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ʇʝʯʘʪʘʝʪʩʷ ʧʦ ʨʝʰʝʥʠʶ ʋʯʝʥʦʛʦ ʩʦʚʝʪʘ ɻʆʋ ɺʇʆ çɼʦʥʙʘʩʩʢʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʘʢʘʜʝʤʠʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳè, ʧʨʦʪʦʢʦʣ ˉ 9 ʦʪ 29 ʤʘʷ 2018 ʛ. 
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ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ; 
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ʋʣʠʪʠʥ ɻ.ʄ. ï ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠʤ. ɺ.ɺ. ʇʘʢʘ  

ɻʆʋ ɺʇʆ çɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ; 

ɸʣʝʢʩʘʥʜʨʦʚ ɺ.ɼ. ï ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʬʠʟʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ; 
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ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ɻʆ ɺʇʆ çɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʪʦʨʛʦʚʣʠ ʠʤ. ʄ. ʊʫʛʘʥ-ɹʘʨʘʥʦʚʩʢʦʛʦè, 

ʢ.ʭ.ʥ., ʜʦʮʝʥʪ. 
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ʉɽʂʎʀʗ çʄɸʊɽʄɸʊʀʂɸè  

 

ʋɼʂ 51-7 

ʏʫʠʥʘ ʉ.ɽ, 

ʩʪʫʜ. ʛʨʫʧʧʳ ɻɼ-17ʘ, ɻʆʋ ɺʇʆ çɼʦʥʅʊʋè 

ʈʫʢʦʚʦʜʠʪʝʣʠ: ʇʨʦʢʦʧʝʥʢʦ ɽ.ɺ.,  

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ; 

ʄʘʩʣʦ ʉ.ɺ.,  

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ,  

ɻʆʋ ɺʇʆ çɼʦʥʅʊʋè 

 

ʇʈʀʄɽʅɽʅʀɽ ʃʀʅɽʁʅʆɻʆ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ ɼʃʗ 

ʌʆʈʄʀʈʆɺɸʅʀʗ ʊɽʍʅʆɻɽʅʅʆɻʆ ʄɽʉʊʆʈʆɾɼɽʅʀʗ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʧʨʠʤʝʥʝʥʠʷ ʣʠʥʝʡʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʨʝʜʠ 

ʨʘʙʦʪʘʶʱʠʭ ʧʣʘʩʪʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʠʪʴ 

ʭʨʦʥʦʣʠʪʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʠʪ 

ʚʳʷʚʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʝ ʟʦʥʳ ʚ ʧʨʝʜʝʣʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʜʘʪʴ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʛʝʥʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʢʦʤʧʦʥʝʥʪ, 

ʭʨʦʥʦʣʠʪʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ.  

 

ɺ ʦʪʚʘʣʘʭ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ʤʥʦʛʦ ʟʘʧʘʩʦʚ ʥʝʢʦʪʦʨʳʭ ʤʝʪʘʣʣʦʚ, 

ʩʦʠʟʤʝʨʠʤʳʭ ʧʦ ʦʙʲʝʤʫ ʩ ʧʨʠʨʦʜʥʳʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʧʦʣʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʜʣʷ ʋʢʨʘʠʥʳ ʙʫʜʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ, 

ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʠʟ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʫʞʝ 

ʠʩʯʝʨʧʘʥʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. ʇʦʨʦʜʘ ʧʦʧʘʜʘʝʪ ʥʘ 

ʧʦʨʦʜʥʳʡ ʦʪʚʘʣ ʥʝ ʭʘʦʪʠʯʝʩʢʠ, ʘ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʲʝʤʘʭ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 
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ʆʩʥʦʚʦʡ ʜʣʷ ʵʪʦʛʦ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʘʨʢʰʝʡʜʝʨʩʢʘʷ ʛʦʨʥʦ-ʛʨʘʬʠʯʝʩʢʘʷ 

ʜʦʢʫʤʝʥʪʘʮʠʷ, ʢʦʪʦʨʘʷ, ʧʦ ʩʫʪʠ, ʷʚʣʷʝʪʩʷ ʝʜʠʥʳʤ ʜʦʩʪʦʚʝʨʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʘʭʪʳ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘ ʚʝʩʴ 

ʧʝʨʠʦʜ ʦʪʩʳʧʢʠ ʧʦʨʦʜʳ ʥʘ ʦʪʚʘʣ [1].  

ʊʝʭʥʦʣʦʛʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨʦʜʥʦʛʦ ʦʪʚʘʣʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʩʳʧʢʝ 

ʧʦʨʦʜʳ ʥʘ ʦʪʚʘʣ ʦʪʜʝʣʴʥʳʤʠ ʷʨʫʩʘʤʠ. ʊʘʢ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʷʨʫʩ ʧʦʨʦʜʥʦʛʦ ʦʪʚʘʣʘ 

ʥʘʩʳʧʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʪ, ʪʦ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʢʘʨʪʫ ʥʘʩʳʧʢʠ 

ʦʪʚʘʣʘ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ʊʘʢ ʢʘʢ ʢʘʞʜʳʡ ʧʣʘʩʪ ʠʤʝʝʪ ʩʚʦʝ 

ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʪʦ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʧʨʦʛʥʦʟ ʪʝʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, 

ʢʦʪʦʨʳʝ ʧʨʦʠʟʦʡʜʫʪ ʧʨʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʣʘʩʪʘʭ, ʪʦ ʝʩʪʴ ʟʘʨʘʥʝʝ ʚʳʷʚʠʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʟʦʥʳ ʥʘ ʦʪʜʝʣʴʥʦʤ ʷʨʫʩʝ ʠ ʚ ʮʝʣʦʤ ʥʘ ʦʪʚʘʣʝ [2].  

ʀʩʧʦʣʴʟʫʷ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʜʘʯʫ ʦ ʥʘʭʦʞʜʝʥʠʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʨʝʜʠ ʩʦʩʪʘʚʘ ʧʦʨʦʜ, ʚʭʦʜʷʱʠʭ ʚ ʧʣʘʩʪ, ʘ ʪʘʢʞʝ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʚʝʢʪʦʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʮʝʥʠʪʴ ʦʙʲʝʤ ʚʳʜʘʯʠ ʥʘ ʦʪʚʘʣ ʧʦʨʦʜʳ, 

ʩʦʜʝʨʞʘʱʠʡ ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʧʦ ʧʣʘʩʪʘʤ [3].  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʜʘʥʥʘʷ ʟʘʜʘʯʘ 

ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʉʫʱʝʩʪʚʫʝʪ ʬʫʥʢʮʠʷ  
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ʛʜʝ Ὢ’ȟ’ȟȣ’  ï ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʠʣʠ ʢʨʠʪʝʨʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʚʝʢʪʦʨ f ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʟʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʙʲʝʤʘ ʧʦ 

ʧʣʘʩʪʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʩʦʩʪʘʚʝ ʧʦʨʦʜ ʧʣʘʩʪʘ, 



˿˩˴̇ˮ̒ ζ˸ˢ́˩˸ˢ́ˮ˴ˢη 

9 

),...,...,( 21 kj xxxxX=  ï ʚʘʨʴʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʘʶʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʦʤʧʦʥʝʥʪʫ ʚ ʩʦʩʪʘʚʝ ʧʦʨʦʜ ʧʣʘʩʪʘ,  
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(  

ï ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʟʘʜʘʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʢʦʤʧʦʥʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ 

ʩʦʩʪʘʚ ʧʦʨʦʜ ʧʣʘʩʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʳʭ ʬʫʥʢʮʠʡ, ʤʦʞʥʦ 

ʩʦʩʪʘʚʠʪʴ ʤʘʪʨʠʮʫ ʨʘʟʤʝʨʥʦʩʪʴʶ [1..k, 1..m],  ʛʜʝ k ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪ, m ï 

ʢʦʣʠʯʝʩʪʚʦ ʧʣʘʩʪʦʚ. ɼʘʥʥʘʷ ʤʘʪʨʠʮʘ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʠʞʝ. 

 

ὠ       ὠ    ȣ   ὠ     ȣ   ὠ 

ὼ    ὼ  ȣ   ὼ   ȣ   ὼ  

ὼ    ὼ  ȣ   ὼ   ȣ   ὼ  
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ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʚʝʢʪʦʨʘ ( ))()2()1( ,..., mVVVV = , ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʦʚ ʧʦ ʧʣʘʩʪʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʠʪʴ ʧʘʨʘʤʝʪʨʳ, ʚʭʦʜʷʱʠʝ ʚ ʚʝʢʪʦʨ, ʧʦ ʬʦʨʤʫʣʝ 

ä
=

Ö=
m

i

i

i

l

l VxV
1

)()(
                        (4)  

ʀʩʧʦʣʴʟʫʷ ʥʘʡʜʝʥʥʳʝ ʦʙʲʝʤʳ, ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʩʦʩʪʘʚʝ 

ʢʦʤʧʦʥʝʥʪ, ʚʭʦʜʷʱʠʭ ʚ ʧʣʘʩʪ, ʪʦ ʝʩʪʴ, ʢʘʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʙʦʣʴʰʝ ʩʦʜʝʨʞʘʪʩʷ ʚ 

ʦʙʲʝʤʝ ʧʦʨʦʜʳ, ʦʪʩʳʧʘʥʥʦʡ ʥʘ ʦʪʚʘʣ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʘʬʠʢʘ ʧʨʦʚʝʜʝʥʠʷ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥ ʧʨʦʮʝʩʩ ʥʘʭʦʞʜʝʥʠʷ ʪʘʢʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʠ ʜʘʣʴʥʝʡʰʝʝ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʨʠʩ. 2).  

(2) 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʷ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʥʘʩʳʧʢʦʡ ʧʦʨʦʜʳ ʚ ʧʨʝʜʝʣʘʭ 

ʦʜʥʦʛʦ ʧʣʘʩʪʘ, ʠ, ʟʥʘʷ ʢʘʢʠʝ ʨʘʙʦʪʘʶʪ ʧʣʘʩʪʳ, ʪʦ ʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʪʦ ʣʠ ʢʘʞʜʳʡ 

ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʭʨʦʥʦʣʠʪʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʥʘʩʳʧʢʠ 

ʧʦʨʦʜʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʙʳʪʴ ʚʳʷʚʣʝʥʳ ʤʝʩʪʘ ʩ ʥʘʢʦʧʣʝʥʠʝʤ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ. ʇʦ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢʦʥʪʨʦʣʷ 

ʟʘ ʜʘʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ ʜʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʪʠʭ ʚʝʱʝʩʪʚ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʈʘʟʨʘʙʦʪʢʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ ʫʛʦʣʴʥʳʭ ʰʘʭʪ / 

ʇʨʦʢʦʧʝʥʢʦ ɽ.ɺ., ɹʦʨʱʝʚʩʢʠʡ ʉ.ɺ. // ʅʘʫʢʦʚʽ ʧʨʘʮʽ ʋʢʨʅɼʄɯ ʅɸʅ ʋʢʨʘʾʥʠ. 

ɺʠʧʫʩʢ 6 / ʇʽʜ ʟʘʛ. ʨʝʜ. ɸ.ɺ. ɸʥʮʠʬʝʨʦʚʘ. ï ɼʦʥʝʮʴʢ, ʋʢʨʅɼʄɯ ʅɸʅ ʋʢʨʘʾʥʠ, 

2010. ï 14 ʩ. 

2. ɺʘʭʤʷʥʠʥ ʀ.ʉ. ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘʤʠ ʚ ʩʠʪʫʘʮʠʦʥʥʳʭ ʮʝʥʪʨʘʭ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʣʘʩʪʠ / ɺʘʭʤʷʥʠʥ ʀ.ʉ., ʀʣʴʠʥ ʅ.ʀ., ʅʦʚʠʢʦʚʘ ɽ.ɺ. ï ɹʠʟʥʝʩ-ʀʥʬʦʨʤʘʪʠʢʘ 

ˉ1(15). ï 2011. ï ʉ. 3-9. 

3. ʇʨʦʢʦʧʝʥʢʦ ɽ.ɺ. ʇʦʩʪʨʦʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʤʦʜʝʣʠ ʦʪʚʘʣʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ Surfer / ʉ.ɺ. ɹʦʨʱʝʚʩʢʠʡ, 

ɽ.ɺ. ʇʨʦʢʦʧʝʥʢʦ // ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʅɻʋ. ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʛʽʨʥʠʯʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ, 2010. ï ˉ34, ʪ.1. ï  ʉ. 82-87.  
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ʋɼʂ 51-7  

ʅʘʤʝʩʪʥʠʢʦʚʘ ɸ.ʄ., 

ʩʪʫʜ. ʛʨʫʧʧʳ ʕɸʇʋ-16ʤ, ɻʆʋ ɺʇʆ çɼʦʥʅʊʋè 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʃʦʢʪʠʦʥʦʚ ʀ.ʂ., 

ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ  

ʠʤ. ɺ.ɺ. ʇʘʢʘ, ɻʆʋ ɺʇʆ çɼʦʥʅʊʋè 

 

ʆɼʅʆʈʆɼʅʆɽ ʇʈɽʆɹʈɸɿʆɺɸʅʀɽ ʂʆʆʈɼʀʅɸʊ 

ɺ ʈʆɹʆʊʆʊɽʍʅʀʂɽ 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʦʜʥʦʨʦʜʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠ ̫

ʢʦʦʨʜʠʥʘʪ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʨʦʙʦʪʦʪʝʭʥʠʢʠ.  

ʂʣʯʁʝʚʳʝ ʩʣʦʚʘ: ʜʝʢʘʨʪʦʚʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʦʜʥʦʨʦʜʥʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʦʦʨʜʠʥʘʪ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ.  

 

ɺʚʝʜʝʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʧʨʠ ʨʝʰʝʥʠʠ 

ʟʘʜʘʯ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʪʝʣʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʠʤʝʥʷʝʤʳʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʧʦʩʢʦʣʴʢʫ ʦʪʩʫʪʩʪʚʫʝʪ ʤʝʭʘʥʠʟʤ ʦʙʲʝʜʠʥʝʥʠʷ 

ʦʧʝʨʘʮʠʡ ʧʦʚʦʨʦʪʘ, ʩʤʝʱʝʥʠʷ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʧʨʦʩʪʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʨʠʮʳ ʦʜʥʦʨʦʜʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪ. ʇʨʠ ʵʪʦʤ ʩʣʦʞʥʦʝ ʜʚʠʞʝʥʠʝ ʪʝʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʩʪʳʭ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʦ ʩ ʥʝʢʦʪʦʨʦʡ 

ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʇʫʩʪʴ ʚ ʜʝʢʘʨʪʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʤʝʝʪʩʷ ʥʝʢʦʪʦʨʘʷ 

ʪʦʯʢʘ M ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ),,( cba . ʊʦʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʡ ʚʝʢʪʦʨ p  ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 

 Tcbap ),,(= . (1) 

ʆʜʥʦʨʦʜʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʜʘʥʥʦʡ ʪʦʯʢʠ ʩ ʜʝʢʘʨʪʦʚʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 

),,( cba  ʷʚʣʷʝʪʩʷ ʯʝʪʚʝʨʢʘ ʯʠʩʝʣ ),,,( wzyx , ʛʜʝ awx= , bwy= , cwz= , 
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0222 ¸+++ wzyx2 , ʘ w ï ʥʝʢʦʪʦʨʦʝ ʚʝʱʝʩʪʚʝʥʥʦʝ ʯʠʩʣʦ. ʇʨʠ 1=w  

ʦʜʥʦʨʦʜʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ p  ʩʦʚʧʘʜʘʶʪ ʩ ʜʝʢʘʨʪʦʚʳʤʠ, ʘ ʧʨʠ 0=w  

ʦʧʠʩʳʚʘʶʪ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʝʥʥʫʶ ʪʦʯʢʫ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʦʦʨʜʠʥʘʪ, 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʦʯʢʠ, ʚʩʝʛʜʘ ʥʘ ʦʜʥʫ ʙʦʣʴʰʝ, ʯʝʤ ʨʘʟʤʝʨʥʦʩʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ ʵʪʠ ʢʦʦʨʜʠʥʘʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʨʝʭʤʝʨʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʜʥʦʨʦʜʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʨʝʙʫʝʪ ʥʘʭʦʞʜʝʥʠʷ ʤʘʪʨʠʮʳ T 

ʨʘʟʤʝʨʥʦʩʪʴʶ 4Ĭ4, ʥʘʟʳʚʘʝʤʦʡ ʦʜʥʦʨʦʜʥʦʡ ʠ ʩʚʷʟʳʚʘʶʱʝʡ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʘ 

ʪʘʢʞʝ ʚʟʘʠʤʥʫʶ ʦʨʠʝʥʪʘʮʠʶ ʦʨʪʦʚ ʜʚʫʭ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ. 

ʆʜʥʦʨʦʜʥʘʷ ʤʘʪʨʠʮʘ T ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʙʠʪʘ ʥʘ ʯʝʪʳʨʝ ʧʦʜʤʘʪʨʠʮʳ 
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ʛʜʝ R ï ʤʘʪʨʠʮʘ ʧʦʚʦʨʦʪʘ; p ï ʚʝʢʪʦʨ ʧʝʨʝʥʦʩʘ; f ï ʚʝʢʪʦʨ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʧʝʨʩʧʝʢʪʠʚʳ (ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʘ ʠ ʬʦʨʤʳ ʦʙʲʝʢʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʦʙʲʝʢʪʦʤ ʠ ʥʘʙʣʶʜʘʪʝʣʝʤ); m ï ʢʦʵʬʬʠʮʠʝʥʪ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠʣʠ 

ʛʣʦʙʘʣʴʥʳʡ ʤʘʩʰʪʘʙʠʨʫʶʱʠʡ ʤʥʦʞʠʪʝʣʴ. 

ʀʩʧʦʣʴʟʫʷ ʵʪʫ ʤʘʪʨʠʮʫ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʠ ʚ 

ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʟʥʘʷ ʝʝ ʢʦʦʨʜʠʥʘʪʳ ʚ ʥʦʚʦʡ ʩʠʩʪʝʤʝ. ʂ ʧʨʠʤʝʨʫ, 

ʠʤʝʶʪʩʷ ʜʚʝ ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʧʨʘʚʦʩʪʦʨʦʥʥʠʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ï OXYZ ʠ 

O2X2Y2Z2, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩ. 1. ʊʘʢʞʝ ʜʘʥʘ ʥʝʢʦʪʦʨʘʷ ʪʦʯʢʘ M, ʢʦʦʨʜʠʥʘʪʳ 

ʢʦʪʦʨʦʡ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ O2X2Y2Z2 ʠʟʚʝʩʪʥʳ. ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʳ 

ʜʘʥʥʦʡ ʪʦʯʢʠ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ OXYZ. ɼʣʷ ʵʪʦʛʦ ʦʧʨʝʜʝʣʠʤ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʦʜʥʦʨʦʜʥʦʡ ʤʘʪʨʠʮʳ. 
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ʈʠʩ. 1. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʪʨʠʮʳ ʧʦʚʦʨʦʪʘ ʚʚʝʜʝʤ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʩʠʩʪʝʤʫ 

ʢʦʦʨʜʠʥʘʪ O1X1Y1Z1, ʥʘʯʘʣʦ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʚ ʪʦʯʢʝ O2, ʘ ʝʝ ʦʨʪʳ ʠ ʦʨʪʳ 

ʩʠʩʪʝʤʳ OXYZ ʢʦʣʣʠʥʝʘʨʥʳ ʠ ʩʦʥʘʧʨʘʚʣʝʥʳ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʵʣʝʤʝʥʪʘʤʠ 

ʤʘʪʨʠʮʳ ʧʦʚʦʨʦʪʘ ʙʫʜʫʪ ʧʨʦʝʢʮʠʠ ʦʨʪʦʚ ʩʠʩʪʝʤʳ O2X2Y2Z2 ʥʘ ʦʩʠ ʩʠʩʪʝʤʳ 

O1X1Y1Z1 
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Z . (3) 

ɺʝʢʪʦʨ ʧʝʨʝʥʦʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʘʯʘʣʘʤʠ ʢʦʦʨʜʠʥʘʪ 

O ʠ O2, ʚʳʨʘʞʝʥʥʦʝ ʚ ʚʠʜʝ ʧʨʦʝʢʮʠʡ ʚʝʢʪʦʨʘ p  ʥʘ ʦʩʠ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ OXYZ. 

ɺʝʢʪʦʨ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʥʠʤʘʝʤ ʥʫʣʝʚʳʤ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ 

ʦʪʦʙʨʘʞʝʥʠʠ ʚʩʝʭ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ʩʦʙʣʶʜʘʝʪʩʷ ʢʦʣʣʠʥʝʘʨʥʦʩʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʨʪʦʚ. ɻʣʦʙʘʣʴʥʳʡ ʤʘʩʰʪʘʙʠʨʫʶʱʠʡ ʤʥʦʞʠʪʝʣʴ ʧʨʠʥʠʤʘʝʤ 

ʨʘʚʥʳʤ ʝʜʠʥʠʮʝ. 

ʊʦʛʜʘ ʤʘʪʨʠʮʘ T ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ 

 

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å -

=

1000

100

0cossin

0sincos

z

y

x

p

p

p

T
jj

jj

, (4) 

ʘ ʚʝʢʪʦʨ ʠʩʢʦʤʳʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ M ʚ ʩʠʩʪʝʤʝ OXYZ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʬʦʨʤʫʣʝ 
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, (5) 

ʛʜʝ q  ï ʚʝʢʪʦʨ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ M ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ O2X2Y2Z2. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʠʤʝʝʪ ʤʝʩʪʦ ʩʣʦʞʥʳʡ ʧʦʚʦʨʦʪ, ʪ.ʝ. ʧʦʚʦʨʦʪ 

ʚʦʢʨʫʛ ʥʝʩʢʦʣʴʢʠʭ ʦʩʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʦʜʥʦʨʦʜʥʳʝ ʤʘʪʨʠʮʳ ʩʦʩʪʘʚʣʷʶʪʩʷ 

ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʚʦʨʦʪʘ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʯʠʩʣʷʝʪʩʷ ʠʭ ʧʨʦʠʟʚʝʜʝʥʠʝ. 

ʈʝʟʫʣʴʪʘʪʳ. ʈʘʩʩʤʦʪʨʝʥʥʫʶ ʤʝʪʦʜʠʢʫ ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʝʤ ʥʘ ʧʨʠʤʝʨʝ 

ʨʘʩʯʝʪʘ ʢʠʥʝʤʘʪʠʢʠ ʨʦʙʦʪʘ-ʤʘʥʠʧʫʣʷʪʦʨʘ. ɼʚʠʞʝʥʠʝ ʝʛʦ ʩʭʚʘʪʘ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʜʚʠʛʦʚ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ʥʘ ʚʝʣʠʯʠʥʫ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʜʣʠʥʝ ʟʚʝʥʘ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʠ ʧʦʚʦʨʦʪʦʚ ʵʪʠʭ ʩʠʩʪʝʤ 

ʢʦʦʨʜʠʥʘʪ ʥʘ ʥʝʢʦʪʦʨʳʡ ʫʛʦʣ ʚʦʢʨʫʛ ʦʩʠ ʰʘʨʥʠʨʘ. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʩʯʝʪʦʚ 

ʧʦʣʘʛʘʝʤ, ʯʪʦ ʟʚʝʥʴʷ ʚʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ ʦʜʥʦʡ ʦʩʠ, ʪ.ʝ. ʜʚʠʞʝʥʠʝ ʢʘʞʜʦʛʦ ʟʚʝʥʘ 

ʦʧʠʩʳʚʘʝʪʩʷ ʦʜʥʠʤ ʫʛʣʦʤ ʧʦʚʦʨʦʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʠʤʝʝʤ ʜʣʠʥʳ il  ʠ ʫʛʣʳ ʧʦʚʦʨʦʪʘ ij ʟʚʝʥʴʝʚ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʭʦʞʜʝʥʠʝ ʦʜʥʦʨʦʜʥʳʭ ʤʘʪʨʠʮ ʚʩʝʭ 

ʟʚʝʥʴʝʚ (ʦʪ ʦʩʥʦʚʘʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ ʜʦ ʝʛʦ ʩʭʚʘʪʘ) ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʠʭ 

ʧʝʨʝʤʥʦʞʝʥʠʝ. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʨʘʩʩʤʦʪʨʝʥ ʪʨʝʭʟʚʝʥʥʳʡ ʨʦʙʦʪ-ʤʘʥʠʧʫʣʷʪʦʨ 

ʩʦ ʩʭʚʘʪʦʤ, ʥʝʧʦʜʚʠʞʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʣʝʜʥʝʛʦ ʟʚʝʥʘ, ʫʧʨʦʱʝʥʥʘʷ 

ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʢʦʪʦʨʦʛʦ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2. 

 

ʈʠʩ. 2. ʊʨʝʭʟʚʝʥʥʳʡ ʨʦʙʦʪ-ʤʘʥʠʧʫʣʷʪʦʨ  
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ʈʘʩʩʤʦʪʨʠʤ ʧʝʨʚʦʝ ʟʚʝʥʦ ʤʘʥʠʧʫʣʷʪʦʨʘ. ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʩʦʚʤʝʩʪʠʤ 

ʥʘʯʘʣʘ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ OXYZ ʠ O1X1Y1Z1, ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3. 

 

ʈʠʩ. 3. ʉʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ OXYZ ʠ O1X1Y1Z1. 

ʆʜʥʦʨʦʜʥʘʷ ʤʘʪʨʠʮʘ T1 ʨʘʚʥʘ 
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ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʚʪʦʨʦʝ ʟʚʝʥʦ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʩʦʚʤʝʱʘʝʤ ʥʘʯʘʣʘ 

ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ O1X1Y1Z1 ʠ O2X2Y2Z2, ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4. 

 

ʈʠʩ. 4. ʉʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ O1X1Y1Z1 ʠ O2X2Y2Z2. 

ʆʜʥʦʨʦʜʥʘʷ ʤʘʪʨʠʮʘ T2 ʠʤʝʝʪ ʚʠʜ 
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ʀ, ʥʘʢʦʥʝʮ, ʨʘʩʩʤʦʪʨʠʤ ʪʨʝʪʴʝ ʟʚʝʥʦ. ʉʦʚʤʝʩʪʠʤ ʥʘʯʘʣʘ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ 

O2X2Y2Z2 ʠ O3X3Y3Z3, ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 5. 
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ʈʠʩ. 5. ʉʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ O2X2Y2Z2 ʠ O3X3Y3Z3. 

ʆʜʥʦʨʦʜʥʘʷ ʤʘʪʨʠʮʘ T3 ʙʫʜʝʪ ʨʘʚʥʘ 
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ʇʦʩʢʦʣʴʢʫ ʧʝʨʝʭʦʜ ʦʪ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ OXYZ ʢ ʩʠʩʪʝʤʝ O3X3Y3Z3 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʧʦʤʦʱʴʶ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʩʠʩʪʝʤ O1X1Y1Z1 ʠ O2X2Y2Z2, ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʦʜʥʦʨʦʜʥʘʷ ʤʘʪʨʠʮʘ T ʟʘʧʠʰʝʪʩʷ ʚ 

ʚʠʜʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʪʨʠʮ T1, T2 ʠ T3 
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ʛʜʝ 11 cosj=c , 11 sinj=s , 22 cosj=c , 22 sinj=s , 33 cosj=c  ʠ 33 sinj=s . 

ʇʦʩʣʝʜʥʠʡ ʩʪʦʣʙʝʮ ʧʦʣʫʯʝʥʥʦʡ ʤʘʪʨʠʮʳ ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʦʞʝʥʠʝ ʪʦʯʢʠ O3 

ʚ ʩʠʩʪʝʤʝ OXYZ, ʪ.ʝ. ʷʚʣʷʝʪʩʷ ʚʝʢʪʦʨʦʤ ʠʩʢʦʤʳʭ ʦʜʥʦʨʦʜʥʳʭ ʢʦʦʨʜʠʥʘʪ ʩʭʚʘʪʘ. 

ɺʳʚʦʜʳ. ʆʜʥʦʨʦʜʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʦʦʨʜʠʥʘʪ ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʘ 

ʪʘʢʞʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ. ɼʘʥʥʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ 

ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʦʧʝʨʘʮʠʠ ʧʝʨʝʥʦʩʘ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ 

ʧʨʦʝʮʠʨʦʚʘʥʠʷ. ʆʜʥʦʨʦʜʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʠʩʘʪʴ 

ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʝʥʥʫʶ ʪʦʯʢʫ ʠ ʧʨʦʚʝʩʪʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʦʥʷʪʠʷʤʠ ʪʦʯʢʠ ʠ 

ʚʝʢʪʦʨʘ, ʥʘ ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʥʘʢʣʘʜʳʚʘʝʪ 

ʦʛʨʘʥʠʯʝʥʠʷ. 
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ʋɼʂ 51-7 

ʃʘʧʰʠʥʘ ɽ.ɺ., 

ʩʪʫʜ. ʛʨʫʧʧʳ ʇʄʂ-16, ɻʆʋ ɺʇʆ çɼʦʥʅʊʋè 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʇʨʦʢʦʧʝʥʢʦ ɽ.ɺ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, 

ɻʆʋ ɺʇʆ çɼʦʥʅʊʋè 

 

ʉʆɿɼɸʅʀɽ ɸʃɻʆʈʀʊʄɸ ʋʇʈɸɺʃɽʅʀʗ ʇɽʈɽʄɽʑɽʅʀɽʄ ʇʆʈʆɼʓ 

ʅɸ ʆʊɺɸʃɽ  

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʪʝʦʨʠʠ 

ʛʨʘʬʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʭʨʦʥʦʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʨʦʜʥʦʛʦ ʦʪʚʘʣʘ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʠʥʪʝʨʚʘʣʳ ʣʦʢʘʣʠʟʘʮʠʠ ʚʨʝʜʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪ ʥʘ 

ʦʪʚʘʣʝ, ʠ ʜʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʰʘʭʪʘ, ʦʪʚʘʣ, ʧʦʨʦʜʘ, ʛʨʘʬ, ʤʦʜʝʣʴ ʦʪʚʘʣʘ.  

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʨʝʛʠʦʥʝ ʥʘʢʦʧʣʝʥʦ 4 ʤʣʨʜ. ʪʦʥʥ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʤʠ 

ʟʘʥʷʪʦ ʯʫʪʴ ʤʝʥʝʝ 2 % ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ. ʆʩʥʦʚʥʳʝ ʦʪʨʘʩʣʠ, ʦʙʨʘʟʫʶʱʠʝ 

ʦʪʭʦʜʳ ï ʫʛʦʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ (ʦʢʦʣʦ 120 ʰʘʭʪ ʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ) [1]. ʆʪʭʦʜʳ ʫʛʦʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʘʯʠʚʘʶʪʩʷ 

ʥʘ ʦʪʚʘʣʘʭ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɼʦʥʙʘʩʩʘ ʥʘʭʦʜʠʪʩʷ 1257 ʪʝʨʨʠʢʦʥʦʚ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ 

ʧʣʦʱʘʜʴ 5526, 3 ʛʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʪʚʘʣʦʚ ɼʦʥʙʘʩʩʘ ʷʚʣʷʶʪʩʷ ʛʦʨʷʱʠʤʠ. ɺ ʠʭ 
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ʥʝʜʨʘʭ ʜʝʨʞʠʪʩʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʪʘʢ ʢʘʢ ʪʘʤ, ʚ ʠʟʙʳʪʢʝ ʥʘʢʦʧʣʝʥ ʤʳʰʴʷʢ, 

ʨʪʫʪʴ, ʮʠʘʥʠʜʳ, ʩʝʨʘ ʠ ʜʨʫʛʠʝ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʷ. ʆʪʚʘʣʳ 

ʧʨʠʥʠʤʘʶʪ ʧʦʨʦʜʫ ʦʪ ʦʪʜʝʣʴʥʦʡ ʰʘʭʪʳ, ʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʬʘʙʨʠʢʠ ʠʣʠ ʦʪ ʛʨʫʧʧʳ 

ʫʛʦʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ [2].  

ɺ ʦʪʚʘʣʘʭ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ʤʥʦʛʦ ʟʘʧʘʩʦʚ ʥʝʢʦʪʦʨʳʭ ʤʝʪʘʣʣʦʚ, 

ʩʦʠʟʤʝʨʠʤʳʭ ʧʦ ʦʙʲʝʤʫ ʩ ʧʨʠʨʦʜʥʳʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʠʟ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ʫʞʝ ʠʩʯʝʨʧʘʥʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. ɺ ʙʣʠʞʘʡʰʝʤ 

ʙʫʜʫʱʝʤ ʚʩʝ ʟʘʧʘʩʳ ʙʣʘʛʦʨʦʜʥʳʭ ʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ, ʞʝʣʝʟʘ ʙʫʜʫʪ ʠʩʯʝʨʧʘʥʳ. 

ʇʦʵʪʦʤʫ ʠʤʝʥʥʦ ʩʝʡʯʘʩ ʘʢʪʫʘʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʪʭʦʜʳ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʧʦʧʦʣʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʉʘʤʦ ʧʦ ʩʝʙʝ 

ʚʦʟʚʝʜʝʥʠʝ ʪʝʨʨʠʢʦʥʘ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ, ʚʝʜʴ ʚʥʘʯʘʣʝ ʥʘʜʦ 

ʧʦʩʪʨʦʠʪʴ ʩʦʙʩʪʚʝʥʥʦ ʰʘʭʪʫ, ʧʨʦʡʪʠ ʢʠʣʦʤʝʪʨʳ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. ɺʩʷ 

ʧʦʜʥʷʪʘʷ ʥʘ-ʛʦʨʘ ʧʦʨʦʜʘ ʧʦʧʘʜʘʝʪ ʚ ʪʝʨʨʠʢʦʥ, ʪʫʜʘ ʞʝ ʠʜʫʪ ʠ ʚʩʝʚʦʟʤʦʞʥʳʝ 

ʦʪʭʦʜʳ ʠʟ ʰʘʭʪʳ, ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ, ʞʝʣʝʟʦʙʝʪʦʥ, ʜʝʨʝʚʦ, 

ʢʘʙʝʣʠ, ʠ, ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʫʛʣʷ (ʜʦ 30 ʧʨʦʮʝʥʪʦʚ). ɺ ʤʦʜʝʣʠ ʦʪʚʘʣʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʦʪʨʘʞʝʥʘ ʣʦʢʘʣʠʟʘʮʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʠʧʦʚ (ʚʠʜʦʚ) ʧʦʨʦʜ ʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʠʤʠ ʭʠʤʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʜʦʩʪʦʚʝʨʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʘʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʤʘʨʢʰʝʡʜʝʨʩʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʚ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ ʧʝʨʠʦʜʠʯʝʩʢʠ ʩ ʤʘʨʢʰʝʡʜʝʨʩʢʠʤʠ ʩʲʝʤʢʘʤʠ ʦʪʚʘʣʦʚ. ʊʘʢ 

ʢʘʢ ʢʘʞʜʳʡ ʧʣʘʩʪ ʠʤʝʝʪ ʩʚʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʪʦ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ 

ʧʨʦʛʥʦʟ ʪʝʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʦʡʜʫʪ ʧʨʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʪʝʭ 

ʠʣʠ ʠʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʣʘʩʪʘʭ, ʪʦ ʝʩʪʴ ʟʘʨʘʥʝʝ 

ʚʳʷʚʠʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʟʦʥʳ ʥʘ ʦʪʜʝʣʴʥʦʤ ʷʨʫʩʝ ʠ ʚ ʮʝʣʦʤ ʥʘ ʦʪʚʘʣʝ. ʀʩʭʦʜʷ 

ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʘʨʢʰʝʡʜʝʨʩʢʠʡ ʧʣʘʥ ï ʵʪʦ 

ʭʨʦʥʦʣʦʛʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ''ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ'', ʠ ʜʘʥʥʫʶ ʭʨʦʥʦʣʦʛʠʶ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨʦʜʥʦʛʦ 

ʦʪʚʘʣʘ.  

ʇʦʨʦʜʘ ʧʦʧʘʜʘʝʪ ʥʘ ʧʦʨʦʜʥʳʡ ʦʪʚʘʣ ʥʝ ʭʘʦʪʠʯʝʩʢʠ, ʘ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʦʙʲʝʤʘʭ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʆʩʥʦʚʦʡ ʜʣʷ ʵʪʦʛʦ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 
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ʤʘʨʢʰʝʡʜʝʨʩʢʘʷ ʛʦʨʥʦ-ʛʨʘʬʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʢʦʪʦʨʘʷ, ʧʦ ʩʫʪʠ, ʷʚʣʷʝʪʩʷ 

ʝʜʠʥʳʤ ʜʦʩʪʦʚʝʨʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʰʘʭʪʳ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʦʪʩʳʧʢʠ ʧʦʨʦʜʳ ʥʘ ʦʪʚʘʣ. ɻʦʨʥʳʝ 

ʨʘʙʦʪʳ ʚʝʜʫʪʩʷ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʶ, ʠʩʧʦʣʴʟʫʷ 

ʧʣʘʥʦʛʨʘʤʤʫ ʨʘʟʚʠʪʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʜʠʥʘʤʠʢʫ ʥʘʩʳʧʢʠ ʧʦʨʦʜʳ 

ʥʘ ʦʪʚʘʣ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: 

1. ɻʦʨʥʳʝ ʨʘʙʦʪʳ ʚʝʜʫʪʩʷ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʶ, 

ʠʩʧʦʣʴʟʫʷ ʧʣʘʥʦʛʨʘʤʤʫ ʨʘʟʚʠʪʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

2. ɼʘʥʥʘʷ ʧʣʘʥʦʛʨʘʤʤʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʧʣʘʥʘʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʧʦ ʢʘʞʜʦʤʫ 

ʧʣʘʩʪʫ, ʥʘ ʢʦʪʦʨʦʤ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ. 

3. ʈʘʟʚʠʪʠʝ ʛʦʨʥʳʭ ʨʘʙʦʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʚʘʣ 

ʚʨʝʤʝʥʠ (t) ʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʝʩʪʝ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʟʘʙʦʷ, ʪ. ʝ. ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦ 

ʚʨʝʤʝʥʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

4. ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʧʣʘʥʘʭ ʛʦʨʥʳʭ 

ʨʘʙʦʪ ʚ ʚʠʜʝ ʧʦʜʚʠʛʘʥʠʷ ʢʘʞʜʦʡ ʚʳʨʘʙʦʪʢʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ. 

ɿʥʘʷ ʜʠʥʘʤʠʢʫ ʥʘʩʳʧʢʠ ʧʦʨʦʜ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʦʧʘʩʥʳʝ ʦʯʘʛʠ ʚʳʙʨʦʩʦʚ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʦʪʚʘʣʝ, ʪʘʢ ʢʘʢ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ ʚʨʝʜʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʠ 

ʵʢʦʩʠʩʪʝʤʫ ʦʙʣʘʩʪʠ [1].  

ʈʘʟʨʘʙʦʪʢʘ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʪʝʦʨʠʠ ʛʨʘʬʦʚ, ʪʘʢ ʢʘʢ ʜʘʥʥʘʷ ʪʝʦʨʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʦʩʪʘʥʦʚʢʫ ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯ 

ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ [3]. ʆʜʥʦʡ ʠʭ ʪʘʢʠʭ ʩʠʩʪʝʤ ʠ ʷʚʣʷʝʪʩʷ 

ʦʪʩʳʧʢʘ ʧʦʨʦʜʳ ʥʘ ʦʪʚʘʣ.  

ɻʨʘʬ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʠʥʪʫʠʪʠʚʥʦ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʩʩʤʦʪʨʝʥʘ ʢʘʢ ʤʥʦʞʝʩʪʚʦ ʢʨʫʞʢʦʚ ʠ ʤʥʦʞʝʩʪʚʦ ʩʦʝʜʠʥʷʶʱʠʭ ʠʭ ʣʠʥʠʡ. 

ʂʨʫʞʢʠ ʥʘʟʳʚʘʶʪʩʷ ʚʝʨʰʠʥʘʤʠ ʛʨʘʬʘ, ʣʠʥʠʠ ʩʦ ʩʪʨʝʣʢʘʤʠ- ʜʫʛʘʤʠ, ʙʝʟ ʩʪʨʝʣʦʢ 

ï ʨʝʙʨʘʤʠ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʛʨʘʬʠʢʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʧʨʦʭʦʜʯʝʩʢʠʭ ʟʘʙʦʝʚ, ʧʦʨʦʜʘ 

ʧʦʧʘʜʘʝʪ ʥʘ ʦʪʚʘʣ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʢʚʝʨʰʣʘʛʦʚ, ʫʢʣʦʥʦʚ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʰʪʨʝʢʦʚ ʠ 
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ʰʪʨʝʢʦʚ ʟʘ ʣʘʚʘʤʠ. ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʜʘʥʥʳʝ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʛʨʘʬ. ʅʘ ʨʠʩʫʥʢʝ 1 

ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬ, ʨʝʘʣʠʟʫʶʱʠʡ ʜʦʩʪʘʚʢʫ ʧʦʨʦʜʳ ʥʘ ʦʪʚʘʣ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ 

ʧʣʘʩʪʘ. 

 

ʈʠʩ.1. ʄʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʚʘʣʘ ʚ ʚʠʜʝ ʛʨʘʬʘ  

 

ʉʪʨʫʢʪʫʨʘ ʜʘʥʥʦʛʦ ʛʨʘʬʘ ʠ ʚʩʝ ʦʙʦʟʥʘʯʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʩʭʝʤʝ, 

ʤʦʛʫʪ ʙʳʪʴ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 1, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʧʦʣʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʜʘʥʥʦʛʦ ʛʨʘʬʘ. 

ʊʘʙʣʠʮʘ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʛʨʘʬ 

ʆʙʦʟʥʘʯʝʥʠʝ ʚʝʨʰʠʥʳ ʅʘʟʥʘʯʝʥʠʝ ʚʝʨʰʠʥʳ 

P ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʣʘʩʪʘ 

P1 ɺʠʜ ʚʳʨʘʙʦʪʦʢ- ʢʚʝʨʰʣʘʛʠ 

P2 ɺʠʜ ʚʳʨʘʙʦʪʦʢ - ʫʢʣʦʥʳ 
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ʆʙʦʟʥʘʯʝʥʠʝ ʚʝʨʰʠʥʳ ʅʘʟʥʘʯʝʥʠʝ ʚʝʨʰʠʥʳ 

P3 ɺʠʜ ʚʳʨʘʙʦʪʦʢ- ʪʨʘʥʩʧʦʨʪʥʳʝ ʰʪʨʝʢʠ 

P4 ɺʠʜ ʚʳʨʘʙʦʪʦʢ - ʰʪʨʝʢʠ ʟʘ ʣʘʚʘʤʠ 

P1-2 ʉʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʧʦʨʦʜ ʢʚʝʨʰʣʘʛʦʚ ʠ ʫʢʣʦʥʦʚ 

P1-3 ʉʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʧʦʨʦʜ ʢʚʝʨʰʣʘʛʦʚ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʰʪʨʝʢʦʚ 

P1-4 ʉʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʧʦʨʦʜ ʢʚʝʨʰʣʘʛʦʚ ʠ ʰʪʨʝʢʦʚ ʟʘ ʣʘʚʘʤʠ 

P2-3 ʉʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʧʦʨʦʜ ʫʢʣʦʥʦʚ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʰʪʨʝʢʦʚ 

P2-4 ʉʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʧʦʨʦʜ ʫʢʣʦʥʦʚ ʠ ʰʪʨʝʢʦʚ ʟʘ ʣʘʚʘʤʠ 

P3-4 ʉʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʧʦʨʦʜ ʪʨʘʥʩʧʦʨʪʥʳʭ ʰʪʨʝʢʦʚ ʠ ʰʪʨʝʢʦʚ ʟʘ 

ʣʘʚʘʤʠ 

ʆʙʦʟʥʘʯʝʥʠʝ ʜʫʛ ʅʘʟʥʘʯʝʥʠʝ ʜʫʛ 
()1

1P  
ʆʪʩʳʧʢʘ ʧʦʨʦʜʳ ʪʦʣʴʢʦ ʠʟ ʢʚʝʨʰʣʘʛʦʚ 

()2
2P  ʆʪʩʳʧʢʘ ʧʦʨʦʜʳ ʪʦʣʴʢʦ ʠʟ ʫʢʣʦʥʦʚ 

()3
3P  ʆʪʩʳʧʢʘ ʧʦʨʦʜʳ ʪʦʣʴʢʦ ʠʟ ʪʨʘʥʩʧʦʨʪʥʳʭ ʰʪʨʝʢʦʚ 

()4
4P  

ʆʪʩʳʧʢʘ ʧʦʨʦʜʳ ʪʦʣʴʢʦ ʠʟ ʰʪʨʝʢʦʚ ʟʘ ʣʘʚʘʤʠ 

ʆʙʦʟʥʘʯʝʥʠʝ ʨʝʙʝʨ ʅʘʟʥʘʯʝʥʠʝ ʨʝʙʝʨ 
() () ()1

41

1

31

1

21 ,, --- PPP  ʆʜʥʦʚʨʝʤʝʥʥʘʷ ʨʘʙʦʪʘ ʢʚʝʨʰʣʘʛʦʚ ʩ ʫʢʣʦʥʘʤʠ, ʪʨʘʥʩʧʦʨʪʥʳʤʠ 

ʰʪʨʝʢʘʤʠ ʠ ʰʪʨʝʢʘʤʠ ʟʘ ʣʘʚʦʡ 
() () ()2

42

2

32

2

12 ,, --- PPP  ʆʜʥʦʚʨʝʤʝʥʥʘʷ ʨʘʙʦʪʘ ʫʢʣʦʥʦʚ ʩ ʢʚʝʨʰʣʘʛʘʤʠ, ʪʨʘʥʩʧʦʨʪʥʳʤʠ 

ʰʪʨʝʢʘʤʠ ʠ ʰʪʨʝʢʘʤʠ ʟʘ ʣʘʚʦʡ 
() () ()3

43

3

23

3

13 ,, --- PPP  ʆʜʥʦʚʨʝʤʝʥʥʘʷ ʨʘʙʦʪʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʰʪʨʝʢʦʚ ʩ ʢʚʝʨʰʣʘʛʘʤʠ, 

ʫʢʣʦʥʘʤʠ ʠ ʰʪʨʝʢʘʤʠ ʟʘ ʣʘʚʦʡ 
() () ()4

34

4

24

4

14 ,, --- PPP  ʆʜʥʦʚʨʝʤʝʥʥʘʷ ʨʘʙʦʪʘ ʰʪʨʝʢʦʚ ʟʘ ʣʘʚʘʤʠ ʩ ʢʚʝʨʰʣʘʛʘʤʠ, 

ʫʢʣʦʥʘʤʠ  
 

ɼʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʛʨʘʬʘ ʨʘʩʩʤʦʪʨʝʥʘ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʧʣʘʩʪʘ, ʪ.ʝ. 

ʧʦ ʩʭʝʤʝ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʜʠʥʘʤʠʢʫ ʥʘʩʳʧʢʠ ʧʦʨʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʣʘʥʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʝʥʘ ʥʘ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ 

ʧʣʘʥʘʭ. ʇʦ ʢʘʞʜʦʤʫ ʧʣʘʩʪʫ ʩʦʩʪʘʚʣʷʝʪʩʷ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʩʪʘʚʘ ʧʦʨʦʜ, ʚʭʦʜʷʱʠʭ ʚ ʧʣʘʩʪ. 

ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʧʣʘʩʪʦʚ ʩʦʩʪʘʚʣʷʝʪʩʷ ʪʘʢʦʡ ʞʝ ʛʨʘʬ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʷ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʥʘʩʳʧʢʦʡ ʧʦʨʦʜʳ ʚ ʧʨʝʜʝʣʘʭ 

ʦʜʥʦʛʦ ʧʣʘʩʪʘ, ʠ, ʟʥʘʷ ʢʘʢʠʝ ʨʘʙʦʪʘʶʪ ʧʣʘʩʪʳ, ʪʦ ʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʪʦ ʣʠ ʢʘʞʜʳʡ 

ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʭʨʦʥʦʣʠʪʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʥʘʩʳʧʢʠ 

ʧʦʨʦʜʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʙʳʪʴ ʚʳʷʚʣʝʥʳ ʤʝʩʪʘ ʩ ʥʘʢʦʧʣʝʥʠʝʤ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ [4]. ʇʦ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʢʦʥʪʨʦʣʶ ʟʘ ʜʘʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ ʜʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʪʠʭ ʚʝʱʝʩʪʚ.  
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ʃʠʪʝʨʘʪʫʨʘ 

1. ɿʝʤʣʷ ʪʨʠʚʦʛʠ ʥʘʰʦʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʦʧʦʚʽʜʽ ʧʨʦ ʩʪʘʥ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ɼʦʥʝʮʴʢʽʡ ʦʙʣʘʩʪʽ ʫ 2008-2009 ʨʦʢʘʭ / 

ʇʽʜ ʨʝʜ. ʉ.ɺ. ʊʨʝʪ'ʷʢʦʚʘ, ɻ. ɸʚʝʨʽʥʘ ï ɼʦʥʝʮʴʢ: ʅʦʚʠʡ ʩʚʽʪ. ï 2009. ï 124 ʩ. 

2. ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ ʰʘʭ. çɻʦʨʥʷʢè ʇʆ 

çʉʝʣʠʜʦʚʫʛʦʣʴè ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʠʭ ʨʝʢʫʣʴʪʠʚʘʮʠʠ / 

ʉʦʣʦʚʴʝʚʘ ɽ.ɸ. (ʤʘʛʠʩʪʝʨʩʢʘʷ ʨʘʙʦʪʘ) ï ʈʫʢʦʚʦʜʠʪʝʣʴ: ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

çʇʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʛʝʦʣʦʛʠʷè ʇʨʦʩʢʫʨʥʷ ʖ.ɸ. 

3. ʊʝʦʨʠʷ ʛʨʘʬʦʚ ʚ ʫʧʨʘʚʣʝʥʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ / 

ɹʫʨʢʦʚ ɺ.ʅ., ɿʘʣʦʞʥʝʚ ɸ.ʖ., ʅʦʚʠʢʦʚ ɼ.ɸ.// ʄ.: ʉʠʥʪʝʛ, 2001. ï 124 ʩ. 

4. ʇʨʦʢʦʧʝʥʢʦ ɽ.ɺ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʦʨʠʠ ʛʨʘʬʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʭʨʦʥʦʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨʦʜʥʦʛʦ ʦʪʚʘʣʘ/ ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ 

ʅɻʋ. ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʛʽʨʥʠʯʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 2011. ˉ5, ʪ. ʉ.28-31. 

 

ʋɼʂ 514 

ɸʬʘʥʘʩʴʝʚʘ ɺ. ʖ.,  

ɽʩʘʢʦʚʘ ʆ. ʆ., 

ʩʪʫʜ. ʛʨʫʧʧʳ ɼɸʉ-2, ɻʆʋ ɺʇʆ çɼʦʥʅɸʉɸè 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɾʤʳʭʦʚʘ ʊ. ɺ., 

ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʠʟʠʢʠ, 

 ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ ɻʆʋ ɺʇʆ çɼʦʥʅɸʉɸè  

 

ʉʀʄʄɽʊʈʀʗ ɺ ɸʈʍʀʊɽʂʊʋʈɽ ɼʆʅɽʎʂɸ ʀ ʄɸʂɽɽɺʂʀ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ ʩʠʤʤʝʪʨʠʠ 

ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʛ. ɼʦʥʝʮʢʘ ʠ ʛ. ʄʘʢʝʝʚʢʠ, ʘ ʪʘʢʞʝ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʠ ʜʠʩʩʠʤʝʪʨʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʦʥʝʮʢ, ʄʘʢʝʝʚʢʘ, ʘʨʭʠʪʝʢʪʫʨʘ, ʩʠʤʤʝʪʨʠʷ.  

 

ɺʚʝʜʝʥʠʝ. ʉʠʤʤʝʪʨʠʷ ʝʩʪʴ ʯʫʚʩʪʚʦ ʨʘʚʥʦʚʝʩʠʷ, ʩʦʦʪʚʝʪʩʪʚʠʷ, ʪʷʛʘ ʢ 

ʥʝʠʟʤʝʥʥʦʩʪʠ ʠ ʛʘʨʤʦʥʠʠ. ʕʪʦ ʧʦʥʷʪʠʝ ʠʛʨʘʝʪ ʚʝʜʫʱʫʶ, ʥʦ ʥʝ ʚʩʝʛʜʘ 
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ʦʩʦʟʥʘʥʥʫʶ ʨʦʣʴ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ, ʠʩʢʫʩʩʪʚʝ ʠ ʞʠʟʥʠ. ɽʩʣʠ ʙʨʘʪʴ ʩʬʝʨʫ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʪʦ ʩʠʤʤʝʪʨʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʥʷʪʥʳʤ 

ʧʨʠʥʮʠʧʦʤ, ʦʪʨʘʞʘʶʱʠʤ ʧʦʚʪʦʨʝʥʠʝ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠʟʦʙʨʘʞʝʥʠʷ ʜʨʫʛʦʡ. ɼʣʷ 

ʧʦʥʠʤʘʥʠʷ ʯʝʨʯʝʥʠʷ, ʧʨʘʚʠʣ ʧʦʩʪʨʦʝʥʠʷ ʨʠʩʫʥʢʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʥʠʤʘʪʴ, ʯʪʦ ʪʘʢʦʝ ʩʠʤʤʝʪʨʠʷ ʚ ʤʘʪʝʤʘʪʠʢʝ.   

ʎʝʣʠ ʠ ʟʘʜʘʯʠ. ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ: 

- ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʩʠʤʤʝʪʨʠʠ; 

- ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʦʨʫʞʝʥʠʡ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʩʠʤʤʝʪʨʠʷ; 

- ʥʘʭʦʞʜʝʥʠʝ ʧʦʜʦʙʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ɼʦʥʝʮʢʝ ʠ ʄʘʢʝʝʚʢʝ. 

ɽʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʤʘʪʝʤʘʪʠʢʝ, ʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʠʤʤʝʪʨʠʶ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʙʲʝʢʪʳ (ʟʜʘʥʠʷ, 

ʩʦʦʨʫʞʝʥʠʷ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ), ʤʦʞʥʦ ʠʟʫʯʘʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʩʠʤʤʝʪʨʠʠ ʠʣʠ ʨʘʟʣʠʯʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʝʨʝʚʦʜʷʪ ʬʠʛʫʨʫ ʚ ʩʝʙʷ. ɼʣʷ ʪʦʯʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ (ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʧʦʚʪʦʨʷʶʪʩʷ ʨʘʚʥʳʝ ʯʘʩʪʠ ʬʠʛʫʨ) ʠʩʧʦʣʴʟʫʶʪ 

ʵʣʝʤʝʥʪʳ ʩʠʤʤʝʪʨʠʠ. ʕʣʝʤʝʥʪʳ ʩʠʤʤʝʪʨʠʠ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪ ʮʝʥʪʨ 

ʩʠʤʤʝʪʨʠʠ, ʦʩʠ ʩʠʤʤʝʪʨʠʠ, ʟʝʨʢʘʣʴʥʦ-ʧʦʚʦʨʦʪʥʳʝ ʦʩʠ ʠ ʧʣʦʩʢʦʩʪʠ ʩʠʤʤʝʪʨʠʠ, 

ʧʦʤʦʛʘʶʪ ʚʳʷʚʣʷʪʴ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʪʦʯʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʠʤʤʝʪʨʠʶ ʬʠʛʫʨ. 

ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʩʠʤʤʝʪʨʠʠ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʣʶʙʦʡ ʢʦʥʝʯʥʳʡ ʦʙʲʝʢʪ. 

ʂʦʨʨʝʢʪʥʦʝ ʦʧʠʩʘʥʠʝ ʚ ʢʦʥʪʝʢʩʪʝ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ʦʯʝʥʴ ʚʘʞʥʦ 

ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʦʙʝʩʧʝʯʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʧʣʦʱʝʥʠʷ ʠ ʦʜʥʦʟʥʘʯʥʦʤ 

ʧʦʥʠʤʘʥʠʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ [1]. 

ʂ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ ʩʠʤʤʝʪʨʠʠ, ʠʟʫʯʘʝʤʳʤ ʚ ʛʝʦʤʝʪʨʠʠ ʠ ʧʨʠʤʝʥʷʝʤʳʤ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ, ʦʪʥʦʩʷʪ ʮʝʥʪʨʘʣʴʥʫʶ, ʦʩʝʚʫʶ ʠ 

ʟʝʨʢʘʣʴʥʫʶ, ʘ ʪʘʢʞʝ ʟʝʨʢʘʣʴʥʦ-ʧʦʚʦʨʦʪʥʫʶ, ʩʢʦʣʴʟʷʱʫʶ ʠ ʚʠʥʪʦʚʫʶ [2].  

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʩʠʤʤʝʪʨʠʠ ʥʘ ʧʨʠʤʝʨʘʭ ʩʦʦʨʫʞʝʥʠʡ ʤʠʨʦʚʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ. 

1) ɹʘʰʥʷ ʉʝʥʪ-ʄʵʨʠ-ʕʢʩ (ʃʦʥʜʦʥ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʨʠʩ. 1) ï ʷʨʢʠʡ 

ʧʨʠʤʝʨ ʚʠʥʪʦʚʦʡ ʩʠʤʤʝʪʨʠʠ. ʇʨʠ ʵʪʦʤ ʣʶʙʦʝ ʪʝʣʦ, ʬʠʛʫʨʘ, ʘ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 
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ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʩʦʦʨʫʞʝʥʠʝ, ʧʝʨʝʭʦʜʷʪ ʚ ʩʝʙʷ ʧʨʠ ʣʶʙʦʤ ʧʦʚʦʨʦʪʝ ʚʦʢʨʫʛ 

ʮʝʥʪʨʘʣʴʥʦ-ʦʩʝʚʦʡ ʧʨʷʤʦʡ. ʊʘʜʞ-ʄʘʭʘʣ (ɸʛʨʘ, ʀʥʜʠʷ, ʨʠʩ. 2), ʀʩʘʢʠʝʚʩʢʠʡ 

ʩʦʙʦʨ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ, ʨʠʩ. 3) ʷʚʣʷʶʪʩʷ ʧʨʠʤʝʨʘʤʠ ʦʩʝʚʦʡ ʩʠʤʤʝʪʨʠʠ. 

  

                       ʈʠʩ. 1                                                   ʈʠʩ. 2 

 

ʈʠʩ. 3 

2) ɺ ʤʠʨʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʦ ʧʨʠʤʝʨʦʚ ʘʩʠʤʤʝʪʨʠʯʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʩʴ ʤʦʞʝʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ, ʥʦ ʯʘʩʪʠ ʟʜʘʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʸ ʥʝ ʙʫʜʫʪ ʩʠʤʤʝʪʨʠʯʥʳ, ʧʨʠʤʝʨʦʤ ʯʝʛʦ ʩʣʫʞʠʪ, ʥʘʧʨʠʤʝʨ, 



˿˩˴̇ˮ̒ ζ˸ˢ́˩˸ˢ́ˮ˴ˢη 

26 

ʤʫʟʝʡ ɻʫʛʛʝʥʭʘʡʤʘ (ɹʠʣʴʙʘʦ, ʀʩʧʘʥʠʷ, ʨʠʩ. 4), ʟʜʘʥʠʝ ʝʚʨʦʧʝʡʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘ 

(ʉʪʨʘʩʙʫʨʛ, ʌʨʘʥʮʠʷ, ʨʠʩ. 5).  

  

ʈʠʩ. 4                                                   ʈʠʩ. 5 

ɺ ʥʘʰʠʭ ʛʦʨʦʜʘʭ ʪʘʢ ʞʝ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʠʤʤʝʪʨʠʠ.  

1) ɺ ʘʨʭʠʪʝʢʪʫʨʝ ʛʦʨʦʜʘ ɼʦʥʝʮʢʘ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʟʝʨʢʘʣʴʥʘʷ ʩʠʤʤʝʪʨʠʷ, 

ʧʨʠʤʝʨʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʟʜʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʧʣʦʱʘʜʠ ʚ ʮʝʥʪʨʝ 

ʛʦʨʦʜʘ. ʅʘʧʨʠʤʝʨ, ɼʦʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʤʫʟʳʢʘʣʴʥʦ-

ʜʨʘʤʘʪʠʯʝʩʢʠʡ ʪʝʘʪʨ ʠʤʝʥʠ ʄ.ʄ. ɹʨʦʚʫʥʘ (ʨʠʩ. 6), ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ 

ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʩʠʤʤʝʪʨʠʷ. 

 

ʈʠʩ. 6 
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ʇʨʠʤʝʨʘʤʠ ʩʠʤʤʝʪʨʠʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʛʦʨʦʜʘ ɼʦʥʝʮʢʘ ʪʘʢʞʝ ʩʣʫʞʘʪ ʟʜʘʥʠʷ 

ɹʠʟʥʝʩ-ʮʝʥʪʨʘ çʉʪʦʣʠʯʥʳʡè (ʨʠʩ. 7) ʠ ʞʠʣʦʛʦ ʜʦʤʘ çʂʦʨʦʣʝʚʩʢʘʷ ʙʘʰʥʷè 

(ʨʠʩ. 8). 

      

         ʈʠʩ. 7                                       ʈʠʩ. 8 

2) ʊʘʢʞʝ ʚ ɼʦʥʝʮʢʝ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʥʦʚʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ 

ʘʨʭʠʪʝʢʪʦʨʳ ʧʨʠʤʝʥʷʶʪ ʧʨʠʥʮʠʧ ʘʥʪʠʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʟʜʘʥʠʡ, ʯʪʦ ʧʨʠʜʘʸʪ 

ʦʨʠʛʠʥʘʣʴʥʫʶ ʠ ʟʘʧʦʤʠʥʘʶʱʫʶʩʷ ʬʦʨʤʫ ʩʦʦʨʫʞʝʥʠʶ. ʄʝʞʜʫ ʩʠʤʤʝʪʨʠʝʡ ʠ ʝʝ 

ʦʪʨʠʮʘʥʠʝʤ ï ʘʩʠʤʤʝʪʨʠʝʡ, ʝʩʪʴ ʝʱʝ ʪʘʢʠʝ ʜʚʘ ʚʘʞʥʳʭ ʧʦʥʷʪʠʷ ʩʠʤʤʝʪʨʠʠ ï 

ʘʥʪʠʩʠʤʤʝʪʨʠʷ ʠ ʜʠʩʩʠʤʤʝʪʨʠʷ [2]. ɼʠʩʩʠʤʤʝʪʨʠʷ ï ʯʘʩʪʠʯʥʦʝ ʦʪʩʫʪʩʪʚʠʝ 

ʩʠʤʤʝʪʨʠʠ, ʨʘʩʩʪʨʦʡʩʪʚʦ ʩʠʤʤʝʪʨʠʠ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʥʘʣʠʯʠʠ ʦʜʥʠʭ 

ʩʠʤʤʝʪʨʠʯʥʳʭ ʩʚʦʡʩʪʚ ʠ ʦʪʩʫʪʩʪʚʠʠ ʜʨʫʛʠʭ, ʘ ʘʥʪʠʩʠʤʤʝʪʨʠʷ ï ʩʦʭʨʘʥʝʥʠʝ 

ʦʜʥʦʛʦ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ ʠ ʟʘʤʝʥʘ ʜʨʫʛʦʛʦ ʩʚʦʡʩʪʚʘ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ 

(ʚʚʝʜʝʥʦ ɸ.ɺ. ʐʫʙʥʠʢʦʚʳʤ ʚ 1951 ʛ.). ʇʨʠʤʝʨʘʤʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ ʚ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ɼʦʥʝʮʢʘ ʷʚʣʷʶʪʩʷ ʟʜʘʥʠʷ, ʠʟʦʙʨʘʞʝʥʥʳʝ  

ʥʘ ʨʠʩ. 9-12. 


























































































































































































































































































































































































































































