.4).  

 ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʨʦʙʣʝʤ ʧʨʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʝʪʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ 
ʦʙʨʘʪʠʪʝʩʴ ʢ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʠʣʠ ʧʦʧʨʦʙʫʡʪʝ ʚʦʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ, ʠʟʣʦʞʝʥʥʳʤʠ ʚ ʇʨʠ-

ʣʦʞʝʥʠʝ ɻ ʠ ʇʨʠʣʦʞʝʥʠʝ ɺ.  

3.2.4 ʀʟʤʝʥʝʥʠʝ ʩʝʪʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ  

ʀʟʤʝʥʝʥʠʝ ʩʝʪʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ ʤʦʞʝʪ ʧʦʪʨʝʙʦ-

ʚʘʪʴʩʷ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʈ42 ʢ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʠʣʠ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʥʝʩʢʦʣʴ-

ʢʠʭ ʈ42 ʢ ʦʜʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ. 

ʀʟʤʝʥʷʪʴ ʤʦʞʥʦ ʪʦʣʴʢʦ ʥʘʙʦʨ ʩʝʪʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ çʇʦʣʴʟʦʚʘʪʝʣʷè. 

ʇʨʦʱʝ ʚʩʝʛʦ ʵʪʦ ʩʜʝʣʘʪʴ ʯʝʨʝʟ WEB-ʠʥʪʝʨʬʝʡʩ ʈ42, ʚʳʧʦʣʥʠʚ ʩʣʝʜʫʶʱʫʶ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ. 

ʘ) ɽʩʣʠ ʘʜʨʝʩ ʈ42 ʥʝ ʠʟʚʝʩʪʝʥ ʠʣʠ ʦʥ ʥʝ ʜʦʩʪʫʧʝʥ ʩ ʪʝʢʫʱʠʤʠ ʩʝʪʝʚʳʤʠ 

ʥʘʩʪʨʦʡʢʘʤʠ: 

Å ʚʳʢʣʶʯʠʪʝ ʈ42; 

Å ʚʳʧʦʣʥʠʪʝ ʧʨʷʤʦʝ ʧʦʜʢʣʶʯʝʥʠʝ, ʦʧʠʩʘʥʥʦʝ ʚ ʧ. 3.2.2; 

Å ʚʢrʣʶʯʠʪʝ ʚʩʝ ʧʝʨʝʢʣʶʯʘʪʝʣʠ ʢʦʥʬʠʛʫʨʘʪʦʨʘ ʥʘ ʟʘʜʥʝʡ ʧʘʥʝʣʠ 

ʈ42;  

Å ʧʦʜʦʞʜʠʪʝ ʦʢʦʣʦ 30 ʩ ʧʦʩʣʝ ʚʢrʣʶʯʝʥʠʷ ʈ42, ʚʢʣʶʯʠʪʝ ʈ42 ʠ ʧʦ-

ʜʦʞʜʠʪʝ ʦʢʦʣʦ 40 ʩ.  

ʙ) ʅʘʙʝʨʠʪʝ ʚ ʘʜʨʝʩʥʦʡ ʩʪʨʦʢʝ ʠʥʪʝʨʥʝʪ-ʙʨʘʫʟʝʨʘ IP-ʘʜʨʝʩ ʈ42 

(169.254.0.254 ʧʨʠ ʧʨʷʤʦʤ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʇʂ) ʠ ʥʘʞʤʠʪʝ ʢʣʘʚʠʰʫ çEnter è. ɺ 

ʦʢʥʝ ʙʨʘʫʟʝʨʘ ʦʪʦʙʨʘʟʠʪʩʷ ʩʪʘʨʪʦʚʘʷ ʩʪʨʘʥʠʮʘ ï çʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʙʦʨʝè. 

ʚ) ʅʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʉʝʪʝʚʳʝ ʧʘʨʘʤʝʪʨʳè, ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʥʘ ʩʪʨʘʥʠʮʫ 
ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʝʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ çʇʦʣʴʟʦʚʘʪʝʣʷè, ʧʨʠʚʝʜʸʥʥʫʶ ʥʘ ʨʠʩʫʥ-
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ʢʝ 3.6. 

ʛ) ɺʳʧʦʣʥʠʚ ʥʝʦʙʭʦʜʠʤʳʝ ʠʟʤʝʥʝʥʠʷ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çɿʘʧʠʩʘʪʴè.  

 ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʩʝʪʝʚʳʭ ʥʘʩʪʨʦʝʢ ʈ42 ʯʝʨʝʟ Web-ʠʥʪʝʨʬʝʡʩ ʚʦ ʠʟʙʝ-

ʞʘʥʠʝ ʧʦʣʦʤʢʠ ʈ42 ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çɿʘʧʠʩʘʪʴè ʥʝʦʙʭʦʜʠʤʦ 

ʜʦʞʜʘʪʴʩʷ ʧʦʷʚʣʝʥʠʷ ʩʦʦʙʱʝʥʠʷ ʦ ʟʘʚʝʨʰʝʥʠʠ ʟʘʧʠʩʠ çWrite config 

completeè ʥʘ ʪʦʡ ʞʝ ʩʪʨʘʥʠʯʢʝ ʥʘʩʪʨʦʡʢʠ ʩʝʪʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ! 

ɺʨʝʤʷ ʦʞʠʜʘʥʠʷ ʤʦʞʝʪ ʜʦʭʦʜʠʪʴ ʜʦ 1 ʤʠʥ!   

 

ʈʠʩʫʥʦʢ 3.6 ï ʀʟʤʝʥʝʥʠʝ ʩʝʪʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ  

IP-ʘʜʨʝʩ ʜʦʣʞʝʥ ʙʳʪʴ ʫʥʠʢʘʣʴʥʳʤ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. çʉʝʪʝʚʦʝ ʠʤʷè ʥʝ 

ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴ ʢʠʨʠʣʣʠʮʫ, ʧʨʦʙʝʣʳ, ʩʠʤʚʦʣ ʧʦʜʯʸʨʢʠʚʘʥʠʷ ʠ ʜʨʫʛʠʝ ʩʣʫ-

ʞʝʙʥʳʝ ʩʠʤʚʦʣʳ. ʄʘʩʢʫ ʧʦʜʩʝʪʠ ʦʙʳʯʥʦ ʠʟʤʝʥʷʪʴ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

 ʀʟʤʝʥʝʥʠʝ ʩʝʪʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʩʪʫʧʠʪ ʚ ʩʠʣʫ ʪʦʣʴʢʦ ʧʦʩʣʝ ʚʳʢʣʶ-

ʯʝʥʠʷ/ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʈ42 ʠ ʧʨʠ ʚʢʣʶʯʸʥʥʦʤ ʧʝʨʚʦʤ ʧʝʨʝʢʣʶʯʘ-

ʪʝʣʝ ʂʆʅʌʀɻʋʈɸʊʆʈ ʥʘ ʟʘʜʥʝʡ ʧʘʥʝʣʠ ʈ42 (ʨʠʩʫʥʦʢ 3.3). ʄʝʞʜʫ 

ʚʳʢʣʶʯʝʥʠʝʤ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʚʢʣʶʯʝʥʠʝʤ ʈ42, ʩ ʮʝ-

ʣʴʶ ʩʦʭʨʘʥʥʦʩʪʠ ʙʣʦʢʘ ʧʠʪʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʨʞʘʪʴ ʠʥʪʝʨʚʘʣ 

ʥʝ ʤʝʥʝʝ 30 ʩ.  

3.3 ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʤʳ ʠ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʈ42  

ɼʣʷ ʟʘʧʫʩʢʘ ʇʆ Graphit ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʇʫʩʢè ʠ ʚʳʙʨʘʪʴ ʧʫʥʢʪ 

ʤʝʥʶ çʇʫʩʢ > ɺʩʝ ʧʨʦʛʨʘʤʤʳ >Micran Graphit P4M 2.6.x > Graphit P4Mè, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.7 (ʥʦʤʝʨ ʚʝʨʩʠʠ ʇʆ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ).  
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ʈʠʩʫʥʦʢ 3.7 ï ʉʪʘʨʪ ʇʆ Graphit ʠʟ ʤʝʥʶ çʇʫʩʢè 

ʇʦʩʣʝ ʩʪʘʨʪʘ ʇʆ Graphit ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʈ42 (ʨʠʩʫ-

ʥʦʢ 3.8). ʇʦʜ ʧʦʜʢʣʶʯʝʥʠʝʤ ʟʜʝʩʴ ʧʦʥʠʤʘʝʪʩʷ ʫʩʪʘʥʦʚʢʘ TCP-ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʟ-

ʤʝʨʠʪʝʣʴʥʳʤ ʙʣʦʢʦʤ, ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʠ ʫʩʪʘʥʦʚʢʘ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ.  

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʈ42 ʩʦʜʝʨʞʠʪ ʧʘʥʝʣʴ çʀʟʙʨʘʥʥʦʝè ʠ 

çʇʦʠʩʢ ʧʨʠʙʦʨʦʚè, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʩʧʠʩʢʠ ʧʨʠʙʦʨʦʚ ʩ ʠʭ ʦʧʠʩʘʥʠʝʤ, ʘʜ-

ʨʝʩʦʤ, ʪʠʧʦʤ, ʩʝʨʠʡʥʳʤ ʥʦʤʝʨʦʤ ʠ ʩʦʩʪʦʷʥʠʝʤ. ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ 

ʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥʳ ʢʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʜʦʙʘʚʣʷʪʴ, ʫʜʘʣʷʪʴ ʠ ʠʟ-

ʤʝʥʷʪʴ ʵʣʝʤʝʥʪʳ ʩʧʠʩʢʘ çʀʟʙʨʘʥʥʦʝè. ʂʥʦʧʢʘ çʇʦʠʩʢ ʧʨʠʙʦʨʦʚè ʧʦʟʚʦʣʷʝʪ 

ʩʢʨʳʪʴ/ʦʪʦʙʨʘʟʠʪʴ ʩʧʠʩʦʢ çʇʦʠʩʢ ʧʨʠʙʦʨʦʚè. ɺʢʣʶʯʝʥʠʝ ʧʝʨʝʢʣʶʯʘʪʝʣʷ 

çʇʦʜʢʣʶʯʘʪʴʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶè ʧʨʠʚʝʜʸʪ ʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʧʦʜʢʣʶʯʝʥʠʶ ʢ 

ʚʳʙʨʘʥʥʦʤʫ ʈ42 ʧʨʠ ʩʣʝʜʫʶʱʝʤ ʩʪʘʨʪʝ ʇʆ Graphit. ɼʣʷ ʦʪʢʣʶʯʝʥʠʷ ʜʘʥʥʦʡ 

ʦʧʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ ʦʪʢʨʳʪʴ ʦʢʥʦ ʧʦʜʢʣʶʯʝʥʠʷ, ʠʩ-

ʧʦʣʴʟʫʷ ʧʫʥʢʪ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʧʨʦʛʨʘʤʤʳ çʋʧʨʘʚʣʝʥʠʝ > ʇʦʜʢʣʶʯʝʥʠʝ ʢ 

ɺɸʎéè, ʠ ʫʩʪʘʥʦʚʠʪʴ ʜʘʥʥʳʡ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʚ ʧʦʣʦʞʝʥʠʝ çʆè. 

ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʩʧʠʩʢʦʚ ʦʢʥʘ ʧʦʜʢʣʶʯʝʥʠʷ (ʨʠʩʫʥʦʢ 3.9) ʢʨʦʤʝ ʢʦ-

ʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ ʩʧʠʩʢʘʤʠ ʩʦʜʝʨʞʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ: ʢʦʧʠʨʦʚʘʥʠʝ 

ʘʜʨʝʩʘ ʚʳʜʝʣʝʥʥʦʛʦ ʧʨʠʙʦʨʘ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ, ʧʝʨʝʭʦʜ ʚ ʙʨʘʫʟʝʨʝ ʥʘ 

WEB-ʠʥʪʝʨʬʝʡʩ ʈ42 ʠ ʩʦʟʜʘʥʠʝ ʷʨʣʳʢʘ ʇʆ Graphit ʥʘ ʨʘʙʦʯʝʤ ʩʪʦʣʝ ʜʣʷ ʙʳʩʪ-

ʨʦʛʦ ʟʘʧʫʩʢʘ ʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʚʳʙʨʘʥʥʦʤʫ ʈ42.  

ʇʦʩʣʝ ʚʳʙʦʨʘ ʈ42 ʠʟ ʩʧʠʩʢʘ ʠ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʇʦʜʢʣʶʯʠʪʴʩʷè ʠʣʠ 

ʜʚʦʡʥʦʛʦ ʱʝʣʯʢʘ ʧʦ ʵʣʝʤʝʥʪʫ ʩʧʠʩʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʧʳʪʢʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʈ42. 

ɽʩʣʠ ʇʆ ʥʝ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝ, ʪʦ ʦʪʦʙʨʘʟʠʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦʙ 

ʦʰʠʙʢʝ (ʨʠʩʫʥʦʢ 3.10). ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çOKè ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʧʦʜʢʣʶ-

ʯʝʥʠʷ ʢ ʈ42 ʧʨʠʤʝʪ ʠʩʭʦʜʥʳʡ ʚʠʜ, ʧʨʠʚʝʜʸʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 3.8. ʅʘʞʘʪʠʝ ʢʥʦʧ-

ʢʠ çʆʪʤʝʥʘè ʟʘʢʨʦʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʈ42.  

ʏʪʦʙʳ ʧʦʚʪʦʨʥʦ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʈ42, ʩʣʝʜʫʝʪ ʚʦʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʧʫʥʢʪʦʤ ʤʝʥʶ çʋʧʨʘʚʣʝʥʠʝ >ʇʦʜʢʣʶʯʝʥʠʝ ʢ ɺɸʎéè.  

ʌʫʥʢʮʠʷ çʇʦʚʪʦʨʠʪʴ ʧʦʠʩʢè ʧʦʟʚʦʣʷʝʪ ʧʦʚʪʦʨʠʪʴ ʦʙʥʘʨʫʞʝʥʠʝ ʜʦʩʪʫʧ-

ʥʳʭ ʧʨʠʙʦʨʦʚ. ʇʆ ʦʙʨʘʱʘʝʪʩʷ ʢ DNS-ʩʝʨʚʝʨʫ ʩ ʧʨʦʩʴʙʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʴ  

IP-ʘʜʨʝʩ ʈ42 ʚ ʩʝʪʝʚʦʝ ʠʤʷ. ɽʩʣʠ ʵʪʦ ʫʜʘʸʪʩʷ, ʪʦ ʚ ʩʪʦʣʙʮʝ çɸʜʨʝʩ ʧʨʠʙʦʨʘè 

ʚʤʝʩʪʦ IP-ʘʜʨʝʩʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʝʪʝʚʦʝ ʠʤʷ. ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ  

IP-ʘʜʨʝʩʘ ʚ ʩʝʪʝʚʦʝ ʠʤʷ ʥʝ ʷʚʣʷʝʪʩʷ ʦʰʠʙʢʦʡ ʠ ʩʚʷʟʘʥʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩ ʪʝʤ, ʯʪʦ 

ʈ42 ʥʝ ʠʩʧʦʣʴʟʦʚʘʣ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʩʝʪʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʧʝʨʝ-
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ʢʣʶʯʘʪʝʣʴ 2 ʥʘ ʟʘʜʥʝʡ ʧʘʥʝʣʠ ʚʳʢʣʶʯʝʥ, ʨʠʩʫʥʦʢ 3.3) ʠ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣ 

ʩʚʦʸ ʠʤʷ ʥʘ ʩʝʨʚʝʨʝ. ɽʩʣʠ ʧʦʠʩʢ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʨʠ ʚʳʢʣʶʯʝʥʥʦʤ ʧʝʨʝʢʣʶʯʘ-

ʪʝʣʝ çɺʩʝ ʧʨʠʙʦʨʳè, ʪʦ ʠʟ ʥʘʡʜʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ ʪʦʣʴʢʦ ʧʦʜ-

ʭʦʜʷʱʠʝ ʢ ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ ʇʆ Graphit ʈ42. 

 

ʈʠʩʫʥʦʢ 3.8 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʈ42  

 

 

ʈʠʩʫʥʦʢ 3.9ï ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʩʧʠʩʢʘ ʦʢʥʘ ʧʦʜʢʣʶʯʝʥʠʷ  

 

 ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʨʦʙʣʝʤ ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ ʈ42 ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ 

ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ, ʠʟʣʦʞʝʥʥʳʤʠ ʚ ʇʨʠʣʦʞʝʥʠʝ ɻ ʠ 

ʇʨʠʣʦʞʝʥʠʝ ɺ. 
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ʈʠʩʫʥʦʢ 3.10 ï ʉʦʦʙʱʝʥʠʝ ʦ ʥʝʫʜʘʯʥʦʤ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʈ42  

 

3.4 ɸʢʪʠʚʘʮʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʦʧʮʠʡ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) 

ʅʘ ʧʦʩʣʝʜʥʠʭ ʚʝʨʩʠʷʭ ʈ42 ʢʣʶʯ ʣʠʮʝʥʟʠʠ ʫʞʝ ʩʦʜʝʨʞʠʪʩʷ ʚʦ ʚʩʪʨʦʝʥʥʦʤ 

ʇʆ (ʥʝ ʧʦʩʪʘʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦ ʥʘ ʮʠʬʨʦʚʦʤ ʥʦʩʠʪʝʣʝ), ʠ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʇʆ 

Graphit ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʡ ʦʧʮʠʠ 

ʚʳʟʦʚʠʪʝ ʧʫʥʢʪ ʤʝʥʶ çʋʧʨʘʚʣʝʥʠʝ > ʉʧʠʩʦʢ ʢʣʶʯʝʡéè ʠ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ 

ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ  ʜʣʷ ʚʳʙʦʨʘ ʬʘʡʣʘ-ʢʣʶʯʘ ʣʠʮʝʥʟʠʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ lk (ʨʠ-

ʩʫʥʦʢ 3.11). ʌʘʡʣ-ʢʣʶʯ ʣʠʮʝʥʟʠʠ, ʧʦʩʪʘʚʣʷʝʤʦʡ ʚʤʝʩʪʝ ʩ ʈ42, ʥʘʭʦʜʠʪʩʷ ʚ ʜʠ-

ʨʝʢʪʦʨʠʠ Licenses ʥʘ  

flash-ʥʘʢʦʧʠʪʝʣʝ. ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʣʠʮʝʥʟʠʠ ʘʢʪʠʚʘʮʠʷ ʦʧʮʠʡ ʧʨʦʠʩʭʦʜʠʪ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʠ, ʧʝʨʝʟʘʛʨʫʟʢʘ ʇʆ Graphit ʥʝ ʪʨʝʙʫʝʪʩʷ. ʉʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʦʧʮʠʡ ʇʆ Graphit ʧʨʠʚʝʜʸʥ ʚ ʪʘʙʣʠʮʝ 3.2. 

 



ʏ. II. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ  

 

ɾʅʂʖ.468166.032 ʈʕ  

  

 

 

ʈ42. ʆʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ 
ɺʝʨʩʠʷ 2.26.0  23.06.2026                    ʩʪʨ. 21 

 

 

ʈʠʩʫʥʦʢ 3.11 ï ʆʢʥʦ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʘʤʠ ʣʠʮʝʥʟʠʡ  

ʊʘʙʣʠʮʘ3.2 ï ʇʨʦʛʨʘʤʤʥʳʝ ʦʧʮʠʠ ʇʆ Graphit  

ʆʙʦʟʥʘʯʝʥʠʝ ʅʘʟʚʘʥʠʝ ʆʧʠʩʘʥʠʝ 

ʀʀʇ (IIP) 

ʀʤʧʫʣʴʩʥʳʝ ʠʟʤʝʨʝʥʠʷ 

(ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʘʷ 

ʦʧʮʠʷ) 

ʀʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʫʩʪʨʦʡʩʪʚ, ʨʘ-

ʙʦʪʘʶʱʠʭ ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ 

ʉʏʇ (SCHP) 
ʉʤʝʱʝʥʠʝ ʯʘʩʪʦʪʳ ʧʨʠ-

ʸʤʥʠʢʘ 

ʋʧʨʘʚʣʝʥʠʝ ʯʘʩʪʦʪʦʡ ʧʨʠʸʤʥʠʢʘ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʷ ʩʢʘʣʷʨʥʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 3Ã 

(ʩʤ. ʧ. 7.10.3). 

ʉʈʇ (SRP) 
ʉʢʨʳʪʳʡ ʨʝʞʠʤ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ 

ʆʧʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʝʜʦʪ-

ʚʨʘʱʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʯʠʪʘʪʴ ʠʟ 

ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʠʟʤʝʨʠʪʴ ʧʨʠ ʧʦʤʦ-

ʱʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʠʘʧʘʟʦʥʘ 

ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ ʣʠʮʘʤʠ, ʥʝ ʠʤʝʶʱʠʤʠ ʧʨʘʚʘ ʜʦ-

ʩʪʫʧʘ ʢ ʟʘʢʨʳʪʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
 

4 ʆʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

4.1 ʆʧʠʩʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʇʆ Graphit, ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.1.  

ʊʘʙʣʠʮʘ4.1 ï ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ 

ʅʘʟʚʘʥʠʝ ʇʨʠʤʝʨ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʆʧʠʩʘʥʠʝ 

ʂʥʦʧʢʘ 

 

ʂʥʦʧʢʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʠ (ʥʘʟʚʘʥʠʷ ʢʥʦ-

ʧʦʢ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ 
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ʈ42. ʆʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 
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ʅʘʟʚʘʥʠʝ ʇʨʠʤʝʨ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʆʧʠʩʘʥʠʝ 

ʥʘ ʩʘʤʠʭ ʢʥʦʧʢʘʭ, ʠʣʠ 

ʧʦʷʚʣʷʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʥʦʡ 

ʧʦʜʩʢʘʟʢʝ ʧʨʠ ʥʘʚʝʜʝʥʠʠ 

ʥʘ ʥʝʝ ʫʢʘʟʘʪʝʣʝʤ ʤʳʰʠ): 

 

 

ʂʥʦʧʢʘ ʩ ʪʝʢʩʪʦʤ ʠ/ʠʣʠ 

ʧʠʢʪʦʛʨʘʤʤʦʡ 

 

 

 

ʂʥʦʧʢʠ ʩʦ ʩʧʠʩʢʦʤ 

(ʥʘʞʘʪʠʝ ʧʨʠʚʦʜʠʪ ʢ ʚʳ-

ʙʦʨʫ ʦʯʝʨʝʜʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʚ ʩʧʠʩʢʝ) 

 

    ʂʥʦʧʢʠ ʩ ʬʠʢʩʘʮʠʝʡ 

ʇʝʨʝʢʣʶʯʘʪʝʣʴ 

(ʪʫʤʙʣʝʨ) 
 

ʇʝʨʝʢʣʶʯʘʪʝʣʴ (ʪʫʤ-

ʙʣʝʨ). ɸʥʘʣʦʛ ʢʣʘʩʩʠʯʝ-

ʩʢʦʛʦ ʬʣʘʞʢʘ. 

ʌʣʘʞʦʢ 

 

ɺʢʣʶʯʘʝʪ (ʠ ʠʥʜʠʮʠʨʫʝʪ) 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʩʚʦʡʩʪʚʘ 

ʠʣʠ ʬʫʥʢʮʠʠ 

ʈʘʜʠʦʢʥʦʧʢʘ 

 

ɺʳʙʦʨ ʦʜʥʦʛʦ ʠʟ ʚʘʨʠʘʥ-

ʪʦʚ 

ʇʦʣʝ ʚʚʦʜʘ (ʠʣʠ 

ʧʦʣʝ ʩ ʨʝʛʫʣʠ-

ʨʦʚʢʦʡ ʟʥʘʯʝ-

ʥʠʷ) 

 

ʕʣʝʤʝʥʪ ʟʘʜʘʥʠʷ ʟʥʘʯʝ-

ʥʠʡ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʚʦ-

ʜʘ ʩ ʵʢʨʘʥʥʦʡ ʢʣʘʚʠʘʪʫʨʳ 

(ʕʂ), ʣʠʙʦ ʧʝʨʝʣʠʩʪʳʚʘ-

ʥʠʝʤ ʩ ʦʧʨʝʜʝʣʸʥʥʳʤ ʰʘ-

ʛʦʤ ʧʨʠ ʧʦʤʦʱʠ ʢʦʣʝʩʘ 

ʧʨʦʢʨʫʪʢʠ ʤʳʰʠ ʠʣʠ 

ʢʣʘʚʠʰʘʤʠ-ʩʪʨʝʣʢʘʤʠ 

çʚʚʝʨʭè/çʚʥʠʟè. ɺʳʟʦʚ 

ʵʢʨʘʥʥʦʡ ʢʣʘʚʠʘʪʫʨʳ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʥʘʞʘʪʠʶ 

ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ, ʢʦʥ-

ʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʜʣʷ 

ʥʘʩʪʨʦʝʢ ʰʘʛʘ ʠʣʠ ʚʳʙʦʨʘ 

ʦʜʥʦʛʦ ʠʟ ʧʨʦʰʣʳʭ ʟʥʘ-

ʯʝʥʠʡ ï ʧʦ ʥʘʞʘʪʠʶ ʧʨʘ-

ʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ. 
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ʈ42. ʆʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 
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ʅʘʟʚʘʥʠʝ ʇʨʠʤʝʨ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʆʧʠʩʘʥʠʝ 

ʇʦʣʝ ʩʦ ʩʧʠʩ-

ʢʦʤ 

 

 

ʇʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʚʳʙʦ-

ʨʘ ʦʜʥʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ 

ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ 

(ʥʘʟʚʘʥʠʝ ʧʦʣʷ ʤʦʞʝʪ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ ʩʘʤʦʤ 

ʧʦʣʝ, ʣʠʙʦ ʩʣʝʚʘ ʦʪ ʥʝʛʦ) 

ɻʨʫʧʧʘ 

 

ʆʙʣʘʩʪʴ ʜʠʘʣʦʛʘ ʩ ʥʘʟʚʘ-

ʥʠʝʤ, ʦʙʦʟʥʘʯʝʥʥʘʷ ʨʘʤ-

ʢʦʡ, ʦʙʲʝʜʠʥʷʝʪ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʥʝʩʢʦʣʴʢʦ ʵʣʝʤʝʥ-

ʪʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʧʨʠʤʝʨ 

ʨʘʜʠʦʢʥʦʧʢʠ, ʧʦʣʷ ʚʚʦʜʘ 

ʠ ʪ.ʧ.  

 

ʆʢʥʦ ʇʆ Graphit ʩʦʜʝʨʞʠʪ ʛʣʘʚʥʦʝ ʤʝʥʶ, ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ 

ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʜʠʘʛʨʘʤʤ ʠ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 4.1 ʤʝʥʶ ʠ ʧʘ-

ʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ, ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩ-

ʧʦʣʦʞʝʥʳ ʚʥʫʪʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʙʣʘʩʪʠ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʦʢʥʘ.  

ɹʦʢʦʚʘʷ ʩʪʘʪʫʩʥʘʷ ʧʘʥʝʣʴ (ʥʘ ʨʠʩʫʥʢʝ 4.1 ʨʘʩʧʦʣʦʞʝʥʘ ʩʣʝʚʘ) ʦʪʦʙʨʘʞʘ-

ʝʪ ʘʤʧʣʠʪʫʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʘʥʘʣʘ, ʩʧʠʩʦʢ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʸʥ ʚ ʪʘʙʣʠʮʝ 4.2. 

ʇʨʠ ʥʘʚʝʜʝʥʠʠ ʤʳʰʠ ʥʘ ʠʥʜʠʢʘʪʦʨ ʧʘʥʝʣʠ ʧʦʷʚʠʪʩʷ ʚʩʧʣʳʚʘʶʱʘʷ ʧʦʜʩʢʘʟʢʘ ʩ 

ʨʘʩʰʠʬʨʦʚʢʦʡ ʦʙʦʟʥʘʯʝʥʠʷ. 

ʅʠʞʥʷʷ ʩʪʘʪʫʩʥʘʷ ʧʘʥʝʣʴ ʦʪʦʙʨʘʞʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ: 

Å ʅʘʯʘʣʴʥʘʷ ʯʘʩʪʦʪʘ/ʤʦʱʥʦʩʪʴ/ʚʨʝʤʷ ; 

Å ʎʚʝʪʦʚʳʝ ʠʥʜʠʢʘʪʦʨʳ ʪʨʘʩʩ ʜʠʘʛʨʘʤʤʳ  (ʢʣʠʢʦʤ ʤʳʰʠ ʧʦ 

ʣʶʙʦʤʫ ʠʟ ʥʠʭ ʚʳʙʠʨʘʝʪʩʷ ʪʨʘʩʩʘ, ʦʙʦʟʥʘʯʝʥʥʘʷ ʮʚʝʪʦʤ ʠʥʜʠʢʘʪʦ-

ʨʘ); 

Å ʇʦʣʦʩʘ ʦʙʟʦʨʘ; 

Å ʂʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ; 

Å ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʦʪʘ/ʤʦʱʥʦʩʪʴ/ʚʨʝʤʷ ; 

Å ʇʦʣʦʩʘ ʬʠʣʴʪʨʘ ʇʏ ; 

Å ʂʦʥʝʯʥʘʷ ʯʘʩʪʦʪʘ/ʤʦʱʥʦʩʪʴ/ʚʨʝʤʷ . 

ʉʪʘʪʫʩʥʘʷ ʩʪʨʦʢʘ (ʠʣʠ, ʠʥʘʯʝ, ʩʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ) ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘ-

ʮʠʶ ʦ ʧʦʜʢʣʶʯʸʥʥʦʤ ʈ42: 

Å ʪʠʧ ʠ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ; 

Å IP-ʘʜʨʝʩ ʠʣʠ ʩʝʪʝʚʦʝ ʠʤʷ ʈ42; 

Å ʩʪʘʪʫʩ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʈ42; 
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ʈ42. ʆʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ 
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Å ʨʝʞʠʤ ʦʧʦʨʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ çʆɻè; 

Å ʨʝʞʠʤ ʚʭʦʜʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ çʉ/ɺʍè; 

Å ʨʝʞʠʤ ʚʳʭʦʜʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ çʉ/ɺʓʍè; 

Å ʦʪʦʙʨʘʞʘʝʪ ʪʝʢʫʱʝʝ ʚʨʝʤʷ ʨʘʟʚʸʨʪʢʠ.  

 

ʈʠʩʫʥʦʢ 4.1 ï ʆʙʱʠʡ ʚʠʜ ʇʆ Graphit ʈ42  

 

ʊʘʙʣʠʮʘ4.2 ï ʀʥʜʠʢʘʪʦʨʳ ʙʦʢʦʚʦʡ ʩʪʘʪʫʩʥʦʡ ʧʘʥʝʣʠ ʢʘʥʘʣʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʠʥʜʠʢʘʪʦʨʘ 
ɺʠʜ ʆʧʠʩʘʥʠʝ 

ʋʨʦʚʝʥʴ ʚʳʭʦʜ-

ʥʦʡ ʤʦʱʥʦʩʪʠ  

ʋʨʦʚʝʥʴ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ 

ʄʝʞʢʘʜʨʦʚʦʝ 

ʫʩʨʝʜʥʝʥʠʝ  

ʂʦʣʠʯʝʩʪʚʦ ʫʩʨʝʜʥʸʥʥʳʭ ʢʘʜʨʦʚ / ʩʪʝʧʝʥʴ ʤʝʞʢʘʜ-

ʨʦʚʦʛʦ ʫʩʨʝʜʥʝʥʠʷ 

ʇʦʣʦʩʘ ʌʇʏ 
 

ʇʦʣʦʩʘ ʬʠʣʴʪʨʘ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ (ʌʇʏ) 

ʂʦʨʨʝʢʮʠʷ1)  
 

ʂʘʣʠʙʨʦʚʢʘ S-ʧʘʨʘʤʝʪʨʦʚ ʥʝ ʚʳʧʦʣʥʝʥʘ, ʣʠʙʦ ʚʳ-

ʢʣʶʯʝʥʘ ʢʦʨʨʝʢʮʠʷ 



ʏ. II. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ  

 

ɾʅʂʖ.468166.032 ʈʕ  

  

 

 

ʈ42. ʆʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ 
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ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʠʥʜʠʢʘʪʦʨʘ 
ɺʠʜ ʆʧʠʩʘʥʠʝ 

 
ɺʢʣʶʯʝʥ ʫʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʥʦʡ ʜʚʫʭʧʦʨʪʦʚʦʡ 

ʢʘʣʠʙʨʦʚʢʠ 

 
ɺʢʣʶʯʝʥ ʫʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʦʜʥʦʧʦʨʪʦʚʦʡ ʢʘʣʠʙʨʦʚ-

ʢʠ, ʧʦʨʪ 1 

 
ɺʢʣʶʯʝʥ ʫʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʥʦʨʤʠʨʦʚʢʠ ʯʘʩʪʦʪʥʦʡ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʥʘ ʧʨʦʭʦʜ, ʧʦʨʪ 1 

 
ɺʢʣʶʯʝʥ ʫʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʥʦʨʤʠʨʦʚʢʠ ʯʘʩʪʦʪʥʦʡ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦ ʦʪʨʘʞʝʥʠʶ, ʧʦʨʪ 1 

 
ɺʢʣʶʯʝʥ ʫʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʧʦʣʥʦʡ ʜʚʫʭʧʦʨʪʦʚʦʡ 

ʢʘʣʠʙʨʦʚʢʠ, ʧʦʨʪ 2 

 
ɺʢʣʶʯʝʥ ʫʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ɺʝʢʪʦʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ 

ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʤʝʩʠʪʝʣʝʡ 

 
ɺʢʣʶʯʝʥ ʫʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʢʘʣʠʙʨʦʚʢʠ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘ ʰʫʤʘ 

ɺʩʪʨʘʠʚʘ-

ʥʠʝ/ʠʩʢʣʶʯʝʥʠʝ 

ʮʝʧʠ 

 

 

ʀʩʢʣʶʯʝʥʠʝ ʮʝʧʠ, ʧʦʨʪ 1 

ɺʩʪʨʘʠʚʘʥʠʝ ʮʝʧʠ, ʧʦʨʪ 2 

ʂʦʨʨʝʢʮʠʷ ʚʳ-

ʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ  

ɺʢʣʶʯʝʥʘ ʢʦʨʨʝʢʮʠʷ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʧʦʨʪʘ 1 

ʂʦʨʨʝʢʮʠʷ ʧʨʠ-

ʸʤʥʠʢʘ  

ɺʢʣʶʯʝʥʘ ʢʦʨʨʝʢʮʠʷ ʘʥʘʣʠʟʘʪʦʨʥʦʛʦ ʧʨʠʸʤʥʠʢʘ 

(b2) ʧʦʨʪʘ 2 

ʉʤʝʱʝʥʠʝ ʤʦʱ-

ʥʦʩʪʠ ʧʦʨʪʘ 2  

ʉʤʝʱʝʥʠʝ ʤʦʱʥʦʩʪʠ ʧʦʨʪʘ 2 ʥʘ 1 ʜɹ 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʠʤʧʝʜʘʥʩʘ  

ɺʢʣʶʯʝʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʧʦʨʥʦʛʦ ʠʤʧʝʜʘʥʩʘ 

ʂʦʤʧʝʥʩʘʮʠʷ ʧʦ-

ʪʝʨʴ ʠ ʩʤʝʱʝʥʠʝ 

ʧʣʦʩʢʦʩʪʠ 
 

ɺʢʣʶʯʝʥʘ ʢʦʤʧʝʥʩʘʮʠʷ ʧʦʪʝʨʴ ʠʣʠ ʩʤʝʱʝʥʠʝ ʦʧʦʨ-

ʥʦʡ ʧʣʦʩʢʦʩʪʠ 

1)ʅʘʣʠʯʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʥʘʢʘ ç(!)è ʦʟʥʘʯʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʨʧʦʣʷʮʠʠ ʢʘʣʠʙʨʦʚʦʯʥʳʭ 

ʜʘʥʥʳʭ.  

 

ʇʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʩʨʝʜ-

ʩʪʚʦʤ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʈ42 ʠ ʠʟʤʝʨʝʥʠʡ, ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʥʷʪʴ ʥʘʩʪʨʦʡʢʠ 

ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʦʧʝʨʘʮʠʡ ʥʘʜ ʪʨʘʩʩʘʤʠ. ʆʙʣʘʩʪʴ ʧʘʥʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ 

çʩʚʝʨʥʫʪʴè ʠʣʠ çʨʘʟʚʝʨʥʫʪʴè, ʢʣʠʢʥʫʚ ʤʳʰʴʶ ʧʦ ʠʭ ʟʘʛʦʣʦʚʢʫ ʠʣʠ ʧʦ ʟʥʘʯʢʫ 

ç>>è ʠʣʠ ç<<è, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʚʳʰʝ.  
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4.2 ʆʙʨʘʙʦʪʢʘ, ʠʟʤʝʨʝʥʠ ̫ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʜʘʥʥʳʭ 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʧʦʥʠʤʘʥʠʷ ʬʫʥʢʮʠʡ ʪʝʭ ʠʣʠ ʠʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ 

ʇʆ Graphit, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʙʣʦʢ-ʩʭʝʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ (ʨʠʩʫʥ-

ʢʠ 4.2 ʠ 4.3). ʆʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʘ, ʧʨʦʠʟʚʦʜʠʤʘʷ ʜʦ ʇʆ Graphit, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʨʘʙʦʪʳ, ʧʨʠʚʝʜʝʥʳ ʥʘ ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤʘʭ ʠ ʚ ʪʝʢʩʪʝ ʧʨʠ ʨʘʟʲʷʩʥʝʥʠʠ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʨʘʙʦʪʳ ʈ42 ʚ ʨʘʟʜʝʣʝ ʩ ʦʧʠʩʘʥʠʝʤ ʈ42 ʠ ʧʨʠʥʮʠʧʦʚ ʝʛʦ ʨʘʙʦʪʳ ʯ. I 

ʥʘʩʪʦʷʱʝʛʦ ʈʕ. 

 

ʈʠʩʫʥʦʢ 4.2 ï ʆʙʦʙʱʸʥʥʘʷ ʩʭʝʤʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʢʘʥʘʣ ï ʠʩʪʦʯʥʠʢ ʠʟʤʝʨʝʥʥʳʭ ʚʝʣʠʯʠʥ. ʆʧʨʝʜʝʣʷʝʪ ʘʣ-

ʛʦʨʠʪʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʯʘʩʪʝʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʠʤ ʧʘʨʘʤʝʪʨʳ. çʀʟʤʝʨʝʥʠʝè ï ʯʘʩʪʴ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ, ʚʳʧʦʣʥʷʶʱʘʷ ʚʳ-

ʯʠʩʣʝʥʠʝ ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ ʠʟ ʦʮʠʬʨʦʚʘʥʥʳʭ ʩʠʛʥʘʣʦʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʚʭʦ-

ʜʦʚ ʈ42. ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʪʝʨʤʠʥ çʠʟʤʝʨʝʥʠʝè ʚʟʷʪ ʚ ʢʘʚʳʯʢʠ, ʯʪʦʙʳ ʦʪʣʠʯʠʪʴ ʦʪ 

ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʛʦ ʠʟʤʝʨʝʥʠʝ, ʦʟʥʘʯʘʶʱʝʛʦ ʧʨʦʮʝʩʩ. ʇʦʨʷʜʦʢ ʦʙʨʘʙʦʪʢʠ ʜʘʥ-

ʥʳʭ ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʤ ʢʘʥʘʣʝ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 4.3.  

ʈ42 ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʜʠʥ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʢʘʥʘʣ:  

Å ʀʟʤʝʨʝʥʠʷ ʚ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ.  

ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʢʘʥʘʣ ʚ ʢʘʞʜʦʡ ʯʘʩʪʦʪʥʦʡ ʪʦʯʢʝ ʬʦʨʤʠʨʫʝʪ ʯʝʪʳʨʝ ʢʦʤ-

ʧʣʝʢʩʥʳʝ ʘʤʧʣʠʪʫʜʳ ʩʠʛʥʘʣʦʚ ʥʘ ʚʭʦʜʘʭ ʧʨʠʸʤʥʠʢʦʚ ï ʦʧʦʨʥʳʝ ὥ, ὥ ʠ ʦʪʨʘ-

ʞʸʥʥʳʝ ʠʣʠ ʧʨʦʰʝʜʰʠʝ ʯʝʨʝʟ ʠʩʩʣʝʜʫʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ὦ, ὦ. ɼʘʣʝʝ ʠʟ ʢʦʤ-
ʧʣʝʢʩʥʳʭ ʘʤʧʣʠʪʫʜ ʚʳʯʠʩʣʷʶʪʩʷ ʥʝʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʝ S-ʧʘʨʘʤʝʪʨʳ: 

Ὓ  = ὦ /ὥ , Ὓ  = ὦ /ὥ , Ὓ  = ὦ /ὥ , Ὓ  = ὦ /ὥ . 

ʉʠʤʚʦʣ çMè (ʦʪ ʘʥʛʣ.: Measured ï ʠʟʤʝʨʝʥʥʳʡ) ʚ ʚʝʨʭʥʝʤ ʠʥʜʝʢʩʝ ʦʟʥʘ-

ʯʘʝʪ ʥʝʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʡ. ʉʠʤʚʦʣʳ ç&è (ʦʪ ʘʥʛʣ.: forward) ʠ çRè (ʦʪ ʘʥʛʣ.: 
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reverse) ʚ ʥʠʞʥʠʭ ʠʥʜʝʢʩʘʭ ʦʟʥʘʯʘʶʪ ʥʘʧʨʘʚʣʝʥʠʝ ʟʦʥʜʠʨʦʚʘʥʠʷ. 

 

 

ʈʠʩʫʥʦʢ 4.3 ï ɹʣʦʢ-ʩʭʝʤʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʤ ʢʘʥʘʣʝ 

ʀʟ ʥʝʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʭ S-ʧʘʨʘʤʝʪʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʣʠʙʨʦʚʦʯʥʳʭ 

ʜʘʥʥʳʭ ʚʳʯʠʩʣʷʶʪʩʷ ʦʮʝʥʢʠ S-ʧʘʨʘʤʝʪʨʦʚ ʀʋ. ʂʦʨʨʝʢʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ, ʝʩʣʠ:  

Å ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʘʣʠʙʨʦʚʢʘ; 

Å ʢʦʨʨʝʢʮʠʷ ʥʝ ʦʪʢʣʶʯʝʥʘ ʚ ʦʢʥʝ çʀʥʬʦʨʤʘʮʠʷ ʦ ʢʘʣʠʙʨʦʚʢʘʭ éè 

(ʨʠʩʫʥʦʢ 6.12); 

Å ʬʣʘʞʦʢ ʚ ʤʝʥʶ çʂʘʣʠʙʨʦʚʢʘ > ʆʪʢʣʶʯʠʪʴ ʢʦʨʨʝʢʮʠʶè ʥʝ ʫʩʪʘʥʦʚ-

ʣʝʥ. 

ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚ ʜʠʘʛʨʘʤʤʫ ʧʦʩʪʫʧʘʶʪ ʥʝʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʝ S-
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ʧʘʨʘʤʝʪʨʳ. 

çʀʟʤʝʨʝʥʠʷè a1F, b1Féb2R ʩʣʫʞʘʪ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʫʨʦʚʥʝʡ ʤʦʱʥʦʩʪʠ ʚ 

ʪʨʘʢʪʘʭ ʇʏ ʧʨʠʸʤʥʠʢʦʚ ὥ, ὥ, ὦ ʠ ὦ ʧʨʠ ʧʨʷʤʦʤ ʠ ʦʙʨʘʪʥʦʤ ʟʦʥʜʠʨʦʚʘʥʠʠ.  

 ɺ ʇʆ Graphit P4M ʚʝʨʩʠʡ 2.6.x ʨʝʘʣʠʟʦʚʘʥ ʆɼʀʅ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʢʘ-

ʥʘʣ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʝʢʣʶʯʝʥʠʷ ʪʠʧʘ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʦ ʯʘʩʪʦʪʝ 

ʠʣʠ ʧʦ ʤʦʱʥʦʩʪʠ. 

ɼʠʘʛʨʘʤʤʘ ï ʦʙʣʘʩʪʴ ʵʢʨʘʥʘ, ʩʦʜʝʨʞʘʱʘʷ ʛʨʘʬʠʢʠ (ʪʨʘʩʩʳ), ʩʧʠʩʦʢ 

ʪʨʘʩʩ, ʢʦʦʨʜʠʥʘʪʥʳʝ ʦʩʠ, ʙʦʢʦʚʫʶ ʠ ʥʠʞʥʶʶ ʩʪʘʪʫʩʥʳʝ ʧʘʥʝʣʠ ʢʘʥʘʣʘ, ʣʠʥʠʠ 

ʩʝʪʢʠ ʠ ʤʘʨʢʝʨʳ. 

ʊʨʘʩʩʘ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʤʝʨʝʥʥʳʭ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʠʣʠ ʟʘʧʦʤʥʝʥ-

ʥʳʭ ʪʦʯʝʢ ʜʘʥʥʳʭ çʠʟʤʝʨʝʥʠʷè, ʩʦʝʜʠʥʸʥʥʳʭ ʣʠʥʠʝʡ. ʉʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ 

ʪʠʧʳ ʪʨʘʩʩ: 

Å ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʪʨʘʩʩʘ, ʦʪʦʙʨʘʞʘʶʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ; 

Å ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʪʨʘʩʩʘ, ʦʪʦʙʨʘʞʘʶʱʘʷ ʨʝʟʫʣʴʪʘʪ ʧʦʪʦʯʝʯʥʦʡ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʥʘʜ ʪʨʘʩʩʘʤʠ ï ʩʣʦʞʝʥʠʝ, ʚʳʯʠʪʘʥʠʝ, 

ʫʤʥʦʞʝʥʠʝ, ʜʝʣʝʥʠʝ ʠ ʜʨʫʛʠʝ; 

Å ʪʨʘʩʩʘ ʧʘʤʷʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʩʪʘʪʠʯʝʩʢʫʶ ʢʦʧʠʶ ʜʘʥʥʳʭ 

ʣʶʙʦʡ ʜʨʫʛʦʡ ʪʨʘʩʩʳ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʪʠʧʘ, ʣʠʙʦ ʜʘʥʥʳʝ, ʟʘʛʨʫʞʝʥ-

ʥʳʝ ʠʟ ʬʘʡʣʘ. 

ʄʘʨʢʝʨʳ ï ʠʥʜʠʢʘʪʦʨʳ ʥʘ ʜʠʘʛʨʘʤʤʝ, ʩʦʜʝʨʞʘʱʠʝ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʟʘʜʘʥʥʳʭ ʪʦʯʝʢ ʪʨʘʩʩ. ɹʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʤʫ ʥʘʙʦʨʫ ʬʫʥʢʮʠʡ, ʦʧʠʩʘʥʥʳʭ ʚ 

ʧ. 4.10, ʤʘʨʢʝʨʳ ʩʧʦʩʦʙʥʳ ʥʘʭʦʜʠʪʴ ʧʦ ʟʘʜʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ ʦʩʦʙʳʝ ʪʦʯʢʠ ʥʘ 

ʪʨʘʩʩʝ, ʚʳʯʠʩʣʷʪʴ ʚʪʦʨʠʯʥʳʝ ʠʟʤʝʨʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ (ʪʘʢʠʝ ʢʘʢ ʧʦʣʦʩʘ ʧʨʦʧʫʩ-

ʢʘʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʷʤʦʫʛʦʣʴʥʦʩʪʠ, ʜʦʙʨʦʪʥʦʩʪʠ ʠ ʪ.ʧ.), ʦʪʦʙʨʘʞʘʪʴ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. ʄʘʨʢʝʨʳ ʠʣʠ ʠʭ ʩʚʷʟʠ (ʩʚʷʟʥʳʝ ʤʘʨʢʝʨʳ) ʧʦʟʚʦʣʷʶʪ ʫʩʪʘ-

ʥʦʚʠʪʴ ʥʝʢʦʪʦʨʳʝ ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ ʠʣʠ ʥʘʩʪʨʦʡʢʠ ʦʪʦʙʨʘʞʝʥʠʷ ʪʨʘʩʩʳ. 

ɺ ʦʢʥʝ ʇʆ Graphit ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʛʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʦʪ 1 ʜʦ 4 ʜʠʘʛʨʘʤʤ, 

ʠ ʚ ʢʘʞʜʦʡ ʜʠʘʛʨʘʤʤʝ ʤʦʛʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʜʦ 30 ʪʨʘʩʩ (ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʪʨʘʩʩ ï 10). ʇʦʣʴʟʦʚʘʪʝʣʶ ʨʘʟʨʝʰʝʥʦ ʦʪʦʙʨʘʞʘʪʴ ʥʘ ʦʜʥʦʡ ʜʠʘ-

ʛʨʘʤʤʝ ʪʨʘʩʩʳ ʚ ʨʘʟʥʳʭ ʬʦʨʤʘʪʘʭ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʨʘʟʣʠʯʥʳʤ çʠʟʤʝʨʝʥʠʷʤè ʠ 

ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʢʘʥʘʣʘʤ. ʅʘ ʨʠʩʫʥʢʝ 4.4 ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʜʠʘʛʨʘʤʤʳ ʩ ʢʦʥ-

ʪʝʢʩʪʥʳʤ ʤʝʥʶ, ʧʦʷʚʠʚʰʝʤʩʷ ʧʦʩʣʝ ʢʣʠʢʘ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʦʙʣʘʩʪʠ 

ʦʪʦʙʨʘʞʝʥʠʷ ʪʨʘʩʩ. 

 ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʠʣʠ ʫʜʘʣʠʪʴ ʜʠʘʛʨʘʤʤʫ, ʩʣʝʜʫʝʪ ʱʸʣʢʥʫʪʴ ʧʨʘʚʦʡ 

ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʦʙʣʘʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʪʨʘʩʩ ʠ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʢʦʥ-

ʪʝʢʩʪʥʦʤ ʤʝʥʶ ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʫʥʢʪ. ʋʜʘʣʠʪʴ ʝʜʠʥ-

ʩʪʚʝʥʥʫʶ ʜʠʘʛʨʘʤʤʫ ʥʝʚʦʟʤʦʞʥʦ. 

 ʇʨʠ ʜʚʫʭ ʠ ʙʦʣʝʝ ʜʠʘʛʨʘʤʤʘʭ ʜʚʦʡʥʦʡ ʱʝʣʯʦʢ ʤʳʰʴʶ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 
ʰʢʘʣʝ ʠʣʠ ʥʘʞʘʪʠʝ ʢʣʘʚʠʰʠ çF11è ʨʘʟʚʝʨʥʸʪ ʜʠʘʛʨʘʤʤʫ ʜʦ ʤʘʢʩʠ-

ʤʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ, ʩʢʨʳʚ ʩʦʩʝʜʥʠʝ ʜʠʘʛʨʘʤʤʳ. ʇʦʚʪʦʨʥʳʡ ʜʚʦʡʥʦʡ ʢʣʠʢ 
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ʤʳʰʴʶ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʰʢʘʣʝ ʠʣʠ ʥʘʞʘʪʠʝ ʢʣʘʚʠʰʠ çF11è ʚʝʨʥʸʪ 

ʜʠʘʛʨʘʤʤʫ ʚ ʧʨʝʞʥʝʝ ʩʦʩʪʦʷʥʠʝ. 

 

 

ʈʠʩʫʥʦʢ 4.4 ï ɼʠʘʛʨʘʤʤʘ ʠ ʝʸ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ  

 

ʉʧʠʩʦʢ ʪʨʘʩʩ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʠʘʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʪʘʙʣʠʮʫ, ʩʦʜʝʨʞʘʱʫʶ ʧʝʨʝʯʝʥʴ ʪʨʘʩʩ ʠ ʠʭ ʘʪʨʠʙʫʪʳ. ɺ ʩʪʦʣʙʮʝ çʀʤʷè 

ʢʨʦʤʝ ʥʘʟʚʘʥʠʷ ʪʨʘʩʩʳ ʩʦʜʝʨʞʠʪʩʷ ʬʣʘʞʦʢ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʢʨʳʪʴ ʠʣʠ ʦʪʦʙʨʘ-

ʟʠʪʴ ʪʨʘʩʩʫ, ʠ ʠʥʜʠʢʘʪʦʨ ʮʚʝʪʘ ʪʨʘʩʩʳ. ɼʚʦʡʥʦʡ ʱʝʣʯʦʢ ʤʳʰʴʶ ʧʦ ʠʥʜʠʢʘʪʦʨʫ 

ʮʚʝʪʘ ʪʨʘʩʩʳ ʧʦʟʚʦʣʠʪ ʚʳʙʨʘʪʴ ʮʚʝʪ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʩʪʘʥʜʘʨʪʥʦʤ ʜʠʘʣʦʛʝ ʚʳʙʦ-

ʨʘ ʮʚʝʪʘ. ɼʚʦʡʥʦʡ ʱʝʣʯʦʢ ʤʳʰʴʶ ʧʦ ʥʘʟʚʘʥʠʶ ʪʨʘʩʩʳ ʧʦʟʚʦʣʠʪ ʧʝʨʝʠʤʝʥʦʚʘʪʴ 

ʪʨʘʩʩʫ. 

ɺ ʩʪʦʣʙʮʝ çʊʠʧè ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʠʧ ʪʨʘʩʩʳ: çʀè ï ʠʟʤʝʨʠʪʝʣʴʥʘʷ, çʇè ï 

ʧʘʤʷʪʠ ʠʣʠ çʄè ï ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ. ɺ ʩʪʦʣʙʮʝ çʂʥʣ/ʀʟʤ.è ʩʦʜʝʨʞʘʪʩʷ ʠʤʝʥʘ 

ʢʘʥʘʣʘ (ʝʩʣʠ ʦʥ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ) ʠ çʠʟʤʝʨʝʥʠʷè, ʨʘʟʜʝʣʸʥʥʳʝ ʩʠʤʚʦʣʦʤ ç/è. 

ɺ ʩʪʦʣʙʮʘʭ çʆʧʦʨʥ.è, çɽʜ./ʜʝʣ.è ʠ çʇʦʟ.è ʦʪʦʙʨʘʞʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʦʧʦʨ-

ʥʦʛʦ ʫʨʦʚʥʷ, ʤʘʩʰʪʘʙʘ (ʝʜ./ʜʝʣ.) ʪʨʘʩʩʳ ʠ ʧʦʟʠʮʠʠ ʦʧʦʨʥʦʛʦ ʫʨʦʚʥʷ. ɼʚʦʡʥʦʡ 

ʱʝʣʯʦʢ ʤʳʰʴʶ ʧʦ ʣʶʙʦʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʷʯʝʝʢ ʧʦʟʚʦʣʠʪ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʘʨʘʤʝʪʨʘ ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʧʦʣʝ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʵʪʠ ʧʘʨʘ-

ʤʝʪʨʳ ʦʧʠʩʘʥʳ ʚ ʧ. 4.7.1. 

ʉʪʦʣʙʝʮ çʌʦʨʤʘʪè ʦʪʦʙʨʘʞʘʝʪ ʪʝʢʫʱʠʡ ʬʦʨʤʘʪ ʜʘʥʥʳʭ ʪʨʘʩʩʳ. ɼʚʦʡʥʦʡ 
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ʱʝʣʯʦʢ ʤʳʰʴʶ ʚ ʵʪʦʤ ʧʦʣʝ ʦʪʢʨʦʝʪ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʬʦʨʤʘʪʦʚ. 

ɺ ʩʪʦʣʙʮʝ çʌʫʥʢʮʠʠè ʦʪʦʙʨʘʞʘʶʪʩʷ ʩʦʢʨʘʱʝʥʠʷ ʥʘʟʚʘʥʠʡ ʦʧʝʨʘʮʠʡ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ (ʧʦʜʨʦʙʥʝʝ ʚ ʧ. 4.7), ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʪʨʘʩʩ ʧʘʤʷʪʠ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʠʘʛʨʘʤʤ ʘʢʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ ʚʳʜʝʣʷʝʪʩʷ ʨʘʤ-

ʢʦʡ. ʊʨʘʩʩʫ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʧʠʩʢʝ, ʣʠʙʦ ʱʸʣʢʥʫʚ ʣʝʚʦʡ 

ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʧʠʢʪʦʛʨʘʤʤʝ ʪʨʘʩʩʳ ʩ ʝʸ ʮʚʝʪʦʤ ʥʘ ʥʠʞʥʝʡ ʩʪʘʪʫʩʥʦʡ ʧʘʥʝʣʠ 

ʢʘʥʘʣʘ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʪʨʘʩʩ, ʫʜʝʨʞʠʚʘʷ ʢʣʘʚʠʰʫ çCtrl è ʠʣʠ 

çShift è, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʧʨʘʚʣʷʪʴ ʠʭ ʘʪʨʠʙʫʪʘʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɺʩʝ ʧʫʥʢʪʳ 

ʤʝʥʶ, ʘ ʪʘʢʞʝ ʵʣʝʤʝʥʪʳ ʧʘʥʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʘʩʘʶʱʠʝʩʷ 

ʪʨʘʩʩ, ʠʤʝʶʪ ʦʪʥʦʰʝʥʠʝ ʪʦʣʴʢʦ ʢ ʚʳʜʝʣʝʥʥʳʤ ʪʨʘʩʩʘʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʤ 

ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʢʘʥʘʣʘʤ. ʈʘʙʦʪʘ ʩ ʪʨʘʩʩʘʤʠ ʨʘʟʥʳʭ ʪʠʧʦʚ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʘ ʚ 

ʧ. 4.7. 

ʉʧʠʩʦʢ ʪʨʘʩʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʰʠʨʷʝʪʩʷ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʥʦʚʦʡ ʪʨʘʩʩʳ 

(ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ çɺʠʜ > ɸʚʪʦʚʳʩʦʪʘ ʩʧʠʩʢʘ ʪʨʘʩʩè ʚ ʤʝʥʶ ʜʠʘʛʨʘʤ-

ʤʳ), ʝʩʣʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʩʩ ʥʝ ʧʨʝʚʳʰʘʝʪ 4.ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʚʳʩʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʝʨʝʤʝʱʝʥʠʝʤ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ. 

ʄʦʞʥʦ ʥʝʤʥʦʛʦ ʩʦʢʨʘʪʠʪʴ ʟʘʥʠʤʘʝʤʫʶ ʩʧʠʩʢʦʤ ʧʣʦʱʘʜʴ ʵʢʨʘʥʘ, ʩʢʨʳʚ ʟʘʛʦ-

ʣʦʚʢʠ ʩʪʦʣʙʮʦʚ, ʦʯʠʩʪʠʚ ʬʣʘʞʦʢ çɺʠʜ > ɿʘʛʦʣʦʚʢʠ ʩʪʦʣʙʮʦʚè ʚ ʤʝʥʶ ʜʠʘʛʨʘʤ-

ʤʳ.  

ɼʣʷ ʙʳʩʪʨʦʛʦ ʩʦʟʜʘʥʠʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʪʨʘʩʩ ʨʝʢʦʤʝʥ-

ʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʦʝ ʦʢʥʦ çɼʦʙʘʚʠʪʴ ʠʟʤʝʨʝʥʠʷè (ʨʠʩʫʥʦʢ 4.5), 

ʦʪʢʨʳʚ ʝʛʦ ʢʥʦʧʢʦʡ   ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ çʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭè (ʨʠʩʫ-

ʥʦʢ 4.19). ʇʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ (ʠʩʧʦʣʴʟʫʷ 

ʢʣʘʚʠʰʫ çCtrl è ʠ ʢʣʠʢ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ) ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʨʝʥʠʡ ʠʟ ʩʧʠʩ-

ʢʘ, ʘ ʪʘʢʞʝ ʜʠʘʛʨʘʤʤʫ, ʥʘ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʥʦʚʳʝ ʪʨʘʩʩʳ. 

ʂʦʥʪʝʢʩʪʥʳʝ ʤʝʥʶ (ʨʠʩʫʥʦʢ 4.6) ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʩʚʦʡʩʪʚʘʤ ʠ ʬʫʥʢʮʠʷʤ ʜʠʘʛʨʘʤʤ, ʪʨʘʩʩ ʠ ʤʘʨʢʝʨʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʥʝʢʦʪʦʨʳʝ ʦʧʝʨʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʪʨʘʩʩʳ ʚ ʬʘʡʣ), ʜʦʩʪʫʧʥʳ 

ʪʦʣʴʢʦ ʠʟ ʢʦʥʪʝʢʩʪʥʳʭ ʤʝʥʶ. ɼʘʣʝʝ ʧʦʜ ʪʝʨʤʠʥʦʤ çʤʝʥʶè ʧʦʥʠʤʘʝʪʩʷ ʢʦʥ-

ʪʝʢʩʪʥʦʝ ʤʝʥʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʲʝʢʪʘ.  
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ʈʠʩʫʥʦʢ 4.5 ï ʆʢʥʦ ʜʦʙʘʚʣʝʥʠʷ ʠʟʤʝʨʝʥʠʡ  

 

 

 

 

ʘ) ʄʝʥʶ ʠʟʤʝʨʠʪʝʣʴʥʦʡ 

ʪʨʘʩʩʳ 

ʙ) ʄʝʥʶ ʪʨʘʩʩʳ ʧʘʤʷʪʠ ʚ) ʄʝʥʶ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʪʨʘʩʩʳ 

ʈʠʩʫʥʦʢ 4.6 ï ʂʦʥʪʝʢʩʪʥʳʝ ʤʝʥʶ ʪʨʘʩʩ  
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4.3 ɻʣʘʚʥʦʝ ʤʝʥʶ ʧʨʦʛʨʘʤʤʳ 

ɻʣʘʚʥʦʝ ʤʝʥʶ ʇʆ Graphit, ʠʟʦʙʨʘʞʸʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 4.7, ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʠ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʫʥʢʪʦʚ. 

 

 

ʈʠʩʫʥʦʢ 4.7 ï ɻʣʘʚʥʦʝ ʤʝʥʶ  

ʌʘʡʣ ī ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʤʝʥʳ ʨʝʞʠʤʘ ʠʟʤʝʨʝʥʠʷ ʇʆ Graphit (ʚ ʚʝʨʩʠ-

ʷʭ ʇʆ ʜʣʷ ɺɸʎ ʩʤʝʥʘ ʨʝʞʠʤʦʚ ʥʝ ʧʨʝʜʫʤʘʪʨʠʚʘʝʪʩʷ), ʚʳʭʦʜʘ ʠʟ ʧʨʦʛʨʘʤʤʳ, ʘ 

ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʬʫʥʢʮʠʠ ʩʦʟʜʘʥʠʷ ʠ ʦʪʧʨʘʚʢʠ ʩʥʠʤʢʦʚ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʥʘ 

ʦʧʨʝʜʝʣʸʥʥʳʡ ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ (ʨʠʩʫʥʦʢ 4.58). 

ʂʘʣʠʙʨʦʚʢʘ ī ʤʝʥʶ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʘʣʠʙʨʦʚʢʠ, ʫʧʨʘʚ-

ʣʝʥʠʷ ʢʘʣʠʙʨʦʚʦʯʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʢʦʨʨʝʢʮʠʠ. 

ʋʧʨʘʚʣʝʥʠʝ ī ʩʦʜʝʨʞʠʪ ʢʦʤʘʥʜʳ ʧʦʜʢʣʶʯʝʥʠʷ/ʦʪʢʣʶʯʝʥʠʷ ʢ ʈ42 ʠ ʟʘ-

ʧʫʩʢʘ/ʦʩʪʘʥʦʚʢʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʟʘʧʫʩʢʘ ʦʢʥʘ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʘ-

ʤʠ ʣʠʮʝʥʟʠʡ ʇʆ Graphit. 

ɼʠʘʛʨʘʤʤʘ ï ʜʫʙʣʠʨʫʝʪ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʘʢʪʠʚʥʦʡ ʜʠʘʛʨʘʤʤʳ (ʨʠʩʫ-

ʥʦʢ 4.4). 

ʊʨʘʩʩʘ ī ʜʫʙʣʠʨʫʝʪ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʚʳʜʝʣʝʥʥʦʡ(-ʳʭ) ʪʨʘʩʩʳ(ʪʨʘʩʩ), 

ʠʟʦʙʨʘʞʸʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 4.6. 

ʄʘʨʢʝʨ ī ʜʫʙʣʠʨʫʝʪ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʥʳʤ ʤʘʨʢʝʨʦʤ 

(ʨʠʩʫʥʦʢ 4.41). 

ʇʨʦʬʠʣʴ ī ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ/ʟʘʛʨʫʟʢʠ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝ-

ʥʠʡ. 

ɺʠʜ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʠʣʠ ʦʪʢʣʶʯʝʥʠʷ ʧʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ, ʧʘʥʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʜʨʫʛʠʝ ʥʘʩʪʨʦʡʢʠ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʦʬʦʨʤʣʝʥʠʷ ʇʆ Graphit, ʦʧʠʩʘʥʥʳʝ ʚ ʧ. 4.4. 

ʉʧʨʘʚʢʘ ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʩʧʨʘʚʦʯʥʦʡ ʩʠʩʪʝʤʝ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ ʇʆ Graphit. 

 ʉʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʧʫʥʢʪʘ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʩ ʧʦʤʦʱʴʶ 

ʢʣʘʚʠʘʪʫʨʳ. ɼʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ çAlt è ʠʣʠ çF10è ʠ 

ʢʣʘʚʠʰʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʢʫʨʩʦʨʦʤ ʚʳʙʨʘʪʴ ʥʫʞʥʳʡ ʧʫʥʢʪ. 

 ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰʠ çAlt è ʠʣʠ çF10è ʚ ʪʝʢʩʪʝ ʥʘ ʤʥʦʛʠʭ ʧʫʥʢʪʘʭ 

ʤʝʥʶ ʧʦʷʚʣʷʶʪʩʷ ʧʦʜʯʸʨʢʥʫʪʳʝ ʩʠʤʚʦʣʳ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʥʘʞʘʪʠʝ 

ʢʣʘʚʠʰʠ çAlt è, ʟʘʪʝʤ çʧʦʜʯʸʨʢʥʫʪʳʡ ʩʠʤʚʦʣè ʵʢʚʠʚʘʣʝʥʪʥʦ ʚʳʙʦʨʫ 

ʧʫʥʢʪʘ ʤʝʥʶ. 
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4.4 ʅʘʩʪʨʦʡʢʘ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ  

ɺ ʤʝʥʶ çɺʠʜè ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ 

ʦʪʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʇʆ Graphit (ʨʠʩʫʥʦʢ 4.8).  

ʎʚʝʪʦʚʘʷ ʩʭʝʤʘ ʟʘʜʘʸʪʩʷ ʚ ʤʝʥʶ çɺʠʜ > ʊʝʤʳ ʦʬʦʨʤʣʝʥʠʷè. ʅʘ ʚʳʙʦʨ 

ʧʨʝʜʣʘʛʘʝʪʩʷ 3 ʪʝʤʳ ʦʬʦʨʤʣʝʥʠʷ: çʉʪʘʥʜʘʨʪʥʘʷè, çɻʨʘʬʠʪè ʠ çɸʡʩʙʝʨʛè (ʨʠ-

ʩʫʥʦʢ 4.9).  

 

ʈʠʩʫʥʦʢ 4.8 ï ʄʝʥʶ çɺʠʜè  

 

   
çʉʪʘʥʜʘʨʪʥʘʷè çɻʨʘʬʠʪè çɸʡʩʙʝʨʛè 

ʈʠʩʫʥʦʢ 4.9 ï ʊʝʤʳ ʦʬʦʨʤʣʝʥʠʷ 

ʕʬʬʝʢʪ çAnti-aliasing ʜʣʷ ʛʨʘʬʠʢʦʚè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʩʛʣʘ-

ʞʠʚʘʥʠʷ ʣʠʥʠʡ ʪʨʘʩʩ ʥʘ ʜʠʘʛʨʘʤʤʝ (ʥʝ ʩʚʷʟʘʥ ʩ ʬʫʥʢʮʠʝʡ çʉʛʣʘʞʠʚʘʥʠʝè ʜʣʷ 

ʪʨʘʩʩ)1). 

 ɼʣʷ çʤʝʜʣʝʥʥʳʭè ʇʂ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʢʣʶʯʘʪʴ ʵʬʬʝʢʪ çAnti-aliasing 

ʜʣʷ ʛʨʘʬʠʢʦʚè, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʤʫ ʦʬʦʨʤʣʝʥʠʷ çʉʪʘʥʜʘʨʪ-

ʥʘʷè. 

ʌʫʥʢʮʠʷ çʇʦʚʝʨʭ ʚʩʝʭ ʦʢʦʥè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʦʪʦʙ-

ʨʘʞʝʥʠʷ ʇʆ Graphit ʧʦʚʝʨʭ ʦʩʪʘʣʴʥʳʭ ʦʢʦʥ WindowsÈ ʠʣʠ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤ. 

                                           
1)ʅʘʩʪʨʦʡʢʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʪʦʣʴʢʦ ʧʨʠ ʩʣʝʜʫʶʱʝʤ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ.  
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ʅʘʩʪʨʦʡʢʘ ʦʪʦʙʨʘʞʝʥʠʷ çɹʦʣʴʰʠʝ ʠʢʦʥʢʠè ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʫʚʝʣʠʯʝʥʥʳʭ ʟʥʘʯʢʦʚ ʢʥʦʧʦʢ ʧʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʜʦʯʝʨʥʠʭ 

ʦʢʥʘʭ. 

ʕʬʬʝʢʪ çʇʨʦʟʨʘʯʥʦʩʪʴè ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʸʥ ʢʦ ʚʩʝʤ ʜʦʯʝʨʥʠʤ ʦʢʥʘʤ 

ʧʨʦʛʨʘʤʤʳ Graphit ʠ ʦʪʢʣʶʯʸʥ ʧʦ ʫʤʦʣʯʘʥʠʶ. ɻʣʫʙʠʥʘ ʵʬʬʝʢʪʘ ʧʨʦʟʨʘʯʥʦʩʪʠ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʦʣʟʫʥʢʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʦʢʥʝ (ʨʠʩʫʥʦʢ 4.10).  

 

ʈʠʩʫʥʦʢ 4.10 ï ʈʝʛʫʣʠʨʦʚʢʘ ʵʬʬʝʢʪʘ ʧʨʦʟʨʘʯʥʦʩʪʠ 

ɺ ʦʢʥʝ çʈʘʩʧʦʣʦʞʝʥʠʝ ʜʠʘʛʨʘʤʤè ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʠʭ ʧʦʣʦʞʝʥʠʝ ʠ ʨʘʟ-

ʤʝʨʳ. 

4.5 ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ  

ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʛʣʘʚʥʦʛʦ ʦʢʥʘ 

ʧʨʦʛʨʘʤʤʳ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ ʢ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝ-

ʙʦʚʘʥʥʳʤ ʢʦʤʘʥʜʘʤ ʠ ʬʫʥʢʮʠʷʤ. ɺʦʟʤʦʞʥʦʩʪʠ ʧʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʜʫʙʣʠʨʫʪʁ ʬʫʥʢʮʠʦʥʘʣ ʧʘʥʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ, ʠʣʠ ʧʫʥʢʪʦʚ ʛʣʘʚʥʦʛʦ 

ʤʝʥʶ, ʠʣʠ ʢʦʤʘʥʜ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʪʨʘʩʩ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴ 

ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʳʰʴ,ʁ ʦʪʢʣʶʯʘʪʴ ʠʣʠ ʚʢʣʶʯʘʪʴ ʠʭ, ʠʩʧʦʣʴʟʫʷ ʤʝʥʶ 

çɺʠʜ > ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚè. ʇʨʠ ʥʘʚʝʜʝʥʠʠ ʫʢʘʟʘʪʝʣʷ ʤʳʰʠ ʥʘ ʦʧʨʝʜʝʣʸʥ-

ʥʳʡ ʵʣʝʤʝʥʪ ʧʘʥʝʣʠ ʧʦʷʚʠʪʩʷ ʚʩʧʣʳʚʘʶʱʘʷ ʧʦʜʩʢʘʟʢʘ.  

4.6 ʇʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʘʨʘʤʝʪʨʳ  

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʷ ʠ ʥʘʩʪʨʦʡʢʠ ʬʫʥʢʮʠʡ ʪʨʘʩʩ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ. 

ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʘʥʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʣʘʞʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʦʜʤʝʥʶ çɺʠʜè (ʨʠʩʫʥʦʢ 4.11-ʘ), 

ʣʠʙʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʥʪʝʢʩʪʥʳʤ ʤʝʥʶ ʣʶʙʦʡ ʠʟ ʢʥʦʧʦʢ ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʘʥʝ-

ʣʝʡ ʫʧʨʘʚʣʝʥʠʷ (ʨʠʩʫʥʦʢ 4.11-ʙ).  
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ʘ) ʙ) 

ʈʠʩʫʥʦʢ 4.11 ï ʅʘʩʪʨʦʡʢʘ ʧʘʥʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ 

ʇʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 4.11 ï 4.16.  

 

 

 
ʘ) ʙ) ʚ) 
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ʈʠʩʫʥʦʢ 4.12 ï ʇʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ: ʘ) çʀʟʤʝʨʝʥʠʝè; ʙ) çʏʘʩʪʦʪʘè; ʚ) 

çʄʦʱʥʦʩʪʴè  

 

 

  
ʘ) ʙ) ʚ) 

ʈʠʩʫʥʦʢ 4.13  ï ʇʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ: ʘ) çʄʘʩʰʪʘʙè; ʙ) çʉʠʥʭʨʦʥʠʟʘʮʠʷè; ʚ) 

çʌʫʥʢʮʠʠ ʪʨʘʩʩè  
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ʘ) ʙ) ʚ) 

ʈʠʩʫʥʦʢ 4.14 ï ʇʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ: ʘ) çʀʤʧʫʣʴʩʥʳʝ ʠʟʤʝʨʝʥʠʷè; ʙ) çʀʟʤʝʨʝʥʠʝ 

ʰʫʤʘè; ʚ) çʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʯʘʩʪʦʪʳè  
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ʘ) ʙ) ʚ) 

ʈʠʩʫʥʦʢ 4.15 ï ʇʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ: ʘ) çɺʨʝʤʝʥʥʘӢ̫ ʦʙʣʘʩʪʴè; ʙ) çʌʠʣʴʪʨʘʮʠʷè; 

ʚ) çʆʛʨʘʥʠʯʝʥʠʝè  
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ʘ) ʙ) 

ʈʠʩʫʥʦʢ 4.16 ï ʇʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ: ʘ) çʄʘʨʢʝʨʳè; ʙ) çʉʝʨʚʠʩè  

4.6.1 ʇʘʥʝʣʴ çʀʟʤʝʨʝʥʠʝè  

ʉʤ. ʨʠʩʫʥʦʢ 4.12-ʘ. 

Å çʄʝʞʢʘʜʨʦʚʦʝ ʫʩʨʝʜʥʝʥʠʝè ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʨʝʜʥʝʥʠʷ ʠ ʩʙʨʦʩ 

ʥʘʢʦʧʣʝʥʥʳʭ ʜʘʥʥʳʭ; ʚ ʜʘʥʥʦʤ ʧʦʣʝ ʟʘʜʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʢʘʜʨʦʚ 

(ʪ.ʝ. ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʠʟʤʝʨʝʥʠʡ ʚʜʦʣʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ) ʠʟ 

ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪʩʷ ʚʳʙʦʨʢʘ ʜʣʷ ʨʘʩʯʝʪʘ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝ-

ʩʢʦʛʦ; ʜʘʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʠʟʤʝʨʠʪʝʣʴ-

ʥʦʤ ʢʘʥʘʣʝ (ʪ.ʝ. ʜʦ ʧʦʩʪʫʧʣʝʥʠʷ ʜʘʥʥʳʭ ʦʪ ʠʟʤʝʨʝʥʠʡ ʚ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʝ ʪʨʘʩʩʳ, ʩʤ. ʨʠʩʫʥʦʢ 4.2) ʜʣʷ ʚʩʝʭ ʪʨʘʩʩ ʜʦ ʢʘʣʠʙʨʦʚʢʠ ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʨʝʢʮʠʡ.  

ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʫʤʝʥʴʰʠʪʴ ʫʨʦʚʝʥʴ ʬʣʶʢʪʫʘʮʠʡ, ʫʩʪʘʥʦʚʠʪʝ ʞʝʣʘʝʤʦʝ ʤʝʞʢʘʜ-

ʨʦʚʦʝ ʫʩʨʝʜʥʝʥʠʝ; ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʩʪʘʚʠʪʴ ʟʥʘʯʝʥʠʝ 

çʄʝʞʢʘʜʨʦʚʦʝ ʫʩʨʝʜʥʝʥʠʝè ʧʦ ʫʤʦʣʯʘʥʠʶ, ʪ.ʝ. ὑ ρ (ʩʤ. ʧ. 4.7.7).  

 

ʇʦʣʝ ʩ ʨʝʛʫʣʠʨʦʚʢʦʡ ʟʥʘʯʝʥʠʷ çʄʝʞʢʘʜʨʦʚʦʝ ʫʩʨʝʜʥʝʥʠʝè ʟʘʜʘʸʪ ʢʦʵʬʬʠʮʠʝʥʪ 

ʤʝʞʢʘʜʨʦʚʦʛʦ ʫʩʨʝʜʥʝʥʠʷ ὑ. ʇʨʠ ὑ  ρ ʚʤʝʩʪʦ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʠʩ-
ʧʦʣʴʟʫʶʪʩʷ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚ ʢʘʞʜʦʡ ʯʘʩʪʦʪʥʦʡ ʪʦʯʢʝ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʬʦʨ-

ʤʫʣʝ: 
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(1) 

ʛʜʝ  Ὧï ʥʦʤʝʨ ʢʘʜʨʘ,  

ὺ ï ʠʟʤʝʨʝʥʥʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʚʝʣʠʯʠʥʘ,  

kv  ï ʫʩʨʝʜʥʸʥʥʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʚʝʣʠʯʠʥʘ. 

ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʜʠʘʛʨʘʤʤʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʩʯʸʪʯʠʢ ʫʩʨʝʜʥʸʥʥʳʭ ʢʘʜʨʦʚ Ë ʠ ʢʦ-
ʵʬʬʠʮʠʝʥʪ ʫʩʨʝʜʥʝʥʠʷ ὑ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4.17.  

 

ʈʠʩʫʥʦʢ 4.17 ï ɺʣʠʷʥʠʝ ʫʩʨʝʜʥʝʥʠʷ ʠ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʬʠʣʴʪʨʘ ʇʏ 

ʄʝʞʢʘʜʨʦʚʦʝ ʫʩʨʝʜʥʝʥʠʝ ʠ ʚʳʙʦʨ ʙʦʣʝʝ ʫʟʢʦʡ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʪʨʘʢʪʘ ʇʏ 

ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʰʫʤʦʚ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʬʫʥʢʮʠʠ ʪʨʘʩʩ 

çʋʩʨʝʜʥʝʥʠʝè, ʦʧʠʩʳʚʘʝʤʦʡ ʚ ʧ. 4.7.7, ʫʤʝʥʴʰʘʶʱʝʡ ʜʠʩʧʝʨʩʠʶ ʰʫʤʦʚ ʦʪʦʙ-

ʨʘʞʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ). ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʫʩʨʝʜʥʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʚ 10 ʨʘʟ ʠʣʠ ʧʨʠ 

ʩʫʞʝʥʠʠ ʧʦʣʦʩʳ ʇʏ ʚ 10 ʨʘʟ ʫʨʦʚʝʥʴ ʰʫʤʦʚ ʜʦʣʞʝʥ ʩʥʠʟʠʪʴʩʷ ʥʘ 10 ʜɹ. ʕʪʦ 

ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʨʘʩʯʸʪ ʜʣʷ ʥʝʢʦʨʨʝʣʠʨʦʚʘʥʥʳʭ ʰʫʤʦʚ. ʇʨʘʢʪʠʯʝʩʢʠ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʰʫʤʦʚ ʦʛʨʘʥʠʯʝʥʦ ʥʝʢʦʪʦʨʳʤ ʫʨʦʚʥʝʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʥʘʣʠʯʠʝʤ ʚ 

ʩʠʛʥʘʣʝ ʧʦʤʝʭ, ʩʠʥʭʨʦʥʥʳʭ ʩ ʟʦʥʜʠʨʫʶʱʠʤ ʩʠʛʥʘʣʦʤ. ʅʘ ʨʠʩʫʥʢʝ 4.17 ʧʨʠʚʝ-

ʜʝʥʘ ɸʏʍ ʧʦʣʦʩʦʚʦʛʦ ʬʠʣʴʪʨʘ, ʩʥʷʪʘʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʩʨʝʜʥʝʥʠʷʤʠ ʠ ʧʦʣʦʩʘʤʠ 

ʇʏ. ʊʨʘʩʩʳ ʩʛʣʘʞʝʥʳ, ʯʪʦʙʳ ʣʫʯʰʝ ʚʠʜʝʪʴ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʰʫʤʦʚ ʚʥʝ ʧʦʣʦ-

ʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʬʠʣʴʪʨʘ. 

Å çʉʙʨʦʩè ï ʢʥʦʧʢʘ ʩʙʨʦʩʘ ʤʝʞʢʘʜʨʦʚʦʛʦ ʫʩʨʝʜʥʝʥʠʷ.  

Å çʊʠʧ ʨʘʟʚʸʨʪʢʠè ï ʦʧʨʝʜʝʣʷʝʪ ʨʝʞʠʤ ʩʢʘʥʠʨʦʚʘʥʠʷ ʈ42 (ʧʦ ʯʘʩʪʦ-

ʪʝ / ʧʦ ʤʦʱʥʦʩʪʠ).  

Å çʌʠʣʴʪʨ ʇʏè ï ʧʦʣʦʩʘ ʬʠʣʴʪʨʘ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ.  

ˉ ʢʘʜʨʘ ʫʩʨʝʜʥʝʥʠ̫

K=1, ʇʏ=10 ʢɻʮ

K=10, ʇʏ=10 ʢɻʮ

K=1, ʇʏ=1 ʢɻʮ

K=10, ʇʏ=10 ʢɻʮ
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ʌʘʢʪʠʯʝʩʢʠ ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʦʜʥʦʡ ʪʦʯʢʠ Ὕ̉̈,̍ ʤʩ, ʦʙ-

ʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʧʦʣʦʩʝ ʬʠʣʴʪʨʘ ʇʏ DὪ̃ ,ʕ ʢɻʮ, ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ  

Ὕ̉̈̍ πȟψωȾDὪ̃ .ʕ (2) 

 

Å çɺʨʝʤʷ ʨʘʟʚʸʨʪʢʠè ï ʫʧʨʘʚʣʝʥʠʝ ʚʨʝʤʝʥʝʤ ʨʘʟʚʸʨʪʢʠ ʈ42.  

ʆʧʠʩʘʥʠʝ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʷ ʧʨʠʚʝʜʝʥʦ ʚ ʧ. 5.1.  

4.6.2 ʇʘʥʝʣʴ çʏʘʩʪʦʪʘè  

ʉʤ. ʨʠʩʫʥʦʢ 4.12-ʙ. 

Å çʉʪʘʨʪè ï ʥʘʯʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʩʢʘʥʠʨʦʚʘʥʠʷ. 

Å çʉʪʦʧè ï ʢʦʥʝʯʥʘʷ ʯʘʩʪʦʪʘ ʩʢʘʥʠʨʦʚʘʥʠʷ. 

Å çʎʝʥʪʨè ï ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʩʢʘʥʠʨʦʚʘʥʠʷ. 

Å çʇʦʣʦʩʘè ï ʧʦʣʦʩʘ ʦʙʟʦʨʘ. 

Å çʊʦʯʝʢè ï ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟʤʝʨʝʥʠʝ. 

Å çʉʢʘʥʠʨʦʚʘʥʠʝ ʧʦ ʩʧʠʩʢʫè ï ʚʢʣʶʯʝʥʠʝ ʠʣʠ ʦʪʢʣʶʯʝʥʠʝ ʩʢʘʥʠʨʦ-

ʚʘʥʠʷ ʧʦ ʩʧʠʩʢʫ ʯʘʩʪʦʪ. 

Å çʉʧʠʩʦʢéè ï ʨʝʜʘʢʪʦʨ ʩʧʠʩʢʘ ʯʘʩʪʦʪ, ʩʦʟʜʘʚʘʝʤʳʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

çʚʨʫʯʥʫʶè ʠʣʠ ʟʘʛʨʫʞʘʝʤʳʡ ʠʟ ʬʘʡʣʘ; ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʩʧʠʩ-

ʢʘ ï 5001 ʪʦʯʢʘ.  

Å çʇʦʣʥʳʡ ʦʙʟʦʨè ï ʫʩʪʘʥʦʚʢʘ ʧʨʝʜʝʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʝ-

ʨʝʩʪʨʦʡʢʠ. 

Å çʅʫʣʝʚʦʡ ʦʙʟʦʨè ï ʫʩʪʘʥʦʚʢʘ ʩʢʘʥʠʨʦʚʘʥʠʷ ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘ-

ʩʪʦʪʝ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦʣʝʤ çʎʝʥʪʨè, ʩ ʟʘʜʘʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʦ-

ʯʝʢ. 

 ʇʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ ʧʦ ʤʦʱʥʦʩʪʠ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ çʏʘʩʪʦʪʘè ʜʣʷ 

ʠʟʤʝʥʝʥʠʷ ʜʦʩʪʫʧʥʦ ʪʦʣʴʢʦ ʧʦʣʝ çʎʝʥʪʨè. 

4.6.3 ʇʘʥʝʣʴ çʄʦʱʥʦʩʪʴè  

ʉʤ. ʨʠʩʫʥʦʢ 4.12-ʚ. 

Å çʉʪʘʨʪè ï ʥʘʯʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ ʩʢʘʥʠʨʦʚʘʥʠʷ. 

Å çʉʪʦʧè ï ʢʦʥʝʯʥʳʡ ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ ʩʢʘʥʠʨʦʚʘʥʠʷ. 

Å çʎʝʥʪʨè ï ʮʝʥʪʨʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʤʦʱʥʦʩʪʠ. 

Å çʇʦʣʦʩʘè ï ʰʠʨʠʥʘ ʜʠʘʧʘʟʦʥʘ ʩʢʘʥʠʨʦʚʘʥʠʷ. 

Å çʊʦʯʝʢè ï ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ. 

Å çʋʧʨʘʚʣʝʥʠʝ ʘʪʪʝʥʶʘʪʦʨʘʤʠè ï ʨʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ ʚʩʪʨʦʝʥʥʳʤʠ 

ʚʳʭʦʜʥʳʤʠ ʘʪʪʝʥʶʘʪʦʨʘʤʠ (ʪʦʣʴʢʦ ʜʣʷ ʈ4226ɸ ʠʣʠ ʧʨʠ ʥʘʣʠʯʠʠ 
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ʦʧʮʠʠ çɼʄɸè ʜʣʷ ʈ4213 ʠ ʈ4226). 

Å çɸʪʪʝʥʶʘʪʦʨ ʛʝʥʝʨʘʪʦʨʘ (ʧʦʨʪ 1 / 2)è ï ʩʦʩʪʦʷʥʠʝ ʚʩʪʨʦʝʥʥʳʭ ʘʪʪʝ-

ʥʶʘʪʦʨʦʚ ʥʘ ʚʳʭʦʜʝ ʧʦʨʪʦʚ 1 ʠ 2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʣʝʚʦʛʦ ʠ ʧʨʘ-

ʚʦʛʦ ʧʦʣʝʡ ʚʚʦʜʘ (ʪʦʣʴʢʦ ʜʣʷ ʈ4226ɸ ʠʣʠ ʧʨʠ ʥʘʣʠʯʠʠ ʦʧʮʠʠ 

çɼʄɸè ʜʣʷ ʈ4213 ʠ ʈ4226). 

Å çɸʪʪʝʥʶʘʪʦʨʳ ʧʨʠʸʤʥʠʢʦʚ (ʧʦʨʪ 1 / 2)è ï ʦʩʣʘʙʣʝʥʠʝ ʧʦ ʚʭʦʜʫ 

ʧʨʠʸʤʥʠʢʦʚ ʧʦʨʪʦʚ 1 ʠ 2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʧʦ-

ʣʝʡ ʚʚʦʜʘ (ʪʦʣʴʢʦ ʜʣʷ ʈ4226ɸ ʠʣʠ ʧʨʠ ʥʘʣʠʯʠʠ ʦʧʮʠʠ çɼʄɸè ʜʣʷ 

ʈ4213 ʠ ʈ4226), ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʚʭʦʜʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠ-

ʸʤʥʠʢʦʚ. 

Å çɺʥʝʰʥʠʝ ʘʪʪʝʥʶʘʪʦʨʳ (ʧʦʨʪ 1 / 2)è ï ʦʩʣʘʙʣʝʥʠʝ (> 0 ʜɹ) ʠʣʠ ʫʩʠ-

ʣʝʥʠʝ (< 0 ʜɹ) ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ, ʧʦʜʢʣʶʯʸʥʥʳʭ ʜʦ ʠʣʠ ʧʦʩʣʝ ʀʋ 

ʥʘ 1 ʠʣʠ 2 ʧʦʨʪʘʭ ʈ42 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʧʦʣʝʡ 

ʚʚʦʜʘ; ʜʘʥʥʳʝ ʧʦʣʷ ʯʘʩʪʠʯʥʦ ʜʫʙʣʠʨʫʶʪ ʧʘʨʘʤʝʪʨʳ ʬʫʥʢʮʠʠ 

çʂʦʤʧʝʥʩʘʮʠʷ ʧʦʪʝʨʴè ʚ ʦʢʥʝ çʂʦʥʬʠʛʫʨʘʮʠʷ ʧʦʨʪʦʚè (ʩʤ. ʧ. 5.2.5). 

 ʇʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ ʧʦ ʯʘʩʪʦʪʝ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ çʄʦʱʥʦʩʪʴè ʜʣʷ 

ʠʟʤʝʥʝʥʠʷ ʜʦʩʪʫʧʥʦ ʪʦʣʴʢʦ ʧʦʣʝ çʎʝʥʪʨè. 

4.6.4 ʇʘʥʝʣʴ çʄʘʩʰʪʘʙè 

ʉʤ. ʨʠʩʫʥʦʢ 4.13-ʘ. 

Å çʌʦʨʤʘʪ ʦʪʦʙʨʘʞʝʥʠʷè ï ʚʳʙʦʨ ʬʦʨʤʘʪʘ ʦʪʦʙʨʘʞʝʥʠʷ ʪʨʘʩʩʳ. 

Å çʈʝʞʠʤ ʤʘʩʰʪʘʙʘ ʤʘʢʩʠʤʫʤ/ʤʠʥʠʤʫʤè ï ʚʢʣʶʯʝʥʠʝ ʠʣʠ ʦʪʢʣʶʯʝ-

ʥʠʝ ʨʝʞʠʤʘ ʟʘʜʘʥʠʷ ʤʘʩʰʪʘʙʘ ʪʨʘʩʩʳ ʯʝʨʝʟ ʤʠʥʠʤʫʤ ʠ ʤʘʢʩʠʤʫʤ 

ʣʝʚʦʡ ʦʩʠ. 

Å çʆʧʦʨʥʳʡ ʫʨʦʚʝʥʴ (ʠʣʠ çʄʘʢʩʠʤʫʤè)è ï ʟʘʜʘʥʠʝ ʦʧʦʨʥʦʛʦ ʫʨʦʚʥʷ 

ʪʨʘʩʩʳ, ʣʠʙʦ ʟʘʜʘʥʠʝ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʣʝʚʦʡ ʦʩʠ ʪʨʘʩʩʳ ʧʨʠ ʚʢʣʶ-

ʯʸʥʥʦʤ ʨʝʞʠʤʝ ʤʘʩʰʪʘʙʘ ʤʘʢʩʠʤʫʤ/ʤʠʥʠʤʫʤ. 

Å çʄʘʩʰʪʘʙ, ʝʜ/ʜʝʣ (ʠʣʠ çʄʠʥʠʤʫʤè)è ï ʟʘʜʘʥʠʝ ʤʘʩʰʪʘʙʘ ʪʨʘʩʩʳ ʧʦ 

ʦʩʠ ʦʨʜʠʥʘʪ, ʣʠʙʦ ʟʘʜʥʠʝ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʦʩʠ ʦʨʜʠʥʘʪ ʧʨʠ ʚʢʣʶ-

ʯʸʥʥʦʤ ʨʝʞʠʤʝ ʤʘʩʰʪʘʙʘ ʤʘʢʩʠʤʫʤ/ʤʠʥʠʤʫʤ. 

Å çʇʦʟʠʮʠʷ ʦʧʦʨʥʦʛʦ ʫʨʦʚʥʷè ï ʫʩʪʘʥʦʚʢʘ ʧʦʟʠʮʠʠ ʦʧʦʨʥʦʛʦ ʫʨʦʚʥʷ 

ʪʨʘʩʩʳ (ʜʦʩʪʫʧʥʦ ʪʦʣʴʢʦ ʧʨʠ ʦʪʢʣʶʯʸʥʥʦʤ ʨʝʞʠʤʝ ʤʘʩʰʪʘʙʘ ʤʘʢ-

ʩʠʤʫʤ/ʤʠʥʠʤʫʤ). 

Å çɸʚʪʦʤʘʩʰʪʘʙ ʪʨʘʩʩʳè ï ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʙʦʨ ʤʘʩʰʪʘʙʘ ʪʨʘʩʩʳ. 

Å çɸʚʪʦʤʘʩʰʪʘʙ ʜʠʘʛʨʘʤʤʳè ï ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʙʦʨ ʤʘʩʰʪʘʙʘ ʚʩʝʭ 

ʪʨʘʩʩ ʜʠʘʛʨʘʤʤʳ. 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠ ʬʫʥʢʮʠʡ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

çʄʘʩʰʪʘʙè (ʨʠʩʫʥʦʢ 4.13-ʘ) ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʧ. 4.7.4.  
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4.6.5 ʇʘʥʝʣʴ çʉʠʥʭʨʦʥʠʟʘʮʠʷè  

ɼʘʥʥʘʷ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʘʥʘʣʦʛʦʚʦʡ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʯʘʩʪʦʪʳ ʦʧʦʨʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʦʪ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʦʧʦʨʥʦʛʦ 

ʩʠʛʥʘʣʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʮʠʬʨʦʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʧʨʠ-

ʙʦʨʘʤʠ ʠʣʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʥʝʰʥʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ï ʧʝʨʝʢʣʶʯʘʪʝʣʷʤʠ, ʤʦ-

ʜʫʣʷʪʦʨʘʤʠ ʠ ʪ.ʧ. ï ʩ ʮʝʣʴʶ ʧʦʩʪʨʦʝʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ (ʩʤ. 

ʨʠʩʫʥʦʢ 4.13-ʙ). 

Å çʉʠʥʭʨʦʚʭʦʜè ï ʚʳʙʦʨ ʨʝʞʠʤʘ ʚʭʦʜʘ ʮʠʬʨʦʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 

Å çʀʥʚʝʨʩʠʷ ʩʠʥʭʨʦʚʭʦʜʘè ï ʠʥʚʝʨʩʠʷ ʠʤʧʫʣʴʩʦʚ ʥʘ ʚʭʦʜʝ ʮʠʬʨʦʚʦʡ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 

Å çʉʠʥʭʨʦʚʳʭʦʜè ï ʚʳʙʦʨ ʨʝʞʠʤʘ ʚʳʭʦʜʘ 1 ʮʠʬʨʦʚʦʡ ʩʠʥʭʨʦʥʠʟʘ-

ʮʠʠ.  

Å çʀʥʚʝʨʩʠʷ ʩʠʥʭʨʦʚʳʭʦʜʘè ï ʠʥʚʝʨʩʠʷ ʠʤʧʫʣʴʩʦʚ ʥʘ ʚʳʭʦʜʝ 1 ʮʠʬ-

ʨʦʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 

Å çɼʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘè ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʦʚ ʥʘ ʚʳʭʦʜʝ 1 

ʮʠʬʨʦʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 

Å çʉʠʥʭʨʦʛʝʥ. (ʚʳʩʦʢʠʡ/ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ)è ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʳʩʦʢʦʛʦ ʠ 

ʥʠʟʢʦʛʦ ʫʨʦʚʥʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʠʥʭʨʦʛʝʥʝʨʘʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ 

ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʧʦʣʝʡ ʚʚʦʜʘ. 

Å çʆʧʦʨʥʳʡ ʛʝʥʝʨʘʪʦʨè ï ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʨʝʞʠʤ ʘʥʘʣʦʛʦʚʦʡ ʩʠʥ-

ʭʨʦʥʠʟʘʮʠʠ ʦʪ ʚʥʫʪʨʝʥʥʝʛʦ, ʣʠʙʦ ʦʪ ʚʥʝʰʥʝʛʦ ʆɻ; ʧʨʝʜʫʩʤʦʪʨʝʥ 

ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʚ ʢʦʪʦʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʠʥʭʨʦʥʠ-

ʟʘʮʠʷ ʦʪ ʚʥʝʰʥʝʛʦ ʆɻ, ʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʈ42 ʧʝʨʝ-

ʢʣʶʯʠʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʆɻ.  

Å çɼʦʧʦʣʥʠʪʝʣʴʥʦéè ï ʢʥʦʧʢʘ ʦʪʢʨʳʪʠʷ ʦʢʥʘ (ʨʠʩʫʥʦʢ 4.18) ʩ 

ʥʘʩʪʨʦʡʢʘʤʠ ʦʩʥʦʚʥʦʛʦ (çɺʳʭʦʜ 1è) ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʳʭʦʜʦʚ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ 2 ʠ 3. ɺʳʭʦʜʳ ʩ ʚʢʣʶʯʸʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʝʡ ʧʦʜ-

ʩʚʝʯʠʚʘʶʪʩʷ ʚ ʩʪʘʪʫʩʥʦʡ ʩʪʨʦʢʝ ʦʢʥʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʮʠʬʨʦʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʈ42 ʦʧʠʩʘʥʦ ʚ ʧʫʥʢʪʝ 7.9. 
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ʈʠʩʫʥʦʢ 4.18 ï ʆʢʥʦ çɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷè 

 

4.6.6 ʇʘʥʝʣʴ çʀʤʧʫʣʴʩʥʳʝ ʠʟʤʝʨʝʥʠʷè 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʤʧʫʣʴʩʥʳʭ ʨʝʞʠʤʦʚ ʠʟʤʝʨʝʥʠʷ (ʦʧʮʠʷ 

ʀʀʇ, ʩʤ. ʨʠʩʫʥʦʢ 4.14-ʘ ʠ ʧ. 7.11) ʠ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʦʣʷ: 

Å çʈʝʞʠʤè ï ʚʳʙʦʨ ʨʝʞʠʤʘ ʠʤʧʫʣʴʩʥʳʭ ʠʟʤʝʨʝʥʠʡ. 

Å çɺʨʝʤʝʥʥʦӢʝ ʟʘʥʫʣʝʥʠʝ ʢʘʥʘʣʦʚè ï ʫʧʨʘʚʣʝʥʠʝ ʟʘʥʫʣʝʥʠʝʤ ʚ ʦʧʦʨ-

ʥʳʭ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʸʤʥʠʢʘʭ. 

Å çɼʣʠʪʝʣʴʥʦʩʪʴ ʦʢʥʘè ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʥʪʝʨʚʘʣʘ, ʚ ʢʦʪʦʨʦʤ ʩʠʛʥʘʣ 

ʥʝ ʟʘʥʫʣʷʝʪʩʷ (ʦʢʥʦ çʥʝʟʘʥʫʣʝʥʠʷè). 

Å çʉʪʘʨʪ ʦʙʟʦʨʘè ï ʟʘʜʝʨʞʢʘ ʠʥʪʝʨʚʘʣʘ ʥʝʟʘʥʫʣʝʥʠʷ ʦʪ ʬʨʦʥʪʘ ʤʦʜʫ-

ʣʠʨʫʶʱʝʛʦ ʠʤʧʫʣʴʩʘ. 

Å çʉʪʦʧ ʦʙʟʦʨʘè ï ʢʦʥʝʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʢʥʘ çʥʝʟʘʥʫʣʝʥʠʷè ʧʨʠ ʠʟ-

ʤʝʨʝʥʠʠ ʧʨʦʬʠʣʷ ʠʤʧʫʣʴʩʘ. 

Å çʐʘʛè ï ʚʝʣʠʯʠʥʘ ʰʘʛʘ ʧʝʨʝʤʝʱʝʥʠʷ ʦʢʥʘ çʥʝʟʘʥʫʣʝʥʠʷè ʧʨʠ ʠʟ-

ʤʝʨʝʥʠʠ ʧʨʦʬʠʣʷ ʠʤʧʫʣʴʩʘ. 

Å çʊʦʯʝʢ ʠʟʤʝʨʝʥʠʷè ï ʨʘʩʯʸʪʥʦʝ ʯʠʩʣʦ ʧʝʨʝʤʝʱʝʥʠʡ ʦʢʥʘ çʥʝʟʘʥʫ-

ʣʝʥʠʷè ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʧʨʦʬʠʣʷ ʠʤʧʫʣʴʩʘ. 

Å çɸʚʪʦ ʇʏè ï ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʙʦʨ ʬʠʣʴʪʨʘ ʇʏ ʜʣʷ ʠʤʧʫʣʴʩʥʳʭ 

ʠʟʤʝʨʝʥʠʡ. 

4.6.7 ʇʘʥʝʣʴ çʀʟʤʝʨʝʥʠʝ ʰʫʤʘè  

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʰʫʤʦʚʦʛʦ ʧʨʠʸʤʥʠʢʘ ʠ ʫʧʨʘʚʣʝ-

ʥʠʷ ʧʠʪʘʥʠʝʤ ɻʐ (ʪʦʣʴʢʦ ʜʣʷ ʈ4226ɸ, ʩʤ. ʨʠʩʫʥʦʢ 4.14-ʙ): 

Å çɻʝʥʝʨʘʪʦʨ ʰʫʤʘè ï ʨʫʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʝʤ ʧʠʪʘʥʠʷ 
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+28 ɺ ʛʝʥʝʨʘʪʦʨʘ ʰʫʤʘ. 

Å çʐʫʤʦʚʦʡ ʧʨʠʸʤʥʠʢè ï ʧʨʠʥʫʜʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʫʤʦʚʦʛʦ 

ʧʨʠʸʤʥʠʢʘ ʚʤʝʩʪʦ ʧʨʠʸʤʥʠʢʘ ὦ ʧʨʠ ʟʦʥʜʠʨʦʚʘʥʠʠ ʧʝʨʚʳʤ ʧʦʨʪʦʤ 

(ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʯʸʪʘ ʂʆ ʦʪ ʰʫʤʦʚʦʛʦ 

ʧʨʠʸʤʥʠʢʘ). 

Å çʋʩʠʣʝʥʠʝ ʰʫʤʦʚʦʛʦ ʪʨʘʢʪʘè ï ʚʳʙʦʨ ʘʤʧʣʠʪʫʜʥʦʛʦ ʨʝʞʠʤʘ, ʦʧʨʝ-

ʜʝʣʷʶʱʠʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʰʫʤʦʚʦʛʦ ʧʨʠʸʤʥʠʢʘ. ɺ ʈ42 ʧʨʝʜʫ-

ʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʫʩʠʣʝʥʠʝʤ ʪʨʘʢʪʘ ʰʫʤʦʚʦʛʦ 

ʧʨʠʸʤʥʠʢʘ. ʅʘʩʪʨʦʡʢʘ ʫʩʠʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʩʫʤʤʳ 

ʟʥʘʯʝʥʠʡ ʦʞʠʜʘʝʤʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥʠʷ ʠ ʦʞʠʜʘʝʤʦʛʦ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʰʫʤʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʋʩʣʦʚʠʷ ʚʳʙʦʨʘ 

ʫʩʠʣʝʥʠʷ: 

- ʚʳʩʦʢʦʝ (ʘʪʪʝʥʶʘʪʦʨʳ ʚʳʢʣʶʯʝʥʳ), ʝʩʣʠ ʂʋ + ʂʐ <42 ʜɹ; 

- ʥʠʟʢʦʝ (ʘʪʪʝʥʶʘʪʦʨʳ ʚʢʣʶʯʝʥʳ), ʝʩʣʠ 42 ʜɹ < ʂʋ + ʂʐ < 56 ʜɹ; 

Å çʌʠʣʴʪʨ ʨʘʟʨʝʰʝʥʠʷè ï ʟʘʜʘʸʪ ʧʦʣʦʩʫ ʧʨʦʧʫʩʢʘʥʠʷ ʬʠʣʴʪʨʘ ʨʘʟʨʝ-

ʰʝʥʠʷ (ʘʥʛʣ.: RBW ï resolution bandwidth); ʥʝʢʦʪʦʨʳʝ ʤʦʜʝʣʠ 

ʈ4226ɸ, ʚʳʧʫʱʝʥʥʳʝ ʜʦ 2023 ʛ., ʥʝ ʠʤʝʶʪ ʬʠʣʴʪʨ ʨʘʟʨʝʰʝʥʠʷ ï ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʣʝ ʥʝʜʦʩʪʫʧʥʦ ʜʣʷ ʠʟʤʝʥʝʥʠʷ. 

Å çʋʩʨʝʜʥʝʥʠʝ ʚ ʧʨʠʙʦʨʝè (ʜʣʷ ʈ4226ɸ) ï ʘʧʧʘʨʘʪʥʦʝ ʫʩʨʝʜʥʝʥʠʝ ʚ 

ʠʟʤʝʨʠʪʝʣʴʥʦʤ ʙʣʦʢʝ; ʧʨʠ ʫʩʨʝʜʥʝʥʠʠ 1 ʦʜʥʘ ʪʦʯʢʘ ʠʟʤʝʨʷʝʪʩʷ 

~0,89 ʤʩ, ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʩʨʝʜʥʝʥʠʠ 100, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 100 

ʨʘʟ ʜʦʣʴʰʝ; ʚ ʜʘʥʥʦʝ ʧʦʣʝ ʚʚʦʜʠʪʩʷ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʤʦʱʥʦʩʪʠ ʚ ɺʪ ʚ ʦʜʥʦʡ 

ʪʦʯʢʝ ʧʦ ʯʘʩʪʦʪʝ; ʥʘ ʵʢʨʘʥ ʚʳʚʦʜʠʪʩʷ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘ-

ʯʝʥʠʝ ʤʦʱʥʦʩʪʠ; ʫʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʫʩʨʝʜʥʝʥʠʷ ʫʤʝʥʴʰʘʝʪ ʬʣʶʢ-

ʪʫʘʮʠʠ.  

ʆʧʠʩʘʥʠʝ ʠʟʤʝʨʝʥʠʡ ʂʐ ʧʨʠʚʝʜʝʥʦ ʚ ʧ. 7.12. 

4.6.8 ʇʘʥʝʣʴ çʌʫʥʢʮʠʠ ʪʨʘʩʩè  

ʉʤ. ʨʠʩʫʥʦʢ 4.13-ʚ. 

Å çʅʘʢʦʧʣʝʥʠʝè ï ʥʘʢʦʧʣʝʥʠʝ ʤʘʢʩʠʤʫʤʦʚ, ʤʠʥʠʤʫʤʦʚ, ʣʠʙʦ ʦʪʦʙ-

ʨʘʞʝʥʠʝ ʤʝʞʢʘʜʨʦʚʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʪʦʯʢʘʭ ʪʨʘʩʩʳ (ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʤ. ʧ. 4.7.5). 

Å çʉʛʣʘʞʠʚʘʥʠʝè ï ʫʧʨʘʚʣʝʥʠʝ ʬʫʥʢʮʠʝʡ ʩʛʣʘʞʠʚʘʥʠʷ ʜʘʥʥʳʭ ʪʨʘʩ-

ʩʳ ʩ ʟʘʜʘʥʠʝʤ ʨʘʟʤʝʨʘ ʘʧʝʨʪʫʨʳ (ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʩʤ. ʧ. 4.7.6). 

Å çʋʩʨʝʜʥʝʥʠʝè ï ʥʘʩʪʨʦʡʢʘ ʬʫʥʢʮʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʝʞʢʘʜʨʦʚʦ-

ʛʦ ʫʩʨʝʜʥʝʥʠʷ ʜʘʥʥʳʭ ʪʨʘʩʩʳ; ʨʘʙʦʪʘʝʪ ʘʥʘʣʦʛʠʯʥʦ ʬʫʥʢʮʠʠ 

çʄʝʞʢʘʜʨʦʚʦʝ ʫʩʨʝʜʥʝʥʠʝè ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ çʀʟʤʝʨʝʥʠʝè, 

ʦʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʣʝ ʧʦʩʪʫʧʣʝ-
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ʥʠʷ ʜʘʥʥʳʭ ʦʪ ʠʟʤʝʨʝʥʠʡ ʚ ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʪʨʘʩʩʫ (ʪ.ʝ. ʧʨʦʚʦʜʠʪʩʷ 

ʥʝ ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʤ ʢʘʥʘʣʝ, ʩʤ. ʨʠʩʫʥʦʢ 4.2) ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʢʦʥ-

ʢʨʝʪʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʨʘʩʩʝ; ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʦʪʥʦʩʠʪʩʷ ʢ ʢʦ-

ʥʝʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ; ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʤ. ʧ. 4.7.7.  

Å çʌʘʟʦʚʘʷ ʟʘʜʝʨʞʢʘè ï ʫʧʨʘʚʣʝʥʠʝ ʬʫʥʢʮʠʝʡ ʬʘʟʦʚʦʡ ʟʘʜʝʨʞʢʠ ʩ 

ʟʘʜʘʥʠʝʤ ʝʸ ʚʝʣʠʯʠʥʳ, ʦʪʦʙʨʘʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʵʣʝʢʪʨʠʯʝ-

ʩʢʦʡ ʜʣʠʥʳ (ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʤ. 

ʧ. 7.5.1). 

Å çʉʪʘʪʠʩʪʠʢʘè ï ʚʢʣʶʯʝʥʠʝ ʠ ʦʪʢʣʶʯʝʥʠʝ ʦʪʦʙʨʘʞʝʥʠʷ ʩʪʘʪʠʩʪʠʢʠ 

ʪʨʘʩʩʳ (ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʤ. 4.7.9). 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʫʥʢʮʠʡ ʩʦʜʝʨʞʠʪʩʷ ʚ ʧ. 4.7.  

4.6.9 ʇʘʥʝʣʴ çɺʨʝʤʝʥʥʘӢ̫ ʦʙʣʘʩʪʴè 

ʉʦʜʝʨʞʠʪ ʥʘʩʪʨʦʡʢʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦ ʚʨʝʤʝʥʥʫӢʁ ʦʙ-

ʣʘʩʪʴ (ʩʤ. ʨʠʩʫʥʦʢ 4.15-ʘ, ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʚ ʧ. 7.5.2): 

Å çɺʨʝʤʝʥʥʘӢ̫ ʦʙʣʘʩʪʴè ï ʫʧʨʘʚʣʝʥʠʝ ʬʫʥʢʮʠʝʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

Å çʉʪʘʨʪè ï ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʚʨʝʤʝʥʥʦӢʡ ʦʙʣʘʩʪʠ. 

Å çʉʪʦʧè ï ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʚʨʝʤʝʥʥʦӢʡ ʦʙʣʘʩʪʠ. 

Å çʎʝʥʪʨè ï ʮʝʥʪʨ ʚʨʝʤʝʥʥʦӢʡ ʦʙʣʘʩʪʠ. 

Å çʇʦʣʦʩʘè ï ʰʠʨʠʥʘ ʚʨʝʤʝʥʥʦӢʡ ʦʙʣʘʩʪʠ. 

Å çʊʠʧ ʢʦʦʨʜʠʥʘʪ ʦʢʥʘè ï ʧʝʨʝʢʣʶʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʘʙʩʮʠʩʩ çɺʨʝ-

ʤè̫/çɼʠʩʪʘʥʮʠʷè. 

Å çɼʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴè ï ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝ-

ʤʦʩʪʴ ʣʠʥʠʠ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʨʘʩʯʸʪʘ ʟʥʘʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʪʠʧʘ 

çɼʠʩʪʘʥʮʠʷè. 

Å çɺʟʚʝʰʠʚʘʥʠʝ ʦʢʥʦʤè ï ʪʠʧ ʧʨʠʤʝʥʷʝʤʦʛʦ ʦʢʥʘ ʚʟʚʝʰʠʚʘʥʠʷ. 

Å çʊʠʧ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠè ï ʪʠʧ ʚʨʝʤʝʥʥʦӢʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

Å çʉʦʧʨʦʪʠʚʣʝʥʠʝè ï ʨʝʞʠʤ ʧʝʨʝʩʯʸʪʘ ʟʥʘʯʝʥʠʡ ʦʨʜʠʥʘʪ ʚ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʝ. 

Å çʈʝʞʠʤ ʩʠʛʥʘʣʘè ï ʪʠʧ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ, ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʯʘʩʪʦʪʳ (ʢʥʦʧʢʘ çʋʩʪʘʥʦʚʠʪʴè) 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʞʠʤʘ çɺʠʜʝʦʩʠʛʥʘʣè. 

Å çʏʍ [0 ɻʮ]è ï ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠʣʠ ʨʫʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʏʍ. 

4.6.10 ʇʘʥʝʣʴ çʌʠʣʴʪʨʘʮʠʷè 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʬʫʥʢʮʠʠ ʬʠʣʴʪʨʘʮʠʠ ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ 
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(ʩʤ. ʨʠʩʫʥʦʢ 4.15-ʙ, ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʚ ʧ. 7.5.3) ʠ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʦ-

ʣʷ: 

Å çʌʠʣʴʪʨʘʮʠʷè ï ʚʢʣʶʯʝʥʠʝ ʠʣʠ ʦʪʢʣʶʯʝʥʠʝ ʬʫʥʢʮʠʠ ʬʠʣʴʪʨʘʮʠʠ; 

Å çʎʝʥʪʨè ï ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘ ʦʢʥʘ ʬʠʣʴʪʨʘʮʠʠ. 

Å çʇʦʣʦʩʘè ï ʰʠʨʠʥʘ ʦʢʥʘ ʬʠʣʴʪʨʘʮʠʠ. 

Å çʊʠʧ ʢʦʦʨʜʠʥʘʪ ʦʢʥʘè ï ʧʝʨʝʢʣʶʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʘʙʩʮʠʩʩ çɺʨʝ-

ʤè̫/çɼʠʩʪʘʥʮʠʷè. 

Å çɼʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴè ï ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝ-

ʤʦʩʪʴ ʣʠʥʠʠ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʨʘʩʯʸʪʘ ʟʥʘʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʪʠʧʘ 

çɼʠʩʪʘʥʮʠʷè. 

Å çʌʫʥʢʮʠʷ ʦʢʥʘè ï ʚʳʙʦʨ ʬʫʥʢʮʠʠ ʦʢʥʘ. 

Å çʇʘʨʘʤʝʪʨ ʦʢʥʘè ï ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʬʦʨʤʳ ʦʢʥʘ ʂʘʡʟʝʨʘ. 

Å çʏʍ [0 ɻʮ]è ï ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠʣʠ ʨʫʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʏʍ. 

Å çʕʢʩʪʨʘʧʦʣʷʮʠʷ ʏʍè ï ʚʢʣʶʯʝʥʠʝ ʠʣʠ ʦʪʢʣʶʯʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʵʢʩ-

ʪʨʘʧʦʣʷʮʠʠ ʏʍ. 

4.6.11 ʇʘʥʝʣʴ çʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʯʘʩʪʦʪʳè  

ʉʦʜʝʨʞʠʪ ʥʘʩʪʨʦʡʢʠ ʠʟʤʝʨʝʥʠʷ ʯʘʩʪʦʪʥʦ-ʧʨʝʦʙʨʘʟʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ (ʦʧ-

ʮʠʠ ʉʏʇ ʠ ʉʇɸ ʜʣʷ ʈ4213 ʠ ʈ4226, ʩʤ ʨʠʩʫʥʦʢ 4.14-ʚ ʠ ʧ. 7.10): 

Å çʇʨʝʦʙʨʘʟʦʚʘʥʠʝè ï ʚʢʣʶʯʝʥʠʝ ʠʣʠ ʦʪʢʣʶʯʝʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʯʘʩʪʦʪʳ ʧʨʠʸʤʥʠʢʘ ʈ42 ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʟʤʝʨʝʥʠʝʤ ʩʢʘʣʷʨʥʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

Å çɺʝʢʪʦʨʥʘʷ ʢʦʨʨʝʢʮʠʷè ï ʠʥʜʠʢʘʮʠʷ ʚʝʢʪʦʨʥʦʡ ʢʦʨʨʝʢʮʠʠ (ʢʘʣʠʙ-

ʨʦʚʢʘ ʩʤʝʩʠʪʝʣʝʡ). 

Å çʄʥʦʞʠʪʝʣʴ/ʜʝʣʠʪʝʣʴ ʯʘʩʪʦʪʳ ʈ4è ï ʟʥʘʯʝʥʠʷ ʤʥʦʞʠʪʝʣʷ ʠ ʜʝʣʠ-

ʪʝʣʷ ʯʘʩʪʦʪ ʈ42 ʚ ʬʦʨʤʫʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʣʝʚʦʤ 

ʠ ʧʨʘʚʦʤ ʧʦʣʷʭ ʚʚʦʜʘ. 

Å çʉʪʘʨʪ ʛʝʪʝʨʦʜʠʥʘè ï ʥʘʯʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʛʝʪʝʨʦʜʠʥʘ. 

Å çʉʪʦʧ ʛʝʪʝʨʦʜʠʥʘè ï ʢʦʥʝʯʥʘʷ ʯʘʩʪʦʪʘ ʛʝʪʝʨʦʜʠʥʘ. 

Å çʄʥʦʞʠʪʝʣʴ/ʜʝʣʠʪʝʣʴ ʯʘʩʪʦʪʳ ʛʝʪʝʨʦʜʠʥʘè ï ʟʥʘʯʝʥʠʷ ʤʥʦʞʠʪʝʣʷ 

ʠ ʜʝʣʠʪʝʣʷ ʯʘʩʪʦʪ ʛʝʪʝʨʦʜʠʥʘ ʚ ʬʦʨʤʫʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

Å çʅʘʩʪʨʦʡʢʘ ʛʝʪʝʨʦʜʠʥʘéè ï ʢʥʦʧʢʘ ʦʪʢʨʳʪʠʷ ʦʢʥʘ ʧʦʜʢʣʶʯʝʥʠʷ, 

ʥʘʩʪʨʦʡʢʠ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʥʝʰʥʝʛʦ ʛʝʪʝʨʦʜʠ-

ʥʘ (ʨʠʩʫʥʦʢ 7.31-ʙ). 

Å çʉʤʝʱʝʥʠʝ ʯʘʩʪʦʪʳè ï ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʯʘʩʪʦʪʳ. 

Å çʉʪʘʨʪ/ʩʪʦʧ ʇʏè ï ʨʘʩʯʸʪʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʥʳʭ ʯʘʩʪʦʪ (ʯʘʩʪʦʪʘ ʇʏ). 

Å çʆʪʦʙʨʘʞʘʪʴ ʯʘʩʪʦʪʳè ï ʚʳʙʦʨ ʦʪʦʙʨʘʞʘʝʤʳʭ ʯʘʩʪʦʪ ʥʘ ʛʨʘʬʠʢʝ. 
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4.6.12 ʇʘʥʝʣʴ çʄʘʨʢʝʨʳè 

ʉʦʜʝʨʞʠʪ ʯʘʩʪʦ ʫʧʦʪʨʝʙʣʷʝʤʳʝ ʩʚʦʡʩʪʚʘ ʠ ʬʫʥʢʮʠʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʘʨʢʝ-

ʨʘʤʠ (ʩʤ. ʨʠʩʫʥʦʢ 4.16-ʘ, ʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ ʧ. 4.10): 

Å çʄʘʨʢʝʨè ï ʚʳʙʦʨ ʥʦʤʝʨʘ ʢʦʥʬʠʛʫʨʠʨʫʝʤʦʛʦ ʤʘʨʢʝʨʘ ʠ ʝʛʦ ʩʦʩʪʦʷ-

ʥʠʷ. 

Å çɿʘʜʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝè ï ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʦʟʠʮʠʷ ʤʘʨʢʝʨʘ ʥʘ ʜʠʘ-

ʛʨʘʤʤʝ ʚ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʘʙʩʮʠʩʩ ʪʨʘʩʩʳ.  

Å ç->ʎʝʥʪʨ ʜʠʘʧʘʟʦʥʘè ï ʢʥʦʧʢʘ ʫʩʪʘʥʦʚʢʠ ʮʝʥʪʨʘ ʜʠʘʧʘʟʦʥʘ ʩʢʘʥʠ-

ʨʦʚʘʥʠʷ ʚ ʧʦʟʠʮʠʶ ʘʢʪʠʚʥʦʛʦ ʤʘʨʢʝʨʘ. 

Å ç->ʆʧʦʨʥʳʡ ʫʨʦʚʝʥʴè ï ʢʥʦʧʢʘ ʫʩʪʘʥʦʚʢʠ ʦʧʦʨʥʦʛʦ ʫʨʦʚʥʷ ʪʨʘʩʩʳ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʟʥʘʯʝʥʠʝʤ ʘʢʪʠʚʥʦʛʦ ʤʘʨʢʝʨʘ. 

Å çʈʝʞʠʤ ʤʘʨʢʝʨʘè ï ʨʝʞʠʤ ʤʘʨʢʝʨʘ ʠ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ ʜʣʷ 

ʧʦʠʩʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʝʞʠʤʝ. 

Å çɺʩʝ ʩʚʦʡʩʪʚʘéè ï ʦʪʢʨʳʪʠʝ ʦʢʥʘ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʤʘʨʢʝʨʘʤʠ ʜʣʷ 

ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ ʨʝʞʠʤʦʚ ʧʦʠʩʢʘ ʠ ʦʪʦʙʨʘʞʝʥʠʷ. 

Å çʆʪʢʨʳʪʴéè ï ʟʘʛʨʫʟʢʘ ʰʘʙʣʦʥʘ ʤʘʨʢʝʨʦʚ ʜʠʘʛʨʘʤʤʳ ʠʟ ʬʘʡʣʘ. 

Å çʉʦʭʨʘʥʠʪʴéè ï ʩʦʭʨʘʥʝʥʠʝ ʰʘʙʣʦʥʘ ʤʘʨʢʝʨʦʚ ʜʠʘʛʨʘʤʤʳ ʚ ʬʘʡʣ. 

Å çʉʙʨʦʩʠʪʴ ʚʩʝè ï ʩʙʨʦʩ (ʫʜʘʣʝʥʠʝ) ʤʘʨʢʝʨʦʚ ʥʘ ʚʳʜʝʣʝʥʥʦʡ ʜʠʘ-

ʛʨʘʤʤʝ. 

4.6.13 ʇʘʥʝʣʴ çʆʛʨʘʥʠʯʝʥʠʝè 

ʉʤ. ʨʠʩʫʥʦʢ 4.15-ʚ.  

Å çʆʪʦʙʨʘʞʝʥʠʝ ʣʠʥʠʡè ï ʚʢʣʶʯʝʥʠʝ ʠʣʠ ʦʪʢʣʶʯʝʥʠʝ ʦʪʦʙʨʘʞʝʥʠʷ 

ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʣʠʥʠʡ.  

Å çʊʝʩʪʠʨʦʚʘʥʠʝè ï ʚʢʣʶʯʝʥʠʝ ʠʣʠ ʦʪʢʣʶʯʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʛʨʘʥʠʮ; 

Å çɺʝʨʭʥʷʷ ʦʛʨ.ʣʠʥʠʷéè ï ʨʝʜʘʢʪʦʨ ʢʦʦʨʜʠʥʘʪ ʚʝʨʭʥʝʡ ʦʛʨʘʥʠʯʠ-

ʪʝʣʴʥʦʡ ʣʠʥʠʠ.  

Å çʅʠʞʥʷʷ ʦʛʨ.ʣʠʥʠʷéè ï ʨʝʜʘʢʪʦʨ ʢʦʦʨʜʠʥʘʪ ʥʠʞʥʝʡ ʦʛʨʘʥʠʯʠ-

ʪʝʣʴʥʦʡ ʣʠʥʠʠ.  

Å çʉʤʝʱʝʥʠʝ ʚʝʨʭʥʝʡ ʣʠʥʠʠ (X/Y)è ï ʩʤʝʱʝʥʠʝ ʚʩʝʭ ʦʪʨʝʟʢʦʚ ʚʝʨʭ-

ʥʝʡ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʡ ʣʠʥʠʠ ʥʘ ʧʦʩʪʦʷʥʥʫʶ ʚʝʣʠʯʠʥʫ ʧʦ ʦʩʠ ʘʙʩ-

ʮʠʩʩ ʠ/ʠʣʠ ʦʨʜʠʥʘʪ.  

Å çʉʤʝʱʝʥʠʝ ʥʠʞʥʝʡ ʣʠʥʠʠ (X/Y)è ï ʩʤʝʱʝʥʠʝ ʚʩʝʭ ʦʪʨʝʟʢʦʚ ʥʠʞ-

ʥʝʡ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʡ ʣʠʥʠʠ ʥʘ ʧʦʩʪʦʷʥʥʫʶ ʚʝʣʠʯʠʥʫ ʧʦ ʦʩʠ ʘʙʩ-

ʮʠʩʩ ʠ/ʠʣʠ ʦʨʜʠʥʘʪ.  

ʀʥʬʦʨʤʘʮʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʣʠʥʠʡ ʧʨʠʚʝʜʝʥʘ ʚ 

ʧ. 4.7.8. 
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4.6.14 ʇʘʥʝʣʴ çʉʝʨʚʠʩè 

ʉʤ. ʨʠʩʫʥʦʢ 4.16-ʙ. 

Å çɺʥʝʰʥʠʡ ʦʧʦʨʥʳʡ ʩʠʛʥʘʣ ɸ1/ɸ2è (ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʦʧʮʠʠ 

ɼʇɸ ʜʣʷ ʈ4213 ʠ ʈ4226) ï ʦʪʢʣʶʯʝʥʠʝ ʩʠʩʪʝʤʳ ɸʈʄ, ʘ ʪʘʢʞʝ ʨʘʟ-

ʤʳʢʘʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʧʝʨʝʤʳʯʢʠ ʚ ʪʨʘʢʪʝ ʦʧʦʨʥʦʡ ʯʘʩʪʦʪʳ (ʜʣʷ 

ʧʨʠʸʤʥʠʢʘ ɸ1 ʧʨʠ ʥʘʣʠʯʠʠ ʦʧʮʠʠ ʉʇɸ ʜʣʷ ʈ4213 ʠ ʈ4226) ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʚʥʝʰʥʝʛʦ ʦʧʦʨʥʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʧʨʠʸʤʥʠʢʘ. 

Å çʅʘʧʨʷʞʝʥʠʝ ʩʤʝʱʝʥʠʷ (DC) ʧʦʨʪʘ 1è ï ʚʢʣʶʯʝʥʠʝ ʘʜʘʧʪʝʨʘ ʧʠʪʘ-

ʥʠʷ ʠ ʧʦʜʘʯʘ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʳʭʦʜ ʧʦʨʪʘ 1 (ʪʦʣʴʢʦ 

ʧʨʠ ʥʘʣʠʯʠʠ ʦʧʮʠʠ ɸʇɸ ʜʣʷ ʈ4213 ʠ ʈ4226); ʘʥʘʣʦʛʠʯʥʦ ʜʣʷ ʜʨʫ-

ʛʠʭ ʧʦʨʪʦʚ. 

Å çʀʟʤʝʨʝʥʠʝ ʪʦʢʘ (DC) ʧʦʨʪʘ 1è ï ʠʟʤʝʨʝʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ 

ʪʦʢʘ ʚ ʮʝʧʠ ʧʦʨʪʘ 1 (ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʦʧʮʠʠ ɸʇɸ ʜʣʷ ʈ4213 ʠ 

ʈ4226 ʠ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ); ʘʥʘʣʦʛʠʯʥʦ ʜʣʷ 

ʜʨʫʛʠʭ ʧʦʨʪʦʚ. 

Å çʂʦʤʧʝʥʩʘʮʠʷ ʘʪʪʝʥʶʘʪʦʨʦʚè ï ʬʫʥʢʮʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʪʢʣʶʯʠʪʴ 

ʢʦʨʨʝʢʮʠʶ ʠʟʤʝʨʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠʸʤʥʠʢʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʢʫ-

ʱʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʘʪʪʝʥʶʘʪʦʨʦʚ. 

Å çʋʤʝʥʴʰʝʥʠʝ ʬʠʣʴʪʨʘ ʇʏ ʥʘ ʅʏè ï ʬʫʥʢʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʫʤʝʥʴʰʝʥʠʷ ʈ42 ʧʦʣʦʩʳ ʬʠʣʴʪʨʘ ʇʏ ʥʘ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ (ʜʦ 

500 ɻʮ) ʜʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʰʫʤʦʚ ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

4.7 ʊʨʘʩʩʳ 

ɺ ʇʆ Graphit ʩʫʱʝʩʪʚʫʝʪ 3 ʪʠʧʘ ʪʨʘʩʩ: 

Å ʠʟʤʝʨʠʪʝʣʴʥʘʷ; 

Å ʪʨʘʩʩʘ ʧʘʤʷʪʠ; 

Å ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʪʨʘʩʩʘ. 

ʀʟʤʝʨʠʪʝʣʴʥʘʷ ʪʨʘʩʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʈ42. ʀʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʪʨʘʩʩʳ ʷʚʣʷʝʪʩʷ çʠʟʤʝʨʝʥʠʝè 

(ʦ ʧʦʥʷʪʠʠ çʠʟʤʝʨʝʥʠʝè ʩʤ. ʧ. 4.1), ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʨʘʩʩʝ ʝʸ ʠʩ-

ʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʩʥʘʯʘʣʘ ʚʳʙʨʘʪʴ ʢʘʥʘʣ (ʝʩʣʠ ʦʥ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ), 

ʘ ʟʘʪʝʤ çʠʟʤʝʨʝʥʠʝè ʠ ʬʦʨʤʘʪ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʷ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ 

çʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭè (ʨʠʩʫʥʦʢ 4.19), ʣʠʙʦ ʧʦʜʤʝʥʶ ʪʨʘʩʩʳ.  
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ʈʠʩʫʥʦʢ 4.19 ï ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ çʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭè 

ʊʨʘʩʩʳ ʧʘʤʷʪʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ çʩʥʠʤʦʢè ʣʶʙʦʡ ʜʨʫʛʦʡ (ʥʝʧʫʩʪʦʡ) 

ʪʨʘʩʩʳ ʥʘ ʜʠʘʛʨʘʤʤʝ, ʘ ʪʘʢʞʝ ʟʘʛʨʫʞʘʪʴ ʜʘʥʥʳʝ ʠʟ ʬʘʡʣʘ, ʠʩʧʦʣʴʟʫʷ ʧʫʥʢʪ ʤʝ-

ʥʶ ʪʨʘʩʩʳ çɿʘʛʨʫʟʠʪʴ ʜʘʥʥʳʝè ʠʣʠ ʧʫʥʢʪ ʤʝʥʶ ʜʠʘʛʨʘʤʤʳ çʆʪʢʨʳʪʴ ʜʘʥ-

ʥʳʝéè. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʯʪʝʥʠʷ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ, ʦʪʢʣʘʜʳʚʘʝ-

ʤʳʭ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ, ʚ ʪʨʘʩʩʝ ʧʘʤʷʪʠ ʤʦʞʝʪ ʥʝ ʩʦʚʧʘʜʘʪʴ ʩ ʜʠʘʧʘʟʦʥʦʤ, 

ʟʘʜʘʥʥʳʤ ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʤ ʢʘʥʘʣʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʨʘʩʩʘ ʧʘʤʷʪʠ ʙʫʜʝʪ ʦʪʦʙʨʘ-

ʞʘʪʴʩʷ ʯʘʩʪʠʯʥʦ (ʥʝ ʚʦ ʚʩʸʤ ʜʠʘʧʘʟʦʥʝ) ʠʣʠ ʥʝ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚʦʚʩʝ. ʄʝʥʶ ʪʨʘʩ-

ʩʳ ʧʘʤʷʪʠ ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 4.6-ʙ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʪʨʘʩʩʳ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘ-

ʙʦʪʢʫ ʜʘʥʥʳʭ, ʠʤʝʶʱʠʭʩʷ ʚ ʪʨʘʩʩʝ.  

ʌʫʥʢʮʠʠ ʪʨʘʩʩ ï ʩʨʝʜʩʪʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʠʟʤʝʨʝʥʠʡ. ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʬʫʥʢʮʠʡ ʪʨʘʩʩ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʧʘʥʝʣʷʭ 

ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʯʘʩʪʠʯʥʦ ʧʨʦʜʫʙʣʠʨʦʚʘʥʳ ʥʘ ʧʘʥʝʣʷʭ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʨʠ-

ʩʫʥʦʢ 4.20) ʠ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʪʨʘʩʩʳ ʜʣʷ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ.  

 

ʈʠʩʫʥʦʢ 4.20 ï ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ çʌʫʥʢʮʠʠ ʪʨʘʩʩè ʠ çɸʥʘʣʠʟ ʜʘʥʥʳʭè 

ʇʦʨʷʜʦʢ ʦʙʨʘʙʦʪʢʠ ʠ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʪʨʘʩʩʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠ-

ʩʫʥʢʝ 4.21. 
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ʈʠʩʫʥʦʢ 4.21 ï ɹʣʦʢ-ʩʭʝʤʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʪʨʘʩʩʝ  

4.7.1 ʉʦʟʜʘʥʠʝ, ʦʙʥʦʚʣʝʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʪʨʘʩʩ 

ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʪʨʘʩʩʫ, ʩʣʝʜʫʝʪ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʦʙ-

ʣʘʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʪʨʘʩʩ ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʫʥʢʪ (ʨʠʩʫʥʦʢ 4.4) ʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʙʠʥʘʮʠʠ ʢʣʘʚʠʰ çCtrl+N è. ɿʘʪʝʤ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʩʦ-

ʟʜʘʥʥʦʡ ʪʨʘʩʩʳ ʠʣʠ ʚ ʧʘʥʝʣʷʭ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʟʘʜʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 

ʧʘʨʘʤʝʪʨʳ. 

ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʪʨʘʩʩʫ ʧʘʤʷʪʠ, ʩʣʝʜʫʝʪ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʟʘʧʦʤʠʥʘʝ-

ʤʦʡ ʪʨʘʩʩʳ ʚʳʙʨʘʪʴ ʧʫʥʢʪ çɿʘʧʦʤʥʠʪʴè ʠʣʠ ʥʘʞʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʢʣʘʚʠʰ 

çCtrl+R è. ɺ ʩʪʦʣʙʮʝ çʌʫʥʢʮʠʠè ʩʧʠʩʢʘ ʪʨʘʩʩ ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʦ ʥʘʟʚʘʥʠʝ 

ʪʨʘʩʩʳ-ʠʩʪʦʯʥʠʢʘ.  

ʏʪʦʙʳ ʦʙʥʦʚʠʪʴ ʜʘʥʥʳʝ ʚ ʪʨʘʩʩʝ ʧʘʤʷʪʠ (ʝʩʣʠ ʪʨʘʩʩʘ-ʠʩʪʦʯʥʠʢ ʩʫʱʝ-

ʩʪʚʫʝʪ), ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʫʥʢʪ ʤʝʥʶ çʆʙʥʦʚʠʪʴè ʠʣʠ ʢʦʤʙʠʥʘʮʠʶ 

ʢʣʘʚʠʰ çCtrl+U è.  

ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʪʨʘʩʩʫ, ʩʣʝʜʫʝʪ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ 

ʜʠʘʛʨʘʤʤʳ ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʫʥʢʪ (ʨʠʩʫʥʦʢ 4.4) ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʦʤʙʠʥʘʮʠ ʁʢʣʘʚʠʰ çCtrl+M è. ɼʘʣʝʝ, ʠʩʧʦʣʴʟʫʷ ʧʫʥʢʪ ʤʝʥʶ çʅʘʩʪʨʦʡʢʘ ʚʳ-

ʨʘʞʝʥʠʷéè ʩʦʟʜʘʥʥʦʡ ʪʨʘʩʩʳ (ʨʠʩʫʥʦʢ 4.6-ʚ), ʦʪʢʨʳʪʴ ʦʢʥʦ ʥʘʩʪʨʦʡʢʠ ʦʧʝʨʘʥ-

ʜʦʚ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʥʘʜ ʥʠʤʠ (ʨʠʩʫʥʦʢ 4.22). 
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ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʪʨʘʩʩʘ ʠ ʝʸ ʦʧʝʨʘʥʜʳ (çʊʨʘʩʩʘ ɸè ʠ çʊʨʘʩʩʘ Bè) ʜʦʣʞʥʳ 

ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʠ ʧʨʠʥʘʜʣʝʞʘʪʴ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ çʠʟʤʝ-

ʨʝʥʠʶè. ɺ ʧʫʥʢʪʝ çʉʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʚʳʨʘʞʝʥʠʡè ʚʳʙʠʨʘʝʪʩʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ 

ʦʧʝʨʘʮʠʷ, ʚʳʧʦʣʥʷʝʤʘʷ ʥʘʜ ʪʨʘʩʩʘʤʠ ʧʦʪʦʯʝʯʥʦ. ʇʦʜ ʧʦʪʦʯʝʯʥʦʡ ʦʧʝʨʘʮʠʝʡ, 

ʥʘʧʨʠʤʝʨ ʨʘʟʥʦʩʪʴʶ, ʧʦʥʠʤʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: ʠʟ Y-ʟʥʘʯʝʥʠʷ (ʦʪʢʣʘʜʳʚʘʝʤʦʛʦ 

ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ) ʧʝʨʚʦʡ ʪʦʯʢʠ ʪʨʘʩʩʳ A ʚʳʯʠʪʘʝʪʩʷ Y-ʟʥʘʯʝʥʠʝ ʧʝʨʚʦʡ ʪʦʯʢʠ 

ʪʨʘʩʩʳ B. ʇʦʣʫʯʝʥʥʘʷ ʨʘʟʥʦʩʪʴ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʧʝʨʚʫʶ ʪʦʯʢʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʪʨʘʩʩʳ. ɺ ʢʘʯʝʩʪʚʝ X-ʟʥʘʯʝʥʠʷ (ʦʪʢʣʘʜʳʚʘʝʤʦʛʦ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ) ʚ ʧʝʨʚʫʶ ʪʦʯʢʫ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʨʘʩʩʳ ʟʘʧʠʩʳʚʘʝʪʩʷ X-ʟʥʘʯʝʥʠʝ ʧʝʨʚʦʡ ʪʦʯʢʠ ʪʨʘʩʩʳ A. ʀ ʪʘʢ 

ʜʘʣʝʝ ʜʣʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʪʦʯʝʢ.  

 

ʈʠʩʫʥʦʢ 4.22 ï ʆʢʥʦ çɺʳʙʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷè 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʘʥʘʣʠʟʘʪʦʨʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʪʨʘʩʩʳ ʦʧʝʨʠʨʫʶʪ ʩ ʦʪʦʙ-

ʨʘʞʘʝʤʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʪʨʘʩʩʳ ʚ ʇʆ Graphit ʤʦʛʫʪ ʦʧʝʨʠʨʦ-

ʚʘʪʴ ʢʘʢ ʦʪʦʙʨʘʞʘʝʤʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʪʘʢ ʠ ʢʦʤʧʣʝʢʩʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. ɺ ʨʘʩ-

ʢʨʳʚʘʶʱʝʤʩʷ ʧʦʣʝ çʉʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʚʳʨʘʞʝʥʠʡè ʤʦʞʥʦ ʚʠʜʝʪʴ ʩʧʠʩʦʢ ʦʧʝ-

ʨʘʮʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʨʘʩʩʳ, ʚ ʢʦʪʦʨʳʭ ʦʧʝʨʘʥʜʳ |!| ʠ |"| ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 
ʦʪʦʙʨʘʞʘʝʤʳʝ ʟʥʘʯʝʥʠʷ, ʘ ʦʧʝʨʘʥʜʳ ! ʠ " ʷʚʣʷʶʪʩʷ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʢʦʤʧʣʝʢʩ-

ʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʨʘʩʩ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʠʩ-

ʪʦʯʥʠʢ ʜʘʥʥʳʭ ʩʦʟʜʘʥʥʦʡ ʪʨʘʩʩʳ. ɼʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʨʘʩʩ ʩ ʠʩʪʦʯʥʠʢʘʤʠ 

ʜʘʥʥʳʭ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʪʠʧʘ (ʥʘʧʨʠʤʝʨ, ʪʨʘʩʩʘ ʧʘʨʘʤʝʪʨʘ ʰʫʤʘ ʠʣʠ ʩʦʭʨʘʥʸʥ-

ʥʳʡ ʚ ʪʨʘʩʩʫ ʧʘʤʷʪʠ S-ʧʘʨʘʤʝʪʨ ʩ ʚʢʣʶʯʸʥʥʳʤ ʥʘʢʦʧʣʝʥʠʝʤ) ʜʦʩʪʫʧʥʦ ʨʝʜʘʢ-

ʪʠʨʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ.  

ʂʥʦʧʢʠ ʥʘ ʧʘʥʝʣʠ ʩʧʨʘʚʘ ʧʦʟʚʦʣʷʶʪ ʩʦʭʨʘʥʠʪʴ ʥʘʙʨʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʚ 

ʩʧʠʩʢʝ, ʠʟʤʝʥʠʪʴ ʪʝʢʫʱʝʝ ʠʣʠ ʨʘʥʝʝ ʩʦʭʨʘʥʸʥʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʠʩʧʦʣʴʟʫʷ ʨʘʩ-

ʰʠʨʝʥʥʳʡ ʨʝʜʘʢʪʦʨ (ʨʠʩʫʥʦʢ 4.23), ʠʣʠ ʫʜʘʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʠʟ ʩʧʠʩʢʘ ʩʦʭʨʘ-

ʥʸʥʥʳʭ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʠʟʤʝʨʝʥʠʝ ʩ ʢʦʤʧʣʝʢʩ-

ʥʳʤ ʬʦʨʤʘʪʦʤ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, Ὓ ), ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʚʳʨʘʞʝʥʠʡ ʥʝʜʦʩʪʫʧ-
ʥʦ.  

ʋʜʘʣʝʥʠʝ ʪʨʘʩʩʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʳʙʦʨʘ ʧʫʥʢʪʘ çʋʜʘʣʠʪʴè 

ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʫʜʘʣʷʝʤʦʡ ʪʨʘʩʩʳ (ʨʠʩʫʥʢʠ 4.6), ʣʠʙʦ ʚʳʜʝʣʝʥʠʝʤ ʪʨʘʩʩʳ 
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ʠ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ çDelè.  

 ɼʣʷ ʙʳʩʪʨʦʛʦ ʫʜʘʣʝʥʠʷ ʚʩʝʭ ʪʨʘʩʩ ʜʠʘʛʨʘʤʤʳ ʜʦʩʪʘʪʦʯʥʦ ʚʳʜʝʣʠʪʴ ʦʜ-
ʥʫ ʠʟ ʝʸ ʪʨʘʩʩ, ʥʘʞʘʪʴ çCtrl+A è (ʚʳʜʝʣʠʪʴ ʚʩʝ ʪʨʘʩʩʳ) ʠ çDelè. 

 

ʈʠʩʫʥʦʢ 4.23 ï ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ 

 

4.7.2 ʉʦʭʨʘʥʝʥʠʝ ʠ ʟʘʛʨʫʟʢʘ ʪʨʘʩʩ 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʪʨʘʩʩʳ ʚ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʪʨʘʩʩʳ 

ʚʳʙʨʘʪʴ ʧʫʥʢʪ çʉʦʭʨʘʥʠʪʴéè ʠʣʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʯʝʪʘʥʠʝʤ ʢʣʘʚʠʰ 

çCtrl+F è.  

ɺ ʚʳʙʨʘʥʥʳʡ ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʷʤʠ tr ʠʣʠ csv ʩʦʭʨʘʥʷʶʪʩʷ 

ʬʦʨʤʘʪʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʘʨ ʯʠʩʝʣ. ʂʘʞʜʘʷ ʧʘʨʘ ï ʵʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʜʥʦʡ ʪʦʯʢʝ ʪʨʘʩʩʳ ʟʥʘʯʝʥʠʷ ʧʦ ʦʩʷʤ ʘʙʩʮʠʩʩ ʠ ʦʨʜʠʥʘʪ. ɼʣʷ 

ʪʨʘʩʩ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʜʠʘʛʨʘʤʤʝ ʉʤʠʪʘ ʠʣʠ ʧʦʣʷʨʥʦʡ ʜʠʘʛʨʘʤʤʝ, ʩʦʭʨʘʥʷ-

ʶʪʩʷ ʪʨʦʡʢʠ ʯʠʩʝʣ ï ʯʘʩʪʦʪʘ, ʨʝʘʣʴʥʘʷ ʠ ʤʥʠʤʘʷ ʯʘʩʪʠ. ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʵʢʩ-

ʧʦʨʪʘ ʜʘʥʥʳʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʤʧʦʨʪʠʨʦʚʘʪʴ 

ʟʥʘʯʝʥʠʷ ʚ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʪʘʙʣʠʮʘʤʠ ʠʣʠ ʚʳʯʠʩʣʝʥʠʷʤʠ.  

ɼʣʷ ʯʪʝʥʠʷ (ʟʘʛʨʫʟʢʠ) ʪʨʘʩʩʳ ʠʟ ʬʘʡʣʘ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʧʫʥʢʪ çʆʪʢʨʳʪʴ 

ʜʘʥʥʳʝéè ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʜʠʘʛʨʘʤʤʳ ʠ ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʬʘʡʣ; 

ʣʠʙʦ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʪʨʘʩʩʳ ʧʘʤʷʪʠ ʚʳʙʨʘʪʴ çɿʘʛʨʫʟʠʪʴ ʜʘʥʥʳʝè ʠ ʜʘʣʝʝ 

çʀʟ ʬʘʡʣʘéè.  

 ʉʯʠʪʘʥʥʳʝ ʠʟ ʬʘʡʣʘ ʚ ʪʨʘʩʩʫ ʧʘʤʷʪʠ ʟʥʘʯʝʥʠʷ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ 
ʥʝʚʝʨʥʦ, ʝʩʣʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʜʠʥ ʬʦʨʤʘʪ ʦʪʦʙʨʘʞʝʥʠʷ, 

ʘ ʧʨʠ ʯʪʝʥʠʠ ʪʨʘʩʩʘ ʧʘʤʷʪʠ ʦʪʦʙʨʘʞʘʣʘʩʴ ʚ ʜʨʫʛʦʤ ʬʦʨʤʘʪʝ. 

ʇʨʠ ʦʪʢʨʳʪʠʠ ʬʘʡʣʦʚ ʪʨʘʩʩ (ʨʘʩʰʠʨʝʥʠʷ tr, trc), ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʀʆʐʊ 
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(enr, ngd) ʠ ʜʨ. ʯʝʨʝʟ ʤʝʥʶ ʜʠʘʛʨʘʤʤʳ ʧʦʣʴʟʦʚʘʪʝʣʶ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥʦ 

ʚʳʙʨʘʪʴ ʠʟʤʝʨʝʥʠʝ ʜʣʷ ʧʨʠʚʷʟʢʠ ʩʦʟʜʘʚʘʝʤʦʡ ʪʨʘʩʩʳ ʧʘʤʷʪʠ (ʨʠʩʫʥʦʢ 4.24). 

ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʦʨʨʝʢʪʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʬʦʨʤʘʪ ʜʘʥʥʳʭ ʬʘʡʣʘ 

ʠ ʠʟʤʝʨʝʥʠʷ ʪʨʘʩʩʳ. ɽʩʣʠ ʥʝ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʈ42 ʠʣʠ ʵʤʫʣʷ-

ʪʦʨʫ, ʪʦ ʥʠʢʘʢʠʝ ʪʨʘʩʩʳ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʝ ʙʫʜʫʪ, ʪ.ʢ. ʥʝ ʦʧʨʝʜʝʣʝʥʘ ʦʩʴ ʘʙʩʮʠʩʩ.  

 

ʈʠʩʫʥʦʢ 4.24 ï ɺʳʙʦʨ ʠʟʤʝʨʝʥʠʷ ʧʨʠ ʟʘʛʨʫʟʢʝ ʜʘʥʥʳʭ ʠʟ ʬʘʡʣʘ 

4.7.3 ʌʦʨʤʘʪ ʦʪʦʙʨʘʞʝʥʠʷ 

ɺʳʙʦʨ ʬʦʨʤʘʪʘ ʦʪʦʙʨʘʞʘʝʤʳʭ ʚ ʪʨʘʩʩʝ ʟʥʘʯʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʢʣʶʯʝʥʠʝ ʘʣʴ-

ʪʝʨʥʘʪʠʚʥʳʭ ʨʝʞʠʤʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ï ʧʦʣʷʨʥʦʡ ʠʣʠ ʜʠʘʛʨʘʤʤʳ ʉʤʠ-

ʪʘ ï ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʧʦʜʤʝʥʶ çʌʦʨʤʘʪè ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʪʨʘʩʩʳ 

(ʨʠʩʫʥʦʢ 4.6), ʣʠʙʦ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ çʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭè (ʨʠʩʫʥʦʢ 4.19) 
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ʠʣʠ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ çʄʘʩʰʪʘʙè (ʨʠʩʫʥʦʢ 4.25). 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʦʩʪʫʧʥʳʭ ʬʦʨʤʘʪʘʭ ʧʨʠʚʝʜʝʥʘ ʚ ʧ. 5.1.2. 

4.7.4 ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʪʨʘʩʩ ʠ ʥʘʩʪʨʦʡʢʘ ʦʩʝʡ  

ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʨʘʩʩʳ ʚ ʧʣʦʩʢʦʩʪʠ ʜʠʘʛʨʘʤʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʨʝʤʷ ʧʘʨʘ-

ʤʝʪʨʘʤʠ ï ʟʥʘʯʝʥʠʝʤ ʦʧʦʨʥʦʛʦ ʫʨʦʚʥʷ, ʝʛʦ ʧʦʟʠʮʠʝʡ ʠ ʤʘʩʰʪʘʙʦʤ (ʝʜ./ʜʝʣ.). 

ʆʧʦʨʥʳʝ ʫʨʦʚʥʠ ʪʨʘʩʩ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʛʨʘʬʠʢʘʭ ʧʫʥʢʪʠʨʥʳʤʠ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʩ ʪʨʝʫʛʦʣʴʥʠʢʘʤʠ ʥʘ ʢʦʥʮʘʭ. ʎʚʝʪ ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʡ ʠ ʪʨʝ-

ʫʛʦʣʴʥʠʢʦʚ ʩʦʚʧʘʜʘʝʪ ʩ ʮʚʝʪʦʤ ʪʨʘʩʩʳ. ʄʦʞʥʦ ʧʝʨʝʤʝʩʪʠʪʴ ʤʳʰʴʶ ʪʨʝʫʛʦʣʴ-

ʥʠʢ ʠ, ʪʝʤ ʩʘʤʳʤ, ʠʟʤʝʥʠʪʴ ʧʦʟʠʮʠʶ ʦʧʦʨʥʦʛʦ ʫʨʦʚʥʷ (ʦʪ 0 ʜʦ 10, ʛʜʝ 0 ï ʥʠʞ-

ʥʝʝ ʧʦʣʦʞʝʥʠʝ). ʅʘ ʦʙʣʘʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʪʨʘʩʩ ʥʘʥʝʩʝʥʘ ʢʦʦʨʜʠʥʘʪʥʘʷ ʩʝʪʢʘ 

10³10 ʜʝʣʝʥʠʡ, ʰʘʛ ʩʝʪʢʠ ʧʦ ʚʝʨʪʠʢʘʣʠ ʟʘʜʘʸʪʩʷ ʧʘʨʘʤʝʪʨʦʤ çʄʘʩʰʪʘʙ, ʝʜ/ʜʝʣ 

(ʠʣʠ çʄʠʥʠʤʫʤè)è ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ çʄʘʩʰʪʘʙè (ʨʠʩʫʥʦʢ 4.25). 

ʇʝʨʝʢʣʶʯʘʪʝʣʴ çʈʝʞʠʤ ʤʘʩʰʪʘʙʘ ʤʘʢʩʠʤʫʤ/ʤʠʥʠʤʫʤè (ʨʠʩʫʥʦʢ 4.25) ʚʦ 

ʚʢʣʶʯʸʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʤʘʩʰʪʘʙ ʧʦ ʚʝʨʪʠʢʘʣʠ, ʠʩʧʦʣʴʟʫʷ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʦʪʦʙʨʘʞʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʚʤʝʩʪʦ ʟʥʘʯʝʥʠʡ ʦʧʦʨ-

ʥʦʛʦ ʫʨʦʚʥʷ ʠ ʤʘʩʰʪʘʙʘ (ʝʜ./ʜʝʣ.). ʇʘʨʘʤʝʪʨʳ çʆʧʦʨʥʳʡ ʫʨʦʚʝʥʴ (ʠʣʠ çʄʘʢ-

ʩʠʤʫʤè)è, çʄʘʩʰʪʘʙ, ʝʜ/ʜʝʣ (ʠʣʠ çʄʠʥʠʤʫʤè)è ʠ çʇʦʟʠʮʠʷ ʦʧʦʨʥʦʛʦ ʫʨʦʚʥʷè 

ʜʣʷ ʫʜʦʙʩʪʚʘ ʚʩʝʛʜʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʦʣʙʮʘʭ ʩʧʠʩʢʘ ʪʨʘʩʩ 

(ʧ. 4.1). 

 ʇʫʥʢʪ ʤʝʥʶ ʪʨʘʩʩʳ çɸʚʪʦʤʘʩʰʪʘʙè ʠʣʠ ʥʘʞʘʪʠʝ ʢʣʘʚʠʰʠ çAè (ʣʘʪʠ-

ʥʠʮʘ) ʧʦʟʚʦʣʷʪ ʧʦʜʦʙʨʘʪʴ ʤʘʩʰʪʘʙ ʠ ʦʧʦʨʥʳʡ ʫʨʦʚʝʥʴ ʚʳʜʝʣʝʥʥʦʡ 

ʪʨʘʩʩʳ ʪʘʢ, ʯʪʦʙʳ ʦʥʘ ʟʘʥʠʤʘʣʘ ʙ·ʣʴʰʫʶ ʯʘʩʪʴ ʦʙʣʘʩʪʠ ʧʦʩʪʨʦʝʥʠʷ 

ʪʨʘʩʩ. ɽʩʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʪʨʘʩʩ, ʪʦ ʜʣʷ ʥʠʭ ʙʫ-

ʜʝʪ ʚʳʙʨʘʥ ʦʜʠʥʘʢʦʚʳʡ ʤʘʩʰʪʘʙ. 

 çɸʚʪʦʤʘʩʰʪʘʙ ʜʠʘʛʨʘʤʤʳè ʚʳʧʦʣʥʷʝʪ ʘʥʘʣʦʛʠʯʥʦʝ ʜʝʡʩʪʚʠʝ ʜʣʷ ʚʩʝʭ 

ʦʪʦʙʨʘʞʘʝʤʳʭ ʪʨʘʩʩ ʥʘ ʜʠʘʛʨʘʤʤʝ (ʢʦʤʙʠʥʘʮʠʷ ʢʣʘʚʠʰ çCtrl+* è). 

ɼʘʥʥʳʝ ʬʫʥʢʮʠʠ ʪʘʢʞʝ ʜʦʩʪʫʧʥʳ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ çʆʪʦʙʨʘ-

ʞʝʥʠʝ ʪʨʘʩʩè (ʨʠʩʫʥʦʢ 4.26). 
 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʰʢʘʣʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʪʦʣʴʢʦ ʚʳʜʝʣʝʥʥʦʡ ʪʨʘʩʩʝ. ɽʩʣʠ ʥʠ ʦʜʥʘ ʠʟ ʪʨʘʩʩ ʥʝ ʚʳʜʝʣʝʥʘ, ʪ.ʝ. ʦʪʦʙʨʘʞʝʥʠʝ 

ʚʳʜʝʣʝʥʥʦʡ ʪʨʘʩʩʳ ʦʪʢʣʶʯʝʥʦ, ʣʠʙʦ ʚʳʜʝʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʪʨʘʩʩ ʩ ʨʘʟʣʠʯʘʶʱʠ-

ʤʠʩʷ ʟʥʘʯʝʥʠʷʤʠ ʰʢʘʣʳ, ʪʦ ʚʝʨʪʠʢʘʣʴʥʘʷ ʰʢʘʣʘ ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ. 

 ʏʪʦʙʳ ʟʘʢʨʝʧʠʪʴ ʣʝʚʫʶ ʠʣʠ ʧʨʘʚʫʶ ʚʝʨʪʠʢʘʣʴʥʫʶ ʦʩʴ ʟʘ ʦʜʥʦʡ ʠʟ 

ʪʨʘʩʩ, ʩʣʝʜʫʝʪ ʜʚʘʞʜʳ ʱʸʣʢʥʫʪʴ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʧʨʘʚʦʡ ʠʣʠ ʣʝʚʦʡ ʦʩʠ, ʠʣʠ ʚʳʙʨʘʪʴ ʚ ʤʝʥʶ ʜʠʘʛʨʘʤʤʳ çɺʠʜ > ʃʝʚʘʷ ʦʩʴ > 

[ʠʤʷ_ʪʨʘʩʩʳ]è. ʆʩʴ ʚʳʜʝʣʠʪʩʷ ʮʚʝʪʦʤ ʪʨʘʩʩʳ. ʇʨʘʚʘʷ ʦʩʴ ʚʳʢʣʶʯʝʥʘ 

ʧʦ ʫʤʦʣʯʘʥʠʶ; ʝʩʣʠ ʣʝʚʘʷ ʦʩʴ ʥʝ ʟʘʢʨʝʧʣʝʥʘ ʟʘ ʢʘʢʦʡ-ʣʠʙʦ ʪʨʘʩʩʦʡ, ʪʦ 

ʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʩʷʤ ʚʳʜʝʣʝʥʥʳʭ (-ʦʡ) ʪʨʘʩʩ(-ʳ). 
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ʈ42. ʆʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ 
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ʂʘʞʜʘʷ ʪʨʘʩʩʘ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʚʝʨʪʠʢʘʣʴʥʦʤ ʤʘʩʰʪʘ-

ʙʝ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ, ʢʦʛʜʘ ʪʨʘʩʩʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʧʦʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ ʠʣʠ ʥʘ 

ʜʠʘʛʨʘʤʤʝ ʉʤʠʪʘ), ʯʝʛʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦ ʤʘʩʰʪʘʙʝ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ. ʇʦ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʧʦ ʫʤʦʣʯʘʥʠʶ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʨʠ-

ʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ (ʥʘʧʨʠʤʝʨ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪ ʠʟ ʜʠʘʧʘʟʦʥʘ ʩʢʘʥʠʨʦʚʘʥʠʷ), ʢ ʢʦ-

ʪʦʨʦʤʫ ʦʪʥʦʩʠʪʩʷ çʠʟʤʝʨʝʥʠʝè ʚʳʜʝʣʝʥʥʦʡ ʪʨʘʩʩʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʜʧʠʩʠ 

ʥʠʞʥʝʡ ʦʩʠ ʚʢʣʶʯʘʶʪʩʷ (çɺʠʜ > ʇʦʜʧʠʩʴ ʥʠʞʥʝʡ ʦʩʠè ʚ ʤʝʥʶ ʜʠʘʛʨʘʤʤʳ, 

ʢʣʘʚʠʰʘçF9è) ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʪʦʙʨʘʞʝʥʠʷ ʧʝʨʝʩʯʠʪʘʥʥʳʭ ʘʙʩʮʠʩʩ 

ʪʨʘʩʩʳ. ɼʣʷ ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʝ ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʘʙʩʮʠʩʩʫ 0 ɻʮ, 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʦʛʘʨʠʬʤʠʯʝʩʢʫʶ ʰʢʘʣʫ ʥʠʞʥʝʡ ʦʩʠ (çɺʠʜ > ʃʦʛʘʨʠʬ-

ʤʠʯʝʩʢʘʷ ʰʢʘʣʘ Xè ʚ ʤʝʥʶ ʜʠʘʛʨʘʤʤʳ). çʃʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʰʢʘʣʘ Yè ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʛʨʘʬʠʢʦʚ ʚʝʣʠʯʠʥ ʚ 

ʣʠʥʝʡʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʤɺʪ, ʤɺ). 

 

ʈʠʩʫʥʦʢ 4.25 ï ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ çʄʘʩʰʪʘʙè 

 

 

ʈʠʩʫʥʦʢ 4.26 ï ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ çʆʪʦʙʨʘʞʝʥʠʝ ʪʨʘʩʩè 

ɸʙʩʮʠʩʩʳ ʥʝʢʦʪʦʨʳʭ ʪʦʯʝʢ ʪʨʘʩʩ ʧʘʤʷʪʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʨʘʩʩ ʤʦʛʫʪ 

ʚʳʭʦʜʠʪʴ ʟʘ ʧʨʝʜʝʣʳ, ʟʘʜʘʥʥʳʝ ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʤ ʢʘʥʘʣʝ. ʊʘʢʠʝ ʪʨʘʩʩʳ ʙʫʜʫʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʯʘʩʪʠʯʥʦ ʠʣʠ ʥʝ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚʦʚʩʝ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʬʠʢ-

ʩʠʨʦʚʘʪʴ ʦʩʴ ʪʨʘʩʩʳ ʧʘʤʷʪʠ ʥʘ ʵʢʨʘʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʷ çɿʘʢʨʝʧʠʪʴ ʦʩʴè 

ʚ ʤʝʥʶ ʪʨʘʩʩʳ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʦʡ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ, ʠʟʤʝʨʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʯʘʩʪʦʪ (ʤʦʱʥʦʩʪʠ). 

ɺ ʇʆ Graphit ʨʝʘʣʠʟʦʚʘʥ ʛʨʘʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʠʟʤʝʥʝʥʠʷ ʤʘʩʰʪʘʙʘ ʦʪʦʙ-

ʨʘʞʝʥʠʷ ʪʨʘʩʩ ʠ ʜʠʘʧʘʟʦʥʘ ʩʢʘʥʠʨʦʚʘʥʠʷ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʜʝʣʠʪʴ ʠʥʪʝ-

ʨʝʩʫʶʱʠʡ ʝʛʦ ʬʨʘʛʤʝʥʪ ʜʠʘʛʨʘʤʤʳ, ʥʘʞʘʚ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʚ ʫʛʣʫ ʚʳʜʝʣʷ-
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ʝʤʦʛʦ ʬʨʘʛʤʝʥʪʘ ʠ ʧʝʨʝʤʝʩʪʠʚ ʢʫʨʩʦʨ ʤʳʰʠ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʫʛʦʣ, ʢʘʢ ʧʦ-

ʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4.27. ʇʦʩʣʝ ʦʪʞʠʤʘʥʠʷ ʢʥʦʧʢʠ ʤʳʰʠ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʤʘʩ-

ʰʪʘʙʠʨʦʚʘʥʠʝ ʦʩʝʡ ʧʦ ʟʘʜʘʥʥʳʤ (ʦʯʝʨʯʝʥʥʳʤ) ʛʨʘʥʠʮʘʤ.  

 

ʈʠʩʫʥʦʢ 4.27 ï ɺʘʨʠʘʥʪʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʤʘʩʰʪʘʙʘ ʠ ʜʠʘʧʘʟʦʥʘ 

ʈʝʟʫʣʴʪʘʪ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʦʩʝʡ ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʤʳ-

ʰʠ ʧʨʠ ʚʳʜʝʣʝʥʠʠ: 

Å çʚʧʨʘʚʦ-ʚʥʠʟè ʥʘ ʜʠʘʛʨʘʤʤʝ ʨʠʩʫʝʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩʫʥʢʝ 4.27-ɸ. ʇʦʩʣʝ ʦʪʞʠʤʘʥʠʷ ʢʥʦʧʢʠ ʤʳʰʠ ʠʟʤʝʥʷʝʪʩʷ ʚʝʨ-

ʪʠʢʘʣʴʥʳʡ ʤʘʩʰʪʘʙ ʚʳʜʝʣʝʥʥʳʭ ʪʨʘʩʩ ʠ ʠʟʤʝʥʷʝʪʩʷ ʜʠʘʧʘʟʦʥ ʩʢʘ-

ʥʠʨʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʜʝʣʝʥʥʳʤ ʪʨʘʩʩʘʤ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʢʘʥʘʣʘʭ. 

Å çʚʣʝʚʦ-ʚʥʠʟè ʨʠʩʫʶʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʣʠʥʠʠ ʚʳʜʝʣʝʥʠʷ ʧʦ ʚʩʝʡ 

ʰʠʨʠʥʝ ʜʠʘʛʨʘʤʤʳ (ʨʠʩʫʥʦʢ 4.27-ɹ). ʇʦʩʣʝ ʦʪʞʠʤʘʥʠʷ ʢʥʦʧʢʠ 

ʤʳʰʠ ʠʟʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʚʝʨʪʠʢʘʣʴʥʳʡ ʤʘʩʰʪʘʙ ʚʳʜʝʣʝʥʥʳʭ ʪʨʘʩʩ. 

Å çʚʧʨʘʚʦ-ʚʚʝʨʭè ʨʠʩʫʶʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʝ ʣʠʥʠʠ ʚʳʜʝʣʝʥʠʷ ʧʦ ʚʩʝʡ 

ʚʳʩʦʪʝ ʜʠʘʛʨʘʤʤʳ (ʨʠʩʫʥʦʢ 4.27-ɺ). ʇʦʩʣʝ ʦʪʧʫʩʢʘʥʠʷ ʢʥʦʧʢʠ 

ʤʳʰʠ ʠʟʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʜʠʘʧʘʟʦʥ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʚʳʜʝʣʝʥʥʳʤ ʪʨʘʩʩʘʤ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʘʭ. 

Å çʚʣʝʚʦ-ʚʚʝʨʭè ʦʪʤʝʥʷʝʪʩʷ ʧʦʩʣʝʜʥʝʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ 

(ʨʠʩʫʥʦʢ 4.27-ɻ). ʄʦʞʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʪʤʝʥʠʪʴ ʥʝʩʢʦʣʴʢʦ ʦʧʝ-

ʨʘʮʠʡ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʝʩʣʠ ʤʝʞʜʫ ʥʠʤʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʬʫʥʢʮʠʠ çʘʚʪʦʤʘʩʰʪʘʙʘè. 

ʉʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʚʠʥʫʪʴ ʜʠʘʧʘʟʦʥ ʩʢʘʥʠʨʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ 

ʩʣʝʜʫʝʪ ʚʟʷʪʴ ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʤʳʰʴ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʰʢʘʣʫ ʠ ʧʝʨʝʤʝʩʪʠʪʴ ʚ 

ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4.28. 
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ʈʠʩʫʥʦʢ 4.28 ï ʉʤʝʱʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʩʢʘʥʠʨʦʚʘʥʠʷ 

ʇʦʩʣʝ ʦʪʞʠʤʘʥʠʷ ʢʥʦʧʢʠ ʤʳʰʠ ʠʟʤʝʥʠʪʩʷ ʜʠʘʧʘʟʦʥ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʜʝʣʝʥʥʳʤ ʪʨʘʩʩʘʤ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʘʭ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʦʧʝʨʘʮʠʷ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʱʝʥʠʶ ʦʧʦʨ-

ʥʦʛʦ ʫʨʦʚʥʷ ʚʳʜʝʣʝʥʥʳʭ ʪʨʘʩʩ. 

4.7.5 ʅʘʢʦʧʣʝʥʠʝ  

ʅʘʢʦʧʣʝʥʠʝ ʤʠʥʠʤʘʣʴʥʳʭ, ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠʣʠ ʦʪʦʙʨʘʞʝʥʠʝ 

ʤʝʞʢʘʜʨʦʚʦʡ ʩʪʘʪʠʩʪʠʢʠ ʪʨʘʩʩʳ ʚʢʣʶʯʘʝʪʩʷ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʩʦ ʩʧʠʩʢʦʤ 

ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ çʌʫʥʢʮʠʠ ʪʨʘʩʩè ʠ ʚʳʙʦʨʦʤ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʧʫʥʢʪʘ ʠʟ ʩʧʠʩʢʘ. ɺʤʝʩʪʦ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʪʨʘʩʩʳ ʙʫʜʫʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʤʘʢʩʠʤʫʤ, ʤʠʥʠʤʫʤ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, ʜʠʩʧʝʨʩʠʷ ʠʣʠ ʩʨʝʜʥʝ-

ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (ʉʂʆ) ʟʥʘʯʝʥʠʡ, ʥʘʢʦʧʣʝʥʥʳʭ ʟʘ ʠʩʪʝʢʰʠʝ ʢʘʜʨʳ 

(ʮʠʢʣʳ ʠʟʤʝʨʝʥʠʡ). ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʤʝʩʪʥʦ ʦʪʦʙʨʘʞʘʪʴ ʠʟʤʝʨʷʝʤʳʝ ʠ 

ʥʘʢʦʧʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʩʣʝʜʫʝʪ ʩʦʟʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʪʨʘʩ-

ʩʫ. ʂʨʘʡʥʷʷ ʧʨʘʚʘʷ ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ çʌʫʥʢʮʠʠ ʪʨʘʩʩè ʧʦʟʚʦ-

ʣʷʝʪ ʩʙʨʦʩʠʪʴ ʥʘʢʦʧʣʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʥʘʯʘʪʴ ʧʨʦʮʝʩʩ ʥʘʢʦʧʣʝʥʠʷ ʟʘʥʦʚʦ. ʉʫʱʝ-

ʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʬʫʥʢʮʠʝʡ ʥʘʢʦʧʣʝʥʠʷ ʩ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

çʌʫʥʢʮʠʠ ʪʨʘʩʩè (ʨʠʩʫʥʦʢ 4.29), ʣʠʙʦ ʠʟ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʪʨʘʩʩʳ. 

 

ʈʠʩʫʥʦʢ 4.29 ï ʋʧʨʘʚʣʝʥʠʝ ʥʘʢʦʧʣʝʥʠʝʤ ʩ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ çʌʫʥʢʮʠʠ ʪʨʘʩʩè 

 

 ʈʝʞʠʤʳ ʥʘʢʦʧʣʝʥʠʷ çɼʠʩʧʝʨʩʠʷè ʠ çʉʂʆè ʥʝʜʦʩʪʫʧʥʳ ʧʨʠ ʦʪʦʙʨʘ-
ʞʝʥʠʠ ʪʨʘʩʩʳ ʚ ʬʦʨʤʘʪʘʭ ʜʠʘʛʨʘʤʤʳ ʉʤʠʪʘ ʠ ʧʦʣʷʨʥʦʡ ʧʣʦʩʢʦʩʪʠ. 
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4.7.6 ʉʛʣʘʞʠʚʘʥʠʝ 

ʉʛʣʘʞʠʚʘʥʠʝ ʪʨʘʩʩʳ ʚʢʣʶʯʘʝʪʩʷ ʢʥʦʧʢʦʡ  ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

çʌʫʥʢʮʠʠ ʪʨʘʩʩè (ʨʠʩʫʥʦʢ 4.20), ʣʠʙʦ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ çʌʫʥʢʮʠʠ ʪʨʘʩʩè. 

ʇʦʣʝ ʚʚʦʜʘ ʩ ʨʝʛʫʣʠʨʦʚʢʦʡ ʟʥʘʯʝʥʠʷ  ʟʘʜʘʸʪ ʨʘʟʤʝʨ ʘʧʝʨʪʫʨʳ ʩʛʣʘʞʠʚʘʥʠʷ ʚ 

ʧʨʦʮʝʥʪʘʭ ʦʪ ʯʠʩʣʘ ʪʦʯʝʢ ʚ ʪʨʘʩʩʝ: 

ʉʛʣʘʞʠʚʘʥʠʝ[%] = (. + 1) / ʂʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ, (3) 

ʛʜʝ . + 1 ï ʨʘʟʤʝʨ ʘʧʝʨʪʫʨʳ; 

ʂʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʟʘʜʘʸʪʩʷ ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʤ ʢʘʥʘʣʝ. 

ʇʨʦʮʝʜʫʨʘ ʩʛʣʘʞʠʚʘʥʠʷ ʚʳʯʠʩʣʷʝʪ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ (ʚ ʝʜʠʥʠʮʘʭ 

ʦʪʦʙʨʘʞʘʝʤʳʭ ʟʥʘʯʝʥʠʡ) ʩʦʩʝʜʥʠʭ ʪʦʯʝʢ ʪʨʘʩʩʳ:  
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ʛʜʝ Ὓ ï ʠʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʪʨʘʩʩʝ; 

Ὓᴂ ï ʟʥʘʯʝʥʠʷ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ ʩʛʣʘʞʠʚʘʥʠʷ; 

. + 1 ï ʨʘʟʤʝʨ ʘʧʝʨʪʫʨʳ. 

ʌʫʥʢʮʠʷ ʩʛʣʘʞʠʚʘʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʩʣʫ-

ʯʘʡʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʪʨʘʩʩʝ. ɸʥʘʣʦʛʠʯʥʫʶ ʟʘʜʘʯʫ ʧʦʜʘʚʣʝʥʠʷ ʰʫʤʦʚ ʨʝʰʘʝʪ 

ʧʨʦʮʝʜʫʨʘ ʤʝʞʢʘʜʨʦʚʦʛʦ ʫʩʨʝʜʥʝʥʠʷ (ʨʠʩʫʥʦʢ 4.30). ʋʩʨʝʜʥʝʥʠʝ ʤʦʞʝʪ ʚʳʧʦʣ-

ʥʷʪʴʩʷ ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʤ ʢʘʥʘʣʝ (ʩʤ. ʧ. 5.1), ʣʠʙʦ ʚ ʪʨʘʩʩʝ (ʩʤ. ʧ. 4.7.7).  

ʋʩʨʝʜʥʝʥʠʝ ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʤ ʢʘʥʘʣʝ ʚʳʧʦʣʥʷʝʪʩʷ ʜʦ ʥʝʣʠʥʝʡʥʳʭ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʡ ʥʘʜ ʩʠʛʥʘʣʘʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ (ʚ ʪʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ 

ʯʠʩʣʘ ʠʟʤʝʨʝʥʠʡ) ʫʚʝʣʠʯʝʥʠʶ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ. ʋʩʨʝʜʥʝʥʠʝ ʚ ʪʨʘʩʩʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʣʠʥʝʡʥʦʤ ʬʦʨʤʘʪʝ ʦʪʦʙʨʘʞʘʝʤʦʡ ʚʝʣʠʯʠʥʳ (ʥʘʧʨʠʤʝʨ, ʘʤʧʣʠ-

ʪʫʜʦʡ ʧʨʠʸʤʥʠʢʘ) ʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʜʠʩʧʝʨʩʠʠ ʰʫʤʘ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʫʩʨʝʜʥʝʥʠʷ ʩʛʣʘʞʠʚʘʥʠʝ ʚʳʜʘʸʪ ʨʝʟʫʣʴʪʘʪ çʤʛʥʦʚʝʥʥʦè ï ʩʨʘʟʫ ʧʦ-

ʩʣʝ ʠʟʤʝʨʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 4.30 ï ʉʛʣʘʞʠʚʘʥʠʝ ʠ ʫʩʨʝʜʥʝʥʠʝ ʪʨʘʩʩ 
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 ʉʣʝʜʫʝʪ ʦʩʪʦʨʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʩʛʣʘʞʠʚʘʥʠʝ. ɺʤʝʩʪʝ ʩ ʧʦʜʘʚʣʝʥʠʝʤ 

ʰʫʤʦʚʳʭ ʚʳʙʨʦʩʦʚ ʩʛʣʘʞʠʚʘʥʠʝ ʠʩʢʘʞʘʝʪ ʬʦʨʤʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɺʩʧʣʝʩʢ ʩʠʛʥʘʣʘ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʪʴ ʘʤʧʣʠʪʫʜʫ ʠʣʠ ʠʩ-

ʯʝʟʥʫʪʴ ʩʦʚʩʝʤ. ʉʨʝʟ ʬʠʣʴʪʨʘ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʙʦʣʝʝ ʧʦʣʦʛʠʤ, ʘ ʟʥʘ-

ʯʠʪ, ʠʩʢʘʟʷʪʩʷ ʧʦʣʦʩʘ ʧʨʦʧʫʩʢʘʥʠʷ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʡ ʧʘʨʘʤʝʪʨʳ. 

4.7.7 ʋʩʨʝʜʥʝʥʠʝ 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʜʠʩʧʝʨʩʠʠ ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʰʫʤʘ (ʨʠʩʫʥʦʢ 4.30) ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʞʢʘʜʨʦʚʦʝ ʫʩʨʝʜʥʝʥʠʝ ʜʘʥʥʳʭ ʪʨʘʩʩʳ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʝʞʢʘʜʨʦ-

ʚʦʛʦ ʫʩʨʝʜʥʝʥʠʷ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ çʀʟʤʝʨʝʥʠʝè, ʩʤ. ʧ. 4.6.1, ʫʤʝʥʴʰʘʶʱʝʛʦ 

ʫʨʦʚʝʥʴ ʰʫʤʦʚ). ʄʝʞʢʘʜʨʦʚʦʝ ʫʩʨʝʜʥʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʟʥʘʯʝʥʠʷʭ ʣʠʥʝʡʥʦʡ 

ʤʦʱʥʦʩʪʠ (ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʤʫ ʫʩʨʝʜʥʝʥʠʶ ʥʘʧʨʷʞʝʥʠʷ ʩ 

ʜʝʪʝʢʪʦʨʘ ʦʛʠʙʘʶʱʝʡ) ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʚ ʢʘʢʦʤ ʬʦʨʤʘʪʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʜʘʥ-

ʥʳʝ. ʌʫʥʢʮʠʷ ʚʢʣʶʯʘʝʪʩʷ ʣʠʙʦ ʚ ʤʝʥʶ ʪʨʘʩʩʳ, ʣʠʙʦ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʧʨʠ ʧʦʤʦʱʠ ʢʥʦʧʢʠ , ʣʠʙʦ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ çʌʫʥʢʮʠʠ ʪʨʘʩʩè (ʨʠʩʫ-

ʥʦʢ 4.31). ʇʦʣʝ ʚʚʦʜʘ çʂʦʵʬʬʠʮʠʝʥʪ ʫʩʨʝʜʥʝʥʠʷè ʟʘʜʘʸʪ ʯʠʩʣʦ ʢʘʜʨʦʚ ʫʩʨʝʜ-

ʥʝʥʠʷ ὑ; ʧʨʠ ὑ > 1 ʚʤʝʩʪʦ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʦʪʦʙʨʘʞʘʶʪʩʷ ʩʨʝʜʥʠʝ ʟʥʘ-

ʯʝʥʠʷ ʚ ʢʘʞʜʦʡ ʯʘʩʪʦʪʥʦʡ ʪʦʯʢʝ, ʚʳʯʠʩʣʝʥʥʳʝ ʧʦ ʬʦʨʤʫʣʝ:  
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(5) 

ʛʜʝ Ὓ ï ʠʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʪʨʘʩʩʝ; 

Ὓᴂ ï ʟʥʘʯʝʥʠʷ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ ʫʩʨʝʜʥʝʥʠʷ; 

Ὧ ï ʢʦʣʠʯʝʩʪʚʦ ʥʘʢʦʧʣʝʥʥʳʭ ʢʘʜʨʦʚ; 

ὑ ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʨʝʜʥʝʥʠʷ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çʉʙʨʦʩ ʫʩʨʝʜʥʝʥʠʷè ʠʣʠ ʢʥʦʧʢʠ  ʥʘ ʧʘʥʝʣʠ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ ʥʘʢʦʧʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʦʙʥʫʣʷʶʪʩʷ, ʠ ʫʩʨʝʜʥʝʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʟʘʥʦ-

ʚʦ.  

 

ʈʠʩʫʥʦʢ 4.31  ï ʋʧʨʘʚʣʝʥʠʝ ʫʩʨʝʜʥʝʥʠʝʤ ʩ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ çʌʫʥʢʮʠʠ 

ʪʨʘʩʩè 
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4.7.8 ʆʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʣʠʥʠʠ 

ʆʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʣʠʥʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʠ ʦʪʙʨʘʢʦʚʢʝ ʠʟ-

ʛʦʪʦʚʣʷʝʤʳʭ ʩʝʨʠʡʥʦ ʠʟʜʝʣʠʡ. ʌʫʥʢʮʠʷ ʧʨʦʚʝʨʷʝʪ ʧʝʨʝʩʝʯʝʥʠʝ ʪʨʘʩʩʦʡ ʦʛʨʘ-

ʥʠʯʠʪʝʣʴʥʳʭ ʣʠʥʠʡ, ʦʟʥʘʯʘʶʱʠʝ ʧʨʝʜʝʣʳ ʜʦʧʫʩʢʘ ʠʟʤʝʨʷʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʠʟ-

ʜʝʣʠʷ. 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʣʠʥʠʡ ʚʳʟʳʚʘʝʪʩʷ ʢʥʦʧʢʘʤʠ çɺʝʨʭʥʷʷ ʦʛʨ.ʣʠʥʠʷéè ʠʣʠ 

çʅʠʞʥʷʷ ʦʛʨ.ʣʠʥʠʷéè ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ çʆʛʨʘʥʠʯʝʥʠʝè (ʨʠʩʫʥʦʢ 4.15-ʚ) 

ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʥʦʧʢʘʤʠ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ çɸʥʘʣʠʟ ʜʘʥʥʳʭè 

(ʨʠʩʫʥʦʢ 4.20). 

ʆʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʣʠʥʠʠ ʟʘʜʘʶʪʩʷ ʦʪʨʝʟʢʘʤʠ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ (ʨʠʩʫ-

ʥʦʢ 4.32).  

 

ʈʠʩʫʥʦʢ 4.32 ï ʆʢʥʦ ʪʘʙʣʠʯʥʦʛʦ ʟʘʜʘʥʠʷ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʡ ʣʠʥʠʠ 

ɺ ʩʪʦʣʙʮʘʭ çXè ʟʘʜʘʶʪʩʷ ʘʙʩʮʠʩʩʳ ʦʪʨʝʟʢʦʚ, ʚ ʩʪʦʣʙʮʘʭ çYè ï ʦʨʜʠʥʘʪʳ. 

ʂʥʦʧʢʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘʜ ʪʘʙʣʠʮʝʡ, ʧʦʟʚʦʣʷʶʪ ʤʘʥʠ-

ʧʫʣʠʨʦʚʘʪʴ ʩʪʨʦʢʘʤʠ ʪʘʙʣʠʮʳ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʷʪʴ ʠʣʠ ʟʘʛʨʫʞʘʪʴ ʠʟ ʬʘʡʣʘ ʨʘʥʝʝ 

ʩʦʭʨʘʥʸʥʥʳʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʣʠʥʠʠ. ʀʩʧʦʣʴʟʫʷ ʢʥʦʧʢʫ , ʤʦʞʥʦ ʩʬʦʨʤʠʨʦ-

ʚʘʪʴ ʦʛʨʘʥʠʯʠʪʝʣʴʥʫʶ ʣʠʥʠʶ ʠʟ ʜʘʥʥʳʭ ʢʘʢʦʡ-ʣʠʙʦ ʪʨʘʩʩʳ ʜʠʘʛʨʘʤʤʳ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫʫʧʨʘʚʣʝʥʠʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʧʝʨʝ-

ʭʦʜʠʪ ʚ ʨʝʞʠʤ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʪʦʯʢʠ ʣʠʥʠʡ ʟʘʜʘ-

ʶʪʩʷ ʥʘʞʘʪʠʝʤ ʤʳʰʠ ʥʘ ʜʠʘʛʨʘʤʤʝ, ʧʨʠ ʵʪʦʤ ʦʪʦʙʨʘʞʝʥʠʝ ʪʘʙʣʠʮʳ ʚʨʝʤʝʥʥʦ 

ʙʣʦʢʠʨʫʝʪʩʷ (ʨʠʩʫʥʦʢ 4.33). ɺ ʨʝʞʠʤʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʢʥʦʧʢʦʡ  

ʚʢʣʶʯʘʝʪʩʷ ʨʝʞʠʤ ʜʦʙʘʚʣʝʥʠʷ ʪʦʯʝʢ, ʢʥʦʧʢʦʡ  ï ʨʝʞʠʤ ʫʜʘʣʝʥʠʷ: ʧʨʠ ʥʘʞʘ-

ʪʠʠ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʫʜʘʣʝʥʠʝ ʪʦʯʝʢ (ʫʟʣʦʚ), ʘ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ï ʨʘʟ-

ʨʳʚ ʣʠʥʠʠ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʪʦʯʢʘʤʠ. ɿʥʘʯʦʢ ʧʝʨʝʢʨʝʩʪʠʷ  ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ 

ʧʝʨʝʤʝʱʝʥʠʷ ʪʦʯʝʢ, ʧʨʠ ʵʪʦʤ ʧʨʝʜʳʜʫʱʠʡ ʚʘʨʠʘʥʪ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʡ ʣʠʥʠʠ 

(ʪʘʙʣʠʯʥʳʡ) ʥʘ ʜʠʘʛʨʘʤʤʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʦʥʢʦʡ ʰʪʨʠʭʦʚʘʥʥʦʡ ʣʠʥʠʝʡ, ʘ ʬʘʢ-

ʪʠʯʝʩʢʘʷ ʣʠʥʠʷ ʢʨʫʧʥʳʤ ʧʫʥʢʪʠʨʦʤ. ʏʪʦʙʳ ʧʝʨʝʤʝʩʪʠʪʴ ʪʦʯʢʫ, ʥʫʞʥʦ ʥʘʞʘʪʴ 

ʥʘ ʥʝʸ (ʚʳʙʨʘʥʥʘʷ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʪʦʯʢʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʢʨʫʧʥʦʡ) ʠ, ʥʝ ʦʪ-

ʧʫʩʢʘʷ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ, ʧʝʨʝʤʝʩʪʠʪʴ ʚ ʞʝʣʘʝʤʫʶ ʦʙʣʘʩʪʴ ʜʠʘʛʨʘʤʤʳ. 

ʂʥʦʧʢʘ  ʦʯʠʱʘʝʪ ʥʘʨʠʩʦʚʘʥʥʳʝ ʦʪʨʝʟʢʠ. ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ  
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ʨʝʞʠʤ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʟʘʚʝʨʰʘʝʪʩʷ, ʘ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʟʘʥʦʩʷʪ-

ʩʷ ʚ ʪʘʙʣʠʮʫ. 

 ɽʩʣʠ ʦʛʨʘʥʠʯʠʪʝʣʴʥʘʷ ʣʠʥʠʷ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʦʪʨʝʟʢʘʤʠ, ʠʤʝʝʪ ʨʘʟʨʳʚʳ, 
ʪʦ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʚ ʪʦʯʢʘʭ ʨʘʟʨʳʚʘ ʥʝ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ. ʆʪʨʝʟ-

ʢʠ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʡ ʣʠʥʠʠ ʥʝ ʜʦʣʞʥʳ ʧʝʨʝʩʝʢʘʪʴʩʷ ʠʣʠ ʠʤʝʪʴ ʦʙʱʠʭ 

ʘʙʩʮʠʩʩ! 

 

 

ʈʠʩʫʥʦʢ 4.33 ï ʈʝʞʠʤ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʡ ʣʠʥʠʠ 

ʇʝʨʝʢʣʶʯʘʪʝʣʴ çʊʝʩʪʠʨʦʚʘʥʠʝè ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ çʆʛʨʘʥʠʯʝʥʠʝè 

(ʨʠʩʫʥʦʢ 4.15-ʚ) ʠʣʠ ʢʥʦʧʢʘ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʢʣʶʯʘʶʪ ʧʨʦʚʝʨʢʫ ʥʘ 

ʧʝʨʝʩʝʯʝʥʠʝ ʪʨʘʩʩʦʡ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʣʠʥʠʡ. ʈʝʟʫʣʴʪʘʪ ʧʨʦʚʝʨʢʠ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʥʘ ʜʠʘʛʨʘʤʤʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4.34. ʇʝʨʝʢʣʶʯʘʪʝʣʴ çʆʪʦʙʨʘʞʝʥʠʝ ʣʠ-

ʥʠʡè ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʠʪʴ, ʣʠʙʦ ʦʪʢʣʶʯʠʪʴ ʦʪʦʙʨʘʞʝʥʠʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʣʠ-

ʥʠʡ. 

ʇʦʣʷ çʉʤʝʱʝʥʠʝ ʚʝʨʭʥʝʡ ʣʠʥʠʠ (X/Y)è ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʙʳʩʪʨʦʛʦ 

ʩʤʝʱʝʥʠʷ ʚʩʝʭ ʦʪʨʝʟʢʦʚ ʚʝʨʭʥʝʡ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʡ ʣʠʥʠʠ ʥʘ ʧʦʩʪʦʷʥʥʫʶ ʚʝʣʠ-

ʯʠʥʫ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʠ/ʠʣʠ ʦʨʜʠʥʘʪ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʦʡ 

ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩʠʛʥʘʣʘ ʠʣʠ ʦʧʦʨʥʦʛʦ ʫʨʦʚʥʷ ʈ42, ʠʟʙʘʚ-

ʣʷʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚʩʝʡ ʪʘʙʣʠʮʳ ʦʛʨʘʥʠʯʠ-

ʪʝʣʴʥʦʡ ʣʠʥʠʠ. ɸʥʘʣʦʛʠʯʥʘʷ ʬʫʥʢʮʠʷ ʪʘʢʞʝ ʧʨʦʜʫʙʣʠʨʦʚʘʥʘ ʜʣʷ ʥʠʞʥʝʡ ʦʛʨʘ-

ʥʠʯʠʪʝʣʴʥʦʡ ʣʠʥʠʠ.  
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ʈʠʩʫʥʦʢ 4.34 ï ʇʨʦʚʝʨʢʘ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʤʠ ʣʠʥʠʷʤʠ  

4.7.9 ʉʪʘʪʠʩʪʠʢʘ 

ʌʫʥʢʮʠʷ çʉʪʘʪʠʩʪʠʢʘè ʚʳʯʠʩʣʷʝʪ ʠ ʦʪʦʙʨʘʞʘʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʯʠʩʣʦʚʦʡ ʚʳʙʦʨʢʠ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʠʟ ʦʪʦʙʨʘʞʘʝʤʳʭ ʪʦʯʝʢ ʪʨʘʩʩʳ. ʈʝ-

ʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʚʳʚʦʜʷʪʩʷ ʚ ʦʙʣʘʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʪʨʘʩʩ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠ-

ʩʫʥʢʝ 4.35.  

 

ʈʠʩʫʥʦʢ 4.35 ï ʆʪʦʙʨʘʞʝʥʠʝ ʩʪʘʪʠʩʪʠʢʠ ʪʨʘʩʩʳ 

 

 ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʦʧʠʩʘʥʥʘʷ ʬʫʥʢʮʠʷ ʜʘʝʪ ʦʮʝʥʢʫ ʩʪʘ-
ʪʠʩʪʠʯʝʩʢʠʭ ʤʦʤʝʥʪʦʚ ʦʙʱʫʶ ʜʣʷ ʚʩʝʭ ʪʦʯʝʢ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ; ʝʝ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʮʝʥʢʠ ʩʪʘʪʠʩʪʠʢ ʢʦʥʢʨʝʪʥʦʡ ʪʦʯʢʠ ʧʦ ʛʦʨʠ-

ʟʦʥʪʘʣʠ ʣʠʰʴ ʧʨʠ ʥʫʣʝʚʦʡ ʧʦʣʦʩʝ ʦʙʟʦʨʘ ʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʪʦʯʝʢ 

(ʧʨʠ ʵʪʦʤ ʠʟʤʝʨʝʥʠʝ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ, ʧʦ ʩʫʪʠ, ʠʟ-

ʤʝʨʝʥʠʝ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʪʦʯʢʝ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ, ʥʦ ʚ ʨʘʟʥʳʝ ʤʦʤʝʥʪʳ 

ʚʨʝʤʝʥʠ). ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʪʦʯʝʢ ʧʦ ʛʦʨʠ-

ʟʦʥʪʘʣʠ, ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ çʅʘʢʦʧʣʝʥʠʝè (ʩʤ. ʧ. 4.7.5), ʣʠʙʦ ʤʘʨʢʝʨʳ 

ʩ ʚʢʣʶʯʝʥʥʳʤ ʩʚʦʡʩʪʚʦʤ çʉʪʘʪʠʩʪʠʢʘè (ʩʤ. ʧ. 4.10.2).  

ʆʪʦʙʨʘʞʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚʢʣʶʯʘʝʪʩʷ ʠ ʚʳʢʣʶʯʘʝʪʩʷ ʢʥʦʧʢʦʡ 
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 ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ çɸʥʘʣʠʟ ʜʘʥʥʳʭè (ʨʠʩʫʥʦʢ 4.20). ʊʝʢʩʪ ʩʦ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʤʝʱʸʥ ʤʳʰʴʶ ʚ ʧʨʝʜʝʣʘʭ ʦʙʣʘʩʪʠ ʧʦ-

ʩʪʨʦʝʥʠʷ ʪʨʘʩʩ ʚ ʙʦʣʝʝ ʫʜʦʙʥʦʝ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʣʦʞʝʥʠʝ.  

4.8 ɿʘʧʫʩʢ ʠ ʦʩʪʘʥʦʚʢʘ ʠʟʤʝʨʝʥʠʡ 

ɿʘʧʫʩʢ ʠʣʠ ʦʩʪʘʥʦʚʢʫ ʠʟʤʝʨʝʥʠʡ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʣʶʙʳʤ ʠʟ ʩʧʦʩʦʙʦʚ, 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 4.3. 

ʊʘʙʣʠʮʘ4.3 ï ʉʧʦʩʦʙʳ ʟʘʧʫʩʢʘ ʠ ʦʩʪʘʥʦʚʢʠ ʠʟʤʝʨʝʥʠʡ 

ʕʣʝʤʝʥʪ ʫʧʨʘʚ-

ʣʝʥʠʷ 
ʅʝʧʨʝʨʳʚʥʳʝ ʠʟʤʝʨʝʥʠʷ ʆʜʠʥʦʯʥʦʝ ʠʟʤʝʨʝʥʠʝ 

ʂʥʦʧʢʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ 
 

ʧʦʜʤʝʥʶ çʥʝʧʨʝʨʳʚʥʳʡè 
 

ʧʦʜʤʝʥʶ çʦʜʠʥʦʯʥʳʡè 

ʇʫʥʢʪ ʤʝʥʶ 

çʋʧʨʘʚʣʝʥʠʝè 

(ʩʤ. ʨʠʩʫ-

ʥʦʢ 4.36) 

çʀʟʤʝʨʝʥʠʝè çʀʟʤʝʨʝʥʠʝ (x1)è 

çɻʦʨʷʯʘʷè ʢʣʘ-

ʚʠʰʘ 
F5 Alt+F5  

 

 

ʈʠʩʫʥʦʢ 4.36 ï ʄʝʥʶ çʋʧʨʘʚʣʝʥʠʝè 

4.9 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʬʠʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ  

ʇʨʦʮʝʩʩ ʠʟʤʝʨʝʥʠʡ ʦʙʳʯʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʘʜʘʥʠʝʤ ʤʥʦʞʝʩʪʚʘ ʧʘʨʘ-

ʤʝʪʨʦʚ. ʇʨʠ ʟʘʚʝʨʰʝʥʠʠ ʇʆ Graphit ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʜʠʘ-

ʛʨʘʤʤ, ʪʨʘʩʩ, ʤʘʨʢʝʨʦʚ, ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ, ʠʩʢʣʶʯʘʷ ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʜʘʥ-

ʥʳʝ, ʘ ʪʘʢʞʝ ʥʘʩʪʨʦʡʢʠ ʠʟʤʝʨʝʥʠʷ, ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ ʜʠʩʢ. ʇʨʠ ʩʪʘʨʪʝ ʇʆ 
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Graphit ʚʩʝ ʩʦʭʨʘʥʸʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ.  

ʉʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚ ʦʪʜʝʣʴʥʳʡ ʬʘʡʣ, 

ʥʘʟʳʚʘʝʤʳʡ ʧʨʦʬʠʣʝʤ. ʅʘ ʨʠʩʫʥʢʝ 4.37 ʠʟʦʙʨʘʞʝʥʳ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ 

çʇʨʦʬʠʣʠè, ʤʝʥʶ çʇʨʦʬʠʣʴè ʠ ʦʢʥʦ çʉʧʠʩʦʢ ʧʨʦʬʠʣʝʡè, ʧʦʟʚʦʣʷʶʱʠʝ ʟʘʛʨʫ-

ʟʠʪʴ ʧʘʨʘʤʝʪʨʳ ʠʟ ʧʨʦʬʠʣʷ, ʩʦʭʨʘʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʚ ʧʨʦʬʠʣʴ ʠʣʠ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʠʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʤʝʥʶ çʇʨʦʬʠʣʴè ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʪʦʙ-

ʨʘʞʘʶʪʩʷ ʩʩʳʣʢʠ ʥʘ ʥʝʜʘʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʨʦʬʠʣʠ. 

ɺ ʦʢʥʝ çʉʧʠʩʦʢ ʧʨʦʬʠʣʝʡè ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴ-

ʩʢʠʝ ʧʨʦʬʠʣʠ (ʰʨʠʬʪ ʥʝʩʦʚʤʝʩʪʠʤʳʭ ʩ ʪʝʢʫʱʠʤ ʨʝʞʠʤʦʤ ʠʟʤʝʨʝʥʠʷ ʧʨʦʬʠ-

ʣʝʡ ʦʢʨʘʰʝʥ ʚ ʩʚʝʪʣʦ-ʩʝʨʳʡ ʮʚʝʪ). ʇʨʠ ʚʳʙʦʨʝ ʧʨʦʬʠʣʷ ʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ  

çʆʪʢʨʳʪʴ ʧʨʦʬʠʣʴ (Enter)è ʟʘʛʨʫʞʘʝʪʩʷ ʚʳʙʨʘʥʥʳʡ ʧʨʦʬʠʣʴ, ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ 

ʢʥʦʧʢʫ  çʋʜʘʣʠʪʴ (Del)è ʧʨʦʠʩʭʦʜʠʪ ʫʜʘʣʝʥʠʝ ʚʳʜʝʣʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. ʅʘʞʘ-

ʪʠʝ ʢʥʦʧʢʠ çʀʤʧʦʨʪʠʨʦʚʘʪʴ ʧʨʦʬʠʣʴ ʠʟ ʬʘʡʣʘéè ʜʦʙʘʚʣʷʝʪ ʧʨʦʬʠʣʴ ʚ ʩʧʠ-

ʩʦʢ ʠ ʟʘʛʨʫʞʘʝʪ ʝʛʦ. ʂʥʦʧʢʘ  çʕʢʩʧʦʨʪʠʨʦʚʘʪʴ ʧʨʦʬʠʣʴ ʚ ʬʘʡʣé(F4)è ʧʦʟʚʦ-

ʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʬʘʡʣ ʚʳʙʨʘʥʥʦʛʦ ʧʨʦʬʠʣʷ ʚ ʧʨʦʠʟʚʦʣʴʥʫʶ ʜʠʨʝʢʪʦʨʠʶ. ʂʥʦʧʢʘ

 çɺʳʭʦʜ (Esc)è ʟʘʢʨʳʚʘʝʪ ʦʢʥʦ çʉʧʠʩʦʢ ʧʨʦʬʠʣʝʡè. 

 ʏʪʦʙʳ ʚʳʟʚʘʪʴ ʦʢʥʦ çʉʧʠʩʦʢ ʧʨʦʬʠʣʝʡè, ʩʣʝʜʫʝʪ ʚ ʤʝʥʶ çʇʨʦʬʠʣʴè 

ʚʳʙʨʘʪʴ ʧʫʥʢʪ çʆʪʢʨʳʪʴéè ʠʣʠ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ çF3è. ɺ ʵʪʦʤ ʦʢʥʝ 

ʤʦʞʥʦ ʠʤʧʦʨʪʠʨʦʚʘʪʴ, ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ, ʫʜʘʣʷʪʴ ʠ ʦʪʢʨʳʚʘʪʴ ʧʨʦʬʠ-

ʣʠ. 

 ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʧʨʦʬʠʣʴ ʚ ʩʧʠʩʦʢ ʠʣʠ ʬʘʡʣ, ʩʣʝʜʫʝʪ ʚ ʤʝʥʶ 

çʇʨʦʬʠʣʴè ʚʳʙʨʘʪʴ ʧʫʥʢʪ çʉʦʭʨʘʥʠʪʴéè ʠʣʠ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ çF4è. 

 ʏʪʦʙʳ ʚʦʩʩʪʘʥʦʚʠʪʴ ʥʘʩʪʨʦʡʢʠ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʤʝʥʶ 

çʇʨʦʬʠʣʴè ʚʳʙʨʘʪʴ ʧʫʥʢʪ çɺʦʩʩʪʘʥʦʚʠʪʴ ʥʘʯʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳè ʠʣʠ  

ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ çʇʨʦʬʠʣʠè. 

 

 

ʘ) 

 

ʚ) 

 

ʙ) 

ʈʠʩʫʥʦʢ 4.37 ï ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʬʠʣʷʤʠ: ʘ) ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ; ʙ) 

ʛʣʘʚʥʦʝ ʤʝʥʶ; ʚ) ʦʢʥʦ ʩʦ ʩʧʠʩʢʦʤ 
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 ʋʪʠʣʠʪʘ FlushGPR.exe, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʜʠʨʝʢʪʦʨʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʨʦ-
ʛʨʘʤʤʦʡ, ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʷʪʴ ʠʣʠ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʪʝʢʫʱʠʝ ʥʘʩʪʨʦʡʢʠ 

ʇʆ Graphit (ʨʠʩʫʥʦʢ 4.38, ʧʝʨʝʜ ʫʜʘʣʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʡ ʪʠʧ ʧʨʠʙʦʨʘ) ʚ ʩʣʫʯʘʝ ʩʙʦʷ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʟʘʛʨʫʟʢʠ. 

 

 

ʈʠʩʫʥʦʢ 4.38 ï ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ Flush GPR 

4.10 ʄʘʨʢʝʨʥʳʝ ʠʟʤʝʨʝʥʠʷ 

ʄʘʨʢʝʨʳ ï ʵʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʨʝʜʩʪʚʦ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ. 

ʄʘʨʢʝʨʳ ʦʪʦʙʨʘʞʘʶʪ ʚ ʯʠʩʣʝʥʥʦʤ ʚʠʜʝ ʟʥʘʯʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʪʦʯʝʢ ʪʨʘʩʩʳ. ʂʘ-

ʢʘʷ ʠʤʝʥʥʦ ʪʦʯʢʘ ʪʨʘʩʩʳ ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʘ ʤʘʨʢʝʨʦʤ, ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʠ ʧʘʨʘ-

ʤʝʪʨʦʚ ʤʘʨʢʝʨʘ. ɼʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʦʪʦʙʨʘʞʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʠ/ʠʣʠ ʧʦʠʩʢʘ ʧʦ ʟʘʜʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ ʪʦʯʝʢ ʥʘ ʪʨʘʩʩʝ ʚ ʤʘʨʢʝʨʘʭ ʟʘʜʘʸʪʩʷ ʧʨʠ-

ʚʷʟʢʘ (ʩʦʦʪʚʝʪʩʪʚʠʝ) ʢ ʦʜʥʦʡ ʪʨʘʩʩʝ (ʪʘʢʘʷ ʪʨʘʩʩʘ ʥʘʟʳʚʘʝʪʩʷ çʊʨʘʩʩʘ ʧʨʠʚʷʟ-

ʢʠè); ʪʝʤ ʥʝ ʤʝʥʝʝ, ʦʪʦʙʨʘʞʘʪʴ ʟʥʘʯʝʥʠʷ ʚ ʤʘʨʢʝʨʝ ʤʦʞʥʦ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʪʨʘʩʩ.  

ʄʘʨʢʝʨʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩ ʥʦʤʝʨʦʤ ʥʘ ʥʠʞʥʝʡ ʦʩʠ 

ʛʨʘʬʠʢʘ, ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ ʠ ʦʢʥʘ ʠʥʜʠʢʘʮʠʠ (ʨʠʩʫʥʦʢ 4.39). ɽʩʣʠ ʤʘʨʢʝʨ ʥʝ 

ʘʢʪʠʚʝʥ, ʪʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʪʨʝʫʛʦʣʴʥʠʢ ʩ ʥʦʤʝʨʦʤ. ʄʝʞʜʫ ʜʚʫʤʷ ʤʘʨʢʝ-

ʨʘʤʠ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʩʚʷʟʴ ï ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʯʝʨʪʘ ʩ ʪʝʢʩʪʦʤ ʥʘʜ ʥʝʡ, 

ʥʘʟʳʚʘʝʤʘʷ ʩʚʷʟʥʳʤ ʤʘʨʢʝʨʦʤ. ʉʚʷʟʥʳʝ ʤʘʨʢʝʨʳ ʩʣʫʞʘʪ ʜʣʷ ʨʘʩʯʸʪʘ ʠ ʦʪʦʙ-

ʨʘʞʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʅʘ ʨʠʩʫʥʢʝ 4.40 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʢʥʘ ʠʥʜʠʢʘʮʠʠ ʤʘʨʢʝʨʦʚ. ʏʸʨʥʳʤ ʰʨʠʬ-

ʪʦʤ (ʚ ʪʝʤʝ ʦʬʦʨʤʣʝʥʠʷ çɻʨʘʬʠʪè ï ʙʝʣʳʤ) ʦʪʦʙʨʘʞʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ 

ʤʘʨʢʝʨʘ (ʟʘʜʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ). ʎʚʝʪʥʳʤ ʰʨʠʬʪʦʤ ʦʪʦʙʨʘʞʘʶʪʩʷ ʟʥʘʯʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ (ʧʦ ʮʚʝʪʫ) ʪʨʘʩʩ ʥʘ ʯʘʩʪʦʪʝ ʤʘʨʢʝʨʘ. ʇʨʠ ʚʢʣʶʯʸʥʥʦʡ ʚ ʤʘʨ-

ʢʝʨʝ ʩʪʘʪʠʩʪʠʢʝ (ʨʠʩʫʥʦʢ 4.40-ʙ) ʚʤʝʩʪʦ ʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʪʢʣʠʢʘ ʪʨʘʩʩʳ ʦʪʦʙ-

ʨʘʞʘʶʪʩʷ ʯʝʪʳʨʝ ʚ ʚʠʜʝ çʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ/ʩʨʝʜʥʝʝ/ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝ-

ʥʠʝ/ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝè, ʯʪʦ ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʢ ʟʘʧʠʩʠ ʯʘ-

ʩʪʦʪʳ, ʝʩʣʠ ʤʘʨʢʝʨ ʥʘʭʦʜʠʪʩʷ ʥʝ ʚ ʨʝʞʠʤʝ çʉʚʦʙʦʜʥʳʡè (ʩʤ. ʧʦʜʨʦʙʥʝʝ ʚ 

ʧ. 4.10.2). ɺ ʯʘʩʪʥʦʩʪʠ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʯʠʪʳʚʘʝʪʩʷ ʠʟ ʚʪʦʨʦʡ ʧʦʟʠʮʠʠ. 
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ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ 4.39 ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʨʢʝʨʦʚ (ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʩʯʝʪʯʠʢʘ 

ʯʘʩʪʦʪʳ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ) 

 

  

˸͔͊ͪ͟  ͪ
͍ͫΎ͙͘

˨͊ͤͤ·͔
;͔ͫ ;͙ͭ͊͟ 
;͊ͫͭͦ ·ͭ

˾͊ͤͦͫ͘ Έͭ 
͍͔ͯͪͦͤ  ͚
ͭͪ͊ͫͫ

͔̂͊͊ͭ͘͟͡Έ 
ͦ͊͟͡ Έͤ͡·ͻ 
Ήͫͭͪ͟ ͔ͣ ͍ͯͣͦ

͙̅ ͙͍ͫͪͦ͊ͤ͟ ·͚ͤ 
͔ͣ͊ͪͪ͟

˹͔͙͔͊ͦͨͤ͟͡ 
ͫͭ͊ ͙͙ͭͫͭ ͙͟

˨͙ ͊ͨ͊ͦͤ͘ 
͙ͨͦͫ͊͟
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ʘ) ʙ) 

ʈʠʩʫʥʦʢ 4.40 ï ʆʢʥʘ ʠʥʜʠʢʘʮʠʠ ʤʘʨʢʝʨʦʚ: ʘ) ʩ ʚʳʢʣʶʯʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʦʡ; ʙ) ʩ 

ʚʢʣʶʯʸʥʥʦʡ ʩʪʘʪʠʩʪʠʢʦʡ 

4.10.1 ɼʦʙʘʚʣʝʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʤʘʨʢʝʨʦʚ  

ʂʘʞʜʘʷ ʜʠʘʛʨʘʤʤʘ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʜʦ 30 ʤʘʨʢʝʨʦʚ ʠ ʜʦ 10 ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʥʠʤʠ. 

 ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʤʘʨʢʝʨ, ʥʝʦʙʭʦʜʠʤʦ ʚʟʷʪʴ ʤʳʰʴʶ ʪʨʝʫʛʦʣʴʥʠʢ ʚ ʣʝʚʦʤ 

ʥʠʞʥʝʤ ʫʛʣʫ ʜʠʘʛʨʘʤʤʳ ʠ ʧʝʨʝʤʝʩʪʠʪʴ ʝʛʦ ʚ ʞʝʣʘʝʤʫʶ ʧʦʟʠʮʠʶ. 

 ʏʪʦʙʳ ʩʢʨʳʪʴ ʠʣʠ ʦʪʦʙʨʘʟʠʪʴ ʤʘʨʢʝʨ ʜʦʩʪʘʪʦʯʥʦ ʜʚʘʞʜʳ ʱʸʣʢʥʫʪʴ 

ʤʳʰʴʶ ʧʦ ʪʨʝʫʛʦʣʴʥʠʢʫ ʠʣʠ ʥʘʞʘʪʴ çVè. 

 ʏʪʦʙʳ ʫʜʘʣʠʪʴ ʤʘʨʢʝʨ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʟʚʘʪʴ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʤʘʨʢʝ-

ʨʘ ʠ ʚʳʙʨʘʪʴ ʧʫʥʢʪ çʋʜʘʣʠʪʴ ʤʘʨʢʝʨè. ʇʫʥʢʪ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʜʠʘ-

ʛʨʘʤʤʳ çʄʘʨʢʝʨʳ > ʉʙʨʦʩʠʪʴ ʚʩʝè ʠʣʠ ʢʦʤʙʠʥʘʮʠʷ ʢʣʘʚʠʰ çCtrl+E è 

ʫʜʘʣʷʶʪ ʚʩʝ ʤʘʨʢʝʨʳ ʥʘ ʜʠʘʛʨʘʤʤʝ. 

ʇʘʨʘʤʝʪʨʳ ʤʘʨʢʝʨʦʚ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʧʨʦʬʠʣʝ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʠ 

ʩʪʘʨʪʝ ʇʆ Graphit ʠʣʠ ʧʨʠ ʟʘʛʨʫʟʢʝ ʧʨʦʬʠʣʷ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʩʦʭʨʘʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʰʘʙʣʦʥ ʤʘʨʢʝʨʦʚ) ʚ ʦʪʜʝʣʴ-

ʥʳʡ ʬʘʡʣ, ʚʳʙʨʘʚ ʧʫʥʢʪ ʤʝʥʶ ʜʠʘʛʨʘʤʤʳ çʄʘʨʢʝʨʳ > ʉʦʭʨʘʥʠʪʴéè (ʨʠʩʫ-

ʥʦʢ 4.41), ʘ ʪʘʢʞʝ ʟʘʛʨʫʟʠʪʴ ʝ,y ʠʩʧʦʣʴʟʫʷ ʧʫʥʢʪ ʤʝʥʶ çʄʘʨʢʝ-

ʨ  r>ɿʘʛʨʫʟʠʪʴéè. 

ʇʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ ʤʝʥʶ ʜʠʘʛʨʘʤʤʳ çʄʘʨʢʝʨʳ > ʂʦʤʧʘʢʪʥʳʡ ʨʝʞʠʤ 

ʦʪʦʙʨʘʞʝʥʠʷè ʤʘʨʢʝʨʳ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4.41, ʙʝʟ 

ʦʢʥʘ ʠʥʜʠʢʘʮʠʠ. ɼʘʥʥʳʡ ʨʝʞʠʤ ʫʜʦʙʝʥ ʚ ʩʣʫʯʘʝ ʦʪʦʙʨʘʞʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠ-

ʯʝʩʪʚʘ ʪʨʘʩʩ ʥʘ ʜʠʘʛʨʘʤʤʝ (ʪʦʛʜʘ ʟʥʘʯʝʥʠʷ ʤʘʨʢʝʨʦʚ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ 

ʚʳʜʝʣʝʥʥʦʡ ʪʨʘʩʩʳ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʚ ʚʝʨʭʥʝʤ ʣʝʚʦʤ ʫʛʣʫ ʦʢʥʘ), ʣʠʙʦ ʧʨʠ ʥʝ-

ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʘʭ ʦʢʥʘ ʇʆ Graphit. ʉʚʦʡʩʪʚʦ çʂʨʫʧʥʳʡ ʰʨʠʬʪè ʫʚʝʣʠʯʠʚʘʝʪ 

ʨʘʟʤʝʨ ʰʨʠʬʪʘ ʦʪʦʙʨʘʞʘʝʤʳʭ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʚ ʤʘʨʢʝʨʘʭ.  

ʌʫʥʢʮʠʷ çʈʘʩʩʪʘʥʦʚʢʘ ʤʘʨʢʝʨʦʚ ʧʦ ʩʧʠʩʢʫéè (ʨʠʩʫʥʦʢ 4.41) ʧʦʟʚʦ-

ʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʨʘʩʧʦʣʦʞʠʪʴ ʤʘʨʢʝʨʳ ʥʘ ʜʠʘʛʨʘʤʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʨʘ-

ʥʝʝ ʩʦʟʜʘʥʥʳʤ ʩʧʠʩʢʦʤ ʯʘʩʪʦʪ (ʤʦʱʥʦʩʪʠ), ʟʘʛʨʫʟʠʚ ʝʛʦ ʠʟ ʬʘʡʣʘ ʠʣʠ ʩʦʟʜʘʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʪʘʙʣʠʮʝ (ʨʠʩʫʥʦʢ 4.42). ʅʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʥʘʩʪʨʦʡ-

ʢʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʜʠʘʛʨʘʤʤʝ ʤʘʨʢʝʨʦʚ ʙʫʜʝʪ ʫʪʝʨʷʥʘ.  

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çɼʘʣʝʝè ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʨʘʩʩʳ, ʟʥʘʯʝʥʠʷ ʢʦ-

ʪʦʨʳʭ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʤʘʨʢʝʨʘʭ (ʨʠʩʫʥʦʢ 4.44). 
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ʈʠʩʫʥʦʢ 4.41 ï ʂʦʤʧʘʢʪʥʳʡ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ʤʘʨʢʝʨʘ 

 

 

ʈʠʩʫʥʦʢ 4.42 ï ʈʘʩʩʪʘʥʦʚʢʘ ʤʘʨʢʝʨʦʚ ʧʦ ʩʧʠʩʢʫ ʯʘʩʪʦʪ 

4.10.2 ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʤʘʨʢʝʨʘ 

ʅʘ ʨʠʩʫʥʢʝ 4.43-ʘ ʧʦʢʘʟʘʥʦ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʤʘʨʢʝʨʘ, ʧʦʷʚʣʷʶʱʝʝʩʷ 

ʧʦʩʣʝ ʱʝʣʯʢʘ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʧʦ ʥʦʤʝʨʫ ʤʘʨʢʝʨʘ ʠʣʠ ʧʦ ʦʢʥʫ ʠʥʜʠʢʘʮʠʠ 

ʤʘʨʢʝʨʘ; ʥʘ ʨʠʩʫʥʢʝ 4.43-ʙ ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʜʝʨʞʘʱʘʷ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʬʫʥʢʮʠʠ ʠ ʥʘʩʪʨʦʡʢʠ ʤʘʨʢʝʨʦʚ. ʇʫʥʢʪ ʤʝʥʶ 
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çʉʚʦʡʩʪʚʘéè ʠ ʢʥʦʧʢʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ çɺʩʝ ʩʚʦʡʩʪʚʘéè ʚʳʟʳʚʘʶʪ ʦʢʥʦ, 

ʩʦʜʝʨʞʘʱʝʝ ʧʦʣʥʳʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʤʘʨʢʝʨʘ (ʨʠʩʫʥʦʢ 4.46).  

ʀʟ ʦʪʦʙʨʘʞʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʚ ʤʘʨʢʝʨʝ ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ (ʠʣʠ ʜʦʙʘʚʠʪʴ) 

ʜʘʥʥʳʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʪʨʘʩʩ. ɼʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʠʟʤʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʬʣʘʞʢʦʚ 

ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʦʢʥʝ (ʨʠʩʫʥʦʢ 4.44), ʠʩʧʦʣʴʟʫʷ ʧʫʥʢʪ ʤʝʥʶ çʆʪʦʙʨʘʞʘʝ-

ʤʳʝ ʪʨʘʩʩʳéè. ʆʪʦʙʨʘʟʠʪʴ ʠʣʠ ʩʢʨʳʪʴ ʚʩʝ ʪʨʘʩʩʳ ʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʧʝʨʝ-

ʢʣʶʯʘʪʝʣʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʦʜ ʩʧʠʩʢʦʤ. ɿʘʙʣʦʢʠʨʦʚʘʥʥʳʝ ʟʘʧʠʩʠ ʜʘʥʥʦʛʦ 

ʩʧʠʩʢʘ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʪʨʘʩʩʘ ʚʳʢʣʶʯʝʥʘ, ʣʠʙʦ ʠʤʝʝʪ ʦʪʣʠʯʥʳʡ ʦʪ ʪʨʘʩʩʳ ʧʨʠ-

ʚʷʟʢʠ ʜʠʘʧʘʟʦʥ ʥʠʞʥʝʡ ʦʩʠ. ʇʨʠ ʚʢʣʶʯʸʥʥʦʡ ʥʘʩʪʨʦʡʢʝ çʆʪʦʙʨʘʞʘʪʴ ʥʦʚʳʝ 

ʪʨʘʩʩʳè ʚʦ ʚʩʝʭ ʤʘʨʢʝʨʘʭ ʜʠʘʛʨʘʤʤʳ ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʦʙʘʚʣʷʪʴʩʷ ʟʥʘʯʝ-

ʥʠʷ ʩʦʟʜʘʚʘʝʤʳʭ ʪʨʘʩʩ. 

ʇʦʜʤʝʥʶ çʉʚʷʟʥʦʡ ʤʘʨʢʝʨè ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʙʳʩʪʨʦʛʦ ʩʦʟʜʘʥʠʷ 

ʩʚʷʟʥʦʛʦ ʤʘʨʢʝʨʘ ʤʝʞʜʫ ʪʝʢʫʱʠʤ ʠ ʤʘʨʢʝʨʦʤ ʠʟ ʩʧʠʩʢʘ. ʆʧʠʩʘʥʠʝ ʩʚʷʟʥʳʭ 

ʤʘʨʢʝʨʦʚ ʧʨʠʚʝʜʝʥʦ ʚ ʧ. 4.10.4. 

ɺʳʙʦʨ ʧʫʥʢʪʘ ʤʝʥʶ ʤʘʨʢʝʨʘ ç-> ʎʝʥʪʨ ʜʠʘʧʘʟʦʥʘè ʠʟʤʝʥʷʝʪ ʜʠʘʧʘʟʦʥ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ ʪʘʢ, ʯʪʦʙʳ ʤʘʨʢʝʨ ʦʢʘʟʘʣʩʷ ʚ ʩʝʨʝʜʠʥʝ 

ʜʠʘʧʘʟʦʥʘ. ɼʠʘʧʘʟʦʥ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠʟʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʤ ʢʘʥʘʣʝ, 

ʢʦʪʦʨʦʤʫ ʧʨʠʥʘʜʣʝʞʠʪ ʪʨʘʩʩʘ ʧʨʠʚʷʟʢʠ ʤʘʨʢʝʨʘ. ɺʳʙʦʨ ʧʫʥʢʪʘ ç-> ʆʧʦʨʥʳʡ 

ʫʨʦʚʝʥʴè ʠʟʤʝʥʷʝʪ ʦʧʦʨʥʳʡ ʫʨʦʚʝʥʴ ʪʨʘʩʩʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʟʥʘʯʝʥʠʝʤ ʤʘʨ-

ʢʝʨʘ. ʇʫʥʢʪ ʤʝʥʶ çʊʦʯʢʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠè ʘʢʪʠʚʠʨʫʝʪ ʩʣʫʞʝʙʥʫʶ ʬʫʥʢʮʠʶ, 

ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʤʧʫʣʴʩʘ ʥʘ ʚʳʭʦʜʝ 1 ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʠ ʩʦʚʧʘ-

ʜʝʥʠʠ ʪʦʯʢʠ ʩʢʘʥʠʨʦʚʘʥʠʷ ʩ ʧʦʣʦʞʝʥʠʝʤ ʤʘʨʢʝʨʘ. ʇʨʠ ʵʪʦʤ ʨʝʞʠʤ ʚʳʭʦʜʘ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʟʤʝʥʠʪʩʷ ʥʘ ʟʥʘʯʝʥʠʝ çʥʘ ʯʘʩʪʦʪʝ ʤʘʨʢʝʨʘè. ɺʳʰʝʫʢʘʟʘʥʥʳʝ 

ʢʦʤʘʥʜʳ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʜʣʷ ʤʘʨʢʝʨʘ, ʧʨʠʚʷʟʘʥʥʦʛʦ ʢ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʨʘʩʩʝ. 

 

 
ʘ) ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʙ) ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ 

ʈʠʩʫʥʦʢ 4.43 ï ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʠ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʤʘʨʢʝʨʘ 
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ʈʠʩʫʥʦʢ 4.44ï ɺʳʙʦʨ ʦʪʦʙʨʘʞʘʝʤʳʭ ʚ ʤʘʨʢʝʨʝ ʪʨʘʩʩ 

ʅʘ ʨʠʩʫʥʢʝ 4.45 ʧʦʢʘʟʘʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʫʥʢʪ ʤʝʥʶ ʤʘʨʢʝʨʘ, ʘʢʪʠʚʠ-

ʨʫʶʱʠʡʩʷ ʪʦʣʴʢʦ ʜʣʷ ʜʠʘʛʨʘʤʤʳ ʉʤʠʪʘ ʠ ʧʦʟʚʦʣʷʶʱʠʡ ʠʟʤʝʥʠʪʴ ʬʦʨʤʘʪ ʟʥʘ-

ʯʝʥʠʡ ʪʨʘʩʩʳ ʧʨʠʚʷʟʢʠ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʤʘʨʢʝʨʦʤ: 

Å çɸʤʧʣ ʣʠʥ [ʨʘʟ]/ʌʘʟʘ[Á]è; 

Å çɸʤʧʣ ʣʦʛ[ʜɹ]/ʌʘʟʘ[Á]è; 

Å çɼʝʡʩʪʚ/ʄʥʠʤè; 

Å çʀʤʧʝʜʘʥʩ [ʆʤ] (ɼʝʡʩʪʚ/ʄʥʠʤ)è; 

Å çʇʨʦʚʦʜʠʤʦʩʪʴ [ʉʤ] (ɼʝʡʩʪʚ/ʄʥʠʤ)è. 

ɼʣʷ ʚʳʜʝʣʝʥʥʦʛʦ ʤʘʨʢʝʨʘ, ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʙʦʣʝʝ ʪʸʤʥʳʤ ʬʦʥʦʤ ʪʨʝ-

ʫʛʦʣʴʥʠʢʘ (ʠʣʠ ʧʦʣʫʞʠʨʥʳʤ ʰʨʠʬʪʦʤ ʜʣʷ ʢʦʤʧʘʢʪʥʦʛʦ ʨʝʞʠʤʘ ʦʪʦʙʨʘʞʝʥʠʷ), 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ çʛʦʨʷʯʠʝè ʢʣʘʚʠʰʠ (ʩʤ. ʧ. 4.12).  

ʇʝʨʝʢʣʶʯʘʪʝʣʝʤ çʉʦʩʪʦʷʥʠʝè (ʨʠʩʫʥʦʢ 4.46) ʤʦʞʥʦ ʘʢʪʠʚʠʨʦʚʘʪʴ ʠʣʠ 

ʜʝʘʢʪʠʚʠʨʦʚʘʪʴ ʚʳʙʨʘʥʥʳʡ ʤʘʨʢʝʨ.  

çɿʘʜʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝè ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʤʘʨʢʝʨ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ (ʪ. ʝ. ʟʘʜʘʪʴ ʥʘʧʨʠʤʝʨ, ʯʘʩʪʦʪʫ, ʤʦʱʥʦʩʪʴ 

ʠʣʠ ʚʨʝʤʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʠʟʤʝʨʝʥʠʡ); ʜʘʥʥʦʝ ʧʦʣʝ ʚʚʦʜʘ ʜʫʙʣʠʨʫʝʪ 

ʘʥʘʣʦʛʠʯʥʳʡ ʧʘʨʘʤʝʪʨ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ çʄʘʨʢʝʨʳè ʠ ʜʦʩʪʫʧʥʦ ʜʣʷ ʨʝʜʘʢ-

ʪʠʨʦʚʘʥʠʷ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʩʣʝʞʝʥʠʷ çʉʚʦʙʦʜʥʳʡè (ʩʤ. ʧ. 4.10.3).  

ʇʘʨʘʤʝʪʨʳ çʊʦʯʥʦʩʪʴ (ʘʙʩʮʠʩʩ/ʦʨʜʠʥʘʪ)è ʦʧʨʝʜʝʣʷʶʪ ʢʦʣʠʯʝʩʪʚʦ ʦʪʦʙ-

ʨʘʞʘʝʤʳʭ ʟʥʘʢʦʚ ʜʨʦʙʥʦʡ ʯʘʩʪʠ ʟʥʘʯʝʥʠʡ ʟʘʜʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʦʪʢʣʠʢʘ 

ʪʨʘʩʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

çɼʠʩʢʨʝʪʥʳʡè ʤʘʨʢʝʨ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʪʦʣʴʢʦ ʚ ʧʦʟʠʮʠʠ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʝ ʪʦʯʢʘʤ ʠʟʤʝʨʝʥʠʷ ʚ ʪʨʘʩʩʝ ʧʨʠʚʷʟʢʠ. ʇʨʠ ʦʪʢʣʶʯʸʥʥʦʤ ʩʚʦʡʩʪʚʝ 

çɼʠʩʢʨʝʪʥʳʡè (ʧʦ ʫʤʦʣʯʘʥʠʶ) ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʪʨʘʩʩ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ 

ʤʝʪʦʜʦʤ ʣʠʥʝʡʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ ʠ ʧʦʤʝʯʘʶʪʩʷ ʩʠʤʚʦʣʦʤ ʚʦʩʢʣʠʮʘʪʝʣʴʥʦʛʦ 
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ʟʥʘʢʘ (!) (ʨʠʩ. 4.47). 

 

ʈʠʩʫʥʦʢ 4.45 ï ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʤʘʨʢʝʨʘ çʌʦʨʤʘʪ ʟʥʘʯʝʥʠʡè ʜʠʘʛʨʘʤʤʳ 

ʉʤʠʪʘ 

 

 

ʈʠʩʫʥʦʢ 4.46 ï ʆʢʥʦ ʩʚʦʡʩʪʚ ʤʘʨʢʝʨʘ 

ʇʨʠ ʚʢʣʶʯʸʥʥʦʤ ʩʚʦʡʩʪʚʝ çʉʪʘʪʠʩʪʠʢʘè ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʜʘʥ-

ʥʳʭ ʚ ʤʘʨʢʝʨʝ ʦʪ ʢʘʜʨʘ ʢ ʢʘʜʨʫ, ʘ ʚʤʝʩʪʦ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʟʘʜʘʶʱʝʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʠ ʦʪʢʣʠʢʘ ʪʨʘʩʩ ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʬʦʨʤʘʪʝ 

çʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ/ʩʨʝʜʥʝʝ/ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ/ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ 

ʦʪʢʣʦʥʝʥʠʝè. ʉʙʨʦʩʠʪʴ ʠ ʥʘʯʘʪʴ ʧʦʚʪʦʨʥʳʡ ʥʘʙʦʨ ʩʪʘʪʠʩʪʠʢʠ ʤʦʞʥʦ ʢʣʠʢʦʤ  

ʧʦ ʦʢʥʫ ʠʥʜʠʢʘʮʠʠ ʠʣʠ ʧʝʨʝʤʝʱʝʥʠʝʤ ʤʘʨʢʝʨʘ (ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʵʪʦ ʜʝʣʘʪʴ ʧʨʠ 
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ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʝ çShift è, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʩʤʝʱʝʥʠʷ ʤʘʨʢʝʨʘ ʧʦ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʡ ʦʩʠ).  

 

ʈʠʩʫʥʦʢ 4.47 ï ʀʥʪʝʨʧʦʣʷʮʠʷ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʟʥʘʯʝʥʠʡ ʚ ʤʘʨʢʝʨʘʭ (ʢʨʘʩʥʳʤʠ 

ʪʦʯʢʘʤʠ ʥʘ ʪʨʘʩʩʝ ʧʦʢʘʟʘʥʳ ʪʦʯʢʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʠʟʤʝʨʝʥʠʝ) 

 ʇʨʠ ʚʢʣʯʁʝʥʥʦʤ ʩʚʦʡʩʪʚʝ çʉʪʘʪʠʩʪʠʢʘè ʚʳʯʠʩʣʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʤʦʤʝʥʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʪʦʙʨʘʞʘʝʤʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ. ʊ.ʝ., 

ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʜʘʥʥʳʝ ʚ ʪʨʘʩʩʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ çʜɹè, ʪʦ ʨʘʩʯʝʪ ʩʨʝʜ-

ʥʝʛʦ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ.  

ʉʚʦʡʩʪʚʦ çʌʠʢʩʠʨʦʚʘʥʥʳʡ ʤʘʨʢʝʨè (ʜʦʩʪʫʧʥʦ ʪʘʢʞʝ ʠʟ ʤʝʥʶ ʤʘʨʢʝʨʘ) 

ʧʝʨʝʚʦʜʠʪ ʤʘʨʢʝʨ ʚ ʨʝʞʠʤ çʧʘʤʷʪʠè: 

Å ʬʠʢʩʠʨʫʶʪʩʷ ʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʧʦʩʣʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʦʪʢʣʠʢʦʚ ʪʨʘʩʩ; 

Å ʦʪʢʣʶʯʘʝʪʩʷ ʩʣʝʞʝʥʠʝ ʤʘʨʢʝʨʘ (ʩʤ. ʧ. 4.10.3) ʠ ʙʣʦʢʠʨʫʝʪʩʷ ʝʛʦ ʧʝ-

ʨʝʤʝʱʝʥʠʝ, ʚ ʫʛʣʫ ʦʢʥʘ ʠʥʜʠʢʘʮʠʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʟʥʘʯʦʢ ; 

Å ʙʣʦʢʠʨʫʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʩʧʠʩʢʘ ʦʪʦʙʨʘʞʘʝʤʳʭ ʪʨʘʩʩ; 

Å ʚ ʤʝʥʶ ʤʘʨʢʝʨʘ ʧʦʷʚʣʷʝʪʩʷ ʢʦʤʘʥʜʘ çʆʙʥʦʚʠʪʴ ʟʥʘʯʝʥʠʷè, ʧʦʟʚʦ-
ʣʷʶʱʘʷ ʦʙʥʦʚʠʪʴ ʟʥʘʯʝʥʠʷ ʪʨʘʩʩ ʠʟ ʪʝʢʫʱʝʛʦ ʢʘʜʨʘ. 

4.10.3 ʈʝʞʠʤʳ ʩʣʝʞʝʥʠʷ ʤʘʨʢʝʨʘ 

ɺ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʦʢʥʘ ʠʥʜʠʢʘʮʠʠ ʤʘʨʢʝʨʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʟʥʘʯʦʢ, 

ʦʙʦʟʥʘʯʘʶʱʠʡ çʈʝʞʠʤ ʤʘʨʢʝʨʘè: 

Å  ï ʩʚʦʙʦʜʥʳʡ (ʩʚʦʙʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʘʨʢʝʨʘ); 

Å  ï ʤʠʥʠʤʫʤ (ʩʣʝʞʝʥʠʝ ʟʘ ʤʠʥʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ); 

Å  ï ʤʘʢʩʠʤʫʤ (ʩʣʝʞʝʥʠʝ ʟʘ ʤʘʢʩʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ); 

Å  ï ʫʨʦʚʝʥʴ (ʩʣʝʞʝʥʠʝ ʟʘ ʟʘʜʘʥʥʳʤ ʫʨʦʚʥʝʤ); 

Å  ï ʜʝʣʴʪʘ-ʤʠʥʠʤʫʤ (ʩʣʝʞʝʥʠʝ ʟʘ ʤʠʥʠʤʘʣʴʥʦʡ ʨʘʟʥʦʩʪʴʶ 

ʫʨʦʚʥʝʡ); 

Å  ï ʜʝʣʴʪʘ-ʤʘʢʩʠʤʫʤ (ʩʣʝʞʝʥʠʝ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʨʘʟʥʦʩʪʴʶ 

ʫʨʦʚʥʝʡ); 
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Å  ï ʜʝʣʴʪʘ-ʫʨʦʚʝʥʴ (ʩʣʝʞʝʥʠʝ ʟʘ ʟʘʜʘʥʥʦʡ ʨʘʟʥʦʩʪʴʶ ʫʨʦʚʥʝʡ); 

Å  ï ʜʝʣʴʪʘ-ʤʘʨʢʝʨ (ʩʣʝʞʝʥʠʝ ʟʘ ʦʧʦʨʥʳʤ ʤʘʨʢʝʨʦʤ). 

ʎʚʝʪ ʟʥʘʯʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʚʝʪʫ ʪʨʘʩʩʳ ʧʨʠʚʷʟʢʠ. 

ʉʚʦʙʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʘʨʢʝʨʘ (ʨʝʞʠʤ ʤʘʨʢʝʨʘ çʩʚʦʙʦʜʥʳʡè). ʇʨʠ 

ʫʩʪʘʥʦʚʢʝ ʥʦʚʦʛʦ ʤʘʨʢʝʨʘ ʩʦʟʜʘʸʪʩʷ ʤʘʨʢʝʨ ʩʦ ʩʚʦʙʦʜʥʳʤ (ʧʨʦʠʟʚʦʣʴʥʳʤ) ʧʦ-

ʣʦʞʝʥʠʝʤ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ. ʏʘʩʪʦʪʘ ʤʦʞʝʪ ʟʘʜʘʚʘʪʴʩʷ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ: 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʤʘʨʢʝʨʘ ʤʳʰʴʶ; ʜʚʦʡʥʳʤ ʱʝʣʯʢʦʤ ʧʦ ʦʪʦʙʨʘʞʘʝʤʦʤʫ ʟʥʘʯʝ-

ʥʠʶ ʯʘʩʪʦʪʳ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝʤ, ʠʣʠ ʚ ʦʢʥʝ çʉʚʦʡʩʪʚʘ ʤʘʨʢʝʨʘè. ɽʩʣʠ ʪʨʝʙʫ-

ʝʪʩʷ ʧʝʨʝʤʝʩʪʠʪʴ ʦʢʥʦ ʠʥʜʠʢʘʮʠʠ ʤʘʨʢʝʨʘ ʪʦʣʴʢʦ ʧʦ ʚʝʨʪʠʢʘʣʠ ʠʣʠ ʨʘʩʧʦʣʦ-

ʞʠʪʴ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ, ʪʦ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ 

çShift è ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʠ ʧʝʨʝʤʝʩʪʠʪʴ ʦʢʥʦ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ. 

ʉʣʝʜʷʱʠʝ ʤʘʨʢʝʨʳ (ʨʝʞʠʤʳ çʤʠʥʠʤʫʤè, çʤʘʢʩʠʤʫʤè, çʫʨʦʚʝʥʴè ʠ 

ʜ. ʨ.) ʦʪ ʢʘʜʨʘ ʢ ʢʘʜʨʫ ʤʝʥʷʶʪ ʩʚʦʸ ʧʦʣʦʞʝʥʠʝ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ï ʩʣʝʜʷʪ 

ʧʦ ʟʘʜʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ. ɼʣʷ ʩʣʝʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʥʘʯʝʥʠʷ ʦʜʥʦʡ ʠʣʠ ʜʚʫʭ 

ʪʨʘʩʩ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʚʷʟʘʥ ʤʘʨʢʝʨ. ɺ ʦʢʥʝ çʉʚʦʡʩʪʚʘ ʤʘʨʢʝʨʘè (ʩʤ. ʨʠʩʫ-

ʥʦʢ 4.46) ʟʘʜʘʸʪʩʷ ʧʨʠʚʷʟʢʘ ʢ ʦʩʥʦʚʥʦʡ ʪʨʘʩʩʝ (çʊʨʘʩʩʘ ʧʨʠʚʷʟʢʠè) ʠ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦʡ (ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʊʨʘʩʩʝ ʜʝʣʴʪʘè), ʘ ʪʘʢʞʝ ʚʳʙʠʨʘʝʪʩʷ ʨʝʞʠʤ ʩʣʝ-

ʞʝʥʠʷ: ʧʦʠʩʢ ʤʠʥʠʤʫʤʘ, ʤʘʢʩʠʤʫʤʘ, ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʫʢʘʟʘʥʥʦʡ ʪʨʘʩʩʝ 

ʠʣʠ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʪʨʘʩʩʘʤʠ (ʜʝʣʴʪʘ-ʠʟʤʝʨʝʥʠʷ). ʇʨʠʚʷʟʢʘ ʤʘʨʢʝʨʘ ʦʪʦʙʨʘʞʘ-

ʝʪʩʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʘ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʤʘʨʢʝʨʘ. ʇʦʠʩʢ ʪʦʯʢʠ, ʫʜʦ-

ʚʣʝʪʚʦʨʷʶʱʝʡ ʢʨʠʪʝʨʠʶ, ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʚʩʝʡ ʪʨʘʩʩʝ ʠʣʠ ʚ ʟʘʜʘʥʥʦʤ ʜʠʘʧʘ-

ʟʦʥʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʧʝʨʝʢʣʶʯʘʪʝʣʷ çʇʦʣʥʳʡ ʜʠʘʧʘʟʦʥè. ɼʠʘʧʘ-

ʟʦʥ ʧʦʠʩʢʘ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʦʙʦʟʥʘʯʘʝʪʩʷ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ ʚ ʚʠʜʝ 

ʩʠʥʝʛʦ ʦʪʨʝʟʢʘ, ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʩʢʦʙʢʘʤʠ (ʨʠʩʫʥʦʢ 4.50-ʘ). 

ʇʨʠ ʧʦʠʩʢʝ ʤʠʥʠʤʫʤʘ ʠʣʠ ʤʘʢʩʠʤʫʤʘ ʚ ʪʨʘʩʩʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʠʩʢʘ ʪʦʯʢʠ, ʦʪʣʠʯʘʶʱʝʡʩʷ ʦʪ ʥʘʡʜʝʥʥʦʛʦ ʵʢʩʪʨʝʤʫʤʘ ʥʘ ʟʘʜʘʥʥʦʝ ʯʠʩʣʦ 

(ʦʙʳʯʥʦ ʜʝʮʠʙʝʣ) ʠʣʠ ʩʤʝʱʸʥʥʦʡ ʥʘ ʟʘʜʘʥʥʫʶ ʦʪʩʪʨʦʡʢʫ ʧʦ ʯʘʩʪʦʪʝ ʩʣʝʚʘ ʠʣʠ 

ʩʧʨʘʚʘ ʦʪ ʵʢʩʪʨʝʤʫʤʘ. ʕʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʷʪʴ ʧʘʨʘʤʝʪʨʳ ʮʝʧʝʡ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʣʦʩʦʡ ʯʘʩʪʦʪ. ɺʳʙʦʨ ʪʠʧʘ ʩʤʝʱʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʚʳʧʘʜʘʶ-

ʱʠʤ ʩʧʠʩʢʝ çʉʤʝʱʝʥʠʝè ʠʟ ʟʥʘʯʝʥʠʡ ç<- ʫʨʦʚ.è, çʫʨʦʚ. ->è (ʜʣʷ ʩʤʝʱʝʥʠʷ ʧʦ 

ʫʨʦʚʥʶ) ʠ ç<- ʧʦʟ.è, çʧʦʟ. ->è (ʜʣʷ ʩʤʝʱʝʥʠʷ ʥʘ ʟʥʘʯʝʥʠʝ ʦʪʩʪʨʦʡʢʠ). 

ʅʘʧʨʠʤʝʨ, ʥʘ ʨʠʩʫʥʢʝ 4.39-ʘ) ʤʘʨʢʝʨʳ 1 ʠ 2 ʩʣʝʜʷʪ ʟʘ ʫʨʦʚʥʝʤ ʤʝʥʴʰʝ 

ʤʘʢʩʠʤʫʤʘ ʥʘ 3 ʜɹ ɸʏʍ ʧʦʣʦʩʦʚʦʛʦ ʬʠʣʴʪʨʘ. ʉʚʷʟʴ ʤʝʞʜʫ ʤʘʨʢʝʨʘʤʠ 1 ʠ 2 

ʦʪʦʙʨʘʞʘʝʪ ʧʦʣʦʩʫ ʧʨʦʧʫʩʢʘʥʠʷ ʬʠʣʴʪʨʘ ʧʦ ʫʨʦʚʥʶ ç-3 ʜɹè. ʄʘʨʢʝʨʳ 3 ʠ 4 

ʩʣʝʜʷʪ ʟʘ ʫʨʦʚʥʝʤ ʤʝʥʴʰʝ ʤʘʢʩʠʤʫʤʘ ʥʘ 50 ʜɹ. ɺ ʩʚʷʟʠ ʤʝʞʜʫ ʤʘʨʢʝʨʘʤʠ 3 ʠ 4 

ʚʳʯʠʩʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʧʦʣʦʩʳ ʤʝʞʜʫ ʤʘʨʢʝʨʘʤʠ 3 ʠ 4 ʢ ʧʦʣʦʩʝ ʤʝʞʜʫ ʤʘʨʢʝ-

ʨʘʤʠ 1 ʠ 2. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʷʤʦʫʛʦʣʴʥʦʩʪʠ ʬʠʣʴʪʨʘ. ɸ 

ʥʘ ʨʠʩʫʥʢʝ 4.39-ʙ) ʚ ʩʚʷʟʠ ʤʝʞʜʫ ʤʘʨʢʝʨʘʤʠ 1 ʠ 2 ʚʳʯʠʩʣʷʝʪʩʷ ʰʠʨʠʥʘ ʧʦʣʦʩʳ 

ʤʝʞʜʫ ʤʘʨʢʝʨʘʤʠ 1 ʠ 2.  

 ʉʣʝʜʷʱʠʡ ʚ ʥʝʧʦʣʥʦʤ ʜʠʘʧʘʟʦʥʝ ʤʘʨʢʝʨ ʤʦʞʝʪ ʠʩʯʝʟʘʪʴ ʠʣʠ çʧʨʠʣʠ-
ʧʘʪʴè ʢ ʢʨʘʶ ʜʠʘʛʨʘʤʤʳ, ʦʢʘʟʘʚʰʠʩʴ ʚʥʝ ʜʠʘʧʘʟʦʥʘ ʟʥʘʯʝʥʠʡ ʦʩʠ ʘʙʩ-

ʮʠʩʩ. ʕʪʦ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʤʝʥʝ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦ-
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ʥʘ ʠʣʠ ʦʪʦʙʨʘʞʝʥʠʠ ʪʨʘʩʩʳ ʚʦ ʚʨʝʤʝʥʥʫʶ ʦʙʣʘʩʪʴ. 

ʇʨʠ ʚʳʙʦʨʝ ʩʤʝʱʝʥʠʷ ʤʘʨʢʝʨʘ (ʨʠʩʫʥʦʢ 4.49, ʩʤʝʱʝʥʠʝ ʨʘʚʥʦ 10 ʜɹ) ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʥʘʡʜʝʥʥʦʛʦ ʵʢʩʪʨʝʤʫʤʘ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʥʝʢʦʪʦʨʳʡ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʡ ʩʜʚʠʛ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʚʢʣʶʯʥyʥʳʤ ʩʚʦʡʩʪʚʦʤ çɼʠʩʢʨʝʪʥʳʡè 

(ʩʤ. ʧ. 4.10.2), ʢʦʪʦʨʦʝ ʙʣʦʢʠʨʫʝʪ ʫʩʪʘʥʦʚʢʫ ʤʘʨʢʝʨʘ ʥʘ ʧʦʟʠʮʠʠ ʤʝʞʜʫ ʪʦʯʢʘ-

ʤʠ ʠʟʤʝʨʝʥʠʷ. ʉʜʚʠʛ ʠ ʨʘʟʥʠʮʘ ʧʦʢʘʟʘʥʠʡ ʤʘʨʢʝʨʦʚ ʙʫʜʝʪ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ 

ʤʝʥʴʰʝ ʫʩʪʘʥʦʚʣʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʠ ʢʨʫʯʝ ʯʘʩʪʦʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩ-

ʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ʇʘʨʘʤʝʪʨʳ ʩʤʝʱʝʥʠʷ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʞʠʤʘ 

ʩʣʝʞʝʥʠʷ çɼʝʣʴʪʘ-ʤʘʨʢʝʨè, ʚ ʢʦʪʦʨʦʤ ʚʤʝʩʪʦ ʵʢʩʪʨʝʤʫʤʘ ʪʨʘʩʩʳ ʧʨʠʚʷʟʢʠ 

ʦʙʲʝʢʪʦʤ ʩʣʝʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʟʠʮʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʦʧʦʨʥʦʛʦ ʤʘʨʢʝʨʘ. ʇʨʠ 

ʠʟʤʝʥʝʥʠʠ ʧʦʟʠʮʠʠ ʦʧʦʨʥʦʛʦ ʤʘʨʢʝʨʘ ʚʩʣʝʜʩʪʚʠʝ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ 

ʚʢʣʶʯʸʥʥʦʡ ʬʫʥʢʮʠʠ ʩʣʝʞʝʥʠʷ ʩʠʥʭʨʦʥʥʦ ʙʫʜʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʠ ʜʝʣʴʪʘ-

ʤʘʨʢʝʨ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʠʧʦʤ ʠ ʟʥʘʯʝʥʠʝʤ ʩʤʝʱʝʥʠʷ). ɼʘʥ-

ʥʘʷ ʬʫʥʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʫʜʦʙʥʦʡ ʧʨʠ ʘʥʘʣʠʟʝ ɸʏʍ ʠʣʠ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʦʚ ʨʘʟ-

ʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʅʘ ʨʠʩʫʥʢʝ 4.48 ʧʨʠʚʝʜʸʥ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʫʭ ʜʝʣʴ-

ʪʘ-ʤʘʨʢʝʨʦʚ 4 ʠ 5 ʜʣʷ ʨʘʩʯʸʪʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʬʠʣʴʪʨʘ (ʧʦ ʫʨʦʚʥʶ ʤʠ-

ʥʫʩ 3 ʜɹ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʦʪʳ, ʥʘ ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥ ʤʘʨʢʝʨ 1 ʠ 

ʷʚʣʷʶʱʠʡʩʷ ʦʧʦʨʥʳʤ ʜʣʷ ʤʘʨʢʝʨʦʚ 4 ʠ 5.  

 

ʈʠʩʫʥʦʢ 4.48 ï ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʝʣʴʪʘ-ʤʘʨʢʝʨʦʚ 

ʇʦʨʷʜʦʢ ʥʘʩʪʨʦʡʢʠ ʧʦʜʦʙʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʘʨʢʝʨʦʚ ʩʣʝʜʫʶʱʠʡ: 

ʘ) ʫʩʪʘʥʦʚʠʪʴ ʤʘʨʢʝʨ ʥʘ ʥʫʞʥʫʶ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʦʪʫ (ʦʧʦʨʥʳʡ ʤʘʨʢʝʨ); 

ʙ) ʜʦʙʘʚʠʪʴ ʧʝʨʚʳʡ ʜʝʣʴʪʘ-ʤʘʨʢʝʨ, ʚʳʙʨʘʚ ʨʝʞʠʤ ʩʣʝʞʝʥʠʷ çɼʝʣʴʪʘ-

ʤʘʨʢʝʨè ʚ ʦʢʥʝ ʩʚʦʡʩʪʚ (ʧʨʠ ʵʪʦʤ ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʙʠʨʘʝʪʩʷ 

ʧʝʨʚʳʡ ʚʢʣʶʯʸʥʥʳʡ ʤʘʨʢʝʨ ʜʠʘʛʨʘʤʤʳ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʢʘʟʘʪʴ ʝʛʦ ʚʨʫʯ-

ʥʫʶ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʦʣʝ); 

ʚ) ʚʳʙʨʘʪʴ ʪʠʧ ʩʤʝʱʝʥʠʷ ç<- ʫʨʦʚ.è ʠ ʝʛʦ ʫʨʦʚʝʥʴ 3 ʜɹ, ʟʘʢʨʳʪʴ ʦʢʥʦ 

ʩʚʦʡʩʪʚ ʤʘʨʢʝʨʘ, ʥʘʞʘʚ ʢʥʦʧʢʫ çʆʂè; ʧʦʩʣʝ ʵʪʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫʜʝʪ ʩʦʟʜʘʥ 

ʩʚʷʟʥʦʡ ʤʘʨʢʝʨ (ʩʤ. ʧ. 4.10.4) ʤʝʞʜʫ ʥʘʩʪʨʘʠʚʘʝʤʳʤ ʜʝʣʴʪʘ-ʤʘʨʢʝʨʦʤ ʠ ʦʧʦʨ-

ʥʳʤ); 
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ʛ) ʧʦʚʪʦʨʠʪʴ ʧʫʥʢʪʳ ʙ) ʠ ʚ) ʜʣʷ ʚʪʦʨʦʛʦ ʜʝʣʴʪʘ-ʤʘʨʢʝʨʘ, ʚʳʙʨʘʚ ʪʠʧ ʩʤʝ-

ʱʝʥʠʷ çʫʨʦʚ. ->è; 

ʜ) (ʦʧʮʠʦʥʘʣʴʥʦ) ʚʨʫʯʥʫʶ ʩʦʟʜʘʪʴ ʩʚʷʟʥʦʡ ʤʘʨʢʝʨ (ʩʤ. ʧ. 4.10.4) ʤʝʞʜʫ 

ʜʝʣʴʪʘ-ʤʘʨʢʝʨʘʤʠ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʨʘʟʥʠʮʳ ʯʘʩʪʦʪ ʤʝʞʜʫ ʥʠʤʠ (ʧʦ ʫʤʦʣʯʘ-

ʥʠʶ). 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʨʝʞʠʤʘ çʜʝʣʴʪʘ-ʤʘʨʢʝʨʘè ʤʝʞʜʫ ʥʠʤ ʠ ʦʧʦʨʥʳʤ ʙʫʜʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʥ ʩʚʷʟʥʦʡ ʤʘʨʢʝʨ (ʩʤ. ʧ. 4.10.4), ʧʦ ʫʤʦʣʯʘʥʠʶ ʦʪʦʙʨʘʞʘ-

ʶʱʠʡ ʨʘʟʥʠʮʫ ʯʘʩʪʦʪ ʚ ʄɻʮ.  

ʉʚʦʡʩʪʚʦ çʉʣʝʞʝʥʠʝè ʚ ʦʢʥʝ çʉʚʦʡʩʪʚʘ ʤʘʨʢʝʨʘè ʧʦ ʫʤʦʣʯʘʥʠʶ ʚʢʣʶ-

ʯʝʥʦ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʩʣʝ ʟʘʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʢʨʠʪʝʨʠʷ ʩʣʝ-

ʞʝʥʠʷ ʠ ʪʨʘʩʩʳ) ʤʘʨʢʝʨ ʧʝʨʝʡʜʸʪ ʚ ʨʝʞʠʤ ʩʣʝʞʝʥʠʷ. ɽʩʣʠ ʟʘʜʘʪʴ ʧʘʨʘʤʝʪʨʳ 

ʩʣʝʞʝʥʠʷ ʧʨʠ ʚʳʢʣʶʯʝʥʥʦʤ ʩʚʦʡʩʪʚʝ çʉʣʝʞʝʥʠʝè, ʪʦ ʤʘʨʢʝʨ ʚʳʧʦʣʥʠʪ ʦʜʥʦ-

ʢʨʘʪʥʳʡ ʧʦʠʩʢ ʚ ʪʝʢʫʱʝʤ ʢʘʜʨʝ, ʧʝʨʝʤʝʩʪʠʪʩʷ ʥʘ ʥʦʚʫʶ ʧʦʟʠʮʠʶ ʠ ʧʝʨʝʡʜʸʪ ʚ 

ʨʝʞʠʤ çʉʚʦʙʦʜʥʳʡè. 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ çɸʚʪʦʧʦʠʩʢʘè ʚ ʦʢʥʝ çʉʚʦʡʩʪʚʘ ʤʘʨʢʝʨʘè (ʟʥʘʯʝʥʠʷ 

çʃʦʢʘʣʴʥʳʡ ʵʢʩʪʨʝʤʫʤè ʠʣʠ çʕʢʩʪʨʝʤʫʤ ʩ ʥʦʤʝʨʦʤè) ʠʟʤʝʥʷʝʪʩʷ ʝʛʦ ʧʦʚʝʜʝ-

ʥʠʝ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʤʳʰʴʶ. ʅʘʞʘʚ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ, ʤʦʞʥʦ ʧʦʜʚʝʩʪʠ 

ʤʘʨʢʝʨ ʢ ʜʨʫʛʦʤʫ ʵʢʩʪʨʝʤʫʤʫ ʠ ʦʪʞʘʪʴ ʢʥʦʧʢʫ ï ʦʪʧʫʩʪʠʪʴ ʤʘʨʢʝʨ. ʇʨʠ ʧʝʨʝ-

ʤʝʱʝʥʠʠ ʤʘʨʢʝʨʘ ʤʳʰʴʶ ʥʘ ʪʨʘʩʩʝ ʧʦʷʚʣʷʶʪʩʷ ʞʸʣʪʳʝ ʪʨʝʫʛʦʣʴʥʠʢʠ, ʦʙʦʟʥʘ-

ʯʘʶʱʠʝ ʣʦʢʘʣʴʥʳʝ ʤʠʥʠʤʫʤʳ ʠ ʤʘʢʩʠʤʫʤʳ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4.50-ʙ. 

ʇʦʩʣʝ ʦʪʧʫʩʢʘʥʠʷ ʤʘʨʢʝʨ ʥʘʡʜʸʪ ʙʣʠʞʘʡʰʠʡ ʢ ʥʦʚʦʤʫ ʧʦʣʦʞʝʥʠʶ ʵʢʩʪʨʝʤʫʤ 

ʠ, ʝʩʣʠ ʚʢʣʶʯʸʥ ʨʝʞʠʤ ʩʣʝʞʝʥʠʷ, ʧʝʨʝʡʜʸʪ ʚ ʨʝʞʠʤ ʩʣʝʞʝʥʠʷ ʟʘ ʥʠʤ. ʉʣʝʜʷ-

ʱʠʡ ʤʘʨʢʝʨ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʤʝʥʷʝʪ ʢʨʠʪʝʨʠʡ ʩʣʝʞʝʥʠʷ ʥʘ ʧʦʠʩʢ ʤʠʥʠ-

ʤʫʤʘ ʠʣʠ ʤʘʢʩʠʤʫʤʘ, ʠʟʤʝʥʠʪ ʜʠʘʧʘʟʦʥ ʧʦʠʩʢʘ ʵʢʩʪʨʝʤʫʤʘ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ 

ʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʵʢʩʪʨʝʤʫʤʳ, ʠ ʧʨʦʜʦʣʞʠʪ ʩʣʝʞʝʥʠʝ ʟʘ ʵʢʩʪʨʝʤʫʤʦʤ. ɼʣʷ ʧʝ-

ʨʝʤʝʱʝʥʠʷ ʤʘʨʢʝʨʘ ʚ ʨʝʞʠʤʝ çɸʚʪʦʧʦʠʩʢè ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʣʘʚʠʰʠ çăè, 

çĄè ʥʘ ʢʣʘʚʠʘʪʫʨʝ. ʉʪʨʝʣʢʘ ʚʣʝʚʦ ʧʝʨʝʤʝʩʪʠʪ ʢ ʣʝʚʦʤʫ ʙʣʠʞʘʡʰʝʤʫ ʵʢʩʪʨʝ-

ʤʫʤʫ, ʩʪʨʝʣʢʘ ʚʧʨʘʚʦ ï ʢ ʧʨʘʚʦʤʫ.  

ʄʘʨʢʝʨ ʚ ʨʝʞʠʤʝ çɸʚʪʦʧʦʠʩʢè ʤʦʞʝʪ ʧʨʦʧʫʩʢʘʪʴ ʵʢʩʪʨʝʤʫʤʳ, ʦʪʣʠʯʘʶ-

ʱʠʝʩʷ ʦʪ ʩʦʩʝʜʥʠʭ ʥʘ ʥʝʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ. ɺ ʦʢʥʝ ʩʚʦʡʩʪʚʘ ʤʘʨʢʝʨʘ ʚ ʧʦʣʝ 

çɼʦʧʫʩʢè ʤʦʞʥʦ ʟʘʜʘʪʴ ʤʠʥʠʤʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ, ʥʘ ʢʦʪʦʨʫʶ ʜʦʣʞʥʳ ʦʪʣʠ-

ʯʘʪʴʩʷ ʟʥʘʯʝʥʠʷ ʚ ʵʢʩʪʨʝʤʫʤʘʭ. ʉʣʝʜʫʝʪ ʫʤʝʥʴʰʠʪʴ ʝʸ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʧʨʦ-

ʧʫʩʢ ʵʢʩʪʨʝʤʫʤʦʚ, ʠʣʠ ʫʚʝʣʠʯʠʪʴ, ʝʩʣʠ ʚʤʝʩʪʦ ʵʢʩʪʨʝʤʫʤʦʚ ʚʳʜʝʣʷʶʪʩʷ ʰʫʤʦ-

ʚʳʝ ʚʳʙʨʦʩʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʠʩʢʘ ʵʢʩʪʨʝʤʫʤʦʚ ʧʦ 

ʠʭ ʧʦʨʷʜʢʦʚʦʤʫ ʥʦʤʝʨʫ (ʥʫʤʝʨʘʮʠʷ ʩʣʝʚʘ ʥʘʧʨʘʚʦ ʚ ʧʨʝʜʝʣʘʭ ʜʠʘʧʘʟʦʥʘ), ʜʘʥ-

ʥʳʡ ʨʝʞʠʤ ʚʢʣʶʯʘʝʪʩʷ ʚʳʙʦʨʦʤ ʟʥʘʯʝʥʠʷ çʕʢʩʪʨʝʤʫʤ ʩ ʥʦʤʝʨʦʤè. 
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ʈʠʩʫʥʦʢ 4.49 ï ɼʝʤʦʥʩʪʨʘʮʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʪʳ ʤʘʨʢʝʨʘ ʧʨʠ ʧʦʠʩʢʝ ʵʢʩ-

ʪʨʝʤʫʤʘ 

 

 
ʘ) ʩʣʝʜʷʱʠʡ ʤʘʨʢʝʨ 

 
ʙ) ʤʘʨʢʝʨ ʚ ʨʝʞʠʝ çɸʚʪʦʧʦʠʩʢè 

ʈʠʩʫʥʦʢ 4.50 ï ɺʠʜʳ ʤʘʨʢʝʨʦʚ 

 

4.10.4 ʉʚʷʟʥʳʝ ʤʘʨʢʝʨʳ 

ɽʩʣʠ ʥʘʞʘʪʴ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʥʘʜ ʟʥʘʯʢʦʤ, ʦʙʦʟʥʘʯʘʶʱʠʤ çʈʝʞʠʤ 

ʤʘʨʢʝʨʘè, ʧʝʨʝʚʝʩʪʠ ʢʫʨʩʦʨ ʢ ʜʨʫʛʦʤʫ ʤʘʨʢʝʨʫ ʠ ʦʪʧʫʩʪʠʪʴ ʢʥʦʧʢʫ ʤʳʰʠ, ʪʦ 

ʩʦʟʜʘʩʪʩʷ ʩʚʷʟʥʦʡ ʤʘʨʢʝʨ ï ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʯʝʨʪʘ (ʩʚʷʟʴ), ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩʫʥ-

ʢʝ 4.39, ʥʘʜ ʢʦʪʦʨʦʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʥʠʮʝ ʘʙʩʮʠʩʩ ʩʚʷʟʘʥʥʳʭ ʤʘʨʢʝʨʦʚ (ʰʘʙʣʦʥ çʇʦʣʦʩʘè). ʇʦʩʣʝ 

ʱʝʣʯʢʘ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʩʚʷʟʠ ʧʦʷʚʣʷʝʪʩʷ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ (ʨʠʩʫ-

ʥʦʢ 4.51), ʧʦʟʚʦʣʷʶʱʝʝ ʠʟʤʝʥʠʪʴ ʩʚʦʡʩʪʚʘ, ʩʢʦʧʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʝ, ʚʳʧʦʣʥʠʪʴ 
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ʦʜʥʫ ʠʟ ʢʦʤʘʥʜ ʠʣʠ ʫʜʘʣʠʪʴ ʩʚʷʟʥʦʡ ʤʘʨʢʝʨ.  

 

ʈʠʩʫʥʦʢ 4.51 ï ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʩʚʷʟʥʳʭ ʤʘʨʢʝʨʦʚ 

ʆʢʥʦ ʩʚʦʡʩʪʚ ʩʚʷʟʥʦʛʦ ʤʘʨʢʝʨʘ, ʧʨʠʚʝʜʸʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 4.52, ʧʦʟʚʦʣʷʝʪ 

ʟʘʜʘʚʘʪʴ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ, ʚʳʯʠʩʣʷʶʱʝʝ ʦʪʦʙʨʘʞʘʝʤʦʝ ʥʘʜ ʩʚʷʟʴʶ 

ʟʥʘʯʝʥʠʝ.  

 

ʈʠʩʫʥʦʢ 4.52 ï ʉʚʦʡʩʪʚʘ ʩʚʷʟʥʦʛʦ ʤʘʨʢʝʨʘ 

ɸʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʤʦʞʥʦ ʥʘʙʨʘʪʴ ʚ ʧʦʣʝ ʚʚʦʜʘ çʄʘʪʝʤʘʪʠʯʝ-

ʩʢʦʝ ʚʳʨʘʞʝʥʠʝè ʠʣʠ ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ ʩʦʭʨʘʥʸʥʥʳʭ ʬʦʨʤʫʣ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʜʠʘʣʦʛʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʳʙʦʨ ʩʦʭʨʘʥʝʥʥʦʡ ʬʦʨʤʫʣʳ çɺʨʝʤʷ ʧʦʩʣʝʜʥʝʛʦ ʩʚʠʧʘè 

ʠʣʠ çɺʨʝʤʷ ʩʚʠʧʘè ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʝ ʚʨʝʤʝʥʠ ʨʘʟʚʝʨʪʢʠ.  

ʂʥʦʧʢʠ ʩʧʨʘʚʘ ʦʪ ʩʧʠʩʢʘ ʧʦʟʚʦʣʷʶʪ ʩʦʭʨʘʥʠʪʴ ʥʘʙʨʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʚ 

ʩʧʠʩʢʝ, ʠʟʤʝʥʠʪʴ ʪʝʢʫʱʝʝ ʠʣʠ ʨʘʥʝʝ ʩʦʭʨʘʥʸʥʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʠʩʧʦʣʴʟʫʷ ʨʘʩ-

ʰʠʨʝʥʥʳʡ ʨʝʜʘʢʪʦʨ (ʨʠʩʫʥʦʢ 4.53), ʠʣʠ ʫʜʘʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʠʟ ʩʧʠʩʢʘ ʩʦʭʨʘ-

ʥʸʥʥʳʭ. 

ʊʝʢʩʪ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ ʥʝ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʧʨʦʙʝʣʦʚ. ɼʦ-

ʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʝʜʫʶʱʠʭ ʦʧʝʨʘʪʦʨʦʚ (ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ ʧʨʠʦʨʠ-

ʪʝʪʘ): 

Å ^  ï ʚʦʟʚʝʜʝʥʠʝ ʚ ʩʪʝʧʝʥʴ; 

Å *, /  ï ʫʤʥʦʞʝʥʠʝ ʠ ʜʝʣʝʥʠʝ (ʠʤʝʶʪ ʨʘʚʥʳʡ ʧʨʠʦʨʠʪʝʪ, ʚʳʧʦʣʥʷ-

ʶʪʩʷ ʩʣʝʚʘ ʥʘʧʨʘʚʦ); 

Å +, ï ï ʩʣʦʞʝʥʠʝ ʠ ʚʳʯʠʪʘʥʠʝ. 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʢʨʫʛʣʳʝ ʩʢʦʙʢʠ. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʟʥʘʢʘ (ʫʥʘʨʥʳʡ ʤʠʥʫʩ) ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʣʝʜʫʶʱʫʶ ʢʦʥʩʪʨʫʢʮʠʶ: 

0ïʚʳʨʘʞʝʥʠʝ. 
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ʈʠʩʫʥʦʢ 4.53 ï ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ 

 

ʊʘʙʣʠʮʘ4.4 ï ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʦʧʝʨʘʥʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ 

ʆʧʝʨʘʥʜ ɿʥʘʯʝʥʠʝ 

abs(ʚʳʨʘʞʝʥʠʝ) ɸʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ (ʤʦʜʫʣʴ ʯʠʩʣʘ) 
sin(ʚʳʨʘʞʝʥʠʝ) ʉʠʥʫʩ 
cos(ʚʳʨʘʞʝʥʠʝ) ʂʦʩʠʥʫʩ 
tg(ʚʳʨʘʞʝʥʠʝ) ʊʘʥʛʝʥʩ 
ctg(ʚʳʨʘʞʝʥʠʝ) ʂʦʪʘʥʛʝʥʩ 
ln(ʚʳʨʘʞʝʥʠʝ) ʅʘʪʫʨʘʣʴʥʳʡ ʣʦʛʘʨʠʬʤ 
log(ʚʳʨʘʞʝʥʠʝ) ɼʝʩʷʪʠʯʥʳʡ ʣʦʛʘʨʠʬʤ 
sqrt(ʚʳʨʘʞʝʥʠʝ) ɺʳʯʠʩʣʝʥʠʝ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʥʷ 
sqr(ʚʳʨʘʞʝʥʠʝ) ɺʳʯʠʩʣʝʥʠʝ ʢʚʘʜʨʘʪʘ 

 

ɺ ʢʘʯʝʩʪʚʝ ʦʧʝʨʘʥʜʦʚ ʚ ʚʳʨʘʞʝʥʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ: 

Å ʯʠʩʣʝʥʥʳʝ ʢʦʥʩʪʘʥʪʳ (ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʝ, ʜʨʦʙʥʘʷ ʯʘʩʪʴ ʦʪʜʝʣʝʥʘ 
ʪʦʯʢʦʡ); 

Å ʟʥʘʯʝʥʠʷ ʠʟ ʩʚʷʟʘʥʥʳʭ ʤʘʨʢʝʨʦʚ ʠʣʠ ʣʶʙʳʭ ʜʨʫʛʠʭ. 

ʄʘʨʢʝʨʳ ʦʙʦʟʥʘʯʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʥʦʤʝʨʘʤʠ: çʤ1è (ʙʫʢʚʘ çʤè 

ʢʠʨʠʣʣʠʮʝʡ), çʤ2è, çʤ3è ʠ ʪ.ʜ. 

ʂ ʤʘʨʢʝʨʘʤ, ʩʦʩʪʦʷʱʠʤ ʚ ʩʚʷʟʠ, ʤʦʞʥʦ ʦʙʨʘʪʠʪʴʩʷ ʧʦ ʠʤʝʥʘʤ çʘè ʠ çʙè. 

ʇʨʠʯʸʤ çʘè ï ʵʪʦ ʤʘʨʢʝʨ ʩ ʤʝʥʴʰʠʤ ʥʦʤʝʨʦʤ, ʘ çʙè ï ʩ ʙɧʣʴʰʠʤ. ʋ ʢʘʞʜʦʛʦ 

ʤʘʨʢʝʨʘ ʜʦʩʪʫʧʥʳ ʜʣʷ ʯʪʝʥʠʷ ʩʣʝʜʫʶʱʠʝ ʧʦʣʷ: 

Å ʘʨʛ ï ʟʥʘʯʝʥʠʝ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ; 

Å ʅʘʟʚʘʥʠʝʊʨʘʩʩʳ ï ʟʥʘʯʝʥʠʝ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ʠʟ ʫʢʘʟʘʥʥʦʡ ʪʨʘʩʩʳ. 
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ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʰʠʙʢʠ ʚ ʚʳʯʠʩʣʝʥʠʷʭ ï ʜʝʣʝʥʠʝ ʥʘ ʥʦʣʴ ʠʣʠ ʦʪʩʫʪ-

ʩʪʚʠʝ ʜʘʥʥʳʭ, ʚʳʨʘʞʝʥʠʝ ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ çʅ/ɼè (ʥʝʪ ʜʘʥʥʳʭ), ʢʦʪʦʨʦʝ ʦʪʦʙ-

ʨʘʟʠʪʩʷ ʥʘʜ ʩʚʷʟʴʶ. 

ʇʦʩʣʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ, ʦʪʜʝʣʸʥʥʳʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʯʝʨʪʦʡ ç|è, 

ʤʦʛʫʪ ʩʣʝʜʦʚʘʪʴ ʩʧʝʮʠʬʠʢʘʪʦʨʳ ʠ ʢʦʤʤʝʥʪʘʨʠʠ. ʆʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʧʝ-

ʮʠʬʠʢʘʪʦʨʳ: 

Å %ʟʥ ï ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ; 

Å %ʩʨ ï ʩʨʝʜʥʝʝ ʟʘ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ; 

Å %ʩʢʦ ï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʩʨʝʜʥʝʛʦ; 

Å %ʤʠʥ ï ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ; 

Å %ʤʘʢʩ ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ; 

Å %ʚʳʙ ï ʚʳʙʦʨʢʘ (ʥʦʤʝʨ ʢʘʜʨʘ); 

Å %ʚʨʤ ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʘʜʨʘ. 

ɺʝʩʴ ʪʝʢʩʪ, ʥʝ ʩʦʚʧʘʜʘʶʱʠʡ ʩ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʚʳʰʝ ʩʧʝʮʠʬʠʢʘʪʦʨʘʤʠ, 

ʩʯʠʪʘʝʪʩʷ ʢʦʤʤʝʥʪʘʨʠʷʤʠ, ʢʦʪʦʨʳʡ ʚʳʚʦʜʠʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. ɺʳʚʦʜʠʤʘʷ ʩʧʝ-

ʮʠʬʠʢʘʪʦʨʘʤʠ ʩʪʘʪʠʩʪʠʢʘ ʩʙʨʘʩʳʚʘʝʪʩʷ ʧʦʩʣʝ ʱʝʣʯʢʘ ʤʳʰʠ ʧʦ ʩʚʷʟʠ. 

 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ. 

 

ʇʨʠʤʝʨ 1: ʘ.ʘʨʛ- ʙ.ʘʨʛ | ʇʦʣʦʩʘ: %ʟʥ ʄɻʮ 

 

ɺʳʯʠʩʣʷʝʪʩʷ ʨʘʟʥʦʩʪʴ ʯʘʩʪʦʪ ʩʚʷʟʘʥʥʳʭ ʤʘʨʢʝʨʦʚ. ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʚʳʚʦʜʠʪʩʷ ʤʝʞʜʫ ʩʣʦʚʘʤʠ çʇʦʣʦʩʘ:è ʠ çʄɻʮè. ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʨʘʟʥʦʩʪʴ ʯʘʩʪʦʪ 

ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ. ɺ ʩʣʝʜʫʶʱʝʤ ʧʨʠʤʝʨʝ ʚʳʯʠʩʣʷʝʪʩʷ ʘʙʩʦʣʶʪ-

ʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʥʦʩʪʠ. 

 

ʇʨʠʤʝʨ 2: (ʘ.ʘʨʛ+ʙ.ʘʨʛ)/(2*(ʘ.ʘʨʛ- ʙ.ʘʨʛ)^2^0.5) | ɼʦʙʨʦʪʥʦʩʪʴ: %ʟʥ 

 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʟʤʝʨʷʝʪʩʷ ɸʏʍ ʧʦʣʦʩʦʚʦʛʦ ʬʠʣʴʪʨʘ. ʉʚʷʟʘʥʥʳʝ 

ʤʘʨʢʝʨʳ ʩʣʝʜʷʪ ʟʘ ʫʨʦʚʥʝʤ ʥʘ 3 ʜɹ ʤʝʥʴʰʝ ʤʘʢʩʠʤʫʤʘ ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ. ʕʪʦ ʟʘ-

ʜʘʸʪʩʷ ʚ ʩʚʦʡʩʪʚʘʭ ʤʘʨʢʝʨʦʚ. ɺ ʚʳʨʘʞʝʥʠʠ ʚʳʯʠʩʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʮʝʥʪʨʘʣʴ-

ʥʦʡ ʯʘʩʪʦʪʳ ʢ ʧʦʣʦʩʝ ʧʨʦʧʫʩʢʘʥʠʷ. 

 

ʇʨʠʤʝʨ 3: (ʘ.ʘʨʛ- ʙ.ʘʨʛ)/(ʤ1.ʘʨʛ- ʤ2.ʘʨʛ) | %ʟʥ -  ʢʦʵʬ. ʧʨʷʤʦʫʛʦʣʴʥʦ-

ʩʪʠ 
 

ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʟʤʝʨʷʝʪʩʷ ɸʏʍ ʧʦʣʦʩʦʚʦʛʦ 

ʬʠʣʴʪʨʘ. ʉʚʷʟʘʥʥʳʝ ʤʘʨʢʝʨʳ ʩʣʝʜʷʪ ʟʘ ʫʨʦʚʥʝʤ ʤʝʥʴʰʝ ʤʘʢʩʠʤʫʤʘ ʥʘ 50 ʜɹ. 

ʄʘʨʢʝʨʳ çʤ1è ʠ çʤ2è ʩʣʝʜʷʪ ʟʘ ʫʨʦʚʥʝʤ ʤʝʥʴʰʝ ʤʘʢʩʠʤʫʤʘ ʥʘ 3 ʜɹ. ʆʪʥʦʰʝʥʠʝ 

ʨʘʟʥʦʩʪʝʡ ʠʭ ʘʨʛʫʤʝʥʪʦʚ ʜʘʸʪ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʷʤʦʫʛʦʣʴʥʦʩʪʠ ʬʠʣʴʪʨʘ. 

 

ʇʨʠʤʝʨ 4: ʘ.ʊʨʩ1- ʘ.ʇʘʤ1 | %ʤʠʥ; %ʩʨ; %ʤʘʢʩ; %ʩʢʦ ʜɹ 
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ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʪʘʪʠʩʪʠʢʘ ʦʪʣʠʯʠʡ ʟʥʘʯʝ-

ʥʠʡ ʚ ʪʨʘʩʩʝ çʊʨʩ1è ʦʪ ʟʘʧʦʤʥʝʥʥʦʛʦ ʚ ʪʨʘʩʩʝ ʧʘʤʷʪʠ çʇʘʤ1è.  

ʇʨʠ ʧʦʤʦʱʠ ʩʚʷʟʥʦʛʦ ʤʘʨʢʝʨʘ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʜʠʘʧʘʟʦʥ ʩʢʘʥʠʨʦʚʘʥʠʷ, 

ʚʳʙʨʘʚ ʢʦʤʘʥʜʫ ç-> ɼʠʘʧʘʟʦʥè ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʩʚʷʟʥʦʛʦ ʤʘʨʢʝʨʘ (ʨʠʩʫ-

ʥʦʢ 4.51), ʧʨʠ ʵʪʦʤ ʛʨʘʥʠʮʳ ʜʠʘʧʘʟʦʥʘ ʩʢʘʥʠʨʦʚʘʥʠʷ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʘʙʩʮʠʩʩʘʤ ʩʚʷʟʘʥʥʳʭ ʤʘʨʢʝʨʦʚ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ çʂʦʤʧʝʥʩʘʮʠʷ ʪʨʝʥʜʘ (ʚʢʣ/ʚʳʢʣ)è ʚʢʣʶʯʘʝʪʩʷ ʨʝʞʠʤ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʫʜʘʣʷʝʪʩʷ ʪʨʝʥʜ (ʥʘʢʣʦʥ ʚʦʦʙʨʘʞʘʝʤʦʡ ʣʠʥʠʠ, ʩʚʷʟʳʚʘʶʱʝʡ ʪʦʯ-

ʢʠ ʛʨʘʬʠʢʦʚ ʚ ʧʦʟʠʮʠʷʭ ʩʚʷʟʘʥʥʳʭ ʤʘʨʢʝʨʦʚ), ʧʨʠ ʵʪʦʤ ʨʘʩʩʯʠʪʘʥʥʳʡ ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʫʛʣʘ ʥʘʢʣʦʥʘ ʧʨʠʤʝʥʷʝʪʩʷ ʢʦ ʚʩʝʡ ʪʨʘʩʩʝ. çʆʙʥʦʚʠʪʴ ʜʘʥʥʳʝ ʪʨʝʥʜʘè 

ʚʳʧʦʣʥʷʝʪ ʧʝʨʝʩʯʸʪ ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʪʨʝʥ-

ʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʅʘ ʜʠʘʛʨʘʤʤʝ çɸè ʨʠʩʫʥʢʘ 4.54 ʧʦʢʘʟʘʥʘ ʠʩʭʦʜʥʘʷ ʪʨʘʩʩʘ, 

ʘ ʥʘ ʜʠʘʛʨʘʤʤʝ çɹè ï ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʠ ʢʦʤʧʝʥʩʘʮʠʠ ʪʨʝʥʜʘ.  

 

ʈʠʩʫʥʦʢ 4.54 ï ʌʫʥʢʮʠʷ ʢʦʤʧʝʥʩʘʮʠʠ ʪʨʝʥʜʘ ʚ ʩʚʷʟʥʦʤ ʤʘʨʢʝʨʝ 

4.11 ʉʦʭʨʘʥʝʥʠʝ ʠ ʟʘʛʨʫʟʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ, ʦʪʯʸʪ r

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞ-

ʥʦʩʪʠ: 

Å ʩʦʭʨʘʥʝʥʠʝ ʪʨʘʩʩʳ (ʩʤ. ʧ. 4.7.2);  

Å ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪʝ ʩʦʛʣʘʩʥʦ ʜʦʢʫʤʝʥʪʫ çTouchstoneÈ 

File Format Specificationè (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ ɹ);  
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Å ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪʝ csv; 

Å ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʦʪʯʸʪʘ;  

Å ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʬʠʣʷ ʠʟʤʝʨʝʥʠʡ (ʩʤ. ʧ. 4.9);  

Å ʩʦʭʨʘʥʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʵʢʨʘʥʘ.  

ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ S2P- ʠʣʠ S1P-ʬʘʡʣ, ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʧʫʥʢʪ çʉʦʭʨʘ-

ʥʠʪʴ ʜʘʥʥʳʝéè ʚ ʤʝʥʶ ʜʠʘʛʨʘʤʤʳ ʩ ʫʢʘʟʘʥʠʝʤ ʥʫʞʥʦʛʦ ʬʦʨʤʘʪʘ ʬʘʡʣʘ ʠʣʠ 

ʥʘʞʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʢʣʘʚʠʰ çCtrl+T è. ɺ ʬʘʡʣ ʩ ʟʘʜʘʥʥʳʤ ʠʤʝʥʝʤ ʠ ʩ ʨʘʩʰʠ-

ʨʝʥʠʝʤ s2p ʩʦʭʨʘʥʷʶʪʩʷ ʯʘʩʪʦʪʳ ʠ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʩʝʷʥʠʷ Ὓ , Ὓ , Ὓ , 

Ὓ  ʚ ʬʦʨʤʘʪʝ, ʚʳʙʨʘʥʥʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʦʢʥʝ çʉʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭè (ʨʠʩʫ-

ʥʦʢ 4.55). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʦʭʨʘʥʝʥʠʷ ʪʨʘʩʩʳ, ʚ S2P-ʬʘʡʣ ʟʘʧʠʩʳʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʩ 

ʚʳʭʦʜʦʚ çʠʟʤʝʨʝʥʠʡè ʜʦ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʪʨʘʩʩʝ (ʨʠʩʫʥʦʢ 4.2), ʪ.ʝ. ʜʦ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ ʢ ʥʝʢʦʪʦʨʦʤʫ ʬʦʨʤʘʪʫ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʜʦ ʢʘʢʠʭ-ʣʠʙʦ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʥʘʜ ʪʨʘʩʩʘʤʠ. çʀʟʤʝʨʝʥʠʷè ʜʣʷ ʟʘʧʠʩʠ ʚ ʢʘʯʝʩʪʚʝ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ S-ʧʘʨʘʤʝʪʨʘ ʚʳʙʠʨʘʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɽʩʣʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ S2P-

ʬʘʡʣʘ ʥʝʢʦʪʦʨʳʝ S-ʧʘʨʘʤʝʪʨʳ ʦʪʩʫʪʩʪʚʫʶʪ, ʪʦ ʚʤʝʩʪʦ ʥʠʭ ʟʘʧʠʩʳʚʘʶʪʩʷ ʟʥʘ-

ʯʝʥʠʷ (-200 ʜɹ, 0)̄. ɽʩʣʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ S-ʧʘʨʘʤʝʪʨʦʚ ʥʘʡʜʸʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʦʜ-

ʭʦʜʷʱʠʭ çʠʟʤʝʨʝʥʠʡè, ʪʦ ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥ ʚʳʙʦʨ. ɼʘʥʥʳʝ ʪʨʘʩʩ 

ʂʐ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥʳ ʚ ʚʠʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʘʙʣʠʮʳ ʚ ʬʘʡʣʘʭ 

S2P.  

 

ʈʠʩʫʥʦʢ 4.55 ï ʉʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪʝ TouchstoneÈS1P/S2P 

ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʚ ʬʦʨʤʘʪʝ CSV, ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʜʘʥʥʳʡ ʬʦʨʤʘʪ ʧʨʠ 

ʩʦʭʨʘʥʝʥʠʠ ʪʨʘʩʩʳ (ʩʤ. ʧ. 4.7.2), ʣʠʙʦ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ 

ʜʠʘʛʨʘʤʤʳ ʘʥʘʣʦʛʠʯʥʦ ʩʦʭʨʘʥʝʥʠʶ ʚ ʬʦʨʤʘʪʝ SnP.  

ʏʪʦʙʳ ʦʪʢʨʳʪʴ (ʟʘʛʨʫʟʠʪʴ) S2P- ʠʣʠ S1P-ʬʘʡʣ, ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʧʫʥʢʪ 

çʆʪʢʨʳʪʴ ʜʘʥʥʳʝéè ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʜʠʘʛʨʘʤʤʳ ʠ ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʡ ʬʘʡʣ. ʇʨʠ ʯʪʝʥʠʠ S2P-ʬʘʡʣʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʶʪʩʷ ʪʨʘʩʩʳ ʧʘʤʷʪʠ ʠ 

ʧʨʠʚʷʟʳʚʘʶʪʩʷ ʢ ʧʝʨʚʦʤʫ ʠʟʤʝʨʠʪʝʣʴʥʦʤʫ ʢʘʥʘʣʫ. ɽʩʣʠ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʢʘʥʘʣ 

ʥʝ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʥ (ʪ.ʝ. ʥʝ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʈ42 ʠʣʠ ʵʤʫʣʷ-

ʪʦʨʫ), ʪʦ ʥʠʢʘʢʠʝ ʪʨʘʩʩʳ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʝ ʙʫʜʫʪ, ʪ.ʢ. ʥʝ ʦʧʨʝʜʝʣʝʥʘ ʦʩʴ ʘʙʩʮʠʩʩ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʯʪʦʙʳ ʧʦʩʤʦʪʨʝʪʴ S2P-ʬʘʡʣʳ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʝʥʠʝ ʢ 

ʈ42.  

ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʦʪʯʸʪ, ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʤʝʥʶ çɼʠʘʛʨʘʤʤʘ > ʆʪ-
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ʯʸʪè, ʣʠʙʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ  ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ çɸʥʘʣʠʟ ʜʘʥʥʳʭè ʠʣʠ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʤʙʠʥʘʮʠʝʡ ʢʣʘʚʠʰ çCtrl+P è. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ çʇʘʨʘ-

ʤʝʪʨʳ ʦʪʯʸʪʘè (ʨʠʩʫʥʦʢ 4.56) ʚʳʙʨʘʪʴ ʰʘʙʣʦʥ ʦʪʯʸʪʘ, ʥʘʩʪʨʦʠʪʴ ʦʪʦʙʨʘʞʝʥʠʝ 

ʤʘʨʢʝʨʦʚ ʠ ʥʘʩʪʨʦʠʪʴ ʧʝʯʘʪʴ. ʌʣʘʞʦʢ çɹʝʣʳʡ ʬʦʥ ʜʠʘʛʨʘʤʤʳè ʘʢʪʠʚʝʥ ʪʦʣʴʢʦ 

ʜʣʷ ʪʝʤʳ ʦʬʦʨʤʣʝʥʠʷ çɻʨʘʬʠʪè.  

ʄʘʩʪʝʨ ʦʪʯʸʪʦʚ ʧʨʝʜʣʦʞʠʪ ʚʚʝʩʪʠ ʟʘʛʦʣʦʚʦʢ ʠ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʢ ʦʪʯʸʪʫ 

ʠ ʦʪʦʙʨʘʟʠʪ ʦʢʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʩʤʦʪʨʘ, ʧʨʠʚʝʜʸʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 4.57. 

ʇʦʜʛʦʪʦʚʣʝʥʥʳʡ ʦʪʯʸʪ ʤʦʞʥʦ ʥʘʧʝʯʘʪʘʪʴ (ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ çʇʝʯʘʪʴè) 

ʠʣʠ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ (ʢʥʦʧʢʦʡ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʣʠʩʪʘ ʩʦ ʩʪʨʝʣʢʦʡ) ʚ ʬʘʡʣ ʬʦʨ-

ʤʘʪʦʚ: pdf, html, rtf (ʜʦʢʫʤʝʥʪ Word), odt (ʜʦʢʫʤʝʥʪ OpenOffice) ʠ ʨʠʩʫʥʦʢ jpeg. 

ʉʦʭʨʘʥʝʥʠʝ ʩʥʠʤʢʘ ʵʢʨʘʥʘ, ʘ ʪʘʢʞʝ ʦʪʧʨʘʚʢʫ ʝʛʦ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʫʥʢʪʘ ʤʝʥʶ ʩʦʛʣʘʩʥʦ 

ʨʠʩʫʥʢʫ 4.58.  

 

ʈʠʩʫʥʦʢ 4.56 ï ʉʦʟʜʘʥʠʝ ʦʪʯʸʪʘ 
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ʈʠʩʫʥʦʢ 4.57 ï ʆʢʥʦ ʧʨʦʩʤʦʪʨʘ ʦʪʯʸʪʘ 

 

 

 

ʈʠʩʫʥʦʢ 4.58 ï ʉʦʟʜʘʥʠʝ ʠ ʦʪʧʨʘʚʢʘ ʩʥʠʤʢʦʚ ʵʢʨʘʥʘ 

 

4.12 ʉʧʠʩʦʢ çʛʦʨʷʯʠʭè ʢʣʘʚʠʰ  

ʊʘʙʣʠʮʘ 4.5 ï ʉʧʠʩʦʢ çʛʦʨʷʯʠʭè ʢʣʘʚʠʰ  

ɻʦʨʷʯʘʷ ʢʣʘʚʠʰʘ ʌʫʥʢʮʠʷ 

ʂʣʘʚʠʰʘ  

çʂʦʥʪʝʢʩʪè 
ʆʪʦʙʨʘʟʠʪʴ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʜʣʷ ʚʳʜʝʣʝʥʥʳʭ ʪʨʘʩʩ 
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ɻʣʘʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ 

F1 ɺʳʟʦʚ ʩʧʨʘʚʢʠ 
F2 ʉʦʭʨʘʥʝʥʠʝ ʩʥʠʤʢʘ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʚ ʬʘʡʣ 
F3 ʆʪʢʨʳʪʴ ʧʨʦʬʠʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ 
F4 ʉʦʭʨʘʥʠʪʴ ʧʨʦʬʠʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ 
F5 ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ / ʧʦʚʪʦʨʠʪʴ ʧʦʠʩʢ ʧʨʠʙʦʨʦʚ 
F6 ɿʘʧʫʩʢ ʤʘʩʪʝʨʘ ʢʘʣʠʙʨʦʚʢʠ 

Alt+F4  ɺʳʭʦʜ ʠʟ ʧʨʦʛʨʘʤʤʳ 
Alt+F5  ʆʜʥʦʢʨʘʪʥʦʝ ʠʟʤʝʨʝʥʠʝ 
Alt+F6  ɺʳʟʦʚ ʦʢʥʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʘʣʠʙʨʦʚʢʘʭ 

ɼʠʘʛʨʘʤʤʳ  

F9 ʇʦʢʘʟʘʪʴ/ʩʢʨʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʜʧʠʩʠ ʥʠʞʥʝʡ ʦʩʠ 
F10 ɺʳʟʦʚ ʤʝʥʶ ʛʣʘʚʥʦʛʦ ʦʢʥʘ (ʩʠʩʪʝʤʥʘʷ ʬʫʥʢʮʠʷ) 
F11 ʈʘʟʚʝʨʥʫʪʴ ʦʢʥʦ ʜʠʘʛʨʘʤʤʳ (ʜʣʷ ʜʚʫʭ ʠ ʙʦʣʝʝ ʜʠʘʛʨʘʤʤ) 
F12 ʇʦʢʘʟʘʪʴ/ʩʢʨʳʪʴ ʩʪʘʪʫʩʥʳʝ ʧʘʥʝʣʠ 

ʆʪʯʝʪʳ 

CTRL+P ʆʪʯʸʪ 

ʉʧʠʩʦʢ ʪʨʘʩʩ 

Del ete  ʋʜʘʣʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʪʨʘʩʩ(-ʳ) 
Ctrl+A  ɺʳʜʝʣʠʪʴ ʚʩʝ ʪʨʘʩʩʳ ʚ ʩʧʠʩʢʝ 
Ctrl +F ʉʦʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʪʨʘʩʩʳ ʚ ʬʘʡʣ 
Ctrl +R ɿʘʧʦʤʥʠʪʴ ʪʝʢʫʱʫʶ ʪʨʘʩʩʫ (ʇ) 
Ctrl +M ʉʦʟʜʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʪʨʘʩʩʫ (ʄ) 
Ctrl +N ʉʦʟʜʘʪʴ ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʪʨʘʩʩʫ (ʀ) 
Ctrl +T ʉʦʭʨʘʥʝʥʠʝ S1P/S2P 
Ctrl +U ʆʙʥʦʚʠʪʴ ʜʘʥʥʳʝ ʚ ʪʨʘʩʩʝ ʧʘʤʷʪʠ 
Ctrl +Y ʆʪʢʨʳʪʠʝ S1P/S2P 
Ctrl +Z ʆʪʤʝʥʘ ʧʦʩʣʝʜʥʝʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 
ɸ ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʪʨʘʩʩ 

ʄʘʨʢʝʨʳ 

ʇʨʠʤʝʥʷʶʪʩʷ ʢ ʚʳʜʝʣʝʥʥʦʤʫ ʤʘʨʢʝʨʫ 
D ɺʢʣ./ʚʳʢʣ. ʜʠʩʢʨʝʪʥʳʡ ʨʝʞʠʤ 
E ɺʢʣ./ʚʳʢʣ. ʨʝʞʠʤ ʘʚʪʦʧʦʠʩʢʘ ʵʢʩʪʨʝʤʫʤʘ 
ʊ ɺʢʣ./ʚʳʢʣ. ʨʝʞʠʤ ʩʣʝʞʝʥʠʷ 
U ʆʙʥʦʚʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʤʘʨʢʝʨʘ 
V ɺʢʣ./ʚʳʢʣ. ʘʢʪʠʚʥʳʡ ʤʘʨʢʝʨ 
S ɺʢʣ./ʚʳʢʣ. ʩʪʘʪʠʩʪʠʢʠ 

Ctrl+(1~9)  ʇʨʠʚʷʟʘʪʴ ʤʘʨʢʝʨ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʨʘʩʩʝ 
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ʉʪʨʝʣʢʘ ʚʣʝ-

ʚʦ 

ʇʝʨʝʤʝʱʝʥʠʝ ʚʣʝʚʦ ʢ ʩʣʝʜʫʶʱʝʤʫ ʵʢʩʪʨʝʤʫʤʫ (ʚ ʨʝʞʠʤʝ 

ʘʚʪʦʧʦʠʩʢʘ), ʣʠʙʦ ʥʘ ʩʦʩʝʜʥʶʶ ʪʦʯʢʫ (ʚ ʜʠʩʢʨʝʪʥʦʤ ʨʝʞʠ-

ʤʝ) 

ʉʪʨʝʣʢʘ 

ʚʧʨʘʚʦ 

ʇʝʨʝʤʝʱʝʥʠʝ ʚʧʨʘʚʦ ʢ ʩʣʝʜʫʶʱʝʤʫ ʵʢʩʪʨʝʤʫʤʫ (ʚ ʨʝʞʠʤʝ 

ʘʚʪʦʧʦʠʩʢʘ), ʣʠʙʦ ʥʘ ʩʦʩʝʜʥʶʶ ʪʦʯʢʫ (ʚ ʜʠʩʢʨʝʪʥʦʤ ʨʝʞʠ-

ʤʝ) 

ʇʨʠʤʝʥʷʶʪʩʷ ʢʦ ʚʩʝʤ ʤʘʨʢʝʨʘʤ 

Ctrl+D  
ɸʢʪʠʚʠʨʦʚʘʪʴ ʚʩʝ ʤʘʨʢʝʨʳ ʥʘ ʜʠʘʛʨʘʤʤʝ (ʠʩʢʣʶʯʘʷ ʧʨʠ-

ʧʘʨʢʦʚʘʥʥʳʝ) / ʜʝʘʢʪʠʚʠʨʦʚʘʪʴ ʚʩʝ ʘʢʪʠʚʥʳʝ ʤʘʨʢʝʨʳ 
Ctrl+E  ʉʙʨʦʩ ʚʩʝʭ ʤʘʨʢʝʨʦʚ 
Ctrl+H  ʇʦʠʩʢ ʛʘʨʤʦʥʠʢ ʩ ʟʘʜʘʥʥʳʤ ʜʦʧʫʩʢʦʤ 
Ctrl+K   ʉʦʭʨʘʥʠʪʴ ʧʨʦʬʠʣʴ ʤʘʨʢʝʨʦʚ ʚ ʬʘʡʣ 
Ctrl+L  ʆʪʢʨʳʪʴ ʧʨʦʬʠʣʴ ʤʘʨʢʝʨʦʚ ʠʟ ʬʘʡʣʘ 

F8 ɺʢʣ./ʚʳʢʣ. ʢʦʤʧʘʢʪʥʳʡ ʨʝʞʠʤ 

ɼʠʘʣʦʛ ʜʣʷ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʣʠʥʠʡ 

Ctrl+S  ʉʦʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʚ ʬʘʡʣ 
Ctrl+O  ʆʪʢʨʳʪʴ ʜʘʥʥʳʝ ʠʟ ʬʘʡʣʘ 

Ctrl+Up  ʉʜʚʠʥʫʪʴ ʩʪʨʦʢʫ ʚʚʝʨʭ 
Ctrl+Down  ʉʜʚʠʥʫʪʴ ʩʪʨʦʢʫ ʚʥʠʟ 
Ctrl+Ins  ɺʩʪʘʚʠʪʴ ʩʪʨʦʢʫ 
Ctrl+Del  ʋʜʘʣʠʪʴ ʩʪʨʦʢʫ 

Ctrl+R  ʆʯʠʩʪʠʪʴ ʩʧʠʩʦʢ 

ʉʧʠʩʦʢ ʯʘʩʪʦʪ 

Ctrl+Up  ʉʜʚʠʥʫʪʴ ʩʪʨʦʢʫ ʚʚʝʨʭ 
Ctrl+Down  ʉʜʚʠʥʫʪʴ ʩʪʨʦʢʫ ʚʥʠʟ 
Ctrl+Ins  ɺʩʪʘʚʠʪʴ ʩʪʨʦʢʫ 

Ctrl+Del ete  ʋʜʘʣʠʪʴ ʩʪʨʦʢʫ 

4.13 ʉʦʦʙʱʝʥʠʷ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʞʫʨʥʘʣ ʩʦʙʳʪʠʡ 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʈ42 ʚ ʥʸʤ ʤʦʛʫʪ ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʦʧʨʝʜʝʣʸʥʥʳʝ ʩʦʙʳ-

ʪʠʷ, ʦ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʜʦʤʣʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʨʠʩʫʥʦʢ 4.59). ʂ ʪʘʢʠʤ 

ʩʦʙʳʪʠʷʤ ʦʪʥʦʩʷʪʩʷ: 

Å ʦʧʝʨʘʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʈ42 ʘʚʪʦʤʘʪʠʯʝʩʢʠ (ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʜ-

ʢʣʶʯʝʥʠʷ ʠ ʜʨ.); 

Å ʦʧʨʝʜʝʣʸʥʥʳʝ ʚʦʟʤʦʞʥʳʝ ʩʦʙʳʪʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʙʦʪʫ ʈ42 ʠʣʠ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʠʟʤʝʨʝʥʠʷ (ʧʝʨʝʛʨʫʟʢʘ, ʥʘʨʫʰʝʥʠʝ ʩʦʝʜʠ-

ʥʝʥʠʷ, ʦʞʠʜʘʥʠʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʪ.ʜ.); 

Å ʦʰʠʙʢʠ ʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʥʘʨʫʰʝʥʠʶ ʨʘʙʦʪʳ ʈ42 
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(ʦʪʩʫʪʩʪʚʠʝ ʟʘʭʚʘʪʘ ʛʝʪʝʨʦʜʠʥʘ, ʨʘʟʣʠʯʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʤ ʙʣʦʢʝ ʠ ʪ.ʧ.). 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʩʦʙʳʪʠʡ, ʠʤʝʶʱʠʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʢʦʨʦʪʢʠʤʠ ʪʝʢʩʪʦʚʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ, ʚʳʚʦʜʠʤʳʤʠ ʚ ʮʝʥʪʨʝ 

ʤʦʥʠʪʦʨʘ. ʉʦʦʙʱʝʥʠʝ ʦ ʧʝʨʝʛʨʫʟʢʝ ʈ42 ʧʦʷʚʣʷʝʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʝʨʪʠʢʘʣʴ-

ʥʦʡ ʰʢʘʣʳ ʜʠʘʛʨʘʤʤʳ ʚ ʚʠʜʝ ʢʨʘʩʥʦʛʦ ʩʠʛʥʘʣʠʟʘʪʦʨʘ. ʇʨʠ ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ 

ʥʘ ʠʥʜʠʢʘʪʦʨ ʧʦʷʚʣʷʝʪʩʷ ʧʦʷʩʥʷʶʱʝʝ ʩʦʦʙʱʝʥʠʝ. ʆʙ ʦʪʩʫʪʩʪʚʠʠ ʩʠʥʭʨʦʥʠʟʘ-

ʮʠʠ ʦʧʦʨʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʈ42 ʦʪ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʟʥʘʯʦʢ ʚ 

ʩʪʘʪʫʩʥʦʡ ʩʪʨʦʢʝ ʧʨʦʛʨʘʤʤʳ.  

ʆʙ ʦʰʠʙʢʘʭ ʠ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ ʩʦʦʙʱʘʶʪ ʜʠʘʣʦʛʦʚʳʝ ʦʢʥʘ, ʧʨʠ ʧʦʷʚʣʝ-

ʥʠʠ ʢʦʪʦʨʳʭ ʠʟʤʝʨʝʥʠʝ ʧʨʝʢʨʘʱʘʝʪʩʷ (ʨʠʩʫʥʦʢ 4.60). ʉʢʦʧʠʨʦʚʘʪʴ ʪʝʢʩʪ ʦʰʠʙ-

ʢʠ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʤʦʞʥʦ, ʠʩʧʦʣʴʟʫʷ ʢʦʤʙʠʥʘʮʠʶ ʢʣʘʚʠʰ çCtrl+C è. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʬʠʢʩʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʩʦʙʳʪʠʡ ʚ ʧʨʦʮʝʩʩʝ 

ʠʟʤʝʨʝʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʢʥʦ çɾʫʨʥʘʣ ʩʦʙʳʪʠʡè. ʉʢʨʳʪʠʝ ʠ ʦʪʦʙʨʘʞʝʥʠʝ 

ʦʢʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨʦʤ ʧʫʥʢʪʘ çɾʫʨʥʘʣ ʩʦʙʳʪʠʡè ʚ ʤʝʥʶ çɺʠʜ > ʇʘ-

ʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚè ʠʣʠ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰ çCtrl+J è. ʆʢʥʦ ʤʦʞʥʦ ʦʪʢʨʝʧʠʪʴ 

ʦʪ ʧʘʥʝʣʠ ʠ ʧʝʨʝʤʝʩʪʠʪʴ ʤʳʰʴʶ ʚ ʣʶʙʫʶ ʦʙʣʘʩʪʴ ʵʢʨʘʥʘ. ɺ ʞʫʨʥʘʣ ʩʦʙʳʪʠʡ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʥʦʩʷʪʩʷ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʩʦʦʙʱʝʥʠʷ ʩ ʫʢʘʟʘʥʠʝʤ ʚʨʝʤʝʥʠ ʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ. ʊʝʢʩʪ ʦʢʥʘ ʤʦʞʥʦ ʩʦʭʨʘʥʷʪʴ (ʚ ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ 

log) ʠʣʠ ʫʜʘʣʷʪʴ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʥʦʧʦʢ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʦʢʥʘ. 

 

ʈʠʩʫʥʦʢ 4.59 ï ʉʦʦʙʱʝʥʠʷ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʩʦʦʙʱʝʥʠʷ ʠ ʠʥʜʠʢʘʪʦʨʳ ʧʨʠʚʝ-

ʜʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʧʨʠʤʝʨʘ) 
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ʈʠʩʫʥʦʢ 4.60 ï ʇʨʠʤʝʨ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʝ 

4.14 ʋʧʨʘʚʣʝʥʠʝ ʤʦʱʥʦʩʪʴʶ ʉɺʏ 

ʄʦʱʥʦʩʪʴ ʉɺʏ ʥʘ ʚʳʭʦʜʝ ʟʦʥʜʠʨʫʶʱʝʛʦ ʧʦʨʪʘ ʈ42 ʧʦ ʫʤʦʣʯʘʥʠʶ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠ ʚʢʣʶʯʘʝʪʩʷ ʧʨʠ ʟʘʧʫʩʢʝ ʠʟʤʝʨʝʥʠʡ ʠ ʚʳʢʣʶʯʘʝʪʩʷ ʧʨʠ ʠʭ ʦʩʪʘʥʦʚʢʝ 

(ʩʤ. ʧ. 4.8).ʉʧʠʩʦʢ ʚʩʝʭ ʜʦʩʪʫʧʥʳʭ ʨʝʞʠʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʴʶ ʉɺʏ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʥʠʞʝ: 

Å ɺʓʂʃ ï ʤʦʱʥʦʩʪʴ ʚʳʢʣʶʯʝʥʘ ʚʩʝʛʜʘ; 

Å ɸɺʊʆ ï ʤʦʱʥʦʩʪʴ ʚʢʣʶʯʘʝʪʩʷ ʥʘ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʥʘ ʟʦʥʜʠʨʫʶ-
ʱʝʤ ʧʦʨʪʫ; 

Å ʇʆʈʊ 1 ï ʤʦʱʥʦʩʪʴ ʚʢʣʶʯʝʥʘ ʚʩʝʛʜʘ ʥʘ ʧʦʨʪʫ 1 (ʪ. ʝ. ʧʦʨʪ 1 ʈ42 

ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʝʨʘʪʦʨʘ); 

Å ʇʆʈʊ 2 ï ʤʦʱʥʦʩʪʴ ʚʢʣʶʯʝʥʘ ʚʩʝʛʜʘ ʥʘ ʧʦʨʪʫ 2 (ʪ. ʝ. ʧʦʨʪ 2 ʈ42 

ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʝʨʘʪʦʨʘ).  

ɺʳʙʦʨ ʨʝʞʠʤʘ ʫʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʴʶ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ʧʦʜʤʝʥʶ ʢʥʦʧ-

ʢʠ , ʣʠʙʦ ʤʝʥʶ çʋʧʨʘʚʣʝʥʠʝ > ʄʦʱʥʦʩʪʴ ʉɺʏè (ʨʠʩʫʥʦʢ 4.36).  

 

ʈʠʩʫʥʦʢ 4.61 ï ʈʝʞʠʤʳ ʫʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʴʶ ʉɺʏ 

ʏʪʦʙʳ ʚʳʢʣʶʯʠʪʴ ʤʦʱʥʦʩʪʴ, ʜʦʩʪʘʪʦʯʥʦ ʦʪʞʘʪʴ ʢʥʦʧʢʫ , ʣʠʙʦ ʚʳʙʨʘʪʴ 

çɺʓʂʃè ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ (ʩʤ. ʨʠʩʫʥʦʢ 4.61), ʣʠʙʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʥʶ 

ʩʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 4.36.  
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5 ʋʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ  

5.1 ʋʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʷ  

ɿʘʜʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

(ʩʤ. ʧ. 4.6). ɼʘʣʝʝ, ʜʣʷ ʧʨʠʤʝʨʘ, ʦʧʠʩʘʥ ʨʷʜ ʫʩʪʘʥʦʚʦʢ ʥʝʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʭ ʧʘ-

ʨʘʤʝʪʨʦʚ.  

5.1.1 ʋʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʠʟʤʝʨʝʥʠʷ 

ʋʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʟʦʥʜʠʨʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʘʥʝʣʷʭ ʫʧʨʘʚʣʝ-

ʥʠʷ çʏʘʩʪʦʪʘè ʠ çʄʦʱʥʦʩʪʴè. ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʡ ʟʘʜʘʶʪʩʷ ʥʘ ʧʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ çʀʟʤʝʨʝʥʠʝè.  

 

 ɿʘʜʘʡʪʝ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

çʏʘʩʪʦʪʘè (ʩʤ. ʧ. 4.6.2). ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ ʩʢʘʥʠʨʦʚʘʥʠʝ ʧʦ 

ʩʧʠʩʢʫ, ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʚʝʩʪʠ ʪʫʤʙʣʝʨ çʉʢʘʥʠʨʦʚʘʥʠʝ ʧʦ ʩʧʠʩʢʫè ʚ 

ʧʦʣʦʞʝʥʠʝ çɺʂʃè ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʚʨʫʯʥʫʶ (ʣʠʙʦ ʟʘʛʨʫʟʠʪʴ ʠʟ ʬʘʡʣʘ) 

ʩʧʠʩʦʢ ʯʘʩʪʦʪ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʦʢʥʝ, ʧʦʷʚʣʷʶʱʝʤʩʷ ʧʦʩʣʝ ʥʘʞʘʪʠʷ 

ʢʥʦʧʢʠ çʉʧʠʩʦʢéè ʥʘ ʧʘʥʝʣʠ çʏʘʩʪʦʪʘè (ʨʠʩʫʥʦʢ 5.1). 

 ɿʘʜʘʡʪʝ ʪʘʤ ʞʝ ʪʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʦʪʥʳʭ ʪʦʯʝʢ. ʄʠʥʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ - 1, ʤʘʢʩʠʤʘʣʴʥʦʝ ī 8001. ʇʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ ʧʦ ʩʧʠʩʢʫ ʢʦ-

ʣʠʯʝʩʪʚʦ ʯʘʩʪʦʪʥʳʭ ʪʦʯʝʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʤʝʨʦʤ ʩʧʠʩʢʘ. 

 ʅʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ çʄʦʱʥʦʩʪʴè (ʩʤ. ʧ. 4.6.3) ʧʫʪʝʤ ʚʳʩʪʘʚʣʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ çʎʝʥʪʨè ʦʙʝʩʧʝʯʴʪʝ ʪʨʝʙʫʝʤʫʶ ʚʳʭʦʜʥʫʶ ʤʦʱʥʦʩʪʴ (ʙʦ-

ʣʝʝ ʧʦʜʨʦʙʥʦ ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʤʦʱʥʦʩʪʴʶ ʩʤ. ʧ. 4.14). ɼʣʷ ʈ4226ɸ ʠʣʠ 

ʧʨʠ ʥʘʣʠʯʠʠ ʦʧʮʠʠ çɼʄɸè ʜʣʷ ʈ4213 ʠ ʈ4226 ʤʦʞʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʟʘʜʘʪʴ ʧʘʨʘʤʝʪʨʳ ʘʪʪʝʥʶʘʪʦʨʦʚ ʠʩʪʦʯʥʠʢʦʚ ʟʦʥʜʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ 

(ʛʝʥʝʨʘʪʦʨʦʚ) ʠ ʘʪʪʝʥʶʘʪʦʨʦʚ ʧʨʠʸʤʥʠʢʦʚ ʚ ʵʣʝʤʝʥʪʘʭ çɸʪʪʝʥʶʘʪʦʨ 

ʛʝʥʝʨʘʪʦʨʘ (ʧʦʨʪ 1 / 2)è ʠ çɸʪʪʝʥʶʘʪʦʨʳ ʧʨʠʸʤʥʠʢʦʚ (ʧʦʨʪ 1 / 2)è.  
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 ʅʝ ʧʨʝʚʳʰʘʡʪʝ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʭʦʜʥʫʶ ʤʦʱʥʦʩʪʴ, ʜʦʧʫʩʪʠʤʫʶ ʜʣʷ 
ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʕʪʦ ʤʦʞʝʪ ʚʳʚʝʩʪʠ ʝʛʦ ʠʟ ʩʪʨʦʷ. ʊʘʢʞʝ 

ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʚʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʈ42, ʧʨʠ ʢʦʪʦʨʦʡ ʝʛʦ 

ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʸʤʥʠʢʠ ʝʱʸ ʥʘʭʦʜʷʪʩʷ ʚ ʣʠʥʝʡʥʦʤ ʨʝʞʠʤʝ, ʥʝ 

ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʭʦʜʥʦʡ ʨʘʙʦʯʝʡ ʤʦʱʥʦʩʪʠ (ʩʤ. 

ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʨʘʟʜʝʣʝ ʩ ʦʧʠʩʘʥʠʝʤ ʈ42 ʠ ʧʨʠʥʮʠʧʦʚ 

ʝʛʦ ʨʘʙʦʪʳ ʯ. I  ʥʘʩʪʦʷʱʝʛʦ ʈʕ, ʘ ʪʘʢʞʝ ʨʘʟʜʝʣ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʯ. I ʥʘʩʪʦʷʱʝʛʦ ʈʕ). ɼʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʨʝʛʫʣʠʨʦʚʢʠ 

ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʙʦ 

ʚʩʪʨʦʝʥʥʳʝ ʘʪʪʝʥʶʘʪʦʨʳ (ʜʣʷ ʈ4213 ʠ ʈ4226 ï ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ 

ʦʧʮʠʠ ɼʄɸ), ʣʠʙʦ ʚʥʝʰʥʠʝ. 

 

 ʅʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ çʀʟʤʝʨʝʥʠʝè (ʩʤ. ʧ. 4.6.1) ʫʩʪʘʥʦʚʠʪʝ ʟʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ çʌʠʣʴʪʨ ʇʏè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦ ʩʝʣʝʢʪʠʚ-

ʥʦʩʪʠ ʩʠʛʥʘʣʘ. ʄʦʞʥʦ ʟʘʜʘʪʴ ʧʨʦʠʟʚʦʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʬʠʣʴʪʨʘ ʚʨʫʯ-

ʥʫʶ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʧʨʠʚʝʜʝʥʦ ʈ42 ʢ ʙʣʠʞʘʡʰʝʤʫ ʚʦʟʤʦʞʥʦʤʫ ʟʥʘʯʝ-

ʥʠʁ.  

 

 ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʦʣʴʟʦʚʘʪʝʣʶ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʚʨʫʯʥʫʶ ʟʘ-

ʜʘʪʴ ʚʨʝʤʷ ʨʘʟʚʸʨʪʢʠ ʈ42. ɼʘʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ ʩʯʸʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ çʫʜʝʨʞʘʥʠʷè ʢʘʞʜʦʡ ʪʦʯʢʠ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʧʝʨʝʜ ʝʸ ʠʟʤʝʨʝʥʠʝʤ. ʋʩʪʘʥʦʚʠʪʴ ʞʝʣʘʝʤʦʝ ʚʨʝʤʷ ʨʘʟʚʸʨʪʢʠ 

ʤʦʞʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʦʣʝ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʝʨʝʢʣʶʯʠʚ ʪʫʤʙʣʝʨ 

çɺʨʝʤʷ ʨʘʟʚʸʨʪʢʠè ʚ ʧʦʣʦʞʝʥʠʝ çʈʋʏʅè. ʇʦ ʫʤʦʣʯʘʥʠʶ ʈ42 ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʜʣʷ ʪʝʢʫʱʠʭ ʥʘʩʪʨʦʝʢ ʚʨʝʤʷ ʨʘʟʚʸʨʪʢʠ. 

ʊʝʢʫʱʝʝ ʚʨʝʤʷ ʨʘʟʚʸʨʪʢʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʩʪʘʪʫʩʥʦʡ ʩʪʨʦʢʝ ʧʨʦʛʨʘʤ-

ʤʳ.  
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ʈʠʩʫʥʦʢ 5.1 ï ɿʘʜʘʥʠʝ ʩʧʠʩʢʘ ʯʘʩʪʦʪ 

 ʅʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ çʀʟʤʝʨʝʥʠʝè (ʩʤ. ʧ. 4.6.1), ʥʘʩʪʨʦʠʪʴ ʥʫʞʥʳʝ 

ʬʫʥʢʮʠʠ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ.  

5.1.2 ɼʦʩʪʫʧʥʳʝ ʠʟʤʝʨʝʥʠʷ ʠ ʬʦʨʤʘʪʳ. ʋʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ 

ʦʪʦʙʨʘʞʝʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʪʨʘʩʩ  

ʋʧʨʘʚʣʝʥʠʝ ʜʠʘʛʨʘʤʤʘʤʠ ʠ ʪʨʘʩʩʘʤʠ ʠʟʣʦʞʝʥʦ ʚ ʧʧ. 4.1, 4.2, 4.7. ʋʩʪʘ-

ʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʪʨʘʩʩ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ.  

 

 ʉʦʟʜʘʡʪʝ ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʪʨʘʩʩʫ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʚ ʩʧʠʩʢʝ ʠʟʤʝʨʠʪʝʣʴ-
ʥʳʭ ʪʨʘʩʩ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʩʝ S-ʧʘʨʘʤʝʪʨʳ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʤʦʞʥʦ 

ʫʜʘʣʠʪʴ, ʣʠʙʦ ʜʦʙʘʚʠʪʴ ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʪʨʘʩʩʫ ʩ ʪʨʝʙʫʝʤʦʡ ʠʟʤʝʨʷʝ-

ʤʦʡ ʚʝʣʠʯʠʥʦʡ. ɺʩʝ ʪʨʘʩʩʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʩʧʠʩʢʝ ʪʨʘʩʩ (ʨʠʩʫ-

ʥʦʢ 4.4).  

 

ʀʟʤʝʨʠʪʝʣʴʥʘʷ ʪʨʘʩʩʘ ʦʪʦʙʨʘʞʘʝʪ ʜʘʥʥʳʝ ʦʜʥʦʛʦ ʠʟ çʠʟʤʝʨʝʥʠʡè. 

ɺʳʙʦʨ çʠʟʤʝʨʝʥʠʷè ʚʳʜʝʣʝʥʥʦʡ ʪʨʘʩʩʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ çʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭè (ʨʠʩʫʥʦʢ 5.3-ʘ) ʠʣʠ ʚ ʤʝʥʶ ʪʨʘʩʩʳ 

(ʨʠʩʫʥʦʢ 5.3-ʙ).  

ɼʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ: 

Å S-ʧʘʨʘʤʝʪʨʳ; 

Å ʢʦʤʧʣʝʢʩʥʳʝ ʘʤʧʣʠʪʫʜʳ ʦʧʦʨʥʳʭ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʸʤʥʠʢʦʚ ï

ὥ, ὥ, ὦ, ὦ ʧʨʠ ʧʨʷʤʦʤ (ʦʙʦʟʥʘʯʘʝʪʩʷ 1ï>2) ʠʣʠ ʦʙʨʘʪʥʦʤ (2ï>1) 

ʟʦʥʜʠʨʦʚʘʥʠʠ; 
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Å ʢʦʤʧʣʝʢʩʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ; 

Å ʢʦʤʧʣʝʢʩʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ὅ , ʩʢʘʣʷʨʥʳʡ ʢʦʵʬ-
ʬʠʮʠʝʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ Ὓὧ, ʘʤʧʣʠʪʫʜʘ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʠʸʤ-
ʥʠʢʘ ὦ  ʧʨʠ ʨʘʙʦʪʝ ʩ ʯʘʩʪʦʪʥʦ-ʧʨʝʦʙʨʘʟʫʶʱʠʤʠ ʠʩʩʣʝʜʫʝʤʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ;  

Å ʂʦʵʬʬʠʮʠʝʥʪ ʰʫʤʘ ὔὊ ʠ ʩʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʤʦʱʥʦʩʪʠ ʰʫʤʘ 
ὉὔὙ.  

 

ʈʠʩʫʥʦʢ 5.2 ï ɼʠʘʛʨʘʤʤʳ 

ʂʦʤʧʣʝʢʩʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ὤ  ʠ ὤ , ʦʙʫʩʣʦʚʠʚʰʠʝ ʦʪʨʘʞʝʥʠʷ ʦʪ 
ʮʝʧʠ, ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ  

11

11
111

1

1

S

S
ZZ ref

-

+
Ö=

, 
(6) 

 

22

22
222

1

1

S

S
ZZ ref

-

+
Ö=

, 
(7) 

ʛʜʝ ὤ ʠ ὤ  ï ʦʧʦʨʥʳʝ ʠʤʧʝʜʘʥʩʳ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʦʨʪʦʚ 1 ʠ 2. 

ʂʦʤʧʣʝʢʩʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʮʝʧʠ ʥʘ ʧʝʨʝʜʘʯʫ ὤ  ʠ ὤ ,ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦʨ-
ʤʫʣʘʤ 
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ʘ) ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʙ) ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʪʨʘʩʩʳ 

ʈʠʩʫʥʦʢ 5.3 ï ɺʳʙʦʨ çʠʟʤʝʨʝʥʠʷè 

  

)(2 21
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21

21 refref

refref
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Z +-
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Ö=

, 
(8) 

 

)(2 21

12

21

12 refref

refref
ZZ

S

ZZ
Z +-

Ö
Ö=

. 
(9) 

 ʋʩʪʘʥʦʚʠʪʝ ʪʨʝʙʫʝʤʳʡ ʬʦʨʤʘʪ ʦʪʦʙʨʘʞʝʥʠʷ. 

 

ɺʩʝ çʠʟʤʝʨʝʥʠʷè ʬʦʨʤʠʨʫʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʳʭ ʚʝʣʠʯʠʥ, 

ʦʪʦʙʨʘʞʘʝʤʳʝ ʪʨʘʩʩʘʤʠ ʚ ʟʘʜʘʥʥʦʤ ʬʦʨʤʘʪʝ. ʌʦʨʤʘʪ ʦʪʦʙʨʘʞʝʥʠʷ ʪʨʘʩʩʳ ʟʘ-

ʜʘʸʪʩʷ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ çʌʦʨʤʘʪè (ʨʠʩʫʥʦʢ 5.4) ʠʣʠ ʯʝʨʝʟ ʧʫʥʢʪ ʢʦʥ-

ʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʪʨʘʩʩʳ çʌʦʨʤʘʪè. ʊʨʘʩʩʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʜʝʢʘʨʪʦʚʳʭ ʢʦʦʨʜʠ-

ʥʘʪʘʭ ʚ ʚʠʜʝ ʣʦʤʘʥʥʦʡ ʢʨʠʚʦʡ, ʩʦʝʜʠʥʷʶʱʝʡ ʧʘʨʳ ʪʦʯʝʢ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (ὼ, 

ώ),ʚʳʯʠʩʣʝʥʥʳʤʠ ʠʟ ʠʟʤʝʨʝʥʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʚʝʣʠʯʠʥʳ vn ʜʣʷ ʢʘʞʜʦʡ ʯʘ-

ʩʪʦʪʥʦʡ ʪʦʯʢʠ Ὢ, ʄɻʮ.  

ʊʨʘʩʩʘ ʚ ʬʦʨʤʘʪʝ çɸʤʧʣ ʣʠʥ (ʨʘʟ)è ʦʪʦʙʨʘʞʘʝʪ ʚʝʣʠʯʠʥʳ: 

 

22 )Im()Re( nnnn vvvy +==
, 

(10) 

 

ὼ Ὢ, (11) 
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ʛʜʝ  ὲ ï ʥʦʤʝʨ ʠʟʤʝʨʷʝʤʦʡ ʪʦʯʢʠ, ὲ  ρȣὔ,  

ὔ ï ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ. 

 

 
ʘ) ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʙ) ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʪʨʘʩʩʳ 

ʈʠʩʫʥʦʢ 5.4 ï ɺʳʙʦʨ ʬʦʨʤʘʪʘ ʦʪʦʙʨʘʞʝʥʠʷ 

ʊʨʘʩʩʘ ʚ ʬʦʨʤʘʪʝ çɸʤʧʣ ʣʦʛ (ʜɹ)è ʦʪʦʙʨʘʞʘʝʪ ʚʝʣʠʯʠʥʳ: 

 

))Im()lg(Re(10)lg(20 22

nnnn vvvy +Ö=Ö=
, [ʜɹ], (12) 

 

ὼ Ὢ, (13) 

ʊʨʘʩʩʘ ʚ ʬʦʨʤʘʪʝ çʂʉɺʅè ʦʪʦʙʨʘʞʘʝʪ ʚʝʣʠʯʠʥʳ: 
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, 
(14) 

 

ὼ Ὢ, (15) 

ʊʨʘʩʩʘ ʚ ʬʦʨʤʘʪʝ çʌʘʟʘ ()̄è ʦʪʦʙʨʘʞʘʝʪ ʚʝʣʠʯʠʥʳ: 
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(16) 

 

ὼ Ὢ, (17) 
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 ï ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ ὺ  ʠ ʚʝʱʝʩʪʚʝʥʥʦʡ ʦʩʴʶ  

(ʚ ʠʥʪʝʨʚʘʣʝ °p). 

ʊʨʘʩʩʘ ʚ ʬʦʨʤʘʪʝ çʈʘʟʚʸʨʥ. ʬʘʟʘ ()̄è (ʨʘʟʚʸʨʥʫʪʘʷ ʬʘʟʘ), ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʬʦʨʤʘʪʘ çʌʘʟʘè, ʥʝ ʠʤʝʝʪ ʨʘʟʨʳʚʦʚ ʚʙʣʠʟʠ Ñ180Á ʠ ʦʪʦʙʨʘʞʘʝʪ ʚʝʣʠʯʠʥʳ: 

ὼ Ὢ, (18) 
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(22) 

ʛʜʝ  
p°

D  ï ʦʧʝʨʘʪʦʨ ʚʟʷʪʠʷ ʧʦ ʤʦʜʫʣʶ °p; 

ὼ ï ʦʧʝʨʘʪʦʨ ʚʳʯʠʩʣʝʥʠʷ ʮʝʣʦʡ ʯʘʩʪʠ ὼ;  
Ὥ = 2éὔ.  

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʦʯʝʨʝʜʥʦʡ ʦʪʩʯʸʪ ʨʘʟʚʸʨʥʫʪʦʡ ʬʘʟʳ ʨʘʚʝʥ ʩʫʤʤʝ 

ʧʨʝʜʳʜʫʱʝʛʦ ʩ ʧʨʠʨʘʱʝʥʠʝʤ, ʚʟʷʪʳʤ ʧʦ ʤʦʜʫʣʶ °180̄ . 

ʊʨʘʩʩʘ ʚ ʬʦʨʤʘʪʝ çɻɺɿ (ʥʩ)è ʦʪʦʙʨʘʞʘʝʪ ʛʨʫʧʧʦʚʫʶ ʟʘʜʝʨʞʢʫ ʚ ʥʘʥʦʩʝ-

ʢʫʥʜʘʭ: 

ὼ Ὢ, (23) 
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D  ï ʦʧʝʨʘʪʦʨ ʚʟʷʪʠʷ ʧʦ ʤʦʜʫʣʶ °p.;  

Ὥ = 2éὔï 1.  

 ɽʩʣʠ ʬʘʟʳ ʠʟʤʝʨʷʝʤʳʭ ʚ ʩʦʩʝʜʥʠʭ ʯʘʩʪʦʪʥʳʭ ʪʦʯʢʘʭ ʚʝʣʠʯʠʥ ʦʪʣʠʯʘ-
ʶʪʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ ʧʦʣʧʝʨʠʦʜʘ, ʪʦ ʪʨʘʩʩʘ ʚ ʬʦʨʤʘʪʝ çʌʘʟʘè ʙʫʜʝʪ ʚʳ-

ʛʣʷʜʝʪʴ ʥʝʚʝʨʥʦ. ɺ ʫʟʣʘʭ ʪʨʘʩʩʳ (ʚ ʪʦʯʢʘʭ ʠʟʤʝʨʝʥʠʡ) ʟʥʘʯʝʥʠʝ ʬʘʟʳ ʙʫ-

ʜʝʪ ʚʝʨʥʳʤ, ʘ ʩʦʝʜʠʥʷʶʱʠʝ ʠʭ ʣʠʥʠʠ ʥʝʢʦʨʨʝʢʪʥʳ. ʅʝʚʝʨʥʳʝ ʟʥʘʯʝʥʠʷ 

ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʬʦʨʤʘʪʘʭ çʈʘʟʚʸʨʥʫʪʘʷ ʬʘʟʘè ʠ çɻɺɿè. ɼʣʷ 

ʢʦʨʨʝʢʪʥʦʛʦ ʚʳʯʠʩʣʝʥʠʷ ɻɺɿ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʬʘʟʘ ʟʘ ʜʚʘ ʰʘʛʘ ʧʦ ʯʘ-

ʩʪʦʪʝ ʥʝ ʠʟʤʝʥʷʣʘʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ °p. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʦʯʝʚʠʜʥʦ ï ʩʣʝ-

ʜʫʝʪ ʫʤʝʥʴʰʠʪʴ ʰʘʛ ʧʦ ʯʘʩʪʦʪʝ, ʫʚʝʣʠʯʠʚ ʯʠʩʣʦ ʪʦʯʝʢ ʠʣʠ ʫʤʝʥʴʰʠʚ 

ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ. 

ʊʨʘʩʩʘ ʚ ʬʦʨʤʘʪʝ çʄʥʠʤè ʦʪʦʙʨʘʞʘʝʪ ʚʝʣʠʯʠʥʳ: 

)Im( nn vy = , (28) 

 

ὼ Ὢ, (29) 

ʊʨʘʩʩʘ ʚ ʬʦʨʤʘʪʝ çɼʝʡʩʪʚè ʦʪʦʙʨʘʞʘʝʪ ʚʝʣʠʯʠʥʳ: 

)Re( nn vy = , (30) 
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ὼ  Ὢ, (31) 

ʊʨʘʩʩʘ ʚ ʬʦʨʤʘʪʝ çʉʤʠʪ (ʨʘʟ)è ʦʪʦʙʨʘʞʘʝʪ ʚʝʣʠʯʠʥʳ: 

)Im( nn vy = , (32) 

 

)Re( nn vx = , (33) 

ɺ ʜʠʘʛʨʘʤʤʝ ʉʤʠʪʘ ʥʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʦʩʠ ʘʙʩʮʠʩʩ ʠ ʦʨʜʠʥʘʪ ʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʠʤ ʰʢʘʣʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʘʢʠʝ ʘʪʨʠʙʫʪʳ ʪʨʘʩʩʳ, ʢʘʢ ʦʧʦʨʥʳʡ ʫʨʦ-

ʚʝʥʴ, ʧʦʟʠʮʠʷ ʠ ʮʝʥʘ ʜʝʣʝʥʠʷ, ʥʝ ʚʣʠʷʶʪ ʥʘ ʦʪʦʙʨʘʞʝʥʠʝ. ɺ ʤʘʨʢʝʨʘʭ ʦʪʦʙʨʘ-

ʞʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʳʤʠ ʚ ʧʦʜʤʝʥʶ çʌʦʨʤʘʪ ʟʥʘʯʝʥʠʡ 

(*ʠʤʷ ʪʨʘʩʩʳ*)è (ʨʠʩʫʥʦʢ 4.45). ʄʝʥʶ ʤʘʨʢʝʨʘ, ʧʨʠ ʵʪʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʟʚʘʪʴ 

ʚ ʠʥʜʠʢʘʪʦʨʝ ʥʘ ʩʪʨʦʢʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʨʘʩʩʝ ʬʦʨʤʘʪʘ çʉʤʠʪ (ʨʘʟ)è. ʇʦ 

ʫʤʦʣʯʘʥʠʶ ʚ ʯʘʩʪʦʪʥʦʡ ʪʦʯʢʝ ʤʘʨʢʝʨ ʦʪʦʙʨʘʞʘʝʪ ʘʤʧʣʠʪʫʜʫ ʚ ʣʠʥʝʡʥʦʤ ʤʘʩ-

ʰʪʘʙʝ ʠ ʬʘʟʫ.  

5.2 ʂʦʥʬʠʛʫʨʘʮʠʷ ʧʦʨʪʦʚ 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʈ42 ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʦʩʠʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʢʦʥʬʠʛʫʨʘ-

ʮʠʶ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʦʨʪʦʚ, ʪʝʤ ʩʘʤʳʤ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʮʝʩʩ ʠʟʤʝʨʝ-

ʥʠʡ ʩ ʫʯʸʪʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠ ʨʘʙʦʪʝ ʩ ʈ42. ɺʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ 

çʂʘʣʠʙʨʦʚʢʘ >ʂʦʥʬʠʛʫʨʘʮʠʷ ʧʦʨʪʦʚè (ʨʠʩʫʥʦʢ 5.5).  
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ʈʠʩʫʥʦʢ 5.5 ï ʄʝʥʶ çʂʦʥʬʠʛʫʨʘʮʠʷ ʧʦʨʪʦʚè 

5.2.1 ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʧʦʨʥʦʛʦ ʠʤʧʝʜʘʥʩʘ  

ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ὤ) 

ʦʪʣʠʯʥʦʝ ʦʪ ʠʤʧʝʜʘʥʩʘ ʈ42 (ὤ Í ὤ ), ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʠʟʤʝ-

ʨʝʥʠʡ S-ʧʘʨʘʤʝʪʨʦʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʪʨʘʢʪʝ ὤ: 

ʘ) ʂʘʣʠʙʨʦʚʢʘ ʚ ʪʨʘʢʪʝ ὤ. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʨʝʙʫʝʤʦʝ ʟʥʘʯʝʥʠʝ ʦʧʦʨʥʦʛʦ 
ʠʤʧʝʜʘʥʩʘ ὤ  = ὤ. ɺʳʧʦʣʥʷʝʪʩʷ ʢʘʣʠʙʨʦʚʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʣʠʙʨʦʚʦʯ-

ʥʦʛʦ ʥʘʙʦʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʨʘʢʪʫ ὤ. ʕʪʦʪ ʚʘʨʠʘʥʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠ-
ʤʘʣʴʥʫʶ ʪʦʯʥʦʩʪʴ, ʥʦ ʪʨʝʙʫʝʪ ʢʘʣʠʙʨʦʚʦʯʥʳʡ ʥʘʙʦʨ ʚ ʪʨʘʢʪʝ ὤ. 

ʙ) ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʧʦʨʥʦʛʦ ʠʤʧʝʜʘʥʩʘ ὤ Ąὤᴂ  = ὤ. ɺʳʧʦʣʥʷʝʪʩʷ 

ʢʘʣʠʙʨʦʚʢʘ ʚ ʪʨʘʢʪʝ ὤ , ʝʩʣʠ ʚʦʟʤʦʞʥʦ, ʚ ʩʝʯʝʥʠʠ ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʥʘ ὤ. ɼʣʷ 

ʢʘʞʜʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʨʝʙʫʝʤʳʝ ʟʥʘʯʝʥʠʷ ʦʧʦʨʥʦʛʦ 

ʠʤʧʝʜʘʥʩʘ. ʀʟʤʝʨʷʶʪʩʷ S-ʧʘʨʘʤʝʪʨʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʪʨʘʢʪʝ ὤ , 

ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʧʝʨʝʩʯʠʪʳʚʘʶʪʩʷ ʜʣʷ ʪʨʘʢʪʘ ὤᴂ  = ὤ. 

5.2.2 ʉʤʝʱʝʥʠʝ ʤʦʱʥʦʩʪʠ ʧʦʨʪʘ 

ɿʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʈ42 ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʦʠʤ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʤ ʧʦʨʪʘʤ. ɽʩʣʠ ʧʦ ʢʘʢʦʡ-ʪʦ ʧʨʠʯʠʥʝ ʪʨʝʙʫʝʪʩʷ ʟʘʜʘʪʴ ʨʘʟʥʳʡ ʫʨʦʚʝʥʴ 

ʤʦʱʥʦʩʪʠ ʩ ʢʘʞʜʦʛʦ ʧʦʨʪʘ, ʪʦ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʘʥʥʦʡ ʬʫʥʢʮʠʝʡ. ʉʤʝ-

ʱʝʥʠʝ ʟʘʜʘʸʪʩʷ ʚ ʚʠʜʝ ʜʦʙʘʚʢʠ ʤʦʱʥʦʩʪʠ ʜʣʷ ʧʦʨʪʘ 2 ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʱʥʦʩʪʠ 

ʧʦʨʪʘ 1. 
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5.2.3 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ 

ʈ42 ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʜʘʥʥʫʶ ʚʳʭʦʜʥʫʶ ʤʦʱʥʦʩʪʴ ʚ ʧʣʦʩʢʦʩʪʠ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʭ ʧʦʨʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʙʝʣʴʥʳʭ ʩʙʦʨʦʢ ʠʣʠ ʜʨʫʛʦʡ ʦʩʥʘʩʪʢʠ ʧʨʠʚʦ-

ʜʠʪ ʢ ʥʝʢʦʪʦʨʦʤʫ ʦʩʣʘʙʣʝʥʠʶ ʟʦʥʜʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ. ʇʨʠʯʸʤ ʚʝʣʠʯʠʥʘ ʧʦ-

ʪʝʨʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʯʘʩʪʦʪʳ. ɽʩʣʠ ʵʪʦ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʝʨʴ 

(ʠʟʤʝʨʝʥʥʦʝ ʚ ʜʝʮʠʙʝʣʘʭ) ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʪ ʦʪ ʯʘʩʪʦʪʳ, ʪʦ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʬʫʥʢʮʠʝʡ ʈ42 ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʚʳʭʦʜʥʫʶ ʤʦʱʥʦʩʪʴ ʜʣʷ ʢʘʞʜʦʡ ʯʘʩʪʦʪ-

ʥʦʡ ʪʦʯʢʠ ʩ ʫʯʸʪʦʤ ʚʝʣʠʯʠʥʳ ʧʦʪʝʨʴ ʧʦ ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ, ʠʟʤʝʨʷʝʤʦʡ ʚ 

ʜɹ/ɻʮ. 

5.2.4 ʉʤʝʱʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʢʘʣʠʙʨʦʚʢʠ 

ʇʣʦʩʢʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ (ʘʥʛʣ.: Reference plane) ï ʩʝʯʝʥʠʝ ʢʦʘʢʩʠʘʣʴʥʦʛʦ 

ʠʣʠ ʚʦʣʥʦʚʦʜʥʦʛʦ ʪʨʘʢʪʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʚʩʝ ʟʘʜʝʨʞʢʠ. ʌʘʟʘ ʦʪ-

ʨʘʞʸʥʥʦʛʦ ʦʪ ʵʪʦʡ ʪʦʯʢʠ (ʠʣʠ ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʵʪʫ ʪʦʯʢʫ) ʩʠʛʥʘʣʘ ʧʦʩʣʝ ʢʦʨ-

ʨʝʢʮʠʠ ʨʘʚʥʘ ʬʘʟʝ ʟʦʥʜʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ, ʘ ʬʘʟʘ ʠʭ ʦʪʥʦʰʝʥʠʷ ʨʘʚʥʘ ʥʫʣʶ. ɺʦ 

ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʧʣʦʩʢʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʯʘʣʫ ʢʦʦʨʜʠʥʘʪ. 

ʇʣʦʩʢʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʨʘʟʲʸʤ, ʢ ʢʦʪʦʨʦʤʫ ʚʦ ʚʨʝʤʷ ʢʘ-

ʣʠʙʨʦʚʢʠ ʧʦʜʢʣʶʯʘʣʠʩʴ ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʤʝʨʳ. ʆʜʥʘʢʦ ʧʣʦʩʢʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ 

ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʤʝʱʝʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʳʭ ʬʫʥʢʮʠʡ ʩʤʝʱʝʥʠʷ 

ʧʣʦʩʢʦʩʪʠ ʢʘʣʠʙʨʦʚʢʠ, ʘ ʪʘʢʞʝ ʚʩʪʨʘʠʚʘʥʠʷ ʠ ʠʩʢʣʶʯʝʥʠʷ ʮʝʧʝʡ (ʩʤ. ʧ. 7.7). 

5.2.5 ʂʦʤʧʝʥʩʘʮʠʷ ʧʦʪʝʨʴ 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʚ ʢʘʙʝʣʴʥʦʡ ʩʙʦʨʢʝ, 

ʣʠʙʦ ʦʩʥʘʩʪʢʝ, ʝʩʣʠ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʩʪʠ ʢʘʣʠʙʨʦʚʢʫ ʩ ʠʭ ʫʯʸʪʦʤ. ʂʦʤ-

ʧʝʥʩʠʨʫʷ ʧʦʪʝʨʠ, ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʠʟʤʝʨʷʝʤʳʝ S-ʧʘʨʘʤʝʪʨʳ. ʇʦʪʝʨʠ ʟʘʜʘʶʪʩʷ ʚ 

ʪʨʸʭ ʯʘʩʪʦʪʥʳʭ ʪʦʯʢʘʭ: F0, F1, F2, ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʫʩʣʦʚʠʝ 

, <, <, . 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʦʩʣʝ ʢʘʣʠʙʨʦʚʢʠ ʪʨʝʙʫʝʪʩʷ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʜʢʣʶʯʸʥ-

ʥʳʡ ʥʝʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʡ ʘʪʪʝʥʶʘʪʦʨ ʠʣʠ ʫʩʠʣʠʪʝʣʴ, ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ 

ʪʦʣʴʢʦ ʥʦʤʠʥʘʣʴʥʦʝ ʦʩʣʘʙʣʝʥʠʝ (ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ) ʠʣʠ ʂʋ (ʦʪʨʠʮʘ-

ʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ) ʚ ʜʝʮʠʙʝʣʘʭ ʚ ʧʦʣʝ çʧʦʪʝʨʠ é ʥʘ F = 0 ʄɻʮè ʜʣʷ ʥʫʞʥʦʛʦ 

ʧʦʨʪʘ. ʕʪʠ ʞʝ ʧʘʨʘʤʝʪʨʳ ʚʳʥʝʩʝʥʳ ʥʘ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ çʄʦʱʥʦʩʪʴè ʚ ʛʨʫʧ-

ʧʫ çɺʥʝʰʥʠʝ ʘʪʪʝʥʶʘʪʦʨʳ (ʧʦʨʪ 1/2)è (ʨʠʩʫʥʦʢ 4.12-ʚ) ʜʣʷ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʥʠʤ.  
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6 ʂʘʣʠʙʨʦʚʢʘ 

ʂʘʣʠʙʨʦʚʢʘ (ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ) ï ʠʟʤʝʨʝʥʠʝ ʫʩʪʨʦʡʩʪʚ ʩ ʠʟʚʝʩʪʥʳʤʠ ʧʘ-

ʨʘʤʝʪʨʘʤʠ (ʥʘʟʳʚʘʝʤʳʝ ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʤʝʨʳ ʠʣʠ ʵʪʘʣʦʥʳ), ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʪʣʠʯʠʡ ʠʟʤʝʨʝʥʥʳʭ ʠ ʠʟʚʝʩʪʥʳʭ ʚʝʣʠʯʠʥ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʘʨʘ-

ʤʝʪʨʳ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʢʦʨʨʝʢʮʠʠ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ. 

ʂʦʨʨʝʢʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ï ʚʳʯʠʩʣʝʥʠʝ ʦʮʝʥʦʢ ʠʟʤʝʨʷʝʤʳʭ ʚʝ-

ʣʠʯʠʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʜʝʣʴʶ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʝʸ ʧʘʨʘʤʝʪʨʘʤʠ, ʢʦ-

ʪʦʨʳʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʧʨʦʮʝʩʩʝ ʢʘʣʠʙʨʦʚʢʠ.  

ʇʣʦʩʢʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ ï ʩʝʯʝʥʠʝ ʉɺʏ-ʪʨʘʢʪʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠ ʢʘʣʠʙ-

ʨʦʚʢʝ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʤʝʨʳ, ʵʪʘʣʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʠʛʥʘʣʦʚ ʠʣʠ 

ʵʪʘʣʦʥʥʳʝ ʠʟʤʝʨʠʪʝʣʠ. ʇʣʦʩʢʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʥʝʩʝʥʘ ʚ ʜʨʫʛʦʝ 

ʩʝʯʝʥʠʝ ʉɺʏ-ʪʨʘʢʪʘ, ʥʝʜʦʩʪʫʧʥʦʝ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʵʪʘʣʦʥʦʚ. 

6.1 ʅʘʙʦʨʳ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ 

ʂʘʣʠʙʨʦʚʢʘ ʈ42 ʢʘʢ ʠʟʤʝʨʠʪʝʣʷ S-ʧʘʨʘʤʝʪʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ ʥʘʙʦʨʦʚ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ: 

Å ʥʘʙʦʨ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ, ʩʦʜʝʨʞʘʱʠʡ ʤʝʨʳ (ʥʘʛʨʫʟʢʠ) ʦʪʨʘʞʝʥʠʷ 
ʠ ʧʝʨʝʜʘʯʠ, ʧʦʜʢʣʶʯʘʝʤʳʝ ʚʨʫʯʥʫʶ (ʨʠʩʫʥʦʢ 3.1); 

Å ʤʦʜʫʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʘʣʠʙʨʦʚʢʠ (ʵʣʝʢʪʨʦʥʥʳʡ ʢʘʣʠʙʨʘʪʦʨ), ʩʦ-
ʜʝʨʞʘʱʠʡ ʥʘʙʦʨ ʤʝʨ ʦʪʨʘʞʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ, ʧʝʨʝʢʣʶʯʘʝʤʳʭ ʢʦ-

ʤʘʥʜʘʤʠ ʢʦʤʧʴʶʪʝʨʘ (ʨʠʩʫʥʦʢ 6.2); 

Å ʤʝʨʳ ʚ ʚʦʣʥʦʚʦʜʥʦʤ ʪʨʘʢʪʝ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ (ʢʦʨʦʪʢʦʟʘ-
ʤʳʢʘʪʝʣʴ, ʯʝʪʚʝʨʪʴʚʦʣʥʦʚʦʡ ʦʪʨʝʟʦʢ ʠ ʜʨ., ʨʠʩʫʥʦʢ 6.3); 

Å ʢʘʣʠʙʨʦʚʦʯʥʘʷ ʧʣʘʩʪʠʥʘ ʜʣʷ ʟʦʥʜʦʚʦʡ ʩʪʘʥʮʠʠ. 

ʂʘʣʠʙʨʦʚʢʘ ʈ42 ʢʘʢ ʠʟʤʝʨʠʪʝʣʷ ʤʦʱʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ 

ʩʨʘʚʥʝʥʠʷ ʩ ʵʪʘʣʦʥʥʳʤ ʠʟʤʝʨʠʪʝʣʝʤ. ɼʣʷ ʢʘʣʠʙʨʦʚʢʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʟ-

ʤʝʨʠʪʝʣʠ ʤʦʱʥʦʩʪʠ ʩʝʨʠʠ PLS ʧʨʦʠʟʚʦʜʩʪʚʘ ɸʆ çʅʇʌ çʄʠʢʨʘʥè, ʘ ʪʘʢʞʝ ʥʝ-

ʢʦʪʦʨʳʝ ʤʦʜʝʣʠ ʩʪʦʨʦʥʥʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ1). 

ʇʨʠ ʢʘʣʠʙʨʦʚʢʝ ʈ42, ʢʘʢ ʠʟʤʝʨʠʪʝʣʷ ʤʦʱʥʦʩʪʠ ʰʫʤʘ, ʧʨʠʤʝʥʷʝʪʩʷ ʵʪʘ-

ʣʦʥʥʳʡ ʛʝʥʝʨʘʪʦʨ ʰʫʤʘ. ɼʣʷ ʢʘʣʠʙʨʦʚʢʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʛʝʥʝ-

ʨʘʪʦʨʳ ʰʫʤʘ, ʥʘʧʨʠʤʝʨ: ʪʚʝʨʜʦʪʝʣʴʥʳʝ ɻʐ, ʫʧʨʘʚʣʷʝʤʳʝ ʥʘʧʨʷʞʝʥʠʝʤ ʧʠʪʘ-

ʥʠʷ ʧʣʶʩ 28 ɺ; ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʢʘʣʠʙʨʦʚʢʠ ʢ ʧʦʨʪʘʤ ʈ42 ʧʦʜʢʣʶʯʘʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘ ʩ ʠʟʚʝʩʪ-

ʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ï ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʤʝʨʳ ʦʪʨʘʞʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ. ʉʨʘʚʥʠʚʘʷ 

ʠʟʚʝʩʪʥʳʝ ʠ ʠʟʤʝʨʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ, ʇʆ Graphit ʚʳʯʠʩʣʷʝʪ 

ʬʘʢʪʦʨʳ ʦʰʠʙʦʢ (ʩʤ. ʧʨʠʣʦʞʝʥʠʝ ʩ ʦʧʠʩʘʥʠʝʤ ʬʦʨʤʫʣ ʜʣʷ ʢʦʨʨʝʢʮʠʠ S-

                                           
1)ʋʪʦʯʥʷʡʪʝ ʩʧʠʩʦʢ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʠʟʤʝʨʠʪʝʣʝʡ ʤʦʱʥʦʩʪʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 
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ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʘʩʯʝʪʫ ʇɻ ʯ. I ʥʘʩʪʦʷʱʝʛʦ ʈʕ), ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʠʟʤʝʨʝʥʠʡ.  

 

ʈʠʩʫʥʦʢ 6.1 ï ʅʘʙʦʨ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ 

 

 

ʈʠʩʫʥʦʢ 6.2 ï ʕʣʝʢʪʨʦʥʥʳʡ ʢʘʣʠʙʨʘʪʦʨ ʩʝʨʠʠ ʕʂ4  

ɺ ʥʘʙʦʨʳ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ ʚʭʦʜʷʪ ʧʝʨʝʭʦʜʳ ʩ ʩʦʝʜʠʥʠʪʝʣʷʤʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʤ ʧʦʨʪʘʤ ʈ42 ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʩʦʝʜʠʥʠʪʝʣʷʤʠ ʪʨʝʙʫʝʤʦʛʦ ʪʠʧʘ ʩ 

ʜʨʫʛʦʡ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʨ ʦʪʨʘʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʛʨʫʟʢʠ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ, ʢʦ-

ʨʦʪʢʦʟʘʤʢʥʫʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ (ʪ. ʝ. ʠʭ ʦʧʠʩʘʥʠʝ) ʩʦʜʝʨʞʘʪʩʷ ʚ 

ʬʘʡʣʝ *.mck (ʜʘʣʝʝ ï ʬʘʡʣ ʦʧʠʩʘʥʠʷ) ʥʘ flash-ʥʘʢʦʧʠʪʝʣʝ (ʠʣʠ ʠʥʦʡ ʥʦʩʠʪʝʣʴ 

ʠʥʬʦʨʤʘʮʠʠ) ʠʟ ʩʦʩʪʘʚʘ ʥʘʙʦʨʘ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ. ʌʘʡʣʳ ʦʧʠʩʘʥʠʷ ʜʣʷ ʢʘ-

ʣʠʙʨʘʪʦʨʦʚ ʵʣʝʢʪʨʦʥʥʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʧʠʩʘʥʳ ʚ ʧʘʤʷʪʴ ʩʘʤʦʛʦ ʢʘʣʠʙʨʘʪʦʨʘ ʠ 

ʩʯʠʪʳʚʘʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʝʛʦ ʧʦʜʢʣʶʯʝʥʠʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, 

ʥʘʧʨʠʤʝʨ ʜʣʷ çʥʝʚʩʪʘʚʣʷʝʤʳʭè ʢʘʣʠʙʨʘʪʦʨʦʚ (ʪ. ʝ. ʢʘʣʠʙʨʘʪʦʨʳ ʩ ʦʜʠʥʘʢʦʚʳʤʠ 
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ʩʦʝʜʠʥʠʪʝʣʷʤʠ), ʤʦʞʝʪ ʠʤʝʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʬʘʡʣ ʦʧʠʩʘʥʠʷ ʥʘ flash-

ʥʘʢʦʧʠʪʝʣʝ (ʩʤ. ʧ. 6.5).  

 

ʈʠʩʫʥʦʢ 6.3 ï ʅʘʙʦʨ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ ʚ ʚʦʣʥʦʚʦʜʥʦʤ ʪʨʘʢʪʝ  

ʂʘʢʠʝ ʤʝʨʳ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ï ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʠʣʠ ʨʘʩʩʦʛʣʘʩʦ-

ʚʘʥʥʳʝ? ʇʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʦʯʥʦʩʪʴʶ ʧʘʨʘ-

ʤʝʪʨʦʚ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ. ʇʦʵʪʦʤʫ ʣʫʯʰʝ ʪʝ ʥʘʛʨʫʟʢʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʙʦʣʝʝ ʪʦʯʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʬʠʟʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ. çʍʦ-

ʨʦʰʘʷè ʩʦʛʣʘʩʦʚʘʥʥʘʷ ʥʘʛʨʫʟʢʘ ʦʪʨʘʞʘʝʪ ʧʦʨʷʜʢʘ ʤʠʥʫʩ 40 ʜɹ (0,01 ʚ ʣʠʥʝʡʥʦʤ 

ʤʘʩʰʪʘʙʝ), ʘ ʚ ʨʘʩʯʸʪʘʭ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 0. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ ʩʦʜʝʨʞʘʪʩʷ ʚ ʬʘʡʣʝ ʦʧʠʩʘʥʠʷ ʥʘʙʦ-

ʨʘ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʦʙʘʚʠʪʴ ʚ ʩʧʠʩʦʢ ʢʘʣʠʙʨʦʚʦʯʥʳʭ 

ʥʘʙʦʨʦʚ (ʨʠʩʫʥʦʢ 6.5). ʆʪʢʨʳʪʴ ʜʘʥʥʳʡ ʩʧʠʩʦʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʫʷ ʧʫʥʢʪ ʤʝʥʶ 

çʂʘʣʠʙʨʦʚʢʘ > ʉʧʠʩʦʢ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʥʘʙʦʨʦʚéè (ʨʠʩʫʥʦʢ 6.4), ʣʠʙʦ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʚʪʦʨʦʤ ʰʘʛʝ çʅʘʩʪʨʦʡʢʘ ʢʦʥʬʠʛʫʨʘʮʠʠè ʚ ʤʘʩʪʝʨʝ ʢʘʣʠʙʨʦʚʢʠ. 

 

ʈʠʩʫʥʦʢ 6.4 ï ʄʝʥʶ ʢʘʣʠʙʨʦʚʢʠ 

 

 ï ʜʦʙʘʚʣʝʥʠʝ ʬʘʡʣʘ ʦʧʠʩʘʥʠʷ ʥʘʙʦʨʘ ʚ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʥʘʙʦʨʦʚ; 

 ï ʫʜʘʣʝʥʠʝ ʬʘʡʣʘ ʦʧʠʩʘʥʠʷ ʥʘʙʦʨʘ ʠʟ ʩʧʠʩʢʘ; 

 ï ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʥʘʙʦʨʘ; 

 ï ʟʘʢʨʳʪʠʝ ʦʢʥʘ ʩʧʠʩʢʘ. 

ɺ ʇʨʠʣʦʞʝʥʠʝ ɸ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʜʘʢʪʦʨ ʥʘʙʦʨʦʚ (ʪ.ʝ. ʬʘʡʣʦʚ) ʢʘʣʠʙʨʦ-
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ʚʦʯʥʳʭ ʤʝʨ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʦʜʝʣʠ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ ʠ ʩʧʦʩʦʙʳ ʠʭ ʦʧʠʩʘʥʠʷ. 

 

ʈʠʩʫʥʦʢ 6.5 ï ʋʧʨʘʚʣʝʥʠʝ ʥʘʙʦʨʘʤʠ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ 

 

6.2 ɺʳʙʦʨ ʤʝʪʦʜʘ ʢʘʣʠʙʨʦʚʢʠ 

ʇʨʦʮʝʩʩ ʢʘʣʠʙʨʦʚʢʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʟʘʧʫʩʢʘ ʤʘʩʪʝʨʘ ʢʘʣʠʙʨʦʚʢʠ (ʤʝʥʶ 

çʂʘʣʠʙʨʦʚʢʘ > ʄʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠéè, ʣʠʙʦ çʛʦʨʷʯʘʷè ʢʣʘʚʠʰʘ çF6è). ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʟʘʧʫʩʪʠʪʩʷ ʤʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠ ʠ ʧʨʝʜʣʦʞʠʪ ʚʳʙʨʘʪʴ ʤʝʪʦʜ ʢʘʣʠʙʨʦʚʢʠ 

(ʨʠʩʫʥʦʢ 6.6). 

 

ʈʠʩʫʥʦʢ 6.6 ï ʆʢʥʦ ʤʘʩʪʝʨʘ ʢʘʣʠʙʨʦʚʢʠ 

çʋʧʨʘʚʣʷʝʤʘʷè ʢʘʣʠʙʨʦʚʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʙʦʨʘ ʤʝʨ. ɺ 

ʧʨʦʮʝʩʩʝ ʢʘʣʠʙʨʦʚʢʠ ʚ ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʮʝʥʘʨʠʝʤ ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʫʜʝʪ 

ʧʨʝʜʣʘʛʘʪʴʩʷ ʧʦʜʢʣʶʯʠʪʴ ʦʯʝʨʝʜʥʫʶ ʤʝʨʫ ʢʘʣʠʙʨʦʚʢʠ. 

çʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷè ʢʘʣʠʙʨʦʚʢʘ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʘʙʦʨʘ ʤʝʨ. ʄʘʩʪʝʨʦʤ ʢʘʣʠʙʨʦʚʢʠ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥ ʧʝʨʝʯʝʥʴ ʰʘʛʦʚ ʢʘʣʠʙʨʦʚ-

ʢʠ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ. 

çɸʚʪʦʤʘʪʠʯʝʩʢʘʷè ʢʘʣʠʙʨʦʚʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʢʘʣʠʙʨʘʪʦ-
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ʨʦʤ. ʄʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠ ʧʨʝʜʣʦʞʠʪ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʵʣʝʢʪʨʦʥʥʦʤʫ ʢʘʣʠʙʨʘʪʦ-

ʨʫ, ʧʨʦʚʝʨʠʪ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʜʢʣʶʯʝʥʠʷ ʠ ʚʳʧʦʣʥʠʪ ʥʝʦʙ-

ʭʦʜʠʤʳʝ ʧʝʨʝʢʣʶʯʝʥʠʷ ʢʘʣʠʙʨʘʪʦʨʘ ʠ ʠʟʤʝʨʝʥʠʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. 

 ɼʣʷ ʧʝʨʝʭʦʜʘ ʢ ʩʣʝʜʫʶʱʝʤʫ ʰʘʛʫ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʦʙʭʦʜʠʤʦ 
ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɼʘʣʝʝè.  

 ʂʥʦʧʢʘ çʅʘʟʘʜè ʧʦʟʚʦʣʷʝʪ ʚʝʨʥʫʪʴʩʷ ʥʘ ʧʨʝʜʳʜʫʱʠʡ ʰʘʛ ʥʘʩʪʨʦʡʢʠ ʠ 

ʠʟʤʝʥʠʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʧʘʨʘʤʝʪʨʳ. 

 ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʆʪʤʝʥʘè ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʝʥʦ ʟʘʢʨʳʪʠʝ ʤʘ-

ʩʪʝʨʘ ʢʘʣʠʙʨʦʚʢʠ. 

6.3 ɺʳʙʦʨ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʥʘʙʦʨʦʚ ʠ ʪʠʧʘ ʢʘʣʠʙʨʦʚʢʠ 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʢʘʣʠʙʨʦʚʢʠ çʋʧʨʘʚʣʷʝʤʘʷè ʣʠʙʦ çʇʦʣʴʟʦʚʘʪʝʣʴ-

ʩʢʘʷè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʰʘʛʫ çʅʘʩʪʨʦʡʢʘ ʢʦʥʬʠʛʫʨʘʮʠʠè (ʨʠʩʫ-

ʥʦʢ 6.7). ʆʧʠʩʘʥʠʝ ʜʘʥʥʦʛʦ ʰʘʛʘ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʕʂ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʧ. 6.5.  

ʈʘʜʠʦ-ʢʥʦʧʢʠ ʚ ʛʨʫʧʧʝ çʀʩʧʦʣʴʟʫʝʤʳʝ ʧʦʨʪʳè ʟʘʜʘʶʪ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ 

ʢʘʣʠʙʨʦʚʢʝ ʠ ʠʟʤʝʨʝʥʠʠ ʧʦʨʪʳ ʈ42. ɽʩʣʠ ʚʳʙʨʘʥ ʦʜʠʥ ʠʟ ʧʦʨʪʦʚ ï çὛ  

(ʧʦʨʪ 1)è ʠʣʠ çS22 (ʧʦʨʪ 2)è, ʪʦ ʙʫʜʝʪ ʠʟʤʝʨʷʪʴʩʷ ʪʦʣʴʢʦ ʦʪʨʘʞʝʥʠʝ ʦʪ ʠʩʩʣʝʜʫ-

ʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜʢʣʶʯʸʥʥʦʛʦ ʢ ʧʦʨʪʫ 1 ʠʣʠ 2. ɽʩʣʠ ʚʳʙʨʘʥʘ ʨʘʜʠʦ-ʢʥʦʧʢʘ 

çS (ʧʦʨʪʳ 1-2)è, ʪʦ ʠʟʤʝʨʷʪʴʩʷ ʤʦʛʫʪ ʢʘʢ ʦʪʨʘʞʝʥʠʝ ʦʪ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ, ʪʘʢ ʠ ʧʝʨʝʜʘʯʘ ʯʝʨʝʟ ʥʝʛʦ. ɺʘʨʠʘʥʪ çʰʫʤ (ʧʦʨʪ 2)è ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʘ-

ʣʠʙʨʦʚʢʠ ʰʫʤʦʚʦʛʦ ʧʨʠʸʤʥʠʢʘ (ʪʦʣʴʢʦ ʜʣʷ ʈ4226ɸ, ʩʤ. ʧ. 4.6.7).  

 

ʈʠʩʫʥʦʢ 6.7 ï ʅʘʩʪʨʦʡʢʘ ʢʦʥʬʠʛʫʨʘʮʠʠ  

ɺ ʛʨʫʧʧʝ çʂʦʥʬʠʛʫʨʘʮʠʷ ʧʦʨʪʦʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘè ʚ ʧʦʣʷʭ ʩʦ 

ʩʧʠʩʢʦʤ ʚʳʙʠʨʘʶʪʩʷ ʪʠʧ ʩʦʝʜʠʥʠʪʝʣʷ (IX, III, N, 3,5/SMA ʠ ʜʨ.) ʠ ʚʠʜ (ʚʠʣʢʘ, 

ʨʦʟʝʪʢʘ, ʫʥʠʚʝʨʩʘʣʴʥʳʡ). ɺ ʩʧʠʩʢʝ ʜʦʩʪʫʧʥʳʭ ʪʠʧʦʚ ʠ ʚʠʜʦʚ ʩʦʝʜʠʥʠʪʝʣʝʡ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʦʣʴʢʦ ʩʦʝʜʠʥʠʪʝʣʠ, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʚ ʜʦʩʪʫʧʥʳʭ ʬʘʡʣʘʭ ʦʧʠ-
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ʩʘʥʠʷ ʥʘʙʦʨʦʚ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ. ɺ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʘʣʠʙʨʦʚʢʝ ʩʧʠʩʦʢ ʩʦ-

ʝʜʠʥʠʪʝʣʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʘʡʣʦʤ ʦʧʠʩʘʥʠʷ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ, ʩʯʠʪʘʥʥʳʤ ʠʟ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʘʣʠʙʨʘʪʦʨʘ, ʣʠʙʦ ʟʘʛʨʫʞʝʥʥʳʤ ʠʟ ʬʘʡʣʘ. 

ʇʦʣʝ ʩʦ ʩʧʠʩʢʦʤ ʚ ʛʨʫʧʧʝ çʂʘʣʠʙʨʦʚʦʯʥʳʡ ʥʘʙʦʨè (ʨʠʩʫʥʦʢ 6.7) ʧʦʟʚʦ-

ʣʷʝʪ ʚʳʙʨʘʪʴ ʥʘʙʦʨ ʜʣʷ ʧʨʝʜʩʪʦʷʱʝʡ ʢʘʣʠʙʨʦʚʢʠ. ɺ ʩʧʠʩʢʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʦʣʴ-

ʢʦ ʪʝ ʥʘʙʦʨʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ ʤʝʨʳ ʩ ʩʦʝʜʠʥʠʪʝʣʷʤʠ, ʩʦʚʧʘʜʘ-

ʶʱʠʤʠ ʩ ʩʦʝʜʠʥʠʪʝʣʷʤʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʝʩʣʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ 

ʢʘʣʠʙʨʦʚʢʠ çʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷè). ʂʥʦʧʢʘ çʉʧʠʩʦʢ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʥʘʙʦʨʦʚ éè 

ʦʪʢʨʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʢʥʦ (ʨʠʩʫʥʦʢ 6.5). 

ʇʦʩʣʝ ʟʘʜʘʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʘʣʠʙʨʦʚʢʠ ʠ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çɼʘʣʝʝè 

ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ ʩ ʥʘʩʪʨʦʡʢʘʤʠ ʧʘʨʘʤʝʪʨʦʚ ʢʘʣʠʙʨʦʚʢʠ (ʨʠʩʫʥʦʢ 6.8). ʆʧʠʩʘ-

ʥʠʝ ʚʘʨʠʘʥʪʦʚ ʠ ʪʠʧʦʚ ʢʘʣʠʙʨʦʚʦʢ, ʘ ʪʘʢʞʝ ʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʧ. 6.4.  

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʨʘʥʝʝ ʚʳʙʨʘʥʥʳʡ ʢʘʣʠʙʨʦʚʦʯʥʳʡ ʥʘʙʦʨ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʳ-

ʧʦʣʥʠʪʴ ʢʘʣʠʙʨʦʚʢʫ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ, ʤʘʩʪʝʨ ʦʪʦʙʨʘʟʠʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʦʙʱʝʥʠʝ ʠ ʧʨʝʜʣʦʞʠʪ ʠʟʤʝʥʠʪʴ ʯʘʩʪʦʪʥʳʝ ʧʘʨʘʤʝʪʨʳ (ʨʠ-

ʩʫʥʦʢ 6.9). 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çɼʘʣʝʝè ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ 

ʧʨʦʮʝʩʩʫ ʢʘʣʠʙʨʦʚʢʠ, ʩʦʩʪʦʷʱʝʤʫ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʰʘʛʦʚ 

(ʨʠʩʫʥʦʢ 6.10 ʠʣʠ 6.11). ʇʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʦʚʘʪʴ ʠʥʩʪʨʫʢʮʠʷʤ ʤʘ-

ʩʪʝʨʘ ʢʘʣʠʙʨʦʚʢʠ.  

 

ʈʠʩʫʥʦʢ 6.8 ï ɺʳʙʦʨ ʪʠʧʘ ʢʘʣʠʙʨʦʚʢʠ 

 

 ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ çʋʧʨʘʚʣʷʝʤʦʡè ʢʘʣʠʙʨʦʚʢʠ ʦʙʨʘʱʘʡʪʝ ʚʥʠʤʘʥʠʝ ʥʘ 

ʪʠʧʳ ʥʘʛʨʫʟʦʢ, ʧʦʜʢʣʶʯʘʝʤʳʭ ʢ ʩʦʝʜʠʥʠʪʝʣʷʤ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʦʨ-

ʪʦʚ. 
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ʈʠʩʫʥʦʢ 6.9 ï ʉʠʪʫʘʮʠʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ  

 

 ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ çʇʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡè ʢʘʣʠʙʨʦʚʢʠ ʥʝ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʝʜʠʥʠʪʝʣʝʡ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ ʩʦʝʜʠʥʠʪʝʣʷʤ ʠʟʤʝ-

ʨʠʪʝʣʴʥʳʭ ʧʦʨʪʦʚ ï ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʙʨʘʪʴ 

ʧʦʜʭʦʜʷʱʫʶ ʤʝʨʫ. 

 

 

ʈʠʩʫʥʦʢ 6.10 ï ʐʘʛʠ çʋʧʨʘʚʣʷʝʤʦʡè ʢʘʣʠʙʨʦʚʢʠ 

ɺ çʫʧʨʘʚʣʷʝʤʦʡè ʢʘʣʠʙʨʦʚʢʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʧʦ-

ʚʪʦʨʥʦʝ ʠʟʤʝʨʝʥʠʝ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʰʘʛʦʚ, ʧʝʨʝʡʜʷ ʥʘ ʥʠʭ ʩ ʧʦʤʦʱʴʶ 

ʢʥʦʧʢʠ çʅʘʟʘʜè. ʇʨʠ ʵʪʦʤ ʧʦʷʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʪʦʨʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʚʩʝʭ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʰʘʛʦʚ. ɺ çʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡè ʢʘʣʠʙʨʦʚʢʝ ʜʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʩʚʷʟʠ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʧʦʨʷʜʢʦʤ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʠʟʤʝʨʝʥʠʡ. ʇʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʤʠʥʠʤʘʣʴʥʦ ʪʨʝʙʫʝʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʟʤʝʨʝʥʠʡ (ʧʦʤʝʯʘʶʪʩʷ ʟʝʣʸ-
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ʥʦʡ çʛʘʣʦʯʢʦʡè) ʧʨʦʮʝʩʩ ʢʘʣʠʙʨʦʚʢʠ ʤʦʞʥʦ ʟʘʚʝʨʰʠʪʴ. 

 

ʈʠʩʫʥʦʢ 6.11 ï ʐʘʛʠ çʇʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡè ʢʘʣʠʙʨʦʚʢʠ  

ɼʣʷ ʨʘʩʯʸʪʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 

çɻʦʪʦʚʦè. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʫʥʢʮʠʝʡ ʩʦʭʨʘʥʝʥʠʷ 

ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ (ʩʤ. ʧ. 6.8). ʉʪʘʪʫʩ ʢʘʣʠʙʨʦʚʢʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʦʢʥʝ 

çʂʘʣʠʙʨʦʚʢʘ > ʀʥʬʦʨʤʘʮʠʷ ʦ ʢʘʣʠʙʨʦʚʢʘʭ éè, ʨʠʩʫʥʦʢ 6.12.  

 

ʈʠʩʫʥʦʢ 6.12 ï ʆʢʥʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʘʣʠʙʨʦʚʢʘʭ  

ɼʘʥʥʦʝ ʦʢʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙʦ ʚʩʝʭ ʚʳ-

ʧʦʣʥʝʥʥʳʭ ʢʘʣʠʙʨʦʚʢʘʭ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʭʨʘʥʠʪʴ ʠʣʠ ʫʜʘʣʠʪʴ ʚʳʜʝʣʝʥʥʫʶ 

ʢʘʣʠʙʨʦʚʢʫ, ʘ ʪʘʢʞʝ ʦʪʢʣʶʯʠʪʴ ʠʣʠ ʠʟʤʝʥʠʪʴ ʪʠʧ ʢʦʨʨʝʢʮʠʠ ʜʘʥʥʳʭ. 

6.4 ʊʠʧʳ ʢʘʣʠʙʨʦʚʦʢ  

ʇʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʦʙʫʩʣʦʚʣʝʥʳ ʰʫʤʘʤʠ, ʧʦʤʝʭʘʤʠ ʠ ʥʝʠʜʝʘʣʴʥʦ-

ʩʪʴʶ ʘʧʧʘʨʘʪʫʨʳ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʥʝʠʜʝʘʣʴʥʦʩʪʝʡ ʘʧʧʘʨʘʪʫʨʳ ʧʦʩʪʦʷʥʥʘ ʚʦ 

ʚʨʝʤʝʥʠ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʠʟʤʝʨʝ-

ʥʠʡ. ɼʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʝʣʴ ʦʰʠʙʦʢ, 
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ʚʢʣʶʯʘʶʱʘʷ 12 ʧʘʨʘʤʝʪʨʦʚ (ʬʘʢʪʦʨʦʚ ʦʰʠʙʦʢ), ʢʦʪʦʨʳʝ ʚʳʯʠʩʣʷʶʪʩʷ ʚ ʧʨʦ-

ʮʝʩʩʝ ʢʘʣʠʙʨʦʚʢʠ (ʧʦʜʨʦʙʥʝʝ ʩʤ. ʧʨʠʣʦʞʝʥʠʝ ʩ ʦʧʠʩʘʥʠʝʤ ʬʦʨʤʫʣ ʜʣʷ ʢʦʨʨʝʢ-

ʮʠʠ S-ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʘʩʯʝʪʫ ʇɻ ʯ. I ʥʘʩʪʦʷʱʝʛʦ ʈʕ). 

ɺ ʇʆ Graphit ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʢʘʣʠʙʨʦʚʦʢ: 

Å ʂʘʣʠʙʨʦʚʢʘ ʯʘʩʪʦʪʥʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ: 

- ʥʦʨʤʠʨʦʚʢʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ; 

- ʥʦʨʤʠʨʦʚʢʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʜʘʯʠ. 

Å ʆʜʥʦʧʦʨʪʦʚʘʷ ʚʝʢʪʦʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ: 

- ʚ ʧʨʷʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʜʣʷ ʠʟʤʝʨʝʥʠʷ Ὓ ); 

- ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʜʣʷ ʠʟʤʝʨʝʥʠʷ Ὓ ). 

Å ɼʚʫʭʧʦʨʪʦʚʘʷ ʚʝʢʪʦʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ: 

- ʚ ʧʨʷʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʜʣʷ ʠʟʤʝʨʝʥʠʷ Ὓ , Ὓ ); 

- ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʜʣʷ ʠʟʤʝʨʝʥʠʷ Ὓ , Ὓ ); 

- ʧʦʣʥʘʷ ʜʚʫʭʧʦʨʪʦʚʘʷ ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ (ʜʣʷ ʠʟʤʝʨʝʥʠʷ Ὓ , 

Ὓ , Ὓ , Ὓ ). 

ʅʦʨʤʠʨʦʚʢʘ ï ʧʨʦʩʪʝʡʰʠʡ ʪʠʧ ʢʘʣʠʙʨʦʚʢʠ ʠ ʢʦʨʨʝʢʮʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʢʘ-

ʣʠʙʨʦʚʢʠ ʟʘʧʦʤʠʥʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʯʘʩʪʦʪʥʫʶ ʥʝ-

ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʪʨʘʢʪʘ ʧʝʨʝʜʘʯʠ ʠʣʠ ʪʨʘʢʪʘ ʦʪʨʘʞʝʥʠʷ. ʂʦʨʨʝʢʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʜʝʣʝʥʠʠ ʠʟʤʝʨʝʥʥʳʭ ʚʝʣʠʯʠʥ ʥʘ ʟʥʘʯʝʥʠʷ, ʩʦʭʨʘʥʸʥʥʳʝ ʧʨʠ ʢʘʣʠʙʨʦʚʢʝ. 

ʆʜʥʦʧʦʨʪʦʚʘʷ ʚʝʢʪʦʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʧʝʨʝʜ ʠʟʤʝʨʝʥʠʝʤ 

ʦʪʨʘʞʝʥʠʷ ʦʪ ʫʩʪʨʦʡʩʪʚ. ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʫʩʪʨʦʡʩʪʚ, ʧʦʜʢʣʶʯʸʥʥʳʭ ʢ ʦʙʦʠʤ 

ʧʦʨʪʘʤ ʈ42, ʦʜʥʦʧʦʨʪʦʚʘʷ ʢʘʣʠʙʨʦʚʢʘ ʢʦʤʧʝʥʩʠʨʫʝʪ ʣʠʰʴ ʯʘʩʪʴ ʬʘʢʪʦʨʦʚ 

ʦʰʠʙʦʢ, ʧʦʵʪʦʤʫ ʠʟʤʝʨʝʥʠʷ ʥʝ ʩʪʦʣʴ ʪʦʯʥʳ, ʢʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʣʥʦʡ 

ʜʚʫʭʧʦʨʪʦʚʦʡ ʢʘʣʠʙʨʦʚʢʠ. 

ɼʚʫʭʧʦʨʪʦʚʘʷ ʚʝʢʪʦʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʦʜʥʦʧʦʨʪʦʚʦʡ ʚʝʢʪʦʨʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʠ ʥʦʨʤʠʨʦʚʢʠ. 

ʀʟʤʝʨʝʥʠʝ ʦʪʨʘʞʝʥʠʷ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʟʤʝʨʝʥʠʡ ʧʨʠ ʦʜʥʦʧʦʨʪʦʚʦʡ ʢʘʣʠʙʨʦʚ-

ʢʝ ï ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʪʝ ʞʝ ʬʘʢʪʦʨʳ ʦʰʠʙʦʢ. ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝ-

ʨʝʜʘʯʠ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ ʦʰʠʙʦʢ: ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʪʨʘʢʪʘ 

ʧʝʨʝʜʘʯʠ (ʢʘʢ ʧʨʠ ʥʦʨʤʠʨʦʚʢʝ), ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʠʩʪʦʯʥʠʢʘ ʠ ʠʟʦʣʷʮʠʷ ʤʝʞʜʫ 

ʧʦʨʪʘʤʠ (ʦʧʮʠʦʥʘʣʴʥʦ). 

 ʈ42 çʇʘʥʦʨʘʤʘè ʩʦʜʝʨʞʘʪ 2 ʬʘʙʨʠʯʥʳʝ ʜʚʫʭʧʦʨʪʦʚʳʝ ʚʝʢʪʦʨʥʳʝ ʢʘ-

ʣʠʙʨʦʚʢʠ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʟʘʧʠʩʘʥʥʳʝ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʧʘʤʷʪʴ ʠʟʤʝ-

ʨʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʠʟʤʝʨʝʥʥʳʭ S-

ʧʘʨʘʤʝʪʨʦʚ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʘʣʠʙʨʦʚʢʠ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʤ, ʧʦʩʣʝ ʯʝʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʣʶʯʘʶʪʩʷ (ʩʤ. ʨʠʩʫʥʦʢ 6.12). 

ʇʦʣʥʘʷ ʜʚʫʭʧʦʨʪʦʚʘʷ ʚʝʢʪʦʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ (SOLT ʢʘʣʠʙʨʦʚʢʘ) ʚ 

ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʢʦʤʧʝʥʩʠʨʫʝʪ 10 ʬʘʢʪʦʨʦʚ ʦʰʠʙʦʢ (ʠʩʢʣʶʯʘʷ ʠʟʦʣʷʮʠʶ) 

ʠʣʠ ʚʩʝ 12 (ʦ ʧʦʛʨʝʰʥʦʩʪʷʭ ʠʟʤʝʨʝʥʠʡ ʠ ʬʘʢʪʦʨʘʭ ʦʰʠʙʦʢ ʩʤ. ʧʨʠʣʦʞʝʥʠʝ ʩ 

ʦʧʠʩʘʥʠʝʤ ʬʦʨʤʫʣ ʜʣʷ ʢʦʨʨʝʢʮʠʠ S-ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʘʩʯʝʪʫ ʇɻ ʯ. I ʥʘʩʪʦʷʱʝʛʦ 

ʈʕ). ʂʦʨʨʝʢʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʥʦʡ ʜʚʫʭʧʦʨʪʦʚʦʡ 
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ʢʘʣʠʙʨʦʚʢʠ ʪʨʝʙʫʝʪ ʧʦʦʯʝʨʸʜʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ ʧʨʷʤʦʤ ʠ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚ-

ʣʝʥʠʷʭ, ʧʦʵʪʦʤʫ ʠʟʤʝʨʝʥʠʷ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʚʜʚʦʝ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ 

ʚʘʨʠʘʥʪʘʭ ʢʘʣʠʙʨʦʚʢʠ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʬʘʢʪʦʨʦʚ ʦʰʠʙʦʢ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ, ʪʝʤ ʚʳʰʝ 

ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʥʝʣʴʟʷ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʦʮʝʥʢʘ ʦʰʠʙʦʢ ʪʘʢʞʝ ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʩ ʥʝʢʦʪʦʨʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝ-

ʩʪʚʘ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ. 

ɼʣʷ S-ʧʘʨʘʤʝʪʨʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʠʝʤ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʜʘʥʥʳʝ ʨʘʟʥʦʛʦ ʪʠʧʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

3  ʠ 3  ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʚʫʭʧʦʨʪʦʚʘʷ ʚʝʢʪʦʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʚ ʧʨʷʤʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 3  ʠ 3  ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴ-

ʩʷ ʥʦʨʤʠʨʦʚʘʥʠʝ. 

6.4.1 ʅʦʨʤʠʨʦʚʢʘ 

ʅʦʨʤʠʨʦʚʢʘ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ï ʵʪʦ ʜʝʣʝʥʠʝ ʠʟʤʝʨʷʝʤʦʛʦ S-ʧʘʨʘʤʝʪʨʘ ʥʘ 

ʥʝʢʦʪʦʨʫʶ ʢʦʤʧʣʝʢʩʥʫʶ ʚʝʣʠʯʠʥʫ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜʘʯʠ 

ʪʨʘʢʪʘ. 

ʅʦʨʤʠʨʦʚʢʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʜʘʯʠ ʜʦʣʞʥʘ ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʢʘʣʠʙ-

ʨʦʚʢʘ ʥʘ ʧʨʦʭʦʜ (ʨʠʩʫʥʦʢ 6.13), ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʟʘʧʦʤʠ-

ʥʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʨʝ-

ʥʘ ʠʟʦʣʷʮʠʷ ʤʝʞʜʫ ʧʦʨʪʘʤʠ. 

 

ʈʠʩʫʥʦʢ 6.13 ï ʂʘʣʠʙʨʦʚʢʘ ʥʘ ʧʨʦʭʦʜ 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ ʜʣʷ ʥʦʨʤʠʨʦʚʢʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʜʘ-

ʯʠ: 

 

 ɿʘʜʘʡʪʝ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʠ ʤʦʱʥʦʩʪʴ ʟʦʥʜʠʨʦ-
ʚʘʥʠʷ (ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʧʘʨʘʤʝʪʨʘʤʠ ʈ42 ʫʢʘʟʘʥʦ ʚ ʨʘʟʜʝʣʝ 7). 

 

 ɺʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ çʂʘʣʠʙʨʦʚʢʘ > ʄʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠéè. ɺ ʧʦ-
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ʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʤʘʩʪʝʨʘ ʢʘʣʠʙʨʦʚʢʠ ʚʳʙʝʨʠʪʝ ʤʝʪʦʜ ʢʘʣʠʙʨʦʚʢʠ ï 

çʋʧʨʘʚʣʷʝʤʘʷè, çʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷè ʠʣʠ çɸʚʪʦʤʘʪʠʯʝʩʢʘʷè. ʇʦʩʣʝ 

ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çɼʘʣʝʝè ʚ ʦʢʥʝ ʥʘʩʪʨʦʡʢʠ ʢʦʥʬʠʛʫʨʘʮʠʠ (ʨʠʩʫ-

ʥʦʢ 6.7) ʚʳʙʝʨʠʪʝ ʨʘʜʠʦ-ʢʥʦʧʢʫ çS (ʧʦʨʪʳ 1-2)è.  

  

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʜʘʡʪʝ ʩʦʝʜʠʥʠʪʝʣʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʥʘʙʦʨ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ, ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çɼʘʣʝʝè. 

 

 ɺʳʙʝʨʠʪʝ ʚʘʨʠʘʥʪ çʂʘʣʠʙʨʦʚʢʘ ʯʘʩʪʦʪʥʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠè ʠ ʪʠʧ 

ʢʘʣʠʙʨʦʚʢʠ çʏʘʩʪʦʪʥʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘ ʧʨʦʭʦʜè, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 6.14. ʅʦʤʝʨ ʧʦʨʪʘ 1 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʦʥʜʠʨʦʚʘʥʠʶ ʚ ʧʨʷʤʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, 2 ï ʚ ʦʙʨʘʪʥʦʤ.  

  

ʇʨʠ ʩʙʨʦʰʝʥʥʦʤ ʬʣʘʞʢʝ çʇʨʦʠʟʚʦʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝè ʤʘʩʪʝʨ ʢʘʣʠʙ-

ʨʦʚʢʠ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʰʘʛʘʭ ʧʨʝʜʣʦʞʠʪ ʧʦʜʢʣʶʯʠʪʴ ʤʝʨʫ ʥʘ ʧʨʦʭʦʜ 

ʠʟ ʥʘʙʦʨʘ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ, ʘ ʧʨʠ ʢʦʨʨʝʢʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝ-

ʥʠʡ ʙʫʜʫʪ ʫʯʪʝʥʳ ʧʘʨʘʤʝʪʨʳ ʤʝʨʳ ʥʘ ʧʨʦʭʦʜ. ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ 

ʬʣʘʞʢʝ çʇʨʦʠʟʚʦʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝè ʚ ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʥʘ ʧʨʦʭʦʜ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʦʠʟʚʦʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʩʦʝʜʠʥʷʶʱʝʝ ʧʦʨʪʳ ʈ42. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʟʫʣʴʪʘʪ ʢʦʨʨʝʢʮʠʠ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʦʪʣʠʯʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʜʘʯʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʝʨʝʜʘʯʠ ʫʩʪʨʦʡʩʪʚʘ, ʥʘ ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʷʣʘʩʴ ʢʘʣʠʙʨʦʚʢʘ, ʯʪʦ ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʧʦ ʦʙʨʘʟʮʫ.  

ʋʩʪʘʥʦʚʢʘ ʬʣʘʞʢʘ çʀʟʤʝʨʝʥʠʝ ʠʟʦʣʷʮʠʠè ʧʦʟʚʦʣʠʪ ʠʟʤʝʨʠʪʴ ʠ ʫʯʝʩʪʴ 

ʧʨʠ ʢʦʨʨʝʢʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʠʟʦʣʷʮʠʶ ʤʝʞʜʫ ʠʟʤʝʨʠʪʝʣʴ-

ʥʳʤʠ ʧʦʨʪʘʤʠ.  

 

 

ʈʠʩʫʥʦʢ 6.14 ï ʇʘʨʘʤʝʪʨʳ ʥʦʨʤʠʨʦʚʢʠ ʥʘ ʧʨʦʭʦʜ  

 

 ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çɼʘʣʝʝè ʠ ʩʣʝʜʫʡʪʝ ʠʥʩʪʨʫʢʮʠʷʤ ʤʘʩʪʝʨʘ ʢʘʣʠʙʨʦʚʦʢ.
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ʄʘʩʪʝʨ ʢʘʣʠʙʨʦʚʦʢ ʧʨʝʜʣʦʞʠʪ ʩʦʝʜʠʥʠʪʴ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʦʨʪʳ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 6.13, ʠʩʧʦʣʴʟʫʷ ʤʝʨʫ ʥʘ ʧʨʦʭʦʜ ʠʟ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ 

ʥʘʙʦʨʘ ʠʣʠ ʧʨʦʠʟʚʦʣʴʥʫʶ. ɽʩʣʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ ʙʳʣʦ ʟʘʜʘʥʦ ʠʟʤʝ-

ʨʝʥʠʝ ʠʟʦʣʷʮʠʠ, ʪʦ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʧʦʜʢʣʶʯʠʪʴ ʢ ʧʦʨʪʘʤ ʩʦʛʣʘʩʦʚʘʥ-

ʥʳʝ ʠʣʠ ʨʘʩʩʦʛʣʘʩʦʚʘʥʥʳʝ ʥʘʛʨʫʟʢʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 6.20.  

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʨʝʥʠʡ ʧʦʷʚʠʪʩʷ ʦʢʥʦ, ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʱʝʝ ʦ ʟʘʚʝʨʰʝʥʠʠ ʢʘʣʠʙʨʦʚʢʠ. 

 

ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʢʘʣʠʙʨʦʚʢʠ ʚ ʦʢʥʝ çʀʥʬʦʨʤʘʮʠʷ ʦ ʢʘʣʠʙ-

ʨʦʚʢʘʭ éè ʧʦʷʚʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʚʝʜʸʥʥʦʡ ʢʘʣʠʙʨʦʚʢʝ ʠ ʝʸ ʪʠʧʝ (ʨʠʩʫ-

ʥʦʢ 6.12). ʌʣʘʞʦʢ ʤʦʞʝʪ ʙʳʪʴ ʩʙʨʦʰʝʥ ʠʣʠ ʫʩʪʘʥʦʚʣʝʥ, ʯʪʦ ʧʨʠʚʝʜʸʪ ʢ ʦʪʢʣʶ-

ʯʝʥʠʶ ʠʣʠ ʚʢʣʶʯʝʥʠʶ ʢʦʨʨʝʢʮʠʠ ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʚʳʙʨʘʥʥʦʡ ʢʘ-

ʣʠʙʨʦʚʢʠ. 

ʅʦʨʤʠʨʦʚʢʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʥʘ ʚʝʣʠʯʠ-

ʥʫ ʦʪʨʘʞʝʥʠʷ ʦʪ ʦʜʥʦʡ ʠʟ ʥʘʛʨʫʟʦʢ ï ʥʘʛʨʫʟʢʠ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ (ʍʍ), ʢʦʨʦʪʢʦʟʘ-

ʤʢʥʫʪʦʡ (ʂɿ) ʠʣʠ ʧʨʦʠʟʚʦʣʴʥʦʡ (ʩ ʥʝʠʟʚʝʩʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ). ʂʨʦʤʝ ʪʦʛʦ 

ʥʦʨʤʠʨʦʚʢʘ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʥʘ ʩʨʝʜʥʝʝ (ʪʦʯʥʝʝ ʧʦʣʫʨʘʟʥʦʩʪʴ) ʚʝʣʠʯʠʥ ʦʪ-

ʨʘʞʝʥʠʡ ʦʪ ʥʘʛʨʫʟʢʠ ʍʍ ʠ ʂɿ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʨʝʥʦ ʦʪʨʘʞʝʥʠʝ 

ʦʪ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʥʘʛʨʫʟʢʠ ʜʣʷ ʦʮʝʥʢʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʦʨʪʘ. 

ʉʭʝʤʘ ʢʘʣʠʙʨʦʚʢʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 6.15.  

 

ʈʠʩʫʥʦʢ 6.15 ï ʂʘʣʠʙʨʦʚʢʘ ʥʘ ʍʍ ʠ ʂɿ  

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ ʜʣʷ ʥʦʨʤʠʨʦʚʢʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘ-

ʞʝʥʠʷ: 

 

 ɿʘʜʘʡʪʝ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʠ ʤʦʱʥʦʩʪʴ ʟʦʥʜʠʨʦ-
ʚʘʥʠʷ (ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʧʘʨʘʤʝʪʨʘʤʠ ʈ42 ʫʢʘʟʘʥʦ ʚ ʨʘʟʜʝʣʝ 7). 

 

 ɺʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ çʂʘʣʠʙʨʦʚʢʘ > ʄʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠéè. ɺ ʧʦ-

ʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʤʘʩʪʝʨʘ ʢʘʣʠʙʨʦʚʢʠ ʚʳʙʝʨʠʪʝ ʤʝʪʦʜ ʢʘʣʠʙʨʦʚʢʠ ï 

çʋʧʨʘʚʣʷʝʤʘʷè, çʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷè ʠʣʠ çɸʚʪʦʤʘʪʠʯʝʩʢʘʷè. ʇʦʩʣʝ 
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ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çɼʘʣʝʝè ʚ ʦʢʥʝ ʥʘʩʪʨʦʡʢʠ ʢʦʥʬʠʛʫʨʘʮʠʠ (ʨʠʩʫ-

ʥʦʢ 6.7) ʚʳʙʝʨʠʪʝ ʨʘʜʠʦ-ʢʥʦʧʢʫ çS11 (ʧʦʨʪ1)è ʠʣʠ çS22 (ʧʦʨʪ2)è. 

  

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʜʘʡʪʝ ʩʦʝʜʠʥʠʪʝʣʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʥʘʙʦʨ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ, ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çɼʘʣʝʝè.  

 

 ɺ ʧʦʣʝ ʩʦ ʩʧʠʩʢʦʤ çʊʠʧ ʢʘʣʠʙʨʦʚʢʠè ʚʳʙʝʨʠʪʝ ʚʘʨʠʘʥʪ çʏʘʩʪʦʪʥʘʷ 
ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦ ʦʪʨʘʞʝʥʠʶè, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 6.16.  

  

ʌʣʘʞʢʠ çʅʘʛʨʫʟʢʘ ʍʍè, çʅʘʛʨʫʟʢʘ ʂɿè ʠ çʇʨʦʠʟʚʦʣʴʥʘʷ ʥʘʛʨʫʟʢʘè 

ʟʘʜʘʶʪ ʤʝʨʳ, ʥʘ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʘ ʢʘʣʠʙʨʦʚʢʘ. ʋʩʪʘʥʦʚʢʘ 

ʬʣʘʞʢʘ çʅʘʛʨʫʟʢʘ ʍʍè ʠʣʠ çʅʘʛʨʫʟʢʘ ʂɿè ʩʙʨʘʩʳʚʘʝʪ ʬʣʘʞʦʢ çʇʨʦ-

ʠʟʚʦʣʴʥʘʷ ʥʘʛʨʫʟʢʘè ʠ ʥʘʦʙʦʨʦʪ.   

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʳʭ ʥʘʛʨʫʟʦʢ ʤʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠ ʚ ʧʦʩʣʝʜʫ-

ʶʱʠʭ ʰʘʛʘʭ ʧʨʝʜʣʦʞʠʪ ʧʦʜʢʣʶʯʠʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʤʝʨʳ. ɽʩʣʠ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʥʘʛʨʫʟʢʠ ʍʍ ʠ/ʠʣʠ ʂɿ, ʪʦ ʠʭ ʧʘʨʘʤʝʪʨʳ ʙʫʜʫʪ ʧʨʦʯʠʪʘʥʳ ʠʟ 

ʥʘʙʦʨʘ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ. ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʬʣʘʞʢʝ çʇʨʦʠʟʚʦʣʴ-

ʥʘʷ ʥʘʛʨʫʟʢʘè ʚ ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʥʘ ʦʪʨʘʞʝʥʠʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʧʨʦʠʟʚʦʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ (ʩ ʥʝʠʟʚʝʩʪʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʪʨʘʞʝʥʠʷ), 

ʧʦʜʢʣʶʯʸʥʥʦʝ ʢ ʠʟʤʝʨʠʪʝʣʴʥʦʤʫ ʧʦʨʪʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʟʫʣʴʪʘʪ ʢʦʨ-

ʨʝʢʮʠʠ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʦʪʣʠʯʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ, ʥʘ 

ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʷʣʘʩʴ ʢʘʣʠʙʨʦʚʢʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ 

ʥʘʩʪʨʦʡʢʝ ʧʦ ʦʙʨʘʟʮʫ.  

ʌʣʘʞʦʢ çʉʦʛʣʘʩʦʚʘʥʥʘʷ ʥʘʛʨʫʟʢʘè ʦʪʦʙʨʘʞʘʝʪʩʷ, ʝʩʣʠ ʚ ʢʘʣʠʙʨʦʚʦʯ-

ʥʦʤ ʥʘʙʦʨʝ ʝʩʪʴ ʩʦʛʣʘʩʦʚʘʥʥʘʷ ʥʘʛʨʫʟʢʘ ʩ ʧʦʜʭʦʜʷʱʠʤ ʩʦʝʜʠʥʠʪʝʣʝʤ. 

ʋʩʪʘʥʦʚʢʘ ʬʣʘʞʢʘ ʧʦʟʚʦʣʠʪ ʠʟʤʝʨʠʪʴ ʠ ʫʯʝʩʪʴ ʧʨʠ ʢʦʨʨʝʢʮʠʠ ʥʘʧʨʘʚ-

ʣʝʥʥʦʩʪʴ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʦʨʪʘ.  

 

 

ʈʠʩʫʥʦʢ 6.16 ï ʇʘʨʘʤʝʪʨʳ ʥʦʨʤʠʨʦʚʢʠ ʥʘ ʦʪʨʘʞʝʥʠʝ  
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 ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çɼʘʣʝʝè ʠ ʩʣʝʜʫʡʪʝ ʠʥʩʪʨʫʢʮʠʷʤ ʤʘʩʪʝʨʘ ʢʘʣʠʙʨʦʚ-
ʢʠ. ʄʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠ ʧʨʝʜʣʦʞʠʪ ʧʦʜʢʣʶʯʠʪʴ ʢ ʠʟʤʝʨʠʪʝʣʴʥʦʤʫ 

ʧʦʨʪʫ ʚʳʙʨʘʥʥʳʝ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ ʥʘʛʨʫʟʢʠ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʨʝʥʠʡ ʧʦʷʚʠʪʩʷ ʦʢʥʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʝ ʦ 

ʟʘʚʝʨʰʝʥʠʠ ʢʘʣʠʙʨʦʚʢʠ.   

  

ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʢʘʣʠʙʨʦʚʢʠ ʚ ʦʢʥʝ çʀʥʬʦʨʤʘʮʠʷ ʦ ʢʘ-

ʣʠʙʨʦʚʢʘʭ éè ʧʦʷʚʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʚʝʜʸʥʥʦʡ ʢʘʣʠʙʨʦʚʢʝ ʠ ʝʸ 

ʪʠʧʝ (ʨʠʩʫʥʦʢ 6.12). ʌʣʘʞʦʢ ʤʦʞʝʪ ʙʳʪʴ ʩʙʨʦʰʝʥ ʠʣʠ ʫʩʪʘʥʦʚʣʝʥ, ʯʪʦ 

ʧʨʠʚʝʜʸʪ ʢ ʦʪʢʣʶʯʝʥʠʶ ʠʣʠ ʚʢʣʶʯʝʥʠʶ ʢʦʨʨʝʢʮʠʠ ʠʟʤʝʨʷʝʤʳʭ ʧʘ-

ʨʘʤʝʪʨʦʚ ʦʪ ʚʳʙʨʘʥʥʦʡ ʢʘʣʠʙʨʦʚʢʠ. 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʦʨʤʫʣʘʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʤʤʝʥʪʘʨʠʝʚ 

ʢ ʨʘʟʣʠʯʥʳʤ ʚʘʨʠʘʥʪʘʤ ʥʦʨʤʠʨʦʚʢʠ ʩʤ. ʧʨʠʣʦʞʝʥʠʝ ʩ ʦʧʠʩʘʥʠʝʤ ʬʦʨʤʫʣ ʜʣʷ 

ʢʦʨʨʝʢʮʠʠ S-ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʘʩʯʝʪʫ ʇɻ ʯ. I ʥʘʩʪʦʷʱʝʛʦ ʈʕ.  

6.4.2 ʆʜʥʦʧʦʨʪʦʚʘʷ ʢʘʣʠʙʨʦʚʢʘ 

ʆʜʥʦʧʦʨʪʦʚʘʷ ʚʝʢʪʦʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʦʮʝʥʠʚʘʝʪ ʪʨʠ ʬʘʢʪʦʨʘ ʦʰʠʙʦʢ ʠ 

ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʦʪʨʘʞʝʥʠʷ Ὓ ʠʣʠ Ὓ , ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦ-

ʤʝʨʘ ʢʘʣʠʙʨʫʝʤʦʛʦ ʧʦʨʪʘ. ʉʭʝʤʘ ʢʘʣʠʙʨʦʚʢʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 6.18. 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʜʥʦʧʦʨʪʦʚʦʡ ʢʘʣʠʙʨʦʚʢʠ: 

 

 ɿʘʜʘʡʪʝ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʠ ʤʦʱʥʦʩʪʴ ʟʦʥʜʠʨʦ-

ʚʘʥʠʷ (ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʧʘʨʘʤʝʪʨʘʤʠ ʈ42 ʫʢʘʟʘʥʦ ʚ ʨʘʟʜʝʣʝ 7). 

 

 ɺʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ çʂʘʣʠʙʨʦʚʢʘ > ʄʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠéè. ɺ ʧʦ-

ʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʤʘʩʪʝʨʘ ʢʘʣʠʙʨʦʚʢʠ ʚʳʙʝʨʠʪʝ ʤʝʪʦʜ ʢʘʣʠʙʨʦʚʢʠ ï 

çʋʧʨʘʚʣʷʝʤʘʷè, çʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷè ʠʣʠ çɸʚʪʦʤʘʪʠʯʝʩʢʘʷè. ʇʦʩʣʝ 

ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çɼʘʣʝʝè ʚ ʦʢʥʝ ʥʘʩʪʨʦʡʢʠ ʢʦʥʬʠʛʫʨʘʮʠʠ (ʨʠʩʫʥʦʢ 6.7) 

ʚʳʙʝʨʠʪʝ ʨʘʜʠʦ-ʢʥʦʧʢʫ çS11 (ʧʦʨʪ 1)è ʠʣʠ çS22 (ʧʦʨʪ 2)è.  

  

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʜʘʡʪʝ ʩʦʝʜʠʥʠʪʝʣʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʥʘʙʦʨ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ, ʟʘʪʝʤ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çɼʘʣʝʝè. 

 

 ɺ ʧʦʣʝ ʩʦ ʩʧʠʩʢʦʤ çʊʠʧ ʢʘʣʠʙʨʦʚʢʠè ʚʳʙʝʨʠʪʝ ʚʘʨʠʘʥʪ çʆʜʥʦʧʦʨʪʦ-

ʚʘʷè, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 6.17.  

 ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çɼʘʣʝʝè ʠ ʩʣʝʜʫʡʪʝ ʠʥʩʪʨʫʢʮʠʷʤ ʤʘʩʪʝʨʘ ʢʘʣʠʙʨʦʚʢʠ.
  

ʄʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠ ʧʨʝʜʣʦʞʠʪ ʧʦʜʢʣʶʯʠʪʴ ʢ ʠʟʤʝʨʠʪʝʣʴʥʦʤʫ ʧʦʨʪʫ 

ʥʘʛʨʫʟʢʠ ʍʍ, ʂɿ (ʨʠʩʫʥʦʢ 6.18), ʘ ʪʘʢʞʝ ʩʦʛʣʘʩʦʚʘʥʥʫʶ ʠʣʠ ʨʘʩʩʦʛʣʘʩʦ-
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ʚʘʥʥʫʶ ʥʘʛʨʫʟʢʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʘʷ ʠʟ ʥʠʭ ʠʤʝʝʪʩʷ ʚ ʥʘʙʦʨʝ 

ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ.  

 

ʈʠʩʫʥʦʢ 6.17 ï ɺʳʙʦʨ ʦʜʥʦʧʦʨʪʦʚʦʡ ʢʘʣʠʙʨʦʚʢʠ  

ʇʦ ʦʢʦʥʯʘʥʠʶ ʢʘʣʠʙʨʦʚʢʠ ʚʳʯʠʩʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʪʨʸʭ ʬʘʢʪʦʨʦʚ ʦʰʠʙʦʢ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʢʦʨʨʝʢʮʠʠ ʠʟʤʝʨʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʪʨʘʞʝ-

ʥʠʷ.  

 

ʈʠʩʫʥʦʢ 6.18 ï ʆʜʥʦʧʦʨʪʦʚʘʷ ʢʘʣʠʙʨʦʚʢʘ  

ɼʣʷ ʚʝʢʪʦʨʥʳʭ ʢʘʣʠʙʨʦʚʦʢ ʩʫʱʝʩʪʚʫʝʪ ʧʦʥʷʪʠʝ ʧʣʦʩʢʦʩʪʠ ʢʘʣʠʙʨʦʚʢʠ 

(ʘʥʛʣ.: Reference plane) ï ʩʝʯʝʥʠʝ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʠʣʠ ʚʦʣʥʦʚʦʜʥʦʛʦ ʪʨʘʢʪʘ, ʚ ʢʦ-

ʪʦʨʦʤ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʚʩʝ ʟʘʜʝʨʞʢʠ. ʌʘʟʘ ʦʪʨʘʞʸʥʥʦʛʦ ʦʪ ʵʪʦʡ ʪʦʯʢʠ (ʠʣʠ 

ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʵʪʫ ʪʦʯʢʫ) ʩʠʛʥʘʣʘ ʧʦʩʣʝ ʢʦʨʨʝʢʮʠʠ ʨʘʚʥʘ ʬʘʟʝ ʟʦʥʜʠʨʫʶ-

ʱʝʛʦ ʩʠʛʥʘʣʘ, ʘ ʬʘʟʘ ʠʭ ʦʪʥʦʰʝʥʠʷ ʨʘʚʥʘ ʥʫʣʶ. ɺʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʧʣʦʩ-

ʢʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʯʘʣʫ ʢʦʦʨʜʠʥʘʪ. 
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ʇʣʦʩʢʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʨʘʟʲʸʤ, ʢ ʢʦʪʦʨʦʤʫ ʚʦ ʚʨʝʤʷ ʢʘ-

ʣʠʙʨʦʚʢʠ ʧʦʜʢʣʶʯʘʣʠʩʴ ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʤʝʨʳ. ʆʜʥʘʢʦ ʧʣʦʩʢʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ 

ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʤʝʱʝʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʳʭ ʬʫʥʢʮʠʡ ʚʩʪʨʘʠʚʘʥʠʷ ʠ 

ʠʩʢʣʶʯʝʥʠʷ ʮʝʧʝʡ (ʩʤ. ʧ. 7.7). 

6.4.3 ɼʚʫʭʧʦʨʪʦʚʘʷ ʢʘʣʠʙʨʦʚʢʘ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ɼʚʫʭʧʦʨʪʦʚʘʷ ʚʝʢʪʦʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝ-

ʙʷ ʚʝʢʪʦʨʥʫʶ ʦʜʥʦʧʦʨʪʦʚʫʶ ʢʘʣʠʙʨʦʚʢʫ, ʘ ʪʘʢʞʝ ʢʘʣʠʙʨʦʚʢʠ ʥʘ ʧʨʦʭʦʜ ʠ ʠʟʦ-

ʣʷʮʠʶ. ɼʚʫʭʧʦʨʪʦʚʘʷ ʢʘʣʠʙʨʦʚʢʘ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʷʪʴ ʦʪ-

ʨʘʞʝʥʠʝ ʠ ʧʝʨʝʜʘʯʫ ʧʨʠ ʟʦʥʜʠʨʦʚʘʥʠʠ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɽʩʣʠ ʥʘ 

ʜʠʘʛʨʘʤʤʘʭ ʥʝʪ ʪʨʘʩʩ, ʪʨʝʙʫʶʱʠʭ ʟʦʥʜʠʨʦʚʘʥʠʝ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ, ʪʦ ʠʟʤʝʨʝʥʠʷ ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ. ɽʩʣʠ ʪʨʝʙʫ-

ʝʪʩʷ ʟʦʥʜʠʨʦʚʘʥʠʝ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭʧʦʨʪʦʚʦʡ ʢʘ-

ʣʠʙʨʦʚʢʠ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʦʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʧʦʣʥʦʡ ʜʚʫʭʧʦʨʪʦʚʦʡ ʢʘʣʠʙʨʦʚʢʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʙʦʣʝʝ ʪʦʯʥʳʝ ʠʟ-

ʤʝʨʝʥʠʷ. 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʚʫʭʧʦʨʪʦʚʦʡ ʢʘʣʠʙʨʦʚʢʠ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ: 

 

 ɿʘʜʘʡʪʝ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʠ ʤʦʱʥʦʩʪʴ ʟʦʥʜʠʨʦ-
ʚʘʥʠʷ (ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʧʘʨʘʤʝʪʨʘʤʠ ʈ42 ʫʢʘʟʘʥʦ ʚ ʨʘʟʜʝʣʝ 7). 

 

 ɺʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ çʂʘʣʠʙʨʦʚʢʘ > ʄʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠéè. ɺ ʧʦ-

ʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʤʘʩʪʝʨʘ ʢʘʣʠʙʨʦʚʢʠ ʚʳʙʝʨʠʪʝ ʤʝʪʦʜ ʢʘʣʠʙʨʦʚʢʠ ï 

çʋʧʨʘʚʣʷʝʤʘʷè, çʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷè ʠʣʠ çɸʚʪʦʤʘʪʠʯʝʩʢʘʷè. ʇʦʩʣʝ 

ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çɼʘʣʝʝè ʚ ʦʢʥʝ ʥʘʩʪʨʦʡʢʠ ʢʦʥʬʠʛʫʨʘʮʠʠ (ʨʠʩʫ-

ʥʦʢ 6.7) ʚʳʙʝʨʠʪʝ ʨʘʜʠʦ-ʢʥʦʧʢʫ çS (ʧʦʨʪʳ 1-2)è.  

  

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʜʘʡʪʝ ʩʦʝʜʠʥʠʪʝʣʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʥʘʙʦʨ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çɼʘʣʝʝè. ʄʘʩʪʝʨ ʢʘʣʠʙ-

ʨʦʚʢʠ ʦʪʦʙʨʘʟʠʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩʣʝʜʫʶʱʝʛʦ ʰʘʛʘ ʢʘʣʠʙʨʦʚʢʠ. 

 

 ɺ ʧʦʣʝ ʩʦ ʩʧʠʩʢʦʤ çʊʠʧ ʢʘʣʠʙʨʦʚʢʠè ʚʳʙʝʨʠʪʝ ʚʘʨʠʘʥʪ çɼʚʫʭʧʦʨʪʦ-

ʚʘʷ (ʧʦʨʪ 1)è ʠʣʠ çɼʚʫʭʧʦʨʪʦʚʘʷ (ʧʦʨʪ 2)è, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 6.19.  

  

ʋʩʪʘʥʦʚʢʘ ʬʣʘʞʢʘ çʀʟʤʝʨʝʥʠʝ ʥʘ ʠʟʦʣʷʮʠʶè ʧʦʟʚʦʣʠʪ ʠʟʤʝʨʠʪʴ ʠ 

ʫʯʝʩʪʴ ʧʨʠ ʢʦʨʨʝʢʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʠʟʦʣʷʮʠʶ ʤʝʞʜʫ ʠʟʤʝ-

ʨʠʪʝʣʴʥʳʤʠ ʧʦʨʪʘʤʠ.  

ʉʦʩʪʦʷʥʠʝ ʬʣʘʞʢʘ çʂʦʨʨʝʢʮʠʷ ʜʣʷ ʚʟʘʠʤʥʳʭ1) ʫʩʪʨʦʡʩʪʚè ʥʝ ʚʣʠʷʝʪ 

                                           
1)ɺʟʘʠʤʥʳʤʠ ʥʘʟʳʚʘʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘ, ʜʣʷ ʢʦʪʦʨʳʭ Ὓςρ=Ὓρς. 
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ʥʘ ʧʨʦʮʝʩʩ ʢʘʣʠʙʨʦʚʢʠ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʡ.  

 

ʈʠʩʫʥʦʢ 6.19 ï ɺʳʙʦʨ ʜʚʫʭʧʦʨʪʦʚʦʡ ʢʘʣʠʙʨʦʚʢʠ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

 

 ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çɼʘʣʝʝè ʠ ʩʣʝʜʫʡʪʝ ʠʥʩʪʨʫʢʮʠʷʤ ʤʘʩʪʝʨʘ ʢʘʣʠʙʨʦ-
ʚʦʢ.  

ʄʘʩʪʝʨ ʢʘʣʠʙʨʦʚʦʢ ʧʨʝʜʣʦʞʠʪ ʧʦʜʢʣʶʯʠʪʴ ʢ ʠʟʤʝʨʠʪʝʣʴʥʦʤʫ ʧʦʨʪʫ 

ʥʘʛʨʫʟʢʠ ʍʍ, ʂɿ (ʨʠʩʫʥʦʢ 6.18), ʘ ʪʘʢʞʝ ʩʦʛʣʘʩʦʚʘʥʥʫʶ ʠʣʠ ʨʘʩʩʦʛʣʘ-

ʩʦʚʘʥʥʫʶ ʥʘʛʨʫʟʢʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ ʢʘʢʘʷ ʠʟ ʥʠʭ ʠʤʝʝʪʩʷ ʚ 

ʥʘʙʦʨʝ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ.  ɽʩʣʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ ʙʳʣʦ ʟʘʜʘʥʦ 

ʠʟʤʝʨʝʥʠʝ ʠʟʦʣʷʮʠʠ, ʪʦ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʧʦʜʢʣʶʯʠʪʴ ʩʦʛʣʘʩʦʚʘʥʥʳʝ 

ʠʣʠ ʨʘʩʩʦʛʣʘʩʦʚʘʥʥʳʝ ʥʘʛʨʫʟʢʠ ʢ ʦʙʦʠʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʧʦʨʪʘʤ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 6.20.  

ʅʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʢʘʣʠʙʨʦʚʢʠ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʩʦʝʜʠʥʠʪʴ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʝ ʧʦʨʪʳ ʥʘ ʧʨʦʭʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ (ʝʩʣʠ ʩʦʝʜʠʥʠʪʝʣʠ ʧʦʟʚʦ-

ʣʷʶʪ) ʠʣʠ ʯʝʨʝʟ ʢʦʘʢʩʠʘʣʴʥʳʡ ʧʝʨʝʭʦʜ ʠʟ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʥʘʙʦʨʘ.  

 

ʇʦ ʦʢʦʥʯʘʥʠʶ ʢʘʣʠʙʨʦʚʢʠ ʚʳʯʠʩʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʧʷʪʠ ʬʘʢʪʦʨʦʚ ʦʰʠʙʦʢ. 

ɽʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʢʘʣʠʙʨʦʚʢʠ ʥʝ ʙʳʣʘ ʠʟʤʝʨʝʥʘ ʠʟʦʣʷʮʠʷ (ʥʘʧʨʠʤʝʨ, ʧʦ ʧʨʠʯʠʥʝ 

ʦʪʩʫʪʩʪʚʠʷ ʜʚʫʭ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʥʘʛʨʫʟʦʢ), ʪʦ ʦʰʠʙʢʠ ʠʟʦʣʷʮʠʠ ʧʨʠʨʘʚʥʠʚʘʶʪ-

ʩʷ ʢ ʥʫʣʶ. 

ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʢʘʣʠʙʨʦʚʢʠ ʚ ʦʢʥʝ çʀʥʬʦʨʤʘʮʠʷ ʦ ʢʘʣʠʙ-

ʨʦʚʢʘʭ éè ʧʦʷʚʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʚʝʜʸʥʥʦʡ ʢʘʣʠʙʨʦʚʢʝ ʠ ʝʸ ʪʠʧʝ, ʨʠʩʫ-

ʥʦʢ 6.12. ʌʣʘʞʦʢ ʤʦʞʝʪ ʙʳʪʴ ʩʙʨʦʰʝʥ ʠʣʠ ʫʩʪʘʥʦʚʣʝʥ, ʯʪʦ ʧʨʠʚʝʜʸʪ ʢ ʦʪʢʣʶ-

ʯʝʥʠʶ ʠʣʠ ʚʢʣʶʯʝʥʠʶ ʢʦʨʨʝʢʮʠʠ ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʦʪʨʘʞʝʥʠʷ ʦʪ ʚʭʦʜʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʫʩʪʘʥʦʚ-

ʣʝʥʥʦʤ ʬʣʘʞʢʝ çʂʦʨʨʝʢʮʠʷ ʜʣʷ ʚʟʘʠʤʥʳʭ ʫʩʪʨʦʡʩʪʚè ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʦʪʨʘʞʝ-

ʥʠʝ ʦʪ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʦʨʪʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʸʥ ʚʳʭʦʜ ʀʋ. ʅʘ 

ʨʠʩʫʥʢʝ 6.21 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ ʦʪ ʧʦ-

ʣʦʩʦʚʦʛʦ ʬʠʣʴʪʨʘ. ɹʦʣʝʝ ʛʣʘʜʢʘʷ ʪʨʘʩʩʘ ʧʦʣʫʯʝʥʘ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʬʣʘʞʢʦʤ 
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çʂʦʨʨʝʢʮʠʷ ʜʣʷ ʚʟʘʠʤʥʳʭ ʫʩʪʨʦʡʩʪʚè. ʅʘ ʠʟʤʝʨʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʜʘʯʠ 

ʩʦʩʪʦʷʥʠʝ ʬʣʘʞʢʘ çʂʦʨʨʝʢʮʠʷ ʜʣʷ ʚʟʘʠʤʥʳʭ ʫʩʪʨʦʡʩʪʚè ʥʝ ʦʢʘʟʳʚʘʝʪ ʥʠʢʘʢʦʛʦ 

ʚʣʠʷʥʠʷ.  

 

ʈʠʩʫʥʦʢ 6.20 ï ʀʟʤʝʨʝʥʠʝ ʠʟʦʣʷʮʠʠ ʤʝʞʜʫ ʧʦʨʪʘʤʠ 

ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ (ʩʤ. ʧ. 6.8) ʩʦʩʪʦʷʥʠʝ ʬʣʘʞʢʘ 

çʂʦʨʨʝʢʮʠʷ ʜʣʷ ʚʟʘʠʤʥʳʭ ʫʩʪʨʦʡʩʪʚè ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ 

ʯʪʝʥʠʠ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʀʟʤʝʥʠʪʴ ʥʘʩʪʨʦʡʢʫ 

çʂʦʨʨʝʢʮʠʷ ʜʣʷ ʚʟʘʠʤʥʳʭ ʫʩʪʨʦʡʩʪʚè ʤʦʞʥʦ ʚ ʦʢʥʝ çʀʥʬʦʨʤʘʮʠʷ ʦ ʢʘʣʠʙʨʦʚ-

ʢʘʭ éè (ʨʠʩʫʥʦʢ 6.12), ʚʳʙʨʘʚ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ çʊʠʧ ʢʦʨʨʝʢʮʠʠè ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ.  

 

ʈʠʩʫʥʦʢ 6.21 ï ʈʝʟʫʣʴʪʘʪ ʢʦʤʧʝʥʩʘʮʠʠ ʦʪʨʘʞʝʥʠʷ ʦʪ ʧʦʣʦʩʦʚʦʛʦ ʬʠʣʴʪʨʘ 

6.4.4 ʇʦʣʥʘʷ ʜʚʫʭʧʦʨʪʦʚʘʷ ʢʘʣʠʙʨʦʚʢʘ 

ʇʦʣʥʘʷ ʜʚʫʭʧʦʨʪʦʚʘʷ ʚʝʢʪʦʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʝ ʦʜʥʦ-

ʧʦʨʪʦʚʳʝ ʢʘʣʠʙʨʦʚʢʠ, ʢʘʣʠʙʨʦʚʢʫ ʥʘ ʧʨʦʭʦʜ ʚ ʦʙʘ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʠʟʤʝʨʝʥʠʝ 
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ʠʟʦʣʷʮʠʠ ʪʘʢʞʝ ʚ ʦʙʘ ʥʘʧʨʘʚʣʝʥʠʷ. 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʣʥʦʡ ʜʚʫʭʧʦʨʪʦʚʦʡ ʢʘʣʠʙʨʦʚʢʠ: 

 

 ɿʘʜʘʡʪʝ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʠ ʤʦʱʥʦʩʪʴ ʟʦʥʜʠʨʦ-
ʚʘʥʠʷ (ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʧʘʨʘʤʝʪʨʘʤʠ ʈ42 ʫʢʘʟʘʥʦ ʚ ʨʘʟʜʝʣʝ 7). 

 

 ɺʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ çʂʘʣʠʙʨʦʚʢʘ > ʄʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠéè. ɺ ʧʦ-

ʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʤʘʩʪʝʨʘ ʢʘʣʠʙʨʦʚʢʠ ʚʳʙʝʨʠʪʝ ʤʝʪʦʜ ʢʘʣʠʙʨʦʚʢʠ ï 

çʋʧʨʘʚʣʷʝʤʘʷè, çʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷè ʠʣʠ çɸʚʪʦʤʘʪʠʯʝʩʢʘʷè. ʇʦʩʣʝ 

ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çɼʘʣʝʝè ʚ ʦʢʥʝ ʥʘʩʪʨʦʡʢʠ ʢʦʥʬʠʛʫʨʘʮʠʠ (ʨʠʩʫ-

ʥʦʢ 6.7) ʚʳʙʝʨʠʪʝ ʨʘʜʠʦ-ʢʥʦʧʢʫ çS (ʧʦʨʪʳ 1-2)è.  

 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʜʘʡʪʝ ʩʦʝʜʠʥʠʪʝʣʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʥʘʙʦʨ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ, ʟʘʪʝʤ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çɼʘʣʝʝè. 

 

 ɺ ʧʦʣʝ ʩʦ ʩʧʠʩʢʦʤ çʊʠʧ ʢʘʣʠʙʨʦʚʢʠè ʚʳʙʝʨʠʪʝ çɼʚʫʭʧʦʨʪʦ-

ʚʘʷ (ʧʦʨʪ 1-2)è, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 6.22.  

  

ʋʩʪʘʥʦʚʢʘ ʬʣʘʞʢʘ çʀʟʤʝʨʝʥʠʝ ʥʘ ʠʟʦʣʷʮʠʶè ʧʦʟʚʦʣʠʪ ʠʟʤʝʨʠʪʴ ʠ 

ʫʯʝʩʪʴ ʧʨʠ ʢʦʨʨʝʢʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʠʟʦʣʷʮʠʶ ʤʝʞʜʫ ʠʟʤʝ-

ʨʠʪʝʣʴʥʳʤʠ ʧʦʨʪʘʤʠ.  

ʋʩʪʘʥʦʚʢʘ ʬʣʘʞʢʘ çʅʝʠʟʚʝʩʪʥʳʡ ʘʜʘʧʪʝʨè ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʣʫʯʘʝ ʦʪ-

ʩʫʪʩʪʚʠʷ ʦʧʠʩʘʥʠʷ ʧʝʨʝʤʳʯʢʠ ʤʝʞʜʫ ʧʦʨʪʘʤʠ ʚ ʢʘʣʠʙʨʦʚʦʯʥʦʤ ʥʘʙʦ-

ʨʝ.  

 ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çɼʘʣʝʝè ʠ ʩʣʝʜʫʡʪʝ ʠʥʩʪʨʫʢʮʠʷʤ ʤʘʩʪʝʨʘ ʢʘʣʠʙʨʦ-
ʚʦʢ.  

  

ʄʘʩʪʝʨ ʢʘʣʠʙʨʦʚʦʢ ʧʨʝʜʣʦʞʠʪ ʧʦʜʢʣʶʯʠʪʴ ʢ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʧʦʨʪʘʤ 

ʥʘʛʨʫʟʢʠ ʍʍ, ʂɿ, ʘ ʪʘʢʞʝ ʩʦʛʣʘʩʦʚʘʥʥʫʶ ʠʣʠ ʨʘʩʩʦʛʣʘʩʦʚʘʥʥʫʶ 

ʥʘʛʨʫʟʢʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʘʷ ʠʟ ʥʠʭ ʠʤʝʝʪʩʷ ʚ ʥʘʙʦʨʝ ʢʘʣʠʙ-

ʨʦʚʦʯʥʳʭ ʤʝʨ. ɽʩʣʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ ʙʳʣʦ ʟʘʜʘʥʦ ʠʟʤʝʨʝʥʠʝ ʠʟʦ-

ʣʷʮʠʠ, ʪʦ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʧʦʜʢʣʶʯʠʪʴ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʠʣʠ ʨʘʩʩʦʛʣʘ-

ʩʦʚʘʥʥʳʝ ʥʘʛʨʫʟʢʠ ʢ ʦʙʦʠʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʧʦʨʪʘʤ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 6.20.  

ʅʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʢʘʣʠʙʨʦʚʢʠ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʩʦʝʜʠʥʠʪʴ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʝ ʧʦʨʪʳ ʥʘ ʧʨʦʭʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ (ʝʩʣʠ ʩʦʝʜʠʥʠʪʝʣʠ ʧʦʟʚʦ-

ʣʷʶʪ), ʣʠʙʦ ʯʝʨʝʟ ʢʦʘʢʩʠʘʣʴʥʳʡ ʧʝʨʝʭʦʜ ʠʟ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʥʘʙʦʨʘ, 

ʣʠʙʦ ʠʩʧʦʣʴʟʫʷ ʧʨʦʠʟʚʦʣʴʥʳʡ ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ (ʧʨʠ ʵʪʦʤ 

ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ çʅʝʠʟʚʝʩʪʥʳʡ ʘʜʘʧʪʝʨè ʚ ʦʢʥʝ ʢʘ-

ʣʠʙʨʦʚʢʠ). 

 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʢʘʣʠʙʨʦʚʢʠ ʚʳʯʠʩʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ 12 ʬʘʢʪʦʨʦʚ ʦʰʠʙʦʢ. 

ɽʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʢʘʣʠʙʨʦʚʢʠ ʥʝ ʙʳʣʘ ʠʟʤʝʨʝʥʘ ʠʟʦʣʷʮʠʷ (ʥʘʧʨʠʤʝʨ, ʧʦ ʧʨʠʯʠʥʝ 
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ʦʪʩʫʪʩʪʚʠʷ ʜʚʫʭ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʥʘʛʨʫʟʦʢ), ʪʦ ʦʰʠʙʢʠ ʠʟʦʣʷʮʠʠ ʧʨʠʨʘʚʥʠʚʘʶʪ-

ʩʷ ʢ ʥʫʣʶ. ɺ ʦʢʥʝ çʀʥʬʦʨʤʘʮʠʷ ʦ ʢʘʣʠʙʨʦʚʢʘʭ éè (ʨʠʩʫʥʦʢ 6.12) ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʩʪʘʪʫʩ ʢʘʣʠʙʨʦʚʢʠ. 

 

 ɼʣʷ ʧʦʣʥʦʡ ʜʚʫʭʧʦʨʪʦʚʦʡ ʢʘʣʠʙʨʦʚʢʠ ʚ ʦʢʥʝ  çʀʥʬʦʨʤʘʮʠʷ ʦ ʢʘʣʠʙʨʦʚʢʘʭ 

éè ʜʦʩʪʫʧʥʘ ʥʘʩʪʨʦʡʢʘ çʊʠʧ ʢʦʨʨʝʢʮʠʠè, ʧʦʟʚʦʣʷʶʱʘʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʦʣʴʢʦ ʧʨʷʤʦʝ (çS11 (ʧʦʨʪ 1)è) ʠʣʠ ʦʙʨʘʪʥʦʝ (çS22 (ʧʦʨʪ 2)è) ʟʦʥʜʠʨʦ-

ʚʘʥʠʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʚʫʭ ʧʨʦʭʦʜʦʚ. 

 

 

ʈʠʩʫʥʦʢ 6.22 ï ɺʳʙʦʨ ʧʦʣʥʦʡ ʜʚʫʭʧʦʨʪʦʚʦʡ ʢʘʣʠʙʨʦʚʢʠ 

 

6.4.5 ʂʘʣʠʙʨʦʚʢʘ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʯʘʩʪʦʪʥʦ-ʧʨʝʦʙʨʘʟʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ 

ʂʘʣʠʙʨʦʚʢʘ ʈ42 ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʯʘʩʪʦʪʥʦ-ʧʨʝʦʙʨʘʟʫʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ1) (ʠʣʠ ʧʨʦʩʪʦ ʚʝʢʪʦʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʩʤʝʩʠʪʝʣʝʡ) ʚʢʣʶʯʘʝʪ: 

Å ʧʦʣʥʫʶ ʜʚʫʭʧʦʨʪʦʚʫʶ ʢʘʣʠʙʨʦʚʢʫ ʥʘ ʯʘʩʪʦʪʘʭ ʧʝʨʚʦʛʦ Ὢ ʠ ʚʪʦʨʦʛʦ 

Ὢ ʧʦʨʪʦʚ; 

Å ʠʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʩʤʝʩʠʪʝʣʷ; 

Å ʢʘʣʠʙʨʦʚʢʘ ʥʘ ʧʨʦʭʦʜ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʯʘʩʪʦʪʳ. 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ: 

 

 ɿʘʜʘʡʪʝ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʧʝʨʚʦʛʦ ʧʦʨʪʘ, ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʠ ʤʦʱ-
ʥʦʩʪʴ ʟʦʥʜʠʨʦʚʘʥʠʷ (ʩʤ. ʧ. 5.1 çʋʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʷè), ʘ 

                                           
1)ɼʣʷ ʈ4213 ʠ ʈ4226 ʪʨʝʙʫʝʪʩʷ ʦʧʮʠʷ ʉʇɸ. 
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ʪʘʢʞʝ ʬʠʣʴʪʨ ʇʏ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʦʚʠʪʝ ʟʥʘʯʝʥʠʷ ʘʪʪʝʥʶʘ-

ʪʦʨʦʚ ʠ ʩʤʝʱʝʥʠʝ ʤʦʱʥʦʩʪʠ ʧʦʨʪʘ 2 ʚ ʦʢʥʝ çʂʦʥʬʠʛʫʨʘʮʠʷ ʧʦʨʪʦʚè 

(ʩʤ. ʨʠʩʫʥʦʢ 5.5). 

 

 ʉʦʟʜʘʡʪʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʪʨʘʩʩʳ ʜʣʷ çʠʟʤʝʨʝʥʠʡè ʧʘʨʘʤʝʪʨʦʚ ʠʩʩʣʝ-
ʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʝʪʩʷ ʠʟʤʝʨʠʪʴ, ʚ ʥʝʦʙʭʦʜʠʤʦʤ 

ʬʦʨʤʘʪʝ. 

 

 ɺʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ çʂʘʣʠʙʨʦʚʢʘ > ʄʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠéè. ɺ ʧʦ-

ʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʤʘʩʪʝʨʘ ʢʘʣʠʙʨʦʚʢʠ ʚʳʙʝʨʠʪʝ ʤʝʪʦʜ ʢʘʣʠʙʨʦʚʢʠ ï 

çʋʧʨʘʚʣʷʝʤʘʷè ʠʣʠ çɸʚʪʦʤʘʪʠʯʝʩʢʘʷè. ɽʩʣʠ ʙʳʣʘ ʚʳʙʨʘʥʘ çɸʚʪʦʤʘ-

ʪʠʯʝʩʢʘʷè ʢʘʣʠʙʨʦʚʢʘ, ʪʦ ʩʥʘʯʘʣʘ ʧʦʷʚʠʪʩʷ ʦʢʥʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʵʣʝʢ-

ʪʨʦʥʥʦʤʫ ʢʘʣʠʙʨʘʪʦʨʫ. ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʢʘʣʠʙʨʘʪʦʨʫ ʚ ʦʢʥʝ 

ʥʘʩʪʨʦʡʢʠ ʢʦʥʬʠʛʫʨʘʮʠʠ (ʨʠʩʫʥʦʢ 6.7) ʚʳʙʝʨʠʪʝ ʨʘʜʠʦ-ʢʥʦʧʢʫ çS 

(ʧʦʨʪʳ 1-2)è. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʜʘʡʪʝ ʩʦʝʜʠʥʠʪʝʣʠ ʀʋ ʠ ʥʘʙʦʨ 

ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çɼʘʣʝʝè. 

 

 ɺ ʧʦʣʝ ʩʦ ʩʧʠʩʢʦʤ çʊʠʧ ʢʘʣʠʙʨʦʚʢʠè ʚʳʙʝʨʠʪʝ ʚʘʨʠʘʥʪ çʀʟʤʝʨʝʥʠʝ 
ʯʘʩʪʦʪʥʦ-ʧʨʝʦʙʨʘʟʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚè. ʅʘ ʵʪʦʤ ʞʝ ʰʘʛʝ ʤʘʩʪʝʨʘ ʢʘ-

ʣʠʙʨʦʚʢʠ ʪʨʝʙʫʝʪʩʷ ʫʪʦʯʥʠʪʴ ʚʠʜ ʨʘʟʲʸʤʘ ʚʳʭʦʜʘ ʇʏ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ 

ʩʤʝʩʠʪʝʣʷ ï ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʘʟʲʸʤʘ ʧʦʨʪʘ 2 ʀʋ, ʤʦ-

ʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʧʦʜʙʦʨ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨ ʠʟ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ 

ʥʘʙʦʨʘ. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çɼʘʣʝʝè. 

 

 ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 6.23, ʟʘ-

ʜʘʡʪʝ ʧʘʨʘʤʝʪʨʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ.  

 

ʇʦʣʷ ʚʚʦʜʘ çF1è ʠ çP1è ʥʝʜʦʩʪʫʧʥʳ ʜʣʷ ʠʟʤʝʥʝʥʠʷ, ʠ ʩʦʜʝʨʞʘʪ ʜʠʘ-

ʧʘʟʦʥ ʯʘʩʪʦʪ ʠ ʤʦʱʥʦʩʪʴ ʟʦʥʜʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ ʧʝʨʚʦʛʦ ʧʦʨʪʘ. ʏʪʦ-

ʙʳ ʠʟʤʝʥʠʪʴ ʵʪʠ ʧʘʨʘʤʝʪʨʳ, ʩʣʝʜʫʝʪ ʟʘʢʨʳʪʴ ʤʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠ ʠ 

ʚʝʨʥʫʪʴʩʷ ʢ ʰʘʛʫ1. 

ɺ ʧʦʣʷʭ ʚʚʦʜʘ çFʛè ʠ çPʛè ʟʘʜʘʸʪʩʷ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʠ ʤʦʱʥʦʩʪʴ 

ʚʥʝʰʥʝʛʦ ʛʝʥʝʨʘʪʦʨʘ (ʛʝʪʝʨʦʜʠʥʘ). 

ɺ ʧʦʣʷʭ ʚʚʦʜʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʨʘʚʝʝ ʤʝʪʢʠ çF2=è, ʟʘʜʘʶʪʩʷ ʢʦʵʬ-

ʬʠʮʠʝʥʪʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ὥ, ὦ, ὧ ʠ Ὠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʟʥʘʯʝʥʠʝ ʧʨʝʦʙ-
ʨʘʟʦʚʘʥʥʦʡ ʯʘʩʪʦʪʳ Ὢ:  

ʉʄɻ ff
d

c
f

b

a
f +³+³= 12

, 
(34) 

ʛʜʝ  Á ï ʤʥʦʞʠʪʝʣʴ ʯʘʩʪʦʪʳ ʧʝʨʚʦʛʦ ʧʦʨʪʘ ʪʘʢʘʷ-ʪʦ ʚʝʣʠʯʠʥʘ; 

ὦ ï ʜʝʣʠʪʝʣʴ ʯʘʩʪʦʪʳ ʧʝʨʚʦʛʦ ʧʦʨʪʘ;  

Ὢɻ ï ʯʘʩʪʦʪʘ ʛʝʪʝʨʦʜʠʥʘ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʥʝʰʥʝʛʦ ʛʝʪʝʨʦʜʠʥʘ ʚ ʤʥʦʞʠ-
ʪʝʣʴ ὧ ʟʘʜʘʸʪʩʷ ʨʘʚʥʳʤ ʥʫʣʶ);  
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ὧ ï ʤʥʦʞʠʪʝʣʴ ʯʘʩʪʦʪʳ ʛʝʪʝʨʦʜʠʥʘ;  

Ὠ ï ʜʝʣʠʪʝʣʴ ʯʘʩʪʦʪʳ ʛʝʪʝʨʦʜʠʥʘ;  

Ὢ̒  ̍ï ʩʤʝʱʝʥʠʝ ʯʘʩʪʦʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʦʪʩʪʨʦʡʢʫ;  

Ὢ ï ʯʘʩʪʦʪʘ ʟʦʥʜʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ ʠ ʧʨʠʸʤʥʠʢʦʚ ʧʝʨʚʦʛʦ ʧʦʨʪʘ;  

Ὢ ï ʯʘʩʪʦʪʘ ʟʦʥʜʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ ʠ ʧʨʠʸʤʥʠʢʦʚ ʚʪʦʨʦʛʦ ʧʦʨʪʘ. 

 

ʈʠʩʫʥʦʢ 6.23 ï ʇʘʨʘʤʝʪʨʳ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʯʘʩʪʦʪʳ  

ɺ ʥʝʜʦʩʪʫʧʥʳʭ ʜʣʷ ʟʘʧʠʩʠ ʧʦʣʷʭ çF2è ʦʪʦʙʨʘʞʘʝʪʩʷ ʜʠʘʧʘʟʦʥ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʥʳʭ ʯʘʩʪʦʪ Ὢ.  

ɺ ʥʝʜʦʩʪʫʧʥʦʤ ʜʣʷ ʟʘʧʠʩʠ ʧʦʣʝ çP2è ʦʪʦʙʨʘʞʘʝʪʩʷ ʤʦʱʥʦʩʪʴ ʟʦʥʜʠ-

ʨʦʚʘʥʠʷ ʚʪʦʨʳʤ ʧʦʨʪʦʤ, ʨʘʚʥʘʷ ʤʦʱʥʦʩʪʠ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʝʨʚʳʤ ʧʦʨ-

ʪʦʤ ʧʣʶʩ çʉʤʝʱʝʥʠʝ ʤʦʱʥʦʩʪʠè ʜʣʷ ʧʦʨʪʘ 2, ʟʘʜʘʚʘʝʤʦʝ ʚ ʦʢʥʝ 

çʂʦʥʬʠʛʫʨʘʮʠʷ ʧʦʨʪʦʚè (ʧʦ ʫʤʦʣʯʘʥʠʶ 0 ʜɹ).  

 ʇʘʨʘʤʝʪʨʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʧʘʥʝʣʠ 
ʫʧʨʘʚʣʝʥʠʷ çʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʯʘʩʪʦʪʳè (ʨʠʩʫʥʦʢ 4.14-ʚ). ʇʨʠ ʥʘʣʠʯʠʠ ʢʘ-

ʣʠʙʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ ʚʝʢʪʦʨʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩʤʝʩʠʪʝʣʝʡ ʧʝʨʝʢʣʶʯʘʪʝʣʴ 

çɺʝʢʪʦʨʥʘʷ ʢʦʨʨʝʢʮʠʷè ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ çɺʂʃè, ʘ ʧʝʨʝʢʣʶʯʘʪʝʣʴ 

çʇʨʝʦʙʨʘʟʦʚʘʥʠʝè ʚʳʢʣʶʯʝʥ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ çʨʫʯʥʦʛʦè ʫʧʨʘʚʣʝʥʠʷ 

ʩʤʝʱʝʥʠʝʤ ʯʘʩʪʦʪʳ ʧʨʠʸʤʥʠʢʦʚ ʩ ʦʧʮʠʝʡ ʉʏʇ ʜʣʷ ʈ4213 ʠ ʈ4226, ʦʧʠ-

ʩʘʥʥʦʛʦ ʚ ʧ. 7.10.3 çʀʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʤʝʩʠʪʝʣʝʡ/ʫʤʥʦʞʠʪʝʣʝʡ ʩʦ 

ʩʢʘʣʷʨʥʦʡ ʢʘʣʠʙʨʦʚʢʦʡè). 

 

 ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʧʦʚʪʦʨʥʦʡ ʢʘ-

ʣʠʙʨʦʚʢʠ ʧʨʠʚʝʜʸʪ ʢ ʠʩʢʘʞʝʥʠʷʤ ʨʘʩʯʸʪʥʳʭ ʜʘʥʥʳʭ ʚ ʩʣʫʯʘʝ ʥʝʩʦʦʪ-

ʚʝʪʩʪʚʠʷ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʦʚ ʢʘʣʠʙʨʦʚʢʠ ʠ ʠʟʤʝʨʝʥʠʷ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʝʨʘʪʦʨʘ ʧʨʠʙʦʨʦʚ ʩʝʨʠʠ ɻ7ʄ, ʈ2ʄ 

ʠʣʠ PLG ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʙʨʘʪʴ çʚʥʝʰʥʠʡ ʫʧʨʘʚʣʷʝʤʳʡè ʛʝʪʝʨʦʜʠʥ. 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʤʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʠʟʚʝʜʸʪ 
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ʥʘʩʪʨʦʡʢʫ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʝʨʘʪʦʨʘ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ 

ʩʪʦʨʦʥʥʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ çʚʥʝʰʥʠʡ ʥʝʫʧʨʘʚʣʷʝ-

ʤʳʡè ʛʝʪʝʨʦʜʠʥ ʠ ʥʘʩʪʨʦʠʪʴ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʤʝʞʜʫ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ 

ʧʨʠʙʦʨʘʤʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʇʨʠ ʵʪʦʤ ʚʳʭʦʜ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʈ42 

ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ çʩʣʝʜʫʶʱʘʷ ʪʦʯʢʘè, ʘ ʚʭʦʜ ï çʥʘʯʘʣʦ ʠʟʤʝʨʝʥʠʷè. 

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʝ ʜʦʩʪʠʛʥʫʪʘ, ʥʘʧʨʠʤʝʨ, ʛʝʪʝʨʦʜʠʥ 

ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʳʝ ʨʝʞʠʤʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʩʣʝʜʫʝʪ ʦʪʢʣʶʯʠʪʴ ʪʫʤ-

ʙʣʝʨ çʉʠʥʭʨʦʚʳʭʦʜ ʛʝʪʝʨʦʜʠʥʘè. 

ʅʘʩʪʨʦʡʢʠ çɺʥʝʰʥʠʡ ʆɻ ɺɸʎè ʠ çɺʥʝʰʥʠʡ ʆɻ ʛʝʪʝʨʦʜʠʥʘè ʦʧʨʝʜʝ-

ʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʛʥʘʣʘ ʚʥʝʰʥʝʡ ʦʧʦʨʥʦʡ ʯʘʩʪʦʪʳ ʚ ʈ42 ʠ ʛʝʥʝ-

ʨʘʪʦʨʝ. 

ɽʩʣʠ ʚʳʙʨʘʥ çʚʥʝʰʥʠʡ ʫʧʨʘʚʣʷʝʤʳʡè ʛʝʪʝʨʦʜʠʥ, ʪʦ ʧʦʩʣʝ ʚʚʦʜʘ ʥʝ-

ʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʆʂè ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʚʥʝʰʥʝʤʫ ʛʝʥʝʨʘʪʦʨʫ. 

 

 ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʚʥʝʰʥʝʤʫ ʛʝʥʝʨʘʪʦʨʫ ʩʣʝʜʫʡʪʝ ʠʥʩʪʨʫʢʮʠʷʤ 

ʤʘʩʪʝʨʘ ʢʘʣʠʙʨʦʚʦʢ (ʨʠʩʫʥʦʢ 6.24).  

  

ʇʝʨʚʳʝ 6 ʰʘʛʦʚ ʢʘʣʠʙʨʦʚʢʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʙʝʟ çʢʘʣʠʙʨʦʚʦʯʥʦʛʦè ʩʤʝ-

ʩʠʪʝʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʦʚ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ (ʨʠʩʫʥʦʢ 6.25) 

ʠʣʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʘʣʠʙʨʘʪʦʨʘ (ʨʠʩʫʥʦʢ 6.26).  

 

ʈʠʩʫʥʦʢ 6.24 ï ʕʪʘʧʳ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʯʘʩʪʦʪʳ 
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ʈʠʩʫʥʦʢ 6.25 ï ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʠ ʢʘʣʠʙʨʦʚʢʝ ʩ ʥʘʙʦʨʦʤ ʢʘʣʠʙʨʦʚʦʯʥʳʭ 

ʤʝʨ (ʐʘʛ 1ïʐʘʛ 6) 

 ʇʦʜʢʣʶʯʠʪʴ ʢ ʧʝʨʚʦʤʫ ʧʦʨʪʫ çʢʘʣʠʙʨʦʚʦʯʥʳʡè ʩʤʝʩʠʪʝʣʴ, ʢʘʢ ʧʦʢʘ-
ʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 6.27 ʠʣʠ ʨʠʩʫʥʢʝ 6.29 (ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢ-

ʪʨʦʥʥʦʛʦ ʢʘʣʠʙʨʘʪʦʨʘ).  

 

 ʅʘ ʵʪʘʧʝ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʪʨʘʞʝʥʠʷ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʩʤʝʩʠ-
ʪʝʣʷ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʝ ʞʝ ʩʘʤʳʝ ʤʝʨʳ, ʯʪʦ ʠ ʧʨʠ ʢʘʣʠʙ-

ʨʦʚʢʝ ʧʝʨʚʦʛʦ ʧʦʨʪʘ (ʨʠʩʫʥʦʢ 6.25). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʧʦʪʨʝʙʦ-

ʚʘʪʴʩʷ ʧʝʨʝʭʦʜ, ʝʩʣʠ ʧʘʨʘ çʢʘʣʠʙʨʦʚʦʯʥʳʡè ʩʤʝʩʠʪʝʣʴ/ʬʠʣʴʪʨ ʠʤʝ-

ʶʪ ʚʥʝʰʥʠʝ ʩʦʝʜʠʥʠʪʝʣʠ ʦʜʥʦʛʦ ʚʠʜʘ ï çʚʠʣʢʘ-ʚʠʣʢʘè ʠʣʠ çʨʦʟʝʪʢʘ-

ʨʦʟʝʪʢʘè. 

 

 

ʈʠʩʫʥʦʢ 6.26 ï ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʠ ʢʘʣʠʙʨʦʚʢʝ  

ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʢʘʣʠʙʨʘʪʦʨʦʤ (ʐʘʛ 1ïʐʘʛ 6)  

 

ʉʠʥʭʨʦʩʠʛʥʘʣr

ɼʝʣʠʪʝʣɹ 
ɸʪʪ.  

ʅʘʙʦʨ ʤʝʨ

ʉʠʥʭʨʦʩʠʛʥʘʣr

ɼʝʣʠʪʝʣɹ

 

ɸʪʪ.  
ʕʣʝʢʪʨʦʥʥrʡ 

ʢʘʣʠʙʨʘʪʦʨ
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ʈʠʩʫʥʦʢ 6.27 ï ʉʭʝʤʘ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʪʨʘʞʝʥʠʷ  

çʢʘʣʠʙʨʦʚʦʯʥʦʛʦè ʩʤʝʩʠʪʝʣʷ (ʐʘʛ 7) 

 

 

ʈʠʩʫʥʦʢ 6.28 ï ʉʭʝʤʘ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʝʜʘʯʠ  

çʢʘʣʠʙʨʦʚʦʯʥʦʛʦè ʩʤʝʩʠʪʝʣʷ (ʐʘʛ 7)  

ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʢʘʣʠʙʨʦʚʢʠ ʚ ʦʢʥʝ çʀʥʬʦʨʤʘʮʠʷ ʦ ʢʘʣʠʙ-

ʨʦʚʢʘʭ éè ʧʦʷʚʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʚʝʜʸʥʥʦʡ ʢʘʣʠʙʨʦʚʢʝ ʠ ʝʸ ʪʠʧʝ (ʨʠʩʫ-

ʥʦʢ 6.12). ʌʣʘʞʦʢ ʤʦʞʝʪ ʙʳʪʴ ʩʙʨʦʰʝʥ ʠʣʠ ʫʩʪʘʥʦʚʣʝʥ, ʯʪʦ ʧʨʠʚʝʜʸʪ ʢ ʦʪʢʣʶ-

ʯʝʥʠʶ ʠʣʠ ʚʢʣʶʯʝʥʠʶ ʢʦʨʨʝʢʮʠʠ ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

 

 

ʈʠʩʫʥʦʢ 6.29 ï ʉʭʝʤʘ ʠʟʤʝʨʝʥʠʷ çʢʘʣʠʙʨʦʚʦʯʥʦʛʦè ʩʤʝʩʠʪʝʣʷ  

ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʢʘʣʠʙʨʘʪʦʨʦʤ (ʐʘʛ 7)  

ʉʠʥʭʨʦʩʠʛʥʘʣr

ɼʝʣʠʪʝʣɹ 

 

ɸʪʪ.  
 

 

ʂʘʣʠʙʨʦʚʦʯʥrʡ
 

ʩʤʝʩʠʪʝʣɹ
 

ɸʪʪ. 

ʍʍ

ʂɿ

ʉʅ

ʉʠʥʭʨʦʩʠʛʥʘʣr

ɼʝʣʠʪʝʣɹ 

ɸʪʪ.
 

ʂʘʣʠʙʨʦʚʦʯʥrʡ
ʩʤʝʩʠʪʝʣɹ

ɸʪʪ. 
ʄʝʨʘ çʥʘ ʧʨʦʭʦʜè

ʉʠʥʭʨʦʩʠʛʥʘʣr

ɼʝʣʠʪʝʣɹ 

ɸʪʪ.
 

 

ʂʘʣʠʙʨʦʚʦʯʥrʡ
 

ʩʤʝʩʠʪʝʣɹ
 

ɸʪʪ. 
 

ʕʣʝʢʪʨʦʥʥrʡ 

ʢʘʣʠʙʨʘʪʦʨ
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6.4.6 ʂʘʣʠʙʨʦʚʢʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʰʫʤʘ (ʜʣʷ ʈ4226ɸ) 

ʇʦʜ ʢʘʣʠʙʨʦʚʢʦʡ ʂʐ ʈ42 ʧʦʥʠʤʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠʟʤʝʨʝʥʠʝ ʩʦʙ-

ʩʪʚʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʝʨʝʜʘʯʠ ʠ ʰʫʤʘ ʰʫʤʦʚʦʛʦ ʧʨʠʸʤʥʠʢʘ ï ʪʘʢ ʥʘʟʳʚʘ-

ʝʤʘʷ ʩʢʘʣʷʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ. ɺʝʢʪʦʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʟʤʝʨʝ-

ʥʠʝ ʰʫʤʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʰʫʤʦʚʦʛʦ ʧʨʠʸʤʥʠʢʘ ʈ42.  

ʉʢʘʣʷʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʢʘʣʷʨʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʠʟʤʝʨʝ-

ʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʰʫʤʘ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʬʣʘʞʦʢ çɺʝʢʪʦʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ 

ʂʐè ʚ ʤʘʩʪʝʨʝ ʢʘʣʠʙʨʦʚʢʠ ʙʳʣ ʩʥʷʪ (ʩʤ. ʨʠʩʫʥʦʢ 6.31). ɺʦ ʚʨʝʤʷ ʩʢʘʣʷʨʥʦʡ 

ʢʘʣʠʙʨʦʚʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟʤʝʨʝʥʠʝ ʫʨʦʚʥʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʰʫʤʘ ʠ ʢʦʵʬʬʠʮʠʝʥ-

ʪʘ ʧʝʨʝʜʘʯʠ ʪʨʘʢʪʘ ʈ42.  

ɺʝʢʪʦʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ. ɺ ʧʨʦʮʝʩʩʝ ʚʝʢʪʦʨʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʠʟʤʝʨʝʥʠʝ ʰʫʤʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʈ42, ʯʪʦ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʠʩʢʣʶʯʝʥʠʝ ʚʣʠʷ-

ʥʠʷ ʚʳʭʦʜʥʦʛʦ ʠʤʧʝʜʘʥʩʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʚʳʩʠʪʴ 

ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ.  

 ɺ ʇʆ Graphit ʨʝʘʣʠʟʦʚʘʥ ʚʘʨʠʘʥʪ ʢʘʣʠʙʨʦʚʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ɻʐ; ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʥʝʨʘʪʦʨʳ ʰʫʤʘ ʩ ʀʆʐʊ (ENR) ʙʦʣʝʝ 10 ʜɹ (ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʥʘ ʚʳʭʦʜ ɻʐ ʧʦʜʢʣʶʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʫʩʠʣʠʪʝʣʴ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟʤʝʨʠʚ ʤʦʜʫʣʴ ʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʜʘʯʠ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʚ ʀʆʐʊ ɻʐ; ʩʣʝʜʫʝʪ 

ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʧʦʛʨʝʰʥʦʩʪʴ ʀʆʐʊ ʫʚʝʣʠʯʠʪʩʷ).  

ʉʢʘʣʷʨʥʘʷ ʠ ʚʝʢʪʦʨʥʘʷ ʢʘʣʠʙʨʦʚʢʠ (ʠʣʠ ʠʟʤʝʨʝʥʠʷ) ʂʐ ʤʦʛʫʪ ʧʨʦʚʦ-

ʜʠʪʴʩʷ ʩ ʫʯʝʪʦʤ ʦʪʨʘʞʝʥʠʡ ʠʣʠ ʙʝʟ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʠʟ-

ʤʝʨʝʥʠʷʭ ʥʘ ʟʦʥʜʦʚʦʡ ʩʪʘʥʮʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʬʣʘʞʢʦʚ (ʩʤ. 

ʨʠʩʫʥʦʢ 6.31). ʕʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ ʢʘʣʠʙʨʦʚʢʠ/ʠʟʤʝʨʝʥʠʷ ʂʐ, ʦʧʠ-

ʩʘʥʥʳʝ ʜʘʣʝʝ, ʤʦʛʫʪ ʫʣʫʯʰʠʪʴ ʝʸ ʢʘʯʝʩʪʚʦ, ʥʦ ʪʨʝʙʫʶʪ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ/ʠʣʠ ʥʘʣʠʯʠʷ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ S-ʧʘʨʘʤʝʪʨʦʚ ʈ42.  

çʋʯʸʪ ʦʪʨʘʞʝʥʠʷ ʦʪ ɻʐè ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʨʨʝʢʮʠʠ ʂʆ ʧʦʨʪʘ 2 (ʪ.ʝ. ʢʦʨ-

ʨʝʢʮʠʠ ʧʘʨʘʤʝʪʨʘ Ὓ ) ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʠʪʴ ʠ ʫʯʝʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ ʦʪ 

ɻʐ ʚʦ ʚʨʝʤʷ ʢʘʣʠʙʨʦʚʢʠ. ʂʘʣʠʙʨʦʚʢʫ Ὓ  ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʢʘʢ ʚ ʩʦʩʪʘʚʝ ʧʦʣ-

ʥʦʡ ʜʚʫʭʧʦʨʪʦʚʦʡ ʢʘʣʠʙʨʦʚʢʠ (ʩʤ. ʧ. 6.4.4) ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʨʝʥʠʷ 

ʧʦʣʥʦʛʦ ʥʘʙʦʨʘ S-ʧʘʨʘʤʝʪʨʦʚ ʀʋ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʫʧʨʦʱʸʥʥʦʡ ʦʜʥʦʧʦʨʪʦʚʦʡ ʢʘ-

ʣʠʙʨʦʚʢʦʡ ʧʦʨʪʘ 2 (ʩʤ. ʧ. 6.4.2). 

çʋʯʸʪ ʦʪʨʘʞʝʥʠʷ ʦʪ ʰʫʤʦʚʦʛʦ ʧʨʠʸʤʥʠʢʘ ɺɸʎè ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʨʨʝʢʮʠʠ 

ʂʆ ʧʦʨʪʘ 1 (ʪ.ʝ. ʢʦʨʨʝʢʮʠʠ ʧʘʨʘʤʝʪʨʘ Ὓ ) ʠ ʧʨʦʚʝʜʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʟ-
ʤʝʨʝʥʠʷ çʥʘ ʧʨʦʭʦʜè ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʠʪʴ ʠ ʫʯʝʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ ʦʪ 

ʰʫʤʦʚʦʛʦ ʧʨʠʸʤʥʠʢʘ. ʂʘʣʠʙʨʦʚʢʫ Ὓ  ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʢʘʢ ʚ ʩʦʩʪʘʚʝ ʧʦʣʥʦʡ 

ʜʚʫʭʧʦʨʪʦʚʦʡ ʢʘʣʠʙʨʦʚʢʠ (ʩʤ. ʧ. 6.4.2) ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʧʦʣ-

ʥʦʛʦ ʥʘʙʦʨʘ S-ʧʘʨʘʤʝʪʨʦʚ ʀʋ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʫʧʨʦʱʸʥʥʦʡ ʦʜʥʦʧʦʨʪʦʚʦʡ ʢʘʣʠʙ-

ʨʦʚʢʦʡ ʧʦʨʪʘ 1 (ʩʤ. ʧ. 6.4.2). 

çʀʟʤʝʨʝʥʠʝ ʥʘ ʟʦʥʜʦʚʦʡ ʩʪʘʥʮʠʠè ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʥʦʩ ʧʣʦʩ-

ʢʦʩʪʠ ʢʘʣʠʙʨʦʚʢʠ ʠʟ ʩʝʯʝʥʠʷ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʪʨʘʢʪʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʢʘʣʠʙ-
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ʨʦʚʢʠ ɻʐ, ʚ ʩʝʯʝʥʠʝ ʟʦʥʜʦʚ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʘʣʠʙʨʦʚʢʘ S-ʧʘʨʘʤʝʪʨʦʚ 

(ʧʨʠ ʧʦʤʦʱʠ ʥʘʛʨʫʟʦʢ ʥʘ ʧʣʘʩʪʠʥʘʭ) ʠ ʜʘʣʴʥʝʡʰʠʝ ʠʟʤʝʨʝʥʠʷ. 

 ʂʘʣʠʙʨʦʚʢʘ ʂʐ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʢʘʣʠʙʨʦʚʢʠ/ʠʟʤʝʨʝʥʠʷ 
ʠʩʧʦʣʴʟʫʝʪ ʬʘʢʪʦʨʳ ʦʰʠʙʦʢ ʢʘʣʠʙʨʦʚʢʠ S-ʧʘʨʘʤʝʪʨʦʚ. ɼʣʷ ʫʜʦʙʩʪʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʥʘ ʟʦʥʜʦʚʦʡ ʩʪʘʥʮʠʠ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ 

ʦʙʝʠʭ ʢʘʣʠʙʨʦʚʦʢ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ï ʚʳʧʦʣʥʠʪʴ ʢʘʣʠʙʨʦʚʢʫ ʂʐ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʧʨʠʤʝʥʠʚ ʝʸ ʧʦʩʣʝ ʢʘʣʠʙʨʦʚʢʠ S-ʧʘʨʘʤʝʪʨʦʚ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʫʜʝʪ ʚʳʜʘʥʦ ʦʧʦʚʝʱʝʥʠʝ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʧʨʦʮʝʩʩʘ ʢʘʣʠʙ-

ʨʦʚʢʠ (ʨʠʩʫʥʦʢ 6.30), ʘ ʥʘ ʙʦʢʦʚʦʡ ʧʘʥʝʣʠ ʙʫʜʝʪ ʦʪʦʙʨʘʞʸʥ ʦʩʦʙʳʡ 

ʩʪʘʪʫʩ ʟʥʘʯʢʘ (ʠʣʠ ) ʢʦʨʨʝʢʮʠʠ ʂʐ. 

 

 

ʈʠʩʫʥʦʢ 6.30 ï ʇʨʠʤʝʨ ʦʧʦʚʝʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ ʢʘʣʠʙʨʦʚʢʝ ʂʐ ʩ ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʬʣʘʞʢʘʤʠ ʚ ʦʢʥʝ ʢʘʣʠʙʨʦʚʢʠ  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʧʨʠ ʰʫʤʦʚʦʡ ʢʘʣʠʙʨʦʚʢʝ ʬʣʘʞʦʢ çɺʝʢʪʦʨʥʘʷ 

ʢʘʣʠʙʨʦʚʢʘ ʫʩʪʘʥʦʚʣʝʥè, ʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʬʣʘʞʢʠ ʩʥʷʪʳ, ʪʦ ʧʦ ʝʸ ʠʪʦʛʘʤ ʥʘʭʦ-

ʜʷʪʩʷ ʰʫʤʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʈ42 ʙʝʟ ʫʯʸʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ ʦʪ ʧʦʨʪʘ 2 ʚ 

ʨʝʞʠʤʝ ʰʫʤʦʚʦʛʦ ʧʨʠʸʤʥʠʢʘ ʠ ʙʝʟ ʫʯʸʪʘ ʦʪʨʘʞʝʥʠʷ ʦʪ ɻʐ (ʪ.ʝ. ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʦʪʨʘʞʝʥʠʷ ɻʐ ʠ ʰʫʤʦʚʦʛʦ ʧʨʠʸʤʥʠʢʘ ʩʯʠʪʘʶʪʩʷ ʨʘʚʥʳʤʠ ʝʜʠʥʠʮʝ).  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʰʫʤʘ ʧʦʪʨʝʙʫʶʪʩʷ: 

Å ʘʥʘʣʠʟʘʪʦʨ ʈ4226ɸ; 

Å ʛʝʥʝʨʘʪʦʨ ʰʫʤʘ; 

Å ʥʘʙʦʨ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ ʠʣʠ ʵʣʝʢʪʨʦʥʥʳʡ ʢʘʣʠʙʨʘʪʦʨ (ʪʦʣʴʢʦ ʧʨʠ 
ʫʯʸʪʝ ʦʪʨʘʞʝʥʠʡ ʠ (ʠʣʠ) ʚʝʢʪʦʨʥʦʡ ʢʘʣʠʙʨʦʚʢʝ, ʠ (ʠʣʠ) ʠʟʤʝʨʝʥʠʠ 

ʥʘ ʟʦʥʜʦʚʦʡ ʩʪʘʥʮʠʠ). 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ ʂʐ: 

 

 ɿʘʜʘʡʪʝ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʠ ʤʦʱʥʦʩʪʴ ʟʦʥʜʠʨʦ-

ʚʘʥʠʷ (ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʧʘʨʘʤʝʪʨʘʤʠ ʈ42 ʫʢʘʟʘʥʦ ʚ ʨʘʟʜʝʣʝ 7). 

 

 ʅʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ çʀʟʤʝʨʝʥʠʝ ʰʫʤʘè (ʨʠʩʫʥʦʢ 4.14-ʙ) ʫʩʪʘʥʦʚʠʪʝ 

ʧʘʨʘʤʝʪʨʳ ʰʫʤʦʚʦʛʦ ʧʨʠʸʤʥʠʢʘ ï ʫʩʠʣʝʥʠʝ ʰʫʤʦʚʦʛʦ ʪʨʘʢʪʘ, ʬʠʣʴʪʨ 

ʨʘʟʨʝʰʝʥʠʷ ʠ ʫʩʨʝʜʥʝʥʠʝ ʚ ʧʨʠʙʦʨʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷ-

ʤʠ, ʠʟʣʦʞʝʥʥʳʤʠ ʚ ʧ. 7.12. 
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 (ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ) ɼʣʷ ʫʯʸʪʘ ʦʪʨʘʞʝʥʠʡ ʠʣʠ ʚʝʢʪʦʨʥʦʡ ʢʘʣʠʙʨʦʚʢʠ 

(ʬʣʘʞʢʠ çʋʯʸʪ ʦʪʨʘʞʝʥʠʷ ʦʪ ɻʐè, çʋʯʸʪ ʦʪʨʘʞʝʥʠʷ ʦʪ ʰʫʤʦʚʦʛʦ 

ʧʨʠʸʤʥʠʢʘ ɺɸʎè ʠʣʠ çɺʝʢʪʦʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘè) ʚʳʧʦʣʥʠʪʝ ʠʣʠ ʟʘʛʨʫ-

ʟʠʪʝ ʠʟ ʬʘʡʣʘ ʢʘʣʠʙʨʦʚʢʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ S-ʧʘʨʘʤʝʪʨʦʚ (ʩʤ. ʦʧʠʩʘ-

ʥʠʝ ʚ ʥʘʯʘʣʝ ʜʘʥʥʦʛʦ ʧʫʥʢʪʘ). 

 

 ɺʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ çʂʘʣʠʙʨʦʚʢʘ > ʄʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠéè. ɺ ʧʦ-

ʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʤʘʩʪʝʨʘ ʢʘʣʠʙʨʦʚʢʠ ʚʳʙʝʨʠʪʝ ʤʝʪʦʜ ʢʘʣʠʙʨʦʚʢʠ ï 

çʋʧʨʘʚʣʷʝʤʘʷè. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çɼʘʣʝʝè ʚ ʦʢʥʝ ʥʘʩʪʨʦʡʢʠ 

ʢʦʥʬʠʛʫʨʘʮʠʠ (ʨʠʩʫʥʦʢ 6.7) ʚʳʙʝʨʠʪʝ ʨʘʜʠʦ-ʢʥʦʧʢʫ çʰʫʤ (ʧʦʨʪ 2)è.

  

 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʡ çʋʯʸʪ ʦʪʨʘʞʝʥʠʷ ʦʪ ʰʫʤʦʚʦʛʦ ʧʨʠʸʤʥʠ-

ʢʘ ɺɸʎè (ʪʨʝʙʫʝʪʩʷ ʠʟʤʝʨʝʥʠʝ ʤʝʨʳ çʥʘ ʧʨʦʭʦʜè) ʠʣʠ çɺʝʢʪʦʨʥʘʷ ʢʘ-

ʣʠʙʨʦʚʢʘè ʟʘʜʘʡʪʝ ʩʦʝʜʠʥʠʪʝʣʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʥʘʙʦʨ ʢʘ-

ʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çɼʘʣʝʝè. ʄʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠ 

ʦʪʦʙʨʘʟʠʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩʣʝʜʫʶʱʝʛʦ ʰʘʛʘ ʢʘʣʠʙʨʦʚʢʠ. 

 

 ʋʩʪʘʥʦʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʬʣʘʞʢʠ ʚ ʦʢʥʝ ʢʘʣʠʙʨʦʚʢʠ ʠ ʟʘʜʘʪʴ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʫ ʀʆʐʊ ʛʝʥʝʨʘʪʦʨʘ ʰʫʤʘ (ʨʠʩʫʥʦʢ 6.31).  

 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɻʐ (ʀʆʐʊ)è ʦʪʢʨʦʝʪʩʷ ʦʢ-

ʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʘʙʣʠʯʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʟʘʧʦʣ-

ʥʠʪʴ ʚʨʫʯʥʫʶ ʠʣʠ ʟʘʛʨʫʟʠʪʴ ʠʟ ʬʘʡʣʦʚ ʩ ʨʘʩʰʠʨʝʥʠʷʤʠ ngd ʠ enr. ɺ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʪʘʙʣʠʮʘ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʦʜʥʦ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ, ʵʪʦ 

ʟʥʘʯʝʥʠʝ ʀʆʐʊ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʚʩʝʛʦ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦ-

ʥʘ. ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʂè. 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çɼʘʣʝʝè ʜʣʷ ʧʝʨʝʭʦʜʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʧʨʦʮʝʩʩʫ 

ʢʘʣʠʙʨʦʚʢʠ.  

 

 

 ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çɼʘʣʝʝè ʠ ʩʣʝʜʫʡʪʝ ʠʥʩʪʨʫʢʮʠʷʤ ʤʘʩʪʝʨʘ ʢʘʣʠʙʨʦ-
ʚʦʢ. 

 

ʄʘʩʪʝʨ ʢʘʣʠʙʨʦʚʦʢ ʧʨʝʜʣʦʞʠʪ ʧʦʜʢʣʶʯʠʪʴ ʢ ʠʟʤʝʨʠʪʝʣʴʥʦʤʫ ʧʦʨʪʫ 

ɻʐ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʝʛʦ ʰʫʤʘ ʚʦ ʚʢʣʶʯʸʥʥʦʤ ʠ ʚʳʢʣʶʯʝʥʥʦʤ ʩʦʩʪʦʷ-

ʥʠʷʭ (ʨʠʩʫʥʦʢ 6.32). 

ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʬʣʘʞʢʝ çʋʯʸʪ ʦʪʨʘʞʝʥʠʷ ʦʪ ʰʫʤʦʚʦʛʦ ʧʨʠʸʤʥʠʢʘ 

ɺɸʎè ʧʦʪʨʝʙʫʝʪʩʷ ʩʦʝʜʠʥʠʪʴ ʧʦʨʪʳ çʥʘ ʧʨʦʭʦʜè. 

ɼʣʷ ʚʝʢʪʦʨʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʤʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠ ʧʨʝʜʣʦʞʠʪ ʧʦʜʢʣʶʯʠʪʴ 

ʢʦ ʚʪʦʨʦʤʫ ʧʦʨʪʫ ʈ42 ʧʷʪʴ ʧʨʦʠʟʚʦʣʴʥʳʭ ʤʝʨ (ʨʠʩʫʥʦʢ 6.33). ʇʨʦʠʟ-

ʚʦʣʴʥʳʤʠ ʤʝʨʘʤʠ ʧʦʩʣʫʞʘʪ ʫʩʪʨʦʡʩʪʚʘ ʩ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʱʠʤ-

ʩʷ ʩʦʛʣʘʩʦʚʘʥʠʝʤ. ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʨʳ ʍʍ, ʂɿ, ʉʅ (ʈʉʅ) ʠʟ 

ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʥʘʙʦʨʘ, ʯʝʪʚʸʨʪʦʡ ʠ ʧʷʪʦʡ ʤʝʨʦʡ ʧʦʩʣʫʞʘʪ ʍʍ, ʂɿ, 
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ʩʦʝʜʠʥʸʥʥʳʝ ʩ ʧʦʨʪʦʤ ʈ42 ʯʝʨʝʟ ʘʪʪʝʥʶʘʪʦʨ ʥʝʙʦʣʴʰʦʛʦ ʥʦʤʠʥʘʣʘ 

(3é10 ʜɹ). 

 

 

ʈʠʩʫʥʦʢ 6.31 ï ʅʘʩʪʨʦʡʢʘ ʢʘʣʠʙʨʦʚʢʠ ʂʐ 

 

 

ʈʠʩʫʥʦʢ 6.32 ï ʇʨʦʮʝʩʩ ʩʢʘʣʷʨʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʂʐ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢ-

ʮʠʡ (ʙʝʟ ʫʩʪʘʥʦʚʢʠ ʬʣʘʞʢʦʚ ʚ ʦʢʥʝ ʢʘʣʠʙʨʦʚʢʠ)  

ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʢʘʣʠʙʨʦʚʢʠ ʚ ʦʢʥʝ çʀʥʬʦʨʤʘʮʠʷ ʦ ʢʘʣʠʙ-

ʨʦʚʢʘʭ éè ʧʦʷʚʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʚʝʜʸʥʥʦʡ ʢʘʣʠʙʨʦʚʢʝ ʠ ʝʸ ʪʠʧʝ, ʨʠʩʫ-

ʥʦʢ 6.12. ʌʣʘʞʦʢ ʤʦʞʝʪ ʙʳʪʴ ʩʙʨʦʰʝʥ ʠʣʠ ʫʩʪʘʥʦʚʣʝʥ, ʯʪʦ ʧʨʠʚʝʜʸʪ ʢ ʦʪʢʣʶ-

ʯʝʥʠʶ ʠʣʠ ʚʢʣʶʯʝʥʠʶ ʢʦʨʨʝʢʮʠʠ ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ ʂʐ ʚ ʨʝʞʠʤʝ çʀʟʤʝʨʝʥʠʝ ʥʘ ʟʦʥʜʦʚʦʡ 

ʩʪʘʥʮʠʠè ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʳʰʝʦʧʠʩʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩʣʝʜʫʶʱʠʤ:  
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Å ʢʘʣʠʙʨʦʚʢʘ S-ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʝʯʝʥʠʠ ʟʦʥʜʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʣʝ ʢʘ-

ʣʠʙʨʦʚʢʠ ʂʐ; ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʠʥʩʪʨʫʢʮʠʷ ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʘ ʥʘ 

ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʤʘʩʪʝʨʘ ʢʘʣʠʙʨʦʚʢʠ; 

Å ʧʨʠ ʢʘʣʠʙʨʦʚʢʝ ʂʐ ʪʨʝʙʫʝʪʩʷ ʠʟʤʝʨʝʥʠʝ 3 ʤʝʨ XX, ʂɿ ʠ ʉʅ (ʈʉʅ); 

ʜʣʷ ʚʝʢʪʦʨʥʦʛʦ ʚʘʨʠʘʥʪʘ ʢʘʣʠʙʨʦʚʢʠ ʦʙʱʝʝ ʯʠʩʣʦ ʤʝʨ ʪʘʢʞʝ ʙʫʜʝʪ 

ʫʚʝʣʠʯʝʥʦ ʜʦ 5 (ʨʠʩʫʥʦʢ 6.34), ʯʝʪʚʸʨʪʦʡ ʠ ʧʷʪʦʡ ʤʝʨʦʡ ʧʦʩʣʫʞʘʪ 

ʍʍ ʠ ʂɿ, ʩʦʝʜʠʥʸʥʥʳʝ ʩ ʧʦʨʪʦʤ ʈ42 ʯʝʨʝʟ ʘʪʪʝʥʶʘʪʦʨ ʥʝʙʦʣʴʰʦʛʦ 

ʥʦʤʠʥʘʣʘ (3é10 ʜɹ).  

 

ʈʠʩʫʥʦʢ 6.33 ï ʇʨʦʮʝʩʩ ʚʝʢʪʦʨʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʂʐ ʩ ʫʯʸʪʦʤ  

ʦʪʨʘʞʝʥʠʷ ʦʪ ʰʫʤʦʚʦʛʦ ʧʨʠʸʤʥʠʢʘ 

 

 

ʈʠʩʫʥʦʢ 6.34 ï ʇʨʦʮʝʩʩ ʚʝʢʪʦʨʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʂʐ ʩ ʬʫʥʢʮʠʝʡ ʠʟʤʝʨʝʥʠʷ ʥʘ 

ʟʦʥʜʦʚʦʡ ʩʪʘʥʮʠʠ 

 



ʏ. II. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ  

 

ɾʅʂʖ.468166.032 ʈʕ  

  

 

 

ʈ42. ʂʘʣʠʙʨʦʚʢʘ ɺʝʨʩʠʷ 2.26.0  23.06.2026                    ʩʪʨ. 130 
 

6.5 ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʘʣʠʙʨʦʚʢʘ 

çɸʚʪʦʤʘʪʠʯʝʩʢʘʷè ʢʘʣʠʙʨʦʚʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʢʘʣʠʙʨʘʪʦʨʦʤ 

ʩʝʨʠʠ ʈ4ʄ-ʕʂ. ʄʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠ ʧʨʝʜʣʦʞʠʪ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʢʘʣʠʙʨʘʪʦʨʫ, 

ʧʨʦʚʝʨʠʪ ʧʦʜʢʣʶʯʸʥʥʳʝ ʧʦʨʪʳ ʠ ʚʳʧʦʣʥʠʪ ʥʝʦʙʭʦʜʠʤʳʝ ʧʝʨʝʢʣʶʯʝʥʠʷ ʠ ʠʟ-

ʤʝʨʝʥʠʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ.  

ɼʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʘʣʠʙʨʦʚʢʠ ʵʣʝʢʪʨʦʥʥʳʡ ʢʘʣʠʙʨʘʪʦʨ ʜʦʣʞʝʥ ʙʳʪʴ 

ʧʦʜʢʣʶʯʸʥ ʢ USB-ʧʦʨʪʫ ʢʦʤʧʴʶʪʝʨʘ ʠ ʢ ʠʩʧʦʣʴʟʫʝʤʳʤ ʧʦʨʪʘʤ ʈ42. 

 ʋʩʪʘʥʦʚʢʘ ʜʨʘʡʚʝʨʘ ʤʦʜʫʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʘʣʠʙʨʦʚʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʚ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʢʠ ʇʆ Graphit; ʧʨʠ ʧʝʨʚʦʤ ʧʦʜʢʣʶʯʝʥʠʠ ʤʦʜʫʣʷ ʢ 

USB-ʧʦʨʪʫ ʢʦʤʧʴʶʪʝʨʘ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʜʣʷ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ. ɼʣʷ ʨʫʯʥʦʡ ʫʩʪʘʥʦʚʢʠ ʬʘʡʣ ʜʨʘʡʚʝʨʘ 

çmicrecal.infè ʧʦʩʪʘʚʣʷʝʪʩʷ ʥʘ flash-ʥʘʢʦʧʠʪʝʣʝ ʚ ʢʦʤʧʣʝʢʪʝ ʧʦʩʪʘʚʢʠ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʘʣʠʙʨʘʪʦʨʘ. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʢʘʣʠʙʨʦʚʢʠ çɸʚʪʦʤʘʪʠʯʝʩʢʘʷè (ʨʠʩʫʥʦʢ 6.6) ʠ 

ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çɼʘʣʝʝè ʧʦʷʚʠʪʩʷ ʦʢʥʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʵʣʝʢʪʨʦʥʥʦʤʫ ʢʘʣʠʙʨʘ-

ʪʦʨʫ (ʪʘʢʦʝ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʈ42). 

ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʢʘʣʠʙʨʘʪʦʨʫ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʯʪʝʥʠʷ ʬʘʡʣʘ ʦʧʠ-

ʩʘʥʠʷ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ ʠʟ ʝʛʦ ʚʩʪʨʦʝʥʥʦʡ ʧʘʤʷʪʠ ʩʣʝʜʫʝʪ ʰʘʛ ʥʘʩʪʨʦʡʢʠ 

ʢʦʥʬʠʛʫʨʘʮʠʠ (ʨʠʩʫʥʦʢ 6.36). ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʯʪʝʥʠʷ ʠʟ ʚʩʪʨʦʝʥʥʦʡ ʧʘʤʷ-

ʪʠ ʢʘʣʠʙʨʘʪʦʨʘ ʠʣʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʦʧʠʩʘ-

ʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʘʣʠʙʨʘʪʦʨʘ (ʩ ʫʯʸʪʦʤ ʥʝʢʦʪʦʨʦʡ ʦʩʥʘʩʪʢʠ ï ʧʝʨʝʭʦʜʦʚ, ʟʦʥ-

ʜʦʚ ʠ ʪ.ʧ.) ʬʘʡʣ ʦʧʠʩʘʥʠʷ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ ʤʦʞʝʪ ʙʳʪʴ ʟʘʛʨʫʞʝʥ ʩ ʜʠʩʢʘ ʠʣʠ 

ʜʨʫʛʦʛʦ ʮʠʬʨʦʚʦʛʦ ʥʦʩʠʪʝʣʷ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʬʣʘʞʢʘ çʀʩʧʦʣʴʟʦʚʘʪʴ ʬʘʡʣ ʦʧʠ-

ʩʘʥʠʷè (ʨʠʩʫʥʦʢ 6.36) ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʦʪʢʨʳʪʠʷ ʬʘʡʣʘ ʩ ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʳʤ ʦʧʠʩʘʥʠʝʤ ʤʝʨ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʘʣʠʙʨʘʪʦʨʘ.  

ʅʘʩʪʨʦʡʢʘ çʆʧʨʝʜʝʣʝʥʠʝ ʧʦʨʪʦʚ ʕʂè ʧʦʟʚʦʣʷʝʪ ʦʪʢʣʶʯʠʪʴ ʬʫʥʢʮʠʶ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ (ʚʢʣʶʯʝʥʘ ʧʦ ʫʤʦʣʯʘʥʠʶ) ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʦʨʪʦʚ 

ʈ42 ʠ ʢʘʣʠʙʨʘʪʦʨʘ. ɼʘʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʘ ʚ ʩʣʫʯʘʝ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʩʠʛʥʘʣʘʤʠ ʥʝʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ ʘʪʪʝʥʶʘʪʦʨʦʚ, ʪ.ʢ. ʧʨʠ ʵʪʦʤ ʬʫʥʢʮʠʷ çʦʧʦʟʥʘʚʘʥʠʷè ʥʘʛʨʫʟʦʢ ʢʘʣʠʙʨʘʪʦʨʘ 

ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʝʢʦʨʨʝʢʪʥʦ. 

ɿʘʯʘʩʪʫʶ ʥʘ ʧʨʘʢʪʠʢʝ ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʦʝʜʠʥʠʪʝʣʝʡ ʕʂ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ 

ʦʪ ʪʦʡ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʀʋ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʤʦʞʥʦ ʚʦʩʧʦʣʴ-

ʟʦʚʘʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ, ʠʟʦʙʨʘʞʸʥʥʳʤʠ ʥʘ ʩʭʝʤʝ (ʨʠʩʫʥʦʢ 6.37), ʘ ʪʘʢʞʝ 

ʧʨʠʚʝʜʸʥʥʳʤʠ ʚ ʧ. 7.8. 

 

 ɺʩʪʘʚʣʷʝʤʳʤ ʀʋ ʥʘʟʳʚʘʶʪ ʪʘʢʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʩʦʝʜʠʥʠʪʝʣʠ ʢʦʪʦʨʦʛʦ 

ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʡ ʪʠʧ (ʥʘʧʨʠʤʝʨ, 3,5 ʤʤ) ʠ ʤʦʛʫʪ ʙʳʪʴ ʫʩʣʦʚʥʦ ʩʦʝʜʠ-

ʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʪ.ʝ. çʨʦʟʝʪʢʘè-çʚʠʣʢʘè ʠʣʠ ʫʥʠʚʝʨʩʘʣʴʥʳʝ. ʅʝ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʀʋ ʥʘʟʳʚʘʶʪʩʷ ʥʝʚʩʪʘʚʣʷʝʤʳʤʠ. 
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ʈʠʩʫʥʦʢ 6.35 ï ʆʢʥʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʵʣʝʢʪʨʦʥʥʦʤʫ ʢʘʣʠʙʨʘʪʦʨʫ 

 

 

ʈʠʩʫʥʦʢ 6.36 ï ʂʦʥʬʠʛʫʨʘʮʠʷ ʢʘʣʠʙʨʦʚʢʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʘʣʠʙʨʘʪʦʨʘ  
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ʈʠʩʫʥʦʢ 6.37 ï ɺʘʨʠʘʥʪʳ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʠʜʦʚ ʩʦʝʜʠʥʠʪʝʣʝʡ ʕʂ ʠ ʀʋ 

 

 ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʕʂ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʬʘʡʣ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 
ʦʧʠʩʘʥʠʷ ʤʦʜʫʣʷ ʩ ʧʨʠʩʦʝʜʠʥʸʥʥʳʤ ʢ ʧʝʨʚʦʤʫ ʧʦʨʪʫ ʢʘʣʠʙʨʘʪʦʨʘ ʧʝʨʝ-

ʭʦʜʘ ʠʟ ʢʦʤʧʣʝʢʪʘ ʧʦʩʪʘʚʢʠ ʕʂ (ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʝʨʝʭʦʜ ʙʝʟ 

ʫʩʠʣʝʥʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ, ʧʨʠʢʨʫʯʠʚʘʝʤʳʡ ʢ ʧʦʨʪʫ ʕʂ ʩʪʦʨʦʥʦʡ ʙʝʟ ʰʣʠʮʘ 

ʜʣʷ ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʢʣʶʯʘ; ʠʥʘʯʝ ʠʩʧʦʣʴʟʦʚʘʪʴ NMD 3,5 ʤʤ ʩ 

ʥʘʠʤʝʥʴʰʠʤ ʩʝʨʠʡʥʳʤ ʥʦʤʝʨʦʤ). ʇʦʜʦʙʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʕʂ + ʧʝʨʝʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʙʦʣʝʝ ʪʦʯʥʫʶ ʢʘʣʠʙʨʦʚʢʫ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʫʥʢʮʠ-

ʝʡ ʠʩʢʣʶʯʝʥʠʷ ʮʝʧʠ (çʠʟʚʝʩʪʥʦʛʦè ʧʝʨʝʭʦʜʘ)) ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʜʨʫʛʠʭ 

ʘʜʘʧʪʝʨʦʚ. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ mck (ʨʠʩʫʥʦʢ 6.36) ʩ 

ʬʣʵʰ-ʥʘʢʦʧʠʪʝʣʷ ʠʟ ʢʦʤʧʣʝʢʪʘ ʧʦʩʪʘʚʢʠ ʕʂ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʰʘʛʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʠʧ ʢʘʣʠʙʨʦʚʢʠ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʥʘʙʦʨʦʚ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʤʝʨʘʤʠ. ɼʣʷ ʧʦʣʥʦʡ 

ʜʚʫʭʧʦʨʪʦʚʦʡ ʢʘʣʠʙʨʦʚʢʠ ʪʘʢʞʝ ʜʦʩʪʫʧʥʘ ʬʫʥʢʮʠʷ çʀʩʢʣʶʯʝʥʠʝ ʘʜʘʧʪʝʨʘè, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʕʂ ʠ ʀʋ (ʩʤ. ʩʭʝʤʫ 

ʥʘ ʨʠʩʫʥʢʝ 6.37).  

ɼʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ ʤʘʩʪʝʨ ʚʳʧʦʣʥʠʪ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ʇʨʠ-

ʤʝʨ ʦʢʥʘ ʚ ʧʨʦʮʝʩʩʝ ʢʘʣʠʙʨʦʚʢʠ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 6.38.  

ɺʠʜ 

ʢʦʥʥʝʢʪʦʨʦʚ 
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ʈʠʩʫʥʦʢ 6.38 ï ʇʨʦʮʝʩʩ ʢʘʣʠʙʨʦʚʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʕʂ 

 

 ɺ ʧʨʦʮʝʩʩʝ ʢʘʣʠʙʨʦʚʢʠ ʧʦʣʴʟʦʚʘʪʝʣʶ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʨʝ-
ʟʫʣʴʪʘʪ ʬʫʥʢʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʨʪʦʚ ʧʦʜʢʣʶʯʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʘʣʠʙʨʘʪʦʨʘ (ʦʪʦʙʨʘʞʸʥ ʚ ʦʢʥʝ ʢʘʣʠʙʨʦʚʢʝ ʚ ʚʠʜʝ ʪʝʢ-

ʩʪʘ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

6.6 ʂʘʣʠʙʨʦʚʢʘ ʚ ʚʦʣʥʦʚʦʜʥʦʤ ʪʨʘʢʪʝ, ʢʘʣʠʙʨʦʚʢʘ TRL 

ʉʝʤʝʡʩʪʚʦ ʢʘʣʠʙʨʦʚʦʢ TRL ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʫʯʰʫʶ 

ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ S-ʧʘʨʘʤʝʪʨʦʚ, ʥʝʞʝʣʠ SOLT ʢʘʣʠʙʨʦʚʢʘ, ʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳ-

ʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʝʛʦ ʣʠʰʴ ʪʨʸʭ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ. ɺ ʧʨʦʮʝʩʩʝ ʢʘ-

ʣʠʙʨʦʚʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ: ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʘʷ ʥʘʛʨʫʟʢʘ (Reflection), ʩʦ-

ʛʣʘʩʦʚʘʥʥʘʷ ʥʘʛʨʫʟʢʘ (Match), ʧʨʷʤʦʝ ʩʦʝʜʠʥʝʥʠʝ ʧʦʨʪʦʚ (Thru), ʦʜʥʘ ʠʣʠ ʥʝ-

ʩʢʦʣʴʢʦ ʣʠʥʠʡ ʧʝʨʝʜʘʯʠ (Line).  ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʤʝʨ ʚ ʢʘʣʠʙʨʦʚʦʯʥʦʤ 

ʥʘʙʦʨʝ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʥʘ ʠʟ ʢʘʣʠʙʨʦʚʦʢ ʩʝ-

ʤʝʡʩʪʚʘ TRL: 

Å TRL (Thru-Reflection-Line); 

Å TRM (Thru-Reflection-Match); 

Å LRL (Line-Reflection-Line); 

Å LRM (Line-Reflection-Match). 

ʂʘʣʠʙʨʦʚʢʘ ʈ42 ʚ ʚʦʣʥʦʚʦʜʥʦʤ ʪʨʘʢʪʝ ʚʳʧʦʣʥʷʝʪʩʷ ʯʝʨʝʟ ʢʦʘʢʩʠʘʣʴʥʦ-

ʚʦʣʥʦʚʦʜʥʳʝ ʧʝʨʝʭʦʜʳ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 6.39.  

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ TRL ʢʘʣʠʙʨʦʚʢʠ:  

 

 ɿʘʜʘʡʪʝ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʠ ʤʦʱʥʦʩʪʴ ʟʦʥʜʠʨʦ-
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ʚʘʥʠʷ (ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʧʘʨʘʤʝʪʨʘʤʠ ʈ42 ʫʢʘʟʘʥʦ ʚ ʨʘʟʜʝʣʝ 7). 

 

ʈʠʩʫʥʦʢ 6.39 ï ʀʟʤʝʨʝʥʠʷ ʚ ʚʦʣʥʦʚʦʜʥʦʤ ʪʨʘʢʪʝ  

 ɺʥʠʤʘʪʝʣʴʥʦ ʚʳʩʪʘʚʣʷʡʪʝ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʩʝʯʝʥʠʶ ʚʦʣʥʦʚʦʜʘ. ʅʝʣʴʟʷ ʟʘʜʘʚʘʪʴ ʯʘʩʪʦʪʳ, ʚʳʭʦʜʷʱʠʝ ʟʘ ʜʠʘʧʘʟʦʥ 

ʨʘʙʦʪʳ ʚʦʣʥʦʚʦʜʘ. 

 

 ɺʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ çʂʘʣʠʙʨʦʚʢʘ > ʄʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠéè. ɺ ʧʦ-

ʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʤʘʩʪʝʨʘ ʢʘʣʠʙʨʦʚʢʠ ʚʳʙʝʨʠʪʝ ʤʝʪʦʜ ʢʘʣʠʙʨʦʚʢʠ ï 

çʋʧʨʘʚʣʷʝʤʘʷè, çʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷè ʠʣʠ çɸʚʪʦʤʘʪʠʯʝʩʢʘʷè. ʇʦʩʣʝ 

ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çɼʘʣʝʝè ʚ ʦʢʥʝ ʥʘʩʪʨʦʡʢʠ ʢʦʥʬʠʛʫʨʘʮʠʠ 

(ʨʠʩʫʥʦʢ 6.40) ʚʳʙʝʨʠʪʝ ʨʘʜʠʦ-ʢʥʦʧʢʫ çS (ʧʦʨʪʳ 1-2)è. 

 

ɿʘʜʘʡʪʝ ʩʦʝʜʠʥʠʪʝʣʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ çɺʦʣʥʦʚʦʜéè ʠ ʥʘʙʦʨ 

ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʘʰʝʤʫ ʩʝʯʝʥʠʶ ʚʦʣʥʦʚʦʜʥʦʛʦ 

ʪʨʘʢʪʘ. 

 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çɼʘʣʝʝè. ʄʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠ ʦʪʦʙʨʘʟʠʪ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʩʣʝʜʫʶʱʝʛʦ ʰʘʛʘ ʢʘʣʠʙʨʦʚʢʠ. 

 

 ɺ ʧʦʣʝ ʩʦ ʩʧʠʩʢʦʤ çɺʘʨʠʘʥʪ ʢʘʣʠʙʨʦʚʢʠè ʚʳʙʝʨʠʪʝ ʚʘʨʠʘʥʪ çɺʝʢʪʦʨ-
ʥʘʷ ʢʘʣʠʙʨʦʚʢʘ TRLè, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 6.41. 

 

 ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çɼʘʣʝʝè ʠ ʩʣʝʜʫʡʪʝ ʠʥʩʪʨʫʢʮʠʷʤ ʤʘʩʪʝʨʘ ʢʘʣʠʙʨʦʚ-
ʢʠ. 

 

ʄʘʩʪʝʨ ʢʘʣʠʙʨʦʚʢʠ ʧʨʝʜʣʦʞʠʪ ʧʦʜʢʣʶʯʠʪʴ ʢ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʧʦʨʪʘʤ 

ʥʘʛʨʫʟʢʠ ʍʍ, ʂɿ, ʩʦʝʜʠʥʝʥʠʝ ʥʘ ʧʨʦʭʦʜ, ʘ ʪʘʢ ʞʝ ʩʦʝʜʠʥʝʥʠʝ ʯʝʨʝʟ 

ʯʝʪʚʝʨʪʴ ʚʦʣʥʦʚʦʡ ʦʪʨʝʟʦʢ ʣʠʥʠʠ. 

ʅʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʢʘʣʠʙʨʦʚʢʠ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʩʦʝʜʠʥʠʪʴ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʝ ʧʦʨʪʳ ʥʘ ʧʨʦʭʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʪʴ ʩʦʝʜʠ-

ʥʝʥʠʝ ʯʝʨʝʟ ʯʝʪʚʝʨʪʴ ʚʦʣʥʦʚʦʡ ʦʪʨʝʟʦʢ ʣʠʥʠʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥ-
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ʢʝ 6.42. 

 

ʉʪʘʪʫʩ ʢʘʣʠʙʨʦʚʢʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʦʢʥʝ çʂʘʣʠʙʨʦʚʢʘ > ʀʥʬʦʨʤʘʮʠʷ ʦ 

ʢʘʣʠʙʨʦʚʢʘʭ éè, ʨʠʩʫʥʦʢ 6.12. 

 

ʈʠʩʫʥʦʢ 6.40 ï ʂʦʥʬʠʛʫʨʘʮʠʷ ʢʘʣʠʙʨʦʚʢʠ ʜʣʷ TRL ʢʘʣʠʙʨʦʚʢʠ  

 

 

ʈʠʩʫʥʦʢ 6.41 ï ɺʳʙʦʨ TRL ʢʘʣʠʙʨʦʚʢʠ  
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ʈʠʩʫʥʦʢ 6.42 ï ʇʨʦʮʝʩʩ ʢʘʣʠʙʨʦʚʢʠ TRL 

6.7 ʂʘʣʠʙʨʦʚʢʘ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʨʠʸʤʥʠʢʦʚ 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʈ42 ʝʛʦ ʛʝʥʝʨʘʪʦʨʳ ʠ ʧʨʠʸʤʥʠʢʠ ʢʘʣʠʙʨʫʶʪʩʷ ʚ ʧʣʦʩ-

ʢʦʩʪʠ ʨʘʟʲʸʤʦʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʦʨʪʦʚ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʠ/ʠʣʠ ʧʦʩʣʝ ʧʦʜ-

ʢʣʶʯʝʥʠʷ ʢʘʙʝʣʴʥʳʭ ʩʙʦʨʦʢ ʠʣʠ ʜʨʫʛʦʡ ʦʩʥʘʩʪʢʠ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʢʘʣʠʙ-

ʨʦʚʢʘ ʤʦʱʥʦʩʪʠ. ɼʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʬʫʥʢʮʠʷʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʝ ʧʦʜʤʝʥʶ, ʦʪʦʙʨʘʞʸʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 6.43.  

 

ʈʠʩʫʥʦʢ 6.43 ï ʇʦʜʤʝʥʶ çʂʘʣʠʙʨʦʚʢʘ ʤʦʱʥʦʩʪʠè 

ʂʦʨʨʝʢʮʠʷ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʵʪʘʣʦʥʥʦʛʦ 

ʠʟʤʝʨʠʪʝʣʷ ʤʦʱʥʦʩʪʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ɺʘʰʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʯʘʩʪʦʪʥʦʤʫ ʠ 

ʜʠʥʘʤʠʯʝʩʢʦʤʫ ʜʠʘʧʘʟʦʥʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʈ42 ʚ ʢʘʞʜʦʡ ʯʘ-

ʩʪʦʪʥʦʡ ʪʦʯʢʝ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʜʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʟʥʘʯʝʥʠʷ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʢʘʟʘʥʠʷʤʠ ʠʟʤʝʨʠʪʝʣʷ ʤʦʱʥʦʩʪʠ. 

ʂʦʨʨʝʢʮʠʷ ʧʨʠʸʤʥʠʢʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʮʝʣʴʶ ʫʣʫʯʰʠʪʴ ʧʦʢʘʟʘʥʠʷ ʧʨʠ-

ʸʤʥʠʢʦʚ ʢʘʢ ʠʟʤʝʨʠʪʝʣʝʡ ʤʦʱʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ 

ʧʦʢʘʟʘʥʠʡ ʤʦʱʥʦʩʪʠ ʧʨʠʸʤʥʠʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʛʥʘʣʘ ʟʦʥʜʠʨʫʶʱʝʛʦ ʧʦʨʪʘ 

(ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʛʦ ʠʟʤʝʨʠʪʝʣʝʤ ʤʦʱʥʦʩʪʠ, ʣʠʙʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʘʙʨʠʯʥʦʡ 
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ʢʘʣʠʙʨʦʚʢʠ) ʠʣʠ ʤʝʪʦʜʦʤ ʩʨʘʚʥʝʥʠʷ ʩ ʧʦʢʘʟʘʥʠʷʤʠ ʵʪʘʣʦʥʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ 

ʤʦʱʥʦʩʪʠ, ʧʦʜʢʣʶʯʸʥʥʦʛʦ ʢ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤʫ ʧʦʨʪʫ. ʄʦʞʥʦ ʩʢʦʨʨʝʢʪʠʨʦ-

ʚʘʪʴ ʠʟʤʝʨʷʝʤʫʶ ʤʦʱʥʦʩʪʴ ʥʘ ʚʩʝʭ ʜʦʩʪʫʧʥʳʭ ʧʨʠʸʤʥʠʢʘʭ ὥ, ὥ, ὦ, ὦ. 

ʂʦʨʨʝʢʮʠʷ ʤʦʱʥʦʩʪʠ ʛʝʪʝʨʦʜʠʥʘ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʯʘʩʪʦʪʥʦʡ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʠ/ʠʣʠ ʥʝʠʟʚʝʩʪʥʦʛʦ ʦʩʣʘʙʣʝʥʠʷ ʦʩʥʘʩʪʢʠ ʩʠʛʥʘʣʘ ʛʝʪʝʨʦʜʠʥʘ.  

6.7.1 ʂʦʨʨʝʢʮʠʷ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ 

ʂʘʣʠʙʨʦʚʢʘ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʈ42 ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʵʪʘʣʦʥʥʦ-

ʛʦ ʠʟʤʝʨʠʪʝʣʷ ʤʦʱʥʦʩʪʠ ʩʝʨʠʠ PLS (ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʝʡ ʜʨʫʛʠʭ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʝʡ) ʩ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʴʶ (ʧʘʨʘʤʝʪʨ çɼʦʧʫʩʪʠʤʦʝ ʦʪʢʣʦʥʝʥʠʝ ʤʦʱʥʦ-

ʩʪʠè).  

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ: 

 

 ɿʘʜʘʡʪʝ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʠ ʤʦʱʥʦʩʪʴ ʟʦʥʜʠʨʦ-
ʚʘʥʠʷ (ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʷ ʦʧʠʩʘʥʘ ʚ ʧ. 5.1). 

 ʋʩʪʘʥʦʚʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʨʝʤʝʥʠ ʢʘ-
ʣʠʙʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

 ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʠ ʤʦʱʥʦʩʪʴ ʟʦʥʜʠʨʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʧʫʩʪʠʤʳ 

ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʵʪʘʣʦʥʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʤʦʱʥʦʩʪʠ. 

 ɺʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ çʂʘʣʠʙʨʦʚʢʘ > ʂʘʣʠʙʨʦʚʢʘ ʤʦʱʥʦʩʪʠ > ʂʦʨ-

ʨʝʢʮʠʷ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠè. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 

çʇʦʜʢʣʶʯʠʪʴè (ʨʠʩʫʥʦʢ 6.44). 

 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʠʟʤʝʨʠʪʝʣʴ ʤʦʱʥʦʩʪʠ ʠ ʥʘʞʘʪʴ çʇʦʜʢʣʶ-

ʯʠʪʴʩʷè (ʨʠʩʫʥʦʢ 6.45). ʇʨʠ ʯʘʩʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʥʦ 

ʜʦʙʘʚʠʪʴ ʝʛʦ ʚ ʩʧʠʩʦʢ çʀʟʙʨʘʥʥʦʝè ʦʢʥʘ ʧʦʜʢʣʶʯʝʥʠʷ. 

 

ɺ ʩʣʫʯʘʝ ʫʩʧʝʰʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʚ ʧʦʣʝ çʀʟʤʝʨʠʪʝʣʴ ʤʦʱʥʦʩʪʠè ʙʫ-

ʜʝʪ ʦʪʦʙʨʘʞʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʧʦʣʴʟʫʝʤʦʤ ʫʩʪʨʦʡʩʪʚʝ. 

 

 ɿʘʜʘʡʪʝ ʜʦʧʫʩʪʠʤʦʝ ʦʪʢʣʦʥʝʥʠʝ ʤʦʱʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʢʦʨʨʝʢʪʠʨʫʡʪʝ ʝʸ 
ʩʤʝʱʝʥʠʝ, ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʥʝʰʥʠʡ ʫʩʠʣʠʪʝʣʴ ʠʣʠ ʘʪʪʝʥʶʘʪʦʨ. 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çʂʘʣʠʙʨʦʚʢʘè ʜʣʷ ʪʨʝʙʫʝʤʦʛʦ ʧʦʨʪʘ. ɼʘʣʝʝ ʩʣʝʜʫʡʪʝ 

ʠʥʩʪʨʫʢʮʠʷʤ (ʨʠʩʫʥʦʢ 6.46). 
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ʈʠʩʫʥʦʢ 6.44 ï ʆʢʥʦ çʂʦʨʨʝʢʮʠʷ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠè  

 

 ʏʝʤ ʥʠʞʝ ʜʦʧʫʩʪʠʤʦʝ ʦʪʢʣʦʥʝʥʠʝ ʤʦʱʥʦʩʪʠ, ʪʝʤ ʜʦʣʴʰʝ ʙʫʜʝʪ ʚʳʧʦʣ-
ʥʷʪʴʩʷ ʢʘʣʠʙʨʦʚʢʘ. ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʙʝʩʧʝʯʠʪʴ ʟʘʜʘʥʥʫʶ ʪʦʯʥʦʩʪʴ 

ʢʘʣʠʙʨʦʚʢʘ ʙʫʜʝʪ ʦʩʪʘʥʦʚʣʝʥʘ. ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʟʥʘʯʝʥʠʝ ʜʦʧʫʩʢʘ ʥʝ ʥʠ-

ʞʝ 0,5 ʜɹ.  

 

 ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʢʘʣʠʙʨʦʚʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʪʩʷ ʧʝʨʝʢʣʶʯʘʪʝʣʴ çʂʦʨʨʝʢʮʠʷè. ʉʪʘʪʫʩ ʢʘʣʠʙʨʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʦʢʥʝ çʀʥʬʦʨʤʘʮʠʷ ʦ ʢʘʣʠʙʨʦʚʢʘʭ éè 

(ʨʠʩʫʥʦʢ 6.12). 
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ʈʠʩʫʥʦʢ 6.45 ï ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʠʟʤʝʨʠʪʝʣʶ ʤʦʱʥʦʩʪʠ  

 

 

ʈʠʩʫʥʦʢ 6.46 ï ʂʘʣʠʙʨʦʚʢʘ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ 

6.7.2 ʂʦʨʨʝʢʮʠʷ ʧʨʠʸʤʥʠʢʦʚ 

ʂʦʨʨʝʢʮʠʷ ʧʨʠʸʤʥʠʢʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʦʥʜʠʨʫʶʱʝʛʦ ʧʦʨʪʘ ʚ 

ʪʦʤ ʩʝʯʝʥʠʠ, ʚ ʢʦʪʦʨʦʤ ʪʨʝʙʫʝʪʩʷ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʦʢʘʟʘʥʠʷ ʠʟʤʝʨʝʥʠʡ ʤʦʱ-

ʥʦʩʪʠ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʘʣʠʙʨʦʚʢʠ ʧʨʠʸʤʥʠʢʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʥʘʯʘʣʘ ʚʳʧʦʣ-

ʥʠʪʴ ʢʦʨʨʝʢʮʠʶ ʤʦʱʥʦʩʪʠ. ʅʦ ʝʩʣʠ ɺʘʩ ʫʩʪʨʘʠʚʘʝʪ ʬʘʙʨʠʯʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʚʳ-

ʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ, ʪʦ ʵʪʦʪ ʧʫʥʢʪ ʤʦʞʥʦ ʧʨʦʧʫʩʪʠʪʴ. ʂʦʨʨʝʢʮʠʷ ʤʦʱʥʦʩʪʠ ʧʦ-

ʣʝʟʥʘ, ʝʩʣʠ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ʢʘʙʝʣʴʥʳʝ ʩʙʦʨʢʠ, ʠ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʢʣʶʯʠʪʴ 
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ʠʩʩʣʝʜʫʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʧʦʨʪʫ. 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ: 

 

 ɿʘʜʘʡʪʝ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʠ ʤʦʱʥʦʩʪʴ ʟʦʥʜʠʨʦ-

ʚʘʥʠʷ (ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʧʘʨʘʤʝʪʨʘʤʠ ʈ42 ʫʢʘʟʘʥʦ ʚ ʨʘʟʜʝʣʝ 7). 

 

 ɺʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ çʂʘʣʠʙʨʦʚʢʘ > ʂʘʣʠʙʨʦʚʢʘ ʤʦʱʥʦʩʪʠ > ʂʦʨ-

ʨʝʢʮʠʷ ʧʨʠʸʤʥʠʢʦʚè. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʪʨʝʙʫʝʪʩʷ ʚʳʙʨʘʪʴ ʢʘʣʠʙ-

ʨʫʝʤʳʡ ʧʨʠʸʤʥʠʢ (ʨʠʩʫʥʦʢ 6.47)ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʜʘʪʴ ʩʤʝʱʝ-

ʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʫʯʪʝʥʦ ʧʨʠ ʢʦʨʨʝʢʮʠʠ. ɽʩʣʠ ʢʘʣʠʙʨʦʚʢʘ ʚʳʭʦʜʥʦʡ 

ʤʦʱʥʦʩʪʠ ʥʝ ʚʳʧʦʣʥʷʣʘʩʴ, ʣʠʙʦ ʝʸ ʩʝʯʝʥʠʝ ʠʟʤʝʥʠʣʦʩʴ ʚʩʣʝʜʩʪʚʠʝ 

ʜʦʙʘʚʣʝʥʠʷ/ʫʜʘʣʝʥʠʷ ʦʩʥʘʩʪʢʠ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʟʤʝ-

ʨʠʪʝʣʝʤ ʤʦʱʥʦʩʪʠ ï ʚʢʣʶʯʠʪʴ ʪʫʤʙʣʝʨ çʂʘʣʠʙʨʦʚʢʘ ʩ ʀʄè ʠ ʚʳʧʦʣ-

ʥʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝ. ɼʘʣʝʝ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʂʘʣʠʙʨʦʚʢʘè ʠ ʩʣʝʜʦʚʘʪʴ 

ʠʥʩʪʨʫʢʮʠʷʤ.  

 

ʈʠʩʫʥʦʢ 6.47 ï ʆʢʥʦ çʂʦʨʨʝʢʮʠʷ ʧʨʠʸʤʥʠʢʦʚè  

 ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʢʘʣʠʙʨʦʚʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʩʪʘʥʘʚʣʠ-
ʚʘʝʪʩʷ ʧʝʨʝʢʣʶʯʘʪʝʣʴ çʂʦʨʨʝʢʮʠʷè. ʉʪʘʪʫʩ ʢʘʣʠʙʨʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʦʢʥʝ çʀʥʬʦʨʤʘʮʠʷ ʦ ʢʘʣʠʙʨʦʚʢʘʭ éè 

(ʨʠʩʫʥʦʢ 6.12). 

 

ʈʝʟʫʣʴʪʘʪ ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʨʝʢʮʠʠ ʧʨʠʸʤʥʠʢʘ B2 ʧʨʠ ʟʦʥʜʠʨʦʚʘʥʠʠ ʩ 

ʧʦʨʪʘ 1 ʯʝʨʝʟ ʢʘʙʝʣʴʥʫʶ ʩʙʦʨʢʫ, ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 6.48. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʜʘʣʦʩʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʚ ʢʘʙʝʣʴʥʦʡ ʩʙʦʨʢʝ.  
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ʈʠʩʫʥʦʢ 6.48 ï ʈʝʟʫʣʴʪʘʪ ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʨʝʢʮʠʠ ʧʨʠʸʤʥʠʢʘ B2 

ʧʨʠ ʟʦʥʜʠʨʦʚʘʥʠʠ ʩ ʧʦʨʪʘ 1  

6.7.3 ʂʦʨʨʝʢʮʠʷ ʤʦʱʥʦʩʪʠ ʛʝʪʝʨʦʜʠʥʘ 

ʂʘʣʠʙʨʦʚʢʘ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʩʠʥʪʝʟʘʪʦʨʘ ʯʘʩʪʦʪ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʢʘ-

ʯʝʩʪʚʝ ʚʥʝʰʥʝʛʦ ʫʧʨʘʚʣʷʝʤʦʛʦ ʛʝʪʝʨʦʜʠʥʘ, ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʵʪʘʣʦʥʥʦ-

ʛʦ ʠʟʤʝʨʠʪʝʣʷ ʤʦʱʥʦʩʪʠ ʩʝʨʠʠ PLS (ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʝʡ ʜʨʫʛʠʭ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʝʡ) ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʥʦʩʪʴʶ 1 ʜɹ ʚ ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ.  

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ: 

 

 (ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ) ʅʘʩʪʨʦʡʪʝ ʧʘʨʘʤʝʪʨʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʘʥʝʣʠ 
ʫʧʨʘʚʣʝʥʠʷ çʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʯʘʩʪʦʪʳè (ʨʠʩʫʥʦʢ 7.31-ʘ), ʯʪʦʙʳ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠ ʦʙʦʟʥʘʯʠʪʴ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʛʝʪʝʨʦʜʠʥʘ. 

 ʂʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʢʘʣʠʙʨʦʚʢʠ ʤʦʱʥʦʩʪʠ ʛʝʪʝʨʦʜʠʥʘ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘ-
ʩʪʦʪ ʦʛʨʘʥʠʯʝʥʦ ʟʥʘʯʝʥʠʝʤ 21. 

 ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʠ ʤʦʱʥʦʩʪʴ ʟʦʥʜʠʨʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʧʫʩʪʠʤʳ 

ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʵʪʘʣʦʥʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʤʦʱʥʦʩʪʠ. 

 

 ʅʘʞʤʠʪʝ çʅʘʩʪʨʦʡʢʘ ʛʝʪʝʨʦʜʠʥʘéè ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

çʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʯʘʩʪʦʪʳè (ʨʠʩʫʥʦʢ 7.31-ʘ).  

 

 ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ çʇʘʨʘʤʝʪʨʳ ʛʝʪʝʨʦʜʠʥʘè (ʨʠʩʫʥʦʢ 6.49-ʘ) ʚʳʙʝ-

ʨʠʪʝ ʪʠʧ çʚʥʝʰʥʠʡ ʫʧʨʘʚʣʷʝʤʳʡè ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʇʦʜʢʣʶʯʠʪʴè; 

ʚ ʦʢʥʝ ʧʦʜʢʣʶʯʝʥʠʷ ʜʦʙʘʚʴʪʝ ʚʨʫʯʥʫʶ ʘʜʨʝʩ ʩʠʥʪʝʟʘʪʦʨʘ ʯʘʩʪʦʪ, ʣʠʙʦ 

ʚʳʙʝʨʠʪʝ ʝʛʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʠʩʢʘ ʠʣʠ ʩʧʠʩʢʘ ʠʟʙʨʘʥʥʳʭ ʧʨʠʙʦʨʦʚ. 
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ʘ) ʆʢʥʦ çʇʘʨʘʤʝʪʨʳ ʛʝʪʝʨʦʜʠʥʘè 
ʙ) ʆʢʥʦ çʂʦʨʨʝʢʮʠʷ ʤʦʱʥʦʩʪʠ ʛʝʪʝʨʦ-

ʜʠʥʘè 

ʈʠʩʫʥʦʢ 6.49 ï ʇʘʨʘʤʝʪʨʳ ʠ ʢʦʨʨʝʢʮʠʷ ʤʦʱʥʦʩʪʠ ʛʝʪʝʨʦʜʠʥʘ 

 ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʠʥʪʝʟʘʪʦʨʫ ʯʘʩʪʦʪ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʂʘʣʠʙ-
ʨʦʚʢʘéè (ʨʠʩʫʥʦʢ 6.49-ʘ). 

 

 ɺ ʦʢʥʝ çʂʦʨʨʝʢʮʠʷ ʤʦʱʥʦʩʪʠ ʛʝʪʝʨʦʜʠʥʘè (ʨʠʩʫʥʦʢ 6.49-ʙ) ʧʨʠ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʩʢʦʨʨʝʢʪʠʨʫʡʪʝ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʠ ʧʦʜʢʣʶʯʠʪʝ ʠʟʤʝʨʠʪʝʣʴ 

ʤʦʱʥʦʩʪʠ, ʥʘʞʘʚ ʢʥʦʧʢʫ çʇʦʜʢʣʶʯʠʪʴè. ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ 

ʠʟʤʝʨʠʪʝʣʴ ʤʦʱʥʦʩʪʠ ʠ ʥʘʞʘʪʴ çʇʦʜʢʣʶʯʠʪʴʩʷè (ʨʠʩʫʥʦʢ 6.45). ʇʨʠ 

ʯʘʩʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʝʛʦ ʚ ʩʧʠʩʦʢ çʀʟ-

ʙʨʘʥʥʦʝè ʦʢʥʘ ʧʦʜʢʣʶʯʝʥʠʷ. 

 ʆʢʥʦ ʢʘʣʠʙʨʦʚʢʠ (ʨʠʩʫʥʦʢ 6.49-ʙ) ʤʦʞʥʦ ʚʳʟʚʘʪʴ ʠʟ ʧʫʥʢʪʘ ʤʝʥʶ 

çʂʘʣʠʙʨʦʚʢʘ > ʂʘʣʠʙʨʦʚʢʘ ʤʦʱʥʦʩʪʠ > ʂʦʨʨʝʢʮʠʷ ʤʦʱʥʦʩʪʠ ʛʝʪʝʨʦʜʠ-

ʥʘè, ʧʨʠ ʵʪʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʠʥʪʝ-

ʟʘʪʦʨʫ ʯʘʩʪʦʪ, ʝʩʣʠ ʦʥʦ ʥʝ ʧʨʦʠʟʚʝʜʝʥʦ ʨʘʥʝʝ.  

 ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çɺʳʧʦʣʥʠʪʴè (ʨʠʩʫʥʦʢ 6.49-ʙ) ʠ ʩʣʝʜʫʡʪʝ ʠʥʩʪʨʫʢ-

ʮʠʠ. ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʢʘʣʠʙʨʦʚʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʩʪʘ-

ʥʘʚʣʠʚʘʝʪʩʷ ʧʝʨʝʢʣʶʯʘʪʝʣʴ çʂʦʨʨʝʢʮʠʷè. ʉʪʘʪʫʩ ʢʘʣʠʙʨʦʚʢʠ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʦʢʥʝ çʀʥʬʦʨʤʘʮʠʷ ʦ ʢʘʣʠʙʨʦʚʢʘʭ éè (ʨʠ-

ʩʫʥʦʢ 6.12).  

6.8 ʉʦʭʨʘʥʝʥʠʝ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʦʪʢʣʶʯʝʥʠʝ ʢʘʣʠʙʨʦʚʦʯʥʳʭ 

ʜʘʥʥʳʭ 

ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʢʘʣʠʙʨʦʚʢʠ, ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʤʝ-
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ʥʶ çʂʘʣʠʙʨʦʚʢʘ > ʉʦʭʨʘʥʠʪʴ ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʜʘʥʥʳʝéè. ʂʘʣʠʙʨʦʚʢʘ ʩʦʭʨʘʥʷ-

ʝʪʩʷ ʚ ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ r4mc.ɽʩʣʠ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʜʚʝ ʢʘʣʠʙʨʦʚʢʠ (ʥʘʧʨʠ-

ʤʝʨ, ʜʚʝ ʦʜʥʦʧʦʨʪʦʚʳʝ), ʪʦ ʜʘʥʥʳʝ ʦʙʝʠʭ ʢʘʣʠʙʨʦʚʦʢ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʚ ʦʜʥʦʤ 

ʬʘʡʣʝ. 

 ʇʦʩʣʝ ʧʝʨʝʟʘʧʫʩʢʘ ʇʆ ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʜʘʥʥʳʝ ʧʨʦʰʣʦʡ ʨʘʙʦʯʝʡ ʩʝʩʩʠʠ 

ʙʫʜʫʪ ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʠʟ ʨʝʟʝʨʚʥʦʡ ʢʦʧʠʠ ʥʘ ʜʠʩʢʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, 

ʩʦʭʨʘʥʠʣ ʣʠ ʠʭ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚ ʬʘʡʣ ʠʣʠ ʥʝʪ. 

ʏʪʦʙʳ ʟʘʛʨʫʟʠʪʴ ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʜʘʥʥʳʝ, ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʤʝʥʶ 

çʂʘʣʠʙʨʦʚʢʘ > ɿʘʛʨʫʟʠʪʴ ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʜʘʥʥʳʝéè. 

ʂʘʣʠʙʨʦʚʦʯʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʯʠʱʝʥʳ ʚʳʙʦʨʦʤ ʧʫʥʢʪʘ ʤʝʥʶ 

çʂʘʣʠʙʨʦʚʢʘ > ʉʙʨʦʩ ʢʘʣʠʙʨʦʚʦʢè.  

ʂʦʨʨʝʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚʨʝʤʝʥʥʦ ʦʪʢʣʶʯʝʥʘ ʫʩʪʘʥʦʚʢʦʡ ʬʣʘʞʢʘ ʚ 

ʧʫʥʢʪʝ ʤʝʥʶ çʂʘʣʠʙʨʦʚʢʘ > ʆʪʢʣʶʯʠʪʴ ʢʦʨʨʝʢʮʠʶè. ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ 

ʫʩʪʘʥʦʚʢʘ ʬʣʘʞʢʘ çʆʪʢʣʶʯʠʪʴ ʢʦʨʨʝʢʮʠʶè ʦʪʢʣʶʯʘʝʪ ʪʦʣʴʢʦ ʚʩʝ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴʩʢʠʝ ʢʘʣʠʙʨʦʚʢʠ, ʥʦ ʥʝ ʦʪʢʣʶʯʘʝʪ ʬʘʙʨʠʯʥʳʝ ʢʘʣʠʙʨʦʚʢʠ. ʏʪʦʙʳ ʚʨʝʤʝʥʥʦ 

ʦʪʢʣʶʯʠʪʴ ʚʩʝ ʚʠʜʳ ʢʘʣʠʙʨʦʚʦʢ, ʚʢʣʶʯʘʷ ʬʘʙʨʠʯʥʳʝ, ʥʫʞʥʦ ʩʥʷʪʴ ʚʩʝ ʬʣʘʞʢʠ 

ʚ ʦʢʥʝ çʀʥʬʦʨʤʘʮʠʷ ʦ ʢʘʣʠʙʨʦʚʢʘʭ éè (çʂʘʣʠʙʨʦʚʢʘ > ʀʥʬʦʨʤʘʮʠʷ ʦ ʢʘʣʠʙ-

ʨʦʚʢʘʭ éè).  

 ɺʥʠʤʘʥʠʝ! ʋʜʘʣʝʥʠʝ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ ʚ ʦʢʥʝ çʀʥʬʦʨʤʘʮʠʷ ʦ 

ʢʘʣʠʙʨʦʚʢʘʭ éè ʧʨʠʚʝʜʝʪ ʢ ʧʦʪʝʨʝ ʵʪʠʭ ʜʘʥʥʳʭ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ!  

7 ʀʟʤʝʨʝʥʠʷ 

7.1 ʀʟʤʝʨʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ 

ʀʟʤʝʨʝʥʠʷ, ʧʨʠʚʦʜʠʤʳʝ ʚ ʜʘʥʥʦʤ ʧʦʜʨʘʟʜʝʣʝ, ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʧʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʦʧʠʩʘʥʥʳʭ ʚ ʩʚʝʜʝʥʠʷʭ ʦ ʧʦʨʷʜʢʝ ʧʦʜʛʦ-

ʪʦʚʢʠ ʢ ʧʨʦʚʝʜʝʥʠʶ ʠʟʤʝʨʝʥʠʡ ʠʟ ʨʘʟʜʝʣʘ ʦ ʧʦʨʷʜʢʝ ʨʘʙʦʪʳ ʯ. I ʥʘʩʪʦʷʱʝʛʦ ʈʕ; 

ʘ ʪʘʢʞʝ ʧʦʩʣʝ ʵʪʘʧʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʢʘʣʠʙʨʦʚʢʠ (ʩʤ. ʧ. 6.4.2, ʠʣʠ ʧ. 6.4.3, ʠʣʠ 

ʧ. 6.4.4).  

ʆʪʨʘʞʝʥʠʝ ʦʪ ʚʭʦʜʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʚʳʭʦʜʘ, ʝʩʣʠ ʪʘʢʦʚʦʡ 

ʠʤʝʝʪʩʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʘʨʘʤʝʪʨ ʨʘʩʩʝʷʥʠʷ Ὓ  ʠʣʠ Ὓ . 

ɺʘʨʠʘʥʪʳ ʧʦʜʢʣʶʯʝʥʠʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʦʪʨʘʞʝʥʠʷ ʦʪ ʫʩʪʨʦʡʩʪʚ ʩ ʦʜʥʠʤ 

ʠʣʠ ʜʚʫʤʷ ʧʦʨʪʘʤʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 7.1. 

ɺʘʨʠʘʥʪʳ ʢʘʣʠʙʨʦʚʦʢ: 

ʘ) ʅʦʨʤʠʨʦʚʢʘ ʥʘ ʦʪʨʘʞʝʥʠʝ ʦʪ ʠʟʚʝʩʪʥʳʭ ʥʘʛʨʫʟʦʢ ï ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ 

(ʍʍ) ʠ/ʠʣʠ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʦʡ (ʂɿ). ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ ʧʨʠʚʝʜʝʥʘ 

ʚ ʧ. 6.4.1. ʕʪʦʪ ʚʘʨʠʘʥʪ ʩ ʥʘʠʙʦʣʴʰʠʤʠ ʧʦʛʨʝʰʥʦʩʪʷʤʠ. ʆʜʥʘʢʦ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʥʫʞʜʝʥ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʤʝʨ 
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ʠʣʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʧʦʜʢʣʶʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʥʘ ʧʣʘʩʪʠʥʝ. 

 
ʘ) ʙ) ʚ) 

ʈʠʩʫʥʦʢ 7.1 ï ɺʘʨʠʘʥʪʳ ʧʦʜʢʣʶʯʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ  

ʙ) ʅʦʨʤʠʨʦʚʢʘ ʥʘ ʦʪʨʘʞʝʥʠʝ ʦʪ ʧʨʦʠʟʚʦʣʴʥʦʡ ʥʘʛʨʫʟʢʠ (ʩ ʥʝʠʟʚʝʩʪ-

ʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ). ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ ʧʨʠʚʝʜʝʥʘ ʚ ʧ. 6.4.1. ʕʪʦʪ 

ʚʘʨʠʘʥʪ ʢʘʣʠʙʨʦʚʢʠ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʦʪʣʠʯʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘ-

ʞʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ, ʥʘ ʢʦ-

ʪʦʨʦʝ ʚʳʧʦʣʥʷʣʘʩʴ ʢʘʣʠʙʨʦʚʢʘ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʧʦ ʦʙ-

ʨʘʟʮʫ. 

ʚ) ʆʜʥʦʧʦʨʪʦʚʘʷ ʢʘʣʠʙʨʦʚʢʘ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ ʧʨʠʚʝ-

ʜʝʥʘ ʚ ʧ. 6.4.2. ʕʪʦ ʚʘʨʠʘʥʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʙʦʣʴʰʫʶ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʦʪ-

ʨʘʞʝʥʠʷ ʦʜʥʦʧʦʨʪʦʚʳʭ ʫʩʪʨʦʡʩʪʚ (ʨʠʩʫʥʦʢ 7.1-ʘ). 

ʛ) ɼʚʫʭʧʦʨʪʦʚʘʷ ʢʘʣʠʙʨʦʚʢʘ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ ʧʨʠʚʝʜʝʥʘ ʚ ʧ. 6.4.3. ʆʜʥʦʧʦʨʪʦʚʘʷ ʢʘʣʠʙʨʦʚʢʘ ʠ ʜʚʫʭʧʦʨʪʦ-

ʚʘʷ ʢʘʣʠʙʨʦʚʢʘ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʘʶʪ ʦʜʠʥʘʢʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ 

ʦʪʨʘʞʝʥʠʷ. 

ʜ) ʇʦʣʥʘʷ ʜʚʫʭʧʦʨʪʦʚʘʷ ʢʘʣʠʙʨʦʚʢʘ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ 

ʧʨʠʚʝʜʝʥʘ ʚ ʧ. 6.4.4. ʇʦʣʥʘʷ ʜʚʫʭʧʦʨʪʦʚʘʷ ʢʘʣʠʙʨʦʚʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠ-

ʤʘʣʴʥʫʶ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʚ ʚʘʨʠʘʥʪʝ ʧʦʜʢʣʶʯʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ, ʧʨʠʚʝʜʸʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 7.1-ʚ. ɺ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ ʧʦʜʢʣʶʯʝʥʠʷ (ʨʠʩʫ-

ʥʦʢ 7.1-ʘ ʠ 7.1-ʙ) ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʩʨʘʚʥʠʤʘ ʩ ʦʜʥʦʧʦʨʪʦʚʦʡ ʢʘʣʠʙʨʦʚʢʦʡ, ʘ 

ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʚʜʚʦʝ ʙʦʣʴʰʝ. 

 ʇʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʦʪʨʘʞʝʥʠʷ ʫʤʝʥʴʰʘʪʩʷ, ʝʩʣʠ ʚ ʚʘʨʠʘʥʪʝ ʧʦʜ-
ʢʣʶʯʝʥʠʷ, ʧʨʠʚʝʜʸʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 7.1-ʚ, ʤʝʞʜʫ ʚʳʭʦʜʦʤ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʦʨʪʦʤ ʈ42 ʚʢʣʶʯʠʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʡ (ʥʝ ʩʦʟʜʘʶʱʠʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʪʨʘʞʝʥʠʡ) ʘʪʪʝʥʶʘʪʦʨ ʩ ʦʩʣʘʙʣʝʥʠʝʤ 10 ʜɹ ʠʣʠ 

ʙʦʣʴʰʝ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚ ʜʠʘʛʨʘʤʤʝ (ʠʣʠ ʚ ʦʜʥʦʡ 

ʠʟ ʜʠʘʛʨʘʤʤ) ʙʳʣʘ ʭʦʪʷ ʙʳ ʦʜʥʘ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʪʨʘʩʩʘ. ʉʦʟʜʘʪʴ ʠʟʤʝʨʠʪʝʣʴʥʫʶ 

ʪʨʘʩʩʫ ʤʦʞʥʦ, ʚʳʙʨʘʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʫʥʢʪ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʜʠʘʛʨʘʤʤʳ. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʦʪʨʘʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ çʠʟʤʝʨʝʥʠʝè Ὓ  ʠʣʠ Ὓ  ʠ 

ʟʘʜʘʪʴ ʪʨʝʙʫʝʤʳʡ ʬʦʨʤʘʪ ʦʪʦʙʨʘʞʝʥʠʷ ʪʨʘʩʩʳ. 
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ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʩʪʘʨʪʘ  ʠʟʤʝʨʝʥʠʷ ʙʫʜʫʪ ʥʝʧʨʝʨʳʚʥʦ ʧʦʚʪʦʨʷʪʴ-

ʩʷ ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʇʦʚʪʦʨʥʦʝ ʥʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ ʦʩʪʘʥʦʚʠʪ ʠʟʤʝʨʝ-

ʥʠʷ ʠ ʚʳʢʣʶʯʠʪ ʟʦʥʜʠʨʫʶʱʠʡ ʩʠʛʥʘʣ ʉɺʏ. ʅʘʯʘʪʴ ʠʣʠ ʦʩʪʘʥʦʚʠʪʴ ʠʟʤʝʨʝʥʠʷ 

ʤʦʞʥʦ ʚʳʙʦʨʦʤ ʧʫʥʢʪʘ ʤʝʥʶ çʋʧʨʘʚʣʝʥʠʝ >ʀʟʤʝʨʝʥʠʝè ʠʣʠ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠ-

ʰʠ çF5è. 

 ɽʩʣʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʣʥʘʷ ʜʚʫʭʧʦʨʪʦʚʘʷ ʢʘʣʠʙʨʦʚʢʘ ʠ ʪʨʝʙʫʝʪʩʷ ʠʟ-
ʤʝʨʷʪʴ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʪʦ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʫʜʘʣʠʚ ʪʨʘʩʩʳ, ʪʨʝʙʫʶʱʠʝ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ ʧʨʦʪʠ-

ʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

7.2 ʀʟʤʝʨʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʜʘʯʠ 

ʀʟʤʝʨʝʥʠʷ, ʧʨʠʚʦʜʠʤʳʝ ʚ ʜʘʥʥʦʤ ʧʦʜʨʘʟʜʝʣʝ, ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʧʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʦʧʠʩʘʥʥʳʭ ʚ ʩʚʝʜʝʥʠʷʭ ʦ ʧʦʨʷʜʢʝ ʧʦʜʛʦ-

ʪʦʚʢʠ ʢ ʧʨʦʚʝʜʝʥʠʶ ʠʟʤʝʨʝʥʠʡ ʠʟ ʨʘʟʜʝʣʘ ʦ ʧʦʨʷʜʢʝ ʨʘʙʦʪʳ ʯ. I ʥʘʩʪʦʷʱʝʛʦ ʈʕ; 

ʘ ʪʘʢʞʝ ʧʦʩʣʝ ʵʪʘʧʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʢʘʣʠʙʨʦʚʢʠ (ʩʤ. ʧ. 6.4.3 ʠʣʠ 6.4.4). 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜʘʯʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʧʨʷʤʦʤ ʠ ʦʙʨʘʪʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʘʨʘʤʝʪʨʳ ʨʘʩʩʝʷʥʠʷ Ὓ  ʠ Ὓ . 

ɺʘʨʠʘʥʪ ʧʦʜʢʣʶʯʝʥʠʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʜʘʯʠ ʧʨʠʚʝʜʸʥ 

ʥʘ ʨʠʩʫʥʢʝ 7.1-ʚ. 

ɺʘʨʠʘʥʪʳ ʢʘʣʠʙʨʦʚʦʢ: 

ʘ) ʅʦʨʤʠʨʦʚʢʘ ʯʘʩʪʦʪʥʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʪʨʘʢʪʘ ʧʝʨʝʜʘʯʠ. ʇʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ ʧʨʠʚʝʜʝʥʘ ʚ ʧ. 6.4.1. ɼʣʷ ʵʪʦʛʦ ʚʘʨʠʘʥʪʘ ʭʘʨʘʢʪʝʨʥʳ 

ʥʘʠʙʦʣʴʰʠʝ ʧʦʛʨʝʰʥʦʩʪʠ. ʅʦʨʤʠʨʦʚʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʘʣʠʙʨʦ-

ʚʦʯʥʳʭ ʤʝʨ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʧʦʜʢʣʶʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʥʘ 

ʧʣʘʩʪʠʥʝ. 

ʙ) ɼʚʫʭʧʦʨʪʦʚʘʷ ʢʘʣʠʙʨʦʚʢʘ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ ʧʨʠʚʝʜʝʥʘ ʚ ʧ. 6.4.3. ʀʟʤʝʨʝʥʠʷ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʪʦʯʥʝʝ, ʯʝʤ ʧʦʩʣʝ ʥʦʨʤʠʨʦʚʢʠ. ɸ ʚʦʟʤʦʞʥʦʩʪʴ ʟʦʥʜʠʨʦʚʘʥʠʷ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

ʚ) ʇʦʣʥʘʷ ʜʚʫʭʧʦʨʪʦʚʘʷ ʢʘʣʠʙʨʦʚʢʘ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ 

ʧʨʠʚʝʜʝʥʘ ʚ ʧ. 6.4.4. ʇʦʣʥʘʷ ʜʚʫʭʧʦʨʪʦʚʘʷ ʢʘʣʠʙʨʦʚʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠ-

ʤʘʣʴʥʫʶ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ. ɽʜʠʥʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ī ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʦʯʝʨʸʜʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ 

ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚ ʜʠʘʛʨʘʤʤʝ (ʠʣʠ ʚ ʦʜʥʦʡ 

ʠʟ ʜʠʘʛʨʘʤʤ) ʙʳʣʘ ʭʦʪʷ ʙʳ ʦʜʥʘ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʪʨʘʩʩʘ. ʉʦʟʜʘʪʴ ʠʟʤʝʨʠʪʝʣʴʥʫʶ 

ʪʨʘʩʩʫ ʤʦʞʥʦ, ʚʳʙʨʘʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʫʥʢʪ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʜʠʘʛʨʘʤʤʳ. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ çʠʟʤʝʨʝʥʠʝè 

Ὓ  ʠʣʠ Ὓ  ʠ ʟʘʜʘʪʴ ʪʨʝʙʫʝʤʳʡ ʬʦʨʤʘʪ ʦʪʦʙʨʘʞʝʥʠʷ ʪʨʘʩʩʳ. 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʩʪʘʨʪʘ  ʠʟʤʝʨʝʥʠʷ ʙʫʜʫʪ ʥʝʧʨʝʨʳʚʥʦ ʧʦʚʪʦʨʷʪʴ-

ʩʷ ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʇʦʚʪʦʨʥʦʝ ʥʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ ʦʩʪʘʥʦʚʠʪ ʠʟʤʝʨʝ-
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ʥʠʝ ʠ ʚʳʢʣʶʯʠʪ ʟʦʥʜʠʨʫʶʱʠʡ ʩʠʛʥʘʣ ʉɺʏ. ʅʘʯʘʪʴ ʠʣʠ ʦʩʪʘʥʦʚʠʪʴ ʠʟʤʝʨʝʥʠʷ 

ʤʦʞʥʦ ʚʳʙʦʨʦʤ ʧʫʥʢʪʘ ʤʝʥʶ çʋʧʨʘʚʣʝʥʠʝ >ʀʟʤʝʨʝʥʠʝè ʠʣʠ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠ-

ʰʠ çF5è. 

 ɿʘ ʨʘʩʰʠʨʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ, ʢʘʢ ʧʨʘʚʠ-
ʣʦ, ʧʨʠʭʦʜʠʪʩʷ çʧʣʘʪʠʪʴè ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʠʟʤʝʨʝʥʠʷ. ʄʦʞʥʦ ʫʚʝ-

ʣʠʯʠʪʴ ʫʩʨʝʜʥʝʥʠʝ ʠ/ʠʣʠ ʩʫʟʠʪʴ ʧʦʣʦʩʫ ʧʨʦʧʫʩʢʘʥʠʷ ʬʠʣʴʪʨʘ ʇʏ ʪʦʣʴʢʦ 

ʥʘ ʚʨʝʤʷ ʢʘʣʠʙʨʦʚʢʠ. ɹʦʣʝʝ ʪʱʘʪʝʣʴʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘ-

ʞʝʪʩʷ ʥʘ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʤ ʜʠʘʧʘʟʦʥʝ. 

7.3 ʀʟʤʝʨʝʥʠʝ ʥʝʣʠʥʝʡʥʦʩʪʠ ʌʏʍ 

ʅʝʣʠʥʝʡʥʦʩʪʴ ʬʘʟʦʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʌʏʍ) ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠ-

ʟʦʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ ʦʪ ʣʠʥʠʠ, ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ (ʦʧʪʠʤʘʣʴʥʦ 

ʚ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʤ ʩʤʳʩʣʝ) ʌʏʍ. 

 

ɼʣʷ ʘʥʘʣʠʟʘ ʥʝʣʠʥʝʡʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ 

ʢʦʤʧʝʥʩʘʮʠʶ ʪʨʝʥʜʘ, ʚʳʧʦʣʥʠʚ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

 

 ʋʩʪʘʥʦʚʠʪʝ ʤʘʨʢʝʨʳ 1 ʠ 2 ʥʘ ʪʝ ʯʘʩʪʦʪʳ, ʚ ʜʠʘʧʘʟʦʥʝ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦ-
ʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʢʦʤʧʝʥʩʘʮʠʶ ʪʨʝʥʜʘ. 

 

 ʉʦʟʜʘʡʪʝ ʩʚʷʟʥʦʡ ʤʘʨʢʝʨ ʤʝʞʜʫ ʜʚʫʤʷ ʤʘʨʢʝʨʘʤʠ ï ʥʘʞʘʪʴ ʣʝʚʫʶ 

ʢʥʦʧʢʫ ʤʳʰʠ ʥʘ ʟʥʘʯʢʝ (ʢ ʧʨʠʤʝʨʫ, ), ʦʙʦʟʥʘʯʘʶʱʝʤ çʈʝʞʠʤ ʤʘʨ-

ʢʝʨʘè, ʧʝʨʝʚʝʩʪʠ ʢʫʨʩʦʨ ʢ ʜʨʫʛʦʤʫ ʤʘʨʢʝʨʫ ʠ ʦʪʧʫʩʪʠʪʴ ʢʥʦʧʢʫ ʤʳʰʠ. 

 

 ɺʳʙʨʘʪʴ ʚ ʤʝʥʶ ʩʚʷʟʥʦʛʦ ʤʘʨʢʝʨʘ çʋʧʨʘʚʣʝʥʠʝ > ʂʦʤʧʝʥʩʘʮʠʷ ʪʨʝʥ-

ʜʘè (ʨʠʩʫʥʦʢ 7.2).  

 

ʈʠʩʫʥʦʢ 7.2 ï ʄʝʥʶ ʩʚʷʟʥʦʛʦ ʤʘʨʢʝʨʘ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʦʡʜʸʪ ʢʦʤʧʝʥʩʘʮʠʷ ʪʨʝʥʜʘ ʤʝʞʜʫ ʜʚʫʤʷ ʤʘʨʢʝʨʘʤʠ ʥʘ 

ʪʨʘʩʩʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʥʝʣʠʥʝʡʥʦʩʪʴ ʌʏʍ. ʇʨʠʤʝʨ ʢʦʤʧʝʥʩʘ-

ʮʠʠ ʪʨʝʥʜʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 7.3.  
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ʈʠʩʫʥʦʢ 7.3 ï ʇʨʠʤʝʨ ʢʦʤʧʝʥʩʘʮʠʠ ʪʨʝʥʜʘ ʌʏʍ 

7.4 ʀʟʤʝʨʝʥʠʝ ʢʦʤʧʨʝʩʩʠʠ 

ʉʞʘʪʠʝ (ʢʦʤʧʨʝʩʩʠʷ) ï ʥʝʣʠʥʝʡʥʦʝ ʠʩʢʘʞʝʥʠʝ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ, 

ʚʳʨʘʞʝʥʥʦʝ ʚ ʦʛʨʘʥʠʯʝʥʠʠ ʠʣʠ ʦʩʣʘʙʣʝʥʠʠ ʩʠʥʫʩʦʠʜʳ ʚʙʣʠʟʠ ʵʢʩʪʨʝʤʫʤʦʚ. 

ʉʞʘʪʠʝ ʚʦʟʥʠʢʘʝʪ ʚ ʮʝʧʷʭ, ʥʝʩʧʦʩʦʙʥʳʭ ʦʜʠʥʘʢʦʚʦ ʭʦʨʦʰʦ ʧʝʨʝʜʘʚʘʪʴ ʤʘʣʳʝ ʠ 

ʙʦʣʴʰʠʝ (ʧʦ ʥʘʧʨʷʞʝʥʠʶ) ʩʠʛʥʘʣʳ. ɼʣʷ ʪʘʢʠʭ ʮʝʧʝʡ ʭʘʨʘʢʪʝʨʥʘ ʥʝʣʠʥʝʡʥʘʷ 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ1), ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 7.4. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʩʞʘʪʠʷ ʜʠʥʘʤʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ 

ʜʚʦʡʥʦʤ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ, ʛʜʝ ʣʠʥʝʡʥʳʡ ʫʯʘʩʪʦʢ ὖ̜̃(̖ὖ̃ )̖ ʚʳʛʣʷʜʠʪ 
ʢʘʢ ʧʨʷʤʘʷ ʣʠʥʠʷ ʩ ʥʘʢʣʦʥʦʤ 45Á (ʠʜʝʘʣʴʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʠ-

ʥʝʡʥʘ). ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʚʠʜ ʥʝʣʠʥʝʡʥʦʩʪʠ ʮʝʧʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʦʯʢʦʡ ʩʞʘ-

ʪʠʷ ï ʫʨʦʚʥʝʤ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ 0̜̃ ̖ʠʣʠ ʚʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ 0̃ ,̖ ʧʨʠ ʢʦʪʦ-
ʨʦʡ ʜʠʥʘʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʢʣʦʥʠʣʘʩʴ ʚʥʠʟ ʥʘ ʟʘʜʘʥʥʦʝ ʯʠʩʣʦ ὲ ʜʝʮʠ-
ʙʝʣ ʦʪ ʠʜʝʘʣʴʥʦʡ (ʣʠʥʝʡʥʦʡ) ʜʠʥʘʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʤʧʨʝʩʩʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥʠʷ (ʂʋ) ʫʩʪʨʦʡʩʪʚʘ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʤʘʷ ʟʥʘʯʝʥʠʷʤʠ ʚʭʦʜʥʦʡ 0̃  ̖ʠ ʚʳʭʦʜʥʦʡ 0̜̃ ̖ʤʦʱʥʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʂʋ ʘʥʘʣʦʛʠʯʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ ʟʘʜʘʥʥʦʝ ʯʠʩʣʦ Î ʜʝʮʠʙʝʣ. 

 ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʝʢ ʩʞʘʪʠʷ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʂʋ ʠ ʜʠʥʘ-

                                           
1)ɼʠʥʘʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ï ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝ-

ʜʘʯʠ ʦʪ ʚʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ. 
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ʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʤʦʛʫʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʚʩʣʝʜʩʪʚʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʢʦʨʨʝʢʮʠʠ ʠʟʤʝʨʷʝʤʦʡ ʤʦʱʥʦʩʪʠ ʠ 

ʧʘʨʘʤʝʪʨʘ Ὓ . 

 

ʈʠʩʫʥʦʢ 7.4 ï ɼʠʥʘʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʥʘʢʣʦʥʥʦʡ ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ 

ʧʦʢʘʟʘʥʘ ʠʜʝʘʣʴʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ)  

ɼʣʷ ʘʥʘʣʠʟʘ ʥʝʣʠʥʝʡʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʠʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟ-

ʚʝʩʪʠ ʠʟʤʝʨʝʥʠʝ ʚ ʨʝʞʠʤʝ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʦ ʤʦʱʥʦʩʪʠ. ɺ ʧʨʠʤʝʨʝ ʙʫʜʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥ ʫʩʠʣʠʪʝʣʴ MAW-04008004 ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ ɸʆ çʅʇʌ çʄʠ-

ʢʨʘʥè, ʦʙʣʘʜʘʶʱʠʡ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

Å ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʦʪ 4,00 ʜʦ 8,00 ɻɻʮ; 

Å ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ 35-40 ʜɹ; 

Å ʢʦʵʬʬʠʮʠʝʥʪ ʰʫʤʘ 1,3 ʜɹ (+25Üʉ); 

Å 0̜̃ ̖ʧʦ ʩʞʘʪʠʶ ʥʘ 1 ʜɹ 15 ʜɹ/ʤɺʪ; 

Å ʂʉɺʅ ʚʭ/ʚʳʭ 2,0/2,0. 

 

ɺʳʧʦʣʥʠʤ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

 

 ʇʨʦʚʝʜʸʤ ʚʝʢʪʦʨʥʫʶ ʢʘʣʠʙʨʦʚʢʫ ʈ42 ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ, ʚʢʣʶʯʘʶ-

ʱʝʤ ʚ ʩʝʙʷ ʯʘʩʪʦʪʫ ʪʦʯʢʠ ʘʥʘʣʠʟʘ ʢʦʤʧʨʝʩʩʠʠ (ʩʤ. ʧ. 6.4), ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦ ʫʩʪʘʥʦʚʠʚ ʫʨʦʚʝʥʴ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʮʝʥʪʨʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʜʠʘʧʘʟʦʥʘ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ. 

 ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʫʩʪʘʥʦʚʢʠ ʤʦʱʥʦʩʪʠ ʥʘ ʚʭʦʜʝ ʀʋ ʠ ʠʟʤʝʨʝʥʠʡ ʚʳʭʦʜ-
ʥʦʡ ʤʦʱʥʦʩʪʠ ʀʋ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʢʘʣʠʙʨʦʚʢʠ ʚʳʭʦʜʥʦʡ ʤʦʱ-

ʥʦʩʪʠ ʠ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʠʸʤʥʠʢʘ ʈ42 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʩʤ. ʧ. 6.7). 

 ʋʩʪʘʥʦʚʠʤ ʪʠʧ ʨʘʟʚʸʨʪʢʠ çʤʦʱʥʦʩʪʴè ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

çʀʟʤʝʨʝʥʠʝè (ʨʠʩʫʥʦʢ 4.12). 

 

 ɿʘʜʘʜʠʤ ʜʠʘʧʘʟʦʥ ʤʦʱʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʠʭ 
ʠʟʤʝʨʝʥʠʡ ʥʘ ʧʘʥʝʣʠ çʄʦʱʥʦʩʪʴè (ʨʠʩʫʥʦʢ 4.12). 
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 ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʜʠʘʧʘʟʦʥʘ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʈ42 ʫʯʠʪʳʚʘʡʪʝ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʚʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ (ʜʣʷ ʘʢʪʠʚʥʳʭ 

ʫʩʪʨʦʡʩʪʚ), ʯʪʦʙʳ ʥʝ ʚʳʚʝʩʪʠ ʠʟ ʩʪʨʦʷ ʵʣʝʤʝʥʪʳ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʪʨʘʢʪʘ ʈ42. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʚʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ 

ʈ42, ʧʨʠ ʢʦʪʦʨʦʡ ʝʛʦ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʸʤʥʠʢʠ ʝʱʸ ʥʘʭʦʜʷʪʩʷ ʚ ʣʠ-

ʥʝʡʥʦʤ ʨʝʞʠʤʝ, ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʭʦʜʥʦʡ ʨʘʙʦ-

ʯʝʡ ʤʦʱʥʦʩʪʠ (ʩʤ. ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʨʘʟʜʝʣʝ ʩ ʦʧʠʩʘʥʠ-

ʝʤ ʈ42 ʠ ʧʨʠʥʮʠʧʦʚ ʝʛʦ ʨʘʙʦʪʳ ʯ. I  ʥʘʩʪʦʷʱʝʛʦ ʈʕ, ʘ ʪʘʢʞʝ ʨʘʟʜʝʣ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʯ. I  ʥʘʩʪʦʷʱʝʛʦ ʈʕ). ɼʣʷ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʣʠʙʦ ʚʩʪʨʦʝʥʥʳʝ ʘʪʪʝʥʶʘʪʦʨʳ (ʜʣʷ ʈ4213 ʠ ʈ4226 ï 

ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʦʧʮʠʠ ɼʄɸ), ʣʠʙʦ ʚʥʝʰʥʠʝ. 

 ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʢʠ ʢʦʤʧʨʝʩʩʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥʠʷ ʩʦʟʜʘ-

ʜʠʤ ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʪʨʘʩʩʫ ʘʤʧʣʠʪʫʜʳ Ὓ  (ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜʘʯʠ 

ʀʋ, ʢʨʘʩʥʘʷ ʪʨʘʩʩʘ ʥʘ ʨʠʩʫʥʢʝ 7.5) ʠ ʬʘʟʳ Ὓ  ʚ ʧʝʨʚʦʤ ʦʢʥʝ ʜʠʘ-

ʛʨʘʤʤʝ, ʜʦʙʘʚʠʚ ʤʘʨʢʝʨ ˉ1, ʧʨʠʚʷʟʘʥʥʳʡ ʢ ʪʨʘʩʩʝ ʘʤʧʣʠʪʫʜʳ Ὓ  ʩ 

ʚʢʣʶʯʸʥʥʳʤ ʧʦʠʩʢʦʤ ʤʘʢʩʠʤʫʤʘ ʩʦ ʩʤʝʱʝʥʠʝʤ ʥʘ 1 ʜɹ çʚʧʨʘʚʦè. 

ʇʦʣʦʞʝʥʠʝ (ʘʙʩʮʠʩʩʘ) ʜʘʥʥʦʛʦ ʤʘʨʢʝʨʘ ʩ ʫʯʸʪʦʤ ʟʘʜʘʥʥʦʛʦ ʦʩʣʘʙʣʝ-

ʥʠʷ ʛʝʥʝʨʘʪʦʨʘ ʧʦʨʪʘ 1 (10 ʜɹ) ʷʚʣʷʝʪʩʷ ʪʦʯʢʦʡ ʢʦʤʧʨʝʩʩʠʠ ʂʋ ʧʦ 

ʚʭʦʜʫ (ʟʥʘʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʥʘ ʚʭʦʜʝ 0̃ )̖ ʫʩʠʣʠʪʝʣʷ ʠ ʨʘʚʥʘ ʧʨʠʤʝʨʥʦ -

20,5 ʜɹ/ʤɺʪ. ʊʦʯʢʘ ʢʦʤʧʨʝʩʩʠʠ ʧʦ ʚʳʭʦʜʫ 0̃  ̖ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʨʠʙʘʚ-

ʣʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʥʘʯʝʥʠʝ ʂʋ (34,8 ʜɹ) ʠ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠ-

ʙʣʠʟʠʪʝʣʴʥʦ 14,3 ʜɹ/ʤɺʪ. 

 

 ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʢʠ ʩʞʘʪʠʷ ʧʦ ʤʦʱʥʦʩʪʠ ʩʦʟʜʘʜʠʤ 2 ʪʨʘʩʩʳ 

ʤʦʱʥʦʩʪʠ b2(1->2) ʚʦ ʚʪʦʨʦʤ ʦʢʥʝ ʜʠʘʛʨʘʤʤʳ (ʦʨʘʥʞʝʚʘʷ ʠ ʩʠʥʷʷ 

ʪʨʘʩʩʳ ʥʘ ʨʠʩʫʥʢʝ 7.5). ɼʦʙʘʚʠʤ ʪʨʠ ʤʘʨʢʝʨʘ ʠ ʦʜʠʥ ʩʚʷʟʥʦʡ ʤʘʨʢʝʨ: 

Å ʤʘʨʢʝʨʳ ˉ1 ʠ ˉ2 ʧʨʠʚʷʟʘʥʳ ʢ ʧʝʨʚʦʡ (ʦʨʘʥʞʝʚʦʡ) ʪʨʘʩʩʝ ʠ ʨʘʩʧʦ-
ʣʦʞʝʥʳ ʥʘ ʣʠʥʝʡʥʦʤ ʫʯʘʩʪʢʝ ʚʪʦʨʦʡ (ʩʠʥʝʡ) ʪʨʘʩʩʳ; 

Å ʩʚʷʟʥʦʡ ʤʘʨʢʝʨ ˉ1 ʤʝʞʜʫ ʤʘʨʢʝʨʘʤʠ ˉ1 ʠ ˉ2 ʥʝʦʙʭʦʜʠʤ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʝʛʦ ʬʫʥʢʮʠʠ çʂʦʤʧʝʥʩʘʮʠʷ ʪʨʝʥʜʘè (ʨʠʩʫʥʦʢ 4.54) ʢ 

ʧʝʨʚʦʡ ʪʨʘʩʩʝ, ʪ.ʝ. ʧʦʚʦʨʦʪʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 45Á 

ʚʧʨʘʚʦ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʢʫ ʝʸ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʣʠʥʝʡʥʦ-

ʩʪʠ ʥʘ 1 ʜɹ;  

Å ʤʘʨʢʝʨ ˉ3 ʧʨʠʚʷʟʘʥ ʢ ʧʝʨʚʦʡ (ʦʨʘʥʞʝʚʦʡ) ʪʨʘʩʩʝ ʩ ʚʢʣʶʯʸʥʥʳʤ 
ʧʦʠʩʢʦʤ ʤʘʢʩʠʤʫʤʘ ʩʦ ʩʤʝʱʝʥʠʝʤ ʥʘ 1 ʜɹ çʚʧʨʘʚʦè. ʊʦʯʢʘ ʩʞʘʪʠʷ 

ʤʦʱʥʦʩʪʠ ʧʦ ʚʭʦʜʫ 0̃  ̖ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʦʞʝʥʠʶ (ʘʙʩʮʠʩʩʝ) ʤʘʨʢʝ-

ʨʘ ˉ3 ʩ ʫʯʸʪʦʤ ʟʘʜʘʥʥʦʛʦ ʦʩʣʘʙʣʝʥʠʷ ʛʝʥʝʨʘʪʦʨʘ ʧʦʨʪʘ 1 (10 ʜɹ) ʠ 

ʨʘʚʥʘ ʧʨʠʤʝʨʥʦ -20,1 ʜɹ/ʤɺʪ; ʟʥʘʯʝʥʠʝ ʚʪʦʨʦʡ (ʩʠʥʝʡ) ʪʨʘʩʩʳ ʷʚʣʷ-

ʝʪʩʷ ʪʦʯʢʦʡ ʩʞʘʪʠʷ ʤʦʱʥʦʩʪʠ ʧʦ ʚʳʭʦʜʫ 0̜̃ ̖ʠ ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʠ-

ʙʣʠʟʠʪʝʣʴʥʦ ʚ 13,8 ʜɹ/ʤɺʪ. 
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ʈʠʩʫʥʦʢ 7.5 ï ʀʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʧʨʝʩʩʠʠ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʫʩʠʣʝʥʠʷ 

(ʚʝʨʭʥʷʷ ʜʠʘʛʨʘʤʤʘ) ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ (ʥʠʞʥʷʷ ʜʠʘʛʨʘʤʤʘ) 

 

7.5 ɺʝʢʪʦʨʥʳʝ ʬʫʥʢʮʠʠ ʪʨʘʩʩ  

ɺ ʧ. 4.7 ʥʘʩʪʦʷʱʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʙʳʣʠ ʯʘʩʪʠʯʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʬʫʥʢʮʠʠ 

ʪʨʘʩʩ. ʅʠʞʝ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʣʷ ʈ42 ʬʫʥʢʮʠʠ, ʧʨʠʤʝʥʷʝ-

ʤʳʝ ʢ ʠʟʤʝʨʝʥʥʳʤ S-ʧʘʨʘʤʝʪʨʘʤ. 

7.5.1 ʌʫʥʢʮʠʷ çʌʘʟʦʚʘʷ ʟʘʜʝʨʞʢʘè 

ʌʫʥʢʮʠʷ çʌʘʟʦʚʘʷ ʟʘʜʝʨʞʢʘè ʧʦʟʚʦʣʷʝʪ ʚʥʝʩʪʠ ʠʣʠ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʟʘ-

ʜʝʨʞʢʫ ʩʠʛʥʘʣʘ. ʌʫʥʢʮʠʷ ʚʢʣʶʯʘʝʪʩʷ ʪʫʤʙʣʝʨʦʤ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

çʌʫʥʢʮʠʠ ʪʨʘʩʩè, ʪʘʢʞʝ ʟʘʜʘʸʪʩʷ ʚʝʣʠʯʠʥʘ ʟʘʜʝʨʞʢʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥ-

ʢʝ 7.6. 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ, ʟʘʜʘʥʥʘʷ ʚ ʧʦʣʝ ʚʚʦʜʘ çʌʘʟʦʚʘʷ ʟʘʜʝʨʞʢʘè, 

ʢʦʤʧʝʥʩʠʨʫʝʪ ʟʘʜʝʨʞʢʫ. ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ, ʥʘʦʙʦʨʦʪ, ʚʥʦʩʠʪ ʟʘʜʝʨʞʢʫ. 

ʅʠʞʝ ʧʦʣʷ ʚʚʦʜʘ çʌʘʟʦʚʘʷ ʟʘʜʝʨʞʢʘè ʦʪʦʙʨʘʞʘʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʜʣʠʥʘ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʘʷ ʜʣʠʥʝ ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ ʙʝʟ ʦʩʣʘʙʣʝʥʠʷ, ʚʩʪʘʚʣʝʥʥʦʡ ʠʣʠ ʠʩʢʣʶ-

ʯʸʥʥʦʡ ʨʘʩʯʸʪʥʳʤ ʧʫʪʸʤ ʠʟ ʩʭʝʤʳ ʠʟʤʝʨʝʥʠʷ. 

 








































































































































































