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ʉʦʩʪʘʚʠʪʝʣʴ: ʜʦʮʝʥʪ, ʢ.ʪ.ʥ. ɸ.ɸ. ʄʘʢʘʨʝʥʢʦ 

 ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʥʘʧʠʩʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʨʘʤʤʦʡ ʢʫʨʩʘ 

çɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝè, ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢʘʬʝʜʨʦʡ ʢʘʨʪʦʛʨʘʬʠʠ 

ʠ ʫʪʚʝʨʞʜʝʥʳ ʢ ʠʟʜʘʥʠʶ ʨʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʦʡ ʢʦʤʠʩʩʠʝʡ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. 

 

 

 

ʈʝʮʝʥʟʝʥʪʳ:  ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʢʘʨʪʦʛʨʘʬʠʠ ʄʀʀɻɸʠʂ, ʢ.ʪ.ʥ. ɽ.ʖ. ɹʘʝʚʘ 

   ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ ʄʇɻʋ, 

   ʢ.ʪ.ʥ. ʃ.ɸ. ʌʦʢʠʥʘ 

 

 

 ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʧʨʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʩʪʫʜʝʥʪʦʚ, ʪʘʢ ʠ ʧʨʠ ʘʫʜʠʪʦʨʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʡ. 

 

 ʩ. 25, ʨʠʩ. 9, ʪʘʙʣ. 3, ʙʠʙʣ. 5 ʥʘʟʚ., ʧʨʠʣʦʞʝʥʠʝ 1  
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ɺɺɽɼɽʅʀɽ 

 

 ʂʦʥʪʨʦʣʴʥʳʝ ʨʘʙʦʪʳ ˉ 3 ʠ ˉ 4 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʟʘʦʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʄʀʀɻɸʠʂ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 01.37.00 ʂʘʨʪʦʛʨʘʬʠʷ. 

 ɺʳʧʦʣʥʝʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪ ʧʦʟʚʦʣʠʪ ʩʪʫʜʝʥʪʘʤ ʦʚʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ 

ʩʦʩʪʘʚʣʝʥʠʷ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʪʠʧʘ. ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʧʦʣʫʯʠʪʴ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʦʡ, ʥʘʫʯʠʪʴʩʷ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʜʣʷ ʮʝʣʝʡ ʢʘʨʪʦʩʦʩʪʘʚʣʝʥʠʷ, ʩʦʩʪʘʚʣʷʪʴ ʣʝʛʝʥʜʫ ʢʘʨʪʳ, ʢʦʤʧʦʥʦʚʘʪʴ ʵʣʝʤʝʥʪʳ 

ʢʘʨʪʳ ʠ ʫʤʝʪʴ ʩʦʩʪʘʚʣʷʪʴ ʤʘʢʝʪ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. 

 ʂʘʞʜʳʡ ʩʪʫʜʝʥʪ ʚʳʧʦʣʥʷʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʟʘʜʘʥʠʝ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʢʦʪʦʨʦʛʦ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʨʠ ʤʘʢʝʪʘ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ (ʧʨʠʥʪʝʨʥʳʝ 

ʢʦʧʠʠ) ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

 ʂʦʥʪʨʦʣʴʥʘʷ ʨʘʙʦʪʘ ˉ 3. ɺ ʨʘʙʦʪʝ ʚʳʧʦʣʥʷʶʪʩʷ ʬʨʘʛʤʝʥʪʳ ʜʚʫʭ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ ʩʧʦʩʦʙʦʤ ʟʥʘʯʢʦʚ: ʦʜʠʥ ʬʨʘʛʤʝʥʪ ʩʦʩʪʘʚʣʷʝʪʩʷ ʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʪʫʧʝʥʯʘʪʦʡ ʤʘʩʰʪʘʙʥʦʩʪʠ (ʚ ʰʢʘʣʝ ʣʶʜʥʦʩʪʠ ʛʦʨʦʜʩʢʠʭ 

ʧʦʩʝʣʝʥʠʡ, ʧʨʠʥʷʪʦʡ ʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʝ), ʜʨʫʛʦʡ ï ʚ ʘʙʩʦʣʶʪʥʦʡ 

ʥʝʧʨʝʨʳʚʥʦʡ ʤʘʩʰʪʘʙʥʦʩʪʠ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ. ɻʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʦʩʥʦʚʦʡ ʩʣʫʞʠʪ ʬʨʘʛʤʝʥʪ ʦʜʥʦʡ ʠʟ ʧʦʣʠʪʠʢʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʢʘʨʪ ʈʦʩʩʠʠ. 

 ʂʦʥʪʨʦʣʴʥʘʷ ʨʘʙʦʪʘ ˉ 4. ɺ ʨʘʙʦʪʝ ʩʦʩʪʘʚʣʷʝʪʩʷ ʢʘʨʪʦʛʨʘʤʤʘ ʠ 

ʢʘʨʪʦʜʠʘʛʨʘʤʤʘ ʥʘ ʦʜʠʥ ʠʟ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ʈʌ. ʇʦʩʪʨʦʝʥʠʝ ʢʘʨʪʦʛʨʘʤʤʳ 

ʠ ʢʘʨʪʦʜʠʘʛʨʘʤʤʳ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʨʘʟʜʝʣʴʥʦ ʠʣʠ ʥʘ ʦʜʥʦʡ ʢʘʨʪʝ. 
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1. ʂʦʥʪʨʦʣʴʥʘʷ ʨʘʙʦʪʘ ˉ 3 

ʉʦʩʪʘʚʣʝʥʠʝ ʬʨʘʛʤʝʥʪʘ ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʳ 

 ʀʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ: 

1. ʇʦʣʠʪʠʢʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʢʘʨʪʘ ʈʌ ʤʘʩʰʪʘʙʘ 1:5 000 000, ʠʟʜ. 1989 ʛ. 

(ʇʨʠʣʦʞʝʥʠʝ) 

2. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʩʙʦʨʥʠʢ çʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʈʌ ʧʦ ʛʦʨʦʜʘʤ, 

ʧʦʩʝʣʢʘʤ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ʠ ʨʘʡʦʥʘʤ - ʄ.: ɻʦʩʩʪʘʪ ʈʌ, ʧʦʩʣʝʜʥʠʭ ʣʝʪ 

ʠʟʜʘʥʠʷ. 

 

1.1  ʉʧʦʩʦʙ ʟʥʘʯʢʦʚ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʪʫʧʝʥʯʘʪʦʡ ʤʘʩʰʪʘʙʥʦʩʪʠ 

 ʉʧʦʩʦʙ ʟʥʘʯʢʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʷʚʣʝʥʠʡ, 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʚ ʪʦʯʢʘʭ [2]. 

ʈʘʟʤʝʨ ʟʥʘʢʦʚ ʧʝʨʝʜʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʩʪʨʫʢʪʫʨʘ ʠ ʬʦʨʤʘ 

ʟʥʘʢʦʚ ï ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ʀʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʘ ʟʥʘʯʢʦʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ ɸj ʠ ʨʘʟʤʝʨʦʤ 

ʟʥʘʯʢʘ dj. 

 ʅʘ ʢʘʨʪʘʭ ʨʘʟʤʝʨʳ ʦʙʲʝʢʪʦʚ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʪʫʧʝʥʯʘʪʦʡ ʤʘʩʰʪʘʙʥʦʩʪʠ (ʰʢʘʣʝ). ʉ ʵʪʦʡ ʮʝʣʴʶ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ɸi ʦʙʲʝʢʪʦʚ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ j-ʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʛʨʘʜʘʮʠʡ (ʠʥʪʝʨʚʘʣʦʚ) ʠ ʜʣʷ ʦʙʲʝʢʪʦʚ ʢʘʞʜʦʡ ʛʨʘʜʘʮʠʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʟʥʘʢ 

ʦʜʥʦʛʦ ʨʘʟʤʝʨʘ. 
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1.1.1 ʆʙʨʘʙʦʪʢʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

¶ ʀʟ ʪʘʙʣʠʮʳ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ ʧʦʣʠʪʠʢʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʢʘʨʪʳ 

(ʇʨʠʣʦʞʝʥʠʝ) ʚʳʧʠʩʳʚʘʝʪʩʷ ʚ ʪʘʙʣʠʮʫ 1.1 ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʛʦʨʦʜʩʢʠʭ 

ʧʦʩʝʣʝʥʠʡ ʧʦ ʯʠʩʣʫ ʞʠʪʝʣʝʡ. 

¶ ɺʳʯʠʩʣʷʝʪʩʷ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ jɸʢʘʞʜʦʡ ʛʨʘʜʘʮʠʠ ʰʢʘʣʳ. 

¶ ɺʳʯʠʩʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʡ ʨʘʟʤʝʨ jd  ʟʥʘʢʘ (ʜʠʘʤʝʪʨ ʢʨʫʛʘ, ʩʪʦʨʦʥʘ 

ʢʚʘʜʨʘʪʘ ʠʣʠ ʚʳʩʦʪʘ ʪʨʝʫʛʦʣʴʥʠʢʘ). 

 ʅʘ ʠʩʭʦʜʥʦʤ ʢʘʨʪʤʘʪʝʨʠʘʣʝ [1] ʣʶʜʥʦʩʪʴ ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʜʘʥʘ ʚ 

ʩʪʫʧʝʥʯʘʪʦʡ ʤʘʩʰʪʘʙʥʦʩʪʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʦʡ ʚʩʝ ʧʦʩʝʣʝʥʠʷ, ʚʭʦʜʷʱʠʝ 

ʚ ʦʜʠʥ ʠʥʪʝʨʚʘʣ, ʦʪʦʙʨʘʞʘʶʪʩʷ ʟʥʘʢʦʤ ʦʜʥʦʛʦ ʚʠʜʘ (ʨʠʩ 1.1). 

ʊʘʙʣʠʮʘ 1.1 

ˉˉ 

ʛʨʘʜʘʮʠʠ 

ʐʢʘʣʘ ʣʶʜʥʦʩʪʠ 

ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʡ, ʪʳʩ. 

ʯʝʣ. 

ʉʨʝʜʥʷ j̫ɸʣʶʜʥʦʩʪʴ 

ʛʨʘʜʘʮʠʠ 

ʆʧʨʝʜʝʣʝʥʥʳʡ 

ʨʘʟʤʝʨ ʟʥʘʢʘ,  

dj, ʤʤ 

5 ɹʦʣʝʝ 1 000 

(1000 ï é*) 

ééé.  

4 500 ï 1000 750  

3 100 ï 500 300  

2 50 ï 10 ééé.  

1 ʄʝʥʝʝ 10 

(2 ï 10) 

ééé..  

é* - ʤʘʢʩʠʤʘʣʴʥʘʷ ʣʶʜʥʦʩʪʴ ʛʦʨʦʜʘ ʥʘ ʚʳʜʘʥʥʦʤ ʬʨʘʛʤʝʥʪʝ ʢʘʨʪʳ [2]. 

 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʨʘʟʤʝʨʘ jd  ʟʥʘʢʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫʣʫ 
2/1

ö
ö

÷

õ

æ
æ

ç

å
=

M

A
d

j

j ,       (1.1) 

ʛʜʝ 
2

1 ii
j

AA
A

+
= -  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʘʞʜʦʛʦ ʠʥʪʝʨʚʘʣʘ (ʛʨʘʜʘʮʠʠ), 
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ʄ ï ʦʩʥʦʚʘʥʠʝ ʤʘʩʰʪʘʙʥʦʩʪʠ (ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ).  ʄ=0ɸ, ʛʜʝ 0ɸ - ʣʶʜʥʦʩʪʴ 

ʧʦʩʝʣʝʥʠʷ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʧʣʦʱʘʜʠ ʟʥʘʢʘ ʥʘ ʢʘʨʪʝ, 

ʨʘʚʥʦʡ 1 2ʤʤ. ʆʧʨʝʜʝʣʷʶʱʠʡ ʨʘʟʤʝʨ ʟʥʘʢʘ 0d  ʨʘʚʝʥ 1 ʤʤ. 

 ʌʦʨʤʫʣʘ (1.1) ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ 

ʣʶʜʥʦʩʪʠ ʧʦʩʝʣʝʥʠʡ, ʢʦʛʜʘ ɸmax ʚ 100, 1000 ʠ ʙʦʣʝʝ ʨʘʟ ʧʨʝʚʳʰʘʝʪ Amin.  

 ʇʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʬʦʨʤʫʣʘ 

jj AMd Ö=        (1.2) 

 ɿʥʘʯʝʥʠʷ jd , ʚʳʯʠʩʣʝʥʥʳʝ ʧʦ ʬʦʨʤʫʣʝ (1.2), ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʣʠʥʝʡʥʦʤʫ 

ʧʘʨʘʤʝʪʨʫ ʟʥʘʢʘ (ʚʳʩʦʪʝ ʩʪʦʣʙʮʘ, ʜʣʠʥʝ ʧʦʣʦʩʢʠ) ʨʘʚʥʦʤʫ 1ʤʤ. 

 ɺʝʣʠʯʠʥʘ ʄ ʚʳʯʠʩʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʦʜʥʦʛʦ ʠʟ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ jɸ, 

dmin ʠʣʠ dmax ʠ ʧʦʜʙʠʨʘʝʪʩʷ ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʩ ʫʯʝʪʦʤ ʥʘʛʨʫʟʢʠ ʠ ʥʘʟʥʘʯʝʥʠʷ 

ʢʘʨʪʳ, ʧʨʠʥʠʤʘʷ  mind =1ï2 ʤʤ ʠʣʠ maxd =20ï25 ʤʤ.  

 ʅʘʧʨʠʤʝʨ, ʧʫʩʪʴ mind =2 ʤʤ, ʠʟ ʪʘʙʣʠʮʳ 1.1 minɸ =6 000 ʯʝʣ., ʧʦʜʩʪʘʚʣʷʝʤ 

ʜʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʬʦʨʤʫʣʫ (1.1) 4=6/ʄ, ʪʦʛʜʘ ʄ=6/4=1500 ʯʝʣ., 

ʤʤd 12)1500/2000( 2/1
max == , ʪ.ʝ ʚʝʣʠʯʠʥʳ ʟʥʘʢʦʚ ʥʘ ʢʘʨʪʝ ʙʫʜʫʪ ʠʟʤʝʥʷʪʴʩʷ 

ʦʪ 2 ʜʦ 12 ʤʤ ʧʨʠ ʄ = 1500 ʯʝʣ. 

 ʆʩʥʦʚʘʥʠʝ ʤʘʩʰʪʘʙʥʦʩʪʠ ʄ ʜʦʣʞʥʦ ʙʳʪʴ çʢʨʫʛʣʳʤè ʯʠʩʣʦʤ. 

 

1.1.2 ʃʝʛʝʥʜʘ 

 ʄʝʪʦʜʠʢʘ ʚʳʯʠʩʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʟʥʘʢʦʚ ʥʘ ʢʘʨʪʝ ʜʦʣʞʥʘ ʧʦʷʩʥʷʪʴʩʷ ʚ 

ʣʝʛʝʥʜʝ. ɺ ʣʝʛʝʥʜʝ ʢʘʨʪʳ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʪʫʧʝʥʯʘʪʦʡ 

ʤʘʩʰʪʘʙʥʦʩʪʠ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʚʦʜʠʪʩʷ ʛʨʘʬʠʢ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʰʢʘʣʘ. 
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ɺʘʨʠʘʥʪʳ ʣʝʛʝʥʜʳ ʢʘʨʪʳ, ʧʦʩʪʨʦʝʥʥʦʡ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʪʫʧʝʥʯʘʪʦʡ 

ʤʘʩʰʪʘʙʥʦʩʪʠ, ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 1.1. ɿʥʘʯʝʥʠʷ jd , ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʝ 

ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ jɸ  ʢʘʞʜʦʡ ʛʨʘʜʘʮʠʠ, ʚʳʯʠʩʣʝʥʳ ʧʦ ʬʦʨʤʫʣʝ (1.1). 

 

 

 

 

 

 

ʈʠʩ.1.1 ʇʨʠʤʝʨ ʣʝʛʝʥʜʳ ʢʘʨʪʳ.  

ʐʢʘʣʳ ʧʦʩʪʨʦʝʥʳ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʪʫʧʝʥʯʘʪʦʡ ʤʘʩʰʪʘʙʥʦʩʪʠ 

 

 

1.1.3 ʉʦʩʪʘʚʣʝʥʠʝ ʠ ʦʬʦʨʤʣʝʥʠʝ ʢʘʨʪʳ 

 ɿʥʘʢʠ ʥʘ ʢʘʨʪʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʢʨʫʧʥʳʭ ʨʝʢ, ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʜʦʨʦʛ, ʧʦʣʠʪʠʢʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮ). 

 

                                      

ʈʠʩ.1.2 ʇʨʠʤʝʨ rʨʘʩʧʦʣʦʞʝʥʠʷ ʟʥʘʢʦʚ 
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 ɿʥʘʢʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʨʘʟʤʝʱʘʪʴ ʥʘ ʢʘʩʘʥʠʠ ʠʣʠ ʩ 

ʧʝʨʝʢʨʳʪʠʝʤ. ʇʨʠ ʵʪʦʤ ʟʥʘʢ ʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ ʥʝ ʜʦʣʞʝʥ çʟʘʯʝʨʢʠʚʘʪʴè ʟʥʘʢ 

ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ. ʇʨʠ ʦʬʦʨʤʣʝʥʠʠ ʬʨʘʛʤʝʥʪʘ ʢʘʨʪʳ ʟʥʘʢʠ ʜʦʣʞʥʳ ʠʤʝʪʴ 

ʯʝʪʢʠʡ ʢʦʥʪʫʨ. 

 ʊʘʢ ʢʘʢ ʢʘʨʪʘ ʦʪʦʙʨʘʞʘʝʪ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʦʜʥʦʛʦ ʪʠʧʘ, ʚʩʝ ʟʥʘʢʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʦʬʦʨʤʣʝʥʳ ʝʜʠʥʦʦʙʨʘʟʥʦ. ʅʘʟʚʘʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʥʘ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʜʦʣʞʥʳ ʯʠʪʘʪʴʩʷ. 

 

1.2 ʉʧʦʩʦʙ ʟʥʘʯʢʦʚ ʚ ʘʙʩʦʣʶʪʥʦʡ ʥʝʧʨʝʨʳʚʥʦʡ ʤʘʩʰʪʘʙʥʦʩʪʠ 

1.2.1 ʆʙʨʘʙʦʪʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

¶ ɺ ʊʘʙʣʠʮʫ 1.2 ʚʳʧʠʩʘʪʴ ʥʘʟʚʘʥʠʷ ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʧʦ ʚʳʜʘʥʥʦʤʫ 

ʬʨʘʛʤʝʥʪʫ ʢʘʨʪʳ [1]. 

¶ ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʩʪʘʚʣʝʥʥʳʤ ʩʧʠʩʢʦʤ ʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʝʞʝʛʦʜʥʠʢʘ [2] 

ʚʳʧʠʩʘʪʴ ʯʠʩʣʦ ʞʠʪʝʣʝʡ ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʡ. 

ʊʘʙʣʠʮʘ 1.2 

 

ˉˉ 

ʧ/ʧ 

ʅʘʟʚʘʥʠʝ ʛʦʨʦʜʩʢʦʛʦ 

ʧʦʩʝʣʝʥʠʷ 

ʏʠʩʣʦ ʞʠʪʝʣʝʡ, ʪʳʩ 

ʯʝʣ A i 

ʆʧʨʝʜʝʣʷʶʱʠʡ 

ʨʘʟʤʝʨ ʟʥʘʢʘ,  

di ʤʤ 

 ʂʦʩʪʨʦʤʩʢʘʷ ʦʙʣʘʩʪʴ   

1 ɻʘʣʠʯ 19,2  

2 ʅʝʷ 11,5  

 ééé..   

 ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ   

é. ɼʟʝʨʞʠʥʩʢ 261,3  

é. ɸʨʟʘʤʘʩ 109,4  

é. ééééé.   

 éééé..   

é. ééééé.   
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 ʇʨʠ ʘʙʩʦʣʶʪʥʦʡ ʥʝʧʨʝʨʳʚʥʦʡ ʤʘʩʰʪʘʙʥʦʩʪʠ ʧʣʦʱʘʜʴ ʢʘʞʜʦʛʦ ʟʥʘʢʘ 

ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʣʶʜʥʦʩʪʠ iɸ ʢʘʞʜʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ. 

ʆʧʨʝʜʝʣʷʶʱʠʡ ʨʘʟʤʝʨ ʢʘʞʜʦʛʦ ʟʥʘʢʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

2/1

ö
÷

õ
æ
ç

å
=

M

ɸ
d i

i . 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʘʥʠʷ ʤʘʩʰʪʘʙʥʦʩʪʠ ʄ ʩʤ. ʨʘʟʜʝʣ 1.1. 

 ʇʦ ʟʥʘʯʝʥʠʷʤ ʣʶʜʥʦʩʪʠ iɸ ʢʘʞʜʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ ʚ ʊʘʙʣʠʮʝ 1.2 

ʚʳʯʠʩʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ id  ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 ʤʤ. 

 

1.2.2 ʃʝʛʝʥʜʘ 

 ʇʨʠ ʘʙʩʦʣʶʪʥʦʡ ʥʝʧʨʝʨʳʚʥʦʡ ʤʘʩʰʪʘʙʥʦʩʪʠ ʚ ʣʝʛʝʥʜʝ ʢʘʨʪʳ ʜʦʩʪʘʪʦʯʥʦ 

ʫʢʘʟʘʪʴ ʚʝʣʠʯʠʥʫ ʦʩʥʦʚʘʥʠʷ ʤʘʩʰʪʘʙʥʦʩʪʠ ʄ.  ʅʘʧʨʠʤʝʨ, 

   

ʇʣʦʱʘʜʴ ʢʨʫʛʘ ʜʠʘʤʝʪʨʦʤ 1 ʤʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘééé ʯʝʣ. 

 

 

 

                                              (ʟʜʝʩʴ ʫʢʘʟʘʪʴ ʟʥʘʯʝʥʠʝ ʄ) 

 

1.2.3 ʉʦʩʪʘʚʣʝʥʠʝ ʠ ʦʬʦʨʤʣʝʥʠʝ ʢʘʨʪʳ 

 ʉʦʩʪʘʚʣʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʢʦʧʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʧʫʪʝʤ ʩʢʘʥʠʨʦʚʘʥʠʷ (ʠʣʠ 

ʢʩʝʨʦʢʦʧʠʨʦʚʘʥʠʷ). ʇʨʘʚʠʣʘ ʩʦʩʪʘʚʣʝʥʠʷ ʠ ʦʬʦʨʤʣʝʥʠʷ ʬʨʘʛʤʝʥʪʘ ʧʨʠʚʝʜʝʥʳ  

ʚ ʨʘʟʜʝʣʝ 1.1. ʉʦʩʪʘʚʣʝʥʠʝ ʬʨʘʛʤʝʥʪʘ ʢʘʨʪʳ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʛʨʘʥʠʮʘʭ ʈʌ. 

 ʇʨʠʤʝʨ ʩʦʩʪʘʚʣʝʥʠʷ ʬʨʘʛʤʝʥʪʘ ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʳ çɻʦʨʦʜʩʢʠʝ 

ʧʦʩʝʣʝʥʠʷè ʩʧʦʩʦʙʦʤ ʟʥʘʯʢʦʚ ʚ ʘʙʩʦʣʶʪʥʦʡ ʥʝʧʨʝʨʳʚʥʦʡ ʤʘʩʰʪʘʙʥʦʩʪʠ 

ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 1.3. 
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ʈʠʩ 1.3 ʌʨʘʛʤʝʥʪ ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʳ çɻʦʨʦʜʩʢʠʝ ʧʦʩʝʣʝʥʠʷè 1 : 5 000 000 
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1.3 ʆʬʦʨʤʣʝʥʠʝ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ ˉ3 

 

 

1

2

3

1 ï ʅʘʟʚʘʥʠʝ ʬʨʘʛʤʝʥʪʘ ʢʘʨʪr

2 ï ʄʘʩhʪʘʙ ʢʘʨʪr

3 - ʃʝʛʝʥʜʘ

 
 

ʈʠʩ 1.4 ʆʬʦʨʤʣʝʥʠʝ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ
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2. ʂʦʥʪʨʦʣʴʥʘʷ ʨʘʙʦʪʘ ˉ4  

ʉʦʩʪʘʚʣʝʥʠʝ ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʳ. ʂʘʨʪʦʛʨʘʤʤʘ ʠ ʢʘʨʪʦʜʠʘʛʨʘʤʤʘ.  

 ʀʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ:  

1. ʇʦʣʠʪʠʢʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʢʘʨʪʘ ʈʌ ï ʩʦʩʪʘʚʣʷʝʪʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ 

ʢʘʨʪʳ. 

2. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʝʞʝʛʦʜʥʠʢ çʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʚ ʛʦʨʦʜʘʭ, 

ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ ʠ ʨʘʡʦʥʘʭè - ʧʦʩʣʝʜʥʝʛʦ ʛʦʜʘ ʠʟʜʘʥʠʷ - ʩʦʩʪʘʚʣʷʝʪʩʷ 

ʪʝʤʘʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʪʳ. 

 ʂʘʨʪʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʞʘʪʴ ʥʘ ʢʘʨʪʝ ʩʨʝʜʥʶʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʷʚʣʝʥʠʷ ʚ ʢʘʞʜʦʡ ʝʜʠʥʠʮʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʜʝʣʝʥʠʷ. ʀʟʤʝʥʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʷʚʣʝʥʠʷ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʢʘʨʪʝ ʠʟʤʝʥʝʥʠʝʤ ʥʘʩʳʱʝʥʥʦʩʪʠ ʢʘʢʦʛʦ-

ʣʠʙʦ ʦʜʥʦʛʦ ʮʚʝʪʘ ʠʣʠ ʰʪʨʠʭʦʚʢʠ. 

 ʂʘʨʪʦʜʠʘʛʨʘʤʤʘ ʦʪʦʙʨʘʞʘʝʪ ʩʫʤʤʘʨʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʚʝʣʠʯʠʥʳ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʷʚʣʝʥʠʷ ʚ ʢʘʞʜʦʡ ʝʜʠʥʠʮʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʜʝʣʝʥʠʷ. ʉʫʤʤʘʨʥʘʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʥʘ ʢʘʨʪʝ ʧʝʨʝʜʘʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʜʠʘʛʨʘʤʤʥʦʡ ʬʠʛʫʨʳ. 

ɺʝʣʠʯʠʥʘ ʜʠʘʛʨʘʤʤʥʳʭ ʬʠʛʫʨ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (1.1) ʠʣʠ (1.2) ʩ ʫʯʝʪʦʤ 

ʚʳʙʨʘʥʥʦʡ ʤʘʩʰʪʘʙʥʦʩʪʠ ʟʥʘʢʦʚ (ʘʙʩʦʣʶʪʥʦʡ ʥʝʧʨʝʨʳʚʥʦʡ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʩʪʫʧʝʥʯʘʪʦʡ) (ʩʤ. ʢʦʥʪʨ. ʨʘʙ. ˉ 3). ʂʘʨʪʦʜʠʘʛʨʘʤʤʘ ʪʘʢʞʝ ʢʘʢ ʠ ʩʧʦʩʦʙ ʟʥʘʯʢʦʚ 

ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʞʘʪʴ ʩʪʨʫʢʪʫʨʫ ʷʚʣʝʥʠʷ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʜʠʘʛʨʘʤʤʥʦʡ ʬʠʛʫʨʳ 

ʥʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʝ ʯʘʩʪʠ ʠ ʠʟʤʝʥʝʥʠʷ ʷʚʣʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʧʫʪʝʤ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʜʠʘʛʨʘʤʤʥʳʭ ʬʠʛʫʨ ʠʣʠ ʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥʳ ʷʚʣʝʥʠʷ 

ʚ ʨʘʟʥʳʝ ʚʨʝʤʝʥʥʳʝ ʧʝʨʠʦʜʳ ʥʘ ʛʨʘʬʠʢʝ. ʂʘʨʪʦʜʠʘʛʨʘʤʤʘ ʦʪʦʙʨʘʞʘʝʪ 

ʩʫʤʤʘʨʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʷʚʣʝʥʠʡ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʝʜʠʥʠʮʘʤ. 
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2.1. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ 

 ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ. ɻʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʦʧʠʷ 

ʧʦʣʠʪʠʢʦ ï ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʢʘʨʪʳ ʈʌ [1] ʣʶʙʦʛʦ ʤʘʩʰʪʘʙʘ ʠʣʠ ʢʦʥʪʫʨʥʘʷ 

ʢʘʨʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʈʌ. ʆʙʷʟʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʷʚʣʷʝʪʩʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʢʘ, ʛʨʘʥʠʮʳ ʩʫʙʲʝʢʪʦʚ 

ʈʌ ʠ ʠʭ ʮʝʥʪʨʳ. 

 ʄʘʩʰʪʘʙ ʢʘʨʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʬʦʨʤʘʪʘ ʢʘʨʪʳ (ɸ4). ʆʩʪʘʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʩʥʦʚʝ 

ʠʩʭʦʜʥʦʡ ʢʘʨʪʳ. 

 ʂʦʤʧʦʥʦʚʢʘ. ʂʘʨʪʘ ʢʦʤʧʦʥʫʝʪʩʷ ʚ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʨʘʤʢʫ. ʆʩʥʦʚʥʘʷ 

ʪʝʨʨʠʪʦʨʠʷ ï ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ ï ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʠ ʟʘʥʠʤʘʝʪ ʚ 

ʧʨʝʜʝʣʘʭ ʨʘʤʢʠ ʮʝʥʪʨʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʇʨʠ ʢʦʤʧʦʥʦʚʢʝ ʩʣʝʜʫʝʪ 

ʟʘʧʨʦʝʢʪʠʨʦʚʘʪʴ ʤʝʩʪʦ ʜʣʷ ʥʘʟʚʘʥʠʷ, ʤʘʩʰʪʘʙʘ ʠ ʣʝʛʝʥʜʳ. ɺʘʨʠʘʥʪʳ 

ʨʘʟʤʝʱʝʥʠʷ ʥʘʟʚʘʥʠʷ, ʤʘʩʰʪʘʙʘ ʠ ʣʝʛʝʥʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʤʢʠ ʠ ʦʩʥʦʚʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 2.1 

 

 

ʘ) 

             ʙ) 
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ʚ)                                                                  ʛ) 

  

 

 

ʜ) 

 

 

1 ï ʥʘʟʚʘʥʠʝ ʢʘʨʪʳ 

2 ï ʤʘʩʰʪʘʙ 

3 ï ʣʝʛʝʥʜʘ 

4 ï ʦʩʥʦʚʥʘʷ ʪʝʨʨʠʪʦʨʠʷ 

5 ï ʩʦʧʨʝʜʝʣʴʥʘʷ ʪʝʨʨʠʪʦʨʠʷ  

 

 

ʈʠʩ. 2.1 ɺʘʨʠʘʥʪʳ ʢʦʤʧʦʥʦʚʢʠ ʢʘʨʪʳ. 

 

 ʇʣʦʱʘʜʴ ʚʨʝʟʦʢ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʟʘ ʩʯʝʪ ʨʘʤʢʠ ʢʘʨʪʳ.  
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 ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʢʘ ʥʝʦʙʭʦʜʠʤʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʤʧʦʥʦʚʢʠ 

ʢʘʨʪʳ, ʧʨʠ ʦʨʠʝʥʪʠʨʦʚʘʥʠʠ ʨʘʤʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʛʦ ʤʝʨʠʜʠʘʥʘ 

ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ ʯʪʝʥʠʠ ʢʘʨʪʳ ʩʝʪʢʘ ʦʪʦʙʨʘʞʘʝʪ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ. 

ʉʦʩʪʘʚʣʷʝʤʘʷ ʢʘʨʪʘ ʢʦʤʧʦʥʫʝʪʩʷ ʧʦ ʦʜʥʦʡ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʩʭʝʤ ʢʦʤʧʦʥʦʚʢʠ 

 

 

 

ʈʠʩ. 2.2 ɺʘʨʠʘʥʪ rʧʦʢʘʟʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʢʠ. 

 

 

 

2.2 ʆʙʨʘʙʦʪʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

 ɼʣʷ ʧʨʠʜʘʥʠʷ ʢʘʨʪʦʛʨʘʤʤʝ ʦʙʟʦʨʥʦʩʪʠ ʠ ʣʫʯʰʝʡ ʯʠʪʘʝʤʦʩʪʠ ʠʩʭʦʜʥʳʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ  ʜʘʥʥʳʝ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʛʨʫʧʧʳ, ʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ ʩʪʫʧʝʥʷʤʠ (ʛʨʘʜʘʮʠʷʤʠ) ʰʢʘʣʳ. ʐʢʘʣʘ ʩʦʩʪʦʠʪ ʦʙʳʯʥʦ ʠʟ                      

4 ï 5 ʩʪʫʧʝʥʝʡ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʛʨʘʜʘʮʠʡ ʠ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 

ʰʢʘʣʳ ʠʩʭʦʜʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

1. ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʨʷʤʦʡ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʢʦʪʦʨʦʡ 

ʦʧʨʝʜʝʣʷʶʪ ʟʥʘʯʝʥʠʝ ɸmin ʠ ɸmax, ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʨʘʚʥʳʝ ʦʪʨʝʟʢʠ, ʠʤʝʶʱʠʝ 

ʮʝʣʦʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ. ɸ=(ɸmax-Amin)/N, ʛʜʝ N ï ʯʠʩʣʦ ʦʪʨʝʟʢʦʚ (N~8-10), 

ʪ.ʝ. ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʪʨʦʠʪʩʷ ʰʢʘʣʘ ʯʝʨʝʟ ʨʘʚʥʳʝ ʠʥʪʝʨʚʘʣʳ. ʆʩʪʘʣʴʥʳʝ 
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ʟʥʘʯʝʥʠʷ ɸn ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʤʝʞʜʫ ʮʝʣʦʯʠʩʣʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʇʨʠʤʝʨ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ An ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ.2.3 

 

10 20 30 40 50 60 70 ɸn
ʯʝʣ/ʢʚ.ʢʤ

11,8

16,7

20,2

29,8

32,8

33,8

34,1

36,7

38,4

39,5

44,3

49,1
50,6

51,3

55,7

60,3 144,7

ʉʨʝʜʥ̫  ̫ʧʣʦʪʥʦʩʪɹ ʥʘʩʝʣʝʥʠ̫ 

ʌʝʜʝʨʘʣɹʥʦʛʦ ʦʢʨʫʛʘ

57,5 

ɺʘʨʠʘʥʪ ʛʨʫʧʧʠʨʦʚʢʠ ʟʥʘʯʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠ̫

11,8 ï 29,8 (4)

32,8 ï 39,5 (8)

44,3 ï 60,3 (6)

144,7 (1)

12 ï 30

33 ï 40 

44 ï 60 

145

ʤʝʥʝʝ 30

30 ï 40 

40 ï 60 

145

ʇʦʩʣʝ ʦʢʨʫʛʣʝʥʠ̫

145   ʄʦʩʢʚʘ

40 ï 60 

30 ï 40 

ʤʝʥʝʝ 30

ʆʢʦʥʯʘʪʝʣɹʥrʡ ʚʘʨʠʘʥʪ

 

ʈʠʩ. 2.3 

 

2. ʈʘʩʧʨʝʜʝʣʠʚ ʟʥʘʯʝʥʠʷ ɸn ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ ʠʣʠ ʫʙʳʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʶʪ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʘʟʨʳʚʳ ʚ ʨʷʜʫ ʟʥʘʯʝʥʠʡ ɸn. ʊʘʢ ʢʘʢ ʟʥʘʯʝʥʠʡ ʥʝʤʥʦʛʦ, ʨʘʟʨʳʚʳ 

ʤʝʞʜʫ ʥʠʤʠ ʦʧʨʝʜʝʣʷʶʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʛʨʘʜʘʮʠʡ ʂ ʠ ʠʭ ʛʨʘʥʠʯʥʳʝ 

ʟʥʘʯʝʥʠʷ. ʇʨʠʙʣʠʞʝʥʥʦ ʯʠʩʣʦ ʛʨʘʜʘʮʠʡ ʂ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ 

ʉʪʵʨʜʞʝʩʩʘ 

ʂ~1+3,322lg n, ʛʜʝ n-ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ɸn.             (2.1) 

 ʈʘʚʥʦʤʝʨʥʦ ʠʟʤʝʥʷʶʱʠʝʩʷ ʟʥʘʯʝʥʠ ̫ɸn ʦʙʳʯʥʦ ʨʘʟʜʝʣʷʶʪ ʥʘ ʨʘʚʥʳʝ 

ʠʥʪʝʨʚʘʣʳ. 
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3. ʉ ʫʯʝʪʦʤ ʥʘʟʥʘʯʝʥʠʷ ʠ ʤʘʩʰʪʘʙʘ ʩʦʩʪʘʚʣʷʝʤʦʡ ʢʘʨʪʳ ʦʢʦʥʯʘʪʝʣʴʥʦ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʛʨʘʜʘʮʠʡ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʢʨʫʛʣʷʶʪʩʷ 

ʛʨʘʥʠʯʥʳʝ  ʟʥʘʯʝʥʠʷ ʰʢʘʣʳ. 

 ʆʙʨʘʙʦʪʢʫ ʠʩʭʦʜʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚʳʧʦʣʥʠʪʴ ʚ ʪʘʙʣ. 2.1 

ʊʘʙʣʠʮʘ 2.1 

ˉ  ̄

ʧ/ʧ 

ʌʝʜʝʨʘʣʴʥʳʝ 

ʦʢʨʫʛʘ ʠ 

ʩʫʙʲʝʢʪʳ ʈʌ 

ʂʘʨʪʦʜʠʘʛʨʘʤʤʘ ʂʘʨʪʦʛʨʘʤʤʘ 

ʏʠʩʣʦ 

ʞʠʪʝʣʝʡ, 

ʪʳʩ.ʯʝʣ. 

ʆʧʨʝʜʝʣ. 

ʨʘʟʤʝʨ 

ʜʠʘʛʨʘʤʤ. 

ʬʠʛʫʨ 

d(ʤʤ) 

ʇʣʦʪʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ, 

ʯʝʣ./ʢʤ
2 

ɸi 

ˉ  ̄

ʛʨʘʜʘʮʠʡ 

ʢʘʨʪʦʛʨʘʤʤʳ 

 

 

ʎʝʥʪʨʘʣʴʥʳʡ 

ʆʢʨʫʛ ʈʌ 

    

1 ʄʦʩʢʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ 

    

é ééééééé éé..    

 

 ʆʙʨʘʙʦʪʢʘ ʘʙʩʦʣʶʪʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ 

ʢʘʨʪʦʜʠʘʛʨʘʤʤʳ ʚʳʧʦʣʥʷʝʪʩʷ ʪʘʢʞʝ, ʢʘʢ ʠ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪʳ ʩʧʦʩʦʙʦʤ 

ʟʥʘʯʢʦʚ (ʊʘʙʣʠʮʘ 1.2). 

2.3 ʃʝʛʝʥʜʘ 

 ʂʘʨʪʘ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʩʧʦʩʦʙʦʤ ʢʘʨʪʦʛʨʘʤʤʳ ʠ ʩʧʦʩʦʙʦʤ ʢʘʨʪʦʜʠʘʛʨʘʤʤʳ, 

ʦʪʦʙʨʘʞʘʝʪ ʜʚʘ ʨʘʚʥʦʟʥʘʯʥʳʭ ʧʦʢʘʟʘʪʝʣʷ, ʧʦʵʪʦʤʫ ʚ ʣʝʛʝʥʜʝ: 

¶ ʧʨʠʚʦʜʠʪʩʷ ʧʦʣʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

¶ ʫʢʘʟʳʚʘʝʪʩʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʝʜʠʥʠʮʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʷʪʩʷ 

ʠʟʦʙʨʘʞʝʥʠʷ (ʥʘʩʳʱʝʥʥʦʩʪʴ ʦʢʨʘʩʢʠ, ʜʠʘʛʨʘʤʤʥʳʝ ʬʠʛʫʨʳ); 

¶ ʛʨʘʬʠʯʝʩʢʠʝ  ʰʢʘʣr ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ. 
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 ʅʘ ʨʠʩ.2.4 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʣʝʛʝʥʜʳ ʢʘʨʪʳ çʅʘʩʝʣʝʥʠʝè, ʩʦʩʪʘʚʣʝʥʥʳʡ 

ʩʧʦʩʦʙʘʤʠ:

ʂʘʨʪʦʛʨʘʤʤʘ

ʏʠʩʣʦ ʯʝʣʦʚʝʢ ʥʘ 1 ʢʚ. ʢʤ 

(ʧʦ ʩʫʙ̡ʝʢʪʘʤ ʈʌ)

ʂʘʨʪʦʜʠʘʛʨʘʤʤʘ

ʆʙɦ ʘ̫ ʯʠʩʣʝʥʥʦʩʪɹ ʥʘʩʝʣʝʥʠ̫ 

(ʧʦ ʩʫʙ̡ʝʢʪʘʤ ʈʌ)

20

15

5

10

ʪrʩ. ʯʝʣ

 

ʈʠʩ. 2.4 

 

ʈʘʟʤʝʱʝʥʠʝ ʧʦʷʩʥʠʪʝʣʴʥʦʛʦ ʪʝʢʩʪʘ ʚ ʣʝʛʝʥʜʝ ʜʦʣʞʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʟʘʧʦʤʠʥʘʥʠʶ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʧʦʜʨʘʟʜʝʣʷʶʪ ʪʝʢʩʪ ʥʘ 

ʦʩʥʦʚʥʦʡ ʠ ʪʝʢʩʪ, ʜʘʶʱʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʷʩʥʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʦʛʦ 

ʨʘʟʤʝʨʳ ʰʨʠʬʪʘ ʠ ʠʥʪʝʨʚʘʣʳ ʤʝʞʜʫ ʩʪʨʦʢʘʤʠ ʪʝʢʩʪʘ. ʇʝʨʝʥʦʩʳ ʩʣʦʚ ʚ ʣʝʛʝʥʜʝ 

ʥʝʞʝʣʘʪʝʣʴʥʳ. 

 ʇʨʠ ʢʦʤʧʦʥʦʚʢʝ ʣʝʛʝʥʜʳ ʝʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʯʘʩʪʠ. (ʈʠʩ. 2.4) 

 ʂʨʦʤʝ ʰʪʨʠʭʦʚʦʛʦ ʟʥʘʢʘ ʚʜʦʣʴ ʛʨʘʥʠʮ ʩʫʙʲʝʢʪʦʚ ʈʌ, ʚʭʦʜʷʱʠʭ ʚ 

ʦʩʥʦʚʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʤʦʞʥʦ ʜʘʪʴ ʢʘʥʪ (ʦʪʤʳʚʢʫ) ʦʜʥʦʛʦ ʮʚʝʪʘ. ʂʘʥʪ, 

ʚʳʜʝʣʷʶʱʠʡ ʦʩʥʦʚʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʜʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʩʦʧʨʝʜʝʣʴʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ɽʩʣʠ ʛʨʘʥʠʮʘ ʦʩʥʦʚʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʯʘʩʪʠʯʥʦ ʩʦʚʧʘʜʘʝʪ ʩ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʝʡ, ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʛʨʘʥʠʮʳ ʠʟʤʝʥʷʝʪʩʷ ʰʪʨʠʭʦʚʦʡ 

ʟʥʘʢ ʠ ʫʜʚʘʠʚʘʝʪʩʷ ʰʠʨʠʥʘ ʢʘʥʪʘ ʚʜʦʣʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʳ. 
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2.4 ʉʦʩʪʘʚʣʝʥʠʝ ʠ ʦʬʦʨʤʣʝʥʠʝ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

 ʂʘʨʪʦʛʨʘʤʤʘ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʝʜʠʥʠʮʘʤ (ʧʦ ʩʫʙʲʝʢʪʘʤ ʈʌ). ʅʘ ʢʘʨʪʦʛʨʘʤʤʝ 

ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʷ ʧʝʨʝʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ 

ʦʢʨʘʩʢʠ (ʰʪʨʠʭʦʚʢʠ) ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ. ʊʘʢ ʢʘʢ ʢʘʨʪʦʛʨʘʤʤʘ 

ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʪʦ ʰʢʘʣʘ ʜʦʣʞʥʘ 

ʧʝʨʝʜʘʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʜʥʦʛʦ ʮʚʝʪʘ. ɽʩʣʠ ʛʨʘʜʘʮʠʡ ʚ ʰʢʘʣʝ 

ʙʦʣʝʝ ʧʷʪʠ, ʠʩʧʦʣʴʟʫʶʪ ʚʪʦʨʦʡ ʮʚʝʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʭʨʘʥʠʪʴ ʧʦʩʪʝʧʝʥʥʦʝ 

ʥʘʨʘʩʪʘʥʠʝ ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʢʨʘʩʢʠ. 

 ʂʘʨʪʦʜʠʘʛʨʘʤʤʘ ʦʪʦʙʨʘʞʘʝʪ ʩʫʤʤʘʨʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʷʚʣʝʥʠʡ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʝʜʠʥʠʮʘʤ. 

 ʏʪʦʙ  r ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʜʠʘʛʨʘʤʤʥʳʭ ʬʠʛʫʨ ʧʨʘʚʠʣʴʥʦ ʧʝʨʝʜʘʚʘʣʠ 

ʨʘʟʤʝʱʝʥʠʝ ʷʚʣʝʥʠʷ, ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʣʦʢʘʣʠʟʦʚʘʥʳ ʝʜʠʥʦʦʙʨʘʟʥʦ ʚ ʧʨʝʜʝʣʘʭ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ ʢʘʯʝʩʪʚʝ ʪʦʯʢʠ ʣʦʢʘʣʠʟʘʮʠʠ 

ʜʠʘʛʨʘʤʤʥʦʡ ʬʠʛʫʨʳ ʚʳʙʠʨʘʶʪ ʠʣʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʮʝʥʪʨ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ 

ʝʜʠʥʠʮʳ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʮʝʥʪʨ ʩʫʙʲʝʢʪʘ ʈʌ. 

 ʇʦʩʪʨʦʝʥʠʝ ʠ ʦʬʦʨʤʣʝʥʠʝ ʜʠʘʛʨʘʤʤʥʳʭ ʬʠʛʫʨ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʧʨʘʚʠʣʘʤ 

ʧʦʩʪʨʦʝʥʠʷ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʟʥʘʯʢʦʚ (ʢʦʥʪʨʦʣʴʥʘʷ ʨʘʙʦʪʘ ˉ 3). 

 ʅʘ ʢʘʨʪʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʘʪ ɹʛʨʘʥʠʮʳ ʩʫʙʲʝʢʪʦʚ ʈʌ ʠ ʠʭ ʮʝʥʪʨʳ. ɽʩʣʠ 

ʤʘʩʰʪʘʙ ʤʝʣʢʠʡ, ʤʦʞʥʦ ʧʦʢʘʟʳʚʘʪʴ ʥʝ ʚʩʝ ʮʝʥʪʨʳ, ʥʦ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ 

ʦʧʦʟʥʘʚʘʣʠʩʴ. ʐʨʠʬʪʳ ʥʘʜʧʠʩʝʡ ʮʝʥʪʨʦʚ ʩʫʙʲʝʢʪʦʚ ʈʌ ʤʦʞʥʦ ʜʘʪʴ ʧʦ 

ʠʩʭʦʜʥʦʤʫ ʢʘʨʪʤʘʪʝʨʠʘʣʫ ʠʣʠ ʚʳʜʝʣʠʪʴ ʪʦʣʴʢʦ ʮʝʥʪʨ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ, 

ʦʩʪʘʣʴʥʳʝ ʥʘʜʧʠʩʠ, ʜʘʚ ʦʜʥʠʤ ʰʨʠʬʪʦʤ. 
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 ʎʝʣʦʩʪʥʦʩʪʴ ʦʩʥʦʚʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʦʬʦʨʤʣʝʥʠʝʤ 

ʩʦʧʨʝʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʂʘʥʪ ʚʜʦʣʴ ʛʨʘʥʠʮʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʜʘʝʪʩʷ ʚ 

ʩʪʦʨʦʥʫ ʩʦʧʨʝʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɽʩʣʠ ʛʨʘʥʠʮʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʯʘʩʪʠʯʥʦ 

ʩʦʚʧʘʜʘʝʪ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʝʡ, ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʠʟʤʝʥʷʝʪʩʷ ʰʪʨʠʭʦʚʦʡ 

ʟʥʘʢ ʛʨʘʥʠʮʳ ʠ ʫʜʚʘʠʚʘʝʪʩʷ ʰʠʨʠʥʘ ʢʘʥʪʘ ʚʜʦʣʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʳ. 

 

 
 

ʈʠʩ. 2.5  

ʊʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʇʨʠʚʦʣʞʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʈʌ  

çʇʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷè (ʬʨʘʛʤʝʥʪ) 
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ɺʘʨʠʘʥʪʳ ʠ ʥʦʤʝʨʘ ʟʘʜʘʥʠʡ 

   ʌʝʜʝʨʘʣʴʥʳʝ ʦʢʨʫʛʘ ʈʌ 

ʂʘʨʪʦʛʨʘʬʠʨʫʝʤʘʷ 

ʪʝʨʨʠʪʦʨʠʷ 

ˉ 

ʊʝʤʳ 

ʊʝʤʘ ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

(ʧʦ ʩʫʙʲʝʢʪʘʤ ʈʌ) 

1 2 3 4 5 6 7 

1 ʅʘʩʝʣʝʥʠʝ ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ 

ʇʨʦʮʝʥʪ ʩʝʣʴʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ 

1.

1 

1.

2 

1.

3 

1.

4 

1.

5 

1.

6 

1.

7 

2 ʉʝʣʴʩʢʦʝ 

ʥʘʩʝʣʝʥʠʝ 

ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ʇʣʦʪʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ 

2.

1 

2.

2 

2.

3 

2.

4 

2.

5 

2.

6 

2.

7 

3 ɻʦʨʦʜʩʢʦʝ 

ʥʘʩʝʣʝʥʠʝ 

ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ʇʨʦʮʝʥʪ ʛʦʨʦʜʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ. 

3.

1 

3.

2 

3.

3 

3.

4 

3.

5 

3.

6 

3.

7 

4 ɽʩʪʝʩʪʚʝʥʥʳʡ 

ʧʨʠʨʦʩʪ 

ʥʘʩʝʣʝʥʠʷ 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʧʨʠʨʦʩʪ 

ʥʘʩʝʣʝʥʠʷ.  

ʊʦ ʞʝ ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ 

4.

1 

4.

2 

4.

3 

4.

4 

4.

5 

4.

6 

4.

7 

5 ʄʠʛʨʘʮʠʦʥ-

ʥʳʡ ʧʨʠʨʦʩʪ 

ʥʘʩʝʣʝʥʠʷ 

ʄʠʛʨʘʮʠʦʥʥʳʡ ʧʨʠʨʦʩʪ 

ʥʘʩʝʣʝʥʠʷ.  

ʊʦ ʞʝ ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ 

5.

1 

5.

2 

5.

3 

5.

4 

5.

5 

5.

6 

5.

7 

6 ʀʟʤʝʥʝʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ 

1995-2005 ʛʛ 

ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ 

1995, 2000, 2005.  

ʇʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ 

2005 ʛ. 

6.

1 

6.

2 

6.

3 

6.

4 

6.

5 

6.

6 

6.

7 

 

                                 ʌʝʜʝʨʘʣʴʥʳʝ ʦʢʨʫʛʘ ʈʌ 

1. ʎʝʥʪʨʘʣʴʥʳʡ 

2. ʇʨʠʚʦʣʞʩʢʠʡ 

3. ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ 

4. ʖʞʥʳʡ 

 

5. ʋʨʘʣʴʩʢʠʡ 

6. ʉʠʙʠʨʩʢʠʡ 

7. ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 

 

 ʅʘʧʨʠʤʝʨ, ʥʦʤʝʨ ʟʘʜʘʥʠʷ 1.3. ʇʝʨʚʘʷ ʮʠʬʨʘ ʥʦʤʝʨʘ ʟʘʜʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪ 

ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʚʪʦʨʘʷ ʮʠʬʨʘ ï ʪʝʤʫ ʠ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʳʝ 

ʧʦʢʘʟʘʪʝʣʠ. 
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ʃʠʪʝʨʘʪʫʨʘ 

1. ʇʦʣʠʪʠʢʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʢʘʨʪʘ ʈʦʩʩʠʠ ʤʘʩʰʪʘʙʘ 1:5000 000 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʟʜʘʥʠʷ. 

2. ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʨʦʜʘʭ, ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ ʠ ʨʘʡʦʥʦʚ ʈʦʩʩʠʠ. ï 

ʄ.: ʈʦʩʩʪʘʪ, ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʠʟʜʘʥʠʷ. 

3. ɹʝʨʣʷʥʪ ɸ.ʄ. ʂʘʨʪʦʛʨʘʬʠʷ. ï ʄ.: ɸʩʧʝʢʪ ʇʨʝʩʩ, 2001 ï 336 ʩ. 

4. ɹʠʣʠʯ ʖ.ʉ., ɺʘʩʤʫʪ ɸ.ʉ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ: ʋʯʝʙʥʠʢ ʜʣʷ 

ʚʫʟʦʚ. ï ʄ.: ʅʝʜʨʘ, 1984. ï 364 ʩ. 

5. ʉʪʘʪʠʩʪʠʢʘ: ʋʯʝʙ. ʇʦʩʦʙʠʝ / ʇʦʜ ʨʝʜ. ʄ.ʈ. ɽʬʠʤʦʚʦʡ. ï ʄ. : ʀʅʌʈɸ ï ʄ, 

2000 ï 336 ʩ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 24 

 

 

ʇʈʀʃʆɾɽʅʀɽ 

 

 

ʌʨʘʛʤʝʥʪ ʧʦʣʠʪʠʢʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʢʘʨʪʳ ʈʌ 1 : 5 000 000 

 

 

 

 

 

 

 

 

 


