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ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʦʡ. 

ʀʩʭʦʜʷ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʜʝʪʘʣʝʡ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʨʘʩʯʝʪ ʧʨʦʛʨʘʤʤ ʜʣʷ ʥʦʚʝʡʰʠʭ ʩʪʘʥʢʦʚ ʩ ʏʇʋ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʪʘʢʠʭ 

ʢʘʢ: ʉɸʇʈ ʂʦʤʧʘʩ, çɺʝʨʪʠʢʘʣʴè, Siemens NX. ʂʦʥʪʨʦʣʴ ʚʳʧʫʩʢʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʢ ʢʦʪʦʨʦʡ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʪʘʢʞʝ ʪʨʝʙʫʝʪ 

ʠʟʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ.  

 ʎʝʣʴ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ï ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ 

ʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʩʪʫʜʝʥʪʘ ʧʦ ʟʘ ʢʫʨʩ ʦʙʫʯʝʥʠʷ, ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩ  

ʪʚʦʨʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ ʠʩʧʦʣʴʟʫʷ ʟʥʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʚʳʧʦʣʥʠʪʴ ʜʠʧʣʦʤʥʫʶ ʨʘʙʦʪʫ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ 

 

1. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʦʬʦʨʤʣʝʥʠʶ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ 

ʊʠʪʫʣʴʥʳʡ ʣʠʩʪ ʥʘ ʢʫʨʩʦʚʦʡ ʧʨʦʝʢʪ (ʂʇ) ʚʳʜʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʟʘʜʘʥʠʝʤ 

(ʉʩʳʣʢʘ ʥʘ ʟʘʜʘʥʠʝ ʥʘ ʂʇ) ʥʘ ʢʫʨʩʦʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʧʦʪʦʤʫ ʝʛʦ 

ʦʬʦʨʤʣʝʥʠʷ ʥʝ ʪʨʝʙʫʝʪʩʷ. ʆʥ ʨʘʟʤʝʱʘʝʪʩʷ ʧʨʠ ʬʦʨʤʘʪʠʨʦʚʘʥʠʠ 

ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ (ʇɿ) ʚ ʤʝʩʪʝ ʩ ʟʘʜʘʥʠʝʤ ʚ ʝʸ ʥʘʯʘʣʦ ʜʦ ʩʦʜʝʨʞʘʥʠʷ 

(ʉʤʦʪʨʠ ʧʨʠʤʝʨ ʚ ʰʘʙʣʦʥʝ). ʐʘʙʣʦʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʢʦʧʠʨʫʝʪʩʷ ʥʘ ʣʠʯʥʳʡ 

ʜʠʩʢ ʧʘʧʢʫ ʂʇ_ʄɼʂ.01.01 (G:\ʂʇ_ʄɼʂ.01.01). ʌʘʡʣ ʰʘʙʣʦʥʘ 

ʧʝʨʝʠʤʝʥʦʚʳʚʘʝʪʩʷ ʧʦ ʰʠʬʨʫ ʂʇ (ʂʇ.15.02.15.24.21-1.01.ʇɿ ʨʘʩʰʠʬʨʦʚʢʫ 

ʩʤʦʪʨʠ ʥʠʞʝ).  

ɺʩʝ ʯʪʦ ʦʪʤʝʯʝʥʦ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʬʘʡʣʘ ʢʨʘʩʥʳʤ, ʟʘʤʝʥʷʝʪʩʷ ʥʘ ʚʘʰ 

ʪʠʪʫʣʴʥʳʡ ʣʠʩʪ ʠ ʟʘʜʘʥʠʝ. 
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ʉʣʝʜʫʶʱʠʤ ʣʠʩʪʦʤ ʧʦʩʣʝ ʟʘʜʘʥʠʷ ʚ ʰʘʙʣʦʥʝ ʠʜʝʪ ʩʦʜʝʨʞʘʥʠʝ ï 

çʉʦʜʝʨʞʘʥʠʝè, ʣʠʩʪ ʥʫʤʝʨʫʝʪʩʷ ʮʠʬʨʦʡ 2, ʠʤʝʝʪ ʦʩʥʦʚʥʫʶ ʥʘʜʧʠʩʴ ʜʣʷ 

ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʬʦʨʤʘ 2 ɻʆʉʊ 2.104 ï 2006 (ʈʠʩ.1). ʇʦʩʣʝʜʫʶʱʠʝ 

ʣʠʩʪʳ ʦʬʦʨʤʣʷʶʪʩʷ ʩ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʴʶ ʜʣʷ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʬʦʨʤʘ 

2ʘ ɻʆʉʊ 2.104 ï 2006 (ʈʠʩ.2). 

 

ʈʠʩ. 1 ʆʩʥʦʚʥʘʷ ʥʘʜʧʠʩʴ ʧʦ ʬʦʨʤʘ 2 ɻʆʉʊ 2.104 ï 2006 

 

 
ʈʠʩ. 2 ʆʩʥʦʚʥʘʷ ʥʘʜʧʠʩʴ ʧʦ ʬʦʨʤʘ ʬʦʨʤʘ 2ʘ ɻʆʉʊ 2.104 ï 2006 

 

 ɺ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ ʟʘʧʦʣʥʷʝʪʩʷ ʚ ʬʦʨʤʝ 2 ʟʘʧʦʣʥʷʝʪʩʷ ʌʀʆ 

ʨʘʟʨʘʙʦʪʯʠʢʘ ʂʇ ʠ ʨʫʢʦʚʦʜʠʪʝʣʷ ʂʇ, ʪʝʤʘ ʂʇ (ʧʦʣʥʦʩʪʴʶ), ʥʘʠʤʝʥʦʚʘʥʠʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʩʦʢʨʘʱʝʥʥʦ), ʠ ʥʦʤʝʨ ʛʨʫʧʧʳ ʫʯʘʱʝʛʦʩʷ.  

 ɺ ʦʙʝʠʭ ʬʦʨʤʘʭ ʟʘʧʦʣʥʷʝʪʩʷ ʰʠʬʨ (ʂʇ.15.02.15.24.21-1.01.ʇɿ): 

  - ʂʇ ï ʢʫʨʩʦʚʦʡ ʧʨʦʝʢʪ; 

- 15.02.15 ï ʰʠʬʨ ʩʧʝʮʠʘʣʴʥʦʩʪʠ; 

- 24 ï ʛʦʜ ʚʳʧʦʣʥʝʥʠʷ ʂʇ; 

- 21-1 ï ʥʦʤʝʨ ʛʨʫʧʧʳ (ʊʄʇ-18-1); 

- 01 ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʧʦ ʞʫʨʥʘʣʫ; 

- ʇɿ ï ʧʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ. 

 ʇʦʷʩʥʠʪʝʣʴʥʫʶ ʟʘʧʠʩʢʫ ʬʦʨʤʠʨʫʶʪ ʚ ʰʘʙʣʦʥʝ, ʚ ʫʞʝ ʛʦʪʦʚʳʭ 

ʩʦʟʜʘʥʥʳʭ ʨʘʟʜʝʣʘʭ (ʟʘʤʝʥʷʷ ʥʘʜʧʠʩʠ: çʄʘʪʝʨʠʘʣʳ ʜʦʙʘʚʣʷʪʴ ʩʶʜʘ 

(ɿʘʤʝʥʘ)è). ɺʳʧʦʣʥʷʷ ʢʘʞʜʳʡ ʨʘʟʜʝʣ ʟʘʜʘʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʛʣʘʩʥʦ 

ʦʪʚʝʜʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʛʨʘʬʠʢʝ ʚʳʧʦʣʥʝʥʠʷ. ʀ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʦʪʧʨʘʚʣʷʷ ʝʛʦ 

ʨʫʢʦʚʦʜʠʪʝʣʶ ʂʇ ʥʘ ʧʦʯʪʫ, ʫʢʘʟʘʥʥʫʶ ʚ ʟʘʜʘʥʠʠ. 



 ɺʩʝ ʦʩʥʦʚʥʳʝ ʫʢʘʟʘʥʠʷ ʦʬʦʨʤʣʝʥʠʷ ʠ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʧʦʷʩʥʠʪʝʣʴʥʦʡ 

ʟʘʧʠʩʢʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʘʡʪʝ ʪʝʭʥʠʢʫʤʘ (https://irkat.ru/wp-

content/docs/2019/GIA/Metodicheskie_ukazania_po_oformleniuWKR_TM_PLA.

pdf). 

2. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʡ ʢ ʨʘʟʜʝʣʘʤ 
ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

2.1  ʅʘʧʠʩʘʥʠʝ ʚʚʝʜʝʥʠʷ 

ɺʦ ʚʚʝʜʝʥʠʠ ʦʧʠʩʳʚʘʝʪʩʷ ʪʝʤʘ ʠ ʮʝʣʴ ʧʨʦʝʢʪʘ. ʈʘʩʢʨʳʚʘʝʪʩʷ ʩʚʷʟʴ ʩ 

ʟʘʜʘʯʘʤʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʳʜʘʥʥʦʡ ʪʝʤʳ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ ʩ ʟʘʜʘʯʘʤʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ʈʘʩʢʨʳʚʘʶʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʫʚʝʣʠʯʝʥʠʶ ʵʢʦʥʦʤʠʠ ʦʩʥʦʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʚʝʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʧʷʪʴ ʞʝ ʩ 

ʦʛʣʷʜʢʦʡ ʥʘ ʟʘʜʘʯʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ʆʪʨʘʞʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʝ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʪʨʘʩʣʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. 

ɺʚʝʜʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʠʩʘʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘ ʜʚʝ ʩʪʨʘʥʠʮʳ, ʚ 

ʤʠʥʠʤʫʤʝ ʥʘ ʧʦʣʩʪʨʘʥʠʮʳ (ʩʤʦʪʨʠ ʌʆʅɼʓ ʆʎɽʅʆʏʅʓʍ ʉʈɽɼʉʊɺ ʂʇ). 

2.2 ɺʳʧʦʣʥʝʥʠʝ ʧʦʩʪʨʦʝʥʠ ̫ʂʕʄ ʠ ʚʟʨʳʚ ʩʭʝʤʘ ʩʙʦʨʢʠ. 

ʂʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʦʜʝʣʴ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʢʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 

ʉɸʇʈ çʂʦʤʧʘʩè ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʫʪʚʝʨʜʠʣ ʧʨʘʚʠʣʴʥʦʩʪʴ 

ʧʦʩʪʨʦʝʥʠʷ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʢʠ, ʚʳʧʦʣʥʝʥʥʳʡ ʚʘʤʠ ʚ ʩʠʩʪʝʤʝ ʉɸʇʈ çʂʦʤʧʘʩè.   

ʅʘ ʜʝʪʘʣʷʭ ʠʤʝʶʪʩʷ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠ 

ʨʘʟʤʝʨʳ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʩʙʦʨʢʠ ʠʟʜʝʣʠʷ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʟʘʜʘʸʪ ʜʦʧʫʩʢ Ñ   ʢ ʟʘʤʳʢʘʶʱʝʤʫ ʟʚʝʥʫ ʨʘʟʤʝʨʥʦʡ 

ʮʝʧʠ.  

ʊʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʚʳ ʧʨʠʩʪʫʧʘʝʪʝ ʢ ʨʘʩʯʝʪʫ ʨʘʟʤʝʨʥʦʡ ʮʝʧʠ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ   ʦʧʨʝʜʝʣʠʪʴ ʢʣʘʩʩ ʪʦʯʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʝʪʘʣʝʡ. 
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ʈʠʩ. 3 ʂʕʄ ʜʝʪʘʣʝʡ ʩʙʦʨʦʯʥʦʛʦ ʠʟʜʝʣʠʷ çʈʦʣʠʢ ʧʦʜʜʝʨʞʠʚʘʶʱʠʡè 

 

 

ʈʠʩ. 4 ʂʕʄ ʩʙʦʨʢʠ çʈʦʣʠʢ ʧʦʜʜʝʨʞʠʚʘʶʱʠʡè 

 

 

 

 

 

 

 

 

 



ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʟʨʳʚ ʩʭʝʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʥʝʝ ʩʦʟʜʘʥʥʘʷ ʚ ʂʆʄʇɸʉ-3D 

ʂʕʄ ʩʙʦʨʢʠ.  

1. ʉʙʦʨʢʫ ʩʣʝʜʫʝʪ ʩʦʭʨʘʥʠʪʴ ʚ ʬʦʨʤʘʪ STEP ʠ ʦʪʢʨʳʪʴ ʚ ʉɸʇʈ Autodesk 

Inventor. 

 
ʈʠʩ. 5 ɻʣʘʚʥʦʝ ʤʝʥʶ ʉɸʇʈ Autodesk Inventor. 

2. ɺʳʙʠʨʘʝʤ ʩʦʟʜʘʥʠʝ ʩʭʝʤʳ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʘʟʥʝʩʪʠ ʩʙʦʨʢʫ ʠ ʩʦʟʜʘʪʴ 

ʘʥʠʤʘʮʠʶ ʩʙʦʨʢʠ ʫʟʣʘ.  

 
ʈʠʩ. 5 ʉʦʟʜʘʥʠʝ ʩʭʝʤʳ ʩʙʦʨʦʯʥʦʛʦ ʫʟʣʘ. 

3. ʈʘʟʥʦʩʠʤ ʢʦʤʧʦʥʝʥʪʳ ʚ ʧʦʨʷʜʢʝ ʩʙʦʨʢʠ. ɼʣʷ ʵʪʦʛʦ ʚʳʜʝʣʷʝʤ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʦʤʧʦʥʝʥʪ (ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʜʝʣʘʝʤ ʵʪʦ ʫʜʝʨʞʠʚʘʷ Ctrl), ʥʘʞʠʤʘʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ ʩʜʚʠʥʫʪ ɹʢʦʤʧʦʥʝʥʪʳ ʠ ʨʘʟʥʦʩʠʤ ʩʙʦʨʦʯʥʳʡ ʫʟʝʣ.  

 

 

 



 

4. ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʟʘʧʠʩʘʪʴ ʚʠʜʝʦʬʘʡʣ ʠ ʩʦʭʨʘʥʠʪʴ ʝʛʦ ʥʘ ʜʠʩʢ. ɼʣʷ ʵʪʦʛʦ 
ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ çʚʠʜʝʦè ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʤʝʥʶ. ɺʳʙʠʨʘʝʤ ʬʫʥʢʮʠʶ 

çʦʙʨʘʪʠʪʴè, ʨʘʟʨʝʰʝʥʠʝ ʚʠʜʝʦ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʬʘʡʣʘ. 

 
ʈʠʩ. 6 ʇʨʦʮʝʩʩ ʟʘʧʠʩʠ ʚʠʜʝʦ. 

 

ʆʙʨʘʟʝʮ ʥʘʛʣʷʜʥʦʡ ʩʙʦʨʢʠ ʥʘʭʦʜʠʪʩʷ (Y:\15.02.15 ʊʝʭʥʦʣʦʛʠʷ 

ʤʝʪʘʣʣʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ\ʄɼʂ.02.01 ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦ ʩʙʦʨʢʝ ʫʟʣʦʚ ʠ ʠʟʜʝʣʠʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ) 
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2.3 ɺʳʧʦʣʥʝʥʠʝ ʯʝʨʪʝʞʝʡ ʜʝʪʘʣʝʡ 

ʈʘʙʦʯʠʡ ʯʝʨʪʝʞ ʜʝʪʘʣʠ ð ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʜʦʢʫʤʝʥʪ, ʩʦʜʝʨʞʘʱʠʡ 

ʠʟʦʙʨʘʞʝʥʠʝ ʜʝʪʘʣʠ ʠ ʜʨʫʛʠʝ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ 

ʢʦʥʪʨʦʣʷ (ʚʩʝ ʨʘʟʤʝʨʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ, ʜʘʥʥʳʝ 

ʦ ʤʘʪʝʨʠʘʣʝ, ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ). 

ʉʙʦʨʦʯʥʳʡ ʯʝʨʪʝʞ ï ʵʪʦ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʜʦʢʫʤʝʥʪ, ʩʦʜʝʨʞʘʱʠʡ 

ʠʟʦʙʨʘʞʝʥʠʝ ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʳ ʠ ʜʨʫʛʠʝ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʝʝ 

ʩʙʦʨʢʠ (ʠʟʛʦʪʦʚʣʝʥʠʷ) ʠ ʢʦʥʪʨʦʣʷ. 

ʉʙʦʨʦʯʥʳʡ ʯʝʨʪʝʞ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ: 

-        ʠʟʦʙʨʘʞʝʥʠʝ ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʳ; 

-        ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʟʤʝʨʳ, ʩʦʛʣʘʩʥʦ ɽʉʂɼ, ɻʆʉʊ 2.109-73; 

-        ʥʦʤʝʨʘ ʧʦʟʠʮʠʡ; 

-        ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ); 

-        ʪʝʭʥʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠʟʜʝʣʠʷ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ). 

 

ʏʝʨʪʝʞ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʂʕʄ ʜʝʪʘʣʠ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 

1. ʂʘʞʜʳʡ ʯʝʨʪʸʞ ʜʝʪʘʣʠ ʚʳʧʦʣʥʷʶʪ ʥʘ ʦʪʜʝʣʴʥʦʤ ʣʠʩʪʝ ʬʦʨʤʘʪʘ ʧʦ 

ɻʆʉʊ 2.301-68.    (75% - 80% ʧʦʣʷ ʬʦʨʤʘʪʘ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʥʷʪʦ 

ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʜʝʪʘʣʠ); 

2. ʀʟʦʙʨʘʞʝʥʠʷ (ʚʠʜʳ, ʨʘʟʨʝʟʳ, ʩʝʯʝʥʠʷ, ʚʳʥʦʩʥʳʝ ʵʣʝʤʝʥʪʳ) ʚʳʧʦʣʥʷʶʪ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 2. 305-2008. 

ʏʝʨʪʝʞ ʜʝʪʘʣʠ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʤʠʥʠʤʘʣʴʥʦʝ, ʥʦ ʜʦʩʪʘʪʦʯʥʦʝ 

ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʬʦʨʤʳ ʜʝʪʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʡ.; 

3. ʏʝʨʪʸʞ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʦʩʥʦʚʥʫʶ ʥʘʜʧʠʩʴ ʧʦ ɻʆʉʊ 2.104-2006; 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʠʟʜʝʣʠʷ ʟʘʧʠʩʳʚʘʶʪ ʚ ʠʤʝʥʠʪʝʣʴʥʦʤ ʧʘʜʝʞʝ 

ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʯʠʩʣʘ. ɺ ʥʘʠʤʝʥʦʚʘʥʠʠ, ʩʦʩʪʦʷʱʝʤ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʚ, 

ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʧʦʤʝʱʘʶʪ ʠʤʷ ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝ, ʥʘʧʨʠʤʝʨ: çʂʦʣʝʩʦ 

ʟʫʙʯʘʪʦʝè. ɺ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ ʯʝʨʪʝʞʘ ʜʝʪʘʣʠ ʫʢʘʟʳʚʘʶʪ ʥʝ ʙʦʣʝʝ 

ʦʜʥʦʛʦ ʚʠʜʘ ʤʘʪʝʨʠʘʣʘ. ɽʩʣʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʤʝʥʠʪʝʣʝʡ ʤʘʪʝʨʠʘʣʘ, ʪʦ ʠʭ 

ʫʢʘʟʳʚʘʶʪ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʷʭ ʯʝʨʪʝʞʘ. 

 

file://///10.100.3.3/fs-data/temp/15.02.15%20Технология%20металлообрабатывающего%20производства/МДК.02.01%20Технологический%20процесс%20и%20технологическая%20документация%20по%20сборке%20узлов%20и%20изделий%20с%20применением%20систем%20автоматизированного%20проектирования/gost-2-109-73.pdf


 
ʈʠʩʫʥʦʢ 5. ʇʨʠʤʝʨ ʟʘʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ. 

 

4. ʄʘʩʰʪʘʙ ʠʟʦʙʨʘʞʝʥʠʷ ʚʳʙʠʨʘʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 2.302-2008; 

5. ʅʘʥʝʩʝʥʠʝ ʨʘʟʤʝʨʦʚ ʥʘ ʯʝʨʪʝʞʝ ʜʝʪʘʣʠ ʚʳʧʦʣʥʷʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ    ɻʆʉʊ 2.307-2011; 

Å ʈʘʟʤʝʨʳ ʧʨʦʩʪʘʚʣʷʶʪʩʷ ʥʘ ʚʩʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʠʤʝʶʱʠʝʩʷ ʥʘ ʯʝʨʪʝʞʝ. 

Å ʂʘʞʜʳʡ ʨʘʟʤʝʨ ʩʪʘʚʠʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ. 

Å ʈʘʟʤʝʨʳ ʚʥʝʰʥʝʡ ʬʦʨʤʳ ʠʟʜʝʣʠʷ ʩʪʘʚʷʪʩʷ ʩʦ ʩʪʦʨʦʥʳ ʚʠʜʘ. 

Å ʈʘʟʤʝʨʳ ʚʥʫʪʨʝʥʥʝʡ ʬʦʨʤʳ ʠʟʜʝʣʠʷ ʩʪʘʚʷʪ ʩʦ ʩʪʦʨʦʥʳ ʨʘʟʨʝʟʘ. 

 

Å ʈʘʟʤʝʨʥʳʝ ʠ ʚʳʥʦʩʥʳʝ ʣʠʥʠʠ ʥʝ ʜʦʣʞʥʳ ʧʝʨʝʩʝʢʘʪʴʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, 

ʪ.ʝ. ʯʝʤ ʙʦʣʴʰʝ ʨʘʟʤʝʨ, ʪʝʤ ʜʘʣʴʰʝ ʦʪ ʠʟʦʙʨʘʞʝʥʠʷ ʦʥ ʥʘʥʦʩʠʪʩʷ. 

Å ʅʘ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʦʢʨʫʞʥʦʩʪʷʭ ʧʨʦʩʪʘʚʣʷʶʪʩʷ ʨʘʟʤʝʨʳ ʪʦʣʴʢʦ 

ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʠ ʩʘʤʦʡ ʤʘʣʝʥʴʢʦʡ ʦʢʨʫʞʥʦʩʪʠ, ʜʠʘʤʝʪʨʳ 

ʦʩʪʘʣʴʥʳʭ ʦʢʨʫʞʥʦʩʪʝʡ ʩʪʘʚʷʪ ʥʘ ʛʣʘʚʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ. 

Å ɺʩʝ ʨʘʟʤʝʨʳ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʛʨʫʧʧʠʨʫʶʪ ʥʘ ʪʦʤ ʠʟʦʙʨʘʞʝʥʠʠ, ʥʘ 

ʢʦʪʦʨʦʤ ʜʘʥʥʳʡ ʵʣʝʤʝʥʪ ʠʟʦʙʨʘʞʝʥ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ. 

Å ʂʦʦʨʜʠʥʠʨʦʚʘʪʴ ʦʪʚʝʨʩʪʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘ ʪʝʭ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʛʜʝ 

ʦʩʠ ʦʪʚʝʨʩʪʠʡ ʧʨʦʝʮʠʨʫʶʪʩʷ ʪʦʯʢʘʤʠ. 

Å ɼʦʧʫʩʢʘʝʪʩʷ ʥʝ ʥʘʥʦʩʠʪʴ ʨʘʟʤʝʨʳ ʦʜʠʥʘʢʦʚʳʭ ʨʘʜʠʫʩʦʚ ʩʢʨʫʛʣʝʥʠʡ, 

ʘ ʜʝʣʘʪʴ ʥʘ ʧʦʣʝ ʯʝʨʪʝʞʘ ʥʘʜʧʠʩʠ ʧʦ ʪʠʧʫ çʅʝʫʢʘʟʘʥʥʳʝ ʨʘʜʠʫʩʳ 

ʩʢʨʫʛʣʝʥʠʡ 3 ʤʤè 

6. ʅʘʥʝʩʝʥʠʝ ʦʙʦʟʥʘʯʝʥʠʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʳʧʦʣʥʷʶʪ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ   ɻʆʉʊ 2.309-73; 

Å ɿʥʘʯʝʥʠʷ ʚʳʩʦʪʳ ʤʠʢʨʦʥʝʨʦʚʥʦʩʪʝʡ ʧʦ ʰʢʘʣʝ Ra ʚʳʙʠʨʘʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʝʣʘʭ:  

Å ʜʣʷ ʩʚʦʙʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ Ra =6,3é25;  
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Å ʜʣʷ ʩʦʧʨʷʞʝʥʥʳʭ ʥʝʧʦʜʚʠʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ Ra= 3,2é6,3;  

Å ʜʣʷ ʩʦʧʨʷʞʝʥʥʳʭ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ Ra=0,8é1,6;  

Å ʜʣʷ ʨʝʟʴʙʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ Ra=3,2. 

 

ʈʠʩ. 6 ʇʨʠʤʝʨ ʧʨʦʩʪʘʥʦʚʢʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

 

7. ɺʩʝ ʥʘʜʧʠʩʠ ʥʘ ʯʝʨʪʝʞʝ ʜʝʪʘʣʠ ʚʳʧʦʣʥʷʶʪ ʩʪʘʥʜʘʨʪʥʳʤ ʰʨʠʬʪʦʤ ʧʦ 

ɻʆʉʊ 2.304-81; 

ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʥʘ ʯʝʨʪʝʞʝ ʧʦʤʝʱʘʶʪ ʥʘʜ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʴʶ 

ʩʦ ʩʢʚʦʟʥʦʡ ʥʫʤʝʨʘʮʠʝʡ ʧʫʥʢʪʦʚ. 

   ʆʥʠ ʦʪʨʘʞʘʶʪ: 

Å  ʪʝʢʩʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʛʦʪʦʚʣʝʥʠʠ ʜʝʪʘʣʠ, ʥʝʫʢʘʟʘʥʥʫʶ 

ʛʨʘʬʠʯʝʩʢʠ; ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʘʪʝʨʠʘʣʫ ʜʝʪʘʣʠ, ʟʘʛʦʪʦʚʢʝ 

ʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʜʝʪʘʣʠ, ʧʦʢʨʳʪʠʶ, ʦʪʜʝʣʢʝ, ʧʦʢʨʘʩʢʝ ʠ ʜʨ.; 

Å ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʦʚ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʅʝʢʦʪʦʨʳʝ ʨʘʟʤʝʨʳ ʩ ʠʭ 

ʜʦʧʫʩʢʘʝʤʳʤʠ ʧʨʝʜʝʣʴʥʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʦʪ ʥʦʤʠʥʘʣʴʥʳʭ. 

Å ʆʪʢʣʦʥʝʥʠʷ ʬʦʨʤʳ ʠ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʠ. 

Å ʩʚʝʜʝʥʠʷ ʦ ʤʘʪʝʨʠʘʣʝ.  



 

ʈʠʩ. 7 ʇʨʠʤʝʨ ʟʘʧʦʣʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ 

 

8. ʊʠʧʳ ʣʠʥʠʡ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ɻʆʉʊ 2.303-68; 

9. ʄʘʪʝʨʠʘʣ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ ʜʝʪʘʣʴ, ʥʘ ʯʝʨʪʝʞʝ ʜʦʣʞʝʥ ʙʳʪʴ 

ʛʨʘʬʠʯʝʩʢʠ ʦʙʦʟʥʘʯʝʥ ʥʘ ʚʩʝʭ ʨʘʟʨʝʟʘʭ ʠ ʩʝʯʝʥʠʷʭ ʩʦʛʣʘʩʥʦ ɻʆʉʊ2.306-

68. 

 

ʈʠʩ. 8 ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʨʘʟʨʝʟʘʭ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ, ʝʛʦ ʤʘʨʢʘ, ʩʦʨʪ, ɻʆʉʊ ʠ ʜʨʫʛʠʝ 

ʩʚʝʜʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʫʢʘʟʘʥʳ ʚ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʘʤʠ ʦʙʦʟʥʘʯʝʥʠʡ. 

ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʤʘʪʝʨʠʘʣʫ ʠ ʝʛʦ ʢʘʯʝʩʪʚʫ, ʜʦʣʞʥʳ 

ʙʳʪʴ ʫʢʘʟʘʥʳ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʷʭ.    (ɻʆʉʊ 2.316-2008 ɽʉʂɼ - 

ʇʨʘʚʠʣʘ ʥʘʥʝʩʝʥʠʷ ʥʘ ʯʝʨʪʝʞʘʭ ʥʘʜʧʠʩʝʡ, ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ). 

ɽʩʣʠ ʤʘʪʝʨʠʘʣ ʜʝʪʘʣʠ ʧʦʜʣʝʞʠʪ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʠʣʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʝʛʦ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʥʝʩʝʥʦ ʧʦʢʨʳʪʠʝ, ʪʦ ʦʙ ʵʪʦʤ ʥʘ ʯʝʨʪʝʞʝ 

ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʜʧʠʩʠ. 

 

 

 

 



 

ʈʠʩʫʥʦʢ 9. ʇʨʠʤʝʨ ʦʬʦʨʤʣʝʥʠʷ ʩʙʦʨʦʯʥʦʛʦ ʯʝʨʪʝʞʘ. 

ʈʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʬʠʢʘʮʠʠ 

 
ʉʧʝʮʠʬʠʢʘʮʠʷ ð ʦʩʥʦʚʥʦʡ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʜʦʢʫʤʝʥʪ, ʚʳʧʦʣʥʝʥʥʳʡ ʚ 

ʚʠʜʝ ʪʘʙʣʠʮʳ, ʚ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʷʪʩʷ ʥʘʠʤʝʥʦʚʘʥʠʷ, ʥʦʤʝʨʘ ʧʦʟʠʮʠʡ ʚʩʝʭ 

ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʳ ʠ ʫʢʘʟʳʚʘʝʪʩʷ ʠʭ ʯʠʩʣʦ. 

 

ʉʧʝʮʠʬʠʢʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

1. ɺ ʦʢʥʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʙʦʨʢʠ ʧʝʨʝʭʦʜʠʤ ʚ ʜʝʨʝʚʦ ʧʦʩʪʨʦʝʥʠʡ ʠ 

ʚʳʙʠʨʘʝʤ ʧʝʨʚʳʡ ʢʦʤʧʦʥʝʥʪ ʧʦ ʘʣʬʘʚʠʪʫ, ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ 

ʥʘʞʠʤʘʝʤ ʥʘ ʵʪʦʪ ʢʦʤʧʦʥʝʥʪ ʚʳʙʠʨʘʝʤ ʉɺʆʁʉʊɺʆ 

ʂʆʄʇʆʅɽʅʊɸ. 

2. ɺ ʦʢʥʝ ʩʣʝʚʘ ʚʳʙʠʨʘʝʤ ʦʙʦʟʥʘʯʝʥʠʝ ʠ ʚʥʦʩʠʤ ʩʚʦʠ ʟʥʘʯʝʥʠʷ ʩʦʛʣʘʩʥʦ 
ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ ʯʝʨʪʝʞʘ ʵʪʦʡ ʜʝʪʘʣʠ (ʂʇ.15.02.15.21.180.01) 

ʇʦʩʣʝʜʥʠʝ ʜʚʝ ʮʠʬʨʳ ʦʙʦʟʥʘʯʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʦʟʥʘʯʝʥʠʷ ʚ 

ʩʧʝʮʠʬʠʢʘʮʠʠ. 

 

ʀ ʪʘʢ ʥʫʞʥʦ ʩʜʝʣʘʪʴ ʩ ʢʘʞʜʳʤ ʧʦʩʣʝʜʫʶʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʛʣʘʩʥʦ 

ʘʣʬʘʚʠʪʫ, ʠ ʢʘʞʜʳʡ ʨʘʟ ʤʝʥʷʷ ʧʦʩʣʝʜʥʠʝ ʜʚʝ ʮʠʬʨʳ. 

 

3. ʉʦʟʜʘʝʤ ʥʦʚʫʶ ʩʧʝʮʠʬʠʢʘʮʠʶ ʠ ʦʪʢʨʳʚʘʝʤ ʩʙʦʨʦʯʥʳʡ ʯʝʨʪʝʞ. 

 

4. ʆʪʢʨʳʚʘʝʤ ʩʧʝʮʠʬʠʢʘʮʠʶ ʠ ʥʘʞʠʤʘʝʤ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʩʙʦʨʢʦʡ, ʩʣʝʚʘ 

ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʠ ʚʳʙʠʨʘʝʤ ʩʙʦʨʦʯʥʳʡ ʯʝʨʪʝʞ. 



 

ʈʠʩʫʥʦʢ 10. ʇʨʠʤʝʨ ʦʬʦʨʤʣʝʥʠʷ ʩʧʝʮʠʬʠʢʘʮʠʠ 

 

 

5. ɼʘʣʝʝ ʜʦʙʘʚʣʷʝʤ ʜʦʢʫʤʝʥʪʘʮʠʶ  ʥʘʞʘʚ ʥʘ ʵʪʫ ʠʢʦʥʢʫ. 

ɺ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʨʦʧʠʩʳʚʘʝʤ ʦʙʦʟʥʘʯʝʥʠʝ ʠ ʥʘʠʤʝʥʦʚʘʥʠʝ ʩʦʛʣʘʩʥʦ 

ʦʙʨʘʟʮʫ. 

 

6. ɺ ʦʢʥʝ   ʟʘʧʦʣʥʷʝʤ ʦʩʥʦʚʥʫʶ ʥʘʜʧʠʩʴ. 

 

 
 

ʈʠʩʫʥʦʢ 11. ʇʨʠʤʝʨ ʦʬʦʨʤʣʝʥʠʷ ʩʧʝʮʠʬʠʢʘʮʠʠ. 

 

 
3. ʈʘʟʜʝʣ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʩʙʦʨʦʯʥʳʡ ʫʟʝʣ 

3.1 ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʥʘʟʥʘʯʝʥʠʝ ʩʙʦʨʢʠ  
 



ɺ ʦʧʠʩʘʥʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩʙʦʨʢʠ ʥʝʦʙʭʦʜʠʤʦ ʦʧʠʩʘʪʴ ʦʙʱʝʝ ʥʘʟʥʘʯʝʥʠʝ 

ʠʟʜʝʣʠʷ, ʠʣʠ ʫʟʣʘ, ʫʢʘʟʳʚʘʪʴ, ʢʘʢʠʝ ʥʘʛʨʫʟʢʠ ʚʦʩʧʨʠʥʠʤʘʶ ʪʝ ʠʣʠ ʠʥʳʝ 

ʩʦʯʣʝʥʝʥʠʡ, ʢʘʢʠʝ ʚʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʟʜʝʣʠʝ, ʢʘʢʠʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʟʘʟʦʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʙʣʶʜʝʥʳ ʧʨʠ ʩʙʦʨʢʝ ʠ ʪʜ. 

 

ʇʨʠʤʝʨ: 

 

ʈʦʣʠʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʣʠʩʪʦʧʨʦʢʘʪʥʦʡ ʩʪʘʥʝ ʧʦ ʦʙʝ ʝʛʦ ʩʪʦʨʦʥʳ ʜʣʷ 

ʧʦʜʜʝʨʞʢʠ ʧʨʦʢʘʪʥʳʭ ʣʠʩʪʦʚ ʧʨʠ ʧʦʜʘʯʝ ʠ ʧʨʠʝʤʝ ʠʭ ʩ ʚʘʣʢʦʚ. 

ʈʦʣʠʢ ʧʨʠʚʦʜʷʪʩʷ ʚ ʜʚʠʞʝʥʠʝ ʦʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. ʆʧʦʨʘʤʠ ʚʘʣʘ ʧʦʟ. 7 

ʷʚʣʷʶʪʩʷ ʧʦʜʰʠʧʥʠʢʠ ʢʘʯʝʥʠʷ ʧʦʟ. 14. ʇʦʜʰʠʧʥʠʢʠ ʩʤʘʟʳʚʘʶʪʩʷ ʛʫʩʪʦʡ 

ʩʤʘʟʢʦʡ, ʧʦʩʪʫʧʘʶʱʝʡ ʠʟ ʤʘʩʣʝʥʦʢ, ʟʘʧʨʝʩʩʦʚʘʥʥʳʭ ʚ ʦʪʚʝʨʩʪʠʷ ʢʨʳʰʝʢ 

ʧʦʟ. 3. ʂʦʨʧʫʩʘ ʧʦʟ. 1 ʨʦʣʠʢʦʚ ʢʨʝʧʷʪʩʷ ʙʦʣʪʘʤʠ ʢ ʨʘʤʝ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʘ. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3.2 ʊʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʬʦʨʤʘ ʩʙʦʨʢʠ 
 

ʊʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʮʝʥʠʚʘʶʪ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʟʘʢʨʝʧʣʝʥʠʷ ʦʧʝʨʘʮʠʡ ʂʟ.ʦ., 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥ ʧʦ ʬʦʨʤʫʣʝ 

 
ʛʜʝ tc ï ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʪʘʢʪ ʩʙʦʨʢʠ, ʤʠʥ/ʰʪ.;  

(tʰʪ.)ʩʨ. ï ʩʨʝʜʥʝʝ ʰʪʫʯʥʦʝ ʚʨʝʤʷ ʧʦ ʦʧʝʨʘʮʠʷʤ ʧʨʦʮʝʩʩʘ ʩʙʦʨʢʠ, ʤʠʥ 

 
ʛʜʝ Fʜ ï ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ (ʵʬʬʝʢʪʠʚʥʳʡ) ʛʦʜʦʚʦʡ ʬʦʥʜ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʘʩ;  

Nʫ ïʛʦʜʦʚʦʡ ʦʙʲʝʤ ʚʳʧʫʩʢʘ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ (ʫʟʣʦʚ). 

 
ʛʜʝ Nu ï ʛʦʜʦʚʦʡ ʦʙʲʝʤ ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʡ; 

 mʫ ï ʯʠʩʣʦ ʫʟʣʦʚ ʜʘʥʥʦʛʦ ʥʘʠʤʝʥʦʚʘʥʠʷ ʚ ʠʟʜʝʣʠʠ. 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ 3.1121 ï 84  

ʂʟ.ʦ. = 1 ï ʧʨʠ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ; 

 1 ¢ ʂʟ.ʦ. < 10 ï ʧʨʠ ʢʨʫʧʥʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ;  

10 < ʂʟ.ʦ. < 20 ï ʧʨʠ ʩʨʝʜʥʝʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ;  

20 < ʂʟ.ʦ. < 40 ï ʧʨʠ ʤʝʣʢʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ; 

 ʧʨʠ ʝʜʠʥʠʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʂʟ.ʦ. > 40. 

ɼʣʷ ʨʘʩʯʝʪʘ ʂʟ.ʦ. ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʛʦʜʦʚʫʶ ʧʨʦʛʨʘʤʤʫ ʚʳʧʫʩʢʘ ʠ ʥʦʨʤʳ 

ʚʨʝʤʝʥʠ (tʰʪ.i) ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʦ tʰʪ.i ʪʠʧ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʞʥʦ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʨʝʢʦʤʝʥʜʘʮʠʡ, 

ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ. 

 

 
ʈʠʩʫʥʦʢ 12. ʊʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ 

 

ʐʪʫʯʥʦʝ ʚʨʝʤʷ ʥʘ ʩʙʦʨʦʯʥʫʶ ʦʧʝʨʘʮʠʶ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʘʤ: 

 ʘ) ʤʘʩʩʦʚʦʝ ʠ ʢʨʫʧʥʦʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

 
ʙ) ʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

 



ʛʜʝ Stʦʧ. ï ʩʫʤʤʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦ ʚʩʝʤ ʧʝʨʝʭʦʜʘʤ ʥʦʨʤʠʨʫʝʤʦʡ 

ʦʧʝʨʘʮʠʠ;  

aʦ, aʥ ʠ aʧ-ʟ. ï ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢ ʦʧʝʨʘʪʠʚʥʦʤʫ ʚʨʝʤʝʥʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, ʣʠʯʥʳʝ ʥʘʜʦʙʥʦʩʪʠ ʨʘʙʦʪʘʶʱʝʛʦ 

ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʨʝʤʝʥʠ 

(ʧʨʠʣ. 1, ʪʘʙʣ. ʇ1.1 ï ʇ1.5); 

 ʂ, ʂ1, ʂ2 ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʠʩʣʦ ʧʨʠʝʤʦʚ ʠ 

ʢʦʤʧʣʝʢʩʦʚ ʧʨʠʝʤʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʦʜʥʠʤ ʨʘʙʦʯʠʤ; ʯʠʩʣʦ ʜʝʪʘʣʝʡ ʚ ʧʘʨʪʠʠ; 

ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ (ʧʨʠʣ. 1, ʪʘʙʣ. ʇ1.6). 

 

ʇʨʠʤʝʨ.  

ʊʘʙʣʠʮʘ 1 ʇʨʠʤʝʨ ʦʬʦʨʤʣʝʥʠʷ ʨʘʩʯʝʪʘ ʥʦʨʤʠʨʦʚʘʥʠʷ 

ˉʧ/ʧ ʉʦʜʝʨʞʘʥʠʝ 

ʧʝʨʝʭʦʜʦʚ ʠ 

ʧʨʠʝʤʦʚ 

ʆʧʝʨʘʪʠʚʥʦʝ 

ʚʨʝʤʷ, ʤʠʥ 

ʀʩʪʦʯʥʠʢ 

ʋʩʪʘʥʦʚʢʘ ʰʧʦʢʠ 

1 ɿʘʬʠʢʩʠʨʦʚʘʪʴ 

ʚʘʣ ʚ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ 

 

 

 

 

 

 

 

0,134 

 

 

 

 

 

 

 

ʊʘʙʣ. ʇ1.17 

1 ɺʟʷʪʴ ʰʧʦʥʢʫ  

(14 ʭ 8 ʭ 45) 

2  ɺʟʷʪʴ ʤʦʣʦʜʦʢ ʠ 

ʤʝʜʥʫʶ 

ʧʨʦʩʪʘʚʢʫ 

3 ʋʩʪʘʥʦʚʠʪʴ 

ʰʧʦʢʫ ʚ ʧʘʟ ʚʘʣʘ 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1. 

4 ʇʦʩʘʜʠʪʴ 

ʰʧʦʥʢʫ ʜʦ ʫʧʦʨʘ 

  

5 ʆʪʣʦʞʠʪʴ 

ʤʦʣʦʪʦʢ ʠ 

ʧʨʦʩʪʘʚʢʫ 

ʋʩʪʘʥʦʚʢʘ ʨʦʣʠʢʘ 

1 ɺʟʷʪʴ ʨʦʣʠʢ  

 

 

 

 

 

1,05 

 

 

 

 

 

 

ʊʘʙʣ. ʇ1.25 

2 ʉʤʘʟʘʪʴ 

ʧʦʩʘʜʦʯʥʫʶ 

ʰʝʡʢʫ ʚʘʣʘ 

3 ɺʟʷʪʴ ʤʦʣʦʪʦʢ ʠ 

ʤʝʜʥʫʶ ʦʧʨʘʚʢʫ 

4 ʋʩʪʘʥʦʚʠʪʴ 

ʨʦʣʠʢ ʥʘ ʚʘʣ 

5 ɿʘʧʨʝʩʩʦʚʘʪʴ 

ʨʦʣʠʢ ʥʘ ʚʘʣ 

6 ʦʪʣʦʞʠʪʴ 

ʤʦʣʦʪʦʢ ʠ 

ʦʧʨʘʚʢʫ 



ʋʩʪʘʥʦʚʢʘ ʚʪʫʣʢʠ 

1 ɺʟʷʪʴ ʚʪʫʣʢʫ  

0,016 

 

ʊʘʙʣ. ʇ1.11 2 ʋʩʪʘʥʦʚʠʪʴ 

ʚʪʫʣʢʫ ʥʘ ʚʘʣ ʜʦ 

ʫʧʦʨʘ 

 

 

 

 

 

 

 

ʋʩʪʘʥʦʚʢʘ ʢʦʣʴʮʘ ʚ ʜʠʩʢ 

1 ɺʟʷʪʴ ʢʦʣʴʮʦ ʉɻ-

68-56-7 ɻʆʉʊ 

6418-81 

 

 

 

 

0,047 

  

 

 

 

ʊʘʙʣ. ʇ1.13 
2  ʋʩʪʘʥʦʚʠʪʴ 

ʢʦʣʴʮʦ ʉɻ-68-56-

7 ɻʆʉʊ 6418-81 

ʚ ʜʠʩʢ 

ʋʩʪʘʥʦʚʢʘ ʜʠʩʢʘ 

1 

 

ɺʟʷʪʴ ʢʦʣʴʮʦ ʉɻ-

68-56-7 ɻʆʉʊ 

6418-81 

 

 

 

0,047 

 

 

 

 

ʊʘʙʣ. ʇ1.13 

 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1. 

2 ʋʩʪʘʥʦʚʠʪʴ 

ʢʦʣʴʮʦ ʉɻ-68-56-

7 ɻʆʉʊ 6418-81 

ʚ ʜʠʩʢ 

  

ʋʩʪʘʥʦʚʢʘ ʜʠʩʢʘ ʥʘ ʚʘʣ 

1 ɺʟʷʪʴ ʜʠʩʢ  

0,013 

 

ʊʘʙʣ. ʇ1.11 2 ʋʩʪʘʥʦʚʠʪʴ ʜʠʩʢ  

ʥʘ ʚʘʣ 

ʋʩʪʘʥʦʚʢʘ ʜʠʩʢʘ ʥʘ ʚʪʫʣʢʫ 

1 ɺʟʷʪʴ ʜʠʩʢ  

0,016 

 

ʊʘʙʣ. ʇ1.11 2 ʋʩʪʘʥʦʚʠʪʴ ʜʠʩʢ 

ʥʘ ʚʪʫʣʢʫ 

ɿʘʧʨʝʩʩʦʚʢʘ ʧʦʜʰʠʧʥʠʢʘ ʥʘ ʚʘʣ 

1 ɺʟʷʪʴ 

ʧʦʜʰʠʧʥʠʢ ʠ 

ʫʩʪʘʥʦʚʠʪʴ ʥʘ 

ʚʘʣ 

 

 

 

 

0,064 

 

 

 

 

ʊʘʙʣ. ʇ1.8 2 ɺʢʣʶʯʠʪʴ ʧʨʝʩʩ, 

ʟʘʧʨʝʩʩʦʚʘʪʴ 



3 ɺʳʢʣʶʯʠʪʴ 

ʧʨʝʩʩ, ʦʪʣʦʞʠʪʴ 

ʩʙʦʨʦʯʥʫʶ 

ʝʜʠʥʠʮʫ 

ɿʘʧʨʝʩʩʦʚʢʘ ʧʦʜʰʠʧʥʠʢʦʚ ʥʘ ʚʘʣ 

1 ɺʟʷʪʴ 

ʧʦʜʰʠʧʥʠʢ ʠ 

ʫʩʪʘʥʦʚʠʪʴ ʥʘ 

ʚʘʣ 

 

 

 

 

0,061 

 

 

 

ʊʘʙʣ. ʇ1.8 

 2 ɺʢʣʶʯʠʪʴ ʧʨʝʩʩ, 

ʟʘʧʨʝʩʩʦʚʘʪʴ 

3 ɺʳʢʣʶʯʠʪʴ 

ʧʨʝʩʩ, ʦʪʣʦʞʠʪʴ 

ʩʙʦʨʦʯʥʫʶ 

ʝʜʠʥʠʮʫ 

ʋʩʪʘʥʦʚʢʘ ʩʙʦʨʦʯʥʦʛʦ ʫʟʣʘ ʚʘʣʘ ʚ ʢʦʨʧʫʩ 

1 ɿʘʬʠʢʩʠʨʦʚʘʪʴ 

ʢʦʨʧʫʩ ʥʘ ʩʪʦʣʝ  

 

 

0,048 

 

 

ʊʘʙʣ.ʇ1.10 2 ɺʟʷʪʴ ʩʙʦʨʦʯʥʳʡ 

ʫʟʝʣ ʚʘʣʘ   

3 ʋʩʪʘʥʦʚʠʪʴ ʚ 

ʢʦʨʧʫʩ 
 

 

 

 

 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1. 

ʋʩʪʘʥʦʚʢʘ ʢʨʳʰʢʠ ʭ 2 

1 ɺʟʷʪʴ ʢʨʳʰʢ3  

 

 

 

 

 

 

 

 

2,9 *2 

 

 

 

 

 

 

 

 

      ʊʘʙʣ. ʇ1.23 

2 ʋʩʪʘʥʦʚʠʪʴ 

ʢʨʳʰʢʫ ʥʘ 

ʢʦʨʧʫʩ ʩ 

ʩʦʚʤʝʱʝʥʠʝʤ 

ʦʪʚʝʨʩʪʠʡ  

3 ʋʩʪʘʥʦʚʠʪʴ 

ʙʦʣʪʳ ʚ 

ʦʪʚʝʨʩʪʠʷ,  

3 ʋʩʪʘʥʦʚʠʪʴ 

ʙʦʣʪʳ ʚ 

ʦʪʚʝʨʩʪʠʷ 

ʢʨʳʰʢʠ 

4 ʅʘʚʝʨʥʫʪʴ ʛʘʡʢʠ 

ʥʘ 2-3 ʥʠʪʢʠ  

5 ɿʘʪʷʥʫʪʴ ʛʘʡʢʠ 

ʥʘ ʙʦʣʪʘʭ 



ʦʢʦʥʯʘʪʝʣʴʥʦ 

ʛʘʝʯʥʳʤ ʢʣʶʯʦʤ 

ʋʩʪʘʥʦʚʢʘ ʢʨʳʰʢʠ ʭ2 

1 ɺʟʷʪʴ ʧʨʦʢʣʘʜʢʫ  

 

 

 

 

5,8*2 

 

 

 

 

 

ʊʘʙʣ. ʇ1.23 

2 ɿʘʬʠʢʩʠʨʦʚʘʪʴ 

ʧʨʦʢʣʘʜʢʫ ʥʘ 

ʢʨʳʰʢʝ  

4 ʋʩʪʘʥʦʚʠʪʴ 

ʢʨʳʰʢʫ ʥʘ 

ʢʦʨʧʫʩ 

5 ʅʘʞʠʚʠʪʴ ʙʦʣʪʳ 

ʚ ʦʪʚʝʨʩʪʠʷ 

ʢʨʳʰʢʠ 

6 ɿʘʪʷʥʫʪʴ ʙʦʣʪʳ 

ʋʩʪʘʥʦʚʢʘ ʢʨʳʰʢʠ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ  

1. ɺʝʩ ʭʘʨʘʢʪʝʨʥʳʭ ʜʝʪʘʣʝʡ ʜʦ 4 ʢʛ.  

2. ɻʦʜʦʚʘʷ ʧʨʦʛʨʘʤʤʘ ʚʳʧʫʩʢʘ ï 1380 ʰʪʫʢ.  

3. ʈʝʞʠʤ ʨʘʙʦʪʳ ï ʜʚʫʭʩʤʝʥʥʳʡ ʧʨʠ 40-ʯʘʩʦʚʦʡ ʨʘʙʦʯʝʡ ʥʝʜʝʣʝ. 

ʈʘʩʯʝʪ ʪʘʢʪʘ ʩʙʦʨʢʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ɼʝʡʩʪʚʠʪʝʣʴʥʳʡ ʪʘʢʪ 

ʩʙʦʨʢʠ 

tc=60Fʜ/Ny=60*3952/1380=172 

ʇʦ ʪʘʙʣ. 1 ʩ ʫʯʝʪʦʤ N = 1380 ʰʪ., ʚʝʩʘ ʭʘʨʘʢʪʝʨʥʳʭ ʜʝʪʘʣʝʡ ʜʦ 10 ʢʛ 

ʧʨʠʥʠʤʘʝʤ ʪʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʢʨʫʧʥʦʩʝʨʠʡʥʦʝ. 

ɼʣʷ ʪʘʢʦʛʦ ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʘʨʘʢʪʝʨʥʘ ʛʨʫʧʧʦʚʘʷ ʬʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʚʠʜʝ ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʡ ʧʦʪʦʯʥʦʡ ʣʠʥʠʠ. 

 

 

 

ʐʪʫʯʥʦʝ ʚʨʝʤʷ 

ὸ̙ ̓ Ὕ̏ ρ̐
̎
˗ρ˗ςρωρ ρȢςz ρȢρ=27.6 ʤʠʥ 

ɿʥʘʯʝʥʠʷ aʦ, aʥ ʠ aʧʟ. ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʪʘʙʣ. ʇ1.1 ï ʇ1.5. ɻʨʫʧʧʘ 

ʩʣʦʞʥʦʩʪʠ ʩʙʦʨʢʠ ï 1; aʦ = 1 %; aʥ = 6 %; ʂ1 = 1,2; ʂ2 = 1. 

 
ʂʟ.ʦ = 171,8/27,6=6.2 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ 3.1121 ï 84  

ʂʟ.ʦ. = 1 ï ʧʨʠ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ; 

 1 ¢ ʂʟ.ʦ. < 10 ï ʧʨʠ ʢʨʫʧʥʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ;  

10 < ʂʟ.ʦ. < 20 ï ʧʨʠ ʩʨʝʜʥʝʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ;  

20 < ʂʟ.ʦ. < 40 ï ʧʨʠ ʤʝʣʢʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ; 

 ʧʨʠ ʝʜʠʥʠʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʂʟ.ʦ. > 40. 

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʪʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ - ʢʨʫʧʥʦʩʝʨʠʡʥʦʝ 

 



3.3 ʈʘʩʯʝʪ ʩʙʦʨʦʯʥʦʡ ʨʘʟʤʝʨʥʦʡ ʮʝʧʠ 

 

ʈʠʩʫʥʦʢ 13. ʇʨʠʤʝʨ ʨʘʩʯʝʪʥʦʡ ʮʝʧʠ. 

 

ʅʦʤʠʥʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʵʣʝʤʝʥʪʦʚ ʠʩʭʦʜʥʦʡ ʢʦʤʧʦʥʦʚʢʠ, ʚʭʦʜʷʱʠʭ ʚ 

ʨʘʟʤʝʨʥʫʶ ʮʝʧʴ: 

ɸ1= 19 ʤʤ; 

ɸ2=38 ʤʤ; 

ɸ3 = 66 ʤʤ; 

ɸ4= 37 ʤʤ; 

ɸ5= 19 ʤʤ 

ɸ ȹ = 179 -0,63; 

ʈʘʩʯʸʪ ʨʘʟʤʝʨʥʦʡ ʮʝʥʠ ʤʝʪʦʜʦʤ çʥʘ ʤʘʢʩʠʤʫʤ-ʤʠʥʠʤʫʤè 

1.ʆʧʨʝʜʝʣʷʝʤ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ (ʚʝʨʭʥʝʝ Esɸȹ ʠ ʥʠʞʥʝʝ Eiɸȹ) 

ʟʘʤʳʢʘʶʱʝʛʦ ʟʚʝʥʘ: 

Esɸȹ = ɸȹmax -ɸȹ;        Eiɸȹ = ɸȹmin ð ɸȹ; 

Esɸȹ =179 - 179= 0 ʤʤ,   Eiɸȹ= 178,37 ï179= -0,63 ʤʤ 



2. ʆʧʨʝʜʝʣʷʝʤ ʢʦʦʨʜʠʥʘʪʫ ʩʝʨʝʜʠʥʳ ʧʦʣʷ ʜʦʧʫʩʢʘ (ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ) 

ʟʘʤʳʢʘʶʱʝʛʦ ʟʚʝʥʘ: 

 

ἏἵἋ  
ἏἻ Ἃ Ἇἱ Ἃ

ȟ ̍ Ȣ̍ 

3.  ʆʧʨʝʜʝʣʠʤ ʜʦʧʫʩʢ ʟʘʤʳʢʘʶʱʝʛʦ ʟʚʝʥʘ: 

╣  Ἃ ἵἩὀ   Ἃ ἵἱἶȟ    ̉̌ ̉ ╣ ╔▼═◕  ╔░═◕ 

 

╣   ȟ ȟ  ̍ ȟ̍    ̉̌ ̉ ╣  ȟ ȟ  ̍ Ȣ̍ 

4.    ʆʧʨʝʜʝʣʠʤ ʥʦʤʠʥʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʩʦʩʪʘʚʣʷʶʱʠʭ ʟʚʝʥʴʝʚ: 

ʇʨʠ ʨʝʰʝʥʠʠ ʧʨʷʤʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢ ʫʩʪʘʥʦʚʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʪʦʯʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʟʚʝʥʴʝʚ ʨʘʟʤʝʨʥʦʡ ʮʝʧʠ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʦʩʴ 

ʫʩʣʦʚʠʝ 

ɸȹ = 179 -0,63; ʤʤ. 

═◕ ═ᴆ

▓

▒

═

□

▓

 

ɿʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ ʩ ʫʯʝʪʦʤ ʧʝʨʝʜʘʪʦʯʥʳʭ ʬʫʥʢʮʠʡ ʟʚʝʥʴʝʚ ɸ1 - ɸ5 

(ʟʚʝʥʴʷ ɸ1 - ɸ5 ïʫʚʝʣʠʯʠʚʘʶʱʠʤʠʩʷ): 

 

ˍ   ̱ᴆ ᴆ̱
 
ᴆ̱
  ̱ᴆ  ̱ᴆ  

ʇʦʜʩʪʘʚʣʷʝʤ ʥʦʤʠʥʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʟʚʝʥʴʝʚ ʨʘʟʤʝʨʥʦʡ 

ʮʝʧʠ: 

◕̱  ρωσψρωφφσχ ρχω 

5. ʆʧʨʝʜʝʣʠʤ ʩʨʝʜʥʶʶ ʪʦʯʥʦʩʪʴ ʨʘʟʤʝʨʥʦʡ ʮʝʧʠ: 

Ὧ
Ὕ

В Ὥ
 

ʛʜʝ i  - ʟʥʘʯʝʥʠʝ ʝʜʠʥʠʮʳ ʜʦʧʫʩʢʘ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʘʟʤʝʨʘ, 

ʦʧʨʝʜʝʣʷʝʤʦʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦ ʪʘʙʣʠʮʝ 

ʧʦʣʝʡ ʜʦʧʫʩʢʦʚ.   



ʊʘʙʣʠʮʘ 2. ɿʥʘʯʝʥʠʝ ʝʜʠʥʠʮ ʜʦʧʫʩʢʘ i ʜʣʷ ʨʘʟʤʝʨʦʚ ʜʦ 500 ʤʤ. 

ʀʥʪʝʨʚʘʣ ʨʘʟʤʝʨʦʚ, ʤʤ ɿʥʘʯʝʥʠʝ ʝʜʠʥʠʮʳ ʜʦʧʫʩʢʘ, ʤʢʤ 

ɼʦ 3 0,55 

ʉʚ. 3 ʜʦ 6. 0,73 

ʉʚ. 6 ʜʦ 10. 0,90 

ʉʚ. 10 ʜʦ 18. 1,08 

ʉʚ. 18 ʜʦ 30. 1,31 

ʉʚ. 30 ʜʦ 50. 1,56 

ʉʚ. 50 ʜʦ 80. 1,87 

ʉʚ. 80 ʜʦ 120. 2,17 

ʉʚ. 120 ʜʦ 180. 2,52 

ʉʚ. 180 ʜʦ 250. 2,89 

ʉʚ. 250 ʜʦ 315. 3,22 

ʉʚ. 315 ʜʦ 400. 3,54 

Ὧ  
φσπ

ρȟσρρȟσρρȟυφςȟρχρȟυφ
χωȟφτ ψπ 

ʊʘʙʣʠʮʘ 3. ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ k ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʚʘʣʠʪʝʪʫ. 

˗̃́̌̉̓̆̓ 5 6 7 8 9 10 11 12 13 14 
k 7 10 16 25 40 64 100 160 250 400 

ʅʘʭʦʜʠʪʩʷ ʤʝʞʜʫ 10 ʠ 11 ʢʚʘʣʠʪʝʪʦʤ ʪʦʯʥʦʩʪʠ, ʙʣʠʞʝ ʢ 10 ʢʚʘʣʠʪʝʪʫ (ʧʦ 

ʪʘʙʣʠʮʝ) 

ʇʨʠʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʚʝʥʴʷ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʥʘʟʥʘʯʠʪʴ ʥʘ ʦʭʚʘʪʳʚʘʝʤʳʝ ʨʘʟʤʝʨʳ (ʢʘʢ ʦʩʥʦʚʥʳʝ ʚʘʣʳ) ʧʦ h, ʥʘ 

ʦʭʚʘʪʳʚʘʶʱʠʝ ʨʘʟʤʝʨʳ ï ʅ (ʢʘʢ ʦʩʥʦʚʥʳʝ ʦʪʚʝʨʩʪʠʷ), ʥʘ ʦʩʪʘʣʴʥʳʝ - , 

ʪ.ʝ. ʩʠʤʤʝʪʨʠʯʥʳʝ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ. 

ʅʘʟʥʘʯʠʤ ʜʦʧʫʩʢʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʚʝʥʴʷ ɸ1, ɸ2, ɸ3, ɸ4, ɸ5 ʧʦ 8 

ʢʚʘʣʠʪʝʪʫ 

  



6. ɼʦʧʫʩʢ ʥʘ ʨʘʟʤʝʨ◑̱ ʦʧʨʝʜʝʣʠʤ ʠʟ ʫʨʘʚʥʝʥʠʷ: 

ὝЎ Ὕ 

ὝЎ  Ὕ  Ὕ Ὕ Ὕ Ὕȟ 

0,63 = 0,084 + 0,084 + 0,1 + 0,1 + 0.12 

488 ʤʢʤ ʚʭʦʜʠʪ ʚ ʜʦʧʫʩʢ ʟʘʤʳʢʘʶʱʝʛʦ ʟʚʝʥʘ ὝЎ = 630 ʤʢʤ 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʩʝ ʜʝʪʘʣʠ ʨʘʟʤʝʨʥʦʡ ʮʝʧʠ ʜʦʣʞʥʳ ʠʟʛʦʪʘʚʣʠʚʘʪʴʩʷ ʧʦ 10 

ʢʚʘʣʠʪʝʪʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʟʘʥʦʩʠʤ ʚ ʪʘʙʣʠʮʫ.5 

 

 

 

 

 

 

 

 

ʊʘʙʣʠʮʘ 3. ɼʦʧʫʩʢʠ ʨʘʟʤʝʨʦʚ ʥʘ ʜʝʪʘʣʴ 

 

ʆʙʦʟʥʘʯʝ

ʥʠʝ 

ʅʦʤʠʥʘʣ

ʴʥʳʡ 

ʨʘʟʤʝʨ, 

ʤʤ I, ʤʢʤ 

ʆʙʦʟʥʘʯʝ

ʥʠʝ 

ʦʩʥʦʚʥʦʛʦ 

ʦʪʢʣʦʥʝʥ

ʠ ̫

ʂʚʘʣʠʪʝ

ʪ 

ɼʦʧʫʩ

ʢ, 

T 

ɺʝʨʭʥ

ʝʝ 

ʦʪʢʣʦ

ʥʝʥʠʝ, 

ɺ 

ʅʠʞʥʝʝ 

ʦʪʢʣʦʥʝʥʠ

ʝ, ʅ 

ʉʝʨʝʜʠʥʘ 

ʧʦʣʷ 

ʜʦʧʫʩʢʘ, ʉ 

 

ʤʢʤ 

ὃЎ 
 

 

179 
ð 

H 

 
14 

130 
130 

0 
65 

ᴆ̱
  19 1.56 h 

10 
84 

0 
-84 -42 

ˍ   
38 1.87 h 10 100 0 -100 -50 

ᴆ̱
  66 1.56 h 10 120 0 -120 -60 

ᴆ̱
  37 2,52 h 

10 
100 

0 
-100 -50 

ᴆ̱
  19 1.56 h 

10 
84 

0 
-84 -42 



3.4 ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʩʙʦʨʢʠ. 
 

ʅʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ ʩʙʦʨʢʠ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʠʟʜʝʣʠʷ ʦʙʦʟʥʘʯʘʶʪ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ, 

ʧʦʜʝʣʝʥʥʳʤ ʥʘ ʪʨʠ ʯʘʩʪʠ. 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 14. ʇʨʠʤʝʨ ʙʣʦʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʩʙʦʨʢʠ 

 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ 

 (1) ʫʢʘʟʳʚʘʶʪ ʥʘʠʤʝʥʦʚʘʥʠʝ ʵʣʝʤʝʥʪʘ;  

ʚ ʣʝʚʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ 

 (2) ð ʠʥʜʝʢʩ ʵʣʝʤʝʥʪʘ, ʘ ʚ ʧʨʘʚʦʡ ʥʠʞʥʝʡ 

 (3) ð ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ. ʀʥʜʝʢʩʘʮʠʶ ʜʝʪʘʣʝʡ ʧʨʦʠʟʚʦʜʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʦʤʝʨʘʤʠ, ʧʨʠʩʚʦʝʥʥʳʤʠ ʠʤ ʥʘ ʩʙʦʨʦʯʥʳʭ ʯʝʨʪʝʞʘʭ ʋʟʣʳ ʦʙʦʟʥʘʯʘʶʪ ʙʫʢʚʘʤʠ 

"ʩʙ", ʯʪʦ ʦʟʥʘʯʘʝʪ "ʩʙʦʨʢʘ". ʂʘʞʜʦʤʫ ʫʟʣʫ ʧʨʠʩʚʘʠʚʘʶʪ ʥʦʤʝʨ ʝʛʦ ʙʘʟʦʚʦʛʦ 

ʵʣʝʤʝʥʪʘ (ʠʥʜʝʢʩ). ʅʘʧʨʠʤʝʨ, "ʩʙ. 3" ð ʫʟʝʣ ʩ ʙʘʟʦʚʦʡ ʜʝʪʘʣʴʶ ˉ 3. ʇʦʨʷʜʦʢ 

ʫʟʣʘ ʫʢʘʟʳʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʮʠʬʨʦʚʳʤ ʠʥʜʝʢʩʦʤ, ʢʦʪʦʨʳʡ ʧʦʤʝʱʘʶʪ ʧʝʨʝʜ 

ʙʫʢʚʝʥʥʳʤ ʦʙʦʟʥʘʯʝʥʠʝʤ "ʩʙ.". ʅʘʧʨʠʤʝʨ, "1 ʩʙ. 5" ʦʟʥʘʯʘʝʪ ʧʦʜʛʨʫʧʧʫ 1-ʛʦ 

ʧʦʨʷʜʢʘ ʩ ʙʘʟʦʚʦʡ ʜʝʪʘʣʴʶ ˉ 5. 

 ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʩʙʦʨʢʠ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤ. 

ʇʨʦʮʝʩʩ ʩʙʦʨʢʠ ʠʟʜʝʣʠʷ ʠ ʢʘʞʜʦʛʦ ʠʟ ʝʛʦ ʫʟʣʦʚ ʠʟʦʙʨʘʞʘʶʪ ʫʯʘʩʪʢʦʤ ʧʨʷʤʦʡ 

ʣʠʥʠʠ, ʢʦʪʦʨʘʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʟʦʙʨʘʞʝʥʠʷ ʙʘʟʦʚʦʛʦ ʵʣʝʤʝʥʪʘ (ʜʝʪʘʣʠ ʠʣʠ ʫʟʣʘ) ʠ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝʤ ʫʟʣʘ ʠʣʠ ʠʟʜʝʣʠʷ.  

ʅʘʜ ʣʠʥʠʝʡ ʚ ʧʦʨʷʜʢʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʠʩʦʝʜʠʥʷʶʪ ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ, 

ʦʙʦʟʥʘʯʘʶʱʠʝ ʚʩʝ ʜʝʪʘʣʠ, ʘ ʧʦʜ ʥʝʡ ʠʟʦʙʨʘʞʘʶʪ ʫʟʣʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚʭʦʜʷʱʠʝ ʚ ʠʟʜʝʣʠʝ. ʅʘ ʩʭʝʤʝ ʫʢʘʟʳʚʘʶʪ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʠʤʝʯʘʥʠʷ, ʥʘʧʨʠʤʝʨ: "ʫʩʪʘʥʦʚʠʪʴ ʧʦ ʰʘʙʣʦʥʫ", "ʧʨʠʚʘʨʠʪʴ", "ʟʘʧʨʝʩʩʦʚʘʪʴ", 

"ʩʚʝʨʣʠʪʴ ʚ ʩʙʦʨʝ", "ʩʤʘʟʘʪʴ" ʠ ʪ.ʜ. 

 

 



 

 
ʈʠʩʫʥʦʢ 15. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʙʦʨʢʠ ʠʟʜʝʣʠʷ çʈʦʣʠʢ ʧʦʜʜʝʨʞʠʚʘʶʱʠʡè 

 

 
3.5 ʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʠ ʩʙʦʨʦʯʥʦʛʦ ʫʟʣʘ 

 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʙʱʠʡ ʠ ʫʟʣʦʚʦʡ ʩʙʦʨʢʠ ʚʘʞʥʦʝ 

ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʤʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʂʘʯʝʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʤ 

ʚʳʷʚʣʝʥʠʝʤ ʙʨʘʢʘ ʧʨʦʜʫʢʮʠʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʨʦʚʝʨʢʫ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ, 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʜʝʪʘʣʝʡ ʩʤʝʞʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʥʘ ʧʨʦʚʝʨʢʫ ʩʙʦʨʦʯʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʩʥʘʩʪʢʠ, ʘ ʪʘʢʞʝ ʥʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʧʨʦʪʝʢʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʙʦʨʢʠ. ʂʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʚ ʩʙʦʨʦʯʥʳʭ 

ʮʝʭʘʭ ʢʦʥʪʨʦʣʠʨʫʶʪ ʨʘʙʦʯʠʝ, ʥʘʣʘʜʯʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʘʩʪʝʨʘ ʫʯʘʩʪʢʦʚ. 
 



 

 

ʇʨʠ ʫʟʣʦʚʦʡ ʠ ʦʙʱʝʡ ʩʙʦʨʢʝ ʧʨʦʚʝʨʷʶʪ: 

 

1) ʥʘʣʠʯʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʜʝʪʘʣʝʡ ʚ ʩʦʙʨʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ (ʚʳʧʦʣʥʷʶʪ 

ʦʩʤʦʪʨʦʤ); 

2) ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʦʣʦʞʝʥʠʷ ʩʦʧʨʷʛʘʝʤʳʭ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ (ʚʳʧʦʣʥʷʶʪ ʦʩʤʦʪʨʦʤ); 

3) ʟʘʟʦʨʳ ʚ ʩʦʙʨʘʥʥʳʭ ʩʦʧʨʷʞʝʥʠʷʭ (ʱʫʧʦʤ); 

4) ʪʦʯʥʦʩʪʴ ʚʟʘʠʤʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩʦʧʨʷʞʝʥʥʳʭ ʜʝʪʘʣʝʡ (ʥʘ ʨʘʜʠʘʣʴʥʦʝ ʠ ʦʩʝʚʦʝ 

ʙʠʝʥʠʝ ʠ ʜʨ. ʧʨʦʠʟʚʦʜʷʪ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʭ); 

5) ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʭ ʠ ʧʣʦʪʥʦʩʪʴ 

ʧʨʠʣʝʛʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘ ʢʨʘʩʢʫ ʚ ʧʨʦʮʝʩʩʝ ʩʙʦʨʢʠ; 

6) ʟʘʪʷʞʢʫ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʣʦʪʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʦʩʪʘʥʦʚʢʠ ʟʘʢʣʝʧʦʢ, 

ʧʣʦʪʥʦʩʪʴ ʚʘʣʴʮʦʚʦʯʥʳʭ ʠ ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ; 

7) ʨʘʟʤʝʨʳ, ʟʘʜʘʥʥʳʝ ʚ ʩʙʦʨʦʯʥʳʭ ʯʝʨʪʝʞʘʭ; 

8) ʚʳʧʦʣʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ (ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʫʟʣʦʚ ʚʨʘʱʝʥʠʷ, 

ʧʦʜʛʦʥʢʠ ʧʦ ʤʘʩʩʝ ʠ ʩʪʘʪʠʯʝʩʢʦʤʫ ʤʦʤʝʥʪʫ, ʧʨʦʚʝʨʢʫ ʱʫʧʦʤ ʧʨʦʠʟʚʦʜʷʪ ʚ 

ʧʨʦʮʝʩʩʝ ʩʙʦʨʢʠ ʠ ʧʦʩʣʝ ʝʝ ʦʢʦʥʯʘʥʠʷ); 

9) ʚʳʧʦʣʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʦʙʨʘʥʥʳʭ ʠʟʜʝʣʠʡ ʠ ʠʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ 

(ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʨʘʟʚʠʚʘʝʤʦʛʦ ʥʘʧʦʨʘ ʥʘʩʦʩʦʚ, ʪʦʯʥʦʩʪʠ ʜʝʣʠʪʝʣʴʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʢʘʯʝʩʪʚʘ ʢʦʥʪʘʢʪʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʷʭ ʠ ʜʨ.); 

10) ʚʥʝʰʥʠʡ ʚʠʜ ʩʦʙʨʘʥʥʳʭ ʠʟʜʝʣʠʡ (ʦʪʩʫʪʩʪʚʠʝ ʧʦʚʨʝʞʜʝʥʠʡ ʜʝʪʘʣʝʡ, 

ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʜʨʫʛʠʭ ʜʝʬʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʧʨʦʮʝʩʩʝ ʩʙʦʨʢʠ). 

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ  

ʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʩʙʦʨʦʯʥʘʷ ʝʜʠʥʠʮʘ ʠ ʧʨʠʙʦʨ ʠʣʠ ʢʦʥʪʨʦʣʴʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʫʜʦʙʥʦʤ ʜʣʷ ʨʘʙʦʯʝʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʙʘʟʠʨʦʚʘʣʠʩʴ ʥʘ ʞʝʩʪʢʠʭ 

ʦʧʦʨʘʭ. ʇʦʵʪʦʤʫ ʢʦʥʪʨʦʣʴʥʳʝ ʧʦʩʪʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʙʦʨʫʜʦʚʘʪʴ ʧʣʠʪʘʤʠ, 

ʧʦʜʩʪʘʚʢʘʤʠ ʜʣʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 

ʧʨʦʚʝʨʷʝʤʳʭ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ. 

 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʧʨʠʙʦʨʦʚ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ 

ʠʟʤʝʨʝʥʠʷʭ, ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʘ. ʆʩʦʙʝʥʥʦ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʩ 

ʠʥʜʠʢʘʪʦʨʘʤʠ ʯʘʩʦʚʦʛʦ ʪʠʧʘ. ɺʳʙʦʨ ʥʝʦʙʭʦʜʠʤʦʛʦ ʪʠʧʘ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ ʠ ʜʦʧʫʩʪʠʤʦʡ ʧʦʛʨʝʰʥʦʩʪʠ 

ʠʟʤʝʨʝʥʠʷ; ʧʨʠ ʵʪʦʤ ʧʦʩʣʝʜʥʷʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʥʦʩʪʴʶ ʤʝʞʜʫ ʧʦʢʘʟʘʥʠʝʤ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʠ ʬʘʢʪʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ 

ʧʘʨʘʤʝʪʨʘ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 15-20% ʜʦʧʫʩʢʘ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

 

 

 

 

 

 

 

 



 

ʅʠʞʝ ʫʢʘʟʘʥʘ ʪʦʯʥʦʩʪʴ, ʦʙʳʯʥʦ ʜʦʩʪʠʛʘʝʤʘʷ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʘʭ ʠʟʤʝʨʝʥʠʷ: 

¶ ʋʨʦʚʥʝʤ ʜʦ 0,02 ʤʤ ʥʘ 1 ʤ ʜʣʠʥʳ 

¶ ʐʪʠʭʤʘʩʦʤ è 0,01 

¶ ʀʥʜʠʢʘʪʦʨʦʤ  0,01 

¶ ʆʧʪʠʯʝʩʢʠʤʠ ʧʨʠʙʦʨʘʤʠ è 0,02 ʤʤ ʥʘ 1 ʤ ʜʣʠʥʳ 

¶ ʐʘʙʣʦʥʦʤ ʠ ʪʫʧʦʤ è 0,02è 

¶ ʂʦʥʪʨʦʣʴʥʳʤʠ ʚʘʣʘʤʠ è 0,01 ʤʤ ʥʘ 1 ʤ ʜʣʠʥʳ 

¶ ʉʪʨʫʥʦʡ è 0,02-0,05 ʤʤ 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



3.6 ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʤʘʨʰʨʫʪʥʘʷ ʢʘʨʪʘ. 
ʊʘʙʣʠʮʘ 4. ʇʨʠʤʝʨ ʦʬʦʨʤʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʘʨʰʨʫʪʥʦʡ ʢʘʨʪʳ ʥʘ ʩʙʦʨʢʫ ʫʟʣʘ çʈʦʣʠʢ ʧʦʜʜʝʨʞʠʚʘʶʱʠʡè 

ˉ 

ʦʧʝʨʘ

ʮʠʠ 

ʅʘʠʤʝʥʦ-

ʚʘʥʠʝ 

ʆʧʝʨʘʮʠʠ ʠ 

ʩʦʜʝʨʞʘʥʠʝ 

ʕʩʢʠʟʳ ʙʘʟʦʚʦʡ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʡ ʜʝʪʘʣʠ ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʭʝʤʘ 

ʩʙʦʨʢʠ 

ʕʩʢʠʟ ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʳ  

1 2 3 4 5 

05 ʂʦʥʪʨʦʣʴʥʘʷ 

 

ʇʨʦʚʝʨʠʪʴ ʥʘʣʠʯʠʝ ʠ ʩʦʩʪʦʷʥʠʝ ʜʝʪʘʣʝʡ 

10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʋʟʣʦʚʘʷ 

ʩʙʦʨʢʘ ʚʘʣʘ 

(2 ʩʙ. 1) 

 

ʋʩʪʘʥʦʚʠʪʴ 

ʰʧʦʥʢʫ ʚ ʧʘʟ 

ʚʘʣʘ  

 

 

ʋʩʪʘʥʦʚʠʪʴ 

ʨʦʣʠʢ ʥʘ ʚʘʣ, 

ʟʘʧʨʝʩʩʦʚʘʪʴ 

ʧʨʠ ʧʦʤʦʱʠ 

ʤʦʣʦʪʢʘ ʠ 

ʦʧʨʘʚʢʠ 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 



 

ʋʩʪʘʥʦʚʠʪʴ 

ʚʪʫʣʢʫ ʥʘ ʚʘʣ 

ʜʦ ʫʧʦʨʘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʙʦʨʢʘ ʢʦʣʝʮ 

ʉɻ ʠ ʜʠʩʢʦʚ 

ʩ ʫʩʪʘʥʦʚʢʦʡ 

ʥʘ ʚʘʣ 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

 

 
 

 

 

 

 

 

 

 

 



 

15 ɿʘʧʨʝʩʩʦʚʢʘ 

 

 

 

 

 

ʋʩʪʘʥʦʚʠʪʴ ʠ 

ʟʘʧʨʝʩʩʦʚʘʪʴ 

ʧʦʜʰʠʧʥʠʢʠ 

ʥʘ ʚʘʣ 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

20 ʆʙʱʘʷ 

ʩʙʦʨʢʘ 

çʈʦʣʠʢ 

ʧʦʜʜʝʨʞʠʚʘʶ

ʱʠʡè 

 

ʋʩʪʘʥʦʚʠʪʴ 

ʫʟʣʦʚʫʶ 

ʩʙʦʨʢʫ ɺʘʣʘ 

ʥʘ ʢʦʨʧʫʩ  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 



 

 

 

 

 

ʋʩʪʘʥʦʚʠʪʴ 

ʢʨʳʰʢʠ ʥʘ 

ʢʦʨʧʫʩ ʩ 

ʩʦʚʤʝʱʝʥʠʝʤ 

ʦʪʚʝʨʩʪʠʡ, 

ʫʩʪʘʥʦʚʠʪʴ 

ʙʦʣʪʳ ʚ 

ʦʪʚʝʨʩʪʠʷ, 

ʫʩʪʘʥʦʚʠʪʴ 

ʛʘʡʢʠ 

ʥʘʚʝʨʥʫʪʴ ʥʘ 

2-3 ʥʠʪʢʠ, 

ʟʘʪʷʥʫʪʴ 

ʛʘʝʯʥʳʤ 

ʢʣʶʯʦʤ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

ʋʩʪʘʥʦʚʠʪʴ 

ʧʨʦʢʣʘʜʢʠ ʥʘ 

ʢʦʨʧʫʩ, 

ʧʨʠʞʘʪʴ 

ʢʨʳʰʢʦʡ, 

ʫʩʪʘʥʦʚʠʪʴ 

ʙʦʣʪʳ ʚ 

ʦʪʚʝʨʩʪʠʷ, 

ʟʘʪʷʥʫʪʴ 

ʛʘʝʯʥʳʤ 

ʢʣʶʯʦʤ 

 

 

 

 

 

 

 

 

 

 

 

 

 

25 ʂʦʥʪʨʦʣʴʥʘʷ  ʂʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʜʠʘʣʴʥʦʝ ʙʠʝʥʠʝ ʨʦʣʠʢʘ ʠ ʚʘʣʘ, ʩʠʣʫ ʟʘʪʷʞʢʠ ʙʦʣʪʦʚ, ʚʠʟʫʘʣʴʥʦ ʧʨʦʚʝʨʠʪʴ ʢʘʯʝʩʪʚʦ ʩʙʦʨʢʠ ʥʘ 

ʦʪʩʫʪʩʪʚʠʝ ʚʥʝʰʥʠʭ ʧʦʚʨʝʞʜʝʥʠʡ. 

 

 

 

 

 

 

 

 

 

 

 



 

 

3.7 ɺʳʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʩʙʦʨʦʯʥʦʛʦ ʫʟʣʘ 
  

ʇʨʠ ʩʙʦʨʢʝ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʦ ʩʙʦʨʢʠ. ʇʨʠʤʝʥʷʶʪ ʦʙʳʯʥʳʡ ʨʫʯʥʦʡ ʠʥʩʪʨʫʤʝʥʪ (ʢʣʶʯʠ, ʦʪʚʝʨʪʢʠ ʠ 

ʪʜ)ʠʣʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʡ ï ʵʣʝʢʪʨʠʯʝʩʢʠʝ, ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ ʛʘʡʢʦʚʝʨʪʳ ʠ 

ʫʩʪʨʦʡʩʪʚʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʚ 2-3 ʨʘʟʘ. ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʜʣʷ ʚʳʙʦʨʘ ʠʥʩʪʨʫʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʟʘʪʷʞʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ 

ʩʦʙʦʡ ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʟʘʪʷʞʢʠ ʦʪ ʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʚ 

ʙʦʣʴʰʫʶ ʠ ʤʝʥʴʰʫʶ ʩʪʦʨʦʥʫ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʘ ʧʝʨʝʜʘʯʠ 

ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʥʘ ʰʧʠʥʜʝʣʴ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʟʘʚʠʥʯʠʚʘʝʤʫʶ ʜʝʪʘʣʴ 

ʨʝʟʴʙʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʡ. ʋ ʛʘʡʢʦʚʝʨʪʦʚ ʩ ʤʫʬʪʘʤʠ ʧʨʷʤʦʛʦ ʧʨʠʚʦʜʘ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʟʘʪʷʞʢʠ ʩʦʩʪʘʚʣʷʝʤ 20-35%, ʧʦʪʦʤʫ ʠʭ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʩʙʦʨʢʝ 

ʩʦʝʜʠʥʝʥʠʡ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʟʘʪʷʞʢʠ. ɻʘʡʢʦʚʝʨʪʳ ʩ ʫʜʘʨʥʦ-

ʠʤʧʫʣʴʩʠʚʥʳʤʠ ʤʫʬʪʘʤʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʯʥʦʩʪʴ ʟʘʪʷʞʢʠ ʚ ʧʨʝʜʝʣʘʭ 20-25%. ʀʭ 

ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʤʦʤʝʥʪʘʭ ʟʘʪʷʞʢʠ ʩʚʳʰʝ 50 ʅ* ʤ. ɺʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʟʘʪʷʞʢʠ (8-

15%) ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʘʡʢʦʚʝʨʪʳ ʩ ʧʨʝʜʝʣʴʥʳʤʠ ʤʫʬʪʘʤʠ (ʢʫʣʘʯʢʦʚʳʤʠ ʠʣʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ), ʥʘʩʪʨʘʠʚʘʝʤʳʤʠ ʥʘ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʸʥʥʳʡ ʢʨʫʪʷʱʠʡ 

ʤʦʤʝʥʪ. 

 ɺʳʙʦʨ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʩʙʦʨʢʠ ʧʨʝʩʩʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ: ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ, ʤʘʩʩʳ, ʤʘʪʝʨʠʘʣʘ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʳ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʧʨʷʛʘʝʤʳʭ ʜʝʪʘʣʝʡ, ʭʘʨʘʢʪʝʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʝʛʦ 

ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ.  

 ɿʘʧʨʝʩʩʦʚʢʫ ʥʝʙʦʣʴʰʠʭ ʜʝʪʘʣʝʡ (ʰʪʠʬʪʳ, ʚʪʫʣʢʠ, ʧʘʣʴʮʳ, ʩʪʘʢʘʥʳ ʠ ʪʧ.) 

ɻʜʝ ʥʝ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʠʝ ʫʩʠʣʠʷ, ʚ ʫʩʣʦʚʠʷʭ ʝʜʠʥʠʯʥʳʭ ʠ ʤʝʣʢʦʩʝʨʠʡʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ ʯʘʱʝ ʚʩʝʛʦ ʚʳʧʦʣʥʷʶʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʫʯʥʳʭ ʧʨʝʩʩʦʚ ʠʣʠ 

ʤʦʣʦʪʢʦʚ. ʇʨʠ ʟʘʧʨʝʩʩʦʚʢʝ ʜʝʪʘʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ, 

ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʚʠʥʪʦʚʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʜʦʤʢʨʘʪʳ, ʩʢʦʙʳ ʠ ʪʜ 

 ɼʣʷ ʠʟʙʝʛʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʢʦʩʦʚ ʧʨʠ ʟʘʧʨʝʩʩʦʚʢʝ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʞʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʧʨʷʛʘʝʤʳʭ ʜʝʪʘʣʝʡ (ʦʧʨʘʚʢʠ, ʚʪʫʣʢʠ ʠ ʪʧ) 

 ɼʣʷ ʤʝʭʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʟʘʧʨʝʩʩʦʚʢʠ ʨʘʟʣʠʯʥʳʭ ʜʝʪʘʣʝʡ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʠʭ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʤ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʧʝʨʝʥʦʩʥʳʝ ʠ ʩʪʘʮʠʦʥʘʨʥʳʝ 

ʧʨʝʩʩʘ ʩ ʛʠʜʨʦ- ʠ ʧʥʝʚʤʦʧʨʠʚʦʜʦʤ. ʇʨʠ ʟʘʧʨʝʩʩʦʚʢʝ ʢʨʫʧʥʳʭ ʚʘʣʦʚ, ʦʩʝʡ, ʮʘʧʬ ʠ 

ʜʨʫʛʠʭ ʜʝʪʘʣʝʡ, ʪʨʝʙʫʶʱʠʭ ʙʦʣʴʰʠʭ ʫʩʠʣʠʡ ʧʨʠʤʝʥʷʶʪ ʩʪʘʮʠʦʥʘʨʥʳʝ ʧʨʝʩʩʳ ʠ 

ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʛʠʜʨʦ ʠ ʧʥʝʚʤʦʧʨʠʚʦʜʦʤ. ʇʨʠ ʪʝʧʣʦʚʳʭ ʧʦʩʘʜʢʘʭ 

(H/r. H/s) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʥʘʟʥʘʯʝʥʠʷ ʦʭʚʘʪʳʚʘʝʤʦʡ ʜʝʪʘʣʠ ʝʝ 

ʥʘʛʨʝʚʘʶʪ ʚ ʛʘʟʦʚʳʭ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʝʯʘʭ  ʚ ʚʦʟʜʫʰʥʦʡ ʠʣʠ ʞʠʜʢʦʡ ʩʨʝʜʝ. ɽʩʣʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʜʝʪʘʣʝʡ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʜʝʨʞʘʥʘ ʚ ʫʟʢʦʤ ʜʠʘʧʘʟʦʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʦʠʟʚʦʜʠʪʴ ʥʘʛʨʝʚ ʚ ʞʠʜʢʦʡ ʩʨʝʜʝ (ʤʘʩʣʷʥʳʝ ʚʘʥʥʳ)  

 ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ ʚ ʤʝʣʢʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʨʠʤʝʥʷʶʪ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʘ ʚ ʢʨʫʧʥʦʩʝʨʠʡʥʦʤ ʠ ʤʘʩʩʦʚʦʤ ï 

ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʚʘʨʦʯʥʳʝ ʫʩʪʘʥʦʚʢʠ. ʉʚʘʨʢʫ ʚʳʧʦʣʥʷʶʪ 

ʜʫʛʦʡ, ʧʣʘʟʤʦʡ, ʪʨʝʥʠʝʤ, ʵʣʝʢʪʨʦʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ, 

ʚʟʨʳʚʦʤ, ʩ ʧʦʤʦʱʴʶ ʙʦʣʴʰʠʭ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ, ʫʣʴʪʨʘʟʚʫʢʦʤ, 

ʣʘʟʝʨʦʤ.  

 ɼʣʷ ʧʘʡʢʠ ʠʩʧʦʣʴʟʫʶʪ ʵʣʝʢʪʨʦʧʘʷʣʴʥʠʢʠ ʩ ʜʦʟʠʨʦʚʘʥʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʧʦʜʘʯʝʡ ʧʨʠʧʦʷ ʠ  ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʥʘʥʝʩʝʥʠʝʤ ʬʣʶʩʘ ʠ ʧʨʠʧʦʷ, 



 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʧʘʷʣʴʥʠʢʠ ʠ ʫʩʪʘʥʦʚʢʠ, ʚʘʥʥʳ ʩ ʨʘʩʧʣʘʚʣʝʥʥʳʤ ʧʨʠʧʦʝʤ, 

ʬʣʶʩʦʤ, ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ ʚʘʥʥʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʜʝʪʘʣʝʡ ʧʦʜ ʧʘʡʢʫ, 

ʭʠʤʠʯʝʩʢʠʤ ʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤ ʩʧʦʩʦʙʘʤʠ.  

 ʇʨʠ ʩʢʣʝʠʚʘʥʠʠ ʧʨʠʤʝʥʷʶʪ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʩʢʣʝʠʚʘʝʤʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʥʘʥʝʩʝʥʠʷ ʢʣʝʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʦʜʩʫʰʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩ 

ʢʣʝʝʤ, ʘ ʪʘʢʞʝ ʧʨʝʩʩʳ ʠ ʜʨʫʛʠʝ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʪʚʝʨʜʝʥʠʷ ʢʣʝʝʚʳʭ ʰʚʦʚ, 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʟʘʯʠʩʪʢʠ ʢʣʝʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʩʣʝʩʘʨʥʦ-

ʤʦʥʪʘʞʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʷ. 

 ʂ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʨʘʙʦʪʘʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʙʦʨʦʯʥʳʭ ʨʘʙʦʪ ʦʪʥʦʩʷʪ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʨʘʩʧʘʢʦʚʢʫ, ʨʘʩʢʦʥʩʝʨʚʘʮʠʶ ʧʨʦʤʳʚʢʫ, ʦʙʪʠʨʢʫ ʠ ʧʨʠʛʦʥʢʫ.  

 ɼʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʚʦʜʥʳʝ ʨʦʣʴʛʘʥʛʠ, ʧʦʜʚʝʩʥʳʝ 

ʢʦʥʚʝʡʝʨʳ ʩ ʘʜʨʝʩʦʚʘʥʥʳʝ, ʚʠʙʨʦʪʨʘʥʩʧʦʨʪʝʨʳ, ʵʣʝʢʪʨʠʯʝʩʢʠ ʠ ʧʥʝʚʤʘʪʠʯʝʩʢʠ 

ʧʦʜʲʝʤʥʠʢʠ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʧʘʢʦʚʢʠ, ʨʘʩʢʦʥʩʝʨʚʘʮʠʠ, ʧʨʦʤʳʚʢʠ ʠ ʦʙʪʠʨʢʠ 

ʧʨʠʤʝʥʷʶʪ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ ʤʦʝʯʥʳʝ ʫʩʪʘʥʦʚʢʠ ʩ ʩʫʰʠʣʴʥʳʤʠ ʢʘʤʝʨʘʤʠ, 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʤʦʝʯʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʨʘʩʧʘʢʦʚʢʠ ʧʦʜʰʠʧʥʠʢʦʚ, 

ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʠʝ ʫʩʪʘʥʦʚʢʠ. ɼʣʷ ʧʨʠʛʦʥʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʝʨʝʥʦʩʥʳʝ 

ʩʚʝʨʣʠʣʴʥʳʝ ʩʪʘʥʢʠ ʠ ʤʘʰʠʥʳ, ʧʨʠʪʠʨʦʯʥʳʝ ʩʪʘʥʢʠ, ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ ʰʘʙʝʨʳ, 

ʨʫʯʥʳʝ ʵʣʝʢʪʨʦ ʠ ʧʥʝʚʦʰʣʠʬʦʚʘʣʴʥʳʝ ʤʘʰʠʥʳ ʠ ʛʠʙʦʯʥʳʝ ʫʩʪʘʥʦʚʢʠ. 
.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

3.8 ɸʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʩʙʦʨʦʯʥʦʛʦ ʫʟʣʘ 
 

ʎʝʣʴ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ (ʊʂʀ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʨʠʜʘʥʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ ʪʘʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʚʦʡʩʪʚ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʜʦʩʪʠʛʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʟʘʪʨʘʪ ʚʩʝʭ ʚʠʜʦʚ ʨʝʩʫʨʩʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ, 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʝʤʦʥʪʝ ʠʟʜʝʣʠʷ ʜʣʷ ʟʘʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ, ʦʙʲʝʤʘ 

ʚʳʧʫʩʢʘ ʠ ʫʩʣʦʚʠʡ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. 

 ɼʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ ʩʣʝʜʫʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʩʙʦʨʥʦʩʪʠ.  

˗̒̂
˒

˒ ˑ
 

,ʛʜʝ  

ɽ -ʢʦʣʠʯʝʩʪʚʦ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ 

ɼ- ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ. 

 ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʮʠʬʠʢʘʮʠʝʡ ʢ ʩʙʦʨʦʯʥʦʤʫ ʯʝʨʪʝʞʫ ʢʦʣʠʯʝʩʪʚʦ 

ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʩʦʩʪʘʚʣʷʝʪ ɽ = 4 ( ʉʙʦʨʢʘ ʫʟʣʘ ʨʦʣʠʢ ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ), 

ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ ɼ = 34, ʪʦʛʜʘ ʢʦʵʬʬʠʮʠʝʥʪ ʩʙʦʨʥʦʩʪʠ ʩʦʩʪʘʚʠʪ. 

˗̒̂
˒

˒ ˑ

ω

ω στ
πȢςφ 

ɺʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ, ʥʦ ʤʳ ʥʝ ʤʦʞʝʤ ʚʥʝʩʪʠ ʚ 

ʢʦʥʩʪʨʫʢʮʠʶ ʠʟʜʝʣʠʷ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

 

 

ʆʧʨʝʜʝʣʠʤ ʧʦʢʘʟʘʪʝʣʴ ʊʂʀ ï ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ, ʦʧʨʝʜʝʣʠʤ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʤʝʥʷʝʤʦʩʪʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʠʟʜʝʣʠʷ. 
 

 

˗̐Ȣ̑
Ȣ̘̒
˒̔ˑ̔

˒ ˑ
 

, ʛʜʝ  

ɽʫ- ʯʠʩʣʦ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ɽʫ=ɽʫʟ+ɽʫʧ+ɽʩʪ  

ɽʫʟ ʠ ɼʫʟ ï ʯʠʩʣʦ ʟʘʠʤʩʪʚʦʚʘʥʥʳʭ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʠ 

ʜʝʪʘʣʝʡ 

ɽʫʧ ʠ ɼʫʧ-  ʯʠʩʣʦ ʧʦʢʫʧʥʳʭ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʠ ʜʝʪʘʣʝʡ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ɽ ï ʯʠʩʣʦ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʚ ʠʟʜʝʣʠʠ 

ɽ= ɽʫ+ɽʦʨ 

ɼ- ʯʠʩʣʦ ʜʝʪʘʣʝʡ, ʷʚʣʷʶʱʠʭʩʷ ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʠʟʜʝʣʠʷ ʠ ʥʝ ʚʦʰʝʜʰʠʭ ʚ ɽ, 

ɼ= ɼʫ+ɼʦʨ 

ɽʦʨ ʠ ɼʦʨ- ʯʠʩʣʦ ʦʨʠʛʠʥʘʣʴʥʳʭ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʜʝʪʘʣʝʡ ʩʦʦʪʚʝʩʪʚʝʥʥʦ. 

 

4. ʈʘʟʜʝʣ ʨʘʟʨʘʙʦʪʢʠ ʜʝʪʘʣʠ 

4.1 ɺʳʧʦʣʥʝʥʠʝ ʧʦʩʪʨʦʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʤʦʜʝʣʠ ʜʝʪʘʣʠ  
 

ʕʣʝʢʪʨʦʥʥʘʷ ʤʦʜʝʣʴ ʜʝʪʘʣʠ (ʕʄɼ) ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʉɸʇʈ çʂʦʤʧʘʩè ʠʣʠ 

Siemens NX ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʫʪʚʝʨʜʠʣ ʵʩʢʠʟ ʜʝʪʘʣʠ, ʚʳʧʦʣʥʝʥʥʳʡ 



 

ʚʘʤʠ ʥʘ ʣʠʩʪʝ ʙʫʤʘʛʠ ʚ ʢʘʨʘʥʜʘʰʝ. ʅʘ ʥʝʤ ʠʤʝʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʠʜʦʚ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʟʨʝʟʦʚ ʠ ʩʝʯʝʥʠʡ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʟʘʜʘʸʪ ʛʘʙʘʨʠʪʳ ʜʝʪʘʣʠ 

ʠ ʢʣʶʯʝʚʳʝ ʨʘʟʤʝʨʳ, ʠ ʚʳ ʧʨʠʩʪʫʧʘʝʪʝ ʢ ʝʸ ʤʦʜʝʣʠʨʦʚʘʥʠʶ. 

 

ʈʠʩ. 3 ʕʄɼ ɺʘʣ _ ɼʇ.15.02.15.ʍʍ-ʍ.ʍ ʄɼ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

4.2 ɺʳʧʦʣʥʝʥʠʝ ʯʝʨʪʝʞʘ ʜʝʪʘʣʠ 
 

ʈʘʙʦʯʠʡ ʯʝʨʪʝʞ ʜʝʪʘʣʠ ð ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʜʦʢʫʤʝʥʪ, ʩʦʜʝʨʞʘʱʠʡ 

ʠʟʦʙʨʘʞʝʥʠʝ ʜʝʪʘʣʠ ʠ ʜʨʫʛʠʝ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ 

(ʚʩʝ ʨʘʟʤʝʨʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ, ʜʘʥʥʳʝ ʦ ʤʘʪʝʨʠʘʣʝ, 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ). 

ʏʝʨʪʝʞ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʕʄɼ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 

10. ʂʘʞʜʳʡ ʯʝʨʪʸʞ ʜʝʪʘʣʠ ʚʳʧʦʣʥʷʶʪ ʥʘ ʦʪʜʝʣʴʥʦʤ ʣʠʩʪʝ ʬʦʨʤʘʪʘ ʧʦ ɻʆʉʊ 

2.301-68.    (75% - 80% ʧʦʣʷ ʬʦʨʤʘʪʘ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʥʷʪʦ ʠʟʦʙʨʘʞʝʥʠʷʤʠ 

ʜʝʪʘʣʠ); 

11. ʀʟʦʙʨʘʞʝʥʠʷ (ʚʠʜʳ, ʨʘʟʨʝʟʳ, ʩʝʯʝʥʠʷ, ʚʳʥʦʩʥʳʝ ʵʣʝʤʝʥʪʳ) ʚʳʧʦʣʥʷʶʪ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 2. 305-2008. 

ʏʝʨʪʝʞ ʜʝʪʘʣʠ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʤʠʥʠʤʘʣʴʥʦʝ, ʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʬʦʨʤʳ ʜʝʪʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʡ.; 

12. ʏʝʨʪʸʞ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʦʩʥʦʚʥʫʶ ʥʘʜʧʠʩʴ ʧʦ ɻʆʉʊ 2.104-2006; 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʠʟʜʝʣʠʷ ʟʘʧʠʩʳʚʘʶʪ ʚ ʠʤʝʥʠʪʝʣʴʥʦʤ ʧʘʜʝʞʝ 

ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʯʠʩʣʘ. ɺ ʥʘʠʤʝʥʦʚʘʥʠʠ, ʩʦʩʪʦʷʱʝʤ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʚ, ʥʘ 

ʧʝʨʚʦʤ ʤʝʩʪʝ ʧʦʤʝʱʘʶʪ ʠʤʷ ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝ, ʥʘʧʨʠʤʝʨ: çʂʦʣʝʩʦ 

ʟʫʙʯʘʪʦʝè. ɺ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ ʯʝʨʪʝʞʘ ʜʝʪʘʣʠ ʫʢʘʟʳʚʘʶʪ ʥʝ ʙʦʣʝʝ ʦʜʥʦʛʦ 

ʚʠʜʘ ʤʘʪʝʨʠʘʣʘ. ɽʩʣʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʤʝʥʠʪʝʣʝʡ ʤʘʪʝʨʠʘʣʘ, ʪʦ ʠʭ ʫʢʘʟʳʚʘʶʪ ʚ ʪʝʭʥʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʷʭ ʯʝʨʪʝʞʘ. 

 

ʈʠʩ. 4 ʇʨʠʤʝʨ ʟʘʧʦʣʥʝʥʠʝ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ 

 

13. ʄʘʩʰʪʘʙ ʠʟʦʙʨʘʞʝʥʠʷ ʚʳʙʠʨʘʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 2.302-68; 
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14. ʅʘʥʝʩʝʥʠʝ ʨʘʟʤʝʨʦʚ ʥʘ ʯʝʨʪʝʞʝ ʜʝʪʘʣʠ ʚʳʧʦʣʥʷʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ    ɻʆʉʊ 2.307-2011; 

Å ʈʘʟʤʝʨʳ ʧʨʦʩʪʘʚʣʷʶʪʩʷ ʥʘ ʚʩʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʠʤʝʶʱʠʝʩʷ ʥʘ ʯʝʨʪʝʞʝ. 

Å ʂʘʞʜʳʡ ʨʘʟʤʝʨ ʩʪʘʚʠʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ. 

Å ʈʘʟʤʝʨʳ ʚʥʝʰʥʝʡ ʬʦʨʤʳ ʠʟʜʝʣʠʷ ʩʪʘʚʷʪʩʷ ʩʦ ʩʪʦʨʦʥʳ ʚʠʜʘ. 

Å ʈʘʟʤʝʨʳ ʚʥʫʪʨʝʥʥʝʡ ʬʦʨʤʳ ʠʟʜʝʣʠʷ ʩʪʘʚʷʪ ʩʦ ʩʪʦʨʦʥʳ ʨʘʟʨʝʟʘ. 

Å ʈʘʟʤʝʨʥʳʝ ʠ ʚʳʥʦʩʥʳʝ ʣʠʥʠʠ ʥʝ ʜʦʣʞʥʳ ʧʝʨʝʩʝʢʘʪʴʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʪ.ʝ. 

ʯʝʤ ʙʦʣʴʰʝ ʨʘʟʤʝʨ, ʪʝʤ ʜʘʣʴʰʝ ʦʪ ʠʟʦʙʨʘʞʝʥʠʷ ʦʥ ʥʘʥʦʩʠʪʩʷ. 

Å ʅʘ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʦʢʨʫʞʥʦʩʪʷʭ ʧʨʦʩʪʘʚʣʷʶʪʩʷ ʨʘʟʤʝʨʳ ʪʦʣʴʢʦ ʩʘʤʳʡ 

ʙʦʣʴʰʦʡ ʠ ʩʘʤʦʡ ʤʘʣʝʥʴʢʦʡ ʦʢʨʫʞʥʦʩʪʠ, ʜʠʘʤʝʪʨʳ ʦʩʪʘʣʴʥʳʭ 

ʦʢʨʫʞʥʦʩʪʝʡ ʩʪʘʚʷʪ ʥʘ ʛʣʘʚʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ. 

Å ɺʩʝ ʨʘʟʤʝʨʳ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʛʨʫʧʧʠʨʫʶʪ ʥʘ ʪʦʤ ʠʟʦʙʨʘʞʝʥʠʠ, ʥʘ 

ʢʦʪʦʨʦʤ ʜʘʥʥʳʡ ʵʣʝʤʝʥʪ ʠʟʦʙʨʘʞʝʥ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ. 

Å ʂʦʦʨʜʠʥʠʨʦʚʘʪʴ ʦʪʚʝʨʩʪʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘ ʪʝʭ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʛʜʝ ʦʩʠ 

ʦʪʚʝʨʩʪʠʡ ʧʨʦʝʮʠʨʫʶʪʩʷ ʪʦʯʢʘʤʠ. 

Å ɼʦʧʫʩʢʘʝʪʩʷ ʥʝ ʥʘʥʦʩʠʪʴ ʨʘʟʤʝʨʳ ʦʜʠʥʘʢʦʚʳʭ ʨʘʜʠʫʩʦʚ ʩʢʨʫʛʣʝʥʠʡ, ʘ 

ʜʝʣʘʪʴ ʥʘ ʧʦʣʝ ʯʝʨʪʝʞʘ ʥʘʜʧʠʩʠ ʧʦ ʪʠʧʫ çʅʝʫʢʘʟʘʥʥʳʝ ʨʘʜʠʫʩʳ 

ʩʢʨʫʛʣʝʥʠʡ 3 ʤʤè 

15. ʅʘʥʝʩʝʥʠʝ ʦʙʦʟʥʘʯʝʥʠʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʳʧʦʣʥʷʶʪ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ   ɻʆʉʊ 2.309-73; 

Å ɿʥʘʯʝʥʠʷ ʚʳʩʦʪʳ ʤʠʢʨʦʥʝʨʦʚʥʦʩʪʝʡ ʧʦ ʰʢʘʣʝ Ra ʚʳʙʠʨʘʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʝʣʘʭ:  

Å ʜʣʷ ʩʚʦʙʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ Ra =6,3é25;  

Å ʜʣʷ ʩʦʧʨʷʞʝʥʥʳʭ ʥʝʧʦʜʚʠʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ Ra= 3,2é6,3;  

Å ʜʣʷ ʩʦʧʨʷʞʝʥʥʳʭ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ Ra=0,8é1,6;  

Å ʜʣʷ ʨʝʟʴʙʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ Ra=3,2. 
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ʈʠʩ. 5 ʇʨʠʤʝʨ ʧʨʦʩʪʘʥʦʚʢʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

 

16. ɺʩʝ ʥʘʜʧʠʩʠ ʥʘ ʯʝʨʪʝʞʝ ʜʝʪʘʣʠ ʚʳʧʦʣʥʷʶʪ ʩʪʘʥʜʘʨʪʥʳʤ ʰʨʠʬʪʦʤ ʧʦ ɻʆʉʊ 

2.304-81; 

ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʥʘ ʯʝʨʪʝʞʝ ʧʦʤʝʱʘʶʪ ʥʘʜ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʴʶ ʩʦ 

ʩʢʚʦʟʥʦʡ ʥʫʤʝʨʘʮʠʝʡ ʧʫʥʢʪʦʚ. 

   ʆʥʠ ʦʪʨʘʞʘʶʪ: 

Å  ʪʝʢʩʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʛʦʪʦʚʣʝʥʠʠ ʜʝʪʘʣʠ, ʥʝʫʢʘʟʘʥʥʫʶ 

ʛʨʘʬʠʯʝʩʢʠ; ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʘʪʝʨʠʘʣʫ ʜʝʪʘʣʠ, ʟʘʛʦʪʦʚʢʝ ʠ 

ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʠ, 

ʧʦʢʨʳʪʠʶ, ʦʪʜʝʣʢʝ, ʧʦʢʨʘʩʢʝ ʠ ʜʨ.; 

Å ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʦʚ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ ʠ ʨʘʩʧʦʣʦʞʝʥʠʡ 

ʧʦʚʝʨʭʥʦʩʪʝʡ. ʅʝʢʦʪʦʨʳʝ ʨʘʟʤʝʨʳ ʩ ʠʭ ʜʦʧʫʩʢʘʝʤʳʤʠ ʧʨʝʜʝʣʴʥʳʤʠ 

ʦʪʢʣʦʥʝʥʠʷʤʠ ʦʪ ʥʦʤʠʥʘʣʴʥʳʭ. 

Å ʆʪʢʣʦʥʝʥʠʷ ʬʦʨʤʳ ʠ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʠ. 

Å ʩʚʝʜʝʥʠʷ ʦ ʤʘʪʝʨʠʘʣʝ.  

 

ʈʠʩ. 6 ʇʨʠʤʝʨ ʟʘʧʦʣʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ 
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17. ʊʠʧʳ ʣʠʥʠʡ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ɻʆʉʊ 2.303-68; 

18. ʄʘʪʝʨʠʘʣ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ ʜʝʪʘʣʴ, ʥʘ ʯʝʨʪʝʞʝ ʜʦʣʞʝʥ ʙʳʪʴ 

ʛʨʘʬʠʯʝʩʢʠ ʦʙʦʟʥʘʯʝʥ ʥʘ ʚʩʝʭ ʨʘʟʨʝʟʘʭ ʠ ʩʝʯʝʥʠʷʭ ʩʦʛʣʘʩʥʦ ɻʆʉʊ2.306-68. 

 

ʈʠʩ. 7 ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʨʘʟʨʝʟʘʭ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ, ʝʛʦ ʤʘʨʢʘ, ʩʦʨʪ, ɻʆʉʊ ʠ ʜʨʫʛʠʝ ʩʚʝʜʝʥʠʷ 

ʜʦʣʞʥʳ ʙʳʪʴ ʫʢʘʟʘʥʳ ʚ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ 

ʦʙʦʟʥʘʯʝʥʠʡ. 

ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʤʘʪʝʨʠʘʣʫ ʠ ʝʛʦ ʢʘʯʝʩʪʚʫ, ʜʦʣʞʥʳ ʙʳʪʴ 

ʫʢʘʟʘʥʳ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʷʭ.    (ɻʆʉʊ 2.316-2008 ɽʉʂɼ - ʇʨʘʚʠʣʘ 

ʥʘʥʝʩʝʥʠʷ ʥʘ ʯʝʨʪʝʞʘʭ ʥʘʜʧʠʩʝʡ, ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ). 

ɽʩʣʠ ʤʘʪʝʨʠʘʣ ʜʝʪʘʣʠ ʧʦʜʣʝʞʠʪ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʠʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʝʛʦ 

ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʥʝʩʝʥʦ ʧʦʢʨʳʪʠʝ, ʪʦ ʦʙ ʵʪʦʤ ʥʘ ʯʝʨʪʝʞʝ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʜʧʠʩʠ. 
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ʈʠʩ. 8 ʇʨʠʤʝʨ ʦʬʦʨʤʣʝʥʠʷ ʯʝʨʪʝʞʘ ʜʝʪʘʣʠ 

 



 

4.3 ʆʧʠʩʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʣʫʞʝʙʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʝʪʘʣʠ 
 

ʆʧʠʩʘʥʠʝ ʜʝʪʘʣʠ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: 

- ʅʘʠʤʝʥʦʚʘʥʠʝ ʠʟʜʝʣʠʷ ʠ ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ, ʦʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

(ʩʠʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʠʩʧʳʪʳʚʘʝʤʳʝ ʜʝʬʦʨʤʘʮʠʠ ʠ 

ʧʨʠʢʣʘʜʳʚʘʝʤʳʝ ʥʘʛʨʫʟʢʠ, ʨʘʙʦʪʘ ʚ ʩʨʝʜʘʭ, ʤʘʪʝʨʠʘʣ ʜʝʪʘʣʠ) 

- ʆʧʠʩʘʥʠʝ ʬʦʨʤ ʠʟʜʝʣʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʩʪʨʫʢʮʠʠ (ʛʘʙʘʨʠʪʥʳʝ 

ʨʘʟʤʝʨʳ, ʦʧʠʩʘʥʠʝ ʬʦʨʤʳ ʠʟʜʝʣʠʷ, ʩʦʯʝʪʘʥʠʝ ʧʨʠʤʠʪʠʚʥʳʭ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ ʦʙʨʘʟʫʶʱʠʭ ʜʝʪʘʣʴ) 

- ʆʧʠʩʘʥʠʝ ʪʦʯʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ (ʦʙʱʠʡ 

ʢʣʘʩʩ ʪʦʯʥʦʩʪʠ ʜʝʪʘʣʠ ʠ ʢʚʘʣʠʪʝʪ ʜʝʪʘʣʠ, ʦʙʱʘʷ ʰʝʨʦʭʦʚʘʪʦʩʪʴ, 

ʦʧʠʩʘʥʠʝ ʚʩʝʭ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʦʪʣʠʯʥʳʤʠ ʧʦʜʦʙʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ) 

1. ʉʣʫʞʝʙʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʝʪʘʣʠ (ʛʜʝ ʥʘʭʦʜʠʪʩʷ, ʜʣʷ ʯʝʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʘ, 

ʩʧʦʩʦʙ ʢʨʝʧʣʝʥʠʷ). 

ʇʈʀʄɽʈ:  

ɼʝʪʘʣʴ çʂʨʦʥʰʪʝʡʥè ʚʭʦʜʠʪ ʚ ʩʠʣʦʚʦʡ ʥʘʙʦʨ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʨʳʣʘ. ʆʥʘ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʦʧʦʨ ʫʟʣʘ ʫʧʨʘʚʣʝʥʠʷ ʟʘʢʨʳʣʢʘʤʠ. ɼʝʪʘʣʴ ʠʩʧʳʪʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʛʨʫʟʢʠ.  

2. ʆʧʠʩʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʪʘʣʠ ï ʬʦʨʤʘ, ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʪʦʯʥʦʩʪʴ, 

ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʠ ʥʘʟʥʘʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʇʈʀʄɽʈ:  



 

 

ʈʠʩ. 9 ɼʝʪʘʣʴ çɺʘʣè 

ɼʝʪʘʣʴ çɺʘʣè ̫ʚʣʷʝʪʩʷ ʜʝʪʘʣʴʶ ʧʨʦʩʪʦʡ ʬʦʨʤʳ, ʠʤʝʝʪ ʛʘʙʘʨʠʪʳ: ʜʣʠʥʘ ï 273 ʤʤ, 

ʜʠʘʤʝʪʨ 56. 

ʂ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʜʝʪʘʣʠ ʦʪʥʦʩʷʪʩʷ ï ɼʝʪʘʣʴ çɺʘʣè ʷʚʣʷʝʪʩʷ 

ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʤ ʪʝʣʦʤ ʚʨʘʱʝʥʠʷ. ʀʤʝʝʪ ʜʠʘʤʝʪʨʳ 45, 56, 50, 30.  

ɺ ʜʝʪʘʣʠ ʚʳʧʦʣʥʝʥʳ 2 h ʧʦʥʦʯʥʳʤ ʧʘʟʘ 31 ʩ ʨʘʜʠʫʩʦʤ 7 ʤʤ ʠ 27 ʩ ʨʘʜʠʫʩʦʤ 4. 

- ʌʘʩʢʠ 3ʭ45 ʠ 3.5ʭ45 

- ɺʩʝ ʨʘʟʤʝʨʳ ʜʝʪʘʣʠ ʚʳʧʦʣʥʝʥʳ ʧʦ 10 ʢʚʘʣʠʪʝʪʫ, ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʝʶʪ ʰʝʨʦʭʦʚʘʪʦʩʪʴ 

Ra 1.6. 

 

 

 

 

 

 

 

 

 

 



 

4.5 ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʜʝʪʘʣʠ ʠ ʝʛʦ ʩʚʦʡʩʪʚʘ 
 

ɺ ʵʪʦʤ ʧʫʥʢʪʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʤʘʪʝʨʠʘʣʘ. 

1.ʅʘʟʥʘʯʝʥʠʝ ʠ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ. 

2.ʉʚʦʡʩʪʚʘ (ʇʣʘʩʪʠʯʥʦʩʪʴ, ʩʚʘʨʠʚʘʝʤʦʩʪʴ, ʢʦʨʨʦʟʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ, 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʩʪʴ ʘʙʨʘʟʠʚʥʳʤ ʠ ʣʝʟʚʠʡʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʩʢʣʦʥʥʦʩʪʴ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʢʦʨʢʠ, ʧʨʦʢʘʣʠʚʘʝʤʦʩʪʴ ʠ ʜʨʫʛʦʝ) 

3.ʄʝʭʘʥʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ɺʣʠʷʥʠʝ ʥʘ 

ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʦʪʜʝʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʥʝʛʦ.  

ʅʘʡʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʚʦʡʩʪʚʘ ʤʦʞʥʦ ʥʘ çʎʝʥʪʨʘʣʴʥʦʤ ʤʝʪʘʣʣʠʯʝʩʢʦʤ 

ʧʦʨʪʘʣʝè ʠʣʠ çʄʘʨʦʯʥʠʢ   ʩʪʘʣʠ   ʠ   ʩʧʣʘʚʦʚè. 

ʇʨʠʤʝʯʘʥʠʝ: ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʨʘʚʦʯʥʠʢʠ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʤʘʨʢʘʤ ʤʘʪʝʨʠʘʣʦʚ. ʆʧʠʩʘʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʪʴ ʩʦʛʣʘʩʥʦ 

ʬʦʥʜʫ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ.  

 

ʇʈʀʄɽʈ: 

ʄʘʪʝʨʠʘʣ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ ï ʉʪʘʣʴ 45  ɻʆʉʊ  51245-99 

ʉʪʘʣʴ 45 ï ʉʪʘʣʴ ʢʦʥʩʪʨʫʢʮʠʦʥʥʘʷ ʫʛʣʝʨʦʜʠʩʪʘʷ ʢʘʯʝʩʪʚʝʥʥʘʷ 

ʉ ï Si ï Mn ï Cr 

ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʘʣ-ʰʝʩʪʝʨʥʠ, ʢʦʣʝʥʯʘʪʳʝ ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ 

ʚʘʣʳ, ʰʝʩʪʝʨʥʠ, ʰʧʠʥʜʝʣʠ, ʙʘʥʜʘʞʠ, ʮʠʣʠʥʜʨʳ, ʢʫʣʘʯʢʠ ʠ ʜʨʫʛʠʝ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʝ, 

ʫʣʫʯʰʘʝʤʳʝ ʠ ʧʦʜʚʝʨʛʘʝʤʳʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʪʝʨʤʦʦʙʨʘʙʦʪʢʝ ʜʝʪʘʣʠ, ʦʪ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ 

ʧʦʚʳʰʝʥʥʘʷ ʧʨʦʯʥʦʩʪʴ. 

 ʈʝʞʠʤʳ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ: ʟʘʢʘʣʢʘ, ʚʦʨʦʥʝʥʠʝ, ʦʪʧʫʩʢ, ʦʪʞʠʛ. ʃʝʛʢʦ 

ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʨʝʟʘʥʠʝʤ, ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʝʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʚ ʥʘʛʨʝʪʦʤ ʩʦʩʪʦʷʥʠʠ, 

ʧʦʚʳʰʝʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ, ʩʢʣʦʥʥʦʩʪʴ ʢ ʢʦʨʨʦʟʠʠ. 

ʊʨʫʜʥʦʩʚʘʨʠʚʘʝʤʘʷ, ʧʣʘʩʪʠʯʥʦʩʪʴ ʩʚʘʨʥʦʛʦ ʰʚʘ ʧʦʥʠʞʝʥʥʘʷ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ 

1280Áʉ. 

ʊʘʙʣʠʮʘ 1 - ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ɸʂ6. 

ʉ Si Mn Ni S P Cr Cu As 

0.45-

0.5 

0.17-

0.37 

0.5-

0.8 

ɼʦ 0,3 ɼʦ 0.04 ɼʦ 

0.035 

ʜʦ   

0,25 

ɼʦ   

0,3 

ɼʦ 0.08 
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http://www.splav-kharkov.com/mat_start.php?name_id=1443


 

ʊʘʙʣʠʮʘ 2 - ʌʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʉʪʘʣʴ 45. 

T E 10-5 Ŭ 106 ȿ  C R 109 

ɻʨʘʜ ʄʇʘ 1/ɻʨʘʜ ɺʪ/(ʤĿʛʨʘʜ) ʢʛ/ʩʤ3 ɼʞ/(ʢʛĿʛʨʘʜ) ʆʤĿʤ 

20 2     7826   55  

100 2.01 11.9 48 7799 473   

ʊʘʙʣʠʮʘ 3 - ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʉʪʘʣʴ 45. 

 

ʊ- ʊʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʩʚʦʡʩʪʚʘ, (ɻʨʘʜ) 

ɽ- ʄʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, (ʄʇʘ) 

ʘ- ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ (ʣʠʥʝʡʥʦʛʦ) ʨʘʩʰʠʨʝʥʠʷ (ʜʠʘʧʘʟʦʥ 20o - T)  

 

 

 ɟ - ʇʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, (ʢʛ/ʤ3) 

  

ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ: 

170 HB - ʪʚʝʨʜʦʩʪʴ ʧʦ ɹʨʠʥʝʣʣ  ʁ

ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ï 640 ʄʇʘ 

ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ ï 245 ʄʇʘ 

ʧʦʢʘʟʘʪʝʣʴ ʫʜʘʨʥʦʡ ʚʷʟʢʦʩʪʠ ï 66 ʢɼʞ/ʤ 2 

ʚʝʣʠʯʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʜʣʠʥʝʥʠʷ ï 15% 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʫʞʝʥʠʷ ï 40% 

ʦʪʩʫʪʩʪʚʫʝʪ ʩʢʣʦʥʥʦʩʪʴ ʢ ʦʪʧʫʩʢʥʦʡ ʭʨʫʧʢʦʩʪʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʬʣʦʢʝʥʦʚ ʥʝʙʦʣʴʰʘʷ 

ɺʣʠʷʥʠʝ ʦʪʜʝʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ:  

ʉ - ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʣʠ ʦʙʳʯʥʦ ʚ ʚʠʜʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ Fe3C, ʥʘʟʳʚʘʝʤʦʛʦ 

ʮʝʤʝʥʪʠʪʦʤ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ ʜʦ 1,2% ʪʚʝʨʜʦʩʪʴ, ʧʨʦʯʥʦʩʪʴ ʠ 

ʫʧʨʫʛʦʩʪʴ ʩʪʘʣʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʥʦ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʜʘʨʫ ʧʦʥʠʞʘʶʪʩʷ, ʘ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʩʪʴ ʫʭʫʜʰʘʝʪʩʷ, ʫʭʫʜʰʘʝʪʩʷ ʠ ʩʚʘʨʠʚʘʝʤʦʩʪʴ. 

Fe -  ʞʝʣʝʟʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʦʤ. 

ʉʦʨʪʘʤʝʥʪ ɽ „̃ „Ȣ ‏ 

- ɻʇʘ ʄʇʘ ʄʇʘ % 

ʇʨʦʢʘʪ ɼʦ 80 600 355 16 

ʇʨʫʪʦʢ  590    



 

Si - ʢʨʝʤʥʠʡ ï ʝʩʣʠ ʦʥ ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʪʘʣʠ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʦʩʦʙʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʝʝ 

ʩʚʦʡʩʪʚʘ ʥʝ ʦʢʘʟʳʚʘʝʪ.(ʇʦʣʝʟʥʘʷ ʧʨʠʤʝʩʴ; ʚʚʦʜʷʪ ʚ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʦʛʦ ʨʘʩʢʠʩʣʠʪʝʣʷ ʠ 

ʦʩʪʘʝʪʩʷ ʚ ʩʪʘʣʠ ʚ ʢʦʣ-ʚʝ 0,4%) 

Cu  - ʫʚʝʣʠʯʠʚʘʝʪ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʦʥʘ ʚʚʦʜʠʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ 

ʩʪʨʦʠʪʝʣʴʥʫʶ ʩʪʘʣʴ. 

Ni - ʩʦʦʙʱʘʝʪ ʩʪʘʣʠ ʢʦʨʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ, ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ ʠ 

ʧʣʘʩʪʠʯʥʦʩʪʴ, ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʢʘʣʠʚʘʝʤʦʩʪʴ, ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʚʦʛʦ ʨʘʩʰʠʨʝʥʠʷ. ʅʠʢʝʣʴ ï ʜʦʨʦʛʦʡ ʤʝʪʘʣʣ, ʝʛʦ ʩʪʘʨʘʶʪʩʷ ʟʘʤʝʥʠʪʴ 

ʙʦʣʝʝ ʜʝʰʝʚʳʤ. 

Mn  - ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʩʚʳʰʝ 1% ʫʚʝʣʠʯʠʚʘʝʪ ʪʚʝʨʜʦʩʪʴ, ʠʟʥʦʩʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʩʪʦʡʢʦʩʪʴ 

ʧʨʦʪʠʚ ʫʜʘʨʥʳʭ ʥʘʛʨʫʟʦʢ, ʥʝ ʫʤʝʥʴʰʘʷ ʧʣʘʩʪʠʯʥʦʩʪʠ. 

Zn  - ʮʠʥʢ ï ʫʧʨʦʯʥʷʝʪ ʘʣʶʤʠʥʠʝʚʫʶ ʤʘʪʨʠʮʫ. 

 

S- ʉʝʨʘ - ʷʚʣʷʝʪʩʷ ʚʨʝʜʥʦʡ ʧʨʠʤʝʩʴʶ. ʆʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʣʠ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʚʠʜʝ FeS. 

ʕʪʦ ʩʦʝʜʠʥʝʥʠʝ ʩʦʦʙʱʘʝʪ ʩʪʘʣʠ ʭʨʫʧʢʦʩʪʴ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʥʘʧʨʠʤʝʨ ʧʨʠ 

ʢʦʚʢʝ, ð ʩʚʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʝʪʩʷ ʢʨʘʩʥʦʣʦʤʢʦʩʪʴʶ. ʉʝʨʘ ʫʚʝʣʠʯʠʚʘʝʪ ʠʩʪʠʨʘʝʤʦʩʪʴ 

ʩʪʘʣʠ, ʧʦʥʠʞʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʩʪʘʣʦʩʪʠ ʠ ʫʤʝʥʴʰʘʝʪ ʢʦʨʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ. ɺ 

ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ ʜʦʧʫʩʢʘʝʪʩʷ ʩʝʨʳ ʥʝ ʙʦʣʝʝ 0,06-0,07%. ( ʆʪ ʢʨʘʩʥʦʣʦʤʢʦʩʪʠ ʩʪʘʣʴ 

ʧʨʝʜʦʭʨʘʥʷʝʪ ʤʘʨʛʘʥʝʮ, ʢʦʪʦʨʳʡ ʩʚʷʟʳʚʘʝʪ ʩʝʨʫ ʚ ʩʫʣʴʬʠʜʳ MnS). 

 

ʈ ï ʬʦʩʬʦʨ - ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʨʝʜʥʦʡ ʧʨʠʤʝʩʴʶ. ʉʥʠʞʘʝʪ ʚʷʟʢʦʩʪʴ ʧʨʠ ʧʦʥʠʞʝʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʪʦ ʝʩʪʴ ʚʳʟʳʚʘʝʪ ʭʣʘʜʥʦʣʦʤʢʦʩʪʴ. ʆʙʨʘʙʘʪʳʚʘʝʤʦʩʪʴ ʩʪʘʣʠ ʬʦʩʬʦʨ 

ʥʝʩʢʦʣʴʢʦ ʫʣʫʯʰʘʝʪ, ʪʘʢ ʢʘʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʪʜʝʣʝʥʠʶ ʩʪʨʫʞʢʠ. 

 

Cr- ʍʨʦʤ - ʥʘʠʙʦʣʝʝ ʜʝʰʝʚʳʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʵʣʝʤʝʥʪ. ʆʥ ʧʦʚʳʰʘʝʪ ʪʚʝʨʜʦʩʪʴ ʠ 

ʧʨʦʯʥʦʩʪʴ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʨʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ; 

ʩʦʜʝʨʞʘʥʠʝ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚ ʭʨʦʤʘ ʜʝʣʘʝʪ ʩʪʘʣʴ ʥʝʨʞʘʚʝʶʱʝʡ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʘʛʥʠʪʥʳʭ ʩʠʣ. 

 

5. ɺʳʧʦʣʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʵʪʘʧʘ 

5.1 ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʨʰʨʫʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ. 
 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʦʧʠʩʳʚʘʝʪʩʷ ʤʘʨʰʨʫʪ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ ʧʦ ʦʧʝʨʘʮʠʦʥʥʦ. 

Å ʉʭʝʤʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ; 

ɺʳʧʦʣʥʷʝʪʩʷ ʦʥʘ ʚʦ ʬʨʘʛʤʝʥʪʝ, ʛʜʝ ʚʳʯʝʨʯʠʚʘʶʪʩʷ ʜʝʪʘʣʴ ʚ 

ʥʝʦʙʭʦʜʠʤʳʭ ʚʠʜʘʭ ʜʣʷ ʥʫʤʝʨʘʮʠʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʇʦʪʦʤ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ çʟʥʘʢ ʠʟʤʝʥʝʥʠʷè ʥʫʤʝʨʫʝʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʚʩʝ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʢʘʢ ʥʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʵʩʢʠʟʘʭ. 



 

 

ʈʠʩ. 9 ʇʨʠʤʝʨ ʩʭʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ 

Å ʊʘʙʣʠʮʘ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ; 

ɿʘʧʦʣʥʷʝʪʩʷ ʩʦ ʩʭʝʤʳ ʦʙʨʘʙʦʪʢʠ, ʠʟ ʥʝʸ ʙʝʨʫʪʩʷ ʥʦʤʝʨʘ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʂʚʘʣʠʪʝʪ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠ ʤʝʪʦʜ 

ʦʙʨʘʙʦʪʢʠ ʧʦʜʙʠʨʘʝʪʩʷ ʠʟ ʩʭʝʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʠʟ 

ʧʨʠʣʦʞʝʥʠʷ 1, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʷʚʣʝʥʥʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ ʚ ʯʝʨʪʝʞʝ 

ʜʣʷ ʦʧʠʩʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʈʀʄɽʈ: 

ʊʘʙʣʠʮʘ 4. ʄʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʠʩʭʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʟʘʛʦʪʦʚʢʠ 

ʅʦʤʝʨ ʧʦʚʝʨʭʥʦʩʪʠ 

IT Ra 

(Rz) 

ʄʝʪʦʜʳ 

ʦʙʨʘʙʦʪʢʠ 

ɺʠʜ ʦʙʨʘʙʦʪʢʠ 

1 

 

14 

10 

Ra 6,3 

Ra 3,2 

ʏʝʨʥʦʚʦʝ ʪʦʯʝʥʠʝ 

ʏʠʩʪʦʚʦʝ ʪʦʯʝʥʠʝ 

 

ʊʦʯʠʪʴ ʪʦʨʝʮ 

5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 

15, 16 

 

14 

12 

10 

Ra 6,3 

 

Ra 3,2 

ʏʝʨʥʦʚʦʝ ʪʦʯʝʥʠʝ 

ʇʦʣʫʯʠʩʪʦʚʦʝ 

ʪʦʯʝʥʠʝ 

ʏʠʩʪʦʚʦʝ ʪʦʯʝʥʠʝ 

ʊʦʯʝʥʠʝ ʥʘʨʫʞʥʦʛʦ 

ʢʦʥʪʫʨʘ 

6, 13 10 

 

9 

Ra 3,2 

 

Ra 1,6 

ʇʦʣʫʯʠʩʪʦʚʦʝ 

ʪʦʯʝʥʠʝ 

ʏʠʩʪʦʚʦʝ ʪʦʯʝʥʠʝ 

ʊʦʯʠʪʴ ʧʦʚʝʨʭʥʦʩʪʠ 

2, 3  

 

12 

 

10 

Ra 3,2 

 

Ra 1,6 

ʏʝʨʥʦʚʦʝ 

ʬʨʝʟʝʨʦʚʘʥʠʝ 

ʏʠʩʪʦʚʦʝ 

ʬʨʝʟʝʨʦʚʘʥʠʝ 

ʌʨʝʟʝʨʦʚʘʥʠʝ 

ʰʧʦʥʦʯʥʳʭ ʧʘʟʦʚ 

4 

 

10 Ra 3,2 

 

 

ʇʦʣʫʯʠʩʪʦʚʦʝ 

ʪʦʯʝʥʠʝ 

ʆʪʨʝʟʘʥʠʝ 



 

ɺʳʙʠʨʘʝʤ ʯʠʩʪʦʪʫ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʢʣʘʩʩ ʪʦʯʥʦʩʪʠ ʧʦ ʚʠʜʫ ʦʙʨʘʙʦʪʢʠ 

ʩʦʛʣʘʩʥʦ ʧʨʠʣʦʞʝʥʠʷ 2 ʧʦ ʥʘʠʙʦʣʴʰʝʤʫ ʟʥʘʯʝʥʠʶ. 

Å ʄʘʨʰʨʫʪ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʠ ʦʧʠʩʳʚʘʝʪ ʤʘʨʰʨʫʪʥʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʦʧʝʨʘʮʠʡ ʇʈʀʄɽʈ: 

ʊʘʙʣʠʮʘ 5. ʄʘʨʰʨʫʪ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ çʉʪʝʥʢʘè: 

 ̄ ˉ 

ʦʧʝʨʘʮʠʠ 

ʂʦʜ 

ʦʧʝʨʘʮʠʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʧʝʨʘʮʠʠ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʆʧʠʩʘʥʠʝ ʠ ʧʦʟʠʮʠʠ  

ʇʝʨʚʳʡ ʵʪʘʧ ï ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʪʘʥʢʝ ʩ ʏʇʋ ʠ ʝʸ ʢʦʥʪʨʦʣʴ 005 ï 020 

1 005 0200 ʂʦʥʪʨʦʣʴ ʉʪʦʣ ʆʊʂ 
ʚʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ 

ʟʘʛʦʪʦʚʢʠ 

2 010 2156    

3 015 4237 
ʊʦʢʘʨʥʦ-ʬʨʝʟʝʨʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʩ ʏʇʋ 

ʊʦʢʘʨʥʦ 

ʬʨʝʟʝʨʥʳʡ 

ʩʪʘʥʦʢ ʩ ʏʇʋ 

ʆʙʨʘʙʦʪʢʘ ʟʘʛʦʪʦʚʢʠ 

ʧʦ ʧʨʦʛʨʘʤʤʝ  

1, 2, 3, 4, 5, 6, 7, 8, 9, 

10, 11, 12, 13, 14, 15, 

16 

 

 

4 020 0108 ʉʣʝʩʘʨʥʘʷ ɺʝʨʩʪʘʢ 
ɿʘʯʠʩʪʠʪʴ ʪʦʨʝʮ 

ʜʝʪʘʣʠ 

5 025 0200 ʂʦʥʪʨʦʣʴ 
ʂʦʥʪʨʦʣʴʥʳʡ 

ʩʪʦʣ  

ʢʦʥʪʨʦʣʴ ʨʘʟʤʝʨʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʧʦ 

ʧʨʦʛʨʘʤʤʝ 

ɺʪʦʨʦʡ ʵʪʘʧ ï ʆʢʦʥʯʘʪʝʣʴʥʘʷ ʜʦʨʘʙʦʪʢʘ ʜʝʪʘʣʠ ʠ ʝʸ ʢʦʥʪʨʦʣʴ  030-075 

1 030 0401 ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʕʣʝʢʪʨʦʢʘʨ 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʚ 

ʮʝʭ ʚʳʧʦʣʥʝʥʠʷ 

ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ 

ʢʦʥʪʨʦʣʷ 

2 035 386 

ʂʦʥʪʨʦʣʴ 

ʥʝʨʘʟʨʫʰʘʶʱʠʡ 

ʧʨʦʥʠʢʘʶʱʠʤʠ 

ʚʝʱʝʩʪʚʘʤʠ 

 

ʢʦʥʪʨʦʣʴ 

ʥʝʨʘʟʨʫʰʘʶʱʠʡ 

ʣʶʤʠʥʝʩʮʝʥʪʥʳʡ 

3 040 0401 ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʕʣʝʢʪʨʦʢʘʨ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʚ 

ʮʝʭ ʚʳʧʦʣʥʝʥʠʷ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ 

5 045 5043 

ʄʝʩʪʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʥʘʷ 

ʟʘʢʘʣʢʘ 

 
ɿʘʢʘʣʠʪʴ ʰʝʡʢʠ ʚʘʣʘ 

ʧʦʜ ʧʦʜʰʠʧʥʠʢʠ 

6 050 0401 ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʕʣʝʢʪʨʦʢʘʨʘ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʚ 

ʮʝʭ ʚʳʧʦʣʥʝʥʠʷ 

ʦʢʨʘʩʢʠ 



 

7 050 7310  ɻʨʫʥʪʦʚʘʥʠʝ 
ʂʘʤʝʨʘ 

ʦʢʨʘʰʠʚʘʥʠʷ 

ʛʨʫʥʪʦʚʘʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʠ 

8 055 0401 ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʕʣʝʢʪʨʦʢʘʨʘ 
ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʚ 

ʤʝʭʘʥʦʩʙʦʨʦʯʥʳʡ ʮʝʭ 

9 060 0200 ʂʦʥʪʨʦʣʴ 
ʂʦʥʪʨʦʣʴʥʳʡ 

ʩʪʦʣ  

ʚʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ 

ʧʦʢʨʳʪʠʷ ʧʦʩʣʝ 

ʛʨʫʥʪʦʚʘʥʠʷ  

10 065 0180  ʄʘʨʢʠʨʦʚʘʥʠʝ 
ʂʦʥʪʨʦʣʴʥʳʡ 

ʩʪʦʣ  

ʥʘʥʝʩʝʥʠʷ ʢʣʝʡʤʘ ʠ 

ʤʘʨʢʠʨʦʚʢʠ 

11 070 0200 ʂʦʥʪʨʦʣʴ 
ʂʦʥʪʨʦʣʴʥʳʡ 

ʩʪʦʣ  

ʦʢʦʥʯʘʪʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ 

12 075 0831  
ʋʧʘʢʦʚʳʚʘʥʠʝ ʚ 

ʙʫʤʘʛʫ 

ʉʪʦʣ 

ʫʧʘʢʦʚʱʠʢʘ  

ʫʧʘʢʦʚʢʘ ʛʦʪʦʚʳʭ 

ʜʝʪʘʣʝʡ 

 

ɺ ʠʪʦʛʝ ʧʦʩʣʝ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʤʘʨʰʨʫʪʥʦʛʦ ʪʝʭʧʨʦʮʝʩʩʘ ʠʤʝʝʤ 12 

ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ, 7 ʨʘʙʦʯʠʭ ʤʝʩʪ ʠʩʧʦʣʥʝʥʠʷ.  

ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʪʨʝʭ ʵʪʘʧʦʚ: 

Å ʇʝʨʚʳʡ ï ʆʙʨʘʙʦʪʢʘ ʥʘ ʩʪʘʥʢʝ ʩ ʏʇʋ ʠ ʝʸ ʢʦʥʪʨʦʣʴ, ʦʧʝʨʘʮʠʠ ʩ 005-020 

Å ɺʪʦʨʦʡ ï ʆʢʦʥʯʘʪʝʣʴʥʘʷ ʜʦʨʘʙʦʪʢʘ ʜʝʪʘʣʠ ʠ ʝʸ ʢʦʥʪʨʦʣʴ, ʦʧʝʨʘʮʠʠ ʩ 030-075 

ʇʦʜʨʦʙʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʤʘʨʰʨʫʪ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ çɺʘʣè ʙʫʜʝʪ 

ʨʘʟʨʘʙʦʪʘʥ ʚ ʤʘʨʰʨʫʪʥʳʭ ʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʢʘʨʪʘʭ ʢʦʤʧʣʝʢʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

5.2 ɺʳʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

1. ʉʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʬʘʢʪʦʨʳ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʷʪ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʚʠʜʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

2. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʦʧʨʝʜʝʣʷʪʴ ʪʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʩʭʦʜʷ ʠʟ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠ ʤʘʩʩʳ ʜʝʪʘʣʠ.  

3. ɼʘʪʴ ʢʨʘʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

4. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʥʦʛʦ ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪ ʢʦʵʬʬʠʮʠʝʥʪ 

ʟʘʢʨʝʧʣʝʥʠʷ ʦʧʝʨʘʮʠʡ ï ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʚʩʝʭ ʨʘʟʣʠʯʥʳʭ 

ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ, ʢ ʯʠʩʣʫ ʨʘʙʦʯʠʭ ʤʝʩʪ. 

  ̠ Ȣ̈̏Ȣ

˛

˝
 

 ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʙʦʨʢʠ ʫʟʣʘ, 

ʥʝʦʙʭʦʜʠʤʦ, ʠʩʭʦʜʷ ʠʟ ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚʳʧʫʩʢʘ, ʫʩʪʘʥʦʚʠʪʴ ʪʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ ï 

ʝʜʠʥʠʯʥʦʝ, ʤʝʣʢʦʩʝʨʠʡʥʦʝ, ʩʨʝʜʥʝʩʝʨʠʡʥʦʝ, ʢʨʫʧʥʦʩʝʨʠʡʥʦʝ ʠʣʠ ʤʘʩʩʦʚʦʝ. ɻʣʘʚʥʳʤ 

ʧʨʠʟʥʘʢʦʤ ʠʭ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ (ʚʝʣʠʯʠʥʘ ʧʘʨʪʠʠ) ʠ ʩʪʝʧʝʥʴ ʧʦʚʪʦʨʷʝʤʦʩʪʠ 

ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʜʝʪʘʣʝʡ. 

  ʌʘʢʪʦʨʘʤʠ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʷʪ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʚʠʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʷʚʣʷʶʪʩʷ ʧʨʦʛʨʘʤʤʘ 

ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʡ, ʭʘʨʘʢʪʝʨ ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ. 

    ɼʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʜʦʚʦʡ 

ʦʙʲʝʤ ʚʳʧʫʩʢʘ ʠ ʤʘʩʩʫ ʩʙʦʨʦʯʥʦʛʦ ʫʟʣʘ ʧʦ ʪʘʙʣʠʮʝ. 

    ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʪʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʚ 

ʛʦʜ ʩʙʦʨʦʯʥʳʭ ʫʟʣʦʚ, ʧʦʣʴʟʫʷʩʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʥʠʞʝʧʨʠʚʝʜʝʥʥʦʡ 

ʪʘʙʣʠʮʝ 5.  

ʊʘʙʣʠʮʘ 1. ʆʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʤʘʩʩʝ ʠ ʦʙʲʝʤʫ ʛʦʜʦʚʦʡ ʧʨʦʜʫʢʮʠʠ                                                                                                        

 

ʊʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ɻʦʜʦʚʦʡ ʦʙʲʝʤ ʚʳʧʫʩʢʘ, ʰʪ. 

ʃʝʛʢʠʝ, 

ʜʦ 20 ʢʛ 

ʉʨʝʜʥʠʝ, 

ʜʦ 300 ʢʛ 

ʊʷʞʝʣʳʝ, 

ʩʚʳʰʝ 300 ʢʛ 

ɽʜʠʥʠʯʥʦʝ ʜʦ 100 ʜʦ 10 1é5 

ʄʝʣʢʦʩʝʨʠʡʥʦʝ 101é500 11é200 6é100 

ʉʨʝʜʥʝʩʝʨʠʡʥʦʝ 501é5000 201é1000 101é300 

ʂʨʫʧʥʦʩʝʨʠʡʥʦʝ 5001é50000 1001é5000 301é1000 

ʄʘʩʩʦʚʦʝ ʉʚʳʰʝ 50000 ʉʚʳʝh 5000 ʉʚʳʰʝ 1000 

 



 

ɺ ʥʘʰʝʤ  ʩʣʫʯʘʝ, ʩʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʦʡ ʪʘʙʣʠʮʝ, ʧʨʠ ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʚ ʛʦʜ 3200 ʰʪʫʢ 

ʠ ʤʘʩʩʝ ʫʟʣʘ ʨʘʚʥʦʡ 27,9 ʢʛ, ʪʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʂʨʫʧʥʦʩʝʨʠʡʥʦʝ . 

      ʊʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 3.1108-74 ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʟʘʢʨʝʧʣʝʥʠʷ ʦʧʝʨʘʮʠʡ ʟʘ ʦʜʥʠʤ ʨʘʙʦʯʠʤ ʤʝʩʪʦʤ ʠʣʠ ʝʜʠʥʠʮʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʊʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʪʘʙʣʠʮʝ 6. 

 
ʊʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ ʂʟ.ʦ. 

ʄʘʩʩʦʚʦʝ 1 

ʂʨʫʧʥʦʩʝʨʠʡʥʦʝ ʉʚ. 1 ʜʦ 10 

ʉʨʝʜʥʝʩʝʨʠʡʥʦʝ ʆʪ 10 ʜʦ 20 

ʄʝʣʢʦʩʝʨʠʡʥʦʝ ʆʪ 20 ʜʦ 40 

ɽʜʠʥʠʯʥʦʝ ʉʚ. 40 

ʊʘʙʣʠʮʘ 2. ʊʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʂʟ.ʦ 

  ̠ Ȣ̈̏Ȣ
˛

˝
 

ʛʜʝ ʆ ï ʯʠʩʣʦ ʚʩʝʭ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ 

ʈ ï ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʥʘ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʶʪʩʷ ʜʘʥʥʳʝ ʦʧʝʨʘʮʠʠ. 

˗̈Ȣ̏Ȣ  1,5 

ʪ.ʢ ʂɿ.ʆ.=1.5 - ʢʨʫʧʥʦʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʦʧʨʝʜʝʣʸʥʥʳʡ ʪʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʢʨʫʧʥʦʩʝʨʠʡʥʦʝ. 

ʂʨʫʧʥʦʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜʥʦʡ ʬʦʨʤʦʡ ʢ ʤʘʩʩʦʚʦʤʫ 

ʧʨʦʠʟʚʦʜʩʪʚʫ. ɺ ʢʨʫʧʥʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʳʧʫʩʢ ʠʟʜʝʣʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʨʫʧʥʳʤʠ 

ʧʘʨʪʠʷʤʠ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ. ʆʙʳʯʥʦ ʧʨʝʜʧʨʠʷʪʠʷ ʵʪʦʛʦ ʪʠʧʘ 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʥʘ ʚʳʧʫʩʢʝ ʦʪʜʝʣʴʥʳʭ ʠʟʜʝʣʠʡ ʠʣʠ ʢʦʤʧʣʝʢʪʦʚ ʧʦ ʧʨʝʜʤʝʪʥʦʤʫ ʪʠʧʫ. ɺ 

ʢʨʫʧʥʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʷ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ, ʪʦ ʝʩʪʴ ʨʘʟʙʠʪ ʥʘ ʦʪʜʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ. 

 

 

 

 

 

 

 

 

 

 



 

5.3 ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠʟʜʝʣʠʡ ʚ ʧʘʨʪʠʠ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʝʸ 

ʟʘʧʫʩʢʘ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʪʘʣʝʡ ʧʘʨʪʠʷʤʠ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʳʙʨʘʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʨʫʧʥʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ 

ʨʘʟʤʝʨ ʦʧʝʨʘʮʠʦʥʥʦʡ ʧʘʨʪʠʠ, ʧʦʩʪʫʧʘʶʱʠʡ ʥʘ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʧʘʨʪʠʠ ʠʩʧʦʣʴʟʫʶ ʬʦʨʤʫʣʫ: 

Î
ˡˑ

 , 

ʛʜʝ N - ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ ʚ ʛʦʜʦʚʦʤ ʦʙʲʸʤʝ ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʡ, ʰʪ.; 

t - ʥʝʦʙʭʦʜʠʤʳʡ ʟʘʧʘʩ ʙʘʟʦʚʳʭ ʜʝʪʘʣʝʡ  ʥʘ ʩʢʣʘʜʝ (ʜʣʷ ʜʝʪʘʣʝʡ ʤʝʣʢʠʭ ʨʘʟʤʝʨʦʚ ï 10-13, 

ʜʣʷ ʩʨʝʜʥʠʭ ï 6-9, ʜʣʷ ʢʨʫʧʥʳʭ ï 3-5); 

 

ʈʘʟʤʝʨ ʜʝʪʘʣʝʡ ʂʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ 

ʄʘʣʳʡ ʨʘʟʤʝʨ ʜʝʪʘʣʝʡ 10 - 13 

ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ ʜʝʪʘʣʝʡ  6 - 9 

ɹʦʣʴʰʦʡ ʨʘʟʤʝʨ ʜʝʪʘʣʝʡ 3 - 5 

ʊʘʙʣʠʮʘ 3. ʂʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ ʥʘ ʩʢʣʘʜʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʜʝʪʘʣʝʡ 

 

ʌɼ - ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʜʥʝʡ ʚ ʛʦʜʫ (ʌɼ =248ʜʥ. ʧʨʠ ʜʚʫʭ ʜʥʷʭ ʦʪʜʳʭʘ ʚ ʥʝʜʝʣʶ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʨʘʙʦʯʝʡ ʩʤʝʥʳ 8ʯ).  

Î ςχȟτ  h ʪ.                                                                                  

 ʊʘʢ ʢʘʢ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʨʘʟʤʝʨʘ ʧʘʨʪʠʠ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʜʦʧʫʩʢʘʝʪʩʷ ʥʘ 10 - 

15%, ʧʨʠʥʠʤʘʝʤ n=28 ʰʪ. 

 ʉʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʡ ʨʘʟʤʝʨ ʧʘʨʪʠʠ ʜʝʪʘʣʝʡ ʜʦʣʞʝʥ ʙʳʪʴ ʢʨʘʪʥʳʤ ʛʦʜʦʚʦʤʫ 

ʦʙʲʸʤʫ ʚʳʧʫʩʢʘ ʜʝʪʘʣʝʡ. 

 
̄̏̅

  = 48 ʨʘʟ. 

 ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʟʘʧʫʩʢʘ ʧʘʨʪʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

˜̈  
ˡ

̄̏Ⱦ̅
, 



 

˜̈   = 5 ʜʥʝʡ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʘʨʪʠʷ ʜʝʪʘʣʝʡ, ʨʘʟʤʝʨ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ 80 ʰʪ. ʜʦʣʞʥʘ ʙʳʪʴ 

ʟʘʧʫʱʝʥʥʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 40 ʨʘʟ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʛʦʜʦʚʦʡ ʦʙʲʸʤ ʚʳʧʫʩʢʘ 

ʜʘʥʥʦʡ ʜʝʪʘʣʠ ʚ ʨʘʟʤʝʨʝ 3200 ʰʪ. ɿʘʧʫʩʢ ʧʘʨʪʠʠ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʢʘʞʜʳʝ 7 ʜʥʝʡ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

5.4 ɺʳʙʦʨ ʚʠʜʘ ʟʘʛʦʪʦʚʢʠ 
 

ʄʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʟʠʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʳ ʟʘʛʦʪʦʚʢʠ ʢ 

ʨʘʟʤʝʨʘʤ ʠ ʬʦʨʤʝ ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ ï ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʟʘʛʦʪʦʚʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʳʙʦʨ ʤʝʪʦʜʘ ʠ ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ, 

ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʝʸ ʠʟʛʦʪʦʚʣʝʥʠʝ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʪʠʪʴ ʪʨʫʜʦʸʤʢʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʄʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʠ 

ʤʠʥʠʤʘʣʴʥʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʩʯʠʪʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ. 

ʄʝʪʦʜ ʷʚʣʷʝʪʩʷ ʜʚʫʭ ʵʪʘʧʥʳʤ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʚʠʜʘ ʟʘʛʦʪʦʚʢʠ ʠ ʩʧʦʩʦʙʘ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʷ; 

2. ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʟʘʛʦʪʦʚʢʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

5.5 ɺʳʙʦʨ ʚʠʜʘ ʟʘʛʦʪʦʚʢʠ ʠ ʤʝʪʦʜʘ ʝʝ ʧʦʣʫʯʝʥʠʷ 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʧʨʠʤʝʥʷʝʤʳʭ ʟʘʛʦʪʦʚʦʢ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʜʝʪʘʣʝʡ: 

- ʩʦʨʪʦʚʦʡ ʧʨʦʢʘʪ; 

- ʰʪʘʤʧʦʚʢʠ; 

- ʧʦʢʦʚʢʠ; 

- ʣʠʪʴʸ; 

- ʩʚʘʨʥʳʝ. 

ʂʘʞʜʳʡ ʚʠʜ ʟʘʛʦʪʦʚʦʢ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʝʸ. 

ɺʠʜ ʟʘʛʦʪʦʚʦʢ ʠ ʩʧʦʩʦʙ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʜʝʪʘʣʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʢʘʢ: 

- ʤʘʪʝʨʠʘʣ; 

- ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʬʦʨʤʘ; 

- ʩʝʨʠʡʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

- ʤʘʩʩʘ ʟʘʛʦʪʦʚʢʠ. 

ʅʘʤ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʦʜ ʧʦ ʢʘʞʜʦʡ ʠʟ ʯʝʪʳʨʝʭ ʛʨʫʧʧ ʠ 

ʚʳʙʨʘʪʴ ʚʠʜ ʠ ʤʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ. 

ʄʘʪʝʨʠʘʣ - ̫ ʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʤʝʪʦʜ 

ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ. ʉʪʘʣʴ 45 ʷʚʣʷʝʪʩʷ ʫʛʣʝʨʦʜʠʩʪʦʡ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʡ ʥʝ 

ʣʝʛʠʨʫʝʤʦʡ ʩʪʘʣʴʶ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʠʜ ʟʘʛʦʪʦʚʢʠ, ʢʘʢ ʢʘʣʠʙʨʦʚʘʥʥʳʡ 

ʧʨʫʪʦʢ . ɺʳʙʠʨʘʝʤ ʢʦʜ ʛʨʫʧʧʳ ʤʘʪʝʨʠʘʣʘ ʠʟ ʪʘʙʣʠʮʳ 9. 

ʊʘʙʣʠʮʳ 9 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʛʨʫʧʧʘʤ 

ɺʠʜ ʤʘʪʝʨʠʘʣʘ ʂʦʜ ʛʨʫʧʧʳ 

ʉʪʘʣʠ ʫʛʣʝʨʦʜʠʩʪʳʝ 

ʏʫʛʫʥʳ 

ʃʠʪʝʡʥʳʝ ʩʧʣʘʚʳ 

ɺʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ ʠ ʩʧʣʘʚʳ 

ʅʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʝ ʩʪʘʣʠ 

ʃʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ 

ʇʨʦʢʘʪʥʳʝ ʤʘʪʝʨʠʘʣʳ 

1 

2 

3 

4 

5 

6 

7 



 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʘʪʝʨʠʘʣ ʜʝʪʘʣʠ ʉʪʘʣʴ, ʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʢʘʪʥʳʤ 

ʤʘʪʝʨʠʘʣʘʤ. ɺʳʙʠʨʘʝʤ ʜʣʷ ʤʘʪʝʨʠʘʣʘ - ʢʦʜ 7. 

 ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʬʦʨʤʘ ʜʝʪʘʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ 14 ʚʠʜʦʚ. ʂʦʜ 

ʚʳʙʠʨʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʯʝʨʪʝʞʘ (ʤʦʜʝʣʠ) ʜʝʪʘʣʠ ʩ ʦʧʠʩʘʥʠʝ ʪʠʧʦʚ 

ʜʝʪʘʣʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 10. 

ʊʘʙʣʠʮʘ 10. ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʬʦʨʤʘ ʜʝʪʘʣʠ 

ʆʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʠ ʜʝʪʘʣʠ ʂʦʜ 

ɺʘʣʳ ʢʨʫʛʣʳʝ ʠʣʠ ʢʚʘʜʨʘʪʥʦʛʦ ʩʝʯʝʥʠʷ 1 

ɺʘʣʳ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ ʩ ʦʜʥʠʤ ʫʩʪʫʧʦʤ ʠʣʠ ʬʣʘʥʮʝʤ, ʩ ʙʫʨʪʦʤ ʠʣʠ ʚʳʝʤʢʦʡ 

ʙʝʟ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 

2 

ɼʝʪʘʣʠ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ, ʢʦʥʠʯʝʩʢʦʡ, ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ 

ʬʦʨʤʘʤʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʙʝʟ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʠ ʩ ʦʪʚʝʨʩʪʠʝʤ, ʜʣʠʥʥʦʡ  

L <= 0.5D 

3 

ɼʝʪʘʣʠ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ, ʢʦʥʠʯʝʩʢʦʡ, ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ 

ʬʦʨʤʘʤʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʙʝʟ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʠ ʩ ʦʪʚʝʨʩʪʠʝʤ, ʜʣʠʥʥʦʡ  

0.5 < L < 2D 

4 

ɼʝʪʘʣʠ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ, ʢʦʥʠʯʝʩʢʦʡ, ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ 

ʬʦʨʤʘʤʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʙʝʟ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʠ ʩ ʦʪʚʝʨʩʪʠʝʤ, ʜʣʠʥʥʦʡ  

L > 2D 

5 

ɼʝʪʘʣʠ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ, ʢʦʥʫʩʥʦʡ, ʢʨʠʚʦʣʠʥʝʡʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʩ 

ʛʣʘʜʢʦʡ ʠʣʠ ʩʪʫʧʝʥʯʘʪʦʡ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʦ ʩʢʚʦʟʥʳʤ ʠʣʠ ʛʣʫʭʠʤ 

ʠʣʠ ʩʪʫʧʝʥʯʘʪʳʤ ʦʪʚʝʨʩʪʠʝʤ 

6 

ɼʝʪʘʣʠ ʢʨʫʛʣʳʝ ʚ ʧʣʘʥʝ ʠʣʠ ʙʣʠʟʢʠʝ ʢ ʵʪʦʡ ʬʦʨʤʝ, ʠʤʝʶʱʠʝ ʛʣʘʜʢʫʶ ʠʣʠ 

ʩʪʫʧʝʥʯʘʪʫʶ ʥʘʨʫʞʥʫʶ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʦʜʥʦ ï ʠʣʠ ʜʚʫʤʷ 

ʫʩʪʫʧʘʤʠ ʠ ʩʪʫʧʠʮʘʤʠ, ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʦʪʚʝʨʩʪʠʝʤ ʠʣʠ ʙʝʟ ʥʝʛʦ, ʜʣʠʥʦʡ 0.5Do 

< L < 2Do 

7 

ɼʝʪʘʣʠ ʩʣʦʞʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʬʦʨʤʳ 8 

ɼʝʪʘʣʠ ʩ ʫʜʣʠʥʸʥʥʦʡ, ʧʨʷʤʦʣʠʥʝʡʥʦʡ, ʠʟʦʛʥʫʪʦʡ ʦʩʴʶ ʠ ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ 

ʛʣʘʚʥʳʤʠ ʦʩʷʤʠ 

9 

ʂʦʨʧʫʩʥʳʝ ʜʝʪʘʣʠ, ʠʤʝʶʱʠʝ ʩʦʯʝʪʘʥʠʝ ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ, ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʠ 

ʜʨʫʛʠʭ ʬʦʨʤ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʥʘʣʠʯʠʝʤ ʙʘʟʦʚʳʭ ʦʪʚʝʨʩʪʠʡ ʠ 

ʫʩʪʘʥʦʚʦʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʩ ʧʣʦʩʢʦʩʪʴʶ ʠ ʙʝʟ ʥʝʸ, ʠʤʝʶʱʠʝ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʸʙʨʘ, ʫʛʣʫʙʣʝʥʠʷ, ʚʳʩʪʫʧʳ, ʙʦʙʳʰʢʠ ʠ ʦʪʚʝʨʩʪʠʷ 

10 

ɼʝʪʘʣʠ ʩ ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ, ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʠʣʠ ʩ ʩʦʯʝʪʘʥʠʝʤ ʢʨʠʚʦʣʠʥʝʡʥʦʡ 

ʠʣʠ ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʳ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʧʨʠʚʘʣʦʯʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʳʭ, ʢʨʫʛʣʳʭ ʬʣʘʥʮʝʚ, ʠʤʝʶʱʠʝ ʨʝʙʨʘ, 

ʫʛʣʫʙʣʝʥʠʷ, ʚʳʩʪʫʧʳ 

11 

ʂʦʨʦʙʯʘʪʳʝ ʨʘʟʲʸʤʥʳʝ ʢʦʨʧʫʩʳ ʩ ʫʩʪʘʥʦʚʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʘʨʘʣʣʝʣʴʥʦʡ 

ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʸʤʘ, ʠʤʝʶʱʠʝ ʦʜʥʫ ʠ 

ʙʦʣʝʝ ʙʘʟʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʘ ʪʘʢ ʞʝ ʨʝʙʨʘ, ʫʛʣʫʙʣʝʥʠʷ, ʚʳʩʪʫʧʳ 

12 

ɼʝʪʘʣʠ ʧʨʦʩʪʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʛʣʘʜʢʠʤʠ ʠ ʩʪʫʧʝʥʯʘʪʳʤʠ, 

ʧʣʦʩʢʠʤʠ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʩ ʥʘʙʦʨʦʤ 

ʨʸʙʝʨ, ʙʫʨʪʦʚ, ʙʦʙʳʰʝʢ, ʬʣʘʥʮʝʚ ʠ ʦʪʚʝʨʩʪʠʡ 

13 



 

ʊʦʥʢʦʩʪʝʥʥʳʝ ʧʦʣʳʝ ʜʝʪʘʣʠ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ, ʢʦʥʠʯʝʩʢʦʡ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ ʬʦʨʤʘʤʠ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʜʝʪʘʣʠ ʪʠʧʘ ʜʠʩʢʦʚ ʠ 

ʢʨʳʰʝʢ 

14 

 

ʅʘʰʘ ʜʝʪʘʣʴ ʧʦʜʭʦʜʠʪ ʧʦ ʦʧʠʩʘʥʠʶ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʬʦʨʤ) ʢ ʢʦʜʫ 

6. 

 

 

ʈʠʩ. 10 ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʬʦʨʤʘ ʜʝʪʘʣʠ ɺʘʣ 

 ʉʝʨʠʡʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʛʦʪʦʚʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ, 

ʘ ʪʦʯʥʝʝ ʢʦʜ ʩʝʨʠʡʥʦʩʪʠ ʧʦ ʪʘʙʣʠʮʝ 11.  

ʊʘʙʣʠʮʘ 11. ʆʧʨʝʜʝʣʝʥʠʝ ʩʝʨʠʡʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʛʦʪʦʚʦʢ 

ɺʠʜ 

ʟʘʛʦʪʦʚʢʠ 

ʇʨʦʛʨʘʤʤʘ ʚʳʧʫʩʢʘ ʧʨʠ ʤʘʩʩʝ ʜʝʪʘʣʠ, ʢʛ ʂʦʜ 

ʩʝʨʠʡʥʦʩʪʠ 10 100 1000 

ʐʪʘʤʧʦʚʢʘ, 

ʧʦʢʦʚʢʘ 

500 

1000 

2500 

3500 

250 

400 

1000 

1000 

60 

300 

600 

600 

1 

2 

3 

4 

ʇʨʦʢʘʪ 

500 

1000 

3500 

250 

400 

1000 

60 

300 

600 

1 

2 

3,4 

ʆʪʣʠʚʢʘ 

2000 

12000 

30000 

600 

4000 

8000 

300 

1500 

7000 

1 

2 

3,4 

ʏʪʦʙʳ ʥʘʡʪʠ ʩʝʨʠʡʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʤʘʩʩʫ ʜʝʪʘʣʠ ʠ ʧʨʦʛʨʘʤʤʫ 

ʚʳʧʫʩʢʘ ʜʝʪʘʣʝʡ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʨʦʛʨʘʤʤʘ ʚʳʧʫʩʢʘ 1360 ʰʪʫʢ, ʘ ʚʝʩ ʜʝʪʘʣʠ 

3.23 ʢʛ. ʆʧʨʝʜʝʣʷʝʤ ʚʠʜ ʟʘʛʦʪʦʚʢʠ ʰʪʘʤʧʦʚʢʘ, ʧʦʢʦʚʢʘ, ʧʨʦʢʘʪ, ʣʠʙʦ ʦʪʣʠʚʢʘ. 

ʂʦʜ ʩʝʨʠʡʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʤ 3. 



 

 ʇʦ ʤʘʩʩʝ ʟʘʛʦʪʦʚʢʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ 8 ʜʠʘʧʘʟʦʥʦʚ, ʢʦʪʦʨʳʝ ʚʳʙʠʨʘʶʪʩʷ 

ʧʦ ʪʘʙʣʠʮʝ 12. ʅʦ ʩʧʝʨʚʘ ʧʨʦʠʟʚʝʜʝʤ ʨʘʩʯʸʪ ʤʘʩʩʳ ʟʘʛʦʪʦʚʢʠ ʪʘʢ ʞʝ ʜʣʷ 

ʰʪʘʤʧʦʚʢʠ, ʧʦʢʦʚʢʠ. 

Ὃ̈ ́̄ 
Ὃ̅

ὑ̃Ȣ̓
ȟ 

ʛʜʝ  ʂʚ.ʪ ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʝʩʦʚʦʡ ʪʦʯʥʦʩʪʠ (ʙʝʨʸʤ ʠʟ ʪʘʙʣʠʮʳ 14); 

 Gʜ ï ʤʘʩʩʘ ʜʝʪʘʣʠ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 3,23 ʢʛ); 

 ʂʚ.ʪ ï ʜʣʷ ʧʨʦʢʘʪʘ ï 0,295. 

Ὃ̈ ́̄ 
σȟςσ

πȟςωυ
ρπȟωτ ̅̌ ̠̐̏̋̏̃̋̉Ƞ 

ʊʘʙʣʠʮʘ 12. ɼʠʘʧʘʟʦʥʳ ʦʪʣʠʚʦʢ, ʧʦʢʦʚʦʢ ʠ ʰʪʘʤʧʦʚʦʢ ʧʦ ʤʘʩʩʝ 

ʄʘʩʩʘ, ʢʛ ʅʦʤʝʨ ʜʠʘʧʘʟʦʥʘ ʄʘʩʩʘ, ʢʛ ʅʦʤʝʨ ʜʠʘʧʘʟʦʥʘ 

ɼʦ 0.63 1 10,0 - 63 5 

0,63 ï 1,6 2 63 - 100 6 

1,6 ï 4,0 3 100 - 400 7 

4,0 ï 10,0 4 ʉʚʳʰʝ 400 8 

 ʅʘʰ ʢʦʜ ʤʘʩʩʳ ʧʦʣʫʯʘʝʪʩʷ 5 (ʚʝʩ ʟʘʛʦʪʦʚʢʠ ʦʪ 0,993 ʜʦ 1,394 ʢʛ.). 

 ɼʣʷ ʥʘʰʝʡ ʜʝʪʘʣʠ ʩʪʝʥʢʘ ʦʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʢʦʜʳ: 

- ʤʘʪʝʨʠʘʣʘ - 7; 

- ʩʝʨʠʡʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ - 3; 

- ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʬʦʨʤʳ - 6; 

- ʤʘʩʩʳ ʟʘʛʦʪʦʚʢʠ - 5. 

ʆʧʨʝʜʝʣʠʚ ʢʦʜʳ ʧʦ ʢʘʞʜʦʡ ʠʟ ʯʝʪʳʨʝʭ ʬʘʢʪʦʨʦʚ, ʩʦʩʪʘʚʠʤ ʧʝʨʝʯʝʥʴ 

ʚʦʟʤʦʞʥʳʭ ʚʠʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʳ 13. 

ʊʘʙʣʠʮʘ 13. ɺʳʙʦʨ ʚʦʟʤʦʞʥʳʭ ʚʠʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʘʛʦʪʦʚʦʢ 

ʂʦʜ ʧʨʠʟʥʘʢʘ 

ʄʘʪʝʨʠʘʣ ʉʝʨʠʡʥʦʩʪʴ ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ 

ʬʦʨʤʘ 

ʄʘʩʩʘ 

ʜʝʪʘʣʠ 

ʂʦʜ ʚʠʜʘ ʟʘʛʦʪʦʚʢʠ 

(ʩʧʦʩʦʙ 

ʠʟʛʦʪʦʚʣʝʥʠʷ) 

1 é 3 1 - 1 - 6 1 



 

2 é 4 

1 

1 ï 6 

7 

8 

1, 4 é 6 

1, 4, 5 

1, 4, 5 

2 

1 ï 6 

7 

8 

1, 4 é 6 

1, 4, 5 

1, 4 

3, 4 

1 ï 6 

7 

8 

1, 2, 4 é 6 

1, 4, 5 

1, 2, 4 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 13. ɺʳʙʦʨ ʚʦʟʤʦʞʥʳʭ ʚʠʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʘʛʦʪʦʚʦʢ 

1 é 3 2 é 4 

5 

1 ï 6 

7 

8 

1 é 6 

1, 2, 4, 5 

1, 2, 4 

6 

1 ï 6 

7 

8 

1, 2, 4 é 6 

1, 2, 4, 5 

1, 2, 4 

7 

1 ï 6 

7 

8 

1 é 6 

1, 2, 4 

1, 4 é 6 

8, 9 

1 ï 6 

7 

8 

1, 4 é 6 

1, 4, 5 

1, 4 

10 

1 ï 6 

7 

8 

1, 3 é 6 

1, 4, 5 

1, 4 

11, 12 

1 ï 6 

7 

8 

1, 3 é 6, 11 

1, 4, 5, 11 

1, 4, 11 

13 

1 ï 6 

7 

8 

1 é 6 

1, 2, 4, 5 

1, 2, 4 

14 1 ï 8 1, 2, 11 

4 é 7 

1  

1 é 7 

8 

9 

10 é 12 

13, 14 

1 é 8 

9, 10 

9 

9, 10 

11 

9, 11 

2 é 4 

1 

2 é 7 

8 

9 

10 é 12 

13, 14 

1 é 8 

9, 10 

7 é 10 

7, 9 

7 é 9 

11 

7, 11 

 ʀʩʧʦʣʴʟʫʷ ʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦʜʳ (7 ï 3 ï 6 ï 5) ʚʳʯʠʩʣʷʝʤ ʢʦʜʳ ʚʠʜʘ 

ʟʘʛʦʪʦʚʦʢ. ʇʦʣʫʯʘʝʤ ʢʦʜ 9 ʠ 10. ʈʘʩʰʠʬʨʦʚʢʫ ʢʦʜʘ ʧʨʦʠʟʚʦʜʠʤ ʧʦ ʪʘʙʣʠʮʝ 14. 

ʊʘʙʣʠʮʘ 14. ɺʠʜʳ ʟʘʛʦʪʦʚʦʢ ʠ ʩʧʦʩʦʙʳ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʉʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʛʦʪʦʚʦʢ ʂʦʜ ʂʦʵʬʬʠʮʠʝʥʪ 



 

ʂʚ.ʪ 

ʃʠʪʴʸ ʚ ʧʝʩʯʘʥʦ ï ʛʣʠʥʠʩʪʳʝ ʬʦʨʤʳ 

ʎʝʥʪʨʦʙʝʞʥʦʝ ʣʠʪʴʸ 

ʃʠʪʴʸ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 

ʃʠʪʴʸ ʚ ʢʦʢʠʣʴ 

ʃʠʪʴʸ ʚ ʦʙʦʣʦʯʢʦʚʳʝ ʬʦʨʤʳ 

ʃʠʪʴʸ ʧʦ ʚʳʧʣʘʚʣʷʝʤʳʤ ʤʦʜʝʣʷʤ 

ʐʪʘʤʧʦʚʢʘ ʥʘ ʤʦʣʦʪʘʭ ʠ ʧʨʝʩʩʘʭ 

ʐʪʘʤʧʦʚʢʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʦʚʦʯʥʳʭ ʤʘʰʠʥʘʭ 

ʉʚʦʙʦʜʥʘʷ ʢʦʚʢʘ 

ʇʨʦʢʘʪ 

ʉʚʘʨʥʳʝ ʟʘʛʦʪʦʚʢʠ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

0,595 

0,745 

0,805 

0,695 

0,795 

0,805 

0,695 

0,105 

0,495 

0,295 

0,845 

 

ʇʦʩʣʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʤʳ ʦʧʨʝʜʝʣʠʣʠʩʴ 

ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʦ ʩ ʚʠʜʦʤ ʠ ʩʧʦʩʦʙʦʤ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʜʝʪʘʣʠ ɺʘʣ ʠ 

ʧʦʣʫʯʠʣʠ, ʯʪʦ ʤʦʞʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʢʘʪ. 

ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʦ ʚʳʙʦʨʝ ʢʦʥʢʨʝʪʥʦʛʦ ʩʧʦʩʦʙʘ ʠʟ ʧʦʣʫʯʝʥʥʦʛʦ 

ʧʝʨʝʯʥʷ ʧʨʦʚʝʜʝʤ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʚʠʜʦʚ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

5.6 ɺʳʙʦʨ ʚʠʜʘ ʟʘʛʦʪʦʚʢʠ ʠ ʤʝʪʦʜʘ ʝʸ ʧʦʣʫʯʝʥʠʷ 
 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʛʦʪʦʚʦʢ, ʙʝʟ ʫʯʝʪʘ ʟʘʪʨʘʪ ʥʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʤʝʭʘʥʠʯʝʩʢʫ  ʁʦʙʨʘʙʦʪʢʫ, ʜʣʷ ʩʧʦʩʦʙʦʚ ʣʠʪʴʷ ʠ ʦʙʨʘʙʦʪʢʠ 

ʜʘʚʣʝʥʠʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ. 

#ʟʘʛ
ὅ  ὑ̓Ȣ̏
ρπππ

Ὃ̈ ́ὑ̄̓ὑ̒  Ὃ̈ ́̄ Ὃ̅
Ὓ̖̏̓

ρπππ
ὑ̕ȟ 

ʛʜʝ  ʉ ï ʙʘʟʦʚʘʷ ʩʪʦʠʤʦʩʪʴ 1ʪ ʟʘʛʦʪʦʚʦʢ, ʨʫʙ/ʪ (ʙʝʨʸʤ ʠʟ ʪʘʙʣʠʮ 15, 16); 

 ʂʪ.ʦ ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʧʣʘʪʳ ʟʘ ʪʝʨʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʦʯʠʩʪʢʫ 

ʟʘʛʦʪʦʚʦʢ, ʨʫʙ/ʪ (ʙʝʨʸʤ ʠʟ ʪʘʙʣʠʮʳ 17); 

 Gʟʘʛ ï ʤʘʩʩʘ ʟʘʛʦʪʦʚʢʠ, ʢʛ; 

 ʂʪ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʪʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʛʦʪʦʚʦʢ 

(ʙʝʨʸʤ ʠʟ ʪʘʙʣʠʮʳ 18); 

ʂʩ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʝʨʠʡʥʦʩʪʴ ʚʳʧʫʩʢʘ ʟʘʛʦʪʦʚʦʢ (ʙʝʨʸʤ 

ʠʟ ʪʘʙʣʠʮ 19 - 21); 

Gʜ ï ʤʘʩʩʘ ʜʝʪʘʣʠ, ʢʛ; 

Sʦʪʭ ï ʩʪʦʠʤʦʩʪʴ 1ʪ ʦʪʭʦʜʦʚ (ʩʪʨʫʞʢʠ), 7000 ʨʫʙ; 

ʂʬ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʠʥʬʣʷʮʠʶ, 8. 

ʈʘʩʯʸʪ ʥʘʯʥʝʤ ʩ ʤʘʩʩʳ ʟʘʛʦʪʦʚʢʠ. 

Ὃ̈ ́̄ 
Ὃ̅

ὑ̃Ȣ̓
ȟ 

ʛʜʝ  ʂʚ.ʪ ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʝʩʦʚʦʡ ʪʦʯʥʦʩʪʠ (ʙʝʨʸʤ ʠʟ ʪʘʙʣʠʮʳ 14); 

 Gʜ ï ʤʘʩʩʘ ʜʝʪʘʣʠ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 3,23 ʢʛ); 

 ʂʚ.ʪ ï ʜʣʷ ʧʦʢʦʚʢʠ ï 0,295. 

Ὃ̈ ́̄ ρπȟω 

Ὃ̈ ́̄ 
πȟφω

πȟτωυ
ρπȟω ̅ ̌ ̠̐̏̋̏̃̋̉Ƞ 



 

Ὃ̈ ́̄ 
σȟςσ

πȟφωυ
τȟφ ̅ ̌ ̠̙̓́̍̐̏̃̋̉Ƞ 

 ʊʝʧʝʨʴ ʚʳʙʠʨʘʝʤ ʙʘʟʦʚʫʶ ʩʪʦʠʤʦʩʪʴ ʉ. 

ʊʘʙʣʠʮʘ 15. ʆʧʪʦʚʘʷ ʮʝʥʘ 1ʪ, ʨʫʙ. 

ʆʪʣʠʚʦʢ ʠʟ ʯʫʛʫʥʘ 

ʄʘʩʩʘ ʦʜʥʦʡ 

ʦʪʣʠʚʢʠ, ʢʛ 

ɻʨʫʧʧʘ ʩʣʦʞʥʦʩʪʠ 

1 2 3 4 5 6 

4,5 

5,65 

7,15 

9 

1120,05 

1064,92 

1044,70 

1024,48 

1351,37 

1 327,78 

1 300,82 

1 277,23 

1671,52 

1 637,82 

1 607,49 

1 577,16 

1988,30 

1 951,23 

1 917,53 

1 877,09 

2372,48 

2 328,67 

2 281,49 

2 241,05 

2840,91 

2 786,99 

2 733,07 

2 682,52 

ʆʪʣʠʚʦʢ ʠʟ ʩʪʘʣʠ 

14,25 

18 

22,5 

28,25 

1 186,24 

1 166,02 

1 149,17 

1 128,95 

1 479,43 

1 452,47 

1 428,88 

1 405,29 

1 826,54 

1 796,21 

1 765,88 

1 735,55 

2 173,65 

2 136,58 

2 099,51 

2 065,81 

2 594,90 

2 547,72 

2 507,28 

2 466,84 

3 107,14 

3 053,22 

3 002,67 

2 962,23 

ʊʘʙʣʠʮʘ 16. ʆʧʪʦʚʘʷ ʮʝʥʘ 1ʪ, ʨʫʙ. 

ʇʦʢʦʚʦʢ 

ʄʘʩʩʘ ʦʜʥʦʡ 

ʧʦʢʦʚʢʠ, ʢʛ 

ɻʨʫʧʧʘ ʩʣʦʞʥʦʩʪʠ 

1 2 3 4 

2,825 

3,575 

4,5 

5,65 

7,15 

9 

11,25 

  1 341,26  

  1 287,34  

  1 240,16  

  1 192,98  

  1 152,54  

  1 118,84  

  1 081,77  
 

  1 523,24  

  1 455,84  

  1 408,66  

  1 358,11 

  1 310,93  

  1 267,12  

  1 230,05  
 

  1 705,22  

  1 634,45  

  1 577,16 

  1 516,50  

  1 465,95  

  1 422,14  

  1 378,33  
 

  1 910,79  

  1 833,28  

  1 765,88  

  1 698,48  

  1 637,82  

  1 590,64  

  1 543,46  
 

ʐʪʘʤʧʦʚʦʢ 

1,8 

2,25 

2,825 

3,575 

4,5 

5,65 

7,15 

9 

11,25 

  1 711,96  

  1 624,34 

  1 540,09  

  1 479,43  

  1 422,14 

  1 371,59  

  1 324,41  

  1 283,97  

  1 243,53  
 

  1 944,49 

  1 846,76  

  1 749,03 

  1 681,63 

  1 617,60  

  1 560,31  

  1 503,02 

  1 455,84 

  1 412,03  
 

  2 180,39  

  2 065,81  

  1 961,34 

  1 880,46  

  1 813,06  

  1 742,29  

  1 685,00  

  1 631,08  

  1 580,53  
 

  2 439,88  

  2 311,82  

  2 193,87  

  2 106,25  

  2 028,74  

  1 951,23  

  1 883,83  

  1 826,54  

  1 772,62  
 

ʉʪʦʠʤʦʩʪʴ ʟʘʛʦʪʦʚʢʠ ʰʪʘʤʧʦʚʢʠ ʙʝʨʝʤ ʧʦ 3 ʛʨʫʧʧʝ ʩʣʦʞʥʦʩʪʠ ʉ = 2 180,39 

ʨʫʙ. 

ʉʪʦʠʤʦʩʪʴ ʟʘʛʦʪʦʚʢʠ ʧʦʢʦʚʢʠ ʉ = 1 705,22 ʨʫʙ. 



 

ɺʳʙʠʨʘʝʤ ʜʣʷ ʥʘʰʝʡ ʜʝʪʘʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʧʣʘʪʳ ʟʘ ʪʝʨʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʠ ʦʯʠʩʪʢʫ ʟʘʛʦʪʦʚʦʢ ʠʟ ʪʘʙʣʠʮʳ 17. 

ʊʘʙʣʠʮʘ 17. ɼʦʧʣʘʪʳ ʟʘ ʪʝʨʤʦʦʙʨʘʙʦʪʢʫ ʠ ʦʯʠʩʪʢʫ ʟʘʛʦʪʦʚʦʢ 

ɺʠʜ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʂʪ.ʦ, ʨʫʙ./ʪ 

ʆʪʞʠʛ 

ʅʦʨʤʘʣʠʟʘʮʠʷ 

ʆʯʠʩʪʢʘ ʦʪ ʦʢʘʣʠʥʳ 

50.60 

84.34 

26.99 

ɼʣʷ ʤʘʪʝʨʠʘʣʘ ʥʘʰʝʡ ʜʝʪʘʣʠ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʜʣʷ ʰʪʘʤʧʦʚʢʠ 

ʪʦʣʴʢʦ ʦʪʞʠʛ. ʂʪ.ʦ =50.60. 

ɼʣʷ ʧʦʢʦʚʢʠ ʧʦʪʨʝʙʫʝʪʩʷ ʠ ʦʪʞʠʛ, ʠ ʦʯʠʩʪʢʘ. . ʂʪ.ʦ = 50.60 + 26.99 = 77,59. 

 ɺʳʙʠʨʘʝʤ ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʪʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʪʣʠʚʦʢ ʠʟ ʪʘʙʣʠʮʳ 18. ɼʣʷ ʰʪʘʤʧʦʚʦʢ, ʧʦʢʦʚʦʢ ʠ ʧʨʦʢʘʪʘ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. 

ʊʘʙʣʠʮʘ 18. ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʢʣʘʩʩ ʪʦʯʥʦʩʪʠ ʨʘʟʤʝʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʧʦʩʦʙʦʚ ʣʠʪʴʷ 

ʉʧʦʩʦʙ ʣʠʪʴʷ ʂʪ 
ɺ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʬʦʨʤʳ (ʇɻʌ), ʚ ʦʙʦʣʦʯʢʦʚʳʝ 

ʬʦʨʤʳ 

ɺ ʢʦʢʠʣʴ, ʮʝʥʪʨʦʙʝʞʥʦʝ ʣʠʪʴʸ 

ʇʦ ʚʳʧʣʘʚʣʷʝʤʳʤ ʤʦʜʝʣʷʤ 

1,165 

1,27 

1,67 

ɺʳʙʠʨʘʝʤ ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʝʨʠʡʥʦʩʪʴ ʚʳʧʫʩʢʘ ʟʘʛʦʪʦʚʦʢ. 

ʊʘʙʣʠʮʘ 19. ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʝʨʠʡʥʦʩʪʴ ʚʳʧʫʩʢʘ ʟʘʛʦʪʦʚʦʢ ï ʧʦʢʦʚʦʢ ʩ ʤʘʩʩʦʡ  

2,5 ï 10 ʢʛ 

ʏʠʩʣʦ ʧʦʢʦʚʦʢ ʚ ʛʦʜʦʚʦʤ ʟʘʢʘʟʝ, ʰʪ ʂʩ 
125 ʠ ʤʝʥʝʝ 

126 ï 250 

251 ï 500 

ʉʚʳʰʝ 501 

1,5 

1,25 

1,1 

1 

ʊʘʙʣʠʮʘ 20. ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʝʨʠʡʥʦʩʪʴ ʚʳʧʫʩʢʘ ʰʪʘʤʧʦʚʦʢ 

ɻʨʫʧʧʘ 

ʩʝʨʠʡʥʦʩʪʠ 

ʏʠʩʣʦ ʛʦʨʷʯʠʭ ʰʪʘʤʧʦʚʦʢ ʚ ʛʦʜʦʚʦʤ ʟʘʢʘʟʝ 

ʇʨʠ ʤʘʩʩʝ ʦʜʥʦʡ ʰʪʘʤʧʦʚʢʠ ʚ, ʢʛ ʂʩ 

1,6 ï 2,5 2,5 ï 4,0 4,0 - 10 10 - 25 

5 700 ʠ ʤʝʥʝʝ 650 ʠ ʤʝʥʝʝ 500 ʠ ʤʝʥʝʝ 400 ʠ ʤʝʥʝʝ - 

4 701-1400 651-1250 501-1000 401-750 1,3 

3 1401-4500 1251-4000 1001-3500 751-3000 1,15 

2 4501-120000 4001-100000 3501-75000 3001-50000 1 



 

1 ʉʚʳʰʝ 

120000 

ʉʚʳʰʝ 

100000 

ʉʚʳʰʝ  

75000 

ʉʚʳʰʝ  

50000 
0,9 

 

 

ʊʘʙʣʠʮʘ 21. ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʝʨʠʡʥʦʩʪʴ ʚʳʧʫʩʢʘ ʦʪʣʠʚʦʢ. 

ʈʘʟʤʝʨ ʧʘʨʪʠʠ, ʰʪ. ʂʩ ʈʘʟʤʝʨ ʧʘʨʪʠʠ, ʰʪ. ʂʩ 

ʄʝʥʝʝ 200 

201 ï 1000 

1001 ï 4000 

4001 - 12000 

1,23 

1,15 

1,1 

1,06 

12001 -20000 

200001 ï 75000 

75001 - 200000 

1,03 

1,0 

0,97 

ɺʳʙʠʨʘʝʤ ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʝʨʠʡʥʦʩʪʴ ʚʳʧʫʩʢʘ ʜʣʷ 

ʰʪʘʤʧʦʚʢʠ ʂʩ ʥʝ ʚʳʙʠʨʘʝʪʩʷ ʪʘʢ ʢʘʢ ʧʦ ʚʝʩʫ ʥʝ ʧʦʧʘʜʘʝʪ ʚ ʜʠʘʧʘʟʦʥ (ʚʝʩ 

3,23ʢʛ, ʧʘʨʪʠʷ 1850 ʰʪ.). 

ɼʣʷ ʧʦʢʦʚʢʠ ʂʩ ʜʣʷ ʥʘʰʝʡ ʜʝʪʘʣʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʳ 

19. 

ʉʪʦʠʤʦʩʪʴ ʧʨʦʢʘʪʘ ʢʨʫʛ ʩʪ.45, ʛʦʨʷʯʝʢʘʪʥʳʡ ɻʆʉʊ ɻʆʉʊ 2590-2006, 

79,99 ʨʫʙʣʝʡ ʟʘ ʢʛ. 

ɺʳʧʦʣʥʷʝʤ ʨʘʩʯʝʪ ʜʣʷ ʟʘʛʦʪʦʚʢʠ , ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʡ ʰʪʘʤʧʦʚʢʦʡ. 

Cʧ
 ȟ ᶻ  Ȣ

τȟφz ρȟυz ρȟρ  τȟφ  σȟςσ ψ χυσωψ ʨʫʙ. 

ʀʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʳ ʜʝʣʘʝʤ ʚʳʚʦʜ 75398 < 79990, ʪʦ ʝʩʪʴ 

ʟʘʛʦʪʦʚʢʘ ʚ ʚʠʜʝ ʛʦʨʷʯʫʶ ʰʪʘʤʧʦʚʢʠ ʧʦ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʜʝʰʝʚʣʝ, ʢʨʫʛʦʚʦʛʦ 

ʧʨʦʢʘʪʘ ʥʦ ʧʨʠ ʵʪʦʤ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʚʟʷʪʴ ʠʤʝʥʥʦ 

ʝʛʦ, ʧʦʩʢʦʣʴʢʫ ʤʳ ʠʟʙʘʚʣʷʝʤʩʷ ʦʪ ʦʧʝʨʘʮʠʡ ʧʦʜʛʦʪʦʚʢʠ ʙʘʟʦʚʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʠʩʢʣʶʯʠʪʴ ʧʦʢʫʧʢʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʟʘʨʧʣʘʪʫ ʨʘʙʦʯʠʤ. ʕʪʦ ʧʦʚʳʩʠʪ ʪʝʤʧ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʘʨʪʠʠ ʠ 

ʫʚʝʣʠʯʠʪ ʦʢʫʧʘʝʤʦʩʪʴ.  

ʇʨʠ ʵʪʦʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʰʪʘʤʧʦʚʢʠ: ʤʠʥʠʤʠʟʠʨʦʚʘʥʳ ʧʦʪʝʨʠ 

ʤʘʪʝʨʠʘʣʘ, ʧʦʥʠʞʝʥʥʳʡ ʠʟʥʦʩ ʠʥʩʪʨʫʤʝʥʪʘ, ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ. 

ʇʨʠʤʝʥʷʝʪʩʷ ʚ ʩʨʝʜʥʝ ʠ ʢʨʫʧʥʦʩʝʨʠʡʥʦʤ, ʤʘʩʩʦʚʦʤ ʪʠʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 



 

ʆʩʪʘʸʪʩʷ ʦʧʨʝʜʝʣʠʪʩʷ ʥʘ ʢʘʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʝʸ ʚʳʛʦʜʥʝʝ ʚʳʧʦʣʥʷʪʴ ʠ 

ʜʘʪʴ ʦʙʦʩʥʦʚʘʥʠʝ (ʜʦʙʘʚʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ, ʦʧʠʩʘʪʴ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʇɿ ʠ ʜʦʢʣʘʜ). 

ʉʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʡ ʤʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʧʦ 

ʪʝʭʥʠʯʝʩʢʠʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʦʙʨʘʞʝʥʠʷʤ; 

ʆʙʦʩʥʦʚʘʪʴ ʚʳʙʦʨ ʬʦʨʤʳ ʟʘʛʦʪʦʚʢʠ (ʜʘʪʴ ʨʘʟʲʷʩʥʝʥʠʷ ʧʦ ʨʘʟʤʝʱʝʥʠʶ 

ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʸʤʘ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ ʠʣʠ ʰʪʘʤʧʘ, ʦʙʦʩʥʦʚʘʪʴ ʚʝʣʠʯʠʥʳ 

ʣʠʪʝʡʥʳʭ ʠʣʠ ʰʪʘʤʧʦʚʦʯʥʳʭ ʫʢʣʦʥʦʚ, ʭʘʨʘʢʪʝʨ ʚʳʧʦʣʥʝʥʠʷ ʦʪʚʝʨʩʪʠʡ, ʚʠʜʘ 

ʰʪʘʤʧʘ (ʦʪʢʨʳʪʳʡ ʠʣʠ ʟʘʢʨʳʪʳʡ ʠ ʧʦʯʝʤʫ) ʠ ʪʘʢ ʜʘʣʝʝ). 

 ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʚʳʙʦʨʘ ʦʟʥʘʢʦʤʠʪʝʩʴ ʩ ʥʠʞʝ ʫʢʘʟʘʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ:  

- ʀʟʛʦʪʦʚʣʝʥʠʝ ʰʪʘʤʧʦʚʦʢ ʠ ʧʦʢʦʚʦʢ. 

ʇʈʀʄɽʈ: 

 ʇʨʠʤʝʨ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ ʠ ʧʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ 

ʨʘʩʩʤʦʪʨʠʤ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ çʩʪʝʥʢʘè. 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ ʚʳʙʠʨʘʝʤ ʚ ʢʘʯʝʩʪʚʝ ʟʘʛʦʪʦʚʢʠ ʛʦʨʷʯʫʶ ʰʪʘʤʧʦʚʢʫ, ʪʘʢ ʢʘʢ 

ʰʪʘʤʧʦʚʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʦʚʢʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥʥʫʶ ʬʦʨʤʫ ʟʘʛʦʪʦʚʢʠ 

ʢ ʜʝʪʘʣʠ, ʤʝʥʴʰʠʝ ʧʨʠʧʫʩʢʘ ʠ ʚ ʠʪʦʛʝ ʫʤʝʥʴʰʝʥʠʝ ʨʘʩʭʦʜʘ ʤʝʪʘʣʣʘ (ʉʤʦʪʨʠ ʩʧʨʘʚʦʯʥʠʢ 

ʪʝʭʥʦʣʦʛʘ-ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʷ, ʂʦʩʠʣʦʚʘ, ʪʦʤ 1, ʩʪʨ.138). 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʰʪʘʤʧʦʚʢʠ, ʧʦʢʦʚʢʠ, ʣʠʪʴʷ: ʤʠʥʠʤʠʟʠʨʦʚʘʥʳ ʧʦʪʝʨʠ ʤʘʪʝʨʠʘʣʘ, 

ʧʦʥʠʞʝʥʥʳʡ ʠʟʥʦʩ ʠʥʩʪʨʫʤʝʥʪʘ, ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ. ʇʨʠʤʝʥʷʝʪʩʷ ʚ ʩʨʝʜʥʝ ʠ 

ʢʨʫʧʥʦʩʝʨʠʡʥʦʤ, ʤʘʩʩʦʚʦʤ ʪʠʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʝʜʦʩʪʘʪʢʠ: ʜʦʨʦʛʦʚʠʟʥʘ ʚʩʣʝʜʩʪʚʠʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʧʝʮʠʘʣʴʥʳʭ ʰʪʘʤʧʦʚ ʠ ʬʦʨʤ. 

         ɻʦʨʷʯʘʷ ʦʙʲʝʤʥʘʷ ʰʪʘʤʧʦʚʢʘ ð ʵʪʦ ʚʠʜ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ʧʦʢʦʚʢʠ ʠʟ ʥʘʛʨʝʪʦʡ ʟʘʛʦʪʦʚʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʰʪʘʤʧʘ. 

ʆʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʛʦʨʷʯʝʡ ʦʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʠ ʩʣʫʞʘʪ ʤʦʣʦʪʳ, ʢʨʠʚʦʰʠʧʥʳʝ 

ʛʦʨʷʯʝʰʪʘʤʧʦʚʦʯʥʳʝ ʧʨʝʩʩʳ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʦʚʦʯʥʳʝ ʤʘʰʠʥʳ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʨʝʩʩʳ, 

ʚʠʥʪʦʚʳʝ ʧʨʝʩʩʳ ʠ ʤʘʰʠʥʳ ʜʣʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʰʪʘʤʧʦʚʢʠ. 
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         ʗ ʧʨʝʜʣʘʛʘʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʟʛʦʪʦʚʣʝʥʠʝ ʰʪʘʤʧʘ ʥʘ ʢʨʠʚʦʰʠʧʥʳʭ 

ʛʦʨʷʯʝʰʪʘʤʧʦʚʦʯʥʳʭ ʧʨʝʩʩʘʭ ʩ ʚʳʪʘʣʢʠʚʘʪʝʣʷʤʠ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ:  

Å ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ; 

Å ʵʨʛʦʥʦʤʠʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ; 

Å ʙʝʟʦʧʘʩʥʫʶ ʠ ʵʢʦʥʦʤʠʯʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ; 

Å ʞʝʩʪʢʫʶ ʩʪʘʥʠʥʫ ʜʣʷ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ; 

Å ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʥʘʣʦʛʠʯʥʳʭ 

ʤʦʣʦʪʦʚ ʥʘ 35%;  

Å ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʜʥʦʛʦ ʠʟʜʝʣʠʷ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʰʪʘʤʧʦʚʢʠ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʢʨʳʪʳʡ 

ʰʪʘʤʧ, ʪʘʢ ʢʘʢ ʵʪʦ ʙʫʜʝʪ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ, ʯʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʢʨʳʪʳʡ.  

ɿʘʢʨʳʪʳʝ ʰʪʘʤʧʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʜʝʪʘʣʝʡ ʧʨʦʩʪʦʡ ʬʦʨʤʳ ʪʠʧʘ ʚʘʣʦʚ, ʢʘʯʘʣʦʢ, 

ʨʳʯʘʛʦʚ. ʊʘʢ ʞʝ ʜʣʷ ʥʠʭ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʪʦʯʥʘʷ ʜʦʟʠʨʦʚʢʘ ʤʝʪʘʣʣʘ ʟʘʛʦʪʦʚʢʠ ʜʣʷ 

ʰʪʘʤʧʦʚʢʠ ʩʚʷʟʘʥʘ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʠʟ-ʟʘ ʙʦʣʝʝ ʩʣʦʞʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ 

ʤʝʥʴʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʦʪʨʝʟʢʝ. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʟʘʛʦʪʦʚʦʢ ʪʨʝʙʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʰʪʘʤʧʦʚ, ʯʪʦ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʜʝʪʘʣʠ. ʀ ʠʟʥʦʩ ʟʘʢʨʳʪʦʛʦ ʰʪʘʤʧʦʚ ʚʳʰʝ ʯʝʤ ʫ ʦʪʢʨʳʪʦʛʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚ 

ʜʚʘ ʨʘʟʘ.  

ʐʪʘʤʧʦʚʢʘ ʚ ʦʪʢʨʳʪʳʭ ʰʪʘʤʧʘʭ ʥʘ ʢʨʠʚʦʰʠʧʥʳʭ ʛʦʨʷʯʝʰʪʘʤʧʦʚʦʯʥʳʭ ʧʨʝʩʩʘʭ 

(ʂɻʐʇ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʥʳʭ ʧʦʢʦʚʦʢ ʩ ʤʠʥʠʤʘʣʴʥʳʤ 

ʩʜʚʠʛʦʤ ʚ ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʝʤʘ, ʩ ʤʘʣʳʤʠ ʧʨʠʧʫʩʢʘʤʠ ʠ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʤʦʣʦʪʘʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. 

ʃʠʥʠʶ ʨʘʟʲʝʤʘ ʰʪʘʤʧʘ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʤʝʩʪʠʪʴ ʧʦ ʥʠʞʥʝʡ 

ʧʣʦʩʢʦʩʪʠ ʜʝʪʘʣʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʰʪʘʤʧʦʚʢʠ.  

 

ʈʠʩ. 12 ʨʘʟʤʝʱʝʥʠʝ ʣʠʥʠʠ ʨʘʟʲʸʤʘ ʰʪʘʤʧʘ 

5.7 ʈʘʩʯʝʪ ʧʦʛʨʝʰʥʦʩʪʠ ʙʘʟʠʨʦʚʘʥʠʷ 
 

ʈʠʩ. 11 ʂʨʠʚʦʰʠʧʥʳʡ 

ʛʦʨʷʯʝʰʪʘʤʧʦʚʦʯʥʳʡ ʧʨʝʩʩ  



 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʩʷ ʩʦ ʩʭʝʤʦʡ 

ʙʘʟʠʨʦʚʘʥʠʷ. ʉʫʱʝʩʪʚʫʝʪ ʰʝʩʪʴ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʙʘʟʠʨʦʚʘʥʠʷ: 

Å ʇʦ ʜʚʫʤ ʧʣʦʩʢʠʤ ʧʦʚʝʨʭʥʦʩʪʷʤ; 

Å ʇʦ ʥʘʨʫʞʥʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; 

Å ʇʦ ʦʪʚʝʨʩʪʠʶ ʥʘ ʧʘʣʝʮ ʫʩʪʘʥʦʚʦʯʥʳʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ; 

Å ʇʦ ʦʪʚʝʨʩʪʠʶ ʥʘ ʧʘʣʝʮ ʫʩʪʘʥʦʚʦʯʥʳʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʠ ʫʧʦʨ; 

Å ʇʦ ʮʝʥʪʨʦʚʳʤ ʛʥʝʟʜʘʤ (ʚʘʣʳ); 

Å ʇʦ ʜʚʫʤ ʦʪʚʝʨʩʪʠʷʤ. 

ɺ ʧʨʦʝʢʪʠʨʫʝʤʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ 

çʉʪʝʥʢʘè ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʬʨʝʟʝʨʥʦʤ ʩʪʘʥʢʝ. ʇʨʠ ʵʪʦʤ ʜʝʪʘʣʴ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʝ ʬʨʝʟʝʨʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʜʚʘ 

ʫʩʪʘʥʦʚʦʯʥʳʭ ʧʘʣʴʮʘ: ʮʠʣʠʥʜʨʠʯʝʩʢʦʤʫ ʩ ʜʠʘʤʝʪʨʦʤ 10f7 ʠ ʩʨʝʟʘʥʥʦʤʫ ʩ 

ʜʠʘʤʝʪʨʦʤ 10f7. ʅʦ ʩʥʘʯʘʣʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦʚʠʪʴ ʙʘʟʳ, 

ʜʣʷ ʩʚʝʨʣʝʥʠʷ ʙʘʟʦʚʳʭ ʦʪʚʝʨʩʪʠʡ, ʪʘʢ ʢʘʢ ʩʚʝʨʣʝʥʠʝ ʤʳ ʙʫʜʝʤ ʚʳʧʦʣʥʷʪʴ ʚ 

ʢʦʥʜʫʢʪʦʨʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʝʪ 

ʧʦʛʨʝʰʥʦʩʪʠ ʙʘʟʠʨʦʚʘʥʠʷ ʜʣʷ ʜʚʫʭ ʚʠʜʦʚ ʫʩʪʘʥʦʚʢʠ: 

Å ʇʦ ʜʚʫʤ ʧʣʦʩʢʠʤ ʧʦʚʝʨʭʥʦʩʪʷʤ; 

Å ʇʦ ʜʚʫʤ ʦʪʚʝʨʩʪʠʷʤ. 

ʇʝʨʚʳʡ ʨʘʩʯʝʪ ʧʨʦʚʦʜʠʤ ʥʘ ʙʘʟʠʨʦʚʘʥʠʝ ʟʘʛʦʪʦʚʢʠ ʚ ʢʦʥʜʫʢʪʦʨʝ ʜʣʷ 

ʩʚʝʨʣʝʥʠʷ ʙʘʟʦʚʳʭ ʦʪʚʝʨʩʪʠʡ (ʈʠʩ.12). 

 

ʈʠʩ. 13 ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʙʘʟʠʨʦʚʘʥʠʷ ʜʣʷ ʩʚʝʨʣʝʥʠʷ ʙʘʟʦʚʳʭ ʦʪʚʝʨʩʪʠʡ 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʨʘʩʩʯʠʪʘʪʴ ʩʫʤʤʘʨʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʦʪʚʝʨʩʪʠʡ. 



 

‐ʦ ‐ʙ ‐ʫ; 

ʛʜʝ, ‐ʙ - ʧʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ; 

‐ʫ ï ʧʦʛʨʝʰʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ; 

ʀ ʝʩʣʠ ʤʳ ʧʨʠʥʠʤʘʝʤ ʯʪʦ ʢʦʥʜʫʢʪʦʨ ʙʫʜʝʪ ʠʤʝʪʴ ʧʣʘʩʪʠʥʫ ʫʧʦʨʥʫʶ ʚ 

ʢʘʯʝʩʪʚʝ ʥʘʧʨʘʚʣʷʶʱʝʡ ʙʘʟʳ ʠ ʫʧʦʨ ʚ ʚʠʜʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʧʘʣʴʮʘ ʜʣʷ 

ʦʧʦʨʥʦʡ ʙʘʟʳ  ʠ ʧʨʠʭʚʘʪʳ ʩ ʵʢʩʮʝʥʪʨʠʢʦʚʳʤ ʟʘʞʠʤʦʤ (ʈʠʩ. 13). 

 

ʈʠʩ. 14 ʋʩʣʦʚʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʢʦʥʜʫʢʪʦʨʘ ʩ ʥʘʧʨʘʚʣʷʶʱʝʡ ʠ ʦʧʦʨʥʦʡ ʙʘʟʦʡ 

 ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʦʡ ʩʭʝʤʦʡ ʙʘʟʠʨʦʚʘʥʠʷ çʇʦ ʜʚʫʤ ʧʣʦʩʢʠʤ 

ʧʦʚʝʨʭʥʦʩʪʷʤè ʧʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʦʪʚʝʨʩʪʠʡ ʜʣʷ 

ʨʘʟʤʝʨʦʚ çAè ʠ çaè ʦʪ ʥʘʧʨʘʚʣʷʶʱʝʡ ʙʘʟʳ ʨʘʚʥʷʝʪʩʷ ʥʦʣʶ. ɼʣʷ ʨʘʟʤʝʨʦʚ çBè 

ʠ çbè ʧʨʠ ʫʯʸʪʝ ʦʙʝʩʧʝʯʝʥʠʷ ʫʛʣʘ ʤʝʞʜʫ ʥʘʧʨʘʚʣʷʶʱʝʡ ʠ ʦʧʦʨʥʦʡ ʙʘʟʦʡ 

ʨʘʚʥʦʡ 90Ü, ʧʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʡ ʥʦʣʶ (ʉʤʦʪʨʠ 

ʩʧʨʘʚʦʯʥʠʢ ʪʝʭʥʦʣʦʛʘ-ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʷ, ʂʦʩʠʣʦʚʘ, ʪʦʤ 1, ʩʪʨ.45, ʪʘʙʣ.18, 

ʩʭʝʤʘ1).  

ɺ ʵʪʦʤ ʩʣʫʯʘʝ: 

 ‐ʙ = 0 

ʘ ʟʥʘʯʝʥʠʝ ὖʫ (ʉʤʦʪʨʠ ʩʧʨʘʚʦʯʥʠʢ ʪʝʭʥʦʣʦʛʘ-ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʷ, ʂʦʩʠʣʦʚʘ, 

ʪʦʤ 1, ʩʪʨ.43, ʪʘʙʣ.14). ʅʘʠʙʦʣʴʰʠʡ ʨʘʟʤʝʨ ʜʝʪʘʣʠ ʧʦ ʥʦʨʤʘʣʠ 
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(ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ) ʢ ʫʩʪʘʥʦʚʦʯʥʦʡ ʙʘʟʝ ʨʘʚʝʥ 30ʤʤ (ʩʤʦʪʨʠ ʈʠʩ.8). ɺ ʪʘʙʣʠʮʝ 

ʚʳʙʠʨʘʝʤ ʢʘʢ ʯʠʩʪʦ ʦʙʨʘʙʦʪʘʥʥʘʷ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʚ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʩ 

ʵʢʩʮʝʥʪʨʠʢʦʚʳʤʠ ʟʘʞʠʤʘʤʠ. 

‐ʫ = 100 ʤʢʤ = 0,1 ʤʤ 

Ůʦ ï ʧʦʛʨʝʰʥʦʩʪʴ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʦʪʚʝʨʩʪʠʡ. 

Ůʦ= 0
2
+0,12 = 0,1 ʤʤ 

ɺʪʦʨʦʡ ʨʘʩʯʝʪ ʧʨʦʚʦʜʠʤ ʥʘ ʙʘʟʠʨʦʚʘʥʠʝ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʬʨʝʟʝʨʥʦʛʦ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʥʘ ʩʪʘʥʢʝ ʩ ʏʇʋ. ɼʣʷ ʯʝʛʦ ʧʨʠʤʝʥʷʝʤ ʤʝʪʦʜ çʇʦ ʜʚʫʤ 

ʦʪʚʝʨʩʪʠʷʤè (ʉʤʦʪʨʠ ʩʧʨʘʚʦʯʥʠʢ ʪʝʭʥʦʣʦʛʘ-ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʷ, ʂʦʩʠʣʦʚʘ, 

ʪʦʤ1, ʩʪʨ.48, ʪʘʙʣ.18, ʩʭʝʤʘ19). 

 

ʈʠʩ. 15 ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʙʘʟʠʨʦʚʘʥʠʷ ʜʣʷ ʦʧʝʨʘʮʠʠ ʬʨʝʟʝʨʥʘʷ ʩ ʏʇʋ 

 ʇʘʣʴʮʳ ʚʳʙʠʨʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʥʘ ʜʝʪʘʣʠ, ʧʦʩʘʜʢʦʡ 

ß10H9/f7. ʈʘʩʯʸʪ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ, ʘ ʧʦʪʦʤ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ὖ̕ ʥʘ ʦʧʝʨʘʮʠʶ. 

‐ʬ ‐ʙ ‐ʫ; 

 ὖ̕  ï ʧʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ ʦʧʝʨʘʮʠʠ ʬʨʝʟʝʨʥʦʡ ʩ ʏʇʋ; 

 ὖ̂ ï ʧʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ ʤʝʞʦʩʝʚʦʛʦ ʨʘʩʩʪʦʷʥʠʷ; 
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ὖ̔ ï ʧʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ ʫʩʪʘʥʦʚʢʠ ʜʝʪʘʣʠ; 

‐ʚ ὸὥὲ‌ ὒ ; 

 ὸὥὲ‌ ï ʫʛʣʦʚʦʝ ʦʪʢʣʦʥʝʥʠʝ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʦʪʚʝʨʩʪʠʡ; 

 ὒ  ï ʛʘʙʘʨʠʪʥʳʡ ʨʘʟʤʝʨ ʜʝʪʘʣʠ ʧʦ ʚʝʨʪʠʢʘʣʠ; 

 

Lmax = 384 ï ʜʣʠʥʘ ʟʘʛʦʪʦʚʢʠ, ʤʤ. 

 

ʈʠʩ. 16 ʉʭʝʤʘ ʧʦʛʨʝʰʥʦʩʪʠ ʙʘʟʠʨʦʚʘʥʠʷ 

ὸὥὲ‌
Ὓ Ὓ

ςὒ
 

 Ὓ  - ʤʘʢʩʠʤʘʣʴʥʳʡ ʟʘʟʦʨ ʧʦʩʘʜʢʠ ʧʝʨʚʦʛʦ ʦʪʚʝʨʩʪʠʷ; 

 Ὓ  - ʤʘʢʩʠʤʘʣʴʥʳʡ ʟʘʟʦʨ ʧʦʩʘʜʢʠ ʚʪʦʨʦʛʦ ʦʪʚʝʨʩʪʠʷ; 

 L ï ʤʝʞʦʩʝʚʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʪʚʝʨʩʪʠʷʤʠ; 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ Ὓ  ʠ Ὓ  ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʭʝʤʫ ʧʦʣʝʡ 

ʜʦʧʫʩʢʦʚ ʧʦʩʘʜʢʠ ʚ ʩʠʩʪʝʤʝ ʦʪʚʝʨʩʪʠʷ ʙʘʟʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ. 



 

 

ʈʠʩ. 17 ʉʭʝʤʘ ʧʦʣʝʡ ʜʦʧʫʩʢʦʚ 

ɹʘʟʦʚʳʝ ʦʪʚʝʨʩʪʠʷ ʚ ʟʘʛʦʪʦʚʢʝ ʜʠʘʤʝʪʨʦʤ 10H9. 

Å10H9 (+0,036) 

Dmax = 10,036 ʤʤ; 

Dmin = 10 ʤʤ; 

 

ɹʘʟʦʚʳʝ ʧʘʣʴʮʳ ʥʘ ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ ʜʠʘʤʝʪʨʦʤ 10f7. 

Å10f7(
-0.0ςψ
-0.013

) 

dmax = 9,987 ʤʤ; 

dmin = 9,972 ʤʤ; 

Smax1 = Dmax - dmin = 10,036-9,972 = 0,064 ʤʤ 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʜʝʪʘʣʴ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʜʚʫʭ ʦʜʠʥʘʢʦʚʳʭ ʦʪʚʝʨʩʪʠʷʭ  Ὓ   

Ὓ ; 

ɺ ʠʥʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʙʘʟʦʚʳʝ ʦʪʚʝʨʩʪʠʷ ʠʤʝʶʪ ʨʘʟʥʳʝ ʥʦʤʠʥʘʣʴʥʳʝ 

ʨʘʟʤʝʨʳ, ʚʳʧʦʣʥʷʶʪʩʷ ʜʚʝ ʩʭʝʤʳ ʧʦʣʝʡ ʜʦʧʫʩʢʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʥʦʤʠʥʘʣʴʥʦʛʦ 

ʨʘʟʤʝʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ  Ὓ  ʠ Ὓ  ʙʫʜʫʪ ʠʤʝʪʴ ʨʘʟʥʳʝ ʟʥʘʯʝʥʠʷ. 

 ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ: 

Ὓ ὉὛ ὩὭσφςψ φτ ʤʢʤ = 0.064 ʤʤ; 



 

ʈʘʩʩʪʦʷʥʠʝ L ï ʥʘʠʙʦʣʴʰʝʝ ʤʝʞʮʝʥʪʨʦʚʦʝ ʨʘʩʩʪʦʷʥʠʝ ʙʘʟʦʚʳʭ ʦʪʚʝʨʩʪʠʡ 

(ʈʠʩ.14),  

ʨʘʩʧʦʣʦʞʝʥʦ ʧʦ ʦʩʠ ʍ ʠ ʨʘʚʥʷʝʪʩʷ 367 ʤʤ. 

ɽʩʣʠ ʞʝ ʧʘʣʴʮʳ ʨʘʟʥʝʩʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʜʚʫʤ ʦʩʷʤ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ (ʈʠʩ.17) 

ʪʦʛʜʘ ʜʣʠʥʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʛʠʧʦʪʝʥʫʟʘ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ.  

 

ʈʠʩ. 18 ʅʘʭʦʞʜʝʥʠʷ ʨʘʟʤʝʨʘ L ʝʩʣʠ ʧʘʣʴʮʳ ʨʘʟʥʝʩʝʥʳ ʧʦ ʜʚʫʤ ʦʩʷʤ 

ὒ Ѝὥ ὦ ЍσψȢυ χυ 84.3 ʤʤ; 

ʛʜʝ, tga - ʪʘʥʛʝʥʩ ʫʛʣʘ ʧʝʨʝʢʦʩʘ ʟʘʛʦʪʦʚʢʠ, ʤʤ; 

Lmax = 460 ï ʜʣʠʥʘ ʟʘʛʦʪʦʚʢʠ, ʤʤ. 

ὸὫ‌
Ȣ Ȣ

0,00017 ʤʤ; 

‐ʙ ὸὫ‌ ὒ πȟπππρχτφππȟπχψ ̍ ;̍ 

ʈʘʩʩʯʠʪʳʚʘʝʤ ʧʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ ʦʧʝʨʘʮʠʠ ʬʨʝʟʝʨʥʘʷ ʩ ʏʇʋ: 

ʟʥʘʯʝʥʠʝ ὖʫ (ʉʤʦʪʨʠ ʩʧʨʘʚʦʯʥʠʢ ʪʝʭʥʦʣʦʛʘ-ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʷ, ʂʦʩʠʣʦʚʘ, ʪʦʤ 

1, ʩʪʨ.43, ʪʘʙʣ.14). ʅʘʠʙʦʣʴʰʠʡ ʨʘʟʤʝʨ ʜʝʪʘʣʠ ʧʦ ʥʦʨʤʘʣʠ (ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ) 

ʢ ʫʩʪʘʥʦʚʦʯʥʦʡ ʙʘʟʝ ʨʘʚʝʥ 30ʤʤ (ʩʤʦʪʨʠ ʈʠʩ.8). ɺ ʪʘʙʣʠʮʝ ʚʳʙʠʨʘʝʤ ʢʘʢ ʯʠʩʪʦ 

ʦʙʨʘʙʦʪʘʥʥʘʷ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʚ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʩ ʧʥʝʚʤʘʪʠʯʝʩʢʠʤ 

(ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʫ ʥʘʩ) ʧʨʠʚʦʜʦʤ 

 ὖʫ = 65 ʤʢʤ = 0,065ʤʤ; 

Ůʬ - ʧʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ, ʤʤ: 

‐ʬ ‐ʙ ‐ʫ πȟπχψ πȟπφυ=πȟρ ʤʤ; 
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ʆʙʱʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ: 

‐̏̂̚ ‐̏ ‐̕ πȟρ πȟρ πȟς ̍ ;̍ 

ʊʘʙʣʠʮʘ 8. ʇʨʦʚʝʨʢʘ ʛʦʜʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʜʝʪʘʣʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʧʦʛʨʝʰʥʦʩʪʴʶ ʙʘʟʠʨʦʚʘʥʠʷ 

ʅʦʤʠʥʘʣʴʥʳʡ 

ʨʘʟʤʝʨ 
ʢʚʘʣʠʪʝʪ ʜʦʧʫʩʢ ʧʦʛʨʝʰʥʦʩʪʴ ʛʦʜʥʦʩʪʴ 

460 h14 -1.55 0. 2 ʛʦʜʝʥ 

120 h14 -0.87 0. 2 ʛʦʜʝʥ 

52 ʅ14 0.84 0. 2 ʛʦʜʝʥ 

46 h14 -0.62 0. 2 ʛʦʜʝʥ 

26 ʅ14 0.52 0. 2 ʛʦʜʝʥ 

3 h14 -0.25 0. 2 ʛʦʜʝʥ 

 

ɺʳʚʦʜ, ʧʦʛʨʝʰʥʦʩʪʴ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ. 

 

5.8 ʈʘʩʯʝʪ ʧʨʠʧʫʩʢʦʚ ʠ ʥʘʧʫʩʢʦʚ 
 

ɺ ʵʪʦʤ ʧʫʥʢʪʝ ʩʣʝʜʫʝʪ ʜʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʘʟʣʠʯʥʳʤ ʤʝʪʦʜʘʤ ʨʘʩʯʝʪʘ 

ʧʨʠʧʫʩʢʦʚ. ʇʨʠʚʝʩʪʠ ʤʝʪʦʜʠʢʫ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʧʫʩʢʦʚ. 

ʅʘ ʦʜʥʫ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʩʩʯʠʪʘʪʴ ʚʝʣʠʯʠʥʫ ʧʨʠʧʫʩʢʘ ʘʥʘʣʠʪʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ, ʥʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʧʨʠʧʫʩʢʘ ʥʘ ʩʪʝʥʢʫ ʨʘʟʤʝʨʦʤ 3 ʤʤ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʧʨʠʧʫʩʢʘ ʧʦʢʦʚʢʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʰʪʘʤʧʦʚʘʥʠʝʤ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʤʘʩʩʫ ʧʦʢʦʚʢʠ ʚʳʙʠʨʘʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʂʨ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʨʘʩʯʝʪʥʦʡ ʤʘʩʩʳ ʧʦʢʦʚʢʠ (ʉʤʦʪʨʠ ɻʆʉʊ 7505-

89 ɻʨʫʧʧʘ ɺ03 ʄɽɾɻʆʉʋɼɸʈʉʊɺɽʅʅʓʁ ʉʊɸʅɼɸʈʊ ʇʆʂʆɺʂʀ 

ʉʊɸʃʔʅʓɽ ʐʊɸʄʇʆɺɸʅʅʓɽ, ʩʪʨ.24, ʪʘʙʣ.20). ɺʳʙʠʨʘʝʤ ʂʨ ʠʟ ʛʨʫʧʧʳ 

1.1 ʩ ʧʨʷʤʦʡ ʦʩʴʶ ʦʪ 1,3 ʜʦ 1,6, ʙʝʨʝʤ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʂʨ =1,45. 

ʈʘʩʩʯʠʪʳʚʘʝʤ ʧʨʠʙʣʠʟʠʪʝʣʴʥʫʶ ʤʘʩʩʫ ʧʦʢʦʚʢʠ Gʧ: 

Ὃ̐ ὑ Ὃ̅ ρȟτυπȟφψχπȟωωφ ̋ Ȣ̄; 

Gʜ ï ʤʘʩʩʘ ʜʝʪʘʣʠ 0,687 ʢʛ. 
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ʅʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʩʣʦʞʥʦʩʪʴ ʧʦʢʦʚʢʠ ʉ, ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ: 

˞ Ὃ̐ȾὋ̕ ; 

 Gʬ ï ʤʘʩʩʘ ʧʨʦʩʪʦʡ ʬʠʛʫʨʳ, ʚ ʢʦʪʦʨʫʶ ʚʧʠʩʳʚʘʝʪʩʷ ʧʦʢʦʚʢʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʤʝʪʦʜʘ ʥʘʭʦʞʜʝʥʠʷ Gʬ.  

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʘʟʙʠʪʴ ʬʦʨʤʫ ʜʝʪʘʣʠ ʥʘ ʵʣʝʤʝʥʪʘʨʥʳʝ 

ʬʠʛʫʨʳ ʠ ʨʘʩʩʯʠʪʘʪʴ ʠʭ ʦʙʲʸʤ ʠ ʫʤʥʦʞʠʪʴ ʥʘ ʧʣʦʪʥʦʩʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʤʘʩʩʳ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʕʣʝʤʝʥʪʳ ʩʫʤʤʠʨʫʝʤ ʠʣʠ ʚʳʯʠʪʘʝʤ ʠ 

ʧʦʣʫʯʘʝʤ ʤʘʩʩʫ ʧʦʢʦʚʢʠ. 

 

ʈʠʩ. 19 ʅʘʭʦʞʜʝʥʠʷ ʨʘʟʤʝʨʘ L ʝʩʣʠ ʧʘʣʴʮʳ ʨʘʟʥʝʩʝʥʳ ʧʦ ʜʚʫʤ ʦʩʷʤ 

 

Å ʇʝʨʚʳʡ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʥʘʭʦʞʜʝʥʠʝ ʤʘʩʩʳ ʧʨʦʩʪʦʡ ʬʠʛʫʨʳ 

Gʬ, ʢʘʢ ʦʙʲʸʤʘ ʵʣʝʤʝʥʪʘ ʩ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʤʠ ʧʨʠʧʫʩʢʘʤʠ 2 ï 3 ʤʤ ʚ 

ʢʘʞʜʫʶ ʩʪʦʨʦʥʫ ʠ ʫʤʥʦʞʝʥʥʳʝ ʥʘ ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ Ro. ʇʣʦʪʥʦʩʪʴ 

ʤʘʪʝʨʠʘʣʘ Ro ʙʝʨʝʤ ʠʟ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʚ ʨʘʟʜʝʣʝ 

çʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʘ ʜʝʪʘʣʠ ʠ ʝʛʦ ʩʚʦʡʩʪʚʘè. 

ʅʘʭʦʞʜʝʥʠʝ ʤʘʩʩʳ 1 ʵʣʝʤʝʥʪʘ Gʬ1 



 

Ὃ̕ ̅̌̉̎ ς́ ς ̙̉ ̑̉̎ ς́ ς ̜̃̒̏̓ς́

ς Ὑ ; 

Ὃ̕ τφπτ ρπττ σπτ πȟππςψυτψυυȢψυ ʛʨ. 

ʅʘʭʦʞʜʝʥʠʝ ʤʘʩʩʳ 2 ʵʣʝʤʝʥʪʘ Gʬ2 (ʩʧʦʩʦʙʳ ʥʘʭʦʞʜʝʥʠʷ ʧʣʦʱʘʜʠ 

ʪʨʝʫʛʦʣʴʥʠʢʘ) 

     Ὃ̕ ̅̌̉̎ς́ ̜̃̒̏̓́ ̝̓̑̆̔̄̏̌̎̉̋́ς ̜̃̒̏̓́

ς Ὑ ; 

                Ὃ̕ ρρςς ρφς σπ ς ς πȟππςψυ

ωωȢτς ʛʨ. 

ʅʘʭʦʞʜʝʥʠʝ ʤʘʩʩʳ 3 ʵʣʝʤʝʥʪʘ Gʬ3 

  Ὃ̕  Ὃ̕  

ʅʘʭʦʞʜʝʥʠʝ ʤʘʩʩʳ 4 ʵʣʝʤʝʥʪʘ Gʬ4 

Ὃ̕ ̅̌̉̎ ς́ ς ̙̉̑̉̎ς́ ς ̜̃̒̏̓ς́

ς Ὑ ; 

Ὃ̕ τυ ς ρφτ σπτ πȟππςψυψρȢωψ ʛʨ. 

ʅʘʭʦʞʜʝʥʠʝ ʤʘʩʩʳ 5 ʵʣʝʤʝʥʪʘ Gʬ5 (ʩʧʦʩʦʙʳ ʥʘʭʦʞʜʝʥʠʷ ʧʣʦʱʘʜʠ 

ʪʨʝʫʛʦʣʴʥʠʢʘ) 

     Ὃ̕ ̅̌̉̎ς́ ̜̃̒̏̓́ ̝̓̑̆̔̄̏̌̎̉̋́ς ̜̃̒̏̓́

ς Ὑ ; 

                Ὃ̕ σς ς ρφς σπ ς ς πȟππςψυ

ςωȢφυ ʛʨ. 

ʅʘʭʦʞʜʝʥʠʝ ʤʘʩʩʳ 6 ʵʣʝʤʝʥʪʘ Gʬ6 

Ὃ̕ ̅̌̉̎ς́ ̙̉̑̉̎ς́ ς ̜̃̒̏̓ς́ ς Ὑ ; 

Ὃ̕ τυ ς ρφτ σπτ πȟππςψυψρȢωψ ʛʨ. 

ʅʘʭʦʞʜʝʥʠʝ ʤʘʩʩʳ 7 ʵʣʝʤʝʥʪʘ Gʬ7 

Ὃ̕ ̅̌̉̎ ς́ ς ̙̉̑̉̎ς́ ̜̃̒̏̓ς́ ς Ὑ ; 

Ὃ̕ τρψτ ρφς φ τ πȟππςψυςρφȢτψ ʛʨ. 



 

ʅʘʭʦʞʜʝʥʠʝ ʤʘʩʩʳ 8 ʠ 10 ʵʣʝʤʝʥʪʘ Gʬ8 ʠ Gʬ10 (ʩʧʦʩʦʙʳ ʥʘʭʦʞʜʝʥʠʷ 

ʧʣʦʱʘʜʠ ʪʨʝʫʛʦʣʴʥʠʢʘ) 

     Ὃ̕ ̅̌̉̎ς́ ̜̃̒̏̓́ ̝̓̑̆̔̄̏̌̎̉̋́ς ̜̃̒̏̓́

ς Ὑ ; 

                Ὃ̕ ψ ς χ ς ρπτς ς πȟππςψυ

ρσȢψυ ʛʨ. 

                Ὃ̕  Ὃ̕  

ʅʘʭʦʞʜʝʥʠʝ ʤʘʩʩʳ 9 ʵʣʝʤʝʥʪʘ Gʬ9 

Ὃ̕ ̙̅̌̉̎́ ̉̑̉̎ς́ ̜̃̒̏̓ς́ ς Ὑ ; 

Ὃ̕ υπ χ ς ρπττ πȟππςψυρσψȢυρ ʛʨ. 

ʅʘʭʦʜʠʤ ʤʘʩʩʫ ʧʦʢʦʚʢʠ Gʬ 

Ὃ̕ Ὃ̕ Ὃ̕ Ὃ̕ Ὃ̕ Ὃ̕ Ὃ̕ Ὃ̕ Ὃ̕ Ὃ̕ Ὃ̕ ; 

Ὃ̕ τȢψυφπȢπωωπȢπωωπȢπψςπȢπσπȢπψςπȢςρχ

πȢπρτπȢρσωπȢπρτυȢτφψ ʢʛ; 

Å ɺʦ ʚʪʦʨʦʤ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ Gʬ ʤʳ ʩʪʨʦʠʤ ʚ ʉɸʇʈ çʂʦʤʧʘʩè ʤʦʜʝʣʴ ʥʘ 

2 ï 3 ʤʤ ʙʦʣʴʰʝ ʚ ʢʘʞʜʫʶ ʩʪʦʨʦʥʫ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʜʝʪʘʣʠ. 

ʇʨʠʩʚʘʠʚʘʝʤ ʤʘʪʝʨʠʘʣ ʜʝʪʘʣʠ ʢʘʢ ʚ ʯʝʨʪʝʞʝ ʠ ʧʨʦʩʯʠʪʳʚʘʝʤ ʄʎʍ. ʊʘʤ 

ʤʳ ʧʦʣʫʯʘʝʤ ʚʝʩ ʧʨʦʩʪʦʡ ʬʠʛʫʨʳ (ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ) ʚ ʛʨʘʤʤʘʭ.  

ʇʝʨʝʚʦʜʠʤ Gʬ ʠʟ ʛʨʘʤʤ ʚ ʢʠʣʦʛʨʘʤʤʳ: 

 

ʈʠʩ. 20 ʕʄɼ ʧʦʢʦʚʢʠ ʜʣʷ ʨʘʩʯʸʪʘ ʝʸ ʤʘʩʩʳ 



 

ʄʘʩʩʘ ʧʦʩʣʝ ʟʘʤʝʨʘ ʩʦʩʪʘʚʣʷʝʪ Gʬ=5,325 ʢʛ 

ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉɸʇʈ ʜʘʸʪ ʙʦʣʝʝ ʪʦʯʥʳʡ 

ʨʝʟʫʣʴʪʘʪ. 

˞
Ὃ̐

Ὃ̕

πȟωωφ

υȟσςυ
πȟρψχ ̋ Ȣ̄ 

ɺʳʙʠʨʘʝʤ ʩʣʦʞʥʦʩʪʴ ʟʘʛʦʪʦʚʢʠ ʠʟ ʯʝʪʳʨʝʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʉ (ʉʤʦʪʨʠ 

ʩʧʨʘʚʦʯʥʠʢ ʪʝʭʥʦʣʦʛʘ-ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʷ, ʂʦʩʠʣʦʚʘ, ʪʦʤ 1, ʩʪʨ.145, ʚʥʠʟʫ 

ʩʪʨʘʥʠʮʳ). ɺʳʙʠʨʘʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪ ʉ3 ʦʪ 0,16 ʜʦ 0,32.  

   ʊʘʙʣʠʮʘ 9. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʨʘʩʯʸʪʝ ʧʨʠʧʫʩʢʘ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ʇʝʨʝʭʦʜ IT 

ʂʚʘʣʠʪʝʪ 

ʪʦʯʥʦʩʪʠ 

ʈʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ,ʤʢʤ 

æ Rz h ɟ ‐ zmin znom 

0. ʐʪʘʤʧʦʚʘʥʠʝ 16 
+800 

-400 
80 150 894 - - - 

1. 
ʌʨʝʟʝʨʦʚʘʥʠʝ 

ʯʝʨʥʦʚʦʝ 
15 -400 32 50 54 136 1260 2460 

2.  
ʌʨʝʟʝʨʦʚʘʥʠʝ 

ʯʠʩʪʦʚʦʝ 
14 -250 12.5 50 2.7 136 272 922 

æï ʜʦʧʫʩʢ (ʉʤʦʪʨʠ ʩʧʨʘʚʦʯʥʠʢ ʪʝʭʥʦʣʦʛʘ-ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʷ, ʂʦʩʠʣʦʚʘ, ʪʦʤ 1, 

ʩʪʨ.146, ʪʘʙʣ.23), ʧʦʜʙʠʨʘʝʤ ʠʩʧʦʣʴʟʫʷ ʤʘʩʩʫ ʧʦʢʦʚʢʠ Gʧ=0,261 ʢʛ ʠ 

ʩʤʝʰʘʝʤʩʷ ʚ ʧʨʘʚʦ ʜʦ ʉ1 ʧʦ ʧʨʷʤʦʡ, ʘ ʦʪ ʥʝʝ ʩʤʝʱʘʝʤʩʷ ʧʦ ʥʘʢʣʦʥʥʦʡ ʜʦ 

ʧʝʨʝʩʝʯʝʥʠʷ ʢ ʢʦʵʬʬʠʮʠʝʥʪʫ ʉ3 ʧʝʨʝʤʝʱʘʝʤʩʷ ʧʦ ʧʨʷʤʦʡ ʜʦ ʩʪʦʣʙʮʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʘʩʱʠʪʳʚʘʝʤʦʛʦ ʵʣʝʤʝʥʪʘ ʨʘʟʤʝʨʘ ʧʦʢʦʚʢʠ (ɼʦ 50 ʪʘʢ ʢʘʢ 

ʫ ʥʘʩ ʨʘʩʩʯʠʪʳʚʘʝʤʦʝ ʨʝʙʨʦ 3ʤʤ).   

Rz - ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʠ h - ʛʣʫʙʠʥʘ ʜʝʬʝʢʪʥʦʛʦ ʩʣʦʷ ʜʣʷ ʟʘʛʦʪʦʚʢʠ (ʉʤʦʪʨʠ 

ʩʧʨʘʚʦʯʥʠʢ ʪʝʭʥʦʣʦʛʘ-ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʷ, ʂʦʩʠʣʦʚʘ, ʪʦʤ 1, ʩʪʨ.186, ʪʘʙʣ.12), 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʤʘʩʩʝ ʧʦʢʦʚʢʠ Gʧ=0,261 ʢʛ, ʯʪʦ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,25 ʜʦ 4 

ʢʛ. ɺʳʙʨʘʣʠ Rz =160 ʤʢʤ, h=200 ʤʢʤ; 
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Rz - ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʠ h - ʛʣʫʙʠʥʘ ʜʝʬʝʢʪʥʦʛʦ ʩʣʦʷ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ (ʉʤʦʪʨʠ 

ʩʧʨʘʚʦʯʥʠʢ ʪʝʭʥʦʣʦʛʘ-ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʷ, ʂʦʩʠʣʦʚʘ, ʪʦʤ 1, ʩʪʨ.188, ʪʘʙʣ.25), 

ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʩʧʦʩʦʙʫ ʦʙʨʘʙʦʪʢʠ ʠ ʢʚʘʣʠʪʝʪʫ ʪʦʯʥʦʩʪʠ ʚ ʨʘʟʜʝʣʝ çʈʳʯʘʛʠè, ʚ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ʯʝʨʥʦʚʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ ʧʦ 12 ʢʚʘʣʠʪʝʪʫ. ɺʳʙʨʘʣʠ Rz =32 ʤʢʤ, 

h=50 ʤʢʤ. ɼʣʷ ʯʠʩʪʦʚʦʛʦ ʚʟʷʣʠ ʬʨʝʟʝʨʦʚʘʥʠʝ ʧʦ 11 ʢʚʘʣʠʪʝʪʫ. ɺʳʙʨʘʣʠ Rz =10 

ʤʢʤ, h=15 ʤʢʤ; ɺʩʝ ʥʘʡʜʝʥʥʳʝ ʜʘʥʥʳʝ ʟʘʥʦʩʠʤ ʚ ʪʘʙʣʠʮʫ 9. 

Ʌʦ - ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʟʘʛʦʪʦʚʢʠ  

”  ”̋ ”̒  ̍, 

ʛʜʝ ɟʢ ï ʢʦʨʦʙʣʝʥʠʝ ʟʘʛʦʪʦʚʢʠ, ʤʢʤ (ʉʤʦʪʨʠ ʩʧʨʘʚʦʯʥʠʢ ʪʝʭʥʦʣʦʛʘ-

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʷ, ʂʦʩʠʣʦʚʘ, ʪʦʤ 1, ʩʪʨ.186, ʪʘʙʣ.17); ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʥʘʠʙʦʣʴʰʝʤʫ ʨʘʟʤʝʨʫ ʟʘʛʦʪʦʚʢʠ ʠ ʢʘʢ ʧʦʚʳʰʝʥʥʦʡ ʪʦʯʥʦʩʪʠ ʩʦʛʣʘʩʥʦ 

ʪʦʯʥʦʩʪʠ ʊ4 ɟʢ = ҟʢʦʨ=0.5 ʤʤ; 

ɟʩʤ ï ʩʤʝʱʝʥʠʝ ʰʪʘʤʧʦʚ ʤʢʤ; ʆʧʷʪʴ ʚʦʟʚʨʘʱʘʝʤʩʷ ʢ ʪʘʙʣʠʮʝ çɼʦʧʫʩʢʠ ʥʘ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʢʦʚʦʢ. (ʉʤʦʪʨʠ ʩʧʨʘʚʦʯʥʠʢ ʪʝʭʥʦʣʦʛʘ-ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʷ, 

ʂʦʩʠʣʦʚʘ, ʪʦʤ 1, ʩʪʨ.146, ʪʘʙʣ.23) ʀʩʧʦʣʴʟʫʷ ʤʘʩʩʫ ʧʦʢʦʚʢʠ Gʧ=0,261 ʢʛ ʠ 

ʩʤʝʰʘʝʤʩʷ ʚ ʪʝʧʝʨʴ ʚʣʝʚʦ ʜʦ ʉ1 ʧʦ ʧʨʷʤʦʡ, ʘ ʦʪ ʥʝʝ ʩʤʝʱʘʝʤʩʷ ʧʦ ʥʘʢʣʦʥʥʦʡ 

ʚʣʝʚʦ ʜʦ ʧʝʨʝʩʝʯʝʥʠʷ ʢ ʢʦʵʬʬʠʮʠʝʥʪʫ ʉ3 ʧʝʨʝʤʝʱʘʝʤʩʷ ʧʦ ʧʨʷʤʦʡ ʜʦ ʩʪʦʣʙʮʘ 

çʩʤʝʰʝʥʠʝè ʛʜʝ ʫʢʘʟʘʥʦ ʥʘʰʝ ʟʥʘʯʝʥʠʝ ɟʩʤ=0.3 ʤʤ.   

ʇʝʨʝʚʦʜʠʤ ʟʥʘʯʝʥʠʷ ʠʟ ʤʠʣʣʠʤʝʪʨʦʚ ʚ ʤʠʢʨʦʤʝʪʨʳ. 

ɟʢ =πȟψ = 800 ʤʢʤ. 

            ɟʩʤ =0,4 ʤʤ = 400 ʤʢʤ 

”  ψ002+4002 ψωτ ̍̋ ̍

ɼʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ”  ʙʳʣʦ ʥʘʡʜʝʥʦ ʜʣʷ ç0è ʧʝʨʝʭʦʜʘ çʐʪʘʤʧʦʚʘʥʠʝè. 

ɼʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʧʝʨʝʭʦʜʦʚ ʠʱʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

”  ” ὑz , 
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ʛʜʝ ʂʫ ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʪʦʯʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ (ʉʤʦʪʨʠ ʩʧʨʘʚʦʯʥʠʢ ʪʝʭʥʦʣʦʛʘ-

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʷ, ʂʦʩʠʣʦʚʘ, ʪʦʤ 1, ʩʪʨ.190, ʪʘʙʣ.29). 

ʂʫ1 = 0,06 ï ʥʘʡʜʝʥ ʜʣʷ ç1è ʧʝʨʝʭʦʜʘ çʌʨʝʟʝʨʦʚʘʥʠʝ ʯʝʨʥʦʚʦʝè; 

ʂʫ2 = 0,05 ï ʥʘʡʜʝʥ ʜʣʷ ç2è ʧʝʨʝʭʦʜʘ çʌʨʝʟʝʨʦʚʘʥʠʝ ʯʠʩʪʦʚʦʝè;                                                                                                        

” ψωτ * 0,06 = 54 ʤʢʤ 

” υτ * 0,05 = ς,7 ʤʢʤ 

‐̏̂ ̚- ʧʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ, ʵʪʦ 

ʟʥʘʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʝʜʠʥʳʤ ʜʣʷ ʚʩʝʭ ʧʝʨʝʭʦʜʦʚ (ʈʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ 

ʧʦʛʨʝʰʥʦʩʪʠ ʙʘʟʠʨʦʚʘʥʠʷ); 

‐̏̂=̚200 ʤʢʤ 

Znom - ʥʦʤʠʥʘʣʴʥʳʡ ʧʨʠʧʫʩʢ ʥʘ ʩʪʦʨʦʥʫ;  

Zmin ï ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʠʧʫʩʢ ʥʘ ʩʪʦʨʦʥʫ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

ᾀ Ὑᾀ Ὤ ” ‐, 

ʛʜʝ Rzi-1 ï ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʩʣʝ ʧʨʝʜʳʜʫʱʝʛʦ ʧʝʨʝʭʦʜʘ, ʤʢʤ; 

hi-1 ï ʛʣʫʙʠʥʘ ʜʝʬʝʢʪʥʦʛʦ ʩʣʦʷ ʧʦʩʣʝ ʧʨʝʜʳʜʫʱʝʛʦ ʧʝʨʝʭʦʜʘ, ʤʢʤ; 

ɟi-1 ï ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦʩʣʝ ʧʨʝʜʳʜʫʱʝʛʦ ʧʝʨʝʭʦʜʘ, ʤʢʤ. 

ʆʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

Ůi ï ʧʦʛʨʝʰʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʥʘ ʜʘʥʥʦʤ ʧʝʨʝʭʦʜʝ, ʤʢʤ.  

ɼʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʨʘʩʯʝʪʘ ʬʦʨʤʫʣʳ ʧʨʠʣʘʛʘʶ ʛʨʘʬʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ 

ʨʘʩʯʸʪʘ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʨʠʧʫʩʢʘ ʥʘ ʩʪʦʨʦʥʫ ʜʣʷ çi ʧʝʨʝʭʦʜʘè. ɻʨʘʬʠʯʝʩʢʠʡ 

ʘʣʛʦʨʠʪʤ ʚ ʢʫʨʩʦʚʦʤ ʧʨʦʝʢʪʝ ʧʨʠʚʦʜʠʪʴ ʥʝ ʥʘʜʦ. 
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ʈʠʩ. 20 ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ 1 ʧʝʨʝʭʦʜʘ ʚʟʷʪʦʛʦ ʧʦ ʪʘʙʣʠʮʝ 9 

ᾀ ψπρυπψωτρσφρςφπ ʤʢʤ 

 

ʈʠʩ. 21 ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ 2 ʧʝʨʝʭʦʜʘ ʚʟʷʪʦʛʦ ʧʦ ʪʘʙʣʠʮʝ 9 

ᾀ σςυπυτρσφςχς ʤʢʤ 

ɼʘʣʝʝ ʚʳʧʦʣʥʷʝʤ ʨʘʩʯʸʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʧʨʠʧʫʩʢʘ ʥʘ ʩʪʦʨʦʥʫ ʜʣʷ ç1 

ʧʝʨʝʭʦʜʘè. 

ὤ̎ ̏̍ ὤ Ў ; 



 

 

ʈʠʩ. 21 ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ὤ̎ ̏ ̍ʜʣʷ 1 ʧʝʨʝʭʦʜʘ ʚʟʷʪʦʛʦ ʧʦ ʪʘʙʣʠʮʝ 9 

Ў  - ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʙʝʟ ʫʯʝʪʘ ʟʥʘʢʦʚ, ʧʦ ʤʦʜʫʣʶ. 

Ў ψππ τππ ρςππ ̍̋;̍  

ὤ̎ ̏̍ ρςφπρςππςτφπ ʤʢʤ; 

ɺʳʧʦʣʥʷʝʤ ʨʘʩʯʸʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʧʨʠʧʫʩʢʘ ʥʘ ʩʪʦʨʦʥʫ ʜʣʷ ç2 ʧʝʨʝʭʦʜʘè. 

 

ʈʠʩ. 22 ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ὤ̎ ̏ ̍ʜʣʷ 2 ʧʝʨʝʭʦʜʘ ʚʟʷʪʦʛʦ ʧʦ ʪʘʙʣʠʮʝ 9 

ὤ̎ ̏̍ τππ ςυπςχςωςς ʤʢʤ; 

ʆʧʨʝʜʝʣʷʝʤ ʦʙʱʠʡ ʧʨʠʧʫʩʢ: 

zʦʙ ɦï ʦʙʱʠʡ ʧʨʠʧʫʩʢ , ʤʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ  ʧʦ ʬʦʨʤʫʣʝ  

ὤ̏ ̂̚ ςz ὤ̎ ̏̍ ὤ̎ ̏̍; 



 

Zʦʙ ɦ= 2460+922 = 3382 ʤʢʤ = 3.382 ʤʤ 

ʆʧʨʝʜʝʣʷʝʤ ʧʨʠʧʫʩʢ ʥʘ ʨʝʙʨʦ 3 ʤʤ. 

Lʨʘʩʯ ï ʨʘʩʯʸʪʥʳʡ ʨʘʟʤʝʨ 

Lʨʘʩʯ = 3+2*3.382 = 9.764 ʤʤ  

          ʆʢʨʫʛʣʷʝʤ ʨʘʩʯʸʪʥʳʡ ʨʘʟʤʝʨ ʜʦ ʮʝʣʦʛʦ ʠ ʧʨʠʥʠʤʘʝʤ 10 ʤʤ. ʈʘʟʥʠʮʫ, 

ʤʝʞʜʫ ʧʨʠʥʷʪʳʤ ʠ ʨʘʩʯʸʪʥʳʤ ʨʘʟʤʝʨʘʤʠ, ʨʘʚʥʫʶ 0,236 ʤʤ, ʜʦʙʘʚʣʷʝʤ ʢ 

ʯʝʨʥʦʚʦʤʫ ʧʨʠʧʫʩʢʫ. 

ʇʨʠʧʫʩʢ ʥʘ ʯʝʨʥʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦ 15 ʢʚʘʣʠʪʝʪʫ ʩʦʩʪʘʚʠʣ ï 2,696 ʤʤ; 

ʇʨʠʧʫʩʢ ʥʘ ʯʠʩʪʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦ 14 ʢʚʘʣʠʪʝʪʫ ʩʦʩʪʘʚʠʣ ï 0,804 ʤʤ. 

ʆʧʨʝʜʝʣʷʝʤ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʘʟʤʝʨʳ ʩ ʧʨʝʜʝʣʴʥʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ: 

ʊʘʙʣʠʮʘ 10 - ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʘʟʤʝʨʳ ʩ ʧʨʝʜʝʣʴʥʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ 

ʇʝʨʝʭʦʜ ʂʚʘʣʠʪʝʪ ʇʨʦʤʝʞʫʪʦʯʥʳʡ ʨʘʟʤʝʨ ʇʨʠʧʫʩʢ 

ɿʘʛʦʪʦʚʢʘ 16 10-0.9 - 

1 ʯʝʨʥʦʚʘʷ 15 4,608-0.48 2,696 

2 ʯʠʩʪʦʚʘʷ 14 3-0.25 0.804 

ʆʙʱʠʡ ʧʨʠʧʫʩʢ ʩʦʩʪʘʚʣʷʝʪ ï 3.5 ʤʤ. 

 

 

 

 

 

 

 

 



 

ʉʦʩʪʘʚʣʷʝʤ ʪʘʙʣʠʮʫ ʨʘʟʤʝʨʦʚ ʟʘʛʦʪʦʚʢʠ. 

ʊʘʙʣʠʮʘ 11 ï ʈʘʟʤʝʨʳ ʥʘ ʜʝʪʘʣʠ ʠ ʥʘ ʟʘʛʦʪʦʚʢʝ 

ʈʘʟʤʝʨ ʥʘ ʜʝʪʘʣʠ ʈʘʟʤʝʨ ʥʘ ʟʘʛʦʪʦʚʢʝ 

ʆʭʚʘʪʳʚʘʝʤʳʝ 

460 467 

120 127 

108 115 

46 54 

39 46 

23 30 

Ï62 69 

45 52 

104 111 

3 10 

ʆʭʚʘʪʳʚʘʶʱʠʝ 

Ï26 Ï19 

Ï52 Ï45 

ʆʜʥʦʩʪʦʨʦʥʥʠʝ  

R10 R13.5 

R3 R6.5 

ɺʳʚʦʜ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʧʨʠʧʫʩʢʦʚ ʜʣʷ ʥʘʟʥʘʯʝʥʥʦʛʦ ʤʘʨʰʨʫʪʘ ʦʙʨʘʙʦʪʢʠ. 

ʈʘʩʩʯʠʪʘʥʥʳʝ ʧʨʠʧʫʩʢʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʝ, ʢʘʯʝʩʪʚʝʥʥʦʝ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ, ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ, ʫʚʝʣʠʯʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʪ.ʢ. ʵʪʦʪ ʤʝʪʦʜ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʚ 

ʢʨʫʧʥʦʩʝʨʠʡʥʦʤ ʠ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ.  

5.8.1 ɺʳʙʦʨ ʥʘʧʫʩʢʦʚ 

ɺʝʣʠʯʠʥʫ ʫʛʣʦʚ ʰʪʘʤʧʦʚʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʧʨʝʜʝʣʷʝʤ ʠʟ ʪʘʙʣʠʮʳ 12 

ʟʘʚʠʩʠʤʦʩʪʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʦʪ ʚʳʩʦʪʳ ʰʪʘʤʧʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʠʩ. 24. 

ʊʘʙʣʠʮʘ 12. ɿʘʚʠʩʠʤʦʩʪʴ ʫʛʣʘ ʥʘʢʣʦʥʘ ʦʪ ʚʳʩʦʪʳ ʠ ʜʣʠʥʥʳ ʧʦʚʝʨʭʥʦʩʪʠ ʰʪʘʤʧʫʝʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ 

a/B 
ʐʪʘʤʧʦʚʢʘ ʥʘ ʤʦʣʦʪʘʭ ʠ ʤʝʭ. 

ʧʨʝʩʩʘʭ ʙʝʟ ʚʳʪʘʣʢʠʚʘʪʝʣʷ 

ʐʪʘʤʧʦʚʢʘ ʥʘ ʤʝʭ. ʧʨʝʩʩʘʭ ʩ 

ʚʳʪʘʣʢʠʚʘʪʝʣʝʤ 

a b a b 

ʜʦ 1 5 7 2 3 

1 - 3 7 10 3 5 

3 ï 4.5 10 12 5 7 

4.5 ï 6.5 12 15 7 10 

ʩʚʳʰʝ 6.5 15 15 10 12 



 

 

ʈʠʩ. 23 ʈʘʩʧʦʣʦʞʝʥʠʝ ʫʛʣʦʚ a ʠ b, ʨʘʟʤʝʨʦʚ a ʠ B 

ɼʣʠʥʘ ʜʝʪʘʣʠ 460 ʤʤ, ʰʠʨʠʥʘ ʜʝʪʘʣʠ 120 ʤʤ, ʚʳʩʦʪʘ ʨʝʙʨʘ, 

ʨʘʟʜʝʣʷʶʱʝʛʦ ʢʘʨʤʘʥʳ 27 ʤʤ, ʚʳʩʦʪʘ ʨʸʙʝʨ ʢʘʨʤʘʥʦʚ 20 ʤʤ. ʊʦʣʱʠʥʘ ʨʝʙʝʨ 

3 ʤʤ. ʉʘʤʦʝ ʚʳʩʦʢʦʝ ʨʝʙʨʦ 27 ʤʤ ʠ ʠʤʝʝʪ ʜʣʠʥʫ 104 ʤʤ, ʰʠʨʠʥʫ 3ʤʤ. ʈʝʙʨʦ 

ʥʘ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʝ ʜʝʪʘʣʠ 16ʤʤ ʠ ʜʣʠʥʦʡ 449ʤʤ, ʰʠʨʠʥʦʡ 3ʤʤ (ʉʤʦʪʨʠ 

ʯʝʨʪʝʞ ʜʝʪʘʣʠ). 

ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʩʯʠʪʘʝʤ ʫʛʣʳ a ʠ b. 

ʊʘʙʣʠʮʘ 13. ʈʘʩʯʝʪ ʫʛʣʦʚ ʥʘʢʣʦʥʘ a ʠ b 

ʈʘʟʤʝʨ a ʈʘʟʤʝʨ B a/B a b 

27 10 2.7 3 7 

20 10 2 3 7 

16 10 1.6 3 7 

27 104 0.25 2 3 

20 490 0.04 2 3 

16 449 0.03 2 3 

 ʊʝʧʝʨʴ ʨʘʩʩʯʠʪʘʝʤ ʨʘʜʠʫʩʘ ʩʢʨʫʛʣʝʥʠʷ ʥʘ ʟʘʛʦʪʦʚʢʝ ʧʦʣʴʟʫʷʩʴ ʈʠʩ.25 ʠ 

ʪʘʙʣʠʮʝʡ 14. 

 

ʈʠʩ. 24 ɺʝʣʠʯʠʥʘ ʨʘʜʠʫʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʧʦʚʝʨʭʥʦʩʪʠ 

 

 

 

ʊʘʙʣʠʮʘ 14. ɺʝʣʠʯʠʥʘ ʨʘʜʠʫʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʥʘ ʜʣʠʥʫ 



 

h ʚ ʤʤ  
r ʚ ʤʤ ʧʨʠ h/B R ʚ ʤʤ ʧʨʠ h/B 

<2 2 - 4 >4 <2 2 - 4 >4 

ʜʦ 15 1,5 1,5 2 4 5 8 

15 - 25 1,5 2 2,5 4 6 8 

25 - 35 2 2,5 3 5 8 10 

35 - 45 2,5 3 4 6 10 15 

       

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮ r14. ɺʝʣʠʯʠʥʘ ʨʘʜʠʫʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʥʘ ʜʣʠʥʫ 

45 - 60 3 4 5 8 12,5 20 

60 - 80 4 5 6 10 15 25 

80 - 100 5 6 8 12,5 20 35 

100 - 130 6 8 10 15 25 40 

130 - 170 8 10 12,5 20 30 45 

 

ʊʘʙʣʠʮʘ 15. ʈʘʩʯʝʪ ʨʘʜʠʫʩʦʚ ʫ ʦʩʥʦʚʘʥʠʷ ʠ ʪʦʨʮʦʚ ʨʝʙʝʨ 

h ʚ ʤʤ ɺ ʚ ʤʤ h/B r R 

20 460 0,04 1,5 4 

27 10 2,7 2 5 

16 419 0,03 1,5 4 

 ɺʳʙʠʨʘʝʤ ʚʝʣʠʯʠʥʫ ʨʘʜʠʫʩʦʚ ʚ ʟʘʢʨʳʪʳʭ ʫʛʣʘʭ ʟʘʛʦʪʦʚʢʠ. ɼʣʷ ʢʨʫʧʥʳʭ 

ʜʝʪʘʣʝʡ ʚ 3 ï 4 ʨʘʟʘ, ʜʣʷ ʩʨʝʜʥʠʭ ʠ ʤʝʣʢʠʭ ʚ 2 ï 3 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʜʝʪʘʣʠ. 

ɺʥʝʰʥʠʝ ʨʘʜʠʫʩʘ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ʧʨʠʧʫʩʢʘ ʥʘ ʩʪʦʨʦʥʫ. 

 ʅʘ ʜʝʪʘʣʠ ʚʝʣʠʯʠʥʫ ʨʘʜʠʫʩʦʚ ʚ ʟʘʢʨʳʪʳʭ ʫʛʣʘʭ R10, ʥʘ ʟʘʛʦʪʦʚʢʝ 

ʙʫʜʝʤ ʜʝʣʘʪʴ R20. 

 

 

 

 

 

 

 

 

 

 

 

5.10 ɺʳʧʦʣʥʝʥʠʝ ʕʄɼ ʟʘʛʦʪʦʚʢʠ 
 



 

ɺ ʢʘʯʝʩʪʚʝ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʜʝʪʘʣʠ çɺʘʣè ʤʳ ʨʘʥʝʝ ʦʧʨʝʜʝʣʠʣʠ ʛʦʨʷʯʝʢʘʪʥʳʡ 

ʢʨʫʛʦʚʦʡ ʧʨʦʢʘʪ ʜʠʘʤʝʪʨ 60. ɼʣʷ ʝʸ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʳ ʩʦʟʜʘʝʤ ʕʄɿ 

ʜʠʘʤʝʪʨʦʤ 60, ʩ ʧʨʠʧʫʩʢʦʤ ʥʘ ʛʘʙʘʨʠʪʥʳʡ ʨʘʟʤʝʨ ʧʦ ʜʣʠʥʝ.  

 
ʈʠʩʫʥʦʢ ? ʕʄɼ ʟʘʛʦʪʦʚʢʠ ʜʝʪʘʣʠ çɺʘʣè 

 

ʈʘʟʙʝʨʝʤ ʧʨʠʤʝʨ ʜʝʪʘʣʠ çʉʪʝʥʢʘè, ʝʩʣʠ ʙʳ ʤʳ ʚʟʷʣʠ ʚʠʜ ʟʘʛʦʪʦʚʢʠ 

çʐʪʘʤʧʦʚʢʘè. ɼʣʷ ʝʸ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʛʦʪʦʚʫʶ ʕʄɼ, ʥʦ 

ʧʦʣʥʦʩʪʴʶ ʫʙʠʨʘʝʤ ʩ ʥʝʝ ʚʩʝ ʩʢʨʫʛʣʝʥʠʷ ʠ ʩʦʧʨʷʞʝʥʠʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʷʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ (ʈʠʩ. 26). 

 

ʈʠʩ. 25 ʕʄɼ ʙʝʟ ʩʢʨʫʛʣʝʥʠʡ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʥʘʯʠʥʘʝʤ ʢ ʢʘʞʜʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ ʧʨʠʙʘʚʣʷʪʴ 

ʧʨʠʧʫʩʢ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʦʛʦ ʢʦʤʘʥʜʫ çʇʨʠʜʘʪʴ ʪʦʣʱʠʥʫè ʩ ʚʝʣʠʯʠʥʦʡ 

ʧʨʠʧʫʩʢʘ 3.5ʤʤ. ɾʝʣʘʪʝʣʴʥʦ ʨʘʙʦʪʘʪʴ ʩ ʢʘʞʜʦʡ ʧʣʦʩʢʦʩʪʴʶ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, ʵʪʦ 

ʫʤʝʥʴʰʘʝʪ ʰʘʥʩʳ ʧʦʣʫʯʠʪʴ ʤʦʜʝʣʴ ʩ ʥʘʨʫʰʝʥʥʦʡ ʪʦʧʦʣʦʛʠʝʡ. 



 

 

ʈʠʩ. 26 ɺʳʙʦʨ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʜʦʙʘʚʣʝʥʠʝ ʧʨʠʧʫʩʢʘ  

 ʊʘʢʠʤ ʤʝʪʦʜʦʤ ʜʦʙʘʚʣʷʝʤ ʧʨʠʧʫʩʢ ʥʘ ʚʩʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ. 

 

ʈʠʩ. 27 ʕʄɼ ʩ ʧʨʠʧʫʩʢʘʤʠ ʧʦ ʚʩʝʤ ʧʦʚʝʨʭʥʦʩʪʷʤ. 

 ʇʦʩʣʝ ʥʘʯʠʥʘʝʤ ʜʦʙʘʚʣʷʪʴ ʥʘʧʫʩʢʠ ʢʦʤʘʥʜʦʡ çʋʢʣʦʥè, ʢ ʧʦʚʝʨʭʥʦʩʪʷʤ 

ʧʨʠʧʫʩʢʘ ʥʘ ʕʄɼ. ɺʝʣʠʯʠʥʳ ʥʘʧʫʩʢʦʚ ʙʝʨʸʤ ʠʟ ʪʘʙʣʠʮʘ 13. ʈʘʙʦʪʘʝʤ ʪʘʢ ʞʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʩ ʢʘʞʜʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʉʣʝʜʠʪʝ ʚʥʠʤʘʪʝʣʴʥʦ ʟʘ ʨʘʟʤʝʨʘʤʠ 

ʫʛʣʦʚ ʜʣʷ ʨʝʙʝʨ ʨʘʟʥʦʡ ʚʳʩʦʪʳ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ. 

 



 

ʈʠʩ. 28 ɼʦʙʘʚʣʝʥʠʝ ʥʘʧʫʩʢʦʚ ʢ ʢʘʞʜʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʧʫʩʢʘ. 

 

ʈʠʩ. 30 ɺʠʜ ʕʄɼ ʩ ʥʘʣʦʞʝʥʥʳʤʠ ʥʘʧʫʩʢʘʤʠ. 

 ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʨʘʙʦʪʳ, ʵʪʦ ʥʘʣʦʞʝʥʠʝ ʩʢʨʫʛʣʝʥʠʡ ʥʘ ʩʦʧʨʷʛʘʝʤʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʕʄɼ. ʉʢʨʫʛʣʝʥʠʷ ʙʝʨʝʤ ʠʟ ʪʘʙʣʠʮʳ 15. ʉʧʝʨʚʘ ʥʘʢʣʘʜʳʚʘʝʤ 

ʩʢʨʫʛʣʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʝ, ʘ ʧʦʪʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʦʧʨʷʛʘʶʱʠʝ ʧʦʣʦʪʥʦ ʠ 

ʩʪʝʥʢʠ. 

 

ʈʠʩ. 31 ʅʘʣʦʞʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʢʨʫʛʣʝʥʠʡ. 

ʇʦʩʣʝ ʩʢʨʫʛʣʝʥʠʷ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʕʄɼ, ʧʦʣʫʯʘʝʤ 

ʛʦʪʦʚʫʶ ʤʦʜʝʣʴ ʟʘʛʦʪʦʚʢʠ ʰʪʘʤʧʦʚʢʦʡ ʜʝʪʘʣʠ çʉʪʝʥʢʘè. 



 

 

ʈʠʩ. 32 ɻʦʪʦʚʘʷ ʤʦʜʝʣʴ ʟʘʛʦʪʦʚʢʠ ʰʪʘʤʧʦʚʢʦʡ. 

 

 

 

 

 

 

 



 

 

5.11ɺʳʧʦʣʥʝʥʠʝ ʯʝʨʪʝʞʘ ʟʘʛʦʪʦʚʢʠ 

 

ʈʠʩʫʥʦʢ ʧʦʜ ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʦʤʝʨʦʤ 



 

 

5.15 ɸʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʜʝʪʘʣʠ 
 

ɼʣʷ ʘʥʘʣʠʟʘ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʜʝʪʘʣʠ ʜʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠ 

ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ. 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʢʫʨʩʦʚʦʤ ʧʨʦʝʢʪʝ ʚ ʟʘʛʦʣʦʚʢʘʭ ʥʝ ʧʠʩʘʪʴ 

ñʢʦʣʠʯʝʩʪʚʝʥʥʘʷò ʠ ñʢʘʯʝʩʪʚʝʥʥʘʷò ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

ʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ï ʵʪʦ ʦʜʥʘ ʠʟ ʢʦʤʧʣʝʢʩʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪ ʫʜʦʙʩʪʚʦ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʢʘʯʝʩʪʚʘ. 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʚʦʜʠʪʩʷ 

ʨʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ: ʂʪ.ʦ., ʂʰ., ʂʫ.ʵ., ʂʠ.ʤ., ʢʦʪʦʨʳʝ 

ʩʨʘʚʥʠʚʘʶʪʩʷ ʩʦ ʩʨʝʜʥʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʵʪʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʩʨʘʚʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʯʪʦ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʪʘʣʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʙʫʜʝʪ ʚʣʠʷʪʴ ʥʘ ʪʨʫʜʦʝʤʢʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ (ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʧʦ ʪʦʯʥʦʩʪʠ); ʧʦʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʠʣʠ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ? 

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ɸʩʨ
ʯʂʪ

1
1.. -=  

ɻʜʝ: ɸʩʨ ï ʩʨʝʜʥʠʡ ʢʚʘʣʠʪʝʪ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
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ɻʜʝ: ni-ʯʠʩʣʦ ʨʘʟʤʝʨʦʚ ʯʝʨʪʝʞʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʚʘʣʠʪʝʪʦʚ ʪʦʯʥʦʩʪʠ 

ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʦʯʥʦʩʪʠ ʙʦʣʴʰʝ 0.5 ʜʝʪʘʣʴ ʩʯʠʪʘʝʪʩʷ 

ʪʝʭʥʦʣʦʛʠʯʥʦʡ, ʠ ʥʝʪʝʭʥʦʣʦʛʠʯʥʦʡ ʝʩʣʠ ʤʝʥʴʰʝ. 

ʇʈʀʄɽʈ: ʆʧʨʝʜʝʣʝʥʠʝ ʂʪ.ʯ. 

http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BC%D0%BE%D0%BD%D1%82%D0%BE%D0%BF%D1%80%D0%B8%D0%B3%D0%BE%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D1%8C


 

 

 

ʈʠʩ. 29 ʇʨʠʤʝʨ ʜʝʪʘʣʠ 

ɸʩʨ
Вɸὲ

Вὲ

ρz ρρ ρz ρς τz ρτ

ρ ρ τ

χω

φ
ρσȢρ 

92.0
1.13

1
1

1
1.. =-=-=
ɸʩʨ

ʯʂʪ  

 
- ʦʜʠʥ ʨʘʟʤʝʨ ʧʦ 11 ʢʚ. (32h11) 

- ʦʜʠʥ ʨʘʟʤʝʨ ʧʦ 12 ʢʚ. (47h12) 

- ʯʝʪʳʨʝ ʨʘʟʤʝʨʘ ʧʦ ʩʚʦʙʦʜʥʳʤ ʨʘʟʤʝʨʘʤ ʧʨʠʤʝʨʥʦ 14 ʢʚʘʣʠʪʝʪ (4 ʩʪʝʥʢʠ ʚ ʨʘʟʤʝʨ 3ʤʤ) 

ʊʘʢ ʢʘʢ ʂʪ.ʯ.=0.92 > 0.5, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ ʯʪʦ ʜʝʪʘʣʴ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʪʦʯʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʯʥʘ. 

ʇʈʀʄɽʈ: ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʦʯʥʦʩʪʠ ʜʣʷ ʜʝʪʘʣʠ çɺʘʣè. 

ɽʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʦʯʥʦʩʪʠ ʙʦʣʴʰʝ, ʯʝʤ 0,5, ʪʦ ʜʝʪʘʣʴ ʩʯʠʪʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʥʦʡ. 

ɸʩʨ .=
Вɸni

×ni
=
17*10+9*2

17+2
=
170+18

19
=
188

19
9.89 

ʂʪ.ʦ.=1- 
1

 34,8
=0,ψω > 0,5 => ʜʝʪʘʣʴ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʪʦʯʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʥʘ. 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʂh   = 
Вˎ

В
 

ɹʩʨ - ʩʨʝʜʥʠʡ ʢʣʘʩʩ ʰʝʨʦʭʦʚʘʪʦʩʪʠ (ʉʤʦʪʨʠ ʢʣʘʩʩ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʨʠʣʦʞʝʥʠʝ 

2). 

 

ni ï ʯʠʩʣʦ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʣʘʩʩʦʚ ʰʝʨʦʭʦʚʘʪʦʩʪʠ. 

ɽʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʙʦʣʴʰʝ ʯʝʤ 0.16, ʪʦ ʜʝʪʘʣʴ ʩʯʠʪʘʝʪʩʷ 

ʪʝʭʥʦʣʦʛʠʯʥʦʡ. 

ʇʈʀʄɽʈ: ʆʧʨʝʜʝʣʝʥʠʝ ʂ h ʜʣʷ ʜʝʪʘʣʠ çɺʘʣè 



 

 

ʂh .= 
ˎ̒ ̑

 

ʆʙʨʘʪʠʤʩʷ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʧʨʠʤʝʨʫ, ʧʦʢʘʟʘʥʥʦʤʫ ʥʘ ʈʠʩ.24, ʛʜʝ ʤʳ ʫʚʠʜʠʤ: 

- Cʝʤʥʘʜʮʘʪʴ ʧʦ 10 ʢʚ , ʩ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ Ra3.2 ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 5 ʢʣʘʩʩʫ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ; 

- ɼʚʘ ʨʘʟʤʝʨʘ ʧʦ 9 ʢʚ, ʩ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ Ra1.6 ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 6 ʢʣʘʩʩʫ ʰʝʨʦʭʦʚʘʪʦʩʪʠ; 

ɹʩʨ  = 
Вˎ

В

ᶻ ᶻ
τȟτς 

ʂh .= 
ˎ̒ ̑ ȟ

πȢςς 

ʊʘʢ ʢʘʢ ʂ=h0.22 > 0.16, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ ʯʪʦ ʜʝʪʘʣʴ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʰʝʨʦʭʦʚʘʪʦʩʪʠ  

ʪʝʭʥʦʣʦʛʠʯʥʘ. 

ʇʈʀʄɽʈ: ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʜʣʷ ʜʝʪʘʣʠ çʉʪʝʥʢʘè. 

ɹʩʨ- ʩʨʝʜʥʠʡ ʢʣʘʩʩ ʰʝʨʦʭʦʚʘʪʦʩʪʠ. 

ɹʩʨ=
×ɹni

×ni
=
5*113

113
=
565

113
=5 

ni ï ʯʠʩʣʦ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʣʘʩʩʦʚ ʰʝʨʦʭʦʚʘʪʦʩʪʠ. 

ɽʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʙʦʣʴʰʝ, ʯʝʤ 0,16, ʪʦ ʜʝʪʘʣʴ ʩʯʠʪʘʝʪʩʷ 

ʪʝʭʥʦʣʦʛʠʯʥʦʡ. 

ʂh . = 
1

5
πȟς >0,16 => ʜʝʪʘʣʴ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʥʘ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʫʥʠʬʠʢʘʮʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Qʵ

ʵQʫ
ʵʂʫ

..
.. =  

 

ʛʜʝ, Qʫ.ʵ. ïʯʠʩʣʦ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʝʪʘʣʠ (ʬʘʩʢʠ, 

ʧʘʟʳ, ʨʘʜʠʫʩʘ ʩʦʧʨʷʞʝʥʠʷ, ʦʪʚʝʨʩʪʠʷ, ʨʝʟʴʙʳ).  

Q  ɻïʦʙʱʝʝ ʯʠʩʣʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʥʠʬʠʢʘʮʠʠ ʙʦʣʴʰʝ 0.6 ʜʝʪʘʣʴ ʩʯʠʪʘʝʪʩʷ 

ʪʝʭʥʦʣʦʛʠʯʥʦʡ. 

        ʇʨʠʤʝʨ: ʆʧʨʝʜʝʣʝʥʠʷ ʂʫ.ʵ. 



 

 

 
ʈʠʩ. 30 

1. ʯʝʪʳʨʝ ʬʘʩʢʠ 4*45 ʛʨʘʜ. ï ʚʩʝ ʬʘʩʢʠ ʫʥʠʬʠʮʠʨʦʚʘʥʳ; 

2. R4 ï ʨʘʜʠʫʩʘ ʩʦʧʨʷʞʝʥʠʷ ʚ ʢʘʨʤʘʥʘʭ (ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ) ï ʚʦʩʝʤʴ ʨʘʟʤʝʨʦʚ (2 

ʢʘʨʤʘʥʘ ʧʦ ʯʝʪʳʨʝ ʨʘʜʠʫʩʘ) - ʚʩʝ ʫʥʠʬʠʮʠʨʦʚʘʥʳ; 

3. ʵʣʝʤʝʥʪʳ 3, 4 ʠ 5 ï  R3 ʠ R8 ʨʘʜʠʫʩʘ ʩʦʧʨʷʞʝʥʠʷ ʚ ʢʘʨʤʘʥʘʭ ʠ ʨʸʙʨʘʭ (ʚʝʨʪʠʢʘʣʴʥʘʷ 

ʧʣʦʩʢʦʩʪʴ) ï ʜʝʩʷʪʴ ʨʘʟʤʝʨʦʚ R3 (ʚʦʩʝʤʴ ʚ ʢʘʨʤʘʥʘʭ ʠ ʜʚʘ ʥʘ ʨʸʙʨʘʭ) ʠ ʜʚʘ ʨʘʟʤʝʨʘ R8 ï 

ʩʯʠʪʘʶʪʩʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 10 ʨʘʟʤʝʨʦʚ (R3). 

ʀʪʦʛʦ 14 ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʯʝʨʪʝʞʝ ʜʝʪʘʣʠ, R8 - ʥʝ ʫʥʠʬʠʮʠʨʦʚʘʥ (ʜʣʷ 

ʫʥʠʬʠʢʘʮʠʠ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ R3)  

ʂʫȢɻȢ
τ ψ ρπ

τ ψ ρς

ςς

ςτ
πȢωρχ 

ʊʘʢ ʢʘʢ ʂʫ.ʵ.=0.917 > 0.6, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ ʯʪʦ ʜʝʪʘʣʴ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʫʥʠʬʠʢʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʥʘ. 

ʇʈʀʄɽʈ: ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʥʠʬʠʢʘʮʠʠ ʜʣʷ ʜʝʪʘʣʠ çɺʘʣè. 

ɽʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʫʥʠʬʠʢʘʮʠʠ ʙʦʣʴʰʝ, ʯʝʤ 0,6, ʪʦ ʜʝʪʘʣʴ ʩʯʠʪʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʥʦʡ. 

˗Ȣ̞̔Ȣ
2+9

11
=
11

11
=1 

1> 0,6 => ʜʝʪʘʣʴ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʫʥʠʬʠʢʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʥʘ 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ (ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ 

ʙʘʟʦʚʦʛʦ ʚʘʨʠʘʥʪʘ) 

Mʟ

ʄʜ
ʂʠʤ=  

 

ʛʜʝ:  ʄʜ ï ʤʘʩʩʘ ʜʝʪʘʣʠ ʧʦ ʯʝʨʪʝʞʫ, ʢʛ: 

         ʄʟ ï ʤʘʩʩʘ ʤʘʪʝʨʠʘʣʘ ʟʘʛʦʪʦʚʢʠ ʩ ʚʦʟʤʦʞʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʦʪʝʨʷʤʠ, ʢʛ. 



 

 

ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʂʠʤ ʩʣʝʜʫʝʪ ʩʨʘʚʥʠʪʴ ʩ ʨʝʢʦʤʝʥʜʫʝʤʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ.  

ʇʨʠʤʝʨ: ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʜʝʪʘʣʠ çɺʘʣè. 

ʂʠ.ʤ.= 
ʄʜ

ʄʟ
=
σȟςσ

φȟρψ
0,52 

ʊʘʢ ʢʘʢ ʂʠʤ.= 0,52<0.7 (ʙʝʨʸʪʩʷ ʜʣʷ ʩʝʨʠʡʥʦʛʦ ʠ ʢʨʫʧʥʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ), ʤʦʞʥʦ 

ʫʪʚʝʨʞʜʘʪʴ ʯʪʦ ʜʝʪʘʣʴ çɺʘʣè ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʥʝ ʪʝʭʥʦʣʦʛʠʯʥʘ. 

ɺʳʚʦʜ: ɼʝʪʘʣʴ çɺʘʣè ʧʦ ʪʨʝʤ ʧʘʨʘʤʝʪʨʘʤ ʪʝʭʥʦʣʦʛʠʯʥʘ ʠ ʧʦ ʦʜʥʦʤʫ ʥʝ ʪʝʭʥʦʣʦʛʠʯʥʘ. 

ɿʥʘʯʠʪ ʜʝʪʘʣʴ ʥʝ ʪʝʭʥʦʣʦʛʠʯʥʘ. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

5.16 ɺʳʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ï ʦʨʫʜʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʤʝʱʘʶʪʩʷ 

ʤʘʪʝʨʠʘʣʳ ʠʣʠ ʟʘʛʦʪʦʚʢʠ, ʩʨʝʜʩʪʚʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ, ʘ ʪʘʢʞʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʘʩʪʢʘ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ. ʂ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʦʪʥʦʩʷʪʩʷ ʣʠʪʝʡʥʳʝ ʤʘʰʠʥʳ, ʧʨʝʩʩʳ, 

ʩʪʘʥʢʠ, ʧʝʯʠ, ʛʘʣʴʚʘʥʠʯʝʩʢʠʝ ʚʘʥʥʳ, ʠʩʧʳʪʘʪʝʣʴʥʳʝ ʩʪʝʥʜʳ ʠ ʪ.ʧ. 

ɺʳʙʦʨ ʩʪʘʥʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʟʘʛʦʪʦʚʢʠ. ʆʪ 

ʧʨʘʚʠʣʴʥʦʛʦ ʝʛʦ ʚʳʙʦʨʘ ʟʘʚʠʩʷʪ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʣʘʣʠ, 

ʵʢʦʥʦʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʝʡ, ʤʝʭʘʥʠʟʘʮʠʠ, ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʫʯʥʦʛʦ ʪʨʫʜʘ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʚ ʠʪʦʛʝ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʠʟʜʝʣʠʷ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʡ ʚʳʙʠʨʘʶʪ ʩʪʘʥʢʠ ʧʦ ʩʪʝʧʝʥʠ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʪʘʥʢʠ ʩ ʯʠʩʣʦʚʳʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. 

ʇʨʠ ʚʳʙʦʨʝ ʩʪʘʥʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ: 

Å ʭʘʨʘʢʪʝʨ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

Å ʤʝʪʦʜ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ; 

Å ʥʝʦʙʭʦʜʠʤʫʶ ʩʤʝʥʥʫʶ (ʠʣʠ ʯʘʩʦʚʫʶ) ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ; 

Å ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʢʘ ʨʘʟʤʝʨʘʤ ʜʝʪʘʣʠ; 

Å ʤʦʱʥʦʩʪʴ ʩʪʘʥʢʘ; 

Å ʫʜʦʙʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʪʘʥʢʘ; 

Å ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʠ ʩʪʦʠʤʦʩʪʴ ʩʪʘʥʢʘ; 

Å ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʥʘʱʝʥʠʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʇʨʠ ʩʨʝʜʥʝʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʘ ʦʜʥʦʤ ʩʪʘʥʢʝ ʚʳʧʦʣʥʷʶʪ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ, ʧʦʵʪʦʤʫ ʚʳʙʨʘʥʥʳʡ ʩʪʘʥʦʢ ʜʦʣʞʝʥ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʚʩʝʭ ʥʘʤʝʯʝʥʥʳʭ ʦʙʨʘʙʦʪʦʢ. ɺ 

ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʘʞʜʳʡ ʩʪʘʥʦʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʜʥʦʡ 



 

 

ʦʧʝʨʘʮʠʠ ʠ ʜʦʣʞʝʥ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʥʝ ʪʦʣʴʢʦ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʘʥʥʦʡ 

ʦʙʨʘʙʦʪʢʠ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʟʘʜʘʥʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

ʉ ʮʝʣʴʶ ʵʢʦʥʦʤʥʦʛʦ ʨʘʩʭʦʜʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʙʨʘʙʦʪʢʫ 

ʥʝʙʦʣʴʰʠʭ ʜʝʪʘʣʝʡ ʩʣʝʜʫʝʪ ʧʣʘʥʠʨʦʚʘʪʴ ʥʘ ʩʪʘʥʢʘʭ ʤʝʥʴʰʠʭ ʨʘʟʤʝʨʦʚ, 

ʠʤʝʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʥʝʝ ʤʦʱʥʳʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ. ʇʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʨʘʟʥʳʝ ʩʪʘʥʢʠ ʜʘʶʪ ʨʘʟʥʫʶ ʪʦʯʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʙʠʨʘʪʴ ʥʘ ʩʘʡʪʘʭ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʪʘʢ ʢʘʢ 

ʪʘʤ ʠʤʝʶʪʩʷ ʦʧʠʩʘʥʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʪʘʥʢʦʚ. ʊʘʢ ʞʝ ʚ ʧʨʠʣʦʞʝʥʠʠ 4 

ʜʦʙʘʚʣʝʥʳ ʩʩʳʣʢʠ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʏʇʋ. 

ʇʈʀʄɽʈ:  

ɺ ʤʦʸʤ ʩʣʫʯʘʝ ʜʝʪʘʣʴ "ɺʘʣ" ʥʝ ʪʨʝʙʫʝʪ ʦʙʨʘʙʦʪʢʫ ʙʘʟʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʈʘʟʙʝʨʝʤ ʧʨʠʤʝʨ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʙʘʟʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ 

ʜʝʪʘʣʠ çʉʪʝʢʘè, ʦʥʘ ʪʨʝʙʫʝʪ ʦʙʨʘʙʦʪʢʫ ʙʘʟʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ  ʠ ʨʝʙʨʘ, ʧʨʠʤʳʢʘʶʱʝʛʦ ʢ ʥʝʡ.  

ʕʪʦ ʧʦʚʝʨʭʥʦʩʪʠ 35, 50, 51, 52, 59, 60, 68. 

 

ʈʠʩ. 26 ʇʦʚʝʨʭʥʦʩʪʠ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʥʘ ʦʧʝʨʘʮʠʠ ʌʨʝʟʝʨʥʘʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʢʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʙʳʣ ʚʳʙʨʘʥ ʩʪʘʥʦʢ ʩ ɺʄ127ʄ ʠʟ ʟʘ ʨʘʟʤʝʨʘ 

ʨʘʙʦʯʝʛʦ ʩʪʦʣʘ 1600 ʭ 400 ʤʤ, ʩ 3 ʧʘʟʘʤʠ ʩ ʤʝʞʮʝʥʪʨʦʚʳʤ 63ʤʤ ʠ ʰʠʨʠʥʦʡ ʧʘʟʘ 14ʤʤ. 

ɺʳʯʝʨʯʠʚʘʝʤ ʵʩʢʠʟ ʨʘʟʤʝʱʝʥʠʷ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʜʝʪʘʣʠ ʥʘ ʨʘʙʦʯʝʤ ʩʪʦʣʝ. ɹʝʨʝʤ 

ʨʘʟʤʝʨʳ ʩʪʦʣʘ ʠ ʥʘʠʙʦʣʴʰʠʝ ʚʝʣʠʯʠʥʳ ʧʝʨʝʤʝʱʝʥʠʡ ʩʪʦʣʘ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʙʠʨʘʝʤʦʛʦ 

ʩʪʘʥʢʘ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʘʟʘʤʠ ʠʭ ʨʘʟʤʝʨʳ ʙʝʨʝʤ ʠʟ ɻʆʉʊ 9726-89. 

ʇʨʠʭʚʘʪʳ ʚʳʙʠʨʘʝʤ ʠʟ ɹʠʙʣʠʦʪʝʢʠ ʩʪʘʥʜʘʨʪʥʳʭ ʠʟʜʝʣʠʡ ï ʕʣʝʤʝʥʪʳ ʩʪʘʥʦʯʥʳʭ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ï ʇʨʠʭʚʘʪʳ ʉɸʇʈ çʂʦʤʧʘʩè. ʕʩʢʠʟ ʨʘʟʤʝʱʘʝʤ ʚ ʇɿ ʂʇ. 
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ʈʠʩ. 27 ʕʩʢʠʟ ʟʘʢʨʝʧʣʝʥʠʷ ʜʝʪʘʣʠ, ʫʩʪʘʥʦʚ 1. 

 

ʈʠʩ. 28 ʕʩʢʠʟ ʟʘʢʨʝʧʣʝʥʠʷ ʜʝʪʘʣʠ, ʫʩʪʘʥʦʚ 2. 

ʀʩʭʦʜʷ ʠʟ ʵʩʢʠʟʦʚ ʟʘʢʨʝʧʣʝʥʠʷ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʝʪʘʣʴ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʩʷ 

ʚ ʜʚʘ ʫʩʪʘʥʦʚʘ ʩ ʧʝʨʝʞʠʤʦʤ, ʯʪʦ ʥʝ ʜʦʧʫʩʪʠʤʦ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ ʝʜʠʥʩʪʚʦ ʙʘʟ. ʀʟ ʵʪʦʛʦ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʜʨʫʛʦʡ ʩʪʘʥʦʢ ʩ ʧʦʜʭʦʜʷʱʝʡ ʰʠʨʠʥʦʡ ʩʪʦʣʘ ʥʝ ʤʝʥʝʝ 

500ʤʤ. 

ɺ ʠʪʦʛʝ ʧʦʠʩʢʦʚ ʙʳʣ ʧʦʜʦʙʨʘʥ ʩʪʘʥʦʢ JET JUTM-1834 Servo DRO ʋʥʠʚʝʨʩʘʣʴʥʳʡ 

ʬʨʝʟʝʨʥʳʡ ʩʪʘʥʦʢ, ʩ ʨʘʟʤʝʨʦʤ ʩʪʦʣʘ 850ʭ450 ʤʤ, ʠ ʧʘʟʦʤ ʥʘ 14 ʤʤ ʠ ʤʝʞʧʘʟʦʚʳʤ 

ʨʘʩʩʪʦʷʥʠʝʤ 63 ʤʤ. 

 

ʈʠʩ. 29 ʕʩʢʠʟ ʟʘʢʨʝʧʣʝʥʠʷ ʜʝʪʘʣʠ 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʷ ʧʨʠʥʷʣ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ʙʘʟʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʬʨʝʟʝʨʥʳʡ ʩʪʘʥʦʢ JET JUTM-1834 Servo DRO. ɽʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʦʜʷʪʩʷ ʥʠʞʝ. 

 



 

 

5.16.1 ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʬʨʝʟʝʨʥʳʡ ʩʪʘʥʦʢ JET JUTM-1834 

Servo DRO 
 

 ʐʠʨʦʢʦʫʥʠʚʝʨʩʘʣʴʥʳʡ ʬʨʝʟʝʨʥʳʡ ʩʪʘʥʦʢ JET JUTM-1834 Servo DRO ï ʤʦʱʥʳʡ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ ʩʪʘʥʦʢ ʚ ʣʠʥʝʡʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʤʧʘʥʠʠ. ʆʥ ʫʜʦʚʣʝʪʚʦʨʠʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʘʤʦʛʦ ʚʟʳʩʢʘʪʝʣʴʥʦʛʦ ʟʘʢʘʟʯʠʢʘ ʠ ʨʘʩʩʯʠʪʘʥ ʥʘ ʪʷʞʝʣʳʝ ʫʩʣʦʚʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʜʣʠʪʝʣʴʥʳʝ ʥʘʛʨʫʟʢʠ. ʉʪʘʥʦʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʩʝʚʦʟʤʦʞʥʳʭ ʚʠʜʦʚ 

ʬʨʝʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʩʚʝʨʣʝʥʠʷ, ʨʘʩʪʘʯʠʚʘʥʠʷ ʠ ʧʨʦʯʠʭ ʦʧʝʨʘʮʠʡ ʚ ʣʶʙʦʤ ʢʦʦʨʜʠʥʘʪʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʤʦʞʝʪ ʜʦʩʪʠʛʥʫʪʴ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ. ʀʤʝʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʠ 

ʚʝʨʪʠʢʘʣʴʥʳʡ ʨʘʙʦʯʠʝ ʩʪʦʣʳ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʝʪ ʢʨʫʛ ʟʘʜʘʯ ʠ ʦʧʝʨʘʮʠʡ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʩʥʘʩʪʢʠ, ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, ʧʨʝʩʩ-ʬʦʨʤ ʠ ʜʨʫʛʠʭ ʜʝʪʘʣʝʡ 

ʩʣʦʞʥʳʭ ʬʦʨʤ, ʤʝʣʢʠʤʠ ʩʝʨʠʷʤʠ ʥʘ ʤʝʭʘʥʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠ 

ʨʝʤʦʥʪʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʯʘʩʪʢʘʭ. 

 ʉʠʩʪʝʤʘ ʧʝʨʝʤʝʱʝʥʠʡ ʦʨʛʘʥʠʟʦʚʘʥʘ c ʧʦʤʦʱʴʶ ʩʝʨʚʦʧʨʠʚʦʜʦʚ ʠ ʐɺʇ ʧʦ ʢʘʞʜʦʡ 

ʠʟ ʦʩʝʡ X, Y, Z, ʯʪʦ ʧʦʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ. ʉʝʨʚʦʜʚʠʛʘʪʝʣʠ ʧʦʟʚʦʣʷʶʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʣʘʚʥʫʶ ʨʝʛʫʣʠʨʦʚʢʫ ʩʢʦʨʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ, ʩ 

ʦʧʪʠʤʘʣʴʥʳʤ ʢʨʫʪʷʱʠʤ ʤʦʤʝʥʪʦʤ ʠ ʧʦʯʪʠ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʨʠ ʙʦʣʴʰʠʭ ʥʘʛʨʫʟʢʘʭ. 

ʆʧʪʠʤʘʣʴʥʳʝ ʨʝʛʫʣʠʨʦʚʢʠ ʩʢʦʨʦʩʪʠ ʰʧʠʥʜʝʣʷ ʠ ʧʦʜʘʯʠ ʧʦʟʚʦʣʷʶʪ ʵʢʦʥʦʤʠʯʥʦ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʟʘʛʦʪʦʚʢʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʅʘʧʨʘʚʣʷʶʱʠʝ ʩʢʦʣʴʞʝʥʠʷ ʠʤʝʶʪ ʧʦʢʨʳʪʠʝ Turcite-B ʧʦ ʦʩʷʤ X, Y, Z, ʢʦʪʦʨʦʝ 

ʫʤʝʥʴʰʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʠ ʤʠʥʠʤʠʟʠʨʫʝʪ ʠʟʥʦʩ ʥʘʧʨʘʚʣʷʶʱʠʭ. 

ɼʣʷ ʣʝʛʢʦʛʦ ʠ ʫʜʦʙʥʦʛʦ ʨʫʯʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʩʪʦʣʘ ʩʪʘʥʦʢ ʦʩʥʘʱʝʥ ʵʣʝʢʪʨʦʥʥʳʤʠ 

ʤʘʭʦʚʠʢʘʤʠ ʧʦ ʦʩʷʤ X ʠ Y. 

ʋʩʪʨʦʡʩʪʚʦ ʮʠʬʨʦʚʦʡ ʠʥʜʠʢʘʮʠʠ (ʋʎʀ), ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʥʘ JUTM-1834 Servo DRO 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʨʘʙʦʪʳ ʠ ʩʥʠʟʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʙʨʘʢʘ. ʉʪʘʥʦʢ ʦʙʦʨʫʜʦʚʘʥ 

ʩʠʩʪʝʤʦʡ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʤʘʟʢʠ, ʧʦʜʘʯʝʡ ʉʆɾ ʚ ʟʦʥʫ ʦʙʨʘʙʦʪʢʠ, ʩʚʝʪʦʜʠʦʜʥʦʡ ʣʘʤʧʦʡ 

ʦʩʚʝʱʝʥʠʷ ʨʘʙʦʯʝʡ ʟʦʥʳ ʠ ʜʨʫʛʠʤʠ ʧʦʣʝʟʥʳʤʠ ʦʧʮʠʷʤʠ. 

 

ʈʠʩ. 31 ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʬʨʝʟʝʨʥʳʡ ʩʪʘʥʦʢ JET JUTM-1834 Servo DRO 



 

 

 

ʊʘʙʣʠʮʘ 14. ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɺʝʨʪʠʢʘʣʴʥʦ-ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘ ɺʄ127ʄ 

ʈʘʟʤʝʨ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʪʦʣʘ, ʤʤ 850ʭ450 

ʈʘʟʤʝʨ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʦʣʘ, ʤʤ 1190ʭ250 

ʐʠʨʠʥʘ ʊ-ʦʙʨʘʟʥʦʛʦ ʧʘʟʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʪʦʣʘ, ʤʤ (7) 14ʭ63 

ʐʠʨʠʥʘ ʊ-ʦʙʨʘʟʥʦʛʦ ʧʘʟʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʦʣʘ, ʤʤ (3) 14ʭ63 

ʍʦʜ ʩʪʦʣʘ ʧʦ ʦʩʠ X ʠ Y, ʤʤ 600x450 

ʍʦʜ ʩʪʦʣʘ ʧʦ ʦʩʠ Z, ʤʤ 450 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʰʧʠʥʜʝʣʷ, ʦʙ/ʤʠʥ 40-440 440-2000 

ʂʦʥʫʩ ʰʧʠʥʜʝʣʷ ISO 40 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʦʜʘʯʘ ʧʦ ʦʩʠ ʍ, ʤʤ/ʤʠʥ 10-1000 

  

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʦʜʘʯʘ ʧʦ ʦʩʠ Y, ʤʤ/ʤʠʥ 10-1000 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʦʜʘʯʘ ʧʦ ʦʩʠ Z, ʤʤ/ʤʠʥ 10-1000 

ʋʩʢʦʨʝʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʩʪʦʣʘ, ʤʤ/ʤʠʥ 1200 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʰʧʠʥʜʝʣʷ ʜʦ ʩʪʦʣʘ, ʤʤ 75-525 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʰʧʠʥʜʝʣʷ ʜʦ ʢʦʣʦʥʥʳ, 

ʤʤ 

175-625 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʰʧʠʥʜʝʣʷ ʜʦ ʩʪʦʣʘ, ʤʤ 170-620 

ʍʦʜ ʧʠʥʦʣʠ ʰʧʠʥʜʝʣʷ, ʤʤ 60 

ʄʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ, ʢɺʪ 5,5 

ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʩʝʨʚʦʜʚʠʛʘʪʝʣʷ ʧʦ ʦʩʷʤ X,Y,Z, ʅʤ 10 / 10 / 15 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʩʪʦʣ, ʢʛ 300 

ʈʘʟʤʝʨ ʩʪʦʣʘ, ʤʤ 850 ʭ 450 

ɼʣʠʥʘ, ʤʤ 1600 

ʐʠʨʠʥʘ, ʤʤ 1800 

ɺʳʩʦʪʘ, ʤʤ 2000 

ʄʘʩʩʘ, ʢʛ 1900 

ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʘʟʦʚʳʭ ʦʪʚʝʨʩʪʠʡ ʚʳʙʠʨʘʶ ʚʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʣʠʣʴʥʳʡ ʩʪʘʥʦʢ ʤʦʜʝʣʠ 

Z5140A, ʩ ʨʘʟʤʝʨʘʤʠ ʩʪʦʣʘ 560 x 480 ʤʤ ʠ ʰʠʨʠʥʦʡ 18 ʤʤ. ɺʳʧʦʣʥʷʝʤ ʵʩʢʠʟ ʨʘʟʤʝʱʝʥʠʷ 

ʢʦʥʜʫʢʪʦʨʘ ʥʘ ʩʪʦʣʝ ʩʪʘʥʢʘ. ʂʦʥʜʫʢʪʦʨ ʙʝʨʝʤ ʠʟ ʨʘʟʜʝʣʘ 19.1.2. ʈʘʩʯʝʪ ʧʦʛʨʝʰʥʦʩʪʠ 

ʙʘʟʠʨʦʚʘʥʠʷ ʈʠʩ.13. 



 

 

 

ʈʠʩ. 32 ʈʘʟʤʝʱʝʥʠʝ ʢʦʥʜʫʢʪʦʨʘ ʥʘ ʩʪʦʣʝ ʩʪʦʣʘ. 

 ʂʦʥʜʫʢʪʦʨ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʛʘʙʘʨʠʪʳ ʩʪʦʣʘ ʥʦʨʤʘʣʴʥʦ, ʵʪʦ ʚʠʜʥʦ ʠʟ ʈʠʩ. 31, 

ʧʘʨʘʤʝʪʨʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʩʚʝʨʣʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʷʶʪ. ɿʥʘʯʠʪ ʚʳʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʧʦʣʥʦʩʪʴʶ ʦʙʦʩʥʦʚʘʥ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

5.16.2 ʉʪʘʥʦʢ ʚʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʣʠʣʴʥʳʡ Z5140A 
 ʇʨʦʤʳʰʣʝʥʥʳʡ ʩʚʝʨʣʠʣʴʥʳʡ ʩʪʘʥʦʢ ʩ ʢʦʨʦʙʯʘʪʦʡ ʩʪʦʡʢʦʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʠʭ 

ʦʧʝʨʘʮʠʡ ʢʘʢ ʩʚʝʨʣʝʥʠʝ, ʨʘʩʩʚʝʨʣʠʚʘʥʠʝ, ʥʘʨʝʟʘʥʠʝ ʨʝʟʴʙʳ ʠ ʪ.ʜ.  

ʉʪʘʥʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ, ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʰʫʤʘ, ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ 

ʩʢʦʨʦʩʪʝʡ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʧʘʥʝʣʴʶ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʦʩʪʦʪʦʡ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ.  ʆʩʦʙʝʥʥʦʩʪʠ: 

1. ɹʳʩʪʨʘʷ ʠ ʣʝʛʢʘʷ ʫʩʪʘʥʦʚʢʘ ʧʦʜʘʯʠ ʠ ʩʢʦʨʦʩʪʠ ʙʣʘʛʦʜʘʨʷ ʫʜʦʙʥʦʡ ʨʫʢʦʷʪʢʝ 

ʫʧʨʘʚʣʝʥʠʷ 

2. ʄʦʱʥʳʡ ʜʚʠʛʘʪʝʣʴ ʩ ʚʳʩʦʢʠʤ ʢʨʫʪʷʱʠʤ ʤʦʤʝʥʪʦʤ, ʙʦʣʴʰʠʤ ʜʘʚʣʝʥʠʝʤ ʠ ʩʠʣʦʡ 

ʧʦʜʘʯʠ 

3. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʤʝʥʘ ʨʝʞʠʤʦʚ ʠ ʛʣʫʙʠʥʳ ʥʘʨʝʟʘʥʠʷ ʨʝʟʴʙʳ 

4. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʦʜʘʯʘ ʰʧʠʥʜʝʣʷ, ʦʧʮʠʡ ʥʘʨʝʟʘʥʠʷ ʨʝʟʴʙʳ ʠ ʦʩʚʝʱʝʥʠʷ ʚ 

ʩʪʘʥʜʘʨʪʥʦʡ ʢʦʤʧʣʝʢʪʘʮʠʠ 

5. ɹʳʩʪʨʘʷ ʧʦʜʘʯʘ ʠ ʚʦʟʚʨʘʪ ʜʚʠʛʘʪʝʣʷ 

6. ɹʝʟʦʪʢʘʟʥʳʡ ʠ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʜʝʪʘʣʝʡ ʠ ʢʦʤʧʦʥʝʥʪʦʚ 

7. ʇʨʦʯʥʘʷ ʠ ʥʘʜʝʞʥʘʷ ʢʦʣʦʥʥʘ ʠ ʢʦʥʩʪʨʫʢʮʠʷ ʩʪʘʥʠʥʳ 

 
ʈʠʩ. 32 - ʉʪʘʥʦʢ ʚʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʣʠʣʴʥʳʡ Z5140A 

ʊʘʙʣʠʮʘ 15. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʉʪʘʥʢʘ ʚʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʣʠʣʴʥʦʛʦ Z5140A 
 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʩʚʝʨʣʝʥʠʷ 40 ʤʤ 

ʅʘʨʝʟʘʥʠʝ ʨʝʟʴʙʳ ʄ30 

ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ 350 Nm 



 

 

ɼʚʠʞʝʥʠʝ ʛʦʣʦʚʳ ʧʦ ʢʦʣʦʥʥʝ 200 ʤʤ 

ʂʦʥʫʩ ʄʦʨʟʝ ʄʂ4 

ʉʢʦʨʦʩʪʴ ʰʧʠʥʜʝʣʷ (9 ʟʫʙʯʘʪʳʭ ʧʝʨʝʜʘʯ) 31,5-1400 ʦʙ/ʤʠʥ 

ɼʠʘʧʘʟʦʥ ʧʦʜʘʯʠ (9) 0.056 ï 1.80 ʦʙ/ʤʤ 

ʋʩʠʣʠʝ ʧʦʜʘʯʠ 16000 N 

ʈʘʩʩʪʦʷʥʠʝ ʰʧʠʥʜʝʣʴ - ʩʪʦʣ 335 ʤʤ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʰʧʠʥʜʝʣʴ - ʦʩʥʦʚʘʥʠʝ 740 ʤʤ 

ʍʦʜ ʰʧʠʥʜʝʣʷ 250 ʤʤ 

ʈʘʟʤʝʨ ʊ-ʦʙʨʘʟʥʦʛʦ ʧʘʟʘ ʩʪʦʣʘ 560 x 480 ʤʤ / 18 ʤʤ 

ʍʦʜ ʩʪʦʣʘ 315 ʤʤ 

ʄʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ 3,0 ʢɺʪ 

ʈʘʟʤʝʨʳ 750 x 1150 x 2500 ʤʤ 

ɺʝʩ 1250 ʢʛ 

ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʘʟʦʚʳʭ ʦʪʚʝʨʩʪʠʡ ʚʳʙʠʨʘʶ ʚʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʣʠʣʴʥʳʡ ʩʪʘʥʦʢ 

ʤʦʜʝʣʠ Z5140A. 

   ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ  ʜʝʪʘʣʠ çʉʪʝʥʢʘè ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʸʭ-

ʢʦʦʨʜʠʥʘʪʥʳʡ ʬʨʝʟʝʨʥʳʡ ʩʪʘʥʦʢ ʩ ʏʇʋ ʤʦʜʝʣʠ NVD 6000 DCG. 

 

 

 

 

 

 

 

 

 



 

 

5.16.3 NVD 6000 DCG 3-ʭ ʢʦʦʨʜʠʥʘʪʥʳʡ ʬʨʝʟʝʨʥʳʡ ʩʪʘʥʦʢ ʩ 

ʏʇʋ 
 

ɼʣʷ ʜʝʪʘʣʠ çCʪʝʥʢʘè, ʥʘʤ ʧʦʜʦʡʜʝʪ ʩʪʘʥʦʢ ʉʠʩʪʝʤʳ ʏʇʋ CELOS/SIEMENS  

HEIDENHAIN ʫʜʦʙʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

  

ʈʠʩ. 28. ʌʨʝʟʝʨʥʳʡ ʩʪʘʥʦʢ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ NVD 6000 DCG 

ʊʘʙʣʠʮʘ 16. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ NVD 6000 

DCG 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ: NVD 6000 DCG 

ʈʘʟʤʝʨ ʩʪʦʣʘ 900x600 ʤʤ 

X 650 ʤʤ 

Y 520 ʤʤ 

Z 450  ʤʤ 

ʂʦʥʫʩ ʦʪʚʝʨʩʪʠʷ ʰʧʠʥʜʝʣʷ HSK-A63 

ʉʢʦʨʦʩʪʴ ʰʧʠʥʜʝʣʷ 20000 ʦʙ/ʤʠʥ 

X/Y/Z ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 42 ʤ/ʤʠʥ 

ʄʘʢʩ. ʥʘʛʨʫʟʢʘ ʥʘ ʩʪʦʣ 800 ʢʛ 

X/Y/Z ʤʦʤʝʥʪ 84 ʅʤ 

ʄʘʛʘʟʠʥ ʠʥʩʪʨʫʤʝʥʪʘ 20  

ʄʘʢʩ. ʠʥʩʪʨʫʤʝʥʪ ʨʘʟʤʝʨ (ʙʝʟ 

ʧʨʠʣʝʛʘʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ) 

Ï125 ʤʤ  

 

ʄʘʢʩ. ʜʣʠʥʘ ʠʥʩʪʨʫʤʝʥʪʘ 300 ʤʤ  

ɺʨʝʤʷ ʟʘʤʝʥʳ ʠʥʩʪʨʫʤʝʥʪʘ 5.4 ʩ  

ʄʦʱʥʦʩʪʴ ʦʩʥʦʚʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 18.5/15 ʢɺʪ 



 

 

ʄʠʥ. ʧʝʨʝʤʝʱʝʥʠʷ (X/Y/Z) 0, 001 ʤʤ 

ʄʠʥ. ɺʭʦʜ (X/Y/Z) 0, 001 ʤʤ 

ɻʘʙʘʨʠʪʳ (ɼĬʐĬɺ) 3230ʭ4189ʭ3015 ʤʤ 

ɺʝʩ 4 500 ʢʛ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

5.16.4 NVD 6000 DCG 3-ʭ ʢʦʦʨʜʠʥʘʪʥʳʡ ʬʨʝʟʝʨʥʳʡ ʩʪʘʥʦʢ ʩ 

ʏʇʋ 
 

ɼʣʷ ʜʝʪʘʣʠ çɺʘʣè, ʥʘʤ ʧʦʜʦʡʜʝʪ ʩʪʘʥʦʢ ʉʠʩʪʝʤʳ ʏʇʋ CTX BETA 800 ʊʉ. 

 

ʈʠʩʫʥʦʢ ? 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ: CTX BETA 800 ʊʉ. 

ɼʠʘʤʝʪʨ ʜʝʪʘʣʠ ʥʘʜ ʥʘʧʨʘʚʣʷʶʱʝʡ 

ʩʪʘʥʠʥʳ 
500 ʤʤ 

X 480 ʤʤ 

Y 200 ʤʤ 

Z 850  ʤʤ 

ʂʦʥʫʩ ʦʪʚʝʨʩʪʠʷ ʰʧʠʥʜʝʣʷ HSK-A63 

ʉʢʦʨʦʩʪʴ ʰʧʠʥʜʝʣʷ ʬʨʝʟʝʨʥʦʛʦ 12000 ʦʙ/ʤʠʥ 

ʉʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʰʧʠʥʜʝʣʷ 5000 ʦʙ/ʤʠʥ 

X/Y/Z ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 36/40/40 ʤ/ʤʠʥ 

ʄʘʢʩ. ɼʠʘʤʝʪʨ ʧʨʫʪʢʘ 65 ʤʤ 

ɻʘʙʘʨʠʪʳ (ɼĬʐĬɺ) 4960ʭ2260ʭ2900 ʤʤ 

ɺʝʩ 10000 ʢʛ 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʘʯʠ ʧʨʫʪʢʘ LNS Quick Load Servo 80 S2 



 

 

 
ʈʠʩʫʥʦʢ? 

ɼʠʘʤʝʪʨ 60-80 

ɼʣʠʥʘ ʧʨʫʪʢʘ (ʦʛʨʘʥʠʯʝʥʘ ʜʣʠʥʦʡ ʰʧʠʥʜʝʣʷ): 

 

350-1605 

ʉʠʩʪʝʤʘ ʟʘʛʨʫʟʢʠ: 

 

ʉʙʦʢʫ 

ɺʦʟʤʦʞʥʦʩʪʠ ʟʘʛʨʫʟʢʠ: 

 

600 ʤʤ 

ɿʘʛʨʫʟʢʘ: 

 

ʉʧʝʨʝʜʠ\ʩʟʘʜʠ  

ʊʠʧ ʰʧʠʥʜʝʣʷ: 

 

ʌʠʢʩʠʨʦʚʘʥʥʳʡ  

ʆʪʚʦʜ ʦʩʠ X ʠʣʠ Z: 

 

600 ʤʤ 

ʋʩʪʘʥʦʚʢʘ ʜʠʘʤʝʪʨʘ: 

 

10 ʩʝʢ (ʘʚʘʪʦʤʘʪʠʯʝʩʢʠ) 

ʇʦʣʥʘʷ ʩʤʝʥʘ ʜʠʘʤʝʪʨʘ: 

 

2 ʤʠʥ  

ɼʚʠʛʘʪʝʣʴ: 

 

ʉʝʨʚʦ 

ʇʨʠʚʦʜ: 

 

ʈʝʤʝʥʴ ʩ ʟʫʙʮʘʤʠ 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

5.17 ʆʙʦʩʥʦʚʘʥʠʷ ʚʠʜʘ ʩʪʘʥʦʯʥʦʡ ʦʩʥʘʩʪʢʠ 
 

ʆʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ï 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʠʜʘ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ. 

ʇʨʠʩʧʦʩʦʙʣʝʥʠʝ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʘʩʪʢʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ 

ʟʘʢʨʝʧʣʝʥʠʷ ʧʨʝʜʤʝʪʘ ʪʨʫʜʘ ʠʣʠ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ. 

ɺʳʙʨʘʥʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʦʣʞʥʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ, ʫʣʫʯʰʝʥʠʡ ʪʨʫʜʘ, 

ʣʠʢʚʠʜʘʮʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʨʘʟʤʝʪʢʠ ʟʘʛʦʪʦʚʢʠ ʠ ʚʳʚʝʨʢʠ ʠʭ ʧʨʠ ʫʩʪʘʥʦʚʢʝ 

ʥʘ ʩʪʘʥʢʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʪʘʥʦʯʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʟʘʛʦʪʦʚʦʢ ʜʘʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: ʧʦʚʳʰʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʪʦʯʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ; ʩʦʢʨʘʱʘʝʪ ʪʨʫʜʦʝʤʢʦʩʪʴ ʦʙʨʘʙʦʪʢʠ 

ʟʘʛʦʪʦʚʦʢ ʟʘ ʩʯʝʪ ʨʝʟʢʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ ʫʩʪʘʥʦʚʢʫ, 

ʚʳʚʝʨʢʫ ʠ ʟʘʢʨʝʧʣʝʥʠʝ; ʨʘʩʰʠʨʷʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʘʥʢʦʚ; 

ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʝʩʢʦʣʴʢʠʭ ʟʘʛʦʪʦʚʦʢ, 

ʟʘʢʨʝʧʣʝʥʥʳʭ ʚ ʦʙʱʝʤ, ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ. 

ʇʨʘʚʠʣʘ ʚʳʙʦʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʩʪʢʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʧʷʪʴ 

ʩʠʩʪʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʩʪʢʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʘʙʦʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂ ʩʠʩʪʝʤʘʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʩʪʢʠ ʦʪʥʦʩʷʪʩʷ ʩʠʩʪʝʤʳ: 

1. ʥʝʨʘʟʙʦʨʥʦʡ ʩʧʝʮʠʘʣʴʥʦʡ ʦʩʥʘʩʪʢʠ (ʅʉʆ); 

2. ʫʥʠʚʝʨʩʘʣʴʥʦ-ʥʘʣʘʜʦʯʥʦʡ ʦʩʥʘʩʪʢʠ (ʋʅʆ); 

3. ʫʥʠʚʝʨʩʘʣʴʥʦ-ʩʙʦʨʥʦʡ ʦʩʥʘʩʪʢʠ (ʋʉʆ); 

4. ʩʙʦʨʥʦ-ʨʘʟʙʦʨʥʦʡ ʦʩʥʘʩʪʢʠ (ʉʈʆ); 

5. ʫʥʠʚʝʨʩʘʣʴʥʦ-ʙʝʟ ʥʘʣʘʜʦʯʥʦʡ ʦʩʥʘʩʪʢʠ (ʋɹʆ). 

ɺ ʫʩʣʦʚʠʷʭ ʢʨʫʧʥʦʩʝʨʠʡʥʦʛʦ ʠ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʣʝʜʫʝʪ 

ʧʨʠʤʝʥʷʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʝ ʩʧʝʮʠʘʣʴʥʳʝ ʩʪʘʥʦʯʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʩ 

ʧʥʝʚʤʘʪʠʯʝʩʢʠʤʠ ʠ ʜʨʫʛʠʤʠ ʧʨʠʚʦʜʘʤʠ ʟʘʞʠʤʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ.  



 

 

ʊʘʢ ʞʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʤʥʦʛʦʤʝʩʪʥʫʶ ʦʩʥʘʩʪʢʫ ʧʦʜ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʪʘʣʝʡ ʟʘ ʨʘʟ. 

ɺ ʤʝʣʢʦʩʝʨʠʡʥʦʤ ʠ ʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ 

ʩʪʘʥʜʘʨʪʥʳʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ: ʧʘʪʨʦʥʳ, ʤʘʰʠʥʥʳʝ ʪʠʩʢʠ, 

ʧʦʚʦʨʦʪʥʳʝ ʩʪʦʣʳ, ʢʦʥʜʫʢʪʦʨʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʷ ʜʣʷ ʥʠʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʣʘʜʢʠ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʠʟʜʝʣʠʷ. 

ʇʈʀʄɽʈ: 

 ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʘʟʦʚʳʭ ʦʪʚʝʨʩʪʠʡ ʚ ʟʘʛʦʪʦʚʢʝ ʥʘ ʦʧʝʨʘʮʠʠ ʩʚʝʨʣʠʣʴʥʦʡ 

ʧʨʠʤʝʥʷʝʪʩʷ ʢʦʥʜʫʢʪʦʨ ɼʇ.15.02.15.21.ʍʍʍ.ʍʍ (ʈʠʩ.29). ʂʦʥʩʪʨʫʢʮʠʷ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʤʝʩʪʥʦʡ. ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ï ʵʪʦ ʚʳʩʦʢʘʷ 

ʪʦʯʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʦʪʚʝʨʩʪʠʡ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʨʘʟʤʝʪʢʠ, ʚʳʩʦʢʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʫʤʝʥʴʰʝʥʠʝ ʦʪʢʣʦʥʝʥʠʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ (ʟʘ ʩʯʝʪ 

ʥʘʧʨʘʚʣʷʶʱʠʭ ʚʪʫʣʦʢ), ʢʨʦʤʝ ʪʦʛʦ, ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʚʝʨʣʠʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʥʝʩʢʦʣʴʢʦ ʦʪʚʝʨʩʪʠʡ.  

 

ʈʠʩ. 29 ʋʩʣʦʚʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʢʦʥʜʫʢʪʦʨʘ 

ɼʣʷ ʜʝʪʘʣʠ çʂʨʦʥʰʪʝʡʥè ʧʨʠʤʝʥʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʝ ʬʨʝʟʝʨʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʩ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ ʟʘʞʠʤʘ ɼʇ.15.02.15.21.180.00 ʜʣʷ ʬʨʝʟʝʨʥʦʡ ʦʧʝʨʘʮʠʠ ʥʘ ʩʪʘʥʢʝ 

ʩ ʏʇʋ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 

ʥʘʣʘʜʢʫ ʩʪʘʥʢʘ, ʥʘ ʫʩʪʘʥʦʚʢʫ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʜʝʪʘʣʠ ʠ ʪ.ʜ.  



 

 

 

ʈʠʩ. 30 ʋʩʣʦʚʥʳʡ ʚʠʜ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʦʧʝʨʘʮʠʠ ʩ ʏʇʋ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

5.18 ɺʳʙʦʨ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʦʩʥʘʩʪʢʠ 
 

ʀʥʩʪʨʫʤʝʥʪ ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʘʩʪʢʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʝʜʤʝʪ ʪʨʫʜʘ ʩ ʮʝʣʴʶ ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʩʦʩʪʦʷʥʠʷ (ʩʦʩʪʦʷʥʠʝ 

ʧʨʝʜʤʝʪʘ ʪʨʫʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʰʘʙʣʦʥʘ ʠ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ). 

ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʨʘʟʤʝʨʳ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʟʘʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ ʟʘʚʠʩʷʪ ʦʪ 

ʚʠʜʘ ʦʙʨʘʙʦʪʢʠ, ʨʘʟʤʝʨʦʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ 

ʟʘʛʦʪʦʚʢʠ, ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʨʠ ʚʳʙʦʨʝ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʧʨʠʥʠʤʘʪʴ 

ʩʪʘʥʜʘʨʪʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʥʦ, ʢʦʛʜʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ 

ʩʧʝʮʠʘʣʴʥʳʡ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ, ʬʘʩʦʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʩʦʚʤʝʱʘʪʴ ʦʙʨʘʙʦʪʢʫ ʥʝʩʢʦʣʴʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʦʙʨʘʙʦʪʢʠ. ɺʳʙʦʨ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʳ ʠ 

ʨʘʟʤʝʨʦʚ ʠʥʩʪʨʫʤʝʥʪʘ, ʤʘʪʝʨʠʘʣʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʟʘʛʦʪʦʚʢʠ, ʨʝʞʠʤʦʚ 

ʨʝʟʘʥʠʷ ʠ ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʅʘ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʠʥʩʪʨʫʤʝʥʪ ʤʦʞʥʦ ʧʦʜʙʠʨʘʪʴ ʚ ʉɸʇʈ 

çɺʝʨʪʠʢʘʣʴè, ʘ ʨʠʩʫʥʢʠ ʠʩʢʘʪʴ ʧʦ ʤʘʨʢʝ ʠ ɻʆʉʊ ʚ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ ʚ 

ʠʥʪʝʨʥʝʪʝ. 

ʇʈʀʄɽʈ: 

ɼʣʷ ʚʝʨʪʠʢʘʣʴʥʦ-ʬʨʝʟʝʨʥʦʡ ʦʧʝʨʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪʳ: 

ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʪʨʸʭ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʪʦʨʮʦʚʢʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʜʝʪʘʣʠ ʧʨʠʤʝʥʷʝʪʩʷ ʬʨʝʟʘ ʥʘʩʘʜʥʘʷ ʈ6ʄ5 ɻʆʉʊ 2210-0073 (D=80; 

l=50; R=0; Z=16). 



 

 

 

ʈʠʩ. 33  ʌʨʝʟʘ ʥʘʩʘʜʥʘʷ ɻʆʉʊ 2210-0073 

ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʦʩʥʘʩʪʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʨʘʚʢʘ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʥʘ 

ʢʦʥʫʩ 7:24 DIN 2080, ɻʆʉʊ 25827-2014 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘʩʘʜʥʳʭ ʪʦʨʮʦʚʳʭ 

ʬʨʝʟ ʩ ʧʘʟʘʤʠ ʜʣʷ ʪʦʨʮʦʚʦʡ ʠ ʧʨʦʜʦʣʴʥʦʡ ʰʧʦʥʢʠ. 

 

ʈʠʩ. 34 ʆʧʨʘʚʢʘ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʥʘ ʢʦʥʫʩ 7:24 DIN 2080, ɻʆʉʊ 25827-2014 

ɼʣʷ ʩʚʝʨʣʝʥʠʷ ʙʘʟʦʚʳʭ ʦʪʚʝʨʩʪʠʡ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʣʠʣʴʥʦʤ ʩʪʘʥʢʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʣʘʩʩʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʪʨʝʙʫʝʪʩʷ ʢʦʤʧʣʝʢʪ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʢʦʪʦʨʳʡ ʚʳʙʠʨʘʝʪʩʷ ʧʦ (ʉʤʦʪʨʠ ʩʧʨʘʚʦʯʥʠʢ ʪʝʭʥʦʣʦʛʘ ʆʙʨʘʙʦʪʢʘ ʤʝʪʘʣʣʦʚ ʨʝʟʘʥʠʝʤ, 

ʇʘʥʦʚ ɸ.ɸ., ʩʪʨ.585, ʪʘʙʣ.5 ʠʣʠ ʩʪʨ.587 ʪʘʙʣ.6):  

1) ʉʚʝʨʣʝʥʠʝ ʙʘʟʦʚʳʭ ʦʪʚʝʨʩʪʠʡ ʚʳʧʦʣʥʷʝʪʩʷ ʉʚʝʨʣʦʤ  8.4 ʈ6ʄ5 ɻʆʉʊ 2034-80. 

 

ʈʠʩ. 35 ʉʚʝʨʣʦʤ  8.4 ʈ6ʄ5 ɻʆʉʊ 2034-80 

1) ɿʝʥʢʝʨʦʚʘʥʠʝ ʙʘʟʦʚʳʭ ʦʪʚʝʨʩʪʠʡ ʚʳʧʦʣʥʷʝʪʩʷ ɿʝʥʢʝʨ  8.8 ʈ6ʄ5 ɻʆʉʊ 12489-

71 

 

ʈʠʩ. 36 ɿʝʥʢʝʨ  8.8 ʈ6ʄ5 ɻʆʉʊ 12489-71 
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2) ʈʘʟʚʸʨʪʳʚʘʥʠʝ ʙʘʟʦʚʳʭ ʦʪʚʝʨʩʪʠʡ ʚʳʧʦʣʥʷʝʪʩʷ 2363-3404 ʈʘʟʚʝʨʪʢʘ  9ʅ7 ɺʂ6 

ɻʆʉʊ 1672-80 

 

ʈʠʩ. 372363-3404 ʈʘʟʚʝʨʪʢʘ  9ʅ7 ɺʂ6 ɻʆʉʊ 1672-80 

2) ɺʪʫʣʢʘ ʧʝʨʝʭʦʜʥʘʷ 6100-0314 ɻʆʉʊ 13598-85 ʜʣʷ ʧʝʨʝʭʦʜʘ, ʩʦ ʩʪʦʨʦʥʳ ʩʪʘʥʢʘ, 

ʩ ʢʦʥʫʩʘ ʄʦʨʟʝ 4 ʢ ʢʦʥʫʩʫ ʄʦʨʟʝ 1, ʩʦ ʩʪʦʨʦʥʳ ʠʥʩʪʨʫʤʝʥʪʘ.    

 

ʈʠʩ. 38 ɺʪʫʣʢʘ ʧʝʨʝʭʦʜʥʘʷ 6100-0314 ɻʆʉʊ 13598-85 

ʅʘ ʦʧʝʨʘʮʠʠ ʩ ʏʇʋ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪ ʠ ʦʩʥʘʩʪʢʘ: 

ʀʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʞʝʣʘʪʝʣʴʥʦ ʠʩʢʘʪʴ ʥʘ ʩʘʡʪʝ SANDVIK COROMANT 

ʠʣʠ ʧʦ ʝʛʦ ʢʘʪʘʣʦʛʘʤ ʠʥʩʪʨʫʤʝʥʪʘ (ʩʙʦʨʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʮʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʪʦʢʘʨʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ). ʅʦ ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʠʥʩʪʨʫʤʝʥʪ ʠ ʜʨʫʛʠʭ ʬʠʨʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ GARANT, 

ʉʂʀʌ ʠ ʪ.ʜ. 

ʌʨʝʟʘ CoroMillÈ390 R390-032C5-11M, (ʌ32; L65; lp10; Lu40; Z3; R3,1),  

ʇʣʘʩʪʠʥʘ R390-11 T3 31E-NL H13A; 

ɹʘʟʦʚʳʡ ʜʝʨʞʘʪʝʣʴ: ʇʘʪʨʦʥ Coromant Capto 390 ʩ ʢʦʥʫʩʦʤ HSK-A63 ʜʣʷ ʪʷʞʝʣʦʡ 

ʦʙʨʘʙʦʪʢʠ, C5-390.410-63090C   

 

ʈʠʩ. 39 ʌʨʝʟʘ CoroMillÈ390 ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʪʦʨʮʝʚ ʨʝʙʝʨ ʠ ʧʣʦʩʢʦʩʪʝʡ 

https://www.sandvik.coromant.com/ru-ru/products/pages/tools.aspx?Country=ru
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file://///10.100.3.3/Resources/Цикл%20ПЛА%20и%20ТМ/Цикл%20ТМ/2022%20-%202023/ТМ/МУ/МУ%20для%20КП%20МДК.03.01/1/Литеература/Sandvik%20Цельно%20режущий%20инструмент%202020.pdf
file://///10.100.3.3/Resources/Цикл%20ПЛА%20и%20ТМ/Цикл%20ТМ/2022%20-%202023/ТМ/МУ/МУ%20для%20КП%20МДК.03.01/1/Литеература/Sandvik%20Дополнение%20вращающийся%20и%20токарный%20инструмент%202020.pdf
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ʌʨʝʟʘ CoroMillÈ390 R390-020C5-11M095, (ʌ20; L95; lp10; Lu40; Z3; R3,1),  

ʇʣʘʩʪʠʥʘ R390-11 T3 31E-NL H13A; 

ɹʘʟʦʚʳʡ ʜʝʨʞʘʪʝʣʴ: ʇʘʪʨʦʥ Coromant Capto 390 ʩ ʢʦʥʫʩʦʤ HSK-A63 ʜʣʷ ʪʷʞʝʣʦʡ 

ʦʙʨʘʙʦʪʢʠ ,  C5-390.410-63090C   

 

ʈʠʩ. 40 ʌʨʝʟʘ CoroMillÈ390 ʜʣʷ ʯʝʨʥʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʌʨʝʟʘ CoroMill Plura 2P160-0800-NA H10F, (ʌ8; L80; Lu28; Z2; R3), 

ʇʝʨʝʭʦʜʥʠʢ ʦʪ Coromant Captoᴜ  ʢ ʧʘʪʨʦʥʫ ʩ ʪʝʨʤʦʟʘʞʠʤʦʤ, C5-391.19-08 075  

ɹʘʟʦʚʳʡ ʜʝʨʞʘʪʝʣʴ: ʇʘʪʨʦʥ Coromant Capto 390 ʩ ʢʦʥʫʩʦʤ HSK-A63 ʜʣʷ ʪʷʞʝʣʦʡ 

ʦʙʨʘʙʦʪʢʠ ,  C5-390.410-63090C;    

 

ʈʠʩ. 41 ʌʨʝʟʘ CoroMill Plura ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ɹʘʟʦʚʳʡ ʜʝʨʞʘʪʝʣʴ ʜʣʷ  ʬʨʝʟ ʠ ʦʩʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ 

ʭʚʦʩʪʦʚʠʢʦʤ - ʧʘʪʨʦʥ Coromant Capto 390 ʩ ʢʦʥʫʩʦʤ HSK-A63,  C5-390.410-63090C, 

ʠʩʧʦʣʴʟʫʝʤ ʝʛʦ, ʪʘʢ ʢʘʢ ʢʦʥʫʩ ʠʥʩʪʨʫʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʫʩʫ ʩʪʘʥʢʘ ʠ ʦʙʝʩʧʝʯʠʪ 

ʞʝʩʪʢʫʶ ʩʠʩʪʝʤʫ ʉʇʀɼ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʮʝʣʴʥʦʪʚʝʨʜʦʩʧʣʘʚʥʦʡ ʢʦʥʮʝʚʦʡ ʩʬʝʨʠʯʝʩʢʦʡ ʬʨʝʟʳ CoroMillᶸ Plura, ʜʣʷ ʧʨʦʬʠʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ 2P160-0800-NA H10F, ʠʩʧʦʣʴʟʫʝʤ ʇʝʨʝʭʦʜʥʠʢ ʦʪ Coromant Captoᶸ ʢ ʧʘʪʨʦʥʫ 

ʩ ʪʝʨʤʦʟʘʞʠʤʦʤ, C5-391.19-08 075. 

 

https://www.sandvik.coromant.com/ru-ru/products/Coromant_Capto/pages/default.aspx


 

 

 

ʈʠʩ. 42 ʇʘʪʨʦʥ Coromant Capto 390 ʩ ʢʦʥʫʩʦʤ HSK-A63 ʜʣʷ ʪʷʞʝʣʦʡ ʦʙʨʘʙʦʪʢʠ ,  C5-

390.410-63090C (ʩʣʝʚʘ) ʠ ʧʝʨʝʭʦʜʥʠʢ C5-391.19-08 075 (ʩʧʨʘʚʘ) 

 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ çɺʘʣè 

 

ɼʝʨʞʘʚʢʘ CoroCutÈ 1-2 ʜʣʷ ʦʪʨʝʟʢʠ ʠ ʦʙʨʘʙʦʪʢʠ ʢʘʥʘʚʦʢ 

 Max ʛʣʫʙʠʥʘ ʨʝʟʘʥʠʷ(CDX1) 32 mm, 

 ʐʠʨʠʥʘ ʭʚʦʩʪʦʚʠʢʘ(B) 25 mm,  

ɺʳʩʦʪʘ ʭʚʦʩʪʦʚʠʢʘ(H) 25 mm. 

 
ʈʝʞʫʱʘʷ ʧʣʘʩʪʠʥʘ CoroCutÈ 1-2 ʜʣʷ ʦʪʨʝʟʢʠ,  

ʏʠʩʣʦ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ(CEDC) 2, 

ʐʠʨʠʥʘ ʨʝʟʘʥʠʷ(CW) 5 mm,  

https://www.sandvik.coromant.com/ru-ru/products/Coromant_Capto/pages/default.aspx


 

 

 
ASHA-L-VDI40-25-HP 

ʇʝʨʝʭʦʜʥʠʢ ʦʪ VDI ʢ ʧʨʠʟʤʘʪʠʯʝʩʢʦʤʫ ʭʚʦʩʪʦʚʠʢʫ 

Max ʚʳʣʝʪ(OHX) 23 mm, 

ɼʠʘʤʝʪʨ ʩʦʝʜʠʥʝʥʠʷ(DCON) 40 mm, 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʣʠʥʘ(LF1) 23 mm, 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʚʳʩʦʪʘ(HF1) 25 mm, 

ʆʙʱʘʷ ʚʳʩʦʪʘ(OAH) 89 mm, 

ʆʙʱʘʷ ʰʠʨʠʥʘ(OAW) 85 mm. 

 
SVJBL 2525M 11 

ɼʝʨʞʘʚʢʘ CoroTurnÈ 107 ʜʣʷ ʪʦʯʝʥʠʷ 

ʐʠʨʠʥʘ ʭʚʦʩʪʦʚʠʢʘ(B) 25 mm, 

ɺʳʩʦʪʘ ʭʚʦʩʪʦʚʠʢʘ(H) 25 mm, 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʣʠʥʘ(LF) 150 mm 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʰʠʨʠʥʘ(WF) 32 mm 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʚʳʩʦʪʘ(HF) 25 mm 

 

 

 

 



 

 

 
VBMT 11 02 02-UF 1125  

ʈʝʞʫʱʘʷ ʧʣʘʩʪʠʥʘ CoroTurnÈ 107 ʜʣʷ ʪʦʯʝʥʠʷ 

ʏʠʩʣʦ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ(CEDC) 2 

ʈʘʜʠʫʩ ʧʨʠ ʚʝʨʰʠʥʝ(RE) 0,2 mm 

 

 
QS-SCLCL 2525 09C 

ɼʝʨʞʘʚʢʘ CoroTurnÈ 107 QS ʜʣʷ ʪʦʯʝʥʠʷ 

Min ʚʳʣʝʪ(OHN) 24 mm 

Max ʚʳʣʝʪ(OHX) 49 mm 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʣʠʥʘ(LF) 108 mm 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʰʠʨʠʥʘ(WF) 32 mm 

 

 
CCGT 09 T3 01-UM 5015 

ʈʝʞʫʱʘʷ ʧʣʘʩʪʠʥʘ CoroTurnÈ 107 ʜʣʷ ʪʦʯʝʥʠʷ 

ʏʠʩʣʦ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ(CEDC) 2 

ʊʦʣʱʠʥʘ ʧʣʘʩʪʠʥʳ(S) 3,969 mm 

ʈʘʜʠʫʩ ʧʨʠ ʚʝʨʰʠʥʝ(RE) 0,1 mm 

 

 

 

 



 

 

 
2P342-1200-PA 1730 

ʎʝʣʴʥʦʪʚʝʨʜʦʩʧʣʘʚʥʘʷ ʢʦʥʮʝʚʘʷ ʬʨʝʟʘ CoroMillÈ Plura ʜʣʷ ʬʨʝʟʝʨʦʚʘʥʠʷ ʚ 

ʪʷʞʸʣʳʭ ʫʩʣʦʚʠʷʭ 

ɼʠʘʤʝʪʨ ʨʝʟʘʥʠʷ(DC) 12 mm 

ʈʘʙʦʯʘʷ ʜʣʠʥʘ(LU) 26 mm 

ʏʠʩʣʦ ʵʬʬʝʢʪʠʚʥʳʭ ʧʝʨʠʬʝʨʠʡʥʳʭ ʨʝʞ. ʢʨʦʤʦʢ(ZEFP) 4 

ɼʠʘʤʝʪʨ ʩʦʝʜʠʥʝʥʠʷ(DCON) 12 mm 

 
930-HA06-P-12-109A 

ʇʝʨʝʭʦʜʥʠʢ ʦʪ HSK ʢ CoroChuckÊ 930 

ʀʥʪʝʨʬʝʡʩ ʩʦ ʩʪʦʨʦʥʳ ʩʪʘʥʢʘ(ADINTMS) 

HSK -A -size 63 

ɼʠʘʤʝʪʨ ʩʦʝʜʠʥʝʥʠʷ(DCON) 

12 | 63 mm 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʣʠʥʘ(LF) 109 mm 

 
2P342-0600-PA 1730 

ʎʝʣʴʥʦʪʚʝʨʜʦʩʧʣʘʚʥʘʷ ʢʦʥʮʝʚʘʷ ʬʨʝʟʘ CoroMillÈ Plura ʜʣʷ ʬʨʝʟʝʨʦʚʘʥʠʷ ʚ 

ʪʷʞʸʣʳʭ ʫʩʣʦʚʠʷʭ 

ɼʠʘʤʝʪʨ ʨʝʟʘʥʠʷ(DC) 6 mm 

ʈʘʙʦʯʘʷ ʜʣʠʥʘ(LU) 13 mm 

ʏʠʩʣʦ ʵʬʬʝʢʪʠʚʥʳʭ ʧʝʨʠʬʝʨʠʡʥʳʭ ʨʝʞ. ʢʨʦʤʦʢ(ZEFP) 4 

ɼʠʘʤʝʪʨ ʩʦʝʜʠʥʝʥʠʷ(DCON)6 mm 



 

 

 
 930-HA06-P-06-094A 

ʇʝʨʝʭʦʜʥʠʢ ʦʪ HSK ʢ CoroChuckÊ 930 

ʀʥʪʝʨʬʝʡʩ ʩʦ ʩʪʦʨʦʥʳ ʩʪʘʥʢʘ(ADINTMS) 

HSK -A -size 63 

ɼʠʘʤʝʪʨ ʩʦʝʜʠʥʝʥʠʷ(DCON) 

6 | 63 mm 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʣʠʥʘ(LF) 94 mm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

5.19 ʉʭʝʤʘ ʥʘʛʨʫʟʢʠ ʥʘ ʟʘʛʦʪʦʚʢʫ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʉʭʝʤʘ ʧʦʢʘʟʳʚʘʝʪ ʨʝʘʢʮʠʠ ʥʘʛʨʫʟʢʠ, ʠʩʧʳʪʳʚʘʝʤʳʝ ʜʝʪʘʣʴʶ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʙʨʘʙʦʪʢʠ. 

 

ʈʠʩ. 43 ʇʨʠʤʝʨ ʩʭʝʤʳ ʥʘʛʨʫʟʢʠ ʥʘ ʟʘʛʦʪʦʚʢʫ ʜʝʪʘʣʠ çʉʪʝʥʢʘè ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

 
ʈʠʩ. 44 ʇʨʠʤʝʨ ʩʭʝʤʳ ʥʘʛʨʫʟʢʠ ʥʘ ʟʘʛʦʪʦʚʢʫ ʜʝʪʘʣʠ çɺʘʣè ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʪʦʯʝʥʠʝʤ. 

 

 



 

 

5.20 ʈʘʩʯʝʪ ʨʝʞʠʤʘ ʨʝʟʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʝ 
ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʟʘʛʦʪʦʚʢʠ ʦʙʳʯʥʦ ʟʘʚʝʨʰʘʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ ʚʨʝʤʝʥʠ 

ʜʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ. ʏʪʦʙʳ ʜʦʙʘʚʠʪʴʩʷ ʦʧʪʠʤʘʣʴʥʳʭ ʥʦʨʤ ʚʨʝʤʝʥʠ ʥʘ 

ʦʧʝʨʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʞʫʱʠʝ ʩʚʦʡʩʪʚʘ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʨʠ ʚʳʙʦʨʝ ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʝʨʞʠʚʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʨʷʜʢʘ, ʪ.ʝ. ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʠ ʨʘʩʯʝʪʝ ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ 

ʫʯʠʪʳʚʘʶʪ ʪʠʧ ʠ ʨʘʟʤʝʨʳ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʤʘʪʝʨʠʘʣ ʝʛʦ ʨʝʞʫʱʝʡ 

ʯʘʩʪʠ, ʤʘʪʝʨʠʘʣ ʠ ʩʦʩʪʦʷʥʠʝ ʟʘʛʦʪʦʚʢʠ, ʪʠʧ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ: ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩʥʘʯʘʣʘ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʛʣʫʙʠʥʫ ʨʝʟʘʥʠʷ ʚ ʤʠʣʣʠʤʝʪʨʘʭ. ɻʣʫʙʠʥʫ ʨʝʟʘʥʠʷ ʥʘʟʥʘʯʘʶʪ 

ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʠʙʦʣʴʰʫʶ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʫʝʤʦʡ ʩʪʝʧʝʥʠ ʪʦʯʥʦʩʪʠ 

ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ 

ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʠ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʛʣʫʙʠʥʳ ʨʝʟʘʥʠʷ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʜʘʯʘ ʩʪʘʥʢʘ. ʇʦʜʘʯʫ ʥʘʟʥʘʯʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʫʶ, 

ʩ ʫʯʝʪʦʤ ʧʦʛʨʝʰʥʦʩʪʠ ʠ ʞʝʩʪʢʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʤʦʱʥʦʩʪʠ 

ʧʨʠʚʦʜʘ ʩʪʘʥʢʘ, ʩʪʝʧʝʥʠ ʪʦʯʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦ 

ʥʦʨʤʘʪʠʚʥʳʤ ʪʘʙʣʠʮʘʤ ʠ ʩʦʛʣʘʩʦʚʳʚʘʶʪ ʩ ʧʘʩʧʦʨʪʥʳʤʠ ʜʘʥʥʳʤʠ ʩʪʘʥʢʘ. ʆʪ 

ʧʨʘʚʠʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʦʜʘʯʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʢʠ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. ɼʣʷ ʯʝʨʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ 

ʥʘʟʥʘʯʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʧʦʜʘʯʫ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʛʣʫʙʠʥʳ 

ʨʝʟʘʥʠʷ ʠ ʧʦʜʘʯʠ ʦʧʨʝʜʝʣʷʶʪ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ ʧʦ ʵʤʧʠʨʠʯʝʩʢʠʤ ʬʦʨʤʫʣʘʤ ʩ 

ʫʯʝʪʦʤ ʞʝʩʪʢʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ (ʪʘʙʣʠʯʥʳʤ) 

ʤʝʪʦʜʦʤ ʠʩʧʦʣʴʟʫʶʪ ʥʦʨʤʘʪʠʚʥʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ 



 

 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʠʜʘ ʦʙʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʢʠ. ʊʘʙʣʠʯʥʳʡ ʤʝʪʦʜ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪ. ʆʧʨʝʜʝʣʝʥʠʝ ʨʝʞʠʤʦʚ 

ʨʝʟʘʥʠʷ ʪʘʙʣʠʯʥʳʤ ʤʝʪʦʜʦʤ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʪ.ʢ. ʵʪʦʪ ʤʝʪʦʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʢʦʨʠʪʴ ʨʘʟʨʘʙʦʪʢʫ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʧʦʜʛʦʪʦʚʢʠ ʢ ʟʘʧʫʩʢʫ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʠʟʜʝʣʠʷ.  

ɸʣʛʦʨʠʪʤʳ ʨʘʩʯʪyʘ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʜʘʥʳ ʜʣʷ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʨʘʚʦʯʥʠʢʘ ɺ.ʀ. ɻʫʟʝʝʚʘ, ɺ.ɸ. ɹʘʪʫʝʚʘ, ʀ.ɺ. ʉʫʨʢʦʚʘ. 

ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ: 

ʇʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ ʪʦʨʮʦʚʦʡ ʬʨʝʟʦʡ ʩ ʟʘʜʘʥʥʳʤʠ ʜʠʘʤʝʪʨʦʤ, ʨʘʟʤʝʨʘʤʠ 

ʟʘʛʦʪʦʚʢʠ ʩ ʠʩʭʦʜʥʦʛʦ ʨʘʟʤʝʨʘ ʟʘʛʦʪʦʚʢʠ ʜʦ ʟʘʜʘʥʥʦʛʦ ʨʘʟʤʝʨʘ ʜʝʪʘʣʠ ʩ 16 ʜʦ 

10 ʢʚʘʣʠʪʝʪʘ. 

1. ʅʘʡʪʠ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ (ʩʪʨ. 296-298, ʧʨʠʣ.26); 

2. ɺʳʙʠʨʘʝʤ ʪʨʝʙʫʝʤʳʝ ʩʪʘʜʠʠ ʦʙʨʘʙʦʪʢʠ (ʩʪʨ. 173-174, ʢʘʨʪʘ 54); 

3. ʈʘʩʩʯʠʪʳʚʘʝʤ ʦʙʱʫʶ ʛʣʫʙʠʥʫ ʨʝʟʘʥʠʷ ʠ ʚʳʙʠʨʘʝʤ ʛʣʫʙʠʥʫ ʨʝʟʘʥʠʷ ʧʦ 

ʩʪʘʜʠʷʤ (ʩʪʨ.175-176, ʢʘʨʪʘ 55); 

4. ɺʳʙʠʨʘʝʤ ʧʦʜʘʯʫ ʜʣʷ ʯʝʨʥʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʤʘʪʝʨʠʘʣ ʬʨʝʟʳ (ʩʪʨ.177, 

ʢʘʨʪʘ 56);, ʨʘʩʩʯʠʪʳʚʘʝʤ ɺʥʦʤ ʠ ɺʬʘʢʪ  

5. ɺʳʙʠʨʘʝʤ ʠ ʨʘʩʩʯʠʪʳʚʘʝʤ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘ ʯʝʨʥʦʚʫʶ 

ʧʦʜʘʯʫ (ʩʪʨ.178-179, ʢʘʨʪʘ 56); 

6. ʈʘʩʩʯʠʪʳʚʘʝʤ ʯʝʨʥʦʚʫʶ ʧʦʜʘʯʫ; 

7. ɺʳʙʠʨʘʝʤ ʧʦʜʘʯʫ ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ ʧʦʜʘʯʠ (ʩʪʨ.180, ʢʘʨʪʘ 57); 

8. ɺʳʙʠʨʘʝʤ ʧʦʜʘʯʫ ʜʣʷ ʯʠʩʪʦʚʦʡ ʧʦʜʘʯʠ (ʩʪʨ.181, ʢʘʨʪʘ 58); 

9. ɺʳʙʠʨʘʝʤ ʠ ʨʘʩʩʯʠʪʳʚʘʝʤ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘ 

ʧʦʣʫʯʠʩʪʦʚʫʶ ʠ ʯʠʩʪʦʚʫʶ ʧʦʜʘʯʫ (ʩʪʨ.183-184,185, ʢʘʨʪʘ 60); 

10. ʈʘʩʩʯʠʪʳʚʘʝʤ ʧʦʣʫʯʠʩʪʦʚʫʶ ʠ ʯʠʩʪʦʚʫʶ ʧʦʜʘʯʠ; 

11. ɺʳʙʠʨʘʝʤ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ (ʩʪʨ.189-191, ʢʘʨʪʘ 65); 

12. ɺʳʙʠʨʘʝʤ ʠ ʨʘʩʩʯʠʪʳʚʘʝʤ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘ ʩʢʦʨʦʩʪʴ 

ʨʝʟʘʥʠʷ (ʩʪʨ.192-195, ʢʘʨʪʘ 65); 

13. ʈʘʩʩʯʠʪʳʚʘʝʤ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ; 
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14. ʈʘʩʩʯʠʪʳʚʘʝʤ ʦʙʦʨʦʪʳ ʬʨʝʟʳ; 

15. ɺʳʙʠʨʘʝʤ ʬʘʢʪʠʯʝʩʢʠʝ ʦʙʦʨʦʪʳ ʬʨʝʟʳ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʪʘʥʢʘ ʠʣʠ 

ʥʘ ʩʪʨ.163; 

16. ʈʘʩʩʯʠʪʳʚʘʝʤ ʬʘʢʪʠʯʝʩʢʫʶ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ; 

17. ʈʘʩʩʯʠʪʳʚʘʝʤ ʤʠʥʫʪʥʫʶ ʧʦʜʘʯʫ; 

18. ɺʳʙʠʨʘʝʤ ʬʘʢʪʠʯʝʩʢʫʶ ʤʠʥʫʪʥʫʶ ʧʦʜʘʯʫ; 

19. ɿʘʧʦʣʥʷʝʤ ʪʘʙʣʠʮʫ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ.  

ʊʘʙʣʠʮʘ 8. ʊʘʙʣʠʮʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 ̄

ʧ/ʧ 
t 
(ʤʤ)  

Szʪ 
(ʤʤ/ʟʫʙ) 

Vʪ 
(ʤ/ʤʠʥ) 

nʪ 
(ʦʙ/ʤʠʥ) 

Sʤʪ 
(ʤʤ/ʤʠʥ) 

nʬ 

(ʦʙ/ʤʠʥ) 

Sʤʬ 
(ʤʤ/ʤʠʥ) 

Vʬ 
(ʤ/ʤʠʥ) 

ʧʨʠʤʝʯʘʥʠʝ 

          

          

 ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ ʢʦʥʮʝʚʳʤʠ 

ʬʨʝʟʘʤʠ: 

ʇʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ ʧʦ ʢʦʥʪʫʨʫ ʩ ʟʘʜʘʥʥʳʤ ʜʠʘʤʝʪʨʦʤ ʬʨʝʟʳ, ʟʘʛʦʪʦʚʢʠ ʩ 

ʠʩʭʦʜʥʦʛʦ ʨʘʟʤʝʨʘ ʜʦ ʟʘʜʘʥʥʦʛʦ ʨʘʟʤʝʨʘ ʩ 16 ʜʦ 10 ʢʚʘʣʠʪʝʪʘ ʧʦ ʘʣʛʦʨʠʪʤʫ. 

ɺʳʙʦʨ ʤʘʪʝʨʠʘʣʘ ʬʨʝʟʳ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ.  

1. ʅʘʡʪʠ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ (ʩʪʨ. 296-298, ʧʨʠʣ.26); 

2. ʈʘʩʩʯʠʪʳʚʘʝʤ ʂʩʦ ʧʦ ʤʘʪʝʨʠʘʣʫ (ʩʪʨ. 203, ʢʘʨʪʘ 72); 

3. ʈʘʩʩʯʠʪʳʚʘʝʤ ʂʩʦ ʧʦ ʧʨʠʧʫʩʢʘʤ (ʩʪʨ.204-205-206, ʢʘʨʪʘ 72) ʠ 

ʩʨʘʚʥʠʚʘʝʤ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʢʘ ʦʧʨʝʜʝʣʷʝʤ ʯʠʩʣʦ ʩʪʘʜʠʡ 

ʦʙʨʘʙʦʪʢʠ; 

4. ʈʘʩʩʯʠʪʳʚʘʝʤ ʦʙʱʫʶ ʛʣʫʙʠʥʫ ʨʝʟʘʥʠʷ ʠ ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʨʘʩʩʯʠʪʳʚʘʝʤ ʛʣʫʙʠʥʫ ʨʝʟʘʥʠʷ ʧʦ ʭʦʜʘʤ (ʩʪʨ.207-209 ʧʨʠ ʦʜʥʦʡ ʠ 

ʩʪʨ.210-212 ʧʨʠ ʜʚʫʭ ʩʪʘʜʠʷʭ, ʢʘʨʪʘ 73-75 ʠ 76-78); 

5. ɺ ʙrʠʨʘʝʤ ʧʦʜʘʯʫ ʜʣʷ ʯʝʨʥʦʚʦʡ ʩʪʘʜʠʠ ʦʙʨʘʙʦʪʢʠ (ʩʪʨ.213-214, ʢʘʨʪʘ 

79) ʠ ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ (ʩʪʨ.215, ʢʘʨʪʘ80);  

6. ɺʳʙʠʨʘʝʤ ʠ ʨʘʩʩʯʠʪʳʚʘʝʤ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘ ʧʦʜʘʯʫ 

(ʩʪʨ.218, ʢʘʨʪʘ 82); 



 

 

7. ʈʘʩʩʯʠʪʳʚʘʝʤ ʧʦʜʘʯʠ ʠʣʠ ʚʳʙʠʨʘʝʤ ʧʦ ʪʨʝʙʫʝʤʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

(ʩʪʨ.219, ʢʘʨʪʘ83) ʠ ʨʘʩʩʯʠʪʳʚʘʝʤ ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, 

ʚʳʙʨʘʥʥʳʭ ʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʚʳʰʝ; 

8. ɺʳʙʠʨʘʝʤ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ (ʩʪʨ.220-221, ʢʘʨʪʘ 84) ʜʣʷ ʩʪʘʣʠ, (ʩʪʨ.223-

224, ʢʘʨʪʘ 85) ʜʣʷ ʯʫʛʫʥʦʚ, (ʩʪʨ.226-227, ʢʘʨʪʘ 86) ʜʣʷ ʤʝʜʥʳʭ ʠ 

ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ; 

9. ɺʳʙʠʨʘʝʤ ʠ ʨʘʩʩʯʠʪʳʚʘʝʤ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘ ʩʢʦʨʦʩʪʴ 

ʨʝʟʘʥʠʷ (ʩʪʨ.222, ʢʘʨʪʘ 84) ʜʣʷ ʩʪʘʣʠ, (ʩʪʨ.225, ʢʘʨʪʘ 85) ʜʣʷ ʯʫʛʫʥʦʚ, 

(ʩʪʨ.228, ʢʘʨʪʘ 86) ʜʣʷ ʤʝʜʥʳʭ ʠ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ 

10. ʈʘʩʩʯʠʪʳʚʘʝʤ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ; 

11. ʈʘʩʩʯʠʪʳʚʘʝʤ ʦʙʦʨʦʪʳ ʬʨʝʟʳ; 

12. ɺʳʙʠʨʘʝʤ ʬʘʢʪʠʯʝʩʢʠʝ ʦʙʦʨʦʪʳ ʬʨʝʟʳ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʪʘʥʢʘ ʠʣʠ 

ʥʘ ʩʪʨ.163; 

13. ʈʘʩʩʯʠʪʳʚʘʝʤ ʬʘʢʪʠʯʝʩʢʫʶ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ; 

14. ʈʘʩʩʯʠʪʳʚʘʝʤ ʤʠʥʫʪʥʫʶ ʧʦʜʘʯʫ; 

15. ɺʳʙʠʨʘʝʤ ʬʘʢʪʠʯʝʩʢʫʶ ʤʠʥʫʪʥʫʶ ʧʦʜʘʯʫ; 

16. ɿʘʧʦʣʥʷʝʤ ʪʘʙʣʠʮʫ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ.  

ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʧʨʠ ʩʚʝʨʣʝʥʠʠ: 

ʇʨʠ ʩʚʝʨʣʝʥʠʠ ʟʘʛʦʪʦʚʢʠ ʥʘ ʛʣʫʙʠʥʫ L, ʟʘʜʘʥʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʧʦ 12 

ʢʚʘʣʠʪʝʪʫ ʥʘ ʩʚʝʨʣʠʣʴʥʦʤ ʠʣʠ ʪʦʢʘʨʥʦʤ ʩʪʘʥʢʝ, ʤʘʪʝʨʠʘʣ ʟʘʛʦʪʦʚʢʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʣʛʦʨʠʪʤʦʤ: 

1. ʅʘʭʦʜʠʤ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ (ʩʪʨ. 296-298); 

2. ɺʳʙʠʨʘʝʤ ʚʘʨʠʘʥʪ ʤʘʨʰʨʫʪʘ ʦʙʨʘʙʦʪʢʠ (ʩʪʨ. 120-121); 

3. ɺʳʙʠʨʘʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʨʝʟʘʥʠʷ: ʧʦʜʘʯʫ ʠ ʩʢʦʨʦʩʪʴ (ʢʘʨʪʘ 46, 

ʩʪʨ.127-128); 

4. ɺʳʙʠʨʘʝʤ ʬʦʨʤʫʣʳ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʨʠ ʨʘʩʯʝʪʘʭ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ (ʩʪʨ. 

141); 

5. ɺʳʙʠʨʘʝʤ, ʧʦʜʩʪʘʚʣʷʝʤ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠ ʨʘʩʩʯʠʪʳʚʘʝʤ 

ʨʝʞʠʤʳ ʨʝʟʘʥʠʷ (ʩʪʨ. 142-150); 



 

 

6. ʈʘʩʩʯʠʪʳʚʘʝʤ ʦʙʦʨʦʪʳ ʩʚʝʨʣʘ (ʟʘʛʦʪʦʚʢʠ) ʧʦ ʬʦʨʤʫʣʝ: ὲ
Ͻ

Ͻ
  

(ʦʙ/ʤʠʥ); 

7. ɺʳʙʠʨʘʝʤ ʬʘʢʪʠʯʝʩʢʠʝ ʦʙʦʨʦʪʳ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʥʢʘ; 

8. ʈʘʩʩʯʠʪʳʚʘʝʤ ʬʘʢʪʠʯʝʩʢʫʶ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ ʧʦ ʬʦʨʤʫʣʝ: ὠ
ϽϽ̕

  

(ʤ/ʤʠʥ); 

9. ɿʘʧʦʣʥʷʝʤ ʪʘʙʣʠʮʫ ʩ ʧʘʨʘʤʝʪʨʘʤʠ; 

10. ɿʘʧʦʣʥʷʝʤ ʪʘʙʣʠʮʫ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ. 

ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʧʨʠ ʨʝʟʴʙʦʥʘʨʝʟʘʥʠʠ: 

ʇʨʠ ʥʘʨʝʟʘʥʠʠ ʨʝʟʴʙʳ ʄ ʥʘ ʟʘʜʘʥʥʫʶ ʛʣʫʙʠʥʫ ʥʘ ʩʚʝʨʣʠʣʴʥʦʤ ʠʣʠ 

ʪʦʢʘʨʥʦʤ ʩʪʘʥʢʝ ʩ ʟʘʜʘʥʥʳʤ ʤʘʪʝʨʠʘʣ ʟʘʛʦʪʦʚʢʠ. 

1. ʅʘʭʦʜʠʤ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ (ʩʪʨ. 296-298); 

2. ɺʳʙʠʨʘʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʨʝʟʘʥʠʷ: ʩʢʦʨʦʩʪʴ (ʢʘʨʪʘ 50, ʩʪʨ.135 

ʜʣʷ ʩʪʘʣʠ; ʩʪʨ.136 ʜʣʷ ʯʫʛʫʥʘ ʠ ʤʝʜʥʳʭ ʩʧʣʘʚʦʚ; ʩʪʨ.137 ʜʣʷ 

ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ;) 

ʰʘʛ ʨʝʟʴʙʳ - ʥʦʨʤʘʣʴʥʳʡ (ʧʦʵʪʦʤʫ ʥʠʞʥʠʡ ʚ ʢʦʣʦʥʢʝ ʰʘʛʘ); 

3. ɺʳʙʠʨʘʝʤ ʬʦʨʤʫʣʳ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʨʠ ʨʘʩʯʝʪʘʭ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ (ʩʪʨ. 

141); 

4. ɺʳʙʠʨʘʝʤ, ʧʦʜʩʪʘʚʣʷʝʤ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠ ʨʘʩʩʯʠʪʳʚʘʝʤ 

ʨʝʞʠʤʳ ʨʝʟʘʥʠʷ (ʩʪʨ. 142-143 ʠ 148); 

5. ʈʘʩʩʯʠʪʳʚʘʝʤ ʦʙʦʨʦʪʳ ʤʝʪʯʠʢʘ (ʟʘʛʦʪʦʚʢʠ) ʧʦ ʬʦʨʤʫʣʝ: ὲ
Ͻ

Ͻ
  

(ʦʙ/ʤʠʥ); 

6. ɺʳʙʠʨʘʝʤ ʬʘʢʪʠʯʝʩʢʠʝ ʦʙʦʨʦʪʳ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʥʢʘ; 

7. ʈʘʩʩʯʠʪʳʚʘʝʤ ʬʘʢʪʠʯʝʩʢʫʶ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ ʧʦ ʬʦʨʤʫʣʝ: ὠ
ϽϽ̕

  

(ʤ/ʤʠʥ); 

8. ɿʘʧʦʣʥʷʝʤ ʪʘʙʣʠʮʫ ʩ ʧʘʨʘʤʝʪʨʘʤʠ; 

9. ɿʘʧʦʣʥʷʝʤ ʪʘʙʣʠʮʫ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ. 



 

 

ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʧʨʠ ʩʚʝʨʣʝʥʠʠ ʠ 

ʨʝʟʴʙʦʥʘʨʝʟʘʥʠʠ: 

ʇʨʠ ʩʚʝʨʣʝʥʠʠ ʦʪʚʝʨʩʪʠʷ ʠ ʥʘʨʝʟʘʥʠʠ ʨʝʟʴʙʳ ʄ ʥʘ ʟʘʜʘʥʥʫʶ ʛʣʫʙʠʥʫ ʥʘ 

ʚʳʙʨʘʥʥʦʤ ʩʪʘʥʢʝ ʠʟ ʟʘʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣ ʟʘʛʦʪʦʚʢʠ. 

1. ʅʘʭʦʜʠʤ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ (ʩʪʨ. 296-298); 

2. ɺʳʙʠʨʘʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʨʝʟʘʥʠʷ: ʩʢʦʨʦʩʪʴ (ʢʘʨʪʘ 50, ʩʪʨ.135 

ʜʣʷ ʩʪʘʣʠ; ʩʪʨ.136 ʜʣʷ ʯʫʛʫʥʘ ʠ ʤʝʜʥʳʭ ʩʧʣʘʚʦʚ; ʩʪʨ.137 ʜʣʷ 

ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ;) 

ʰʘʛ ʨʝʟʴʙʳ- ʥʦʨʤʘʣʴʥʳʡ (ʧʦʵʪʦʤʫ ʥʠʞʥʠʡ ʚ ʢʦʣʦʥʢʝ ʰʘʛʘ); 

3. ʈʘʩʩʯʠʪʳʚʘʝʤ ʜʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʷ, ʦʪʥʷʚ ʦʪ ʜʠʘʤʝʪʨʘ ʨʝʟʴʙʳ ʰʘʛ (ʥʘ 

ʧʨʠʤʝʨ: ʄ30-3,5=26,5ʤʤ) ʠ ʨʘʩʩʯʠʪʳʚʘʝʤ ʩʚʝʨʣʝʥʠʝ ʧʦ ʵʪʦʤʫ ʜʠʘʤʝʪʨʫ, 

ʥʦ ʛʣʫʙʠʥʘ ʦʪʚʝʨʩʪʠʷ ʫʚʝʣʠʯʠʪʩʷ ʥʘ ʨʘʟʤʝʨ ʨʝʟʴʙʳ (ʥʘʧʨʠʤʝʨ, ʄ30 ʥʘ 

ʛʣʫʙʠʥʫ L=40 ʨʘʩʩʯʠʪʳʚʘʝʤ, ʢʘʢ 40+30=70ʤʤ), ʧʦʤʥʠʪʝ ʧʦ ʯʝʨʯʝʥʠʶ 

ʰʧʠʣʴʢʘ ʠʤʝʝʪ ʧʦʜ ʩʦʙʦʡ ʝʱʝ ʨʝʟʴʙʦʚʦʝ ʦʪʚʝʨʩʪʠʝ ʠ ʚʩʧʦʤʥʠʪʝ ʬʦʨʤʫ 

ʤʝʪʯʠʢʘ - ʫ ʥʝʛʦ ʧʝʨʝʜʥʷʷ ʯʘʩʪʴ ʢʦʥʠʯʝʩʢʘʷ, 

4. ʈʘʩʩʯʠʪʳʚʘʝʤ ʩʚʝʨʣʝʥʠʝ ʦʪʚʝʨʩʪʠʷ ʧʦ ʧʨʦʰʣʦʤʫ ʘʣʛʦʨʠʪʤʫ; 

Å ɺʳʙʠʨʘʝʤ ʚʘʨʠʘʥʪ ʤʘʨʰʨʫʪʘ ʦʙʨʘʙʦʪʢʠ (ʩʪʨ. 120-121); 

Å ɺʳʙʠʨʘʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʨʝʟʘʥʠʷ: ʧʦʜʘʯʫ ʠ ʩʢʦʨʦʩʪʴ 

(ʢʘʨʪʘ 46, ʩʪʨ.127-128); 

Å ɺʳʙʠʨʘʝʤ ʬʦʨʤʫʣʳ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʨʠ ʨʘʩʯʝʪʘʭ ʨʝʞʠʤʦʚ 

ʨʝʟʘʥʠʷ (ʩʪʨ. 141); 

Å ɺʳʙʠʨʘʝʤ, ʧʦʜʩʪʘʚʣʷʝʤ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠ 

ʨʘʩʩʯʠʪʳʚʘʝʤ ʨʝʞʠʤʳ ʨʝʟʘʥʠʷ (ʩʪʨ. 142-150); 

Å ʈʘʩʩʯʠʪʳʚʘʝʤ ʦʙʦʨʦʪʳ ʩʚʝʨʣʘ (ʟʘʛʦʪʦʚʢʠ) ʧʦ ʬʦʨʤʫʣʝ: Î
Ͻ

Ͻ
  

(ʦʙ/ʤʠʥ); 

Å ɺʳʙʠʨʘʝʤ ʬʘʢʪʠʯʝʩʢʠʝ ʦʙʦʨʦʪʳ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʥʢʘ; 

Å ʈʘʩʩʯʠʪʳʚʘʝʤ ʬʘʢʪʠʯʝʩʢʫʶ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ ʧʦ ʬʦʨʤʫʣʝ: 6

ϽϽ̕
  (ʤ/ʤʠʥ); 

Å ɿʘʪʝʤ ʨʘʩʩʯʠʪʳʚʘʝʤ ʩʘʤʫ ʨʝʟʴʙʫ ʧʦ ʧʦʩʣʝʜʥʝʤʫ ʘʣʛʦʨʠʪʤʫ: 



 

 

Å ɺʳʙʠʨʘʝʤ ʬʦʨʤʫʣʳ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʨʠ ʨʘʩʯʝʪʘʭ ʨʝʞʠʤʦʚ 

ʨʝʟʘʥʠʷ (ʩʪʨ. 141); 

Å ɺʳʙʠʨʘʝʤ, ʧʦʜʩʪʘʚʣʷʝʤ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠ 

ʨʘʩʩʯʠʪʳʚʘʝʤ ʨʝʞʠʤʳ ʨʝʟʘʥʠʷ (ʩʪʨ. 142-143 ʠ 148); 

Å ʈʘʩʩʯʠʪʳʚʘʝʤ ʦʙʦʨʦʪʳ ʤʝʪʯʠʢʘ (ʟʘʛʦʪʦʚʢʠ) ʧʦ ʬʦʨʤʫʣʝ: Î

Ͻ

Ͻ
  (ʦʙ/ʤʠʥ); 

Å ɺʳʙʠʨʘʝʤ ʬʘʢʪʠʯʝʩʢʠʝ ʦʙʦʨʦʪʳ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʥʢʘ; 

Å ʈʘʩʩʯʠʪʳʚʘʝʤ ʬʘʢʪʠʯʝʩʢʫʶ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ ʧʦ ʬʦʨʤʫʣʝ: 6

ϽϽ̕
  (ʤ/ʤʠʥ); 

5. ɿʘʧʦʣʥʷʝʤ ʪʘʙʣʠʮʫ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ. 

ʇʈʀʄɽʈ:  

ʈʘʩʯʸʪ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʧʨʠ ʪʦʯʝʥʠʠ: 

ʇʨʠ ʪʦʯʝʥʠʠ ʟʘʛʦʪʦʚʢʠ ʩ 16 ʜʦ 9 ʢʚʘʣʠʪʝʪʘ ʧʦ ʘʣʛʦʨʠʪʤʫ, ʩ ʜʠʘʤʝʪʨʘ 56 ʜʦ 48, ʥʘ ʜʣʠʥʫ 

220 ʤʤ, ʫʛʦʣ ű=90ʦ, ʙʝʟ ʦʭʣʘʞʜʝʥʠʷ.  ʄʘʪʝʨʠʘʣ ʟʘʛʦʪʦʚʢʠ ɸ40ɻ. ʉʪʘʥʦʢ 16ʂ20ʊ1. 

ɺʳʙʦʨ ʤʘʪʝʨʠʘʣʘ ʨʝʟʮʘ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ. ʆʬʦʨʤʠʪʴ ʪʘʙʣʠʮʫ.  

1. ʅʘʭʦʜʠʤ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ (ʩʪʨ.296-298, ʧʨʠʣʦʞʝʥʠʝ 26): 

ʅɺ207, ůʚ=660 ʄʧʘ; 

2. ɺʳʙʠʨʘʝʤ ʯʠʩʣʦ ʩʪʘʜʠʡ ʦʙʨʘʙʦʪʢʠ (ʩʪʨ.34-36, ʢʘʨʪʘ1), ʫʯʠʪʳʚʘʷ, ʯʪʦ ʮʚʝʪʥʳʝ 

ʤʝʪʘʣʣʳ ʠ ʩʪʘʣʠ ʪʚʝʨʜʦʩʪʴʶ ʜʦ ʅɺ180- ʤʘʣʘʷ ʩʠʣʦʚʘʷ ʥʘʛʨʫʞʝʥʥʦʩʪʴ, ʩʪʘʣʠ 

ʪʚʝʨʜʦʩʪʴʶ ʅɺ180-280- ʩʨʝʜʥʷʷ ʩʠʣʦʚʘʷ ʥʘʛʨʫʞʝʥʥʦʩʪʴ, ʩʪʘʣʠ ʪʚʝʨʜʦʩʪʴʶ ʅɺ280 

ʠ ʚʳʰʝ ʠ ʥʝʨʞʘʚʝʶʱʠʝ ʩʪʘʣʠ- ʚʳʩʦʢʘʷ ʩʠʣʦʚʘʷ ʥʘʛʨʫʞʝʥʥʦʩʪʴ: 

ʉʨʝʜʥʷʷ ʩʠʣʦʚʘʷ ʥʘʛʨʫʞʝʥʥʦʩʪʴ- 2 ʩʪʘʜʠʠ: ʯʝʨʥʦʚʘʷ ʠ ʯʠʩʪʦʚʘʷ; 

3. ʈʘʩʩʯʠʪʳʚʘʝʤ ʠ ʚʳʙʠʨʘʝʤ ʛʣʫʙʠʥʫ ʨʝʟʘʥʠʷ ʧʨʠ ʯʠʩʪʦʚʦʡ (ʠ ʧʦʣʫʯʠʩʪʦʚʦʡ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ), (ʩʪʨ.37-38, ʢʘʨʪʘ 2), ʫʯʠʪʳʚʘʷ, ʯʪʦ - ʦʪʜʝʣʦʯʥʘʷ, - ʯʠʩʪʦʚʘʷ, - 

ʧʦʣʫʯʠʩʪʦʚʘʷ, ʦʩʪʘʣʴʥʦʝ- ʯʝʨʥʦʚʘʷ: 

t=  ʤʤ; t= = 4 ʤʤ, ʛʜʝ tʯʠʩʪ ʥʝ ʤʝʥʝʝ 0,8 ʤʤ (ʤʦʞʥʦ ʦʢʨʫʛʣʠʪʴ ʜʦ 1 ʤʤ), 

ʦʩʪʘʣʴʥʦʝ- ʯʝʨʥʦʚʘʷ tʯʝʨ=3 ʤʤ; 

4. ɺʳʙʠʨʘʝʤ ʧʦʜʘʯʫ ʜʣʷ ʯʝʨʥʦʚʦʡ ʩʪʘʜʠʠ ʦʙʨʘʙʦʪʢʠ (ʩʪʨ.38-39, ʢʘʨʪʘ 3), ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ (ʩʪʨ.40-41, ʢʘʨʪʘ 4): 



 

 

ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ ʜʦ 5 ʤʤ ʠ ʜʠʘʤʝʪʨ ʜʝʪʘʣʠ ʜʦ 180 ʤʤ- Sʦʪ=0,63 ʤʤ/ʦʙ., ʠ ʟʜʝʩʴ ʞʝ 

ʚʳʙʠʨʘʝʤ ʦʧʪʠʤʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʨʝʟʮʘ ʂSʠ=1,10 (ʊ5ʂ10); 

5. ɺʳʙʠʨʘʝʤ ʦʩʪʘʣʴʥʳʝ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ (ʩʪʨ. 42-45, ʢʘʨʪʘ 5): 

ʂSɼ=1-  (25*25); 

ʂSh=1,05- (h=7); 

ʂSʤ=1- (ʜʦ ʅɺ 210); 

ʂSʫ=0,8- (ʜʦ 5 ʠ 3ʂʉʇ); 

ʂSʧ=0,85- (ʩ ʢʦʨʢʦʡ); 

ʂSű=1- (ʧʘʡʢʦʡ, ű=90ʦ); 

ʂSⱤ=1- (ʜʠʘʤʝʪʨ ʚʦʟʤʦʞʥʦʡ ʟʘʛʦʪʦʚʢʠ- ʜʦ 500 ʤʤ, ʪ.ʢ. ʤʦʜʝʣʴ 16ʂ20 ʊ1 ʧʦʟʚʦʣʷʝʪ 

ʟʘʛʦʪʦʚʢʠ ʜʦ 400 ʤʤ); 

6. ʈʘʩʩʯʠʪʳʚʘʝʤ ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʯʝʨʥʦʚʫʶ ʧʦʜʘʯʫ: 

ʂS1=1,1*1*1,05*1*0,8*0,85*1*1=0,78; 

7. ʈʘʩʩʯʠʪʳʚʘʝʤ ʯʝʨʥʦʚʫʶ ʧʦʜʘʯʫ: Sʦʨ1 = Sʦʪ*  ʂS1=0,63*0,78= 0,49 ʤʤ/ʦʙ; 

8. ʈʘʩʩʯʠʪʳʚʘʝʤ ʧʦʣʫʯʠʚʰʠʡʩʷ ʜʠʘʤʝʪʨ ʠ ʚʳʙʠʨʘʝʤ ʧʦʜʘʯʫ ʜʣʷ ʯʠʩʪʦʚʦʡ 

(ʦʪʜʝʣʦʯʥʦʡ) ʧʦʜʘʯʠ: D1= D- 2* tʯʝʨ= 56- 2*3=50 ʤʤ (ʩʪʨ. 46, ʢʘʨʪʘ 6, ʩʪʨ. 47, 

ʢʘʨʪʘ 7); 

Sʦʪ2= 0,12 ʤʤ/ʦʙ; 

9. ɺʳʙʠʨʘʝʤ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ (ʩʪʨ. 48-49, ʢʘʨʪʘ 8): 

ʂSʤ=1- (ʜʦ ʅɺ 210); 

ʂSʫ=0,8- (ʜʦ 5 ʠ 3ʂʉʇ); 

ʂSr=1- (r =1) 

ʂSʢ=0,8- (9 ʢʚʘʣʠʪʝʪ); 

ʂSű=1- (ű=90ʦ); 

10. ʈʘʩʩʯʠʪʳʚʘʝʤ ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʯʠʩʪʦʚʫʶ ʧʦʜʘʯʫ: 

ʂS2=1*0,8*1*0,8*1=0,64; 

11. ʈʘʩʩʯʠʪʳʚʘʝʤ ʯʠʩʪʦʚʫʶ ʧʦʜʘʯʫ: Sʦʨ2 = Sʦʪ2*  ʂS2=0,12*0,64= 0,076 ʤʤ/ʦʙ; 

12. ɺʳʙʠʨʘʝʤ ʩʢʦʨʦʩʪʴ ʜʣʷ ʯʝʨʥʦʚʦʡ ʦʙʨʘʙʦʪʢʠ (ʩʪʨ. 73-80, ʢʘʨʪʘ 21): 

Vʪ1= 146 ʤ/ʤʠʥ ʠ ʚʳʙʠʨʘʝʤ ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʤʘʪʝʨʠʘʣ ʨʝʟʮʘ- ʂVʠ= 

0,85; 

13. ɺʳʙʠʨʘʝʤ ʩʢʦʨʦʩʪʴ ʜʣʷ ʯʠʩʪʦʚʦʡ ʠ ʦʪʜʝʣʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ (ʩʪʨ. 81, ʢʘʨʪʘ 21): 

Vʪ2= 370 ʤ/ʤʠʥ; 

14. ɺʳʙʠʨʘʝʤ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘ ʩʢʦʨʦʩʪʴ (ʩʪʨ. 82-84, ʢʘʨʪʘ 23): 

 ʂVʩ= 1,1- (ʩʪʘʣʴ ʘʚʪʦʤʘʪʥʘʷ); 

ʂVʦ= 1- (ʪʦʯʝʥʠʝ, ʨʘʩʪʘʯʠʚʘʥʠʝé); 



 

 

ʂVⱤ= 1- (ʜʠʘʤʝʪʨ ʚʦʟʤʦʞʥʦʡ ʟʘʛʦʪʦʚʢʠ- ʜʦ 500 ʤʤ); 

ʂVʤ= 1- (ʜʦ ʅɺ 210); 

ʂVű= 1- (ű=90ʦ); 

ʂVʊ= 1- (ʊ=45 ʤʠʥ); 

ʂVʞ= 0,75-(ʙʝʟ ʦʭʣʘʞʜʝʥʠʷ); 

15. ʈʘʩʩʯʠʪʳʚʘʝʤ ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʩʢʦʨʦʩʪʴ: 

ʂV=0,85*1,1*1*1*1*1*1*0,75=0,64; 

16. ʈʘʩʩʯʠʪʳʚʘʝʤ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ: 

Vʨ1= 146*0,64= 93,4 ʤ/ʤʠʥ; 

Vʨ2= 370*0,64= 236 ʤ/ʤʠʥ; 

17. ʈʘʩʩʯʠʪʳʚʘʝʤ ʦʙʦʨʦʪʳ ʟʘʛʦʪʦʚʢʠ ʧʦ ʬʦʨʤʫʣʝ: n=1000*V /Ʉ*D ʦʙ/ʤʠʥ: 

nʨ1= 1000*93,4 /3,14*56 = 531 ʦʙ/ʤʠʥ; 

nʨ2= 1000*236 /3,14*50 = 1503 ʦʙ/ʤʠʥ; 

18. ɺʳʙʠʨʘʝʤ ʬʘʢʪʠʯʝʩʢʠʝ ʦʙʦʨʦʪʳ ʠʟ ʧʘʩʧʦʨʪʘ ʩʪʘʥʢʘ, ʦʢʨʫʛʣʷʷ ʚ ʤʝʥʴʰʫʶ ʩʪʦʨʦʥʫ 

(ʩʪʨ. 14): 

nʬ1 = 500 ʦʙ/ʤʠʥ; 

nʬ2 = 1400 ʦʙ/ʤʠʥ; 

19. ʇʝʨʝʩʯʠʪʳʚʘʝʤ ʬʘʢʪʠʯʝʩʢʫʶ ʩʢʦʨʦʩʪʴ ʧʦ ʬʦʨʤʫʣʝ: V= Ʉ*D*nʬ  / 1000 ʤ/ʤʠʥ; 

Vʬ1 = 3,14*56*500 /1000 = 87,9 ʤ/ʤʠʥ; 

Vʬ2 = 3,14*50*1400 /1000 = 219,8 ʤ/ʤʠʥ; 

20. ʇʦʜʘʯʘ ʫ ʩʪʘʥʢʘ ʙʝʩʩʪʫʧʝʥʯʘʪʘʷ, ʧʦʵʪʦʤʫ ʦʩʪʘʚʣʷʝʤ ʨʘʩʯʝʪʥʳʝ ʧʦʜʘʯʠ: 

Sʦʬ1 = 0,49 ʤʤ/ʦʙ; 

Sʦʬ2 = 0,076 ʤʤ/ʦʙ; 

ʊʘʙʣʠʮʘ 8. ʈʘʩʩʯʠʪʘʥʥʳʝ ʨʝʞʠʤʳ ʨʝʟʘʥʠʷ: 

ˉ 

ʧ\ʧ 

D, 

ʤʤ 

t, 

ʤʤ 

 Sʦʨ, 
ʤʤ/ʦʙ 

Vʨ, 
ʤ/ʤʠʥ 

nʨ, 
ʦʙ/ʤʠʥ 

nʬ 
ʦʙ/ʤʠʥ 

Vʬ 

ʤ/ʤʠʥ; 

Sʦʬ 

ʤʤ/ʦʙ; 

ʧʨʠʤʝʯʘʥʠʝ 

1 56 3 0,49 93,4 531 500 87,9 0,49 (25*25); (h=7); 

(ʜʦ ʅɺ 210); 

(ʜʦ 5 ʠ 3ʂʉʇ); 

(ʩ ʢʦʨʢʦʡ); 

(ʧʘʡʢʦʡ, ű=90ʦ); 

2 50 1 0,076 236 1503 1400 219,8 0,076 (r =1);  (9 

ʢʚʘʣʠʪʝʪ); 

 

 



 

 

5.21 ʈʘʩʯʝʪ ʨʝʞʠʤʘ ʨʝʟʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʏʇʋ 

ʇʈʀʄɽʈ: 

ʈʘʩʯʝʪ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʜʣʷ ʦʧʝʨʘʮʠʠ ʬʨʝʟʝʨʥʘʷ ʏʇʋ ʧʨʦʠʟʚʦʜʠʤ ʩ ʧʦʤʦʱʴʶ 

ʢʘʣʴʢʫʣʷʪʦʨʘ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʥʘ ʩʘʡʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷ Sandvik Coromant ʠʣʠ Walter. 

 ʇʦʜʘʯʫ ʥʘ ʟʫʙ ʠ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ ʠʩʧʦʣʴʟʫʝʤ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ Sandvik Coromant. 

1) ʌʨʝʟʘ CoroMillÈ390 R390-032C5-11M, (ʌ32; L65; lp10; Lu40; Z3; R3,1),  

ʇʣʘʩʪʠʥʘ R390-11 T3 31E-NL H13A;  

ɡ - ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ, 980 ʤ/ʤʠʥ:  

Sz ï ʧʦʜʘʯʘ ʥʘ ʟʫʙ, 0,18 ʤʤ/ʟʫʙ 

So ï ʧʦʜʘʯʘ ʥʘ ʦʙʦʨʦʪ, 0,54 ʤʤ/ʦʙ (20) 

Sʤ ï ʧʦʜʘʯʘ ʤʠʥʫʪʥʘʷ, 5267 ʤʤ/ʤʠʥ (21) 

n ï ʦʙʦʨʦʪʳ ʰʧʠʥʜʝʣʷ ʨʘʩʯʝʪʥʳʝ, 9753 ʦʙ/ʤʠʥ  

2) ʌʨʝʟʘ CoroMillÈ390 R390-020C5-11M095, (ʌ20; L95; lp10; Lu40; Z3; R3,1),  

ʇʣʘʩʪʠʥʘ R390-11 T3 31E-NL H13A;   

ɡ - ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ,980 ʤ/ʤʠʥ:  

Sz ï ʧʦʜʘʯʘ ʥʘ ʟʫʙ, 0,18 ʤʤ/ʟʫʙ 

So ï ʧʦʜʘʯʘ ʥʘ ʦʙʦʨʦʪ, 0,54ʤʤ/ʦʙ (20) 

Sʤ ï ʧʦʜʘʯʘ ʤʠʥʫʪʥʘʷ,8426 ʤʤ/ʤʠʥ (21) 

n ï ʦʙʦʨʦʪʳ ʰʧʠʥʜʝʣʷ ʨʘʩʯʝʪʥʳʝ, 15605 ʦʙ/ʤʠʥ  

3) ʌʨʝʟʘ CoroMill Plura 2P160-0800-NA H10F, (ʌ8; L80; Lu28; Z2; R3); 

ɡ - ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ, 407 ʤ/ʤʠʥ:  

Sz ï ʧʦʜʘʯʘ ʥʘ ʟʫʙ, 0,12 ʤʤ/ʟʫʙ 

So ï ʧʦʜʘʯʘ ʥʘ ʦʙʦʨʦʪ, 0,24 ʤʤ/ʦʙ (20) 

Sʤ ï ʧʦʜʘʯʘ ʤʠʥʫʪʥʘʷ, 3888 ʤʤ/ʤʠʥ (21) 

n ï ʦʙʦʨʦʪʳ ʰʧʠʥʜʝʣʷ ʨʘʩʯʝʪʥʳʝ, 16202 ʦʙ/ʤʠʥ 

ʊʘʢ ʢʘʢ ʨʝʞʠʤʳ ʨʝʟʘʥʠʷ ʥʘ ʩʪʘʥʢʝ ʩ ʏʇʋ ʧʨʦʛʨʘʤʤʠʨʫʶʪʩʷ ʙʝʩʩʪʫʧʝʥʯʘʪʦ, ʪʦ 

ʠʩʧʦʣʴʟʫʝʤ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ.  

5.22 ʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʜʝʪʘʣʠ 

ʇʦʜ ʢʦʥʪʨʦʣʝʤ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʧʦʥʪ̫ʠʝ, ʚʢʣʶʯʘʶɦʝʝ 

ʚ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥr ʭ, ʪʘʢ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 



 

 

ʥʘʧʨʠʤʝʨ, ʢʦʥʪʨʦʣʴ ʜʝʬʝʢʪʦʚ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʥʪʨʦʣʴ ʚʥʫʪʨʝʥʥʠʭ 

ʧʦʨʦʢʦʚ ʤʝʪʘʣʣʘ ʠ ʜʨ. 

ɺ ʪʝʭʥʠʢʝ ʥʘʨʜ̫ʫ ʩ ʧʦʥʪ̫ʠʝʤ çʢʦʥʪʨʦʣʴè ʰʠʨʦʢʦ ʧʨʠʤʝʥʝ̫ʪʩʷ ʧʦʥʪ̫ʠʝ 

çʠʟʤʝʨʝʥʠʝè. 

ʀʟʤʝʨʝʥʠʝ - ʥʘʭʦʞʜʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ ʩ ʧʦʤʦɦʴʶ ʩʧʝʮʠʘʣʥɹʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 

ʊʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ - ʢʘʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ, ʦʪʨʘʞʘʶɦʝʝ ʙʣʠʟʦʩʪʴ ʠʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʢ ʠʩʪʠʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ. 

ʇʦʛʨʝhʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ - ʦʪʢʣʦʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʠʟʤʝʨʝʥʠʷ ʦʪ ʠʩʪʠʥʥʦ-

ʛʦ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ. 

ʇʦʜ ʤʝʪʦʜʦʤ ʠʟʤʝʨʝʥʠʷ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʟʤʝ-

ʨʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠ ʫʩʣʦʚʠʡ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

ʄʝʪʦʜ  rʠʟʤʝʨʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʫʩʣʦʚʠʡ ʠʟʤʝʨʝʥʠʡ ʠ ʧʦʜʨʘʟʜʝʣʷʁʪʩʷ ʥʘ ʘʙʩʦʣʶʪʥʳʝ, ʩʨʘʚʥʠʪʝʣʴʥʳʝ, ʧʨʷʤʳʝ, 

ʢʦʩʚʝʥʥʳʝ, ʢʦʤʧʣʝʢʩʥʳʝ, ʵʣʝʤʝʥʪʥʳʝ, ʢʦʥʪʘʢʪʥʳʝ ʠ ʙʝʩʢʦʥʪʘʢʪʥʳʝ. 

ɸʙʩʦʣʶʪʥʳʡ ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠʙʦʨ ʧʦʢʘʟ-r

ʚʘʝʪ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʤʝʪʦʜ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠʙʦʨ ʧʦʢʘʟʚrʘʝʪ ʦʪʢʣʦʥʝ-

ʥʠʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ ʦʪ ʨʘʟʤʝʨʘ ʫʩʪʘʥʦʚʦʯʥʦʡ ʤʝʨʳ ʠʣʠ ʠʥʦʛʦ 

ʦʙʨʘʟʮʘ. 

ʊʘʢ, ʢ ʘʙʩʦʣʶʪʥʦʤʫ ʤʝʪʦʜʫ ʦʪʥʦʩʷʪ ʠʟʤʝʨʝʥʠʝ ʤʠʢʨʦʤʝʪʨʦʤ, ʰʪʘʥʛʝʥ-

ʮʠʨʢʫʣʝʤ, ʜʣʠʥʥʦʤʝʨʦʤ, ʘ ʢ ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ ʠʟʤʝʨʝʥʠʝ ʦʧʪʠʤʝʪʨʦʤ, ʠʥʜʠʢʘ-

ʪʦʨʥʳʤ ʥʫʪʨʦʤʝʨʦʤ. 

ʇʨʤ̫ʦʡ ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ ʟʘʢʣʯʁʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʠʩʢʦʤʦʡ ʚʝ-

ʣʠʯʠʥʳ ʠʣʠ ʝʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪʩʯʠʪʚrʘʁʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʧʨʠʙʦʨʫ. ʂ ʵʪʦʤʫ 

ʤʝʪʦʜʫ ʦʪʥʦʩʷʪ ʢʦʥʪʨʦʣʴ ʜʠʘʤʝʪʨʦʚ ʤʠʢʨʦʤʝʪʨʦʤ ʠʣʠ ʠʥʜʠʢʘʪʦʨʦʤ ʥʘ ʩʪʦʡʢʝ. 

ʇʨʠ ʢʦʩʚʝʥʥʦʤ ʤʝʪʦʜʝ ʟʥʘʯʝʥʠʝ ʠʩʢʦʤʦʡ ʚʝʣʠʯʠʥʳ ʠʣʠ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʝʝ ʥʘ-

ʭʦʜʷʪ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʷ ʜʨʫʛʦʡ ʚʝʣʠʯʠʥʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʠʩʢʦʤʦʡ ʦʧʨʝ-

ʜʝʣʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ. ʅʘʧʨʠʤʝʨ, ʢʦʥʪʨʦʣʴ ʫʛʣʘ ʩʠʥʫʩʥʦʡ ʣʠʥʝʡʢʦʡ, ʜʠʘ-

ʤʝʪʨʘ ʧʦ ʜʣʠʥʝ ʜʫʛʠ ʠ ʫʛʣʫ, ʦʧʠʨʘʶɦʝʤʫʩʷ ʥʘ ʥʝʝ. 



 

 

ʀʟʤʝʨʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ð ʵʪʦ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʧʨʠ ʠʟʤʝʨʝʥʠ̫ʭ ʠ ʠʤʝʶʱʠʝ ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ (ʥʘ-

ʧʨʠʤʝʨ, ʨʘʟʣʠʯʥʳʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ, ʢʘʣʠʙʨʳ, ʣʝʢʘʣʴʥʳʝ ʣʠʥʝʡʢʠ, 

ʧʣʠʪʳ ʠ ʪ.ʜ.). 

 5.22.1 ʂʦʥʪʨʦʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʜʝʪʘʣʠ 

ʆʧʝʨʘʮʠʷ 005 ɺʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ. 

1. ʐʪʘʥʛʝʥʮʠʨʢʫʣʴ ʐʎ-I-250-0.1 ɻʆʉʊ 166-89 ʜʣʷ ʧʨʦʚʝʨʢʠ ʛʘʙʘʨʠʪʥʦʛʦ 

ʨʘʟʤʝʨʘ ʟʘʛʦʪʦʚʢʠ  

 

ʈʠʩ. 45 ʐʪʘʥʛʝʥʮʠʨʢʫʣʴ ʐʎ-I-250-0.1 ɻʆʉʊ 166-89 

2. ʃʫʧʘ ʃʇ-4ʭ ɻʆʉʊ 25706-83 ʜʣʷ ʧʨʦʚʝʨʢʠ ʟʘʛʦʪʦʚʢʠ ʥʘ ʦʪʩʫʪʩʪʚʠʝ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ 

 

ʈʠʩ. 46 ʃʫʧʘ ʃʇ-4ʭ ɻʆʉʊ 25706-83 

ʆʧʝʨʘʮʠʷ 025 ʂʦʥʪʨʦʣʴ ʧʦʩʣʝ ʧʦʜʛʦʪʦʚʢʠ ʙʘʟʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

1. ʐʪʘʥʛʝʥʮʠʨʢʫʣʴ ʐʎ-I-250-0.1 ɻʆʉʊ 166-89 ʜʣʷ ʢʦʥʪʨʦʣʷ ʨʘʟʤʝʨʦʚ. 

2. ʆʙʨʘʟʮʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ɻʆʉʊ 9378-94 ʜʣʷ ʧʨʦʚʝʨʢʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ. 



 

 

 

ʈʠʩ. 47 ʆʙʨʘʟʮʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ɻʆʉʊ 9378-94 

3. ʋʛʦʣʴʥʠʢ ʋʃʇ 100ʭ60 ɻʆʉʊ 3749-77 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʧʨʷʤʳʭ ʫʛʣʦʚ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʝʪʘʣʝʡ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. 

 

ʈʠʩ. 48 ʋʛʦʣʴʥʠʢ ʋʃʇ 100ʭ60 ɻʆʉʊ 3749-77  

ʆʧʝʨʘʮʠʷ 040 ʂʦʥʪʨʦʣʴ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʙʘʟʦʚʳʭ ʦʪʚʝʨʩʪʠʡ. 

1. ʂʦʥʪʨʦʣʴʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʂʇ.15.02.15.21.18-1.05 ʜʣʷ ʢʦʥʪʨʦʣʷ ʤʝʞ 

ʦʩʝʚʦʛʦ ʨʘʩʩʪʦʷʥʠʷ 

 

ʈʠʩ. 49 ʂʦʥʪʨʦʣʴʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʂʇ.15.02.15.21.18-1.05 

2. ʂʘʣʠʙʨ-ʧʨʦʙʢʘ 8133-0930 H9 ɻʆʉʊ 14810-69 ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʦʪʚʝʨʩʪʠʡ 



 

 

 

ʈʠʩ. 50 ʂʘʣʠʙʨ-ʧʨʦʙʢʘ 8133-0930 H9 ɻʆʉʊ 14810-69 

ʆʧʝʨʘʮʠʷ 070 ʂʦʥʪʨʦʣʴ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʬʨʝʟʝʨʥʘʷ ʩ ʏʇʋ 

1. ʐʪʘʥʛʝʥʮʠʨʢʫʣʴ ʐʎ-I-250-0.1 ɻʆʉʊ 166-89 

2. ʉʪʝʥʢʦʤʝʨ ʉ-10ɸ ɻʆʉʊ 11358-89, ʇʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ ʧʦʣʳʭ ʜʝʪʘʣʝʡ. 

 

ʈʠʩ. 51 ʉʪʝʥʢʦʤʝʨ ʉ-10ɸ ɻʆʉʊ 11358-89 

3. ʐʪʘʥʛʝʥʛʣʫʙʠʥʦʤʝʨ ʐɻ-160 0,05 ɻʆʉʊ 162-90, ʢʦʥʪʨʦʣʴ ʚʳʩʦʪ ʨʝʙʝʨ 

ʜʝʪʘʣʠ. 

 

ʈʠʩ. 52 ʐʪʘʥʛʝʥʛʣʫʙʠʥʦʤʝʨ ʐɻ-160 0,05 ɻʆʉʊ 162-90 



 

 

4. ʐʘʙʣʦʥ ʢʦʥʪʫʨʘ ʐʂ-1, ʜʣʷ ʢʦʥʪʨʦʣʷ ʬʦʨʤʳ ʜʝʪʘʣʠ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ. 

5. ʇʦʨʪʘʪʠʚʥʳʡ ʧʨʦʬʠʣʦʤʝʪʨ Accretech Surfcom Touch 35 ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ. 

 

ʈʠʩ. 53 ʇʦʨʪʘʪʠʚʥʳʡ ʧʨʦʬʠʣʦʤʝʪʨ Accretech Surfcom Touch 35 

2.2.16.2 ˴ ͙ͦͦͪ͒ͤ͊ͭͤͦ-͙͔͙͔ͣͪͭ͘͡Έͤ͊Ύ ͣ͊΄͙ͤ͊ ![¢9w! {[ нлΦмлΦу 

ʂʦʦʨʜʠʥʘʪʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʪʦʯʥʦʛʦ 

ʠʟʤʝʨʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʘ. ʄʘʰʠʥʘ ʤʦʞʝʪ 

ʫʧʨʘʚʣʷʪʴʩʷ ʚʨʫʯʥʫʶ ʦʧʝʨʘʪʦʨʦʤ ʠʣʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ ʢʦʤʧʴʶʪʝʨʦʤ. 

ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʜʘʪʯʠʢʘ, ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʢ ʧʦʜʚʠʞʥʦʡ 

ʦʩʠ ʤʘʰʠʥʳ.  

ɼʣʷ ʢʦʥʪʨʦʣʷ ʥʘʢʣʦʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʢʦʥʪʫʨʦʚ ʠ 

ʨʘʜʠʫʩʥʳʭ ʩʢʨʫʛʣʝʥʠʡ ʜʝʪʘʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʂʦʦʨʜʠʥʘʪʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʘʷ 

ʤʘʰʠʥʘ ALTERA SL 20.10.8 

 

ʈʠʩ. 54 ʂʦʦʨʜʠʥʘʪʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ ALTERA SL 8.7.6. 



 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʂʀʄ ʧʦʟʚʦʣʠʪ ʧʨʦʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ ʢʦʥʪʫʨʦʚ, 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʢʦʥʪʫʨʦʚ, ʩʢʨʫʛʣʝʥʠʡ ʠ ʥʘʢʣʦʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. 

ʊʘʙʣʠʮʘ 9. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ 2000x1000x800 ʤʤ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʩʪʦʣ 1635 ʢʛ 

ʊʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ 1,2 ʤʢʤ + L/400 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʆʧʪʠʤʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ 18-22Áʉ 

ʕʣʝʢʪʨʦʧʠʪʘʥʠʝ 230ɺ/50ɻʮ 

ʆʙʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ 3245x2091x3108 ʤʤ 

ɺʝʩ 4861 

 

5.23 ʅʦʨʤʠʨʦʚʘʥʠʝ ʦʧʝʨʘʮʠʡ 

ʆʜʥʦʡ ʠʟ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʥʦʡ ʨʘʙʦʪʳ. 

ʈʘʟʣʠʯʘʶʪ ʪʨʠ ʤʝʪʦʜʘ ʥʦʨʤʠʨʦʚʘʥʠʷ: ʪʝʭʥʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʧʦ 

ʥʦʨʤʘʪʠʚʘʤ; ʩʨʘʚʥʝʥʠʝ ʠ ʨʘʩʯʝʪ ʧʦ ʫʢʨʫʧʥʝʥʥʳʤ ʪʠʧʦʚʳʤ ʥʦʨʤʘʪʠʚʘʤ; 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʦʨʤ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʟʘʪʨʘʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ. 

ʊʝʭʥʠʯʝʩʢʦʡ ʥʦʨʤʦʡ ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʨʘʙʦʪʳ (ʦʧʝʨʘʮʠʠ), ʠʩʭʦʜʷ ʠʟ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʤʝʪʦʜʦʚ ʪʨʫʜʘ, ʧʣʦʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ (ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʣʦʱʘʜʝʡ) ʠ ʫʯʝʪʘ ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ ʥʦʚʘʪʦʨʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɿʘʪʨʘʪʳ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ: ʥʘ ʚʨʝʤʷ ʨʘʙʦʪʳ ʠ ʚʨʝʤʝʥʠ 

ʧʝʨʝʨʳʚʦʚ ʚ ʨʘʙʦʪʝ. 



 

 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʠʟ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʦʧʝʨʘʮʠʦʥʥʦʛʦ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ) ʠ ʚʨʝʤʝʥʠ ʥʘ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ. 

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ï ʵʪʦ ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ 

ʨʘʙʦʯʠʤ ʥʘ ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʨʘʙʦʪʦʡ, ʧʦʜʛʦʪʦʚʢʫ ʢ ʨʘʙʦʪʝ (ʥʘʣʘʜʢʘ ʩʪʘʥʢʘ, 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ, ʘ ʪʘʢʞʝ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʜʝʡʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʢʦʥʯʘʥʠʝʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ (ʩʥʷʪʠʝ ʩʦ 

ʩʪʘʥʢʘ ʠ ʚʦʟʨʘʩʪ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʘ; ʠ ʩʜʘʯʘ ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʟʘʛʦʪʦʚʦʢ)). 

   ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʦʚʪʦʨʷʝʪʩʷ ʩ ʢʘʞʜʦʡ ʧʘʨʪʠʝʡ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʝʪʘʣʝʡ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʧʘʨʪʠʡ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ (ʦʩʥʦʚʥʦʝ) ʚʨʝʤʷ ï ʵʪʦ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʠ, ʪ.ʝ. ʥʘ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ, ʨʘʟʤʝʨʦʚ, 

ʩʦʩʪʦʷʥʠʷ ʟʘʛʦʪʦʚʢʠ ʠ ʪ.ʧ. 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʚʨʝʤʷ ï ʵʪʦ ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʨʘʙʦʯʝʛʦ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʦʩʥʦʚʥʦʡ 

ʨʘʙʦʪʦʡ, ʘ ʠʤʝʥʥʦ: ʫʩʪʘʥʦʚʢʘ, ʟʘʢʨʝʧʣʝʥʠʝ ʠ ʩʥʷʪʠʝ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʜʝʪʘʣʠ, 

ʧʫʩʢ ʠ ʦʩʪʘʥʦʚʢʘ ʩʪʘʥʢʘ, ʠʟʤʝʨʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʪ.ʧ. 

ʅʦʨʤʫ ʚʨʝʤʝʥʠ ʥʘ ʦʧʝʨʘʮʠʶ ʚ ʫʩʣʦʚʠʷʭ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘʟʳʚʘʶʪ ʰʪʫʯʥʦ-ʢʘʣʴʢʫʣʷʮʠʦʥʥʦʡ ʥʦʨʤʦʡ ʚʨʝʤʝʥʠ ʠ ʦʧʨʝʜʝʣʷʶʪ ʧʦ 

ʬʦʨʤʫʣʝ. 

ʤʠʥ
ʧ

ʊ
ʊʊ ʇɿ

ʐʊʂʐʊ ,.

... +=  

ʛʜʝ -ʧʯʠʩʣʦ ʜʝʪʘʣʝʡ ʚ ʧʘʨʪʠʠ. 

 ʇʈʀʄɽʈ: 

 ʂʘʞʜʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʩʦʩʪʦʠʪ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʥʦʨʤʠʨʦʚʘʥʠʷ ʪʨʫʜʘ. ɿʘʪʨʘʪʳ ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʚʝʩʴʤʘ ʤʥʦʛʦʦʙʨʘʟʥʳ, ʧʦʵʪʦʤʫ ʦʩʥʦʚʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʠʭ ʠʟʤʝʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʪʦ ʝʩʪʴ ʛʨʫʧʧʠʨʦʚʢʘ ʟʘʪʨʘʪ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʧʦ ʦʧʨʝʜʝʣʸʥʥʳʤ ʧʨʠʟʥʘʢʘʤ. 

 



 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 17 - ʉʪʨʫʢʪʫʨʘ ʥʦʨʤ ʚʨʝʤʝʥʠ 

 

ʊh ʪ ï ʥʦʨʤʘ ʰʪʫʯʥʦʛʦ ʚʨʝʤʝʥʠ, ʤʠʥ: 

                                               ʊh ʪ=ʊʦ+ʊʚ+ʊʦʙʩ+ʊʦʪʜ                                        

   ʛʜʝ ʊʦ ï ʦʩʥʦʚʥʦʝ ʚʨʝʤʷ, ʪ.ʝ. ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʜʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ, ʤʠʥ. 

ʊʚ - ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʤʠʥ. 

ʊʦʙʩ ï ʚʨʝʤʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ  

ʦʙʩʣʫʞʠʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʠʥ; 

ʊʦʪʜ ï ʚʨʝʤʷ ʥʘ ʦʪʜʳʭ ʠ ʣʠʯʥʳʝ ʥʘʜʦʙʥʦʩʪʠ, ʤʠʥ. 

ʆʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʥʦʨʤʳ ʚʨʝʤʝʥʠ: 

ʆʩʥʦʚʥʦʝ ʤʘʰʠʥʥʦʝ ʚʨʝʤʷ ʜʣʷ ʬʨʝʟʝʨʥʦʡ ʦʧʝʨʘʮʠʠ:                   

˟̏
ὒ

Ὓ̍̉̎
 

̄̅̆ L ï ʜʣʠʥʘ ʦʙʨʘʙʦʪʢʠ ʩ ʫʯʸʪʦʤ ʚʝʣʠʯʠʥʳ ʚʨʝʟʘʥʠʷ ʠ ʧʝʨʝʙʝʛʘ, ʤʤ 

3ʤʠʥ ï ʤʠʥʫʪʥʘʷ ʧʦʜʘʯʘ, ʤʤ/ʤʠʥ. 

ʆʩʥʦʚʥʦʝ ʤʘʰʠʥʥʦʝ ʚʨʝʤʷ ʜʣʷ ʩʚʝʨʣʠʣʴʥʦʡ ʦʧʝʨʘʮʠʠ: 

,
. Oʰʧ

ʆ
Sn

iL
ʊ

³

³
= ʤʠʥ 

ʛʜʝ L ï ʜʣʠʥʘ ʦʙʨʘʙʦʪʢʠ, i- ʯʠʩʣʦ ʧʨʦʭʦʜʦʚ, nʰʧ ï ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ 

(ʦʙ/ʤʠʥ), So ï ʧʦʜʘʯʘ ʥʘ ʦʙʦʨʦʪ (ʤʤ/ʦʙ) 



 

 

 ʊʚ - ɺʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʵʪʦ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʜʝʡʩʪʚʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʠ ʦʧʝʨʘʮʠʠ (ʫʩʪʘʥʦʚʢʘ ʠ 

ʩʥʷʪʠʝ ʜʝʪʘʣʠ, ʧʫʩʢ ʠ ʦʩʪʘʥʦʚʢʘ ʩʪʘʥʢʘ, ʧʝʨʝʢʣʶʯʝʥʠʝ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ, ʢʦʥʪʨʦʣʴ 

ʠʟʤʝʨʝʥʠʷ ʠ ʪ.ʜ.) 

ʊʦʪʜ - ɺʨʝʤʷ ʥʘ ʦʪʜʳʭ ʠ ʣʠʯʥʳʝ ʥʘʜʦʙʥʦʩʪʠ (3% ʦʪ ʊʦ+ʊʚ)    

ʊʦʙʩ ï ʚʨʝʤʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ  

ʦʙʩʣʫʞʠʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (7% ʦʪ ʊʦ+ʊʚ)    

ʊʧʟ - ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʦʩʪʦʠʪ ʠʟ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʥʘ ʥʘʣʘʜʢʫ 

ʩʪʘʥʢʘ, ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ 

ʜʦ ʥʘʯʘʣʘ ʨʘʙʦʪ ʠ ʩʜʘʯʠ ʧʦʩʣʝ. 

ʐʪʫʯʥʦ-ʢʘʣʴʢʫʣʷʮʠʦʥʥʦʝ ʚʨʝʤʷ: 

  ˟̙ Ȣ̓̋Ȣ ˟̙
˟̐ ̈ ȟ ʤʠʥ 

̄̅̆ n ï ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ ʚ ʧʘʨʪʠʠ, ʰʪ; 

ʊʧʟ ï ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ; 

ʊʰʪ ï ʥʦʨʤʘ ʰʪʫʯʥʦʛʦ ʚʨʝʤʝʥʠ, ʤʠʥ; 

 

ʅʦʨʤʠʨʦʚʘʥʠʝ ʬʨʝʟʝʨʥʦʡ ʦʧʝʨʘʮʠʠ. 

ʆʩʥʦʚʥʦʝ ʚʨʝʤʷ. 

.2.2 ʤʤʊʆ=  

ɺʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʚʨʝʤʷ. 

.,... ʤʠʥʊʊʊʊ ʠʟʤɺʧʝʨɺʫɺɺ ++=  

ʛʜʝ -ʫɺʊ. ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘ ʫʩʪʘʥʦʚʢʫ ʠ ʩʥʷʪʠʝ ʜʝʪʘʣʠ, ʤʠʥ; 

      -ʧʝʨɺʊ. ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʝʨʝʭʦʜʦʤ, ʤʠʥ; 

      -ʠʟʤɺʊ.
ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘ ʢʦʥʪʨʦʣʴʥʦʝ ʠʟʤʝʨʝʥʠʝ, ʤʠʥ. 

      .37.01.134.0. ʤʠʥʊ ʫɺ =Ö=  

      .51.0. ʤʠʥʊ ʧʝʨɺ =  

ʅʦʨʤʳ ʚʨʝʤʝʥʠ ʧʦʜʙʠʨʘʶʪʩʷ ʧʦ ʩʧʨʘʚʦʯʥʠʢʘʤ (ʉʤʦʪʨʠ ʩʧʨʘʚʦʯʥʠʢ ʥʦʨʤʠʨʦʚʱʠʢʘ ʜʣʷ 

ʬʨʝʟʝʨʥʳʭ ʦʧʝʨʘʮʠʡ, ʩʚʝʨʣʠʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʠʣʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʉɸʇʈ çɺʝʨʪʠʢʘʣʴè 

ʤʦʜʫʣʴ çʅʦʨʤʠʨʦʚʘʥʠʝè) 

ʊʘʙʣʠʮʘ ˉ (ʧʦʨʷʜʢʦʚʳʡ) 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʠʝʤʦʚ ɺʨʝʤʷ, ʤʠʥ. ʅʦʤʝʨ ʧʦʟʠʮʠʠ 

ɺʢʣʶʯʠʪʴ ʠ ʚʳʢʣʶʯʠʪʴ 

ʚʨʘʱʝʥʠʝ ʬʨʝʟʳ 

0,02Ā2 2 

ɺʢʣʶʯʠʪʴ ʠ ʚʳʢʣʶʯʠʪʴ 0,02Ā6 4 

file://///10.100.3.3/Resources/Цикл%20ПЛА%20и%20ТМ/Цикл%20ТМ/2022%20-%202023/ТМ/МУ/МУ%20для%20КП%20МДК.03.01/1/Литеература/НОрмирование%20фрезерование.pdf
file://///10.100.3.3/Resources/Цикл%20ПЛА%20и%20ТМ/Цикл%20ТМ/2022%20-%202023/ТМ/МУ/МУ%20для%20КП%20МДК.03.01/1/Литеература/Нормирование%20сверление.pdf


 

 

ʧʦʜʘʯʫ 

ʀʟʤʝʥʠʪʴ ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ 

ʰʧʠʥʜʝʣʷ 

0,07 7 

ʀʟʤʝʥʠʪʴ ʚʝʣʠʯʠʥʫ 

ʧʦʜʘʯʠ 

0,07 10 

ɺʳʢʣʶʯʠʪʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʫʩʢʦʨʝʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ, 

ʧʦʜʚʝʩʪʠ ʜʝʪʘʣʴ ʢ ʬʨʝʟʝ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʩʪʦʣʘ 

 

 

0,07 

 

 

11 

ɺʢʣʶʯʠʪʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʫʩʢʦʨʝʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ, 

ʦʪʚʝʩʪʠ ʜʝʪʘʣʴ ʦʪ ʬʨʝʟʳ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʩʪʦʣʘ 

 

 

0,06 

 

 

12 

ʋʩʪʘʥʦʚʠʪʴ ʬʨʝʟʫ ʥʘ 

ʨʘʟʤʝʨ ʧʦ ʣʠʤʙʫ  

0,08 17 

ʀʪʦʛʦ: 0,51  

  

ʤʠʥʊʠʟʤɺ 24.0. =  

.,12.124.051.037.0 ʤʠʥʊɺ =++=  

ʆʧʝʨʘʪʠʚʥʦʝ ʚʨʝʤʷ. 

.,ʤʠʥʊʊʊ ɺʆʆʇ +=  

.32.312.12.2 ʤʠʥʊʆʇ =+=  

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. 

.23716.. ʤʠʥʊʟʧ =+=  

ʥʘ ʥʘʣʘʜʢʫ ʩʪʘʥʢʘ, ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ .16.. ʤʠʥʊʟʧ =  

ʥʘ ʧʦʣʫʯʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʜʦ ʥʘʯʘʣʘ ʠ ʩʜʘʯʫ ʠʭ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʦʙʨʘʙʦʪʢʠ .7.. ʤʠʥʊʟʧ =  

ʐʪʫʯʥʦʝ ʚʨʝʤʷ. 

.),
100

1)(( ʤʠʥ
ʂʂ

ʊʊʊ ʦʪʣʦʙʩ

ɺʆʐʊ

+
++=  

ʛʜʝ -ʦʙʩʂ ʚʨʝʤʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʨʝʤʝʥʠ; 

-ʦʪʣʂ ʚʨʝʤʷ ʥʘ ʦʪʜʳʭ ʠ ʣʠʯʥʳʝ ʥʘʜʦʙʥʦʩʪʠ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʨʝʤʝʥʠ. 

 ʊʐʊ ςȢς ρȢρςρ
ȢϷ Ϸ

σȢψφȟʤʠʥȢ 

ʂʦʙʩςȟυϷ 

ʂʦʪʣ τϷ 



 

 

ʐʪʫʯʥʦ-ʢʘʣʴʢʫʣʷʮʠʦʥʥʦʝ ʚʨʝʤʷ. 

ʤʠʥ
ʧ

ʊ
ʊʊ ʇɿ

ʐʊʂʐʊ ,.

... +=  

.20h ʪʧ=  

ʤʠʥʊ ʂʐʊ 01.5
20

23
86.3.. =+=  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʟʘʥʦʩʠʤ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʨʘʬʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

  

6.  ɺʳʧʦʣʥʝʥʠʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʵʪʘʧʘ 

ɺ ʜʘʥʥʦʤ ʧʫʥʢʪʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʦʧʠʩʘʥʠʝ ʨʘʙʦʪʳ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʨʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

 ʇʈʀʄɽʈ: 

ʅʘ ʧʣʠʪʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʣʦʞʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʟʘʢʨʝʧʣʝʥʳ ʚʠʥʪʘʤʠ 

ʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʰʪʠʬʪʘʤʠ. ɺ ʣʦʞʝʤʝʥʪʳ ʟʘʧʨʝʩʩʦʚʘʥʳ ʧʦ ʜʚʘ ʙʘʟʦʚʳʭ ʧʘʣʴʮʘ Ï6f7: ʦʜʠʥ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʜʨʫʛʦʡ ʨʦʤʙʠʯʝʩʢʠʡ. ɼʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʧʘʣʴʮʝʚ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚʪʫʣʢʠ. 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʥʘ ʙʘʟʦʚʳʝ ʧʘʣʴʮʳ ʠ ʣʦʞʝʤʝʥʪʳ ʜʝʪʘʣʠ ʧʨʠʥʠʤʘʶʪ ʫʩʪʦʡʯʠʚʦʝ 

ʧʦʣʦʞʝʥʠʝ ʧʨʠ ʦʙʨʘʙʦʪʢʝ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʜʚʫʭ ʨʝʙʝʨ ʠ ʚʦʩʴʤʠ ʦʪʚʝʨʩʪʠʡ ʜʝʪʘʣʠ 

ʟʘʢʨʝʧʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʜʚʫʭ ʧʨʠʭʚʘʪʦʚ ʠ ʛʠʜʨʦʮʠʣʠʥʜʨʘʭ ʪʦʣʢʘʶʱʝʛʦ ʪʠʧʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʩʧʨʘʚʘ ʠ ʩʣʝʚʘ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʠ ʧʨʠʭʚʘʪʘ ʪʷʥʫʱʝʛʦ ʪʠʧʘ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʮʝʥʪʨʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ. ɺʝʨʭʥʶʶ ʧʦʣʦʩʪʴ ʮʠʣʠʥʜʨʘ ʪʷʥʫʱʝʛʦ ʪʠʧʘ ʯʝʨʝʟ ʰʣʘʥʛ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʧʦʜʘʝʪʩʷ ʤʘʩʣʦ, ʰʪʦʢ ʩ ʧʘʣʴʮʝʤ, ʚ ʧʨʦʨʝʟʴ ʢʦʪʦʨʦʛʦ ʚʩʪʘʚʣʷʝʪʩʷ ʨʘʟʨʝʟʥʘʷ ʰʘʡʙʘ, 

ʩʤʝʱʘʝʪʩʷ ʚʥʠʟ, ʧʨʠʞʠʤʘʷ ʜʝʪʘʣʴ ʢ ʣʦʞʝʤʝʥʪʫ. 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʦʩʪʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʠ ʟʘʢʨʝʧʣʷʶʪʩʷ ʚ ʚʦʩʴʤʠ ʧʨʠʭʚʘʪʘʭ ʠ 

ʛʠʜʨʦʮʠʣʠʥʜʨʘʭ ʪʦʣʢʘʶʱʝʛʦ ʪʠʧʘ.   

ɼʣʷ ʦʨʠʝʥʪʘʮʠʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʥʘ ʩʪʦʣʝ ʩʪʘʥʢʘ ʚ ʧʣʠʪʝ ʟʘʧʨʝʩʩʦʚʘʥʳ ʜʚʘ ʧʘʣʴʮʘ: 

ʜʠʘʤʝʪʨʦʤ 14f7 ï ʚ ʮʝʥʪʨʘʣʴʥʳʡ ʧʘʟ ʩʪʦʣʘ. 

ɼʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʚ ʧʣʠʪʝ ʨʘʟʤʝʱʝʥʳ ʯʝʪʳʨʝ ʨʳʤ-ʙʦʣʪʘ. 

ɼʘʥʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘʨʫʞʥʦʛʦ 

ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʫʨʘ, ʢʘʨʤʘʥʦʚ, ʩʪʫʧʝʥʝʢ ʠ ʨʝʙʝʨ ʜʝʪʘʣʠ. 

ɼʘʥʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ, ʙʣʘʛʦʜʘʨʷ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʤ ʟʘʞʠʤʘʤ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʚʨʝʤʷ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʠ ʩʥʷʪʠʝ ʜʝʪʘʣʠ.          



 

 

6.1 ʈʘʩʯʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʩʪʢʠ ʥʘ ʫʩʠʣʠʝ ʟʘʞʠʤʘ 

ʇʨʠ ʟʘʢʨʝʧʣʝʥʠʠ ʜʝʪʘʣʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ, ʥʘ ʩʪʘʥʢʘʭ ʤʝʞʜʫ ʜʝʪʘʣʴʶ ʠ 

ʧʨʠʭʚʘʪʘʤʠ ʚʦʟʥʠʢʘʶʪ ʩʠʣʳ ʪʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʩʤʝʱʝʥʠʶ ʜʝʪʘʣʠ 

ʦʪ ʩʠʣʳ ʨʝʟʘʥʠʷ Pz. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʥʘ ʧʨʦʛʨʘʤʤʥʦʤ ʩʪʘʥʢʝ ʩ ʏʇʋ ʧʨʠ ʦʙʭʦʜʝ 

ʢʦʥʪʫʨʘ ʬʨʝʟʦʡ ʧʦʣʦʞʝʥʠʝ ʩʠʣʳ Pz ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʫʨʘʚʥʝʥʠʝ ʙʘʣʘʥʩʘ ʩʠʣ ʧʨʠʤʝʪ ʚʠʜ. 

fWfPoʈz Ö=Ö+  

ʛʜʝ ʦʩʥʦʚʥʘʷ ʩʠʣʘ ʨʝʟʘʥʠʷ, ʅ 

ʈᾀ
ρπẗʉʈẗὸẗὛ ẗὄ ẗᾀ

Ὀ ẗὲ
ẗὑ ȟὌ 

.0;1.1;1.1;8.0;95.0;5.82 ====== wquyxʉʨ  

75.2=ʄʨʂ  

ʤʤt 6.4=   

ʈᾀ
ρπẗψςȢυẗτȢφȢ ẗπȢρυȢẗσφȢẗσ

σπȢẗρρςπ
ẗςȢχυ ρωυπὌ 

-Po ʦʩʝʚʘʷ ʩʠʣʘ, ʦʪʨʳʚʘʶʱʘʷ ʜʝʪʘʣʴ ʦʪ ʣʦʞʝʤʝʥʪʘ ʟʘ ʩʯʝʪ ʚʠʥʪʦʚʦʡ ʢʘʥʘʚʢʠ 

ʢʦʥʮʝʚʦʡ ʬʨʝʟʳ. 

HtgʈPo ,28.0 wÖÖ= Z  

-w ʫʛʦʣ ʧʦʜʲʝʤʘ ʚʠʥʪʦʚʦʡ ʢʘʥʘʚʢʠ ʬʨʝʟʳ; ʜʣʷ ʣʝʛʢʠʭ ʩʧʣʘʚʦʚ ʧʨʠʤʝʥʷʝʪʩʷ 

30Ü. 

HtgPo ,31030195028.0 =ÖÖ= A  

-f ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʥʘ ʩʪʘʥʢʝ, 15.0=f  

ʀʟ ʫʨʘʚʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʠʣʘ ʟʘʞʠʤʘ. 

3·Ööö
÷

õ
ææ
ç

å
+= ɿKPo

f

Pz
W  

-ʈz



 

 

ʛʜʝ -ɿK ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ, ʫʯʠʪʳʚʘʝʪ ʩʪʝʧʝʥʴ ʟʘʪʫʧʣʝʥʠʷ, ʢʦʣʝʙʘʥʠʝ 

ʧʨʠʧʫʩʢʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʟʘ ʩʯʝʪ ʠʟʥʦʩʘ ʰʪʘʤʧʘ, ʪʚʝʨʜʦʩʪʴ ʠ ʚʷʟʢʦʩʪʴ 

ʤʘʪʝʨʠʘʣʘ ʜʝʪʘʣʠ; 4.1=ɿK  

ʅW 621134.1310
15.0

1950
=·Öö

÷

õ
æ
ç

å
+=  

ʆʧʨʝʜʝʣʝʥʠʝ ʜʠʘʤʝʪʨʘ ʛʠʜʨʦʮʠʣʠʥʜʨʘ: 

ʤʤ
P

W
Dʮ ,

75.0

4

hp ÖÖÖ

Ö
=  

ʤʤDʮ 35035.0
85.0101014.375.0

62114
6

==
ÖÖÖÖ

Ö
=  

ʇʦ ʥʦʨʤʘʣʠ ʄʅ 2251-61 ʧʨʠʥʠʤʘʝʪʩʷ ʛʠʜʨʦʮʠʣʠʥʜʨ ʙʣʠʞʘʡʰʝʛʦ 

ʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʷ ʩ D = 40 ʤʤ, ʩ ʜʣʠʥʦʡ ʭʦʜʘ ʰʪʦʢʘ 15 ʤʤ. ʅʦʨʤʘʣʴ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʷʜ ʜʠʘʤʝʪʨʦʚ: 40,50,60,80,100 ʤʤ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʜʣʠʥʦʡ 70 

ʤʤ. ɺ ʰʪʦʢʝ ʠʤʝʝʪʩʷ ʨʝʟʴʙʦʚʦʝ ʦʪʚʝʨʩʪʠʝ ʄ12 ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʰʧʠʣʴʢʠ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤ ʚʳʩʪʫʧʘʥʠʝʤ 10 ʤʤ, ʚ ʢʨʳʰʢʝ ʠʤʝʝʪʩʷ ʨʝʟʴʙʦʚʦʝ ʦʪʚʝʨʩʪʠʝ ï 

ʄ12 ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʮʠʣʠʥʜʨʘ. ʈʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ P = 10ʄʇʘ (100ʢʛ/ʩʤ2). 

 

ʈʠʩ. 55 ʇʨʠʤʝʨ ʛʠʜʨʦʮʠʣʠʥʜʨʘ 

ɻʠʜʨʦʮʠʣʠʥʜʨʳ ʧʦ ʆʉʊ 2ɻ22-3-86 (ʩʤ. ʧʨʠʣʦʞʝʥʠʝ) ʨʘʙʦʪʘʶʪ ʧʨʠ 

ʜʘʚʣʝʥʠʠ ʈ = 6 ʄʇʘ (60ʢʛ/ʩʤ2) ʠ ʠʤʝʶʪ ʨʷʜ ʜʠʘʤʝʪʨʦʚ: 40,50,63 ʤʤ ʩ 

ʤʠʥʠʤʘʣʴʥʦʡ ʜʣʠʥʦʡ ï 23 ʤʤ. ɽʩʣʠ ʧʨʠʥʠʤʘʪʴ ʮʠʣʠʥʜʨʳ ʧʦ ʆʉʊ, ʪʦ ʦʥ ʙʫʜʝʪ 

ʠʤʝʪʴ ʙʦʣʴʰʠʡ ʜʠʘʤʝʪʨ ʠ ʜʣʠʥʫ, ʘ ʟʥʘʯʠʪ, ʪʦʣʱʠʥʘ ʣʦʞʝʤʝʥʪʘ ʧʨʠ ʥʝʙʦʣʴʰʦʡ 

ʚʳʩʦʪʝ ʜʝʪʘʣʠ ʧʦʣʫʯʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ. 



 

 

ɻʠʜʨʦʮʠʣʠʥʜʨʳ ʧʦ ɻʆʉʊ 19899-74 ʠʤʝʶʪ ʪʦʣʴʢʦ ʨʝʟʴʙʦʚʦʝ ʢʨʝʧʣʝʥʠʝ 

ʢʦʨʧʫʩʘ ʮʠʣʠʥʜʨʘ, ʯʪʦ ʥʝʧʨʠʝʤʣʝʤʦ ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ. 

ʈʘʩʯʝʪ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʠʞʠʤʦʚ. 

ʆʜʥʦʩʪʦʨʦʥʥʠʡ ʧʨʠʞʠʤ: 

 

ʈʠʩ. 56 ʇʨʠʤʝʨ ʛʠʜʨʦʮʠʣʠʥʜʨʘ 

 ʈʘʩʯʝʪ ʫʩʠʣʠʷ ʨʘʚʥʦʚʝʩʠʷ: 

˙́ π 

 

˙́ Ὂẗὥ Ὑẗὥ ὦ π 

 

Ὂ
Ὑẗὥ ὦ

ὥ

φςρρẗυπτς

υπ
ρρτςψὌ 

 

ὓὧ π 

 

ὓὧ Ὂẗὦ Ὑẗὥ ὦ π 

 

Ὑ
Ὂẗὦ

ὥ ὦ

ρρτςψẗτς

υπτς
υςρχὌ 

ʇʨʦʚʝʨʷʝʤ ʩʠʣʳ: 

ὣ Ὑ Ὑ Ὂ π 

Ὂ Ὑ Ὑ 

ρρτςψυςρχφςρρ 

ρρτςψρρτςψ 

 

ʘ=50 ʚ=42 

R1 R2 

F 



 

 

6.2 ɺʳʙʦʨ ʜʦʧʫʩʢʘʝʤʳʭ ʥʘʧʨʷʞʝʥʠʡ ʜʣʷ ʚʠʥʪʦʚ 

 ɺr ʙʨʘʪʴ ʢʣʘʩʩ ʧʨʦʯʥʦʩʪʠ ʙʦʣʪʘ ʠ ʛʘʡʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 1 ʠ 

ʫʢʘʟʘʪʴ: ʢʣʘʩʩ ʧʨʦʯʥʦʩʪʠ ʚʠʥʪʘ ʠ ʛʘʡʢʠ, ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʤʘʪʝʨʠʘʣʘ ʚʠʥʪʘ ʠ 

ʧʨʠʥʷʪʳʡ ʚ ʨʘʩʯʸʪʘʭ ʟʘʧʘʩ ʧʨʦʯʥʦʩʪʠ (ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ). 

ʊʘʙʣʠʮʘ 1. ʂʣʘʩʩʳ ʧʨʦʯʥʦʩʪʠ ʠ ʤʘʨʢʠ ʩʪʘʣʝʡ ʜʣʷ ʚʠʥʪʦʚ ʠ ʛʘʝʢ 

 

ɼʦʧʫʩʢʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʥʘʛʨʫʟʢʝ 

ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

[ů]ʈ = 
̓, 

ʛʜʝ ůʪ ï ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʤʘʪʝʨʠʘʣʘ; 

       Ὓ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ (ʙʝʟʦʧʘʩʥʦʩʪʠ). 
ʊʘʙʣʠʮʘ 2. ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ (ʙʝʟʦʧʘʩʥʦʩʪʠ) Ὓ  ʧʨʠ ʨʘʩʯʸʪʝ 
ʚʠʥʪʦʚ ʩ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʟʘʪʷʞʢʦʡ 

ʉʪʘʣʴ ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ   Ὓ  ʧʨʠ ʜʠʘʤʝʪʨʝ ʚʠʥʪʘ d 

8é16 16é30 30é60 

ʋʛʣʝʨʦʜʠʩʪʘʷ 

ʃʝʛʠʨʦʚʘʥʥʘʷ 

5é4 

6é5 

4é2,5 

5é3.3 

2,5é1,6 

3,3é3,0 

 

ɼʣʷ ʩʠʣʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʟʘʪʷʞʢʝ ʥʝ ʧʨʠʤʝʥʷʶʪ 

ʚʠʥʪʳ ʤʝʥʝʝ 8 ʤʤ 

ʇʨʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʟʘʪʷʞʢʝ (ʜʠʥʘʤʦʤʝʪʨʠʯʝʩʢʠʤʠ ʢʣʶʯʘʤʠ, 

ʜʝʬʦʨʤʠʨʫʝʤʳʤʠ ʰʘʡʙʘʤʠ ʜʨ.) ʟʥʘʯʝʥʠʝ Ὓ  ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʜʠʘʤʝʪʨʘ ʨʝʟʴʙʳ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ Ὓ  = 1,7é2,2;  

ʜʣʷ ʣʝʛʠʨʦʚʘʥʥʳʭ ð      Ὓ  =2é3. 

ɼʦʧʫʩʢʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʨʠ ʩʨʝʟʝ †̒ =̑ (0,2é0,3) ůʪ.   

ɼʦʧʫʩʢʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʨʠ ʩʤʷʪʠʠ: 

Å ʜʣʷ ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ [ů]ʩʤ = (0,8é1,0) ůʪ. 

Å ʜʣʷ ʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ [ů]ʩʤ = (0,6é0,8) ůʪ. 

ʂʣʘʩʩ ʧʨʦʯʥʦʩʪʠ ɺʨʝʤʝʥʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ůʚ, 

ʄʇʘ (ʅ/ʤʤ2) 

ʇʨʝʜʝʣ 

ʪʝʢʫʯʝʩʪʠ ůʪ, 

ʄʇʘ (ʅ/ʤʤ2) 

ʄʘʨʢʘ ʩʪʘʣʠ 

ʚʠʥʪ ʛʘʡʢʘ ʚʠʥʪʘ ʛʘʡʢʠ 

4.6 

5.6 

6.8 

10.9 

Ò 4 

Ò 5 

Ò 6 

Ò 10 

400é550 

500é700 

600é800 

1000é1200 

240 

300 

480 

900 

20 

30, 35 

45, 40ɻ 

40ʍ, 30ʍɻʉɸ 

ʉʪ3 

10 

20, 35 

16ʍʉʅ 



 

 

Å ʜʣʷ ʯʫʛʫʥʘ [ů]ʩʤ= (0,6é0,8) ůʚ.     

6.3 ʈʘʩʯʸʪ ʰʪʦʢʘ ʥʘ ʨʘʩʪʷʞʝʥʠʝ 

ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʨʘʩʯʸʪʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʨʘʩʪʷʞʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʣʦ 

ʜʦʧʫʩʢʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ ʨʘʩʪʷʞʝʥʠʷ.  

[ůp] = 110 - ʜʦʧʫʩʢʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ ʨʘʩʪʷʞʝʥʠʷ, ʄʇʘ;  

ůʨ ï ʨʘʩʯʸʪʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʨʘʩʪʷʞʝʥʠʷ, ʄʇʘ:             

„̑  , 

ʛʜʝ N ï ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʰʪʦʢ, ʅ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, W = N =4297 ʅ; 

ɸ ï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʙʦʣʪʘ, ʤʤ2: 

ˍ
ᶻ

, 

ʛʜʝ d1 = 14 ï ʜʠʘʤʝʪʨ ʙʦʣʪʘ ʧʦ ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʘʤʝʪʨʫ, ʤʤ. 

ˍ
ȟ ᶻ

 = 153 ʤʤ2 

„̑   = 28,1 ʄʧʘ 

28,1<110 ï ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʟʥʘʯʠʪ, ʚʳʙʨʘʥʥʳʡ ʰʪʦʢ ʧʦʜʭʦʜʠʪ.  

6.4 ʈʘʩʯʝʪ ʨʝʟʴʙʳ ʛʘʡʢʠ ʥʘ ʩʨʝʟ 

ʇʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʝʝ ʫʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ: 

  †̒  ̑    †̒  ̑, 

ʛʜʝ   †̒  ̑ - ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʩʨʝʟʘ; 

H å 0,8d ï ʚʳʩʦʪʘ ʛʘʡʢʠ (ʛʣʫʙʠʥʘ ʟʘʚʠʥʯʠʚʘʥʠʷ ʚʠʥʪʘ, ʤʤ); 

ʂ ð ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʨʝʟʴʙʳ,  K=0,75 ð ʜʣʷ ʪʨʝʫʛʦʣʴʥʦʡ ʨʝʟʴʙʳ; 

Km ð ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʥʘʛʨʫʟʢʠ ʧʦ ʚʠʪʢʘʤ ʨʝʟʴʙʳ, ʧʨʠʥʠʤʘʝʤ 

Km = 0,65; 

[Űʩʨ] ï ʜʦʧʫʩʢʘʝʤʳʝ ʥʘʧʨʷʞʝʥʠʷ ʩʨʝʟʘ. 

 



 

 

6.5 ʈʘʩʯʝʪ ʚʠʥʪʦʚ ʥʘ ʨʘʩʪʷʞʝʥʠʝ 

ʀʩʧʦʣʴʟʫʝʤ ʫʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʧʦ ʥʘʧʨʷʞʝʥʠʷʤ ʨʘʩʪʷʞʝʥʠʷ. 

ʛʜʝ  ůʈ ï ʨʘʩʯʝʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʨʘʩʪʷʞʝʥʠʷ, ʄʇʘ; 

W ï ʩʠʣʘ ʟʘʞʠʤʘ, ʅ; 

d1 - ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʨʝʟʴʙʳ ʚʠʥʪʘ, ʤʤ; (ρφȢσφχ ʤʤ)       

[ůʨ] ï ʜʦʧʫʩʢʘʝʤʳʝ ʥʘʧʨʷʞʝʥʠʷ ʨʘʩʪʷʞʝʥʠʷ ʜʣʷ ʩʪʘʣʠ 40ʭ [ů] = 2500 

ʢʛ/ʩʤ2 = 250 ʄʇʘ 

21,24 ʄʇʘ Ò [250ʄʇʘ], 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʚʳʙʨʘʥʥʳʝ ʚʠʥʪʳ ʩʦʭʨʘʥʷʝʤ  

6.6 ʈʘʩʯʝʪ ʧʨʠʭʚʘʪʦʚ ʥʘ ʧʨʦʯʥʦʩʪʴ 

ʈʘʩʯʸʪ ʜʠʘʤʝʪʨʘ ʨʝʟʴʙʳ ʧʨʦʚʦʜʠʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ ʥʘ 

ʨʘʩʪʷʞʝʥʠʝ ʩʪʝʨʞʥʷ ʩ ʫʯʝʪʦʤ ʢʨʫʯʝʥʠʷ ʧʨʠ ʟʘʚʠʥʯʠʚʘʥʠʠ ʰʧʠʣʴʢʠ ʧʦ 

ʬʦʨʤʫʣʝ:  

 

ʈʠʩ. 57 ʈʘʩʯʸʪʥʘʷ ʩʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʥʘʛʨʫʟʦʢ ʧʨʠʭʚʘʪʘ 

Ὠ̑ ́̒
ȟϽ

Ͻ̑
  , 

ʛʜʝ W ï ʩʠʣʘ ʟʘʞʠʤʘ, ʅ;  

[ů]ʈ   - ʜʦʧʫʩʢʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ.     

Ὠ̑ ́̒

υȟςz ςz φςρρ

σȢρτzςυππ
ςȢψχ 

ʇʦ ʪʘʙʣʠʮʝ 2 ʚʳʙʨʘʪʴ ʙʣʠʞʘʡʰʫʶ ʤʝʪʨʠʯʝʩʢʫʶ ʨʝʟʴʙʫ. 

ʊʘʙʣʠʮʘ 2. ʈʝʟʴʙʘ ʤʝʪʨʠʯʝʩʢʘʷ ʩ ʢʨʫʧʥʳʤ ʰʘʛʦʤ (ʚʳʙʦʨʢʘ) ʤʠʣʣʠʤʝʪʨʘʭ                                                                         

 
ʎ̑ 

τz ρȢσz ςz 7

pz Ä
 ʎ̑   

 
ʎ̑ 

τz ρȢσz ςz ςρφςȢσς

σȢρτzρφȢσφχ 
 ςρȢςτ ̇˜ ́  



 

 

ʅʦʤʠʥʘʣʴʥʳʡ 

ʜʠʘʤʝʪʨ 

ʨʝʟʴʙʳ 

ʐʘʛ 

ʨʝʟʴʙʳ, ʈ 

ɺʥʫʪʨʝʥʥʠʡ 

ʜʠʘʤʝʪʨ, d1 

Cʨʝʜʥʠʡ 

ʜʠʘʤʝʪʨ, d2 

10 1,5 8,376 9,026 

12 1,75 10,106 10,863 

14 2 11,635 12,701 

16 2 13.835 14,701 

18 2,5 15,294 16,376 

20 2,5 17,294 18,376 

22 2,5 19,294 20,376 

˻͔͔͔͙͔ͨͪ͒ͤ͡ ͔͍ͪ͊ͣͪͦ͘ ͨ ͙ͪͻ͍͊ͭ͊. 

 

ʈʠʩ. 58 ʆʩʥʦʚʥʳʝ ʨʘʟʤʝʨʳ ʧʨʠʭʚʘʪʘ 

ʐʠʨʠʥʘ ʧʨʠʭʚʘʪʘ 

ɺʳʩʦʪʘ ʧʨʠʭʚʘʪʘ h  

ɼʣʠʥʘ ʧʨʠʭʚʘʪʘ L  

ʐʠʨʠʥʘ ʧʘʟʘ ʧʦʜ ʰʧʠʣʴʢʫ 

ɼʣʠʥʘ ʧʘʟʘ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʩʤʝʱʝʥʠʷ ʧʨʠʭʚʘʪʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʫʩʪʘʥʦʚʘ.  

 ὄ σȣσȢυ Ὠz̙  ̐  

 ὄ σȟυz ρψ φσ ̍  ̍  

 Ὤ ρȟρȣρȟσ Ὠz̙  ̐  

 Ὤ ρȟσz ρψ ςσȢτ ̍  ̍  

 ὒ φȣρπz Ὠ̙  ̐  

 ὒ ρπzρψ ρψπ ̍  ̍  

 ὦ Ὠ̙ ̐ ρψ  



 

 

ʂʦʥʩʪʨʫʢʮʠʷ ʧʨʠʭʚʘʪʘ ʦʩʣʘʙʣʷʝʪʩʷ ʧʘʟʦʤ ʜʣʷ ʙʦʣʪʘ, ʠʟ-ʟʘ ʯʝʛʦ 

ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʥʦʩʪʴ ʯʨʝʟʤʝʨʥʦʛʦ ʧʨʦʛʠʙʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʝ ʙʫʜʝʪ 

ʦʙʝʩʧʝʯʝʥʦ ʥʝʦʙʭʦʜʠʤʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʟʘʛʦʪʦʚʢʠ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʩʯʸʪ ʧʨʠʭʚʘʪʦʚ ʥʘ ʧʨʦʛʠʙ. 

ʇʨʠ ʨʘʩʯʸʪʝ ʧʨʠʭʚʘʪʦʚ ʥʘ ʧʨʦʛʠʙ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʭʝʤʫ 

ʥʘʛʨʫʟʢʠ. ɿʘ ʨʘʩʯʸʪʥʫʶ ʜʣʠʥʫ ʧʨʠʥʠʤʘʝʪʩʷ ʯʘʩʪʴ ʧʨʠʭʚʘʪʘ, ʷʚʣʷʶʱʘʷʩʷ 

ʥʘʠʙʦʣʴʰʠʤ ʧʣʝʯʦʤ. ɿʘ ʨʘʩʯʸʪʥʦʝ ʩʝʯʝʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ ʤʝʩʪʦ ʩ ʧʘʟʦʤ ʜʣʷ 

ʙʦʣʪʘ. 

 

 

ʈʠʩ. 59 ʉʝʯʝʥʠʝ ʧʨʠʭʚʘʪʘ 

Ὢ̐̑
ὒ

σππ
Ȣ̍  ̍

 

ʛʜʝ  fʧʨ ï ʧʨʝʜʝʣʴʥʳʡ ʧʨʦʛʠʙ ʧʨʠʭʚʘʪʘ, ʤʤ; 

L ï ʜʣʠʥʘ ʧʨʠʭʚʘʪʘ, ʤʤ; 

 
Ὅὼ 

ὦz Ὤ ὦ Ὤ

ρς
ȟ̍  ̍  

Ix ï ʤʦʤʝʥʪ ʩʝʯʝʥʠʷ ʠʥʝʨʮʠʠ, ʤʤ
4
: 

b ï ʰʠʨʠʥʘ ʧʨʠʭʚʘʪʘ, ʤʤ; 

b1 ï ʰʠʨʠʥʘ ʧʘʟʘ ʧʨʠʭʚʘʪʘ, ʤʤ; 

h ï ʚʳʩʦʪʘ ʧʨʠʭʚʘʪʘ, ʤʤ. 

 
Ὢ̐ ̑

ρψπ

σππ
πȢφ ̍  ̍  

 
ὰὼ

υφzςπȢψ  ρφzςπȢψ

ρς
ςωωωφȢσχ ̍  ̍  



 

 

 
Ὢ
ςz ὡ ὒz

τψzὉ Ὅzὼ
 ̍ ȟ̍  

f ï ʨʘʩʯʸʪʥʳʡ ʧʨʦʛʠʙ, ʤʤ: 

ʛʜʝ F - ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʧʨʠʭʚʘʪ, ʅ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, 

L ï ʜʣʠʥʘ ʧʨʠʭʚʘʪʘ, ʤʤ; 

E = 212000ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʜʣʷ ʤʘʪʝʨʠʘʣʘ ʜʝʪʘʣʠ, ʄʇʘ 

 
Ὢ

ςz ςυστȢψχzρψπ

τψzςρςπππ zςωωωφȢσχ
πȢπυ ̍  ̍  

0,05ʤʤ Ò 0,6ʤʤ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʸʪʘ ʧʨʠʭʚʘʪʳ ʩʦʭʨʘʥʷʝʤ. 

6.7 ʈʘʩʯʸʪ ʛʨʫʟʦʚʦʛʦ ʚʠʥʪʘ (ʨʳʤ - ʙʦʣʪʘ) 

ɻʨʫʟʦʚʦʡ ʚʠʥʪ (ʨʳʤ - ʙʦʣʪ) ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʩʧʳʪʳʚʘʝʪ ʪʦʣʴʢʦ ʦʩʝʚʫʶ 

ʨʘʩʪʷʛʠʚʘʶʱʫʶ ʥʘʛʨʫʟʢʫ, ʧʦʵʪʦʤʫ ʝʛʦ ʨʘʩʯʸʪ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʨʘʩʪʷʞʝʥʠʝ. 

ɼʦʧʫʩʪʠʤʦ ʚʳʙʦʨ ʨʘʟʤʝʨʘ ʛʨʫʟʦʚʦʛʦ ʚʠʥʪʘ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦ ʪʘʙʣʠʮʝ 14 ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʫʝʤʦʡ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ ʦʜʥʦʛʦ ʨʳʤ ï ʙʦʣʪʘ. 

ʊʘʙʣʠʮʘ 14. ɼʦʧʫʩʢʘʝʤʳʝ ʦʩʝʚʳʝ ʥʘʛʨʫʟʢʠ ʜʣʷ ʙʦʣʪʦʚ ʩ ʤʝʪʨʠʯʝʩʢʦʡ ʨʝʟʴʙʦʡ 

 

ʊʠʧ ʨʝʟʴʙʳ 

ʄʘʨʢʘ ʩʪʘʣʠ 

ʉʪ 3 45 40ʍ 30ʍʅ3 

ʄ6 

ʄ8 

ʄ10 

ʄ12 

ʄ14 

ʄ16 

ʄ18 

750 

1400 

2400 

3600 

5000 

7500 

10000 

1200 

2200 

3800 

5800 

8500 

12000 

16000 

1750 

3400 

5600 

8500 

13000 

19000 

25000 

2000 

3900 

6400 

9700 

15000 

21000 

28500 

ʇʨʠ ʧʦʣʴʟʦʚʘʥʠʠ ʪʘʙʣʠʮʝʡ ʚʣʠʷʥʠʝ ʜʝʬʦʨʤʘʮʠʠ ʢʨʫʯʝʥʠʷ ʙʦʣʪʦʚ ʧʨʠ ʟʘʪʷʞʢʝ 

ʫʯʠʪʳʚʘʪʴ ʥʝ ʩʣʝʜʫʝʪ  

 

ʇʨʦʚʝʨʢʘ ʥʘʨʝʟʥʦʡ ʯʘʩʪʠ ʨʳʤ ï ʙʦʣʪʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 
„̑

τz Ὂ̐̑

“z Ὠ
ȟ̇ ˜ ́  

ɻʜʝ, Fʧʨ ï ʩʠʣʘ ʪʷʞʝʩʪʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, H 

d1 ï ʜʠʘʤʝʪʨ ʙʦʣʪʘ ʧʦ ʪʘʙʣʠʮʝ, ʤʤ; 



 

 

 „̑ τπ φπ˙˜́Ƞ 

 &̐  ̑  Í z Çȟ̊  

ɻʜʝ, m =  ʤʘʩʩʘ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʢʛ(716.78); 

g ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, (10 ʤ/ʩ2); 

 &̐  ̑  χρφȢχψ z ρπ χρφχȢψ ̊  

 
„̑

τz χρφχȢψ

σȢρτzρψ
ςψȢς ̇˜ ́  

28.2 ʄʇʘ Ò 60 ʄʇʘ 

ʈʳʤ-ʙʦʣʪʳ ʩ ʨʝʟʴʙʦʡ ʄ18 ʧʦʜʭʦʜʷʪ ʧʦʜ ʥʘʰʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ. 

6.8 ʈʘʩʯʸʪ ʫʜʣʠʥʠʪʝʣʝʡ ʰʪʦʢʘ 

 

ʈʠʩ. 60 ʋʩʣʦʚʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʦʢʘ 

ɺ ʤʦʸʤ ʩʣʫʯʘʝ ʚʳʙʨʘʥʦ ‘ ς 

 
ὭάὭὲ

Ὠ̙ ̐

τ
  

 
ὭάὭὲ

ρψ

τ
τȟυ  

 
ʇ 
‘z ὒ

ὭάὭὲ
  

 

 ‘- ʚʳʙʨʘʥʥʦʝ ʫʩʣʦʚʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

L ï ʜʣʠʥʘ ʫʜʣʠʥʠʪʝʣʷ ʰʪʦʢʘ 

ɺ ʤʦʸʤ ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʫʜʣʠʥʠʪʝʣʷ ʰʪʦʢʘ 

ʨʘʟʤʝʨʘʤʠ: 



 

 

L1 = 151.8 ʤʤ 

L2 = 231,8 ʤʤ 

 
ʇρ 

ςz ρυρȟψ

τȟυ
φχȟτφ ̍  ̍  

 
ʇς 

ςz ςσρȟψ

τȟυ
ρπσȟπς ̍  ̍  

 ˍ
“Ὠ̙ ̓

τ
  

Dʰʪ- ʜʠʘʤʝʪʨ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʰʪʦʢʘ 

 
ˍ
σȟρτzρτ

τ
ρυσȟψφ ̍  ̍  

 
Ὂ̋ Ȣ̑

“ ᶻ˒

ʇς
ᶻ̱   

E = 212000ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʜʣʷ ʤʘʪʝʨʠʘʣʘ ʜʝʪʘʣʠ, ʄʇʘ 

 
Ὂ̋ Ȣ̑ ρ

σȟρτz ςρς πππ

φχȟτφς
ρzυσȟψφ χπ φυτȟωρ ̍  ̍  

 
Ὂ̋ Ȣ̑ ς

σȟρτz ςρς πππ

ρπσȟπς
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ὡ
Ὓώ  
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W = (2162,32 ʅ) ï ʩʠʣʘ ʟʘʞʠʤʘ ʟʘʛʦʪʦʚʢʠ 
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ʇʨʠʣʦʞʝʥʠʝ 1 
 

 

ʂʫʟʥʝʯʥʦ-ʧʨʝʩʩʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ɺʩʝ ʢʫʟʥʝʯʥʦʧʨʝʩʩʦʚʳʝ ʤʘʰʠʥʳ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ 

ʛʨʫʧʧ: ʤʦʣʦʪʳ, ʧʨʝʩʩʳ, ʢʨʠʚʦʰʠʧʥʳʝ ʤʘʰʠʥʳ, ʢʫʟʥʝʯʥʦ-ʰʪʘʤʧʦʚʦʯʥʳʝ 

ʘʚʪʦʤʘʪʳ ʜʣʷ ʛʦʨʷʯʝʡ ʠ ʭʦʣʦʜʥʦʡ ʚʳʩʘʜʢʠ. 

 

ʇʨʝʩʩ (ʦʪ ʣʘʪ. presso ï ʜʘʚʠʪʴ, ʞʘʪʴ) ï ʤʘʰʠʥʘ ʥʝʫʜʘʨʥʦʛʦ (ʩʪʘʪʠʯʝʩʢʦʛʦ) 

ʜʝʡʩʪʚʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʜʘʚʣʝʥʠʝʤ, ʧʨʝʩʩ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʚ 

ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ, ʧʣʘʩʪʠʥ, ʤʘʩʩ, 

ʨʝʟʠʥʳ, ʠ ʜʨ. ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʩʚʦʡʩʪʚ ʧʨʠ ʚʳʩʦʢʠʭ 

ʜʘʚʣʝʥʠʷʭ ʠ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ. ʆʪʣʠʯʠʝ ʧʨʝʩʩʦʚ ʦʪ ʤʦʣʦʪʦʚ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʝʬʦʨʤʘʮʠʷ ʥʘ ʧʨʝʩʩʘʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʪʝʧʝʥʥʳʤ 

ʜʘʚʣʝʥʠʝʤ, ʘ ʥʝ ʫʜʘʨʦʤ, ʧʦʵʪʦʤʫ ʥʝ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʠʭ ʠ ʩʣʦʞʥʳʭ 

ʬʫʥʜʘʤʝʥʪʦʚ, ʠʩʢʣʶʯʘʶʪʩʷ ʩʦʪʨʷʩʝʥʠʷ ʛʨʫʥʪʘ ʠ ʟʜʘʥʠʡ. 

 

ʇʨʝʩʩʳ ʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʚʠʜʘ: ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ, ʚ ʢʦʪʦʨʳʭ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʚʦʜʘ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʜʦ 20-30 ʄʇʘ, 

ʘ ʚ ʪʷʞʝʣʳʭ ʧʨʝʩʩʘʭ ï ʜʦ 50-60 ʄʇʘ, ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ. 

˴͙͍ͪͦ΄͙ͨͤ·͔ ͔ͨͪͫͫ· 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʩʪʘʥʢʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʚʳʩʦʢʫʶ ʮʝʥʫ, ʢʨʠʚʦʰʠʧʥʳʝ ʧʨʝʩʩʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʙʣʘʛʦʜʘʨʷ 

ʦʙʰʠʨʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʚʳʧʦʣʥʷʪʴ ʣʠʩʪʦʚʫʶ ʠ ʦʙʲʝʤʥʫʶ ʰʪʘʤʧʦʚʢʫ ʧʣʘʩʪʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

(ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʩʪʘʣʠ ʠ ʜʨʫʛʠʭ ʤʝʪʘʣʣʦʚ). ɺʘʞʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ 

ʢʨʠʚʦʰʠʧʥʳʭ ʧʨʝʩʩʦʚ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʜʘʶʱʠʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʩʣʦʞʥʳʝ ʜʝʪʘʣʠ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ. 



 

 

ʆʩʥʦʚʥʳʤ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ ʩʪʘʥʢʘ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʧʨʦʯʥʳʡ ʰʪʘʤʧ, 

ʠʤʝʥʥʦ ʝʛʦ ʢʦʥʬʠʛʫʨʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʬʦʨʤʫ ʙʫʜʫʱʝʛʦ ʠʟʜʝʣʠʷ. ʐʪʘʤʧ 

ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʦʜʚʠʞʥʦʡ ʠ ʧʨʠʢʨʝʧʣʝʥʘ ʢ 

ʧʦʣʟʫʥʫ, ʘ ʜʨʫʛʘʷ ʥʝʧʦʜʚʠʞʥʦ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘ ʩʪʦʣʝ. ʇʨʦʮʝʩʩ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʜʝʣʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʝʜʠʥʩʪʚʝʥʥʳʡ ʨʘʙʦʯʠʡ ʭʦʜ ʰʘʪʫʥʘ 

ʢʨʠʚʦʰʠʧʥʦʛʦ ʩʪʘʥʢʘ ʜʣʷ ʭʦʣʦʜʥʦʡ ʰʪʘʤʧʦʚʢʠ. ʇʝʨʝʤʝʱʝʥʠʝ ʧʨʠʚʦʜʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʩʦʟʜʘʶʱʝʛʦ ʠʥʝʨʮʠʦʥʥʫʶ 

ʩʠʣʫ ʥʘ ʚʘʣʫ. ʇʨʝʩʩ ʢʨʠʚʦʰʠʧʥʳʡ ʰʪʘʤʧʦʚʦʯʥʳʡ ʩʧʦʩʦʙʝʥ ʨʘʙʦʪʘʪʴ ʢʘʢ ʚ 

ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʪʘʢ ʠ ʚ ʨʝʞʠʤʝ ʦʜʠʥʦʯʥʦʛʦ ʭʦʜʘ, ʢʦʛʜʘ 

ʦʪʢʣʶʯʝʥʠʝ ʤʫʬʪʳ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʨʘʙʦʯʝʛʦ ʮʠʢʣʘ. 

 ʇʨʝʩʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʤʥʦʛʦʢʨʘʪʥʦ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ ʚʳʧʫʩʢʘ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʧʦʩʣʝʜʫʶʱʠʝ ʟʘʪʨʘʪʳ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ, 

ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʝʜʠʥʠʮʳ 

ʧʨʦʜʫʢʮʠʠ. 

ʇʨʝʩʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʣʝʥʪʦʯʥʦʛʦ ʠ ʣʠʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʤʝʪʦʜʦʤ ʭʦʣʦʜʥʦʡ ʰʪʘʤʧʦʚʢʠ. ʇʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ð 

ʧʨʦʙʠʚʢʠ, ʛʠʙʢʠ, ʥʝʛʣʫʙʦʢʦʡ ʚʳʪʷʞʢʠ, ʚʳʨʫʙʢʠ ʠ ʧʨ. 

ʈʘʙʦʯʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʝʩʩʘ ʷʚʣʷʝʪʩʷ ʰʪʘʤʧ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʚʫʭ 

ʯʘʩʪʝʡ: ʧʦʜʚʠʞʥʦʡ ʠ ʥʝʧʦʜʚʠʞʥʦʡ. ʅʝʧʦʜʚʠʞʥʘʷ ʯʘʩʪʴ ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʢ 

ʩʪʦʣʫ, ʘ ʧʦʜʚʠʞʥʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʢ ʧʦʣʟʫʥʫ ʧʨʝʩʩʘ. ɿʘ ʦʜʠʥ ʦʙʦʨʦʪ 

ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʦʚʝʨʰʘʝʪʩʷ ʦʜʠʥ ʭʦʜ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʙʦʯʠʡ ʮʠʢʣ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ. 

ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʝʩʩʘ ʷʚʣʷʶʪʩʷ: 

Å ʥʦʤʠʥʘʣʴʥʦʝ ʨʘʟʚʠʚʘʝʤʦʝ ʫʩʠʣʠʝ; 

Å ʨʘʟʤʝʨʳ ʩʪʦʣʘ; 

Å ʭʦʜ ʧʦʣʟʫʥʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʝʛʦ ʭʦʜʦʚ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. 

ʇʦ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʩʩʳ ʠʤʝʶʪ ʪʨʠ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʥʝʥʠʷ: 



 

 

Å ʥʘʢʣʦʥʷʝʤʳʝ; 

Å ʥʝʥʘʢʣʦʥʷʝʤʳʝ; 

Å ʥʝʥʘʢʣʦʥʷʝʤʳʝ, ʠʤʝʶʱʠʝ ʧʝʨʝʜʚʠʞʥʦʡ ʩʪʦʣ ʠ ʨʦʛ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʜʝʪʘʣʝʡ. 

ʂʨʠʚʦʰʠʧʥʳʝ ʧʨʝʩʩʳ ʠʤʝʶʪ ʩʚʦʶ ʤʘʨʢʠʨʦʚʢʫ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʙʲʝʜʠʥʝʥʦ ʚ ʩʝʨʠʠ. 

ʂʨʠʚʦʰʠʧʥʳʝ ʧʨʝʩʩʳ ʩʝʨʠʠ ʂɸ ʠ ʩʝʨʠʠ ʂɼ ʷʚʣʷʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʙʘʟʦʚʳʤʠ, 

ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʠʩʧʦʣʥʝʥʠʝʤ. 

ʉʝʨʠʠ ʂɸ, ʂɽ, ʂɼ ʦʪʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʛʘʙʘʨʠʪʥʳʤʠ ʨʘʟʤʝʨʘʤʠ, 

ʤʘʩʩʦʡ, ʥʦʤʠʥʘʣʴʥʳʤ ʫʩʠʣʠʝʤ, ʨʘʟʤʝʨʘʤʠ ʩʪʦʣʘ ʠ ʭʦʜʦʤ ʧʦʣʟʫʥʘ. ʆʥʠ 

ʧʦʟʚʦʣʷʶʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦ ʬʦʨʤʝ ʟʘʛʦʪʦʚʢʠ. 

ʂʨʠʚʦʰʠʧʥʳʝ ʧʨʝʩʩʳ ʠʤʝʶʪ ʨʷʜ ʜʦʩʪʦʠʥʩʪʚ: 

Å ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ; 

Å ʵʨʛʦʥʦʤʠʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ; 

Å ʙʝʟʦʧʘʩʥʫʶ ʠ ʵʢʦʥʦʤʠʯʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ; 

Å ʞʝʩʪʢʫʶ ʩʪʘʥʠʥʫ ʜʣʷ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ; 

Å ʰʠʨʦʢʠʡ ʤʦʜʝʣʴʥʳʡ ʨʷʜ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʜʦʙʨʘʪʴ ʩʘʤʦʝ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʚʳʛʦʜʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʟʜʝʣʠʡ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʵʪʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʢʨʠʚʦʰʠʧʥʳʝ 

ʛʦʨʷʯʝʰʪʘʤʧʦʚʦʯʥʳʝ ʧʨʝʩʩʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʨʘʟʦʛʨʝʪʦʡ ʟʘʛʦʪʦʚʢʝ 

ʧʨʠʜʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʝʩʩ ʛʦʨʷʯʝʰʪʘʤʧʦʚʦʯʥʳʡ ð ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʠʤʝʥʷʝʤʦʝ ʜʣʷ ʢʦʚʢʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʘʶʪ ʩʣʦʞʥʳʝ ʜʝʪʘʣʠ, ʠʤʝʶʱʠʝ ʚʳʩʪʫʧʳ ʠ ʚʧʘʜʠʥʳ. 

ʅʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʫʜʘʝʪʩʷ ʠʟʛʦʪʘʚʣʠʚʘʪʴ: ʩʪʝʨʞʥʠ ʩ ʬʣʘʥʮʘʤʠ; ʩʪʦʧʦʨʥʳʝ 

ʢʦʣʴʮʘ; ʩʪʘʢʘʥʳ ʩʦ ʩʣʦʞʥʳʤ ʧʨʦʬʠʣʝʤ; ʚʳʩʘʜʢʫ ʦʢʦʥʯʘʥʠʡ ʪʨʫʙ. 

ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʝʩʩʦʚʘʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʣʦʤʘ ʚ ʧʘʢʝʪʳ, ʫʜʦʙʥʳʝ ʧʨʠ 



 

 

ʩʢʣʘʜʠʨʦʚʘʥʠʠ ʠ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʠ. ʇʨʠ ʫʧʘʢʦʚʢʝ ʣʦʤʘ ʠʩʧʦʣʴʟʫʶʪ 

ʤʝʪʘʣʣ ʩ ʥʠʟʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ. ʅʘ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʰʪʘʤʧʦʚʦʯʥʳʝ ʧʨʝʩʩʘ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʝʨʠʡʥʦʡ ʠ 

ʢʨʫʧʥʦʩʝʨʠʡʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣ ʨʘʟʦʛʨʝʚʘʶʪ. 

ʋʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ɻʦʨʷʯʝʰʪʘʤʧʦʚʦʯʥʳʡ ʧʨʝʩʩ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ 1200Áʉ. ʇʨʠ ʵʪʦʤ ʚ ʢʦʥʩʪʨʫʢʮʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʜʣʷ ʩʨʝʜʥʝʡ ʠ ʥʠʟʢʦʡ 

ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʘʩʠʥʭʨʦʥʥʳʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ. 

ʇʨʠ ʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʧʨʠʤʝʥʷʝʪ ʩʠʥʭʨʦʥʥʳʝ ʘʛʨʝʛʘʪʳ, 

ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪ ʫʩʠʣʠʝ ʜʦ 31,5 ʄʅ. ɺʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʧʝʨʝʜʘʝʪʩʷ 

ʯʝʨʝʟ ʨʝʤʥʠ ʚ ʬʦʨʤʝ ʢʣʠʥʘ. ʆʩʥʦʚʥʦʡ ʚʘʣ, ʧʨʠʥʠʤʘʶʱʠʡ ʜʚʠʞʝʥʠʝ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʧʦʜʰʠʧʥʠʢʦʚʳʝ ʦʧʦʨʳ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʤʘʭʦʚʠʢ, ʘ ʥʘ ʜʨʫʛʦʤ ʢʦʥʮʝ ʤʝʭʘʥʠʟʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʜʣʷ 

ʵʢʩʮʝʥʪʨʠʢʦʚʦʛʦ ʚʘʣʘ. ʅʘ ʚʘʣ ʵʢʩʮʝʥʪʨʠʢ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʣʝʥʪʦʯʥʳʝ ʪʦʨʤʦʟʘ, ʘ ʩ ʜʨʫʛʦʡ ʤʫʬʪʫ ʜʣʷ ʚʢʣʶʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ 

ʥʝʩʢʦʣʴʢʦ ʬʨʠʢʮʠʦʥʥʳʭ ʜʠʩʢʦʚ. ʅʘ ʧʨʝʩʩʝ ʤʦʥʪʠʨʫʝʪʩʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʪʦʨʤʦʟʦʤ ʠ ʤʫʬʪʦʡ. ʉʪʘʥʦʢ ʩʥʘʙʞʘʝʪʩʷ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʜʣʷ ʧʦʣʟʫʥʘ. 

ʆʪʢʨʳʪʘʷ ʚʳʩʦʪʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʢʣʠʥʦʤ, ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʩʪʦʣʝ. 

ʉʪʘʥʠʥʘ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʶʪ ʨʘʟʦʛʨʝʪʳʤʠ 

ʰʧʠʣʴʢʘʤʠ. ʅʝʧʦʜʚʠʞʥʫʶ ʯʘʩʪʴ ʧʨʝʩʩʘ ʤʦʥʪʠʨʫʶʪ ʥʘ ʨʘʙʦʯʝʤ ʩʪʦʣʝ. 

ʉʠʩʪʝʤʘ ʩʤʘʟʢʠ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʨʘʙʦʪʦʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ: ʕʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʧʝʨʝʜʘʝʪ ʜʚʠʞʝʥʠʝ ʥʘ ʤʘʭʦʚʦʝ ʢʦʣʝʩʦ, 

ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʚʘʣ. ʄʫʬʪʘ ʚʢʣʶʯʘʝʪʩʷ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʦʙʦʨʦʪʦʚ ʚ ʤʠʥʫʪʫ, ʚ ʥʝʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʧʦʜʘʝʪʩʷ ʚʦʟʜʫʭ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʩʦʝʜʠʥʝʥʠʝ ʵʢʩʮʝʥʪʨʠʢʦʚʦʛʦ ʚʘʣʘ ʩ ʰʘʪʫʥʦʤ. ʊʦʨʤʦʟ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʢʦʥʮʝ ʦʩʥʦʚʥʦʛʦ ʚʘʣʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʣʶʯʘʝʪʩʷ. ʇʦʣʟʫʥ 

ʥʘʯʠʥʘʝʪ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʩ ʚʦʟʚʨʘʪʦʤ. ʇʦʜʚʠʞʥʘʷ ʯʘʩʪʴ ʰʪʘʤʧʘ 

ʙʣʘʛʦʜʘʨʷ ʧʦʣʟʫʥʫ ʚʳʧʦʣʥʷʝʪ ʦʧʝʨʘʮʠʶ ʛʦʨʷʯʝʛʦ ʧʨʝʩʩʦʚʘʥʠʷ. ʇʨʠ ʜʚʠʞʝʥʠʠ 

ʧʦʣʟʫʥʘ ʚʚʝʨʭ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʳʪʘʣʢʠʚʘʥʠʝ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ. ɺ 



 

 

ʢʦʥʩʪʨʫʢʮʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʤʦʛʫʪ ʜʦʙʘʚʣʷʪʴʩʷ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ 

ʟʘʢʨʝʧʣʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ. 

ʇʨʠʥʮʠʧʳ ʚʳʙʦʨʘ.  

ʇʨʠ ʧʦʢʫʧʢʝ ʢʨʠʚʦʰʠʧʥʳʭ ʛʦʨʷʯʝʰʪʘʤʧʦʚʦʯʥʳʭ ʧʨʝʩʩʦʚ ʫʯʠʪʳʚʘʶʪ:  

¶ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʩʠʣʠʝ, ʢʦʪʦʨʦʝ ʜʦʩʪʠʛʘʝʪʩʷ ʨʘʙʦʯʠʤ ʤʝʭʘʥʠʟʤʦʤ;  

¶ ʢʦʣʠʯʝʩʪʚʦ ʜʚʠʞʝʥʠʡ ʧʦʣʟʫʥʘ ʚ ʤʠʥʫʪʫ;  

¶ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʟʘʛʦʪʦʚʢʠ; ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ;  

¶ ʨʘʟʤʝʨʳ ʩʪʘʥʢʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦʤʝʱʝʥʠʶ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ:  

ʧʦʚʳʰʝʥʥʘʷ ʪʦʯʥʦʩʪʴ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ;  

¶ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʥʘʣʦʛʠʯʥʳʭ ʤʦʣʦʪʦʚ 

ʥʘ 35%;  

¶ ʧʨʠʤʝʥʝʥʠʝ ʩʙʦʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ; ʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ ʚʩʝʭ ʫʟʣʦʚ;  

¶ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʜʥʦʛʦ ʠʟʜʝʣʠʷ.  

ʇʨʝʩʩʘ ʧʦʤʠʤʦ ʧʨʝʠʤʫʱʝʩʪʚ ʠʤʝʶʪ ʠ ʥʝʜʦʩʪʘʪʢʠ:  

¶ ʦʪʩʫʪʩʪʚʠʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʪʘʣʣʘ ʚʜʦʣʴ ʦʩʠ ʜʝʪʘʣʠ;  

¶ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʫʯʴʝʚ;  

¶ ʩʣʦʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ;  

¶ ʜʝʪʘʣʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʥʫʞʜʘʶʪʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʝ ʦʪ 

ʦʢʘʣʠʥʳ; ʚʳʩʦʢʘʷ ʮʝʥʘ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘ ʠʩʪʦʯʥʠʢʝ ʧʦʩʤʦʪʨʝʪʴ ʚʠʜʝʦ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʀʩʪʦʯʥʠʢ: https://metalloy.ru/stanki/krivoshipnyy-goryacheshtampovochnyy-

press 

˸ͦͦͭ͡· ͍ͦͦ͟;ͤ·͔ ͔͍͙ͨͤͣ͊ͭ;͔͙͔ͫ͟ 

ʂʦʚʦʯʥʳʡ ʧʥʝʚʤʘʪʠʯʝʩʢʠʡ ʤʦʣʦʪ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʥʘʛʨʝʪʳʝ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʧʣʘʩʪʠʯʝʩʢʦʡ 

ʜʝʬʦʨʤʘʮʠʠ. ɼʦʧʫʩʪʠʤʳʝ ʩʦʩʪʘʚʳ ð ʮʚʝʪʥʳʝ ʠ ʯʝʨʥʳʝ ʤʝʪʘʣʣʳ, ʘ ʪʘʢʞʝ 

https://metalloy.ru/stanki/krivoshipnyy-goryacheshtampovochnyy-press
https://metalloy.ru/stanki/krivoshipnyy-goryacheshtampovochnyy-press


 

 

ʠʭ ʩʧʣʘʚʳ. ʅʘʛʨʝʪʳʝ ʤʘʪʝʨʠʘʣʳ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʣʶʙʳʭ ʢʫʟʥʝʯʥʳʭ ʨʘʙʦʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʘʤʳʭ 

ʨʘʟʥʳʭ ʜʝʪʘʣʝʡ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ. ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʩ ʧʦʤʦʱʴʶ 

ʢʫʟʥʝʯʥʳʭ ʤʦʣʦʪʦʚ ð ʵʪʦ: 

¶ ʚʳʪʷʞʢʘ ʠ ʛʠʙʢʘ; 

¶ ʰʪʘʤʧʦʚʢʘ ʠ ʨʫʙʢʘ; 

¶ ʦʩʘʜʢʘ. 

ʉ ʧʦʤʦʱʴʶ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʤʦʣʦʪʘ ʜʦʧʫʩʢʘʝʪʩʷ ʪʘʢʞʝ ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʦʪʚʝʨʩʪʠʷ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʢʦʚʢʘʭ. 

ʅʝ ʨʘʟʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʚʦʯʥʦʝ ʫʜʘʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʨʘʙʦʪʳ 

ʚ ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʘʭ, ʪʘʢ ʢʘʢ ʤʦʱʥʳʝ ʠ ʩʠʣʴʥʳʝ ʫʜʘʨʳ ʧʨʠʚʦʜʷʪ 

ʢ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ ʠ ʥʘʨʫʰʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʡ ʮʝʣʦʩʪʠ ʪʘʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʢʘʢ ʩʪʘʥʠʥʳ, ʙʫʢʩʳ, ʙʘʙʳ. 

˸ͦͦͭ͡ ͍ͦͦ͟;ͤ·͚ ˸ˢ-͔͙ͫͪΎΥ ͪ͊͋ͦ;͙͔ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ 

ʈʘʙʦʯʘʷ ʦʩʥʦʚʘ ʢʦʚʦʯʥʳʭ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʤʦʣʦʪʦʚ ʄɸ-ʩʝʨʠʠ ð 

ʮʝʣʴʥʦʣʠʪʘʷ ʯʫʛʫʥʥʘʷ ʩʪʘʥʠʥʘ. ʅʘ ʙʘʟʝ ʩʤʦʥʪʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʨʘʙʦʯʠʝ 

ʵʣʝʤʝʥʪʳ ʠ ʫʟʣʳ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʬʫʥʢʮʠʡ 

ʩʪʘʥʢʘ. ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʛʘʨʘʥʪʠʨʫʝʪ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʩʝʭ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʘʛʨʝʛʘʪʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʚʦʯʥʳʭ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʤʦʣʦʪʦʚ ʄɸ-ʩʝʨʠʠ ʚʳʛʦʜʥʦ ʜʣʷ 

ʣʶʙʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʢʘʢ ʩʨʝʜʠ ʜʦʩʪʦʠʥʩʪʚ ʦʙʦʨʫʜʦʚʘʥʠʷ: 

¶ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ð ʢʫʟʥʝʯʥʳʡ ʤʦʣʦʪ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ 

ʩ ʧʦʢʦʚʢʘʤʠ ʠ ʟʘʛʦʪʦʚʢʘʤʠ ʠʟ ʩʘʤʳʭ ʨʘʟʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʭʦʨʦʰʠʡ ʚʳʙʦʨ ʨʘʙʦʯʠʭ ʦʧʮʠʡ ʠ ʬʫʥʢʮʠʡ; 

¶ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ð ʦʧʝʨʘʪʦʨ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʝ ʫʯʘʩʪʚʫʝʪ 

ʚ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʘʭ, ʘʣʛʦʨʠʪʤ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʪʘʥʢʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʫʧʨʦʱʝʥ; 



 

 

¶ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ð ʫʟʣʳ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʥʘʩʪʨʦʝʥʳ 

ʥʘ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʨʘʙʦʪʫ, ʙʣʘʛʦʜʘʨʷ ʧʨʦʜʫʤʘʥʥʦʡ 

ʩʠʩʪʝʤʝ ʧʦʜʘʯʠ ʩʤʘʟʢʠ ʥʘ ʚʩʝ ʥʘʛʨʫʞʘʝʤʳʝ ʫʟʣʳ ʠ ʘʛʨʝʛʘʪʳ; 

¶ ʫʜʦʙʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ð ʚʩʝ ʢʦʚʦʯʥʳʝ ʤʦʣʦʪʳ ʩʝʨʠʠ ʄɸ ʠʤʝʶʪ 

ʪʨʝʭʩʪʦʨʦʥʥʠʡ ʜʦʩʪʫʧ ʜʣʷ ʙʳʩʪʨʦʡ ʨʘʙʦʪʳ ʩ ʟʘʛʦʪʦʚʢʘʤʠ; 

¶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ð ʢʦʥʩʪʨʫʢʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ 

ʠʥʪʝʥʩʠʚʥʫʶ ʫʜʘʨʥʫʶ ʥʘʛʨʫʟʢʫ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ 

ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʯʥʦ ʟʘʜʘʚʘʪʴ ʩʠʣʫ ʢʘʞʜʦʛʦ ʫʜʘʨʘ; 

¶ ʤʦʱʥʦʩʪʴ ð ʤʦʜʝʣʠ ʩʝʨʠʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʜʘʥʥʦʤʫ 

ʧʘʨʘʤʝʪʨʫ. 

ʇʥʝʚʤʘʪʠʯʝʩʢʠʝ ʤʦʣʦʪʳ ʨʘʙʦʪʘʶʪ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʜʝʪʘʣʷʤʠ, 

ʥʦ ʢʘʞʜʘʷ ʟʘʛʦʪʦʚʢʘ ʥʫʞʜʘʝʪʩʷ ʚ ʥʘʛʨʝʚʝ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʪʝʤʧʝʨʘʪʫʨ: 

¶ ʞʝʣʝʟʠʩʪʳʝ ʩʧʣʘʚʳ ð 770ï1200; 

¶ ʤʝʜʥʳʝ ʩʦʩʪʘʚʳð 630ï1100; 

¶ ʩʧʣʘʚʳ ʥʘ ʦʩʥʦʚʝ ʘʣʶʤʠʥʠʷ ð 390ï470; 

¶ ʪʠʪʘʥ ð 910ï1700. 

ʅʘʟʥʘʯʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʲʷʩʥʷʝʪ ʝʛʦ ʚʳʩʦʢʫʶ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʚ ʩʘʤʳʭ 

ʨʘʟʥʳʭ ʩʬʝʨʘʭ. ʂʫʧʠʪʴ ʢʦʚʦʯʥʳʝ ʤʦʣʦʪʳ ʧʨʝʜʧʦʯʠʪʘʶʪ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʝ, ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʷʱʠʝ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʜʝʪʘʣʠ ʩʝʨʠʡʥʦ ʠʣʠ ʝʜʠʥʠʯʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ. 

https://ao-dolina.com/products/pressy-krivoshipnye 

 

ɻʠʜʨʦʚʠʥʪʦʚʳʝ ʧʨʝʩʩʳ 

ɻʠʜʨʦʚʠʥʪʦʚʳʝ ʧʨʝʩʩʳ ʠʟʛʦʪʦʚʣʷʶʪ ʫʩʠʣʠʝʤ 1...100 ʄʅ. ʇʨʝʩʩʳ 

ʩʥʘʙʞʝʥʳ ʥʠʞʥʠʤ ʚʳʪʘʣʢʠʚʘʪʝʣʝʤ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʰʪʘʤʧʦʚʢʠ 

ʚ ʨʘʟʲʝʤʥʦʡ ʤʘʪʨʠʮʝ. ʆʥʠ ʤʝʥʝʝ ʙʳʩʪʨʦʭʦʜʥʳ, ʯʝʤ ʚʠʥʪʦʚʳʝ ʬʨʠʢʮʠʦʥʥʳʝ 

ʧʨʝʩʩʳ, ʢʦʤʧʘʢʪʥʳ ʠ ʙʦʣʝʝ ʤʦʱʥʳ (ʵʥʝʨʛʠʷ ʫʜʘʨʘ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʙʦʣʴʰʝ 

ʵʥʝʨʛʠʠ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʚʠʥʪʦʚʳʭ ʬʨʠʢʮʠʦʥʥʳʭ ʧʨʝʩʩʦʚ). ʅʘ 

ʛʠʜʨʦʚʠʥʪʦʚʳʭ ʧʨʝʩʩʘʭ ʧʦʣʫʯʘʶʪ ʧʦʢʦʚʢʠ ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʩ 
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ʚʳʩʦʢʠʤʠ ʨʝʙʨʘʤʠ ʪʦʣʱʠʥʦʡ ʜʦ 0,5 ʤʤ ʧʨʠ ʰʪʘʤʧʦʚʦʯʥʦʤ ʫʢʣʦʥʝ 0,5Á ʠ 

ʨʘʜʠʫʩʝ ʟʘʢʨʫʛʣʝʥʠʷ 0,3 ʤʤ. 

ʌʨʠʢʮʠʦʥʥʳʡ ʧʨʝʩʩ 

ʌʨʠʢʮʠʦʥʥʳʡ ʧʨʝʩʩ - ʤʝʭʘʥʠʯʝʩʢʠʡ ʧʨʝʩʩ, ʚ ʢʦʪʦʨʦʤ ʜʚʠʞʝʥʠʝ 

ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʠʣʳ ʪʨʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʤʝʩʪʘʭ ʢʦʥʪʘʢʪʘ 

ʤʝʞʜʫ ʤʘʭʦʚʠʢʦʤ ʠ ʚʨʘʱʘʶʱʠʤʠʩʷ ʜʠʩʢʘʤʠ. ʌʨʠʢʮʠʦʥʥʳʝ ʧʨʝʩʩʳ 

ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʛʦʨʷʯʝʡ ʠ ʭʦʣʦʜʥʦʡ ʰʪʘʤʧʦʚʢʠ, ʯʝʢʘʥʢʠ, ʛʠʙʢʠ ʠ ʭʦʣʦʜʥʦʡ 

ʧʨʘʚʢʠ. 

ɺʠʥʪʦʚʳʝ ʬʨʠʢʮʠʦʥʥʳʝ ʧʨʝʩʩʳ ʠʟʛʦʪʦʚʣʷʶʪ ʩ ʥʦʤʠʥʘʣʴʥʳʤ ʫʩʠʣʠʝʤ 

0,4... 16 ʄʅ. ʌʨʠʢʮʠʦʥʥʳʝ ʧʨʝʩʩʳ ʤʘʣʦʧʨʠʛʦʜʥʳ ʜʣʷ ʤʥʦʛʦʨʫʯʴʝʚʦʡ 

ʰʪʘʤʧʦʚʢʠ, ʪʘʢ ʢʘʢ ʟʥʘʯʠʪʝʣʴʥʳʝ ʵʢʩʮʝʥʪʨʠʯʥʳʝ ʥʘʛʨʫʟʢʠ ʟʜʝʩʴ 

ʥʝʜʦʧʫʩʪʠʤʳ. ʇʦʵʪʦʤʫ ʠʭ ʧʨʠʤʝʥʷʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʦʜʥʦʨʫʯʴʝʚʦʡ 

ʪʦʨʮʦʚʦʡ ʰʪʘʤʧʦʚʢʠ ʚ ʦʪʢʨʳʪʳʭ ʠ ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʘʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʛʠʙʢʠ, 

ʧʨʘʚʢʠ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʦʧʝʨʘʮʠʡ. ʅʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʭʦʜʘ ʫ ʵʪʠʭ ʧʨʝʩʩʦʚ 

(200...710 ʤʤ) ʧʦʟʚʦʣʷʝʪ ʰʪʘʤʧʦʚʘʪʴ ʚʳʩʦʢʠʝ ʇʆʂʆɺʂʀ. ʇʨʠʤʝʥʝʥʠʝ 

ʚʠʥʪʦʚʳʭ ʬʨʠʢʮʠʦʥʥʳʭ ʧʨʝʩʩʦʚ, ʦʩʦʙʝʥʥʦ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ, ʜʣʷ ʛʦʨʷʯʝʡ 

ʰʪʘʤʧʦʚʢʠ ʦʛʨʘʥʠʯʝʥʦ ʚʚʠʜʫ ʤʘʣʦʡ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

˻͙ͭ͡;͙͔ ͦͭͪ͟·ͭ·ͻ ͙ ͊ͪ͘͟·ͭ·ͻ ΄͍ͭ͊ͣͨͦ 

ʂʦʥʩʪʨʫʢʮʠʷ ʦʪʢʨʳʪʳʭ (ʦʙʣʦʡʥʳʭ) ʠ ʟʘʢʨʳʪʳʭ (ʙʝʟʦʙʣʦʡʥʳʭ) ʰʪʘʤʧʦʚ 

ʠʤʝʝʪ ʪʦʣʴʢʦ ʦʜʥʦ, ʥʦ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ï ʥʘʣʠʯʠʝ ʫ ʧʝʨʚʳʭ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʘʟʦʨʘ, ʧʨʠʥʠʤʘʶʱʝʛʦ ʠʟʣʠʰʢʠ ʚʳʞʠʤʘʝʤʦʛʦ ʠʟ 

ʰʪʘʤʧʦʚʦʯʥʳʭ ʨʫʯʴʝʚ ʤʝʪʘʣʣʘ. ʕʪʦʪ ʟʘʟʦʨ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ 

ʰʪʘʤʧʦʚʢʫ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʚʝʨʷʪʴ ʤʘʩʩʫ ʟʘʛʦʪʦʚʦʢ ʩ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ: ʣʠʰʥʠʡ ʤʝʪʘʣʣ (ʝʩʣʠ ʪʘʢʦʚʦʡ ʦʙʥʘʨʫʞʠʪʩʷ) ʧʨʦʩʪʦ ʚʳʭʦʜʠʪ ʚ 

ʦʙʣʦʡ, ʘ ʟʘʪʝʤ ʫʜʘʣʷʝʪʩʷ. 

ʐʪʘʤʧʦʚʢʘ ʚ ʦʪʢʨʳʪʳʭ ʰʪʘʤʧʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ. ɺ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʦʥʘ ʧʨʦʱʝ, ʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʜʝʪʘʣʝʡ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʩ 

ʝʝ ʧʦʤʦʱʴʶ, ʰʠʨʝ. ʆʛʨʘʥʠʯʝʥʠʡ ʫ ʜʘʥʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʛʦʨʷʯʝʡ ʦʙʲʝʤʥʦʡ 

ʰʪʘʤʧʦʚʢʠ ʥʝʪ - ʥʠ ʚ ʧʣʘʥʝ ʬʦʨʤʳ ʠʟʜʝʣʠʡ, ʥʠ ʚ ʧʣʘʥʝ ʠʭ ʤʘʩʩʳ, ʥʠ ʚ ʧʣʘʥʝ 
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ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʪʘʣʝʡ, ʥʠ ʚ ʧʣʘʥʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʦʪʢʨʳʪʳʭ ʰʪʘʤʧʦʚ ʩʣʫʞʘʪ ʧʦʚʳʰʝʥʥʳʡ ʨʘʩʭʦʜ ʤʝʪʘʣʣʘ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʦʙʨʝʟʢʠ ʦʙʣʦʷ. ɽʩʣʠ 

ʟʘʛʦʪʦʚʢʘ ʥʫʞʜʘʝʪʩʷ ʚ ʩʣʦʞʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʢʘʞʜʳʡ ʩʣʝʜʫʶʱʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʝʨʝʭʦʜ ʜʦʣʞʝʥ ʥʘʯʠʥʘʪʴʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʦʙʨʝʟʢʠ ʦʙʣʦʷ. 

ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʜʦʨʦʞʘʥʠʶ ʠʟʜʝʣʠʡ ʠ ʟʘʤʝʜʣʷʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ɹʝʟʦʙʣʦʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʢʦʚʦʢ 

ɿʘʢʨʳʪʳʝ ʰʪʘʤʧʳ ʥʝ ʠʤʝʶʪ ʟʘʟʦʨʦʚ ï ʛʨʘʚʶʨʳ ʰʪʘʤʧʘ ʩʦʝʜʠʥʷʶʪʩʷ ʧʣʦʪʥʦ, 

ʠʩʢʣʶʯʘʷ ʚʩʷʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʫʩʪʠʪʴ ʠʟʣʠʰʢʠ ʤʝʪʘʣʣʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʟʘʛʦʪʦʚʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʰʪʘʤʧ ʧʨʦʩʪʦ ʥʝ ʟʘʢʨʦʝʪʩʷ. ʊʦʯʥʦʩʪʴ ʚ ʙʝʟʦʙʣʦʡʥʦʡ 

ʰʪʘʤʧʦʚʢʝ ʠʛʨʘʝʪ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ! 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʠ ʪʝʨʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʰʪʘʤʧʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ 

ʙʝʟʦʙʣʦʡʥʦʡ ʰʪʘʤʧʦʚʢʝ, ʢʨʘʡʥʝ ʚʳʩʦʢʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʩʨʦʢ ʩʣʫʞʙʳ 

ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʦʚ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 5000 ʧʦʢʦʚʦʢ. ɺʚʝʜʝʥʠʝ ʚ ʩʦʩʪʘʚ 

ʰʪʘʤʧʦʚʦʡ ʩʪʘʣʠ ʣʝʛʠʨʫʶʱʠʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʤʝʥʝʥʠʝ ʢ ʪʦʣʴʢʦ ʯʪʦ ʦʪʣʠʪʳʤ 

ʰʪʘʤʧʘʤ ʧʨʠʝʤʦʚ ʪʝʨʤʠʯʝʩʢʦʛʦ ʫʧʨʦʯʥʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʪʴ 

ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ, ʥʦ ʥʝʠʟʙʝʞʥʦ ʧʦʚʳʰʘʝʪ ʠ ʮʝʥʫ. 

ʏʪʦʙʳ ʩʥʠʟʠʪʴ ʠʟʥʦʩ ʙʝʟʦʙʣʦʡʥʳʭ ʰʪʘʤʧʦʚ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ ʚ ʥʠʭ 

ʧʨʠʥʷʪʦ ʨʘʟʜʝʣʷʪʴ ʥʘ ʜʚʝ ʩʪʘʜʠʠ: 

¶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ; 

¶ ʦʢʦʥʯʘʪʝʣʴʥʫʶ. 

ʇʝʨʚʘʷ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʰʪʘʤʧʝ, ʠʤʝʶʱʝʤ ʙʦʣʝʝ ʛʨʫʙʳʡ 

ʨʝʣʴʝʬ. ʆʥ ʩʦʦʙʱʘʝʪ ʟʘʛʦʪʦʚʢʝ ʙʘʟʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʝʝ ʨʘʟʤʝʨʦʚ ʠ ʧʨʠʥʠʤʘʝʪ 

ʥʘ ʩʝʙʷ ʦʩʥʦʚʥʦʡ ʠʟʥʦʩ. ʆʢʦʥʯʘʪʝʣʴʥʳʝ ʙʝʟʦʙʣʦʡʥʳʝ ʰʪʘʤʧʳ ʠʤʝʶʪ ʙʦʣʝʝ 



 

 

ʩʣʦʞʥʳʡ ʨʝʣʴʝʬ ï ʦʥʠ ʟʘʚʝʨʰʘʶʪ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʝʚʨʘʱʝʥʠʷ ʟʘʛʦʪʦʚʢʠ, 

ʦʙʨʘʙʘʪʳʚʘʷ ʝʝ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. 

ʐʪʘʤʧʳ ʜʣʷ ʦʙʨʝʟʢʠ ʦʙʣʦʷ 

ʆʙʨʝʟʢʘ ʦʙʣʦʷ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʪʦʯʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʝʡ. ɽʡ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʟʘʛʦʪʦʚʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʢʘʢ ʚ ʭʦʣʦʜʥʦʤ, ʪʘʢ ʠ ʚ ʛʦʨʷʯʝʤ 

ʩʦʩʪʦʷʥʠʠ. ʊʝʭʥʦʣʦʛʠʷ ʦʙʨʝʟʢʠ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʣʦʷ ʦʪʣʠʯʘʝʪʩʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ: ʚʥʝʰʥʠʡ ʦʙʣʦʡ ʩʯʠʱʘʝʪʩʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʥʫʪʨʝʥʥʠʡ ʦʙʣʦʡ 

(ʧʝʨʝʤʳʯʢʠ) ʚʳʙʠʚʘʝʪʩʷ. 

ʆʙʨʝʟʢʘ ʦʙʣʦʷ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʰʪʘʤʧʘʭ ʪʨʝʭ ʚʠʜʦʚ: 

¶ ʧʨʦʩʪʳʭ; 

¶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ; 

¶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ. 

ʇʨʠ ʵʪʦʤ ʤʘʪʨʠʮʳ ʦʙʨʝʟʥʳʭ ʰʪʘʤʧʦʚ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʮʝʣʴʥʳʤʠ, ʪʘʢ ʠ 

ʩʦʩʪʘʚʥʳʤʠ. ʇʦʩʣʝʜʥʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʝʪʘʣʷʤʠ ʩʣʦʞʥʦʡ 

ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. ɺ ʩʠʣʫ ʩʚʦʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʪʘʢʠʝ ʰʪʘʤʧʳ 

ʦʯʝʥʴ ʯʘʩʪʦ ʢʦʨʦʙʷʪʩʷ ʦʪ ʥʘʛʨʝʚʘʥʠʷ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʪʝʨʷʷ ʠʜʝʘʣʴʥʫʶ 

ʬʦʨʤʫ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʟʘʢʣʠʥʠʚʘʥʠʶ ʟʘʛʦʪʦʚʦʢ ʠ ʧʫʘʥʩʦʥʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʨʘʩʩʯʠʪʳʚʘʝʤʳʤʠ 

ʧʝʨʝʜ ʦʙʨʝʟʢʦʡ ʦʙʣʦʷ, ʷʚʣʷʶʪʩʷ: 

¶ ʨʘʟʤʝʨʳ ʟʘʟʦʨʦʚ ʤʝʞʜʫ ʧʫʘʥʩʦʥʦʤ ʠ ʤʘʪʨʠʮʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʬʦʨʤʦʡ 

ʜʝʪʘʣʠ; 

¶ ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʩʧʦʩʦʙ ʢʨʝʧʣʝʥʠʷ ʧʫʘʥʩʦʥʘ; 

¶ ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʩʧʦʩʦʙ ʢʨʝʧʣʝʥʠʷ ʤʘʪʨʠʮʳ; 

¶ ʪʠʧ ʩʲʝʤʥʠʢʦʚ (ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʩʯʠʱʝʥʥʦʛʦ ʦʙʣʦʷ); 

¶ ʫʩʠʣʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʣʦʡ. 

ʇʦʩʣʝʜʥʝʝ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʪʦʣʱʠʥʳ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʦʙʣʦʷ, ʥʦ ʠ ʦʪ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʝʪʘʣʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʥ ʩʦʩʪʦʠʪ. 



 

 

ʇʫʘʥʩʦʥ ï ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʦʙʨʝʟʥʦʛʦ ʰʪʘʤʧʘ 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʙʳʩʪʨʦʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦʡ ʦʙʨʝʟʢʠ ʦʙʣʦʷ 

ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʤʘʪʨʠʮʳ, ʥʦ ʠ ʧʫʘʥʩʦʥ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʙʳʪʴ, ʢʘʢ ʜʘʚʷʱʠʤ, ʪʘʢ ʠ ʨʝʞʫʱʠʤ. ʇʫʘʥʩʦʥʳ ʚʪʦʨʦʛʦ ʪʠʧʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʩ ʧʦʢʦʚʢʘʤʠ ʤʘʣʦʡ ʪʦʣʱʠʥʳ (ʜʦ 

2 ʤʤ). 

ʂʘʢ ʠ ʤʘʪʨʠʮʘ, ʧʫʘʥʩʦʥ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʧʦʜ ʢʦʥʢʨʝʪʥʫʶ ʧʦʢʦʚʢʫ, 

ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʝʝ ʥʘʠʙʦʣʝʝ ʤʝʭʘʥʠʯʝʩʢʠ ʧʨʦʯʥʳʝ ʫʯʘʩʪʢʠ. ʇʨʠ 

ʥʝʧʨʘʚʠʣʴʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʫʘʥʩʦʥʘ ʦʥ ʤʦʞʝʪ ʧʦʚʨʝʜʠʪʴ ʠʟʜʝʣʠʝ, ʚʳʟʚʘʚ 

ʝʛʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʝʬʦʨʤʘʮʠʶ. ʂʦʥʝʯʥʘʷ ʜʦʚʦʜʢʘ ʧʫʘʥʩʦʥʘ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʩʣʝʩʘʨʥʳʤ ʩʧʦʩʦʙʦʤ. ʕʪʘʣʦʥʦʤ ʜʣʷ ʥʝʝ ʩʣʫʞʠʪ ʜʝʪʘʣʴ ʠʣʠ ʢʦʥʪʨʦʣʴʥʘʷ 

ʦʪʣʠʚʢʘ. ʇʦʜʛʦʥʢʘ ʧʦʜ ʤʘʪʨʠʮʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʝʡ ʟʘʟʦʨʦʚ. 

ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʧʫʘʥʩʦʥʳ, ʢʦʪʦʨʳʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʪʘʣʢʠʚʘʶʪ ʜʝʪʘʣʴ ʯʝʨʝʟ ʢʨʦʤʢʫ ʤʘʪʨʠʮʳ ʠ ʚʳʜʘʚʣʠʚʘʶʪ 

ʧʝʨʝʤʳʯʢʠ. ʈʘʩʯʝʪ ʪʘʢʠʭ ʧʫʘʥʩʦʥʦʚ ʦʩʦʙʝʥʥʦ ʩʣʦʞʝʥ. ʂʨʝʧʣʝʥʠʝ ʧʫʘʥʩʦʥʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ ï ʧʨʷʤʦ ʥʘ ʧʨʝʩʩʦʚʦʤ ʧʦʣʟʫʥʝ ʠʣʠ ʥʘ 

ʧʝʨʝʭʦʜʥʠʢʝ. ʇʝʨʚʦʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ʟʘʛʦʪʦʚʢʘʤʠ ʙʦʣʴʰʦʛʦ 

ʨʘʟʤʝʨʘ, ʚʪʦʨʦʝ ï ʩʦ ʩʨʝʜʥʠʤʠ ʠ ʤʝʣʢʠʤʠ.  



 

 

ʇʨʠʣʦʞʝʥʠʝ 2 

 

1. ʉʧʦʩʦʙʳ ʛʦʨʷʯʝʡ ʦʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʠ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʘʚʠʘʮʠʦʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʛʦʨʷʯʝʡ ʦʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʠ: ʦʙʣʦʡʥʘʷ ʠ ʙʝʟʦʙʣʦʡʥʘʷ; 

ʚʳʜʘʚʣʠʚʘʥʠʝʤ; ʠʟʦʪʝʨʤʠʯʝʩʢʘʷ; ʚ ʨʘʟʲʝʤʥʳʭ ʤʘʪʨʠʮʘʭ ʠ ʜʨ. 

1.1. ʐʪʘʤʧʦʚʢʘ ʚ ʦʪʢʨʳʪʳʭ ʰʪʘʤʧʘʭ (ʦʪʢʨʳʪʘʷ ʰʪʘʤʧʦʚʢʘ). 

ʆʙʣʦʡʥʫʶ ʰʪʘʤʧʦʚʢʫ ʥʘʟʳʚʘʶʪ ʦʪʢʨʳʪʦʡ, ʙʝʟʦʙʣʦʡʥʫʶ ï ʟʘʢʨʳʪʦʡ. 

ʐʪʘʤʧʦʚʢʘ ʚ ʦʪʢʨʳʪʳʭ ʰʪʘʤʧʘʭ, ʠʣʠ ʦʙʣʦʡʥʘʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʨʘʙʦʯʘʷ ʧʦʣʦʩʪʴ ʰʪʘʤʧʘ ʚ ʧʨʦʮʝʩʩʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʛʦʪʦʚʢʠ ʦʩʪʘʝʪʩʷ 

ʥʝʟʘʤʢʥʫʪʦʡ, ʦʪʢʨʳʪʦʡ, ʪ.ʝ. ʩ ʟʘʟʦʨʦʤ ȹ (ʨʠʩ. 60) ʤʝʞʜʫ ʧʦʜʚʠʞʥʦʡ ʠ 

ʥʝʧʦʜʚʠʞʥʦʡ ʯʘʩʪʷʤʠ ʰʪʘʤʧʘ, ʠʟʤʝʥʷʶʱʠʤʩʷ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚ ʤʦʤʝʥʪ 

ʢʘʩʘʥʠʷ ʩ ʟʘʛʦʪʦʚʢʦʡ ʜʦ ʥʫʣʷ ʚ ʢʦʥʮʝ ʰʪʘʤʧʦʚʢʠ. 

 

ʈʠʩ. 61 ʉʭʝʤʘ ʧʨʦʮʝʩʩʘ ʰʪʘʤʧʦʚʢʠ ʚ ʦʪʢʨʳʪʦʤ ʰʪʘʤʧʝ: ʘ ï ʥʘʯʘʣʴʥʳʡ ʵʪʘʧ ʰʪʘʤʧʦʚʢʠ; ʙ 

ï ʢʦʥʝʮ ʰʪʘʤʧʦʚʢʠ; ʚ ï ʦʙʣʦʡʥʘʷ ʢʘʥʘʚʢʘ ʩ ʤʦʩʪʠʢʦʤ ʠ ʤʘʛʘʟʠʥʦʤ 

ʇʨʠ ʵʪʦʤ ʣʠʰʥʠʡ ʧʦ ʦʙʲʝʤʫ ʤʝʪʘʣʣ ʚʳʪʝʩʥʷʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʦʙʣʦʡʥʳʝ 

ʢʘʥʘʚʢʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʧʦ ʧʝʨʠʬʝʨʠʠ ʨʫʯʴʷ ʰʪʘʤʧʘ. ʅʘ ʨʠʩ. 60, ʚ ʧʨʠʚʝʜʝʥ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʪʠʧ ʦʙʣʦʡʥʦʡ ʢʘʥʘʚʢʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʦʙʣʦʡʥʦʛʦ 

ʤʦʩʪʠʢʘ ʰʠʨʠʥʦʡ L, ʚʳʩʦʪʦʡ hʦ ʠ ʤʘʛʘʟʠʥʘ. ʆʙʣʦʡʥʘʷ ʰʪʘʤʧʦʚʢʘ ʚ ʦʪʢʨʳʪʳʭ 



 

 

ʰʪʘʤʧʘʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʪʝʨʠ ʤʝʪʘʣʣʘ ʚ ʦʙʣʦʡ (ʚ ʩʨʝʜʥʝʤ ʧʦʪʝʨʠ ʩʦʩʪʘʚʣʷʶʪ 

10é30 % ʦʪ ʤʘʩʩʳ ʰʪʘʤʧʦʚʢʠ), ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʘ. 

 

 

ʈʠʩ. 62 ʉʭʝʤʘ ʰʪʘʤʧʦʚʢʠ ʚ ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʘʭ (ʙʝʟʦʙʣʦʡʥʘʷ ʰʪʘʤʧʦʚʢʘ): 1, 2 ï 

ʧʦʜʚʠʞʥʘʷ ʠ ʥʝʧʦʜʚʠʞʥʘʷ ʯʘʩʪʠ ʰʪʘʤʧʘ; 3 ï ʰʪʘʤʧʫʝʤʘʷ ʟʘʛʦʪʦʚʢʘ; O ï ʟʘʟʦʨ ʤʝʞʜʫ 

ʧʦʜʚʠʞʥʦʡ ʠ ʥʝʧʦʜʚʠʞʥʦʡ ʯʘʩʪʷʤʠ ʰʪʘʤʧʘ; h ï ʚʳʩʦʪʘ ʟʘʤʢʘ; Dʧ ï ʜʠʘʤʝʪʨ ʧʦʢʦʚʢʠ 

ʇʨʠ ʦʪʢʨʳʪʦʡ ʰʪʘʤʧʦʚʢʝ ʥʘʠʙʦʣʝʝ ʪʨʫʜʥʦ ʟʘʧʦʣʥʷʶʪʩʷ ʫʛʣʦʚʳʝ ʟʦʥʳ 

ʨʫʯʴʷ ʰʪʘʤʧʘ; ʤʝʪʘʣʣ, ʧʨʝʞʜʝ ʯʝʤ ʟʘʧʦʣʥʠʪʴ ʵʪʠ ʟʦʥʳ, ʚʳʪʝʢʘʝʪ ʚ ʟʘʟʦʨ ȹ, 

ʦʙʨʘʟʫʷ ʚʦʢʨʫʛ ʧʦʢʦʚʢʠ ʦʙʣʦʡ. ʂ ʢʦʥʮʫ ʰʪʘʤʧʦʚʢʠ ʟʘʟʦʨ ȹ ʩʪʘʥʦʚʠʪʩʷ ʤʘʣʳʤ, 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʯʝʥʠʶ ʤʝʪʘʣʣʘ ʚ ʦʙʣʦʡ ʥʘʨʘʩʪʘʝʪ ʠ ʤʝʪʘʣʣ, ʧʦʜʯʠʥʷʷʩʴ 

ʟʘʢʦʥʫ ʥʘʠʤʝʥʴʰʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʥʘʯʠʥʘʝʪ ʟʘʧʦʣʥʷʪʴ ʫʛʣʦʚʳʝ ʟʦʥʳ ʨʫʯʴʷ 

ʰʪʘʤʧʘ. ʇʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʠ 

ʰʪʘʤʧʦʚʢʠ. 

1.2. ʐʪʘʤʧʦʚʢʘ ʚ ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʘʭ (ʟʘʢʨʳʪʘʷ).  

ʐʪʘʤʧʦʚʢʘ ʚ ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʘʭ, ʠʣʠ ʙʝʟʦʙʣʦʡʥʘʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʰʪʘʤʧ ʚ ʧʨʦʮʝʩʩʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʛʦʪʦʚʢʠ ʦʩʪʘʝʪʩʷ ʟʘʢʨʳʪʳʤ, ʘ ʟʘʟʦʨ 

ȹ (ʨʠʩ. 61) ʤʝʞʜʫ ʧʦʜʚʠʞʥʦʡ ʠ ʥʝʧʦʜʚʠʞʥʦʡ ʯʘʩʪʷʤʠ ʰʪʘʤʧʘ ʚ ʢʦʥʮʝ 

ʰʪʘʤʧʦʚʢʠ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʨʘʚʥʦʡ ~0,1é0,5 ʤʤ ʥʘ ʩʪʦʨʦʥʫ. 

ɺ ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʘʭ ʦʪʩʫʪʩʪʚʫʶʪ ʦʙʣʦʡʥʳʝ ʢʘʥʘʚʢʠ, ʧʦʵʪʦʤʫ ʧʨʠ 

ʟʘʢʨʳʪʦʡ ʰʪʘʤʧʦʚʢʝ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ ʨʘʚʝʥʩʪʚʦ ʦʙʲʝʤʦʚ 

ʟʘʛʦʪʦʚʢʠ ʠ ʧʦʣʦʩʪʠ ʨʫʯʴʷ ʰʪʘʤʧʘ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʯʘʩʪʴ ʤʝʪʘʣʣʘ ʙʫʜʝʪ 

ʟʘʪʝʢʘʪʴ ʚ ʟʘʟʦʨ ȹ, ʦʙʨʘʟʫʷ ʪʦʨʮʝʚʦʡ ʟʘʫʩʝʥʝʮ ʠ ʚʳʟʳʚʘʷ ʧʨʠ ʵʪʦʤ ʫʩʢʦʨʝʥʥʳʡ 

ʠʟʥʦʩ ʧʦʣʦʩʪʠ ʰʪʘʤʧʘ ʚ ʟʦʥʝ ʟʘʫʩʝʥʮʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʠ ʰʪʘʤʧʦʚʢʝ 

ʠʩʢʣʶʯʠʪʴ ʩʦʫʜʘʨʝʥʠʝ ʯʘʩʪʝʡ ʰʪʘʤʧʘ, ʨʘʟʤʝʨ h (ʚʳʩʦʪʫ ʟʘʤʢʘ) ʚʳʙʠʨʘʶʪ 



 

 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʠ ʦʢʦʥʯʘʥʠʠ ʰʪʘʤʧʦʚʢʠ ʟʘʛʦʪʦʚʢʠ ʟʘʟʦʨ ʤʝʞʜʫ 

ʧʣʦʩʢʦʩʪʷʤʠ ʧʦʜʚʠʞʥʦʡ ʠ ʥʝʧʦʜʚʠʞʥʦʡ ʯʘʩʪʝʡ ʰʪʘʤʧʘ ʩʦʩʪʘʚʣʷʣ 2é5 ʤʤ. 

ʐʪʘʤʧʦʚʢʘ ʚ ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʘʭ ï ʧʨʦʛʨʝʩʩʠʚʥʳʡ ʠ ʵʢʦʥʦʤʠʯʥʳʡ ʩʧʦʩʦʙ 

ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʠ. ʇʨʠ ʵʪʦʤ ʚʩʣʝʜʩʪʚʠʝ ʨʝʘʣʠʟʘʮʠʠ ʩʭʝʤʳ ʚʩʝʩʪʦʨʦʥʥʝʛʦ 

ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʩʞʘʪʠʷ ʤʝʪʘʣʣʘ ʚ ʦʙʲʝʤʝ ʰʪʘʤʧʫʝʤʦʡ ʟʘʛʦʪʦʚʢʠ ʟʘʢʨʳʪʦʡ 

ʰʪʘʤʧʦʚʢʦʡ ʜʝʬʦʨʤʠʨʫʶʪ ʩʪʘʣʠ ʠ ʩʧʣʘʚʳ, ʠʤʝʶʱʠʝ ʚ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʦʥʠʞʝʥʥʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ ʚʳʩʦʢʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʜʝʪʘʣʝʡ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

2. ʐʪʘʤʧʦʚʢʘ ʚʳʜʘʚʣʠʚʘʥʠʝʤ  

ʗʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʟʘʢʨʳʪʦʡ ʙʝʟʦʙʣʦʡʥʦʡ ʰʪʘʤʧʦʚʢʠ. ʇʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʪʝʯʝʥʠʷ ʤʝʪʘʣʣʘ ʜʝʬʦʨʤʠʨʫʝʤʦʡ ʟʘʛʦʪʦʚʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʫʘʥʩʦʥʘ ʨʘʟʣʠʯʘʶʪ ʧʨʷʤʦʝ (ʨʠʩ. 62, ʘ), ʦʙʨʘʪʥʦʝ 

(ʨʠʩ. 62, ʙ) ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ (ʨʠʩ. 62, ʚ) ʚʳʜʘʚʣʠʚʘʥʠʝ. 

 

ʈʠʩ. 63 ʉʭʝʤʘ ʧʨʷʤʦʛʦ (ʘ), ʦʙʨʘʪʥʦʛʦ (ʙ) ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ (ʚ) ʚʳʜʘʚʣʠʚʘʥʠʷ: 1 ï 

ʤʘʪʨʠʮʘ; 2 ï ʧʫʘʥʩʦʥ; 3 ï ʟʘʛʦʪʦʚʢʘ 

ʐʪʘʤʧʦʚʢʘ ʧʨʷʤʳʤ ʚʳʜʘʚʣʠʚʘʥʠʝʤ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʦʢʦʚʦʢ ʩʪʝʨʞʥʝʚʦʛʦ ʪʠʧʘ ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ. 

ʐʪʘʤʧʦʚʢʫ ʦʙʨʘʪʥʳʤ ʚʳʜʘʚʣʠʚʘʥʠʝʤ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʧʦʢʦʚʦʢ ʩ 

ʛʣʫʭʦʡ ʧʦʣʦʩʪʴʶ ʪʠʧʘ ʩʪʘʢʘʥʦʚ, ʬʣʘʥʮʝʚ, ʢʦʨʧʫʩʦʚ ʠ ʜʨʫʛʠʭ ʘʥʘʣʦʛʠʯʥʳʭ 

ʜʝʪʘʣʝʡ ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʚʳʜʘʚʣʠʚʘʥʠʝ ʧʨʠʤʝʥʷʶʪ 

ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʰʪʘʤʧʦʚʦʢ, ʠʤʝʶʱʠʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʩʪʝʨʞʥʝʚʳʝ ʯʘʩʪʠ. 



 

 

ʐʪʘʤʧʦʚʢʘ ʚʳʜʘʚʣʠʚʘʥʠʝʤ ï ʧʨʦʛʨʝʩʩʠʚʥʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ 

ʦʪʰʪʘʤʧʦʚʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʦʙʨʘʙʦʪʢʦʡ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ. 

2.1. ʐʪʘʤʧʦʚʢʘ ʚ ʨʘʟʲʝʤʥʳʭ ʤʘʪʨʠʮʘʭ.  

ʐʪʘʤʧʦʚʢʫ ʚ ʨʘʟʲʝʤʥʳʭ ʤʘʪʨʠʮʘʭ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʘʛʦʪʦʚʦʢ 

ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʩ ʙʦʢʦʚʳʤʠ ʦʪʨʦʩʪʢʘʤʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʟʥʠʮʝʡ ʚ ʩʝʯʝʥʠʷʭ 

ʚʜʦʣʴ ʦʩʠ (ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ ʜʝʪʘʣʝʡ, ʢʘʢ ʬʦʨʩʫʥʢʠ, ʪʨʦʡʥʠʢʠ, ʥʘʢʦʥʝʯʥʠʢʠ, 

ʢʦʨʧʫʩʳ, ʜʠʬʬʫʟʦʨʳ ʠ ʪ.ʜ.). ʐʪʘʤʧʦʚʢʘ ʚ ʨʘʟʲʝʤʥʳʭ ʤʘʪʨʠʮʘʭ ʤʦʞʝʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʢʘʢ ʥʘ ʦʙʳʯʥʳʭ ʧʨʝʩʩʘʭ, ʪʘʢ ʠ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ 

ʤʥʦʛʦʧʣʫʥʞʝʨʥʳʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʝʩʩʘʭ. ʉ ʧʦʤʦʱʴʶ ʤʥʦʛʦʧʣʫʥʞʝʨʥʳʭ 

ʧʨʝʩʩʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʦʯʥʳʝ ʰʪʘʤʧʦʚʢʠ ʩʣʦʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʰʪʘʤʧʦʚʦʡ ʦʩʥʘʩʪʢʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʣʦʩʢʦʩʪʷʤʠ 

ʨʘʟʲʝʤʘ. ʇʨʠʤʝʨʳ ʩʭʝʤ ʧʨʦʮʝʩʩʘ ʰʪʘʤʧʦʚʢʠ ʚ ʨʘʟʲʝʤʥʳʭ ʤʘʪʨʠʮʘʭ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 4. 

 

ʈʠʩ. 64 ʉʭʝʤʘ ʰʪʘʤʧʦʚʢʠ ʚ ʨʘʟʲʝʤʥʳʭ ʤʘʪʨʠʮʘʭ: ʘ ï ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʨʘʟʲʝʤʘ; 

ʙ ï ʩ ʜʚʫʤʷ ʚʟʘʠʤʥʦ-ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ ʨʘʟʲʝʤʘ ʤʘʪʨʠʮ; 1 ï ʧʫʘʥʩʦʥ; 2, 3 ï 

ʟʘʛʦʪʦʚʢʠ; 4ï6 ïʤʘʪʨʠʮʳ 

ʅʘ ʨʠʩ. 63, ʘ ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʰʪʘʤʧʦʚʢʠ ʧʦʢʦʚʢʠ ʩ ʙʦʢʦʚʳʤʠ ʦʪʨʦʩʪʢʘʤʠ, 

ʠʤʝʶʱʝʡ ʚʝʨʪʠʢʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ʨʘʟʲʝʤʘ, ʥʘ ʦʜʥʦʧʣʫʥʞʝʨʥʦʤ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʧʨʝʩʩʝ. ɼʘʥʥʘʷ ʩʭʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʠ ʧʨʠ 

ʰʪʘʤʧʦʚʢʝ ʥʘ ʂɻʐʇ. ʅʘ ʨʠʩ. 4, ʙ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʧʨʦʮʝʩʩʘ ʰʪʘʤʧʦʚʢʠ 

ʩʣʦʞʥʦʧʨʦʬʠʣʴʥʦʡ ʧʦʢʦʚʢʠ ʚ ʨʘʟʲʝʤʥʳʭ ʤʘʪʨʠʮʘʭ, ʠʤʝʶʱʠʭ ʜʚʝ ʚʟʘʠʤʥʦ-



 

 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʝʤʘ. ʕʪʘ ʩʭʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ 

ʜʚʫʭʠʣʠ ʪʨʝʭʧʣʫʥʞʝʨʥʳʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʝʩʩʘʭ. 

 

ʐʪʘʤʧʦʚʢʦʡ ʥʘ ʤʥʦʛʦʧʣʫʥʞʝʨʥʳʭ ʧʨʝʩʩʘʭ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʟʘʛʦʪʦʚʢʠ-

ʰʪʘʤʧʦʚʢʠ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʤʘʣʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ. ʅʘʛʨʝʚ ʟʘʛʦʪʦʚʦʢ 

ʧʦʜ ʪʦʯʥʫʶ ʰʪʘʤʧʦʚʢʫ ʥʘ ʤʥʦʛʦʧʣʫʥʞʝʨʥʳʭ ʧʨʝʩʩʘʭ ʚʳʧʦʣʥʷʶʪ ʚ 

ʵʣʝʢʪʨʦʧʝʯʘʭ ʩ ʟʘʱʠʪʥʦʡ ʘʪʤʦʩʬʝʨʦʡ ʠʣʠ ʚ ʦʙʳʯʥʳʭ ʵʣʝʢʪʨʦʧʝʯʘʭ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʟʘʱʠʪʥʦʡ ʦʙʤʘʟʢʠ. ʐʪʘʤʧʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʜʦʛʨʝʚʘʶʪ ʜʦ ~350 

Áʉ ʠʥʜʫʢʪʦʨʦʤ, ʚʩʪʨʦʝʥʥʳʤ ʚ ʙʣʦʢ ʧʦʜ ʢʘʞʜʦʡ ʧʦʣʫʤʘʪʨʠʮʝʡ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʛʦʪʦʚʢʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʦ ʚʨʝʤʷ ʚʩʝʛʦ 

ʮʠʢʣʘ ʰʪʘʤʧʦʚʢʠ. 

ʊʦʯʥʦʩʪʴ ʨʘʟʤʝʨʦʚ ʰʪʘʤʧʦʚʦʢ, ʧʦʣʫʯʘʝʤʳʭ ʥʘ ʤʥʦʛʦʧʣʫʥʞʝʨʥʳʭ ʧʨʝʩʩʘʭ, 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʝʪʚʝʨʪʦʤʫ ʢʣʘʩʩʫ, ʘ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ Rz 10é40. 

ʄʘʢʨʦʩʪʨʫʢʪʫʨʘ ʧʦʢʦʚʦʢ ʧʣʦʪʥʘʷ, ʚʦʣʦʢʥʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʵʢʚʠʜʠʩʪʘʥʪʥʦ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʰʪʘʤʧʦʚʢʠ. 

3. ʐʪʘʤʧʦʚʢʘ ʥʘ ʤʦʣʦʪʘʭ 

ɻʦʨʷʯʘʷ ʰʪʘʤʧʦʚʢʘ ʥʘ ʤʦʣʦʪʘʭ ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦ ʤʘʩʩʝ ʠ ʬʦʨʤʝ ʧʦʢʦʚʦʢ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʰʪʘʤʧʦʚʢʦʡ ʥʘ ʤʦʣʦʪʘʭ ʠʟʛʦʪʘʚʣʠʚʘʶʪ 

ʧʦʢʦʚʢʠ ʠʟ ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ, ʘʣʶʤʠʥʠʝʚʳʭ, ʪʠʪʘʥʦʚʳʭ ʠ 

ʞʘʨʦʧʨʦʯʥʳʭ ʩʧʣʘʚʦʚ. ʅʘ ʤʦʣʦʪʘʭ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʰʪʘʤʧʦʚʢʫ ʢʘʢ ʚ 

ʦʪʢʨʳʪʳʭ, ʪʘʢ ʠ ʚ ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʘʭ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʰʪʘʤʧʦʚʢʝ ʥʘ ʂɻʐʇ. 

ʄʦʣʦʪʳ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʪʢʨʳʪʳʭ ʰʪʘʤʧʘʭ. ʐʪʘʤʧʦʚʢʘ ʥʘ ʤʦʣʦʪʝ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʚ ʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʂʨʫʧʥʦʛʘʙʘʨʠʪʥʳʝ ʧʦʢʦʚʢʠ ʤʘʩʩʦʡ 

ʩʚʳʰʝ 60 ʢʛ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʝʩʩʦʚ ʤʦʛʫʪ ʙʳʪʴ ʦʪʰʪʘʤʧʦʚʘʥʳ 

ʪʦʣʴʢʦ ʥʘ ʪʷʞʝʣʳʭ ʰʪʘʤʧʦʚʦʯʥʳʭ ʤʦʣʦʪʘʭ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʧʘʨʦʚʦʟʜʫʰʥʳʝ ʤʦʣʦʪʳ. ʇʨʠ ʰʪʘʤʧʦʚʢʝ ʥʘ ʤʦʣʦʪʘʭ ʚʦʟʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʵʥʝʨʛʠʠ ʫʜʘʨʘ, ʩʣʘʙʳʝ ʫʜʘʨʳ ʤʦʛʫʪ ʙʳʪʴ ʥʘʥʝʩʝʥʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʯʘʩʪʦʪʦʡ. 



 

 

ɼʝʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʦʜʥʦʤ ʨʫʯʴʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʥʝʩʢʦʣʴʢʦ ʫʜʘʨʦʚ. ɹʦʣʴʰʠʝ 

ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʥʘ ʤʦʣʦʪʘʭ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʶʪʩʷ 

ʥʘ ʟʘʧʦʣʥʝʥʠʠ ʩʣʦʞʥʦʛʦ ʨʝʣʴʝʬʘ ʰʪʘʤʧʘ. 

ʊʦʯʥʦʩʪʴ ʨʘʟʤʝʨʦʚ 16-17 ʢʚʘʣʠʪʝʪ, ʰʝʨʦʭʦʚʘʪʦʩʪʴ Ra50-6,3 ʤʢʤ. 

ʕʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʚʝʣʠʯʠʥʝ ʧʘʨʪʠʠ 2500-3000 ʰʪ 

ʜʣʷ ʪʷʞʝʣʳʭ ʟʘʛʦʪʦʚʦʢ, ʠ 4000-10000 ʜʣʷ ʤʝʣʢʠʭ. 

ʄʦʣʦʪʳ ʠʤʝʶʪ ʤʘʣʳʡ ʂʇɼ (ʥʝ ʙʦʣʝʝ 30 %). ʆʥʠ ʥʝʵʢʦʥʦʤʠʯʥʳ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʤʝʣʢʠʭ ʠ ʩʨʝʜʥʠʭ ʧʦʢʦʚʦʢ. ɺʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ ʤʦʣʦʪʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʩʚʷʟʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʪʝʣʴʥʳʭ ʠʣʠ 

ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʩʪʘʥʮʠʡ ʠ ʛʨʦʤʦʟʜʢʠʭ ʬʫʥʜʘʤʝʥʪʦʚ. 

ʐʪʘʤʧʦʚʢʫ ʥʘ ʤʦʣʦʪʘʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʝʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʪʨʫʜʘ, ʥʝʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʨʘʟʤʝʨʦʚ ʧʦʢʦʚʦʢ (ʜʦʧʫʩʢ ʜʦʩʪʠʛʘʝʪ ʥʝʩʢʦʣʴʢʠʭ 

ʤʠʣʣʠʤʝʪʨʦʚ), ʙʦʣʴʰʦʡ ʨʘʩʭʦʜ ʤʝʪʘʣʣʘ ʥʘ ʥʘʧʫʩʢʠ ʦʪ ʰʪʘʤʧʦʚʦʯʥʳʭ ʫʢʣʦʥʦʚ 

ʚʩʣʝʜʩʪʚʠʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚʳʪʘʣʢʠʚʘʪʝʣʝʡ. 

ʊʠʧʦʚʳʝ ʧʦʢʦʚʢʠ, ʰʪʘʤʧʫʝʤʳʝ ʥʘ ʤʦʣʦʪʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 64. 

 

ʈʠʩ. 65 ʊʠʧʦʚʳʝ ʧʦʢʦʚʢʠ, ʠʟʛʦʪʦʚʣʷʝʤʳʝ ʰʪʘʤʧʦʚʢʦʡ ʥʘ ʤʦʣʦʪʘʭ: 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʠ ʟʘʛʦʪʦʚʢʠ: ʘ, ʙ - ʩ ʧʣʦʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʨʘʟʲʝʤʘ ʠ ʧʨʷʤʦʡ ʦʩʴʶ; ʚ - 

ʫʜʣʠʥʝʥʥʳʝ ʚ ʧʣʘʥʝ ʩ ʧʨʷʤʦʡ ʦʩʴʶ, ʠʤʝʶʱʠʝ ʬʣʘʥʝʮ; ʛ - ʩ ʠʟʦʛʥʫʪʦʡ ʦʩʴʶ; ʜ - ʩ ʚʳʪʷʥʫʪʦʡ 

ʦʩʴʶ; ʝ - ʩ ʨʘʟʚʠʣʠʥʦʡ; ʚʜʦʣʴ ʦʩʠ ʟʘʛʦʪʦʚʢʠ: ʞ, ʟ - ʢʨʫʛʣʳʝ ʠʣʠ ʢʚʘʜʨʘʪʥʳʝ, ʰʪʘʤʧʫʝʤʳʝ 

ʚʳʜʘʚʣʠʚʘʥʠʝʤ; ʠ - ʩ ʦʪʨʦʩʪʢʘʤʠ; ʢ - ʩʪʝʨʞʥʝʚʳʝ ʩ ʬʣʘʥʮʝʤ 



 

 

ʇʦʢʦʚʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʰʪʘʤʧʫʶʪ ʟʘ ʦʜʠʥ ʫʜʘʨ. ʄʝʪʘʣʣ ʩʦʧʨʠʢʘʩʘʝʪʩʷ ʩ 

ʧʫʘʥʩʦʥʦʤ ʠ ʤʘʪʨʠʮʝʡ ʚʝʩʴʤʘ ʤʘʣʦʝ ʚʨʝʤʷ. ʇʝʨʝʜʘʯʘ ʪʝʧʣʘ ʦʪ ʟʘʛʦʪʦʚʢʠ ʢ 

ʰʪʘʤʧʫ ʥʝʟʥʘʯʠʪʝʣʴʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʪʝʨʠ ʪʝʧʣʘ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʪʝʧʣʦʤ, 

ʚʳʜʝʣʷʝʤʳʤ ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ. 

ʇʦʣʫʯʘʝʤʳʝ ʧʨʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʰʪʘʤʧʦʚʢʝ ʧʦʢʦʚʢʠ ʠʤʝʶʪ 

ʤʝʣʢʦʟʝʨʥʠʩʪʫʶ ʨʘʚʥʦʦʩʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ (ʥʘ 10ï15 % ʠ ʚʳʰʝ), ʯʝʤ ʫ ʧʦʢʦʚʦʢ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʥʘ 

ʧʘʨʦʚʦʟʜʫʰʥʳʭ ʤʦʣʦʪʘʭ. ʆʜʥʦʫʜʘʨʥʘʷ ʰʪʘʤʧʦʚʢʘ ʥʘ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ 

ʤʦʣʦʪʘʭ ʧʦʟʚʦʣʷʝʪ ʜʝʬʦʨʤʠʨʦʚʘʪʴ ʤʝʪʘʣʣ ʩ ʚʳʩʦʢʠʤʠ ʩʪʝʧʝʥʷʤʠ, 

ʧʨʝʚʳʰʘʶʱʠʤʠ 30%. ɺʨʝʤʷ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʧʦʵʪʦʤʫ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʬʠʢʩʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʢʦʚʢʠ. 

ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʤʦʣʦʪʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʰʪʘʤʧʦʚʢʝ 

ʪʨʫʜʥʦʜʝʬʦʨʤʠʨʫʝʤʳʭ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʦʩʝʩʠʤʤʝʪʨʠʯʥʳʭ ʧʦʢʦʚʦʢ. ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʧʦʣʫʯʝʥʠʷ ʧʦʢʦʚʦʢ ʥʘ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʤʦʣʦʪʘʭ ʷʚʣʷʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʠʭ ʥʘ ʦʙʳʯʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʫ 

ʧʦʢʦʚʢʠ ʪʦʥʢʠʭ ʨʝʙʝʨ, ʩʪʝʥʦʢ, ʧʦʣʦʪʝʥ, ʤʘʣʳʭ ʨʘʜʠʫʩʦʚ ʟʘʢʨʫʛʣʝʥʠʡ ʠ 

ʰʪʘʤʧʦʚʦʯʥʳʭ ʫʢʣʦʥʦʚ. 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ ʰʪʘʤʧʦʚʢʘ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʧʦʣʫʯʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʢʦʚʦʢ ʠʟ 

ʪʨʫʜʥʦʜʝʬʦʨʤʠʨʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʈʘʟʤʝʨʳ ʠ ʬʦʨʤʳ ʥʝʢʦʪʦʨʳʭ ʧʦʢʦʚʦʢ, ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʜʣʷ ʰʪʘʤʧʦʚʢʠ ʥʘ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʤʦʣʦʪʘʭ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. ʇʦʢʦʚʢʠ, ʠʟʛʦʪʦʚʣʷʝʤʳʝ ʥʘ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʤʦʣʦʪʘʭ ʚ ʦʪʢʨʳʪʳʭ ʰʪʘʤʧʘʭ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʦʚʢʠ 

ʕʩʢʠʟ ʈʘʟʤʝʨʳ ʧʦʢʦʚʦʢ, ʤʤ, ʠ ʠʭ 

ʩʦʦʪʥʦʰʝʥʠʝ 

ʂʦʨʧʫʩ 

 

D =60ï240, H =82ï187, 

D1=70ï220, D/H =0,8ï2,1, h 

=40ï100. 

   



 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮ r1. ʇʦʢʦʚʢʠ, ʠʟʛʦʪʦʚʣʷʝʤʳʝ ʥʘ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʤʦʣʦʪʘʭ ʚ 

ʦʪʢʨʳʪʳʭ ʰʪʘʤʧʘʭ 

ʂʦʨʧʫʩ 

 

D =100ï160, H =105ï195, 

D1=80ï140, D/H =0,8ï1,6,. h 

=50ï120 

ʊʨʫʙʥʘʷ ʜʦʩʢʘ 

 

D =70ï250, H =20ï100, 

D1=55ï235 D/H =2,5ï10, t 

=6ï50. 

ʊʨʫʙʥʘʷ ʜʦʩʢʘ 

 

D =70ï254, H =50ï100, 

D1=55ï240, D/H =1,4ï2,5, h 

=20ï40. 

ʂʨʳʰʢʘ ʧʦʣʫʩʬʝʨʳ 

 

A =50ï100, B =150ï300, 

B/A =2ï3. 

ʂʨʳʰʢʘ ʧʦʣʫʩʬʝʨʳ 

 

D =120ï360, H =65ï180, 

D/H =1,9ï2,4 

ɼʠʩʢ 

 

D =65ï310, H =20ï500. 

ʇʦʨʰʝʥʴ 

 

D =70ï190, H =98ï140. 

ʅʘʢʠʜʥʘʷ ʛʘʡʢʘ 

 

D =70ï190, H =98ï140. 

 



 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮ r1. ʇʦʢʦʚʢʠ, ʠʟʛʦʪʦʚʣʷʝʤʳʝ ʥʘ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʤʦʣʦʪʘʭ ʚ 

ʦʪʢʨʳʪʳʭ ʰʪʘʤʧʘʭ 

ʂʨʳʰʢʘ ʧʣʦʩʢʘʷ ʩ 

ʬʣʘʥʮʝʤ 

 

D =112ï240, H Ó4. 

ʌʠʪʠʥʛ 

 

H Ó3, t =1,1ï2,4. 

ʌʣʘʥʝʮ ʩʣʦʞʥʦʡ 

ʬʦʨʤʳ 

 

D =130ï350, H =80ï150. 

ʐʝʩʪʝʨʥʷ ʩ ʟʫʙʦʤ 

 

D =60ï210, H =12ï79. 

ʎʝʥʪʨʦʙʝʞʥʦʝ 

ʢʦʤʧʨʝʩʩʦʨʥʦʝ 

ʢʦʣʝʩʦ 

 

D =68...156, H =11...17. 

ʎʝʥʪʨʦʙʝʞʥʦʝ 

ʢʦʤʧʨʝʩʩʦʨʥʦʝ 

ʢʦʣʝʩʦ 

 

D =70...135, H =5...19. 

ʂʦʣʝʩʦ ʩ ʚʘʣʦʤ 

 

D =70...128, H =7...13, r 

=1,2...16, D1=8...50. 

 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʰʪʘʤʧʦʚʢʠ ʥʘ ʤʦʣʦʪʘʭ ʦʪʥʦʩʷʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʟʥʘʯʘʪʴ 

ʙʦʣʴʰʠʝ ʰʪʘʤʧʦʚʦʯʥʳʝ ʫʢʣʦʥʳ ʠ ʨʘʜʠʫʩʳ ʟʘʢʨʫʛʣʝʥʠʡ ʥʘ ʧʦʢʦʚʢʘʭ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʥʦʤʫ ʨʘʩʭʦʜʫ ʤʝʪʘʣʣʘ, ʘ ʪʘʢʞʝ ʫʜʘʨʥʘʷ ʨʘʙʦʪʘ ʤʦʣʦʪʦʚ, 

ʚʳʟʳʚʘʶʱʘʷ ʧʦʚʳʰʝʥʥʳʝ ʚʠʙʨʘʮʠʠ. D =70...135, H =5...19.  



 

 

4. ʐʪʘʤʧʦʚʢʘ ʥʘ ʢʨʠʚʦʰʠʧʥʳʭ ʛʦʨʷʯʝʰʪʘʤʧʦʚʦʯʥʳʭ ʧʨʝʩʩʘʭ 

ʂɻʐʇ ʧʦʷʚʠʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʟʞʝ ʤʦʣʦʪʦʚ. ʆʜʥʘʢʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ 

ʨʘʩʰʠʨʷʝʪʩʷ. ʂʨʠʚʦʰʠʧʥʳʝ ʛʦʨʷʯʝʰʪʘʤʧʦʚʦʯʥʳʝ ʧʨʝʩʩʳ (ʂɻʐʇ) ʚʳʪʝʩʥʠʣʠ 

ʤʦʣʦʪʳ ʠ ʧʦʣʫʯʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʢʨʫʧʥʦʩʝʨʠʡʥʦʤ ʠ ʤʘʩʩʦʚʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʢʦʚʦʢ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʤʘʩʩʦʡ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪ 

ʢʠʣʦʛʨʘʤʤʦʚ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʥʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ 

ʜʣʷ ʚʳʩʦʢʦʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʢʦʚʦʢ, 

ʜʦʧʫʩʢʘʶʪ ʵʢʩʮʝʥʪʨʠʯʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʫʯʴʝʚ ʚ ʰʪʘʤʧʝ, ʩʥʘʙʞʝʥʳ ʥʠʞʥʠʤ 

ʠ ʚʝʨʭʥʠʤ ʚʳʪʘʣʢʠʚʘʪʝʣʷʤʠ. ʅʝʨʝʛʫʣʠʨʫʝʤʳʡ ʢʦʥʝʮ ʨʘʙʦʯʝʛʦ ʭʦʜʘ ʂɻʐʇ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʜʝʬʦʨʤʠʨʦʚʘʪʴ ʟʘʛʦʪʦʚʢʫ ʚ ʦʜʥʦʤ ʨʫʯʴʝ ʟʘ ʥʝʩʢʦʣʴʢʦ ʭʦʜʦʚ. 

ʉʢʦʨʦʩʪʴ ʚ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʜʝʬʦʨʤʘʮʠʠ ʵʪʠʭ ʧʨʝʩʩʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,6...0,8 

ʤ/ʩ; ʫʩʠʣʠʝ ʩʦʩʪʘʚʣʷʝʪ 6,2,..120 ʄʇ. ʐʪʘʤʧʦʚʢʘ ʥʘ ʂɻʐʇ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʤʦʣʦʪʦʤ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ: 

- ʂɻʐʇ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʧʦʢʦʚʦʢ ʠ ʵʢʦʥʦʤʠʶ ʤʝʪʘʣʣʘ. 

ʇʨʠ ʰʪʘʤʧʦʚʢʝ ʥʘ ʂɻʐʇ ʧʦʣʫʯʘʶʪ ʧʦʢʦʚʢʠ, ʙʦʣʝʝ ʙʣʠʟʢʠʝ ʧʦ ʬʦʨʤʝ ʢ 

ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ (ʨʠʩ. 5.21), ʩ ʙʦʣʝʝ ʪʦʯʥʳʤʠ ʨʘʟʤʝʨʘʤʠ (ʦʩʦʙʝʥʥʦ ʧʦ 

ʚʳʩʦʪʝ), ʯʝʤ ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʥʘ ʤʦʣʦʪʘʭ; 

- ɹʦʣʝʝ ʩʦʚʝʨʰʝʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʰʪʘʤʧʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʥʴʰʫʶ 

ʚʝʣʠʯʠʥʫ ʩʤʝʱʝʥʠʷ ʧʦʣʦʚʠʥ ʰʪʘʤʧʘ, ʫʤʝʥʴʰʝʥʠʝ ʧʨʠʧʫʩʢʦʚ (ʥʘ 20...30 

%), ʥʘʧʫʩʢʦʚ, ʰʪʘʤʧʦʚʦʯʥʳʭ ʫʢʣʦʥʦʚ (ʚ 2...3 .ʨʘʟʘ), ʜʦʧʫʩʢʦʚ ʠ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ - ʫʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʘʣʣʘ;  

- ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʰʪʘʤʧʦʚʢʠ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 1,4 ʨʘʟʘ ʟʘ ʩʯʝʪ 

ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʘ ʫʜʘʨʦʚ ʚ ʢʘʞʜʦʤ ʨʫʯʴʝ ʜʦ ʦʜʥʦʛʦ. ʉʝʙʝʩʪʦʠʤʦʩʪʴ 

ʧʦʢʦʚʦʢ ʩʥʠʞʘʝʪʩʷ ʥʘ 10...30 % ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʨʘʩʭʦʜʘ ʤʝʪʘʣʣʘ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʜʝʬʦʨʤʘʮʠʷ ʚ 

ʢʘʞʜʦʤ ʨʫʯʴʝ ʰʪʘʤʧʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʦʜʠʥ ʭʦʜ ʧʨʝʩʩʘ; 

- ʂɻʐʇ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʩʧʦʢʦʡʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʨʘʙʦʪʳ, ʤʝʥʴʰʠʤ 

ʰʫʤʦʤ; 



 

 

- ʊʦʯʥʦʩʪʴ ʨʘʟʤʝʨʦʚ 13-17 ʢʚʘʣʠʪʝʪ, ʰʝʨʦʭʦʚʘʪʦʩʪʴ Ra50-6,3 ʤʢʤ. 

ʕʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʚʝʣʠʯʠʥʝ ʧʘʨʪʠʠ 2500-

6000 ʰʪ; 

- ʧʦ ʨʘʩʭʦʜʫ ʵʥʝʨʛʠʠ ʂɻʐʇ ʵʢʦʥʦʤʠʯʥʝʝ, ʠʭ ʂʇɼ ʚ 2ï4 ʨʘʟʘ ʚʳʰʝ ʂʇɼ 

ʤʦʣʦʪʦʚ; 

- ʂɻʐʇ ʤʦʞʥʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴ ʠ ʜʣʷ ʰʪʘʤʧʦʚʢʠ ʚʳʜʘʚʣʠʚʘʥʠʝʤ.  

ʂ ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʂɻʐʇ ʦʪʥʦʩʷʪʩʷ: 

- ʤʝʥʴʰʘʷ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ; 

- ʰʪʘʤʧʳ ʜʣʷ ʂɻʐʇ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʦʞʥʝʡ ʠ ʜʦʨʦʞʝ ʤʦʣʦʪʦʚʳʭ; 

- ʠʭ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ (ʧʨʠʤʝʨʥʦ ʚ 3...4 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʤʦʣʦʪʦʚ); 

ʤʝʥʴʰʘʷ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ;  

- ʭʫʜʰʝʝ ʟʘʧʦʣʥʝʥʠʝ ʛʣʫʙʦʢʠʭ ʧʦʣʦʩʪʝʡ ʠʟ-ʟʘ ʤʘʣʦʡ ʩʢʦʨʦʩʪʠ 

ʜʝʬʦʨʤʘʮʠʠ, ʙʦʣʝʝ ʩʣʦʞʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʨʝʛʫʣʠʨʦʚʢʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʰʪʘʤʧʦʚ. 

- ʂʠʥʝʤʘʪʠʢʘ ʂɻʐʇ ʦʙʝʩʧʝʯʠʚʘʝʪ ʞʝʩʪʢʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʠʚʦʜʦʤ ʠ 

ʧʦʣʟʫʥʦʤ. ʇʨʠ ʧʦʜʭʦʜʝ ʰʘʪʫʥʘ ʢ ʢʨʘʡʥʝʤʫ ʥʠʞʥʝʤʫ ʧʦʣʦʞʝʥʠʶ ʫʩʠʣʠʝ 

ʥʘ ʧʦʣʟʫʥʝ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ. ʋʚʝʣʠʯʝʥʠʝ ʫʩʠʣʠʡ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʜʝʬʦʨʤʘʮʠʠ ʜʝʪʘʣʝʡ ʧʨʝʩʩʘ. ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʝʨʝʛʨʫʟʢʝ, ʥʘʧʨʠʤʝʨ, 

ʨʝʟʢʦʤ ʦʭʣʘʞʜʝʥʠʠ ʦʙʣʦʷ, ʧʦʣʟʫʥ ʂɻʐʇ, ʥʝ ʜʦʭʦʜʷ ʜʦ ʥʠʞʥʝʛʦ 

ʧʦʣʦʞʝʥʠʷ, ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʠ ʧʨʝʩʩ ʤʦʞʝʪ ʟʘʢʣʠʥʠʪʴʩʷ. ʇʦʵʪʦʤʫ ʧʨʠ 

ʰʪʘʤʧʦʚʢʝ ʥʘ ʂɻʐʇ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʦʙʣʦʡ, ʪʦʣʱʠʥʘ ʢʦʪʦʨʦʛʦ 

ʙʦʣʴʰʝ, ʯʝʤ ʪʦʣʱʠʥʘ ʦʙʣʦʷ ʧʨʠ ʤʥʦʛʦʫʜʘʨʥʦʡ ʰʪʘʤʧʦʚʢʝ ʥʘ ʤʦʣʦʪʝ. 

- ʅʘʣʠʯʠʝ ʙʦʣʝʝ ʪʦʣʩʪʦʛʦ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʙʦʣʝʝ ʛʦʨʷʯʝʛʦ ʦʙʣʦʷ 

ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʦʜʧʦʨʘ ʚ ʧʦʣʦʩʪʠ ʰʪʘʤʧʘ, ʙʦʣʴʰʝʤʫ 

ʚʳʜʘʚʣʠʚʘʥʠʶ ʤʝʪʘʣʣʘ ʠʟ ʧʦʣʦʩʪʠ ʠ ʢ ʭʫʜʰʝʤʫ ʟʘʧʦʣʥʝʥʠʶ ʛʨʘʚʶʨʳ 

ʨʫʯʴʝʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʩʫʤʤʘʨʥʦʡ ʜʝʬʦʨʤʘʮʠʠ 

ʰʪʘʤʧʦʚʢʘ ʥʘ ʂɻʐʇ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ 

ʨʫʯʴʝʚ, ʯʝʤ ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʥʘ ʤʦʣʦʪʘʭ. 

-  



 

 

- ɹʦʣʝʝ ʩʠʣʴʥʦʝ ʪʝʯʝʥʠʝ ʤʝʪʘʣʣʘ ʚ ʩʪʦʨʦʥʳ ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʥʘ ʂɻʐʇ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʰʪʘʤʧʦʚʢʦʡ ʥʘ ʤʦʣʦʪʘʭ ʩʚʷʟʘʥʦ ʩ ʤʝʥʴʰʠʤʠ ʩʢʦʨʦʩʪʷʤʠ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʂɻʐʇ. ʋʜʘʨ ʤʦʣʦʪʘ ʜʣʠʪʩʷ 0,005 - 0,01 ʩ, ʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʝʜʠʥʠʯʥʦʛʦ ʦʙʞʘʪʠʷ ʚ ʢʘʞʜʦʤ ʨʫʯʴʝ ʧʨʝʩʩʘ 

ʩʦʩʪʘʚʣʷʝʪ 0,03 - 0,08 ʩ. 

- ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʣʴʰʦʛʦ ʦʙʣʦʷ ʚ ʧʨʝʩʩʦʚʦʤ ʰʪʘʤʧʝ 

ʠ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʩʪʝʯʝʥʠʷ ʤʝʪʘʣʣʘ ʚ ʩʪʦʨʦʥʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ 

ʨʫʯʴʝʚ - ʩ ʮʝʣʴʶ ʧʦʩʪʝʧʝʥʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʬʦʨʤʳ ʟʘʛʦʪʦʚʢʠ ʠ ʬʦʨʤʳ 

ʧʦʢʦʚʢʠ. ʇʦʢʦʚʢʠ, ʰʪʘʤʧʫʝʤʳʝ ʥʘ ʤʦʣʦʪʝ ʟʘ ʦʜʠʥ ʧʝʨʝʭʦʜ, 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʰʪʘʤʧʦʚʘʪʴ ʥʘ ʧʨʝʩʩʝ ʟʘ ʜʚʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʝʨʝʭʦʜʦʚ.. 

ʆʩʦʙʝʥʥʦʩʪʠ ʰʪʘʤʧʦʚʢʠ ʥʘ ʂɻʐʇ ʩʥʠʞʘʶʪ ʦʙʣʘʩʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ 

ʤʝʣʢʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʦʵʪʦʤʫ ʂɻʐʇ ʧʨʠʤʝʥʷʶʪ ʚ ʢʨʫʧʥʦʩʝʨʠʡʥʦʤ 

ʠ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘʭ. 

ɼʣʷ ʥʘʛʨʝʚʘ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠʩʧʦʣʴʟʫʶʪ ʧʝʯʠ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʤʠʥʠʤʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʦʢʘʣʠʥʳ. ʅʘ ʂɻʐʇ ʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʰʪʘʤʧʦʚʢʫ ʢʘʢ ʚ ʟʘʢʨʳʪʳʭ, ʪʘʢ ʠ ʚ ʦʪʢʨʳʪʳʭ ʰʪʘʤʧʘʭ. ʇʨʠ 

ʟʘʢʨʳʪʦʡ ʰʪʘʤʧʦʚʢʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʠʞʥʠʭ ʠ ʚʝʨʭʥʠʭ 

ʚʳʪʘʣʢʠʚʘʪʝʣʝʡ ʧʨʝʩʩʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʫʢʣʦʥʳ ʥʘ 

ʧʦʢʦʚʢʘʭ. ʇʦʢʦʚʢʠ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʯʘʩʪʦ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 

ʰʪʘʤʧʦʚʢʦʡ, ʪ.ʝ. ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʬʘʩʦʥʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʷʪ ʥʘ ʠʥʦʤ ʚʠʜʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʰʪʘʤʧʦʚʢʫ ï ʥʘ ʂɻʐʇ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʩʝ ʧʦʢʦʚʢʠ, ʰʪʘʤʧʫʝʤʳʝ ʥʘ ʂɻʐʇ, 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ (ʨʠʩ. 65):  

1. ʪhʘʤʧʫʝʤʳʝ ʦʩʘʜʢʦʡ ʚ ʪʦʨʝʮ;) ʧʦʢʦʚʢʠ ʢʨʫʛʣʳʝ ʠʣʠ ʢʚʘʜʨʘʪʥʳʝ ʚ ʧʣʘʥʝ 

ʠʣʠ ʙʣʠʟʢʠʝ ʢ ʥʠʤ,  

2. ʧʦʢʦʚʢʠ ʩ ʚʳʪʷʥʫʪʦʡ ʦʩʴʶ, ʚʢʣʶʯʘʷ ʚʩʝ ʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʠ;  

3. ʧʦʢʦʚʢʠ, ʧʦʣʫʯʘʝʤʳʝ ʚ ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʘʭ ʚʳʜʘʚʣʠʚʘʥʠʝʤ ʢʘʢ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʧʦʢʦʚʢʠ, ʪʘʢ ʠ ʚ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʢ ʦʩʠ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʰʪʘʤʧʦʚʢʠ ʥʘ ʂɻʐʇ, ʥʘʟʥʘʯʝʥʠʝ 

ʧʨʠʧʫʩʢʦʚ, ʨʘʜʠʫʩʦʚ ʟʘʢʨʫʛʣʝʥʠʡ, ʨʘʟʤʝʨʦʚ ʧʝʨʝʤʳʯʝʢ ʜʣʷ ʦʪʚʝʨʩʪʠʡ ʠ ʚʳʙʦʨ 



 

 

ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʝʤʘ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʯʝʨʪʝʞʘ ʧʦʢʦʚʢʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦ ʪʝʤ ʞʝ 

ʧʨʘʚʠʣʘʤ, ʯʪʦ ʠ ʜʣʷ ʰʪʘʤʧʦʚʢʠ ʥʘ ʤʦʣʦʪʝ. ʅʘ ʨʠʩ. 66 ʧʦʢʘʟʘʥʳ ʧʝʨʝʭʦʜʳ 

ʰʪʘʤʧʦʚʢʠ ʧʦʢʦʚʢʠ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ. 

 

ʈʠʩ. 66 ʊʠʧʦʚʳʝ ʧʦʢʦʚʢʠ, ʰʪʘʤʧʫʝʤʳʝ ʥʘ ʂɻʐʇ: 

ʘ - ʩʠʤʤʝʪʨʠʯʥʳʝ, ʢʨʫʛʣʳʝ ʠʣʠ ʢʚʘʜʨʘʪʥʳʝ ʚ ʧʣʘʥʝ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʦʩʘʜʢʦʡ ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʚʳʜʘʚʣʠʚʘʥʠʝʤ; ʙ - ʧʦʢʦʚʢʠ ʫʜʣʠʥʝʥʥʦʡ ʬʦʨʤʳ ʩ ʥʝʙʦʣʴʰʦʡ ʨʘʟʥʠʮʝʡ 

ʧʣʦʱʘʜʝʡ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ; ʚ - ʧʦʢʦʚʢʠ ʫʜʣʠʥʝʥʥʦʡ ʬʦʨʤʳ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʟʥʠʮʝʡ 

ʚ ʧʣʦʱʘʜʷʭ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ; ʛ - ʧʦʢʦʚʢʠ ʩ ʠʟʦʛʥʫʪʦʡ ʦʩʴʶ; ʜ - ʧʦʢʦʚʢʠ ʩ ʫʜʣʠʥʝʥʥʦʡ 

ʦʩʴʶ, ʧʦʣʫʯʘʝʤʳʝ ʦʩʘʜʢʦʡ ʠ ʚʳʜʘʚʣʠʚʘʥʠʝʤ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʩʣʝ ʰʪʘʤʧʦʚʢʠ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʨʫʯʴʝ ʟʘʛʦʪʦʚʢʫ 

ʤʦʞʥʦ ʙʳʣʦ ʩʚʦʙʦʜʥʦ ʧʦʣʦʞʠʪʴ ʚ ʦʢʦʥʯʘʪʝʣʴʥʳʡ (ʯʠʩʪʦʚʦʡ) ʨʫʯʝʡ, ʨʘʟʤʝʨʳ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ (ʯʝʨʥʦʚʦʛʦ) ʨʫʯʴʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʤʝʥʴʰʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʤʝʨʦʚ ʛʦʪʦʚʦʡ ʧʦʢʦʚʢʠ. ʇʦʩʪʨʦʝʥʠʝ 

ʧʦʣʦʩʪʠ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ (ʯʠʩʪʦʚʦʛʦ) ʨʫʯʴʷ ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʥʘ ʂɻʐʇ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʥʘ ʤʦʣʦʪʘʭ: ʧʦ ʯʝʨʪʝʞʫ ʧʦʢʦʚʢʠ 

ʩ ʫʯʝʪʦʤ ʫʩʘʜʢʠ. 



 

 

 

ʈʠʩ. 67 ʇʝʨʝʭʦʜʳ ʰʪʘʤʧʦʚʢʠ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ: ʘ ï ʠʩʭʦʜʥʘʷ ʟʘʛʦʪʦʚʢʘ; ʙ ï ʦʩʘʜʢʘ 

ʟʘʛʦʪʦʚʢʠ; ʚ ï ʰʪʘʤʧʦʚʢʘ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʨʫʯʴʝ; ʛ ï ʰʪʘʤʧʦʚʢʘ ʚ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʨʫʯʴʝ 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʦʢʦʚʦʢ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʥʘ ʂɻʐʇ, ʯʪʦʙʳ ʥʝ ʙʳʣʦ 

ʙʦʣʴʰʦʛʦ ʚʳʪʝʩʥʝʥʠʷ ʤʝʪʘʣʣʘ ʚ ʦʙʣʦʡʥʫʶ ʢʘʥʘʚʢʫ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʬʦʨʤʦʠʟʤʝʥʝʥʠʝ ʟʘʛʦʪʦʚʢʠ 

ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʩʪʝʧʝʥʥʦ. ɼʣʷ ʵʪʦʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʯʠʩʣʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʝʨʝʭʦʜʦʚ ʰʪʘʤʧʦʚʢʠ ʩ ʮʝʣʴʶ ʧʦʩʪʝʧʝʥʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ 

ʬʦʨʤʳ ʟʘʛʦʪʦʚʢʠ ʢ ʬʦʨʤʝ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʧʦʢʦʚʢʠ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʘʣʶʤʠʥʠʝʚʳʭ, ʤʘʛʥʠʝʚʳʭ ʠ ʪʠʪʘʥʦʚʳʭ ʩʧʣʘʚʦʚ 

ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʝʨʝʭʦʜʘʭ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʣʶʯʘʪʴ ʦʩʪʨʳʝ ʢʨʦʤʢʠ ʠ ʪʦʥʢʠʝ 

ʚʳʩʪʫʧʳ ʚ ʛʝʦʤʝʪʨʠʠ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʡ ʰʪʘʤʧʦʚʢʝ, 

ʦʭʣʘʞʜʘʷʩʴ ʠʥʪʝʥʩʠʚʥʝʝ, ʯʝʤ ʦʩʪʘʣʴʥʘʷ ʧʦʢʦʚʢʘ, ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʢʣʘʜʦʢ ʠ ʟʘʞʠʤʦʚ. 

ʈʘʟʤʝʨʳ ʠ ʬʦʨʤʘ ʦʙʣʦʡʥʳʭ ʢʘʥʘʚʦʢ ʜʣʷ ʧʨʝʩʩʦʚʳʭ ʰʪʘʤʧʦʚ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʦʙʣʦʡʥʳʭ ʢʘʥʘʚʦʢ ʤʦʣʦʪʦʚʳʭ ʰʪʘʤʧʦʚ. ʏʪʦʙʳ ʰʪʘʤʧʳ ʥʝ ʨʘʙʦʪʘʣʠ ʚʨʘʩʧʦʨ, 

ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʠʭ ʯʘʩʪʠ ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʥʝ ʜʦʣʞʥʳ ʩʦʧʨʠʢʘʩʘʪʴʩʷ ʧʦ 

ʨʘʟʲʝʤʫ ʧʨʠ ʥʠʞʥʝʤ ʧʦʣʦʞʝʥʠʠ ʧʦʣʟʫʥʘ, ʪ.ʝ. ʦʙʣʦʡʥʳʝ ʢʘʥʘʚʢʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʜʝʣʘʶʪ ʦʪʢʨʳʪʳʤʠ. ʊʦʣʱʠʥʘ ʦʙʣʦʷ ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʥʘ ʂɻʐʇ ʥʘ ʫʯʘʩʪʢʝ 

ʤʦʩʪʠʢʘ ʨʘʚʥʘ ʚʝʣʠʯʠʥʝ ʥʝʜʦʭʦʜʘ ʚʝʨʭʥʝʛʦ ʰʪʘʤʧʘ ʜʦ ʥʠʞʥʝʛʦ ʧʨʠ ʥʠʞʥʝʤ 

ʧʦʣʦʞʝʥʠʠ ʧʦʣʟʫʥʘ ʙʝʟ ʥʘʛʨʫʟʢʠ ʠ ʚʝʣʠʯʠʥʝ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʧʨʝʩʩʘ, 



 

 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʰʪʘʤʧʦʚʢʝ. ʇʦʵʪʦʤʫ ʚʳʩʦʪʘ ʧʦʢʦʚʢʠ ʨʘʚʥʘ ʩʫʤʤʘʨʥʦʡ 

ʛʣʫʙʠʥʝ ʨʫʯʴʝʚ ʰʪʘʤʧʘ ʧʣʶʩ ʪʦʣʱʠʥʘ ʦʙʣʦʷ hʦ. ʊʦʣʱʠʥʫ ʦʙʣʦʷ ʤʦʞʥʦ 

ʠʟʤʝʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘʢʣʦʥʥʦʡ ʧʣʠʪʳ ʢʣʠʥʦʚʦʛʦ ʩʪʦʣʘ ʧʨʝʩʩʘ. 

ʌʦʨʤʳ ʦʙʣʦʡʥʳʭ ʢʘʥʘʚʦʢ ʧʨʝʩʩʦʚʳʭ ʰʪʘʤʧʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 67. 

 

ʈʠʩ. 68 ʌʦʨʤʳ ʦʙʣʦʡʥʳʭ ʢʘʥʘʚʦʢ ʧʨʝʩʩʦʚʳʭ ʰʪʘʤʧʦʚ: ʘ ï ʫʥʠʚʝʨʩʘʣʴʥʘʷ; ʙ ï ʩ 

ʧʦʣʫʟʘʢʨʳʪʳʤ ʤʘʛʘʟʠʥʦʤ; ʚ ï ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ ʦʪʢʨʳʪʳʤ ʤʘʛʘʟʠʥʦʤ 

ʌʦʨʤʘ ʢʘʥʘʚʢʠ, ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩ. 67, ʘ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʠ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ. ʄʘʛʘʟʠʥ ʢʘʥʘʚʢʠ ʦʪʢʨʳʪ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʩʚʝʨʭʫ ʠʣʠ ʩʥʠʟʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʧʫʘʥʩʦʥʘ ʰʪʘʤʧʘ ʜʣʷ 

ʦʙʨʝʟʢʠ ʟʘʫʩʝʥʮʘ. ʂʘʥʘʚʢʘ ʩ ʧʦʣʫʟʘʢʨʳʪʳʤ ʤʘʛʘʟʠʥʦʤ, ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩ. 67, 

ʙ, ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʧʨʠʧʫʩʢʘ ʥʘ ʦʙʨʘʙʦʪʢʫ ʨʝʟʘʥʠʝʤ ʧʨʠ ʙʦʣʴʰʦʡ 

ʪʦʣʱʠʥʝ ʩʪʝʥʦʢ ʰʪʘʤʧʦʚʦʡ ʚʩʪʘʚʢʠ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʡ ʚ ʰʪʘʤʧʦʚʳʡ ʙʣʦʢ. 

ʂʘʥʘʚʢʘ ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ ʦʪʢʨʳʪʳʤ ʤʘʛʘʟʠʥʦʤ, ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩ. 67, ʚ, 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʪʝʭ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʚ ʦʙʣʦʡ ʚʳʜʘʚʣʠʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʦʙʲʝʤ ʤʝʪʘʣʣʘ (ʩʣʦʞʥʳʝ ʧʦʢʦʚʢʠ). ʈʘʟʤʝʨʳ ʦʙʣʦʡʥʳʭ ʢʘʥʘʚʦʢ ʚʳʙʠʨʘʶʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʣʳ ʧʨʝʩʩʘ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʪʘʙʣʠʮʘʤ. 

ʇʨʠ ʰʪʘʤʧʦʚʢʝ ʧʦʢʦʚʦʢ, ʠʤʝʶʱʠʭ ʪʦʥʢʠʝ ʨʝʙʨʘ ʠ ʚʳʩʦʢʠʝ ʙʦʙʳʰʢʠ, ʜʣʷ 

ʚʳʭʦʜʘ ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʧʦʣʦʩʪʠ ʰʪʘʤʧʘ ʚʦʟʜʫʭʘ ʠ ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʘʨʦʚ 

ʩʤʘʟʢʠ ʚ ʧʦʣʦʩʪʠ ʰʪʘʤʧʘ ʚʳʧʦʣʥʷʶʪ ʛʘʟʦʦʪʚʦʜʷʱʠʝ ʢʘʥʘʣʳ (ʨʠʩ. 68). 



 

 

 

ʈʠʩ. 69 ʕʣʝʤʝʥʪ ʰʪʘʤʧʘ ʩ ʛʘʟʦʦʪʚʦʜʷʱʠʤʠ ʢʘʥʘʣʘʤʠ: 1 ï ʨʘʙʦʯʠʡ ʨʫʯʝʡ ʰʪʘʤʧʘ; 2 ï 

ʛʘʟʦʦʪʚʦʜʷʱʠʡ ʢʘʥʘʣ; 3 ï ʢʘʥʘʚʢʘ 

ʇʨʠ ʰʪʘʤʧʦʚʢʝ ʧʦʢʦʚʦʢ ʠʟ ʪʠʪʘʥʘ ʠ ʩʪʘʣʝʡ ʵʪʠ ʢʘʥʘʣʳ ʩʣʝʜʫʝʪ ʜʝʣʘʪʴ 

ʜʠʘʤʝʪʨʦʤ ʜʦ 1,5 ʤʤ ʚʦ ʠʟʙʝʞʘʥʠʝ ʟʘʪʝʢʘʥʠʷ ʤʝʪʘʣʣʘ ʚ ʢʘʥʘʣʳ. ɺʝʨʦʷʪʥʦʩʪʴ 

ʟʘʪʝʢʘʥʠʷ ʘʣʶʤʠʥʠʷ ʠ ʤʘʛʥʠʷ ʚ ʢʘʥʘʣʳ ʚʳʰʝ, ʧʦʵʪʦʤʫ ʠʭ ʜʠʘʤʝʪʨʳ ʜʦʣʞʥʳ 

ʙʳʪʴ ʝʱʝ ʤʝʥʴʰʝ. ʆʙʳʯʥʦ ʛʘʟʦʦʪʚʦʜʷʱʠʝ ʢʘʥʘʣʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʩʦ 

ʩʪʦʨʦʥʳ ʨʫʯʴʷ ʥʘ ʛʣʫʙʠʥʫ 20é30 ʤʤ, ʘ ʩ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʳ ʚʩʪʘʚʢʠ, ʩʦʦʩʥʦ 

ʠʤ, ʩʚʝʨʣʷʪ ʦʪʚʝʨʩʪʠʷ ʜʠʘʤʝʪʨʦʤ 8é15 ʤʤ. ɼʣʷ ʩʦʦʙʱʝʥʠʷ ʛʘʟʦʦʪʚʦʜʷʱʠʭ 

ʢʘʥʘʣʦʚ ʩ ʘʪʤʦʩʬʝʨʦʡ ʥʘ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʪʘʚʦʢ ʚʳʧʦʣʥʷʶʪ ʦʪʢʨʳʪʳʝ 

ʢʘʥʘʚʢʠ ʛʣʫʙʠʥʦʡ 3é6 ʤʤ, ʩʦʝʜʠʥʷʶʱʠʝ ʚʩʝ ʦʪʚʝʨʩʪʠʷ. 

 

ʈʠʩ. 70 ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʙʣʦʢʘ ʩʦ ʚʩʪʘʚʢʘʤʠ ʜʣʷ ʂɻʐʇ: 1, 2 ï 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʢʦʨʧʫʩʳ, ʦʙʨʘʟʫʶʱʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʙʣʦʢ; 3, 4 ï 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʠʞʥʷʷ ʠ ʚʝʨʭʥʷʷ ʚʩʪʘʚʢʠ; 5, 6 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʢʣʠʥ; 

7 ï ʙʦʣʪʳ ʢʨʝʧʣʝʥʠʷ ʙʣʦʢʘ ʢ ʩʪʦʣʫ ʠ ʧʦʣʟʫʥʫ ʧʨʝʩʩʘ; 8 ï ʩʪʦʣ ʧʨʝʩʩʘ; 9 ï ʧʦʣʟʫʥ ʧʨʝʩʩʘ 

ɹʝʟʫʜʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʥʘʛʨʫʟʢʠ ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʥʘ ʂɻʐʇ ʧʦʟʚʦʣʷʝʪ 

ʧʨʠʤʝʥʷʪʴ ʩʙʦʨʥʳʝ ʰʪʘʤʧʳ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʙʣʦʢʘ ʠ 



 

 

ʨʘʙʦʯʠʭ ʨʫʯʴʝʚʳʭ ʚʩʪʘʚʦʢ. ʏʠʩʣʦ ʚʩʪʘʚʦʢ ʦʙʳʯʥʦ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʦʜʥʦʡ ʜʦ ʪʨʝʭ. 

ʂʘʞʜʘʷ ʚʩʪʘʚʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʜʥʦʛʦ ʨʫʯʴʷ ʠ ʧʨʠ ʠʟʥʦʩʝ ʨʫʯʴʷ ʤʦʞʝʪ 

ʙʳʪʴ ʟʘʤʝʥʝʥʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʠʭ. ʉʙʦʨʥʳʝ ʰʪʘʤʧʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʩʪʘʚʢʠ ʠʟ ʣʝʛʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ, ʘ ʦʩʪʘʣʴʥʳʝ 

ʜʝʪʘʣʠ ʰʪʘʤʧʘ: ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʙʣʦʢ ʠ ʪ.ʧ. ï ʠʟ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʝʡ. 

ɹʣʦʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʣʦʥʢʠ, ʚʪʫʣʢʠ ʠ 

ʚʳʪʘʣʢʠʚʘʶʱʠʡ ʤʝʭʘʥʠʟʤ, ʨʘʙʦʪʘʶʱʠʡ ʦʪ ʪʦʣʢʘʪʝʣʷ ʧʨʝʩʩʘ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʙʣʦʢʘ ʩʦ ʚʩʪʘʚʢʘʤʠ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩ. 69. 

ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʙʣʦʢ ʩʦʩʪʦʠʪ ʠʟ ʥʠʞʥʝʛʦ 1 ʠ ʚʝʨʭʥʝʛʦ 2 ʢʦʨʧʫʩʦʚ, ʢʦʪʦʨʳʝ 

ʢʨʝʧʷʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ ʩʪʦʣʫ ʧʨʝʩʩʘ 8 ʠ ʧʦʣʟʫʥʫ 9 ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ 

ʙʦʣʪʦʚ 7. ʈʘʙʦʯʠʝ ʚʩʪʘʚʢʠ 3 ʠ 4 ʢʨʝʧʷʪʩʷ ʚ ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ ʢʦʨʧʫʩʘʭ ʙʣʦʢʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʣʠʥʴʝʚ 5 ʠ 6. ɹʣʦʢ ʠʤʝʝʪ ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʣʦʥʢʠ ʩ ʚʪʫʣʢʘʤʠ. 

ʂʨʦʤʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʙʣʦʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, 

ʧʨʠʤʝʥʷʶʪ ʙʣʦʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʥʘʛʨʝʚʘʪʝʣʷʤʠ. 

ʈʘʟʤʝʨʳ ʜʝʪʘʣʝʡ ʙʣʦʢʦʚ ʂɻʐʇ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʥʦʨʤʘʤʠ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʄʅ 4808ï63 ʠ ʄʅ 4812ï63. 

5. ʐʪʘʤʧʦʚʢʘ ʥʘ ʵʣʝʢʪʨʦʚʠʥʪʦʚʳʭ ʧʨʝʩʩʘʭ 

ʐʪʘʤʧʦʚʢʘ ʥʘ ʵʣʝʢʪʨʦʚʠʥʪʦʚʳʭ ʧʨʝʩʩʘʭ ʟʘʥʠʤʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʤʝʩʪʦ 

ʤʝʞʜʫ ʰʪʘʤʧʦʚʢʦʡ ʥʘ ʤʦʣʦʪʘʭ ʠ ʂɻʐʇ. ʕʣʝʢʪʨʦʚʠʥʪʦʚʳʝ ʧʨʝʩʩʳ ʧʨʠʤʝʥʷʶʪ 

ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʢʦʚʦʢ ʚ ʩʝʨʠʡʥʦʤ ʠ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʧʨʠ ʛʦʨʷʯʝʡ 

ʰʪʘʤʧʦʚʢʝ ʨʘʟʣʠʯʥʳʭ ʟʘʛʦʪʦʚʦʢ ʠ ʜʝʪʘʣʝʡ ʠʟ ʯʝʨʥʳʭ ʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʠ 

ʩʧʣʘʚʦʚ. ʕʣʝʢʪʨʦʚʠʥʪʦʚʳʝ ʧʨʝʩʩʳ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʰʪʘʤʧʦʚʢʠ ʩ 

ʵʢʩʮʝʥʪʨʠʯʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ ʥʘʛʨʫʟʢʠ, ʧʦʵʪʦʤʫ ʠʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪ 

ʧʨʠ ʦʜʥʦʨʫʯʴʝʚʦʡ ʰʪʘʤʧʦʚʢʝ ʩ ʧʨʠʣʦʞʝʥʠʝʤ ʥʘʛʨʫʟʢʠ ʚʜʦʣʴ ʦʩʠ ʧʨʝʩʩʘ. 

ʅʘʣʠʯʠʝ ʚʳʪʘʣʢʠʚʘʪʝʣʝʡ ʫ ʚʠʥʪʦʚʳʭ ʧʨʝʩʩʦʚ ʨʘʩʰʠʨʷʝʪ ʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʣʦʪʘʤʠ. 

ɺʠʥʪʦʚʳʝ ʧʨʝʩʩʳ (ʬʨʠʢʮʠʦʥʥʳʝ ʠ ʛʠʜʨʦʚʠʥʪʦʚʳʝ) ʧʦ ʧʨʠʥʮʠʧʫ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʘʛʦʪʦʚʢʫ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʘʰʠʥʳ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʚʠʜʘ 

ʤʝʞʜʫ ʧʨʝʩʩʦʤ ʠ ʤʦʣʦʪʦʤ. ʇʦʣʟʫʥ ʚʠʥʪʦʚʦʛʦ ʧʨʝʩʩʘ ʚ ʢʦʥʮʝ ʭʦʜʘ ʚʥʠʟ 



 

 

ʧʨʦʠʟʚʦʜʠʪ ʫʜʘʨ ʩʦ ʩʢʦʨʦʩʪʴʶ 1...3 ʤ/ʩ, ʯʪʦ ʚ 4...8 ʨʘʟ ʤʝʥʴʰʝ ʩʢʦʨʦʩʪʠ ʙʦʡʢʘ 

ʤʦʣʦʪʘ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʚʠʥʪʦʚʳʭ ʧʨʝʩʩʦʚ ʦʧʨʝʜʝʣʠʣʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ 

ʰʪʘʤʧʦʚʢʠ ʧʦʢʦʚʦʢ ʠʟ ʪʨʫʜʥʦʜʝʬʦʨʤʠʨʫʝʤʳʭ ʠ ʤʘʣʦʧʣʘʩʪʠʯʥʳʭ ʩʪʘʣʝʡ ʠ 

ʩʧʣʘʚʦʚ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʘʷ ʩʢʦʨʦʩʪʴ ʚ ʥʘʯʘʣʝ ʨʘʙʦʯʝʛʦ ʭʦʜʘ ʧʨʝʩʩʘ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʚʤʝʩʪʦ ʮʝʣʴʥʦ-ʙʣʦʯʥʳʭ ʩʙʦʨʥʳʝ ʰʪʘʤʧʳ ʠ 

ʨʘʟʲʝʤʥʳʝ ʤʘʪʨʠʮʳ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʧʦʢʦʚʢʠ ʚʝʩʴʤʘ ʩʣʦʞʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ. 

ʇʦʢʦʚʢʠ, ʰʪʘʤʧʫʝʤʳʝ ʥʘ ʵʣʝʢʪʨʦʚʠʥʪʦʚʳʭ ʧʨʝʩʩʘʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 

ʩʣʦʞʥʦʩʪʠ ʫʩʣʦʚʥʦ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʢʦʚʦʢ 

ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʘ 2.  ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʢʦʚʦʢ, ʠʟʛʦʪʦʚʣʷʝʤʳʭ ʥʘ ʚʠʥʪʦʚʳʭ ʧʨʝʩʩʘʭ 

ɻʨʫʧʧʘ 

ʇʦʜʛʨʫʧʧʳ 

ʘ ʙ ʚ 

I ï ʧʦʢʦʚʢʠ 

ʫʜʣʠʥʝʥʥʦʡ 

ʬʦʨʤʳ 

ʉ ʧʨʷʤʦʡ ʦʩʴʶ 

 

ʉ ʠʟʦʛʥʫʪʦʡ ʦʩʴʶ 

 

ʉ ʦʪʨʦʩʪʢʘʤʠ ʠ 

ʨʘʟʚʠʣʠʥʘʤʠ 

 

II ï ʧʦʢʦʚʢʠ 

ʢʨʫʛʣʳʝ ʠ 

ʢʚʘʜʨʘʪʥʳʝ ʚ 

ʧʣʘʥʝ ʠ ʙʣʠʟʢʠʝ ʢ 

ʵʪʦʡ ʬʦʨʤʝ 

ɺ ʚʠʜʝ ʩʪʝʨʞʥʷ ʩ ʫʪʦʣʱʝʥʠʝʤ 

 

ʉ ʛʣʫʭʦʡ ʠʣʠ ʩʢʚʦʟʥʦʡ 

ʧʦʣʦʩʪʴʶ 

 

ʉʣʦʞʥʦʡ ʬʦʨʤʳ 

 

III ï ʧʦʢʦʚʢʠ 

ʧʨʦʤʝʞʫʪʦʯʥʦʡ, 

ʩʤʝʰʘʥʥʦʡ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦ

ʡ ʬʦʨʤ 

ʇʨʦʤʝʞʫʪʦʯʥʦʡ ʬʦʨʤʳ 

 

ʉʤʝʰʘʥʥʦʡ ʬʦʨʤʳ 

(ʩʦʩʪʦʷʱʝʡ ʠʟ ʵʣʝʤʝʥʪʦʚ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʧʨʝʜʳʜʫʱʠʤ ʛʨʫʧʧʘʤ ʠ 

ʧʦʜʛʨʫʧʧʘʤ) 

 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 

ʬʦʨʤʳ (ʰʪʘʤʧʫʶʪ ʚ 

ʰʪʘʤʧʘʭ ʩ ʜʚʫʤʷ 

ʧʣʦʩʢʦʩʪʷʤʠ ʨʘʟʲʝʤʘ) 

 

    



 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʊʘʙʣʠʮ r2.  ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʢʦʚʦʢ, ʠʟʛʦʪʦʚʣʷʝʤʳʭ ʥʘ ʚʠʥʪʦʚʳʭ ʧʨʝʩʩʘʭ 

 

 

 

 

I. ʛʨʫʧʧʘ ï ʧʦʢʦʚʢʠ ʫʜʣʠʥʝʥʥʦʡ ʬʦʨʤʳ ʪʠʧʘ ʤʦʣʦʪʦʚʳʭ, ʰʪʘʤʧʫʝʤʳʝ ʚ ʦʜʥʦʤ 

ʯʠʩʪʦʚʦʤ ʨʫʯʴʝ ʠ ʨʝʜʢʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʝʨʝʞʠʤʥʦʛʦ ʠʣʠ ʬʦʨʤʦʚʦʯʥʦʛʦ 

ʨʫʯʴʷ. 

II. ʛʨʫʧʧʘ ï ʧʦʢʦʚʢʠ ʢʨʫʛʣʳʝ ʠ ʢʚʘʜʨʘʪʥʳʝ ʚ ʧʣʘʥʝ ʠ ʙʣʠʟʢʠʝ ʢ ʥʠʤ ʚ ʚʠʜʝ 

ʩʪʝʨʞʥʷ ʩ ʫʪʦʥʝʥʠʝʤ ʥʘ ʦʜʥʦʤ ʢʦʥʮʝ (ʙʦʣʪʳ, ʚʠʥʪʳ, ʟʘʢʣʝʧʢʠ ʠ ʪ.ʜ.), 

ʰʪʘʤʧʫʝʤʳʝ ʚʳʩʘʜʢʦʡ; ʧʦʢʦʚʢʠ ʚ ʚʠʜʝ ʢʦʣʧʘʯʢʦʚ ʠ ʩʪʘʢʘʥʯʠʢʦʚ ʩ ʛʣʫʭʦʡ 

ʠʣʠ ʩʢʚʦʟʥʦʡ ʧʦʣʦʩʪʷʤʠ, ʰʪʘʤʧʫʝʤʳʝ ʧʨʦʰʠʚʢʦʡ ʚ ʟʘʢʨʳʪʦʤ ʰʪʘʤʧʝ; 

ʧʦʢʦʚʢʠ ʩʣʦʞʥʦʡ ʬʦʨʤʳ, ʥʘʧʨʠʤʝʨ ʚ ʚʠʜʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʠ ʢʦʥʠʯʝʩʢʠʭ 

ʰʝʩʪʝʨʝʥ, ʢʨʝʩʪʦʚʠʥʳ ʠ ʪ. ʧ., ʰʪʘʤʧʫʝʤʳʝ ʚ ʦʪʢʨʳʪʳʭ ʰʪʘʤʧʘʭ. 

III.  ʛʨʫʧʧʘ ï ʧʦʢʦʚʢʠ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʠ ʩʤʝʰʘʥʥʦʡ ʬʦʨʤ, ʘ ʪʘʢʞʝ ʩ ʙʫʨʪʘʤʠ, 

ʦʪʨʦʩʪʢʘʤʠ ʠ ʦʪʚʝʨʩʪʠʷʤʠ, ʥʘʧʨʠʤʝʨ ʚ ʚʠʜʝ ʢʦʨʧʫʩʦʚ ʚʝʥʪʠʣʝʡ, ʪʨʦʡʥʠʢʦʚ 

ʩ ʬʣʘʥʮʘʤʠ ʠ ʜʨʫʛʠʭ ʜʝʪʘʣʝʡ ʘʨʤʘʪʫʨʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʰʪʘʤʧʫʝʤʳʝ ʚ 

ʟʘʢʨʳʪʳʭ ʩʙʦʨʥʳʭ ʰʪʘʤʧʘʭ ʩ ʜʚʫʤʷ ʧʣʦʩʢʦʩʪʷʤʠ ʨʘʟʲʝʤʘ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʯʝʨʪʝʞʘ ʧʦʢʦʚʢʠ, ʚʳʙʦʨʝ ʧʝʨʝʭʦʜʦʚ ʰʪʘʤʧʦʚʢʠ ʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʟʤʝʨʦʚ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠʩʧʦʣʴʟʫʶʪ ʪʝ ʞʝ ʤʝʪʦʜʠʢʠ ʠ 

ʧʨʘʚʠʣʘ, ʯʪʦ ʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʦʣʦʪʦʚʳʭ ʧʦʢʦʚʦʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʛʨʫʧʧʳ. 

 



 

 

ʊʦʯʥʦʩʪʴ ʨʘʟʤʝʨʦʚ 13-17 ʢʚʘʣʠʪʝʪ, ʰʝʨʦʭʦʚʘʪʦʩʪʴ Ra25-3,2 ʤʢʤ. 

ʕʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʚʝʣʠʯʠʥʝ ʧʘʨʪʠʠ 50-200 ʰʪ. 

ɺʠʥʪʦʚʳʝ ʬʨʠʢʮʠʦʥʥʳʝ ʧʨʝʩʩʳ ʠʟʛʦʪʦʚʣʷʶʪ ʩ ʥʦʤʠʥʘʣʴʥʳʤ ʫʩʠʣʠʝʤ 

0,4...16 ʄʅ. ʌʨʠʢʮʠʦʥʥʳʝ ʧʨʝʩʩʳ ʤʘʣʦʧʨʠʛʦʜʥʳ ʜʣʷ ʤʥʦʛʦʨʫʯʴʝʠʦʡ 

ʰʪʘʤʧʦʚʢʠ, ʪʘʢ ʢʘʢ ʟʥʘʯʠʪʝʣʴʥʳʝ ʵʢʩʮʝʥʪʨʠʯʥʳʝ ʥʘʛʨʫʟʢʠ ʟʜʝʩʴ 

ʥʝʜʦʧʫʩʪʠʤʳ. ʇʦʵʪʦʤʫ ʠʭ ʧʨʠʤʝʥʷʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʦʜʥʦʨʫʯʴʝʚʦʡ 

ʪʦʨʮʦʚʦʡ ʰʪʘʤʧʦʚʢʠ ʚ ʦʪʢʨʳʪʳʭ ʠ ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʘʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʛʠʙʢʠ, 

ʧʨʘʚʢʠ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʦʧʝʨʘʮʠʡ. ʅʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʭʦʜʘ ʫ ʵʪʠʭ ʧʨʝʩʩʦʚ 

(200...710 ʤʤ) ʧʦʟʚʦʣʷʝʪ ʰʪʘʤʧʦʚʘʪʴ ʚʳʩʦʢʠʝ ʧʦʢʦʚʢʠ. 

ɹʣʘʛʦʧʨʠʷʪʥʳʝ ʩʭʝʤʳ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʩʦʟʜʘʚʘʝʤʳʝ ʚ ʟʘʢʨʳʪʳʭ 

ʨʫʯʴʷʭ, ʠ ʥʠʟʢʠʝ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʩʧʝʰʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʨʠʢʮʠʦʥʥʳʭ ʧʨʝʩʩʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʘʣʦʧʣʘʩʪʠʯʥʳʭ 

(ʥʘʧʨʠʤʝʨ, ʤʘʛʥʠʝʚʳʭ) ʩʧʣʘʚʦʚ. 

ʊʠʭʦʭʦʜʥʦʩʪʴ, ʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʵʪʦʛʦ - ʥʠʟʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʵʪʠʭ 

ʧʨʝʩʩʦʚ, ʨʝʟʢʦ ʦʛʨʘʥʠʯʠʚʘʶʪ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʨʫʧʥʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, 

ʥʦ ʟʘʪʦ ʬʨʠʢʮʠʦʥʥʳʝ ʧʨʝʩʩʳ ʚʝʩʴʤʘ ʫʜʦʙʥʳ ʠ ʤʝʣʢʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʤʝʣʢʠʭ ʧʦʢʦʚʦʢ ʦʥʠ ʩʧʦʩʦʙʥʳ ʟʘʤʝʥʠʪʴ ʰʪʘʤʧʦʚʦʯʥʳʝ 

ʤʦʣʦʪʳ, ʢʨʠʚʦʰʠʧʥʳʝ ʧʨʝʩʩʳ ʠ ʜʘʞʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʦʚʦʯʥʳʝ ʤʘʰʠʥʳ. 

ɻʠʜʨʦʚʠʥʪʦʚʳʝ ʧʨʝʩʩʳ ʠʟʛʦʪʦʚʣʷʶʪ ʫʩʠʣʠʝʤ 1...100 ʄʅ. ʇʨʝʩʩʳ ʩʥʘʙʞʝʥʳ 

ʥʠʞʥʠʤ ʚʳʪʘʣʢʠʚʘʪʝʣʝʤ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʰʪʘʤʧʦʚʢʠ ʚ ʨʘʟʲʸʤʥʦʡ 

ʤʘʪʨʠʮʝ. ʆʥʠ ʤʝʥʝʝ ʙʳʩʪʨʦʭʦʜʥʳ, ʯʝʤ ʚʠʥʪʦʚʳʝ ʬʨʠʢʮʠʦʥʥʳʝ ʧʨʝʩʩʳ, 

ʢʦʤʧʘʢʪʥʳ ʠ ʙʦʣʝʝ ʤʦʱʥʳ (ʵʥʝʨʛʠʷ ʫʜʘʨʘ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ 

ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʚʠʥʪʦʚʳʭ ʬʨʠʢʮʠʦʥʥʳʭ ʧʨʝʩʩʦʚ). ʥʘ ʚʠʥʪʦʚʳʭ ʧʨʝʩʩʘʭ 

ʧʦʣʫʯʘʶʪ ʧʦʢʦʚʢʠ ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʩ ʚʳʩʦʢʠʤʠ ʨʝʙʨʘʤʠ ʪʦʣʱʠʥʦʡ ʜʦ 

0,5 ʤʤ ʧʨʠ ʰʪʘʤʧʦʚʦʯʥʦʤ ʫʢʣʦʥʝ 0,5" ʠ ʨʘʜʠʫʩʝ ʟʘʢʨʫʛʣʝʥʠʷ 0,3 ʤʤ.



6. ʐʪʘʤʧʦʚʢʘ ʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʝʩʩʘʭ 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʨʝʩʩʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʪʠʭʦʭʦʜʥʳʤʠ ʢʫʟʥʝʯʥʦ-

ʰʪʘʤʧʦʚʦʯʥʳʤʠ ʤʘʰʠʥʘʤʠ (ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʜʚʠʞʥʦʡ ʪʨʘʚʝʨʩʳ ~0,1é0,2 

ʤ/ʩ). ʇʦʵʪʦʤʫ ʰʪʘʤʧʦʚʢʫ ʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʝʩʩʘʭ ʚʳʧʦʣʥʷʶʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʧʦʢʦʚʢʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʘ ʥʘ ʜʨʫʛʦʤ ʢʫʟʥʝʯʥʦ-ʰʪʘʤʧʦʚʦʯʥʦʤ 

ʦʙʦʨʫʜʦʚʘʥʠʠ. 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʨʝʩʩʳ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʰʪʘʤʧʦʚʢʠ ʦʯʝʥʴ ʢʨʫʧʥʳʭ 

ʧʦ ʛʘʙʘʨʠʪʥʳʤ ʨʘʟʤʝʨʘʤ ʧʦʢʦʚʦʢ; ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʤʘʣʦʧʣʘʩʪʠʯʥʳʭ ʩʧʣʘʚʦʚ, 

ʪʨʝʙʫʶʱʠʭ ʤʘʣʦʡ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ, ʘ, ʢʨʦʤʝ ʪʦʛʦ, ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʦʡ ʨʘʙʦʯʠʡ ʭʦʜ ʧʦʣʟʫʥʘ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʛʣʫʙʦʢʦʡ ʧʨʦʰʠʚʢʝ ʠ 

ʧʨʦʪʷʞʢʝ ʧʦʣʳʭ ʧʦʢʦʚʦʢ. 

ʅʘ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʝʩʩʘʭ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʰʪʘʤʧʦʚʢʠ: ʦʪʢʨʳʪʫʶ 

ʠ ʟʘʢʨʳʪʫʶ; ʚʳʜʘʚʣʠʚʘʥʠʝʤ ʠ ʧʨʦʰʠʚʢʦʡ; ʚ ʨʘʟʲʝʤʥʳʭ ʤʘʪʨʠʮʘʭ, ʘ ʪʘʢʞʝ 

ʧʨʦʪʷʞʢʫ ʟʘʛʦʪʦʚʦʢ ʪʠʧʘ ʛʠʣʴʟ, ʩʪʘʢʘʥʦʚ ʠ ʜʨ. ʇʨʠ ʰʪʘʤʧʦʚʢʝ ʣʝʛʢʠʭ ʩʧʣʘʚʦʚ 

ʠʥʩʪʨʫʤʝʥʪ ʦʙʳʯʥʦ ʧʦʜʦʛʨʝʚʘʶʪ, ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʩʪʘʣʝʡ ʝʛʦ ʦʭʣʘʞʜʘʶʪ. 

ɽʩʣʠ ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʜʣʠʥʥʳʭ ʧʦʢʦʚʦʢ ʩʠʣʳ ʛʠʜʨʦʧʨʝʩʩʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ ʮʝʣʠʢʦʤ ʠʣʠ ʪʨʝʙʫʝʪʩʷ ʰʪʘʤʧ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ, ʧʨʝʚʳʰʘʶʱʠʭ ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʝʩʩʘ, 

ʧʨʠʤʝʥʷʶʪ ʩʝʢʮʠʦʥʥʫʶ ʰʪʘʤʧʦʚʢʫ, ʪ.ʝ. ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʰʪʘʤʧʦʚʢʫ ʧʦ ʯʘʩʪʷʤ. 

ʇʨʠ ʵʪʦʤ ʰʪʘʤʧʫʝʤʫʶ ʟʘʛʦʪʦʚʢʫ ʧʝʨʝʤʝʱʘʶʪ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʚʳʜʚʠʞʥʦʛʦ 

ʩʪʦʣʘ ʧʨʝʩʩʘ. ʉʝʢʮʠʦʥʥʫʶ ʰʪʘʤʧʦʚʢʫ ʠʩʧʦʣʴʟʫʶʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʧʦʢʦʚʦʢ ʢʨʫʧʥʳʭ ʧʘʥʝʣʝʡ, ʜʣʠʥʥʳʭ ʢʦʣʝʥʯʘʪʳʭ ʚʘʣʦʚ ʠ ʪ.ʧ. 

ʇʨʦʰʠʚʢʫ ʠ ʧʨʦʪʷʞʢʫ ʤʝʣʢʠʭ ʠ ʩʨʝʜʥʠʭ ʧʦʢʦʚʦʢ ʯʘʩʪʦ ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʝʩʩʘʭ ʚ ʜʚʫʭʨʫʯʴʝʚʳʭ ʰʪʘʤʧʘʭ ʩ ʦʙʱʠʤ 

ʢʦʨʧʫʩʦʤ. ʂʨʫʧʥʳʝ ʧʦʢʦʚʢʠ ʧʨʦʰʠʚʘʶʪ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʭ, ʘ ʧʨʦʪʷʞʢʫ ʟʘʛʦʪʦʚʦʢ 

ʚʳʧʦʣʥʷʶʪ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʨʝʩʩʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʦʜʥʦʛʦ ʥʘʛʨʝʚʘ. 

ʇʦʢʦʚʢʠ, ʰʪʘʤʧʫʝʤʳʝ ʥʘ ʛʠʜʨʦʧʨʝʩʩʘʭ, ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʧʷʪʴ ʛʨʫʧʧ, 

ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣ. 2. 

ʉʦʩʪʘʚʣʝʥʠʝ ʯʝʨʪʝʞʘ ʧʦʢʦʚʢʠ, ʚʳʙʦʨ ʧʝʨʝʭʦʜʦʚ ʰʪʘʤʧʦʚʢʠ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʨʘʟʤʝʨʦʚ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʥʘ 

ʤʦʣʦʪʘʭ. 

ʊʘʙʣʠʮʘ 2.  ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʢʦʚʦʢ, ʰʪʘʤʧʫʝʤʳʭ ʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʝʩʩʘʭ 



 

 

ɻʨʫʧʧʘ 

ʇʦʜʛʨʫʧʧʳ 

ʘ ʙ 

I ï ʧʦʢʦʚʢʠ ʚ ʚʠʜʝ 

ʩʪʘʢʘʥʦʚ ʠ ʚʪʫʣʦʢ 

ʉ ʛʣʫʙʦʢʠʤʠ ʧʦʣʦʩʪʷʤʠ 

 

ʉʦ ʩʢʚʦʟʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ 

 

II ï ʧʦʢʦʚʢʠ ʚ ʚʠʜʝ 

ʯʘʰʝʢ ʠ ʚʪʫʣʦʢ 

ʉʧʣʦʰʥʳʝ 

 

ʉ ʥʝʛʣʫʙʦʢʠʤʠ ʧʦʣʦʩʪʷʤʠ 

 

III ï ʧʦʢʦʚʢʠ ʬʘʩʦʥʥʳʝ 

ʉʧʣʦʰʥʳʝ 

 

ʇʫʩʪʦʪʝʣʳʝ 

 

IV ï ʧʦʢʦʚʢʠ 

ʩ ʙʦʢʦʚʳʤʠ ʧʦʣʦʩʪʷʤʠ 
 

V ï ʧʦʢʦʚʢʠ ʨʘʟʣʠʯʥʳʭ 

ʧʘʥʝʣʝʡ ʠ ʪ.ʧ. 
 

  



 

 

7. ʀʟʦʪʝʨʤʠʯʝʩʢʘʷ ʰʪʘʤʧʦʚʢʘ 

ʇʨʦʮʝʩʩʳ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʩʧʦʩʦʙʦʚ ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʠ ʪʝʤ, ʯʪʦ ʬʦʨʤʦʠʟʤʝʥʝʥʠʝ ʥʘʛʨʝʪʦʡ ʟʘʛʦʪʦʚʢʠ 

ʦʩʫɦʝʩʪʚʣʷʶʪ ʚ ʠʥʩʪʨʫʤʝʥʪʝ (ʰʪʘʤʧʝ), ʥʘʛʨʝʪʦʤ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ 

ʟʘʛʦʪʦʚʢʠ. ʊʝʨʤʠʥ çʠʟʦʪʝʨʤʠʯʝʩʢʦʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝè ʦʪʨʘʞʘʝʪ ʫʩʣʦʚʠʷ ʧʨʦʮʝʩʩʘ, 

ʘ ʥʝ ʪʝʤʧʝʨʘʪʫʨʫ ʰʪʘʤʧʫʝʤʦʛʦ ʤʝʪʘʣʣʘ, ʢʦʪʦʨʘʷ ʚ ʧʨʦʮʝʩʩʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʙʫʜʝʪ 

ʧʦʚʳʰʘʪʴʩʷ ʙʣʘʛʦʜʘʨʷ ʪʝʧʣʦʚʦʤʫ ʵʬʬʝʢʪʫ ʜʝʬʦʨʤʘʮʠʠ (ʚʳʜʝʣʝʥʠʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ ʧʨʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ ʟʘʛʦʪʦʚʢʠ). 

 

ʈʠʩ. 71 ʂʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ: ʘ ï ʚʥʝʰʥʠʡ ʚʠʜ ʰʪʘʤʧʘ ʜʣʷ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʰʪʘʤʧʦʚʢʠ 

ʟʘʛʦʪʦʚʢʠ ʣʦʧʘʪʢʠ ʘʚʠʘʮʠʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ; ʙ ï ʛʨʘʚʶʨʘ ʰʪʘʤʧʘ 

ʀʟʦʪʝʨʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʦʟʜʘʶʪ, ʠʩʧʦʣʴʟʫʷ ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʵʥʝʨʛʠʠ ʥʘʛʨʝʚʘʪʴ 

ʠʥʩʪʨʫʤʝʥʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʜʝʬʦʨʤʘʮʠʠ ʟʘʛʦʪʦʚʢʠ (~1000 Áʉ). ʐʪʘʤʧʦʚʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ ʦʙʳʯʥʦ ʩʣʫʞʘʪ ʞʘʨʦʧʨʦʯʥʳʝ ʣʠʪʝʡʥʳʝ ʩʧʣʘʚʳ ʪʠʧʘ ɾʉ6ʋ ʥʘ 

ʥʠʢʝʣʝʚʦʡ ʦʩʥʦʚʝ. ʅʘ ʨʠʩ. 9 ʧʨʠʚʝʜʝʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʰʪʘʤʧʘ ʜʣʷ 

ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʰʪʘʤʧʦʚʢʠ. ɿʘʛʦʪʦʚʢʠ ʧʦʜ ʠʟʦʪʝʨʤʠʯʝʩʢʫʶ ʰʪʘʤʧʦʚʢʫ ʥʘʛʨʝʚʘʶʪ 

ʠʣʠ ʘʚʪʦʥʦʤʥʦ ʚ ʥʘʛʨʝʚʘʪʝʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ, ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʰʪʘʤʧʦʚʦʤ 

ʙʣʦʢʝ. ʇʨʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʩʤʘʟʢʠ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʪʝʢʣʦʵʤʘʣʠ 

ʠ ʧʳʣʝʚʠʜʥʳʝ ʚʝʱʝʩʪʚʘ. 

 



 

 

 

ʈʠʩ. 72 ʉʭʝʤʘ ʰʪʘʤʧʦʚʦʛʦ ʙʣʦʢʘ ʜʣʷ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʰʪʘʤʧʦʚʢʠ: 1, 3 ï ʥʠʞʥʷʷ ʠ ʚʝʨʭʥʷʷ ʯʘʩʪʠ 

ʰʪʘʤʧʘ; 2 ï ʜʝʬʦʨʤʠʨʫʝʤʘʷ ʟʘʛʦʪʦʚʢʘ; 4, 12 ï ʰʪʘʤʧʦʜʝʨʞʘʪʝʣʠ; 5, 7, 10 ï ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʝ 

ʢʦʞʫʭʠ; 6, 9 ï ʦʧʦʨʥʳʝ ʧʣʠʪʳ; 8 ï ʟʘʛʨʫʟʦʯʥʦʝ ʦʢʥʦ; 11 ï ʠʥʜʫʢʪʦʨʳ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʦʪʝʨʤʠʯʝʩʢʫʶ ʰʪʘʤʧʦʚʢʫ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʪʦʯʥʳʭ ʟʘʛʦʪʦʚʦʢ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʠʟ ʪʠʪʘʥʦʚʳʭ, ʘʣʶʤʠʥʠʝʚʳʭ ʠ 

ʪʨʫʜʥʦʜʝʬʦʨʤʠʨʫʝʤʳʭ ʞʘʨʦʧʨʦʯʥʳʭ ʩʪʘʣʝʡ ʠ ʩʧʣʘʚʦʚ. 

ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʫʩʪʘʥʦʚʦʢ ʷʚʣʷʝʪʩʷ ʤʦʥʪʠʨʫʝʤʳʡ ʥʘ ʧʨʝʩʩʝ ʰʪʘʤʧʦʚʳʡ 

ʙʣʦʢ ʩ ʥʘʛʨʝʚʘʪʝʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. ʅʘ ʨʠʩ. 10 ʧʦʢʘʟʘʥ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʰʪʘʤʧʦʚʦʛʦ ʙʣʦʢʘ ʩ ʥʘʛʨʝʚʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ʅʠʞʥʷʷ 1 ʠ ʚʝʨʭʥʷʷ 3 ʯʘʩʪʠ ʰʪʘʤʧʘ ʢʨʝʧʷʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ 

ʰʪʘʤʧʦʜʝʨʞʘʪʝʣʷʤ 12 ʠ 4, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʧʣʠʪʘʤʠ 9 ʠ 6. ʐʪʘʤʧʦʚʳʡ ʙʣʦʢ 

ʩʥʘʙʞʝʥ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʡ ʟʘʱʠʪʦʡ, ʚʳʧʦʣʥʝʥʥʦʡ ʚ ʚʠʜʝ ʜʚʫʭ ʢʦʞʫʭʦʚ: ʥʠʞʥʝʛʦ 

ʥʝʧʦʜʚʠʞʥʦʛʦ 10 ʠ ʚʝʨʭʥʝʛʦ ʧʦʜʚʠʞʥʦʛʦ 7. ʂʦʞʫʭ 7 ʧʨʠ ʭʦʜʝ ʧʦʣʟʫʥʘ ʚʚʝʨʭ ʥʝ 

ʚʳʭʦʜʠʪ ʠʟ ʢʦʞʫʭʘ 10, ʥʝ ʥʘʨʫʰʘʷ ʪʝʧʣʦʠʟʦʣʷʮʠʶ. ʐʪʘʤʧʳ ʥʘʛʨʝʚʘʶʪ, ʥʘʧʨʠʤʝʨ, 

ʩ ʧʦʤʦʱʴʶ ʠʥʜʫʢʪʦʨʦʚ 11, ʘ ʟʘʛʨʫʟʢʘ ʠ ʚʳʛʨʫʟʢʘ ʟʘʛʦʪʦʚʦʢ 2 ʚʳʧʦʣʥʷʝʪʩʷ ʯʝʨʝʟ 

ʩʧʝʮʠʘʣʴʥʦʝ ʦʢʥʦ 8, ʚʳʧʦʣʥʝʥʥʦʝ ʚ ʢʦʞʫʭʝ 10. 

ɼʣʷ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʰʪʘʤʧʦʚʢʠ ʠʩʧʦʣʴʟʫʶʪ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʨʝʩʩʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʢʦʨʦʩʪʴ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦ 5 ʤʤ/ʩ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ï ʠ 

ʠʥʦʝ ʢʫʟʥʝʯʥʦ-ʰʪʘʤʧʦʚʦʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʨʝʩʩʳ ʧʦʟʚʦʣʷʶʪ 

ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʰʪʘʤʧʦʚʢʠ. ʅʘ ʨʠʩ. 18 ʧʨʠʚʝʜʝʥ ʦʙʱʠʡ ʚʠʜ ʫʯʘʩʪʢʘ 

ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʰʪʘʤʧʦʚʢʠ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʝ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʨʝʩʩʳ ʥʦʤʠʥʘʣʴʥʦʡ ʩʠʣʦʡ 6,3 ʄʅ (630 ʪʩ), ʘ ʥʘ ʨʠʩ. 19 ï ʨʘʙʦʯʘʷ 

ʟʦʥʘ ʧʨʝʩʩʘ ʜʣʷ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʰʪʘʤʧʦʚʢʠ. 



 

 

ɺ ʩʦʩʪʘʚ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚʭʦʜʷʪ: ʩʠʩʪʝʤʘ 

ʥʘʛʨʝʚʘ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʰʪʘʤʧʦʚ ʠ ʰʪʘʤʧʦʚʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ; ʩʠʩʪʝʤʘ ʪʝʨʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʪʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ; ʩʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ. 

 

ʈʠʩ. 73 ʆʙʱʠʡ ʚʠʜ ʫʯʘʩʪʢʘ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʰʪʘʤʧʦʚʢʠ (ʚʠʜ ʩʟʘʜʠ), ʦʩʥʘʱʝʥʥʦʛʦ 

ʠʟʦʪʝʨʤʠʯʝʩʢʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ, ʚʳʧʦʣʥʝʥʥʳʤʠ ʥʘ ʙʘʟʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʝʩʩʦʚ ʩ ʥʦʤʠʥʘʣʴʥʦʡ 

ʩʠʣʦʡ 6,3 ʄʅ (630 ʪʩ) 

 

ʈʠʩ. 74 ʈʘʙʦʯʘʷ ʟʦʥʘ ʧʨʝʩʩʘ ʜʣʷ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʰʪʘʤʧʦʚʢʠ 

ʉʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʰʪʘʤʧʦʚʢʝ 

ʩʤʝʱʘʝʪ ʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʫʧʨʦʯʥʝʥʠʷ ʠ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʟʫʧʨʦʯʥʝʥʠʷ, ʯʪʦ ʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʫʤʝʥʴʰʝʥʠʶ ʩʠʣʳ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʘʢʞʝ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʝʢʣʦʩʤʘʟʦʢ. 

ʋʤʝʥʴʰʝʥʠʝ ʩʠʣʳ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ 

ʰʪʘʤʧʦʚʢʠ ʤʝʥʝʝ ʤʦʱʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʵʢʦʥʦʤʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʠ ʠ 



 

 

ʵʥʝʨʛʠʶ. ʀʟʦʪʝʨʤʠʯʝʩʢʘʷ ʰʪʘʤʧʦʚʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʯʠʩʣʘ ʧʝʨʝʭʦʜʦʚ 

ʰʪʘʤʧʦʚʢʠ ʜʝʪʘʣʝʡ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʠ ʨʝʘʣʠʟʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʤʥʦʛʦʰʪʫʯʥʦʡ 

ʰʪʘʤʧʦʚʢʠ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʜʝʪʘʣʝʡ ʧʨʦʩʪʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʢʦʥʪʘʢʪʥʦʛʦ ʪʨʝʥʠʷ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ 

ʩʪʝʢʣʦʵʤʘʣʝʡ ʠ ʦʜʥʦʨʦʜʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʧʦʚʳʰʘʶʪ ʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʜʝʬʦʨʤʘʮʠʠ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʧʣʘʩʪʠʯʥʦʩʪʠ ʤʝʪʘʣʣʘ, ʩʚʷʟʘʥʥʦʝ ʩ ʙʦʣʝʝ ʧʦʣʥʳʤ ʧʨʦʪʝʢʘʥʠʝʤ 

ʨʘʟʫʧʨʦʯʥʷʶʱʠʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ çʟʘʣʝʯʠʚʘʥʠʝè ʤʠʢʨʦʧʦʨ ʧʨʠ ʧʦʥʠʞʝʥʥʳʭ 

ʩʢʦʨʦʩʪʷʭ ʜʝʬʦʨʤʘʮʠʠ. ʀʟʦʪʝʨʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʪʢʨʳʚʘʶʪ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʰʪʘʤʧʦʚʢʠ ʤʘʣʦʧʣʘʩʪʠʯʥʳʭ ʚ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʀʟʦʪʝʨʤʠʯʝʩʢʘʷ ʰʪʘʤʧʦʚʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʰʪʘʤʧʦʚʢʠ (ʧʦʢʦʚʢʠ) 

ʧʦʚʳʰʝʥʥʦʡ ʪʦʯʥʦʩʪʠ ʠ ʩʣʦʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ (ʨʠʩ. 13), ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʦʪʦʨʳʭ 

ʦʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʦʡ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʩ ʥʝʙʦʣʴʰʠʤʠ ʰʪʘʤʧʦʚʦʯʥʳʤʠ ʫʢʣʦʥʘʤʠ 

ʠʣʠ ʙʝʟ ʥʠʭ, ʩ ʨʝʟʢʠʤʠ ʧʝʨʝʧʘʜʘʤʠ ʩʝʯʝʥʠʡ, ʤʘʣʳʤʠ ʨʘʜʠʫʩʘʤʠ ʠ ʧʨʠʧʫʩʢʘʤʠ ʥʘ 

ʦʙʨʘʙʦʪʢʫ ʨʝʟʘʥʠʝʤ, ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʯʠʩʣʦʤ ʧʝʨʝʭʦʜʦʚ 

ʰʪʘʤʧʦʚʢʠ. 

 

ʈʠʩ. 75 ɿʘʛʦʪʦʚʢʠ ʪʠʪʘʥʦʚʳʭ ʣʦʧʘʪʦʢ ʘʚʠʘʮʠʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʦʪʰʪʘʤʧʦʚʘʥʥʳʝ ʚ 

ʠʟʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʰʪʘʤʧʦʚʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ: 

- ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠʷ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʩʠʩʪʝʤʳ ʧʨʝʩʩ-ʰʪʘʤʧ ʠʟ-ʟʘ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʝʬʦʨʤʠʨʦʚʘʥʠʶ ʰʪʘʤʧʫʝʤʦʛʦ 

ʤʝʪʘʣʣʘ; 



 

 

- ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʢʨʘʱʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʚʳʰʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʨʘʟʤʝʨʦʚ ʧʦʢʦʚʦʢ; 

- ʩʥʠʞʝʥʠʝʤ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʦʙʲʝʤʝ ʰʪʘʤʧʦʚʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʫʤʝʥʴʰʠʪʴ ʝʝ ʧʦʚʦʜʢʠ ʧʨʠ ʦʩʪʳʚʘʥʠʠ ʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʝ; 

- ʫʤʝʥʴʰʝʥʠʝʤ ʪʦʣʱʠʥʳ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʜʝʬʝʢʪʥʦʛʦ ʩʣʦʷ ʠ ʫʣʫʯʰʝʥʠʝʤ 

ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʢʦʚʦʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʥʴʰʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʥʘʛʨʝʪʦʛʦ ʤʝʪʘʣʣʘ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʳʭ 

ʟʘʱʠʪʥʦ-ʩʤʘʟʦʯʥʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʦʩʥʦʚʝ ʩʪʝʢʣʘ (ʥʘʧʨʠʤʝʨ, ʩʪʝʢʣʦʩʤʘʟʦʢ 

ʪʠʧʘ ʕɺʊ-24, ʕɺʊ-25 ʠ ʜʨ.). 

ʀʟʦʪʝʨʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʜʝʬʦʨʤʘʮʠʠ ʟʘʛʦʪʦʚʢʠ ʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʰʪʘʤʧʦʚʢʫ ʚ ʩʦʩʪʦʷʥʠʠ ʩʚʝʨʭʧʣʘʩʪʠʯʥʦʩʪʠ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʠʟʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʪʵʥʦʚʳʝ ʠ ʩʧʠʨʘʣʴʥʳʝ, ʠʥʜʫʢʮʠʦʥʥʳʝ ʠ ʛʘʟʦʚʳʝ ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʯʝʨʪʝʞʘ ʰʪʘʤʧʦʚʢʠ ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʬʦʨʤʳ ʠ ʯʠʩʣʘ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʝʨʝʭʦʜʦʚ ʧʦʣʴʟʫʶʪʩʷ ʪʝʤʠ ʞʝ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ, ʯʪʦ ʠ ʜʣʷ ʢʦʚʢʠ 

ʥʘ ʤʦʣʦʪʘʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʚ ʫʢʣʦʥʳ ʠ ʧʨʠʧʫʩʢʠ. 
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ʇʨʠʣʦʞʝʥʠʝ 4 

ʇʝʨʝʯʝʥʴ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʤʦʜʝʣʝʡ ʩʪʘʥʢʦʚ ʩ ʏʇʋ ʜʣʷ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

 ̄

ʅʘʠʤʝʥʦʚʘʥ

ʠʝ 

ʦʙʦʨʫʜʦʚʘʥ

ʠ ̫

ʉʩʳʣʢʘ 

ʊʦʢʘʨʥʳʝ ʩʪʘʥʢʠ 

1 
DMG NEF 

400 

https://ru.dmgmori.com/products/machines/turning/universal-

turning/nef/nef-400 

2 
DMG CTX 

310 ecoline 

https://ru.dmgmori.com/products/machines/turning/universal-turning/ctx-

ecoline/ctx-310-ecoline 

3 
DMG CTX 

510 ecoline 

https://ru.dmgmori.com/products/machines/turning/universal-turning/ctx-

ecoline/ctx-510-ecoline 

4 
HAAS ST-

10 

https://www.haascnc.com/ru/machines/lathes/st/models/standard/st-

10.html 

5 
HAAS ST-

15 

https://www.haascnc.com/ru/machines/lathes/st/models/standard/st-

15.html 

6 
HAAS ST-

20 

https://www.haascnc.com/ru/machines/lathes/st/models/standard/st-

20.html 

7 
HAAS ST-

35 

https://www.haascnc.com/ru/machines/lathes/st/models/standard/st-

35.html 

8 
SPINNER 

TC 300-52 
http://spinner-russia.ru/wp-content/uploads/2017/06/TC300_ru.pdf 

9 

EMCO 

MAXXTUR

N 65 

https://www.emco-

world.com/ru/produkt/tokarnyi/cat/10/d/2/p/16%2C10/pr/maxxturn-

65.html 

1

0 

EMCO 

MAXXTUR

N 95 

https://www.emco-

world.com/ru/produkt/tokarnyi/cat/10/d/2/p/17%2C10/pr/maxxturn-

95.html 

1

1 

Doosan 

Lynx 220 

http://doosan-stanki.ru/wp-content/uploads/DOOSAN-ʪʦʢʘʨʥʳʝ-ʮʝʥʪʨʳ-

Lynx-220-300.pdf 

1

2 

Hyundai 

L300 

https://machinery.venten.ee/wp-content/uploads/2019/01/07.-L300-

Serieseng-Ver2.pdf 

https://ru.dmgmori.com/products/machines/turning/universal-turning/nef/nef-400
https://ru.dmgmori.com/products/machines/turning/universal-turning/nef/nef-400
https://ru.dmgmori.com/products/machines/turning/universal-turning/ctx-ecoline/ctx-310-ecoline
https://ru.dmgmori.com/products/machines/turning/universal-turning/ctx-ecoline/ctx-310-ecoline
https://ru.dmgmori.com/products/machines/turning/universal-turning/ctx-ecoline/ctx-510-ecoline
https://ru.dmgmori.com/products/machines/turning/universal-turning/ctx-ecoline/ctx-510-ecoline
https://www.haascnc.com/ru/machines/lathes/st/models/standard/st-10.html
https://www.haascnc.com/ru/machines/lathes/st/models/standard/st-10.html
https://www.haascnc.com/ru/machines/lathes/st/models/standard/st-15.html
https://www.haascnc.com/ru/machines/lathes/st/models/standard/st-15.html
https://www.haascnc.com/ru/machines/lathes/st/models/standard/st-20.html
https://www.haascnc.com/ru/machines/lathes/st/models/standard/st-20.html
https://www.haascnc.com/ru/machines/lathes/st/models/standard/st-35.html
https://www.haascnc.com/ru/machines/lathes/st/models/standard/st-35.html
http://spinner-russia.ru/wp-content/uploads/2017/06/TC300_ru.pdf
https://www.emco-world.com/ru/produkt/tokarnyi/cat/10/d/2/p/16%2C10/pr/maxxturn-65.html
https://www.emco-world.com/ru/produkt/tokarnyi/cat/10/d/2/p/16%2C10/pr/maxxturn-65.html
https://www.emco-world.com/ru/produkt/tokarnyi/cat/10/d/2/p/16%2C10/pr/maxxturn-65.html
https://www.emco-world.com/ru/produkt/tokarnyi/cat/10/d/2/p/17%2C10/pr/maxxturn-95.html
https://www.emco-world.com/ru/produkt/tokarnyi/cat/10/d/2/p/17%2C10/pr/maxxturn-95.html
https://www.emco-world.com/ru/produkt/tokarnyi/cat/10/d/2/p/17%2C10/pr/maxxturn-95.html
http://doosan-stanki.ru/wp-content/uploads/DOOSAN-токарные-центры-Lynx-220-300.pdf
http://doosan-stanki.ru/wp-content/uploads/DOOSAN-токарные-центры-Lynx-220-300.pdf
https://machinery.venten.ee/wp-content/uploads/2019/01/07.-L300-Serieseng-Ver2.pdf
https://machinery.venten.ee/wp-content/uploads/2019/01/07.-L300-Serieseng-Ver2.pdf


 

 

1

3 

Hyundai 

L400 

https://www.hillaryinc.com/index_htm_files/hyundai-l400-

turningcenter.pdf  

1

4 

TRAUB 

TNA300 

https://ru.index-

traub.com/fileadmin/user_upload/TRAUB/TNA300/TRAUB_TNA300_R

US.pdf 

1

5 

TRAUB 

TNA500 

https://ru.index-

traub.com/fileadmin/user_upload/TRAUB/TNA500/TNA500_Flyer_1019

_EN_web.pdf 

1

6 

TRAUB 

TNA500 

https://ru.index-

traub.com/fileadmin/user_upload/TRAUB/TNA500/TNA500_Flyer_1019

_EN_web.pdf 

1

7 

INDEX 

B400 

https://ru.index-

traub.com/fileadmin/user_upload/INDEX/B400/INDEX_B400_EN.pdf 

1

8 

INDEX 

B500 

https://ru.index-

traub.com/fileadmin/user_upload/INDEX/B500/B500_Flyer_1019_EN_w

eb.pdf 

 

https://www.hillaryinc.com/index_htm_files/hyundai-l400-turningcenter.pdf
https://www.hillaryinc.com/index_htm_files/hyundai-l400-turningcenter.pdf
https://ru.index-traub.com/fileadmin/user_upload/TRAUB/TNA300/TRAUB_TNA300_RUS.pdf
https://ru.index-traub.com/fileadmin/user_upload/TRAUB/TNA300/TRAUB_TNA300_RUS.pdf
https://ru.index-traub.com/fileadmin/user_upload/TRAUB/TNA300/TRAUB_TNA300_RUS.pdf
https://ru.index-traub.com/fileadmin/user_upload/TRAUB/TNA500/TNA500_Flyer_1019_EN_web.pdf
https://ru.index-traub.com/fileadmin/user_upload/TRAUB/TNA500/TNA500_Flyer_1019_EN_web.pdf
https://ru.index-traub.com/fileadmin/user_upload/TRAUB/TNA500/TNA500_Flyer_1019_EN_web.pdf
https://ru.index-traub.com/fileadmin/user_upload/TRAUB/TNA500/TNA500_Flyer_1019_EN_web.pdf
https://ru.index-traub.com/fileadmin/user_upload/TRAUB/TNA500/TNA500_Flyer_1019_EN_web.pdf
https://ru.index-traub.com/fileadmin/user_upload/TRAUB/TNA500/TNA500_Flyer_1019_EN_web.pdf

































