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     ʢ.ʬ.-ʤ.ʥ.  ʃ.ɺ. ʂʦʥʯʠʥʘ 
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     ʢ.ʪ.ʥ., ʜʦʮʝʥʪ  ɺ.ɺ. ʈʦʞʢʦʚ 
ʧʦʜʧʠʩʴ                 ʌʀʆ 
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ʂʦʥʩʧʝʢʪ  ʣʝʢʮʠʡ 
(ʩʦʩʪʘʚʠʪʝʣʠ ʂʦʥʯʠʥʘ ʃ.ɺ., ʉʪʝʧʘʥʦʚ ɸ.ʇ.) 
 
ʊʝʤʘ 1. ɺʚʝʜʝʥʠʝ. ʅʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʟʦʪʨʦʧʥʦʛʦ ʪʝʣʘ. 

1.1. ʆʩʥʦʚʥʳʝ ʜʦʧʫʱʝʥʠʷ ʚ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ 

 

ʇʨʠ ʚʳʙʦʨʝ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʞʜʝ ʚʩʝʛʦ, ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʜʦʧʫʱʝʥʠʷ: 

1. ʉʭʝʤʘʪʠʟʘʮʠʷ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ. ʄʘʪʝʨʠʘʣ ʢʦʥʩʪʨʫʢʮʠʠ ʩʯʠʪʘʝʪʩʷ: ʩʧʣʦʰʥʳʤ, ʪ.ʝ. 

ʟʘʧʦʣʥʷʝʪ ʚʝʩʴ ʦʙʲʝʤ ʙʝʟ ʧʫʩʪʦʪ ʚ ʧʨʝʜʝʣʘʭ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʛʨʘʥʠʮ; ʦʜʥʦʨʦʜʥʳʤ, ʪ.ʝ. ʩʚʦʡʩʪʚʘ 

ʤʘʪʝʨʠʘʣʘ ʧʦ ʚʩʝʤʫ ʦʙʲʝʤʫ ʦʜʠʥʘʢʦʚʳ; ʠʟʦʪʨʦʧʥʳʤ, ʪ.ʝ. ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʧʦ ʚʩʝʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʦʜʠʥʘʢʦʚʳ. 

2. ʄʘʪʝʨʠʘʣ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʙʦʪʘʝʪ ʚ ʧʨʝʜʝʣʘʭ ʠʜʝʘʣʴʥʦʡ ʫʧʨʫʛʦʩʪʠ. ʋʧʨʫʛʦʩʪʴ ï ʩʚʦʡʩʪʚʦ 

ʪʝʣʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʩʚʦʠ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʫ ʧʦʩʣʝ ʩʥʷʪʠʷ ʥʘʛʨʫʟʢʠ. ʇʨʠʥʮʠʧ 

ʥʘʯʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ (ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʞʝʩʪʢʦʩʪʠ) ï ʜʝʬʦʨʤʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʧʦʜ ʥʘʛʨʫʟʢʦʡ 

ʤʘʣʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʤʝʨʘʤʠ ʩʘʤʦʛʦ ʪʝʣʘ. 

3. ʇʨʠʥʮʠʧ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʜʝʡʩʪʚʠʷ ʩʠʣ: ʨʝʟʫʣʴʪʘʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ ʩʠʣ ʨʘʚʝʥ 

ʩʫʤʤʝ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʠʭ ʞʝ ʩʠʣ, ʧʨʠʣʦʞʝʥʥʳʭ ʦʪʜʝʣʴʥʦ ʚ ʣʶʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

 

1.2 ʕʣʝʤʝʥʪʳ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤ 

 

ʊʝʣʦ, ʫ ʢʦʪʦʨʦʛʦ ʦʜʠʥ ʨʘʟʤʝʨ (ʜʣʠʥʘ) ʤʥʦʛʦ ʙʦʣʴʰʝ ʜʚʫʭ ʜʨʫʛʠʭ (ʧʦʧʝʨʝʯʥʳʝ ʨʘʟʤʝʨʳ) 

ʥʘʟʳʚʘʶʪ ʙʨʫʩʦʤ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʙʘʣʢʠ, ʚʘʣʳ, ʦʩʠ ʠ ʜʨ. 

ʊʝʣʦ, ʫ ʢʦʪʦʨʦʛʦ ʜʚʘ ʨʘʟʤʝʨʘ ʤʥʦʛʦ ʙʦʣʴʰʝ ʪʨʝʪʴʝʛʦ (ʪʦʣʱʠʥʳ) ʠ ʦʯʝʨʯʝʥʳ 

ʢʨʠʚʦʣʠʥʝʡʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʥʘʟʳʚʘʶʪ ʦʙʦʣʦʯʢʘʤʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʪʝʥʢʠ ʨʝʟʝʨʚʫʘʨʦʚ, 

ʩʦʩʫʜʦʚ, ʢʫʧʦʣʘ ʟʜʘʥʠʡ ʠ ʜʨ. 

ɽʩʣʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʷʤʦʣʠʥʝʡʥʳʝ, ʪʦ ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ ʦʪʥʦʩʷʪ ʢ ʧʣʘʩʪʠʥʘʤ (ʧʣʠʪʳ 

ʧʝʨʝʢʨʳʪʠʡ, ʧʣʦʩʢʠʝ ʢʨʳʰʢʠ, ʜʥʠʱʘ ʨʝʟʝʨʚʫʘʨʦʚ ʠ ʜʨ.). 

ʊʝʣʘ, ʫ ʢʦʪʦʨʳʭ ʚʩʝ ʪʨʠ ʨʘʟʤʝʨʘ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ ʥʘʟʳʚʘʶʪ ʤʘʩʩʠʚʘʤʠ. ʕʪʦ ʬʫʥʜʘʤʝʥʪʳ 

ʟʜʘʥʠʡ, ʦʩʥʦʚʘʥʠʷ ʤʘʰʠʥ, ʰʘʨʦʚʳʝ ʦʧʦʨʳ, ʢʘʪʢʠ ʠ ʜʨ. 

 

1.3 ɺʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʩʠʣʳ. ʄʝʪʦʜ ʩʝʯʝʥʠʡ 

 

ʅʘʛʨʫʟʢʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʛʨʫʞʝʥʥʦʤʫ ʠʤʠ ʪʝʣʫ ʷʚʣʷʶʪʩʷ ʚʥʝʰʥʠʤʠ ʩʠʣʘʤʠ. ʈʘʟʣʠʯʘʶʪ 

ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʣʳ , ʤʦʤʝʥʪʳ ʩʠʣ ʠ ʩʠʣʳ ʨʝʘʢʮʠʡ. 

ʉʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʩʠʣʳ ï ʵʪʦ ʚʥʝʰʥʠʝ ʩʠʣʳ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʥʘ ʪʝʣʦ ʯʝʨʝʟ ʧʣʦʱʘʜʢʫ, ʨʘʟʤʝʨʳ 

ʢʦʪʦʨʦʡ ʦʯʝʥʴ ʤʘʣʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʤʝʨʘʤʠ ʵʪʦʛʦ ʪʝʣʘ .ʀʟʤʝʨʷʶʪ ʚ ʝʜʠʥʠʮʘʭ ʩʠʣʳ [ʢʛ, ʅ]. 

ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʣʳ - ʵʪʦ ʩʠʣʳ, ʧʨʠʣʦʞʝʥʥʳʝ ʥʝʧʨʝʨʳʚʥʦ ʧʦ ʜʣʠʥʝ ʠʣʠ ʧʣʦʱʘʜʠ ʪʝʣʘ. 

ʅʘʧʨʠʤʝʨ, ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʩ ʙʨʫʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʛʨʫʟʢʫ, ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʧʦ ʜʣʠʥʝ ʝʛʦ. 

ʀʟʤʝʨʷʶʪ ʚ ʝʜʠʥʠʮʘʭ [ʢʛ/ʤ, ʢʛ/ʤ
2
, ʅ/ʤ, ʅ/ʤ

2
]. 

 ʉʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʩʠʣʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʢ ʟʘʜʘʥʥʦʡ ʪʦʯʢʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʟʳʚʘʶʪ ʪʘʢʞʝ, 

ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʤʦʤʝʥʪʳ ʠʣʠ ʧʘʨʳ ʩʠʣ. ʀʟʤʝʨʷʶʪ  ʚ [ʢʛĿʤ, ʅĿʤ]. 

          ʇʫʩʪʴ ʜʘʥʦ ʪʝʣʦ, ʥʘʛʨʫʞʝʥʥʦʝ ʩʪʘʪʠʯʝʩʢʠ ʫʨʘʚʥʦʚʝʰʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʩʠʣ. 

ʇʨʠʤʝʥʠʤ ʤʝʪʦʜ ʩʝʯʝʥʠʡ: ʨʘʩʩʝʯʝʤ ʪʝʣʦ ʠ ʦʪʙʨʦʩʠʤ, ʥʘʧʨʠʤʝʨ, ʣʝʚʫʶ ʯʘʩʪʴ. ʅʘ 

ʦʩʪʘʚʰʫʶʩʷ ʧʨʘʚʫʶ ʯʘʩʪʴ ʢʨʦʤʝ ʚʥʝʰʥʠʭ ʩʠʣ ʙʫʜʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʩʠʣʳ, ʢʦʪʦʨʳʝ ʤʳ ʧʦ 

ʧʨʘʚʠʣʘʤ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʧʨʠʚʝʜʝʤ ʢ ʛʣʘʚʥʦʤʫ ʚʝʢʪʦʨʫ R
C

 ʠ ʛʣʘʚʥʦʤʫ ʤʦʤʝʥʪʫ M
C

 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʩʝʯʝʥʠʷ ʆ. (ʨʠʩ.1) 
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                                                       ʈʠʩʫʥʦʢ 1 

ʏʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʩʠʣ ʥʘʭʦʜʷʪ ʠʟ  ʫʨʘʚʥʝʥʠʡ ʨʘʚʥʦʚʝʩʠʷ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʯʘʩʪʠ ʩʪʝʨʞ-

ʥʷ ʩ ʧʨʠʣʦʞʝʥʥʳʤʠ ʢ ʥʝʡ ʧʨʠʚʝʜʝʥʥʳʤʠ ʚʳʰʝ ʚʥʫʪʨʝʥʥʠʤʠ ʫʩʠʣʠʷʤʠ: 

XF 0=ä ;  N +
i(ʣʝʚ)

XF 0=ä ; 

YF 0=ä ;  QY + 
i(ʣʝʚ)

YF 0=ä ; 

ZF 0=ä ;  Qz +
i(ʣʝʚ)

ZF 0=ä ; 

XM 0=ä ;  MX +
i(ʣʝʚ)

XM 0=ä ; 

YM 0=ä ;  MY +
i(ʣʝʚ)

YM 0=ä ; 

ZM 0=ä ;  MZ +
i(ʣʝʚ)

ZM 0=ä . 

ɺ ʢʘʞʜʦʝ ʠʟ ʵʪʠʭ ʫʨʘʚʥʝʥʠʡ ʙʫʜʝʪ ʚʭʦʜʠʪʴ ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʤʫ ʥʝʠʟʚʝʩʪʥʦʤʫ ʚʥʫʪʨʝʥʥʝʤʫ ʫʩʠʣʠʶ, 

ʢʦʪʦʨʦʝ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ. ɺ ʚʝʨʭʥʝʤ ʠʥʜʝʢʩʝ ʙʫʢʚʳ ʣʝʚ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʩʫʤʤʠʨʫʶʪʩʷ ʧʨʦʝʢʮʠʠ 

ʩʠʣ ʠ ʤʦʤʝʥʪʳ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʩʣʝʚʘ ʦʪ ʩʝʯʝʥʠʷ. 

 

1.4 ʇʦʥʷʪʠʷ ʦ ʥʘʧʨʷʞʝʥʠʷʭ 

 

ʅʘʧʨʷʞʝʥʠʷ ï ʵʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣ, ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ. ɺr -

ʙʝʨʝʤ ʚ ʧʨʝʜʝʣʘʭ ʩʝʯʝʥʠʷ ʪʦʯʢʫ  ʂ  ʠ  ʚʳʜʝʣʠʤ  ʚʦʢʨʫʛ  ʥʝʝ  ʵʣʝʤʝʥʪʘʨʥʫʶ  ʧʣʦʱʘʜʢʫ  ɸD . 

 ʅʘ ʵʪʦʡ ʧʣʦʱʘʜʢʝ ʚʦʟʥʠʢʘʝʪ ʚʥʫʪʨʝʥʥʷʷ ʩʠʣʘ RD  ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

 ʉʨʝʜʥʝʝ ʥʘʧʨʷʞʝʥʠʝ ʉʈʈ  ʚ ʪʦʯʢʝ ʂ ʙʫʜʝʪ ʨʘʚʥʦ (ʨʠʩ.2) 

A

R
ʈʉʈ

D

D
= . 
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ʇʦʣʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʪʦʯʢʝ ʂ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

A

R
ʈ

A D

D
=

­D 0
lim  

 
 

ʈʠʩʫʥʦʢ 2 

1.5. ɻʣʘʚʥʳʝ ʧʣʦʱʘʜʢʠ ʠ ʛʣʘʚʥʳʝ ʥʘʧʨʷʞʝʥʠʷ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘʧʨʷʞʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ 

  

ʉʦʚʦʢʫʧʥʦʩʪʴ ʥʦʨʤʘʣʴʥʳʭ ʠ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʣʦʱʘʜ-

ʢʘʭ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʟʘʜʘʥʥʫʶ ʪʦʯʢʫ, ʥʘʟʳʚʘʝʪʩʷ ʥʘʧʨʷʞʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʚ ʵʪʦʡ ʪʦʯʢʝ. 

ɺ ʦʢʨʝʩʪʥʦʩʪʠ ʣʶʙʦʡ ʪʦʯʢʠ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʪʨʠ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʧʣʦʱʘʜʢʠ, ʥʘ ʢʦ-

ʪʦʨʳʭ ʢʘʩʘʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʙʫʜʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. ʊʘʢʠʝ ʧʣʦʱʘʜʢʠ ʥʘʟʳʚʘʶʪʩʷ ʛʣʘʚʥʳʤʠ. 

ʅʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʛʣʘʚʥʳʭ ʧʣʦʱʘʜʢʘʭ ʧʨʠʥʠʤʘʶʪ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʥʘʟʳʚʘʶʪ-

ʩʷ ʛʣʘʚʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ ʠ ʦʙʦʟʥʘʯʘʶʪʩʷ: ů1, ů2, ů3. ɿʜʝʩʴ ů1 ï ʥʘʠʙʦʣʴʰʝʝ (ʚ ʘʣʛʝʙʨʘʠʯʝʩʢʦʤ 

ʩʤʳʩʣʝ) ʛʣʘʚʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ů3 ï ʥʘʠʤʝʥʴʰʝʝ, ʘ ů2 ï ʧʨʦʤʝʞʫʪʦʯʥʦʝ, ʪ.ʝ. ů1 Ó ů2 Ó ů3. 
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ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʳ ʪʨʠ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʧʨʦʠʟʚʦʣʴʥʳʝ ʧʣʦʱʘʜʢʠ, ʥʘ ʛʨʘʥʷʭ ʢʦʪʦʨʳʭ 

ʜʝʡʩʪʚʫʶʪ ʥʦʨʤʘʣʴʥʳʝ ʠ ʢʘʩʘʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ. ʅʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʧʦʢʘʟʘʥʳ ʨʘʩʪʷʛʠ-

ʚʘʶʱʠʤʠ, ʪ.ʝ. ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ. ʂʘʩʘʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ (ʥʘ ʢʘʞʜʦʡ ʛʨʘʥʠ ʧʦ ʜʚʘ) ʧʦʢʘʟʘʥʳ ʩ 

ʜʚʫʤʷ ʠʥʜʝʢʩʘʤʠ: ʧʝʨʚʳʡ ʠʥʜʝʢʩ ʫʢʘʟʳʚʘʝʪ ʧʘʨʘʣʣʝʣʴʥʦ ʢʘʢʦʡ ʦʩʠ ʢʦʦʨʜʠʥʘʪ ʜʝʡʩʪʚʫʝʪ, ʘ ʚʪʦʨʦʡ 

ï ʥʘ ʛʨʘʥʠ ʩ ʢʘʢʦʡ ʥʦʨʤʘʣʴʶ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʪʦʯʢʝ ʦʧʠʩʳʚʘʝʪʩʷ ʪʝʥʟʦ-

ʨʦʤ ʥʘʧʨʷʞʝʥʠʡ 

X XY XZ

ů YX Y YZ

ZX ZY Z

ů Ű Ű

T Ű ů Ű

Ű Ű ů

è ø
é ù=
é ù
é ùê ú

. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʦʪʣʠʯʥʳʭ ʦʪ ʥʫʣʷ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʛʣʘʚʥʳʭ ʧʣʦʱʘʜʢʘʭ ʨʘʟʣʠ-

ʯʘʶʪ ʪʨʠ ʚʠʜʘ ʥʘʧʨʷʞʝʥʥʳʭ ʩʦʩʪʦʥ̫ʠʡ: 

ɸ 

R
C
D  ɸD  

ʂ 
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1. ɽʩʣʠ ʚʩʝ ʪʨʠ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʷ ʦʪʣʠʯʥʳ ʦʪ ʥʫʣʷ, ʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʦʙʲʝʤ-

ʥʦʝ ʠʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

2. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʜʚʘ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʷ ʦʪʣʠʯʥʳ ʦʪ ʥʫʣʷ, ʘ ʦʜʥʦ ʨʘʚʥʦ ʥʫʣ  ʁï ʠʤʝʝʪ 

ʤʝʩʪʦ ʧʣʦʩʢʦʝ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

3. ɽʩʣʠ ʪʦʣʴʢʦ ʦʜʥʦ ʛʣʘʚʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʦʪʣʠʯʥʦ ʦʪ ʥʫʣʷ, ʘ ʜʚʘ ʜʨʫʛʠʭ ʨʘʚʥʳ ʥʫʣʶ, ʠʤʝʝʪ 

ʤʝʩʪʦ ʦʜʥʦʦʩʥʦʝ (ʣʠʥʝʡʥʦʝ) ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʠ ʥʘʛʣʷʜʥʳʤ ʩʣʫʯʘʝʤ ʦʜʥʦʦʩʥʦʛʦ (ʣʠʥʝʡʥʦʛʦ) ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʷʚʣʷʝʪ-

ʩʷ ʮʝʥʪʨʘʣʴʥʦʝ ʨʘʩʪʞ̫ʝʥʠʝïʩʞʘʪʠʝ ʩʪʝʨʞʥʝʡ.  

 

ʊʝʤʘ 2. ʈʘʩʪʷʞʝʥʠʝ-ʩʞʘʪʠʝ. 

ʎʝʥʪʨʘʣʴʥʳʤ ʨʘʩʪʷʞʝʥʠʝʤ (ʠʣʠ ʩʞʘʪʠʝʤ) ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʡ ʚʠʜ ʜʝʬʦʨʤʘʮʠʠ, ʧʨʠ ʢʦʪʦ-

ʨʦʤ ʚ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ ʙʨʫʩʘ ʚʦʟʥʠʢʘʝʪ ʦʪʣʠʯʥʳʡ ʦʪ ʥʫʣʷ ʪʦʣʴʢʦ ʦʜʠʥ ʚʥʫʪʨʝʥʥʠʡ ʩʠʣʦʚʦʡ 

ʬʘʢʪʦʨ ï ʧʨʦʜʦʣʴʥʘʷ ʩʠʣʘ, ʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʚʥʫʪʨʝʥʥʠʝ ʩʠʣʦʚʳʝ ʬʘʢʪʦʨʳ ʨʘʚʥʳ ʥʫʣʶ. ʕʪʦ ʙʳʚʘʝʪ 

ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʣʠʥʠʷ ʜʝʡʩʪʚʠʷ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ ʚʥʝʰʥʠʭ ʩʠʣ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʦʜʦʣʴʥʦʡ ʦʩʴʶ 

ʩʪʝʨʞʥʷ.  

ʇʨʘʚʠʣʦ ʟʥʘʢʦʚ: ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʧʨʦʜʦʣʴʥʳʝ ʩʠʣʳ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ, ʘ ʩʞʠ-

ʤʘʶʱʠʝ ï ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʧʨʦʜʦʣʴʥʦʡ ʩʠʣʳ N ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʩʝʯʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʧʦʣʫʯʝʥ-

ʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ N ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʪʷʛʠʚʘʶʱʝʡ ʧʨʦʜʦʣʴʥʦʡ ʩʠʣʝ, ʘ ʦʪ-

ʨʠʮʘʪʝʣʴʥʦʝ ï ʩʞʠʤʘʶʱʝʡ. 

 ʅʘ ʵʧʶʨʘʭ ʧʨʦʩʪʘʚʣʷʶʪ ʟʥʘʯʝʥʠʷ ʥʘʡʜʝʥʥʳʭ ʧʨʦʜʦʣʴʥʳʭ ʩʠʣ, ʠʭ ʟʥʘʢ ʠ ʥʘʥʦʩʷʪ ʰʪʨʠʭʦʚʢʫ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʠ ʙʨʫʩʘ. 

ʀʟ ʘʥʘʣʠʟʘ ʵʧʶʨʳ N ʚʳʪʝʢʘʝʪ ʩʣʝʜʫʶʱʝʝ ʧʨʘʚʠʣʦ ʝʝ ʧʨʦʚʝʨʢʠ: ʚ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ 

ʙʨʫʩʘ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʣʦʞʝʥʳ ʚʥʝʰʥʠʝ ʘʢʪʠʚʥʳʝ (F) ʠʣʠ ʨʝʘʢʪʠʚʥʳʝ (R) ʩʠʣʳ, ʥʘ ʵʧʶʨʝ 

ʧʨʦʜʦʣʴʥʳʭ ʩʠʣ ʚʦʟʥʠʢʘʶʪ ʩʢʘʯʢʠ, ʨʘʚʥʳʝ ʧʦ ʚʝʣʠʯʠʥʝ ʵʪʠʤ ʥʘʛʨʫʟʢʘʤ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʚʳʰʝ ʤʝʪʦʜʘ ʩʝʯʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚʚʠʜʫ: ʝʩʣʠ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝ ʯʘʩʪʠ ʙʨʫʩʘ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʦʧʦʨʥʳʝ ʩʚʷʟʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʝʘʢʮʠʠ ʦʧʦʨ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʨʷʜʫ ʚʥʝʰʥʠʭ ʩʠʣ. 

ɺʥʝʰʥʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʛʨʘʥʠʮ ʛʨʫʟʦʚʳʭ ʫʯʘʩʪʢʦʚ ʷʚʣʷʶʪʩʷ: ʤʝʩʪʘ ʧʨʠʣʦʞʝʥʠʷ ʚʥʝʰʥʠʭ 

ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʫʩʠʣʠʡ, ʤʝʩʪʘ ʥʘʯʘʣʘ ʠʣʠ ʦʢʦʥʯʘʥʠʷ ʜʝʡʩʪʚʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʤʝʩʪʘ 

ʠʟʤʝʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʚ ʩʣʫʯʘʝ ʫʯʝʪʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʙʨʫʩʘ ï 

ʤʝʩʪʘ ʨʝʟʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʦʣʴʟʫʶʪʩʷ ʛʠʧʦʪʝʟʦʡ ʧʣʦʩʢʠʭ ʩʝʯʝʥʠʡ ɹʝʨʥʫʣʣʠ: 

ʩʝʯʝʥʠʷ ʧʣʦʩʢʠʝ ʠ ʥʦʨʤʘʣʴʥʳʝ ʢ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʙʨʫʩʘ ʜʦ ʜʝʬʦʨʤʘʮʠʠ, ʦʩʪʘʶʪʩʷ ʧʣʦʩʢʠʤʠ ʠ 

ʥʦʨʤʘʣʴʥʳʤʠ ʢ ʵʪʦʡ ʦʩʠ ʠ ʧʦʩʣʝ ʜʝʬʦʨʤʘʮʠʠ. 

ʇʨʦʜʦʣʴʥʘʷ ʩʠʣʘ N  ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʩʝʯʝʥʠʶ, ʚʳʟʳʚʘʷ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ 
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ʛʜʝ ɸ - ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʙʨʫʩʘ. 

2.1  ʇʨʦʜʦʣʴʥʳʝ ʠ ʧʦʧʝʨʝʯʥʳʝ ʜʝʬʦʨʤʘʮʠʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ. 
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ʈʠʩʫʥʦʢ 3 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ F ʙʨʫʩ ʜʣʠʥʦʡ ?ʫʜʣʠʥʷʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ?D, ʢʦʪʦʨʫʶ ʥʘʟʳʚʘʶʪ ʧʦʣʥʳʤ 

ʠʣʠ ʘʙʩʦʣʶʪʥʳʤ ʫʜʣʠʥʝʥʠʝʤ (ʧʨʠ ʩʞʘʪʠʠ ï ʫʢʦʨʦʯʝʥʠʝʤ) (ʨʠʩ.3). 

 
 

 

 

ʀʟ  ʨʠʩʫʥʢʘ 3   

lll -=D 1  [ʤ]. 

ʇʨʠ ʨʘʩʪʷʞʝʥʠʠ lD>0, ʧʨʠ ʩʞʘʪʠʠ lD< 0. 

ʊʘʢ ʢʘʢ ʩʦʛʣʘʩʥʦ ʛʠʧʦʪʝʟʝ ʧʣʦʩʢʠʭ ʩʝʯʝʥʠʡ ɹʝʨʥʫʣʣʠ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʚ ʣʶʙʦʡ ʪʦʯʢʝ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʙʨʫʩʘ ʚʦʟʥʠʢʘʶʪ ʦʜʠʥʘʢʦʚʳʝ ʫʜʣʠʥʝʥʠʷ ʪʦ ʠ ʣʠʥʝʡʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʙʫʜʫʪ 

ʦʜʠʥʘʢʦʚʳ ʠ ʨʘʚʥʳ 

l

lD
=e . 

ʇʨʠ ʨʘʩʪʷʞʝʥʠʠ (ʠʣʠ ʩʞʘʪʠʠ) ʙʨʫʩʘ ʤʝʥʷʶʪʩʷ ʠ ʝʛʦ ʧʦʧʝʨʝʯʥʳʝ ʨʘʟʤʝʨʳ. ʀʟ ʨʠʩ.3 

ʘʙʩʦʣʶʪʥʦʝ ʩʫʞʝʥʠʝ ʙʨʫʩʘ: 

1bbb -=D     [ʤ]. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʧʝʨʝʯʥʘʷ ʜʝʬʦʨʤʘʮʠʷ: 

b

bD
='e    . 

ɺ ʧʨʝʜʝʣʘʭ ʧʨʠʤʝʥʠʤʦʩʪʠ ʟʘʢʦʥʘ ɻʫʢʘ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ (ʩʞʘʪʠʠ) ʧʦʧʝʨʝʯʥʘʷ ʜʝʬʦʨʤʘʮʠʷ  

ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʨʦʜʦʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ  , ʥʦ ʠʤʝʝʪ ʦʙʨʘʪʥʳʡ ʟʥʘʢ:  

mee -=' . 

ʂʦʵʬʬʠʮʠʝʥʪ m ʥʘʟʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʇʫʘʩʩʦʥʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʬʦʨʤʫʣʳ (2.10) 

ʧʨʠʥʠʤʘʶʪ: 

e
e

m
'

= .                                                

  

ɺ 1660 ʛ.  ʈ. ɻʫʢ ʚʳʚʝʣ ʟʘʢʦʥ, ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʪʘʢ: ʜʝʬʦʨʤʘʮʠʷ 

ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʚʳʟʚʘʚʰʝʤʫ ʝʝ ʥʘʧʨʷʞʝʥʠʶ, ʪ.ʝ. 

ɽ

s
e=   ʠʣʠ es ɽ= ; ù

ú

ø
é
ê

è
2ʤ

ʥ
ɽ . 

ɺʝʣʠʯʠʥʫ ɽ ʥʘʟʳʚʘʶʪ ʤʦʜʫʣʝʤ ʧʨʦʜʦʣʴʥʦʡ ʫʧʨʫʛʦʩʪʠ (ʤʦʜʫʣʝʤ ʖʥʛʘ). ʕʪʦ ʬʠʟʠʯʝʩʢʘʷ 

ʚʝʣʠʯʠʥʘ ʧʦʩʪʦʷʥʥʘʷ ʤʘʪʝʨʠʘʣʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʝʛʦ ʫʧʨʫʛʦʩʪʴ.  

 

2.2 ʆʧʨʝʜʝʣʝʥʠʝ ʘʙʩʦʣʶʪʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʫʯʘʩʪʢʘ ʙʨʫʩʘ 

ɽʩʣʠ ʩʚʷʟʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡs ʠ e, ʪʦ ʧʦʣʫʯʠʤ ʚʳʨʘʞʝʥʠʷ: 

                                     N
.

A E

D
=
Ö

 

ʆʪʩʶʜʘ  ʬʦʨʤʫʣʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʙʩʦʣʶʪʥʦʛʦ ʫʜʣʠʥʝʥʠʷ (ʠʣʠ ʫʢʦʨʦʯʝʥʠʷ) ʫʯʘʩʪʢʘ ʩʪʝʨʞʥʷ 

ʜʣʠʥʦʡ : 
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ɺ ʬʦʨʤʫʣʝ  ʧʨʦʠʟʚʝʜʝʥʠʝ ɸɽÖ  ʥʘʟʳʚʘʝʪʩʷ ʞʝʩʪʢʦʩʪʴʶ ʙʨʫʩʘ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʠʣʠ ʩʞʘʪʠ. 

 

2.3 ʋʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ. ʇʦʜʙʦʨ ʩʝʯʝʥʠʡ. 

ʈʘʩʯʝʪ ʥʘ ʧʨʦʯʥʦʩʪʴ ʙʨʫʩʘ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʠ ʩʞʘʪʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʦʧʘʩʥʦʡ ʪʦʯʢʝ, ʪ.ʝ. 

ʥʘʨʫʰʝʥʠʝʤ ʧʨʦʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩʯʠʪʘʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʭʦʪʷ ʙʳ ʚ ʦʜʥʦʡ ʪʦʯʢʝ ʧʨʝʜʝʣʴʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ 
ʇʈs , ʧʨʠ ʢʦʪʦʨʳʭ ʚ ʧʣʘʩʪʠʯʥʦʤ ʤʘʪʝʨʠʘʣʝ ʚʦʟʥʠʢʘʶʪ ʟʘʤʝʪʥʳʝ ʦʩʪʘʪʦʯʥʳʝ 

ʜʝʬʦʨʤʘʮʠʠ, ʘ ʚ ʭʨʫʧʢʦʤ ʤʘʪʝʨʠʘʣʝ ï ʧʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʨʘʟʨʫʰʝʥʠʷ. ɼʣʷ ʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʨʠ ʩʪʘʪʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝʥʠʠ ʧʨʠʥʠʤʘʶʪ 
ʊʇʈ ss =   (ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ), ʘ ʜʣʷ ʭʨʫʧʢʦʛʦ - 

ɺʇʈ ss =  

(ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ). 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʢʦʥʩʪʨʫʢʮʠʷ ʙʳʣʘ ʧʨʦʯʥʦʡ, ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ maxs  ʚ ʥʝʡ ʥʝ 

ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʧʨʝʜʝʣʴʥʦʛʦ  

ʇʈ
ss ¢max . 

ʕʪʦ ʚʳʨʘʞʝʥʠʝ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ ʬʠʟʠʯʝʩʢʠʤ ʫʩʣʦʚʠʝʤ ʧʨʦʯʥʦʩʪʠ. ɼʣʷ ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʳ 

ʢʦʥʩʪʨʫʢʮʠʷ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʘʧʘʩʦʤ ʥʘʜʝʞʥʦʩʪʠ, ʟʘʧʘʩʦʤ ʧʨʦʯʥʦʩʪʠ, ʪ.ʢ. 

ʬʘʢʪʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʠ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʨʝʘʣʴʥʦ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʧʨʠʥʷʪʳʭ 

ʜʣʷ ʨʘʩʯʝʪʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʚʚʦʜʷʪ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ, 

ʨʘʚʥʳʡ ʦʪʥʦʰʝʥʠʶ ʧʨʝʜʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʢ ʨʘʩʯʝʪʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ.                                    

ʈʘʩʯʝʪʥʳʡ ʟʘʧʘʩ ʧʨʦʯʥʦʩʪʠ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʥʠʞʝ ʜʦʧʫʩʢʘʝʤʦʛʦ, ʫʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʠʤʝʝʪ 

ʚʠʜ 

²=
maxs

sʇʈn []n . 

ʀʣʠ                                                                   []ss ¢max . 

ʕʪʦ ʚʳʨʘʞʝʥʠʝ ʥʘʟʳʚʘʶʪ: ʫʩʣʦʚʠʝʤ ʧʨʦʯʥʦʩʪʠ ʧʦ ʥʦʨʤʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ.                                     

 

2.4  ʈʘʩʯʝʪ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ (ʩʞʘʪʠʠ) 

ʋʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʧʦ ʥʦʨʤʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ  ʪʘʢʞʝ ʟʘʧʠʩʳʚʘʶʪ ʚ ʚʠʜʝ: 

[]ss ¢=
A

Nmax . 

ʕʪʦ ʚʳʨʘʞʝʥʠʝ ʥʘʟʳʚʘʶʪ ʫʩʣʦʚʠʝʤ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʠ ʩʞʘʪʠʝ. 

ʋʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥʦ ʜʣʷ ʦʧʘʩʥʦʛʦ ʩʝʯʝʥʠʷ. ɽʩʣʠ ʦʥʦ ʜʣʷ ʵʪʦʛʦ 

ʩʝʯʝʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʦ ʪʝʤ ʙʦʣʝʝ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʩʷ ʜʣʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʝʯʝʥʠʡ. 

ʆʧʘʩʥʦʝ ʩʝʯʝʥʠʝ ï ʩʝʯʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʥʘʧʨʷʞʝʥʠʷ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʢ ʧʨʝʜʝʣʴʥʳʤ, ʪ.ʝ. 

ʧʨʠʥʠʤʘʶʪ ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ - maxs . 

ʇʦʣʴʟʫʷʩʴ ʜʘʥʥʳʤ ʫʩʣʦʚʠʝʤ, ʤʦʞʥʦ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʇʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ: ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʟʘʜʘʥʥʳʤ ʥʘʛʨʫʟʢʘʤ ʠ ʨʘʟʤʝʨʘʤ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʨʘʩʯʝʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ɸN /=s  ʠ ʩʨʘʚʥʠʚʘʶʪ ʠʭ ʩ ʜʦʧʫʩʢʘʝʤʳʤʠ []s. ʇʨʠ ʵʪʦʤ ʬʘʢʪʠʯʝʩʢʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʥʝ ʜʦʣʞʥʳ ʦʪʢʣʦʥʷʪʴʩʷ ʦʪ ʜʦʧʫʩʢʘʝʤʦʛʦ ʙʦʣʝʝ ʯʝʤ ʥʘ 5%, ʪ.ʝ. 
[]
[]

%5%100 °¢
-

=D
s
ss

s .                           

2. ʇʨʦʝʢʪʠʨʦʚʦʯʥʳʡ ʨʘʩʯʝʪ: ʧʦ ʠʟʚʝʩʪʥʳʤ ʥʘʛʨʫʟʢʝ ʠ ʜʦʧʫʩʢʘʝʤʦʤʫ ʥʘʧʨʷʞʝʥʠʶ ʦʧʨʝʜʝʣʷʶʪ 

ʨʘʟʤʝʨʳ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʙʨʫʩʘ ʧʦ ʬʦʨʤʫʣʝ 

[]s
N

ɸ² . 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʜʦʧʫʩʢʘʝʤʦʡ ʥʘʛʨʫʟʢʠ ʧʦ ʠʟʚʝʩʪʥʳʤ ʨʘʟʤʝʨʘʤ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʙʨʫʩʘ ʠ 

ʜʦʧʫʩʢʘʝʤʦʤʫ ʥʘʧʨʷʞʝʥʠʶ ʥʘʭʦʜʷʪ  
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[] []sɸN = . 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʜʦʣʴʥʦʡ ʩʠʣʳ N ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʤʝʪʦʜʦʤ ʩʝʯʝʥʠʡ ʝʝ ʩʚʷʟʴ 

ʩ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʦʡ, ʪ.ʝ. ʦʧʨʝʜʝʣʷʶʪ ʝʝ ʜʦʧʫʩʢʘʝʤʦʝ ʟʥʘʯʝʥʠʝ. 

 
 

ʊʝʤʘ 3. ʂʨʫʯʝʥʠʝ. 

 

3.1 ʏʠʩʪʳʡ ʩʜʚʠʛ. ʇʦʩʪʨʦʝʥʠʝ ʵʧʶʨ ʢʨʫʪʷʱʠʭ ʤʦʤʝʥʪʦʚ. ɿʘʢʦʥ ɻʫʢʘ ʧʨʠ ʩʜʚʠʛʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘ-

ʧʨʷʞʝʥʠʡ ʚ ʩʪʝʨʞʥʷʭ ʢʨʫʛʣʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ. 

ʉʜʚʠʛʦʤ  ʥʘʟʳʚʘʶʪ ʚʠʜ ʜʝʬʦʨʤʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ ʙʨʫʩʘ ʚʦʟʥʠʢʘʶʪ 

ʣʠʰʴ  ʧʦʧʝʨʝʯʥʳʝ (ʧʝʨʝʨʝʟʳʚʘʶʱʠʝ ʩʠʣʳ) ʩʠʣʳ. 

 ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʜʝʡʩʪʚʠʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʝʨʝʨʝʟʳʚʘʥʠʝ ʥʦʞʥʠʮʘʤʠ ʧʨʫʪʴʝʚ, ʧʣʘʩʪʠʥ. 

 ʂʨʫʯʝʥʠʝʤ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʡ ʚʠʜ ʜʝʬʦʨʤʘʮʠʠ ʩʪʝʨʞʥʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʝʛʦ ʧʦʧʝʨʝʯʥʳʭ ʩʝ-

ʯʝʥʠʷʭ ʚʦʟʥʠʢʘʶʪ ʪʦʣʴʢʦ ʢʨʫʪʷʱʠʝ ʤʦʤʝʥʪʳ, ʜʨʫʛʠʝ ʚʥʫʪʨʝʥʥʠʝ ʩʠʣʦʚʳʝ ʬʘʢʪʦʨʳ ï ʧʨʦʜʦʣʴʥʘʷ 

ʩʠʣʘ, ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʠ ʧʦʧʝʨʝʯʥʳʝ ʩʠʣʳ ï ʨʘʚʥʳ ʥʫʣʶ. 

ʊʝʦʨʠʷ ʢʨʫʯʝʥʠʷ ʙʨʫʩʴʝʚ, ʠʤʝʶʱʠʭ ʢʨʫʛʣʦʝ ʩʧʣʦʰʥʦʝ ʠʣʠ ʢʦʣʴʮʝʚʦʝ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ, ʦʩʥʦ-

ʚʘʥʘ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʦʣʦʞʝʥʠʷʭ: 

1. ʇʦʧʝʨʝʯʥʳʝ ʩʝʯʝʥʠʷ ʙʨʫʩʘ, ʧʣʦʩʢʠʝ ʠ ʥʦʨʤʘʣʴʥʳʝ ʢ ʝʛʦ ʦʩʠ ʜʦ ʜʝʬʦʨʤʘʮʠʠ, ʦʩʪʘʶʪʩʷ ʧʣʦʩʢʠʤʠ 

ʠ ʥʦʨʤʘʣʴʥʳʤʠ ʢ ʥʝʡ ʠ ʧʦʩʣʝ ʜʝʬʦʨʤʘʮʠʠ (ʛʠʧʦʪʝʟʘ ʧʣʦʩʢʠʭ ʩʝʯʝʥʠʡ), ʦʥʠ ʣʠʰʴ ʧʦʚʦʨʘʯʠʚʘʶʪʩʷ 

ʥʘ ʥʝʢʦʪʦʨʳʝ ʫʛʣʳ ʚʦʢʨʫʛ ʵʪʦʡ ʦʩʠ. 

2. ʈʘʜʠʫʩʳ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʥʝ ʠʩʢʨʠʚʣʷʶʪʩʷ ʠ ʩʦʭʨʘʥʷʶʪ ʩʚʦʶ ʜʣʠʥʫ. 

3. ʈʘʩʩʪʦʷʥʠʷ (ʚʜʦʣʴ ʦʩʠ ʙʨʫʩʘ) ʤʝʞʜʫ ʧʦʧʝʨʝʯʥʳʤʠ ʩʝʯʝʥʠʷʤʠ ʥʝ ʠʟʤʝʥʷʶʪʩʷ. 

        ʇʨʷʤʦʡ ʙʨʫʩ, ʚʨʘʱʘʶʱʠʡʩʷ ʥʘ ʦʧʦʨʘʭ ʠ ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʢʨʫʯʝʥʠʝ, ʥʘʟʳʚʘʶʪ ʚʘʣʦʤ. 

       ɺʥʝʰʥʠʝ ʢʨʫʪʷʱʠʝ  ʤʦʤʝʥʪʳ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʚʘʣ ʚ  ʤʝʩʪʘʭ ʧʦʩʘʜʢʠ ʥʘ ʥʝʛʦ ʟʫʙʯʘʪʳʭ ʢʦʣʸʩ 

ʰʢʠʚʦʚ ʠ ʪ.ʧ. 

                           

 ʘ) 

tmax 

rext rint 

ʙ) 

M t 

 
                                                           ʈʠʩʫʥʦʢ 4 

 

 ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʢʨʫʪʷʱʠʭ ʤʦʤʝʥʪʦʚ  ʧʨʠʤʝʥʷʶʪ  ʤʝʪʦʜ ʩʝʯʝʥʠʡ. 

  ʇʨʠʥʠʤʘʝʤ ʩʣʝʜʫʶʱʝʝ ʧʨʘʚʠʣʦ ʟʥʘʢʦʚ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ: ʢʨʫʪʷʱʠʡ ʤʦ-

ʤʝʥʪ   ʚ ʩʝʯʝʥʠʠ ʚʘʣʘ ʩʯʠʪʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʢʦʛʜʘ ʚʥʝʰʥʠʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ  ʚʨʘʱʘʝʪ  ʦʪ-

ʩʝʯʸʥʥʫʶ ʯʘʩʪʴ   ʩʦ  ʩʪʦʨʦʥʳ ʩʝʯʝʥʠʷ. 

ɺ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʙʨʫʩʘ ʚʦʟʥʠʢʘʶʪ ʪʦʣʴʢʦ ʢʘʩʘʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʢʨʫʪʷʱʝʛʦ ʤʦ-

ʤʝʥʪʘ. ʀʭ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʨʘʜʠʫʩʫ, ʩʦʝʜʠʥʷʶʱʝʤʫ ʵʪʫ ʪʦʯʢʫ ʩ ʮʝʥ-

ʪʨʦʤ ʩʝʯʝʥʠʷ. ɺ ʮʝʥʪʨʝ (ʧʨʠ ɟ = 0) ʢʘʩʘʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʨʘʚʥʳ ʥʫʣʶ; ʚ ʪʦʯʢʘʭ ʞʝ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʨʫʩʘ, ʦʥʠ ʥʘʠʙʦʣʴʰʠʝ. 

t
ʂ ʂ

p

M
,

I
t = Ör 
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ʛʜʝ tM  ï ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʝʯʝʥʠʠ; 
pI  ï ʧʦʣʷʨʥʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʢʨʫʛʣʦʛʦ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ; rʂ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʩʝʯʝʥʠʷ ʜʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʦʯʢʠ ʂ. 

ʕʧʶʨʳ t ʜʣʷ ʢʨʫʛʣʦʛʦ ʩʧʣʦʰʥʦʛʦ ʠ ʢʦʣʴʮʝʚʦʛʦ ʩʝʯʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 4. 

ʅʘʠʙʦʣʴʰʠʝ ʢʘʩʘʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

 

 

 

t max
max max

p

M
.

I
t = Ör 

ɺʚʦʜʷʪ ʦʙʦʟʥʘʯʝʥʠʝ: 
p

p

max

I
W ,=

r
 

ʛʜʝ 
pW ï ʥʘʟʳʚʘʝʪʩʷ ʧʦʣʷʨʥʳʤ ʤʦʤʝʥʪʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦ-

ʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ (ʩʤ
3
, ʤ

3
); 

maxr  ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʪʷʞʝ-

ʩʪʠ ʜʦ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʦʡ ʪʦʯʢʠ ʩʝʯʝʥʠʷ, ʦʥʦ ʨʘʚʥʷʝʪʩʷ ʨʘ-

ʜʠʫʩʫ ʢʨʫʛʘ ).r( max =r   
ɼʣʷ ʢʨʫʛʘ ʜʠʘʤʝʪʨʘ  d   ʧʦʣʷʨʥʳʡ ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʘ-

ʚʝʥ:  

3
34

max

2,0
16232

d
dddJ

W º===
pp

r
r

r
. 

ʜʣʷ ʢʦʣʴʮʘ ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ  D  ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʘʤʝʪʨʘ  d: 

( ) ( )434
344

max

12,01
1623232

CDC
DDdDJ

W -º-=-== ö
ö

÷

õ

æ
æ

ç

å ppp
r
r

r
 , 

ʛʜʝ Ddʉ /= . 

ɿʘʢʦʥ ɻʫʢʘ ʧʨʠ ʩʜʚʠʛʝ                                   

    
( )m

t
+

=
12
ɽ    ʠʣʠ   gt G= , 

ʛʜʝ  ( )[ ]m+= 12EG  - ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʶʪ ʤʦʜʫʣʝʤ ʫʧʨʫʛʦ-

ʩʪʠ ʧʨʠ ʩʜʚʠʛʝ (ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʚʪʦʨʦʛʦ ʨʦʜʘ) ʠ ʝʛʦ ʨʘʟʤʝʨʥʦʩʪʴ [H/ʤ
2
, ʅ/ʤʤ

2
.ɿʥʘʯʝʥʠʝ  G ʧʦ-

ʣʫʯʘʶʪ ʨʘʩʯʸʪʦʤ ʠʣʠ ʠʟ ʦʧʳʪʘ.  
ʌʦʨʤʫʣʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʛʣʘ ʟʘʢʨʫʯʠʚʘʥʠʷ     

r

q
GJ
TZ=

. 

ʛʜʝ  - ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʚ ʩʝʯʝʥʠʠ, ʚ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʷʶʪ ʥʘʧʨʷʞʝʥʠʷ [ʅĿʤ]; 

 
rJ   - ʧʦʣʷʨʥʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʜʣʷ ʢʨʫʛʘ [ʤ

4
]; 

 r - ʨʘʜʠʫʩ ʩʣʦʷ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʷʶʪ ʥʘʧʨʷʞʝʥʠʷ. 

 

3.2 ʈʘʩʯʝʪ ʥʘ ʧʨʦʯʥʦʩʪʴ. ʇʦʜʙʦʨ ʩʝʯʝʥʠʡ. 

ʋʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʢʨʫʯʝʥʠʠ ʠʤʝʝʪ ʚʠʜ: 

,R
W

M
S

p

maxt

max ¢=t
 

ʛʜʝ Rsï ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʢʨʫʯʝʥʠʠ.  

ʀʩʧʦʣʴʟʫʷ ʫʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ , ʨʝʰʘʶʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ ʥʘ ʢʨʫʯʝʥʠʝ: 

1. ʇʨʦʚʝʨʦʯʥʘʷ ʟʘʜʘʯʘ, ʪ.ʝ. ʧʨʦʚʝʨʢʘ ʧʨʦʯʥʦʩʪʠ. ʇʦʜʩʪʘʚʣʷʷ ʚ ʬʦʨʤʫʣʫ ʚʝʣʠʯʠʥʳ 
t max

M ʠʟ ʵʧʶʨʳ 

ʢʨʫʪʷʱʠʭ ʤʦʤʝʥʪʦʚ ʠ Wr,  ʧʨʦʚʝʨʷʶʪ, ʚʳʧʦʣʥʷʝʪʩʷ ʣʠ ʫʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ. 
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ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  
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2. ʇʨʦʝʢʪʥʘʷ ʟʘʜʘʯʘ, ʪ.ʝ. ʧʦʜʙʦʨ ʩʝʯʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʟ ʫʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ 

max SRt =, ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʧʦʣʷʨʥʦʛʦ ʤʦʤʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ: 

;
R

M
W

S

maxtTP

P =  

ɿʘʪʝʤ ʟʥʘʯʝʥʠʝ TP

PW  ʧʨʠʨʘʚʥʠʚʘʝʪʩʷ ʚʳʨʘʞʝʥʠʶ 
;

I
W

max

P
P
r
=

 .WW P

TP

P =  

ʀʟ ʵʪʦʛʦ ʨʘʚʝʥʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʠʟʚʝʩʪʥʳʡ ʜʠʘʤʝʪʨ ʩʪʝʨʞʥʷ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʜʦʧʫʩʢʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʜʣʷ ʩʪʝʨʞʥʷ ʟʘʜʘʥʥʦʛʦ ʜʠʘʤʝʪʨʘ ʠ 

ʠʟ ʟʘʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʀʟ ʫʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ , ʢʦʪʦʨʦʝ ʙʝʨʝʤ ʩʦ ʟʥʘʢʦʤ ʨʘʚʝʥʩʪʚʘ, ʪ.ʝ. 
max SRt =, ʦʧʨʝʜʝʣʷʝʤ ʟʥʘʯʝʥʠʝ 

ʜʦʧʫʩʢʘʝʤʦʛʦ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ:      [ ]t S PM R W .=  

  

3.3 ɼʝʬʦʨʤʘʮʠʠ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʧʨʠ ʢʨʫʯʝʥʠʠ ʚʘʣʦʚ. 

 ʇʦʣʥʳʡ ʫʛʦʣ ʟʘʢʨʫʯʠʚʘʥʠʷ j ʙʨʫʩʘ ʥʘ ʫʯʘʩʪʢʝ ʜʣʠʥʦʡ l  ʨʘʚʝʥ 

r

qj
GJ

lT
dz Z

l

=ñ=
, 

ʛʜʝ - 
rGJ  ʞʝʩʪʢʦʩʪʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʨʠ ʢʨʫʯʝʥʠʠ. 

 ɽʩʣʠ ʩʪʝʨʞʝʥʴ (ʚʘʣ) ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʫʯʘʩʪʢʦʚ ʦʜʠʥʘʢʦʚʦʛʦ ʜʠʘʤʝʪʨʘ ʠ ʥʘʛʨʫʞʝʥ ʨʷʜʦʤ 

ʢʨʫʪʷʱʠʭ ʤʦʤʝʥʪʦʚ, ʪʦ ʧʦʣʥʳʡ ʫʛʦʣ ʟʘʢʨʫʯʠʚʘʥʠʷ ʙʫʜʝʪ ʨʘʚʝʥ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʩʫʤʤʝ ʫʛʣʦʚ 

ʟʘʢʨʫʯʠʚʘʥʠʷ ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ, ʪ.ʝ. 

ä
=

=+++=
n

i
n

ii

ii

JG

lTZ

1
21 ...

r

jjjj . 

 ʋʩʣʦʚʠʝ ʞʝʩʪʢʦʩʪʠ ʚʘʣʘ ʥʘ ʢʨʫʯʝʥʠʝ, ʚʳʨʘʞʘʶʱʝʝ ʫʩʣʦʚʠʝ, ʯʪʦʙʳ ʥʘʠʙʦʣʴʰʠʡ ʦʪʥʦʩʠ-

ʪʝʣʴʥʳʡ ʫʛʦʣ ʟʘʢʨʫʯʠʚʘʥʠʷ ʥʝ ʧʨʝʚʦʩʭʦʜʠʣ ʜʦʧʫʩʢʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ, ʩ ʫʯʝʪʦʤ ʬʦʨʤʫʣʳ (6.13) ʠʤʝ-

ʝʪ ʚʠʜ 

                                            []qq r¢= GJTZmaxmax
,                               

ʛʜʝ []q - ʜʦʧʫʩʢʘʝʤʳʡ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʫʛʦʣ ʟʘʢʨʫʯʠʚʘʥʠʷ ʥʘ ʝʜʠʥʠʮʫ ʜʣʠʥʳ ʚʘʣʘ.  

 ʇʦʩʣʝ ʧʦʜʙʦʨʘ ʜʠʘʤʝʪʨʘ ʚʘʣʘ ʧʦ ʬʦʨʤʫʣʘʤ ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝ-

ʨʠʪʴ ʚʘʣ ʥʘ ʞʝʩʪʢʦʩʪʴ. ʇʨʠ ʝʛʦ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʝʪ ʥʘ ʵʪʦʤ ʟʘʢʘʥʯʠʚʘʶʪ. ɽʩʣʠ ʫʩʣʦʚʠʝ ʞʝʩʪʢʦʩʪʠ 

ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʦ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ ʢʦʨʨʝʢʪʠʨʫʶʪ ʜʠʘʤʝʪʨ ʚʘʣʘ ʧʦ ʬʦʨʤʫʣʝ: 

                                
rr GJTJ Zmax

²  ʠʣʠ []4
max

1,0 qGTd Z² .                 

 ʕʧʶʨʫ ʧʝʨʝʤʝʱʝʥʠʡ ʧʨʠ ʢʨʫʯʝʥʠʠ ʩʪʨʦʷʪ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚ ʟʘʢʨʫʯʠʚʘʥʠʷ ʜʣʷ 

ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ ʩʪʝʨʞʥʷ (ʚʘʣʘ). 

 ɽʩʣʠ ʩʪʝʨʞʝʥʴ ʟʘʢʨʝʧʣʝʥ ʦʜʥʠʤ ʢʦʥʮʦʤ, ʪʦ ʵʧʶʨʫ j ʩʪʨʦʷʪ ʦʪ ʵʪʦʛʦ ʥʝʧʦʜʚʠʞʥʦʛʦ ʩʝʯʝ-

ʥʠ.̫ ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʘʣ (ʚʨʘʱʘʶʱʠʡʩʷ ʩʪʝʨʞʝʥʴ), ʪʦ ʧʨʠʥʠʤʘʶʪ ʢʘʢʦʝ-ʣʠʙʦ ʩʝʯʝʥʠʝ ʟʘ ʫʩ-

ʣʦʚʥʦ ʥʝʧʦʜʚʠʞʥʦʝ. 

 

ʊʝʤʘ 4. ʀʟʛʠʙ ʙʘʣʦʢ. 

 

         ʀʟʛʠʙʦʤ ʥʘʟʳʚʘʶʪ ʚʠʜ ʜʝʬʦʨʤʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ ʙʨʫʩʘ ʚʦʟʥʠʢʘʶʪ 

ʚʥʫʪʨʝʥʥʠʝ ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʄ ʠ ʧʦʧʝʨʝʯʥʘʷ ʩʠʣʘ Q. 

ɹʨʫʩ, ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʠʟʛʠʙ, ʥʘʟʳʚʘʶʪ ʙʘʣʢʦʡ.  

ʇʨʠ ʠʟʛʠʙʝ ʙʘʣʢʠ ʝʝ ʧʨʦʜʦʣʴʥʘʷ ʦʩʴ ʜʝʬʦʨʤʠʨʫʝʪʩʷ: ʚʦʣʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʚʳʧʫʢʣʦʡ 

ʩʪʦʨʦʥʝ ʨʘʩʪʷʛʠʚʘʶʪʩʷ, ʘ ʥʘ ʚʦʛʥʫʪʦʡ  ʩʪʦʨʦʥʝ - ʩʞʠʤʘʶʪʩʷ. ʉʣʦʡ ʙʘʣʢʠ, ʚ ʢʦʪʦʨʦʤ ʥʝ ʚʦʟʥʠʢʘʶʪ 



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  
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ʧʨʠ ʠʟʛʠʙʝ ʜʝʬʦʨʤʘʮʠʠ ʨʘʩʪʷʞʝʥʠʷ - ʩʞʘʪʠʷ ʥʘʟʳʚʘʶʪ ʥʝʡʪʨʘʣʴʥʳʤ ʩʣʦʝʤ, ʘ ʣʠʥʠʷ ʧʝʨʝʩʝʯʝʥʠʷ 

ʵʪʦʛʦ ʩʣʦʷ ʩ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ ʙʘʣʢʠ - ʥʝʡʪʨʘʣʴʥʦʡ ʣʠʥʠʝʡ (ʦʩʴʶ). 

ɽʩʣʠ ʩʠʣʦʚʘʷ ʧʣʦʩʢʦʩʪʴ ʩʦʚʧʘʜʘʝʪ ʩ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʙʘʣʢʠ, ʪʦ ʠʟʛʠʙ ʥʘʟʳʚʘʶʪ 

ʧʨʷʤʳʤ   ʠʣʠ   ʧʣʦʩʢʠʤ. ɽʩʣʠ ʩʠʣʦʚʘʷ ʧʣʦʩʢʦʩʪʴ ʥʝ ʩʦʚʧʘʜʘʝʪ ʥʠ ʩ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʣʦʩʢʦʩʪʝʡ, 

ʪʦ ʪʘʢʦʡ ʠʟʛʠʙ ʥʘʟʳʚʘʶʪ ʢʦʩʳʤ. ɽʩʣʠ ʚ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ ʙʘʣʢʠ ʚʦʟʥʠʢʘʝʪ ʪʦʣʴʢʦ ʚʥʫʪʨʝʥʥʠʡ 

ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ, ʪʦ ʠʟʛʠʙ ʥʘʟʳʚʘʶʪ ʯʠʩʪʳʤ. ɽʩʣʠ ʚ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ ʙʘʣʢʠ ʚʦʟʥʠʢʘʶʪ 

ʚʥʫʪʨʝʥʥʠʝ ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʠ ʧʦʧʝʨʝʯʥʘʷ ʩʠʣʘ, ʪʦ ʠʟʛʠʙ ʥʘʟʳʚʘʶʪ ʧʦʧʝʨʝʯʥʳʤ. ʉʣʝʜʫʝʪ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʢʘʢ ʯʠʩʪʳʡ, ʪʘʢ ʠ ʧʦʧʝʨʝʯʥʳʡ ʠʟʛʠʙʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʤ̫ʳʤʠ ʠ ʢʦʩʳʤʠ. 

 ɹʘʣʢʘ,  ʣʝʞʘʱʘʷ ʥʘ ʜʚʫʭ ʦʧʦʨʘʭ, ʥʘʟʳʚʘʝʪʩʷ    ʜʚʫʭʦʧʦʨʥʦʡ ʙʘʣʢʦʡ. ʅʘ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤʘʭ 

ʧʦʢʘʟʳʚʘʶʪ ʪʦʣʴʢʦ ʧʨʦʜʦʣʴʥʫʶ ʦʩʴ ʙʘʣʢʠ.  

ɹʘʣʢʘ,  ʟʘʜʝʣʘʥʥʘʷ (ʟʘʱʝʤʣʝʥʥʘʷ) ʦʜʥʠʤ  ʢʦʥʮʦʤ ï ʢʦʥʩʦʣʴ. ʋʯʘʩʪʦʢ  ʙʘʣʢʠ   ʤʝʞʜʫ  ʦʧʦʨʘʤʠ ʥʘ-

ʟʳʚʘʶʪ ʧʨʦʣʝʪʦʤ.  

 

4.1  ʆʧʨʝʜʝʣʝʥʠʝ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʠ ʧʦʧʝʨʝʯʥʦʡ ʩʠʣʳ. ʅʘʧʨʷʞʝʥʠʷ ʧʨʠ ʠʟʛʠʙʝ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʢʘ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʥʘʜʦ ʧʨʝʜʩʪʘʚʠʪʴ,  ʯʪʦ ʙʘʣʢʘ ʟʘʱʝʤʣʝʥʘ  ʚ  

ʪʦʤ  ʩʝʯʝʥʠʠ,  ʛʜʝ  ʦʧʨʝʜʝʣʷʝʪʩʷ ʄʭ, ʘ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʦʧʦʨʳ ʙʘʣʢʠ ʥʘʜʦ ʦʪʙʨʦʩʠʪʴ, ʟʘʤʝʥʠʚ ʠʭ 

ʜʝʡʩʪʚʠʝ ʨʝʘʢʮʠʷʤʠ. ɽʩʣʠ ʧʨʠʣʦʞʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʚʳʟʦʚʫʪ ʩʞʘʪʠʝ ʚʝʨʭʥʠʭ ʚʦʣʦʢʦʥ, ʪʦ ʵʪʠ ʥʘʛʨʫʟ-

ʢʠ ʜʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ  ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʠ ʥʘʦʙʦʨʦʪ.  ʕʪʦ ʧʨʘʚʠʣʦ ʩʞʘʪʦʛʦ ʚʦʣʦʢʥʘ, ʪ.ʝ. ʧʨʠ 

ʧʨʠʥʷʪʦʤ ʧʨʘʚʠʣʝ ʟʥʘʢʦʚ ʵʧʶʨʘ ʠʟʛʠʙʘʶʱʠʭ  ʤʦʤʝʥʪʦʚ  ʚʩʝʛʜʘ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʩʦ ʩʪʦʨʦʥʳ  

ʩʞʘʪʳʭ   ʚʦʣʦʢʦʥ. 

ɼʣʷ ʙʦʣʝʝ ʙʳʩʪʨʦʛʦ ʟʘʧʦʤʠʥʘʥʠʷ ʧʨʘʚʠʣ,  ʧʦ-ʚʠʜʠʤʦʤʫ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʨʠʩʫʥʦʢ: 
 

ʈʠʩ. 5 

ʈʘʩʪʷʛʠʚʘʶʪʩʷ ʥʠʞʥʠʝ 

 ʚʦʣʦʢʥʘ 
ʈʘʩʪʷʛʠʚʘʶʪʩʷ ʚʝʨʭ- 

ʥʠʝ ʚʦʣʦʢʥʘ 

+ ï 

ʉʜʚʠʛ ʧʦ ʭʦʜʫ ʯʘʩʦʚʦʡ           ʉʜʚʠʛ ʧʨʦʪʠʚ ʭʦʜʘ ʯʘʩʦʚʦʡ 

             ʩʪʨʝʣʢʠ               ʩʪʨʝʣʢʠ 

+ 
+ ï 

ʘ) 

 

 

 

 

ʙ) 

 
ʈʘʩʩʤʦʪʨʠʤ ʙʘʣʢʫ, ʥʘʛʨʫʞʝʥʥʫʶ ʧʨʦʠʟʚʦʣʴʥʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ()zfq= . 

ɺʳʜʝʣʠʤ ʠʟ ʙʨʫʩʘ ʵʣʝʤʝʥʪ ʜʣʠʥʦʡ dz ʠ ʧʨʠʣʦʞʠʤ  ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ ʧʦʧʝʨʝʯʥʳʝ ʩʠʣʳ 
yQ  ʠ 

( yQ  + ydQ ) ʠ ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ xM  ʠ (xM  + xdM ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʥʷʚ ʥʘʧʨʘʚʣʝʥʠʷ 

ʵʪʠʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʳʤʠ ʚʳʰʝ  ʧʨʘʚʠʣʘʤʠ ʟʥʘʢʦʚ. 

ɺ ʧʨʝʜʝʣʘʭ ʤʘʣʦʛʦ ʫʯʘʩʪʢʘ dz ʥʘʛʨʫʟʢʫ      

q  ʧʨʠʥʠʤʘʝʤ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʨʘʚʥʦʤʝʨʥʦ. 
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ʉʦʩʪʘʚʠʚ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ: 

ä =0y ; 0=--Ö+ yyy dQQdzqQ ; 

ä =0Cm ; 0
2

=++Ö-Ö-- xxyx dMM
dz

dzqdzQM , 

ʧʨʦʠʟʚʝʜʷ ʫʧʨʦʱʝʥʠʷ ʠ ʦʪʙʨʦʩʠʚ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʣʠʯʠʥ ʚʳʩh ʝʛʦ ʧʦʨʷʜʢʘ ʤʘʣʦʩʪʠ,  ʧʦʣʫʯʘʶʪ 

qdzdQy = , ʪʦ ʝʩʪʴ ʧʝʨʚʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʦʪ ʧʦʧʝʨʝʯʥʦʡ ʩʠʣʳ ʧʦ ʜʣʠʥʝ ʙʘʣʢʠ ʨʘʚʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ   

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ   ʥʘʛʨʫʟʢʠ; 
yx QdzdM =               

ʠʟ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʪ.ʝ. ʧʝʨʚʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʦʪ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʧʦ ʜʣʠʥʝ ʙʘʣʢʠ ʨʘʚʥʘ ʧʦ-

ʧʝʨʝʯʥʦʡ ʩʠʣʝ. 

ʕʪʠ ʩʦʦʪʥʦʰʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳ, ʢʦʛʜʘ ʘʙʩʮʠʩʩʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʙʘʣʢʠ ʚʦʟʨʘʩʪʘʝʪ ʦʪ  

ʣʝʚʦʛʦ ʢʦʥʮʘ ʙʘʣʢʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʧʨʠ ʣʶʙʦʡ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʝ ʩʣʝʜʫʶʱʠʝ 

ʧʨʘʚʠʣʘ ʧʨʦʚʝʨʢʠ ʵʧʶʨ 
yQ  ʠ 

xM : 

1. ʅʘ ʫʯʘʩʪʢʘʭ ʙʘʣʢʠ, ʛʜʝ q = 0, ʵʧʶʨʳ 
yQ  ʦʛʨʘʥʠʯʝʥʳ ʧʨʷʤʳʤʠ, ʧʘʨʘʣʣʝʣʴʥʳʤʠ (ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ 

ʙʘʣʢʠ), ʘ ʵʧʶʨʘ 
xM  ï ʥʘʢʣʦʥʥʳʤʠ ʧʨʷʤʳʤʠ.  

2. ʅʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ q  ̧0, ʵʧʶʨʳ 
yQ  ʦʛʨʘʥʠʯʝʥʳ ʧʨʷʤʳʤʠ, ʥʘʢʣʦʥʥʳʤʠ ʢ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʙʘʣʢʠ, ʘ 

ʵʧʶʨʳ 
xM  ï ʧʘʨʘʙʦʣʘʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʚʳʧʫʢʣʦʩʪʴʶ ʥʘʚʩʪʨʝʯʫ ʜʝʡʩʪʚʠʶ q. 3. ɺ ʩʝʯʝʥʠʷʭ ʙʘʣ-

ʢʠ, ʛʜʝ ʵʧʶʨʘ yQ   ʤʝʥʷʝʪ ʟʥʘʢ (ʩʣʝʚʘ ʥʘʧʨʘʚʦ) ʩ (+) ʥʘ (-), ʥʘ ʵʧʶʨʝ 
xM  ʵʢʩʪʨʝʤʫʤ ʤʘʢʩʠʤʫʤ ʠ ʥʘ-

ʦʙʦʨʦʪ.  

4. ʅʘ ʫʯʘʩʪʢʘʭ ʙʘʣʢʠ, ʛʜʝ ʵʧʶʨʘ yQ  = 0, ʵʧʶʨʘ 
xM   ï ʧʨʷʤʘʷ, ʧʘʨʘʣʣʝʣʴʥʘʷ . 5. ʅʘ ʫʯʘʩʪʢʘʭ ʙʘʣʢʠ, 

ʛʜʝ ʵʧʶʨʘ 
yQ  > 0, ʵʧʶʨʘ 

xM  ʚʦʟʨʘʩʪʘʝʪ ʩʣʝʚʘ ʥʘʧʨʘʚʦ. ɺ ʩʝʯʝʥʠʷʭ ʙʘʣʢʠ, ʛʜʝ ʧʨʠʣʦʞʝʥʳ ʚʥʝʰʥʠʝ 

ʘʢʪʠʚʥʳʝ ʠ ʨʝʘʢʪʠʚʥʳʝ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʩʠʣʳ, ʥʘ ʵʧʶʨʝ yQ  ʚʦʟʥʠʢʘʶʪ ʩʢʘʯʢʠ ʥʘ ʠʭ ʚʝʣʠʯʠʥʫ ʠ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʵʪʠʭ ʩʠʣ, ʘ ʥʘ ʵʧʶʨʝ xM  ï ʠʟʣʦʤʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘʚʩʪʨʝʯʫ ʵʪʠʤ ʩʠʣʘʤ.  

7. ɺ ʩʝʯʝʥʠʷʭ ʙʘʣʢʠ, ʛʜʝ ʧʨʠʣʦʞʝʥʳ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʤʦʤʝʥʪʳ, ʥʘ ʵʧʶʨʝ  
xM   ʚʦʟʥʠʢʘʶʪ ʩʢʘʯʢʠ 

ʥʘ ʠʭ ʚʝʣʠʯʠʥʫ ʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʵʪʠʭ ʤʦʤʝʥʪʦʚ.  

8. ʕʧʶʨʘ 
yQ  ʷʚʣʷʝʪʩʷ ʜʠʘʛʨʘʤʤʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʦʪ ʵʧʶʨʳ xM . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʨʜʠʥʘʪʘ ʥʘ ʵʧʶʨʝ  

yQ  ʚ  ʣʶʙʦʤ  ʩʝʯʝʥʠʠ  ʨʘʚʥʘ ʪʘʥʛʝʥʩʫ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʵʧʶʨʝ  xM   ʚ ʵʪʦʤ ʩʝʯʝʥʠʠ ʙʘʣ-

ʢʠ. 

 

4.2 ʅʘʧʨʷʞʝʥʠʷ ʧʨʠ ʠʟʛʠʙʝ ʙʘʣʢʠ 
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ʈʘʩʩʤʦʪʨʠʤ ʢʦʥʩʦʣʴʥʫʶ ʙʘʣʢʫ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʧʦʩʪʦʷʥʥʦʛʦ ʧʦ ʜʣʠʥʝ,  

ʥʘʛʨʫʞʝʥʥʫʶ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʤʦʤʝʥʪʦʤ M . 

         ʇʨʠ ʧʨʷʤʦʤ ʯʠʩʪʦʤ ʠʟʛʠʙʝ ʙʘʣʢʠ ʩʧʨʘʚʝʜʣʠʚʳ: 

1. ɻʠʧʦʪʝʟʘ ʧʣʦʩʢʠʭ ʩʝʯʝʥʠʡ  ɹʝʨʥʫʣʣʠ ï ʩʝʯʝʥʠʷ ʧʣʦʩʢʠʝ ʠ ʥʦʨʤʘʣʴʥʳʝ ʢ ʦʩʠ ʙʘʣʢʠ ʜʦ ʜʝʬʦʨʤʘ-

ʮʠʠ, ʦʩʪʘʶʪʩʷ ʧʣʦʩʢʠʤʠ ʠ ʥʦʨʤʘʣʴʥʳʤʠ ʢ ʝʝ ʦʩʠ ʠ ʧʦʩʣʝ ʜʝʬʦʨʤʘʮʠʠ. 

2. ɻʠʧʦʪʝʟʘ ʦ ʥʝʥʘʜʘʚʣʠʚʘʝʤʦʩʪʠ ʚʦʣʦʢʦʥ: ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ  ʧʨʦʜʦʣʴʥʳʭ  ʩʝʯʝʥʠʷʭ ʙʘʣ-

ʢʠ ʥʝ ʚʦʟʥʠʢʘʁ ʪ. 

 ʈʠʩʫʥʦʢ 6 

Y 
y 

Y 

y 

 
ɼʚʫʤʷ ʧʦʧʝʨʝʯʥʳʤʠ ʩʝʯʝʥʠʷʤʠ z ʠ z + dz ʚʳʨʝʞʝʤ ʠʟ ʙʘʣʢʠ ʵʣʝʤʝʥʪ ʜʣʠʥʦʡ dz (ʨʠʩ. 6). 

ʅʘ ʝʛʦ ʪʦʨʮʘʭ ʚʦʟʥʠʢʥʫʪ ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʄz, ʢʦʪʦʨʳʝ ʚʳʟʦʚʫʪ ʜʝʬʦʨʤʘʮʠʶ ʠʟʛʠʙʘ: ʧʨʦ-

ʜʦʣʴʥʘʷ ʦʩʴ z ʠʟʦʛʥʝʪʩʷ, ʜʣʠʥʘ ʞʝ ʩʣʦʷ ʥʝ ʠʟʤʝʥʠʪʩʷ. 

ʊ.ʢ. ʢʘʞʜʦʝ ʚʦʣʦʢʥʦ ʩʦʛʣʘʩʥʦ ʧʨʠʥʷʪʳʤ ʚʳʰʝ ʛʠʧʦʪʝʟʘʤ ʠʩʧʳʪʳʚʘʝʪ ʦʜʥʦʦʩʥʦʝ ʥʘʧʨʷʞʝʥ-

ʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʪʦ:        

                                                       
r

es
y

EE ==  

ʛʜʝ r1  ï ʢʨʠʚʠʟʥʘ ʥʝʡʪʨʘʣʴʥʦʛʦ ʩʣʦʷ ʙʘʣʢʠ.                                  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ.  

                                 

ʀʣʠ                                                           
yJ

ʄ

z

z=s                                       

ʛʜʝ ʄz ï  ʚʥʫʪʨʝʥʥʠʡ ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʚ ʩʝʯʝʥʠʠ, ʚ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʷʶʪ s [ʅÖʤ]; Jz ï ʦʩʝʚʦʡ 

ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʡʪʨʘʣʴʥʦʛʦ ʩʣʦʷ [ʤ
4
]; y  ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʥʝʡʪʨʘʣʴʥʦʛʦ ʩʣʦʷ ʜʦ ʩʣʦʷ, ʚ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʷʶʪ ʥʘʧʨʷʞʝʥʠʷ [ʤ]. 

ʕʧʶʨʘ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʠ s ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʬʦʨʤʫʣʦʡ ʠʟʦʙʨʘʞʝʥʘ 

ʥʘ ʨʠʩ.6. ʅʘʠʙʦʣʴʰʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʚ ʢʨʘʡʥʠʭ ʚʦʣʦʢʥʘʭ, ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʳʭ ʦʪ ʥʝʡ-

ʪʨʘʣʴʥʦʡ ʦʩʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʙʘʣʢʠ. 

  
4.3 ʈʘʩʯʝʪ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʠʟʛʠʙʝ. ʇʦʜʙʦʨ ʩʝʯʝʥʠʡ. 

ʋʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʧʨʷʤʦʤ ʠʟʛʠʙʝ ʧʦ ʥʦʨʤʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ. ɼʣʷ ʧʣʘʩʪʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

(ʧʨʠ Rt = Rc = R) ʵʪʦ ʫʩʣʦʚʠʝ ʠʤʝʝʪ ʚʠʜ: 

Z max

max max
Z

M
ʫ R

I
s = ¢   

 

ɿʜʝʩʴ Jz ʥʘʟʳʚʘʝʪʩʷ ʦʩʝʚʳʤ ʤʦʤʝʥʪʦʤ ʠʥʝʨʮʠʠ ʩʝʯʝʥʠʷ; 
max

y  ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʥʝʡʪʨʘʣʴʥʦʡ (ʮʝʥ-

ʪʨʘʣʴʥʦʡ) ʦʩʠ ʜʦ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʦʡ ʪʦʯʢʠ ʩʝʯʝʥʠʷ, ʚʟʷʪʦʝ ʧʦ ʤʦʜʫʣʶ; R ï ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʦ ʧʨʝʜʝʣʫ ʪʝʢʫʯʝʩʪʠ. 

ɼʣʷ ʭʨʫʧʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʛʜʘ ʨʘʩʯʝʪʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʥʘ ʨʘʩʪʷʞʝʥʠʝ (Rt) ʠ ʥʘ 

ʩʞʘʪʠʝ (Rc) ʥʝ ʨʘʚʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʪ.ʝ. Rt Ŗc, ʫʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ ʜʣʷ ʨʘʩʪʷʥʫʪʦʡ ʠ ʩʞʘʪʦʡ ʟʦʥ 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʦʪʜʝʣʴʥʦ:  



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 
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Z max
tmax(P)

Z(P)

M
R ;

W
s = ¢  

Z max
Cmax  (C)

Z (C)

M
R ,

W
s = ¢  

;
y

I
W

(P) max

Z
(P) Z =  

Z
Z (C)

max  (C)

I
W .

y
=  

ɺ ʜʘʥʥʳʭ ʚʝʣʠʯʠʥʳ 
(P) max

y  ʠ 
(C) max

y  ʦʟʥʘʯʘʶʪ ʥʘʠʙʦʣʴʰʠʝ ʧʦ ʤʦʜʫʣʶ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʥʝʡʪʨʘʣʴʥʦʡ 

ʦʩʠ ʩʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦ ʥʘʠʙʦʣʝʝ ʨʘʩʪʷʥʫʪʦʛʦ ʠ ʩʞʘʪʦʛʦ ʚʦʣʦʢʥʘ.  

ɺ ʧʨʠʚʝʜʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʧʨʷʤʦʤ ʠʟʛʠʙʝ 
maxZM  ʦʟʥʘʯʘʝʪ ʥʘʠʙʦʣʴʰʝʝ ʧʦ ʤʦʜʫʣʶ 

ʟʥʘʯʝʥʠʝ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʠ ʙʝʨʝʪʩʷ ʠʟ ʵʧʶʨʳ ʄ. 

 ʋʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʧʨʷʤʦʤ ʠʟʛʠʙʝ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʇʨʦʚʝʨʦʯʥʘʷ ʟʘʜʘʯʘ ï ʧʨʦʚʝʨʢʘ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʜʘʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʧʦ-

ʤʦʱʴʶ ʧʨʠʚʝʜʝʥʥʳʭ ʬʦʨʤʫʣ. 

2. ʇʨʦʝʢʪʥʘʷ ʟʘʜʘʯʘ ï ʧʦʜʙʦʨ ʩʝʯʝʥʠʷ ʙʘʣʢʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʵʪʦʛʦ ʪʠʧʘ ʠʟ ʫʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ 

ʦʧʨʝʜʝʣʷʶʪ ʪʨʝʙʫʝʤʦʝ ʟʥʘʯʝʥʠʝ ʦʩʝʚʦʛʦ ʤʦʤʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʧʨʠʥʠʤʘʷ ʫʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʩʦ 

ʟʥʘʢʦʤ ʨʘʚʝʥʩʪʚʘ, ʪ.ʝ. 
max
s  = R.  

ʊʘʢ, ʜʣʷ ʙʘʣʢʠ ʠʟ ʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ  ʧʦʣʫʯʘʝʤ 

ZTP max
Z

M
W .

R
=  

3. ʆʧʨʝʜʝʣʝʥʠʝ ʜʦʧʫʩʢʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ, ʪ.ʝ. ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʙʘʣʢʠ ʩ ʟʘʜʘʥʥʤrʠ ʨʘʟʤʝʨʘʤʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 
[] ZM W R.=  

ʂʘʩʘʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʝʯʝʥʠʠ ʧʨʠ ʧʨʷʤʦʤ ʧʦʧʝʨʝʯʥʦʤ ʠʟʛʠʙʝ ʚʦʟʥʠʢʘʶʪ ʦʪ ʧʦʧʝʨʝʯʥʦʡ ʩʠ-

ʣʳ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ɼ.ʀ. ɾʫʨʘʚʩʢʦʛʦ: 
ʦʪʩ

Y Z

Z

Q S
,

I b(y)
t=

Ö
    

ʛʜʝ QY ï ʧʦʧʝʨʝʯʥʘʷ ʩʠʣʘ ʚ ʪʦʤ ʩʝʯʝʥʠʠ, ʚ ʪʦʯʢʘʭ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʩʘʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝ-

ʥʠʷ; ʦʪʩ

ZS  ï ʩʪʘʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʦʪʩʝʯʝʥʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ (ʯʘʩʪʠ ʧʣʦʱʘʜʠ 

ʚʳʰʝ ʠʣʠ ʥʠʞʝ ʪʦʯʢʠ, ʚ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʩʘʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ t) ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥ-

ʪʨʘʣʴʥʦʡ (ʥʝʡʪʨʘʣʴʥʦʡ) ʦʩʠ z, ʚʟʷʪʳʡ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ; b(y) ï ʰʠʨʠʥʘ ʩʝʯʝʥʠʷ ʥʘ ʫʨʦʚʥʝ 

ʪʦʯʢʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʩʘʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ (ʥʘ ʨʘʩʩʪʦʷʥʠʠ y ʦʪ ʥʝʡʪʨʘʣʥɹʦʡ ʦʩʠ). 

 

4.4 ʉʪʘʪʠʯʝʩʢʠ ʥʝʦʧʨʝʜʝʣʠʤʳʝ ʩʠʩʪʝʤʳ ʧʨʠ ʠʟʛʠʙʝ. ʂʘʥʦʥʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʤʝʪʦʜʘ ʩʠʣ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʦʧʨʝʜʝʣʠʤʦʡ ʥʘʟʳʚʘʶʪ ʪʘʢʫʶ ʩʠʩʪʝʤʫ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ ʦʜʥʠʭ 

ʫʨʘʚʥʝʥʠʡ ʩʪʘʪʠʢʠ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʪ.ʢ. ʦʥʘ ʠʤʝʝʪ ʣʠʰʥʠʝ ʩʚʷʟʠ, ʧʨʠ ʫʜʘʣʝʥʠʠ ʢʦʪʦʨʳʭ ʠʟ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʦʧʨʝʜʝʣʠʤʦʡ ʧʦʣʫʯʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʘʷ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝ 

ʠʟʤʝʥʷʝʤʘʷ ʩʠʩʪʝʤʘ. ɻʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʠʟʤʝʥʷʝʤʦʡ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʘʷ ʩʠʩʪʝʤʘ, ʠʟʤʝʥʝʥʠʝ ʢʦʪʦʨʦʡ 

ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʚ  ʩʚʷʟʠ ʩ ʜʝʬʦʨʤʘʮʠʝʡ ʝʝ ʵʣʝʤʝʥʪʦʚ. 

ʏʠʩʣʦ ʣʠʰʥʠʭ ʩʚʷʟʝʡ ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʥʝʦʧʨʝʜʝʣʠʤʦʩʪʠ ʩʠʩʪʝʤʳ. ɿʘ 

ʣʠʰʥʠʝ ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʢʘʢ ʚʥʝʰʥʠʝ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʝ ʩʚʷʟʠ. ʉʪʝʧʝʥʴ ʩʪʘʪʠʯʝʩʢʦʡ 

ʥʝʦʧʨʝʜʝʣʠʤʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 
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3,C x= - 

ʛʜʝ ʉ ï ʩʪʝʧʝʥʴ ʩʪʘʪʠʯʝʩʢʦʡ ʥʝʦʧʨʝʜʝʣʠʤʦʩʪʠ; 

ʭ ï ʯʠʩʣʦ ʥʝʠʟʚʝʩʪʥʳʭ ʩʚʷʟʝʡ; 

3 ï ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ ʩʪʘʪʠʢʠ ʜʣʷ ʧʣʦʩʢʦʡ ʩʠʩʪʝʤʳ. 

 
ʄʝʪʦʜ ʩʠʣ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʩʢʨʳʪʴ ʩʪʘʪʠʯʝʩʢʫʶ 

ʥʝʦʧʨʝʜʝʣʠʤʦʩʪʴ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

1. ʆʧʨʝʜʝʣʷʝʤ ʩʪʝʧʝʥʴ ʩʪʘʪʠʯʝʩʢʦʡ ʥʝʦʧʨʝʜʝʣʠʤʦʩʪʠ ʩʠʩʪʝʤʳ. 

2. ɺ ʟʘʜʘʥʥʦʡ ʨʘʤʝ ʚʳʷʚʣʷʝʤ ʣʠʰʥʠʝ ʩʚʷʟʠ, ʧʨʠ ʦʪʙʨʘʩʳʚʘʥʠʝ ʢʦʪʦʨʳʭ ʨʘʤʘ ʦʩʪʘʝʪʩʷ 
ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʠʟʤʝʥʷʝʤʦʡ ʠ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʦʡ. ʉʠʩʪʝʤʘ, ʧʦʣʫʯʝʥʥʘʷ ʠʟ ʟʘʜʘʥʥʦʡ ʧʫʪʝʤ 

ʫʜʘʣʝʥʠʷ ʣʠʰʥʠʭ ʩʚʷʟʝʡ ʠ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ, ʥʘʟʳʚʘʝʪʩʷ ʦʩʥʦʚʥʦʡ ʩʠʩʪʝʤʦʡ ï ʆʉ. 

3. ɺ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪʙʨʦʰʝʥʥʳʭ ʩʚʷʟʝʡ ʧʨʠʢʣʘʜʳʚʘʝʤ ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʳʝ ʫʩʠʣʠʷ ʭ1, ʭ2, ʭ3 

ʠ ʪ.ʜ. (ʧʦ ʯʠʩʣʫ ʣʠʰʥʠʭ ʩʚʷʟʝʡ). ʉʠʩʪʝʤʘ ʩ ʟʘʜʘʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʠ ʣʠʰʥʠʤʠ ʥʝʠʟʚʝʩʪʥʳʤʠ 

ʥʘʟʳʚʘʝʪʩʷ ʦʩʥʦʚʥʦʡ ʩʠʩʪʝʤʦʡ ïʆʉ.. 

4. ʅʝʠʟʚʝʩʪʥʳʝ ʫʩʠʣʠʷ ʚ ʦʩʥʦʚʥʦʡ ʩʠʩʪʝʤʝ ʦʧʨʝʜʝʣʷʶʪ ʠʟ ʫʩʣʦʚʠʷ ʨʘʚʝʥʩʪʚʘ ʥʫʣʶ 

ʧʝʨʝʤʝʱʝʥʠʡ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ  ʚʥʝʰʥʠʭ ʩʚʷʟʝʡ. ʕʪʠ ʫʩʣʦʚʠʷ ʩʦʩʪʘʚʣʷʶʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ 

(ʢʘʥʦʥʠʯʝʩʢʦʡ) ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʥʘʟʳʚʘʶʪʩʷ  ʢʘʥʦʥʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʤʝʪʦʜʘ ʩʠʣ. 

5. ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʠʟʚʝʩʪʥʳʭ ʫʩʠʣʠʡ ʨʘʤʫ ʨʘʩʩʯʠʪʳʚʘʝʤ ʢʘʢ ʩʪʘʪʠʯʝʩʢʠ 

ʦʧʨʝʜʝʣʠʤʫʶ. 

ʆʙʱʠʡ ʚʠʜ ʢʘʥʦʥʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʜʣʷ n ʨʘʟ ʩʪʘʪʠʯʝʩʢʠ ʥʝʦʧʨʝʜʝʣʠʤʦʡ ʩʠʩʪʝʤʳ ʠʤʝʝʪ 
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ɺ ʧʝʨʚʦʤ ʫʨʘʚʥʝʥʠʠ d11  - ʧʝʨʝʤʝʱʝʥʠʝ ʪʦʯʢʠ ʧʨʠʣʦʞʝʥʠʷ ʧʝʨʚʦʛʦ ʣʠʰʥʝʛʦ ʥʝʠʟʚʝʩʪʥʦʛʦ 

ʧʦ ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʶ, ʚʳʟʚʘʥʥʦʝ ʜʝʡʩʪʚʠʝʤ ʝʜʠʥʠʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʥʝʠʟʚʝʩʪʥʦʛʦ. 

ʇʨʦʠʟʚʝʜʝʥʠʝ d11Öx1  - ʧʝʨʝʤʝʱʝʥʠʝ ʪʦʡ ʞʝ ʪʦʯʢʠ ʧʦ ʪʦʤʫ ʞʝ ʥʘʧʨʘʚʣʝʥʠʶ, ʚʳʟʚʘʥʥʦʝ ʠʩʪʠʥʥʳʤ 

ʟʥʘʯʝʥʠʝʤ ʩʠʣʳ x1. 

ɺʪʦʨʦʡ ʯʣʝʥ d12Öx2 ʝʩʪʴ ʧʝʨʝʤʝʱʝʥʠʝ ʪʦʡ ʞʝ ʪʦʯʢʠ ʧʦ ʪʦʤʫ ʞʝ ʥʘʧʨʘʚʣʝʥʠʶ, ʚʳʟʚʘʥʥʦʝ 

ʩʠʣʦʡ x2. 

 ʉʚʦʙʦʜʥʳʡ ʯʣʝʥ ʫʨʘʚʥʝʥʠʷ P1D  ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʝʨʝʤʝʱʝʥʠʝ ʪʦʡ ʞʝ ʪʦʯʢʠ ʧʦ ʪʦʤʫ ʞʝ 

ʥʘʧʨʘʚʣʝʥʠʶ, ʚʳʟʚʘʥʥʦʝ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʦʡ. 

ɺʩʷ ʣʝʚʘʷ ʯʘʩʪʴ ʧʝʨʚʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʫʤʤʘʨʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʪʦʯʢʠ 

ʧʨʠʣʦʞʝʥʠʷ ʩʠʣʳ x1 ʚ ʦʩʥʦʚʥʦʡ ʩʠʩʪʝʤʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʵʪʦʡ ʩʠʣʳ, ʚʳʟʚʘʥʥʦʝ ʚʩʝʤʠ ʩʠʣʘʤʠ, 

ʢʦʪʦʨʦʝ ʨʘʚʥʦ ʥʫʣʶ, ʪ.ʢ. ʚ ʟʘʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʦʥʦ ʨʘʚʥʦ ʥʫʣʶ.  

ɺʪʦʨʦʝ ʫʨʘʚʥʝʥʠʝ ʚʳʨʘʞʘʝʪ ʪʦ ʫʩʣʦʚʠʝ, ʯʪʦ ʩʫʤʤʘʨʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʪʦʯʢʠ ʧʨʠʣʦʞʝʥʠʷ 

ʩʠʣʳ x2 ʨʘʚʥʦ ʥʫʣʶ.  

ɺʪʦʨʦʝ ʫʨʘʚʥʝʥʠʝ ʚʳʨʘʞʘʝʪ ʪʦ ʫʩʣʦʚʠʝ, ʯʪʦ ʩʫʤʤʘʨʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʪʦʯʢʠ ʧʨʠʣʦʞʝʥʠʷ 

ʩʠʣʳ x2 ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʵʪʦʡ ʞʝ ʩʠʣʳ ʦʪ ʚʩʝʭ ʚʦʟʜʝʡʩʪʚʠʡ ʨʘʚʥʦ ʥʫʣʶ. ʉʤʳʩʣ ʦʩʪʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʘʥʘʣʦʛʠʯʝʥ.  

ɺʳʯʠʩʣʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʡ ʧʨʦʠʟʚʦʜʠʤ ʧʦ ʩʧʦʩʦʙʫ ɺʝʨʝʱʘʛʠʥʘ: 
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ä==
xEJ

ycik
kiik

w
dd ; 

ʟʜʝʩʴ   
kw  ʠ iw - ʧʣʦʱʘʜʴ ʵʧʶʨ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ; 

 
iM  ʠ 

kM  ʚ ʦʩʥʦʚʥʦʡ ʩʠʩʪʝʤʝ ʚ i-ʪʦʤ ʠ k-ʪʦʤ ʝʜʠʥʠʯʥʳʭ ʩʦʩʪʦʥ̫ʠʷʭ; 

 ʨw  - ʧʣʦʱʘʜʴ ʵʧʶʨʳ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ 
ʨʄ  ʦʪ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ ʚ ʦʩʥʦʚʥʦʡ 

ʩʠʩʪʝʤʝ; 

 ciʫ ʠ 
kiy  - ʦʨʜʠʥʘʪʳ ʵʧʶʨ 

iM  ʠ 
kM , ʚʟʷʪʳʝ ʧʦʜ ʮʝʥʪʨʘʤʠ ʪʷʞʝʩʪʠ ʠʭ ʧʣʦʱʘʜʝʡ. 

 ʀʭ ʩʣʝʜʫʝʪ ʙʨʘʪʴ ʩ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʵʧʶʨ, ʥʝ ʠʤʝʶʱʠʭ ʧʝʨʝʛʠʙʦʚ ʥʘ ʜʣʠʥʝ ʫʯʘʩʪʢʘ. ɼʣʷ 

ʧʨʦʩʪʦʪʳ ʚʳʯʠʩʣʝʥʠʷ ʩʣʦʞʥʳʝ ʵʧʶʨʳ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʙʠʪʳ ʥʘ ʧʨʦʩʪʝʡʰʠʝ 

ʬʠʛʫʨʳ: ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʪʨʝʫʛʦʣʴʥʠʢ, ʧʘʨʘʙʦʣʠʯʝʩʢʠʝ ʪʨʝʫʛʦʣʴʥʠʢʠ, ʧʣʦʱʘʜʠ w. 

 

ʊʝʤʘ 5. ʉʣʦʞʥʦʝ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

5.1 ɺʥʝʮʝʥʪʨʝʥʥʦʝ ʨʘʩʪʷʞʝʥʠʝ (ʩʞʘʪʠʝ) 

ʇʨʠ ʚʥʝʮʝʥʪʨʝʥʥʦʤ ʨʘʩʪʷʞʝʥʠʠ (ʩʞʘʪʠʠ) ʧʨʦʜʦʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʧʨʠʣʦʞʝʥʘ ʥʝ ʚ ʮʝʥʪʨʝ ʪʷ-

ʞʝʩʪʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʷ, ʘ ʩʤʝʱʝʥʘ ʩ ʥʝʢʦʪʦʨʳʤ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʛʣʘʚʥʳʭ ʦʩʝʡ ʩʝʯʝʥʠʷ. 

 
ʇʨʠʤʝʥʠʤ ʤʝʪʦʜ ʩʝʯʝʥʠʡ, ʦʧʨʝʜʝʣʠʤ ʚ ʣʶʙʦʤ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʩʪʝʨʞʥʷ ʧʨʦʜʦʣʴʥʫʶ 

ʩʠʣʫ N=ʈ ʠ ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ, ʨʘʚʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʭ 

ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʫ 

 
ʅʘʧʨʷʞʝʥʠʝ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ʭ ʠ ʫ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʧʦ ʬʦʨʤʫʣʝ 

 
ɼʣʷ ʩʝʯʝʥʠʡ ʠʤʝʶʱʠʭ ʚʳʩʪʫʧʘʶʱʠʝ ʫʛʣʦʚʳʝ ʪʦʯʢʠ, ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  

 

19 
 

 

ʛʜʝ 
x yWʠW - ʤʦʤʝʥʪʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʝʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ ʭ ʠ ʫ. 

ʇʨʠ ʵʪʦʤ ʦʥʠ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴʩʷ ʢʘʢ ʨʘʩʪʷʛʠʚʘʶʱʠʤʠ, ʪʘʢ ʠ ʩʞʠʤʘʶʱʠʤʠ. 

ʇʨʠ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʝ ʩʝʯʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʦʧʘʩʥʳʭ ʪʦʯʝʢ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʡʪʠ ʧʦʣʦʞʝʥʠʝ ʥʫʣʝʚʦʡ ʣʠʥʠʠ. ʋʨʘʚʥʝʥʠʝ ʥʫʣʝʚʦʡ ʣʠʥʠʠ ʧʦʣʫʯʠʤ, ʧʨʠʨʘʚʥʷʚ ʥʘʧʨʷʞʝʥʠʝ 

ʥʫʣʶ: 

 

 
ʈʘʜʠʫʩ ʠʥʝʨʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ U 

 - 

ʵʪʦ ʪʘʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ U ʜʦ ʫʩʣʦʚʥʦʡ ʪʦʯʢʠ, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚʩʷ ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ. ʊʦʛʜʘ 

ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʥʘʭʦʜʷʪ ʧʦ ʬʦʨʤʫʣʝ 

      

ʇʦʣʫʯʠʤ 

 
ʕʪʦ ʬʦʨʤʫʣʘ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʧʨʠ ʚʥʝʮʝʥʪʨʝʥʥʦʤ ʨʘʩʪʷʞʝʥʠʠ ʠʣʠ 

ʩʞʘʪʠʠ. ɽʩʣʠ ʩʠʣʘ ʨʘʩʪʷʛʠʚʘʶʱʘʷ, ʪʦ ʧʝʨʝʜ ʩʢʦʙʢʦʡ ʩʪʘʚʠʪʩʷ ʟʥʘʢ ʧʣʶʩ, ʝʩʣʠ ʩʠʣʘ ʩʞʠʤʘʶʱʘʷ, ʪʦ 

ʩʪʘʚʠʪʩʷ ï ʤʠʥʫʩ. 

ɺ ʵʪʦʡ ʬʦʨʤʫʣʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ, ʛʜʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘʧʨʷʞʝʥʠʷ ʚʭʦʜʷʪ ʚ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʣʠ ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʝʥʠʡ ʦʪʢʣʘʜʳʚʘʪʴ ʚ ʤʘʩʰʪʘʙʝ ʚ ʚʠʜʝ ʘʧʧʣʠʢʘʪ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʦ ʧʣʦʩʢʦʩʪʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʪʦ ʢʦʥʮʳ ʵʪʠʭ ʦʪʨʝʟʢʦʚ ʙʫʜʫʪ ʣʝʞʘʪʴ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʥʘʢʣʦ-

ʥʝʥʥʦʡ ʢ ʧʣʦʩʢʦʩʪʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ. ʕʪʫ ʧʣʦʩʢʦʩʪʴ ʥʘʟʳʚʘʶʪ ʧʣʦʩʢʦʩʪʴʶ ʥʘʧʨʷʞʝ-

ʥʠʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʚʝ ʥʘʢʣʦʥʝʥʥʳʝ ʧʣʦʩʢʦʩʪʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʧʦ ʣʠʥʠʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ ʪʦʯʢʘʭ 

ʵʪʦʡ ʣʠʥʠʠ - ʵʪʦ ʥʫʣʝʚʘʷ ʣʠʥʠʷ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʡʪʨʘʣʴʥʘʷ ʣʠʥʠʷ ʧʨʠ ʚʥʝʮʝʥʪʨʝʥʥʦʤ ʨʘʩʪʷʞʝʥʠʠ ʠ ʩʞʘʪʠʠ ʥʝ ʧʨʦʭʦʜʠʪ 

ʯʝʨʝʟ ʮʝʥʪʨ ʪʷʞʝʩʪʠ, ʘ ʦʪʩʝʢʘʝʪ ʥʘ ʛʣʘʚʥʳʭ ʮʝʥʪʨʘʣʴʥʳʭ ʦʩʷʭ ʦʪʨʝʟʢʠ ʠ . ʇʦʣʘʛʘʷ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ x=0 ʠ y=0, ʧʦʣʫʯʠʤ 

 

      

 

5.2 ʂʦʩʦʡ ʠʟʛʠʙ 

ʂʦʩʦʡ ʠʟʛʠʙ ʚʦʟʥʠʢʘʝʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚʥʝʰʥʠʝ ʩʠʣʳ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʦʩʠ 

ʩʪʝʨʞʥʷ, ʥʝ ʣʝʞʘʪ ʚ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʦʩʴ ʝʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʥʠʢʘʶʱʠʡ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʠʟʛʠʙ ʤʦʞʥʦ ʨʘʟʣʦʞʠʪʴ ʥʘ ʜʚʘ ʠʟʛʠ-

ʙʘʶʠɦʭ ʤʦʤʝʥʪʘ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʧʣʦʩʢʦʩʪʷʭ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʛʣʘʚʥʳʝ ʦʩʠ ʩʝʯʝʥʠʷ. 

 

 
 

 

ʂʦʩʦʡ ʠʟʛʠʙ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʦʯʝʪʘʥʠʝ ʜʚʫʭ ʧʣʦʩʢʠʭ ʠʟʛʠʙʦʚ ʚʦ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥ-

ʜʠʢʫʣʷʨʥʳʭ ʧʣʦʩʢʦʩʪʷʭ. 

 
ʇʨʠ ʢʦʩʦʤ ʠʟʛʠʙʝ ʚ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ ʙʨʫʩʘ ʜʝʡʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʚʥʫʪʨʝʥʥʠʝ 

ʫʩʠʣʠʷ: Mz, My ï ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʠ Qy, Qz ïʧʦʧʝʨʝʯʥʳʝ (ʧʝʨʝʨʝʟʳʚʘʶʱʠʝ) 

ʩʠʣʳ. ʕʪʦ ʣʝʛʢʦ ʧʦʢʘʟʘʪʴ ʤʳʩʣʝʥʥʦ ʨʘʩʩʝʢʘʷ ʩʪʝʨʞʝʥʴ ʠ ʦʧʨʝʜʝʣʷʷ ʚʥʫʪʨʝʥʥʠʝ ʫʩʠʣʠʷ ʧʨʠ 

ʢʦʩʦʤ ʠʟʛʠʙʝ ʢʦʥʩʦʣʴʥʦʡ ʙʘʣʢʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʩʠʣʳ F ʥʘ ʩʚʦʙʦʜʥʦʤ ʢʦʥʮʝ . 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʥʦʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ M ʠ ʧʦʣʥʦʡ ʧʦʧʝʨʝʯʥʦʡ ʩʠʣʳ Q ʧʨʠ 

ʢʦʩʦʤ ʠʟʛʠʙʝ ʜʦʩʪʘʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʥʫʪʨʝʥʥʠʝ ʫʩʠʣʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʧʣʦʩʢʠʭ ʠʟʛʠʙʦʚ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ (ʪʦ ʝʩʪʴ Qy, Mz ʠ Qz, My), ʘ ʟʘʪʝʤ ʥʘʡʪʠ ʠʭ ʚʝʢʪʦʨʥʫʶ ʩʫʤʤʫ 

. 

 ʈʘʩʯʝʪ ʥʘ ʢʦʩʦʡ ʠʟʛʠʙ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʥʮʠʧʘ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʜʝʡʩʪʚʠʷ ʩʠʣ ʩʚʦʜʠʪʩʷ ʢ 

ʨʘʩʯʝʪʫ ʥʘ ʜʚʘ ʧʨʷʤʳʭ ʠʟʛʠʙʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤ ʩʫʤʤʠʨʦʚʘʥʠʝʤ ʥʘʧʨʷʞʝʥʠʡ 
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2
==  ï ʤʦʤʝʥʪʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʝʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ ʭ ʠ ʫ. 

ɼʣʷ ʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʦʜʠʥʘʢʦʚʦ ʩʦʧʨʦʪʠʚʣʷʝʪʩʷ ʠ ʨʘʩʪʷʞʝʥʠʶ ʠ 

ʩʞʘʪʠʶ, ʠʩʧʦʣʴʟʫʶʪ ʦʜʥʦ ʫʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʜʣʷ ʪʦʯʢʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʛʜʝ ʠʤʝʶʪ ʤʝʩʪʦ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ 

 
ʛʜʝ z ʠ y - ʢʦʦʨʜʠʥʘʪʳ ʜʘʥʥʦʡ ʪʦʯʢʠ. 

ʇʨʠ ʨʘʩʯʝʪʘʭ ʥʘ ʧʨʦʯʥʦʩʪʴ ʢʘʩʘʪʝʣʴʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ ʦʪ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ ʧʨʝʥʝʙʨʝʛʘʶʪ, 

ʪ.ʢ. ʠʭ ʚʣʠʷʥʠʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

 

5.3 ʇʦʥʷʪʠʝ ʦ ʪʝʦʨʠʷʭ ʧʨʦʯʥʦʩʪʠ. 

ʇʨʠ ʠʩʧʳʪʘʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ ʦʧʘʩʥʦʝ (ʠʣʠ ʧʨʝʜʝʣʴʥʦʝ) ʩʦʩʪʦʷʥʠʝ. ʆʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʩʪʫʧʣʝʥʠʝʤ ʪʝʢʫʯʝʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʩʦʧʨʦʚʦʞʜʘʝʤʦʝ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʦʯʥʳ-

ʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ ʠʣʠ ʧʦʷʚʣʝʥʠʝʤ ʪʨʝʱʠʥ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʥʘʯʘʣʝ ʨʘʟʨʫʰʝʥʠʷ. ʇʨʠ ʨʘʩʯʝʪʝ 

ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʫʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ, ʪʨʝʙʫʶʱʝʝ, ʯʪʦʙʳ ʥʘʠʙʦʣʴ-

ʰʝʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʥʝ ʧʨʝʚʳʰʘʣʦ ʚʝʣʠʯʠʥʳ ʨʘʩʯʝʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ.  

ʇʨʠ ʩʣʦʞʥʦʤ ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʵʣʝʤʝʥʪʘ ʢʦʥʩʪʨʫʢʮʠʠ (ʪʝʢʫ-

ʯʝʩʪʴ, ʨʘʟʨʫʰʝʥʠʝ) ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʪ.ʝ. ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʪʨʝʤʷ 

ʛʣʘʚʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ. ʊʘʢ ʢʘʢ ʯʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʚʦʟʤʦʞʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ ʥʝʦʛʨʘ-

ʥʠʯʝʥʥʦ ʚʝʣʠʢʦ, ʪʦ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʘʩʥʳʭ ʩʦʩʪʦʷʥʠʡ ʵʣʝʤʝʥʪʘ ʢʦʥʩʪʨʫʢʮʠʠ ʪʦʞʝ ʤʦʞʝʪ 

ʙʳʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʤʥʦʛʦ.  

ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʩʧʦʩʦʙ ʩʦʩʪʘʚʣʝʥʠʷ ʫʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʣʦʞʥʦʤ ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷ-

ʥʠʠ. 

ʇʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʣʠʰʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ (ʛʠʧʦʪʝʟʳ) ʦ ʪʦʤ, 

ʢʘʢʦʚ ʚʠʜ ʬʫʥʢʮʠʠ, ʩʚʷʟʳʚʘʶʱʝʡ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʩ ʚʝʣʠʯʠʥʦʡ ʠ ʟʥʘʢʦʤ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝ-

ʥʠʡ, ʢʘʢʠʤ ʬʘʢʪʦʨʦʤ ʚʳʟʳʚʘʝʪʩʷ ʥʘʩʪʫʧʣʝʥʠʝ ʦʧʘʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʘʢʠʭ ʛʠʧʦʪʝʟ, ʥʘʟʳʚʘʝʤʳʭ ʪʝʦʨʠʷʤʠ ʧʨʦʯʥʦʩʪʠ.  

1-ʷ ʪʝʦʨʠʷ ʧʨʦʯʥʦʩʪʠ ï ʪʝʦʨʠʷ ʥʘʠʙʦʣʴʰʠʭ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʦʨʠʠ, 

ʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘʩʪʫʧʘʝʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʥʘʠʙʦʣʴʰʝʝ ʥʦʨʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʦʩʪʠʛʘʝʪ 

ʦʧʘʩʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪ.ʝ. 

t1

ʨ

max Růů ¢=    ʠʣʠ   ʩ3

ʩ

max
Růů ¢=  

ʛʜʝ Rt ʠ Rʩ ï ʨʘʩʯʝʪʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʠ ʩʞʘʪʠʝ. 

ɼʣʷ ʩʣʫʯʘʝʚ ʧʣʦʩʢʦʛʦ ʠ ʦʙʲʝʤʥʦʛʦ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʡ ʜʘʥʥʘʷ ʪʝʦʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʥʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʠʤʝʝʪ ʠʩʪʦʨʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 
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2-ʷ ʪʝʦʨʠʷ ʧʨʦʯʥʦʩʪʠ ï ʪʝʦʨʠʷ ʥʘʠʙʦʣʴʰʠʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʫʜʣʠʥʝʥʠʡ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʦʨʠʠ, 

ʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘʩʪʫʧʘʝʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʥʘʠʙʦʣʴʰʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʫʜʣʠʥʝʥʠʷ ʜʦʩʪʠʛʘʶʪ 

ʦʧʘʩʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

1 1 2 3

1 R
Ů [ů ɜ(ů ů )] [ ]
ɽ E
= - + ¢ e =. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʡ ʪʝʦʨʠʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʫʯʠʪʳʚʘʝʪ ʚʩʝ ʪʨʠ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʷ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʣʷ ʭʨʫʧʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʅʝʜʦʩʪʘʪʦʢ ʜʘʥʥʦʡ ʪʝʦʨʠʠ ï ʦʥʘ ʥʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʣʷ ʧʣʘʩʪʠʯʥʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ. 

3-ʷ ʪʝʦʨʠʷ ʧʨʦʯʥʦʩʪʠ ï ʪʝʦʨʠʷ ʥʘʠʙʦʣʴʰʠʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʦʨʠʠ, 

ʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘʩʪʫʧʘʝʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʥʘʠʙʦʣʴʰʠʝ ʢʘʩʘʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ 

ʜʦʩʪʠʛʘʶʪ ʦʧʘʩʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪ.ʝ. ʨʘʟʨʫʰʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʨʝʟʘ. 

2
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ʇʨʝʠʤʫʱʝʩʪʚʦ ʜʘʥʥʦʡ ʪʝʦʨʠʠ ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʣʷ ʧʣʘʩʪʠʯʥʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʪʝʦʨʠʠ ʥʘʠʙʦʣʴʰʠʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʥʝ ʫʯʠʪʳʚʘʝʪ 

ʚʣʠʷʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʛʣʘʚʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ů2, ʘ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʥʝ ʦʙʲʷʩʥʷʝʪ ʧʨʠʯʠʥʳ ʨʘʟʨʫʰʝ-

ʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʚʩʝʩʪʦʨʦʥʥʝʤ ʨʘʚʥʦʤʝʨʥʦʤ ʨʘʩʪʷʞʝʥʠʠ. ɼʣʷ ʭʨʫʧʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʵʪʘ ʪʝʦʨʠʷ 

ʥʝʧʨʠʤʝʥʠʤʘ. 

4-ʷ ʪʝʦʨʠʷ ʧʨʦʯʥʦʩʪʠ ï ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʦʨʠʠ, ʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘʩʪʫʧʘʝʪ 

ʪʦʛʜʘ, ʢʦʛʜʘ ʫʜʝʣʴʥʘʷ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʳ ʜʦʩʪʠʛʘʝʪ ʦʧʘʩʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʬuè øê ú ʜʣʷ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʜʣʷ ʦʜʥʦʦʩʥʦʛʦ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ. ʆʥʘ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʣʘʩʪʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʜʣʷ ʭʨʫʧʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʝʧʨʠ-

ʤʝʥʠʤʘ. 

ʋʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʧʦ 4-ʡ ʪʝʦʨʠʠ ʧʨʦʯʥʦʩʪʠ ʟʘʧʠʰʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ:  
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ɼʦʩʪʦʠʥʩʪʚʦʤ ʵʪʦʡ ʪʝʦʨʠʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʫʯʠʪʳʚʘʝʪ ʚʩʝ ʪʨʠ ʛʣʘʚʥʳʝ ʥʘʧʨʷʞʝʥʠʷ. ʆʥʘ, 

ʢʘʢ ʠ 3-ʷ ʪʝʦʨʠʷ, ʦʙʲʷʩʥʷʝʪ ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʚʩʝʩʪʦʨʦʥʥʝʤ ʨʘʚʥʦʤʝʨʥʦʤ ʩʞʘ-

ʪʠʠ, ʥʦ ʥʝ ʦʙʲʷʩʥʷʝʪ ʧʨʠʯʠʥʳ ʨʘʟʨʫʰʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʚʩʝʩʪʦʨʦʥʥʝʤ ʨʘʚʥʦʤʝʨʥʦʤ ʨʘʩʪʷʞʝʥʠʠ. 

5-ʷ ʪʝʦʨʠʷ-ʪʝʦʨʠʷ:  ʥʘʧʨʷʞʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʧʨʦʯʥʳ, ʝʩʣʠ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʠʭ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ n  ʨʘʟ ʠʭ ʢʨʫʛʠ ʄʦʨʘ ʢʦʩʥʫʪʩʷ 

ʧʨʝʜʝʣʴʥʦʡ ʦʛʠʙʘʶʱʝʡ (ʛʜʝ n  ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ). 

ɻʠʧʦʪʝʟʘ ʧʨʦʯʥʦʩʪʠ ʄʦʨʘ ʠʤʝʝʪ ʚʠʜ: 

[]snsss ¢-= 31ʵʢʚ .  

 

ʊʝʤʘ 6. ʋʩʪʦʡʯʠʚʦʩʪʴ ʩʞʘʪʳʭ ʩʪʝʨʞʥʝʡ 

ʀʟ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʚʥʦʚʝʩʠʝ ʘʙʩʦʣʶʪʥʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʤʦʞʝʪ ʙʳʪʴ 

ʫʩʪʦʡʯʠʚʳʤ, ʙʝʟʨʘʟʣʠʯʥʳʤ ʠ ʥʝʫʩʪʦʡʯʠʚʳʤ. ʅʘʧʨʠʤʝʨ, ʰʘʨ, ʣʝʞʘʱʠʡ ʥʘ ʚʦʛʥʫʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ  ʨʘʚʥʦʚʝʩʠʷ.    ɽʩʣʠ ʩʦʦʙʱʠʪʴ  ʝʤʫ  ʥʝʙʦʣʴʰʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ 

ʵʪʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʦʪʧʫʩʪʠʪʴ, ʪʦ ʦʥ ʩʥʦʚʘ ʚʦʟʚʨʘʪʠʪʩʷ ʚ ʩʚʦʝ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ .    ʐʘʨ, 

ʣʝʞʘʱʠʡ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ  ʙʝʟʨʘʟʣʠʯʥʦʛʦ    ʨʘʚʥʦʚʝʩʠʷ.  

ɹʫʜʫʯʠ   ʦʪʢʣʦʥʝʥʥʳʤ   ʦʪ ʧʦʣʦʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ,   ʦʥ ʚ ʧʦʣʦʞʝʥʠʝ ʠʩʭʦʜʥʦʝ ʥʝ ʚʦʟʚʨʘʱʘʝʪʩʷ. 

ʐʘʨ, ʣʝʞʘʱʠʡ ʥʘ ʚʳʧʫʢʣʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʨʘʚʥʦʚʝʩʠ.̫ 
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ɹʫʜʫʯʠ ʦʪʢʣʦʥʝʥʥʳʤ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʦʥ ʚ ʵʪʦ ʤʝʩʪʦ ʥʠʢʦʛʜʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʝ 

ʚʝʨʥʝʪʩʷ. 

ɸʥʘʣʦʛʠʯʥʳʡ ʧʨʠʤʝʨ ʩ ʜʣʠʥʥʳʤ ʩʪʝʨʞʥʝʤ ʧʨʠ ʜʝʡʩʪʚʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʦʩʝʚʦʡ 

ʩʞʠʤʘʶʱʝʡ ʩʠʣʳ (ʤʝʥʴʰʝ ʥʝʢʦʪʦʨʦʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ) ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. 

                                                             ʈʠʩʫʥʦʢ 7 

 

ɽʩʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠʟʦʛʥʫʪʴ ʝʛʦ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʧʦʧʝʨʝʯʥʦʡ ʥʘʛʨʫʟʢʦʡ ʠ ʟʘʪʝʤ ʵʪʫ 

ʥʘʛʨʫʟʢʫ ʫʙʨʘʪʴ, ʪʦ ʩʪʝʨʞʝʥʴ ʚʥʦʚʴ ʧʨʠʤʝʪ ʩʚʦʶ ʧʨʷʤʦʣʠʥʝʡʥʫʶ ʬʦʨʤʫ ʨʘʚʥʦʚʝʩʠʷ. 
ʇʨʠ ʟʥʘʯʝʥʠʠ ʩʞʠʤʘʶʱʝʡ ʩʠʣʳ, ʧʨʝʚʦʩʭʦʜʷʱʝʡ ʠʣʠ ʨʘʚʥʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʝ, ʪʝʨʷʝʪ-

ʩʷ ʧʨʷʤʦʣʠʥʝʡʥʘʷ ʬʦʨʤʘ ʨʘʚʥʦʚʝʩʠʷ, ʢʦʪʦʨʘʷ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʠ ʵʪʦʤ ʫʩʪʦʡʯʠʚʦʡ. 

ɼʦ ʪʝʭ ʧʦʨ ʧʦʢʘ ʩʞʠʤʘʶʱʘʷ ʩʠʣʘ ʤʝʥʴʰʝ ʢʨʠʪʠʯʝʩʢʦʡ, ʧʨʦʛʠʙʳ ʩʪʝʨʞʥʷ ʙʫʜʫʪ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʳʝ, ʥʦ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ ʙʫʜʫʪ ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʚʦʟʨʘʩʪʘʪʴ. 

ʅʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʩʞʠʤʘʶʱʝʡ ʩʠʣʳ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʞʘʪʳʡ ʩʪʝʨʞʝʥʴ ʪʝʨʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʦʭʨʘʥʷʪʴ ʧʨʷʤʦʣʠʥʝʡʥʫʶ ʬʦʨʤʫ ʨʘʚʥʦʚʝʩʠʷ, ʥʘʟʳʚʘʝʪʩʷ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʦʡ Fʂʈ . 

 

 

ʈʠʩʫʥʦʢ 8 

 

ʆʧʨʝʜʝʣʠʚ ʢʨʠʪʠʯʝʩʢʫʶ ʩʠʣʫ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʜʦʧʫʩʢʘʝʤʫʶ ʩʠʣʫ, ʜʝʡʩʪʚʫʶʱʫʶ ʥʘ 

ʩʞʘʪʳʡ ʩʪʝʨʞʝʥʴ, ʢʦʪʦʨʘʷ ʤʝʥʴʰʝ ʢʨʠʪʠʯʝʩʢʦʡ: 

[]
[ ]

,
ʋ

ʂʈ

n

F
F =  

ʛʜʝ [nʫ] ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ɺʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʥʠʤʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʫʯʠʪʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ: ʥʘʯʘʣʴʥʫʶ ʢʨʠʚʠʟʥʫ ʩʪʝʨʞʥʷ, ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʧʨʠʣʦʞʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʪ.ʜ. 

ɺʝʣʠʯʠʥʘ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ ʧʦ ʦʙʦʙʱʝʥʥʦʡ ʬʦʨʤʫʣʝ ʕʡʣʝʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

              
( )

,
2

2

l

EI
F MIN
ʂʈ

Ö
=
m

p
 

ʛʜʝ m - ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ ʜʣʠʥʳ ʩʪʝʨʞʥʷ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʩʧʦʩʦʙʘ ʟʘʢʨʝʧʣʝʥʠʷ. 

ʌʦʨʤʫʣʦʡ ʕʡʣʝʨʘ ʥʝ ʚʩʝʛʜʘ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ, ʪ.ʢ. ʝʝ ʚʳʚʦʜ ʢʦʪʦʨʦʡ ʦʩʥʦʚʘʥ ʥʘ 

ʟʘʢʦʥʝ ɻʫʢʘ. ɿʘʢʦʥ ʞʝ ɻʫʢʘ ʩʧʨʘʚʝʜʣʠʚ ʚ ʟʦʥʝ ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʧʦʢʘ ʥʘʧʨʷʞʝʥʠʷ ʥʝ 

ʧʨʝʚʦʩʭʦʜʷʪ ʧʨʝʜʝʣʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ. 
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ʇʨʝʜʝʣ ʧʨʠʤʝʥʠʤʦʩʪʠ ʬʦʨʤʫʣʳ ʕʡʣʝʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʢʨʠʪʠʯʝʩʢʦʤʫ ʥʘʧʨʷʞʝʥʠʶ, 

ʚʦʟʥʠʢʘʶʱʝʤʫ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʩʪʝʨʞʥʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ:  

,
)( 2

min
2

ɸɸ

Fʢʨ
ʢʨ

?m

EIp
s ==  

ʛʜʝ    ɸ ï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʷ; 

A

I min
min =i  - ʥʘʠʤʝʥʴʰʠʡ ʨʘʜʠʫʩ ʠʥʝʨʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʷ, ʪʦʛʜʘ 
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öö
÷
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å Ö
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ɺʝʣʠʯʠʥʘ l
m
=

Ö

mini

?
 ʥʘʟʳʚʘʝʪʩʷ ʛʠʙʢʦʩʪʴʶ ʩʪʝʨʞʥʷ.  

ʆʪʩʶʜʘ       2

2

l

p
s

E
ʂʈ= . 

ʌʦʨʤʫʣʘ ʕʡʣʝʨʘ ʧʨʠʤʝʥʠʤʘ ʧʨʠ ʫʩʣʦʚʠʠ  

ʧʨʝʜʂʈ

E
s

l

p
s ¢=

2

2

, 

ʛʜʝ ʧʨʝʜs ï ʥʘʧʨʷʞʝʥʠʝ ʧʨʝʜʝʣʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʩʪʝʨʞʥʷ. 

ʋʩʣʦʚʠʝ ʧʨʠʤʝʥʠʤʦʩʪʠ ʬʦʨʤʫʣʳ ʕʡʣʝʨʘ ʚ ʚʠʜʝ  

ʧʨʝʜ

n

E
l

s

p
l =²

2

, 

ʛʜʝ ʧʨʝʜl  - ʧʨʝʜʝʣʴʥʘʷ ʛʠʙʢʦʩʪʴ ʩʪʝʨʞʥʷ ʜʣʷ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʥ ʠʟʛʦʪʦʚʣʝʥ. 

ʂʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʝʣʴʥʦʡ ʛʠʙʢʦʩʪʠ ʤʘʣʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ:  

200n ʄʇʘs= ;  ;102 5ʄʇʘɽ Ö=     

,100
200

10214,3 52

=
ÖÖ

=ʧʨʝʜl  

ʪ.ʝ. ʝʩʣʠ ʤʳ ʧʦʣʫʯʘʝʤ ʛʠʙʢʦʩʪʴ ʩʪʝʨʞʥʷ ʠʟ ʤʘʣʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ ʙʦʣʝʝ ʠʣʠ ʨʘʚʥʫʶ 100 

ʝʜʠʥʠʮ, ʪʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ ʧʨʠʤʝʥʷʝʪʩʷ ʬʦʨʤʫʣʘ ʕʡʣʝʨʘ. ɽʩʣʠ ʞʝ ʛʠʙʢʦʩʪʴ 

ʩʪʝʨʞʥʷ ʤʝʥʴʰʝ ʧʨʝʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʛʠʙʢʦʩʪʠ, ʪʦ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʚʝʣʠʯʠʥʳ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ 

ʠʩʧʦʣʴʟʫʶʪ ʬʦʨʤʫʣʫ ʗʩʠʥʩʢʦʛʦ: 

( ),lʚaAFʂʈ -=  

ʛʜʝ ʘʠ ʚï ʵʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. ɺʤʝʩʪʦ ʜʚʫʭ ʬʦʨʤʫʣ ʕʡʣʝʨʘ ʠ ʗʩʠʥʩʢʦʛʦ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʜʠʘʧʘʟʦʥ ʛʠʙʢʦʩʪʝʡ, ʫʜʦʙʥʝʝ ʠʤʝʪʴ ʦʜʥʫ ʬʦʨʤʫʣʫ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʧʨʠ ʣʶʙʦʡ 

ʛʠʙʢʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʧʫʩʢʘʝʤʦʡ ʥʘʛʨʫʟʢʠ: 

[] [ ]ɸF Csj= , 

ʛʜʝ [ ]Cs  - ʜʦʧʫʩʢʘʝʤʦʝ ʥʦʨʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʩʞʘʪʠʝ; j - ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʦʣʴʥʦʛʦ ʠʟʛʠʙʘ, 

ʟʘʚʠʩʷʱʠʡ ʦʪ ʤʘʪʝʨʠʘʣʘ ʠ ʛʠʙʢʦʩʪʠ ʩʪʝʨʞʥʷ. 

 

ʊʝʤʘ 7. ʄʝʭʘʥʠʢʘ ʤʘʰʠʥ. ʄʝʭʘʥʠʟʤʳ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ. 
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ʀʥʞʝʥʝʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ - ʵʪʦ ʧʨʦʮʝʩʩ, ʚ ʢʦʪʦʨʦʤ ʥʘʫʯʥʘʷ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʩʠʩʪʝʤʳ, ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʤʘʰʠʥʳ, ʧʨʠʥʦʩʷʱʠʭ ʦʙʱʝʩʪʚʫ ʦʧʨʝ-

ʜʝʣʝʥʥʫʶ ʧʦʣʴʟʫ. 

ʇʨʦʝʢʪ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʦʢʫʤʝʥʪʦʚ ʠ ʦʧʠʩʘʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʷʟʳʢʘʭ (ʛʨʘʬʠʯʝʩʢʦʤ - ʯʝʨ-

ʪʝʞʠ, ʩʭʝʤʳ, ʜʠʘʛʨʘʤʤʳ ʠ ʛʨʘʬʠʢʠ; ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ - ʬʦʨʤʫʣʳ ʠ ʨʘʩʯʝʪʳ; ʠʥʞʝʥʝʨʥʳʭ ʪʝʨʤʠʥʦʚ 

ʠ ʧʦʥʷʪʠʡ - ʪʝʢʩʪʳ ʦʧʠʩʘʥʠʡ, ʧʦʷʩʥʠʪʝʣʴʥʳʝ ʟʘʧʠʩʢʠ), ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʩʦ-

ʦʨʫʞʝʥʠʷ ʠʣʠ ʠʟʜʝʣʠʷ. 

ʄʝʭʘʥʠʟʤ ʠ ʝʛʦ ʵʣʝʤʝʥʪʳ. 

ʀʟ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ: ʉʠʩʪʝʤʳ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʣ (ʪʦʯʝʢ), ʧʦʣʦʞʝʥʠʷ 

ʠ ʜʚʠʞʝʥʠʷ ʢʦʪʦʨʳʭ ʧʦʜʯʠʥʝʥʳ ʥʝʢʦʪʦʨʳʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʠʣʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤ ʦʛʨʘʥʠʯʝʥʠʷʤ, 

ʟʘʜʘʥʥʳʤ ʥʘʧʝʨʝʜ ʠ ʥʝ ʟʘʚʠʩʷʱʠʤ ʦʪ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠ ʟʘʜʘʥʥʳʭ ʩʠʣ, ʥʘʟʳʚʘʝʪ-

ʩ ̫ʥʝʩʚʦʙʦʜʥʦʡ. ʕʪʠ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘʣʦʞʝʥʥʳʝ ʥʘ ʩʠʩʪʝʤʫ ʠ ʜʝʣʘʶʱʠʝ ʝʝ ʥʝʩʚʦʙʦʜʥʦʡ ʥʘʟʳʚʘʶʪ-

ʩ ̫ʩʚʷʟʷʤʠ. ʇʦʣʦʞʝʥʠʷ ʪʦʯʝʢ ʩʠʩʪʝʤʳ ʜʦʧʫʩʢʘʝʤʳʝ ʥʘʣʦʞʝʥʥʳʤʠ ʥʘ ʥʝʝ ʩʚʷʟʷʤʠ ʥʘʟʳʚʘʶʪʩʷ 

ʚʦʟʤʦʞʥʳʤʠ. ʅʝʟʘʚʠʩʠʤʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚʝʣʠʯʠʥʳ q1,q2, ... qn, ʚʧʦʣʥʝ ʠ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʶ-

ʱʠʝ ʚʦʟʤʦʞʥʳʝ ʧʦʣʦʞʝʥʠʷ ʩʠʩʪʝʤʳ ʚ ʧʨʦʠʟʚʦʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʘʟʳʚʘʶʪʩʷ ʦʙʦʙʱʝʥʥʳʤʠ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʩʠʩʪʝʤʳ. 

ʄʝʭʘʥʠʟʤʦʤ ʥʘʟʳʚʘʝʪʩʷ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʟʚʝʥʴʝʚ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ, ʦʙʨʘʟʫʶʱʠʭ 

ʟʘʤʢʥʫʪʳʝ ʠʣʠ ʨʘʟʦʤʢʥʫʪʳʝ ʮʝʧʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʝʤʝ-

ʱʝʥʠʡ ʚʭʦʜʥʳʭ ʟʚʝʥʴʝʚ ʠ ʧʨʠʣʦʞʝʥʥʳʭ ʢ ʥʠʤ ʩʠʣ ʚ ʪʨʝʙʫʝʤʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʩʠʣʳ ʥʘ ʚʳʭʦʜʥʳʭ 

ʟʚʝʥʴʷʭ. 

ʆʩʥʦʚʥʳʤ ʧʨʠʟʥʘʢʦʤ ʤʝʭʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ. ʄʝʭʘ-

ʥʠʟʤ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʤʥʦʛʠʭ ʤʘʰʠʥ, ʪ. ʢ. ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʥʬʦʨʤʘʮʠʠ 

ʪʨʝʙʫʝʪʩʷ ʦʙʳʯʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ ʧʦʣʫʯʘʝʤʦʛʦ ʦʪ ʜʚʠʛʘʪʝʣʷ. ʅʝʣʴʟʷ ʦʪʦʞʜʝʩʪʚʣʷʪʴ ʧʦ-

ʥʷʪʠʷ "ʤʘʰʠʥʘ" ʠ "ʤʝʭʘʥʠʟʤ". ɺʦ-ʧʝʨʚʳʭ, ʢʨʦʤʝ ʤʝʭʘʥʠʟʤʦʚ ʚ ʤʘʰʠʥʝ ʚʩʝʛʜʘ ʠʤʝʶʪʩʷ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʤʝʭʘʥʠʟʤʘʤʠ. ɺʦ-ʚʪʦʨʳʭ, ʝʩʪʴ ʤʘʰʠʥʳ, ʚ ʢʦʪʦʨʳʭ 

ʥʝʪ ʤʝʭʘʥʠʟʤʦʚ.  

ʇʨʠ ʦʧʠʩʘʥʠʠ ʤʝʭʘʥʠʟʤʦʚ, ʦʥʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ ʧʦ ʧʨʠʟʥʘʢʫ ʠʭ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ (ʨʳʯʘʞʥʳʝ, ʢʫʣʘʯʢʦʚʳʝ, ʬʨʠʢʮʠʦʥʥʳʝ, ʟʫʙʯʘʪʳʝ ʠ ʜʨ.) 

ʄʝʭʘʥʠʟʤʳ ʦʙʨʘʟʫʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʨʠʩʦʝʜʠʥʝʥʠʷʤ ʟʚʝʥʴʝʚ ʢ ʥʘʯʘʣʴʥʦʤʫ ʤʝʭʘ-

ʥʠʟʤʫ. 

ɼʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʵʣʝʤʝʥʪʘʤʠ ʤʦʛʫʪ ʙʳʪʴ: ʜʝʪʘʣʴ, ʟʚʝʥʦ, ʛʨʫʧʧʘ, ʫʟʝʣ, ʧʨʦʩʪʦʡ 

ʠʣʠ ʪʠʧʦʚʦʡ ʤʝʭʘʥʠʟʤ. 

ʉʚ̫ʟʠ - ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʤʘʪʝʨʠʘʣʘ, ʵʥʝʨʛʠʠ ʠʣʠ ʠʥ-

ʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ. ʉʚʷʟʠ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ: ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʞʠʜʢʦʩʪʝʡ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʣʠ ʜʨʫʛʠʭ ʧʦʣʝʡ, ʫʧʨʫʛʠʭ 

ʵʣʝʤʝʥʪʦʚ. ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʚʠʞʥʳʤʠ (ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʳ) ʠ ʥʝʧʦʜ-

ʚʠʞʥʳʤʠ. ʅʝʧʦʜʚʠʞʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʜʝʣʷʪʩʷ ʥʘ ʨʘʟʲʝʤʥʳʝ (ʚʠʥʪʦʚʳʝ, ʰʪʠʬʪʦʚʳʝ) ʠ ʥʝʨʘʟʲʝʤʥʳʝ 

(ʩʚʘʨʥʳʝ, ʢʣʝʝʚʳʝ). 

ɼʝʪʘʣʴ - ʵʣʝʤʝʥʪ ʢʦʥʩʪʨʫʢʮʠʠ ʥʝ ʠʤʝʶʱʠʡ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʚʥʫʪʨʝʥʥʠʭ ʩʚʷʟʝʡ (ʩʦʩʪʦʷʱʠʡ ʠʟ ʦʜ-

ʥʦʛʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘ). 

ɼʝʪʘʣʴ ï ʵʪʦ ʠʟʜʝʣʠʝ, ʠʟʛʦʪʦʚʣʝʥʥʦʝ ʙʝʟ ʩʙʦʨʦʯʥʳʭ ʦʧʝʨʘʮʠʡ. 

ɿʚʝʥʦ ï ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʥʝʧʦʜʚʠʞʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʜʝʪʘʣʝʡ, ʚʭʦʜʷʱʠʭ ʚ ʤʝʭʘ-

ʥʠʟʤ ʠ ʜʚʠʞʫʱʠʭʩʷ, ʢʘʢ ʦʜʥʦ ʮʝʣʦʝ. 

ɺʳʧʦʣʥʝʥʠʝ ʟʚʝʥʴʝʚ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʜʝʪʘʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʭ ʩʦʝʜʠʥʝʥʠʝʤ. ʈʘʟʣʠʯʘʶʪ ʩʦ-

ʝʜʠʥʝʥʠʷ ʥʝʨʘʟʲʝʤʥʳʝ (ʩʚʘʨʥʳʝ, ʟʘʢʣʝʧʦʯʥʳʝ, ʢʣʝʝʚʳʝ) ʠ ʨʘʟʲʝʤʥʳʝ (ʰʧʦʥʦʯʥʳʝ, ʰʣʠʮʝʚʳʝ, 

ʨʝʟʴʙʦʚʳʝ). 

ɿʚʝʥʴʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʠʭ ʤʘʪʝʨʠʘʣʘ ʤʦʛʫʪ ʙʳʪʴ ʪʚʝʨʜʳʝ ʠ ʛʠʙʢʠʝ (ʫʧʨʫʛʠʝ), ʥʘʧʨʠ-

ʤʝʨ, ʨʝʤʝʥʴ.  



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  
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ʋʩʣʦʚʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʟʚʝʥʴʝʚ ʥʘ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʩʭʝʤʘʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ 

ɻʆʉʊʦʤ. ʇʨʠʤʝʨʳ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʟʚʝʥʴʝʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. ʅʘ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʩʭʝʤʘʭ 

ʟʚʝʥʴʷ ʦʙʦʟʥʘʯʘʶʪʩʷ ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ:0, 1, 2 ʠ ʪ.ʜ. 

 
       

ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʧʘʨʘ - ʧʦʜʚʠʞʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʜʚʫʭ ʟʚʝʥʴʝʚ, ʜʦʧʫʩʢʘʶʱʝʝ ʠʭ ʦʧʨʝʜʝʣʝʥ-

ʥʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ. 

ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʮʝʧʴ - ʩʠʩʪʝʤʘ ʟʚʝʥʴʝʚ, ʦʙʨʘʟʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʳ. 

ʂʠʥʝʤʘʪʠʯʝʩʢʠʝ ʮʝʧʠ ʙʳʚʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʠ ʧʣʦʩʢʠʤʠ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʮʝʧʠ ï ʮʝʧʠ, ʟʚʝʥʴʷ ʢʦʪʦʨʳʭ ʜʚʠʛʘʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʣʦʩʢʦʩʪʷʭ. 

ʇʣʦʩʢʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʮʝʧʠ ï ʮʝʧʠ, ʟʚʝʥʴʷ ʢʦʪʦʨʳʭ ʜʚʠʛʘʶʪʩʷ ʚ ʦʜʥʦʡ ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʧʣʦʩʢʦʩʪʷʭ. 

ʉʪʦʡʢʘ - ʟʚʝʥʦ, ʢʦʪʦʨʦʝ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʝʭʘʥʠʟʤʘ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʥʝʧʦʜʚʠʞʥʦʝ. 

ʏʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʠʣʠ ʧʦʜʚʠʞʥʦʩʪʴ ʤʝʭʘʥʠʟʤʘ - ʯʠʩʣʦ ʥʝʟʘʚʠʩʠʤʳʭ ʦʙʦʙʱʝʥ-

ʥʳʭ ʢʦʦʨʜʠʥʘʪ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚʩʝʭ ʝʛʦ ʟʚʝʥʴʝʚ ʥʘ ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʞʜʳʡ ʤʝʭʘʥʠʟʤ ʠʤʝʝʪ ʩʪʦʡʢʫ ʠ ʧʦʜʚʠʞʥʳʝ ʟʚʝʥʴʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʳʜʝ-

ʣʷʶʪ ʚʭʦʜʥʳʝ, ʚʳʭʦʜʥʳʝ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʟʚʝʥʴʷ. 

ɺʭʦʜʥʦʝ ʟʚʝʥʦ ï ʟʚʝʥʦ, ʢʦʪʦʨʦʤʫ ʩʦʦʙʱʘʝʪʩʷ ʜʚʠʞʝʥʠʝ, ʧʨʝʦʙʨʘʟʫʝʤʦʝ ʤʝʭʘʥʠʟʤʦʤ ʚ ʪʨʝ-

ʙʫʝʤʳʝ ʜʚʠʞʝʥʠʷ ʜʨʫʛʠʭ ʟʚʝʥʴʝʚ. ɺʭʦʜʥʦʝ ʟʚʝʥʦ ʩʦʝʜʠʥʝʥʦ ʩ ʜʚʠʛʘʪʝʣʝʤ ʣʠʙʦ ʩ ʚʳʭʦʜʥʳʤ ʟʚʝʥʦʤ 

ʜʨʫʛʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʆʪʣʠʯʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʚʭʦʜʥʦʛʦ ʟʚʝʥʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʵʣʝʤʝʥʪʘʨʥʘʷ ʨʘ-

ʙʦʪʘ ʧʨʠʣʦʞʝʥʥʳʭ ʢ ʥʠʤ ʩʠʣ ʧʦʣʦʞʠʪʝʣʴʥʘ (ʨʘʙʦʪʘ ʩʠʣʳ ʩʯʠʪʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʝʩʣʠ ʥʘʧʨʘʚ-

ʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʩʠʣʳ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʚʠʞʝʥʠʷ ʪʦʯʢʠ ʝʸ ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ ʧʦʜ ʦʩʪʨʳʤ 

ʫʛʣʦʤ ʢ ʥʝʡ). 

ɺʳʭʦʜʥʦʝ ʟʚʝʥʦ ï ʟʚʝʥʦ, ʩʦʚʝʨʰʘʶʱʝʝ ʜʚʠʞʝʥʠʝ, ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʦʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʤʝʭʘʥʠʟʤ. ɺʳʭʦʜʥʦʝ ʟʚʝʥʦ ʩʦʝʜʠʥʝʥʦ ʩ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ (ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ, ʫʢʘʟʘʪʝ-

ʣʝʤ ʧʨʠʙʦʨʘ), ʣʠʙʦ ʩʦ ʚʭʦʜʥʳʤ ʟʚʝʥʦʤ ʜʨʫʛʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʕʣʝʤʝʥʪʘʨʥʘʷ  ʨʘʙʦʪʘ ʧʨʠʣʦʞʝʥʥʳʭ ʢ 

ʚʳʭʦʜʥʦʤʫ ʟʚʝʥʫ ʩʠʣ ʷʚʣʷʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ (ʨʘʙʦʪʘ ʩʠʣʳ ʩʯʠʪʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ, ʝʩʣʠ ʥʘ-

ʧʨʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʩʠʣʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʪʦʯʢʠ ʝʸ ʧʨʠʣʦʞʝʥʠʷ). 

ʅʘʯʘʣʴʥʦʝ ʟʚʝʥʦ - ʟʚʝʥʦ, ʢʦʦʨʜʠʥʘʪʘ ʢʦʪʦʨʦʛʦ ʧʨʠʥʷʪʘ ʟʘ ʦʙʦʙʱʝʥʥʫʶ. 

ʅʘʯʘʣʴʥʘʷ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʧʘʨʘ - ʧʘʨʘ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʟʚʝʥʴʝʚ ʚ ʢʦʪʦʨʦʡ ʧʨʠ-

ʥʷʪʦ ʟʘ ʦʙʦʙʱʝʥʥʫʶ ʢʦʦʨʜʠʥʘʪʫ. 

ɿʚʝʥʴʷ ʩʦʝʜʠʥʷʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦʜʚʠʞʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ: ʚʨʘʱʘʪʝʣɹ-

ʥʳʭ (ʰʘʨʥʠʨ) ʠ ʧʦʩʪʫʧʘʪʝʣʴʥʳʭ (ʧʦʣʟʫʥ).   

ʊʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʪʦʯʢʠ (ʟʚʝʥʘ) ï ʣʠʥʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʪʦʯʢʠ ʚ ʧʣʦʩʢʦʩʪʠ. ʕʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʷʤʘʷ ʣʠʥʠʷ ʠʣʠ ʢʨʠʚʘʷ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʭʘʥʠʟʤʦʚ. 

ʄʝʭʘʥʠʟʤʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʟʥʘʢʘʤ: 

1. ʇʦ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ: 

- ʤʝʭʘʥʠʟʤʳ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ; 
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- ʤʝʭʘʥʠʟʤʳ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ; 

- ʤʝʭʘʥʠʟʤʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ (ʤʘʥʠʧʫʣʷʪʦʨʳ); 

-ʤʝʭʘʥʠʟʤʳ ʢʦʤʧʨʝʩʩʦʨʦʚ; 

- ʤʝʭʘʥʠʟʤʳ ʥʘʩʦʩʦʚ ʠ ʪ.ʜ. 

2. ʧʦ ʚʠʜʫ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ ʥʘ ʤʝʭʘʥʠʟʤʳ: 

- ʩ ʧʦʩʪʦʷʥʥʦʡ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʝʡ; 

- ʩ ʧʝʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʝʡ: 

- ʩʦ ʩʪʫʧʝʥʯʘʪʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ (ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ); 

- ʩ ʙʝʩʩʪʫʧʝʥʯʘʪʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ (ʚʘʨʠʘʪʦʨʳ). 

3. ʧʦ ʚʠʜʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʥʘ ʤʝʭʘʥʠʟʤʳ ʧʨʝʦʙʨʘʟʫʶʱʠʝ : 

- ʚʨʘʱʘʪʝʣʴʥʦʝ ʚʦ ʚʨʘʱʘʪʝʣʴʥʦʝ: 

- ʚʨʘʱʘʪʝʣʴʥʦʝ ʚ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ; 

- ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʚʦ ʚʨʘʱʘʪʝʣʴʥʦʝ; 

- ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʚ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ. 

4. ʧʦ ʜʚʠʞʝʥʠʶ ʠ ʨʘʩʧʦʣʦʞʝʥʠʶ ʟʚʝʥʴʝʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ: 

- ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ; 

- ʧʣʦʩʢʠʝ; 

- ʩʬʝʨʠʯʝʩʢʠʝ. 

5. ʧʦ ʠʟʤʝʥʷʝʤʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʤʝʭʘʥʠʟʤʘ ʥʘ ʤʝʭʘʥʠʟʤʳ: 

- ʩ ʥʝʠʟʤʝʥʷʝʤʦʡ ʩʪʨʫʢʪʫʨʦʡ; 

- ʩ ʠʟʤʝʥʷʝʤʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʢʨʠʚʦʰʠʧʥʦ-ʧʦʣʟʫʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʥʘʩʦʩʘ ʝʛʦ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʚʩʝ 

ʚʨʝʤʷ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ. ɺ ʤʝʭʘʥʠʟʤʘʭ ʤʘʥʠʧʫʣʷʪʦʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ 

ʤʝʭʘʥʠʟʤʘ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ.  

6. ʧʦ ʯʠʩʣʫ ʧʦʜʚʠʞʥʦʩʪʝʡ ʤʝʭʘʥʠʟʤʘ: 

- ʩ ʦʜʥʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ W=1; 

- ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʜʚʠʞʥʦʩʪʷʤʠ W>1: 

-- ʩʫʤʤʠʨʫʶʱʠʝ (ʠʥʪʝʛʨʘʣʴʥʳʝ); 

-- ʨʘʟʜʝʣʷʶʱʠʝ (ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ). 

7. ʧʦ ʚʠʜʫ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ (ʂʇ): 

- ʩ ʥʠʟʰʠʤʠ ʂʇ (ʚʩʝ ʂʇ ʤʝʭʘʥʠʟʤʘ ʥʠʟʰʠʝ); 

- ʩ ʚʳʩʰʠʤʠ ʂʇ (ʭʦʪʷ ʙʳ ʦʜʥʘ ʂʇ ʚʳʩʰʘʷ); 

- ʰʘʨʥʠʨʥʳʝ (ʚʩʝ ʂʇ ʤʝʭʘʥʠʟʤʘ ʚʨʘʱʘʪʝʣʴʥʳʝ - ʰʘʨʥʠʨʳ). 

8. ʧʦ ʩʧʦʩʦʙʫ ʧʝʨʝʜʘʯʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ: 

- ʬʨʠʢʮʠʦʥʥʳʝ (ʩʮʝʧʣʝʥʠʷ); 

- ʟʘʮʝʧʣʝʥʠʝʤ; 

- ʚʦʣʥʦʚʳʝ (ʩʦʟʜʘʥʠʝ ʚʦʣʥʦʚʦʡ ʜʝʬʦʨʤʘʮʠʠ); 

- ʠʤʧʫʣʴʩʥʳʝ. 

9. ʧʦ ʬʦʨʤʝ, ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʠʩʧʦʣʥʝʥʠʶ ʠ ʜʚʠʞʝʥʠʶ ʟʚʝʥʴʝʚ: 

- ʨʳʯʘʞʥʳʝ; 

- ʟʫʙʯʘʪʳʝ; 

- ʢʫʣʘʯʢʦʚʳʝ; 

- ʧʣʘʥʝʪʘʨʥʳʝ; 

- ʤʘʥʠʧʫʣʷʪʦʨʳ. 

 

ʊʝʤʘ 8. ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʤʝʭʘʥʠʟʤʘ. 

 

8.1 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ 
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ʂʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʳ (ʂʇ) ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʟʥʘʢʘʤ: 

1) ʧʦ ʚʠʜʫ ʤʝʩʪʘ ʢʦʥʪʘʢʪʘ ʧʦʚʝʨʭʥʦʩʪʝʡ ʟʚʝʥʴʝʚ: 

- ʥʠʟʰʠʝ, ʚ ʢʦʪʦʨʳʭ ʢʦʥʪʘʢʪ ʟʚʝʥʴʝʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʠ (ʧʘʨʳ 

ʩʢʦʣʴʞʝʥʠʷ); 

- ʚʳʩʰʠʝ, ʚ ʢʦʪʦʨʳʭ ʢʦʥʪʘʢʪ ʟʚʝʥʴʝʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʣʠʥʠʷʤ ʠʣʠ ʪʦʯʢʘʤ (ʧʘʨʳ, ʜʦʧʫʩ-

ʢʘʶʱʠʝ ʩʢʦʣʴʞʝʥʠʝ ʩ ʧʝʨʝʢʘʪʳʚʘʥʠʝʤ). ʆʥʠ ʠʤʝʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʟʫʙʯʘʪʳʭ ʠ ʢʫʣʘʯʢʦʚʳʭ ʤʝʭʘ-

ʥʠʟʤʘʭ). 

 
2) ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ ʜʚʠʞʝʥʠʶ ʟʚʝʥʴʝʚ, ʦʙʨʘʟʫʶʱʠʭ ʧʘʨʫ: 

- ʚʨʘʱʘʪʝʣʴʥʳʝ; 

 
- ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ; 

 
- ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ; 

 
 

- ʩʬʝʨʠʯʝʩʢʠʝ;   

- ʚʠʥʪʦʚʳʝ; 

- ʧʣʦʩʢʠʝ. 

ʄʝʭʘʥʠʟʤ, ʟʚʝʥʴʷ ʢʦʪʦʨʦʛʦ ʦʙʨʘʟʫʶʪ ʪʦʣʴʢʦ ʚʨʘʱʘʪʝʣʴʥʳʝ, ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ, ʮʠʣʠʥʜʨʠʯʝ-

ʩʢʠʝ ʠ ʩʬʝʨʠʯʝʩʢʠʝ ʧʘʨʳ, ʥʘʟʳʚʘʶʪ ʨʳʯʘʞʥʳʤ. 

3) ʧʦ ʩʧʦʩʦʙʫ ʟʘʤʳʢʘʥʠʷ (ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʪʘʢʪʘ ʟʚʝʥʴʝʚ ʧʘʨʳ): 

- ʩʠʣʦʚʦʝ (ʟʘ ʩʯʝʪ ʜʝʡʩʪʚʠʷ ʩʠʣ ʚʝʩʘ ʠʣʠ ʩʠʣʳ ʫʧʨʫʛʦʩʪʠ ʧʨʫʞʠʥʳ); 

- ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ (ʟʘ ʩʯʝʪ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʘʨʳ). 

                   

                           

4) ʧʦ ʯʠʩʣʫ ʧʦʜʚʠʞʥʦʩʪʝʡ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʟʚʝʥʴʝʚ. 

5) ʧʦ ʯʠʩʣʫ ʫʩʣʦʚʠʡ ʩʚʷʟʠ, ʥʘʢʣʘʜʳʚʘʝʤʳʭ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʟʚʝʥʴʝʚ (ʯʠʩʣʦ ʫʩ-

ʣʦʚʠʡ ʩʚʷʟʠ ʦʧʨʝʜʝʣʷʝʪ ʢʣʘʩʩ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʧʘʨʳ); 

ʊʝʣʦ, ʥʘʭʦʜʷʩʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ X, Y, Z) ʠʤʝʝʪ 6 ʩʪʝʧʝʥʝʡ 

ʩʚʦʙʦʜʳ. ʆʥʦ ʤʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʜʦʣʴ ʢʘʞʜʦʡ ʠʟ ʪʨʸʭ ʦʩʝʡ X, Y ʠ Z, ʘ ʪʘʢʞʝ ʚʨʘʱʘʪʴʩʷ ʚʦʢʨʫʛ 

ʢʘʞʜʦʡ ʦʩʠ. ɽʩʣʠ ʪʝʣʦ (ʟʚʝʥʦ) ʦʙʨʘʟʫʝʪ ʩ ʜʨʫʛʠʤ ʪʝʣʦʤ (ʟʚʝʥʦʤ) ʢʠʥʝʤʘʪʠʯʝʩʢʫʶ ʧʘʨʫ, ʪʦ ʦʥʦ ʪʝ-

ʨʷʝʪ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʠʟ ʵʪʠʭ 6 ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ. 
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ɺʩʝ ʧʘʨʳ ʜʝʣʷʪʩʷ ʥʘ ʧʷʪʴ ʢʣʘʩʩʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʥʘʣʘʛʘʝʤʳʭ ʩʚʷʟʝʡ ʥʘ ʧʦʜʚʠʞ-

ʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʟʚʝʥʴʝʚ.  

  ʏʠʩʣʦ ʥʘʣʘʛʘʝʤʳʭ ʩʚʷʟʝʡ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʟʚʝʥʴʝʚ, ʦʙʦʟʥʘʯʘʝʪ-

ʩ ̫ʟʘ s. ʇʨʠ ʵʪʦʤ ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʟʚʝʥʴʝʚ, ʦʙʨʘʟʫʶʱʠʭ  ʢʠʥʝʤʘʪʠʯʝʩʢʫʶ ʧʘʨʫ   w,   s=6-w. 

 

8.2 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ 

ʅʝʩʢʦʣʴʢʦ ʟʚʝʥʴʝʚ, ʩʦʝʜʠʥʸʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤʠ ʧʘʨʘʤʠ, ʦʙʨʘʟʫʶʪ ʢʠʥʝ-

ʤʘʪʠʯʝʩʢʫʶ ʮʝʧʴ. 

ʂʠʥʝʤʘʪʠʯʝʩʢʠʝ ʮʝʧʠ ʙʳʚʘʶʪ: 

- ʟʘʤʢʥʫʪʳʝ (ʧʨʦʩʪʳʝ). ɺ ʟʘʤʢʥʫʪʦʡ ʮʝʧʠ ʢʘʞʜʦʝ ʟʚʝʥʦ ʚʭʦʜʠʪ ʥʝ ʤʝʥʝʝ, ʯʝʤ ʜʚʝ ʢʠʥʝʤʘʪʠ-

ʯʝʩʢʠʝ ʧʘʨʳ. 

 
- ʨʘʟʦʤʢʥʫʪʳʝ (ʧʨʦʩʪʳʝ). 

 
- ʩʣʦʞʥʳʝ. 

 
ʇʦ ʧʨʠʟʥʘʢʫ ʥʘʣʠʯʠʷ ʨʘʟʚʝʪʚʣʝʥʠʡ ʨʘʟʣʠʯʘʶʪ ʮʝʧʠ ʧʨʦʩʪʳʝ (ʢʘʞʜʦʝ ʟʚʝʥʦ ʮʝʧʠ ʚʭʦʜʠʪ ʥʝ 

ʙʦʣʝʝ, ʯʝʤ ʜʚʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʳ) ʠ ʩʣʦʞʥʳʝ ʠʣʠ ʨʘʟʚʝʪʚʣʝʥʥʳʝ (ʥʝʢʦʪʦʨʳʝ ʟʚʝʥʴʷ ʚʭʦʜʷʪ ʚ 

ʪʨʠ, ʠʣʠ ʙʦʣʝʝ ʧʘʨʳ); ʚ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʮʝʧʷʭ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʢʨʘʪʥʳʝ 

(ʜʚʦʡʥʳʝ, ʪʨʦʡʥʳʝ ʠ ʪ.ʜ.) ʰʘʨʥʠʨʳ. 

ʇʦ ʦʙʣʘʩʪʠ ʜʚʠʞʝʥʠʷ ʟʚʝʥʴʝʚ ʮʝʧʠ ʙʳʚʘʶʪ ʧʣʦʩʢʠʝ (ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʪʦʯʝʢ ʚʩʝʭ 

ʟʚʝʥʴʝʚ - ʧʣʦʩʢʠʝ ʢʨʠʚʳʝ, ʣʝʞʘʱʠʝ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ) ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ. 

ʏʪʦʙʳ ʠʟ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʮʝʧʠ ʧʦʣʫʯʠʪʴ ʤʝʭʘʥʠʟʤ, ʥʝʦʙʭʦʜʠʤʦ: 

- ʦʜʥʦ ʟʚʝʥʦ ʩʜʝʣʘʪʴ ʥʝʧʦʜʚʠʞʥʳʤ, ʪ.ʝ. ʦʙʨʘʟʦʚʘʪʴ ʩʪʘʥʠʥʫ (ʩʪʦʡʢʫ); 

- ʦʜʥʦʤʫ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʟʚʝʥʴʷʤ ʟʘʜʘʪʴ ʟʘʢʦʥ ʜʚʠʞʝʥʠʷ (ʩʜʝʣʘʪʴ ʚʝʜʫʱʠʤʠ) ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʯʪʦʙʳ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʟʚʝʥʴʷ ʩʦʚʝʨʰʘʣʠ ʪʨʝʙʫʝʤʳʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʝ ʜʚʠʞʝʥʠʷ. 

ʅʝʢʦʪʦʨʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ: 

ʆʙʦʙʱʝʥʥʘʷ ʢʦʦʨʜʠʥʘʪʘ ʤʝʭʘʥʠʟʤʘ ï ʢʘʞʜʘʷ ʠʟ ʥʝʟʘʚʠʩʠʤʳʭ ʢʦʦʨʜʠʥʘʪ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʧʦʣʦʞʝʥʠʝ ʚʩʝʭ ʟʚʝʥʴʝʚ ʤʝʭʘʥʠʟʤʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʦʡʢʠ; 

ʏʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʤʝʭʘʥʠʟʤʘ ï ʵʪʦ ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʚʩʝʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ 

ʮʝʧʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʦʜʚʠʞʥʦʛʦ ʟʚʝʥʘ (ʩʪʦʡʢʠ). 

ɼʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʮʝʧʠ ʚ ʦʙʱʝʤ ʚʠʜʝ ʫʩʣʦʚʥʦ ʦʙʦʟʥʘʯʠʤ: 

- ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʚʠʞʥʳʭ ʟʚʝʥʴʝʚ ï n, 

- ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʚʩʝʭ ʵʪʠʭ ʟʚʝʥʴʝʚ ï 6n, 

- ʢʦʣʠʯʝʩʪʚʦ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ 5-ʛʦ ʢʣʘʩʩʘ ï P5, 

- ʢʦʣʠʯʝʩʪʚʦ ʩʚʷʟʝʡ, ʥʘʣʦʞʝʥʥʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤʠ ʧʘʨʘʤʠ 5-ʛʦ ʢʣʘʩʩʘ ʥʘ ʟʚʝʥʴʷ, ʚʭʦʜʷʱʠʝ 

ʚ ʥʠʭ, ï 5ʈ5, 

- ʢʦʣʠʯʝʩʪʚʦ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ 4-ʛʦ ʢʣʘʩʩʘ ï ʈ4, 

- ʢʦʣʠʯʝʩʪʚʦ ʩʚʷʟʝʡ, ʥʘʣʦʞʝʥʥʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤʠ ʧʘʨʘʤʠ 4-ʛʦ ʢʣʘʩʩʘ ʥʘ ʟʚʝʥʴʷ, ʚʭʦʜʷʱʠʝ 

ʚ ʥʠʭ, ï 4ʈ4 ʠ ʪ.ʜ. 



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  
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ɿʚʝʥʴʷ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʮʝʧʠ, ʦʙʨʘʟʫʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʳ ʩ ʜʨʫʛʠʤʠ ʟʚʝʥʴʷʤʠ, ʫʪʨʘʯʠ-

ʚʘʶʪ ʯʘʩʪʴ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ. ʆʩʪʘʚʰʝʝʩʷ ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʮʝʧʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʩʪʦʡʢʠ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ 

 W=6n-5 p1- 4p2-3p3-2p4-p5 

ʕʪʦ ʩʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʮʝʧʠ, ʠʣʠ ʬʦʨʤʫʣʘ ʄʘʣʳʰʝ-

ʚʘ, ʧʦʣʫʯʝʥʘ ʇ.ʀ. ʉʦʤʦʚʳʤ ʚ 1887 ʛʦʜʫ ʠ ʨʘʟʚʠʪʘ ɸ.ʇ. ʄʘʣʳʰʝʚʳʤ ʚ 1923 ʛʦʜʫ. 

ɺʝʣʠʯʠʥʫ W ʥʘʟʳʚʘʶʪ ʩʪʝʧʝʥʴʶ ʧʦʜʚʠʞʥʦʩʪʠ ʤʝʭʘʥʠʟʤʘ (ʝʩʣʠ ʠʟ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʮʝʧʠ 

ʦʙʨʘʟʦʚʘʥ ʤʝʭʘʥʠʟʤ). 

ɼʣʷ ʧʣʦʩʢʦʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʮʝʧʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʧʣʦʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ 

W=3n -2p1-p2 

ʕʪʫ ʬʦʨʤʫʣʫ ʥʘʟʳʚʘʶʪ ʬʦʨʤʫʣʦʡ ʇ.ʃ. ʏʝʙʳʰʝʚʘ (1869). ʆʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʠʟ 

ʬʦʨʤʫʣʳ ʄʘʣʳʰʝʚʘ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʥʘ ʧʣʦʩʢʦʩʪʠ ʪʝʣʦ ʦʙʣʘʜʘʝʪ ʥʝ ʰʝʩʪʴʶ, ʘ ʪʨʝʤʷ ʩʪʝʧʝʥʷʤʠ 

ʩʚʦʙʦʜʳ: 

 
ɺʝʣʠʯʠʥʘ W ʧʦʢʘʟʳʚʘʝʪ, ʩʢʦʣʴʢʦ ʜʦʣʞʥʦ ʙʳʪʴ ʫ ʤʝʭʘʥʠʟʤʘ ʚʝʜʫʱʠʭ ʟʚʝʥʴʝʚ (ʝʩʣʠ W = 1 ï 

ʦʜʥʦ, W = 2 ï ʜʚʘ ʚʝʜʫʱʠʭ ʟʚʝʥʘ ʠ ʪ.ʜ.). 

 

 ʊʝʤʘ 9. ʉʪʨʫʢʪʫʨʥʳʡ ʩʠʥʪʝʟ ʤʝʭʘʥʠʟʤʘ. 

 

9.1 ʇʦʥʷʪʠʝ ʦ ʩʪʨʫʢʪʫʨʥʦʤ ʩʠʥʪʝʟʝ ʠ ʘʥʘʣʠʟʝ 

ʇʦʜ ʩʪʨʫʢʪʫʨʦʡ ʤʝʭʘʥʠʟʤʘ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ 

ʥʠʤʠ, ʪ.ʝ. ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʚʝʥʴʝʚ, ʛʨʫʧʧ ʠʣʠ ʪʠʧʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʧʦʜʚʠʞʥʳʭ ʠʣʠ ʥʝʧʦʜʚʠʞʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ. 

 ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ - ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʤʝʭʘʥʠʟʤʘ, ʚʳʧʦʣʥʝʥʥʦʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɻʆʉʊ ʠʣʠ ʧʨʠʥʷʪʳʭ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʩʦ-

ʜʝʨʞʘʱʝʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʯʠʩʣʝ ʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʵʣʝʤʝʥʪʦʚ (ʟʚʝʥʴʝʚ, ʛʨʫʧʧ), ʘ ʪʘʢʞʝ ʦ ʚʠʜʝ ʠ ʢʣʘʩ-

ʩʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ, ʩʦʝʜʠʥʷʶʱʠʭ ʵʪʠ ʵʣʝʤʝʥʪʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʳ ʤʝʭʘ-

ʥʠʟʤʘ, ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʥʝ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʟʤʝʨʘʭ ʟʚʝʥʴʝʚ ʠ ʚʳʯʝʨʯʠʚʘʝʪʩʷ ʙʝʟ 

ʩʦʙʣʶʜʝʥʠʷ ʤʘʩʰʪʘʙʦʚ. (ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ -ʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʤʝʭʘʥʠʟʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʛʦ ʢʠʥʝʤʘʪʠʢʠ.) 

ʂʘʢ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠ ʩʪʨʫʢʪʫʨʥʦʤ ʩʠʥʪʝʟʝ ʨʘʟʣʠʯʘʶʪ ʟʘʜʘʯʠ ʩʠʥʪʝʟʘ ʠ 

ʟʘʜʘʯʠ ʘʥʘʣʠʟʘ. 

ɿʘʜʘʯʝʡ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʪʨʫʢʪʫʨʳ ʟʘʜʘʥ-

ʥʦʛʦ ʤʝʭʘʥʠʟʤʘ - ʯʠʩʣʘ ʟʚʝʥʴʝʚ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʛʨʫʧʧ, ʯʠʩʣʘ ʠ ʚʠʜʘ ʂʇ, ʯʠʩʣʘ ʧʦʜʚʠʞʥʦʩʪʝʡ, ʯʠʩ-

ʣʘ ʢʦʥʪʫʨʦʚ ʠ ʯʠʩʣʘ ʠʟʙʳʪʦʯʥʳʭ ʩʚʷʟʝʡ. 

ɿʘʜʘʯʝʡ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʠʥʪʝʟʘ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʩʠʥʪʝʟʘ ʩʪʨʫʢʪʫʨʳ ʥʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʦʙ-

ʣʘʜʘʶʱʝʛʦ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ: ʯʠʩʣʦʤ ʧʦʜʚʠʞʥʦʩʪʝʡ, ʦʪʩʫʪʩʪʚʠʝʤ ʤʝʩʪʥʳʭ ʧʦʜʚʠʞʥʦʩʪʝʡ ʠ 

ʠʟʙʳʪʦʯʥʳʭ ʩʚʷʟʝʡ, ʤʠʥʠʤʫʤʦʤ ʯʠʩʣʘ ʟʚʝʥʴʝʚ, ʩ ʧʘʨʘʤʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ (ʥʘʧʨʠʤʝʨ, ʪʦʣʴʢʦ 

ʚʨʘʱʘʪʝʣʴʥʳʤʠ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʥʳʤʠ) ʠ ʪ.ʧ. 

  ʉʠʥʪʝʟ ʤʝʭʘʥʠʟʤʦʚ ʧʨʦʚʦʜʷʪ ʚ 2 ʵʪʘʧʘ: 

1.ʆʧʨʝʜʝʣʷʶʪ ʩʪʨʫʢʪʫʨʫ ʙʫʜʫʱʝʛʦ ʤʝʭʘʥʠʟʤʘ (ʩʪʨʫʢʪʫʨʥʳʡ ʩʠʥʪʝʟ).ʉʪʨʫʢʪʫʨʥʳʡ ʩʠʥʪʝʟ -  ʵʪʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʘʢʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʤʝʭʘʥʠʟʤʘ, ʥʘ ʢʦʪʦʨʦʡ ʫʢʘʟʳʚʘʶʪʩʷ ʩʪʦʡʢʘ, ʧʦʜʚʠʞʥʳʝ 

ʟʚʝʥʴʷ, ʚʠʜʳ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ ʠ ʠʭ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ. 

2. ʇʦ ʟʘʜʘʥʥʳʤ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤ ʠʣʠ ʜʠʥʘʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʤʝʭʘʥʠʟʤʘ ʦʧʨʝʜʝʣʷʶʪ ʨʘʟʤʝʨʳ ʝʛʦ 

ʟʚʝʥʴʝʚ ï ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʠʥʪʝʟ. 

ʉʪʨʫʢʪʫʨʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʭʘʥʠʟʤʘ, ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʃ.ɺ. ɸʩʩʫʨʦʤ ʚ 1916 ʛʦʜʫ ʠ ʦʩ-

ʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʝ ʧʦʩʪʨʦʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʫʪʝʤ ʥʘʩʣʦʝʥʠʷ (ʧʨʠʩʦʝʜʠʥʝʥʠʷ) ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝ-

ʧʝʡ (ʚ ʚʠʜʝ ʩʪʨʫʢʪʫʨʥʳʭ ʛʨʫʧʧ) ʢ ʥʘʯʘʣʴʥʦʤʫ ʤʝʭʘʥʠʟʤʫ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʣʶʙʦʡ 
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ʤʝʭʘʥʠʟʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʙʦʣʝʝ ʧʨʦʩʪʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ ʢ ʧʦʩʣʝʜʥʝʤʫ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝ-

ʧʝʡ ʩ ʯʠʩʣʦʤ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ W = 0, ʧʦʣʫʯʠʚʰʠʭ ʥʘʟʚʘʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʛʨʫʧʧ, ʠʣʠ 

ʛʨʫʧʧ ɸʩʩʫʨʘ.  

 ʂʠʥʝʤʘʪʠʯʝʩʢʠʝ ʮʝʧʠ, ʦʙʣʘʜʘʶʱʠʝ ʥʫʣʝʚʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ ʦʪʥʩʠʪʝʣʴʥʦ ʚʥʝʰʥʠʭ ʢʠʥʝʤʘʪʠʯʝ-

ʩʢʠʭ ʧʘʨ ʠ ʥʝ ʨʘʩʧʘʜʘʶʱʠʝʩʷ ʥʘ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʮʝʧʠ, ʥʘʟ ʩʪʨʫʢʪʫʨʥʳʤʠ ʛʨʫʧʧʘʤʠ ʠʣʠ ʛʨʫʧʧʘʤʠ-

ɸʩʩʫʨʘ. 

 ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɸcʩʫʨʘ, ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʤʝʭʘʥʠʟʤ ʩʦʩʪʦʠʪ ʠʟ ʟʚʝʥʴʝʚ, ʦʜʥʦ ʠʟ ʢʦʪʦʨʳʭ 

ʧʦʜʚʠʞʥʦ, ʦʙʨʘʟʫʝʪ ʩʦ ʩʪʦʡʢʦʡ ʥʠʟʰʫʶ ʢʠʥʝʤʘʪʠʯʝʩʢʫʶ ʧʘʨʫ ʠ ʥʘʟʳʚʘʝʪʩʷ ʧʝʨʚʠʯʥʳʤ (ʵʣʝʤʝʥ-

ʪʘʨʥʳʤ) ʤʝʭʘʥʠʟʤʦʤ ï ʤʝʭʘʥʠʟʤʦʤ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ. ʋ ʥʝʛʦ w=1. 

ʋʩʣʦʚʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʣʶʙʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʛʨʫʧʧʳ ʦʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ 

3n -2p1=0 

ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ- ʟʘʜʘʯʘ, ʦʙʨʘʪʥʘʷ ʩʠʥʪʝʟʫ. ɽʛʦ ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʧʫʪʝʤ ʨʘʩʯʣʝʥʝʥʠʷ ʥʘ 

ʩʪʨʫʢʪʫʨʥʳʝ ʛʨʫʧʧʳ ʠ ʧʝʨʚʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʩʪʘʚʰʘʷʩʷ ʮʝʧʴ ʧʨʦʜʦʣʞʘ-

ʣʘ ʙʳʪʴ ʤʝʭʘʥʠʟʤʦʤ. 

 

ʊʦʯʢʘ ʢʘʩʘʥʠʷ

ɿʘʤʝʥʳ ʚʳʩʰʠʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ

ʆ1
ʆ1R

ʆ1

900

ʆ1

W=3(n-1)-2P5-P4=3(3-1)-2Ŀ2-1=1
W=3(n-1)-2P5-P4=3(4-1)-2Ŀ4-0=1

W=3(n-1)-2P5-P4=3(3-1)-2Ŀ2-1=1

W=3(n-1)-2P5-P4=3(4-1)-2Ŀ4-0=1

W=3(n-1)-2P5-P4=3(3-1)-2Ŀ2-1=1

W=3(n-1)-2P5-P4=3(4-1)-2Ŀ4-0=1

 

ʀʟʙʳʪʦʯʥʳʝ ʩʚʷʟʠ

W=3(n-1)-2P5=3(5-1)-2Ŀ6=0

W=3(n-1)-2P5=3(4-1)-2Ŀ4=1

W=3(n-1)-2P5=3(3-1)-2Ŀ2-1=1

W=3(n-1)-2P5=3(4-1)-2Ŀ3-1=2

ʃʠʰʥʠʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ

 

ʆʙʨʘʟʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʧʦ ʃ.ɺ. ɸʩʩʫʨʫ

D ïʜʦʙʘʚʦʯʥʘʷ ʩʠʩʪʝʤʘ

WÕßÒ

ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʭʘʥʠʟʤʦʚ ʚ ʪʝʭʥʠʢʝ ʠʤʝʶʪ ʦʜʥʫ 

ʩʪʝʧʝʥʴ ʧʦʜʚʠʞʥʦʩʪʠ W=1. ʂʘʢ ʧʦʣʫʯʠʪʴ ʠʟ 
ʠʤʝʶʱʝʛʦʩʷ ʤʝʭʘʥʠʟʤʘ, ʥʦʚʳʡ ʤʝʭʘʥʠʟʤ, 

ʦʙʣʘʜʘʶʱʠʡ ʜʨʫʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʝʤ ʠʩʭʦʜʥʳʡ, 

ʥʦ ʪʘʢʞʝ ʠʤʝʶʱʠʡ ʩʪʝʧʝʥʴ ʧʦʜʚʠʞʥʦʩʪʠ W=1.

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ ʦʩʥʦʚʥʦʡ ʠ ʧʦʣʫʯʝʥʥʦʡ ʩʠʩʪʝʤʳ W=1, ʧʦʣʫʯʠʤ 

ʠʟ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ 1 = 1 + Wʜʦʙ-2sʠʣʠ Wʜʦʙ=2s, ʟʜʝʩʴ  s - ʵʪʦ ʯʠʩʣʦ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ 5 ʢʣʘʩʩʘ ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʜʦʙʘʚʦʯʥʘʷ ʩʠʩʪʝʤʘ 

ʧʨʠʩʦʝʜʠʥʝʥʘ ʢ ʦʩʥʦʚʥʦʡ ʩʠʩʪʝʤʝ

sWWW ʜʦʙʦʩʥʦʙʱ 2-+=

WßâÞ

ʆ ïʦʩʥʦʚʥʘʷ ʩʠʩʪʝʤʘ

S=6

ɽʩʣʠ ʚ ʥʝʟʘʤʢʥʫʪʦʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʮʝʧʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ Wʜʦʙ=2s, ʪʦ 

ʪʘʢʘʷ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʮʝʧʴ ʥʘʟʳʚʘʝʪʩʷ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʛʨʫʧʧʦʡ ʠʣʠ 

ʛʨʫʧʧʦʡ ɸʩʩʫʨʘ.

ʜʦʙʦʩʥʦʙʱ WWW +=

Â1
Â 2 Â3 Â4 Â 5 Â6

Wʜʦʙ=2s=12  

ʆʙʨʘʟʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʧʦ ʃ.ɺ. ɸʩʩʫʨʫ

±
Â1

Â2

ʈʘʩʩʤʦʪʨʠʤ ʚʳʧʦʣʥʷʝʪʩʷ ʣʠ ʜʣʷ ʥʝʝ ʫʩʣʦʚʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ W=3n 

ï2p5=3Ŀ2 - 2Ŀ1=4, ʯʠʩʣʦ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʥʘ ʙʫʜʝʪ 

ʧʨʠʩʦʝʜʠʥʝʥʘ ʢ ʦʩʥʦʚʥʦʡ ʩʠʩʪʝʤʝ s=2, W=2s=4 - ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ.
ɼʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʣʶʙʦʛʦ ʤʝʭʘʥʠʟʤʘ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʥʘʯʘʣʴʥʳʡ, ʦʩʥʦʚʥʦʡ 

ʤʝʭʘʥʠʟʤ. ɿʘ ʥʘʯʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʧʨʠʥʠʤʘʝʪʩʷ ʦʙʳʢʥʦʚʝʥʥʳʡ ʢʨʠʚʦʰʠʧ.

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʛʨʫʧʧʦʡʷʚʣʷʝʪʩʷ ʜʠʘʜʘ.

±

W=3(n-1)-2P5-P4=3(4-1)-2Ŀ4=1

W=3(n-1)-2P5-P4=3(6-1)-2Ŀ7=1 W=3(n-1)-2P5-P4=3(6-1)-2Ŀ7=1

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʛʨʫʧʧ

±    

Â    1    Â    2    

±    

Â    1    

Â    2    

±    

Â    1    Â    2    

±    

Â    1    

Â    2    

±    

Â    1    Â    2    

ɻʨʫʧʧʘ 3 ʢʣʘʩʩʘ 3 ʧʦʨʷʜʢʘ

ɻʨʫʧʧʘ 3 ʢʣʘʩʩʘ 4 ʧʦʨʷʜʢʘ

±    

Â    1    

¶    

2    

3    

³    
5    

³    

D    
4    

Â    2    

ɻʨʫʧʧʘ 4 ʢʣʘʩʩʘ 2 ʧʦʨʷʜʢʘ

ɻʨʫʧʧʳ 2 ʢʣʘʩʩʘ 2 ʧʦʨʷʜʢʘ

±    

Â    1    

5    

D    

³    

Â    3    

3    

4    

6    

Â    4    

7    

Â    2    

8    

¶    

»    

±    

Â    1    

Â    2    

5    

D    
³    

Â    3    

3    

4    
6    

±    

Â    1    

Â    2    

5    

D    
³    

Â    3    

3    

4    
6    

1 ʚʠʜʘ 2 ʚʠʜʘ 3 ʚʠʜʘ 4 ʚʠʜʘ 5 ʚʠʜʘ

W=3n-2P5=3Ŀ4-2Ŀ3=6

Wʜʦʙ=2s=2Ŀ3=6
W=3n-2P5=3Ŀ6-2Ŀ5=8

Wʜʦʙ=2s=2Ŀ4=8 Wʜʦʙ=2s=2Ŀ2=4

W=3n-2P5=3Ŀ4-2Ŀ4=4

W=3n-2P5=3Ŀ2-2Ŀ1=4Wʜʦʙ=2s=2Ŀ2=4

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʭʘʥʠʟʤʦʚ
Å ʂʣʘʩʩ ʠ ʧʦʨʷʜʦʢ ʤʝʭʘʥʠʟʤʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʠʚʳʩʰʠʤ ʢʣʘʩʩʦʤ ʠ 

ʧʦʨʷʜʢʦʤ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʚʭʦʜʷʱʝʡ ʚ ʜʘʥʥʳʡ ʤʝʭʘʥʠʟʤ 

±    

Â    

¶    

2    

3    

³    
5    

³    

D    
4    

¿    2    

¿    1    

w
 
 
 
 

4 ʢʣʘʩʩʘ 2 ʧʦʨʷʜʢʘ
±    

5    

D    

³    

3    

4    

6    

7    

Â    2    

8    

¶    

»    

¿    3    

¿    4    

¿    2    

¿    1    

w
 
 
 
 

3 ʢʣʘʩʩʘ 4 ʧʦʨʷʜʢʘ

2ʢʣʘʩʩʘ 3 ʧʦʨʷʜʢʘ2 ʢʣʘʩʩʘ 2 ʧʦʨʷʜʢʘ

±    

1    

2    
3    

4    

¿    1    

³    

¿    2    

5    

6    

¿    3    

D    
Â    

W=3(n-1)-2P5=3Ŀ5-2Ŀ7=1

W=3(n-1)-2P5=3Ŀ5-2Ŀ7=1

W=3(n-1)-2P5=3Ŀ7-2Ŀ10=1 W=3(n-1)-2P5=3Ŀ5-2Ŀ7=1

±    

5    

D    
³    

Â    3    

3    

4    

6    

¿    2    

¿    3    

¿    1    2    

1    

W=3(n-1)-2P5=3Ŀ5-2Ŀ7=1

3 ʢʣʘʩʩʘ 3 ʧʦʨʷʜʢʘ

±    

5    

D    
³    

Â    3    

3    

4    

6    

¿    2    

¿    3    

¿    1    2    

1    

³ÖÕäêÖÖ ØÓÖÞß

³ÖÕäêÖÖ ØÓÖÞß
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ʃʝʢʮʠʷ ˉ2 ʂʠʥʝʤʘʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ 

ʧʦʩʪʨʦʝʥʠʝʤ ʧʣʘʥʦʚ ʩʢʦʨʦʩʪʝʡ ʠ ʫʩʢʦʨʝʥʠʡ

O    1    

A    

B    

O    1    

A    

B    

O    2    

1
    

3    

O    1    

A    

O    2    

1    

3    

ʂʨʠʚʦʰʠʧʥʦ-ʧʦʣʟʫʥʥʳʡ ʤʝʭʘʥʠʟʤ

ʏʝʪʳʨʝʭʟʚʝʥʥʳʡ ʨʳʯʘʞʥʳʡ ʤʝʭʘʥʠʟʤ
ʂʫʣʠʩʥʳʡ ʤʝʭʘʥʠʟʤ

 

ʇʦʩʪʨʦʝʥʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʳ 

ʢʨʠʚʦʰʠʧʥʦ-ʧʦʣʟʫʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ

O    1    

A    

B    
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ʇʦʣʦʞʝʥʠʝ ʧʦʣʟʫʥʘ ʚ ʥʠʞʥʝʡ ʤʝʨʪʚʦʡ ʪʦʯʢʝ
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ʦʪʥʦʰʝʥʠʝ ʥʘʪʫʨʘʣʴʥʦʡ ʜʣʠʥʳ ʟʚʝʥʘ ʚ ʤʝʪʨʘʭ ʢ ʜʣʠʥʝ 

ʦʪʨʝʟʢʘ ʠʟʦʙʨʘʞʘʶʱʝʛʦ ʵʪʦ ʟʚʝʥʦ ʥʘ ʯʝʨʪʝʞʝ ʚ 

ʤʠʣʣʠʤʝʪʨʘʭ 
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m
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ʀʟʦʙʨʘʞʝʥʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʳ ʤʝʭʘʥʠʟʤʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʦʣʦʞʝʥʠʶ 

ʤʝʭʘʥʠʟʤʘ ʥʘʟʳʚʘʝʪʩʷ ʧʣʘʥʦʤ ʤʝʭʘʥʠʟʤʘ

ʇʣʘʥʳ ʩʪʨʦʷʪʩʷ ʚ ʟʘʜʘʥʥʦʤ ʤʘʩʰʪʘʙʝ. ʈʘʟʣʠʯʘʶʪ 

ʧʦʥʷʪʠʝ ʤʘʩʰʪʘʙʘ ʠ ʤʘʩʰʪʘʙʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʠʥʳ ʦʪʨʝʟʢʦʚ ʜʨʫʛʠʭ ʟʚʝʥʴʝʚ 

ʤʝʭʘʥʠʟʤʘ, ʧʨʝʜʧʦʣʦʞʠʤ ʰʘʪʫʥʘ ɸɺ ʠʩʧʦʣʴʟʫʶʪ  

ʚʳʨʘʞʝʥʠʝ

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʘʝʢʪʦʨʠʡ ʪʦʯʝʢ ʟʚʝʥʴʝʚ 

ʤʝʭʘʥʠʟʤʘ ʚʝʜʫʱʝʤʫ ʟʚʝʥʫ ʧʨʠʜʘʶʪ ʜʚʠʞʝʥʠʝ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʰʘʛʦʤ 
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ɺʝʜʫʱʝʝ ʟʚʝʥʦ (ʢʨʠʚʦʰʠʧʘ) ʩʦʚʝʨʰʘʝʪ ʚʨʘʱʘʪʝʣʴʥʦʝ 

ʜʚʠʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʆ ʠ ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʨʘʚʥʘ

ʄʘʩʰʪʘʙʦʤ  ʩʢʦʨʦʩʪʠ ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʦʢʨʫʞʥʦʡ 

ʩʢʦʨʦʩʪʠ ʚʝʜʫʱʝʛʦ ʟʚʝʥʘVA ʚ ʤ/ʩ ʢ ʜʣʠʥʝ ʦʪʨʝʟʢʘpVa
ʠʟʦʙʨʘʞʘʶʱʝʛʦ ʜʘʥʥʫʶ ʩʢʦʨʦʩʪʴ ʥʘ ʧʣʘʥʝ ʩʢʦʨʦʩʪʝʡ ʚ ʤʤ

ʐʘʪʫʥ ɸɺ ʩʦʚʝʨʰʘʝʪ ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʠ 

ʚʝʢʪʦʨʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʪʦʯʢʠ ɺ 

ʟʘʧʠʰʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ

ɼʣʷ ʩʢʦʨʦʩʪʝʡ Vɺɸ ʠVɺ ʠʟʚʝʩʪʥʦ ʪʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʝ 

VB -ʥʘʧʨʘʚʣʝʥʘ ʚʜʦʣʴ ʥʘʧʨʘʚʣʷʶʱʝʡ;VBAʥʘʧʨʘʚʣʝʥʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʟʚʝʥʫ ɸɺ)

ʅʘʧʨʘʚʣʝʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢʨʠʚʦʰʠʧʫ ʆɸ

ʇʦʩʪʨʦʝʥʠʝ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʩʢʦʨʦʩʪʝʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ 

ʦʪʜʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʯʝʨʪʝʞʘ ʠ ʧʨʦʠʟʚʝʜʝʥʥʦʝ ʦʪ ʦʜʥʦʡ 

ʦʙʱʝʡ ʪʦʯʢʠ ʥʘʟʳʚʘʝʪʩʷ ʧʣʘʥʦʤ ʩʢʦʨʦʩʪʝʡ
ʇʦʣʶʩʦʤ ʧʣʘʥʘ ʩʢʦʨʦʩʪʝʡʥʘʟʳʚʘʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʘʷ 

ʪʦʯʢʘ ʧʣʦʩʢʦʩʪʠ ʯʝʨʪʝʞʘ ʠʟ ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʦʩʪʨʦʝʥʠʝ ʧʣʘʥʘ ʩʢʦʨʦʩʪʝʡ

ʀʤʝʷ ʧʣʘʥ ʩʢʦʨʦʩʪʝʡ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ ʩʢʦʨʦʩʪʠ ʟʚʝʥʴʝʚ

 

ʉʚʦʡʩʪʚʘ ʧʣʘʥʘ ʩʢʦʨʦʩʪʝʡ

1. ʆʪʨʝʟʢʠ ʧʣʘʥʘ ʩʢʦʨʦʩʪʝʡ, ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʧʦʣʶʩ, ʠʟʦʙʨʘʞʘʶʪ 

ʘʙʩʦʣʶʪʥʳʝ ʩʢʦʨʦʩʪʠ. ʅʘʧʨʘʚʣʝʥʠʝ ʘʙʩʦʣʶʪʥʳʭ ʩʢʦʨʦʩʪʝʡ ʚʩʝʛʜʘ 

ʧʦʣʫʯʘʝʪʩʷ ʦʪ ʧʦʣʶʩʘ. ɺ ʢʦʥʮʝ ʚʝʢʪʦʨʦʚ ʘʙʩʦʣʶʪʥʳʭ ʩʢʦʨʦʩʪʝʡ ʧʨʠʥʷʪʦ 

ʩʪʘʚʠʪʴ  ʤʘʣʫʶ ʙʫʢʚʫ ʪʦʡ ʙʫʢʚʳ, ʢʦʪʦʨʦʡ ʦʙʦʟʥʘʯʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʪʦʯʢʘ ʥʘ ʧʣʘʥʝ ʤʝʭʘʥʠʟʤʘ;

2. ʆʪʨʝʟʢʠ ʧʣʘʥʘ ʩʢʦʨʦʩʪʝʡ , ʥʝ ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʧʦʣʶʩ , ʦʙʦʟʥʘʯʘʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʩʢʦʨʦʩʪʠ;

3. ʂʦʥʮʳ ʚʝʢʪʦʨʦʚ ʘʙʩʦʣʶʪʥʳʭ ʩʢʦʨʦʩʪʝʡ  ʪʦʯʝʢ ʤʝʭʘʥʠʟʤʘ ʞʝʩʪʢʦ ʩʚʷʟʘʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ, ʥʘ ʧʣʘʥʝ ʩʢʦʨʦʩʪʝʡ ʦʙʨʘʟʫʶʪ ʬʠʛʫʨʳ, ʧʦʜʦʙʥʳʝ ʩʭʦʜʩʪʚʝʥʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʠ ʧʦʚʝʨʥʫʪʳʝ ʥʘ 90 ʛʨʘʜʫʩʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʠʛʫʨ, 

ʦʙʨʘʟʫʝʤʳʭ ʵʪʠʤʠ ʪʦʯʢʘʤʠ ʥʘ ʧʣʘʥʝ ʤʝʭʘʥʠʟʤʘ

4. ʅʝʧʦʜʚʠʞʥʳʝ ʪʦʯʢʠ ʤʝʭʘʥʠʟʤʘ ʠʤʝʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʪʦʯʢʠ ʥʘ ʧʣʘʥʝ 

ʩʢʦʨʦʩʪʝʡ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʧʦʣʶʩʝ

5. ʇʣʘʥ ʩʢʦʨʦʩʪʝʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʭʦʜʠʪʴ ʥʦʨʤʘʣʠ ʠ ʢʘʩʘʪʝʣʴʥʳʝ ʢ 

ʪʨʘʝʢʪʦʨʠʠ ʪʦʯʢʠ ʙʝʟ ʧʦʩʪʨʦʝʥʠʷ ʩʘʤʠʭ ʪʨʘʝʢʪʦʨʠʡ
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ʅʦʨʤʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʚʝʜʫʱʝʛʦ ʟʚʝʥʘ

ʅʦʨʤʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʠʟ ʪʦʯʢʠ ʢ ʮʝʥʪʨʫ 

ʚʨʘʱʝʥʠʷ

ʂʘʩʘʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫʛʣʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ ʢʘʩʘʪʝʣʴʥʦʝ 

ʫʩʢʦʨʝʥʠʝ ʨʘʚʥʦ ʥʫʣʶ

ʋʩʢʦʨʝʥʠʝ ʪʦʯʢʠ ɺ ʦʧʨʝʜʝʣʠʪʩʷ ʠʟ ʚʝʢʪʦʨʥʦʛʦ ʫʨʘʚʥʝʥʠʷ

ʀʟʚʝʩʪʥʳ ʥʘʧʨʘʚʣʝʥʠʝ  ʫʩʢʦʨʝʥʠʷ ʘn
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ʚʜʦʣʴ ʰʘʪʫʥʘ ɸɺ ʠʟ ʪʦʯʢʠ ɺ ʢ ʪʦʯʢʝ ɸ, ʠ ʝʛʦ ʚʝʣʠʯʠʥʘ :
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ɼʣʷ ʫʩʢʦʨʝʥʠʡ ʘtɺɸʠ ʘɺ ʠʟʚʝʩʪʥʦ ʪʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʝ. 
ʇʝʨʚʦʝ ʠʟ ʥʠʭ ʥʘʧʨʘʚʣʝʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʰʘʪʫʥʫ ɸɺ, ʘ  

ʚʪʦʨʦʝ ʚʜʦʣʴ ʥʘʧʨʘʚʣʷʶʱʝʡ ʧʦʣʟʫʥʘ 

ʇʦʩʪʨʦʝʥʠʝ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʫʩʢʦʨʝʥʠʡ, ʚʳʧʦʣʥʝʥʥʦʝ ʥʘ 

ʦʪʜʝʣʴʥʦʤ ʫʯʘʩʪʢʝ  ʯʝʨʪʝʞʘ ʠ ʧʨʦʠʟʚʝʜʝʥʥʦʝ ʠʟ ʦʜʥʦʡ 

ʦʙʱʝʡ ʪʦʯʢʠ ʥʘʟʳʚʘʝʪʩʷ ʧʣʘʥʦʤ ʫʩʢʦʨʝʥʠʡ

ʇʦʣʶʩʦʤ ʧʣʘʥʘ ʫʩʢʦʨʝʥʠʡ ʥʘʟʳʚʘʝʪʩʷ  ʧʨʦʠʟʚʦʣʴʥʘʷ 

ʪʦʯʢʘ ʧʣʦʩʢʦʩʪʠ ʯʝʨʪʝʞʘ ʠʟ ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʦʩʪʨʦʝʥʠʝ ʧʣʘʥʘ ʫʩʢʦʨʝʥʠʡ

ʄʘʩʰʪʘʙʦʤ ʫʩʢʦʨʝʥʠʡ ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʚʝʜʫʱʝʛʦ ʟʚʝʥʘ ʚ ʤ/ʩ2 ʢ ʜʣʠʥʝ ʦʪʨʝʟʢʘ 

ʠʟʦʙʨʘʞʘʶʱʝʛʦ ʜʘʥʥʦʝ ʫʩʢʦʨʝʥʠʝ ʥʘ ʧʣʘʥʝ ʫʩʢʦʨʝʥʠʡʚ ʤʤ.
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ʉʚʦʡʩʪʚʦ ʧʣʘʥʘ ʫʩʢʦʨʝʥʠʡ

1. ʆʪʨʝʟʢʠ ʧʣʘʥʦʚ ʫʩʢʦʨʝʥʠʡ ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʧʦʣʶʩ ʠʟʦʙʨʘʞʘʶʪ 

ʘʙʩʦʣʶʪʥʳʝ ʫʩʢʦʨʝʥʠʷ. ʅʘʧʨʘʚʣʝʥʠʝ ʘʙʩʦʣʶʪʥʳʭ ʫʩʢʦʨʝʥʠʡ ʚʩʝʛʜʘ 

ʧʦʣʫʯʘʝʪʩʷ ʦʪ ʧʦʣʶʩʘ. ɺ ʢʦʥʮʝ ʚʝʢʪʦʨʦʚ ʘʙʩʦʣʶʪʥʳʭ ʫʩʢʦʨʝʥʠʡ 

ʧʨʠʥʷʪʦ ʩʪʘʚʠʪʴ ʤʘʣʫʶ ʙʫʢʚʫ, ʪʦʡ ʙʫʢʚʳ ʢʦʪʦʨʦʡ ʦʙʦʟʥʘʯʝʥʘ  

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʦʯʢʘ ʥʘ ʧʣʘʥʝ ʤʝʭʘʥʠʟʤʘ;

2. ʆʪʨʝʟʢʠ ʧʣʘʥʘ ʫʩʢʦʨʝʥʠʡ ʩʦʝʜʠʥʷʶʱʠʝ  ʢʦʥʮʳ ʚʝʢʪʦʨʦʚ 

ʘʙʩʦʣʶʪʥʳʭ ʫʩʢʦʨʝʥʠʡ, ʦʙʦʟʥʘʯʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʫʩʢʦʨʝʥʠʷ;

3. ʂʦʥʮʳ ʚʝʢʪʦʨʦʚ  ʘʙʩʦʣʶʪʥʳʭ ʫʩʢʦʨʝʥʠʡ  ʪʦʯʝʢ ʤʝʭʘʥʠʟʤʘ ʞʝʩʪʢʦ 

ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘ ʧʣʘʥʝ ʫʩʢʦʨʝʥʠʡ ʦʙʨʘʟʫʶʪ ʬʠʛʫʨʳ 

ʧʦʜʦʙʥʳʝ, ʩʭʦʜʩʪʚʝʥʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʠ ʧʦʚʝʨʥʫʪʳʝ ʥʘ ʫʛʦʣ 180-j

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʭ ʥʘ ʧʣʘʥʝ ʤʝʭʘʥʠʟʤʘ;

4. ʇʦʩʪʦʷʥʥʳʝ ʥʝʧʦʜʚʠʞʥʳʝ ʪʦʯʢʠ ʤʝʭʘʥʠʟʤʘ ʠʤʝʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʠʤ ʪʦʯʢʠ ʧʣʘʥʘ ʫʩʢʦʨʝʥʠʡ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʧʦʣʶʩʝ;

 
 

 

 

ʊʝʤʘ 10. ɼʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʝʭʘʥʠʟʤʦʚ. 

 
ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʦʙʱʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʩʠ-

ʣʘʤʠ (ʤʦʤʝʥʪʘʤʠ), ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʘ ʟʚʝʥʴʷ ʤʝʭʘʥʠʟʤʘ, ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʝʭʘʥʠʟʤʘ ʩ ʫʯʝ-

ʪʦʤ ʤʘʩʩ (ʤʦʤʝʥʪʦʚ ʠʥʝʨʮʠʠ) ʝʛʦ ʟʚʝʥʴʝʚ. ʕʪʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʤʝʭʘ-

ʥʠʟʤʘ. 

ʈʘʟʣʠʯʘʶʪ ʜʚʝ ʟʘʜʘʯʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ: 

1. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʩʠʣ, ʩʠʣ ʚʝʩʘ ʟʚʝʥʴʝʚ, ʩʠʣ ʪʨʝʥʠʷ ʠ ʩʠʣ ʠʥʝʨʮʠʠ ʥʘ ʟʚʝʥʴʷ ʤʝʭʘʥʠʟʤʘ, 

ʥʘ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʳ ʠ ʥʝʧʦʜʚʠʞʥʳʝ ʦʧʦʨ,r ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʧʦʩʦʙʦʚ ʫʤʝʥʴʰʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘ-

ʛʨʫʟʦʢ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʜʚʠʞʝʥʠʠ ʤʝʭʘʥʠʟʤʘ ï ʟʘʜʘʯʘ ʩʠʣʦʚʦʛʦ ʘʥʘʣʠʟʘ ʤʝʭʘʥʠʟʤʦʚ. 

2 ʀʟʫʯʝʥʠʝ ʨʝʞʠʤʦʚ ʜʚʠʞʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʟʘʜʘʥʥʳʭ ʩʠʣ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʧʦʩʦʙʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʟʘʜʘʥʥʳʝ ʨʝʞʠʤʳ ʜʚʠʞʝʥʠʷ ï ʟʘʜʘʯʘ ʜʠʥʘʤʠʢʠ ʤʝʭʘʥʠʟʤʦʚ.  

 
ʂʠʥʝʪʦʩʪʘʪʠʢʘ ʤʝʭʘʥʠʟʤʦʚ. ʉʠʣʦʚʦʡ ʨʘʩʯʝʪ

ɿʘʜʘʯʠ ʠ ʤʝʪʦʜʳ ʩʠʣʦʚʦʛʦ ʨʘʩʯʝʪʘ
ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʩʠʣʦʚʦʛʦ ʨʘʩʯʝʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʨʝʘʢʮʠʷ ʚ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʭ, ʩʠʣ ʠ ʧʘʨ ʩʠʣ ʧʨʠʣʦʞʝʥʥʳʭ ʢ ʧʨʠʚʦʜʳ ʤʘʰʠʥʳ ʧʦ ʟʘʜʘʥʥʳʤ 

ʟʥʘʯʝʥʠʷʤ ʚʥʝʰʥʠʭ ʩʠʣ ʠ ʟʘʢʦʥʘʤ ʜʚʠʞʝʥʠʷ ʥʘʯʘʣʴʥʳʭ ʟʚʝʥʴʝʚ.

ʉʠʣʳ ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʤʝʭʘʥʠʟʤ

1. ɼʚʠʞʫʱʠʝ ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ ʩʠʣ, ʩʦʚʝʨʰʘʶʱʠʝ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʠ ʧʨʠʣʦʞʝʥʥʳʝ ʢ 
ʚʝʜʫʱʠʤ ʟʚʝʥʴʷʤ;

2. ʉʠʣʳ ʠ ʤʦʤʝʥʪʳ ʩʠʣ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʩʦʚʝʨʰʘʶʱʠʝ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʨʘʙʦʪʫ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ 
ʦʯʝʨʝʜʴ ʜʝʣʷʪʩʷ ʥʘ ʩʠʣʳ ʧʦʣʝʟʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʧʨʠʣʦʞʝʥʥʳʝ ʢ ʚʝʜʦʤʳʤ ʟʚʝʥʴʷʤ, ʠ ʩʠʣʳ 
ʚʨʝʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ;

3. ʉʠʣʳ ʪʷʞʝʩʪʠ;

4. ʉʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʟʚʝʥʴʷʤʠ,  ʪʦ ʝʩʪʴ ʨʝʘʢʮʠʠ ʚ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʭ.

ʉʠʣʳ 1 ï3 ʛʨʫʧʧ ʦʪʥʦʩʷʪʩʷ ʢ ʚʥʝʰʥʠʤ ʩʠʣʘʤ  ʠ ʫʯʠʪʳʚʘʶʪʩʷ ʚ ʨʘʩʯʝʪʝ. ʉʠʣʳ 4 ʛʨʫʧʧʳ ʤʦʛʫʪ 

ʦʪʥʦʩʷʪʩʷ ʢʘʢ ʢ ʚʥʫʪʨʝʥʥʠʤ ʩʠʣʘʤ ʪʘʢ ʠ ʢ ʚʥʝʰʥʠʤ.

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʢʠʥʝʪʦʩʪʘʪʠʢʠ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʠʣʳ ʠʥʝʨʮʠʠ

Cʠ amF Ö-= sʠ JM Ö-=e

ɻʣʘʚʥʳʡ ʚʝʢʪʦʨ ʩʠʣʘ ʠʥʝʨʮʠʠɻʣʘʚʥʳʡ ʤʦʤʝʥʪ  ʩʠʣ ʠʥʝʨʮʠʠ

ɿʜʝʩʴ m ïʤʘʩʩʘ ʟʚʝʥʘ, ʘs- ʫʩʢʦʨʝʥʠʝ ʮʝʥʪʨʘ ʤʘʩʩ.ɿʜʝʩʴ e- ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʟʚʝʥʘ, Jʳïʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʟʚʝʥʘ

ʕʣʝʤʝʥʪʘʨʥʳʝ ʩʠʣʳ ʠʥʝʨʮʠʠ ʧʨʠʚʦʜʷʪʩʷ ʢ ʛʣʘʚʥʦʤʫ ʚʝʢʪʦʨʫ Fʠʠ ʛʣʘʚʥʦʤʫ ʤʦʤʝʥʪʫMʠ

ʉʠʣʳ ʠʥʝʨʮʠʠ ʠ ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ ʧʨʠʣʦʞʝʥʳ ʚ ʮʝʥʪʨʝ ʤʘʩʩ ʟʚʝʥʘ ʠ ʥʘʧʨʘʚʣʝʥʳ ʚ ʩʪʦʨʦʥʫ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʥʘʧʨʘʚʣʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʩʢʦʨʝʥʠʷ
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ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʠʣʦʚʦʛʦ ʨʘʩʯʝʪʘ ʤʝʭʘʥʠʟʤʘ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ, ʪʦʯʢʠ ʧʨʠʣʦʞʝʥʠʷ  

ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʩʠʣ ʠ ʤʦʤʝʥʪʦʚ ʠʥʝʨʮʠʠ ʚʩʝʭ ʟʚʝʥʴʝʚ ʚʭʦʜʷʱʠʭ ʚ ʤʝʭʘʥʠʟʤ. 

1. ʉʯʠʪʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ ʨʘʚʥʦʤʝʨʥʳʤ ʧʦ ʜʣʠʥʝ ʟʚʝʥʘ, ʘ ʫʩʪʨʦʡʩʪʚʦ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ 

ʦʜʠʥʘʢʦʚʳʤ, ʮʝʥʪʨ ʤʘʩʩ ʥʫʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ  ʪʦʯʥʦ ʧʦ ʩʝʨʝʜʠʥʝ ʟʚʝʥʘ.

2. ʋʩʢʦʨʝʥʠʝ ʮʝʥʪʨʘ ʤʘʩʩ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʷ 3-ʝ ʩʚʦʡʩʪʚʦ ʧʣʘʥʘ ʫʩʢʦʨʝʥʠʡ: çʂʦʥʮʳ ʚʝʢʪʦʨʦʚ  

ʘʙʩʦʣʶʪʥʳʭ ʫʩʢʦʨʝʥʠʡ  ʪʦʯʝʢ ʤʝʭʘʥʠʟʤʘ ʞʝʩʪʢʦ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘ ʧʣʘʥʝ ʫʩʢʦʨʝʥʠʡ 

ʦʙʨʘʟʫʶʪ ʬʠʛʫʨʳ ʧʦʜʦʙʥʳʝ, ʩʭʦʜʩʪʚʝʥʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʠ ʧʦʚʝʨʥʫʪʳʝ ʥʘ ʫʛʦʣ 180-j

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʭ ʥʘ ʧʣʘʥʝ ʤʝʭʘʥʠʟʤʘè.
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ʂ ʤʝʭʘʥʠʟʤʫ  ʧʨʠʣʦʞʝʥʳ ʩʠʣʳ, ʢʨʦʤʝ ʩʠʣ ʠʥʝʨʮʠʠ ʩʣʝʜʫʶʱʠʝ 
ʚʥʝʰʥʠʝ ʩʠʣʳ:

1. ʩʠʣʳ ʪʷʞʝʩʪʠ ʟʚʝʥʴʝʚ G1 G2, G3;

2. ʩʠʣʳ ʧʦʣʝʟʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ Fʩʦʧʨ;

3. ʘʢʪʠʚʥʳʝ, ʜʚʠʞʫʱʠʝ ʩʠʣʳ Fʫʨʘʚ.

ʇʨʠʣʦʞʝʥʠʝ ʚʥʝʰʥʠʭ ʩʠʣ ʢ ʤʝʭʘʥʠʟʤʫ

F    â    ß    à    á    

G    2    G    3    

Ó    F    ä    á    Ñ    

0    

A    

2    

³    

S    1    

S    2    

S    3    

F    Ù    1    F    Ù    2    

F    Ù    3    
O    1    

G    1    



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  
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ʈʘʩʯʣʝʥʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʥʘ ʛʨʫʧʧʳ ɸʩʩʫʨʘ
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʣ ʚ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʭ ʠ ʘʢʪʠʚʥʳʭ ʩʠʣ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʠʚʦʜʘ ʚ ʜʝʡʩʪʚʠʝ 

ʤʝʭʘʥʠʟʤʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʯʣʝʥʠʪʴ ʥʘ ʛʨʫʧʧʳ ɸʩʩʫʨʘ

ʄʝʭʘʥʠʟʤ ʩʦʩʪʦʠʪ:

Å ʠʟ ʛʨʫʧʧʳ 1 ʢʣʘʩʩʘ 1 ʧʦʨʷʜʢʘ (ʥʘʯʘʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ)

ʉʪʦʡʢʘ ʆ2 ʠ ʥʘʯʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ 

(ʢʨʠʚʦʰʠʧ) ʆ1ɸ ʦʢʘʟʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʛʨʫʧʧʫɸʩʩʫʨʘ 2 ʢʣʘʩʩʘ
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ʂʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʛʣʘʩʥʦ 3 ʟʘʢʦʥʫ ʅʴʶʪʦʥʘ ʪʘʢʞʝ 

ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʥʠʭ, ʥʦ ʩ ʦʙʨʘʪʥʳʤ ʟʥʘʢʦʤ

Å ʀʟ ʛʨʫʧʧʳ 2 ʢʣʘʩʩʘ 2 ʧʦʨʷʜʢʘ

nnnn FFFFFFFF 0330122103301221 ,,, ==== tttt

 

ʇʦʩʪʨʦʝʥʠʝ ʧʣʘʥʘ ʩʠʣ ʜʣʷ ʛʨʫʧʧʳ ɸʩʩʫʨʘ 2 ʢʣʘʩʩʘ

( )

BO

ʠʠ

ʠʠBOkB

l

MhFhG
F

hFhGMlFFm

2

33343
03

3343303

-+
=

--+=ä

t

t

( )

AB

ʠʠ

ʠʠABkB

l

hGMhF
F

MhFhGlFFm

12222
12

2221212 0

-+
=

=--+=ä
t

t

F    â    ß    à    á    

G    2    

F    Ù    2    

G    3    

F    Ù    3    

F    
t    
1    2    

F    
t    
0    3    

F    
n    

0    3    

F    
n    

1    2    

F    1    2    

F    0    3    

ʇʣʘʥ ʩʠʣ

ʈF

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʧʣʘʥʝ ʛʨʫʧʧʳ ɸʩʩʫʨʘ ʧʨʠʣʦʞʝʥʳ 

ʘʢʪʠʚʥʳʝ ʩʠʣʳ ʠ ʨʝʘʢʮʠʠ ʩʚʷʟʝʡ ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʭ

A    

0    2    

³    S    2    

S    3    

F    Ù    2    

F    Ù    3    

F    â    ß    à    á    

G    2    

G    3    

F    
t    
1    2    

F    
n    

1    2    

F    
t    
0    3    

F    
n    

0    3    

h    4    

ʉʠʣʳ ʫ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʳ ʠ ʚʝʣʠʯʠʥʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝ: 

Åʉʠʣʳ ʠʥʝʨʮʠʠ Fʠ2, Fʠ2

Åɺʝʩ ʟʚʝʥʴʝʚ G2 , G3

Åʉʠʣʘ ʧʦʣʝʟʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ Fʩʦʧʨ

Åʄʦʤʝʥʪʳ ʠʥʝʨʮʠʠ Mʠ2, Mʠ3

ʉʠʣʳ ʫ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʘ ʚʝʣʠʯʠʥʫ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʟ ʫʨʘʚʥʝʥʠʡ ʨʘʚʥʦʚʝʩʠʷ: F03
t, F12

t

ʉʠʣʳ ʫ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʦ ʣʠʰʴ ʥʘʧʨʘʚʣʝʥʠʝ F12
n, F03

nʠ 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʛʨʘʬʠʯʝʩʢʠ ʠʟ ʧʣʘʥʘ 

ʩʠʣ

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʣʘʥʘ ʩʠʣ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʤʘʩʰʪʘʙ 

ʧʦʩʪʨʦʝʥʠʷ kF

ap

F
k

F

ʩʦʧʨ

F =

a

 

ʇʦʩʪʨʦʝʥʠʝ ʧʣʘʥʘ ʩʠʣ ʜʣʷ ʚʝʜʫʱʝʛʦ ʟʚʝʥʘ

( )

7

51
01

70151 0

h

hG
F

hFhGFm kA

=

=-=ä
t

t

ap

F
k

F

ʩʦʧʨ

F =

A    

0    2    

³    S    2    

S    3    

F    Ù    2    

F    Ù    3    

F    â    ß    à    á    

G    2    

G    3    

F    
t    
1    2    

F    
n    

1    2    

F    
t    
0    3    

F    
n    

0    3    

h    4    

F    Ù    1    

G    1    

F    ä    á    Ñ    Ó    

F    2    1    

O    1    

A    

S    1    

1    F    
t    
0    

F    
n    
0    1    

F    Ù    1    

F    2    1    

F    â    ß    à    á    

G    2    

F    Ù    2    

G    3    

F    Ù    3    

F    
t    
1    2    

F    
t    
0    3    

F    
n    

0    3    

F    
n    

1    2    

F    1    2    

F    0    3    

ʇʣʘʥ ʩʠʣ

ʈFa

F    
n    
01    

G    1    
F    
äáÑÓ    

p    F    

F    0    1    
t    

h    5    

ʇʣʘʥ ʩʠʣ

ʘ

ap

G
k

F

F
1=

 

ʉʠʣʦʚʦʡ ʘʥʘʣʠʟ ʛʨʫʧʧʳ ʟʚʝʥʴʝʚ ʰʘʪʫʥ ï ʧʦʣʟʫʥ 

 ʉʠʣʦʚʦʡ ʘʥʘʣʠʟ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʜʣʷ ʛʨʫʧʧ ʟʚʝʥʴʝʚ ʩ ʥʫʣʝʚʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ  

(W = 0). ʆʧʨʝʜʝʣʠʤ ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʛʨʫʧʧʳ ʰʘʪʫʥ ï ʧʦʣʟʫʥ 

W = 3n ï 2p5 = 3 Ö 2 ï 2 Ö 3 = 0. 

ʎʝʣʴ ʨʘʩʯʸʪʘ: ʦʧʨʝʜʝʣʝʥʠʝ ʫʩʠʣʠʡ (ʨʝʘʢʮʠʡ) ʚ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʭ. ɺ ʪʦʯʢʝ ɸ ï ʚʨʘʘɦ-

ʪʝʣʴʥʘʷ ʧʘʨʘ, ʚ ʪʦʯʢʝ ɺ ï ʚʨʘʱʘʪʝʣʴʥʘʷ ʧʘʨʘ (ʰʘʨʥʠʨ) ʠ ʧʦʩʪʫʧʘʪʝʣʴʥʘʷ (ʧʦʣʟʫʥ ï ʥʘʧʨʘʚʣʷʶʱʘʷ). 

 ʀʟʦʙʨʘʟʠʤ ʦʪʜʝʣʴʥʦ ʛʨʫʧʧʫ ʟʚʝʥʴʝʚ 2ï3 ʚ ʟʘʜʘʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʚ ʤʘʩʰʪʘʙʝ mS ʠ ʧʨʠʣʦʞʠʤ 

ʜʝʡʩʪʚʫʶʱʠʝ ʥʘʛʨʫʟʢʠ: ʚʝʩʘ ʟʚʝʥʴʝʚ 2G  ʠ 3G  ʚ ʮʝʥʪʨʘʭ ʤʘʩʩ ʟʚʝʥʴʝʚ, ʨʝʘʢʮʠʷ ʥʘʧʨʘʚʣʷʶʱʝʡ ʧʦʣ-

ʟʫʥʘ 3OR  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʠ ʭ ʚ ʪʦʯʢʝ ɺ, ʨʝʘʢʮʠʶ ʚ ʪʦʯʢʝ ɸ ʜʣʷ ʫʜʦʙʩʪʚʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʩʪʘ-

ʚʠʤ ʜʚʫʤʷ ʩʦʩʪʘʚʣʷʶʱʠʤʠ 
n
12R  - ʥʦʨʤʘʣʴʥʘʷ ʠ 

t
12R  - ʢʘʩʘʪʝʣʴʥʘʷ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʚʜʦʣʴ AB  ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ AB. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʦʤ ɼʘʣʘʤʙʝʨʘ ʧʨʠʣʦʞʠʤ ʩʠʣʳ ʠʥʝʨ-

ʮʠʠ 2ʌ ; 3ʌ  ʠ ʤʦʤʝʥʪ ʩʠʣ ʠʥʝʨʮʠʠ ʄu. ɼʣʷ ʧʦʣʫʯʝʥʥʦʡ ʩʠʩʪʝʤʳ ʩʠʣ ʩʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʩʪʘʪʠʢʠ 

ʩ ʫʯʝʪʦʤ ʠʥʝʨʮʠʦʥʥʳʭ ʥʘʛʨʫʟʦʢ :0)F(ʄ
kɺ =ä   

0hGhʌMR S22Su2uAB12 =m+m--Öt ? ,  

ʆʪʢʫʜʘ ʥʘʭʦʜʠʪʩʷ ʟʥʘʯʝʥʠʝ t
12R   

AB

S22u2u
12

)hGhʌ(M
R

?

m-+
=t . 

 ɿʜʝʩʴ hu ʠ h2 ï ʧʣʝʯʠ ʩʠʣ ʌ2 ʠ G2 ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ɺ, ʠʟʤʝʨʷʶʪʩʷ ʥʘ ʯʝʨʪʝʞʝ ʚ ʤʤ ʠ ʫʤ-

ʥʦʞʘʶʪʩʷ ʥʘ ʤʘʩʰʪʘʙ mS. ɿʥʘʢ 
t
12R  ʤʦʞʝʪ ʙʳʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʤ; ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʨʝ-

ʘʢʮʠʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʫʢʘʟʘʥʥʦʤʫ ʥʘ ʯʝʨʪʝʞʝ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ n
12R  ʠ 3OR  ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʛʨʘʬʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʜʣʷ ʯʝʛʦ ʩʦʩʪʘ-
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ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  
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ʚʝʢʪʦʨʥʦʝ ʫʨʘʚʥʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʛʨʫʧʧʫ ʟʚʝʥʴʝʚ 2ï3. 

0RPGʌʌGRR 3Oc332212
n
12 =+++++++

t
.  

 ɿʘʤʢʥʫʪʳʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢ ʚʝʢʪʦʨʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʨʘʚʥʝʥʠʶ (3.14, ʙ) ʥʘʟʳʚʘʝʪʩʷ 

ʧʣʘʥ ʩʠʣ. ʆʥ ʩʪʨʦʠʪʩʷ ʚ ʤʘʩʰʪʘʙʝ ù
ú

ø
é
ê

è
m
ʤʤ

ʅ
ʨ , ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʩʪʨʦʛʦ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʩʠʣʳ. ʅʘʧʨʠʤʝʨ, ʩʠʣʫ t
12R  ʥʘ ʧʣʘʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʪʨʝʟʦʢ 

]ʤʤ[
R

ab
p

12

m
=

t

.ʆʪʣʦʞʠʚ ʚʩʝ ʠʟʚʝʩʪʥʳʝ 

ʩʠʣʳ, ʠʟ ʪʦʯʢʠ ʘ (ʥʘʯʘʣʦ ʚʝʢʪʦʨʘ 
t
12R ) ʧʨʦʚʦʜʠʤ ʧʨʷʤʫʶ, ʧʘʨʘʣʣʝʣʴ-

ʥʫʶ )Rʝʥʘʧʨʘʚʣʝʥʠ(AB
u
12 , ʘ ʠʟ 

ʪʦʯʢʠ k (ʢʦʥʝʮ ʚʝʢʪʦʨʘ ʩʈ) ï ʧʨ̫-

ʤʫʶ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʦʩʠ ʭ (ʥʘ-

ʧʨʘʚʣʝʥʠʝ 3OR ). ʊʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ 

ʧʨʷʤʳʭ m ʦʧʨʝʜʝʣʠʪ ʟʥʘʯʝʥʠʷ ʫʩʠ-

ʣʠʡ 
u
12R  ʠ 3OR . ʀʟʤʝʨʠʚ ʚ ʤʤ ʦʪʨʝʟ-

ʢʠ ma ʠ km, ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʷ ʫʩʠ-

ʣʠʡ kmR,maR p3Op
u
12 Öm=Öm= . ʈʝ-

ʟʫʣʴʪʠʨʫʶʱʘʷ ʨʝʘʢʮʠʷ (ʫʩʠʣʠʝ) ʚ ʪʦʯʢʝ ɸ: 
t

+= 12
u
1212 RRR . ɽʸ ʟʥʘʯʝʥʠʝ mbR p12 Öm= . 

 ʏʪʦʙʳ ʥʘʡʪʠ ʫʩʠʣʠʝ ʚ ʰʘʨʥʠʨʝ ɺ ï ʪʦʯʢʝ ʩʦʝʜʠʥʝʥʠʷ ʟʚʝʥʴʝʚ 2 ʠ 3, ʥʘ ʧʣʘʥʝ ʩʠʣ ʩʣʝʜʫʝʪ 

ʨʘʟʜʝʣʠʪʴ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʟʚʝʥʴʷ 2 ʠ 3, ʦʪʨʝʟʢʦʤ dm. ʇʦ ʪʨʝʪʴʝʤʫ ʟʘʢʦʥʫ ʅʴʶʪʦʥʘ 

3223 RR -= . ʅʘ ʧʣʘʥʝ ʩʠʣ ʦʪʨʝʟʦʢ dm ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʠʣʠʶ 32R  ʜʝʡʩʪʚʠʷ ʟʚʝʥʘ 3 ʥʘ ʟʚʝʥʦ 2, ʘ ʦʪ-

ʨʝʟʦʢ md ï ʫʩʠʣʠʶ 23R . ɿʥʘʯʝʥʠʝ dmRR p3223 Öm== . ʉʠʣʦʚʦʡ ʘʥʘʣʠʟ ʚʝʜʫʱʝʛʦ ʟʚʝʥʘ ʆɸ. 

 ɺʳʯʝʨʪʠʤ ʟʚʝʥʦ ʆɸ ʚ ʜʘʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʠ ʧʨʠʣʦʞʠʤ ʩʠʣʳ: 1G  ï ʚʝʩ ʚ ʪʦʯʢʝ S1, 21R  ï ʨʝ-

ʘʢʮʠʷ ʟʚʝʥʘ ɸɺ (1221 RR -= ), 1F  ï ʩʠʣʫ ʠʥʝʨʮʠʠ ʚ ʪʦʯʢʝ S1  ʠ ʥʝʠʟʚʝʩʪʥʫʶ ʧʦ ʚʝʣʠʯʠʥʝ ʈʫ ï ʫʨʘʚ-

ʥʦʚʝʰʠʚʘʶɦ ʫʶ (ʠʣʠ ʜʚʠʞʫʱʫʶ) ʩʠʣʫ, ʥʘʧʨʘʚʠʚ ʝʸ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʆɸ. 

ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʩʪʘʪʠʢʠ 0)F(M kA =ä : 0hGhROAP 112121y =--Ö , 

ʆʪʢʫʜʘ  .
OA

hGhR
P 112121

y

-
=   ɿʜʝʩʴ ʦʪʨʝʟʢʠ ʆɸ, h21, h1 ʚ ʤʤ, ʠʟʤʝʨʷʶʪʩʷ ʥʘ ʯʝʨʪʝʞʝ. 

 ʆʧʨʝʜʝʣʠʚ ʫʨʘʚʥʦʚʝʰʝʥʥʫʶ ʩʠʣʫ ʈʫ, ʩʪʨʦʠʤ ʧʣʘʥ ʩʠʣ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʘʚʥʝʥʠʝʤ 

 0RGPR 1O1yp2121 =++F+   ʠ ʥʘʭʦʜʠʤ ʥʝʠʟʚʝʩʪʥʦʝ ʟʥʘʯʝʥʠʝ ʨʝʘʢʮʠʠ ʚ 

ʰʘʨʥʠʨʝ ʆ: eaR p1O Öm= , ʛʜʝ mʨ ï ʤʘʩʰʪʘʙ ʧʣʘʥʘ ʩʠʣ, ʝʘ ï ʦʪʨʝʟʦʢ ʚ ʤʤ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ ʟʘ-

ʤʳʢʘʥʠʠ ʚʝʢʪʦʨʥʦʛʦ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ ʩʠʣ. 

 

ʊʝʤʘ 11. ʋʨʘʚʥʦʚʝʰʠʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ. 
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 ʇʨʠ ʜʚʠʞʝʥʠʠ ʟʚʝʥʴʝʚ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ (ʩ ʫʩʢʦʨʝʥʠʝʤ) ʚʦʟʥʠʢʘʶʪ ʩʠʣʳ ʠʥʝʨʮʠʠ 

ʠ ʠʭ ʤʦʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠ. ʀʭ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʨʠʚʦ-

ʜʠʪ ʢ ʚʠʙʨʘʮʠʠ ʠ ʰʫʤʫ. ʇʨʠʯʠʥʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʠʙʨʘʮʠʡ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʠʟʤʝʥʝ-

ʥʠʷ ʩʠʣ (ʩʠʣʦʚʦʝ ʚʦʟʤʫʱʝʥʠʝ), ʧʝʨʝʤʝʱʝʥʠʡ (ʢʠʥʝʤʘʪʠʯʝʩʢʦʝ ʚʦʟʤʫʱʝʥʠʝ) ʠʣʠ ʠʥʝʨʮʠʦʥʥʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ (ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʚʦʟʤʫʱʝʥʠʝ). ɺʠʙʨʘʮʠʝʡ (ʦʪ ʣʘʪ. vibratio - ʢʦʣʝʙʘʥʠʝ) ʥʘʟʳʚʘʶʪ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʚ ʤʘʰʠʥʘʭ ʠʣʠ ʤʝʭʘʥʠʟʤʘʭ. ʂʦʣʝʙʘʥʠʝ - ʜʚʠʞʝʥʠʝ ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʩʦ-

ʩʪʦʷʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʴʶ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʠʣʠ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ. ɽʩʣʠ ʠʩʪʦʯʥʠʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʠʙʨʘʮʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʤʘʰʠʥʳ ʠʣʠ ʤʝʭʘʥʠʟʤʘ, ʪʦ ʛʦʚʦ-

ʨʷʪ ʦ ʝʛʦ ʚʠʙʨʦʘʢʪʠʚʥʦʩʪʠ. ʏʪʦʙʳ ʚʠʙʨʘʮʠʠ ʤʝʭʘʥʠʟʤʘ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʥʘ ʦʢʨʫʞʘʶʱʠʝ ʝʛʦ 

ʩʠʩʪʝʤʳ ʠʣʠ ʯʪʦʙʳ ʟʘʱʠʪʠʪʴ ʤʝʭʘʥʠʟʤ ʦʪ ʚʠʙʨʘʮʠʡ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʥʝʛʦ ʩʦ ʩʪʦʨʦʥʳ ʚʥʝʰ-

ʥʠʭ ʩʠʩʪʝʤ, ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʚʠʙʨʦʟʘʱʠʪʳ. ʈʘʟʣʠʯʘʶʪ ʚʥʝʰʥʶʶ ʠ ʚʥʫʪʨʝʥʥʶʶ 

ʚʠʙʨʦʘʢʪʠʚʥʦʩʪʴ. ʇʦʜ ʚʥʫʪʨʝʥʥʝʡ ʚʠʙʨʦʘʢʪʠʚʥʦʩʪʴʶ ʧʦʥʠʤʘʶʪ ʢʦʣʝʙʘʥʠʷ ʚʦʟʥʠʢʘʶʱʠʝ ʚʥʫʪʨʠ 

ʤʝʭʘʥʠʟʤʘ ʠʣʠ ʤʘʰʠʥʳ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʧʦ ʝʛʦ ʧʦʜʚʠʞʥʦʩʪʷʤ ʠʣʠ ʦʙʦʙʱʝʥʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ. 

ʕʪʠ ʢʦʣʝʙʘʥʠʷ ʥʝ ʦʢʘʟʳʚʘʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʱʘʶʱʫʶ ʩʨʝʜʫ. ʇʨʠ ʚʥʝʰʥʝʡ ʚʠʙ-

ʨʦʘʢʪʠʚʥʦʩʪʠ ʠʟʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʨʝʘʢʮʠʡ ʚ ʦʧʦʨʘʭ (ʪ.ʝ. ʩʚʷ-

ʟʷʭ ʤʝʭʘʥʠʟʤʘ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ) ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʚʠʙʨʘʮʠʦʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʥʠʤ ʩʠʩʪʝʤʳ. ʆʜʥʘ ʠ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʚʥʝʰʥʝʡ ʚʠʙʨʦʘʢʪʠʚʥʦʩʪʠ - ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʴ 

ʝʛʦ ʟʚʝʥʴʝʚ ʠ ʤʝʭʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, ʢʦʪʦʨʦʝ ʫʩʪʨʘʥʷʝʪʩʷ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʝʤ ʟʚʝʥʴʝʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʠ ʤʝʭʘʥʠʟʤʘ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʦʜʙʦʨʦʤ ʤʘʩʩ ʠ ʤʦʤʝʥʪʦʚ ʠʥʝʨʮʠʠ. 

ʅʝʫʨʘʚʥʦʚʝʰʝʥʥʳʤ ʥʘʟʳʚʘʶʪ ʤʝʭʘʥʠʟʤ (ʠʣʠ ʝʛʦ ʟʚʝʥʦ), ʚ ʢʦʪʦʨʦʤ ʧʨʠ ʜʚʠʞʝʥʠʠ ʮʝʥʪʨ ʤʘʩʩ ʤʝ-

ʭʘʥʠʟʤʘ (ʠʣʠ ʟʚʝʥʘ) ʜʚʠʞʝʪʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ. ʊʘʢ ʢʘʢ ʫʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʩʠʩʪʝʤʳ ʚʦʟʥʠʢʘʝʪ 

ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʘʷ ʚʥʝʰʥʠʭ ʩʠʣʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʝ ʨʘʚʥʘ ʥʫʣʶ. ʉʦʛʣʘʩʥʦ 

ʧʨʠʥʮʠʧʫ ɼôɸʣʘʤʙʝʨʘ, ʜʣʷ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʚʥʝʰʥʠʭ ʩʠʣ ʢ ʩʠʩʪʝʤʝ ʜʦʙʘʚʣʷʶʪʩʷ ʨʘʩʯʝʪʥʳʝ ʩʠʣʳ 

- ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ ʩʠʣ ʠʥʝʨʮʠʠ. ʋʨʘʚʥʦʚʝʰʝʥʥʳʤ ʩʯʠʪʘʶʪ ʤʝʭʘʥʠʟʤ, ʚ ʢʦʪʦʨʦʤ ʛʣʘʚʥʳʝ ʚʝʢʪʦʨʘ ʠ 

ʤʦʤʝʥʪʳ ʩʠʣ ʠʥʝʨʮʠʠ ʨʘʚʥʳ ʥʫʣʶ, ʘ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʳʤ ʤʝʭʘʥʠʟʤ, ʚ ʢʦʪʦʨʦʤ ʵʪʠ ʩʠʣʳ ʥʝʨʘʚʥʳ 

ʥʫʣʶ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʤʘʣʦʡ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʦʩʣʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʚʝʥʴʝʚ ʠ ʠʭ ʤʦʥ-

ʪʘʞʘ ʠʟ-ʟʘ ʥʝʩʦʙʣʶʜʝʥʠʷ ʨʘʟʤʝʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʥʝʪʦʯʥʦʩʪʠ ʩʙʦʨʢʠ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʤʘʪʝʨʠʘʣʘ, ʟʚʝʥʴʷ ʙʘʣʘʥʩʠʨʫʶʪ. 

 

11.1 ɹʘʣʘʥʩʠʨʦʚʢʘ ʚʨʘʱʘʶʱʠʭʩʷ ʤʘʩʩ (ʨʦʪʦʨʦʚ) 

 ʋʨʘʚʥʦʚʝʰʠʚʘʥʠʝ ʨʦʪʦʨʦʚ ʠʣʠ ʩʠʩʪʝʤ ʤʘʩʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʝʭʘʥʠʟʤʦʚ. 

 ɺ ʫʞʝ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʨʦʪʦʨʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʚʦʟʥʠʢʘʶʪ ʥʝʪʦʯʥʦ-

ʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʩʙʦʨʢʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʥʠʢʘʝʪ ʦʩʪʘʪʦʯʥʘʷ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʴ, ʢʦʪʦʨʫʶ 

ʥʫʞʥʦ ʫʩʪʨʘʥʷʪʴ ʙʘʣʘʥʩʠʨʦʚʢʦʡ.  

 ʈʘʟʣʠʯʘʶʪ ʙʘʣʘʥʩʠʨʦʚʢʫ: 

ï ʩʪʘʪʠʯʝʩʢʫʶ, ʢʦʪʦʨʫʶ ʧʨʦʠʟʚʦʜʷʪ ʜʣʷ ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʩʢʠʭ ʨʦʪʦʨʦʚ ʪʠʧʘ ʜʠʩʢʦʚ, ʢʦʣʝʩ, ʤʘʭʦʚʠ-

ʢʦʚ, ʰʢʠʚʦʚ. ʈʦʪʦʨ ʧʨʠ ʵʪʦʤ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʦʧʦʨʘʭ ʩ ʤʘʣʳʤ ʪʨʝʥʠʝʤ (ʥʘʧʨʠʤʝʨ, ʥʘ ʧʨʠʟʤʘʭ) ʠ 

ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʤʘʩʩ ʠʣʠ ʚʳʩʚʝʨʣʠʚʘʥʠʷ ʜʦʙʠʚʘʶʪʩʷ ʙʝʟʨʘʟʣʠʯʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʙʘʣʘʥʩʠʨʫʝʤʦʛʦ 

ʨʦʪʦʨʘ ʥʘ ʦʧʦʨʘʭ; 

ï ʜʠʥʘʤʠʯʝʩʢʫʶ, ʢʦʪʦʨʫʶ ʚʳʧʦʣʥʷʶʪ ʜʣʷ ʨʦʪʦʨʦʚ, ʠʤʝʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʣʠʥʫ (ʚʘʣʳ, ʰʠʨʦʢʠʝ 

ʢʦʣʝʩʘ, ʰʢʠʚʳ ʠ ʪ.ʜ.), ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʩʪʘʥʢʘʭ. 

ɿʘʜʘʯʘ ʙʘʣʘʥʩʠʨʦʚʢʠ ʨʦʪʦʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ, ʚ ʚʳʙʨʘʥʥʳʭ ʧʣʦʩʢʦʩʪʷʭ ʢʦʨʨʝʢʮʠʠ, ʟʥʘ-

ʯʝʥʠʡ ʠ ʫʛʣʦʚ ʜʠʩʙʘʣʘʥʩʦʚ ʠ ʨʘʟʤʝʱʝʥʠʠ ʚ ʵʪʠʭ ʧʣʦʩʢʦʩʪʷʭ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʤʘʩʩ, ʜʠʩʙʘʣʘʥʩʳ 

ʢʦʪʦʨʳʭ ʨʘʚʥʳ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʥʘʡʜʝʥʥʳʤ ʜʠʩʙʘʣʘʥʩʘʤ ʨʦʪʦʨʘ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʙʘʣʘʥʩʠʨʦʚʢʫ ʧʨʦʚʦʜʷʪ: ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ - ʨʘʩʯʝʪʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʚ ʧʨʦʮʝʩʩʝ ʠʟ-

ʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ - ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʙʘʣʘʥʩʠʨʦʚʦʯʥʳʭ ʩʪʘʥʢʘʭ. ɹʘʣʘʥ-

ʩʠʨʦʚʢʘ ʥʘ ʩʪʘʥʢʘʭ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʪʦʯʥʳʤ ʠ ʥʘʜʝʞʥʳʤ ʤʝʪʦʜʦʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʯʝʪʥʳʤʠ. ʇʦ-
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  

 

36 
 

ʵʪʦʤʫ ʦʥʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʜʝʪʘʣʝʡ ʩ ʚʳʩʦʢʠʤʠ ʨʘʙʦʯʠʤʠ ʯʘʩʪʦʪʘʤʠ ʚʨʘʱʝʥʠʷ. 

ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʤʘʩʩ ʨʦʪʦʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʣʠʙʦ ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ ʢ ʥʝʤʫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʨ-

ʨʝʢʪʠʨʫʶʱʠʭ ʤʘʩʩ (ʥʘʧʣʘʚʣʝʥʠʝʤ, ʥʘʚʘʨʢʦʡ ʠʣʠ ʧʨʠʚʠʥʯʠʚʘʥʠʝʤ ʧʨʦʪʠʚʦʚʝʩʦʚ), ʣʠʙʦ ʫʜʘʣʝʥʠʝʤ 

ʯʘʩʪʠ ʤʘʩʩʳ ʨʦʪʦʨʘ ʩ ñʪʷʞʝʣʦʡò ʩʪʦʨʦʥʳ (ʬʨʝʟʝʨʦʚʘʥʠʝʤ ʠʣʠ ʚʳʩʚʝʨʣʠʚʘʥʠʝʤ). ʊʦʯʥʦʩʪʴ ʙʘʣʘʥ-

ʩʠʨʦʚʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʦʩʪʘʪʦʯʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ  ʨʦʪʦʨʘ ʚ ʢʘʞʜʦʡ ʠʟ ʧʣʦʩʢʦʩʪʝʡ ʢʦʨ-

ʨʝʢʮʠʠ. ɺʝʣʠʯʠʥʘ  ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʜʦʧʫʩʪʠʤʳʭ ʜʣʷ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʪʦʯʥʦʩʪʠ ʟʥʘʯʝʥʠʡ, ʨʝʛ-

ʣʘʤʝʥʪʠʨʫʝʤʳʭ ɻʆʉʊ 22061-76.  

ɹʘʣʘʥʩʠʨʦʚʢʘ ʵʢʚʠʚʘʣʝʥʪʥʘ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʶ ʩʠʩʪʝʤʳ ʠʥʝʨʮʠʦʥʥʳʭ ʩʠʣ, ʧʨʠʢʣʘʜʳʚʘʝʤʳʭ ʢ ʧʦʜ-

ʚʠʞʥʦʤʫ ʨʦʪʦʨʫ ʜʣʷ ʝʛʦ ʨʘʚʥʦʚʝʩʠʷ. ʕʪʫ ʩʠʩʪʝʤʫ, ʢʘʢ ʠ ʣʶʙʫʶ ʧʨʦʠʟʚʦʣʴʥʫʶ ʩʠʩʪʝʤʫ ʩʠʣ, ʤʦʞʥʦ 

ʟʘʤʝʥʠʪʴ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʠʤʠ - ʛʣʘʚʥʳʤ ʚʝʢʪʦʨʦʤ ʠ ʛʣʘʚʥʳʤ ʤʦʤʝʥʪʦʤ ʠʣʠ ʜʚʫʤʷ ʚʝʢʪʦʨʘʤʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʧʨʦʠʟʚʦʣʴʥʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ. ɼʣʷ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʩʠʩʪʝʤʳ ʩʠʣ 

ʜʦʩʪʘʪʦʯʥʦ ʫʨʘʚʥʦʚʝʩʠʪʴ ʵʪʠ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʠʝ. ʇʨʠ ʙʘʣʘʥʩʠʨʦʚʢʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʩʠʣʘʤʠ ʟʘʤʝ-

ʥʷʶʪ ʜʝʡʩʪʚʠʷʤʠ ʥʘʜ ʜʠʩʙʘʣʘʥʩʘʤʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʞʝʩʪʢʠʭ ʨʦʪʦʨʦʚ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʤʦʞʥʦ ʩʬʦʨ-

ʤʫʣʠʨʦʚʘʪʴ ʪʘʢ: ʞʝʩʪʢʠʡ ʨʦʪʦʨ ʤʦʞʥʦ ʫʨʘʚʥʦʚʝʩʠʪʴ ʜʚʫʤʷ ʢʦʨʨʝʢʪʠʨʫʶʱʠʤʠ ʤʘʩʩʘʤʠ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʤʠ ʚ ʜʚʫʭ ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʳʭ ʧʣʦʩʢʦʩʪʷʭ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʦʩʠ ʝʛʦ ʚʨʘʱʝʥʠʷ. ʕʪʠ 

ʧʣʦʩʢʦʩʪʠ ʥʘʟʳʚʘʶʪ ʧʣʦʩʢʦʩʪʷʤʠ ʢʦʨʨʝʢʮʠʠ.  

 

11.2 ʋʨʘʚʥʦʚʝʰʠʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ 

 ʎʝʣʴʶ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʫʩʪʨʘʥʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʚʦʟʜʝʡʩʪʚʠʡ ʩʪʦʡʢʠ, ʩʪʘʥʠʥʳ ʤʝʭʘʥʠʟʤʘ ʥʘ ʦʧʦʨʫ, ʬʫʥʜʘʤʝʥʪ, ʚʳʟʳʚʘʶʱʠʭ ʢʦʣʝʙʘʥʠʷ 

ʬʫʥʜʘʤʝʥʪʘ ʠ ʟʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʝ ʚʠʙʨʘʮʠʠ. 

 ʋʩʣʦʚʠʷ ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʤʝʭʘʥʠʟʤʦʚ ʚ ʦʙʱʝʤ ʚʠʜʝ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʫʨʘʚʥʝʥʠʷ-

ʤʠ 

 

 
ʛʜʝ  ʠ  ï ʛʣʘʚʥʳʡ ʚʝʢʪʦʨ ʩʠʣ ʠ ʛʣʘʚʥʳʡ ʤʦʤʝʥʪ ʩʠʣ ʜʘʚʣʝʥʠʷ ʩʪʘʥʠʥʳ ʤʝʭʘʥʠʟʤʘ ʥʘ ʬʫʥʜʘ-

ʤʝʥʪ, ʦʧʦʨʫ;  ʠ  ï ʛʣʘʚʥʳʡ ʚʝʢʪʦʨ ʩʠʣ ʠ ʛʣʘʚʥʳʡ ʤʦʤʝʥʪ ʚʩʝʭ ʜʨʫʛʠʭ ʩʠʣ, ʚʥʝʰʥʠʭ ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʤʝʭʘʥʠʟʤʫ;  ʠ  ï ʛʣʘʚʥʳʡ ʚʝʢʪʦʨ ʩʠʣ ʠʥʝʨʮʠʠ ʠ ʛʣʘʚʥʳʡ ʤʦʤʝʥʪ ʩʠʣ ʠʥʝʨʮʠʠ ʟʚʝʥʴʝʚ 

ʤʝʭʘʥʠʟʤʘ. 

ʉ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʨʘʢʪʠʢʠ ʪʦʯʥʦʩʪʴʶ ʯʘʩʪʦ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʫʩʣʦʚʠʷʤʠ 

 

 
ʕʪʦʛʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʫʩʪʘʥʦʚʢʦʡ ʧʨʦʪʠʚʦʚʝʩʦʚ ʥʘ ʧʦʜʚʠʞʥʳʭ ʟʚʝʥʴʷʭ, ʨʘʮʠʦʥʘʣʴʥʳʤ ʨʘʟʤʝʱʝ-

ʥʠʝʤ ʮʝʥʪʨʦʚ ʤʘʩʩ ʟʚʝʥʴʝʚ ʤʝʭʘʥʠʟʤʘ ʧʨʠ ʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. 

 

11.2 ʉʪʘʪʠʯʝʩʢʦʝ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʝ 

 ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʪʘʪʠʯʝʩʢʠ ʫʨʘʚʥʦʚʝʰʠʚʘʶʪ ʜʝʪʘʣʠ, ʠʤʝʶʱʠʝ ʥʝʙʦʣʴʰʠʝ ʦʩʝʚʳʝ ʨʘʟ-

ʤʝʨʳ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʳʝ. ʇʨʠ ʚʨʘʱʝʥʠʠ ʢʫʣʘʯʢʘ ʨʝʘʢʮʠʷ ʚ ʦʧʦʨʝ ʨʘʚʥʘ ʚʝʢʪʦʨ-

ʥʦʡ ʩʫʤʤʝ ʩʠʣ ʪʷʞʝʩʪʠ ʠ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ ʠʥʝʨʮʠʠ 



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  

 

37 
 

 
ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʝʪʘʣʠ ʪʠʧʘ ʢʫʣʘʯʢʘ ʫʨʘʚʥʦʚʝʰʠʚʘʶʪʩʷ ʪʘʢ: ʚ ʜʝʪʘʣʴ ʩ ʮʝʥʪʨʦʤ ʥʘ ʦʩʠ ʚʨʘ-

ʱʝʥʠʷ ʚʧʠʩʳʚʘʝʪʩʷ ʦʢʨʫʞʥʦʩʪʴ, ʧʦʜʩʯʠʪʳʚʘʶʪʩʷ ʧʣʦʱʘʜʠ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʢʦʥʪʫʨʦʤ ʢʫʣʘʯʢʘ ʠ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʥʝ ʠʣʠ ʚʥʫʪʨʠ ʦʢʨʫʞʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʘʩʩʳ ʠ ʮʝʥʪʨʳ ʤʘʩʩ  ʥʝʫʨʘʚʥʦʚʝ-

ʰʝʥʥʳʭ ʯʘʩʪʝʡ ʢʫʣʘʯʢʘ, ʥʘʭʦʜʠʪʩʷ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ  ʮʝʥʪʨʘ ʤʘʩʩ  ʢʫʣʘʯʢʘ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʥʘ-

ʧʨʘʚʣʝʥʠʶ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʜʠʩʙʘʣʘʥʩ ʩ ʧʦʤʦʱʴʶ ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʤʘʩʩʳ , ʨʘʟʤʝʱʘʝʤʦʡ ʥʘ 

ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʝ , ʩʦʟʜʘʝʪʩʷ ʜʠʩʙʘʣʘʥʩ  ʨʘʚʥʳʡ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʧʦ ʥʘʧʨʘʚ-

ʣʝʥʠʶ . 

 

11.3 ɼʠʥʘʤʠʯʝʩʢʦʝ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. 

 ɼʠʥʘʤʠʯʝʩʢʦʝ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʦʚʦʜʷʪ ʩ ʜʝʪʘʣʷʤʠ ʠ ʫʟʣʘʤʠ, ʚ ʢʦ-

ʪʦʨʳʭ ʤʘʩʩʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʥʘʧʨʠʤʝʨ, ʜʝʪʘʣʠ ʪʠʧʘ ʢʦ-

ʣʝʥʯʘʪʦʛʦ ʚʘʣʘ. ʕʪʠ ʜʝʪʘʣʠ ʜʝʣʷʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʠʩʢʦʚ ʠ ʚ ʢʘʞʜʦʤ ʜʠʩʢʝ, ʪʘʢʞʝ ʢʘʢ ʧʨʠ ʩʪʘʪʠʯʝ-

ʩʢʦʤ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʠ, ʦʧʨʝʜʝʣʷʶʪ ʚʝʣʠʯʠʥʫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʜʠʩʙʘʣʘʥʩʘ . 

 
 

ʅʘ ʜʝʪʘʣʠ ʚʳʙʠʨʘʶʪ ʜʚʝ ʧʣʦʩʢʦʩʪʠ ʢʦʨʨʝʢʮʠʠ ʠ ʢʘʞʜʳʡ ʚʝʢʪʦʨ ʜʠʩʙʘʣʘʥʩʘ ʨʘʩʢʣʘʜʳʚʘʶʪ ʥʘ ʜʚʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʧʣʦʩʢʦʩʪʷʭ ʢʦʨʨʝʢʮʠʠ. ɿʘʪʝʤ ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʝʢʪʦʨʳ ʜʠʩʙʘʣʘʥ-

ʩʦʚ ʚ ʧʣʦʩʢʦʩʪʷʭ ʢʦʨʨʝʢʮʠʠ ʩʫʤʤʠʨʫʶʪʩʷ ʠ ʠʭ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʠʡ ʜʠʩʙʘʣʘʥʩ, ʥʘʧʨʠʤʝʨ, , ʫʨʘʚ-

ʥʦʚʝʰʠʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʤʘʩʩʦʡ .  

 

11.4 ɺʠʙʨʦʟʘʱʠʪʘ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ. 

 ʇʨʠ ʜʚʠʞʝʥʠʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʩʠʣ ʚ ʥʝʡ ʚʦʟʥʠʢʘʶʪ ʤʝʭʘ-

ʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʠʣʠ ʚʠʙʨʘʮʠʠ. ɺʠʙʨʘʮʠʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʝʭʘʥʠʟ-

ʤʘ ʠ ʯʘʩʪʦ ʫʭʫʜʰʘʶʪ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʩʥʠʞʘʶʪ ʪʦʯʥʦʩʪʴ, ʫʤʝʥʴʰʘʶʪ ʂʇɼ 

ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʤʘʰʠʥʳ, ʫʚʝʣʠʯʠʚʘʶʪ ʥʘʛʨʝʚ ʜʝʪʘʣʝʡ, ʩʥʠʞʘʶʪ ʠʭ ʧʨʦʯʥʦʩʪʴ. ɽʩʣʠ ʥʝ ʫʜʘʝʪʩʷ 

ʫʨʘʚʥʦʚʝʩʠʪʴ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʟʚʝʥʴʷ ʠ ʤʝʭʘʥʠʟʤ ʚ ʮʝʣʦʤ, ʪʦ ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʣʠʷʥʠʷ 

ʚʠʙʨʘʮʠʡ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʚʠʙʨʘʮʠʝʡ. ʊʘʢ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʘʰʠʥʳ 

ʧʨʠʥʠʤʘʶʪ ʤʝʨʳ ʜʣʷ ʩʥʠʞʝʥʠʷ ʝʝ ʚʠʙʨʦʘʢʪʠʚʥʦʩʪʠ (ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʝ ʠ ʙʘʣʘʥʩʠʨʦʚʢʘ ʤʝʭʘʥʠʟ-

ʤʦʚ), ʩ ʜʨʫʛʦʡ - ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʢʘʢ ʤʘʰʠʥʳ ʦʪ ʚʠʙʨʘʮʠʡ, ʠʩʭʦʜʷʱʠʭ ʦʪ ʜʨʫ-
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ʛʠʭ ʤʘʰʠʥ (ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʘʰʠʥʳ ʦʪ ʩʨʝʜʳ), ʪʘʢ ʩʨʝʜʳ ʠ ʦʧʝʨʘʪʦʨʦʚ ʦʪ ʚʠʙʨʘʮʠʡ ʜʘʥʥʦʡ 

ʤʘʰʠʥʳ.  

ʉʧʦʩʦʙʳ ʚʠʙʨʦʟʘʱʠʪʳ 

 ʆʩʥʦʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʩʥʠʞʝʥʠʷ ʚʠʙʨʘʮʠʠ ʤʝʭʘʥʠʟʤʘ ʷʚʣʷʶʪʩʷ ʧʨʠʤʝʥʝʥʠʷ: 

ï ʜʝʤʧʬʝʨʦʚ ï ʫʩʪʨʦʡʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʠʣ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʢʦʣʝʙʘʥʠʷʤ, ʟʘʚʠ-

ʩʷʱʠʭ ʦʪ ʘʤʧʣʠʪʫʜ ʠ ʩʢʦʨʦʩʪʠ ʢʦʣʝʙʘʥʠʡ; ʦʜʥʘʢʦ ʵʪʦʪ ʩʧʦʩʦʙ ʥʝ ʚʩʝʛʜʘ ʵʬʬʝʢʪʠʚʝʥ ʠ ʥʝ ʧʨʠʚʦʜʠʪ 

ʢ ʞʝʣʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʘʤ; 

ï ʚʠʙʨʦʟʘʱʠʪʥʳʭ ʩʠʩʪʝʤ, ʛʘʩʷʱʠʭ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʘʰʠʥʫ ʧʫʪʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʤʠ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠ.   

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʘ ʚʠʙʨʦʟʘʱʠʪʳ: ʚʠʙʨʦʛʘʰʝʥʠʝ ʠ ʚʠʙʨʦʠ-

ʟʦʣʷʮʠʷ. 

ɺʠʙʨʦʛʘʰʝʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʢ ʤʘʰʠʥʝ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʪʝʣʴʥʳʝ 

ʩʠʩʪʝʤʳ ï ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʠʙʨʦʛʘʩʠʪʝʣʠ. 

 

ʊʝʤʘ 12. ʆʩʥʦʚʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ.  
 

ɼʝʪʘʣʠ ʤʘʰʠʥ ʠ ʦʩʥʦʚʳ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ï ʥʘʫʯʥʘʷ ʜʠʩʮʠʧʣʠʥʘ, ʚ ʢʦʪʦʨʦʡ ʨʘʩʩʤʘʪʨʠʚʘ-

ʶʪʩʷ ʦʩʥʦʚʳ ʨʘʩʯʝʪʘ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʘʭ, ʫʩʪʘʥʦʚʢʘʭ ʠ ʤʘʰʠʥʘʭ. 

ʎʝʣʴʶ ʢʫʨʩʘ òɼʝʪʘʣʠ ʤʘʰʠʥ ʠ ʦʩʥʦʚʳ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ò ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ, ʨʘʩʯʝʪʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ.  

ɿʘʜʘʯʘ ʢʫʨʩʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ, ʠʩʭʦʜʷ ʠʟ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʜʝʪʘʣʝʡ ʠ ʩʙʦ-

ʨʦʯʥʳʭ ʝʜʠʥʠʮ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʠʪʴ ʥʘʚʳʢʠ ʠʭ ʨʘʩʯʝʪʘ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, ʠʟʫʯʠʪʴ ʤʝ-

ʪʦʜʳ, ʧʨʘʚʠʣʘ ʠ ʥʦʨʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʠʟʛʦʪʦʚʣʝʥʠʝ ʥʘʜʝʞʥʳʭ ʠ ʵʢʦʥʦʤʠʯʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. 

12.1ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʭʘʥʠʟʤʦʚ, ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 

ʄʝʭʘʥʠʟʤ - ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʪʝʣ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʜʚʠʞʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʚ ʪʨʝʙʫʝʤʳʝ ʜʚʠʞʝʥʠʷ ʜʨʫʛʠʭ ʪʝʣ.  

ʄʘʰʠʥʘ - ʤʝʭʘʥʠʟʤ ʠʣʠ ʩʦʯʝʪʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʠʣʠ ʟʘʤʝʥʳ 

ʬʠʟʠʯʝʩʢʦʛʦ ʠʣʠ ʫʤʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ ʯʝʣʦʚʝʢʘ ʠ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʨʘʟʣʠʯʘʶʪ:  

- ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʤʘʰʠʥʳ - ʜʚʠʛʘʪʝʣʠ, ʢʦʤʧʨʝʩʩʦʨʳ;  

- ʨʘʙʦʯʠʝ ʤʘʰʠʥʳ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʪʨʘʥʩʧʦʨʪʥʳʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ.  

ɺʩʝ ʤʘʰʠʥʳ ʩʦʩʪʦʷʪ ʠʟ ʜʝʪʘʣʝʡ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʝʥʳ ʚ ʫʟʣʳ.  

ɼʝʪʘʣʴ - ʵʪʦ ʯʘʩʪʴ ʤʘʰʠʥʳ, ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʙʦʨʦʯʥʳʭ ʦʧʝʨʘʮʠʡ.  

ʋʟʝʣ - ʢʨʫʧʥʘʷ ʩʙʦʨʦʯʥʘʷ ʝʜʠʥʠʮʘ, ʠʤʝʶʱʘʷ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘ-

ʯʝʥʠʝ.  

ʈʘʟʣʠʯʘʶʪ ʜʝʪʘʣʠ ʠ ʫʟʣʳ  ʦʙʱʝʛʦ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ.  

ɼʝʪʘʣʠ ʠ ʫʟʣʳ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʝʣʷʪ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ:  

- ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʜʝʪʘʣʠ;  

- ʧʝʨʝʜʘʯʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʠ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ; 

- ʜʝʪʘʣʠ, ʦʙʩʣʫʞʠʚʘʶʱʠʝ ʧʝʨʝʜʘʯʠ.  

ʉʦʟʜʘʥʠʝ ʤʘʰʠʥ ʠ ʠʭ ʟʚʝʥʴʝʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʜʝʪʘʣʝʡ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ 

ʧʦʩʣʝʜʥʠʭ ʤʝʞʜʫ ʩʦʙʦʡ. ʕʪʦʡ ʮʝʣʠ ʩʣʫʞʠʪ ʮʝʣʘʷ ʛʨʫʧʧʘ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʜʝʪʘʣʝʡ (ʩʦʝʜʠʥʝʥʠʷ), 

ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʝʣʷʪʩʷ  ʥʘ:  

- ʥʝʨʘʟʲʝʤʥʳʝ - ʟʘʢʣʝʧʦʯʥʳʝ, ʩʚʘʨʥʳʝ, ʢʣʝʝʚʳʝ; ʩ ʥʘʪʷʛʦʤ;  

- ʨʘʟʲʝʤʥʳʝ ï ʨʝʟʴʙʦʚʳʝ; ʰʧʦʥʦʯʥʳʝ; ʰʣʠʮʝʚʳʝ.  



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  

 

39 
 

ʃʶʙʘʷ ʤʘʰʠʥʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʠʛʘʪʝʣʴʥʦʛʦ, ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʦʚ. 

ʅʘʠʙʦʣʝʝ ʦʙʱʠʤʠ ʜʣʷ ʚʩʝʭ ʤʘʰʠʥ ʷʚʣʷʶʪʩʷ ʧʝʨʝʜʘʪʦʯʥʳʝ ʤʝʭʘʥʠʟʤʳ. ʇʝʨʝʜʘʯʫ ʵʥʝʨʛʠʠ ʫʜʦʙʥʝʝ 

ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʠ ʚʨʘʱʘʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ. ɼʣʷ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʚʦ ʚʨʘʱʘʪʝʣʴʥʦʤ ʜʚʠʞʝ-

ʥʠʠ ʩʣʫʞʘʪ ʧʝʨʝʜʘʯʠ, ʚʘʣʳ ʠ ʤʫʬʪʳ.  

ʇʝʨʝʜʘʯʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʤʝʭʘʥʠʟʤʘʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʤrʠ ʧʝʨʝʜʘʚʘʪʴ 

ʵʥʝʨʛʠʶ ʩ ʦʜʥʦʛʦ ʚʘʣʘ ʥʘ ʜʨʫʛʦʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ (ʫʤʝʥʴʰʝʥʠʝʤ ʠʣʠ ʫʚʝʣʠʯʝʥʠ-

ʝʤ) ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʟʤʝʥʝʥʠʝʤ ʢʨʫʪʷʱʠʭ ʤʦʤʝʥʪʦʚ. 

ʇʝʨʝʜʘʯʠ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʧʝʨʝʜʘʯʠ ʟʘʮʝʧʣʝʥʠʝʤ (ʟʫʙʯʘʪʳʝ, ʯʝʨʚʷʯʥʳʝ, ʮʝʧʥʳʝ) ʠ ʪʨʝʥʠʝʤ 

(ʨʝʤʝʥʥʳʝ, ʬʨʠʢʮʠʦʥʥʳʝ).  

ɺʨʘʱʘʪʝʣʴʥʳʝ ʜʝʪʘʣʠ ʧʝʨʝʜʘʯʠ - ʟʫʙʯʘʪʳʝ ʢʦʣʝʩʘ, ʰʢʠʚʳ, ʟʚʝʟʜʦʯʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʚʘ-

ʣʘʭ ʠ ʦʩʷʭ. ɺʘʣʳ ʩʣʫʞʘʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʚʜʦʣʴ ʩʚʦʝʡ ʦʩʠ ʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʫʢʘ-

ʟʘʥʥʳʭ ʚʳʰʝ ʜʝʪʘʣʝʡ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʨʘʱʘʶʱʠʭʩʷ ʜʝʪʘʣʝʡ ʙʝʟ ʧʝʨʝʜʘʯʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ 

ʩʣʫʞʘʪ ʦʩʠ.  

ɺʘʣʳ ʩʦʝʜʠʥʷʶʪ ʩ ʧʦʤʦʱʴʶ ʤʫʬʪ. ʈʘʟʣʠʯʘʶʪ ʤʫʬʪʳ ʧʦʩʪʦʷʥʥʳʝ ʠ ʩʮʝʧʥʳʝ.  

ɺʘʣʳ ʠ ʦʩʠ ʚʨʘʱʘʶʪʩʷ ʚ ʧʦʜʰʠʧʥʠʢʘʭ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʪʨʝʥʠʷ ʠʭ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ 

ʧʦʜʰʠʧʥʠʢʠ ʢʘʯʝʥʠʷ ʠ ʩʢʦʣʴʞʝʥʠʷ.  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʤʘʰʠʥ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʧʨʫʛʠʝ ʵʣʝʤʝʥʪʳ - ʧʨʫʞʠʥʳ ʠ ʨʝʩʩʦʨʳ, 

ʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʵʥʝʨʛʠʶ ʠʣʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʚʠʙʨʘʮʠʠ. 

 ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʭʦʜʘ, ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʠ ʥʘʢʦʧʣʝʥʠʷ ʵʥʝʨ-

ʛʠʠ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʩʠʣʳ ʫʜʘʨʘ ʧʨʠʤʝʥʷʶʪ ʤʘʭʦʚʠʢʠ, ʤʘʷʪʥʠʢʠ, ʙʘʙʳ, ʢʦʧʨʳ.  

ɼʦʣʛʦʚʝʯʥʦʩʪʴ ʤʘʰʠʥ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ ʟʘʱʠʪʳ ʦʪ 

ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʜʣʷ ʩʤʘʟʢʠ.  

ɺʘʞʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʶʪ ʜʝʪʘʣʠ ʠ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ.  

ʂʨʦʤʝ ʪʦʛʦ, ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʛʨʫʧʧʳ ʩʦʩʪʘʚʣʷʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʝʪʘʣʠ:  

- ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʤʘʰʠʥ - ʮʠʣʠʥʜʨʳ, ʧʦʨʰʥʠ, ʢʣʘʧʘʥʳ, ʣʦʧʘʪʢʠ ʠ ʜʠʩʢʠ ʪʫʨʙʠʥ, ʨʦʪʦ-

ʨʳ, ʩʪʘʪʦʨʳ ʠ ʜʨʫʛʠʝ; 

 - ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʰʠʥ - ʢʦʣʝʩʘ, ʛʫʩʝʥʠʮʳ, ʨʝʣʴʩʳ, ʢʨʶʢʠ, ʢʦʚʰʠ ʠ ʜʨʫʛʠʝ. 

 

12.2 ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʘʰʠʥʘʤ ʠ ʜʝʪʘʣʷʤ 

ʂ ʙʦʣʴʰʠʥʩʪʚʫ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʤʘʰʠʥ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ:  

- ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ;  

- ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ;  

- ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʭʦʜʘ;  

- ʚʳʩʦʢʠʡ ʢʧʜ; - ʪʦʯʥʦʩʪʴ ʨʘʙʦʪʳ;  

- ʢʦʤʧʘʢʪʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ;  

- ʫʜʦʙʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ;  

- ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʦʩʪʴ;  

- ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭʥʠʯʝʩʢʦʡ ʵʩʪʝʪʠʢʠ.  

ʇʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʤʘʰʠʥ ʜʦʣʞʥʳ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴʩʷ ɻʆʉʊʳ.  

ʇʨʠʤʝʥʝʥʠʝ ʚ ʤʘʰʠʥʝ ʩʪʘʥʜʘʨʪʥʳʭ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʪʠʧʦʨʘʟʤʝʨʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ, ʦʙʣʝʛʯʘʝʪ ʨʝʤʦʥʪ ʤʘʰʠʥ.  

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʜʝʪʘʣʷʤ, ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ, ʢʦʪʦ-

ʨʘʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʠʭ ʩʪʦʠʤʦʩʪʴ. ʉʣʝʜʫʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʧʨʠ-

ʤʝʥʝʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ. ʉʫʱʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʷʚʣʷʶʪʩʷ ʝʝ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ, ʪʨʫʜʦʝʤʢʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ. ʊʝʭʥʦʣʦʛʠʯ-

ʥʦʡ ʩʯʠʪʘʶʪ ʪʘʢʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʜʣʷ ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʥʳ ʤʠʥʠʤʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

 



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  

 

40 
 

12.3 ʂʨʠʪʝʨʠʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʚʣʠʷʶʱʠʝ ʥʘ ʥʠʭ ʬʘʢʪʦʨʳ 

ɹʳʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʤʠ - ʟʥʘʯʠʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʪʘʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʚ ʢʦʪʦʨʦʤ ʜʝʪʘʣʠ ʤʦʛʫʪ 

ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʥʥʳʝ ʬʫʥʢʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. ɹʝʟ ʫʯʝʪʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʜʝʪʘʣʠ ʥʝʣʴʟʷ ʛʦʚʦʨʠʪʴ ʦ ʝʸ ʥʘʜʝʞʥʦʩʪʠ.  

ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʜʝʪʘʣʝʡ ʦʮʝʥʠʚʘʶʪ:  

- ʧʨʦʯʥʦʩʪʴʶ; 

 - ʞʝʩʪʢʦʩʪʴʶ;  

- ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ;  

- ʪʝʧʣʦʩʪʦʡʢʦʩʪʴʶ;  

- ʚʠʙʨʘʮʠʦʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ.  

ɿʥʘʯʝʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚʦʟʨʘʩʪʘʝʪ ʠʣʠ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʝʪʘʣʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʢʨʝʧʝʞʥʳʭ ʚʠʥʪʦʚ - ʧʨʦʯʥʦʩʪʴ, ʭʦʜʦʚʳʭ ʜʝʪʘʣʝʡ - 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ. ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʙʦʨʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʨʘʩ-

ʯʝʪʦʤ ʜʝʪʘʣʠ ʧʦ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʷʤ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʢʨʠʪʝʨʠʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ:  

ʇʨʦʯʥʦʩʪʴ - ʛʣʘʚʥʳʡ ʢʨʠʪʝʨʠʡ. ʈʘʟʣʠʯʘʶʪ ʩʪʘʪʠʯʝʩʢʫʶ ʠ ʫʩʪʘʣʦʩʪʥʫʶ ʧʨʦʯʥʦʩʪʴ. ʇʨʠ ʩʪʘ-

ʪʠʯʝʩʢʦʡ - ʨʘʟʨʫʰʝʥʠʝ ʥʘʩʪʫʧʘʝʪ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ. ʇʨʠ ʫʩʪʘʣʦʩʪʥʦʡ - ʧʨʠ ʧʨʝ-

ʚʳʰʝʥʠʠ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ. ʋʩʪʘʣʦʩʪʥʘʷ ʧʨʦʯʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ 

ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʡ ʠʣʠ ʜʝʬʝʢʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ,    ʩʪʝʧʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʜʝʪʘʣʠ, ʦʜʥʦʨʦʜʥʦʩʪʴ ʤʘʪʝ-

ʨʠʘʣʘ ʠ ʥʘʜʝʞʥʦʩʪʴ ʝʛʦ ʠʩʧʳʪʘʥʠʡ, ʪʦʯʥʦʩʪʴ ʨʘʩʯʝʪʥʳʭ ʬʦʨʤʫʣ, ʚʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝ-

ʥʠʷ ʜʝʪʘʣʠ ʠ ʪ.ʜ. ɺ ʢʘʞʜʦʡ ʦʪʨʘʩʣʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʚʦʝʤ ʦʧʳʪʝ, ʚʳʙʠʨʘʶʪ ʩʚʦʠ 

ʥʦʨʤʳ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʜʝʪʘʣʝʡ. ʕʪʠ ʥʦʨʤʳ ʥʝ ʷʚʣʷʶʪʩʷ ʩʪʘʙʠʣʴʥʳʤʠ. ʀʭ ʧʝ-

ʨʠʦʜʠʯʝʩʢʠ ʢʦʨʨʝʢʪʠʨʫʶʪ ʧʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʦʧʳʪʘ ʠ ʨʦʩʪʘ ʫʨʦʚʥʷ ʪʝʭʥʠʢʠ. 

 ɺ ʜʝʪʘʣʷʭ ʤʘʰʠʥ ʩʫʱʝʩʪʚʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʠ ʨʘʟʨʫʰʝʥʠʝ ʦʪ ʢʦʥʪʘʢʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. ʆʥʠ 

ʚʦʟʥʠʢʘʶʪ ʚ ʤʝʩʪʝ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʜʚʫʭ ʜʝʪʘʣʝʡ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʨʘʟʤʝʨʳ ʧʣʦʱʘʜʠ ʢʘʩʘʥʠʷ 

ʤʘʣʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʤʝʨʘʤʠ ʜʝʪʘʣʝʡ. ɽʩʣʠ ʦʥʠ ʙʦʣʴʰʝ ʜʦʧʫʩʢʘʝʤʳʭ, ʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘ-

ʣʝʡ ʧʦʷʚʣʷʶʪʩʷ ʚʤʷʪʠʥʳ, ʙʦʨʦʟʜʳ, ʪʨʝʱʠʥʳ ʠʣʠ ʤʝʣʢʠʝ ʨʘʢʦʚʠʥʳ. ʇʦʜʦʙʥʳʝ ʷʚʣʝʥʠʷ ʥʘʙʣʶʜʘ-

ʶʪʩʷ ʫ ʬʨʠʢʮʠʦʥʥʳʭ, ʟʫʙʯʘʪʳʭ, ʯʝʨʚʷʯʥʳʭ ʠ ʮʝʧʥʳʭ ʧʝʨʝʜʘʯ, ʘ ʪʘʢʞʝ ʚ ʧʦʜʰʠʧʥʠʢʘʭ ʢʘʯʝʥʠʷ.  

ɾʝʩʪʢʦʩʪʴ. ʈʘʩʯʝʪ ʥʘ ʞʝʩʪʢʦʩʪʴ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʜʝʪʘ-

ʣʝʡ ʚ ʧʨʝʜʝʣʘʭ, ʜʦʧʫʩʪʠʤʳʭ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ, ʥʘʧʨʠʤʝʨ:  

- ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʩʦʧʨʷʞʝʥʥʳʭ ʜʝʪʘʣʝʡ (ʧʨʘʚʠʣʴʥʦʩʪʴ ʟʘʮʝʧʣʝʥʠʷ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ);  

- ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (ʪʦʯʥʦʩʪʴ ʩʪʘʥʢʘ ʠ ʪ.ʜ.);  

ɿʥʘʯʝʥʠʝ ʨʘʩʯʝʪʦʚ ʥʘ ʞʝʩʪʢʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ ʚ ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ ʚʥʝʜʨʝʥʠʝʤ ʚʩrʦʢʦʧʨʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʫ ʢʦʪʦʨʳʭ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʯʥʦʩʪʠ, ʘ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ.  

ʀʟʥʦʩ - ʧʨʦʮʝʩʩ ʧʦʩʪʝʧʝʥʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʝʨʦʚ ʜʝʪʘʣʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʝʥʠʷ. ɼʝʪʘʣʠ, 

ʠʟʥʦʰʝʥʥʳʝ ʙʦʣʴʰʝ ʥʦʨʤʳ,  ʙʨʘʢʫʶʪ ʠ ʟʘʤʝʥʷʶʪ ʧʨʠ ʨʝʤʦʥʪʝ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʥʦʩʘ ʟʘʚʠʩʠʪ ʦʪ 

ʚʝʣʠʯʠʥʳ ʜʘʚʣʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʜʝʪʘʣʝʡ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʠ ʠʟʥʦʩʦ-

ʩʪʦʡʢʦʩʪʠ ʤʘʪʝʨʠʘʣʘ.  

ʈʘʟʣʠʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʠʟʥʘʰʠʚʘʥʠʷ ʜʝʪʘʣʝʡ:  

- ʘʙʨʘʟʠʚʥʳʡ ʠʟʥʦʩ (ʠʤʝʝʪ ʦʩʥʦʚʥʦʝ ʟʥʘʯʝʥʠʝ);  

- ʠʟʥʦʩ ʧʨʠ ʟʘʝʜʘʥʠʠ;  

- ʠʟʥʦʩ ʧʨʠ ʢʦʨʨʦʟʠʠ.  

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʩʤʘʟʢʫ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʧʨʠ-

ʤʝʥʷʶʪ ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʧʝʮʠʘʣʴʥʳʝ ʚʠʜʳ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭ-

ʥʦʩʪʝʡ, ʫʤʝʥʴʰʘʶʪ ʥʘʛʨʫʟʢʠ ʠ ʪ.ʜ.  
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ʀʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʥʠʞʘʝʪʩʷ ʧʨʠ ʢʦʨʨʦʟʠʠ. ʏʪʦ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʠ ʜʝʪʘʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ.  

ʊʝʧʣʦʩʪʦʡʢʦʩʪʴ. ʅʘʛʨʝʚ ʩʧʦʩʦʙʩʪʚʫʝʪ: 

 - ʧʦʥʠʞʝʥʠʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʧʦʷʚʣʝʥʠʶ ʧʦʣʟʫʯʝʩʪʠ;  

- ʧʦʥʠʞʝʥʠʶ ʟʘʱʠʱʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʘʩʣʝʥʳʭ ʧʣʝʥʦʢ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʝʥʠʶ 

ʠʟʥʦʩʘ;  

- ʠʟʤʝʥʝʥʠʶ ʟʘʟʦʨʦʚ ʚ ʩʦʧʨʷʛʘʝʤʳʭ ʜʝʪʘʣʷʭ (ʟʘʢʣʠʥʠʚʘʥʠʝ);  

- ʧʦʥʠʞʝʥʠʶ ʪʦʯʥʦʩʪʠ ʤʘʰʠʥ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʙʦʪʳ ʜʝʪʘʣʝʡ ʧʨʦʚʦʜʷʪ ʪʝʧʣʦʚʳʝ ʨʘʩʯʝʪʳ ʠ, ʝʩʣʠ ʥʝʦʙʭʦ-

ʜʠʤʦ, ʚʥʦʩʷʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ (ʧʨʠʤʝʥʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ).  

ʅʘʜʝʞʥʦʩʪʴ - ʵʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʚ ʪʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʦʜ ʟʘʜʘʥʥʳʤ ʩʨʦʢʦʤ ʩʣʫʞʙʳ ʧʦʥʠʤʘʝʪʩʷ ʚʨʝʤʷ ʜʦ ʧʝʨʚʦʛʦ ʧʣʘʥʦʚʦʛʦ 

ʨʝʤʦʥʪʘ ʠʣʠ ʤʝʞʜʫ ʧʣʘʥʦʚʳʤʠ ʨʝʤʦʥʪʘʤʠ. ʅʘʜʝʞʥʦʩʪʴ ʦʧʨʝʜʝʣʷʶʪ ʜʣʷ ʤʘʰʠʥʳ ʚ ʮʝʣʦʤ ʠ ʜʣʷ 

ʦʪʜʝʣʴʥʳʭ ʝʸ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ. ʈʘʩʯʝʪ ʥʘʜʝʞʥʦʩʪʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ.  

ɼʣʷ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ ʚʳʙʠʨʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʯʠʩʣʦ ʦʪʢʘʟʦʚ ʚ ʨʘʙʦʪʝ, ʩʨʝʜʥʠʡ 

ʩʨʦʢ ʩʣʫʞʙʳ ʚ ʯʘʩʘʭ, ʯʠʩʣʦ ʢʠʣʦʤʝʪʨʦʚ ʧʨʦʙʝʛʘ ʠ ʪ.ʜ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ ʩʣʦʞʥʦʛʦ ʠʟʜʝʣʠʷ ʨʘʚʝʥ ʧʨʦʠʟʚʝʜʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʘʜʝʞʥʦ-

ʩʪʠ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ:  

- ʥʘʜʝʞʥʦʩʪʴ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʚʩʝʛʜʘ ʤʝʥʴʰʝ ʥʘʜʝʞʥʦʩʪʠ ʩʘʤʦʛʦ ʥʝ ʥʘʜʝʞʥʦʛʦ ʵʣʝʤʝʥʪʘ, 

ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʥʝ ʜʦʧʫʩʢʘʪʴ ʚ ʩʠʩʪʝʤʫ ʥʠ ʦʜʥʦʛʦ ʥʝʥʘʜʝʞʥʦʛʦ ʵʣʝʤʝʥʪʘ; 

 - ʯʝʤ ʙʦʣʴʰʝ ʵʣʝʤʝʥʪʦʚ ʠʤʝʝʪ ʩʠʩʪʝʤʘ, ʪʝʤ ʤʝʥʴʰʝ ʝʸ ʥʘʜʝʞʥʦʩʪʴ. 

 

12.4  ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʭʘʥʠʟʤʦʚ 

ʄʝʭʘʥʠʟʤ - ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʣʶʙʦʡ ʤʘʰʠʥʳ ʠ ʧʨʠʙʦʨʘ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʜʚʠʞʥʦ ʩʦʝʜʠʥʝʥ-

ʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʪʝʣ (ʜʝʪʘʣʝʡ), ʧʨʝʦʙʨʘʟʫʶʱʘʷ ʚʠʜ ʠ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʟʚʝʥʴʝʚ. ɽʩʣʠ ʚ ʧʝʨʝʜʘʯʝ ʜʚʠʞʝʥʠʷ ʫʯʘʩʪʚʫʶʪ ʞʠʜʢʠʝ ʠʣʠ ʛʘʟʦʦʙʨʘʟʥʳʝ ʪʝʣʘ, ʪʦ ʤʝʭʘʥʠʟʤ ʥʘʟʳ-

ʚʘʶʪ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʠʣʠ ʧʥʝʚʤʘʪʠʯʝʩʢʠʤ.  

ɺ ʤʝʭʘʥʠʟʤʝ ʨʘʟʣʠʯʘʶʪ ʧʦʜʚʠʞʥʳʝ ʟʚʝʥʴʷ ʠ ʩʪʦʡʢʠ (ʥʝʧʦʜʚʠʞʥʳʝ ʟʚʝʥʴʷ).  

ʇʦ ʩʚʦʠʤ ʬʫʥʢʮʠʷʤ ʟʚʝʥʴʷ ʤʦʛʫʪ ʙʳʪʴ  

ʚʭʦʜʥʳʤʠ ʠ ʚʳʭʦʜʥʳʤʠ,  

ʚʝʜʫʱʠʤʠ ʠ ʚʝʜʦʤʳʤʠ,  

ʥʘʯʘʣʴʥʳʤʠ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ.  

ɿʚʝʥʴʷ ʚ ʤʝʭʘʥʠʟʤʝ ʩʦʝʜʠʥʷʶʪʩʷ, ʦʙʨʘʟʫʷ ʨʘʟʥʦʛʦ ʚʠʜʘ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʳ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʩʚʷʟʝʡ, ʥʘʢʣʘʜʳʚʘʝʤʳʭ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʟʚʝʥʴʝʚ, ʨʘʟʣʠ-

ʯʘʶʪ ʧʘʨʳ  

ʦʜʥʦ-, ʜʚʫʭ-, ʪʨʝʭ-, ʯʝʪʳʨʝʭ- ʠ ʧʷʪʠʧʦʜʚʠʞʥʳʝ. 

 ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʜʚʠʞʝʥʠʷ ʦʜʥʦʛʦ ʟʚʝʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʦʛʦ ʨʘʟʣʠʯʘʶʪ ʚʨʘʱʘ-

ʪʝʣʴʥʳʝ, ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ, ʩʬʝʨʠʯʝʩʢʠʝ, ʚʠʥʪʦʚʳʝ ʠ ʜʨʫʛʠʝ ʧʘʨʳ (ʨʠʩ. 3.1). 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʭʘʥʠʟʤʦʚ:  

ʂʫʣʘʯʢʦʚʳʝ ʤʝʭʘʥʠʟʤʳ - ʤʝʭʘʥʠʟʤʳ ʩ ʩʠʣʦʚʳʤ ʟʘʤʳʢʘʥʠʝʤ ʟʚʝʥʴʝʚ. ɺ ʠʭ ʩʦʩʪʘʚ ʚʭʦʜʠʪ ʢʫʣʘʯʦʢ 

(ʟʚʝʥʦ, ʠʤʝʶʱʝʝ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʝʨʝʤʝʥʥʦʡ ʢʨʠʚʠʟʥʳ) ʠ ʪʦʣʢʘʪʝʣʴ ʠʣʠ ʢʦʨʦʤʳʩʣʦ                           
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ʈʠʩʫʥʦʢ 9.  ɺʠʜʳ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ 

ɿʫʙʯʘʪʳʝ ʤʝʭʘʥʠʟʤʳ, ʚ ʢʦʪʦʨʳʭ ʜʚʠʞʝʥʠʝ ʧʝʨʝʜʘʝʪʩʷ ʟʘ ʩʯʝʪ ʟʘʮʝʧʣʝʥʠʷ ʟʫʙʴʝʚ. ɺʢʣʶʯʘ-

ʶʪ ʚ ʩʝʙʷ ʟʫʙʯʘʪʳʝ ʢʦʣʝʩʘ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ, ʟʫʙʯʘʪʳʝ ʨʝʡʢʠ, ʦʙʨʘʟʫʶʱʠʝ ʚʨʘʱʘʪʝʣʴʥʳʝ ʠʣʠ ʧʦ-

ʩʪʫʧʘʪʝʣʴʥʳʝ ʧʘʨʳ. 

 
ʌʨʠʢʮʠʦʥʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʚ ʢʦʪʦʨʳʭ ʧʝʨʝʜʘʯʘ ʜʚʠʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʝ ʙʣʘʛʦʜʘʨʷ ʩʠʣʘʤ 

ʪʨʝʥʠʷ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʧʘʨʳ. 

 
 

ʄʝʭʘʥʠʟʤʳ ʩ ʛʠʙʢʠʤʠ ʟʚʝʥʴʷʤʠ (ʪʠʧʘ ʛʠʙʢʦʡ ʥʝʨʘʩʪʷʞʠʤʦʡ ʥʠʪʠ). 

ʈʝʤʝʥʥʘʷ ʧʝʨʝʜʘʯʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ:  

1 - ʚʝʜʫʱʠʡ ʰʢʠʚ,  

2 - ʚʝʜʦʤʳʡ ʰʢʠʚ  

3 - ʧʨʠʚʦʜʥʦʡ ʨʝʤʝʥʴ. 



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  

 

43 
 

 
ʄʝʭʘʥʠʟʤʳ ʩ ʫʧʨʫʛʠʤʠ ʟʚʝʥʴʷʤʠ, ʜʝʬʦʨʤʘʮʠʷ ʢʦʪʦʨʳʭ ʚʣʠʷʝʪ ʥʘ ʜʚʠʞʝʥʠʝ ʤʝʭʘʥʠʟʤʘ.  

ɺʦʣʥʦʚʘʷ ʧʝʨʝʜʘʯʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ:  

1 - ʛʠʙʢʦʝ ʟʫʙʯʘʪʦʝ ʢʦʣʝʩʦ  

2 - ʞʝʩʪʢʦʝ ʟʫʙʯʘʪʦʝ ʢʦʣʝʩʦ  

3 - ʨʦʣʠʢʦʚʳʡ ʛʝʥʝʨʘʪʦʨ ʚʦʣʥ (ʚʦʜʠʣʦ ʠ 2 ʨʦʣʠʢʘ) 

 
ʇʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ ʩʢʦʨʦʩʪʠ ʠʩ-

ʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʚʝʥʘ: 

 - ʤʝʭʘʥʠʟʤʳ ʩ ʧʦʩʪʦʷʥʥʳʤ ʧʝʨʝʜʘʪʦʯʥʳʤ ʦʪʥʦʰʝʥʠʝʤ (ʟʫʙʯʘʪʳʝ, ʨʝʤʝʥʥʳʝ, ʮʝʧʥʳʝ, ʢʘ-

ʥʘʪʥʳʝ, ʯʝʨʚʷʯʥʳʝ, ʬʨʠʢʮʠʦʥʥʳʝ ʧʝʨʝʜʘʯʠ ʠ ʜʨ.);  

- ʤʝʭʘʥʠʟʤʳ ʩʦ ʩʪʫʧʝʥʯʘʪʦ ʠʟʤʝʥʷʶʱʠʤʩʷ ʧʝʨʝʜʘʪʦʯʥʳʤ ʦʪʥʦʰʝʥʠʝʤ (ʢʦʨʦʙʢʠ ʧʝʨʝʤʝʥʳ 

ʩʢʦʨʦʩʪʝʡ, ʩʪʫʧʝʥʯʘʪʘʷ ʨʝʤʝʥʥʘʷ ʧʝʨʝʜʘʯʘ, ʩʪʫʧʝʥʯʘʪʘʷ ʮʝʧʥʘʷ ʧʝʨʝʜʘʯʘ ʠ ʜʨ.);  

- ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʩʦʦʙʱʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʦʤʫ ʦʨʛʘʥʫ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝ-

ʥʠʷ;  

- ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʜʚʠʞʝʥʠʷ ʩ ʦʩʪʘʥʦʚʢʘʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ (ʢʫʣʘʯʢʦʚʳʝ, ʤʘʣʴʪʠʡ-

ʩʢʠʝ, ʘʥʢʝʨʥʳʝ, ʨʳʯʘʞʥʳʝ ʠ ʜʨ.);  

- ʤʝʭʘʥʠʟʤʳ ʩʮʝʧʣʝʥʠʷ (ʟʫʙʯʘʪʳʝ, ʬʨʠʢʮʠʦʥʥʳʝ, ʢʫʣʘʯʢʦʚʳʝ ʤʫʬʪʳ);  

- ʪʦʨʤʦʟʥʳʝ ʤʝʭʘʥʠʟʤʳ. 

 

12.5 ʅʘʟʥʘʯʝʥʠʝ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʝʨʝʜʘʯ  

ʇʨʠʚʦʜ ï ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʚ ʜʝʡʩʪʚʠʝ ʜʚʠʛʘʪʝʣʝʤ ʨʘʟʣʠʯʥʳʭ ʨʘʙʦʯʠʭ ʤʘʰʠʥ. 

ʕʥʝʨʛʠʷ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʚ ʜʝʡʩʪʚʠʝ ʤʘʰʠʥʳ ʠʣʠ ʤʝʭʘʥʠʟʤʘ, ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥʘ 

ʦʪ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʢ ʧʦʪʨʝʙʠʪʝʣʶ ʩ ʠʟ-

ʤʝʥʝʥʠʝʤ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʠʣʠ ʚʠʜʘ ʜʚʠʞʝʥʠʷ, ʥʘʟʳʚʘʶʪ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʝʨʝʜʘʯʘʤʠ (ʧʝʨʝʜʘʯʘ-

ʤʠ). 
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ʈʠʩʫʥʦʢ 10. ʇʨʠʤʝʨʳ ʧʨʠʚʦʜʘ 

 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʧʝʨʝʜʘʯʠ ʤʝʞʜʫ ʜʚʠʛʘʪʝʣʝʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʘʰʠʥʦʡ ʦʙʲ-

ʷʩʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ: 

 - ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ - ʜʚʠʛʘʪʝʣʠ - ʨʘʙʦʪʘʶʪ ʚ ʨʝʞʠʤʝ ʚʳʩʦʢʠʭ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʭ ʠʤ ʥʘʠʙʦʣʴʰʫʶ ʤʦʱʥʦʩʪʴ, ʂʇɼ ʠ ʤʘʣʳʝ ʛʘʙʘʨʠʪʳ; ʫʛʣʦʚʳʝ ʩʢʦʨʦʩʪʠ ʚʘʣʦʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʦʙʳʯʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ;  

- ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʘʰʠʥʳ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʟʥʘʯʝʥʠʷ ʚʨʘʱʘʶʱʝ-

ʛʦ ʤʦʤʝʥʪʘ ʚʳʛʦʜʥʝʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʜʘʯʠ, ʘ ʥʝ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ 

ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ, ʪʘʢ ʢʘʢ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ ʝʛʦ ʤʦʱʥʦʩʪʴ ʠ ʂʇɼ 

ʧʦʥʠʞʘʶʪʩʷ;  

- ʜʚʠʛʘʪʝʣʠ ʦʙʳʯʥʦ ʧʝʨʝʜʘʶʪ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ, ʘ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʤʘʰʠʥʳ ʠʥʦʛʜʘ 

ʪʨʝʙʫʶʪ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ, ʢʘʯʘʪʝʣʴʥʦʛʦ, ʚʠʥʪʦʚʦʛʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʜʚʠʞʝʥʠʷ;  

- ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʦʪ ʦʜʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʢ ʥʝʩʢʦʣʴʢʠʤ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʤ ʤʘʰʠʥʘʤ, ʚʘʣʳ ʢʦʪʦʨʳʭ ʚʨʘʱʘʶʪʩʷ ʩ ʥʝʦʜʠʥʘʢʦʚʳʤʠ ʫʛʣʦʚʳʤʠ ʩʢʦʨʦʩʪʷʤʠ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʝʨʝʜʘʯ. 

1. ʇʦ ʩʧʦʩʦʙʫ ʧʝʨʝʜʘʯʠ ʜʚʠʞʝʥʠʷ  ʨʘʟʣʠʯʘʶʪ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʝʨʝʜʘʯʠ:  

- ʪʨʝʥʠʝʤ (ʬʨʠʢʮʠʦʥʥʳʝ, ʨʝʤʝʥʥʳʝ);  

- ʧʝʨʝʜʘʯʠ ʟʘʮʝʧʣʝʥʠʝʤ (ʟʫʙʯʘʪʳʝ, ʯʝʨʚʷʯʥʳʝ, ʚʠʥʪʦʚʳʝ, ʮʝʧʥʳʝ). 

 2. ʇʦ ʩʧʦʩʦʙʫ ʩʦʝʜʠʥʝʥʠʷ ʟʚʝʥʴʝʚ ʧʝʨʝʜʘʯʠ ʜʝʣʷʪ ʥʘ:  

- ʧʝʨʝʜʘʯʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʘʢʪʘ (ʟʫʙʯʘʪʳʝ, ʯʝʨʚʷʯʥʳʝ, ʚʠʥʪʦʚʳʝ, ʬʨʠʢʮʠʦʥʥʳʝ);  

- ʧʝʨʝʜʘʯʠ ʛʠʙʢʦʡ ʩʚʷʟʴʶ (ʨʝʤʝʥʥʳʝ, ʮʝʧʥʳʝ). 

3.2. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʝʨʝʜʘʯ 

ɺ ʢʘʞʜʦʡ ʧʝʨʝʜʘʯʝ ʨʘʟʣʠʯʘʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʚʘʣʘ - ʚʝʜʫʱʠʡ ʠ ʚʝʜʦʤʳʡ (ʠʥʜʝʢʩʳ 1 ʠ 2).  

ʂ ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʧʝʨʝʜʘʯ ʦʪʥʦʩʷʪ:  

- ʤʦʱʥʦʩʪʴ ʥʘ ʚʭʦʜʝ  ʠ ʥʘ ʚʳʭʦʜʝ  ʧʝʨʝʜʘʯʠ; 

- ʙʳʩʪʨʦʭʦʜʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪʩʷ ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ  ʠ   (ʦʙ/ʤʠʥ), ʫʛʣʦʚʦʡ ʩʢʦ-

ʨʦʩʪʴʶ  ʠ  () ʠʣʠ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʴʶ v (ʤ/ʩʝʢ): 

; , 

ʛʜʝ d ïʜʠʘʤʝʪʨ, ʤʤ. 

 ʂ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ) ʦʪʥʦʩʷʪ:  

- ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ: 

;  
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ʛʜʝ  - ʂʇɼ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʡ ʧʝʨʝʜʘʯʠ; 

       - ʂʇɼ ʢʘʞʜʦʡ ʠʟ ʧʝʨʝʜʘʯ. 

- ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ: 

;  , 

 - ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʡ ʧʝʨʝʜʘʯʠ; 

 - ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢʘʞʜʦʡ ʠʟ ʧʝʨʝʜʘʯ.  

ɼʣʷ ʧʦʥʠʞʘʶʱʝʡ ʧʝʨʝʜʘʯʠ , ʪʘʢʠʝ ʟʘʢʨʳʪʳʝ ʧʝʨʝʜʘʯʠ ʥʘʟʳʚʘʶʪ ʨʝʜʫʢʪʦ-

ʨʘʤʠ. 

ɼʣʷ ʧʦʚʳʰʘʶʱʠʭ ʧʝʨʝʜʘʯ  , ʪʘʢʠʝ ʧʝʨʝʜʘʯʠ ʥʘʟʳʚʘʶʪ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨʘ-

ʤʠ. 

 
ʈʠʩʫʥʦʢ 11. ʉʭʝʤʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʝʜʘʯ: 

                                          ʘ - ʧʝʨʝʜʘʯʠ ʪʨʝʥʠʝʤ; ʙ - ʧʝʨʝʜʘʯʠ ʟʘʮʝʧʣʝʥʠʝʤ 

 

ʇʝʨʝʜʘʯʠ ʚʳʧʦʣʥʷʶʪ ʩ ʧʦʩʪʦʷʥʥʳʤ ʠʣʠ ʧʝʨʝʤʝʥʥʳʤ ʧʝʨʝʜʘʪʦʯʥʳʤ ʦʪʥʦʰʝʥʠʝʤ. ʇʨʠʯʸʤ, 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʩʪʫʧʝʥʯʘʪʳʤ ʠ ʙʝʩʩʪʫʧʝʥʯʘʪʳʤ. ʉʪʫʧʝʥʯʘ-

ʪʳʝ ʧʝʨʝʜʘʯʠ ʚʳʧʦʣʥʷʶʪ ʚ ʢʦʨʦʙʢʘʭ ʩʢʦʨʦʩʪʝʡ ʩ ʟʫʙʯʘʪʳʤʠ ʢʦʣʸʩʘʤʠ, ʚ ʨʝʤʸʥʥʳʭ ʧʝʨʝʜʘʯʘʭ ʩʦ 

ʩʪʫʧʝʥʯʘʪʳʤʠ ʰʢʠʚʘʤʠ. ɹʝʩʩʪʫʧʝʥʯʘʪʳʝ - ʬʨʠʢʮʠʦʥʥʳʝ ʧʝʨʝʜʘʯʠ, ʮʝʧʥʳʝ ʚʘʨʠʘʪʦʨʳ. ʇʝʨʝʜʘʯʠ 

ʜʣʷ ʙʝʩʩʪʫʧʝʥʯʘʪʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʝʥʝʝ ʥʘʜʸʞʥʳ, ʠʤʝʶʪ ʤʘʣʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ.  

ʇʨʠ ʨʘʩʯʸʪʝ ʧʝʨʝʜʘʯ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʅʘ-

ʧʨʠʤʝʨ: 

, 

ʛʜʝ  - ʦʢʨʫʞʥʦʝ ʫʩʠʣʠʝ, ʅ; 

 v ï ʦʢʨʫʞʥʘʷ  ʩʢʦʨʦʩʪʴ, ʤ/ʩʝʢ; 

 P ïʤʦʱʥʦʩʪʴ, ʢɺʪ. 

 
ɻʜʝ ʊ ï ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʅʤ; 

 n ïʯʠʩʣʦ ʦʙʦʨʦʪʦʚ, ʦʙ/ʤʠʥ; 

  ï ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʚʝʜʦʤʦʤ ʚʘʣʫ; 

 ï ʢʨʫʪʷʱʠʡ   ʤʦʤʝʥʪ ʥʘ ʚʝʜʫʱʝʤ ʚʘʣʫ; 



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 
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  ï ʂʇɼ ʧʝʨʝʜʘʯʠ. 

 

ʊʝʤʘ 13. ʊʠʧʦʚʳʝ ʤʝʭʘʥʠʟʤʳ.   
 

  ɿʫʙʯʘʪʘʷ ʧʝʨʝʜʘʯʘ ʦʪʥʦʩʠʪʩʷ ʢ ʧʝʨʝʜʘʯʘʤ ʟʘʮʝʧʣʝʥʠʝʤ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʢʦʥʪʘʢʪʦʤ 

ʧʘʨʳ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ. ʄʝʥʴʰʝʝ ʠʟ ʢʦʣʝʩ ʧʝʨʝʜʘʯʠ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʰʝʩʪʝʨʥʝʡ, ʘ ʙʦʣʴʰʝʝ - 

ʢʦʣʝʩʦʤ. ʊʝʨʤʠʥ çʟʫʙʯʘʪʦʝ ʢʦʣʝʩʦè ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ. ɿʫʙʯʘʪʘʷ ʧʝʨʝʜʘʯʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʚ ʦʩʥʦʚʥʦʤ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

ɿʫʙʯʘʪʳʝ ʧʝʨʝʜʘʯʠ - ʵʪʦ ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʝʨʝʜʘʯ ʚ ʤʘʰʠʥʦ-

ʩʪʨʦʝʥʠʠ ʠ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʠ. ʀʭ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʤʦʱʥʦʩʪʝʡ ʦʪ ʜʦʣʝʡ ʜʦ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ 

ʢʠʣʦʚʘʪʪ ʧʨʠ ʦʢʨʫʞʥʳʭ ʩʢʦʨʦʩʪʷʭ ʜʦ 150 ʤ/ʩ ʠ ʧʝʨʝʜʘʪʦʯʥʳʭ ʯʠʩʣʘʭ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʠ ʜʘʞʝ 

ʪʳʩʷʯ, ʩ ʜʠʘʤʝʪʨʦʤ ʢʦʣʝʩ ʦʪ ʜʦʣʝʡ ʤʠʣʣʠʤʝʪʨʘ ʜʦ 6 ʤ ʠ ʙʦʣʝʝ. 

ɼʦʩʪʦʠʥʩʪʚʘ: ʚʳʩʦʢʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ; ʤʘʣʳʝ ʛʘʙʘʨʠʪʳ; ʙʦʣʴʰʘʷ ʥʘʜʝʞʥʦʩʪʴ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ (40 000 ʯ); ʧʦʩʪʦʷʥʩʪʚʦ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ; ʚʳʩʦʢʠʡ ʂʇɼ (ʜʦ 0,97... 0,98 ʚ ʦʜʥʦʡ 

ʩʪʫʧʝʥʠ); ʧʨʦʩʪʦʪʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʝʜʦʩʪʘʪʢʠ: ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝ-

ʥʠʷ ʠ ʤʦʥʪʘʞʘ; ʰʫʤ ʧʨʠ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ; ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ 

ʤʦʥʪʘʞʘ; ʚʳʩʦʢʘʷ ʞʝʩʪʢʦʩʪʴ, ʥʝ ʧʦʟʚʦʣʷʶʱʘʷ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ. ʇʦ ʚʟʘʠʤʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʩʝʡ ʚʘʣʦʚ ʨʘʟʣʠʯʘʶʪ ʧʝʨʝ-

ʜʘʯʠ: ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʦʩʷʤʠ - ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ (ʘ é ʛ); ʩ ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ ʦʩʷʤʠ - ʢʦʥʠʯʝʩʢʠʝ 

(ʜ, ʝ); ʩʦ ʩʢʨʝʱʠʚʘʶʱʠʤʠʩʷ ʦʩʷʤʠ - ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʚʠʥʪʦʚʳʝ (ʞ), ʢʦʥʠʯʝʩʢʠʝ ʛʠʧʦʠʜʥʳʝ (ʟ) ʠ 

ʯʝʨʚʷʯʥʳʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʤʝʭʘʥʠʟʤʘʭ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʧʦʩʪʫʧʘʪʝʣʴ-

ʥʦʝ (ʠʣʠ ʥʘʦʙʦʨʦʪ) ʧʨʠʤʝʥʷʝʪʩʷ ʨʝʝʯʥʘʷ ʧʝʨʝʜʘʯʘ (ʠ). ʆʥʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʮʠʣʠʥʜʨʠʯʝ-

ʩʢʦʡ ʟʫʙʯʘʪʦʡ ʧʝʨʝʜʘʯʠ. ʈʝʡʢʫ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʦʜʥʦ ʠʟ ʢʦʣʝʩ ʩ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ 

ʟʫʙʴʝʚ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʨʘʟʣʠʯʘʶʪ ʟʫʙʯʘʪʳʝ ʧʝʨʝʜʘʯʠ ʩ 

ʚʥʝʰʥʠʤ (ʘ, ʙ, ʚ) ʠ ʚʥʫʪʨʝʥʥʠʤ (ʛ) ʟʘʮʝʧʣʝʥʠʝʤ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʢʦʣʝʩʘ ʧʝʨʝʜʘʯʠ ʚʨʘʱʘʶʪʩʷ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʚʦ ʚʪʦʨʦʤ - ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʢʦʣʝʩ ʩʦʚʧʘʜʘʶʪ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʝʨʝʜʘʯʠ ʚʥʝʰʥʝʛʦ ʟʘʮʝʧʣʝʥʠʷ. 

ʇʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʟʫʙʴʝʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʝʩ ʨʘʟʣʠʯʘʶʪ ʧʝʨʝʜʘʯʠ: ʧʨʷʤʦʟʫʙʳʝ (ʘ, ʛ, ʜ), 

ʢʦʩʦʟʫʙʳʝ (ʙ), ʰʝʚʨʦʥʥʳʝ (ʚ) ʠ ʩ ʢʨʫʛʦʚʳʤ ʟʫʙʦʤ (ʝ). 

ʇʦ ʬʦʨʤʝ ʧʨʦʬʠʣʷ ʟʫʙʘ ʨʘʟʣʠʯʘʶʪ ʧʝʨʝʜʘʯʠ ʵʚʦʣʴʚʝʥʪʥʳʝ, ʩ ʟʘʮʝʧʣʝʥʠʝʤ ʄ.ʃ.ʅʦʚʠʢʦʚʘ, 

ʮʠʢʣʦʠʜʘʣʴʥʳʝ. 

ʇʦ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʨʘʟʣʠʯʘʶʪ ʧʝʨʝʜʘʯʠ: ʪʠʭʦʭʦʜʥʳʝ (v ¢ 3 ʤ/ʩ), ʩʨʝʜʥʝʩʢʦʨʦʩʪʥʳʝ (v 

=3... 15 ʤ/ʩ), ʩʢʦʨʦʩʪʥʳʝ (v =  15... 40 ʤ/ʩ), ʙʳʩʪʨʦʭʦʜʥʳʝ (v > 40 ʤ/ʩ). 

ʕʚʦʣʴʚʝʥʪʥʳʝ ʧʝʨʝʜʘʯʠ. ʇʦʩʪʦʷʥʩʪʚʦ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʟʫʙʯʘʪʦʡ ʧʝʨʝʜʘʯʠ ʜʦʩʪʠ-

ʛʘʝʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʦʨʤʝ ʧʨʦʬʠʣʝʡ ʟʫʙʴʝʚ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʘʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʨʦʬʠʣʠ 

ʟʫʙʴʝʚ ʥʫʞʥʦ ʦʯʝʨʪʠʪʴ ʩʦʧʨʷʞʝʥʥʳʤʠ ʢʨʠʚʳʤʠ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʘʢʠʭ ʢʨʠʚʳʭ. 



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 
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ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʵʚʦʣʴʚʝʥʪʥʳʡ ʧʨʦʬʠʣʴ ʟʫʙʘ, ʧʨʝʜʣʦʞʝʥʥʳʡ 

ʃ. ʕʡʣʝʨʦʤ ʚ 1759 ʛ. ɺ 1954 ʛ. ʄ. ʃ. ʅʦʚʠʢʦʚ ʧʨʝʜʣʦʞʠʣ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʧʨʦʬʠʣʴ 

ʟʫʙʘ - ʢʨʫʛʦʚʦʡ. 

ʏʝʨʚʷʯʥʳʝ ʧʝʨʝʜʘʯʠ ʩʣʫʞʘʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʤʝʞʜʫ ʚʘʣʘʤʠ, ʦʩʠ ʢʦ-

ʪʦʨʳʭ ʧʝʨʝʢʨʝʱʠʚʘʶʪʩʷ. ʋʛʦʣ ʩʢʨʝʱʠʚʘʥʠʷ ʦʙʳʯʥʦ ʨʘʚʝʥ 90Á. ɺʦʟʤʦʞʥʳ ʠ ʜʨʫʛʠʝ ʫʛʣʳ, ʦʪʣʠʯ-

ʥʳʝ ʦʪ 90Á, ʥʦ ʪʘʢʠʝ ʧʝʨʝʜʘʯʠ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ. 

ʏʝʨʚʷʯʥʘʷ ʧʝʨʝʜʘʯʘ ʩʦʩʪʦʠʪ ʠʟ ʚʨʘʱʘʶʱʝʛʦʩʷ ʚʠʥʪʘ 1, ʥʘʟʳʚʘʝʤʦʛʦ ʯʝʨʚʷʢʦʤ, ʠ ʯʝʨʚʷʯʥʦ-

ʛʦ ʢʦʣʝʩʘ 2, ʠʤʝʶʱʝʛʦ ʥʘ ʩʚʦʝʤ ʦʙʦʜʝ ʟʫʙʴʷ, ʩʮʝʧʣʷʶʱʠʝʩʷ ʩ ʚʠʪʢʘʤʠ ʯʝʨʚʷʢʘ. ʇʦʵʪʦʤʫ ʯʝʨʚʷʯ-

ʥʳʝ ʧʝʨʝʜʘʯʠ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʟʫʙʯʘʪʦ-ʚʠʥʪʦʚʳʭ. ɺʝʜʫʱʠʤ ʟʚʝʥʦʤ ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʯʝʨʚʷʢ. 

ʐʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʯʝʨʚʷʯʥʳʭ ʧʝʨʝʜʘʯ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʠʭ ʜʦʩʪʦʠʥʩʪʚ: ʧʣʘʚʥʦʩʪʴ ʠ ʙʝʩʰʫʤʥʦʩʪʴ ʨʘ-

ʙʦʪʳ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʙʦʣʴʰʠʭ ʧʝʨʝʜʘʪʦʯʥʳʭ ʯʠʩʝʣ 

ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʛʘʙʘʨʠʪʝ (8é80), ʪʦʯʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʡ, ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʩʘʤʦʪʦʨʤʦʞʝʥʠʷ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʯʝʨʚʷʯʥʳʭ ʧʝʨʝʜʘʯ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝ-

ʥʳ: ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʢ. ʧ. ʜ., ʥʝʙʦʣʴʰʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʟʫʙʯʘʪʳʤʠ ʧʝʨʝʜʘʯʘʤʠ ʧʝʨʝʜʘʚʘʝʤʘʷ ʤʦʱʥʦʩʪʴ (ʦʙʳʯʥʦ ʥʝ ʙʦ-

ʣʝʝ 70 ʢɺʪ), ʧʦʚʳʰʝʥʥʳʡ ʠʟʥʦʩ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʙʨʦʥʟʳ). 

ʇʝʨʝʜʘʯʘ ʚʠʥʪ - ʛʘʡʢʘ ʩʣʫʞʠʪ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʧʦʩʪʫʧʘ-

ʪʝʣʴʥʦʝ, ʘ ʠʥʦʛʜʘ ʥʘʦʙʦʨʦʪ. ʇʨʠ ʵʪʦʤ ʢʘʢ ʚʠʥʪ 1, ʪʘʢ ʠ ʛʘʡʢʘ 2 ʤʦʛʫʪ ʠʤʝʪʴ ʣʠʙʦ ʦʜʥʦ ʠʟ ʥʘʟʚʘʥ-

ʥʳʭ ʜʚʠʞʝʥʠʡ, ʣʠʙʦ ʦʙʘ ʜʚʠʞʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. 
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ɼʦʩʪʦʠʥʩʪʚʘ ʧʝʨʝʜʘʯ ʚʠʥʪ - ʛʘʡʢʘ: ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʤʝʜʣʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʨʠ 

ʙʦʣʴʰʦʤ ʚʳʠʛʨʳʰʝ ʚ ʩʠʣʝ, ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʩʧʨʠʥʠʤʘʪʴ ʙʦʣʴʰʠʝ ʥʘʛʨʫʟʢʠ, 

ʙʦʣʴʰʘʷ ʪʦʯʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʡ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʧʝʨʝʜʘʯʠ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʙʦʣʴʰʦʝ ʪʨʝʥʠʝ ʚ ʨʝʟʴʙʦʚʦʡ ʧʘʨʝ, ʦʙʫʩʣʦʚʣʠ-

ʚʘʶʱʠʝ ʧʦʚʳʰʝʥʥʳʡ ʠʟʥʦʩ ʠ ʥʠʟʢʠʡ ʢ.ʧ.ʜ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʚʠʥʪʳ ʧʝʨʝʜʘʯ ʜʝʣʷʪ ʥʘ ʭʦʜʦʚʳʝ (ʚʠʥʪʳ ʤʝʪʘʣʣʦʨʝʞʫʱʠʭ 

ʩʪʘʥʢʦʚ) ʠ ʛʨʫʟʦʚʳʝ (ʚʠʥʪʳ ʜʦʤʢʨʘʪʦʚ, ʧʨʝʩʩʦʚ ʠ ʪ. ʧ.). 

ɺ ʧʝʨʝʜʘʯʘʭ ʚʠʥʪ - ʛʘʡʢʘ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʨʝʟʴʙʫ ʪʨʘʧʝʮʝʠʜʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ, ʘ ʧʨʠ 

ʙʦʣʴʰʠʭ ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʥʘʛʨʫʟʢʘʭ - ʫʧʦʨʥʫʶ. ʇʨʷʤʦʫʛʦʣʴʥʘʷ ʨʝʟʴʙʘ, ʪʨʝʥʠʝ ʚ ʢʦʪʦʨʦʡ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʪʨʘʧʝʮʝʠʜʘʣʴʥʦʡ, ʥʝ ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʙʨʘʙʦʪʢʘ ʝʝ 

ʧʨʦʬʠʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʟʘʪʨʫʜʥʝʥʘ. 

ɺ ʚʠʥʪʦʚʦʡ ʧʝʨʝʜʘʯʝ ʚʠʥʪ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʥʝ ʪʦʣʴʢʦ ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʯʥʦʩʪʴʶ, ʥʦ ʠ 

ʚʳʩʦʢʦʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʭ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ (ʩʪʘʣʴ 45, 40ʍ, 50 ʠ ʜʨ.). ɻʘʡʢʠ ʦʙʳʯʥʦ 

ʜʝʣʘʶʪ ʠʟ ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ - ʦʣʦʚʷʥʠʩʪʳʭ ʠʣʠ 

ʙʝʟʦʣʦʚʷʥʠʩʪʳʭ ʙʨʦʥʟ, ʘ ʪʘʢʞʝ ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʭ ʯʫʛʫʥʦʚ. 

ʇʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʝʨʝʜʘʯʘʭ 

ʚʠʥʪ ʠʣʠ ʛʘʡʢʘ ʧʨʠʚʦʜʠʪʩʷ ʚ ʜʚʠʞʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʤʘʭʦʚʠʯʢʘ, 

ʰʝʩʪʝʨʥʠ ʠ ʜʨ. ʇʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʜʣʷ ʵʪʠʭ ʧʝʨʝʜʘʯ ʤʦʞʥʦ 

ʫʩʣʦʚʥʦ ʚʳʨʘʟʠʪʴ ʩʦʦʪʥʦʰʝʥʠʝʤ  

i = sʄ / sɻ  = pĀdʄ  / ʈh ,     

ʛʜʝ sʄ  - ʦʢʨʫʞʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʤʘʭʦʚʠʯʢʘ; sɻ  - ʧʝʨʝʤʝʱʝ-

ʥʠʝ ʛʘʡʢʠ 2 (ʚʠʥʪʘ); dʄ - ʜʠʘʤʝʪʨ ʤʘʭʦʚʠʯʢʘ; ʈh - ʭʦʜ ʚʠʥʪʘ (ʛʘʡ-

ʢʠ). 

ʉʚʷʟʴ ʤʝʞʜʫ ʦʢʨʫʞʥʦʡ ʩʠʣʦʡ Ft ʥʘ ʤʘʭʦʚʠʯʢʝ ʠ ʦʩʝʚʦʡ ʩʠ-

ʣʦʡ Fa ʥʘ ʛʘʡʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴʶ Ft 
 
= FaĀ iĀ hʨ

 
,
  
ʛʜʝ hʨ - 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚʠʥʪʦʚʦʡ ʧʘʨʳ. 

ʧʝʨʝʜʘʯʘ ʩʦʩʪʦʠʪ ʠʟ ʚʝʜʫʱʝʛʦ 1 ʠ ʚʝʜʦʤʦʛʦ 2 ʰʢʠʚʦʚ, ʦʛʠ-

ʙʘʝʤʳʭ ʙʝʩʢʦʥʝʯʥʳʤ ʨʝʤʥʝʤ 3, ʠʤʝʶʱʠʤ ʧʨʷʤʦʫʛʦʣʴʥʦʝ (ʧʣʦʩ-

ʢʦʨʝʤʝʥʥʘʷ ʧʝʨʝʜʘʯʘ, ʪʨʘʧʝʮʠʝʚʠʜʥʦʝ (ʢʣʠʥʦʨʝʤʝʥʥʘʷ ʧʝʨʝʜʘʯʘ) ʠ ʢʨʫʛʣʦʝ ʩʝʯʝʥʠʝ. ɺ ʢʣʠʥʦʨʝ-

ʤʝʥʥʦʡ ʧʝʨʝʜʘʯʝ, ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʧʘʨʘʣʣʝʣʴʥʦ ʜʚʠʞʫʱʠʭʩʷ ʨʝʤʥʝʡ. ʇʝʨʝʜʘʯʠ ʚʳ-

ʧʦʣʥʷʶʪ ʪʘʢʞʝ ʩ ʟʫʙʯʘʪʳʤ ʠ ʧʦʣʠʢʣʠʥʦʚʳʤ ʨʝʤʥʝʤ. 

  ʈʝʤʝʥʥʳʝ ʧʝʨʝʜʘʯʠ ʦʪʥʦʩʷʪʩʷ ʢ ʧʝʨʝʜʘʯʘʤ ʛʠʙʢʦʡ ʩʚʷʟʴʶ. ɺʨʘʱʘʶʱʠʡʩʷ ʚʝʜʫʱʠʡ ʰʢʠʚ 

ʙʣʘʛʦʜʘʨʷ ʩʠʣʝ ʪʨʝʥʠʷ ʫʚʣʝʢʘʝʪ ʟʘ ʩʦʙʦʡ ʨʝʤʝʥʴ, ʘ ʧʦʩʣʝʜʥʠʡ ʧʦ ʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʟʘʩʪʘʚʣʷʝʪ 

ʚʨʘʱʘʪʴʩʷ ʚʝʜʦʤʳʡ ʰʢʠʚ. ʉʠʣʘ ʪʨʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʰʢʠʚʦʚ ʠ ʨʝʤʥʷ 

ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʨʠʞʘʪʠʠ ʨʝʤʥʷ ʢ ʦʙʦʜʘʤ ʰʢʠʚʦʚ, ʪ.ʝ. ʧʨʠ ʥʘʪʷʞʝʥʠʠ ʨʝʤʥʷ.  

 ʇʨʠʤʝʥʷʶʪʩʷ ʜʘʥʥʳʝ ʧʝʨʝʜʘʯʠ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʪʝʭ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʦ ʫʩʣʦʚʠʷʤ ʢʦʥʩʪʨʫʢʮʠʠ ʚʘʣʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ. 
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       ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʦʪʢʨʳʪʳʝ ʧʝʨʝʜʘʯʠ (ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ 2.24, ʘ) ʦʩʫʱʝʩʪʚ-

ʣʷʶʱʠʝ ʧʝʨʝʜʘʯʫ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʚʘʣʘʤʠ, ʚʨʘʱʘʶʱʠʤʠʩʷ ʚ ʦʜʠʥʘʢʦʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʕʪʦ 

ʩʘʤʘʷ ʧʨʦʩʪʘʷ, ʥʘʜʝʞʥʘʷ ʠ ʫʜʦʙʥʘʷ ʧʝʨʝʜʘʯʘ. 

 ʇʨʠʤʝʥʝʥʠʝ ʧʣʦʩʢʦʨʝʤʝʥʥʳʭ ʧʝʨʝʜʘʯ ʦʛʨʘʥʠʯʝʥʦ, ʪʘʢ ʢʘʢ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʭʫʞʝ, 

ʯʝʤ ʨʝʤʝʥʥʳʭ ʧʝʨʝʜʘʯ ʜʨʫʛʠʭ ʚʠʜʦʚ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʝʨʝʜʘʯʠ ʩ ʧʣʝʥʦʯ-

ʥʳʤʠ ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʨʝʤʥʷʤʠ. 

 ʂʨʫʛʣʦʨʝʤʝʥʥʳʝ ʧʝʨʝʜʘʯʠ ʧʨʠʤʝʥʷʶʪ ʚ ʥʝʙʦʣʴʰʠʭ ʤʘʰʠʥʘʭ, ʥʘʧʨʠʤʝʨ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥ-

ʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚ ʧʨʠʙʦʨʘʭ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʝ. ɿʫʙʯʘʪʦ-ʨʝʤʝʥʥʳʝ ʧʝʨʝʜʘʯʠ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳ ʧʦ 

ʢʦʥʩʪʨʫʢʮʠʠ ʨʝʤʥʷ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʦʪ-

ʥʦʰʝʥʠʷ (ʥʝʪ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ ʨʝʤʥʷ). 

 ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʧʨʠʤʝʥʷʶʪ ʢʣʠʥʦʨʝʤʝʥʥʳʝ ʧʝʨʝʜʘʯʠ, ʨʝʤʥʠ ʚ ʢʦʪʦʨʳʭ 

ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʝʡ ʪʷʛʦʚʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʜʦʩʪʘʪʦʯʥʦʡ ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ. ʇʦʣʠʢʣʠʥʦʚʳʝ ʧʝʨʝʜʘ-

ʯʠ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʳ ʧʦ ʰʠʨʠʥʝ. 

ʇʝʨʝʜʘʚʘʝʤʘʷ ʤʦʱʥʦʩʪʴ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 50 ʢɺʪ (ʟʫʙʯʘʪʳʤʠ ʨʝʤʥʷʤʠ - 200 ʢɺʪ), ʦʢ-

ʨʫʞʥʳʝ ʩʢʦʨʦʩʪʠ ʨʝʤʥʝʡ - 30... 50 ʤ/ʩ (ʧʣʝʥʦʯʥʳʭ - 75 ʤ/ʩ). ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ: 

ʜʣʷ ʧʣʦʩʢʦʨʝʤʝʥʥʳʭ ʧʝʨʝʜʘʯ u ¢ 5, ʜʣʷ ʢʣʠʥʦʨʝʤʝʥʥʳʭ u ¢. 7, ʜʣʷ ʧʝʨʝʜʘʯ ʩ ʥʘʪʷʞʥʳʤ ʨʦʣʠʢʦʤ u 

¢ 10, ʘ ʜʣʷ ʟʫʙʯʘʪʦʨʝʤʝʥʥʳʭ u ¢ 12. ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʨʝʤʝʥʥʳʭ ʧʝʨʝʜʘʯ ʩʦʩʪʘʚ-

ʣʷʝʪ 0,94... 0,97. 

 ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʨʝʤʥʝʡ ʚ ʧʝʨʝʜʘʯʘʭ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ: 

ʧʨʦʪʠʚʦʚʝʩʳ, ʧʨʫʞʠʥʳ, ʥʘʪʷʞʥʳʝ ʨʦʣʠʢʠ ʠ ʜʨ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʨʝʤʝʥʥʳʭ ʧʝʨʝʜʘʯ: ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʥʝ ʥʫʞʥʦ ʩʤʘʟʳʚʘʥʠʝ), 

ʧʣʘʚʥʦʩʪʴ ʠ ʙʝʩʰʫʤʥʦʩʪʴ ʚ ʨʘʙʦʪʝ, ʟʘʱʠʪʘ ʧʨʠʚʦʜʘ ʦʪ ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʛʨʫʟʦʢ ʟʘ ʩʯʝʪ ʧʨʦʩʢʘʣʴʟʳ-

ʚʘʥʠʷ ʨʝʤʥʷ (ʢʨʦʤʝ ʟʫʙʯʘʪʦʨʝʤʝʥʥʳʭ ʧʝʨʝʜʘʯ), ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʤʦʱʥʦʩʪʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʨʘʩʩʪʦʷʥʠʷ. 

ʅʝʜʦʩʪʘʪʢʠ: ʥʝʧʦʩʪʦʷʥʩʪʚʦ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʦʪʥʦʰʝʥʠʷ (ʦʪʢʣʦʥʝʥʠʝ ʜʦ 2 %) ʠʟ-ʟʘ ʧʨʦ-

ʩʢʘʣʴʟʳʚʘʥʠʷ ʨʝʤʥʷ ʧʦ ʰʢʠʚʫ ʧʦʜ ʥʘʛʨʫʟʢʦʡ; ʧʦʚʳʰʝʥʥʘʷ ʥʘʛʨʫʞʝʥʥʦʩʪʴ ʚʘʣʦʚ ʠ ʧʦʜʰʠʧʥʠʢʦʚ, 

ʩʚʷʟʘʥʥʘʷ ʩ ʥʘʪʷʞʝʥʠʝʤ ʨʝʤʥʷ (ʚ 2... 3 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʟʫʙʯʘʪʦʡ ʧʝʨʝʜʘʯʝ); ʙʦʣʴʰʠʝ ʛʘʙʘʨʠʪʳ, 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʝʨʝʜʘʯʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ; ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴ (ʚ ʧʨʝʜʝʣʘʭ 
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1000... 5000 ʯʘʩʦʚ); ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʦʪ ʧʦʧʘʜʘʥʠʷ ʤʘʩʝʣ; ʵʣʝʢʪʨʠʟʘʮʠʷ ʨʝʤʥʷ, ʯʪʦ 

ʜʝʣʘʝʪ ʥʝʜʦʧʫʩʪʠʤʦʡ ʨʘʙʦʪʫ ʧʝʨʝʜʘʯʠ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʧʦʤʝʱʝʥʠʷʭ. 

 ʈʝʤʝʥʥʳʝ ʧʝʨʝʜʘʯʠ ʧʨʠʤʝʥʷʶʪ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʙʳʩʪʨʦʭʦʜʥʦʡ ʩʪʫʧʝʥʠ ʧʨʠʚʦʜʘ ʢʘʢ ʤʝʥʝʝ 

ʥʘʛʨʫʞʝʥʥʦʡ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʭ ʚʘʞʥʝʡʰʠʡ ʥʝʜʦʩʪʘʪʦʢ - ʙʦʣʴʰʠʝ ʛʘʙʘʨʠʪʳ - ʦʢʘʟʳʚʘʝʪ 

ʥʘʠʤʝʥʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʛʘʙʘʨʠʪʳ ʠ ʤʘʩʩʫ ʧʨʠʚʦʜʘ ʚ ʮʝʣʦʤ. 

ʎʝʧʥʘʷ ʧʝʨʝʜʘʯʘ ʩʦʩʪʦʠʪ ʠʟ ʚʝʜʫʱʝʡ 1 ʠ ʚʝʜʦʤʦʡ 2 ʟʚʝʟʜʦʯʝʢ ʠ ʮʝʧʠ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʟʚʝʟ-

ʜʦʯʢʠ ʠ ʟʘʮʝʧʣʷʶʱʝʡʩʷ ʟʘ ʠʭ ʟʫʙʴʷ. ʇʨʠʤʝʥʷʶʪ ʪʘʢʞʝ ʮʝʧʥʳʝ ʧʝʨʝʜʘʯʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʚʝʜʦʤʳʤʠ 

ʟʚʝʟʜʦʯʢʘʤʠ. ʎʝʧʴ ʩʦʩʪʦʠʪ ʠʟ ʩʦʝʜʠʥʝʥʥʳʭ ʰʘʨʥʠʨʘʤʠ ʟʚʝʥʴʝʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʚʠʞ-

ʥʦʩʪʴ ʠʣʠ çʛʠʙʢʦʩʪʴè ʮʝʧʠ. 

ʎʝʧʥʳʝ ʧʝʨʝʜʘʯʠ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʜʚʠʞʝʥʠʷ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʚʘʣʘʤʠ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʤʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ, ʢʦʛʜʘ ʨʝʤʝʥ-

ʥʳʝ ʧʝʨʝʜʘʯʠ ʥʝʥʘʜʝʞʥʳ. ʀʭ ʚʳʧʦʣʥʷʶʪ ʢʘʢ ʧʦʥʠ-

ʞʘʶʱʠʤʠ, ʪʘʢ ʠ ʧʦʚʳʰʘʶʱʠʤʠ (ʥʘʧʨʠʤʝʨ, ʧʦʚʳ-

ʰʘʶʱʘʷ ʧʝʨʝʜʘʯʘ ʢ ʟʘʜʥʝʤʫ ʢʦʣʝʩʫ ʚʝʣʦʩʠʧʝʜʘ). ɺ 

ʧʨʠʚʦʜʘʭ ʠʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʢʘʢ ʧʦʥʠʞʘʶʱʠʝ, ʦʙʳʯ-

ʥʦ ʧʦʩʣʝ ʨʝʜʫʢʪʦʨʘ. 

ʎʝʧʥʳʝ ʧʝʨʝʜʘʯʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʧʨʠʤʝ-

ʥʷʶʪ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʰʠʥʘʭ (ʤʦʪʦʮʠʢʣʘʭ, ʚʝʣʦ-

ʩʠʧʝʜʘʭ, ʘʚʪʦʤʦʙʠʣʷʭ, ʪʨʘʥʩʧʦʨʪʝʨʘʭ) ʠ ʚ ʤʘʰʠʥʘʭ-

ʦʨʫʜʠʷʭ (ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ, ʥʝʬʪʝʙʫʨʦʚʳʭ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ). ʀʭ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʤʦʱʥʦʩʪʠ ʜʦ 100 ʢɺʪ ʧʨʠ ʩʢʦʨʦʩʪʠ ʮʝʧʠ ʜʦ 15 ʤ/ʩ (ʚʦʟʤʦʞʥʦ ʜʦ 5000 ʢɺʪ ʧʨʠ ʩʢʦʨʦʩʪʠ ʜʦ 35 ʤ/ʩ). 

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʮʝʧʥʳʭ ʧʝʨʝʜʘʯ ʦʪʥʦʩʷʪ: ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʜʠʘʧʘ-

ʟʦʥʝ ʤʝʞʦʩʝʚʳʭ ʨʘʩʩʪʦʷʥʠʡ; ʤʝʥʴʰʠʝ, ʯʝʤ ʫ ʨʝʤʝʥʥʳʭ ʧʝʨʝʜʘʯ, ʛʘʙʘʨʠʪʳ; ʦʪʩʫʪʩʪʚʠʝ ʩʢʦʣʴʞʝʥʠʷ; 

ʚʳʩʦʢʠʡ ʢ.ʧ.ʜ.; ʤʘʣʳʝ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʚʘʣʳ, ʪʘʢ ʢʘʢ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʙʦʣʴʰʦʤ ʥʘʯʘʣʴ-

ʥʦʤ ʥʘʪʷʞʝʥʠʠ; ʚʦʟʤʦʞʥʦʩʪʴ ʣʝʛʢʦʡ ʟʘʤʝʥʳ ʮʝʧʠ; ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʚʠʞʝʥʠʷ ʥʝʩʢʦʣʴʢʠʤ 

ʟʚʝʟʜʦʯʢʘʤ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʮʝʧʥʳʝ ʧʝʨʝʜʘʯʠ ʥʝ ʣʠʰʝʥʳ ʥʝʜʦʩ-

ʪʘʪʢʦʚ: ʦʥʠ ʨʘʙʦʪʘʶʪ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʞʠʜʢʦʩʪ-

ʥʦʛʦ ʪʨʝʥʠʷ ʚ ʰʘʨʥʠʨʘʭ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ ʥʝʠʟʙʝʞʥʳʤ 

ʠʟʥʦʩʦʤ, ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʠ ʧʣʦʭʦʡ ʩʤʘʟʢʝ ʠ ʧʦʧʘʜʘʥʠʠ 

ʧʳʣʠ ʠ ʛʨʷʟʠ; ʠʟʥʦʩ ʰʘʨʥʠʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʰʘʛʘ ʮʝʧʝʡ (ʮʝʧʠ çʚʳʪʷʛʠʚʘʶʪʩʷè ʠ ʪʨʝʙʫʶʪ ʧʨʠʤʝʥʝ-

ʥʠʷ ʥʘʪʷʞʥʳʭ ʫʩʪʨʦʡʩʪʚ); ʦʥʠ ʪʨʝʙʫʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʚʘʣʦʚ, ʯʝʤ ʢʣʠʥʦʨʝʤʝʥʥʳʝ ʧʝʨʝʜʘ-

ʯʠ, ʠ ʙʦʣʝʝ ʩʣʦʞʥʦʛʦ ʫʭʦʜʘ - ʩʤʘʟʢʠ, ʨʝʛʫʣʠʨʦʚʢʠ; ʩʢʦ-

ʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʮʝʧʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʤʘʣʳʭ ʯʠʩʣʘʭ ʟʫʙʴ-

ʝʚ ʟʚʝʟʜʦʯʝʢ, ʥʝ ʧʦʩʪʦʷʥʥʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʝʨʘʚʥʦʤʝʨ-

ʥʦʩʪʴ ʚʨʘʱʝʥʠʷ ʟʚʝʟʜʦʯʝʢ. 

ʎʝʧʠ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʷʭ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʚ ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʤʘʰʠʥʘʭ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʮʝʧʠ ʧʦʜʨʘʟʜʝʣʷʶʪ 

ʥʘ: ʧʨʠʚʦʜʥʳʝ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʠʚʦʜʘʭ ʤʘʰʠʥ; ʪʷʛʦʚʳʝ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʪʷʛʦʚʦʛʦ ʦʨʛʘ-

ʥʘ ʚ ʢʦʥʚʝʡʝʨʘʭ, ʠ ʛʨʫʟʦʚʳʝ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʛʨʫʟʦʧʦʜʲʝʤʥʳʭ ʤʘʰʠʥʘʭ ʜʣʷ ʧʦʜʲʝʤʘ ʛʨʫʟʦʚ. ɺ ʢʘ-

ʯʝʩʪʚʝ ʧʨʠʚʦʜʥʳʭ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʰʣʠ ʨʦʣʠʢʦʚʳʝ, ʚʪʫʣʦʯʥʳʝ (ɻʆʉʊ 13568-75) 

ʠ ʟʫʙʯʘʪʳʝ (ɻʆʉʊ 13552-81) ʮʝʧʠ. ʆʜʥʦʨʷʜʥʘʷ ʚʪʫʣʦʯʥʘʷ ʮʝʧʴ, ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩʫʥʦʢ 2.28, ʩʦ-

ʩʪʦʠʪ ʠʟ ʟʚʝʥʴʝʚ ʜʚʫʭ ʪʠʧʦʚ: ʩ ʥʘʨʫʞʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ 1, ʥʘʧʨʝʩʩʦʚʘʥʥʳʤʠ ʥʘ ʢʦʥʮʳ ʦʩʝʡ 3, ʠ ʩ 
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ʚʥʫʪʨʝʥʥʠʤʠ 2, ʥʘʧʨʝʩʩʦʚʘʥʥʳʤʠ ʥʘ ʚʪʫʣʢʠ 4. ʆʩʠ, ʚʩʪʘʚʣʝʥʥʳʝ ʚ ʦʪʚʝʨʩʪʠʷ ʚʪʫʣʦʢ, ʦʙʨʘʟʫʶʪ 

ʰʘʨʥʠʨ. 

ʈʦʣʠʢʦʚʘʷ ʮʝʧʴ ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʣʠʯʠʝʤ ʚʨʘʱʘʶʱʠʭʩʷ ʨʦʣʠʢʦʚ, ʫʩʪʘʥʦʚʣʝʥ-

ʥʳʭ ʥʘ ʚʪʫʣʢʘʭ. 

ɺʪʫʣʦʯʥʳʝ ʮʝʧʠ ʠʩʧʦʣʴʟʫʶʪ ʚ ʪʠʭʦʭʦʜʥʳʭ (ʜʦ 10 ʤ/ʩ) ʧʝʨʝʜʘʯʘʭ. 

ʈʦʣʠʢʦʚʳʝ ʠ ʚʪʫʣʦʯʥʳʝ ʮʝʧʠ ʙʳʚʘʶʪ ʦʜʥʦʨʷʜʥʳʝ ʠ ʤʥʦʛʦʨʷʜʥʳʝ. ʅʘʠʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ 

ʥʘʭʦʜʷʪ ʨʦʣʠʢʦʚʳʝ ʮʝʧʠ ʩ ʯʠʩʣʦʤ ʨʷʜʦʚ 1é 4, ʘ ʚʪʫʣʦʯʥʳʝ ʦʜʥʦ- ʠ ʜʚʫʭʨʷʜʥʳʝ. ʇʨʠʤʝʥʝʥʠʝ ʤʥʦ-

ʛʦʨʷʜʥʳʭ ʮʝʧʝʡ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʰʘʛ ʮʝʧʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʛʘʙʘʨʠʪʳ ʧʝʨʝʜʘʯʠ ʚ ʧʣʦʩ-

ʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʢ ʦʩʷʤ ʠ ʩʥʠʟʠʪʴ ʚ ʥʠʭ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ. 

 

ʊʝʤʘ 14. ʆʩʠ ʠ ʚʘʣʳ. 

 

ɿʫʙʯʘʪʳʝ ʢʦʣʝʩʘ, ʰʢʠʚʳ, ʤʫʬʪʳ ʨʘʟʤʝʱʘʶʪ ʥʘ ʚʘʣʘʭ ʠ ʦʩʷʭ. ɺʘʣʳ ʥʝ ʪʦʣʴʢʦ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʥʘʛʨʫʞʝʥʥʳʝ ʜʝʪʘʣʠ, ʥʦ ʠ ʧʝʨʝʜʘʶʪ ʚʨʘʱʘʶʱʠʝ ʤʦʤʝʥʪʳ. ʇʦʵʪʦʤʫ ʚ ʥʠʭ 

ʚʦʟʥʠʢʘʶʪ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʠʟʛʠʙʘ ʠ ʢʨʫʯʝʥʠʷ, ʘ ʠʥʦʛʜʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠ ʥʘʧʨʷʞʝʥʠʷ 

ʨʘʩʪʷʞʝʥʠʷ ʠʣʠ ʩʞʘʪʠʷ. ʅʝʢʦʪʦʨʳʝ ʚʘʣʳ, ʥʘʟʳʚʘʝʤʳʝ ʪʦʨʩʠʦʥʥʳʤʠ, ʥʝ ʥʝʩʫʪ ʥʘ ʩʝʙʝ 

ʜʝʪʘʣʝʡ, ʘ ʪʦʣʴʢʦ ʧʝʨʝʜʘʶʪ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ. 

ʆʩʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʘʣʦʚ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ ʥʝ ʧʝʨʝʜʘʶʪ ʠ ʧʦʵʪʦʤʫ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʥʘ ʠʟ-

ʛʠʙ. ɺʘʣ ʚʩʝʛʜʘ ʚʨʘʱʘʝʪʩʷ, ʘ ʦʩʠ ʙʳʚʘʶʪ ʥʝʧʦʜʚʠʞʥʳʤʠ ʠ ʧʦʜʚʠʞʥʳʤʠ, ʚʨʘʱʘʶʱʠʤʠʩʷ ʚʤʝʩʪʝ ʩ 

ʥʘʩʘʞʝʥʥʳʤʠ ʥʘ ʥʠʭ ʜʝʪʘʣʷʤʠ. ʆʧʦʨʘʤʠ ʜʣʷ ʚʘʣʦʚ ʠ ʚʨʘɦ ʘʶʱʠʭʩʷ ʦʩʝʡ ʩʣʫʞʘʪ ʧʦʜʰʠʧʥʠʢʠ. 

ʂʨʠʪʝʨʠʠ ʨʘʩʯʝʪʘ. ɺʘʣʳ ʠ ʦʩʠ ʨʘʩʩʯʠʪʳʚʘʶʪ ʥʘ ʧʨʦʯʥʦʩʪʴ, ʞʝʩʪʢʦʩʪʴ ʠ ʢʦʣʝʙʘʥʠʷ. ʆʩ-

ʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʚʘʣʦʚ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʠʭ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʨʘ-

ʙʦʪʝ - ʫʩʪʘʣʦʩʪʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʤʝʪʘʣʣʘ. 

ʉʠʣʳ ʠ ʚʨʘʱʘʶʱʠʝ ʤʦʤʝʥʪʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʟʫʙʯʘʪʳʭ, ʯʝʨʚʷʯʥʳʭ, ʮʝʧʥʳʭ ʠ ʜʨʫʛʠʭ ʧʝʨʝ-

ʜʘʯʘʭ ʩʦʟʜʘʶʪ ʥʘʛʨʫʟʢʠ ʥʘ ʚʘʣʳ. ʈʘʩʯʝʪ ʚʝʜʫʪ ʧʦ ʥʘʠʙʦʣʴʰʝʡ ʠʟ ʜʣʠʪʝʣʴʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘʛʨʫ-

ʟʦʢ. ɺʣʠʷʥʠʝ ʩʞʠʤʘʶʱʠʭ ʠʣʠ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʩʠʣ ʦʙʳʯʥʦ ʤʘʣʦ ʠ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʘʣʘ ʚʢʣʶʯʘʝʪ ʪʨʠ ʵʪʘʧʘ: ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ, ʨʘʟʨʘ-

ʙʦʪʢʫ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ. 

ʇʨʠ ʧʨʦʝʢʪʥʦʤ (ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ) ʨʘʩʯʝʪʝ ʧʨʠʙʣʠʞʝʥʥʦ ʦʧʨʝʜʝʣʷʶʪ ʠʟ ʫʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ 

ʧʨʠ ʢʨʫʯʝʥʠʠ ʜʠʘʤʝʪʨ ʚʘʣʘ ʠ ʧʨʦʚʦʜʷʪ ʝʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ. ʇʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ ʚʝʜʫʪ ʥʘ ʩʪʘʪʠ-

ʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ ʚʘʣʘ ʠ ʫʩʪʘʣʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʘ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʷʭ - ʥʘ ʞʝʩʪʢʦʩʪʴ ʠ 

ʢʦʣʝʙʘʥʠʷ. 

ʈʘʩʯʝʪ ʦʩʝʡ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʨʘʩʯʝʪʘ ʚʘʣʦʚ ʧʨʠ ʚʨʘʱʘʶʱʝʤ ʤʦʤʝʥʪʝ ʊ = 0. 

ʇʨʦʝʢʪʥʳʡ ʨʘʩʯʝʪ. ɺ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʟʚʝʩʪʝʥ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ, ʧʝ-

ʨʝʜʘʚʘʝʤʳʡ ʚʘʣʦʤ. ʈʘʩʯʝʪ ʚʘʣʘ ʚʝʜʫʪ ʪʦʣʴʢʦ ʥʘ ʢʨʫʯʝʥʠʝ ʧʦ ʩʥʠʞʝʥʥʳʤ ʜʦʧʫʩʢʘʝʤʳʤ ʥʘʧʨʷʞʝʥʠ-

ʷʤ. 

ʀʟ ʫʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ ʪʨʝʙʫʝʤʳʡ ʜʠʘʤʝʪʨ ʚʘʣʘ (ʚ ʤʠʣʣʠʤʝʪʨʘʭ) 
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ʛʜʝ ʊ - ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ, ʅĿʤʤ; [Ű] - ʜʦʧʫʩʢʘʝʤʦʝ ʢʘʩʘʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʄʇʘ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʮʝʥʠʪʴ ʜʠʘʤʝʪʨ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʚʘʣʘ ʤʦʞʥʦ, ʪʘʢʞʝ ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʜʠʘ-

ʤʝʪʨ ʪʦʛʦ ʚʘʣʘ, ʩ ʢʦʪʦʨʳʤ ʦʥ ʩʦʝʜʠʥʷʝʪʩʷ (ʚʘʣʳ ʧʝʨʝʜʘʶʪ ʦʜʠʥʘʢʦʚʳʡ ʤʦʤʝʥʪ ʊ ). ɽʩʣʠ ʚʳʭʦʜʥʦʡ 

ʢʦʥʝʮ ʚʝʜʫʱʝʛʦ ʚʘʣʘ ʩʦʝʜʠʥʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʦʡ ʤʫʬʪʦʡ ʩ ʚʘʣʦʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʪʦ ʦʥ ʜʦʣʞʝʥ 

ʙʳʪʴ ʧʨʠʥʷʪ ʙʣʠʟʢʠʤ ʢ ʜʠʘʤʝʪʨʫ ʚʘʣʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʠʘʤʝʪʨʦʚ ʚʘʣʘ ʦʢʨʫʛʣʷʶʪ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʦ ɻʆʉʊ 

6636-69. 
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ʆʢʦʥʯʘʪʝʣʴʥʦ ʨʘʟʤʝʨʳ ʚʘʣʘ ʦʧʨʝʜʝʣʷʶʪ ʧʦʩʣʝ ʧʦʜʙʦʨʘ ʧʦʜʰʠʧʥʠʢʦʚ, ʢʦʛʜʘ ʚʳʷʚʷʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʟʤʝʨʳ ʮʘʧʬ. 

ʇʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ ʚʘʣʦʚ. ʈʘʩʯʝʪ ʥʘ ʩʪʘʪʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ. ʈʘʩʯʝʪ ʚʝʜʫʪ ʢʘʢ ʧʨʦʚʝ-

ʨʦʯʥʳʡ ʧʦ ʵʢʚʠʚʘʣʝʥʪʥʦʤʫ ʤʦʤʝʥʪʫ ʚ ʮʝʣʷʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʚʘʣʘ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʥʘʛʨʫʞʝʥʥʳʡ ʫʯʘʩʪʦʢ ʠ ʦʮʝʥʠʪʴ ʜʠʘʤʝʪʨ ʚʘ-

ʣʘ ʚ ʦʧʘʩʥʦʤ ʩʝʯʝʥʠʠ.  

ʈʘʩʯʝʪ ʚʳʧʦʣʥʷʶʪ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 

1) ʩʦʩʪʘʚʣʷʶʪ ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ; 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʚʘʣʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʧʨʷʤʳʝ ʙʘʣʢʠ, ʣʝʞʘʱʠʝ ʥʘ 

ʰʘʨʥʠʨʥʳʭ ʦʧʦʨʘʭ. ʇʦʜʰʠʧʥʠʢʠ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʜʠʘʣʴʥʳʝ ʠ ʦʩʝʚʳʝ ʩʠʣʳ, 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʰʘʨʥʠʨʥʦ-ʥʝʧʦʜʚʠʞʥʳʝ ʦʧʦʨʳ, ʘ ʧʦʜʰʠʧʥʠʢʠ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʝ ʪʦʣʴʢʦ ʨʘʜʠ-

ʘʣʴʥʳʝ ʩʠʣʳ, ʢʘʢ ʰʘʨʥʠʨʥʦ-ʧʦʜʚʠʞʥʳʝ. 

ʆʩʥʦʚʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ ʥʘ ʚʘʣʳ ʷʚʣʷʶʪʩʷ ʩʠʣʳ ʦʪ ʧʝʨʝʜʘʯ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʯʝʨʝʟ ʥʘʩʘʞʝʥ-

ʥʳʝ ʥʘ ʥʠʭ ʜʝʪʘʣʠ: ʟʫʙʯʘʪʳʝ ʠʣʠ ʯʝʨʚʷʯʥʳʝ ʢʦʣʝʩʘ, ʟʚʝʟʜʦʯʢʠ, ʰʢʠʚʳ. ʕʪʠ ʩʠʣʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ 

ʰʠʨʠʥʝ ʚʝʥʮʘ ʢʦʣʝʩʘ, ʜʣʠʥʝ ʩʪʫʧʠʮʳ, ʰʠʨʠʥʝ ʧʦʜʰʠʧʥʠʢʘ ʠ ʪ. ʧ. ʅʘ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤʘʭ ʩʠʣʳ ʠ 

ʚʨʘʱʘʶʱʠʝ ʤʦʤʝʥʪʳ ʠʟʦʙʨʘʞʘʶʪ ʢʘʢ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ, ʧʨʠʣʦʞʝʥʥʳʝ ʚ ʧʦʣʶʩʝ ʟʘʮʝʧʣʝʥʠʷ ʠ ʩʝ-

ʨʝʜʠʥʝ ʩʪʫʧʠʮ ʟʚʝʟʜʦʯʝʢ, ʰʢʠʚʦʚ. ʇʨʠʤʝʨ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3.1); 

2) ʦʧʨʝʜʝʣʷʶʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʦʧʦʨʘʤʠ ʠ ʩʠʣʘʤʠ, ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʘ ʚʘʣ; 

3) ʥʘʭʦʜʷʪ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʚʘʣ, ʚ ʜʚʫʭ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ 

ʧʣʦʩʢʦʩʪʷʭ (ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ), ʦʧʨʝʜʝʣʷʶʪ ʦʧʦʨʥʳʝ ʨʝʘʢʮʠʠ; 

4) ʩʪʨʦʷʪ ʵʧʶʨʳ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ MX , ʄY ʠ ʵʧʶʨʫ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʄ K (ʚʥʫʪʨʝʥ-

ʥʝʛʦ ʩʠʣʦʚʦʛʦ ʬʘʢʪʦʨʘ); ʦʙʳʯʥʦ    ʄK  = ʊ; 

5) ʧʦ ʵʧʶʨʘʤ ʥʘʭʦʜʷʪ ʦʧʘʩʥʦʝ ʩʝʯʝʥʠʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʫʤʤʘʨ-

ʥʳʡ ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ 
22

X MMM US += ;  

  

6) ʜʣʷ ʦʧʘʩʥʦʛʦ ʩʝʯʝʥʠʷ ʩʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʥʘʠ-

ʙʦʣʴʰʠʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʥʘʭʦʜʷʪ ʵʢʚʠʚʘʣʝʥʪ-

ʥʳʡ ʤʦʤʝʥʪ  

22
ʕʂɺ ʊMM += S

;  

  

7) ʦʧʨʝʜʝʣʷʶʪ ʜʠʘʤʝʪʨ ʦʧʘʩʥʦʛʦ ʩʝʯʝʥʠʷ ʚʘʣʘ ʠ 

ʩʨʘʚʥʠʚʘʶʪ ʝʛʦ ʩ ʧʨʠʥʷʪʳʤ ʨʘʥʝʝ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ 

[ ]
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sÖ
²

,  

   

ʛʜʝ [sʀ] - ʜʦʧʫʩʢʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ: ʜʣʷ 

ʚʘʣʦʚ ʠ ʚʨʘʱʘʶʱʠʭʩʷ ʦʩʝʡ ʧʨʠʙʣʠʞʝʥʥʦ ʧʨʠʥʠʤʘʶʪ [sʀ] 

=  70... 80 ʄʇʘ, ʜʣʷ ʥʝʚʨʘʱʘʶʱʠʭʩʷ ʦʩʝʡ ʟʥʘʯʝʥʠʝ [sʀ] 
ʧʦʚʳʰʘʶʪ ʥʘ 75 %. 

ʈʘʩʯʝʪ ʧʦ ʵʢʚʠʚʘʣʝʥʪʥʦʤʫ ʤʦʤʝʥʪʫ ʥʝ ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ, ʝʩʣʠ ʥʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʚʘʣʘ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʨʘʩʯʝʪ ʥʘ ʫʩʪʘʣʦʩʪʴ.  

ʈʘʩʯʝʪ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʩʪʘʣʦʩʪʠ. ʈʘʩʯʝʪ ʚʝ-

ʜʫʪ ʢʘʢ ʧʨʦʚʝʨʦʯʥʳʡ ʚ ʬʦʨʤʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ  s ʜʣʷ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʦʧʘʩʥʳʭ ʩʝ-
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ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 
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ʯʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʶʪ ʭʘʨʘʢʪʝʨ ʵʧʶʨ ʠʟʛʠʙʘʶʱʠʭ ʠ ʢʨʫʪʷʱʠʭ ʤʦʤʝʥʪʦʚ, ʩʪʫʧʝʥʯʘʪʫʶ ʬʦʨ-

ʤʫ ʚʘʣʘ ʠ ʤʝʩʪʘ  ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ (ʛʘʣʪʝʣʠ, ʰʧʦʥʦʯʥʳʝ ʧʘʟʳ, ʰʣʠʮʳ, ʦʪʚʝʨʩʪʠʷ ʠ ʜʨ.). 

ʇʨʠ ʨʘʩʯʝʪʝ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʩʪʘʣʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʫʩʪʘʥʦʚʠʪʴ ʭʘʨʘʢʪʝʨ 

ʮʠʢʣʘ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʚʘʣ. ɺʩʣʝʜʩʪʚʠʝ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʥʘʧʨʷʞʝʥʠʷ ʠʟʛʠʙʘ 

ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʝʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʠʟʤʝʥʷʶʪʩʷ ʧʦ ʩʠʤʤʝʪʨʠʯʥʦʤʫ ʮʠʢʣʫ, ʜʘʞʝ ʧʨʠ ʧʦ-

ʩʪʦʷʥʥʦʡ ʥʘʛʨʫʟʢʝ, ʘ ʥʘʧʨʷʞʝʥʠʷ ʢʨʫʯʝʥʠʷ - ʧʦ ʦʪʥʫʣʝʚʦʤʫ ʮʠʢʣʫ. ɺʳʙʦʨ ʦʪʥʫʣʝʚʦʛʦ ʮʠʢʣʘ ʜʣʷ 

ʥʘʧʨʷʞʝʥʠʡ ʢʨʫʯʝʥʠʷ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʙʦʣʴh ʠʥʩʪʚʦ ʚʘʣʦʚ ʧʝʨʝʜʘʶʪ ʧʝʨʝʤʝʥʥʳʝ ʧʦ ʟʥʘʯʝʥʠʶ, 

ʥʦ ʧʦʩʪʦʷʥʥʳʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʚʨʘʱʘʶʱʠʝ ʤʦʤʝʥʪʳ (ʟʥʘʢ ʤʦʤʝʥʪʘ ʠʟʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʫ ʨʝʚʝʨ-

ʩʠʚʥʳʭ ʧʝʨʝʜʘʯ). ʇʠʢʦʚʳʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʥʘʛʨʫʟʢʠ, ʯʠʩʣʦ ʮʠʢʣʦʚ ʠʟʤʝʥʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʚʝʣʠ-

ʢʦ, ʥʝ ʚʣʠʷʶʪ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʚʘʣʦʚ ʫʩʪʘʣʦʩʪʠ. 

ʋʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʚʘʣʘ ʟʘʧʠʰʝʤ ʢʘʢ 
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ʛʜʝ ss  ,  ts   - ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʥʦʨʤʘʣʴʥʳʤ ʠ ʢʘʩʘ-

ʪʝʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ (ʩʤ. ʛʣʘʚʫ 1); []s  - ʪʨʝʙʫʝʤʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ. 

ɾʝʩʪʢʦʩʪʴ ʚʘʣʦʚ. ʈʘʩʯʝʪ ʥʘ ʧʨʦʯʥʦʩʪʴ ʥʝ ʚʩʝʛʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʫʶ ʞʝʩʪʢʦʩʪʴ (ʠʟ-

ʛʠʙʥʫʶ ʠ ʢʨʫʪʠʣʴʥʫʶ) ʚʘʣʦʚ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʧʦʜʰʠʧʥʠʢʦʚ, ʧʝʨʝʜʘʯ, ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʤʝʭʘʥʠʟʤʦʚ ʠ ʜʨ. ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʦʛʠʙʝ ʚʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʢʦʩ ʟʫʙʯʘʪʳʭ 

ʢʦʣʝʩ, ʚʦʟʨʘʩʪʘʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʧʦ ʜʣʠʥʝ ʟʫʙʘ, ʚʦʟʤʦʞʥʦ ʟʘʱʝʤʣʝʥʠʝ 

ʪʝʣ ʢʘʯʝʥʠʷ ʚ ʧʦʜʰʠʧʥʠʢʘʭ. 

ʆʜʥʘʢʦ ʚʘʣʳ ʨʝʜʫʢʪʦʨʦʚ ʦʙʳʯʥʦ ʥʘ ʞʝʩʪʢʦʩʪʴ ʥʝ ʧʨʦʚʝʨʷʶʪ, ʪʘʢ ʢʘʢ ʜʣʷ ʥʠʭ ʧʨʠʥʠʤʘʶʪ 

ʧʦʚʳʰʝʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʚʘʣʳ ʯʝʨʚʷʢʦʚ, ʢʦʪʦʨʳʝ 

ʠʥʦʛʜʘ ʧʨʦʚʝʨʷʶʪ ʥʘ ʠʟʛʠʙʥʫʶ ʞʝʩʪʢʦʩʪʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʯʝʨʚʷʯʥʦʛʦ ʟʘʮʝʧ-

ʣʝʥʠʷ. 

ʅʘʟʥʘʯʝʥʠʝ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ʇʦʜʰʠʧʥʠʢʠ ʩʣʫʞʘʪ ʦʧʦʨʘʤʠ ʜʣʷ ʚʘʣʦʚ ʠ ʚʨʘʱʘʶʱʠʭʩʷ 

ʦʩʝʡ. ʆʥʠ ʚʦʩʧʨʠʥʠʤʘʶʪ ʨʘʜʠʘʣʴʥʳʝ ʠ ʦʩʝʚʳʝ ʥʘʛʨʫʟʢʠ, ʧʨʠʣʦʞʝʥʥʳʝ ʢ ʚʘʣʫ, ʠ ʩʦʭʨʘʥʷʶʪ ʟʘʜʘʥ-

ʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʩʠ ʚʨʘʱʝʥʠʷ ʚʘʣʘ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʩʥʠʞʝʥʠʷ ʢ.ʧ.ʜ. ʤʝʭʘʥʠʟʤʘ ʧʦʪʝʨʠ ʚ ʧʦʜʰʠʧʥʠ-

ʢʘʭ ʜʦʣʞʥʳ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʳʤʠ. ʆʪ ʢʘʯʝʩʪʚʘ ʧʦʜʰʠʧʥʠʢʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʨʘ-

ʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʤʘʰʠʥ. 

ʇʦ ʚʠʜʫ ʪʨʝʥʠʷ ʨʘʟʣʠʯʘʶʪ: ʧʦʜʰʠʧʥʠʢʠ ʩʢʦʣʴʞʝʥʠʷ ʠ ʧʦʜʰʠʧʥʠʢʠ ʢʘʯʝʥʠʷ, ʫ ʢʦʪʦʨʳʭ ʪʨʝ-

ʥʠʝ ʩʢʦʣʴʞʝʥʠʷ ʟʘʤʝʥʷʶʪ ʪʨʝʥʠʝʤ ʢʘʯʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʪʘʥʦʚʢʠ ʰʘʨʠʢʦʚ ʠʣʠ ʨʦʣʠʢʦʚ ʤʝʞʜʫ 

ʦʧʦʨʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʧʦʜʰʠʧʥʠʢʘ ʠ ʚʘʣʘ. 

ʇʦ ʚʦʩʧʨʠʥʠʤʘʝʤʦʡ ʥʘʛʨʫʟʢʝ ʨʘʟʣʠʯʘʶʪ ʧʦʜʰʠʧʥʠʢʠ: ʨʘʜʠʘʣʴʥʳʝ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʝ ʨʘʜʠ-

ʘʣʴʥʳʝ ʥʘʛʨʫʟʢʠ; ʫʧʦʨʥʳʝ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʝ ʦʩʝʚʳʝ ʥʘʛʨʫʟʢʠ; ʨʘʜʠʘʣʲʥʦ-ʫʧʦʨʥʳʝ, ʚʦʩʧʨʠʥʠ-

ʤʘʶʱʠʝ ʨʘʜʠʘʣʴʥʳʝ ʠ ʦʩʝʚʳʝ ʥʘʛʨʫʟʢʠ. 

 

ʇʦʜʰʠʧʥʠʢʠ ʩʢʦʣʴʞʝʥʠʷ - ʵʪʦ ʦʧʦʨʳ ʚʨʘʱʘʶʱʠʭʩʷ ʜʝʪʘʣʝʡ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʫʩʣʦʚʠʷʭ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʛʦ ʩʢʦʣʴʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʮʘʧʬʳ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ ʧʦʜʰʠʧʥʠʢʘ, ʨʘʟʜʝʣʝʥʥʳʝ 

ʩʣʦʝʤ ʩʤʘʟʢʠ. 

ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ ʚʦʩʧʨʠʥʠʤʘʝʤʳʭ ʥʘʛʨʫʟʦʢ ʧʦʜʰʠʧʥʠʢʠ ʩʢʦʣʴʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʨʘʜʠʘʣʴ-

ʥʳʤʠ ʠ ʫʧʦʨʥʳʤʠ. ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʜʝʡʩʪʚʠʠ ʨʘʜʠʘʣʴʥʳʭ ʠ ʦʩʝʚʳʭ ʥʘʛʨʫʟʦʢ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ 

ʨʘʜʠʘʣʴʥʳʝ ʠ ʫʧʦʨʥʳʝ ʧʦʜʰʠʧʥʠʢʠ ʩʦʚʤʝʩʪʥʦ, ʨʝʞʝ ʧʨʠʤʝʥʷʶʪ ʨʘʜʠʘʣʴʥʦ-ʫʧʦʨʥʳʝ ʧʦʜʰʠʧʥʠʢʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ʨʘʟʣʠʯʘʶʪ: ʧʦʜʰʠʧʥʠʢʠ ʩʫʭʦʛʦ ʪʨʝʥʠʷ (ʙʝʟ 
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ʩʤʘʟʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʥʘ ʪʚʝʨʜʳʭ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʘʭ); ʧʦʜʰʠʧʥʠʢʠ ʧʦʣʫʞʠʜʢʦʩʪʥʦʛʦ 

(ʛʨʘʥʠʯʥʦʛʦ) ʠʣʠ ʞʠʜʢʦʩʪʥʦʛʦ ʪʨʝʥʠʷ (ʩ ʞʠʜʢʠʤ ʩʤʘʟʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ); ʧʦʜʰʠʧʥʠʢʠ ʩ ʛʘʟʦʚʳʤ 

ʩʤʘʟʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʧʦʜʰʠʧʥʠʢʦʚ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʤʘ-

ʰʠʥʳ, ʚ ʢʦʪʦʨʦʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ. ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦʜʰʠʧʥʠʢʦʚ:  ʢʦʨʧʫʩ ʠ ʚʢʣʘʜʳʰ, ʘ ʪʘʢʞʝ 

ʩʤʘʟʳʚʘʶʱʠʝ ʠ ʟʘʱʠʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʂʦʨʧʫʩ ʧʦʜʰʠʧʥʠʢʘ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʦʪʜʝʣʴʥʫʶ ʣʠʪʫʶ ʠʣʠ ʩʚʘʨʥʫʶ ʜʝʪʘʣʴ, ʧʨʠ-

ʩʦʝʜʠʥʷʝʤʫʶ ʢ ʤʘʰʠʥʝ, ʠʣʠ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʟʘ ʦʜʥʦ ʮʝʣʦʝ ʩ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʥʝʧʦʜʚʠʞʥʦʡ ʜʝʪʘ-

ʣʴʶ (ʥʘʧʨʠʤʝʨ, ʩ ʨʘʤʦʡ ʤʘʰʠʥʳ) ʠʣʠ ʩ ʧʦʜʚʠʞʥʦʡ ʜʝʪʘʣʴʶ. 

 ɺ ʥʝʨʘʟʲʝʤʥʳʭ ʢʦʨʧʫʩʘʭ ʧʦʜʰʠʧʥʠʢʦʚ ʚʢʣʘʜʳʰ1 ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʪʫʣʢʫ ʠʟ 

ʘʥʪʠʬʨʠʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʟʘʧʨʝʩʩʦʚʘʥʥʫʶ ʚ ʢʦʨʧʫʩ. ʆʥʠ ʧʨʦʩʪʳ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʜʝʰʝʚʳ. 

ʆʜʥʘʢʦ ʠʤʝʶʪ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʪʘʢ ʢʘʢ ʥʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʧʝʥʩʠʨʦ-

ʚʘʪʴ ʠʟʥʦʩ ʚʪʫʣʢʠ. ʇʨʠʤʝʥʷʶʪ ʜʣʷ ʦʧʦʨ ʪʠʭʦʭʦʜʥʳʭ ʚʘʣʦʚ ʩ ʥʝʙʦʣʴʰʦʡ ʥʘʛʨʫʟʢʦʡ. 

ʈʘʟʲʝʤʥʳʡ ʢʦʨʧʫʩ ʩʦʩʪʦʠʪ ʠʟ ʦʩʥʦʚʘʥʠʷ 1 ʠ ʢʨʳʰʢʠ 4, ʩʦʝʜʠʥʝʥʥʳʭ ʚʠʥʪʘʤʠ, ʰʧʠʣʴʢʘʤʠ 

ʠʣʠ ʙʦʣʪʘʤʠ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʢʨʳʰʢʠ ʩʪʳʢ ʝʝ ʩ ʢʦʨʧʫʩʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʫʩ-

ʪʫʧʘʤʠ. ɺʪʫʣʢʘ ʨʘʟʜʝʣʝʥʘ (ʨʘʟʨʝʟʘʥʘ ʧʦ ʜʠʘʤʝʪʨʫ) ʥʘ ʜʚʘ ʚʢʣʘʜʳʰʘ 2 ʠ 3, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʚ ʢʦʨʧʫʩ ʠ ʚ ʢʨʳʰʢʫ ʠ ʧʨʝʜʦʭʨʘʥʷʶʪ ʦʪ ʧʨʦʚʦʨʘʯʠʚʘʥʠʷ ʰʪʠʬʪʦʤ 5. ʈʘʟʲʝʤ ʦʙʣʝʛʯʘʝʪ ʤʦʥʪʘʞ 

ʠʣʠ ʜʘʞʝ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʩʙʦʨʢʠ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʢʦʨʧʫʩʦʚ ʩʣʫʞʠʪ ʩʝʨʳʡ ʯʫʛʫʥ, ʦʙʣʘʜʘʶʱʠʡ ʭʦʨʦʰʠʤʠ ʣʠʪʝʡʥʳʤʠ ʩʚʦʡʩʪ-

ʚʘʤʠ. ɺʢʣʘʜʳʰ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʜʝʪʘʣʴʶ ʧʦʜʰʠʧʥʠʢʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦʩʧʨʠ-

ʥʠʤʘʶʱʝʡ ʧʝʨʝʜʘʚʘʝʤʫʶ ʮʘʧʬʦʡ ʥʘʛʨʫʟʢʫ. ɺʳʙʦʨ ʤʘʪʝʨʠʘʣʘ ʚʢʣʘʜʳʰʘ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ, ʭʘʨʘʢʪʝʨʘ ʥʘʛʨʫʟʢʠ, ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʮʘʧʬʳ, ʨʝʞʠʤʘ ʩʤʘʟʢʠ. ʕʪʦʪ ʤʘʪʝʨʠʘʣ ʜʦʣʞʝʥ 

ʦʙʣʘʜʘʪʴ ʭʦʨʦʰʠʤʠ ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʜʦʩʪʘʪʦʯʥʦʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ, ʪʝʧʣʦʧʨʦ-

ʚʦʜʥʦʩʪʴʶ ʠ ʭʦʨʦʰʦ ʧʨʠʨʘʙʘʪʳʚʘʪʴʩʷ.  

ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʚʢʣʘʜʳʰʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʘʥʪʠʬʨʠʢʮʠʦʥʥʦʛʦ ʯʫʛʫʥʘ, ʙʨʦʥʟʳ, 

ʩʧʣʘʚʦʚ ʥʘ ʘʣʶʤʠʥʠʝʚʦʡ ʦʩʥʦʚʝ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʥʘʛʨʫʟʢʘʭ ʠ ʭʦʨʦʰʝʤ ʩʤʘʟʳʚʘʥʠʠ 

ʧʦʜʰʠʧʥʠʢʦʚ.  

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ ʚʢʣʘʜʳʰʝʡ ʧʨʠʤʝʥʷʶʪ ʪʘʢʞʝ ʤʝʪʘʣʣʦʢʝʨʘʤʠʢʫ (ʞʝʣʝʟʦʛʨʘʬʠʪʥʳʝ ʠ 

ʙʨʦʥʟʦ-ʛʨʘʬʠʪʥʳʝ ʚʢʣʘʜʳʰʠ), ʢʦʪʦʨʘʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʚʪʫʣʢʘʤ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ.  

ʅʝʤʝʪʘʣʣʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ: ʧʣʘʩʪʤʘʩʩʳ (ʪʝʢʩʪʦʣʠʪ, ʢʘʧʨʦʥ, ʜʨʝʚʝʩʥʦ-ʩʣʦʠʩʪʳʝ ʧʣʘʩʪʠʢʠ 

ʠ ʜʨ.); ʪʚʝʨʜʳʝ ʧʦʨʦʜʳ ʜʝʨʝʚʘ (ʩʘʤʰʠʪ, ʙʫʢ, ʜʫʙ, ʛʨʘʙ); ʧʨʝʩʩʦʚʘʥʥʫʶ ʜʨʝʚʝʩʠʥʫ; ʨʝʟʠʥʫ ʠʩʧʦʣʴ-
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ʟʫʶʪ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʠ ʥʘʛʨʫʟʢʘʭ. ʀʭ ʜʦʩʪʦʠʥʩʪʚʘ - ʭʦʨʦʰʘʷ ʧʨʠʨʘʙʘʪʳʚʘʝʤʦʩʪʴ, ʦʪʩʫʪ-

ʩʪʚʠʝ ʟʘʝʜʘʥʠʷ ʥʘ ʚʘʣʫ, ʚʦʟʤʦʞʥʦʩʪʴ ʩʤʘʟʳʚʘʥʠʷ ʠ ʦʭʣʘʞʜʝʥʠʷ ʚʦʜʦʡ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʧʦʜʰʠʧʥʠ-

ʢʦʚ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ, ʚʦʜʷʥʳʭ ʥʘʩʦʩʦʚ ʠ ʜʨ. 

ʇʦʜʰʠʧʥʠʢʠ ʩʢʦʣʴʞʝʥʠʷ ʧʨʠʤʝʥʷʶʪ ʚ ʩʝʧʘʨʘʪʦʨʘʭ, ʜʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʰʧʠʥʜʝʣʝʡ 

ʩʪʘʥʢʦʚ, ʚ ʛʘʟʦʚʳʭ ʪʫʨʙʠʥʘʭ, ʮʝʥʪʨʠʬʫʛʘʭ, ʜʚʠʛʘʪʝʣʷʭ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ (ʢʦʣʝʥʯʘʪʳʝ ʚʘʣʳ ʫʩ-

ʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʧʦʜʰʠʧʥʠʢʠ ʩʢʦʣʴʞʝʥʠʷ), ʚ ʦʩʦʙʦ ʪʷʞʝʣʳʭ ʤʘʰʠʥʘʭ (ʧʨʦʢʘʪʥʳʝ ʩʪʘʥʳ, ʢʘʤʥʝʜ-

ʨʦʙʠʣʢʠ). 

ɼʦʩʪʦʠʥʩʪʚʘ ʧʦʜʰʠʧʥʠʢʦʚ: ʚʳʩʦʢʘʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʠ ʫʜʘʨʥʳʭ 

ʥʘʛʨʫʟʢʘʭ; ʤʘʣʳʝ ʛʘʙʘʨʠʪʳ ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ; ʙʝʩʰʫʤʥʦʩʪʴ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʚʠʙʨʦʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʚʘʣʘ ʧʨʠ ʨʘʙʦʪʝ ʧʦʜʰʠʧʥʠʢʘ ʚ ʨʝʞʠʤʝ ʞʠʜʢʦʩʪʥʦʛʦ ʪʨʝʥʠʷ (ʤʘʩʣʷʥʳʡ ʩʣʦʡ ʤʝʞʜʫ ʧʦ-

ʚʝʨʭʥʦʩʪʷʤʠ ʮʘʧʬʳ ʠ ʚʢʣʘʜʳʰʘ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʛʘʩʠʪʴ ʢʦʣʝʙʘʥʠʷ); ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʚ 

ʦʩʦʙʳʭ ʫʩʣʦʚʠʷʭ: ʭʠʤʠʯʝʩʢʠ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ, ʧʨʠ ʙʝʜʥʦʡ ʠ ʟʘʛʨʷʟʥʝʥʥʦʡ ʩʤʘʟʢʝ; ʥʝʟʘʤʝʥʠ-

ʤʦʩʪʴ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʦ ʫʩʣʦʚʠʷʤ ʩʙʦʨʢʠ ʧʦʜʰʠʧʥʠʢ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʟʲʝʤʥʳʤ (ʥʘ ʰʝʡʢʘʭ 

ʢʦʣʝʥʯʘʪʳʭ ʚʘʣʦʚ); ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʅʝʜʦʩʪʘʪʢʠ: ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʥʘ ʪʨʝʥʠʝ (ʵʪʦ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʜʰʠʧʥʠʢʘʤ, ʨʘʙʦʪʘʶʱʠʤ ʚ 

ʨʝʞʠʤʝ ʞʠʜʢʦʩʪʥʦʛʦ ʪʨʝʥʠʷ), ʟʥʘʯʠʪʝʣʴʥʳʝ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʚ ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʙʨʦʥʟʘ, ʙʘʙʙʠʪ) ʜʣʷ ʚʢʣʘʜʳʰʝʡ, ʩʨʘʚʥʠʪʝʣʴʥʘʷ 

ʩʣʦʞʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʩʤʘʟʢʠ, ʥʝ  ʦʙʝʩʧʝʯʝʥʘ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ ʧʦʜʰʠʧʥʠʢʦʚ ʧʨʠ ʨʝʤʦʥʪʝ, ʪʘʢ 

ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ  ʪʠʧʦʚ ʧʦʜʰʠʧʥʠʢʦʚ ʥʝ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦ. 

ʇʦʜʰʠʧʥʠʢʠ ʩʢʦʣʴʞʝʥʠʷ ʨʘʙʦʪʘʶʪ ʧʨʠ ʥʘʣʠʯʠʠ ʩʤʘʟʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʝʞʜʫ ʮʘʧʬʦʡ ʚʘʣʘ 

ʠ ʚʢʣʘʜʳʰʝʤ. 

 

ʊʝʤʘ 15. ʄʫʬʪʳ.ʋʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʢʦʥʮʦʚ ʚʘʣʦʚ, ʠʣʠ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ 

ʚʘʣʦʚ ʩ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʥʠʭ ʜʝʪʘʣʷʤʠ (ʟʫʙʯʘʪʳʤʠ ʢʦʣʝʩʘʤʠ, ʟʚʝʟʜʦʯʢʘʤʠ ʠ ʜʨ.), ʥʘʟʳʚʘʶʪ 

ʤʫʬʪʘʤʠ. 

 

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʤʫʬʪ - ʧʝʨʝʜʘʯʘ ʚʨʘʱʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʚʝʣʠʯʠʥʳ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ. ʅʘʨʷʜʫ ʩ ʧʝʨʝʜʘʯʝʡ ʚʨʘʱʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʤʫʬʪʳ ʚʧrʦʣʥʷʶʪ ʨʷʜ ʜʨʫʛʠʭ ʬʫʥʢʮʠʡ:  

- ʦʙʝʩʧʝʯʝʥʠʝ ʚʟʘʠʤʥʦʡ ʥʝʧʦʜʚʠʞʥʦʩʪʠ ʩʦʝʜʠʥʷʝʤʳʭ ʜʝʪʘʣʝʡ (ʞʝʩʪʢʠʝ, ʠʣʠ ʛʣʫʭʠʝ ʤʫʬ-

ʪʳ);  

- ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʠ ʩʤʝʱʝʥʠʷʭ ʦʩʝʡ ʩʦʝʜʠʥʷʝʤʳʭ ʚʘʣʦʚ (ʢʦʤʧʝʥʩʠʨʫʶʱʠʝ ʠ ʧʦʜʚʠʞ-

ʥʳʝ ʤʫʬʪʳ); 

- ʫʣʫʯʰʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʚʦʜʘ (ʫʧʨʫʛʠʝ ʤʫʬʪʳ); 

- ʦʛʨʘʥʠʯʝʥʠʝ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʤʦʤʝʥʪʘ (ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʝ ʤʫʬʪʳ); 

- ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʠʣʠ ʨʘʟʲʝʜʠʥʝʥʠʷ ʩʦʝʜʠʥʷʝʤʳʭ ʚʘʣʦʚ ʠ ʜʨʫʛʠʭ ʜʝʪʘʣʝʡ ʥʘ ʭʦʜʫ ʠ 

ʥʝʧʦʜʚʠʞʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʫʧʨʘʚʣʷʝʤʳʝ ʤʫʬʪʳ); 

- ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʤʦʤʝʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ (ʤʫʬʪʳ ʮʝʥʪʨʦ-

 



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  

 

56 
 

ʙʝʞʥʳʝ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʜʨ.); 

- ʧʝʨʝʜʘʯʘ ʤʦʤʝʥʪʘ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʦʙʛʦʥʥʳʝ ʤʫʬʪʳ) ʠ ʧʨ. 

ʂʣʘʩʩʠʬʠʮʠʨʫʶʪ ʤʫʬʪʳ ʧʦ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʟʥʘʯʝʥʠʶ ʠ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʀʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʤʫʬʪ, ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ, ʥʦ ʠ ʧʨʠʥʮʠʧʦʤ ʜʝʡʩʪʚʠʷ: ʤʝʭʘʥʠʯʝʩʢʠʝ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ, ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʝ ʠ ʜʨ.  

ʇʦ ʭʘʨʘʢʪʝʨʫ ʩʦʝʜʠʥʝʥʠʷ ʚʘʣʦʚ ʤʫʬʪʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʥʝʫʧʨʘʚʣʷʝʤʳʝ (ʧʦʩʪʦʷʥʥʳʝ), 

ʫʧʨʘʚʣʷʝʤʳʝ ʠ ʩʘʤʦʫʧʨʘʚʣʷʝʤʳʝ (ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ). 

ʇʦʩʪʦʷʥʥʳʝ (ʥʝʨʘʩʮʝʧʣʷʝʤʳʝ) ʤʫʬʪʳ (ʚʝʜʫʱʘʷ ʠ ʚʝʜʦʤʘʷ ʧʦʣʫʤʫʬʪʳ ʩʦʝʜʠʥʝʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʩʪʦʷʥʥʦ) ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʝʣʷʪ ʥʘ ʛʣʫʭʠʝ ʠ ʢʦʤʧʝʥʩʠʨʫʶʱʠʝ. ɻʣʫʭʠʝ ʤʫʬʪʳ 

(ʚʪʫʣʦʯʥʳʝ, ʬʣʘʥʮʝʚʳʝ ʠ ʜʨ.) ʞʝʩʪʢʦ ʩʦʝʜʠʥʷʶʪ ʚʘʣʳ. 

ʂʦʤʧʝʥʩʠʨʫʶʱʠʝ ʤʫʬʪʳ ʤʦʛʫʪ ʙʳʪʴ ʞʝʩʪʢʠʤʠ (ʟʫʙʯʘʪʳʝ, ʮʝʧʥʳʝ, ʢʫʣʘʯʢʦʚʳʝ ʠ ʜʨ.) ʠ 

ʫʧʨʫʛʠʤʠ (ʚʪʫʣʦʯʥʦ-ʧʘʣʴʮʝʚʳʝ, ʩʦ ʟʤʝʝʚʠʜʥʳʤʠ ʧʨʫʞʠʥʘʤʠ ʠ ʜʨ.). ʇʝʨʚʳʝ ʢʦʤʧʝʥʩʠʨʫʶʪ 

ʥʝʪʦʯʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʤʦʥʪʘʞʘ ʤʝʭʘʥʠʟʤʘ, ʚʪʦʨʳʝ ʩʤʷʛʯʘʶʪ ʪʦʣʯʢʠ ʠ ʫʜʘʨʳ ʧʨʠ ʝʛʦ 

ʨʘʙʦʪʝ. 

ʋʧʨʘʚʣʷʝʤʳʝ (ʩʮʝʧʥʳʝ) ʤʫʬʪʳ (ʢʫʣʘʯʢʦʚʳʝ ʠʣʠ ʬʨʠʢʮʠʦʥʥʳʝ) ʧʦʟʚʦʣʷʶʪ ʩʦʝʜʠʥʷʪʴ ʠ 

ʨʘʟʲʝʜʠʥʷʪʴ ʚʘʣʳ, ʢʘʢ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ, ʪʘʢ ʠ ʚʦ ʚʨʝʤʷ ʦʩʪʘʥʦʚʢʠ ʩ ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʟʤʘ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʉʘʤʦʫʧʨʘʚʣʷʝʤʳʝ ʤʫʬʪʳ (ʩʦ ʩʨʝʟʥʳʤ ʰʪʠʬʪʦʤ, ʮʝʥʪʨʦʙʝʞʥʳʝ, ʦʙʛʦʥʥʳʝ ʠ ʜʨ.) ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʳ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠ ʨʘʟʲʝʜʠʥʝʥʠʷ ʚʘʣʦʚ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʨʝʞʠʤʘ ʠʭ ʨʘʙʦʪʳ, 

ʪ. ʝ. ʥʘʛʨʫʟʢʠ, ʩʢʦʨʦʩʪʠ ʠʣʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʫʬʪʳ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʳ. ʉʨʝʜʠ ʠʭ ʚʘʞʥʝʡʰʠʭ ʧʘʩʧʦʨʪʥʳʭ 

ʜʘʥʥʳʭ (ʛʘʙʘʨʠʪʳ, ʨʘʟʤʝʨʳ ʧʦʩʘʜʦʯʥʳʭ ʤʝʩʪ, ʤʘʩʩʘ, ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʠ ʜʨ.) ʫʢʘʟʳʚʘʶʪ ʧʝʨʝʜʘʚʘʝ-

ʤʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʊʪʘʙʣ . ʇʦʜʙʦʨ ʤʫʬʪʳ ʚʝʜʫʪ ʧʦ ʪʘʙʣʠʮʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʪʘʥʜʘʨʪʘ (ʚʝ-

ʜʦʤʩʪʚʝʥʥʦʡ ʥʦʨʤʘʣʠ): ʧʦ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʦ ʙʦʣʴʰʝʤʫ ʜʠʘʤʝʪʨʫ ʩʦʝʜʠʥʷʝʤʳʭ ʚʘʣʦʚ, 

ʨʘʩʯʝʪʥʦʤʫ ʚʨʘʱʘʶʱʝʤʫ ʤʦʤʝʥʪʫ ʠ ʧʨʦʚʝʨʷʝʪʩʷ ʧʨʝʜʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ. ʈʘʩʯʝʪʥʳʡ ʤʦ-

ʤʝʥʪ 

ʊʨʘʩʯ = k ʊʜʣ Ò ʊʪʘʙʣ  , 

 

ʛʜʝ ʊ ʜʣ - ʥʘʠʙʦʣʴʰʠʡ ʜʣʠʪʝʣʴʥʦ ʜʝʡʩʪʚʫʶʱʠʡ ʤʦʤʝʥʪ; k  - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ 

ʨʝʞʠʤ ʨʘʙʦʪʳ. 

ʂʦʵʬʬʠʮʠʝʥʪ k ʨʘʩʩʯʠʪʳʚʘʶʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦ ʩʧʝʢʪʨʝ ʥʘʛʨʫʞʝʥʠʷ ʩ ʫʯʝʪʦʤ ʚʣʠʷ-

ʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʜʝʪʘʣʝʡ ʤʫʬʪʳ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʪʘʢʠʭ ʜʘʥʥʳʭ ʧʦʣʴʟʫʶʪʩʷ ʧʨʠʙʣʠʞʝʥʥʳʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ ʚ ʠʟʚʝʩʪʥʦʡ ʩʪʝʧʝʥʠ 

ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʦʜ ʢʦʨʧʫʩʥʳʤʠ ʧʦʥʠʤʘʶʪ ʜʝʪʘʣʠ, ʦʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ çʥʝʩʪʠè ʤʘʰʠʥʳ, 

ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʠ ʫʟʣʳ ʨʘʟʣʠʯʥʳʭ ʧʨʠʚʦʜʦʚ, ʟʘʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʜʝʪʘʣʠ ʠ ʩʙʦʨʦʯʥʳʝ ʝʜʠʥʠʮʳ, 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʇʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʛʨʫʧʧʫ ʩʪʘʥʠʥ, ʛʨʫʧʧʫ 

ʬʫʥʜʘʤʝʥʪʥʳʭ ʧʣʠʪ ʠ ʛʨʫʧʧʫ ʢʦʨʧʫʩʥʳʭ ʜʝʪʘʣʝʡ. 

ʉʪʘʥʠʥʳ (ʨʘʤ)r çʥʝʩʫʪè ʥʘ ʩʝʙʝ ʦʩʥʦʚʥʳʝ ʫʟʣʳ ʤʘʰʠʥʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʭ ʧʨʘʚʠʣʴʥʦʝ ʚʟʘ-

ʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʢʘʢ ʚ ʧʦʜʚʠʞʥʦʤ, ʪʘʢ ʠ ʥʝʧʦʜʚʠʞʥʦʤ ʩʦʩʪʦʥ̫ʠʠ. 

ʅʘ ʧʣʠʪʘʭ ʟʘʢʨʝʧʣʷʶʪʩʷ ʤʘʰʠʥʳ ʠ ʠʭ ʧʨʠʚʦʜʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʥʠʥ ʦʥʠ ʥʝ ʠʤʝʶʪ ʥʘʧʨʘʚʣʷʁ-

ʱʠʭ. 

ʂʦʨʧʫʩʥʳʝ ʜʝʪʘʣʠ - ʜʝʪʘʣʠ ʩ ʥʝʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩʪʘʥʠʥ ʠ ʧʣʠʪ (ʢʨʦʥʰʪʝʡ-

ʥʳ ʠ ʜʨʫʛʠʝ ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʜʝʪʘʣʠ); ʧʦʜʚʠʞʥʳʝ ʢʦʨʧʫʩʥʳʝ ʜʝʪʘʣʠ (ʩʪʦʣʳ, ʧʦʣʟʫʥʳ, ʥʘʧʨʘʚ-

ʣʷʶʱʠʝ); ʢʦʨʧʫʩʳ ʢʦʨʦʙʦʢ, ʨʝʜʫʢʪʦʨʦʚ, ʧʦʜʰʠʧʥʠʢʦʚ; ʢ ʵʪʦʡ ʞʝ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪ ʢʦʞʫʭʠ ʠ ʢʨʳʰ-

ʢʠ. 

ʀʟʛʦʪʦʚʣʷʶʪ ʢʦʨʧʫʩʥʳʝ ʜʝʪʘʣʠ ʣʠʪʴʝʤ, ʩʚʘʨʢʦʡ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ. ʅʘ ʚʳʙʦʨ ʧʦ-



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  
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ʩʣʝʜʥʝʛʦ ʚʣʠʷʝʪ ʨʷʜ ʬʘʢʪʦʨʦʚ: ʥʘʛʨʫʞʝʥʥʦʩʪʴ ʜʝʪʘʣʝʡ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ, ʚʝʩʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 

ʜʨ. ʇʨʠ ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʦʜʥʦʪʠʧʥʳʭ ʠʟʜʝʣʠʡ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʠʭ ʥʘʛʨʫʞʝʥʥʦʩʪʠ ʧʨʝʜʧʦʯʪʠ-

ʪʝʣʴʥʝʝ ʣʠʪʴʝ; ʜʣʷ ʝʜʠʥʠʯʥʦʛʦ ʠ ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʥʘʛʨʫʞʝʥʥʦʩʪʠ 

ʜʝʪʘʣʝʡ ʠ ʞʝʩʪʢʠʭ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦ ʤʘʩʩʝ ʙʦʣʴʰʝ ʧʦʜʭʦʜʠʪ ʩʚʘʨʢʘ. ɺʝʩʴʤʘ ʵʬʬʝʢʪʠʚʝʥ ʢʦʤʙʠʥʠʨʦ-

ʚʘʥʥʳʡ ʩʧʦʩʦʙ, ʧʦʟʚʦʣʷʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʠ ʫʜʝʰʝʚʠʪʴ ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʦʨʧʫʩʥʳʭ ʜʝʪʘ-

ʣʝʡ, ʦʩʦʙʝʥʥʦ ʩʦ ʩʣʦʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʘʟʥʘʯʝʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʧʦʩʦʙʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʣʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ. 

ʆʩʥʦʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʧʨʠ ʣʠʪʴʝ ʷʚʣʷʝʪʩʷ ʩʝʨʳʡ ʯʫʛʫʥ, ʨʝʞʝ ʚʳʩʦʢʦʧʨʦʯʥʳʝ ʯʫʛʫʥʳ ʠ ʩʪʘʣʴ ʠʣʠ 

ʣʠʪʝʡʥʳʝ ʩʧʣʘʚʳ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ. ɼʣʷ ʩʚʘʨʥʳʭ ʢʦʨʧʫʩʥʳʭ ʜʝʪʘʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʫʛʣʝʨʦʜʠʩʪʳʝ 

ʩʪʘʣʠ (ɻʆʉʊ 380-94), ʫʛʣʝʨʦʜʠʩʪʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʩʪʘʣʠ (ɻʆʉʊ 1050-88) ʚ ʚʠʜʝ ʣʠʩʪʦʚ, ʧʦʣʦʩ, 

ʰʚʝʣʣʝʨʦʚ ʠ ʜʨʫʛʦʛʦ ʧʨʦʢʘʪʘ. ɺʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʣʘʩʪʤʘʩʩʳ, ʧʦʣʠʘʤʠʜʥʳʝ ʠ 

ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʇʦʣʫʯʝʥʥʳʝ ʣʠʪʴʝʤ ʠʣʠ ʧʨʝʩʩʦʚʘʥʠʝʤ ʠʟʜʝʣʠʷ ʠʟ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʫʩ-

ʣʦʚʠʷʭ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʢʘʟʳʚʘʶʪʩʷ ʜʝʰʝʚʳʤʠ, ʣʝʛʢʠʤʠ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʳʤʠ ʠ ʭʦʨʦʰʦ 

ʦʪʚʝʯʘʶʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʜʠʟʘʡʥʘ. 

ʋʧʣʦʪʥʝʥʠʷ ʥʝʧʦʜʚʠʞʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʂ ʯʠʩʣʫ ʩʦʝʜʠʥʝʥʠʡ, ʧʦʜʣʝʞʘʱʠʭ ʫʧʣʦʪʥʝʥʠʶ, ʦʪ-

ʥʦʩʷʪʩʷ ʙʦʣʪʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʢʦʨʧʫʩʦʚ ʨʘʟʣʠʯʥʳʭ ʘʧʧʘʨʘʪʦʚ ʚʳʩʦʢʦʛʦ ʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʢʨʳ-

ʰʝʢ ʨʝʜʫʢʪʦʨʦʚ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʤʘʰʠʥ. 

ʀʭ ʫʧʣʦʪʥʝʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʞʘʪʠʷ ʧʨʦʢʣʘʜʦʢ, ʢʦʣʝʮ ʠ ʜʨʫʛʠʭ ʫʧʣʦʪʥʷʶʱʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʧʨʠ ʟʘʪʷʞʢʝ ʙʦʣʪʦʚ. ʇʨʦʢʣʘʜʢʠ ʠ ʢʦʣʴʮʘ ʠʤʝʶʪ ʨʘʟʣʠʯʥʦʝ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʠ 

ʬʦʨʤʫ ʚ ʧʣʘʥʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʬʦʨʤʝ ʩʪʳʢʘ. ʀʭ ʠʟʛʦʪʦʚʣʷʶʪ ʠʟ ʣʠʩʪʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʢʘʨʪʦʥʘ, 

ʧʘʨʦʥʠʪʘ, ʘʩʙʝʩʪʘ, ʨʝʟʠʥʳ, ʘʣʶʤʠʥʠʷ, ʤʝʜʠ, ʩʪʘʣʠ ʠ ʜʨ.). ɺʳʙʦʨ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʵʣʝʤʝʥʪʘ 

ʧʨʦʠʟʚʦʜʷʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʩʞʘʪʠʷ, ʠʩʢʣʶʯʘʶʱʝʛʦ ʫʪʝʯʢʫ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ (ʧʨʠ ʤʦʥʪʘʞʝ ʧʦʜʰʠʧʥʠʢʦʚ ʠ ʪ. ʧ.) ʧʨʦʢʣʘʜʢʠ ʠʩʧʦʣʴʟʫʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʚ 

ʢʘʯʝʩʪʚʝ ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʠʥʦʛʜʘ ʧʨʦʢʣʘʜʢʫ (ʩʪʳʢ) ʧʝʨʝʜ ʧʦʩʪʘʥʦʚʢʦʡ ʧʨʦʤʘʟʳʚʘʶʪ ʢʨʘʩʢʦʡ, 

ʧʘʩʪʦʡ ʠʣʠ ʛʝʨʤʝʪʠʟʠʨʫʶʱʝʡ ʤʘʩʪʠʢʦʡ. 

ʋʧʣʦʪʥʝʥʠʝ ʧʦʜʚʠʞʥʳʭ ʜʝʪʘʣʝʡ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʧʣʦʪʥʝ-

ʥʠʷ ʚʳʩʪʫʧʘʶʱʠʭ ʠʟ ʢʦʨʧʫʩʦʚ ʚʨʘʱʘʶʱʠʭʩʷ ʭʚʦʩʪʦʚʠʢʦʚ ʚʘʣʦʚ. ɺ ʫʟʣʘʭ, ʛʜʝ ʨʘʙʦʯʘʷ ʞʠʜʢʦʩʪʴ ʠ 

ʩʤʘʟʢʘ ʥʝ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ, ʘ ʦʢʨʫʞʘʶʱʘʷ ʩʢʦʨʦʩʪʴ ʚʘʣʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 5... 7 ʤ/ʩ, ʧʨʠʤʝ-

ʥʷʶʪ ʢʦʥʪʘʢʪʥʳʝ (ʢʦʥʪʘʢʪʠʨʫʶʱʠʝ) ʫʧʣʦʪʥʝʥʠʷ ʚ ʚʠʜʝ ʤʘʥʞʝʪ. ʄʘʥʞʝʪʘ ʩʦʩʪʦʠʪ ʠʟ ʢʦʨʧʫʩʘ, 

ʚʳʧʦʣʥʝʥʥʦʛʦ ʠʟ ʙʝʥʟʦʤʘʩʣʦʩʪʦʡʢʦʡ ʨʝʟʠʥʳ, ʢʘʨʢʘʩʘ ʚ ʬʦʨʤʝ ʩʪʘʣʴʥʦʛʦ ʢʦʣʴʮʘ ɻ-ʦʙʨʘʟʥʦʛʦ ʩʝʯʝ-

ʥʠʷ ʠ ʙʨʘʩʣʝʪʥʦʡ ʧʨʫʞʠʥʳ, ʩʪʷʛʠʚʘʶʱʝʡ ʫʧʣʦʪʥʷʶʱʫʶ ʯʘʩʪʴ ʤʘʥʞʝʪʳ. ʂʘʨʢʘʩ ʧʨʠʜʘʝʪ ʤʘʥʞʝʪʝ 

ʪʨʝʙʫʝʤʫʶ ʞʝʩʪʢʦʩʪʴ. 

ɼʣʷ ʫʧʣʦʪʥʝʥʠʷ ʚʳʭʦʜʥʳʭ ʢʦʥʮʦʚ ʚʘʣʦʚ (ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʜʦ 6 ʤ/ʩ) ʧʨʠʤʝʥʷʶʪ ʫʧʨʫʛʠʝ 

ʩʪʘʣʥɹʳʝ ʰʘʡʙʳ ʪʦʣʱʠʥʦʡ 0,3...0,5 ʤʤ. 

ɹʝʩʢʦʥʪʘʢʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʫʧʣʦʪʥʝʥʠʷ ʜʝʪʘʣʝʡ, ʚʨʘʱʘʶʱʠʭʩʷ ʩ ʙʦʣʴʰʠʤʠ ʩʢʦʨʦ-

ʩʪʷʤʠ. ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʦʝ ʫʧʣʦʪʥʝʥʠʝ ʪʘʢʦʛʦ ʪʠʧʘ - ʱʝʣʝʚʦʝ. ɿʘʟʦʨ ʱʝʣʝʚʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʤʝʞʜʫ 

ʢʨʳʰʢʦʡ ʠ ʚʘʣʦʤ ʟʘʧʦʣʥʷʶʪ ʧʣʘʩʪʠʯʥʳʤ ʩʤʘʟʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʟʘʱʠʱʘʶʱʠʤ ʧʦʜʰʠʧʥʠʢ ʦʪ 

ʧʦʧʘʜʘʥʠʷ ʠʟʚʥʝ ʚʣʘʛʠ ʠ ʧʳʣʠ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʣʘʙʠʨʠʥʪʥʳʝ ʫʧʣʦʪʥʝʥʠʷ , ʚ ʢʦʪʦʨʳʭ ʫʧʣʦʪʥʷʶʱʠʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪ-

ʩʷ ʟʘ ʩʯʝʪ ʜʣʠʥʥʦʡ ʱʝʣʠ ʠʟ ʯʝʨʝʜʫʶʱʠʭʩʷ ʨʘʜʠʘʣʴʥʳʭ ʠ ʦʩʝʚʳʭ ʟʘʟʦʨʦʚ. 

         ʉʤʘʟʳʚʘʥʠʝ ʪʨʫʱʠʭʩʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ (ʙʦʣʪʦʚ, ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ, ʠ ʜʨ.) ʧʨʦʠʟʚʦʜʷʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʞʠʜʢʠʤʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʠʣʠ ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʤʘʩʣʘʤʠ, ʧʣʘʩʪʠʯʥʳʤʠ 

(ʢʦʥʩʠʩʪʝʥʪʥʳʤʠ) ʠ ʪʚʝʨʜʳʤʠ ʩʤʘʟʢʘʤʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʞʠʜʢʠʭ ʤʘʩʝʣ ʠʩʧʦʣʴʟʫʶʪ ʤʠʥʝʨʘʣʴʥʳʝ ʤʘʩʣʘ (ʠʥʜʫʩʪʨʠʘʣʴʥʦʝ, ʪʫʨʙʠʥʥʦʝ, ʪʨʘʥʩʬʦʨ-

ʤʘʪʦʨʥʦʝ, ʮʠʣʠʥʜʨʦʚʦʝ ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪ ʩʚʦʠ ʩʚʦʡʩʪʚʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 120Áʉ ʧʨʠ ʜʣʠ-

ʪʝʣʴʥʦʡ ʨʘʙʦʪʝ. 

ʂʘʣʴʮʠʝʚʳʝ ʩʤʘʟʢʠ (ʩʦʣʠʜʦʣʳ) ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʜʝʪʘʣʝʡ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 
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60Áʉ. ʅʘʪʨʠʝʚʳʝ ʩʤʘʟʢʠ (ʢʦʥʩʪʘʣʠʥʳ) ʙʦʣʝʝ ʪʫʛʦʧʣʘʚʢʠ, ʠʭ ʜʦʧʫʩʪʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʪʝʤʧʝ-

ʨʘʪʫʨʘʭ ʜʦ 100...20Áʉ. ʃʠʪʠʝʚʳʝ ʩʤʘʟʢʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʪ 60 ʜʦ 150... 200Áʉ. 

ʊʚʝʨʜʳʝ ʩʤʘʟʢʠ (ʢʦʣʣʦʠʜʘʣʴʥʳʡ ʛʨʘʬʠʪ, ʜʠʩʫʣʴʬʠʪ ʤʦʣʠʙʜʝʥʘ, ʬʪʦʨʠʩʪʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ 

ʪ. ʧ.) ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʜʝʪʘʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʚʘʢʫʫʤʝ, ʚ ʫʩʣʦʚʠʷʭ ʦʯʝʥʴ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ  (ʥʠʞʝ 

-100 Áʉ) ʠʣʠ ʚʝʩʴʤʘ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʩʚʳʰʝ 300Áʉ), ʧʨʠ ʨʘʙʦʪʝ ʚ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ, ʥʝ ʜʦ-

ʧʫʩʢʘʶʱʠʭ ʧʨʠʩʫʪʩʪʚʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʢʦʣʠʯʝʩʪʚʘ ʤʘʩʣʘ ʠʣʠ ʜʘʞʝ ʧʘʨʦʚ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ, ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʧʦʜʘʯʠ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʢ 

ʜʝʪʘʣʷʤ ʠ ʫʟʣʘʤ. 

ʈʘʟʦʚʦʝ ʠʣʠ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʟʘʢʣʘʜʳʚʘʥʠʝ, ʠʣʠ ʥʘʤʘʟʳʚʘʥʠʝ, ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʤʘʟʳʚʘʥʠʷ 

ʰʘʨʥʠʨʦʚ, ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʮʝʧʝʡ ʧʝʨʝʜʘʯ, ʥʠʟʢʦʦʙʦʨʦʪʥʳʭ ʧʦʜʰʠʧʥʠʢʦʚ ʩʢʦʣʴʞʝʥʠʷ, 

ʧʦʜʰʠʧʥʠʢʦʚ ʢʘʯʝʥʠʷ ʧʨʠ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʚʘʣʘ ʥʝ ʩʚʳʰʝ 10... 15 ʤ/ʩ ʠ ʜʨ. ʇʣʘʩʪʠʯʥʳʝ ʩʤʘʟʢʠ 

ʟʘʢʣʘʜʳʚʘʶʪ ʚ ʢʦʨʧʫʩʘ ʧʦʜʰʠʧʥʠʢʦʚ (ʚ ʦʙʲʝʤʝ 1/3é 1/2 ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ), ʥʘʤʘʟʳʚʘʶʪ 

ʧʨʠ ʩʙʦʨʢʝ ʠʣʠ ʧʦʜʘʶʪ ʧʝʨʠʦʜʠʯʝʩʢʠ ʯʝʨʝʟ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʤʘʟʦʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʢʦʣʧʘʯʢʦʚʫʶ 

ʤʘʩʣʝʥʢʫ, ʧʨʝʩʩ-ʤʘʩʣʝʥʢʫ ʧʦʜ ʰʧʨʠʮ. 

ʆʢʫʥʘʥʠʝʤ ʚ ʤʘʩʣʷʥʫʶ ʚʘʥʥʫ ʩʤʘʟʳʚʘʶʪ ʟʫʙʯʘʪʳʝ ʧʝʨʝʜʘʯʠ ʨʝʜʫʢʪʦʨʦʚ, ʢʦʨʦʙʦʢ ʧʝʨʝʜʘʯ, ʟʘʢʨʳ-

ʪʳʭ ʚʳʩʦʢʦʦʙʦʨʦʪʥʳʭ ʮʝʧʥʳʭ ʧʝʨʝʜʘʯ, ʘ ʪʘʢʞʝ ʰʘʨʠʢʦʧʦʜʰʠʧʥʠʢʦʚ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʧʦʪʝʨʴ ʥʘ 

ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʠ ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ ʤʘʩʣʘ ʪʠʭʦʭʦʜʥʳʝ ʢʦʣʝʩʘ ʧʦʛʨʫʞʘʶʪ ʥʘ 1/3 ʨʘʜʠʫʩʘ, ʘ ʙʳʩʪʨʦ-

ʭʦʜʥʳʝ ʢʦʣʝʩʘ - ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ ʦʜʥʫ ʠʣʠ ʜʚʝ ʚʳʩʦʪʳ ʟʫʙʘ. 

ɿʘʣʠʚʢʫ ʤʠʥʝʨʘʣʴʥʦʛʦ ʤʘʩʣʘ ʚ ʢʦʨʧʫʩ ʧʦʜʰʠʧʥʠʢʘ (ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʝʛʦ ʦʩʠ) 

ʧʨʦʠʟʚʦʜʷʪ ʜʦ ʫʨʦʚʥʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʣʦʞʝʥʠʶ ʮʝʥʪʨʘ ʪʝʣʘ ʢʘʯʝʥʠʷ, ʟʘʥʠʤʘʶʱʝʛʦ ʚ ʧʦʜ-

ʰʠʧʥʠʢʝ ʥʠʞʥʝʝ ʧʦʣʦʞʝʥʠʝ. 

ʇʦʜʘʯʘ ʩʤʘʟʢʠ ʬʠʪʠʣʷʤʠ ʠʣʠ ʜʦʟʠʨʫʶʱʝʡ ʤʘʩʣʝʥʢʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʩʤʘʟʳʚʘʥʠʷ 

ʚʳʩʦʢʦʦʙʦʨʦʪʥʳʭ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʧʦʜʰʠʧʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʮʝʧʥʳʭ ʧʝʨʝʜʘʯ. 

ʈʘʟʙʨʳʟʛʠʚʘʥʠʝʤ ʤʘʩʣʘ ʠʟ ʦʙʱʝʡ ʤʘʩʣʷʥʦʡ ʚʘʥʥʳ ʩʤʘʟʳʚʘʶʪ ʯʝʨʚʷʯʥʳʝ ʧʝʨʝʜʘʯʠ (ʧʨʠ ʥʠʞʥʝʤ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʯʝʨʚʷʢʘ), ʘ ʪʘʢʞʝ ʧʦʜʰʠʧʥʠʢʠ ʨʝʜʫʢʪʦʨʦʚ, ʢʦʨʦʙʦʢ ʧʝʨʝʜʘʯ ʩʪʘʥʢʦʚ ʠ ʘʚʪʦʤʦʙʠ-

ʣʝʡ. ʈʘʟʙʨʳʟʛʠʚʘʥʠʝ ʠ çʤʘʩʣʷʥʳʡ ʪʫʤʘʥè ʩʦʟʜʘʶʪʩʷ ʧʦʛʨʫʞʝʥʥʳʤʠ ʚ ʤʘʩʣʦ ʟʫʙʯʘʪʳʤʠ ʢʦʣʝʩʘʤʠ, 

ʤʘʩʣʦʨʘʟʙʨʳʟʛʠʚʘʶʱʠʤʠ ʢʦʣʮɹʘʤʠ. 

ʎʠʨʢʫʣʷʮʠʦʥʥʘʷ ʧʦʜʘʯʘ ʤʘʩʣʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʤʘʟʳʚʘʥʠʷ ʧʦʜʰʠʧʥʠʢʦʚ ʩʢʦʣʴʞʝʥʠʷ (ʨʘʙʦʪʘ ʚ 

ʨʝʞʠʤʝ ʞʠʜʢʦʩʪʥʦʛʦ ʪʨʝʥʠʷ) ʠ ʧʦʜʰʠʧʥʠʢʦʚ ʢʘʯʝʥʠʷ ʤʦʱʥʳʭ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʨʝʜʫʢʪʦʨʦʚ, 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ, ʮʝʥʪʨʠʬʫʛ ʠ ʜʨ. ʇʨʠ ʵʪʦʤ ʤʘʩʣʦ ʩ ʧʦʤʦʱʴʶ ʥʘʩʦʩʘ (ʰʝʩʪʝʨʝʥʯʘʪʦʛʦ, ʧʣʫʥʞʝʨ-

ʥʦʛʦ ʠ ʜʨ.) ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʜʦʩʪʘʚʣʷʝʪʩʷ ʢ ʜʝʪʘʣʷʤ ʠ ʨʘʟʙʨʳʟʛʠʚʘʝʪʩʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʩ ʧʦʤʦ-

ʱʴʶ ʩʪʨʫʡʥʳʭ ʬʦʨʩʫʥʦʢ, ʢʘʧʝʣʴʥʦ ʠ ʜʨ. 

ʉʤʘʟʢʫ ʧʨʠʙʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʨʦʠʟʚʦʜʷʪ ʦʙʳʯʥʦ ʚ ʧʨʦʮʝʩʩʝ ʩʙʦʨʢʠ, ʟʘʢʣʘʜʳʚʘʷ ʝʝ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, 

ʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʨʝʩʫʨʩʘ. 

 

ʊʝʤʘ 16. ɺʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ. ɼʦʧʫʩʢʠ ʠ ʧʦʩʘʜʢʠ. 

 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʨʝʤʦʥʪʘ ʤʘʰʠʥ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ. 

ɺʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ ʜʝʪʘʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʜʦʧʫʩʢʦʚ ʠ ʧʦʩʘʜʦʢ, ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʡ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. 

ɺʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ - ʵʪʦ ʧʨʠʥʮʠʧ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʙʦʨʢʫ ʥʝʟʘʚʠʩʠʤʦ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟʜʝʣʠʡ ʟʘʤʝ-

ʥʳ ʠʭ ʜʨʫʛʠʤʠ ʘʥʘʣʦʛʠʯʥʳʤʠ ʠʟʜʝʣʠʷʤʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʡ ʜʦʨʘʙʦʪʢʠ. ʇʨʠ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʪʦʯʥʦʡ ʩʙʦʨʢʝ ʤʘʰʠʥ ʥʘ ʢʦʥʚʝʡʝʨʘʭ, ʛʜʝ ʩʦʝʜʠʥʝ-

ʥʠʝ ʜʝʪʘʣʝʡ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʙʳʩʪʨʦ ʠ ʯʝʪʢʦ, ʪʨʝʙʦʚʘʥʠʝ ʠʭ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ. ɺʘʞʥʘ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ ʜʝʪʘʣʝʡ ʠ ʧʨʠ ʨʝʤʦʥʪʝ ʤʘʰʠʥ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʜʝʪʘʣʝʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʶʪʩʷ ʨʘʟʤʝʨʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʦʣʫʯʘʶʪ ʠʟ ʨʘʩʯʝʪʦʚ ʠʣʠ ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʩʦʦʙʨʘʞʝʥʠʷʤ. 
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ʈʘʟʤʝʨʳ, ʢʦʪʦʨʳʝ ʧʨʦʩʪʘʚʣʷʶʪ ʥʘ ʯʝʨʪʝʞʝ, ʥʘʟʳʚʘʶʪ ʥʦʤʠʥʘʣʴʥʳʤʠ. ʅʦʤʠʥʘʣʴʥʳʡ ʨʘʟʤʝʨ 

Dʥ - ʨʘʟʤʝʨ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʶʪ ʧʨʝʜʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʜʝʪʘʣʠ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠ-

ʩʫʥʢʝ. ɽʛʦ ʦʢʨʫʛʣʷʶʪ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʟʥʘʯʝʥʠʷ ʧʦ ɻʆʉʊ 6636-69. 

ʊʦʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʟʤʝʨʘ, ʫʢʘʟʘʥʥʦʛʦ ʥʘ ʯʝʨʪʝʞʝ, ʨʘʟʤʝʨʫ ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʤʘʣʦʚʝʨʦʷʪʥʦ. ʇʦʵʪʦʤʫ ʥʘʟʥʘʯʘʶʪ ʥʘʠʙʦʣʴʰʝʝ ʠ ʥʘʠʤʝʥʴʰʝʝ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʦʚ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʦʙʝʩʧʝʯʝʥʳ ʥʦʨʤʘʣʴʥʘʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ ʜʝʪʘʣʝʡ ʠ ʨʘʙʦʪʘ ʤʝʭʘʥʠʟʤʘ. 

ʊʝʨʤʠʥ çʚʘʣè ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘʨʫʞʥʳʭ (ʦʭʚʘʪʳʚʘʝʤʳʭ), ʘ ʪʝʨʤʠʥ çʦʪʚʝʨ-

ʩʪʠʝè - ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ (ʦʭʚʘʪʳʚʘʶʱʠʭ) ʵʣʝʤʝʥʪʦʚ ʜʝʪʘʣʠ. ʅʦʤʠʥʘʣʴʥʳʡ ʨʘʟʤʝʨ ʩʦ-

ʝʜʠʥʝʥʠʷ ʦʜʠʥʘʢʦʚ ʜʣʷ ʦʪʚʝʨʩʪʠʷ ʠ ʜʣʷ ʚʘʣʘ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʳʡ ʨʘʟʤʝʨ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʠʟʤʝʨʝʥʠʷʤʠ.  

 ʅʫʣʝʚʘʷ ʣʠʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʠʥʘʣʴʥʦʤʫ ʨʘʟʤʝʨʫ, ʦʪ ʥʝʝ ʦʪʩʯʠʪʳʚʘʶʪ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʦʚ 

ʧʨʠ ʛʨʘʬʠʯʝʩʢʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʜʦʧʫʩʢʦʚ ʠ ʧʦʩʘʜʦʢ.  

ʉʪʝʧʝʥʴ ʙʣʠʟʦʩʪʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʠ ʥʦʤʠʥʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʪʦʯʥʦʩʪʴʶ. ʂʦ-

ʣʠʯʝʩʪʚʝʥʥʦʡ ʤʝʨʦʡ ʪʦʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦʛʨʝʰʥʦʩʪʴ - ʵʪʦ ʨʘʟʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʠ ʧʨʝʜʧʠʩʘʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʘʟʤʝʨʘ. 

ɼʦʧʫʩʢ ʨʘʟʤʝʨʘ IT - ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʥʘʠʙʦʣʴʰʠʤ ʠ ʥʘʠʤʝʥʴʰʠʤ ʧʨʝʜʝʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ. 

ʇʨʝʜʝʣʴʥʳʝ ʨʘʟʤʝʨʳ - ʜʚʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʨʘʟʤʝʨʘ, ʥʘʧʨʠʤʝʨ: ʥʘʠʙʦʣʴʰʠʡ ʜʠʘʤʝʪʨ ʦʪʚʝʨ-

ʩʪʠʷ Dmax ʠ
 
ʥʘʠʤʝʥʴʰʠʡ ʜʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʷ Dmin = Dʥ (dmin - ʥʘʠʤʝʥʴʰʠʡ ʜʠʘʤʝʪʨ ʚʘʣʘ). 

ʇʦʣʝ ʜʦʧʫʩʢʘ - ʧʦʣʝ, ʦʛʨʘʥʠʯʝʥʥʦʝ ʚʝʨʭʥʠʤ ʠ ʥʠʞʥʠʤ ʦʪʢʣʦʥʝʥʠʷʤʠ ʨʘʟʤʝʨʘ (ʨʘʟʥʦʩʪʴ 

ʤʝʞʜʫ ʥʘʠʙʦʣʴʰʠʤ ʠʣʠ ʥʘʠʤʝʥʴʰʠʤ ʧʨʝʜʝʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʠ ʥʦʤʠʥʘʣʴʥʳʤ ʨʘʟʤʝʨʦʤ); ʜʣʷ ʦʪʚʝʨ-

ʩʪʠʷ ES ʠ EI, ʜʣʷ ʚʘʣʘ es ʠ ei. ʋʩʪʘʥʦʚʣʝʥʦ 28 ʧʦʣʝʡ ʜʦʧʫʩʢʦʚ. 

ɺʝʣʠʯʠʥʳ ʦʪʢʣʦʥʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ, ʧʦʣʦʞʠʪʝʣʴʥʳʝ - 

ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʚʚʝʨʭ ʦʪ ʥʫʣʝʚʦʡ ʣʠʥʠʠ, ʘ ʦʪʨʠʮʘʪʝʣʴʥʳʝ - ʚʥʠʟ. ʆʜʥʦ ʠʟ ʜʚʫʭ ʦʪʢʣʦʥʝʥʠʡ (ʚʝʨʭ-

ʥʝʝ ʠʣʠ ʥʠʞʥʝʝ), ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʷ ʜʦʧʫʩʢʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʫʣʝʚʦʡ ʣʠʥʠʠ, ʥʘ-

ʟʳʚʘʝʪʩʷ ʦʩʥʦʚʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ. ʆʩʥʦʚʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ ʩʯʠʪʘʝʪʩʷ ʦʪʢʣʦʥʝʥʠʝ, ʙʣʠʞʘʡʰʝʝ ʢ ʥʫ-

ʣʝʚʦʡ ʣʠʥʠʠ. ʇʦʣʦʞʝʥʠʝ ʧʦʣʷ ʜʦʧʫʩʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʫʣʝʚʦʡ ʣʠʥʠʠ, ʟʘʚʠʩʷʱʝʝ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ 

ʨʘʟʤʝʨʘ, ʦʙʦʟʥʘʯʘʝʪʩʷ ʙʫʢʚʦʡ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. ʂ ʨʘʟʣʠʯʥʳʤ ʩʦʝʜʠʥʝʥʠʷʤ ʧʨʝʜʲʷʚʣʷʶʪ ʥʝ-

ʦʜʠʥʘʢʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʪʦʯʥʦʩʪʠ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʜʦʧʫʩʢʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʜʠʥʘ-

ʢʦʚʦʡ ʩʪʝʧʝʥʠ ʪʦʯʥʦʩʪʠ, ʥʘʟʳʚʘʝʪʩʷ ʢʚʘʣʠʪʝʪʦʤ. ʉʪʘʥʜʘʨʪʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 19 ʢʚʘʣʠʪʝʪʦʚ (ʜʣʷ 

ʨʘʟʤʝʨʦʚ ʦʪ 1 ʜʦ 500 ʤʤ) ʚ ʧʦʨʷʜʢʝ ʫʤʝʥʴʰʝʥʠʷ ʩʪʝʧʝʥʠ ʪʦʯʥʦʩʪʠ: 0,1; 0; 1; 2;... 17 (0,1... 4 -

ʜʦʧʫʩʢʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ; 4... 12 - ʜʦʧʫʩʢʠ ʩʦʧʨʷʛʘʝʤʳʭ ʨʘʟʤʝʨʦʚ; 12... 17 - ʜʦʧʫʩʢʠ ʥʝʦʪʚʝʪʩʪ-

ʚʝʥʥʳʭ ʨʘʟʤʝʨʦʚ). 

ɺʳʙʦʨ ʢʚʘʣʠʪʝʪʘ - ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʤʦʤʝʥʪʦʚ, ʪʘʢ ʢʘʢ ʢʚʘʣʠʪʝʪ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʩʦʧʨʷʛʘʝʤʳʭ ʜʝʪʘʣʝʡ ʤʘʰʠʥ, ʩʪʦʠʤʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ-

ʤʝʥʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʠ ʠʭ ʩʙʦʨʢʠ. ʅʘʠʙʦʣʝʝ  ʯʘʩʪʦ, 
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ʚ ʦʙʱʝʤ ʠ ʧʠʱʝʚʦʤ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʧʨʠʤʝʥʷʶʪ ʢʚʘʣʠʪʝʪʳ ʩ 7 ʧʦ 10. 

ʇʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʘ ʥʘ ʯʝʨʪʝʞʘʭ ʤʦʞʥʦ ʫʢʘʟʳʚʘʪʴ ʫʩʣʦʚʥʳʤ ʦʙʦʟʥʘʯʝʥʠʝʤ 

ʧʦʣʷ ʜʦʧʫʩʢʘ (18H7, 16e8), ʘ ʪʘʢʞʝ ʫʩʣʦʚʥʳʤ ʠ ʯʠʩʣʦʚʳʤ ʟʥʘʯʝʥʠʷʤʠ (18H7
0180,+

,  16e8
0320

0590

,

,

-

-
). ʇʨʠ 

ʨʘʚʝʥʩʪʚʝ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʦʪʢʣʦʥʝʥʠʡ ʩʪʘʚʷʪ ʟʥʘʢʠ Ñ, ʥʘʧʨʠʤʝʨ 100 Ñ 0,2. 

ʇʦʩʘʜʢʘ - ʭʘʨʘʢʪʝʨ ʩʦʝʜʠʥʝʥʠʷ ʜʚʫʭ ʩʦʧʨʷʞʝʥʥʳʭ  ʜʝʪʘʣʝʡ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʡ ʙʦʣʴʰʫʶ 

ʠʣʠ ʤʝʥʴʰʫʶ ʩʚʦʙʦʜʫ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʵʪʠʭ ʜʝʪʘʣʝʡ ʜʦ ʩʙʦʨʢʠ ʠʣʠ ʧʨʦʯʥʦʩʪʴ ʥʝʧʦʜ-

ʚʠʞʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠʭ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʣʝʡ ʜʦʧʫʩʢʦʚ ʦʪʚʝʨʩʪʠʷ ʠ ʚʘʣʘ ʧʦʩʘʜʢʘ ʤʦʞʝʪ 

ʙʳʪʴ ʩ ʟʘʟʦʨʦʤ; ʩ ʥʘʪʷʛʦʤ; ʧʝʨʝʭʦʜʥʘʷ, ʢʦʛʜʘ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ, ʢʘʢ ʟʘʟʦʨʘ, ʪʘʢ ʠ ʥʘʪʷʛʘ. 

ʈʘʟʣʠʯʘʶʪ ʜʚʝ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʩʘʜʦʢ - ʩʠʩʪʝʤʫ ʦʪʚʝʨʩʪʠʷ ʠ ʩʠʩʪʝʤʫ ʚʘʣʘ.  

ɺ ʩʠʩʪʝʤʝ ʦʪʚʝʨʩʪʠʷ ʥʠʞʥʝʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪʚʝʨʩʪʠʷ ʨʘʚʥʦ ʥʫʣʶ (ʦʩʥʦʚʥʦʝ ʦʪʚʝʨʩʪʠʝ), ʠ ʧʦ-

ʩʘʜʢʘ ʩ ʟʘʟʦʨʦʤ ʠʣʠ ʥʘʪʷʛʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʧʨʝʜʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʚʘʣʘ. ɺ ʩʠʩʪʝʤʝ ʚʘ-

ʣʘ, ʥʘʦʙʦʨʦʪ, ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʚʘʣʘ ʦʩʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ, ʘ ʪʨʝʙʫʝʤʘʷ ʧʦʩʘʜʢʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʧʨʝʜʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʦʪʚʝʨʩʪʠʷ. 

ʅʘʧʨʠʤʝʨ, ʚ ʩʠʩʪʝʤʝ ʦʪʚʝʨʩʪʠʷ Å50 H7/p6 - ʩʦʝʜʠʥʝʥʠʝ ʩ ʥʘʪʷʛʦʤ, ʘ Å50 H7/f6 - ʩʦʝʜʠʥʝ-

ʥʠʝ ʩ ʟʘʟʦʨʦʤ. ɿʜʝʩʴ ʨʘʟʤʝʨʳ ʦʪʚʝʨʩʪʠʡ Å50 H7 ʦʜʠʥʘʢʦʚʳ, ʘ ʭʘʨʘʢʪʝʨ ʧʦʩʘʜʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ 
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ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʧʨʝʜʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʚʘʣʦʚ, ʪ. ʝ. ʧʦʣʝʡ ʜʦʧʫʩʢʦʚ Å50 p6 ʠ Å50 f6 (Å50 - ʥʦʤʠ-

ʥʘʣʴʥʳʡ ʨʘʟʤʝʨ, ʦʙʱʠʡ ʜʣʷ ʦʪʚʝʨʩʪʠʷ ʠ ʚʘʣʘ). 

ʇʨʠ ʚʳʙʦʨʝ ʧʦʩʘʜʦʢ ʫʯʠʪʳʚʘʶʪ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʩʦʝʜʠʥʝʥʠʷ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʝʛʦ ʪʦʯʥʦʩʪʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʙʦʨʢʠ. ɿʘʟʦʨʳ ʠʣʠ ʥʘʪʷʛʠ ʥʘʟʥʘʯʘʶʪ ʧʦ ʨʘʩʯʝʪʫ ʠʣʠ ʧʨʠʥʠʤʘʶʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʘʢ-

ʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ. 

ʇʦʩʘʜʢʠ ʩ ʟʘʟʦʨʦʤ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʜʚʠʞʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʩʤʝʥʥʳʝ ʟʫʙʯʘ-

ʪʳʝ ʢʦʣʝʩʘ, ʤʫʬʪʳ ʠ ʜʨ.). ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʧʦʩʘʜʢʠ H7/g6, H7/h6, H7/h5, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʦʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʜʝʪʘʣʝʡ ʠ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠʭ ʮʝʥʪʨʠʨʦʚʘʥʠʷ. ʇʦ-

ʩʘʜʢʠ H6/g5, H7/g6 ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʦʧʨʷʛʘʝʤʳʭ ʜʝʪʘ-

ʣʝʡ. ʇʨʠ ʥʝʚʳʩʦʢʠʭ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʪʦʯʥʦʩʪʠ ʮʝʥʪʨʠʨʦʚʘʥʠʷ ʜʝʪʘʣʝʡ ʧʨʠʤʝʥʷʶʪ ʧʦʩʘʜʢʠ H9/h8, 

H9/h9. ʊʘʢʠʝ ʧʦʩʘʜʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʣʝʛʢʦʩʪʴ ʩʙʦʨʢʠ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʨʠ ʥʝʙʦʣʴʰʠʭ ʥʘʛʨʫʟʢʘʭ ʠʭ 

ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʩʙʦʨʢʝ, ʥʘʧʨʠʤʝʨ, ʟʚʝʟʜʦʯʝʢ, ʰʢʠʚʦʚ, ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ.  

ʇʨʠ ʧʝʨʝʭʦʜʥʳʭ ʧʦʩʘʜʢʘʭ ʚ ʩʦʝʜʠʥʝʥʠʠ ʚʦʟʤʦʞʥʳ ʥʝʙʦʣʴʰʠʝ ʟʘʟʦʨʳ ʠʣʠ ʥʘʪʷʛʠ. ɼʣʷ ʧʦ-

ʣʫʯʝʥʠʷ ʥʝʧʦʜʚʠʞʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʢʨʝʧʣʝʥʠʝ ʜʝʪʘʣʝʡ ʚʠʥʪʘʤʠ, 

ʰʧʦʥʢʘʤʠ, ʢʦʣʴʮʘʤʠ ʠ ʜʨ. ʂ ʯʠʩʣʫ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʭ ʧʝʨʝʭʦʜʥʳʭ ʧʦʩʘʜʦʢ ʚ ʩʠʩʪʝʤʝ ʦʪʚʝʨʩʪʠʷ 

ʦʪʥʦʩʷʪʩʷ H7/k6, H7/h6, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝ ʪʨʝʙʫʶʪʩʷ ʯʘʩʪʳʝ ʩʙʦʨʢʠ ʠ ʨʘʟʙʦʨ-

ʢʠ ʩʦʧʨʷʞʝʥʥʳʭ ʜʝʪʘʣʝʡ. ʉʙʦʨʢʫ ʧʨʦʠʟʚʦʜʷʪ ʧʦʜ ʧʨʝʩʩʦʤ ʠʣʠ ʣʝʛʢʠʤʠ ʫʜʘʨʘʤʠ, ʨʘʟʙʦʨʢʫ - ʩ ʧʦ-

ʤʦʱʴʶ ʩʲʝʤʥʠʢʦʚ. ʇʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ: ʧʦʩʘʜʢʘ ʥʘ ʚʘʣʳ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ, ʟʚʝʟʜʦʯʝʢ, ʧʦʜʰʠʧʥʠ-

ʢʦʚ, ʩʪʘʢʘʥʦʚ, ʤʫʬʪ ʠ ʜʨ. 

ʇʦʩʘʜʢʠ ʩ ʥʘʪʷʛʦʤ H7/p6, H7/r6, H7/s6 ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʫʯʝʥʠʝ ʥʝʨʘʟʲʝʤʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʨʝʧʝʞʥʳʭ ʩʨʝʜʩʪʚ. ʇʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʙʨʦʥʟʦʚʳʭ 

ʚʝʥʮʦʚ ʯʝʨʚʷʯʥʳʭ ʢʦʣʝʩ ʩʦ ʩʪʫʧʠʮʝʡ, ʚʘʣʦʚ ʩʦ ʟʚʝʟʜʦʯʢʘʤʠ, ʟʫʙʯʘʪʳʤʠ ʤʫʬʪʘʤʠ, ʪʷʞʝʣʦ ʥʘʛʨʫ-

ʞʝʥʥʳʤʠ ʟʫʙʯʘʪʳʤʠ ʢʦʣʝʩʘʤʠ ʠ ʜʨ. 

ʇʦʣʷ ʜʦʧʫʩʢʦʚ ʠ ʧʦʩʘʜʢʠ ʧʦʜʰʠʧʥʠʢʦʚ ʢʘʯʝʥʠʷ ʥʘ ʚʘʣ ʠ ʚ ʦʪʚʝʨʩʪʠʝ ʢʦʨʧʫʩʘ ʚʳʙʠʨʘʶʪ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 3325-85. ʅʘʧʨʠʤʝʨ, ʧʝʨʝʭʦʜʥʘʷ ʧʦʩʘʜʢʘ ʧʦʜʰʠʧʥʠʢʘ ʢʘʯʝʥʠʷ ʢʣʘʩʩʘ ʪʦʯʥʦ-

ʩʪʠ 0 ʥʘ ʚʘʣ ʩ ʥʦʤʠʥʘʣʴʥʳʤ ʜʠʘʤʝʪʨʦʤ 45 ʤʤ ʦʙʦʟʥʘʯʘʝʪʩʷ Å45 L0/k6, ʛʜʝ L0 - ʧʦʣʝ ʜʦʧʫʩʢʘ ʧʦ 

ʢʣʘʩʩʫ ʪʦʯʥʦʩʪʠ ʧʦʜʰʠʧʥʠʢʘ. ʇʦʩʘʜʢʘ ʧʦʜʰʠʧʥʠʢʘ ʚ ʦʪʚʝʨʩʪʠʝ ʢʦʨʧʫʩʘ ʩ ʥʦʤʠʥʘʣʴʥʳʤ ʜʠʘʤʝʪ-

ʨʦʤ 85 ʤʤ ʦʙʦʟʥʘʯʘʝʪʩʷ Å85 H7/L0.  

ɼʦʧʫʩʢʘʝʪʩʷ ʥʘ ʩʙʦʨʦʯʥʳʭ ʯʝʨʪʝʞʘʭ ʫʢʘʟʘʥʥʳʝ ʧʦʩʘʜʢʠ ʧʦʜʰʠʧʥʠʢʘ ʥʘ ʚʘʣ ʦʙʦʟʥʘʯʘʪʴ 

Å45 k6, ʚ ʦʪʚʝʨʩʪʠʝ - Å85 H7.  

 ɿʘʢʣʝʧʦʯʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʚ ʥʝʜʘʣʝʢʦʤ ʧʨʦʰʣʦʤ ʙʳʣʠ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ ʥʝʨʘʟʲʝʤʥʳʭ ʩʦʝʜʠ-

ʥʝʥʠʡ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʠ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʚʳʪʝʩʥʝʥʳ ʩʚʘʨʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʪʦʣʴʢʦ ʪʘʤ, ʛʜʝ ʥʝʜʦʧʫʩʪʠʤ ʥʘʛʨʝʚ ʜʝʪʘʣʝʡ, ʠʣʠ ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʥʝʩʚʘʨʠʚʘʝʤʳʭ ʜʝ-

ʪʘʣʝʡ. 

ɿʘʢʣʝʧʦʯʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ  

ʩ ʧʦʤʦʱʴʶ ʟʘʢʣʝʧʦʢ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʩʪʝʨʞʝʥʴ 

ʢʨʫʛʣʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩ ʛʦʣʦʚʢʘʤʠ ʧʦ ʢʦʥʮʘʤ, 

ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ, ʥʘʟʳʚʘʝʤʘʷ ʟʘʢʣʘʜʥʦʡ, ʠʟʛʦʪʦʚʣʷʝʪʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦ ʩʪʝʨʞʥʝʤ, ʘ ʜʨʫʛʘʷ, ʥʘʟʳʚʘʝʤʘʷ ʟʘ-

ʤʳʢʘʶʱʝʡ, ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʢʣʝʧ-

ʢʠ.ʉʦʝʜʠʥʝʥʠʝ ʜʝʪʘʣʝʡ ʤʘʰʠʥʳ  

ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʝʥʥʦʝ ʛʨʫʧʧʦʡ ʟʘʢʣʝʧʦʢ, 

ʥʘʟʳʚʘʝʪʩʷ ʟʘʢʣʝʧʦʯʥʳʤ ʰʚʦʤ. 

ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʨʘʟʣʠʯʘʶʪ ʧʨʦʯʥʳʝ ʟʘʢʣʝʧʦʯ-

ʥʳʝ ʰʚʳ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ (ʧʨʠʤʝʥ̫-

ʶʪʩʷ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʤʘʰʠʥ ʠ ʩʪʨʦʠ-
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ʪʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ) ʠ ʧʨʦʯʥʦʧʣʦʪʥʳʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʧʨʠ ʚʦʩ-

ʧʨʠʷʪʠʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ (ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʥʝʢʦʪʦʨʳʭ ʧʘʨʦʚʳʭ ʢʦʪʣʘʭ, ʨʝʟʝʨʚʫʘʨʘʭ ʠ ʪʨʫʙʦ-

ʧʨʦʚʦʜʘʭ ʜʣʷ ʛʘʟʦʚ ʠ ʞʠʜʢʦʩʪʝʡ ʧʨʠ ʙʦʣʴʰʠʭ ʜʘʚʣʝʥʠʷʭ). 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʩʦʩʫʜʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʧʦʜ ʜʘʚʣʝʥʠʝʤ (ʧʘʨʦʚʳʝ ʢʦʪʣʳ), 

ʠ ʚ ʜʨʫʛʠʭ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʩʣʫʯʘʷʭ ʧʨʦʯʥʦʧʣʦʪʥʳʝ ʰʚʳ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʚʳʪʝʩʥʝʥʳ 

ʩʚʘʨʥʳʤʠ ʰʚʘʤʠ. 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʭʠʤʠʯʝʩʢʦʡ ʢʦʨʨʦʟʠʠ ʚ ʩʦʝʜʠʥʝʥʠʷʭ ʟʘʢʣʝʧʢʠ ʩʪʘʚʷʪ ʠʟ ʪʦʛʦ ʞʝ ʤʘʪʝʨʠʘ-

ʣʘ, ʯʪʦ ʠ ʩʦʝʜʠʥʷʝʤʳʝ ʜʝʪʘʣʠ: ʩʪʘʣʴʥʳʝ ʣʠʩʪʳ ʩʦʝʜʠʥʷʶʪ ʩʪʘʣʴʥʳʤʠ ʟʘʢʣʝʧʢʘʤʠ, ʣʘʪʫʥʥʳʝ - ʣʘ-

ʪʫʥʥʳʤʠ ʠ ʪ. ʜ. 

ʇʦ ʨʦʜʫ ʤʘʪʝʨʠʘʣʘ ʨʘʟʣʠʯʘʶʪ ʩʪʘʣʴʥʳʝ, ʘʣʶʤʠʥʠʝʚʳʝ, ʣʘʪʫʥʥʳʝ, ʤʝʜʥʳʝ ʠ ʜʨʫʛʠʝ ʟʘʢʣʝʧ-

ʢʠ. ʄʘʪʝʨʠʘʣ ʟʘʢʣʝʧʦʢ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʣʘʩʪʠʯʥʳʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʦʨʤʦʚʘʥʠʷ ʛʦʣʦʚʦʢ 

ʢʘʢ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʟʘʢʣʝʧʦʢ, ʪʘʢ ʠ ʧʨʠ ʠʭ ʢʣʝʧʢʝ. 

ʉʪʘʣʴʥʳʝ ʟʘʢʣʝʧʢʠ ʦʙʳʯʥʦ ʠʟʛʦʪʦʚʣʷʶʪ ʠʟ ʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ ʉʪ2, ʉʪ3 ʠ ʜʨ., ʘ ʚ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ - ʠʟ ʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ. 

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʟʘʢʣʝʧʦʢ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʳ. ʀʟ ʥʠʭ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝ-

ʥʠʝ ʠʤʝʶʪ: ʟʘʢʣʝʧʢʠ ʩ ʧʦʣʫʢʨʫʛʣʦʡ ʛʦʣʦʚʢʦʡ (ɻʆʉʊ 14797-85 ʠ 10299-80), ʟʘʢʣʝʧʢʠ ʩ ʧʦʪʘʡʥʦʡ ʛʦ-

ʣʦʚʢʦʡ (ɻʆʉʊ 14798-85 ʠ 10300-80); ʟʘʢʣʝʧʢʠ ʩ ʧʦʣʫʧʦʪʘʡʥʦʡ ʛʦʣʦʚʢʦʡ (ɻʆʉʊ 10301-80). ʂʘʢ ʚ 

ʧʨʦʯʥʳʭ, ʪʘʢ ʠ ʚ ʧʨʦʯʥʦʧʣʦʪʥʳʭ ʟʘʢʣʝʧʦʯʥʳʭ ʰʚʘʭ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪ ʟʘʢʣʝʧʢʠ ʩ ʧʦʣʫʢʨʫʛ-

ʣʦʡ ʛʦʣʦʚʢʦʡ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʥʳʝ. 

ʂʨʦʤʝ ʫʢʘʟʘʥʥʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʟʘʢʣʝʧʦʢ ʩʦ ʩʧʣʦʰʥʳʤ ʩʪʝʨʞʥʝʤ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʥʘ-

ʧʨʠʤʝʨ ʩʘʤʦʣʝʪʦʩʪʨʦʝʥʠʠ, ʪʦʯʥʳʭ ʤʝʭʘʥʠʟʤʘʭ, ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʧʨʠʤʝʥʷʶʪ ʪʨʫʙʯʘ-

ʪʳʝ ʟʘʢʣʝʧʢʠ, ʠʣʠ ʧʠʩʪʦʥʳ, ʠʟʛʦʪʦʚʣʷʝʤʳʝ ʠʟ ʩʪʘʣʴʥʳʭ, ʤʝʜʥʳʭ, ʣʘʪʫʥʥʳʭ ʠ ʜʨʫʛʠʭ ʤʝʪʘʣʣʠʯʝ-

ʩʢʠʭ ʪʦʥʢʦʩʪʝʥʥʳʭ ʪʨʫʙʦʢ. ʇʠʩʪʦʥʳ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʥʝʥʘʛʨʫʞʝʥʥʳʭ, ʤʘʣʦ ʥʘʛʨʫʞʝʥʥʳʭ ʠʣʠ ʥʝ-

ʧʣʦʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɼʣʷ ʩʦʝʜʠʥʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ ʧʨʠʤʝʥ̫ ʶʪ ʧʠʩʪʦʥʳ ʩ ʬʣʘʥʮʘʤʠ, ʘ 

ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʜʝʪʘʣʝʡ ʠʟ ʵʣʘʩʪʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʢʦʞʠ, ʪʢʘʥʝʡ ʠ ʪ. ʧ.) - ʧʠʩʪʦʥʳ ʩ ʟʘʛʥʫʪʳʤʠ 

ʙʦʨʪʘʤʠ. 

ʇʦ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʟʣʠʯʘʶʪ ʟʘʢʣʝʧʦʯʥʳʝ ʰʚʳ: ʥʘʭʣʝʩʪʦʯʥʳʝ ʦʜʥʦʨʷʜʥʳʝ, ʜʚʫʭʨʷʜʥʳʝ ʠ 

ʤʥʦʛʦʨʷʜʥʳʝ; ʩʪʳʢʦʚʳʝ ʩ ʦʜʥʦʡ ʥʘʢʣʘʜʢʦʡ - ʦʜʥʦʨʷʜʥʳʝ, ʜʚʫʭʨʷʜʥʳʝ ʠ ʤʥʦʛʦʨʷʜʥʳʝ; ʩʪʳʢʦʚʳʝ ʩ 

ʜʚʫʤʷ ʥʘʢʣʘʜʢʘʤʠ - ʦʜʥʦʨʷʜʥʳʝ, ʜʚʫʭʨʷʜʥʳʝ ʠ ʤʥʦʛʦʨʷʜʥʳʝ. ʊʠʧ ʟʘʢʣʝʧʦʯʥʦʛʦ ʰʚʘ ʜʣʷ ʜʘʥʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʟʥʘʯʝʥʠʝʤ ʵʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʘʩʯʝʪʦʤ ʰʚʘ ʥʘ ʧʨʦʯʥʦʩʪʴ. 

ʈʘʩʯʝʪ ʟʘʢʣʝʧʦʯʥʦʛʦ ʰʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʜʠʘʤʝʪʨʘ ʠ ʯʠʩʣʘ ʟʘʢʣʝʧʦʢ, ʰʘʛʘ ʟʘ-

ʢʣʝʧʦʯʥʦʛʦ ʰʚʘ, ʨʘʩʩʪʦʷʥʠʷ ʟʘʢʣʝʧʦʢ ʜʦ ʢʨʘʷ ʩʦʝʜʠʥʷʝʤʦʡ ʜʝʪʘʣʠ ʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʨʷʜʘʤʠ ʟʘ-

ʢʣʝʧʦʢ. 

ʇʦʩʣʝ ʢʣʝʧʢʠ ʰʚʘ ʩʦʝʜʠʥʝʥʥʳʝ ʜʝʪʘʣʠ ʦʢʘʟʳʚʘʶʪʩʷ ʩʞʘʪʳʤʠ ʟʘʢʣʝʧʢʘʤʠ. ʇʨʠ ʵʪʦʤ ʟʘ-

ʢʣʝʧʢʠ ʨʘʙʦʪʘʶʪ ʥʘ ʨʘʩʪʷʞʝʥʠʝ, ʘ ʤʝʞʜʫ ʩʦʝʜʠʥʝʥʥʳʤʠ ʜʝʪʘʣʷʤʠ ʚʦʟʥʠʢʘʶʪ ʩʠʣʳ ʪʨʝʥʠʷ. ʊʘʢ ʢʘʢ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʤ ʨʘʩʯʝʪʝ ʧʨʦʯʥʦʧʣʦʪʥʦʛʦ ʰʚʘ ʩʠʣʫ, ʨʘʩʪʷʛʠʚʘʶʱʫʶ ʟʘʢʣʝʧʢʫ ʠ ʦʜʥʦʚʨʝʤʝʥ-

ʥʦ ʩʞʠʤʘʶʱʫʶ ʩʦʝʜʠʥʝʥʥʳʝ ʜʝʪʘʣʠ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʩʠʣʫ ʪʨʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʫʶ ʤʝʞʜʫ ʵʪʠʤʠ 

ʜʝʪʘʣʷʤʠ, ʦʧʨʝʜʝʣʠʪʴ ʥʝʚʦʟʤʦʞʥʦ, ʪʦ ʟʘʢʣʝʧʢʠ ʧʨʦʯʥʦʧʣʦʪʥʳʭ ʰʚʦʚ ʫʩʣʦʚʥʦ ʨʘʩʩʯʠʪʳʚʘʶʪ ʥʘ 

ʩʨʝʟ. ʇʨʠ ʵʪʦʤ ʨʘʩʯʝʪʝ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʰʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʙʦʨʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʜʦʧʫʩʢʘʝ-

ʤʦʛʦ ʫʩʣʦʚʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʩʨʝʟ ʜʣʷ ʟʘʢʣʝʧʦʢ. ɺ ʧʨʦʯʥʳʭ ʰʚʘʭ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʥʝ 
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ʪʨʝʙʫʝʪʩʷ, ʧʦʵʪʦʤʫ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʩʦʝʜʠʥʝʥʥʳʝ ʜʝʪʘʣʠ, ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʴʰʝ ʩʠʣ ʪʨʝʥʠʷ, 

ʨʘʟʚʠʚʘʝʤʳʭ ʤʝʞʜʫ ʥʠʤʠ. ʇʨʠ ʨʘʙʦʪʝ ʧʨʦʯʥʦʛʦ ʰʚʘ ʚʦʟʤʦʞʝʥ ʠ ʜʦʧʫʩʪʠʤ ʩʜʚʠʛ ʦʜʥʦʡ ʩʦʝʜʠʥʷʝ-

ʤʦʡ ʜʝʪʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʦʡ. ʇʦʵʪʦʤʫ ʟʘʢʣʝʧʢʠ ʧʨʦʯʥʳʭ ʰʚʦʚ ʨʘʩʩʯʠʪʳʚʘʶʪ ʥʘ ʩʨʝʟ ʠ ʥʘ 

ʩʤʷʪʠʝ. 

ʉʚʘʨʥʦʝ ʩʦʝʜʠʥʝʥʠʝ - ʵʪʦ ʥʝʨʘʟʲʝʤʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʚʳʧʦʣʥʝʥʥʦʝ ʩʚʘʨʢʦʡ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ 

ʩʚʘʨʥʦʛʦ ʰʚʘ. ʉʚʘʨʢʘ - ʵʪʦ ʧʨʦʮʝʩʩ ʩʦʝʜʠʥʝʥʠʷ ʜʝʪʘʣʝʡ ʟʘ ʩʯʝʪ ʩʠʣ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʮʝʧʣʝʥʠʷ, 

ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʧʨʠ ʤʝʩʪʥʦʤ ʥʘʛʨʝʚʝ ʜʦ ʨʘʩʧʣʘʚʣʝʥʠʷ ʠʣʠ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʪʝʨʠʘʣʘ.  

ʀʟ ʚʩʝʭ ʚʠʜʦʚ ʩʚʘʨʢʠ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʧʦʣʫʯʠʣʘ ʵʣʝʢʪʨʠʯʝʩʢʘʷ - 

ʜʫʛʦʚʘʷ ʠ ʢʦʥʪʘʢʪʥʘʷ. 

ʂʦʥʪʘʢʪʥʘʷ ʩʚʘʨʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʨʘʩʧʣʘʚʣʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʙʦʣʴʰʠʭ ʪʦʢʦʚ ʤʘʪʝʨʠʘ-

ʣʘ ʩʦʝʜʠʥʷʝʤʳʭ ʜʝʪʘʣʝʡ ʠ ʧʨʠʞʘʪʠʷ ʠʭ ʜʨʫʛ ʢ ʜʨʫʛʫ.  

ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʨʘʚʠʣ ʪʝʭʥʦʣʦʛʠʠ ʢʦʥʪʘʢʪʥʘʷ ʩʚʘʨʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʦʧʨʦʯʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ 

ʠ ʜʝʪʘʣʝʡ ʠ ʥʝ ʪʨʝʙʫʝʪ ʚʳʧʦʣʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʨʘʩʯʝʪʦʚ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ. 

ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʠʭ ʧʨʦʯʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʨʘʚʥʘ ʧʨʦʯʥʦʩʪʠ ʤʝʪʘʣʣʘ ʩʚʘʨʠʚʘʝʤʳʭ ʜʝʪʘʣʝʡ. ʂʨʦʤʝ ʵʪʦʛʦ, ʩʚʘʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʟʘʢʣʝʧʦʯʥʳʤʠ ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: ʵʢʦʥʦʤʠʷ ʤʝʪʘʣʣʘ ʜʦ 20% (ʘ ʧʨʠ ʟʘʤʝʥʝ ʣʠʪʴʷ - 

ʜʦ 30%); ʤʝʥʴʰʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ; ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʜʝʪʘʣʝʡ ʣʶʙʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʛʘʙʘʨʠʪʦʚ; ʧʣʦʪʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ ʜʝʪʘʣʝʡ, 

ʨʘʙʦʪʘʶʱʠʭ ʧʦʜ ʜʘʚʣʝʥʠʝʤ (ʝʤʢʦʩʪʠ, ʢʦʪʣʳ, ʩʦʩʫʜʳ, ʪʨʫʙʦʧʨʦʚʦʜʳ ʠ ʜʨ.), ʙʝʩʰʫʤʥʦʩʪʴ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʉʨʝʜʠ ʥʝʜʦʩʪʘʪʢʦʚ ʩʚʘʨʢʠ ʦʩʥʦʚʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʦʩʪʘʪʦʯʥʳʭ ʥʘ-

ʧʨʷʞʝʥʠʡ ʚ ʟʦʥʝ ʰʚʘ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʟ-ʟʘ ʤʝʩʪʥʦʛʦ ʧʨʦʛʨʝʚʘ ʤʘʪʝʨʠʘʣʘ 

ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʝʛʦ ʦʭʣʘʞʜʝʥʠʷ. ʕʪʠ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʢʦʨʦʙʣʝʥʠʶ ʩʚʘʨʠʚʘʝʤʳʭ ʜʝʪʘʣʝʡ ʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʮʝʣʦʤ, ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʪʨʝʱʠʥ ʚ ʰʚʘʭ ʠ ʷʚʣʷʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʙʨʘʢʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ. 

ʉʚʘʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʚʘʨʠʚʘʝʤʳʭ ʜʝʪʘʣʝʡ ʧʦʜ-

ʨʘʟʜʝʣʷʶʪʩ ̫ʥʘ ʩʪʳʢʦʚʳʝ (ʘ), ʥʘʭʣʝʩʪʦʯʥʳʝ (ʙ), ʪʘʚʨʦʚʳʝ (ʚ), ʫʛʣʦʚʳʝ (ʛ) ʠ ʪʦʨʮʦʚʳʝ (ʜ). 

ʉʚʘʨʥʦʡ ʰʦʚ ʩʪʳʢʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʥʘʟʳʚʘʶʪ ʩʪʳʢʦʚʳʤ, ʰʚʳ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʩʦʝʜʠʥʝʥʠʡ ʥʘʟʳ-

ʚʘʶʪ ʫʛʣʦʚʳʤʠ. 

ʉʪʳʢʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʩʪʦʪʳ ʠ ʥʘʜʝʞʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʣʱʠʥʳ ʵʣʝʤʝʥʪʦʚ ʜʝʪʘʣʝʡ ʩʦʝʜʠʥʝʥʠʷ ʙʳʚʘʶʪ ʩ ʨʘʟʜʝʣʢʦʡ ʠ ʙʝʟ ʨʘʟʜʝʣʢʠ 

ʢʨʦʤʦʢ ʦʜʥʦʩʪʦʨʦʥʥʠʤʠ ʠ ʜʚʫʩʪʦʨʦʥʥʠʤʠ ʰʚʘʤʠ. 

ʆʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʪʳʢʦʚʳʭ ʰʚʦʚ ʷʚʣʷʶʪʩʷ ʚʳʩʦʪʘ ʰʚʘ h ʠ ʜʣʠʥʘ l. ɺʳʩʦʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ ʤʝʥʴʰʝʡ ʪʦʣʱʠʥʝ ʠʟ ʜʚʫʭ ʩʚʘʨʠʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ, ʪ. ʝ. h = ŭ, ʘ ʜʣʠʥʘ l - ʨʘʚ-

ʥʦʡ ʰʠʨʠʥʝ (ʜʣʠʥʝ) ʧʨʠʚʘʨʠʚʘʝʤʦʡ ʜʝʪʘʣʠ. 
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ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫʛʣʦʚʦʛʦ ʰʚʘ - ʢʘʪʝʪ k ʠ ʚʳʩʦʪʘ h, ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʰʚʘ h = k sin 45Á å 0,7 k 

ʇʦ ʫʩʣʦʚʠʷʤ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʥʠʤʘʶʪ k ² 3 ʤʤ, ʝʩʣʠ ʪʦʣʱʠʥʘ ʣʠʩʪʘ ŭ ² 3 ʤʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʥʠ-

ʤʘʶʪ k = ŭ. 
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ʌʠʣʠʘʣ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʕʀè 

ʚ ʛ. ʉʤʦʣʝʥʩʢʝ 
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ʇʈʀʂʃɸɼʅɸʗ ʄɽʍɸʅʀʂɸ 

 
(ʅɸʀʄɽʅʆɺɸʅʀɽ ɼʀʉʎʀʇʃʀʅʓ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʤʦʣʝʥʩʢ ï 2023 ʛ. 
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1. ʎʝʣʠ ʠ ʟʘʜʘʯʠ, ʦʙʲʝʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʡ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 
 

ʎʝʣʴʶ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʧʨʦʝʢʪ-

ʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʵʪʘʧʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʌɻʆʉ, ʚ ʯʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʠʞʝ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ. 

 

            ɿʘʜʘʯʘʤʠ ʜʠʩʮʠʧʣʠʥʳ ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʘ ʩʦʟʜʘʚʘʪʴ ʥʘʜʝʞʥʳʝ ʠ ʵʢʦʥʦʤʠʯʥʳʝ ʢʦʥʩʪʨʫʢ-

ʮʠʠ, ʩʦʦʨʫʞʝʥʠʷ, ʜʝʪʘʣʠ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʠʭ ʜʣʠʪʝʣʴʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

 

 

ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ 1 

 
ʉʊɸʊʀʏɽʉʂʆɽ ʀ ɼʀʅɸʄʀʏɽʉʂʆɽ ʋʈɸɺʅʆɺɽʐʀɺɸʅʀɽ ʈʆʊʆʈɸ 
ʉ ʀɿɺɽʉʊʅʓʄ ʈɸʉʇʆʃʆɾɽʅʀɽʄ ʅɽʋʈɸɺʅʆɺɽʐɽʅʅʓʍ ʄɸʉʉ 

 

ʎʝʣʴ ʨʘʙʦʪʳ - ʧʨʦʚʝʜʝʥʠʝ ʩʪʘʪʠʯʝʩʢʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʙʘʣʘʥʩʠʨʦʚʢʠ ʨʦʪʦʨʘ; ʠʟʫʯʝʥʠʝ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʙʘʣʘʥʩʠʨʦʚʢʠ ʚʨʘʱʘʶʱʠʭʩʷ ʟʚʝʥʴʝʚ; ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʛʨʘʬʦʘʥʘʣʠʪʠ-

ʯʝʩʢʠʤ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤʠ ʙʘʣʘʥʩʠʨʦʚʢʠ. 

 

1. ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʠʥʩʪʨʫʤʝʥʪ 
ʋʩʪʘʥʦʚʢʘ ʊʄʄ-35 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʨʦ-

ʪʦʨʘ ʩ ʥʘʙʦʨʦʤ ʛʨʫʟʦʚ. ʃʠʥʝʡʢʘ ʩ ʤʠʣʣʠʤʝʪʨʦʚʦʡ ʰʢʘʣʦʡ, ʪʨʘʥʩʧʦʨʪʠʨ, ʣʠʩʪ ʤʠʣʣʠʤʝʪʨʦʚʦʡ ʙʫ-

ʤʘʛʠ. 

 

2. ʆʧʠʩʘʥʠʝ ʫʩʪʘʥʦʚʢʠ 
ʆʙʱʠʡ ʚʠʜ ʫʩʪʘʥʦʚʢʠ ʊʄʄ-35 ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.1.  

ʈʠʩʫʥʦʢ 1.1 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ 1 ʟʘʢʨʝʧʣʝʥʳ ʩʪʦʡʢʠ 2 ʠ 3. ɺ ʩʪʦʡʢʘʭ ʧʦʤʝʱʝʥʳ ʰʘʨʠʢʦʚʳʝ ʧʦʜʰʠʧʥʠʢʠ ʚʘ-

ʣʘ 4 ʨʦʪʦʨʘ. ʅʘ ʚʘʣʫ ʨʦʪʦʨʘ ʫʩʪʘʥʦʚʣʝʥʦ ʧʷʪʴ ʜʠʩʢʦʚ 5. ɺ ʢʨʘʡʥʠʭ ʜʠʩʢʘʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʫʨʘʚʥʦ-
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ʚʝʰʠʚʘʶʱʠʝ ʧʨʦʪʠʚʦʚʝʩʳ, ʘ ʪʨʠ ʩʨʝʜʥʠʭ ʩʣʫʞʘʪ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʳʭ ʛʨʫʟʦʚ. ʐʘʨʠ-

ʢʦʧʦʜʰʠʧʥʠʢ ʧʨʘʚʦʛʦ ʢʦʥʮʘ ʚʘʣʘ 4 ʫʩʪʘʥʦʚʣʝʥ ʚ ʢʦʨʧʫʩʝ 6, ʢʦʪʦʨʳʡ ʥʘ ʤʠʥʠʘʪʶʨʥʳʭ ʰʘʨʠʢʦ-

ʧʦʜʰʠʧʥʠʢʘʭ ʤʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦ ʧʣʘʥʢʝ 7. ʂʦʨʧʫʩ 6 ʫʜʝʨʞʠ-

ʚʘʝʪʩʷ ʨʘʩʪʷʥʫʪʳʤʠ ʧʨʫʞʠʥʘʤʠ 8, ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʜʨʫʛʠʤʠ ʢʦʥʮʘʤʠ ʢ ʧʣʘʥʢʝ 7. ɽʩʣʠ ʧʨʘʚʳʡ ʢʦ-

ʥʝʮ ʨʦʪʦʨʘ ʩʣʝʛʢʘ ʦʪʚʝʩʪʠ ʚ ʩʪʦʨʦʥʫ ʠ ʦʪʧʫʩʪʠʪʴ, ʪʦ ʦʥ ʥʘʯʥʝʪ ʩʦʚʝʨʰʘʪʴ ʢʦʣʝʙʘʥʠʷ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʚʦʡ ʦʧʦʨʳ (ʪʦʯʢʘ ɸ ʥʘ ʨʠʩ. 1.1.). ʏʪʦʙʳ ʫʩʪʨʘʥʠʪʴ ʟʘ-

ʢʣʠʥʠʚʘʥʠʝ, ʚ ʣʝʚʦʡ ʦʧʦʨʝ ʫʩʪʘʥʦʚʣʝʥ ʩʬʝʨʠʯʝʩʢʠʡ ʜʚʫʭʨʷʜʥʳʡ ʰʘʨʠʢʦʧʦʜʰʠʧʥʠʢ. ʈʘʟʛʦʥ ʨʦʪʦ-

ʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʚʠʛʘʪʝʣʝʤ 9, ʟʘʢʨʝʧʣʝʥʥʳʤ ʥʘ ʨʳʯʘʛʝ 10. ʇʨʠ ʥʘʞʠʤʝ ʚʥʠʟ ʥʘ ʰʘʨʠʢʦʚʫʶ ʨʫ-

ʢʦʷʪʢʫ ʨʳʯʘʛʘ 10, ʨʦʣʠʢ 12, ʧʦʚʦʨʘʯʠʚʘʷʩʴ ʥʘ ʦʩʠ ʢʨʦʥʰʪʝʡʥʘ II ʚʚʝʨʭ, ʧʨʠʞʠʤʘʝʪʩʷ ʢ ʬʨʠʢʮʠʦʥ-

ʥʦʤʫ ʢʦʣʝʩʫ 13, ʟʘʢʨʝʧʣʝʥʥʦʤʫ ʥʘ ʚʘʣʫ ʨʦʪʦʨʘ. ʅʝʫʨʘʚʥʦʚʝʰʝʥʥʳʝ ʛʨʫʟʳ ʫʢʨʝʧʣʷʶʪʩʷ ʚ 

ʨʘʜʠʘʣʴʥʳʭ ʧʨʦʨʝʟʷʭ ʜʠʩʢʦʚ. ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʛʨʫʟʦʚ ʧʦ ʫʛʣʫ ʚʩʝ ʜʠʩʢʠ ʠʤʝʶʪ ʰʢʘʣʳ ʚ ʛʨʘʜʫʩʘʭ ʩ 

ʩʦʛʣʘʩʦʚʘʥʥʳʤ ʤʝʞʜʫ ʩʦʙʦʡ ʥʫʣʝʚʳʤ ʦʪʩʯʝʪʦʤ. ʋʩʪʘʥʦʚʢʘ  ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ. 

 

3. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʙʘʣʘʥʩʠʨʦʚʢʠ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʫʢʨʝʧʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʩʪʨʦʠʪʴ ʤʘʰʠʥʳ ʙʦʣʴʰʦʡ ʤʦʱʥʦ-

ʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʊʘʢʠʝ ʤʘʰʠʥʳ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʘʱʘʶʱʠʭʩʷ ʟʚʝʥʴʝʚ: ʟʫʙ-

ʯʘʪʳʭ ʢʦʣʝʩ, ʰʢʠʚʦʚ, ʤʘʭʦʚʠʢʦʚ, ʤʫʬʪ, ʙʘʨʘʙʘʥʦʚ, ʪʦʥʢʠʭ ʜʠʩʢʦʚ.  

 ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʪʘʢʦʛʦ ʟʚʝʥʘ ʩʤʝʱʝʥ ʩ ʦʩʠ ʚʨʘʱʝʥʠʷ, ʪʦ ʚʦʟʥʠʢʰʘʷ ʧʨʠ 

ʨʘʙʦʪʝ ʤʘʰʠʥʳ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʘʷ ʩʠʣʘ ʠʥʝʨʮʠʠ ʚʳʟʦʚʝʪ ʚ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʭ ʧʝʨʝʤʝʥʥʳʝ ʧʦ 

ʚʝʣʠʯʠʥʝ ʠ  ʥʘʧʨʘʚʣʝʥʠʶ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʘ ʚ ʩʘʤʦʤ ʟʚʝʥʝ ï ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ. 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʚʳʟʳʚʘʶʪ ʢʦʣʝʙʘʥʠʷ (ʚʠʙʨʘʮʠʠ) ʨʘʤʳ ʠ ʬʫʥʜʘʤʝʥʪʘ ʤʘʰʠʥʳ. ʈʘʩʩʤʦʪ-

ʨʠʤ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʳʡ ʨʦʪʦʨ ʥʘ ʨʠʩ. 1.2.  

ɺʣʠʷʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʤʦʞʥʦ ʩʥʠʟʠʪʴ, ʝʩʣʠ ʫʤʝʥʴʰʠʪʴ ʚʝʣʠʯʠʥʫ ʛʣʘʚʥʦʛʦ ʚʝʢʪʦ-

ʨʘ ʩʠʣ ʠʥʝʨʮʠʠ, ʢʦʪʦʨʳʡ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

iiʠ rmʈ S= 2w ,                                                                                (1.1) 

ʛʜʝ w ï  ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʨʦʪʦʨʘ; imï ʤʘʩʩʘ ʜʠʩʢʘ;  

       ri ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ ʜʦ ʮʝʥʪʨʘ ʤʘʩʩ ʛʨʫʟʘ, ʫʢʨʝʧʣʝʥʥʦʛʦ ʥʘ ʜʠʩʢʝ;  

      iirmS -  ʩʪʘʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ  ʤʘʩʩʳ ʨʦʪʦʨʘ.  

ɽʩʣʠ  ʮʝʥʪʨʳ ʤʘʩʩ ʜʘʥʥʦʛʦ ʨʦʪʦʨʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʩʠ ʚʨʘʱʝʥʠʷ, ʪʦ ʧʦʣʫʯʠʤ  

r i =0 ʠ 02 =ÖS= iiu rmP w .                                                                   (1.2) 

ʕʪʦ ʫʩʣʦʚʠʝ ʩʪʘʪʠʯʝʩʢʦʡ ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʨʦʪʦʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʚ 

ʦʧʦʨʘʭ ʤʦʛʫʪ ʙʳʪʴ ʨʘʚʥʳ ʥʫʣʶ. 
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ʈʠʩʫʥʦʢ 1.2 

ʆʜʥʘʢʦ ʠ ʚ ʩʪʘʪʠʯʝʩʢʠ ʫʨʘʚʥʦʚʝʰʝʥʥʦʤ ʨʦʪʦʨʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʟʘ 

ʩʯʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʧʦ ʜʣʠʥʝ ʨʦʪʦʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʡ 

ʤʦʤʝʥʪ ʩʠʣ ʠʥʝʨʮʠʠ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʬʦʨʤʫʣʝ: 

   iiiʠ zrmM ÖÖ= ä2w ,                                                                       (1.3)   

ʛʜʝ iz ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʣʦʩʢʦʩʪʠ ʧʨʠʚʝʜʝʥʠʷ ʜʦ ʧʣʦʩʢʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ  im   (ʨʠʩ.1.2) ɼʨʫʛʠʝ 

ʦʙʦʟʥʘʯʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚʳʰʝ. 

ʅʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩ ʧʦ ʜʠʘʤʝʪʨʫ ʠ ʜʣʠʥʝ ʦʙʳʯʥʦ ʠʤʝʝʪ ʤʝʩʪʦ ʠʟ-ʟʘ ʥʝʪʦʯ-

ʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʩʙʦʨʢʠ, ʠʟ-ʟʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʜʝʪʘʣʝʡ ʠ ʪ.ʧ.   

ɽʩʣʠ ʛʣʘʚʥʳʡ ʤʦʤʝʥʪ ʩʠʣ ʠʥʝʨʮʠʠ ʙʫʜʝʪ ʨʘʚʝʥ ʥʫʣʶ, ʪʦ ʪʝʣʦ ʙʫʜʝʪ ʜʠʥʘʤʠʯʝʩʢʠ ʫʨʘʚʥʦ-

ʚʝʰʝʥʥʳʤ. 

ʈʦʪʦʨ ʙʫʜʝʪ ʩʪʘʪʠʯʝʩʢʠ ʠ ʜʠʥʘʤʠʯʝʩʢʠ ʫʨʘʚʥʦʚʝʰʝʥ,  ʝʩʣʠ: 

02 =ÖS= iiu rmP w ;                                                                               (1.4) 

02 =ÖÖ= ä iiiʠ zrmM w .                                                                     (1.5) 

ʆʙʳʯʥʦ ʚ ʠʥʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠʢʝ ʚʨʘʱʘʶʱʠʝʩʷ ʟʚʝʥʴʷ, ʠʤʝʶʱʠʝ ʨʘʟʤʝʨ ʧʦ ʜʣʠʥʝ ʩʦʠʟʤʝ-

ʨʠʤʳʡ ʩ ʜʠʘʤʝʪʨʦʤ (ʨʦʪʦʨ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ), ʧʦʜʚʝʨʛʘʶʪʩʷ ʢʘʢ ʩʪʘʪʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʙʘʣʘʥʩʠʨʦʚʢʝ. 

                          

4. ʉʪʘʪʠʯʝʩʢʘʷ ʙʘʣʘʥʩʠʨʦʚʢʘ 

 

ʉʪʘʪʠʯʝʩʢʘʷ ʙʘʣʘʥʩʠʨʦʚʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʟʚʝʥʴʝʚ 

ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ ʠ ʤʘʣʦʡ ʜʣʠʥʳ (ʤʘʭʦʚʠʢʦʚ, ʰʢʠʚʦʚ, 

ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ, ʚʝʥʪʝʣʷʪʦʨʥʳʭ  ʚʠʥʪʦʚ ʠ ʪ.ʧ.). 

 ɼʃʗ ʨʦʪʦʨʘ ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘ ʨʠʩ.1.2., ʚ ʧʣʦʩʢʦʩʪʷʭ 1, 2 

ʠ 3, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʦʩʠ ʚʨʘʱʝʥʠʷ, ʠʤʝʶʪʩʷ ʥʝʫʨʘʚʥʦʚʝ-

ʰʝʥʥʳʝ ʤʘʩʩʳ m1, m2, m3. ʇʦʣʦʞʝʥʠʝ ʵʪʠʭ ʤʘʩʩ ʚ ʧʣʦʩʢʦʩʪʷʭ 

ʟʘʜʘʥʦ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘʤʠ .,, 321 rrr  ʇʦʣʦʞʝʥʠʝ ʧʣʦʩʢʦʩʪʝʡ 1, 

2, 3 ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ʧʨʠʚʝʜʝʥʠʷ I ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʢʦʦʨʜʠʥʘʪʘʤʠ z1, z2, z3 . ʇʨʠ ʩʪʘʪʠʯʝʩʢʦʤ ʫʨʘʚʥʦʚʝ-

ʰʠʚʘʥʠʠ ʧʨʦʪʠʚʦʚʝʩʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʧʣʦʩʢʦʩʪʠ I ʠʣʠ II, 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ l. ʆʙʦʟʥʘʯʠʤ ʚʝʩ ʧʨʦʪʠʚʦʚʝʩʘ ʧʨʠ 

ʈʠʩʫʥʦʢ 1.3, ʘ 
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ʩʪʘʪʠʯʝʩʢʦʤ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʠ ʯʝʨʝʟ Qn ʘ  ʨʘʜʠʫʩ-ʚʝʢʪʦʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ  ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ ʚʨʘ-

ʱʝʥʠʷ ʜʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʨʦʪʠʚʦʚʝʩʘ ʯʝʨʝʟ, rn ʪʦʛʜʘ ʫʩʣʦʚʠʝ ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʨʦʪʦʨʘ: 

    nnii rQrQ ÖÖ+Öä 22 ww ,     

ʩʦʢʨʘʪʠʚ ʚʳʨʘʞʝʥʠʝ ʥʘ ɤ
2
 , ʧʦʣʫʯʠʤ               

     0=Ö+Öä nnii rQrQ ,                                                                    (1.6)   

ʛʜʝ  iQ  ï ʚʝʩ ʛʨʫʟʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʣʦʩʢʦʩʪʠ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʠ  ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʦʪʠʚʦʚʝʩʘ ʛʨʘʬʠʯʝʩʢʠʤ  ʤʝʪʦʜʦʤ ʧʨʠ  ʩʪʘʪʠʯʝ-

ʩʢʦʤ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʚʝʢʪʦʨʥʦʛʦ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ ʚ ʤʘʩʰʪʘʙʝ. ʕʪʦʪ 

ʚʝʢʪʦʨʥʳʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢ  ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1.3, ʘ. ɿʘʤʳʢʘʶʱʠʡ ʚʝʢʪʦʨ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ ʦʧʨʝ-

ʜʝʣʠʪ ʩʦʙʦʶ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʩʘ ʧʨʦʪʠʚʦʚʝʩʘ ʥʘ ʨʘʜʠʫʩ ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ. ɿʘʜʘʚ-

ʰʠʩʴ ʚʝʩʦʤ ʧʨʦʪʠʚʦʚʝʩʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʨʘʜʠʫʩʘ.  

ʅʘʧʨʘʚʣʝʥʠʝ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ ʧʨʦʪʠʚʦʚʝʩʘ ʦʧʨʝʜʝʣʠʪʩʷ ʫʛʣʦʤ ʧa, ʠʟʤʝʨʷʝʤʳʤ  ʥʝʧʦʩʨʝʜʩʪ-

ʚʝʥʥʦ ʧʦ ʯʝʨʪʝʞʫ. 

ɼʣʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʥʘʜʦ   ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ  ʬʦʨʤʫʣʘʤʠ: 
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5. ʇʦʣʥʦʝ (ʩʪʘʪʠʯʝʩʢʦʝ ʠ ʜʠʥʘʤʠʯʝʩʢʦʝ) ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʝ ʨʦʪʦʨʘ 

 

ʇʨʠ ʧʦʣʥʦʤ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʠ ʨʦʪʦʨʘ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘ ʨʠʩ.1.2., ʚʝʩʘ ʧʨʦʪʠʚʦʚʝʩʦʚ, ʫʩʪʘ-

ʥʘʚʣʠʚʘʝʤʳʭ  ʚ ʧʣʦʩʢʦʩʪʷʭ I ʠ II, ʦʙʦʟʥʘʯʠʤ IQ  ʠ IIQ , ʨʘʜʠʫʩ-ʚʝʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʦʣʦʞʝ-

ʥʠʝ ʠʭ ʮʝʥʪʨʦʚ ʪʷʞʝʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ, ʯʝʨʝʟ Ir  ʠ IIr .   

0=Ö+Ö+Öä IIIIIIii rQrQrQ                                                                    (1.9) 

0=ÖÖ+ÖÖä IIIIIIiii zrQzrQ .                                                          (1.10) 

ʇʨʠ ʧʦʣʥʦʤ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʠ ʩʪʨʦʠʪʩʷ ʚʝʢʪʦʨʥʳʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢ ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ 

(1.10). ʆʥ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ.1.3, ʙ.  ɺʝʢʪʦʨʳ ʤʦʤʝʥʪʦʚ ʧʨʠ ʵʪʦʤ ʫʜʦʙʥʦ ʧʦʚʝʨʥʫʪʴ ʥʘ 90
ʦ
 ʜʦ  ʩʦʚʧʘ-

ʜʝʥʠʷ  ʠʭ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʝʢʪʦʨʦʚ ʩʠʣ. ʄʦʜʫʣʴ  ʚʝʢʪʦʨʘ  ʤʦʤʝʥʪʘ, ʟʘʤʳʢʘʶʱʠʡ  ʤʥʦʛʦʫʛʦʣʴʥʠʢ,   

ʙʫʜʝʪ ʨʘʚʝʥ ʧʨʦʠʟʚʝʜʝʥʠʶ IIIIII zrQ ÖÖ , ʛʜʝ  ʢʦʦʨʜʠʥʘʪʘ IIz  ʠʟʚʝʩʪʥʘ ʠ ʨʘʚʥʘ l.  ʀʟ ʵʪʦʛʦ ʧʨʦʠʟ-

ʚʝʜʝʥʠʷ, ʟʘʜʘʚʰʠʩʴ ʚʝʩʦʤ ʧʨʦʪʠʚʦʚʝʩʘ IIQ , ʦʧʨʝʜʝʣʷʝʤ ʨʘʜʠʫʩ IIr . ʋʛʦʣ IIa , ʜʘʶʱʠʡ  ʥʘʧʨʘʚʣʝ-

ʥʠʝ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ ʧʨʦʪʠʚʦʚʝʩʘ,  ʠʟʤʝʨʷʝʪʩʷ ʧʦ ʯʝʨʪʝʞʫ (ʨʠc.1.3, ʙ.). 3ʘʪʝʤ  ʩʪʨʦʠʪʩʷ  ʤʥʦʛʦ-

ʫʛʦʣʴʥʠʢ ʧʦ ʫʨʘʚʥʝʥʠʶ (1.9) (ʨʠʩ.1.3,ʚ).  
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                                ʈʠʩʫʥʦʢ 1.3, ʙ                                                  ʈʠʩʫʥʦʢ 1.3, ʚ 

 

ɺ ʵʪʦʤ  ʤʥʦʛʦʫʛʦʣʴʥʠʢʝ ʥʝʠʟʚʝʩʪʥʦʡ ʚʝʣʠʯʠʥʦʡ ʙʫʜʝʪ ʟʘʤʳʢʘʶʱʠʡ ʚʝʢʪʦʨ, ʤʦʜʫʣʴ ʢʦʪʦʨʦ-

ʛʦ  ʨʘʚʝʥ II rQ Ö. ɿʘʜʘʚʰʠʩʴ ʚʝʩʦʤ IQ  ʧʨʦʪʠʚʦʚʝʩʘ, ʦʧʨʝʜʝʣʠʤ ʚʝʣʠʯʠʥʫ ʨʘʜʠʫʩʘ ʝʛʦ ʥʘʭʦʞʜʝʥʠʷ 

Ir . 

ɼʣʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʥʫʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

ä
ä

ÖÖÖ

ÖÖÖ
=

iiii

iiii
II

zrQ

zrQ
tg

a

a
a

cos

sin
 ;                                                          (1.11.) 

IIII

iiii
IIII

z

zrQ
rQ

a

a

sin

sin

Ö

ÖÖÖ
=
ä

 ;                                                                 (1.12.) 

IIIIIIiii

IIIIIIiii
I

rQrQ

rQrQ
tg

aa

aa
a

coscos

sinsin

ÖÖ-ÖÖ

ÖÖ-ÖÖ
=
ä
ä

 ;                                     (1.13.) 

I

IIIIIIiii
II

rQrQ
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a

aa

sin

sinsin ÖÖ-ÖÖ
=Ö
ä

 .                                    (1.14.) 

 

6. ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ 

 

1. ʇʦ ʫʢʘʟʘʥʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʪʘʙʣʠʮʫ ʦʪʯʝʪʘ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚʝʩʘ ʠ ʢʦʦʨʜʠʥʘʪʳ ʥʝʫʨʘʚ-

ʥʦʚʝʰʝʥʥʳʭ ʛʨʫʟʦʚ (iii rQ a,, ) ʠ ʚ ʙʣʘʥʢʝ ʦʪʯʝʪʘ ʟʘʨʠʩʦʚʳʚʘʝʪʩʷ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ (ʩʤ. ʨʠʩ.1.2.).  

2. ɿʘʜʘʚʰʠʩʴ ʚʝʩʦʤ ʧʨʦʪʠʚʦʚʝʩʘ nQ ʧʦ ʚʝʢʪʦʨʥʦʤʫ ʤʥʦʛʦʫʛʦʣʴʥʠʢʫ, ʧʦʩʪʨʦʝʥʥʦʤʫ ʘʥʘʣʦ-

ʛʠʯʥʦ ʤʥʦʛʦʫʛʦʣʴʥʠʢʫ, ʥʘ ʨʠʩ.1.3ʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ, nr  ʠ na. ʇʨʦʪʠʚʦʚʝʩ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʜʠʩʢʝ I 

ʠʣʠ II (ʨʠʩ.1.2.). ɺʝʢʪʦʨʥʳʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢ ʩʪʨʦʠʪʩʷ ʚ ʤʘʩʰʪʘʙʝ ʥʘ ʙʣʘʥʢʝ ʦʪʯʸʪʘ. 

3. ʇʨʦʚʝʨʷʝʪʩʷ ʩʪʘʪʠʯʝʩʢʘʷ  ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʴ ʨʦʪʦʨʘ (ʧʨʠ ʧʦʚʦʨʦʪʝ ʨʦʪʦʨʘ ʥʘ ʣʶʙʦʡ ʫʛʦʣ 

ʦʥ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʚ ʙʝʟʨʘʟʣʠʯʥʦʤ ʨʘʚʥʦʚʝʩʠʠ). 
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4. ʇʨʦʚʝʨʷʝʪʩʷ ʩʪʘʪʠʯʝʩʢʘʷ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʴ ʨʦʪʦʨʘ (ʧʨʠ ʨʘʟʛʦʥʝ ʨʦʪʦʨʘ ʧʨʘʚʳʡ ʢʦʥʝʮ 

ʝʛʦ ʥʘʯʠʥʘʝʪ ʩʦʚʝʨʰʘʪʴ ʢʦʣʝʙʘʥʠʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ). 

5. ʈʦʪʦʨ ʦʩʪʘʥʘʚʣʠʚʘʶʪ, ʩʥʠʤʘʶʪ ʧʨʦʪʠʚʦʚʝʩ, ʥʘʡʜʝʥʥʳʡ ʧʨʠ ʩʪʘʪʠʯʝʩʢʦʤ ʫʨʘʚʥʦʚʝʰʠʚʘ-

ʥʠʠ. 

6. ɻʨʘʬʠʯʝʩʢʠʤ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʨʦʪʠʚʦʚʝʩʳ ʜʣʷ I ʠ II ʧʣʦʩʢʦ-

ʩʪʝʡ ʧʨʠ ʧʦʣʥʦʤ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʠ. ʇʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʨʝʰʝʥʠʠ, ʨʝʟʫʣʴʪʘʪʳ ʟʘʥʦʩʷʪʩʷ ʚ ʪʘʙʣʠʮʫ 

ʦʪʯʝʪʘ ʢ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ. ʇʨʠ ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʰʝʥʠʠ ʚʝʢʪʦʨʥʳʝ ʤʥʦʛʦʫʛʦʣʴʥʠʢʠ, ʘʥʘʣʦʛʠʯ-

ʥʳʝ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘʤ ʥʘ ʨʠʩ.1.3, ʙ ʠ 1.3, ʚ, ʩʪʨʦʷʪʩʷ ʚ ʤʘʩʰʪʘʙʝ ʥʘ ʙʣʘʥʢʝ ʦʪʯʝʪʘ.    ʄʘʩʰʪʘʙʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʦʧʨʝʜʝʣʝ̫ʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

iirQ

ii

l

rQ Ö
=m ,                                                                                                              (1.15) 

ʛʜʝ  ii rQ Ö ï ʚʝʣʠʯʠʥʘ ʚʝʢʪʦʨʘ ʩʠʣʳ; 
ii rQl Öï ʚʝʣʠʯʠʥʝ ʦʪʨʝʟʢʘ, ʠʟʦʙʨʘʞʘʶʱʝʛʦ ʚʝʢʪʦʨ ʩʠʣ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʚʝʢʪʦʨʥʦʛʦ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ, ʚʳʙʠʨʘʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʦ. 

7. ʇʨʦʪʠʚʦʚʝʩʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʜʠʩʢʘʭ I ʠ II ʠ ʧʨʦʚʝʨʷʶʪ ʩʪʘʪʠʯʝʩʢʫʶ ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʴ 

ʨʦʪʦʨʘ. 

8. ʈʘʟʛʦʥʷʶʪ ʨʦʪʦʨ ʠ ʫʙʝʞʜʘʶʪʩʷ ʚ ʝʛʦ ʜʠʥʘʤʠʯʝʩʢʦʡ ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ (ʧʨʘʚʳʡ ʢʦʥʝʮ ʨʦ-

ʪʦʨʘ ʥʝ ʜʦʣʞʝʥ ʠʤʝʪʴ ʙʦʣʴʰʦʡ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ). 

 

7. ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

 

 1.  ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʷʝʪʩʷ ʩʪʘʪʠʯʝʩʢʘʷ ʙʘʣʘʥʩʠʨʦʚʢʘ ʨʦʪʦʨʘ? 

          2.  ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʙʘʣʘʥʩʠʨʦʚʢʘ ʨʦʪʦʨʘ? 

           3.  ʅʘʧʠʰʠʪʝ ʬʦʨʤʫʣʫ ʫʩʣʦʚʠʷ ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʨʦʪʦʨʘ ʧʨʠ ʩʪʘʪʠʯʝʩʢʦʡ ʙʘʣʘʥʩʠʨʦʚʢʝ. 

ʂʘʢʦʡ ʥʝʠʟʚʝʩʪʥʳʡ ʧʘʨʘʤʝʪʨ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥ ʧʦ ʵʪʦʡ ʬʦʨʤʫʣʝ? 

           4. ʅʘʧʠʰʠʪʝ ʬʦʨʤʫʣʳ ʫʩʣʦʚʠʷ ʧʦʣʥʦʛʦ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʨʦʪʦʨʘ. ʂʘʢʠʝ 

ʚʝʣʠʯʠʥʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʵʪʠʤ ʬʦʨʤʫʣʘʤ? 

           5. ʂʘʢʦʚ ʧʦʨʷʜʦʢ ʧʦʩʪʨʦʝʥʠʷ ʚʝʢʪʦʨʥʦʛʦ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ ʧʨʠ ʩʪʘʪʠʯʝʩʢʦʡ ʙʘʣʘʥʩʠʨʦʚʢʝ? 

           6. ʂʘʢʦʚ ʧʦʨʷʜʦʢ ʧʦʩʪʨʦʝʥʠʷ ʚʝʢʪʦʨʥʦʛʦ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʙʘʣʘʥʩʠʨʦʚʢʝ? 
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           5. ɹʘʭʨʘʪʦʚ, ɸ.ʈ. ʃʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ʧʦ ʪʝʦʨʠʠ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʘʰʠʥ: ʄʝʪʦʜ. ʋʢʘʟʘ-

ʥʠʷ ʢ ʣʘʙʦʨʘʪʦʨʥʳʤ ʨʘʙʦʪʘʤ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʊʝʦʨʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʝʭʘʥʠʢʘ ʤʘʰʠʥè [ʕʣʝʢʪʨʦʥ-

http://e.lanbook.com/books/element.php?pl1_id=3183%20—
http://e.lanbook.com/books/element.php?pl1_id=5801%20—
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ʥʳʡ ʨʝʩʫʨʩ] : ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ. ð ʕʣʝʢʪʨʦʥ. ʜʘʥ. ð ʄ. : ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 

(ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘ), 2009. ð 96 ʩ. ð 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://e.lanbook.com/books/element.php?pl1_id=52150 ð 

          6. ʂʘʨʠʤʦʚ ʀ. ʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘ. ʕʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʯʥʦʡ ʠ ʟʘ-

ʦʯʥʦʡ ʬʦʨʤ ʦʙʫʯʝʥʠʷ [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  http://www.prikladmeh.ru 

 

ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ 2 

 

ʇʆʃʋʏɽʅʀɽ ʕɺʆʃʔɺɽʅʊʅʓʍ ʇʈʆʌʀʃɽʁ ɿʋɹʔɽɺ ʄɽʊʆɼʆʄ ʆɹʂɸʊɸ ʀ ʇʆ-

ʉʊʈʆɽʅʀɽ ʂɸʈʊʀʅʓ ʀʍ ɿɸʎɽʇʃɽʅʀʗ 

 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʥʘʨʝʟʘʥʠʝʤ ʵʚʦʣʴʚʝʥʪʥʳʭ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʤʝʪʦʜʦʤ ʦʙʢʘʪʘ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʨʝʡʢʦʡ; ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʨʘʟʤʝʨʦʚ ʥʝʢʦʨʨʠʛʠʨʦʚʘʥʥʦʛʦ ʠ ʢʦʨʨʠʛʠʨʦʚʘʥ-

ʥʦʛʦ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʠ ʧʦʩʪʨʦʝʥʠʝ ʢʘʨʪʠʥ ʠʭ ʟʘʮʝʧʣʝʥʠʷ. 

 

1. ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʧʨʠʙʦʨʳ 

 

1. ʇʨʠʙʦʨ ʜʣʷ ʚʳʯʝʨʯʠʚʘʥʠʷ ʵʚʦʣʴʚʝʥʪʥʳʭ ʧʨʦʬʠʣʝʡ ʤʝʪʦʜʦʤ ʦʙʢʘʪʘ ʤʦʜʝʣʠ ʊʄʄ-42. 

2. ɹʫʤʘʞʥʳʡ ʢʨʫʛ (ʟʘʛʦʪʦʚʢʘ) ʠʟ ʚʘʪʤʘʥʘ. 

3. ʂʘʣʴʢʘ ʨʘʟʤʝʨʦʤ ʥʝ ʤʝʥʝʝ 100 ³ 200ʤʤ. 

4. ʆʩʪʨʦʟʘʪʦʯʝʥʥʳʡ ʢʘʨʘʥʜʘʰ 

5. ʃʠʥʝʡʢʘ ʩ ʤʠʣʣʠʤʝʪʨʦʚʦʡ ʰʢʘʣʦʡ. 

6. ʎʠʨʢʫʣʴ. 

 

2. ʆʩʥʦʚʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ 

 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʦʣʝʩʘ ʧʦ ʩʧʦʩʦʙʫ ʦʛʠʙʘʥʠʷ ʧʨʦʬʠʣʠ ʝʛʦ ʟʫʙʴʝʚ ʦʙʨʘʟʫʶʪʩʷ ʢʘʢ ʦʛʠʙʘʶʱʠʝ ʢ 

ʩʝʤʝʡʩʪʚʫ ʧʦʣʦʞʝʥʠʡ ʧʨʦʬʠʣʝʡ ʟʫʙʴʝʚ ʧʨʦʠʟʚʦʜʷʱʝʛʦ ʢʦʣʝʩʘ (ʠʥʩʪʨʫʤʝʥʪʘ). ɽʩʣʠ ʧʨʦʠʟʚʦʜʷʱʝʝ 

ʢʦʣʝʩʦ ʠʤʝʝʪ ʟʫʙʴʷ ʩ ʵʚʦʣʴʚʝʥʪʥʳʤʠ ʧʨʦʬʠʣʷʤʠ, ʪʦ ʥʘ ʟʘʛʦʪʦʚʢʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʧʦ ʵʪʦʤʫ 

ʩʧʦʩʦʙʫ ʪʘʢʞʝ ʧʦʣʫʯʘʶʪ ʟʫʙʴʷ ʩ ʵʚʦʣʴʚʝʥʪʥʳʤʠ ʧʨʦʬʠʣʷʤʠ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʟʚʦʜʷʱʠʡ ʢʦʥʪʫʨ 

ʠʥʩʪʨʫʤʝʥʪʘ (ʩʝʯʝʥʠʝ ʧʨʦʠʟʚʦʜʷʱʝʛʦ ʢʦʣʝʩʘ ʧʣʦʩʢʦʩʪʴʶ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʦʩʠ ʟʘʛʦʪʦʚʢʠ) ï ʪʦʨʮʝʚʦʝ 

ʩʝʯʝʥʠʝ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʢʦʣʝʩʘ ʦʙʨʘʟʫʶʪ ʧʣʦʩʢʦʝ ʵʚʦʣʴʚʝʥʪʥʦʝ ʟʘʮʝʧʣʝʥʠʝ, ʥʘʟʳʚʘʝʤʦʝ ʩʪʘʥʦʯʥʳʤ. 

ɽʩʣʠ ʨʘʜʠʫʩ ʦʩʥʦʚʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʷʱʝʛʦ ʢʦʣʝʩʘ ʫʚʝʣʠʯʠʪʴ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʪʦ ʵʚʦʣʴʚʝʥʪʥʦʝ 

ʢʦʣʝʩʦ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʡʢʫ ʩ ʧʨʷʤʦʣʠʥʝʡʥʳʤʠ ʧʨʦʬʠʣʷʤʠ ʟʫʙʴʝʚ. ʊʘʢʠʝ ʧʨʦʬʠʣʠ ʟʫʙʴʝʚ ʧʨʦʩʪʳ ʠ 

ʪʝʭʥʦʣʦʛʠʯʥʳ, ʧʦʟʚʦʣʷʶʪ ʠʟʛʦʪʦʚʣʷʪʴ ʠʥʩʪʨʫʤʝʥʪ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. ʇʦʵʪʦʤʫ ʟʫʙʦʨʝʟʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʩ ʨʝʝʯʥʳʤ ʧʨʦʠʟʚʦʜʷʱʠʤ ʢʦʥʪʫʨʦʤ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

ʉʧʦʩʦʙ ʦʛʠʙʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʙʨʘʙʘʪʳʚʘʪʴ ʢʦʣʝʩʘ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʯʠʩʣʘʤʠ ʟʫʙʴʝʚ ʠ ʨʘʟʥʦʡ ʬʦʨʤʦʡ ʧʨʦʬʠʣʷ ʟʫʙʘ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʛʝʦʤʝʪʨʠʝʡ ʠʥʩʪʨʫʤʝʥʪʘ, ʥʦ ʠ ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʛʦʪʦʚʢʠ. ʇʘʨʘʤʝʪʨʳ ʠʩʭʦʜʥʦʛʦ 

ʧʨʦʠʟʚʦʜʷʱʝʛʦ ʢʦʥʪʫʨʘ ʠʥʩʪʨʫʤʝʥʪʘ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ʢʦʥʪʫʨʘ 

ɻʆʉʊ 13755-81 (ʨʠʩ. 2.1). ʇʨʦʠʟʚʦʜʷʱʠʡ ʢʦʥʪʫʨ ʟʘʧʦʣʥʷʝʪ ʚʧʘʜʠʥʳ ʠʩʭʦʜʥʦʛʦ ʢʦʥʪʫʨʘ, ʢʘʢ 

ʦʪʣʠʚʢʘ ʬʦʨʤʫ, ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʨʘʜʠʘʣʴʥʦʛʦ ʟʘʟʦʨʘ ʤʝʞʜʫ ʚʝʨʰʠʥʘʤʠ ʟʫʙʴʝʚ ʠʩʭʦʜʥʦʡ ʨʝʡʢʠ ʠ 

ʚʧʘʜʠʥʘʤʠ ʧʨʦʠʟʚʦʜʷʱʝʡ. ɺʝʣʠʯʠʥʘ ʵʪʦʛʦ ʟʘʟʦʨʘ ʠ ʨʘʜʠʫʩ ʩʢʨʫʛʣʝʥʠʷ ʧʨʦʠʟʚʦʜʷʱʝʛʦ ʢʦʥʪʫʨʘ ʚʦ 

ʚʧʘʜʠʥʝ ɻʆʉʊʦʤ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ. 
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ʈʠʩʫʥʦʢ 2.1 

ʅʘ ʨʠʩ. 2.1 ʦʙʦʟʥʘʯʝʥʳ ʧʘʨʘʤʝʪʨʳ ʠʩʭʦʜʥʦʛʦ ʢʦʥʪʫʨʘ: ʫʛʦʣ ʛʣʘʚʥʦʛʦ ʧʨʦʬʠʣʷ 
A20=a ; ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʚʳʩʦʪʳ ʛʦʣʦʚʢʠ 1=*ah ; ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʩʦʪʳ ʥʦʞʢʠ 25,1=*fh ; ʢʦʵʬʬʠʮʠʝʥʪ ʛʣʫʙʠʥʳ ʟʘʭʦ-

ʜʘ 0,2=lh ; ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʜʠʘʣʴʥʦʛʦ ʟʘʟʦʨʘ 25,0=*c ; ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʜʠʫʩʘ ʧʝʨʝʭʦʜʥʦʡ ʢʨʠʚʦʡ 

38,0=*fr . ʕʪʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʧʨʝʜʝʣʷʶʪ ʨʘʟʤʝʨʳ ʧʨʦʠʟʚʦʜʷʱʝʛʦ ʢʦʥʪʫʨʘ ʚ ʜʦʣʷʭ ʤʦʜʫʣʷ m. 

ɼʣʷ ʩʧʝʮʠʘʣʴʥʳʭ ʮʝʣʝʡ, ʘ ʪʘʢʞʝ ʚ ʩʪʘʥʜʘʨʪʘʭ ʜʨʫʛʠʭ ʩʪʨʘʥ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʩʭʦʜʥʳʝ ʢʦʥʪʫ-

ʨʳ ʩ ʫʛʣʘʤʠ ʧʨʦʬʠʣʷ a=15̄ ; 25̄ ; 30̄  ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ  

=*ah 0,8; 0,9; 1,1; =*c 0,2; 0,3; 0,4 (ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʷʤ a ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʝʥʴʰʠʝ ʟʥʘ-

ʯʝʥʠʷ 
*
ah ). 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʢʦʩʦʟʫʙʳʭ ʢʦʣʝʩ ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʣʠʥʠʠ ʟʫʙʘ b ʩʪʘʥʦʯʥʦʝ ʟʘʮʝʧʣʝʥʠʝ ʩʣʝʜʫ-

ʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʪʦʨʮʝʚʦʤ ʩʝʯʝʥʠʠ, ʚ ʢʦʪʦʨʦʤ ʧʘʨʘʤʝʪʨʳ ʧʨʦʠʟʚʦʜʷʱʝʛʦ ʢʦʥʪʫʨʘ ʦʧʨʝʜʝʣʷʶʪ 

ʧʦ ʬʦʨʤʫʣʘʤ:  

)
c

tg
(arctgcos

cos
cos ,,,

b
a

ab
b

b
os

cc
m

mhh tttaat ==== ****
. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʜʝʣʠʪʝʣʴʥʘʷ ʧʨʷʤʘʷ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʜʝʣʠʪʝʣʴʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʥʘʨʝʟʘʝʤʦʛʦ ʢʦʣʝʩʘ, ʧʦʣʫʯʘʶʪ ʟʫʙʯʘʪʳʝ ʢʦʣʝʩʘ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʙʝʟ ʩʤʝ-

ʱʝʥʠʷ, ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘ.  

Á ʉʤʝʱʝʥʠʝʤ xĀm ʥʘʟʳʚʘʶʪ ʢʨʘʪʯʘʡʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʜʝʣʠʪʝʣʴʥʦʡ ʧʨʷʤʦʡ ʠʥʩʪʨʫʤʝʥʪʘ ʜʦ 

ʜʝʣʠʪʝʣʴʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʢʦʣʝʩʘ, ʛʜʝ x ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʤʝʱʝʥʠʷ. 

Á ɿʫʙʯʘʪʦʝ ʢʦʣʝʩʦ ʙʝʟ ʩʤʝʱʝʥʠʷ 0=Ömxi (ʨʠʩ.2.2). 

ɺ ʩʪʘʥʦʯʥʦʤ ʟʘʮʝʧʣʝʥʠʠ ʥʘʯʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʜʝʣʠʪʝʣʴʥʘʷ ʧʨʷʤʘʷ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʜʝʣʠ-

ʪʝʣʴʥʘʷ ʦʢʨʫʞʥʦʩʪʴ ʢʦʣʝʩʘ. ʊʘʢ ʢʘʢ ʠʭ ʧʝʨʝʢʘʪʳʚʘʥʠʝ ʜʨʫʛ ʧʦ ʜʨʫʛʫ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʩʢʦʣʴʞʝʥʠʷ, 

ʧʦ ʜʝʣʠʪʝʣʴʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʥʫʣʝʚʦʛʦ ʢʦʣʝʩʘ ʪʦʣʱʠʥʘ ʟʫʙʘ ʨʘʚʥʘ ʰʠʨʠʥʝ ʚʧʘʜʠʥʳ: 

mlS ii p5,0== . 
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ʈʠʩʫʥʦʢ 2.2 

 

Á ɿʫʙʯʘʪʦʝ ʢʦʣʝʩʦ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ 0>Ömxi  (ʨʠʩ.2.3).  

ʊʘʢʦʝ ʢʦʣʝʩʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʝʩʣʠ ʫʜʘʣʠʪʴ ʠʥʩʪʨʫʤʝʥʪ ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʦʩʠ 

ʟʘʛʦʪʦʚʢʠ. ʅʘ ʜʝʣʠʪʝʣʴʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʢʦʣʝʩʘ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ ʪʦʣʱʠʥʘ ʟʫʙʘ ʙʦʣʴʰʝ 

ʰʠʨʠʥʳ ʚʧʘʜʠʥʳ: ii lS >  ʠ mSi p5,0> . 

Á ɿʫʙʯʘʪʦʝ ʢʦʣʝʩʦ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ 0<Ömxi (ʨʠʩ.2.4). 

 ʊʘʢʦʝ ʢʦʣʝʩʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʝʩʣʠ ʠʥʩʪʨʫʤʝʥʪ ʠʟ ʧʦʣʦʞʝʥʠʷ ʩ ʥʫʣʝʚʳʤ ʩʤʝʱʝʥʠʝʤ ʧʝ-

ʨʝʤʝʩʪʠʤ ʢ ʦʩʠ ʥʘʨʝʟʘʝʤʦʛʦ ʢʦʣʝʩʘ. ʅʘ ʢʦʣʝʩʝ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ ii lS <  ʠ 

mSi p5,0< . 

 

 

 

ʈʠʩʫʥʦʢ 2.3 
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ʈʠʩʫʥʦʢ 2.4 

 

ɸʢʪʠʚʥʳʡ ʫʯʘʩʪʦʢ ʣʠʥʠʠ ʟʘʮʝʧʣʝʥʠʷ ʵʚʦʣʴʚʝʥʪ ɺ1 ɺl (ʩʤ. ʨʠʩ.2.3.) ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʯʢʘʤʠ 

ʧʝʨʝʩʝʯʝʥʠʷ ʣʠʥʠʠ ʩʪʘʥʦʯʥʦʛʦ ʟʘʮʝʧʣʝʥʠʷ ʩ ʦʢʨʫʞʥʦʩʪʴʶ ʚʝʨʰʠʥ ɺ1 ʠ ʧʨʷʤʦʡ ʛʨʘʥʠʯʥʳʭ ʪʦʯʝʢ 

ɺl. ʀʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʩʤʝʱʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʠʟʤʝʥʷʝʪ ʠ ʧʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ɺl ʥʘ ʣʠʥʠʠ ʟʘʮʝʧʣʝ-

ʥʠʷ. ʀ, ʝʩʣʠ ʪʦʯʢʘ, ɺl ʚʳʡʜʝʪ ʟʘ ʧʨʝʜʝʣʳ ʦʪʨʝʟʢʘ ɺ1N, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʟʦʥʫ ʩʦʧʨʷʞʝʥʥʦʛʦ ʢʦʥʪʘʢʪʘ 

ʧʨʦʬʠʣʝʡ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʢʦʣʝʩʘ, ʧʨʦʠʟʦʡʜʝʪ ʧʦʜʨʝʟʘʥʠʝ ʟʫʙʘ. ʇʨʠ ʵʪʦʤ ʠʥʩʪʨʫʤʝʥʪ ʩʨʝʟʘʝʪ ʯʘʩʪʴ 

ʛʣʘʚʥʦʛʦ ʧʨʦʬʠʣʷ, ʫʤʝʥʴʰʘʷ ʪʦʣʱʠʥʫ ʟʫʙʘ ʫ ʦʩʥʦʚʘʥʠʷ, ʩʥʠʞʘʷ ʝʛʦ ʧʨʦʯʥʦʩʪʴ ʥʘ ʠʟʣʦʤ. ʉʪʝʧʝʥʴ 

ʧʦʜʨʝʟʘʥʠʷ ʟʫʙʘ ʟʘʚʠʩʠʪ ʦʪ ʩʤʝʱʝʥʠʷ, ʜʠʘʤʝʪʨʦʚ ʧʨʦʠʟʚʦʜʷʱʝʛʦ ʢʦʥʪʫʨʘ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʯʠʩʣʘ 

ʟʫʙʴʝʚ ʢʦʣʝʩʘ. ʇʨʠ ʥʫʣʝʚʦʤ ʩʤʝʱʝʥʠʠ ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʟʫʙʴʝʚ ʢʦʣʝʩʘ, ʥʘʨʝʟʘʝʤʦʝ ʙʝʟ ʧʦʜʨʝʟʘ-

ʥʠʷ, ʩʦʩʪʘʚʠʪ 

2min
sin

2

a

a
*

=
h

Z . 

ʀʟ ʵʪʦʡ ʬʦʨʤʫʣʳ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ =*ah 1 ʩ ʫʤʝʥʴʰʝʥʠʝʤ a ʫʚʝʣʠʯʠʚʘʝʪʩʷ minZ : 

a=15̄ ,                               30min=Z ; 

a=20̄ ,                               17min=Z ; 

a=30̄ ,                               8min=Z . 

ʗʚʣʝʥʠʝʤ ʧʦʜʨʝʟʘ ʟʫʙʴʝʚ ʥʘʟʳʚʘʝʪʩʷ ʚʨʝʟʘʥʠʝ ʛʦʣʦʚʢʠ ʟʫʙʘ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʥʦʞʢʫ ʥʘʨʝʟʘʝ-

ʤʦʛʦ ʢʦʣʝʩʘ.  

ɹʝʟ ʧʦʜʨʝʟʘʥʠʷ ʢʦʣʝʩʦ ʩ ʯʠʩʣʦʤ ʟʫʙʴʝʚ Z ʤʝʥʴʰʠʤ Zmin, ʤʦʞʥʦ ʦʙʨʘʙʦʪʘʪʴ, ʝʩʣʠ ʠʥʩʪʨʫʤʝʥ-

ʪʫ ʧʨʠʜʘʪʴ ʩʤʝʱʝʥʠʝ, ʙʦʣʴʰʝʝ ʠʣʠ ʨʘʚʥʦʝ ʤʠʥʠʤʘʣʴʥʦʤʫ; minmxmx> , ʛʜʝ 

( )

min

min
min

Z

ZZh
x

-
=

*
a

. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʨʝʟʘʥʠʷ ʥʦʞʢʠ ʟʫʙʴʝʚ ʥʝ ʧʨʦʠʟʦʡʜʝʪ ʧʨʠ x=0, ʝʩʣʠ minZZ²  ʠ ʧʨʠ, 

minxx² , ʝʩʣʠ minZZ< . 
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ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʤʝʱʝʥʠʷ maxx ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʟʘʦʩʪʨʝʥʠʶ ʟʫʙʴʝʚ 

ʢʦʣʝʩʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʤʝʱʝʥʠʷ ʪʦʣʱʠʥʘ ʟʫʙʘ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʚʝʨʰʠʥ aS ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʤʦʞʝʪ 

ʧʨʠʥʷʪʴ ʥʫʣʝʚʦʝ, ʘ ʪʝʦʨʝʪʠʯʝʩʢʠ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ (0¢aS ). ʇʦʩʣʝʜʥʝʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʨʘʟʥʦʠʤʝʥʥʳʭ (ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ) ʧʨʦʬʠʣʝʡ ʟʫʙʘ ʦʢʘʟʳʚʘʝʪʩʷ ʥʠ-

ʞʝ ʦʢʨʫʞʥʦʩʪʠ ʚʝʨʰʠʥ aid .  

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʣʦʚʦʡ ʟʫʙʯʘʪʦʡ ʧʝʨʝʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʙʝʛʘʪʴ  ʟʘʦʩʪʨʝʥʠʷ ʠ ʦʙʝʩ-

ʧʝʯʠʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʷ aS  Ó[]aS , ʛʜʝ []aS - ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʪʦʣʱʠʥʘ ʟʫʙʘ ʧʦ ʦʢ-

ʨʫʞʥʦʩʪʠ ʚʝʨʰʠʥ. ɺʳʙʦʨ []aS ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʪʝʨʠʘʣʦʤ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ, ʩʧʦʩʦʙʦʤ ʝʛʦ ʪʝʨʤʦʦʙ-

ʨʘʙʦʪʢʠ ʠ ʫʩʣʦʚʠʷʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʝʨʝʜʘʯʠ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,2m 

ʜʦ 0,45m (ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʥʷʪʴ []aS = 0,2 m).  

ʀʟ ʪʝʦʨʠʠ ʵʚʦʣʴʚʝʥʪʥʦʛʦ ʟʘʮʝʧʣʝʥʠʷ ʠʟʚʝʩʪʥʦ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʨʘʩʯʝʪʘ ʪʦʣ-

ʱʠʥʳ ʟʫʙʘ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʚʝʨʰʠʥ   

( )ùú
ø

éê

è
-+D+= aii
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ai invinvZmS aa
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2cos

cos
,                                            (2.1) 
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÷
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ai
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ai

d

d
arccosa ,  aiaiai tginv aaa -= . 

ɿʜʝʩʴ aia  ï ʫʛʦʣ ʧʨʦʬʠʣʷ ʟʫʙʘ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʚʝʨʰʠʥ aid ; 

bd  ï ʜʠʘʤʝʪʨ ʦʩʥʦʚʥʦʡ ʦʢʨʫʞʥʦʩʪʠ. 

ʇʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ æy=0,  

ii xtg Ö=D a2 ,  ( )iaai xhZmd 22 ++= *
.                                                     (2.2)  

ʇʨʠʨʘʚʥʷʚ  []aai SS =  ʠ ʨʝʰʠʚ ʥʝʣʠʥʝʡʥʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (2.1) ʠ (2.2) ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʭ, ʦʧʨʝʜʝʣʠʤ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʤʝʱʝʥʠʷ maxx . 

 

ʅʘʨʝʟʘʥʠʝ ʵʚʦʣʴʚʝʥʪʥʳʭ ʧʨʦʬʠʣʝʡ ʤʝʪʦʜʦʤ ʦʙʢʘʪʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ. ʈʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʙʳʪʴ ʟʫʙʯʘ-

ʪʘʷ ʨʝʡʢʘ (ʛʨʝʙʝʥʢʘ), ʯʝʨʚʷʯʥʘʷ ʬʨʝʟʘ ʠʣʠ ʜʦʣʙʷʢ ʚ ʬʦʨʤʝ ʰʝʩʪʝʨʥʠ. 

ʅʘʨʝʟʘʥʠʝ ʢʦʣʝʩ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʟʫʙʦʩʪʨʦʛʘʣʴʥʦʤ, ʟʫʙʦʬʨʝʟʝʨʥʦʤ ʠʣʠ 

ʟʫʙʦʜʦʣʙʝʞʥʦʤ ʩʪʘʥʢʘʭ. 

ʇʨʠ ʥʘʨʝʟʘʥʠʠ ʟʫʙʴʝʚ ʨʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʠ ʟʘʛʦʪʦʚʢʘ ʧʦʣʫʯʘʶʪ ʪʘʢʦʝ ʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʜʚʠʞʝʥʠʝ, ʢʘʢ ʧʨʠ ʟʘʮʝʧʣʝʥʠʠ ʟʫʙʯʘʪʦʡ ʨʝʡʢʠ ʩ ʢʦʣʝʩʦʤ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ ʠʥʩʪʨʫʤʝʥʪʘʣʥɹʦʡ ʨʝʡʢʠ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʘʷ ʬʦʨʤʘ ʨʝʞʫʱʝʡ 

ʢʨʦʤʢʠ ï ʧʨʷʤʘʷ ʣʠʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʜʦʩʪʠʛʘʝʪʩʷ ʚʩrʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ  

ʠ ʢʦʣʝʩ ʧʨʠ ʤʘʢʩʠʤʘʣʥɹʳʭ ʛʘʙʘʨʠʪʘʭ, ʘ ʧʝʨʝʪʦʯʢʘ ʨʝʡʢʠ ʥʝ ʚʳʟʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʡ. 

 

ʇʨʠ ʚʧrʦʣʥʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʥʪ̫ʠʷ ʪʝʦʨʠʠ ʟʫʙʯʘʪʦʛʦ 

ʟʘʮʝʧʣʝʥʠʷ. 
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ʄʦʜʫʣʴʥʘʷ ʧʨʷʤʘʷ ʨʝʡʢʠ ï ʝʜʠʥʩʪʚʝʥʥʘʷ ʧʨʷʤʘʷ ʨʝʡʢʠ, ʧʦ ʢʦʪʦʨʦʡ ʪʦʣʱʠʥʘ ʟʫʙʘ ʨʝʡʢʠ 

ʨʘʚʥʘ ʰʠʨʠʥʝ ʚʧʘʜʠʥʳ ʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦʣʦʚʠʥʫ ʰʘʛʘ (ʥʘ ʨʠʩ.2.5 ï ʧʨ̫ʤʘʷ ʄʄ): 

22

pt
tt

mP
lS

Ö
===
p

,  

ʛʜʝ  tSï ʪʦʣʱʠʥʘ ʟʫʙʘ, 

tl ï ʰʠʨʠʥʘ ʚʧʘʜʠʥʳ, 

tPï ʰʘʛ ʟʘʮʝʧʣʝʥʠʷ, 

 pm ï ʤʦʜʫʣʴ ʨʝʡʢʠ. 

ɼʝʣʠʪʝʣʴʥʘʷ ʧʨʷʤʘʷ ʨʝʡʢʠ ï ʣʶʙʘʷ ʧʨʷʤʘʷ ʨʝʡʢʠ ʧʘʨʘʣʣʝʣʴʥʘʷ ʤʦʜʫʣʥɹʦʡ, ʢʘʩʘʶʱʘʷʩʷ 

ʜʝʣʠʪʝʣʴʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ d. 

ʅʘ ʨʝʡʢʝ ʠʭ ʤʦʞʝʪ ʙʳʪʴ ʙʝʩʯʠʩʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ. ʅʘʧʨʠʤʝʨ, ʥʘ ʨʠʩ.2.5. ʜʝʣʠʪʝʣʴʥʳʤʠ 

ʧʨʷʤʳʤʠ ʷʚʣʷʶʪʩʷ ʧʨʷʤʳʝ NN, MM, KK ʠ ʜʨʫʛʠʝ. ɺʝʣʠʯʠʥʘ ʰʘʛʘ ʧʦ ʜʝʣʠʪʝʣʴʥʳʤ ʧʨʷʤʳʤ ʦʜʠ-

ʥʘʢʦʚʘ, ʥʦ ʪʦʣʱʠʥʘ ʟʫʙʘ ʥʝ ʨʘʚʥʘ ʰʠʨʠʥʝ ʚʧʘʜʠʥʳ tt lS ¸ . 

ɼʝʣʠʪʝʣʴʥʘʷ ʦʢʨʫʞʥʦʩʪʴ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ - ʦʢʨʫʞʥʦʩʪʴ, ʧʦ ʢʦʪʦʨʦʡ ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʦ-

ʪʦʚʣʝʥʠʷ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʝʣʝʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʟʘʛʦʪʦʚʢʠ ʥʘ zʨʘʚʥʳʭ ʯʘʩʪʝʡ. 
ʅʘ ʜʝʣʠʪʝʣʴʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʦʢʨʫʞʥʦʡ ʰʘʛ tPʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʥʜʘʨʪʥʦʤʫ ʤʦʜʫʣʶ pm : 

             zPd tÖ=Öp                zmz
P

d p
t Ö=Ö=
p

.                                           

ʐʘʛ ʨʝʡʢʠ, ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʧʦʩʪʦʷʥʝʥ ʜʣʷ ʣʶʙʦʡ ʧʨʷʤʦʡ, ʧʘʨʘʣʣʝʣʴʥʦʡ ʤʦʜʫʣʴ-

ʥʦʡ ʧʨʷʤʦʡ  ʚ ʛʨʘʥʠʮʘʭ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʧʨʦʬʠʣʷ ʟʫʙʘ, ʧʦʵʪʦʤʫ ʟʘʛʦʪʦʚʢʫ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʪʘʢ, ʯʪʦʙʳ ʜʝʣʠʪʝʣʴʥʘʷ ʦʢʨʫʞʥʦʩʪʴ ʢʦʣʝʩʘ ʢʘʩʘʣʘʩʴ ʣʶʙʦʡ ʠʟ ʵʪʠʭ ʧʨʷʤʳʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʘʞ-

ʜʘʷ ʠʟ ʥʠʭ ʤʦʞʝʪ ʙʳʪʴ ʜʝʣʠʪʝʣʴʥʦʡ ʧʨʷʤʦʡ. ʇʨʠ ʥʘʨʝʟʘʥʠʠ ʧʨʦʬʠʣʷ ʟʫʙʘ ʜʝʣʠʪʝʣʴʥʘʷ ʧʨʷʤʘʷ ʢʘ-

ʪʠʪʩʷ ʧʦ ʜʝʣʠʪʝʣʴʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʙʝʟ ʩʢʦʣʴʞʝʥʠʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʝ ʣʠʥʠʠ ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʦʠ-

ʜʘʤʠ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʨʝʡʢʠ ʠ ʢʦʣʝʩʘ. ʊʦʯʢʘ ʢʘʩʘʥʠʷ ʮʝʥʪʨʦʠʜ ʙʫʜʝʪ ʧʦʣʶʩʦʤ ʟʘʮʝʧʣʝ-

ʥʠʷ ʇ. ɽʩʣʠ ʜʝʣʠʪʝʣʴʥʘʷ ʦʢʨʫʞʥʦʩʪʴ ʢʦʣʝʩʘ ʢʘʩʘʝʪʩʷ ʤʦʜʫʣʴʥʦʡ ʧʨʷʤʦʡ ʨʝʡʢʠ (ʨʠʩ.2.5), ʪʦ 

ʈʠʩʫʥʦʢ 2.5 
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ʧʨʦʬʠʣʴ ʟʫʙʘ ʙʫʜʝʪ ʥʦʨʤʘʣʴʥʳʤ ("ʥʫʣʝʚʳʤ" ʠʣʠ "ʥʝʢʦʨʨʠʛʠʨʦʚʘʥʥʳʤ"). ʋ ʪʘʢʦʛʦ ʢʦʣʝʩʘ ʚʳʩʦʪʘ 

ʛʦʣʦʚʢʠ ʟʫʙʘ pm , ʘ ʪʦʣʱʠʥʘ ʟʫʙʘ tS  ʧʦ ʜʝʣʠʪʝʣʴʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʨʘʚʥʘ ʰʠʨʠʥʝ ʚʧʘʜʠʥʳ tl . 

                   
2

p

tt

m
lS

Ö
==
p

.                                                                           

ʇʨʠ ʵʪʦʤ ʧʨʷʤʘʷ ʛʦʣʦʚʦʢ ʨʝʡʢʠ LL ʧʝʨʝʩʝʢʘʝʪ ʣʠʥʠʶ ʟʘʮʝʧʣʝʥʠʷ NN ʩʣʝʚʘ ʦʪ ʪʦʯʢʠ A. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʫʙʯʘʪʳʭ ʧʝʨʝʜʘʯ ʩʣʝʜʫʝʪ ʩʪʨʝʤʠʪʴʩʷ ʢ ʫʤʝʥʴʰʝʥʠʶ ʤʘʩʩʳ ʠ ʨʘʟʤʝ-

ʨʦʚ ʢʦʥʩʪʨʫʢʮʠʠ. ʆʜʥʘʢʦ ʨʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʩʦʧʨʷʞʝʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʘ 

ʟʫʙʴʝʚ. ʅʦ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʟʫʙʴʝʚ ʥʘ ʰʝʩʪʝʨʥʝ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʟʫʙʯʘʪʦʤ ʟʘʮʝʧʣʝʥʠʠ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʧʦʜʨʝʟ ʟʫʙʴʝʚ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʥʠʞʝʥʠʝ ʠʭ ʧʨʦʯʥʦʩʪʠ. 

ʇʨʷʤʘʷ ʛʦʣʦʚʢʘ ʨʝʡʢʠ LL ʧʝʨʝʩʝʢʘʝʪ ʣʠʥʠʶ ʟʘʮʝʧʣʝʥʠʷ ʩʧʨʘʚʘ ʦʪ ʪʦʯʢʠ ɸ (ʨʠʩ.2.5). ʇʨʠ 

ʵʪʦʤ ʵʚʦʣʴʚʝʥʪʥʳʡ ʧʨʦʬʠʣʴ ʩʨʝʟʘʝʪʩʷ, ʠ ʧʨʦʯʥʦʩʪʴ ʥʦʞʢʠ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʀʩʧʨʘʚʣʝʥʠʝ ʵʚʦʣʴʚʝʥʪʥʳʭ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʧʫʪʝʤ ʩʤʝʱʝʥʠʷ ʨʝʞʫʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʥʘʨʝʟʘʝʤʦʛʦ ʢʦʣʝʩʘ. 

ʂʦʨʨʠʛʠʨʦʚʘʥʥʳʤʠ ʠʣʠ "ʠʩʧʨʘʚʣʝʥʥʳʤʠ" ʢʦʣʝʩʘʤʠ ʥʘʟʳʚʘʶʪ ʢʦʣʝʩʘ, ʥʘʨʝʟʘʥʥʳʝ ʩʤʝ-

ʱʝʥʥʳʤ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ (ʨʝʡʢʦʡ, ʯʝʨʚʷʯʥʦʡ ʬʨʝʟʦʡ). 

ʇʨʠ ʥʘʨʝʟʘʥʠʠ ʢʦʨʨʠʛʠʨʦʚʘʥʥʳʭ ʢʦʣʝʩ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʤʦʜʫʣʴʥʦʡ ʠ ʜʝʣʠʪʝʣʴʥʦʡ ʧʨʷ-

ʤʳʤʠ ʥʘʟʳʚʘʝʪʩʷ ʩʜʚʠʛʦʤ ʨʝʡʢʠ. ʉʜʚʠʛ ʨʝʡʢʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʮʝʥʪʨʘ ʥʘʟʳʚʘʝʪʩʷ  ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʤ ʩʜʚʠʛʦʤ, ʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢ ʮʝʥʪʨʫ ʢʦʣʝʩʘ - ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʩʜʚʠʛʦʤ. ɿʥʘʢ ʩʜʚʠʛʘ ʦʧʨʝʜʝʣʷʝʪ 

ʥʘʟʚʘʥʠʝ ʥʘʨʝʟʘʝʤʦʛʦ ʢʦʣʝʩʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʨʘʟʣʠʯʘʶʪ  ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʢʦʣʝʩʘ. 

ʂʦʵʬʬʠʮʠʝʥʪʦʤ ʩʜʚʠʛʘ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʩʜʚʠʛʦʤ ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦh ʝʥʠʝ
m

x
=x . 

ɺʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʜʚʠʛʘ ʨʝʡʢʠ (ʧʨʠ a=20̄ ,                               

17min=Z ), ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʜʨʝʟʘʥʠʷ ʥʦʞʢʠ ʟʫʙʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

17

17 iz-
=x , 

ʛʜʝ iz  ï ʯʠʩʣʦ ʟʫʙʴʝʚ ʥʘʨʝʟʘʝʤʦʛʦ ʢʦʣʝʩʘ. 

ɸʙʩʦʣʶʪʥʳʡ ʩʜʚʠʛ ʨʝʡʢʠ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʜʨʝʟʘʥʠʷ ʥʦʞʢʠ ʟʫʙʴʝʚ, ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

mx Ö=x . 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʯʝʪʘʥʠʷ ʚ ʟʘʮʝʧʣʝʥʠʠ ʥʫʣʝʚʳʭ, ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʢʦʣʝʩ 

ʦʙʨʘʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʝʨʝʜʘʯʠ: ʥʫʣʝʚʘʷ, ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʠ ʦʪʨʠʮʘʪʝʣʴʥʘʷ. 

ʅʫʣʝʚʘʷ ʟʫʙʯʘʪʘʷ ʧʝʨʝʜʘʯʘ ʩʦʩʪʦʠʪ ʠʟ ʧʘʨʳ ʥʫʣʝʚʳʭ ʢʦʣʝʩ, ʥʘʨʝʟʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ 

ʨʝʡʢʦʡ ʪʘʢ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʩʜʚʠʛ ʦʜʥʦʛʦ ʢʦʣʝʩʘ ʨʘʚʝʥ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʩʜʚʠʛʘ ʜʨʫʛʦʛʦ ʢʦʣʝʩʘ. ʊʘʢʫʶ ʥʫʣʝʚʫʶ ʧʝʨʝʜʘʯʫ ʥʘʟʳʚʘʶʪ ʨʘʚʥʦʩʤʝʱʝʥʥʦʡ. ɺ ʥʫʣʝʚʳʭ ʧʝʨʝʜʘʯʘʭ 

ʩʫʤʤʘ ʩʜʚʠʛʦʚ ʨʘʚʥʘ ʥʫʣʶ ä =0z  ʠ ʫʛʦʣ ʟʘʮʝʧʣʝʥʠʷ ʚ ʩʙʦʨʢʝ 3a   ʨʘʚʝʥ ʩʪʘʥʜʘʨʪʥʦʤʫ ʫʛʣʫ pa  

ʧʨʦʬʠʣʷ ʨʝʡʢʠ. ɼʝʣʠʪʝʣʴʥʳʝ ʦʢʨʫʞʥʦʩʪʠ ʩʦʚʧʘʜʘʶʪ ʩ ʥʘʯʘʣʴʥʳʤʠ ʠ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʧʦʣʶʩ ʟʘʮʝʧ-

ʣʝʥʠʷ ʇ. ʊʘʢʫʶ ʧʝʨʝʜʘʯʫ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʙʦʣʴʰʠʭ ʧʝʨʝʜʘʪʦʯʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʠ ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʟʫʙʴʝʚ ʢʦʣʝʩʘ, ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʘʟʥʦʧʨʦʯʥʦʩʪʴ ʟʫʙʴʝʚ ʧʨʠ ʠʟʛʠʙʝ. 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʧʝʨʝʜʘʯʘ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʜʚʫʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʦʣʝʩ ʠʣʠ ʦʜʥʦʛʦ ʧʦ-

ʣʦʞʠʪʝʣʴʥʦʛʦ, ʘ ʜʨʫʛʦʛʦ ʥʫʣʝʚʦʛʦ, ʠʣʠ ʠʟ ʦʜʥʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ, ʘ ʜʨʫʛʦʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʧʨʠ 

ʥʝʨʘʚʥʳʭ ʩʜʚʠʛʘʭ x, ʥʦ ʧʨʠ ʠʭ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʫʤʤʝ, ʪ.ʝ. ä >0x . ɺ ʵʪʠʭ ʧʝʨʝʜʘʯʘʭ ʫʛʦʣ ʟʘʮʝʧ-

ʣʝʥʠʷ3a  ʠ ʤʝʞʦʩʝʚʦʝ ʨʘʩʩʪʦʷʥʠʝ wa  ʧʨʠ ʩʙʦʨʢʝ ʙʦʣʴʰʝ ʩʪʘʥʜʘʨʪʥʳʭ a ʠ wa  ( 3a  ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 

20
ʦ
 ʜʦ25

ʦ
). 
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ɼʝʣʠʪʝʣʴʥʳʝ ʦʢʨʫʞʥʦʩʪʠ ʥʝ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʧʦʣʶʩ ʟʘʮʝʧʣʝʥʠʷ ʇ (ʯʝʨʝʟ ʥʝʛʦ ʧʨʦʭʦʜʷʪ ʥʘ-

ʯʘʣʴʥʳʝ ʦʢʨʫʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʦʠʜʘʤʠ). ʕʪʠ ʧʝʨʝʜʘʯʠ ʧʨʠʤʝʥʷʶʪ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʢʦʥʪʘʢʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʟʫʙʴʝʚ ʠ ʚʝʣʠʯʠʥʳ ʧʝʨʝʜʘʚʘʝʤʦʡ ʥʘʛʨʫʟʢʠ. 

ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʧʝʨʝʜʘʯʘ. ɺ ʵʪʫ ʧʝʨʝʜʘʯʫ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʜʚʘ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʢʦʣʝʩʘ, ʠʣʠ 

ʦʜʥʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ, ʘ ʜʨʫʛʦʝ ʥʫʣʝʚʦʝ, ʠʣʠ ʦʜʥʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ, ʘ ʜʨʫʛʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʧʨʠ ʥʝ-

ʨʘʚʥʳʭ ʩʜʚʠʛʘʭ, ʥʦ ʧʨʠ ʠʭ ʦʪʨʠʮʘʪʝʣʥɹʦʡ ʩʫʤʤʝ, ʪ.ʝ. ä <0x . 

ʇʨʠ 0<äx  ʤʝʞʦʩʝʚʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʥʴʰʝ ʥʦʨʤʘʣʴʥʦʛʦ, ʧʦʣʫʯʘʶʱʠʡʩʷ ʫʛʦʣ ʟʘʮʝʧʣʝʥʠʷ 

3a  ʥʝ ʨʘʚʝʥ ʫʛʣʫ ʧʨʦʬʠʣʷ pa  ʨʝʡʢʠ. ʇʨʠʤʝʥʷʶʪ ʵʪʠ ʧʝʨʝʜʘʯʠ ʧʨʝʠʤʫɦ ʝʩʪʚʝʥʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʟʘʜʘʥʥʦʛʦ ʤʝʞʦʩʝʚʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. ʆʩʥʦʚʥʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʟʫʙ-

ʯʘʪʳʭ ʢʦʣʝʩ ʩʦ ʩʜʚʠʛʦʤ ʠ ʨʝʡʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʙʣʘʥʢʝ ʦʪʯʝʪʘ ʧʦ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ. 

 

3. ʆʧʠʩʘʥʠʝ ʧʨʠʙʦʨʘ 

 

ʇʨʠʙʦʨ ʜʣʷ ʚʳʯʝʨʯʠʚʘʥʠʷ ʵʚʦʣʴʚʝʥʪʥʳʭ ʟʫʙʴʝʚ (ʨʠʩ. 2.6.) ʤʝʪʦʜʦʤ ʦʙʢʘʪʘ ʩʦʩʪʦʠʪ ʠʟ ʦʩʥʦ-

ʚʘʥʠʷ I, ʥʘ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʳ ʜʠʩʢ ʠ ʨʝʡʢʘ.  

 
ʈʠʩʫʥʦʢ 2.6 

 

ɼʠʩʢ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: ʚʝʨʭʥʝʡ ʯʘʩʪʠ 2, ʚʳʧʦʣʥʝʥʥʦʡ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ ʠ ʧʨʝʜʩʪʘʚ-

ʣʷʶʱʝʡ ʩʦʙʦʡ ʢʨʫʛ ʩ ʜʠʘʤʝʪʨʦʤ ʟʘʛʦʪʦʚʢʠ ʢʦʣʝʩʘ, ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ 3, ʢʨʫʛʘ ʩ ʜʠʘʤʝʪʨʦʤ ʜʝʣʠʪʝʣʴʥʦʡ 

ʦʢʨʫʞʥʦʩʪʠ. ʆʙʘ ʢʨʫʛʘ ʞʝʩʪʢʦ ʩʦʝʜʠʥʝʥʳ  ʠ ʚʨʘʱʘʶʪʩʷ ʥʘ ʦʩʠ, ʫʢʨʝʧʣʝʥʥʦʡ ʚ ʦʩʥʦʚʘʥʠʠ 1 ʧʨʠʙʦʨʘ. 

ʈʝʡʢʘ 4 ʩʦʚʤʝʩʪʥʦ ʩʦ ʰʢʘʣʘʤʠ 5 ʠ 6, ʧʣʘʥʢʦʡ 7 ʠ ʟʘʭʚʘʪʘʤʠ 8 ʠ 9 ʤʦʞʝʪ ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʧʝ-

ʨʝʤʝʱʘʪʴʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ 10. ɺʨʘʱʝʥʠʝ ʜʠʩʢʦʚ 2 ʠ 3 ʠ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʨʝʡʢʠ 4 

ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ; ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʢʨʫʛ 3 (ʜʝʣʠʪʝʣʴʥʘʷ ʦʢʨʫʞʥʦʩʪʴ) ʙʝʟ ʩʢʦʣʴʞʝ-

ʥʠʷ ʦʙʢʘʪʳʚʘʝʪʩʷ ʧʦ ʨʝʙʨʫ ʧʣʘʥʢʠ 7, ʩ ʢʦʪʦʨʳʤ ʩʦʚʧʘʜʘʝʪ ʜʝʣʠʪʝʣʴʥʘʷ ʧʨʷʤʘʷ ʨʝʡʢʠ MM . ʆʙʢʘ-

ʪʳʚʘʥʠʝ ʙʝʟ ʩʢʦʣʴʞʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʣʝʜʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʂ ʥʝʧʦʜʚʠʞʥʦʤʫ ʟʘʭʚʘ-

ʪʫ 8 ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʩʪʘʣʴʥʘʷ ʧʨʦʚʦʣʦʢʘ 17, ʢʦʪʦʨʘʷ ʠʜʝʪ ʩʥʘʯʘʣʘ ʚʣʝʚʦ, ʟʘʪʝʤ ʦʛʠʙʘʝʪ ʜʠʩʢ 3, ʥʘ-

ʤʘʪʳʚʘʷʩʴ ʥʘ ʥʝʛʦ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ (ʪʦʯʥʦ ʧʦ ʜʝʣʠʪʝʣʴʥʦʡ ʦʢʨʫʞʥʦʩʪʠ) ʠ ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʢ 

ʟʘʭʚʘʪʫ 9. ɿʘʭʚʘʪ 9 ʧʨʠ ʧʦʤʦʱʠ ʵʢʩʮʝʥʪʨʠʢʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʫʧʨʘʚʣʷʝʤʦʛʦ ʨʫʢʦʷʪʢʦʡ II, ʤʦʞʝʪ 

ʥʝʩʢʦʣʴʢʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʠ ʩʦʟʜʘʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʥʘʪʷʞʝʥʠʝ ʧʨʦʚʦʣʦʢʠ 17. 

ʉʦʚʤʝʩʪʥʦʝ ʜʚʠʞʝʥʠʝ ʨʝʡʢʠ 4 ʠ ʜʠʩʢʘ 3 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʰʘʛʦʚʦʛʦ ʭʨʘʧʦʚʦʛʦ 

ʤʝʭʘʥʠʟʤʘ, ʧʨʠʚʦʜʷʱʝʛʦʩʷ ʚ ʜʝʡʩʪʚʠʝ ʦʪ ʢʣʘʚʠʰʠ 12. ʇʨʠ ʥʘʞʘʪʠʠ ʢʣʘʚʠʰʠ 12 ʨʝʡʢʘ 4 ʨʘʙʦʯʝʡ 
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ʩʦʙʘʯʢʦʡ ʧʦʜʘʝʪʩʷ ʚʣʝʚʦ (ʧʦ ʩʪʨʝʣʢʝ ʥʘ ʨʠʩ.2.6) ʥʘ 4-5ʤʤ, ʘ ʧʨʠ ʦʩʚʦʙʦʞʜʝʥʠʠ ʢʣʘʚʠʰʠ 12 ʨʝʡʢʘ 

ʬʠʢʩʠʨʫʝʪʩʷ ʟʘʧʠʨʘʶʱʝʡ ʩʦʙʘʯʢʦʡ. 

ʇʦʚʦʨʦʪʦʤ ɻ- ʦʙʨʘʟʥʦʛʦ ʨʳʯʘʛʘ 13 ʦʙʝ ʩʦʙʘʯʢʠ ʚʳʚʦʜʷʪʩʷ ʠʟ ʟʘʮʝʧʣʝʥʠʷ ʩ ʛʨʝʙʝʥʢʦʡ ʨʝʡʢʠ 

4 ʠ ʧʦʩʣʝʜʥʷʷ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʙʦʜʥʦʛʦ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚʧʨʘʚʦ ʠ ʚʣʝʚʦ. 

ʇʦʤʠʤʦ ʜʚʠʞʝʥʠʷ ʚ ʥʘʧʨʘʚʣʷʶʱʠʭ, ʨʝʡʢʘ ʤʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʪʘʢʞʝ ʚ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʚʚʝʨʭ ʠ ʚʥʠʟ, ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʮʝʥʪʨʫ ʟʘʛʦʪʦʚʢʠ ʠʣʠ ʦʪʜʘʣʷʷʩʴ ʦʪ ʥʝʛʦ. ʇʝʨʝʤʝʱʝʥʠʝ 

ʨʝʡʢʠ ʦʪʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʰʢʘʣʘʤ 5 ʠ 6 ʠ ʬʠʢʩʠʨʫʝʪʩʷ ʚʠʥʪʘʤʠ 14. 

ʅʘ ʨʝʡʢʝ ʥʘʥʝʩʝʥʳ ʨʠʩʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ ʨʝʡʢʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʰʢʘʣ 5 ʠ 6. ʇʨʠ ʩʦʚʧʘʜʝʥʠʠ ʨʠʩʦʢ ʩ ʥʫʣʝʚʳʤ ʜʝʣʝʥʠʝʤ ʰʢʘʣ 5 ʠ 6 ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʨʦʝʥʠʝ 

ʧʨʦʬʠʣʷ ʟʫʙʘ ʥʦʨʤʘʣʴʥʦʛʦ ʢʦʣʝʩʘ. ʇʨʠ ʩʜʚʠʛʝ ʨʝʢʠ ʚʚʝʨʭ ʠʣʠ ʚʥʠʟ ʙʫʜʫʪ ʥʘʨʝʟʘʪʴʩʷ ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ "ʦʪʨʠʮʘʪʝʣʴʥʳʝ" ʠʣʠ "ʧʦʣʦʞʠʪʝʣʴʥʳʝ" ʢʦʣʝʩʘ. ɿʘ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʨʝʡʢʠ ʧʨʠ ʚʳʯʝʨʯʠ-

ʚʘʥʠʠ ʟʫʙʴʝʚ ʧʨʠʥʠʤʘʝʪʩʷ ʝʝ ʢʨʘʡʥʝʝ ʧʨʘʚʦʝ ʧʦʣʦʞʝʥʠʝ. 

ʅʘ ʨʝʡʢʝ 4 ʥʘʥʝʩʝʥʳ ʦʩʥʦʚʥʳʝ ʜʘʥʥʳʝ ʧʨʠʙʦʨʘ: ʤʦʜʫʣʴ ʟʘʮʝʧʣʝʥʠʷ pm , ʫʛʦʣ ʧʨʦʬʠʣʷ ʟʫʙʘ 

ʨʝʡʢʠ pa , ʜʠʘʤʝʪʨ ʜʝʣʠʪʝʣʴʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʥʘʨʝʟʘʝʤʦʛʦ ʢʦʣʝʩʘ d . 

ʇʦʩʪʨʦʝʥʠʝ ʟʫʙʴʝʚ ʵʚʦʣʴʚʝʥʪʥʦʛʦ ʧʨʦʬʠʣʷ ʥʘ ʧʨʠʙʦʨʝ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ɹʫʤʘʞʥʳʡ ʢʨʫʛ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʯʘʩʪʠ, ʥʘʢʘʣʳʚʘʝʪʩʷ ʥʘ ʪʨʠ ʠʛʣʳ ʜʠʩʢʘ 3 ʠ ʧʨʠʞʠʤʘʝʪʩʷ ʰʘʡʙʦʡ 

15, ʟʘʢʨʝʧʣʷʝʤʦʡ ʚʠʥʪʦʤ 16. ʇʦʚʦʨʦʪʦʤ ɻ- ʦʙʨʘʟʥʦʛʦ ʨʯrʘʛʘ 13 ʦʪʢʣʶʯʘʝʪʩʷ ʭʨʘʧʦʚʳʡ ʤʝʭʘʥʠʟʤ 

ʠ ʨʝʡʢʘ 4 ʦʪʚʦʜʠʪʩʷ ʚ ʢʨʘʡʥʝʝ ʧʨʘʚʦʝ ʧʦʣʦʞʝʥʠʝ. ʆʩʪʨʦ ʦʪʪʦʯʝʥʥʳʤ ʢʘʨʘʥʜʘʰʦʤ ʥʘ ʙʫʤʘʞʥʦʤ 

ʢʨʫʛʝ ʚ ʧʝʨʚʦʡ ʯʘʩʪʠ ʜʠʩʢʘ ʧʨʦʯʝʨʯʠʚʘʝʪʩʷ ʢʦʥʪʫʨ ʟʫʙʴʝʚ ʨʝʡʢʠ, ʜʣʷ ʯʝʛʦ ʢʘʨʘʥʜʘʰʦʤ ʦʙʚʦʜʷʪ ʟʫ-

ʙʴʷ ʨʝʡʢʠ, ʩʪʘʨʘʷʩʴ ʚʦʟʤʦʞʥʦ ʙʣʠʞʝ ʧʦʩʪʘʚʠʪʴ ʦʩʪʨʠʝ ʢʘʨʘʥʜʘʰʘ ʢ ʛʨʘʥʷʤ ʟʫʙʴʝʚ. 

ʅʘʞʠʤʘʷ ʥʘ ʢʣʘʚʠʰʫ 12, ʧʝʨʝʜʚʠʛʘʶʪ ʨʝʡʢʫ (ʘ ʚʤʝʩʪʝ ʩ ʥʝʡ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʠ ʟʘʛʦʪʦʚʢʘ) ʚʣʝ-

ʚʦ ʥʘ ʦʜʠʥ ʰʘʛ ʭʨʘʧʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʚʥʦʚʴ ʦʯʝʨʯʠʚʘʶʪ ʢʦʥʪʫʨ ʟʫʙʴʝʚ ʨʝʡʢʠ, ʚʳʭʦʜʷʱʠʭ ʥʘ ʧʦʣʷ 

ʧʝʨʚʦʡ ʯʘʩʪʠ ʙʫʤʘʞʥʦʛʦ ʢʨʫʛʘ. ʊʘʢ ʧʨʦʜʦʣʞʘʶʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʨʝʡʢʘ ʥʝ ʧʨʠʜʝʪ ʚ ʢʨʘʡʥʝʝ ʣʝʚʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʘ ʥʘ ʙʫʤʘʞʥʦʤ ʢʨʫʛʝ ʙʫʜʝʪ ʧʦʣʫʯʝʥ (ʢʘʢ ʦʛʠʙʘʶʱʘʷ ʢ ʨʘʟʥʳʤ ʧʦʣʦʞʝʥʠʷʤ ʟʫʙʴʝʚ ʨʝʡ-

ʢʠ) ʢʦʥʪʫʨ ʜʚʫʭ-ʪʨʝʭ ʟʫʙʴʝʚ (ʨʠʩ.2.7). 

ʇʦʩʪʨʦʝʥʠʝ ʟʫʙʴʝʚ ʵʚʦʣʴʚʝʥʪʥʦʛʦ ʧʨʦʬʠʣʷ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ 

ʨʝʡʢʠ ʧʨʦʚʦʜʷʪ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʯʘʩʪʠ ʟʘʛʦʪʦʚʢʠ. ɼʣʷ 

ʵʪʦʛʦ ʙʫʤʘʞʥʳʡ ʢʨʫʛ ʥʝ ʪʨʝʙʫʝʪʩʷ ʩʥʠʤʘʪʴ ʩ ʜʠʩʢʘ 3. ʈʫʢʦʷʪʢʦʡ II ʥʫʞʥʦ ʦʩʣʘʙʠʪʴ ʧʨʦʚʦʣʦʢʫ 17 ʠ 

ʧʦʚʝʨʥʫʪʴ ʜʠʩʢ 3 ʥʘ ʥʫʣʝʚʦʡ ʫʛʦʣ, ʘ ʧʦʪʦʤ ʥʘʪʷʥʫʪʴ ʩʥʦʚʘ ʧʨʦʚʦʣʦʢʫ.    

                                                         



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  

 

81 
 

 
ʈʠʩʫʥʦʢ 2.7 

 

4. ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ 

  

1.   ʇʦʣʫʯʝʥʠʝ ʵʚʦʣʴʚʝʥʪʥʳʭ ʧʨʦʬʠʣʝʡ ʥʫʣʝʚʦʛʦ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʣʝʩ. 

1.1 ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʧʨʠʥʮʠʧʦʤ ʨʘʙʦʪʳ ʧʨʠʙʦʨʘ. ʈʘʟʜʝʣʠʪʴ ʙʫʤʘʞʥʳʡ ʢʨʫʛ-

ʟʘʛʦʪʦʚʢʫ ʥʘ ʪʨʠ ʨʘʚʥʳʝ ʯʘʩʪʠ ʠ ʟʘʢʨʝʧʠʪʴ ʝʛʦ ʥʘ ʜʠʩʢʝ ʧʨʠʙʦʨʘ. ʆʧʨʦʙʦʚʘʪʴ ʤʝʭʘʥʠʟʤ ʧʝʨʝʜʚʠ-

ʞʝʥʠʷ ʨʝʡʢʠ. 

1.2 ɼʣʷ ʥʘʨʝʟʘʥʠʷ ʥʫʣʝʚʦʛʦ ʢʦʣʝʩʘ ʫʩʪʘʥʦʚʠʪʴ ʨʝʡʢʫ ʥʘ ʧʨʠʙʦʨʝ ʪʘʢ, ʯʪʦʙʳ ʨʠʩʢʠ ʥʘ ʨʝʡʢʝ 

ʩʦʚʧʘʣʠ ʩ ʥʫʣʝʚʳʤʠ ʜʝʣʝʥʠʷʤʠ ʥʘ ʰʢʘʣʘʭ 5 ʠ 6 (ʨʠʩ.2.6). 

1.3 ɺ ʙʣʘʥʢʘʭ ʦʪʯʝʪʘ ʧʦ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ ʟʘʧʠʩʘʪʴ ʥʦʤʝʨ ʧʨʠʙʦʨʘ, ʤʦʜʫʣʴ pm ; ʫʛʦʣ 

ʧʨʦʬʠʣʷ pa , ʜʠʘʤʝʪʨ ʜʝʣʠʪʝʣʴʥʦʡ ʦʢʨʫʞʥʦʩʪʠ d . 

1.4 ʇʦʚʦʨʦʪʦʤ ɻ- ʦʙʨʘʟʥʦʛʦ ʨʳʯʘʛʘ 13 (ʨʠʩ.2.6) ʦʩʚʦʙʦʜʠʪʴ ʨʝʡʢʫ ʦʪ ʭʨʘʧʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠ 

ʧʝʨʝʚʝʩʪʠ ʝʝ ʚ ʢʨʘʡʥʝʝ ʧʨʘʚʦʝ ʧʦʣʦʞʝʥʠʝ. ʂʦʥʪʫʨ ʧʨʦʬʠʣʝʡ ʟʫʙʴʝʚ ʦʯʝʨʪʠʪʴ ʢʘʨʘʥʜʘʰʦʤ ʥʘ ʟʘʛʦ-

ʪʦʚʢʝ. 

1.5 ʅʘʞʠʤʘʷ ʥʘ ʢʣʘʚʠʰʫ 12 (ʨʠʩ.2.6), ʨʝʡʢʫ ʧʝʨʝʜʚʠʥʫʪʴ ʚʧʨʘʚʦ ʥʘ ʦʜʠʥ ʰʘʛ ʭʨʘʧʦʚʦʛʦ ʤʝ-

ʭʘʥʠʟʤʘ ʠ ʚʥʦʚʴ ʦʯʝʨʪʠʪʴ ʢʦʥʪʫʨ ʟʫʙʴʝʚ ʨʝʡʢʠ. ʊʘʢ ʜʝʣʘʪʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʨʝʡʢʘ ʥʝ ʜʦʡʜʝʪ ʚʣʝʚʦ ʜʦ 

ʫʧʦʨʘ ʠ ʥʘ ʟʘʛʦʪʦʚʢʝ ʧʦʣʫʯʠʪʩʷ 2-3 ʭʦʨʦʰʦ ʦʯʝʨʯʝʥʥʳʭ ʟʫʙʘ. ʇʨʠ ʵʪʦʤ ʟʫʙʴʷ ʥʘʨʝʟʘʥʥʦʛʦ ʥʫʣʝʚʦʛʦ 

ʢʦʣʝʩʘ ʧʦʣʫʯʘʶʪʩʷ ʧʦʜʨʝʟʘʥʥʳʤʠ, ʪʘʢ ʢʘʢ ʯʠʩʣʦ ʟʫʙʴʝʚ z1 < zmin = 17. 

1.6 ɼʣʷ ʥʘʨʝʟʘʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʣʝʩʘ, ʠʩʢʣʶʯʘʶʱʝʛʦ ʧʦʜʨʝʟʘʥʠʝ ʟʫʙʴʝʚ, ʚʳʯʠʩʣʠʪʴ 

ʚʝʣʠʯʠʥʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʜʚʠʛʘ x ʠ ʚʝʣʠʯʠʥʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʜʚʠʛʘ x. ʆʩʚʦʙʦʜʠʪʴ 

ʚʠʥʪʳ 14 (ʨʠʩ.2.6) ʠ ʦʪʦʜʚʠʥʫʪʴ ʨʝʡʢʫ ʦʪ ʦʩʠ ʟʘʛʦʪʦʚʢʠ ʥʘ ʚʝʣʠʯʠʥʫ ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʘʙʩʦʣʶʪʥʦʛʦ 

ʩʜʚʠʛʘ x . 

ɺʝʣʠʯʠʥʫ ʝʛʦ ʫʩʪʘʥʦʚʠʪʴ ʧʦ ʰʢʘʣʘʤ 5 ʠ 6, ʘ ʨʝʡʢʫ ʩʥʦʚʘ ʟʘʢʨʝʧʠʪʴ ʚʠʥʪʘʤʠ 14. 

1.7  ʈʫʢʦʷʪʢʫ 11 ʧʦʚʝʨʥʫʪʴ ʚ ʢʨʘʡʥʝʝ ʣʝʚʦʝ ʧʦʣʦʞʝʥʠʝ ʜʦ ʦʪʢʘʟʘ, ʘ ʜʠʩʢ ʩ ʟʘʛʦʪʦʚʢʦʡ (ʙʫ-

ʤʘʞʥʳʤ ʢʨʫʛʦʤ) ʧʦʚʝʨʥʫʪʴ ʧʨʠʤʝʨʥʦ ʥʘ 120
ʦ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʦʜʚʠʞʥʦʡ ʨʝʡʢʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʨʫ-
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ʢʦʷʪʢʫ 11 ʚʥʦʚʴ ʧʝʨʝʚʝʩʪʠ ʚ ʧʨʘʚʦʝ ʧʦʣʦʞʝʥʠʝ, ʩʚʷʟʳʚʘʷ ʚʦʝʜʠʥʦ ʧʨʠ ʧʦʤʦʱʠ ʰʘʛʦʚʦʛʦ ʭʨʘʧʦʚʦ-

ʛʦ ʤʝʭʘʥʠʟʤʘ ʜʚʠʞʝʥʠʝ ʨʝʡʢʠ ʠ ʜʠʩʢʘ. 

1.8 ʄʝʪʦʜʦʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʧʫʥʢʪʘʭ 1.4, 1.5, ʚʳʯʝʨʪʠʪʴ 2-3 ʟʫʙʘ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʣʝʩʘ. 

1.9 ʉʧʦʩʦʙʦʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʧʫʥʢʪʝ 1.7, ʧʨʦʠʟʚʝʩʪʠ ʧʦʚʦʨʦʪ ʜʠʩʢʘ 3 ʩ ʟʘʛʦʪʦʚʢʦʡ ʠ ʤʝʪʦʜʦʤ, 

ʫʢʘʟʘʥʥʳʤ ʚ ʧʫʥʢʪʘʭ 1.4, 1.5, ʚ ʦʟʥʘʢʦʤʠʪʝʣʴʥʳʭ ʮʝʣʷʭ ʚʯrʝʨʪʠʪʴ 2-3 ʟʫʙʘ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʣʝʩʘ 

ʧʨʠ 10=x  ʚ ʪʨʝʪʴʝʡ ʯʘʩʪʠ ʙʫʤʘʞʥʦʛʦ ʢʨʫʛʘ. 

1.10 ʆʪʚʠʥʪʠʪʴ ʚʠʥʪ 16, ʩʥʷʪʴ ʰʘʡʙʫ 15 ʠ ʟʘʛʦʪʦʚʢʫ. 

1.11 ɺʳʯʠʩʣʠʪʴ, ʩʣʝʜʫʷ ʬʦʨʤʝ ʙʣʘʥʢʘ ʦʪʯʝʪʘ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʥʫʣʝʚʦʛʦ ʠ ʢʦʨʨʠ-

ʛʠʨʦʚʘʥʥʦʛʦ (ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ) ʢʦʣʝʩ: ʦʙʦʟʥʘʯʠʪʴ 121 ,,,, faaʚ ddddd ʠ 2fd  ʥʘ ʙʫʤʘʞʥʦʤ 

ʢʨʫʛʝ (ʨʠʩ.2.7).    

1.12 ʀʟʤʝʨʠʪʴ ʭʦʨʜʦʥʘʣʴʥʳʝ ʪʦʣʱʠʥʳ ʟʫʙʴʝʚ SX1 ʠ SX2 ʧʦ ʜʝʣʠʪʝʣʴʥʦʡ ʦʢʨʫʞʥʦʩʪʠ d  ʥʫ-

ʣʝʚʦʛʦ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʣʝʩ ʠ ʩʨʘʚʥʠʪʴ ʠʭ ʩ ʨʘʩʯʝʪʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ.  

2. ʇʦʩʪʨʦʝʥʠʝ ʢʘʨʪʠʥʳ ʟʘʮʝʧʣʝʥʠʷ (ʨʠʩ.2.8) ʥʫʣʝʚʦʛʦ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʣʝʩ (ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʡ ʧʝʨʝʜʘʯʠ 0>x ). 

2.1 ʇʨʦʠʟʚʝʩʪʠ ʨʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʟʘʮʝʧʣʝʥʠʷ wa  ʠ ʟa  ʧʦ ʬʦʨʤʫʣʘʤ ʙʣʘʥʢʘ ʦʪʯʝʪʘ. 

2.2 ʆʪʣʦʞʠʪʴ ʤʝʞʦʩʝʚʦʝ ʨʘʩʩʪʦʷʥʠʝ wa  (ʚ ʚʠʜʝ ʦʪʨʝʟʢʘ 21OO ), ʢʦʪʦʨʦʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʧʦʣʶʩʘ ʟʘʮʝʧʣʝʥʠʷ ʇ ʨʘʟʜʝʣʠʪʴ ʧʦʧʦʣʘʤ, ʪʘʢ ʢʘʢ ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢʦʣʝʩ 

)(1 2112 zzU == . 

 

 
ʈʠʩʫʥʦʢ 2.8 

 

2.3 ʀʟ ʮʝʥʪʨʦʚ 1ʆ ʠ 2ʆ ʧʨʦʚʝʩʪʠ ʦʩʥʦʚʥʳʝ ʦʢʨʫʞʥʦʩʪʠ 1ʚd  ʠ 2ʚd  ʥʫʣʝʚʦʛʦ ʠ ʧʦʣʦʞʠʪʝʣʴ-

ʥʦʛʦ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ. ʏʝʨʝʟ ʧʦʣʶʩ ʇ ʧʨʦʚʝʩʪʠ ʦʙʱʫʶ ʢʘʩʘʪʝʣʴʥʫʶ NN  ʢ ʦʩʥʦʚʥʳʤ ʦʢʨʫʞʥʦʩʪʷʤ 

ʦʙʦʠʭ ʢʦʣʝʩ. 
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2.4 ʀʟ ʮʝʥʪʨʦʚ 1ʆ ʠ 2ʆ ʦʧʫʩʪʠʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʳ ʥʘ ʣʠʥʠʶ NN. ʀʭ ʦʩʥʦʚʘʥʠʷ ʦʙʦʟʥʘʯʠʪʴ 

ʙʫʢʚʘʤʠ ɸ ʠ ɺ. ʆʪʨʝʟʦʢ ɸɺ ʥʘʟʳʚʘʝʪʩʷ ʧʨʝʜʝʣʴʥʦʡ (ʪʝʦʨʝʪʠʯʝʩʢʦʡ) ʣʠʥʠʝʡ ʟʘʮʝʧʣʝʥʠʷ. ʀʟ ʮʝʥʪʨʦʚ 

1ʆ ʠ 2ʆ ʰʪʨʠʭʧʫʥʢʪʠʨʥʳʤʠ ʣʠʥʠʷʤʠ ʧʨʦʚʝʩʪʠ ʥʘʯʘʣʴʥʳʝ ʦʢʨʫʞʥʦʩʪʠ ʨʘʜʠʫʩʘʤʠ 1wr  ʠ 2wr , ʦʢ-

ʨʫʞʥʦʩʪʠ ʚʳʩʪʫʧʦʚ 1ar  ʠ 2ar  ʠ ʦʢʨʫʞʥʦʩʪʠ ʚʧʘʜʠʥ ʨʘʜʠʫʩʘʤʠ 1fr  ʠ 2fr . ɿʘʤʝʨʠʪʴ ʠ ʦʧʨʝʜʝʣʠʪʴ ʠʟ 

ʪʨʝʫʛʦʣʴʥʠʢʦʚ ɸʇʆ1  ʠʣʠ ɺʇʆ2  ʫʛʦʣ ʟʘʮʝʧʣʝʥʠʷ ʤʝʞʜʫ ʣʠʥʠʝʡ  ʟʘʮʝʧʣʝʥʠʷ NN  ʠ ʧʨʷʤʦʡ TT , 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʢ ʤʝʞʦʩʝʚʦʤʫ ʨʘʩʩʪʦʷʥʠʶ 21OO . ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʫʛʣʘ ʟʘʮʝ-

ʧʣʝʥʠʷ ʟa  ʩ ʨʘʩʩʯʠʪʘʥʥʳʤ ʫʛʣʦʤ ʟa  ʧʦ ʬʦʨʤʫʣʝ ʙʣʘʥʢʘ ʦʪʯʝʪʘ. ʈʘʩʭʦʞʜʝʥʠʝ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳ-

ʰʘʪʴ 30
Ë
. 

2.5 ɿʘʪʝʤ ʥʘ ʢʘʣʴʢʝ ʠʟʦʙʨʘʟʠʪʴ ʟʫʙ ʥʫʣʝʚʦʛʦ ʢʦʣʝʩʘ ʚ ʟʘʮʝʧʣʝʥʠʠ ʩ ɿʫʙʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʢʦʣʝʩʘ, ʧʨʠʯʝʤ ʦʙʘ ʟʫʙʘ ʜʦʣʞʥʳ ʢʦʩʥʫʪʴʩʷ ʜʨʫʛ ʜʨʫʛʘ ʚ ʧʦʣʩʁʝ ʇ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʵʪʦ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  
ʧʦʜ ʢʘʣʴʢʫ ʧʦʜʣʦʞʠʪʴ ʙʫʤʘʞʥʳʡ ʢʨʫʛ ʩ ʧʦʩʪʨʦʝʥʥʳʤʠ ʟʫʙʴʷʤʠ ʩʥʘʯʘʣʘ ʪʘʢ, ʯʪʦʙʳ ʮʝʥʪʨ 

ʥʫʣʝʚʦʛʦ ʢʦʣʝʩʘ ʩʦʚʤʝʩʪʠʣʩʷ ʩ 1ʆ. ɺʦʢʨʫʛ ʵʪʦʛʦ ʮʝʥʪʨʘ ʧʦʚʝʨʥʫʪʴ ʟʘʛʦʪʦʚʢʫ ʪʘʢ, ʯʪʦʙʳ ʦʜʠʥ ʠʟ 

ʧʨʦʬʠʣʝʡ ʟʫʙʘ ʥʫʣʝʚʦʛʦ ʢʦʣʝʩʘ ʧʨʦʰʝʣ ʯʝʨʝʟ ʧʦʣʶʩʘ ʇ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʠʪʴ ʟʘ ʪʝʤ, 

ʯʪʦʙʳ ʥʦʨʤʘʣʴ ʢ ʧʨʦʬʠʣʶ ʚ ʵʪʦʡ ʪʦʯʢʝ ʩʦʚʧʘʣʘ ʩ ʣʠʥʠʝʡ ɸɺ. ɿʫʙ ʥʫʣʝʚʦʛʦ ʢʦʣʝʩʘ ʚ ʵʪʦʤ ʧʦʣʦʞʝ-

ʥʠʠ ʩʢʦʧʠʨʦʚʘʪʴ ʥʘ ʢʘʣʴʢʫ. ɿʘʪʝʤ ʮʝʥʪʨ ʟʘʛʦʪʦʚʢʠ ʩʦʚʤʝʩʪʠʪʴ ʩ ʮʝʥʪʨʦʤ 2ʆ ʠ, ʚʨʘʱʘʷ ʟʘʛʦʪʦʚʢʫ 

ʚʦʢʨʫʛ ʵʪʦʛʦ ʮʝʥʪʨʘ, ʢ ʪʦʯʢʝ ʇ ʧʦʜʚʝʩʪʠ ʧʨʦʬʠʣʴ ʟʫʙʘ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʣʝʩʘ ʪʘʢ, ʯʪʦʙʳ ʦʥ ʚʦ-

ʰʝʣ ʚ ʢʦʥʪʘʢʪ ʩ ʟʫʙʦʤ ʥʫʣʝʚʦʛʦ ʢʦʣʝʩʘ. ɿʫʙ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʣʝʩʘ ʚ ʵʪʦʤ ʧʦʣʦʞʝʥʠʠ ʪʘʢʞʝ ʩʢʦ-

ʧʠʨʦʚʘʪʴ ʥʘ ʢʘʣʴʢʫ. ʇʨʠ ʢʦʧʠʨʦʚʘʥʠʠ ʧʨʦʬʠʣʝʡ ʟʫʙʴʝʚ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʣʝʩʘ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘ-

ʥʠʝ, ʯʪʦʙʳ ʣʠʥʠʠ ʧʨʦʬʠʣʝʡ ʟʘʢʘʥʯʠʚʘʣʠʩʴ ʥʘ ʚʳʯʠʩʣʝʥʥʳʭ ʦʢʨʫʞʥʦʩʪʷʭ ʚʳʩʪʫʧʦʚ 1ad  ʠ 2ad . 

2.6 ʆʪʤʝʪʠʪʴ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ a  ʠ ʚ ʣʠʥʠʠ ʟʘʮʝʧʣʝʥʠʷ ʩ ʦʢʨʫʞʥʦʩʪʷʤʠ ʚʩrʪʫʧʦʚ ʢʦʣʝʩ. 

ʃʠʥʠʷ aʚ ʙʫʜʝʪ ʘʢʪʠʚʥʦʡ ʣʠʥʠʝʡ ʟʘʮʝʧʣʝʥʠʷ. ɸʢʪʠʚʥʘʷ ʣʠʥʠʷ ʟʘʮʝʧʣʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʴʰʝ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʟʘʮʝʧʣʝʥʠʷ ɸɺ ʠ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚʥʫʪʨʠ ʝʝ ʪ.ʝ. ʪʦʯʢʠ ʘ ʠ ʚ ʥʝ ʜʦʣʞʥʳ ʚʳ-

ʭʦʜʠʪʴ ʟʘ ʪʦʯʢʠ ɸ ʠ ɺ. 

2.7 ʇʨʦʚʝʩʪʠ ʜʫʛʠ ʠʟ ʮʝʥʪʨʦʚ 1ʆ ʠ 2ʆ  ʨʘʜʠʫʩʘʤʠ aʆ1  ʠ bʆ2  ʠ ʦʧʨʝʜʝʣʠʪʴ ʨʘʙʦʯʠʝ ʫʯʘʩʪ-

ʢʠ ʟʫʙʴʝʚ. 

2.8 ʉ ʥʘʯʘʣʦʤ ʚ ʪʦʯʢʝ ʘ ʠ ʢʦʥʮʦʤ ʚ ʪʦʯʢʝ ʚ ʟʘʮʝʧʣʝʥʠʷ ʩʦʚʤʝʩʪʠʪʴ ʦʜʠʥ ʠʟ ʧʨʦʬʠʣʝʡ ʟʫʙʘ 

ʠ ʦʪʤʝʪʠʪʴ ʪʦʯʢʠ ʝʛʦ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʦʩʥʦʚʥʦʡ ʦʢʨʫʞʥʦʩʪʴʶ. ɼʫʛʘ ʉɼ ʙʫʜʝʪ ʜʫʛʦʡ ʟʘʮʝʧʣʝʥʠʷ ʧʦ 

ʦʩʥʦʚʥʦʡ ʦʢʨʫʞʥʦʩʪʠ. 

2.9 ɺʳʯʠʩʣʠʪʴ ʠ ʟʘʥʝʩʪʠ ʚ ʙʣʘʥʢ ʦʪʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʢʨʳʪʠʷ: 

pʚ m

q

ʈ

ʉɼ

ap
e a
a

cosÖÖ
=

Ç
= , 

ʛʜʝ aʚlq =a  - ʠʟʤʝʨʝʥʥʘʷ ʜʣʠʥʘ ʘʢʪʠʚʥʦʡ ʣʠʥʠʠ ʟʘʮʝʧʣʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ ʟʥʘʯʝʥʠʡ ʵʚʦʣʴʚʝʥʪʥʦʡ ʬʫʥʢʮʠʠ ʨʘʜtginv ,aaa -=  

 

ʋʛʦʣ 0¡ 01 ¡ 02 ¡ 03 ¡ 04 ¡ 05 ¡ 

18 0,010760 0,011071 0,011387 0,011709 0,012038 0,012373 

19 0,012715 0,013063 0,013418 0,013779 0,014148 0,014523 

20 0,014904 0,015293 0,015689 0,016092 0,016502 0,016920 



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 
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21 0,017345 0,017777 0,018217 0,018665 0,019120 0,019583 

22 0,020054 0,020533 0,021019 0,021514 0,022018 0,022529 

23 0,023044 0,023577 0,024114 0,024660 0,025214 0,025778 

24 0,026350 0,026931 0,027521 0,028121 0,028729 0,029348 

25 0,029975 0,030613 0,031260 0,031917 0,031583 0,033260 

26 0,033947 0,034644 0,035352 0,036069 0,036798 0,037537 

27 0,038297 0,39097 0,039819 0,040602 0,41395 0,042201 

28 0,043017 0,043845 0,044685 0,045537 0,046400 0,047276 

29 0,048164 0,049064 0,049976 0,050901 0,051838 0,052788 

30 0,053761 0,054728 0,055717 0,056720 0,057736 0,058765 

31 0,058809 0,060856 0,061937 0,063022 0,064122 0,065236 

 

ʂʆʅʊʈʆʃʔʅʓɽ ɺʆʇʈʆʉʓ 

 

1. ʇʝʨʝʯʠʩʣʠʪʝ ʠ ʧʨʠʚʝʜʠʪʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʨʘʩʯʝʪʘ ʦʩʥʦʚʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʵʣʝʤʝʥʪʦʚ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ. ʂʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʟʫʙʯʘʪʫʶ ʧʝ-

ʨʝʜʘʯʫ ʚʥʝʰʥʝʛʦ ʟʘʮʝʧʣʝʥʠʷ? 

2. ʋʢʘʞʠʪʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʜʝʣʠʪʝʣʴʥʳʤʠ ʠ ʥʘʯʘʣʴʥʳʤʠ ʦʢʨʫʞʥʦʩʪʷʤʠ ʚ ʟʘʮʝʧʣʝʥʠʠ 

ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʜʝʣʠʪʝʣʴʥʳʝ ʠ ʥʘʯʘʣʴʥʳʝ ʦʢʨʫʞʥʦʩʪʠ ʩʦʚʧʘʜʘʶʪ? 

3. ʋʢʘʞʠʪʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʤʦʜʫʣʴʥʦʡ ʠ ʜʝʣʠʪʝʣʴʥʦʡ ʧʨʷʤʳʤʠ ʨʝʡʢʠ. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ 

ʜʝʣʠʪʝʣʴʥʘʷ ʧʨʷʤʘʷ ʷʚʣʷʝʪʩʷ ʤʦʜʫʣʴʥʦʡ? 

4. ʅʘʟʦʚʠʪʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʤʝʪʦʜʦʤ ʦʙʢʘʪʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʤʝʪʦʜʦʤ ʢʦʧʠʨʦʚʘʥʠʷ. 

5. ʋʢʘʞʠʪʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʥʫʣʝʚʳʤʠ, ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʟʫʙʯʘʪʳʤʠ 

ʢʦʣʝʩʘʤʠ, ʥʫʣʝʚʦʡ, ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʟʫʙʯʘʪʳʤʠ ʧʝʨʝʜʘʯʘʤʠ. 
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7. ʆʧʠʰʠʪʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʨʠʙʦʨʘ ʊʄʄ-42 ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʚʦʣʴʚʝʥʪʥʳʭ 

ʧʨʦʬʠʣʝʡ ʤʝʪʦʜʦʤ ʦʙʢʘʪʘ. 

8. ʆʧʠʰʠʪʝ ʧʦʨʷʜʦʢ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʠʥʳ ʟʘʮʝʧʣʝʥʠʷ ʥʫʣʝʚʦʛʦ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʣʝʩ. 

9.  ʏʪʦ ʪʘʢʦʝ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʘʢʪʠʚʥʘʷ ʣʠʥʠʷ ʟʘʮʝʧʣʝʥʠʷ? ɺ ʯʝʤ ʠʭ ʨʘʟʣʠʯʠʝ? 

10. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʥʘ ʢʘʨʪʠʥʝ ʟʘʮʝʧʣʝʥʠʷ ʨʘʙʦʯʠʝ ʫʯʘʩʪʢʠ ʟʫʙʴʝʚ? 

11. ʏʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʙʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʮʝʧʣʝʥʠʷ? ʇʦ ʢʘʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʥ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ? 
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1. ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʧʨʠʙʦʨʳ 

 

ɹʘʣʘʥʩʠʨʦʚʦʯʥʳʡ ʩʪʘʥʦʢ ʊʄʄ-1ʤ, ʫʨʘʚʥʦʚʝʰʠʚʘʶʱʠʝ ʛʨʫʟʳ, ʠʥʜʠʢʘʪʦʨ ʯʘʩʦʚʦʛʦ ʪʠʧʘ. 

 

  
ʈʠʩʫʥʦʢ 3.1 

 

2. ʆʧʠʩʘʥʠʝ ʫʩʪʘʥʦʚʢʠ  
 

ʇʦʣʥʫʶ ʙʘʣʘʥʩʠʨʦʚʢʫ ʚʨʘʱʘʶʱʝʛʦʩʷ ʪʝʣʘ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʥʘ ʩʪʘʥʢʝ ɹ.ɺ. ʐʠʪʠʢʦʚʘ (ʨʠʩ. 

3.1 ) 

ʉʪʘʥʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʫʶ ʪʦʯʥʦʩʪʴ ʙʘʣʘʥʩʠʨʦʚʢʠ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʟʘʤʝʨʳ ʥʘ ʥʝʤ ʧʨʦ-

ʠʟʚʦʜʷʪʩʷ ʚ ʤʦʤʝʥʪ ʨʝʟʦʥʘʥʩʘ, ʪ.ʝ. ʧʨʠ ʥʘʠʙʦʣʴʰʠʭ ʘʤʧʣʠʪʫʜʘʭ ʢʦʣʝʙʘʥʠʷ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʡ ʤʘʩʩʳ. 

ʉʪʘʥʦʢ ʩʦʩʪʦʠʪ ʠʟ ʦʩʥʦʚʘʥʠʷ 1 ʠ ʨʘʤʳ 2, ʢʦʪʦʨʘʷ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʦʩʥʦʚʘʥʠʝʤ ʰʘʨʥʠʨʦʤ 4 ʠ 

ʧʨʫʞʠʥʦʡ 3. ɺ ʧʦʜʰʠʧʥʠʢʠ ʨʘʤʳ ʚʩʪʘʚʣʷʝʪʩʷ ʚʘʣ, ʙʘʣʘʥʩʠʨʫʝʤʳʡ ʨʦʪʦʨʦʤ 5, ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʦʜʥʘ ʠʟ ʧʣʦʩʢʦʩʪʝʡ ʠʩʧʨʘʚʣʝʥʠʷ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʣʦʩʢʦʩʪʴ II) ʧʨʦʭʦʜʠʣʘ ʯʝʨʝʟ 

ʰʘʨʥʠʨ 4. 

ʅʘ ʚʘʣʫ ʨʦʪʦʨʘ ʚʠʥʪʦʤ 6 ʢʨʝʧʠʪʩʷ ʜʠʩʢ 7 ʩ ʧʨʦʨʝʟʷʤʠ, ʚ ʦʜʥʫ ʠʟ ʢʦʪʦʨʳʭ ʚʩʪʘʚʣʷʝʪʩʷ ʜʦʙʘ-

ʚʦʯʥʘʷ ʤʘʩʩʘ 8. ʇʦʣʦʞʝʥʠʝ ʜʠʩʢʘ ʠ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʥʝʤ ʜʦʙʘʚʦʯʥʦʡ ʤʘʩʩʳ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ 

ʛʨʘʜʫʠʨʦʚʘʥʥʦʡ ʰʢʘʣʝ, ʟʘʢʨʝʧʣʝʥʥʦʡ ʥʘ ʚʘʣʫ ʨʦʪʦʨʘ ʠ ʧʦ ʰʢʘʣʝ ʥʘ ʜʠʩʢʝ 7. ɼʣʷ ʨʘʟʛʦʥʘ ʨʦʪʦʨʘ ʥʘ 

ʦʩʥʦʚʘʥʠʠ 1 ʰʘʨʥʠʨʥʦ ʢʨʝʧʠʪʩʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ 9 ʩʦ ʰʢʠʚʦʤ 10. 

ʈʘʤʘ 2, ʩ ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʥʘ ʥʝʡ ʜʝʪʘʣʷʤʠ ʠ ʧʨʫʞʠʥʦʡ, ʦʙʨʘʟʫʝʪ ʢʦʣʝʙʣʶʱʫʶʩʷ ʚʦʢʨʫʛ 

ʰʘʨʥʠʨʘ 4 ʩʠʩʪʝʤʫ. ɸʤʧʣʠʪʫʜʫ ʢʦʣʝʙʘʥʠʡ ʨʘʤʳ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʟʘʢʨʝʧʣʝʥʥʳʤ ʥʘ ʩʪʦʡʢʝ 2 ʠʥʜʠ-

ʢʘʪʦʨʦʤ ʯʘʩʦʚʦʛʦ ʪʠʧʘ. 

 

3. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʙʘʣʘʥʩʠʨʦʚʢʝ ʨʦʪʦʨʦʚ 

 

ɺ ʟʘʜʘʯʘʭ ʙʘʣʘʥʩʠʨʦʚʢʠ ʨʦʪʦʨʦʤ ʥʘʟʳʚʘʶʪ ʣʶʙʦʝ ʚʨʘʱʘʶʱʝʝʩʷ ʪʝʣʦ. ʈʦʪʦʨ ʥʘʟʳʚʘʶʪ ʥʝ-

ʫʨʘʚʥʦʚʝʰʝʥʥʳʤ ʝʩʣʠ ʧʨʠ ʝʛʦ ʚʨʘʱʝʥʠʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʜʘʚʣʝʥʠʷ ʝʛʦ ʥʘ ʦʧʦʨʳ, ʦʙʫ-

ʩʣʦʚʣʝʥʥʘʷ ʩʠʣʘʤʠ ʠʥʝʨʮʠʠ, ʥʝ ʨʘʚʥʘ ʥʫʣʶ. ʈʦʪʦʨ ʙʫʜʝʪ ʫʨʘʚʥʦʚʝʰʝʥ ʝʩʣʠ ʝʛʦ ʦʩʴ ʚʨʘʱʝʥʠʷ ʷʚ-

ʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʦʩʴʶ ʠʥʝʨʮʠʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʠ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʠ ʝʛʦ ʛʣʘʚʥʦʡ ʮʝʥʪʨʘʣʴʥʦʡ 

ʦʩʠ ʠʥʝʨʮʠʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 19534-74, ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ 

ʨʦʪʦʨʘ:  

ʘ - ʩʪʘʪʠʯʝʩʢʫʶ, ʢʦʛʜʘ ʵʪʠ ʦʩʠ ʧʘʨʘʣʣʝʣʴʥʳ; ʙ - ʤʦʤʝʥʪʥʫʶ, ʝʩʣʠ ʦʩʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ 

ʮʝʥʪʨʝ ʤʘʩʩ ʨʦʪʦʨʘ; ʚ - ʜʠʥʘʤʠʯʝʩʢʫʶ, ʢʦʛʜʘ ʦʩʠ ʣʠʙʦ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚʥʝ ʮʝʥʪʨʘ ʤʘʩʩ, ʣʠʙʦ ʩʢʨʝ-

ʱʠʚʘʶʪʩʷ (ʨʠʩ.3.2). 
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ʈʠʩʫʥʦʢ 3.2 

 

ɿʘ ʤʝʨʫ ʩʪʘʪʠʯʝʩʢʦʡ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʧʨʠʥʠʤʘʝʪʩʷ ʉʊɸʊʀʏɽʉʂʀʁ ɼʀʉɹɸʃɸʅʉ - 

ʚʝʢʪʦʨʥʘʷ ʚʝʣʠʯʠʥʘ, ʨʘʚʥʘʷ ʧʨʦʠʟʚʝʜʝʥʠʶ ʤʘʩʩʳ ʨʦʪʦʨʘ  m ʥʘ  ʝʝ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʘ e (ʨʘʩ-

ʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʤʘʩʩ ʨʦʪʦʨʘ ʜʦ ʝʛʦ ʦʩʠ ʚʨʘʱʝʥʠʷ). ʅʘʧʨʘʚʣʝʥʠʝ ʛʣʘʚʥʦʛʦ ʚʝʢʪʦʨʘ ʜʠʩʙʘʣʘʥʩʘ 

D  ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʛʣʘʚʥʦʛʦ ʚʝʢʪʦʨʘ ʩʠʣ ʠʥʝʨʮʠʠ ` ʠF , ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʨʦʪʦʨ ʧʨʠ ʝʛʦ 

ʚʨʘʱʝʥʠʠ ʩ ʧʦʩʪʦʷʥʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ:                                                            

                                        ̀
22 ww Ö=ÖÖ= DemFʠ . 

ʄʦʤʝʥʪʥʘʷ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʴ ʠʟʤʝʨʷʝʪʩʷ ʛʣʘʚʥʳʤ ʤʦʤʝʥʪʦʤ ʜʠʩʙʘʣʘʥʩʦʚ ʨʦʪʦʨʘ ʄD , ʢʦʪʦʨʳʡ 

ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʛʣʘʚʥʦʤʫ ʤʦʤʝʥʪʫ ʩʠʣ ʠʥʝʨʮʠʠ ʠM (ʨʠʩ. 3.3): 

                                          
22 ww Ö=ÖÖ= DMʠ MlDM  . 

 
 

ʈʠʩʫʥʦʢ 3.3 

 

ɻʣʘʚʥʳʡ ʤʦʤʝʥʪ ʜʠʩʙʘʣʘʥʩʦʚ ʨʦʪʦʨʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʤʦʤʝʥʪʦʤ ʧʘʨʳ ʨʘʚʥʳʭ ʧʦ 

ʤʦʜʫʣʶ ʜʠʩʙʘʣʘʥʩʦʚ:  Dʄ1=DM2 =DM , ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʜʚʫʭ ʧʨʦʠʟʚʦʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ ( I ʠ II ), 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʦʩʠ ʨʦʪʦʨʘ. ɼʠʩʙʘʣʘʥʩ ʠ ʤʦʤʝʥʪ  ʜʠʩʙʘʣʘʥʩʦʚ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʠ ʧʦʣʥʦʩʪʴʶ  ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʥʩʪʨʫʢʮʠʝʡ ʨʦʪʦʨʘ. 

ɹʘʣʘʥʩʠʨʦʚʢʦʡ ʥʘʟʳʚʘʶʪ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʩʙʘʣʘʥʩʦʚ ʨʦʪʦʨʘ ʠ ʠʭ ʫʤʝʥʴʰʝʥʠʝ ʧʫ-

ʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʤʘʩʩ. ɹʘʣʘʥʩʠʨʦʚʢʘ ʵʢʚʠʚʘʣʝʥʪʥʘ  ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʶ ʠʥʝʨʮʠʦʥ-

ʥʳʭ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ  ʥʘ ʨʦʪʦʨ. ʕʪʠ ʩʠʣʳ ʤʦʞʥʦ  ʟʘʤʝʥʠʪʴ  ʛʣʘʚʥʳʤ ʚʝʢʪʦʨʦʤ ʠ ʛʣʘʚʥʳʤ ʤʦʤʝʥ-

ʪʦʤ ʠʣʠ ʜʚʫʤʷ ʩʢʨʝʱʠʚʘʶʱʠʤʠʩʷ ʩʠʣʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʧʨʦʠʟʚʦʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ. ɼʣʷ 

ʧʨʠʚʝʜʝʥʠʷ ʚ ʨʘʚʥʦʚʝʩʠʝ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʩʠʣ ʜʦʩʪʘʪʦʯʥʦ ʫʨʘʚʥʦʚʝʩʠʪʴ ʵʪʠ ʜʚʝ ʩʠʣʳ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʣʶʙʦʡ ʞʝʩʪʢʠʡ ʨʦʪʦʨ ʤʦʞʥʦ ʫʨʘʚʥʦʚʝʩʠʪʴ ʜʚʫʤʷ ʢʦʨʨʝʢʪʠʨʫʶʱʠʤʠ ʤʘʩʩʘʤʠ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʤʠ ʚ ʜʚʫʭ  ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʳʭ ʥʝʩʦʚʧʘʜʘʶʱʠʭ ʧʣʦʩʢʦʩʪʷʭ,  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʦʩʠ ʚʨʘ-

ʱʝʥʠʷ. ʕʪʠ ʧʣʦʩʢʦʩʪʠ ʥʘʟʳʚʘʶʪʩʷ ʧʣʦʩʢʦʩʪʤ̫ʠ ʢʦʨʨʝʢʮʠʠ. 
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ɹʘʣʘʥʩʠʨʦʚʢʫ ʨʦʪʦʨʘ ʧʨʦʚʦʜʷʪ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ  ʙʘʣʘʥʩʠʨʦʚʦʯʥʳʭ ʩʪʘʥʢʘʭ ʧʫʪʝʤ  ʥʘ-

ʧʣʘʚʣʝʥʠʷ, ʥʘʚʘʨʢʠ, ʧʨʠʚʠʥʯʠʚʘʥʠʷ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʤʘʩʩ (ʧʨʦʪʠʚʦʚʝʩʦʚ) ʣʠʙʦ ʚʳʩʚʝʨʣʠʚʘʥʠʷ 

ʠʣʠ ʬʨʝʟʝʨʦʚʘʥʠʝʤ ʨʦʪʦʨʘ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ (çʪʷʞʝʣʦʡè) ʩʪʦʨʦʥʳ. 

ʊʦʯʥʦʩʪʴ ʙʘʣʘʥʩʠʨʦʚʢʠ ʨʦʪʦʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʝʥʠʝʤ  ʦʩʪʘʪʦʯʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ D0  

ʚ ʢʘʞʜʦʡ ʠʟ ʧʣʦʩʢʦʩʪʝʡ ʢʦʨʨʝʢʮʠʠ,  ʢʦʪʦʨʦʝ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʜʦʧʫʩʪʠʤʳʭ ʜʣʷ ʜʘʥʥʦʛʦ ʢʣʘʩ-

ʩʘ ʪʦʯʥʦʩʪʠ ʟʥʘʯʝʥʠʡ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʭ ɻʆʉʊ 22061-76. 

 

4. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʙʘʣʘʥʩʠʨʦʚʢʠ. 

 

ʏʘʱʝ ʚʩʝʛʦ ʚʝʣʠʯʠʥʳ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʳʭ ʤʘʩʩ ʨʦʪʦʨʘ, ʘ ʪʘʢʞʝ ʠʭ ʢʦʦʨʜʠʥʘʪʳ ʥʝʠʟʚʝʩʪʥʳ. 

ɼʣʷ ʙʘʣʘʥʩʠʨʦʚʢʠ ʪʘʢʠʭ ʨʦʪʦʨʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʙʘʣʘʥʩʠʨʦʚʦʯʥʳʝ ʩʪʘʥʢʠ (ʦʜʠʥ ʠʟ ʥʠʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ). 

 ɺʩʝ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʳʝ ʤʘʩʩʳ ʨʦʪʦʨʘ ʤʦʞʝʤ ʟʘʤʝʥʠʪʴ ʜʚʫʤʷ ʤʘʩʩʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ 

ʜʚʫʭ ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʳʭ ʧʣʦʩʢʦʩʪʷʭ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʦʩʠ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ. ʕʪʠ ʧʣʦʩʢʦʩʪʠ 

ʚʳʙʠʨʘʝʤ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʙʳʣʘ ʨʝʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʚ ʥʠʭ ʧʨʦʪʠʚʦʚʝʩʳ. ʆʜʥʘ 

ʠʟ ʵʪʠʭ ʧʣʦʩʢʦʩʪʝʡ (ʥʘʧʨʠʤʝʨ, ʧʣʦʩʢʦʩʪʴ II) ʜʦʣʞʥʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʦʩʴ ʚʨʘʱʝʥʠʷ ʨʘʤʳ 4 

(ʨʠʩ.3.1). ɼʨʫʛʘʷ ʧʣʦʩʢʦʩʪʴ I ʦʪʩʪʦʠʪ ʦʪ ʧʝʨʚʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ nl . ɺ ʧʣʦʩʢʦʩʪʷʭ I ʠ II ʥʘ ʨʘʩʩʪʦʷ-

ʥʠʠ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ 1r  ʠ 2r  ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʠʟʚʝʩʪʥʳʝ ʥʘʤ ʤʘʩʩʳ 1m  ʠ 2m . ʇʨʠ ʚʨʘʱʝʥʠʠ ʤʘʩʩ 

1m  ʠ 2m  ʩ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʨʦʪʦʨʘ ʚʦʟʥʠʢʥʫʪ ʮʝʥʪʨʦʙʝʞʥʳʝ ʩʠʣʳ ʠʥʝʨʮʠʠ, ʨʘʚʥʳʝ: 

     
2

111 wÖÖ= rmP            
2

222 wÖÖ= rmP .      

ʉʠʣʘ 2P  ʣʝʞʠʪ ʚ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʦʩʴ ʚʨʘʱʝʥʠʷ ʨʘʤʳ 4 (ʨʠʩ.3.1.), ʧʦʵʪʦʤʫ ʦʥʘ 

ʙʫʜʝʪ ʫʨʘʚʥʦʚʝʰʠʚʘʪʴʩʷ ʨʝʘʢʮʠʝʡ ʚ ʰʘʨʥʠʨʝ 4. ʉʠʣʫ 1P  ʤʦʞʥʦ ʨʘʟʣʦʞʠʪʴ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʠ 

ʚʝʨʪʠʢʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʠʝ: 

 tPPʫ wcos11 Ö=                    tPP ʫ wsin12 Ö= .      

ʕʪʠ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʰʘʨʥʠʨʝ 4 ʥʘ ʧʣʝʯʝ nl , ʩʦʟʜʘʶʪ ʤʦʤʝʥʪʳ, ʧʝʨʝʜʘʶʱʠʝʩʷ ʨʘʤʝ 
2. ʄʦʤʝʥʪ ʦʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʙʫʜʝʪ ʫʨʘʚʥʦʚʝʰʠʚʘʪʴʩʷ ʨʝʘʢʪʠʚʥʳʤ ʤʦʤʝʥʪʦʤ ʰʘʨ-

ʥʠʨʘ 4. ʄʦʤʝʥʪ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʙʫʜʝʪ ʚʳʟʳʚʘʪʴ ʚʳʥʫʞʜʝʥʥʳʝ ʫʛʣʦʚʳʝ ʢʦʣʝʙʘʥʠʷ 

ʨʘʤʳ ʩ ʨʦʪʦʨʦʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʰʘʨʥʠʨʘ 4. 

ʇʨʠ ʨʘʚʝʥʩʪʚʝ ʩʦʙʩʪʚʝʥʥʦʡ ʠ ʚʳʥʫʞʜʝʥʥʦʡ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʩʠʩʪʝʤʳ ʥʘʩʪʫʧʘʝʪ ʷʚʣʝʥʠʝ 

ʨʝʟʦʥʘʥʩʘ, ʪʘʢ ʢʘʢ ʞʝʩʪʢʦʩʪʴ ʠ ʩʦʙʩʪʚʝʥʥʘʷ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʩʠʩʪʝʤʳ ʨʘʤʘ-ʨʦʪʦʨ ʚ ʧʨʦʮʝʩʩʝ ʙʘ-

ʣʘʥʩʠʨʦʚʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ, ʚʚʠʜʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʡ ʚʝʣʠʯʠʥʳ ʜʦʙʘʚʣʷʝʤʳʭ ʛʨʫʟʦʚ, 

ʚʝʣʠʯʠʥʘ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʨʝʟʦʥʘʥʩʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʩʪʘʪʠʯʝʩʢʦʤʫ ʤʦʤʝʥʪʫ ʥʝʫʨʘʚʥʦ-

ʚʝʰʝʥʥʦʡ ʤʘʩʩʳ. 

ʇʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʨʝʟʦʥʘʥʩʥʦʡ ʘʤʧʣʠʪʫʜʳ ɸ ʩʪʘʪʠʯʝʩʢʦʤʫ ʤʦʤʝʥʪʫ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʡ 

ʤʘʩʩʳ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʩʪʘʥʢʝ ɹ.ɺ. ʐʠʪʠʢʦʚʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ  ʠ ʧʦʣʦʞʝʥʠʷ ʥʝʫʨʘʚʥʦ-

ʚʝʰʝʥʥʦʡ ʤʘʩʩʳ. 

 

5.  ʆʩʥʦʚʳ  ʪʝʦʨʠʠ ʨʘʤʥʳʭ  ʙʘʣʘʥ-

ʩʠʨʦʚʦʯʥʳʭ  ʩʪʘʥʢʦʚ 

 

ʈʘʤʘ ʩ ʨʦʪʦʨʦʤ ʦʙʨʘʟʫʶʪ 

ʣʠʥʝʡʥʫʶ  ʫʧʨʫʛʦ-ʠʥʝʨʮʠʦʥʥʫʶ ʩʠʩ-

ʪʝʤʫ  ʩ ʜʚʫʤʷ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ - 

ʚʨʘʱʝʥʠʝ ʨʦʪʦʨʘ ʠ ʢʘʯʘʥʠʝ ʨʘʤʳ. 
ʇʨʠ ʚʨʘʱʝʥʠʠ ʨʦʪʦʨʘ ʥʝʫʨʘʚʥʦʚʝ-

ʈʠʩʫʥʦʢ 3.4 



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  
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ʰʝʥʥʳʝ ʠʥʝʨʮʠʦʥʥʳʝ ʩʠʣʳ ʙʫʜʫʪ ʚʦʟʙʫʞʜʘʪʴ ʢʦʣʝʙʘʥʠʷ ʨʘʤʳ. ʉ ʮʝʣʴʶ ʥʝʟʘʚʠʩʠʤʦʛʦ ʧʦʜʙʦʨʘ ʢʦʨ-

ʨʝʢʪʠʨʫʶʱʠʭ ʤʘʩʩ ʚ ʢʘʞʜʦʡ ʧʣʦʩʢʦʩʪʠ ʢʦʨʨʝʢʮʠʠ ʨʦʪʦʨ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʨʘʤʝ ʪʘʢ, ʯʪʦʙʳ ʦʜʥʘ ʠʟ 

ʧʣʦʩʢʦʩʪʝʡ ʢʦʨʨʝʢʮʠʠ (ʧʣʦʩʢʦʩʪʴ II ʨʠʩ.3.3) ʧʨʦʭʦʜʠʣʘ ʯʝʨʝʟ ʦʩʴ ʢʘʯʘʥʠʷ ʨʘʤʳ. ʇʨʠ ʵʪʦʤ ʠʥʝʨʮʠ-

ʦʥʥʳʝ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʢʦʨʨʝʢʪʠʨʫʶʱʫʶ ʤʘʩʩʫ, ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʚ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ, ʥʝ ʦʢʘʟʳ-

ʚʘʶʪ ʚʣʠʷʥʠʷ ʥʘ ʢʦʣʝʙʘʥʠʷ ʨʘʤʳ.    

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʨʷʝʤʘʷ ʠʥʜʠʢʘʪʦʨʦʤ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʨʘʤʳ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ  ʚʝ-

ʣʠʯʠʥʝ  ʜʠʩʙʘʣʘʥʩʘ  ʨʦʪʦʨʘ ʚ ʧʣʦʩʢʦʩʪʠ ʢʦʨʨʝʢʮʠʠ I. 

ɿʘʚʠʩʠʤʦʩʪʴ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʨʘʤʳ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥ-

ʢʝ 3.4. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʪʘʥʢʘ ʢ ʚʝʣʠʯʠʥʝ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʠ ʠʩʢʣʶʯʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʟʤʝʨʝʥʠʡ, ʦʥʠ ʧʨʦʚʦʜʷʪʩʷ 

ʥʘ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʝ (ʪ.ʝ. ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʤʧʣʠʪʫʜʝ ʢʦʣʝʙʘʥʠʡ). ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ ʫʩʪʘʥʦʚʢʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʜʠʢʘʪʦʨ, ʬʠʢʩʠʨʫʶʱʠʡ ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ.   

 

ʆʧʨʝʜʝʣʝʥʠʝ ʜʠʩʙʘʣʘʥʩʘ ʨʦʪʦʨʘ ʘ ʟʥʘʯʠʪ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʝʤʫ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʜʠʩʙʘʣʘʥʩʘ ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʤʘʩʩʳ ʧʨʦʚʦʜʠʪʩʷ ʤʝʪʦʜʦʤ ʪʨʝʭ ʧʫʩʢʦʚ.  

ʇʨʠ ʧʝʨʚʦʤ ʧʫʩʢʝ ʠʟʤʝʨʷʝʪʩʷ ʘʤʧʣʠʪʫʜʘ s1, ʚʳʟʚʘʥʥʘʷ ʜʝʡʩʪʚʠʝʤ ʜʠʩʙʘʣʘʥʩʘ ʨʦʪʦʨʘ D1. ɼʣʷ ʵʪʦʛʦ 

ʨʦʪʦʨ ʨʘʟʛʦʥʷʶʪ ʜʦ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ, ʧʨʝʚʳʰʘʶʱʝʡ ʩʦʙʩʪʚʝʥʥʫʶ ʯʘʩʪʦʪʫ ʢʦʣʝʙʘʥʠʡ ʨʘʤʳ w 0  ʚ 1.5 - 2 

ʨʘʟʘ, ʠ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʪʦʨʤʦʞʝʥʠʷ (ʚʳʙʝʛʘ) ʨʝʛʠʩʪʨʠʨʫʶʪ ʧʦ ʠʥʜʠʢʘʪʦʨʫ ʤʘʢʩʠʤʘʣʴʥʫʶ ʘʤʧʣʠʪʫʜʫ ʢʦʣʝ-

ʙʘʥʠʡ ʨʘʤʳ.  

ʇʨʠ ʚʪʦʨʦʤ ʧʫʩʢʝ ʠʟʤʝʨʷʝʪʩʷ ʘʤʧʣʠʪʫʜʘ, ʚʳʟʚʘʥʥʘʷ ʜʝʡʩʪʚʠʝʤ ʜʠʩʙʘʣʘʥʩʘ ʨʦʪʦʨʘ ʩʦʚʤʝʩʪʥʦ ʩ 

ʧʨʦʙʥʳʤ ʜʠʩʙʘʣʘʥʩʦʤ. ɼʣʷ ʵʪʦʛʦ ʚ ʧʣʦʩʢʦʩʪʴ ʢʦʨʨʝʢʮʠʠ I  ʚ ʥʝʢʦʪʦʨʦʤ ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʦʤ ʥʘ-

ʧʨʘʚʣʝʥʠʠ ʚʚʦʜʷʪ  ʧʨʦʙʥʳʡ ʜʠʩʙʘʣʘʥʩ Dʇ. ʕʪʦʪ ʜʠʩʙʘʣʘʥʩ ʩʦʟʜʘʝʪʩʷ ʟʘʢʨʝʧʣʝʥʠʝʤ ʚ ʦʜʥʦʤ ʠʟ ʧʘʟʦʚ 

ʜʠʩʢʘ I (ʨʠʩ. 3.5) ʤʘʩʩʳ mʇ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʝʇ  ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ, ʪ.ʝ. Dʇ = mʇ Ö eʇ.  ɿʘʪʝʤ ʧʨʦʚʦʜʷʪ 
ʚʪʦʨʦʡ ʧʫʩʢ ʠ ʠʟʤʝʨʷʶʪ ʘʤʧʣʠʪʫʜʫ  s2.   

ʇʨʠ ʪʨʝʪʴʝʤ ʧʫʩʢʝ ʠʟʤʝʨʷʝʪʩʷ ʘʤʧʣʠʪʫʜʘ s3, ʚʳʟʚʘʥ-

ʥʘʷ ʜʝʡʩʪʚʠʝʤ ʜʠʩʙʘʣʘʥʩʘ ʨʦʪʦʨʘ ʩʦʚʤʝʩʪʥʦ ʩ ʫʚʝʣʠʯʝʥʥʳʤ ʚ 

ʜʚʘ ʨʘʟʘ ʧʨʦʙʥʳʤ ʜʠʩʙʘʣʘʥʩʦʤ (ʤʘʩʩʘ mʇ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʧʘʟʫ  

ʚ  ʧʦʣʦʞʝʥʠʝ ʩ ʢʦʦʨʜʠʥʘʪʦʡ  2 ʝʇ ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ).  

ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʠʩʙʘʣʘʥʩʳ ʢʘʢ ʚʝʢʪʦʨʳ, ʤʦʞʥʦ ʟʘ-

ʧʠʩʘʪʴ:                                 

D̀2 = D1 + Dʇ  , 

D̀3 = D1 + 2Dʇ  . 

ʅʘ ʨʠʩʫʥʢʝ 3.6,a ʠʟʦʙʨʘʞʝʥʳ ʧʣʘʥʳ ʜʠʩʙʘʣʘʥʩʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʠʚʝʜʝʥʥʳʤ ʫʨʘʚʥʝʥʠʷʤ. 
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                          ʈʠʩʫʥʦʢ 3.6,ʘ                                         ʈʠʩʫʥʦʢ 3.6,ʙ 

 

ɼʣʷ ʨʘʩʯʝʪʘ ʚʝʣʠʯʠʥʳ ʜʠʩʙʘʣʘʥʩʘ D1  ʠ ʫʛʣʘ g  ʩʪʨʦʠʪʩʷ ʧʦ ʠʟʤʝʨʝʥʥʳʤ ʘʤʧʣʠʪʫʜʘʤ s1 , s3 ʠ 

2s2 , ʢʘʢ ʧʦ ʪʨʝʤ ʩʪʦʨʦʥʘʤ, ʪʨʝʫʛʦʣʴʥʠʢ dap ¡¡¡  (ʨʠʩ.3.6ʙ) ʠ ʧʨʦʚʦʜʠʪʩʷ ʚ ʥʝʤ ʤʝʜʠʘʥʘ ba ¡¡. ʇʦ-

ʢʘʞʝʤ, ʯʪʦ ʪʨʝʫʛʦʣʴʥʠʢ bap ¡¡¡  ʧʦʜʦʙʝʥ ʪʨʝʫʛʦʣʴʥʠʢʫ pab. ɼʣʷ ʵʪʦʛʦ ʜʦʩʪʨʘʠʚʘʝʤ ʪʨʝʫʛʦʣʴʥʠʢ 

pac ʜʦ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ padc ʠ ʧʨʦʚʦʜʠʤ ʚ ʥʝʤ ʜʠʘʛʦʥʘʣʴ pd. ʊʨʝʫʛʦʣʴʥʠʢʠ pad ʠ dap ¡¡¡  ʧʦʜʦʙ-

ʥʳ ʪʘʢ ʢʘʢ ʠʭ ʩʪʦʨʦʥʳ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʘ ʟʥʘʯʠʪ ʧʦʜʦʙʥʳ ʠ ʪʨʝʫʛʦʣʴʥʠʢʠ  pab ʠ bap ¡¡¡ . ʀʟ ʧʦ-

ʜʦʙʠʷ ʵʪʠʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ 

( )
ba

apD
D ʇ

I ¡¡

¡¡
= . 

ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ D1 ʩʣʝʜʫʝʪ ʠʟ ʩʚʦʡʩʪʚ ʪʨʝʫʛʦʣʴʥʠʢʘ 

dap ¡¡¡ : 

2
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arccosg  

ɼʘʥʥʘʷ ʬʦʨʤʫʣʘ, ʚ  ʩʠʣʫ  ʯʝʪʥʦʩʪʠ  ʬʫʥʢʮʠʠ  cos g , ʜʘʝʪ ʜʚʘ ʨʝʰʝʥʠʷ: + g  ʠ -g. ʀʩʢʦʤʦʝ  
ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷʶʪ ʦʧʳʪʥʳʤ  ʧʫʪʝʤ ʧʦ ʤʝʥʴʰʝʡ ʚʝʣʠʯʠʥʝ ʦʩʪʘʪʦʯʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ  D0  (ʘʤʧʣʠ-

ʪʫʜʘ  s0 ) ʧʦʚʦʨʦʪʦʤ ʜʠʩʢʘ ʥʘ ʫʛʦʣ  °  g .  

ʇ

ʇ

s

sD
D 1

1

Ö
= . 

ʏʪʦʙʳ ʫʨʘʚʥʦʚʝʩʠʪʴ ʨʦʪʦʨ ʚ ʧʣʦʩʢʦʩʪʠ ʢʦʨʨʝʢʮʠʠ I, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʩʪʠʪʴ ʚ ʥʝʡ ʢʦʨʨʝʢ-

ʪʠʨʫʶʱʫʶ ʤʘʩʩʫ  mʂ  ʥʘ  ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʝ  ʝʂ   ʪʘʢ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʢʦʨʨʝʢʪʠʨʫʶʱʠʡ ʜʠʩʙʘʣʘʥʩD̀ʂ  

:  

KKK emDD Ö=-= 1 . 

6. ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ 

 

1. ɺʢʣʶʯʘʝʤ ʜʚʠʛʘʪʝʣʴ 9 (ʨʠʩ.3.1) ʠ ʨʘʩʢʨʫʯʠʚʘʝʤ ʨʦʪʦʨ ʜʦ ʯʠʩʣʘ ʦʙʦʨʦʪʦʚ ʙʦʣʴʰʝ ʨʝʟʦ-

ʥʘʥʩʥʳʭ. ɿʘʪʝʤ ʦʩʪʦʨʦʞʥʳʤ ʥʘʞʘʪʠʝʤ ʰʪʦʢ ʠʥʜʠʢʘʪʦʨʘ 11 ʜʦʚʦʜʠʤ ʜʦ ʢʦʥʪʘʢʪʘ ʩ ʢʨʦʥʰʪʝʡʥʦʤ 

ʨʘʤʳ 2 ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʥʘ ʥʫʣʴ. 

ʇʨʦʠʟʚʦʜʠʤ ʠʟʤʝʨʝʥʠʝ ʘʤʧʣʠʪʫʜʳ 0ɸ ʧʨʠ ʨʝʟʦʥʘʥʩʝ ʩʠʩʪʝʤʳ ʨʦʪʦʨ-ʨʘʤʘ ʦʪ ʩʦʙʩʪʚʝʥʥʦʡ 

ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʨʦʪʦʨ. ɸʤʧʣʠʪʫʜʘ ʠʟʤʝʨʷʝʪʩʷ ʪʨʠ ʨʘʟʘ ʠ ʟʘʪʝʤ ʚʳʯʠʩʣʷʝʪʩʷ ʝʝ ʩʨʝʜʥʝʝ ʟʥʘ-

ʯʝʥʠʝ. 

2. ɿʘʜʘʝʤʩʷ ʚʝʩʦʤ ʜʦʙʘʚʦʯʥʦʛʦ ʛʨʫʟʘ ʜG  ʠ ʨʘʜʠʫʩʦʤ ʝʛʦ ʫʩʪʘʥʦʚʢʠ ʜr . ɼʦʙʘʚʦʯʥʳʡ ʛʨʫʟ 

ʜG ʟʘʢʨʝʧʣʷʝʪʩʷ ʚ ʦʜʥʦʤ ʠʟ ʧʨʦʨʝʟʝʡ ʜʠʩʢʘ 7 ʥʘ ʚʳʙʨʘʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜr . ʊʨʠ ʨʘʟʘ ʠʟʤʝʨʷʝʪʩʷ, 

ʧʨʠ ʨʝʟʦʥʘʥʩʝ ʘʤʧʣʠʪʫʜʘ Iɸ ʢʦʣʝʙʘʥʠʡ ʩʠʩʪʝʤʳ ʠ ʚʳʯʠʩʣʷʝʪʩʷ ʝʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ. 

3. ʆʩʚʦʙʦʞʜʘʷ ʚʠʥʪ 6, ʜʠʩʢ ʩ ʛʨʫʟʦʤ ʧʦʚʦʨʘʯʠʚʘʝʤ ʥʘ ʚʘʣʫ ʨʦʪʦʨʘ ʥʘ 180
ʦ
 ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. ʇʦʩʣʝ ʵʪʦʛʦ ʜʠʩʢ 7 ʚʥʦʚʴ ʬʠʢʩʠʨʫʝʪʩʷ ʚʠʥʪʦʤ 6. ʀʟʤʝʨʷʝʪʩʷ ʪʨʠ ʨʘʟʘ 

ʧʨʠ ʨʝʟʦʥʘʥʩʝ ʘʤʧʣʠʪʫʜʘ 2ɸ ʠ ʚʳʯʠʩʣʷʝʪʩʷ ʝʸ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ. 

4. ʆʧʨʝʜʝʣʷʝʤ ʘʤʧʣʠʪʫʜʫ 3ɸ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʪʘʪʠʯʝʩʢʦʤʫ ʤʦʤʝʥʪʫ ʜʦʙʘʚʦʯʥʦʛʦ ʛʨʫʟʘ. 
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5. ʆʧʨʝʜʝʣʷʝʤ ʩʪʘʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʛʦ ʨʦʪʦʨʘ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʢ ʧʣʦʩʢʦʩʪʠ 

ʜʠʩʢʘ I. 

                                       ( )ʜʜ

ʜ

ʧʨʧʨ rG
ɸ

ɸ
rG ÖÖ=Ö 0

.                                                       

ɿʘʜʘʸʤʩʷ  ʚʝʩʦʤ ʧʨʦʪʠʚʦʚʝʩʘ ʧʨG  (10, 20 ʠʣʠ 30ʛ) ʠ ʚʳʯʠʩʣʷʝʤ ʧʨr . 

6. ʆʧʨʝʜʝʣʷʝʤ ʫʛʦʣ, ʦʙʨʘʟʫʝʤʳʡ ʚʝʢʪʦʨʦʤ ʜʝʙʘʣʘʥʩʘ  ʨʦʪʦʨʘ ʠ ʥʘʯʘʣʦʤ ʦʪʩʯʝʪʘ, ʢʦʪʦʨʦʝ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʜʦʙʘʚʦʯʥʦʛʦ ʛʨʫʟʘ ʜG  ʚ ʧ.2. ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʠʟ ʜʘʥʥʦʛʦ ʫʨʘʚ-

ʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʠʰʴ ʚʝʣʠʯʠʥʘ ʫʛʣʘ j, ʘ ʥʝ ʝʛʦ ʟʥʘʢ. ʆʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʟʥʘʯʝʥʠʶ ʢʦʩʠʥʫʩʘ 

ʦʪʚʝʯʘʶʪ ʜʚʘ ʫʛʣʘ 1j ʠ 2j, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʧʦ ʟʥʘʢʫ.  
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j  . 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʥʘʯʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʜʦʙʘʚʦʯʥʦʛʦ ʛʨʫʟʘ (ʠ ʥʘʣʠʯʠʠ ʜʚʫʭ ʧʨʦʨʝʟʝʡ) ʥʝ ʬʠʢ-

ʩʠʨʫʝʪʩʷ ʝʛʦ ʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʫʣʷ. ʇʦʵʪʦʤʫ ʢʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʙʦʨʘ ʟʥʘʢʘ ʫʛʣʘ j 

ʤʦʞʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʦʧʳʪʥʳʤ ʧʫʪʸʤ. ɼʣʷ ʵʪʦʛʦ, ʩʥʷʚ ʜʦʙʘʚʦʯʥʳʡ ʛʨʫʟ ʜG ʠ ʧʨʠʢʨʝʧʠʚ  ʚʳʙʨʘʥ-

ʥʳʡ ʚ ʧʫʥʢʪʝ 5 ʧʨʦʪʠʚʦʚʝʩ ʧʨG  ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʧʨr  ʧʦʜ ʫʛʣʦʤ ;1 jj=  jj -=2 ; 

0
11 180+=¡jj ; 

0
22 180+=¡ jj  ʦʪ ʧʣʦʩʢʦʩʪʠ ʜʦʙʘʚʦʯʥʦʛʦ ʛʨʫʟʘ, ʧʨʦʚʦʜʷʪ ʜʚʘ ʢʦʥʪʨʦʣʴʥʳʭ 

ʠʩʧʳʪʘʥʠʷ. ʇʨʠ ʦʜʥʦʤ ʠʟ ʥʠʭ ʧʦʣʫʯʘʝʪʩʷ ʘʤʧʣʠʪʫʜʘ ʤʘʷʪʥʠʢʦʚʦʡ ʨʘʤʳ ʙʣʠʟʢʘʷ ʢ ʥʫʣʶ, ʯʪʦ ʠ 

ʫʢʘʞʝʪ ʥʘ ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʙʦʨʘ ʫʛʣʘ ʧʨʦʪʠʚʦʚʝʩʘ. 

ʇʦʣʥʘʷ ʙʘʣʘʥʩʠʨʦʚʢʘ ʫʩʪʨʘʥʷʝʪ ʜʠʥʘʤʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʭ, ʥʦ ʥʝ ʫʩʪ-

ʨʘʥʷʝʪ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʘʤʦʤ ʟʚʝʥʝ. ʇʦʣʥʘʷ ʙʘʣʘʥʩʠʨʦʚʢʘ ʧʣʦʩʢʦʩʪʠ II ʘʥʘʣʦʛʠʯʥʘ 

ʧʨʦʜʝʣʘʥʥʦʡ ʜʣʷ ʧʣʦʩʢʦʩʪʠ I.           

 

7. ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

 

1. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʷʝʪʩʷ ʩʪʘʪʠʯʝʩʢʘʷ ʙʘʣʘʥʩʠʨʦʚʢʘ ʨʦʪʦʨʘ? 

2. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʙʘʣʘʥʩʠʨʦʚʢʘ ʨʦʪʦʨʘ? 

3. ʂʘʢʦʝ ʫʩʣʦʚʠʝ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʠ ʩʪʘʪʠʯʝʩʢʦʡ ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ? 

4. ʂʘʢʦʝ ʫʩʣʦʚʠʝ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ? 

5. ʂʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʦʩʪʘʪʦʯʥʦʡ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ.              

6. ʂʘʢ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʮʝʩʩ ʙʘʣʘʥʩʠʨʦʚʢʠ ʜʣʷ ʧʣʦʩʢʦʩʪʠ I? 

 

ʃʀʊɽʈɸʊʋʈɸ 

 

1. ʊʝʦʨʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʝʭʘʥʠʢʘ ʤʘʰʠʥ [ʊʝʢʩʪ]: ʫʯʝʙʥʠʢ ʜʣʷ ʚʫʟʦʚ/ [ʂ.ʌ. ʌʨʦʣʦʚ ʠ ʜʨ.] ; 

ʧʦʜ ʨʝʜ. ɻ.ɸ. ʊʠʤʦʬʝʝʚʘ. ï ʄ.: ʀʟʜ-ʚʦ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, 2009. ï 688 ʩ.: ʠʣ. ï(ʉʝʨʠʷ çʄʝʭʘ-

ʥʠʢʘ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ.; ʊ.5.)  
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          2. ʊʝʦʨʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʘʰʠʥ. ʂʫʨʩʦʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ [ʊʝʢʩʪ]: ʫʯʝʙ. ʧʦʩʦʙʠʝ/ ʧʦʜ ʨʝʜ. 

ɻ.ɸ.ʊʠʤʦʬʝʝʚʘ ʠ ʅ.ɺ. ʋʤʥʦʚʘ. ï ʄ.: ʀʟʜʘʪʝʣʴʩʪʚʦ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, 2010. ï 154 ʩ.: ʠʣ. 
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          3. ʏʤʠʣʴ, ɺ.ʇ. ʊʝʦʨʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʘʰʠʥ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] : ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ð 

ʕʣʝʢʪʨʦʥ. ʜʘʥ. ð ʉʇʙ. : ʃʘʥʴ, 2012. ð 280 ʩ. ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://e.lanbook.com/books/element.php?pl1_id=3183 ð 

          4. ʂʠʥʠʮʢʠʡ, ʗ.ʊ. ʊʝʭʥʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ: ʚ ʯʝʪʳʨʝʭ ʢʥʠʛʘʭ. ʂʥʠʛʘ ʪʨʝʪʴʷ. ʆʩʥʦʚʳ ʪʝʦʨʠʠ 

ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʘʰʠʥ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] : ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ð ʕʣʝʢʪʨʦʥ. 

ʜʘʥ. ð ʄ. : ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 2012. ð 104 ʩ. ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://e.lanbook.com/books/element.php?pl1_id=5801 ð 

           5. ɹʘʭʨʘʪʦʚ, ɸ.ʈ. ʃʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ʧʦ ʪʝʦʨʠʠ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʘʰʠʥ: ʄʝʪʦʜ. ʋʢʘʟʘ-

ʥʠʷ ʢ ʣʘʙʦʨʘʪʦʨʥʳʤ ʨʘʙʦʪʘʤ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʊʝʦʨʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʝʭʘʥʠʢʘ ʤʘʰʠʥè [ʕʣʝʢʪʨʦʥ-

ʥʳʡ ʨʝʩʫʨʩ] : ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ. ð ʕʣʝʢʪʨʦʥ. ʜʘʥ. ð ʄ. : ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 

(ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘ), 2009. ð 96 ʩ. ð 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://e.lanbook.com/books/element.php?pl1_id=52150 ð 

          6. ʂʘʨʠʤʦʚ ʀ. ʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘ. ʕʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʯʥʦʡ ʠ ʟʘ-

ʦʯʥʦʡ ʬʦʨʤ ʦʙʫʯʝʥʠʷ [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  http://www.prikladmeh.ru 
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ʉʊʈʋʂʊʋʈɸ ʀ ʇɽʈɽɼɸʊʆʏʅɸʗ ʌʋʅʂʎʀʗ ʄɽʍɸʅʀɿʄʆɺ 

 

ʎʝʣʴ ʨʘʙʦʪʳ - ʟʥʘʢʦʤʩʪʚʦ ʩ ʩʦʩʪʘʚʣʝʥʠʝʤ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʳ ʤʥʦʛʦʟʚʝʥʥʦʛʦ ʤʝʭʘʥʠʟ-

ʤʘ ʠ ʩ ʧʦʩʪʨʦʝʥʠʝʤ ʛʨʘʬʠʢʘ ʝʛʦ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ. 

 

1. ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʧʨʠʙʦʨʳ 

 

Å   ʄʦʜʝʣʴ ʤʝʭʘʥʠʟʤʘ. 

Å ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ: ʣʠʥʝʡʢʘ ʩ ʤʠʣʣʠʤʝʪʨʦʚʦʡ ʰʢʘʣʦʡ, ʮʠʨʢʫʣʴ, ʪʨʘʥʩʧʦʨʪʠʨ. 

 

2. ʆʩʥʦʚʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ 

 

ɺʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʤʝʭʘʥʠʟʤʦʚ ʤʘʰʠʥ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ʆʜʥʘ ʛʨʫʧʧʘ ʩʣʫʞʠʪ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʵʥʝʨʛʠʠ ʦʪ ʜʚʠʛʘʪʝʣʷ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʧʨʠ ʵʪʦʤ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʪʨʝʙʫʝʤʫʶ ʪʨʘʝʢʪʦʨʠʶ ʠ ʥʝʦʙʭʦʜʠʤʳʡ ʩʢʦʨʦʩʪʥʦʡ ʨʝʞʠʤ. ɼʨʫʛʘʷ 

ʛʨʫʧʧʘ ʤʝʭʘʥʠʟʤʦʚ ʩʣʫʞʠʪ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥ-

ʥʳʭ ʨʝʛʫʣʠʨʦʚʦʢ ʤʘʰʠʥ. 

ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʤʝʭʘʥʠʟʤʦʚ ʦʪʥʦʩʷʪʩʷ ʤʝʭʘʥʠʟʤʳ ʧʨʠʚʦʜʘ: ʮʝʧʥʳʝ, ʨʝʤʝʥʥʳʝ, ʟʫʙʯʘʪʳʝ, 

ʬʨʠʢʮʠʦʥʥʳʝ ʧʝʨʝʜʘʯʠ, ʰʘʨʥʠʨ ɻʫʢʘ (ʢʘʨʜʘʥʥʳʡ ʚʘʣ), ʤʝʭʘʥʠʟʤʳ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʠ ʧʨʝʜʦʭʨʘʥʠ-

ʪʝʣʴʥʳʭ ʤʫʬʪ, ʨʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʚʠʞʝʥʠʝ ʨʘʙʦʯʠʭ ʦʨʛʘ-

ʥʦʚ. 

ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʤʝʭʘʥʠʟʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʳʡ ʜʠʘʧʘʟʦʥ ʨʝʛʫʣʠ-

ʨʦʚʦʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʤʘʰʠʥ (ʨʳʯʘʞʥʦ-ʚʠʥʪʦʚʳʝ, ʢʫʣʠʩʥʳʝ). 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʜʚʠʞʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʯʠʩʣʦ ʠ ʚʠʜʳ ʝʛʦ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ 

ʧʘʨ, ʦʩʥʦʚʥʳʝ ʨʘʟʤʝʨʳ ʟʚʝʥʴʝʚ ʠ ʠʭ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ. 

ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʧʘʨʘ ʦʙʨʘʟʫʝʪʩʷ ʩʦʝʜʠʥʝʥʠʝʤ ʜʚʫʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ 

ʟʚʝʥʴʝʚ; ʩʦʝʜʠʥʝʥʠʝ ʜʦʣʞʥʦ ʜʦʧʫʩʢʘʪʴ ʜʚʠʞʝʥʠʝ ʦʜʥʦʛʦ ʟʚʝʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʦʛʦ. 

http://e.lanbook.com/books/element.php?pl1_id=3183%20—
http://e.lanbook.com/books/element.php?pl1_id=5801%20—
http://e.lanbook.com/books/element.php?pl1_id=52150%20—
http://www.prikladmeh.ru/


ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  

 

93 
 

ʕʣʝʤʝʥʪʘʤʠ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʧʘʨʳ ʷʚʣʷʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʠ, ʣʠʥʠʠ ʠʣʠ ʪʦʯʢʠ ʧʦ ʢʦʪʦʨʳʤ ʩʦ-

ʧʨʠʢʘʩʘʶʪʩʷ ʟʚʝʥʴʷ. ʂʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʳ, ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘʟʳʚʘʶʪʩʷ 

ʥʠʟʰʠʤʠ, ʦʩʪʘʣʴʥʳʝ ï ʚʳʩʰʠʤʠ. 

ɺʩʝ ʵʪʦ ʠʟʦʙʨʘʞʘʝʪʩʷ ʥʘ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʝ ʤʝʭʘʥʠʟʤʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʯʝʨʪʝʞ ʠʟʫʯʘʝʤʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʤʘʩʰʪʘʙʝ ʠ ʚ ʫʩʣʦʚʠʷʭ ʦʙʦʟʥʘʯʝʥʥʳʭ ʧʦ ɻʆʉʊ 

2770-68. 

ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ - ʵʪʦ ʢʘʢ ʙʳ "ʩʢʝʣʝʪ" ʤʝʭʘʥʠʟʤʘ ʠʣʠ ʤʘʰʠʥʳ; ʥʘ ʥʝʡ ʥʝ ʜʦʣʞʥʦ 

ʙʳʪʴ ʣʠʰʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʜʝʪʘʣʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʥʫʞʥʳ ʜʣʷ ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝ-

ʭʘʥʠʟʤʘ ʠ ʢʦʪʦʨʳʝ ʣʠʰʴ ʫʩʣʦʞʥʠʣʠ ʙʳ ʯʝʨʪʝʞ. 

ʅʘ ʨʠʩ. 4.1 ʠ 4.2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʳ ʢʠʩʣʦʨʦʜʥʦʛʦ ʥʘ-

ʩʦʩʘ ʩ ʟʫʙʯʘʪʳʤ ʧʨʠʚʦʜʦʤ. 

 
 

ʈʠʩʫʥʦʢ 4.1 

 

 
                                                            

ʈʠʩʫʥʦʢ 4.2 

    

ʅʘ ʨʠʩ.4.2 ʧʦʢʘʟʘʥʳ ʨʘʟʤʝʨʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʚʝʩʪʥʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʠʥʝʤʘʪʠʯʝ-

ʩʢʦʡ ʩʭʝʤʳ ʤʝʭʘʥʠʟʤʘ. ɼʣʷ ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʧʨʝ-

ʜʝʣʠʪʴ ʨʘʟʤʝʨʳ ʟʚʝʥʴʝʚ, ʟʘʤʝʨʷʝʤʳʝ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ ɸ, ɺ, ʉ, F ʠ ʪ.ʜ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʜʣʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʩʭʝʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ɻʆʉʊʦʤ 2770-68, ʧʨʠʚʦ-

ʜʷʪʩʷ ʚ ʪʘʙʣʠʮʝ 1.    
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ʊʘʙʣʠʮʘ 1 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʙʦʟʥʘʯʝʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʙʦʟʥʘʯʝʥʠʝ 

ɺʘʣ, ʚʘʣʠʢ, ʦʩʴ, 

ʩʪʝʨʞʝʥʴ, ʰʘʪʫʥ ʠ 

ʪ.ʧ. 

ʅʝʧʦʜʚʠʞʥʦʝ ʟʚʝʥʦ, 

(ʩʪʦʡʢʘ).  

ɼʣʷ ʫʢʘʟʘʥʠʷ ʥʝʧʦʜ-

ʚʠʞʥʦʩʪʠ ʣʶʙʦʛʦ 

ʟʚʝʥʘ ʯʘʩʪʴ ʝʛʦ ʢʦʥ-

ʪʫʨʘ ʧʦʢʨʳ-ʚʘʶʪ 

ʰʪʨʠʭʦʚʢʦʡ 

 

 

ʂʫʣʘʯʢʠ ʧʣʦʩʢʠʝ: 

ʧʨʦʜʦʣʴʥʦʛʦ ʧʝʨʝ-

ʤʝʱʝʥʠʷ 

 

ɺʨʘʱʘʶʱʠʝʩʷ 

 

ɺʨʘʱʘʶʱʠʝʩʷ ʧʘ-

ʟʦʚʳʝ 

 

ʉʦʝʜʠʥʝʥʠʝ ʯʘʩʪʝʡ 

ʟʚʝʥʘ: ʥʝʧʦʜʚʠʞʥʦʝ 

ʅʝʧʦʜʚʠʞʥʦʝ, ʩʦ-

ʝʜʠʥʝʥʠʝ ʜʝʪʘʣʠ ʩ 

ʚʘʣʦʤ, ʩʪʝʨʞʥʝʤ 

ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʧʘ-

ʨʘ ʚʨʘʱʘʪʝʣʥɹʘʷ 

ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʧʘ-

ʨʘ ʧʦʩʪʫʧʘʪʝʣʴʥʘʷ 

 

ʄʫʬʪʘ. ʆʙʱʝʝ ʦʙʦ-

ʟʥʘʯʝʥʠʝ ʙʝʟ ʫʪʦʯ-

ʥʝʥʠʷ ʪʠʧʘ 

ʄʫʬʪʘ ʥʝʨʘʩ-

ʮʝʧʣʷʝʤʘʷ (ʥʝ-

ʫʧʨʘʚʣʷʝʤʘʷ) ʛʣʫʭʘʷ 

ʄʫʬʪʘ ʫʧʨʫʛʘʷ 

 

ɿʚʝʥʦ ʨʳʯʘʞʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʜʚʫʭ-

ʵʣʝʤʝʥʪʥʦʝ: ʵʢʩʮʝʥ-

ʪʨʠʢ 

ʇʦʣʟʫʥ 

ʂʫʣʠʩʘ 

 

 

ʇʦʜʰʠʧʥʠʢʠ ʢʘʯʝ-

ʥʠʷ: ʨʘʜʠʘʣʴʥʳʝ 

ʨʘʜʠʘʣʴʥʦ-ʫʧʦʨʥʳʝ 

ʦʜʥʦʩʪʦʨʦʥʥʠʝ 

ʫʧʦʨʥʳʝ ʦʜʥʦ-

ʩʪʦʨʦʥʥʠʝ 

 

 
ʇʦʜʰʠʧʥʠʢʠ ʩʢʦʣʴ-

ʞʝʥʠʷ ʠ ʢʘʯʝʥʠʷ ʥʘ 

ʚʘʣʫ (ʙʝʟ ʫʪʦʯʥʝʥʠʷ 

ʪʠʧʘ): ʨʘʜʠʘʣʥɹʳʝ 

ʇʦʜʰʠʧʥʠʢʠ ʫʧʦʨ-

ʥʳʝ 

 

 

 

ʇʝʨʝʜʘʯʘ ʨʝʤʥʝʤ 

ʙʝʟ ʫʪʦʯʥʝʥʠʷ ʪʠʧʘ  

ʇʝʨʝʜʘʯʘ ʧʣʦʩʢʠʤ 

ʨʝʤʥʝʤ 

ʇʝʨʝʜʘʯʘ ʢʣʠʥʦ-

ʚʠʜʥʳʤ ʨʝʤʥʝʤ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1         

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʙʦʟʥʘʯʝʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʙʦʟʥʘʯʝʥʠʝ 

ʊʦʣʢʘʪʝʣʴ (ʚʝʜʦʤʦʝ 

ʟʚʝʥʦ): ʟʘʦʩʪʨʝʥ-

ʥʳʡ 

ʜʫʛʦʚʦʡ 

ʨʦʣʠʢʦʚʳʡ 

ʧʣʦʩʢʠʡ 

 

 

ʇʝʨʝʜʘʯʘ ʮʝ-

ʧʴʶ ʙʝʟ ʫʪʦʯ-

ʥʝʥʠʷ ʪʠʧʘ ʮʝ-

ʧʠ 

ʇʝʨʝʜʘʯʘ ʧʣʘ-

ʩʪʠʥʯʘʪʦʡ ʮʝ-

ʧʴʶ 

 

 

ʇʝʨʝʜʘʯʠ ʟʫʙʯʘʪʳʝ 

(ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ): 

ʚʥʝʰʥʝʝ ʟʘʮʝʧʣʝ-

ʥʠʝ (ʦʙʱʝʝ ʦʙʦʟʥʘ-

ʯʝʥʠʝ) 

 

ʇʝʨʝʜʘʯʠ ʟʫʙʯʘʪʳʝ 

(ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ): 

ʚʥʫʪʨʝʥʥʝʝ ʟʘʮʝʧ-

ʣʝʥʠʝ (ʦʙʱʝʝ ʦʙʦ-

ʟʥʘʯʝʥʠʝ) 

 

ɻʘʡʢʘ ʥʘ ʚʠʥʪʝ ʧʝ-

ʨʝʜʘʶʱʝʤ ʜʚʠʞʝ-

ʥʠʝ ʨʝʤʥʷ 

 

 

 
 

ʇʝʨʝʜʘʯʠ ʟʫʙ- 

ʯʘʪʳʝ ʩ ʧʝʨʝʩʝ 

ʢʘʶʱʠʤʠʩʷ ʚʘ-

ʣʘʤʠ ʠ ʢʦʥʠʯʝ-

ʩʢʠʝ (ʦʙʱʝʝ 

ʦʙʦʟʥʘʯʝʥʠʠ) 

 

 

ʇʝʨʝʜʘʯʠ ʟʫʙ-

ʯʘʪʳʝ ʩʦ ʩʢʨʝ- 

ʱʠʚʘʶʱʠʤʠʩʷ 

ʚʘʣʘʤʠ: ʯʝʨ-

ʚʷʯʥʳʝ ʩ ʮʠ-

ʣʠʥʜʨʠʯʝ-ʩʢʠʤ 

ʯʝʨʚʷʢʦʤ 

 

 
 

 

3. ʇʦʨʷʜʦʢ ʩʦʩʪʘʚʣʝʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʳ 

 

1. ʀʤʝʷ ʧʝʨʝʜ ʩʦʙʦʡ ʤʦʜʝʣʴ ʤʝʭʘʥʠʟʤʘ, ʥʝʦʙʭʦʜʠʤʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʥʷʪʴ ʭʘʨʘʢʪʝʨ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʝʛʦ ʟʚʝʥʴʝʚ, ʜʣʷ ʯʝʛʦ ʤʝʭʘʥʠʟʤ ʥʘʜʦ ʤʝʜʣʝʥʥʦ ʧʦʚʦʨʘʯʠʚʘʪʴ ʟʘ ʚʝʜʫʱʝʝ ʟʚʝʥʦ ʠ 

ʥʘʙʣʶʜʘʪʴ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʜʚʠʞʝʥʠʷ ʦʩʪʘʣʥɹʳʭ ʟʚʝʥʴʝʚ. 

2. ʇʨʠ ʥʘʙʣʶʜʝʥʠʠ ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ ʟʚʝʥʴʝʚ ʫʩʪʘʥʦʚʠʪʴ, ʢʘʢʠʤʠ ʢʠʥʝʤʘʪʠʯʝ-

ʩʢʠʤʠ ʧʘʨʘʤʠ ʦʥʠ ʩʦʝʜʠʥʝʥʳ (ʚʳʩʰʠʤʠ, ʥʠʟʰʠʤʠ, ʚʨʘʱʘʪʝʣʴʥʳʤʠ ʠʣʠ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ). 

3. ʆʧʨʝʜʝʣʠʚ ʨʘʟʤʝʨʳ ʚʩʝʭ ʟʚʝʥʴʝʚ, ʥʘʜʦ ʚʳʙʨʘʪʴ ʤʘʩʰʪʘʙ ʧʦʩʪʨʦʝʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝ-

ʤʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʘʪʦʤ ʙʣʘʥʢʘ ʦʪʯʝʪʘ. ʇʦʩʪʨʦʝʥʠʝ ʩʭʝʤʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʧʦ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʚ ʥʘʪʫʨʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ (ʄ 1:1). ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʠʨʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʤʘʩʰʪʘʙʳ 1:2; 1:2,5; 1:4; 1:10. 
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ɼʣʷ ʧʦʣʴʟʦʚʘʥʠʷ ʫʞʝ ʧʦʩʪʨʦʝʥʥʦʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʦʡ ʧʨʠʤʝʥʷʶʪ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ 

ʤʘʩʰʪʘʙ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʜʣʠʥʳ ABl  ʟʚʝʥʘ 2 (ʨʠʩ. 4.2) ʚ ʤʝʪʨʘʭ ʢ 

ʦʪʨʝʟʢʫ ɸɺ, ʠʟʦʙʨʘʞʘʶʱʝʤʫ ʵʪʦ ʟʚʝʥʦ ʥʘ ʯʝʨʪʝʞʝ ʚ ʤʠʣʣʠʤʝʪʨʘʭ. 

ù
ú

ø
é
ê

è
=

ʤʤ

ʤ

AB

lAB
lm . 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ lAB=0,5 ʤ,  ʘ ɸɺ =50 ʤʤ, ʪʦ 

ùú

ø
éê

è
==

ʤʤ

ʤ
l 01,0

50

5,0
m . 

4. ʇʦʩʣʝ ʚʳʙʦʨʘ ʤʘʩʰʪʘʙʘ ʥʘʤʝʪʠʪʴ ʥʘ ʣʠʩʪʝ ʙʫʤʘʛʠ ʧʦʣʦʞʝʥʠʝ ʚʩʝʭ ʙʘʟʦʚʳʭ ʢʠʥʝʤʘʪʠʯʝ-

ʩʢʠʭ ʧʘʨ ʠ ʣʠʥʠʡ (ʥʘ ʨʠʩ.4.2 ʵʪʦ ʪʦʯʢʠ ɸ, ɽ, ʅ ʠ ʣʠʥʠʷ GF), ʧʦʢʘʟʘʚ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʥʘ 

ʯʝʨʪʝʞʝ ʚ ʤʤ. ɿʘ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʩʠʩʪʝʤʳ ʙʘʟʦʚʳʭ ʪʦʯʝʢ ʧʨʠʥʷʪʴ ʮʝʥʪʨ ʚʨʘʱʝʥʠʷ ʚʝʜʫʱʝʛʦ ʟʚʝ-

ʥʘ, ʪʦʯʢʫ ɸ ʢʨʠʚʦʰʠʧʘ (ʨʠʩ. 4.1). 

5. ɺʳʯʝʨʪʠʪʴ ʦʜʥʦ ʠʟ ʧʦʣʦʞʝʥʠʡ ʚʝʜʫʱʝʛʦ ʟʚʝʥʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʭʦʨʦʰʦ ʚʠʜʥʳ ʦʩʪʘʣʴʥʳʝ 

ʟʚʝʥʴʷ (ʙʝʟ ʥʘʣʦʞʝʥʠʷ ʦʜʥʦʛʦ ʟʚʝʥʘ ʥʘ ʜʨʫʛʦʝ). ʇʦʢʘʟʘʪʴ ʩʪʨʝʣʢʦʡ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʚʝʜʫʱʝ-

ʛʦ ʟʚʝʥʘ. 

6. ɺʳʯʝʨʪʠʪʴ ʚ ʪʦʤ ʞʝ ʤʘʩʰʪʘʙʝ ʢʠʥʝʤʘʪʠʯʝʩʢʫʶ ʮʝʧʴ, ʦʙʨʘʟʦʚʘʥʥʫʶ ʚʝʜʫʱʠʤ ʠ ʚʝʜʦʤʳ-

ʤʠ ʟʚʝʥʴʷʤʠ ʤʝʭʘʥʠʟʤʘ. 

7. ʇʨʦʥʫʤʝʨʦʚʘʪʴ ʟʚʝʥʴʷ ʥʘ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʝ ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ ʚ ʧʦʨʷʜʢʝ ʠʭ ʧʨʠ-

ʩʦʝʜʠʥʝʥʠʷ ʢ ʚʝʜʫʱʝʤʫ ʟʚʝʥʫ; ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʳ ʦʙʦʟʥʘʯʠʪʴ ʧʨʦʧʠʩʥʳʤʠ ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʢʦʛʦ 

ʘʣʬʘʚʠʪʘ ʚ ʪʦʤ ʞʝ ʧʦʨʷʜʢʝ. 

ʅʘʧʠʩʘʪʴ ʤʘʩʰʪʘʙ ʯʝʨʪʝʞʘ ʠ ʟʘʧʦʣʥʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʘʩʧʦʨʪʥʳʭ ʜʘʥʥʳʭ ʪʘʙʣʠʮʫ ʨʘʟʤʝʨʦʚ 

ʟʚʝʥʴʝʚ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

8. ɿʘʧʦʣʥʠʪʴ ʪʘʙʣʠʮʫ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ. 

9. ʇʦʜʩʯʠʪʘʪʴ ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ (ʧʦʜʚʠʞʥʦʩʪʠ) ʤʝʭʘʥʠʟʤʘ ʧʦ ʬʦʨʤʫʣʝ 

ʇ.ʃ.ʏʝʙʳʰʝʚʘ: 

2123 PPnW --= , 

ʛʜʝ n  - ʯʠʩʣʦ ʧʦʜʚʠʞʥʳʭ ʟʚʝʥʴʝʚ, 1P - ʯʠʩʣʦ ʧʘʨ V ʢʣʘʩʩʘ (ʥʠʟʰʠʭ), 

2P - ʯʠʩʣʦ ʧʘʨ IV ʢʣʘʩʩʘ (ʚʳʩʰʠʭ). 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 

10. ʆʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʥʘʣʠʯʠʝ ʩʣʦʞʥʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ. ɺ ʵʪʠʭ ʧʘʨʘʭ ʯʠʩʣʦ ʧʨʦ-

ʩʪʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ K ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴʶ  

K=m-1, ʛʜʝ m ï ʯʠʩʣʦ ʟʚʝʥʴʝʚ, ʩʦʝʜʠʥʝʥʥʳʭ ʩʣʦʞʥʦʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʧʘʨʦʡ. 
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ʊʘʙʣʠʮʘ 2 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

 
 

4. ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ 

 

ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʪʝʦʨʠʠ ʤʝʭʘʥʠʟʤʦʚ ʢʘʞʜʘʷ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʜʠʘʛʨʘʤʤʘ ʦʙʳʯʥʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʜʥʦʛʦ ʠʟ 

ʟʚʝʥʴʝʚ ʬʫʥʢʮʠʠ ʚʨʝʤʝʥʠ ʠʣʠ ʬʫʥʢʮʠʠ ʧʝʨʝʤʝʱʝʥʠʷ ʚʝʜʫʱʝʛʦ ʟʚʝʥʘ ʤʝʭʘʥʠʟʤʘ.  

ʈʘʩʩʤʦʪʨʠʤ ʢʨʠʚʦʰʠʧʥʦ-ʧʦʣʟʫʥʥʳʡ ʤʝʭʘʥʠʟʤ (ʨʠʩ. 4.3). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʡ ʧʦʣʟʫʥʘ 3 ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ ʫʜʦʙʥʦ ʩʪʨʦʠʪʴ  ʢʠʥʝʤʘʪʠʯʝ-

ʩʢʫʶ ʜʠʘʛʨʘʤʤʫ ʚ ʚʠʜʝ ʟʘʚʠʩʠʤʦʩʪʠ ʝʛʦ ʧʝʨʝʤʝʱʝʥʠʷ S3  ʦʪ ʚʨʝʤʝʥʠ t  ʠʣʠ ʦʪ ʦʙʦʙʱʝʥʥʦʡ ʢʦʦʨ-

ʜʠʥʘʪʳ ű1 ʚʝʜʫʱʝʛʦ ʟʚʝʥʘ, ʪ.ʝ. S3=S3(t) ʠʣʠ S3=S3(ű1). 

 
ʈʠʩʫʥʦʢ 4.3 

ʕʪʠ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʟʳʚʘʶʪʩʷ ʧʝʨʝʜʘʪʦʯʥʳʤʠ ʬʫʥʢʮʠʷʤʠ. ʅʠʞʝ ʥʘ ʨʠʩ. 4.4 ʨʘʩʩʤʦʪʨʠʤ 

ʧʨʠʤʝʨ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ S3=S3(ű1) ʜʣʷ ʤʝʭʘʥʠʟʤʘ, ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩ. 

4.3. 

1. ʇʦʩʪʨʦʠʤ 8 ʧʣʘʥʦʚ ʧʦʣʦʞʝʥʠʷ ʤʝʭʘʥʠʟʤʘ. ʇʦʩʪʨʦʝʥʠʝ ʧʣʘʥʦʚ ʚʳʧʦʣʥʷʝʤ ʚ ʚʠʜʝ ʢʨʫʛʦ-

ʚʦʡ  ʜʠʘʛʨʘʤʤʳ ʧʦʣʦʞʝʥʠʡ ʚʝʜʫʱʝʛʦ ʟʚʝʥʘ ʩ ʧʦʩʣʝ 

-ʜʫʶʱʠʤ ʜʦʙʘʚʣʝʥʠʝʤ ʧʦʣʦʞʝʥʠʡ ʦʩʪʘʣʴʥʳʭ ʟʚʝʥʴʝʚ. ʇʣʘʥ ˉ1ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʦʞʝʥʠʶ 

ʟʚʝʥʴʝʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʝʜʦʤʦʝ ʟʚʝʥʦ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʢʨʘʡʥʠʭ ʧʦʣʦʞʝʥʠʡ. ʇʦʩʣʝʜʫʶʱʠʝ ʧʣʘʥʳ 

ʩʪʨʦʠʤ ʩ ʠʥʪʝʨʚʘʣʦʤ ȹű1=45Á ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʢʨʠʚʦʰʠʧʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʝʛʦ ʚʨʘʱʝʥʠʷ. ʅʘ ʧʣʘʥʘʭ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʭʘʨʘʢʪʝʨʥʳʝ ʪʦʯʢʠ ʤʝʭʘʥʠʟʤʘ ʩ ʠʥʜʝʢʩʘʤʠ ʥʦʤʝʨʦʚ ʧʣʘʥʘ 1, 2, 3, 4éʠ ʪʘʢ ʜʘʣʝʝ. 

ʆʪʩʯʝʪ ʧʝʨʝʤʝʝɦʥʠʡ ʪʦʯʢʠ ʉ ʫʜʦʙʥʦ ʚʝʩʪʠ ʦʪ ʢʨʘʡʥʝʛʦ ʣʝʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʦʣʟʫʥʘ.  
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2. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʧʨʦʚʦʜʠʤ ʜʚʝ ʦʩʠ ʢʦʦʨʜʠʥʘʪ (ʨʠʩ.4.4) ʠ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ ʦʪʢʣʘʜʳ-

ʚʘʝʤ ʦʪʨʝʟʦʢ l ʤʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʚ ʤʘʩʰʪʘʙʝ 
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  ʧʦʣʥʳʡ ʦʙʦʨʦʪ ʢʨʠʚʦ-

ʰʠʧʘ. ʆʪʨʝʟʦʢ l ʨʘʟʙʠʚʘʝʤ ʥʘ 8 ʨʘʚʥʳʭ ʯʘʩʪʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʦʯʢʘʤ 1, 2, 3 ʠ ʪ.ʜ. ʆʪʢʣʘʜʳʚʘʝʤ 

ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʘʨʘʣʣʝʣʴʥʦʤ ʦʩʠ ʦʨʜʠʥʘʪ, ʦʪʨʝʟʢʠ 33,22 ¡¡  ʠ ʪ.ʜ., ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʝʨʝ-

ʤʝʱʝʥʠʷʤ ʧʦʣʟʫʥʘ 3 ( 3121 ; ʉʉʉʉ  ʠ ʪ.ʜ.). ʄʘʩʰʪʘʙ ʛʨʘʬʠʢʘ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶ-

ʱʠʤ ʦʙʨʘʟʦʤ: 
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ʈʠʩʫʥʦʢ 4.4 

ʊʦʛʜʘ ʚʝʣʠʯʠʥʘ ʦʨʜʠʥʘʪʳ ʧʝʨʝʤʝʱʝʥʠʷ 3S  ʥʘ ʛʨʘʬʠʢʝ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʤʝʭʘ-

ʥʠʟʤʘ ʦʧʨʝʜʝʣʷʝʪʩʷ [ ]ʤʤ
ʉʉ

S

l

3

3133
m

mÖ
=¡   ʠ ʪ.ʜ.   

ʅʘ ʨʠʩ.4.4 ʧʦʢʘʟʘʥʘ ʪʘʢʞʝ ʟʘʚʠʩʠʤʦʩʪʴ ű 3= ű3(ű1), ʧʦʩʪʨʦʝʥʥʘʷ ʜʣʷ ʪʨʝʭʟʚʝʥʥʦʛʦ ʤʝʭʘʥʠʟ-

ʤʘ  ʥʘ ʨʠʩ.4.5, ʚʝʜʦʤʦʝ ʟʚʝʥʦ ʢʦʪʦʨʦʛʦ ʩʦʚʝʨʰʘʝʪ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦ ʦʩʠ 

ʦʨʜʠʥʘʪ ʛʨʘʬʠʢʘ ű 3= ű3(ű1) ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

22

21
3 ¡¡

Ï
=

D
jm ù

ú

ø
é
ê

è

ʤʤ

ʛʨʘʜ
. 

3. ʉʦʩʪʘʚʣʷʝʤ ʪʘʙʣʠʮʫ ʠ ʟʘʥʦʩʠʤ ʚ ʥʝʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʚʩʝʭ ʦʨʜʠʥʘʪ ʚ ʩʣʝʜʫʶʱʝʤ 

ʧʦʨʷʜʢʝ: 

    ʘ) ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʚʝʜʫʱʝʛʦ ʟʚʝʥʘ (
000 90,45,0  ʠ ʪ.ʜ.); 

    ʙ) ʚʝʣʠʯʠʥʘ ʣʠʥʝʡʥʦʛʦ ʠ ʫʛʣʦʚʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʚʝʜʦʤʦʛʦ ʟʚʝʥʘ ʚ ʤʝʪʨʘʭ ʠʣʠ ʛʨʘʜʫʩʘʭ; 

    ʚ) ʚʝʣʠʯʠʥʘ ʦʨʜʠʥʘʪʳ ʧʝʨʝʤʝʱʝʥʠʷ ʚʝʜʦʤʦʛʦ ʟʚʝʥʘ ʥʘ ʛʨʘʬʠʢʝ ʚ ʤʠʣʣʠʤʝʪʨʘʭ. 

 

 
 

ʈʠʩʫʥʦʢ 4.5 

 

5. ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 
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1.   ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʤʝʭʘʥʠʟʤʦʤ? ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʦʡ? 

2.  ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʟʚʝʥʦʤ ʤʝʭʘʥʠʟʤʘ? 

3.   ʂʘʢʦʝ ʟʚʝʥʦ ʤʝʭʘʥʠʟʤʘ ʥʘʟʳʚʘʝʪʩʷ ʚʭʦʜʥʳʤ (ʚʳʭʦʜʥʳʤ)? 

4.   ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʧʘʨʦʡ? 

5.   ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʧʣʦʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ? 

6.   ʂʘʢʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʳ ʥʘʟʳʚʘʶʪʩʷ ʚʳʩʰʠʤʠ? 

7.  ʂʘʢʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʳ ʦʪʥʦʩʷʪʩʷ ʢ ʥʠʟʰʠʤ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤ ʧʘʨʘʤ? 

8.   ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʮʝʧʴʶ? 

9.   ʂʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ? 

10. ɼʣʷ ʯʝʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʤʝʭʘʥʠʟʤʘ? 

11. ʂʘʢʦʚ ʧʦʨʷʜʦʢ ʚʳʯʝʨʯʠʚʘʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʳ ʤʝʭʘʥʠʟʤʘ? 

12. ʂʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʩʰʪʘʙ lm? 

13. ʂʘʢʦʚ ʧʦʨʷʜʦʢ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ? 

14. ʂʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʩʰʪʘʙ Sm ? 

15. ʂʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʩʰʪʘʙ jm ? 

16. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʦʨʜʠʥʘʪʳ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʧʝʨʝʤʝʱʝʥʠʷ? 

17. ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʦʪʣʠʯʠʝ ʚʳʩʰʝʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʧʘʨʳ ʦʪ ʥʠʟʰʝʡ? 

 

ʃʀʊɽʈɸʊʋʈɸ 
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ɻ.ɸ.ʊʠʤʦʬʝʝʚʘ ʠ ʅ.ɺ. ʋʤʥʦʚʘ. ï ʄ.: ʀʟʜʘʪʝʣʴʩʪʚʦ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, 2010. ï 154 ʩ.: ʠʣ. 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ 5 

 

ʂʀʅɽʄɸʊʀʂɸ ɿʋɹʏɸʊʓʍ ʇɽʈɽɼɸʏ 

 

  ʎʝʣʴ ʨʘʙʦʪʳ - ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʤʝʪʦʜʠʢʦʡ ʩʦʩʪʘʚʣʝʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʩʭʝʤ ʠ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʧʝʨʝʜʘʪʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʩʣʦʞʥʳʭ ʟʫʙʯʘʪʳʭ ʤʝʭʘʥʠʟʤʦʚ. 

 

1. ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʧʨʠʙʦʨʳ 

 

ɿʫʙʯʘʪʳʝ ʤʝʭʘʥʠʟʤʳ (ʠʣʠ ʠʭ ʤʦʜʝʣʠ) ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ, ʧʣʘʥʝʪʘʨʥʳʝ, ʢʦʨʦʙʢʠ ʩʢʦʨʦʩʪʝʡ 

ʠʣʠ ʜʨʫʛʠʝ. 

 

2. ʆʩʥʦʚʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ 

2.1. ʇʦʥʷʪʠʝ ʦ ʨʝʜʫʢʪʦʨʝ 

ʈʝʜʫʢʪʦʨʦʤ ʥʘʟʳʚʘʝʪʩʷ ʤʝʭʘʥʠʟʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 

ʨʘʙʦʯʝʛʦ (ʚʝʜʦʤʦʛʦ) ʟʚʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʢʦʨʦʩʪʴʶ ʚʝʜʫʱʝʛʦ ʟʚʝʥʘ. 

ʆʙʱʝʝ ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʩʦʩʪʘʚʥʦʡ ʧʝʨʝʜʘʯʠ ʨʘʚʥʦ ʧʨʦʠʟʚʝʜʝʥʠʶ ʧʝʨʝʜʘʪʦʯʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʝʨʝʜʘʯ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʦʩʪʘʚʥʫʶ ʧʝʨʝʜʘʯʫ. 

plcdbcabkakl iiiiii ...ÖÖÖ=  

ʕʣʝʤʝʥʪʘʨʥʳʝ ʧʝʨʝʜʘʯʠ ʤʦʛʫʪ ʙʳʪʴ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ, ʢʦʥʠʯʝʩʢʠʤʠ, ʯʝʨʚʷʯʥʳʤʠ, ʧʣʘʥʝ-

ʪʘʨʥʳʤʠ ʠ ʜʨʫʛʠʤʠ. 

ɽʩʣʠ ʚʭʦʜʥʘʷ ʠ ʚʳʭʦʜʥʘʷ ʦʩʠ ʨʝʜʫʢʪʦʨʘ ʠʣʠ ʦʪʜʝʣʴʥʦʡ ʧʝʨʝʜʘʯʠ ʧʘʨʘʣʣʝʣʴʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, 

ʪʦ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʢʦʛʜʘ ʫʛʣʦʚʳʝ ʩʢʦʨʦʩʪʠ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʠ 

ʤʠʥʫʩ ʧʨʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ. 

                              
                          ʈʠʩ. 5.1                                              ʈʠʩ. 5.2 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʚʥʝʰʥʝʡ ʧʝʨʝʜʘʯʠ (ʨʠʩ. 5.1) 
1

2
12

z

z
i -= .                  

ɼʣʷ ʚʥʫʪʨʝʥʥʝʡ ʧʝʨʝʜʘʯʠ (ʨʠʩ. 5.2) 
1

2
12

z

z
i +=  

ɼʣʷ ʢʦʥʠʯʝʩʢʦʡ (ʨʠʩ.5.3) ʠ ʯʝʨʚʷʯʥʦʡ ʧʝʨʝʜʘʯ (ʨʠʩ.5.4) ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʠʤʝʝʪ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ (ʙʝʟ ʟʥʘʢʘ).    

                            ʈʠʩ. 5.3                                                         ʈʠʩ. 5.4 
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3.2. ʇʣʘʥʝʪʘʨʥʳʝ ʧʝʨʝʜʘʯʠ 

ʇʨʦʩʪʝʡʰʠʡ ʧʣʘʥʝʪʘʨʥʳʡ ʨʝʜʫʢʪʦʨ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʨʘʟʣʠʯʥʳʭ ʤʘʰʠʥʘʭ ʠ ʤʝʭʘʥʠʟʤʘʭ, ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʧʦ ʩʭʝʤʝ, ʧʦʢʘʟʘʥʥʦʡ  ʥʘ ʨʠʩ. 5.5.                       

                                                                           
ʈʠʩ. 5.5 

ʎʝʥʪʨʘʣʴʥʦʝ ʢʦʣʝʩʦ 1 ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʟʚʝʥʦʤ, ʩʘʪʝʣʣʠʪ 2 ï  ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʟʚʝʥʦ, 

ʅ ï ʚʝʜʦʤʦʝ ʟʚʝʥʦ, ʢʦʣʝʩʦ 3 ʩ ʚʥʫʪʨʝʥʥʠʤ ʚʝʥʮʦʤ ʷʚʣʷʝʪʩʷ ʦʧʦʨʥʳʤ ʜʣʷ ʩʘʪʝʣʣʠʪʘ.  

ʇʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʵʪʦʛʦ ʨʝʜʫʢʪʦʨʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
)(

131 1
H

H ii -= , 

ʛʜʝ 
)(

13
H

i  ʦʟʥʘʯʘʝʪ ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʦʪ ʢʦʣʝʩʘ 1 ʢ ʢʦʣʝʩʫ 3, ʦʩʚʦʙʦʞʜʝʥʥʦʤʫ ʦʪ ʩʚʷʟʠ ʩʦ 

ʩʪʦʡʢʦʡ ʧʨʠ ʥʝʧʦʜʚʠʞʥʦʤ ʚʦʜʠʣʝ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʧʨʠʤʝʨʝ ʩʣʝʜʫʶʱʠʭ ʜʚʫʭ 

ʩʭʝʤ ʨʝʜʫʢʪʦʨʦʚ ʨʠʩ. 5.6 (ʘ ʠ ʙ). ʏʪʦʙʳ ʨʝʰʝʥʠʝ ʙʳʣʦ ʦʜʥʦʟʥʘʯʥʳʤ, ʥʘʣʦʞʠʤ ʩʣʝʜʫʶʱʠʝ ʦʛʨʘʥʠʯʝ-

ʥʠʷ: 

1) ʄʦʜʫʣʠ ʚʩʝʭ ʢʦʣʝʩ ʨʝʜʫʢʪʦʨʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʜʠʥʘʢʦʚʳʤʠ. 

2) ɺʩʝ ʟʫʙʯʘʪʳʝ ʢʦʣʝʩʘ ʜʦʣʞʥʳ ʙʳʪʴ ʥʫʣʝʚʳʤʠ (ʥʝʠʩʧʨʘʚʣʝʥʥʳʤʠ). ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦʙʳ ʠʟ-

ʙʝʞʘʪʴ ʟʘʢʣʠʥʠʚʘʥʠʷ ʧʝʨʝʜʘʯʠ ʩ ʚʥʫʪʨʝʥʥʠʤ ʟʘʮʝʧʣʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʠʨʘʪʴ ʯʠʩʣʦ ʟʫʙʴʝʚ ʢʘʞʜʦ-

ʛʦ ʢʦʣʝʩʘ ʙʦʣʴʰʝ ʜʦʧʫʩʪʠʤʦʛʦ ʤʠʥʠʤʫʤʘ Zmln. ʊʘʢ, ʜʣʷ ʢʦʣʝʩ 3 (ʩʭʝʤʳ çʘè ʠ çʙè) ʧʨʠ 
A20=a , 

ʚʳʩʦʪʝ ʛʦʣʦʚʢʠ ʟʫʙʘ 1=ah  85min=Z . ɸ ʜʣʷ ʩʮʝʧʣʷʶʱʠʭʩʷ ʩ ʥʠʤʠ ʢʦʣʝʩ 2 ʠ 2' 20min=Z . 

ʈʘʟʥʦʩʪʴ ʯʠʩʝʣ ʟʫʙʴʝʚ 2323 zzʠzz ¡--  ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 8. ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʦʜʨʝʟʘ ʢʦ-

ʣʝʩ 1 ʚ ʦʙʝʠʭ ʩʭʝʤʘʭ ʯʠʩʣʦ ʠʭ ʟʫʙʴʝʚ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴh ʝ 17. 

3) ɻʘʙʘʨʠʪʳ ʤʝʭʘʥʠʟʤʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʠʤʝʥʴʰʠʤʠ. 

ʈʠʩ. 5.6 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʘʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ:  

ʘ) ʙ) ʚ) ʛ) 
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ʘ) ʫʩʣʦʚʠʝ ʩʦʦʩʥʦʩʪʠ; 

321 2 zzz =+ ð ʜʣʷ ʩʭʝʤʳ çʘè,  

2321 zzzz ¡-=+ ðʜʣʷ ʩʭʝʤʳ çʙè,  

ʙ) ʫʩʣʦʚʠʝ ʩʦʩʝʜʩʪʚʘ, ʪ. ʝ. ʫʩʣʦʚʠʝ ʥʝʟʘʜʝʚʘʥʠʷ ʩʦʩʝʜʥʠʤʠ ʩʘʪʝʣʣʠʪʘʤʠ ʜʨʫʛ ʜʨʫʛʘ 

                                    ;
2180

sin
21 zz

z

k

c

+

+
>

A

                                                                           

ʜʣʷ ʩʭʝʤʳ çʘè ,, 222 zzʝʩʣʠzzc ¡>=  

ʜʣʷ ʩʭʝʤʳ çʙè ;, 222 zzʝʩʣʠzzc >¡¡=  

ʚ) ʫʩʣʦʚʠʝ ʩʙʦʨʢʠ ï   ;
2180

sin
21 zz

z

k

c

+

+
ð
A

 

ʌʦʨʤʫʣʠʨʫʝʪʩʷ ʵʪʦ ʫʩʣʦʚʠʝ ʪʘʢ: ʤʝʭʘʥʠʟʤ, ʠʤʝʶʱʠʡ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ k ʩʘʪʝʣʣʠʪʦʚ, ʤʦʞʝʪ ʙʳʪʴ 

ʩʦʙʨʘʥ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʳ ʯʠʩʝʣ ʟʫʙʴʝʚ ʮʝʥʪʨʘʣʴʥʳʭ ʢʦʣʝʩ ʢ ʯʠʩʣʫ ʩʘʪʝʣʣʠʪʦʚ ʷʚʣʷʝʪʩʷ ʮʝ-

ʣʳʤ ʯʠʩʣʦʤ. 

 

3 . 3 .  ʂʠʥʝʤʘʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʣʘʥʝʪʘʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

 

ʇʣʘʥʝʪʘʨʥʘʷ ʯʘʩʪʴ ʨʝʜʫʢʪʦʨʘ    ʩʦʩʪʘʚʣʝʥʘ   ʠʟ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ: ʮʝʥʪʨʘʣʴʥʳʭ z1 ʠ z3, ʩʘʪʝʣʣʠʪʘ 

22 zz ¡-  ʠ ʧʦʚʦʜʢʘ H, ʠʤʝʶʱʠʭ ʫʛʣʦʚʳʝ ʩʢʦʨʦʩʪʠ ʚ ʘʙʩʦʣʶʪʥʦʤ ʜʚʠʞʝʥʠʠ .,, 21 Hwww  

ʇʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʧʣʘʥʝʪʘʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚʳʚʦʜʠʪʩʷ ʠʟ ʬʦʨʤʫʣʳ ɺʠʣʣʠʩʘ. ɿʘʧʠʰʝʤ 

ʵʪʫ ʬʦʨʤʫʣʫ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʥʘʤʠ ʤʝʭʘʥʠʟʤʘ. 

                                 ,
3

1
13

H

HHi
ww

ww

-

-
=                                                              

ʛʜʝ -Hi13 ʧʝʨʝʜʘʪʦʯʥʦʝ   ʦʪʥʦʰʝʥʠʝ ʦʪ ʢʦʣʝʩʘ z1 ʢ ʢʦʣʝʩʫ z3 ʧʨʠ ʥʝʧʦʜʚʠʞʥʦʤ ʧʦʚʦʜʢʝ H. 

ʊʘʢ ʢʘʢ ʢʦʣʝʩʦ z3 ʥʝʧʦʜʚʠʞʥʦʝ, ʟʥʘʯʠʪ ,03=w  ʪʦ ʧʦʜʝʣʠʚ ʧʦʯʣʝʥʥʦ ʯʠʩʣʠʪʝʣʴ ʥʘ ,Hw-  ʚ 

ʧʦʩʣʝʜʥʝʤ ʚʳʨʘʞʝʥʠʠ ʧʦʣʫʯʠʤ: 

                                              .11 1
1

13 +=+-= H
H

H ii
w

w
                                  

ʀʟ ʵʪʦʡ ʬʦʨʤʫʣʳ ʥʘʡʜʝʤ Hi1 . 

                                     

2

3

1

2
231213

131 .1

z

z

z

z
iii

ii

HHH

H
H

¡
Ö-=Ö=

-=

                                            

ʇʦʜʩʪʘʚʠʤ ʟʥʘʯʝʥʠʝ 
Hi13  ʧʨʝʜʳʜʫʱʝʝ ʚʳʨʘʞʝʥʠʝ, ʪʦʛʜʘ ʧʦʣʫʯʠʤ: 

                                   

2

3

1

2
1 1

z

z

z

z
i H

¡
Ö+=                                                       

ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʬʦʨʤʫʣʳ ɺʠʣʣʠʩʘ ʟʘʚʠʩʠʤʦʩʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʜʘʪʦʯʥʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʣʶʙʦʛʦ ʧʣʘʥʝʪʘʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʤʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʙʣʠʮʫ 1.  
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3.4. ʉʦʦʩʥʳʝ ʨʝʜʫʢʪʦʨʳ 

 

ʈʝʜʫʢʪʦʨ ʥʘʟʳʚʘʝʪʩʷ ʩʦʦʩʥʳʤ, ʝʩʣʠ ʚʭʦʜʥʘʷ ʠ ʚʳʭʦʜʥʘʷ ʦʩʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ. 

ʅʘ ʨʠʩ.5.7 ʧʦʢʘʟʘʥʳ ʩʭʝʤʳ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʭ ʨʝʜʫʢʪʦʨʦʚ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʠʟ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ 

ʢʦʣʝʩ. 

ʄʦʜʫʣʠ ʠ ʯʠʩʣʘ ʟʫʙʴʝʚ ʩʦʦʩʥʳʭ ʨʝʜʫʢʪʦʨʦʚ ʩʚʷʟʘʥʳ ʩʦʦʪʥʦʰʝʥʠʝʤ, ʥʘʟʳʚʘʝʤʦʤ ʫʩʣʦʚʠʝʤ 

ʩʦʦʩʥʦʩʪʠ. ʕʪʦ ʫʩʣʦʚʠʝ ʚʳʪʝʢʘʝʪ ʠʟ ʪʦʛʦ, ʯʪʦ ʤʝʞʮʝʥʪʨʦʚʦʝ ʨʘʩʩʪʦʥ̫ʠʝ ʚ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ ʜʦʣʞʥʦ 

ʙʳʪʴ ʦʜʠʥʘʢʦʚʦ, ʪʦ ʝʩʪʴ 3412 ww aa =       

                                                                                                               

 ʊʘʙʣʠʮʘ 1    

ʇʝʨʝʜʘʪʦʥʳʝ 

ʦʪʥʦʰʝʥʠʷ 
ʊʠʧ  ʘ ʊʠʧ ʙ ʊʠʧ ʚ ʊʠʧ ʛ 
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z
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zz
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Ö

¡Ö
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32

211
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-  

32
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ɼʣʷ ʥʫʣʝʚʳʭ ʢʦʣʝʩ ʤʝʞʮʝʥʪʨʦʚʦʝ ʨʘʩʩʪʦʷʥʠʝ 
2

21 zz
maw

+
=  ʧʨʠ ʚʥʝʰʥʝʤ ʟʘʮʝʧʣʝʥʠʠ ʠ 

2

12 zz
maw

-
=  ʧʨʠ ʚʥʫʪʨʝʥʥʝʤ ʟʘʮʝʧʣʝʥʠʠ. ʊʦʛʜʘ ʫʩʣʦʚʠʝ ʩʦʦʩʥʦʩʪʠ  ʜʣʷ ʨʝʜʫʢʪʦʨʘ ʧʦ ʩʭʝʤʝ 

ʨʠʩ.4.7ʘ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ, ʦʙʦʟʥʘʯʘʷ ʤʦʜʫʣʴ ʢʦʣʝʩ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʯʝʨʝʟ 1m, ʘ ʜʣʷ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ 

ʯʝʨʝʟ 2m , ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 

)()( 432211 zzmzzm +=+ . 

ɼʣʷ ʨʝʜʫʢʪʦʨʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʦ ʩʭʝʤʝ ʨʠʩ.5.7ʙ, ʫʩʣʦʚʠʝ ʩʦʦʩʥʦʩʪʠ ʧʨʠʤʝʪ ʚʠʜ 

)()( 342211 zzmzzm -=+  

ʇʣʘʥʝʪʘʨʥʳʡ ʨʝʜʫʢʪʦʨ, ʚʳʧʦʣʥʝʥʥʳʡ ʧʦ ʩʭʝʤʝ ʨʠʩ.5.6ʘ, ʪʘʢ ʞʝ ʷʚʣʷʝʪʩʷ ʩʦʦʩʥʳʤ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ 
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22

2321 zz
m

zz
maw

-
=

+
=  ʦʪʢʫʜʘ  321 2 zzz =+  

                                  ʈʠʩ. 4.7ʘ                                    ʈʠʩ. 4.7ʙ 

 

4. ʉʪʫʧʝʥʯʘʪʦʝ ʠʣʠ ʢʨʘʪʥʦʝ ʟʘʮʝʧʣʝʥʠʝ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ   

ʈʠʩ. 5.8 

ʈʘʩʩʤʦʪʨʠʤ ʩʭʝʤʫ ʤʝʭʘʥʠʟʤʘ, ʧʨʠʚʝʜʝʥʥʫʶ ʥʘ ʨʠʩ 5.8. 

ʇʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ 
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2
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2
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ʆʙʱʝʝ ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ 

3
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2
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Z
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʨʘʚʥʷʝʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʶ ʧʝʨʝ-ʜʘʪʦʯʥʳʭ ʦʪʥʦʰʝ-

ʥʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʩʪʫʧʝʥʝʡ. 

 

5. ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ  ʨʘʙʦʪʳ 

 

5.1. ʉʦʩʪʘʚʠʪʴ ʢʠʥʝʤʘʪʠʯʝʩʢʫʶ ʩʭʝʤʫ ʤʝʭʘʥʠʟʤʘ. 

5.2. ʆʧʨʝʜʝʣʠʪʴ ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. 

5.3. ʇʨʦʚʝʨʠʪʴ ʫʩʣʦʚʠʝ ʩʦʦʩʥʦʩʪʠ ʜʣʷ ʩʪʫʧʝʥʯʘʪʦʡ ʯʘʩʪʠ ʨʝʜʫʢʪʦʨʘ, ʝʩʣʠ ʦʥʘ ʠʤʝʝʪʩʷ.  



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 
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5.4. ɼʣʷ ʧʣʘʥʝʪʘʨʥʦʛʦ ʨʝʜʫʢʪʦʨʘ ʚʤʝʩʪʝ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʝʛʦ ʢʠʥʝʤʘʪʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳ-

ʷʚʠʪʴ ʟʥʘʢ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʦʪʥʦʰʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʝʛʦ 

ʚʝʜʫʱʝʛʦ ʠ ʚʝʜʦʤʦʛʦ ʟʚʝʥʝɹʚ. 

5.5. ʇʨʦʚʝʨʠʪʴ ʥʘ ʤʝʭʘʥʠʟʤʝ ʦʪʥʦʰʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʨʘʥʝʝ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʤʦʞʥʦ ʩʦʩʯʠʪʘʪʴ, 

ʩʢʦʣʴʢʦ ʦʙʦʨʦʪʦʚ ʩʜʝʣʘʝʪ ʚʭʦʜʥʦʡ (ʚʝʜʫʱʠʡ) ʚʘʣ ʟʘ ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚʳʭʦʜʥʦʡ ʚʘʣ ʧʦ-

ʚʝʨʥʝʪʩʷ ʥʘ ʦʜʠʥ ʦʙʦʨʦʪ.   

 

6. ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

 

6.1. ʂʘʢ ʠʟʤʝʥʠʪʩʷ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʝʜʦʤʦʛʦ ʢʦʣʝʩʘ, ʝʩʣʠ ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʝʛʦ ʟʫʙʴʝʚ (ʧʨʠ 

ʥʝʠʟʤʝʥʥʦʤ ʯʠʩʣʝ ʟʫʙʴʝʚ ʥʘ ʚʝʜʫʱʝʡ ʰʝʩʪʝʨʥʝ)? 

6.2. ɼʣʷ ʢʘʢʠʭ ʧʝʨʝʜʘʯ ʩʧʨʘʚʝʜʣʠʚʦ ʚʳʨʘʞʝʥʠʝ 
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6.3. ʂʘʢ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʝʨʝʜʘʪʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʝʨʝʜʘʯ (ʮʠʣʠʥʜʨʠʯʝ-

ʩʢʘʷ, ʢʦʥʠʯʝʩʢʘʷ, ʯʝʨʚʷʯʥʘʷ, ʧʣʘʥʝʪʘʨʥʘʷ)? 

6.4.ʏʝʤ ʦʪʣʠʯʘʝʪʩʷ ʨʝʜʫʢʪʦʨ ʦʪ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨʘ? 

 

ʃʀʊɽʈɸʊʋʈɸ 

 

1. ʊʝʦʨʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʝʭʘʥʠʢʘ ʤʘʰʠʥ [ʊʝʢʩʪ]: ʫʯʝʙʥʠʢ ʜʣʷ ʚʫʟʦʚ/ [ʂ.ʌ. ʌʨʦʣʦʚ ʠ ʜʨ.] ; 

ʧʦʜ ʨʝʜ. ɻ.ɸ. ʊʠʤʦʬʝʝʚʘ. ï ʄ.: ʀʟʜ-ʚʦ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, 2009. ï 688 ʩ.: ʠʣ. ï(ʉʝʨʠʷ çʄʝʭʘ-

ʥʠʢʘ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ.; ʊ.5.)  

          2. ʊʝʦʨʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʘʰʠʥ. ʂʫʨʩʦʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ [ʊʝʢʩʪ]: ʫʯʝʙ. ʧʦʩʦʙʠʝ/ ʧʦʜ ʨʝʜ. 

ɻ.ɸ.ʊʠʤʦʬʝʝʚʘ ʠ ʅ.ɺ. ʋʤʥʦʚʘ. ï ʄ.: ʀʟʜʘʪʝʣʴʩʪʚʦ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, 2010. ï 154 ʩ.: ʠʣ. 
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          3. ʏʤʠʣʴ, ɺ.ʇ. ʊʝʦʨʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʘʰʠʥ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] : ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ð 

ʕʣʝʢʪʨʦʥ. ʜʘʥ. ð ʉʇʙ. : ʃʘʥʴ, 2012. ð 280 ʩ. ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://e.lanbook.com/books/element.php?pl1_id=3183 ð 
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http://e.lanbook.com/books/element.php?pl1_id=5801 ð 
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ʥʳʡ ʨʝʩʫʨʩ] : ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ. ð ʕʣʝʢʪʨʦʥ. ʜʘʥ. ð ʄ. : ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 
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ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://e.lanbook.com/books/element.php?pl1_id=52150 ð 

          6. ʂʘʨʠʤʦʚ ʀ. ʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘ. ʕʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʯʥʦʡ ʠ ʟʘ-
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ʃɸɹʆʈɸʊʆʈʅɸʗ  ʈɸɹʆʊɸ  ˉ 6 

 

ʂʆʅʊʈʆʃʔ ʈɸɿʄɽʈʆɺ ʊʈɽʍʉʊʋʇɽʅʏɸʊʆɻʆ ɺɸʃɸ. 
 

1. ʎʝʣʴ ʨʘʙʦʪʳ 

 

1.1. ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʧʨʠʥʮʠʧʦʤ ʨʘʙʦʪʳ ʤʠʢʨʦʤʝʪʨʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʩ ʝʛʦ ʧʦ-

ʤʦʱʴʶ ʠʟʤʝʨʝʥʠʡ ʨʘʟʤʝʨʦʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʚʘʣʘ. 

1.2. ʆʧʨʝʜʝʣʝʥʠʝ ʛʦʜʥʦʩʪʠ ʨʘʟʤʝʨʦʚ ʚʘʣʘ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʩ ʟʘʜʘʥ-

ʥʳʤʠ ʧʨʝʜʝʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ. 

1.3. ʇʦʩʪʨʦʝʥʠʝ ʩʭʝʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʣʝʡ ʜʦʧʫʩʢʦʚ ʚʘʣʦʚ ʠ ʦʪʚʝʨʩʪʠʡ ʩʦʧʨʷʞʝʥʥʳʭ ʜʝʪʘʣʝʡ 

ʥʘ ʦʩʥʦʚʝ ʟʘʜʘʥʥʳʭ ʧʦʩʘʜʦʢ. 

1.4. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʦʪʚʝʨʩʪʠʡ ʠ ʚʘʣʦʚ, ʥʘʠʙʦʣʴʰʠʭ ʠ ʥʘʠʤʝʥʴʰʠʭ ʟʘʟʦ-

ʨʦʚ ʠʣʠ ʥʘʪʷʛʦʚ, ʘ ʪʘʢʞʝ ʜʦʧʫʩʢʦʚ ʧʦʩʘʜʦʢ. 

                                                  

2. ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʠʥʩʪʨʫʤʝʥʪ 

 

2.1.ʊʨʝʭʩʪʫʧʝʥʯʘʪʳʡ ʚʘʣ. 

2.2. ʄʠʢʨʦʤʝʪʨ  (ʪʠʧ ʄʂ ɻʆʉʊ 6507-78, ʧʨʝʜʝʣ ʠʟʤʝʨʝʥʠʷ 0-25ʤʤ ʠʣʠ 25-50ʤʤ, ʪʦʯʥʦʩʪʴ 

ʠʟʤʝʨʝʥʠʷ + 0,01ʤʤ). 

 

            3.ʆʧʠʩʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʤʠʢʨʦʤʝʪʨʘ 

 

ʄʠʢʨʦʤʝʪʨ  (ʨʠʩ.6.1).ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʙʦʨ ʜʣʷ ʪʦʯʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʥʘʨʫʞʥʳʭ ʨʘʟʤʝʨʦʚ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ. 

ʄʠʢʨʦʤʝʪʨ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʜʝʪʘʣʝʡ: ʩʢʦʙʳ 1, ʥʘ ʢʦʪʦʨʦʡ ʞʝʩʪʢʦ ʫʢʨʝʧʣʝʥʳ ʩʪʝʙʝʣʴ 2 

ʠ ʧʷʪʢʘ 3. ɺ ʩʪʝʙʣʝ ʠʤʝʝʪʩʷ ʛʘʡʢʘ  (ʥʝʧʦʢʘʟʘʥʥʘʷ ʥʘ ʯʝʨʪʝʞʝ), ʚ ʢʦʪʦʨʦʡ ʧʝʨʝʤʝʱʘʝʪʩʷ ʤʠʢʨʦʤʝʪ-

ʨʠʯʝʩʢʠʡ ʚʠʥʪ 4. ʉ ʚʠʥʪʦʤ ʞʝʩʪʢʦ ʩʚʷʟʘʥ ʙʘʨʘʙʘʥ 5, ʥʘ ʢʦʪʦʨʳʡ ʥʘʥʝʩʝʥʘ ʢʨʫʛʦʚʘʷ ʰʢʘʣʘ, ʷʚʣʷʶ-

ʱʘʷʩʷ ʰʢʘʣʦʡ ʪʦʯʥʦʛʦ ʦʪʩʯʝʪʘ. ʉʪʦʧʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 6  ʧʦʟʚʦʣʷʝʪ ʟʘʢʨʝʧʣʷʪʴ ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʠʡ 

ʚʠʥʪ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʘʟʤʝʨ ʧʦʣʦʞʝʥʠʠ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʢʨʦ-

ʤʝʪʨʘ ʚ ʢʘʯʝʩʪʚʝ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʢʦʙʳ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʘʨʪʠʠ ʜʝʪʘʣʝʡ ʠʣʠ ʜʣʷ ʪʘʨʠʨʦʚʢʠ ʤʠʢʨʦʤʝʪ-

ʨʘ. 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʭ ʟʘ ʩʯʝʪ ʜʝʬʦʨʤʘʮʠʠ ʜʝʪʘʣʝʡ ʠ ʤʠʢʨʦ-

ʤʝʪʨʘ, ʫʩʠʣʠʝ ʠʟʤʝʨʝʥʠʷ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 500-900ʛ. ʇʦʵʪʦʤʫ ʚʨʘʱʝʥʠʝ ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʚʠʥʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 7, ʥʘʟʳʚʘʝʤʦʝ  ʪʨʝʱʦʪʢʦʡ. 

ʇʨʠʤʝʥʷʝʤʳʡ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʤʠʢʨʦʤʝʪʨ ʠʤʝʝʪ ʧʨʝʜʝʣ ʠʟʤʝʨʝʥʠʷ 0-25ʤʤ ʠʣʠ 25-50ʤʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʩʢʦʙʳ. 

ʂʘʞʜʦʤʫ ʦʙʦʨʦʪʫ ʙʘʨʘʙʘʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʝʤʝʱʝʥʠʝ ʪʦʨʮʘ ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʚʠʥʪʘ ʥʘ 

ʚʝʣʠʯʠʥʫ ʝʛʦ ʭʦʜʘ, ʢʦʪʦʨʘʷ ʨʘʚʥʘ 0,5ʤʤ. ʅʘ ʢʨʫʛʦʚʦʡ ʰʢʘʣʝ ʙʘʨʘʙʘʥʘ 5 ʥʘʥʝʩʝʥʦ 50 ʜʝʣʝʥʠʡ, ʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʮʝʥʘ ʜʝʣʝʥʠʷ ʢʨʫʛʦʚʦʡ ʰʢʘʣʳ ʩʦʩʪʘʚʣʷʝʪ 0,5:50=0,01ʤʤ. ʊʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʤʠʢʨʦ-
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ʤʝʪʨʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʝʥʦʡ ʜʝʣʝʥʠʷ ʢʨʫʛʦʚʦʡ ʰʢʘʣʳ, ʘ ʟʥʘʯʠʪ, ʨʘʚʥʘ 0,1ʤʤ. 

 

ʈʠʩ. 6.1 

 

ʅʘ ʩʪʝʙʣʝ 2 ʤʠʢʨʦʤʝʪʨʘ ʥʘʥʝʩʝʥʘ ʦʩʥʦʚʥʘʷ ʰʢʘʣʘ, ʢʦʪʦʨʘʷ ʠʟʤʝʨʷʝʪ ʮʝʣʳʝ ʦʙʦʨʦʪʳ ʤʠʢʨʦ-

ʤʝʪʨʠʯʝʩʢʦʛʦ ʚʠʥʪʘ. ʆʩʥʦʚʥʘʷ ʰʢʘʣʘ ʠʤʝʝʪ "ʚʝʨʭʥʠʝ" ʠ "ʥʠʞʥʠʝ" ʜʝʣʝʥʠʷ (ʨʠʩ.6.1). 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʨʠʩʢʘʤʠ  ʜʣʷ "ʚʝʨʭʥʠʭ" ʠ "ʥʠʞʥʠʭ" ʜʝʣʝʥʠʡ ʦʜʠʥʘʢʦʚʦ ʠ ʨʘʚʥʦ 

1ʤʤ, ʪʦ ʝʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʚʫʤ ʦʙʦʨʦʪʘʤ ʙʘʨʘʙʘʥʘ. "ɺʝʨʭʥʠʝ"  ʨʠʩʢʠ ʥʘʥʝʩʝʥʳ ʥʘ ʰʢʘʣʫ ʩʦ ʩʤʝ-

ʱʝʥʠʝʤ ʥʘ 0,5ʤʤ  ʦʪʥʦʩʠʪʝʣʴʥʦ "ʥʠʞʥʠʭ" ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʘʷ ʰʢʘʣʘ  ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ  

ʠʤʝʝʪ  ʮʝʥʫ ʜʝʣʝʥʠʷ 0,5 ʤʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʤʫ ʦʙʦʨʦʪʫ ʙʘʨʘʙʘʥʘ. 

ʇʦʣʥʦʝ ʧʦʢʘʟʘʥʠʝ ʤʠʢʨʦʤʝʪʨʘ ʨʘʚʥʦ ʩʫʤʤʝ ʧʦʢʘʟʘʥʠʡ  ʦʩʥʦʚʥʦʡ  ʠ ʢʨʫʛʦʚʦʡ ʰʢʘʣ. ɼʣʷ  ʚʳ-

ʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʦʙʲʝʢʪ ʧʦʤʝʱʘʶʪ ʤʝʞʜʫ ʪʦʨʮʘʤʠ ʚʠʥʪʘ 4 ʠ ʧʷʪʢʠ 3, ʘ ʟʘʪʝʤ  

ʦʩʪʦʨʦʞʥʦ ʚʨʘʱʘʶʪ ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʠʡ ʚʠʥʪ 4 ʩ ʧʦʤʦʱʴʶ ʪʨʝʱʦʪʢʠ 7 ʜʦ ʧʝʨʚʦʛʦ ʱʝʣʯʢʘ. ʇʦʩʣʝ 

ʵʪʦʛʦ  ʧʨʦʠʟʚʦʜʷʪ ʦʪʩʯʝʪ ʧʦʢʘʟʘʥʠʡ ʤʠʢʨʦʤʝʪʨʘ. ʉʥʠʤʘʪʴ ʧʦʢʘʟʘʥʠʷ ʤʠʢʨʦʤʝʪʨʘ ʥʫʞʥʦ ʩʣʝʜʫʶ-

ʱʠʤ ʦʙʨʘʟʦʤ: ʦʪʩʯʠʪʳʚʘʶʪʩʷ ʧʦʢʘʟʘʥʠʷ ʧʦ ʦʩʥʦʚʥʦʡ ʰʢʘʣʝ ʩ ʫʯʝʪʦʤ  "ʚʝʨʭʥʠʭ" ʜʝʣʝʥʠʡ, ʘ ʟʘʪʝʤ 

ʢ ʥʝʤʫ ʧʨʠʙʘʚʣʷʝʪʩʷ ʧʦʢʘʟʘʥʠʝ ʢʨʫʛʦʚʦʡ ʰʢʘʣʳ. 

ʄʠʢʨʦʤʝʪʨ (ʨʠʩ.6.1) ʧʦʢʘʟʳʚʘʝʪ ʧʦ ʦʩʥʦʚʥʦʡ ʰʢʘʣʝ 18,5ʤʤ  (18ʤʤ ʧʦ "ʥʠʞʥʠʤ" ʜʝʣʝʥʠʷʤ  ʠ 

0,5ʤʤ ʧʦ "ʚʝʨʭʥʠʤ"), ʘ ʧʦ ʢʨʫʛʦʚʦʡ ʰʢʘʣʝ 0,37ʤʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʢʘʟʘʥʠʷ ʤʠʢʨʦʤʝʪʨʘ 18,87ʤʤ. 

ʇʝʨʝʜ ʠʟʤʝʨʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʦʢʘʟʘʥʠʡ ʤʠʢʨʦʤʝʪʨʘ. ɼʣʷ ʵʪʦʛʦ 

ʧʨʠʚʦʜʷʪʩʷ ʚ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʝ ʪʦʨʮʳ ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʚʠʥʪʘ 4 ʠ ʧʷʪʢʠ 3 ʩʢʦʙʳ 1 ʤʠʢʨʦʤʝʪʨʘ 

ʚʨʘʱʝʥʠʝʤ ʚʠʥʪʘ 4 ʧʨʠ ʧʦʤʦʱʠ ʪʨʝʱʦʪʢʠ 7. ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʩʢʦʰʝʥʥʳʡ ʢʨʘʡ ʙʘʨʘʙʘʥʘ 5  ʫʩʪʘʥʘʚ-

ʣʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʧʦ ʥʘʯʘʣʴʥʦʤʫ ʰʪʨʠʭʫ ʦʩʥʦʚʥʦʡ ʰʢʘʣʳ, ʥʘʥʝʩʝʥʥʦʡ ʥʘ ʩʪʝʙʣʝ 2, ʘ ʥʫʣʝʚʦʝ ʜʝ-

ʣʝʥʠʝ ʢʨʫʛʦʚʦʡ ʰʢʘʣʳ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʦʜʦʣʴʥʳʤ ʰʪʨʠʭʦʤ ʰʢʘʣʳ 2, ʪʦ ʤʠʢʨʦʤʝʪʨ  ʦʪʨʝʛʫʣʠʨʦʚʘʥ 

ʧʨʘʚʠʣʴʥʦ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʠʟʤʝʨʝʥʠʡ. 

ɼʣʷ ʤʠʢʨʦʤʝʪʨʘ ʩ ʧʨʝʜʝʣʦʤ ʠʟʤʝʨʝʥʠʡ ʦʪ 25 ʜʦ 50ʤʤ ʧʨʦʚʝʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʠ ʝʛʦ ʧʦʢʘʟʘʥʠʡ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʩʪʝʨʞʥʷ ʜʣʠʥʦʡ 25,0ʤʤ, ʢʦʪʦʨʳʡ ʫʩʪʘ-

ʥʘʚʣʠʚʘʝʪʩʷ ʤʝʞʜʫ ʪʦʨʮʘʤʠ ʚʠʥʪʘ 4 ʠ ʧʷʪʢʠ 3 ʩʢʦʙʳ 1. 

ɽʩʣʠ ʤʠʢʨʦʤʝʪʨ ʨʘʟʨʝʛʫʣʠʨʦʚʘʥ, ʪʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʩʪʘʥʦʚʢʘ ʝʛʦ ʰʢʘʣʳ ʥʘ "ʥʫʣʴ". ɼʣʷ ʵʪʦʛʦ, 

ʚʨʘʱʘʷ ʪʨʝʱʦʪʢʫ 7, ʧʨʠʞʠʤʘʶʪ ʪʦʨʝʮ ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʚʠʥʪʘ 4 ʢ ʪʦʨʮʫ ʧʷʪʢʠ 3 ʠ ʚʠʥʪ  ʟʘʢʨʝʧ-

ʣʷʶʪ ʩʪʦʧʦʨʦʤ 6. ɿʘʪʝʤ, ʫʜʝʨʞʠʚʘʷ ʨʫʢʦʡ, ʢʦʨʧʫʩ ʙʘʨʘʙʘʥʘ ʟʘ ʥʘʢʘʪʘʥʥʳʡ ʢʨʘʡ, ʧʨʘʚʦʡ ʨʫʢʦʡ ʦʪ-

ʚʠʥʯʠʚʘʶʪ ʛʘʡʢʫ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʢʦʨʧʫʩʦʤ ʪʨʝʱʦʪʢʠ, ʠ ʪʝʤ ʩʘʤʳʤ ʨʘʟʲʝʜʠʥʷʶʪ  ʙʘʨʘʙʘʥ ʠ ʫʩʪʘ-

ʥʘʚʣʠʚʘʶʪ ʝʛʦ ʚ ʥʫʞʥʦʝ ʧʦʣʦʞʝʥʠʝ. ɿʘʪʷʥʫʚ ʛʘʡʢʫ, ʩʦʝʜʠʥʷʶʪ ʝʛʦ ʩ ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʠʤ ʚʠʥʪʦʤ. 

 

4. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʙʦʪʳ 

 

ʈʘʟʤʝʨ ʠʟʜʝʣʠʷ, ʧʦʣʫʯʝʥʥʳʡ ʧʦ ʨʘʩʯʝʪʫ ʠʣʠ ʚʳʙʨʘʥʥʳʡ ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʩʦʦʙʨʘʞʝʥʠʷʤ, 

ʥʘʟʳʚʘʶʪ ʥʦʤʠʥʘʣʴʥʳʤ. ʀʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟʜʝʣʠʷ ʚʩʝʛʜʘ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʤʠ-

ʥʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʟʜʝʣʠʝ ʦʪʚʝʯʘʣʦ ʩʚʦʝʤʫ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ, ʥʝʦʙʭʦʜʠʤʦ, 

ʯʪʦʙʳ ʝʛʦ ʨʘʟʤʝʨʳ ʚʳʜʝʨʞʠʚʘʣʠʩʴ ʤʝʞʜʫ ʜʚʫʤʷ ʜʦʧʫʩʪʠʤʳʤʠ ʧʨʝʜʝʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ, ʨʘʟʥʦʩʪʴ 

ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʝʪ ʜʦʧʫʩʢ. ɿʦʥʫ ʤʝʞʜʫ ʥʘʠʙʦʣʴʰʠʤ ʠ ʥʘʠʤʝʥʴʰʠʤ ʧʨʝʜʝʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʥʘʟʳ-

ʚʘʶʪ ʧʦʣʝʤ ʜʦʧʫʩʢʘ. ʅʘ ʨʠʩ. 6.2ʘ ʧʦʢʘʟʘʥʳ ʦʪʚʝʨʩʪʠʝ ʠ ʚʘʣ ʠ ʠʭ ʧʦʣʷ ʜʦʧʫʩʢʦʚ. ʅʘ ʨʠʩ. 6.2ʙ ʧʦʢʘ-

ʟʘʥʘ ʫʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʧʦʣʝʡ ʜʦʧʫʩʢʦʚ. ʅʘ ʦʙʦʠʭ ʨʠʩʫʥʢʘʭ: maxD  ʠ minD  ï ʥʘʠʙʦʣʴʰʠʡ ʠ ʥʘʠ-

ʤʝʥʴʰʠʡ ʧʨʝʜʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʦʪʚʝʨʩʪʠʷ; maxd  ʠ mind  ï ʥʘʠʙʦʣʴʰʠʡ ʠ ʥʘʠʤʝʥʴʰʠʡ ʧʨʝʜʝʣʥɹʳʝ 

ʨʘʟʤʝʨʳ ʚʘʣʘ; ʆʆ ïES ʥʫʣʝʚʘʷ ʣʠʥʠʷ, ʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʠʥʘʣʴʥʦʤʫ ʨʘʟʤʝ-

ʨʫ; ʠ es ï ʚʝʨʭʥʠʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪʚʝʨʩʪʠʷ ʠ ʚʘʣʘ; EI  ʠ ei  ï ʥʠʞʥʝʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪʚʝʨʩʪʠʷ ʠ ʚʘʣʘ. 
ʅʘ ʨʠʩ.6.2 ʧʦʣʝ ʜʦʧʫʩʢʘ ʦʪʚʝʨʩʪʠʷ ʟʘʰʪʨʠʭʦʚʘʥʦ ʚ ʢʣʝʪʢʫ, ʘ ʧʦʣʝ ʜʦʧʫʩʢʘ ʚʘʣʘ ï ʪʦʯʢʘʤʠ. 
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ʂ ʨʘʟʣʠʯʥʳʤ ʩʦʝʜʠʥʝʥʠʷʤ ʧʨʝʜʲʷʚʣʷʶʪ ʥʝʦʜʠʥʘʢʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʪʦʯʥʦ-

ʩʪʠ. ʇʦʵʪʦʤʫ ʩʪʘʥʜʘʨʪʥʘʷ ʩʠʩʪʝʤʘ ʜʦʧʫʩʢʦʚ ʩʦʜʝʨʞʠʪ 19 ʢʚʘʣʠʪʝʪʦʚ: 01, 0, 1, 2, 3, ... ,17 (ʚ ʧʦ-

ʨʷʜʢʝ ʫʙʳʚʘʥʠʷ ʪʦʯʥʦʩʪʠ). ʍʘʨʘʢʪʝʨ ʩʦʝʜʠʥʝʥʠʷ ʜʝʪʘʣʝʡ ʥʘʟʳʚʘʶʪ ʧʦʩʘʜʢʦʡ. ʍʘ-

ʨʘʢʪʝʨʠʟʫʝʪ ʧʦʩʘʜʢʫ ʨʘʟʥʦʩʪʴ ʨʘʟʤʝʨʦʚ ʜʝʪʘʣʝʡ ʜʦ ʩʙʦʨʢʠ. 

ʇʦʩʘʜʢʘʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚ ʩʦʝʜʠʥʝʥʠʠ ʟʘʟʦʨ S ʠʣʠ ʥʘʪʷʛ N. ʇʝʨʝʭʦʜʥʳʝ ʧʦʩʘʜʢʠ ʤʦʛʫʪ 

ʠʤʝʪʴ ʠʣʠ ʟʘʟʦʨ ʠʣʠ ʥʘʪʷʛ, ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʠʙʦʣʴʰʠʤʠ ʟʘʟʦʨʦʤ Smax ʠ ʥʘʪʷʛʦʤ Nmin  

 

                                                                 ʈʠʩ. 6.2. 

 

ʋʜʦʙʥʦ ʧʦʣʫʯʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦʩʘʜʢʠ, ʠʟʤʝʥʷʷ ʧʦʣʦʞʝʥʠʝ ʧʦʣʷ ʜʦʧʫʩʢʘ ʚʘʣʘ ʠʣʠ 

ʦʪʚʝʨʩʪʠʷ, ʦʩʪʘʚʣʷʷ ʜʣʷ ʚʩʝʭ ʧʦʩʘʜʦʢ ʧʦʣʝ ʜʦʧʫʩʢʘ ʦʜʥʦʡ ʜʝʪʘʣʠ ʥʝʠʟʤʝʥʥʳʤ. 

 

 

                      

 

 

 

 

                             

   

ʘ) 

ʙ) 

ʘ) 
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ʈʠʩ. 6.3 

 

ɼʝʪʘʣʴ, ʫ ʢʦʪʦʨʦʡ ʧʦʣʦʞʝʥʠʝ ʧʦʣʷ ʜʦʧʫʩʢʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʧʦʩʘʜʢʠ, ʥʘʟʳʚʘʶʪ ʦʩ-

ʥʦʚʥʦʡ ʜʝʪʘʣʴʶ ʩʠʩʪʝʤʳ. ɽʩʣʠ ʵʪʦʡ ʜʝʪʘʣʴʶ ʷʚʣʷʝʪʩʷ ʦʪʚʝʨʩʪʠʝ, ʩʦʝʜʠʥʝʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ 

ʩʠʩʪʝʤʝ ʦʪʚʝʨʩʪʠʷ (ʨʠʩ. 6.3 ʘ); ʝʩʣʠ ʚʘʣ ï ʚ ʩʠʩʪʝʤʝ ʚʘʣʘ (ʨʠʩ. 6.3ʙ). ʋ ʦʩʥʦʚʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 

ʥʠʞʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 0=EI . ʇʦʣʝ ʜʦʧʫʩʢʘ ʥʘʧʨʘʚʣʝʥʦ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʥʦʤʠʥʘʣʴʥʦʛʦ ʨʘʟ-

ʤʝʨʘ (ʨʠʩ. 6.3ʘ). ʋ ʦʩʥʦʚʥʦʛʦ ʚʘʣʘ ʚʝʨʭʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 0=ei . ʇʦʣʝ ʜʦʧʫʩʢʘ ʥʘʧʨʘʚʣʝʥʦ ʚ ʩʪʦʨʦʥʫ 

ʫʤʝʥʴʰʝʥʠʷ ʥʦʤʠʥʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ (ʨʠʩ. 6.3ʙ). 

ɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʜʦʧʫʩʢʦʚ ʠ ʧʦʩʘʜʦʢ (ɽʉɼʇ) ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʘ ʩʪʘʥʜʘʨʪʘʤʠ: ɻʦʩʪ 

25346-82 çɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʜʦʧʫʩʢʦʚ ʠ ʧʦʩʘʜʦʢ. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ, ʨʷʜʳ ʜʦʧʫʩʢʦʚ ʠ ʦʩʥʦʚʥʳʭ 

ʦʪʢʣʦʥʝʥʠʡè, ɻʆʉʊ 25347-82 çɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʜʦʧʫʩʢʦʚ ʠ ʧʦʩʘʜʦʢ. ʇʦʣʷ ʜʦʧʫʩʢʦʚ ʠ ʨʝʢʦ-

ʤʝʥʜʫʝʤʳʝ ʧʦʩʘʜʢʠè. 

 ʆʩʥʦʚʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʙʦʟʥʘʯʘʶʪ ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ- ʜʣʷ ʦʪʚʝʨʩʪʠʡðɸ, 

ɺ, ʉ, CD, D, ɽ, .., ZC- ʜʣʷ ʚʘʣʦʚ ð ʘ, b, ʩ, cd, d, e, ... , zc. ɺ ɽʉʇɼ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘʟʥʘʯʘʶʪ 

ʧʦʩʘʜʢʠ ʚ ʩʠʩʪʝʤʝ ʦʪʚʝʨʩʪʠʷ ʩ ʦʩʥʦʚʥʳʤ ʦʪʚʝʨʩʪʠʝʤ H, ʫ ʢʦʪʦʨʦʛʦ 0=EI . 

ɼʣʷ ʧʦʩʘʜʦʢ ʩ ʟʘʟʦʨʦʤ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʠʤʝʥʷʪʴ ʥʝʦʩʥʦʚʥʳʝ ʚʘʣʳ ʩ ʦʪʢʣʦʥʝʥʠʷʤʠ d, ʝ, 

ef, f, fg, g, h; ʜʣʷ ʧʝʨʝʭʦʜʥʳʭ ï ;,,,, nmkjjs ʜʣʷ ʧʦʩʘʜʦʢ ʩ ʥʘʪʛ̫ʦʤ ï utsrp ,,,, . 

ʇʦʩʘʜʢʠ ʦʙʦʟʥʘʯʘʶʪ ʢʦʤʙʠʥʘʮʠʷʤʠ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʧʦʣʝʡ ʜʦʧʫʩʢʦʚ. ʅʘʧʨʠʤʝʨ,  

Ï
7

7
22

f

H
ʦʟʥʘʯʘʝʪ ʩʦʝʜʠʥʝʥʠʝ ʜʚʫʭ ʜʝʪʘʣʝʡ ʩ ʥʦʤʠʥʘʣʴʥʳʤ ʜʠʘʤʝʪʨʦʤ 22 ʤʤ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʦ 

ʧʦʣʷʤ ʜʦʧʫʩʢʦʚ 7H ʠ 7f  ʚ ʩʠʩʪʝʤʝ ʦʪʚʝʨʩʪʠʷ. ʎʠʬʨʳ ʦʟʥʘʯʘʶʪ ʢʚʘʣʠʪʝʪ. ʊʘ ʞʝ ʧʦʩʘʜʢʘ ʚ ʩʠʩʪʝ-

ʤʝ ʚʘʣʘ ʙʫʜʝʪ ʦʙʦʟʥʘʯʝʥʘ Ï
7

7
22

h

F
. 

ʇʨʠ ʥʘʟʥʘʯʝʥʠʠ ʧʦʩʘʜʦʢ ʩʣʝʜʫʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʩʪʘʥʜʘʨʪʘ: ʧʨʠ ʥʝʦʜʠ-

ʥʘʢʦʚʳʭ ʜʦʧʫʩʢʘʭ ʦʪʚʝʨʩʪʠʷ ʠ ʚʘʣʘ ʙʦʣʴʰʠʡ ʜʦʧʫʩʢ ʜʦʣʞʝʥ ʙʳʪʴ ʫ ʦʪʚʝʨʩʪʠʷ; ʜʦʧʫʩʢʠ ʦʪ-

ʚʝʨʩʪʠʷ ʠ ʚʘʣʘ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ ʜʚʘ ʢʚʘʣʠʪʝʪʘ. 

 

 

 

- ʧʦʣʝ ʜʦʧʫʩʢʘ 

ʦʪʚʝʨʩʪʠʷ 

-ʇʦʣʝ ʜʦʧʫʩʢʘ 

ʦʪʚʝʨʩʪʠʷ - ʇʦʣʝ ʜʦʧʫʩʢʘ ʚʘʣʘ 

ʙ) 
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5. ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ 

 

ɺʘʣ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʦʛʦ ʧʦʜʣʝʞʘʪ ʠʟʤʝʨʝʥʠʶ, ʠʤʝʝʪ ʥʘ ʪʦʨʮʝ ʥʦʤʝʨ. ɿʘʜʘʥʥʳʝ ʧʨʝʜʝʣʴʥʳʝ 

ʨʘʟʤʝʨʳ ʚʘʣʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʊʘʤ ʞʝ ʧʨʠʚʝʜʝʥʳ ʟʘʜʘʥʥʳʝ ʧʦʩʘʜʢʠ ʩʦʧʨʷʞʝʥʥʳʭ ʜʝʪʘʣʝʡ: 

ʚʘʣʦʚ ʠ ʦʪʚʝʨʩʪʠʡ. 

ɺʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪʳ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 

5.1.ʅʘ  ʵʩʢʠʟʝ ʚʘʣʘ, ʚ ʙʣʘʥʢʝ ʦʪʯʝʪʘ  ʧʦ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ  ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ, 

ʧʨʦʩʪʘʚʠʪʴ  ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ  ʜʠʘʤʝʪʨʦʚ ʩʪʫʧʝʥʝʡ ʚʘʣʘ ʦʪ ʥʦʤʠʥʘʣʴʥʳʭ. ʇʨʝʜʝʣʴʥʳʝ ʦʪ-

ʢʣʦʥʝʥʠʷ  ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʩʪʘʚʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʥʦʤʠʥʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʫʩʣʦʚʥʳʤʠ  ʦʙʦ-

ʟʥʘʯʝʥʠʷʤʠ. 

5.2. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʦʡ ʧʦʩʘʜʢʦʡ ʠʟʤʝʨʷʝʤʦʡ ʩʪʫʧʝʥʠ ʚʘʣʘ ʠ ʦʩʥʦʚʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʩʦ-

ʧʨʷʛʘʝʤʦʡ ʜʝʪʘʣʠ ʧʦ ʪʘʙʣʠʮʘʤ ɻʆʉʊ ʦʧʨʝʜʝʣʠʪʴ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʩʦ-

ʧʨʷʛʘʝʤʳʭ ʜʝʪʘʣʝʡ ʠ ʟʘʥʝʩʪʠ  ʟʥʘʯʝʥʠʷ ʠʭ  ʚ ʪʘʙʣʠʮʫ 1 ʙʣʘʥʢʘ ʦʪʯʝʪʘ. 

                                                                                                                ʊʘʙʣʠʮʘ 1 
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1 Ï 15k6 Ï  15(H7/k6) Ï 22d9 Ï 22(H8/d8) Ï 18h8 Ï 18(H8/h7) 

2 Ï 18f7 Ï 18(H8/f7) Ï 24n7 Ï 24(H8/n7) Ï 20k6 Ï 20(H7/k6) 

3 Ï 16f7 Ï 16(H8/f7) Ï 20s7 Ï 20(H8/s7) Ï 18h7 Ï 18(H8/h7) 

4 Ï 16h7 Ï 16(H8/h7) Ï 25d8 Ï 25(H8/d8) Ï 19k6 Ï 19(H7/k6) 

5 Ï 17d7 Ï 17(H7/d7) Ï 26k6 Ï 26(H7/k6) Ï 20f7 Ï 20(H8/f7) 

6 Ï 18n6 Ï 18(H7/n6) Ï 23f7 Ï 23(H7/f7) Ï 20h7 Ï 20(H7/h7) 

7 Ï 19f7 Ï 19(H7/f7) Ï 24d7 Ï 24(H8/d7) Ï 22k6 Ï 22(H7/k6) 

8 Ï 18h7 Ï 18(H7/h7) Ï 20d7 Ï 20(H7/d7) Ï 18s7 Ï 18(H7/s7) 

9 Ï 23r6 Ï 23(H7/r6) Ï 25f7 Ï 25(H7/f7) Ï 23h7 Ï 23(H7/h7) 

10 Ï 16s7 Ï 16(H7/s7) Ï 24d7 Ï 24(H7/d7) Ï 22f7 Ï 22(H7/f7) 

11 Ï 20k6 Ï 209H7/k6) Ï 24d7 Ï 24(H7/d7) Ï 22f7 Ï 22(H7f7) 

12 Ï 18k6 Ï 18(H7/k6) Ï 25h7 Ï 25(H7/h7) Ï 20s7 Ï 20(H7/s7) 

13 Ï 34d7  Ï 34(H8/d7) Ï 40k6 Ï 40(H7/k6) Ï 30f7 Ï 30(H8/f7) 

14 Ï 27f7 Ï 27(H7/f7) Ï 34s7 Ï 34(H8/s7) Ï 30d7 Ï 30(H8/d7) 

15 Ï 30s7 Ï 30(H8/s7) Ï 32k6 Ï 32(H7/k6) Ï 26f7 Ï 26(H7/f7) 

16 Ï 26k6 Ï 26(H7/k6) Ï 30f7 Ï 30(H8/f7) Ï 26s7 Ï 26(H8/s7) 

17 Ï 34f6 Ï 34(H7/f6) Ï 40d7 Ï 40(H7/d7) Ï 35k6 Ï 35(H7/k6) 

18 Ï 28h7 Ï 28(H8/h7) Ï 35s7 Ï 35(H8/s7) Ï 32d6 Ï 32(H6/d6) 

19 Ï 27k6 Ï 27(H7/k6) Ï 37f7 Ï 37(H7/f7) Ï 36h8 Ï 36(H7/h7) 

20 Ï25k6 Ï25(H7/k6) Ï40d6 Ï40(H7/d6) Ï38h7 Ï38(H7/h7) 

 

5.3. ʇʨʦʩʪʘʚʠʪʴ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʦʪʢʣʦʥʝʥʠʡ ʜʠʘʤʝʪʨʦʚ ʩʪʫʧʝʥʝʡ ʚʘʣʘ 

ʦʪ ʥʦʤʠʥʘʣʴʥʳʭ ʥʘ ʵʩʢʠʟʝ ʚʘʣʘ (ʚ ʩʢʦʙʢʘʭ ʧʦʩʣʝ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʧʦʣʝʡ ʜʦʧʫʩʢʦʚ). 
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5.4. ɺ ʦʧʨʝʜʝʣʝʥʥʦʤ ʜʣʷ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ ʚʘʣʘ ʤʘʩʰʪʘʙʝ ʧʦʩʪʨʦʠʪʴ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦ-

ʣʝʡ ʜʦʧʫʩʢʦʚ ʩʦʧʨʷʛʘʝʤʳʭ ʜʝʪʘʣʝʡ (ʩʭʝʤʳ 1,2,3 ʙʣʘʥʢʘ ʦʪʯʸʪʘ ʢ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ). 

5.5. ʇʨʦʠʟʚʝʩʪʠ ʠʟʤʝʨʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʜʠʘʤʝʪʨʦʚ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ ʚʘʣʘ. ʀʟʤʝʨʝʥʠʝ ʜʠʘ-

ʤʝʪʨʘ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ ʚʘʣʘ ʧʨʦʠʟʚʝʩʪʠ  ʚ ʧʷʪʠ ʩʪʫʧʝʥʷʭ,  ʨʘʩʧʦʣʦʞʝʥʥʳʭ  ʧʨʠʤʝʨʥʦ ʥʘ ʨʘʚʥʳʭ 

ʨʘʩʩʪʦʷʥʠʷʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʟʘʥʝʩʪʠ ʚ ʪʘʙʣʠʮʫ 2 ʙʣʘʥʢʘ ʦʪʯʝʪʘ. ʆʧʨʝʜʝʣʠʪʴ 

ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ ʠ ʝʛʦ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦ-

ʤʠʥʘʣʴʥʦʛʦ. 

5.6. ʅʘ ʩʭʝʤʘʭ 1,2,3 ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʣʝʡ ʜʦʧʫʩʢʦʚ ʚʘʣʦʚ ʠ ʦʩʥʦʚʥʳʭ ʦʪʚʝʨʩʪʠʡ ʧʨʦʚʝʩʪʠ ʣʠ-

ʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʦʪʢʣʦʥʝʥʠʷʤ ʚʘʣʦʚ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ. ʆʧʨʝʜʝʣʠʪʴ 

ʧʨʠ ʵʪʦʤ ʛʦʜʥʦʩʪʴ ʨʘʟʤʝʨʦʚ ʩʪʫʧʝʥʝʡ ʚʘʣʦʚ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: 

ï ʣʠʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʤʫ ʦʪʢʣʦʥʝʥʠʶ ʚʘʣʘ, ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʦʣʷ ʜʦʧʫʩʢʘ, ʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʜʝʪʘʣʴ ʛʦʜʥʘ; 

ï ʣʠʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʤʫ ʦʪʢʣʦʥʝʥʠʶ ʚʘʣʘ, ʧʨʦʭʦʜʠʪ ʚʳʰʝ ʧʦʣʷ ʜʦʧʫʩʢʘ ʚʘʣʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦ  ʠʩʧʨʘʚʠʤʳʡ  ʙʨʘʢ; 

ï ʣʠʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʤʫ ʦʪʢʣʦʥʝʥʠʶ ʨʘʟʤʝʨʘ ʚʘʣʘ, ʧʨʦʭʦʜʠʪ  ʥʠʞʝ ʧʦʣʷ ʜʦ-

ʧʫʩʢʘ ʚʘʣʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦ ʥʝʠʩʧʨʘʚʠʤʳʡ ʙʨʘʢ. ʉʜʝʣʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʘʢʣʶʯʝʥʠʝ ʚ ʪʘʙ-

ʣʠʮʝ 2 ʙʣʘʥʢʘ ʦʪʯʝʪʘ. 

5.7. ɼʣʷ ʢʘʞʜʦʡ ʩʭʝʤʳ 1,2,3  ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʣʝʡ ʜʦʧʫʩʢʦʚ ʚʘʣʦʚ ʠ ʦʪʚʝʨʩʪʠʡ ʦʧʨʝʜʝʣʠʪʴ 

ʧʨʝʜʝʣʴʥʳʝ ʨʘʟʤʝʨʳ  ʦʪʚʝʨʩʪʠʡ, ʚʘʣʦʚ, ʥʘʠʤʝʥʴʰʠʝ ʠ ʥʘʠʙʦʣʴʰʠʝ ʟʘʟʦʨʳ (ʥʘʪʷʛʠ), ʜʦʧʫʩʢ ʧʦʩʘʜ-

ʢʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʟʘʥʝʩʪʠ ʚ ʪʘʙʣʠʮʫ 3 ʙʣʘʥʢʘ ʦʪʯʝʪʘ. 

 

                                            6. ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ. 

 

6.1. ʂʘʢʠʝ ʨʘʟʤʝʨʳ ʥʘʟʳʚʘʶʪ ʥʦʤʠʥʘʣʴʥʳʤʠ ʠ ʢʘʢ ʠʭ ʦʧʨʝʜʝʣʷʶʪ? 

6.2 .ʂʘʢʠʝ ʨʘʟʤʝʨʳ ʥʘʟʳʚʘʶʪ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ? ʆʪ ʯʝʛʦ ʟʘʚʠʩʷʪ ʠ ʚ ʢʘʢʠʭ ʧʨʝʜʝʣʘʭ ʜʦʣʞʥʳ 

ʥʘʭʦʜʠʪʩʷ ʠʭ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ? 

6.3. ʅʘʟʦʚʠʪʝ ʜʚʘ ʚʠʜʘ ʧʨʝʜʝʣʴʥʳʭ  ʨʘʟʤʝʨʦʚ. 

6.4. ʏʪʦ ʥʘʟʳʚʘʶʪ ʜʦʧʫʩʢʦʤ? ʅʘʧʠʰʠʪʝ ʬʦʨʤʫʣʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ  ʜʦ-ʧʫʩʢʦʚ ʦʪʚʝʨʩʪʠʷ ʠ 

ʚʘʣʘ. 

6.5. ʏʪʦ ʥʘʟʳʚʘʶʪ ʦʪʢʣʦʥʝʥʠʝʤ ʨʘʟʤʝʨʘ? ɺʳʚʝʜʠʪʝ ʬʦʨʤʫʣʳ ʜʣʷ ʦʧʨʝ-ʜʝʣʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴ-

ʥʳʭ, ʧʨʝʜʝʣʴʥʳʭ ʠ ʩʨʝʜʥʠʭ ʦʪʢʣʦʥʝʥʠʡ. 

        6.6. ʏʪʦ ʥʘʟʳʚʘʶʪ ʧʦʣʝʤ ʜʦʧʫʩʢʘ? 

6.7. ɺ ʢʘʢʦʡ ʨʘʟʤʝʨʥʦʩʪʠ  ʫʢʘʟʳʚʘʶʪ ʦʪʢʣʦʥʝʥʠʷ ʠ ʜʦʧʫʩʢʠ ʥʘ ʯʝʨʪʝʞʘʭ ʠ ʚ ʩʧʨʘʚʦʯʥʠʢʘʭ? 

6.8. ʅʘʟʦʚʠʪʝ ʧʨʘʚʠʣʘ ʦʙʦʟʥʘʯʝʥʠʷ ʜʦʧʫʩʢʦʚ ʠ ʧʨʝʜʝʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʥʘ ʯʝʨʪʝʞʘʭ. 

6.9. ʏʪʦ ʥʘʟʳʚʘʶʪ ʧʦʩʘʜʢʦʡ? 

6.10. ʅʘʟʦʚʠʪʝ ʪʨʠ ʛʨʫʧʧʳ ʧʦʩʘʜʦʢ, ʠʭ ʥʘʟʚʘʥʠʝ ʠ ʜʣʷ ʢʘʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠʭ ʧʨʠʤʝʥʷʶʪ. 

6.11. ʏʪʦ ʥʘʟʳʚʘʶʪ ʟʘʟʦʨʦʤ? ʅʘʧʠʰʠʪʝ ʬʦʨʤʫʣʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʟʘʟʦʨʦʚ ʯʝʨʝʟ ʧʨʝʜʝʣʴʥʳʝ  

ʨʘʟʤʝʨʳ ʠ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ. 

6.12. ʏʪʦ ʥʘʟʳʚʘʶʪ ʥʘʪʷʛʦʤ? ʅʘʧʠʰʠʪʝ ʬʦʨʤʫʣʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʥʘʪʷʛʦʚ ʯʝʨʝʟ ʧʨʝʜʝʣʴʥʳʝ  

ʨʘʟʤʝʨʳ ʠ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ. 

6.13. ʏʪʦ ʥʘʟʳʚʘʶʪ ʜʦʧʫʩʢʦʤ ʧʦʩʘʜʢʠ? ʅʘʧʠʰʠʪʝ ʬʦʨʤʫʣʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʜʦʧʫʩʢʘ ʧʦʩʘʜʢʠ  

ʯʝʨʝʟ ʧʨʝʜʝʣʴʥʳʝ  ʟʘʟʦʨʳ ʠ ʥʘʪʷʛʠ. 

6.14. ʂʘʢʫʶ ʜʝʪʘʣʴ ʥʘʟʳʚʘʶʪ ʦʩʥʦʚʥʦʡ ʜʝʪʘʣʴʶ ʩʠʩʪʝʤʳ? ʂʘʢʠʝ ʧʦʣʷ ʜʦʧʫʩʢʦʚ ʧʨʠʥʷʪʳ ʦʩ-

ʥʦʚʥʳʤʠ ʚ ʩʠʩʪʝʤʘʭ ʦʪʚʝʨʩʪʠʷ ʠ ʚʘʣʘ? 

6.15. ʂʘʢ ʦʙʨʘʟʫʶʪʩʷ ʧʦʩʘʜʢʠ ʚ ɽʉɼʇ? ʂʘʢʠʝ ʫʩʪʘʥʦʚʣʝʥʳ ʛʨʫʧʧʳ  ʧʦʩʘʜʦʢ ʚ ʫʢʘʟʘʥʥʦʡ ʩʠʩ-

ʪʝʤʝ? 

6.16. ʂʘʢ ʦʙʦʟʥʘʯʘʶʪ ʧʦʩʘʜʢʠ ʚ ɽʉɼʇ? 



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 
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6.17. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʫʩʣʦʚʥʦʤʫ ʦʙʦʟʥʘʯʝʥʠʶ, ʢ ʢʘʢʦʡ ʩʠʩʪʝʤʝ (ʦʪʚʝʨʩʪʠʷ ʠʣʠ ʚʘʣʘ) ʦʪʥʦ-

ʩʠʪʩʷ  ʧʦʩʘʜʢʘ? 

6.18. ʆʧʠʰʠʪʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʤʠʢʨʦʤʝʪʨʘ. 
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ʕʣʝʢʪʨʦʥ. ʜʘʥ. ð ʄ. : ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 2012. ð 160 ʩ. ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://e.lanbook.com/books/element.php?pl1_id=5802 

7. ɸʥʜʨʝʝʚ, ɺ.ʀ. ɼʝʪʘʣʠ ʤʘʰʠʥ ʠ ʦʩʥʦʚʳ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ. ʂʫʨʩʦʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ [ʕʣʝʢ-

ʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] : ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɺ.ʀ. ɸʥʜʨʝʝʚ, ʀ.ɺ. ʇʘʚʣʦʚʘ. ð ʕʣʝʢʪʨʦʥ. ʜʘʥ. ð ʉʇʙ. : 

ʃʘʥʴ, 2013. ð 352 ʩ. ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://e.lanbook.com/books/element.php?pl1_id=12953 

8. ʇʠʚʦʚʘʨʦʚ, ɺ.ʅ. ʈʘʟʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʨʠ ʢʫʨʩʦʚʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ: 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʧʦ ʢʫʨʩʘʤ çʆʩʥʦʚʳ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʧʨʠʙʦʨʦʚè, çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʧʪʠʢʦ-

ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʦʚè, çɼʝʪʘʣʠ ʤʘʰʠʥ ʠ ʧʨʠʙʦʨʦʚè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] : ʫʯʝʙʥʦʝ ʧʦʩʦ-

ʙʠʝ /  ɺ.ʅ. ʇʠʚʦʚʘʨʦʚ, ʅ.ʀ. ʅʘʨʳʢʦʚʘ, ɺ.ʅ. ʂʣʠʤʦʚ. ð ʕʣʝʢʪʨʦʥ. ʜʘʥ. ð ʄ. : ʄɻʊʋ ʠʤ. ʅ.ʕ. 

ɹʘʫʤʘʥʘ (ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘ), 2006. 

ð 60 ʩ. ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://e.lanbook.com/books/element.php?pl1_id=61986 

9. ʂʘʨʠʤʦʚ ʀ. ɼʝʪʘʣʠ ʤʘʰʠʥ. ʕʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʯʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤ 
ʦʙʫʯʝʥʠʷ [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  http://www.detalmach.ru/ 
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1. ʎʝʣʴ ʨʘʙʦʪʳ 

 

ɺʳʧʦʣʥʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʢ ʚʳʧʦʣʥʝʥʠʶ ʢʫʨʩʦ-

ʚʦʡ ʨʘʙʦʪʳ ʧʦ ʢʫʨʩʫ "ʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘ". ʆʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

1.1. ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤʠ ʩʭʝʤʘʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʦʩʥʦʚ-

ʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ) ʢʦʥʠʯʝʩʢʦʛʦ, ʯʝʨʚʷʯʥʦʛʦ ʠ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʟʫʙʯʘʪʳʭ ʨʝ-

ʜʫʢʪʦʨʦʚ. 
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1.2. ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʢʦʥʩʪʨʫʢʮʠʝʡ ʠ ʥʘʟʥʘʯʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʠ ʵʣʝʤʝʥʪʦʚ ʨʝʜʫʢʪʦʨʦʚ 

ʧʫʪʝʤ ʠʭ ʨʘʟʙʦʨʢʠ, ʦʩʤʦʪʨʘ ʠ ʠʟʫʯʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ. 

1.3. ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʱʠʭ ʧʝʨʝʜʘʪʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʨʝʜʫʢʪʦʨʦʚ ʠ ʠʭ ʩʪʫʧʝʥʝʡ ʩ ʦʢʨʫʛʣʝʥʠʝʤ 

ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ɻʆʉʊʫ. 

1.4. ʀʟʤʝʨʝʥʠʝ ʤʝʞʦʩʝʚʳʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪʜʝʣʴʥʳʭ ʩʪʫʧʝʥʝʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ  ʟʫʙʯʘʪʳʭ ʨʝ-

ʜʫʢʪʦʨʦʚ (ʚʥʝʰʥʠʭ ʜʝʣʠʪʝʣʴʥʳʭ ʜʠʘʤʝʪʨʦʚ ʢʦʥʠʯʝʩʢʠʭ ʢʦʣʝʩ ʚ ʢʦʥʠʯʝʩʢʦʤ ʨʝʜʫʢʪʦʨʝ) ʠ ʦʢʨʫʛʣʝ-

ʥʠʝ ʠʭ ʜʦ ʙʣʠʞʘʡʰʠʭ ʩʪʘʥʜʘʨʪʥʳʭ. 

1.5. ʀʟʤʝʨʝʥʠʝ ʛʘʙʘʨʠʪʥʳʭ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʭ, ʨʘʩʯʝʪʥʳʭ ʠ ʩʧʨʘʚʦʯʥʳʭ  ʨʘʟʤʝʨʦʚ ʦʜʥʦʛʦ 

ʠʟ ʨʝʜʫʢʪʦʨʦʚ ʠ ʧʨʦʩʪʘʥʦʚʢʘ ʠʭ ʥʘ ʦʙʱʝʤ ʚʠʜʝ ʨʝʜʫʢʪʦʨʘ ʥʘ  ʙʣʘʥʢʝ ʦʪʯʝʪʘ ʧʦ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦ-

ʪʝ. 

1.6. ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʂʇɼ ʨʝʜʫʢʪʦʨʦʚ. 

1.7. ʈʘʟʨʘʙʦʪʢʘ ʵʩʢʠʟʥʦʛʦ ʯʝʨʪʝʞʘ ʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʢ ʥʝʤʫ ʦʜʥʦʛʦ ʠʟ ʩʙʦʨʦʯʥʳʭ ʫʟʣʦʚ ʨʝʜʫʢ-

ʪʦʨʘ (ʧʦ ʫʢʘʟʘʥʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʷ) ʩ ʧʨʦʩʪʘʥʦʚʢʦʡ ʥʘ ʥʝʤ ʛʘʙʘʨʠʪʥʳʭ, ʧʦʩʘʜʦʯʥʳʭ ʠ ʩʧʨʘʚʦʯʥʳʭ 

ʨʘʟʤʝʨʦʚ. 

1.8. ʉʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʚʦʧʨʦʩʦʚ ʧʦ ʨʝʜʫʢʪʦʨʘʤ (ʟʘʢʨʝʧʣʝʥʠʝ ʠ ʫʛʣʫʙʣʝ-

ʥʠʝ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʣʝʢʮʠʷʭ):  

ʆʩʥʦʚʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʷʤʦʟʫʙʳʭ ʠ ʢʦʩʦʟʫʙʳʭ ʮʠʣʠʥʜʨʠ-

ʯʝʩʢʠʭ, ʢʦʥʠʯʝʩʢʠʭ ʠ ʯʝʨʚʷʯʥʳʭ ʧʝʨʝʜʘʯ. 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʢʦʨʧʫʩʦʚ ʨʝʜʫʢʪʦʨʦʚ ʠ ʧʨʠʥʮʠʧʘʭ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝ-

ʨʦʚ ʝʛʦ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʇʨʦʩʪʘʥʦʚʢʘ ʛʘʙʘʨʠʪʥʳʭ, ʫʩʪʘʥʦʚʦʯʥʳʭ, ʧʦʩʘʜʦʯʥʳʭ, ʨʘʩʯʝʪʥʳʭ ʠ ʩʧʨʘʚʦʯʥʳʭ ʨʘʟʤʝʨʦʚ ʥʘ 

ʩʙʦʨʦʯʥʳʭ ʯʝʨʪʝʞʘʭ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘ ʨʝʜʫʢʪʦʨʳ. 

ʊʨʝʙʦʚʘʥʠʷ ʥʘʜʝʞʥʦʩʪʠ, ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʠ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʨʝʜʫʢʪʦʨʦʚ. 

ʉʦʜʝʨʞʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʨʝʜʫʢʪʦʨʫ. 

ʉʦʧʨʷʞʝʥʠʝ ʩ ʚʘʣʦʤ (ʧʦʩʘʜʢʠ) ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ, ʧʦʣʫʤʫʬʪ, ʟʚʝʟʜʦʯʝʢ ʠ ʰʢʠʚʦʚ. 

ʇʦʩʘʜʢʠ ʧʦʜʰʠʧʥʠʢʦʚ  ʠ ʠʭ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘ ʯʝʨʪʝʞʘʭ. 

ʇʦʩʘʜʢʠ ʩʪʘʢʘʥʦʚ, ʢʨʳʰʝʢ ʧʦʜʰʠʧʥʠʢʦʚ, ʨʘʩʧʦʨʥʳʭ ʢʦʣʝʮ ʠ ʚʪʫʣʦʢ. 

ʆʙʦʟʥʘʯʝʥʠʝ ʰʣʠʮʝʚʳʭ (ʟʫʙʯʘʪʳʭ), ʰʧʦʥʦʯʥʳʭ ʠ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʯʝʨʪʝʞʘʭ. 

ʉʪʝʧʝʥʠ ʪʦʯʥʦʩʪʠ ʠ ʚʠʜʳ ʩʦʧʨʷʞʝʥʠʡ ʟʫʙʯʘʪʳʭ ʠ ʯʝʨʚʷʯʥʳʭ ʧʝʨʝʜʘʯ. 

ʉʧʦʩʦʙʳ ʩʤʘʟʢʠ ʟʫʙʯʘʪʳʭ ʠ ʯʝʨʚʷʯʥʳʭ ʟʘʮʝʧʣʝʥʠʡ ʠ ʢʨʠʪʝʨʠʠ ʜʣʷ ʠʭ ʚʳʙʦʨʘ. ʉʧʦʩʦʙʳ 

ʩʤʘʟʢʠ ʧʦʜʰʠʧʥʠʢʦʚ ʢʘʯʝʥʠʷ ʠ ʢʨʠʪʝʨʠʠ ʜʣʷ ʠʭ ʚʳʙʦʨʘ. 

ʋʧʣʦʪʥʝʥʠʷ ʧʦʜʰʠʧʥʠʢʦʚʳʭ ʫʟʣʦʚ ʠ ʢʨʠʪʝʨʠʠ ʜʣʷ ʠʭ ʚʙrʦʨʘ. 

ʆʩʥʦʚʥʳʝ ʩʭʝʤʳ ʫʩʪʘʥʦʚʢʠ ʚʘʣʦʚ ʧʦʜʰʠʧʥʠʢʦʚʳʭ ʫʟʣʦʚ ʠ ʢʨʠʪʝʨʠʠ ʜʣʷ ʠʭ ʚʙrʦʨʘ. ʉʧʦʩʦʙʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʜʰʠʧʥʠʢʦʚ ʚ ʨʝʜʫʢʪʦʨʘʭ. 

ʉʧʦʩʦʙʳ ʦʭʣʘʞʜʝʥʠʷ ʯʝʨʚʷʯʥʳʭ ʨʝʜʫʢʪʦʨʦʚ. 

ʇʨʘʚʠʣʘ ʩʦʩʪʘʚʣʝʥʠʷ ʩʧʝʮʠʬʠʢʘʮʠʡ ʠ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ ʥʘ ʯʝʨʪʝʞʘʭ. ʇʦʥʷʪʠʝ 

ʦʙ ʵʩʢʠʟʥʦʤ, ʪʝʭʥʠʯʝʩʢʦʤ ʠ ʨʘʙʦʯʝʤ ʧʨʦʝʢʪʘʭ. 

  

2. ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʠʥʩʪʨʫʤʝʥʪ 

 

2.1. ʄʘʢʝʪʳ ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʭ ʯʝʨʚʷʯʥʦʛʦ, ʢʦʥʠʯʝʩʢʦʛʦ ʠ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʭ ʮʠʣʠʥʜʨʠʯʝ-

ʩʢʠʭ ʟʫʙʯʘʪʳʭ ʨʝʜʫʢʪʦʨʦʚ. 

2.2. ʅʘʙʦʨ ʢʣʶʯʝʡ ʠ ʦʪʚʝʨʪʦʢ. 

2.3. ʃʠʥʝʡʢʘ ʠ ʰʪʘʥʛʝʥʮʠʨʢʫʣʴ. 

2.4. ʇʣʘʢʘʪʳ ʠ ʘʣʴʙʦʤ ʪʠʧʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʨʝʜʫʢʪʦʨʦʚ. 

 



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 
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                                  3. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

 

ʈʝʜʫʢʪʦʨʦʤ ʥʘʟʳʚʘʶʪ ʤʝʭʘʥʠʟʤ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʟʫʙʯʘʪʳʭ ʠʣʠ ʯʝʨʚʷʯʥʳʭ ʢʦʣʝʩ (ʠʣʠ ʪʝʭ ʠ 

ʜʨʫʛʠʭ ʚʤʝʩʪʝ), ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ ʠ ʩʣʫʞʘʱʠʡ ʜʣʷ ʧʦʥʠʞʝʥʠʷ ʫʛʣʦʚʦʡ 

ʩʢʦʨʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʚʨʘʱʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʚ ʧʨʠʚʦʜʘʭ ʦʪ ʜʚʠʛʘʪʝʣʷ ʢ ʨʘʙʦʯʝʡ ʤʘʰʠʥʝ. 

ʄʝʭʘʥʠʟʤ, ʩʦʚʝʨʰʘʶʱʠʡ ʦʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʥʘʟʳʚʘʶʪ ʫʩʢʦʨʠʪʝʣʝʤ ʠʣʠ ʤʫʣʴʪʠʧʣʠ-

ʢʘʪʦʨʦʤ. 

ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʥʘ ʚʳʭʦʜʥʦʤ ʚʘʣʫ ʤʝʭʘʥʠʟʤʘ ʝʛʦ ʧʝʨʝʜʘ-

ʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʠʟʤʝʥʷʶʱʠʤʩʷ ʧʫʪʝʤ ʦʩʝʚʦʛʦ ʩʜʚʠʛʘ ʠ ʧʝʨʝʩʦʧʨʷʞʝʥʠʷ ʥʝʢʦʪʦ-

ʨʳʭ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ. ʇʨʠ ʵʪʦʤ ʦʪʜʝʣʴʥʳʝ ʧʝʨʝʜʘʯʠ ʠ ʚʝʩʴ ʤʝʭʘʥʠʟʤ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʚ ʨʝʞʠʤʝ  

ʨʝʜʫʢʪʦʨʘ, ʪʘʢ ʠ ʚ ʨʝʞʠʤʝ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨʘ. ʊʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʟʳʚʘʶʪʩʷ ʢʦʨʦʙʢʘʤʠ ʩʢʦʨʦ-

ʩʪʝʡ. 

 

3.1. ʂʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʭʝʤʳ ʨʝʜʫʢʪʦʨʦʚ 

 

ʆʜʥʦʩʪʫʧʝʥʯʘʪʳʝ ʨʝʜʫʢʪʦʨʳ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʢʦʣʝʩʘʤʠ ʦʙʳʯʥʦ ʠʤʝʶʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʘʣʦʚ, ʥʦ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʠ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚʘʣʦʚ. ʂʦʣʝʩʘ 

ʤʦʛʫʪ ʙʳʪʴ ʩ ʧʨʷʤʳʤʠ, ʢʦʩʳʤʠ ʠʣʠ ʰʝʚʨʦʥʥʳʤʠ ʟʫʙʴʤ̫ʠ. 

ʆʜʥʦʩʪʫʧʝʥʯʘʪʳʝ ʨʝʜʫʢʪʦʨʳ  ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʧʝʨʝʜʘʪʦʯʥʳʭ ʦʪʥʦʰʝʥʠʷʭ, ʢʘʢ ʧʨʘʚʠʣʦ, 

¢U 6,3. ʇʨʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ Uʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʝ ʨʝʜʫʢʪʦʨʳ. 

3.1.1. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʩʭʝʤʦʡ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʭ ʨʝʜʫʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʘʷ 

ʨʘʟʚʝʨʥʫʪʘʷ ʩ ʦʜʥʦʧʦʪʦʯʥʦʡ ʧʝʨʝʜʘʯʝʡ ʵʥʝʨʛʠʠ (ʨʠʩ.5.1ʘ). 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʵʪʦʡ ʩʭʝʤʳ: ʧʨʦʩʪʦʪʘ ʩʙʦʨʢʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʤʘʣʘʷ ʰʠʨʠʥʘ ʨʝʜʫʢʪʦʨʘ, ʚʳ-

ʩʦʢʘʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʩʪʦʡ ʢʘʨʪʝʨʥʦʡ ʩʤʘʟʢʠ 

ʦʢʫʥʘʥʠʝʤ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʵʪʦʡ ʩʭʝʤʳ ʷʚʣʷʝʪʩʷ  ʥʝʩʠʤʤʝʪʨʠʯʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʧʦʨ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʫʙʯʘ-

ʪʳʭ ʢʦʣʝʩ, ʚʳʟʳʚʘʶʱʝʝ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʦʢ ʧʦ ʰʠʨʠʥʝ ʟʫʙʯʘʪʳʭ ʚʝʥʮʦʚ. 

3.1.2. ɺ ʩʭʝʤʝ ʩ ʨʘʟʜʚʦʝʥʥʦʡ ʙʳʩʪʨʦʭʦʜʥʦʡ ʩʪʫʧʝʥʴʶ (ʨʠʩ.5.1ʢ), ʧʨʠʤʝʥʷʝʤʦʡ ʜʣʷ ʠʩʢʣʶʯʝ-

ʥʠʷ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʦʩʪʦʡ ʨʘʟʚʝʨʥʫʪʦʡ ʩʭʝʤʳ, ʦʧʦʨʳ ʨʘʩʧʦʣʦʞʝʥʳ ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʪʠʭʦʭʦʜʥʦʡ ʩʪʫʧʝʥʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʜʦʩʪʠʛʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʘʷ ʟʘʛʨʫʟʢʘ ʦʧʦʨ ʠ 

ʫʣʫʯʰʘʶʪʩʷ ʫʩʣʦ-ʚʠʷ ʨʘʙʦʪʳ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʦʜʥʫ ʩʪʫʧʝʥʴ. ɽʩʣʠ 

ʨʘʟʜʚʦʝʥʥʘʷ ʩʪʫʧʝʥʴ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʘ ʠʟ ʢʦʩʦʟʫʙʳʭ ʢʦʣʝʩ ʩ  ʧʨʦʪʠʠʚʦʧʦʣʦʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʥʘʢʣʦʥʘ ʟʫʙʴʝʚ, ʪʦ ʧʨʦʠʟʦʡʜʝʪ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʝ ʦʩʝʚʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʧʦʜʰʠʧʥʠʢʠ. ɼʣʷ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʛʨʫʟʢʠ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʙʦʪʘʶʱʠʤʠ ʧʝʨʝʜʘʯʘʤʠ ʚʘʣ, ʥʝ-

ʩʫʱʠʡ ʰʝʩʪʝʨʥʠ, ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʧʦʜʰʠʧʥʠʢʘʭ, ʜʦʧʫʩʢʘʶʱʠʭ ʦʩʝʚʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʠ 

ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʘʟʜʚʦʝʥʥʦʡ ʧʝʨʝʜʘʯʝʡ. ʈʝʜʫʢʪʦʨʳ ʩ ʨʘʟʜʚʦʝʥʥʦʡ ʙʳʩʪʨʦʭʦʜʥʦʡ ʩʪʫʧʝʥʴʶ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʨʠʚʦʜʘʭ ʤʘʰʠʥ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʙʦʣʴʰʠʤʠ ʧʝʨʝʛʨʫʟʢʘʤʠ. ʏʘʩʪʦ ʚ ʵʪʠʭ ʨʝʜʫʢʪʦʨʘʭ  

ʧʨʠʤʝʥʷʶʪ ʰʝʚʨʦʥʥʳʝ ʢʦʣʝʩʘ. 

3.1.3. ʇʦ ʫʩʣʦʚʠʷʤ ʢʦʤʧʦʥʦʚʢʠ ʧʨʠʚʦʜʦʚ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʦʩʠ ʚʭʦʜʥʦʛʦ 

ʠ ʚʳʭʦʜʥʦʛʦ ʚʘʣʦʚ ʨʝʜʫʢʪʦʨʦʚ ʩʦʚʧʘʜʘʶʱʠʤʠ ʧʦ ʥʘʧ-ʨʘʚʣʝʥʠʶ. ʊʘʢʠʝ ʨʝʜʫʢʪʦʨʳ ʥʘʟʳʚʘʶʪ ʩʦʦʩ-

ʥʳʤʠ (ʨʠʩ.5.1ʚ). ʉʦʦʩʥʳʝ ʨʝʜʫʢʪʦʨʳ ʢʦʤʧʘʢʪʥʝʡ ʥʝʩʦʦʩʥʳʭ ʠ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫ-

ʯʠʪʴ ʫʜʘʯ-ʥʫʶ ʦʙʱʫʶ ʢʦʤʧʦʥʦʚʢʫ ʧʨʠʚʦʜʘ, ʥʦ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʤʝʱʝʥʠʷ ʧʦʜʰʠʧʥʠʢʦʚ ʚʥʫʪʨʠ ʢʦʨ-

ʧʫʩʘ ʠʤʝʶʪ ʫʚʝʣʠʯʝʥʥʳʡ ʨʘʟʤʝʨ ʚ ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʫʩʣʦʞʥʝʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʢʦʨʧʫʩʘ. 

ʉʭʝʤʫ ʩʦʦʩʥʳʭ ʨʝʜʫʢʪʦʨʦʚ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʨʦʙʦʢ ʩʢʦʨʦʩʪʝʡ. 

3.1.4. ʂʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜʘʚʘʪʴ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ ʤʝʞʜʫ ʚʘʣʘʤʠ ʩ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠ-

ʢʫʣʷʨʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʦʩʝʡ ʧʨʠʤʝʥʷʶʪ ʢʦʥʠʯʝʩʢʠʝ ʨʝʜʫʢʪʦʨʳ (ʨʠʩ.5.1ʣ).   

ʇʝʨʝʜʘʪʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʪʘʢʠʭ ʨʝʜʫʢʪʦʨʦʚ ʩ ʧʨʷʤʦʟʫʙʳʤʠ ʢʦʥʠʯʝʩʢʠʤʠ ʢʦʣʝʩʘʤʠ ʥʝ ʧʨʝ-

ʚʳʰʘʶʪ U= 4, ʘ ʧʨʠ ʢʦʩʳʭ ʠ ʢʨʫʛʦʚʳʭ ʟʫʙʴʷʭ ʥʝ ʙʦʣʝʝ  



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 
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U = 5. 

3.1.5. ʇʨʠ ʙʦʣʴʰʠʭ ʧʝʨʝʜʘʪʦʯʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʧʨʠʤʝʥʷʶʪ ʢʦʥʠʯʝʩʢʦʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʨʝʜʫʢ-

ʪʦʨʳ (ʨʠʩ.5.1ʛ). ʇʨʠ ʵʪʦʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʯʠʩʣʘ ʩʪʫʧʝʥʝʡ ʠ ʢʦʤʧʦʥʦʚʢʠ ʪʘʢʠʝ ʨʝʜʫʢʪʦʨʳ ʚʳʧʦʣʥʷ-

ʶʪ ʩ ʙʳʩʪʨʦʭʦʜʥʦʡ ʢʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝʥʴʶ ʩ  ¢U  3,15. 

 

3.1.6. ʏʝʨʚʷʯʥʳʝ ʨʝʜʫʢʪʦʨʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʯʝʨʚʷʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʣʝʩʘ 

ʯʝʨʚʷʯʥʳʝ ʨʝʜʫʢʪʦʨʳ ʤʦʛʫʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʦʚʦʯʥʳʝ ʩʭʝʤʳ:  



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 
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ʛ) ʜ) ʝ) 

ʘ) ʙ) ʚ) 

ʛ) ʜ) ʝ) 

ʞ) 

ʟ) 

ʠ) 

ʢ) 

ʣ) 
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 ʈʠʩ. 7.1 

 

1) ʩ ʯʝʨʚʷʢʦʤ ʧʦʜ ʢʦʣʝʩʦʤ (ʧʨʠ  V>  4é5 ʤ/ʩ);  

2) ʩ ʯʝʨʚʷʢʦʤ ʥʘʜ ʢʦʣʝʩʦʤ (ʧʨʠ V< 4é5 ʤ/ʩ);  

3) ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʯʝʨʚʷʢʘ (ʨʠʩ.5.1.ʜ.ʝ.ʞ). 

ʏʝʨʚʷʯʥʳʝ ʨʝʜʫʢʪʦʨʳ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʦʜʥʦʡ ʩʪʫʧʝʥʠ ʙʦʣʴʰʦʝ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩ-

ʣʦ  U=8é80 ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʜʘʯʫ ʚʨʘʱʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʥʘ ʪʠʭʦʭʦʜʥʦʤ ʚʘʣʫ   T2 =27é234ʅʤ 

ʧʨʠ ʤʝʞʦʩʝʚʳʭ ʨʘʩʩʪʦʷʥʠʷʭ wa = 40é80ʤʤ. 

ʅʝʜʦʩʪʘʪʦʢ ʯʝʨʚʷʯʥʳʭ ʨʝʜʫʢʪʦʨʦʚ - ʥʠʟʢʠʡ ʂʇɼ h =0,6é0,9. ʀʥʦʛʜʘ ʜʣʷ ʧʨʠʚʦʜʘ ʪʠʭʦʭʦʜ-

ʥʳʭ ʤʘʰʠʥ ʪʨʝʙʫʶʪʩʷ ʦʩʦʙʝʥʥʦ ʙʦʣʴʰʠʝ ʧʝʨʝʜʘʪʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ 

ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʤʠ ʯʝʨʚʷʯʥʳʤʠ ʨʝʜʫʢʪʦʨʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʜʦʩʪʠʛʘʝʪ 400. 

3.1.7. ʏʝʨʚʷʯʥʦ-ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʨʝʜʫʢʪʦʨʳ (ʨʠʩ.5.1ʟ) ʠʤʝʶʪ ʙʳʩʪʨʦʭʦʜʥʫʶ ʯʝʨʚʷʯʥʫʶ ʩʪʫ-

ʧʝʥʴ ʠ ʦʜʥʫ ʠʣʠ ʜʚʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʩʪʫʧʝʥʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʨʝʜʫʢʪʦʨʘ ʨʘʟʚʝʨ-

ʥʫʪʦʡ ʩʭʝʤʳ. ɺ ʨʝʜʫʢʪʦʨʘʭ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ ʦʪʥʦʰʝʥʠʷ ʤʝʞʦʩʝʚʳʭ ʨʘʩʩʪʦʷʥʠʡ ʙʳʩʪʨʦʭʦʜʥʦʡ ʠ 

ʪʠʭʦʭʦʜʥʦʡ ʩʪʫʧʝʥʠ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʳʤ 0,63. 

3.1.8. ʎʠʣʠʥʜʨʦ-ʯʝʨʚʷʯʥʳʝ ʨʝʜʫʢʪʦʨʳ (ʨʠʩ.5.1ʙ) ʚʳʧʦʣʥʷʶʪ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʤʠ. ʆʪʥʦʰʝʥʠʝ 

ʤʝʞʦʩʝʚʳʭ ʨʘʩʩʪʦʷʥʠʡ ʙʳʩʪʨʦʭʦʜʥʦʡ ʠ ʪʠʭʦʭʦʜʥʦʡ ʩʪʫʧʝʥʝʡ ʨʘʚʥʦ 0,4·0,5. ɹʳʩʪʨʦʭʦʜʥʫʶ ʩʪʫ-

ʧʝʥʴ ʮʠʣʠʥʜʨʦ-ʯʝʨʚʷʯʥʳʭ ʨʝʜʫʢʪʦʨʦʚ ʚʳʧʦʣʥʷʶʪ ʩ U = 2é3,15. 

3.1.9. ʇʣʘʥʝʪʘʨʥʳʝ ʨʝʜʫʢʪʦʨʳ. ʈʘʟʥʦʚʠʜʥʦʩʪʝʡ  ʧʣʘʥʝʪʘʨʥʳʭ   ʧʝʨʝʜʘʯ   ʦʯʝʥʴ ʤʥʦʛʦ, ʥʦ ʚ 

ʦʙʱʝʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʨʦʩʪʦʡ ʧʣʘʥʝʪʘʨʥʳʡ ʨʝʜʫʢʪʦʨ 

(ʨʠʩ.5.1ʠ), ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʦʣʥʝʯʥʦʡ ʰʝʩʪʝʨʥʠ 1, ʩʘʪʝʣʣʠʪʦʚ 2, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʦʙʳʯʥʦ ʨʘʚʥʦ ʪʨʸʤ, 

ʠ ʚʝʥʮʘ 3, ʥʝʧʦʜʚʠʞʥʦ ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʚ ʢʦʨʧʫʩʝ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʩʪʳʭ ʧʣʘʥʝʪʘʨʥʳʭ ʧʝʨʝʜʘʯ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʨʝʜʫʢʪʦʨ ʩ ʥʫʞʥʳʤ ʯʠʩʣʦʤ ʩʪʫʧʝʥʝʡ ʠ ʪʨʝʙʫʝʤʳʤ ʧʝʨʝʜʘʪʦʯʥʳʤ ʦʪʥʦʰʝʥʠʝʤ. ʅʘ ʙʘʟʝ ʧʣʘʥʝʪʘʨ-

ʥʳʭ ʨʝʜʫʢʪʦʨʦʚ ʚʳʧʦʣʥʷʶʪ ʤʦʪʦʨ-ʨʝʜʫʢʪʦʨʳ. 

3.1.10. ʉʧʝʮʠʘʣʴʥʳʤ ʚʠʜʦʤ ʚʝʩʴʤʘ ʢʦʤʧʘʢʪʥʦʡ ʧʨʠʚʦʜʥʦʡ ʫʩʪʘʥʦʚʢʠ ʷʚʣʷʝʪʩʷ ʤʦʪʦʨ-

ʨʝʜʫʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʚ ʜʚʫʭ ʠʩʧʦʣʥʝʥʠʷʭ: ʦʜʥʦʢʦʨʧʫʩʥʳʝ ʨʝʜʫʢʪʦʨʳ ʩʦʦʩʥʦʛʦ ʠ 

ʦʜʥʦʢʦʨʧʫʩʥʳʝ ʨʝʜʫʢʪʦʨʳ ʙʣʦʯʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ.                                                                                                                                                               

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʨʝʜʫʢʪʦʨ ʠ ʩʪʘʪʦʨ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʚʩʪʨʘʠʚʘʝʤʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʨʘʟʤʝʱʘʶʪ 

ʚ ʦʜʥʦʤ ʢʦʨʧʫʩʝ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʛʘʙʘʨʠʪʳ ʠ ʫʣʫʯʰʘʝʪ ʚʥʝʥhʠʡ ʚʠʜ ʤʦʪʦʨ-ʨʝʜʫʢʪʦʨʘ, ʥʦ ʩʥʠʞʘʝʪ 

ʨʝʤʦʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʦʙʝ ʯʘʩʪʠ ʤʦʪʦʨ-ʨʝʜʫʢʪʦʨʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʘʢʦʥʯʝʥʥʳʝ ʙʣʦʢʠ, ʩʦ-

ʝʜʠʥʝʥʥʳʝ ʬʣʘʥʮʘʤʠ. ʕʪʦ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʟʤʝʨʳ, ʥʦ ʫʣʫʯʰʘʝʪ ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ. 

3.1.11. ɺʦʣʥʦʚʳʝ ʨʝʜʫʢʪʦʨʳ ʠʤʝʶʪ ʤʥʦʛʦ ʩʭʝʤ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʠ ʷʚʣʷʶʪʩʷ ʨʘʟ-

ʥʦʚʠʜʥʦʩʪʴʶ ʧʣʘʥʝʪʘʨʥʳʭ, ʥʦ ʦʥʠ ʥʝ ʧʦʣʫʯʠʣʠ ʜʦʩʪʘʪʦʯ-ʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʦʙʱʝʤ ʤʘʰʠʥʦ-

ʩʪʨʦʝʥʠʠ. 

 

3.2. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʝʜʫʢʪʦʨʦʚ 

(ʪʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ) 

 

ʂ ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʨʝʜʫʢʪʦʨʦʚ ʦʪʥʦʩʷʪʩʷ ʛʣʘʚʥʳʝ ʩʠʣʦʚʳʝ, ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʠ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʝʨʝʜʘʯ. ʇʦʢʘʞʝʤ ʵʪʦ ʥʘ ʧʨʠʤʝʨʘʭ ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʭ ʨʝʜʫʢʪʦʨʦʚ. 

ɿʫʙʯʘʪʘʷ ʧʝʨʝʜʘʯʘ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʛʦ ʨʝʜʫʢʪʦʨʘ ʩʦʩʪʦʠʪ ʠʟ ʰʝʩʪʝʨʥʠ ʠ ʢʦʣʝʩʘ.  

ʐʝʩʪʝʨʥʷ - ʟʫʙʯʘʪʦʝ ʢʦʣʝʩʦ ʧʝʨʝʜʘʯʠ ʩ ʤʝʥʴʰʠʤ ʯʠʩʣʦʤ ʟʫʙʴʝʚ 1z , ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʥʝʤʫ ʚʝ-

ʣʠʯʠʥʳ ʠ ʧʘʨʘʤʝʪʨʳ ʠʤʝʶʪ ʠʥʜʝʢʩ 1 (ʥʝʯʝʪʥʳʝ ʠʥʜʝʢʩʳ  ʚ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʭ ʧʝʨʝʜʘʯʘʭ, ʥʘʧʨʠ-

ʤʝʨ, ʨʠʩ.5.1ʘ, ʙ, ʚ, ʛ, ʟ, ʠ, ʢ). 

ʞ) 

ʟ) 

ʠ) 

ʢ) 
ʣ) 



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  

 

119 
 

ʂʦʣʝʩʦ - ʟʫʙʯʘʪʦʝ ʢʦʣʝʩʦ ʧʝʨʝʜʘʯʠ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʟʫʙʴʝʚ 2z , ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʥʝʤʫ ʚʝʣʠ-

ʯʠʥʳ ʠ ʧʘʨʘʤʝʪʨʳ ʠʤʝʶʪ ʠʥʜʝʢʩ 2 (ʯʝʪʥʳʝ ʠʥʜʝʢʩʳ ʚ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʭ ʧʝʨʝʜʘʯʘʭ, ʥʘʧʨʠʤʝʨ, 

ʨʠʩ.5.1. ʘ, ʙ, ʚ, ʛ, ʟ, ʠ, ʢ,). 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʜʫʢʪʦʨʘ ʧʨʠʥʠʤʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

ʄʦʱʥʦʩʪʴ ʥʘ ʚʭʦʜʝ ʈ1 ʠ ʥʘ ʚʳʭʦʜʝ ʈ2 , ʠʟʤʝʨʷʝʤʘʷ ʚ ʝʜʠʥʠʮʘʭ ʨʘʙʦʪʳ, ʦʪʥʝʩʝʥʥʦʡ ʢ ʝʜʠʥʠʮʝ 

ʚʨʝʤʝʥʠ. 

                      1ɺʪ = 1ɼʞ/ʩ = 1ʅĿʤ /ʩ 

ʄʦʱʥʦʩʪʴ ʥʘ ʚʳʭʦʜʝ ʈ2 ʩʚʷʟʘʥʘ ʩ ʤʦʱʥʦʩʪʴʶ ʥʘ ʚʭʦʜʝ ʩʣʝʜʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʴʶ: 

                                ʈ2 = ʈ1 Ŀh                                                                      

ʛʜʝ h ï ʂʇɼ ʧʝʨʝʜʘʯʠ. 

ʄʦʱʥʦʩʪʴ, ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ ʠ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʩʣʝʜʫʶʱʝʡ ʟʘʚʠ-

ʩʠʤʦʩʪʴʶ: 

               
55,9

nT
TP

Ö
=Ö= w                                                                                

ʛʜʝ  ʈ ï ɺʪ,   ʊ- ʅĀʤ,     w -ʩ
-1 

 ,    n - ʦʙ/ʤʠʥ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ).  

                

1

2
12

P

P
=h                                                                                   

ʂʇɼ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʛʦ ʨʝʜʫʢʪʦʨʘ 

                 nnn ,123121 ... -ÖÖÖ= hhhh                                                                   ʛʜʝ 

nn ,12312 ,, -hhh    ï  ʂʇɼ ʦʪʜʝʣʴʥʳʭ ʩʪʫʧʝʥʝʡ. 

ɹʳʩʪʨʦʭʦʜʥʦʩʪʴ ʧʝʨʝʜʘʯʠ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪʩʷ ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ ʚʝʜʫʱʝʛʦ n1 ʠ ʚʝʜʦʤʦʛʦ 

n2 ʚʘʣʦʚ ʚ ʦʙ/ʤʠʥ ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʭ ʫʛʣʦʚʳʤʠ ʩʢʦʨʦʩʪʷʤʠ 1w  ʠ 2w  ʨʘʜ/ʩ. 

ɺʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ, ʅĀʤ  

               
w

PD
FT t =Ö=

2
                                                                                 

ʛʜʝ 
V

P
Ft =  ï   ʦʢʨʫʞʥʘʷ ʩʠʣʘ ʧʝʨʝʜʘʯʠ, ʅ; 

       D  ï ʜʠʘʤʝʪʨ ʜʝʣʠʪʝʣʴʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ, ʤ; 

       Pï ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʯʠ, ɺʪ; 

       w ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ, ʩ
-1

. 

       
2

D
V Ö=w  ï ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʢʦʣʝʩʘ, ʤ/ʩ. 

ɺʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ ʚʝʜʫʱʝʛʦ ʚʘʣʘ ʊ1  ʷʚʣʷʝʪʩʷ ʤʦʤʝʥʪʦʤ ʜʚʠʞʫʱʠʭ ʩʠʣ, ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʝ 

ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʨʘʱʝʥʠʷ ʚʘʣʘ. ʄʦʤʝʥʪ ʚʝʜʦʤʦʛʦ ʚʘʣʘ ʊ2 - ʤʦʤʝʥʪ ʩʠʣ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, 

ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʚʨʘʱʝʥʠʷ ʚʘʣʘ. ʆʥʠ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʩʣʝ-

ʜʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʴʶ: 

1212 UTT ÖÖ= h  

ʛʜʝ 12U  ï ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ. 

ʇʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ  U  - ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʟʫʙʴʝʚ ʢʦʣʝʩʘ ʢ ʯʠʩʣʫ ʟʫʙʴʝʚ ʰʝʩʪʝʨʥʠ. ɼʣʷ ʦʜ-

ʥʦʩʪʫʧʝʥʯʘʪʦʛʦ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʠ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʛʦ ʯʝʨʚʷʯʥʦʛʦ ʨʝʜʫʢʪʦʨʦʚ 
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ʛʜʝ 21,zz  ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʠʩʣʦ ʟʘʭʦʜʦʚ ʯʝʨʚʷʢʘ ʠ ʯʠʩʣʦ ʟʫʙʴʝʚ ʯʝʨʚʷʯʥʦʛʦ ʢʦʣʝʩʘ; 

           21,DD  ï ʜʝʣʠʪʝʣʴʥʳʝ ʜʠʘʤʝʪʨʳ ʰʝʩʪʝʨʥʠ ʠ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ. 

ɼʣʷ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʛʦ ʢʦʥʠʯʝʩʢʦʛʦ ʨʝʜʫʢʪʦʨʘ (ʨʠʩ.5.1.ʣ) 
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ʛʜʝ 21, ee dd  ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʥʝʰʥʠʝ ʜʝʣʠʪʝʣʴʥʳʝ ʜʠʘʤʝʪʨʳ ʰʝʩʪʝʨʥʠ ʠ ʢʦʣʝʩʘ. 

ɼʣʷ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʭ ʨʝʜʫʢʪʦʨʦʚ (ʨʠʩ.5.1 ʘ,ʙ,ʚ,ʛ,ʟ,ʠ,ʢ) 
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ʛʜʝ nnUUU .12312 ...;;; - ïʧʝʨʝʜʘʪʦʯʥʳʝ ʯʠʩʣʘ ʦʪʜʝʣʴʥʳʭ ʩʪʫʧʝʥʝʡ ʨʝʜʫʢʪʦʨʘ; 

nT ï ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʚʳʭʦʜʥʦʤ ʚʘʣʫ ʨʝʜʫʢʪʦʨʘ, ʅʤ; 

1T  ï ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʚʭʦʜʥʦʤ ʚʘʣʫ ʨʝʜʫʢʪʦʨʘ, ʅʤ; 

h ï ʂʇɼ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʛʦ ʨʝʜʫʢʪʦʨʘ. 

ʄʝʞʦʩʝʚʦʝ ʨʘʩʩʪʦʷʥʠʝ wa . ɼʣʷ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʛʦ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʨʝʜʫʢʪʦʨʘ ʩ ʧʨʷʤʦʟʫʙʦʡ 

ʧʝʨʝʜʘʯʝʡ 
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ʛʜʝ m ï ʦʢʨʫʞʥʦʡ ʤʦʜʫʣʴ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ, ʤʤ. 

ɼʣʷ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʛʦ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʨʝʜʫʢʪʦʨʘ ʩ ʢʦʩʦʟʫʙʦʡ ʧʝʨʝʜʘʯʝʡ 
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ʛʜʝ nm  ï ʜʝʣʠʪʝʣʴʥʳʡ ʥʦʨʤʘʣʴʥʳʡ ʤʦʜʫʣʴ, ʤʤ; 

       b ï ʜʝʣʠʪʝʣʴʥʳʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ʟʫʙʴʝʚ, 
ʦ 
. 

ɼʣʷ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʛʦ ʯʝʨʚʷʯʥʦʛʦ ʨʝʜʫʢʪʦʨʘ 
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ʛʜʝ qï ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʘʤʝʪʨʘ ʯʝʨʚʷʢʘ. 

ʇʨʠʤʝʯʘʥʠʝ: ɼʣʷ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʟʫʙʯʘʪʳʭ ʨʝʜʫʢʪʦ-                                                                    

ʨʦʚ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʠʥʠʤʘʝʪʩʷ ʤʝʞʦʩʝʚʦʝ ʨʘʩʩʪʦʷʥʠʝ ʪʠ-

ʭʦʭʦʜʥʦʡ ʩʪʫʧʝʥʠ. 

ʅʦʤʠʥʘʣʴʥʳʡ ʚʥʝʰʥʠʡ ʜʝʣʠʪʝʣʴʥʳʡ ʜʠʘʤʝʪʨ ʚʝʜʦʤʦʛʦ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ 
2ed  ʜʣʷ ʦʜʥʦʩʪʫ-

ʧʝʥʯʘʪʦʛʦ ʢʦʥʠʯʝʩʢʦʛʦ ʨʝʜʫʢʪʦʨʘ 

               22 zmd ee Ö=                                                                                

ʛʜʝ em  ï ʚʥʝʰʥʠʡ ʦʢʨʫʞʥʦʡ (ʨʘʩʯʝʪʥʳʡ) ʤʦʜʫʣʴ. 
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5.3. ʉʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʛʣʘʚʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʟʫʙʯʘʪʳʭ ʧʝʨʝʜʘʯ. 

 

ʅʠʞʝʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1 ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʛʣʘʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʫʙʯʘʪʳʭ ʧʝʨʝʜʘʯ 

ʷʚʣʷʶʪʩʷ ʙʘʟʦʡ ʜʣʷ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʪʝʭʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) ʨʝʜʫʢʪʦʨʦʚ. 

ʇʨʠʤʝʯʘʥʠʝ: 

ʊʘʙʣʠʮʘ 1 

ˉ ʧ/ʧ 

ʆ
ʙ
ʦ
ʟ
ʥ
ʘ
ʯ
ʝ
ʥ
ʠ
ʝ
 

ʛ
ʦ
ʩ
ʪ
ʠ
ʨ
ʫ
ʝ
ʤ
ʦ

 

ʛ
ʦ
 
ʧ
ʘ
ʨ
ʘ
ʤ
ʝ
ʪ
ʨ
ʘ

 

ʆʙʦʟʥʘʯʝʥʠʝ  

ɻʆʉʊʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ɻʆʉ-

ʊʘ 
ʈʷʜ ʧʘʨʘʤʝʪʨʘ 

1 wʘ  

ɻʆʉʊ 

2185-66 

ɻʆʉʊ 

2144-76 

ɿʥʘʯʝʥʠʝ ʤʝʞʦʩʝʚʳʭ 

ʨʘʩʩʪʦʷʥʠʡ, ʤʤ 

1-ʡ ʨʷʜ: 40; 50; 63; 80; 100; 

125; 160; 200; 250; 315; 400; 

é;2500. 

2-ʨʷʜ: 71; 90; 112; 140; 180; 

225; 280; 335; 450; é ;2240. 

2 2ed  
ɻʆʉʊ 

12289-76 

ʅʦʤʠʥʘʣʴʥʳʝ 

ɼʠʘʤʝʪʨʳ ʚʥʝʰʥʝʛʦ 

ʜʝʣʠʪʝʣʴʥʦʛʦ 

ʢʦʥʫʩʘ, ʤʤ 

1-ʡ ʨʷʜ: 50;63;80; 

100; 125;160; 200; 

250; 280; 315; 400; 

450; 500; é ; 1600. 

2-ʨʷʜ: 56; 71; 90; 112; 140; 

180; 225. 

3 yʚʘ 
ɻʆʉʊ 

2185-76 

ʂʦʵʬʬʠʮʠʝʥʪ ʰʠʨʠ-

ʥʳ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ 

yʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 
ʤʝʞʦʩʝʚʦʛʦ ʨʘʩʩʪʦʷ-

ʥʠʷ 

0,1; 0,125; 0,16; 0,2; 

0,25; 0,315; 0,4; 0,5; 

0,63; 0,8; 1,0; 1,25. 

4 

e

n

t

m

m

m

,

,

 
ɻʆʉʊ 

19672-74 
ʄʦʜʫʣʠ 

1-ʡ ʨʷʜ: 0,5; 0,6; 0,8; 

1,0;1,25; 1,5; 2,0; 2,5; 3; 4; 5; 

6; 8; 10; 12; 16; é 100 

2-ʡ ʨʷʜ: 0,55; 0,7; 0,9; 1,125; 

1,375; 2,25; 2,75; 3,5; 4,5; 

5,5; 7; 9; é 90 

5 q  
ɻʆʉʊ 

19672 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʠʘ-

ʤʝʪʨʘ ʯʝʨʚʷʢʘ 

1-ʡ ʨʷʜ: 8; 10; 12,5; 16; 20; 

25 

2- ʨʷʜ: 7,1; 9; 11,2; 12; 14; 

18; 22,4 

6 U  
ɻʆʉʊ 

2185-76 

ʅʦʤʠʥʘʣʴʥʳʝ ʧʝʨʝ-

ʜʘʪʦʯʥʳʝ ʯʠʩʣʘ U  

ʟʫʙʯʘʪʳʭ ʨʝʜʫʢʪʦʨʦʚ 

ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ 

1-ʡ ʨʷʜ: 1; 1,25; 1,6; 2; 3,15; 

4; 5; 6,3; 8; 10; 12,5 

2- ʨʷʜ: 1,12; 1,4; 1,8; 2,24; 

2,8; 3,55; 4,5; 6; 7,1; 9; 11,2 

7 U  
ɻʆʉʊ 

2144-76 

ʇʝʨʝʜʘʪʦʯʥʳʝ ʦʪ-

ʥʦʰʝʥʠʷ ʯʝʨʚʷʯʥʳʭ 

ʧʝʨʝʜʘʯ 

ʇʨʝʜʧʦʜʯʠʪʝʣʴʥʳʡ ʨʷʜ: 8; 

10; 12,5; 16; 20; 31,5; 40; 50; 

63 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ: 9; 11,2; 14; 
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18; 22,4; 28; 38,5; 45; 56; 68; 

71; 80 

8 

q

m

aw

 ɻʆʉʊ 

2144-76 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪ-

ʨʳ ʯʝʨʚʷʯʥʳʭ ʧʝʨʝ-

ʜʘʯ 

ʊʘʙʣʠʮʘ ʛʣʘʚʥʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʩ ʠʭ ʚʟʘʠʤʥʦʡ ʫʚʷʟʢʦʡ 

ʧʦ ʧ.1, 4, 5, 7 ʥʘʩʪʦʷʱʝʡ 

ʪʘʙʣʠʮʳ 

 

 

1. ʇʝʨʚʳʡ ʨʷʜ, ʧʨʠʚʝʜʝʥʥʳʡ ʚ ɻʆʉʊʘʭ, ʧʨʝʜʧʦʯʠʪʘʪʴ ʚʪʦʨʦʤʫ 

 2. ɺ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʭ ʨʝʜʫʢʪʦʨʘʭ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʳ ʥʝ ʪʦʣʴʢʦ ʦʙʱʝʝ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʨʝ-

ʜʫʢʪʦʨʘ nU1 , ʥʦ ʠ  ʧʝʨʝʜʘʪʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʪʫʧʝʥʝʡ ʨʝʜʫʢʪʦʨʘ         

                         ( nnUUU ,13,212 ...;;; - ). 

4. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʧʦʜʙʦʨ ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʤʳʭ ʨʝʜʫʢʪʦʨʦʚ. 

 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʤʳʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ, ʢʦʥʠʯʝʩʢʠʭ ʠ ʯʝʨʚʷʯʥʳʭ ʦʜʥʦ-

ʩʪʫʧʝʥʯʘʪʳʭ, ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ, ʢʦʥʠʯʝʩʢʦ - ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʨʝʜʫʢʪʦ-

ʨʦʚ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʳ ɻʆʉʊ 21426-75, ɻʆʉʊ 21435-75, ɻʆʉʊ 13563-68, ɻʆʉʊ 

20758-75 ʠ ʪʘʢ ʜʘʣʝʝ. 

ʉʪʘʥʜʘʨʪʥʳʝ ʨʝʜʫʢʪʦʨʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʪʠʧʘʤ, ʪʠʧʦʨʘʟʤʝʨʘʤ ʠ ʠʩʧʦʣʥʝʥʠʷʤ. ʇʦʜ-

ʨʦʙʥʝʝ ʦʙ ʵʪʦʤ ʩʤʦʪʨʠ ʚ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʩʪʘʥʜʘʨʪʘʭ. ʇʦʤʠʤʦ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʚʦʜʷʪʩʷ 

ʪʘʢʞʝ ʛʘʙʘʨʠʪʥʳʝ, ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʠ ʩʧʨʘʚʦʯʥʳʝ ʨʘʟʤʝʨʳ, ʘ ʪʘʢʞʝ ʚʝʩ, ʜʦʧʫʩʢʘʝʤʘʷ ʨʘʜʠʘʣʴ-

ʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʪʠʭʦʭʦʜʥʦʤ ʚʘʣʫ, ʚʳʩʦʪʳ ʦʩʝʡ ʚʨʘʱʝʥʠʷ ʚʘʣʦʚ ʨʝʜʫʢʪʦʨʦʚ, ʬʦʨʤʳ ʠ ʜʠʘʤʝʪʨʳ 

ʢʦʥʮʦʚ ʪʠʭʦʭʦʜʥʳʭ ʚʘʣʦʚ ʨʝʜʫʢʪʦʨʦʚ. 

ʇʦʜʙʦʨ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʜʫʢʪʦʨʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʘʩʯʝʪʥʦʛʦ ʤʦʤʝʥʪʘ PT  

ʥʘ ʪʠʭʦʭʦʜʥʦʤ ʚʘʣʫ ʨʝʜʫʢʪʦʨʘ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʚʨʘʱʘʶʱʝʛʦ ʤʦʤʝʥʪʘ HT  ʥʘ ʪʠʭʦʭʦʜʥʦʤ ʚʘʣʫ ʨʝ-

ʜʫʢʪʦʨʘ ʩʦʛʣʘʩʥʦ ɻʆʉʊʘ ʥʘ ʨʝʜʫʢʪʦʨ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʩʦʯʝʪʘʥʠʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ n  ʠ ʥʦ-

ʤʠʥʘʣʴʥʦʛʦ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ U . 

                                             

                                   5.ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ. 

 

5.1.ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʘʩʪʦʷʱʠʤ ʦʧʠʩʘʥʠʝʤ ʠ ʚʳʯʝʨʪʠʪʴ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʙʣʘʥʢʝ ʢ ʣʘʙʦʨʘʪʦʨ-

ʥʦʡ ʨʘʙʦʪʝ ʢʠʥʝʤʘʪʠʯʝʩʢʫʶ ʩʭʝʤʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ (ʯʝʨʚʷʯʥʦʛʦ, ʢʦʥʠʯʝʩʢʦʛʦ, ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ 

ʩʦʦʩʥʦʛʦ, ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ  ʧʦ ʨʘʟʚʝʨʥʫʪʦʡ ʩʭʝʤʝ ʨʝʜʫʢʪʦʨʦʚ). ʅʘʥʝʩʪʠ ʥʘ ʩʭʝʤʳ ʦʙʦʟʥʘʯʝʥʠʷ 

ʢʦʣʝʩ, ʚʘʣʦʚ, ʤʝʞʦʩʝʚʳʭ ʨʘʩʩʪʦʷʥʠʡ (ʚʥʝʰʥʠʭ ʜʝʣʠʪʝʣʴʥʳʭ ʦʢʨʫʞʥʦʩʪʝʡ ʜʣʷ ʢʦʥʠʯʝʩʢʦʛʦ ʨʝʜʫʢ-

ʪʦʨʘ). ʋʢʘʟʘʪʴ ʙʫʢʚʘʤʠ ɹ ʠ ʊ ʢʦʥʮʳ ʙʳʩʪʨʦʭʦʜʥʦʛʦ ʠ ʪʠʭʦʭʦʜʥʦʛʦ ʚʘʣʦʚ. 

5.2.ʀʟʤʝʨʠʪʴ ʛʘʙʘʨʠʪʥʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʨʝʜʫʢʪʦʨʘ. 

5.3.ʇʨʦʠʟʚʝʩʪʠ ʨʘʟʙʦʨʢʫ ʨʝʜʫʢʪʦʨʦʚ ʠ ʜʣʷ ʢʘʞʜʦʛʦ ʨʝʜʫʢʪʦʨʘ ʦʧʨʝʜʝʣʠʪʴ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ 

ʠʣʠ ʨʘʩʯʝʪʘ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- ʏʠʩʣʦ ʟʫʙʴʝʚ ʠ ʢʦʣʝʩ (ʯʠʩʣʦ ʟʘʭʦʜʦʚ ʯʝʨʚʷʢʘ ʠ ʯʠʩʣʦ ʟʫʙʴʝʚ ʯʝʨʚʷʯʥʦʛʦ ʢʦʣʝʩʘ) 

- ʄʝʞʦʩʝʚʳʝ ʨʘʩʩʪʦʷʥʠʷ (ʥʦʤʠʥʘʣʴʥʳʝ ʜʠʘʤʝʪʨʳ ʚʥʝʰʥʠʭ ʜʝʣʠʪʝʣʴʥʳʭ ʜʠʘʤʝʪʨʦʚ ʜʣʷ ʢʦ-

ʥʠʯʝʩʢʠʭ ʢʦʣʝʩ) ʩʪʫʧʝʥʝʡ ʨʝʜʫʢʪʦʨʦʚ. 

- ʇʝʨʝʜʘʪʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʪʫʧʝʥʝʡ ʠ ʦʙʱʠʝ ʧʝʨʝʜʘʪʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʨʝʜʫʢʪʦ-

ʨʦʚ. 

-  ʈʘʩʯʝʪʥʳʝ ʤʦʜʫʣʠ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ. 

- ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʂʇɼ ʨʝʜʫʢʪʦʨʦʚ. 



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  
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ʀʟʤʝʨʝʥʥʳʝ ʠʣʠ ʧʦʣʫʯʝʥʥʳʝ  ʨʘʩʯʝʪʦʤ ʧʘʨʘʤʝʪʨʳ ʦʢʨʫʛʣʠʪʴ ʜʦ ʙʣʠʞʘʡʠhʭ ʩʪʘʥʜʘʨʪʥʳʭ, 

ʥʘʥʝʩʪʠ ʠʭ ʥʘ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʭʝʤʳ  ʠ ʚ ʪʘʙʣʠʮʳ  ʙʣʘʥʢʘ ʦʪʯʝʪʘ. ʆʧʨʝʜʝʣʠʪʴ ʦʪʢʣʦʥʝʥʠʷ ʚʳʰʝ-

ʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʟʥʘʯʝʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ɻʆʉʊʘʭ. 

5.4. ɺʳʧʦʣʥʠʪʴ ʵʩʢʠʟ ʦʜʥʦʛʦ ʠʟ ʩʙʦʨʦʯʥʦʛʦ ʫʟʣʦʚ (ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʳ) ʜʣʷ ʢʘʞʜʦʛʦ ʨʝʜʫʢ-

ʪʦʨʘ ʥʘ ʙʣʘʥʢʝ ʦʪʯʝʪʘ ʢ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ  ʧʦ ʫʢʘʟʘʥʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ 

ɽʉʂɼ. 

5.5. ʉʦʩʪʘʚʠʪʴ ʩʧʝʮʠʬʠʢʘʮʠʶ ʚʳʧʦʣʥʝʥʥʦʛʦ ʩʙʦʨʦʯʥʦʛʦ ʫʟʣʘ ʥʘ ʙʣʘʥʢʝ  ʦʪʯʝʪʘ ʢ ʣʘʙʦʨʘʪʦʨ-

ʥʦʡ ʨʘʙʦʪʝ. ʇʨʠ ʵʪʦʤ ʥʦʤʝʨʘ ʧʦʟʠʮʠʡ ʥʘ ʵʩʢʠʟʝ ʫʟʣʘ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦʟʠʮʠʷʤ ʚ ʩʧʝʮʠ-

ʬʠʢʘʮʠʠ. 

 

 

6. ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ. 

 

6.1. ʅʘʟʦʚʠʪʝ ʠ ʧʨʠʚʝʜʠʪʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʭʦʜʷʱʠʭ ʚ ʪʝʭʥʠʯʝ-

ʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʝʜʫʢʪʦʨʘ. 

6.2. ʅʘʟʥʘʯʝʥʠʝ ʩʤʦʪʨʦʚʦʛʦ ʦʢʥʘ, ʦʪʜʫʰʠʥʳ, ʱʫʧʘ (ʤʘʩʣʦʫʢʘʟʘʪʝʣʷ), ʙʦʙʳʰʝʢ, ʥʠʞʥʝʛʦ 

ʬʣʘʥʮʘ ʢʦʨʧʫʩʘ ʨʝʜʫʢʪʦʨʘ? 

6.3. ɼʣʷ ʯʝʛʦ ʠ ʥʘ ʢʘʢʦʡ ʩʪʘʜʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʪʘʚʷʪʩʷ ʰʪʠʬʪʳ ʤʝʞʜʫ ʢʨʳʰʢʦʡ ʠ ʢʦʨʧʫʩʦʤ 

ʨʝʜʫʢʪʦʨʘ? 

5.4. ʂʘʢ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʚ ʩʦʝʜʠʥʝʥʠʠ ʧʦ ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʝʤʘ ʨʝʜʫʢʪʦʨʘ? 

6.5. ʂʘʢʠʝ ʤʝʨʳ ʧʨʝʜʫʧʨʝʞʜʘʶʪ ʩʘʤʦʦʪʚʠʥʯʠʚʘʥʠʝ ʢʨʝʧʝʞʥʳʭ  ʜʝʪʘʣʝʡ ʨʝʜʫʢʪʦʨʘ? 

6.6. ʂʘʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʤʝʥʘ ʩʤʘʟʢʠ ʚ ʨʝʜʫʢʪʦʨʝ? 

6.7. ʂʘʢʠʝ ʜʝʪʘʣʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʝʨʝʜʘʯʫ ʚʨʘʱʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʩ ʦʜʥʦʛʦ ʥʘ ʜʨʫʛʦʡ ʚʘʣ ʨʝ-

ʜʫʢʪʦʨʘ? 

6.8. ʂʘʢʠʝ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩʦʙʨʘʥ-

ʥʦʛʦ ʨʝʜʫʢʪʦʨʘ ʠ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ? 

6.9. ʀʟ ʢʘʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʦʨ ʪʠʧʘ ʧʦʜʰʠʧʥʠʢʦʚ?  

6.10. ʇʨʠʚʝʜʠʪʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʛʦ ʨʝʜʫʢ-

ʪʦʨʘ.  

6.11. ʇʨʠʚʝʜʠʪʝ ʟʘʚʠʩʠʤʦʩʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ ʦʜʥʦ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʛʦ 

ʨʝʜʫʢʪʦʨʘ. 

6.12. ʇʨʠʚʝʜʠʪʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʂʇɼ ʦʜʥʦ- ʠ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʛʦ ʨʝʜʫʢʪʦʨʘ? 

6.13. ʇʨʠʚʝʜʠʪʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʘʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʷʤʦʟʫʙʳʭ ʠ ʢʦʩʦʟʫʙʳʭ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ, ʢʦʥʠʯʝʩʢʠʭ ʠ ʯʝʨʚʷʯʥʳʭ ʧʝʨʝʜʘʯ. ʂʘʢʠʝ ʠʟ ʥʠʭ ʩʪʘʥʜʘʨʪʠʟʫʶʪʩʷ? 

6.14. ʇʝʨʝʯʠʩʣʠʪʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʠ ʩʪʘʥʜʘʨʪʥʳʝ ʜʝʪʘʣʠ ʨʝʜʫʢʪʦʨʘ. ʅʘ ʢʘʢʠʝ ʠʟ ʥʠʭ ʚʳʧʦʣ-

ʥʷʶʪʩʷ ʯʝʨʪʝʞʠ? 

6.15. ʇʨʠʚʝʜʠʪʝ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʜʝʪʘʣʝʡ ʨʝʜʫʢʪʦʨʘ 

ʠ ʪʨʝʙʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ  ʨʝʜʫʢʪʦʨʦʚ. 

6.16.ʅʘʟʦʚʠʪʝ ʠ ʦʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʦʩʥʦʚʥʳʝ ʩʭʝʤʳ ʫʩʪʘʥʦʚʢʠ ʚʘʣʦʚ ʚ  ʧʦʜʰʠʧʥʠʢʦʚʳʭ ʫʟʣʘʭ. 

6.17.ʂʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʦʚʢʘ ʠ ʩʤʘʟʢʘ ʧʦʜʰʠʧʥʠʢʦʚ? ʂʘʢʠʝ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʠ ʩʤʘʟʢʠ ʧʦʜʰʠʧʥʠʢʦʚ? ʅʘʟʦʚʠʪʝ ʢʨʠʪʝʨʠʡ ʜʣʷ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ 

ʩʤʘʟʢʠ  ʧʦʜʰʠʧʥʠʢʦʚ? 

6.18.ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʩʤʘʟʢʠ ʟʫʙʯʘʪʳʭ ʠ ʯʝʨʚʷʯʥʳʭ ʟʘʮʝʧʣʝʥʠʡ. 

6.19.ʂʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʙʝʨʫʪʩʷ ʟʘ ʦʩʥʦʚʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʨ-

ʧʫʩʘ ʨʝʜʫʢʪʦʨʘ ʠ ʜʠʘʤʝʪʨʦʚ ʢʨʝʧʝʞʥʳʭ ʜʝʪʘʣʝʡ? 

6.20. ʂʘʢʠʝ ʨʘʟʤʝʨʳ ʧʨʦʩʪʘʚʣʷʶʪʩʷ ʥʘ ʦʙʱʠʭ ʚʠʜʘʭ ʠ ʩʙʦʨʦʯʥʳʭ ʯʝʨʪʝʞʘʭ ʫʟʣʦʚ ʨʝʜʫʢʪʦ-

ʨʦʚ? 

6.21. ʅʘʟʦʚʠʪʝ ʩʪʝʧʝʥʠ ʪʦʯʥʦʩʪʠ ʠ ʚʠʜʳ ʩʦʧʨʷʞʝʥʠʡ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ?  



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 
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ʉʢʦʣʴʢʦ ʠʭ? 

6.22. ʅʘʟʦʚʠʪʝ ʧʦʜʰʠʧʥʠʢʦʚʳʝ ʧʦʩʘʜʢʠ ʠ ʩʧʦʩʦʙʳ ʠʭ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘ ʯʝʨʪʝʞʘʭ. 

6.23. ʇʝʨʝʯʠʩʣʠʪʝ ʧʦʩʘʜʢʠ ʚ ʩʦʧʨʷʞʝʥʠʷʭ ʚʘʣʘ ʩ ʟʫʙʯʘʪʳʤʠ ʢʦʣʝʩʘʤʠ, ʧʦʣʫʤʫʬʪʘʤʠ, ʰʢʠʚʘ-

ʤʠ, ʟʚʝʟʜʦʯʢʘʤʠ. 

6.24. ʇʝʨʝʯʠʩʣʠʪʝ ʧʦʩʘʜʢʠ ʚ ʰʧʦʥʦʯʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ. 

6.25. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʦʙʦʟʥʘʯʝʥʠʝ ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʤʳʭ ʨʝʜʫʢʪʦʨʦʚ. 

6.26. ʂʘʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʜʙʦʨ ʩʪʘʥʜʘʨʪʥʳʭ ʨʝʜʫʢʪʦʨʦʚ? 

6.27. ʅʘʟʦʚʠʪʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʨʝʜʫʢʪʦʨʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʠʥʝʤʘ-

ʪʠʯʝʩʢʠʤ ʩʭʝʤʘʤ. 

6.28. ʅʘʟʦʚʠʪʝ ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʢʦʩʦʟʫʙʳʭ ʧʝʨʝʜʘʯ ʧʝʨʝʜ ʧʨʷʤʦ-

ʟʫʙʳʤʠ. 

6.29. ʂʘʢʠʝ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʮʝʧʣʝʥʠʷ ʢʦʥʠʯʝ-

ʩʢʠʭ ʢʦʣʝʩ ʠ ʯʝʨʚʷʯʥʦʛʦ ʟʘʮʝʧʣʝʥʠʷ? 

6.30. ʂʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʯʝʨʚʷʯʥʦʛʦ ʢʦʣʝʩʘ ʠ ʯʝʨʚʷʢʘ? 

6.31. ʇʦʯʝʤʫ ʜʣʷ ʯʝʨʚʷʯʥʦʛʦ ʨʝʜʫʢʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʪʝʧʣʦʚʦʡ ʨʘʩʯʝʪ? ʂʘʢʠʝ ʩʧʦ-

ʩʦʙʳ ʩʫʱʝʩʪʚʫʶʪ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʯʝʨʚʷʯʥʦʛʦ ʨʝʜʫʢʪʦʨʘ? 
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1. ʎʝʣʴ ʨʘʙʦʪʳ 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠ ʨʘʩʯʝʪʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ) ʯʝʨ-

ʚʷʯʥʦʛʦ ʨʝʜʫʢʪʦʨʘ. 

 

2. ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʠʥʩʪʨʫʤʝʥʪ 

 

2.1. ʋʩʪʘʥʦʚʢʘ ʊʄʄ-39 ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʂʇɼ ʯʝʨʚʷʯʥʦʛʦ ʨʝʜʫʢʪʦʨʘ. 

2.2. ʊʘʨʠʨʦʚʦʯʥʳʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚ ʩʦʩʪʘʚʝ: ʠʥʜʠʢʘʪʦʨ ʯʘʩʦʚʦʛʦ ʪʠʧʘ (ɻʆʉʊ 577-61, ʮʝʥʘ 

ʜʝʣʝʥʠʷ 0,01, ʰʢʘʣʘ 0-200) ï 2ʰʪ, ʨʳʯʘʛ ʜʣʠʥʦʡ 1l =350ʤʤ, ʨʳʯʘʛ ʜʣʠʥʦʡ 2l =900ʤʤ, ʛʨʫʟ ʚʝʩʦʤ 

1Q= 2 ʅ, ʛʨʫʟ ʚʝʩʦʤ 2Q = 20 ʅ. 

 

3. ʆʧʠʩʘʥʠʝ ʫʩʪʘʥʦʚʢʠ ʊʄʄ-39 

 

ʋʩʪʘʥʦʚʢʘ, ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʘ ʨʠʩ. 8.1 ʩʦʩʪʦʠʪ ʠʭ ʧʨʠʚʦʜʘ (ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʠ ʤʫʬʪʳ), ʯʝʨ-

ʚʷʯʥʦʛʦ ʨʝʜʫʢʪʦʨʘ ʠ ʥʘʛʨʫʟʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʪʦʨʤʦʟʥʦʛʦ ʪʠʧʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 8.1. 

 

 

http://www.detalmach.ru/


ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  

 

126 
 

ʇʦʜʚʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʢ ʧʨʠʚʦʜʫ ʫʩʪʘʥʦʚʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʝʜʠʥʠʪʝʣʴʥʳʤ ʰʥʫʨʦʤ, 

ʚʢʣʶʯʘʝʤʳʤ ʚ ʮʝʧʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʥʘʧʨʷʞʝʥʠʝʤ 220ɺ. ʇʫʩʢ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʘʢʝʪʥʳʤ ʚʳʢʣʶʯʘʪʝʣʝʤ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʥʘʞʘʪʠʝʤ ʧʫʩʢʦʚʦʡ ʢʥʦʧʢʠ ʚ ʪʝʯʝʥʠʠ ʪʨʝʭ ʩʝʢʫʥʜ, 

ʧʦʢʘ ʜʚʠʛʘʪʝʣʴ ʥʝ ʥʘʙʝʨʝʪ ʦʙʦʨʦʪʳ. ʆʩʪʘʥʘʚʣʠʚʘʶʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʧʦʚʦʨʦʪʦʤ ʨʫʯʢʠ ʧʘʢʝʪʥʦ-

ʛʦ ʚʳʢʣʶʯʘʪʝʣʷ. 

ʉʪʘʪʦʨ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ I ʫʩʪʘʥʦʚʣʝʥ ʚ ʰʘʨʠʢʦʧʦʜʰʠʧʥʠʢʦʚʳʭ ʦʧʦʨʘʭ 2 ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦ ʤʦʞʝʪ ʚʨʘʱʘʪʴʩʷ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ ʚʤʝʩʪʝ ʩ ʨʦʪʦʨʦʤ. ʇʘʣʴʮʝʤ 3 ʩʪʘʪʦʨ ʫʧʠʨʘʝʪʩʷ ʚ ʧʣʦʩʢʫʶ 

ʧʨʫʞʠʥʫ 4, ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʫʶ ʥʘ ʦʩʥʦʚʘʥʠʠ ʫʩʪʘʥʦʚʢʠ. ʇʨʫʞʠʥʘ 4 ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ. 

ʏʝʨʚʷʯʥʳʡ ʨʝʜʫʢʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭʟʘʭʦʜʥʦʛʦ ʯʝʨʚʷʢʘ 5 ʠ ʯʝʨʚʷʯʥʦʛʦ ʢʦʣʝʩʘ 6, ʫʩʪʘʥʦʚʣʝʥ-

ʥʳʭ ʥʘ ʰʘʨʠʢʦʧʦʜʰʠʧʥʠʢʦʚʳʭ ʦʧʦʨʘʭ ʚ ʢʦʨʧʫʩʝ ʨʝʜʫʢʪʦʨʘ. 

ɺʘʣ 7 ʯʝʨʚʷʢʘ 5 ʧʨʠ ʧʦʤʦʱʠ ʤʫʬʪʳ 8 ʩʦʝʜʠʥʝʥ ʩ ʚʘʣʦʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. ʅʘ ʚʘʣʫ 9 ʯʝʨʚʯ̫-

ʥʦʛʦ ʢʦʣʝʩʘ 6 ʞʝʩʪʢʦ ʧʦʩʘʞʝʥ ʰʢʠʚ 10, ʦʭʚʘʪʳʚʘʝʤʳʡ  ʙʫʛʝʣʷʤʠ 11 ʠ 12, ʠʤʝʶʱʠʤʠ ʪʦʨʤʦʟʥʳʝ 

ʢʦʣʦʜʢʠ, ʩʦʝʜʠʥʝʥʥʳʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʰʘʨʥʠʨʦʤ 13, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʩ ʧʦʤʦ-

ʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʚʠʥʪʘ 14, ʛʘʡʢʠ 15, ʧʨʫʞʠʥʳ 16 ʠ ʤʘʭʦʚʠʯʢʘ 17. 

ɺʳʰʝʫʢʘʟʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʤʦʥʪʠʨʦʚʘʥʦ ʚ ʩʪʘʢʘʥʝ 18, ʢʦʪʦʨʳʡ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥ ʥʘ ʙʫʛʝʣʝ 12 ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʞʠʤ ʰʢʠʚʘ 10 ʤʝʞʜʫ ʪʦʨʤʦʟʥʳʤʠ ʢʦʣʦʜʢʘʤʠ. 

ɺʝʣʠʯʠʥʫ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʪʦʨʤʦʟʥʳʭ ʢʦʣʦʜʦʢ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʚʨʘʱʝʥʠʝʤ ʤʘʭʦʚʠʯʢʘ 17, 

ʪʝʤ ʩʘʤʳʤ, ʩʦʟʜʘʚʘʷ ʨʘʟʣʠʯʥʳʝ ʥʘʛʨʫʟʦʯʥʳʝ (ʪʦʨʤʦʟʥʳʝ) ʤʦʤʝʥʪʳ. 

ʅʠʞʥʠʡ ʙʫʛʝʣʴ 12 ʧʘʣʴʮʝʤ 18 ʫʧʠʨʘʝʪʩʷ ʚ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʫʶ ʥʘ ʦʩʥʦʚʘʥʠʠ ʫʩʪʘʥʦʚʢʠ 

ʧʣʦʩʢʫʶ ʧʨʫʞʠʥʫ 19, ʢʦʪʦʨʘʷ ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʦʚʤʝʩʪʥʦʤʫ ʚʨʘʱʝʥʠʶ ʰʢʠʚʘ 10 ʠ ʪʦʨʤʦʟʘ. ʇʨʠ 

ʚʢʣʶʯʝʥʠʠ ʫʩʪʘʥʦʚʢʠ ʚʘʣʦʤ ʜʚʠʛʘʪʝʣʷ 1 ʩʦʟʜʘʝʪʩʷ ʢʨʫʪʷɦ ʠʡ ʤʦʤʝʥʪ, ʧʝʨʝʜʘʚʘʝʤʳʡ ʧʦʩʨʝʜʩʪʚʦʤ 

ʤʫʬʪʳ 8, ʚʘʣʘ 7 ʠ ʯʝʨʚʷʯʥʦʡ ʧʘʨʳ 5,6 ʥʘ ʰʢʠʚ 10. 

ɺʩʣʝʜʩʪʚʠʝ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʚʨʘʱʝʥʠʠ ʩʠʣ ʪʨʝʥʠʷ ʤʝʞʜʫ ʰʢʠʚʦʤ 10 ʠ ʢʦʣʦʜʢʘʤʠ ʪʦʨʤʦʟʘ 

ʧʦʷʚʣʷʝʪʩʷ ʪʦʨʤʦʟʥʦʡ ʤʦʤʝʥʪ 2ʊ, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪʩʷ ʧʨʫʞʠʥʝ 19 ʧʦʩʨʝʜʩʪʚʦʤ ʧʘʣʴʮʘ 18 ʠ ʠʟ-

ʛʠʙʘʝʪ ʝʝ. 

ʆ ʚʝʣʠʯʠʥʝ ʪʦʨʤʦʟʥʦʛʦ ʤʦʤʝʥʪʘ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʠʥʜʠʢʘʪʦʨʘ 20, ʝʩʣʠ ʧʨʝʜʚʘ-

ʨʠʪʝʣʴʥʦ ʧʨʦʪʘʨʠʨʦʚʘʪʴ ʧʨʫʞʠʥʫ 19. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʪʦʨʤʦʟʥʦʛʦ ʤʦʤʝʥʪʘ 2ʊ  ʥʘ ʩʪʘʪʦʨʝ  ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 1 

ʚʦʟʥʠʢʘʝʪ ʨʝʘʢʪʠʚʥʳʡ ʤʦʤʝʥʪ 1ʊ, ʩʪʨʝʤʷʱʠʡʩʷ ʧʦʚʝʨʥʫʪʴ ʩʪʘʪʦʨ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʪʠʚʦʧʦʣʦʞ-

ʥʦʤ ʚʨʘʱʝʥʠʶ ʨʦʪʦʨʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. ʕʪʦʪ ʨʝʘʢʪʠʚʥʳʡ ʤʦʤʝʥʪ 1ʊ ʧʝʨʝʜʘʝʪʩʷ ʧʨʫʞʠʥʝ 4 ʠ ʠʟ-

ʛʠʙʘʝʪ ʝʝ. ɺʝʣʠʯʠʥʘ ʤʦʤʝʥʪʘ 1ʊ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʥʜʠʢʘʪʦʨʘ 21, ʝʩʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʨʦʪʘʨʠʨʦʚʘʪʴ ʧʨʫʞʠʥʫ 4. 

 

                                  3.1.  ʇʦʨʷʜʦʢ ʪʘʨʠʨʦʚʢʠ ʧʣʦʩʢʠʭ ʧʨʫʞʠʥ 

 

ʇʨʠ ʦʩʪʘʥʦʚʣʝʥʥʦʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝ ʥʘ ʛʦʣʦʚʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʚʠʥʪʦʚ 22, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʥʘ ʪʦʨʮʝʚʦʡ ʩʪʦʨʦʥʝ ʩʪʘʪʦʨʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ (ʩʦ ʩʪʦʨʦʥʳ ʤʫʬʪʳ), ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʤʘʣʳʡ ʨʳʯʘʛ 

ʠ ʥʘ ʥʝʛʦ ʧʦʤʝʱʘʶʪ ʛʨʫʟ ʚʝʩʦʤ ʅQ 21= . ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʤʦʤʝʥʪʘ, ʨʘʟʚʠʚʘʝʤʦʛʦ ʛʨʫʟʦʤ, ʩʪʘʪʦʨ 

ʜʝʬʦʨʤʠʨʫʝʪ ʧʨʫʞʠʥʫ 4. ʉʪʨʝʣʢʘ ʠʥʜʠʢʘʪʦʨʘ 21 ʧʨʠ ʵʪʦʤ ʦʪʢʣʦʥʷʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ 1h .  

ʇʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʛʨʫʟʘ 1Q  ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ 1l  ʦʪ ʦʩʠ ʟʘʢʨʝʧʣʝ-

ʥʠʷ ʤʘʣʦʛʦ ʨʳʯʘʛʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʷʜ ʟʥʘʯʝʥʠʡ ʧʨʦʛʠʙʦʚ ʧʨʫʞʠʥʳ 4, ʚʳʨʘʞʝʥʥʳʭ ʚ ʧʦʢʘʟʘʥʠʷʭ 

1h  ʠʥʜʠʢʘʪʦʨʘ 21. 
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ʋʤʥʦʞʘʷ ʚʝʩ ʛʨʫʟʘ 1Q  ʥʘ ʨʘʩʩʪʦʷʥʠʝ 1l , ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʷʜ ʟʥʘʯʝʥʠʡ ʤʦʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠ-

ʤʳʭ ʜʣʷ ʪʘʨʠʨʦʚʦʯʥʦʛʦ ʛʨʘʬʠʢʘ ʧʨʫʞʠʥʳ 4. ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʧʨʠ ʦʩʪʘʥʦʚʣʝʥʥʦʤ ʵʣʝʢʪʨʦʜʚʠʛʘ-

ʪʝʣʝ 1 ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʘʨʠʨʦʚʢʘ ʧʨʫʞʠʥʳ 19. ɼʣʷ ʵʪʦʛʦ ʙʫʛʝʣʠ 11 ʠ 12 ʧʦʩʨʝʜʩʪʚʦʤ ʤʘʭʦʚʠʯʢʘ 17 

ʨʘʟʲʝʜʠʥʷʶʪʩʷ (ʚʠʥʪ 14 ʤʘʭʦʚʠʯʢʘ 17 ʚʳʚʠʥʯʠʚʘʝʪʩʷ ʠʟ ʛʘʡʢʠ 15) ʠ ʦʪʢʠʜʳʚʘʝʪʩʷ ʚʚʝʨʭ ʠ ʚʧʨʘʚʦ. 

ʅʘ ʦʩʴ 23 ʚʘʣʘ 9 ʪʦʨʤʦʟʥʦʛʦ ʰʢʠʚʘ 10 ʥʘʩʘʞʠʚʘʝʪʩʷ ʙʦʣʴʰʦʡ ʨʳʯʘʛ, ʠʤʝʶʱʠʡ ʬʦʨʤʫ ʫʛʦʣʴʥʠʢʘ. 

ɺʝʨʪʠʢʘʣʴʥʦʝ ʨʝʙʨʦ ʨʳʯʘʛʘ ʯʝʨʝʟ ʨʝʛʫʣʠʨʫʝʤʳʡ ʧʘʣʝʮ 18 ʙʫʛʝʣʷ 12 ʫʧʠʨʘʝʪʩʷ ʚ ʧʨʫʞʠʥʫ 19, 

ʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʨʝʙʨʦ ʙʦʣʴʰʦʛʦ ʨʳʯʘʛʘ ʧʦʤʝʱʘʝʪʩʷ ʛʨʫʟ ʚʝʩʦʤ ʅ202=Q . 

ʄʦʤʝʥʪ ʦʪ ʵʪʦʛʦ ʛʨʫʟʘ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʧʨʫʞʠʥʫ 19, ʚʳʟʳʚʘʷ ʝʸ ʠʟʛʠʙ. ʉʪʨʝʣʢʘ ʠʥʜʠʢʘʪʦʨʘ 20 

ʧʨʠ ʵʪʦʤ ʦʪʢʣʦʥʷʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ 2h . ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʛʨʫʟʘ 2Q  ʥʘ ʨʘʟ-

ʣʠʯʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ 2l  ʦʪ ʦʩʠ ʟʘʢʨʝʧʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʨʳʯʘʛʘ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʷʜ ʟʥʘʯʝʥʠʡ ʧʨʦ-

ʛʠʙʦʚ ʧʨʫʞʠʥʳ 19, ʚʳʨʘʞʝʥʥʳʭ ʚ ʧʦʢʘʟʘʥʠʷʭ 2h  ʠʥʜʠʢʘʪʦʨʘ 20. ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʧʝʨʚʳʤ ʩʣʫʯʘʝʤ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʷʜ ʟʥʘʯʝʥʠʡ ʤʦʤʝʥʪʦʚ ʜʣʷ ʪʘʨʠʨʦʚʦʯʥʦʛʦ ʛʨʘʬʠʢʘ ʧʨʫʞʠʥʳ 12. 

                    

3.2. ʇʦʨʷʜʦʢ ʩʦʟʜʘʥʠʷ ʥʘʛʨʫʟʦʯʥʳʭ (ʪʦʨʤʦʟʥʳʭ) ʤʦʤʝʥʪʦʚ ʥʘ ʪʦʨʤʦʟʥʦʤ ʰʢʠʚʝ 

 

ʇʨʠ ʨʘʟʚʝʜʝʥʥʳʭ ʙʫʛʝʣʷʭ 11 ʠ 12 ʥʘʛʨʫʟʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚʢʣʶʯʘʝʪʩʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʠ ʚ 

ʪʝʯʝʥʠʝ 3-5 ʤʠʥʫʪ ʧʨʦʛʨʝʚʘʝʪʩʷ ʯʝʨʚʷʯʥʳʡ ʨʝʜʫʢʪʦʨ. 

ʀʥʜʠʢʘʪʦʨʳ 20 ʠ 21 ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʥʫʣʴ. ɺʨʘʱʝʥʠʝʤ ʤʘʭʦʚʠʯʢʘ 17 ʙʫʛʝʣʝʤ 11 ʠ 12 

ʩʙʣʠʞʘʶʪʩʷ. ɿʘ ʩʯʝʪ ʩʠʣ ʪʨʝʥʠʷ, ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʩʦʟʜʘʝʪʩʷ ʥʘʛʨʫʟʦʯʥʳʡ (ʪʦʨʤʦʟʥʦʡ) ʤʦ-

ʤʝʥʪ 2ʊ  ʥʘ ʰʢʠʚʝ 10 ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʝʘʢʪʠʚʥʳʡ ʤʦʤʝʥʪ 1ʊ ʩʪʘʪʦʨʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 1.  

ʀʟʤʝʥʷʷ ʩʪʝʧʝʥʴ ʧʨʠʞʘʪʠʷ ʪʦʨʤʦʟʥʳʭ ʢʦʣʦʜʦʢ ʢ ʰʢʠʚʫ 10 ʧʫʪʝʤ ʚʨʘʱʝʥʠʷ ʤʘʭʦʚʠʯʢʘ 17, 

ʩʦʟʜʘʶʪ ʨʘʟʣʠʯʥʳʝ ʥʘʛʨʫʟʦʯʥʳʝ ʤʦʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʧʨʫʞʠʥʫ 19, ʚʳʟʳʚʘʷ ʝʸ ʠʟʛʠʙ. 

ʆ ʚʝʣʠʯʠʥʝ ʪʦʨʤʦʟʥʦʛʦ (ʥʘʛʨʫʟʦʯʥʦʛʦ) ʤʦʤʝʥʪʘ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʧʦʢʘʟʘʥʠʷʤ 2h  ʠʥʜʠʢʘʪʦ-

ʨʘ 20.  

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʟʘʤʝʨʳ ʧʦʢʘʟʘʥʠʡ 2h  ʠʥʜʠʢʘʪʦʨʘ 20, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʣʠʯ-

ʥʳʤ ʩʦʟʜʘʚʘʝʤʳʤ ʥʘʛʨʫʟʦʯʥʳʤ (ʪʦʨʤʦʟʥʳʤ) ʤʦʤʝʥʪʘʤ 2ʊ  ʥʘ ʰʢʠʚʝ 10 ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʦʨʠʝʥʪʠ-

ʨʦʚʦʯʥʳʭ ʧʦʢʘʟʘʥʠʷʭ 1h  ʠʥʜʠʢʘʪʦʨʘ 21: 5,10,15,20,25,30,35,40, ʜʝʣʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʚʝʣʠ-

ʯʠʥʫ ʨʝʘʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʘ 1ʊ ʩʪʘʪʦʨʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʯʠʩʣʝʥʥʦ ʨʘʚʥʫʶ ʟʥʘʯʝʥʠʶ ʤʦʤʝʥʪʘ ʥʘ 

ʚʘʣʫ ʜʚʠʛʘʪʝʣʷ. 

                                

3.3. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫʩʪʘʥʦʚʢʠ 

 

ʅʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʫʩʪʘʥʦʚʢʠ 18,0=ʈ ʢɺʪ. 

ʅʦʤʠʥʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 1420=ʧ ʦʙ/ʤʠʥ. 

ʄʦʜʫʣʴ ʯʝʨʚʷʯʥʦʡ ʧʝʨʝʜʘʯʠ 2=m ʤʤ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʠʘʤʝʪʨʘ ʯʝʨʚʷʢʘ 16=q . 

ʏʠʩʣʦ ʟʘʭʦʜʦʚ ʯʝʨʚʷʢʘ 31=z . 

ʇʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʨʝʜʫʢʪʦʨʘ 2812=U . 

ʄʘʪʝʨʠʘʣ ʚʝʥʮʘ ʯʝʨʚʷʯʥʦʛʦ ʢʦʣʝʩʘ ï ʦʣʦʚʷʥʠʩʪʘʷ  ʙʨʦʥʟʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʪʚʝʨʜʦʩʪʴ ʯʝʨʚʷʢʘ ï  ʩʪʘʣʴ, 45>ʅRC . 

 

4. ʄʝʭʘʥʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ 



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 
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ʄʝʭʘʥʠʯʝʩʢʠʤ (ʂʇɼ) ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʳ ʨʘʙʦʪʳ (ʤʦʱʥʦʩʪʠ) ʩʠʣ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʢ ʨʘʙʦʪʝ (ʤʦʱʥʦʩʪʠ) ʚʩʝʭ ʜʚʠʞʫʱʠʭ ʩʠʣ ʟʘ ʚʨʝʤʷ ʫʩʪʘʥʦʚʠʚ-

ʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ. 
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ʛʜʝ ʜʧʩɸɸ , ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʙʦʪʘ ʩʠʣ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʠ ʜʚʠʞʫʱʠʭ ʩʠʣ, 

ʢɼʞ/ʩ; 

       ʜʧʩʈʈ , ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʱʥʦʩʪʠ ʩʠʣ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʠ ʜʚʠʞʫʱʠʭ ʩʠʣ, 

ʢɺʪ; 

21 ,ʊʊ ï  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʤʝʥʪʳ ʥʘ ʚʘʣʘʭ ʯʝʨʚʷʢʘ ʠ ʯʝʨʚʷʯʥʦʛʦ ʢʦʣʝʩʘ                               

ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʜʚʠʞʝʥʠʠ, ʅĀʤ; 

30

1
1

ʧÖ
=
p

w  ï  ʥʦʤʠʥʘʣʴʥʘʷ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ (ʯʝʨʚʷʢʘ), 

ʨʘʜ/ʩ; 

14201 ==ʧʧ ï ʥʦʤʠʥʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ (ʯʝʨʚʷʢʘ), ʦʙ/ʤʠʥ; 

30

2
2

ʧÖ
=
p

w ï ʥʦʤʠʥʘʣʴʥʘʷ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ (ʯʝʨʚʷʢʘ), 

ʨʘʜ/ʩ; 

12

1
2

U

ʧ
ʧ =  ï ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʯʝʨʚʷʯʥʦʛʦ ʢʦʣʝʩʘ, ʦʙ/ʤʠʥ.; 

12U   ï ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʨʝʜʫʢʪʦʨʘ. 

ʄʝʭʘʥʠʯʝʩʢʠʡ ʂʇɼ ʦʮʝʥʠʚʘʝʪ ʚʝʣʠʯʠʥʫ ʧʦʪʝʨʴ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʨʘʙʦʪʘʶʱʝʤ ʨʝ-

ʜʫʢʪʦʨʝ. ʕʪʠ ʧʦʪʝʨʠ ʧʨʦʠʩʭʦʜʷʪ ʚʩʣʝʜʩʪʚʠʝ ʪʨʝʥʠʷ ʚ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʭ, ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʩʣʘ 

ʧʨʠ ʚʨʘʱʝʥʠʠ ʯʝʨʚʷʢʘ ʚ ʤʘʩʣʷʥʦʡ ʚʘʥʥʝ ʠ ʜʨʫʛʠʭ ʧʨʠʯʠʥ. 

 

                                4.1. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʂʇɼ 

 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʦʙʱʠʡ ʂʇɼ ʯʝʨʚʷʯʥʦʛʦ ʨʝʜʫʢʪʦʨʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʥʘʛʨʫʟʢʝ ʥʘ ʚʘʣʫ ʪʦʨʤʦʟʥʦ-

ʛʦ ʰʢʠʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʫʨʘʚʥʝʥʠʶ 
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 ʛʜʝ ʥʦʤʥʦʤʈʈ 21 , ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʦʤʠʥʘʣʴʥʳʝ ʤʦʱʥʦʩʪʠ ʥʘ ʚʘʣʘʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 

(ʯʝʨʚʷʢʘ) ʠ ʯʝʨʚʷʯʥʦʛʦ ʢʦʣʝʩʘ, ʢɺʪ; 

ww

ʈʈ
ʊ ʥʦʤ
ʥʦʤ ==

1

1
1  ï ʥʦʤʠʥʘʣʴʥʳʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ (ʯʝʨʚʢ̫ʘ), ʅĀʤ;  

ʥʦʤʊ2  ï ʥʦʤʠʥʘʣʴʥʳʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʯʝʨʚʷʯʥʦʛʦ ʢʦʣʝʩʘ, ʅĀʤ. 

ʇʨʠʙʣʠʞʝʥʥʦ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʂʇɼ ʨʝʜʫʢʪʦʨʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʟ ʩʣʝʜʫʶʱʝʛʦ ʚʳʨʘʞʝʥʠʷ: 

                         
ʢ
ʧʨʟʧʚʧ hhhhh ÖÖÖ=                                                             (3) 

ʛʜʝ ʟʥʘʯʝʥʠʷ ,,, ʨʟʧʚʧ hhh ʠ 
ʢ
ʧh  ʧʨʠʚʦʜʷʪʩʷ ʥʠʞʝ. 



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 
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ʏʝʨʚʷʯʥʘʷ ʧʝʨʝʜʘʯʘ ʷʚʣʷʝʪʩʷ ʟʫʙʯʘʪʦ-ʚʠʥʪʦʚʦʡ, ʧʦʵʪʦʤʫ ʚ ʥʝʡ ʠʤʝʶʪʩʷ ʧʦʪʝʨʠ, ʩʚʦʡʩʪʚʝʥ-

ʥʳʝ ʢʘʢ ʟʫʙʯʘʪʦʡ ʧʝʨʝʜʘʯʝ, ʪʘʢ ʠ ʧʝʨʝʜʘʯʝ ʚʠʥʪ-ʛʘʡʢʘ. ʂʇɼ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʦʪʝʨʠ ʚ ʚʠʥʪʦʚʦʡ ʧʘ-

ʨʝ ʚʧh , ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʚʩʝʭ ʧʦʪʝʨʴ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʩʣʝʜʫʶʱʝʛʦ ʫʨʘʚʥʝʥʠʷ: 

                                             
)( rg

g
h

¡+
=

tg

tg
ʚʧ                                                (4) 

ʛʜʝ gï  ʜʝʣʠʪʝʣʴʥʳʡ ʫʛʦʣ ʧʦʜʲʝʤʘ ʚʠʪʢʘ ʯʝʨʚʷʢʘ, ʛʨʘʜ; 

      r¡ï ʧʨʠʚʝʜʝʥʥʳʡ ʫʛʦʣ ʪʨʝʥʠʷ, ʛʨʘʜ. 

ʋʛʦʣ  g ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʨʘʚʥʝʥʠʷ: 

                                                       
q

z
tg 1=g                                                  (5) 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʟʘʭʦʜʦʚ (ʚʠʪʢʦʚ) ʯʝʨʚʷʢʘ 1z  ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʘʤʝʪʨʘ ʯʝʨʚʷʢʘ q  

ʫʛʦʣ g ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʪʘʙʣʠʮʝ 1. 

                                                                                                          ʊʘʙʣʠʮʘ 1 

1Z  
ɿʥʘʯʝʥʠʷ g ʧʨʠ q  

8 10 12,5 14 16 20 

1 7Ü07'          5Ü43' 2Ü35' 4Ü05' 3Ü35' 2Ü52' 

2 14Ü02' 11Ü19' 9Ü05' 8Ü07' 7Ü07' 5Ü43' 

3 20Ü33' 16Ü42' 13Ü30' 12Ü06' 10Ü37' 8Ü35' 

4 26Ü34' 21Ü48' 17Ü45' 15Ü57' 14Ü02' 11Ü19' 

 

ʇʨʠʚʝʜʝʥʥʳʡ ʫʛʦʣ ʪʨʝʥʠʷ r¡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

                 farctg ¡=¡r                                                                                (6)  

ʛʜʝ f¡ï ʧʨʠʚʝʜʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʧʨʠʥʠʤʘʶʪʩʷ ʧʦ ʪʘʙʣʠʮʝ 2 ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʪʝʨʠʘʣʘ ʠ ʪʚʝʨʜʦʩʪʠ ʚʝʥʮʘ ʯʝʨʚʷʯʥʦʛʦ ʢʦʣʝʩʘ, ʪʚʝʨʜʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʴʥʦʛʦ 

ʯʝʨʚʷʢʘ ʠ ʩʢʦʨʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ ʩʢV . 

                                                                                                          ʊʘʙʣʠʮʘ 2 

ʉʢʦʨʦʩʪʴ 

ʩʢʦʣʴ-

ʞʝʥʠʷ 

ʩ
ʤVʩʢ,  

ʄʘʪʝʨʠʘʣ ʚʝʥʮʘ ʯʝʨʚʷʯʥʦʛʦ ʢʦʣʝʩʘ 

ʆʣʦʚʷʥʠʩʪʘʷ ʙʨʦʥʟʘ ɹʨʦʥʟʘ, ʣʘʪʫʥʴ, ʯʫʛʫʥ  ʏʫʛʫʥ 

ʊʚʝʨʜʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʠʪʢʦʚ ʩʪʘʣʴʥʦʛʦ ʯʝʨʚʷʢʘ 

HRCÓ45 HRC<45 HRCÓ45 HRC<45 

f¡ r¡ f¡ r¡ f¡ r¡ f¡ r¡ 

0,10 0,080 434 0,090 509 0,130 734 0,140 758 

0,25 0,065 343 0,075 417 0,100 543 0,120 651 

0,50 0,55 309 0,065 349 0,090 509 0,100 549 

1,00 0,045 235 0,055 309 0,070 400 0,090 509 
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2,00 0,035 200 0,045 235 0,055 309 0,070 400 

3,00 0,028 136 0,035 200 0,045 2,35 - - 

4,00 0,024 1,22 0,031 147 0,040 217 - - 

5,00 0,022 116 0,029 140 0,035 200 - - 

10,0 0,016 055 0,024 122 0,025 126 - - 

 

ʉʢʦʨʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

                 
g

p

cos60

10 3
11

-ÖÖÖ nd
Vcʢ ,ʤ/ʩ                                                                   (7) 

ʛʜʝ qmd Ö=1  ï ʜʝʣʠʪʝʣʴʥʳʡ ʜʠʘʤʝʪʨ ʯʝʨʚʷʢʘ, ʤʤ; 

ʧʧ=1  ï ʥʦʤʠʥʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʘʣʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ (ʯʝʨʚʷʢʘ), ʦʙ/ʤʠʥ. 

ʟʧh = 0,97é0,98 - ʂʇɼ ʟʫʙʯʘʪʦʛʦ ʟʘʮʝʧʣʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʦʪʝʨʠ ʥʘ ʪʨʝʥʠʝ ʧʨʠ ʩʢʦʣʴʞʝ-

ʥʠʠ ʚʜʦʣʴ ʧʨʦʬʠʣʝʡ ʟʫʙʮʦʚ ʢʘʢ ʚ ʦʙʳʯʥʦʡ ʟʫʙʯʘʪʦʡ ʧʝʨʝʜʘʯʝ. 

ʨh= 0,97é0,98 - ʂʇɼ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʦʪʝʨʠ  ʤʦʱʥʦʩʪʠ ʥʘ ʧʝʨʝʤʝʱʝʥʠʝ ʠ ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ 

ʤʘʩʣʘ ʯʝʨʚʷʢʦʤ, ʧʦʛʨʫʞʝʥʥʳʤ ʚ ʤʘʩʣʷʥʫʶ ʚʘʥʥʫ. 

ʧh= 0,99é0,995 - ʂʇɼ ʦʜʥʦʡ ʧʘʨʳ ʧʦʜʰʠʧʥʠʢʦʚ ʢʘʯʝʥʠʷ. 

 ʂ ï  ʢʦʣʠʯʝʩʪʚʦ ʧʘʨ ʧʦʜʰʠʧʥʠʢʦʚ (ʦʙʳʯʥʦ ʂ=2 - ʧʦ ʦʜʥʦʡ ʧʘʨʝ ʧʦʜʰʠʧʥʠʢʦʚ ʥʘ ʢʘʞʜʳʡ 

ʚʘʣ ʯʝʨʚʷʯʥʦʛʦ ʨʝʜʫʢʪʦʨʘ). 

ʄʦʤʝʥʪ ʥʘ ʚʘʣʫ ʯʝʨʚʷʯʥʦʛʦ ʢʦʣʝʩʘ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

                                             hÖÖ= 1212 Uʊʊ ʥʦʤʥʦʤ                                       (8)                                   

ɻʨʘʬʠʯʝʩʢʠ  ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʂʇɼ h ʦʪ 

ʧʦʩʪʦʷʥʥʦʡ ʥʦʤʠʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ (ʤʦʤʝʥʪʘ ʥʦʤʊ2 ) ʥʘ ʚʘʣʫ ʯʝʨʚʷʯʥʦʛʦ ʢʦʣʝʩʘ (ʪʦʨʤʦʟʥʦʛʦ ʰʢʠ-

ʚʘ). ɼʘʥʥʳʡ ʛʨʘʬʠʢ ʠʟʦʙʨʘʟʠʪʩʷ ʧʨʷʤʦʡ, ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʩʠ ʘʙʩʮʠʩʩ.   

                   

                                4.2. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʂʇɼ 
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ʣʫ ʪʦʨʤʦʟʥʦʛʦ ʰʢʠʚʘ (constʊ¸2 )ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʫʨʘʚʥʝʥʠ ʁ
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Ö
==h                                                                         (9) 

ʛʜʝ 21, PP ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʦʱʥʦʩʪʠ ʥʘ ʚʘʣʘʭ ʵʣʝʢʪʨʦ-

ʜʚʠʛʘʪʝʣʷ (ʯʝʨʚʷʢʘ) ʠ ʯʝʨʚʷʯʥʦʛʦ ʢʦʣʝʩʘ, ʢɺʪ; 

21,ʊʊ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʦʤʝʥʪʳ ʥʘ ʚʘʣʘʭ ʵʣʝʢʪʨʦʜʚʠʛʘ-

ʪʝʣʷ (ʯʝʨʚʷʢʘ) ʠ ʯʝʨʚʷʯʥʦʛʦ ʢʦʣʝʩʘ, ʅʤ. 

ɻʨʘʬʠʯʝʩʢʠ ʫʨʘʚʥʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʂʇɼ hɻ  ʦʪ ʧʝʨʝʤʝʥ-

ʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʪʦʨʤʦʟʥʦʤ ʰʢʠʚʝ (ʤʦʤʝʥʪʘ2ʊ) - ʠʟʦʙʨʘʟʠʪʩʷ ʥʝʢʦʪʦʨʦʡ ʢʨʠʚʦʡ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ hɻʩʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʛʨʫʟʦʯʥʦʛʦ ʤʦʤʝʥʪʘ 2ʊ  ʟʥʘʯʝʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʂʇɼ hɻ ʚʦʟʨʘʩʪʘʝʪ. 
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ʈʘʟʣʠʯʠʝ ʢʨʠʚʳʭ ( )ʥʦʤʊ2hh=  ʠ ( )2ʊʵʵ hh=  ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʧʨʠ ʪʝʦʨʝʪʠʯʝʩʢʦʤ 

ʦʧʨʝʜʝʣʝʥʠʠ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʬʘʢʪʦʨʳ, ʠʤʝʶʱʠʝ ʤʝʩʪʦ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠ̫ ʭ. 

ʂ ʯʠʩʣʫ ʠʭ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʚʠʙʨʘʮʠʶ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʫʩʪʘʥʦʚʢʠ, ʩʠʣʳ ʪʨʝʥʠʷ ʚ ʫʟʣʘʭ ʠ ʥʘ 

ʪʦʨʤʦʟʥʦʤ ʰʢʠʚʝ ʫʩʪʘʥʦʚʢʠ, ʥʘʛʨʝʚ ʤʘʩʣʘ ʚ ʨʝʜʫʢʪʦʨʝ ʠ ʜʨʫʛʠʝ.  

                                  

5. ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ 

 

5.1. ʀʟʫʯʠʪʴ ʢʠʥʝʤʘʪʠʯʝʩʢʫʶ ʩʭʝʤʫ, ʧʘʨʘʤʝʪʨʳ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʂʇɼ ʯʝʨʚʷʯʥʦʛʦ ʨʝʜʫʢʪʦʨʘ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʤ ʦʧʠʩʘʥʠʠ. 

5.2. ʇʨʠ ʦʩʪʘʥʦʚʣʝʥʥʦʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝ ʧʨʦʠʟʚʝʩʪʠ ʪʘʨʠʨʦʚʢʫ ʧʨʫʞʠʥʳ 4 ʚ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ, ʠʟʣʦʞʝʥʥʦʡ ʚ ʨʘʟʜʝʣʝ 3.1. ʥʘʩʪʦʷʱʝʛʦ ʦʧʠʩʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʟʚʝʩʪʠ 7 ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʛʨʫʟʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʦʩʠ ʟʘʢʨʝʧʣʝʥʠʷ ʨʳʯʘʛʘ. ʈʘʟʤʝʨʳ ʧʣʝʯ 1l  

ʫʩʪʘʥʦʚʢʠ ʛʨʫʟʘ, ʧʦʢʘʟʘʥʠʷ 1h  ʠʥʜʠʢʘʪʦʨʘ 21 ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʝʣʠʯʠʥʳ ʨʘʩʯʝʪʥʳʭ ʤʦʤʝʥʪʦʚ 

1T  ʟʘʥʝʩʪʠ ʚ ʪʘʙʣʠʮʫ I ʙʣʘʥʢʘ ʦʪʯʝʪʘ. 

5.3. ʇʨʠ ʦʩʪʘʥʦʚʣʝʥʥʦʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝ ʧʨʦʠʟʚʝʩʪʠ ʪʘʨʠʨʦʚʢʫ ʧʨʫʞʠʥʳ 19 ʚ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ, ʠʟʣʦʞʝʥʥʦʡ ʚ ʨʘʟʜʝʣʝ 3.1. ʥʘʩʪʦʷʱʝʛʦ ʦʧʠʩʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʳʧʦʣʥʠʪʴ 7 ʫʩʪʘʥʦʚʦʢ ʛʨʫ-

ʟʘ 2Q  ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʦʩʠ ʟʘʢʨʝʧʣʝʥʠʷ ʨʳʯʘʛʘ. ʈʘʟʤʝʨʳ ʧʣʝʯ 2l  ʫʩʪʘʥʦʚʢʠ ʛʨʫʟʘ, 

ʧʦʢʘʟʘʥʠʷ 2h  ʠʥʜʠʢʘʪʦʨʘ 20 ʠ ʚʝʣʠʯʠʥʳ ʨʘʩʯʝʪʥʳʭ ʤʦʤʝʥʪʦʚ 2T  ʟʘʥʝʩʪʠ ʚ ʪʘʙʣʠʮʫ 2 ʙʣʘʥʢʘ ʦʪʯʝ-

ʪʘ. 

5.4. ʇʦʩʪʨʦʠʪʴ ʚ ʤʘʩʰʪʘʙʝ ʪʘʨʠʨʦʚʦʯʥʳʝ ʛʨʘʬʠʢʠ 1,2 ʜʣʷ ʧʨʫʞʠʥ 4, 19, ʦʪʢʣʘʜʳʚʘʷ ʧʦ ʦʩʠ 

ʦʨʜʠʥʘʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʛʠʙʳ ʧʨʫʞʠʥ, ʚʳʨʘʞʝʥʥʳʝ ʚ ʧʦʢʘʟʘʥʠʷʭ 21, hh  ʠʥʜʠʢʘʪʦʨʦʚ 21,20, ʘ 

ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʩʯʝʪʥʳʝ ʤʦʤʝʥʪʳ 1ʊ ʠ 2ʊ. 

5.5. ɺ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʠʟʣʦʞʝʥʥʦʡ ʚ ʨʘʟʜʝʣʝ 3.2. ʥʘʩʪʦʷʱʝʛʦ ʦʧʠʩʘʥʠʷ, ʧʨʦʠʟʚʝʩʪʠ 7 ʟʘ-

ʤʝʨʦʚ ʧʦʢʘʟʘʥʠʡ 2h¡ ʠʥʜʠʢʘʪʦʨʘ 20, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʤ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʧʦʢʘʟʘʥʠʷʤ 

1h¡ ʠʥʜʠʢʘʪʦʨʘ 21. ʇʦʢʘʟʘʥʠʷ 1h¡ ʠ 2h¡ ʠʥʜʠʢʘʪʦʨʦʚ 21 ʠ 20 ʟʘʥʝʩʪʠ ʚ ʪʘʙʣʠʮʫ 3 ʙʣʘʥʢʘ ʦʪʯʝʪʘ. 

5.6. ʇʦ ʪʘʨʠʨʦʚʦʯʥʳʤ ʛʨʘʬʠʢʘʤ 1 ʠ 2 ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʢʘʟʘʥʠʷ 1h¡ ʠ 2h¡ ʠʥʜʠʢʘʪʦʨʦʚ 21 ʠ 20 

ʦʧʨʝʜʝʣʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʤʦʤʝʥʪʳ 1ʊ ʠ 2ʊ  ʠ ʟʘʥʝʩʪʠ ʟʥʘʯʝʥʠʷ ʠʭ ʚ ʪʘʙʣʠʮʫ 3 ʙʣʘʥʢʘ ʦʪ-

ʯʝʪʘ. 

5.7. ʇʦ ʬʦʨʤʫʣʝ (9) ʦʧʨʝʜʝʣʠʪʴ 7 ʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʂʇɼ hɻ  ʨʝʜʫʢʪʦʨʘ 

ʠ ʟʘʥʝʩʪʠ ʠʭ ʚ ʪʘʙʣʠʮʫ 3 ʙʣʘʥʢʘ ʦʪʯʝʪʘ. 

       5.8. ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 3 ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ( )2ʊʵʵ hh= , ʦʪʢʣʘʜʳʚʘʷ ʧʦ 

ʦʩʠ ʦʨʜʠʥʘʪ ʟʥʘʯʝʥʠʷ hɻ, ʘ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʟʥʘʯʝʥʠʷ 2ʊ   (ʛʨʘʬʠʢ 3 ʥʘ ʙʣʘʥʢʝ ʦʪʯʝʪʘ ʢ ʣʘʙʦʨʘʪʦʨ-

ʥʦʡ ʨʘʙʦʪʝ). 

5.9. ʇʦ ʬʦʨʤʫʣʘʤ (2) - (8) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2 ʦʧʨʝʜʝ-

ʣʠʪʴ ʟʥʘʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʂʇɼ ʨʝʜʫʢʪʦʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʥʦʤʠʥʘʣʴʥʦʤʫ ʥʘʛʨʫʟʦʯʥʦʤʫ 

ʤʦʤʝʥʪʫ ʥʦʤʊ2 . 

5.10. ʇʦ ʬʦʨʤʫʣʝ (8) ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʛʨʫʟʦʯʥʦʛʦ ʤʦʤʝʥʪʘ ʥʦʤʊ2 . 

5.11. ʅʘ ʛʨʘʬʠʢʝ 3 ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʂʇɼ 

ʨʝʜʫʢʪʦʨʘ h ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʛʨʫʟʦʯʥʦʛʦ ʤʦʤʝʥʪʘ ʥʦʤʊ2 . 

5.12. ʆʙʲʷʩʥʠʪʴ ʨʘʟʣʠʯʠʝ ʢʨʠʚʳʭ: 

          ( )2ʊʵʵ hh=  ʠ  ( )ʥʦʤʊ2hh= . 
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6. ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

 

6.1.ʆʧʠʰʠʪʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ʊʄʄ-39 ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʂʇɼ ʯʝʨ-

ʚʷʯʥʦʛʦ ʨʝʜʫʢʪʦʨʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ.  

6.2. ʇʨʠʚʝʜʠʪʝ ʦʩʥʦʚʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-

ʛʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʨʝʜʫʢʪʦʨʘ. 

6.3. ʆʧʠʰʠʪʝ ʧʦʨʷʜʦʢ ʪʘʨʠʨʦʚʢʠ ʧʣʦʩʢʠʭ ʧʨʫʞʠʥ ʥʘ ʫʩʪʘʥʦʚʢʝ. 

6.4. ʆʧʠʰʠʪʝ ʧʦʨʷʜʦʢ ʩʦʟʜʘʥʠʷ ʥʘʛʨʫʟʦʯʥʳʭ (ʪʦʨʤʦʟʥʳʭ) ʤʦʤʝʥʪʦʚ ʥʘ ʪʦʨʤʦʟʥʦʤ ʰʢʠʚʝ ʫʩ-

ʪʘʥʦʚʢʠ. 

6.5. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʯʝʨʚʷʯʥʦʛʦ ʨʝʜʫʢʪʦʨʘ? 

6.6. ʂʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʨʠʥʠʤʘʶʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʯʝʨʚʷʢʘ ʠ ʯʝʨʚʷʯʥʦʛʦ ʢʦʣʝʩʘ? 

6.7.ʇʝʨʝʯʠʩʣʠʪʝ ʚʠʜʳ ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ ʚ ʯʝʨʚʷʯʥʦʤ ʨʝʜʫʢʪʦʨʝ. 

6.8.ʂʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʯʝʨʚʷʯʥʦʡ ʧʝʨʝʜʘʯʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʫʙʯʘ-

ʪʦʡ? 
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ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
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ʅʝʦʙʭʦʜʠʤʳʡ ʦʙʲʸʤ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʘ ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʛʨʘʤʤʳ ʢʫʨʩʘ.  

ʏʪʦʙʳ ʦʙʣʘʜʘʪʴ ʟʥʘʥʠʷʤʠ ʠ ʥʘʚʳʢʘʤʠ, ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʫʯʠʪʴ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʝ ʨʘʟʜʝʣʳ ʢʫʨʩʘ ʧʦ ʫʯʝʙʥʠʢʘʤ, ʛʜʝ ʚ ʜʦʩʪʫʧʥʦʡ ʩʪʨʦʛʦʡ ʬʦʨʤʝ ʠʟʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʢʫʨʩʘ ʠʟʫʯʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ, ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʜʨʦʙʥʳʤʠ ʤʝʪʦʜʠʯʝʩʢʠ-

ʤʠ ʧʨʠʤʝʨʘʤʠ ʨʘʩʯʸʪʦʚ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʩʚʦʝʥʠʷ ʧʨʝʜʤʝʪʘ. ʉʪʫʜʝʥʪ 

ʦʙʷʟʘʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʧʦʣʥʷʪʴ ʢʦʥʪʨʦʣʴʥʳʝ ʟʘʜʘʥʠʷ. 

ɽʩʣʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʫʨʩʘ ʠʣʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʥʪʨʦʣʴʥʳʭ ʟʘʜʘʥʠʡ ʫ ʩʪʫʜʝʥʪʘ ʚʦʟʥʠʢʥʫʪ 

ʟʘʪʨʫʜʥʝʥʠʷ ʠʣʠ ʚʦʧʨʦʩʳ, ʦʥ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʢʦʥʩʫʣʴʪʘʮʠʶ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʢʘʬʝʜʨʳ, ʚʝʜʫʱʝʛʦ 

ʟʘʥʷʪʠʷ ʚ ʛʨʫʧʧʝ.  

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʘʜʘʥʠʡ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʚʟʷʪʴ ʠʟ ʧʨʠ-

ʚʦʜʠʤʳʭ ʪʘʙʣʠʮ ʠ ʩʭʝʤ ʨʘʩʯʝʪʦʚ ʚ ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤ ʫʯʝʙʥʳʤ ʰʠʬʨʦʤ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚʟʷʪʴ ʪʨʠ ʧʦʩʣʝʜʥʠʝ ʮʠʬʨʳ ʩʚʦʝʛʦ ʰʠʬʨʘ, ʘ ʟʘʪʝʤ ʧʦʜ ʮʠʬʨʘʤʠ ʧʦʜʧʠʩʘʪʴ ʧʝʨʚʳʝ ʪʨʠ 

ʙʫʢʚʳ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ: ʘ, ʙ, ʚ . 

          ʅʘʧʨʠʤʝʨ, ʧʨʠ ʰʠʬʨʝ 80001127 ʵʪʦ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʪʘʢ: 
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ʘ ʙ ʚ 

           ʊʦʛʜʘ ʯʠʩʣʦ ʥʘʜ ʙʫʢʚʦʡ ʘ ʫʢʘʞʝʪ ʥʦʤʝʨ ʩʪʨʦʢʠ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ, ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ ʙʨʘʪʴ ʟʥʘ-

ʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʝʣʠʯʠʥʳ ʠʟ ʩʪʦʣʙʮʘ ʘ, ʧʦʜ ʙʫʢʚʦʡ ʙ ï ʠʟ ʩʪʦʣʙʮʘ ʙ ʠ ʪ.ʜ. 

          ʂʫʨʩʦʚʘʷ ʨʘʙʦʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʬʦʨʤʣʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ  ɽʉʂɼ. 

 ʇʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʧʝʯʘʪʥʦʤ ʚʠʜʝ ʥʘ ʣʠʩʪʘʭ ʙʫʤʘʛʠ ɸ4 ʩ ʦʜʥʦʡ ʩʪʦ-

ʨʦʥʳ ʠ ʩʦʜʝʨʞʠʪ ʧʦʜʨʦʙʥʳʝ ʦʙʲʷʩʥʝʥʠʷ, ʬʦʨʤʫʣʳ ʠ ʨʘʩʯʝʪʳ, ʫʚʷʟʘʥʥʳʝ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘ-

ʣʦʤ. ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʛʘʨʥʠʪʫʨʘ ʰʨʠʬʪʘ Times. ʈʘʟʤʝʨ ʰʨʠʬʪʘ ʪʝʢʩʪʘ ï 14 ʧʫʥʢʪʦʚ, ʤʝʞʩʪʨʦʯʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ï ʦʜʠʥʘʨʥʦʝ.  

         ʌʦʨʤʫʣʳ ʠ ʙʫʢʚʝʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ɻʆʉʊ 1494-77. 

          ʇʦʩʣʝ ʬʦʨʤʫʣ ʧʨʠʚʦʜʷʪ ʵʢʩʧʣʠʢʘʮʠʶ ï ʨʘʩʰʠʬʨʦʚʢʫ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʬʦʨʤʫʣʝ ʙʫʢʚʝʥʥʳʭ 

ʦʙʦʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥ, ʢʫʜʘ ʩʣʝʜʫʝʪ ʚʢʣʶʯʘʪʴ ʚʩʝ ʦʙʦʟʥʘʯʝʥʠʷ, ʧʦʤʝʱʝʥʥʳʝ ʢʘʢ ʚ ʣʝʚʦʡ, ʪʦʢ ʠ ʚ 

ʧʨʘʚʦʡ ʯʘʩʪʷʭ ʬʦʨʤʫʣʳ, ʝʩʣʠ ʦʥʠ ʥʝ ʙʳʣʠ ʦʙʲʷʩʥʝʥʳ ʨʘʥʝʝ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʰʠʬʨʦʚʢʠ 

ʙʫʢʚʝʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʭ ʚ 

ʬʦʨʤʫʣʝ. ʈʘʩʰʠʬʨʦʚʢʠ ʦʪʜʝʣʷʶʪ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʪʦʯʢʦʡ ʩ ʟʘʧʷʪʦʡ (;). 

          ʇʦʩʣʝ ʬʦʨʤʫʣʳ ʩʣʝʜʫʝʪ ʩʪʘʚʠʪʴ ʟʘʧʷʪʫʶ, ʟʘʪʝʤ ʩ ʥʦʚʦʡ ʩʪʨʦʢʠ ʥʘʙʠʨʘʪʴ ʩʣʦʚʦ çʛʜʝè (ʙʝʟ 

ʜʚʦʝʪʦʯʠʷ) ʠ ʚ ʧʦʜʙʦʨ ʥʘʙʨʘʪʴ ʵʢʩʧʣʠʢʘʮʠʶ. ʇʦʩʣʝ ʢʘʞʜʦʡ ʨʘʩh ʠʬʨʦʚʢʠ ʯʝʨʝʟ ʟʘʧʷʪʫʶ ʧʨʠʚʦʜʷʪ 

ʨʘʟʤʝʨʥʦʩʪʴ ʚʝʣʠʯʠʥʳ. ʅʘʙʦʨ ʬʦʨʤʫʣ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʰʨʠʬʪʦʤ ʦʩʥʦʚʥʦʛʦ 

ʪʝʢʩʪʘ ɺ ʩʣʫʯʘʝ ʦʜʥʦʩʪʨʦʯʥʳʭ ʬʦʨʤʫʣ) ʠ ʥʘ 1 - 2 ʧʫʥʢʪʘ ʤʝʥʴʰʠʤ ʰʨʠʬʪʦʤ ʜʣʷ ʜʚʫʭ ʠ ʤʥʦʛʦ-

ʩʪʨʦʯʥʳʭ ʯʘʩʪʝʡ ʬʦʨʤʫʣ. 

         ʀʥʜʝʢʩʳ ʥʘʙʠʨʘʶʪ ʰʨʠʬʪʦʤ ʨʘʟʤʝʨʦʤ ʥʝ ʤʝʥʝʝ 10 ʧʫʥʢʪʦʚ. ʈʘʟʤʝʨʳ ʠʥʜʝʢʩʦʚ ʫʩʪʘʥʘʚʣʠʚʘ-

ʶʪ ʚ ʨʝʜʘʢʪʦʨʝ ʬʦʨʤʫʣ çʚʨʫʯʥʫʶè.   

         ʅʘ ʚʩʝʭ ʣʠʩʪʘʭ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʤʢʘ. 

          ɻʨʘʬʠʯʝʩʢʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʣʠʩʪʝ ʯʝʨʪʝʞʥʦʡ ʙʫʤʘʛʠ ɸ4 ʠʣʠ ɸ3 ʩ ʦʩʥʦʚʥʦʡ 

ʥʘʜʧʠʩʴʶ ʧʦ ʬʦʨʤʝ 1ʚ ʢʘʨʘʥʜʘʰʝ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ɽʉʂɼ. ɹʫʢʚʝʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ, ʩʝ-

ʯʝʥʠʷ, ʥʘʜʧʠʩʠ, ʰʪʨʠʭʦʚʢʘ ʠ ʪ. ɼ. ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ɻʆʉʊʘʤ. ʅʦʤʝʨʘ ʜʝʪʘʣʝʡ (ʧʦʟʠʮʠʠ) 

ʩʣʝʜʫʝʪ ʨʘʩʧʦʣʘʛʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʣʠʙʦ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, ʣʠʙʦ ʩʚʝʨʭʫ ʚʥʠʟ, ʣʠʙʦ ʩʣʝʚʘ ʥʘ-

ʧʨʘʚʦ. ɺʳʥʦʩʥʳʝ ʣʠʥʠʠ ʢ ʧʦʟʠʮʠʷʤ ʜʦʣʞʥʳ ʙʳʪʴ ʚʦʟʤʦʞʥʦ ʢʦʨʦʯʝ, ʥʝ ʧʝʨʝʩʝʢʘʪʴ ʯʝʨʪʸʞ ʠ ʥʝ ʧʝ-

ʨʝʩʝʢʘʪʴʩʷ.  

         ʇʨʠ ʢʘʞʜʦʤ ʧʦʩʪʨʦʝʥʠʠ ʵʧʶʨ ʜʦʣʞʝʥ ʙʳʪʴ ʫʢʘʟʘʥ ʤʘʩʰʪʘʙʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ. 

          ɺʩʝ ʩʪʨʘʥʠʮʳ ʧʨʦʝʢʪʘ, ʚʢʣʶʯʘʷ ʠʣʣʶʩʪʨʘʮʠʠ ʠ ʧʨʠʣʦʞʝʥʠʷ, ʥʫʤʝʨʫʶʪʩʷ ʧʦ ʧʦʨʷʜʢʫ ʦʪ ʪʠ-

ʪʫʣʴʥʦʛʦ ʣʠʩʪʘ ʜʦ ʧʦʩʣʝʜʥʝʡ ʩʪʨʘʥʠʮʳ. ʇʝʨʚʳʡ ʩʪʨʘʥʠʮʝʡ ʩʯʠʪʘʝʪʩʷ ʪʠʪʫʣʴʥʳʡ ʣʠʩʪ. ʅʘ ʥʝʤ ʥʦ-

ʤʝʨ ʩʪʨʘʥʠʮʳ ʥʝ ʩʪʘʚʠʪʩʷ, ʥʘ ʩʣʝʜʫʶʱʝʡ ʩʪʨʘʥʠʮʝ ʩʪʘʚʠʪʩʷ ʮʠʬʨʘ ç2è ʠ ʪ.ʜ.  
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         ʅʘ ʧʝʨʚʦʤ ʣʠʩʪʝ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʤʝʩʪʠʪʴ ʦʛʣʘʚʣʝʥʠʝ. 

ʊʝʢʩʪʦʚʘʷ ʦʩʥʦʚʥʘʷ ʥʘʜʧʠʩʴ ʥʘ ʵʪʦʤ ʣʠʩʪʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʬʦʨʤʝ 2. ɺʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʣʠʩʪʳ ʚʳ-

ʧʦʣʥʷʶʪʩʷ ʩ ʪʝʢʩʪʦʚʦʡ ʥʘʜʧʠʩʴʶ ʧʦ ʬʦʨʤʝ 2ʘ. 

          ʅʝ ʩʣʝʜʫʝʪ ʩʪʨʝʤʠʪʴʩʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ ʟʘʧʠʩʢʠ ʟʘ ʩʯʝʪ ʧʝʨʝʧʠʩʳʚʘʥʠʷ ʦʙʱʠʭ ʧʦʣʦʞʝ-

ʥʠʡ ʠʟ ʫʯʝʙʥʠʢʦʚ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ, ʘ ʥʘʜʦ ʧʨʠʚʦʜʠʪʴ ʢʦʥʢʨʝʪʥʳʝ ʧʦʜʨʦʙʥʳʝ ʦʙʲʷʩʥʝʥʠʷ 

ʧʦ ʩʫʱʝʩʪʚʫ. ʇʝʨʝʜ ʨʝʰʝʥʠʝʤ ʢʘʞʜʦʡ ʟʘʜʘʯʠ ʥʫʞʥʦ ʦʧʠʩʘʪʴ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʠ ʩ ʫʢʘʟʘʥʠʝʤ ʯʠ-

ʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʠʟʦʙʨʘʟʠʪʴ ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ ʩ ʫʢʘʟʘʥʠʝʤ ʨʘʟʤʝʨʦʚ ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʷ ʤʘʩʰʪʘʙ. 

          ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʷ ʚʩʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ ʩʣʝʜʫʝʪ ʚʝʩʪʠ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯ-

ʥʦʩʪʴʶ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʦʧʨʝʜʝʣʠʪʴ ʨʝʟʫʣʴʪʘʪ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʪʨʸʭ ʟʥʘʯʥʳʭ ʮʠʬʨ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ  ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʟʘʧʷʪʦʡ. 

 ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʷ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʥʫʶ ʣʠʪʝʨʘʪʫʨʫ. 

 

ɿʘʜʘʯʘ ˉ 1 

 

         ʅʝʚʝʩʦʤʳʡ ʩʪʝʨʞʝʥʴ ʧʝʨʝʤʝʥʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʧʣʦʱʘʜʷʤʠ ɸ1, ɸ2, ɸ3 ʠ ʜʣʠʥʦʡ ʫʯʘʩʪʢʦʚ ʘ, b, ʩ, 

ʞʸʩʪʢʦ ʟʘʱʝʤʣʸʥʥʳʡ ʧʦ ʢʦʥʮʘʤ, ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʈ1 ʠ ʈ2 . ʄʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ 
5102Ö=ɽ ʄʇʘ. 

      ʊʈɽɹʋɽʊʉʗ: 

1. ʉʜʝʣʘʪʴ ʯʝʨʪʸʞ ʩʪʝʨʞʥʷ ʧʦ ʟʘʜʘʥʥʳʤ ʨʘʟʤʝʨʘʤ ʚ ʤʘʩʰʪʘʙʝ (ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ɸ1, ɸ2, 

ɸ2 ʥʘ ʨʠʩʫʥʢʝ ʤʦʞʝʪ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʘʜʘʥʠʶ); 

2. ʉʦʩʪʘʚʠʪʴ  ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ ʙʨʫʩʘ ʚ ʩʝʯʝʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʠʟʤʝʥʝʥʠʷ 

ʧʨʦʜʦʣʴʥʦʛʦ ʫʩʠʣʠʷ zN , ʥʘʧʨʷʞʝʥʠʡ s ʠ ʧʝʨʝʤʝʱʝʥʠʡ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʙʨʫʩʘ ilD ; 

3. ʇʦʩʪʨʦʠʪʴ ʵʧʶʨʳ ʧʨʦʜʦʣʴʥʳʭ ʫʩʠʣʠʷ zN , ʥʘʧʨʷʞʝʥʠʡ s ʠ ʧʝʨʝʤʝʱʝʥʠʡ ʧʦʧʝʨʝʯʥʳʭ ʩʝ-

ʯʝʥʠʡ ʙʨʫʩʘ ilD ; 

4. ʉʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʨʦʯʥʦʩʪʠ ʩʪʝʨʞʥʷ ʧʨʠ []160=s ʄʇʘ. 

5.  

                                                                              ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʢ ʟʘʜʘʯʝ 

ʅʦ-

ʤʝʨ 

ʩʪʨʦ

ʢʠ 

ʉʭʝʤʘ 

ʧʦ 

ʨʠʩ. 

ʈ1, ʢʅ ʈ2, ʢʅ A1, ʩʤ
2 

A2, ʩʤ
2
 A3, ʩʤ

2
 

ʘ, 

ʤ 

b, 

ʤ 

c, 

ʤ 

1 1 11 11 2,1 2,1 2,1 0,5 0,5 0,5 

2 2 12 12 2,2 2,2 2,2 0,6 0,6 0,6 

3 3 13 13 2,3 2,3 2,3 0,7 0,7 0,7 

4 4 14 14 2,4 2,4 2,4 0,8 0,8 0,8 

5 5 15 15 2,5 2,5 2,5 0,4 0,4 0,4 

6 6 16 16 2,6 2,6 2,6 0,3 0,3 0,3 

7 7 17 17 2,7 2,7 2,7 0,5 0,5 0,5 

8 8 18 18 2,8 2,8 2,8 0,6 0,6 0,6 

9 9 19 19 2,9 2,9 2,9 0,7 0,7 0,7 
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0 0 10 10 2,0 2,0 2,0 0,8 0,8 0,8 
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ʇʨʠʤʝʨ 1 

 

     ɼʣʷ ʩʪʫʧʝʥʯʘʪʦʛʦ ʩʪʝʨʞʥʷ, ʞʝʩʪʢʦ ʟʘʜʝʣʘʥʥʦʛʦ ʦʙʦʠʤʠ ʢʦʥʮʘʤʠ ʠ ʥʘʛʨʫʞʝʥʥʦʛʦ ʚʜʦʣʴ ʦʩʠ 

ʩʠʣʘʤʠ P1 ʠ P2, ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʵʧʶʨʳ ʧʨʦʜʦʣʴʥʳʭ ʩʠʣ, ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʧʝʨʝʤʝ-

ʱʝʥʠʡ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ. ʇʨʦʚʝʨʠʪʴ ʧʨʦʯʥʦʩʪʴ ʩʪʝʨʞʥʷ, ʝʩʣʠ ʤʘʪʝʨʠʘʣ ʩʪʝʨʞʥʷ ʩʪʘʣʴ ʉʪ3. 

 
 ɿʘʜʘʥʥʘʷ ʩʠʩʪʝʤʘ 

 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʦʚ 
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P1, ʢʅ P2, ʢʅ l1, ʤ l2, ʤ A1, ʩʤ
2
 A2, ʩʤ

2
 [ů], ʄʇʘ E, ʅ/ʤ

2 

110 50 3 2 4 8 160 11102Ö  

 

ʈʝʰʝʥʠʝ 

 

          ʋʩʣʦʚʠʝ ʨʘʚʥʦʚʝʩʠʷ ʩʪʝʨʞʥʷ ʠʤʝʝʪ ʚʠʜ: 

021 =--+=ä EA RPPRZ  

          ɺ ʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʚʭʦʜʷʪ ʜʚʝ ʥʝʠʟʚʝʩʪʥʳʝ ʚʝʣʠʯʠʥʳ RA ʠ Rɽ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʘʥʥʘʷ ʩʠʩʪʝ-

ʤʘ ʩʠʣ ʩʪʘʪʠʯʝʩʢʠ ʥʝʦʧʨʝʜʝʣʠʤʘ ʦʜʠʥ ʨʘʟ. ɺ ʟʘʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠʤʝʶʱʠʭʩʷ ʩʚʷʟʝʡ 

(ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝʭ, ʢʦʪʦʨʳʝ ʦʪʙʨʦʰʝʥʳ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʦʩʥʦʚʥʦʡ ʩʠʩʪʝʤʝ) ʧʝʨʝʤʝʱʝʥʠʡ ʙʳʪʴ ʥʝ 

ʤʦʞʝʪ. ʇʦʵʪʦʤʫ ʚ ʦʩʥʦʚʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʦʪʙʨʦʰʝʥʥʳʭ ʩʚʷʟʝʡ ʜʦʣʞʥʳ 

ʙʳʪʴ ʨʘʚʥʳ ʥʫʣʶ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʘʢʮʠʠ ʦʪʙʨʦʰʝʥʥʳʭ ʩʚʷʟʝʡ ʜʦʣʞʥʳ ʠʤʝʪʴ ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ, 

ʧʨʠ ʢʦʪʦʨʳʭ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʠʭ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʚʥʳ ʥʫʣʶ. 

          ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʦʣʫʯʘʝʤ ʠʟ ʪʦʛʦ ʫʩʣʦʚʠʷ, ʯʪʦ ʩʫʤʤʘ ʧʨʦʜʦʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ 

ʚʩʝʭ ʫʯʘʩʪʢʦʚ ʨʘʚʥʘ ʥʫʣʶ, ʪʘʢ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʞʸʩʪʢʦ ʟʘʱʝʤʣʸʥʥʳʤʠ ʩʝʯʝʥʠʷʤʠ ɸ ʠ ɽ ʠʟ-

ʤʝʥʠʪʴʩʷ ʥʝ ʤʦʞʝʪ: 

ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʧʝʨʝʤʝʱʝʥʠʷ ʦʪʙʨʦʩʠʤ ʦʜʥʫ ʠʟ ʟʘʜʝʣʦʢ (ɽ), ʟʘʤʝʥʠʚ ʝʸ ʜʝʡʩʪ-

ʚʠʝ ʥʘ ʩʪʝʨʞʝʥʴ ʩʠʣʦʡ Rɽ=X. ʕʪʦʪ ʩʪʝʨʞʝʥʴ ʵʢʚʠʚʘʣʝʥʪʝʥ ʟʘʜʘʥʥʦʤʫ. 

          ʊ.ʢ. ʩʝʯʝʥʠʝ ɽ ʬʘʢʪʠʯʝʩʢʠ ʟʘʜʝʣʘʥʦ ʪʦ, ȹlɽ=0. ʇʨʠʤʝʥʠʚ ʧʨʠʥʮʠʧ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʜʝʡʩʪʚʠʷ 

ʩʠʣ, ʧʦʣʫʯʠʤ:   

0
21
=D+D+D=D

PPx EEE lllE ,      

 ʛʜʝ ElD
 

- ʧʝʨʝʤʝʱʝʥʠʝ ʩʝʯʝʥʠʷ ɽ,  

       
xElD - ʧʝʨʝʤʝʱʝʥʠʝ ʩʝʯʝʥʠʷ ɽ ʪʦʣʴʢʦ ʦʪ ʜʝʡʩʪʚʠʷ ʩʠʣʳ XRE= ,  

       
1PElD - ʧʝʨʝʤʝʱʝʥʠʝ ʩʝʯʝʥʠʷ ɽ ʪʦʣʴʢʦ ʦʪ ʜʝʡʩʪʚʠʷ ʩʠʣʳ ,1P   

       
2PElD - ʧʝʨʝʤʝʱʝʥʠʝ ʩʝʯʝʥʠʷ ɽ ʪʦʣʴʢʦ ʦʪ ʜʝʡʩʪʚʠʷ ʩʠʣʳ .2P   

          ʇʝʨʝʤʝʱʝʥʠʝ ʩʝʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ    

i

ii
i

AE

lN
l

Ö

Ö
=D ,  
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ɿʘʜʘʯʘ ˉ 2 

 

         ʂ ʩʪʘʣʴʥʦʤʫ ʚʘʣʫ ʧʨʠʣʦʞʝʥʳ ʜʚʘ ʠʟʚʝʩʪʥʳʭ ʤʦʤʝʥʪʘ: ʊ1, ʊ2. ʄʦʜʫʣʴ ʩʜʚʠʛʘ 
5108,0 Ö=G ʄʇʘ. 

         ʊʈɽɹʋɽʊʉʗ: 

1. ʉʜʝʣʘʪʴ ʯʝʨʪʸʞ ʚʘʣʘ ʧʦ ʟʘʜʘʥʥʳʤ ʨʘʟʤʝʨʘʤ ʚ ʤʘʩʰʪʘʙʝ (ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʦʚ d1, d2, d3 ʥʘ 

ʨʠʩʫʥʢʝ ʤʦʞʝʪ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʠʩʫʥʢʫ ʚʘʣʘ ʟʘʜʘʥʠʷ); 

2. ʇʦʩʪʨʦʠʪʴ ʵʧʶʨʫ ʢʨʫʪʷʱʠʭ ʤʦʤʝʥʪʦʚ ʊ; 

3. ʇʦʩʪʨʦʠʪʴ ʵʧʶʨʫ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ t; 

4. ʇʦʩʪʨʦʠʪʴ ʵʧʶʨʫ ʫʛʣʦʚ ʟʘʢʨʫʯʠʚʘʥʠʷ j; 

5. ʉʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʨʦʯʥʦʩʪʠ ʩʪʝʨʞʥʷ ʧʨʠ []50=t ʄʇʘ. 

 

                                                                                               ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʢ ʟʘʜʘʯʝ 

ʅʦʤʝʨ 

ʩʪʨʦʢʠ 

ʉʭʝʤʘ 

ʧʦ ʨʠʩ. 

ʊ1, 

ʢʅ
.
ʤ 

ʊ2, 

ʢʅ
.
ʤ 

d1, 

ʤʤ
 

d2, 

ʤʤ 

d3, 

ʤʤ 

a 

ʤʤ 

b  

ʤʤ 

c 

ʤʤ 

1 1 0,11 0,11 20 20 20 300 300 300 

2 2 0,12 0,12 30 30 30 400 400 400 

3 3 0,13 0,13 40 40 40 500 500 500 

4 4 0,14 0,14 50 50 50 600 600 600 

5 5 0,15 0,15 60 60 60 700 700 700 

6 6 0,16 0,16 20 20 20 300 300 300 

7 7 0,17 0,17 30 30 30 400 400 400 

8 8 0,18 0,18 40 40 40 500 500 500 

9 9 0,19 0,19 50 50 50 600 600 600 

0 0 0,20 0,20 60 60 60 700 700 700 

 ʚ ʙ ʚ ʘ ʙ ʚ ʘ ʙ ʚ 
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ʇʨʠʤʝʨ 2 

 

     ɼʣʷ ʩʪʫʧʝʥʯʘʪʦʛʦ ʙʨʫʩʘ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ ʦʧʨʝʜʝʣʠʪʴ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ T. ɼʦ-

ʧʫʩʪʠʤʦʝ ʥʘʧʨʷʞʝʥʠʝ [Ű]=56 ʄʇʘ. 
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ɿʘʜʘʥʥʘʷ ʩʠʩʪʝʤʘ 

 

                                                                   ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʦʚ 

         

T1 T2 a, ʤ b, ʤ c, ʤ d1, ʤʤ d2, ʤʤ d3, ʤʤ [Ű], 

ʄʇʘ 

G, 

 ʅ/ʤ
2 

T 1,6T 1,2 0,6 0,7 60 90 120 56 11108.0 Ö  

 

ʈʝʰʝʥʠʝ 

 

          ʋʩʣʦʚʠʝ ʨʘʚʥʦʚʝʩʠʷ ʩʪʝʨʞʥʷ ʠʤʝʝʪ ʚʠʜ: 

021 =---=ä EAZ TTTTM  

          ɺ ʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʚʭʦʜʷʪ ʜʚʝ ʥʝʠʟʚʝʩʪʥʳʝ ʚʝʣʠʯʠʥʳ ʊA ʠ ʊɽ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʩʠʣ ʩʪʘʪʠʯʝʩʢʠ ʥʝʦʧʨʝʜʝʣʠʤʘ ʦʜʠʥ ʨʘʟ. ɺ ʟʘʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠʤʝʶʱʠʭʩʷ ʩʚʷʟʝʡ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʪʝʭ, ʢʦʪʦʨʳʝ ʦʪʙʨʦʰʝʥʳ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʦʩʥʦʚʥʦʡ ʩʠʩʪʝʤʝ) ʧʝʨʝʤʝʱʝʥʠʡ ʙʳʪʴ ʥʝ ʤʦ-

ʞʝʪ. ʇʦʵʪʦʤʫ ʚ ʦʩʥʦʚʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʦʪʙʨʦʰʝʥʥʳʭ ʩʚʷʟʝʡ ʜʦʣʞʥʳ 

ʙʳʪʴ ʨʘʚʥʳ ʥʫʣʶ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʘʢʮʠʠ ʦʪʙʨʦʰʝʥʥʳʭ ʩʚʷʟʝʡ ʜʦʣʞʥʳ ʠʤʝʪʴ ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ, 

ʧʨʠ ʢʦʪʦʨʳʭ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʠʭ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʚʥʳ ʥʫʣʶ. 

         ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʦʣʫʯʘʝʤ ʠʟ ʪʦʛʦ ʫʩʣʦʚʠʷ, ʯʪʦ ʧʦʚʦʨʦʪ ʩʝʯʝʥʠʷ 0=Ej  ʧʨʘʚʦʛʦ 

ʢʦʥʮʘ ʙʨʫʩʘ ʨʘʚʝʥ ʥʫʣʶ.  

ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʧʝʨʝʤʝʱʝʥʠʷ ʦʪʙʨʦʩʠʤ ʦʜʥʫ ʠʟ ʟʘʜʝʣʦʢ (ɽ), ʟʘʤʝʥʠʚ ʝʸ ʜʝʡʩʪ-

ʚʠʝ ʥʘ ʩʪʝʨʞʝʥʴ ʤʦʤʝʥʪʦʤ XTE= . ʕʪʦʪ ʩʪʝʨʞʝʥʴ ʵʢʚʠʚʘʣʝʥʪʝʥ ʟʘʜʘʥʥʦʤʫ. 

ʇʨʠʤʝʥʠʚ ʧʨʠʥʮʠʧ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʜʝʡʩʪʚʠʷ ʩʠʣ, ʧʦʣʫʯʠʤ:   
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TTX EEEE jjjj
.
      

           ʇʦʣʥʳʡ ʫʛʦʣ ʟʘʢʨʫʯʠʚʘʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ:   

  

ip

ii
i

JG

lT

Ö

Ö
=j  

ʛʜʝ  űi ï ʧʦʣʥʳʡ ʫʛʦʣ ʟʘʢʨʫʯʠʚʘʥʠʷ , 

        Ti ï ʫʩʠʣʠʝ ʜʝʡʩʪʚʫʶʱʝʝ ʥʘ ʫʯʘʩʪʢʝ, 

         l i ï ʜʣʠʥʘ ʫʯʘʩʪʢʘ,  

        G ï ʤʦʜʫʣʴ ʩʜʚʠʛʘ ʧʨʠ ʢʨʫʯʝʥʠʠ, 

      
ipJ ï ʧʦʣʷʨʥʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʝʯʝʥʠʷ. 



ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʇʨʦʬʠʣʴ  çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʫʩʪʘʥʦʚʦʢ  ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʇɼ  ɹ1.ʆ.15 çʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘè  
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ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʫʪʷʱʠʭ ʤʦʤʝʥʪʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʫʯʘʩʪʢʘʭ 
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