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2 ɻʘʟʧʨʦʤ ʥʝʬʪʴ 

ʋʤʝʥʴʰʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʣʘʩʪʦʚ: ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ 

ʢ ʩʣʘʥʮʝʚʦʤʫ ʧʦʨʦʛʫ 
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ʇʦʚʦʣʞʴʝ ʊʨʘʜʠʮʠʦʥʥʳʝ ʟʘʧʘʩʳ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ  ʊʨʀɿ 



3 ɻʘʟʧʨʦʤ ʥʝʬʪʴ 

ʕʬʬʝʢʪʠʚʥʳʡ ʨʦʩʪ ʥʘ ʬʦʥʝ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʟʘʧʘʩʦʚ 

ʉʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʧʣʘʩʪʦʚ ʟʨʝʣʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

(ʥʦʚʦʝ ʙʫʨʝʥʠʝ) 
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ɼʠʥʘʤʠʢʘ ʜʦʙʳʯʠ ʥʝʬʪʠ  

ʇʨʠʦʙʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

-78% 

k*h, ʤD*ʤ 
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ɺʢʣʘʜ ʥʦʚʳʭ 

ʧʦʜʭʦʜʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ 

ɼʦʙʳʯʘ ʧʦ ʊʉʈ 2011 ʛ. 

+50% 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʙʫʨʝʥʠʷ 

36 

ɼʦʙʳʯʘ ʠʟ ʊʨʀɿ 

ʟʘ 2010ï2015 

ʤʣʥ.ʪ. 
ʥʝʬʪʠ  



4 ɻʘʟʧʨʦʤ ʥʝʬʪʴ 

ɹʫʨʝʥʠʝ 

ʂʫʩʪʳ 

ʂʘʥʘʣʳ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʋʇʅ 

ɺʥʝʰʥʷʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʇʫʥʢʪ 

ʩʜʘʯʠ 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʘʥʩʘʤʙʣʴ ʤʦʜʝʣʝʡ:  

ʧʣʘʩʪ-ʩʢʚʘʞʠʥʘ-ʦʙʫʩʪʨʦʡʩʪʚʦ-ʵʢʦʥʦʤʠʢʘ 

ɻʝʦʣʦʛʠʯʝʩʢʘʷ 
ʤʦʜʝʣʴ ʧʣʘʩʪʘ 

ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ 
ʤʦʜʝʣʴ ʧʣʘʩʪʘ 

ʄʦʜʝʣʴ ʩʢʚʘʞʠʥʳ 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ 
ʤʦʜʝʣʴ 

ʄʦʜʝʣʴ ʚʥʝʰʥʝʛʦ 
ʪʨʘʥʩʧʦʨʪʘ 

ʄʦʜʝʣʴ 
ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 
ʦʙʫʩʪʨʦʡʩʪʚʘ 

ʊʨʝʙʦʚʘʥʠʷ  ʢ ʘʥʩʘʤʙʣʶ ʤʦʜʝʣʝʡ: 

Å ʆʙʝʩʧʝʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʜʝʣʝʡ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʡ ʮʝʧʦʯʢʠ (çʩʣʘʞʝʥʥʦʩʪʴè) 

Å ʎʝʣʦʩʪʥʦʩʪʴ  

Å ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ (ʦʧʪʠʤʘʣʴʥʦʝ ʠ 
ʫʩʪʦʡʯʠʚʦʝ ʨʝʰʝʥʠʝ) 

ʄʦʜʝʣʴ ʢʫʩʪʦʚʘʥʠʷ 



5 ɻʘʟʧʨʦʤ ʥʝʬʪʴ 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʩʪ-ʠʥʞʠʥʠʨʠʥʛʘ: ʧʨʠʤʝʨ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ 

ʜʣʠʥʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩʢʚʘʞʠʥʳ (1/2) 

L1 

L2 

L3 

ʈʘʩʪʷʥʫʪʳʝ ʩʝʪʢʠ ʩʢʚʘʞʠʥ 

L, ʜʣʠʥʘ ɻʉ 

ɼʝʙʠʪ ʩʢʚʘʞʠʥʳ 

A 

B 
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B 

ʇʦʩʪʦʷʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʩʢʚʘʞʠʥʘʤʠ ʚ ʨʷʜʫ 

ʅʝʪ ʧʨʝʜʝʣʴʥʦʡ 

ʜʣʠʥʳ ɻʉ 

ʆʛʨʘʥʠʯʝʥʠʝ ʧʦ 

ʜʣʠʥʝ ɻʉ 

L1 L2 L3 



6 ɻʘʟʧʨʦʤ ʥʝʬʪʴ 

ʂʦʩʪ-ʠʥʞʠʥʠʨʠʥʛ: ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦ ʇʉɼ 

ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʩʪ-ʠʥʞʠʥʠʨʠʥʛʘ: ʧʨʠʤʝʨ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ 

ʜʣʠʥʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩʢʚʘʞʠʥʳ (2/2) 



7 ɻʘʟʧʨʦʤ ʥʝʬʪʴ 

ɺʣʠʷʥʠʝ ʩʪʦʠʤʦʩʪʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʧʣʦʪʥʦʩʪʴ ʩʝʪʢʠ ʩʢʚʘʞʠʥ 

ʎʝʥʘ ʥʝʬʪʠ * ɿʘʧʘʩʳ ʥʘ ʩʢʚʘʞʠʥʫ 

ʉʪʦʠʤʦʩʪʴ ʩʢʚʘʞʠʥʳ 

ʉʪʦʠʤʦʩʪʴ ʩʢʚʘʞʠʥʳ 

ʎʝʥʘ ʥʝʬʪʠ * ɿʘʧʫʩʢʥʦʡ ʜʝʙʠʪ 

ʉWD  
= 
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ʉʪʦʠʤʦʩʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʧʪʠʤʘʣʴʥʦʝ 
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ʩʢʚʘʞʠʥʳ 
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ʥʘ ʩʢʚʘʞʠʥʫ 
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8 ɻʘʟʧʨʦʤ ʥʝʬʪʴ 

ɺʣʠʷʥʠʝ ʩʪʦʠʤʦʩʪʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʧʠʢ ʜʦʙʳʯʠ 

ɻʦʜʳ 

ɼʦʙʳʯʘ 

Q1
 

Q3
 

Å ɼʣʷ ʤʘʣʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʟʘʪʨʘʪ ʦʧʪʠʤʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
ʤʘʣʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʣʘʪʦ 

Å ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʟʘʪʨʘʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʣʘʪʦ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

Q2
 

NPV 

Qmax Q2 Q3 Q1 

CID1
 

CID2
 

CID3
 

  

CID1
 

CID2 > CID1 

CID3 > CID2 



9 ɻʘʟʧʨʦʤ ʥʝʬʪʴ 

ʈʝʟʫʣʴʪʘʪʳ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʳ 

ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʧʨʠʤʝʨʝ ʇʨʠʦʙʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ɺʘʨʠʘʥʪ ɹʘʟʦʚʳʡ 

ʌʦʥʜ ʩʢʚʘʞʠʥ 35 

ʅʘʢ. ʜʦʙʳʯʘ (20 ʣʝʪ), 

ʪʳʩ.ʪ. 

815 

ʀʥʚʝʩʪʠʮʠʠ, ʤʣʥ. ʨʫʙ 1618 

PI, ʜ.ʝʜ. 0,61 

NPV, ʤʣʥ.ʨʫʙ. -529 

ʈʷʜʥʘʷ ʩʠʩʪʝʤʘ ʅʅʉ ɻʈʇ 

21,7ʛʘ/ʩʢʚ 

ɻʉ ʄɻʈʇ 1000ʤ 7 ɻʈʇ 

36ʛʘ/ʩʢʚ 

ɺʘʨʠʘʥʪ ʆʧʪʠʤʘʣʴʥʳʡ 

ʌʦʥʜ ʩʢʚʘʞʠʥ 21 

ʅʘʢ. ʜʦʙʳʯʘ (20 ʣʝʪ), 

ʪʳʩ.ʪ. 

1833 

ʀʥʚʝʩʪʠʮʠʠ, ʤʣʥ. ʨʫʙ  2134 

PI, ʜ.ʝʜ. 1,21 

NPV, ʪʳʩ.ʨʫʙ. 367 

ʇʊɼ  

ʊʝʭʩʭʝʤʘ ʨʘʟʨʘʙʦʪʢʠ 

2011ʛ 

ʋʪʚʝʨʞʜʝʥʥʘʷ ʩʠʩʪʝʤʘ 

ʨʘʟʨʘʙʦʪʢʠ 

ʆʧʪʠʤʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʨʘʟʨʘʙʦʪʢʠ 

ʇʊɼ  

ʊʝʭʩʭʝʤʘ ʆʇʈ 2013ʛ 

ʆʙʦʩʥʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ 

ʆʧʪʠʤʠʟʘʮʠʷ: 

Å ʪʠʧʘ ʟʘʢʘʯʠʚʘʥʠʷ (ɻʉ, ʅʅʉ) 

Å ʢʦʥʩʪʨʫʢʮʠʠ ɻʉ (ʜʣʠʥʘ ɻʉ ʠ ʢʦʣ-

ʚʦ ʩʪʘʜʠʡ ɻʈʇ) 

Å ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʢʚʘʞʠʥʘʤʠ 

 

ʈʝʟʫʣʴʪʘʪ:  

Å ʇʦʚʳʰʝʥʠʝ ʂʦʭʚ ʠ ʧʨʦʛʥʦʟʥʦʛʦ 

ʂʀʅ 

ʂʀʅ = 0,124 

ʂʦʭʚ = 0,261 

ʂʀʅ = 0,197 

ʂʦʭʚ = 0,415 

ʕʬʬʝʢʪ ʧʦ ʂʀʅ: +0,073 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ: +0,9 ʤʣʨʜ. ʨʫʙ.  



10 ɻʘʟʧʨʦʤ ʥʝʬʪʴ 

ɼʦʩʪʠʞʝʥʠʝ ʧʨʝʜʝʣʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ï ʘʢʪʠʚʥʳʡ ʜʨʘʡʚʝʨ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʦʣʦʛʠʡ 

ʅʝʦʙʭʦʜʠʤ ʧʨʦʘʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ 

kH 

ɛ 

ʕʬʬʝʢʪʠʚʥʳ ʅʅʉ+ɻʈʇ ʕʬʬʝʢʪʠʚʥʳ ɻʉ+ʄɻʈʇ NPV, 

PI 

ʇʨʝʜʝʣ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʊʦʯʢʘ ʧʦʠʩʢʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʰʝʥʠʷ ʠ ʩʤʝʥʳ 

ʪʝʭʥʦʣʦʛʠʠ 
ʟʘʢʘʥʯʠʚʘʥʠʷ 

çʇʨʘʚʠʣʴʥʘʷè 

ʪʦʯʢʘ ʠʟʤʝʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʠ 
ʟʘʢʘʥʯʠʚʘʥʠʷ 
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ɼʠʥʘʤʠʢʘ ʙʫʨʝʥʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʩʢʚʘʞʠʥ 

~2600 ʩʢʚ. 
ʩʢʚ/ʛʦʜ 

ʇʨʠʨʦʩʪ ʚʦʚʣʝʯʝʥʥʳʭ ʟʘʧʘʩʦʚ 

ʊʈʀɿ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ 

ʙʫʨʝʥʠʷ ʢ 2019 ʛ 

+270 ʤʣʥ.ʪ. 

ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʩʢʚʘʞʠʥ ʜʦ 

2019 ʛ. 

ɻʉ + ɹʦʢʦʚʳʝ ʩʪʚʦʣʳ 

ɼʦʣʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ 

ʙʫʨʝʥʠʷ ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ 

ʩʢʚʘʞʠʥ 2016 ʛ 

56% 

ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ 

ʩʢʚʘʞʠʥʳ (ɻʉ), ʚʩʝʛʦ 

ɻʉ + ʄɻʈʇ* 

Åɻʉ + ʄɻʈʇ ð ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʢʚʘʞʠʥʳ (ɻʉ) ʩ ʤʥʦʛʦʩʪʘʜʠʡʥʳʤ ʛʠʜʨʦʨʘʟʨʳʚʦʤ ʧʣʘʩʪʘ (ʄɻʈʇ) 



12 ɻʘʟʧʨʦʤ ʥʝʬʪʴ 

ʅʦʚʳʝ ʚʳʟʦʚʳ ʥʘ ʧʨʠʤʝʨʝ ʇʨʠʦʙʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

2-5 ʤD 0.1-1 ʤD 1-2 ʤD 

ü ʕʬʬʝʢʪ ʦʪ ʇʇɼ ʟʘ ʧʝʨʠʦʜʦʤ 

ʥʘʙʣʶʜʝʥʠʷ (ʙʦʣʝʝ 3 ʣʝʪ)  

ü ʇʨʠʝʤʠʩʪʦʩʪʴ çʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʝʪè 

ü ɼʝʙʠʪʳ ʧʦ ʞʠʜʢʦʩʪʠ ï 12-15 ʤ3/ʩʫʪ 

ü ɺʣʠʷʥʠʝ ʟʘʢʘʯʢʠ ʯʝʨʝʟ 1,5-2 

ʛʦʜʘ 

ü ʉʠʩʪʝʤʘ ʇʇɼ ɻʬʬʝʢʪʠʚʥʘ 

ü ʇʨʠʝʤʠʩʪʦʩʪʴ - 180ʤ3/ʩʫʪ 

ü ʈʦʩʪ ʜʝʙʠʪʦʚ ʧʦ ʞʠʜʢʦʩʪʠ ʜʦ 95 

ʤ3/ʩʫʪ 

ʂ~0,5 ʤD ʂ~2 ʤD 



13 ɻʘʟʧʨʦʤ ʥʝʬʪʴ 

ʉʠʥʪʝʪʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ʧʝʨʝʚʦʜʘ ʚ ʇʇɼ ʧʦʩʣʝ ʦʪʨʘʙʦʪʢʠ ʥʘ ʥʝʬʪʴ 

Åʏʝʤ ʤʝʥʴʰʝ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʪʝʤ ʜʦʣʴʰʝ ʥʫʞʥʦ ʦʪʨʘʙʘʪʳʚʘʪʴ ʩʢʚʘʞʠʥʳ ʇʇɼ ʥʘ 

ʥʝʬʪʴ 

Åʆʧʪʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʦʪʨʘʙʦʪʢʠ ʥʘ ʥʝʬʪʴ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ 

ʅʦʨʤʠʨʦʚʘʥʥʳʡ ʧʨʦʬʠʣʴ ʜʝʙʠʪʘ ʥʝʬʪʠ ʜʣʷ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 



14 ɻʘʟʧʨʦʤ ʥʝʬʪʴ 

ʆʪʨʘʙʦʪʢʘ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʥʘ ʥʝʬʪʴ 

ʆʧʪʠʤʠʟʘʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʙʳʯʠ ʩʢʚʘʞʠʥ (ʫʯʝʪ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ) ʜʝʣʘʝʪ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʦʪʨʘʙʦʪʢʫ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʚ ʜʦʙʳʯʝ ʜʦ ʧʝʨʝʚʦʜʘ ʚ ʥʘʛʥʝʪʘʥʠʝ 

ʅʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ: 

k = 1.5 ʤɼ 

h = 20 ʤ 

Õ = 1.5 ʩʇ 
ɲt Ґ нлл ͊ͭͣ 

ɹʝʟ ʦʪʨʘʙʦʪʢʠ: 

Qoil_cum = 148 ʪʳʩ.ʪʥ  

Qoil_cum_disc = 130 ʪʳʩ.ʪʥ 

ʉ ʦʪʨʘʙʦʪʢʦʡ: 

Qoil_cum = 146 ʪʳʩ.ʪʥ 

Qoil_cum_disc = 132 ʪʳʩ.ʪʥ 



15 ɻʘʟʧʨʦʤ ʥʝʬʪʴ 

ʅʦʚʳʝ ʚʳʟʦʚʳ ʥʘ ʧʨʠʤʝʨʝ ʇʨʠʦʙʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʟʘ ʧʝʨʚʳʡ ʛʦʜ 

ü ʇʘʜʝʥʠʝ ʜʝʙʠʪʦʚ/ʧʨʠʝʤʠʩʪʦʩʪʝʡ ʩʚʳʰʝ 60% ʚ ʛʦʜ 

ʇʦ ʬʘʢʪʠʯʝʩʢʠʤ ʪʝʤʧʘʤ ʧʘʜʝʥʠʷ ʟʘ ʧʝʨʚʳʡ ʛʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʇʨʠʦʙʩʢʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʩʪʨʝʤʠʪʩʷ ʢ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʩʣʘʥʮʝʚʦʡ ʥʝʬʪʠ 



16 ɻʘʟʧʨʦʤ ʥʝʬʪʴ 

ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʢʫ ʩʤʝʥʳ ʢʦʥʮʝʧʮʠʠ 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ɹʘʢʢʝʥ 

k ~ 0,05 ʤɼ 

ʇʨʠʦʙʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʩʝʛʦʜʥʷ 

k ~ 0,5 ʤɼ 

üʀʩʧʦʣʴʟʦʚʘʥʠʝ ɻʉ ʩ ʄɻʈʇ 

üʈʘʟʨʘʙʦʪʢʘ ʚ ʨʝʞʠʤʝ ʇʇɼ  

üʆʨʠʝʥʪʘʮʠʷ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʚʜʦʣʴ ʩʪʨʝʩʩʘ ï 

ʧʨʦʜʦʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʪʨʝʱʠʥ ɻʈʇ 

üʀʩʧʦʣʴʟʦʚʘʥʠʝ ɻʉ ʩ ʄɻʈʇ 

üʈʘʟʨʘʙʦʪʢʘ ʚ ʨʝʞʠʤʝ ʠʩʪʦʱʝʥʠʷ 

üʆʨʠʝʥʪʘʮʠʷ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʧʦʧʝʨʝʢ ʩʪʨʝʩʩʘ ï 

ʧʦʧʝʨʝʯʥʦʝ ʨʘʟʚʠʪʠʝ ʪʨʝʱʠʥ ɻʈʇ 

ʇʨʠ ʢʘʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʧʣʘʩʪʘ ʥʝʦʙʭʦʜʠʤʘ ʩʤʝʥʘ ʢʦʥʮʝʧʮʠʠ ʨʘʟʨʘʙʦʪʢʠ? 



17 ɻʘʟʧʨʦʤ ʥʝʬʪʴ 

ʆʧʪʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʦʪʨʘʙʦʪʢʠ ʥʘ ʥʝʬʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʧʣʘʩʪʘ 

Åɺ ʜʠʘʧʘʟʦʥʝ 0.1-0.3 ʤɼ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʠʡ ʨʦʩʪ ʚʨʝʤʝʥʠ ʦʪʨʘʙʦʪʢʠ 

Åʅʘʭʦʞʜʝʥʠʝ ʚ ʦʪʨʘʙʦʪʢʝ ʩʪʦʣʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ 

ʥʘ ʠʩʪʦʱʝʥʠʝ 

ʂ, mD 

ʊopt, m 



18 ɻʘʟʧʨʦʤ ʥʝʬʪʴ 

ɺ ʪʝʢʫʱʠʭ ʩʪʦʠʤʦʩʪʥʳʭ ʤʦʜʝʣʷʭ ʙʫʨʝʥʠʷ ʠ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʷʭ ʦʧʪʠʤʘʣʴʥʘʷ 

ʛʨʘʥʠʮʘ ʧʝʨʝʭʦʜʘ ʢ ʨʝʞʠʤʫ ʠʩʪʦʱʝʥʠʷ ʥʘ ʫʨʦʚʥʝ 0,1 ʤɼ 

ʂʨʠʪʝʨʠʡ ʧʝʨʝʭʦʜʘ ʢ ʨʝʞʠʤʫ ʠʩʪʦʱʝʥʠʷ ʚ ʯʠʩʣʝʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ 



19 ɻʘʟʧʨʦʤ ʥʝʬʪʴ 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʆʇʈ 

ʂʫʩʪ 

ʆʇʈ 

ʇʨʦʚʝʜʝʥʠʝ ʆʇʈ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʨʘʩʯʝʪʦʚ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʞʠʤʘ ʨʘʟʨʘʙʦʪʢʠ 

�Á���-�/���%�����,�����,���
�(�/�!�� 

˨͙ͤ͊͡ ˥ ˿ млллͣ 

˸͔͗͒ͯ ͪΎ͙͒͊ͣ ˥ ˿ рллͣ 

˸͔͗͒ͯ ͍͙͙ͫ͊͗ͤ͊ͣ͟ нрлͣ 

ʋʯʘʩʪʦʢ ʆʇʈ: 
Åʇʨʦʥʠʮʘʝʤʦʩʪʴ  0,2 ʤɼ 

Åʅʅʊ ~ 7 ʤ  

Åɹʫʨʝʥʠʝ 3 ʩʢʚʘʞʠʥ ɻʉ ʩ 

ʄɻʈʇ 


