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ɺ ʩʙʦʨʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʜʦʢʣʘʜʦʚ ʩʪʫʜʝʥ-

ʪʦʚ ʘʢʘʜʝʤʠʠ, ʚʳʩʪʫʧʠʚʰʠʭ ʥʘ XLV ʩʪʫʜʝʥʯʝʩʢʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʊɽʄʇɽʈɸʊʋʈʅʓʍ ʈɽɾʀʄʆɺ ʈɸɼʀ-

ɸʃʔʅʓʍ ʂʆʅʊɸʂʊʅʓʍ ʋʇʃʆʊʅɽʅʀʁ ɺɸʃʆɺ 

 

ʐʠʣʢʠʥ ʀ.ʄ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʆʚʯʠʥʥʠʢʦʚ ʅ.ɸ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ.,ʜʦʮʝʥʪ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʥʘʜʝʞʥʦʩʪʴ 

ʤʘʰʠʥ, ʤʝʭʘʥʠʟʤʦʚ ʠ ʘʛʨʝʛʘʪʦʚ ʪʘʢʠʭ ʦʪʨʘʩʣʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠ-

ʢʠ, ʢʘʢ ʘʚʠʘʮʠʷ, ʢʦʩʤʦʥʘʚʪʠʢʘ, ʩʫʜʦʩʪʨʦʝʥʠʝ, ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʝ, 

ʩʪʘʥʢʦʩʪʨʦʝʥʠʝ, ʭʠʤʠʯʝʩʢʦʝ ʠ ʥʝʬʪʷʥʦʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ ʜʨʫʛʠʭ 

ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʫʧʣʦʪʥʝʥʠʡ ʚʨʘʱʘʶ-

ʱʠʭʩʷ ʚʘʣʦʚ. ʃʶʙʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʤʘʰʠʥʳ ʠʟ-

ʟʘ ʦʪʢʘʟʘ ʫʧʣʦʪʥʝʥʠʡ ʧʨʠʚʦʜʷʪ ʢ ʙʦʣʴʰʠʤ ʧʦʪʝʨʷʤ, ʩʥʠʞʝʥʠʶ ʢʘʯʝ-

ʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʨʦʩʪʫ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ, ʫʛʨʦʟʝ ʟʜʦʨʦʚʴʶ ʦʙ-

ʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʯʠʩʪʦʪʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʆʙʲʝʢʪ ï ʤʘʥʞʝʪʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʚʨʘʱʘʶʱʝʛʦʩʷ ʚʘʣʘ 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʝʧʣʦʚʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʤʘʥʞʝʪʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʚʘʣʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʦʟʜʘʥʠʝ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʪʝʤʧʝʨʘ-

ʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʤʘʥʞʝʪʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʚʨʘʱʘʶʱʝʛʦʩʷ ʚʘʣʘ, ʠ 

ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʧʨʝʜʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʤʘʥʞʝʪʥʦʛʦ ʫʧ-

ʣʦʪʥʝʥʠʷ ʧʦ ʢʨʠʪʝʨʠʶ ʧʨʝʜʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʪʝʨʠʘʣʘ ʫʧʣʦʪʥʝʥʠʷ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʆʮʝʥʢʘ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ 

ʤʘʥʞʝʪʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʚʘʣʘ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʪʝʧʣʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʤʘʥʞʝʪʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʚʘʣʘ. 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʠ ʜʣʷ ʦʮʝʥʢʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʤʘʥʞʝʪʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʛʨʫʟʦʯʥʳʭ ʨʝʞʠʤʘʭ. 

4. ʈʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʝʜʝʣʴʥʳʭ 

ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʜʣʷ ʤʘʥʞʝʪʥʳʭ ʫʧʣʦʪʥʝʥʠʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ ʧʦ ʢʨʠʪʝʨʠʶ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ.  

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ï ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ ʨʘʙʦʯʝʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʨʝʜʝʣʴʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʘʥʞʝʪ-

ʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʪʝʨʠʘʣʘ ʫʧʣʦʪʥʝʥʠʷ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ï ʧʨʝʜʣʘʛʘʝʤʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʭ-

ʚʘʪʳʚʘʶʪ ʜʠʘʧʘʟʦʥ ʨʘʟʤʝʨʥʳʭ ʠ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ 

ʤʘʥʞʝʪʥʳʭ ʫʧʣʦʪʥʝʥʠʡ ʚʘʣʦʚ ʘʢʪʫʘʣʴʥʳʡ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʨʦʚ-

ʥʷ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʢʠ.    

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʝʧʣʦʚʦʛʦ ʨʘʩʯʸʪʘ ʤʘʥʞʝʪʥʳʭ ʫʧʣʦʪʥʝʥʠʡ. ʉʦ-

ʛʣʘʩʥʦ ʜʘʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʳʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

1) ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʟʘʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ; 

2) ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʧʫʩʪʠʤʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʦ ʢʨʠʪʝʨʠʶ ʧʨʝʜʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʇʝʨʚʘʷ ʟʘʜʘʯʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʟʘʜʘʥʥʳʤ ʧʘ-

ʨʘʤʝʪʨʘʤ 

¶ ʆʧʨʝʜʝʣʷʝʤ ʩʠʣʫ ʪʨʝʥʠʷ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʫʧʣʦʪʥʝʥʠʷ ὖ, ʅ 

                                  ὖ ὴ “ Ὀ ὰ ὪȟΠ                                            ρ  

¶ ʆʧʨʝʜʝʣʷʝʤ ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ɤ, ʨʘʜ/ʩ 

                                       
“ ὲ

σπ
ȟΠ                                                               ς 

¶ ʆʧʨʝʜʝʣʷʝʤ ʤʦʱʥʦʩʪʴ ʪʨʝʥʠʷ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʫʧʣʦʪʥʝʥʠʷ ʠ 

ʚʘʣʘ ὔ, ɺʪ 

ʄʦʤʝʥʪ ʩʠʣʳ ʪʨʝʥʠʷ ὓ, ʅĿʤ 

                                             ὓ ὖ
Ὀ

ς
ȟΠ                                                   σ  

ʄʦʱʥʦʩʪʴ ʪʨʝʥʠʷ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʫʧʣʦʪʥʝʥʠʷ ʠ ʚʘʣʘ ὔ, ɺʪ 

                                                          ὔ ὓ ȟΠ                                        τ 

¶ ʆʧʨʝʜʝʣʷʝʤ ʤʦʱʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ, ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʧʦ 

ʚʘʣʫ ʠʟ ʟʦʥʳ ʢʦʥʪʘʢʪʘ ὗ, ɺʪ. 

ʊʘʢ ʢʘʢ ʤʘʪʝʨʠʘʣ ʤʘʥʞʝʪʳ ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦ-

ʩʪʴʶ ʧʨʠʥʠʤʘʶʪ ʜʦʧʫʱʝʥʠʝ, ʯʪʦ ʚʩʷ ʤʦʱʥʦʩʪʴ ʪʨʝʥʠʷ ʚʳʚʦʜʠʪʩʷ 

ʠʟ ʟʦʥʳ ʢʦʥʪʘʢʪʘ ʪʦʣʴʢʦ ʯʝʨʝʟ ʚʘʣ. ʊʦʛʜʘ 
                                                    ὗ ὔȟΠ                                                     υ 

¶ ʆʧʨʝʜʝʣʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʚʘʣʘ ʢ ʨʘʙʦʯʝʡ 

ʞʠʜʢʦʩʪʠ (ʛʠʜʨ. ʤʘʩʣʦ) ̇, ɺʪ/̍Ŀʛʨʘʜ 

ʆʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʯʘʩʪʠ ʚʘʣʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 

ʞʠʜʢʦʩʪʠ ‡̇, ʤ/ʩ 
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                                                               ‡̇
Ὀ

ς
ȟΠ                                φ  

ʂʨʠʪʝʨʠʡ ʈʝʡʥʦʣʴʜʩʘ ʜʣʷ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ὙὩ̇ 

ὙὩ̇
‡̇ Ὀ

‡̇
ȟΠχ  

ʂʨʠʪʝʨʠʡ ʅʫʩʩʝʣʴʪʘ ʩʦ ʩʪʦʨʦʥʳ ʞʠʜʢʦʩʪʠ ʧʨʠ ʫʩʪʘʥʦʚʠʚ-

ʰʝʡʩʷ ʪʝʤʧʝʨʘʪʫʨʝ ʤʘʩʣʘ ὔό̇ 

                         ὔό̇ πȟςυὙὩ̇ȟ ὖὶ̇ȟȟΠ                                        ψ  

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʚʘʣʘ ʩʦ ʩʪʦʨʦʥʳ ʞʠʜʢʦʩʪʠ ̇ , 

ɺʪ/̍Ŀʛʨʘʜ 

                                               ̇
ὔό̇ ‗̇

Ὀ
ȟΠ                                              ω 

¶ ʆʧʨʝʜʝʣʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʚʳʭʦʜʥʦʛʦ ʢʦʥʮʘ 

ʚʘʣʘ ʢ ʚʦʟʜʫʭʫ ̃ ,̈ ɺʪ/̍Ŀʛʨʘʜ 

ʆʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʢʦʥʮʘ ʚʘʣʘ, ʥʘʭʦ-

ʜʷʱʝʛʦʩʷ ʚ ʚʦʟʜʫʭʝ ὺ̃ ,̈ ʤ/ʩ 

                                                        ὺ̃̈

Ὀ

ς
ȟΠ                                         ρπ 

ʂʨʠʪʝʨʠʡ ʈʝʡʥʦʣʴʜʩʘ ʜʣʷ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ὙὩ̃̈ 

                                             ὙὩ̃̈
‡̃̈Ὀ

‡̃̈
ȟΠ                                               ρρ 

ʂʨʠʪʝʨʠʡ ʅʫʩʩʝʣʴʪʘ ʩʦ ʩʪʦʨʦʥʳ ʚʦʟʜʫʭʘ ὔό̃  ̈

                                    ὔό̃̈ πȟςρφὙὩ̃̈
ȟȟΠ                                        ρς 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʚʘʣʘ ʩʦ ʩʪʦʨʦʥʳ ʚʦʟʜʫʭʘ ̃ ,̈ 

ɺʪ/̍Ŀʛʨʘʜ 

                                               ̃ ̈

ὔό̃̈‗̃ ̈

Ὀ
ȟΠ                                         ρσ 

¶ ʆʧʨʝʜʝʣʷʝʤ ʪʝʧʣʦʚʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʘʣʘ ʩʦ ʩʪʦʨʦʥʳ 

ʞʠʜʢʦʩʪʠ ά̇ , 1/ʤ   [1, ʩ. 78] 

                                             ά̇
̇ “ Ὀ

‗̃ ̌

ȟΠ                                      ρτ 

¶ ʆʧʨʝʜʝʣʷʝʤ ʪʝʧʣʦʚʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʘʣʘ ʩʦ ʩʪʦʨʦʥʳ ʚʦʟ-

ʜʫʭʘ ά̃ ,̈ 1/ʤ   [1, ʩ. 78] 
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                                      ά̃ ̈

̃ ̈ “ Ὀ

‗̃ ̌

ȟΠ                                      ρυ 

¶ ʆʧʨʝʜʝʣʷʝʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʛʦ 
ʪʘʥʛʝʥʩʘ ʜʣʷ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʚʘʣʘ ʩʦ ʩʪʦʨʦʥʳ ʞʠʜʢʦʩʪʠ ʠ ʚʦʟʜʫʭʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ˍ̇  ʠ ̱̃  ̈

ʉʦ ʩʪʦʨʦʥʳ ʞʠʜʢʦʩʪʠ: ˍ̇  

                                          ̱̇ ÔÁÎÈά̇ ὒ̇
Ὀ

τ
ȟΠ                       ρφ 

ʉʦ ʩʪʦʨʦʥʳ ʚʦʟʜʫʭʘ: ˍ̃  ̈

                                         ̱̃ ̈ ÔÁÎÈά̃ ̈ ὒ̃ ̈

Ὀ

τ
ȟΠ                       ρχ 

¶ ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʣʘ ʧʦʜ ʫʧʣʦʪʥʝʥʠʝʤ ὸ , ʉÁ 

ὸ
ρ

ὃ̇ ά̇ ὃ̃ ̈ά̃ ̈

ὗ

‗̃ ̌

ὃ̇ ά̇ ὸ̇ ὃ̃ ̈ά̃ ̈ὸ̃̈ȟΠ         ρψ 

¶ ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʢʦʥʮʘʭ ʚʘʣʘ ὸ ʠ ὸ, ʉÁ 

ʊʝʤʧʝʨʘʪʫʨʘ ʩʦ ʩʪʦʨʦʥʳ ʚʘʣʘ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʞʠʜʢʦʩʪʠ ὸ 

                             ὸ ὸ̇
ὸ ὸ̇

ÃÏÓÈά̇ ὒ̇
ȟΠ                             ρω

 

ʊʝʤʧʝʨʘʪʫʨʘ ʩʦ ʩʪʦʨʦʥʳ ʚʘʣʘ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʚʦʟʜʫʭʝ ὸ 

                                ὸ ὸ̃̈
ὸ ὸ̃̈

ÃÏÓÈά̃ ̈ ὒ̃ ̈

ȟΠ                       ςπ
 

¶ ʆʧʨʝʜʝʣʷʝʤ ʧʦʩʪʦʷʥʥʫʶ ʚʨʝʤʝʥʠ ʥʘʛʨʝʚʘ ʤʘʥʞʝʪʥʦʛʦ ʫʧ-

ʣʦʪʥʝʥʠʷ Ű [2, ʩ. 209]. 

                       ʐ
ὅὴ̃̌ Ὀ ”̃ ̌

τ

ὒ̇ ὒ̃ ̈

̇ ̇ ̇ ̃̈̃̈̃̈
ȟΠ                   ςρ 

ɺʪʦʨʘʷ ʟʘʜʘʯʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʜʦʧʫʩʪʠʤʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʢʨʠʪʝʨʠʶ ʧʨʝʜʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

¶ ʆʧʨʝʜʝʣʷʝʤ ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ɤ, ʨʘʜ/ʩ 

                                                               
“ ὲ

σπ
ȟΠ                                 ςς 

¶ ʆʧʨʝʜʝʣʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʚʘʣʘ ʢ ʨʘʙʦʯʝʡ 

ʞʠʜʢʦʩʪʠ (ʛʠʜʨ. ʤʘʩʣʦ) ̇, ɺʪ/̍Ŀʛʨʘʜ 
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ʆʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʯʘʩʪʠ ʚʘʣʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 

ʞʠʜʢʦʩʪʠ ‡̇, ʤ/ʩ 

                                                             ‡̇
Ὀ

ς
ȟΠ                                  ςσ 

ʂʨʠʪʝʨʠʡ ʈʝʡʥʦʣʴʜʩʘ ʜʣʷ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ὙὩ̇ 

                                                        ὙὩ̇
‡̇ Ὀ

‡̇
ȟΠ                                  ςτ 

ʂʨʠʪʝʨʠʡ ʅʫʩʩʝʣʴʪʘ ʩʦ ʩʪʦʨʦʥʳ ʞʠʜʢʦʩʪʠ ʧʨʠ ʫʩʪʘʥʦʚʠʚ-

ʰʝʡʩʷ ʪʝʤʧʝʨʘʪʫʨʝ ʤʘʩʣʘ ὔό̇ 

                                    ὔό̇ πȟςυὙὩ̇ȟ ὖὶ̇ȟȟΠ                          ςυ 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʚʘʣʘ ʩʦ ʩʪʦʨʦʥʳ ʞʠʜʢʦʩʪʠ Ŭʞ, 

ɺʪ/̍Ŀʛʨʘʜ 

                                                           ̇
ὔό̇ ‗̇

Ὀ
ȟΠ                            ςφ 

¶ ʆʧʨʝʜʝʣʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʚʳʭʦʜʥʦʛʦ ʢʦʥʮʘ 

ʚʘʣʘ ʢ ʚʦʟʜʫʭʫ ̃ ,̈ ɺʪ/̍Ŀʛʨʘʜ 

ʆʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʢʦʥʮʘ ʚʘʣʘ, ʥʘʭʦ-

ʜʷʝɦʛʦʩʷ ʚ ʚʦʟʜʫʭʝ ὺ̃ ,̈ ʤ/ʩ 

                                                       ὺ̃̈

Ὀ

ς
ȟΠ                                       ςχ 

ʂʨʠʪʝʨʠʡ ʈʝʡʥʦʣʴʜʩʘ ʜʣʷ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ὙὩ̃̈ 

                                                   ὙὩ̃̈
‡̃̈Ὀ

‡̃̈
ȟΠ                                     ςψ 

ʂʨʠʪʝʨʠʡ ʅʫʩʩʝʣʴʪʘ ʩʦ ʩʪʦʨʦʥʳ ʚʦʟʜʫʭʘ ὔό̃  ̈

                                        ὔό̃̈ πȟςρφὙὩ̃̈
ȟȟΠ                                  ςω 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʚʘʣʘ ʩʦ ʩʪʦʨʦʥʳ ʚʦʟʜʫʭʘ ̃ ,̈ 

ɺʪ/̍Ŀʛʨʘʜ 

                                              ̃ ̈

ὔό̃̈‗̃ ̈

Ὀ
ȟΠ                                      σπ 

¶ ʆʧʨʝʜʝʣʷʝʤ ʪʝʧʣʦʚʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʘʣʘ ʩʦ ʩʪʦʨʦʥʳ 

ʞʠʜʢʦʩʪʠ ά̇ , 1/ʤ  [1, ʩ. 78] 

                                   ά̇
̇ “ Ὀ

‗̃ ̌

ȟΠ                                           σρ 

¶ ʆʧʨʝʜʝʣʷʝʤ ʪʝʧʣʦʚʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʘʣʘ ʩʦ ʩʪʦʨʦʥʳ ʚʦʟ-

ʜʫʭʘ ά̃ ,̈ 1/ʤ  [1, ʩ. 78] 
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                                   ά̃ ̈

̃ ̈ “ Ὀ

‗̃ ̌

ȟΠ                                         σς 

¶ ʆʧʨʝʜʝʣʷʝʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʛʦ 
ʪʘʥʛʝʥʩʘ ʜʣʷ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʚʘʣʘ ʩʦ ʩʪʦʨʦʥʳ ʞʠʜʢʦʩʪʠ ʠ ʚʦʟʜʫʭʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ˍ̇  ʠ ̱̃  ̈

ʉʦ ʩʪʦʨʦʥʳ ʞʠʜʢʦʩʪʠ: ˍ̇  

                          ̱̇ ÔÁÎÈά̇ ὒ̇
Ὀ

τ
ȟΠ                                   σσ 

 

ʉʦ ʩʪʦʨʦʥʳ ʚʦʟʜʫʭʘ: ˍ̃  ̈

                        ̱̃ ̈ ÔÁÎÈά̃ ̈ ὒ̃ ̈

Ὀ

τ
ȟΠ                                     στ 

 
¶ ʆʧʨʝʜʝʣʷʝʤ ʤʦʱʥʦʩʪʴ ʪʨʝʥʠʷ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʫʧʣʦʪʥʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʦʧʫʩʪʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʤʘʪʝ-
ʨʠʘʣʘ ʫʧʣʦʪʥʝʥʠʷ ὔ, ɺʪ. 

ʊʘʢ ʢʘʢ ʤʘʪʝʨʠʘʣ ʤʘʥʞʝʪʳ ʠʤʝʝʪ ʥʠʟʢʫʶ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʪʦ 
ʚʩʷ ʪʝʧʣʦʪʘ ʠʟ ʟʦʥʳ ʢʦʥʪʘʢʪʘ ʚʳʚʦʜʠʪʩʷ ʧʦ ʚʘʣʫ ʠ ʨʘʩʩʝʠʚʘʝʪʩʷ ʟʘ 
ʩʯʝʪ ʪʝʧʣʦʦʪʜʘʯʠ ʚ ʞʠʜʢʦʩʪʠ ʠ ʚʦʟʜʫʭʝ. ʆʪʩʶʜʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 
ʤʦʱʥʦʩʪʴ ʪʨʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʨʘʙʦʯʝʡ 
ʪʝʤʧʝʨʘʪʫʨʝ ʤʘʪʝʨʠʘʣʘ ʫʧʣʦʪʥʝʥʠʷ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ 

ὔ ὸ ὃ̇ ά̇ ὃ̃ ̈ά̃ ̈ ὃ̇ ά̇ ὸ̇ ὃ̃ ̈ά̃ ̈ὸ̃̈ ‗̃ ̌

“ Ὀ

τ
ȟΠσυ 

¶ ɼʦʧʫʩʪʠʤʫʶ ʫʜʝʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʤʦʱʥʦʩʪʴ ʪʨʝʥʠʷ ʚ 

ʢʦʥʪʘʢʪʥʦʡ ʟʦʥʝ Ὢὴ̋ὺ, ɺʪ/̍  

                                                         Ὢὴ̋ὺ
ὔ

“ Ὀ ὰ
ȟΠ                              σφ 

¶ ʆʧʨʝʜʝʣʷʝʤ ʜʦʧʫʩʪʠʤʦʝ ʢʦʥʪʘʢʪʥʦʝ ʜʘʚʣʝʥʠʝ ʜʣʷ ʧʨʝʜʝʣʴ-

ʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʫʧʣʦʪʥʝʥʠʷ ὴ̋, ʇʘ 

                                                        ὴ̋
Ὢὴ̋

Ὢ
ȟΠ                                             σχ 

 

¶ ɼʦʧʫʩʪʠʤʦʝ ʠʟʙʳʪʦʯʥʦʝ ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʫʧʣʦʪʥʷʝʤʦʡ 

ʞʠʜʢʦʩʪʠ ὴ, ʇʘ. 
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ɼʦʧʫʩʪʠʤʦʝ ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʫʧʣʦʪʥʷʝʤʦʡ ʩʨʝʜʳ ὴ ʟʘʚʠʩʠʪ 
ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ:  

1. ɼʘʚʣʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʙʞʘʪʠʷ ʫʧʣʦʪʥʝʥʠʷ ὴ̋ . 

ʄʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʪʠʧʘ ʫʧʣʦʪ-

ʥʝʥʠʷ. 

2. ʂʦʵʬʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥʠʷ ʚʥʝʰʥʝʛʦ ʜʘʚʣʝʥʠʷ Ὧ (ʩ ʨʦʩʪʦʤ 
ʜʘʚʣʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ). 

ɼʦʧʫʩʪʠʤʦʝ ʠʟʙʳʪʦʯʥʦʝ ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʫʧʣʦʪʥʷʝʤʦʡ ʞʠʜʢʦ-

ʩʪʠ ʧʨʠ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ὴ, ʇʘ  [3, ʩ. 85]. 

                                                           ὴ
ὴ̋ ὴ̋

Ὧ
ȟΠ                                  σψ 

ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʳ ʚʳʷʚʠʣʠ ʟʘʚʠʩʠʤʦʩʪʠ 
ʠ ʧʨʠʚʝʣʠ ʠʭ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ. 

 

ʊʘʙʣʠʮʘ 1 

 
 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ f=0,6       ʀʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʛʠʜʨʦʤʘʰʠ-

ʥʝ p=50000 ʇʘ (0,5 ʘʪʤ) 

D, ʤ   =100    =200    =500    =1000    =2000    =3000    =4000

0,01 65 77 98,5 121,9 154,1 178,7 199,5

0,04 58 68 88,6 112,7 149,5 180 207,2

0,08 56,1 66,8 89,6 118,4 164,6 203,8 239,3

0,1 56 67 91,3 122,4 172,7 215,6 254,4

0,2 57 70 101,1 142 208,4 265 315,8

0,3 59 74 110,6 158,6 236,3 302,1 361,2

0,4 61 78 119 172,6 259 332,2 397,9

0,5 63 81,7 126,3 184,6 278,4 357,8 429,1

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ɖ, ʦʙ/ʤʠʥ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʣʘ ʧʦʜ ʫʧʣʦʪʥʝʥʠʝʤ t , ʉϲ

ʂ ʂ ʂ ʂ ʂ ʂ ʂ
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ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ ʜʠʘʤʝʪʨʘ ʚʘʣʘ ʧʦʜ ʤʘʥʞʝʪʦʡ 

 ʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ: t=f  (D,n) 

 
ʊʘʢ, ʠʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣ. 1 ʥʘ ʛʨʘʬʠʢʝ ʟʘʚʠʩʠʤʦʩʪʠ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʦʪ ʜʠʘʤʝʪʨʘ ʚʘʣʘ ʧʦʜ ʤʘʥʞʝʪʦʡ ʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ 
(ʨʠʩ.1) ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʠʟʙʳʪʦʯʥʦʤ ʜʘʚʣʝʥʠʠ ʠ ʢʦʵʬ-
ʬʠʮʠʝʥʪʝ ʪʨʝʥʠʷ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʠ ʜʠʘʤʝʪʨʘ 
ʚʘʣʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʣʘ ʧʦʜ ʤʘʥʞʝʪʦʡ, ʯʪʦ ʩʧʦʩʦʙ-
ʩʪʚʫʝʪ ʫʩʢʦʨʝʥʠʶ ʝʸ ʠʟʥʦʩʘ. 

ʊʘʙʣʠʮʘ 2 

 
ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ f=0,6       ʀʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʛʠʜʨʦʤʘʰʠ-

ʥʝ p=50000 ʇʘ (0,5 ʘʪʤ) 

 

0 

100 

200 

300 

400 

500 

0 0,1 0,2 0,3 0,4 0,5 

́
͔
ͣ
ͨ
͔
ͪ
͊
ͭ
ͯ
ͪ
͊
Σ
 
˿

ϲ 

˨͙͔͊ͣͭͪ ͍͊͊͡ ͨͦ͒ ͔͚ͣ͊ͤ͗ͭͦΣ ͣ 

n=100 ͦ ͋κ͙ͣͤ 

n=200 ͦ ͋κ͙ͣͤ 

n=500 ͦ ͋κ͙ͣͤ 

n=1000 ͦ ͋κ͙ͣͤ 

n=2000 ͦ ͋κ͙ͣͤ 

n=3000 ͦ ͋κ͙ͣͤ 

n=4000 ͦ ͋κ͙ͣͤ 

p=0,5 ͊ ͭͣ f=0,6 

D, ʤ    =100     =200     =500     =1000    =2000     =3000    =4000

0,01 78,9 52 30 19,8 13 10,3 8,6

0,04 239,1 157,8 91 60 39,6 31 26,1

0,08 416,4 274,7 158,5 104,6 69 54,1 45,5

0,1 497,8 328,4 189,5 125 82,5 64,7 54,4

0,2 866,6 571,8 330 217,7 143,6 112,6 94,8

0,3 1199 791 456,4 301,1 198,7 155,8 131

0,4 1509 995,5 574,5 379 250 196 165

0,5 1804 1190 687 453 299 234,4 197,2

ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʥʘʛʨʝʚʘ ʤʘʥʞʝʪʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ Ű 

ʂ ʂ ʂ ʂ ʂ ʂ
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ʈʠʩ. 2. ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʥʘʛʨʝʚʘ ʤʘʥʞʝʪʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ Ű 

 

ʅʘ ʛʨʘʬʠʢʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ ʥʘʛʨʝʚʘ ʤʘʥ-

ʞʝʪʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʦʪ ʜʠʘʤʝʪʨʘ ʚʘʣʘ ʧʦʜ ʤʘʥʞʝʪʦʡ ʠ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʚʘʣʘ (ʨʠʩ.2), ʧʨʠ ʪʦʤ ʞʝ ʧʦʩʪʦʷʥʥʦʤ ʠʟʙʳʪʦʯʥʦʤ ʜʘʚʣʝ-

ʥʠʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʪʨʝʥʠʷ ʠʟ ʪʘʙʣ. 2, ʤʳ ʥʘʙʣʶʜʘʝʤ ʘʥʘʣʦʛʠʯʥʳʡ 

ʨʦʩʪ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ ʥʘʛʨʝʚʘ ʫʧʣʦʪʥʝʥʠʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʘʩ-

ʪʦʪʳ ʚʨʘʱʝʥʠʷ ʠ ʜʠʘʤʝʪʨʘ ʚʘʣʘ. 

ʊʘʙʣʠʮʘ 3 

 
ʄʘʪʝʨʠʘʣ ʤʘʥʞʝʪʳ-ʨʝʟʠʥʘ 4-ʡ ʛʨʫʧʧʳ ʥʘ ʦʩʥʦʚʝ ʉʂʌ-32. 

ɼʦʧʫʩʪʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ - ὸ ρυπЈὅ 

 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʪʨʝʥʠʷ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʫʧʣʦʪʥʝʥʠʷ

f =0,01 f =0,05 f =0,1 f =0,5 f =0,8

ɼʠʘʤʝʪʨ 

ʚʘʣʘ ʧʦʜ 

ʫʧʣʦʪʥʝʥʠ

ʝʤ D, ʤ

ʏʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ 

 ɖ, ʦʙ/ʤʠʥ

ʆʢʨʫʞʥʘʷ 

ʩʢʦʨʦʩʪʴ 

ʚʘʣʘ   , ʤ/ʩ

ɼʦʧʫʩʪʠʤʘʷ 

ʧʦʚʝʨʭʥʦʩʪʥʘ

ʷ ʤʦʱʥʦʩʪʴ 

ʪʨʝʥʠʷ         , 

ɺʪ/    
0,01 100 0,052 6,22E+05 1,58E+08 3,15E+07 1,57E+07 3,03E+06 1,85E+06

0,04 200 0,419 1,91E+06 6,05E+07 1,20E+07 5,93E+06 1,08E+06 6,25E+05

0,08 300 1,257 3,40E+06 3,60E+07 7,09E+06 3,48E+06 5,89E+05 3,18E+05

0,1 400 2,094 4,31E+06 2,73E+07 5,35E+06 2,61E+06 4,15E+05 2,09E+05

0,2 500 5,236 7,13E+06 1,80E+07 3,50E+06 1,68E+06 2,30E+05 9,37E+04

0,3 1000 15,708 1,13E+07 9,43E+06 1,78E+06 8,23E+05 5,80E+04

0,4 2000 41,888 1,65E+07 5,12E+06 9,17E+05 3,92E+05

0,5 4000 104,72 2,32E+07 2,82E+06 4,58E+05 1,62E+05

ʇʨʝʜʝʣʴʥʦʝ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʫʧʣʦʪʥʷʝʤʦʡ 

ʞʠʜʢʦʩʪʠ p, ʇʘ
Ὢὴ̋ὺὺ
̍
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ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʜʦʧʫʩʪʠʤʦʛʦ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫʧʣʦʪʥʷʝʤʦʡ 

ʞʠʜʢʦʩʪʠ ʦʪ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʚʘʣʘ ʜʣʷ ʤʘʥʞʝʪʳ ʠʟ ʨʝʟʠʥʳ 4-ʡ ʛʨʫʧʧʳ 

ʥʘ ʦʩʥʦʚʝ ʉʂʌ-32 (ὸ ρυπЈὅ) ʧʨʠ ʨʘʟʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʪʨʝʥʠʷ  f 

 
ʅʘ ʛʨʘʬʠʢʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʦʧʫʩʪʠʤʦʛʦ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʫʧʣʦʪʥʷʝʤʦʡ ʞʠʜʢʦʩʪʠ ʦʪ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʚʘʣʘ ʜʣʷ ʤʘʥʞʝʪʳ ʠʟ 

ʨʝʟʠʥʳ 4-ʡ ʛʨʫʧʧʳ ʥʘ ʦʩʥʦʚʝ ʉʂʌ-32 (ὸ ρυπЈὅ) ʧʨʠ ʨʘʟʥʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʪʨʝʥʠʷ  f  (ʨʠʩ.3), ʠʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣ. 3, ʚʠʜʥʦ, 

ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʚʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝ-

ʥʠʷ ʜʦʧʫʩʪʠʤʦʛʦ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʇʨʠʯʸʤ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʚʘʣʘ ʦʪ 0 ʤ/ʩ ʜʦ 5 ʤ/ʩ ʜʦʧʫʩʪʠʤʦʝ ʠʟʙʳʪʦʯʥʦʝ 

ʜʘʚʣʝʥʠʝ ʧʘʜʘʝʪ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʦ, ʯʪʦ ʧʨʠ 

ʙʦʣʴʰʝʤ ʧʝʨʝʧʘʜʝ ʜʘʚʣʝʥʠʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʫʧʣʦʪʥʝʥʠʷ ʩʦʢʨʘʱʘʝʪ-

ʩʷ ʙʳʩʪʨʝʝ. 
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ʈʠʩ. 4. ɿʘʚʠʩʠʤʦʩʪʠ ʜʦʧʫʩʪʠʤʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʤʦʱʥʦʩʪʠ ʪʨʝʥʠʷ ʦʪ ʦʢ-

ʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʚʘʣʘ ʜʣʷ ʤʘʥʞʝʪʳ ʠʟ ʨʝʟʠʥʳ 4-ʡ ʛʨʫʧʧʳ ʥʘ ʦʩʥʦʚʝ ʉʂʌ-

32 (ὸ ρυπЈὅ)  

 

ʅʘ ʛʨʘʬʠʢʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʦʧʫʩʪʠʤʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʤʦʱʥʦ-

ʩʪʠ ʪʨʝʥʠʷ ʦʪ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʚʘʣʘ ʜʣʷ ʤʘʥʞʝʪʳ ʠʟ ʨʝʟʠʥʳ 4-ʡ 

ʛʨʫʧʧʳ ʥʘ ʦʩʥʦʚʝ ʉʂʌ-32 (ὸ ρυπЈὅ) (ʨʠʩ.4), ʠʩʭʦʜʷ ʠʟ ʜʘʥ-

ʥʳʭ ʪʘʙʣ. 3 ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʚʘʣʘ 

ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʜʦʧʫʩʪʠʤʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʤʦʱʥʦʩʪʠ ʪʨʝ-

ʥʠʷ ʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʠʘʧʘʟʦʥ ʩʢʦʨʦʩʪʠ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦ-

ʪʳ ʫʧʣʦʪʥʝʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʷ ʝʛʦ ʠʟʥʦʩʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʦʮʝʥʝʥʳ ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʤʘʥʞʝʪʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʚʘʣʘ, 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʝʧʣʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʥʞʝʪ-

ʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʚʘʣʘ, ʦʮʝʥʝʥʳ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʩʦʩʪʦʷʥʠʷ ʤʘʥʞʝʪ-

ʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʛʨʫʟʦʯʥʳʭ ʨʝʞʠʤʘʭ ʠ ʨʘʟʨʘʙʦ-

ʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʝʜʝʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ 

ʜʣʷ ʤʘʥʞʝʪʥʳʭ ʫʧʣʦʪʥʝʥʠʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʢʨʠʪʝʨʠʶ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ 

ʠʟʥʦʩ ʤʘʥʞʝʪʥʳʭ ʫʧʣʦʪʥʝʥʠʡ ʠ ʧʨʠʥʷʪʠʷ ʤʝʨ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦ-

ʢʘ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

 



14 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʄʘʢʘʨʦʚ, ɻ. ɺ. ʋʧʣʦʪʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ / ɻ.ɺ. ʄʘʢʘʨʦʚ. 

ï 2-ʝ ʠʟʜ., ʧʝʨʝʨʘʙʦʪ. ʠ ʜʦʧ. ï ʃ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ (ʃʝʥʠʥʛʨʘʜʩʢʦʝ 

ʦʪʜʝʣʝʥʠʝ), 1973. ï 232 ʩ. 

2. ʄʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʛʠʜʨʦʧʨʠʚʦʜ / ʃ.ɸ. ʂʦʥʜʘʢʦʚ, ɻ.ɸ. 

ʅʠʢʠʪʠʥ, ɺ.ʅ. ʇʨʦʢʦʬʴʝʚ [ʠ ʜʨ.]; ʧʦʜ ʨʝʜ. ɺ.ʅ. ʇʨʦʢʦʬʴʝʚʘ. ï ʄ.: 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1978 ï 495 ʩ. 

3. ʋʧʣʦʪʥʝʥʠʷ ʠ ʫʧʣʦʪʥʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ: cʧʨʘʚʦʯʥʠʢ / ʃ. ɸ. 

ʂʦʥʜʘʢʦʚ, ɸ. ʀ. ɻʦʣʫʙʝʚ, ɺ. ɹ. ʆʚʘʥʜʝʨ [ʠ ʜʨ.]; ʧʦʜ ʦʙʱ. ʨʝʜ. ɸ. ʀ. 

ɻʦʣʫʙʝʚʘ, ʃ. ɸ. ʂʦʥʜʘʢʦʚʘ. ï ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1986. ï 464 ʩ. 

 

 

ʉʀʉʊɽʄɸ ʇɽʈɽʂɸʏʀɺɸʅʀʗ ʂʆʄʇʆʅɽʅʊʆɺ ʂʈʆɺʀ ʅɸ 

ʆʉʅʆɺɽ ʇɽʈʀʉʊɸʃʔʊʀʏɽʉʂʆɻʆ ʅɸʉʆʉɸ 
 

ʄʘʭʦʥʠʥ ɺ.ʆ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʂʦʩʦʨʫʢʦʚʘ ʆ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 
ʇʝʨʠʩʪʘʣʴʪʠʢʘ ï ʵʪʦ ʨʷʜ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʦʢʨʘʱʝʥʠʡ, ʧʨʦ-

ʜʚʠʛʘʶʱʠʭ ʜʦʟʠʨʫʝʤʳʝ ʢʦʤʧʦʥʝʥʪʳ ʢʨʦʚʠ ʧʦ ʫʧʨʫʛʦʤʫ ʰʣʘʥʛʫ. 

ʄʝʭʘʥʠʯʝʩʢʠ ʩʠʤʫʣʠʨʫʷ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʝʨʠʩʪʘʣʴʪʠʢʠ, 

ʨʦʣʠʢʠ ʩʜʘʚʣʠʚʘʶʪ ʩʪʝʥʢʠ ʰʣʘʥʛʘ, ʦʙʨʘʟʫʷ ʧʨʦʙʢʫ, ʢʦʪʦʨʘʷ ʧʨʦ-

ʜʚʠʛʘʝʪʩʷ ʧʦ ʰʣʘʥʛʫ ʧʦ ʤʝʨʝ ʜʚʠʞʝʥʠʷ ʨʦʣʠʢʦʚ, ʧʨʠ ʵʪʦʤ ʨʘʥʝʝ 

ʧʨʦʡʜʝʥʥʳʡ ʫʯʘʩʪʦʢ ʨʘʩʧʨʷʤʣʷʝʪʩʷ ʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘʙʦʨ ʞʠʜʢʦʩʪʠ 

ʚ ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʚʘʢʫʫʤ. ɾʠʜʢʦʩʪʴ ʙʫʜʝʪ ʧʨʦʜʚʠʛʘʪʴʩʷ ʧʦ ʰʣʘʥʛʫ 

ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʥ ʥʝ ʨʘʩʧʨʘʚʠʪʩʷ ʮʝʣʠʢʦʤ, ʚ ʵʪʦʪ ʤʦʤʝʥʪ, ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ʞʠʜʢʦʩʪʠ, ʜʚʠʞʝʥʠʝ ʧʦ ʰʣʘʥʛʫ 

ʥʘʯʠʥʘʝʪ ʚʪʦʨʦʡ ʨʦʣʠʢ, ʢʦʪʦʨʳʡ ʜʝʡʩʪʚʫʝʪ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ 

[1]. ʇʨʠ ʵʪʦʤ ʨʦʣʠʢʠ, ʜʚʠʞʫʱʠʝʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʦ-

ʪʦʨʘ, ʩʦʟʜʘʶʪ ʢʘʢ ʩʠʣʫ ʟʘʙʦʨʘ, ʪʘʢ ʠ ʚʳʭʦʜʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘʩʦʩʘ 

(ʨʠʩ. 1). 
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ʈʠʩ.1. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʥʘʩʦʩʘ ʧʝʨʠʩʪʘʣʴʪʠʯʝʩʢʦʛʦ ʪʠʧʘ  

 

ʇʝʨʠʩʪʘʣʴʪʠʯʝʩʢʠʝ ʥʘʩʦʩʳ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʩʦʩʘʤ ʦʙʲʝʤʥʦʛʦ 

ʪʠʧʘ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʝʨʝʢʘʯʠʚʘʥʠʷ ʚʝʱʝʩʪʚ ʩ ʤʝʣʢʠʤʠ ʘʙʨʘ-

ʟʠʚʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ ʙʦʣʴʰʦʡ ʚʷʟʢʦʩʪʠ, 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʜʢʦʩʪʝʡ. ʀʭ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʜʦʟʠʨʦʚʘʥʠʷ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ (ʨʠʩ. 2). 

 
ʈʠʩ. 2. ʈʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʧʝʨʠʩʪʘʣʴʪʠʯʝʩʢʠʭ ʥʘʩʦʩʦʚ 



16 
 

ɺ ʩʠʣʫ ʩʚʦʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʪʦʪ ʪʠʧ ʥʘʩʦʩʦʚ 

ʩʦʟʜʘʸʪ ʩʠʣʴʥʫʶ ʧʫʣʴʩʘʮʠʶ ʥʘ ʚʳʭʦʜʝ. ʕʪʦ ʷʚʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʧʝʨʠʩʪʘʣʴʪʠʯʝʩʢʠʝ ʥʘʩʦʩʳ ʚ ʭʠʨʫʨʛʠʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʠʤʠʪʠʨʦʚʘʪʴ ʧʫʣʴʩ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʝʨʜʮʘ ʚ ʤʦʤʝʥʪ ʧʝʨʝʩʘʜʢʠ ʵʪʦʛʦ 

ʦʨʛʘʥʘ [2]. 

ɼʦʩʪʦʠʥʩʪʚʘ ʧʝʨʠʩʪʘʣʴʪʠʯʝʩʢʠʭ ʥʘʩʦʩʦʚ: 

¶ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʥʝʪ ʪʨʫʱʠʭʩʷ ʯʘʩʪʝʡ, ʦʛ-

ʨʦʤʥʳʡ ʨʝʩʫʨʩ ʨʘʙʦʪʳ; 

¶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʨʝʢʘʯʠʚʘʪʴ ʦʯʝʥʴ ʚʷʟʢʠʝ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʘʛ-

ʨʝʩʩʠʚʥʳʝ ʞʠʜʢʦʩʪʠ; 

¶ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʜʦʟʠʨʦʚʘʥʠʷ ʧʨʠ ʧʝʨʝʢʘʯʠʚʘʥʠʠ ʠ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʜʦʟʘʪʦʨʘ; 

¶ ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʪʝʡ 
ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʚʩʷ ʨʘʙʦʯʘʷ ʩʨʝʜʘ ʥʘʭʦʜʠʪʩʷ 

ʚʥʫʪʨʠ ʰʣʘʥʛʘ. ʆʙʦʨʫʜʦʚʘʥʠʷ ʣʝʛʢʦ ʯʠʩʪʠʪʩʷ ʠ ʦʙʝʟʟʘʨʘ-

ʞʠʚʘʝʪʩʷ. 

ʅʝʜʦʩʪʘʪʢʠ: 

¶ ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʧʫʣʴʩʘʮʠʡ ʧʨʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ ʚʨʘ-

ʱʝʥʠʷ ʨʦʪʦʨʘ; 

¶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʤʝʥʳ ʨʘʙʦʯʝʛʦ ʰʣʘʥʛʘ ʧʦʩʣʝ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʭ ʮʠʢʣʦʚ ʩʞʘʪʠʷ ʧʨʠ ʧʝʨʝʢʘʯʠʚʘʥʠʠ ʨʘʙʦʯʝʡ ʩʨʝʜʳ 

[3]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʤʝʥʝʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ, ʟʘ-

ʢʣʶʯʘʶʱʝʝʩʷ ʚ ʨʘʟʤʝʱʝʥʠʠ ʵʣʘʩʪʠʯʥʦʛʦ ʨʘʙʦʯʝʛʦ ʰʣʘʥʛʘ ʚ ʚʦʛʥʫ-

ʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʪʦʨʘ. ʈʘʙʦʯʠʝ ʨʦʣʠʢʠ ʠʤʝʶʪ ʤʝʥʴʰʠʡ ʨʘʜʠʫʩ 

ʟʘʢʨʫʛʣʝʥʠʷ, ʥʝʞʝʣʠ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʘʪʦʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴ-

ʰʠʪʴ ʩʠʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʝʨʝʢʘʯʠʚʘʝʤʫʶ ʞʠʜʢʦʩʪʴ, ʩʥʠʟʠʪʴ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʥʘʧʨʷʞʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʫʶ ʧʦ ʙʦʢʘʤ ʵʣʘʩʪʠʯʥʦʛʦ 

ʰʣʘʥʛʘ ʧʨʠ ʝʛʦ ʜʝʬʦʨʤʘʮʠʠ ʚ ʤʝʩʪʘʭ, ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜ-

ʚʝʨʛʘʶʱʠʭʩʷ ʨʘʟʨʫʰʝʥʠʶ. 

ʏʝʨʪʝʞʠ 3D ʤʦʜʝʣʠ, ʩʦʟʜʘʥʥʳʝ ʚ ʧʨʦʛʨʘʤʤʝ ʂʆʄʇɸʉ-3D, 

ʧʝʨʠʩʪʘʣʴʪʠʯʝʩʢʦʛʦ ʥʘʩʦʩʘ ʩ ʧʨʝʜʣʘʛʘʝʤʳʤ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤ ʨʝ-

ʰʝʥʠʝʤ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 3 ʠ 4, ʥʘ ʨʠʩ. 5 ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʠʩʪʘʣʴ-

ʪʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʚ ʨʘʟʨʝʟʝ. 
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ʈʠʩ. 3. ɺʠʜ ʩʧʝʨʝʜʠ 

 

 
ʈʠʩ. 4. ɺʠʜ ʩʙʦʢʫ 
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ʈʠʩ. 5. ʇʝʨʠʩʪʘʣʴʪʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʚ ʨʘʟʨʝʟʝ 

 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʙʳʣʠ ʦʙʦʟʥʘʯʝʥʳ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ɼʘʚʣʝʥʠʝ ʥʘ ʚʳʭʦʜʝ, ʨʚ ï 2 ʢʛʩ/ʩʤĮ; 

2. ʇʦʜʘʯʘ ʥʘʩʦʩʘ, Q (min, max) ï 300-3000 ʩʤį/ʤʠʥ; 

3. ɺʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʪʨʫʙʢʠ, d ï 16 ʤʤ; 

4. ɼʠʘʤʝʪʨ ʛʦʣʦʚʢʠ, D ï 100 ʤʤ; 

5. ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ, Uʧ ï 60 ɺ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ; 

6. ʂʦʣʠʯʝʩʪʚʦ ʨʦʣʠʢʦʚ ï 2. 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʛʠʙʢʦʛʦ ʰʣʘʥʛʘ, ʧʦʜʚʝʨʛʘʝʤʦʡ ʩʛʠʙʫ, 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩ. 6. 

 
ʈʠʩ. 6. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʛʠʙʢʦʛʦ ʰʣʘʥʛʘ 
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ɼʘʚʣʝʥʠʝ ʨʦʣʠʢʘ ʥʘ ʚʦʛʥʫʪʫʶ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʩʪʘʪʦʨʘ [4]: 

„ πȢτρψςή
;
 

ʛʜʝ q ï ʥʘʛʨʫʟʢʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʨʦʣʠʢ; 

Ὑ ï ʨʘʜʠʫʩ ʨʦʣʠʢʘ; 

Ὑ ïʨʘʜʠʫʩ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʪʦʨʘ; 

‘ ï ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ; 

Ὁ ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʨʦʣʠʢʘ; 

Ὁ ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ. 

ʈʘʩʯʝʪ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʧʦʚʪʦʨʥʦ-ʧʝʨʝʤʝʥʥʳʭ ʥʘʛʨʫʟʢʘʭ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ: 

ὲ
;
 

ʟʜʝʩʴ „
;
 

ʛʜʝ ʈ ï ʫʩʠʣʠʝ; 

S ï ʧʣʦʱʘʜʴ; 

„  ï ʩʨʝʜʥʠʝ ʥʘʧʨʷʞʝʥʠʷ; 

„  ï ʘʤʧʣʠʪʫʜʥʳʝ ʥʘʧʨʷʞʝʥʠʷ; 

Ὧ  ï ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ; 

 ï ʤʘʩʰʪʘʙʥʳʡ ʬʘʢʪʦʨ; 

‐ ï ʬʘʢʪʦʨ ʰʝʨʦʭʦʚʘʪʦʩʪʠ; 

„ ï ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ ʧʨʠ ʠʟʛʠʙʝ; 

„ ï ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ. 

ʀʟ ʩʦʦʪʥʦʰʝʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ-

ʩʦʩʘ ʧʦʣʫʯʠʤ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʧʦʜʘʯʫ: 

 

ὗ ; 

 

ʨʘʙʦʯʠʡ ʦʙʲʝʤï ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ, ʧʝʨʝʢʘʯʠʚʘʝʤʳʡ ʥʘʩʦʩʦʤ 

ʟʘ ʦʜʠʥ ʦʙʦʨʦʪ ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʘ: 
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ὠ
;
 

ʦʙʲʝʤ ʨʘʙʦʯʝʡ ʧʦʣʦʩʪʠ ï ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ, ʟʘʢʣʶʯʝʥʥʳʡ ʤʝ-

ʞʜʫ ʜʚʫʤʷ ʩʦʩʝʜʥʠʤʠ ʚʳʪʝʩʥʠʪʝʣʷʤʠ: 

ὠ̒̆̋
.
 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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/ɸ.ʌ. ɸʥʜʨʝʝʚ, ʃ.ɺ. ɹʘʨʪʘʰʝʚʠʯ, ʅ.ɺ. ɹʦʛʣʘʥ [ʠ ʜʨ.]. ï ʄʠʥʩʢ: 

ɺʳʩʰ. ʰʢ., 1987. ï 310 ʩ. 

4. ɺʦʨʦʥʦʚ, ʉ.ɸ. ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʝʨʠ-

ʩʪʘʣʴʪʠʯʝʩʢʠʭ ʥʘʩʦʩʦʚ. / ʉ.ɸ. ɺʦʨʦʥʦʚ, ɸ.ɺ. ʇʫʟʘʥʦʚ, ʆ.ɺ ʂʦʩʦʨʫʢʦʚʘ 

// ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ï ʢʦʥʚʝʨʩʠʷ ï ʧʨʦʙʣʝʤʳ. ʄʘʪʝʨʠʘʣʳ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ʂʦʚʨʦʚ: ʂɻʊɸ, 1996. ï ʉ. 128-129. 

 
 
 

ʈɸʉʏɽʊ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʉʀʉʊɽʄʓ ʈɽɻʋʃʀʈʆɺɸʅʀʗ 

ʈɸʉʍʆɼɸ ɻɸɿɸ ʇʈʀ ʅɸɼɼʋɺɽ ɽʄʂʆʉʊɽʁ 

 

ʅʘʫʤʦʚ ɼ.ʉ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʍʘʣʘʪʦʚ ɽ.ʄ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ɺ ʩʦʩʪʘʚʝ ʨʘʢʝʪ ʪʷʞʝʣʦʛʦ ʢʣʘʩʩʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʥʝʚʤʦʛʠʜ-

ʨʘʚʣʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ (ʇɻʉʇ) [1]. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʇɻʉʇ ï ʧʦʜʜʝʨʞʘʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ 

ʜʘʚʣʝʥʠʷ ʥʘʜʜʫʚʘ ʪʦʧʣʠʚʥʳʭ ʙʘʢʦʚ ʈɹ ʂɺʊʂ, ʚʢʣʶʯʘʷ ʦʮʝʥʢʫ ʪʝ-

ʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠʟʤʝ ʥʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘʜʜʫʚʘ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʜʘʚʣʝʥʠʷ, ʧʝʨʝʤʝʥʥʦʛʦ ʥʘ ʨʘʟ-

ʣʠʯʥʳʭ ʵʪʘʧʘʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʙʘʢʘʭ ʥʝ-
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ʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ ʧʦʣʝʪʘ ʨʘʟʛʦʥʥʦʛʦ ʙʣʦʢʘ, ʥʦ ʠ ʥʘ 

ʵʪʘʧʘʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʟʘʧʨʘʚʢʠ ʠ ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʫʩʢʫ [2].  

ʋʧʨʘʚʣʝʥʠʝ ʪʝʤʧʦʤ ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʛʘʟʦʚʳʭ ʧʦʜʫʰʢʘʭ 

ʪʦʧʣʠʚʥʳʭ ʙʘʢʦʚ ʈɹ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʝʛʫʣʷʪʦʨʦʚ ʨʘʩʭʦ-

ʜʘ. ʇʦ ʧʦʢʘʟʘʥʠʷʤ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʇɻʉʇ ʚ 

ʢʘʞʜʦʤ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʤ ʪʘʢʪʝ ʦʮʝʥʠʚʘʝʪ ʭʦʜ ʧʨʦʮʝʩʩʦʚ ʥʘʜʜʫʚʘ ʠ 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʬʦʨʤʠʨʫʝʪ ʢʦʤʘʥʜʳ ʥʘ 

ʧʨʠʚʦʜʳ ʨʝʛʫʣʷʪʦʨʦʚ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʠʭ ʧʨʦʭʦʜʥʳʭ ʩʝʯʝʥʠʡ. 

ʆʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʛʫʣʷʪʦʨʦʚ ʨʘʩʭʦʜʘ ʟʘʚʠʩʠʪ ʩʪʝʧʝʥʴ ʵʢʦ-

ʥʦʤʠʠ ʚʦʜʦʨʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʥʘʜʜʫʚʘ ʙʘʢʘ ʛʦʨʶʯʝʛʦ ʠ ʛʝʣʠʷ 

ʜʣʷ ʥʘʜʜʫʚʘ ʙʘʢʘ ʦʢʠʩʣʠʪʝʣʷ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʈɹ.  

ɺʘʞʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠ ʧʨʦʚʦʜʠʤʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʈɹ ʷʚʣʷʝʪʩʷ ʨʘʩʯʝʪʥʘʷ ʦʮʝʥʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʛʦ 

ʨʝʛʫʣʷʪʦʨʘ ʨʘʩʭʦʜʘ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʝʛʫʣʷʪʦʨʘ ʨʘʩʭʦʜʘ ʛʘʟʘ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʨʝʛʫʣʷʪʦʨ ʨʘʩʭʦʜʘ ʛʝʣʠʷ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʡ ʥʘ ʙʘʢʝ ʦʢʠʩʣʠʪʝʣʷ.  

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶ-

ʱʠʝ ʟʘʜʘʯʠ: 

- ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʮʠʠ ʨʝʛʫʣʷʪʦʨʘ ʨʘʩʭʦʜʘ ʛʘʟʘ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘ-

ʥʠʷ ʨʘʩʭʦʜʘ ʛʘʟʘ; 

- ʩʬʦʨʤʠʨʦʚʘʪʴ ʮʠʬʨʦʚʫʶ ʤʦʜʝʣʴ; 

- ʧʨʦʚʝʩʪʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ; 

- ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʢʦʣʝʙʘʥʠʡ ʚ ʨʝʛʫʣʷʪʦʨʝ; 

ʈʝʛʫʣʷʪʦʨ ʨʘʩʭʦʜʘ ʛʝʣʠʷ ʷʚʣʷʝʪʩʷ ʘʛʨʝʛʘʪʦʤ ʧʥʝʚʤʦʛʠʜʨʘʚ-

ʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦʜʘʯʠ (ʇɻʉʇ) ʪʦʧʣʠʚʘ ʨʘʟʛʦʥʥʦʛʦ ʢʠʩʣʦʨʦʜʥʦ-

ʚʦʜʦʨʦʜʥʦʛʦ ʙʣʦʢʘ ʜʣʷ ʨʘʢʝʪʳ-ʥʦʩʠʪʝʣʷ ʪʷʞʝʣʦʛʦ ʢʣʘʩʩʘ. 

ʆʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʘ ʛʝʣʠʷ ʧʨʠ ʥʘʜ-

ʜʫʚʝ ʙʘʢʘ ʦʢʠʩʣʠʪʝʣʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʤʘʨʰʝʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠ 

ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʦʛʦ ʨʘʩʭʦʜʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʦʟʤʫʱʘʶʱʠʭ ʚʦʟ-

ʜʝʡʩʪʚʠʷʭ. 
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ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʨʝʛʫʣʷʪʦʨʘ ʨʘʩʭʦʜʘ ʛʝʣʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠ-

ʩʫʥʢʝ 1. ʈʝʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʫʩʣʦʚʥʦ ʨʘʟʙʠʪʘ ʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠ-

ʤʦʩʚʷʟʘʥʥʳʭ ʧʦʣʦʩʪʝʡ, ʜʨʦʩʩʝʣʝʡ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʎʝʣʴ ʨʘʩʯʝʪʘ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʛʫʣʷʪʦʨʝ ʨʘʩʭʦʜʘ ʛʝ-

ʣʠʷ ï ʚʳʷʚʠʪʴ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʢʦʣʝʙʘʥʠʡ ʚ ʥʝʤ. ɺ ʟʘʧʘʩ 

ʨʘʩʯʝʪʘ ʧʨʠʥʠʤʘʝʪʩʷ ʭʫʜʰʠʡ ʩʣʫʯʘʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʢʣʦʥʥʦʩʪʠ ʢ 

ʢʦʣʝʙʘʥʠʷʤ ï ʜʘʚʣʝʥʠʝ ʥʘ ʚʭʦʜʝ ʨʝʛʫʣʷʪʦʨʘ ʤʘʢʩʠʤʘʣʴʥʦ, ʩʫʤʤʘʨ-

ʥʘʷ ʞʝʩʪʢʦʩʪʴ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʤʠʥʠʤʘʣʴʥʘ, ʜʘʚʣʝʥʠʝ ʥʘ ʚʳʭʦʜʝ 

ʨʝʛʫʣʷʪʦʨʘ ʤʠʥʠʤʘʣʴʥʦ. ɺʦʟʤʫʱʘʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʳʩʪʫʧʘʝʪ 

ʧʝʨʝʤʝʱʝʥʠʝ ʟʘʧʦʨʥʦ-ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ (ɿʈʕ) ʨʝʛʫʣʠʨʫʶ-

ʱʝʛʦ ʢʣʘʧʘʥʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʨʝʛʫʣʷʪʦʨʘ ʨʘʩʭʦʜʘ. ʈʘʩʯʝʪ ʧʨʦ-

ʚʦʜʠʪʩʷ ʜʣʷ ʪʨʝʭ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʱʝʥʠʷ ɿʈʕ ʦʪ ʟʘʢʨʳʪʦʛʦ ʧʦʣʦʞʝ-

ʥʠʷ: ʤʘʢʩʠʤʘʣʴʥʳʡ ʭʦʜ, ʧʦʣʦʚʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʭʦʜʘ, ʦʜʥʘ ʜʝʩʷ-

ʪʘʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʭʦʜʘ. 

 

 
ʈʠʩ. 1. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʨʝʛʫʣʷʪʦʨʘ ʨʘʩʭʦʜʘ ʛʘʟʘ: 

2-7 ï ʥʦʤʝʨʘ ʧʦʣʦʩʪʝʡ; p2-p6 ï ʘʙʩʦʣʶʪʥʳʝ ʜʘʚʣʝʥʠʷ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʚ ʧʦ-

ʣʦʩʪʷʭ; T2-T7 ï ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʚ ʧʦʣʦʩʪʷʭ; p7 ï ʜʘʚʣʝʥʠʝ ʦʢ-

ʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; W2-W7 ï ʦʙʲʝʤʳ ʧʦʣʦʩʪʝʡ; ɛ52, ɛ23, ɛ34, ɛ46 ï ʢʦʵʬʬʠʮʠ-

ʝʥʪʳ ʨʘʩʭʦʜʘ ʢʘʥʘʣʦʚ, ʩʦʝʜʠʥʷʶʱʠʭ ʧʦʣʦʩʪʠ; d52, d23, d34, d46 ï ʵʢʚʠʚʘ-

ʣʝʥʪʥʳʝ ʜʠʘʤʝʪʨʳ ʢʘʥʘʣʦʚ, ʩʦʝʜʠʥʷʶʱʠʭ ʧʦʣʦʩʪʠ; m ï ʤʘʩʩʘ ʵʢʚʠʚʘ-

ʣʝʥʪʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʵʣʝʤʝʥʪʘ; c, F0 ï ʞʝʩʪʢʦʩʪʴ ʠ ʫʩʠʣʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʦʛʦ ʧʦʜʞʘʪʠʷ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʫʧʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ 
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ʕʣʝʤʝʥʪʳ, ʥʘ ʢʦʪʦʨʳʝ ʫʩʣʦʚʥʦ ʨʘʟʙʠʪʘ ʩʠʩʪʝʤʘ, ʦʧʠʩʳʚʘʶʪ-

ʩʷ ʩʣʝʜʫʶʱʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʨʘʚʥʝʥʠʡ. 

1) ʇʦʣʦʩʪʴ 5. 

ʀʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʛʘʟʘ ʚ ʧʦʣʦʩʪʠ 5 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʩ ʠʩʪʝʢʘʶʱʠʤ ʛʘʟʦʤ ʚ ʧʦʣʦʩʪʴ 2. 

ὴ ὧέὲίὸ                                             (1)  

”
Ͻ

                                                (2) 

˜ Ͻ                                             (3) 

Ὕ ὧέὲίὸ                                             (4) 

2) ɼʨʦʩʩʝʣʴ 5-2. 

Ὃ ‘ Ͻ“Ͻ ϽὯϽ Ͻὣ                              (5) 

ὣ

   ρ                                                              π ̋ ̑

Ͻ
Ͻ
Ͻ Ⱦ ̋ ̑ ρ

       (6) 

Ὧ ὯϽ                                        (7) 

̋ ̑                                          (8) 

3) ʇʦʣʦʩʪʴ 2. 

ʀʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʛʘʟʘ ʚ ʧʦʣʦʩʪʠ 2 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʧʨʠʭʦʜʘ ʵʥʝʨʛʠʠ ʛʘʟʘ ʠʟ ʧʦʣʦʩʪʠ 5, ʨʘʩʭʦʜʘ 

ʵʥʝʨʛʠʠ ʩ ʠʩʪʝʢʘʶʱʠʤ ʛʘʟʦʤ ʚ ʧʦʣʦʩʪʴ 3. 

Ͻ˜ ϽὋ ˜ ϽὋ                          (9) 

ϽὋ Ὃ                                (10) 

Ὕ
Ͻ

                                       (11) 

˜ Ͻ                                      (12) 

 

4) ɼʨʦʩʩʝʣʴ 2-3. 

Ὃ ‘ Ͻ“ϽὨ ϽὼϽὯϽ
Ͻ
Ͻὣ                        (13) 
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ὣ

   ρ                                                              π ̋ ̑

Ͻ
Ͻ
Ͻ Ⱦ ̋ ̑ ρ

         (14) 

5) ʇʦʣʦʩʪʴ 3. 

ʀʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʛʘʟʘ ʚ ʧʦʣʦʩʪʠ 3 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʧʨʠʭʦʜʘ ʵʥʝʨʛʠʠ ʛʘʟʘ ʠʟ ʧʦʣʦʩʪʠ 2, ʟʘ ʩʯʝʪ ʩʦ-

ʚʝʨʰʝʥʠʷ ʛʘʟʦʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʠ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʩ ʠʩʪʝ-

ʢʘʶʱʠʤ ʛʘʟʦʤ ʚ ʧʦʣʦʩʪʴ 4. 

Ͻ˜ ϽὋ ϽὴϽὛϽ ˜ ϽὋ                (15) 

ϽὋ ”ϽὛϽ Ὃ                        (16) 

Ὕ
Ͻ

                                        (17) 

˜ Ͻ                                      (18) 

ὡ ὡ ὛϽὼ                               (19) 

6) ʄʝʭʘʥʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʜʚʠʞʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʜʚʠʞ-

ʥʦʛʦ ʵʣʝʤʝʥʪʘ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʚʪʦʨʦʛʦ ʟʘʢʦʥʘ ʤʝʭʘʥʠʢʠ ʅʴʶʪʦ-

ʥʘ. 

Ὂ ὧϽὼ Ὧ̓ Ͻ̑ὺ ὴϽὛ ὴϽὛ ὴϽὛ       (20) 

ὺ                                                (21) 

7) ɼʨʦʩʩʝʣʴ 3-4. 

Ὃ ‘ Ͻ“Ͻ ϽὯϽ
Ͻ
Ͻὣ                                 (22) 

ὣ

   ρ                                                              π ̋ ̑

Ͻ
Ͻ
Ͻ Ⱦ ̋ ̑ ρ

         (23) 

 

8) ʇʦʣʦʩʪʴ 4. 

ʀʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʛʘʟʘ ʚ ʧʦʣʦʩʪʠ 4 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʧʨʠʭʦʜʘ ʵʥʝʨʛʠʠ ʛʘʟʘ ʠʟ ʧʦʣʦʩʪʠ 3, ʨʘʩʭʦʜʘ 

ʵʥʝʨʛʠʠ ʩ ʠʩʪʝʢʘʶʱʠʤ ʛʘʟʦʤ ʚ ʧʦʣʦʩʪʴ 6. 

Ͻ˜ ϽὋ ˜ ϽὋ                              (24) 
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ϽὋ Ὃ                                  (25) 

Ὕ
Ͻ

                                             (26) 

˜ Ͻ                                           (27) 

9) ɼʨʦʩʩʝʣʴ 4-6. 

Ὃ ‘ Ͻ“Ͻ ϽὯϽ
Ͻ
Ͻὣ                            (28) 

ὣ

   ρ                                                              π ̋ ̑

Ͻ
Ͻ
Ͻ Ⱦ ̋ ̑ ρ

           (29) 

10) ʇʦʣʦʩʪʴ 6. 

ʀʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʛʘʟʘ ʚ ʧʦʣʦʩʪʠ 6 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʧʨʠʭʦʜʘ ʵʥʝʨʛʠʠ ʛʘʟʘ ʠʟ ʧʦʣʦʩʪʠ 4. 

Ͻ̃ ϽὋ                                  (30) 

ϽὋ                                        (31) 

Ὕ
Ͻ

                                        (32) 

 

ɺ ʫʨʘʚʥʝʥʠʷʭ (1 - 32) ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

2-7 ï ʥʦʤʝʨʘ ʧʦʣʦʩʪʝʡ; p2-p6 ï ʘʙʩʦʣʶʪʥʳʝ ʜʘʚʣʝʥʠʷ ʨʘʙʦʯʝʡ 

ʩʨʝʜʳ ʚ ʧʦʣʦʩʪʷʭ; T2-T7 ï ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʚ ʧʦʣʦʩʪʷʭ; 

p7 ï ʜʘʚʣʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; W2-W7 ï ʦʙʲʝʤʳ ʧʦʣʦʩʪʝʡ; 

˜ ˜  ï ʫʜʝʣʴʥʳʝ ʧʨʠʭʦʜ ʠ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʟʘ ʩʯʝʪ ʤʘʩʩʦʦʙʤʝʥʘ 

ʠʟ ʦʜʥʦʡ ʧʦʣʦʩʪʠ ʚ ʜʨʫʛʫʶ; Ὃ  ȟὋ ȟὋ ȟὋ  ï ʩʝʢʫʥʜʥʳʝ ʤʘʩʩʦ-

ʚʳʝ ʧʨʠʭʦʜ ʠ ʨʘʩʭʦʜ ʛʘʟʘ; ὸ ï ʚʨʝʤʷ; Ὧ ï ʧʦʢʘʟʘʪʝʣʴ ʘʜʠʘʙʘʪʳ; ɛ52, 

ɛ23, ɛ34, ɛ46 ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʘʩʭʦʜʘ ʢʘʥʘʣʦʚ, ʩʦʝʜʠʥʷʶʱʠʭ ʧʦʣʦʩ-

ʪʠ; Ὑ ï ʫʜʝʣʴʥʘʷ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ; ὺ ï ʩʢʦʨʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʵʣʝʤʝʥʪʘ; ̋  ̑ï  ʢʨʠʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʜʘʚʣʝʥʠʡ; d52, d34, d46 ï ʢɻ-

ʚʠʚʘʣʝʥʪʥʳʝ ʜʠʘʤʝʪʨʳ ʢʘʥʘʣʦʚ, ʩʦʝʜʠʥʷʶʱʠʭ ʧʦʣʦʩʪʠ; d23 ï ʜʠʘ-

ʤʝʪʨ ʥʦʞʘ ʩʝʜʣʘ; m ï ʤʘʩʩʘ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ; c, F0 ï ʞʝʩʪ-

ʢʦʩʪʴ ʠ ʫʩʠʣʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʦʜʞʘʪʠʷ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʫʧʨʫ-

ʛʦʛʦ ʵʣʝʤʝʥʪʘ; S2,S3ï ʧʣʦʱʘʜʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ, ʥʘ ʢʦʪʦʨʳʝ 

ʜʝʡʩʪʚʫʶʪ ʜʘʚʣʝʥʠʷ ʚ ʧʦʣʦʩʪʠ 2 ʠ 3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; kʪʨ ï ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʚʷʟʢʦʛʦ ʪʨʝʥʠʷ; ʭ ï ʧʝʨʝʤʝʱʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ 

(ʧʦʜʲʝʤ ɿʈʕ ʨʝʛʫʣʷʪʦʨʘ ʜʘʚʣʝʥʠʷ ʥʘʜ ʩʝʜʣʦʤ ʧʨʠ ʨʘʩʭʦʜʝ). 
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ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ: 

¶ ʦʙʦʩʥʦʚʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ; 

¶ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

¶ ʦʧʨʝʜʝʣʝʥʳ ʦʙʲʝʢʪ ʠ ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

¶ ʠʟʫʯʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

¶ ʠʟʫʯʝʥʳ ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʚ ʧʨʦʛʨʘʤʤʝ çCalcDinè. 

¶ ʨʘʟʨʘʙʦʪʘʥ ʧʝʨʝʯʝʥʴ ʜʦʧʫʱʝʥʠʡ, ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ 

ʊʘʢʞʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ, ʥʦ ʥʝ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʙʦʪʝ ʚ ʚʠʜʫ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʙʲʸʤʘ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

¶ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʯʘʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʛʫʣʷʪʦʨʘ ʨʘʩʭʦʜʘ ʛʝʣʠʷ ʚ ʩʦʩʪʘʚʝ ʧʥʝʚʤʦʛʠʜ-

ʨʘʚʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦʜʘʯʠ; 

¶ ʦʧʨʝʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʮʠʬʨʦʚʦʡ 

ʤʦʜʝʣʠ ʨʝʛʫʣʷʪʦʨʘ ʨʘʩʭʦʜʘ ʛʝʣʠʷ ʠ ʧʨʦʚʝʜʝʥʘ ʝʝ ʠʜʝʥʪʠʬʠʢʘʮʠʷ; 

¶ ʨʘʩʩʯʠʪʘʥʳ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʨʝʛʫʣʷʪʦʨʝ ʨʘʩ-

ʭʦʜʘ ʛʝʣʠʷ ʜʣʷ ʪʨʝʭ ʚʘʨʠʘʥʪʦʚ ʚʦʟʤʫʱʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

¶ ʧʦʩʢʦʣʴʢʫ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʧʨʠ ʚʩʝʭ ʨʝʞʠʤʘʭ ʚʦʟʥʠʢʘʶʪ ʢʦʣʝʙʘʥʠʷ ʚ ʨʝʛʫʣʷʪʦʨʝ, ʯʪʦ ʥʝ 

ʷʚʣʷʝʪʩʷ ʧʨʠʝʤʣʝʤʳʤ, ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘ ʚʷʟʢʦʛʦ ʪʨʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʨʘʙʦʪʫ ʨʝʛʫʣʷʪʦʨʘ ʙʝʟ ʢʦʣʝ-

ʙʘʥʠʡ; 

¶ ʚʳʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʨʝʘʣʠ-

ʟʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʟʣʘ ʚʷʟʢʦʛʦ ʪʨʝʥʠʷ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʀʚʘʥʦʚ, ɺ.ʇ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʭʦ-

ʜʦʚʘʥʠʝʤ ʪʦʧʣʠʚʘ ʢʠʩʣʦʨʦʜʥʦ-ʚʦʜʦʨʦʜʥʦʛʦ ʨʘʟʛʦʥʥʦʛʦ ʙʣʦʢʘ / ɺ.ʇ. 

ʀʚʘʥʦʚ, ʀ.ʉ. ʇʘʨʪʦʣʘ // ɺʝʩʪʥʠʢ ʉʘʤʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʵʨʦ-
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ʠ ʨʘʟʛʦʥʥʳʭ ʙʣʦʢʦʚ (ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ, ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʘʣʛʦ-

ʨʠʪʤʳ ʫʧʨʘʚʣʝʥʠʷ) / ɺ.ɸ. ɻʦʨʜʝʝʚ, ɺ.ɸ. ɾʫʢʦʚ, ɺ.ʂ. ɿʘʚʘʜʩʢʠʡ, ɺ.ʇ. 

ʀʚʘʥʦʚ, ʄ.ʖ. ʄʦʟʞʦʨʠʥʘ // ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʆʂɹ-

23 ï ʂɹ çʉʘʣʶʪè. ï ʄ.: ɺʦʟʜʫʰʥʳʡ ʪʨʘʥʩʧʦʨʪ, 2006. ï 720 ʩ. 
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ɼʀʅɸʄʀʏɽʉʂʀʁ ʈɸʉʏɽʊ ʇʅɽɺʄʆʄɽʍɸʅʀʏɽʉʂʆɻʆ 

ɸɻʈɽɻɸʊɸ ʆʊɺʆɼɸ ʂʆʄʄʋʅʀʂɸʎʀʁ 
 

ʇʝʪʨʦʚ ɸ.ʆ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʍʘʣʘʪʦʚ ɽ.ʄ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 
ʄʝʭʘʥʠʟʤʳ ʩʪʳʢʦʚʢʠ ʠ ʦʪʚʦʜʘ (ʄʉʆ) ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ 

ʦʩʥʦʚʥʳʭ ʘʛʨʝʛʘʪʦʚ ʩʠʩʪʝʤ ʥʘʟʝʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʪʘʨʪʦʚʳʭ 

ʢʦʤʧʣʝʢʩʦʚ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʘʥʠʧʫʣʷʪʦʨʳ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʜʚʦʜ ʠ ʦʪʚʦʜ ʦʪ ʨʘʢʝʪʳ-ʥʦʩʠʪʝʣʷ 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʙʦʨʪʦʚʳʭ ʨʘʟʲʸʤʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʵʣʝʢʪʨʦ-, ʧʥʝʚ-

ʤʦʢʦʤʤʫʥʠʢʘʮʠʡ ʢʘʢ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʧʫʩʢʫ, ʪʘʢ ʠ ʚ ʧʨʦʮʝʩʩʝ 

ʧʫʩʢʘ ʠʟʜʝʣʠʷ. 

ʆʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʢ ʧʨʦʮʝʩʩʫ ʦʪʚʦʜʘ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʪʝʤʧʘ ʦʪʚʦʜʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʢʘʩʘʝʪʩʷ ʤʝ-

ʭʘʥʠʟʤʦʚ, ʦʪʚʦʜʠʤʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʦʤʝʥʪ ʧʫʩʢʘ, ʧʦ ʢʦʤʘʥʜʝ 

çʂʦʥʪʘʢʪ ʧʦʜʲʝʤʘè (ʂʇ), ʪʘʢ ʢʘʢ ʚʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʥʠʭ 

ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝ ʩʦʫʜʘʨʝʥʠʷ ʦʪʚʦʜʠʤʳʭ ʯʘʩʪʝʡ ʤʝʭʘʥʠʟʤʘ ʩ 

ʙʦʨʪʦʤ ʩʪʘʨʪʫʶʱʝʡ ʈʅ. ʇʦʵʪʦʤʫ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʮʝʩʩʘ ʦʪʚʦʜʘ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʥʘʤʠʢʠ 

ʦʪʚʦʜʘ ʧʝʨʝʭʦʜʥʦʛʦ ʙʣʦʢʘ ʩ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ ʄʉʆ ʚ ʧʫʩʢʦʚʦʤ ʩʪʦʣʝ. 

ʄʝʭʘʥʠʟʤ ʦʪʚʦʜʘ (ʄʆ) ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʥʦʛʦʟʚʝʥʥʳʡ ʤʝʭʘʥʠʟʤ ʩ ʧʝʨʝʤʝʥʥʦʡ ʧʨʠʚʝʜʝʥʥʦʡ ʤʘʩʩʦʡ, ʩʦ-

ʚʝʨʰʘʶʱʠʡ ʩʣʦʞʥʦʝ ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚ ʧʣʦʩʢʦʩʪʠ 

ʦʪʚʦʜʘ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʘʢʠʭ ʘʛʨʝʛʘʪʦʚ ʷʚʣʷʝʪʩʷ ʥʘ-

ʣʠʯʠʝ ʚ ʥʠʭ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʟʚʝʥʴʝʚ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʜʘʥʥʳʡ ʟʘʢʦʥ ʜʚʠʞʝʥʠʷ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʤʝʭʘʥʠʟʤʘ ʦʪʚʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩ. 1 
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ʈʠʩ. 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʤʝʭʘʥʠʟʤʘ ʦʪʚʦʜʘ: 

1 ï ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʨʘʩʪʳʢʦʚʘʥʥʦʡ ʯʘʩʪʴʶ ʨʘʟʲʸʤʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ;  

2 ï ʟʘʱʝʣʢʘ; 3 ï ʧʦʜʚʝʩʢʘ; 4 ï ʩʪʨʝʣʘ; 5 ï ʢʨʦʥʰʪʝʡʥ; 6 ï ʚʦʜʠʣʦ;  

7 ï ʥʘʧʨʘʚʣʷʶʱʘʷ; 8 ï ʩʪʦʡʢʘ; 9 ï ʚʝʨʪʣʶʛ; 10 ï ʰʪʦʢ ʩ ʧʦʨʰʥʝʤ;  

11 ï ʧʦʣʦʩʪʴ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ ʩ ʜʘʚʣʝʥʠʝʤ ʈ1; 12 ï ʧʥʝʚʤʦʮʠʣʠʥʜʨ;  

13 ï ʧʦʣʦʩʪʴ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ ʩ ʜʘʚʣʝʥʠʝʤ ʈ2; 14 ï ʛʠʜʨʦʙʫʬʝʨ 

 

ʇʦ ʩʚʦʝʤʫ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʠʩʧʦʣʥʝʥʠʶ ʄʆ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ 

ʥʘ ʜʚʘ ʚʠʜʘ: ʢʘʨʝʪʦʯʥʦʛʦ ʠ ʨʳʯʘʞʥʦʛʦ, ʠ ʤʦʛʫʪ ʠʤʝʪʴ ʦʜʥʫ ʠʣʠ ʥʝ-

ʩʢʦʣʴʢʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ. ɺ ʢʘʯʝʩʪʚʝ ʚʝʜʫʱʝʛʦ ʟʚʝʥʘ ʯʘʱʝ ʚʩʝʛʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʥʝʚʤʦʧʨʠʚʦʜ. ɺ ʢʘʯʝʩʪʚʝ ʪʦʨʤʦʟʷʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʠʩʧʦʣʴʟʫʶʪ ʛʠʜʨʦʜʝʤʧʬʝʨʳ ʠʣʠ ʛʠʜʨʦʙʫʬʝʨʳ [1]. 

ʄʝʭʘʥʠʟʤ ʩʪʳʢʦʚʢʠ ʠ ʦʪʚʦʜʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ʤʝ-

ʭʘʥʠʟʤ ʦʪʚʦʜʘ, ʜʦʣʞʝʥ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1. ʇʦʜʚʦʜ ʠ ʩʪʳʢʦʚʢʘ ʢʦʤʤʫʥʠʢʘʮʠʡ ʩ ʙʦʨʪʦʚʳʤ ʨʘʟʲʝʤʥʳʤ 

ʩʦʝʜʠʥʝʥʠʝʤ (ɹʈʉ) ʈʂʅ. 
2. ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʡ ʛʝʨʤʝʪʠʟʘʮʠʠ ʤʥʦʛʦʢʘʥʘʣʴʥʦʛʦ 

ʩʪʳʢʘ ʙʦʨʪʦʚʳʭ ʠ ʥʘʟʝʤʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʥʘʟʝʤ-
ʥʦʡ ʧʨʝʜʩʪʘʨʪʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʪʘʢ ʠ ʥʘ ʥʘʯʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʧʦʜʲʝ-
ʤʘ ʨʘʢʝʪʳ. 

3. ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʡ ʨʘʩʩʪʳʢʦʚʢʠ ʙʦʨʪʦʚʳʭ ʠ ʥʘʟʝʤʥʳʭ 
ʢʦʤʤʫʥʠʢʘʮʠʡ ʥʘ ʥʘʯʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʧʦʜʲʝʤʘ ʈʂʅ ʩ ʧʦʤʦʱʴʶ ʧʠ-
ʨʦʩʨʝʜʩʪʚ ʠʣʠ ʜʫʙʣʠʨʫʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ ʨʘʩʬʠʢʩʘʮʠʠ ʟʘʤʢʘ ɹʈʉ. 

4. ʆʪʚʦʜ ʧʝʨʝʭʦʜʥʦʛʦ ʙʣʦʢʘ (ɹʈʉ) ʩ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ ʚ ʧʫʩ-
ʢʦʚʦʡ ʩʪʦʣ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʡ ʟʘʱʠʪʳ ʦʪʚʝʜʝʥʥʳʭ ʢʦʤʤʫʥʠ-
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ʢʘʮʠʡ ʠ ʫʟʣʦʚ ʘʛʨʝʛʘʪʘ ʦʪ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʩʪʨʫʠ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʧʦʜʲʝʤʝ ʈʂʅ.  

5. ʆʙʝʩʧʝʯʝʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʩʝʭ ʦʧʝʨʘʮʠʡ ʧʦ ʩʪʳʢʦʚʢʝ ʠ 
ʦʪʩʪʳʢʦʚʢʝ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʂ ʤʝʭʘʥʠʟʤʫ ʦʪʚʦʜʘ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ [2]: 
ï ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʦʪʚʦʜʘ ɹʈʉ; 
ï ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪʚʦʜʘ ʧʨʠ ʨʘʟ-

ʣʠʯʥʳʭ ʥʘʯʘʣʴʥʳʭ ʧʦʣʦʞʝʥʠʷʭ ʤʝʭʘʥʠʟʤʘ ʦʪʚʦʜʘ (ʥʝ ʙʦʣʝʝ 1,6 ʩʝʢ); 
ï ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʫʜʘʨʥʦʛʦ ʨʝʞʠʤʘ ʦʪʚʦʜʘ. 
ʈʘʢʝʪʘ ʚʤʝʩʪʝ ʩ ʙʦʨʪʦʚʳʤ ʨʘʟʲʝʤʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ ʚ ʧʨʦʮʝʩ-

ʩʝ ʧʦʛʨʫʟʢʠ ʥʘ ʧʫʩʢʦʚʦʡ ʩʪʦʣ, ʧʨʦʚʝʨʢʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʟʘʧʨʘʚʢʠ 
ʦʪʢʣʦʥʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʝʛʦ ʟʘʷʚʣʝʥʥʦʛʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʧʦʣʦ-
ʞʝʥʠʷ (ʨʠʩ. 2). ʇʨʦʠʩʭʦʜʠʪ ʵʪʦ ʠʟ-ʟʘ ʥʝʪʦʯʥʦʩʪʝʡ ʫʩʪʘʥʦʚʢʠ, ʚʦʟ-
ʜʝʡʩʪʚʠʷ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ ʧʨʦʩʝʜʘʥʠʷ ʨʘʢʝʪʳ ʟʘ ʩʯʝʪ 
ʟʘʧʨʘʚʢʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʪʦʧʣʠʚʘ ʠ ʦʢʠʩʣʠʪʝʣʷ. 

 
ʈʠʩ. 2. ʇʦʣʝ ʚʦʟʤʦʞʥʳʭ ʧʦʣʦʞʝʥʠʡ ɹʈʉ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʥʘ ʧʫʩʢʦʚʦʡ 

ʩʪʦʣ ʠ ʟʘʧʨʘʚʢʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʦʧʣʠʚʘ 

ʊʦʯʢʘʤʠ ʥʘ ʨʠʩ. 2 ʫʢʘʟʘʥʳ ʧʨʝʜʝʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ ʧʘʪʨʫʙʢʘ ʚ 
ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ ʦʪʚʦʜʘ. 

ɿʘʜʘʯʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 
ʷʚʣʷʶʪʩʷ: 

1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʠʥʘʤʠʢʠ ʦʪʚʦʜʘ 
ʧʝʨʝʭʦʜʥʦʛʦ ʙʣʦʢʘ ʩ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ ʚ ʧʫʩʢʦʚʦʡ ʩʪʦʣ. 

2. ɺʳʧʦʣʥʝʥʠʝ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʦʪʚʦʜʘ ʧʝʨʝʭʦʜʥʦʛʦ ʙʣʦʢʘ ʩ 
ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ ʚ ʧʫʩʢʦʚʦʡ ʩʪʦʣ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɹʈʉ ʚ ʟʘʚʠʩʠ-
ʤʦʩʪʠ ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʦʪʚʦʜʘ 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʘ 

1. ʆʩʥʦʚʳ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʫʩʪʨʦʡʩʪʚ ʧʥʝʚʤʦʘʚʪʦʤʘʪʠʢʠ: ʫʯʝʙ. ʧʦʩʦʙʠʝ / ʖ.ʃ. ɸʨʟʫʤʘʥʦʚ, ɽ.ʄ. 

ʍʘʣʘʪʦʚ, ɺ.ʀ. ʏʝʢʤʘʟʦʚ. ï ʄ.: ʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ çʉʧʝʢʪʨè; 2015 ï 130 ʩ. 

2. ʂʠʥʝʤʘʪʠʢʘ, ʜʠʥʘʤʠʢʘ ʠ ʪʦʯʥʦʩʪʴ ʤʝʭʘʥʠʟʤʦʚ: ʩʧʨʘʚʦʯʥʠʢ 

/ ɻ.ɺ. ʂʨʝʡʥʠʥ, ɸ.ʃ.ɹʝʩʩʦʥʦʚ, ɺ.ʀ.ʉʝʨʛʝʝʚ. ï ʄ. ʄʘʰʠʥʦʩʪʨʦʝ-

ʥʠʝ,1984. ï 214 ʩ. 

 
 

ʈɸʉʏɽʊ ʇɸʈɸʄɽʊʈʆɺ ʇʅɽɺʄʆɻʀɼʈɸɺʃʀʏɽʉʂʆʁ 

ʉʀʉʊɽʄʓ ʆʍʃɸɾɼɽʅʀʗ ʇʋʉʂʆɺʆʁ ʋʉʊɸʅʆɺʂʀ 

ʇʣʘʪʦʥʦʚʘ ʀ.ɺ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʍʘʣʘʪʦʚ ɽ.ʄ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ʇʨʠ ʩʪʘʨʪʝ ʨʘʢʝʪʘ ʠ ʧʫʩʢʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʫʜʘʨ-
ʥʦ-ʚʦʣʥʦʚʳʤ, ʘʢʫʩʪʠʯʝʩʢʠʤ, ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʤ ʠ ʪʝʧʣʦʚʳʤ ʥʘ-
ʛʨʫʟʢʘʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʦʪ ʵʥʝʨʛʠʠ ʛʘʟʦʚʦʡ ʩʪʨʫʠ. ʆʧʘʩʥʦʩʪʴ ʚʳʩʦ-
ʢʦʛʦ ʫʨʦʚʥʷ ʩʠʣʦʚʦʛʦ ʠ ʪʝʧʣʦʚʦʛʦ ʥʘʛʨʫʞʝʥʠʷ ʢʦʨʧʫʩʘ ʨʘʢʝʪʳ ʠ 
ʵʣʝʤʝʥʪʦʚ ʧʫʩʢʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ 
ʘʛʨʝʛʘʪʦʚ ʥʘʟʝʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʙʦʣʴʰʦʡ ʤʦʱ-
ʥʦʩʪʴʶ ʛʘʟʦʚʳʭ ʩʪʨʫʡ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ.   

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʩʥʠʞʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʚʦʟ-
ʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ ʚʦʜʦʧʦʜʘʯʠ ʚ ʩʪʨʫʠ ʛʘʟʘ 
ʠʟ ʜʚʠʛʘʪʝʣʝʡ ʨʘʢʝʪʳ. ʕʬʬʝʢʪ ʩʥʠʞʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 
ʧʨʠ ʵʪʦʤ ʩʚʷʟʘʥ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʂʘʧʣʠ, ʧʦʧʘʜʘʶʱʠʝ ʥʘ 
ʦʙʪʝʢʘʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʩʥʠʞʘʶʪ ʝʝ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘ ʩʯʝʪ ʪʝʧʣʦ-
ʦʙʤʝʥʘ. ʂʘʧʣʠ, ʧʦʧʘʚʰʠʝ ʚ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʫʶ ʛʘʟʦʚʫʶ ʩʪʨʫʶ, 
ʟʘ ʩʯʝʪ ʪʝʧʣʦʦʙʤʝʥʘ ʩ ʛʘʟʦʤ ʠ ʠʩʧʘʨʝʥʠʷ ʩʥʠʞʘʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʛʘ-
ʟʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʩʠʣʦʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʪʨʫʠ ʨʘʢʝʪʥʦʛʦ 
ʜʚʠʛʘʪʝʣʷ ʩ ʚʦʜʦʡ ʩʢʦʨʦʩʪʠ ʛʘʟʘ ʫʤʝʥʴʰʘʶʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 
ʫʤʝʥʴʰʝʥʠʶ ʜʘʚʣʝʥʠʷ ʚ ʟʦʥʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʫʚʝʣʠʯʝʥʠʶ ʨʘʟʤʝʨʦʚ 
ʩʘʤʦʡ ʟʦʥʳ, ʘ ʧʦʧʘʜʘʥʠʝ ʢʘʧʝʣʴ ʚ ʪʫʨʙʫʣʝʥʪʥʳʡ ʩʣʦʡ ʩʤʝʰʝʥʠʷ 
ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʪʫʨʙʫʣʝʥʪʥʳʭ ʧʫʣʴʩʘʮʠʡ. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ 
ʬʘʢʪʦʨʳ ʪʘʢʞʝ ʫʤʝʥʴʰʘʶʪ ʪʝʧʣʦʚʳʝ ʧʦʪʦʢʠ [3]. 

ʉ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʩʪʨʫʠ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʨʝʜʣʦʞʝʥʘ 
ʪʝʭʥʦʣʦʛʠʷ ʚʳʪʝʩʥʝʥʠʷ ʚʦʜʳ ʠʟ ʝʤʢʦʩʪʠ ʟʘ ʩʯʝʪ ʧʦʜʘʯʠ ʚ ʥʝʝ ʚʦʟ-
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ʜʫʭʘ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʛʦ (ʜʘʚʣʝʥʠʝ, ʨʘʩʭʦʜ) ʨʝʛʫʣʠʨʫʶʪʩʷ ʩ ʧʦ-
ʤʦʱʴʶ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘʜʜʫʚʘ. 

ʇʥʝʚʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʥʘʜʜʫʚʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʠʩʪʦʯʥʠʢ ʧʠ-
ʪʘʥʠʷ, ʩʦʜʝʨʞʘʱʠʡ ʩʠʩʪʝʤʫ ʙʘʣʣʦʥʦʚ, ʟʘʧʦʣʥʝʥʥʳʭ ʚʦʟʜʫʭʦʤ ʩ ʜʘʚʣʝ-
ʥʠʝʤ 40ʄʇʘ (400 ʢʛʩ/ʩʤ

2
), ʩʠʩʪʝʤʫ ʝʤʢʦʩʪʝʡ ʩ ʚʦʜʦʡ, ʢʦʪʦʨʘʷ ʚʳʪʝʩʥʷ-

ʝʪʩʷ ʧʦʜʘʚʘʝʤʳʤ ʚ ʥʠʭ ʛʘʟʦʤ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʧʥʝʚʤʘʪʠʯʝʩʢʫʶ 
ʩʠʩʪʝʤʫ, ʩʚʷʟʳʚʘʶʱʫʶ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʠ ʝʤʢʦʩʪʠ ʩ ʚʦʜʦʡ. ɺ ʩʦʩʪʘʚ 
ʧʥʝʚʤʦʩʠʩʪʝʤʳ ʚʭʦʜʠʪ ʩʠʩʪʝʤʘ ʢʣʘʧʘʥʦʚ çʤʘʣʦʛʦè ʠ çʙʦʣʴʰʦʛʦè ʨʘʩ-
ʭʦʜʘ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʬʦʨʤʠʨʫʶʱʘʷ ʪʨʝʙʫʝʤʳʡ ʨʘʩʭʦʜ ʛʘʟʘ ʜʣʷ 
ʩʦʟʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʧʦʜʘʯʠ ʚʦʜʳ ʚ ʩʪʨʫʶ ʜʚʠʛʘʪʝʣʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤ ʥʘʟʥʘʯʝʥʠʝʤ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ: ʧʨʠʝʤ ʩʞʘʪʦʛʦ 
ʚʦʟʜʫʭʘ ʦʪ ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʠ ʚʳʜʘʯʠ ʩʞʘʪʳʭ ʛʘʟʦʚ ʜʣʷ ʟʘʢʘʯʢʠ 
ʙʘʣʣʦʥʦʚ ʜʘʚʣʝʥʠʝʤ ʜʦ 40ʄʇʘ (400 ʢʛʩ/ʩʤ

2
) ʩ ʨʘʩʭʦʜʦʤ ʚʦʟʜʫʭʘ 

500õ1000 ʥʤ
3
/ʯ; ʭʨʘʥʝʥʠʝ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʚ ʙʘʣʣʦʥʘʭ ʨʝʩʠʚʝʨʦʚ; 

ʚʳʜʘʯʫ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʧʦʪʨʝʙʠʪʝʣʶ (ʥʘʜʜʫʚ ʝʤʢʦʩʪʝʡ ʩʠʩʪʝʤʳ 
ʧʦʜʘʯʠ ʚʦʜʳ) ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ; ʜʨʝʥʘʞ ʩʞʘʪʦʛʦ ʛʘʟʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝ-
ʥʠʷ ʧʫʩʢʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦ-
ʜʝʣʴ ʩʠʩʪʝʤʳ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 
ʚʳʜʘʚʣʠʚʘʥʠʷ ʚʦʜʳ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʮʝʩ-
ʩʦʚ ʚ ʙʘʣʣʦʥʘʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʦʚ ʚ ʝʤʢʦʩʪʠ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ (ʨʘʩʯʝʪʥʘʷ) ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʚʳʜʘʚʣʠʚʘʥʠʷ 
ʚʦʜʳ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

ʈ1, ʊ1, W1

ʈ4, ʊ4, W4
Q

P2 Õ3f 3 P5

 
 

ʈʠʩ. 1. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʚʳʜʘʚʣʠʚʘʥʠʷ ʚʦʜʳ: W1 ï ʦʙʲʝʤ ʙʘʣʣʦʥʦʚ;  

P1 ï ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʚ ʙʘʣʣʦʥʘʭ; T1 - ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʙʘʣʣʦʥʘʭ; 

 Q ïʪʝʧʣʦʦʙʤʝʥ ʤʝʞʜʫ ʩʪʝʥʢʘʤʠ ʠ ʛʘʟʦʤ; ʈ2 ï ʜʘʚʣʝʥʠʝ ʚ ʧʥʝʚʤʦʣʠʥʠʠ; Õ3f3 ï 

ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʵʬʬʝʢʪʠʚʥʘʷ ʧʣʦʱʘʜʴ ʨʘʩʭʦʜʥʳʭ ʰʘʡʙ; P4 - ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʚ 

ʝʤʢʦʩʪʠ ʩ ʚʦʜʦʡ; W4 ï ʦʙʲʝʤ ʚʦʟʜʫʭʘ ʚ ʝʤʢʦʩʪʠ ʩ ʚʦʜʦʡ; T4 ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʚ ʝʤʢʦʩʪʠ ʩ ʚʦʜʦʡ; ʈ5 ï ʜʘʚʣʝʥʠʝ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʫʶ ʧʨʦʠʩʭʦʜʠʪ ʠʩʪʝʯʝʥʠʝ ʚʦʜʳ 
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ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʦʚ, ʠʤʝʶʱʠʭ ʤʝʩʪʦ ʚ ʙʘʣʣʦʥʘʭ 
ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʢʦʥʦʚ 
ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ ʠ ʵʥʝʨʛʠʠ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʧʝʨʝʤʝʥʥʦʡ ʤʘʩʩʳ. ɺ ʢʘ-
ʯʝʩʪʚʝ ʫʨʘʚʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʨʠʥʠʤʘʝʤ ʫʨʘʚʥʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʛʘʟʘ 
ʈʝʜʣʠʭʘ-ʂʚʦʥʛʘ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʣʫʯʰʫʶ ʪʦʯʥʦʩʪʴ ʨʘʩʯʝʪʦʚ 
ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʜʘʚʣʝʥʠʡ, ʪʝʤʧʝʨʘʪʫʨ ʠ ʨʘʩʭʦʜʦʚ ʛʘʟʘ [2] 

ὖ
Ѝ

ύ ὦ ὙὝ                               (1) 

ʛʜʝ ὥ, ὦ ï ʢʦʥʩʪʘʥʪʳ ʫʨʘʚʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʯʝʨʝʟ ʟʥʘʯʝ-
ʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʛʘʟʘ.  

ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʘʷ ʧʨʦʮʝʩʩʳ ʚ ʙʘʣʣʦʥʘʭ ʠʩʪʦʯ-
ʥʠʢʘ ʧʠʪʘʥʠʷ: 

˜ Ὃ ό ρȟυὖύ

Ὃ
              (2) 

ʛʜʝ ʫʜʝʣʴʥʳʡ ʦʙʲʝʤ, ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʚ ʙʘʣʣʦʥʘʭ ʠ ʫʜʝʣʴʥʘʷ ʚʥʫʪʨʝʥʥʷʷ 
ʵʥʝʨʛʠʷ:  

ύ Ƞ         ὖ                              (3) 

ό ό̉ ̅ ЎόȠ Ўό
ȟ
ȟ ὰὲ  Ƞ    Ўό ςЎὅὝ Ƞ  ό̉ ̅       (4) 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʦʧʦʨʦʞʥʝʥʠʷ ʠ ʥʘʧʦʣʥʝʥʠʷ 
ʙʘʣʣʦʥʦʚ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʪʝʧʣʦʦʙʤʝʥ ʤʝʞʜʫ ʨʘʙʦʯʠʤ ʪʝʣʦʤ ʠ ʩʪʝʥ-
ʢʘʤʠ. ɺʝʣʠʯʠʥʘ ʩʝʢʫʥʜʥʦʛʦ ʨʘʩʭʦʜʘ (ʧʨʠʭʦʜʘ) ʵʥʝʨʛʠʠ ʧʨʠ ʪʝʧʣʦʦʙʤʝ-
ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴʶ: 

̃ Ὂ̎̃ Ὕ̎ Ὕ̓                                         (5) 

̄̅ ̆̃  ̎ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʛʘʟʘ ʢ ʩʪʝʥʢʝ ʙʘʣʣʦʥʘ; Ὂ̃  ̎ï ʧʦ-
ʚʝʨʭʥʦʩʪʴ ʪʝʧʣʦʦʪʜʘʯʠ; Ὕ̓  ïʪʝʤʧʝʨʘʪʫʨʘ ʩʪʝʥʢʠ ʙʘʣʣʦʥʘ. 

̓

̒̓̒ ̓

̎́̑
                                   (6) 

 
̎́̑

̎ ́Ὂ̑̎́ Ὕ̑̓ Ὕ̒  ̑                            (7) 

ʛʜʝ ̎ ́ ̑ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʩʪʝʥʢʠ ʙʘʣʣʦʥʘ ʚʦ ʚʥʝʰʥʶʶ 

ʩʨʝʜʫ; Ὂ̎́ ̑ï ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʧʣʦʦʙʤʝʥʘ; Ὕ̒  ̑ï ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ; ὅ̒  ̓ï ʪʝʧʣʦʝʤʢʦʩʪʴ ʩʪʝʥʦʢ ʙʘʣʣʦʥʘ; ὓ̒  ̓ï ʤʘʩʩʘ ʙʘʣʣʦ-

ʥʘ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʦʙʤʝʥʘ ̃  ̎ʠ ̎ ́ ̑ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʩʧʨʘʚʦʯ-

ʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ. 



33 
 

ʈʘʩʭʦʜ ʛʘʟʘ ʯʝʨʝʟ ʰʘʡʙʫ ʧʝʨʝʤʝʥʥʦʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʝʯʝʥʠʷ 

‘Ὢ  ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʛʘʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ʉʝʥ-ɺʝʥʘʥʘ ʚ ʧʨʝʜʧʦ-
ʣʦʞʝʥʠʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʪʝʯʝʥʠʷ (ʵʪʦ ʦʙʳʯʥʦ ʨʝʘʣʠʟʫʝʪʩʷ  ʚ ʩʠʩ-
ʪʝʤʘʭ ʥʘʜʜʫʚʘ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʦʙʨʘʪʥʦʛʦ ʚʣʠʷʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʝʤʢʦʩʪʠ). 

 

Ὃ ‘Ὢὄ Ƞ  ὄ ϽϽ•z; •z ̑
Ⱦ

̑
Ⱦ

 ;̑   (8) 

 

 

ʛʜʝ  ‘Ὢ ï ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʭʦʜʥʦʝ ʩʝʯʝʥʠʝ; Ὢ ï ʧʣʦʱʘʜʴ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠ ʥʘʠʤʝʥʴʰʝʛʦ (ʜʨʦʩʩʝʣʠʨʫʶʱʝʛʦ) ʩʝʯʝʥʠʷ;  ‘ ï ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩ-

ʭʦʜʘ ʜʨʦʩʩʝʣʴʥʳʭ ʰʘʡʙ (0,95é0,90); ὖ ï ʜʘʚʣʝʥʠʝ ʧʝʨʝʜ ʰʘʡʙʦʡ; Ὕ ï 

ʥʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ ʚ ʙʘʣʣʦʥʝ. 

ʋʨʘʚʥʝʥʠʷ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʦʚ ʚ ʝʤʢʦʩʪʠ ʜʣʷ 

ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʠʤʝʶʪ ʚʠʜ: 

 

Ͻ' ”

˜Ὃ ὖϽ
                               (9) 

 

ʕʪʠ ʫʨʘʚʥʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʠʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʜʚʫʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʛʘʟʘ - ʜʘʚʣʝʥʠʷ ʠ ʧʣʦʪʥʦʩʪʠ [1]. 

ʇʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʥʘʜʜʫʚʘ ʨʝʘʣʠʟʫʝʪ-

ʩʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʜʣʷ ʕɺʄ çʈʘʩʯʝʪ ʩʠʩʪʝʤʳ ʙʝʟʨʝʜʫʢʪʦʨ-

ʥʦʛʦ ʚʳʪʝʩʥʝʥʠʷ ʞʠʜʢʦʩʪʠè ï ʈG M054M. ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʧʘʨʘʤʝʪʨʦʚ ʛʘʟʘ ʚ ʙʘʣʣʦʥʘʭ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘ-

ʥʠʷ, ʚ ʚʦʟʜʫʰʥʳʭ ʧʦʜʫʰʢʘʭ ʝʤʢʦʩʪʝʡ ʩ ʞʠʜʢʦʩʪʴʶ, ʨʘʩʭʦʜʦʚ ʛʘʟʘ ʠ 

ʞʠʜʢʦʩʪʠ ʠʟ ʥʠʭ.  

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠ ʨʘʩʯʝ-

ʪʝ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʚʳʜʘʚʣʠʚʘʥʠʷ, ʩʣʝʜʫʶʱʠʝ: 

- ʨʘʩʭʦʜ ʚʦʜʳ ʯʝʨʝʟ ʚʦʜʦʚʦʜ ï 4,5 ʤ
3
/ʩ; 

- ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʥʘ ʥʦʤʠʥʘʣʴʥʦʤ ʨʝʞʠʤʝ ʩ ʨʘʩʭʦʜʦʤ 

36 ʤ
3
/ʩ ï  ʥʝ ʤʝʥʝʝ 10 ʩ. 

- ʚʨʝʤʷ ʚʳʭʦʜʘ ʩʠʩʪʝʤʳ ʥʘ ʥʦʤʠʥʘʣʴʥʳʡ ʨʝʞʠʤ - ʥʝ ʙʦʣʝʝ 14 ʩ. 

ʇʨʠ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ ʚʳʜʘʚʣʠʚʘʥʠʷ ʚʦʜʳ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚ 

ʙʣʦʢʘʭ ʥʘʜʜʫʚʘ ʝʤʢʦʩʪʝʡ ʚʢʣʶʯʘʶʪʩʷ 9 ʵʣʝʢʪʨʦʧʥʝʚʤʦʢʣʘʧʘʥʦʚ (ʕʇʂ) 
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çʤʘʣʦʛʦ ʨʘʩʭʦʜʘè ʜʠʘʤʝʪʨʦʤ 15 ʤʤ, ʘ ʯʝʨʝʟ 3 ʩʝʢ. ʚʢʣʶʯʘʶʪʩʷ ʚ ʨʘʙʦʪʫ 

18 ʕʇʂ çʙʦʣʴʰʦʛʦ ʨʘʩʭʦʜʘè ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ ʚʳʭʦʜʝ ɹɺɺ ʜʨʦʩ-

ʩʝʣʴʥʳʤʠ ʰʘʡʙʘʤʠ ʜʠʘʤʝʪʨʦʤ 12,8 ʤʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʭʦʜ ʩʠʩʪʝʤʳ ʥʘ 

ʨʝʞʠʤ ʠ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʨʦʮʝʩʩʘ ʥʘʜʜʫʚʘ ʝʤʢʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩ. 2 ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ ʚʳʜʘʚʣʠʚʘʥʠʷ 

ʚʦʜʳ (ʉɺɺ) ʦʪ ʚʨʝʤʝʥʠ t. 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʛʨʘʬʠʢʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ: 

ʆʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʠʟ ʝʤʢʦʩʪʠ (DW4) ʩʥʘʯʘʣʘ ʨʘʩʪʝʪ, 

ʧʦʪʦʤ ʨʝʟʢʦ ʧʘʜʘʝʪ ʠ ʚʥʦʚʴ ʥʘʯʠʥʘʝʪ ʨʘʩʪʠ. ɼʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠʟ-

ʤʝʥʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʦʧʨʝʜʝʣʷʝʪ ʨʘʩʭʦʜ ʚʦʜʳ ʥʝ 

ʯʝʨʝʟ ʥʘʩʘʜʦʢ, ʘ ʚ ʚʦʜʦʚʦʜʝ ʥʘ ʚʳʭʦʜʝ ʠʟ ʝʤʢʦʩʪʠ. ɺ ʥʘʯʘʣʴʥʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ (ʜʦ ʩʝʯ. 1) ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʠʟ ʝʤʢʦʩʪʠ ʨʘʩ-

ʪʝʪ ʧʦ ʤʝʨʝ ʟʘʧʦʣʥʝʥʠʷ ʫʯʘʩʪʢʦʚ ʚʦʜʦʚʦʜʘ, ʥʦ, ʢʘʢ ʪʦʣʴʢʦ ʚʦʜʘ ʜʦʩ-

ʪʠʛʘʝʪ ʥʘʩʘʜʢʘ (ʫʯʘʩʪʦʢ 1-2 ʥʘ ʛʨʘʬʠʢʝ), ʨʘʩʭʦʜ ʚʦʜʳ ʠʟ ʝʤʢʦʩʪʠ 

ʨʝʟʢʦ ʧʘʜʘʝʪ ʜʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʝʛʦ ʥʘʨʘʩʪʘʥʠʝ ʜʦ 

ʪʨʝʙʫʝʤʦʛʦ ʨʘʩʭʦʜʘ 4,5 ʤ
3
/ʩ ʚʳʟʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚʢʣʶʯʝʥʠʝʤ ʕʇʂ 

"ʙʦʣʴʰʦʛʦ ʨʘʩʭʦʜʘ", ʪʦ ʝʩʪʴ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʭʦʜʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʚ 

ʝʤʢʦʩʪʴ ʩ ʚʦʜʦʡ (G3). 

ɺʢʣʶʯʝʥʠʝ ʕʇʂ "ʙʦʣʴʰʦʛʦ ʨʘʩʭʦʜʘ" ʯʝʨʝʟ 3 ʩʝʢ. (ʩʝʯ. 2) ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʨʝʟʢʠʡ ʨʦʩʪ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ G3, ʧʦʜʘʚʘʝʤʦʛʦ ʚ ʝʤʢʦʩʪʴ ʩ 

ʚʦʜʦʡ. ʇʦʩʣʝʜʫʶʱʝʝ ʧʘʜʝʥʠʝ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ G3 ʦʙʫʩʣʦʚʣʝʥʦ ʧʘʜʝ-

ʥʠʝʤ ʜʘʚʣʝʥʠʷ ʚ ʙʘʣʣʦʥʘʭ ʩ ʚʦʟʜʫʭʦʤ (ʈ1) (ʪ.ʝ. ʫʤʝʥʴʰʝʥʠʝʤ ʧʝʨʝʧʘ-

ʜʘ ʜʘʚʣʝʥʠʷ ʥʘ ʰʘʡʙʘʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦʩʣʝ ʕʇʂ "ʙʦʣʴʰʦʛʦ ʨʘʩʭʦ-

ʜʘ"). ɼʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʚ ʙʘʣʣʦʥʘʭ (ʈ1) ʧʦʩʪʝʧʝʥʥʦ ʧʘʜʘʝʪ ʧʦ ʤʝʨʝ 

ʠʩʪʝʯʝʥʠʝʤ ʛʘʟʘ ʠʟ ʙʘʣʣʦʥʦʚ. ʆʙʲʝʤ ʚʦʟʜʫʭʘ ʚ ʝʤʢʦʩʪʠ ʩ ʚʦʜʦʡ (W4) 

ʨʘʩʪʝʪ ʧʦ ʤʝʨʝ ʟʘʧʦʣʥʝʥʠʷ ʝʤʢʦʩʪʠ ʠ ʚʳʪʝʩʥʝʥʠʷ ʠʟ ʥʝʝ ʚʦʜʳ. ɼʘʚʣʝ-

ʥʠʝ ʚʦʟʜʫʭʘ ʚ ʝʤʢʦʩʪʠ (P4) ʩ ʚʦʜʦʡ ʧʦʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʘʝʪ ʜʦ ʟʥʘʯʝʥʠʷ, 

ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʳʡ ʨʘʩʭʦʜ. 
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ʈʠʩ. 2. ɻʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʉɺɺ ʦʪ ʚʨʝʤʝʥʠ t 

P1 ï ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʚ ʙʘʣʣʦʥʘʭ; P4 ï ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʚ ʝʤʢʦʩʪʠ ʩ ʚʦʜʦʡ; 

DW4 ï ʦʙʲʸʤʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ; G3 ï ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʚ ʝʤʢʦʩʪʠ ʩ ʚʦʜʦʡ;  

W4 ï ʦʙʲʝʤ ʚʦʟʜʫʭʘ ʚ ʝʤʢʦʩʪʠ ʩ ʚʦʜʦʡ. 

ʈʘʩʯʝʪ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʘʷ ʢʦʥ-

ʩʪʨʫʢʮʠʷ ʩʠʩʪʝʤʳ ʚʳʜʘʚʣʠʚʘʥʠʷ ʚʦʜʳ ʥʠʞʥʝʛʦ ʷʨʫʩʘ (12 ʙʘʣʣʦʥʦʚ 

ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʩ ʜʘʚʣʝʥʠʝʤ 381 ʢʛ/ʩʤ
2
; ʦʙʲʝʤ ʚʦʜʳ ʚ ʝʤʢʦʩʪʠ ʨʘ-

ʚʝʥ 72.5 ʤ
3
; ʜʠʘʤʝʪʨ ʰʘʡʙ ʕʇʂ çʤʘʣʦʛʦ ʨʘʩʭʦʜʘè ʨʘʚʝʥ 15 ʤʤ; 

ʜʠʘʤʝʪʨ ʰʘʡʙ ʕʇʂ çʙʦʣʴʰʦʛʦ ʨʘʩʭʦʜʘè ʥʘ ʚʳʭʦʜʝ ɹɺɺ ʨʘʚʝʥ 12,8 

ʤʤ; ʚʢʣʶʯʝʥʠʝ ʕʇʂ çʙʦʣʴʰʦʛʦ ʨʘʩʭʦʜʘè ʯʝʨʝʟ 3 ʩʝʢ) ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʚʳʜʘʚʣʠʚʘʥʠʷ ʚʦʜʳ: 

ï ʚʨʝʤʷ ʟʘʧʦʣʥʝʥʠʷ ʚʦʜʦʚʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 1,5 ʩʝʢ. (ʩʝʯ. 1); 

ï ʚʨʝʤʷ ʚʳʭʦʜʘ ʥʘ ʨʝʞʠʤ ʧʦ ʨʘʩʭʦʜʫ ʩʦʩʪʘʚʣʷʝʪ 7 ʩʝʢ. (ʩʝʯ. 3); 

ï ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ ʚʳʪʝʩʥʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 17 ʩʝʢ.; 

ï ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʥʘ ʥʦʤʠʥʘʣʴʥʦʤ ʨʝʞʠʤʝ (ʩ ʨʘʩʭʦʜʦʤ 

ʚʦʜʳ 4,5 ʤ
3
/ʩ) ʩʦʩʪʘʚʣʷʝʪ 10 ʩʝʢ. (17 ʩʝʢ - 7 ʩʝʢ.); 

ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʝʤʢʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 13,88 ʢʛ/ʩʤ
2
; 

ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʚ ʝʤʢʦʩʪʠ ʩ ʚʦʜʦʡ ʠʤʝʝʪ ʤʝʩʪʦ 

ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʕʇʂ çʙʦʣʴʰʦʛʦè ʨʘʩʭʦʜʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 3 ʩʝʢʫʥʜʳ 

ʠ ʩʦʩʪʘʚʣʷʝʪ 103,552 ʢʛ/ʩ; 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʘ-

ʨʘʤʝʪʨʦʚ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ 
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ʢʦʣʣʝʢʪʦʨʘ; ʧʦʜʦʙʨʘʪʴ ʘʣʛʦʨʠʪʤ ʚʢʣʶʯʝʥʠʷ ʕʇʂ çʤʘʣʦʛʦ ʨʘʩʭʦʜʘè; 

ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʚʳʪʝʩʥʝʥʠʷ ʚʦʜʳ ʠʟ ʝʤʢʦʩʪʠ ʜʣʷ ʚʝʨʭ-

ʥʝʛʦ ʷʨʫʩʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʩʠʩʪʝʤ ʧʥʝʚʤʦʘʚʪʦʤʘʪʠʢʠ: ʫʯʝʙ. ʧʦ-

ʩʦʙʠʝ / ʖ.ʃ. ɸʨʟʫʤʘʥʦʚ, ɽ.ʄ.ʍʘʣʘʪʦʚ, ɺ.ʀ. ʏʝʢʤʘʟʦʚ, ʂ.ʇ. ʏʫʢʘʥʦʚ. ï 

ʄ.: ʀʟʜ-ʚʦ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, 2009. ï 296 ʩ. 

2. ʆʩʥʦʚʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʧʥʝʚʤʦ- ʠ ʛʠʜʨʦʘʚʪʦʤʘʪʠʢʠ: 

ʤʦʥʦʛʨʘʬʠʷ / ʖ.ʃ. ɸʨʟʫʤʘʥʦʚ, ɽ.ʄ. ʍʘʣʘʪʦʚ, ɺ.ʀ. ʏʝʢʤʘʟʦʚ. ï ʄ.: ʀʟ-

ʜʘʪʝʣʴʩʢʠʡ ʜʦʤ çʉʧʝʢʪʨè, 2017. ï 459 ʩ. 

3. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʥʘʟʝʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʘʢʝʪʥʦ-

ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ: ʀʥʞʝʥʝʨʥʦʝ ʧʦʩʦʙʠʝ. ʂʥʠʛʘ 1 / ʧʦʜ ʨʝʜ. ʀ.ɺ. 

ɹʘʨʤʠʥʘ. ï ʄ.,2005. ï 415 ʩ. 

 

ʄʆɼɽʈʅʀɿɸʎʀʗ ɻʀɼʈʆʆɹʒɪʄʅʆɻʆ ʇʈʀɺʆɼɸ 

 

ʂʦʙʳʣʠʥ ɸ.ɸ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ɼʘʨʰʪ ɸ.ʗ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ʇʦʩʣʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʫʟʣʘ ʠʣʠ ʫʩʪʨʦʡʩʪʚʘ, ʟʘʚʦʜ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʙʝʨʸʪ ʥʘ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʩʦʧʨʦʚʦʞʜʘʪʴ ʠ ʦʙʝʩʧʝ-

ʯʠʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʨʘʙʦʪʫ ʠʟʜʝʣʠʷ ʥʘ ʩʨʦʢ, ʦʙʛʦʚʦʨʝʥʥʳʡ ʚ ʛʘʨʘʥʪʠʠ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʦʝ ʢʘʯʝʩʪʚʦ, ʠʟʜʝʣʠʝ ʠʩʧʳʪʳʚʘʶʪ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ï ʢʘʢ ʠ ʟʘʚʦʜ ʠʟʛʦʪʦʚʠʪʝʣʴ (ʦʧʳʪʥʳʝ, ʧʝʨʠʦʜʠʯʝʩʢʠʝ), 

ʪʘʢ ʠ ʟʘʢʘʟʯʠʢ (ʧʨʠʸʤʦʯʥʳʝ, ʧʨʠʸʤʦ-ʩʜʘʪʦʯʥʳʝ). ʀʩʧʳʪʘʥʠʷ ʪʘʢʞʝ 

ʧʨʦʚʦʜʷʪʩʷ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠʣʠ ʧʦʩʣʝ ʨʝʤʦʥʪʘ [1]. 

ɺʘʞʥʦʩʪʴ ʠʩʧʳʪʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʭʦʜʝ ʠʭ ʧʨʦʚʝʜʝ-

ʥʠʷ ʧʨʦʚʝʨʷʝʪʩʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ, ʥʘʜʸʞʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯ-

ʥʦʩʪʴ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ ʠʟʜʝʣʠʡ ʥʘ ʧʨʦʪʷ-

ʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ʊʘʢʞʝ ʥʘ ʵʪʘʧʝ ʦʧʳʪʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʧʨʦʠʩʭʦʜʠʪ ʜʦʨʘʙʦʪʢʘ ʢʘʢ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ, ʪʘʢ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦ-

ʧʨʦʩʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚʣʠʷʶʪ ʠ ʥʘ ʧʦʩʣʝʜʫʶ-

ʱʫʶ ʨʘʟʨʘʙʦʪʢʫ ʜʝʪʘʣʝʡ, ʫʟʣʦʚ ʠ ʤʘʰʠʥ. 
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ɼʣʷ ʣʶʙʦʡ ʛʠʜʨʦʤʘʰʠʥʳ ʥʝʦʙʭʦʜʠʤ ʧʨʦʮʝʩʩ ʩʥʷʪʠʷ ʦʙʲʸʤʥʳʭ 

ʛʠʜʨʦʤʘʰʠʥ. ʀʟʤʝʨʝʥʠʝ ʜʣʷ ʤʦʪʦʨʦʚ ʠ ʜʚʠʛʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʷʪʩʷ ʦʪ-

ʜʝʣʴʥʦ. 

ʀʟʤʝʨʝʥʠʝ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʧʨʦʠʟʚʦʜʷʪ, ʠʩʧʦʣʴʟʫʷ ʩʧʝʮʠʘʣʴ-

ʥʳʝ ʧʨʠʙʦʨʳ, ʪʦ ʝʩʪʴ, ʥʘʧʨʷʤʫʶ, ʣʠʙʦ ʠʩʧʦʣʴʟʫʷ ʢʦʩʚʝʥʥʳʝ ʤʝʪʦʜʳ, 

ʪʘʢʠʝ ʢʘʢ ʦʙʲʸʤʥʳʝ ʠ ʚʝʩʦʚʳʝ [2]. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʨʘʩʭʦʜʦʤʝʨʥʳʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ï ʜʘʪʯʠʢʠ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʤʘʥʦʤʝʪʨʳ ʠ ʜʨ. 

ɻʆʇ-500 (ʛʠʜʨʦʦʙʲʸʤʥʳʡ ʧʨʠʚʦʜ) ʩʦʩʪʦʠʪ ʠʟ: ʨʝʛʫʣʠʨʫʝʤʳʡ 

ʥʘʩʦʩ, ʥʝʨʝʛʫʣʠʨʫʝʤʳʡ ʤʦʪʦʨ, ʙʣʦʢ ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝ-

ʥʠʷ ʨʝʛʫʣʠʨʫʝʤʳʤ ʥʘʩʦʩʦʤ, ʙʣʦʢ ʬʠʣʴʪʨʘʮʠʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ, ʢʣʘ-

ʧʘʥʥʦ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʘʧʧʘʨʘʪʫʨʘ. 

 

 
ʈʠʩ.1. ɻʆʇ-500: 1 ï ʙʣʦʢ ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ;  

2 ï ʨʝʛʫʣʠʨʫʝʤʳʡ ʥʘʩʦʩ; 3 ï ʥʝʨʝʛʫʣʠʨʫʝʤʳʡ ʤʦʪʦʨ; 4 ï ʙʣʦʢ ʬʠʣʴʪʨʘʮʠʠ ʞʠʜ-

ʢʦʩʪʠ; 5 ï ʣʶʣʴʢʘ; 6 ï ʙʣʦʢ ʮʠʣʠʥʜʨʦʚ; 7 ï ʧʦʨʰʝʥʴ ʩ ʙʘʰʤʘʢʦʤ 

 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʅʝʨʝʛʫʣʠʨʫʝʤʳʡ 

ʜʚʠʛʘʪʝʣʴ 3 ʠ ʨʝʛʫʣʠʨʫʝʤʳʡ ʥʘʩʦʩ 2 ʟʘʢʨʝʧʣʝʥʳ ʥʘ ʨʘʟʥʳʭ ʚʘʣʘʭ. ʈʝʛʫ-

ʣʠʨʫʝʤʳʡ ʥʘʩʦʩ 2 ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʶ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ 

ʚʨʘʱʝʥʠʶ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘʢʣʦʥʘ ʣʶʣʴʢʠ 5 ʚʨʘʱʝʥʠʝ ʚʘʣʘ ʨʝʛʫʣʠʨʫʝ-

ʤʦʛʦ ʥʘʩʦʩʘ 2 ʥʝ ʧʝʨʝʜʘʸʪʩʷ ʥʝʨʝʛʫʣʠʨʫʝʤʦʤʫ ʜʚʠʛʘʪʝʣʶ 3 ï ʩʦʟʜʘʸʪʩʷ 
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ʨʝʞʠʤ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ. ʇʨʠ ʥʘʢʣʦʥʝʥʠʠ ʣʶʣʴʢʠ 5 ʩʦʟʜʘʸʪʩʷ ʨʘʟʥʦʩʪʴ 

ʦʙʲʸʤʘ ʚ ʧʦʣʦʩʪʷʭ ʙʣʦʢ ʮʠʣʠʥʜʨʘ 6 ʠ ʧʨʠ ʚʨʘʱʝʥʠʠ ʧʦʨʰʥʠ 7 ʩʦʚʝʨʰʘ-

ʶʪ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ, ʩʦʟʜʘʚʘʷ ʜʘʚʣʝʥʠʝ ʚ ʨʘʙʦʯʝʤ 

ʪʝʣʝ, ʢʦʪʦʨʦʝ ʧʝʨʝʣʠʚʘʝʪʩʷ ʚ ʧʦʣʦʩʪʴ ʥʝʨʝʛʫʣʠʨʫʝʤʦʛʦ ʜʚʠʛʘʪʝʣʷ 3. ʈʘʟ-

ʥʦʩʪʴ ʜʘʚʣʝʥʠʡ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʚ ʜʚʠʛʘʪʝʣʝ 3, ʟʘʩʪʘʚʣʷʝʪ ʝʛʦ ʚʨʘʱʘʪʴʩʷ ʠ 

ʧʝʨʝʜʘʚʘʪʴ ʩʚʦʸ ʚʨʘʱʝʥʠʝ ʥʘ ʚʘʣ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʦʜʢʣʶʯʸʥ ʢ ʦʙʲʝʢʪʫ 

ʫʧʨʘʚʣʝʥʠʷ. ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠ ̫ʯʝʨʝʟ ʥʝʨʝʛʫʣʠʨʫʝʤʳʡ ʜʚʠʛʘʪʝʣʴ 3, ʨʘ-

ʙʦʯʘʷ ʞʠʜʢʦʩʪʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʙʣʦʢ ʬʠʣʴʪʨʘʮʠʠ ʞʠʜʢʦʩʪʠ 6 ʧʨʝʞʜʝ, 

ʯʝʤ ʚʝʨʥʫʪʴʩʷ ʚ ʨʝʛʫʣʠʨʫʝʤʳʡ ʥʘʩʦʩ 2. 

ʂʦʥʪʨʦʣʴ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ 3 ʩʦʚʝʨʰʘʝʪʩʷ ʯʝʨʝʟ 

ʥʘʢʣʦʥ ʣʶʣʴʢʠ 5 ʯʝʨʝʟ ʙʣʦʢ ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 1. 

ʉʭʝʤʘ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ, ʘ ʪʘʢʞʝ ʦʪʩʣʝʞʠʚʘʥʠʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ.2. 

 
 

ʈʠʩ. 2. ʉʭʝʤʘ ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʪʝʥʜʘ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ 

ɻʆʇ-500: ɺʅ ï ʚʘʣ ʥʘʩʦʩʘ; ɺɻʄ ï ʚʘʣ ʛʠʜʨʦʤʦʪʦʨʘ; ʌ ï ʧʦʜʚʦʜ ʨʘʙʦʯʝʡ ʞʠʜʢʦ-

ʩʪʠ ʚ ʙʣʦʢ ʬʠʣʴʪʨʦʚ; ʂ1 ï ʦʪʚʦʜ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʠʟ ʢʦʨʧʫʩʘ;  

ʨ1, ʨ2 ï ʪʦʯʢʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʜʘʚʣʝʥʠʷ ʚ ʩʠʣʦʚʳʭ ʤʘʛʠʩʪʨʘʣʷʭ; ʨ3, ʨ4 ï ʪʦʯʢʠ 

ʜʣ̫ ʢʦʥʪʨʦʣʷ ʜʘʚʣʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ; ʨ5 ï ʪʦʯʢʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʜʘʚʣʝʥʠʷ ʚ ʢʦʨʧʫ-

ʩʝ;ʨ6, p7 ï ʪʦʯʢʠ ʜʣʷ ʜʦʟʘʧʨʘʚʢʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʴʶ; s1, s2 ï ʩʠʛʥʘʣʳ ʜʘʪʯʠʢʦʚ 

ʜʘʚʣʝʥʠʷ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʙʣʦʢʘ ʬʠʣʴʪʨʦʚ; s3 ï ʩʠʛʥʘʣ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ 

ʫʧʨʘʚʣʝʥʠʷ 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥ-

ʥʳʝ: 
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ʈʠʩ. 3. ɻʨʘʬʠʢ ʤʦʤʝʥʪʦʚ 

 

 
 

ʈʠʩ. 4. ɻʨʘʬʠʢ ʂʇɼ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝ-

ʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʥʠʟʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʂʇɼ ʠ ʨʘʟʨʫʰʝʥʠʝ ʧʦʨʰ-

ʥʷ ʥʘʩʦʩʘ.  
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɺ.ʂ. ʉʚʝʰʥʠʢʦʚ. ï 3-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. ï ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ. 
1995. ï 412 ʩ.  

2. ɹʘʰʪʘ, ʊ.ʄ. ʆʙʲʸʤʥʳʝ ʥʘʩʦʩʳ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʜʚʠʛʘʪʝʣʠ 
ʛʠʜʨʦʩʠʩʪʝʤ: ʫʯʝʙʥʠʢ ʜʣʷ ʚʫʟʦʚ / ʊ.ʄ. ɹʘʰʪʘ. ï ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ. 
1995. ï 489ʩ.   
 
 
ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅɸʗ ʊɽʍʅʆʃʆɻʀʏɽʉʂɸʗ ʉʀʉʊɽʄɸ 

ʉɹʆʈʂʀ ʕʃɽʄɽʅʊʆɺ ɻʀɼʈʆʄɸʐʀʅʓ  
ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ɺʓʉʆʂʆʊʆʏʅʓʍ ʆɼʅʆʐʇʀʅ-
ɼɽʃʔʅʓʍ ɻɸʁʂʆɺɽʈʊʆɺ ʋɼɸʈʅʆɻʆ ɼɽʁʉʊɺʀʗ 

 
ʄʝʜʚʝʜʝʚ ɺ.ʆ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ɾʠʪʥʠʢʦʚ ʖ.ɿ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʜʥʦ-
ʰʧʠʥʜʝʣʴʥʳʭ ʛʘʡʢʦʚʝʨʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʪʠʧʫ ʠʩʧʦʣʴʟʫʝ-
ʤʳʭ ʧʨʠʚʦʜʦʚ, ʘ ʪʘʢʞʝ ʧʦ ʩʧʦʩʦʙʘʤ ʧʦʜʚʝʜʝʥʠʷ ʵʥʝʨʛʠʠ ʧʨʠ ʟʘʚʠʥʯʠ-
ʚʘʥʠʠ ʠ ʟʘʪʷʞʢʝ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ɼʣʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʘʡʢʦʚʝʨʪʦʚ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʫʶ 
ʢʣʘʩʩʠʬʠʢʘʮʠʶ (ʨʠʩ.1). 

 
ʈʠʩ.1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʨʫʯʥʳʭ ʦʜʥʦʰʧʠʥʜʝʣʴʥʳʭ ʛʘʡʢʦʚʝʨʪʦʚ 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʠʤ ʥʝʜʦʩʪʘʪʢʠ ʨʘʙʦʪʳ ʫʜʘʨʥʳʭ ʛʘʡʢʦ-

ʚʝʨʪʦʚ. 
ɿʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʷʚʣʷʝʪ-

ʩʷ ʦʧʝʨʘʮʠʷ ʩʙʦʨʢʠ, ʦʪ ʢʘʯʝʩʪʚʘ ʢʦʪʦʨʦʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠ-

ʩʠʪ ʥʘʜʝʞʥʘʷ ʨʘʙʦʪʘ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ. ɼʣʷ ʩʢʨʝʧʣʝʥʠʷ ʫʟʣʦʚ ʠ ʜʝ-

ʪʘʣʝʡ ʠʟʜʝʣʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʨʝʟʴʙʦʚʳʝ ʩʦ-

ʝʜʠʥʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʠʤʝʥʷʝʪʩʷ ʨʫʯʥʘʷ, ʤʝ-

ʭʘʥʠʟʠʨʦʚʘʥʥʘʷ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʙʦʨʢʘ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʪʨʝʙʦ-

ʚʘʥʠʷ ʧʦ ʢʦʥʪʨʦʣʶ ʤʦʤʝʥʪʦʚ ʟʘʪʷʞʢʠ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʩʫʱʝʩʪ-

ʚʣʷʝʪʩʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʘʷ ʩʙʦʨʢʘ ʦʜʥʦʰʧʠʥʜʝʣʴʥʳʤʠ ʛʘʡʢʦʚʝʨʪʘʤʠ 

ʧʨʷʤʦʛʦ ʠʣʠ ʫʜʘʨʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʇʦʛʨʝʰʥʦʩʪʠ ʤʦʤʝʥʪʦʚ ʟʘʪʷʞʢʠ ʨʝʟʴ-

ʙʦʚʳʭ ʜʝʪʘʣʝʡ ʵʪʠʤʠ ʛʘʡʢʦʚʝʨʪʘʤʠ ʧʨʝʚʦʩʭʦʜʷʪ 20 %. ʇʨʠ ʥʘʣʠʯʠʠ 

ʪʨʝʙʦʚʘʥʠʡ ʟʘʪʷʞʢʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚʨʫʯʥʫʶ ʧʨʠ ʧʦʤʦʱʠ ʤʦʤʝʥʪʥʳʭ 

(ʜʠʥʘʤʦʤʝʪʨʠʯʝʩʢʠʭ) ʢʣʶʯʝʡ. 

ʊʠʧʠʯʥʳʡ ʦʜʥʦʰʧʠʥʜʝʣʴʥʳʡ ʫʜʘʨʥʳʡ ʛʘʡʢʦʚʝʨʪ ʠʤʝʝʪ ʚʠʜ: 

 
 

ʈʠʩ. 2. ʆʜʥʦʰʧʠʥʜʝʣʴʥʳʡ ʫʜʘʨʥʳʡ ʛʘʡʢʦʚʝʨʪ: 

1 ï ʜʚʠʛʘʪʝʣʴ; 2 ï ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʨʫʢʦʷʪʢʘ; 3 ï ʧʣʘʥʝʪʘʨʥʳʡ ʨʝʜʫʢʪʦʨ;  

4 ï ʧʨʫʞʠʥʘ; 5 ï ʙʦʝʢ; 6 ï h ʘʨʠʢ; 7 ï ʢʫʣʘʯʦʢ ʙʦʡʢʘ; 

8 ï ʥʘʢʦʚʘʣʴʥʷ; 9 ï ʢʦʨʧʫʩ ʛʘʡʢʦʚʝʨʪʘ; 10, 11 ï ʧʨʫʞʠʥʳ; 12 ï h ʧʠʥʜʝʣʴ;  

13 ï h ʝʩʪʠʛʨʘʥʥʘʷ ʛʦʣʦʚʢʘ; 14 ï ʧʘʪʨʦʥ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʨʝʟʴʙʦʚʦʡ ʜʝʪʘʣʠ;  

15 ï ʚʪʫʣʢʘ; 16 ï ʚʪʫʣʢʘ ʥʘʢʦʚʘʣʴʥʠ; 17 ï ʢʫʣʘʯʦʢ ʥʘʢʦʚʘʣʴʥʠ;  

18 ï ʢʫʣʘʯʢʦʚʳʡ ʧʘʟ; 19 ï ʧʘʟ; 

20 ï ʚʘʣ ʨʝʜʫʢʪʦʨʘ; 21 ï ʢʫʨʦʢ; 22 ï ʨʫʢʦʷʪʢʘ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʛʘʡʢʦʚʝʨʪʘ 
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ɻʘʡʢʦʚʝʨʪ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʧʘ-
ʪʨʦʥʘ 14 ʥʘ ʨʝʟʴʙʦʚʫʶ ʜʝʪʘʣʴ ʦʧʝʨʘʪʦʨ ʥʘʞʠʤʘʝʪ ʥʘ ʢʫʨʦʢ 21, ʚʢʣʶʯʘ-
ʝʪʩʷ ʜʚʠʛʘʪʝʣʴ 1. ɺʨʘʱʝʥʠʝ ʯʝʨʝʟ ʧʣʘʥʝʪʘʨʥʳʡ ʨʝʜʫʢʪʦʨ 3 ʧʝʨʝʜʘʝʪʩʷ 
ʥʘ ʚʘʣ 20, ʜʘʣʝʝ ʥʘ ʙʦʝʢ 5 ʠ ʯʝʨʝʟ ʝʛʦ ʢʫʣʘʯʢʠ 7 ʥʘ ʢʫʣʘʯʢʠ 17 ʥʘʢʦ-
ʚʘʣʴʥʠ 8 ʢ ʰʧʠʥʜʝʣʶ 12, ʧʘʪʨʦʥʫ 14, ʫʜʝʨʞʠʚʘʶʱʝʤʫ ʨʝʟʴʙʦʚʫʶ ʜʝ-
ʪʘʣʴ. ʇʨʠ ʤʘʣʳʭ ʤʦʤʝʥʪʘʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʷʭ 
ʙʦʝʢ ʠ ʥʘʢʦʚʘʣʴʥʷ ʚʨʘʱʘʶʪʩʷ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ. 

ʂʘʢ ʪʦʣʴʢʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʨʝʟʴʙʦʚʦʤ ʩʦʝʜʠʥʝʥʠʠ ʧʨʝʚʳʩʠʪ ʚʝ-
ʣʠʯʠʥʫ, ʢʦʪʦʨʘʷ, ʚ ʦʩʥʦʚʥʦʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʠʣʦʡ ʧʦʜʞʘʪʠʷ ʙʦʡʢʘ 5 
ʧʨʫʞʠʥʦʡ 4, ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʩʧʠʨʘʣʴʥʳʭ ʧʘʟʦʚ 19 ʠ ʢʫʣʘʯʢʦʚʦʡ ʧʦʚʝʨʭ-
ʥʦʩʪʠ 18 ʙʦʡʢʘ, ʢʫʣʘʯʢʠ 17 ʥʘʢʦʚʘʣʴʥʠ 8 ʠ ʢʫʣʘʯʢʠ 7 ʙʦʡʢʘ 5 ʨʘʩʮʝʧ-
ʣʷʶʪʩʷ. ɺʨʘʱʝʥʠʝ ʙʦʡʢʘ ʥʘʯʠʥʘʝʪ ʦʪʩʪʘʚʘʪʴ ʦʪ ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʘ 20 ʨʝ-
ʜʫʢʪʦʨʘ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʰʘʨʠʢʦʚ 6, ʧʘʟʦʚ 19 ʠ ʢʫʣʘʯʢʦ-
ʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 18 ʙʦʡʢʘ ʦʥ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ 
ʥʘʢʦʚʘʣʴʥʠ 8, ʩʞʠʤʘʷ ʧʨʫʞʠʥʫ 4. ʆʩʝʚʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʙʦʡʢʘ ʧʨʦʜʦʣ-
ʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʨʘʩʮʝʧʷʪʩʷ ʢʫʣʘʯʢʠ 7, 17, ʘ ʟʘʪʝʤ ʧʦʜ ʜʝʡʩʪ-
ʚʠʝʤ ʧʨʫʞʠʥʳ 4 ʚʨʘʱʘʶʱʠʡʩʷ ʙʦʝʢ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ 
ʥʘʢʦʚʘʣʴʥʝ 8 ʠ ʝʛʦ ʢʫʣʘʯʢʠ ʟʘʧʘʜʘʶʪ ʤʝʞʜʫ ʨʘʙʦʯʠʤʠ ʢʫʣʘʯʢʘʤʠ 17 
ʥʘʢʦʚʘʣʴʥʠ. ʇʨʠ ʵʪʦʤ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʚʨʘʱʘʶʱʝʛʦʩʷ ʙʦʡʢʘ, ʚ 
ʢʦʪʦʨʫʶ ʧʨʝʦʙʨʘʟʦʚʘʣʘʩʴ ʨʘʙʦʪʘ ʜʚʠʛʘʪʝʣʷ ʠ ʥʘʢʦʧʣʝʥʥʘʷ ʜʝʬʦʨʤʘʮʠʷ 
ʧʨʫʞʠʥʳ 4, ʧʦʩʨʝʜʩʪʚʦʤ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʫʜʘʨʘ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʥʘʢʦʚʘʣʴ-
ʥʶ. ʏʝʨʝʟ ʧʘʪʨʦʥ 14 ʚʨʘʱʘʪʝʣʴʥʳʡ ʠʤʧʫʣʴʩ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʟʘʪʷʛʠʚʘʝ-
ʤʫʶ ʨʝʟʴʙʦʚʫʶ ʜʝʪʘʣʴ. ɹʦʝʢ ʠ ʥʘʢʦʚʘʣʴʥʷ ʥʘʭʦʜʷʪʩʷ ʚ ʟʘʮʝʧʣʝʥʠʠ ʜʦ 
ʧʦʣʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʚʨʘʱʝʥʠʷ. ɿʘʪʝʤ ʙʦʝʢ ʠ ʥʘʢʦʚʘʣʴʥʷ ʚʥʦʚʴ ʨʘʩʮʝʧ-
ʣʷʶʪʩʷ ʠ ʧʨʦʮʝʩʩ ʫʜʘʨʥʦʡ ʟʘʪʷʞʢʠ ʧʦʚʪʦʨʷʝʪʩʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʟʘʪʷʞʢʠ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚʦʟʥʠʢʘʶʪ ʧʦʛʨʝʰʥʦ-
ʩʪʠ ʦʩʝʚʳʭ ʩʠʣ ʟʘʪʷʞʢʠ 

ʅʘ ʵʪʘʧʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʟʘʪʷʞʢʠ, ʜʦ ʧʝʨʚʦʛʦ ʫʜʘʨʘ, ʢʦʛʜʘ ʙʦʝʢ 
ʠ ʥʘʢʦʚʘʣʴʥʷ ʚʨʘʱʘʶʪʩʷ ʢʘʢ ʦʜʥʦ ʮʝʣʦʝ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʦʛʨʝʰʥʦʩʪʠ 
ʦʩʝʚʳʭ ʩʠʣ ʟʘʪʷʞʢʠ: 

ï ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʥʘ ʚʘʣʫ ʜʚʠʛʘʪʝʣʷ, ʘ, ʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦ, ʠ ʰʧʠʥʜʝʣʷ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʦʪ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʜʘʚʣʝʥʠʷ 
ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ï ὗ̇ ; 

ï ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʟʫʙʯʘʪʳʭ ʧʝʨʝʜʘʯʘʭ ï ὗ̠ ; 

ï ʥʝʧʦʩʪʦʷʥʩʪʚʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʰʧʠʥʜʝʣʷ, ʚʦʟʥʠʢʘʶʱʝʡ ʦʪ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʵʣʝʢʪʨʠ-

ʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʠ ʜʘʚʣʝʥʠʷ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ, 

ʧʦʜʘʚʘʝʤʦʛʦ ʚ ʧʥʝʚʤʦʜʚʠʛʘʪʝʣʴ ïὗ ; 
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ï ʧʨʠʚʝʜʝʥʥʦʛʦ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʚʨʘʱʘʶʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ʛʘʡ-

ʢʦʚʝʨʪʘ ʢ ʦʩʠ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ, ʯʪʦ ʧʨʠ ʟʘʪʷʞʢʝ (ʪʦʨʤʦʞʝʥʠʠ) ʚʳ-

ʟʦʚʝʪ ʧʦʷʚʣʝʥʠʝ ʤʦʤʝʥʪʦʚ ʩʠʣ ʠʥʝʨʮʠʠ ï ὗ; 

ï ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʤʦʤʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʨʝʟʴʙʦʚʦʤ ʩʦʝʜʠʥʝ-

ʥʠʠ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʦʪ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʨʝʟʴʙʳ ʠ ʢʦʵʬʬʠʮʠ-

ʝʥʪʦʚ ʪʨʝʥʠʷ ʚ ʨʝʟʴʙʝ ʠ ʥʘ ʪʦʨʮʝ ʛʦʣʦʚʢʠ ʙʦʣʪʘ ï ὗ ; 

ï ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʤʦʤʝʥʪʦʚ ʪʨʝʥʠʷ ʚ ʧʦʜʚʠʞʥʳʭ ʵʣʝʤʝʥʪʘʭ ʛʘʡ-

ʢʦʚʝʨʪʘ ï ὗ̇ ;̓ 

ï ʧʦʛʨʝʰʥʦʩʪʠ ʥʘʩʪʨʦʡʢʠ ʛʘʡʢʦʚʝʨʪʘ ʥʘ ʪʨʝʙʫʝʤʦʝ ʟʥʘʯʝʥʠʝ ï 

ὗ̊ . 

ὗ̐ ̑ ὗ
̐̑

ὗ
̐̑

ὗ̇ ̓
̐̑

ὗ
̐̑

ὗ
̐̑

ὗ
̐̑

ὗ
̐̑

ὗ
̐̑

 

 

ʅʘ ʵʪʘʧʝ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʟʘʪʷʞʢʠ: 

ï ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʡʢʘ ï ὗ ; 

ï ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʤʦʤʝʥʪʦʚ ʪʨʝʥʠʷ ʚ ʧʦʜʚʠʞʥʳʭ ʵʣʝʤʝʥʪʘʭ ʛʘʡ-

ʢʦʚʝʨʪʘ ï ὗ̇ ;̓ 

ï ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʟʫʙʯʘʪʳʭ ʧʝʨʝʜʘʯʘʭ ʧʣʘʥʝʪʘʨ-

ʥʦʛʦ ʨʝʜʫʢʪʦʨʘ ï ὗ̠ ; 

ï ʧʨʠʚʝʜʝʥʥʦʛʦ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʚʨʘʱʘʶʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ʛʘʡ-

ʢʦʚʝʨʪʘ ʢ ʦʩʠ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ ï ὗ; 

ï ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʤʦʤʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʨʝʟʴʙʦʚʦʤ ʩʦʝʜʠʥʝ-

ʥʠʠ ï ὗ ; 

ï ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʤʦʤʝʥʪʘ ʫʜʘʨʥʦʛʦ ʠʤʧʫʣʴʩʘ ʦʪ ʙʦʡʢʘ ʢ ʥʘʢʦ-

ʚʘʣʴʥʝ ï ὗ̔ ;̅ 

ï ʥʝʪʦʯʥʦʩʪʠ ʥʘʩʪʨʦʡʢʠ ʛʘʡʢʦʚʝʨʪʘ ʥʘ ʪʨʝʙʫʝʤʦʝ ʟʥʘʯʝʥʠʝ ʤʦ-

ʤʝʥʪʘ ʟʘʪʷʞʢʠ ï ὗ̊ . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʵʪʘʧʝ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʫʜʘʨʥʦʡ ʟʘʪʷʞʢʠ ʨʝʟʴʙʦ-

ʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʦʛʨʝʰʥʦʩʪʴ ʦʩʝʚʳʭ ʩʠʣ ʟʘʪʷʞʢʠ ʨʘʚʥʘ: 

ὗ̏ ὗ ὗ̇ ̓ ὗ ὗ ὗ̔ ̅ ὗ   ὗȢ

ʆʢʦʥʯʘʪʝʣʴʥʦ, ʩʫʤʤʘʨʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʦʩʝʚʳʭ ʩʠʣ ʟʘʪʷʞʢʠ 

ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʫʜʘʨʥʳʤʠ ʛʘʡʢʦʚʝʨʪʘʤʠ ʟʘʧʠʰʝʪʩʷ: 
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ὗ

ὗ
̐̑

ὗ
̐̑

ὗ̇ ̓
̐̑

ὗ
̐̑

ὗ
̐̑

ὗ
̐̑

ὗ ὗ̓ ὗ̠ ὗ ὗ̔ ̅  

ὗ
̐̑

ὗ
̐̑

ὗ  ὗ̊    

ʆʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʦʯʥʦʩʪʴ ʦʩʝʚʳʭ ʩʠʣ ʟʘʪʷʞʢʠ ʨʝʟʴʙʦʚʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʫʜʘʨʥʳʤʠ ʛʘʡʢʦʚʝʨʪʘʤʠ ʦʢʘʟʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

ʧʝʨʝʤʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʨʝʟʴʙʦʚʦʡ ʜʝʪʘʣʠ ʧʨʠ ʢʘʞʜʦʤ ʫʜʘ-

ʨʝ, ʯʪʦ ʦʯʝʥʴ ʩʣʦʞʥʦ ʫʯʝʩʪʴ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʛʘʡʢʦʚʝʨʪʦʚ, ʘ ʪʘʢʞʝ ʥʝʩʪʘ-

ʙʠʣʴʥʦʩʪʴ ʤʦʤʝʥʪʦʚ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʷʭ. ʊʦʣʴʢʦ 

ʠʩʢʣʶʯʠʚ ʵʪʠ ʧʦʛʨʝʰʥʦʩʪʠ ʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʟʘ-

ʪʷʞʢʠ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʫʜʘʨʥʳʤʠ ʛʘʡʢʦʚʝʨʪʘʤʠ. 

ʕʪʠ ʧʦʛʨʝʰʥʦʩʪʠ ʤʦʞʥʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʠʪʴ, ʧʨʝʜ-

ʣʦʞʠʚ ʜʨʫʛʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʛʘʡʢʦʚʝʨʪʘ, ʩ ʙʦʣʝʝ ʪʦʯʥʳʤ ʢʦʥʪʨʦʣʝʤ ʫʛ-

ʣʘ ʧʦʚʦʨʦʪʘ. 

 

 
ʈʠʩ. 3. ʆʜʥʦʰʧʠʥʜʝʣʴʥʳʡ ʛʘʡʢʦʚʝʨʪ ʫʜʘʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ 

ʦʩʝʚʳʭ ʩʠʣ ʟʘʪʷʞʢʠ 

 

ʋʜʘʨʥʳʡ ʤʝʭʘʥʠʟʤ ʛʘʡʢʦʚʝʨʪʘ ʨʘʟʤʝʱʝʥ ʚ ʢʦʨʧʫʩʝ ʠ ʩʦʜʝʨ-

ʞʠʪ ʙʦʝʢ 7 ʩ ʨʘʙʦʯʠʤʠ ʢʫʣʘʯʢʘʤʠ 9, ʧʦʜʞʘʪʳʡ ʧʨʫʞʠʥʦʡ 8, ʠ ʥʘ-

ʢʦʚʘʣʴʥʶ 11 ʩ ʨʘʙʦʯʠʤʠ ʢʫʣʘʯʢʘʤʠ 10, ʚʳʧʦʣʥʝʥʥʫʶ ʟʘʦʜʥʦ ʮʝʣʦʝ 
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ʩʦ ʰʧʠʥʜʝʣʝʤ 29. ʅʘ ʧʨʠʚʦʜʥʦʤ ʚʘʣʫ 4 ʚʳʧʦʣʥʝʥʳ ʩʧʠʨʘʣʴʥʳʝ 

ʢʘʥʘʚʢʠ 5, ʘ ʥʘ ʙʦʡʢʝ 7 ï ʢʫʣʘʯʢʦʚʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʫʶʱʠʝ ʩ ʰʘʨʠʢʘʤʠ 6. ʇʣʘʥʝʪʘʨʥʳʡ ʨʝʜʫʢʪʦʨ 3 ʪʘʢ ʞʝ ʨʘʟʤʝʱʝʥ ʚ 

ʢʦʨʧʫʩʝ, ʢʦʪʦʨʳʡ ʯʝʨʝʟ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʱʠʪ ʩʦʝʜʠʥʝʥ ʩ ʜʚʠʛʘʪʝ-

ʣʝʤ 2. ɻʘʡʢʦʚʝʨʪ ʩʥʘʙʞʝʥ ʦʩʥʦʚʥʦʡ ʨʫʢʦʷʪʢʦʡ 45 ʩ ʧʫʩʢʦʚʳʤ 

ʢʨʶʯʢʦʤ 46 ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʲʝʤʥʦʡ ʨʫʢʦʷʪʢʦʡ 44. ʀʟʤʝʨʝʥʠʝ 

ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʨʝʟʴʙʦʚʦʡ ʜʝʪʘʣʠ (ʫʛʣʘ ʟʘʪʷʞʢʠ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʙʘʟʝ ʧʣʘʥʝʪʘʨʥʦʛʦ ʨʝ-

ʜʫʢʪʦʨʘ ʠ ʤʦʜʫʣʷʮʠʦʥʥʦʛʦ ʜʠʩʢʘ. 
ɺ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨ ʚʭʦʜʠʪ ʚʦʜʠʣʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʜʠʩʢʘ 17, ʞʝ-

ʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʢ ʰʧʠʥʜʝʣʶ 29, ʠ ʦʩʝʡ 19, ʥʘ ʢʦʪʦʨʳʭ ʨʘʩʧʦ-
ʣʦʞʝʥʳ ʩʜʚʦʝʥʥʳʝ ʰʝʩʪʝʨʥʠ 20, 21, ʥʝʧʦʜʚʠʞʥʦʝ ʢʦʣʝʩʦ 22 ʩ 
ʚʥʫʪʨʝʥʥʠʤ ʟʘʮʝʧʣʝʥʠʝʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʝ ʩ ʰʝʩʪʝʨʥʝʡ 20, ʠ 
ʧʦʜʚʠʞʥʦʝ ʟʫʙʯʘʪʦʝ ʢʦʣʝʩʦ 24. ʂ ʢʦʣʝʩʫ 24 ʩʪʝʨʞʥʷʤʠ 25 ʞʝʩʪʢʦ 
ʟʘʢʨʝʧʣʝʥ ʤʦʜʫʣʷʮʠʦʥʥʳʡ ʜʠʩʢ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ï26, 
ʧʣʘʩʪʤʘʩʩʦʚʦʛʦ ï 27 ʜʠʩʢʦʚ. ʄʝʪʘʣʣʠʯʝʩʢʠʡ ʜʠʩʢ ʩʚʷʟʘʥ ʩ ʢʦʥ-
ʪʘʢʪʥʳʤʠ ʰʪʳʨʷʤʠ 28, ʘ ʧʣʘʩʪʤʘʩʩʦʚʳʡ ʜʠʩʢ ʷʚʣʷʝʪʩʷ ʠʟʦʣʷʮʠʦʥ-
ʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʇʨʦʚʦʜʥʠʢʠ 33 ʠ 34 ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠʟ-
ʤʝʨʝʥʠʷ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʰʧʠʥʜʝʣʷ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʢʦʨʧʫʩʥʫʶ ʜʝʪʘʣʴ 
23 ʧʦ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʚʪʫʣʢʘʤ 37, 38 ʠ ʦʢʘʥʯʠʚʘʶʪʩʷ ʢʦʥʪʘʢʪʘʤʠ 
35, 36. ɺ ʤʦʤʝʥʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʥʪʘʢʪʦʚ 35, 36 ʩ ʢʦʥʪʘʢʪʥʳʤ 
ʰʪʳʨʝʤ 28 ʟʘʤʳʢʘʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ ʩʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʷ ʫʛ-
ʣʘ, ʠ ʩʯʝʪʯʠʢ ʠʤʧʫʣʴʩʦʚ ʉʀ ʦʪʩʯʠʪʳʚʘʝʪ ʠʤʧʫʣʴʩʳ. ʇʨʠ ʜʦʩʪʠʞʝ-
ʥʠʠ ʪʨʝʙʫʝʤʦʛʦ ʯʠʩʣʘ ʠʤʧʫʣʴʩʦʚ ʩʨʘʙʘʪʳʚʘʝʪ ʨʝʣʝ ʈ, ʦʪʢʣʶʯʘʶ-
ʱʝʝ ʧʠʪʘʥʠʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 2 ʛʘʡʢʦʚʝʨʪʘ. 

ɻʘʡʢʦʚʝʨʪ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʦʩʣʝ ʟʘʭʚʘʪʘ ʪʦʨ-
ʮʝʚʦʡ ʛʦʣʦʚʢʦʡ 16 ʛʘʡʢʠ (ʙʦʣʪʘ) ʠ ʚʢʣʶʯʝʥʠʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 2 
ʚʨʘʱʝʥʠʝ ʯʝʨʝʟ ʧʣʘʥʝʪʘʨʥʳʡ ʨʝʜʫʢʪʦʨ 3 ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʚʘʣ 4 ʢ ʙʦʡ-
ʢʫ 7, ʘ ʜʘʣʝʝ ʯʝʨʝʟ ʥʘʢʦʚʘʣʴʥʶ 11, ʢʫʣʘʯʢʠ 9, ʢʦʪʦʨʦʡ ʩʮʝʧʣʝʥʳ 
ʤʝʞʜʫ ʩʦʙʦʡ ʩ ʢʫʣʘʯʢʘʤʠ 10 ʠ ʚʨʘʱʘʶʪʩʷ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ. ɺʨʘ-
ʱʝʥʠʝ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʰʧʠʥʜʝʣʴ 29 ʢ ʨʝʟʴʙʦʚʦʡ ʜʝʪʘʣʠ. ʇʨʠ ʤʘʣʦʤ 
ʤʦʤʝʥʪʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʩʷ ʩʠʩʪʝʤʘ ʚʨʘʱʘʝʪʩʷ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ. 

ʂʘʢ ʪʦʣʴʢʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʨʝʟʴʙʦʚʦʡ ʧʘʨʝ ʧʨʝʚʳʩʠʪ ʚʝʣʠ-
ʯʠʥʫ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʩʠʣʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 
ʩʞʘʪʠʷ ʧʨʫʞʠʥʳ 8, ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʩʧʠʨʘʣʴʥʳʭ ʢʘʥʘʚʦʢ 5 ʠ ʢʫʣʘʯ-
ʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 47, ʙʦʝʢ 7 ʥʘʯʠʥʘʝʪ ʦʪʩʪʘʚʘʪʴ ʚʦ ʚʨʘʱʘʪʝʣʴʥʦʤ 
ʜʚʠʞʝʥʠʠ ʦʪ ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʘ 4, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
ʰʘʨʠʢʦʚ 6, ʢʘʥʘʚʦʢ 5 ʠ ʢʫʣʘʯʢʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 47 ʧʝʨʝʤʝʱʘʝʪʩʷ 
ʚ ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʰʧʠʥʜʝʣʷ-ʥʘʢʦʚʘʣʴʥʠ 11, ʩʞʠʤʘʷ ʧʨʫʞʠ-



46 
 

ʥʫ 8. ʆʩʝʚʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʙʦʡʢʘ 7 ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 
ʥʝ ʨʘʩʮʝʧʷʪʩʷ ʨʘʙʦʯʠʝ ʢʫʣʘʯʢʠ 9 ʠ 10. ʇʦʩʣʝ ʨʘʩʮʝʧʣʝʥʠʷ ʢʫʣʘʯ-
ʢʦʚ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʫʞʠʥʳ 8 ʚʨʘʱʘʶʱʠʡʩʷ ʙʦʝʢ 7 ʧʝʨʝʤʝʱʘʝʪʩʷ 
ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʰʧʠʥʜʝʣʶ-ʥʘʢʦʚʘʣʴʥʝ 11 ʠ ʟʘʧʘʜʘʝʪ ʩʚʦʠʤʠ ʨʘ-
ʙʦʯʠʤʠ ʢʫʣʘʯʢʘʤʠ 9 ʤʝʞʜʫ ʨʘʙʦʯʠʤʠ ʢʫʣʘʯʢʘʤʠ 10 ʰʧʠʥʜʝʣʷ-
ʥʘʢʦʚʘʣʴʥʠ 11. ʇʨʠ ʵʪʦʤ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʚʨʘʱʘʶʱʝʛʦʩʷ 
ʙʦʡʢʘ 7, ʚ ʢʦʪʦʨʫʶ ʧʨʝʦʙʨʘʟʦʚʘʣʘʩʴ ʨʘʙʦʪʘ ʜʚʠʛʘʪʝʣʷ 2 ʠ ʥʘʢʦʧ-
ʣʝʥʥʘʷ ʨʘʙʦʪʘ ʩʠʣʳ ʦʪ ʜʝʬʦʨʤʘʮʠʠ ʧʨʫʞʠʥʳ 8, ʧʦʩʨʝʜʩʪʚʦʤ ʚʨʘ-
ʱʘʪʝʣʴʥʦʛʦ ʫʜʘʨʘ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʰʧʠʥʜʝʣʴ-ʥʘʢʦʚʘʣʴʥʶ 11 ʠ ʯʝʨʝʟ 
ʪʦʨʮʝʚʫʶ ʛʦʣʦʚʢʫ 16 ʢ ʟʘʪʷʛʠʚʘʝʤʦʤʫ ʩʦʝʜʠʥʝʥʠʶ, ʛʜʝ ʧʨʝʦʙʨʘʟʦ-
ʚʳʚʘʝʪʩʷ ʚ ʨʘʙʦʪʫ ʟʘʪʷʞʢʠ. ɹʦʝʢ 7 ʠ ʰʧʠʥʜʝʣʴ-ʥʘʢʦʚʘʣʴʥʷ 11 ʥʘ-
ʭʦʜʷʪʩʷ ʚ ʢʦʥʪʘʢʪʝ ʜʦ ʧʦʣʥʦʛʦ ʟʘʪʦʨʤʘʞʠʚʘʥʠʷ. ʇʦʩʣʝ ʵʪʦʛʦ ʙʦʝʢ 7 
ʠ ʰʧʠʥʜʝʣʴ-ʥʘʢʦʚʘʣʴʥʷ 11 ʨʘʩʮʝʧʣʷʶʪʩʷ, ʠ ʦʧʠʩʘʥʥʳʡ ʧʨʦʮʝʩʩ 
ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʚʪʦʨʷʝʪʩʷ. 

ɺ ʤʦʤʝʥʪ ʧʝʨʚʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʙʦʡʢʘ 7 ʦʥ ʩʚʦʝʡ ʢʦʥʠʯʝʩʢʦʡ 
ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʢʫʣʘʯʦʢ 40, ʢʦʪʦʨʳʡ ʟʘʤʳʢʘʝʪ ʥʦʨ-
ʤʘʣʴʥʦ ʨʘʟʦʤʢʥʫʪʳʡ ʢʦʥʪʘʢʪ 42, ʧʦʜʘʚʘʷ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ ʚ 
ʮʝʧʴ ʩʯʝʪʯʠʢʘ ʠʤʧʫʣʴʩʦʚ ʉʀ ʠ ʨʝʣʝ ʈ. ʇʨʠ ʫʜʘʨʝ ʙʦʡʢʘ 7 ʦ ʰʧʠʥ-
ʜʝʣʴ-ʥʘʢʦʚʘʣʴʥʶ 11 ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʰʧʠʥʜʝʣʴ 29, ʟʘʪʷʛʠʚʘʷ ʨʝʟɹ -
ʙʦʚʫʶ ʜʝʪʘʣʴ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨ 18 ʯʝʨʝʟ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʝ ʚʦʜʠʣʘ 17 ʩʦ ʰʪʳʨʷʤʠ 19 ʠ ʰʝʩʪʝʨʥʠ 20 ʩ ʥʝʧʦʜʚʠʞʥʳʤ ʢʦ-
ʣʝʩʦʤ 22, ʰʝʩʪʝʨʥʠ 21 ʩ ʢʦʣʝʩʦʤ 24 ʯʝʨʝʟ ʩʪʝʨʞʥʠ 25 ʧʦʚʦʨʘʯʠʚʘʝʪ 
ʤʦʜʫʣʴʥʳʡ ʜʠʩʢ 26, 27. ʇʨʠ ʧʦʚʦʨʦʪʝ ʤʦʜʫʣʴʥʦʛʦ ʜʠʩʢʘ ʢʦʥʪʘʢʪʘ-
ʤʠ 35, 36 ʯʝʨʝʟ ʢʦʥʪʘʢʪʥʳʝ ʰʪʳʨʠ 28 ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʳʢʘʥʠʝ ʵʣʝʢ-
ʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʧʠʪʘʥʠʷ: ʨʝʣʝ ʠ ʩʯʝʪʯʠʢʘ ʠʤʧʫʣʴʩʦʚ ʉʀ, ʦʪʩʯʠʪʳ-
ʚʘʝʪ ʧʝʨʚʳʡ ʠʤʧʫʣʴʩ. ʇʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʙʦʡʢʘ 7 
ʩʦ ʰʧʠʥʜʝʣʝʤ-ʥʘʢʦʚʘʣʴʥʝʡ 11 ʥʘʙʠʨʘʝʪʩʷ ʪʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʠʤʧʫʣʴʩʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʫʝʤʦʤʫ ʫʛʣʫ ʟʘʪʷʞʢʠ ʨʝʟʴʙʦʚʳʭ 
ʩʦʝʜʠʥʝʥʠʡ. ʉʨʘʙʘʪʳʚʘʝʪ ʨʝʣʝ ʈ, ʦʪʢʣʶʯʘʷ ʜʚʠʛʘʪʝʣʴ 2. ɼʣʷ ʧʨʠ-
ʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʷ ʫʛʣʘ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʧʝʨʘʪʦʨ 
ʥʘʞʠʤʘʝʪ ʢʥʦʧʢʫ 43. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʛʘʡʢʦʚʝʨʪʘ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʪʦʯ-

ʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʟʘʪʷʞʢʠ ʙʦʣʪʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʠ ʩʙʦʨʢʝ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʤʘʰʠʥ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʝʛʦ ʚʥʝʜʨʝʥʠʝ ʫʤʝʥʴ-

ʰʠʪ ʜʦʣʶ ʨʫʯʥʦʛʦ ʪʨʫʜʘ, ʫʚʝʣʠʯʠʪ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪ ʠ ʫʜʝʰʝʚʠʪ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʥʝʯʥʦʛʦ ʪʦʚʘʨʘ. 
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ʆʇʈɽɼɽʃɽʅʀɽ ɻʀɼʈɸɺʃʀʏɽʉʂʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 

ɿɸʇʆʈʅʆ-ʈɸʉʇʈɽɼɽʃʀʊɽʃʔʅʆʁ ʇʅɽɺʄʆɸʈʄɸʊʋʈʓ 

ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʏʀʉʃɽʅʅʆɻʆ ʕʂʉʇɽʈʀʄɽʅʊɸ 

 

ʉʤʠʨʥʦʚ ʄ.ɼ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʍʘʣʘʪʦʚ ɽ.ʄ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ɻʠʜʨʘʚʣʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʧʦʨʥʦʛʦ ʧʥʝʚʤʦʢʣʘʧʘʥʘ 

ʦʪʨʘʞʘʝʪ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʧʦʪʦʢʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ, ʜʚʠʞʫʱʝʛʦʩʷ ʧʦ 

ʢʘʥʘʣʫ ʫʩʪʨʦʡʩʪʚʘ, ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʧʨʝʧʷʪʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʧʦʪʦʢ 

ʚʩʪʨʝʯʘʝʪ ʥʘ ʩʚʦʝʤ ʧʫʪʠ, ʥʘʧʨʠʤʝʨ, ʚʥʝʟʘʧʥʳʝ ʩʫʞʝʥʠʷ ʠ ʨʘʩʰʠʨʝ-

ʥʠʷ, ʧʦʚʦʨʦʪʳ, ʟʘʟʦʨʳ ʨʘʟʣʠʯʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. 
ʗʚʣʷʷʩʴ ʯʘʩʪʴʶ ʣʠʥʠʡ ʩʠʩʪʝʤ ʛʘʟʦʩʥʘʙʞʝʥʠʷ (ʉɻʉ) ʟʘʧʦʨʥʳʝ 

ʧʥʝʚʤʦʢʣʘʧʘʥʳ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʧʦʪʝʨʠ ʜʘʚʣʝʥʠʷ ʚ ʣʠʥʠʷʭ ʠ ʚ ʠʭ 
ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʟʥʘʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢ ʟʘʧʦʨʥʳʭ ʧʥʝʚʤʦʢʣʘʧʘʥʦʚ ʚʘʞʥʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 
ʉɻʉ [1]. 

ɻʠʜʨʘʚʣʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʧʦʨʥʦʛʦ ʧʥʝʚʤʦʢʣʘʧʘʥʘ 
ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

ɺ ʯʘʩʪʥʦʤ ʚʠʜʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʚʠʩʠ-
ʤʦʩʪʴ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʦʪ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ. ɿʘʚʠʩʠʤʦʩʪʴ ʩʦ-
ʦʪʚʝʪʩʪʚʫʝʪ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʨʘ-
ʙʦʯʝʡ ʩʨʝʜʳ ʥʘ ʚʭʦʜʝ ʠʟʜʝʣʠʷ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʷʚ-
ʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʠ ʚʷʟʢʦʩʪʠ). 
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ʏʘʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʚʠʜʝ ʪʦʯʝʯʥʳʭ ʟʥʘʯʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʚ ʢʘʪʘʣʦʛʝ ʬʠʨʤʳ Camozzi 
ʧʨʠʚʦʜʠʪʩʷ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ KV. 

ʊʘʢʞʝ ʢ ʯʘʩʪʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʦʤʦ-
ʛʨʘʤʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʥʘ ʫʩʪʨʦʡʩʪʚʝ 
ʧʨʠ ʟʘʜʘʥʥʦʤ ʦʙʲʝʤʥʦʤ ʨʘʩʭʦʜʝ, ʪʠʧʦʨʘʟʤʝʨʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʪʝʧʝ-
ʥʠ ʦʪʢʨʳʪʠʷ ʝʛʦ ʟʘʪʚʦʨʘ.  

ɺ ʦʙʦʙʱʸʥʥʦʤ ʚʠʜʝ, ʪ.ʝ. ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʨʘʙʦʯʝʡ 
ʩʨʝʜʳ ʠ ʦʪ ʟʥʘʯʝʥʠʡ ʝʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʚʭʦʜʝ ʫʩʪʨʦʡʩʪʚʘ, ʛʠʜʨʘʚʣʠ-
ʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʧʦʨʥʦʛʦ ʧʥʝʚʤʦʢʣʘʧʘʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ 
ʚʠʜʝ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 
ʦʪ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ. ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʜʣʷ ʚʝʥ-
ʪʠʣʷ (ʟʘʧʦʨʥʦʛʦ ʧʥʝʚʤʦʢʣʘʧʘʥʘ ʩ ʨʫʯʥʳʤ ʧʨʠʚʦʜʦʤ) ɸɺ-027 ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʂɹ çɸʨʤʘʪʫʨʘè. 

 
ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʥʝʚ-

ʤʦʢʣʘʧʘʥʘ ɸɺ-027 ʦʪ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ [2]: 

1 ï ʧʦʪʝʨʠ ʜʘʚʣʝʥʠʷ ʦʪʥʝʩʝʥʳ ʢ ʩʢʦʨʦʩʪʠ ʥʘ ʚʭʦʜʝ ʠʟʜʝʣʠʷ; 2 ï ʧʦʪʝʨʠ 

ʜʘʚʣʝʥʠʷ ʦʪʥʝʩʝʥʳ ʢ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʢʣʘʧʘʥʘ 
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ʅʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʦʡ ʠʟ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʷʚʣʷʝʪʩʷ ʬʦʨʤʘ ʚ ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ. ʀʤʝʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚ 

ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ ʚʩʝʛʜʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʣʶʙʫʶ ʯʘʩʪʥʫʶ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʫ, ʟʥʘʷ ʢʦʥʩʪʨʫʢʮʠʶ ʫʩʪʨʦʡʩʪʚʘ, ʚʠʜ ʠ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʯʝʡ 

ʩʨʝʜʳ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ ʠʤʝʶʪ ʰʠʨʦʢʫʶ ʦʙʣʘʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ, ʪ.ʢ. ʦʭʚʘʪʳʚʘʶʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ.  

ʂʨʦʤʝ ʪʦʛʦ, ʟʘʧʦʨʥʳʝ ʧʥʝʚʤʦʢʣʘʧʘʥʘ ʉɻʉ ʨʘʙʦʪʘʶʪ ʚ ʰʠʨʦ-

ʢʦʤ ʜʠʘʧʘʟʦʥʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʪʦʢʘ (ʜʘʚʣʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʢʦʨʦ-

ʩʪʠ ʧʦʪʦʢʘ). ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚ ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʯʘ-

ʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʭʚʘʪʳʚʘʝʪ ʚʝʩʴ ʵʪʦʪ ʜʠʘʧʘʟʦʥ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʨʘʩ-

ʯʝʪʥʘʷ ʩʭʝʤʘ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʟʘʧʦʨʥʦʛʦ ʧʥʝʚʤʦʢʣʘʧʘʥʘ ɸɺ-027 (ʨʠʩ. 2). 

 

 
 

ʈʠʩ. 2. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʩʭʝʤʳ ʠʩʧʳʪʘʥʠʡ ʟʘʧʦʨʥʦʛʦ 

ʧʥʝʚʤʦʢʣʘʧʘʥʘ ɸɺ-027 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʟʘʧʦʨʥʦ-

ʛʦ ʧʥʝʚʤʦʢʣʘʧʘʥʘ ɸɺ-027 ʩʦʩʪʦʠʪ ʠʟ: 

ī ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʚʠʞʝʥʠʷ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ï ʫʨʘʚʥʝ-

ʥʠʷ ʅʘʚʴʝ-ʉʪʦʢʩʘ; 

ī ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʦʪʨʘʞʘʶʱʘʷ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ 

ʵʥʝʨʛʠʠ ʚ ʪʝʨʤʠʯʝʩʢʦʡ ʬʦʨʤʝ (ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʪʝʧʣʦʧʝʨʝʥʦʩ); 

ī ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ; 
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ī ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʨʘʙʦʯʝʡ ʩʨʝʜʳ; 

ī ʨʘʩʯʝʪʥʘʷ ʩʝʪʢʘ; 

ī ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ; 

ī ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ; 

ī ʘʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ. 

ɻʨʘʬʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ 1 ʠ 2 (ʨʠʩ. 1) ʙʳʣʠ ʦʮʠʬʨʦʚʘʥʳ ʠ 

ʜʣʷ ʥʠʭ ʩʦʩʪʘʚʣʝʥʳ ʪʘʙʣʠʯʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʠʜʨʘʚ-

ʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ (ʪʘʙʣʠʮʘ 1), ʢʦʪʦ-

ʨʳʝ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪ ʜʘʥʥʳʝ ʢʨʠʚʳʝ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 1%. 

 

ʊʘʙʣʠʮʘ 1 

Re 855397 1261806 1681435 2160768 2485298 2882751 2987232 

ɕ1 2,007 1,985 1,965 1,948 1,941 1,938 1,937 

ɕ 2,004 1,979 1,957 1,938 1,925 1,913 1,91 

 

ʀʟ ʜʘʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʩʦʩʪʘʚʣʝʥʳ ʚʘʨʠʘʥʪʳ ʯʠʩʣʝʥʥʦʛʦ 
ʵʢʩʧʝʨʠʤʝʥʪʘ (ʪʘʙʣʠʮʘ 2) ʧʨʠ ʜʦʧʫʱʝʥʠʷʭ ʦ ʪʦʤ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ 
ʧʦʩʪʦʷʥʥʘ ʠ ʨʘʚʥʘ ʧʣʶʩ 20 

0
C ʠ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ 

ʨʘʚʥʘ 50 ʤ/ʩ. 
 

ʊʘʙʣʠʮʘ 2  

ɺʘʨʠʘʥʪ 1 2 3 4 5 6 7 

Re 855397 1261806 1681435 2160768 2485298 2882751 2987232 

p, ʄʇʘ 2,65 3,96 5,33 7,06 8,26 9,8 10,23 

ɟ, ʢʛ/ʤ
3 

31,75 47,57 64,57 85,06 99,49 117,9 123 

ɖ, 10
-7
 ʇʘĀʩ 186 188,8 192 196,8 200,2 204,5 205,9 

Vmas, 

ʢʛ/(ʤ
2
Āʩ) 

1560 2301 3067 3941 4533 5258 5451 

T, 
0
C 20 

Vʚʭ, ʤ/ʩ 50 

ɼʣʷ ʦʜʥʦʛʦ ʠʟ ʚʘʨʠʘʥʪʦʚ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʪʨʘʙʦʪʢʘ ʮʠʬʨʦ-
ʚʦʡ ʤʦʜʝʣʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʩʯʝʪ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʪʘʙʣʠʮʘ 3).  
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ʊʘʙʣʠʮʘ 3  

ʇʘʨʘʤʝʪʨ ɺʘʨʠʘʥʪʳ ʟʥʘʯʝʥʠʡ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ 0,00248; 0,0124; 0,0248; 0,0496 

ʄʘʩʰʪʘʙ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ 0,00007; 0,00035; 0,0007; 0,0014 

ʄʝʪʦʜ ʨʘʟʨʝʰʝʥʠʷ ʧʨʠʧʦʚʝʨʭ-
ʥʦʩʪʥʦʛʦ ʩʣʦʷ 

ʘʜʘʧʪʘʮʠʷ; ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʘʷ 
ʩʝʪʢʘ 

ʂʦʣʠʯʝʩʪʚʦ ʩʣʦʝʚ ʧʨʠʧʦʚʝʨʭʥʦ-
ʩʪʥʦʡ ʩʝʪʢʠ 

5; 10 

ʈʘʟʤʝʨ ʷʯʝʝʢ, ʤ 0,0004; 0,0005 

ʇʦʩʣʝ ʦʪʨʘʙʦʪʢʠ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʢʦʤʝʥ-

ʜʘʮʠʠ ʠ ʜʣʷ ʚʘʨʠʘʥʪʦʚ 1-7 ʪʘʙʣʠʮʳ 2 ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʨʠʩ. 3).  

 

 
 

ʈʠʩ.3. ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʥʝʚ-

ʤʦʢʣʘʧʘʥʘ ɸɺ-027 ʦʪ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ ʜʣʷ ʧʦʪʝʨʴ ʜʘʚʣʝʥʠʷ ʦʪʥʝʩʝʥʥʳʭ 

ʢ ʩʢʦʨʦʩʪʠ ʥʘ ʚʭʦʜʝ ʠʟʜʝʣʠʷ: 

1 ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ; 2 ï ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚʦ FlowVision 

 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʟʥʘʯʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘ-

ʪʝ ʯʠʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʝ 

ʙʦʣʴʰʝ 6%. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1 ɻʆʉʊ ʈ 55508-2013. ɸʨʤʘʪʫʨʘ ʪʨʫʙʦʧʨʦʚʦʜʥʘʷ. ʄʝʪʦʜʠʢʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ï 

ɺʚʝʜ. 2014-02-01. ï ʄ.: ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ,2014. ï38ʩ. 

2 ʉʧʨʘʚʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤ 

ʠʟʜʝʣʠʡ ʧʥʝʚʤʦʘʨʤʘʪʫʨʳ, ï ʂʦʚʨʦʚ: ʂɹ çɸʨʤʘʪʫʨʘè. 1970. ï 42 ʩ. 

 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʇʃɸɺʅʆʉʊʀ ɼɺʀɾɽʅʀʗ ɺ ʄɸʐʀʅɸʍ 

 

ɸʚʨʘʤ ɽ.ɺ.,ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ɼʘʨʰʪ ʗ.ɸ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʣʘʚʥʦʩʪʴ ʥʫʞʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʯʪʦ ʪʘʢʦʝ 

ʧʣʘʚʥʦʩʪʴ ʚʦ ʚʩʝʭ ʧʨʠʚʦʜʘʭ, ʢʘʢ ʝʸ ʦʮʝʥʠʚʘʪʴ. 

ɺ ʤʝʭʘʥʠʯʝʩʢʦʤ ʨʝʜʫʢʪʦʨʝ ʧʣʘʚʥʦʩʪʴ ï ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ ʦʩʪʘ-

ʥʦʚʦʢ ʚʳʭʦʜʥʦʛʦ ʟʚʝʥʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘ-

ʪʝʣʷ, ʪʦ ʝʩʪʴ ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʰʠʥʳ ʢ ʩʤʷʛʯʝʥʠʶ ʠ ʧʦʛʣʦʱʝʥʠʶ 

ʨʝʟʢʠʭ ʪʦʣʯʢʦʚ, ʫʜʘʨʦʚ ʠ ʚʠʙʨʘʮʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠ-

ʞʝʥʠʷ ʤʘʰʠʥʳ [1]. 

ɺ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʨʝʜʫʢʪʦʨʝ ï ʧʣʘʚʥʦʩʪʴ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʠʩʣʦʤ ʫʩʪʦʡʯʠʚʳʭ ʩʢʦʨʦʩʪʝʡ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʜʘʥ-

ʥʦʤ ʜʠʘʧʘʟʦʥʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʇʣʘʚʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʧʦʢʘʟʘʪʝʣʷʤʠ: 

ʘ) ʢʦʵʬʬʠʮʠʝʥʪ ʧʣʘʚʥʦʩʪʠ 

kʧʣ = ɤi / (ɤi ï 1);                                    (1) 

ʙ) ʩʢʘʯʦʢ ï ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʝʜʥʠʤʠ ʩʢʦʨʦʩʪʷʤʠ 

ɤi ï ɤi-1.                                            (2) 

ʇʣʘʚʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʩʢʦʨʦʩʪʠ. ʅʘʠʤʝʥʴʰʫʶ ʧʣʘʚʥʦʩʪʴ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚ ʵʣʝʢʪʨʦʧʨʠ-

ʚʦʜʘʭ ʩ ʤʥʦʛʦʩʢʦʨʦʩʪʥʳʤʠ ʘʩʠʥʭʨʦʥʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ. ʉʘʤʦʡ ʚʳ-

ʩʦʢʦʡ ʧʣʘʚʥʦʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʚ ʜʚʠʛʘʪʝʣʷʭ ʧʦ-

ʩʪʦʷʥʥʦʛʦ ʪʦʢʘ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʣʘʚʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ 

ʩʭʝʤʥʦʛʦ ʨʝʰʝʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʪʦʢ ʚ ʦʙʤʦʪʢʝ ʚʦʟʙʫʞʜʝʥʠʷ ʚ 
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ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʭʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ 

ʧʣʘʚʥʦ ʠʣʠ ʩʪʫʧʝʥʯʘʪʦ. 

ʇʣʘʚʥʳʡ ʧʝʨʝʭʦʜ ʩ ʦʜʥʦʡ ʩʢʦʨʦʩʪʠ ʥʘ ʜʨʫʛʫʶ ʚʦ ʤʥʦʛʠʭ 

ʩʣʫʯʘʷʭ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʠʤʝʥʥʦ ʧʦ-

ʵʪʦʤʫ ʧʨʠʭʦʜʠʪʩʷ ʠʜʪʠ ʥʘ ʫʩʣʦʞʥʝʥʠʝ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ, ʯʪʦʙʳ 

ʫʣʫʯʰʠʪʴ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ [2]. 

ɺ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʨʝʜʫʢʪʦʨʝ ï ʧʣʘʚʥʦʩʪʴ ʭʦʜʘ ʦʮʝʥʠʚʘʶʪ ʧʦ 

ʚʣʠʷʥʠʶ ʢʦʣʝʙʘʥʠʡ ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. 

ʆʩʥʦʚʥʳʤʠ ʦʮʝʥʦʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʣʘʚʥʦʩʪʠ ʭʦʜʘ ʷʚʣʷʶʪʩʷ: 

ʘʤʧʣʠʪʫʜʘ, ʯʘʩʪʦʪʘ, ʩʢʦʨʦʩʪʴ ʠ ʫʩʢʦʨʝʥʠʝ ʢʦʣʝʙʘʥʠʡ, ʢʦʪʦʨʳʤ 

ʧʦʜʚʝʨʞʝʥ ʦʧʝʨʘʪʦʨ ʤʘʰʠʥʳ ʠ ʝʝ ʧʘʩʩʘʞʠʨʳ ʧʨʠ ʜʚʠʞʝʥʠʠ. ʍʦ-

ʨʦʰʘʷ ʧʣʘʚʥʦʩʪʴ ʭʦʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʢʦʣʝʙʘʥʠʷ-

ʤʠ, ʩ ʯʘʩʪʦʪʦʡ 1ï1,5 ɻʮ. ʆʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʝʥ 

ʢ ʚʝʨʪʠʢʘʣʴʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 4ï8 ɻʮ ʠ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʳʤ ʚ ʜʠʘʧʘʟʦʥʝ 1ï2 ɻʮ.  

ʅʠʟʢʦʯʘʩʪʦʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚʦʟʥʠʢʘʶʪ ʦʪ ʥʝʨʦʚʥʦʩʪʠ ʧʫʪʠ, ʘ 

ʚʠʙʨʘʮʠʠ ï ʦʪ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʳʭ ʩʠʣ ʠʥʝʨʮʠʠ ʜʚʠʛʘʪʝʣʷ ʠ ʦʧʨʦʢʠ-

ʜʳʚʘʶʱʝʛʦ ʨʝʘʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʘ ʛʘʟʦʚʳʭ ʩʠʣ ʚ ʮʠʣʠʥʜʨʘʭ ʜʚʠʛʘʪʝʣʷ. 

ʀʟ-ʟʘ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʝʨʦʚʥʦʩʪʝʡ ʥʘ ʧʦʣʷʭ ʠ ʜʦʨʦʛʘʭ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʦ ʘʤʧʣʠʪʫʜʝ ʠ ʯʘʩʪʦʪʝ ʥʦʩʷʪ ʩʣʫʯʘʡʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʘ ʚʠʙʨʘʮʠʠ ʷʚʣʷʶʪʩʷ ʛʘʨʤʦʥʠʯʝʩʢʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ [3]. 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʤ ʨʝʜʫʢʪʦʨʦʤ ʥʘʟʳʚʘʶʪ ʪʝʭʥʠʢʫ, ʧʨʝʦʙʨʘʟʫʶ-

ʱʫʶ ʚʳʩʦʢʦʝ ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʚʨʘʱʝʥʠʷ ʚʭʦʜʥʦʛʦ ʚʘʣʘ ʚ ʙʦʣʝʝ ʤʘ-

ʣʦʝ ʥʘ ʚʳʭʦʜʝ, ʫʚʝʣʠʯʠʚʘʷ ʧʨʠ ʵʪʦʤ ʚʨʘʱʝʥʠʝ. ʋʩʪʨʦʡʩʪʚʦ, ʬʫʥʢʮʠʦ-

ʥʠʨʫʶʱʝʝ ʚ ʨʝʞʠʤʝ ʧʦʚʳʰʝʥʥʦʡ ʩʢʦʨʦʩʪʥʦʡ ʥʘʛʨʫʟʢʠ (ʚ ʩʨʝʜʥʝʤ ʦʪ 

15 ʜʦ 85 ʪʳʩʷʯ ʧʦʚʦʨʦʪʦʚ ʚ 60 ʩʝʢʫʥʜ), ʥʘʟʳʚʘʝʪʩʷ ʪʫʨʙʦʨʝʜʫʢʪʦʨʦʤ. 

ɺ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʨʝʜʫʢʪʦʨʝ ʧʣʘʚʥʦʩʪʴ ʵʪʦ ï ʙʝʩʩʪʫʧʝʥʯʘʪʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʟʚʝʥʘ. ʅʘʧʨʠʤʝʨ, ʚ 

ʘʢʩʠʘʣʴʥʳʭ ʨʝʜʫʢʪʦʨʘʭ ʧʣʘʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʚʝʣʠʯʠʥʝ ʣʶʬʪʘ 

(ʰʝʚʝʣʷʪ ʣʶʣʴʢʫ ʠ ʩʤʦʪʨʷʪ ʥʘ ʚʘʣ ʤʦʪʦʨʘ, ʢʦʛʜʘ ʦʥ ʥʘʯʥʝʪ ʩʚʦʸ 

ʜʚʠʞʝʥʠʝ ʠ ʧʦ ʫʛʣʫ ʦʪʢʣʦʥʝʥʠʷ ʧʦʥʠʤʘʶʪ ʢʘʢʦʚ ʣʶʬʪ) [4]. 

ʇʨʠ ʧʦʠʩʢʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʷ ʧʣʘʚʥʦʩʪʴ, ʚʦʟʥʠʢʘʝʪ ʚʦ-

ʧʨʦʩ, ʘ ʢʘʢ ʵʪʫ ʧʣʘʚʥʦʩʪʴ ʠʟʤʝʨʷʪʴ ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʨʝʜʫʢʪʦʨʝ. ʗ 

ʧʨʝʜʣʘʛʘʶ ʧʦ ʢʦʩʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ (ʜʨʝʙʝʟʞʘʥʠʝ, ʰʫʤ, ʚʠʙʨʘʮʠʠ) 

ʧʣʘʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʪʴ ʚʠʙʨʦʘʥʘʣʠʟʘʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʚʠʙʨʦʩʢʦʨʦʩʪʠ, ʘʤʧʣʠʪʫʜʳ ʠ ʯʘʩʪʦʪʳ 

ʩʠʥʫʩʦʠʜʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ. 
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ʅʘʠʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʠ ʚʠʙʨʦʘʥʘʣʠʟʘʪʦʨ ʧʦʣʫʯʠʣ ʧʨʠ ʜʠ-

ʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʧʦʜʰʠʧʥʠʢʦʚ ʢʘʯʝʥʠʷ. ʊʘʢʞʝ ʚʠʙʨʘʮʠʦʥʥʳʡ ʤʝ-

ʪʦʜ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʚʠʙʨʦʠʩʧʳʪʘʥʠʠ ʠʟʜʝʣʠʡ ʠ ʜʠʘʛʥʦ-

ʩʪʠʢʝ ʢʦʣʸʩʥʦ-ʨʝʜʫʢʪʦʨʥʳʭ ʙʣʦʢʦʚ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨ-

ʪʝ. 

ʉ ʧʦʤʦʱʴʶ ʚʠʙʨʦʘʥʘʣʠʟʘʪʦʨʘ ʧʦʣʫʯʘʶʪʩʷ ʛʨʘʬʠʢʠ. ʏʪʦʙʳ 

ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʥʠʤʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʨʝʜʫʢ-

ʪʦʨ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʨʝʜʣʘʛʘʶ 

ʧʨʦʚʝʩʪʠ ʚʠʙʨʦʘʥʘʣʠʟ ʵʪʘʣʦʥʥʦʛʦ ʨʝʜʫʢʪʦʨʘ, ʧʦʩʣʝ ʯʝʛʦ ʩʨʘʚʥʠʪʴ 

ʠʭ ʛʨʘʬʠʢʠ ʠ ʧʦ ʦʪʢʣʦʥʝʥʠʷʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʛʨʘʬʠʢʘ ʦʪ 

ʵʪʘʣʦʥʥʦʛʦ ʧʦʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʨʝʜʫʢʪʦʨ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠʣʠ ʥʝʪ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʛʨʘʬʠʢʦʚ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʠ ʜʨʫʛʠʝ ʚʦʧʨʦ-

ʩʳ, ʪʘʢ ʢʘʢ ʥʘ ʛʨʘʬʠʢʝ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʩʦʚʝʨʰʝʥʥʦ ʠʥʳʝ ʦʪʢʣʦʥʝ-

ʥʠʷ ʦʪ ʩʠʥʫʩʥʦʛʦ ʩʠʛʥʘʣʘ.  

ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʠ ʣʶʬʪʳ ʚ ʟʫʙʯʘʪʦʤ ʟʘʮʝʧʣʝʥʠʠ, ʥʝ ʩʦʙʣʶʜʝʥʘ 

ʪʦʯʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʬʠʣʷ ʟʫʙʘ, ʟʘʣʠʧʘʥʠʝ ʧʣʘʩʪʠʥ ʠ ʜʨʫʛʦʝ. 

ɼʣʷ ʧʦʥʠʤʘʥʠ̫ ʛʨʘʬʠʢʘ ʩ ʪʘʢʠʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ, ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʪʘʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ʀ ʧʦʣʫʯʠʪʴ ʠʭ ʛʨʘʬʠʢʠ, 

ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʫʜʦʙʥʝʝ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʚʦʟʥʠʢʰʠʝ 

ʧʨʦʙʣʝʤʳ ʚ ʨʝʜʫʢʪʦʨʝ. 

ʏʪʦʙʳ ʧʨʦʚʝʩʪʠ ʚʩʝ ʵʪʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʷ ʧʨʝʜʣʘʛʘʶ ʚʩʸ ʵʪʦ 

ʧʨʦʤʦʜʝʣʠʨʦʚʘʪʴ, ʯʝʤ ʷ ʠ ʩʦʙʠʨʘʶʩʴ ʟʘʥʠʤʘʪʴʩʷ ʚ ʩʚʦʝʡ ʥʘʫʯʥʦʡ 

ʨʘʙʦʪʝ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʄɽʊʆɼʀʏɽʉʂʆɽ ʆɹɽʉʇɽʏɽʅʀɽ ʂʆʄʇʃɽʂʉɸ  

ʃɸɹʆʈɸʊʆʈʅʓʍ ʈɸɹʆʊ 

ʅɸ ʆʉʅʆɺɽ ʋʏɽɹʅʆɻʆ ʉʊɽʅɼɸ ʇʆ ɻʀɼʈʆʄɽʍɸʅʀʂɽ 

 

ɻʘʙʣʠʥ ʀ.ɺ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʆʚʯʠʥʥʠʢʦʚ ʅ.ɸ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 
ɺ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚʳʧʫ-

ʩʢʥʠʢʘ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ 
ʩʪʘʥʜʘʨʪʘʤʠ, ʚʘʞʥʦʝ ʤʝʩʪʦ ʦʪʚʦʜʠʪʩʷ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʧʨʘʢʪʠʢʫʤʫ. 

ʃʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ 
ʧʨʠʥʮʠʧʦʚ ʜʠʜʘʢʪʠʢʠ - ʧʨʠʥʮʠʧ ʩʚʷʟʠ ʪʝʦʨʠʠ ʩ ʧʨʘʢʪʠʢʦʡ. 

ɼʠʜʘʢʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ: 
1. ʆʙʫʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʫʯʥʳʤ ʠ ʠʤʝʪʴ ʤʠʨʦʚʦʟʟʨʝʥʯʝ-

ʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. 
2. ʆʙʫʯʝʥʠʝ ʜʦʣʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʩʚʷʟʴʶ ʪʝʦʨʠʠ ʩ 

ʧʨʘʢʪʠʢʦʡ. 
3. ʆʙʫʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʛʣʷʜʥʳʤ. 
4. ʆʙʫʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʘʢʪʠʚʥʳʤ ʠ ʩʦʟʥʘʪʝʣʴʥʳʤ. 
5. ʆʙʫʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʫʧʥʳʤ. 
6. ʆʙʫʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ. 
7. ʆʙʫʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʯʥʳʤ. 
ʃʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʧʨʠʟʚʘʥʳ ʦʙʝʩʧʝʯʠʪʴ ʨʝʘʣʠʟʘʮʠʶ ʮʝ-

ʣʦʛʦ ʢʦʤʧʣʝʢʩʘ ʮʝʣʝʡ ʠ ʟʘʜʘʯ: 
1. ʈʘʟʚʠʪʠʝ ʠ ʚʦʩʧʠʪʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʥʘʚʳʢʦʚ ʚʳʩʦʢʦʡ ʢʫʣʴ-

ʪʫʨʳ ʪʨʫʜʘ, ʫʤʝʥʠʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʥʦʚʝʡʰʠʤʠ ʧʨʠ-
ʙʦʨʘʤʠ, ʥʘʚʳʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʚ ʩʨʦʢ, ʵʢʦʥʦʤʥʦʛʦ ʨʘʩʭʦʜʦ-
ʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ; 

2. ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʩʦʩʪʦʷʥʠʷ ʢʦʥ-
ʢʨʝʪʥʦʡ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʡ ʧʨʦʙʣʝʤʳ, ʚʳʧʦʣʥʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 
ʟʘʜʘʥʠʷ ʩ ʦʙʩʫʞʜʝʥʠʝʤ ʧʨʝʜʣʘʛʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʝʛʦ ʨʝʰʝʥʠʷ; 

3. ʇʦʥʠʤʘʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ, ʥʘ ʢʦʪʦʨʳʭ 
ʙʘʟʠʨʫʝʪʩʷ ʜʘʥʥʘʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ, ʩʚʷʟʠ ʪʝʦʨʠʠ ʩ ʧʨʘʢʪʠʢʦʡ; 

4. ʈʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 
ʠ ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʠ ʚ ʭʦʜʝ ʨʝʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ; 

5. ʋʤʝʥʠʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʦʙʦʙʱʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘ-
ʪʳ, ʜʝʣʘʪʴ ʠʟ ʥʠʭ ʣʦʛʠʯʝʩʢʠʝ ʚʳʚʦʜʳ ʠ ʥʘʭʦʜʠʪʴ ʠʤ ʧʨʘʢʪʠʯʝʩʢʦʝ 
ʧʨʠʤʝʥʝʥʠʝ; 



56 
 

6. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʪʝʨʝʩʘ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʧʦʠʩʢʫ, ʵʢʩ-
ʧʝʨʠʤʝʥʪʫ, ʨʘʟʨʘʙʦʪʢʝ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʠ ʧʨʠʙʦʨʦʚ; 

7. ɺʳʨʘʙʦʪʢʘ ʫʤʝʥʠʷ ʯʝʪʢʦ, ʪʦʯʥʦ, ʣʘʢʦʥʠʯʥʦ ʠ ʛʨʘʤʦʪʥʦ 
ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʚʦʠ ʤʳʩʣʠ, ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʥʘʫʯʥʦʡ ʜʠʩʢʫʩʩʠʠ; 

8. ʋʤʝʥʠʝ ʨʫʢʦʚʦʜʠʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʫʯʘ-
ʱʠʭʩʷ ʠ ʥʘʧʨʘʚʣʷʪʴ ʠʭ ʠʥʪʝʨʝʩ ʢ ʪʝʭʥʠʢʝ, ʬʦʨʤʠʨʦʚʘʪʴ ʨʘʮʠʦʥʘʣʠ-
ʟʘʪʦʨʩʢʠʡ ʧʦʜʭʦʜ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʪʝʭʥʦʣʦʛʠʷʤ; 

9. ʋʤʝʥʠʝ ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʯʝʙʥʦʡ, ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʦʡ ʠ ʩʧʨʘ-
ʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ, ʛʨʘʬʠʢʘʤʠ, ʪʘʙʣʠʮʘʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 
ʩʭʝʤʘʤʠ; 

10. ʋʤʝʥʠʝ ʧʦʜʙʠʨʘʪʴ ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʠ 
ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʪʝʤʘʤ ʧʨʦʛʨʘʤʤʳ. 

ɺ ʫʯʝʙʥʳʭ ʧʣʘʥʘʭ ʨʷʜʘ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ, 
ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʂɻʊɸ ʚ ʦʯʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤʘʭ ʦʙʫʯʝʥʠʷ, ʚʘʞʥʦʝ 
ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʜʠʩʮʠʧʣʠʥʳ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʧʝʨʝʯʝʥʴ 
ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ. 

ʊʘʙʣʠʮʘ 1 

 ̄

ʧ/ʧ 
ʅʘʟʚʘʥʠʝ ʜʠʩʮʠʧʣʠʥʳ ʂʘʬʝʜʨʘ ʂʫʨʩ 

ʂʦʣ-ʚʦ ʯʘʩʦʚ 

ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ 

1. ʄʝʭʘʥʠʢʘ ʞʠʜʢʦʩʪʠ ʠ ʛʘʟʘ ɻʇɸ ʠ ɻʇ 2 144 

2. ʊʝʭʥʠʢʦ-ɻ ʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʙʦʯʠʭ ʩʨʝʜ 

ʛʠʜʨʦ - ʠ ʧʥʝʚʤʦʘʛʨʝʛʘʪʦʚ 

ɻʇɸ ʠ ɻʇ 2 72 

3. ɻʠʜʨʦʛʘʟʦʜʠʥʘʤʠʢʘ ɹɾɼ 3 108 

4. ɻʠʜʨʘʚʣʠʢʘ ʊʄʉ 2 108 

5. ɻʠʜʨʘʚʣʠʢʘ ʠ ʛʠʜʨʦʧʥʝʚ-

ʤʦʧʨʠʚʦʜ 
ʅʊʂ 3 180 

 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʢʦʤʧʣʝʢʩʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʙʘʟʝ ʫʯʝʙʥʦʛʦ ʩʪʝʥʜʘ ʧʦ 
ʛʠʜʨʦʤʝʭʘʥʠʢʝ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʪʝʥʜʘ [1] ï ʩʨʝʜʥʠʝ ʩʧʝʮʠʘʣʴʥʳʝ ʠ 
ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ, ʮʝʥʪʨʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦ-
ʪʨʫʜʥʠʢʦʚ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʦʙʫʯʝʥʠʠ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, 
ʩʚʷʟʘʥʥʳʭ ʩ ʛʠʜʨʘʚʣʠʢʦʡ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʥʘ ʩʪʝʥʜʝ, ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʷʪʴ 
ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʦʙʲʸʤʥʳʤ ʩʧʦʩʦʙʦʤ ʩ ʠʩʧʦʣʴ-
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ʟʦʚʘʥʠʝʤ ʤʝʨʥʦʡ ʸʤʢʦʩʪʠ ʠ ʩʝʢʫʥʜʦʤʝʨʘ ʠ ʩ ʧʦʤʦʱʴʶ ʨʘʩʭʦʜʦʤʝʨʘ 
ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʚʳʭʦʜʦʤ. ʈʘʩʭʦʜ ʠʟʤʝʨʷʝʪʩʷ ʚ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 
ʠʣʠ ʨʫʯʥʦʤ ʨʝʞʠʤʝ. 

ʅʘʧʦʨ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʛʠʜʨʦʩʠʩʪʝʤʳ ʩʪʝʥʜʘ ʠʟʤʝʨʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʩʢʦʨʦʩʪʥʳʭ ʪʨʫʙʦʢ, ʘ ʜʘʚʣʝʥʠʝ ʩ 

ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ. 

ʉʪʝʥʜ ʚʳʧʦʣʥʝʥ ʧʦ ʟʘʤʢʥʫʪʦʡ ʩʭʝʤʝ, ʧʦʟʚʦʣʷʶʱʝʡ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʝʛʦ ʘʚʪʦʥʦʤʥʦ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʜʢʣʶʯʝ-

ʥʠʷ ʢ ʩʠʩʪʝʤʝ ʢʦʤʤʫʥʠʢʘʮʠʡ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʚʦ-

ʜʦʦʪʚʝʜʝʥʠʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʤʦʙʠʣʴʥʦʩʪʴ ʧʨʠ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʘ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʫʯʝʙʥʦʛʦ ʩʪʝʥʜʘ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 1. 

 

 

 

 

 

ʈʠʩ.1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʫʯʝʙʥʦʛʦ ʩʪʝʥʜʘ 
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ɿʘʜʘʯʠ ʨʘʙʦʪʳ: 

 
1. ʆʧʨʝʜʝʣʝʥʠʝ ʥʦʤʝʥʢʣʘʪʫʨʳ (ʧʝʨʝʯʥʷ) ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘ-

ʙʦʪ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʳ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʩʦʩʪʘʚʝ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ (ʮʝʣʴ ʠ ʟʘʜʘʯʠ, ʦʧʠʩʘʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘ-

ʥʦʚʢʠ, ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʳʚʦʜʳ ʧʦ 

ʨʘʙʦʪʝ, ʢʦʥʪʨʦʣʴ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ). 

3. ʈʘʟʨʘʙʦʪʢʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʪʝʤʝ 

ʢʘʞʜʦʡ ʨʘʙʦʪʳ. 

4. ʈʘʟʨʘʙʦʪʢʘ ʩʭʝʤʳ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦ ʢʘʞʜʦʡ ʨʘʙʦʪʝ. 

5. ʈʘʟʨʘʙʦʪʢʘ ʬʦʨʤ ʟʘʧʠʩʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʠ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʨʘʩʯʝʪʦʚ. 

6. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʦʙʨʘʙʦʪʢʠ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ. 

7. ʈʘʟʨʘʙʦʪʢʘ ʬʦʨʤ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʘʙʦʪʳ. 

8. ʈʘʟʨʘʙʦʪʢʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʰʘʙʣʦʥʘ ʦʙʨʘʙʦʪʢʠ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ. 

9. ʈʘʟʨʘʙʦʪʢʘ ʢʦʥʪʨʦʣʴʥʦ-ʦʮʝʥʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʢʦʥ-

ʪʨʦʣʷ ʫʩʚʦʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʚʢʣʶʯʘʷ ʩʘʤʦʢʦʥ-

ʪʨʦʣʴ ʩʦ ʩʪʦʨʦʥʳ ʩʪʫʜʝʥʪʘ. 

10. ʇʦʜʛʦʪʦʚʢʘ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ ʧʦ ʣʘʙʦʨʘ-

ʪʦʨʥʦʤʫ ʧʨʘʢʪʠʢʫʤʫ. 

11. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʘʧʨʦʙʘʮʠʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʪʠʧʦʚʦʛʦ ʢʦʤʧʣʝʢʪʘ ʫʯʝʙʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ñʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʝʭʘʥʠʢʘ ʞʠʜʢʦʩʪʠò: ʫʪʚ. ʥʘ-

ʫʯ.-ʧʨʦʠʟʚ. ʧʨ-ʪʠʝʤ ñʋʯʝʙʥʘʷ ʪʝʭʥʠʢʘ - ʇʨʦʬʠò 16.01.2020. ï ʏʝ-

ʣʷʙʠʥʩʢ, 2020. ï 20 ʩ. 
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ɸʅɸʃʀɿ ʄɽʊʆɼʆɺ ʆʇʈɽɼɽʃɽʅʀʗ ʋʉʀʃʀʁ  

ʐʊɸʄʇɸ ɼʃʗ ʀɿɻʆʊʆɺʃɽʅʀʗ ʀɿɼɽʃʀʁ  

ɻʀɼʈʆʇʅɽɺʄʆɸɺʊʆʄɸʊʀʂʀ 

 

ʇʘʨʥʦʩʦʚ ɺ.ʈ., ʤʘʛʠʩʪʨʘʥʪ; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ɾʠʪʥʠʢʦʚ ʖ.ɿ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ʇʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʟʘʤʝʥ 

ʣʝʟʚʠʡʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʛʠʜʨʦʧʥʝʚʤʦʘʚʪʦʤʘʪʠʢʠ ʥʘ ʰʪʘʤ-

ʧʦʚʢʫ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʦʮʝʩʩ ʚʳʨʫʙʢʠ ʜʝʪʘʣʝʡ ʧʣʦʩʢʦʡ ʬʦʨʤʳ ʧʦ ʢʦʥʪʫʨʫ ï ʵʪʦ 

ʧʨʦʮʝʩʩ ʫʜʘʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʣ. 

ʈʝʰʠʪʴ ʟʘʜʘʯʫ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʫʘʥʩʦʥʘ ʠ 

ʩʠʣʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʧʨʦʮʝʩʩʝ ʚʳʨʫʙʢʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʥʘ 

ʦʩʥʦʚʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʫʜʘʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʣ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʠ ʧʦʩʪʫʧʘʪʝʣʴʥʦʤ ʜʚʠʞʝ-

ʥʠʠ ʩʦʫʜʘʨʷʝʤʳʭ ʪʝʣ, ʠʤʝʝʪ ʚʠʜ[11]: 

άὠ Ὂ̔̅ ὸ,                                               (1) 

ʛʜʝ m ï ʤʘʩʩʘ ʩʦʫʜʘʨʷʝʤʦʛʦ ʪʝʣʘ; ὠ ï ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʫʜʘʨʘ; Ὂ̔  ̅

ï ʩʠʣʘ ʫʜʘʨʘ; ὸ ï ʚʨʝʤʷ ʫʜʘʨʘ. ɺ ʵʪʦʤ ʫʨʘʚʥʝʥʠʠ ʪʨʠ ʥʝʠʟʚʝʩʪʥʳʭ 

ὠȟὊ̔ȟ̅ὸ. 

ʈʝʰʝʥʠʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʫʜʘʨʥʦʛʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʪʝʣ ʟʘʥʠʤʘʣʩʷ ʨʷʜ ʘʚʪʦʨʦʚ. ɼʘʜʠʤ ʘʥʘʣʠʟ ʵʪʠʤ ʨʝʰʝʥʠʷʤ. 

1. ʂʣʘʩʩʠʯʝʩʢʠʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʫʜʘʨʘ ʅʴʶʪʦʥʘ, 
ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʦʩʣʝ ʫʜʘʨʘ [1,7]. 

2. ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʤʥʦʛʦ ʥʘʧʨʷʞʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʙʳʩʪʨʦ ʠʟʤʝ-

ʥʷʶʱʠʤʩʷ ʥʘʧʨʷʞʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʚ ʪʝʣʘʭ ʧʨʠ ʫʜʘʨʝ ʠ ʧʨʦʝʢʮʠ-

ʝʡ ʫʩʢʦʨʝʥʠʡ ʠʭ ʪʦʯʝʢ [1]. 

3. ʋʨʘʚʥʝʥʠʷ ʧʣʦʩʢʦʛʦ ʫʜʘʨʘ ʚ ʠʟʦʪʨʦʧʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʛʜʝ 
ʚʦʟʥʠʢʘʝʪ ʧʣʦʩʢʘʷ ʚʦʣʥʘ ʩʧʨʘʚʝʜʣʠʚʦ ʚ ʪʝʣʘʭ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʘʟʤʝʨʦʚ. 

4. ʇʨʠ ʧʦʤʦʱʠ ʚʦʣʥʦʚʳʭ ʫʨʘʚʥʝʥʠʡ ʧʣʦʩʢʦʛʦ ʫʜʘʨʘ ʤʦʞʥʦ 
ʥʘʡʪʠ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʪʝʨʞʥʝ. 

5. ɻʝʨʮ ʚʳʷʚʠʣ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʪʘʪʠʯʝʩʢʦʡ ʩʠʣʦʡ ʩʞʘ-

ʪʠʷ ʠ ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʨʠ 

ʫʜʘʨʝ [3]. 
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6. ʇʨʠ ʧʦʤʦʱʠ ʛʠʧʦʪʝʟʳ ɹʘʪʫʝʚʘ ʤʦʞʥʦ ʥʘʡʪʠ ʤʘʢʩʠʤʘʣʴ-

ʥʳʝ ʢʦʥʪʘʢʪʥʳʝ ʩʠʣʳ ʠ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ [2]. 

7. ʅʝʣʠʥʝʡʥʦ-ʫʧʨʫʛʘʷ ʤʦʜʝʣʴ ʫʜʘʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʣ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʫʧʨʫʛʦʡ ʠ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝ-

ʬʦʨʤʘʮʠʡ ʠ ʧʨʝʜʝʣʴʥʫʶ ʩʠʣʫ ʫʜʘʨʘ [2]. 

8. ʇʨʠʙʣʠʞʝʥʥʳʡ ʤʝʪʦʜ ʉʪʠʭʘʥʦʚʩʢʦʛʦ, ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ 
ʚʟʘʠʤʦʩʚʷʟʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʠʣʳ ʫʜʘʨʘ ʩ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʠ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʩʦʫʜʘʨʷʝʤʳʭ ʪʝʣ. 

9. ʇʨʠ ʧʦʤʦʱʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʫʜʘʨʘ ʚʳʷʚʣʝʥʳ 
ʚʟʘʠʤʦʩʚʷʟʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʠʣʳ ʫʜʘʨʘ ʦʪ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʩʦʫʜʘʨʷʝʤʳʭ ʪʝʣ [1]. 

10.  ɻʠʧʦʪʝʟʘ ʫʜʘʨʘ ʥʘ ʦʩʥʦʚʝ ʧʣʘʩʪʠʯʝʩʢʦʡ ʪʚʝʨʜʦʩʪʠ ʤʘʪʝ-

ʨʠʘʣʦʚ ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʠʣʦʡ 

ʫʜʘʨʘ ʠ ʜʝʬʦʨʤʘʮʠʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ [8]. 

11.  ʈʝʰʝʥʠʝ ɼʠʥʥʠʢʘ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʠʣʫ 

ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ [20]. 

12.  ɻʠʧʦʪʝʟʘ ʂʠʣʴʯʝʚʩʢʦʛʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠ-

ʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʪʝʣʝ ʧʨʠ ʫʜʘʨʝ [12]. 

ɺ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʨʘʙʦʪʘʭ ʥʝ ʧʦʣʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ 

ʩʢʦʨʦʩʪʠ ʫʜʘʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʣ ʦʪ ʠʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ, ʩʠʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʫʧʨʫʛʦʡ ʠʣʠ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʦʡ 

ʜʝʬʦʨʤʘʮʠʠ ʩʦʫʜʘʨʷʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʊʘʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʧʝʨ-

ʚʳʝ ʧʦʣʫʯʝʥʘ ʚ ʨʘʙʦʪʝ [11]. 

ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (1) ʧʦʣʫʯʝʥʦ ʥʘ ʦʩʥʦʚʝ ʨʘʚʝʥʩʪʚʘ ʨʘʙʦʪ 

ʧʨʠ ʫʜʘʨʝ (ˍ̔ )̅ ʠ ʤʝʜʣʝʥʥʦʤ ʩʞʘʪʠʠ (ʩʤʷʪʠʠ) ̱̒  ̍  ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʫʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ: 

ˍ̔ ̅ ˍ̒  ̍,                                              (2) 

ʇʨʠ ʧʦʩʪʫʧʘʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʩʦʫʜʘʨʷʝʤʦʛʦ ʪʝʣʘ ʩ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʝʤ ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʧʨʝʜʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʩʦʫʜʘʨʷʝʤʳʭ 

ʪʝʣ ʥʘʭʦʜʠʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ: 

ὠ
ȟ ̒ Ͻ̍̒ Ͻ̍

,                                        (3) 

ʛʜʝ „̒  ̍ï ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʩʤʷʪʠʷ ʧʨʠ ʫʧʨʫʛʦʡ 

ʜʝʬʦʨʤʘʮʠʠ; Ὓ̒  ̍ï ʧʣʦʱʘʜʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʝʣ ʧʨʠ 

ʫʜʘʨʝ;   ï ʚʝʣʠʯʠʥʘ ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʧʦ 

ʤʝʪʦʜʠʢʘʤ [3,4]. 
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ʇʨʠ ʧʦʩʪʫʧʘʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʩʦʫʜʘʨʷʝʤʳʭ ʪʝʣ ʩ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʝʤ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʨʝʜʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʥʘ-

ʭʦʜʠʪʩʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ: 

ὠ
ȟ ̒ Ͻ̍̒ Ͻ̍ ̐̑ Ͻ ̐̌

,                       (4) 

ʛʜʝ Ὑ̐  ̑ï ʧʨʠʚʝʜʝʥʥʳʡ ʨʘʜʠʫʩ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʩʦʫʜʘʨʷʝʤʳʭ ʪʝʣ; ὌὙὅ ï ʪʚʝʨʜʦʩʪʴ ʧʦ ʈʦʢʚʝʣʫ; Ὤ̐  ̌ï ʚʝʣʠʯʠʥʘ ʦʩ-

ʪʘʪʦʯʥʦʡ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ; ά ï ʤʘʩʩʘ ʩʦʫʜʘʨʷʝʤʦʛʦ ʪʝʣʘ. 

ʊʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʫʜʘʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʫʘʥʩʦʥʘ ʠ ʟʘʛʦʪʦʚʢʠ ʩ ʫʯʝʪʦʤ ʩʠʣʳ ʩʨʝ-

ʟʘ ʧʦ ʢʦʥʪʫʨʫ ʟʘʛʦʪʦʚʢʠ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʝʜʝʣʴʥʫʶ ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʧʫʘʥʩʦʥʘ ʠ ʪʨʝʙʫʝʤʫʶ ʩʠʣʫ ʫʜʘʨʘ. 
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ɸʅɸʃʀɿ ʉʀɻʅɸʃʆɺ ɼɸʊʏʀʂʆɺ ʋʏɽɹʅʆɻʆ ʉʊɽʅɼɸ 

 

ʌʘʣʷʝʚʘ ʊ.ʈ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ɼʘʨʰʪ ʗ.ɸ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
 

ɺ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʢʘʬʝʜʨʳ ɻʇɸ ʠ ɻʇ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʠʜ-

ʨʘʚʣʠʯʝʩʢʠʡ ʩʪʝʥʜ. ʅʘ ʨʠʩ. 1 ʠ 2 ʧʨʠʚʝʜʝʥʳ ʦʙʱʠʡ ʚʠʜ ʩʪʝʥʜʘ ʠ 

ʝʛʦ ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʩʭʝʤʘ. ʉʪʝʥʜ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʠʜʨʦʧʨʠʚʦʜʘ ʦʙʲʝʤʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʠʩʪʘʥʮʠ-

ʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 
 

 
ʈʠʩ.1. ʆʙʱʠʡ ʚʠʜ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʫʯʝʙʥʦʛʦ ʩʪʝʥʜʘ 
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ʈʠʩ. 2. ʉʭʝʤʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʫʯʝʙʥʦʛʦ ʩʪʝʥʜʘ 

 

ʇʨʠʚʦʜ ʜʘʥʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʝʭʘ-

ʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ: ʤʘʛʥʠʪ-ʩʦʧʣʦ-ʟʘʩʣʦʥʢʘ-ʟʦʣʦʪʥʠʢ-ʧʦʨʰʥʠ ʫʧʨʘʚ-

ʣʝʥʠʷ. ʉʠʣʦʚʘʷ ʯʘʩʪʴ ʧʨʠʚʦʜʘ: ʥʘʩʦʩ, ʤʦʪʦʨ, ʢʣʘʧʘʥʳ ʠ ʧʦʜʧʠʪʦʯ-

ʥʳʡ ʥʘʩʦʩ. ʇʨʠʚʦʜ ʫʧʨʘʚʣʷʝʪʩʷ ʧʫʣʴʪʦʤ. ʅʘ ʧʫʣʴʪ ʧʦʜʘʸʪʩʷ ʩʠʛʥʘʣ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʠʛʥʘʣʳ ʦʪ ʜʘʪʯʠʢʦʚ ʜʣʷ ʠʭ ʨʝʛʠʩʪʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ. 

ʆʪʜʝʣʴʥʦ, ʥʘ ʧʨʠʙʦʨʥʦʡ ʩʪʦʡʢʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʝ ʧʨʠʙʦʨʳ ʜʣʷ ʧʠʪʘʥʠʷ ʝʛʦ ʵʣʝʤʝʥʪʦʚ, ʦʙʨʘʙʦʪʢʠ ʠ ʨʝʛʠʩʪʨʘʮʠʠ 

ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʦʚ, ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʨ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʧʨʠʙʦʨʥʦʡ ʩʪʦʡʢʝ ʫʩʪʘʥʦʚʣʝʥʳ: ʧʨʝʦʙʨʘʟʦ-

ʚʘʪʝʣʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (ʜʣʷ ʧʠʪʘʥʠʷ ʦʙʤʦʪʦʢ ʤʘʛʥʠʪʘ: ʧʦʜʤʘʛʥʠ-

ʯʠʚʘʥʠʷ -26 ɺ ʠ ʫʧʨʘʚʣʝʥʠʷ -110ɺ), ʛʝʥʝʨʘʪʦʨʳ ʜʣʷ ʧʠʪʘʥʠʷ ʜʘʪʯʠ-

ʢʦʚ ʥʘʧʨʷʞʝʥʠʝʤ ʩ ʯʘʩʪʦʪʦʡ 400 ɻʮ. ɺ ʩʪʝʥʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʳʩʦ-

ʢʦʯʘʩʪʦʪʥʳʝ ʠ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʛʝʥʝʨʘʪʦʨʳ ʢʦʣʝʙʘʥʠʡ ʨʘʟʣʠʯʥʦʡ 

ʬʦʨʤʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʦʤ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʛʦ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ, ʬʘʟʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʚʳʧʨʷʤʠʪʝʣʠ ʜʘʪʯʠʢʦʚ, ʦʩʮʠʣʣʦʛʨʘʬʳ 

ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʦʚ. ɼʣʷ ʢʦʤʤʫʪʘʮʠʠ ʵʣʝʤʝʥʪʦʚ 

ʵʣʝʢʪʨʦʩʭʝʤʳ, ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ, ʠʭ ʫʩʠʣʝʥʠʷ, ʩʫʤʤʠʨʦʚʘʥʠʷ ʠ 

ʪ.ʧ. ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʩʠʣʠʪʝʣʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʘʥʘʣʦʛʦʚʦʡ ʚʳʯʠʩ-

ʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʳ ʄʅ7. ʉʪʝʥʜ ʧʦʣʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʠ ʧʦʟʚʦʣʷʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʦʚ. 

ɺ ʣʘʙʦʨʘʪʦʨʥʦʤ ʩʪʝʥʜʝ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʘʥʘʣʦʛʦʚʘʷ ï ʵʪʦ 

ʫʩʪʘʨʝʚʰʠʡ ʩʧʦʩʦʙ ʫʧʨʘʚʣʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʮʠʬʨʦʚʳʝ ï 

ʧʦʵʪʦʤʫ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʩʪʝʥʜ, ʧʝʨʝʚʝʜʷ ʝʛʦ 
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ʥʘ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʢʦʤʧʴʶʪʝʨʥʦʝ ʦʩʮʠʣʣʦʛʨʘʬʠ-

ʨʦʚʘʥʠʝ ʚʩʝʭ ʩʠʛʥʘʣʦʚ: ʠ ʫʧʨʘʚʣʝʥʠʷ, ʠ ʜʘʪʯʠʢʦʚ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʭʝʤʘ ʜʣʷ ʮʠʬʨʦʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʩʪʝʥʜʦʤ ʨʠʩ. 3. ʆʥʘ ʚʢʣʶʯʘʝʪ ʥʦʚʳʝ ʵʣʝʤʝʥʪʳ ʚ ʚʠʜʝ: 

ʫʩʠʣʠʪʝʣʷ, ɸʎʇ-ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, ʇʂ ʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ.  

 
ʈʠʩ.3. ʌʫʥʢʮʠʦʥʘʣ ʨʘʙʦʪʳ ʥʦʚʦʛʦ ʩʪʝʥʜʘ 

 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʩʪʝʥʜʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ 

ʛʦʪʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʠʭ ʜʦʨʘʙʦʪʢʫ ʧʦ ʢʦʥʢʨʝʪʥʫʶ ʟʘʜʘ-

ʯʫ. ʕʪʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʘʩʘʝʪʩʷ ʧʨʦʛʨʘʤʤʳ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʷ. 

ʅʘ ʨʠʩ. 4 ʧʨʠʚʝʜʝʥʘ ʧʦʜʦʙʨʘʥʥʘʷ ʜʣʷ ʩʪʝʥʜʘ ʧʨʦʛʨʘʤʤʳ ʢʦʤʧʴ-

ʶʪʝʨʥʦʛʦ ʦʩʮʠʣʣʦʛʨʘʬʘ ʥʘʧʠʩʘʥʥʳʡ ʚ Borland C++ Builder. ʇʨʠʜʝʣʳ 

ʠʟʤʝʨʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʦʪ 0 ɺ ʜʦ 2.56 ɺ ʠ ʜʠʩʢʨʝʪʥʦʩʪʴ ʧʦ ʫʨʦʚ-

ʥʶ 8 ʙʠʪ. ʂʦʤʘʥʜʳ: çʉʪʘʨʪè, çʉʪʦʧè, ʚʳʙʦʨ ʢʘʥʘʣʘ ɸʎʇ çʂʘʥʘʣè. 
 

 
 

ʈʠʩ.4. ʇʨʠʤʝʨ ʧʨʦʛʨʘʤʤʳ ʦʩʮʠʣʣʦʛʨʘʬʘ 

ʈʘʟʚʠʪʠʝ ʨʘʙʦʪʳ ʧʣʘʥʠʨʫʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪʣʘʜʢʠ ʧʨʦ-

ʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʨʝʘʣʠʟʘʮʠʠ ʚʩʝʭ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʬʫʥʢʮʠʡ ʠ 
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ʠʟʛʦʪʦʚʣʝʥʠʷ ʘʚʪʦʥʦʤʥʦʛʦ ʫʩʠʣʠʪʝʣʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʦʤ. ʀʩʧʳʪʘʥʠʷ.  

ʂʦʥʮʝʧʮʠʷ ʨʘʙʦʪʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʨʷʜʫ ʩ ʚʚʝʜʝʥʠʝʤ 

ʮʠʬʨʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʝ ʘʥʘʣʦʛʦʚʦ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʰʝʥʠʡ. 
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ʂ ɺʆʇʈʆʉʋ ʋʉʂʆʈɽʅʅʓʍ ʀʉʇʓʊɸʅʀʁ ɻʀɼʈʆʄɸʐʀʅ 

 

ʐʘʡʪʘʥʦʚ ɽ.ʉ., ʤʘʛʠʩʪʨʘʥʪ; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʂʦʩʦʨʫʢʦʚʘ ʆ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʠʢʠ ʫʩʢʦʨʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʘʢʩʠʘʣʴʥʦ-ʧʦʨʰʥʝʚʳʭ ʛʠʜʨʦʤʘʰʠʥ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ 

ʥʘʛʨʫʟʢʠ ʠ ʨʝʞʠʤʦʚ ʥʘʛʨʫʞʝʥʠʷ. 

ɻʠʜʨʦʤʘʰʠʥʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʛʠʜʨʦʧʨʠ-

ʚʦʜʦʚ ʠ ʦʧʨʝʜʝʣʷʶʪ ʠʭ ʥʘʜʝʞʥʦʩʪʴ. ɺ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʛʠʜʨʦʤʘ-

ʰʠʥ ʠ ʛʠʜʨʦʧʨʠʚʦʜʦʚ ʠʩʧʳʪʘʥʠʷʤ ʦʪʚʦʜʠʪʩʷ ʦʩʦʙʘʷ ʨʦʣʴ. ʇʦʜʘʚ-

ʣʷʶʱʘʷ ʯʘʩʪʴ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʦʪʨʘʙʦʪʢʝ ʠ 

ʜʦʚʦʜʢʝ ʠʟʜʝʣʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʠʩʧʳʪʘʥʠʡ. ʇʦʠʩʢ ʧʫ-

ʪʝʡ ʩʦʢʨʘʱʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʠʤʝʝʪ ʚʘʞʥʦʝ ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ 
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ʟʥʘʯʝʥʠʝ. ʋʩʢʦʨʝʥʠʝ ʠʩʧʳʪʘʥʠʡ ï ʨʝʟʝʨʚ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʧʨʦʜʫʢʮʠʠ. ɺʥʝʜʨʝʥʠʝ ʫʩʢʦʨʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ 

ʧʝʨʠʦʜ ʩʦʟʜʘʥʠʷ ʠ ʜʦʚʦʜʢʠ ʥʦʚʳʭ ʛʠʜʨʦʤʘʰʠʥ ʠ ʛʠʜʨʦʧʨʠʚʦʜʦʚ. 

ʆʙʦʩʥʦʚʘʥʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʫʩʢʦʨʝʥʥʳʭ ʠʩʧʳ-

ʪʘʥʠʡ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʧʦʩʢʦʣʴʢʫ ʵʢʩʧʣʫʘʪʘʮʠʷ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʛʠʜʨʦʧʨʠʚʦʜʦʚ ʠ ʘʛʨʝʛʘʪʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟ-

ʥʦʦʙʨʘʟʠʝʤ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ, ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʨʘʙʦʯʠʭ 

ʨʝʞʠʤʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʭ ʥʘʜʝʞʥʦʩʪʴ ʠ 

ʨʝʩʫʨʩ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʠ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʦʧʨʝʜʝʣʷʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʩʢʦʨʝʥʥʳʭ ʠʩʧʳʪʘ-

ʥʠʡ ʛʠʜʨʦʤʘʰʠʥ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʡ ʤʝʪʦ-

ʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠʩʧʳʪʘʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʘ ʠ ʭʘʨʘʢʪʝʨʘ ʥʘʛʨʫʞʝʥʠʷ ʛʠʜʨʦʤʘʰʠʥ, ʨʘʟʨʘ-

ʙʦʪʢʘ ʩʧʦʩʦʙʘ ʫʩʢʦʨʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ɸʇɻʄ (ʘʢʩʠʘʣʴʥʦ-

ʧʦʨʰʥʝʚʳʭ ʛʠʜʨʦʤʘʰʠʥ) ʩ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʠʭ ʨʝʩʫʨʩʥʳʭ ʠʩʧʳʪʘʥʠʡʄ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʩʧʳʪʘʥʠʷ ʠʟʜʝʣʠʡ 

ʛʠʜʨʦʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʛʠʜʨʦʤʘʰʠʥ ʠ ʛʠʜʨʦʧʨʠʚʦ-

ʜʦʚ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ (ʦʪʨʘʙʦʪʦʯʥʳʝ), 

ʦʧʳʪʥʳʝ ʠ ʩʝʨʠʡʥʳʝ (ʟʘʚʦʜʩʢʠʝ) [1]. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʩʧʳʪʘʥʠʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʠʚʦʜʦʚ ʠ ʘʛʨʝ-

ʛʘʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʀʩʧʳʪʘʥʠʷ ʥʘ ʥʘʜʝʞʥʦʩʪʴ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ 

ʥʘ ʠʩʧʳʪʘʥʠʷ ʥʘ ʙʝʟʦʪʢʘʟʥʦʩʪʴ, ʠʩʧʳʪʘʥʠʷ ʥʘ ʜʦʣʛʦʚʝʯʥʦʩʪʴ, ʠʩ-

ʧʳʪʘʥʠʷ ʥʘ ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ ʠ ʠʩʧʳʪʘʥʠʷ ʥʘ ʩʦʭʨʘʥʷʝʤʦʩʪʴ [3]. 
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ʈʠʩ. 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʩʧʳʪʘʥʠʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʠʚʦʜʦʚ ʠ ʘʛʨʝʛʘʪʦʚ 

 

ʉʨʝʜʠ ʠʩʧʳʪʘʥʠʡ ʩ ʦʮʝʥʢʦʡ ʠ ʢʦʥʪʨʦʣʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʜʝʞ-

ʥʦʩʪʠ ʦʩʦʙʦ ʚʳʜʝʣʷʶʪ ʠʩʧʳʪʘʥʠʷ ʥʘ ʜʦʣʛʦʚʝʯʥʦʩʪʴ (ʨʠʩ.2). ʀʩʧʳ-

ʪʘʥʠʷ ʠʟʜʝʣʠʡ ʥʘ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʨʝʩʫʨʩʥʳʤʠ. 

ʉʣʦʚʦ ʨʝʩʫʨʩ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʙʲʝʤʥʦʤʫ ʛʠʜʨʦʧʨʠʚʦʜʫ ʩʣʝʜʫʝʪ 

ʧʦʥʠʤʘʪʴ, ʢʘʢ ʚʳʷʚʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʵʣʝʤʝʥʪʦʚ (ʥʘʩʦ-

ʩʘ, ʛʠʜʨʦʤʦʪʦʨʘ, ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʷʶʱʝʛʦ ʫʩʪʨʦʡʩʪ-

ʚʘ, ʛʠʜʨʦʨʘʩʧʨʝʜʝʣʠʪʝʣʷ ʠ ʪ. ʧ.), ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʝʛʦ ʜʦʣʛʦʚʝʯ-

ʥʦʩʪʴ ʠ ʙʝʟʦʪʢʘʟʥʦʩʪʴ. ʈʝʩʫʨʩʥʳʤ ʠʩʧʳʪʘʥʠʷʤ ʛʠʜʨʦʧʨʠʚʦʜʘ 

ʜʦʣʞʥʦ ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʠʟʫʯʝʥʠʝ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʙʫʜʫʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ, ʚʠʜʦʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʨʘʟʨʫʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʝ ʧʦ ʚʳʙʦʨʫ ʤʝʪʦʜʦʚ ʠ ʨʝʞʠʤʦʚ ʠʩʧʳʪʘʥʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʩʪʝʥʜʦʚʳʝ ʨʝʩʫʨʩʥʳʝ ʠʩʧʳʪʘʥʠʷ ʥʘ ʨʝʞʠʤʘʭ, ʙʣʠʟʢʠʭ ʢ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʳʤ, ʧʨʠ ʵʪʦʤ ʮʠʢʣʦʛʨʘʤʤʳ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʞʠʤʦʚ ʦʙʳʯʥʦ 

ʫʩʨʝʜʥʷʶʪ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʚʠʜʝ ʥʝʩʢʦʣʴʢʠʭ ʜʣʠʪʝʣʴʥʳʭ ʨʝʞʠʤʦʚ ʩ 

ʧʦʩʪʦʷʥʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ, ʥʘʛʨʫʟʦʢ, ʪʝʤʧʝʨʘ-

ʪʫʨ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʙʳʯʥʦ ʚ ʧʨʦʛʨʘʤʤʝ 
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ʩʪʝʥʜʦʚʳʭ ʨʝʩʫʨʩʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʢʘʞʜʦʤ ʨʝʞʠʤʝ ʟʘʜʘʝʪʩʷ ʥʘʨʘ-

ʙʦʪʢʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʯʠʩʣʘ ʮʠʢʣʦʚ ʥʘʛʨʫʞʝʥʠʷ ʚ ʬʫʥʢʮʠʠ ʨʝʞʠʤʦʚ 

ʨʘʙʦʪʳ: ʘʤʧʣʠʪʫʜʳ ʜʚʠʞʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʟʚʝʥʘ, ʜʚʠʞʝʥʠʝ ʢʦʪʦʨʦ-

ʛʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʝʪʩʷ ʩʠʥʫʩʦʠʜʘʣʴʥʳʤ, ʥʘʛʨʫʟʢʠ ʥʘ ʚʳʭʦʜʥʦʤ 

ʟʚʝʥʝ, ʪʝʤʧʝʨʘʪʫʨ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʨʝʤʝ-

ʥʠ ʮʠʢʣʘ. 

 
ʈʠʩ. 2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʨʝʩʫʨʩʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʜʦʣʛʦʚʝʯʥʦʩʪʴ 

 
ʎʝʣʴ ʫʩʢʦʨʝʥʥʳʭ ʨʝʩʫʨʩʥʳʭ ʠʩʧʳʪʘʥʠʡ ï ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨ-

ʤʘʮʠʠ ʦ ʥʘʜʝʞʥʦʩʪʠ (ʜʦʣʛʦʚʝʯʥʦʩʪʠ) ʛʠʜʨʦʧʨʠʚʦʜʦʚ ʠ ʠʭ ʵʣʝʤʝʥ-
ʪʦʚ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ʠʩʧʳʪʘʥʠʡ ʤʝʥʴʰʝʛʦ, ʯʝʤ ʛʘʨʘʥʪʠʡʥʘʷ ʜʦʣ-
ʛʦʚʝʯʥʦʩʪʴ. ʄʝʪʦʜ ʫʩʢʦʨʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟ-
ʥʦʚʠʜʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʠ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʠʚʘʶʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝ-
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ʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʜʝʣʠ. ʇʨʠ ʫʩʢʦʨʝʥʥʳʭ ʠʩʧʳʪʘʥʠʷʭ 
ʩʦʟʜʘʝʪʩʷ ʤʦʜʝʣʴ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘʛʨʫ-
ʟʦʢ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʩʢʦʨʝʥʥʳʭ ʨʝʩʫʨʩʥʳʭ ʠʩʧʳʪʘʥʠʡ ʭʘʨʘʢʪʝʨʠ-
ʟʫʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʩʢʦʨʝʥʠʷ ʂʫ, ʢʦʪʦʨʳʡ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʬʠʟʠ-
ʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʜʦ-
ʙʠʷ, ʨʘʚʥʳʡ ʦʪʥʦʰʝʥʠʶ ʚʨʝʤʝʥʠ ʥʘʨʘʙʦʪʢʠ ʨʝʩʫʨʩʘ ʧʨʠ ʟʘʜʘʥʥʳʭ 
ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ (ʥʦʨʤʘʣʴʥʳʭ) ʨʝʞʠʤʘʭ Űʥʢ ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ 
ʧʨʠ ʫʩʢʦʨʝʥʥʳʭ ʠʩʧʳʪʘʥʠʷʭ Űʫ, ʟʘʱʠʱʘʶʱʠʭ ʪʦʪ ʞʝ ʨʝʩʫʨʩ, ʧʨʠ 
ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ [2]: 

ʥ
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t
=

                                            (1) 

ɺʘʞʥʦʝ ʫʩʣʦʚʠʝ ʧʨʦʚʝʜʝʥʠʷ ʨʝʩʫʨʩʥʳʭ ʠʩʧʳʪʘʥʠʡ ï ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ 

ʥʘʛʨʫʞʝʥʠʷ ʠʩʧʳʪʫʝʤʳʭ ʘʛʨʝʛʘʪʦʚ ʠ ʫʩʣʦʚʠʷʤʠ ʠʭ ʨʘʙʦʪʳ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ [1,4]. ʉʦʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʜʝʣʘʶʪ ʥʝʧʨʠʝʤʣʝʤʳʤʠ ʦʙʳʯʥʳʝ ʩʪʝʥʜʦʚʳʝ ʨʝʩʫʨʩʥʳʝ 

(ʥʦʨʤʘʣʴʥʳʝ) ʠʩʧʳʪʘʥʠʷ ʛʠʜʨʦʧʨʠʚʦʜʦʚ. ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʫʩʢʦʨʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ. ʇʨʠ ʨʘʟ-

ʨʘʙʦʪʢʝ ʩʧʦʩʦʙʦʚ ʠ ʧʨʦʛʨʘʤʤ ʠʩʧʳʪʘʥʠʡ ʜʦʣʞʥʳ ʧʨʠʤʝʥʷʪʴʩʷ 

ʧʨʠʥʮʠʧʳ ʠʭ ʫʩʢʦʨʝʥʠʷ. ɺʳʙʦʨ ʧʨʠʥʮʠʧʘ ʠʣʠ ʩʦʯʝʪʘʥʠʷ ʧʨʠʥʮʠ-

ʧʦʚ ʫʩʢʦʨʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʦʟ-

ʤʦʞʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠʩʧʳʪʘʥʠʡ ʩ ʚʦʩʧʨʦʠʟʚʝ-

ʜʝʥʠʝʤ ʦʪʢʘʟʦʚ ʧʨʠ ʠʭ ʥʘʣʠʯʠʠ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʥʦʤʝʥʢʣʘ-

ʪʫʨʝ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠʩʧʳʪʘʥʠʡ. 

ʈʘʟʣʠʯʘʶʪ ʫʩʢʦʨʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʚ ʥʦʨʤʘʣʴʥʦʤ ʠ ʬʦʨʩʠʨʦ-

ʚʘʥʥʦʤ ʨʝʞʠʤʘʭ. ʋʩʢʦʨʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʜʦʩ-

ʪʠʛʘʶʪ ʫʧʣʦʪʥʝʥʠʝʤ ʨʘʙʦʯʠʭ ʮʠʢʣʦʚ ʠʣʠ ʵʢʩʪʨʘʧʦʣʷʮʠʝʡ ʧʦ ʥʘʨʘ-

ʙʦʪʢʝ. ʋʩʢʦʨʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʚ ʬʦʨʩʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʜʦʩʪʠʛʘʶʪ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʈʘʟʣʠʯʘʶʪ ʜʚʝ ʛʨʫʧ-

ʧʳ ʧʨʠʥʮʠʧʦʚ ʬʦʨʩʠʨʦʚʘʥʠʷ ʠʩʧʳʪʘʥʠʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʩʧʦʩʦʙʦʤ 

ʧʝʨʝʩʯʝʪʘ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʥʦʨʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ [3]: 

¶ ʪʨʝʙʫʶʱʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʝʨʝʩʯʝʪʘ, ʪʦ ʝʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʢʦʨʝʥʠʷ ʂʫ, ʵʪʦ ʫʩʝʯʝʥʠʝ ʩʧʝʢ-

ʪʨʘ ʥʘʛʨʫʟʦʢ, ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʦʢ, ʧʨʠʥʮʠʧ 

ʩʨʘʚʥʝʥʠʷ; 
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¶ ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʙʝʟ ʧʨʝʜʚʘ-

ʨʠʪʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʩʯʝʪʘ, ʵʪʦ ʵʢʩʪʨʘʧʦʣʷ-

ʮʠʷ ʧʦ ʥʘʛʨʫʟʢʝ, ʧʨʠʥʮʠʧ ʜʦʣʘʤʳʚʘʥʠʷ, ʧʨʠʥʮʠʧ ʟʘʧʨʦʩʦʚ. 

ʋʩʝʯʝʥʠʝ ʩʧʝʢʪʨʘ ʥʘʛʨʫʟʦʢ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʢʣʶʯʝʥʠʠ ʯʘʩʪʠ 

ʥʘʛʨʫʟʦʯʥʳʭ ʨʝʞʠʤʦʚ, ʥʝ ʦʢʘʟʳʚʘʶʱʠʭ ʟʘʤʝʪʥʦʛʦ ʧʦʚʨʝʞʜʘʶʱʝʛʦ 

ʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʢʪ ʠʩʧʳʪʘʥʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʨʝʜʥʝ-

ʛʦ ʫʨʦʚʥʷ ʥʘʛʨʫʟʦʢ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʠʩʯʝʨʧʘʥʠʶ 

ʨʝʩʫʨʩʘ. ʏʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʫʩʝʯʝʥʠʷ ʩʧʝʢʪʨʘ ʥʘʛʨʫʟʦʢ ʷʚʣʷʝʪʩʷ ʠʩ-

ʢʣʶʯʝʥʠʝ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʯʘʩʪʠ ʨʘʙʦʯʝʛʦ ʮʠʢʣʘ, ʪʦ ʝʩʪʴ ʨʘʙʦʪʘ ʚ 

ʥʝʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ (ʨʝʞʠʤ çʧʫʩʢ - ʦʩʪʘʥʦʚʢʘè, çʨʘʟʛʦʥ - 

ʪʦʨʤʦʞʝʥʠʝè ʠ ʪ.ʧ.). 

ʉʦʢʨʘʱʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʩʧʳʪʘʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫ-

ʪʦ ʩʣʝʜʫʶʱʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

1. ɿʘ ʩʯʝʪ ʫʧʣʦʪʥʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʚʦ ʚʨʝʤʝʥʠ (ʨʠʩ. 3, ʘ). 

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʘʢʦʝ ʫʧʣʦʪʥʝʥʠʝ ʙʝʟ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʪʨʝʥʠʷ ʠ ʠʟʥʘʰʠʚʘʥʠʷ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʭʦʣʦʩʪʳʭ ʭʦʜʦʚ ʠʣʠ 

ʧʨʦʩʪʦʝʚ (ʤʘʰʠʥʳ, ʩʪʝʥʜʘ, ʧʨʠʙʦʨʘ, ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʠʩʧʳʪʘʥʠʡ), ʘ 

ʪʘʢʞʝ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʚʦʟʤʦʞʥʦ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʦʙʨʘʟʮʦʚ (ʠʣʠ ʤʘʰʠʥ) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ, ʘʥʘʣʦʛʠʯʥʳʭ ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʳʤ. 

2. ʌʦʨʩʠʨʦʚʘʥʠʝ ʨʝʞʠʤʦʚ ʠʩʧʳʪʘʥʠʡ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʥʘʛʨʫʟʦʢ (ʨʠʩ. 3, ʙ) ʠʣʠ ʩʢʦʨʦʩʪʝʡ (ʨʠʩ. 

3, ʚ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ. ʌʦʨʩʠʨʦʚʘʥʠʝ ʨʝʞʠʤʦʚ 

ʜʦʧʫʩʪʠʤʦ ʚ ʧʨʝʜʝʣʘʭ ʧʨʠʤʝʥʝʥʠʷ ʟʘʨʘʥʝʝ ʠʟʫʯʝʥʥʦʛʦ ʟʘʢʦʥʘ ʪʨʝ-

ʥʠʷ ʠ ʠʟʥʦʩʘ ʚ ʢʦʥʢʨʝʪʥʦʤ ʦʙʲʝʢʪʝ. 

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʵʪʠ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʰʠ-

ʨʦʢʦ, ʪʘʢ ʢʘʢ ʠʤʝʝʪʩʷ ʙʦʣʴʰʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʜʠʘʧʘʟʦ-

ʥʦʚ ʨʝʞʠʤʦʚ ʥʘʛʨʫʟʦʢ ʠ ʩʢʦʨʦʩʪʝʡ. ʊʘʢʠʝ ʚʠʜʳ ʠʩʧʳʪʘʥʠʡ ʧʨʦʠʟ-

ʚʦʜʷʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʢʘʢ ʩʨʘʚʥʠʪʝʣʴʥʳʝ. ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʠʩʧʳʪʘʥʠʷʭ ʬʦʨʩʠʨʦʚʘʥʠʝ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʨʝʜʝʣʘʭ ʠʭ ʠʟʤʝʥʝʥʠʡ. 
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ʈʠʩ. 3. ʄʝʪʦʜʳ ʫʩʢʦʨʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʠʟʥʦʩ: ʘ - ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ 

ʚʨʝʤʝʥʠ ʊ; ʙ - ʟʘ ʩʯʝʪ ʬʦʨʩʠʨʦʚʘʥʠʷ ʥʘʛʨʫʟʢʠ ʈ; ʚ - ʟʘ ʩʯʝʪ ʬʦʨʩʠʨʦʚʘʥʠʷ 

ʩʢʦʨʦʩʪʠ V; ʛ - ʟʘ ʩʯʝʪ ʫʞʝʩʪʦʯʝʥʠʷ ʬʘʢʪʦʨʘ ʚʥʝʰʥʝʡ ʩʨʝʜʳ; 

 ʜ - ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʠʟʥʦʩʘ; ʝ - ʟʘ ʩʯʝʪ ʵʢʩʪʨʘʧʦʣʷ-

ʮʠʠ ʬʫʥʢʮʠʠ ʠʟʥʦʩʘ; ʊʥʠʊʫ - ʚʨʝʤʷ ʥʦʨʤʘʣʴʥʳʭ ʠ ʫʩʢʦʨʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ; 

ih ð ʫʜʝʣʴʥʘʷ ʣʠʥʝʡʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʥʘʰʠʚʘʥʠʷ; ʢʨʠʚʘʷ 1 - ʠʩʧʳʪʘ-

ʥʠʷ ʥʘ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ; ʢʨʠʚʘʷ 2 - ʫʩʢʦʨʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʤʫ ʧʘʨʘʤʝʪʨʫ (ʫ) 
 

3. ʋʞʝʩʪʦʯʝʥʠʝ ʬʘʢʪʦʨʘ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʨʠʩ. 3, ʛ) ʧʨʦʠʟʚʦ-
ʜʠʪʩʷ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʠʣʠ ʧʦʥʠʞʝʥʠʷ ʥʘʨʫʞʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʙʨʘʟʠʚʘ, ʚʣʘʛʠ, ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ. ɺ ʦʩʥʦʚʥʦʤ, 
ʪʘʢʠʝ ʚʠʜʳ ʠʩʧʳʪʘʥʠʡ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 
ʢʘʢ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʠ ʧʨʠ ʥʘʨʘʙʦʪʢʝ ʥʘ ʦʪʢʘʟ. 

4. ʇʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ (ʨʠʩ. 3, ʜ) 
ʜʦʩʪʠʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʟʤʝ-
ʨʝʥʠʡ ʧʨʦʮʝʩʩʦʚ ʪʨʝʥʠʷ ʠ ʠʟʥʘʰʠʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜʘ ʨʘʜʠʦ-
ʘʢʪʠʚʥʳʭ ʠʟʦʪʦʧʦʚ, ʣʘʟʝʨʥʦʡ ʪʝʭʥʠʢʠ, ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʜʘʪ-
ʯʠʢʦʚ, ʤʝʪʦʜʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʙʘʟ ʠ ʪ. ʜ. ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʠʟʥʦʩʘ 
ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʧʝʨʠʦʜʘ ʧʨʠʨʘʙʦʪʢʠ ʢ ʩʪʘʮʠʦʥʘʨʥʦʤʫ ʧʨʦʮʝʩʩʫ 
(ʨʠʩ. 3, ʝ) ʚʳʷʚʣʷʝʪʩʷ ʟʘ ʙʦʣʝʝ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʠ ʙʦ-
ʣʝʝ ʪʦʯʥʦ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ih ʩʪʨʦʷʪʩʷ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ( )hJ ʌʊ= .ʄʝʪʦʜ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦ-

ʚʘʥʠʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʤʝ-
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ʪʘʣʣʦʨʝʞʫʱʠʭ ʩʪʘʥʢʦʚ, ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʠ ʜʨʫ-
ʛʠʭ ʦʙʲʝʢʪʦʚ. 

5. ʄʝʪʦʜ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʧʨʠʤʝʥʷʝʪʩʷ, ʢʦʛʜʘ ʠʟʚʝʩʪʥʘ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʘʷ (ʦʙʳʯʥʦ ʣʠʥʝʡʥʘʷ) ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʥʘʛʨʫʟʢʦʡ ʈ ʠʣʠ 
ʩʢʦʨʦʩʪʴʶ Vt ʠ ʚʨʝʤʝʥʝʤ ʨʘʙʦʪʳ ʜʦ ʦʪʢʘʟʘ ʊʦʪʢ (ʜʦʧʫʩʪʠʤʦʛʦ ʠʟʥʦʩʘ 
ʜʝʪʘʣʠ, ʫʟʣʘ). ʊʦʛʜʘ ʧʨʦʚʦʜʷʪ ʠʩʧʳʪʘʥʠʷ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʥʘʛʨʫʟ-
ʢʘʭ Pimaʭ ʠʣʠ ʩʢʦʨʦʩʪʷʭ Vimax(ʩʤ. ʨʠʩ. 3, ʝ), ʧʦʩʪʝʧʝʥʥʦ ʧʦʥʠʞʘʷ ʟʥʘ-
ʯʝʥʠʷ ʥʘʛʨʫʟʦʢ (ʩʢʦʨʦʩʪʝʡ) ʜʦ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʘʙʩʮʠʩʩʦʡ, ʩʦʦʪʚʝʪʩʪ-
ʚʫʶʱʝʡ ʥʦʨʤʘʣʴʥʦʡ (ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ) ʥʘʛʨʫʟʢʝ ʈʥ (ʩʢʦʨʦʩʪʠ VH). 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʊʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʨʘʙʦʪʢʝ ʥʘ ʦʪʢʘʟ 
ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ (ʥʦʨʤʘʣʴʥʳʭ) ʨʝʞʠʤʘʭ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʣʫ-
ʯʠʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠ ʩʪʝʥʜʦ-
ʚʳʭ ʠʩʧʳʪʘʥʠʡ. 

ʋʩʢʦʨʝʥʥʳʝ ʨʝʩʫʨʩʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʩ ʮʝʣʴʶ ʧʦʣʫ-
ʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʜʝʞʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʛʠʜʨʦʧʨʠʚʦʜʦʚ ʠ 
ʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ʠʩʧʳʪʘʥʠʡ ʤʝʥʴʰʝʛʦ, ʯʝʤ ʚʨʝʤʷ 
ʛʘʨʘʥʪʠʡʥʦʡ ʥʘʨʘʙʦʪʢʠ ʥʘ ʦʪʢʘʟ. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 
ʫʩʢʦʨʝʥʥʳʭ ʨʝʩʫʨʩʥʳʭ ʠʩʧʳʪʘʥʠʡ ʦʮʝʥʠʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 
ʫʩʢʦʨʝʥʠʷ ʂʫ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʦʪʥʦʰʝʥʠʷ ʚʨʝ-
ʤʝʥʠ ʥʘʨʘʙʦʪʢʠ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʘʭ ʢ ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ 
ʧʨʠ ʫʩʢʦʨʝʥʥʳʭ ʠʩʧʳʪʘʥʠʷʭ (1). 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʛʠʜʨʦʧʨʠʚʦʜʦʚ ʠ ʚʭʦʜʷʱʠʭ ʚ 
ʥʠʭ ɸʇɻʄ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʫʩʢʦʨʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʬʦʨʩʠ-
ʨʦʚʘʥʥʳʭ ʨʝʞʠʤʘʭ. ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʬʦʨ-
ʩʠʨʦʚʘʥʥʳʭ ʨʝʞʠʤʦʚ ʠʩʧʳʪʘʥʠʡ ʷʚʣʷʶʪʩʷ: ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝ-
ʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʠ ʘʚʪʦʤʦʜʝʣʴʥʦʩʪʠ ʠʩʧʳʪʘʥʠʡ ʥʘ ʥʦʨʤʘʣʴʥʳʭ 
ʠ ʬʦʨʩʠʨʦʚʘʥʥʳʭ ʨʝʞʠʤʘʭ ʧʦ ʦʩʥʦʚʥʳʤ ʨʘʟʨʫʰʘʶʱʠʤ ʬʘʢʪʦʨʘʤ, 
ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʢʦʨʝʥʠʷ ʠʩʧʳʪʘʥʠʷ ʙʝʟ 
ʩʥʠʞʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ, ʧʨʦʩʪʦʪʘ ʩʪʝʥʜʦ-
ʚʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠ ʤʠʥʠʤʘʣʴʥʘʷ ʜʦʨʘʙʦʪʢʘ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʩʪʝʥʜʦ-
ʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʤʠʥʠʤʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʫʩʢʦ-
ʨʝʥʠʷ ʥʘ ʥʘʜʝʞʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʩʪʝʥʜʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɺʳʰʝʫʢʘʟʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢ-
ʪʦʨʳ ʬʦʨʩʠʨʦʚʘʥʠʷ ʨʝʞʠʤʦʚ ʠʩʧʳʪʘʥʠʡ:  

¶ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʟʚʝʥʘ; 

¶ ʥʘʛʨʫʟʢʘ ʥʘ ʚʳʭʦʜʥʦʤ ʟʚʝʥʝ (ʜʘʚʣʝʥʠʝ ʥʘʛʥʝʪʘʥʠʷ); 

¶ ʜʠʥʘʤʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʥʘʛʨʫʞʝʥʠʷ (ʯʘʩʪʦʪʘ ʠʟʤʝʥʝʥʠʷ ʥʘ-
ʛʨʫʟʢʠ). 
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ɺʚʝʜʝʥʠʝ 
ʇʨʠʤʝʥʝʥʠʝ ʚ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ ʩʪʘʚʠʪ 

ʟʘʜʘʯʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʦʪʠʚʥʠʢʘ. ʈʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 
ʩʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʥʘʙʣʶʜʝʥʠʷ, ʚʢʣʶʯʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚʘ ʧʦʜʲʝ-
ʤʘ ʘʧʧʘʨʘʪʫʨʳ. ʈʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ 
ʩʚʝʨʪʳʚʘʥʠʷ-ʨʘʟʚʝʨʪʳʚʘʥʠʷ. ɺʦʝʥʥʘʷ ʪʝʭʥʠʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʷ-
ʞʝʣʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʨʘʙʦʪʦʩʧʦ-
ʩʦʙʥʦʩʪʴ ʠ ʨʝʩʫʨʩ ʩʠʩʪʝʤʳ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ 
ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ [1]. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 
ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʟʘʧʳʣʝʥʥʦʩʪʠ, 
ʚʣʘʞʥʦʩʪʠ, ʚʠʙʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʚʥʝʰʥʠʭ ʬʘʢʪʦ-
ʨʦʚ ʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ. 

ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʨʘʙʦʪʫ ʛʠʜ-
ʨʦʩʠʩʪʝʤʳ 

ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʚ ʛʠʜʨʦʧʨʠʚʦʜʝ ʟʘʚʠʩʠʪ ʦʪ 
ʜʚʫʭ ʬʘʢʪʦʨʦʚ - ʩʪʝʧʝʥʠ ʝʝ ʥʘʛʨʝʚʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ 
ʧʦʪʝʨʴ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʪ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʙʦʯʝʡ 
ʞʠʜʢʦʩʪʠ ʟʘʚʠʩʠʪ ʝʝ ʚʷʟʢʦʩʪʴ, ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʧʝʮʠ-
ʘʣʴʥʳʭ ʛʨʘʬʠʢʘʭ - ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʷʟʢʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ. 
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ʈʠʩ.1. ʊʝʤʧʝʨʘʪʫʨʥʦ-ʚʷʟʢʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʩʝʣ 
 

 
ʀʩʧʦʣʴʟʫʷ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʷʟʢʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʚʳʙʦʨ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ 
ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʅʝʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʚʷʟʢʦʩʪʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʤʦʞʝʪ 
ʧʨʠʚʝʩʪʠ ʢ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʠʰʢʦʤ 
ʚʷʟʢʦʡ ʞʠʜʢʦʩʪʠ ʧʨʠʚʝʜʝʪ ʢ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ ʧʦʪʝʨʷʤ ʥʘ ʛʠʜʨʘʚ-
ʣʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷʭ, ʘ ʟʥʘʯʠʪ ʢ ʧʘʜʝʥʠʶ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʠ 
ʧʦʣʥʦʛʦ ʂʇɼ. ʇʨʠʤʝʥʝʥʠʝ ʞʠʜʢʦʩʪʠ ʩ ʥʠʟʢʦʡ ʚʷʟʢʦʩʪʴʶ ʧʨʠʚʝʜʝʪ 
ʢ ʫʚʣʝʯʝʥʠʶ ʫʪʝʯʝʢ, ʧʝʨʝʪʝʯʝʢ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ ʟʘʟʦʨʳ, ʘ ʟʥʘʯʠʪ ʢ 
ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʥʦʛʦ ʠ ʧʦʣʥʦʛʦ ʂʇɼ [2]. 

ɺʣʠʷʥʠʝ ʟʘʧʳʣʝʥʥʦʩʪʠ ʧʦʤʝʱʝʥʠʷ ʥʘ ʨʘʙʦʪʫ ʛʠʜʨʦʧʨʠʚʦʜʘ 
ɿʘʧʳʣʝʥʠʝ ʚʦʟʜʫʭʘ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʝʪ ʥʘ ʨʘʙʦʪʫ ʚʩʝʭ ʤʝ-

ʭʘʥʠʟʤʦʚ. ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʧʨʠʚʦʜ ʦʩʦʙʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʟʘ-
ʛʨʷʟʥʝʥʠʷʤ. ʊʚʝʨʜʳʝ ʯʘʩʪʠʮʳ ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʚ ʟʘʟʦʨʳ, ʧʦʚʨʝʜʠʪʴ 
ʠʣʠ ʚʳʟʚʘʪʴ ʟʘʢʣʠʥʠʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʛʠʜʨʦʩʠʩʪʝʤʳ. ʇʳʣʴ ʤʦʞʝʪ 
ʦʩʝʜʘʪʴ ʥʘ ʵʣʝʤʝʥʪʘʭ, ʢʦʪʦʨʳʝ ʢʦʥʪʘʢʪʠʨʫʶʪ ʢʘʢ ʩ ʚʦʟʜʫʭʦʤ, ʪʘʢ ʠ 
ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʴʶ, ʥʘʧʨʠʤʝʨ, ʥʘ ʰʪʦʢʘʭ ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ. ɼʣʷ 
ʟʘʱʠʪʳ ʛʠʜʨʦʩʠʩʪʝʤʳ ʦʪ ʧʦʧʘʜʘʥʠʷ ʯʘʩʪʠʮ ʧʳʣʠ ʩʣʫʞʘʪ ʩʧʝʮʠʘʣʴ-
ʥʳʝ ʫʧʣʦʪʥʝʥʠʷ ï ʛʨʷʟʝʩʲʝʤʥʠʢʠ [2]. ʇʳʣʴ ʠʟ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫ-
ʭʘ ʤʦʞʝʪ ʧʦʧʘʩʪʴ ʚ ʨʘʙʦʯʫʶ ʞʠʜʢʦʩʪʴ ʠ ʚ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ, ʥʘʧʨʠ-
ʤʝʨ, ʧʨʠ ʟʘʧʨʘʚʢʝ ʙʘʢʘ ʯʝʨʝʟ ʦʪʢʨʳʪʫʶ ʟʘʣʠʚʥʫʶ ʛʦʨʣʦʚʠʥʫ ʠʣʠ ʚ 
ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʛʠʜʨʦʧʨʠʚʦʜʘ ʯʝʨʝʟ ʩʘʧʫʥ. ɼʣʷ ʟʘʱʠʪʳ, ʚ ʩʣʫʯʘʝ 
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ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʟʦʣʷʮʠʠ ʙʘʢʘ ʦʪ ʧʳʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʟʘʣʠʚʥʳʝ ʠ ʚʩʘʩʳʚʘʶʱʠʝ ʬʠʣʴʪʨʳ [3]. 

ɺʣʠʷʥʠʝ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʥʘ ʨʘʙʦʯʠʡ ʨʝʩʫʨʩ ʛʠʜʨʦʩʠʩ-

ʪʝʤʳ 
ʇʦʚʳʰʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʙʨʘʟʦʚʘ-

ʥʠʶ ʩʧʣʦʰʥʦʡ ʧʣʝʥʢʠ ʚʣʘʛʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʵʣʝʤʝʥʪʦʚ ʛʠʜʨʦʧʨʠ-
ʚʦʜʘ. ʇʨʦʠʩʭʦʜʠʪ ʵʪʦ ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʜʦʩ-
ʪʠʛʥʝʪ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʝ, ʚ ʩʨʝʜʥʝʤ ʵʪʦ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 
60%. ʆʙʨʘʟʦʚʘʥʠʝ ʚʦʜʷʥʦʡ ʧʣʝʥʢʠ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ 
ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʦʨʨʦʟʠʠ ʠ ʧʦʚʨʝʞ-
ʜʝʥʠʶ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ.  

ɺʣʠʷʥʠʝ ʚʠʙʨʘʮʠʠ ʥʘ ʛʠʜʨʦʩʠʩʪʝʤʫ 
ʅʘ ʨʘʙʦʪʫ ʛʠʜʨʦʧʨʠʚʦʜʘ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ 

ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʥʦ ʚʥʝʰʥʝʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʥʘʧʨʠ-
ʤʝʨ, ʚʠʙʨʘʮʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʠʙʨʘʮʠʠ ʤʦʞʝʪ ʥʘʨʫʰʘʪʴʩʷ ʨʘʙʦʪʘ ʤʘʥʦʤʝʪ-
ʨʦʚ, ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʜʨʫʛʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 
ʛʠʜʨʦʧʨʠʚʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʠʙʨʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ 
ʦʩʣʘʙʣʝʥʘ ʟʘʪʷʞʢʘ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʯʪʦ ʚ ʠʪʦʛʝ ʤʦʞʝʪ ʧʨʠ-
ʚʝʩʪʠ ʢ ʫʪʝʯʢʘʤ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ, ʨʝʟʢʦʤʫ ʧʘʜʝʥʠʶ ʜʘʚʣʝʥʠʷ, 
ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ, ʧʦʣʦʤʢʝ ʛʠʜʨʦʩʠʩʪʝʤʳ. ɼʣʷ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ 
ʧʦʚʳʰʝʥʥʦʡ ʚʠʙʨʘʮʠʠ ʥʘ ʛʠʜʨʦʧʨʠʚʦʜʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ 
ʚʠʙʨʦʫʩʪʦʡʯʠʚʳʝ ʧʨʠʙʦʨʳ, ʘ ʨʝʟʴʙʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ 
ʥʘʜʝʞʥʦ ʟʘʩʪʦʧʦʨʝʥʳ [4]. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ ʧʨʠ ʥʠʟ-
ʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ɻʠʜʨʦʧʨʠʚʦʜ ʩʝʛʦʜʥʷ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʆʥ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʨʘʟʣʠʯʥʫʶ ʪʝʭʥʠʢʫ ʠ ʧʨʦʤʳʰʣʝʥʥʦʝ ʦʙʦʨʫʜʦ-
ʚʘʥʠʝ. ʇʨʠʯʝʤ ʨʘʙʦʪʘʪʴ ʝʤʫ ʧʨʠʭʦʜʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʢʦʤʬʦʨʪʥʳʭ 
ʫʩʣʦʚʠʷʭ, ʥʦ ʠ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʦʩʦʙʝʥʥʦ ʚ 
ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʉ ʵʪʠʤ ʩʚʷʟʘʥʳ ʥʝʢʦʪʦʨʳʝ ʠʟʤʝʥʝʥʠʷ ʨʘʙʦʪʳ ʛʠʜ-
ʨʦʧʨʠʚʦʜʘ [4]. 

ʊʘʢ, ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʧʦʩʦʙʥʘ ʫʚʝʣʠʯʠʚʘʪʴ ʚʷʟʢʦʩʪʴ ʨʘ-
ʙʦʯʝʡ ʞʠʜʢʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʦʩʪʦʷ ï ʙʦʣʝʝ 3 
ʯʘʩʦʚ. ʇʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ ʦʪʤʝʪʢʠ ʚ -50 ʛʨʘʜʫʩʦʚ ʥʝ-
ʢʦʪʦʨʳʝ ʩʦʨʪʘ ʤʘʩʝʣ ʩʧʦʩʦʙʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʩʚʦʶ ʚʷʟ-
ʢʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʤʦʞʥʦ ʧʘʜʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ, ʟʘʪʨʫʜ-
ʥʝʥʠʝ ʧʫʩʢʘ ʛʠʜʨʦʧʨʠʚʦʜʘ. 
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ʆʙʨʘʟʦʚʘʥʠʝ ʢʦʥʜʝʥʩʘʪʘ 

ʇʨʠ ʨʘʙʦʪʝ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʙʘʢʝ ʦʙʨʘʟʫʝʪʩʷ 

ʢʦʥʜʝʥʩʘʪ, ʧʦʩʢʦʣʴʢʫ ʤʘʩʣʦ ʥʘʛʨʝʚʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʧʘʜʘʥʠʶ ʚʦʜʳ ʩʥʘʯʘʣʘ ʚ ʤʘʩʣʦ, ʠ ʜʘʣʝʝ ʚ 

ʛʠʜʨʦʘʧʧʘʨʘʪʫʨʫ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʦʨʨʦʟʠʠ ʵʣʝʤʝʥʪʦʚ ʛʠʜ-

ʨʦʩʠʩʪʝʤʳ, ʫʚʝʣʠʯʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘʩʪʳʚʘʥʠʷ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ. 

ʏʪʦʙʳ ʵʪʦʛʦ ʠʟʙʝʞʘʪʴ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʦʩʪʘʚʣʷʪʴ ʤʘʩʣʦ ʪʦʣʴʢʦ ʚ 

ʛʝʨʤʝʪʠʯʥʦʡ ʪʘʨʝ, ʘ ʧʨʠ ʝʛʦ ʟʘʣʠʚʢʝ ʩʣʝʜʠʪʴ, ʯʪʦʙʳ ʚʦʜʘ ʥʝ ʧʦʧʘ-

ʜʘʣʘ ʚ ʛʠʜʨʦʧʨʠʚʦʜ. ɿʘʧʦʣʥʷʪʴ ʝʛʦ ʤʘʩʣʦʤ ʥʫʞʥʦ ʧʦʣʥʦʩʪʴʶ, ʘ 

ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʤʧʝʥʩʘʪʦʨʳ, 

ʢʦʪʦʨʳʝ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʤʘʩʣʘ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩʧʦʩʦʙʥʳ ʢʦʤ-

ʧʝʥʩʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʦʙʲʝʤʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ [3]. ɼʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʦʩʥʘʩʪʠʪʴ ʛʠʜʨʦʙʘʢʠ ʩʠʩʪʝʤʦʡ ʦʪʩʪʦʡʥʠʢʦʚ ʜʣʷ 

ʩʙʦʨʘ ʚʦʜʳ ʠ ʩʣʠʚʘ ʢʦʥʜʝʥʩʘʪʘ. 

ɿʘʧʫʩʢ ʛʠʜʨʦʩʠʩʪʝʤʳ ʧʨʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʕʢʩʧʣʫʘʪʘʮʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʥʦʩʠʪ 

ʩʚʦʠ ʢʦʨʨʝʢʪʠʚʳ ʚ ʨʘʙʦʪʫ ʛʠʜʨʦʧʨʠʚʦʜʘ ʧʨʠ ʟʘʧʫʩʢʝ ʠ ʥʘ ʥʘʯʘʣʴʥʳʭ 

ʵʪʘʧʘʭ ï ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʶʪ ʧʦʪʝʨʠ ʜʘʚʣʝʥʠʷ. 

ʇʦʵʪʦʤʫ ʠʭ ʜʣʠʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʢʨʘʱʝʥʘ, ʨʝʢʦʤʝʥ-

ʜʫʝʪʩʷ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʪʘʢʞʝ ʯʠʩʣʦ ʩʦʝʜʠʥʝʥʠʡ ʠ ʠʟʛʠʙʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʚʨʝʤʷ ʚʳʭʦʜʘ ʛʠʜʨʦʩʠʩʪʝʤʳ ʥʘ ʦʧʪʠʤʘʣʴʥʳʡ ʪʝʧ-

ʣʦʚʦʡ ʨʝʞʠʤ ʩʦʩʪʘʚʣʷʝʪ 1-2 ʯʘʩʘ ʠʟ-ʟʘ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦ-

ʜʘ, ʩʦʢʨʘʪʠʪʴ ʝʛʦ ʤʦʞʥʦ ʪʦʣʴʢʦ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ï ʠʩʧʦʣʴʟʫʷ ʪʝʧ-

ʣʦʠʟʦʣʷʮʠʶ ʩʠʩʪʝʤ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʛʠʜʨʦʙʘʢʦʚ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ʚʦʟʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘʛʨʝʚ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚ ʤʦʤʝʥʪ ʧʫʩʢʘ ʩʠʩʪʝʤʳ. ɺʳʧʦʣʥʠʪʴ ʵʪʦ ʤʦʞʥʦ, ʧʨʦʧʫʩʪʠʚ ʞʠʜ-

ʢʦʩʪʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʯʝʨʝʟ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ. ɿʥʘʯʝʥʠʝ 

ʜʘʚʣʝʥʠʷ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʦ ʙʳʪʴ ʥʦʤʠʥʘʣʴʥʳʤ [5]. 

ʆʧʪʠʤʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʇʨʠ ʚʳʙʦʨʝ ʨʫʢʘʚʦʚ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʫʧʣʦʪʥʝʥʠʡ ʚʘʞʥʦ 

ʚʥʠʤʘʪʝʣʴʥʦ ʦʪʥʝʩʪʠʩʴ ʢ ʚʳʙʦʨʫ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʩʢʦʣʴʢʫ ʥʝʧʨʘ-

ʚʠʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ʨʫʢʘʚʘ ʠ ʫʧʣʦʪʥʝʥʠʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʤʦʛʫʪ ʜʝʬʦʨʤʠʨʦʚʘʪʴʩʷ, ʘ ʠʭ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʘʨʫʰʘʶʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʤʦʞʥʳ ʠʟʤʝʥʝ-

ʥʠʝ ʦʙʲʝʤʘ, ʧʦʪʝʨʷ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʝ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ. 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʳʚʘʤ ʨʝʟʠʥʦʪʢʘʥʝʚʳʭ ʠ ʨʝʟʠʥʦʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʰʣʘʥʛʦʚ [5]. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ ʧʨʠ ʚʳʩʦ-

ʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʆʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʠʜʨʦʩʠʩʪʝʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ 

ʧʨʠʯʠʥʘʤʠ ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʩʣʝʜʫʶʱʠʝ:  

¶ ʀʟʤʝʥʝʥʠʝ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 

ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʝʝ ʪʝʤʧʝʨʘʪʫʨʳ;  

¶ ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʜʝʪʘʣʝʡ ʠ ʠʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʘ 

ʧʦʩʘʜʦʢ ʠ ʟʘʟʦʨʦʚ ʚ ʧʦʜʚʠʞʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ;  

¶ ʀʟʤʝʥʝʥʠʝ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ ʫʧʣʦʪ-

ʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ [5].  

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʤʥʦʶ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʫʩ-

ʣʦʚʠʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʩʚʸʨʪʳʚʘʥʠʷ ʨʘʟʚʝʨʪʳʚʘʥʠʷ. ɹʳʣʠ ʦʙʦʟʥʘ-

ʯʝʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ. ɹʳʣʠ ʥʘʡ-

ʜʝʥʳ ʥʶʘʥʩʳ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ.  
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ʇʆʃʋʏɽʅʀɽ ɿɸɻʆʊʆɺʂʀ ʂʆʈʇʋʉɸ ʕʃɽʂʊʈʆɻʀɼʈʆ-

ʈɸʉʇʈɽɼɽʃʀʊɽʃʗ ʉ ʇʈʀʄɽʅɽʅʀɽʄ ɸɼɼʀʊʀɺʅʓʍ 

ʊɽʍʅʆʃʆɻʀʁ 

 

ʀʣʶʰʢʠʥʘ ɽ.ʄ., ʤʘʛʠʩʪʨʘʥʪ; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʄʦʞʝʛʦʚʘ ʖ.ʅ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʧʨʠʚʦʜ (ʛʠʜʨʦʧʨʠʚʦʜ) ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʩʪ-

ʨʦʡʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʚ ʜʚʠʞʝʥʠʝ ʤʘʰʠʥ ʠ ʤʝ-

ʭʘʥʠʟʤʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʠʟʜʝʣʠʡ ʠ 

ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ. ʉʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʩʝʛʜʘ ʦʩʪʘʚʘʣʦʩʴ ʚʘʞʥʦʡ 

ʟʘʜʘʯʝʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʟʜʝʣʠʡ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʦʡ ʜʣʷ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʪʨʫʜʦʸʤʢʦʩʪʠ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʨʧʫʩʘ ʵʣʝʢʪʨʦʛʠʜʨʦʨʘʩʧʨʝʜʝʣʠʪʝʣʷ ʧʫʪʸʤ ʧʦʣʫʯʝ-

ʥʠʷ ʟʘʛʦʪʦʚʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɼʣʷ ʵʪʦʛʦ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʪʘʣʠ ʠ ʝʸ ʩʣʫʞʝʙʥʦʛʦ ʥʘ-

ʟʥʘʯʝʥʠʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦ-

ʚʦʢ ʠ ʩʨʘʚʥʠʪʴ ʠʭ ʩ ʧʨʝʜʣʘʛʘʝʤʳʤ ʥʦʚʳʤ ʤʝʪʦʜʦʤ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʠʟʜʝʣʠʝ ï ʵʣʝʢʪʨʦʛʠʜʨʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴ ï 

ʩʣʫʞʠʪ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ. 

ʇʨʠ ʦʪʢʨʳʪʠʠ ʟʦʣʦʪʥʠʢʘ ʨʘʙʦʯʘʷ ʞʠʜʢʦʩʪʴ ʯʝʨʝʟ ʵʣʝʢʪʨʦʛʠʜʨʦʨʘʩ-

ʧʨʝʜʝʣʠʪʝʣʴ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʥʘʛʨʫʟʢʫ. ʅʘʛʨʫʟʢʦʡ ʚ ʛʠʜʨʘʚʣʠʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤʝ ʥʘʟʳʚʘʝʪʩʷ ʬʠʟʠʯʝʩʢʦʝ ʪʝʣʦ, ʧʝʨʝʤʝʱʘʝʤʦʝ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ. ʍʦʜ ʟʦʣʦʪʥʠʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʙʣʘʛʦʜʘʨʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʫ, ʩʦʜʝʨʞʘʱʝʤʫʩʷ ʚ ʠʟʜʝʣʠʠ. 

ɺʳʙʦʨ ʧʨʘʚʠʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʦʢ ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪ ʢʘʯʝʩʪʚʦ (ʤʝʭʘʥʠʯʝʩʢʠʝ, ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ), ʘ ʪʘʢʞʝ ʠʟʜʝʨʞʢʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʦʡ ʧʨʝʜʤʝʪʘ. ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʦʢ. 
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ʈʠʩ. 1. ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʦʢ 

 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʧʦʨʦʰʢʦʚʳʭ ʟʘʛʦʪʦʚʦʢ ʩʪʘʣʦ ʚʦʟʤʦʞʥʦ ʙʣʘʛʦ-

ʜʘʨʷ 3D ʧʨʠʥʪʝʨʫ, ʨʘʙʦʪʘʶʱʝʤʫ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʊʘʢʦʡ 

ʤʝʪʦʜ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʘʛʦʪʦʚʦʢ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ. ʀʟʦʙʨʝʪʝʥʠʝ ʧʨʠʥʘʜʣʝʞʠʪ ʏʘʨʣʴʟʫ ʍʘʣʣʫ, ʩʢʦʥʩʪʨʫʠʨʦ-

ʚʘʚʰʝʤʫ ʧʝʨʚʳʡ ʩʪʝʨʝʦʣʠʪʦʛʨʘʬʠʯʝʩʢʠʡ ʪʨʝʭʤʝʨʥʳʡ ʧʨʠʥʪʝʨ. [2] 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠ-

ʚʘʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʪʘʢ ʢʘʢ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʨʦʛʨʝʩʩʠʚʥʳʤ. [1] ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʈʦʩʩʠʠ ʫʪʚʝʨʞʜʝʥʳ 28 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ (ɻʆʉʊ ʈ) ʧʦ ʘʜʜʠʪʠʚʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. ɺ 

ʵʪʦʡ ʦʙʣʘʩʪʠ ʟʘʧʣʘʥʠʨʦʚʘʥʘ ʨʘʟʨʘʙʦʪʢʘ ʝʱʸ 11 ʩʪʘʥʜʘʨʪʦʚ. ʕʪʦ ʧʦʢʘ-

ʟʳʚʘʝʪ, ʯʪʦ ʵʪʘ ʦʪʨʘʩʣʴ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʈʦʩʩʠʠ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ. [3] 

ʆʩʥʦʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʘʜʜʠʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ 

ʚʳʙʦʨʦʯʥʦʝ ʣʘʟʝʨʥʦʝ ʧʣʘʚʣʝʥʠʝ ʠ ʧʨʷʤʦʝ ʣʘʟʝʨʥʦʝ ʩʧʝʢʘʥʠʝ ʤʝʪʘʣ-

ʣʦʚ. ʀʭ ʨʘʟʣʠʯʠʷ ʚ ʤʝʪʦʜʝ ʩʚʷʟʳʚʘʥʠʷ ʯʘʩʪʠʮ: ʚ SLM ʣʘʟʝʨ ʨʘʩʧʣʘʚ-

ʣʷʝʪ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʧʦʨʦʰʦʢ, ʘ ʚ DMLS ʯʘʩʪʠʮʳ ʧʦʨʦʰʢʘ ʥʘʛʨʝʚʘ-

ʶʪʩʷ ʤʝʥʴʰʝ ʠ ʩʧʝʢʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʥʝ ʧʝʨʝʭʦʜʷ ʚ ʞʠʜʢʫʶ ʬʘʟʫ. 

ʂʦʨʧʫʩ ʵʣʝʢʪʨʦʛʠʜʨʦʨʘʩʧʨʝʜʝʣʠʪʝʣʷ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ ʤʘ-

ʪʝʨʠʘʣʘ ɸ25ʍ13ʅ2 ï ʩʪʘʣʴ ʢʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʘʷ (ʥʝʨʞʘʚʝʶʱʘʷ) 

ʦʙʳʢʥʦʚʝʥʥʘʷ ʤʘʨʪʝʥʩʠʪʥʦʛʦ ʢʣʘʩʩʘ, ʤʘʛʥʠʪʥʘʷ. ʉʪʘʣʴ ʦʙʣʘʜʘʝʪ 

ʧʦʚʳʰʝʥʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʩʧʦʩʦʙʥʘ ʚʳʜʝʨʞʠʚʘʪʴ ʫʜʘʨʥʳʝ ʥʘ-

ʛʨʫʟʢʠ ʠ ʨʘʙʦʪʘʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ ʜʦ +450-500 Áʉ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʥʠʪʴ ʤʘʪʝʨʠʘʣ ʜʝʪʘʣʠ ʥʘ ʘʥʘʣʦʛ, ʪʘʢ ʢʘʢ ʩʫʱʝʩʪ-

ʚʫʶʱʠʡ ʤʘʪʝʨʠʘʣ ʟʘʛʦʪʦʚʢʠ ʥʝ ʧʦʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʦʨʦʰʢʘ. 

ɼʝʪʘʣʴ çʂʦʨʧʫʩ ʵʣʝʢʪʨʦʛʠʜʨʦʨʘʩʧʨʝʜʝʣʠʪʝʣʷè ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʜʝʪʘʣʴ ʩʣʦʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. ɻʘʙʘʨʠʪʳ ʜʝʪʘʣʠ 104ʭ66 ʤʤ. 

ɼʝʪʘʣʴ ʬʦʨʤʳ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ ʩ ʜʚʫʤʷ ʦʪʨʦʩʪʢʘʤʠ ʠʤʝʝʪ ʤʥʦʞʝ-

ʩʪʚʦ ʦʪʚʝʨʩʪʠʡ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʧʝʨʝʩʝʢʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. ʉʘ-
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ʤʳʡ ʪʦʯʥʳʡ ʵʣʝʤʝʥʪ ï ʦʪʚʝʨʩʪʠʝ ʧʦʜ ʟʦʣʦʪʥʠʢ ʢʚʘʣʠʪʝʪʘ ʅ9 ʠ ʰʝ-

ʨʦʭʦʚʘʪʦʩʪʴʶ Ra 0,2 ʤʢʤ. ɼʘʥʥʫʶ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʚʦʟʤʦʞʥʦ ʧʦʣʫ-

ʯʠʪʴ ʤʝʪʦʜʦʤ ʧʦʣʠʨʦʚʘʥʠʷ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʦʪʚʝʨʩʪʠʡ ʜʝʪʘʣʠ çʂʦʨʧʫʩ ʵʣʝʢʪʨʦʛʠʜʨʦʨʘʩ-

ʧʨʝʜʝʣʠʪʝʣʷè ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦ-

ʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʙʝʟ ʧʦʩʣʝʜʫʶʱʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, 

ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʠʢʣ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʜʝʪʘʣʠ ʩ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ ʜʦ 2-3 ʜʥʝʡ. 

ʉʠʩʪʝʤʘ, ʜʣʷ ʢʦʪʦʨʦʡ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʢʦʨʧʫʩ ʵʣʝʢʪʨʦʛʠʜʨʦ-

ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ, ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʝ, ʯʪʦ ʜʦʧʫʩʢʘʝʪ 

ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝ-

ʥʠʶ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʤʦʞʥʦ ʩʥʠʞʝʥʠʝ ʪʨʫʜʦʸʤʢʦʩʪʠ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ, ʩʪʘʥʝʪ ʧʨʦ-

ʱʝ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʠʟʜʝʣʠʷ. ʇʨʦʙʣʝʤʘʤʠ ʤʦʛʫʪ 

ʦʢʘʟʘʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʤʝʪʦ-

ʜʘʭ ʧʝʯʘʪʠ ʠ ʙʦʣʝʝ ʥʠʟʢʘʷ ʧʨʦʯʥʦʩʪʴ ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʦʪʣʠʚʢʦʡ ʠ ʧʦʢʦʚʢʦʡ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʬʠʨʤʳ Aidro Hydraulis (ʀʪʘʣʠʷ) ʧʨʠʤʝʥʠʣʠ ʘʜ-

ʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʨʧʫʩʘ ʨʝʜʫʢʮʠʦʥʥʦʛʦ 

ʢʣʘʧʘʥʘ. ʅʦʚʳʡ ʤʝʪʦʜ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʟʚʦʣʠʣ ʩʦʢʨʘʪʠʪʴ ʚʝʩ ʠʟʜʝ-

ʣʠʷ ʜʦ 60%, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʚʨʝʤʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩ 1-2 ʤʝʩʷʮʝʚ ʜʦ 

4-5 ʜʥʝʡ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʘʜʜʠʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪ-

ʚʘ ʧʦʟʚʦʣʷʝʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʠʟʜʝʣʠʷ ʠ ʧʦʵʪʦʤʫ 

ʥʘʮʝʣʝʥʘ ʥʘ ʤʝʣʢʦʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. [3] 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʙʣʘ-

ʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʭʦʜʩʪʚʦ ʟʘʛʦʪʦʚʢʠ ʩ ʜʝʪʘʣʴʶ.  
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʀʃ ʊʈɽʅʀʗ ɺ ʇʅɽɺʄɸʊʀʏɽʉʂʆʄ 

ʎʀʃʀʅɼʈɽ 
 

ʂʫʯʠʥ ɸ.ɸ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʉʠʤʘʢʦʚ ɸ.ʃ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
 

ʊʨʝʥʠʝ ʧʨʠʩʫʱʝ ʙʦʣʴʰʠʥʩʪʚʫ ʩʠʩʪʝʤ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ 

ʥʘ ʠʭ ʨʘʙʦʪʫ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʧʨʠʚʦʜʦʚ, ʪʨʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝ-

ʥʠʶ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠ ʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ. ʇʨʠʩʫʪʩʪ-

ʚʠʝ ʪʨʝʥʠʷ ʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʧʨʠʚʦʜʘ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʶ: ʧʨʝʨʳʚʠʩʪʦʛʦ ʜʚʠʞʝʥʠʷ, ʟʘʣʠʧʘʥʠʶ, ʫʧʨʫʛʦʩʪʠ ʧʨʠ ʤʘ-

ʣʳʭ ʧʝʨʝʤʝʱʝʥʠʷʭ. 

ʆʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʥʦ ʜʘʥʥʦʝ ʚʣʠʷʥʠʝ ʚ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʧʨʠ-

ʚʦʜʘʭ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʊʨʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʧʨʠʚʦʜʦʚ, ʢʦʪʦʨʘʷ ʚʥʦʩʠʪ ʥʝʣʠʥʝʡʥʦʩʪʴ ʚ 

ʩʠʩʪʝʤʫ ʠ ʟʘʪʨʫʜʥʷʝʪ ʫʧʨʘʚʣʝʥʠʝ ʧʦʣʦʞʝʥʠʝʤ ʠ ʩʢʦʨʦʩʪʴʶ ʪʘʢʦʛʦ 

ʧʨʠʚʦʜʘ [1]. ʅʝʣʠʥʝʡʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʟʥʠʢʘʶʱʠʭ ʩʠʣ ʪʨʝʥʠʷ 

ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʢʦʣʝʙʘʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʝʜʝʣʴ-

ʥʳʭ ʮʠʢʣʦʚ ʚ ʧʥʝʚʤʘʪʠʯʝʩʢʦʤ ʧʨʠʚʦʜʝ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷ-

ʝʪ ʧʨʦʮʝʩʩ ʝʛʦ ʢʦʥʪʨʦʣʷ.  

ʆʩʥʦʚʥʳʤʠ ʧʘʨʘʤʠ ʪʨʝʥʠʷ ʚ ʧʥʝʚʤʘʪʠʯʝʩʢʦʤ ʮʠʣʠʥʜʨʝ ʷʚ-

ʣʷʶʪʩʷ: ʛʨʷʟʝʩʲʝʤʥʦʝ ʢʦʣʴʮʦ ʠ ʰʪʦʢ ʮʠʣʠʥʜʨʘ, ʰʪʦʢʦʚʘʷ ʤʘʥʞʝʪʘ 

ʠ ʰʪʦʢ ʮʠʣʠʥʜʨʘ, ʧʦʨʰʥʝʚʳʝ ʤʘʥʞʝʪʳ ʠ ʩʪʝʥʢʠ ʮʠʣʠʥʜʨʘ, ʰʪʦʢ 

ʮʠʣʠʥʜʨʘ ʠ ʥʘʧʨʘʚʣʷʶʱʘʷ ʚʪʫʣʢʘ, ʩʪʝʥʢʠ ʮʠʣʠʥʜʨʘ ʠ ʥʘʧʨʘʚʣʷʶ-

ʱʝʝ ʢʦʣʴʮʦ (ʨʠʩ. 1.). 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʮʠʣʠʥʜʨʘ 
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ʉʠʣʘ ʪʨʝʥʠʷ ʧʨʠ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʤ ʧʝʨʝʤʝʱʝʥʠʠ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʩʤʘʟʢʠ, 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʨʰʥʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʠʣʠʥʜʨʘ, ʢʦʥʩʪʨʫʢʮʠʠ 

ʫʧʣʦʪʥʝʥʠʷ, ʝʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʩʦʩʪʦʷʥʠʷ ʫʧʣʦʪʥʷʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

[2]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʩʪʘʥʦʚʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩʠʣ ʪʨʝʥʠʷ ʚ ʧʥʝʚʤʘʪʠʯʝʩʢʦʤ ʮʠʣʠʥʜʨʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʪʨʝ-

ʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʦʮʝʩʩʳ ʪʨʝʥʠʷ 

ʠ ʧʨʝʜʩʢʘʟʘʪʴ ʚʦʟʤʦʞʥʦʝ ʧʦʚʝʜʝʥʠʝ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʠʣ ʪʨʝʥʠʷ ʚʦʟʥʠʢʘʶ-

ʱʠʭ ʚ ʧʥʝʚʤʘʪʠʯʝʩʢʦʤ ʮʠʣʠʥʜʨʝ. 

ʀʩʭʦʜʷ ʠʟ ʦʩʥʦʚʥʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʝʛʦ ʜʠʥʘʤʠʢʫ 

ʰʪʦʢʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʮʠʣʠʥʜʨʘ, ʩʣʝʜʫʝʪ, ʯʪʦ 

ʚʦʟʥʠʢʘʶʱʠʝ ʩʠʣʳ ʪʨʝʥʠʷ ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝ-

ʥʠʷ ʠʤ: 

ὓϽὼ ὖ
“Ὀ

τ
ὖ
“Ὀ Ὠ

τ
Ὂ̓̑

Ὂ̎́̄ ̑                                                                                ρ 

ʛʜʝ: ὓ  ʤʘʩʩʘ ʰʪʦʢʘ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ ʩ ʦʙʲʝʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷ; 

ὖȟὖ  ʜʘʚʣʝʥʠʝ ʚ ʙʝʩʰʪʦʢʦʚʦʡ ʠ ʰʪʦʢʦʚʦʡ ʧʦʣʦʩʪʷʭ ʮʠʣʠʥʜ-

ʨʘ; 

ὈȟὨ  ʜʠʘʤʝʪʨ ʧʦʨʰʥʷ ʠ ʰʪʦʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

Ὂ̎́̄  ̑ʩʠʣʘ ʥʘʛʨʫʟʢʠ ʥʘ ʮʠʣʠʥʜʨ; 

Ὂ̓̑  ʩʫʤʤʘʨʥʘʷ ʩʠʣʘ ʪʨʝʥʠʷ; 

ὼ  ʧʝʨʝʤʝʱʝʥʠʝ ʰʪʦʢʘ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ. 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʩʠʣʳ ʪʨʝʥʠʷ ʥʘʯʥʝʤ ʩ ʦʙʨʘʱʝʥʠʷ ʢ 

ʵʬʬʝʢʪʫ ʐʪʨʠʙʝʢʘ. ʕʬʬʝʢʪ ʐʪʨʠʙʝʢʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʫʚʝʣʠ-

ʯʝʥʠʷ ʩʠʣ ʪʨʝʥʠʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʝʨʝ-

ʤʝʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʘʣʳʭ ʩʢʦʨʦʩʪʝʡ, ʘ ʢʨʠʚʘʷ ʟʘʚʠʩʠʤʦʩʪʠ ʩʠʣʳ 

ʪʨʝʥʠʷ ʦʪ ʩʢʦʨʦʩʪʠ ʥʘʟʳʚʘʝʪʩʷ ʢʨʠʚʦʡ ʐʪʨʠʙʝʢʘ (ʨʠʩ. 2.).  
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ʈʠʩ. 2. ʂʨʠʚʘʷ ʐʪʨʠʙʝʢʘ 

 

ʀʩʭʦʜʷ ʠʟ ʵʬʬʝʢʪʘ ʐʪʨʠʙʝʢʘ ʚʦʟʥʠʢʘʶʱʝʝ ʪʨʝʥʠʝ ʚ ʧʥʝʚʤʘ-

ʪʠʯʝʩʢʦʤ ʮʠʣʠʥʜʨʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʩʣʝʜʫʶʱʠʤ ʫʨʘʚʥʝʥʠʝʤ: 

Ὂ̓̑ Ὂ Ὂ ὊὩ Ⱦ „ό                                                 ς 

ʛʜʝ: Ὂ  ʩʪʘʪʠʯʝʩʢʘʷ ʩʠʣʘ ʪʨʝʥʠʷ; 

Ὂ  ʢʫʣʦʥʦʚʩʢʘʷ ʩʠʣʘ ʪʨʝʥʠʷ; 

„  ʢʦʵʬʬʠʮʠʝʥʪ ʚʷʟʢʦʛʦ ʪʨʝʥʠʷ; 

ό  ʩʢʦʨʦʩʪʴ ʐʪʨʠʙʝʢʘ; 

ό  ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʤʝʞʜʫ ʜʚʫʤʷ ʢʦʥʪʘʢʪʠʨʫʶʱʠʤʠ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ; 

ὲ  ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʢʣʦʥʘ ʢʨʠʚʦʡ ʐʪʨʠʙʝʢʘ. 

 

ɺʳʰʝʧʨʠʚʝʜʝʥʥʘʷ ʤʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʪʘʪʠʯʝʩʢʫʶ ʩʠʣʫ 

ʪʨʝʥʠʷ ʠ ʢʫʣʦʥʦʚʩʢʫʶ ʩʠʣʫ ʪʨʝʥʠʷ. Cʪaʪʠʯecʢoe ʪpeʥʠe ï cʠʣa, 

ʧpoʪʠʚoʜʝʡʩʪʚʫʶʱʘʷ ʥaʯaʣʫ ʜʚʠʞeʥʠʷ. Cʪʘʪʠʯʝʩʢʦʝ ʪʨʝʥʠʝ 

ʩʚʷʟaʥʦ c ʤaʢpocʢoʧʠʯecʢʠʤʠ ʥecooʪʚeʪcʪʚʠʷʤʠ ʥa ʧoʚepxʥocʪʷx 

ʢoʥʪaʢʪʠpʫʶʱʠx ʤaʪepʠaʣoʚ, a ʪaʢʞe ʤeʞʤoʣeʢʫʣʷpʥʳʤ 

ʚʟaʠʤoʜeʡcʪʚʠeʤ. ʂʫʣʦʥʦʚʩʢʘʷ ʩʠʣʘ ʪʨʝʥʠʷ ï ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʩʠʣʘ, 

ʚʦʟʥʠʢʘʶʱʘʷ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʩʢʦʣʴʞʝʥʠʠ ʪʝʣ, ʧʦʜ ʜʝʡʩʪʚʫʶ-

ʱʝʡ ʩʠʣʦʡ ʥʦʨʤʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʚ ʧʘʨʝ ʪʨʝʥʠʷ. 

ʀʟʤʝʥʝʥʠʝ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʣʳ ʪʨʝʥʠʷ ʚ ʧʘʨʘʭ ʪʨʝʥʠʷ ʧʥʝʚ-

ʤʦʮʠʣʠʥʜʨʘ ʩʦʛʣʘʩʥʦ ʤʦʜʝʣʠ ʪʨʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʵʬʬʝʢʪʝ 

ʐʪʨʠʙʝʢʘ, ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺ ʥʘʯʘʣʴʥʳʡ 

ʤʦʤʝʥʪ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʨʰʥʷ ʮʠʣʠʥʜʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʝʥʦʢ ʮʠ-

ʣʠʥʜʨʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʪʘʪʠʯʝʩʢʘʷ ʩʠʣʘ ʪʨʝʥʠʷ, 
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ʧpoʪʠʚoʜʝʡʩʪʚʫʶʱʘʷ ʥaʯaʣʫ ʜʚʠʞeʥʠʷ ʧʦʨʰʥʷ ʠ ʰʪʦʢʘ ʮʠʣʠʥʜʨʘ. 

ɼʘʥʥʳʡ ʵʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʥʦʩʦʤ ʠ ʚʳʩʦʢʠʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʨʝʥʠʷ, ʦʜʥʘʢʦ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʨʰʥʷ ʠ ʰʪʦʢʘ ʚ ʮʠʣʠʥʜʨʝ ʩʠʣʘ ʪʨʝʥʠʷ 

ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʠ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʢʫʣʦʥʦʚʩʢʫʶ ʩʠʣʫ ʪʨʝʥʠʷ. 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʝ-

ʨʝʤʝʱʝʥʠʷ ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʧʘʨʘʭ ʪʨʝʥʠʷ ʠ ʩʥʠ-

ʞʘʝʪʩʷ ʠʟʥʘʰʠʚʘʥʠʝ ʢʦʥʪʘʢʪʠʨʫʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʆʙʨʘʪʠʤʩʷ ʢ ʤʦʜʝʣʠ ʩʠʣʳ ʪʨʝʥʠʷ ï ʤʦʜʝʣʠ ʃʫɻʨʝ, ʢʦʪʦʨʘʷ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʵʬʬʝʢʪ ʐʪʨʠʙʝʢʘ ʠ ʟʘʧʘʟʜʳʚʘʥʠʝ ʪʨʝʥʠʷ. ʄʦʜʝʣʴ 

ʃʫɻʨʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʯʝʨʝʟ ʥʝʨʦʚ-

ʥʦʩʪʠ (ʰʝʨʦʭʦʚʘʪʦʩʪʠ), ʢʦʪʦʨʳʝ ʦʪʢʣʦʥʷʶʪʩʷ, ʧʨʠ ʧʨʠʣʦʞʝʥʠʠ 

ʩʠʣʳ, ʘ ʢʦʛʜʘ ʩʠʣʘ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʘ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʝʨʦʚʥʦʩʪʝʡ 

ʣʦʤʘʶʪʩʷ, ʘ ʟʘʪʝʤ ʩʢʦʣʴʟʷʪ ʤʝʞʜʫ ʪʨʫʱʠʤʠʩʷ ʵʣʝʤʝʥʪʘʤʠ, ʜʘʥʥʘʷ 

ʤʦʜʝʣʴ ʪʝʨʥʠʷ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ [3]:  
 

ừ
Ử
Ừ

Ử
ứ

Ὠᾀ

Ὠὸ
ό

ᾀ„

Ὣό
ό

Ὣό Ὂ Ὂ ὊὩ Ⱦ

Ὂ̓̑ ᾀ„
Ὠᾀ

Ὠὸ
„ ό„

                                                    σ 

ʛʜʝ ᾀ  ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ ʥʝʨʦʚʥʦʩʪʝʡ (ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʰʝʨʦʭʦ-

ʚʘʪʦʩʪʝʡ); 

„  ʢʦʵʬʬʠʮʠʝʥʪ ʞʝʩʪʢʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʰʝʨʦʭʦʚʘʪʦʩʪʝʡ; 

„  ʢʦʵʬʬʠʮʠʝʥʪ ʤʠʢʨʦʚʷʟʢʦʛʦ ʪʨʝʥʠʷ; 

Ὣό  ʬʫʥʢʮʠʷ ʐʪʨʠʙʝʢʘ; 
 

ʅʝʜʦʩʪʘʪʢʦʤ ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ ʤʦʜʝʣʠ ʃʫɻʨʝ ʧʨʠ ʨʘʩʩʤʦʪ-

ʨʝʥʠʠ ʩʠʣ ʪʨʝʥʠʷ ʚ ʧʥʝʚʤʘʪʠʯʝʩʢʦʤ ʮʠʣʠʥʜʨʝ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʫʯʝʪʘ ʚʣʠʷʥʠʷ ʥʘ ʪʨʝʥʠʝ ʩʤʘʟʢʠ [4]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʜʝʣʴ ʃʫɻʨʝ 

ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʦʣʥʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ừ
Ử
Ừ

Ử
ứ

Ὠᾀ

Ὠὸ
ό

ᾀ„

ὫόȟὬ
ό

ὫόȟὬ Ὂ ρ ὬὊ ὊὩ Ⱦ

Ὂ̓̑ ᾀ„
Ὠᾀ

Ὠὸ
„ Ὕ

Ὠό

Ὠὸ
ό„

                                        τ 

ʛʜʝ Ὕ  ʚʨʝʤʝʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ ʪʨʝʥʠʷ ʞʠʜʢʦʩʪʠ; 

Ὤ  ʪʦʣʱʠʥʘ ʩʤʝʨʟʘʶʱʝʛʦ ʩʣʦʷ. 
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ʇʨʠʚʝʜʝʥʥʘʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴʶ ʩʠʣʳ ʪʨʝ-

ʥʠʷ ʚ ʜʠʥʘʤʠʢʝ, ʜʣʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʣʫʯʘʷ (ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʨʝ-

ʞʠʤ) ʩʠʣʘ ʪʨʝʥʠʷ ʙʫʜʝʪ ʦʧʠʩʳʚʘʪʴʩʷ ʫʨʘʚʥʝʥʠʝʤ: 

 

Ὂ̓̑ Ὂ ρ ὬὊ ὊὩ Ⱦ

ό„                                                                                  υ 

   

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʧʨʝʜʣʦʞʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ, ʦʧʠʩʳʚʘʶʱʘʷ ʜʝʡʩʪʚʫʶʱʠʝ ʩʠʣʳ ʪʨʝʥʠʷ ʚ ʧʥʝʚʤʘʪʠʯʝ-

ʩʢʠʭ. ʇʦʣʫʯʝʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʩʠʣʳ ʪʨʝʥʠʷ ʚ 

ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʣʠʥʝʡʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʣʠ-

ʥʝʡʥʳʭ ʩʢʦʨʦʩʪʷʭ ʧʝʨʝʤʝʱʝʥʠʷ ʰʪʦʢʦʚ ʮʠʣʠʥʜʨʦʚ ʠ ʨʘʟʣʠʯʥʳʭ 

ʜʘʚʣʝʥʠʷʭ ʚ ʠʭ ʢʘʤʝʨʘʭ. ɼʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ 

ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʝʡʩʪ-

ʚʫʶʱʝʡ ʩʠʣʳ ʪʨʝʥʠʷ ʚ ʧʥʝʚʤʘʪʠʯʝʩʢʦʤ ʮʠʣʠʥʜʨʝ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʷʭ ʧʝʨʝʤʝʱʝʥʠʷ ʰʪʦʢʘ ʮʠʣʠʥʜʨʘ ʠ ʜʘʚʣʝʥʠʡ ʚ 

ʰʪʦʢʦʚʦʡ ʠ ʧʦʨʰʥʝʚʦʡ ʧʦʣʦʩʪʷʭ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʚ ʩʨʝʜʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʀʄʀʊɸʎʀʆʅʅɸʗ ʄʆɼɽʃʔ  

ɻʀɼʈɸɺʃʀʏɽʉʂʆɻʆ ʉʊɽʅɼɸ 

 

ɹʦʞʝʥʢʦʚ ʅ.ɸ., ʤʘʛʠʩʪʨʘʥʪ; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ɼʘʨhʪ ʗ.ɸ., ʜ-ʨ ʪʝʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ʊʘʢ ʢʘʢ ʨʝʘʣʴʥʳʡ ʩʪʝʥʜ ʜʦʚʦʣʴʥʦ ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ, ʟʘʥʠʤʘʶʱʝʝ ʤʥʦʛʦ ʤʝʩʪʘ, ʛʦʨʘʟʜʦ ʧʨʦʱʝ ʠ ʵʬʬʝʢʪʠʚʥʝʝ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ. ʇʨʘʢʪʠʯʝ-

ʩʢʦʡ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʨʘʙʦʯʝʛʦ ʩʪʝʥʜʘ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʩʪʫʜʝʥʪʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʜʠʩʪʘʥʮʠ-

ʦʥʥʦ). 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʪʝʥʜʘ. ʉʪʝʥʜ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʠʜʨʦʧʨʠʚʦʜ: çʨʝʛʫʣʠʨʫʝʤʳʡ ʥʘʩʦʩ ï ʨʝʛʫʣʠ-

ʨʫʝʤʳʡ ʤʦʪʦʨè. ʅʘʩʦʩ ʧʨʠʚʦʜʠʪʩʷ ʚʦ ʚʨʘʱʝʥʠʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ, 

ʤʦʪʦʨ ʧʨʠʚʦʜʘ ʥʘʛʨʫʞʝʥ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʥʘʛʨʫ-

ʞʘʪʝʣʷʤʠ. ɺ ʩʭʝʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʨʦʩʩʝʣʠ, ʢʣʘʧʘʥ, ʘ ʪʘʢʞʝ ʜʘʪ-

ʯʠʢʠ ʜʘʚʣʝʥʠʷ (ʤʘʥʦʤʝʪʨʳ), ʩʢʦʨʦʩʪʠ, ʫʛʣʘ ʠ ʨʘʩʭʦʜʘ. 

 

 
ʈʠʩ.1. ʉʭʝʤʘ ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʪʝʥʜʘ 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʳ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʥʘ ʩʪʝʥʜʝ ʚʦʟ-

ʤʦʞʥʳ ʚʠʨʪʫʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʠʜʨʦʤʘʰʠʥ, ʛʠʜʨʦʧʨʠʚʦʜʦʚ ʦʙʲʸʤʥʦʛʦ ʠ ʜʨʦʩʩʝʣʴ-

ʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʨʦʩʩʝʣʷ ʠ 

ʢʣʘʧʘʥʘ ʠ ʧʨ.  
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ʇʨʠʚʝʜʝʥʥʘʷ ʩʭʝʤʘ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ çʙʘʟʦʚʦʡè. ɺ çʙʘʟʦʚʫʶè 

ʩʭʝʤʫ ʚʦʟʤʦʞʥʦ ʚʚʝʜʝʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʠ ʜʝʣʠʪʝʣʝʡ ʧʦʪʦʢʘ, ʜʨʫʛʠʭ 

ʘʧʧʘʨʘʪʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʩʣʝ ʘʥʘʣʦʛʠʯʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʚʦʟʤʦʞʥʦ ʧʨʦʚʝʜʝʥʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʵʪʠʭ ʘʧʧʘʨʘʪʦʚ, ʠ ʧʨʠʚʦʜʦʚ ʩ ʥʠʤʠ.  

ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʘ ʤʦʜʝʣʴ ʩʪʝʥʜʘ. ɺ ʤʦʜʝʣʴ ʚʭʦʜʷʪ ʪʘʢʠʝ 

ʵʣʝʤʝʥʪʳ, ʢʘʢ ʤʦʪʦʨ ʩ ʥʘʛʨʫʟʢʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʫʙʙʣʦʢʝ M, ʜʘ-

ʣʝʝ - ʨʘʟʣʠʯʥʳʝ ʜʨʦʩʩʝʣʷ (Dr1, Dr2), ʚ ʩʫʙʙʣʦʢʝ V1 ʬʦʨʤʠʨʫʝʪʩʷ 

ʦʙʲʝʤ ʩʪʝʥʜʘ, ʢʣʘʧʘʥ, ʜʠʩʧʣʝʠ ʠ ʪ.ʜ.  
 

 
ʈʠʩ.2. ʄʦʜʝʣʴ ʩʪʝʥʜʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʚ Matlab Simulink 

 
ʈʠʩ.3. ʄʦʜʝʣʴ ʧʦʩʪʨʦʝʥʠʷ ʩʚʷʟʝʡ 3D-ʤʦʜʝʣʝʡ ʩ Matlab Simulink 
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ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʚʠʟʫʘʣʴʥʫʶ 

ʯʘʩʪʴ ʩʪʝʥʜʘ, ʚʳʧʦʣʥʝʥʥʫʶ ʚ Matlab ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢʠ 

Simscape multibody. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪ ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ ʢʘʢ 

ʨʘʤʳ ʩʪʝʥʜʘ (ʥʘ ʢʦʪʦʨʫʶ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʵʣʝʤʝʥʪʳ), ʵʣʝʢʪʨʦʜʚʠʛʘ-

ʪʝʣʴ, ʛʠʜʨʦʤʦʪʦʨ, ʚʝʥʪʝʣʷ, ʧʨʠʙʦʨʳ ʠʟʤʝʨʝʥʠʷ (ʤʘʥʦʤʝʪʨʳ, ʪʘʭʦ-

ʤʝʪʨʳ, ʨʘʩʭʦʜʦʤʝʨʳ), ʙʘʢ. ʅʘ ʨʠʩ. 4 ʠʟʦʙʨʘʞʝʥʘ ʚʳʧʦʣʥʝʥʥʘʷ ʤʦ-

ʜʝʣʴ, ʩ ʢʦʪʦʨʦʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʤʘʥʠʧʫʣʷʮʠʠ, 

ʩʦʟʜʘʚ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʫʣʴʪ. 
 

 
ʈʠʩ.4 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
 

1. ɼʘʨʰʪ, ʗ.ɸ. ɻʠʜʨʦʧʨʠʚʦʜ ʠ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʢʠ: ʫʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ / ʗ.ɸ. ɼʘʨʰʪ. ï ʂʦʚʨʦʚ: ʂɻʊɸ, 2012. ï 112ʩ. 

2. ɼʘʨʰʪ, ʗ.ɸ. ɻʠʜʨʦʘʚʪʦʤʘʪʠʢʘ ʠ ʛʠʜʨʦʧʨʠʚʦʜ: ʤʝʪʦʜʠʯʝ-

ʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʣʘʙʦʨʘʪʦʨʥʳʤ ʨʘʙʦʪʘʤ / ʗ.ɸ. ɼʘʨʰʪ, ʖ.ɺ. ʉʝʛʝʝʚ 

ï ʂʦʚʨʦʚ: ʂɻʊɸ, 2000. ï 80 ʩ. 

3. ɼʘʨʰʪ, ʗ.ɸ. ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʛʠʜ-

ʨʦʧʨʠʚʦʜʘ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʢ ʣʝʢʮʠʦʥʥʦʤʫ ʢʫʨʩʫ / ʗ.ɸ. ɼʘʨʰʪ. ï 

ʂʦʚʨʦʚ: ʂɻʊɸ, 2009. ï 88 ʩ. 

4. ɼʘʨʰʪ, ʗ.ɸ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʤʦʜʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʛʠʜʨʦʧʨʠʚʦʜʘ: ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʧʨʘʢʪʠʯʝʩʢʠʤ 

ʨʘʙʦʪʘʤ / ʗ.ɸ. ɼʘʨʰʪ, ɼ.ʅ. ɻʦʨʷʯʝʚ. ï ʂʦʚʨʦʚ: ʂɻʊɸ, 2010. ï 28 ʩ. 
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ʂʆʄʇʔʖʊɽʈʅɸʗ ɸʅʀʄɸʎʀʗ ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʗ 

ɻʀɼʈʆʋʉʊʈʆʁʉʊɺ 
 

ɸʥʪʦʥʦʚʘ ʄ.ɽ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ɼʘʨʰʪ ʗ.ɸ., ʜ-ʨ ʪʝʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ɺ ʵʥʝʨʛʦʤʝʭʘʥʠʯʝʩʢʦʤ ʢʦʣʣʝʜʞʝ ʂɻʊɸ ʚʝʜʫʪʩʷ ʟʘʥʷʪʠʷ ʧʦ ʜʠʩ-

ʮʠʧʣʠʥʝ çɻʠʜʨʦʧʨʠʚʦʜ ʠ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʢʠè. ʅʘ ʣʝʢʮʠʦʥʥʳʭ ʟʘʥʷ-

ʪʠʷʭ ʩʪʫʜʝʥʪʳ ʠʟʫʯʘʶʪ ʫʩʪʨʦʡʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʫʩʪ-

ʨʦʡʩʪʚ, ʚʭʦʜʷʱʠʭ ʚ ʧʨʠʚʦʜ. ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪ 

ʵʣʝʢʪʨʦʥʥʳʝ ʧʨʝʟʝʥʪʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʳ ʯʝʨʪʝʞʠ ʠ 3ɼ-ʤʦʜʝʣʠ 

ʫʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʦʧʠʩʘʥ ʠʭ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ, ʥʘʧʨʠʤʝʨ: 

ʈʠʩ. 1. ɿʦʣʦʪʥʠʢʦʚʳʡ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ:1 ï ʢʦʨʧʫʩ; 2 ï ʧʨʦʜʦʣʴʥʘʷ ʮʠʣʠʥʜ-

ʨʠʯʝʩʢʘʷ ʨʘʩʪʦʯʢʘ; 3,5 ï  ʙʫʪʠʢʠ; 4 ï ʟʦʣʦʪʥʠʢ; 6 ï ʢʨʦʤʢʠ ʙʫʨʪʦʚ, 7 ï  

ʢʨʦʤʢʠ ʢʦʣʴʮʝʚʳʭ ʨʘʩʪʦʯʝʢ; 8 ï ʢʦʣʴʮʝʚʳʝ ʨʘʩʪʦʯʢʠ 

 

ʉʣʘʡʜʳ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʷʩʥʝʥʠʷʤʠ, ʥʘʧʨʠʤʝʨ, ʚ ʟʦʣʦʪʥʠ-

ʢʦʚʳʭ ʨʘʩʧʨʝʜʝʣʠʪʝʣʷʭ (ʨʠʩ.1) ʠʟʤʝʥʝʥʠʝ ʢʦʤʤʫʪʘʮʠʠ ʧʦʜʚʝʜʝʥ-

ʥʳʭ ʢ ʥʠʤ ʛʠʜʨʦʣʠʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʦʩʝʚʦʤ ʩʤʝʱʝʥʠʠ ʮʠ-

ʣʠʥʜʨʠʯʝʩʢʦʛʦ ʟʘʧʦʨʥʦ-ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ð ʟʦʣʦʪʥʠʢʘ. 

ɿʦʣʦʪʥʠʢ 4, ʠʤʝʶʱʠʡ ʜʚʘ ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʙʫʨʪʠʢʘ 

3 ʠ 5, ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʦʜʦʣʴʥʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʨʘʩʪʦʯʢʝ 2 ʢʦʨʧʫ-

ʩʘ 1. ʈʘʙʦʯʠʝ ʢʘʥʘʣʳ ʈ ʠ ɸ ʩʚʷʟʘʥʳ ʩ ʢʦʣʴʮʝʚʳʤʠ ʨʘʩʪʦʯʢʘʤʠ 8, 

ʤʝʞʜʫ ʢʨʦʤʢʘʤʠ ʢʦʪʦʨʳʭ 7 ʠ ʢʨʦʤʢʘʤʠ 6 ʙʫʨʪʦʚ ʩʦʙʩʪʚʝʥʥʦ ʠ ʦʙ-

ʨʘʟʫʝʪʩʷ ʧʨʦʭʦʜʥʦʝ ʩʝʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ. ʇʝʨʝʤʝʱʝʥʠʝ ʟʦʣʦʪ-

ʥʠʢʘ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʨʘʩʪʦʯʢʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ 

ʨʘʟʥʦʩʪʠ ʜʘʚʣʝʥʠʡ ʚ ʨʘʙʦʯʠʭ ʢʘʥʘʣʘʭ ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ. [1] 

ʅʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʩʪʫʜʝʥʪʳ ʧʨʦʠʟʚʦʜʷʪ ʨʘʩʯʝʪ ʛʠʜ-

ʨʘʚʣʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ. ʅʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʷʭ ʩʪʫʜʝʥʪʳ ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪ ʤʘʢʝʪʳ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ ʠ ʧʨʦʚʦʜʷʪ ʦʧʳʪʳ ʧʦ ʩʥʷʪʠʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
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ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʢʦʣʣʝʜʞʘ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʊʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʤʘʰʠʥ, 

ʛʠʜʨʦʧʨʠʚʦʜʦʚ ʠ ʛʠʜʨʦʧʥʝʚʤʦʘʚʪʦʤʘʪʠʢʠè ʥʘʯʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʠʤʠ-

ʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʚ ʩʨʝʜʝ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ. ʉʥʘʯʘʣʘ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪʩʷ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʟʘʪʝʤ ʦʥʠ ʙʫʜʫʪ ʩʦʙʨʘʥʳ ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʩʭʝʤʳ ʧʨʠʚʦʜʦʚ, ʥʘ ʦʩ-

ʥʦʚʝ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʙʫʜʝʪ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʥʘ ʢʣʘʩʩʥʦʤ 

ʜʠʩʧʣʝʝ ʠʟʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʚʦʜʘ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʵʣʝʤʝʥʪʦʚ.  

ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʝʥ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʠʟʫʯʝʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʚʦʜʘ ʥʘ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʘʭ ʦʛʨʘʥʠʯʝʥʦ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʩ ʧʦʤʦʱʴʶ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʠʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʰʠʨʦʢʠʭ ʜʠʘʧʘʟʦʥʘʭ, ʚʚʦʜʠʪʴ ʣʶʙʳʝ 

ʟʥʘʯʝʥʠʷ ʠ ʧʦʣʫʯʘʪʴ ʜʦʩʪʦʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʕʪʦ ʧʦʤʦʞʝʪ ʩʪʫ-

ʜʝʥʪʘʤ ʣʫʯʰʝ ʧʦʥʷʪʴ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʛʠʜ-

ʨʦʧʨʠʚʦʜʘ ʚ ʮʝʣʦʤ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʙʳʣʦ ʥʘʡʜʝʥʦ ʫʧʦʤʠʥʘʥʠʡ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʚ ʰʠʨʦʢʦʡ 

ʧʨʘʢʪʠʢʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʢʘʯʝʩʪʚʝ ʥʘʛʣʷʜʥʦʛʦ ʧʨʠʤʝʨʘ. ʉʫʱʝ-

ʩʪʚʫʶʪ: 3D ʪʨʝʥʘʞʸʨʥʳʡ ʢʦʤʧʣʝʢʩ ʩʣʝʩʘʨʷ-ʨʝʤʦʥʪʥʠʢʘ çɺʠʨʪʫ-

ʘʣʴʥʳʡ ʤʝʭʘʥʠʢ VR. ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʥʘʩʦʩʳè, ʚʠʨʪʫʘʣʴʥʳʡ ʪʨʝ-

ʥʘʞʸʨ-ʩʠʤʫʣʷʪʦʨ ʩʣʝʩʘʨʷ-ʨʝʤʦʥʪʥʠʢʘ çʉʙʦʨʢʘ-ʨʘʟʙʦʨʢʘ ʥʘʩʦʩʘè, 

ʧʨʦʛʨʘʤʤʥʳʡ ʣʘʙʦʨʘʪʦʨʥʳʡ ʢʦʤʧʣʝʢʩ çɻʠʜʨʘʚʣʠʢʘè, ʥʦ ʚʩʝ ʵʪʠ 

ʧʨʦʛʨʘʤʤʳ ʦʯʝʥʴ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʠ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʠʛʘʝʪʩʷ ʥʝʦʙʭʦ-

ʜʠʤʳʡ ʦʙʫʯʘʶʱʠʡ ʵʬʬʝʢʪ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ 

ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʠʤʝʝʪ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ:  

1. ɼʝʰʝʚʠʟʥʘ. ʄʠʥʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠʤʠʪʘ-

ʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ. 

2. ʋʯʝʙʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʄʘʪʝʨʠʘʣ ʧʨʝʧʦʜʥʦʩʠʪʩʷ ʙʦʣʝʝ ʥʘʛʣʷʜ-

ʥʦ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʝʛʦ ʤʦʞʥʦ ʜʦʧʦʣʥʠʪʴ ʘʥʠʤʘʮʠʦʥʥʳʤʠ ʤʦʜʝʣʷʤʠ. 

3. ɼʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʜʘʥʥʦʡ ʜʠʩ-

ʮʠʧʣʠʥʝ, ʥʦ ʠ ʚ ʨʷʜʝ ʜʨʫʛʠʭ: çʇʥʝʚʤʦʧʨʠʚʦʜ ʠ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠ-

ʢʠè, çʆʙʲʝʤʥʳʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʠ ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ ʧʨʠʚʦʜʳ, ʛʠʜ-

ʨʦʧʥʝʚʤʦʘʚʪʦʤʘʪʠʢʘè. 
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4. ʈʘʟʨʘʙʘʪʳʚʘʪʴ ʤʦʜʝʣʠ ʤʦʞʥʦ ʧʦʩʪʝʧʝʥʥʦ ʠ ʧʦʩʪʝʧʝʥʥʦ 

ʚʚʦʜʠʪʴ ʠʭ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʧʠʣʦʪʥʘʷ ʤʦʜʝʣʴ ʜʣʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ, ʧʨʠʚʝʜʸʥ-

ʥʦʛʦ ʥʘ ʨʠʩ. 1. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʶʪʩʷ ʩʣʝʜʫʶ-

ʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

 

ʈʘʩʧʨʝʜʝʣʠʪʝʣʴ 2-ʭ ʜʨʦʩʩʝʣʴ-

ʥʳʡ. ʄʦʜʝʣʴʥʘʷ ʩʭʝʤʘ 

 

 
ʄʦʜʝʣʴ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ 

ʯʝʨʝʟ ʦʜʠʥ ʟʦʣʦʪʥʠʢʦʚʳʡ ʟʘʟʦʨ 

ʄʦʜʝʣʴʥʘʷ ʦʩʮʠʣʣʦʛʨʘʤʤʘ: ʟʘ-

ʚʠʩʠʤʦʩʪʴ ʨʘʩʭʦʜʘ ʨʘʩʧʨʝʜʝʣʠ-

ʪʝʣʷ ʦʪ ʩʠʥʫʩʥʦʛʦ ʩʠʛʥʘʣʘ 

ʫʧʨʘʚʣʝʥʠʷ çʭè 

ʉʪʘʪʠʯʝʩʢʘʷ ʨʘʩʭʦʜʥʘʷ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ 

 

ʇʦʤʠʤʦ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʜʣʷ ʙʦʣʴʰʝʡ ʥʘʛʣʷʜʥʦʩʪʠ, ʚ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʥʠ-

ʤʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʠʜʨʦʫʩʪʨʦʡʩʪʚ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʘʥʠʤʘ-

0

5

10

15

20

25

30

-1,5 -1 -0,5 0 0,5 1 1,5

ʍ, ʤʤ

Q, ʣ/ʤʠʥ



92 
 

ʮʠʷ ï ʵʪʦ ʧʨʦʮʝʩʩ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʮʠʬʨʦʚʦʛʦ ʩʦʟʜʘʥʠʷ ʘʥʠʤʠ-

ʨʦʚʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ɸʥʠʤʘʮʠʶ ʧʣʘʥʠʨʫʝʪʩʷ ʩʜʝʣʘʪʴ ʩʘʤʠʤ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʤʦʞ-

ʥʦ ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ ʘʥʠʤʠʨʦʚʘʥʥʳʭ ʢʘʨʪʠʥʦʢ ʩʦʚʤʝʩʪʠʪʴ ʚ ʦʜʥʦʤ 

ʬʘʡʣʝ, ʥʘʧʨʠʤʝʨ, ʜʚʠʞʝʥʠʝ ʰʪʦʢʘ ʚ ʛʠʜʨʦʮʠʣʠʥʜʨʝ ʠ ʛʨʘʬʠʢ ʠʟ-

ʤʝʥʝʥʠʷ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ\̡ 

 

1. ʅʘʟʝʤʮʝʚ, ɸ.ʉ. ʇʥʝʚʤʘʪʠʯʝʩʢʠʝ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʨʠʚʦ-

ʜʳ ʠ ʩʠʩʪʝʤʳ. ʏʘʩʪʴ 2. ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʨʠʚʦʜʳ ʠ ʩʠʩʪʝʤʳ. ʆʩʥʦ-

ʚʳ / ɸ.ʉ. ʅʘʟʝʤʮʝʚ, ɼ.ɽ. ʈʳʙʘʣʴʯʝʥʢʦ. ï ʄ.: ʌʆʈʋʄ, 2007. ï 304 ʩ. 

 

 

ʉʀʉʊɽʄɸ ɸɺɸʈʀʁʅʆɻʆ ɻʀɼʈɸɺʃʀʏɽʉʂʆɻʆ ʇʈʀɺʆɼɸ 

ʃʀʅʀʀ ʕʃɽʂʊʈʆʍʀʄʀʏɽʉʂʆɻʆ ʇʆʂʈʓʊʀʗ 

 

ʇʘʚʣʦʚʘ ɽ.ʕ., ʇʘʚʣʦʚ ʄ.ɸ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ɸʨʪʝʤʦʚ ɺ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʃʠʥʠʷ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʤʝʜʥʝʥʠʷ ð ʵʣʝʢʪʨʦʧʦʣʠʨʦʚʘʥʠʷ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘʥʝʩʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ 

ʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʨʳʪʠʡ [1]. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʝʡ ʠ ʥʘʥʝʩʝ-

ʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʠ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʧʦʢʨʳʪʠʡ ʧʨʦʚʦʜʷʪ ʚ ʨʘʙʦʯʠʭ 

ʚʘʥʥʘʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ. ʇʨʦʤʳʚʢʘ 

ʜʝʪʘʣʝʡ ʧʨʦʚʦʜʠʪʩʷ ʧʦʩʣʝ ʢʘʞʜʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʚ 

ʚʘʥʥʘʭ ʧʨʦʤʳʚʢʠ. ʇʝʨʝʤʝʱʝʥʠʝ ʰʪʘʥʛʠ ʩ ʦʙʨʘʙʘʪʳʚʘʝʤʳʤʠ ʜʝʪʘ-

ʣʷʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʨʫʯʥʫʶ ʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʘʚʪʦʦʧʝʨʘʪʦʨʘ, ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʨʝʙʦʚʘʥʠʷʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦ-

ʛʦ ʧʨʦʮʝʩʩʘ. ɺʨʝʤʷ ʚʳʜʝʨʞʢʠ ʚ ʢʘʞʜʦʡ ʚʘʥʥʝ ʟʘʜʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʏʘʩʪʴ ʦʙʱʝʡ ʩʭʝ-

ʤʳ ʣʠʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 
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ʈʠʩ. 1. ʏʘʩʪʴ ʦʙʱʝʡ ʩʭʝʤʳ ʣʠʥʠʠ 

 

ʊʘʢ ʞʝ ʜʘʥʥʘʷ ʣʠʥʠʷ ʦʙʦʨʫʜʦʚʘʥʘ ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ (ʉɸʋ). 

ʉɸʋ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ, ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʦʡ ʙʘʨʘʙʘʥʥʦ-ʧʦʜʚʝʩʦʯʥʦʡ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʣʠʥʠʝʡ [2].  

ʉɸʋ ʦʙʝʩʧʝʯʠʚʘʝʪ:  

- ʫʧʨʘʚʣʝʥʠʝ ʘʚʪʦʦʧʝʨʘʪʦʨʘʤʠ, ʚʳʧʨʷʤʠʪʝʣʷʤʠ ʠ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʳʤʠ ʢʣʘʧʘʥʘʤʠ ʜʦʣʠʚʘ ʚʦʜʳ.  

-  ʫʧʨʘʚʣʝʥʠʝ ʘʚʪʦʦʧʝʨʘʪʦʨʘʤʠ ʚ ʩʣʝʜʫʶʱʠʭ ʨʝʞʠʤʘʭ ʨʘʙʦ-

ʪʳ: ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʧʦ ʧʨʦʛʨʘʤʤʝ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʦʤ ʧʦʢʨʳʪʠʷ ʜʝʪʘʣʠ; ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ, çʦʪ ʢʥʦʧʢʠ ʥʘ 

ʦʧʝʨʘʮʠʶè; ʨʫʯʥʦʤ; ʥʘʣʘʜʦʯʥʦʤ. 

- ʜʘʝʪ ʢʦʤʘʥʜʫ ʥʘ ʯʘʩʪʦʪʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʠʚʦʜʘ ʜʚʠʞʝʥʠʷ. 

ʐʪʘʪʥʳʝ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢ-

ʪʨʦʜʚʠʛʘʪʝʣʷ ʠ ʠʥʚʝʨʪʦʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʯʘʩʪʦʪʥʦ ʨʝʛʫʣʠʨʫʝʤʦʝ 

ʧʝʨʝʤʝʱʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦʜʘʯʠ ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʠʤʝʶʪ 

ʧʠʪʘʥʠʝ 220ð380 ɺ. 

ʇʨʠ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʵʥʝʨʛʦʧʦʜʩʪʘʥʮʠʠ ʠ ʦʪʩʫʪʩʪʚʠʠ 

ʩʝʪʝʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʧʨʠʚʦʜʘ ʦʪ ʰʪʘʪʥʦʡ ʣʠ-

ʥʠʠ ʥʝʚʦʟʤʦʞʥʦ, ʧʦʵʪʦʤʫ ʚ ʘʚʘʨʠʡʥʦʤ ʨʝʞʠʤʝ ʥʝʦʙʭʦʜʠʤʦ ʘʚʪʦ-

ʥʦʤʥʘʷ ʣʠʥʠʷ ʩ ʧʠʪʘʥʠʝʤ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ.  
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ɺ ʩʣʫʯʘʝ ʦʪʢʣʶʯʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʧʠʪʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʣʠʥʠʝʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʚʦʨʦʪʘ ʚʝʥʪʠʣʝʡ (ʨʫʯʥʦʡ ʨʝʞʠʤ). 

ɼʘʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʨʦʩʪ ʚ ʠʩʧʦʣʥʝʥʠʠ, ʥʦ ʟʘʥʠʤʘʝʪ ʜʣʠʪʝʣʴ-

ʥʦʝ ʚʨʝʤʷ, ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʜʝʪʘʣʠ, ʧʦʛʨʫʞʝʥʥʳʝ ʚ ʭʠʤʠʯʝʩʢʠʡ 

ʨʘʩʪʚʦʨ, ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʤ ʜʦʣʴʰʝ, ʯʝʤ ʧʦ ʪʝʭʧʨʦʮʝʩʩʫ. ʇʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʘʚʘʨʠʡʥʦʛʦ ʧʨʠʚʦʜʘ ʜʣʷ ʧʝ-

ʨʝʤʝʱʝʥʠʷ ʠ ʧʦʜʲʝʤʘ ʰʪʘʥʛʠ ʩ ʦʙʨʘʙʘʪʳʚʘʝʤʳʤʠ ʜʝʪʘʣʷʤʠ.  

ʉʠʩʪʝʤʘ ʘʚʘʨʠʡʥʦʛʦ ʧʨʠʚʦʜʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʣʠʥʠʶ ʥʠʟʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʘʚʘʨʠʡʥʳʡ ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʧʨʠʚʦʜ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʣʠʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʟʘʚʠʩʠʤʳʡ ʧʦʜʚʦʜ ʥʠʟʢʦʛʦ ʥʘ-

ʧʨʷʞʝʥʠʷ, ʥʠʟʢʦʚʦʣʴʪʥʳʡ ʠʥʚʝʨʪʦʨ ʠ ʥʠʟʢʦʚʦʣʴʪʥʳʡ ʨʝʛʫʣʠʨʫʝ-

ʤʳʡ ʜʚʠʛʘʪʝʣʴ. ʕʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʧʨʠʚʦʜ (ʨʠʩ. 2) ʩʦʩʪʦʠʪ ʠʟ 

ʥʘʩʦʩʘ, ʩʦʝʜʠʥʸʥʥʦʛʦ ʩ ʧʨʠʚʦʜʦʤ ʜʚʠʛʘʪʝʣʷ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʛʠʜ-

ʨʦʩʪʘʥʮʠʶ, ʛʠʜʨʦʘʚʪʦʤʘʪʠʢʘ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʝ ʢʣʘʧʘʥʳ ʠ ʧʨʠ-

ʚʦʜʥʳʝ ʛʠʜʨʦʤʦʪʦʨʳ. 

 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʵʣʝʢʪʨʦʛʠʜʨʦʧʨʠʚʦʜʘ: 

ʈ ï ʨʝʜʫʢʪʦʨ; ɻʄ ï ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʤʦʪʦʨ; ɻʈ ï ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʩʧʨʝ-

ʜʝʣʠʪʝʣʴ; ʂʇ ï ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ; ʅ ï ʥʘʩʦʩ;  

ʕɼ ï ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʜʚʠʛʘʪʝʣʴ; ɹ ï ʙʘʢ 
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ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝʤʳ, ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʘʚʪʦ-

ʥʦʤʥʦʡ ʘʚʘʨʠʡʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʚ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ 

ʠʟʚʣʝʯʴ ʜʝʪʘʣʠ ʠʟ ʚʘʥʥ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʥʝ ʜʦʧʫʩʪʠʪʴ ʙʨʘʢʘ ʠ ʚ ʩʣʫʯʘʝ 

ʧʨʠʤʝʥʝʥʠʷ ʘʛʨʝʩʩʠʚʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʘʚʘʨʠʶ, ʘ ʪʘʢʞʝ 

ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʇʦʣʠʧʣʘʩʪ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʘʣʴʚʘʥʠ-

ʯʝʩʢʦʡ ʣʠʥʠʝʡ; ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʠʥʩʪʨʫʢʮʠʷ ʧʦ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʃɻʇð79ɸʇ.90.00.000ʈʇ / ʇʩʢʦʚ, 2012. 

2. PTC ʠʥʞʠʥʠʨʠʥʛ. ʃʠʥʠʷ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʤʝʜʥʝ-

ʥʠʷ ʵʣʝʢʪʨʦʧʦʣʠʨʦʚʘʥʠʷ; ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ / ʄʦʩʢʚʘ, 

2019.  10ʩ. 

 

 

ʈɸʉʏɽʊ ɺʈɽʄɽʅʀ ʉʈɸɹɸʊʓɺɸʅʀʗ  

ʕʃɽʂʊʈʆʇʅɽɺʄɸʊʀʏɽʉʂʀʍ ʂʃɸʇɸʅʆɺ 
 

ɽʛʦʨʦʚ ʆ.ʉ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʍʘʣʘʪʦʚ ɽ.ʄ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 
ʕʣʝʢʪʨʦʧʥʝʚʤʦʢʣʘʧʘʥ ï ʵʪʦ ʧʥʝʚʤʘʪʠʯʝʩʢʠʡ ʢʣʘʧʘʥ ʩ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʳʤ ʧʨʠʚʦʜʦʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʧʝʨʝʢʨʳʪʠʷ ʧʦʪʦʢʘ ʨʘʙʦʯʝʛʦ ʛʘʟʘ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ. 

ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʵʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʢʣʘʧʘʥʦʚ 

(ʕʇʂ), ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʦʩʪʘʚʝ ʩʠʩʪʝʤ ʛʘʟʦʩʥʘʙʞʝʥʠʷ (ʉɻʉ) ʨʘʢʝʪ-

ʥʦ-ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ (ʈʂʂ), ʷʚʣʷʝʪʩʷ ʚʨʝʤʷ ʠʭ ʩʨʘʙʘʪʳʚʘ-

ʥʠʷ [1-3]. ɿʥʘʥʠʝ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʠ ʉɻʉ ʈʂʂ ʚʳʙʨʘʪʴ ʕʇʂ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʟʘʜʘʥʥʫʶ ʮʠʢʣʦ-

ʛʨʘʤʤʫ ʧʦʪʨʝʙʣʝʥʠʷ ʛʘʟʦʚ. ɺʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʕʇʂ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʜʚʫʤʷ ʧʘʨʘʤʝʪʨʘʤʠ: ʚʨʝʤʝʥʝʤ ʦʪʢʨʳʪʠʷ ʠ ʚʨʝʤʝʥʝʤ ʟʘʢʨʳʪʠʷ. 

ʇʦʜ ʚʨʝʤʝʥʝʤ ʦʪʢʨʳʪʠʷ ʧʦʥʠʤʘʝʪʩʷ: 

ï ʜʣʷ ʥʦʨʤʘʣʴʥʦ-ʟʘʢʨʳʪʳʭ ʕʇʂ: ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʤʝʞʜʫ 

ʧʦʜʘʯʝʡ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʧʨʠʚʦʜ ʠ ʧʦʣʥʳʤ ʦʪ-

ʢʨʳʪʠʝʤ ʟʘʪʚʦʨʘ ʕʇʂ; 
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ï ʜʣʷ ʥʦʨʤʘʣʴʥʦ-ʦʪʢʨʳʪʳʭ ʕʇʂ: ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʤʝʞʜʫ 

ʩʥʷʪʠʝʤ ʥʘʧʨʷʞʝʥʠʷ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʨʠʚʦʜʘ ʠ ʧʦʣʥʳʤ ʦʪ-

ʢʨʳʪʠʝʤ ʟʘʪʚʦʨʘ ʕʇʂ. 

ʇʦʜ ʚʨʝʤʝʥʝʤ ʟʘʢʨʳʪʠʷ ʧʦʥʠʤʘʝʪʩʷ: 

ï ʜʣʷ ʥʦʨʤʘʣʴʥʦ-ʟʘʢʨʳʪʳʭ ʕʇʂ: ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʤʝʞʜʫ 

ʩʥʷʪʠʝʤ ʥʘʧʨʷʞʝʥʠʷ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʨʠʚʦʜʘ ʠ ʧʦʣʥʳʤ ʟʘ-

ʢʨʳʪʠʝʤ ʟʘʪʚʦʨʘ ʕʇʂ; 

ï ʜʣʷ ʥʦʨʤʘʣʴʥʦ-ʦʪʢʨʳʪʳʭ ʕʇʂ: ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʤʝʞʜʫ 

ʧʦʜʘʯʝʡ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʧʨʠʚʦʜ ʠ ʧʦʣʥʳʤ ʟʘ-

ʢʨʳʪʠʝʤ ʟʘʪʚʦʨʘ ʕʇʂ. 

ɼʣʷ ʕʇʂ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 

ʧʨʠʚʦʜ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ ʟʘʧʦʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʥʝʚʤʦʢʣʘʧʘʥʘ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥ ʦʪʢʨʳʪʠʷ ʠ ʟʘʢʨʳʪʠʷ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʨʫʜʥʦʩʪʝʡ. ɼʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʬʠʢʩʠʨʦʚʘʪʴ ʧʝʨʝ-

ʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʧʦ ʪʦʢʫ ʚ ʦʙʤʦʪʢʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʨʠʚʦʜʘ, ʧʦ 

ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ ʤʦʤʝʥʪʳ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ 

ʜʚʠʞʝʥʠʷ ʟʘʧʦʨʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʥʝʚʤʦʢʣʘʧʘʥʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʷʢʦʨʝʤ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ. 

ɼʣʷ ʕʇʂ ʥʝʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 

ʧʨʠʚʦʜ ʩʚʷʟʘʥ ʩ ʟʘʧʦʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʫʧʨʘʚʣʷʶʱʝʛʦ, ʘ ʥʝ ʦʩʥʦʚʥʦ-

ʛʦ ʧʥʝʚʤʦʢʣʘʧʘʥʘ, ʬʠʢʩʘʮʠʷ ʚʨʝʤʝʥʠ ʦʪʢʨʳʪʠʷ/ʟʘʢʨʳʪʠʷ ʟʘʪʚʦʨʘ 

ʕʇʂ ʧʦ ʪʦʢʫ ʚ ʦʙʤʦʪʢʝ ʧʨʠʚʦʜʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʅʘ 

ʧʨʘʢʪʠʢʝ ʧʨʠʙʝʛʘʶʪ ʢ ʢʦʩʚʝʥʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʚʨʝʤʝʥʠ ʦʪʢʨʳ-

ʪʠʷ/ʟʘʢʨʳʪʠʷ ʟʘʪʚʦʨʘ ʕʇʂ ʧʦ ʧʝʨʝʭʦʜʥʦʤʫ ʧʨʦʮʝʩʩʫ ʧʦ ʜʘʚʣʝʥʠʶ 

ʛʘʟʘ ʥʘ ʚʳʭʦʜʝ ʕʇʂ. ʆʜʥʘʢʦ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʦʪʩʫʪʩʪʚʫʶʪ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ ʦ ʪʦʯʥʦʩʪʠ ʪʘʢʦʛʦ ʤʝʪʦʜʘ ʦʧ-

ʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚ-

ʣʷʝʪʩʷ ʨʘʩʯʝʪʥʘʷ ʦʮʝʥʢʘ ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʨʝʤʝʥ ʩʨʘʙʘʪʳ-

ʚʘʥʠʷ ʕʇʂ ʥʝʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ 

ʟʘʧʦʨʥʦʛʦ ʵʣʝʤʝʥʪʘ ʦʩʥʦʚʥʦʛʦ ʢʣʘʧʘʥʘ ʠ ʧʦ ʜʘʚʣʝʥʠʶ ʥʘ ʚʳʭʦʜʝ 

ʢʣʘʧʘʥʘ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦ-ʟʘʢʨʳʪʳʡ ʵʣʝʢ-

ʪʨʦʧʥʝʚʤʦʢʣʘʧʘʥ ʩ ʧʥʝʚʤʦʫʩʠʣʝʥʠʝʤ, ʙʝʟ ʜʨʝʥʘʞʘ ʚʳʭʦʜʥʦʡ ʧʦ-
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ʣʦʩʪʠ, ʩ ʚʪʷʞʥʳʤ ʙʨʦʥʝʚʳʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʤ, ʧʠʪʘʝʤʳʤ ʧʦʩʪʦʷʥ-

ʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ.  

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ï ʜʠʥʘʤʠʢʘ ʩʨʘʙʘʪʳ-

ʚʘʥʠʷ ʕʇʂ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʫʶ ʧʨʝʜʩʪʦʠʪ ʜʦʩʪʠʯʴ ï ʚʳʷʚʣʝʥʠʝ 

ʩʚʷʟʠ ʤʝʞʜʫ ʚʨʝʤʝʥʘʤʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʕʇʂ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʦʥ-

ʩʪʨʫʢʮʠʠ, ʦʧʨʝʜʝʣʷʝʤʳʤʠ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ ʟʘʧʦʨʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʦʩʥʦʚʥʦʛʦ ʢʣʘʧʘʥʘ ʠ ʧʦ ʜʘʚʣʝʥʠʶ ʥʘ ʚʳʭʦʜʝ ʕʇʂ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ɸʥʘʣʠʟ ʥʘʟʥʘʯʝʥʠʷ, ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʩʭʝʤ ʠ ʧʨʠʥʮʠʧʘ 

ʜʝʡʩʪʚʠʷ ʕʇʂ ʉɻʉ ʈʂʂ. 

2. ɸʥʘʣʠʟ ʩʭʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʳʪʘʥʠʡ ʕʇʂ ʥʘ ʚʨʝʤʷ ʩʨʘ-

ʙʘʪʳʚʘʥʠʷ.  

3. ʈʘʟʨʘʙʦʪʢʘ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʕʇʂ ʚ ʩʭʝʤʝ ʠʩʧʳʪʘʥʠʡ ʥʘ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ. 

4. ʈʘʟʨʘʙʦʪʢʘ ʮʠʬʨʦʚʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʕʇʂ ʚ ʩʭʝʤʝ 

ʠʩʧʳʪʘʥʠʡ ʥʘ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʝʨʝʯʥʷ ʧʘʨʘʤʝʪ-

ʨʦʚ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ, ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʠ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʕʇʂ. 

5. ʇʨʦʚʝʜʝʥʠʝ ʨʘʩʯʝʪʦʚ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʭʝʤʝ ʠʩʧʳ-

ʪʘʥʠʡ ʩ ʕʇʂ ʠʟ ʟʘʜʘʥʥʦʛʦ ʨʷʜʘ ʨʝʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʆʧʨʝʜʝʣʝ-

ʥʠʝ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʕʇʂ ʧʨʠ ʧʦʜʘʯʝ ʠ ʩʥʷʪʠʠ ʥʘʧʨʷʞʝʥʠʷ. 

ʉʨʘʚʥʝʥʠʝ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ ʟʘʧʦʨʥʦʛʦ ʵʣʝ-

ʤʝʥʪʘ ʦʩʥʦʚʥʦʛʦ ʢʣʘʧʘʥʘ ʠ ʧʦ ʜʘʚʣʝʥʠʶ ʥʘ ʚʳʭʦʜʝ ʢʣʘʧʘʥʘ.  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʘʟʥʘʯʝʥʠʷ, ʧʨʠʥʮʠʧʠ-

ʘʣʴʥʳʭ ʩʭʝʤ ʠ ʧʨʠʥʮʠʧʘ ʜʝʡʩʪʚʠʷ ʕʇʂ ʉɻʉ ʈʂʂ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ 

ʩʭʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʳʪʘʥʠʡ ʕʇʂ ʥʘ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ.  

ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʘʷ ʩʭʝʤʘ ʵʣʝʢʪʨʦʧʥʝʚʤʦʢʣʘʧʘʥʦʚ, ʠʩʧʦʣʴ-

ʟʫʝʤʳʭ ʚ ʉɻʉ ʈʂʂ, ʟʘʠʤʩʪʚʦʚʘʥʥʘʷ ʠʟ ʨʘʙʦʪʳ [3], ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩ.1. 
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ʈʠʩ.1. ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʘʷ ʩʭʝʤʘ ʵʣʝʢʪʨʦʧʥʝʚʤʦʢʣʘʧʘʥʦʚ ʉɻʉ ʈʂʂ 

 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚ ʨʘʙʦʪʝ ʕʇʂ ʧʨʠ-

ʚʝʜʝʥʘ ʥʘ ʨʠʩ.2 

 

 
ʈʠʩ.2. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʵʣʝʢʪʨʦʧʥʝʚʤʦʢʣʘʧʘʥʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚ 

ʨʘʙʦʪʝ: 1 ï ʵʣʝʢʪʨʦʤʘʛʥʠʪ; 2,3,10 ï ʩʝʜʣʦ; 4 ï ʫʧʨʘʚʣʷʶʱʘʷ ʧʦʣʦʩʪʴ; 

5,11 ï ʧʨʫʞʠʥʘ; 6 ï ʧʦʨʰʝʥʴ; 7 ï ʫʧʣʦʪʥʝʥʠʝ; 8,13 ï ʰʪʦʢ; 9 ï ʟʘʧʦʨʥʳʡ 

ʵʣʝʤʝʥʪ ʦʩʥʦʚʥʦʛʦ ʢʣʘʧʘʥʘ; 12 ï ʟʘʧʦʨʥʳʡ ʵʣʝʤʝʥʪ ʫʧʨʘʚʣʷʶʱʝʛʦ ʢʣʘʧʘ-

ʥʘ (ʩʝʨʚʦʢʣʘʧʘʥʘ) 

ʕʣʝʢʪʨʦʧʥʝʚʤʦʢʣʘʧʘʥʳ

ʇʦ ʧʦʣʦʞʝʥʠʶ

ʟʘʪʚʦʨʘ

ʇʦ ʪʠʧʫ

ʧʨʦʪʦʯʥʦʡ

ʧʦʣʦʩʪʠ

ʇʦ ʭʘʨʘʢʪʝʨʫ

ʧʝʨʝʢʨʳʪʠʷ

ʤʘʛʠʩʪʨʘʣʠ

ʇʦ ʪʠʧʫ

ʟʘʪʚʦʨʘ

ʅ
ʦ
ʨ
ʤ
ʘ
ʣ
ʴ
ʥ
ʦ
-
ʟ
ʘ
ʢ
ʨ
ʳ
ʪ
ʳ
ʝ

ʅ
ʦ
ʨ
ʤ
ʘ
ʣ
ʴ
ʥ
ʦ
-
ʦ
ʪ
ʢ
ʨ
ʳ
ʪ
ʳ
ʝ

ɹ
ʝ
ʟ
 
ʜ
ʨ
ʝ
ʥ
ʘ
ʞ
ʘ

ʉ
 
ʜ
ʨ
ʝ
ʥ
ʘ
ʞ
ʦ
ʤ

ʇ
ʨ
ʷ
ʤ
ʦ
ʛ
ʦ
 
ʜ
ʝ
ʡ
ʩ
ʪ
ʚ
ʠ
ʷ

ʉ
 
ʧ
ʥ
ʝ
ʚ
ʤ
ʘ
ʪ
ʠ
ʯ
ʝ
ʩ
ʢ
ʠ
ʤ

ʫ
ʩ
ʠ
ʣ
ʝ
ʥ
ʠ
ʝ
ʤ

ʇʦ ʭʘʨʘʢʪʝʨʫ

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ

ʫʧʨʘʚʣʷʶʱʝʛʦ

ʩʠʛʥʘʣʘ

ʋ
ʨ
ʘ
ʚ
ʥ
ʦ
ʚ
ʝ
ʰ
ʝ
ʥ
ʥ
ʳ
ʡ

ʅ
ʝ
ʫ
ʨ
ʘ
ʚ
ʥ
ʦ
ʚ
ʝ
ʰ
ʝ
ʥ
ʥ
ʳ
ʡ

ɼ
ʚ
ʦ
ʡ
ʥ
ʦ
ʛ
ʦ
 
ʜ
ʝ
ʡ
ʩ
ʪ
ʚ
ʠ
ʷ

ʉ
 
ʬ
ʠ
ʢ
ʩ
ʘ
ʮ
ʠ
ʝ
ʡ

ʧ
ʦ
ʣ
ʦ
ʞ
ʝ
ʥ
ʠ
ʷ
 
ʟ
ʘ
ʪ
ʚ
ʦ
ʨ
ʘ

ʋ
ʛ
ʣ
ʦ
ʚ
ʳ
ʝ

ʇ
ʨ
ʦ
ʭ
ʦ
ʜ
ʥ
ʳ
ʝ
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ʕʇʂ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʨʠ ʦʙʝʩʪʦʯʝʥʥʦʤ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʝ (ʕʄ) 1 ʟʘʧʦʨʥʳʡ ʵʣʝʤʝʥʪ 9 ʦʩʥʦʚʥʦʛʦ ʢʣʘʧʘʥʘ ʧʨʠʞʘʪ 

ʢ ʩʝʜʣʫ 10 ʧʨʫʞʠʥʦʡ 5 ʠ ʜʘʚʣʝʥʠʝʤ ʛʘʟʘ ʚ ʫʧʨʘʚʣʷʶʱʝʡ ʧʦʣʦʩʪʠ 4. 

ʇʨʦʭʦʜ ʛʘʟʘ ʩ ʚʭʦʜʘ ʥʘ ʚʳʭʦʜ ʧʝʨʝʢʨʳʪ. ʇʨʠ ʧʦʜʘʯʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʕʄ 1 ʝʛʦ ʷʢʦʨʴ ʯʝʨʝʟ ʰʪʦʢ 13 ʦʪʞʠʤʘʝʪ ʟʘʧʦʨʥʳʡ ʵʣʝʤʝʥʪ 12 ʩʝʨ-

ʚʦʢʣʘʧʘʥʘ ʦʪ ʩʝʜʣʘ 2, ʩʦʦʙʱʘʷ ʫʧʨʘʚʣʷʶʱʫʶ ʧʦʣʦʩʪʴ 4 ʩ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʦʡ. ɼʘʚʣʝʥʠʝ ʚ ʫʧʨʘʚʣʷʶʱʝʡ ʧʦʣʦʩʪʠ ʧʘʜʘʝʪ, ʧʦʨ-

ʰʝʥʴ 6 ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʭʦʜʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ 

ʩʞʘʪʠʷ ʧʨʫʞʠʥʳ 5, ʦʪʞʠʤʘʷ ʯʝʨʝʟ ʰʪʦʢ 8 ʟʘʧʦʨʥʳʡ ʵʣʝʤʝʥʪ 9 ʦʩ-

ʥʦʚʥʦʛʦ ʢʣʘʧʘʥʘ ʦʪ ʩʝʜʣʘ 10. ʇʨʦʭʦʜ ʛʘʟʘ ʩ ʚʭʦʜʘ ʥʘ ʚʳʭʦʜ ʦʪʢʨʳ-

ʚʘʝʪʩʷ. 

ʉʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ [4], ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ-

ʥʦʡ ʚ ʭʦʜʝ ʨʝʰʝʥʠʷ ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʩʧʳʪʘʥʠʷ ʕʇʂ 

ʥʘ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʧʦ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʩʭʝʤʝ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩ.3. 

 

 
ʈʠʩ. 3. ʉʭʝʤʘ ʠʩʧʳʪʘʥʠʡ ʕʇʂ ʥʘ ʚʨʝʤʷ ʦʪʢʨʳʪʠʷ ʠ ʟʘʢʨʳʪʠʷ: 

1 ï ʚʝʥʪʠʣʴ; 3 ï  ʕʇʂ; 2, 5 ï ʤʘʥʦʤʝʪʨ; 6 ï ʨʘʩʭʦʜʥʘʷ ʰʘʡʙʘ; 

4 ï ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ ʠʥʜʫʢʪʠʚʥʳʡ; 7, 8, 9 ï ʪʨʫʙʦʧʨʦʚʦʜ 

 

ɼʠʘʤʝʪʨʳ ʫʩʣʦʚʥʳʭ ʧʨʦʭʦʜʦʚ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 7,8,9 ʠ ʚʝʥʪʠʣʷ 

1 (ʨʠʩ. 3) ʨʘʚʥʳ ʜʠʘʤʝʪʨʫ ʫʩʣʦʚʥʦʛʦ ʧʨʦʭʦʜʘ ʠʩʧʳʪʳʚʘʝʤʦʛʦ ʕʇʂ. 

ɼʨʦʩʩʝʣʴʥʘʷ ʰʘʡʙʘ 6 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʜʧʦʨʘ ʥʘ ʚʳ-

ʭʦʜʝ ʕʇʂ (ʜʣʷ ʠʤʠʪʘʮʠʠ ʧʦʪʨʝʙʠʪʝʣʷ). ɼʠʘʤʝʪʨ ʜʨʦʩʩʝʣʴʥʦʡ ʰʘʡ-

ʙʳ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,2 ʜʦ 0,4 ʜʠʘʤʝʪʨʘ ʫʩʣʦʚʥʦʛʦ ʧʨʦʭʦ-

ʜʘ ʠʩʧʳʪʳʚʘʝʤʦʛʦ ʕʇʂ. ʄʘʥʦʤʝʪʨ 2 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʜʘʚʣʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʚʭʦʜʘ, ʘ ʤʘʥʦʤʝʪʨ 5 ʜʣʷ ʧʨʦʚʝʨʢʠ ʜʘʚʣʝʥʠʷ ʩʦ 
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ʩʪʦʨʦʥʳ ʚʳʭʦʜʘ. ɼʘʪʯʠʢ ʜʘʚʣʝʥʠʷ ʠʥʜʫʢʪʠʚʥʳʡ 4 ʬʠʢʩʠʨʫʝʪ ʧʝʨʝ-

ʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʧʦ ʜʘʚʣʝʥʠʶ ʥʘ ʚʳʭʦʜʝ ʕʇʂ.  ʉʭʝʤʘ ʠʩʧʳʪʘʥʠʡ 

ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʬʠʢʩʘʮʠʶ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʥʘʧʨʷʞʝ-

ʥʠʶ ʥʘ ʦʙʤʦʪʢʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ. 

ʕʇʂ ʠʩʧʳʪʳʚʘʶʪʩʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʘʙʦʯʝʤ ʜʘʚʣʝʥʠʠ ʠ 

ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʙʦʯʝʤ ʥʘʧʨʷʞʝʥʠʠ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʨʝʤʷ ʩʨʘʙʘ-

ʪʳʚʘʥʠʷ ʕʇʂ ʙʫʜʝʪ ʠʤʝʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʚ ʩʭʝʤʫ ʕʇʂ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʯʘʩʦʚ ʚʳʜʝʨ-

ʞʠʚʘʝʪʩʷ ʚ ʭʦʣʦʜʠʣʴʥʦʡ ʢʘʤʝʨʝ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʨʘʙʦʯʝʡ ʪʝʤʧʝ-

ʨʘʪʫʨʝ. ɿʘ ʜʘʥʥʦʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʨʘʚʥʦʤʝʨʥʦʝ ʦʭʣʘʞʜʝʥʠʝ 

ʕʇʂ, ʚ ʪʦʤ ʯʠʩʣʝ ʝʛʦ ʧʦʜʚʠʞʥʳʭ ʫʧʣʦʪʥʠʪʝʣʴʥʳʭ ʫʟʣʦʚ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʩʠʣʳ ʪʨʝʥʠʷ ʚ ʫʢʘʟʘʥʥʳʭ ʫʟʣʘʭ ʚʦʟʨʘʩʪʘʶʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʕʇʂ. 

ʕʇʂ ʠʩʧʳʪʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʆʪʢʨʳʚʘʝʪʩʷ ʚʝʥ-

ʪʠʣʴ 1, ʧʦ ʤʘʥʦʤʝʪʨʫ 2 ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʜʘʚʣʝʥʠʝ ʥʘ ʚʭʦʜʝ ʕʇʂ. ʇʦ-

ʩʣʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʢʘʟʘʥʠʡ ʤʘʥʦʤʝʪʨʘ 2 ʚʢʣʶʯʘʝʪʩʷ ʠʟʤʝʨʠʪʝʣʴ-

ʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʠʥʠʤʘʶʱʘʷ ʠ ʦʙʨʘʙʘʪʳʚʘʶʱʘʷ ʩʠʛʥʘʣʳ ʧʦ ʥʘʧʨʷ-

ʞʝʥʠʶ ʥʘ ʦʙʤʦʪʢʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ ʠ ʧʦ ʜʘʚʣʝʥʠʶ ʥʘ ʚʳʭʦʜʝ ʕʇʂ. 

ʅʘ ʦʙʤʦʪʢʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ ʧʦʜʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ. ʇʦ ʤʘʥʦʤʝʪʨʫ 5 

ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʜʘʚʣʝʥʠʝ ʥʘ ʚʳʭʦʜʝ ʕʇʂ. ʇʦʩʣʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʢʘ-

ʟʘʥʠʡ ʤʘʥʦʤʝʪʨʘ 5 (ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʦʪʢʨʳʪʠʝ ʕʇʂ) ʩ ʦʙʤʦʪʢʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ ʩʥʠʤʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ. ʇʦ ʤʘʥʦʤʝʪʨʫ 5 ʦʪʩʣʝʞʠ-

ʚʘʝʪʩʷ ʜʘʚʣʝʥʠʝ ʥʘ ʚʳʭʦʜʝ ʕʇʂ. ʇʦʩʣʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʢʘʟʘʥʠʡ 

ʤʘʥʦʤʝʪʨʘ 5 (ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʟʘʢʨʳʪʠʝ ʕʇʂ) ʦʪʢʣʶʯʘʝʪʩʷ ʠʟʤʝʨʠ-

ʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ. ɿʘʧʠʩʘʥʥʳʝ ʩʠʩʪʝʤʦʡ ʜʘʥʥʳʝ ʨʘʩʰʠʬʨʦʚʳʚʘʶʪʩʷ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩ.4. 

 

 
 

ʈʠʩ. 4. ʆʩʮʠʣʣʦʛʨʘʤʤʘ ʧʦʢʘʟʘʥʠʡ ʜʘʪʯʠʢʦʚ ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʘʚʣʝʥʠʷ 
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ɺ ʭʦʜʝ ʜʘʣʴʥʝʡʰʠʭ ʨʘʙʦʪ ʧʣʘʥʠʨʫʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʪʴ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʫʶ ʠ ʮʠʬʨʦʚʫʶ ʤʦʜʝʣʠ ʕʇʂ ʚ ʩʭʝʤʝ ʠʩʧʳʪʘʥʠʡ, ʧʨʦʚʝʩʪʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʜʣʷ ʨʷʜʘ ʨʝʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʕʇʂ, ʧʨʦʚʝʩʪʠ ʯʠʩʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʥʘ 

ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʩʚʷʟʠ ʤʝʞʜʫ ʚʨʝʤʝ-

ʥʘʤʠ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʤʠ ʧʦ ʚʳʭʦʜʥʦʤʫ ʜʘʚʣʝʥʠʶ ʠ ʧʦ 

ʧʝʨʝʤʝʱʝʥʠʶ ʟʘʧʦʨʥʦʛʦ ʵʣʝʤʝʥʪʘ.  
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ɺ ʨʘʙʦʪʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʠʩʪʝʤʘʭ ʛʘʟʦ-

ʩʥʘʙʞʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦ ʚʢʣʶʯʝʥʥʳʭ ʨʝʛʫʣʷʪʦʨ ʜʘʚʣʝʥʠʷ ʛʘʟʘ. ʈʘʩ-
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ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʣʠʥʠʠ ʛʘʟʦʩʥʘʙʞʝʥʠʝ ʩ ʙʦʣʴʰʠʤ ʨʘʩʭʦʜʦʤ 

ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʯʘʩʪʦ ʚʩʪʘʸʪ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʨʝʜʫʢʪʦʨʘ ʜʘʚʣʝʥʠʷ ʩ ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʉʦʟ-

ʜʘʥʠʝ ʪʘʢʦʛʦ ʨʝʜʫʢʪʦʨʘ ʚ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʪʘʪʠʯʝ-

ʩʢʦʡ ʪʦʯʥʦʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʣʦʞʥʫʶ ʪʝʭʥʠʯʝʩʢʫʶ 

ʟʘʜʘʯʫ [1]. ʂ ʪʦʤʫ ʞʝ ʙʦʣʴʰʝʨʘʩʭʦʜʥʳʝ ʨʝʜʫʢʪʦʨʳ ʢʦʥʩʪʨʫʢʪʠʚʥʦ 

ʩʣʦʞʥʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʠʥʪʝʨʝʩ ʠ ʧʦʩʪʨʦʝʥʠʝ ʣʠʥʠʠ ʛʘʟʦʩʥʘʙʞʝʥʠʷ ʩ ʧʘʨʘʣʣʝʣʴʥʦ ʚʢʣʶ-

ʯʝʥʥʳʤʠ ʨʝʜʫʢʪʦʨʘʤʠ. ʇʘʨʘʣʣʝʣʴʥʦʝ ʚʢʣʶʯʝʥʠʝ ʨʝʜʫʢʪʦʨʦʚ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʣʠʥʠʠ, ʯʪʦ ʤʦʞʝʪ 

ʠʩʢʣʶʯʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʝʨʘʩʭʦʜʥʦʛʦ ʨʝ-

ʜʫʢʪʦʨʘ.  

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʩ ʧʘʨʘʣʣʝʣʴʥʦ 

ʚʢʣʶʯʝʥʥʳʤʠ ʨʝʜʫʢʪʦʨʘʤʠ ʧʦ ʪʦʯʥʦʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ, ʚʦ-

ʧʨʦʩʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥʳ. ʅʘʩʪʦʷ-

ʱʝʡ ʨʘʙʦʪʝ ʩʪʨʦʷʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ, ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʢʦʪʦʨʦʡ ʜʘʥʘ ʥʘ ʨʠʩ. 1. 
 

 
ʈʠʩ. 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʜʣʠʥʳ ʛʘʟʦʩʥʘʙʞʝʥʠʷ  

ʩ ʧʘʨʘʣʣʝʣʴʥʦ ʚʢʣʶʯʝʥʥʳʤʠ ʨʝʜʫʢʪʦʨʘʤʠ ʜʘʚʣʝʥʠʷ  
 

ɻʘʟ ʠʟ ʛʘʟʦʙʘʣʣʦʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʦʜʘʝʪʩʷ ʢ ʧʦʪʨʝʙʠʪʝʣʶ ʯʝ-

ʨʝʟ ʜʚʘ ʨʝʜʫʢʪʦʨʘ ʜʘʚʣʝʥʠʷ ʠ ʧʨʦʪʷʞʝʥʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ. ʈʘʩʭʦʜ 
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ʛʘʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʭʦʜʥʳʤ ʜʨʦʩʩʝʣʝʤ ʧʦʪʨʝʙʠʪʝʣʷ ʩ ʵʬʬʝʢʪʠʚʥʦʡ 

ʧʣʦʱʘʜʴʶ (‘Ὓ̃˟ )̋. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʣʠʥʠʝʡ ʛʘʟʦʩʥʘʙʞʝʥʠʷ, ʘ ʤʦʞʝʪ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʪʫʧʝʥʝʡ ʙʦʣʝʝ 

ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʤ ʨʝʜʫʮʠʨʦʚʘʥʠʝʤ ʜʘʚʣʝʥʠʷ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʜʨʦʩʩʝʣʴ ʩ ʘʢʪʠʚʥʦʡ ʧʣʦʱʘʜʴʶ (‘Ὓ̃˟ )̋ ʠʤʠʪʠʨʫʝʪ 
ʚʭʦʜʥʦʡ ʜʨʦʩʩʝʣʴ ʠʣʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʭʦʜʥʳʭ ʜʨʦʩʩʝʣʝʡ ʨʝʜʫʢʪʦʨʦʚ 

ʩʣʝʜʫʶʱʝʡ ʩʪʫʧʝʥʠ. 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ ʩʣʫʯʘʝʤ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ ʧʦʩʪʨʦʝʥʠʷ 

ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭ ʦʜʠʥʘʢʦʚʳʭ ʨʝʜʫʢʪʦʨʦʚ. ɺ ʨʘʙʦʪʝ ʨʘʩ-

ʩʤʦʪʨʠʤ ʙʦʣʝʝ ʦʙʱʠʡ ʩʣʫʯʘʡ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʠʪʴ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. ɹʫʜʝʤ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʫʶʪ-

ʩʷ ʜʚʘ ʨʝʜʫʢʪʦʨʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʚʢʣʶ-

ʯʘʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʜʫʢʪʦʨʘʭ ʠ ʪʨʫʙʦʧʨʦ-

ʚʦʜʝ. ʀʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠʩʢʣʶʯʘʝʪʩʷ ʧʨʦʮʝʩʩʳ ʚ ʟʘʧʦʨʥʳʭ ʫʩʪʨʦʡ-

ʩʪʚʘʭ ʠ ʠʩʪʦʯʥʠʢʝ ʧʠʪʘʥʠʷ. ʇʘʨʘʤʝʪʨʳ ʛʘʟʘ ʚ ʠʩʪʦʯʥʠʢʝ ʤʝʜʣʝʥʥʦ 

ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ. ʍʘʨʘʢʪʝʨ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʤʦʞʥʦ ʦʧʨʝʜʝ-

ʣʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʚ ʠʩʪʦʯʥʠʢʝ, ʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ. ʇʦʣʘʛʘʝʤ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʛʘʟʘ ʚ ʠʩ-

ʪʦʯʥʠʢʝ ʥʘʩʪʦʣʴʢʦ ʤʘʣʘ, ʯʪʦ ʝʸ ʚʣʠʷʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝ-

ʤʳ ʧʨʝʥʝʙʨʝʞʠʤʦ, ʠ, ʦʮʝʥʠʚʘʷ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳ ʚ ʥʝʢʦʪʦʨʳʡ ʤʦ-

ʤʝʥʪ ʚʨʝʤʝʥʠ, ʙʫʜʝʤ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʜʘʚʣʝʥʠʷ ̑̑, ʪʝʤʧʝʨʘ-

ʪʫʨʳ ˟̑ ʠ ʧʣʦʪʥʦʩʪʠ ”̑ ʛʘʟʘ ʚ ʠʩʪʦʯʥʠʢʝ ʧʦʩʪʦʷʥʥʳ . ʈʘʙʦʯʝʝ ʪʝʣʦ 

ʩʯʠʪʘʝʤ ʠʜʝʘʣʴʥʳʤ ʛʘʟʦʤ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝ-

ʜʫʢʪʦʨʘʭ ʙʫʜʝʤ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʨʘʙʦʯʝʝ ʪʝʣʦ ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʴʥʳʤ 

ʛʘʟʦʤ. ɺʣʠʷʥʠʝʤ ʪʝʧʣʦʦʙʤʝʥʘ ʤʝʞʜʫ ʛʘʟʦʤ ʠ ʩʪʝʥʢʘʤʠ ʨʝʜʫʢʪʦʨʦʚ 

ʙʫʜʝʤ ʧʨʝʥʝʙʨʝʛʘʪʴ. ʇʦʣʦʩʪʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʨʝʜʫʢʪʦʨʦʚ ʩʦʝʜʠ-

ʥʝʥʳ ʢʦʨʦʪʢʠʤ ʪʨʫʙʦʧʨʦʚʦʜʦʤ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʴʶ ʩʝʯʝ-

ʥʠʷ. ʇʨʠ ʵʪʦʤ ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʨ ʠ ʧʣʦʪʥʦʩʪʴ ɟ ʦʜʠʥʘʢʦʚʳ ʢʘʢ ʚ ʧʦ-

ʣʦʩʪʷʭ ʨʝʜʫʢʪʦʨʦʚ, ʪʘʢ ʠ ʧʝʨʝʜ ʪʨʫʙʦʧʨʦʚʦʜʦʤ, ʚʝʜʫʱʠʤ ʢ ʧʦʪʨʝ-

ʙʠʪʝʣʶ, ʠ ʟʥʘʯʝʥʠʝ ʵʪʠʭ ʚʝʣʠʯʠʥ ʙʣʠʟʢʠ ʢ ʧʘʨʘʤʝʪʨʘʤ ʪʦʨʤʦʞʝ-

ʥʠʷ. 

ʅʘʠʙʦʣʴʰʠʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʩʩʤʦʪʨʝ-

ʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʙʦʣʴʰʠʭ ʨʘʩʭʦʜʘʭ ʛʘ-

ʟʘ, ʢʦʛʜʘ ʚʝʣʠʯʠʥʳ ʨʘʩʭʦʜʘ ʯʝʨʝʟ ʦʪʜʝʣʴʥʳʡ ʨʝʜʫʢʪʦʨ ʧʨʠʙʣʠʞʘ-
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ʶʪʩʷ ʢ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤ ʟʥʘʯʝʥʠʷʤ, ʦʛʦʚʘʨʠʚʘʝʤʳʤ ʚ ʊʋ ʥʘ 

ʵʢʩʧʣʫʘʪʘʮʠʶ, ʠʣʠ ʜʘʞʝ ʥʝʩʢʦʣʴʢʦ ʧʨʝʚʳʰʘʶʪ ʵʪʠ ʟʥʘʯʝʥʠʷ. ɺ 

ʵʪʠʭ ʩʣʫʯʘʷʭ ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʘʢʦʛʦ ʨʝʞʠʤʘ, ʢʦʛʜʘ ʚ ʧʝʨ-

ʚʦʤ ʠʣʠ ʚʪʦʨʦʤ ʨʝʜʫʢʪʦʨʝ ʚʦʟʥʠʢʥʝʪ ñʥʘʩʳʱʝʥʠʝò ʧʦ ʨʘʩʭʦʜʫ. ʕʪʦ 

ʷʚʣʝʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʥʘ ʧʣʦʱʘʜʴ ʜʨʦʩʩʝʣʠʨʫʶʱʝʛʦ ʩʝʯʝ-

ʥʠʷ ʧʦʪʦʢʘ ʥʘ ʚʭʦʜʝ ʚ ʨʝʜʫʢʪʦʨ ʥʝ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʥʝʢʦʪʦʨʦʛʦ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʚʦʩʧʨʦ-

ʠʟʚʦʜʠʪʴ ʵʪʦʪ ʬʘʢʪʦʨ. 

ɺ ʦʩʥʦʚʝ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʤʘʩʩʳ [2] ʟʘʧʠʰʝʤ 

ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ, ʦʪʨʘʞʘʶʱʫʶ ʠʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʜʘʚʣʝʥʠʷ 

ʨ ʠ ʧʦʣʦʩʪʠ ɟ ʚ ʮʝʧʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʨʝʜʫʢʪʦʨʦʚ. 

˜̑Ὃ̑ Ὃ̃ ὴ Ƞ                        (1) 

Ὃ̑ Ὃ ὴ Ȣ                                 (2) 

ɺʭʦʜʷʱʠʝ ʚ ʫʨʘʚʥʝʥʠʷ (1) ʠ (2) ʚʝʣʠʯʠʥʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠ-

ʚʝʜʸʥʥʳʤʠ ʥʠʞʝ ʟʘʚʠʩʠʤʦʩʪʷʤʠ. 

ʆʙʲʸʤ ʮʝʧʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ W: 

ὡ ὡ Ὓ ὢ Ὓ ὢȟ                                (3) 

ʛʜʝ ὢ, ὢ ï ʢʦʦʨʜʠʥʘʪʳ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʝʜʫʢʪʦʨʦʚ; 

Ὓ , Ὓ  ï ʧʣʦʱʘʜʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʝʜʫʢʪʦʨʦʚ; 

ὡ  ï ʟʥʘʯʝʥʠʝ ʦʙʲʸʤʘ ʧʨʠ ὢ π ʠ ὢ π. 
ʉʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʘ: 

Ὓὠ Ὓὠ,                                      (4) 

ʛʜʝ ὠ ὠ̉ ï ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ʋʜʝʣʴʥʳʝ ʧʨʠʭʦʜ ʠ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʟʘ ʩʯʸʪ ʤʘʩʩʦʦʙʤʝʥʘ: 

˜̑ Ὥ ὴύ ὙὝ ,                            (5) 

ʛʜʝ Ὥ,ὴȟύȟ”ȟὝ- ʫʜʝʣʴʥʘʷ ʵʥʪʘʣʴʧʠʷ, ʜʘʚʣʝʥʠʝ, ʫʜʝʣʴʥʳʡ ʦʙʲ-

ʸʤ, ʧʣʦʪʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ ʚ ʠʩʪʦʯʥʠʢʝ 

˜ Ὥ ὙὝ,                                     (6) 

ʛʜʝ Ὥȟὴȟ”ȟ˟  ï ʧʘʨʘʤʝʪʨʳ ʛʘʟʘ ʚ ʮʝʧʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ, Ὧ
̒̑
ȟ R 

- ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ. 

ʉʝʢʫʥʜʥʳʡ ʤʘʩʩʦʚʳʡ ʧʨʠʭʦʜ ʛʘʟʘ 

Ὃ ‘Ὓ ‘Ὓ Ὧ ὴ”ὣȟ                              (7) 
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ʕʬʬʝʢʪʠʚʥʦʡ ʧʣʦʱʘʜʠ ʜʨʦʩʩʝʣʠʨʫʶʱʠʭ ʩʝʯʝʥʠʡ ʧʦʪʦʢʘ ʥʘ 

ʚʭʦʜʘʭ ʚ ʨʝʜʫʢʪʦʨʳ: 

‘Ὓ π̐ ̑̉s πȠ 

‘Ὓ ὄὢ̐̑π̉ ˢ ;                         (8) 

‘Ὓ ‘Ὓ ̐̑ὄ̉ὢ ‘Ὓ  ; 

‘Ὓ π̐ ̑̉s πȠ 

‘Ὓ ὄὢ̐̑π̉ ˢ ;                           (9) 

‘Ὓ ‘Ὓ ̐̑ὄ̉ὢ ‘Ὓ . 

ɿʘʚʠʩʠʤʦʩʪʠ (8) ʠ (9) ʦʪʨʘʞʘʶʪ ʷʚʣʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʣʦʱʘ-

ʜʝʡ ʜʨʦʩʩʝʣʠʨʫʶʱʠʭ ʩʝʯʝʥʠʡ ʥʘ ʚʭʦʜʘʭ ʚ ʨʝʜʫʢʪʦʨʳ ʧʨʠ ʙʦʣʴʰʠʭ 

ʟʥʘʯʝʥʠʷʭ ʚʝʣʠʯʠʥ ὢ ʠ ὢ. 

ɺʝʣʠʯʠʥʘ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʛʘʟʘ ʠʟ ʧʦʣʦʩʪʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ 

G1 ʥʘʭʦʜʠʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʦ ʪʝʯʝʥʠʠ ʛʘʟʘ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ. 

ʄʝʭʘʥʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʨʝʜʫʢ-

ʪʦʨʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ: 

ὖ ὴὛ ὴὛ –ὢ ὖ Ƞ               (10) 

ὖ ὴὛ ὴὛ –ὢ ὖ Ƞ               (11) 

ˢ
ὠȠ                                           (12) 

ˢ
ὠ;                                           (13) 

ʛʜʝ ὓȟὓ  ʧʨʠʚʝʜʸʥʥʳʝ ʤʘʩʩʳ ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʝʡ ʨʝʜʫʢʪʦʨʦʚ; 

ὖȟὖ ̜̒̉̌ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʦʜʞʘʪʠʷ ʧʨʫʞʠʥ ʧʝʨʚʦʛʦ ʠ 

ʚʪʦʨʦʛʦ ʨʝʜʫʢʪʦʨʦʚ, ʩʣʦʞʝʥʥʳʝ ʩ ʩʠʣʘʤʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ; 

–ȟ– ʫ̒ʤʤʘʨʥʳʝ ʞʸʩʪʢʦʩʪʠ ʧʨʫʞʠʥ ʚ ʨʝʜʫʢʪʦʨʘʭ; 
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Ὓˏ ȟὛˏ  ʧʣʦʱʘʜʠ ʢʣʘʧʘʥʦʚ, ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʳʝ ʧʦ ʚʳʩʦʢʦʤʫ 

ʜʘʚʣʝʥʠʶ;  

ὖ ȟὖ ʩʠʣʳ ʪʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚʢʣʶʯʘʶʪ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ñʚʷʟʢʦʛʦò ʠ ñʩʫʭʦʛʦò ʪʨʝʥʠʷ 

 

ὖ Ὤ ὠ ὖ Ȣ.                            (14) 

ɼʚʠʞʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʦʛʨʘʥʠ-

ʯʝʥʦ ʫʧʦʨʘʤʠ, ʯʪʦ ʜʦʣʞʥʦ ʦʪʨʘʞʘʪʴʩʷ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ. 

ʉʪʨʦʛʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʠʞʝʥʠʡ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʫʧʦʨʘʤʠ ʥʝʦʙʭʦ-

ʜʠʤʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʦʮʝʩʩ ʚʳʭʦʜʘ 

ʩʠʩʪʝʤʳ ʥʘ ʨʘʙʦʯʠʡ ʨʝʞʠʤ ʧʨʠ ʚʢʣʶʯʝʥʠʠ. ʕʪʘ ʟʘʜʘʯʘ ʷʚʣʷʝʪʩʷ 

ʭʘʨʘʢʪʝʨʥʦʡ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʝ ʣʠʥʠʠ ʛʘʟʦʩʥʘʙʞʝʥʠʷ, ʘ ʧʦʪʦʤʫ ʫʯ-

ʪʸʤ ʥʘʣʠʯʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʭʦʜʫ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʝ-

ʜʫʢʪʦʨʦʚ ʫʧʨʦʱʝʥʥʳʤ ʦʙʨʘʟʦʤ: 

 

ˢ ὢ ὢ ; 

ʧʨʠ ὢ ˢ ʠʣʠ  ὢ ˢ ὠ π;                    (15) 

ˢ ὢ ὢ ; 

ʧʨʠ ὢ ˢ ʠʣʠ  ὢ ˢ ὠ π. 
 

ʉʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (1), (2), (10) ï (13) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʩ ʧʘʨʘʣ-

ʣʝʣʴʥʦ ʚʢʣʶʯʝʥʥʳʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ. ʉ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʩʪʨʦʝʥʳ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʩʪʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʧʨʦ-

ʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 
1. ɸʨʟʫʤʘʥʦʚ, ʖ.ʃ. ʉʠʩʪʝʤʳ ʛʘʟʦʩʥʘʙʞʝʥʠʷ ʠ ʫʩʪʨʦʡʩʪʚʘ 

ʧʥʝʚʤʦʘʚʪʦʤʘʪʠʢʠ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ / ʖ. ʃ. ɸʨʟʫʤʘ-
ʥʦʚ, ʈ.ɸ. ʇʝʪʨʦʚ, ɽ.ʄ. ʍʘʣʘʪʦʚ. ï ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ. 1997. ï 464ʩ. 

2. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʩʠʩʪʝʤ ʧʥʝʚʤʦʘʚʪʦʤʘʪʠʢʠ: ʫʯʝʙ. 
ʧʦʩʦʙʠʝ / ʖ. ʃ. ɸʨʟʫʤʘʥʦʚ, ɽ.ʄ. ʍʘʣʘʪʦʚ. ï ʄ.: ʀʟʜ-ʚʦ ʄɻʊʋ ʠʤ. 
ʅ. ʕ. ɹʘʫʤʘʥʘ. 2009. ï 296ʩ. 
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ʈɸʉʏɽʊ ʉʊɸʊʀʏɽʉʂʀʍ ʀ ɼʀʅɸʄʀʏɽʉʂʀʍ 
ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʇʈɽɼʆʍʈɸʅʀʊɽʃʔʅʓʍ ʂʃɸʇɸʅʆɺ 

 
ɹʦʨʟʦʚ ʂ.ʕ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʍʘʣʘʪʦʚ ɽ.ʄ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
 
ʇʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ (ʂʇ) ï ʪʨʫʙʦʧʨʦʚʦʜʥʘʷ ʘʨʤʘʪʫ-

ʨʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʝʤʢʦʩʪʝʡ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 
ʦʪ ʚʦʟʤʦʞʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʩʚʝʨʭ ʜʦʧʫʩʪʠʤʦʡ ʚʝʣʠʯʠʥʳ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʂʇ ï ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʙʨʦʩ ʨʘʙʦ-
ʯʝʛʦ ʜʘʚʣʝʥʠʷ, ʧʨʝʚʳʰʘʶʱʝʛʦ ʜʦʧʫʩʪʠʤʳʡ ʧʨʝʜʝʣ, ʠ ʧʨʝʢʨʘʱʝʥʠʝ 
ʩʙʨʦʩʘ ʧʨʠ ʩʥʠʞʝʥʠʠ ʜʘʚʣʝʥʠʷ ʜʦ ʨʘʙʦʯʝʛʦ ʠʣʠ ʥʝʤʥʦʛʦ ʥʠʞʝ ʝʛʦ. 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ ʢʣʘ-
ʧʘʥʦʚ [1]. 

 

 
ʈʠʩ. 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ ʢʣʘʧʘʥʦʚ 

 

ɼʘʣʝʝ ʧʦʜʨʦʙʥʝʝ ʨʘʟʙʝʨʝʤ, ʦʜʠʥ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʪʠʧʦʚ 

ʂʇ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʤ ʢʣʘʧʘʥʝ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ. ʇʨʠʥʮʠʧʠʘʣʴ-

ʥʘʷ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.2. 
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ʈʠʩ. 2. ʉʭʝʤʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʂʇ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ: 1 ï ʨʝʛʫʣʠʨʫʶ-

ʱʠʡ ʚʠʥʪ; 2 ï ʨʝʛʫʣʠʨʦʚʦʯʥʘʷ ʧʨʫʞʠʥʘ; 3 ï ʢʣʘʧʘʥ; 4 ï ʩʝʜʣʦ 

 

ɺ ʂʇ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘ ʛʘʟʘ ʠ ʜʚʠʞʝʥʠʝ 

ʢʣʘʧʘʥʘ ʥʘ ʦʪʢʨʳʪʠʝ ʩʦʚʧʘʜʘʶʪ. ɺ ʂʇ ʦʙʨʘʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘʧʨʘʚ-

ʣʝʥʠʝ ʧʦʪʦʢʘ ʠ ʜʚʠʞʝʥʠʝ ʢʣʘʧʘʥʘ ʥʘ ʦʪʢʨʳʪʠʝ ʥʝ ʩʦʚʧʘʜʘʶʪ. 

ɺ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʤ ʂʇ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʨʘʙʦʯʝʛʦ ʜʘʚʣʝʥʠʷ ʢʣʘʧʘʥ 3 ʧʨʠʞʘʪ ʢ ʩʝʜʣʫ 4 ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʩʠʣʠ-

ʝʤ ʨʝʛʫʣʠʨʦʚʦʯʥʦʡ ʧʨʫʞʠʥʳ 2, ʪʦʯʥʘʷ ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʘʚ-

ʣʠʚʘʝʪʩʷ ʨʝʛʫʣʠʨʦʚʦʯʥʳʤ ʚʠʥʪʦʤ 1. ʇʨʠ ʧʦʜʘʯʝ ʜʘʚʣʝʥʠʷ ʛʘʟʘ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʣ ʥʘ ʢʣʘʧʘʥʝ, ʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ 

ʨʘʙʦʯʝʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʢʣʘʧʘʥ 3 ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ, ʙʣʠʟʢʘʷ ʢ ʤʠʥʠ-

ʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʤʫ ʫʩʠʣʠʶ ʛʝʨʤʝʪʠʟʘʮʠʠ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦ-

ʚʳʰʝʥʠʠ ʜʘʚʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʢʣʘʧʘʥʘ 3 ʩ ʩʝʜʣʦʤ 

4, ʠ ʥʝʦʙʭʦʜʠʤʳʡ ʨʘʩʭʦʜ ʛʘʟʘ ʯʝʨʝʟ ʧʘʨʫ ʢʣʘʧʘʥ-ʩʝʜʣʦ ʦʙʝʩʧʝʯʠʚʘ-

ʝʪʩʷ ʧʦʜʲʝʤʦʤ ʢʣʘʧʘʥʘ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ 

ʨʘʙʦʯʝʛʦ ʜʘʚʣʝʥʠʷ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʜʘʚʣʝʥʠʷ ʢʣʘʧʘʥ 3 ʩʘʜʠʪʩʷ ʥʘ 

ʩʝʜʣʦ 4 ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʫʞʠʥʳ 2. ʂʇ ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʢʣʦʥʥʳ 

ʢ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʡ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ, ʧʦʵʪʦʤʫ ʠʭ ʧʨʠʤʝʥʷʶʪ ʚ 

ʦʩʥʦʚʥʦʤ ʧʨʠ ʥʠʟʢʦʤ ʜʘʚʣʝʥʠʠ. 
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ʇʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʨʘʙʦʪʫ ʂʇ 

ʂ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʨʘʙʦʪʫ ʂʇ, ʦʪ-

ʥʦʩʷʪ ʜʘʚʣʝʥʠʝ ʦʪʢʨʳʪʠʷ ʠ ʜʘʚʣʝʥʠʝ ʟʘʢʨʳʪʠʷ. ʅʘʯʘʣʦ ʦʪʢʨʳʪʠʷ 

ʂʇ ʜʦʣʞʥʦ ʙʳʪʴ ʩʪʘʙʠʣʴʥʳʤ ʠ ʪʦʯʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʘʜʘʥʥʦʡ 

ʥʘʩʪʨʦʡʢʝ. ʇʦʩʣʝ ʩʙʨʦʩʘ ʯʘʩʪʠ ʛʘʟʘ ʂʇ ʟʘʢʨʳʚʘʝʪʩʷ. ɼʘʚʣʝʥʠʝ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʤʝʞʜʫ ʢʣʘʧʘ-

ʥʦʤ ʠ ʩʝʜʣʦʤ, ʥʘʟʳʚʘʶʪ ʜʘʚʣʝʥʠʝʤ ʟʘʢʨʳʪʠʷ. ʆʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʠʞʝ ʜʘʚʣʝʥʠʷ ʥʘʯʘʣʘ ʦʪʢʨʳʪʠʷ ʂʇ. ɼʘʚʣʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪʩʷ ʧʦʣʥʳʡ ʟʘʜʘʥʥʳʡ ʨʘʩʭʦʜ, ʥʘʟʳʚʘʶʪ ʜʘʚʣʝʥʠʝʤ ʧʦʣʥʦʛʦ 

ʦʪʢʨʳʪʠʷ ʂʇ. ʈʘʟʥʦʩʪʴ ʜʘʚʣʝʥʠʡ ʥʘʯʘʣʘ ʦʪʢʨʳʪʠʷ ʠ ʟʘʢʨʳʪʠʷ ʷʚ-

ʣʷʝʪʩʷ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʂʇ, ʪʘʢ ʢʘʢ ʤʠʥʠʤʘʣʴʥʘʷ ʨʘʟʥʦʩʪʴ 

ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʥʝʦʧʨʘʚʜʘʥʥʳʭ ʧʦʪʝʨʴ ʛʘʟʘ. ɼʨʫʛʦʝ ʚʘʞʥʦʝ 

ʢʘʯʝʩʪʚʦ ʂʇ - ʝʛʦ ʥʘʜʝʞʥʘʷ ʛʝʨʤʝʪʠʯʥʦʩʪʴ. ɼʘʞʝ ʥʝʙʦʣʴʰʘʷ ʥʝ 

ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʨʷʤ ʛʘʟʘ, ʥʘ-

ʧʨʠʤʝʨ, ʢʦʛʜʘ ʂʇ ʩʪʦʠʪ ʥʘ ʝʤʢʦʩʪʠ, ʜʦʣʛʦʝ ʚʨʝʤʷ ʥʘʭʦʜʷʱʝʡʩʷ ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ. 

ɼʘʣʴʥʝʡʰʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʝʰʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

1. ʆʧʨʝʜʝʣʠʪʴʩʷ ʩ ʘʥʘʣʦʛʦʤ. 

2. ʈʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʂʇ 

3. ʉʬʦʨʤʠʨʦʚʘʪʴ ʧʝʨʝʯʝʥʴ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʂʇ. 

4. ʈʘʟʨʘʙʦʪʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʨʘʙʦʪʳ ʂʇ. 

5. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂʇ. 

6. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʢʘʯʝʩʪʚʦ ʧʝʨʝ-

ʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ɸʨʟʫʤʘʥʦʚ, ʖ.ʃ. ʉʠʩʪʝʤʳ ʛʘʟʦʩʥʘʙʞʝʥʠʷ ʠ ʫʩʪʨʦʡʩʪʚʘ 

ʧʥʝʚʤʦʘʚʪʦʤʘʪʠʢʠ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ / ʖ.ʃ. ɸʨ-

ʟʫʤʘʥʦʚ, ʈ.ɸ. ʇʝʪʨʦʚ, ɽ.ʄ. ʍʘʣʘʪʦʚ. ï ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 

1997. ï 464 ʩ. 
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ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʈʆʎɽʉʉʆɺ, ʇʈʆʊʓʂɸɽʄʓʍ ɺ 

ʇʅɽɺʄɸʊʀʏɽʉʂʀʍ ʈɽɻʋʃʗʊʆʈɸʍ ɼɸɺʃɽʅʀʗ ɻɸɿɸ 

 

ʉʝʨʛʝʝʚ ɸ.ɸ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʍʘʣʘʪʦʚ ɽ. ʄ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ (ʇɻʉ) 

ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʪʝʭʥʠ-
ʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ.  

ʈʘʟʥʦʚʠʜʥʦʩʪʴʶ ʨʝʛʫʣʠʨʫʶʱʝʡ ʘʨʤʘʪʫʨʳ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝ-
ʤʦʡ ʚ ʇɻʉ, ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʷʪʦʨ ʜʘʚʣʝʥʠʷ (ʈɼ), ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʜʣʷ 
ʧʦʜʜʝʨʞʘʥʠʷ ʜʘʚʣʝʥʠʷ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʚ ʦʙʲʝʢʪʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
(ʆʈ) ʚ ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ. 

ʕʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʫʧʨʘʚʣʷʝʤʦʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 
ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʥʘ ʨʝʛʫʣʠʨʫʶʱʠʡ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʠ ʧʨʝʜ-
ʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʜʘʚʣʝʥʠʷ ʨʘʙʦʯʝʡ ʩʨʝʜʳ (ʞʠʜʢʦʩʪʠ 
ʠʣʠ ʛʘʟʘ) ʚ ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ, ʣʠʙʦ ʝʛʦ ʠʟʤʝʥʝʥʠʷ ʧʦ ʟʘʜʘʥʥʦʡ 
ʧʨʦʛʨʘʤʤʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʘʭ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʆʈ) ʜʣʷ ʦʩʫʱʝʩʪʚ-
ʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʈʝʜʫʢʪʦʨʳ ʜʘʚʣʝʥʠʷ ï ʩʣʫʞʘʪ ʜʣʷ ʧʦʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ ʛʘʟʘ, 
ʧʦʩʪʫʧʘʶʱʝʛʦ ʠʟ ʙʘʣʣʦʥʦʚ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ɺ ʞʠʜʢʦʩʪʥʳʭ ʨʘ-
ʢʝʪʥʳʭ ʜʚʠʛʘʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʨʝʜʫʢʪʦʨʳ ʜʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ-
ʩʷ ʚ ʤʘʛʠʩʪʨʘʣʷʭ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʠ ʥʘʜʜʫʚʘ ʪʦʧʣʠʚʥʳʭ ʙʘʢʦʚ [1]. 

ʅʘ ʨʠʩ. 1 ʧʨʠʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʛʘʟʘ. 

 

 
ʈʠʩ. 1 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʛʘʟʘ 
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ʆʩʥʦʚʥʳʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʫʟʣʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʨʘ-

ʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ɻʈɼ, ʷʚʣʷʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘ: 

Å ʟʘʜʘʶʱʝʝ ʚʝʣʠʯʠʥʫ ʚʳʭʦʜʥʦʛʦ ʜʘʚʣʝʥʠʷ; 

Å ʘʥʘʣʠʟʠʨʫʶʱʝʝ (ʩʨʘʚʥʠʚʘʶʱʝʝ) ʚʝʣʠʯʠʥʫ ʚʳʭʦʜʥʦʛʦ ʜʘʚ-

ʣʝʥʠʷ; 

Å ʨʝʛʫʣʠʨʫʶʱʝʝ ʚʝʣʠʯʠʥʫ ʚʳʭʦʜʥʦʛʦ ʜʘʚʣʝʥʠʷ; 

Å ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʩʚʷʟʴ ʤʝʞʜʫ ʘʥʘʣʠʟʠʨʫʶʱʠʤ ʠ ʨʝʛʫʣʠ-

ʨʫʶʱʠʤ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ɿʘʜʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʠʣʦʚʫʶ ʥʘʛʨʫʟʢʫ ʥʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʚʝʣʠʯʠʥʳ ʚʳ-

ʭʦʜʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʉʨʘʚʥʠʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ (ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ) ʨʝʘʛʠ-

ʨʫʝʪ ʥʘ ʨʘʟʥʠʮʫ ʥʘʛʨʫʟʢʠ ʦʪ ʚʳʭʦʜʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʠ ʟʘʜʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʩ ʜʨʫʛʦʡ. 

ʈʝʛʫʣʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʠʟʤʝʥʷʝʪ ʚʝʣʠʯʠʥʫ ʜʨʦʩʩʝʣʠʨʫʶ-

ʱʝʛʦ ʩʝʯʝʥʠʷ. ʕʪʦʪ ʫʟʝʣ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ɻʈɼ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ, ʪʘʢ ʢʘʢ ʢʨʦʤʝ ʜʨʦʩʩʝʣʠʨʦʚʘʥʠʷ ʛʘʟʘ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪ ʬʫʥʢʮʠʶ ʟʘʧʦʨʥʦʛʦ ʫʟʣʘ. 

ʆʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʨʝʜʫʢʪʦʨʘʤ ʜʘʚ-

ʣʝʥʠʷ ʣʶʙʦʛʦ ʪʠʧʘ, ʢʘʢ ʢ ʩʠʩʪʝʤʘʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʛʘʟʘ, 

ʷʚʣʷʶʪʩʷ: ʚʠʜ ʨʘʙʦʯʝʡ ʩʨʝʜʳ, ʨʘʩʭʦʜ ʛʘʟʘ, ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ 

ʜʘʚʣʝʥʠʷ ʥʘ ʚʭʦʜʝ, ʜʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʝʣʠʯʠʥʳ ʥʘ ʚʳʭʦʜʝ, 

ʦʰʠʙʢʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʜʘʚʣʝʥʠʷ ʥʘ ʚʭʦʜʝ 

ʠ ʨʘʩʭʦʜʝ ʛʘʟʘ, ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʘʩʭʦʜʘ, ʫʩʪʦʡʯʠʚʳʡ 

ʨʝʞʠʤ ʨʘʙʦʪʳ. ɺ ʩʠʩʪʝʤʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʠ 

ʜʨʫʛʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʤʘʩʩʦʚʦ-ʛʘʙʘʨʠʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʜʠʘʧʘʟʦʥ ʚʦʟʤʦʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʨʘʙʦʪʘ ʧʨʠ 

ʥʘʣʠʯʠʠ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʪ.ʜ.  

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʫʣʷʪʦʨʦʚ ʜʘʚʣʝʥʠʷ ʛʘʟʘ, ʢʘʢ 

ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʚʝʜʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ. ʆʥʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦ ʨʘʩʭʦʜʫ, ʜʠʘʧʘʟʦʥʦʤ 

ʠʟʤʝʨʝʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘ ʚʭʦʜʝ ʠ ʥʘ ʚʳʭʦʜʝ, ʪʦʯʥʦʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ ʨʘʩʭʦʜʦʤ ʛʘʟʘ.  
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ʈʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʫ ʧʨʦʩʪʝʡʰʝʛʦ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʛʦ ɻʈɼ ʩ ʟʘ-

ʜʘʶʱʝʡ ʧʨʫʞʠʥʦʡ, ʤʝʤʙʨʘʥʦʡ ʚ ʢʘʯʝʩʪʚʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥ-

ʪʘ ʠ ʢʣʘʧʘʥʦʤ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ, ʫʨʘʚʥʦʚʝʰʝʥʥʳʤ ʧʦ ʚʭʦʜʥʦʤʫ ʜʘʚ-

ʣʝʥʠʶ. (ʈʠʩ. 2)  

 
 

ʈʠʩ. 2. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʛʦ ʨʝʜʫʢʪʦʨʘ ʜʘʚʣʝʥʠʷ 

 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ɻʘʟ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʯʝʨʝʟ ʜʨʦʩʩʝʣʠʨʫʶʱʫʶ ʱʝʣʴ ʤʝʞʜʫ ʢʣʘʧʘʥʦʤ 7 ʠ ʩʝʜʣʦʤ 

5 ʧʦʩʪʫʧʘʝʪ ʚ ʨʘʙʦʯʫʶ ʧʦʣʦʩʪʴ ʠ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʤʝʤʙʨʘʥʫ 3. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʘ ʤʝʤʙʨʘʥʫ 3 ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ ʨʝʛʫʣʠʨʦʚʦʯʥʦʡ 

ʧʨʫʞʠʥʳ 1, ʩʦʟʜʘʚʘʝʤʘʷ ʚʠʥʪʦʤ 2. ʇʨʠ ʪʨʝʙʫʝʤʦʤ ʟʥʘʯʝʥʠʝ ʚʭʦʜ-

ʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʟʘʜʘʥʥʦʤ ʨʘʩʭʦʜʝ ʛʘʟʘ ʯʝʨʝʟ ʨʝʜʫʢʪʦʨ ʜʘʚʣʝʥʠʷ ʥʘ 

ʝʛʦ ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʷʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʙʘʣʘʥʩ ʩʠʣ.  

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʨʘʩʭʦʜʘ ʛʘʟʘ ʯʝʨʝʟ ʛʘʟʦʚʳʡ ɻʈɼ, ʥʘʧʨʠʤʝʨ, 

ʫʚʝʣʠʯʝʥʠʝ ʟʘ ʩʯʝʪ ʧʦʪʨʝʙʠʪʝʣʷ, ʜʘʚʣʝʥʠʝ ʥʘ ʝʛʦ ʚʳʭʦʜʝ ʙʫʜʝʪ 

ʫʤʝʥʴʰʘʪʴʩʷ. ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ ʙʘʣʘʥʩʘ ʩʠʣ ʥʘ ʧʦʜʚʠʞ-

ʥʳʭ ʯʘʩʪʷʭ ʨʝʜʫʢʪʦʨʘ ʜʘʚʣʝʥʠʷ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʚʝʣʠʯʝʥʠʝ ʧʣʦ-

ʱʘʜʠ ʜʨʦʩʩʝʣʠʨʫʶʱʝʛʦ ʩʝʯʝʥʠʷ ʤʝʞʜʫ ʢʣʘʧʘʥʦʤ ʠ ʩʝʜʣʦʤ.  ɺʳ-

ʭʦʜʥʦʝ ʜʘʚʣʝʥʠʝ ʚʦʟʨʘʩʪʘʝʪ ʜʦ ʜʘʚʣʝʥʠʷ ʥʘʜʩʪʨʦʡʢʠ ʠ ʚʥʦʚʴ ʫʩʪʘ-

ʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝ ʩʠʣʳ ʥʘ ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʷʭ ɻʈɾ. ɸʥʘʣʦ-

ʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʠʩʭʦʜʠʪ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʭʦʜʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʨʘʩʭʦʜʦʚ ʯʝʨʝʟ ɻʈɼ. 
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ʇʨʠ ʦʪʩʝʯʢʝ ʨʝʜʫʢʪʦʨʘ ʜʘʚʣʝʥʠʷ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʚʳʰʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʧʦʣʦʩʪʠ ʠ ʧʦʩʘʜʢʠ ʢʣʘʧʘʥʘ ʥʘ 

ʩʝʜʣʦ. ɼʘʚʣʝʥʠʝ ʛʘʟʘ ʚʭʦʜʥʦʡ ʧʦʣʦʩʪʠ ʧʨʦʜʦʣʞʘʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ 

ʜʦ ʧʦʣʥʦʡ ʛʝʨʤʝʪʠʟʘʮʠʠ ʧʘʨʳ ʢʣʘʧʘʥ-ʩʝʜʣʦ.  

ɺ ʭʦʜʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʥʝʚʤʦ-ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʢ ʢʦ-

ʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʠ ɻʈɼ, ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ, ʚʳʧʦʣʥʝʥʠʝ 

ʧʨʦʝʢʪʠʨʦʚʦʯʥʳʭ ʨʘʩʯʸʪʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʩʚʷʟʴ ʤʝʞʜʫ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘʤʠ ʦʙʲʝʢʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʝʛʦ ʢʦʥʢʨʝʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘ-

ʤʠ. ɺ ʵʪʫ ʩʠʩʪʝʤʫ ʤʦʜʝʣʝʡ, ʚʭʦʜʠʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦ-

ʜʝʣʠ (ʫʨʘʚʥʝʥʠʷ ʜʠʥʘʤʠʢʠ), ʦʧʨʝʜʝʣʷʶʱʠʝ ʪʝʯʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ 

ʧʨʦʮʝʩʩʦʚ ʚ ʦʙʲʝʢʪʘʭ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʤ ʩʚʦʠʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ. ʕʪʠ ʤʦʜʝʣʠ ʠʤʝʶʪ ʚʠʜ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʯʠʪʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʝʢʪʠ-

ʨʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ.  

ʇʨʠʥʮʠʧʠʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʩʦʩʪʦʠʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʬʠʟʠ-

ʢʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʦʙʲʝʢʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ, ʜʣʷ ʢʘʞʜʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩʪʦʷʪ ʩʚʦʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ 

ʤʦʜʝʣʴ. ɺ ʢʘʞʜʦʤ ʫʩʪʨʦʡʩʪʚʝ ʤʦʛʫʪ ʠʤʝʪʴ ʤʝʩʪʦ ʬʠʟʠʯʝʩʢʠ ʨʘʟ-

ʣʠʯʥʳʝ ʧʨʦʮʝʩʩʳ: ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ, ʪʝʧʣʦʚʳʝ, ʤʝʭʘʥʠʯʝʩʢʠʝ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ʢʘʞʜʦ-

ʛʦ ʫʩʪʨʦʡʩʪʚʘ ʟʘʧʠʩʳʚʘʶʪʩʷ ʫʨʘʚʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ, ʜʣʷ 

ʧʨʦʮʝʩʩʦʚ ʚ ʜʘʥʥʦʤ ʫʩʪʨʦʡʩʪʚʝ, ʩ ʫʯʝʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʪʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʩʤʝʞʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ.  
ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʤʦʤʝʥʪʦʚ ʜʘʥʥʦʛʦ ʩʧʦʩʦ-

ʙʘ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʜʦʧʫʱʝ-
ʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʦʙʲʝʢʪʝ ʧʨʦʮʝʩʩʦʚ. ʏʝʤ ʩʪʨʦʞʝ 
ʩʠʩʪʝʤʘ ʜʦʧʫʱʝʥʠʡ, ʪʝʤ ʪʦʯʥʝʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʤʦʜʝʣʴ ʩʚʦʡʩʪʚʘ 
ʦʙ̡ʝʢʪʘ, ʥʦ ʪʝʤ ʩʣʦʞʥʝʝ ʩʪʘʥʦʚʠʪʩʷ ʤʦʜʝʣʴ. ʅʘʭʦʞʜʝʥʠʝ ʨʘʟʫʤʥʦ-
ʛʦ ʢʦʤʧʨʦʤʠʩʩʘ ʤʝʞʜʫ ʩʣʦʞʥʦʩʪʴʶ ʠ ʪʦʯʥʦʩʪʴʶ ʤʦʜʝʣʠ, ʩʦʩʪʘʚʣʷ-
ʝʪ ʥʝʧʨʦʩʪʫʶ ʟʘʜʘʯʫ, ʧʦʩʢʦʣʴʢʫ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʪʴ ʩʠʩʪʝʤʫ ʜʦʧʫ-
ʱʝʥʠʡ ʠ ʧʦʛʨʝʰʥʦʩʪʝʡ ʤʦʜʝʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ.  ʉʠʩʪʝʤʘ 
ʜʦʧʫʱʝʥʠʡ ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʩʝʛʦʜʥʷ ʚʳʨʘʙʘʪʳʚʘʝʪ-
ʩʷ ʚ ʨʘʤʢʘʭ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʘʟʜʝʣʘ ʪʝʭʥʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʚ ʨʝʟʫʣʴʪʘ-
ʪʝ ʤʥʦʛʦʢʨʘʪʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʤʝʥʝʥʠʡ ʪʝʦʨʠʠ [2]. 
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ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʢ ʢʦʪʦʨʳʤ 

ʦʪʥʦʩʷʪʩʷ ʠ ʧʥʝʚʤʦ-ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʚʝʜʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʤʝʪʦʜʘ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʛʦ ʦʙʣʠʢʘ. ʄʝʪʦʜ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʛʦ ʨʘʩʯʸʪʘ ʥʘ ʦʩʥʦʚʝ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʠʜʝʘʣʠ-

ʟʘʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ.  

ʅʘ ʵʪʘʧʝ ʥʘʯʘʣʴʥʦʛʦ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʦʙʲʝʢʪ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪʩʷ ʚʝʩʴʤʘ ʧʨʦʩʪʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʠʣʠ ʩʦʚʦʢʫʧʥʦʩʪʴʶ 

ʚʟʘʠʤʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʧʨʦʩʪʳʭ ʤʦʜʝʣʝʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʨʝʘ-

ʣʠʟʦʚʘʪʴ ʚʳʙʦʨ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʩʝʭ ʬʨʘʛʤʝʥʪʦʚ ʦʙʲʝʢʪʘ.  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʚʦʜʠʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʥʘ ʦʩ-

ʥʦʚʘʥʠʠ ʙʦʣʝʝ ʩʪʨʦʛʠʭ ʠ ʪʦʯʥʳʭ ʤʦʜʝʣʝʡ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʢʦʨ-

ʨʝʢʮʠʝʡ ʚʳʙʨʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʉʠʩʪʝʤʘ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʠʥʘʤʠʢʠ, ʩʦʟʜʘʸʪʩʷ ʧʫʪʸʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 

ʫʧʨʦʱʝʥʠʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʡ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ, ʧʦʩʪʨʦʝʥʥʦʡ ʧʨʠ ʜʦʩ-

ʪʘʪʦʯʥʦ ʩʪʨʦʛʠʭ ʜʦʧʫʱʝʥʠʷʭ ʥʘ ʦʩʥʦʚʝ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʩ ʫʯʸ-

ʪʦʤ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʚʟʘʠʤʥʳʭ ʚʣʠʷʥʠʡ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ, ʬʦʨʤʠʨʫʝʪʩʷ 

ʦʙʲʝʢʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

ʊʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʠ ʟʘʪʨʘʪʥʦʡ. ʇʨʝʜʩʪʘʚ-

ʣʷʝʪʩʷ ʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠ-

ʟʘ ʨʘʩʧʦʣʘʛʘʪʴ ʟʘʨʘʥʝʝ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʦʤ, ʢʘʢʦʡ ʩʦ-

ʩʪʘʚ ʜʦʧʫʱʝʥʠʡ ʜʦʣʞʝʥ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (ʄʄ), ʯʪʦʙʳ ʝʸ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʦʟʚʦʣʠʣʦ ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʳʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʠʜʝʘʣʠʟʘʮʠʠ ʜʦʣʞʥʘ ʩʦʦʪ-

ʚʝʪʩʪʚʦʚʘʪʴ ʧʦʣʫʯʝʥʥʘʷ ʄʄ. 

ʆʩʥʦʚʥʳʤʠ ʜʦʧʫʱʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘ-

ʥʳ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʄʄ ʧʥʝʚʤʦʫʩʪʨʦʡʩʪʚ ʷʚʣʷʶʪʩʷ:  

¶ ʨʘʙʦʯʝʝ ʪʝʣʦ - ʠʜʝʘʣʴʥʳʡ ʛʘʟ; 

¶ ʪʝʧʣʦʦʙʤʝʥ ʤʝʞʜʫ ʛʘʟʦʤ ʠ ʩʪʝʥʢʘʤʠ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪʩʫʪʩʪ-

ʚʫʝʪ;  

¶ ʜʘʚʣʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ ʧʦʣʦʩʪʠ ʧʦʩʪʦʷʥʥʳ; 

¶ ʨʝʞʠʤ ʚʪʝʢʘʥʠʷ ʛʘʟʘ ʚ ʧʦʣʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʷ - ʢʨʠʪʠʯʝʩʢʠʡ; 

¶ ʧʦʜʚʠʞʥʳʝ ʯʘʩʪʠ ʞʝʩʪʢʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ; 

¶ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʲʝʢʪ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʞʝʩʪʢʦʤ ʦʩʥʦʚʘʥʠʠ;  
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¶ ʚʩʝ ʩʦʝʜʠʥʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ, ʢʘʢ ʜʨʦʩʩʝʣʠ 
ʧʦʩʪʦʷʥʥʦʛʦ ʠʣʠ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʩʝʯʝʥʠʷ ʪ.ʝ. ʩʯʠʪʘʝʪʩʷ ʩʝʯʝʥʠʝ ʚ 

ʵʪʠʭ ʵʣʝʤʝʥʪʘʭ ʦʜʥʦʤʝʨʥʳʤ ʠ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʳʤ; 

¶ ʧʨʠ ʨʘʙʦʪʝ ʪʨʫʙʦʧʨʦʚʦʜʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʢʘʢ ʩʦ-

ʚʦʢʫʧʥʦʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʯʥʳʭ ʧʦʣʦʩʪʝʡ    

ɼʣʷ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʟʘʜʘʯʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʧʦʣʥʝ-

ʥʠʝ ʩʣʝʜʫʶʱʠʭ ʜʝʡʩʪʚʠʡ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʪʨʦʠʪʩʷ ʥʘʠʤʝʥʴʰʘʷ 

ʧʦ ʩʣʦʞʥʦʩʪʠ ʄʄ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʪ.ʝ. ʤʦʜʝʣʴ ʩ ʥʘʠʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʴʶ ʠʜʝʘʣʠʟʘʮʠʠ. ʉ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʨʘʞʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ. ʅʘ 

ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʦʣʫʯʝʥʥʘʷ ʄʄ ʫʩʣʦʞʥʷʝʪʩʷ ʟʘ ʩʯʸʪ ʩʥʷʪʠʷ ʢʘʢʦʛʦ-

ʣʠʙʦ ʜʦʧʫʱʝʥʠʷ, ʥʘ ʚʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ ʠ ʚ ʢʘʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʦʟʤʦʞʥʳʤ ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ.  

ʇʨʦʚʝʜʸʤ ʫʢʘʟʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʜʣʷ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʛʦ ʨʝʛʫʣʷ-

ʪʦʨʘ ʜʘʚʣʝʥʠʷ ʛʘʟʘ. ɽʛʦ ʠʩʭʦʜʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʪʨʦʠʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʝ 

ʤʘʩʩʳ ʠ ʵʥʝʨʛʠʠ ʜʣʷ ʨʘʙʦʯʝʛʦ ʪʝʣʘ, ʧʝʨʝʤʝʥʥʦʡ ʤʘʩʩʳ, ʘ ʪʘʢʞʝ 

ʚʪʦʨʦʛʦ ʟʘʢʦʥʘ ʅʴʶʪʦʥʘ ʜʣʷ ʜʚʠʞʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ.  

ʇʨʠʤʝʤ ʩʣʝʜʫʶʱʠʝ ʜʦʧʫʱʝʥʠʷ:  

¶ ʨʘʙʦʯʝʝ ʪʝʣʦ - ʠʜʝʘʣʴʥʳʡ ʛʘʟ; 

¶ ʜʘʚʣʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʭʦʜʝ ʨʝʛʫʣʷʪʦʨʘ ʧʦʩʪʦʷʥʥʳ,  

¶ ʨʝʞʠʤ ʚʪʝʢʘʥʠʷ ʛʘʟʘ ʚ ʧʦʣʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʷ - ʢʨʠʪʠʯʝʩʢʠʡ; 

¶ ʢʣʘʧʘʥ ʞʝʩʪʢʦ ʩʚʷʟʘʥ ʩ ʧʦʜʚʠʞʥʳʤʠ ʯʘʩʪʷʤʠ ʨʝʛʫʣʷʪʦʨʘ; 

¶ ʪʝʧʣʦʦʙʤʝʥ ʤʝʞʜʫ ʛʘʟʦʤ ʠ ʩʪʝʥʢʘʤʠ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪʩʫʪʩʪ-

ʚʫʝʪ; 

¶ ʩʠʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʛʘʟʘ ʥʘ ʧʦʜʚʠʞʥʳʝ ʯʘʩʪʠ ʨʝʛʫʣʷʪʦʨʘ 
ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʝʣʠʯʠʥʘʤ ʩʪʘʪʠʯʝʩʢʦʛʦ - ʚʭʦʜʥʦʛʦ ʠ ʚʳʭʦʜʥʦʛʦ 

ʜʘʚʣʝʥʠʡ. 

ʇʦʣʘʛʘʝʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʜʦʧʫʱʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʫʯʸʪ 

ʨʝʘʣʴʥʦʩʪʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʠ ʫʯʸʪ ʚ ʤʦ-

ʜʝʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʥʘ ʪʝʧʣʦʦʙʤʝʥ [3]. ʇʦʵʪʦʤʫ ʩʣʝʜʫʶʱʠʤ 

ʰʘʛʦʤ ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʝ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʄʄ 

ɻʈɼ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʦʪʦʨʦʡ ʠ ʙʫʜʫʪ ʩʥʷʪʳ ʫʢʘʟʘʥʥʳʝ ʜʦʧʫʱʝʥʠʷ.  

ʅʝʣʠʥʝʡʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʜʣʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʢʘʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʈɼ.   
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʂʘʨʤʫʛʠʥ, ɹ. ɺ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʤʘʣʦʛʘʙʘʨʠʪ-

ʥʦʡ ʧʥʝʚʤʦʘʨʤʘʪʫʨʳ / ɹ.ɺ. ʂʘʨʤʫʛʠʥ, ɺ.ʃ. ʂʠʩʝʣʴ, ɸ.ɻ. ʃʘʟʝʙʥʠʢ; 

ʧʦʜ ʦʙʱ. ʨʝʜ. ɹ. ɺ. ʂʘʨʤʫʛʠʥʘ. ï ʂʠʝʚ: ʊʝʭʥʠʢʘ, 1980.  

2. ɸʨʟʫʤʘʥʦʚ, ʖ. ʃ. ʉʠʩʪʝʤʳ ʛʘʟʦʩʥʘʙʞʝʥʠʷ ʠ ʫʩʪʨʦʡʩʪʚʘ 

ʧʥʝʚʤʦʘʚʪʦʤʘʪʠʢʠ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ / ʖ.ʃ. ɸʨʟʫ-

ʤʘʥʦʚ, ʈ.ɸ. ʇʝʪʨʦʚ, ɽ.ʄ. ʍʘʣʘʪʦʚ. ï ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1997.  

3. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʢʠ: ʫʯʝʙ. ʧʦʩʦʙʠʝ / ʍʘʣʘ-

ʪʦʚ ɽ. ʄ., ʏʝʢʤʘʟʦʚ ɺ. ʀ.ï ʂʦʚʨʦʚ: ʂɻʊɸ, 2016. 

 

 

ʆʎɽʅʂɸ ʌʋʅʂʎʀʆʅɸʃʔʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ʅɽʈɺʅʆʁ 

ʉʀʉʊɽʄʓ ʉʊʋɼɽʅʊʆɺ ʉ ʇʆʄʆʑʔʖ ʇʈʆʉʊʆʁ ʀ 

ʉʃʆɾʅʆʁ ʉɽʅʉʆʄʆʊʆʈʅʆʁ ʈɽɸʂʎʀʀ 

 

ʈʘʟʫʚʘʝʚʘ ɸ.ʄ., ʂʣʠʧʦʚʘ ɸ.ʂ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʂʦʢʦʨʠʥ ɸ.ʄ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 
ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʦʮʝʥʢʠ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʴʶ ʘʢʪʠʚʘʮʠʠ ʚʩʝʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʟʘʜʝʡʩʪ-
ʚʦʚʘʥʥʳʭ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʚʠʜʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ 
ʤʝʪʦʜʦʤ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ 
ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʦʙʲʝʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʘʭ, ʷʚʣʷʝʪʩʷ ʨʝ-
ʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʩʝʥʩʦʤʦʪʦʨʥʳʭ ʨʝʘʢʮʠʡ. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦ-
ʩʪʦʷʥʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʩʪʫʜʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʧʨʦʩʪʦʡ ʠ ʩʣʦʞʥʦʡ 
ʩʝʥʩʦʤʦʪʦʨʥʦʡ ʨʝʘʢʮʠʠ. 

ʇʨʦʩʪʘʷ ʩʝʥʩʦʤʦʪʦʨʥʘʷ ʨʝʘʢʮʠʷ ï ʵʪʦ ʦʯʝʥʴ ʙʳʩʪʨʳʡ ʦʪʚʝʪ 
ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤ, ʧʨʦʩʪʳʤ ʜʚʠʞʝʥʠʝʤ ʥʘ ʚʥʝʟʘʧʥʦ ʧʦʷʚʣʷʶʱʠʡ-
ʩʷ, ʥʦ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʡ ʩʠʛʥʘʣ. ʉʣʦʞʥʘʷ ʩʝʥʩʦʤʦʪʦʨʥʘʷ ʨʝʘʢʮʠʷ - 
ʵʪʦ ʢʦʛʜʘ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʭ ʩʠʛʥʘʣʦʚ, ʥʘ 
ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʦʪʚʝʯʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ, ʪʘʢʞʝ ʟʘʨʘʥʝʝ 
ʠʟʚʝʩʪʥʳʤ ʜʚʠʞʝʥʠʝʤ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʂʦʚʨʦʚʩʢʦʡ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʤʝʥʠ ɺ. ɸ. ɼʝʛʪʷʨʝʚʘ. ɺ ʠʩʩʣʝ-

ʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 74 ʩʪʫʜʝʥʪʘ. 
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ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʠʩʪʦʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʩʪʦʡ 
ʩʝʥʩʦʤʦʪʦʨʥʦʡ ʨʝʘʢʮʠʠ ʦʪ ʧʦʣʘ ʠʩʧʳʪʫʝʤʳʭ. ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥ-
ʥʳʭ ʜʘʥʥʳʭ, ʤʳ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʫ ʶʥʦʰʝʡ ʠ ʫ ʜʝʚʫʰʝʢ ʥʘʙʣʶ-
ʜʘʝʪʩʷ ʙʦʣʝʝ ʜʦʣʛʘʷ ʨʝʘʢʮʠʷ ʚ ʚʦʟʨʘʩʪʝ 21 ʛʦʜʘ ʠ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʘʷ 
- ʚ ʚʦʟʚʨʘʪʝ 19 ʣʝʪ. ʅʘ ʨʠʩ.2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʠʩʪʦʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʩʣʦʞʥʦʡ ʩʝʥʩʦʤʦʪʦʨʥʦʡ ʨʝʘʢʮʠʠ ʧʦ ʧʦʣʦʚʦʤʫ ʬʘʢʪʦʨʫ. ʋ 
ʶʥʦʰʝʡ ʤʳ ʥʘʙʣʶʜʘʝʤ ʪʝʥʜʝʥʮʠʶ ʩʥʠʞʝʥʠʷ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʩ 
ʚʦʟʨʘʩʪʦʤ. ʋ ʜʝʚʫʰʝʢ ʞʝ ʤʳ ʥʝ ʥʘʙʣʶʜʘʝʤ ʪʝʥʜʝʥʮʠʠ ʫʚʝʣʠʯʝʥʠʷ 
ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ. 

 

 

 
 

 

 

 

 

 

ʈʠʩ.1. ʇʨʦʩʪʘʷ ʩʝʥʩʦʤʦʪʦʨʥʘʷ ʨʝʘʢʮʠʷ (ʧʦʣʦʚʦʡ ʬʘʢʪʦʨ) 

 

 

 
 

 

 

 

 

 

 

ʈʠʩ.2. ʉʣʦʞʥʘʷ ʩʝʥʩʦʤʦʪʦʨʥʘʷ ʨʝʘʢʮʠʷ (ʧʦʣʦʚʦʡ ʬʘʢʪʦʨ) 

 

ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʩʪʦʚ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ, ʩʪʫʜʝʥʪʘʤ ʙʳʣʦ 

ʧʨʝʜʣʦʞʝʥʦ ʧʨʦʡʪʠ ʠʭ ʝʱʸ ʨʘʟ, ʥʦ ʫʞʝ ʧʦʩʣʝ ʩʦʚʝʨʰʝʥʠʷ ʬʠʟʠʯʝ-

ʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ.  ʀʩʭʦʜʷ, ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʳ ʚʠʜʠʤ (ʨʠʩ.3), 

ʯʪʦ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ ʩʪʫʜʝʥʪʳ ʙʳʩʪʨʝʝ ʨʝʘʛʠʨʫʶʪ ʥʘ 

ʧʨʦʩʪʳʝ ʩʠʛʥʘʣʳ. ʉʪʫʜʝʥʪʘʤ ʙʳʣʦ ʛʦʨʘʟʜʦ ʪʨʫʜʥʝʝ ʩʧʨʘʚʠʪʴʩʷ ʩ ʙʦ-

ʣʝʝ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ.  
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ʈʠʩ.3. ʇʨʦʩʪʘʷ ʠ ʩʣʦʞʥʘʷ ʩʝʥʩʦʤʦʪʦʨʥʳʝ ʨʝʘʢʮʠʠ  

(ʚʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ) 

 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʫʯʘʣʠʩʴ ʟʘʚʠʩʠʤʦʩʪʠ ʩʝʥʩʦʤʦ-

ʪʦʨʥʦʡ ʨʝʘʢʮʠʠ ʦʪ ʚʦʟʨʘʩʪʘ, ʧʦʣʘ, ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. ɸʥʘʣʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ 

ʤʦʞʥʦ ʠʟʫʯʘʪʴ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ ʚʦʟ-

ʨʘʩʪʘ. ʇʨʝʜʧʦʣʘʛʘʝʤʳʝ ʬʘʢʪʦʨʳ ʚʣʠʷʥʠʷ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦ-

ʩʪʦʷʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʧʦʣ, ʚʦʟʨʘʩʪ, ʬʠʟʠʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘ) ʥʝ ʧʦʢʘʟʘʣʠ ʩʚʦʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʶ ʩʨʝʜʥʝ-

ʛʦ ʟʥʘʯʝʥʠʷ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɸʅɸʃʀɿ ɼɽʗʊɽʃʔʅʆʉʊʀ  ʇʈɽɼʇʈʀʗʊʀʁ  

ʇʆ ʋʊʀʃʀɿɸʎʀʀ ʆʊʍʆɼʆɺ ʇʈʆʀɿɺʆɼʉʊɺ  

ʄɽɼʀʎʀʅʉʂʀʍ ɸʅɸʃʀɿ ɼɽʗʊɽʃʔʅʆʉʊʀ  

ʄʋʉʆʈʆʇɽʈɽʈɸɹɸʊʓɺɸʖʑʀʍ ʀɿɼɽʃʀʁ 
 

ʆʭʣʦʧʢʦʚʘ ɸ.ʈ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣ ɹʂʦʢʦʨʠʥ ɸ.ʄ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

çʇʨʦʬʩʪʘʞʠʨʦʚʢʠ 2.0è ï ʥʦʚʳʡ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩʪʫʜʝʥʪʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʘʙʦʪʦʜʘʪʝʣʷ, ʟʘʜʝʡʩʪ-

ʚʫʶʱʠʡ ʩʪʫʜʝʥʯʝʩʢʠʝ ʨʘʙʦʪʳ ʠ ʩʪʘʞʠʨʦʚʢʠ ʚ ʢʘʯʝʩʪʚʝ ʩʦʮʠʘʣʴʥʦ-

ʛʦ ʣʠʬʪʘ ʜʣʷ ʤʦʣʦʜʝʞʠ:1) ʨʘʙʦʪʦʜʘʪʝʣʴ ʨʘʟʤʝʱʘʝʪ ʢʝʡʩʳ ʥʘ ʩʘʡʪʝ 

ʢʦʥʢʫʨʩʘ; 2) ʩʪʫʜʝʥʪ ʚʳʧʦʣʥʷʝʪ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʢʫʨʩʦ-

ʚʫʶ ʠʣʠ ʜʠʧʣʦʤʥʫʶ ʨʘʙʦʪʫ; 3) ʜʚʘ ʨʘʟʘ ʚ ʛʦʜ ʧʦʜʚʦʜʷʪʩʷ ʠʪʦʛʠ 



119 
 

ʢʦʥʢʫʨʩʘ; 4) ʧʦʙʝʜʠʪʝʣʠ ʧʦʣʫʯʘʶʪ ʧʨʠʛʣʘʰʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʠ ʠ 

ʩʪʘʞʠʨʦʚʢʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʦʠʩʢ ʤʫʩʦʨʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʚ ʄʦʩʢʦʚʩʢʦʡ ʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʦʪʭʦ-

ʜʘʤʠ ʢʣʘʩʩʘ çɸè. ʂʝʡʩ ʩ ʟʘʜʘʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʙʳʣ ʧʦʣʫʯʝʥ ʦʪ ʆʆʆ 

çʇʘʩʢʘʣʴ ʄʝʜʠʢʘʣè. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 1) ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦ-

ʢʫʤʝʥʪʘʮʠʠ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʡ ʨʘʙʦʪʫ ʩ ʦʪʭʦʜʘʤʠ (ʢʣʘʩʩ çɸè); 

2) ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʦʪʭʦʜʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʝʜʠʮʠʥʩʢʠʭ ʠʟʜʝʣʠʡ 

ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʫʪʠʣʠʟʘʮʠʠ ʠʣʠ ʧʝʨʝʨʘʙʦʪʢʠ; 3) ʩʦʩʪʘʚʠʪʴ ʩʧʠ-

ʩʦʢ ʧʨʝʜʧʨʠʷʪʠʡ, ʟʘʥʠʤʘʶʱʠʡʩʷ ʫʪʠʣʠʟʘʮʠʝʡ ʦʪʭʦʜʦʚ ʚ ʄʦʩʢʦʚ-

ʩʢʦʡ ʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʷʭ; 4) ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ 

ʪʠʧʫ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʭ ʦʪʭʦʜʦʚ. 

ʄʝʜʠʮʠʥʩʢʠʝ ʦʪʭʦʜʳ ï ʚʩʝ ʚʠʜʳ ʦʪʭʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʥʘʪʦ-

ʤʠʯʝʩʢʠʝ, ʧʘʪʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ, ʤʠʢʨʦʙʠʦʣʦ-

ʛʠʯʝʩʢʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʩʫʱʝʩʪʚ-

ʣʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʤʝʜʠ-

ʮʠʥʩʢʠʭ ʠʟʜʝʣʠʡ. 

ʄʝʜʠʮʠʥʩʢʠʝ ʦʪʭʦʜʳ ʨʘʟʜʝʣʷʶʪʩʷ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʵʧʠʜʝʤʠʦ-

ʣʦʛʠʯʝʩʢʦʡ, ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʠ-

ʪʝʨʠʷʤʠ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʤʠ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ, ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʣʘʩʩʳ: ʢʣʘʩʩ "ɸ" - ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦ-

ʧʘʩʥʳʝ ʦʪʭʦʜʳ, ʧʨʠʙʣʠʞʝʥʥʳʝ ʧʦ ʩʦʩʪʘʚʫ ʢ ʪʚʝʨʜʳʤ ʙʳʪʦʚʳʤ ʦʪ-

ʭʦʜʘʤ; ʢʣʘʩʩ "ɹ" - ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʝ ʦʪʭʦʜʳ; ʢʣʘʩʩ "ɺ" - 

ʯʨʝʟʚʳʯʘʡʥʦ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʝ ʦʪʭʦʜʳ; ʢʣʘʩʩ "ɻ" - ʪʦʢ-

ʩʠʢʦʣʦʛʠʯʝʩʢʠʝ ʦʧʘʩʥʳʝ ʦʪʭʦʜʳ, ʧʨʠʙʣʠʞʝʥʥʳʝ ʧʦ ʩʦʩʪʘʚʫ ʢ ʧʨʦ-

ʤʳʰʣʝʥʥʳʤ; ʢʣʘʩʩ "ɼ" - ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʦʪʭʦʜʳ. 

ʉʙʦʨ ʦʪʭʦʜʦʚ ʢʣʘʩʩʘ ɸ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʤʥʦʛʦʨʘʟʦʚʳʝ ʝʤ-

ʢʦʩʪʠ ʠʣʠ ʦʜʥʦʨʘʟʦʚʳʝ ʧʘʢʝʪʳ. ɽʤʢʦʩʪʠ ʜʣʷ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʠ ʪʝ-

ʣʝʞʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʤʘʨʢʠʨʦʚʘʥʳ "ʆʪʭʦʜʳ. ʂʣʘʩʩ ɸ". ɿʘʧʦʣ-

ʥʝʥʥʳʝ ʤʥʦʛʦʨʘʟʦʚʳʝ ʝʤʢʦʩʪʠ ʠʣʠ ʦʜʥʦʨʘʟʦʚʳʝ ʧʘʢʝʪʳ ʜʦʩʪʘʚʣʷ-

ʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʤʘʣʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʧʝʨʝʛʨʫʞʘ-

ʶʪʩʷ ʚ ʤʘʨʢʠʨʦʚʘʥʥʳʝ ʢʦʥʪʝʡʥʝʨʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʙʦʨʘ 

ʦʪʭʦʜʦʚ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʩʧʝʮʠʘʣʴʥʦʡ ʧʣʦʱʘʜʢʝ 
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(ʧʦʤʝʱʝʥʠʠ). ʄʥʦʛʦʨʘʟʦʚʘʷ ʪʘʨʘ ʧʦʩʣʝ ʦʧʦʨʦʞʥʝʥʠʷ ʧʦʜʣʝʞʠʪ 

ʤʳʪʴʶ ʠ ʜʝʟʠʥʬʝʢʮʠʠ. 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʢʣʘʩʩʘ ɸ ʦʨʛʘʥʠʟʫʝʪʩʷ ʩ ʫʯʝʪʦʤ 

ʩʭʝʤʳ ʩʘʥʠʪʘʨʥʦʡ ʦʯʠʩʪʢʠ, ʧʨʠʥʷʪʦʡ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʘʥʠʪʘʨʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʢ ʩʦ-

ʜʝʨʞʘʥʠʶ ʪʝʨʨʠʪʦʨʠʡ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ ʠ ʦʙʨʘʱʝʥʠʶ ʩ ʦʪʭʦʜʘʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ. ʆʪʭʦʜʳ ʢʣʘʩʩʘ ɸ, ʢʨʦʤʝ ʧʠʱʝʚʳʭ, 

ʤʦʛʫʪ ʫʜʘʣʷʪʴʩʷ ʠʟ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʤʫʩʦ-

ʨʦʧʨʦʚʦʜʘ ʠʣʠ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʘ. ʂʨʫʧʥʦʛʘʙʘʨʠʪʥʳʝ ʦʪʭʦʜʳ ʢʣʘʩ-

ʩʘ ɸ ʩʦʙʠʨʘʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʙʫʥʢʝʨʳ ʜʣʷ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ 

ʦʪʭʦʜʦʚ. ʇʦʚʝʨʭʥʦʩʪʠ ʠ ʘʛʨʝʛʘʪʳ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʦʪʭʦʜʦʚ, 

ʠʤʝʚʰʠʝ ʢʦʥʪʘʢʪ ʩ ʠʥʬʠʮʠʨʦʚʘʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠʣʠ ʙʦʣʴʥʳʤʠ, 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʜʝʟʠʥʬʝʢʮʠʠ ʧʝʨʝʜ ʠʭ ʧʦʤʝʱʝʥʠʝʤ ʚ 

ʥʘʢʦʧʠʪʝʣʴʥʳʡ ʙʫʥʢʝʨ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʦʜʥʦʨʘʟʦʚʳʭ ʰʧʨʠʮʦʚ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʆʆʆ 

ʇʘʩʢʘʣʴ ʄʝʜʠʢʘʣ (ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ɼʫʙʥʘ) ʬʦʨʤʠʨʫʝʪ ʦʪʭʦʜʳ, 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʠ/ʠʣʠ ʫʪʠʣʠʟʠʨʦʚʘʪʴ.  

ɼʘʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʚ ʢʘʯʝʩʪʚʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʳʨʴʷ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʩʧʦʣʴʟʫʝʪ: ʧʦʣʠʧʨʦʧʠʣʝʥ ï ʙʨʘʢʦʚʘʥʥʳʝ ʰʧʨʠʮʳ; 

ʇɺʍ ʠ ʥʝʡʣʦʥʦʚʘʷ ʧʣʝʥʢʘ ï ʙʨʘʢʦʚʘʥʥʘʷ ʙʣʠʩʪʝʨʥʘʷ ʫʧʘʢʦʚʢʘ; 

ʵʣʘʩʪʦʤʝʨʳ ʠ ʨʝʟʠʥʘ/ʩʠʣʠʢʦʥ ʜʣʷ ʤʘʥʞʝʪʳ ʦʪ ʧʦʨʰʥʷ; ʥʝʨʞʘʚʝʶ-

ʱʘʷ ʩʪʘʣʴ ï ʙʨʘʢʦʚʘʥʥʳʝ ʠʛʣʳ; ʢʘʨʪʦʥ ï ʢʘʨʪʦʥʥʳʝ ʢʦʨʦʙʢʠ; ʤʘʩʣʦ 

ï ʦʪʨʘʙʦʪʘʥʥʦʝ ʤʘʩʣʦ.  ʆʩʥʦʚʥʳʝ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ - ʥʝʠʩʧʦʣʴ-

ʟʦʚʘʥʥʘʷ ʯʘʩʪʴ ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʦʩʪʘʪʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʆʪʭʦʜʳ ʧʦʣʠʧʨʦʧʠʣʝʥʘ, ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ, ʢʘʨʪʦʥʥʳʭ ʢʦ-

ʨʦʙʦʢ ʤʦʞʥʦ ʚʥʦʚʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʜʘʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʠʣʠ ʜʨʫ-

ʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʢʘʢ ʚʪʦʨʠʯʥʦʝ ʩʳʨʴʸ. 

ʅʘʤʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʄʦʩʢʦʚʩʢʦʡ ʠ ʊʚʝʨ-

ʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʦʪʭʦʜʘʤʠ ʢʣʘʩʩʘ çɸè.  ʩʦʩʪʘʚʣʝʥ ʩʧʠ-

ʩʦʢ ʧʨʝʜʧʨʠʷʪʠʡ. ɺ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʩ 

ʣʦʛʠʩʪʠʯʝʢʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʫʪʠʣʠʟʘ-

ʮʠʠ ʦʪʭʦʜʦʚ çʇʘʥʪʝʦʥè (ɼʫʙʥʘ), ʂʦʥʪʝʡʥʝʨ ɼʤʠʪʨʦʚʩʢʠʡ ʟʘʚʦʜ 

ʈʊʀ (ɼʫʙʥʘ); ʊʫʢʘʥ (ɼʫʙʥʘ); ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ: - ʧʨʝʜʧʨʠʷʪʠʝ 

çʇʦʣʠʤʝʨʩ69è (ʂʠʤʨʳ).  
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ɸʅɸʃʀɿ ʉʆʉʊʆʗʅʀʗ ʉʀʉʊɽʄʓ ʆɹɽʉʇɽʏɽʅʀʗ  

ɹɽɿʆʇɸʉʅʆʉʊʀ ɺ ʈɽʅʊɻɽʅʆʃʆɻʀʏɽʉʂʆʄ ʆʊɼɽʃɽ-

ʅʀʀ ʏʋɿ çʂʃʀʅʀʏɽʉʂɸʗ ɹʆʃʔʅʀʎɸ 

çʈɾɼ ï ʄɽɼʀʎʀʅɸè ɻʆʈʆɼɸ ʄʋʈʆʄè 

 

ʈʘʟʫʚʘʝʚʘ ɸ.ʄ., ʂʣʠʧʦʚʘ ɸ.ʂ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʃʘʨʠʦʥʦʚ ɸ.ʉ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʎʝʣʴ ʥʘʰʝʡ ʨʘʙʦʪʳ ï ʵʪʦ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝ-

ʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ 

ʏʋɿ çʂʣʠʥʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ çʈɾɼ ï ʄʝʜʠʮʠʥʘè ʛʦʨʦʜʘ ʄʫʨʦʤè. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1) ʠʟʫʯʠʪʴ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʨʘ-

ʙʦʪʫ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ; 

2) ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʏʋɿ çʂʣʠʥʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ çʈɾɼ ï 

ʄʝʜʠʮʠʥʘè ʛʦʨʦʜʘ ʄʫʨʦʤè; 

3) ʥʘ ʦʩʥʦʚʝ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʦʮʝʥʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʝʨʩʦʥʘʣʘ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʠ ʟʘʱʠʪʫ ʧʘʮʠʝʥʪʦʚ; 

4) ʜʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʣʫʯʘʝ ʚʳʷʚʣʝʥʠʷ ʥʝʜʦʩʪʘʪʢʦʚ. 

ʇʨʠ ʦʮʝʥʢʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʚ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʢʘʙʠʥʝʪʘʭ ʜʦʣʞ-

ʥʦ ʫʯʠʪʳʚʘʪʴʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʩʣʝʜʫʶʱʠʭ ʦʧʘʩʥʳʭ ʠ ʚʨʝʜʥʳʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ:  

ï ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ;  

ï ʦʧʘʩʥʳʡ ʫʨʦʚʝʥʴ ʥʘʧʨʷʞʝʥʠʡ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʣʴʥʦʪʦʯ-

ʥʳʭ ʮʝʧʷʭ, ʟʘʤʳʢʘʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʦʡʪʠ ʯʝʨʝʟ ʪʝʣʦ ʯʝʣʦʚʝʢʘ;  

ï ʧʦʚʳʰʝʥʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʫʩʠʣʠʷ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʝʥʪʛʝ-

ʥʦʚʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ;  

ï ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʜʫʰʥʦʡ ʠ ʢʦʥʪʘʢʪʥʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ;  

ï ʥʘʣʠʯʠʝ ʩʣʝʜʦʚ ʩʚʠʥʮʦʚʦʡ ʧʳʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʠ ʩʪʝʥʘʭ;  

ï ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʰʫʤʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʪʝʭʥʠʯʝʩʢʠʤ ʦʩ-

ʥʘʱʝʥʠʝʤ;  
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ï ʧʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʨʝʥʪʛʝʥʦʚʩʢʦʤ ʦʪʜʝʣʝʥʠʠ: 

1) ʧʨʦʚʝʜʝʥʠʝ ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ ʩ ʮʝʣʴʶ ʧʨʝʜʫʧʨʝʞʜʝ-

ʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʚʳʷʚʣʝʥʠʡ ʨʘʥʥʠʭ ʧʨʠʟʥʘ-

ʢʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ 

ʨʘʙʦʪʥʠʢʘ ʬʘʢʪʦʨʦʚ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʠ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ; 

2) ʟʘʤʝʥʘ ʙʝʣʦ-ʟʝʣʝʥʦʛʦ ʩʚʝʪʦʚʦʛʦ ʪʘʙʣʦ ʥʘʜ ʨʝʥʪʛʝʥʦʜʠʘʛʥʦ-

ʩʪʠʯʝʩʢʠʤ ʢʘʙʠʥʝʪʦʤ ʥʘ ʙʝʣʦ-ʢʨʘʩʥʦʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚ-

ʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ; 

3) ʠʩʧʨʘʚʣʝʥʠʝ ʥʘʨʫʰʝʥʠʡ ʚ ʬʦʪʦʣʘʙʦʨʘʪʦʨʠʠ (çʪʝʤʥʦʡ 

ʢʦʤʥʘʪʳè) ʚ ʚʠʜʝ ʨʘʩʰʠʨʝʥʠʷ ʜʚʝʨʥʦʛʦ ʧʨʦʝʤʘ ʜʦ ʪʨʝʙʫʝʤʳʭ ʟʥʘ-

ʯʝʥʠʡ ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʪʜʝʣʢʠ ʢʘʬʝʣʝʤ ʩʪʝʥ ʥʘ ʚʳʩʦʪʫ ʜʦ 2 ʤ; 

4) ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʝʡ ʠʣʠ ʧʦʠʩʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʤʝ-

ʱʝʥʠʡ ʢʦʤʥʘʪʳ ʧʝʨʩʦʥʘʣʘ, ʢʣʘʜʦʚʦʡ ʧʨʝʜʤʝʪʦʚ ʫʙʦʨʢʠ, ʫʙʦʨʥʦʡ 

ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʠ ʧʘʮʠʝʥʪʦʚ; 

5) ʧʨʠʦʙʨʝʪʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʜʣʷ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʥʪʛʝʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ; 

6) ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʦʚʦʛʦ, ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʦʛʦ, ʮʠʬʨʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʪʴ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʠʩʢʣʶʯʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʬʦʪʦʣʘʙʦʨʘʪʦʨʠʠ.  

ɿʘʢʣʶʯʝʥʠʝ. 

ɺʳʧʦʣʥʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦʟʚʦʣʠʪ ʧʨʠʚʝʩ-

ʪʠ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝ-

ʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦ-

ʢʫʤʝʥʪʦʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʪʜʝʣʝʥʠʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʅʘʫʤʦʚ, ʀ.ɸ. ʆʭʨʘʥʘ ʪʨʫʜʘ ʠ ʪʝʭʥʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʟʜʨʘ-

ʚʦʦʭʨʘʥʝʥʠʠ / ʀ.ɸ. ʅʘʫʤʦʚ. ï ɻʨʦʜʥʦ: ɻʨɻʄʋ, 2011. ï 244 ʩ. 
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ɺʃʀʗʅʀɽ ʈɸɿʃʀɺɸ ʅɽʌʊɽʇʈʆɼʋʂʊʆɺ ɺ ʈɽɿʋʃʔʊɸʊɽ 

ɸɺɸʈʀʀ ʅɸ ʉʊɸʅʎʀʀ ʅʆɺʂʀ ʅɸ ʂɸʏɽʉʊɺʆ ɺʆɼʓ 

ɹʃʀɿʃɽɾɸʑʀʍ ʅɸʉɽʃɪʅʅʓʍ ʇʋʅʂʊʆɺ 

 

ʂʨʘʩʥʦʚʘ ɸ.ɺ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʐʚʘʨʸʚʘ ʀ.ʉ., ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʤʠʨʝ, ʦʧʘʩʥʳʭ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʥʝʬʪʴʶ ʠ ʥʝʬʪʷʥʳʤʠ 

ʧʨʦʜʫʢʪʘʤʠ.  

ʇʨʦʙʣʝʤʘ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʚʧʝʨʚʳʝ ʦʢʘʟʘʣʘʩʴ ʚ 

ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʤʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʚ 1967 ʛ., ʪʘʥʢʝʨ ʩʝʣ ʥʘ ʤʝʣʴ 

ʫ ʶʞʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ɸʥʛʣʠʠ, ʠ ʚ ʤʦʨʝ ʚʳʣʠʣʦʩʴ 100 ʪʳʩʷʯ ʪʦʥʥ 

ʩʳʨʦʡ ʥʝʬʪʠ. ɺɺʉ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʥʠʯʪʦʞʠʪʴ 

ʦʩʪʘʚʰʠʝʩʷ ʚ ʦʙʣʦʤʢʘʭ ʢʦʨʧʫʩʘ 40 ʪʳʩ. ʥʝʬʪʠ, ʩʙʨʦʩʠʣʠ ʥʘ ʥʠʭ 

ʘʚʠʘʙʦʤʙʳ. ʕʪʘ ʘʚʘʨʠʷ ʦʙʨʘʪʠʣʘ ʚʥʠʤʘʥʠʝ ʩʪʨʘʥ ʤʠʨʘ ʢ ʧʦʪʝʥʮʠ-

ʘʣʴʥʦʡ ʫʛʨʦʟʝ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʢʦʪʦʨʘʷ ʥʝ ʪʦʣʴʢʦ ʫʛʨʦʞʘʝʪ 

ʤʦʨʩʢʠʤ ʠ ʧʨʠʙʨʝʞʥʳʤ ʵʢʦʩʠʩʪʝʤʘʤ, ʥʦ ʠʤʝʝʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠ-

ʨʦʢʠʝ ʤʘʩʰʪʘʙʳ. ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʩʧʘʨʝʥʠʶ ʨʘʟ-

ʣʠʚʰʝʡ ʚ ʤʦʨʝ ʥʝʬʪʠ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʚ ʚʠʜʝ ʧʘʨʘ, ʜʦʞʜʷ ʠ ʪʫʤʘʥʘ 

ʚʥʦʚʴ ʚʦʟʚʨʘʱʘʝʪʩʷ ʥʘ ʟʝʤʣʶ, ʫʛʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʦ-

ʜʫʢʪʘʤ, ʯʝʣʦʚʝʢʫ ʠ ʜʨʫʛʠʤ ʦʨʛʘʥʠʟʤʘʤ. 

ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʥʝʬʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ ʥʘʯʠʥʘʝʪʩʷ 

ʘʢʪʠʚʥʘʷ ʝʝ ʜʝʛʨʘʜʘʮʠʷ. ʇʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʩʳʨʘʷ ʥʝʬʪʴ ʥʘ-

ʯʠʥʘʶʪ ʠʟʤʝʥʷʪʴ ʩʦʩʪʘʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʝʧʘʜʦʚ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʜʳ, ʚʦʟʜʫʭʘ ʠ ʩʚʝʪʘ. ʂʦʤʧʦʥʝʥʪʳ ʩ ʥʝʙʦʣʴʰʠʤ ʤʦʣʝʢʫʣʷʨʥʳʤ 

ʚʝʩʦʤ ʣʝʛʢʦ ʫʣʝʪʫʯʠʚʘʶʪʩʷ. ʇʦʯʚʳ, ʥʘʩʳʱʝʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ, 

ʪʝʨʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʚʧʠʪʳʚʘʪʴ ʠ ʫʜʝʨʞʠʚʘʪʴ ʚʣʘʛʫ, ʠʟʤʝʥʝʥʠʝ 

ʩʚʦʡʩʪʚ ʧʨʠʚʦʜʠʪ ʢ ʚʳʪʝʩʥʝʥʠʶ ʚʦʟʜʫʭʘ ʥʝʬʪʴʶ ð ʵʪʦ ʪʦʨʤʦʟʠʪ 

ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʠ ʫʙʠʚʘʝʪ ʠʭ. 

ɺʦ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʘʚʘʨʠʠ ʩ ʨʦʟʣʠʚʦʤ ʥʝʬʪʠ ʩʣʫʯʘ-

ʣʠʩʴ ʥʝʦʜʥʦʢʨʘʪʥʦ. 

19 ʜʝʢʘʙʨʷ 2012 ʛʦʜʘ ʜʝʢʘʙʨʷ ʚ ʨʘʡʦʥʝ ʥʘʩʝʣʸʥʥʦʛʦ ʧʫʥʢʪʘ 

ʆʢʪʷʙʨʴʩʢʠʡ ʧʨʦʠʟʦʰʣʦ ʧʦʚʨʝʞʜʝʥʠʝ ʥʝʬʪʝʧʨʦʚʦʜʘ, ʜʠʘʤʝʪʨ ʧʨʦ-

ʙʦʠʥʳ ʩʦʩʪʘʚʠʣ 800 ʤʤ. ʇʣʦʱʘʜʴ ʨʘʟʣʠʚʘ ʜʠʟʪʦʧʣʠʚʘ - 985 ʢʚ. ʤ. 

ʈʘʟʣʠʣʦʩʴ ʦʢʦʣʦ 50 ʢʫʙ. ʤ. ʥʝʬʪʠ.  
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30 ʘʧʨʝʣʷ 2017 ʛʦʜʘ ʥʘ ʨʝʢʝ ʅʝʨʝʭʪʝ ʧʨʦʠʟʦʰʸʣ ʨʘʟʣʠʚ ʥʝʬ-

ʪʠ, ʝʛʦ ʧʨʠʯʠʥʦʡ ʩʪʘʣʘ ʥʝʟʘʢʦʥʥʘʷ ʚʨʝʟʢʘ ʚ ʥʝʬʪʝʪʨʫʙʦʧʨʦʚʦʜ. 

ʇʣʝʥʢʘ ʠʟ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘʢʨʳʣʘ ʧʦʚʝʨʭʥʦʩʪʴ ʨʝʢʠ ʥʘ ʧʣʦʱʘʜʠ 

500 ʤʝʪʨʦʚ.  

ʆʙʲʝʢʪʦʤ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʪʝʨʨʠʪʦʨʠʷ ʟʘʛʨʷʟʥʝʥʠʷ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʚ ʨʘʡʦʥʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʪʘʥʮʠʠ ñʅʦʚʢʠ - 1ò 

16 ʥʦʷʙʨʷ 2020 ʛʦʜʘ ʚʦ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʦʰʸʣ 

ʨʘʟʣʠʚ ʤʘʟʫʪʘ, ʚʩʣʝʜʩʪʚʠʝ ʩʭʦʜʘ ʩ ʨʝʣʴʩ ʥʘ ɻʦʨʴʢʦʚʩʢʦʡ ʞʝʣʝʟʥʦʡ 

ʜʦʨʦʛʝ 30 ʮʠʩʪʝʨʥ ʛʨʫʟʦʚʦʛʦ ʧʦʝʟʜʘ, ʰʝʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʣʦʧʥʫʣʠ, ʚ 

ʨʘʡʦʥʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʪʘʥʮʠʠ ñʅʦʚʢʠ - 1ò. ʇʣʦʱʘʜʴ ʨʘʟʣʠʚʘ 

ʩʦʩʪʘʚʠʣʘ 12500 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ. ʅʘ ʤʝʩʪʝ ʨʘʟʣʠʚʘ ʨʘʙʦʪʘʣʠ 

274 ʯʝʣʦʚʝʢʘ ʠ 46 ʝʜʠʥʠʮ ʪʝʭʥʠʢʠ. ʃʦʢʘʣʠʟʘʮʠʷ ʨʘʟʣʠʚʘ ʧʨʦʠʩʭʦ-

ʜʠʣʘ ʧʦʩʨʝʜʩʪʚʘʤ ʜʘʤʙʳ ʨʘʟʤʝʨʦʤ 2600 ʢʫʙʠʯʝʩʢʠʭ ʤʝʪʨʦʚ. ʉ ʤʝʩ-

ʪʘ ʨʘʟʣʠʚʘ ʙʳʣʠ ʚʳʚʝʟʝʥʳ 11000 ʢʫʙʦʤʝʪʨʦʚ ʛʨʫʥʪʘ.  

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟ-

ʤʦʞʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʘʚʘʨʠʠ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʧʝʨʝʛʦʥʝ ʂʘʤʝʰ-

ʢʦʚʦ ï ʅʦʚʢʠ.  

ɿʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʣʠʪʝʨʘʪʫʨʫ ʦ ʧʨʦʮʝʩʩʘʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʝʬʪʠ ʚ 

ʧʨʠʨʦʜʥʳʭ ʩʨʝʜʘʭ ʠ ʩʧʦʩʦʙʘʭ ʨʝʢʫʣʴʪʠʚʘʮʠʠ. 

2. ʆʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʧʦʩʸʣʢʘ ʅʦʚʢʠ ʥʘ ʩʦʦʪ-

ʚʝʪʩʪʚʠʝ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʤ. 

3. ʀʟʫʯʠʪʴ ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦ-

ʜʦʸʤʦʚ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩʸʣʢʘ ʅʦʚʢʠ. 

ɺ ʟʦʥʝ ʚʣʠʷʥʠʷ ʘʚʘʨʠʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʠʟ ʚʦʜʦʸʤʦʚ ʠ 

ʧʨʦʙʳ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʢʘʢ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ, ʪʘʢ ʠ ʥʝʮʝʥʪʨʘʣʠʟʦ-

ʚʘʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʧʨʦʙʳ ʚʦʜʳ ʠʟ 3-ʭ ʢʦʣʦʜʮʝʚ). 

ɺ ʧʨʦʙʘʭ ʚʦʜʳ ʧʠʪʴʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʦʨʛʘʥʦʣʝʧ-

ʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʜʘ ʚ 

ʦʜʥʦʤ ʠʟ ʪʨʸʭ ʢʦʣʦʜʮʝʚ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʪʨʸʭʩʪʘʭ ʤʝʪʨʘʭ ʦʪ 

ʤʝʩʪʘ ʩʢʣʘʜʘ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʘʥʠʪʘʨʥʦ - ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʤ 

ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʮʚʝʪʥʦʩʪʠ, ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʦʩʘʜʢʘ (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1  

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: 

ʦʙʲʝʢʪ ʇʨʦʟʨʘʯ-

ʥʦʩʪʴ 

ʆʩʘʜʦʢ ɿʘ-

ʧʘʭ 

ʎʚʝʪ-

ʥʦʩʪʴ 

ʨʅ ɺr -

ʚʦʜ* 

ʅʦʨʤʘ 20 ʩʤ - 2 35Ü 6,5

-

8,5 

 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ 

ʇʨʦʙʘ 

ˉ1 

ʚʦʜʦʸʤ 

7ʩʤ ɹʦʣɹ-

ʰʦʡ 

ʠʣʠ-

ʩʪʳʡ 

5ɹ >90Ü 6,2

3 

- 

ʇʨʦʙʘ 

ˉ4 

ʚʦʜʦʸʤ 

24ʩʤ ɿʘʤʝʪ-

ʥʳʡ 

ʠʣʠ-

ʩʪʳʡ 

1ʉ 54Ü 6,5

3 

- 

ʇʠʪʴʝʚʘʷ ʚʦʜʘ 

ʇʨʦʙʘ 

ˉ2 

ʢʦʣʦʜʝʮ 

20ʩʤ ʥʝʪ 2ɿ 28Ü 5,8

5 

+ 

ʇʨʦʙʘ 

ˉ3 

ʢʦʣʦʜʝʮ 

18ʩʤ ʅʝʟʥʘ-

ʯʠ-

ʪʝʣɹ-

ʥʳʡ 

0 >90Ü 6,8

7 

- 

ʇʨʦʙʘ 

ˉ5 

ʈʘʟʚʦʜʷ-

ʱʘʷ ʩʝʪʴ 

27ʩʤ ʥʝʪ 0 11Ü 6,4

5 

+ 

ʇʨʦʙʘ 

ˉ6 

ʢʦʣʦʜʝʮ 

30ʩʤ ʥʝʪ 0 18Ü 6,2

8 

+ 

* ʆʙʦʟʥʘʯʝʥʠʷ: + ï ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʤ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, 

ʤʦʞʥʦ ʫʧʦʪʨʝʙʣʷʪʴ ʜʣʷ ʧʠʪʴʷ; 

- ï ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʤ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʥʝʣʴʟʷ ʫʧʦʪʨʝʙ-

ʣʷʪʴ ʜʣʷ ʧʠʪʴʷ  
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ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʂʘʤʝʰʢʦʚʩʢʦʛʦ ʨʘʡ-

ʦʥʘ ʭʘʨʘʢʪʝʨʥʳ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʞʝʣʝʟʘ, ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʚʳ-

ʧʦʣʥʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ ʞʝʣʝʟʘ (ʪʘʙ-

ʣʠʮʘ 2). ɺʩʝ ʧʨʦʙʳ ʠʩʩʣʝʜʫʝʤʦʡ ʚʦʜʳ ʧʠʪʴʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʤ ʇɼʂʚ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʞʝʣʝʟʘ. ɺ ʢʦʣʦʜʮʘʭ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʭ ʚʙʣʠʟʠ ʩʢʣʘʜʘ ʥʝʬʪʝʰʣʘʤʘ (ʧʨʦʙʳ ˉ2 ʠ 3), ʩʦʜʝʨʞʘ-

ʥʠʝ ʞʝʣʝʟʘ ʚ 3 ʨʘʟʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʫʜʘʣʸʥʥʳʤʠ ʦʙʲʝʢ-

ʪʘʤʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʙʣʠʞʥʠʭ ʢʦʣʦʜʮʘʭ ʚʦʜʘ ʠʤʝʝʪ ʦʯʝʥʴ ʚʳ-

ʩʦʢʫʶ ʞʝʩʪʢʦʩʪʴ. ʇʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʦʜʘ ʜʦʩʪʠʛʘʝʪ ʥʦʨʤʘʪʠʚʘ 

ʇɼʂʚ ʚ ʧʨʦʙʝ ˉ2 ʠ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʘʪʠʚ ʚ 1,4 ʨʘʟʘ ʚ ʧʨʦʙʝ ˉ3. 

ɺ ʧʨʦʙʝ ˉ3 ʧʨʝʚʳʰʝʥ ʇɼʂʚ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʭʣʦʨʠʜʦʚ ʚ 1,2 

ʨʘʟʘ (ʜʣʷ ʚʪʦʨʦʡ ʧʨʦʙʳ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʠʜʦʚ ʥʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ 

ʇɼʂʚ). ʉʫʱʝʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʭʣʦʨʠʜʦʚ ʩʚʷʟʘʥʦ ʩ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

ʠʣʠ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʘʛʝʥʪʦʚ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʪʨʝʙʫʝʪʩʷ ʤʦʥʠʪʦ-

ʨʠʥʛ ʚʦʜʳ ʠʟ ʵʪʦʛʦ ʢʦʣʦʜʮʘ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʤʝʩʪʫ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʥʝʬʪʝʰʣʘʤʘ. 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ. ɺ ʚʦʜʝ ʚʦʜʦʸʤʦʚ ʥʠʟʢʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ. 

ɺʦʜʘ ʠʤʝʝʪ ʟʘʧʘʭ ʠ ʚʳʩʦʢʫʶ ʮʚʝʪʥʦʩʪʴ. ɼʣʷ ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʷ ʞʝ-

ʣʝʟʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʚʦʜ ʚʦʜʦʸʤʦʚ - ʇɼʂ ʚʨ): ʩʦʜʝʨ-

ʞʘʥʠʝ ʞʝʣʝʟʘ ʚ ʧʨʦʙʝ ˉ 1 ʧʨʝʚʳʰʘʝʪ ʇɼʂʚʨ ʚ 64,4 ʨʘʟʘ; ʩʦʜʝʨʞʘ-

ʥʠʝ ʞʝʣʝʟʘ ʚ ʧʨʦʙʝ ˉ 4 ʧʨʝʚʳʰʘʝʪ ʇɼʂʚʨ ʚ 1,4 ʨʘʟʘ. ʇʦʩʢʦʣʴʢʫ 

ʨʘʥʝʝ ʵʪʠ ʦʙʲʝʢʪʳ ʥʝ ʠʩʩʣʝʜʦʚʘʣʠʩʴ, ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʭʘʨʘʢʪʝʨʥʦ ʣʠ 

ʪʘʢʦʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʜʣʷ ʵʪʠʭ ʚʦʜʦʝʤʦʚ ʠʣʠ ʦʥʦ ʩʚʷ-

ʟʘʥʦ ʩ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʤʠ ʨʘʙʦʪʘʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʚʘʨʠʠ. ɼʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤ ʜʣʠʪʝʣʴʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʪʝʨʨʠʪʦʨʠʠ. 

ɺʳʩʦʢʘʷ ʞʝʩʪʢʦʩʪʴ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʦʸʤʘʭ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ 

ʚ ʚʦʜʝ ʦʙʥʘʨʫʞʝʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ. ʕʪʦ ʚʣʠʷʝʪ ʥʘ ʨʝ-

ʟʫʣʴʪʘʪʳ ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʠʜʦʚ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʥʝ ʧʨʝʚʳʰʘʝʪ ʩʦʜʝʨ-

ʞʘʥʠʝ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʦʪʢʨʳʪʳʭ ʧʨʝʩʥʳʭ ʚʦʜʦʸʤʦʚ, ʠ ʩʦʦʪʚʝʪʩʪ-

ʚʫʝʪ ʥʦʨʤʘʤ ʇɼʂʚʨ. 

ɸʥʘʣʠʟ ʧʨʦʙ ʥʘ ʥʘʣʠʯʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚʳʧʦʣʥʝʥ ʚ ʣʘʙʦʨʘ-

ʪʦʨʠʠ ʄʋʇ çɺʣʘʜʠʤʠʨʚʦʜʦʢʘʥʘʣè. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ɺʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʨʦʙʘʭ (ʢʘʢ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, 

ʪʘʢ ʠ ʚʦʜʳ ʚʦʜʦʸʤʦʚ) ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʦʩʪʘʝʪʩʷ ʚ ʧʨʝ-
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ʜʝʣʘʭ ʥʦʨʤʳ. ʃʠʰʴ ʚ ʦʜʥʦʡ ʧʨʦʙʝ (ˉ1) ï ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʦʚ ʜʦʩʪʠʛʘʝʪ ʇɼʂʚʨ ï (0,05). 
ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ 

ʆʙʲʝʢʪ ʄʘʩʩʦʚʘʷ 

ʢʦʥʮʝʥʪʨʘ-

ʮʠʷ ʞʝʣʝʟʘ, 

ʤʛ/ʣ 

ʆʙʱʘʷ 

ʞʸʩʪ-

ʢʦʩʪʴ, 

ʤʛ*ʵʢʚ/ʣ 

ʉʦʜʝʨʞʘ-

ʥʠʝ ʭʣʦ-

ʨʠʜʦʚ, 

ʤʛ/ʣ 

ʉʦʜʝʨʞʘʥʠʝ 

ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʦʚ, ʤʛ/ʣ 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ 

ʇʨʦʙʘ ˉ1 

ʚʦʜʦʸʤ 

6,44Ñ0,027 5,2Ñ0,1 160,8Ñ0,15 0,053Ñ0,016 

ʇʨʦʙʘ ˉ4 

ʚʦʜʦʸʤ 

0,14Ñ0,0035 13,7Ñ0,3

5 

232,8Ñ0,05 ʄʝʥʝʝ 0,005 

ʇɼʂʚʨ, 0,1 - 300 0,05 

ʇʠʪʴʝʚʘʷ ʚʦʜʘ 

ʇʨʦʙʘ ˉ2 

ʢʦʣʦʜʝʮ 

0,15Ñ0,0075 7,5Ñ0,35 343,2Ñ0,35 0,0084Ñ0,02

5 

ʇʨʦʙʘ ˉ3 

ʢʦʣʦʜʝʮ 

0,14Ñ0,004 9,5Ñ0,25 424,8Ñ0,15 ʄʝʥʝʝ 0,005 

ʇʨʦʙʘ ˉ5 

ʈʘʟʚʦʜʷ-

ʱʘʷ ʩʝʪʴ 

0,05Ñ0,001 4,1Ñ0,25 362,4Ñ0,15 ʄʝʥʝʝ 0,005 

ʇʨʦʙʘ ˉ6 

ʢʦʣʦʜʝʮ 

0,04Ñ0,0035 5,7Ñ0,35 338Ñ0,15 ʄʝʥʝʝ 0,005 

ʇɼʂʚ 0,3 7 350 0,1 

 

ɺʳʚʦʜʳ: 

1. ʅʘ ʢʦʥʝʮ ʧʝʨʠʦʜʘ ʟʠʤʥʝʛʦ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚ 2021 ʛʦʜʘ 

ʟʥʘʯʠʤʳʭ ʧʨʠʟʥʘʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝ-

ʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʠʜʦʚ ʠ ʩʦʣʝʡ ʞʝʩʪʢʦʩʪʠ ʚ ʢʦʣʦʜʝʟ-

ʥʦʡ ʚʦʜʝ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʥʘʙʣʶʜʝʥʠʷ. 

2. ʆʙʥʘʨʫʞʝʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʚ ʚʦʜʝ ʧʦʚʝʨʭʥʦ-

ʩʪʥʳʭ ʚʦʜʦʸʤʦʚ, ʭʘʨʘʢʪʝʨ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ. 
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3. ɺ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʩʥʝʛʦʪʘʷʥʠʷ ʩʦʭʨʘʥʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʪʦʣʱʫ ʧʦʯʚʳ ʠ ʫʛʨʦʟʘ ʧʦʧʘʜʘʥʠʷ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʚ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. ʇʦʵʪʦʤʫ ʤʳ ʧʣʘʥʠʨʫʝʤ ʧʨʦʜʦʣʞʠʪʴ 

ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʪʝʯʝʥʠʝ 

ʣʝʪʥʝʛʦ ʠ ʦʩʝʥʥʝʛʦ ʩʝʟʦʥʘ. 
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ʕʃɽʂʊʈʆʅʅʓɽ ʉʀʉʊɽʄʓ ɺ ʉʊʈɽʃʂʆɺʆʄ ʆʈʋɾʀʀ 

 

ʉʦʣʦʚʴʝʚ ʉ.ɸ., ʉʘʙʣʠʥ ʂ.ɺ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʐʝʤʘʥʘʝʚʘ ʃ.ʀ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʩʪʘʪʴʠ, ʦʧʫʙʣʠʢʦʚʘʥ-

ʥʦʡ ʨʘʥʝʝ ʚ ʩʙʦʨʥʠʢʝ ʩʪʘʪʝʡ çʄʦʣʦʜʝʞʴ. ʊʝʭʥʠʢʘ. ʂʦʩʤʦʩè [1] ʠ 

ʦʧʠʩʳʚʘʝʪ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʨʦʝʢʪʘ, ʝʛʦ ʚʦʧʣʦʱʝʥʠʝ ʚ ʤʘʪʝ-

ʨʠʘʣʝ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʠ ʚʥʝʩʷ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʢʦʨʨʝʢʪʠʚʳ, ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʢʦʤ-

ʧʣʝʢʪʘ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʪʨʝʣʢʦʚʦʛʦ ʚʦʦʨʫʞʝʥʠʷ. 

ʇʝʨʝʯʠʩʣʠʤ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʨʠʤʝʥʝʥʥʳʝ ʚ ʦʙʥʦʚʣʝʥ-

ʥʦʤ ʧʨʦʝʢʪʝ. ʉʦʩʪʘʚ ʢʦʤʧʣʝʢʪʘ: ʤʘʛʘʟʠʥ ʩ ʜʘʪʯʠʢʦʤ ʧʘʪʨʦʥʦʚ, ʪʝʤ-

ʧʝʨʘʪʫʨʥʳʡ ʜʘʪʯʠʢ ʩʪʚʦʣʘ, ʩʠʩʪʝʤʘ ʧʦʜʩʯʝʪʘ ʦʙʱʝʛʦ ʥʘʩʪʨʝʣʘ ʦʨʫ-

ʞʠʷ, ʤʦʜʫʣʴ ʠʥʜʠʢʘʮʠʠ ʢʦʣʠʯʝʩʪʚʘ ʧʘʪʨʦʥʦʚ, ʩʠʩʪʝʤʘ ʦʙʱʝʛʦ ʧʠ-

ʪʘʥʠʷ ʵʣʝʢʪʨʦʧʨʠʙʦʨʦʚ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʠʩʧʳʪʘ-

ʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʨʘʥʝʝ ʵʣʝʤʝʥʪʳ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʧʦʩʣʝʜʥʝʛʦ. ɺ ʧʫʙʣʠʢʘʮʠʠ ʠʟ ʩʙʦʨʥʠʢʘ ʩʪʘʪʝʡ çʂʘʣʘʰʥʠʢʦʚʩʢʠʝ 

ʯʪʝʥʠʷè [2] ʤʳ ʦʪʜʝʣʴʥʦ ʦʙʦʟʥʘʯʠʣʠ, ʯʪʦ ʜʣʷ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʪʘ 

ʭʘʨʘʢʪʝʨʥʳ ʠʩʧʦʣʥʝʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʦʙʨʘʟʮʦʚ ʚʦʦʨʫʞʝʥʠʷ (ʘʚ-

ʪʦʤʘʪʳ, ʧʫʣʝʤʝʪʳ ʠ ʪ.ʜ.) ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʪʦʣʴʢʦ ʜʣʷ ʥʠʭ ʵʣʝʤʝʥ-

ʪʘʤʠ.  

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʱʠʡ ʚʠʜ ʘʚʪʦʤʘʪʘ ɸɽʂ-971 ʩ ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʤʠ ʥʘ ʥʝʛʦ ʵʣʝʤʝʥʪʘʤʠ ʢʦʤʧʣʝʢʪʘ. ʀʟʤʝʥʝʥʠʡ ʚ ʢʦʥʩʪ-

ʨʫʢʮʠʠ ʘʚʪʦʤʘʪʘ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʧʨʦʠʟʚʦʜʠʪʴ ʥʝ ʪʨʝʙʫʝʪʩʷ.  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʚʩʝ ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚʳʧʦʣʥʷʶʪ ʩʚʦʠ ʬʫʥʢʮʠʠ ʚ 

ʧʦʣʥʦʤ ʦʙʲʝʤʝ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʘʚʪʦʥʦʤʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʪʦ ʚ ʩʨʝʜʥʝʤ 

ʚʨʝʤʷ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʳ ʵʣʝʤʝʥʪʦʚ ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʧʨʝʚʳʰʘ-

ʝʪ 3 ʯʘʩʘ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ. ʆʙʱʠʡ ʚʝʩ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʦʢʦʣʦ 350ʛ.  
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ʈʠʩ. 1. ʆʙʱʠʡ ʚʠʜ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʦʨʫʞʠʠ 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʄʦʣʦʜʝʞʴ. ʊʝʭʥʠʢʘ. ʂʦʩʤʦʩ: ʪʨʫʜʳ ʜʚʝʥʘʜʮʘʪʦʡ ʦʙʱʝʨʦʩ. 

ʤʦʣʦʜʝʞʥ. ʥʘʫʯ.-ʪʝʭʥ. ʢʦʥʬ. ɺ 4 ʪ. ʊ. 2. / ɹʘʣʪ. ʛʦʩ. ʪʝʭʥ. ʫʥ-ʪ. ï 

ʉʇʙ., 2020. ï ʉ.295 ï 298. 

2. ʂʘʣʘʰʥʠʢʦʚʩʢʠʝ ʯʪʝʥʠʷ: ʤʘʪʝʨʠʘʣʳ VII  ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘ-

ʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʊ. 1. / ʀʞʝʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ï ʀʞʝʚʩʢ, 2020. ï ʉ.119 ï 122. 

 

 

ɸɺʊʆʄɸʊʀʏɽʉʂʆɽ ʉɹʆʈʆʏʅʆɽ ʋʉʊʈʆʁʉʊɺʆ 

 

ʆʰʘʨʠʥʘ ɼ.ɸ., ɹʘʙʫʰʢʠʥʘ ɸ.ɸ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʂʘʨʧʝʥʢʦʚ ɸ.ʉ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʩʙʦʨʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ɸʉʋ). ʋʩʪʨʦʡʩʪʚʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ 

ʩʙʦʨʢʠ ʫʟʣʘ ʠʟ ʧʣʘʩʪʤʘʩʩʦʚʳʭ ʜʝʪʘʣʝʡ. ʉʦʙʠʨʘʝʤʳʡ ʫʟʝʣ ʩʦʩʪʦʠʪ 

ʠʟ ʪʨʝʭ ʜʝʪʘʣʝʡ - ʰʪʫʮʝʨʘ ʠ ʜʚʫʭ ʫʧʣʦʪʥʠʪʝʣʴʥʳʭ ʢʦʣʝʮ ʨʘʟʣʠʯʥʦ-

ʛʦ ʜʠʘʤʝʪʨʘ. ɸʉʋ ʩʦʜʝʨʞʠʪ ʪʨʠ ʟʘʛʨʫʟʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘ, ʩʣʫʞʘ-

ʱʠʭ ʜʣʷ ʟʘʛʨʫʟʢʠ ʠ ʧʦʰʪʫʯʥʦʡ ʚʳʜʘʯʠ ʜʝʪʘʣʝʡ ʥʘ ʩʙʦʨʦʯʥʫʶ ʧʦ-

ʟʠʮʠʶ, ʪʨʠ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʜʝ-

ʪʘʣʠ, ʘ ʪʘʢʞʝ ʨʦʪʦʨ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʤʝʱʝʥʠʝ 

ʫʟʣʘ ʤʝʞʜʫ ʧʦʟʠʮʠʷʤʠ ʩʙʦʨʢʠ. ʅʘ ʨʦʪʦʨʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʚʳʜʝʣʝʥʳ 
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ʧʦʟʠʮʠʠ ʩʙʦʨʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʟʣʘ. 

ɿʘʛʨʫʟʦʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʚʠʙʨʦ-

ʙʫʥʢʝʨʘ ʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʳ ʚ ʪʝʯʝ-

ʥʠʠ ʜʚʫʭ ʯʘʩʦʚ. ɺʠʙʨʦʙʫʥʢʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʦʨʠʝʥʪʘ-

ʮʠʶ ʜʝʪʘʣʠ ʠ ʨʝʘʣʠʟʫʝʪ ʧʦʰʪʫʯʥʫʶ ʚʳʜʘʯʝ ʜʝʪʘʣʠ.  

ʅʘ ʧʦʟʠʮʠʠ ʧʦʰʪʫʯʥʦʡ ʚʳʜʘʯʠ ʜʝʪʘʣʴ ʟʘʭʚʘʪʳʚʘʝʪʩʷ ʩʭʚʘʪʦʤ 

ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ ʧʝʨʝʜʘʝʪʩʷ ʚ ʪʨʝʙʫʝʤʦʤ ʧʦʣʦʞʝʥʠʠ ʥʘ ʧʦʟʠʮʠʶ 

ʩʙʦʨʢʠ. ɺ ɸʉʋ ʧʨʠʤʝʥʝʥ ʤʘʥʠʧʫʣʷʪʦʨ, ʨʘʙʦʪʘʶʱʠʡ ʚ ʧʨʷʤʦ-

ʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʠ ʠʤʝʶʱʠʡ ʜʚʝ ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ ʩʪʝ-

ʧʝʥʠ ʧʦʜʚʠʞʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʚʦʜʦʚ ʧʦ ʩʪʝʧʝʥʷʤ ʧʦʜʚʠʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʧʥʝʚʤʦʮʠʣʠʥʜʨʳ. ʉʦʚʤʝʩʪʥʫʶ ʨʘ-

ʙʦʪʫ ʟʘʛʨʫʟʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʤʘʥʠʧʫʣʷʪʦʨʦʚ, ʨʦʪʦʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʣʝʨ (ʇʃʂ).  ʌʫʥʢʮʠʦʥʘʣʴ-

ʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ.  ʂʘʢ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩʫʥʢʝ ʢʦʤʘʥʜʫ ʦ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ɸʉʋ ʠ ʟʘʛʨʫʟʢʫ ʜʝʪʘʣʝʡ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪ ʦʧʝʨʘʪʦʨ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʧʨʦʠʩʭʦʜʷʪ ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʇʃʂ. ʇʥʝʚʤʘʪʠʯʝʩʢʘʷ ʩʠʩ-

ʪʝʤʘ, ʚʢʣʶʯʘʶʱʘʷ ʧʥʝʚʤʦʨʘʩʧʨʝʜʝʣʠʪʝʣʠ, ʧʥʝʚʤʦʮʠʣʠʥʜʨʳ ʧʨʠ-

ʥʘʜʣʝʞʠʪ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʦʚ. ɺʨʘʱʝʥʠʝ ʨʦʪʦʨʘ 

ʫʧʨʘʚʣʷʝʪʩʷ ʰʘʛʦʚʳʤ ʧʨʠʚʦʜʦʤ, ʚʢʣʶʯʘʶʱʠʤ ʜʨʘʡʚʝʨ ʰʘʛʦʚʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʠ ʩʦʙʩʪʚʝʥʥʦ ʰʘʛʦʚʳʡ ʜʚʠʛʘʪʝʣʴ. ʉʠʩʪʝʤʘ ʜʘʪʯʠʢʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʮʠʢʣʦʛʨʘʤʤʳ ʨʘʙʦʪʳ ɸʉʋ  
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɹʘʢʫʥʠʥʘ, ʊ.ɸ. ʆʩʥʦʚʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
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ʧʦʩʦʙʠʝ: / ʀ.ɺ. ʊʝʪʝʨʝʚʢʦʚ. ï ʄ..; ɺʦʣʦʛʜʘ: ʀʥʬʨʘ-ʀʥʞʝʥʝʨʠʷ, 

2019. ï 357 ʩ. 

 

 

ɹɽʉʂʆʃʃɽʂʊʆʈʅʓɽ ɼɺʀɻɸʊɽʃʀ ʇʆʉʊʆʗʅʅʆɻʆ ʊʆ-

ʂɸ ɺ ʂɸʏɽʉʊɺɽ ʇʈʀɺʆɼɸ ɺ ʇʈʆʄʓʐʃɽʅʅʆʄ ʈʆɹʆʊɽ 

 

ɻʦʣʫʙʝʚ ʈ.ɺ., ɹʨʘʣʛʠʥ ʄ.ʉ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ɻʘʣʢʠʥ ɺ.ʀ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ: ʙʝʩʢʦʣʣʝʢʪʦʨʥʳʝ ʜʚʠʛʘʪʝʣʠ ʧʦʩʪʦʷʥ-

ʥʦʛʦ ʪʦʢʘ ʩʦʩʪʦʷʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ:  

ï ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʳ ʩʠʥʭʨʦʥʥʦʛʦ ʪʠʧʘ ʩ m-ʬʘʟʥʦʡ ʦʙ-

ʤʦʪʢʦʡ ʥʘ ʩʪʘʪʦʨʝ ʠ ʨʦʪʦʨʦʤ ʚ ʚʠʜʝ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʘ;  

ï ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ (ɼʇʈ), ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʦʜʥʦʤ 

ʢʦʨʧʫʩʝ ʩ ʜʚʠʛʘʪʝʣʝʤ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʤʦʤʝʥʪʘʤʠ ʚʨʝʤʝʥʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢʦʤʤʫʪʘ-

ʮʠʠ ʪʦʢʦʚ ʚ ʦʙʤʦʪʢʘʭ ʩʪʘʪʦʨʘ;  

ï ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʦʤʤʫʪʘʪʦʨʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʧʦ ʩʠʛʥʘʣʘʤ 

ɼʇʈ ʢʦʤʤʫʪʘʮʠʶ ʪʦʢʦʚ ʚ ʦʙʤʦʪʢʘʭ ʨʦʪʦʨʘ.  

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʪʘʢʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʦʢʘʟʘʥ ʥʘ ʩʭʝʤʘʭ ʥʠ-

ʞʝ (ʨʠʩ.1).  

ʈʘʙʦʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 2-ʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ 

(ʧʦʣʝ ʨʦʪʦʨʘ ʠ ʧʦʣʝ ʩʪʘʪʦʨʘ), ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʦʙʤʦʪʢʠ (ʥʘ ʩʪʘʪʦʨʝ). 

ʇʦʣʝ ʩʪʘʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʢʣʶʯʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦ-

ʣʦʞʝʥʠʷ ʧʦʣʷ ʨʦʪʦʨʘ, ʧʦʵʪʦʤʫ ʜʚʠʛʘʪʝʣʴ ʩʥʘʙʞʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ 

ʜʘʪʯʠʢʦʤ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ(ʤʘʛʥʠʪʘ). 
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʛʥʘʣʦʚ ɼʇʈ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʢʣʶʯʝʥʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʣʷ ʩʪʘʪʦʨʘ ʩ ʪʝʤ, ʯʪʦʙʳ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʘʶʱʝʛʦʩʷ 

ʤʦʤʝʥʪʘ ʩʦʭʨʘʥʠʣʦʩʴ ʥʘ ʧʦʣʥʦʤ ʦʙʦʨʦʪʝ ʨʦʪʦʨʘ.  

 

 
ʈʠʩ. 1. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ 

 

ɼʣʷ ʢʘʞʜʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʷʢʦʨʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʦʧ-

ʨʝʜʝʣʝʥʥʫʶ ʢʦʤʤʫʪʘʮʠʶ ʚ ʦʙʤʦʪʢʝ ʩʪʘʪʦʨʘ ʜʚʠʛʘʪʝʣʷ ʙʝʩʢʦʣʣʝʢ-

ʪʦʨʥʦʛʦ ʪʠʧʘ. ʊʘʢʦʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʣʘʚʥʦ ʫʧʨʘʚʣʷʪʴ 

ʚʨʘʱʝʥʠʝʤ, ʥʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦ ʥʘʙʨʘʪʴ ʦʙʦʨʦʪʳ [1]. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ɹɼʇʊ ʥʘʜ ʂɼʇʊ 

Å ɺʳʰʝ ʂʇɼ. 

Å ʆʪʩʫʪʩʪʚʠʝ ʪʨʝʥʠʷ ʢʦʣʣʝʢʪʦʨʘ. 

Å ɺʳʰʝ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ. 

Å ɹʦʣʴʰʘʷ ʥʘʛʨʫʟʢʘ ʧʦ ʤʦʤʝʥʪʫ. 

Å ʄʝʥʴʰʝ ʛʨʝʶʪʩʷ. 

Å ɹʦʣʝʝ ʢʦʤʧʘʢʪʥʳʝ.  

Å ɹʦʣʝʝ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ. 

Å ʅʘʜʸʞʥʦʩʪʴ, ʜʦʣʛʦʚʝʯʥʦʩʪʴ. 

Å ɼʣʷ ɹɼʇʊ ʥʫʞʝʥ ʤʦʱʥʳʡ ʤʘʛʥʠʪ. 

Å ʆʥ ʩʦʟʜʘʸʪ ʧʦʤʝʭʠ. 

Å ʅʝʦʙʭʦʜʠʤ ʨʝʛʫʣʷʪʦʨ. 

Å ʅʫʞʜʘʶʪʩʷ ʚ ɼʇʈ. 

Å ɹɼʇʊ ʜʦʨʦʞʝ. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʠ ʨʘʟ-

ʥʦʚʠʜʥʦʩʪʠ ɹɼʇʊ. ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪ-

ʢʠ ɹɼʇʊ ʥʘʜ ʂɼʇʊ. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɸʜʚʦʣʦʪʢʠʥ, ʅ.ʇ. ʋʧʨʘʚʣʷʝʤʳʝ ʙʝʩʢʦʥʪʘʢʪʥʳʝ ʜʚʠʛʘʪʝʣʠ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ /ʅ.ʇ. ɸʜʚʦʣʦʪʢʠʥ. - ʄ.: ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1984. 

- 320 ʩ. 

 

 

ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɽʅʀʗ ɼɺʀɾɽʅʀɽʄ ɸɺʊʆʅʆʄʅʓʍ 

ʄʆɹʀʃʔʅʓʍ ʈʆɹʆʊʆɺ ɺ ʈɽɸʃʔʅʓʍ ʋʉʃʆɺʀʗʍ 

 

ʂʣʦʧʦʚ ʀ.ɺ., ʉʠʜʦʨʦʚʘ ɸ.ɸ., ʍʘʭʠʥ ʉ.ɸ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʂʘʨʧʝʥʢʦʚ ɸ.ʉ., ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚʩʝʚʦʟ-

ʤʦʞʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʦʤ. ʕʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʯʝʣʦʚʝʢ ʧʨʦʷʚʣʷʝʪ ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʴ ʥʘ 

ʜʦʨʦʛʝ, ʥʘʨʫʰʘʝʪ ʇɼɼ, ʘ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ɼʊʇ. [1] ʏʘʩʪʴʶ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ, ʩʦʟʜʘʚʘʝʤʦʡ ʜʣʷ ʧʦʤʦʱʠ ʚʦʜʠʪʝʣʶ, ʷʚʣʷ-

ʝʪʩʷ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʨʘʟʨʘ-

ʙʦʪʢʘ ʢʦʪʦʨʦʛʦ ʩʪʘʣʘ ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦ-

ʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʫʞʥʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʚʳʙʨʘʪʴ ʤʝʪʦʜ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ; 

¶ ʩʬʦʨʤʠʨʦʚʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ; 

¶ ʦʙʫʯʠʪʴ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ; 

¶ ʧʨʦʚʝʨʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ. 

ɺ ʭʦʜʝ ʨʝʰʝʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣʘ ʚʳʙʨʘʥʘ 

ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʩʚʸʨʪʦʯʥʦʛʦ ʪʠʧʘ, ʪʘʢ ʢʘʢ ʦʥʘ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ [2], ʝʸ ʘʨʭʠʪʝʢʪʫʨʘ ʠʟʦʙʨʘ-

ʞʝʥʘ ʥʘ ʨʠʩ. 1. 
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ʈʠʩ. 1. ɸʨʭʠʪʝʢʪʫʨʘ ʩʚʸʨʪʦʯʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

 

ʉ ʮʝʣʴʶ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʙʳʣʦ ʧʦʜʛʦʪʦʚʣʝʥʦ ʦʪ 

1700 ʜʦ 2000 ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʦʙʲʝʢʪʦʚ: ʟʥʘʢʠ çʋʩʪʫ-

ʧʠʪʝ ʜʦʨʦʛʫè, çʇʨʦʝʟʜ ʙʝʟ ʦʩʪʘʥʦʚʢʠ ʟʘʧʨʝʱʸʥè, çɺʲʝʟʜ ʟʘʧʨʝ-

ʱʸʥè, çɼʚʠʞʝʥʠʝ ʟʘʧʨʝʱʝʥʦè, ʘ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝ-

ʛʦʨʠʡ ʙʳʣʠ ʩʚʝʪʦʬʦʨʳ ʩ ʢʨʘʩʥʳʤ, ʞʸʣʪʳʤ ʠ ʟʝʣʸʥʳʤ ʩʠʛʥʘʣʘʤʠ.  

ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʧʦʢʘʟʘʣʘ ʨʘʟʣʠʯʥʫʶ ʪʦʯ-

ʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʰ-

ʥʠʭ ʫʩʣʦʚʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʧʨʠ ʷʩʥʦʡ ʧʦʛʦʜʝ 

ʜʦ 100%, ʚ ʪʸʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʠʣʠ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʠʜʠʤʦʩʪʠ 

ʜʦ 60%. ʊʘʢʞʝ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʪʦʯʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʥʠʞʘ-

ʝʪʩʷ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʦʙʲʝʢʪʘ, ʨʘʩʩʪʦʷʥʠʝ ʚ 50 ʤ ʜʦ ʮʝʣʠ ʧʨʠ-

ʥʷʪʦ ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦʛʦ ʠ ʧʨʘʚʠʣʴʥʦʛʦ ʦʙʥʘʨʫ-

ʞʝʥʠʷ ʩʠʩʪʝʤʦʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʇʨʠʯʠʥʳ ɼʊʇ ʚ ʈʦʩʩʠʠ // ɸʚʪʦʇʨʘʚʦʟʘʱʠʪʘ.ʨʫ URL: 

http://avtopravozashita.ru/dtp/prichinydtp.html#:~:text=ʇʨʠʯʠʥʘʤʠ%2

0ɼʊʇ%20ʠ%20ʪʨʘʚʤʘʪʠʟʤʘ%20ʣʶʜʝʡ,ʦʪʜʝʣʴʥʦʛʦ%20ʚʥʠʤʘʥʠʷ%2

0ʠ%20ʪʘʢ%20ʜʘʣʝʝ%3B (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.12.2020). 

2. ʏʪʦ ʪʘʢʦʝ ʩʚʸʨʪʦʯʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ // ʍʘʙʨ URL: 

https://habr.com/ru/post/309508/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 11.12.2020). 
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ʄɽʊʆɼʓ ʆʇʈɽɼɽʃɽʅʀʗ ʋʉʊʆʁʏʀɺʆʉʊʀ  

ʃʀʅɽʁʅʓʍ ʉɸʋ 

 

ɻʣʫʰʥʝʚʘ ɽ.ɼ., ʉʘʤʦʡʣʦʚ ɺ.ɺ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ɸʥʪʦʰʠʥʘ ɽ. ɸ. 

 

ʇʦʜ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʉɸʋ ʧʦʥʠʤʘʶʪ ʩʚʦʡʩʪʚʦ ʩʠʩʪʝʤʳ ʚʦʟ-

ʚʨʘʱʘʪʴʩʷ ʢ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʜʝʡʩʪ-

ʚʠʷ ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ, ʚʳʚʝʜʰʝʛʦ ʩʠʩʪʝʤʫ ʠʟ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʝʜʧʨʦʝʢʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʠʩʪʝʤʳ ʥʝ-

ʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʩʠʩʪʝʤ, 

ʪʦ ʝʩʪʴ ʦʮʝʥʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ  

ʆʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʉɸʋ ʟʘʚʠʩʠʪ ʝʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʉʠʩʪʝ-

ʤʘ, ʥʝ ʦʙʣʘʜʘʶʱʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʚʦʦʙʱʝ ʥʝ ʩʧʦʩʦʙʥʘ ʚʳʧʦʣʥʷʪʴ 

ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʤʝʝʪ ʥʫʣʝʚʫʶ ʠʣʠ ʜʘʞʝ ʦʪʨʠʮʘʪʝʣʴʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʅʝʫʩʪʦʡʯʠʚʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʫʧʨʘʚʣʷʝ-

ʤʳʡ ʦʙʲʝʢʪ ʚ ʘʚʘʨʠʡʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʇʨʠ ʵʪʦʤ ʦʜʥʦ ʠ ʪʦʞʝ ʜʚʠʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʦʡʯʠʚʳʤ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠ ʥʝʫʩʪʦʡʯʠʚʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫ-

ʛʦʡ, ʥʘʧʨʠʤʝʨ: ʚʨʘʱʝʥʠʝ ʨʦʪʦʨʘ ʪʫʨʙʠʥʳ ʫʩʪʦʡʯʠʚʦ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʝʝ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʠ ʥʝ ʫʩʪʦʡʯʠʚʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʛʣʘ ʧʦʚʦʨʦʪʘ 

ʚʘʣʘ; ʜʚʠʞʝʥʠʝ ʨʘʢʝʪʳ ʫʩʪʦʡʯʠʚʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦ-

ʨʠʠ ʠ ʥʝ ʫʩʪʦʡʯʠʚʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨ-

ʜʠʥʘʪ. ʇʦʵʪʦʤʫ ʚʩʝʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʦʛʦʚʘʨʠʚʘʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʘ-

ʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʣʠ ʜʚʠʞʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʢʠʭ ʧʝ-

ʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʫʶʪʩʷ [1]. 

ʄʝʪʦʜʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ: 

1. ʇʦ ʢʦʨʥʷʤ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʘ) çʊʝʦʨʝʤʘ ʃʷʧʫʥʦʚʘè; 

2. ɸʣʛʝʙʨʘʠʯʝʩʢʠʡ  

a) çʄʝʪʦʜ ʈʘʫʩʘè; 

b) çʄʝʪʦʜ ɻʫʨʚʠʮʘè; 

3. ʏʘʩʪʦʪʥʳʡ 

a) çʄʝʪʦʜ ʄʠʭʘʡʣʦʚʘè; 

b) çʄʝʪʦʜ ʅʘʡʢʚʠʩʪʘè; 

c) çʇʦ ʃɸʏʍ ʠ ʃʌʏʍè. 

 
 



137 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
 

1. ʊʝʦʨʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 

// ɺʠʢʠʧʝʜʠʷ : ʉʚʦʙʦʜʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ. URL : 

https://ru.wikipedia.org/wiki/ʊʝʦʨʠʷ_ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ_ʫʧʨʘʚʣʝʥʠʷ 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 13.04.21) 

 

 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼ-

ʉʊɺɸ ʅɸ ʉʊɸʅʂɸʍ ʏʇʋ ɺ ʉʈɸɺʅɽʅʀʀ ʉ ʃʀʊʔɽʄ, 

ʐʊɸʄʇʆɺɸʅʀɽʄ ʀ 3D ʇɽʏɸʊʔʖ 

 

ʄʦʢʝʝʚ ɸ.ɸ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʦʢʦʣʠʢ ʅ.ʃ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʩʪʘʥʢʘʭ ʩ ʏʇʋ ð ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʩʦʚʝʨʰʝʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʘʷ ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʦʣʫ-

ʯʘʝʤʳʭ ʜʝʪʘʣʝʡ, ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʠ ʠ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ. 

ʉʪʘʥʢʠ ʩ ʏʇʋ ʢʦʥʢʫʨʠʨʫʶʪ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʪʘʢʠʤʠ 

ʢʘʢ ʣʠʪʴʝ ʠ ʰʪʘʤʧʦʚʢʘ. ɸʙʙʨʝʚʠʘʪʫʨʘ ñʏʇʋò ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ 

ʢʘʢ ʯʠʩʣʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. ʕʪʘ ʢʦʤʧʴʶʪʝʨʠʟʦʚʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʬʫʥʢʮʠʠ ʩʪʘʥʢʘ ʩ ʧʦʤʦʱʴʶ 

ʫʥʠʢʘʣʴʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺ ʢʥʠʛʘʭ ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʝʪ-

ʩʷ ʦʧʨʝʜʝʣʝʥʠʝ CNC. ʕʪʦ ʘʤʝʨʠʢʘʥʩʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʏʇʋ, ʢʦʪʦʨʦʝ 

ʦʙʦʟʥʘʯʘʝʪ Computer Numerical Control. ʉʠʩʪʝʤʘ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʛʠʙʢʦʩʪʠ. 

ʆʥʘ ʧʦʜʭʦʜʠʪ ʢ ʙʦʣʴʰʦʤʫ ʩʧʝʢʪʨʫ ʩʪʘʥʢʦʚ: ʰʣʠʬʦʚʘʣʴʥʳʤ, ʬʨʝ-

ʟʝʨʥʳʤ, ʪʦʢʘʨʥʳʤ, ʩʚʝʨʣʠʣʴʥʳʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʠʭ ʤʦʜʠʬʠʢʘʮʠʷʤ ʠ 

ʚʘʨʠʘʮʠʷʤ. ʇʨʠ ʵʪʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʜʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʩʪʘʥʢʦʚ ʩ 

ʏʇʋ ʚ ʪʦʤ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʘʞʜʳ ʦʩʚʦʠʪʴ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ. ɿʘ-

ʪʝʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʤʦʞʝʪ ʧʦʚʪʦʨʷʪʴ ʝʛʦ ʜʣʷ ʚʩʝʡ ʪʝʭʥʠʢʠ. 

ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʏʇʋ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʴʷʥʩʦʤ 

ʢʦʤʧʘʥʠʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ Electronic Industries 

Alliance ʚ 1960 ʛʦʜʘʭ. ʈʘʟʨʘʙʦʪʢʦʡ ʟʘʥʠʤʘʣʘʩʴ ʘʤʝʨʠʢʘʥʩʢʘʷ ʢʦʨ-

ʧʦʨʘʮʠʷ Gerber Systems ï ʧʝʨʝʜʦʚʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʫʩʪʨʦʡʩʪʚ ʜʣʷ 

ʧʝʯʘʪʠ ʠ ʨʝʟʢʠ, CAD-ʩʠʩʪʝʤ. 

https://ru.wikipedia.org/wiki/Теория_автоматического_управления
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ʀʟʥʘʯʘʣʴʥʦ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʬʦʨʤʘʪ RS274D. ʆʥ ʜʦ ʩʠʭ ʧʦʨ 

ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. RS274D ʩʦʩʪʦʠʪ ʠʟ ʥʘ-

ʙʦʨʘ ʫʧʨʘʚʣʷʶʱʠʭ ʩʪʘʥʢʦʤ ʢʦʤʘʥʜ. ɺ 1997 ʧʦʷʚʠʣʘʩʴ ʫʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʥʘʷ ʚʝʨʩʠʷ ʬʦʨʤʘʪʘ: RS274X. ʆʥ ʠʤʝʝʪ ʫʣʫʯʰʝʥʥʫʶ ʩʠʩ-

ʪʝʤʫ ʢʦʤʘʥʜ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ: ʟʘʣʠʚʢʫ 

ʧʦʣʠʛʦʥʦʚ, ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʪ.ʜ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʩʪʘʥʢʦʚ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʬʦʨʤʘʪʘ, ʥʦ ʠ ʦʪ ʚʦʟʤʦʞ-

ʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʪʝʭʥʠʢʘ 

ʥʝ ʩʧʦʩʦʙʥʘ ʠʩʧʦʣʥʠʪʴ ʜʚʠʞʝʥʠʝ ʨʘʙʦʯʝʛʦ ʩʪʦʣʘ, ʪʦ ʥʝʪ ʩʤʳʩʣʘ 

ʚʚʦʜʠʪʴ ʪʘʢʫʶ ʢʦʤʘʥʜʫ. ʉʪʘʥʢʫ ʩ ʏʇʋ ʪʨʝʙʫʝʪʩʷ ʫʧʨʘʚʣʷʶʱʘʷ 

ʧʨʦʛʨʘʤʤʘ, ʥʘʧʠʩʘʥʥʘʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʷʟʳʢʝ. ʉ ʧʦʤʦʱʴʶ 

ʩʦʬʪʘ ʦʧʝʨʘʪʦʨ ʩʦʟʜʘʝʪ ʤʘʢʝʪʳ ʠʟʜʝʣʠʡ, ʚʚʦʜʠʪ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝ-

ʥʠʷ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʅʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠ-

ʘʥʪʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʥʦ ʚʩʝ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʦʜʠʥ ʢʦʜ. 

ʉʦʬʪ ʜʣʷ ʏʇʋ ʨʘʙʦʪʘʝʪ ʧʦʩʨʝʜʩʪʚʦʤ G-code. ɽʛʦ ʬʠʥʘʣʴʥʘʷ ʚʝʨʩʠʷ 

ʙʳʣʘ ʚʳʧʫʱʝʥʘ ʚ 1980-ʤ ʛʦʜʫ, ʩ ʪʝʭ ʧʦʨ ʦʩʪʘʚʘʷʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ-

ʠʟʤʝʥʥʦʡ. ɺ ʩʦʚʝʪʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʦʙʦʟʥʘʯʝʥʠʝ 

ʀʉʆ-7 ʙʠʪ, ʚ ʩʧʠʩʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ï ISO 6983-

1:1982.  

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ G-ʢʦʜʳ ʦʧʨʝʜʝʣʷʶʪ ʚʠʜ ʨʘʙʦʪʳ ʩʪʘʥʢʦʚ. 

ʆʥʠ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʪʘʢʠʝ ʢʦʤʘʥʜʳ, ʢʘʢ: 

1. ʅʘʩʪʨʦʡʢʘ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʧʣʦʩʢʦʩʪʝʡ, ʦʙʦʨʦʪʦʚ ʠ 
ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

2. ʅʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ, ʢʦʨʨʝʢʮʠʷ ʨʘʜʠʫʩʘ ʠ ʜʠʘʤʝʪʨʘ. 
ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʥʘʩʪʨʦʡʢʘ ʜʚʠʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʪʘʥʢʘ. ʆʥʠ ʟʘ-

ʜʘʶʪ ʩʢʦʨʦʩʪʴ. 

3. ʀʩʧʦʣʥʝʥʠʝ ʨʝʟʴʙʳ, ʦʪʚʝʨʩʪʠʡ ʠ ʜʨʫʛʠʭ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ M-ʢʦʜʳ ʨʝʛʫʣʠʨʫʶʪ ʨʝʞʠʤ ʨʘʙʦʪʳ ʫʩʪ-

ʨʦʡʩʪʚ. ʅʘʧʨʠʤʝʨ, ʤʝʥʷʶʪ ʠʥʩʪʨʫʤʝʥʪʳ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʪʘʥʢʠ ʩ 

ʏʇʋ ʧʦʥʠʤʘʶʪ ʤʥʦʞʝʩʪʚʦ ʢʦʜʦʚ, ʦʜʥʘʢʦ ʜʘʞʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʘʙʦ-

ʨʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ. 

ʂʦʜʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʦʪʤʝʥʷʶʪ ʠʣʠ ʜʦʧʦʣ-

ʥʷʶʪ ʧʨʝʜʳʜʫʱʠʝ ʜʝʡʩʪʚʠʷ. ʅʘʧʨʠʤʝʨ: 

1. ʂʦʜʳ M00, M01 ʠ M02 ʩʣʫʞʘʪ ʜʣʷ ʦʩʪʘʥʦʚʢʠ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ. ʆʥʠ ʦʪʤʝʥʷʶʪ ʚʩʝ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʝ ʜʝʡʩʪʚʠʷ. 
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2. ʂʦʜʳ M03, M04 ʠ M05 ʨʝʛʫʣʠʨʫʶʪ ʜʚʠʞʝʥʠʝ ʰʧʠʥʜʝʣʷ ʠ 
ʦʪʤʝʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ 

 

ʆʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʩʪʘʥʢʦʚ ʩ ʏʇʋ 
 

1. ʋʚʝʣʠʯʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ. ʉʦʚʨʝ-

ʤʝʥʥʳʝ ʩʪʘʥʢʠ ʩ ʏʇʋ ʫʤʝʶʪ ʤʝʥʷʪʴ ʨʝʞʫʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʦʧʝʨʘ-

ʪʦʨʫ ʥʝ ʪʨʝʙʫʝʪʩʷ ʚʨʫʯʥʫʶ ʧʝʨʝʥʘʩʪʨʘʠʚʘʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ, ʥʝʩʢʦʣʴʢʦ ʜʝʡʩʪʚʠʡ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʦʜʠʥ ʮʠʢʣ, ʯʪʦ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

2. ʉʪʘʙʠʣʴʥʦʩʪʴ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ. ʇʨʠ ʨʫʯʥʦʤ ʠʟʛʦʪʦʚʣʝʥʠʠ 
ʥʘ ʩʢʦʨʦʩʪʴ ʚʣʠʷʶʪ ʥʘʚʳʢʠ ʦʧʝʨʘʪʦʨʘ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ. ʉʪʘʥʢʠ ʩ 

ʏʇʋ ʟʘʪʨʘʯʠʚʘʶʪ ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʥʘ ʩʦʟʜʘʥʠʝ ʦʜʥʦʛʦ 

ʚʠʜʘ ʜʝʪʘʣʝʡ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʫʜʦʙʥʦ ʧʨʠ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

3. ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ. ʆʧʝʨʘʪʦʨʫ ʜʦʩʪʘ-

ʪʦʯʥʦ ʦʜʥʘʞʜʳ ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʨʘʟ ʧʦʣʫʯʘʪʴ 

ʦʜʠʥʘʢʦʚʳʡ ʨʝʟʫʣʴʪʘʪ. ʊʝʭʥʦʣʦʛʠʯʥʳʝ ʩʪʘʥʢʠ ʩ ʏʇʋ ʠʟʛʦʪʘʚʣʠʚʘ-

ʶʪ ʜʝʪʘʣʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʤʠʢʨʦʥ. ʀʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʦʯʪʠ ʠʩʢʣʶʯʘʝʪʩʷ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ. 

4. ʈʘʙʦʪʘ ʩʦ ʩʣʦʞʥʳʤʠ ʜʝʪʘʣʷʤʠ. ʉʪʘʥʦʢ ʰʘʛ ʟʘ ʰʘʛʦʤ ʚʳ-

ʧʦʣʥʷʝʪ ʟʘʜʘʥʥʫʶ ʧʨʦʛʨʘʤʤʫ. ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʠʢʘ ʩʧʨʘʚʣʷʝʪʩʷ ʩ 

ʜʝʪʘʣʷʤʠ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʏʇʋ ʪʘʢ ʣʶʙʠʤʳ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʷʤʠ ʟʘʧʯʘʩʪʝʡ ʜʣʷ ʤʘʰʠʥ ʠ ʩʘʤʦʣʝʪʦʚ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʠʟʛʦʪʦʚ-

ʣʝʥʠʷ ʩʠʤʤʝʪʨʠʯʥʳʭ ʦʪʟʝʨʢʘʣʝʥʥʳʭ ʯʘʩʪʝʡ ï ʥʘʩʪʦʷʱʠʡ ʚʳʟʦʚ ʧʨʠ 

ʨʫʯʥʦʤ ʪʨʫʜʝ ï ʧʨʠ ʨʘʙʦʪʝ ʩʦ ʩʪʘʥʢʦʤ ʩ ʏʇʋ ʜʦʩʪʘʪʦʯʥʦ ʥʘʞʘʪʠʷ 

ʢʥʦʧʢʠ. 

5. ʉʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʨʘʙʦʪʥʠʢʦʚ. ɼʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʜʦʩʪʘʪʦʯʥʦ 2-4 ʦʧʝʨʘʪʦʨʦʚ. 

ɿʥʘʁɦ ʠʡ ʩʧʝʮʠʘʣʠʩʪ ʟʘ 10 ʤʠʥʫʪ ʩʤʦʞʝʪ ʦʙʩʣʫʞʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʩʪʘʥʢʦʚ ʩ ʏʇʋ. 

6. ʉʦʟʜʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʥʚʝʡʝʨʘ. ʉʦʚʨʝʤʝʥʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʏʇʋ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ ʩʣʦʞʥʫʶ ʩʝʪʴ, ʧʦʢʨʳ-

ʚʘʶʱʫʶ ʢʘʞʜʳʡ ʰʘʛ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘ-

ʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʪʘʥʢʠ ʪʨʝʙʫʶʪ ʥʝ ʩʘʤʦʡ ʩʣʦʞʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʦʪ ʦʧʝʨʘʪʦʨʘ, ʥʦ ʠʤʝʥʥʦ ʦʪ ʥʝʛʦ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ, ʥʘʩʢʦʣʴʢʦ ʨʘʩ-

ʢʨʦʶʪʩʷ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʏʇʋ. 
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ʃʠʪʴʝ 

ʃʠʪʴʝ ð ʪʝʭʧʨʦʮʝʩʩ ʟʘʣʠʚʢʠ ʞʠʜʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʬʦʨʤʫ, ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʦʪʚʝʨʞʜʝʥʠʝʤ; ʝʛʦ ʜʨʝʚʥʝʡʰʠʡ ʚʠʜ ð ʣʠʪʴʝ ʤʝʪʘʣ-

ʣʦʚ. ʉʪʘʨʝʡʰʠʝ ʥʘʡʜʝʥʥʳʝ ʦʙʨʘʟʮʳ ʣʠʪʳʭ ʠʟʜʝʣʠʡ ʦʪʥʦʩʷʪ, ʧʦ 

ʨʘʟʥʳʤ ʠʩʪʦʯʥʠʢʘʤ, ʢ 14 - 6 ʚʝʢʫ ʜʦ ʥ.ʵ. ɺ ʥʘʰʝ ʚʨʝʤʷ, ʧʦʤʠʤʦ ʤʝ-

ʪʘʣʣʦʚ ʠ ʚʟʚʝʩʝʡ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʛʠʧʩ, ʘʣʝʙʘʩʪʨ, ʮʝʤʝʥʪ), 

ʩʳʨʴʝʤ ʧʨʠ ʣʠʪʴʝ ʩʣʫʞʘʪ ʪʘʢʞʝ ʚʩʝʚʦʟʤʦʞʥʳʝ ʧʦʣʠʤʝʨʳ. 

ʆʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʠʪʴʝʤ ʦʪ ʤʝʭʘʥʦʙʨʘʙʦʪʢʠ 

ʥʘ ʩʪʘʥʢʘʭ ʩ ʏʇʋ: 

1. ɺ ʧʨʦʰʣʦʤ ʣʠʪʴʝ ʙʳʣʦ ʣʫʯʰʠʤ ʩʧʦʩʦʙʦʤ ʧʨʠʙʣʠʟʠʪʴ 
ʨʘʟʤʝʨ ʦʪʣʠʚʢʠ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ. ʆʜʥʘʢʦ ʪʦʯ-

ʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʘʥʢʦʚ ʩ ʏʇʋ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦʢʘʟʘʪʝʣʠ ʣʠʪʴʝ-

ʚʦʡ ʤʘʰʠʥʳ. 

2. ʃʠʪʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʜʝʪʘʣʠ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʘʜ-

ʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʥʦ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʢʠ ʥʘ ʩʪʘʥʢʝ ʩ ʏʇʋ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʚʳʰʝ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʩʪʦʙʨʘʙʦʪʢʝ ʠ ʜʝ-

ʣʘʝʪ ʨʘʟʤʝʨ ʜʝʪʘʣʝʡ ʩʪʘʙʠʣʴʥʳʤ. 

3. ʃʠʪʴʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʝʪʘʣʠ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʠʣʠ ʩ 

ʪʦʥʢʠʤʠ ʩʪʝʥʢʘʤʠ. ʆʜʥʘʢʦ ʪʦʯʥʦʩʪʴ ʩʪʘʥʢʦʚ ʩ ʏʇʋ ʚʳʰʝ, ʜʦʩʪʘ-

ʪʦʯʥʦ ʝʜʠʥʦʞʜʳ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʠʟʜʝʣʠʷ. 

4. ʃʠʪʴʝ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʝʣʴʥʳʭ 
ʜʝʪʘʣʝʡ ʠʟ ʤʝʪʘʣʣʦʚ. ʉʪʘʥʢʠ ʩ ʏʇʋ ʧʦʟʚʦʣʷʶʪ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ 

ʩʦʟʜʘʚʘʪʴ ʦʙʲʝʢʪʳ ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʪʝʡ, ʧʦʜʭʦʜʷʱʠʝ 

ʜʨʫʛ ʢ ʜʨʫʛʫ ʩ ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ. 

5. ʇʨʠ ʣʠʪʴʝ ʧʨʦʩʪʳʭ ʜʝʪʘʣʝʡ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʨʘʟʨʫʰʝʥʠʷ 
ʬʦʨʤʳ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʦʪʣʠʚʢʠ, ʚ ʦʜʥʦʡ ʬʦʨʤʝ ʤʦʞʥʦ ʠʟʛʦʪʦʚʠʪʴ 

ʥʝʩʢʦʣʴʢʦ ʦʜʠʥʘʢʦʚʳʭ ʜʝʪʘʣʝʡ, ʠ ʩʜʝʣʘʪʴ ʵʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ 

ʤʝʭʦʙʨʘʙʦʪʢʠ ʥʘ ʩʪʘʥʢʝ ʩ ʏʇʋ. 

6. ʃʠʪʝʡʥʳʝ ʤʘʰʠʥʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, 
ʯʪʦ ʩʥʠʞʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʦʮʝʩʩ ʬʨʝʟʝʨʦʚʘʥʠʷ 

ʩʣʦʞʥʦʡ ʜʝʪʘʣʠ ʥʘ ʩʪʘʥʢʝ ʩ ʏʇʋ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʦʞʝʪ ʟʘʥʠ-

ʤʘʪʴ ʯʘʩʳ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʨʝʰʘʝʪʩʷ ʫʩʪʘʥʦʚʢʦʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʤʥʦʞʝʩʪʚʘ ʩʪʘʥʢʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʜʝʪʘʣʝʡ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʐʪʘʤʧʦʚʘʥʠʝ 

ʊʝʭʥʦʣʦʛʠʝʡ ʰʪʘʤʧʦʚʢʠ ʥʘʟʳʚʘʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʤʝʪʘʣʣʦʚ ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ. ɺ ʧʨʦʮʝʩʩʝ ʤʘʪʝʨʠʘʣ ʜʝʬʦʨʤʠʨʫʝʪʩʷ, ʧʨʠʥʠʤʘʝʪ ʥʫʞ-
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ʥʫʶ ʬʦʨʤʫ. ʇʦʣʫʯʘʝʪʩʷ ʟʘʛʦʪʦʚʢʘ, ʢʦʪʦʨʘʷ ʧʝʨʝʭʦʜʠʪ ʥʘ ʩʣʝʜʫʶ-

ʱʠʡ ʵʪʘʧ ʦʙʨʘʙʦʪʢʠ. ʐʪʘʤʧʦʚʢʫ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʠʟʛʦʪʦʚ-

ʣʝʥʠʷ ʤʝʜʘʣʝʡ, ʟʥʘʯʢʦʚ, ʞʝʪʦʥʦʚ, ʙʨʝʣʢʦʚ, ʤʦʥʝʪ. ʏʘʱʝ ʚʩʝʛʦ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʧʣʘʩʪʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ: ʣʘʪʫʥʴ, ʤʝʜʴ, ʩʧʣʘʚʳ ʩʝʨʝʙʨʘ ʠ 

ʟʦʣʦʪʘ. ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʦʣʴʰʠʭ ʧʘʨʪʠʡ ʧʨʠʤʝʥʷʶʪ ʩʪʘʣʴ, ʦʥʘ 

ʫʤʝʥʴʰʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠʟʜʝʣʠʷ. ʇʨʦʛʨʝʩʩ ʥʝ ʦʙʦʰʝʣ ʵʪʦʪ ʪʝʭ-

ʧʨʦʮʝʩʩ ʩʪʦʨʦʥʦʡ ð ʩʦʚʨʝʤʝʥʥʳʝ ʰʪʘʤʧʦʚʦʯʥʳʝ ʩʪʘʥʢʠ ʩ ʏʇʋ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʝʩʩʦʚ, ʧʨʝʜʣʘʛʘʶʪ ʥʠʟʢʠʡ ʧʨʦʮʝʥʪ ʦʪ-

ʭʦʜʦʚ ʠ ʝʱʝ ʤʝʥʴʰʫʶ ʩʪʦʠʤʦʩʪʴ ʜʝʪʘʣʝʡ. ʆʥʠ ʚʳʧʦʣʥʷʶʪ ʭʦʣʦʜ-

ʥʫʶ ʠ ʛʦʨʷʯʫʶ ʰʪʘʤʧʦʚʢʫ ʠʟ ʙʦʣʴʰʠʥʩʪʚʘ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ. 

ʆʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʥʦʚʳʭ ʰʪʘʤʧʦʚʦʯʥʳʭ ʏʇʋ ʧʝʨʝʜ 

ʦʙʳʯʥʳʤʠ ʧʨʝʩʩʘʤʠ ð ʧʨʦʛʨʘʤʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʢʦʤʧʣʝʢʩʦʤ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʪʘʥʢʠ ʩ ʏʇʋ ʧʦʟʚʦʣʷʶʪ: 

¶ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʰʪʘʤʧʦʚʢʠ ʩ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʇʂ; 

¶ ʧʦʜʩʦʝʜʠʥʷʪʴʩʷ ʢ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ LAN; 

¶ ʥʘʙʣʶʜʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʟʘ ʧʨʦʮʝʩʩʦʤ ʩ ʩʝʥʩʦʨʥʦʛʦ ʵʢʨʘʥʘ 

ʥʘ ʢʦʥʩʦʣʠ. 

ʂʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʠʟʛʦʪʘʚʣʠʚʘʝʪ ʜʝʪʘʣʠ ʙʝʟ 

ʦʙʣʦʷ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʫʤʝʥʴʰʘʝʪʩʷ ʨʘʟʤʝʨ ʟʘʛʦʪʦʚʢʠ, ʧʦʚʳʰʘʝʪ-

ʩʷ ʵʢʦʥʦʤʠʷ ʤʘʪʝʨʠʘʣʘ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʘʥʢʘʭ ʨʝʘʣʠʟʦʚʘʥʘ ʬʫʥʢ-

ʮʠʷ ʦʙʨʘʙʦʪʢʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʪʘʣʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʄʦʱʥʝʡʰʠʝ 

ʫʩʪʨʦʡʩʪʚʘ ʩʧʦʩʦʙʥʳ ʚʳʜʘʚʘʪʴ ʜʦ 5 000 ʰʪʫʢ ʝʞʝʯʘʩʥʦ. ʇʨʠ ʵʪʦʤ 

ʪʨʝʙʫʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʩʦ ʩʪʦʨʦʥʳ ʦʧʝʨʘʪʦʨʘ. ʐʪʘʤʧʦ-

ʚʦʯʥʳʝ ʩʪʘʥʢʠ ʩ ʏʇʋ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʪʫ-

ʣʦʢ, ʛʠʣʴʟ, ʤʫʬʪ, ʢʨʳʰʝʢ, ʧʨʦʙʦʢ, ʪʨʫʙ, ʢʣʝʤʤ, ʰʘʨʦʚʳʭ ʟʘʪʚʦʨʦʚ, 

ʟʘʛʣʫʰʝʢ ʠ ʤʥʦʛʦʛʦ ʜʨʫʛʦʛʦ. 

ʐʪʘʤʧʦʚʦʯʥʳʡ ʩʪʘʥʦʢ ʩ ʏʇʋ ʠʤʝʝʪ ʦʜʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝ-

ʨʝʜ ʬʨʝʟʝʨʥʳʤ ʩʪʘʥʢʦʤ ʩ ʏʇʋ, ʦʜʠʥ ʙʦʣʴʰʦʡ ʧʣʶʩ: ʩʢʦʨʦʩʪʴ ʨʘ-

ʙʦʪʳ. ʉʚʦʶ ʦʧʝʨʘʮʠʶ, ʘ ʠʤʝʥʥʦ ð ʚʳʨʝʟʘʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʝ-

ʪʘʣʝʡ ʦʜʠʥʘʢʦʚʦʡ ʬʦʨʤʳ, ʦʥ ʚʳʧʦʣʥʷʝʪ ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ. ʂʘʢ ʠ 

ʣʶʙʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʘʧʧʘʨʘʪ, ʩʪʦʠʪ ʟʘʤʝʪʠʪʴ. 

ʄʠʥʫʩʦʚ ʫ ʰʪʘʤʧʦʚʦʯʥʦʛʦ ʩʪʘʥʢʘ ʩ ʏʇʋ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʬʨʝʟʝʨʥʳʤ, ʥʝʩʢʦʣʴʢʦ: 

¶ ʅʝʦʙʭʦʜʠʤʘ ʦʩʥʘʩʪʢʘ ʧʦʜ ʢʘʞʜʳʡ ʪʠʧ ʠ ʨʘʟʤʝʨ ʜʝʪʘʣʠ; 

¶ ʈʘʟʤʝʨ ʧʨʠʤʝʥʷʝʤʦʡ ʦʩʥʘʩʪʢʠ ʦʛʨʘʥʠʯʝʥ ʢʦʥʩʪʨʫʢʪʠʚʥʦ, 

ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʘʥʢʘ ʩʚʦʡ; 
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¶ ɺʦʟʤʦʞʥʦ ʚʳʧʦʣʥʝʥʠʝ ʪʦʣʴʢʦ ʦʜʥʦʡ ʦʧʝʨʘʮʠʠ. 

ʉʨʘʚʥʝʥʠʝ ʩ 3D-ʧʝʯʘʪʴʶ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 3D-ʧʝʯʘʪʠ, ʧʨʠʚʝ-

ʣʦ ʢ ʨʘʩʩʫʞʜʝʥʠʷʤ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʩʫʙʪʨʘʢʪʠʚʥʳʭ ʩʪʘʥʢʦʚ ʩ ʏʇʋ. ʄʥʝʥʠʷ ʨʘʜʠʢʘʣʴʥʦ ʨʘʩʭʦʜʠʣʠʩʴ: 

ʦʜʥʠ ʧʨʦʨʦʯʠʣʠ ʙʳʩʪʨʦʝ ʠʩʯʝʟʥʦʚʝʥʠʝ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʜʨʫʛʠʝ 

ʦʞʠʜʘʣʠ, ʯʪʦ ʦʥʘ ʟʘʤʝʥʠʪ ʬʨʝʟʝʨʥʳʝ ʩʪʘʥʢʠ ʩ ʏʇʋ. ʇʦʩʣʝ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʭ ʦʙʩʫʞʜʝʥʠʡ ʠ ʧʦʷʚʣʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʧʳʪʘ ʧʨʠʤʝʥʝ-

ʥʠʷ 3D-ʧʝʯʘʪʠ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʦʥʘ ʠ ʤʝʭʘʥʦʦʙʨʘʙʦʪʢʘ ʥʘ ʩʪʘʥʢʘʭ ʩ 

ʏʇʋ ʩʢʦʨʝʝ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʩʦʟʜʘʶʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʫʶ 

ʵʢʦʩʠʩʪʝʤʫ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʨʠʥʦʩʷ ʥʦʚʳʝ ʚʳʛʦʜʳ: 

1. ʆʛʨʘʥʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʜʝʪʘʣʝʡ. ʋ ʦʙʝʠʭ ʪʝʭʥʦʣʦʛʠʡ ʝʩʪʴ 
ʪʘʢʠʝ ʣʠʤʠʪʳ. ʆʛʨʘʥʠʯʝʥʠʝ ʩʪʘʥʢʘ ʩ ʏʇʋ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦ-

ʚʝ ʩʘʤʦʡ ʤʘʣʝʥʴʢʦʡ ʯʘʩʪʠ, ʢʦʪʦʨʫʶ ʦʥ ʤʦʞʝʪ ʩʦʟʜʘʪʴ. ʃʠʤʠʪ 3D-

ʧʨʠʥʪʝʨʘ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʝʛʦ ʩʦʧʣʘ/ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ/ ʧʠʢʩʝʣʷ 

ʤʘʪʨʠʮʳ. 

2. ɺʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ 3D-ʧʝʯʘʪʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʨʘʟ-

ʤʝʨʘ ʜʝʪʘʣʠ. ʅʘ ʙʦʣʴʰʠʝ ʯʘʩʪʠ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʯʘʩʳ. ɿʘʪʦ ʜʝ-

ʪʘʣʴ ʨʘʟʤʝʨʦʤ ʩ ʣʘʜʦʥʴ ʤʦʞʥʦ ʙʫʜʝʪ ʧʦʣʫʯʠʪʴ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ. 

3. ɿʘʪʨʘʪʳ ʥʘ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ. ʆʙʘ ʪʠʧʘ ʘʧʧʘʨʘʪʦʚ ʪʨʝ-

ʙʫʶʪ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʧʝʨʩʦʥʘʣʦʤ ʩʦ ʩʧʝʮʠʘʣʴ-

ʥʳʤʠ ʟʥʘʥʠʷʤʠ ʠ ʥʘʚʳʢʘʤʠ, ʥʦ, ʧʦʩʣʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʠ 

ʩʦʟʜʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʪʘʥʢʘ ʠ ʘʣʛʦʨʠʪʤʦʚ ʜʝʡ-

ʩʪʚʠʷ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ, ʨʘʙʦʪʘ ʩ ʥʠʤʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʩʣʠʰʢʦʤ ʩʣʦʞ-

ʥʦʡ. 

4. ʉʣʦʞʥʦʩʪʴ ʜʝʪʘʣʝʡ. ʆʙʝ ʪʝʭʥʦʣʦʛʠʠ ʩʧʦʩʦʙʥʳ ʠʟʛʦʪʘʚʣʠ-

ʚʘʪʴ ʩʣʦʞʥʳʝ ʠʟʜʝʣʠʷ, ʦʜʥʘʢʦ 3D-ʧʨʠʥʪʝʨ ʥʘʤʥʦʛʦ ʧʨʝʚʦʩʭʦʜʠʪ 

ʩʪʘʥʢʠ ʩ ʏʇʋ ʧʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʩʦʟʜʘʚʘʝʤʳʭ ʜʝʪʘ-

ʣʝʡ, ʘ ʧʨʝʮʠʟʠʦʥʥʳʡ ʬʨʝʟʝʨ ʩ ʏʇʋ ʧʨʝʚʦʩʭʦʜʠʪ 3D-ʧʨʠʥʪʝʨ ʚ ʪʦʯ-

ʥʦʩʪʠ ʠ ʧʦʚʪʦʨʷʝʤʦʩʪʠ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚ ʨʘʢʝʪʦʩʪʨʦʝʥʠʠ ʠ ʥʘ 

ʧʦʜʦʙʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʦʙʘ ʪʠʧʘ ʩʪʘʥʢʦʚ. 

5. ʇʨʦʯʥʦʩʪʴ. 3D-ʧʨʠʥʪʝʨ ʩʦʟʜʘʝʪ ʠʟʜʝʣʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘ-

ʩʣʦʝʥʠʷ, ʘ ʩʪʘʥʦʢ ʩ ʏʇʋ ʚʳʬʨʝʟʝʨʦʚʳʚʘʝʪ ʤʦʥʦʣʠʪʥʫʶ ʜʝʪʘʣʴ ʠʟ 

ʮʝʣʴʥʦʛʦ ʢʫʩʢʘ ʤʘʪʝʨʠʘʣʘ. ɿʘʯʘʩʪʫʶ ʧʦʩʣʝʜʥʷʷ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʦʯ-

ʥʝʝ, ʚʳʜʝʨʞʠʚʘʝʪ ʙʦʣʴʰʝʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 
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ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʪʘʥʢʦʚ ʩ ʏʇʋ ʧʝʨʝʜ 3D-

ʧʝʯʘʪʴʶ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ 

ʠʟʜʝʣʠʷʤ ʠ ʧʨʦʮʝʩʩʫ ʪʨʝʙʦʚʘʥʠʡ.  

ɼʦʩʪʦʠʥʩʪʚʘ 3D-ʧʨʠʥʪʝʨʘ: 

3D-ʧʝʯʘʪʴ ʩʧʦʩʦʙʥʘ ʩʦʟʜʘʚʘʪʴ ʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʥʝʜʦʩʪʫʧʥʳ 

ʬʨʝʟʝʨʫ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʳ ʠʤ ʪʦʣʴʢʦ ʧʦ ʯʘʩʪʷʤ, ʪʨʝʙʫʶ-

ʱʠʤ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʧʝʯʘʪʥʳʝ ʜʝʪʘʣʠ ʟʘʯʘʩ-

ʪʫʶ ʧʨʦʯʥʝʝ (ʥʝʩʤʦʪʨʷ ʥʘ ʩʣʦʠʩʪʦʩʪʴ ʩʪʨʫʢʪʫʨʳ), ʣʝʛʯʝ, ʧʨʦʱʝ ʚ 

ʜʘʣʴʥʝʡʰʝʡ ʩʙʦʨʢʝ. 

ɺʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʟʘʤʢʥʫʪʳʭ ʧʫʩʪʦʪ ʟʘʜʘʥʥʦʡ ʬʦʨʤʳ ʚʥʫʪ-

ʨʠ ʜʝʪʘʣʠ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʧʨʠ ʜʨʫʛʠʭ ʩʧʦʩʦʙʘʭ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ, ʥʘʧʨʠʤʝʨ, ʩʠʣʴʥʦ ʦʙʣʝʛʯʘʪʴ ʜʝʪʘʣʠ ʠ ʫʣʫʯʰʘʪʴ ʠʭ ʦʭ-

ʣʘʞʜʘʝʤʦʩʪʴ. 

3D-ʧʝʯʘʪʴ ʥʝ ʩʦʟʜʘʝʪ ʦʪʭʦʜʦʚ: ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʦʚʥʦ 

ʩʪʦʣʴʢʦ, ʩʢʦʣʴʢʦ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʝʪʘʣʠ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʩʪʘʥʢʦʚ ʩ ʏʇʋ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ: 

ʌʨʝʟʝʨʥʳʡ ʠʣʠ ʪʦʢʘʨʥʳʡ ʩʪʘʥʦʢ ʩ ʏʇʋ ʧʦʢʘ ʝʱʝ ʧʨʝʚʦʩʭʦ-

ʜʠʪ 3D-ʧʨʠʥʪʝʨ ʧʦ ʪʦʯʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʤʳʭ ʜʝʪʘʣʝʡ, 

ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʬʦʨʤʘʭ, ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʦ ʚʳʪʦ-

ʯʠʪʴ ʠʣʠ ʚʳʨʝʟʘʪʴ ʮʝʣʠʢʦʤ. 

ɺʳʚʦʜʳ: 

ʂʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʩʫʙʪʨʘʢʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʥʝ ʠʩʯʝʟʥʫʪ ʧʦʜ ʥʘʪʠʩʢʦʤ ʘʜʜʠʪʠʚʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 

ʚ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ð ʦʥʠ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʩ ʥʠʤʠ ʚʤʝʩʪʝ ʠ 

ʜʦʧʦʣʥʷʪʴ ʬʫʥʢʮʠʦʥʘʣ ʜʨʫʛ ʜʨʫʛʘ. 

ʆʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʩʪʘʥʢʦʚ ʩ ʏʇʋ 

ʉʣʘʙʳʝ ʩʪʦʨʦʥʳ ʝʩʪʴ ʫ ʣʶʙʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʅʝʜʦʩʪʘʪʢʠ ʩʪʘʥ-

ʢʦʚ ʩ ʏʇʋ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʳ ʩ ʟʘʪʨʘʪʘʤʠ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʠ ʩʦ-

ʜʝʨʞʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ: 

¶ ʧʦʢʫʧʢʘ ʠ ʫʩʪʘʥʦʚʢʘ ʪʘʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʭʦʜʠʪʩʷ ʜʦʨʦ-

ʞʝ, ʯʝʤ ʩʪʦʠʤʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʘʰʠʥ; 

¶ ʨʘʙʦʪʘ ʩ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʟʘʢʫʧʢʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʦʙʫʯʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠ-

ʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ; 

¶ ʜʣʷ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʘʥʢʫ ʪʨʝʙʫʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʝ ʧʠ-

ʪʘʥʠʝ ʦʪ ʩʝʪʠ, ʧʝʨʝʙʦʠ ʩ ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ ʠʩʧʦʨʪʷʪ ʧʨʦʝʢʪ; 
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¶ ʦʧʝʨʘʪʦʨ ʥʝ ʤʦʞʝʪ ʜʦʧʫʩʪʠʪʴ ʦʰʠʙʢʫ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʧʨʦ-

ʛʨʘʤʤʳ, ʦʰʠʙʢʠ ʚ ʧʨʦʛʨʘʤʤʝ ʩʪʘʥʫʪ ʧʨʠʯʠʥʦʡ ʙʨʘʢʘ; 

¶ ʚʩʝ ʝʱʝ ʤʝʥʴʰʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦ 

ʤʘʩʩʦʚʦʤ ʚʳʧʫʩʢʝ ʧʨʦʜʫʢʮʠʠ ʚ ʩʦʪʥʠ ʪʳʩʷʯ ʵʢʟʝʤʧʣʷʨʦʚ; 

¶ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʣʠʪʴʝʤ ʠ 3D-ʧʝʯʘʪʴʶ ð ʥʘʣʠʯʠʝ ʦʪʭʦʜʦʚ ʦʩ-

ʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʭ ʚ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʷʭ ʥʝʪ. 

¶  

¶ ʅʝʜʦʩʪʘʪʢʠ ʏʇʋ ʦʙʳʯʥʦ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ ʢʨʫʧʥʳʤʠ ʧʘʨʪʠʷʤʠ, ʢʦʛʜʘ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʞʝ-

ʥʠʝ ʟʘʪʨʘʪ ʥʘ ʢʘʞʜʫʶ ʜʝʪʘʣʴ, ʨʘʜʠ ʫʤʝʥʴʰʝʥʠʷ ʝʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ 

ʦʪʧʫʩʢʥʦʡ ʮʝʥʳ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ; ʦʥʠ ʩ ʣʠʭʚʦʡ ʧʝʨʝʢʨʳʚʘʶʪʩʷ 

ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʦʣʝʝ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʠʟʜʝʣʠʡ, ʩ 

ʧʦʚʳʰʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʪʦʯʥʦʩʪʠ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦ-

ʩʪʠ. 

¶   

ʇʨʠʤʝʥʷʝʤʦʩʪʴ ʩʪʘʥʢʠ ʩ ʏʇʋ 

                    ʉʪʘʥʢʠ ʩ ʏʇʋ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘ-

ʣʝʡ ʠʤʝʶʪ ʨʷʜ ʬʠʥʘʥʩʦʚʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʜʦʩʪʦʠʥʩʪʚ, ʙʣʘ-

ʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʠʭ ʧʨʠʤʝʥʷʶʪ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ: 

¶ ʘʚʠʘʮʠʦʥʥʦ-ʢʦʩʤʠʯʝʩʢʘʷ; 

¶ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ; 

¶ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʝ; 

¶ ʩʪʨʦʠʪʝʣʴʩʪʚʦ; 

¶ ʵʣʝʢʪʨʦʥʠʢʘ; 

¶ ʩʪʦʤʘʪʦʣʦʛʠʷ; 

¶ ʤʝʪʘʣʣʫʨʛʠʷ. 

ʇʝʨʚʳʝ ʩʪʘʥʢʠ ʩ ʏʇʋ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʦʝʥʥʦ-ʚʦʟʜʫʰʥʳʤʠ 

ʩʠʣʘʤʠ ɸʤʝʨʠʢʠ ʝʱʝ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝ-

ʤʷ ʦʥʠ ʜʘʶʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ. 

ʉʪʘʥʢʠ ʩ ʏʇʋ ʪʨʝʙʫʶʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʝʤ ʧʨʦʠʟʚʦʜʩʪ-

ʚʘʤ, ʛʜʝ ʙʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦ ʩʨʦʯʥʦʝ ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ, ʢʦʪʦ-

ʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʠʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʢʫʧʘʪʴ ʠʣʠ 

ʟʘʢʘʟʳʚʘʪʴ ʥʘ ʩʪʦʨʦʥʝ.  
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ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʪʘʢʦʡ 

ʩʠʩʪʝʤʳ, ʝʩʣʠ: 

1. ʅʝʦʙʭʦʜʠʤʦ ʩʥʠʟʠʪʴ ʜʦʣʶ ʯʝʣʦʚʝʯʝʩʢʦʡ ʭʘʣʘʪʥʦʩʪʠ, ʨʠʩʢ 
ʦʰʠʙʢʠ, ʟʘʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

2. ʊʨʝʙʫʝʪʩʷ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʩʣʦʞʥʳʝ ʪʨʝʭʤʝʨʥʳʝ ʬʦʨʤʳ; 

3. ɿʘʧʫʩʢʘʝʪʩʷ ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʜʠʥʘʢʦʚʳʭ ʜʝʪʘʣʝʡ ʚ 
ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ; 

4. ʅʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠʟʜʝʣʠʷ ʚ ʩʨʝʜʥʠʭ 
ʧʘʨʪʠʷʭ. 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʜʣʷ ʪʝʭʥʠʢʠ, ʫʥʠʢʘʣʴʥʳʭ 

ʧʨʝʜʤʝʪʦʚ ʦʬʦʨʤʣʝʥʠʷ ʧʦʤʝʱʝʥʠʡ, ʣʶʙʳʭ ʧʨʦʪʦʪʠʧʦʚ, ʨʝʢʣʘʤʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʤʥʦʛʦʛʦ ʜʨʫʛʦʛʦ ʩʪʘʥʢʠ ʩ ʏʇʋ ʥʝʟʘʤʝʥʠʤʳ.  

ʀʩʢʣʶʯʝʥʠʝʤ ʩʪʘʥʝʪ ʜʠʟʘʡʥʝʨʩʢʦʝ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ ʥʝ-

ʙʦʣʴʰʠʭ ʧʨʝʜʤʝʪʦʚ, ʩ ʢʦʪʦʨʳʤ ʣʫʯʰʝ ʩʧʨʘʚʠʪʩʷ 3D-ʧʨʠʥʪʝʨ, ʠʣʠ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʨʫʧʥʳʭ ʧʘʨʪʠʡ ʦʯʝʥʴ ʧʨʦʩʪʳʭ ʠʟʜʝʣʠʡ, ʙʦʣʝʝ ʚʳ-

ʛʦʜʥʦʝ ʧʨʠ ʟʘʢʘʟʝ ʥʘ ʪʨʘʜʠʮʠʦʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ: 

ʋʩʪʨʦʡʩʪʚʘ ʏʇʋ ʠʟʤʝʥʠʣʠ ʚʥʝʰʥʠʡ ʚʠʜ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʮʝʭʘ. ʆʥʠ ʫʧʨʘʚʣʷʶʪ ʪʦʢʘʨʥʳʤʠ, ʩʚʝʨʣʠʣʴʥʳʤʠ, ʬʨʝʟʝʨʥʳʤʠ, 

ʰʣʠʬʦʚʘʣʴʥʳʤʠ ʩʪʘʥʢʘʤʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʶʪ ʠ ʫʧʨʦʱʘʶʪ ʨʘ-

ʙʦʪʫ ʯʝʣʦʚʝʢʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʢʦʪʦʨʦʝ ʟʘʥʠʤʘ-

ʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʜʝʪʘʣʝʡ, ʠʤʝʝʪ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦ-

ʚʘʥʥʫʶ ʩʠʩʪʝʤʫ. ʇʦʣʥʦʩʪʴʶ ʟʘʤʝʥʠʪʴ ʣʠʪʴʝ, ʰʪʘʤʧʦʚʢʫ ʠ 3D-

ʧʝʯʘʪʴ ʏʇʋ ʥʝ ʤʦʞʝʪ ð ʵʪʠ ʤʝʪʦʜʳ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʟʘʯʘʩ-

ʪʫʶ ʧʨʠʤʝʥʷʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʪʦ ʜʘʝʪ 

ʧʨʦʠʟʚʦʜʩʪʚʘʤ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦ-

ʜʫʢʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. 
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ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʈɸɹʆʊʓ ʐʀʌʈʆɺɸʃʔʅʆʁ 

 ʄɸʐʀʅʓ çʕʅʀɻʄɸè 
 

ɺʝʩʝʣʦʚ ʀ.ʇ., ʇʘʞʫʢʦʚ ʂ.ɸ., ʩʪʫʜ.; 

 ʨʫʢʦʚʦʜʠʪʝʣʴ ɿʷʙʣʠʮʝʚʘ ʆ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʎʝʣʴ ʨʘʙʦʪʳ: ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʫ, ʰʠʬʨʫʶʱʫʶ ʪʝʢʩʪ ʚ 

ʢʦʜ çʕʥʠʛʤʳè. 

çʕʥʠʛʤʘè - ʧʝʨʝʥʦʩʥʘʷ ʰʠʬʨʦʚʘʣʴʥʘʷ ʤʘʰʠʥʘ, ʠʩʧʦʣʴʟʦ-

ʚʘʚʰʘʷʩʷ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʠ ʜʝʰʠʬʨʦʚʘʥʠʷ ʩʝʢʨʝʪʥʳʭ ʩʦʦʙʱʝʥʠʡ. 

ʐʠʬʨʦʚʘʣʴʥʘʷ ʤʘʰʠʥʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ 3 ʨʦʪʦʨʘ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʩ-

ʧʦʣʘʛʘʣʠʩʴ ʮʠʬʨʳ, ʵʪʦ ʠ ʙʳʣʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʢʦʜʦʤ ʜʣʷ ʰʠʬʨʦ-

ʚʘʥʠʷ.  

ʆʙʱʠʡ ʧʨʠʥʮʠʧ ʙʳʣ ʪʘʢʦʚ: ʧʨʠ ʢʘʞʜʦʤ ʚʭʦʞʜʝʥʠʠ ʙʫʢʚʳ, 

ʩʘʤʳʡ ʧʨʘʚʳʡ ʨʦʪʦʨ ʩʜʚʠʛʘʝʪʩʷ ʥʘ ʦʜʥʫ ʧʦʟʠʮʠʶ, ʘ ʧʨʠ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʜʚʠʛʘʶʪʩʷ ʠ ʜʨʫʛʠʝ ʨʦʪʦʨʳ. ɼʚʠʞʝʥʠʝ ʨʦʪʦʨʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʣʠʯʥʳʤ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʧʨʠ 

ʢʘʞʜʦʤ ʩʣʝʜʫʶʱʝʤ ʚʭʦʞʜʝʥʠʠ ʙʫʢʚʳ. ʇʨʠʤʝʨʥʳʡ çʧʫʪʴè ʙʫʢʚʳ 

ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩ.1 ʐʠʬʨʦʚʘʥʠʝ ʙʫʢʚʳ 

 

ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 
 

ʈʠʩ.2 ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ 
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ʇʨʦʛʨʘʤʤʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʘʢʠʝ ʬʫʥʢʮʠʠ,  ʢʘʢ: 

¶ ʏʪʝʥʠʝ ʠ ʟʘʧʠʩʴ ʪʝʢʩʪʘ ʚ ʬʦʨʤʘʪʝ .txt 

¶ ʋʩʪʘʥʦʚʢʘ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʟʠʮʠʡ ʨʦʪʦʨʦʚ 

¶ ʐʠʬʨʦʚʘʥʠʝ ʪʝʢʩʪʘ 

ɺʳʚʦʜ: ɹʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ, ʰʠʬʨʫʶʱʘʷ ʪʝʢʩʪ ʚ 

ʢʦʜ çʕʥʠʛʤʳè. 
 

ʈɸɿʈɸɹʆʊʂɸ ʄɽʅɽɼɾɽʈɸ ɹɸɿ ɼɸʅʅʓʍ ɼʃʗ 

MICROSOFT  SQL SERVER 

ɻʨʠʰʢʦ ʄ.ʉ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ɿʷʙʣʠʮʝʚʘ ʆ.ɺ., ʢʘʥʜ.ʪʝʭʥ.ʥʘʫʢ., ʜʦʮʝʥʪ 
 

 ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʨʝʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ SQL 

Server. ɿʘ ʦʩʥʦʚʫ ʙʳʣʘ ʚʟʷʪʳ ʫʪʠʣʠʪʳ dbForge Studio [2] ʠ SQL 

Server Management Studio (SSMS)[1]. 

 ʇʝʨʝʜ ʨʘʟʨʘʙʦʪʢʦʡ ʩʠʩʪʝʤʳ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ:  

¶ ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ SSMS ʠ ʚʳʜʝʣʠʪʴ ʛʣʘʚʥʳʝ ʬʫʥʢʮʠʠ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʥʝʩʝʥʠʷ ʠʭ ʚ ʩʚʦʶ ʧʨʦʛʨʘʤʤʫ; 

¶ ʈʘʟʨʘʙʦʪʘʪʴ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʩ ʫʜʦʙʥʦʡ 
ʥʘʚʠʛʘʮʠʝʡ; 

¶ ʉʦʟʜʘʪʴ ʙʳʩʪʨʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʥʝ ʙʫʜʝʪ ʥʘʛʨʫʞʝʥʘ 
ʩʣʦʞʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʉʋɹɼ; 

¶ ɺʳʙʨʘʪʴ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʘʟʳ 
ʜʘʥʥʳʭ. 

 ʅʘ ʦʩʥʦʚʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣʘ ʩʦʟʜʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʘʷ ʤʦʜʝʣʴ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʛʨʘʤʤʳ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ: 

 
ʈʠʩ. 1. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʨʦʛʨʘʤʤʦʡ 

ˣ͊͊͘ 

͒͊ͤͤ·ͻ 

˸ͦΎ ͨͪͦπ

͎ͪ͊ͣͣ͊ 

˭͊ͨͪͦͫ ͦͭ ͨͦ͡Έπ

͍͔ͦ͊ͭ͘͡Ύ 

˨͊ͤͤ·͔ 
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 ɺʦ ʚʨʝʤʷ ʘʥʘʣʠʟʘ ʧʨʠʣʦʞʝʥʠʡ dbForge Studio ʠ Sql Server 

Management Studio ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ 

ʙʫʜʫʪ ʚʥʝʩʝʥʳ ʚ ʧʨʦʛʨʘʤʤʫ: 

¶ ɺʥʝʩʝʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʘʭ; 

¶ ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʙʘʟ ʜʘʥʥʳʭ, ʪʘʙʣʠʮ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʭʨʘ-

ʥʠʤʳʭ ʧʨʦʮʝʜʫʨ ʠ ʪʨʠʛʛʝʨʦʚ; 

¶ ʉʦʟʜʘʥʠʝ ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʡ ʙʘʟ ʜʘʥʥʳʭ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʡ ʠʟ 
ʥʠʭ; 

¶ ɼʦʙʘʚʣʝʥʠʝ ʫʯʸʪʥʳʭ ʟʘʧʠʩʝʡ ʥʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʨʘʟ-

ʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʨʘʟʣʠʯʥʳʤ ʬʫʥʢʮʠʷʤ ʧʨʦʛʨʘʤʤʳ.  

 ʇʨʠʣʦʞʝʥʠʝ ʥʘʧʠʩʘʥʦ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C# ʩ 

ʧʦʤʦʱʴʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ Microsoft Visual Studio. ɺ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʪʝʭʥʦʣʦʛʠʠ ADO.NET ʠ Windows Forms. 

 
ʈʠʩ. 2. ɻʣʘʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ 

 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʫʪʠʣʠʪʘ ʜʣʷ ʨʘʙʦʪʳ ʩ 

SQL Server ʩʦ ʚʩʝʤ ʚʳʰʝʦʧʠʩʘʥʥʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʆʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʝʜʳ SQL Server Management 

Studio (SSMS) | Info-Comp.ru: [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ɿʘʤʝʪʢʠ IT 

ʩʧʝʮʠʘʣʠʩʪʘ ï ʙʣʦʛ ʦ ʢʦʤʧʴʶʪʝʨʘʭ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ URL: 
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https://info-comp.ru/softprodobes/526-environment-sql-server-

management-studio.html. (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 07.04.2021). 

2. ʇʦʣʝʟʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ dbForge ʜʣʷ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 
ʙʘʟ ʜʘʥʥʳʭ MS SQL Server / ʍʘʙʨ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ɺʩʝ 

ʧʫʙʣʠʢʘʮʠʠ ʧʦʜʨʷʜ / ʍʘʙʨ URL: https://habr.com/ru/post/315018/. 

(ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 07.04.2021). 

 

ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʀ ʈɸɿʈɸɹʆʊʂɸ ɺɽɹ ï ʉʀʉʊɽʄʓ ʇʆ 

ʆɹʋʏɽʅʀʖ ʇɽʈʉʆʅɸʃɸ 

 

ɼʝʛʪʝʚ ʀ.ɸ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʂʦʪʦʚ ɺ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʇʦʜʛʦʪʦʚʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ï 

ʚʘʞʥʳʡ ʧʨʦʮʝʩʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʚʘʣʠʬʠʢʘʮʠʶ ʧʝʨ-

ʩʦʥʘʣʘ ʥʘ ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ. ʎʠʬʨʦʚʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ï 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ.  

ʉʪʘʥʜʘʨʪʥʳʝ ʟʘʥʷʪʠʷ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʜʘ-

ʪʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʘʤʷʪʢʠ, ʩʧʨʘʚʦʯʥʠʢʠ, ʜʦʢʫʤʝʥʪʘ-

ʮʠʶ. ʕʢʟʘʤʝʥʘʮʠʦʥʥʳʝ ʟʘʥʷʪʠʷ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʨʘʟʜʘʯʫ ʘʥʢʝʪ ʠ 

ʣʠʩʪʦʚ ʩ ʚʦʧʨʦʩʘʤʠ. ɺʩʝ ʵʪʦ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʚ ʧʣʘʥʝ ʨʘʩʭʦʜʘ ʢʘʥʮʝʣʷʨʠʠ, ʙʫʤʘʛʠ, ʪʦʥʝʨʘ, ʚʨʝʤʝʥʠ ʥʘ 

ʧʝʯʘʪʴ ʠ ʧʦʜʛʦʪʦʚʢʫ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʟʘʤʝʥʦʚ ʩʢʣʘʜʠʨʫʶʪʩʷ ʠ ʧʦʜ-

ʰʠʚʘʶʪʩʷ ʚ ʧʘʧʢʘʭ, ʯʪʦ ʫʜʦʙʥʦ ʜʣʷ ʘʨʭʠʚʠʨʦʚʘʥʠʷ, ʦʜʥʘʢʦ ʧʨʠ ʥʝ-

ʦʙʭʦʜʠʤʦʩʪʠ ʟʘʧʨʦʩʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʘʨʭʠʚʘ ʪʘʢʞʝ 

ʫʭʦʜʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ.  

 ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝ-

ʥʠʝ ʦ ʨʘʟʨʘʙʦʪʢʝ ʚʝʙ ï ʩʠʩʪʝʤʳ ʧʦ ʦʙʫʯʝʥʠʶ ʧʝʨʩʦʥʘʣʘ. ʇʨʝʞʜʝ 

ʯʝʤ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʫ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʝʰʝ-

ʥʠʷ, ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʨʳʥʢʘ. ʆʮʝʥʠʚʘʣʠʩʴ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪ-

ʥʳʝ ʧʨʦʜʫʢʪʳ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʦʛʦ ʦʙʫʯʝʥʠʷ, ʘ ʠʤʝʥʥʦ: Moodle 

[1], Indigo [2], ʠ WebTutor [3]. ʇʦ ʠʪʦʛʘʤ ʘʥʘʣʠʟʘ ʨʳʥʢʘ ʙʳʣʘ ʧʦ-

ʩʪʨʦʝʥʘ ʪʘʙʣʠʮʘ ʩʨʘʚʥʝʥʠʷ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʛʜʝ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʢʨʠʪʝʨʠʶ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 (ʥʝ ʧʨʠ-

ʝʤʣʝʤʦ) ʜʦ 5 (ʧʦʣʥʦʩʪʴʶ ʧʨʠʝʤʣʝʤʦ).  
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ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʝʥʠʝ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ 
 

 Moodle Indigo WebTutor 

ʋʜʦʙʩʪʚʦ 1 3 3 

ʂʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ 4 1 4 

ʎʝʥʘ 5 4 1 

ʃʦʢʘʣʴʥʦʝ ʭʨʘʥʝʥʠʝ 4 3 2 

ʇʝʨʝʜ ʘʚʪʦʨʦʤ ʚʩʪʘʣʘ ʟʘʜʘʯʘ: ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʨʘʟʨʘʙʦʪʘʪʴ 

ʚʝʙ ï ʩʠʩʪʝʤʫ ʧʦ ʦʙʫʯʝʥʠʶ ʧʝʨʩʦʥʘʣʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʫʯʠʪʳʚʘʷ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʘʥ-

ʜʘʨʪʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʟʨʘʙʦʪʢʠ ʢʘʢ html, php 7.4 ʠ js ʙʝʟ ʬʨʝʡʤ-

ʚʦʨʢʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʩʝʨʚʝʨʘ ʚʳʩʪʫʧʘʝʪ Apache ʚʝʨʩʠʠ 2.4, ʉʋɹɼ ï 

MySQL 8.0.  ɼʦʣʞʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʙʳʣʘ ʦʪʚʝʜʝʥʘ ʧʦʜ ʨʝʘʣʠʟʘʮʠʶ 

ʤʝʭʘʥʠʟʤʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ. ɺʝʙ ï ʩʠʩʪʝʤʘ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʪʨʠ ʨʦʣʠ ï ʤʦʜʝʨʘʮʠʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʡ ʧʝʨʩʦʥʘʣ 

ʠ ʦʙʫʯʘʝʤʳʝ. ʇʦʤʠʤʦ ʩʪʘʥʜʘʨʪʥʳʭ ʩʨʝʜʩʪʚ ʰʠʬʨʦʚʢʠ ʧʘʨʦʣʝʡ ʠ 

ʜʘʥʥʳʭ ʚ ʜʝʡʩʪʚʫʶʱʠʭ ʩʝʩʩʠʷʭ, ʘʚʪʦʨʦʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʤʝʭʘʥʠʟʤ, 

ʟʘʱʠʱʘʶʱʠʡ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʚ ʪ.ʯ. ʦʪ ʩʢʨʘʧʠʥ-

ʛʘ ʩʪʨʘʥʠʮ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʜʘʯʝ 

ʰʠʬʨʦʚʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ id ʯʝʨʝʟ ʩʝʩʩʠʶ, ʟʘʛʨʫʟʢʝ ʩʪʨʘʥʠʮʳ ʩ ʜʝ-

ʰʠʬʨʦʚʘʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʠ ʫʜʘʣʝʥʠʝʤ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʩʝʩ-

ʩʠʠ. ʇʨʠ ʧʦʧʳʪʢʝ ʜʦʩʪʫʧʘ ʙʝʟ ʜʝʡʩʪʚʫʶʱʝʛʦ id ʥʘ ʩʣʫʯʘʡʥʫʶ 

ʩʪʨʘʥʠʮʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʥʫʣʠʨʦʚʘʥʠʝ ʩʝʩʩʠʠ.   
 

 
ʈʠʩ. 1. ɸʣʛʦʨʠʪʤ ʟʘʱʠʪʳ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ 
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ʊʘʢʞʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʚʥʠʤʘʥʠʝ ʠʥʪʝʨʬʝʡʩʫ. ɺʩʝ ʢʥʦʧʢʠ, ʦʙʲ-

ʝʢʪʳ, ʪʘʙʣʠʮʳ ʠ ʤʘʪʝʨʠʘʣʳ ʥʘ ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʙʦʣʴ-

ʰʠʭ ʵʣʝʤʝʥʪʦʚ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʥʝ ʩʦʟʜʘʝʪʩʷ ʦʱʫʱʝʥʠʝ ʧʝʨʝʛʨʫ-

ʞʝʥʥʦʩʪʠ ʦʪʢʨʳʪʦʛʦ ʦʢʥʘ, ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʫʜʦʙʥʦ ʫʧʨʘʚʣʷʪʴ ʜʘʥ-

ʥʳʤʠ ʠ ʨʘʙʦʪʘʪʴ ʚ ʩʠʩʪʝʤʝ.  

 
ʈʠʩ. 2. ʌʦʨʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

 
ʈʠʩ. 3. ʌʦʨʤʘ ʩʦʟʜʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ 

 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʫʶʱʘʷ ʯʘʩʪʴ ʉɼʆ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʜʦʩʪʫʧ ʤʦʜʝʨʘʪʦʨʘʤ ʠ ʧʦʟʚʦʣʷʶʱʘʷ ʤʘʥʠʧʫʣʠ-

ʨʦʚʘʪʴ ʜʘʥʥʳʤʠ, ʘ ʠʤʝʥʥʦ:  

¶ ɼʦʙʘʚʣʷʪʴ/ʫʜʘʣʷʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

¶ ʇʨʦʠʟʚʦʜʠʪʴ ʫʧʨʘʚʣʝʥʠʝ ʛʨʫʧʧʘʤʠ 

¶ ɺʝʩʪʠ ʭʨʘʥʝʥʠʝ ʠ ʫʯʝʪ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ  

¶ ʉʦʟʜʘʚʘʪʴ ʫʨʦʢʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʩ-

ʪʦʚʳʭ ʟʘʜʘʥʠʡ 
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¶ ʉʦʟʜʘʚʘʪʴ ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ ʪʘʢʠʭ ʚʠʜʦʚ ʢʘʢ: ʜʝʨʝʚʦ ʦʪʚʝ-

ʪʦʚ, ʣʠʥʝʡʥʦʝ ʧʨʦʭʦʞʜʝʥʠʝ, ʥʘʢʦʧʣʝʥʠʝ ʙʘʣʣʦʚ, ʩʦʦʪʥʦʰʝʥʠʝ ʩ 

ʛʨʫʧʧʦʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʠʧʳ ʪʝʩʪʦʚ, 

ʯʝʛʦ ʥʝ ʤʦʛʫʪ ʧʨʝʜʣʦʞʠʪʴ ʠʥʳʝ ʛʦʪʦʚʳʝ ʨʝʰʝʥʠʷ.  
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
 

1. ɺʠʢʠʧʝʜʠʷ Moodle: [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]/ ɺʠʢʠʧʝʜʠʷ // 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://ru.wikipedia.org/wiki /Moodle ( ɼʘʪʘ ʦʙʨʘʱʝ-

ʥʠʷ: 21.02.2021) 

2. INDIGOTECH  INDIGO: [ʊʝʢʩʪ] / INDIGOTECH // ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://indigotech.ru/ ( ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 21.02.2021) 

3. WebTutor WebTutor: [ʊʝʢʩʪ] / WebTutor  // ʈʝʞʠʤ ʜʦʩʪʫ-

ʧʘ: https://webtutor.ru/potential/distancionnoe-obuchenie ( ɼʘʪʘ ʦʙʨʘ-

ʱʝʥʠʷ: 21.02.2021) 
 

ʉʊʋɼɽʅʏɽʉʂʀʁ ɺʂ - ɹʆʊ ɼʃʗ ʆʈɻɸʅʀɿɸʎʀʀ  

ʋʏɽɹʅʆɻʆ ʇʈʆʎɽʉʉɸ 
 

ʂʦʚʘʣʴʯʫʢ ɸ.ʄ., ʩʪʫʜ.; 

 ʨʫʢʦʚʦʜʠʪʝʣʴ ɿʷʙʣʠʮʝʚʘ ʆ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ɺ ʥʘʯʘʣʝ ʫʯʝʙʳ ʚ ʚʳʩʰʝʤ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ, ʤʥʦʛʠʝ ʩʪʫ-

ʜʝʥʪʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʦʛʨʦʤʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ, ʨʘʟʥʦʛʦ ʨʦʜʘ, ʟʘʜʘ-

ʥʠʡ, ʢʦʪʦʨʳʝ, ʧʦʩʣʝ ʧʘʨʳ ʥʝʜʝʣʴ, ʫʞʝ ʩʣʦʞʥʦ ʜʝʨʞʘʪʴ ʚ ʛʦʣʦʚʝ. 

ʊʘʢʞʝ ʧʨʠʜʷ ʠʟ ʰʢʦʣʳ, ʩʪʫʜʝʥʪʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʦʙʰʠʨʥʳʤ ʨʘʩ-

ʧʠʩʘʥʠʝʤ, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʘʥʳ ʚʩʝ ʛʨʫʧʧʳ, ʚʩʝ ʧʦʜʛʨʫʧʧʳ, ʘ ʪʘʢʞʝ 

ʝʩʪʴ ʜʝʣʝʥʠʝ ʥʘ ʯʠʩʣʠʪʝʣʴ/ʟʥʘʤʝʥʘʪʝʣʴ. 

ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʫʯʝʙʳ ʠ ʫʩʢʦʨʝʥʠʷ ʪʘʢʠʭ ʨʫʪʠʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʷ ʥʘʧʠʩʘʣ ɺʂ-ʙʦʪʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʩʝʛʜʘ ʧʦʜʩʢʘʟʘʪʴ, 

ʢʘʢʦʝ ʩʝʛʦʜʥʷ ʨʘʩʧʠʩʘʥʠʝ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʧʦʜʛʨʫʧʧʫ ʩʪʫʜʝʥʪʘ, ʘ 

ʪʘʢʞʝ ʧʨʦʩʪʦ ʩʢʘʟʘʪʴ, ʯʠʩʣʠʪʝʣʴ ʠʣʠ ʟʥʘʤʝʥʘʪʝʣʴ, ʩʝʡʯʘʩ. ɺʜʦʙʘ-

ʚʦʢ ʢ ʨʘʩʧʠʩʘʥʠʶ, ʙʦʪ ʤʦʞʝʪ ʧʝʨʩʦʥʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷ ʟʘʧʦʤʥʠʪʴ ʝʛʦ ʩʦʙʩʪʚʝʥʥʳʡ ʯʝʢ-ʣʠʩʪ, ʚ ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ 

ʚʩʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ, ʜʦʤʘʰʥʠʝ ʟʘʜʘʥʠʷ ʠ ʚʩʝ ʧʨʦʯʝʝ, ʯʪʦ 

ʥʫʞʥʦ ʩʜʝʣʘʪʴ ʠ ʥʝʣʴʟʷ ʟʘʙʳʪʴ. 
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ʈʠʩ.1. ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʙʦʪʘ ʩ ʦʪʚʝʪʘʤʠ 

 

ɺ ʧʨʦʮʝʩʩʝ ʥʘʧʠʩʘʥʠʷ ʙʦʪʘ, ʷ ʧʨʦʰʝʣ ʯʝʨʝʟ ʚʩʝ ʩʣʦʞʥʦʩʪʠ 

ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ. ʈʝʯʴ ʠʜʝʪ ʦ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʠ, ʵʢʨʘʥʠʨʦʚʘʥʠʠ ʧʦ-

ʪʦʢʦʚ, ʦʛʨʘʥʠʯʝʥʠʠ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʢʥʦʧʦʢ ʢʣʘʚʠʘʪʫʨʳ ʙʦʪʘ, ʥʦʯʥʦʡ 

ʧʝʨʝʟʘʛʨʫʟʢʝ ʩʝʨʚʝʨʦʚ ɺʂ ʠ ʦʙʱʝʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ. 

ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʭʦʯʝʪʩʷ ʫʜʝʣʠʪʴ ʠʤʝʥʥʦ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʥʦʚʳʤ ʦʪʢʨʳʪʠʝʤ ʜʣʷ ʤʝʥʷ, ʯʪʦ ʧʦʜʪʦʣʢʥʫʣʦ ʤʝʥʷ, 

ʪʝʩʪʠʨʦʚʘʪʴ ʪʘʢʠʝ ʧʨʦʛʨʘʤʤʳ ʥʘ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʣʶʜʝʡ, ʧʝʨʝʜ 
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ʟʘʧʫʩʢʦʤ ʚ ʦʙʱʝʝ ʧʦʣʴʟʦʚʘʥʠʝ. ʇʦʪʦʤʫ, ʯʪʦ ʢʦʛʜʘ ʙʦʪ ʜʦʣʞʝʥ ʦʪ-

ʚʝʯʘʪʴ ʤʥʦʛʠʤ ʣʶʜʷʤ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʦʧʨʦʩʳ, ʦʥ ʜʦʣʞʝʥ ʜʣʷ ʢʘʞ-

ʜʦʛʦ ʚʦʧʨʦʩʘ ʟʘʧʫʩʢʘʪʴ ʦʪʜʝʣʴʥʳʡ ʧʦʪʦʢ, ʠʥʘʯʝ, ʝʩʣʠ ʙʦʪ ʟʘʡʜʝʪ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʮʠʢʣ ʜʣʷ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʦʥ ʟʘʡʜʝʪ ʚ ʥʝʛʦ ʠ ʜʣʷ 

ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʯʫ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʙʦʪ ʛʦʪʦʚ 

ʠ ʧʦʣʥʦʩʪʴʶ ʨʘʙʦʪʦʩʧʦʩʦʙʝʥ. ɽʜʠʥʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʩʪʘʝʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝ ʙʝʩʧʣʘʪʥʳʭ ʭʦʩʪʠʥʛʦʚ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʥʘʛʨʫʟʢʝ.  

 

 

ʈɽɸʃʀɿɸʎʀʗ ʉʀʉʊɽʄʓ ʕʃɽʂʊʈʆʅʅʆɻʆ ʇʈʆʇʋʉʂɸ  

ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʊɽʍʅʆʃʆɻʀʀ  

ʂʆʄʇʔʖʊɽʈʅʆɻʆ ɿʈɽʅʀʗ 
 

ʉʝʢʨʝʪʦʚ ʄ.ɺ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʂʦʪʦʚ ɺ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʎʝʣʴ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʦʧʫʩʢʘ ï ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʥʘʡʤ ʦʭʨʘʥʳ, ʘ ʧʦʪʦʤʫ ʦʥʘ 

ʙʫʜʝʪ ʧʦʣʝʟʥʘ ʥʘ ʣʶʙʦʤ ʧʨʝʜʧʨʠʷʪʠʠ, ʚ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ. 

ʉʠʩʪʝʤʘ, ʩʥʘʙʞʸʥʥʘʷ ʥʝʡʨʦʩʝʪʴʶ, ʫʧʨʦʩʪʠʪ ʦʭʨʘʥʫ, ʧʦʚʳʩʠʪ 

ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʂʇʇ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʠʩʪʝʤʘ ʩʚʷʟʘʥʥʘʷ ʩ 

ʩʝʨʚʝʨʦʤ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʥʝʟʘʚʠʩʠʤʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʫʜʦʙʥʦʝ 

ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʠ ʙʦʣʝʝ ʙʳʩʪʨʫʶ ʦʙʨʘʙʦʪʢʫ ʠʭ. 

ɺʝʩʴ ʬʫʥʢʮʠʦʥʘʣ ʨʘʟʨʘʙʦʪʢʠ, ʨʘʟʜʝʣʸʥ ʥʘ ʜʚʘ ʙʣʦʢʘ, ʧʝʨʚʳʡ 

ʙʣʦʢ ʩʘʤʘ ʥʝʡʨʦʩʝʪʴ, ʦʥʘ ʧʦʟʚʦʣʷʪ ʥʘʭʦʜʠʪʴ ʥʘ ʧʨʷʤʦʡ ʚʠʜʝʦ 

ʪʨʘʥʩʣʷʮʠʠ ʣʠʮʦ ʯʝʣʦʚʝʢʘ, ʠʥʠʮʠʘʣʠʟʘʮʠʶ ʝʛʦ ʣʠʮʘ ʩ ʜʘʣʴʥʝʡʰʠʤ 

ʥʘʭʦʞʜʝʥʠʝʤ ʝʛʦ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʚʪʦʨʦʡ ʙʣʦʢ ʵʪʦ ʩʝʨʚʝʨ ʠ ʢʣʠʝʥʪ, 

ʥʘ ʩʝʨʚʝʨʝ ʭʨʘʥʠʪʩʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʣʠʝʥʪ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʩʝʨʚʝʨʦʤ. 

ʃʦʛʠʢʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʥ, ʚʦ ʚʨʝʤʷ 

ʦʪʩʫʪʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʚ ʢʘʜʨʝ, ʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚ-

ʣʝʥʠʝ ʥʦʚʳʭ ʣʠʮ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʠ ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʠʭ ʠ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʝ ʚ ʪʠʧ ʜʘʥʥʳʭ ʬʦʨʤʘʪʘ PandasArray. 

ʃʦʛʠʢʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1, ʪʘʤ ʧʦʢʘ-

ʟʘʥ ʧʦʣʥʳʡ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. 
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ʈʠʩ. 1. ʃʦʛʠʢʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ 

ɺʳʚʦʜ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʚʳʰʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʦʥʦʤʠʠ ʥʘ ʥʘʡʤʝ ʩʦʪʨʫʜʥʠʢʦʚ ʦʭ-

ʨʘʥʳ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʙʠʙʣʠʦʪʝʢʠ OpenCV2 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ:https://docs.opencv.org/masters/d6/d00/tutorial_py_root.html 
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ʈɸɿʈɸɹʆʊʂɸ RPG ʀɻʈʓ ɺ UNREAL  ENGINE 
 
 

ʋʣʘʥʠʥ ʀ. ɺ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ɿʷʙʣʠʮʝʚʘ ʆ. ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʨʘʟʨʘʙʦʪʘʪʴ ʙʦʣʴʰʦʡ ʧʨʦʝʢʪ çRPG ʠʛʨʫ ʩ ʦʪ-

ʢʨʳʪʳʤ ʤʠʨʦʤè. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ. 

¶ ʇʦʟʥʘʢʦʤʠʪʩʷ ʩ ʜʚʠʞʢʦʤ Unreal engine; 

¶ ʅʘʫʯʠʪʴʩʷ ʚʠʟʫʘʣʴʥʦʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ (ʠʣʠ ʤʝʪʘ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʶ); 

¶ ʉʜʝʣʘʪʴ ʤʘʢʩʠʤʫʤ ʦʪ ʠʛʨʳ ʟʘ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʚʨʝʤʝʥʠ; 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʙʳʣ ʨʘʟʙʠʪ ʥʘ 3 ʩʠʩʪʝʤʳ ʠ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʦ-

ʥʝʥʪ. 

1 ʉʠʩʪʝʤʘ ʠʥʚʝʥʪʘʨʷ. 
 

ʉʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʚʠʜʞʝʪʦʚ ʦʪʦʙʨʘʞʘʶʱʠʝ:  

¶ ʚʝʱʠ ʠʥʚʝʥʪʘʨʷ; 

¶ ʦʜʝʞʜʘ ʧʝʨʩʦʥʘʞʘ; 

¶ ʛʦʨʷʯʠʝ ʢʣʘʚʠʰʠ; 

ʊʘʢʞʝ ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʧʦʜʩʠʩʪʝʤʳ, ʪʘʢʠʝ ʢʘʢ ʩʠʩ-

ʪʝʤʘ ʢʨʘʬʪʘ. ʅʫ ʠ ʩʘʤʦ ʩʦʙʦʡ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʣʦʛʠʢʫ. ʇʝʨʝʪʘʩ-

ʢʠʚʘʥʠʝ ʦʙʲʝʢʪʦʚ, ʧʦʣʦʞʠʪʴ ʚ ʠʥʚʝʥʪʘʨʴ, ʚʳʢʠʜʳʚʘʪʴ ʠʟ ʠʥʚʝʥʪʘʨʷ 

ʠ ʪʜ. ʉʠʩʪʝʤʘ ʠʥʚʝʥʪʘʨʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

2. ʉʠʩʪʝʤʘ ʢʚʝʩʪʦʚ.  
 

ɺ ʥʝʡ ʝʩʪʴ ʚʠʜʞʝʪ, ʦʪʦʙʨʘʞʘʶʱʠʡ ʟʘʜʘʯʠ, ʪʘʢ ʞʝ ʝʩʪʴ ʚʠʜ-

ʞʝʪ ʞʫʨʥʘʣ ʢʚʝʩʪʦʚ. ɺ ʥʝʤ ʩʦʜʝʨʞʠʪʩʷ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

(ʚʳʧʦʣʥʝʥʠʝ ʢʚʝʩʪʳ, ʪʝʢʫʱʠʝ, ʧʨʦʚʘʣʝʥʥʳʝ).  ʉʠʩʪʝʤʘ ʢʚʝʩʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ʈʘʟʨʘʙʦʪʘʥʳ 3 ʪʠʧʘ ʢʚʝʩʪʦʚ: 

¶ ʫʙʠʪʴ ʚʨʘʛʦʚ 

¶ ʥʘʡʪʠ ʧʨʝʜʤʝʪ 

¶ ʧʦʛʦʚʦʨʠʪʴ ʩ NPC 
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ʈʠʩ.1. ʉʠʩʪʝʤʘ ʢʚʝʩʪʦʚ  

3. ʉʠʩʪʝʤʘ ʩʦʭʨʘʥʝʥʠʡ. 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʪʚʝʯʘʝʪ ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʠ ʟʘʛʨʫʟʢʫ ʠʛʨʳ. ʀʟ 

ʚʩʝʭ ʜʘʥʥʳʭ, ʩʦʭʨʘʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ. 

¶ ʜʘʥʥʳʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʩʠʩʪʝʤʝ ʠʥʚʝʥʪʘʨʷ.  

(ʢʘʢʠʝ ʧʨʝʜʤʝʪʳ, ʝʩʪʴ ʫ ʧʝʨʩʦʥʘʞʘ, ʪʦ ʯʪʦ ʦʜʝʪʦ ʥʘ ʧʝʨʩʦʥʘʞʝ ʠ ʜʨ) 

¶ ʜʘʥʥʳʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʝʨʩʦʥʘʞʫ  

(ʟʜʦʨʦʚʴʝ, ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ, ʫʨʦʥ, ʧʦʟʠʮʠʷ  ʠ ʜʨ) 

ʆʧʠʩʘʥʥʦʝ ʚʳʰʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩ.2. ʉʠʩʪʝʤʘ ʠʥʚʝʥʪʘʨʷ 
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ʊʘʢʞʝ ʧʨʦʨʘʙʦʪʘʥʳ ʪʘʢʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʘʢ ʧʝʨʩʦʥʘʞ, NPC, 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʝʱʠ, ʚʨʘʛʠ. 

ʇʨʠʤʝʨ ʚʠʜʞʝʪʦʚ ʜʣʷ ʠʛʨʦʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
 

 

ʈʠʩ.3. ɺʠʜʞʝʪʳ ʧʝʨʩʦʥʘʞʘ 
 

 

ʈɸɿʈɸɹʆʊʂɸ ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ 

 ʋʉʊʈʆʁʉʊɺɸʄʀ ɸɺʊʆʄʆɹʀʃʗ 
 

 

ʌʝʜʦʨʦʚ ɼ.ʄ., ʩʪʫʜ.; 

 ʨʫʢʦʚʦʜʠʪʝʣʴ ʂʦʪʦʚ ɺ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʫʩʪ-

ʨʦʡʩʪʚʘʤʠ ʘʚʪʦʤʦʙʠʣʷ, ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʢʦʤʬʦʨʪʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʜʦʨʦʛʘʭ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ 2-ʭ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ï 

ESP 8266 [1] ï ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʩʦʟʜʘʥʠʝ ʣʦʢʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ, ʨʘʙʦ-

ʪʘʶʱʝʛʦ ʧʦ ʩʝʪʠ Wi-Fi. ʇʦʜʢʣʶʯʠʪʴʩʷ ʢ ʩʝʨʚʝʨʫ ʤʦʞʥʦ ʩ ʣʶʙʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʩ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʳʤ ʙʨʘʫʟʝʨʦʤ ʠ ʤʦʜʫʣʝʤ Wi-Fi. ʊʘʢ-

ʞʝ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʠ ESP 8266 ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʦʙʥʦʚʣʝʥʠʡ ʚ 

ʨʝʞʠʤʝ OTA ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʩʠʩʪʝʤʳ ʚ ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʚʪʦʨʦʛʦ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ï AtMega 2560 

[2] ï ʨʘʩʰʠʨʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʘ ESP 8266, ʪʘʢʞʝ AtMega 2560 ʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚ ʢ ʩʢʘʯʢʘʤ ʥʘʧʨʷʞʝʥʠʷ ʙʦʨʪʦʚʦʡ ʩʝʪʠ ʘʚʪʦʤʦʙʠʣʷ, ʦʙʝʩ-

ʧʝʯʠʚʘʷ ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ: 



160 
 

1. ʇʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʩʧʠʜʦʤʝʪʨʘ, ʪʘʭʦʤʝʪʨʘ ʠ ʦʜʦʤʝʪʨʘ ʩ 

ʰʪʘʪʥʦʛʦ ʕɹʋ ʘʚʪʦʤʦʙʠʣʷ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʘʜʘʧʪʝʨʘ 

ELM 327 ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʨʫʠʟ ʢʦʥ-

ʪʨʦʣʝʤ. 
2. ʉʠʩʪʝʤʘ ʢʨʫʠʟ ʢʦʥʪʨʦʣʷ ʦʩʥʦʚʘʥʘ ʥʘ ʩʝʨʚʦʧʨʠʚʦʜʝ, ʦʥ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʧʨʘʚʣʷʝʪ ʘʢʩʝʣʝʨʘʪʦʨʦʤ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʢʨʫʠʟ ʢʦʥ-
ʪʨʦʣʷ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʣʶʙʳʤ ʪʠʧʦʤ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ, ʪ.ʝ. ʩʠʩʪʝ-
ʤʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʩʧʠʜʦʤʝʪʨʘ ʠ ʪʘʭʦʤʝʪʨʘ ʚʳʯʠʩʣʷʝʪ ʫʛʦʣ 
ʧʦʚʦʨʦʪʘ ʢʘʯʘʣʢʠ ʩʝʨʚʦʧʨʠʚʦʜʘ, ʪʝʤ ʩʘʤʳʤ ʧʦʜʜʝʨʞʠʚʘʷ ʟʘʜʘʥʥʫʶ 
ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ. ʂʨʫʠʟ ʢʦʥʪʨʦʣʴ ʦʪʢʣʶʯʘʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ 
ʧʝʜʘʣʴ ʪʦʨʤʦʟʘ ʠʣʠ ʠʟ Web ʠʥʪʝʨʬʝʡʩʘ. 

3. ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ ʩ ʦʪʧʨʘʚʢʦʡ ʫʚʝʜʦʤʣʝʥʠʡ 
ʧʦ SMS. 

ʈʝʘʣʠʟʦʚʘʥʥʳʝ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ: 
1. ʋʧʨʘʚʣʝʥʠʝ ʟʘʤʢʦʤ ʟʘʞʠʛʘʥʠʷ. 
2. Web-ʠʥʪʝʨʬʝʡʩ ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʘʩʪʨʦʝʢ. 
3. ʉʠʩʪʝʤʘ ʙʝʩʢʣʶʯʝʚʦʛʦ ʜʦʩʪʫʧʘ RFID, Wi-Fi (ʫʧʨʘʚʣʝʥʠʝ 

ʮʝʥʪʨʘʣʴʥʳʤ ʟʘʤʢʦʤ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʜʦʚʦʜʯʠʢʘʤʠ ʩʪʝʢʦʣ). 
4. ʇʦʣʫʯʝʥʠʝ OTA ʦʙʥʦʚʣʝʥʠʡ. 
5. ʇʦʣʫʯʝʥʠʝ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʜʘʥʥʳʭ ʩ ʜʘʪʯʠʢʘ DHT-11 ï 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʚʥʫʪʨʠ ʩʘʣʦʥʘ ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ ʟʦʥ ʢʦʤ-
ʬʦʨʪʥʦʩʪʠ. 

 

 
 

ʈʠʩ. 1. ʉʚʷʟʢʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ESP 8266 & AtMega 2560 
 



161 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1) ESP8266EX Datasheet// ʉʘʡʪ www.espressif.com 

(https://www.espressif.com/sites/default/files/documentation/0a-

esp8266ex_datasheet_en.pdf) ʇʨʦʩʤʦʪʨʝʥʦ:11.12.2020. 

2) ATMEGA 2560 Datasheet// ʉʘʡʪ ww1.microchip.com 

(https://ww1.microchip.com/downloads/en/devicedoc/atmel-2549-8-bit-

avr-microcontroller-atmega640-1280-1281-2560-2561_datasheet.pdf) 

ʇʨʦʩʤʦʪʨʝʥʦ:11.12.2020. 

 

 

ʈɸɿʈɸɹʆʊʂɸ ʂʃʀɽʅʊʉʂʆɻʆ ʇʈʀʃʆɾɽʅʀʗ 

 ʇʆɼʉʀʉʊɽʄʓ ɸʉʆʅʀʂɸ-ʎɼʕ ɼʃʗ ʈɸɹʆʊʓ 

 ʉ ɼʆʂʋʄɽʅʊɸʄʀ 

 

ʏʠʯʠʛʠʥ ʇ.ɸ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ɿʷʙʣʠʮʝʚʘ ʆ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ.  

 

ʇʦʜʩʠʩʪʝʤʘ ɸʉʆʅʀʂɸ-ʎɼʕ (ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʵʣʝʢʪʨʦʥʠ-

ʢʠ), ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʙʦʨʘ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ (ɹɼ) 

ʠʥʞʝʥʝʨʥʳʭ ʜʘʥʥʳʭ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ (ʈʕʉ), 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʜʘʥʥʳʭ.  

ʊʘʢ ʢʘʢ ʚʩʸ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʜʩʠʩʪʝʤʦʡ ʧʨʦʠʩʭʦʜʠʪ ʚ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʝ, ʪʦ ʨʘʙʦʪʘ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʫʩʣʦʞʥʷʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʠʭʦʜʠʪʩʷ ʚʨʫʯʥʫʶ ʩʢʘʯʠʚʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʬʘʡʣʳ, ʘ ʧʦʩʣʝ, ʦʙ-

ʨʘʪʥʦ ʟʘʛʨʫʞʘʪʴ ʥʘ ʩʝʨʚʝʨ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʥʘʧʠ-

ʩʘʪʴ ʢʣʠʝʥʪʩʢʦʝ ʧʨʠʣʦʞʝʥʠʷ.  

ʎʝʣʴ ʧʨʦʛʨʘʤʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʝ ʚʩʝʭ ʥʝʦʙʭʦʜʠ-

ʤʳʭ ʦʧʝʨʘʮʠʡ ʩ ʜʦʢʫʤʝʥʪʘʤʠ, ʘ ʠʤʝʥʥʦ: ʩʢʘʯʠʚʘʥʠʝ, ʨʘʟʘʨʭʠʚʠʨʦ-

ʚʘʥʠʝ, ʘʨʭʠʚʠʨʦʚʘʥʠʝ ʠ ʟʘʛʨʫʟʢʘ ʦʙʨʘʪʥʦ, ʢʦʤʘʥʜʳ ʜʦʣʞʥʳ ʧʨʠʭʦ-

ʜʠʪʴ ʦʪ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ɸʉʆʅʀʂɸ-ʎɼʕ. 

http://www.espressif.com/
https://www.espressif.com/sites/default/files/documentation/0a-esp8266ex_datasheet_en.pdf
https://www.espressif.com/sites/default/files/documentation/0a-esp8266ex_datasheet_en.pdf
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ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʣʦʞʝʥʠʷ ʩ ʧʦʜʩʠʩʪʝʤʦʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʝʩʪʨ, ʘ ʠʤʝʥʥʦ, ʟʘʚʝʩʪʠ 

ʩʦʙʩʪʚʝʥʥʫʶ URI ʩʭʝʤʫ ñasonika://ò, ʧʦ ʦʙʨʘʱʝʥʠʶ ʢ ʢʦʪʦʨʦʡ ʙʫ-

ʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚʳʟʦʚ ʧʨʦʛʨʘʤʤʳ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʝ-

ʜʘʝʪʩʷ ʚʝʩʴ ʟʘʧʨʦʩ.  

ʌʫʥʢʮʠʦʥʘʣ ʢʣʠʝʥʪʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʜʚʝ ʯʘʩʪʠ, ʧʝʨʚʘʷ ʦʪʚʝʯʘʝʪ ʟʘ ʘʚʪʦʨʠʟʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʩʝʨʚʝʨʝ, 

ʘ ʚʪʦʨʘʷ ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʨʘʙʦʪʢʫ ʠ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʘʥʜ, ʧʨʠʰʝʜʰʠʭ 

ʦʪ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ɸʉʆʅʀʂɸ-ʎɼʕ. 

ʃʦʛʠʢʘ ʢʣʠʝʥʪʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ, ʘʚʪʦʨʠʟʘʮʠʶ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʩʝʨʚʝʨʝ ʠ ʙʘʟʦʚʳʝ ʬʫʥʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ: 

1. ʆʙʨʘʙʦʪʢʘ ʧʨʠʰʝʜʰʠʭ ʢʦʤʘʥʜ; 

2. ʆʙʱʝʥʠʝ ʩ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʴʶ ʧʦʜʩʠʩʪʝʤʳ; 

3. ʈʘʩʧʘʢʦʚʢʘ ʠ ʟʘʧʘʢʦʚʢʘ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʬʦʨʤʘʪʦʚ(.datx,.pcax,.reax,.erpx,.htmlx); 

4.    ʆʪʢʨʳʪʠʝ ʬʘʡʣʦʚ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ; 

5.   ɸʚʪʦʨʠʟʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʩʠʩʪʝʤʝ. 

ʊʘʢʞʝ ʝʩʪʴ ʥʘʙʦʨ ʢʦʤʘʥʜ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʘʚʪʦʨʠʟʘʮʠʠ, ʘ 

ʠʤʝʥʥʦ, ʨʘʩʧʘʢʦʚʢʘ ʘʨʭʠʚʦʚ ʠ ʟʘʧʘʢʦʚʢʘ, ʧʨʠʣʦʞʝʥʠʝ ʫʤʝʝʪ ʦʧʨʝ-

ʜʝʣʷʪʴ ʟʘʧʘʢʦʚʘʥʥʳʝ ʬʦʨʤʘʪʳ ʠ ʢʦʥʝʯʥʳʡ ʚ ʩʣʫʯʘʝ ʟʘʧʘʢʦʚʢʠ. ʀʭ 

ʚʳʟʦʚ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨʳ ʟʘʧʫʩʢʘ. 

ɺʳʚʦʜ. ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʢʣʠʝʥʪʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʫʧʨʦʱʘʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʜʦʢʫʤʝʥʪʘʤʠ, ʭʨʘʥʷʱʠʝʩʷ ʥʘ ʩʝʨ-

ʚʝʨʝ ʠ ʧʦʟʚʦʣʷʝʪ ʚ ʧʘʨʫ ʢʣʠʢʦʚ ʚʳʧʦʣʥʷʪʴ ʦʧʝʨʘʮʠʠ ʧʦ ʨʘʙʦʪʝ ʩ 

ʬʘʡʣʘʤʠ ʚ ʧʦʜʩʠʩʪʝʤʝ ɸʉʆʅʀʂɸ-ʎɼʕ. 
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ɸʅɸʃʀɿ ʋʉʊʆʁʏʀɺʆʉʊʀ ʀ ʂʆʈʈɽʂʎʀʗ ʉɸʈ  

ʇʆ ʏɸʉʊʆʊʅʓʄ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸʄ ʀ ʇʆ ʇʆʃʖʉɸʄ 
 

 

ɻʘʚʨʠʣʦʚ ɼ.ɼ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʈʦʞʢʦʚ ɸ.ʅ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʉɸʈ) ð ʵʪʦ ʟʘʤʢ-

ʥʫʪʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʠʥʮʠʧʝ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ (ʆʉ) ð ʫʧʨʘʚʣʝʥʠʠ ʦʙʲʝʢʪʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ 

ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʫʧʨʘʚʣʝʥʠʷ. ʊʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʆʉ ʧʨʦ-

ʠʩʭʦʜʠʪ ʠʟʤʝʨʝʥʠʝ ʠ ʩʨʘʚʥʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʦʙʲʝʢʪʘ x(t)ʩ ʟʘʜʘʥʥʳʤ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ g(t),ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʳʷʚʣʷʝʪʩʷ ʦʰʠʙʢʘ (ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ) xŮ(r) = x(t) -

 g(t), ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʩʪʠʤʫʣʦʤ ʧʨʦʮʝʩʩʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʥʘ ʝʝ ʦʩ-

ʥʦʚʝ ʬʦʨʤʠʨʫʝʪʩʷ ʨʝʛʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ y(t) [1]. 

 

 

 
 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʉɸʈ:  

1-ʫʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʥʦ ʞʝ ʟʘʜʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, 

2-W1(s)- ʫʩʠʣʠʪʝʣʴ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, 3- W2(s)-ʠʩʧʦʣʥʠʪʝʣʴʥʦʝ  

ʫʩʪʨʦʡʩʪʚʦ,  4 -W3(s)-ʢʦʨʨʝʢʪʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 
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ɺ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʥʝʧʨʝʨʳʚʥʦ ʠʜʝʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ 

ʦʙʲʝʢʪʦʤ ʠ ʨʝʛʫʣʷʪʦʨʦʤ, ʚʦʟʜʝʡʩʪʚʠʝ ʧʝʨʝʜʘʝʪʩʷ ʦʪ ʦʜʥʦʛʦ ʵʣʝ-

ʤʝʥʪʘ ʨʝʛʫʣʷʪʦʨʘ ʢ ʜʨʫʛʦʤʫ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʤʝʥʷʷ ʧʨʠ ʵʪʦʤ ʩʚʦʶ 

ʬʠʟʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʠ ʫʨʦʚʝʥʴ. ʉʬʦʨʤʠʨʦʚʘʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝ-

ʛʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦ. 

ɽʩʣʠ, ʥʘʧʨʠʤʝʨ, ʦʙʲʝʢʪ ð ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʧʨʠʚʦʜʘ ʧʦʜʘʯʠ ʵʣʝʢ-

ʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ, ʪʦ ʨʝʛʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʥʘʧʨʷʞʝʥʠʝʤ, ʧʦʜʘʚʘʝʤʳʤ ʥʘ ʝʛʦ ʷʢʦʨʴ; ʜʣʷ ʩʚʘʨʦʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʧʠʪʘʥʠʷ ʨʝʛʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ð ʵʪʦ ʪʦʢ ʠʣʠ ʥʘʧʨʷʞʝʥʠʝ, 

ʠʟʤʝʥʷʝʤʳʝ ʚ ʮʝʧʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʀʤʝʥʥʦ ʉɸʈ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʝʪ ʚʦʟʤʫʱʝʥʠʷʤ, ʢʦʤʧʝʥʩʠʨʫʝʪ, 

ʥʝʡʪʨʘʣʠʟʫʝʪ ʠʣʠ ʦʩʣʘʙʣʷʝʪ ʠʭ ʚʳʨʘʙʘʪʳʚʘʝʤʳʤʠ ʚʩʪʨʝʯʥʳʤʠ ʨʝ-

ʛʫʣʠʨʫʶʱʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʟʘʜʘʥʥʦʝ ʥʘ ʢʘʞʜʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʰʠʙʢʘ ʥʝ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ ʧʦʨʦʛʘ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ [2]. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ  
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ʄɽɼʀʎʀʅʉʂʀʁ ɼɸʊʏʀʂ ʉʆʉʊɸɺɸ  

ɹʀʅɸʈʅʆʁ ɻɸɿʆɺʆʁ ʉʄɽʉʀ 
 

ʃʝʙʝʜʝʚʘ ɺ.ʄ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʇʫʟʘʥʦʚ ɸ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

 

ɼʘʪʯʠʢ ʩʦʩʪʘʚʘ ʛʘʟʦʚʦʡ ʩʤʝʩʠ - ʵʪʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ 

ʠʣʠ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦ-

ʛʦ ʠ/ʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʛʘʟʦʚʦʡ ʩʤʝʩʠ. 

ɻʂʄ-3- ɻʘʟʦʘʥʘʣʠʟʘʪʦʨ ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʨʝʜʥʘ-

ʟʥʘʯʝʥ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʠ ʢʩʝʥʦʥʘ 

(ʣʠʙʦ N2O; He) ʚʦ ʚʜʳʭʘʝʤʦʡ ʛʘʟʦʚʦʡ ʩʤʝʩʠ ʘʧʧʘʨʘʪʦʚ ʀʅ ʠ ʀɺʃ 

ʠ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʜʚʘ ʮʠʬʨʦʚʳʭ ʪʘʙʣʦ. ʈʠʩ. 1. 

 

ʈʠʩ.1. ɺʥʝʰʥʠʡ ʚʠʜ ʧʨʠʙʦʨʘ. 

ɻʘʟʦʘʥʘʣʠʟʘʪʦʨ ʠʤʝʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʢʘʥʘʣʘ ʠʟʤʝʨʝʥʠʷ: ʢʘʥʘʣ 

ʠʟʤʝʨʝʥʠʷ ʦʙʲʸʤʥʦʡ ʜʦʣʠ ʢʠʩʣʦʨʦʜʘ ʠ ʢʘʥʘʣ ʠʟʤʝʨʝʥʠʷ ʦʙʲʸʤʥʦʡ 

ʜʦʣʠ ʚʪʦʨʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʣʠʙʦ 

ʢʩʝʥʦʥ, ʣʠʙʦ ʟʘʢʠʩʴ ʘʟʦʪʘ, ʣʠʙʦ ʛʝʣʠʡ. ʀʟʤʝʨʝʥʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʜʚʫʭ ʠʣʠ ʪʨʸʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʛʘʟʦʚ ʥʝʚʦʟʤʦʞʥʦ. ɼʣʷ ʩʥʠʞʝʥʠʷ 

ʧʦʪʝʨʴ ʢʩʝʥʦʥʘ ʚ ʘʧʧʘʨʘʪʝ ʠʥʛʘʣʷʮʠʦʥʥʦʛʦ ʥʘʨʢʦʟʘ ʧʨʝʜʫʩʤʦʪʨʝʥ 

ʢʩʝʥʦʥʦʫʣʦʚʠʪʝʣʴ, ʟʘʧʦʣʥʝʥʥʳʡ ʩʧʝʮʠʘʣʴʥʳʤ ʘʜʩʦʨʙʝʥʪʦʤ. ʇʦ 

ʤʝʨʝ ʟʘʧʦʣʥʝʥʠʷ ʫʣʦʚʠʪʝʣʷ ʢʩʝʥʦʥʦʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʜʩʦʨʙʝʨʘ 

ʩʥʠʞʘʝʪʩʷ ʠ ʯʘʩʪʴ ʢʩʝʥʦʥʘ ʥʘʯʠʥʘʝʪ ʧʦʩʪʫʧʘʪʴ ʚ ʘʪʤʦʩʬʝʨʫ. ʏʪʦʙʳ 

ʵʪʦʛʦ ʥʝ ʧʨʦʠʟʦʰʣʦ, ʛʘʟʦʘʥʘʣʠʟʘʪʦʨ ʠʤʝʝʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʢʘʥʘʣ 

https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D1%82%D1%87%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D1%82%D1%87%D0%B8%D0%BA
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ʢʦʥʪʨʦʣʷ ʧʨʦʩʢʦʢʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʩʝʥʦʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʝʪʩʷ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʢʘʥʘʣ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ.  

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʜʘʥʥʦʛʦ ʧʨʠʙʦʨʘ ʩʦʜʝʨʞʠʪ: 

- ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʇʀʇ 

- ʇʀʇ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

-ʇʀʇ ʪʝʤʧʝʨʘʪʫʨʳ 

-ɹʣʦʢ ʧʠʪʘʥʠʷ 

-ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʠʥʜʠʢʘʮʠʝʡ 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɿʫʙʢʦʚ, ʄ.ɺ.  ɼʘʪʯʠʢʠ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ʛʘʟʦʚʦʡ ʩʤʝʩʠ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʄ.ɺ. ɿʫʙʢʦʚ, ɺ.ʅ. 

ʃʦʢʪʶʭʠʥ, ɸ.ʉ. ʉʦʚʣʫʢʦʚ.- ʈʷʟʘʥʴ, 2009. - 64ʩ. 

 

ʇʈʀʄɽʅɽʅʀɽ ɼɸʊʏʀʂɸ MPU 6050  

ʅɸ ʆʉʅʆɺɽ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʄʀʂʈʆʂʆʅʊʈʆʃʃɽʈʆɺ 

ARDUINO  UNO R3 ʀ ARDUINO  NANO 

 

ʄʘʪʘʭʠʥ ɼ.ɸ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ  ʈʦʞʢʦʚ ɸ.ʅ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

 

ʄʠʢʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʛʠʨʦʩʢʦʧʳ (ʄʝʤʩ) ʚʳʧʦʣʥʷʶʪʩʷ ʧʦ ʠʥ-

ʪʝʛʨʘʣʴʥʦʡ ʤʠʢʨʦʪʝʭʥʦʣʦʛʠʠ  ʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʚ ʨʘʟʤʝʨʘʭ 

ʦʙʳʯʥʦʡ  ʀʄʉ(4ʭ4 ʤʤ) ʵʣʝʢʪʨʦʥʥʳʝ ʧʨʠʙʦʨʳ ʩʧʦʩʦʙʥʳʝ ʬʦʨʤʠ-

ʨʦʚʘʪʴ ʩʠʛʥʘʣ ʦ ʣʠʥʝʡʥʦʤ ʫʩʢʦʨʝʥʠʠ ʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ , ʧʦ 3ʤ 

ʢʦʦʨʜʠʥʘʪʘʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʂʨʦʤʝ ʪʦʛʦ ʚ ʩʦʩʪʘʚ MPU 6050 ʚʭʦʜʠʪ 3ʭ ʦʩʝʚʦʡ ʤʘʛʥʠʪʦ-

ʤʝʪʨ(ʚʳʜʝʣʠʪʴ ʥʘ ʩʣʘʡʜʝ),  ʜʘʪʯʠʢ ʚʳʩʦʪʳ ʠ  ʙʘʨʦʤʝʪʨʠʯʝʩʢʠʡ ʜʘʪ-

ʯʠʢ ʜʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʨʝʜʝʣʷʪʴ ʚʳʩʦʪʫ ʦʙʲʝʢʪʘ.   

ɺʩʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟ-

ʤʝʱʝʥʳ ʥʘ ʧʣʘʪʝ 24ʭ20ʤʤ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʚʘʪʴ ʩʠʛʥʘʣ 

ʧʦ I
2
C ʪʦ ʝʩʪʴ ʚ ʮʠʬʨʦʚʦʤ ʬʦʨʤʘʪʝ.  
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MPU 6050 ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʢʨʫʛ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ 

ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ Arduino 

Uno R3 ʠ Arduino Nano. 

ʇʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ, ʠʩʪʦʯʥʠʢʦʤ ʢʦ-

ʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʚʝʩ, ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ, ʧʦʵʪʦʤʫ ʜʣʷ ʪʠʧʘ ʢʚʘʜʨʘʢʦʧʝʪʨʘ  ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʝʝ ʢʦʤʤʫʪʠʨʦʚʘʪʴ MPU 6050 ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ Arduino 

Nano, ʢʨʦʤʝ ʪʦʛʦ ʜʘʥʥʳʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʦʙʣʘʜʘʝʪ ʚʦʟʤʦʞʥʦ-

ʩʪʴʶ ʩʦʝʜʠʥʝʥʠʷ  ʩ ʙʝʩʧʨʦʚʦʜʥʳʤ ʤʦʜʫʣʝʤ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ.  

ɺʥʫʪʨʝʥʥʝ ʄɽʄʉ ʷʚʣʷʝʪʩʷ ʤʠʢʨʦ ʵʣʝʢʪʨʦ - ʤʝʭʘʥʠʯʝʩʢʠʡ 

ʩʝʥʩʦʨ ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪ ʜʘʥʥʳʝ ʧʦ 3-ʤ ʢʦʦʨʜʠʥʘʪʘʤ, ʧʦ ʢʘʥʘ-

ʣʘʤ ʣʠʥʝʡʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʠ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ. ɺ ʩʦʩʪʘʚ ʜʘʪʯʠʢʘ 

ʚʭʦʜʠʪ: ʧʨʠʚʦʜʥʦʡ ʜʚʠʛʘʪʝʣʴ ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪ ʫʛʣʦʚʦʝ ʢʦʣʝʙʘ-

ʥʠʝ ʨʦʪʦʨʘ ʜʘʪʯʠʢʘ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʥʦʡ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʨʦʛʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦ-

ʩʪʠ ʘʢʩʝʣʝʨʦʤʝʪʨʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ʛʦʨʠʟʦʥʪʘ, ʦʧʨʝʜʝʣʝ-

ʥʳ ʩʪʘʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʜʘʪʯʠʢʘ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʠ ʘʢʩʝʣʝʨʦ-

ʤʝʪʨʦʚ, ʢʨʦʤʝ ʪʦʛʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʚʠʙʨʦʩʪʝʥʜʝ, 

ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʄʄɻ ʧʨʠʙʦʨʘ. 

ʇʨ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤ ʧʨʠʙʦʨʦʤ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʩʢʝʪ-

ʯʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʣʠ ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʠʙʦʨʘ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ.  

ʆʜʥʘʢʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʢʦʥʯʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʩʢʝʪʯ Multi  

Wii  ʢʦʪʦʨʳʡ ʧʦ ʩʫʪʠ ʜʝʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʘʥʝʣʴ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʱʝʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʢʘʥʘʣʳ 

ʣʠʥʝʡʥʦʛʦ ʫʩʢʦʨʝʥʠʷ , ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʤʘʛ-

ʥʠʪʥʳʡ ʧʦʣʶʩ (ʥʘ ʩʝʚʝʨ)ʠ ʚʳʩʦʪʳ[1], ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʠʥʪʝʨ-

ʬʝʡʩʘ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʘʥʘʣʦʛʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʢ ʜʣʷ ʚʳʰʝ 

ʧʨʠʚʝʜʸʥʥʳʭ  ʧʨʦʛʨʘʤʤ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʨʦʛʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʧʦ ʢʘʥʘʣʘʤ ʣʠʥʝʡʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ  ʠ ʚʳʩʦʪʳ .  ʇʦ 

3ʤ ʢʦʦʨʜʠʥʘʪʘʤ ʩʚʷʟʘʥʥʳʭ ʩ ʜʚʠʞʫʱʠʤʩʷ ʦʙʴʝʢʪʘʤ ʢʘʢ ʪʘʥʛʘʞ, 

ʙʢʦʚʦʡ ʢʨʝʥ ʠ ʨʳʩʢʘʥʠʝ. ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ Multi  Wii  ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʜʚʠʞʫʱʠ-

ʤʠʩʷ ʤʠʢʨʦʦʙʲʝʢʪʘʤʠ ʪʘʢʠʤʠ ʢʘʢ ʢʚʘʜʨʦʢʦʧʪʝʨ,  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʨʝʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʜʘʪʯʠʢʘ GY- 

86 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʘʪ Arduino Uno ʠ Arduino Nano, ʥʦ ʦʜʥʘʢʦ 

ʧʨʠʤʝʥʝʥʠʝ ʧʣʘʪ Arduino Nano ʪʨʝʙʫʝʪ 3.3 ɺ, ʧʦ ʩʢʦʣʴʢʫ ʝʛʦ ʥʝ 

ʠʤʝʝʪʩʷ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʬʫʥʢʮʠʦʥʘʣʝ Arduino Nano. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
 

1. ʀʰʣʠʥʩʢʠʡ ɸ.ʖ. ʆʨʠʝʥʪʘʮʠʷ, ʛʠʨʦʩʢʦʧʳ ʠ ʥʘʚʠʛʘʮʠʷ. 

ʄ.: ʅʘʫʢʘ, 1976. 670 ʩ. 

 

ʉʆɿɼɸʅʀɽ ʕʃɽʂʊʈʀʏɽʉʂʆʁ ʉʍɽʄʓ  

ʇʋʃʔʉʆʂʉʀʄɽʊʈɸ ʅɸ ARDUINO  
 

ʈʘʟʫʤʦʚ ɸ.ɽ., ʩʪʫʜ.; 

 ʨʫʢʦʚʦʜʠʪʝʣʴ ɽʤʝʣʴʷʥʝʥʢʦ ɺ.ʄ., ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
 

ʇʫʣʴʩʦʢʩʠʤʝʪʨ ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʩʯʠʪʳʚʘʶʱʠʡ ʥʘʩʳʱʝʥʠʝ 

ʢʨʦʚʠ ʢʠʩʣʦʨʦʜʦʤ ʧʫʪʝʤ ʧʨʦʩʚʝʯʠʚʘʥʠʷ ʧʘʣʴʮʘ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʩʚʝ-

ʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʨʦʡʜʸʥʥʦʛʦ ʯʝʨʝʟ ʧʘʣʝʮ [1]. ɼʘʪʯʠʢ ʙʫʜʝʪ ʩʦʙ-

ʨʘʥ ʥʘ ʙʘʟʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʛʦ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ Arduino UNO. 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʦʙʨʘʥʥʦʛʦ ʜʘʪʯʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 

 

ʈʠʩ. 1 
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ɺ ʩʭʝʤʫ ʚʢʣʶʯʝʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʪʝʨʤʦʜʘʪʯʠʢ ʠ ʩʚʝʪʦʜʠʦʜ 

ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʦʰʠʙʢʠ ʠ ʫʜʦʙʩʪʚʘ ʠʥʜʠʢʘʮʠʠ. 

ʇʝʨʝʯʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʨʘʜʠʦʵʣʝʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 
 

 ʈʘʜʠʦʵʣʝʤʝʥʪ ʄʘʨʢʘ ʂʦʣʠʯʝʩʪʚʦ, 

ʰʪ 

1 ɼʘʪʯʠʢ ʧʫʣʴ-

ʩʦʢʩʤʝʪʨʠʠ 

MAX30100 1 

2 ɼʘʪʯʠʢ ʪʝʤʧʝʨʘ-

ʪʫʨʳ 

LM35 1 

3 ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ Arduino UNO 1 

4 ʉʚʝʪʦʜʠʦʜ BL-L515RGBW-CC 

 

1 

5 ʈʝʟʠʩʪʦʨ CF-25 

 

2 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. Maxim Integrated Products Inc., ʧʫʣʴʩʦʢʩʠʤʝʪʨ ʠ ʜʘʪʯʠʢ 

ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, 2014. ï ʉ. 29. 

 

ɸʈʀʌʄɽʊʀʂʆ-ʃʆɻʀʏɽʉʂʆɽ ʋʉʊʈʆʁʉʊɺʆ (ɸʃʋ) 
 

ʈʷʙʦʚ ɼ.ʉ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʈʦʞʢʦʚ ɸ.ʅ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
 

ɸʨʠʬʤʝʪʠʢʦ-ʣʦʛʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ (ɸʃʋ)ï ʵʪʦ ʦʜʠʥ ʠʟ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʮʝʩʩʦʨʘ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʣʦʛʠʯʝʩʢʦʛʦ ʠ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʥʘʯʠʥʘʷ 

ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʠ ʟʘʢʘʥʯʠʚʘʷ ʩʣʦʞʥʳʤʠ ʚʳʨʘʞʝʥʠʷʤʠ. 

 ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ɸʃʋ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʜʘʥʥʳʭ, 

ʭʨʘʥʷʱʠʭʩʷ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. ʄʠʢʨʦʩʭʝʤʘ 

ʂ155ʀʇ3 - ʯʝʪʳʨʝʭʨʘʟʨʷʜʥʦʝ, ʩʢʦʨʦʩʪʥʦʝ ɸʃʋ.  

ʆʥʦ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ, ʚʳʧʦʣʥʷʷ ʣʠʙʦ 16 ʣʦʛʠ-

ʯʝʩʢʠʭ, ʣʠʙʦ 16 ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠ-

ʤʘʣʴʥʦʛʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʣʠʥʥʳʭ ʮʠʬʨʦʚʳʭ ʩʣʦʚ ʚ 
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ʩʭʝʤʝ ɸʃʋ  ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʥʫʪʨʝʥʥʷʷ ʉʋʇ. ʅʘ ʚʭʦʜʳ ὃπ ὃσ ʧʦ-
ʜʘʝʪʩʷ ʯʝʪʳʨʝʭʨʘʟʨʷʜʥʦʝ ʩʣʦʚʦ ὃ (ʦʧʝʨʘʥʜ ὃ), ʥʘ ʚʭʦʜʳ ὄπ ὄσ - 
ʘʥʘʣʦʛʠʯʥʦʝ ʩʣʦʚʦ-ʦʧʝʨʘʥʜ ɺ. ɸʨʠʬʤʝʪʠʢʦ-ʣʦʛʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʠʤʝʝʪ ʯʝʪʳʨʝ ʚʭʦʜʘ ʚʳʙʦʨʘ SOïS3, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳ-

ʙʨʘʪʴ ς ρφ ʬʫʥʢʮʠʡ ʫʩʪʨʦʡʩʪʚʘ. ʈʝʘʣʴʥʦ ʯʠʩʣʦ ʵʪʠʭ ʬʫʥʢʮʠʡ ʚ 

2 ʨʘʟʘ ʙʦʣʴʰʝ: ʩ ʧʦʤʦʱʴʶ ʚʭʦʜʘ ʄ (mode control) ʧʝʨʝʢʣʶʯʘʶʪʩʷ 

ʨʝʞʠʤʳ ʠ ɸʃʋ ʚʳʧʦʣʥʷʝʪ ʣʠʙʦ 16 ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʣʠ-

ʙʦ ʛʝʥʝʨʠʨʫʝʪ 16 ʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ. 

ʅʘ ʚʭʦʜʝ ὅ ʧʨʠʥʠʤʘʝʪʩʷ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ ʧʝʨʝʥʦʩʘ. ʈʝʟʫʣʴ-

ʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʦʜʥʦʡ ʠʟ 32 ʚʳʙʨʘʥʥʳʭ ʬʫʥʢʮʠʡ ɸʃʋ ʧʦʷʚʣʷʝʪʩʷ 

ʥʘ ʚʳʭʦʜʘʭ Ὂπ Ὂσ. ʅʘ ʚʳʭʦʜʝ ʚʳʜʝʣʷʝʪʩʷ ʩʠʛʥʘʣ ʧʝʨʝʥʦʩʘ (ʧʦʩʣʝ 
ʯʝʪʳʨʝʭ ʨʘʟʨʷʜʦʚ). ʕʪʦʪ ʩʠʛʥʘʣ ʧʦʜʘʝʪʩʷ ʥʘ ʚʭʦʜ ὅ ʩʣʝʜʫʶʱʝʛʦ 

ɸʃʋ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʩʭʝʤ ɸʃʋ ʙʦʣʴʰʝʡ ʝʤʢʦʩʪʠ. ʄʠʢʨʦʩʭʝʤʘ 

ʠʤʝʝʪ ʪʨʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʳʭʦʜʘ: ˍ  ˏ- ʚʳʭʦʜ ʢʦʤʧʘʨʘʪʦʨʘ, 
ʦʪʦʙʨʘʞʘʶʱʠʡ ʨʘʚʝʥʩʪʚʦ ʦʧʝʨʘʥʜʦʚ, Ὃ ï ʚʳʭʦʜ ʛʝʥʝʨʘʮʠʠ ʧʝʨʝʥʦ-

ʩʘ, ὖ - ʚʳʭʦʜ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʨʝʥʦʩʘ. 

 ɽʩʣʠ ʥʘ ʚʭʦʜʝ ὓ ʥʘʧʨʷʞʝʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʟʘʧʨʝʱʘʶʪʩʷ 

ʚʩʝ ʚʥʫʪʨʝʥʥʠʝ ʧʝʨʝʥʦʩʳ, ʠ ʧʨʠʙʦʨ ʙʫʜʝʪ ʠʩʧʦʣʥʷʪʴ ʣʦʛʠʯʝʩʢʠʝ 

ʦʧʝʨʘʮʠʠ ʧʦʨʘʟʨʷʜʥʦ. ʇʨʠ ʥʘʧʨʷʞʝʥʠʠ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʥʘ ʚʭʦʜʝ ʄ 

ʧʝʨʝʥʦʩʳ ʨʘʟʨʝʰʘʶʪʩʷ, ʠ ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝ-

ʨʘʮʠʠ ʥʘʜ ʜʚʫʤʷ ʯʝʪʳʨʝʭʨʘʟʨʷʜʥʳʤʠ ʩʣʦʚʘʤʠ. ʉʠʛʥʘʣ ʧʝʨʝʥʦʩʘ ʥʘ 

ʚʳʭʦʜʝ ὅ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʢʘʞʜʦʤ ʚʭʦʜʥʦʤ ʩʠʛʥʘʣʝ ʧʝʨʝʥʦʩʘ, 

ʧʦʩʪʫʧʠʚʰʝʤ ʥʘ ʚʭʦʜ ὅ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʥʦʩʘ ʤʝʞʜʫ ʢʦʨʧʫ-

ʩʘʤʠ ɸʃʋ, ʦʙʲʝʜʠʥʷʝʤʳʤʠ ʚ ʤʥʦʛʦʨʘʟʨʷʜʥʫʶ ʩʭʝʤʫ, ʠʩʧʦʣʴʟʫʶʪ-

ʩʷ ʚʳʭʦʜʳ ὖ ʠ ὋӶ. ɼʘʥʥʳʝ, ʧʦʷʚʣʷʶʱʠʝʩʷ ʥʘ ʥʠʭ, ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʩʦ-

ʩʪʦʷʥʠʷ ʚʭʦʜʘ ʧʝʨʝʥʦʩʘ ὅ. 

ʅʘ ʚʳʭʦʜʝ ʢʦʤʧʘʨʘʪʦʨʘ, ʪ.ʝ. ʥʘ ʚʳʭʦʜʝ ʦʪʦʙʨʘʞʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪ-

ʥʦʩʪʠ ˍ  ˏʙʫʜʝʪ ʥʘʧʨʷʞʝʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʝʩʣʠ ʥʘ ʚʩʝʭ ʯʝʪʳʨʝʭ 

ʚʳʭʦʜʘʭ Ὂ ʦʢʘʟʘʣʠʩʴ ʚʳʩʦʢʠʝ ʣʦʛʠʯʝʩʢʠʝ ʫʨʦʚʥʠ. ʕʪʦʪ ʚʳʭʦʜ ʧʨʠʤʝʥʷ-

ʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʣʦʛʠʯʝʩʢʦʡ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʯʝʪʳʨʝʭʙʠʪʥʳʭ 

ʩʣʦʚ, ʝʩʣʠ ɸʃʋ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʚʳʯʠʪʘʥʠʷ [2, c.403]. 

ɺʳʭʦʜ ˍ  ˏʠʤʝʝʪ ʦʪʢʨʳʪʳʡ ʢʦʣʣʝʢʪʦʨ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʙʲʝʜʠʥʠʪʴ ʥʝʩʢʦʣʴʢʦ ʪʘʢʠʭ ʚʳʭʦʜʦʚ ʧʦ ʩʭʝʤʝ çʧʨʦʚʦʣʦʯʥʦʝ 

ʀè. ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʩʨʘʚʥʠʚʘʪʴ ʩʣʦʚʘ, ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʧʨʝ-

ʚʳʰʘʝʪ 4 ʙʠʪ. ʉʠʛʥʘʣ ʚʳʭʦʜʘ ˍ  ˏʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʤʝʩʪ-

ʥʦ ʩ ʩʠʛʥʘʣʦʤ ὅ  ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ: ˍ  ˏʠʣʠ ˍ .ˏ 

ɸʨʠʬʤʝʪʠʢʦ-ʣʦʛʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʚʳʩʦʢʠʤʠ 
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ʠʣʠ ʥʠʟʢʠʤʠ ʘʢʪʠʚʥʳʤʠ ʣʦʛʠʯʝʩʢʠʤʠ ʫʨʦʚʥʷʤʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʵʪʦʛʦ ʤʝʥʷʶʪʩʷ ʟʥʘʢʠ ʠʥʚʝʨʩʠʠ ʥʘ ʚʭʦʜʘʭ ʠ ʚʳʭʦʜʘʭ, ʘ ʪʘʢʞʝ ʧʦ-

ʣʫʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʘʙʣʠʮʳ ʩʦʦʪʚʝʪʩʪʚʠʷ ʣʦʛʠʯʝʩʢʠʭ ʠ ʘʨʠʬʤʝ-

ʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʢʦʜʘʤ ʚʳʙʦʨʘ ʬʫʥʢʮʠʠ (ʚʭʦʜʳ ὛὕɀὛσ). ɺ ʪʘʙ-

ʣʠʮʝ 1 [1] ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʜʣʷ ʘʢʪʠʚʥʳʭ ʥʠʟʢʠʭ ʫʨʦʚʥʝʡ, ʜʘʥ 

ʧʝʨʝʯʝʥʴ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʙʝʟ ʧʝʨʝʥʦʩʘ ʠ ʩ ʧʝʨʝʥʦʩʦʤ ʧʦ 

ʚʭʦʜʫ ὅ. ʆʧʝʨʘʮʠʠ ʩ ʧʝʨʝʥʦʩʦʤ ʦʪʣʠʯʘʶʪʩʷ ʥʘ ʝʜʠʥʠʮʫ. ʇʨʠ ʦʧʝ-

ʨʘʮʠʠ ˍ  ̱ʢʘʞʜʳʡ ʙʠʪ ʩʜʚʠʛʘʝʪʩʷ ʥʘ ʦʜʥʫ (ʩʪʘʨʰʫʶ) ʧʦʟʠʮʠʶ.  
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʄʠʢʨʦʩʭʝʤʳ ʂ155ʀʇ3, ʂʄ155ʀʇ3[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝ-

ʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.microshemca.ru/IP3/.-

12.03.2021 

2. ʎʠʬʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʳ  :  
ʫʯʝʙ.ʧʦʩʦʙʠʝ / ɸ.ɺ. ʄʠʢʫʰʠʥ, ɸ.ʄ.  ʉʘʞʥʝʚ., ɺ.ʀ. ʉʝʜʠʥʠʥ.- ʉʇʙ, 

ɹʍɺ-ʇʝʪʝʨʙʫʨʛ, 2010.-832.: ʠʣ.-(ʫʯʝʙʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʜʣʷ ʚʫʟʦʚ) 

 

 

ʀɿʄɽʈʀʊɽʃʔ ʄʆʑʅʆʉʊʀ 

ʋʃʔʊʈɸɿɺʋʂʆɺʆɻʆ ʀɿʃʋʏɽʅʀʗ ʀʄʋ-3 

 

ʉʘʤʦʡʣʦʚ ɸ.ɸ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʂʘʙʘʝʚʘ ʆ.ʅ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ   

ʇʨʠʙʦʨ ʀʄʋ-3 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʤʦʱʥʦʩʪʠ ʘʢʫ-

ʩʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʋɿ-ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ. 

ʇʨʠʙʦʨ ʀʄʋ-3 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʪʪʤʝʪʨ ʩ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʳʤ ʵʣʝʤʝʥʪʦʤ 1, ʚ ʚʠʜʝ ʜʝʚʷʥʦʩʪʦʛʨʘʜʫʩʥʦʛʦ ʫʛʦʣʢʦʚʦʛʦ ʨʝʬʣʝʢ-

ʪʦʨʘ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ ʫʨʘʚʥʦʚʝʰʠʚʘʶʱʠʤ ʤʦʤʝʥʪʦʤ, ʩʦʟʜʘʚʘʝʤʳʤ 

ʩʧʠʨʘʣʴʥʦʡ ʧʨʫʞʠʥʦʡ, ʨʝʛʫʣʷʪʦʨ ʤʦʤʝʥʪʘ ʢʦʪʦʨʦʡ ʩʚʷʟʘʥ ʩ ʫʢʘʟʘ-

ʪʝʣʝʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘʜ ʨʘʚʥʦʤʝʨʥʦʡ ʰʢʘʣʦʡ. ʇʨʠʙʦʨ ʠʤʝʝʪ 

ʯʝʪʳʨʝ ʩʤʝʥʥʳʭ ʚʢʣʘʜʳʰʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʠʟʣʫʯʘʪʝʣʝʡ [1]. ʈʠʩ.1. 

https://www.microshemca.ru/IP3/.-12.03.2021
https://www.microshemca.ru/IP3/.-12.03.2021
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ʈʠʩ.1. ɺʥʝʰʥʠʡ ʚʠʜ ʠʟʤʝʨʠʪʝʣʷ ʤʦʱʥʦʩʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ  

ʠʟʣʫʯʝʥʠʷ 

 

1)ʏʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ 

2)ɸʨʨʝʪʠʨ  

3)ʇʨʦʟʨʘʯʥʘʷ ʚʘʥʥʘ ʩ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ  

4)ʉʪʨʝʣʢʘ ʦʪʩʯʝʪʘ ʤʦʱʥʦʩʪʠ 

5)ʉʪʨʝʣʢʘ ʠʥʜʠʢʘʪʦʨʘ ʥʫʣʝʚʦʛʦ ʧʦʣʦʞʝʥʠʷ 

6)ʈʫʯʢʘ 

       

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʤʘ ʜʘʥʥʦʛʦ ʧʨʠʙʦʨʘ ʧʨʝʜʨʦʣʘʛʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʤʦʧʘʨʳ, ʯʘʩʪʦʪʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

ʯʘʩʪʦʪʳ, ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, ʪʦʢʦʚʦʛʦ ʨʝʟʠʩʪʦʨʘ, 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ, ʢʦʥʪʨʦʣʝʨʘ, ʘʜʘʧʪʝʨʘ ʢʣʘʚʠʘʪʫʨʳ, ʧʦʩʪʦʷʥʥʦ ʟʘʧʦ-

ʤʠʥʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʜʠʩʧʣʝʷ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ɻʆʉʊ ʈ ʄʕʂ 62127-1-2019 "ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ. ʇʘʨʘʤʝʪʨʳ ʧʦʣʝʡ ʫʣʴʪʨʘʟʚʫʢʦ-

ʚʳʭ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʪʦʜʘʤ ʠʟʤʝʨʝʥʠʡ ʠ ʩʧʦʩʦʙʘʤ ʦʧʠʩʘʥʠʷ 

ʧʦʣʝʡ ʚ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,5 ʜʦ 40 ʄɻʮ" .        
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ʋʉʊʈʆʁʉʊɺʆ ʕʃɽʂʊʈʆʂɸʈɼʀʆɻʈɸʌɸ SCHILLER  AT-1 

 

ʌʝʜʫʩʝʥʢʦ ʅ.ʆ., ʩʪʫʜ.; 

 ʨʫʢʦʚʦʜʠʪʝʣʴ  ʂʘʙʘʝʚʘ ʆ.ʅ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʕʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬ ï ʘʧʧʘʨʘʪ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʨʜʝʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʠʥʚʘʟʠʚʥʳʤ ʤʝʪʦʜʦʤ. ʇʨʠʥʮʠʧ ʝʛʦ ʜʝʡʩʪʚʠʷ ʦʩʥʦ-

ʚʘʥ ʥʘ ʬʠʢʩʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦ-

ʮʝʩʩʝ ʨʘʙʦʪʳ ʩʝʨʜʮʘ[1]. 

ʕʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬ SCHILLER CARDIOVIT AT-1 ð ʵʪʦ 3-

ʢʘʥʘʣʴʥʳʡ ʧʨʠʙʦʨ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʘʨʜʠʦʛʨʘʬʠʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʥʘ ʨʠʩ. 1. 

 
ʈʠʩ. 1. ɺʥʝʰʥʠʡ ʚʠʜ ʧʨʠʙʦʨʘ:  

1 - ʪʝʨʤʦʧʨʠʥʪʝʨ; 2 - ʢʦʨʧʫʩ; 3 - ʢʣʘʚʠʘʪʫʨʘ 

 

SCHILLER CARDIOVI T AT -1 ʩʥʘʙʞʝʥ ʩʝʪʝʚʳʤʠ, ʤʠʦʛʨʘ-

ʬʠʯʝʩʢʠʤʠ ʬʠʣʴʪʨʘʤʠ ʠ ʬʠʣʴʪʨʦʤ ʜʨʝʡʬʘ ʠʟʦʣʠʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʚʦʜ ʥʘ ʧʝʯʘʪʴ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʳ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ: ʠʥʜʠʢʘʮʠʶ ʟʘʨʷʜʘ ʙʘʪʘʨʝʠ, ʘʥʪʠʪʨʝʤʦʨʥʳʡ ʠ ʩʝʪʝ-

ʚʦʡ ʬʠʣʴʪʨʳ, ʢʦʥʪʨʦʣʴ ʦʙʨʳʚʘ ʵʣʝʢʪʨʦʜʦʚ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ, ʨʫʯ-

ʥʦʡ ʨʝʞʠʤʳ ʨʘʙʦʪʳ. 
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ɸʊ-1 ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ: - ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ; - 

ʨʫʯʥʦʡ. 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʘ ʩʦʜʝʨʞʠʪ:  

- ɻ ʣʝʢʪʨʦʜʳ, ʩʥʠʤʘʶʱʠʝ ʧʦʢʘʟʘʥʠʷ ʧʘʮʠʝʥʪʘ;  

- ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ï ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, ʢʦʪʦʨʳʡ ʫʧʨʘʚʣʷʝʪ 

ʚʩʝʡ ʨʘʙʦʪʦʡ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʘ; 

- ʫʩʪʨʦʡʩʪʚʦ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʚʳʚʦʜ ʠʥʬʦʨ-

ʤʘʮʠʠ 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ  

 

1. ɸʙʜʫʣʣʠʥ ʀ. ʐ. ʄʝʜʠʮʠʥʩʢʠʝ ʧʨʠʙʦʨʳ, ʘʧʧʘʨʘʪʳ, ʩʠʩʪʝ-

ʤʳ ʠ ʢʦʤʧʣʝʢʩʳ / ʀ. ʐ. ɸʙʜʫʣʣʠʥ, ɽ. ɸ. ʇʘʥʢʦʚʘ, ʌ. ʉ. ʐʘʨʠʬʫʣ-

ʣʠʥ; ʄ.: ʂʘʟʘʥʴ, 2011 . ï 106 ʩ. 

 
 

 

ʄɽʊʆɼʓ ʆʏʀʉʊʂʀ ɺʆɼʓ 

 

ʅʘʟʤʠʝʚʘ ɺ.ʈ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʈʦʞʢʦʚ ɸ.ʅ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

 

ɺ ʨʝʢʘʭ ʠ ʜʨʫʛʠʭ ʚʦʜʦʝʤʘʭ ʧʨʦʠʩʭʦʜʠʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʦ-

ʮʝʩʩ ʩʘʤʦʦʯʠʱʝʥʠʷ ʚʦʜʳ. ʆʜʥʘʢʦ ʦʥ ʧʨʦʪʝʢʘʝʪ ʤʝʜʣʝʥʥʦ. ʇʦʢʘ 

ʧʨʦʤʳʰʣʝʥʥʦ- ʙʳʪʦʚʳʝ ʩʙʨʦʩʳ ʙʳʣʠ ʥʝʚʝʣʠʢʠ, ʨʝʢʠ ʩʘʤʠ ʩʧʨʘʚ-

ʣʷʣʠʩʴ ʩ ʥʠʤʠ. ɺ ʥʘʰ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʚʝʢ ʚ ʩʚʷʟʠ ʩ ʨʝʟʢʠʤ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʦʪʭʦʜʦʚ ʚʦʜʦʝʤʳ ʫʞʝ ʥʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩʦ ʩʪʦʣʴ ʟʥʘʯʠʪʝʣʴ-

ʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ. ɺʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʟʚʨʝʞʠʚʘʪʴ, ʦʯʠ-

ʱʘʪʴ ʩʪʦʯʥʳʝ ʚʦʜʳ ʠ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʠʭ. 

ʆʯʠʩʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ - ʦʙʨʘʙʦʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʮʝʣʴʶ ʨʘʟʨʫ-

ʰʝʥʠʷ ʠʣʠ ʫʜʘʣʝʥʠʷ ʠʟ ʥʠʭ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ. ʆʩʚʦʙʦʞʜʝʥʠʝ ʩʪʦʯʥʳʭ 

ʚʦʜ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ - ʩʣʦʞʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. ɺ ʥʝʤ, ʢʘʢ ʠ ʚ ʣʶʙʦʤ ʜʨʫ-

ʛʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʤʝʝʪʩʷ ʩʳʨʴʝ (ʩʪʦʯʥʳʝ ʚʦʜʳ) ʠ ʛʦʪʦʚʘʷ ʧʨʦʜʫʢʮʠʷ 

(ʦʯʠʱʝʥʥʘʷ ʚʦʜʘ). ʆʯʠʩʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ - ʚʳʥʫʞʜʝʥʥʦʝ ʠ ʜʦʨʦʛʦ-

ʩʪʦʷʱʝʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʫʶ ʟʘ-

ʜʘʯʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠ 

ʧʦʷʚʣʝʥʠʝʤ ʚ ʠʭ ʩʦʩʪʘʚʝ ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ [1]. 

https://biblioclub.ru/index.php?page=book_red&id=258619
https://biblioclub.ru/index.php?page=book_red&id=258619
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ʄʝʪʦʜʳ ʦʯʠʩʪʢʠ ʚʦʜ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 2 ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ: 

ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʠ ʨʝʛʝʥʝʨʘʪʠʚʥʳʝ. 

ɺ ʦʩʥʦʚʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʣʝʞʘʪ ʧʨʦʮʝʩʩʳ ʨʘʟʨʫʰʝ-

ʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ʆʙʨʘʟʫʶʱʠʝʩʷ ʧʨʦʜʫʢʪʳ ʨʘʩʧʘʜʘ ʫʜʘ-

ʣʷʶʪʩʷ ʠʟ ʚʦʜʳ ʚ ʚʠʜʝ ʛʘʟʦʚ, ʦʩʘʜʢʦʚ ʠʣʠ ʦʩʪʘʶʪʩʷ ʚ ʚʦʜʝ, ʥʦ ʫʞʝ ʚ 

ʦʙʝʟʚʨʝʞʝʥʥʦʤ ʚʠʜʝ. 

ʈʝʛʝʥʝʨʘʪʠʚʥʳʝ ʤʝʪʦʜʳ - ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʦʯʠʩʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ, 

ʥʦ ʠ ʫʪʠʣʠʟʘʮʠʷ ʮʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʦʪʭʦʜʘʭ [2]. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1.ɻʘʚʠʯ ʀ.ʂ. ʄʝʪʦʜʳ ʦʭʨʘʥʳ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ 

ʠ ʠʩʪʦʱʝʥʠʷ.- ʄ.: ɸʛʨʦʧʨʦʤʠʟʜʘʪ, 1985. ï ʩ.226. 

2.ɾʫʢʦʚ ɸ.ʀ. ʄʝʪʦʜʳ ʦʯʠʩʪʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ 

ʚʦʜ /  ɸ.ʀ. ɾʫʢʦʚ, ʀ.ʃ. ʄʦʥʛʘʡʪ, ʀ.ɼ. ʈʦʜʟʠʣʣʝʨ ʄ.: ʉʪʨʦʡʠʟʜʘʪ, 

1987. ï ʉ. 117. 

 

ʇʈʀʄɽʅɽʅʀɽ SIMP LIGHT  VER. 4.7.5.90 FREE 

ɼʃʗ ɸʅɸʃʀɿɸ ʇʈʆʉʊɽʁʐʀʍ ʄʅɽʄʆʉʍɽʄ 

  

ʅʘʟʤʠʝʚʘ ɺ.ʈ., ʇʦʩʪʨʦʤʢʠʥ ʈ.ɺ., ʩʪʫʜ.; 

 ʨʫʢʦʚʦʜʠʪʝʣʴ ʈʦʞʢʦʚ ɸ.ʅ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

 

Simp Light  - ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʩʦʟʜʘʥʥʳʡ ʜʣʷ ʧʨʦ-

ʩʪʦʛʦ ʠ ʜʦʩʪʫʧʥʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ɸʉʋʊʇ, ʩʙʦʨʘ 

ʜʘʥʥʳʭ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʇʘʢʝʪ ʩʢʘʜʘ ʩʠʩʪʝʤʳ SIMP Light ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʫʣʝʡ: 

¶ ʈʝʜʘʢʪʦʨ ʢʘʥʘʣʦʚ (ʜʣʷ ʨʘʙʦʪʳ ʩ ʆʈʉ ʩʝʨʚʝʨʘʤʠ, ʢʘʥʘ-

ʣʘʤʠ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʧʨʦʝʢʪʘʤʠ, ʘ ʪʘʢʞʝ ʩ ʦʙʱʠʤʠ ʥʘ-

ʩʪʨʦʡʢʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ SIMP Light) 

¶ ʄʦʥʠʪʦʨ (ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦ-

ʩʪʦʷʥʠʠ ʢʘʥʘʣʦʚ ʆʈʉ ʩʝʨʚʝʨʘ) 

¶ ʈʝʜʘʢʪʦʨ ʤʥʝʤʦʩʭʝʤ (ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ, ʧʦʜʢʣʶʯʝʥ-

ʥʳʭ ʢ ʆʈʉ ʩʝʨʚʝʨʫ (ʤʥʝʤʦʩʭʝʤ)) 
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¶ ʄʝʥʝʜʞʝʨ ʧʨʦʝʢʪʦʚ (ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠ-

ʤʠ ʧʨʦʝʢʪʘʤʠ SIMP Light) 

¶ ʈʝʜʘʢʪʦʨ ʩʢʨʠʧʪʦʚ (ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ 

ʚ ʧʨʦʛʨʘʤʤʥʳʝ ʩʢʨʠʧʪʳ ʚʠʨʪʫʘʣʴʥʳʭ ʢʘʥʘʣʦʚ) 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʦʥʝʥʪ çʐʣʶʟ SIMP Owen Cloud GATEè, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʤʧʘʥʠʝʡ ʆɺɽʅ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʪʨʷ-

ʩʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦ-

ʢʦʚ scada-ʩʠʩʪʝʤʳ SIMP Light ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʡ ʦʙʣʘʯʥʦʛʦ ʩʝʨ-

ʚʠʩʘ OwenCloud. ʕʪʦ ʧʨʦʩʤʦʪʨ ʪʝʢʫʱʠʭ ʠ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ scada-

ʩʠʩʪʝʤʳ ʩ ʧʦʤʦʱʴʶ ʙʨʘʫʟʝʨʦʚ ʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʵʪʦ ʧʦʣʫ-

ʯʝʥʠʝ ʦʧʝʨʘʪʠʚʥʳʭ PUSH ʫʚʝʜʦʤʣʝʥʠʡ, ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʟʝʤʥʦʛʦ ʰʘʨʘ ʠ ʜʨ. [1]. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ, https://simplight.ru , ʀʥʬʦʨʤʘʮʠʦʥʥʦ 
ï ʧʦʠʩʢʦʚʘʷ ʩʠʩʪʝʤʘ.  

 
 

ʇʈʀʄɽʅɽʅʀɽ ʉʀʃʆʄʆʄɽʅʊʅʆɻʆ ɼɸʊʏʀʂɸ 

ɼʃʗ ʉɹʆʈʂʀ ʆʉɽʉʀʄʄɽʊʈʀʏʅʓʍ ɼɽʊɸʃɽʁ 
 

ʅʘʟʤʠʝʚʘ ɺ.ʈ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʂʘʙʘʝʚʘ ʆ.ʅ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʉʙʦʨʢʘ ʷʚʣʷʝʪʩʷ ʟʘʚʝʨʰʘʶʱʠʤ ʠ ʦʧʨʝʜʝʣʷʶʱʠʤ ʵʪʘʧʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘ ʢʦʪʦʨʦʤ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʨʝʟʫʣʴʪʘ-

ʪʳ ʚʩʝʭ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʵʪʘʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʬʦʨʤʠʨʫʶʪʩʷ ʦʩ-

ʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʳʭ ʠʟʜʝʣʠʡ. ʇʨʦʮʝʩʩʳ 

ʩʙʦʨʢʠ ʥʘʠʤʝʥʝʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ (ʜʦ 80 % ʦʪ ʚʩʝʛʦ ʦʙʲʝʤʘ ʩʙʦ-

ʨʦʯʥʳʭ ʨʘʙʦʪ ʚʳʧʦʣʥʷʝʪʩʷ ʚʨʫʯʥʫʶ) ʠ ʟʘʥʠʤʘʶʪ ʥʝʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʦ ʙʦʣʴʰʦʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ 

(40-70 %), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʧʨʠʛʦʥʦʯʥʳʭ ʨʘʙʦʪ.  

ɸʚʪʦʤʘʪʠʟʘʮʠʷ - ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʫʪʴ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʥʝʨʝʜʢʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦ-
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ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʙʦʨʢʠ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʦʚʳ-

ʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʳʭ ʠʟʜʝʣʠʡ.  

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʩʙʦʨʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ: ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʠʟʜʝʣʠʡ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ (ʠʥʦʛʜʘ ʚ ʜʝʩʷʪʢʠ 

ʨʘʟ); ʫʤʝʥʴʰʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʩʙʦʨʦʯʥʳʭ ʨʘʙʦʪ; ʚʳʩʚʦʙʦʞʜʝʥʠʝ 

ʨʘʙʦʯʠʭ; ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʝʡ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ 

ʨʘʩʰʠʨʷʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʙʦʨʢʠ. ʅʘ ʘʚʪʦʤʘʪʘʭ 

ʤʦʞʥʦ ʩʦʙʠʨʘʪʴ ʪʘʢʠʝ ʠʟʜʝʣʠʷ, ʩʙʦʨʢʘ ʢʦʪʦʨʳʭ ʚʨʫʯʥʫʶ ʥʝʚʦʟ-

ʤʦʞʥʘ (ʩʙʦʨʢʘ, ʥʘʧʨʠʤʝʨ, ʚ ʚʘʢʫʫʤʝ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ; ʚ ʫʩʣʦʚʠʷʭ ʪʦʢʩʠʯʥʦʡ, ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʩʨʝʜʳ ʠʣʠ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ). ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʙʦʨʢʘ ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʳʡ ʪʨʘʚʤʘʪʠʟʤ ʨʘʙʦʯʠʭ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʙʦʨʢʘ ʩʦʝʜʠʥʝʥʠʡ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ  ʤʦ-

ʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ  ʩ ʧʦʤʦʱʴʶ ʤʘʥʠʧʫʣʷʮʠʦʥʥʳʭ ʨʦʙʦʪʦʚ. 

ɽʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʜʝʡʩʪʚʫʶʱʝʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʠʣʦʤʦʤʝʥʪʥʳʡ ʜʘʪʯʠʢ, ʪʦ ʵʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʪʦʯʥʦ 

ʫʧʨʘʚʣʷʪʴ ʤʘʥʠʧʫʣʷʪʦʨʦʤ. 
 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʣʦʤʦʤʝʥʪʥʦʛʦ ʜʘʪʯʠʢʘ 
 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʉʄɼ: ʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ, ʙʦʣʴ-

ʰʦʡ ʨʝʩʫʨʩ, ʤʘʣʘʷ ʤʘʩʩʘ, ʥʝʙʦʣʴʰʠʝ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʙʦʣʴʰʘʷ 

ʞʝʩʪʢʦʩʪʴ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʩʦʙʩʪʚʝʥʥʦʡ 

ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʳ ʠ ʩʥʠʞʝʥʠʷ ʚʣʠʷʥʠʷ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ 

ʜʘʪʯʠʢʘ ʥʘ ʪʦʯʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʟʘʭʚʘʪʘ.  
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ʅʝʜʦʩʪʘʪʢʘʤʠ ʜʘʪʯʠʢʘ ʷʚʣʷʶʪʩʷ ʥʠʟʢʠʝ ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʠ ʪʦʯ-

ʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚʣʠʷʥʠʝʤ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ 

ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʩʠʣʳ [1]. 

ʇʨʠʤʝʥʝʥʠʝ ʩʠʣʦʤʦʤʝʥʪʥʳʭ ʜʘʪʯʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ 

ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ɻʦʨʠʥʝʚʩʢʠʡ ɼ.ʄ., , ʋʧʨʘʚʣʝʥʠʝ ʤʘʥʠʧʫʣʷʮʠʦʥʥʳʤʠ ʩʠʩ-

ʪʝʤʘʤʠ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʩʠʣʠʷʭ / ɼ.ʄ. ɻʦʨʠʥʝʚʩʢʠʡ, 

ɸ.ʄ.ʌʦʨʤʘʣʴʩʢʠʡ, ɸ.ʖ. ʐʥʝʡʜʝʨ // ʩʧʨʘʚʦʯʥʘʷ ʣʠʪʝʨʘʪʫʨʘ . ï

ʄʦʩʢʚʘ, ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ɺʳʧ. 1. 1994. 

 

ʄɽʊʆɼʀʂɸ ʇʈʀʄɽʅɽʅʀʗ 3D-ʇʈʀʅʊɽʈɸ  

ʇʈʀ ʉʆɿɼɸʅʀʀ ʂʆʈʉɽʊɸ ɼʃʗ ʕʃɽʂʊʈʆʂɸʈɼʀʆɻʈɸ-

ʌʀʏɽʉʂʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

 

ʏʘʧʣʠʥʩʢʠʡ ʉ.ʈ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ɽʤʝʣʴʷʥʝʥʢʦ ɺ.ʄ., ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

 

3D-ʧʝʯʘʪʴ ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚ ʤʝʜʠʮʠʥʝ. ʉ ʧʦʤʦ-

ʱʴʶ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʚʳʩʦʢʦʪʦʯʥʳʝ ʪʨʝʭ-

ʤʝʨʥʳʝ ʤʦʜʝʣʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʦʨʛʘʥʦʚ, ʘ ʪʘʢ ʞʝ ʥʝʢʦʪʦʨʳʝ ʠʤʧʣʘʥ-

ʪʘʪʳ. ʊʘʢ ʞʝ ʩ ʧʦʤʦʱʴʶ 3D- ʧʨʠʥʪʝʨʘ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʢʦʨʩʝʪ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʝʨʜʮʘ ʯʝʣʦ-

ʚʝʢʘ, ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʣʝʯʝʙʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʪʘʢ ʠ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦ-

ʚʠʷʭ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ  ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʯʘʩʪʝʡ ʢʦʨʩʝ-

ʪʘ ʩ  ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʯʝʣʦʚʝʢʘ, ʧʨʠ ʵʪʦʤ 

ʢʦʨʩʝʪ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 3-ʭ ʯʘʩʪʝʡ: ʯʘʩʪʠ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʮʝʥʪʨʘʣʴ-

ʥʫ ʁʛʨʫʜʠʥʥʫʶ ʦʙʣʘʩʪʴ  ʠ 2-ʭ ʙʦʢʦʚʳʭ ʯʘʩʪʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ 

ʮʝʥʪʨʘʤ ʩʝʨʝʜʠʥʳ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ  ʙʦʢʘ ʯʝʣʦʚʝʢʘ. [1] 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
 

1.  ʂʵʥʝʩʩʘ ʕ., ʌʦʥʜʘ ʂ., ɼʟʝʥʥʘʨʦ ʄ. ɼʦʩʪʫʧʥʘʷ 3D 

ʧʝʯʘʪʴ ʜʣʷ ʥʘʫʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ / ʇʝʨʝʚʦʜ 

ʠʟʜ. ï ʄ: ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʮʝʥʪʨ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ɸʙʜʫʩ ʉʘ-

ʣʘʤ ï ʄʎʊʌ, 2013. ï 192 ʩ.  
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ʇʈʀʄɽʅɽʅʀɽ ɸɼɼʀʊʀɺʅʓʍ ʊɽʍʅʆʃʆɻʀʁ  

ʇʈʀ ʇʈʆʀɿɺʆɼʉʊɺɽ ʕʃɽʄɽʅʊʆɺ ʇʈʀɹʆʈʅʓʍ ʉʀʉʊɽʄ 

 

ʏʘʧʣʠʥʩʢʠʡ ʉ.ʈ.  ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʂʘʙʘʝʚʘ ʆ.ʅ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ɸʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʟʘ 

ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʠʪʴ ʫʥʠʢʘʣʴʥʳʡ ʪʦʚʘʨ. ʈʘʟʚʠʪʠʝ ʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʙʫʜʫʱʝʤ ʩʪʘʥʝʪ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘ-

ʩʪʴʶ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʉ ʧʦʤʦʱʴʶ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʝʛʦʜʥʷ ʤʦʞʥʦ ʨʝʰʠʪʴ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ: 

Á ʫʩʢʦʨʝʥʠʝ ʨʘʙʦʪ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʆʂʈ; 

Á ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʦʪʨʘʙʦʪʢʝ ʤʘʢʝʪʦʚ; 

Á ʙʳʩʪʨʦʝ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʠʟʜʝʣʠʡ; 

Á ʤʝʣʢʦʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ; 

Á ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ; 

Á ʙʳʩʪʨʦʝ ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʜʝʪʘʣʝʡ; 

Á ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ; 

Á ʦʙʫʯʝʥʠʝ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ɿD-ʤʦʜʝʣʝʡ, ʧʦʩʪʨʦʝʥʠʶ ʠ ʢʦʨʨʝʢ-

ʪʠʨʦʚʢʝ STL, OBJ, 3DS ʠ ʧʨʦʯʠʭ ʬʦʨʤʘʪʦʚ ʬʘʡʣʦʚ, ʢʦʪʦʨʳʝ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʟʜʝʣʠʡ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 3D-

ʧʨʠʥʪʝʨʘʭ [1]. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ɸʣʝʢʩʘʥʜʨʦʚʘ ɺ.ɺ., ɿʘʡʮʝʚʘ ɸ.ɸ. 3D-ʪʝʭʥʦʣʦʛʠʷ // ʀʥʬʦʨ-

ʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʩʪʝʤʳ. ï 2012 ï ˉ 5 ï ʊ. 

10 ï ʉ. 61-64. 

 

 

 

 

 

 

 

 

https://3d-week.ru/oborudovanie/promyshlennyj/
https://3d-week.ru/oborudovanie/promyshlennyj/


180 
 

ʆʇʊʀʄʀɿɸʎʀʗ ʇɸʈɸʄɽʊʈʆɺ ʉʀʉʊɽʄʓ 

ɸɺʊʆʄɸʊʀʏɽʉʂʆɻʆ ʈɽɻʋʃʀʈʆɺɸʅʀʗ 

 

ʅʘʯʘʨʦʚʘ ɼ.ɸ., ɻʘʣʠʯ ʂ.ʆ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʈʦʞʢʦʚ ɸ.ʅ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

 

ʉʭʝʤʘ ʨʘʩʯʝʪʘ ʚʨʝʤʝʥʠ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ çSimInTechè ʨʘʙʦʪʘʝʪ ʚ ʩʣʝʜʫʶ-

ʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

¶ ʅʘ ʩʨʝʜʥʠʡ (ʣʦʛʠʯʝʩʢʠʡ) ʚʭʦʜʥʦʡ ʧʦʨʪ ʙʣʦʢʘ çʂʣʶʯ-3è 

(ʚʝʣʠʯʠʥʘ ʜʦʧʫʩʢʘ) ʧʦʜʘʝʪʩʷ ʤʦʜʫʣʴ ʩʠʛʥʘʣʘ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ. 

¶ ɽʩʣʠ ʵʪʦʪ ʩʠʛʥʘʣ ʙʦʣʴʰʝ ʫʩʪʘʚʢʠ (5 % ʦʪ 0.8), ʪʦ ʥʘ ʚʳʭʦʜ 

ʙʣʦʢʘ çʂʣʶʯ-3è ʧʝʨʝʜʘʝʪʩʷ ʩʠʛʥʘʣ ʩ ʪʨʝʪʴʝʛʦ (ʥʠʞʥʝʛʦ) ʚʭʦʜʥʦʛʦ 

ʧʦʨʪʘ, ʪ.ʝ. ʪʝʢʫʱʝʝ ʤʦʜʝʣʴʥʦʝ ʚʨʝʤʷ. 

¶ ɽʩʣʠ ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ (ʥʘ ʩʨʝʜʥʝʤ ʚʭʦʜʥʦʤ ʧʦʨʪʫ) 

ʤʝʥʴʰʝ ʫʩʪʘʚʢʠ, ʪʦ ʥʘ ʚʳʭʦʜ ʙʣʦʢʘ çʂʣʶʯ-3è ʧʝʨʝʜʘʝʪʩʷ ʩʠʛʥʘʣ ʩ 

ʧʝʨʚʦʛʦ (ʚʝʨʭʥʝʛʦ) ʚʭʦʜʥʦʛʦ ʧʦʨʪʘ, ʪ.ʝ. ʪʦʪ ʞʝ ʩʠʛʥʘʣ, ʥʦ ʟʘʜʝʨ-

ʞʘʥʥʳʡ ʥʘ ʦʜʠʥ ʰʘʛ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ. 

¶ ɿʘʜʝʨʞʢʫ ʥʘ ʰʘʛ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪ ʙʣʦʢ ʩ ʧʦʜ-

ʧʠʩʴʶ çɺʨʝʤʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘè (ʙʣʦʢ çɿʘʜʝʨʞʢʘ ʥʘ ʰʘʛ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʷè ʠʟ ʚʢʣʘʜʢʠ çʅʝʣʠʥʝʡʥʳʝè). 

¶  

 
 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʙʣʦʢʘ çʉʫʙʤʦʜʝʣʴè 
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ʈʠʩ. 2. ʉʭʝʤʘ ʩ ʨʘʩʯʸʪʦʤ ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

 
ʆʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʩʭʝʤʳ: ʜʚʘ ʩʠʛʥʘʣʘ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ 

ʟʥʘʯʝʥʠʷ ï çdyè, ʠ ʚʨʝʤʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ï çtppè, ʨʘʩʩʯʠʪʘʥ-

ʥʳʝ ʚ ʙʣʦʢʝ çʉʫʙʤʦʜʝʣʴè, ʫʧʘʢʦʚʳʚʘʶʪʩʷ ʚ ʚʝʢʪʦʨ ʠ ʧʝʨʝʜʘʶʪʩʷ ʚ 

ʙʣʦʢ çʆʧʪʠʤʠʟʘʪʦʨè, ʜʘʥʥʳʡ ʙʣʦʢ ʨʘʩʩʯʠʪʳʚʘʝʪ ʟʥʘʯʝʥʠʝ, ʧʝʨʝʜʘ-

ʚʘʝʤʦʝ ʚ ʩʠʛʥʘʣ çk1è, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪ ʩʚʦʡʩʪʚʦ 

çʂʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷè ʚ ʙʣʦʢʝ ʩ ʧʦʜʧʠʩʴʶ çWϛ(s)è, ʠ ʜʦʣʞʝʥ 

ʦʙʝʩʧʝʯʠʪʴ ʟʘʜʘʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʤ ʚʨʝʤʷ ʧʝʨʝ-

ʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʪʝʯʝʥʠʠ ʧʝʨʝʭʦʜʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʧʪʠʤʠʟʘʮʠʷ ʜʦʣʞʥʘ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʧʦ 

ʚʩʝʤʫ ʧʝʨʝʭʦʜʥʦʤʫ ʧʨʦʮʝʩʩʫ. 

ɹʣʦʢ çʆʧʪʠʤʠʟʘʪʦʨè ʤʦʞʝʪ ʚʳʯʠʩʣʷʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝ-

ʥʠʷ ʠ ʚʦ ʚʨʝʤʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʨʠʪʝʨʠʠ ʦʧʪʠʤʠʟʘʮʠʠ, ʨʘʩʩʯʠʪʳʚʘʝʤʳʝ ʚ ʢʘʞʜʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 
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ʈʠʩ. 3. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩ ʙʣʦʢʦʤ çʆʧʪʠʤʠʟʘʪʦʨè. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʕʣʝʢʨʦʥʥʳʡ ʨʝʩʫʨʩ ʣʦʢʘʣʴʥʦʛʦ ʜʦʩʪʫʧʘ (CD): 

https://help.simintech.ru/#nachalo_raboti/lab_rab/laboratornie_raboty_p

o_kursu_uts/optimizaciya_parametrov_sar.html 

 

 

ʇʈʆʎɽʉʉʆʈʓ CISC ʀ RISC 
 

ɸʚʪʦʥʦʤʦʚ ʆ.ʕ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʈʦʞʢʦʚ ɸ.ʅ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
 

1. ɸʨʭʠʪʝʢʪʫʨʘ ʧʨʦʮʝʩʩʦʨʦʚ CISC ʠ RISC  

1. ʇʨʦʮʝʩʩʦʨʳ ʩ CISC-ʘʨʭʠʪʝʢʪʫʨʦʡ, ʨʝʘʣʠʟʫʶʱʠʝ ʪʘʢ ʥʘ-

ʟʳʚʘʝʤʫʶ ʧʦʣʥʫʶ ʩʠʩʪʝʤʫ ʢʦʤʘʥʜ (Complicated Instruction Set 

Computer).[1] 

2. ʇʨʦʮʝʩʩʦʨʳ ʩ RISC-ʘʨʭʠʪʝʢʪʫʨʦʡ, ʨʝʘʣʠʟʫʶʱʠʝ ʩʦʢʨʘ-

ʱʝʥʥʫʶ ʩʠʩʪʝʤʫ ʢʦʤʘʥʜ (Reduced Instruction Set Computer).[2] 

2. ʇʨʝʠʤʫʱʝʩʪʚʦ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʮʝʩʩʦʨʦʚ ʩ ʘʨʭʠʪʝʢʪʫʨʦʡ 
CISC ʠʣʠ RISC? 

ʆʩʥʦʚʥʳʝ ʯʝʨʪʳ RISC-ʘʨʭʠʪʝʢʪʫʨʳ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦ ʭʘ-

ʨʘʢʪʝʨʫ ʯʝʨʪʘʤʠ CISC-ʘʨʭʠʪʝʢʪʫʨʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙ-

ʨʘʟʦʤ (ʪʘʙʣ.1).[3] 

https://help.simintech.ru/#nachalo_raboti/lab_rab/laboratornie_raboty_po_kursu_uts/optimizaciya_parametrov_sar.html
https://help.simintech.ru/#nachalo_raboti/lab_rab/laboratornie_raboty_po_kursu_uts/optimizaciya_parametrov_sar.html
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ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʝʥʠʝ CISC ʠ RISC 
 

RISC CISC 

ɸʢʮʝʥʪ ʥʘ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩ-

ʧʝʯʝʥʠʝ 

ɸʢʮʝʥʪ ʥʘ ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ 

ɼʠʟʘʡʥ ʢʵʰʘ: ʨʘʟʜʝʣʝʥʥʳʡ 

ʢʵʰ ʜʘʥʥʳʭ ʠ ʢʵʰ ʠʥʩʪʨʫʢ-

ʮʠʡ. 

ɼʠʟʘʡʥ ʢʵʰʘ: ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʢʵʰ ʜʣʷ ʠʥʩʪʨʫʢʮʠʡ ʠ ʜʘʥʥʳʭ. 

ʄʥʦʛʦʙʘʡʪʦʚʳʝ ʢʦʤʘʥʜʳ ʆʜʥʦʙʘʡʪʦʚʳʝ ʢʦʤʘʥʜʳ 

ʄʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ 

ʉʣʦʞʥʳʝ ʢʦʤʘʥʜʳ ʇʨʦʩʪʳʝ ʢʦʤʘʥʜʳ 

ʆʜʥʘ ʠʣʠ ʤʝʥʝʝ ʢʦʤʘʥʜ ʟʘ 

ʦʜʠʥ ʮʠʢʣ ʧʨʦʮʝʩʩʦʨʘ 

ʅʝʩʢʦʣʴʢʦ ʢʦʤʘʥʜ ʟʘ ʦʜʠʥ ʮʠʢʣ 

ʧʨʦʮʝʩʩʦʨʘ 

ʊʨʘʜʠʮʠʦʥʥʦ ʦʜʥʦ ʠʩʧʦʣʥʠ-

ʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʅʝʩʢʦʣʴʢʦ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪ-

ʨʦʡʩʪʚ 
 

ʊʘʙʣʠʮʘ 2  

ʆʩʥʦʚʥʳʝ ʯʝʨʪʳ ʘʨʭʠʪʝʢʪʫʨʳ 
 

CISC- ʘʨʭʠʪʝʢʪʫʨʘ RISC-ʘʨʭʠʪʝʢʪʫʨʘ 

ʅʝʩʢʦʣʴʢʦ (ʩʧʝʮʠʘʣʠʟʠʨʚʘʥ-

ʥʳʭ) ʨʝʛʠʩʪʨʦʚ 

ʄʥʦʛʦ ʨʝʛʠʩʪʨʦʚ ʦʙʱʝʛʦ ʥʘ-

ʟʥʘʯʝʥʠʷ 

ɼʦʩʪʫʧ ʢ ʧʘʤʷʪʠ ï ʢʘʢ ʯʘʩʪʴ 

ʢʦʤʘʥʜ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ɼʦʩʪʫʧ ʢ ʧʘʤʷʪʠ ʚʳʧʦʣʥʷʝʪʩʷ 

ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʢʦʤʘʥ-

ʜʘʤʠ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
 

1. CISC [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ½ URL: 

https://ru.wikipedia.org/wiki/CISC (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 22.03.2021). 

2. RISC [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ½ URL: 

https://ru.wikipedia.org/wiki/RISC (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 22.03.2021). 

3. ʈʘʟʥʠʮʘ ʤʝʞʜʫ RISC ʠ CISC [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ½ 

URL: https://ru.gadget-info.com/difference-between-risc (ʜʘʪʘ ʦʙʨʘ-

ʱʝʥʠʷ 22.03.2021). 

https://ru.wikipedia.org/wiki/CISC
https://ru.wikipedia.org/wiki/RISC
https://ru.gadget-info.com/difference-between-risc
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ʇʈʆɺɽɼɽʅʀɽ ʇʈʆʏʅʆʉʊʅʓʍ ʈɸʉʏɽʊʆɺ  

ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʇʆ çFEMAP V11.4.1è 
 

ʇʘʢ ɸ.ɸ.,  ʩʪʫʜ.; 

 ʨʫʢʦʚʦʜʠʪʝʣʴ ʈʦʞʢʦʚ ɸ.ʅ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
 

Femap ð ʥʝʟʘʚʠʩʠʤʳʡ ʦʪ ʉɸʇʈ ʧʨʝ- ʠ ʧʦʩʪʧʨʦʮʝʩʩʦʨ ʦʪ 

Siemens PLM Software ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʤʝʪʦ-

ʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʄʂʕ) (Finite Element Analysis ð FEA). 

Femap ʷʚʣʷʝʪʩʷ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ çʨʝʰʘ-

ʪʝʣʝʤè ð ʷʜʨʦʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʚʳʯʠʩʣʝʥʠʷ ʚ ʟʘʜʘʯʘʭ ʠʥʞʝ-

ʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ. ʇʨʝ- ʠ ʧʦʩʪʧʨʦʮʝʩʩʦʨ Femap ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʟ-

ʜʘʥʠʝ, ʠʤʧʦʨʪ, ʠʜʝʘʣʠʟʘʮʠʶ ʛʝʦʤʝʪʨʠʠ, ʘʧʧʨʦʢʩʠʤʘʮʠʶ ʛʝʦʤʝʪʨʠʠ 

ʢʦʥʝʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʚʳʙʦʨ ʨʝʰʘʪʝʣʷ ʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʉʠʩʪʝʤʘ Femap ʥʘ ʙʘʟʝ ʨʝʰʘʪʝʣʷ NX Nastran ʧʦʟʚʦʣʷʝʪ ʧʨʦ-

ʚʦʜʠʪʴ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʠ ʧʨʦʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʤʘʰʠʥ ʠ ʩʦ-

ʦʨʫʞʝʥʠʡ, ʧʦʣʫʯʘʪʴ ʨʝʰʝʥʠʝ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʥʝʣʠʥʝʡʥʳʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʜʘʯ, ʟʘʜʘʯ ʤʝʭʘʥʠʢʠ ʢʦʤʧʦʟʠʪʦʚ ʠ ʢʦʤʧʦʟʠʪʥʳʭ 

ʩʪʨʫʢʪʫʨ, ʩʪʨʦʠʪʝʣʴʥʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ, ʧʨʦʚʦʜʠʪʴ 

ʘʥʘʣʠʟ ʪʝʧʣʦʧʝʨʝʥʦʩʘ, ʧʦʣʫʯʘʪʴ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʤʝʭʘʥʠʢʠ ʞʠʜʢʦʩʪʠ 

ʠ ʛʘʟʘ, ʩʚʷʟʘʥʥʳʭ ʤʥʦʛʦʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʟʘʜʘʯ. 

ʆʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʇʆ: 

Á ʈʘʩʯʸʪ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʨʝʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ; 

Á ʀʥʪʝʛʨʘʮʠʷ ʩ NX Nastran; 

Á ʇʦʜʜʝʨʞʢʘ ʥʝʟʘʚʠʩʠʤʳʭ ʦʪ ʧʨʠʤʝʥʷʝʤʦʛʦ ʨʝʰʘʪʝʣʷ ʨʘʩʯʝ-

ʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʨʫʛʠʭ ʨʝʰʘʪʝʣʝʡ 

ʧʨʠ ʨʘʙʦʪʝ ʥʘʜ ʩʣʦʞʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ; 

Á ʉʨʝʜʩʪʚʘ ʥʘʩʪʨʦʡʢʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʯʘʩʪʦ ʧʦʚʪʦʨʷʝʤʳʭ 

ʨʘʩʯʸʪʥʳʭ ʟʘʜʘʯ; 

Á ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʦʪ Femap Express, ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʚʤʝ-

ʩʪʝ ʩ Solid Edge, ʜʦ Femap; [1]. 

 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʈʫʜʘʢʦʚ ʂ.ʅ. Femap 10.2.0. ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʠ ʢʦʥʝʯʥʦ-

ʵʣʝʤʝʥʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ. ʂ.: ʂʇʀ, 2011. ð 317 ʩ., ʠʣ. 
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ʈɸɿʈɸɹʆʊʂɸ ʉʀʉʊɽʄ ʋʇʈɸɺʃɽʅʀʗ  

ʇɽʈʀʌɽʈʀʁʅʓʄʀ ʄʆɼʋʃʗʄʀ ʅɸ ʆʊɽʏɽʉʊɺɽʅʅʆʁ  

ʕʃɽʄɽʅʊʅʆʁ ɹɸɿɽ  
 

ɸʚʪʦʥʦʤʦʚ ʆ.ʕ., ʩʪʫʜ;, 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʈʦʞʢʦʚ ɸ.ʅ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
 

ɺʳʙʦʨ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʠʣʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʥʝʢʦʪʦʨʳʤʠ ʘʩʧʝʢʪʘʤʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʪʨʝʙʫʝʪʩʷ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʠʬʝʨʠʡʥʳʡ 

ʠʥʪʝʨʬʝʡʩʥʳʭ ʢʘʥʘʣʦʚ, ʢʦʪʦʨʦʝ ʥʝ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʤʠʢʨʦʢʦʥ-

ʪʨʦʣʣʝʨ. ʀʣʠ ʪʨʝʙʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨ-

ʬʝʡʩʘ ʥʝʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, ʧʦʪʦʤʫ 

ʯʪʦ ʫ ʥʝʛʦ ʥʝ ʭʚʘʪʘʝʪ ʧʘʤʷʪʠ ʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ. ʇʨʠʩʪʫʧʘʷ ʢ ʨʘʟʨʘ-

ʙʦʪʢʝ, ʤʳ ʟʥʘʝʤ, ʯʪʦ ʧʨʦʜʫʢʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ ʩʠʣʴʥʦ ʠʟʤʝ-

ʥʠʪʴʩʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ ʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ ʙʫʜʝʪ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʢʘʢʦʡ-ʪʦ ʛʦʪʦʚʦʡ ʧʣʘʪʬʦʨʤʳ. ʊʘʢ ʫʯʪʝʤ ʟʘʧʘʩ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʠʥʪʝʨʬʝʡʩʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʙʫʜʫʱʠʭ 

ʤʦʜʠʬʠʢʘʮʠʡ ʫʩʪʨʦʡʩʪʚʘ.[1] 

ʊʘʙʣʠʮʘ 1  

ʉʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ 

 

ʅʘʠʤʝʥ. ʗʜʨʦ 

Max. 

ʯʘʩ-

ʪʦʪʘ, 

ʄɻʮ 

ʂʦʨʧʫʩ ɸʥʘʣʦʛ 
ʆʩʦʙʝʥ-

ʥʦʩʪʠ 

ɸʥʛʩʪʨʝʤ 

ʂʈ1878

ɺɽ1 

8 ʨʘʟʨʷʜʦʚ, 

RISK, "ʊʝ-

ʩʝʡ" 

8 

DIP-18 

(2104.

18-ɺ) 

? 

ʉʪʦʨʦ-

ʞʝʚʦʡ 

ʪʘʡʤʝʨ, 

ʩʯʸʪʯʠʢ 

ʚʥʝʰʥʠʭ 

ʩʦʙʳʪʠʡ 

ʠ ʙʦʣʴ-

ʰʝ ʥʠ-

ʯʝʛʦ 
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ʄʠʣʘʥʜʨ 

1986ɺɽ

91ʊ 

32 ʨʘʟʨʷʜʘ, 

ARM Cortex-

M3 

80 

4229.1

32-3 

LQFPx

x (?) 

STM32F103x 

I2C, 

2ʭSPI, 

2xCAN, 

2xUART

, 2xADC 

12 ʨʘʟ-

ʨʷʜʦʚ 16 

ʢʘʥʘʣʦʚ, 

2xDAC 

12 ʨʘʟ-

ʨʷʜʦʚ 

ʅʀʀʕʊ 

1887ɺɽ

3ʊ 

16-ʙʠʪ RISC, 

ʥʘ ʙʘʟʝ ʣʠ-

ʮʝʥʟʠʨʦʚʘʥ-

ʥʦʛʦ ʷʜʨʘ 

C166SV1.2 

40 
4247.1

44-1 

ʅʘ ʙʘʟʝ ʣʠ-

ʮʝʥʟʠʨʦʚʘʥ-

ʥʦʛʦ ʷʜʨʘ 

C166SV1.2 

Twin 

CAN, 

I2C, 

ʐʀʄ, 

16-

ʢʘʥʘʣʴ-

ʥʳʡ 

8/10-

ʨʘʟʨʷʜ-

ʥʳʡ 

ɸʎʇ 
 

ɺʳʙʦʨ ʢʦʥʢʨʝʪʥʦʛʦ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ: ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʙʳʩʪ-

ʨʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʦʙʨʘʙʦʪʢʠ ʚʩʝʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʦʤʘʥʜ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʚʦʜʳ, ʪʦʯʥʦʩʪʴʶ ʥʝʦʙʭʦʜʠʤʳʭ ʚʳ-

ʯʠʩʣʝʥʠʡ (ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ), ʚʦʟʤʦʞ-

ʥʦʩʪʴʶ ʨʝʢʦʥʬʠʛʫʨʘʪʠʚʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʨʘʙʦʪʳ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 

ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʣʦʛʠʯʝʩʢʠʭ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤ, ʦʙʲʝʜʠʥʝʥʠʝʤ  ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʚ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʳʝ ʩʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʪ. ʜ.[2] 
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ʇʈʀʄɽʅɽʅʀɽ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ 

çSCILABè ɼʃʗ ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

 ɼʀʅɸʄʀʏɽʉʂʀʍ ʉʀʉʊɽʄ 
 

 

ɿʘʡʮʝʚʘ ʇ.ʆ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʈʦʞʢʦʚ ɸ.ʅ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ  

 

Scilab  ð ʧʘʢʝʪ ʧʨʠʢʣʘʜʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ, ʧʨʝ-

ʜʦʩʪʘʚʣʷʶʱʠʡ ʦʪʢʨʳʪʦʝ ʦʢʨʫʞʝʥʠʝ ʜʣʷ ʠʥʞʝʥʝʨʥʳʭ (ʪʝʭʥʠʯʝ-

ʩʢʠʭ) ʠ ʥʘʫʯʥʳʭ ʨʘʩʯʸʪʦʚ. ʕʪʦ ʩʘʤʘʷ ʧʦʣʥʘʷ ʦʙʱʝʜʦʩʪʫʧʥʘʷ ʘʣʴ-

ʪʝʨʥʘʪʠʚʘ Matlab-Simulink. 

Scilab ʷʚʣʷʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʯʠʩʣʦʚʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʢʘʢ 

ʠ Excel, GNU Octave, Matlab. 

Scilab ʷʚʣʷʝʪʩʷ ʤʘʪʨʠʮʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʘʥʘ-

ʣʠʟʘ, ʢʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʦʪʢʨʳʪʘʷ ʩʨʝʜʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʦʟʜʘʚʘʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʬʫʥʢʮʠʠ ʠ 

ʙʠʙʣʠʦʪʝʢʠ. 

ɺ ʩʦʩʪʘʚ ʧʘʢʝʪʘ Scilab ʚʢʣʶʯʝʥ ʨʝʜʘʢʪʦʨ Xcos, ʙʣʦʢ ʜʣʷ ʛʨʘ-

ʬʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ,    ʧʝʨʝʚʦʜʯʠʢ, ʙʠʙʣʠʦʪʝʢʠ ʬʫʥʢʮʠʡ 

(ʧʨʦʮʝʜʫʨʳ, ʤʘʢʨʦʩʳ).  ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʤʘʪʨʠʯʥʳʝ ʤʘʥʠ-

ʧʫʣʷʮʠʠ, 2D/3D ʯʝʨʯʝʥʠʝ, ʘʥʠʤʘʮʠʠ ʚ ʬʦʨʤʝ ʫʜʦʙʥʦʡ ʜʣʷ ʨʷʜʦʚʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. [1] 

ʍʦʪʷ, Matlab-Simulink ʧʨʝʚʦʩʭʦʜʠʪ Scilab ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʦʜ-

ʥʘʢʦ ʣʠʮʝʥʟʠʦʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ Matlab ʦʛʨʘʥʠʯʝʥʦ ʠʟ-ʟʘ ʚʳʩʦ-

ʢʦʡ ʩʪʦʠʤʦʩʪʠ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
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ʇʀɼ-ʋʇʈɸɺʃɽʅʀɽ ɹɽʉʂʆʃɽʂʊʆʈʅʓʄ ɼɺʀɻɸʊɽʃɽʄ 

 

ʂʫʯʠʥ ɸ.ɸ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʉʠʤʘʢʦʚ ɸ.ʃ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

 

ɹʝʩʢʦʣʣʝʢʪʦʨʥʳʡ ʜʚʠʛʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʵʣʝʢ-

ʪʨʦʜʚʠʛʘʪʝʣʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (ʕɼʇʊ). ɻʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ ʙʝʩ-

ʢʦʣʣʝʢʪʦʨʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (ɹɼʇʊ) ʦʪ ʢʣʘʩʩʠʯʝʩʢʦ-

ʛʦ ʕɼʇʊ ʷʚʣʷʝʪʩʷ ʟʘʤʝʥʘ ʱʸʪʦʯʥʦ-ʢʦʣʣʝʢʪʦʨʥʦʛʦ ʫʟʣʘ (ʑʂʋ) ʥʘ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ ʢʦʤʤʫʪʘʪʦʨ, ʧʝʨʝʢʣʶʯʘʝʤʳʤ ʩʦʛʣʘʩʥʦ ʧʦʣʦ-

ʞʝʥʠʶ ʨʦʪʦʨʘ [1]. ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞ-

ʥʦʩʪʴ ʙʝʩʢʦʣʣʝʢʪʦʨʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʫʪʝʤ ʠʟʙʘʚʣʝʥʠʷ ʝʛʦ ʦʪ ʪʘʢʠʭ 

ʥʝʜʦʩʪʘʪʢʦʚ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʕɼʇʊ, ʢʘʢ ʠʩʢʨʝʥʠʝ, ʧʦʤʝʭʠ, ʠʟʥʦʩ ʱʸ-

ʪʦʢ [2]. ɹʝʩʢʦʣʣʝʢʪʦʨʥʳʡ ʜʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʷʚʣʷʝʪʩʷ ʩʦ-

ʯʝʪʘʥʠʝʤ ʥʘʜʸʞʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʳ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʩ 

ʭʦʨʦʰʝʡ ʫʧʨʘʚʣʷʝʤʦʩʪʴʶ ʵʣʝʢʪʨʦʤʘʰʠʥʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ.      

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʝʩʢʦʣʣʝʢʪʦʨʥʦʛʦ ʪʨʝʭʬʘʟʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʩʠʩʪʝʤʦʡ ʜʠʬʬʝʨʝʥʮʠ-

ʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ: 

ừ
ỬỬ
Ừ

ỬỬ
ứ

Ὥ Ὥ Ὥ π

Ὕ
ρ


ὉὭ ὉὭ ὉὭ

ὐ ὄ Ὕ Ὕ
Ὗ
Ὗ
Ὗ

Ὑ π π
π Ὑ π
π π Ὑ

Ὥ
Ὥ
Ὥ

ὒ ὓ π π
π ὒ ὓ π
π π ὒ ὓ

ὴ

Ὥ
Ὥ
Ὥ

Ὁ
Ὁ
Ὁ

 

ʛʜʝ:ὭȟὭȟὭ  ʪʦʢ ʜʣʷ ʪʨʝʭ ʬʘʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

Ὕ  ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ; 

  ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ; 

ὉȟὉȟὉ  ʦʙʨʘʪʥʘʷ ʕɼʉ ʜʣʷ ʪʨʝʭ ʬʘʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

ὐ  ʠʥʝʨʮʠʷ ʨʦʪʦʨʘ; 

http://docs.altlinux.org/books/2008/altlibrary-scilab-20090409.pdf
http://docs.altlinux.org/books/2008/altlibrary-scilab-20090409.pdf
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ὄ  ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ (ʢʦʵʬʬʠʮʠʝʥʪ 

ʪʨʝʥʠʷ) ʨʦʪʦʨʘ; 

Ὕ  ʤʦʤʝʥʪ ʧʨʠʚʝʜʝʥʥʦʡ ʢ ʨʦʪʦʨʫ ʥʘʛʨʫʟʢʠ; 

ὟȟὟȟὟ  ʬʘʟʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʪʨʝʭ ʬʘʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

Ὑ  ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʜʥʦʡ ʬʘʟʳ; 

ὒ   ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʦʜʥʦʡ ʬʘʟʳ; 

ὓ  ʚʟʘʠʤʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʤʝʞʜʫ ʜʚʫʤʷ ʬʘʟʘʤʠ. 

 

ɹʘʟʦʚʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ 

ɹɼʇʊ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʠ ʫʧʨʘʚʣʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʠʤ ʕɼʇʊ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘ, ʚʳʭʦʜʥʦʝ ʫʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪ-

ʚʠʝ ʢʦʪʦʨʦʛʦ ʩʢʣʘʜʳʚʘʝʪʩʷ ʩʦʛʣʘʩʥʦ ʪʨʝʤ ʫʧʨʘʚʣʷʶʱʠʤ ʢʘʥʘʣʘʤ: 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʤʫ, ʠʥʪʝʛʨʘʣʴʥʦʤʫ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤʫ ʢʘʥʘ-

ʣʘʤ ʫʧʨʘʚʣʝʥʠʷ [3].  ʋʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʪʠʧʦʚʦʛʦ ʇʀɼ-

ʨʝʛʫʣʷʪʦʨʘ ʦʧʠʩʳʚʘʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

όὸ ὑὩὸ ὑ Ὡὸ Ὠὸὑ
ὨὩὸ

Ὠὸ
 

ʛʜʝ: 

όὸ  ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ; 

Ὡὸ  ʦʰʠʙʢʘ ʫʧʨʘʚʣʝʥʠʷ; 

ὑ  ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʢʘʥʘʣʘ 

ʫʧʨʘʚʣʝʥʠʷ; 

ὑ  ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʫʧʨʘʚʣʝ-

ʥʠʷ; 

ὑ  ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʢʘʥʘʣʘ 

ʫʧʨʘʚʣʝʥʠʷ. 

 

 ʇʫʪʝʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʚʝʜʝʤ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ɹɼʇʊ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʀɼ-

ʨʝʛʫʣʷʪʦʨʘ. ɺ ʢʘʯʝʩʪʚʝ ʟʘʜʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʫʝʤ ʩʪʫʧʝʥ-

ʯʘʪʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦʝ 3000 ʦʙ/ʤʠʥ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʤʦ-

ʜʝʣʴ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. ɻʨʘʬʠʢ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʩʢʦʨʦ-

ʩʪʠ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ɹɼʇʊ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 2.   
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ʈʠʩ. 1. ʂʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ɹɼʇʊ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘ  
 

 
 

ʈʠʩ. 2. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ɹɼʇʊ ʧʨʠ ʦʪʨʘʙʦʪʢʝ 

 ʩʪʫʧʝʥʯʘʪʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ   

 

ʇʀɼ-ʨʝʛʫʣʷʪʦʨ ʧʦʟʚʦʣʠʣ ʧʦʣʫʯʠʪʴ ʧʨʠʝʤʣʝʤʳʡ ʧʝʨʝʭʦʜʥʳʡ 

ʧʨʦʮʝʩʩ (ʨʠʩ. 2.) ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ɹɼʇʊ. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ɺʝʥʪʠʣʴʥʳʡ ʜʚʠʛʘʪʝʣ ɹ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

https://ru.wikipedia.org/wiki/ɺʝʥʪʠʣʴʥʳʡ_ʜʚʠʛʘʪʝʣʴ (ʜʘʪʘ ʦʙʨʘʱʝ-

ʥʠʷ 24.02.2020). 

2. ʉʘʤʦʭʚʘʣʦʚ, ɼ.ɺ. ʕʣʝʢʪʨʦʧʨʠʚʦʜ ʩ ʩʠʥʭʨʦʥʥʳʤ ʜʚʠʛʘʪʝ-

ʣʝʤ. ï Lambert Academic Publishing 2012 ï 200 ʩ. 

3. ɻʘʚʨʠʣʦʚ, ʉ. ɺ., ʋʧʨʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʥʘ ʦʩʥʦʚʝ 

ʙʝʩʢʦʣʣʝʢʪʦʨʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩ ʧʦʩʪʦʷʥʥʳʤʠ / ʉ.ɺ. ɻʘʚʨʠʣʦʚ, ɼ.ʊ. 

ɿʘʥʛ, ʅ.ɼ. ʊʭʘʥʴ // ʀʟʚʝʩʪʠʷ ʉʘʥʢʪ - ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚ. 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʃʕʊʀ. ï 2016 ï ʊ. 8 ï ʉ. 53-62.  

 

ʆʇʊʀʄʀɿɸʎʀʗ ʃʆɻʀʉʊʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ ɺ 

ʎɽʍɽ ʂʈʋʇʅʆʁ ɻʆʈʗʏɽʁ ʐʊɸʄʇʆɺʂʀ 

ʃʝʛʢʦʚʘ ɽ.ɸ., ʩʪʫʜ.; 

 ʨʫʢʦʚʦʜʠʪʝʣʴ ʂʫʟʥʝʮʦʚʘ ʉ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ  
  

ʆʧʪʠʤʠʟʘʮʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʤʦʛʘʝʪ ʩʥʠʟʠʪʴ ʠʟ-

ʜʝʨʞʢʠ ʠ ʫʩʢʦʨʠʪʴ ʧʝʨʝʤʝʱʝʥʠʝ ʟʘʛʦʪʦʚʦʢ ʤʝʞʜʫ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, 

ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʦʩʪʴ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʠ ʩʦ-

ʢʨʘʱʘʝʪ ʟʘʛʨʫʟʢʫ ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [1].  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

       1. ʈʘʩʩʯʠʪʘʪʴ ʪʝʢʫʱʫʶ ʟʘʛʨʫʟʢʫ ʤʦʩʪʦʚʳʭ ʢʨʘʥʦʚ ʠ ʘʚʪʦ-

ʧʦʛʨʫʟʯʠʢʦʚ ʚ ʮʝʭʝ; 

       2. ʉʦʢʨʘʪʠʪʴ ʟʘʛʨʫʟʢʫ ʤʦʩʪʦʚʳʭ ʢʨʘʥʦʚ; 

       3. ʉʦʩʪʘʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʤʘʨʰʨʫʪ ʜʚʠʞʝʥʠʷ ʘʚʪʦʧʦ-

ʛʨʫʟʯʠʢʦʚ ʚ ʮʝʭʝ. 

ʀʩʭʦʜʷ ʠʟ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʯʝʪʳʨʝ 

ʚʘʨʠʘʥʪʘ ʨʝʰʝʥʠʷ: 

1. ʄʦʜʝʨʥʠʟʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

2. ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʝʚ 

3. ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

4. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 
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ʈʠʩ.1 ʇʨʠʤʝʨ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

 

1. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʨʘʩʯʸʪʦʚ ʙʳʣ ʚʳʯʠʩʣʝʥ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʣʴʢʦ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʤʦʩʪʦʚʳʭ ʢʨʘʥʦʚ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʚʝʥ 0,92, ʯʪʦ ʙʣʠʟʢʦ ʢ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʘʛʨʫʟʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʛʨʫʟ-

ʯʠʢʦʚ ʩʦʚʤʝʩʪʥʦ ʩ ʢʨʘʥʘʤʠ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʫʤʝʥʴʰʝʥʠʷ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘ ʟʘʛʨʫʟʢʠ ʜʦ 0,52. 

2. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʤʦʩʪʦʚʳʝ ʢʨʘʥʳ ʧʨʝʜʣʘʛʘ-

ʝʪʩʷ ʧʝʨʝʚʝʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʘ ʧʨʦʛʨʘʤʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʚʥʝ-

ʜʨʠʪʴ ɸʉʋ ʊʇ ʜʣʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪ-

ʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

3.  ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳ ʤʘʨʰʨʫʪʦʤ ʜʣʷ ʜʚʠʞʝʥʠʷ ʧʦʛʨʫʟ-

ʯʠʢʦʚ ʚ ʮʝʭʝ ʷʚʣʷʝʪʩʷ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʘʞʜʳʤ ʧʦʛʨʫʟʯʠʢʦʤ ʜʚʫʭ 

ʫʯʘʩʪʢʦʚ ʠ ʜʚʠʞʝʥʠʝ ʠʭ ʧʦ ʧʨʦʜʦʣʴʥʦʤʫ ʧʨʦʝʟʜʫ.  

 

ʀʪʦʛʦʚʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ï ʠʪʦʛʦʚʳʤ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝ-

ʤʳ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ɸʉʋ ʊʇ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʛʨʫʟʯʠʢʦʚ ʜʣʷ 

ʚʥʫʪʨʠʮʝʭʦʚʳʭ ʧʝʨʝʤʝʱʝʥʠʡ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʝʰʝʥʠʷ ï ʬɻ-

ʬʝʢʪʠʚʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʥʘʛʨʫʟʢʠ ʥʘ ʢʨʘʥʳ ʥʘ 40% ʠ 

ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʪ ʚʥʝʜʨʝʥʠʷ ɸʉʋ ʊʇ ʥʘ 5%. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʄʘʪʘʣʠʥ ɸ. ɸ. ʊʝʭʥʦʣʦʛʠʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ: ʫʯʝʙʥʠʢ ʜʣʷ 
ʩʪʫʜ. ʚʳʩʰ. ʫʯʝʙ. ʟʘʚʝʜʝʥʠʡ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʩʧʝʮ. 151001 ʥʘ-

ʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ "ʂʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ". [ʀʟʜ. 2-ʝ, ʠʩʧʨ.]. ʉʇʙ. 

[ʠ ʜʨ.]: ʃʘʥʴ, 2008. 512 ʩ. 

 

 

ʈɸɿʈɸɹʆʊʂɸ ʄɽʊʆɼʀʂ ʅɽʈɸɿʈʋʐɸʖʑɽɻʆ ʂʆʅ-

ʊʈʆʃʗ ʆʊʃʀɺʆʂ ʉ ʎɽʃʔʖ ʆɹʅɸʈʋɾɽʅʀʗ 

 ʉʂʈʓʊʓʍ ɼɽʌɽʂʊʆɺ ɿɸɻʆʊʆɺʆʂ 

 

ʃʝʛʢʦʚʘ ɽ.ɸ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʂʫʟʥʝʮʦʚʘ ʉ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

  
ɺʳʷʚʣʝʥʠʝ ʜʝʬʝʢʪʦʚ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʧʦʤʦʛʘʝʪ ʩʥʠʟʠʪʴ ʟʘ-

ʪʨʘʪʳ ʥʘ ʦʙʨʘʙʦʪʢʫ ʠʟʜʝʣʠʡ ʩʦ ʩʢʨʳʪʳʤʠ ʜʝʬʝʢʪʘʤʠ, ʪ.ʢ. ʥʘ ʵʪʦ 

ʟʘʪʨʘʯʠʚʘʶʪʩʷ ʨʝʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʟʘʚʝʜʦʤʦ ʛʦʜʥʳʭ ʠʟʜʝʣʠʡ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʤʝʪʦʜʳ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʯʝʪʳʨʝ ʤʝʪʦʜʠʢʠ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʧʨʝʜ-

ʧʨʠʷʪʠʠ ɸʆ çɻʝʦʤʘʰè. [1].  

ʇʨʠʤʝʥʝʥʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʥʝʚʦʟʤʦʞʥʦ ʧʦ ʧʘʨʘ-

ʤʝʪʨʘʤ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʪʣʠʚʦʢ ʠ ʧʦ ʫʩʣʦʚʠʷʤ ʢʝʡʩʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʭʨʝʪʦʢʦʚʦʛʦ ʠ ʤʘʛʥʠʪʦʧʦʨʦʰʢʦʚʦʛʦ ʢʦʥ-

ʪʨʦʣʷ ʪʦʞʝ ʥʝ ʧʦʜʭʦʜʠʪ, ʪ.ʢ. ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʥʝʚʦʟʤʦʞ-

ʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʜʠʘʛʥʦʩʪʠʢʫ ʥʘ ʛʣʫʙʠʥʫ ʙʦʣʝʝ 2 ʤʤ. 

ʅʘʠʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ, ʪ.ʢ. ʦʥ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʜʠʘʛʥʦʩʪʠʢʫ ʦʪʣʠʚʦʢ ʚʝ-

ʩʦʤ ʜʦ 300 ʢʛ. ʠ ʛʘʙʘʨʠʪʘʤʠ 800ʭ1800 ʤʤ. 
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ʈʠʩ.1 ʇʨʠʤʝʨ ʨʝʟʫʣʴʪʘʪʘ ʜʝʬʝʢʪʦʩʢʦʧʠʠ ʦʪʣʠʚʢʠ 

 

ʈʝʥʪʛʝʥʦʚʩʢʠʡ ʢʦʥʪʨʦʣʴ ʦʩʥʦʚʘʥ ʥʘ ʧʦʛʣʦʱʝʥʠʠ ʨʝʥʪʛʝʥʦʚʩʢʠʭ 

ʣʫʯʝʡ, ʢʦʪʦʨʦʝ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʪʥʦʩʪʠ ʩʨʝʜʳ ʠ ʘʪʦʤʥʦʛʦ ʥʦʤʝʨʘ ʵʣʝ-

ʤʝʥʪʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʤʘʪʝʨʠʘʣ ʩʨʝʜʳ. ʅʘʣʠʯʠʝ ʪʘʢʠʭ ʜʝʬʝʢʪʦʚ, ʢʘʢ 

ʪʨʝʱʠʥʳ, ʨʘʢʦʚʠʥʳ ʠʣʠ ʚʢʣʶʯʝʥʠʷ ʠʥʦʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʠʚʦ-

ʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʤʘʪʝʨʠʘʣ ʣʫʯʠ ʦʩʣʘʙʣʷʶʪʩʷ ʚ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ. ʈʝʛʠʩʪʨʠʨʫʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʨʦʭʦʜʷʱʠʭ ʣʫʯʝʡ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʤʘʪʝʨʠʘʣʘ.  

 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʅʝʨʘʟʨʫʰʘʶʱʠʡ ʢʦʥʪʨʦʣʴ / ɺ.ɺ. ʂʣʶʝʚ, ɺ.ʌ. ʄʫʞʠʮʢʠʡ, 
ʕ.ʉ. ɻʦʨʢʫʥʦʚ, ɺ.ɽ. ʑʝʨʙʠʥʠʥ, ɺ.ʅ. ʌʠʣʠʥʦʚ, ɸ.ɸ. ʂʝʪʢʦʚʠʯ, ʄ.ɺ. 

ʌʠʣʠʥʦʚ, ɺ.ʀ. ʄʘʪʚʝʝʚ; ʧʦʜ ʨʝʜ. ɺ.ɺ. ʂʣʶʝʚʘ. -ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 

2004. - 826 ʩ. 
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ʈɽɸʃʀɿɸʎʀʗ ʊʆʏʅʓʍ ʄɽʊʆɼʆɺ ɸʅɸʃʀɿɸ 

ʋʉʊʆʁʏʀɺʆʉʊʀ ʅɽʃʀʅɽʁʅʓʍ ɼʀʅɸʄʀʏɽʉʂʀʍ 

ʉʀʉʊɽʄ 
 

ʂʫʟʥʝʮʦʚ ʀ.ɸ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʈʦʞʢʦʚ ɸ. ʅ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ  

 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝʣʠʥʝʡ-

ʥʳʭ ʉɸʈ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʚʝʩʪʥʳʭ ʪʦʯʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʫʩ-

ʪʦʡʯʠʚʦʩʪʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʠʥʘʤʠʢʠ ʨʝʘʣʴʥʳʭ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʥʝʣʠʥʝʡʥʳʤʠ, ʠ ʚʦ ʤʥʦʛʠʭ ʩʣʫ-

ʯʘʷʭ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʣʠʥʝʘʨʠʟʦʚʘʥʳ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʪʝʨʷʪʴ 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʧʨʠʥʮʠʧʠ-

ʘʣʴʥʦʡ ʥʝʣʠʥʝʡʥʦʩʪʴʶ ʫʨʘʚʥʝʥʠʡ ʜʠʥʘʤʠʢʠ. 

ʇʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ SimInTech ʧʦʟʚʦʣʷʶʪ 

ʨʝʘʣʠʟʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʨʘʩʯʝʪ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʨʘʟ-

ʣʠʯʥʳʭ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʪʘʢʦʡ ʚʘʨʠʘʥʪ ʨʝʘʣʠ-

ʟʘʮʠʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʝʣʠʥʝʡʥʳʭ ʜʠʥʘʤʠʯʝ-

ʩʢʠʭ ʩʠʩʪʝʤ ʚʝʢʪʦʨʠʟʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ ʬʘʟʦʚʳʭ ʪʨʘʝʢʪʦʨʠʡ.  

ʇʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʬʘʟʦʚʳʭ ʪʨʘʝʢʪʦʨʠʡ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʪʴ ʥʝʢʦʪʦʨʫʶ ʘʙʩʪʨʘʢʪʥʫʶ 

ʉɸʈ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʠʥʘʤʠʢʠ ʢʦʪʦʨʦʡ ʦʧʠʩʳʚʘʝʪʩʷ ʩʠʩʪʝ-

ʤʦʡ ʥʝʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ ʬʦʨʤʝ ʂʦʰʠ. 
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ʇʨʠ ʧʦʤʦʱʠ ʜʘʥʥʦʡ ʉɸʈ ʟʘʜʘʚʘʷ ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʳ 

ʧʦʣʫʯʘʣʠ ʛʨʘʬʠʢʠ ʬʘʟʦʚʳʭ ʧʦʨʪʨʝʪʦʚ ʩ ʪʝʤʠ ʜʘʥʥʳʤʠ ʢʦʪʦʨʳʝ ʤʳ 

ʟʘʜʘʚʘʣʠ ʚ ʢʦʥʩʦʣʠ ʧʨʦʛʨʘʤʤʳ (ʚ ʙʣʦʢʘʭ ʦʧʝʨʘʪʦʨʦʚ ʧʨʦʛʨʘʤʤʠʨʦ-

ʚʘʥʠʷ), ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ ʠ ʧʨʠʤʝʥʝʥʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ʩ ʨʝʘʣʴʥʳʤ ʚʨʝʤʝʥʝʤ ʧʦʣʫʯʝʥ ʜʘʥʥʳʡ ʬʘʟʦʚʳʡ ʧʦʨʪʨʝʪ ʪʨʘʝʢʪʦʨʠʡ 

(ʩʤ. ʨʠʩ. 2). 

ʀʟ ʘʥʘʣʠʟʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʬʘʟʦʚʘʷ ʧʣʦʩʢʦʩʪʴ (ʢʨʦ-

ʤʝ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʩʠ ʘʙʩʮʠʩʩ) ʷʚʣʷʝʪʩʷ ʦʙʣʘʩʪʴʶ ʫʩʪʦʡʯʠʚʳʭ ʬʘ-

ʟʦʚʳʭ ʪʨʘʝʢʪʦʨʠʡ.  
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ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʄʆɼɽʃʔ ɺʆɿɼɽʁʉʊɺʀʗ  

ʊʆʏɽʏʅʆɻʆ ʊɽʇʃʆɺʆɻʆ ʀʉʊʆʏʅʀʂɸ 

 ʅɸ ʇʈʆʊʗɾɪʅʅʓʁ ʂɸʅɸʃ 
 

ʂʦʯʫʢʦʚ ʖ.ɸ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣ ɹʉʦʣʦʭʠʥ ʉ.ɸ., ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʡ ʤʦʜʝʣʠ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʝʥʫ ʥʘʛʨʝʪʦʛʦ ʥʘʢʦʥʝʯ-

ʥʠʢʘ ʚʦʣʥʦʚʦʜʘ ʧʨʠ ʵʥʜʦʚʝʥʦʟʥʦʡ ʣʘʟʝʨʥʦʡ ʢʦʘʛʫʣʷʮʠʠ. ʅʘ ʦʩʥʦ-

ʚʘʥʠʠ ʜʘʥʥʳʭ ʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʢʘʥʷʭ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʚ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʙʦʩ-

ʥʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ  

ʎʝʣʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʧʣʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ 

ʢʦʘʛʫʣʷʮʠʠ ʚʝʥʦʟʥʦʛʦ ʢʘʥʘʣʘ [1], ʪʝʤʧʝʨʘʪʫʨʳ, ʜʦʩʪʠʛʘʝʤʦʡ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ (ʥʘʢʦʥʝʯʥʠʢʘ ʚʦʣʥʦʚʦʜʘ), ʠ ʚʨʝʤʝ-

ʥʠ ʚʳʭʦʜʘ ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʡ ʨʝʞʠʤ ʥʘʛʨʝʚʘ. 
 

 
 

ʈʠʩ.1. ʈʦʩʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʦʡ ʚʝʥʳ 

(Tmax), ʥʘ ʟʘʛʣʫʙʣʝʥʠʠ ʨʘʚʥʦʤ 250 ʤʢʤ (Tmax10)  ʠ ʥʘ ʟʘʛʣʫʙʣʝʥʠʠ 

500 ʤʢʤ (Tmax20) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʤʝʨʘ ʤʦʤʝʥʪʘ  

ʚʨʝʤʝʥʠ s (ʰʘʛ ʧʦ ʚʨʝʤʝʥʠ 0,01 ʩ 
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ɺ ʩʨʝʜʝ Mathcad ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ ʙʳʣʦ ʧʨʠʚʝ-

ʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʤʦʜʝʣʠ ʩʪʘʣʦ ʟʥʘʯʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʜʦʩʪʠʛʘʝʤʦʝ ʧʨʠ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ, ʟʥʘʯʝʥʠʷ 

ʤʦʱʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʣʥʦʚʦʜʘ ʚ ʧʦʣʦʩʪʠ 

ʚʝʥʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʦʧʠʩʳʚʘʶʪ ʧʨʦʮʝʩʩ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧ-

ʣʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ(ʨʠʩ.1). 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʌʦʥʜʦʤ 

ʩʦʜʝʡʩʪʚʠʷ ʠʥʥʦʚʘʮʠʷʤ ʧʦ ʧʨʦʛʨʘʤʤʝ çʋ.ʄ.ʅ.ʀ.ʂ.è. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
 

1. ʍʣʝʚʪʦʚʘ, ʊ.ɺ. ʄʝʭʘʥʠʟʤ ʵʥʜʦʚʝʥʦʟʥʦʡ ʣʘʟʝʨʥʦʡ ʦʙʣʠʪʝ-

ʨʘʮʠʠ: ʥʦʚʳʡ ʚʟʛʣʷʜ / ʐʝʚʯʝʥʢʦ ʖʃ., ʉʪʦʡʢʦ ʖ.ʄ., ʄʘʟʘʡʰʚʠʣʠ 

ʂ.ɺ., ʍʣʝʚʪʦʚʘ ʊ.ɺ. // ʌʣʝʙʦʣʦʛʠʷ. - 2011. - ʊ. 5, ˉ 1. - ʉ.46 

 
 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɸʅʊʀʉʊʆʂʉʆɺɸ ʂʆʄɹʀʅɸʎʀʆʅ-

ʅʆ-ʇɸʈɸʄɽʊʈʀʏɽʉʂʆɻʆ ʃɸɿɽʈɸ  

ʅɸ ʂʈʀʉʊɸʃʃɽ ɺʆʃʔʌʈɸʄɸʊɸ ʉʊʈʆʅʎʀʗ 

 
ʊʝʨʝʭʦʚ ʉ.ɸ., ʩʪʫʜ.;  

 ʨʫʢʦʚʦʜʠʪʝʣʴ ʉʤʝʪʘʥʠʥ ʉ.ʅ.,ʜ-ʨ ʬʠʟ.- ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʚʘʞʥʝʝ ʧʦʣʫʯʝʥʠʝ ʥʦʚʳʭ 

ʣʘʟʝʨʦʚ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʀʤʝʶʪ ʤʝʩʪʦ ʨʘʙʦʪʳ ʧʦ 

ʧʦʣʫʯʝʥʠʶ ʥʦʚʳʭ ʜʣʠʥ ʚʦʣʥ, ʫʚʝʣʠʯʝʥʠʶ ʤʦʱʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ, 

ʩʥʠʞʝʥʠʶ ʧʦʪʝʨʴ ʚ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʠ ʧʦʣʫʯʝʥʠʶ ʙʦʣʝʝ ʢʦʨʦʪ-

ʢʠʭ ʜʣʠʥ ʚʦʣʥ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʟʘʥʠʤʘʶʪ 

ʢʦʤʙʠʥʘʮʠʦʥʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʣʘʟʝʨʳ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʛʝʥʝ-

ʨʘʮʠʠ ʢʦʤʙʠʥʘʮʠʦʥʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʣʘʟʝʨʘ, ʘ ʪʘʢʞʝ ʧʦʠʩʢ 

ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʣʘʟʝʨʦʚ. 

ʂʦʤʙʠʥʘʮʠʦʥʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʣʘʟʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʠʩʪʦʯʥʠʢ ʢʦʛʝʨʝʥʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʦʭʦʞʠʡ ʥʘ ʦʙʳʯʥʳʡ ʣʘʟʝʨ, ʥʦ 

ʫʩʠʣʝʥʠʝ ʚ ʥʝʤ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʚʳʥʫʞʜʝʥʥʦʛʦ ʢʦʤʙʠʥʘʮʠʦʥʥʦ-

ʛʦ ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘ (ɺʂʈ). ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʫʩʪʨʦʡʩʪʚʘ ʪʘ-
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ʢʦʛʦ ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ, ʬʘʢʪʠʯʝʩʢʠ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʣʶʙʫʶ 

ʜʣʠʥʫ ʚʦʣʥʳ, ʚʳʙʨʘʚ ʧʦʜʭʦʜʷʱʫʶ ʜʣʠʥʫ ʚʦʣʥʳ ʥʘʢʘʯʢʠ.  

ɸʢʪʠʚʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ɺʂʈ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʪʚʝʨʜʦʝ ʪʝʣʦ (ʦʧ-

ʪʠʯʝʩʢʦʝ ʚʦʣʦʢʥʦ ʠʣʠ ʦʙʲʝʤʥʳʡ ʢʨʠʩʪʘʣʣ), ʞʠʜʢʦʩʪʴ ʠʣʠ ʛʘʟ. ʇʨʦ-

ʙʣʝʤʦʡ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʤʙʠʥʘʮʠʦʥʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʥʘ ʥʝʣʠʥʝʡʥʦʩʪʠ ɺʂʈ ʷʚʣʷʝʪʩʷ ʜʠʩʧʝʨʩʠʦʥʥʘʷ ʚʦʣʥʦʚʘʷ 

ʨʘʩʩʪʦʡʢʘ, ʢʦʪʦʨʘʷ ʦʩʦʙʝʥʥʦ ʚʝʣʠʢʘ ʚ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʩʨʝʜʘʭ. 

ʇʦʪɻʦʤʫ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʢʦʤʙʠʥʘʮʠʦʥʥʦ-

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʣʘʟʝʨ ʥʘ ʜʚʫʣʫʯʝʧʨʝʣʦʤʣʷʶʱʝʤ ʢʨʠʩʪʘʣʣʝ 

SrWO4 (ʚʦʣʴʬʨʦʤʘʪ ʩʪʨʦʥʮʠʷ), ʚʳʨʝʟʘʥʥʦʤ ʧʦʜ ʫʛʣʦʤ ʩʠʥʭʨʦʥʠʟ-

ʤʘ ʢʦʤʙʠʥʘʮʠʦʥʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʛʝʥʝʨʘʮʠʠ ʚ ʜʘʥʥʦʤ ʣʘʟʝʨʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʘʢʘʯ-

ʢʠ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 532 ʥʤ ʛʝʥʝʨʠʨʫʶʪʩʷ ʜʚʝ ʚʦʣʥʳ: ʩʪʦʢʩʦʚʘ ʩ 

ʜʣʠʥʦʡ ʚʦʣʥʳ 560 ʥʤ ʠ ʘʥʪʠʩʪʦʢʩʦʚʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 507 ʥʤ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʤʥʦʡ ʙʳʣʘ ʩʤʦʜʝʣʠʨʦʚʘʥʘ ʛʝʥʝʨʘʮʠʷ ʪʘ-

ʢʦʛʦ ʣʘʟʝʨʘ ʚ ʩʨʝʜʝ çMathCadè. ʉʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʣʩʷ ʩʣʫʯʘʡ 

ʚʥʝʰʥʝʨʝʟʦʥʘʪʦʨʥʦʡ ʥʘʢʘʯʢʠ. ʇʦʣʫʯʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ (ʦʩʴ ʍ) ʦʪ ʚʨʝʤʝʥʠ (ʦʩʴ Y). 
 

 
ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʛʝʥʝʨʘʮʠʠ ʚʥʝʰʥʝʨʝʟʦʥʘʪʦʨʥʦʛʦ ʘʥʪʠʩʪʦʢʩʦʚʘ 

 ʢʦʤʙʠʥʘʮʠʦʥʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʣʘʟʝʨʘ 

 
ʀʟ ʨʠʩ. 1 ʚʠʜʥʦ, ʯʪʦ ʚ ʨʝʟʦʥʘʪʦʨʝ ʧʦ ʤʝʨʝ ʠʩʪʦʱʝʥʠʷ ʥʘʢʘʯʢʠ 

ʛʝʥʝʨʠʨʫʶʪʩʷ ʠʤʧʫʣʴʩʳ ʞʝʣʪʦʡ (560 ʥʤ) ʠ ʩʠʥʝʡ (507 ʥʤ) ʚʦʣʥ 

ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ.  

ʀʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʞʘʪʠʷ ʛʝʥʝʨʠʨʫʝʤʦʛʦ ʠʤʧʫʣʴʩʘ ʘʥʪʠ-

ʩʪʦʢʩʦʚʘ ʠʟʣʫʯʝʥʠʷ, ʝʩʣʠ ʦʩʫʱʝʩʪʚʠʪʴ ʤʝʪʦʜ ʚʥʫʪʨʠʨʝʟʦʥʘʪʦʨʥʦʡ 

Int0 - ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʥʘʢʘʯʢʠ 

Sout - ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʩʪʦʢʩʦʚʦʡ 

ʢʦʤʧʦʥʝʥʪʳ 

A - ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʘʥʪʠʩʪʦʢʩʦʚʦʡ 

ʢʦʤʧʦʥʝʥʪʳ 
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ʥʘʢʘʯʢʠ. ʇʨʠ ʵʪʦʤ ʫʜʚʦʠʪʝʣʴ ʯʘʩʪʦʪʳ ʣʘʟʝʨʘ ʥʘʢʘʯʢʠ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʥʫʪʨʴ ʨʝʟʦʥʘʪʦʨʘ ʢʦʤʙʠʥʘʮʠʦʥʥʦ-

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʣʘʟʝʨʘ. ʈʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʘʢʦʛʦ 

ʚʥʫʪʨʠʨʝʟʦʥʘʪʦʨʥʦʛʦ ʢʦʤʙʠʥʘʮʠʦʥʥʦ-ʧʘʨʘʢʤʝʪʨʠʯʝʩʢʦʛʦ ʣʘʟʝʨʘ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 2.  

ʀʟ ʨʠʩ. 2 ʚʠʜʥʦ, ʯʪʦ ʘʥʪʠʩʪʦʢʩʦʚ ʠʤʧʫʣʴʩ ʦʢʘʟʘʣʩʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʞʘʪ ʜʦ ʧʠʢʦʩʝʢʫʥʜʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʥʘʥʦʩʝʢʫʥʜʥʦʡ ʥʘʢʘʯʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝʡ ʧʠʢʦʚʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʥʝʰʥʝʨʝʟʦʥʘʪʦʨʥʦʡ ʩʭʝʤʦʡ 

(40 ʄɺʪ/ʩʤ
2
 ʧʨʦʪʠʚ 250 ʄɺʪ/ʩʤ

2
). ʆʧʪʠʤʠʟʘʮʠʷ ʨʝʟʦʥʘʪʦʨʘ 

ʧʦʟʚʦʣʠʣʘ ʧʦʜʥʷʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʝʥʝʨʘʮʠʠ ʩʞʘʪʦʛʦ 

ʧʠʢʦʩʝʢʫʥʜʥʦʛʦ ʠʤʧʫʣʴʩʘ ʜʦ 2 %. 

 

 
ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʛʝʥʝʨʘʮʠʠ ʚʥʫʪʨʠʨʝʟʦʥʘʪʦʨʥʦʛʦ ʘʥʪʠʩʪʦʢʩʦʚʘ  

ʢʦʤʙʠʥʘʮʠʦʥʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʣʘʟʝʨʘ 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʥʫʪʨʠʨʝʟʦʥʘʪʦʨʥʦʡ ʩʭʝʤʳ 

ʥʘʢʘʯʢʠ ʚ ʢʦʤʙʠʥʘʮʠʦʥʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ ʣʘʟʝʨʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʞʘʝʪ ʧʦʨʦʛ ʛʝʥʝʨʘʮʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʞʘʪʠʝ ʛʝ-

ʥʝʨʠʨʫʝʤʦʛʦ ʘʥʪʠʩʪʦʢʩʦʚʘ ʠʤʧʫʣʴʩʘ ʠʟʣʫʯʝʥʠʷ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʛʝʥʝʨʘʮʠʠ ʧʠʢʦʩʝʢʫʥʜʥʦʛʦ ʘʥʪʠʩʪʦʢʩʦʚʘ ʠʤʧʫʣʴʩʘ ʧʨʠ ʥʘʥʦʩʝ-

ʢʫʥʜʥʦʡ ʥʘʢʘʯʢʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 2 %. 

 

 

 

Int0 - ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʥʘʢʘʯʢʠ 

Sout - ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʩʪʦʢʩʦʚʦʡ ʢʦʤʧʦʥʝʥʪʳ 

A - ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʘʥʪʠʩʪʦʢʩʦʚʦʡ ʢʦʤʧʦ-

ʥʝʥʪʳ 
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ʆʊʈɽɿʂɸ ʀ ʆɹʈɸɹʆʊʂɸ ʅɸʈʋɾʅʓʍ ʂɸʅɸɺʆʂ 

 ʅɸ ʉʊɸʅʂɸʍ ʉ ʏʇʋ 

 

ɻʘʜʞʠʝʚ ʌ.ɹ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʉʦʢʦʣʠʢ ʅ.ʃ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʆʪʨʝʟʢʘ ʠ ʦʙʨʘʙʦʪʢʘ ʢʘʥʘʚʦʢ ʥʘ ʩʪʘʥʢʘʭ ʩ ʏʇʋ - ʵʪʦ ʦʪʜʝʣʴʥʦ 

ʚʳʜʝʣʝʥʥʳʡ ʨʘʟʜʝʣ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ, ʪʨʝʙʫʶʱʠʭ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦ-

ʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʠʥʦʛʜʘ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʜʣʷ 

ʦʙʳʯʥʦʛʦ ʪʦʯʝʥʠʷ. 

ʇʨʠ ʦʪʨʝʟʢʝ ʣʶʙʳʭ ʜʝʪʘʣʝʡ, ʪʨʫʙ ʠʣʠ ʧʨʫʪʢʦʚ, ʤʳ ʚʩʝʛʜʘ 

ʩʪʨʝʤʠʤʩʷ ʩʵʢʦʥʦʤʠʪʴ ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʠ ʩʥʠʟʠʪʴ ʩʠʣʳ 

ʨʝʟʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʠʨʘʪʴ ʧʣʘʩʪʠʥʫ ʤʠʥʠʤʘʣɹ-

ʥʦʡ ʰʠʨʠʥʳ ʠ ʩ ʛʝʦʤʝʪʨʠʝʡ, ʬʦʨʤʠʨʫʶʱʝʡ ʩʪʨʫʞʢʫ ʫʞʝ, ʯʝʤ ʰʠ-

ʨʠʥʘ ʢʘʥʘʚʢʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʪ ʥʘʜʝʞʥʦʝ ʫʜʘʣʝʥʠʝ ʩʪʨʫʞʢʠ ʠ ʚʳʩʦ-

ʢʦʝ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [1]. 

ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʙʦʙʳʰʢʠ ʥʘ ʜʝʪʘʣʠ ʚʳʙʠʨʘʡʪʝ ʰʣʠʬʦʚʘʥ-

ʥʳʝ ʧʣʘʩʪʠʥʳ ʧʨʘʚʦʛʦ ʠʣʠ ʣʝʚʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʩ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟ-

ʤʦʞʥʳʤ ʟʥʘʯʝʥʠʝʤ ʫʛʣʘ ʚ ʧʣʘʥʝ. ɻʣʘʚʥʳʡ ʫʛʦʣ ʚ ʧʣʘʥʝ 5Ü ʠʤʝʁ ʪ 

ʧʣʘʩʪʠʥʳ ʩ ʛʝʦʤʝʪʨʠʷʤʠ CF, CM ʠ CR, ʘ ʫʛʣʳ 10Ü ʠ 15Ü - ʧʣʘʩʪʠʥʳ 

ʛʝʦʤʝʪʨʠʠ CS. ʆʙʨʘʱʘʝʤ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʙʦʣʴʰʦʡ ʫʛʦʣ ʚ ʧʣʘʥʝ ʭʦ-

ʨʦʰʦ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʙʦʙʳʰʢʦʡ, ʥʦ ʦʥ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʠ ʩʪʦʡʢʦʩʪʠ ʧʣʘʩʪʠʥʳ. ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʟʘ-

ʫʩʝʥʮʝʚ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʜʠʘʤʝʪʨʝ ʠʩʧʦʣʴʟʫʡʪʝ ʩʧʝʮʠʘʣʴʥʳʝ ʧʣʘʩʪʠ-

ʥʳ CoroCut XS ʜʣʷ ʧʨʦʨʝʟʢʠ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʙʨʘʪ-

ʥʳʭ ʬʘʩʦʢ. 

ʆʙʨʘʙʦʪʢʘ ʢʘʥʘʚʦʢ ʟʘ ʦʜʥʦ ʚʨʝʟʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʵʢʦʥʦʤʠʯʥʳʤ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ [2]. ʆʜʥʘʢʦ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʝ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʢʦʛʜʘ ʛʣʫʙʠʥʘ ʪʨʝʙʫʝʤʦʡ ʢʘʥʘʚʢʠ 

ʙʦʣʴʰʝ ʝʸ ʰʠʨʠʥʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʟʘ 

ʥʝʩʢʦʣʴʢʦ ʚʨʝʟʘʥʠʡ. 

ʆʙʨʘʙʦʪʢʘ ʪʦʯʥʳʭ ʢʘʥʘʚʦʢ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʢʘʥʘʚʦʢ ʧʦʚʳ-

ʰʝʥʥʦʡ ʪʦʯʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʚʫʭʣʝʟʚʠʡʥʳʝ ʧʣʘʩʪʠʥʳ 

CoroCut ʩ ʛʝʦʤʝʪʨʠʝʡ GF. ʕʪʠ ʧʣʘʩʪʠʥʳ ʨʘʙʦʪʘʶʪ ʩ ʥʠʟʢʠʤʠ ʩʠʣʘ-

ʤʠ ʨʝʟʘʥʠʷ ʠ ʙʣʘʛʦʜʘʨʷ ʦʩʪʨʦʡ ʨʝʞʫʱʝʡ ʢʨʦʤʢʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʭʦ-

ʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ. 
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ʆʙʨʘʙʦʪʢʘ ʢʘʥʘʚʦʢ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ ʵʪʦ ʥʘʠʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʢʘʥʘʚʦʢ. ʇʣʘʩʪʠʥʳ ʛʝʦ-

ʤʝʪʨʠʠ GF ʠʤʝʶʪ ʜʦʧʫʩʢ ʥʘ ʰʠʨʠʥʫ ʚ ʧʨʝʜʝʣʘʭ Ñ0.02 ʤʤ ʠ ʨʝʢʦ-

ʤʝʥʜʫʶʪʩʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʩʘʤʳʤʠ ʥʠʟʢʠʤʠ ʧʦʜʘʯʘʤʠ. ɻʝʦʤʝʪʨʠʷ 

GM ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʩʨʝʜʥʠʤʠ ʧʦʜʘʯʘʤʠ. ʇʣʘʩʪʠʥʳ 

ʛʝʦʤʝʪʨʠʠ TF ʠʤʝʶʪ ʟʘʯʠʩʪʥʳʝ ʙʦʢʦʚʳʝ ʨʝʞʫʱʠʝ ʢʨʦʤʢʠ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʩʪʝʥʦʢ ʧʦʣʫʯʘʝʤʦʡ ʢʘʥʘʚʢʠ. 
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ʉ ʧʦʷʚʣʝʥʠʝʤ ʩʪʘʥʢʦʚ ʩ ʯʠʩʣʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠ-

ʝʤ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʩʪʘʣʦ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ, ʜʝʪʘʣʠ ʙʦ-

ʣʝʝ ʪʦʯʥʳʤʠ, ʘ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʫʤʝʥʴ-

ʰʠʣʠʩʴ ʚ ʨʘʟʳ. ʉʪʘʥʢʠ ʩ ʏʇʋ ʤʦʜʝʨʥʠʟʠʨʦʚʘʣʠʩʴ, ʩʪʘʥʦʚʠʣʠʩʴ 

ʙʦʣʝʝ ʤʥʦʛʦʟʘʜʘʯʥʳʤʠ, ʘ ʩ ʨʘʟʚʠʪʠʝʤ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ 

ʩʦʟʜʘʚʘʣʠʩʴ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʵʪʦʡ ʩʘʤʦʡ ʦʙʨʘʙʦʪʢʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʪʘʥʢʠ ʩ ʏʇʋ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʤʥʦʛʠʤ 

ʧʘʨʘʤʝʪʨʘʤ, ʥʦ ʠʟ ʚʩʝʛʦ ʦʙʠʣʠʷ ʚʳʜʝʣʷʶʪʩʷ ʩʪʘʥʢʠ ʜʣʷ ʪʦʢʘʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʩʘʤʦʡ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʠ ʚʳʩʦʢʠ-

ʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʆʩʥʦʚʥʘʷ ʦʧʝʨʘʮʠʷ ʥʘ ʪʦ-

ʢʘʨʥʦʤ ʩʪʘʥʢʝ ð ʵʪʦ ʪʦʯʝʥʠʝ. ɺ ʩʚʦʶ ʞʝ ʦʯʝʨʝʜʴ, ʪʦʯʝʥʠʝ ð ʵʪʦ 
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ʢʦʤʙʠʥʘʮʠʷ ʜʚʫʭ ʜʚʠʞʝʥʠʡ, ʘ ʠʤʝʥʥʦ: ʚʨʘʱʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʚʦʢʨʫʛ 

ʩʚʦʝʡ ʦʩʠ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ [2]. ʀʥʩʪʨʫʤʝʥʪ ʧʦʜʘʸʪʩʷ 

ʪʘʢ, ʯʪʦʙʳ ʧʨʦʠʩʭʦʜʠʣ ʩʲʸʤ ʧʨʠʧʫʩʢʘ ʠ ʜʠʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ ʠʟʤʝ-

ʥʷʣʩʷ. ʅʘ ʪʘʢʠʭ ʩʪʘʥʢʘʭ ʧʨʦʠʟʚʦʜʷʪʩʷ ʦʧʝʨʘʮʠʠ ʧʨʦʜʦʣʴʥʦʛʦ ʠ 

ʧʨʦʬʠʣʴʥʦʛʦ ʪʦʯʝʥʠʷ ʢʘʢ ʚʥʫʪʨʠ, ʪʘʢ ʠ ʩʥʘʨʫʞʠ ʜʝʪʘʣʠ. ɼʣʷ ʦʙʨʘ-

ʙʘʪʳʚʘʥʠʷ ʜʝʪʘʣʝʡ ʥʘ ʪʦʢʘʨʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ: 

ʨʝʟʮʳ, ʨʘʟʥʦʛʦ ʚʠʜʘ ʩʚʸʨʣʘ, ʨʘʟʚʸʨʪʢʠ, ʨʘʟʣʠʯʥʳʝ ʬʨʝʟʳ ʠ ʤʝʪʯʠ-

ʢʠ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚ ʢʘʯʝʩʪʚʝ ʦʩʦʙʳʭ ʨʝʞʫʱʠʭ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ ʧʨʠʤʝʥʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʨʝʟʮʳ. ʈʝʟʮʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʤʥʦʛʦʛʨʘʥʥʳʝ ʩʧʝʮʠʘʣʴʥʳʝ ʧʣʘʩʪʠʥʳ ʠʟ ʪʚʸʨʜʳʭ ʤʝʪʘʣʣʦʚ, ʘ ʪʘʢ-

ʞʝ, ʨʘʟʣʠʯʥʳʭ ʩʚʝʨʭʪʚʸʨʜʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʕʪʦ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʠʥ-

ʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʥʷʪʠʷ ʬʘʩʦʢ, ʦʙʪʘʯʠʚʘʥʠʷ 

ʢʦʥʫʩʥʳʭ ʜʝʪʘʣʝʡ ʜʦ 30Á, ʦʙʨʘʙʘʪʳʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʣʫʩʬʝʨʠ-

ʯʝʩʢʦʛʦ ʚʠʜʘ ʠ ʢʦʥʫʩʦʚ ʜʦ 57Á. 

ɼʣʷ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʝ ʧʣʘʩʪʠʥʳ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʩʦ ʩʚʝʨʭʦʩʪʨʦʡ ʨʝʞʫʱʝʡ 

ʢʨʦʤʢʦʡ. ʊʘʢʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘʟʳʚʘʝʪʩʷ ʤʝʣʢʦʨʘʟʤʝʨʥʦʡ. ɺʝʣʠʯʠʥʘ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʝʪʘʣʝʡ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʦʪ 8 ʤʠʣʣʠʤʝʪʨʦʚ ʠ ʤʝ-

ʥʝʝ [1]. ɼʝʪʘʣʠ ʪʘʢʠʭ ʨʘʟʤʝʨʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʘʚʠʘʮʠʦʥʥʦʤ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ, ʤʝʜʠʮʠʥʝ, ʵʣʝʢʪʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠ ʵʪʦ ʜʘʣʝʢʦ ʥʝ 

ʚʩʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. ʉ ʩʦʟʜʘʥʠʝʤ ʩʪʘʥʢʦʚ ʩ ʏʇʋ ʠ ʚʳʩʦʢʦʪʦʯ-

ʥʳʭ ʨʝʞʫʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʪʦʯʥʳʭ ʜʝʪʘʣʝʡ. 

ʄʉ, ʠʣʠ ʤʥʦʛʦʮʝʣʝʚʦʡ ʩʪʘʥʦʢ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʢʦʤ-

ʧʘʢʪʥʳʡ ʤʥʦʛʦʦʩʝʚʦʡ ʪʦʢʘʨʥʳʡ ʮʝʥʪʨ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʚʳ-

ʧʦʣʥʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʦʧʝʨʘʮʠʡ ʨʝʟʘʥʴʝʤ [3]. ʉʫʱʝʩʪʚʫʶʪ ʤʥʦʛʦʮʝ-

ʣʝʚʳʝ ʩʪʘʥʢʠ ʜʣʷ ʪʦʢʘʨʥʳʭ ʠ ʰʣʠʬʦʚʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʚ ʥʠʭ ʦʙʨʘ-

ʙʘʪʳʚʘʶʪʩʷ ʜʝʪʘʣʠ ʪʠʧʘ ʪʝʣ ʚʨʘʱʝʥʠʷ. ʊʘʢʦʡ ʘʧʧʘʨʘʪ ʦʩʥʘʱʸʥ ʯʠ-

ʩʣʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʤʝʥʦʡ ʠʥ-

ʩʪʨʫʤʝʥʪʘ. ʄʥʦʛʦʮʝʣʝʚʳʝ ʩʪʘʥʢʠ ʦʩʥʘʱʝʥʳ ʨʝʚʦʣʴʚʝʨʥʳʤʠ ʛʦʣʦʚ-

ʢʘʤʠ, ʢʦʪʦʨʳʝ ʩ ʣʸʛʢʦʩʪʴʶ ʤʦʛʫʪ ʩʦʚʝʨʰʘʪʴ ʥʝʩʢʦʣʴʢʦ ʦʧʝʨʘʮʠʡ 

ʙʝʟ ʪʨʝʙʦʚʘʥʠʷ ʟʘʤʝʥʳ ʠʥʩʪʨʫʤʝʥʪʘ ʯʝʣʦʚʝʢʦʤ. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ 

ʰʧʠʥʜʝʣʴ ʪʘʢʦʛʦ ʩʪʘʥʢʘ ʷʚʣʷʝʪʩʷ ʩʝʨʜʮʝʤ ʚʩʝʛʦ ʪʦʢʘʨʥʦʛʦ ʮʝʥʪʨʘ ʠ 

ʩ ʫʩʧʝʭʦʤ ʚʳʧʦʣʥʷʝʪ ʪʦʢʘʨʥʳʝ ʦʧʝʨʘʮʠʠ. 
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ʨʫʢʦʚʦʜʠʪʝʣʴ  ʉʦʢʦʣʠʢ ʅ.ʃ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

CoroTurn SL ï ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʤʦʜʫʣʴʥʘʷ ʩʠʩʪʝʤʘ ʩʦ ʩʤʝʥʥʳ-

ʤʠ ʨʝʞʫʱʠʤʠ ʛʦʣʦʚʢʘʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʟʜʘ-

ʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʥʘʣʘʜʢʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ ʦʙʨʘʙʦʪʢʠ.  

ʉʪʘʣʴʥʳʝ, ʮʝʣʴʥʳʝ ʪʚʝʨʜʦʩʧʣʘʚʥʳʝ ʠ ʨʘʩʪʦʯʥʳʝ ʦʧʨʘʚʢʠ ʩʦ 

ʚʩʪʨʦʝʥʥʳʤ ʜʝʤʧʬʝʨʦʤ ʠ ʘʜʘʧʪʝʨʳ ʜʦʩʪʫʧʥʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʧʝ-

ʨʘʮʠʡ ʠ ʚʳʣʝʪʦʚ.  

ʈʘʩʪʦʯʥʳʝ ʦʧʨʘʚʢʠ CoroTurn SL ʜʦʩʪʫʧʥʳ ʜʣʷ ʜʠʘʤʝʪʨʦʚ ʦʪ 

16 ʜʦ 40 ʤʤ.  

ɹʳʩʪʨʦʩʤʝʥʥʳʝ ʨʘʩʪʦʯʥʳʝ ʦʧʨʘʚʢʠ CoroTurn SL ʜʦʩʪʫʧʥʳ 

ʜʣʷ ʜʠʘʤʝʪʨʦʚ ʦʪ 80 ʜʦ 250 ʤʤ (ʜʦ 600 ʤʤ ʢʘʢ ʩʧʝʮʠʘʣʴʥʳʡ ʠʥʩʪ-

ʨʫʤʝʥʪ).  

ʆʙʘ ʪʠʧʘ ʢʨʝʧʣʝʥʠʷ ʧʨʝʜʣʘʛʘʶʪ ʚʳʣʝʪ ʜʦ 14 ʜʠʘʤʝʪʨʦʚ ʦʧ-

ʨʘʚʢʠ.  

ɺʩʝ ʦʧʨʘʚʢʠ Silent Tool ʠʤʝʶʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʥʘʩʪʨʦʡʢʫ ʠ 

ʛʦʪʦʚʳ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ.  
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ɼʣʷ ʦʪʚʝʨʩʪʠʡ ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ (ʙʦʣʴʰʝ 100 ʤʤ) ʨʝʢʦʤʝʥ-

ʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʳʩʪʨʦʩʤʝʥʥʳʝ ʛʦʣʦʚʢʠ CoroTurn SL, ʢʦʪʦʨʳʝ 

ʫʤʝʥʴʰʘʶʪ ʚʨʝʤʷ ʥʘ ʟʘʤʝʥʫ ʠʥʩʪʨʫʤʝʥʪʘ, ʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʜʠʘʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʧʦʣʦʞʝʥʠʷ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ  

ɺʪʫʣʢʠ EasyFix ï ʵʪʦ ʧʨʦʩʪʦʡ ʠ ʙʳʩʪʨʳʡ ʧʫʪʴ ʜʦʩʪʠʯʴ ʢʦʨ-

ʨʝʢʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʪʳ ʮʝʥ-

ʪʨʦʚ ʩʪʘʥʢʘ ʧʨʠ ʟʘʢʨʝʧʣʝʥʠʠ ʨʘʩʪʦʯʥʳʭ ʦʧʨʘʚʦʢ.  

ʉʪʦʣʴ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʩʪʨʦʝʥʥʳʡ ʰʘʨʠʢʦʚʳʡ ʬʠʢʩʘʪʦʨ, ʢʦʪʦʨʳʡ ʟʘʱʝʣʢʠʚʘʝʪʩʷ ʚ ʧʘʟʫ 

ʨʘʩʪʦʯʥʦʡ ʦʧʨʘʚʢʠ 

ɸʜʘʧʪʝʨʳ Coromant Capto ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩ 

ʧʨʠʟʤʘʪʠʯʝʩʢʠʤ ʭʚʦʩʪʦʚʠʢʦʤ ʥʘ ʤʥʦʛʦʮʝʣʝʚʳʝ ʩʪʘʥʢʠ.  

ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʙʱʝʛʦ ʪʦʯʝʥʠʷ, ʨʝʟʴʙʦʥʘʨʝ-

ʟʘʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʢʘʥʘʚʦʢ ʠʣʠ ʦʪʨʝʟʢʠ 

ɸʜʘʧʪʝʨʳ ʜʣʷ ʨʘʩʪʦʯʥʳʭ ʦʧʨʘʚʦʢ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʟʘʢʨʝʧ-

ʣʝʥʠʷ ʦʧʨʘʚʦʢ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʭʚʦʩʪʦʚʠʢʦʤ ʜʣʷ ʦʙʱʝʛʦ ʪʦʯʝʥʠʷ, 

ʦʙʨʘʙʦʪʢʠ ʢʘʥʘʚʦʢ, ʦʪʨʝʟʢʠ ʠ ʨʝʟʴʙʦʥʘʨʝʟʘʥʠʷ. 

ɸʜʘʧʪʝʨ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʨʘʩʪʦʯʥʳʭ ʦʧʨʘʚʦʢ ʥʘ ʤʥʦʛʦʮʝʣʝ-

ʚʳʭ ʩʪʘʥʢʘʭ ʦʪʣʠʯʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʢʣʘʧʘʥʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʘʯʝʡ 

ʉʆɾ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʧʦʣʦʞʝʥʠʷ:  
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
 

 1. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʝ, ʪʝʭʥʠʯʝʩʢʠʡ ʩʧʨʘʚʦʯ-

ʥʠʢ. ʄ, ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 2014. 
 

 

ʈɸʉʊɸʏʀɺɸʅʀɽ, ʄɽʊʆɼʓ  

ʆɹʈɸɹɸʊʓɺɸʅʀʗ ʆʊɺɽʈʉʊʀʁ 

 

ʉʳʯʸʚ ɼ.ɺ., ɻʨʠʮʘʡ ʅ.ʉ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʉʦʢʦʣʠʢ ʅ.ʃ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʆʧʝʨʘʮʠʷ ʨʘʩʪʘʯʠʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʙʨʘʙʦʪʢʫ ʦʪʚʝʨʩʪʠʡ, ʧʦ-

ʣʫʯʝʥʥʳʭ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʵʪʘʧʘʭ, ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʜʠʘʤʝʪʨʘ 

ʠʣʠ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʪʦʯʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʫ ʧʦ-

ʚʝʨʭʥʦʩʪʠ. ʈʘʩʪʘʯʠʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʦʧʝʨʘʮʠʡ 
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ʚ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʝ. ɼʠʘʤʝʪʨ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʦʪʚʝʨʩʪʠʷ ʤʦʞʝʪ ʩʦ-

ʩʪʘʚʣʷʪʴ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʤʝʪʨʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ.  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʦʙʨʘʙʘʪʳʚʘʥʠʷ ʦʪʚʝʨʩʪʠʡ: ʏʝʨ-

ʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ - ʯʝʨʥʦʚʦʝ ʨʘʩʪʘʯʠʚʘʥʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʫʚʝ-

ʣʠʯʝʥʠʷ ʜʠʘʤʝʪʨʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʧʝ-

ʨʝʜ ʝʛʦ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ. ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ - 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʤ ʯʠʩʪʦʚʦʡ ʦʧʝʨʘʮʠʠ ʨʘʩʪʘʯʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳ-

ʰʝʥʠʝ ʨʘʟʤʝʨʥʦʡ ʪʦʯʥʦʩʪʠ ʦʪʚʝʨʩʪʠʷ, ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʘʩʧʦ-

ʣʦʞʝʥʠʷ ʥʘ ʜʝʪʘʣʠ ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʦʙʨʘʙʦʪʢʘ ʧʨʦʪʝʢʘʝʪ ʩ ʛʣʫʙʠʥʘʤʠ ʨʝʟʘʥʠʷ ʤʝʥʝʝ 0,5 ʤʤ. 

ʈʘʟʚʝʨʪʳʚʘʥʠʝ - ʵʪʦ ʯʠʩʪʦʚʘʷ ʦʧʝʨʘʮʠʷ, ʚʳʧʦʣʥʷʝʤʘʷ ʤʥʦʛʦʟʫʙʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ 

ʦʪʚʝʨʩʪʠʷ ʠ ʥʠʟʢʘʷ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʙʦʣʴʰʦʤ ʟʥʘ-

ʯʝʥʠʠ ʧʦʜʘʯʠ. ʌʨʝʟʝʨʦʚʘʥʠʝ - ɺʤʝʩʪʦ ʨʘʩʪʦʯʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʦʪ-

ʚʝʨʩʪʠʷ ʤʦʞʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʬʨʝʟʘʤʠ ʤʝʪʦʜʦʤ ʚʠʥʪʦʚʦʡ ʠʣʠ ʢʨʫ-

ʛʦʚʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʤʝʥʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʥ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʯʝʨʥʦʚʳʤ ʨʘʩʪʘʯʠʚʘʥʠʝʤ, ʥʦ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ 

ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʋ ʨʘʟʥʳʭ ʚʠʜʦʚ ʨʘʩʪʘʯʠʚʘʥʠʷ ʝʩʪʴ ʩʚʦʠ ʤʝʪʦʜʳ: ʄʝʪʦʜʳ 

ʯʝʨʥʦʚʦʛʦ ʨʘʩʪʘʯʠʚʘʥʠʷ ˈ ʈʘʩʪʘʯʠʚʘʥʠʝ ʤʥʦʛʦʣʝʟʚʠʡʥʳʤ ʠʥʩʪʨʫ-

ʤʝʥʪʦʤ - ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʜʚʫʤʷ ʠʣʠ 

ʪʨʝʤʷ ʨʝʞʫʱʠʤʠ ʧʣʘʩʪʠʥʘʤʠ. ʆʩʥʦʚʥʦʡ ʤʝʪʦʜ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʦʧʝʨʘʮʠʡ ʨʘʩʪʘʯʠʚʘʥʠʷ. ʉʪʫʧʝʥʯʘʪʦʝ ʨʘʩʪʘʯʠʚʘʥʠʝ - ʦʩʫʱʝʩʪʚʣʷʝʪ-

ʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʩʢʦʣʴʢʠʭ ʧʣʘʩʪʠʥ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʦʝ ʧʦʣʦʞʝ-

ʥʠʝ ʧʦ ʚʳʩʦʪʝ ʠ ʜʠʘʤʝʪʨʫ. ʄʠʥʠʤʠʟʠʨʫʝʪ ʯʠʩʣʦ ʩʤʝʥ ʠʥʩʪʨʫʤʝʥʪʘ 

ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʭʦʜʦʚ. ʈʘʩʪʘʯʠʚʘʥʠʝ ʦʜʥʦʣʝʟʚʠʡʥʳʤ ʠʥʩʪʨʫʤʝʥ-

ʪʦʤ - ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʥʘ ʯʠʩʪʦʚʳʭ, ʪʘʢ ʠ ʥʘ ʯʝʨʥʦʚʳʭ ʦʧʝʨʘʮʠʷʭ, 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʦʚ, ʪʨʝʙʫʶʱʠʭ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʩʪʨʫʞʢʦʦʙʨʘʟʦʚʘʥʠʷ. ʄʝʪʦʜʳ ʯʠʩʪʦʚʦʛʦ ʨʘʩʪʘʯʠʚʘʥʠʷ ˈ 

ʈʘʩʪʘʯʠʚʘʥʠʝ ʦʜʥʦʣʝʟʚʠʡʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ - ʯʠʩʪʦʚʦʝ ʨʘʩʪʘʯʠʚʘ-

ʥʠʝ ʩ ʥʝʙʦʣʴʰʠʤʠ ʛʣʫʙʠʥʘʤʠ ʨʝʟʘʥʠʷ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʩ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʠʘʤʝʪʨ ʠʥʩʪʨʫ-

ʤʝʥʪʘ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʤʠʢʨʦʥ. ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʤʥʦ-

ʛʦʣʝʟʚʠʡʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ - ʌʠʥʠʰʥʘʷ ʦʧʝʨʘʮʠʷ, ʚʳʧʦʣʥʷʝʤʘʷ 

ʤʥʦʛʦʟʫʙʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. ʅʠʟʢʘʷ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 
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ʚʳʩʦʢʘʷ ʜʠʘʤʝʪʨʘʣʴʥʘʷ ʪʦʯʥʦʩʪʴ ʜʦʩʪʠʛʘʶʪʩʷ ʧʨʠ ʙʦʣʴʰʦʡ ʚʝʣʠ-

ʯʠʥʝ ʧʦʜʘʯʠ. 

ɼʣʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘ 

ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʪʨʠ ʧʘʨʘʤʝʪʨʘ: ʆʩʥʦʚʥʳʝ ʧʘʨʘ-

ʤʝʪʨʳ ʦʪʚʝʨʩʪʠʷ ˈ ʜʠʘʤʝʪʨ,  ʛʣʫʙʠʥʘ, ʪʦʯʥʦʩʪʴ (ʜʦʧʫʩʢ, ʰʝʨʦʭʦ-

ʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʪʢʣʦʥʝʥʠʷ ʬʦʨʤʳ ʠ ʧʦʣʦʞʝʥʠʷ); ʆʙʨʘʙʘʪʳ-

ʚʘʝʤʘʷ ʜʝʪʘʣʴ ˈ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʦʙʨʘʙʘʪʳʚʘʝʤʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʠ 

ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʩʪʨʫʞʢʦʦʙʨʘʟʦʚʘʥʠʶ; ʞʝʩʪʢʦʩʪʴ ʜʝʪʘʣʠ -  

ʚʦʟʤʦʞʥʦ ʝʩʪʴ ʪʦʥʢʦʩʪʝʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʦʙʨʘʙʦʪʢʘ ʢʦʪʦʨʳʭ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʚʠʙʨʘʮʠʠ; ʨʘʟʤʝʨ ʧʘʨʪʠʠ -  ʦʜʥʦ ʦʪʚʝʨʩʪʠʝ ʠʣʠ ʤʘʩʩʦʚʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʪʚʝʨʩʪʠʡ, ʦʧʨʘʚʜʘʥʦ ʣʠ ʧʨʠʤʝʥʝʥʠʝ ʦʧʪʠʤʠʟʠʨʦ-

ʚʘʥʥʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʥɹʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ; ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1.ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʝ Sandvik Coromant (ʪʝʭ-

ʥʠʯʝʩʢʠʡ ʩʧʨʘʚʦʯʥʠʢ). : [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]  // ʊʦʯʝʥʠʝ  URL: 

http://www.tulaspecinstr.ru/files/techinfo/ruk_metall/MTG_F.pdf. (ɼʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 21.03 

 

 

ʇʃʋʅɾɽʈʅʆɽ ʌʈɽɿɽʈʆɺɸʅʀɽ ʇʈʀ ʆɹʈɸɹʆʊʂɽ 

 ɼɽʊɸʃɽʁ ʅɸ ʉʊɸʅʂɸʍ ʉ ʏʇʋ 

 

ʍʠʮʫʥ ɼ.ʉ., ʏʠʯʠʛʠʥ ʇ.ɸ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʉʦʢʦʣʠʢ ʅ.ʃ. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʆʧʝʨʘʮʠʠ ʧʣʫʥʞʝʨʥʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘ-

ʶʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ. ʇʨʠ ʧʣʫʥʞʝʨʥʦʤ ʬʨʝʟʝʨʦ-

ʚʘʥʠʠ ʜʣʷ ʨʝʟʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʧʝʨʠʬʝʨʠʡʥʘʷ, ʘ ʪʦʨʮʝʚʘʷ ʯʘʩʪʴ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʩʠʣ ʨʝʟʘʥʠʷ ʩ ʨʘʜʠʘʣʴʥʳʭ ʥʘ ʦʩʝʚʳʝ [1].  ɺ ʮʝʣʦʤ, ʧʣʫʥʞʝʨʥʦʝ 

ʬʨʝʟʝʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʝʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʪʘʤ, ʛʜʝ ʬʨʝʟʝʨʦʚʘ-

ʥʠʝ ʧʝʨʠʬʝʨʠʝʡ ʥʝʚʦʟʤʦʞʥʦ ʚ ʩʚʷʟʠ ʩ ʚʠʙʨʘʮʠʝʡ. 

 

http://www.tulaspecinstr.ru/files/techinfo/ruk_metall/MTG_F.pdf
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ʅʘʧʨʠʤʝʨ: 

- ʧʨʠ ʚʳʣʝʪʝ ʠʥʩʪʨʫʤʝʥʪʘ ʙʦʣʝʝ 4-x ʜʠʘʤʝʪʨʦʚ ʬʨʝʟʳ 

- ʧʨʠ ʥʠʟʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ 

- ʧʨʠ ʧʦʣʫʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʫʛʣʦʚ 

- ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʪʠʪʘʥ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʣʫʥʞʝʨʥʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ: 

1. ʉʧʠʨʘʣʴʥʳʝ ʩʚʝʨʣʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʩʲʝʤʘ 

ʤʘʪʝʨʠʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʮʝʚʳʤʠ ʬʨʝʟʘʤʠ. 

2. ʄʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʣʶʙʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʚʠʙʨʘʮʠʷ 

ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʦʱʫʪʠʤʦʡ ʧʨʦʙʣʝʤʦʡ. 

 

ʅʝʜʦʩʪʘʪʢʠ: 

1. ʇʨʠ ʧʣʫʥʞʝʨʥʦʤ ʬʨʝʟʝʨʦʚʘʥʠʠ ʦʩʪʘʶʪʩʷ ʚʦʣʥʦʦʙʨʘʟʥʳʝ 

ʢʨʦʤʢʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʙʠʨʘʪʴ ʧʨʠ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ.  

2. ʀʩʧʦʣʴʟʫʝʤʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʦʣʞʝʥ ʙʳʪʴ ʣʠʙʦ ʧʨʝʜʥʘʟʥʘ-

ʯʝʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʭʦʜʘ, ʣʠʙʦ ʪʨʘʝʢʪʦʨʠʷ ʜʦʣʞ-

ʥʘ ʧʦʟʚʦʣʷʪʴ ʚʭʦʜ ʧʦʜ ʫʛʣʦʤ ʠʣʠ ʧʦ ʩʧʠʨʘʣʠ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʦʩʪʘʪʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʯʘʩʪʠʯʥʦʛʦ ʟʘʭʦʜʘ ʠʥʩʪʨʫʤʝʥʪʘ [2]. 

3. ʊʦʯʝʯʥʳʡ ʫʛʦʣ ʦʙʳʯʥʳʭ ʩʧʠʨʘʣʴʥʳʭ ʩʚʝʨʣ ʷʚʣʷʝʪʩʷ ʧʨʠ-

ʯʠʥʦʡ ʠʭ ʦʪʢʣʦʥʝʥʠʷ ʧʨʠ ʧʣʫʥʞʝʨʥʦʤ ʬʨʝʟʝʨʦʚʘʥʠʠ ʩʦ ʩʣʠʰʢʦʤ 

ʙʦʣʴʰʠʤ ʧʝʨʝʢʨʳʪʠʝʤ ʦʪʚʝʨʩʪʠʡ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʇʣʫʥʞʝʨʥʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ: [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʆ 

ʢʦʤʧʘʥʠʠ URL: https://www.sandvik.coromant.com/ru-

ru/knowledge/milling/milling-holes-cavities-pockets/pages/plunge-

milling.aspx. 

2. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʣʫʥʞʝʨʥʦʤʫ ʬʨʝʟʝʨʦʚʘʥʠʶ.: [ʕʣʝʢʪʨʦʥ-

ʥʳʡ ʨʝʩʫʨʩ] // https://darxton.ru/wiki-article/chto-takoe-plunzhernoe- 
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ʈɸɿɺʀʊʀɽ ʄɸʃʆɻʆ ɹʀɿʅɽʉɸ ɺ ʉʌɽʈɽ ʋʉʃʋɻ  

ʇʆʉʈɽɼʉʊɺʆʄ ʀʅʌʆʈʄɸʎʀʆʅʅʆ-

ʂʆʄʄʋʅʀʂɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

 

ɹʝʣʦʚʘ ʅ.ɸ., ʇʦʪʘʧʦʚʘ ɺ.ɸ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʄʘʩʣʦʚʘ ɸ.ɺ. ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʬʫʜ-

ʬʣʦʨʠʩʪʠʢʘ. ʊʦʚʘʨʦʤ/ʫʩʣʫʛʦʡ ʜʘʥʥʦʛʦ ʙʠʟʥʝʩʘ ʷʚʣʷʶʪʩʷ ʙʫʢʝʪʳ ʥʘ 

çʦʙʝʜè, ʪʦ ʝʩʪʴ ʙʫʢʝʪʳ ʠʟ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʎʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ 

ʷʚʣʷʝʪʩʷ ʤʦʣʦʜʝʞʴ, ʢʦʪʦʨʘʷ ʛʦʪʦʚʘ ʠ ʣʶʙʠʪ ʫʜʠʚʣʷʪʴ ʩʚʦʠʭ ʨʦʜʥʳʭ 

ʠ ʙʣʠʟʢʠʭ ʦʨʠʛʠʥʘʣʴʥʳʤʠ ʧʦʜʘʨʢʘʤʠ. 

ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʨʦʜʚʠʞʝʥʠʷ ʪʘʢʦʡ ʙʠʟ-

ʥʝʩʘ ʷʚʣʷʶʪʩʷ:   

1. ʀʥʪʝʨʥʝʪ: ʩ ʧʦʤʦʱʴʶ ʩʦʮʩʝʪʝʡ ʠ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʧʨʦʜʚʠ-

ʛʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʦʚʘʨ. ʅʘʧʨʠʤʝʨ, ʙʣʦʛʝʨʳ, ʢʦʪʦʨʳʝ ʨʝʢʣʘʤʠ-

ʨʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʦʚʘʨ ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʫʶ ʢʦʤʧʘʥʠʶ ʥʘ ʦʛʨʦʤ-

ʥʫʶ ʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʫʶ ʘʫʜʠʪʦʨʠʶ. ʊʘʢ ʞʝ ʨʝʢʣʘʤʘ ʚ ʠʥʩʪʘʛʨʘʤ, ʦʪ 

ʩʘʤʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. ʕʪʘ ʨʝʢʣʘʤʘ ʧʦʧʘʜʘʝʪʩʷ ʚ ʣʝʥʪʝ ʣʶʙʦʛʦ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷ ʚ ʠʥʩʪʘʛʨʘʤ. ʉʫʱʝʩʪʚʫʝʪ ʨʝʢʣʘʤʘ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʚ ɺʂ.  

2. ʉʄʀ: ʪʝʣʝʚʠʜʝʥʠʝ, ʨʘʜʠʦ. 

3. ʃʠʩʪʦʚʢʠ, ʚʳʚʝʩʢʠ ʠ ʛʘʟʝʪʳ. 

ɺʩʝ ʵʪʠ ʩʨʝʜʩʪʚʘ ʧʨʦʜʚʠʞʝʥʠʷ ʪʨʝʙʫʶʪ ʜʝʥʝʞʥʳʭ ʚʣʦʞʝʥʠʡ, 

ʯʪʦ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʵʪʦ ʩʦʚʩʝʤ ʥʝ ʚʳʛʦʜʥʦ. 

ʂʘʢ ʞʝ ʥʘʡʪʠ ʧʝʨʚʳʭ ʢʣʠʝʥʪʦʚ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʟʘʪʨʘʪ ʥʘ ʨʝʢʣʘʤʫ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʜʣʷ ʵʪʦʛʦ ʧʨʠʚʣʝʢʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʧʘʨʪʥʝʨʦʚ-

ʘʛʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʫʜʫʪ ʧʨʠʚʣʝʢʘʪʴ ʢʣʠʝʥʪʦʚ ʠ ʟʘ 

ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʧʦʣʫʯʘʪʴ 20% ʦʪ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʚʠʪʠʝ ʙʠʟʥʝʩʘ ʠ ʧʨʠʚʣʝʯʝʥʠʝ ʢʣʠʝʥʪʦʚ ʙʝʟ ʟʘʪʨʘʪ ʥʘ 

ʨʝʢʣʘʤʫ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʧʘʨʪʥʝʨʳ ʚ ʦʩʥʦʚʥʦʤ ʠʩ-

ʧʦʣʴʟʫʶʪ ʩʧʦʩʦʙ çʩʘʨʘʬʘʥʥʦʛʦ ʨʘʜʠʦè. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ 

ʙʠʟʥʝʩʘ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʷʟʘʥʥʦʩʪʝʡ ʩʨʝʜʠ ʧʘʨʪʥʝʨʦʚ: 

ʦʜʠʥ ʠʟ ʧʘʨʪʥʝʨʦʚ, ʧʦʤʠʤʦ ʩʘʨʘʬʘʥʥʦʛʦ ʨʘʜʠʦ ʪʝʧʝʨʴ ʠʩʧʦʣʴʟʫʝʪ 

ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʚʪʦʨʦʡ ʧʘʨʪʥʝʨ ʧʨʦʜʚʠʛʘʝʪ ʙʠʟʥʝʩ ʩ ʧʦʤʦʱʴʶ 

ʥʘʨʫʞʥʦʡ ʨʝʢʣʘʤʳ, ʘ ʪʘʢʞʝ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʩʪʘʚʠʪʝʣʷ 

ʙʠʟʥʝʩʘ, ʩ ʢʦʪʦʨʳʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʳʚʘʶʪʩʷ ʢʣʠʝʥʪʳ, ʠ ʪʨʝ-
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ʪʠʡ ʧʘʨʪʥʝʨ ʦʨʛʘʥʠʟʦʚʳʚʘʝʪ ʢʦʥʬʝʨʝʥʮʠʠ, ʨʝʢʣʘʤʠʨʫʷ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʥʘʰ ʙʠʟʥʝʩ. 

ʊʨʝʪʴʠʤ ʵʪʘʧʦʤ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʠʝ ʪʦʨʛʦ-

ʚʦʡ ʪʦʯʢʠ ʚ ʛʦʨʦʜʝ. ʂ ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʫʞʝ ʩʦʟʜʘʣʠ ʙʠʟʥʝʩ-ʩʪʨʘʥʠʮʫ 

ʚ ʠʥʩʪʘʛʨʘʤ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʥʘʰʝʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʠ ʧʨʠʤʝʨʳ ʨʘʙʦʪ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʘʨʪʥʝʨʘʤ ʙʳʣʦ ʣʝʛʯʝ ʧʨʝʜ-

ʩʪʘʚʣʷʪʴ ʫʩʣʫʛʠ. 

ʆʩʥʦʚʥʳʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ: 

1. çɹʫʢʝʪʣʘʙè, ʛʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʪʦʨʛʦʚʦʡ ʪʦʯʢʠ ʚ ʛʦʨʦʜʝ, ʥʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʥ ʩʪʘʣ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʪʴʩʷ ʥʝ ʩʪʦʣʴʢʦ ʥʘ ʙʫʢʝʪʘʭ ʠʟ ʧʨʦʜʫʢʪʦʚ, ʩʢʦʣʴʢʦ 

ʥʘ ʙʫʢʝʪʘʭ ʠʟ ʮʚʝʪʦʚ. [1] 

2. çʂʣʫʙʥʠʢʘ ʚ ʰʦʢʦʣʘʜʝè ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʦʭʚʘʪ 
ʘʫʜʠʪʦʨʠʠ, ʙʦʣʴʰʦʝ ʧʦʨʪʬʦʣʠʦ ʨʘʙʦʪ ʠ ʜʦʩʪʫʧʥʳʝ ʮʝʥʳ. [2] 

3. Blakberry ʜʦʩʪʘʪʦʯʥʦ ʠʜʝʥʪʠʯʝʥ ʩ ʥʘʰʠʤʠ ʫʩʣʫʛʘʤʠ. [3] 

4. Sweetɹʫʢʝʪ33 ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʙʫʢʝʪʘʭ, ʥʦ 

ʠ ʥʘ ʪʦʨʪʘʭ. [4] 

ɸʥʘʣʠʟ ʢʦʥʢʫʨʝʥʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʫʞʥʦ ʨʘʟʚʠʚʘʪʴ ʘʩʩʦʨʪʠ-

ʤʝʥʪ ʫʩʣʫʛ ʠ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. ʇʨʦ-

ʚʝʜʸʥʥʳʡ SWOT-ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʠ ʧʦ-

ʪʝʥʮʠʘʣʴʥʳʝ ʫʛʨʦʟʳ, ʥʘʜ ʢʦʪʦʨʳʤʠ ʥʫʞʥʦ ʨʘʙʦʪʘʪʴ ʜʣʷ ʫʩʧʝʰʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ. 

ʉ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʤʦʞʥʦ ʧʨʦʜʚʠʛʘʪʴ 

ʘʙʩʦʣʶʪʥʦ ʣʶʙʦʡ ʜʦʤʘʰʥʠʡ ʙʠʟʥʝʩ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʉʘʡʪ ʢʦʤʧʘʥʠʠ çɹʫʢʝʪʣʘʙè. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝ-

ʞʠʤ ʜʦʩʪʫʧʘ: https://buketlab.com. 

2. ʉʪʨʘʥʠʮʘ ʢʦʤʧʘʥʠʠ çʂʣʫʙʥʠʢʘ ʚ ʰʦʢʦʣʘʜʝè ʚ ʠʥʩʪʘʛʨʘʤ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.instagram.com/strawberry_sweet33. 

3. ʉʪʨʘʥʠʮʘ ʢʦʤʧʘʥʠʠ çBlakberryè ʚ ʠʥʩʪʘʛʨʘʤ [ʕʣʝʢʪʨʦʥ-

ʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.instagram.com/blackberry_kovrov. 

4. ʉʪʨʘʥʠʮʘ ʢʦʤʧʘʥʠʠ çSweetɹʫʢʝʪ33è ʚ ɺʂ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://vk.com/sweetbuket33. 

https://buketlab.com/
https://www.instagram.com/strawberry_sweet33
https://www.instagram.com/blackberry_kovrov
https://vk.com/sweetbuket33
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ɺʀʈʊʋɸʃʔʅɸʗ ʂʆʄɸʅɼɸ 

 

ʉʦʢʦʣʦʚ ɼ.ɺ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʄʘʩʣʦʚʘ ɸ.ɺ., ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʣʫʞʘʪ 

ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʶʜʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʘʡʦʥʘʭ ʠ ʦʪʢʨʳʚʘʶʪ ʧʨʦʝʢʪʥʦʤʫ ʤʝʥʝʜ-

ʞʝʨʫ ʠʣʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʶ ʥʦʚʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʢʦʤʘʥʜʳ. ɹʣʘʛʦʜʘʨʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʩʪʘʣʦ ʚʦʟʤʦʞ-

ʥʳʤ ʩʦʟʜʘʪʴ ʚʠʨʪʫʘʣʴʥʫʶ ʢʦʤʘʥʜʫ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʜ ʚʠʨʪʫʘʣʴʥʦʡ ʢʦʤʘʥʜʦʡ ʧʦʥʠʤʘʝʪʩʷ ʥʝʙʦʣʴ-

ʰʘʷ ʛʨʫʧʧʘ ʣʶʜʝʡ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʦʙʱʝʡ ʮʝʣʴʶ ʠʣʠ ʟʘʜʘʯʝʡ, ʥʦ 

ʨʘʟʜʝʣʝʥʥʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ (ʠʣʠ) ʚʨʝʤʝʥʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶ-

ʱʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʢʦ-

ʤʘʥʜʫ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʣʶʜʠ, ʞʠʚʫʱʠʝ ʚ ʨʘʟʥʳʭ ʛʦʨʦʜʘʭ ʠʣʠ ʜʘʞʝ 

ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ. [1] 

ʇʨʠ ʵʪʦʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʢʦʤʘʥʜʦʦʙʨʘʟʦʚʘʥʠʷ 

ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʦʪʣʠʯʠʷ: [2] 

- ʈʘʟʤʳʚʘʥʠʝ ʛʨʘʥʠʮ ʧʦʥʷʪʠʷ çʢʦʤʘʥʜʘè. ʉʦʩʪʘʚ ʚʠʨʪʫʘʣʴʥʦʡ 

ʢʦʤʘʥʜʳ ʦʯʝʥʴ ʣʝʛʢʦ ʤʝʥʷʝʪʩʷ, ʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ 

ʛʨʘʥʠʮʳ ʥʝ ʩʫʱʝʩʪʚʫʶʪ.  

- ʆʪʩʫʪʩʪʚʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʙʱʝʥʠʷ ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʝʛʦ 

ʬʦʨʤʳ. ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʘʥʜʳ ʚʩʝʛʜʘ ʩʯʠʪʘ-

ʣʘʩʴ ʢʦʤʤʫʥʠʢʘʮʠʷ (ʦʙʱʝʥʠʝ ʝʝ ʫʯʘʩʪʥʠʢʦʚ). ʅʦ ʯʣʝʥʳ ʚʠʨʪʫʘʣʴ-

ʥʦʡ ʢʦʤʘʥʜʳ ʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ ʥʠ ʨʘʟʫ ʥʝ ʚʩʪʨʝʪʠʪʴʩʷ, ʥʦ ʠ ʥʝ ʫʩ-

ʣʳʰʘʪʴ ʛʦʣʦʩ ʜʨʫʛ ʜʨʫʛʘ. 

- ʧʦʩʪʦʷʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ  ʚʠʨʪʫʘʣʴʥʳʭ ʢʦʤʘʥʜ: 

- ʇʦʚʳʰʝʥʠʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. ʕʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʥʘʠʙʦʣʝʝ ʢʦʤʧʝʪʝʥʪʥʳʭ, ʦʧʳʪʥʳʭ ʠʣʠ ʪʘʣʘʥʪʣʠʚʳʭ ʣʶʜʝʡ ʚ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʛʜʝ ʦʥʠ ʧʨʦʞʠʚʘʶʪ ʠʣʠ ʪʨʫ-

ʜʦʫʩʪʨʦʝʥʳ, ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ʛʨʘʥʠʮ ʧʦʜʙʦʨʘ ʫʯʘʩʪʥʠʢʦʚ ʢʦ-

ʤʘʥʜ.  

- ʇʦʚʳʰʝʥʠʝ ʢʨʝʘʪʠʚʥʦʩʪʠ. ʂʨʝʘʪʠʚʥʦʩʪʴ ʚʠʨʪʫʘʣʴʥʦʡ ʢʦ-

ʤʘʥʜʳ ʤʦʞʝʪ ʙʳʪʴ ʚ ʨʘʟʳ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʤʘʥʜʝ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ 

ʠʟ ʩʦʪʨʫʜʥʠʢʦʚ ʦʜʥʦʡ ʢʦʤʧʘʥʠʠ, ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʭʦʜʘ ʟʘ 

ʨʘʤʢʠ ʧʨʠʚʳʯʝʢ ʠ ʦʙʳʯʘʝʚ. 
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- ɻʠʙʢʦʩʪʴ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʠʨʪʫʘʣʴʥʘʷ ʢʦʤʘʥʜʘ ʦʪʣʠʯʘʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʠʙʢʦʩʪʴʶ. ɺʩʝ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ ʧʝʨʝ-

ʩʪʨʦʝʥʳ, ʚʢʣʶʯʘʷ ʠ ʩʘʤ ʩʦʩʪʘʚ ʢʦʤʘʥʜʳ, ʠ ʠʭ ʬʫʥʢʮʠʠ ʠ ʨʦʣʠ ʚ 

ʨʘʙʦʪʝ ʥʘʜ ʧʨʦʝʢʪʦʤ.  

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚ ʬʨʠʣʘʥʩʝʨʩʪʚʘ. ɺʩʝ ʯʣʝʥʳ ʢʦ-

ʤʘʥʜʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʫʜʦʙʥʦʝ ʜʣʷ ʥʠʭ ʚʨʝʤʷ, ʚ ʢʦʤʬʦʨʪʥʳʭ ʜʣʷ 

ʥʠʭ ʫʩʣʦʚʠʷʭ ʠ ʚ ʫʜʦʙʥʦʤ ʛʨʘʬʠʢʝ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ-

ʚʣʝʯʴ ʚ ʢʦʤʘʥʜʫ ʣʶʜʝʡ ʚ ʧʨʠʥʮʠʧʝ ʥʝ ʛʦʪʦʚʳʭ ʨʘʙʦʪʘʪʴ ʥʘ ʧʦʩʪʦ-

ʷʥʥʦʡ ʦʩʥʦʚʝ. 

- ʉʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ. ʀʟʜʝʨʞʢʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʩʦʜʝʨ-

ʞʘʥʠʝ ʢʦʤʘʥʜʳ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʪʴʩʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʀʂʊ ʩʦʢʨʘʱʘʝʪ ʠʟʜʝʨʞʢʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʦʬʠʩʘ, ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ 

ʧʝʨʩʦʥʘʣʘ, ʢʦʦʨʜʠʥʠʨʫʶʱʝʛʦ ʧʨʦʮʝʩʩʳ, ʥʘ ʧʦʜʙʦʨ ʫʯʘʩʪʥʠʢʦʚ ʢʦ-

ʤʘʥʜʳ, ʥʘ ʧʦʝʟʜʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʚʩʪʨʝʯ ʠ ʪ.ʜ. 

ʇʨʦʙʣʝʤʳ ʠ ʨʠʩʢʠ ʚʠʨʪʫʘʣʴʥʦʡ ʢʦʤʘʥʜʳ 

- ʇʨʦʙʣʝʤʘ ʢʦʥʪʨʦʣʷ. ɺʠʨʪʫʘʣʴʥʘʷ ʢʦʤʘʥʜʘ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʘʤʦʢʦʥʪʨʦʣʴ. ʅʦ ʥʝ ʚʩʝ ʣʶʜʠ ʤʦʛʫʪ ʵʬʬʝʢʪʠʚ-

ʥʦ ʨʘʙʦʪʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʚʥʝʰʥʝʛʦ ʢʦʥʪʨʦʣʷ, ʠ ʚʦʟʨʘʩʪʘ-

ʶʪ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʤ, ʯʪʦ ʢʪʦ-ʪʦ ʠʟ ʯʣʝʥʦʚ ʢʦʤʘʥʜʳ ʥʝ ʩʜʝʣʘʣ 

ʩʚʦʶ ʯʘʩʪʴ ʨʘʙʦʪʳ ʜʦʩʪʘʪʦʯʥʦ ʢʘʯʝʩʪʚʝʥʥʦ ʠʣʠ ʥʝ ʫʣʦʞʠʣʩʷ ʚ ʦʪ-

ʚʝʜʝʥʥʦʝ ʚʨʝʤʷ. 

- ʇʨʦʙʣʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ. ɼʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʣʶʙʳʝ ʩʦʚʤʝʩʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʢʦʛʜʘ ʯʣʝʥʳ ʢʦʤʘʥʜʳ ʥʘʭʦʜʷʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʛʦʨʦʜʘʭ ʠ ʩʪʨʘʥʘʭ, ʠʣʠ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʦʚʳʭ ʧʦʷʩʘʭ. 

- ʇʨʦʙʣʝʤʘ ʤʝʞʢʫʣʴʪʫʨʥʳʭ, ʵʪʥʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦ-

ʪʠʚʦʨʝʯʠʡ, ʘ ʪʘʢʞʝ ʧʦʣʠʪʠʯʝʩʢʠʭ ʨʘʟʥʦʛʣʘʩʠʡ. ʃʶʜʠ ʚ ʨʘʟʥʳʭ 

ʩʪʨʘʥʘʭ ʠʣʠ ʨʘʟʣʠʯʥʳʭ ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʡ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ 

ʚʟʛʣʷʜʳ ʥʘ ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʩʦʙʳʪʠʷ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ 

ʧʨʘʢʪʠʢʘ, ʵʪʠ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʦʩʪ-

ʨʷʪʴʩʷ ʠ ʟʘʪʨʫʜʥʷʪʴ ʧʨʦʮʝʩʩ ʤʝʞʣʠʯʥʦʩʪʥʦʛʦ ʦʙʱʝʥʠʷ ʠ ʢʦʤʘʥʜ-

ʥʦʡ ʠʥʪʝʛʨʘʮʠʠ, ʯʪʦ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʩʘʤʦʡ ʢʦʤʘʥʜʳ ʠ ʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

- ʇʨʦʙʣʝʤʘ çʦʙʱʝʛʦ ʷʟʳʢʘè ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʇʨʦʙʣʝʤʘ ʢʦʤ-

ʤʫʥʠʢʘʮʠʠ ʚ ʢʦʤʘʥʜʘʭ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ. ʆʥʘ ʩʚʷʟʘʥʘ, 

ʚʦ-ʧʝʨʚʳʭ, ʩ ʪʨʝʙʦʚʘʥʠʝʤ ʥʘʣʠʯʠʷ ʦʙʱʝʛʦ ʷʟʳʢʘ ʜʣʷ ʦʙʱʝʥʠʷ ʚ 

ʢʦʤʘʥʜʝ ʚ ʧʨʷʤʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ ʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʚʣʘʜʝʥʠʷ 

ʠʤ, ʪ.ʢ. ʚ ʢʦʤʘʥʜʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʝʜʠʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʮʝʣʝʡ, 
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ʟʘʜʘʯ, ʘ ʪʘʢʞʝ ʜʝʡʩʪʚʠʡ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ. ɼʦʩʪʠʞʝʥʠʝ ʪʘʢʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʪʨʝʙʫʝʪ ʦʙʱʝʥʠʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʦʥʣʘʡʥ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʦ.  

- ʇʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʘʥʜʥʦʛʦ ʜʫʭʘ. ɺʘʞʥʦʡ ʯʘʩʪʴʶ 

ʢʦʤʘʥʜʦʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʦʤʘʥʜʥʦʛʦ ʜʫʭʘ (ʯʫʚʩʪʚʘ 

ʝʜʠʥʝʥʠʷ ʠ ʦʙʱʥʦʩʪʠ). ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʜʝʣʘʝʪ ʢʦ-

ʤʘʥʜʫ ʫʩʪʦʡʯʠʚʦʡ ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʫʣʴʪʫʨʥʳʭ ʪʨʘʜʠʮʠʡ 

ʠ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʩʪʨʝʤʣʝʥʠʡ. ʅʦ ʠʤʝʥʥʦ 

ʩʦʟʜʘʥʠʝ ʢʦʤʘʥʜʥʦʛʦ ʜʫʭʘ ʙʝʟ ʣʠʯʥʦʛʦ ʦʙʱʝʥʠʷ ʩʯʠʪʘʝʪʩʷ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʳʤ. 

ʀʪʘʢ, ʧʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ, ʚʠʨʪʫʘʣʴʥʳʝ ʢʦʤʘʥ-

ʜʳ ʷʚʣʷʶʪʩʷ ʩʠʣʴʥʳʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ. 

ʆʥʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʤʥʦʛʦ ʠʜʝʡ, ʘ 

ʪʘʢʞʝ ʙʳʪʴ ʥʘʩʪʘʚʥʠʢʘʤʠ, ʢʦʥʩʫʣʴʪʘʥʪʘʤʠ ʚ ʫʞʝ ʜʝʡʩʪʚʫʶʱʠʭ 

ʧʨʦʝʢʪʘʭ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
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ʆʉʆɹɽʅʅʆʉʊʀ ʂʆʈʇʆʈɸʊʀɺʅʆʁ ʂʋʃʔʊʋʈʓ  

ɺ ʉʆɺʈɽʄɽʅʅʓʍ ʆʈɻɸʅʀɿɸʎʀʗʍ 

 

ɸʛʘʥʠʥʘ ɽ.ɸ. ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʏʝʨʥʦʚʘ ʆ.ɺ., ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʉʧʝʮʠʘʣʠʩʪʳ ʦʧʨʝʜʝʣʷʶʪ ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʢʫʣʴʪʫʨʫ ʢʘʢ ʥʝ-

ʢʠʡ ʜʦʣʛʦʚʨʝʤʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʫʙʝʞʜʝʥʠʡ, ʮʝʥʥʦʩʪʝʡ ʠ ʦʞʠʜʘʥʠʡ, 

ʨʘʟʜʝʣʷʝʤʳʡ ʛʨʫʧʧʦʡ ʣʶʜʝʡ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʶʱʠʡ 

ʠʭ ʧʦʚʝʜʝʥʠʝ. ʕʪʦʪ ʢʦʤʧʣʝʢʩ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠ-
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ʟʘʮʠʠ ï ʢʘʢ ʧʨʠ ʝʝ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʪʘʢ ʠ ʚ 

ʧʨʦʮʝʩʩʝ ʩʦʙʩʪʚʝʥʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʠʥʪʝʛʨʘʮʠʠ.[1] 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴ-

ʪʫʨʳ ʚʦʟʨʘʩʪʘʝʪ. ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʦʧʨʦʩʫ EY, ʢʦʨʧʦʨʘʪʠʚ-

ʥʘʷ ʢʫʣʴʪʫʨʘ ʢʦʤʧʘʥʠʡ ʚʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʚʳʟʳʚʘʝʪ ʫ ʩʪʝʡʢʭʦʣ-

ʜʝʨʦʚ. ʕʪʦ ʦʪʤʝʯʘʶʪ 43% ʬʠʥʘʥʩʦʚʳʭ ʜʠʨʝʢʪʦʨʦʚ, ʘ ʚ ʢʦʨʧʦʨʘʪʠʚ-

ʥʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʧʦʤʠʤʦ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʝʢʦʪʦʨʳʝ ʢʦʤ-

ʧʘʥʠʠ ʫʢʘʟʳʚʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʬʠʥʘʥʩʦʚʳʭ 

ʠʥʜʠʢʘʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʠʜʝʥʠʝ ʠ ʤʠʩʩʠʷ (63%), ʜʦʚʝʨʠʝ ʠ ʙʨʝʥʜ 

ʢʦʤʧʘʥʠʠ (61%), ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ (61%), ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʦʪʥʦʰʝʥʠʝ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ (59%), ʫʧʨʘʚʣʝ-

ʥʠʝ (47%) ʠ ʢʫʣʴʪʫʨʘ (37%).[2] 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ. ʂʣʘ-

ʥʦʚʘʷ (ʩʝʤʝʡʥʘʷ) ʢʫʣʴʪʫʨʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ 

ʩʦʩʨʝʜʦʪʘʯʠʚʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʟʘʙʦʪʝ ʦ ʣʶʜʷʭ ʠ ʚʥʫʪʨʝʥʥʝʤ ʫʚʘʞʝ-

ʥʠʠ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦʩʪʠ ʢʘʞʜʦʛʦ. ɻʣʘʚʥʳʤ 

ʜʦʩʪʦʠʥʩʪʚʦʤ ʪʘʢʦʡ ʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ ʢʦʤʘʥʜʘ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ 

ʢʦʤʧʘʥʠʠ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʢʣʠʝʥʪʩʢʦʤ ʨʳʥʢʝ: ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ, 

ʫʩʣʫʛʠ.  

ɸʜʭʦʢʨʘʪʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʚ oʨʛʘʥʠʟʘʮʠʠ ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ 

ʚʥʠʤʘʥʠʝ ʢ ʚʥʝʰʥʠʤ ʧʦʟʠʮʠʷʤ ʥʘ ʨʳʥʢʝ, ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ ʚ ʩʦʯʝʪʘ-

ʥʠʠ ʩ ʥʘʠʙʦʣʴʰʝʡ ʛʠʙʢʦʩʪʴʶ ʚ ʨʝʰʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ɼʘʥ-

ʥʳʡ ʪʠʧ ʢʫʣʴʪʫʨʳ ʧʨʠʩʫʱ ʜʣʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ.  

ɼʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʨʳʥʦʯʥʦʡ ʢʫʣʴʪʫʨʦʡ ʭʘʨʘʢʪʝʨʥʦ ʚʥʠʤʘ-

ʥʠʝ ʥʘ ʚʥʝʰʥʠʭ ʧʦʟʠʮʠʷʭ (ʜʦʣʷ ʨʳʥʢʘ, ʨʦʩʪ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ, ʫʚʝ-

ʣʠʯʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ) ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʠ ʢʦʥʪʨʦʣʝʤ 

(ʩʦʭʨʘʥʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ). 

ʏʘʱʝ ʚʩʝʛʦ ʩ ʪʘʢʠʤ ʪʠʧʦʤ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʩʫʱʝʩʪʚʫʶʪ 

ʧʨʝʜʧʨʠʷʪʠʷ ʦʧʪʦʚʦʡ ʪʦʨʛʦʚʣʠ.  

ʀʝʨʘʨʭʠʯʝʩʢʘʷ (ʙʶʨʦʢʨʘʪʠʯʝʩʢʘʷ) ʢʫʣʴʪʫʨʘ ï ʵʪʦ ʢʫʣʴʪʫʨʘ 

ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʬʦʢʫʩʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʜʜʝʨʞ-

ʢʝ ʨʘʙʦʪʥʠʢʦʚ ʠ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʡ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʚʩʝʭ ʧʨʦ-

ʮʝʩʩʦʚ, ʥʘʠʚʳʩʰʠʤ ʫʨʦʚʥʝʤ ʢʦʥʪʨʦʣʷ. ʂ ʵʪʦʤʫ ʪʠʧʫ ʯʘʱʝ ʚʩʝʛʦ 

ʦʪʥʦʩʷʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʩʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʧʨʘʚʠʣ ʠ 

ʚʥʫʪʨʝʥʥʠʡ ʢʦʤʬʦʨʪ, ʯʝʤ ʥʘ ʧʦʪʨʝʙʠʪʝʣʝʡ.[3] 



215 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʢʦʨʧʦ-

ʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ ʨʘʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ (ʢʫʣʴʪʫʨʘ ʨʘʚʝʥʩʪʚʘ).  

ʈʘʟʚʠʪʠʝ ʨʘʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʟʥʘʯʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʨʧʦʨʘ-

ʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ, ʜʣʷ ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʥʳ ʧʦʥʠʤʘʥʠʝ, ʫʚʘʞʝʥʠʝ, 

ʧʦʦʱʨʝʥʠʝ, ʦʩʦʟʥʘʥʠʝ ʮʝʥʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦ-

ʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʪʘʣʘʥʪʣʠʚʳʤ ʩʦʪʨʫʜ-

ʥʠʢʘʤ ʧʨʝʫʩʧʝʚʘʪʴ ʚ ʨʘʙʦʪʝ. ʅʘ ʩʝʛʦʜʥʷ ʵʪʦ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ, 

ʪʘʢ ʢʘʢ ʧʦʦʱʨʝʥʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʠ ʥʦʚʦʚʚʝʜʝʥʠʡ ʩ ʧʦʤʦ-

ʱʴʶ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʢʦʣʣʝʛʠ, ʠʤʝʶʱʠʝ ʨʘʟʣʠʯʥʳʝ 

ʤʥʝʥʠʷ, ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʦʧʳʪ ʠ ʦʙʨʘʟʦʚʘʥʠʝ, ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʶʪ 

ʚʤʝʩʪʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʦʙʱʫʶ ʩʧʣʦʯʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʠ 

ʩʪʠʤʫʣʠʨʫʶʪ ʠʭ ʢʘʨʴʝʨʥʳʡ ʨʦʩʪ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦ-

ʢʘʟʘʪʝʣʠ ʢʦʤʧʘʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ Accenture Getting to Equal 2020: The Hidden 

Value of Culture Makers, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʫʢʦʚʦʜʠʪʝʣʠ ʢʦʤʧʘʥʠʡ ʠ 

ʠʭ ʩʦʪʨʫʜʥʠʢʠ ʧʦ-ʨʘʟʥʦʤʫ ʦʮʝʥʠʚʘʶʪ ʧʨʦʛʨʝʩʩ ʚ ʜʦʩʪʠʞʝʥʠʠ ʨʘ-

ʚʝʥʩʪʚʘ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ. ʂʦʤʧʘʥʠʷ Accenture ʧʨʦʚʝʣʘ ʦʧʨʦʩ ʩʨʝʜʠ 

30 ʪʳʩʷʯ ʯʝʣʦʚʝʢ ʚ 28 ʩʪʨʘʥʘʭ ʠ , ʯʪʦ 77% ʩʦʪʨʫʜʥʠʮ ʠ 67% ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʮʝʥʷʪ ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʢʫʣʴʪʫʨʫ ʠ ʫʚʝʨʝʥʳ, ʯʪʦ ʦʥʘ ʧʦ-

ʤʦʛʘʝʪ ʧʨʝʫʩʧʝʚʘʪʴ ʥʘ ʨʘʙʦʪʝ. ɸ 68% ʦʧʨʦʰʝʥʥʳʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ 

ʫʙʝʞʜʝʥʳ ʚ ʪʦʤ, ʯʪʦ ʢʫʣʴʪʫʨʘ ʨʘʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʤʝʝʪ ʞʠʟ-

ʥʝʥʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʠʭ ʙʠʟʥʝʩʘ.68% ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʢʦʤʧʘ-

ʥʠʡ ʩʯʠʪʘʶʪ, ʯʪʦ ʩʦʟʜʘʶʪ ʚʜʦʭʥʦʚʣʷʶʱʫʶ ʠ ʠʥʢʣʶʟʠʚʥʫʶ ʩʨʝʜʫ 

ʥʘ ʨʘʙʦʪʝ ʜʣʷ ʩʚʦʠʭ ʧʦʜʯʠʥʝʥʥʳʭ. ʈʝʯʴ ʠʜʝʪ ʦ ʪʘʢʦʡ ʘʪʤʦʩʬʝʨʝ ʥʘ 

ʨʘʙʦʪʝ, ʚ ʢʦʪʦʨʦʡ ʨʘʙʦʪʥʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʩʦʙʦʡ, ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ ʠ 

ʙʳʪʴ ʢʨʝʘʪʠʚʥʳʤʠ ʙʝʟ ʩʪʨʘʭʘ ʧʨʦʚʘʣʠʪʴʩʷ. ʆʜʥʘʢʦ ʪʦʣʴʢʦ 36% 

ʧʦʜʯʠʥʝʥʥʳʭ ʩʦʛʣʘʩʥʳ ʩ ʵʪʠʤ. ɺʩʝʛʦ 66% ʨʘʙʦʪʥʠʢʦʚ ʤʦʛʫʪ ʨʘʩ-

ʩʢʘʟʘʪʴ ʥʘʯʘʣʴʩʪʚʫ ʦ ʣʠʯʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʚ ʞʠʟʥʠ. ʅʘʧʨʠʤʝʨ, ʦ 

ʩʚʦʝʤ ʤʝʥʪʘʣʴʥʦʤ ʟʜʦʨʦʚʴʝ ʠʣʠ ʦ ʥʝʧʦʜʦʙʘʶʱʝʤ ʧʦʚʝʜʝʥʠʠ ʩʪʘʨ-

ʰʠʭ ʢʦʣʣʝʛ. ʆʜʥʘʢʦ 81% ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʩʯʠʪʘʝʪ ʠʥʘʯʝ. 68% ʦʧʨʦ-

ʰʝʥʥʳʭ ʪʦʧ-ʤʝʥʝʜʞʝʨʦʚ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʥʠ ʫʞʝ ʩʦʟʜʘʶʪ ʩʨʝʜʫ, ʚ 

ʢʦʪʦʨʦʡ ʩʦʪʨʫʜʥʠʢʠ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴ ʩʚʦʠ ʣʫʯʰʠʝ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦ-

ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʦʚʘʪʴ, ʥʝ ʙʦʷʩʴ ʦʰʠʙʦʢ. ʇʨʠ ʵʪʦʤ ʣʠʰʴ 36% ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʩʦʛʣʘʩʥʳ ʩ ʵʪʠʤ. ɼʦʣʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʯʫʚʩʪ-

ʚʫʶʪ ʩʝʙʷ ʧʨʠʯʘʩʪʥʳʤʠ ʢ ʧʨʦʮʝʩʩʘʤ ʚ ʩʚʦʠʭ ʢʦʤʧʘʥʠʷʭ, ʚ 10 ʨʘʟ 

ʚʳʰʝ, ʯʝʤ ʩʯʠʪʘʶʪ ʠʭ ʨʫʢʦʚʦʜʠʪʝʣʠ (20% ʧʨʦʪʠʚ 2%). 
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ʄʥʦʛʠʝ ʪʦʧ-ʤʝʥʝʜʞʝʨʳ ʩʯʠʪʘʶʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʢʦʨʧʦʨʘʪʠʚ-

ʥʫʶ ʢʫʣʴʪʫʨʫ ʥʝ ʦʩʥʦʚʥʳʤʠ ʧʨʠʦʨʠʪʝʪʘʤʠ ʜʣʷ ʢʦʤʧʘʥʠʠ. 76% ʦʧ-

ʨʦʰʝʥʥʳʭ ʩʘʤʳʤ ʚʘʞʥʳʤ ʥʘʟʚʘʣʠ ʬʠʥʘʥʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʘ 72% 

ð ʫʟʥʘʚʘʝʤʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʙʨʝʥʜʘ. ʊʦʣʴʢʦ 34% ʦʧʨʦʰʝʥʥʳʭ ʧʦ-

ʩʪʘʚʠʣʠ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʠ ʣʠʰʴ 21% ʢʦʨʧʦʨʘʪʠʚʥʫʶ 

ʢʫʣʴʪʫʨʫ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʘʢʞʝ ʚʳʷʚʣʝʥ ʥʝʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʪʦʧ-

ʤʝʥʝʜʞʝʨʦʚ, ʙʦʣʝʝ ʧʨʠʚʝʨʞʝʥʥʳʭ ʢ ʧʦʩʪʨʦʝʥʠʶ ʢʫʣʴʪʫʨʳ ʨʘʚʝʥ-

ʩʪʚʘ (6%). ʆʥʠ ʧʨʠʟʥʘʶʪ, ʯʪʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʩʦʪʨʫʜ-

ʥʠʢʦʚ ʚʘʞʥʳ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʧʨʦʟʨʘʯʥʦʩʪʴ ʦʧʣʘʪʳ ʪʨʫʜʘ, ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʚʟʷʪʴ ʦʪʧʫʩʢ ʧʦ ʩʝʤʝʡʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ, ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʨʦʷʚʣʷʪʴ ʪʚʦʨʯʝʩʢʠʡ ʧʦʜʭʦʜ ʚ ʨʘʙʦʪʝ. ʊʘʢʠʝ ʨʫʢʦʚʦʜʠʪʝʣʠ 

ʦʪʢʨʳʪʦ ʛʦʚʦʨʷʪ ʦ ʮʝʣʦʤ ʨʷʜʝ ʩʣʦʞʥʳʭ ʚʦʧʨʦʩʦʚ: ʛʝʥʜʝʨʥʦʤ ʨʘ-

ʚʝʥʩʪʚʝ (52% ʧʨʦʪʠʚ 35% ʚʩʝʭ ʦʧʨʦʰʝʥʥʳʭ ʪʦʧ-ʤʝʥʝʜʞʝʨʦʚ), ʩʝʢ-

ʩʫʘʣʴʥʳʭ ʜʦʤʦʛʘʪʝʣʴʩʪʚʘʭ/ʜʠʩʢʨʠʤʠʥʘʮʠʠ (51% ʧʨʦʪʠʚ 30% ʦʧ-

ʨʦʰʝʥʥʳʭ). ʆʥʠ ʪʘʢʞʝ ʯʘʱʝ ʧʫʙʣʠʯʥʦ ʦʙʲʷʚʣʷʶʪ ʦ ʩʚʦʠʭ ʧʣʘʥʘʭ 

ʧʦ ʥʘʡʤʫ ʠ ʫʜʝʨʞʘʥʠʶ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʞʝʥʱʠʥ.[4] 

ʂʫʣʴʪʫʨʘ ʨʘʚʝʥʩʪʚʘ ʥʘʯʠʥʘʝʪʩʷ ʩʚʝʨʭʫ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʦʙʷʟʘ-

ʥʳ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʚʝʨʠʪʴ ʚ ʝʝ ʟʥʘʯʠʤʦʩʪʴ ʠ ʩʯʠʪʘʪʴ ʦʜʥʠʤ ʠʟ ʧʨʝ-

ʠʤʫʱʝʩʪʚ. ʅʘʧʨʠʤʝʨ, ʦʧʨʝʜʝʣʷʪʴ ʠ ʧʫʙʣʠʢʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦ-

ʨʳʝ ʚʝʜʫʪ ʢ ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʨʘʚʝʥʩʪʚʘ, ʠ ʚʦʟʥʘʛʨʘʞ-

ʜʘʪʴ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʟʘ ʧʨʦʛʨʝʩʩ. ɺʳʭʦʜ ʟʘ ʨʘʙʦʯʠʝ 

çʨʘʤʢʠè ʚʘʞʝʥ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʦʙʷʟʘʥʳ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʩʦʜʝʨʞʘʪʝʣʴ-

ʥʦʤ ʠ ʧʦʩʪʦʷʥʥʦʤ ʜʠʘʣʦʛʝ ʩ ʨʘʙʦʪʥʠʢʘʤʠ: ʧʨʦʚʦʜʠʪʴ ʣʠʯʥʳʝ 

ʚʩʪʨʝʯʠ, ʬʦʢʫʩ-ʛʨʫʧʧʳ. ʆʙʱʝʥʠʝ ʩ ʢʦʣʣʝʛʘʤʠ ʧʦʤʦʛʘʝʪ ʧʦʣʫʯʠʪʴ 

ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʠ ʜʘʝʪ ʨʫʢʦʚʦʜʩʪʚʫ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦ-

ʚʘʪʴ ʥʘ ʧʝʨʝʤʝʥʳ. 
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ʂʈʆʉʉ-ʂʋʃʔʊʋʈʅʓɽ ʉʊʀʃʀ ʋʇʈɸɺʃɽʅʀʗ  

ʇɽʈʉʆʅɸʃʆʄ ʆʈɻɸʅʀɿɸʎʀʀ 

 

ɹʝʟʣʠʭʦʪʥʦʚ ɸ.ɸ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʏʝʨʥʦʚʘ ʆ.ɺ., ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ  

 
ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʢʦʤʧʘʥʠʠ ʚʩʝ ʯʘʱʝ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʳʤ ʠ ʤʫʣʴʪʠʢʫʣʴʪʫʨʥʳʤ ʨʘʟʥʦ-
ʦʙʨʘʟʠʝʤ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʥʦ ʠ 
ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ.  ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳ-
ʚʘʝʪ, ʫʯʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ ʥʘʨʦʜʦʚ ʠ ʠʭ 
ʢʫʣʴʪʫʨ ʚ ʙʠʟʥʝʩʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʧʘʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʥʢʫ-
ʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘ ʨʳʥʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ 
ʠʟʫʯʝʥʠʝ ʚʦʧʨʦʩʘ ʢʨʦʩʩʢʫʣʴʪʫʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʝʛʦʜʥʷ ʢʘʢ ʥʠʢʦ-
ʛʜʘ ʘʢʪʫʘʣʴʥʦ.   

ʂʨʦʩʩʢʫʣʴʪʫʨʥʳʡ ʤʝʥʝʜʞʤʝʥʪ ï ʵʪʦ ʫʧʨʘʚʣʝʥʠʝ ʤʝʞʢʫʣʴ-
ʪʫʨʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʚ ʙʠʟʥʝʩʝ. ʂʘʞʜʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʪʝʤ ʙʦʣʝʝ 
ʤʝʥʝʜʞʝʨ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʝʨʩʦʥʘʣʦʤ, ʦʙʷʟʘʥ ʚʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ 
ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʞʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʠ 
ʦʪʣʠʯʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʤʦʜʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ [1]. 

ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʝ ʤʦʞʝʪ ʩʫʱʝ-
ʩʪʚʦʚʘʪʴ ʙʝʟ ʥʘʚʳʢʦʚ ʢʨʦʩʩʢʫʣʴʪʫʨʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʥʠ ʚ ʦʜʥʦʡ 
ʦʨʛʘʥʠʟʘʮʠʠ. ʅʠ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʯʪʦ ʢʘʞʜʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʜʝ-
ʣʦʚʘʷ ʢʫʣʴʪʫʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʩʚʦʠʭ 
ʦʨʛʘʥʠʟʘʮʠʡ, ʠ ʬʦʨʤʠʨʫʝʪ ʩʚʦʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʥʦʨʤʳ, ʧʨʘʚʠʣʘ ʠ 
ʪʨʘʜʠʮʠʠ ʧʦʚʝʜʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʚ ʙʠʟʥʝʩʝ. ɺ ʦʜʥʠʭ ʙʠʟʥʝʩ-
ʢʫʣʴʪʫʨʘʭ ʧʨʠʟʥʘʶʪʩʷ ʫʩʪʥʳʝ ʜʦʛʦʚʦʨʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʢʦʛʜʘ ʚ ʜʨʫ-



218 
 

ʛʠʭ ʜʘʞʝ ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʧʝʯʘʪʴʶ ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪ ʥʝ ʩʯʠ-
ʪʘʝʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ. ɺ ʦʜʥʠʭ ʩʪʨʘʥʘʭ ʥʝ ʧʨʠʥʷʪʦ ʧʨʦʚʦʜʠʪʴ  
ʚʩʪʨʝʯʠ ʨʘʥʴʰʝ ʧʦʣʫʜʥʷ, ʢʦʛʜʘ ʚ ʜʨʫʛʠʭ ʧʨʠʥʷʪʦ ʥʘʟʥʘʯʘʪʴ ʜʝʣʦ-
ʚʳʝ ʧʝʨʝʛʦʚʦʨʳ ʫʞʝ ʩ ʨʘʥʥʝʛʦ ʫʪʨʘ. ɺ ʦʜʥʦʡ ʜʝʣʦʚʦʡ ʢʫʣʴʪʫʨʝ ʩʦ-
ʪʨʫʜʥʠʢʠ ʯʝʪʢʦ ʨʘʟʜʝʣʷʶʪ ʨʘʙʦʪʫ ʠ ʣʠʯʥʫʶ ʞʠʟʥʴ, ʧʨʠʭʦʜʷʪ ʠ 
ʫʭʦʜʷʪ ʩ ʨʘʙʦʪʳ ʚ ʧʨʦʧʠʩʘʥʥʳʝ ʪʨʫʜʦʚʳʤ ʜʦʛʦʚʦʨʦʤ ʯʘʩʳ, ʚ ʪʦ 
ʚʨʝʤʷ ʢʘʢ ʚ ʜʨʫʛʦʡ ʥʠ ʦʜʠʥ ʩʦʪʨʫʜʥʠʢ ʥʝ ʫʡʜʝʪ ʩ ʨʘʙʦʪʳ, ʧʦʢʘ ʨʫ-
ʢʦʚʦʜʠʪʝʣʴ ʥʘ ʩʚʦʝʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. ʋʯʠʪʳʚʘʷ ʚʩʝ ʙʦʣʴʰʫʶ ʛʣʦʙʘ-
ʣʠʟʘʮʠʶ ʚ ʤʠʨʝ, ʤʝʥʝʜʞʝʨʘʤ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʝʨʩʦʥʘʣʦʤ ʨʦʩʩʠʡ-
ʩʢʠʭ ʢʦʤʧʘʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʚʳʩʪʨʘʠʚʘʪʴ ʧʦʜʙʦʨ, ʘʜʘʧʪʘʮʠʶ ʠ ʦʙʫ-
ʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʩ ʫʯʝʪʦʤ ʤʝʞʢʫʣʴʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʯʪʦ ʪʨʝ-
ʙʫʝʪ ʥʘʣʠʯʠʷ ʫ ʥʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ. 

ʆʩʥʦʚʥʳʝ ʤʝʞʢʫʣʴʪʫʨʳʝ ʠʣʠ ʢʨʦʩʩʢʫʣʴʪʫʨʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, 
ʢʦʪʦʨʳʤʠ ʥʝʦʙʭʦʜʠʤʦ ʚʣʘʜʝʪʴ: 

ʟʥʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʫʣʴʪʫʨ ʠ ʵʪʠʢʠ ʙʠʟʥʝʩʘ 
ʜʨʫʛʠʭ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧ  

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʛʠʙʢʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ ʚ ʧʦʚʝʜʝʥʯʝʩʢʦʤ 
ʧʣʘʥʝ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʣʝʜʦʚʘʪʴ ʧʨʝʜʧʦʯʠʪʘʝʤʳʤ ʬʦʨʤʘʤ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʷ ʚ ʜʨʫʛʦʡ ʢʫʣʴʪʫʨʝ 

 ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʛʝʥʜʝʨ-
ʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ (ʥʘʧʨʠʤʝʨ, ʚ ʤʫʩʫʣʴʤʘʥʩʢʠʭ ʢʫʣʴʪʫʨʘʭ) 

 ʟʥʘʥʠʝ ʠ ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʚʝʞʣʠʚʦʩʪʠ ʚ ʦʙʨʘʱʝʥʠʠ ʢ ʘʜ-
ʨʝʩʘʪʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʛʦ ʩʪʘʪʫʩʦʤ ʠ ʚʦʟʨʘʩʪʦʤ 

 ʫʤʝʥʠʝ  ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʥʦʨʤ ʵʪʠʢʝʪʘ.  
ʟʥʘʥʠʝ ʦ ʚʦʟʤʦʞʥʳʭ ʢʘʥʘʣʘʭ ʦʙʱʝʥʠʷ (ʚʝʨʙʘʣʴʥʳʭ, ʥʝʚʝʨ-

ʙʘʣʴʥʳʭ, ʪʘʢʪʠʣʴʥʳʭ) 
 ʫʤʝʥʠʝ ʘʜʘʧʪʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʠ ʩʪʠʣʴ ʦʙʱʝʥʠʷ ʢ ʤʝʩʪʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ 
 ʥʘʚʳʢʠ ʩʘʤʦʧʨʝʟʝʥʪʘʮʠʠ, ʜʝʣʦʚʦʛʦ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʚ ʨʘʟʥʳʭ 

ʢʫʣʴʪʫʨʘʭ 
ɺ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥʘʭ, ʛʜʝ ʙʦʣʝʝ ʨʘʟʚʠʪ ʠʥʜʠʚʠʜʫʘʣʠʟʤ ʤʝʥʝʜʞʝʨʳ 

ʤʦʪʠʚʠʨʫʶʪʩʷ ʥʝ ʩʦʦʙʨʘʞʝʥʠʷʤʠ ʦʙʱʝʛʦ ʙʣʘʛʘ, ʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʣʠʯ-
ʥʦʡ ʚʳʛʦʜʦʡ. ʇʨʠʚʝʪʩʪʚʫʷ ʜʨʫʛ ʜʨʫʛʘ, ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ: çɼʞʦʥ 
ʉʤʠʪ, ʆʪʜʝʣ ʧʝʨʩʦʥʘʣʘ, ʢʦʤʧʘʥʠʷ çɼʞʝʥʝʨʘʣ ʄʦʪʦʨʩè. ʅʘ ʚʦʩʪʦʢʝ, ʛʜʝ 
ʧʨʝʦʙʣʘʜʘʝʪ ʢʦʣʣʝʢʪʠʚʠʟʤ, ʧʦʨʷʜʦʢ ʩʣʦʚ ʤʝʥʷʝʪʩʷ: çʂʦʤʧʘʥʠʷ çʄʠʮʫ-
ʙʠʩʠè, ʆʪʜʝʣ ʤʘʨʢʝʪʠʥʛʘ, ʤʝʥʷ ʟʦʚʫʪ ʗʤʦʤʦʪʦè. ʋ ʚʦʩʪʦʯʥʳʭ ʤʝʥʝʜ-
ʞʝʨʦʚ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʟʘʥʠʤʘʶʪ ʧʨʦʮʝʜʫʨʳ ʩʦʛʣʘʩʦʚʘʥʠʷ 
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(ʷʧʦʥʩʢʘʷ ʩʠʩʪʝʤʘ çʨʠʥʛʠè). ʗʧʦʥʩʢʘʷ ʩʠʩʪʝʤʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ, ʪʘʢ 
ʥʘʟʳʚʘʝʤʘʷ çʨʠʥʛʠ ʩʝʡʜʦè, ʠʣʠ çʨʠʥʛʠʩʝè, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʜʨʦʙ-
ʥʳʡ ʦʙʤʝʥ ʠʜʝʷʤʠ ʠ ʪʘʢʪʠʯʝʩʢʠʤʠ ʧʣʘʥʘʤʠ ʚʧʣʦʪʴ ʜʦ ʜʦʩʪʠʞʝʥʠʷ 
ʧʦʣʥʦʛʦ ʩʦʛʣʘʩʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʥʠʟʰʠʭ ʫʨʦʚʥʷʭ, ʪ.ʝ. ʪʘʤ, ʛʜʝ ʵʪʠ 
ʨʝʰʝʥʠʷ ʚ ʩʣʫʯʘʝ ʠʭ ʧʨʠʥʷʪʠʷ ʠ ʜʦʣʞʥʳ ʠʩʧʦʣʥʷʪʴʩʷ. ʕʪʘ ʧʨʦʮʝʜʫʨʘ 
ʧʦ ʟʘʧʘʜʥʳʤ ʤʝʨʢʘʤ ʜʣʠʪʝʣʴʥʘ ʠ ʥʝʧʨʠʚʳʯʥʘ, ʥʦ ʛʣʘʚʥʘʷ ʝʝ ʠʜʝʷ ʚ ʪʦʤ, 
ʯʪʦ ʚʩʝ ʵʪʦ ʩ ʣʠʭʚʦʡ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʥʘ ʩʪʘʜʠʠ ʠʩʧʦʣʥʝʥʠʷ ʨʝʰʝʥʠʡ. 

ʗʧʦʥʮʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʩʘʤʦ ʨʝ-
ʰʝʥʠʝ, ʩʢʦʣʴʢʦ ʪʦ, ʢʘʢ ʦ ʥʝʤ ʠʥʬʦʨʤʠʨʦʚʘʥʳ ʣʶʜʠ ʠ ʚ ʢʘʢʦʡ ʩʪʝ-
ʧʝʥʠ ʦʥʠ ʛʦʪʦʚʳ ʝʛʦ ʧʦʜʜʝʨʞʠʚʘʪʴ. ʆʪʩʫʪʩʪʚʠʝ ʧʦʥʠʤʘʥʠʷ ʵʪʦʛʦ 
ʧʨʠʚʦʜʠʪ ʥʝʦʜʥʦʢʨʘʪʥʦ ʢ ʪʦʤʫ (ʠ ʵʪʦ ʤʦʞʥʦ ʯʘʩʪʦ ʫʚʠʜʝʪʴ ʥʘ ʨʦʩ-
ʩʠʡʩʢʦʡ ʧʨʘʢʪʠʢʝ), ʯʪʦ ʧʨʦʚʘʣʠʚʘʶʪʩʷ ʩʘʤʳʝ ʣʫʯʰʠʝ ʨʝʰʝʥʠʷ ʠ, 
ʥʘʦʙʦʨʦʪ, ʜʘʶʪ ʥʝʦʞʠʜʘʥʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʧʦʩʨʝʜʩʪʚʝʥʥʦ 
ʧʨʠʥʷʪʳʝ ʨʝʰʝʥʠʷ, ʝʩʣʠ ʦʥʠ ʦʜʦʙʨʝʥʳ ʠʩʧʦʣʥʠʪʝʣʷʤʠ. ʂʦʛʜʘ ʥʝ-
ʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ, ʪʦ ʯʘʱʝ ʚʩʝʛʦ ʦʥʦ ʚʦʟʥʠʢʘʝʪ ʥʘ ʩʘʤʦʤ 
ʥʠʟʰʝʤ ʫʨʦʚʥʝ. ʂ ʪʦʤʫ ʞʝ ʥʝʨʝʜʢʦ ʧʨʦʝʢʪ ʨʝʰʝʥʠʷ ʧʦʨʫʯʘʝʪʩʷ 
ʧʦʜʛʦʪʦʚʠʪʴ ʩʘʤʦʤʫ ʤʦʣʦʜʦʤʫ ʩʦʪʨʫʜʥʠʢʫ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʧʨʝʩʣʝ-
ʜʫʶʪʩʷ ʜʚʝ ʮʝʣʠ: ʠʟʙʝʞʘʪʴ ʚʦʟʤʦʞʥʦʡ ʩʪʘʥʜʘʨʪʥʦʩʪʠ ʤʳʰʣʝʥʠʷ ʠ 
ʜʘʪʴ ʰʘʥʩ ʥʘʫʯʠʪʴʩʷ ʤʦʣʦʜʦʤʫ ʨʘʙʦʪʥʠʢʫ, ʧʫʩʪʴ ʜʘʞʝ ʦʥ ʥʘʜʝʣʘʝʪ 
ʦʰʠʙʦʢ. ʋʯʝʙʘ ʥʘ ʧʨʘʢʪʠʢʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʦʜʫʢʪʠʚʥʝʝ 
ʣʝʢʮʠʡ, ʢ ʪʦʤʫ ʞʝ, ʯʪʦ ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ ʙʫʜʫʪ ʦʙʷʟʘʪʝʣʴʥʦ ʠʩ-
ʧʨʘʚʣʝʥʳ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʫʨʦʚʥʷʭ. 

ʈʘʟʣʠʯʠʷ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʝʨʩʦʥʘʣʦʤ ʚ ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ 
ʢʫʣʴʪʫʨʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʬʦʨʤʠʪʴ ʚ ʚʠʜʝ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʘ 1.  
ʂʨʠʪʝʨʠʡ ɺʦʩʪʦʯʥʘʷ ʤʦʜʝʣʴ ɿʘʧʘʜʥʘʷ ʤʦʜʝʣʴ 

ʋʯʝʪ ʤʥʝʥʠʷ ʪʨʫʜʦʚʦʛʦ 
ʢʦʣʣʝʢʪʠʚʘ (ʧʦʜʯʠʥʝʥ-
ʥʳʭ) 

ʉʦʛʣʘʩʦʚʘʥʠʝ ʩ ʩʘʤʳʭ 
ʥʠʟʦʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʉʦʛʣʘʩʦʚʘʥʠʝ ʥʘ ʫʨʦʚ-
ʥʝ ʚʳʩʰʝʛʦ ʤʝʥʝʜʞ-
ʤʝʥʪʘ 

ʀʥʜʠʚʠʜʫʘʣʠʟʤ-
ʢʦʣʣʝʢʪʠʚʠʟʤ ʚ ʨʘʟʨʘ-
ʙʦʪʢʝ ʠ ʧʨʠʥʷʪʠʠ 
ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝ-
ʥʠʡ 

ʂʦʣʣʝʢʪʠʚʥʦʝ ʧʨʠʥʷ-
ʪʠʝ ʨʝʰʝʥʠʡ ʩ ʩʘʤʳʭ 
ʥʠʟʰʠʭ ʫʨʦʚʥʝʡ ʦʨʛʘ-
ʥʠʟʘʮʠʠ 

ʀʥʜʠʚʠʜʫʘʣʠʟʤ ʚ ʧʨʠ-
ʥʷʪʠʠ ʨʝʰʝʥʠʡ, ʦʛʨʘ-
ʥʠʯʝʥʥʳʡ ʢʨʫʛ ʣʠʮ, 
ʧʨʠʥʠʤʘʶʱʠʡ ʨʝʰʝ-
ʥʠʷ 

ʂʘʨʴʝʨʥʦʝ ʜʚʠʞʝʥʠʝ 
ʩʦʪʨʫʜʥʠʢʦʚ 

ʉʧʠʨʘʣʴʥʦʝ  ʉʪʫʧʝʥʯʘʪʦʝ 

ʉʢʦʨʦʩʪʴ ʧʨʠʥʷʪʠʷ 
ʨʝʰʝʥʠʡ 

ɼʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ  ʉʪʨʝʤʣʝʥʠʝ ʢ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ ʚʦ ʚʨʝʤʝʥʠ 
ʧʨʠʥʷʪʠʷ 
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ʇʨʝʜʘʥʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʦʧʨʝʜʝʣʷʝʪ ʤʦʪʠʚʘʮʠʷ. ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ ʚ ʩʠʣʫ ʩʚʦʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʘʥʠʤʘʝʪ 

ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ɿʘʧʘʜʦʤ ʠ ɺʦʩʪʦʢʦʤ, ʵʪʦ ʚʣʠʷʝʪ 

ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʤʝʥʝʜʞʝʨʦʚ, ʢʦʪʦʨʳʝ ʥʘ ɺʦʩʪʦʢʝ ʧʨʦʚʦʜʷʪ ʧʝʨʝʛʦ-

ʚʦʨʳ ʩ ʯʝʨʪʘʤʠ ʠʥʜʠʚʠʜʫʘʣʠʟʤʘ, ʘ ʥʘ ɿʘʧʘʜʝ ʚʝʜʫʪ ʩʝʙʷ ʢʘʢ ʢʦʣ-

ʣʝʢʪʠʚʠʩʪʳ. 

ɺ ʤʫʞʝʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨʘʭ (ɻʝʨʤʘʥʠʷ, ʗʧʦʥʠʷ,  ʥʘʨʦʜʥʦʩʪʠ 

ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ) ʤʝʥʝʜʞʝʨʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʨʝʟʫʣʴ-

ʪʘʪʘ, ʛʦʪʦʚʳ ʢ ʢʦʥʢʫʨʝʥʮʠʠ, ʘʛʨʝʩʩʠʚʥʦ ʚʝʜʫʪ ʙʠʟʥʝʩ. ɺ ʈʦʩʩʠʠ 

ʜʦʤʠʥʠʨʫʝʪ ʞʝʥʩʪʚʝʥʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʘʢʠʭ ʩʠʤʚʦʣʘʭ, 

ʢʘʢ çʈʦʜʠʥʘ-ʤʘʪʴè, çʈʦʩʩʠʷ-ʤʘʪʫʰʢʘè, ʨʫʩʩʢʘʷ ʙʝʨʝʟʢʘ, ʤʝʥʝʜʞʝ-

ʨʳ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʶʪ ʯʝʣʦʚʝʯʝʩʢʠʤ ʦʪʥʦʰʝʥʠʷʤ, ʛʫʤʘʥ-

ʥʦʩʪʠ, ʩʢʣʦʥʥʳ ʢ ʢʦʤʧʨʦʤʠʩʩʘʤ. ɼʫʭʦʚʥʳʝ ʮʝʥʥʦʩʪʠ, ʚ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʩʣʫʯʘʝʚ, ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʤʘʪʝʨʠʘʣʴʥʳʤʠ. ʈʘʙʦʪʘ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪʩʷ ʥʝ ʢʘʢ ʮʝʣʴ, ʘ ʢʘʢ ʛʘʨʘʥʪʠʷ ʢʦʤʬʦʨʪʥʦʡ ʞʠʟʥʠ. ɺʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʜʠʩʪʘʥʮʠʨʦʚʘʥʠʷ ʚʣʘʩʪʠ ʚ ʈʦʩʩʠʠ ʧʨʠʚʦʜʠʪ ʢ ʮʝʥʪʨʘʣʠʟʘ-

ʮʠʠ, ʘʚʪʦʢʨʘʪʠʯʥʦʤʫ ʩʪʠʣʶ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʠ ʥʘʩʪʨʦʝʥʥʦʩʪʠ 

ʧʦʜʯʠʥʝʥʥʳʭ ʥʘ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ. ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʚʦʙʦʜʳ 

ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʫ ʨʫʩʩʢʦʛʦ ʤʝʥʝʜʞʝʨʘ ʚʧʝʯʘʪʣʝʥʠʝ ʥʝʥʫʞʥʦʩʪʠ ʝʛʦ 

ʨʘʙʦʪʳ ʠ ʧʨʠʚʝʩʪʠ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʨʝʟʫʣʴʪʘʪʫ. ʅʘʧʨʦʪʠʚ, ʟʘ-

ʨʝʛʫʣʠʨʦʚʘʥʥʦʩʪʴ ʠ ʯʨʝʟʤʝʨʥʳʡ ʢʦʥʪʨʦʣʴ ʩʦ ʩʪʦʨʦʥʳ ʨʫʢʦʚʦʜʩʪʚʘ 

ʢʦʤʧʘʥʠʠ ʙʫʜʫʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʩ ʥʠʟʢʦʡ 

ʜʠʩʪʘʥʮʠʝʡ ʚʣʘʩʪʠ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʥʝʜʦʚʝʨʠʷ, ʯʪʦ ʪʘʢʞʝ ʥʝ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʝ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɿʅɸʏɽʅʀɽ ʄɸʈʂɽʊʀʅɻʆɺʓʍ ʂʆʄʄʋʅʀʂɸʎʀʁ  

ɺ ʋʉʇɽʍɽ ʂʆʈʇʆʈɸʎʀʀ ʅɸ ʈʓʅʂɽ 

 

ɹʣʘʛʦʚ ʀ. ɼ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʄʘʩʣʦʚʘ ɸ.ɺ., ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠʤʝʶʪ ʦʛʨʦʤʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʨʧʦʨʘʮʠʡ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʜʥʫ ʠʟ 

ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ ʤʝʥʝʜʞʤʝʥʪʘ. ʂʦʤʤʫʥʠʢʘʮʠʠ ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʪ 

ʥʘ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʨʝʥʜʘ ʥʘ ʨʳʥʢʝ, ʯʪʦ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ 

ʥʘ ʫʩʧʝʭ ʢʦʨʧʦʨʘʮʠʡ ʩ ʧʦʤʦʱʴʶ ʧʨʠʤʝʥʝʥʠʷ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʦʤ-

ʤʫʥʠʢʘʮʠʡ ʚ ʧʨʦʮʝʩʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʃʶʙʘʷ ʢʦʨʧʦʨʘʮʠʷ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʵʪʦ ʚʳʟʳ-

ʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʩ ʨʳʥʢʦʤ, ʦʜʥʦʡ ʠʟ 

ʢʣʶʯʝʚʳʭ ʯʘʩʪʝʡ ʢʦʪʦʨʳʭ ʟʥʘʯʠʪʩʷ ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʢʩʘ ʤʘʨʢʝʪʠʥ-

ʛʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʦʪʟʳʚ ʩʦ ʩʪʦʨʦʥʳ ʨʳʥʢʘ 

ʙʫʜʝʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʤʠʜʞʘ ʧʨʝʜʧʨʠʷʪʠʷ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʘʥʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʤʝʪʦʜʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʢʦʤʧʘʥʠʠ ʚ ʢʦʥ-

ʢʫʨʝʥʪʥʦʡ ʩʨʝʜʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʨʝʜʩʪʚʘʤʠ ʢʦʤʤʫʥʠʢʘʮʠʠ. 

ʉʠʩʪʝʤʘ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ï ʵʪʦ ʝʜʠʥʳʡ ʢʦʤ-

ʧʣʝʢʩ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʨʳʥʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʩʝ 

ʩʨʝʜʩʪʚʘ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʠ ʧʦʜʜʝʨ-

ʞʘʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʘʜʨʝʩʘʪʘʤʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʨʘʤʢʘʭ 

ʨʝʘʣʠʟʫʝʤʦʡ ʢʦʤʧʘʥʠʝʡ ʧʨʦʛʨʘʤʤʳ ʧʨʦʜʚʠʞʝʥʠʷ ʠ ʤʘʨʢʝʪʠʥʛʦʚʦʡ 

ʧʦʣʠʪʠʢʠ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ. ʈʝʢʣʘʤʘ, ʧʝʨʩʦʥʘʣʴʥʘʷ ʧʨʦʜʘʞʘ, ʩʪʠʤʫ-

ʣʠʨʦʚʘʥʠʝ ʩʙʳʪʘ ʠ PR, ʘ ʪʘʢʞʝ ʧʨʷʤʦʡ ʤʘʨʢʝʪʠʥʛ ʦʙʨʘʟʫʶʪ ʢʦʤ-

ʧʣʝʢʩ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʠʣʠ ʢʦʤʧʣʝʢʩ ʧʨʦʜʚʠʞʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʧʨʘ-

ʚʠʣʴʥʦʤʫ ʩʦʯʝʪʘʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʪʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʜʚʠʞʝʥʠʝ ʪʦʚʘʨʘ [2]. 

ʂ ʮʝʣʷʤ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʥʦʩʷʪ: 

1. ʀʥʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʦʧʦʚʝʱʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʥʘ ʨʳʥʢʝ ʧʨʦʜʫʢʪʘ ʣʠʙʦ ʢʦʨʧʦʨʘʮʠʠ;  
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2. ʄʦʪʠʚʘʮʠʷ ʧʦʢʫʧʘʪʝʣʷ; 

3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʣʠ ʘʢʪʫʘʣʠʟʘʮʠʷ ʢʦʥʢʨʝʪʥʳʭ ʧʦʪʨʝʙʥʦ-

ʩʪʝʡ ʠ ʞʝʣʘʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ;  

4. ʇʦʩʪʨʦʝʥʠʝ ʠ ʫʢʨʝʧʣʝʥʠʝ ʧʦʟʠʪʠʚʥʦʛʦ ʠʤʠʜʞʘ ʢʦʨʧʦʨʘ-

ʮʠʠ;  

5. ʀʥʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʦʩʚʝʜʦʤʣʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʦʙ ʘʢ-

ʪʫʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʠ ʩʦʙʳʪʠʷʭ, ʠʤʝʶʱʠʭ ʤʝʩʪʦ ʚ ʢʦʨʧʦʨʘ-

ʮʠʠ;  

6. ʇʨʦʙʫʞʜʝʥʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʢʦʨ-

ʧʦʨʘʮʠʠ;  

7. ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʙʳʪʘ ʠ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʜʘʞ ʢʦʨʧʦʨʘʮʠʠ;  

8. ʅʘʧʦʤʠʥʘʥʠʝ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʢʦʤʧʘʥʠʠ, ʧʨʝʜʣʘʛʘʝʤʦʤ 

ʝʶ ʘʩʩʦʨʪʠʤʝʥʪʝ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʫʩʣʫʛʘʭ. 

ʄʘʨʢʝʪʠʥʛʦʚʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ. ɼʣʷ 

ʧʨʦʜʚʠʞʝʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 

ʤʘʨʢʝʪʠʥʛʘ: ʨʝʢʣʘʤʘ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʙʳʪʘ, PR, ʧʨʷʤʦʡ ʤʘʨʢʝ-

ʪʠʥʛ, ʪʘʢ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ: Digital - ʤʘʨʢʝʪʠʥʛ, EVENT ï 

ʤʘʨʢʝʪʠʥʛ ʠ ʧʨʦʯʝʝ. 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʤʝʪʦʜʦʤ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪ-

ʚʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʷʚʣʷʝʪʩʷ ʨʝʢʣʘʤʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʙʱʘʪʴʩʷ 

ʩ ʧʦʪʨʝʙʠʪʝʣʝʤ ʉʄʀ, ʤʠʥʫʷ ʧʦʩʨʝʜʥʠʢʦʚ. 

ʈʝʢʣʘʤʘ ï ʵʪʦ ʣʶʙʘʷ ʧʣʘʪʥʘʷ ʬʦʨʤʘ ʥʝʣʠʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ ʠ ʧʨʦʜʚʠʞʝʥʠʷ ʠʜʝʡ, ʪʦʚʘʨʦʚ ʠʣʠ ʫʩʣʫʛ ʦʧʨʝʜʝʣʝʥʥʳʤ ʨʝʢʣʘ-

ʤʦʜʘʪʝʣʷʤ ʩʨʝʜʠ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʧʨʝʠʤʫʱʝʩʪ-

ʚʝʥʥʦ ʯʝʨʝʟ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ [4]. 

ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʙʳʪʘ ʢʘʢ ʵʣʝʤʝʥʪ ʢʦʤʧʣʝʢʩʘ ʤʘʨʢʝʪʠʥʛʦ-

ʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʧʦʙʫʜʠʪʝʣʴʥʳʭ 

ʤʝʨ ʠ ʧʨʠʝʤʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʫʩʠʣʝʥʠʷ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ 

ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʥʘ ʨʘʟʣʠʯʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʨʘʤʢʘʭ ʤʘʨʢʝʪʠʥ-

ʛʦʚʦʡ ʩʪʨʘʪʝʛʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ ʠ ʝʛʦ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʚ ʯʘʩʪʥʦʩʪʠ. 

ʉʣʝʜʫʶʱʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʛʨʫʧʧʳ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʦʤʤʫʥʠ-

ʢʘʮʠʡ ʚʳʩʪʫʧʘʝʪ ʧʘʙʣʠʢ ʨʠʣʝʡʰʥʟ (PR), ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʧʦʟʠʪʠʚʥʳʭ ʦʪʥʦʰʝʥʠʡ ʢ ʢʦʨʧʦ-

ʨʘʮʠʠ ʠ ʧʨʝʜʣʘʛʘʝʤʳʤ ʫʩʣʫʛʘʤ. 
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ɽʱʝ ʦʜʥʠʤ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʧʨʦʜʚʠʞʝʥʠʷ ʩʯʠʪʘʝʪʩʷ 

ʧʨʷʤʦʡ ʤʘʨʢʝʪʠʥʛ, ʢʦʪʦʨʳʡ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʢʦʥʢʨʝʪʥʫʶ ʘʫʜʠʪʦ-

ʨʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ. 

ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡ-

ʰʠʭ ʬʘʢʪʦʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʢʦʪʦʨʳʡ ʚʦʟʤʦʞʝʥ ʙʣʘʛʦʜʘʨʷ 

ʩʦʚʨʝʤʝʥʥʳʤ ʢʘʥʘʣʘʤ ʧʨʦʜʚʠʞʝʥʠʷ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʦʜʚʠʞʝʥʠʷ 

ʙʨʝʥʜʘ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʚʷʟʘʥʳ ʩ ʢʠʙʝʨïʧʨʦʩʪʨʘʥʩʪʚʦʤ: 

ʵʪʦ SMM (Social Media Marketing ï ʧʨʦʜʚʠʞʝʥʠʝ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝ-

ʪʷʭ); SEOïʦʧʪʠʤʠʟʘʮʠʷ (ʧʨʦʜʚʠʞʝʥʠʝ ʚ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ ʗʥ-

ʜʝʢʩ, Google); ʢʦʥʪʝʢʩʪʥʘʷ ʨʝʢʣʘʤʘ (ʗʥʜʝʢʩ ɼʠʨʝʢʪ, Google 

Adwards); ʪʘʨʛʝʪʠʨʦʚʘʥʥʘʷ ʨʝʢʣʘʤʘ (ɺʢʦʥʪʘʢʪʝ, Instagram, YouTube 

ʠ ʜʨ.); ʙʘʥʥʝʨʥʘʷ ʨʝʢʣʘʤʘ; Eïmailïʨʘʩʩʳʣʢʘ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʩʘʡʪʳ ʠ ʜʨʫʛʠʝ digitalïʪʝʭʥʦʣʦʛʠʠ: ʙʣʦʛʛʠʥʛ, ʤʦʙʠʣʴʥʳʝ ʧʨʠ-

ʣʦʞʝʥʠʷ, ʚʠʨʫʩʥʘʷ ʨʝʢʣʘʤʘ, ʦʥʣʘʡʥïʫʩʣʫʛʠ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ. ʕʪʫ 

ʛʨʫʧʧʘ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʜʚʠʞʝʥʠʷ ʙʨʝʥʜʘ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʮʠʬʨʦ-

ʚʳʤ ʙʨʝʥʜʠʥʛʦʤ. ʕʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʙʠʥʘʮʠʶ ʠʥ-

ʪʝʨʥʝʪ-ʙʨʝʥʜʠʥʛʘ ʠ ʮʠʬʨʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʙʨʝʥʜʘ ʚ 

ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʮʠʬʨʦʚʳʭ ʧʣʦʱʘʜʦʢ, ʚʢʣʶʯʘʷ ʠʥʪʝʨʥʝʪ-

ʦʪʥʦʰʝʥʠʷ, ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʫʩʪʨʦʡʩʪʚ ʠʣʠ ʤʝʜʠʘʢʦʥʪʝʥʪ.  

ʆʪʣʠʯʠʝʤ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʜʚʠʞʝʥʠʷ ʙʨʝʥʜʘ 

ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʚʳʙʦʨʘ ʧʦʪʨʝ-

ʙʠʪʝʣʝʡ. ʇʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʪʨʝʙʠʪʝʣʠ ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʫʶʪ ʩ ʙʨʝʥʜʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʷʪʠʶ ʚʳʩʪʨʘʠʚʘʪʴ ʢʦʤ-

ʧʣʝʢʩʥʳʝ ʦʥʣʘʡʥ ʩʪʨʘʪʝʛʠʠ ʧʨʦʜʚʠʞʝʥʠʷ ʩʚʦʝʛʦ ʙʨʝʥʜʘ. ʆʛʨʦʤʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʪʦʯʥʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ digital-ʧʨʦʜʚʠʞʝʥʠʷ, ʯʪʦ 

ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ ʚ ʩʣʫʯʘʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ ʧʨʦʜʚʠʞʝʥʠʷ ʙʨʝʥʜʘ 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʳʥʦʯʥʳʭ ʮʝʣʝʡ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʭʦʜʦ-

ʚʘʥʠʷ ʙʶʜʞʝʪʘ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʦʣʞ-

ʥʳ ʠʤʝʪʴ ʯʝʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʫʶ ʩʪʨʘʪʝʛʠʶ ʠ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦ-

ʚʘʥʥʳʤʠ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ (ʘʥʛʣ. 

integrated marketing communications) - ʢʦʥʮʝʧʮʠʷ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʠʩʭʦʜʷ ʠʟ 

ʝʜʠʥʳʭ ʮʝʣʝʡ.  



224 
 

ʂʦʤʤʫʥʠʢʘʮʠʠ ʧʨʠ ʵʪʦʤ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ. ɺʦʟ-

ʥʠʢʘʝʪ ʵʬʬʝʢʪ ʩʠʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ, ʪʨʫʜʥʦʜʦʩʪʠʞʠʤʦʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʤʘʨ-

ʢʝʪʠʥʛʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʀʩʩʣʝʜʫʷ ʩʧʝʮʠʬʠʢʫ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʠʤʝʶ-

ʱʠʭ ʚʥʝʰʥʶʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʦʪʤʝʪʠʤ, ʯʪʦ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʢʦʤ-

ʧʣʝʢʩʘ ʧʦʤʦʛʘʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ, ʢʦʪʦ-

ʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʢʨʝʧʠʪ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʦʢʫʧʘʪʝʣʝʡ ʧʨʠ-

ʦʙʨʝʪʝʥʥʳʤ ʪʦʚʘʨʦʤ ʠʣʠ ʫʩʣʫʛʦʡ ʠ ʜʦʙʘʚʷʪ ʢʦʨʧʦʨʘʮʠʠ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʚ ʛʣʘʟʘʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʩʳʱʝʥʥʦʛʦ ʨʳʥʢʘ ʫʩʧʝʰʥʦʩʪʴ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʛʘʨʘʥʪʠʡ 

ʧʨʦʮʚʝʪʘʥʠʷ ʙʠʟʥʝʩʘ. 

ɼʠʥʘʤʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʫʩʠʣʝʥʠʝʤ ʢʦʥ-

ʢʫʨʝʥʮʠʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʦʩʪʦʤ ʢʘʯʝʩʪʚʘ ʧʦʪʨʝʙ-

ʥʦʩʪʝʡ ʮʝʣʝʚʳʭ ʨʳʥʢʦʚ, ʦʙʫʩʣʦʚʠʣʠ ʩʤʝʱʝʥʠʝ ʘʢʮʝʥʪʦʚ ʢʦʥʢʫ-

ʨʝʥʪʥʦʡ ʙʦʨʴʙʳ  ʠʟ  ʝʝ ʢʣʘʩʩʠʯʝʩʢʠʭ  ʬʦʨʤ (ʢʘʯʝʩʪʚʦ  ʪʦʚʘʨʘ, ʮʝʥʘ 

ʠ ʜʨ.) ʚ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʦʪ ʙʦʨʴʙʳ ʟʘ ʧʦʪʨʝ-

ʙʠʪʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʣʫʯʰʠʭ ʮʝʥ, ʢʘʯʝʩʪʚʘ ʪʦʚʘʨʘ, ʧʨʝʜʧʨʠʷʪʠʷ ʧʝʨʝ-

ʭʦʜʷʪ ʢ ʙʦʨʴʙʝ ʟʘ ʩʯʝʪ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʩ ʧʦʤʦʱʴʶ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʄʘʨʢʝʪʠʥʛʦʚʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ 

ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʬʠʨʤʳ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʘ ʢ 

ʥʝʮʝʥʦʚʳʤ ʬʦʨʤʘʤ ʢʦʥʢʫʨʝʥʮʠʠ. ʇʨʠ ʵʪʦʤ ʧʦʜ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʩʦʟʜʘʚʘʪʴ ʠ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʫʩʧʝʭʘ, ʚʳʜʝʣʷʶʱʠʝ ʝʝ ʩʨʝʜʠ ʢʦʥ-

ʢʫʨʝʥʪʦʚ ʠ ʜʘʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʳʥʦʯʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʝʝ 

ʧʨʦʜʫʢʮʠʠ [5]. 

ʉʪʨʘʪʝʛʠʷ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʨʝʜʝʣʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʦʧʪʠʤʘʣʴ-

ʥʳʡ ʥʘʙʦʨ ʢʦʤʧʣʝʢʩʘ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʢʦʛʜʘ ʥʫʞʥʦ 

ʥʘʯʘʪʴ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ, ʠ 

ʢʘʢ ʥʘʠʣʫʯʰʠʤ ʩʧʦʩʦʙʦʤ ʨʘʩʧʨʝʜʝʣʠʪʴ ʬʠʥʘʥʩʦʚʳʝ ʠ ʚʨʝʤʝʥʥʳʝ 

ʨʝʩʫʨʩʳ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʤʘʨʢʝʪʠʥʛʦʚʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʝʛʤʝʥʪʠʨʦʚʘʥʠʠ ʨʳʥʢʘ, ʢʦʪʦʨʦʝ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, 
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ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʦ ð ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʚʳʙʨʘʥʥʳʭ ʮʝʣʝʚʳʭ ʩʝʛʤʝʥʪʦʚ. ʋʩ-

ʧʝʰʥʦʩʪʴ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ʫʚʝʣʠʯʝʥʠʷ ʩʙʳʪʘ ʠ ʢʘʧʠʪʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ. ɺʩʝ ʵʪʦ ʫʢʘʟʳ-

ʚʘʝʪ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʢʦ-

ʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘ-

ʤʠ ʠ ʫʩʧʝʰʥʦ ʚʣʠʷʪʴ ʥʘ ʫʩʧʝʭ ʢʦʨʧʦʨʘʮʠʡ [1]. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʢʦʤʤʫʥʠʢʘʮʠʷ ʠ ʩʘʤʘ 

ʩʠʩʪʝʤʘ ʧʨʦʜʚʠʞʝʥʠʷ ʚ ʮʝʣʦʤ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʦʯʥʝʝ ʚ 

ʤʠʨʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʥʦʚʘʮʠʡ ï ʩʘʤʦʝ ʚʘʞʥʦʝ ʠ ʩʠʣʴʥʦʝ 

ʩʨʝʜʩʪʚʦ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ 

ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʨʘʩʪʫʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʠ-

ʪʝʣʝʡ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʠ ʢʘʯʝʩʪʚʘʭ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʠʣʠ 

ʫʩʣʫʛʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʦʜʚʠʞʝʥʠʝ ʠʛʨʘʝʪ 

ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʨʘʙʦʪʝ ʢʦʨʧʦʨʘʮʠʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʦʪʤʝʪʠʤ, ʯʪʦ ʢʦʨʧʦʨʘʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʤʘʨ-

ʢʝʪʠʥʛʦʚʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʛʦʨʘʟʜʦ ʫʚʝʨʝʥʥʝʡ ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ ʚ 

ʣʶʙʦʡ ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ, ʩʣʦʞʠʚʰʠʡʩʷ ʥʘ ʨʳʥʢʝ. ʊʘ ʠʥʬʦʨʤʘ-

ʮʠʷ, ʢʦʪʦʨʫʶ ʦʥʘ ʠʩʧʦʣʴʟʫʝʪ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʩʪʨʘʪʝʛʠ-

ʯʝʩʢʫʶ ʯʘʩʪʴ ʙʠʟʥʝʩʘ. ʇʦʪʝʨʷ ʠʥʠʮʠʘʪʠʚʳ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ, ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʟʠʪʩʷ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʨʧʦʨʘʮʠʠ, ʧʦ-

ʵʪʦʤʫ ʠʥʬʦʨʤʘʮʠʝʡ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʫʧʨʘʚʣʷʪʴ, ʥʦ ʠ ʩʦʟʜʘ-

ʚʘʪʴ ʯʝʪʢʦ ʧʨʦʜʫʤʘʥʥʫʶ ʩʠʩʪʝʤʫ ʧʦʜʘʯʠ, ʢʘʢ ʚʥʫʪʨʠ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʪʘʢ ʠ ʚʦ ʚʥʝʰʥʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 
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ʆʉʅʆɺʅʓɽ ʇʆɼʍʆɼʓ ʂ ʇʆʅʗʊʀʖ 

ʀʅʌʆʈʄɸʎʀʆʅʅʓʁ ʈɽʉʋʈʉ 

 

ɻʣʫʭʘʥʦʚ ɼ.ɸ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʃʘʚʨʠʱʝʚʘ ɽ.ɽ., ʜ-ʨ ʢɻʦʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʛʝʥʝʨʠʨʫʝʤʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʢʦʣʦʩʩʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʵʢʦʥʦʤʠʢʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ. ʅʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʚʥʝ-

ʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʣʦ ʨʝʰʘʶ-

ʱʠʤ ʬʘʢʪʦʨʦʤ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ 

ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʆʥʠ ʧʦʟʚʦʣʷ-

ʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʜʨʝʩʥʫʶ, ʧʨʦʘʢʪʠʚʥʫʶ ʧʦʜʜʝʨʞʢʫ ʥʘʩʝʣʝʥʠʶ  

[1, ʩ. 27], ʢʦʛʜʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʫʩʣʫʛʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʢʘʟʳʚʘʝʪʩʷ 

ʯʝʣʦʚʝʢʫ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʚ ʝʛʦ ʞʠʟʥʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʙʳʪʠʡ, ʥʘ-

ʧʨʠʤʝʨ, ʧʨʠ ʧʦʢʫʧʢʝ ʞʠʣʴʷ ʯʝʣʦʚʝʢʫ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʙʝʟ ʦʙʨʘʱʝ-

ʥʠʷ ʚ ʢʘʢʠʝ-ʣʠʙʦ ʦʨʛʘʥʳ ʚʣʘʩʪʠ, ʥʘʯʠʩʣʷʝʪʩʷ ʥʘʣʦʛʦʚʳʡ ʚʳʯʝʪ. 

ɽʱʝ ʥʝʜʘʚʥʦ ʧʦʜʦʙʥʦʝ ʙʳʣʦ ʩʣʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʥʦ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʪʘʢʦʝ ʩʪʘʥʦʚʠʪʩʷ ʧʦʚʩʝʜʥʝʚʥʦʡ ʨʝʘʣʴʥʦʩʪʴʶ. 

ɺʘʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʀʊ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʮʠʬ-

ʨʦʚʠʟʘʮʠʠ ʥʘ ʫʨʦʚʥʝ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʠʥʷʪʳʤ ʫʢʘʟʦʤ 

ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 09.05.2017 N 203 "ʆ ʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 2017 - 2030 ʛʦ-

ʜʳ" [2]. ɺ ʜʘʥʥʦʤ ʜʦʢʫʤʝʥʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʮʝʣʠ ʠ ʟʘʜʘ-
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ʯʠ, ʢʦʪʦʨʳʝ ʩʪʨʘʥʘ ʧʣʘʥʠʨʫʝʪ ʜʦʩʪʠʯʴ, ʧʨʠʤʝʥʷʷ ʀʊ: ʤʘʩʩʦʚʳʡ 

ʜʦʩʪʫʧ ʢ ʩʝʪʠ ʠʥʪʝʨʥʝʪ, ʢ ʥʘʫʯʥʳʤ, ʢʫʣʴʪʫʨʥʳʤ ʠ ʜʨʫʛʠʤ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ. ɺ ʩʪʨʘʪʝʛʠʠ ʟʘʪʨʘʛʠʚʘʶʪʩʷ ʟʘʜʘʯʠ ʧʦ ʩʪʘ-

ʥʦʚʣʝʥʠʶ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʆʩʥʦʚʦʡ ʙʫʜʫʱʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠ-

ʟʥʘʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʠ ʪʦʪ ʚʢʣʘʜ, ʢʦʪʦʨʳʡ ʦʥʠ ʤʦʛʫʪ 

ʦʢʘʟʘʪʴ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʦʙʱʝʝ ʨʘʟʚʠʪʠʝ ʥʘ-

ʩʝʣʝʥʠʷ ʩʪʨʘʥʳ.  

ʕʪʦ ʭʘʨʘʢʪʝʨʥʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʪʜʝʣʴʥʳʭ ʛʦʩ-

ʩʪʨʫʢʪʫʨ. ʅʘ ʫʨʦʚʥʝ ʧʨʝʜʧʨʠʷʪʠʡ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʪʝ ʞʝ ʪʝʭʥʦ-

ʣʦʛʠʠ. ʈʘʟʣʠʯʥʳʝ ʧʨʠʤʝʨʳ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʤʘʨ-

ʢʝʪʠʥʛʝ, ʩʥʘʙʞʝʥʠʠ, ʬʠʥʘʥʩʘʭ ʠ ʪ. ʧ. ɺ ʤʘʨʢʝʪʠʥʛʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ 

ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʦʪʩʣʝʞʠʚʘʪʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝ-

ʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʣʘʛʘʪʴ ʠʤʝʥʥʦ ʪʝ ʪʦʚʘʨʳ, ʚ 

ʢʦʪʦʨʳʭ ʧʦʢʫʧʘʪʝʣʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ɺ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʦʛʦ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ-

ʟʚʦʣʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʳʭ ʪʦʚʘʨʦʚ ʠ 

ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ.  

ʇʨʠʚʝʜʝʥʥʳʝ ʧʨʠʤʝʨʳ ʧʦʚʩʝʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʵʢʦʥʦ-

ʤʠʢʝ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʰʝʜʰʠʡ ʵʪʘʧ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʠ ʵʪʦ 

ʚʳʜʝʣʷʝʪʩʷ ʠ ʫʯʝʥʳʤʠ, ʠ ʧʦʣʠʪʠʢʘʤʠ, ʠ ʙʠʟʥʝʩ-ʩʦʦʙʱʝʩʪʚʘʤʠ, ʨʘʟ-

ʚʠʪʠʝ ʙʫʜʝʪ ʠʜʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʚʝʣʠʯʝʥʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʢʦ-

ʣʠʯʝʩʪʚʘ ʫʩʪʨʦʡʩʪʚ, ʜʘʪʯʠʢʦʚ, ʩʧʦʩʦʙʥʳʭ ʩʯʠʪʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʫʩʠʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ. ɺ ʣʠ-

ʪʝʨʘʪʫʨʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʦʙʲʝʜʠʥʝʥʳ ʧʦʜ ʪʝʨʤʠʥʦʤ çʀʥʜʫʩʪʨʠʷ 4.0è 

[1, ʩ. 60], ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʝʝʩʪʨʦʚ, ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ (Big 

Data) ʠ ʜʨ. ɼʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʜʘʣʴ-

ʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ, ʥʦ ʥʝ ʢʣʶʯʝʚʳʤ. 

ɺʦʦʙʱʝ ʪʝʨʤʠʥ çʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘè ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʩ ʚʳʭʦʜʦʤ ʢʥʠʛʠ D. Tapscott. çThe Digital Economy: 

Promise and Peril in the Age of Networked Intelligenceè, ʚ ʢʦʪʦʨʦʡ 

ʘʚʪʦʨ ʦʧʠʩʳʚʘʝʪ ʚʣʠʷʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʪʨʘʜʠʮʠʦʥʥʫʶ 

ʵʢʦʥʦʤʠʢʫ ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʠʭ ʚʟʘʠʤʥʳʝ ʩʚʷʟʠ, ʦʪʜʘʚʘʷ ʛʣʘʚʝʥʩʪ-

ʚʫʶʱʫʶ ʨʦʣʴ ʚ ʙʫʜʫʱʝʤ ʨʘʟʚʠʪʠʠ ʠʤʝʥʥʦ ʮʠʬʨʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ 

[3]. ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʥʝʯʥʦ, ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ 
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ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʥʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʣʠʰʴ ʩʨʝʜʩʪʚʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʠʟʚʣʝ-

ʢʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʠʩʪʦʯʥʠʢʦʚ, ʨʘʥʝʝ ʥʝ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ, ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʙʫʨʦʚʳʝ ʚʳʰʢʠ ʠ ʥʘʩʦʩʥʳʝ ʩʪʘʥʮʠʠ ʚ ʥʝʬʪʝʜʦʙʳʯʝ. 

ʀʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʧʦʣʝʟʥʦʩʪʴ, ʮʝʥʥʦʩʪʴ ʠ ʩʧʨʦʩ ʠ ʤʦʞʝʪ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʥʪʝʨʝʩʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ï ʵʪʦ ʘʢʪʠʚ ʧʨʝʜʧʨʠʷʪʠʷ [4, ʩ. 8], ʧʨʠ-

ʯʝʤ ʥʝ ʚ ʫʟʢʦʤ ʧʦʥʠʤʘʥʠʠ, ʢʘʢ ʪʨʘʢʪʫʝʪʩʷ ʥʝʤʘʪʝʨʠʘʣʴʥʳʡ ʘʢʪʠʚ ʚ 

ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʈʌ, ʘ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ, 

ʢʘʢ ʚ ʧʨʠʥʮʠʧʝ ʧʦʣʝʟʥʘʷ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʷ. ʇʨʠʥʠʤʘʷ 

ʚʦ ʚʥʠʤʘʥʠʝ ʵʪʫ ʚʘʞʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʢʣʶ-

ʯʝʚʦʡ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ 

ʥʝ ʧʨʦʩʪʦ ʧʦʣʫʯʝʥʠʝ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʠʤʝʥʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ, ʠʤʝʶʱʝʡ ʧʦʣʝʟʥʦʩʪʴ ʠ ʮʝʥʥʦʩʪʴ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʧʨʦʜʘʞʠ. ʀʥʬʦʨʤʘʮʠʷ 

ʧʨʠ ʵʪʦʤ ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʘʪʫʩ ʨʝʩʫʨʩʘ [5, ʩ. 12]. ʊʦ ʝʩʪʴ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʡ ʨʝʩʫʨʩ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʦʡ ʚʩʝʡ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ, ʘ ʫʪʦʯʥʝ-

ʥʠʝ ʝʛʦ ʩʫʱʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʨʠʦʙʨʝʪʘʝʪ ʘʢʪʫʘʣʴ-

ʥʦʩʪʴ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʝ. 

ɺʦʧʨʦʩ ʩʦʜʝʨʞʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʧʦʜʥʠʤʘʣʩʷ 

ʤʥʦʛʠʤʠ ʘʩʧʠʨʘʥʪʘʤʠ ʠ ʜʦʢʪʦʨʘʥʪʘʤʠ. ʏʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʜʘʥʥʦʡ ʪʝʤʳ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥ-

ʥʦʡ ʟʘʜʘʯʠ, ʫʪʦʯʥʝʥʠʷ ʧʦʥʷʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʚ ʫʩʣʦ-

ʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶ-

ʱʠʝ ʧʦʜʭʦʜʳ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʚ ʪʦʤ ʯʠʩ-

ʣʝ ʠ ʪʝ, ʯʪʦ ʜʘʥʳ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʯʪʦʙʳ ʧʨʝʜʣʦʞʠʪʴ 

ʘʢʪʫʘʣʴʥʫʶ, ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʦʪʨʘʞʘʶʱʫʶ ʪʨʘʢʪʦʚʢʫ ʪʝʨʤʠʥʘ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ. 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʦʧʨʝʜʝʣʝʥʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘʯʘʪʴ ʩ ʪʝʨʤʠʥʘ, 

ʜʘʥʥʦʛʦ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʘʭ ʈʌ. ɺ ʌɿ N 24 ʫʢʘʟʘʥʦ: çʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ - ʦʪʜʝʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ ʠ ʦʪʜʝʣʴʥʳʝ ʤʘʩʩʠʚʳ 

ʜʦʢʫʤʝʥʪʦʚ, ʜʦʢʫʤʝʥʪʳ ʠ ʤʘʩʩʠʚʳ ʜʦʢʫʤʝʥʪʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ (ʙʠʙʣʠʦʪʝʢʘʭ, ʘʨʭʠʚʘʭ, ʬʦʥʜʘʭ, ʙʘʥʢʘʭ ʜʘʥʥʳʭ, ʜʨʫʛʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ)è [6]. ʌʦʨʤʫʣʠʨʦʚʢʘ ʥʦʩʠʪ ʜʦʩʪʘʪʦʯʥʦ 

ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ ʠ, ʧʦ ʩʫʪʠ, ʦʪʦʞʜʝʩʪʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨ-

ʩʳ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʦʧʨʝʜʝʣʝʥʠʠ ʦʪʩʫʪʩʪʚʫʝʪ ʫʪʦʯ-

ʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 
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ʢʘʢʫʶ-ʣʠʙʦ ʧʦʪʨʝʙʥʦʩʪʴ ʠ ʙʳʪʴ ʧʦʣʝʟʥʳʤʠ: ʥʝʪ ʦʪʩʳʣʢʠ ʢ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʤʫ ʘʩʧʝʢʪʫ.  

ʀ. ɺ. ʆʚʩʷʥʠʢʦʚʘ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ çʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʥʘʥʠʡ, ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠ-

ʪʘʣʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʦʚʘ-

ʨʦʚ ʠ ʫʩʣʫʛè [7, ʩ. 46]. ɼʘʥʥʳʡ ʪʝʨʤʠʥ ʢʦʥʮʝʥʪʨʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ 
ʪʦʤ, ʯʪʦ ʀʈ ï ʥʝ ʧʨʦʩʪʦ ʠʥʬʦʨʤʘʮʠʷ ʠ ʟʥʘʥʠʷ, ʘ ʪʘʢʠʝ ʟʥʘʥʠʷ, ʢʦ-

ʪʦʨʳʝ ʤʦʛʫʪ ʩ ʧʦʣʴʟʦʡ ʙʳʪʴ ʧʦʪʨʝʙʣʝʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʆʜʥʘʢʦ 

ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʀʊ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʩʦʩʪʘʚʣʷʶ-

ʱʝʡ ʀʈ, ʢʘʢ ʜʦʧʫʩʢʘʝʪ ʘʚʪʦʨ, ʪʘʢ ʢʘʢ ʦʥʠ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʩʨʝʜʩʪ-

ʚʦʤ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʣʠʙʦ ʤʦʞʝʪ ʩʪʘʪʴ ʀʈ, ʣʠʙʦ 

ʤʦʞʝʪ ʦʩʪʘʪʴʩʷ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ; ʵʪʦ ʫʪʦʯʥʝʥʠʝ 

ʥʝʢʦʨʨʝʢʪʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʦʧʨʝʜʝʣʝʥʠʷ ʀʈ. ʊʘʢʞʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʥʝ 

ʫʯʪʝʥʦ, ʯʪʦ ʀʈ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦ-

ʜʫʢʪʦʚ, ʥʦ ʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. ʀʪʘʢ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʧʦ-

ʥʷʪʠʝ ʪʦʯʥʝʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʫʱʥʦʩʪʴ ʀʈ, ʯʝʤ ʧʨʝʜʳʜʫʱʠʡ ʪʝʨ-

ʤʠʥ, ʥʦ ʥʝ ʣʠʰʝʥ ʨʷʜʘ ʥʝʜʦʩʪʘʪʢʦʚ. 

ɼʨʫʛʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ, ʇʝʪʨʦʚʘ ʉ. ɺ., ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʠʭʦ-

ʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ çʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʢʘʪʝʛʦʨʠʷ ʚʳʨʘʞʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, 

ʢʦʥʢʨʝʪʥʳʡ ʪʠʧ ʠʭ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ, ʩʪʝʧʝʥʴʶ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ ʢʦʦʧʝʨʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʜʨ.è [8, ʩ. 25]. ɺ ʢʦʥ-

ʪʝʢʩʪʝ ʦʧʨʝʜʝʣʝʥʠʷ ʀʈ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ 

ʧʦʣʫʯʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʠʯʥʳʭ ʜʝʡʩʪʚʠʡ, ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ, ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʪʦʚʘʨʘ ʠʣʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʩʨʝʜʩʪʚ 

ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ, ʠ ʢʦʪʦʨʘʷ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʟʚʦʣʷʝʪ ʝʱʝ ʙʦʣʴʰʝ 

ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʡ ʪʦʚʘʨ 

ʠ ʪ. ʜ. ʊʦ ʝʩʪʴ ʀʈ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, - ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʩʧʦ-

ʩʦʙʥʘ ʧʨʦʠʟʚʝʩʪʠ ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɼʘʥʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʨʘʩ-

ʩʤʦʪʨʝʥʠʷ ʀʈ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʧʣʶʩʘʤ ʦʧʨʝʜʝʣʝʥʠʷ. ɸʢʮʝʥʪʠʨʦ-

ʚʘʥʠʝ ʚʥʠʤʘʥʠʷ ʣʠʰʴ ʥʘ ʦʜʥʦʤ ʘʩʧʝʢʪʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʦʥʠʤʘʥʠʝ 

ʀʈ: ʵʪʦ ʥʝ ʩʪʦʣʴʢʦ ʠʥʬʦʨʤʘʮʠʷ, ʚʦʩʧʨʦʠʟʚʦʜʷʱʘʷ ʩʘʤʫ ʩʝʙʷ, ʘ, ʚ 

ʮʝʣʦʤ, ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʧʦʣʝʟʥʦʩʪʴʶ ʠ ʩʧʦʩʦʙʥʘ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩʧʨʦʩ. 
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ɺ ʩʭʦʞʝʤ ʢʣʶʯʝ ʀʈ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ɼ. ɻ. ʄʘʡʦʨʦʚ, ʢʦʪʦʨʳʡ, 

ʧʦʜʳʪʦʞʠʚʘʷ ʩʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʫʱʥʦʩʪʠ ʀʈ, ʟʘʢʣʶʯʘʝʪ, ʯʪʦ 

çʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ï ʵʪʦ ʦʙʲʝʢʪ ʩʠʩʪʝʤʳ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʦʪʥʦʰʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʦʙʩʪʚʝʥʥʦ ʩʘʤ ʧʨʦʮʝʩʩ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè [9, ʩ. 54-55]. ɸʚʪʦʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʣʠʰʴ ʚ ʢʦʥʪʝʢʩʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ ʥʦʚʦʛʦ çʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʪʦʚʘʨʘè. ʈʘʥʝʝ ʤʦʞʥʦ ʙʳʣʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ ʠʤʝʥʥʦ ʢʘʢ ʨʝʩʫʨʩ, ʥʝʦʙ-

ʭʦʜʠʤʳʡ ʠ ʠʩʧʦʣʴʟʫʝʤʳʡ ʣʠʰʴ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʛʦ ʧʨʦʜʫʢʪʘ, ʥʘʧʨʠʤʝʨ, ʢʘʢʠʝ-ʣʠʙʦ ʫʥʠʢʘʣʴʥʳʝ ʨʘʟʨʘʙʦʪʢʠ, ʅʀ-

ʆʂʈ ʠ ʜʨ. ʊʘʢʘʷ ʧʦʟʠʮʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ ʪʨʫ-

ʜʘʭ. ʅʦ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʬʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʈ ʩʪʘʥʦʚʠʪʩʷ 

ʛʦʨʘʟʜʦ ʰʠʨʝ. ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʧʦʜʭʦʜʘ, ʚʟʷʪʦʛʦ ʚ ʜʘʥʥʦʤ ʦʧʨʝʜʝ-

ʣʝʥʠʠ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʝʛʦ ʥʝʜʦʩʪʘʪʢʦʤ. ʊʝʨʤʠʥ ʧʨʠ ʵʪʦʤ ʜʦ-

ʚʦʣʴʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʝʪ ʨʦʣʴ ʀʈ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʭʦʪʴ ʠ ʘʢʮʝʥʪʠ-

ʨʫʷ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ; ʪʘ ʞʝ ʨʦʣʴ ʧʨʠʩʫʱʘ ʀʈ ʚ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʊʘʢ, ʠʤʝʷ ʩʫʱʝʩʪʚʝʥʥʳʡ 

ʥʝʜʦʩʪʘʪʦʢ, ʜʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩ ʜʦʧʫʱʝʥʠʷʤʠ ʥʝ ʣʠʰʝʥʦ ʧʦʣʦ-

ʞʠʪʝʣʴʥʳʭ ʯʝʨʪ. 

ʉʣʝʜʫʶʱʠʝ ʜʚʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠʤʝʶʪ ʩʭʦʞʠʝ ʬʦʨʤʫʣʠʨʦʚʢʠ, 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʜʝʪʘʣʴʶ. ʇʝʨʚʦʝ ʦʧ-

ʨʝʜʝʣʝʥʠʝ ʜʘʥʦ ɺʘʥʠʷʥʮ ʉ. ɺ., ʚ ʨʘʙʦʪʝ ʦʥ ʧʠʰʝʪ, ʯʪʦ çʧʦʜ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʦʤ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʝʡ ʩʣʝʜʫʝʪ ʧʦ-

ʥʠʤʘʪʴ ʟʘʧʘʩ ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʭ ʧʨʠʨʦʜʥʦʛʦ, ʧʨʘʚʦʚʦʛʦ, 

ʥʘʫʯʥʦʛʦ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʠʥʦʛʦ ʩʚʦʡʩʪʚʘ. ʇʦʪʝʥʮʠ-

ʘʣʴʥʦ ʧʦʣʝʟʥʳʭ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʥʠʞʝʥʠʷ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠ ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ 

ʨʠʩʢʦʚ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ ʩ ʮʝʣʴʶ ʠʟ-

ʚʣʝʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʳʛʦʜʳè [10, ʩ. 38]. ɺʪʦʨʦʡ ʪʝʨʤʠʥ 
ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʨʘʙʦʪʝ ɼʥʝʧʨʦʚʘ ʄ. ʖ. [11, ʩ. 38]. ʆʙʝ ʬʦʨʤʫʣʠʨʦʚ-

ʢʠ ʩʭʦʞʠ ʠ ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʥʝʢʦʪʦ-

ʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʦʪʣʠʯʘʶʪ ʠʭ ʦʪ ʜʨʫʛʠʭ ʦʧʨʝʜʝʣʝʥʠʡ: ʘʢʮʝʥʪʠʨʫʝʪ-

ʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʀʈ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ, 

ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʥʝ 

ʪʦʣʴʢʦ ʥʘ çʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝè; ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʤʥʦ-

ʞʝʩʪʚʘ ʚʠʜʦʚ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʀʈ; ʦʪʨʘʞʝʥʦ, 
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ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʈ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʦʟʚʦʣʷʝʪ ʠʟʚʣʝʯʴ ʙʦʣʴʰʫʶ ʚʳʛʦʜʫ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʪʝʨʤʠʥʦʚ, ʦʥʠ ʪʘʢʞʝ ʠʤʝʶʪ ʩʫʱʝʩʪ-

ʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʦʪʩʫʪʩʪʚʠʝ ʫʧʦʤʠ-

ʥʘʥʠʷ ʦ ʮʠʬʨʦʚʳʭ ʚʠʜʘʭ ʜʘʥʥʳʭ, ʭʦʪʴ ʠ ʜʦʧʫʩʢʘʶʪʩʷ çʠʥʳʝ ʩʚʦʡ-

ʩʪʚʘè ʜʘʥʥʳʭ, ʥʦ ʥʘʧʨʷʤʫʶ ʦʥʠ ʥʝ ʫʧʦʤʷʥʫʪʳ; ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʢʨʝ-

ʪʠʟʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʈ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʈʘʟʥʠʮʘ 

ʚ ʜʚʫʭ ʦʧʨʝʜʝʣʝʥʠʷʭ ʟʘʢʣʶʯʝʥʘ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʝʨʚʦʤ ʪʝʨʤʠʥʝ ʥʘʧʠ-

ʩʘʥʦ ʦ çʧʦʪʝʥʮʠʘʣʴʥʦʡè ʧʦʣʴʟʝ ʠ çʧʨʝʜʧʦʣʘʛʘʝʤʦʤè ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʀʈ, ʘ ʚʪʦʨʦʝ ʣʠʰʝʥʦ ʵʪʦʛʦ ʜʦʧʫʱʝʥʠʷ, ʵʪʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 

ʧʨʝʠʤʫʱʝʩʪʚʫ ʚʪʦʨʦʡ ʬʦʨʤʫʣʠʨʦʚʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝ ʬʦʨʤʫ-

ʣʠʨʦʚʢʠ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʢʨʳʚʘʶʪ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʀʈ, ʥʦ ʚ 

ʥʠʭ ʟʘʢʣʶʯʝʥ ʠ ʨʷʜ ʢʨʠʪʠʯʝʩʢʠʭ ʥʝʜʦʩʪʘʪʢʦʚ. 

ɺ ʨʘʙʦʪʝ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʢʘʢ ʬʘʢʪʦʨ ʨʘʟʚʠʪʠʷ 

ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘè ʘʚʪʦʨ, ʎʳʨʝʥʦʚʘ ɸ. ɸ., ʧʨʦʚʦʜʷ ʘʥʘʣʠʟ ʩʫʱ-

ʥʦʩʪʠ ʀʈ, ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ çʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ï ʵʪʦ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʘʢʦʧʣʝʥʥʳʭ ʠ ʥʘʫʯʥʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʳʭ ʠ ʢʦʣʣʝʢʪʠʚʥʳʭ ʟʥʘʥʠʡ (ʦʪʜʝʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʦʪ-

ʜʝʣʴʥʳʝ ʤʘʩʩʠʚʳ ʜʦʢʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʜʦʢʫʤʝʥʪʳ ʠ ʠʭ ʤʘʩʩʠʚʳ, 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʙʘʟʳ ʠ ʙʣʘʥʢʠ ʜʘʥʥʳʭ, ʙʘʟʳ ʟʥʘʥʠʡ, ʙʠʙʣʠʦʪʝʢʠ, 

ʘʨʭʠʚʳ ʬʦʥʜʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ ʚ ʦʧ-

ʨʝʜʝʣʝʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ), ʦʙʣʘʜʘʶʱʠʭ ʦʧʨʝ-

ʜʝʣʝʥʥʦʡ ʧʦʪʨʝʙʠʪʝʣʴʥʦʡ ʧʦʣʝʟʥʦʩʪʴʶ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʨʘʟʣʠʯ-

ʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ (ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʡ ʬʘʢʪʦʨ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ)è [12, ʩ. 14]. ɸʚʪʦʨ, 
ʧʳʪʘʷʩʴ ʜʦʩʪʫʧʥʦ ʨʘʩʢʨʳʪʴ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʦʜ ʟʥʘʥʠʷʤʠ, 

ʧʝʨʝʯʠʩʣʠʣ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʠʩʪʦʯʥʠʢʦʚ ʟʥʘʥʠʡ, ʠ, ʢʦʥʝʯʥʦ, ʵʪʦʪ 

ʧʝʨʝʯʝʥʴ ʤʦʞʥʦ ʨʘʩʰʠʨʷʪʴ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʠ ʚ ʧʨʠʥʮʠʧʝ ʧʦʜʦʙ-

ʥʦʝ ʧʝʨʝʯʠʩʣʝʥʠʝ ʠʤʝʝʪ ʤʘʣʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ, ʥʦ ʩʦ ʩʚʦʝʡ 

ʟʘʜʘʯʝʡ, ʫʪʦʯʥʝʥʠʷ ʚʠʜʦʚ ʟʥʘʥʠʡ, ʵʪʦʪ ʧʝʨʝʯʝʥʴ ʩʧʨʘʚʣʷʝʪʩʷ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʵʪʦ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʯʝʨʪʘʤ ʜʘʥ-

ʥʦʡ ʬʦʨʤʫʣʠʨʦʚʢʠ. ɽʱʝ ʦʜʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʷʚʣʷʝʪʩʷ 

ʘʢʮʝʥʪʠʨʦʚʘʥʠʝ ʚʥʠʤʘʥʠʷ ʥʘ ʧʦʣʝʟʥʦʩʪʠ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʀʈ: 

ʟʥʘʥʠʷ, ʠʥʬʦʨʤʘʮʠʷ, ʜʘʥʥʳʝ ʩʪʘʥʦʚʷʪʩʷ ʀʈ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʥʘ 

ʥʠʭ ʧʦʷʚʣʷʝʪʩʷ ʩʧʨʦʩ. ʀ, ʥʘʢʦʥʝʮ, ʚ ʬʦʨʤʫʣʠʨʦʚʢʝ ʠʤʝʝʪʩʷ ʫʪʦʯ-

ʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʀʈ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚ ʫʚʝʣʠʯʝʥʠʠ ʵʬ-
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ʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʶʙʳʭ ʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʭ: ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʜʣʷ ʫʣʫʯʰʝʥʠʡ ʠ ʨʘʟʚʠʪʠʷ, ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʣʶʙʳʭ ʩʠʩʪʝʤ; ʫʧʦʤʠʥʘʥʠʝ ʦʙ ʵʪʦʤ ʬʘʢʪʝ 

ʪʘʢʞʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʢʘʯʝʩʪʚʘʤ ʦʧʨʝʜʝʣʝʥʠʷ. ʂ 

ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʦ, ʯʪʦ ʚ ʬʦʨʤʫʣʠʨʦʚʢʝ ʦʪ-

ʩʫʪʩʪʚʫʝʪ ʫʪʦʯʥʝʥʠʝ ʦ ʪʦʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʚʦʩʪʨʝʙʦʚʘʥʥʘʷ ʠʥʬʦʨ-

ʤʘʮʠʷ ʫʚʝʣʠʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ: ʠʥ-

ʬʦʨʤʘʮʠʷ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʘʤʘ ʧʦ ʩʝʙʝ, ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ ʙʣʘʛʦʜʘʨʷ ʣʶʜʷʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʵʪʠʭ 

ʩʠʩʪʝʤʘʭ, ʢʦʪʦʨʳʝ, ʠʩʧʦʣʴʟʫʷ ʠʥʬʦʨʤʘʮʠʶ, ʩʦʦʙʱʘʶʱʫʶ ʦ ʢʘʢʠʭ-

ʣʠʙʦ ʚʦʟʤʦʞʥʦʩʪʷʭ, ʧʨʠʥʠʤʘʶʪ ʢʦʥʢʨʝʪʥʳʝ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶ-

ʱʠʝ ʜʦʙʠʪʴʩʷ ʥʝʦʙʭʦʜʠʤʳʭ ʮʝʣʝʡ, ʵʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ 

ʀʈ ʠ ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʴ ʦʪʨʘʞʝʥʠʝ ʚ ʪʝʨʤʠʥʘʭ. ʊʘʢʞʝ ʢ ʥʝʜʦʩʪʘʪʢʘʤ 

ʦʪʥʦʩʠʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʫʧʦʤʠʥʘʥʠʷ ʦ ʩʚʷʟʠ ʀʈ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦ-

ʥʦʤʠʢʝ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʦʣʫʯʘʪʴ ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ ʠʟ 

ʠʩʪʦʯʥʠʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʨʘʥʝʝ ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ ʧʦʣʫʯʠʪʴ ʢʘʢʫʶ-

ʣʠʙʦ ʠʥʬʦʨʤʘʮʠʶ, ʵʪʘ ʜʦʙʳʪʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʚʩʷ, ʢʦʥʝʯʥʦ, ʥʦ 

ʢʘʢʘʷ-ʪʦ ʯʘʩʪʴ ʥʝʩʝʪ ʧʦʣʝʟʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ 

ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʠ ʷʚʣʷʶʪʩʷ ʀʈ, ʯʪʦ ʪʘʢʞʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʪʨʘʞʝʥʦ 

ʚ ʪʝʨʤʠʥʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠʟ ʨʘʟʦʙʨʘʥʥʳʭ, 

ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʀʈ, ʥʦ, ʢʘʢ ʠ ʦʩʪʘʣʴʥʳʝ, ʠʤʝʝʪ 

ʥʝʜʦʩʪʘʪʢʠ. 

ʃʘʚʨʠʱʝʚʘ ɽ.ɽ. ʚ ʤʦʥʦʛʨʘʬʠʠ çʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ 

ʧʨʝʜʧʨʠʷʪʠʷ ʢʘʢ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʠ ʝʛʦ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʥʫʪ-

ʨʝʥʥʝʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʨʝʜʳè, ʧʨʦʚʦʜʷ ʘʥʘʣʠʟ ʩʫʱʥʦʩʪʠ ʀʈ, ʧʨʠ-

ʭʦʜʠʪ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ çʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʧʨʝʜʧʨʠʷʪʠʷ 

ï ʵʪʦ ʠʥʬʦʨʤʘʮʠʷ (ʟʥʘʥʠʷ), ʠʤʝʶʱʘʷʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʧʨʝʜʧʨʠ-

ʷʪʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʥʦʩʠʪʝʣʷʭ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʘʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥ-

ʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʙʫʯʝʥʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʜʦʩʪʠʞʝʥʠʝ ʢʘʢ ʪʝ-

ʢʫʱʠʭ, ʪʘʢ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʧʨʦʝʢʪʥʦʛʦ ʧʦʜʭʦʜʘè 

[13, ʩ. 24]. ɼʘʥʥʳʡ ʪʝʨʤʠʥ ʜʘʝʪ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʝ ʧʦʥʠʤʘʥʠʝ ʀʈ: 
ʠʤʝʝʪʩʷ ʫʢʘʟʘʥʠʝ ʦ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʀʈ; ʫʪʦʯʥʷʝʪʩʷ, ʯʪʦ ʀʈ ʤʦ-

ʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʣʶʙʳʭ ʧʦʜʩʠʩʪʝʤʘʭ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʥʝ ʪʦʣʴʢʦ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ; ʚ ʪʝʨʤʠʥʝ ʀʈ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʬʘʢ-
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ʪʦʨ ʫʚʝʣʠʯʠʚʘʶʱʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ, ʥʦ ʦʙ ʵʪʦʤ ʥʘʧʠʩʘʥʦ ʥʝ 

ʘʙʩʪʨʘʢʪʥʦ, ʢʘʢ ʚ ʧʨʝʜʳʜʫʱʠʭ ʦʧʨʝʜʝʣʝʥʠʷʭ, ʘ ʙʦʣʝʝ ʢʦʥʢʨʝʪʠʟʠ-

ʨʦʚʘʥʦ ʩ ʫʢʘʟʘʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ 

ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʀʈ (ʚ ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʚ ʜʦʩʪʠ-

ʞʝʥʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʚ ʧʨʦʝʢʪʘʭ). ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʧʦʥʷʪʠʷ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʦʪʩʫʪʩʪʚʠʝ ʫʧʦʤʠʥʘʥʠʷ ʚ ʬʦʨʤʫʣʠʨʦʚʢʝ ʘʩʧʝʢʪʘ 

ʮʠʬʨʦʚʠʟʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʡ ʪʝʨʤʠʥ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ 

ʨʘʩʢʨʳʚʘʝʪ ʩʫʱʥʦʩʪʴ ʀʈ, ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʝʨʪ ʠ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʘʩʧʝʢ-

ʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʀʈ. 

ʉʣʦʞʠʚʰʠʝʩʷ ʫʩʣʦʚʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʧʨʦʮʝʩʩʘʤʠ, 

ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʨʘʤʢʘʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ çʀʥʜʫʩʪʨʠʠ 4.0è ʠ ʧʨʦ-

ʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʧʦʟʚʦʣʷʶʪ ʚʳʜʚʠʥʫʪʴ ʪʝʨʤʠʥ, ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʧʦʣʥʦ ʦʪʨʘʞʘʪʴ ʩʫʱʥʦʩʪʴ ʀʈ ʠ ʷʚʣʷʪʴʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚ ʪʝʢʫ-

ʱʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʝ. ʊʘʢ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ï ʵʪʦ 

ʠʥʬʦʨʤʘʮʠʷ (ʟʥʘʥʠʷ), ʧʦʣʫʯʘʝʤʘʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʢʘʢ 

ʪʨʘʜʠʮʠʦʥʥʳʭ (ʣʶʜʝʡ, ʜʦʢʫʤʝʥʪʦʚ, ʙʘʟ ʜʘʥʥʳʭ ʠ ʜʨ.), ʪʘʢ ʠ ʮʠʬʨʦ-

ʚʳʭ (ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʫʩʪʨʦʡʩʪʚ IoT, ʜʘʪʯʠʢʦʚ, 

ʩʝʥʩʦʨʦʚ ʠ ʜʨ.), ʥʘʢʘʧʣʠʚʘʝʤʘʷ ʚ ʨʘʟʣʠʯʥʳʭ ʭʨʘʥʠʣʠʱʘʭ (ʯʝʣʦʚʝ-

ʯʝʩʢʦʡ ʧʘʤʷʪʠ, ʘʨʭʠʚʘʭ, ʦʙʣʘʯʥʳʭ ʭʨʘʥʠʣʠʱʘʭ ʠ ʜʨ.), ʚʦʩʪʨʝʙʦ-

ʚʘʥʥʘʷ ʠ ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʣʶʙʳʭ ʵʣʝʤʝʥʪʘʭ ʩʠʩʪʝʤʳ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʙʫ-

ʯʝʥʠʷ ʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʝʨʘʪʠʚʥʳʭ, ʪʘʢʪʠʯʝʩʢʠʭ, ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʮʝʣʝʡ, ʨʝʘʣʠʟʫʝʤʳʭ. ʂ ʦʩʥʦʚʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʜʘʥʥʦʛʦ ʧʦʥʷʪʠʷ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʝʝ: ʠʥʬʦʨʤʘʮʠʷ ʦʪʦʞʜʝʩʪʚʣʷʝʪʩʷ ʩʦ ʟʥʘ-

ʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʤʠ, ʦʛʨʦʤ-

ʥʳʤ ʥʘʙʦʨʦʤ ʯʠʩʝʣ; ʚ ʪʝʨʤʠʥʝ ʥʘʭʦʜʷʪ ʦʪʨʘʞʝʥʠʝ ʮʠʬʨʦʚʳʝ ʠʩ-

ʪʦʯʥʠʢʠ, ʪʘʢ ʢʘʢ ʚ ʪʝʢʫʱʝʡ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʦʣʴ ʪʨʘʜʠ-

ʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʪʝʧʝʥʥʦ ʦʪʭʦʜʠʪ ʥʘ ʚʪʦʨʦʡ 

ʧʣʘʥ, ʥʝ ʧʦʟʚʦʣʷʷ ʙʳʩʪʨʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʟʤʝʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʝ 

ʧʨʝʜʧʨʠʷʪʠʡ; ʫʯʪʝʥ ʧʨʦʮʝʩʩ ʥʘʢʦʧʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʪʦʤʫ ʯʪʦ 

ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʧʦʷʚʣʷʝʪʩʷ ʠʟ ʥʠʯʝʛʦ, ʥʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʟʜʘʝʪʩʷ 

ʠʟ ʠʟʚʝʩʪʥʳʭ ʟʥʘʥʠʡ, ʢʘʢ ʙʳ ʧʦʩʪʝʧʝʥʥʦ ʥʘʩʣʘʠʚʘʷʩʴ ʥʘ ʩʫʱʝʩʪ-

ʚʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʦʙʫʯʝʥʠʷ, ʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ, ʦʪʨʘʞʝʥʠʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʫʶ ʚʘʞ-

ʥʦʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʀʈ, ʘ ʧʘʤʷʪʴ ʣʶʜʝʡ, ʨʘʟʣʠʯʥʳʝ ʥʘʢʦʧʠʪʝʣʠ 
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ʠʥʬʦʨʤʘʮʠʠ ʠ ʭʨʘʥʠʣʠʱʘ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ 

ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʠ ʠ ʭʨʘʥʝʥʠʠ ʥʘʢʘʧʣʠʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠ 

ʵʪʦʤ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ ʦʛʨʦʤʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʦʙʣʘʯʥʳʝ ʭʨʘʥʠʣʠʱʘ, 

ʧʦʟʚʦʣʷʷ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʥʝ ʜʦʩʪʫʧʥʳʝ ʨʘʥʝʝ ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ; 

ʠʥʬʦʨʤʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʢʠʭ-ʪʦ ʦʪ-

ʜʝʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤʘʭ ʦʨʛʘʥʠʟʘʮʠʠ (ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʣʠ ʤʘʨʢʝʪʠʥ-

ʛʝ), ʘ ʚ ʣʶʙʳʭ ʵʣʝʤʝʥʪʘʭ ʩʠʩʪʝʤʳ, ʥʘʧʨʠʤʝʨ, ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ; ʀʈ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʢʘʯʝʩʪʚʝ ʚʝʜʫʱʝʛʦ ʬʘʢʪʦʨʘ ʫʩʧʝʰʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʡ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʙʦʪʝ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʫʪʦʯʥʝ-

ʥʠʷ ʪʝʨʤʠʥʘ ʀʈ. ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʙʦʣʴʰʠʥʩʪʚʘ ʦʧʨʝʜʝʣʝʥʠʡ, 
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ʇʈɽʉʊʀɾʅʆʉʊʔ ʂʆʄʇɸʅʀʀ ʂɸʂ ʌɸʂʊʆʈ  

 ʂʆʅʂʋʈɽʅʊʆʉʇʆʉʆɹʅʆʉʊʀ ʇʈʆɼʋʂʎʀʀ 

 

ɼʘʚʳʜʦʚʩʢʠʡ ɸ.ʅ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ. ʉʤʦʣʴʷʥʠʥʦʚʘ ʖ.ɺ., ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʪʝʨʤʠʥ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʥʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʜʚʫʭʤʝʨʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʢʘʢ ʵʪʦ ʙʳʣʦ 

ʦʧʠʩʘʥʦ ʌʘʩʭʠʝʚʦʤ ʍ.ɸ. ʆʥ ʥʘʧʠʩʘʣ, ʯʪʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʪʦʚʘʨʘ ð ʵʪʦ ʦʮʝʥʝʥʥʦʝ ʧʦʪʨʝʙʠʪʝʣʝʤ ʩʚʦʡʩʪʚʦ ʦʙʲʝʢʪʘ ʧʨʝʚʦʩʭʦ-

ʜʠʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʙʝʟ ʫʱʝʨʙʘ ʧʨʦʠʟʚʦʜʠʪʝʣʶ 

ʧʦ ʢʘʯʝʩʪʚʝʥʥʳʤ ʠ ʮʝʥʦʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʘʥʘʣʦʛʦʚ ʚ ʢʦʥʢʨʝʪ-

ʥʦʤ ʩʝʛʤʝʥʪʝ ʨʳʥʢʘ [1]. ɼʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝ ʫʯʠʪʳʚʘʝʪ ʧʨʝʩʪʠʞ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦ-

ʜʫʢʮʠʠ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʝʝ ʢʘʯʝʩʪʚʦ ʠ ʩʪʦʠʤʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʦ 

ʠ ʪʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʢ ʧʨʝʩʪʠʞ, ʙʨʝʥʜ, ʠʤʠʜʞ ʠ ʨʝʧʫʪʘʮʠʷ, 

ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʦʪʥʝʩʪʠ ʥʠ ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ, ʥʠ ʢ ʩʪʦʠʤʦʩʪʥʳʤ. 

ɺʝʜʴ ʧʦʢʫʧʘʪʝʣʴ, ʧʨʠʥʠʤʘʷ ʨʝʰʝʥʠʝ ʦ ʧʨʠʦʙʨʝʪʝʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦ-

ʛʦ ʪʦʚʘʨʘ, ʟʘʯʘʩʪʫʶ ʦʪʜʘʝʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʠʟʚʝʩʪʥʦʡ, çʨʘʩʢʨʫʯʝʥ-

ʥʦʡè, çʤʦʜʥʦʡè ʪʦʨʛʦʚʦʡ ʤʘʨʢʝ. ʊʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ ʧʨʝ-

ʩʪʠʞ (ʧʨʝʩʪʠʞʥʦʩʪʴ), ʙʨʝʥʜ, ʠʤʠʜʞ ʠ ʨʝʧʫʪʘʮʠʷ ʦʢʘʟʳʚʘʶʪ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʦʙʲʝʤʘ ʧʨʦʜʘʞ. ɸ ʦʙʲʝʤ ʧʨʦʜʘʞ 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʢʘʟʳʚʘʝʪ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʦʚʘʨʘ 

ʥʘʜ ʪʦʚʘʨʘʤʠ ï ʢʦʥʢʫʨʝʥʪʘʤʠ. ʇʦʵʪʦʤʫ, ʠʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥ-

ʥʦʛʦ, ʧʦʜ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦʜʫʢʮʠʠ ʤʳ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʧʨʝʚʦʩʭʦʜʠʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʨʳʥʢʝ ʪʦʚʘʨʳïʘʥʘʣʦʛʠ ʧʦ ʢʘʯʝʩʪʚʝʥʥʳʤ, 

ʩʪʦʠʤʦʩʪʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʪʦʚʘʨʥʦʡ 

ʤʘʨʢʠ.  

ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʪʦʚʘʨʥʦʡ ʤʘʨʢʠ ʷʚʣʷʝʪʩʷ ʧʨʝ-

ʩʪʠʞ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʘʢʠʝ ʚʘʞʥʳʝ ʧʦʥʷʪʠʷ ʢʘʢ ʙʨʝʥʜ, 

ʠʤʠʜʞ ʠ ʨʝʧʫʪʘʮʠʷ. ɼʘʜʠʤ ʙʘʟʦʚʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ, ʚʳʷʚʠʤ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʠ ʦʪʣʠʯʠʷ. 

 ʇʨʝʩʪʠʞ (prestige ʩ ʬʨ.ðçʘʚʪʦʨʠʪʝʪè, çʫʚʘʞʝʥʠʝè) ð ʦʙ-

ʱʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʦʙʱʝʩʪʚʝʥʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʠʥʜʠʚʠʜʘ, ʩʦʮʠʘʣʴ-

ʥʦʡ ʛʨʫʧʧʳ, ʧʨʦʬʝʩʩʠʠ, ʦʨʛʘʥʠʟʘʮʠʠ, ʦʧʨʝʜʝʣʸʥʥʦʡ ʥʦʨʤʳ. ʇʨʘʢ-
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ʪʠʯʝʩʢʠ ʪʝʩʥʦ ʧʝʨʝʧʣʝʪʘʝʪʩʷ ʩ ʘʚʪʦʨʠʪʝʪʦʤ, ʫʚʘʞʝʥʠʝʤ ʠ ʚʣʠʷʥʠ-

ʝʤ, ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʪʠʚʳ ʧʦʚʝʜʝʥʠʷ ʣʶʜʝʡ, ʥʘ ʠʭ 

ʨʝʰʝʥʠʷ ʠ ʜʝʡʩʪʚʠʷ [2]. 

ʇʨʝʩʪʠʞ ʢʦʤʧʘʥʠʠ ʩʯʠʪʘʶʪ ʥʝʤʘʪʝʨʠʘʣʴʥʳʤ ʘʢʪʠʚʦʤ ʙʠʟʥʝ-

ʩʘ. ʇʨʝʩʪʠʞ ʢʦʤʧʘʥʠʠ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʮʝʥʥʦʩʪʴ ʚʩʝʭ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʘʢʪʠʚʦʚ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʙʠʟʥʝʩʘ: ʤʝʩʪʦʧʦʣʦʞʝ-

ʥʠʝ ʙʠʟʥʝʩʘ, ʙʨʝʥʜ, ʠʤʠʜʞ, ʦʮʝʥʢʘ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʨʝʧʫʪʘ-

ʮʠʷ, ʢʣʠʝʥʪʳ ʠ ʨʫʢʦʚʦʜʩʪʚʦ. ʂʦʛʜʘ ʙʠʟʥʝʩ ʧʨʦʜʘʝʪʩʷ, ʦʪʜʝʣʴʥʘʷ 

ʧʣʘʪʘ ʚʟʠʤʘʝʪʩʷ ʟʘ ʧʨʝʩʪʠʞ ʬʠʨʤʳ. 

ʇʨʝʩʪʠʞ ʢʦʤʧʘʥʠʠ ʨʘʟʚʠʚʘʝʪʩʷ ʯʝʨʝʟ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʠ 

ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʤʘʥʝʨʫ ʠ ʩʪʠʣʴ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʜʫʢʪʳ ʠ 

ʫʩʣʫʛʠ. ʍʦʨʦʰʠʝ ʨʝʢʣʘʤʥʳʝ ʢʦʤʧʘʥʠʠ, ʧʦʤʦʛʘʶʪ ʫʩʢʦʨʠʪʴ ʩʦʟʜʘ-

ʥʠʝ ʧʨʝʩʪʠʞʘ ʢʦʤʧʘʥʠʠ, ʠ ʩʣʝʜʠʪʴ ʟʘ ʝʝ ʨʝʧʫʪʘʮʠʝʡ. ʅʘʧʨʠʤʝʨ, 

ʩʧʦʥʩʦʨʩʪʚʦ ʩʧʦʨʪʠʚʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʙʣʘ-

ʛʦʪʚʦʨʠʪʝʣʴʥʦʩʪʴ, ʧʦʤʦʛʘʶʪ ʧʦʚʳʩʠʪʴ ʧʨʝʩʪʠʞ ʠ ʧʦʧʫʣʷʨʥʦʩʪʴ 

ʢʦʤʧʘʥʠʠ. 

ʅʝʧʨʝʢʣʦʥʥʦʩʪʴ ʠ ʫʧʦʨʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʫʣʫʯʰʠʪʴ ʧʨʝʩʪʠʞ ʬʠʨʤʳ. ʂʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ ʦʯʝʥʴ ʚʘʞ-

ʥʦ, ʥʦ ʝʩʪʴ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʧʨʝʩʪʠʞʘ 

ʬʠʨʤʳ [3]: 

1. ʂʘʯʝʩʪʚʦ ʨʝʢʣʘʤʳ, ʛʘʨʘʥʪʠʷ, ʫʧʘʢʦʚʢʘ. ʇʦʣʦʞʝʥʠʝ ʦʬʠʩʦʚ 

ʠ ʤʝʙʣʠʨʦʚʢʘ ʚʳʩʦʢʦʛʦ ʩʪʘʥʜʘʨʪʘ ʪʦʞʝ ʧʦʣʝʟʥʳ ʚ ʫʣʫʯʰʝʥʠʠ ʧʨʝ-

ʩʪʠʞʘ ʢʦʤʧʘʥʠʠ. 

2. ɿʘʙʦʪʘ ʦ ʧʦʢʫʧʘʪʝʣʷʭ ʠ ʧʦʩʣʝʧʨʦʜʘʞʥʦʝ ʩʝʨʚʠʩʥʦʝ ʦʙʩʣʫ-

ʞʠʚʘʥʠʝ. ɻʨʫʙʦʝ ʦʙʨʘʱʝʥʠʝ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʴ ʤʦ-

ʛʫʪ ʧʣʦʭʦ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʨʝʧʫʪʘʮʠʠ ʢʦʤʧʘʥʠʠ. ɺʩʝʛʜʘ ʧʳʪʘʡʪʝʩʴ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʣʫʯʰʠʡ ʩʝʨʚʠʩ, ʵʪʦ ʧʦʤʦʞʝʪ ʚʘʤ ʧʦʩʪʨʦʠʪʴ ʜʦʣʛʦ-

ʩʨʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʠ ʚʳʟʚʘʪʴ ʜʦʚʝʨʠʝ ʧʦʢʫʧʘʪʝʣʝʡ. 

3. ʇʦʩʪʦʷʥʥʦ ʧʝʨʝʩʤʘʪʨʠʚʘʡʪʝ ʧʨʦʛʨʘʤʤʫ ʧʦ ʨʘʟʚʠʪʠʶ ʧʨʝ-

ʩʪʠʞʘ ʢʦʤʧʘʥʠʠ ʠ ʨʝʢʣʘʤʳ. ʇʣʘʥʠʨʫʡʪʝ ʩʚʦʠ ʨʝʢʣʘʤʥʳʝ ʘʢʮʠʠ, 

ʚʳʙʠʨʘʡʪʝ ʪʱʘʪʝʣʴʥʦ ʤʝʩʪʘ ʜʣʷ ʨʝʢʣʘʤʳ, ʪʠʧ ʨʝʢʣʘʤʳ. 

4. ʀʥʥʦʚʘʮʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʉʦʭʨʘʥʷʡʪʝ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʩ 

ʧʦʢʫʧʘʪʝʣʷʤʠ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʜʠʟʘʡʥ, ʢʘʯʝʩʪʚʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʩʪʴ ʚʘʰʠʭ ʪʦʚʘʨʦʚ. ʅʘʙʣʶʜʘʡʪʝ ʟʘ ʪʝʥʜʝʥʮʠʷʤʠ ʚ ʪʝʭ ʩʝʛʤʝʥʪʘʭ, 

ʛʜʝ ʧʨʦʜʘʶʪʩʷ ʚʘʰʠ ʪʦʚʘʨʳ. ʉʣʝʜʠʪʝ ʟʘ ʢʦʥʢʫʨʝʥʪʘʤʠ ʥʘ ʨʳʥʢʝ, 

ʦʪʩʣʝʞʠʚʘʡʪʝ ʠʭ ʨʝʢʣʘʤʥʳʝ ʢʦʤʧʘʥʠʠ, ʜʝʣʘʡʪʝ ʚʳʚʦʜʳ.  
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5. ʋʯʘʩʪʚʫʡʪʝ ʚ ʪʦʨʛʦʚʳʭ ʧʦʢʘʟʘʭ ʠ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʭ ʧʨʦ-

ʛʨʘʤʤʘʭ, ʩʧʦʥʩʠʨʫʡʪʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʦʜʥʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʝʩʪʠʞʘ 

ʢʦʤʧʘʥʠʠ ʷʚʣʷʝʪʩʷ ʙʨʝʥʜ. 

ɹʨʝʥʜ (ʘʥʛʣ. brand ð ʢʣʝʡʤʦ, ʬʘʙʨʠʯʥʘʷ ʤʘʨʢʘ) ð ʢʦʤʧʣʝʢʩ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʤʥʝʥʠʡ, ʘʩʩʦʮʠʘʮʠʡ, ʵʤʦʮʠʡ, ʮʝʥʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʦ ʧʨʦʜʫʢʪʝ ʣʠʙʦ ʫʩʣʫʛʝ ʚ ʩʦʟʥʘʥʠʠ ʧʦʪʨʝʙʠʪʝʣʷ. ʌʠʟʠʯʝ-

ʩʢʠʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ (ʥʦʩʠʪʝʣʷʤʠ) ʙʨʝʥʜʘ ʷʚʣʷʝʪʩʷ ʚʝʩʴ ʢʦʤ-

ʧʣʝʢʩ ʵʣʝʤʝʥʪʦʚ ʬʠʨʤʝʥʥʦʛʦ ʩʪʠʣʷ: ʥʘʟʚʘʥʠʝ ʙʨʝʥʜʘ (ʩʣʦʚʦ, ʩʣʦʚʦ-

ʩʦʯʝʪʘʥʠʝ), ʣʦʛʦʪʠʧ (ʪʦʚʘʨʥʳʡ ʟʥʘʢ) ʩ ʧʨʠʥʮʠʧʘʤʠ ʝʛʦ ʧʦʩʪʨʦʝʥʠʷ, 

ʧʘʣʠʪʨʘ ʬʠʨʤʝʥʥʳʭ ʮʚʝʪʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʬʠʨʤʝʥʥʳʡ ʩʪʠʣʴ 

ʦʨʠʛʠʥʘʣʴʥʘʷ ʛʨʘʬʠʢʘ, ʥʘʙʦʨ ʬʨʘʟ, ʟʚʫʢʠ, ʪʦʨʛʦʚʘʷ ʤʘʨʢʘ ʠ ʧʨʦ-

ʯʝʝ[4]. 

ɺʘʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʙʨʝʥʜ ʜʦʙʘʚʣʷʝʪ ʮʝʥʥʦʩʪʴ ʧʨʝʩʪʠʞʫ 

ʢʦʤʧʘʥʠʠ. ʅʘʩʪʦʷʱʠʡ ʙʨʝʥʜ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʵʪʠʢʝʪʢʘ ʥʘ ʪʦʚʘʨʘʭ 

ʠʣʠ ʪʦʨʛʦʚʘʷ ʤʘʨʢʘ, ʵʪʦ ʩʠʤʚʦʣ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʚʢʫʩʳ 

ʧʦʢʫʧʘʪʝʣʝʡ ʠʭ ʣʶʙʦʚʴ ʠ ʜʦʚʝʨʠʝ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʦʚʘʨʳ 

ʧʨʠʦʙʨʝʪʘʶʪ ʩʣʘʚʫ ʟʘ ʙʨʝʥʜ, ʘ ʥʝ ʟʘ ʠʤʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ɼʦʧʫʩʪʠʤ, 

ʪʦʚʘʨʳ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʥʝ 

ʩʪʦʣʴ ʠʟʚʝʩʪʥʳ, ʢʘʢ ʩʘʤʘ ʢʦʤʧʘʥʠʷ (Johnson & Johnson, Pfizer, 

Bayer, Apple, Microsoft, Intel, Nvidia ʠ ʪ.ʜ.).  

ʆʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʪʦʨʛʦʚʘʷ ʤʘʨʢʘ, ʪʘʢʘʷ ʢʘʢ 

ʠʤʷ, ʩʠʤʚʦʣ ʩʪʘʥʦʚʷʪʩʷ ʥʝʤʘʪʝʨʠʘʣʴʥʳʤ ʘʢʪʠʚʦʤ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢ-

ʞʝ ʯʘʩʪʴʶ ʧʨʝʩʪʠʞʘ ʬʠʨʤʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʬʨʘʥʯʘʡʟʠʥʛʦʚʳʭ ʙʠʟ-

ʥʝʩʦʚ ʩʪʨʦʷʪʩʷ ʥʘ ʧʨʝʩʪʠʞʝ ʠ ʨʝʧʫʪʘʮʠʠ ʩʚʦʝʛʦ ʙʨʝʥʜʘ. ʉʝʪʠ ʨʝʩ-

ʪʦʨʘʥʦʚ ʠ ʦʪʝʣʝʡ ʩʦʟʜʘʶʪʩʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʪʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʩʠʣʴ-

ʥʦʤʫ ʧʨʝʩʪʠʞʫ ʙʨʝʥʜʘ. ʀʥʚʝʩʪʦʨʳ ʯʘʱʝ ʚʩʝʛʦ ʚʢʣʘʜʳʚʘʶʪ ʚ ʫʞʝ 

ʠʟʚʝʩʪʥʳʝ ʪʦʨʛʦʚʳʝ ʤʘʨʢʠ, ʘ ʥʝ ʧʳʪʘʶʪʩʷ ʧʦʩʪʨʦʠʪʴ ʩʚʦʡ ʙʨʝʥʜ. 

ʆʛʨʦʤʥʳʝ ʫʩʠʣʠʷ ʠ ʠʥʚʝʩʪʠʮʠʠ ʚʢʣʘʜʳʚʘʶʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʩʜʝʣʘʪʴ ʙʨʝʥʜ ʠ ʪʦʨʛʦʚʫʶ ʤʘʨʢʫ ʧʦʧʫʣʷʨʥʳʤʠ ʢʘʢ ʥʘ ʣʦʢʘʣʴʥʦʤ, 

ʪʘʢ ʠ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʨʳʥʢʘʭ, ʠ ʧʦʩʪʨʦʠʪʴ ʧʨʝʩʪʠʞ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʊʘʢʞʝ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʝʩʪʠʞʘ ʷʚʣʷʝʪʩʷ 

ʨʝʧʫʪʘʮʠʷ.  

ɼʝʣʦʚʘʷ ʨʝʧʫʪʘʮʠʷ ʢʦʤʧʘʥʠʠ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʥʝʥʠʡ ʦʙ 

ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ (ʧʘʨʪʥʝʨʳ, ʠʥʚʝʩʪʦʨʳ, ʧʦʪʨʝ-

ʙʠʪʝʣʠ, ʩʦʪʨʫʜʥʠʢʠ ʠ ʪ. ʜ.) ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʝʣʦʚʳʭ ʢʘʯʝʩʪʚ. 
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ʈʝʧʫʪʘʮʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ï ʵʪʦ ʢʦʤʧʣʝʢʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʚʦʩʧʨʠʷʪʠʝ ʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʝʝ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʳʥʢʝ ʧʦʢʫʧʘʪʝʣʷʤʠ, ʢʣʠʝʥʪʘʤʠ, ʧʦʩʪʘʚʱʠʢʘʤʠ, 

ʢʦʥʢʫʨʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʚʠʜʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʝʝ ʩʦʟʜʘ-

ʪʝʣʝʡ, ʚʣʘʜʝʣʴʮʝʚ, ʨʘʙʦʪʥʠʢʦʚ [5]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʝʜʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʜʯʠ-

ʥʝʥʦ ʧʦʜʜʝʨʞʘʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʨʝʧʫʪʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦ-

ʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʢ ʥʝʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʛʨʫʧʧ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʧʫʪʘʮʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʨʘʞʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʤʥʝʥʠʝ 

ʦ ʢʘʯʝʩʪʚʘʭ, ʜʦʩʪʦʠʥʩʪʚʘʭ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʦʧʨʝʜʝ-

ʣʝʥʥʦʤ ʩʝʛʤʝʥʪʝ ʨʳʥʢʘ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ ʦʙʱʝʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠ ʦʮʝʥʢʠ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʥʘ ʧʨʦʠʟʚʦʜʠʪ, ʪʦ ʝʩʪʴ 

ʝʝ ʠʤʠʜʞ.  

ʀʤʠʜʞ (ʦʪ ʘʥʛʣ. image ð ʦʙʨʘʟ, ʣʠʯʥʦʩʪʥʳʡ ʠʣʠ ʦʨʛʘʥʠʟʘ-

ʮʠʠ) ð ʵʪʦ ʚʧʝʯʘʪʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʢʦʤʧʘʥʠʷ ʠ ʝʝ ʩʦʪʨʫʜʥʠʢʠ ʧʨʦʠʟ-

ʚʦʜʷʪ ʥʘ ʣʶʜʝʡ ʠ ʢʦʪʦʨʦʝ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʠʭ ʩʦʟʥʘʥʠʠ ʚ ʬʦʨʤʝ ʦʧ-

ʨʝʜʝʣʝʥʥʳʭ ʵʤʦʮʠʦʥʘʣʴʥʦ ʦʢʨʘʰʝʥʥʳʭ ʩʪʝʨʝʦʪʠʧʥʳʭ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʡ (ʩʫʞʜʝʥʠʡ, ʤʳʩʣʝʡ). ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʟʥʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʠʤʝʶʱʝ-

ʛʦ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʙʝʟ ʠʭ ʫʯʝʪʘ ʥʝʚʦʟʤʦʞʥʦ ʧʨʘʚʠʣʴ-

ʥʦ ʧʦʥʷʪʴ ʦʙʨʘʟ ʤʳʩʣʝʡ ʠʥʜʠʚʠʜʫʫʤʘ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʚʣʠʷʪʴ ʥʘ 

ʥʝʛʦ [6]. 

 ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʦʧʨʝʜʝʣʝʥ-

ʥʳʤ ʦʙʨʘʟʦʤ ʟʘʚʠʩʠʪ ʠ ʦʪ ʠʤʠʜʞʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʝʝ ʧʨʦʜʫʢʮʠʠ. 

ʀʤʠʜʞ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʥʝʛʘʪʠʚʥʳʤ, ʪʘʢ ʠ ʧʦʟʠ-

ʪʠʚʥʳʤ. ʅʝʛʘʪʠʚʥʳʡ ʠʤʠʜʞ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʜʦʚʝʨʠʠ ʢ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʠ ʝʝ ʧʨʦʜʫʢʮʠʠ. ɿʘʯʘʩʪʫʶ ʥʝʛʘʪʠʚʥʳʡ ʦʙʨʘʟ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠ-

ʞʘʝʪ ʜʦʭʦʜʳ ʢʦʤʧʘʥʠʠ, ʘ ʧʦʟʠʪʠʚʥʳʡ, ʥʘʦʙʦʨʦʪ, ʧʦʚʳʰʘʝʪ ʜʦʭʦ-

ʜʳ. 

ʅʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʤʠʜʞʘ ʢʦʤʧʘʥʠʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʨʘʟ-

ʣʠʯʥʳʝ ʬʘʢʪʦʨʳ. ʊʘʢʠʝ ʢʘʢ: ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʢʣʠʝʥʪʦʦʨʠ-

ʝʥʪʠʨʦʚʘʥʥʦʩʪʴ, ʠʤʠʜʞ ʨʫʢʦʚʦʜʠʪʝʣʷ ʠ ʪ. ʧ. 

ʆʩʥʦʚʦʡ ʧʦʟʠʪʠʚʥʦʛʦ ʠʤʠʜʞʘ ʷʚʣʷʝʪʩʷ ʜʦʚʝʨʠʝ ʢ ʢʦʤʧʘʥʠʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʡ ʩʪʝʨʝʦʪʠʧ ʝʝ ʚʦʩʧʨʠʷʪʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʤʠʜʞʘ 

ʬʠʨʤʳ ʠʤʝʝʪ ʜʚʝ ʛʣʘʚʥʳʝ ʮʝʣʠ: 
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- ʉʦʟʜʘʪʴ ʥʘ ʨʳʥʢʝ ʥʫʞʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦ-

ʟʠʮʠʦʥʠʨʦʚʘʥʠʝʤ ʢʦʤʧʘʥʠʠ. 

- ʇʦʚʳʩʠʪʴ ʫʟʥʘʚʘʝʤʦʩʪʴ ʙʨʝʥʜʘ ʠ ʧʨʝʩʪʠʞ ʢʦʤʧʘʥʠʠ ʚ ʮʝʣʦʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ ʠʤʠʜʞʘ ʦʪ ʨʝʧʫʪʘʮʠʠ. 

ʂʣʶʯʝʚʳʤʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ "ʠʤʠʜʞʘ" ʷʚʣʷʶʪʩʷ ʩʣʦʚʘ "ʦʙ-

ʨʘʟ", "ʧʦʨʪʨʝʪ", ʚ ʧʦʥʷʪʠʠ "ʨʝʧʫʪʘʮʠʷ" - "ʦʮʝʥʢʘ" ʠ "ʤʥʝʥʠʝ". ʉʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʠʤʠʜʞ ʠ ʨʝʧʫʪʘʮʠʷ ʦʪʥʦʩʷʪʩʷ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʢʘʢ ʬʦʨʤʘ 

ʠ ʩʦʜʝʨʞʘʥʠʝ [7]. 

ʀʤʠʜʞ - ʜʦʩʪʘʪʦʯʥʦ ʧʦʚʝʨʭʥʦʩʪʥʦʝ, ʟʘʯʘʩʪʫʶ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʩʦʟʜʘʥʥʦʝ ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʦʣʛʦʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʙʲ-

ʝʢʪʝ, ʢʦʪʦʨʦʝ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʩʦʟʥʘʥʠʠ ʣʶʜʝʡ. ʇʦʩʢʦʣʴʢʫ ʣʶʜʠ ʧʦ-

ʣʫʯʘʶʪ ʦʪʣʠʯʘʶʱʫʶʩʷ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʝʦʜʠʥʘʢʦʚʘ 

ʠʩʪʦʨʠʷ ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʥʝʡ, ʦʙʨʘʟ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʫ ʨʘʟʥʳʭ ʣʶʜʝʡ, ʨʘʟʥʳʭ ʮʝʣʝʚʳʭ ʘʫʜʠʪʦʨʠʡ ʬʦʨʤʠʨʫʝʪʩʷ 

ʨʘʟʣʠʯʥʳʡ. 

ʈʝʧʫʪʘʮʠʷ ð ʵʪʦ ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ, ʜʠʥʘʤʠʯʝʩʢʘʷ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘ ʧʦʚʝʜʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. ʆʥʘ ʩʢʣʘʜʳʚʘʝʪʩʷ 

ʥʘ ʦʩʥʦʚʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙʦ ʚʩʝʭ ʨʝʘʣʴʥʳʭ ʜʝʣʘʭ ʦʨ-

ʛʘʥʠʟʘʮʠʠ, ʦ ʪʦʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʨʛʘʥʠʟʘʮʠʷ ʨʝʰʘʝʪ ʧʦʩʪʘʚʣʝʥʥʳʝ 

ʧʝʨʝʜ ʥʝʡ ʟʘʜʘʯʠ, ʚʳʧʦʣʥʷʝʪ ʧʨʠʥʷʪʳʝ ʥʘ ʩʝʙʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ, ʢʘ-

ʢʠʤʠ ʤʝʪʦʜʘʤʠ ʩʪʨʦʠʪ ʩʚʦʝ ʧʦʚʝʜʝʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ʈʝʧʫʪʘʮʠʷ ʢʦʩʚʝʥʥʦ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʷ "ʥʝ ʧʦʜʚʝʜʝʪ". 

ɽʩʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʠʤʠʜʞ ʧʨʠʚʣʝʢʘʝʪ ʥʦʚʳʭ ʧʘʨʪʥʝʨʦʚ ʠ ʧʦʪʨʝ-

ʙʠʪʝʣʝʡ, ʪʦ ʩʦʟʜʘʚʘʝʤʘʷ ʛʦʜʘʤʠ ʨʝʧʫʪʘʮʠʷ ʟʘʩʪʘʚʣʷʝʪ ʠʭ ʦʩʪʘʚʘʪʴʩʷ 

ʚʝʨʥʳʤʠ ʦʜʥʘʞʜʳ ʩʜʝʣʘʥʥʦʤʫ ʚʳʙʦʨʫ. 

ʀʤʠʜʞ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪʨʘʞʘʝʪ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʦʩʧʨʠ-

ʷʪʠʝ ʢʦʤʧʘʥʠʠ (ʥʨʘʚʠʪʩʷ - ʥʝ ʥʨʘʚʠʪʩʷ) ʠ ʤʦʞʝʪ ʩʢʣʘʜʳʚʘʪʴʩʷ ʙʝʟ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ. ʈʝʧʫʪʘ-

ʮʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʦʚʝʨʥʳʭ ʟʥʘʥʠʡ ʠ ʦʮʝʥʦʢ (ʥʘʧʨʠ-

ʤʝʨ, ʪʘʢʠʭ - ʥʘʜʝʞʥʳʡ, ʚʳʛʦʜʥʳʡ, ʫʜʦʙʥʳʡ), ʪʦ ʝʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʨʘʮʠʦʥʘʣʴʥʳʡ, ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʯʘʩʪʦ ʧʦʜʢʨʝʧʣʷʝʤʳʡ ʩʦʙ-

ʩʪʚʝʥʥʳʤ ʦʧʳʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʈʝʧʫʪʘʮʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʙʦʣʴ-

ʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʠʤʠʜʞ, ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʥʷʪʠʝ ʮʝʣʝʚʳʤʠ ʘʫʜʠʪʦ-

ʨʠʷʤʠ ʨʝʰʝʥʠʷ ("ʟʘ" ʠʣʠ "ʧʨʦʪʠʚ") ʧʦ ʚʦʧʨʦʩʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ 

ʥʝʡ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʣʘʚʥʦʝ ʦʪʣʠʯʠʝ ʨʝʧʫ-

ʪʘʮʠʠ ʦʪ ʠʤʠʜʞʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 
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ʜʦʩʪʦʚʝʨʥʳʭ ʩʚʝʜʝʥʠʡ ʠ ʣʠʯʥʦʛʦ ʦʧʳʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʨʛʘʥʠ-

ʟʘʮʠʝʡ. ʈʝʧʫʪʘʮʠʷ ð ʵʪʦ "ʜʦʙʨʦʝ ʠʤʷ" ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʦʝ ʬʦʨ-

ʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ ʠ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʨʘʟ-

ʣʠʯʥʳʤ ʧʘʨʘʤʝʪʨʘʤ. ʀ ʝʩʣʠ ʠʤʠʜʞ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʵʤʦʮʠʦʥʘʣʴ-

ʥʫʶ ʩʬʝʨʫ, ʪʦ ʨʝʧʫʪʘʮʠʷ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʨʘʮʠʦʥʘʣʴʥʳʝ ʬʘʢ-

ʪʦʨʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ʀ ʢʘʢʦʡ ʙʳ ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʠ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʳʡ ʠʤʠʜʞ ʥʠ ʙʳʣ ʫ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʜʝʣʦʚʦʡ 

ʨʝʧʫʪʘʮʠʠ ʧʘʨʪʥʝʨʳ ʠ ʧʦʪʨʝʙʠʪʝʣʠ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʝ ʦ ʩʦʪʨʫʜ-

ʥʠʯʝʩʪʚʝ ʩ ʥʝʡ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʝʩʣʠ ʢʦʤʧʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʝ-

ʩʪʠʞʥʦʡ, ʪʦ ʠ ʚʩʝ ʧʨʦʠʟʚʦʜʠʤʳʝ ʝʡ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʩʪʘʥʦʚʷʪʩʷ ʧʦʧʫʣʷʨʥʳʤʠ ʠ ʧʦʣʴʟʫʶʪʩʷ ʧʦʢʫʧʘʪʝʣʴʩʢʠʤ ʩʧʨʦʩʦʤ, 

ʪ.ʝ. ʠʤʝʶʪ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. ɼʦʩʪʠʛʥʫʪʴ ʚʳʩʦʢʦʡ 

ʦʮʝʥʢʠ ʟʥʘʯʠʤʦʩʪʠ (ʧʨʝʩʪʠʞʥʦʩʪʠ) ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʤʠʨʝ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʨʘʟ-

ʚʠʪʠʝ ʙʨʝʥʜʘ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʤʠʜʞ ʠ ʨʝʧʫʪʘʮʠʶ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦ-

ʜʠʪʴ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ 

ʫʜʦʚʣʝʪʚʦʨʠʪ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ.  
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ʌɸʂʊʆʈʓ, ɺʃʀʗʖʑʀɽ ʅɸ ʂʆʅʂʋʈɽʅʊʆʉʇʆʉʆɹ-

ʅʆʉʊʔ ɺʓʉʐɽɻʆ ʋʏɽɹʅʆɻʆ ɿɸɺɽɼɽʅʀʗ 

 

ɼʚʦʨʥʠʢʦʚʘ ɸ.ʀ., ʩʪʫʜ.; 

 ʨʫʢʦʚʦʜʠʪʝʣʴ ʋʣʴʷʥʦʚ ɻ.ɺ., ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ɺʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʝʡ ʦʪʨʘʩʣʴʶ ʠ 

ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʩʪʨʘʥʳ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʫʟʘ ʚ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶ-

ʱʠʭʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ 

ʜʦʣʞʥʳ ʥʝʧʨʝʨʳʚʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʨʳʥʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʫʩʣʫʛ, ʦʮʝʥʠʚʘʪʴ ʩʚʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʵʪʦʤ ʨʳʥʢʝ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʘʜʘʧʪʘʮʠʠ, ʚʳʞʠʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʚ ʨʳ-

ʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʡ ʩʨʝʜʝ ʥʘ ʧʝʨʚʳʡ 

ʧʣʘʥ ʚʳʜʚʠʥʫʣʘʩʴ ʟʘʜʘʯʘ ʩʦʭʨʘʥʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʫʟʘ.  

ʄʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʩʪʨʘʥʳ ʟʘʚʠ-

ʩʷʪ ʦʪ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʙʘʟʦʚʳʭ ʦʪʨʘʩʣʝʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʦʙʨʘʟʦʚʘ-

ʥʠʝ. ɺʳʩʦʢʘʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʫʟʘ, ʝʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʩʣʫʛ ʠ ʚʳʧʫʩʢʥʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʩʦʭʨʘʥʷʪʴ ʩʦʩʪʦʷʥʠʝ ʨʘʚʥʦʚʝ-

ʩʠʷ ʠ ʫʩʧʝʰʥʦ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʨʳʥʢʝ [1, c. 167].  

ʅʘʨʷʜʫ ʩ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ 

ʩʫʱʝʩʪʚʫʝʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʘʤʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯ-

ʨʝʞʜʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʩʝʭ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʠʤʠʜʞʘ ʚʫʟʘ.  

ʋʢʨʝʧʠʪʴ ʩʚʦʠ ʧʦʟʠʮʠʠ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʝ ʤʦʞʥʦ ʥʝ 

ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʮʝʥʳ ʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʥʦ ʠ ʩ 

ʧʦʤʦʱʴʶ ʠʤʠʜʞʘ ʚʫʟʘ [3, ʩ. 127]. ʋʩʪʦʡʯʠʚʳʡ ʠʤʠʜʞ ʚʳʩʪʫʧʘʝʪ 

ʢʘʢ ʩʪʠʤʫʣ ʢ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʚʳʙʦʨʫ ʫʩʣʫʛʠ, ʦʩʥʦʚʥʦʡ ʤʦʪʠʚ ʢ 

ʧʨʝʜʧʦʯʪʝʥʠʶ ʫʩʣʫʛʠ ʧʝʨʝʜ ʢʦʥʢʫʨʝʥʪʘʤʠ. ʀʤʠʜʞ ʨʘʩʩʤʘʪʨʠʚʘʝʪ-

ʩʷ ʢʘʢ ʚʘʞʥʝʡʰʠʡ ʬʘʢʪʦʨ ʫʢʨʝʧʣʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʦʟʠʮʠʡ ʚʫʟʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʢʪʠʚʥʦʡ ʢʦʥ-

ʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ [2, ʩ. 79].  

ʇʨʠ ʦʮʝʥʢʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʫʟʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ:  
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- ʧʝʨʚʘʷ ʩʚʷʟʘʥʘ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʢʘʯʝʩʪ-

ʚʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʫʨʦ-

ʚʝʥʴ ʧʣʘʪʳ ʟʘ ʦʙʫʯʝʥʠʝ, ʩʨʦʢʠ ʦʙʫʯʝʥʠʷ);  

- ʚʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʤʝʥʠʤʦʩʪʴ ʟʥʘʥʠʡ (ʰʠʨʦʪʘ ʚʳʙʦʨʘ 

ʩʧʝʮʠʘʣʠʟʘʮʠʡ, ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ, ʛʣʫʙʠʥʘ ʠ ʜʣʠʪʝʣʴ-

ʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ, ʩʪʝʧʝʥʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʟʥʘʥʠʡ).  

ʆʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʙʫʜʝʪ ʷʚ-

ʣʷʪʴʩʷ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚʫʟʘ ʥʘ ʨʳʥʢʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ ʧʦ ʛʝʦ-

ʛʨʘʬʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ: ʧʦ ʛʦʨʦʜʫ, ʧʦ ʦʙʣʘʩʪʠ, ʧʦ ʩʪʨʘʥʝ. 

ʇʦʜ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʚʫʟʘ ʧʦʥʠʤʘʝʪʩʷ ʝʛʦ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʩoʭʨʘʥʷʪʴ ʠ ʥʘʨʘʱʠʚʘʪʴ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʬoʨʤʠʨʫʝʪʩʷ ʧʨʝʜʧʦʯʪʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʧʦ-

ʣʫʯʝʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʤʝʥʥʦ ʚ ʜʘʥʥʦʤ ʚʫʟʝ [4, ʩ. 7]. 

ʊʘʢʞʝ ʧʦʪʨʝʙʠʪʝʣʴ ʫʯʠʪʳʚʘʝʪ ʩʨʦʢʠ, ʤʝʩʪʦ, ʭʘʨʘʢʪʝʨ ʠ ʫʩ-

ʣʦʚʠʷ (ʢʦʤʬʦʨʪʥʦʩʪʴ, ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ, ʜʦʩʪʫʧʥʦʩʪʴ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ), ʭʘʨʘʢʪʝʨ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʠʟ-

ʚʝʩʪʥʦʩʪʴ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʘ [5, ʩ. 413].  

ʉʨʝʜʠ ʚʘʞʥʝʡʰʠʭ ʢʨʠʪʝʨʠʝʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʴ ʚʫʟʘ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʧʨʦʮʝʩʩʳ ʩʣʠʷʥʠʷ ʠ ʫʢʨʫʧʥʝʥʠʷ. 

ʆʮʝʥʢʠ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ ʦʪʣʠʯʘʶʪʩʷ, ʥʦ ʚʩʝ ʞʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʘʚʪʦʨʦʚ ʥʘʭʦʜʠʪ ʚ ʜʘʥʥoʤ ʷʚʣʝʥʠʠ çʧʣʶʩʳè.  

ɺ ʨʘʙʦʪʝ ʂʫʣʠʢʦʚʦʡ ʖ.ʇ. çʈʦʣʴ ʠʥʪʝʛʨʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʥʘʫʢʠ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷè ʧʣʶ-

ʩʦʚ ʩʣʠʷʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʤʠʥʫʩʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʘʚʪʦʨ 

ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʬʠʥʘʥʩʠ-

ʨʦʚʘʥʠʝ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ, c ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʚʦʟʤʦʞʥʦ 

ʫʜʝʨʞʘʥʠʝ ʥʘ ʩʪʘʙʠʣʴʥʦʤ ʫʨʦʚʥʝ ʠ ʧʦʚʳʰʝʥʠʝ ʟʘʨʘʙʦʪʥʳʭ ʧʣʘʪ 

ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʫʜʝʨʞʘʥʠʶ ʮʝʥ ʟʘ 

ʦʙʫʯʝʥʠʝ. 

ʆʙʲʝʜʠʥʝʥʠʝ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚ-

ʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʠʪʫʘʮʠʠ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʥʘʫʯ-

ʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʦʙʤʝʥʘ.  

ʂʦʥʝʯʥʦ ʞʝ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʤʠʥʫʩʳ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ, ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʥʦʚʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʟʘ ʩʯʝʪ ʚʢʣʶʯʝʥʠʷ ʚ ʥʝʛʦ ʙʦʣʝʝ ʩʣʘʙʳʭ ʚʫʟʦʚ, ʪʨʫʜ-
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ʥʦʩʪʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʢʦʥ-

ʬʣʠʢʪʳ ʤʝʞʜʫ ʩʪʫʜʝʥʪʘʤʠ ʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠʟ ʨʘʟʥʳʭ ʚʫʟʦʚ.  

ʅʝʢʦʪoʨʳʝ ʘʚʪʦʨʳ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ ʚʫʟʘ ʬoʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥoʚʘʥʠʠ ʜʚʫʭ ʛʣʘʚʥʳʭ ʬʘʢʪoʨoʚ: ʠʥ-

ʥʦʚʘʮʠʦʥʥʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ.  

ʇʦʜ ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʴʶ ʚʫʟʘ ʧʦʥʠʤʘʝʪʩʷ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʠ ʦʙʥʦʚʣʷʪʴ ʩʚʦʠ ʚʥʫʪʨʝʥʥʠʝ ʩʪʨʫʢ-

ʪʫʨʳ. ɼʘʥʥʳʡ ʬʘʢʪʦʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʫʧʨʘʚʣʝʥʠʝ 

ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʦʡ ʦʨʛʘʥʠʟʘʮʠʠ.  

ɸʜʘʧʪʠʚʥʦʩʪʴ ʚʫʟʘ ð ʵʪʦ ʢʘʯʝʩʪʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʫʟʘ ʩ 

ʚʥeʰʥʝʡ ʩʨʝʜʦʡ.  

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪ-

ʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʢʦʥ-

ʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʫʟʘ. ʆʜʥʠ ʬʘʢʪʦʨʳ ʨʝʘʣʠʟʦʚʘʪʴ ʫʜʘʝʪʩʷ ʩ ʣʝʛ-

ʢʦʩʪʴʶ, ʩ ʜʨʫʛʠʤʠ ʚʦʟʥʠʢʘʶʪ ʟʘʪʨʫʜʥʝʥʠʷ. ʅʦ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʢʘʞ-

ʜʳʡ ʚʫʟ ʩʪʘʨʘʝʪʩʷ ʧʦʚʳʩʠʪʴ ʩʚʦʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʨʘʩʰʠʨʷʷ 

ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʚʦʝʛʦ ʚʫʟʘ, ʫʣʫʯʰʘʷ ʩʝʪʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, 

ʠʟʫʯʘʷ ʠ ʧʝʨʝʥʠʤʘʷ ʣʫʯʰʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʘʢʪʠʢʠ, ʠ ʪʘʢʠʤ ʦʙ-

ʨʘʟʦʤ ʚʳʧʫʩʢʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ [4, ʩ. 11]. 
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ʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʝʸ ʪʨʫʜʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʉ ʧʦʤʦʱʴʶ 

ʘʥʘʣʠʟʘ ʪʨʫʜʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʞʥʦ ʙʦʣʝʝ ʪʦʯʥʦ ʦʮʝʥʠʪʴ ʧʦʪʝʥʮʠ-

ʘʣ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʝʟʝʨʚʳ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ, ʚʳʷʚʠʪʴ ʩʣʘʙʳʝ ʠ ʩʠʣʴʥʳʝ ʤʝʩʪʘ ʚ ʪʨʫʜʦʚʳʭ ʦʪʥʦʰʝʥʠʷʭ ʢʦʣ-

ʣʝʢʪʠʚʘ, ʥʘʡʪʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ. 

ɺ ʈʦʩʩʠʠ ʫʧʨʘʚʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʝʡ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʚ ʙʦʣʴ-

ʰʝʡ ʩʪʝʧʝʥʠ ʥʘ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʬʠ-

ʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ. ɿʥʘʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʠ ʚ ʜʦʩʪʠʞʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʝʡ ʮʝʣʝʡ ʧʦ 

ʩʝʡ ʜʝʥʴ ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʩʦʟʥʘʥʦ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʨʳʥʦʯʥʦʡ ʩʠʪʫʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦʝ 

ʠʟʫʯʝʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ (ʢʦʤʤʫʥʠʢʘ-

ʪʠʚʥʦʡ, ʮʝʥʥʦʩʪʥʦʡ, ʤʦʪʠʚʘʮʠʦʥʥʦʡ ʠ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ). ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʩʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʩʢʚʦʟʴ ʛʨʘʥʴ 

ʢʦʨʧʦʨʘʪʠʟʘʮʠʠ ʤʦʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʦʥʠ ʧʨʦʭʦʜʷʪ ʥʘ ʬʦʥʝ ʤʝʞʣʠʯ-

ʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʇʦʵʪʦʤʫ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ (ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ï ʢʦʨʧʦʨʘʪʠʚʥʦʡ) 

ʢʫʣʴʪʫʨʳ, ʤʦʪʠʚʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʩʣʦʚʠʡ 

ʘʜʘʧʪʘʮʠʠ, ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʪʨʫʜʦʤ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʨʘʟʣʠʯ-

ʥʳʭ ʘʩʧʝʢʪʦʚ ʪʨʫʜʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʠ ʦʪʥʦʰʝʥʠʡ [2]. ɺʳʚʝʜʝʥʠʝ 

ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʥʦʚʳʡ ʢʘʯʝʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ ʥʝʤʳʩʣʠʤʦ 

ʙʝʟ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʬʦʥʘ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʝʡ ʩʪʘʣʠ ʧʦʩʪʦʷʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʦʙʫʩʣʦʚ-

ʣʝʥʥʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʟʤʝʥʝʥʠʷʤʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʩʪʘ-

ʣʘ ʯʨʝʟʚʳʯʘʡʥʦ ʜʠʥʘʤʠʯʥʦʡ. ʎʝʣʴ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ï ʥʝ ʪʦʣʴʢʦ 

ʜʦʩʪʠʞʝʥʠʝ ʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʥʦ ʠ ʧʨʦʩʪʦ ʚʳʞʠʚʘʥʠʝ ʥʘ 

ʨʳʥʢʝ. ʀʟʤʝʥʝʥʠʷ ʢʘʩʘʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʧʨʦʜʫʢʮʠʠ ʚʳʚʦʜʠ-

ʤʦʡ ʥʘ ʨʳʥʦʢ, ʠ ʥʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʘʥʝʝ ʥʝʦʩʧʦʨʠ-
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ʤʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʧʨʦʮʚʝʪʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ï ʫʩʪʦʡʯʠʚʘʷ ʦʨʛʘ-

ʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʫʩʪʦʷʚʰʠʝʩʷ ʧʨʦʮʝʩʩʳ ï ʥʳʥʝ ʦʙʦʨʘʯʠ-

ʚʘʶʪʩʷ ʥʝʜʦʩʪʘʪʢʦʤ, ʧʦʩʢʦʣʴʢʫ ʯʝʨʝʩʯʫʨ ʠʥʝʨʮʠʦʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ 

ʨʳʥʢʘ [2].  

ʀʟʫʯʝʥʠʝ ʨʘʙʦʪʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʫʩʣʦʚʠʡ ʠʭ ʪʨʫʜʘ ʷʚʣʷ-

ʝʪʩʷ ʩʣʘʙʳʤ ʟʚʝʥʦʤ ʩʨʝʜʠ ʜʨʫʛʠʭ ʚʦʧʨʦʩʦʚ ʧʨʠ ʘʥʘʣʠʟʝ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʀʥʜʠʢʘʪʦʨʘʤʠ ʫʩʧʝʰʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʦʙʳʯʥʦ ʚʳʩʪʫʧʘʶʪ ʠʪʦʛʦʚʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʨʠ-

ʪʝʨʠʠ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʪ.ʧ. ʅʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ, ʙʝʟ ʢʦʪʦʨʳʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʬʠʨʤʳ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʫʩʧʝʰ-

ʥʦʡ. ʕʪʦ:  

½ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ) ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʫʢʪʫʨ-

ʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʦʪʜʝʣʴʥʳʭ ʨʘʙʦʪʥʠʢʦʚ;  

½ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ ʩʚʦʝʡ ʨʘʙʦʪʦʡ, ʫʩʣʦʚʠʷʤʠ, 
ʦʨʛʘʥʠʟʘʮʠʝʡ ʪʨʫʜʘ ʥʘ ʜʘʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ;  

½ ʪʝʢʫʯʝʩʪʴ ʢʘʜʨʦʚ;  

½ ʩʦʙʣʶʜʝʥʠʝ ʪʨʫʜʦʚʦʡ ʜʠʩʮʠʧʣʠʥʳ;  

½ ʥʘʣʠʯʠʝ ʢʦʥʬʣʠʢʪʦʚ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʦʪʥʦʰʝʥʠʡ;  

½ ʛʦʪʦʚʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ ʢ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ;  

½ ʭʘʨʘʢʪʝʨ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʠ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʩʣʦʞʠʚʰʠʭʩʷ ʚ ʦʨʛʘʥʠʟʘ-

ʮʠʠ [5]. 

ɺʩʝ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʮʝʜʫʨʳ 

ʘʫʜʠʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʝʛʦ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ï ʩʦʮʠʘʣʴʥʳʤ ʘʫʜʠʪʦʤ.  

ʉʦʮʠʘʣʴʥʳʡ ʘʫʜʠʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ï ʵʪʦ ʵʢʩʧʝʨʪʠʟʘ ʩʦʩʪʦʷʥʠʷ 

ʜʝʣ ʚ ʯʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ, ʚʢʣʶʯʘʶʱʘʷ ʩʠʩʪʝʤʫ ʤʝʨʦʧʨʠʷ-

ʪʠʡ ʧʦ ʩʙʦʨʫ ʠʥʬʦʨʤʘʮʠʠ, ʝʸ ʘʥʘʣʠʟʫ ʠ ʦʮʝʥʢʝ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥ-

ʮʠʘʣʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦ - ʪʨʫʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ [1].  

ʉʦʮʠʘʣʴʥʳʡ ʘʫʜʠʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ï ʵʪʦ ʩʠʩʪʝʤʘ ʢʦʥʩʫʣʴʪʘʮʠ-

ʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʠ ʥʝʟʘʚʠʩʠʤʦʡ ʵʢʩʧʝʨʪʠ-

ʟʳ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʥʘʨʷʜʫ ʩ ʬʠʥʘʥʩʦ-

ʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʘʫʜʠʪʦʤ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ: 

½ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ʝʝ ʮʝʣʷʤ 
ʠ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ;  
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½ ʩʦʦʪʚʝʪʩʪʚʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʠ ʩʪʨʫʢʪʫʨ ʫʧʨʘʚ-

ʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʝ;  

½ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʜʨʦʚʦʡ ʨʘʙʦʪʳ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯ, 

ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʧʝʨʩʦʥʘʣʦʤ ʦʨʛʘʥʠʟʘʮʠʠ, ʝʸ ʨʫʢʦʚʦʜʩʪʚʦʤ, ʦʪʜʝʣʴ-

ʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ;  

½ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦ-

ʙʣʝʤ (ʨʠʩʢʦʚ) ʠ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʠʭ ʨʘʟʨʝʰʝʥʠʷ ʠʣʠ ʩʥʠʞʝʥʠʷ ʠʭ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ [3]. 

ɻʣʘʚʥʘʷ ʮʝʣʴ ʩʦʮʠʘʣʴʥʦʛʦ ʘʫʜʠʪʘ ʧʝʨʩʦʥʘʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ï 

ʵʪʦ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʝʨʩʦʥʘʣʘ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʧʨʠʙʳʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʉʦʮʠʘʣʴʥʳʡ ʘʫʜʠʪ ï ʷʚʣʝʥʠʝ ʥʦʚʦʝ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʜʣʷ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʈʦʩʩʠʠ. ʂʘʢ ʣʶʙʦʝ ʥʦʚʰʝʩʪʚʦ, ʩʦʮʠʘʣʴ-

ʥʳʡ ʘʫʜʠʪ ʚʳʟʳʚʘʝʪ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʜʦʚʦʣʴʥʦ ʥʝʦʜʥʦʟʥʘʯʥʫʶ 

ʦʮʝʥʢʫ. ʅʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʢʦʪʦʨʳʡ ʩʪʘʥʦʚʠʪʩʷ 

ʚʩʸ ʩʣʦʞʥʝʝ ʠ ʥʝʩʪʘʙʠʣʴʥʝʝ, ʚʩʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦ-

ʨʳ ʦʩʦʟʥʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʦʚʦʛʦ ʤʳʰʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ 

ʠʜʝʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ çʩʦʮʠʘʣʴʥʦʝ ʠʟʤʝʨʝʥʠʝè. 

ʉʦʮʠʘʣʴʥʳʡ ʘʫʜʠʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ, ʭʘʨʘʢʪʝʨʘ, ʮʝʣʝʡ 

ʠ ʜʨ. ʧʘʨʘʤʝʪʨʦʚ, ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʦʙʲʝʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʳʡ ʘʫʜʠʪ 

ʧʨʦʚʦʜʠʪʩʷ: 

½ ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ (ʥʘ ʫʨʦʚʥʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ); 

½ ʚ ʦʪʨʘʩʣʷʭ; 

½ ʚ ʨʝʛʠʦʥʘʭ; 

½ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ. 

ʇʦ ʨʦʣʠ ʩʦʮʠʘʣʴʥʦʛʦ ʘʫʜʠʪʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʩʦʮʠʦʵʢʦʥʦʤʠʯʝ-

ʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ: 

½ ʚʥʫʪʨʝʥʥʠʡ ʩʦʮʠʘʣʴʥʳʡ ʘʫʜʠʪ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚ-
ʥʦʡ ʯʘʩʪʴʶ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 
ʠʥʬʦʨʤʘʮʠʝʡ ʨʫʢʦʚʦʜʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʪʨʘʩʣʠ, ʨʝʛʠʦʥʘ, ʥʘʮʠʦ-
ʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ; 

½ ʚʥʝʰʥʠʡ ʩʦʮʠʘʣʴʥʳʡ ʘʫʜʠʪ, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪʩʷ ʘʛʝʥʪ-
ʩʪʚʘʤʠ ʩʦʮʠʘʣʴʥʦʛʦ ʘʫʜʠʪʘ, ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʩʦʮʠʦʵʢʦ-
ʥʦʤʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨ-
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ʤʘʮʠʝʡ ʥʝ ʪʦʣʴʢʦ ʨʫʢʦʚʦʜʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʪʨʘʩʣʠ, ʨʝʛʠʦʥʘ, ʥʘ-
ʮʠʦʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʥʦ ʠ ʚʥʝʰʥʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚ ʧʝʨʚʫʶ 
ʦʯʝʨʝʜʴ, ʩʦʮʠʘʣʴʥʳʭ ʧʘʨʪʥʝʨʦʚ. 

ʇʦ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʘʫʜʠʪʘ: 

½ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʩʦʮʠʘʣʴʥʳʡ ʘʫʜʠʪ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʨʘʟ-
ʨʘʙʦʪʢʫ ʧʨʦʛʥʦʟʦʚ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʪʨʘʩʣʠ, 
ʨʝʛʠʦʥʘ; 

½ ʦʧʝʨʘʪʠʚʥʳʡ ʩʦʮʠʘʣʴʥʳʡ ʘʫʜʠʪ, ʧʨʦʚʦʜʠʤʳʡ ʚ ʦʧʨʝʜʝ-
ʣʝʥʥʳʝ ʩʨʦʢʠ; 

½ ʪʝʢʫʱʠʡ ʩʦʮʠʘʣʴʥʳʡ ʘʫʜʠʪ, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪʩʷ ʚ ʧʝʨʠ-
ʦʜ ʧʦʜʚʝʜʝʥʠʷ ʠʪʦʛʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʪʨʘʩʣʠ, ʨʝʛʠʦʥʘ 
ʟʘ ʪʦʪ ʠʣʠ ʠʥʦʡ ʧʝʨʠʦʜ. 

ʇʦ ʩʫʙʲʝʢʪʘʤ ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʩʦʮʠ-
ʘʣʴʥʳʡ ʘʫʜʠʪ ʧʨʦʚʦʜʠʪʩʷ: 

½ ʩʦʚʤʝʩʪʥʦ ʨʫʢʦʚʦʜʩʪʚʦʤ, ʧʨʦʬʩʦʶʟʘʤʠ, ʙʠʟʥʝʩ-
ʩʦʦʙʱʝʩʪʚʦʤ; 

½ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʪʨʘʩʣʝʡ, ʨʝʛʠʦʥʦʚ, ʥʘʮʠʦ-
ʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ; 

½ ʧʨʦʬʩʦʶʟʘʤʠ ʥʘ ʪʝʭ ʞʝ ʫʨʦʚʥʷʭ; 

½ ʙʠʟʥʝʩ-ʩʦʦʙʱʝʩʪʚʦʤ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ; 

½ ʘʛʝʥʪʩʪʚʘʤʠ ʩʦʮʠʘʣʴʥʦʛʦ ʘʫʜʠʪʘ ʧʦ ʧʦʨʫʯʝʥʠʶ ʨʫʢʦʚʦ-
ʜʩʪʚʘ, ʧʨʦʬʩʦʶʟʦʚ, ʙʠʟʥʝʩ-ʩʦʦʙʱʝʩʪʚ. 

ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʧʦʣʥʦʪʝ ʠʟʫʯʘʝʤʳʭ ʚʦʧʨʦʩʦʚ ʩʦʮʠʘʣʴʥʳʡ 
ʘʫʜʠʪ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ: 

½ ʧʦʣʥʳʡ, ʚ ʩʣʫʯʘʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝʡ ʩʦʮʠʦʵʢʦʥʦʤʠʯʝʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʪʨʘʩʣʠ, ʨʝʛʠʦʥʘ, ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʭʦ-
ʟʷʡʩʪʚʘ; 

½ ʣʦʢʘʣʴʥʳʡ, ʢʦʛʜʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʚ ʦʪ-
ʜʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 
ʦʪʨʘʩʣʠ, ʨʝʛʠʦʥʘ, ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ; 

½ ʪʝʤʘʪʠʯʝʩʢʠʡ, ʢʦʛʜʘ ʠʩʩʣʝʜʫʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʙʣʦʢʠ ʩʦ-
ʮʠʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʇʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʚʳʧʦʣʥʷʝʤʳʭ ʧʨʦʮʝʜʫʨ 
ʩʦʮʠʘʣʴʥʳʡ ʘʫʜʠʪ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ: 

½ ʩʦʮʠʘʣʴʥʳʡ ʘʫʜʠʪ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʢʦʛʜʘ ʦʮʝʥʠʚʘʝʪʩʷ ʩʦʦʪ-
ʚʝʪʩʪʚʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ, ʨʝʘʣʠʟʫʝʤʳʭ ʥʘ ʦʙʲʝʢʪʝ ʩʦʮʠʘʣʴ-
ʥʦʛʦ ʘʫʜʠʪʘ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʵʪʘʣʦʥʘʤ ï ʥʦʨʤʘʤ, ʧʨʘʚʠʣʘʤ, ʧʣʘʥʘʤ 
ʠ ʧʨʝʜʧʠʩʘʥʠʷʤ; 
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½ ʩʦʮʠʘʣʴʥʳʡ ʘʫʜʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ï ʠʟʫʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ 
ʜʦʩʪʠʛʥʫʪʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʦ ʠ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʧʨʦʮʝʜʫʨ, ʧʦʩʨʝʜʩʪ-
ʚʦʤ ʢʦʪʦʨʦʛʦ ʦʥʠ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ; ʧʨʦʠʩʭʦʜʠʪ ʦʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪ-
ʚʠʷ ʤʝʪʦʜʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘ ʩʦʮʠʘʣʴʥʦʛʦ ʘʫʜʠʪʘ 
ʝʛʦ ʮʝʣʷʤ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ; 

½ ʩʦʮʠʘʣʴʥʳʡ ʘʫʜʠʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ï ʚʳʷʚʣʝʥʠʝ ʩʪʝʧʝʥʠ 
ʩʦʛʣʘʩʦʚʘʥʠʷ ʩʦʮʠʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʩ ʮʝʣʷʤʠ ʦʙʲʝʢʪʘ ʩʦ-
ʮʠʘʣʴʥʦʛʦ ʘʫʜʠʪʘ, ʝʛʦ ʛʣʦʙʘʣʴʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʷʤʠ, ʘ 
ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʪʝʧʝʥʠ ʩʚʷʟʠ ʩʦʮʠʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ 
ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʪʨʘʩʣʠ, ʨʝʛʠʦʥʘ ʠ ʚʥʝʰʥʠʤʠ ʫʩʣʦ-
ʚʠʷʤʠ. 

ʉʦʮʠʘʣʴʥʳʡ ʘʫʜʠʪ ʤʦʞʝʪ ʙʳʪʴ: 

½ ʦʙʷʟʘʪʝʣʴʥʳʡ; 

½ ʜʦʙʨʦʚʦʣʴʥʳʡ [4]. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʩʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʝ-

ʪʘʣʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨʳ ʩʦʮʠʘʣʴʥʦʛʦ ʘʫʜʠʪʘ ʧʝʨʩʦʥʘʣʘ ʚ ʦʨʛʘʥʠʟʘ-
ʮʠʠ. ʕʪʦ ʜʦʣʞʝʥ ʙʳʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʤʝʭʘʥʠʟʤ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʝʛʦ 
ʩʦʩʪʘʚʣʷʶʱʠʝ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ, ʧʦʩʪʨʦʝʥʥʳʡ ʩ ʫʯʝʪʦʤ ʚʩʝʭ 
ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʲʷʚʣʷʝʪ ʨʳʥʦʢ ʢ ʢʦʥʢʨʝʪʥʦʡ ʦʨʛʘʥʠʟʘ-
ʮʠʠ. ʂʦʨʨʝʢʪʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʠ ʧʨʦʚʝʜʝʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʩʦʮʠʘʣʴ-
ʥʦʛʦ ʘʫʜʠʪʘ ʤʦʞʝʪ ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʤʥʦʛʠʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 
ʩʜʚʠʛʘʤ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʠ ʩʪʨʫʢʪʫʨʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢʠʤ ʢʘʢ:  

½ ʧʨʦʨʘʙʦʪʢʘ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʨʝʛʣʘ-
ʤʝʥʪʘʮʠʠ ʪʨʫʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʧʨʘʚʠʣ, ʠʥʩʪʨʫʢʮʠʡ; 

½ ʫʩʪʘʥʦʚʣʝʥʠʝ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʜʝʷʪʝʣʴ-
ʥʦʩʪʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʝʸ ʮʝʣʷʤʠ ʠ ʥʘʤʝʯʝʥʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠ-
ʪʠʷ; 

½ ʢʘʜʨʦʚʳʝ ʧʝʨʝʩʪʘʥʦʚʢʠ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘ-
ʚʘ ʧʝʨʩʦʥʘʣʘ, ʧʦʜʜʝʨʞʢʘ ʠ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʥ-
ʥʦʚʘʮʠʡ ʧʝʨʩʦʥʘʣʘ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦ-
ʪʠʚʘʮʠʠ ʪʨʫʜʘ ʧʝʨʩʦʥʘʣʘ; 

½ ʟʘʦʩʪʨʝʥʠʝ ʚʥʠʤʘʥʠʷ ʢʘʜʨʦʚʳʭ ʩʣʫʞʙ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ 
ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤʘʭ, ʚʳʷʚʣʝʥʥʳʭ ʧʨʠ ʧʨʦʮʝʜʫʨʝ ʘʫʜʠʪʘ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʘʫʜʠʪʦʨʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘ-
ʥʠʷ ʧʝʨʩʦʥʘʣʘ ʥʘ ʦʜʥʦʪʠʧʥʳʭ ʩʫʙʲʝʢʪʘʭ ʠ ʥʘ ʫʨʦʚʥʝ ʦʪʨʘʩʣʠ ʠʣʠ 
ʨʝʛʠʦʥʘ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʫ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪ-
ʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 
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ʇʨʠʚʣʝʯʝʥʠʝ ʢ ʩʦʮʠʘʣʴʥʦʤʫ ʘʫʜʠʪʫ ʠʥʩʪʠʪʫʪʦʚ ʛʨʘʞʜʘʥʩʢʦ-
ʛʦ ʦʙʱʝʩʪʚʘ ʧʦʟʚʦʣʠʪ ʛʦʩʫʜʘʨʩʪʚʫ ʚʳʩʪʫʧʘʪʴ ʥʝ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦ-
ʣʝʨʘ, ʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʢʘʢ ʢʦʦʨʜʠʥʘʪʦʨʘ ʩʦʮʠʦʵʢʦʥʦʤʠʯʝʩʢʠʭ 
ʦʪʥʦʰʝʥʠʡ ʠ ʪʝʤ ʩʘʤʳʤ ʧʨʠʜʘʪʴ ʙʦʣʝʝ ʛʠʙʢʠʡ ʭʘʨʘʢʪʝʨ ʩʠʩʪʝʤʝ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʪʥʦʰʝʥʠʡ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ [6].  

ʉʦʮʠʘʣʴʥʳʡ ʘʫʜʠʪ ʚ ʈʦʩʩʠʠ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʘʪʴ ʵʬʬʝʢ-
ʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʦʮʠʘʣʴʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʤ 
ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʠʘʣʦʛ ʤʝʞʜʫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʥʘ ʦʩ-
ʥʦʚʝ ʜʦʩʪʦʚʝʨʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦʙʨʦʚʦʣʴʥʦʛʦ, ʥʝʟʘʚʠʩʠʤʦʛʦ ʠ ʦʙʲ-
ʝʢʪʠʚʥʦʛʦ ʘʫʜʠʪʦʨʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʠʤʝʶʱʝʛʦ ʮʝʣʴʶ ʜʦʩʪʠʞʝ-
ʥʠʝ ʢʦʥʩʝʥʩʫʩʘ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʩʦʮʠʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. 
ɽʛʦ ʧʦ ʧʨʘʚʫ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʚʦʝʦʙʨʘʟʥʫʶ ʩʦʮʠʘʣʴʥʫʶ 
ʠʥʥʦʚʘʮʠʶ, ʩʧʦʩʦʙʥʫʶ ʩʦ ʚʨʝʤʝʥʝʤ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʜʝʡʩʪ-
ʚʝʥʥʳʡ ʤʝʭʘʥʠʟʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-
ʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ [6]. 
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ʂʆʄʄʋʅʀʂɸʎʀʆʅʅɸʗ ʇʆʃʀʊʀʂɸ ʂʆʄʇɸʅʀʀ 
 

ʊʫʣʶʩʠʥʘ ɸ.ɺ., ʩʪʫʜ.; 

 ʨʫʢʦʚʦʜʠʪʝʣʴ ʋʣʴʷʥʦʚ ɻ.ɺ., ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʳʥʦʢ ʧʝʨʝʧʦʣʥʝʥ ʪʦʚʘʨʘʤʠ, ʦʙʣʘʜʘʶ-

ʱʠʤʠ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʨʦʠʟʚʦʜʠʪʝ-

ʣʷʤ ʚʩʸ ʯʘʱʝ ʧʨʠʭʦʜʠʪʩʷ ʚʩʪʫʧʘʪʴ ʚ ʦʞʝʩʪʦʯʸʥʥʫʶ ʙʦʨʴʙʫ ʟʘ ʚʥʠ-

ʤʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʣʠʝʥʪʘ. ʂʘʞʜʳʡ ʧʦʪʨʝʙʠʪʝʣʴ ʦʙʣʘʜʘʝʪ ʩʦʙ-

ʩʪʚʝʥʥʳʤ ʚʢʫʩʦʤ, ʚʟʛʣʷʜʦʤ ʥʘ ʪʝ ʠʣʠ ʠʥʳʝ ʚʝʱʠ. ʇʦʵʪʦʤʫ ʧʨʝʜ-

ʧʨʠʷʪʠʶ, ʠʜʫʱʝʤʫ ʚ ʥʦʛʫ ʩʦ ʚʨʝʤʝʥʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʠʩ-

ʢʘʪʴ ʥʦʚʳʝ ʧʫʪʠ ʚʣʠʷʥʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʩʧʨʦʩ.  

ʏʪʦʙʳ ʚʳʠʛʨʘʪʴ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʩʦʟ-

ʜʘʪʴ ʭʦʨʦʰʠʡ ʪʦʚʘʨ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʚʠʛʘʪʴ ʝʛʦ ʥʘ ʨʳʥʦʢ, ʧʨʠ-

ʚʣʝʯʴ ʢ ʥʝʤʫ ʚʥʠʤʘʥʠʝ ʧʦʢʫʧʘʪʝʣʝʡ, ʦʙʝʩʧʝʯʠʪʴ ʣʦʷʣʴʥʦʝ ʦʪʥʦʰʝ-

ʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʤʥʦʛʠʝ ʧʨʠʚʳʯʥʳʝ ʥʘʤ ʪʦʚʘʨʳ 

ʩʣʠʰʢʦʤ ʩʣʦʞʥʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʠʣʠ ʵʪʦʛʦ ʚʦʚʩʝ ʥʝ ʪʨʝʙʫʝʪʩʷ, 

ʩʘʤʳʤ ʛʣʘʚʥʳʤ ʨʳʯʘʛʦʤ ʜʣʷ ʨʦʩʪʘ ʧʨʦʜʘʞ ʦʩʪʘʸʪʩʷ ʵʬʬʝʢʪʠʚʥʘʷ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ.  

ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʩʠʩʪʝʤʝ ʤʘʨʢʝʪʠʥʛʘ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʢʫʨʩ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʨʤʳ, ʢʦʪʦʨʳʡ 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʩ ʩʫʙʲʝʢʪʘʤʠ ʩʠʩʪʝʤʳ ʤʘʨʢʝʪʠʥʛʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʢʦʤʤʫ-

ʥʠʢʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʠ ʢʘʢ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʜʝʣʦʚʳʭ ʧʘʨʪʥʝʨʦʚ, ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʢʣʘʤʥʳʭ ʤʝʭʘ-

ʥʠʟʤʦʚ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʙʳʪʘ ʪʦʚʘʨʘ, ʧʝʨʩʦʥʘʣʴʥʳʝ ʧʨʦʜʘʞʠ ʠ 

ʪ.ʧ. [1]. ɹʘʟʠʩ ʜʘʥʥʦʡ ʧʦʣʠʪʠʢʠ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʤʥʝʥʠʷ. ʀʤʝʥʥʦ ʜʘʥʥʳʡ ʬʘʢʪʦʨ ʦʧʨʝʜʝʣʷʝʪ ʦʪʥʦʰʝʥʠʝ ʧʦʪʨʝʙʠʪʝ-

ʣʷ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʨʦʜʫʢʪʫ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʨʳʥʢʝ. 

ʏʪʦʙʳ ʧʨʦʚʦʜʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ ʧʦʣʠʪʠ-

ʢʫ, ʬʠʨʤʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʮʝʣʝʚʫʶ ʘʫʜʠ-

ʪʦʨʠʶ. ɽʝ ʩʦʩʪʘʚʣʷʶʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʦʢʫʧʘʪʝʣʠ ʪʦʚʘʨʦʚ ʢʦʤʧʘ-

ʥʠʠ, ʪʦ ʝʩʪʴ ʪʦʪ ʮʝʣʝʚʦʡ ʩʝʛʤʝʥʪ, ʢʦʪʦʨʳʡ ʤʳ ʚʳʜʝʣʠʣʠ ʜʣʷ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʥʘʰʝʛʦ ʪʦʚʘʨʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʯʪʦ ʧʨʝ-

ʞʜʝ ʚʩʝʛʦ ʚʘʞʥʦ ʜʣʷ ʜʘʥʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ, ʥʘʧʨʠʤʝʨ, ʢʘʯʝʩʪ-

ʚʦ ʠ ʥʘʜʝʞʥʦʩʪʴ ʠʣʠ ʙʳʩʪʨʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʥʠʟʢʘʷ ʮʝʥʘ ʪʦʚʘʨʘ. 
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ʀʤʝʥʥʦ ʵʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʦʚʘʨʘ ʩʪʦʠʪ ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʥʘʠʙʦʣʝʝ 

ʷʨʢʦ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠ-

ʢʠ ʬʠʨʤʳ ʪʘʢʞʝ ʚʘʞʥʦ ʨʘʟʜʝʣʠʪʴ ʨʳʥʦʢ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʦʧʪʦʚʘʷ ʠ 

ʨʦʟʥʠʯʥʘʷ ʧʨʦʜʘʞʘ. ʂʘʞʜʘʷ ʠʟ ʘʫʜʠʪʦʨʠʡ, ʩ ʢʦʪʦʨʦʡ ʦʨʛʘʥʠʟʘʮʠʷ 

ʩʪʨʝʤʠʪʩʷ ʚʳʩʪʨʦʠʪʴ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʘʟʚʠʪʠʶ 

ʢʦʤʧʘʥʠʠ, ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙʳ ʠ ʤʝʪʦʜʳ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʩʧʝ-

ʮʠʬʠʯʥʳʝ ʪʦʣʴʢʦ ʜʣʷ ʥʝʝ. 

ʆʧʪʦʚʳʝ ʧʨʦʜʘʞʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥ-

ʪʨʘʮʠʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʥ-

ʬʦʨʤʘʮʠʷ ʦ ʪʦʚʘʨʘʭ ʠ ʫʩʣʫʛʘʭ ʟʜʝʩʴ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʙʳʩʪʨʦ. ʂʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦʙ ʦʧʪʦʚʳʭ ʧʦʢʫʧʘʪʝʣʷʭ, ʪʦ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦ ʟʘʢʫʧʢʘʭ ʜʣʷ ʥʫʞʜ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʳʯʥʦ ʧʨʠ-

ʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʯʝʣʦʚʝʢ (ʨʫʢʦʚʦʜʠʪʝʣʴ ʠ ʩʧʝʮʠʘʣʠʩʪ 

ʧʦ ʪʝʭʥʠʢʝ). ʇʨʠ ʵʪʦʤ ʫʯʘʩʪʥʠʢʠ ʨʝʰʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʨʘʟʥʳʝ ʦʙʷ-

ʟʘʥʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʜʭʦʜʷʪ ʢ ʨʝʰʝʥʠʶ ʦ ʟʘʢʫʧʢʝ ʩ 

ʨʘʟʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ [2]. ʇʦʵʪʦʤʫ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʯʠʩʣʘ ʟʘʢʘʟʯʠʢʦʚ ʬʠʨʤʘ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ 

ʧʦʣʠʪʠʢʫ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

¶  ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʦʙʨʘʟʘ ʬʠʨʤʳ ʫ ʨʫʢʦʚʦʜʠʪʝʣʝʡ 
ʧʨʝʜʧʨʠʷʪʠʡ-ʟʘʢʘʟʯʠʢʦʚ; 

¶ ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʠ ʦʟʥʘʢʦʤʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʜʘʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʧʨʦʜʫʢʮʠʝʡ ʬʠʨʤʳ.  

ʉʨʝʜʩʪʚʘʤʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ 

ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʜʠʘ ʨʝʩʫʨʩʳ ʠ ʠʥʳʝ ʢʘʥʘʣʳ ʧʝʨʝʜʘʯʠ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʝʩʧʝʯʠʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʩʦʦʙʱʝʥʠʷ (ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʝ) ʦʪ ʦʪʧʨʘʚʠ-

ʪʝʣʷ (ʢʦʤʤʫʥʠʢʘʪʦʨʘ) ʢ ʧʦʣʫʯʘʪʝʣʶ (ʢʦʤʤʫʥʠʢʘʥʪʫ) [3]. ɺ ʮʝʣʷʭ 

ʫʩʪʘʥʦʚʢʠ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʩʚʷʟʠ ʩ 

ʢʣʠʝʥʪʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʢʘʢ: ʧʨ̫-

ʤʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʘʫʜʠʪʦʨʠʝʡ, ʬʠʨʤʝʥʥʘʷ ʩʫʚʝʥʠʨʥʘʷ ʧʨʦʜʫʢ-

ʮʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʘʨʢʦʚ, ʫʥʠʢʘʣʴʥʘʷ ʫʧʘʢʦʚʢʘ ʪʦʚʘʨʘ, ʫʩʣʫʛʠ ʩʝʨ-

ʚʠʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʦʬʦʨʤʣʝʥʠʝ ʤʝʩʪ ʧʨʦʜʘʞ POS-

ʤʘʪʝʨʠʘʣʘʤʠ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʙʳʪʘ (ʛʠʙʢʘʷ ʧʦʣʠʪʠʢʘ ʩʢʠʜʦʢ, ʙʦ-

ʥʫʩʥʳʝ ʧʨʦʛʨʘʤʤʳ), ʩʪʘʪʴʠ ʚ ʨʘʟʣʠʯʥʳʭ ʙʠʟʥʝʩ-ʠʟʜʘʥʠʷʭ, ʩʧʝʮʠʘ-

ʣʠʟʠʨʦʚʘʥʥʳʭ ʞʫʨʥʘʣʘʭ. 
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 ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʦʯʝʥʴ ʚʘʞʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʘʨ-

ʢʝʪʠʥʛʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʷʚʣʷʝʪʩʷ ʤʘʨʢʝʪʠʥʛ ʚ ʀʥʪʝʨʥʝʪʝ ʠ ʚ ʩʦ-

ʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʚ ʯʘʩʪʥʦʩʪʠ. ʄʘʨʢʝʪʠʥʛ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʚʢʣʶ-

ʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ: 

¶ ʩʦʟʜʘʥʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚ (ʛʨʫʧʧ) ʢʦʤʧʘʥʠʠ. ʊʘʢʠʝ ʩʦʦʙ-

ʱʝʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʘʥʠʷʤ ʩʦʙʠʨʘʪʴ ʥʘ ʩʚʦʠʭ ʧʣʦʱʘʜʢʘʭ ʧʦʪʨʝ-

ʙʠʪʝʣʝʡ ʩʦʙʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʦʪʚʝʯʘʪʴ ʥʘ ʚʩʝ ʠʭ ʚʦʧʨʦʩʳ ʠ 

ʧʦʞʝʣʘʥʠʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʫʚʝʣʠʯʠʚʘʷ ʣʦʷʣʴʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢ 

ʩʚʦʝʤʫ ʪʦʚʘʨʫ;  

¶ ʨʘʙʦʪʘ ʩ ʙʣʦʛʦʩʬʝʨʦʡ (ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 
ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʜʝʡʩʪʚʠʡ). 

ɹʣʦʛʠʥʛ ð ʵʪʦ ʵʬʬʝʢʪʠʚʥʳʡ ʢʘʥʘʣ ʢʦʤʤʫʥʠʢʘʮʠʠ ʢʦʤʧʘʥʠʠ 

ʩʦ ʩʚʦʝʡ ʘʫʜʠʪʦʨʠʝʡ ʠ ʢʣʠʝʥʪʘʤʠ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʙʦʪʳ ʚ ʵʪʦʡ ʩʬʝʨʝ ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʩ ʙʣʦʛʝʨʘʤʠ, ʢʦ-

ʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʵʢʩʧʝʨʪʘʤʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ ʠ ʙʣʘʛʦʜʘʨʷ 

ʵʪʦʤʫ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʝ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʠ ʨʝʰʝʥʠʝ ʦ ʧʦʢʫʧʢʝ;  

¶ ʧʝʨʩʦʥʘʣʴʥʳʡ ʙʨʝʥʜʠʥʛ (ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʧʨʦʚʝʜʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʨʝʘʪʠʚʥʳʭ ʢʦʥʢʫʨʩʦʚ, ʨʘʟʤʝʱʝʥʠʝ ʦʧʨʦ-

ʩʦʚ, ʩʦʟʜʘʥʠʝ ʚʭʦʜʥʳʭ ʩʪʨʘʥʠʮ ʥʘ ʧʨʦʝʢʪʳ ʠ ʪ. ʜ.);  

¶ ʪʘʨʛʝʪʠʥʛ ʠ ʢʦʥʪʝʢʩʪʥʘʷ ʨʝʢʣʘʤʘ (ʜʘʥʥʘʷ ʨʝʢʣʘʤʘ ʚ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘʮʝʣʝʥʘ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ, ʪʘʢ ʢʘʢ ʀʥ-

ʪʝʨʥʝʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʝʢʣʘʤʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʝʜʳʜʫʱʠʭ ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʦʚ). 

ʊʘʢʞʝ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʷʚʣʷʝʪʩʷ ʢʨʘʩʠʚʦ ʦʬʦʨʤʣʝʥʥʳʡ 

ʠ ʨʘʟʚʠʪʳʡ ʩʘʡʪ ʢʦʤʧʘʥʠʠ. ʇʨʦʜʘʞʠ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ 

ʧʦʧʫʣʷʨʥʝʝ, ʪʝʤ ʩʘʤʳʤ ʧʨʝʚʨʘʱʘʷ ʩʘʡʪ ʚ çʣʠʮʦ ʙʨʝʥʜʘè.  

ɼʣʷ ʨʝʢʣʘʤʳ ʩʚʦʠʭ ʫʩʣʫʛ ʩʨʝʜʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ ʢʦʤ-

ʧʘʥʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʨʘʩʩʳʣʢʫ ʨʝʢʣʘʤʥʳʭ 

ʩʦʦʙʱʝʥʠʡ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ. ɺ ʙʘʟʫ ʨʘʩʩʳʣʢʠ ʤʦʛʫʪ ʚʭʦʜʠʪʴ 

ʢʘʢ ʧʦʩʪʦʷʥʥʳʝ ʢʣʠʝʥʪʳ ʢʦʤʧʘʥʠʠ, ʪʘʢ ʠ ʢʦʥʪʘʢʪʳ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʝʝ ʩʦʪʨʫʜʥʠʢʘʤʠ ʧʦʩʣʝ ʧʦʩʝʱʝʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʳʩʪʘʚʦʢ ʠ ʷʨʤʘʨʦʢ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʦʛʦ 

ʩʨʝʜʩʪʚʘ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʧʦʣʠʪʠʢʠ ʙʫʜʝʪ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʝʪʴ ʦʪ 

ʧʦʣʥʦʪʳ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʘʭ ʠ ʧʝʨʠʦ-
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ʜʠʯʝʩʢʦʡ ʦʪʧʨʘʚʢʠ (ʨʘʟ ʚ 2-3 ʤʝʩʷʮʘ) ʠʤ ʧʨʝʜʣʦʞʝʥʠʡ ʦ ʩʦʪʨʫʜʥʠ-

ʯʝʩʪʚʝ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʀʥʪʝʨʥʝʪ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚ-

ʣʷʶʱʝʡ ʯʘʩʪʴʶ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʈʝʢʣʘ-

ʤʘ ʚ ʀʥʪʝʨʥʝʪʝ ʩʪʦʠʪ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ ʨʝʢʣʘʤʘ ʚ ʪʨʘʜʠʮʠʦʥ-

ʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʧʨʠ ʵʪʦʤ ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʢ-

ʣʘʤʥʦʡ ʢʦʤʧʘʥʠʠ ʚ ʀʥʪʝʨʥʝʪʝ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʟʘ 

ʩʯʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ [4]. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʪʝʣʦʩʴ ʙʳ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʜʦʣʞʥʦ ʩʪʘʪʴ ʥʝʧʨʝʨʳʚʥʳʤ ʧʨʦʮʝʩ-

ʩʦʤ, ʩʦʧʫʪʩʪʚʫʶʱʠʤ ʨʘʟʚʠʪʠʶ ʢʦʤʧʘʥʠʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʝʝ ʩʫʱʝʩʪ-

ʚʦʚʘʥʠʷ. ʉ ʨʘʟʚʠʪʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʜʚʠʞʝʥʠʝ ʢʦʤʧʘʥʠʠ 

ʧʝʨʝʩʪʘʣʦ ʪʨʝʙʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ. ʇʨʠ ʵʪʦʤ, 

ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʤʝʨ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʨʦʜʘʚʘʝʤʦʛʦ ʪʦʚʘʨʘ ʠʣʠ ʫʩʣʫʛʠ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʧʦʪʨʝ-

ʙʠʪʝʣʝʡ, ʩʧʦʩʦʙʝʥ ʚʳʚʝʩʪʠ ʢʦʤʧʘʥʠʶ ʥʘ ʥʦʚʳʡ, ʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʧʨʦʜʘʞ. 
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ʍʦʨʝʚʘ ʅ.ʖ., ʩʪʫʜ.; 

 ʨʫʢʦʚʦʜʠʪʝʣʴ ʏʝʨʥʦʚʘ ʆ. ɺ., ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʵʢʦ-

ʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʧʦʧʫʣʷʨʥʳʤ 

ʥʘʫʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʨʘʤʢʘʭ ʨʷʜʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʥʘʫʢ ð 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʫʧʨʘʚʣʝʥʠʷ ʧʝʨ-

ʩʦʥʘʣʦʤ, ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʫʧʨʘʚʣʝʥʠʷ ʟʘʪʨʘʪʘʤʠ ʠ ʧʨʦʮʝʩʩʘ-

ʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʚʩʝ 

ʙʦʣʝʝ ʟʘʤʝʪʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʜʚʠʞʝʥʠʝ ʢ ʥʦʚʦʡ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʎʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʛʣʦ-

ʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʥʠʤʘʝʪ ʠʥʜʠʚʠʜʫʫʤ ð 

ʩʚʦʙʦʜʥʳʡ ʯʝʣʦʚʝʢ ʩ ʚʳʩʦʢʦʡ ʤʦʪʠʚʘʮʠʝʡ ʢ ʪʚʦʨʯʝʩʪʚʫ [1]. ɽʛʦ 

ʟʥʘʥʠʷ ʠ ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʩʪʘʥʦʚʷʪʩʷ ʛʣʘʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʶʙʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʙʝʟ ʢʦʪʦʨʳʭ ʪʝʭ-

ʥʠʯʝʩʢʠʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʧʦʩʣʝʜʥʝʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʥʝʜʦʩʪʠʞʠʤʦʡ ʟʘʜʘʯʝʡ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ ʩʨʝʜʩʪʚ, 

ʠʥʚʝʩʪʠʨʦʚʘʥʥʳʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʶ 

[2]. ʀ ʟʜʝʩʴ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚʳʭʦʜʠʪ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ. 

ʄʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʙʦʪʘʭ, 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʝʨʝʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʩʣʝʜʫʶʱʠʤʠ ʧʦʢʦʣʝʥʠʷʤʠ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʦʜʥʠʤʘʶʪ ʥʦʚʳʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʩ-

ʤʳʩʣʝʥʠʝʤ ʬʝʥʦʤʝʥʘ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ. ʇʨʠʯʠʥʘ ʵʪʦʤʫ ð

ʨʘʟʚʠʪʠʝ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʙʠʟʥʝʩ-ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʥʦʚʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʠ ʪ.ʧ. ʇʦʵʪʦʤʫ ʥʘ ʩʝʛʦ-

ʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʦʙʭʦʜʠʤ ʢʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʜʦʧʦʣʥʝʥʠʝ ʤʥʦ-

ʛʠʭ ʢʦʥʮʝʧʮʠʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ [3]. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʜʭʦʜʦʚ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʢ ʠʟʫʯʝʥʠʶ ʪʝʨʤʠʥʘ çʢʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫ-

ʨʘè. ʆʜʥʘʢʦ ʦʥʠ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ, ʩʚʠʜʝʪʝʣʴʩʪ-
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ʚʫʶʱʠʝ ʦ ʩʣʦʞʥʦʩʪʠ ʠ ʤʥʦʛʦʛʨʘʥʥʦʩʪʠ ʬʝʥʦʤʝʥʘ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʢʫʣʴʪʫʨʳ. 

ʊʘʢ, ʕʜʛʘʨʜ ʐʝʡʥ ʩʯʠʪʘʝʪ, ʯʪʦ çʢʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ ð  

ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʣʣʝʢʪʠʚʥʳʭ ʙʘʟʦʚʳʭ ʧʨʘʚʠʣ, ʠʟʦʙʨʝʪʝʥʥʳʭ, 

ʦʪʢʨʳʪʳʭ ʠʣʠ ʚʳʨʘʙʦʪʘʥʥʳʭ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʫʧʧʦʡ ʣʶʜʝʡ ʧʦ ʤʝʨʝ 

ʪʦʛʦ, ʢʘʢ ʦʥʘ ʫʯʠʣʘʩʴ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʘʜʘʧʪʘʮʠʝʡ ʢ 

ʚʥʝʰʥʝʡ ʩʨʝʜʝ ʠ ʚʥʫʪʨʝʥʥʝʡ ʠʥʪʝʛʨʘʮʠʝʡ, ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʦʩʪʘ-

ʪʦʯʥʦ ʭʦʨʦʰʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʯʠʪʘʪʴʩʷ ʮʝʥʥʳʤʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʦʚʳʭ ʯʣʝʥʦʚ ʛʨʫʧʧʳ ʩʣʝʜʫʝʪ ʦʙʫʯʘʪʴ ʵʪʠʤ ʧʨʘʚʠʣʘʤ ʢʘʢ ʝʜʠʥʩʪ-

ʚʝʥʥʦ ʧʨʘʚʠʣʴʥʦʤʫ ʩʧʦʩʦʙʫ ʧʦʩʪʠʛʘʪʴ ʯʪʦ-ʣʠʙʦ, ʜʫʤʘʪʴ ʠ ʯʫʚʩʪʚʦ-

ʚʘʪʴ ʚ ʩʠʪʫʘʮʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʰʝʥʠʝʤ ʧʦʜʦʙʥʳʭ ʧʨʦʙʣʝʤè [4]. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʘʚʪʦʨʦʤ ʢʘʢ ʫʧʨʘʚʣʷʝʤʳʡ ʬʘʢʪʦʨ, ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʡ ʠ ʠʩʧʦʣʴ-

ʟʫʝʤʳʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʣʷ ʩʧʣʦʯʝʥʠʷ ʢʦʣʣʝʢʪʠʚʘ, ʧʦʚʳʰʝʥʠʷ 

ʤʦʪʠʚʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ. 

ʉʦʛʣʘʩʥʦ ʢʦʥʮʝʧʮʠʠ, ʚʳʩʪʨʦʝʥʥʦʡ ʄ. ʄʝʩʢʦʥ, ʄ. ɸʣʴʙʝʨʪ, 

ʌ. ʍʝʜʦʫʨʠ, ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ ð ʵʪʦ çʧʨʝʦʙʣʘʜʘʶʱʠʝ ʥʨʘ-

ʚʳ, ʦʙʳʯʘʠ ʠ ʦʞʠʜʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠè [5]. ɿʜʝʩʴ ʢʦʨʧʦʨʘʪʠʚʥʘʷ 

ʢʫʣʴʪʫʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʥʘʙʦʨ ʟʥʘʯʝʥʠʡ, ʫʩʪʘʥʦʚʦʢ, ʨʠʪʫʘ-

ʣʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʢʫʣʴʪʫʨʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʝʝ 

ʠʩʪʦʨʠʝʡ. ʊʘʢʘʷ ʫʩʪʘʥʦʚʢʘ ʠʩʢʣʶʯʘʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʧʨʷʤʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ.  

ʉʝʛʦʜʥʷ ʧʦʜ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʦʡ ʧʦʥʠʤʘʝʪʩʷ ʩʠʩʪʝʤʘ 

ʩʣʦʞʠʚʰʠʭʩʷ ʦʙʱʠʭ ʪʨʘʜʠʮʠʡ, ʮʝʥʥʦʩʪʝʡ, ʥʦʨʤ, ʩʠʤʚʦʣʦʚ, ʫʙʝʞ-

ʜʝʥʠʡ; ʬʦʨʤʘʣʴʥʳʭ ʠ ʥʝʬʦʨʤʘʣʴʥʳʭ ʧʨʘʚʠʣ ʧʦʚʝʜʝʥʠʷ ʘʜʤʠʥʠʩʪ-

ʨʘʮʠʠ ʠ ʧʝʨʩʦʥʘʣʘ ʢʦʤʧʘʥʠʠ ʢʘʢ ʚʥʫʪʨʠ (ʤʝʞʜʫ ʨʘʙʦʪʥʠʢʘʤʠ, ʦʪ-

ʜʝʣʘʤʠ ʠ ʬʠʣʠʘʣʘʤʠ), ʪʘʢ ʠ ʚʦ ʚʥʝʰʥʝʤ ʤʠʨʝ (ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʧʘʨʪ-

ʥʝʨʘʤʠ); ʚʳʜʝʨʞʘʚʰʘʷ ʠʩʧʳʪʘʥʠʝ ʚʨʝʤʝʥʝʤ; ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ; ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʟʘ-

ʜʘʥʥʦʤ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ, HR ʠʣʠ ʪʦʧ-ʤʝʥʝʜʞʝʨʘʤʠ; ʦʪʨʘʞʘʶʱʘʷ 

ʦʙʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʠʪʠʢʠ ʬʠʨʤʳ [6]. 

ʂʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ ʚʳʧʦʣʥʷʝʪ ʨʷʜ ʚʘʞʥʝʡʰʠʭ ʬʫʥʢ-

ʮʠʡ, ʢʦʪʦʨʳʝ ʠ ʦʧʨʝʜʝʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘ-

ʥʠʠ. ʕʪʦ ʠʤʠʜʞʝʚʘʷ ʠ ʤʦʪʠʚʘʮʠʦʥʥʘʷ, ʚʦʚʣʝʢʘʶʱʘʷ ʠ ʠʜʝʥʪʠʬʠ-

ʮʠʨʫʶʱʘʷ, ʘʜʘʧʪʠʚʥʘʷ, ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ, ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʘʷ, ʤʘʨ-

ʢʝʪʠʥʛʦʚʘʷ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ.  
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 ʊʘʢ, ʫʩʧʝʰʥʦ ʚʳʙʨʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʚ ʨʘʟʚʠʪʠʠ ʢʦʨʧʦʨʘʪʠʚ-

ʥʦʡ ʢʫʣʴʪʫʨʳ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʤ ʠʤʠʜʞʝ ʢʦʤʧʘ-

ʥʠʠ ʠ ʝʝ ʧʨʦʜʫʢʮʠʠ ʩʨʝʜʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʜʝʣʦʚʳʭ ʧʘʨʪʥʝʨʦʚ ʠ ʦʙ-

ʱʝʩʪʚʝʥʥʦʩʪʠ, ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʨʝʧʫʪʘʮʠʠ ʢʦʤʧʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ 

ʨʘʙʦʪʦʜʘʪʝʣʷ, ʧʦʚʳʰʘʝʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʠ 

ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʝʝ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʥʠʷ.   

ʈʝʟʫʣʴʪʘʪ ʨʝʘʣʠʟʘʮʠʠ ʤʦʪʠʚʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʢʫʣʴʪʫʨʳ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʪʝʧʝʥʠ ʣʦʷʣʴʥʦʩʪʠ ʠ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʚ ʨʘʤʢʘʭ ʦʨʛʘ-

ʥʠʟʘʮʠʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʦʚʝʜʝʥʠʝ 

ʨʦʪʘʮʠʠ ʧʝʨʩʦʥʘʣʘ, ʥʘʣʠʯʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʚʦʟʥʘʛʨʘʞʜʝʥʠʡ ʠ 

ʢʦʤʧʝʥʩʘʮʠʡ, ʚʳʩʪʨʦʝʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʦʙʝʩʧʝʯʝʥʠʝ ʣʝʛ-

ʢʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʨʦʟʨʘʯʥʦʡ ʠ ʦʙʲʝʢʪʠʚ-

ʥʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ, ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʣʠʤʘʪ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʦʨʛʘʥʠʟʘʮʠʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʠ 

ʶʨʠʜʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʩʦʪʨʫʜʥʠʢʦʚ ð ʚʩʝ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʤʦʪʠʚʠ-

ʨʫʶʱʠʤ ʬʘʢʪʦʨʘʤ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʣʠʯʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʧʝʨʩʦʥʘʣʘ, ʨʘʩʢʨʳʪʠʶ ʝʛʦ 

ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠʚʣʝʯʝʥʠʷ 

ʥʦʚʳʭ ʠ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʜʝʡʩʪʚʫʶʱʠʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʨʝʜʦʧʨʝʜʝʣʷʷ ʫʩʧʝʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʚʳʞʠʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʚ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 

ɺ ʨʘʤʢʘʭ ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴ-

ʪʫʨʘ ʧʦʤʦʛʘʝʪ ʨʘʙʦʪʥʠʢʫ ʩʬʦʨʤʠʨʦʚʘʪʴ ʯʫʚʩʪʚʦ ʛʦʨʜʦʩʪʠ ʟʘ ʩʚʦʶ 

ʦʨʛʘʥʠʟʘʮʠʶ, ʦʩʦʟʥʘʪʴ ʩʚʦʶ ʧʨʠʯʘʩʪʥʦʩʪʴ ʢ ʥʝʡ, ʠʩʧʳʪʘʪʴ ʯʫʚʩʪʚʦ 

ʥʫʞʥʦʩʪʠ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ; ʧʦʤʦʛʘʝʪ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʞʝʣʘʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʣʫʯʰʠʤ ʧʨʠʤʝʨʘʤ ʠ ʧʨʘʢʪʠʢʘʤ, ʩʪʨʝʤʠʪʴʩʷ ʧʦʜ-

ʨʘʞʘʪʴ ʠʤ ʠ ʧʝʨʝʥʠʤʘʪʴ ʠʭ ʦʧʳʪ.  
ʌʦʨʤʠʨʫʝʤʦʝ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʩʦʩʪʦʷ-

ʥʠʝ ʦʩʦʟʥʘʥʥʦʩʪʠ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ, ʟʘʜʘʯ, ʮʝʣʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟ-
ʚʠʪʠʷ, ʩʦʟʜʘʝʪ ʫ ʨʘʙʦʪʥʠʢʘ ʦʱʫʱʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ, ʧʦʥʷʪʥʦʩʪʠ ʠ 
ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ, ʯʫʚʩʪʚʦ ʫʚʝʨʝʥʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʥʠʤʘʥʠʝ 
ʧʝʨʩʦʥʘʣʦʤ ʟʥʘʯʠʤʦʩʪʠ ʩʚʦʝʡ ʨʦʣʠ, ʩʚʦʝʛʦ ʚʢʣʘʜʘ ʠ ʣʠʯʥʦʡ ʦʪʚʝʪ-
ʩʪʚʝʥʥʦʩʪʠ ʟʘ ʦʙʱʠʡ ʧʨʦʜʫʢʪ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʚʦʜʠʪ ʢ 
ʩʪʨʝʤʣʝʥʠʶ ʜʦʙʨʦʩʦʚʝʩʪʥʦ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʷ-
ʟʘʥʥʦʩʪʠ, ʢ ʨʦʩʪʫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʚʳ-
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ʧʫʩʢʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ, ʧʨʦʙʫʞʜʘʝʪ ʪʚʦʨʯʝʩʢʠʡ ʥʘʩʪʨʦʡ, ʧʦʙʫʞʜʘʝʪ 
ʢ ʥʘʭʦʞʜʝʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʚʦʝʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ. ɺʩʝ ʵʪʦ ʩʦʟʜʘʝʪ ʘʪʤʦʩʬʝʨʫ ʫʚʣʝʯʝʥʥʦʩʪʠ ʩʚʦʠʤ ʪʨʫʜʦʤ. 
ʋʩʧʝʰʥʦʩʪʴ ʨʘʙʦʪʥʠʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 
ʫʩʧʝʰʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ. 

ʋʧʨʘʚʣʝʥʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʧʨʦʷʚʣʷ-
ʝʪʩʷ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨ-
ʩʦʥʘʣʦʤ ʥʘ ʦʩʥʦʚʝ ʥʦʚʳʭ ʧʝʨʩʦʥʘʣ-ʪʝʭʥʦʣʦʛʠʡ, ʚ ʧʦʩʪʦʷʥʥʦʡ 
ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʢʘʜʨʦʚ ʠ ʨʘʟʚʠʪʠʠ ʝʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʚ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝ-
ʮʠʘʣʠʩʪʦʚ ʠ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʦ ʤʥʦʛʦʤ ʜʨʫʛʦʤ. ɺʩʝ ʵʪʦ ʧʦʤʦʛʘʝʪ ʦʨʛʘʥʠʟʘ-
ʮʠʠ ʧʝʨʝʡʪʠ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʩʠʩʪʝʤʘʤ ʫʧʨʘʚʣʝʥʠʷ, ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ 
ʩʝʛʦʜʥʷʰʥʝʛʦ ʨʳʥʢʘ.  

ɸʜʘʧʪʠʚʥʘʷ ʬʫʥʢʮʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 
ʧʨʦʮʝʩʩʝ ʘʜʘʧʪʘʮʠʠ ʚʥʦʚʴ ʧʨʠʥʷʪʳʭ ʥʘ ʨʘʙʦʪʫ ʩʦʪʨʫʜʥʠʢʦʚ. ʈʝʘʣʠ-
ʟʫʷ ʦʙʱʠʝ ʩʪʘʥʜʘʨʪʳ ʧʦʚʝʜʝʥʠʷ, ʥʦʨʤʳ ʚʦʩʧʠʪʘʥʠʷ, ʦʙʨʷʜʳ ʠ ʨʠ-
ʪʫʘʣʳ, ʘʜʘʧʪʠʚʥʘʷ ʬʫʥʢʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʣʝʛʯʝʥʠʶ ʠ ʫʩʢʦʨʝʥʠʶ 
ʧʨʦʮʝʩʩʘ ʚʩʪʫʧʣʝʥʠʷ ʥʦʚʠʯʢʦʚ ʚ ʜʦʣʞʥʦʩʪʴ. 

ʇʦʜ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʝʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫ-
ʨ  rʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʪʘʢʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʦʨʤ, ʧʨʘʚʠʣ, ʦʙʳʯʘʝʚ ʠ 
ʪʨʘʜʠʮʠʡ, ʟʘʜʘʚʘʝʤʳʭ ʠʣʠ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʤʝʥʝʜʞʤʝʥʪʦʤ, ʢʦʪʦʨʘʷ 
ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʙʳʩʪʨʦʠʟ-
ʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ ʙʠʟʥʝʩ-ʩʨʝʜʳ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʚ 
ʧʨʘʢʪʠʢʫ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʦʚʳʭ ʧʨʠʝʤʦʚ ʨʘʙʦʪʳ ʠʣʠ ʩʪʝʨʝʦʪʠʧʦʚ 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʊʘʢʘʷ ʧʦʟʠʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦʤʫ, ʯʪʦ 
ʬʠʨʤʘ ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʠʝ ʧʦʟʠʮʠʠ ʚ ʦʪʨʘʩʣʠ, ʚʳʩʪʘʠʚʘʝʪ ʚ ʞʝʩʪʢʦʡ 
ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ. ʈʝʘʣʠʟʘʮʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʧʨʝʜʧʦ-
ʣʘʛʘʝʪ ʧʦʩʪʦʷʥʥʳʡ ʧʦʠʩʢ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʘʢ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʪʘʢ 
ʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʚ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ [7]. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ, ʧʨʝʚʨʘʱʝʥʠʝ ʝʝ 
ʚ ʤʦʱʥʦʝ ʧʦʙʫʞʜʘʶʱʝʝ ʠ ʦʙʲʝʜʠʥʷʶʱʝʝ ʥʘʯʘʣʦ, ʤʦʞʝʪ ʩʪʘʪʴ ʦʜ-
ʥʠʤ ʠʟ ʨʳʯʘʛʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʵʪʦʤʫ ʤʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʨʘʩʩʤʘʪ-
ʨʠʚʘʶʪ ʝʝ, ʢʘʢ ʤʦʱʥʳʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ, ʧʦʟʚʦʣʷʶʱʠʡ 
ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʚʩʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠ ʦʪʜʝʣʴʥʳʭ ʣʠʮ ʥʘ ʦʙʱʠʝ ʮʝʣʠ, 
ʤʦʙʠʣʠʟʦʚʘʪʴ ʠʥʠʮʠʘʪʠʚʫ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʝ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ [8]. 
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ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʢʫʣʴʪʫʨʫ 
ʢʦʤʧʘʥʠʠ çɸʩʢʦʥʘè ð ʣʠʜʝʨʘ ʠʥʜʫʩʪʨʠʠ ʪʦʚʘʨʦʚ ʜʣʷ ʟʜʦʨʦʚʦʛʦ ʩʥʘ 
ʚ ʈʦʩʩʠʠ, ʢʨʫʧʥʝʡʰʝʡ ʬʘʙʨʠʢʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ 
ʤʘʪʨʘʩʦʚ ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ, ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ð 
ʜʦʥʝʩʪʠ ʟʥʘʥʠʝ ʦʙ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʚʘʞʥʦʩʪʠ ʩʥʘ ʜʣʷ ʟʜʦʨʦʚʦʡ ʠ 
ʧʦʣʥʦʮʝʥʥʦʡ ʞʠʟʥʠ ʜʦ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʯʴʠ ʮʝʥʥʦʩʪʠ ð ʟʘʙʦʪʘ ʦ 
ʯʝʣʦʚʝʢʝ, ʣʠʜʝʨʩʪʚʦ, ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʴ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʯʝʩʪʥʦʩʪʴ ʠ 
ʦʪʢʨʳʪʦʩʪʴ,  ʥʝ ʪʦʣʴʢʦ ʧʨʦʧʠʪʘʣʠ ʚʥʫʪʨʝʥʥʶʶ ʘʪʤʦʩʬʝʨʫ ʢʦʤʧʘ-
ʥʠʠ, ʥʦ ʠ ʘʢʪʠʚʥʦ ʪʨʘʥʩʣʠʨʫʶʪʩʷ ʚʦ ʚʥʝʰʥʠʡ ʤʠʨ, ʩʧʦʩʦʙʩʪʚʫʷ ʧʨʦ-
ʮʚʝʪʘʥʠʶ ʢʦʤʧʘʥʠʠ.  

ʊʘʢ, ʚ ʨʘʤʢʘʭ ʠʤʠʜʞʝʚʦʡ ʬʫʥʢʮʠʠ, ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ 
ʢʦʤʧʘʥʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʫʛ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʦʢʘʟʳʚʘʝʪ ʧʦʤʦʱʴ 
ʚ ʧʨʦʚʝʜʝʥʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʦʜʩʢʠʭ ʠ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʩʧʦʨʪʠʚʥʳʭ 
ʤʝʨʦʧʨʠʷʪʠʡ, ʩʦʟʜʘʝʪ ʚʝʣʦʜʦʨʦʞʢʠ, ʩʦʚʨʝʤʝʥʥʳʝ ʜʝʪʩʢʠʝ ʧʣʦʱʘʜʢʠ 

ʝʚʨʦʧʝʡʩʢʦʛʦ ʫʨʦʚʥʷ, ʨʘʟʚʠʚʘʷ ʠ ʧʦʜʜʝʨʞʠʚʘʷ ʩʪʨʝʤʣʝʥʠʝ ʥʘʩʝʣʝʥʠʷ 

ʟʘʥʠʤʘʪʴʩʷ ʩʧʦʨʪʦʤ.  ʂʦʤʧʘʥʠʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʝ, 
ʩʦʮʠʘʣʴʥʳʝ, ʢʫʣʴʪʫʨʥʳʝ ʠ ʠʥʳʝ ʦʙʱʝʩʪʚʝʥʥʦ ʧʦʣʝʟʥʳʝ ʠʥʠʮʠʘʪʠ-
ʚʳ, ʩʦʟʜʘʚʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʠʤʠʜʞ ʥʝ ʪʦʣʴʢʦ ʢʦʤʧʘʥʠʠ, ʥʦ ʠ ʝʝ 
ʧʨʦʜʫʢʮʠʠ ʩʨʝʜʠ ʧʦʪʨʝʙʠʪʝʣʝʡ; ʧʦʚʳʰʘʝʪ ʫʟʥʘʚʘʝʤʦʩʪʴ ʙʨʝʥʜʘ, 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʤʝʨʯʝʩʢʠʡ ʫʩʧʝʭ ʪʝʤ, ʯʪʦ ʧʨʠʚʣʝʢʘʝʪ ʧʦʣʦʞʠʪʝʣʴ-
ʥʦ ʥʘʩʪʨʦʝʥʥʫʶ ʘʫʜʠʪʦʨʠʶ, ʛʦʪʦʚʫʶ ʧʨʠʦʙʨʝʪʘʪʴ ʪʦʚʘʨʳ, ʘ ʪʘʢʞʝ 
ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʜʨʳ. 

ʄʦʪʠʚʠʨʫʶʱʘʷ ʬʫʥʢʮʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʧʨʦʷʚʣʷʝʪ-
ʩʷ ʚ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʤʦʤ ʚʥʫʪʨʝʥʥʝʤ ʦʙʫʯʝʥʠʠ, ʚ ʦʨʛʘʥʠʟʘʮʠʠ 
ʚʳʝʟʜʥʳʭ ʪʨʝʥʠʥʛʦʚ ʠ ʩʝʤʠʥʘʨʦʚ, ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʩʦʮ. ʧʘʢʝʪʘ ʢʘ-
ʞʜʦʤʫ ʩʦʪʨʫʜʥʠʢʫ, ʚ ʙʝʩʧʣʘʪʥʦʤ ʧʨʠʢʨʝʧʣʝʥʠʠ ʨʘʙʦʪʥʠʢʦʚ ʢ ʧʨʦ-
ʛʨʘʤʤʘʤ ʛʦʜʦʚʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʤ 
ʤʝʜʠʮʠʥʩʢʦʤ ʮʝʥʪʨʝ. 

ɼʣ̫ ʨʘʟʚʠʪʠʷ ʠ ʚʦʚʣʝʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʞʠʟʥʴ ʢʦʤʧʘʥʠʠ ʙʳ-
ʣʠ ʟʘʧʫʱʝʥʳ ʥʦʚʳʝ ʧʨʦʛʨʘʤʤʳ: çʇʨʦʛʨʘʤʤʘ çʊʀʈè: ʪʚʦʷ ʠʜʝʷ ʨʘʙʦ-
ʪʘʝʪ!è, ʜʘʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʞʜʦʤʫ ʩʦʪʨʫʜʥʠʢʫ ʧʨʝʜʣʦʞʠʪʴ ʨʘʮʠʦ-
ʥʘʣʠʟʘʪʦʨʩʢʫʶ ʠʜʝʶ ʜʣʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʣʶʙʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 
ʢʦʤʧʘʥʠʠ; çʇʨʦʛʨʘʤʤʘ çʆʙʨʘʪʥʘʷ ʩʚʷʟʴè: ʨʘʟʛʦʚʦʨ ʧʦ ʜʫʰʘʤè, ʧʦʜ-
ʨʘʟʫʤʝʚʘʶʱʘʷ ʦʨʛʘʥʠʟʘʮʠʶ ʣʠʯʥʳʭ ʚʩʪʨʝʯ ʤʝʞʜʫ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʠ 
ʧʦʜʯʠʥʝʥʥʳʤʠ ʩ ʮʝʣʴʶ ʘʢʪʫʘʣʠʟʠʨʦʚʘʪʴ ʧʝʨʝʯʝʥʴ ʟʘʜʘʯ ʢʘʞʜʦʛʦ ʩʦ-
ʪʨʫʜʥʠʢʘ, ʧʦʜʜʝʨʞʘʪʴ ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʮʝʣʠ ʠ ʮʝʥʥʦ-
ʩʪʠ, ʧʦʚʳʩʠʪʴ ʩʘʤʦʦʮʝʥʢʫ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʳʝ ʧʨʦ-
ʙʣʝʤʳ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʠ ʩʦʚʤʝʩʪʥʦ ʨʝʰʠʪʴ ʚʦʟʥʠʢʰʠʝ ʪʨʫʜʥʦʩʪʠ.  
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ʜʳè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï https://studme.org/ ʈʝʞʠʤ ʜʦʩʪʫʧʘ (ʜʘ-

ʪʘ ʦʙʨʘʱʝʥʠʷ 01.04. 2021) 

8. ʐʠʰʢʦʚʘ, ɻ.ɸ. ʂʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʫʧʨʘʚ-

ʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʝʡè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 

https://cyberleninka.ru/ ʈʝʞʠʤ ʜʦʩʪʫʧʘ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 01.04. 2021) 

 

 

https://cyberleninka.ru/
https://pandia.ru/
https://www.dissercat.com/
https://cyberleninka.ru/
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ʉʆɺʈɽʄɽʅʅʓɽ ʉʀʉʊɽʄʓ ʍʈɸʅɽʅʀʗ ɿʅɸʅʀʁ 
 

ʐʝʨʝʤʝʪʘ ɸ.ʖ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ  ʄʘʩʣʦʚʘ ɸ.ɺ., ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʘʥʠʠ ʚʩʸ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʤʝʥʝʜʞʤʝʥʪ 

ʟʥʘʥʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʚʦʝʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. ʉʘʤ ʪʝʨʤʠʥ çʋʧʨʘʚ-

ʣʝʥʠʝ ʟʥʘʥʠʷʤʠè ʧʦʷʚʠʣʩʷ ʜʚʘʜʮʘʪʴ ʣʝʪ ʥʘʟʘʜ ʠ ʪʝʧʝʨʴ ʚ ʥʝʛʦ ʚʭʦ-

ʜʷʪ ʪʘʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʘʢ: ʇʨʠʦʙʨʝʪʝʥʠʝ ʟʥʘʥʠʡ; ʋʩʚʦʝʥʠʝ ʟʥʘʥʠʡ; 

ʧʝʨʝʜʘʯʘ ʟʥʘʥʠʡ. 

ɼʣʷ ʙʦʣʴʰʝʛʦ ʫʜʦʙʩʪʚʘ ʚ ʫʩʚʦʝʥʠʠ ʠ ʧʝʨʝʜʘʯʝ ʟʥʘʥʠʡ ʩʦʟʜʘ-

ʶʪʩʷ ʙʘʟʳ ʟʥʘʥʠʡ ʢʦʤʧʘʥʠʠ. ɹʘʟʘ ʟʥʘʥʠʡ ï ʵʪʦ ʪʘʢʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, 

ʩʦʜʝʨʞʘʱʘʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʯʝʣʦʚʝʯʝʩʢʦʤ ʦʧʳʪʝ ʠ ʟʥʘʥʠʷʭ ʚ ʦʧʨʝ-

ʜʝʣʝʥʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ. ʉʦʚʨʝʤʝʥʥʳʝ ʙʘʟʳ ʟʥʘʥʠʡ ʭʨʘʥʷʪ-

ʩʷ ʚ ʩʝʪʠ, ʢʘʢ ʚ ʀʥʪʝʨʥʝʪʝ, ʷʚʣʷʷʩʴ ʦʙʱʝʜʦʩʪʫʧʥʳʤʠ, ʪʘʢ ʠ ʚ ʚʥʫʪ-

ʨʝʥʥʠʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʷʭ, ʛʜʝ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʝ ʠʤʝʶʪ ʣʠʰʴ 

ʩʦʪʨʫʜʥʠʢʠ ʩʠʩʪʝʤʳ. ʍʨʘʥʝʥʠʝ ʟʥʘʥʠʡ ʢʦʤʧʘʥʠʠ ʚ ʩʝʪʠ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʙʦʣʴʰʫʶ ʜʦʩʪʫʧʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ ʠʟ ʨʘʙʦʪʥʠʢʦʚ ʤʦ-

ʞʝʪ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʥʝʛʦ ʟʥʘʥʠʷ ʩʦ ʩʚʦʝʛʦ ʨʘʙʦʯʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʫʶ ʥʘʜʝʞʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʦʩʫʱʝʩʪʚʣʝ-

ʥʠʝ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʚ ʩʝʪʠ ʤʦʞʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ. 

ʉʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʟʥʘʥʠʡ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʦʤʧʘʥʠʶ 

ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʳʤ ʜʦʩʪʫʧʦʤ ʠ ʧʦʠʩʢʦʤ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ, ʘ 

ʪʘʢʞʝ ʧʦʤʦʛʘʪʴ ʩ ʦʬʦʨʤʣʝʥʠʝʤ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʧʫʪʝʤ ʧʨʝ-

ʜʦʩʪʘʚʣʝʥʠʷ ʫʜʦʙʥʦʛʦ ʚʚʦʜʘ ʪʝʢʩʪʘ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʟʥʘ-

ʥʠʡ. ʀʭ ʛʣʘʚʥʘʷ ʮʝʣʴ ï ʦʙʝʩʧʝʯʠʪʴ ʣʝʛʢʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʟʥʘʥʠʡ ʚ 

ʩʠʩʪʝʤʝ, ʥʘʜʝʞʥʦʝ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʦʠʩʢ 

ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʝ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʚ ʪʘʙʣʠʮʝ 1 ʙʫʜʝʪ ʧʨʠʚʝʜʝʥʦ 

ʢʨʘʪʢʦʝ ʩʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʩʠʩʪʝʤ. 

Confluence. 

Confluence ʷʚʣʷʝʪʩʷ ʚʠʢʠ-ʩʠʩʪʝʤʦʡ, ʥʘʧʠʩʘʥʥʦʡ ʥʘ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Java, ʘʚʩʪʨʠʡʩʢʦʡ ʢʦʤʧʘʥʠʝʡ Atlassian. 

ɼʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʤʝʝʪ ʜʚʘ ʩʧʦʩʦʙʘ ʠʥʪʝ-

ʛʨʘʮʠʠ: 
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¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʨʚʝʨʦʚ ʢʦʤʧʘʥʠʠ Atlassian; 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʣʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʨʝʜʦʡ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʩʠʩʪʝʤʝ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʜʘʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʤʝʝʪ ʝʱʝ ʠ ʥʝʩʢʦʣʴʢʦ 

ʪʘʨʠʬʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʙʝʩʧʣʘʪʥʳʡ ʜʣʷ ʢʦʤʧʘʥʠʡ ʩ ʯʠʩʣʦʤ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ ʤʝʥʝʝ 10 ʯʝʣʦʚʝʢ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʠʤʫʱʝʩʪʚ ʇʆ Confluence ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʰʠʨʝʥʥʦʛʦ ʧʦʠʩʢʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʠʥ-

ʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʡ ʠʝʨʘʨʭʠʠ ʩʪʨʘʥʠʮ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʛʦʪʦʚʳʭ ʰʘʙʣʦʥʦʚ. 

Wiki .js. 

Wiki .js ʤʦʱʥʦʝ open source ʧʨʠʣʦʞʝʥʠʝ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʝ ʩ 

2016 ʛʦʜʘ ʩʦʦʙʱʝʩʪʚʦʤ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʇʨʠʣʦʞʝʥʠʝ ʥʘʧʠʩʘʥʦ ʥʘ 

nodejs, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʫʩʪʘʥʦʚʢʫ ʧʨʦʩʪʦʡ ʠ ʜʦʩʪʫʧʥʦʡ ʥʘ ʣʶʙʦʡ 

ʧʣʘʪʬʦʨʤʝ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʘʙʩʦʣʶʪ-

ʥʦ ʙʝʩʧʣʘʪʥʦ. 

ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʟʘ ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

wiki .js ʩʪʦʠʪ 119 ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʦ ʚʩʝʛʦ ʤʠʨʘ, ʢʦʪʦʨʳʝ ʢʘʞʜʳʡ 

ʜʝʥʴ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʥʦʚʳʡ ʬʫʥʢʮʠʦʥʘʣ ʠ ʠʩʧʨʘʚʣʷʶʪ ʩʫʱʝʩʪʚʫʶ-

ʱʠʝ ʦʰʠʙʢʠ. ʇʦʩʢʦʣʴʢʫ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ open source, ʪʦ ʣʶʙʦʡ 

ʞʝʣʘʶʱʠʡ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʧʝ-

ʨʝʚʦʜʝ ʥʘ ʜʨʫʛʠʝ ʷʟʳʢʠ. 

Nuclino. 

Nuclino ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʣʷ ʩʦʚʤʝʩʪ-

ʥʦʡ ʨʘʙʦʪʳ ʠ ʧʦʟʚʦʣʷʶʱʠʤ ʩʦʪʨʫʜʥʠʢʘʤ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝ-

ʤʝʥʠ ʦʙʤʝʥʠʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ. ʇʝʨʚʳʡ ʚʳʧʫʩʢ ʧʨʠʣʦʞʝʥʠʷ 

Nuclino ʙʳʣ ʚ 2016 ʛʦʜʫ. ʇʨʠʣʦʞʝʥʠʝ ʥʝ ʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘ 

ʩʦʙʩʪʚʝʥʥʳʝ ʩʝʨʚʝʨʘ ʢʦʤʧʘʥʠʠ, ʧʦʵʪʦʤʫ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʥʘ ʩʝʨ-

ʚʝʨʘʭ ʢʦʤʧʘʥʠʠ-ʨʘʟʨʘʙʦʪʯʠʢʘ Nuclino. 

Nuclino ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʨʘʩʠʚʫʶ ʚʠʟʫʘʣʠʟʘʮʠʶ ʜʘʥʥʳʭ, ʘ ʪʘʢ 

ʞʝ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ. ʆʜʥʘʢʦ ʜʘʥʥʦʝ ʧʨʠʣʦʞʝ-

ʥʠʝ ʠʤʝʝʪ ʪʦʣʴʢʦ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ, ʯʪʦ ʤʦʞʝʪ ʦʩʣʦʞʥʠʪʴ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʩ ʩʠʩʪʝʤʦʡ. 
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ʊʘʙʣʠʮʘ 1 
 

 Confluence Wiki.js Nuclino 

ɹʝʩʧʣʘʪʥʳʡ ʪʘ-

ʨʠʬ 

+ + + 

ʎʝʥʘ ʟʘ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ 

ʆʪ 5 ʜʦʣʣʘʨʦʚ - 5 ʜʦʣʣʘʨʦʚ 

ɺʦʟʤʦʞʥʦʩʪʴ 

ʫʩʪʘʥʦʚʢʠ ʥʘ 

ʩʦʙʩʪʚʝʥʥʳʝ 

ʩʝʨʚʝʨʘ 

+ + - 

ɺʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʝʨʚʝʨʘ ʨʘʟʨʘ-

ʙʦʪʯʠʢʘ 

+ - + 

ʈʦʣʠ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ 

+ + + 

ʀʩʪʦʨʠʷ ʠʟʤʝʥʝ-

ʥʠʡ 

+ + + 

ʐʘʙʣʦʥʳ ʩʪʨʘ-

ʥʠʮ 

+ + - 

ɺʠʟʫʘʣʴʥʳʡ ʨʝ-

ʜʘʢʪʦʨ ʩʪʨʘʥʠʮ 

+ + + 

ʀʥʪʝʛʨʘʮʠʷ ʩʦ 

ʩʪʦʨʦʥʥʠʤʠ 

ʧʨʠʣʦʞʝʥʠʷʤʠ 

+ + + 

ʅʘʣʠʯʠʝ ʤʦ-

ʙʠʣʴʥʦʛʦ ʧʨʠ-

ʣʦʞʝʥʠʷ 

+ - + 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʩʨʘʚʥʠʚʘʝʤʳʝ ʚ ʪʘʙʣʠʮʝ 1 ʧʘʨʘʤʝʪʨʳ.  

ɹʝʩʧʣʘʪʥʳʡ ʪʘʨʠʬ ʧʦʟʚʦʣʷʝʪ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʢʦʤʧʘʥʠʠ, ʢʦʪʦ-

ʨʘʷ ʚʳʙʠʨʘʝʪ ʩʨʝʜʩʪʚʦ ʤʝʥʝʜʞʤʝʥʪʘ ʟʥʘʥʠʡ. ʂʦʤʧʘʥʠʷ Atlassian ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ Confluence ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʝʩʧʣʘʪʥʳʡ 

ʪʘʨʠʬ ʜʦ 10 ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʨʘʟʨʘʙʦʪʯʠʢʠ Nuclino ʜʘʶʪ ʚʦʟʤʦʞ-
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ʥʦʩʪʴ ʩʦʟʜʘʪʴ ʜʦ 50 ʩʪʨʘʥʠʮ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʙʝʩʧʣʘʪʥʦ. Wiki .js ʧʨʝ-

ʜʦʩʪʘʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʙʝʩʧʣʘʪʥʦ. 

ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʢʦʤʧʘʥʠʠ, ʝʡ ʩʢʦʨʝʝ ʚʩʝʛʦ ʩʪʘʥʝʪ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦ ʙʝʩʧʣʘʪʥʦʛʦ ʪʘʨʠʬʘ ʠ ʪʦʛʜʘ ʦʥʘ ʙʫʜʝʪ ʦʮʝʥʠʚʘʪʴ ʩʢʦʣʴʢʦ 

ʩʨʝʜʩʪʚ ʛʦʪʦʚʘ ʧʦʪʨʘʪʠʪʴ ʥʘ ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ. ʉʪʦʠʤʦʩʪʴ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʡ Confluence ʠ Nuclino ʥʘʯʠʥʘʝʪʩʷ ʦʪ 5 ʜʦʣ-

ʣʘʨʦʚ ʟʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʧʣʘʪʥʳʭ ʪʘʨʠʬʘʭ.  

ʊʘʢ ʞʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʢʘʢ 

ʩʝʨʚʠʩ, ʪʦ ʝʩʪʴ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʝʛʦ ʥʘ ʩʚʦʠ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ. ɼʘʥʥʳʡ ʧʫʥʢʪ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʷʤ ʵʢʦʥʦʤʠʪʴ 

ʥʘ ʟʘʪʨʘʪʘʭ ʥʘ ʧʦʜʜʝʨʞʢʫ ʩʠʩʪʝʤʳ, ʦʜʥʘʢʦ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯ-

ʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʜʘʥʥʳʭ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʟʘʪʨʫʜʥʠ-

ʪʝʣʴʥʦ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʦʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʥʦʩʪʴʶ ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʚʩʝ ʨʠʩʢʠ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦʝ 

ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ. Confluence ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʢʘʢ ʥʘ ʩʦʙ-

ʩʪʚʝʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ (ʩ ʯʠʩʣʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʪ 

500), ʪʘʢ ʠ ʥʘ ʩʝʨʚʝʨʘʭ ʢʦʤʧʘʥʠʠ Atlassian. Wiki .js ʥʝ ʧʨʝʜʦʩʪʘʚʣʷ-

ʝʪʩʷ ʢʘʢ ʫʩʣʫʛʘ ʠ ʧʦʵʪʦʤʫ ʥʫʞʜʘʝʪʩʷ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʘʭ. 

ɸ ʚʦʪ Nuclino ʥʘʦʙʦʨʦʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʣʠʰʴ ʢʘʢ ʫʩʣʫʛʘ. 

ʇʦʩʢʦʣʴʢʫ ʟʘʯʘʩʪʫʶ ʟʥʘʥʠʷ ʢʦʤʧʘʥʠʠ ʠʤʝʶʪ ʢʦʥʬʠʜʝʥʮʠ-

ʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʫʧʨʘʚʣʝʥʠʝ ʨʦʣʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ 

ʢʦʤʧʘʥʠʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʨʘʟʛʨʘʥʠʯʠʪʴ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺʩʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʨʠʣʦʞʝ-

ʥʠʷ ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʝʛʫʣʠʨʦʚʢʫ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɼʣʷ ʙʦʣʴʰʝʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʩʪʨʘʥʠʮʘʤʠ ʩ ʟʥʘʥʠʷʤʠ ʧʦʣʝʟʥʘ 

ʬʫʥʢʮʠʷ ʠʩʪʦʨʠʠ ʠʟʤʝʥʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʩʝʛʜʘ ʤʦʞʥʦ ʥʘʡʪʠ 

ʢʘʢʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʥʸʩ ʧʨʘʚʢʠ ʠʣʠ ʞʝ ʜʦʙʘʚʠʣ ʠʥʬʦʨʤʘʮʠʶ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʘʙʣʦʥʦʚ ʩʪʨʘʥʠʮ 

ʧʦʤʦʛʘʝʪ ʧʨʠʚʝʩʪʠ ʩʠʩʪʝʤʫ ʤʝʥʝʜʞʤʝʥʪʘ ʟʥʘʥʠʡ ʢ ʝʜʠʥʦʤʫ ʚʠʜʫ, ʘ 

ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʟʘʧʦʣʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʙʘʟʫ. Confluence 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʰʘʙʣʦʥʳ, ʘ wiki .js ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʰʘʙ-

ʣʦʥ ʩʦʟʜʘʥʥʳʝ ʨʘʥʥʝʝ ʩʪʨʘʥʠʮʳ. ɸ ʚʦʪ Nuclino ʥʝ ʧʨʝʜʣʘʛʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʰʘʙʣʦʥʦʚ.  

ʊʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʚʚʦʜʘ ʜʘʥʥʳʭ ʠ ʫʜʦʙʥʳʡ ʚʠʟʫ-

ʘʣʴʥʳʡ ʨʝʜʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʚʦʜʘ ʜʘʥʥʳʭ. ʇʦʯʪʠ 

ʚʩʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ ʠʤʝʶʪ ʚʠʟʫʘʣʴʥʳʝ ʨʝʜʘʢʪʦʨʳ ʠ 

ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʥʝ ʩʪʘʣʠ ʠʩʢʣʶʯʝʥʠʝʤ.  
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ɺʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʧʦʟʚʦʣʷʝʪ ʫʩ-

ʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʘʚʪʦʨʠʟʘʮʠʠ ʥʘ ʨʝʩʫʨʩʘʭ ʢʦʤʧʘʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʜʦʤʝʥʘ ʘʚʪʦʨʠʟʘʮʠʠ ʠ ʤʦʜʫʣʷ ʘʚʪʦʨʠʟʘʮʠʠ LDAP.  

ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʟʥʘʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦ-

ʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳ ʠ ʩʧʦʩʦʙʥʳ ʧʦʤʦʯʴ ʭʨʘʥʠʪʴ ʟʥʘʥʠʷ ʢʦʤʧʘʥʠʠ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ʣʶʙʳʭ ʨʘʟʤʝʨʦʚ. ʉʫʱʝʩʪʚʫʶʪ ʢʘʢ ʧʣʘʪʥʳʝ, ʪʘʢ ʠ 

ʙʝʩʧʣʘʪʥʳʝ ʚʘʨʠʘʥʪʳ, ʘ ʪʘʢʞʝ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʦʩʪʘʚʣʷʷ ʧʦʣʥʳʡ ʢʦʥʪʨʦʣʴ ʢ ʙʘʟʝ.  

 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

  

1. Confluence - Features | Atlassian [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] /. 

ʕʣʝʢʪʨʦʥ. ʪʝʢʩʪʦʚʳʝ ʜʘʥ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.atlassian.com/software/confluence/features, ʩʚʦʙʦʜʥʳʡ; 

2. Wiki.js [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] /. ʕʣʝʢʪʨʦʥ. ʪʝʢʩʪʦʚʳʝ ʜʘʥ. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://js.wiki/, ʩʚʦʙʦʜʥʳʡ; 

3. Product | Nuclino [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] /. ʕʣʝʢʪʨʦʥ. ʪʝʢ-

ʩʪʦʚʳʝ ʜʘʥ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.nuclino.com/product, ʩʚʦ-

ʙʦʜʥʳʡ. 

 

ʀʅʅʆɺɸʎʀʆʅʅɸʗ ʉʀʉʊɽʄɸ ʇʆɼɻʆʊʆɺʂʀ ʂɸɼʈʆɺ 

 

ʐʦʨ ʉ.ʀ., ʩʪʫʜ.; 

 ʨʫʢʦʚʦʜʠʪʝʣʴ ʋʣʴʷʥʦʚ ɻ.ɺ., ʜ-ʨ ʵʢʦʥ., ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ɿʘʯʘʩʪʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʩʚʷʟʳʚʘʶʪ ʩ ʨʘʙʦʪʦʡ ʝʛʦ ʧʝʨʩʦʥʘʣʘ. ʇʨʦʙʣʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʢ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʚ ʩʚʷʟʠ ʩ ʜʠ-

ʥʘʤʠʯʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʩʦʮʠʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ, ʚʳʩʦʢʠʤ ʨʦʩ-

ʪʦʤ ʦʙʲʝʤʦʚ ʚʩʝʚʦʟʤʦʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʥʝʜʨʝʥʠʝʤ ʚʳʩʦʢʦʪʝʭ-

ʥʦʣʦʛʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʥʳʭ ʩʬʝʨʘʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʷʚʣʷʶʪ-
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ʩʷ ʚʥʝʰʥʠʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʨʛʘʥʠʟʘʮʠʠ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚʥʫʪ-

ʨʝʥʥʠʡ ʬʘʢʪʦʨ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ - ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʥʘʨʘʱʠʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʝʨʩʦʥʘʣʘ, ʩʦʮʠʘʣʴ-

ʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʬʠʨʤʳ ʟʘ ʝʝ ʢʘʜʨʳ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʚʳʰʘʝʪʩʷ ʨʦʣʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʬʠʨʤʳ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʠ ʜʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʨʠʚʝʣʘ ʢ ʪʦʤʫ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʢʨʫʧʥʳʭ ʬʠʨʤ ʠʤʝʶʪ ʩʚʦʠ ʫʯʝʙʥʳʝ ʮʝʥʪʨʳ, ʩʦʟʜʘʶʪ 

ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʫʥʠʚʝʨʩʠʪʝʪʳ, ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ʂʘʜʨʦʚʘʷ ʧʦʣʠʪʠʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʠʨʦʚʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ 

ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʟʥʘʥʠʷ, ʫʨʦʚʝʥʴ ʢʚʘʣʠ-

ʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʘ, ʢʘʢ ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʬʠʨʤʝ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʧʨʠʙʳʣʴ ʢʘʧʠʪʘʣ, ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʫʯʝʥʠʝʤ - ʢʘʢ ʠʥʚʝʩʪʠ-

ʮʠʠ. 

ʏʘʱʝ ʧʦʜ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʧʦʥʠʤʘʶʪ ʥʝ ʪʦʣʴ-

ʢʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ, ʥʦ ʠ ʩʠʩʪʝʤʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ, ʦʙʫʯʝʥʠʷ, ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʘʜʘʧʪʘʮʠʠ. ɼʘʥ-

ʥʘʷ ʪʨʘʢʪʦʚʢʘ ʧʦʥʷʪʠʷ ʚʢʣʶʯʘʝʪ ʬʦʨʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦ-

ʪʦʚʢʠ ʠ ʝʝ ʦʪʜʝʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ.ʆʩʥʦʚʥʳʤʠ ʬʦʨʤʘʤʠ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʚʳʩʪʫʧʘʶʪ: ʚʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ (ʚ 

ʩʪʦʨʦʥʥʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ); ʚʥʫʪʨʠʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ (ʥʘ ʨʘʙʦʯʝʤ 

ʤʝʩʪʝ). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʈʦʩʩʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʩʪʨʘʥʝ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʨʫʛ ʣʠʮ, ʦʩʪʨʦ ʥʫʞʜʘʶʱʠʡʩʷ ʚ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛʘʭ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʞʝʪ ʜʘʪʴ ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʠʩ-

ʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʠʩʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʢʘʜʨʦʚ. ʋʛʘʩʘʶʱʠʡ ʠʥʪʝʨʝʩ ʩʘʤʠʭ 

ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʧʨʦʮʝʩʩʫ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʥʠʞʘʶʱʘʷʩʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʬʦʨʤʘʪʘ ʦʙʫʯʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ 

ʬʘʢʪʦʨʘʤʠ:  

- ʫʩʪʘʨʝʚʰʠʤʠ ʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʦʪʩʫʪʩʪʚʠʝʤ 

ʜʦʩʪʫʧʘ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʟʥʘʥʠʡ;  

- ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʙʦʣʴʰʠʭ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʦʙʨʘʙʦʪʢʫ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʪʝʤʘʤ;  

- ʦʪʨʳʚʦʤ ʦʪ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʩʝʤʠʥʘʨʘʭ ʠ 

ʪʨʝʥʠʥʛʘʭ.  
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ʆʨʛʘʥʠʟʘʮʠʷ ʢʫʨʩʦʚ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʦʩʝʱʝʥʠʝ 

ʠʭ ʩʦʪʨʫʜʥʠʢʘʤʠ ʩʚʷʟʘʥʳ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʟʘʪʨʘʪʘ-

ʤʠ, ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʧʣʘʪʳ ʢʦʤʘʥʜʠʨʦʚʦʯʥʳʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʨʘʩʭʦʜʦʚ, ʩ ʧʨʦʩʪʦʷʤʠ ʚ ʨʘʙʦʪʝ ʦʨʛʘʥʠʟʘʮʠʡ ʚʦ ʚʨʝʤʷ ʫʯʝʙʳ ʩʦ-

ʪʨʫʜʥʠʢʦʚ. ʈʝʰʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ ʪʨʝʙʫʝʪ ʧʦʠʩʢʘ ʥʦʚʳʭ ʬʦʨʤʘʪʦʚ 

ʦʙʫʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʨʝʞʠʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʥʠʚʝʨʩʠʪʝʪʳ ʨʘʟʥʳʭ ʩʪʨʘʥ ʤʠʨʘ ʦʙʨʘʪʠʣʠ 

ʚʥʠʤʘʥʠʝ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʣʝʢʦʤ-

ʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫ-

ʯʝʥʠʷ. ʂʦʤʧʴʶʪʝʨʥʳʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢ-

ʪʠʚʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ, ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʦʙʱʝʥʠʷ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, 

ʚʝʜʫʱʠʤ ʜʘʥʥʳʡ ʢʫʨʩ. ʊʘʢʦʝ ʦʙʫʯʝʥʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʠ ʧʦʣʫʯʠʣʦ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʟʚʘʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʟʥʘʢʦʤʦʛʦ ʚʩʝʤ ʟʘʦʯʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʦʪʢʨʳʚʘʝʪ ʜʦʩʪʫʧ ʢ ʥʝʪʨʘʜʠʮʠʦʥʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʠʥʬʦʨʤʘʮʠʠ, ʧʦ-

ʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʜʘʝʪ ʩʦʚʝʨʰʝʥʥʦ 

ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʪʚʦʨʯʝʩʪʚʘ, ʜʣʷ ʦʙʨʝʪʝʥʠʷ ʠ ʟʘʢʨʝʧʣʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ, ʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʧʦʟʚʦʣʷ-

ʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʠʤʝʥʥʦ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʞʝʪ 

ʩʪʘʪʴ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠ-

ʢʘʮʠʠ ʢʘʜʨʦʚ. 

ʇʦʜ çʜʠʩʪʘʥʮʠʦʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤè ʧʦʥʠʤʘʶʪ ʩʠʩʪʝʤʫ, ʚ 

ʢʦʪʦʨʦʡ ʥʘ ʦʩʥʦʚʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʢʘʜʨʳ ʜʦʩʪʠʛʘʶʪ ʦʧ-

ʨʝʜʝʣʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠ ʩʧʦʩʦʙʥʳ ʧʦʜʪʚʝʨʜʠʪʴ 

ʩʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʟ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦ-

ʚʘʥʠʝ ʜʝʰʝʚʣʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʦʙʫʯʝʥʠʝʤ (ʥʘ 20-

40%). ʀʩʧʦʣʴʟʫʝʤʳʝ ʩʝʛʦʜʥʷ ʪʝʭʥʦʣʦʛʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʙʦʣʴʰʠʝ ʢʘʪʝʛʦʨʠʠ: 

- ʥʝʠʥʪʝʨʘʢʪʠʚʥʳʝ (ʧʝʯʘʪʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʘʫʜʠʦ-, ʚʠʜʝʦʥʦʩʠ-

ʪʝʣʠ); 
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- ʩʨʝʜʩʪʚʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʦʙʫʯʝʥʠʷ (ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ, 

ʢʦʤʧʴʶʪʝʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ, ʥʦʚʝʡʰʠʝ ʩʨʝʜʩʪʚʘ 

ʤʫʣʴʪʠʤʝʜʠʘ); 

- ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ - ʨʘʟʚʠʪʳʝ ʩʨʝʜʩʪʚʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ 

ʧʦ ʘʫʜʠʦʢʘʥʘʣʘʤ, ʚʠʜʝʦʢʘʥʘʣʘʤ ʠ ʢʦʤʧʴʶʪʝʨʥʳʤ ʩʝʪʷʤ. 

ɺ ʚʝʜʫʱʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʤʦʜʝʣʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ. ʇʨʠʯʝʤ ʷʚʥʦ ʧʨʦʩʣʝʞʠʚʘ-

ʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʝʛʦ ʩʝʪʝʡ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ ʪʦʣʴʢʦ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʨʳʥʢʘ ʚ ʢʚʘ-

ʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʘʭ, ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ, ʠʥʥʦʚʘʮʠʷʤʠ ʚ ʩʝʢʪʦʨʝ IT, ʥʦ ʠ ʪʝʤ, ʯʪʦ ʚ ʨʘʟʨʘʙʦʪʢʫ ʦʙʫ-

ʯʘʶʱʠʭ ʧʨʦʛʨʘʤʤ ʘʢʪʠʚʥʦ ʚʢʣʶʯʠʣʠʩʴ ʢʨʫʧʥʝʡʰʠʝ ʢʦʤʧʴʶʪʝʨ-

ʥʳʝ ʢʦʤʧʘʥʠʠ ʤʠʨʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʘʞʥʦʩʪʠ ʨʳʥʢʘ ʜʠʩ-

ʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʵʢʦʥʦʤʠʢ. 

ʉʝʛʦʜʥʷ ʚʝʜʫʱʠʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ɻʝʨʤʘʥʠʠ, ʀʪʘʣʠʠ, ɸʥʛʣʠʠ, 

ɻʦʣʣʘʥʜʠʠ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʩʬʝʨʝ ʦʪʢʨʳʪʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ (ʆɼʆ), ʠʤʝʶʪ ʢʘʢ ʦʙʱʠʝ ʪʝʥʜʝʥʮʠʠ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʠ ʫʥʠ-

ʢʘʣʴʥʳʝ ʯʝʨʪʳ, ʧʨʠʩʫʱʠʝ ʦʪʜʝʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʘʤ, ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʤ ʩʝʪʷʤ ʠʣʠ ʫʯʨʝʞʜʝʥʠʷʤ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ ʥʝʢʦʪʦ-

ʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʯʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʚʷʟʘʥʦ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʢʘʯʝʩʪʚʦʤ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʨʘʟʥʳʭ ʩʪʨʘʥ. 

ʉʨʝʜʩʪʚʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʦʤʧʴʶ-

ʪʝʨʥʳʤ ʩʝʪʷʤ ʧʨʠʜʘʣʠ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʩʪʘʥʮʠ-

ʦʥʥʦʤʫ ʦʙʫʯʝʥʠʶ. ɺ ʨʦʩʩʠʡʩʢʠʭ ʚʫʟʘʭ ʦʥʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʚ 

ʚʠʜʝ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʠʢʦʚ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʙʤʝʥʘ 

ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʧʦʤʦʱʴʶ ʘʩʠʥʭʨʦʥʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʦʯʪʳ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʪʨʝʭ ʚʠʜʦʚ ʪʝʭʥʦʣʦ-

ʛʠʡ: 

- ʢʝʡʩ-ʪʝʭʥʦʣʦʛʠʠ, ʢʦʛʜʘ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ 

ʢʦʤʧʣʝʢʪʫʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʡ ʥʘʙʦʨ ʠ ʧʝʨʝʜʘʶʪʩʷ (ʧʝʨʝʩʳʣʘʶʪʩʷ) 

ʦʙʫʯʘʝʤʦʤʫ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ (ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ 

ʢʦʥʩʫʣʴʪʘʮʠʷʤʠ ʫ ʥʘʟʥʘʯʝʥʥʳʭ ʝʤʫ ʪʴʶʪʦʨʦʚ); 

- TV-ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʣʝ-

ʚʠʟʠʦʥʥʳʭ ʣʝʢʮʠʡ ʩ ʢʦʥʩʫʣʴʪʘʮʠʷʤʠ ʫ ʪʴʶʪʦʨʦʚ; 
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- ʩʝʪʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ, ʢʘʢ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʫʯʘʝʤʦʛʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ 

ʤʘʪʝʨʠʘʣʦʤ, ʪʘʢ ʠ ʜʣʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʴʶʪʦʨʘ ʠ 

ʦʙʫʯʘʝʤʦʛʦ ʠ ʦʙʫʯʘʝʤʳʭ ʤʝʞʜʫ ʩʦʙʦʡ[1]. 

ʉ ʚʥʝʜʨʝʥʠʝʤ ʀʂʊ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʦʷʚʠʣʘʩʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʦʥʣʘʡʥ- ʦʙʫʯʝʥʠʝ ʚʢʣʶʯʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤ-

ʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ 

ʢʘʢ ʙʘʟʦʚʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʧʨʠʟʚʘʥʥʳʝ ʦʙʝʩʧʝʯʠ-

ʚʘʪʴ ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ, 

ʪʘʢ ʠ ʧʨʝʩʪʠʞʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʚʳʩʪʫʧʘʶʱʠʝ ʦʧʦʨʥʳʤʠ ʪʦʯʢʘʤʠ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʘʢʪʫʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʫʧʨʘʚʣʝʥʮʝʚ ʚ ʩʬʝʨʝ ʧʫʙʣʠʯʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʬʦʨ-

ʤʘʪʘ, ʩʧʦʩʦʙʥʳʭ ʵʬʬʝʢʪʠʚʥʦ ʦʪʚʝʯʘʪʴ ʥʘ ʥʦʚʳʝ ʚʳʟʦʚʳ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʫ 

ʥʝʛʦ ʝʩʪʴ ʠ ʦʧʨʝʜʝʣʸʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ. ʇʨʦʪʠʚʥʠʢʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚʳʩʢʘʟʳʚʘʶʪ ʩʦʤʥʝʥʠʷ ʚ ʪʦʤ, ʯʪʦ ʩʪʫ-

ʜʝʥʪʳ, ʧʨʦʭʦʜʷʱʠʝ ʦʙʫʯʝʥʠʝ ʧʦ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʧʨʦʛʨʘʤʤʘʤ, ʧʦ-

ʣʫʯʘʶʪ ʪʫ ʞʝ ʢʚʘʣʠʬʠʢʘʮʠʶ ʠ ʦʙʣʘʜʘʶʪ ʪʝʤʠ ʞʝ ʟʥʘʥʠʷʤʠ ʠ ʥʘʚʳ-

ʢʘʤʠ, ʢʘʢ ʩʪʫʜʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʦʯʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. ʄʥʦʛʦ-

ʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʉʐɸ, ʗʧʦʥʠʠ ʠ ʝʚʨʦʧʝʡ-

ʩʢʠʭ ʩʪʨʘʥʘʭ, ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʨʠ ʥʘʜʣʝʞʘʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʠ ʢʚʘʣʠʬʠʢʘʮʠʷ ʧʦʣʥʦ-

ʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʘʥʜʘʨʪʘʤ ʚʳʩʰʝʡ ʰʢʦʣʳ.  

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ - ʵʪʦ ʦʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ ʤʥʦʛʦʦʙʨʘ-

ʟʠʷ ʩʬʝʨ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠ-

ʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ. ʐʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʢʘʜʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʦʙʲʝʢʪʠʚʥʦ ʥʝʠʟʙʝʞʥʳʤ ʚ ʩʠʣʫ ʨʝʘʣʴʥʦ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʢʘʯʝʩʪ-

ʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʨʫʢʪʫʨʘʭ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʬʦʨʤʘʪʠʟʘʮʠʝʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʝʡ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ ʠ çʮʠʬʨʦʚʠʟʘʮʠʝʡè ʨʦʩʩʠʡ-

ʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. 
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ʂʨʦʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʦʜʛʦʪʦʚʢʫ ʢʘʜʨʦʚ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝ-

ʥʠʷ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝ-

ʥʠʷ ʷʚʣʷʝʪʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʪʦ, ʯʪʦ ʦʙʫʯʝʥʠʝ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʚ 

ʩʠʪʫʘʮʠʷʭ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʨʝʘʣʴʥʳʤ, ʚʦ-ʚʪʦʨʳʭ, 

ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʦʙʦʙʱʝʥʠʝ ʟʥʘʥʠʡ, ʥʦ ʠ ʥʘʨʘ-

ʙʦʪʢʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ, ʠ, ʚ-ʪʨʝʪʴʠʭ, ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʢʘʯʝʩʪ-

ʚʝʥʥʦ ʥʦʚʘʷ ʤʦʪʠʚʘʮʠʷ ʦʙʫʯʝʥʠʷ ʚ ʵʤʦʮʠʦʥʘʣʴʥʦ ʥʘʩʳʱʝʥʥʦʤ 

ʧʨʦʮʝʩʩʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ (ʤʝʞʨʦʣʝʚʦʝ ʦʙʱʝʥʠʝ ʫʚʝʣʠ-

ʯʠʚʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʦʪʠʚʦʚ, ʘ ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʫʝʪ ʢ ʩʦʚʤʝʩʪʥʦʤʫ 

ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ). 

ʆʩʥʦʚʥʳʤʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʙʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ: 

ʤʝʪʦʜʳ ʧʨʦʙʣʝʤʥʦʛʦ ʠ ʧʨʦʝʢʪʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʤʦʜʫʣʴʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ, ʠʛʨʦʚʦʛʦ ʦʙʫʯʝʥʠʷ, ʤʝʪʦʜʳ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ ʠ ʪʚʦʨʯʝʩʢʠʭ 

ʩʦʚʝʱʘʥʠʡ, ʤʝʪʦʜ case-study, ʤʝʪʦʜ çʦʙʫʯʝʥʠʷ ʜʝʡʩʪʚʠʝʤè ʠ 

ʜʨ.ʆʩʦʙʦ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʤʝʪʦʜ case-study ʢʘʢ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʤʝ-

ʪʦʜʦʚ ʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʇʨʠʤʝʥʝʥʠʝ ʜʘʥ-

ʥʦʛʦ ʤʝʪʦʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʘʥʘʣʠʟʫ ʚʦʟʥʠʢʘʶʱʠʭ 

ʩʠʪʫʘʮʠʡ, ʧʨʠʦʙʨʝʪʝʥʠʶ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʨʘʙʦʪʘʪʴ ʚ ʦʜʥʦʡ ʢʦ-

ʤʘʥʜʝ, ʦʪʩʪʘʠʚʘʪʴ ʩʚʦʶ ʪʦʯʢʫ ʟʨʝʥʠʷ ʠ ʫʯʠʪʳʚʘʪʴ ʤʥʝʥʠʝ ʠ ʢʨʠʪʠ-

ʢʫ ʜʨʫʛʠʭ, ʨʘʟʚʠʚʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʦʙʫʯʘʝʤʳʭ, ʜʫʭ ʩʦʩʪʷʟʘʪʝʣʴʥʦʩʪʠ 

ʠ ʣʠʜʝʨʩʢʠʝ ʢʘʯʝʩʪʚʘ [2]. 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʢʘʢ 

ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʦʨʤʝ, ʪʘʢ ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʵʣʝʢʪʨʦʥʥʳʭ ʬʦʨʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʚ on-

line ʠ off-line ʨʝʞʠʤʘʭ, ʯʪʦ ʘʢʪʫʘʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ.  

ʎʝʥʪʨʘʣʴʥʳʡ ʤʦʤʝʥʪ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ - 

ʠʟʤʝʥʝʥʠʝ ʘʢʮʝʥʪʦʚ ʚ ʤʝʪʦʜʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʫʜʝʣʝʥʠʝ ʚʥʠʤʘʥʠʷ 

ʤʝʪʦʜʘʤ ʨʘʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦ-

ʩʪʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ. ʕʪʦ ʩʤʝʱʝʥʠʝ ʘʢʮʝʥʪʦʚ ʩ ʦʜʥʦʩʪʦ-

ʨʦʥʥʝʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʦʙʫʯʝʥʠʝ, 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʘʢʪʠʚʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʚʩʝʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʢʣʶʯʝʚʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ [3].  

ʆʜʥʘʢʦ, ʥʝʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʢʘʢ ʧʦʧʳʪʢʠ ʦʪʭʦʜʘ ʦʪ ʝʜʠʥʦʛʦ 
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ʰʘʙʣʦʥʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʪʦʛʦ, 

ʯʪʦ ʩʪʫʜʝʥʪʳ, ʚʦʚʣʝʯʝʥʥʳʝ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, ʥʝ 

ʩʤʦʛʫʪ ʧʦʥʷʪʴ ʩʫʪʴ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʢʨʳʪʴ ʚ ʧʨʦ-

ʮʝʩʩʝ ʟʘʥʷʪʠʡ. ʇʦʵʪʦʤʫ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʥʝ ʩʣʝ-

ʜʫʝʪ ʚʦʟʚʦʜʠʪʴ ʚ ʨʘʥʛ ʩʘʤʦʮʝʣʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʷʚ-

ʣʷʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯ - ʜʦʩ-

ʪʠʞʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. 
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ʇʦʥʷʪʠʝ çʨʠʩʢè ʟʘʠʥʪʝʨʝʩʦʚʘʣʦ ʫʯʝʥʳʭ ʠ ʧʨʘʢʪʠʢʦʚ ʠʟ ʘʙʩʦ-

ʣʶʪʥʦ ʨʘʟʥʳʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʚʦʣʴʥʦ ʜʘʚʥʦ. ɽʛʦ ʥʘʠʙʦʣʝʝ 

ʘʢʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʯʘʣʠʩʴ ʚ ʢʦʥʮʝ 19 ï ʥʘʯʘʣʝ 20 ʚʝʢʦʚ, ʨʘʟ-

ʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʨʠʩʢʘ ʠʟʫʯʘʣʠʩʴ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ, ʪʘʢ ʠ ʟʘʨʫ-

ʙʝʞʥʳʤʠ ʫʯʝʥʳʤʠ.  

ʅʘʧʨʠʤʝʨ, ʘʤʝʨʠʢʘʥʩʢʠʡ ʵʢʦʥʦʤʠʩʪ ʌʨʵʥʢ ʅʘʡʪ, ʚ ʯʴʠʭ ʪʨʫ-

ʜʘʭ ʧʦʥʷʪʠʝ ʨʠʩʢʘ ʦʙʨʝʣʦ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ, ʧʨʝʜʩʪʘʚʣʷʣ ʨʠʩʢ 

ʢʘʢ ʦʙʲʝʢʪʠʚʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʦʙʳʪʠʷ ʠ ʛʦʚʦʨʠʣ ʦ 
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ʪʦʤ, ʯʪʦ ʨʠʩʢ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥ ʢʦʣʠʯʝʩʪʚʝʥʥʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʚʠʜʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʭʦʜʦʚ. 

ʀʤʝʥʥʦ ʦʥ ʦʧʨʝʜʝʣʠʣ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʨʠʩʢʦʤ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦ-

ʩʪʴʶ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʩʦʚʝʨʰʝʥʥʦ ʦʪʜʝʣʴʥʦ ʦʪ ʨʠʩʢʘ, ʪʘʢ ʢʘʢ ʠʟʤʝʨʠʤʘʷ ʥʝʦʧʨʝʜʝʣʝʥ-

ʥʦʩʪʴ, ʠʣʠ ʨʠʩʢ, ʥʘʩʪʦʣʴʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʝʠʟʤʝʨʠʤʦʡ, ʯʪʦ ʬʘʢʪʠ-

ʯʝʩʢʠ ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ [1].  

ɸʣʴʬʨʝʜ ʄʘʨʰʘʣʣ, ʦʩʥʦʚʦʧʦʣʦʞʥʠʢ ʥʝʦʢʣʘʩʩʠʯʝʩʢʦʛʦ ʥʘ-

ʧʨʘʚʣʝʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝ, ʜʘʚʘʣ ʨʠʩʢʫ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ: ʨʠʩʢ ï 

ʵʪʦ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʚʦʟʤʦʞʥʦʡ ʧʨʠʙʳʣʠ. ʆʥ ʩʯʠʪʘʣ, ʯʪʦ ʨʠʩʢ 

ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʝʨʪʦʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʥʘʣʠʯʠʝʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ.  

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʦʨʠʠ ʨʠʩʢʘ ʙʳʣʦ 

ʚʦʩʪʨʝʙʦʚʘʥʦ ʣʠʰʴ ʜʦ ʢʦʥʮʘ 20-ʭ ʛʦʜʦʚ 20 ʚʝʢʘ. ʇʦ ʤʝʨʝ ʫʩʠʣʝʥʠʷ 

ʢʦʤʘʥʜʥʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʧʦʥʷʪʠʝ çʨʠʩʢè ʚʳʚʦʜʠʣʦʩʴ; 

ʢʘʪʝʛʦʨʠʠ çʨʠʩʢè ʙʳʣ ʧʨʠʩʚʦʝʥ ʷʨʣʳʢ ï ʙʫʨʞʫʘʟʥʘʷ, ʢʘʧʠʪʘʣʠʩʪʠ-

ʯʝʩʢʘʷ.  ʀʤʝʥʥʦ ʦʪʩʶʜʘ ʚʩʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʚʦʧʨʦʩʘʤ ʨʠʩʢʦʚ ʠ ʫʧʨʘʚ-

ʣʝʥʠʷ ʠʤʠ ʥʝ ʠʤʝʣʠ ʧʨʘʚʘ ʩʯʠʪʘʪʴʩʷ ʥʘʫʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. ʉʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʩʪʘʥʦʚʷʪʩʷ ʘʙʩʦʣʶʪʥʦ ʷʩʥʳʤʠ ʧʨʠʯʠʥʳ ʦʪʩʫʪʩʪʚʠʷ ʩʝʡ-

ʯʘʩ ʫʩʪʦʡʯʠʚʦʛʦ ʠʥʪʝʨʝʩʘ ʢ ʥʘʫʯʥʦʤʫ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʨʠʩʢʦʤ, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʦʩʩʠʡʩʢʦʤ ʙʠʟʥʝʩ ʩʦʦʙʱʝʩʪʚʝ.  

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʨʠʩʢʘ ʟʘʥʠʤʘʣʠʩʴ ʤʥʦʛʠʝ ʠʟʚʝʩʪʥʳʝ ʫʯʝ-

ʥʳʝ: ɼʞ. ʄ. ʂʝʡʥʩ, ɸ.ɸ. ɸʙʯʫʢ, ɺ.ʄ. ɻʨʘʥʘʪʫʨʦʚ, ʅ.ɺ. ʍʦʭʣʦʚ, 

ɻ.ʃ. ɹʨʦʜʝʮʢʠʡ ʠ ʧʨ. ʀ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʢ ʨʠʩ-

ʢʘʤ ʚʝʩʴʤʘ ʫʩʪʦʡʯʠʚ, ʦʜʥʘʢʦ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷʤʠ, 

ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʚʳʰʝ, ʥʘʡʪʠ ʦʜʥʦʟʥʘʯʥʦʛʦ, ʧʦʣʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʠʩʢʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʜʦ ʩʠʭ ʧʦʨ, ʧʦʩʢʦʣʴʢʫ ʨʠʩʢ ï 

ʵʪʦ ʩʣʦʞʥʦʝ ʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʩʦʯʝʪʘʪʴ ʥʝʩʦʚʧʘʜʘʶʱʠʝ, ʘ 

ʠʥʦʛʜʘ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʦʩʥʦʚʳ. ʂʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʧʦʥʷʪʠʝ 

ʨʠʩʢʘ ʪʨʘʢʪʫʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʵʪʦʪ ʩʘʤʳʡ ʨʠʩʢ ʦʙ-

ʨʘʱʘʝʪʩʷ.  

ʈʠʩʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʫʙʲʝʢʪʠʚʥʳ ʠ ʩʚʷʟʘʥʳ ʩ ʤʘʪʝʨʠʘʣʴʥʦʡ 

ʚʳʛʦʜʦʡ ʠʣʠ ʫʙʳʪʢʦʤ. ʅʝʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʦʩʪʨʷʶʪ ʚʥʠʤʘ-

ʥʠʝ ʥʘ ʥʝʛʘʪʠʚʥʳʭ ʩʮʝʥʘʨʠʷʭ, ʜʨʫʛʠʝ ʞʝ ʩʯʠʪʘʶʪ ʨʠʩʢʦʤ ʣʶʙʫʶ 

ʧʝʨʝʤʝʥʥʫʶ ʚʝʣʠʯʠʥʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʠʤʝʶʱʠʭʩʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʧ-

ʨʝʜʝʣʝʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʦʙʣʘʩʪʠ ʵʢʦʥʦʤʠʢʠ ʨʠʩʢ ï 
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ʵʪʦ ʚʦʟʤʦʞʥʘʷ ʦʧʘʩʥʦʩʪʴ ʧʦʪʝʨʴ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʦʪʝʨʠ 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʯʘʩʪʠ ʩʚʦʠʭ ʨʝʩʫʨʩʦʚ ʠʣʠ ʧʨʠʙʳʣʠ, ʥʝʜʦʧʦʣʫʯʝʥʠʝʤ 

ʜʦʭʦʜʦʚ ʠʣʠ ʧʦʷʚʣʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ; ʚʦʟʥʠʢʥʦʚʝʥʠ-

ʝʤ ʫʙʳʪʢʦʚ.  

ʈʠʩʢʦʚʦʝ ʩʦʙʳʪʠʝ ï ʵʪʦ ʩʣʝʜʩʪʚʠʝ ʩʣʦʞʠʚʰʝʛʦʩʷ ʥʝʙʣʘʛʦ-

ʧʨʠʷʪʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦ-

ʨʦʚ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʦʩʥʦʚʝ ʨʠʩʢʦʚʦʛʦ ʩʦʙʳʪʠʷ ʣʝʞʠʪ ʥʝʦʧʨʝʜʝʣʝʥ-

ʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʠ ʦʪʨʘʞʘʝʪ ʥʘʣʠʯʠʝ ʵʪʠʭ ʦʙʲʝʢʪʠʚʥʳʭ ʩʣʫʯʘʡʥʳʭ 

ʬʘʢʪʦʨʦʚ.  

ʆʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʠ ʫʜʦʙʥʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʘʢʪʠʢʠ 

ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʦʩʥʦʚʥʳʤ ʩʬʝʨʘʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʠʩ-

ʢʦʚ. ɿʜʝʩʴ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

ʘ) ɹʠʟʥʝʩ-ʨʠʩʢʠ. 

ɹʠʟʥʝʩ-ʨʠʩʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʩʦʙʳʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝ-

ʥʠʝʤ ʩʧʨʦʩʘ ʥʘ ʧʨʦʜʫʢʮʠʶ ʠʣʠ ʫʩʣʫʛʠ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʠʩʢʠ 

ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʠʩʯʝʟʘʶʪ ʧʦʪʨʝʙʥʦʩʪʴ ʢʣʠʝʥʪʦʚ ʚ 

ʧʨʦʜʫʢʪʝ ʠʣʠ ʫʩʣʫʛʝ, ʚʦʟʤʦʞʥʦʩʪʴ ʢʣʠʝʥʪʦʚ ʧʣʘʪʠʪʴ ʠʣʠ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʢʣʠʝʥʪʦʚ. ɹʠʟʥʝʩ-ʨʠʩʢʠ ʦʜʥʦ-

ʟʥʘʯʥʦ ʪʨʝʙʫʶʪ ʪʱʘʪʝʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʙ) ʈʳʥʦʯʥʳʝ ʨʠʩʢʠ. 

ʈʳʥʦʯʥʳʡ ʨʠʩʢ ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʩʥʠʞʝʥʠʷ ʠʥʚʝ-

ʩʪʠʮʠʡ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʨʳʥʦʯʥʳʭ ʬʘʢʪʦʨʦʚ. ʈʳʥʦʯʥʳʡ ʨʠʩʢ ʷʚʣʷ-

ʝʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʩʣʝʜʩʪʚʠʝʤ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ 4 ʝʛʦ ʛʨʫʧʧʳ: 

- ʨʠʩʢ ʠʟʤʝʥʝʥʠʷ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ; 

- ʨʠʩʢʠ ʠʟʤʝʥʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʘʢʮʠʡ; 

- ʚʘʣʶʪʥʳʝ ʨʠʩʢʠ; 

- ʨʠʩʢʠ ʠʟʤʝʥʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ.  

ʚ) ʂʨʝʜʠʪʥʳʝ ʨʠʩʢʠ. 

ʂʨʝʜʠʪʥʳʡ ʨʠʩʢ ʦʪʨʘʞʘʝʪ ʧʦʪʝʨʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʠʟ-ʟʘ ʪʦʛʦ, 

ʯʪʦ ʢʦʥʪʨʘʛʝʥʪʳ, ʩ ʢʦʪʦʨʳʤʠ ʨʘʙʦʪʘʝʪ ʦʨʛʘʥʠʟʘʮʠʷ, ʥʝ ʚʳʧʦʣʥʷʶʪ 

ʩʚʦʠʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦ ʚʳʧʣʘʪʝ ʧʨʦʮʝʥʪʦʚ ʠ ʦʩʥʦʚʥʦʡ 

ʩʫʤʤʳ ʟʘʡʤʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʨʦʢʘʤʠ ʠ ʫʩʣʦʚʠʷʤʠ ʢʨʝʜʠʪʥʦʛʦ 

ʜʦʛʦʚʦʨʘ.   

ʛ) ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʨʠʩʢʠ. 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʨʠʩʢʘʤʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʣʶʙʦʛʦ ʪʠʧʘ 

ʦʰʠʙʢʠ, ʜʦʧʫʱʝʥʥʳʝ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ 
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ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʰʠʙʢʠ ʧʨʠ ʦʮʝʥʢʝ ʠ ʘʥʘʣʠʟʝ ʢʦʥʢʫʨʝʥʪʥʦʡ 

ʩʨʝʜʳ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʜ) ʈʠʩʢʠ ʣʠʢʚʠʜʥʦʩʪʠ. 

ʈʠʩʢʠ ʣʠʢʚʠʜʥʦʩʪʠ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʪʝʨʴ, ʚʳʟʚʘʥʥʳʭ ʥʝ-

ʚʦʟʤʦʞʥʦʩʪʴʶ ʢʫʧʠʪʴ ʠʣʠ ʧʨʦʜʘʪʴ ʘʢʪʠʚ ʚ ʥʫʞʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʟʘ ʜʦʩ-

ʪʘʪʦʯʥʦ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʚ ʩʠʣʫ ʫʭʫʜʰʝʥʠʷ ʨʳʥʦʯʥʦʡ ʢʦʥʲ-

ʶʥʢʪʫʨʳ. ʊʘʢʞʝ ʨʠʩʢʦʤ ʣʠʢʚʠʜʥʦʩʪʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʬʠʮʠʪʘ ʥʘʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʠʣʠ ʚʳʩʦʢʦʣʠʢʚʠʜʥʳʭ 

ʘʢʪʠʚʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʝʨʝʜ ʢʦʥʪʨʘʛʝʥʪʘʤʠ [2]. 

ʝ) ʀʥʚʝʩʪʠʮʠʦʥʥʳʝ ʨʠʩʢʠ. 

ʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʨʠʩʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʪʝʨʠ 

ʯʘʩʪʠ ʠʥʚʝʩʪʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ, ʥʝʜʦʧʦʣʫʯʝʥʠʝ ʜʦʭʦʜʦʚ ʦʪ ʠʥʚʝ-

ʩʪʠʮʠʡ, ʘ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʘʩ-

ʭʦʜʦʚ. ɼʘʥʥʳʡ ʨʠʩʢ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ï ʢʘʢ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʜʦʭʦʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʫʱʝʩʪʚ-

ʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ.  

ʞ) ʇʨʘʚʦʚʳʝ ʨʠʩʢʠ. 

ʇʨʘʚʦʚʳʝ ʨʠʩʢʠ ʚʦʟʥʠʢʘʶʪ ʚʩʣʝʜʩʪʚʠʝ ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʦʨʦʚ: 

- ʥʝʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʠ 

ʟʘʢʣʶʯʝʥʥʳʭ ʜʦʛʦʚʦʨʦʚ; 

- ʜʦʧʫʩʢʘʝʤʳʭ ʧʨʘʚʦʚʳʭ ʦʰʠʙʦʢ; 

- ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ; 

- ʥʘʨʫʰʝʥʠʡ ʢʦʥʪʨʘʛʝʥʪʘʤʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ. 

ʟ) ʈʠʩʢʠ ʧʦʪʝʨʠ ʜʝʣʦʚʦʡ ʨʝʧʫʪʘʮʠʠ. 

ʠ) ʆʧʝʨʘʮʠʦʥʥʳʝ ʨʠʩʢʠ. 

ʆʧʝʨʘʮʠʦʥʥʳʝ ʨʠʩʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʧʦʜʛʨʫʧʧʳ: 

- HR-ʨʠʩʢʠ (ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʩʦʥʘʣʦʤ ʦʨʛʘʥʠʟʘʮʠʠ); 

- ʨʠʩʢʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʧʘʨʪʥʝʨʘʤʠ ʠ ʥʘʜʟʦʨʥʳʤʠ ʦʨʛʘ-

ʥʘʤʠ; 

- ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʠʩʢʠ (ʥʝʜʦʩʪʫʧʥʦʩʪʴ ʠʣʠ ʥʝʧʦʣʥʦʪʘ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʝʝ ʥʝʜʦʩʪʦʚʝʨʥʦʩʪʴ, ʥʘʣʠʯʠʝ ʦʰʠʙʦʢ ʚ ʩʠʩʪʝʤʘʭ, ʘʣʛʦ-

ʨʠʪʤʘʭ ʠ ʧʨ.); 

- ʨʠʩʢʠ ʙʠʟʥʝʩ-ʧʨʦʝʢʪʦʚ ʠʣʠ ʪʝʭʥʦʣʦʛʠʡ (ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ 

ʫʩʣʫʛ, ʦʢʘʟʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʣʫʛ ʠ ʧʨ.); 
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- ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʝ ʨʠʩʢʠ (ʠʟʥʦʩʳ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ, ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʩʙʦʠ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʦʛʦ ʮʠʢʣʘ ʠ ʧʨ.). 

ɺʳʰʝʧʨʠʚʝʜʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʠʩʢʦʚ ʧʦ ʩʬʝʨʘʤ ʠʭ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʫʜʦʙʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʘʢ-

ʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʘʥʠʷʭ, ʪʘʢ ʢʘʢ ʧʨʝʜʧʨʠ-

ʷʪʠʷ ʩʝʡʯʘʩ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʩʨʝʜʠ ʤʥʦʛʠʭ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʬʘʢʪʦʨʦʚ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʠʭ ʚʣʠʷʥʠʶ. ʕʪʠ ʬʘʢʪʦʨʳ 

ʧʨʦʠʩʭʦʜʷʪ ʠʟ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʝʥʳ ʚ ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʟʥʘʢʦʚ. ʊʘʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦ-

ʞʝʪ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʘ ʠʣʠ ʜʦʧʦʣʥʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʮʠ-

ʬʠʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʠʩʭʦʜʷ ʠʟ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʝʡ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʥʝ ʤʦʞʝʪ ʦʙʦʡʪʠʩʴ ʙʝʟ ʥʘʜʝʞ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʜʦʩʪʦʚʝʨʥʘʷ ʠ 

ʧʦʣʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʨʠʩʢ, ʦʮʝʥʠʪʴ 

ʝʛʦ ʠ ʠʟʙʝʞʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʝʛʦ ʥʘʩʪʫʧʣʝʥʠʷ. ʊʘʢʞʝ 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʜʦʣʞʥʘ ʙʳʪʴ ʛʠʙʢʦʡ ʠ ʘʜʘʧʪʠʚʥʦʡ, 

ʩʧʦʩʦʙʥʦʡ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʚʦʧʣʦʱʘʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝ-

ʥʠʷ ʚ ʞʠʟʥʴ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʝʨʴ. ɹʦʣʝʝ 

ʪʦʛʦ, ʥʝʤʘʣʦʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, 

ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʦʧʝʨʘʪʠʚʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʩʤʝʥʫ ʚʥʝʰʥʠʭ ʠʣʠ 

ʚʥʫʪʨʝʥʥʠʭ ʫʩʣʦʚʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʄɽʊʆɼʓ ʆʎɽʅʂʀ ʀ ʇʆɺʓʐɽʅʀɽ  

ʂʆʅʂʋʈɽʅʊʆʉʇʆʉʆɹʅʆʉʊʀ ʇʈɽɼʇʈʀʗʊʀʗ ɿɸ ʉʏɪʊ  

ʂʃʖʏɽɺʓʍ ʌɸʂʊʆʈʆɺ ʈɸɿɺʀʊʀʗ 

 

ʖʩʫʧʦʚʘ ʃ.ɸ., ʩʪʫʜ.; 

 ʨʫʢʦʚʦʜʠʪʝʣʴ ʉʤʦʣʴʷʥʠʥʦʚʘ ʖ.ɺ., ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ɺ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʢʘʞʜʘʷ ʬʠʨʤʘ, ʠʟʫʯʘʷ ʧʦ-

ʪʨʝʙʠʪʝʣʝʡ, ʥʝ ʜʦʣʞʥʘ ʟʘʙʳʚʘʪʴ ʦ ʩʚʦʠʭ ʢʦʥʢʫʨʝʥʪʘʭ. ʅʝʦʙʭʦʜʠʤʦ 

ʜʦʚʦʣʴʥʦ ʪʦʯʥʦ ʦʮʝʥʠʚʘʪʴ ʠ ʠʟʫʯʘʪʴ ʢʦʥʢʫʨʝʥʪʥʫʶ ʩʨʝʜʫ, ʚ ʢʦʪʦ-

ʨʦʡ ʜʝʡʩʪʚʫʝʪ ʜʘʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦ-

ʥʷʪʠʷ çʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷè ʢʘʢ ʜʝʡʩʪʚʠʝ ʢʦʤ-

ʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʳʤ ʷʚʣʷʝʪʩʷ, ʥʘ ʤʦʡ ʚʟʛʣʷʜ, ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʜʘʥʥʦʝ ɸ.ʃ. ʂʘʨʧʦ-

ʚʳʤ ʠ ʍ.ɸ. ʌʘʩʭʠʝʚʳʤ. ʊʘʢ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ 

ï ʵʪʦ ʦʮʝʥʝʥʥʦʝ ʩʫʙʲʝʢʪʘʤʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʝʛʦ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʥʘ 

ʚʳʙʨʘʥʥʳʭ ʩʝʛʤʝʥʪʘʭ ʨʳʥʢʘ ʥʘʜ ʢʦʥʢʫʨʝʥʪʘʤʠ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, 

ʜʦʩʪʠʛʥʫʪʦʝ ʙʝʟ ʫʱʝʨʙʘ ʦʢʨʫʞʘʶʱʠʤ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʩʪʴʶ ʝʛʦ ʢʦʥʢʨʝʪʥʳʭ ʪʦʚʘʨʦʚ ʠ ʫʨʦʚʥʝʤ ʢʦʥʢʫʨʝʥʪʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʥʘʩʪʦʷʱʝʤ ʠ ʙʫʜʫ-

ʱʝʤ ʨʘʟʨʘʙʘʪʳʚʘʪʴ, ʠʟʛʦʪʘʚʣʠʚʘʪʴ, ʩʙʳʚʘʪʴ ʠ ʦʙʩʣʫʞʠʚʘʪʴ ʪʦʚʘʨʳ 

(ʫʩʣʫʛʠ), ʧʨʝʚʦʩʭʦʜʷ-ʱʠʝ ʧʦ ʢʨʠʪʝʨʠʶ ʮʝʥʘ/ʢʘʯʝʩʪʚʦ ʘʥʘʣʦʛʠ[1]. 

ʄ. ʇʦʨʪʝʨ ʪʨʘʢʪʦʚʘʣ ʵʪʦ ʧʦʥʷʪʠʝ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʂʦʥ-

ʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ - ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʨʠʙʳʣʴʥʫʶ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥ-

ʮʠʠ[2]. 

ʌʘʢʪʦʨʳ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ - ʵʪʦ ʪʝ ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʩʦʮʠ-

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʠʟʤʝʥʝ-

ʥʠʝ ʘʙʩʦʣʶʪʥʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪ-

ʚʦ, ʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷ.  

ʂʣʶʯʝʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠ-

ʷʪʠʷ (ʦʨʛʘʥʠʟʘʮʠʠ) ʚʳʩʪʫʧʘʝʪ ʝʛʦ ʦʧʝʨʘʮʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

,ʧʦʩʢʦʣʴʢʫ, ʙʘʟʠʨʫʷʩʴ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʤ ʫʧʦʪʨʝʙʣʝʥʠʠ ʩʫʱʝʩʪʚʫʶ-

ʱʠʭ ʚ ʥʘʣʠʯʠʠ ʨʝʩʫʨʩʦʚ, ʧʨʝʜʧʨʠʷʪʠʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘ-
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ʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʷʶʱʠʝʩʷ ʚʥʝʰʥʠʝ ʫʩʣʦʚʠʷ ʠ ʚʚʦʜʠʪʴ 

ʥʦʚʦʚʚʝʜʝʥʠʷ. 

ʂ ʬʘʢʪʦʨʘʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʥʦʩʷʪ: ʥʘʣʠʯʠʝ ʧʝʨʝ-

ʜʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ; ʥʘʣʠʯʠʝ  ʩʙʳʪʦʚʦʡ ʩʝʪʠ; ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ; ʜʝʡʩʪʚʝʥʥʦʩʪʴ ʨʝʢʣʘʤʳ ʠ ʩʨʝʜʩʪʚ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʩʙʳʪʘ; ʩʦʩʪʦʷʥʠʝ ʙʘʟʳ ʜʣʷ ʩʦʙʩʪʚʝʥʥʳʭ ʅʀʆʂʈ ʠ ʫʨʦʚʝʥʴ ʨʘʩʭʦ-

ʜʦʚ ʥʘ ʥʠʭ; ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʦʜʫʢʪʦʚʦʤʫ ʠ ʮʝʥʦʚʦʤʫ ʤʘʥʝʚʨʠʨʦʚʘ-

ʥʠʶ; ʩʦʩʪʦʷʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʢʨʝʜʠ-

ʪʦʚʘʥʠʷ, ʧʣʘʪʸʞʝʩʧʦʩʦʙʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʧʦʢʫʧʘʪʝʣʝʡ. 

ʆʜʥʠʤ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʳʞʠʚʘʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩʣʫʞʠʪ ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʠ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʢʦʥʢʫ-

ʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʧʦʚʳʰʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʧʨʦʩ ʨʳʥʢʘ ʥʘ ʙʘʟʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʦʛʨʘʥʠʯʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʢʫʨʝʥʪʘʤʠ. 

ʇʦʜ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʩʣʝʜʫʝʪ 

ʧʦʥʠʤʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ  ʧʨʠʥʮʠʧʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ 

ʝʛʦ ʩʚʷʟʝʡ ʩ  ʚʥʝʰʥʠʤ ʠ ʚʥʫʪʨʝʥʥʠʤ ʤʠʨʦʤ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʮʝʣʝʡ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʧʦ ʚʳʙʦʨʫ ʠʥʩʪ-

ʨʫʤʝʥʪʦʚ ʜʦʩʪʠʞʝʥʠʷ, ʫʢʘʟʘʥʥʳʭ ʮʝʣʝʡ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʥʘ 

ʜʝʣʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ.  

ʂʦʥʢʫʨʝʥʪʥʘʷ ʩʪʨʘʪʝʛʠʷ ð ʵʪʦ ʧʨʦʛʨʘʤʤʘ, ʧʣʘʥ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʡ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʬʦʨ-

ʤʠʨʦʚʘʥʠʶ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʥʘ ʨʳʥʢʝ[3]. 

ʉʦʟʜʘʥʠʝ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʪʨʘʪʝʛʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ð ʵʪʦ ʥʘʠ-

ʚʘʞʥʝʡʰʠʡ ʘʩʧʝʢʪ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʫʧʨʘʚʣʝʥʠʠ. 

ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʠ, ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʠʟ ʧʦʩʣʝʜʫʶʱʠʭ (ʵʪʘʧʦʚ) ʜʝʡʩʪʚʠʡ:  

ɸʥʘʣʠʟ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʤʘʢʨʦ- ʠ ʤʠʢʨʦ-

ʫʨʦʚʥʝ. 

ʆʮʝʥʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫ-

ʱʝʩʪʚ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʋʩʪʘʥʦʚʢʘ ʥʘʧʨʘʚʣʝʥʠʡ ʫʩʠʣʝʥʠʷ ʧʦʟʠʮʠʠ ʢʦʤʧʘʥʠʠ ʚ ʢʦʥ-

ʢʫʨʝʥʮʠʠ. 

ɸʥʘʣʠʟ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʤʘʢʨʦ- ʠ ʤʠʢʨʦ-

ʫʨʦʚʥʝ. 
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ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʨʘʪʝʛʠʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʆʮʝʥʢʘ ʚʳʙʨʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ. 

ɺ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦ ʩʫʱʥʦʩʪʠ ʢʦʥʢʫʨʝʥʮʠʠ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʜʘʚʥʦ ʦʙʩʫ-

ʞʜʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʚʦʧʨʦʩʘʭ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʦʩʪʠʛʥʫʪʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʧʝʭʠ, 

ʨʘʟʨʘʙʦʪʘʥʳ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤʳʝ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʠ ʠʜʝʥʪʠʯʥʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ʉʣʦʞʥʝʝ ʜʝʣʦ ʦʙʩʪʦʠʪ ʩ 

ʦʮʝʥʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʰʘʛʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʠ ʧʨʝʜ-

ʧʨʠʥʠʤʘʶʪʩʷ, ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ ʦʙʱʝʧʨʠʟʥʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʢʦʤ-

ʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʵʢʦʥʦʤʠ-

ʩʪʘʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʚʳʨʘʙʦʪʘʥʦ. 

ʆʮʝʥʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ 

ʥʝʦʙʭʦʜʠʤʘ ʚ ʮʝʣʷʭ: 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-

ʥʦʩʪʠ; 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ. 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ʚʳʙʦʨʘ ʢʦʥʪʨʘʛʝʥʪʦʚ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʚʳʭʦʜʘ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʥʦʚʳʝ ʨʳʥʢʠ 

ʩʙʳʪʘ; 

ɸʥʘʣʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝ-

ʤʘʪʠʢʝ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʩʬʦʨ-

ʤʫʣʠʨʦʚʘʥʥʦʡ ʟʘʜʘʯʠ. ɼʘʣʝʝ ʙʫʜʫʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʠʟ 

ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʧʘʥʠʡ, 

ʦʙʦʙʱʝʥʳ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʘʞʜʦʛʦ 

ʵʢʦʥʦʤʠʩʪʘ, ʠʟʫʯʘʶʱʝʛʦ ʧʨʦʙʣʝʤʫ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʷʚʣʷʝʪʩʷ ʦʪʳʩʢʘʥʠʝ ʢʨʠʪʝʨʠʝʚ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦ-

ʩʪʠ, ʝʝ ʠʩʪʦʯʥʠʢʦʚ ʠ ʬʘʢʪʦʨʦʚ. 

ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʫʨʦʚʥʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ: ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ, ʪʘʢʪʠʯʝʩʢʠʡ ʠ ʦʧʝʨʘʪʠʚʥʳʡ[4]. ʅʘ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪ ʧʦʚʳʰʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠ-

ʷʪʠʷ. ʅʘ ʪʘʢʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪ ʩʦʩʪʦʷʥʠʝ ʩʘʤʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʅʘ ʦʧʝʨʘʪʠʚʥʦʤ ʫʨʦʚʥʝ ʧʦʚʳ-
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ʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ - ʵʪʦ ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. 

ʀʪʘʢ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩ-

ʥʦʚʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ: 

1. ʄʘʪʨʠʯʥʳʝ ʤʝʪʦʜʳ (STEEPV-ʘʥʘʣʠʟ, ʤʘʪʨʠʮʘ ɹʂɻ, ʤʘʪ-

ʨʠʮʘ ɸ. ʊʦʤʧʩʦʥʘ ʠ ʈ. ʉʪʨʠʢʣʵʥʜʘ, ʤʘʪʨʠʮʘ ʀ. ɸʥʩʦʬʬʘ, SPACE-

ʘʥʘʣʠʟ, ʤʘʪʨʠʮʘ ʄʘʢʂʠʥʩʠ, ʤʘʪʨʠʮʘ ʢʦʥʢʫʨʝʥʪʥʳʭ ʩʪʨʘʪʝʛʠʡ ʄ. 

ʇʦʨʪʝʨʘ ʄʦʜʝʣʴ ADL, SWOT-ʘʥʘʣʠʟ, STEP-ʘʥʘʣʠʟ);  

2. ɻʨʘʬʠʯʝʩʢʠʝ (ʤʥʦʛʦʫʛʦʣʴʥʠʢ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʨʘ-

ʜʘʨ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʝʦʨʠʠ ʞʠʟʥʝʥ-

ʥʦʛʦ ʮʠʢʣʘ, ʢʘʨʪʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʠʚʦʡ ʦʧʳ-

ʪʘ, ʤʝʪʦʜ çʧʨʦʬʠʣʝʡè, ʤʝʪʦʜ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʘ, ʤʝ-

ʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʥʘ ʦʩ-

ʥʦʚʝ ʬʫʥʢʮʠʡ ʞʝʣʘʪʝʣʴʥʦʩʪʠ, ʤʝʪʦʜ ʢʦʥʢʫʨʝʥʪʥʳʭ ʩʪʨʘʪʝʛʠʡ ɾ.-

ɾ.ʃʘʤʙʝʥʘ );  

3. ʀʥʜʝʢʩʥʳʝ (ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʝʦʨʠʠ ʵʬʬʝʢʪʠʚʥʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ, ʠʥʪʝʛʨʘʣʴʥʳʝ ʤʝʪʦʜʳ, ʤʝʪʦʜ ʩʘʤʦʦʮʝʥʢʠ (ʝʚʨʦʧʝʡ-

ʩʢʘʷ ʤʦʜʝʣʴ ʜʝʣʦʚʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʘ), ʘʥʛʣʠʡʩʢʠʡ ʤʝʪʦʜʠʢʘ ʤʘʪʨʠ-

ʮʳ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʙʠʟʥʝʩʘ (ɺʀʄ), ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʦʮʝʥʢʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʘʥʘʣʠʟʝ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʨʝʜʧʨʠʷʪʠʡ-ʢʦʥʢʫʨʝʥʪʦʚ );  

4. ɸʥʘʣʠʪʠʯʝʩʢʠʝ (ʤʝʪʦʜ ʨʘʟʥʠʮ, ʤʝʪʦʜ ʨʘʥʛʦʚ, ʤʝʪʦʜ ʙʘʣʣʦʚ 

, ʯʝʪʳʨʝʭʩʣʦʞʥʳʭ ʧʦʢʘʟʘʪʝʣʴ ʢʦʥʮʝʥʪʨʘʮʠʠ CR4, ʠʥʜʝʢʩ ʍʝʨʬʠʥ-

ʜʘʣʷ ʍʠʨʰʤʘʥʘ, ʠʥʜʝʢʩ ʈʦʟʝʥʙʣʶʜʘ, ʤʦʜʝʣʴ ʩ ʠʜʝʘʣʴʥʦʡ ʪʦʯʢʦʡ); 

5. ʂʦʤʧʣʝʢʩʥʳʝ (ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʫʯʝʪʝ ʩʦʚʦʢʫʧʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʜʝʪʝʨʤʠʥʘʥʪʦʚ çʥʘʮʠʦʥʘʣʴʥʦʛʦ ʨʦʤʙʘè ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʤʝʪʦʜ ʨʘʜʘʨʘ, 

ʤʝʪʦʜ ʙʝʥʯʤʘʨʢʠʥʛʘ)[5]. 

ʋʜʦʙʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʨʘʚʥʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʝʜʧʨʠ-

ʷʪʠʷ ʠ ʦʩʥʦʚʥʳʭ ʢʦʥʢʫʨʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʛʨʘʬʠʯʝʩʢʠʝ ʩʦ-

ʝʜʠʥʝʥʠʷ ʦʮʝʥʦʢ ʧʦʣʦʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʢʦʥʢʫʨʝʥʪʦʚ ʧʦ ʥʘʠʙʦ-

ʣʝʝ ʟʥʘʯʠʤʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʚʠʜʝ 

ʚʝʢʪʦʨʦʚ ʦʩʝʡ. ʅʘʢʣʘʜʳʚʘʷ, ʤʥʦʛʦʫʛʦʣʴʥʠʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦ-

ʩʪʠ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʨʫʛ ʥʘ ʜʨʫʛʘ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʩʠʣʴʥʳʝ 

ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʦʜʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʦʤʫ. 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʤʝʥʷʝʪʩʷ ʵʢʩ-
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ʧʝʨʪʥʳʡ ʤʝʪʦʜ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʰʢʘʣʠʨʦʚʘʥʠʷ. ʏʘʱʝ ʚʩʝʛʦ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʩʝʤʠ- ʠʣʠ ʧʷʪʥʘʜʮʪʠʙʘʣʴʥʳʝ ʰʢʘʣʳ. ʕʪʦʪ ʞʝ  ʤʝʪʦʜ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʦʚʘʨʦʚ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʩʨʘʚʥʝʥʠʝ ʪʦʚʘʨʦʚ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʢʩʧʝʨʪʥʳʡ ʤʝʪʦʜ ʠʣʠ ʦʧ-

ʨʦʩ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʥʝ ʫʯʠ-

ʪʳʚʘʶʪ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʚʩʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʠ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʦʛʨʘʥʠʯʝʥʥʫʶ ʦʙʣʘʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ. 

ʉʫʱʝʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦ-

ʩʪʠ ʷʚʣʷʝʪʩʷ ʩʪʦʣʢʥʦʚʝʥʠʝ ʠʥʪʝʨʝʩʦʚ ʢʦʤʧʘʥʠʡ ʩ ʠʥʪʝʨʝʩʘʤʠ ʧʦ-

ʪʨʝʙʠʪʝʣʝʡ[4]. ʅʘ ʤʦʡ ʚʟʛʣʷʜ, ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʨ-

ʨʝʢʪʠʨʦʚʘʥʘ ʚ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʢʣʠʝʥʪʘ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ ʩʪʘ-

ʥʝʪ ʵʬʬʝʢʪʠʚʥʦʡ ʢʘʢ ʜʣʷ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ, ʪʘʢ ʠ ʜʣʷ ʧʦ-

ʪʨʝʙʠʪʝʣʝʡ. ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʡ ʪʦʣʴʢʦ ʧʨʠ ʧʨʝʦʜʦʣʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʙʘʨʴʝʨʦʚ, ʦʙʫ-

ʩʣʦʚʣʝʥʥʳʭ ʠʩʭʦʜʥʳʤ ʧʨʦʪʠʚʦʨʝʯʠʝʤ.  

ʅʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʚʦʧʨʦʩ ʦʧʪʠʤʠʟʘʮʠʠ ʮʝʥʳ ʥʘ ʧʨʦ-

ʜʫʢʮʠʶ ʠ ʫʩʣʫʛʠ, ʢʦʪʦʨʘʷ ʫʜʦʚʣʝʪʚʦʨʠʪ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʧʨʦʮʝʩʩʘ ʝʝ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ. ʉʣʝʜʫʶʱʠʤ ʥʝʤʘʣʦʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ 

ʷʚʣʷʝʪʩʷ ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ, ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦ-

ʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ʀ ʥʘʢʦ-

ʥʝʮ, ʚʦʧʨʦʩ ʩʦʟʜʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʣʠʝʥʪʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʦ ʥʝ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʦʩʦʙʦʛʦ ʠʥʪʝʨʝʩʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʟʚʣʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴ-

ʥʦʡ ʧʨʠʙʳʣʠ ʜʣʷ ʬʠʨʤʳ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ɺʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʵʪʘʧʦʚ ʠ ʜʝʡʩʪʚʠʡ, ʢ 

ʢʦʪʦʨʳʤ ʧʨʠʙʝʛʘʶʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʣʠʜʝʨʳ ʚʳ-

ʩʦʢʦʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʩ ʮʝʣʴʶ ʨʝʘʣʠʟʘʮʠʠ ʦʯʝʨʝʜʥʦʛʦ ʨʳʚʢʘ çʟʘ ʣʠ-

ʜʝʨʩʪʚʦè. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʨʝʛʫʣʷʨʥʦʤʫ ʦʙʥʦʚʣʝʥʠʶ ʘʩʩʦʨʪʠʤʝʥʪʘ 

ʚʳʧʫʩʢʘʝʤʳʭ ʪʦʚʘʨʦʚ ʠ ʦʢʘʟʳʚʘʝʤʳʭ ʫʩʣʫʛ, ʧʦʩʪʦʷʥʥʦʡ ʨʘʟʨʘʙʦʪʢʝ 

ʠ ʙʳʩʪʨʦʤʫ ʦʩʚʦʝʥʠʶ ʥʦʚʳʭ ʚʠʜʦʚ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʠ ʩʠʥʭʨʦʥʥʦʤʫ 

ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʛʠʙʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʩʦʢʨʘʱʝʥʠʶ ʠʟʜʝʨʞʝʢ ʠ ʟʘʪʨʘʪ. 
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ʀʟ ʚʩʝʛʦ ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʧʦ-

ʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʶ ʥʝʦʙʭʦʜʠʤʦ ʨʘʙʦ-

ʪʘʪʴ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʦʙʝʩʧʝʯʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʚʦ-

ʝʡ ʧʨʦʜʫʢʮʠʠ, ʯʪʦʙʳ ʦʥʘ ʤʦʛʣʘ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʧʨʦʜʫʢʪʘʤʠ ʜʨʫ-

ʛʠʭ ʢʦʤʧʘʥʠʡ; ʧʦʜʥʷʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʢʘʞ-

ʜʦʛʦ ʠʟ ʝʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. 
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ʋʏɽɹʅʓʄ ʇʈʆʎɽʉʉʆʄ ɺ ɺʋɿɽ 
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ɺʦʧʨʦʩ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ ʚʝʩʴʤʘ ʘʢʪʫʘʣʝʥ. ɺ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʚʣʠʷʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʂɻʊɸ, ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʫʯʝʙ-

ʥʳʤ ʧʨʦʮʝʩʩʦʤ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ 

ʕʀʆʉ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. 

ʂʘʯʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʠʟʤʝʥʥʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʧʨʦ-

ʛʨʝʩʩʘ ʯʝʣʦʚʝʯʝʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ 

ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʪʨʝʙʫʝʪ ʥʦʚʦʛʦ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ. 
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ʉʪʨʘʪʝʛʠʯʝʩʢʦʡ ʮʝʣʴʶ ʥʘʰʝʡ ʘʢʘʜʝʤʠʠ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʶʱʠʭʩʷ ʧʫʪʝʤ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ 

ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʝʡʰʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʩʠʣʝʥʠʷ 

ʠʥʪʝʛʨʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʌɻɹʆʋ ɺʆ 

çʂɻʊɸ ʠʤ. ɼʝʛʪʷʨʝʚʘè ʥʘ 2017  2021 ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʩʝʭ ʝʸ ʩʦʩʪʘʚʣʷʶʱʠʭ: 

½ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʕʀʆʉ; 

½ ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʙʦʪʳ ʩ ʕʀʆʉ ʩʪʫʜʝʥʪʦʚ ʠ ʩʦʪʨʫʜʥʠʢʦʚ; 

½ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʢʦʥʪʨʦʣʷ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ. 

ʋʧʨʘʚʣʝʥʠʝ ʘʢʘʜʝʤʠʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ: 

½ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

½ ʫʩʪʘʚʦʤ ʌɻɹʆʋ ɺʆ çʂɻʊɸ ʠʤ. ɼʝʛʪʷʨʝʚʘè ˉ1097, ʦʪ 

03.12.2018 ʛ.; 

½ ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ 

ʠ ɺʆ ʈʦʩʩʠʠ. 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʢʘʞʜʳʝ ʜʝʩʷʪʴ ʣʝʪ ʬʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ (ʌɻʆʉ). ʆʥ ʷʚʣʷʝʪʩʷ çʬʫʥʜʘ-

ʤʝʥʪʦʤè ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ.  

ɻʣʘʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʌɻʆʉ ɺʆ, ʚʳʧʫʱʝʥʥʳʭ ʄʠʥʠʩʪʝʨʩʪ-

ʚʦʤ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ, ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʕʀʆʉ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ. 

ʕʀʆʉ ï ʵʪʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦ-

ʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʩʪʨʦʝʥ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ ʚ ʦʪ-

ʜʝʣʴʥʦʩʪʠ, ʩ ʫʯʝʪʦʤ ʝʛʦ ʢʦʥʢʨʝʪʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʉʠʩʪʝʤʘ ʜʦʣʞ-

ʥʘ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʩʚʦʝʥʠʝ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ [1]. 

ʇʦ ʚʩʝʡ ʈʦʩʩʠʠ ʚ ʚʝʜʫʱʠʭ ɺʋɿʘʭ ʠʜʸʪ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ. 
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ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʕʀʆʉ ʘʢʘʜʝʤʠʠ ʩʦʩʪʦʠʪ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʝʨʚʠʩʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦ-

ʮʝʩʩ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ: 

½ ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ dksta.ru; 

½ ʵʣʝʢʪʨʦʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ; 

½ ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ 1ʉ; 

½ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʧʦʯʪʘ; 

½ ɺʂʈ-ɺʋɿ. 

ɼʘʥʥʘʷ ʩʬʝʨʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʤ 

ʜʚʠʞʝʥʠʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʝʝ ʠʟʫʯʝʥʠʝ ʥʠʢʦʛʜʘ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. 

ʇʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʤʝʪʦʜʳ ʨʝʘʣʠʟʘʮʠʠ, ʥʦʚʳʝ ʘʧʧʘʨʘʪʥʳʝ ʚʦʟʤʦʞ-

ʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʧʦ ʧʨʠʦʙʨʝʪʝʥʠʶ ʠ ʩʦʜʝʨʞʘʥʠʶ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ. ʀʥʬʦʨʤʘʮʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʦʞʝ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʠ 

ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʥʦʚʳʡ ʬʦʨʤʘʪ. 

ɺ 2020 ʛʦʜʫ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʣʠ ʙʝʟ ʪʨʫʜʘ ʚ 

ʩʞʘʪʳʝ ʩʨʦʢʠ ʧʝʨʝʡʪʠ ʥʘ ʥʦʚʫʶ ʜʣʷ ʚʫʟʘ ʬʦʨʤʫ ʨʘʙʦʪʳ ʠ ʫʩʧʝʰʥʦ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʚ ʬʦʨʤʘʪʝ ʦʥʣʘʡʥ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʕʀʆʉ ʂɻʊɸ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ.  

1ʉ: ʕʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ - ʵʪʦ ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʠʤʝʶʱʘʷ ʚʩʪʨʦʝʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʩʦʟʜʘʥʠʷ, ʠʟʤʝʥʝʥʠʷ, 

ʧʫʙʣʠʢʘʮʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʢʫʨʩʦʚ ʠ ʪʝʩʪʦʚ. 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʩ ʣʝʛʢʦʩʪʴʶ ʩʦʟʜʘʚʘʪʴ ʢʫʨʩʳ ʠʩ-

ʧʦʣʴʟʫʷ ʧʨʠʚʳʯʥʳʡ ʠʥʪʝʨʬʝʡʩ. ʀʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ 

ʚ ʩʦʜʝʨʞʘʥʠʝ ʢʫʨʩʘ ʬʘʡʣʦʚ ʣʶʙʦʛʦ ʬʦʨʤʘʪʘ. ʇʨʠʩʫʪʩʪʚʫʝʪ ʩʦʟʜʘ-

ʥʠʝ ʟʘʜʘʥʠʡ ʥʘ ʧʨʦʚʝʨʢʫ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ ʩʪʫʜʝʥʪʦʤ. ɺʩʪʨʦʝʥʥʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʪʝʩ-

ʪʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʦʚʝʩʪʠ ʢʦʥʪʨʦʣʴ ʧʦʣʫʯʝʥʥʳʭ 

ʟʥʘʥʠʡ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʚʩʪʨʦʝʥʥʳʡ ʬʦʨʫʤ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʣʠʯʥʦ ʠ ʩ 

ʛʨʫʧʧʦʡ. 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝ 

ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ. 
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ʈʝʘʣʠʟʫʝʪʩʷ ʦʙʣʘʯʥʦʝ ʭʨʘʥʝʥʠʝ ʨʘʙʦʪ ʩʪʫʜʝʥʪʦʚ ʥʘ ʩʝʨʚʝʨʘʭ 

ʘʢʘʜʝʤʠʠ. ɺ ʙʘʟʝ ʜʘʥʥʳʭ ʭʨʘʥʷʪʩʷ ʚʩʝ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʩʪʫʜʝʥʪʦʚ. ʆʮʝʥʠʚʘʥʠʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʧʦʣ-

ʥʷʝʪ ʘʪʪʝʩʪʘʮʠʦʥʥʳʝ ʚʝʜʦʤʦʩʪʠ ʚ ʩʠʩʪʝʤʝ 1ʉ: ʋʥʠʚʝʨʩʠʪʝʪ.  

ʀʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʚʩʪʨʦʝʥʥʳʭ ʦʪʯʝʪʦʚ, ʧʦʟʚʦ-

ʣʷʶʱʠʭ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ: 

½ ʩʧʠʩʦʢ ʦʙʫʯʘʶʱʠʭʩʷ; 

½ ʧʦʩʝʱʘʝʤʦʩʪʴ ʩʪʫʜʝʥʪʦʚ; 

½ ʟʘʪʨʘʯʝʥʥʦʝ ʚʨʝʤʷ ʥʘ ʠʟʫʯʝʥʠʝ ʢʫʨʩʘ; 

½ ʧʨʦʛʨʝʩʩ ʦʙʫʯʝʥʠʷ; 

½ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ; 

½ ʠʪʦʛʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ; 

½ ʠʩʧʨʘʚʣʝʥʠʝ ʟʘʜʘʥʠʡ; 

½ ʨʘʙʦʪʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ; 

½ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʚʝʨʢʠ ʟʘʜʘʥʠʡ; 

½ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʚʝʨʝʥʥʳʭ ʟʘʜʘʥʠʡ. 

ʉ ʧʦʣʥʳʤ ʧʝʨʝʯʥʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ 

ʦʟʥʘʢʦʤʠʪʴʩʷ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ 

https://solutions.1c.ru/catalog/elearning-universitycorp [2]. 

ɺʥʝʜʨʝʥʠʝ 1ʉ: ʕʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʦʧʪʠʤʠʟʠʨʫʝʪ ʩʫʱʝʩʪ-

ʚʫʶʱʫʶ ʕʀʆʉ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʟʘʥʷʪʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦ, ʫʧ-

ʨʦʱʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ ʚ ʘʢʘʜʝʤʠʠ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ 

ʨʘʙʦʪʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʂɻʊɸ, ʦʧʪʠʤʘʣʴʥʦ ʧʦʜʭʦʜʠʪ 

ʜʣʷ ʚʩʝʭ ʩʪʫʜʝʥʪʦʚ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ɸʢʘʜʝʤʠʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʇʦʥʷʪʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ - ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ URL: http://www.vkr-vuz.ru/news-read.html?id=67117# (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 07.04.2021). 

2. ʉʘʡʪ ʬʠʨʤʳ "1ʉ". 1ʉ: ʕʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ. ʂʦʨʧʦʨʘ-

ʪʠʚʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ URL:https://solutions.1c.ru/catalog/elearning-

universitycorp (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 07.04.2021). 
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ɸʅɸʃʀɿ ʄɽʊʆɼʆɺ ʆʎɽʅʂʀ ʕʂʆʅʆʄʀʏɽʉʂʆʁ 

 ɹɽɿʆʇɸʉʅʆʉʊʀ ɺʓʉʐɽɻʆ ʋʏɽɹʅʆɻʆ ɿɸɺɽɼɽʅʀʗ  
 

ʀʩʘʢʦʚʘ ɺ.ɺ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʏʝʨʥʦʚʘ ʆ.ɺ., ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ  

 

ɺ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʧʝʨʝʜ ʚʳʩʰʠʤʠ ʫʯʝʙʥʳʤʠ 

ʟʘʚʝʜʝʥʠʷʤʠ ʚʦʟʥʠʢʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʙʣʝʤ, ʛʣʘʚʥʦʡ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʚʫʟʘ ï ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʘʢʪʫʘʣʴʥʘ ʥʝ ʪʦʣʴʢʦ 

ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʦʥʘ ʚʘʞʥʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʚ 

ʮʝʣʦʤ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʬʝʨʳ ʦʙʨʘʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷ-

ʝʪ ʜʠʥʘʤʠʢʫ ʠ ʢʘʯʝʩʪʚʦ ʨʦʩʪʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ. 

ɺʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟ-

ʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. ʊʘʢ ʦʜʥʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘʮʠʦʥʘʣʴ-

ʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʯʘʩʪʴ ʚʘʣʦʚʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʧʦ ʚʠʜʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ çʆʙʨʘʟʦʚʘʥʠʝè. ʆʜʥʘʢʦ, ʠʛʨʘʷ ʥʝ ʩʦʚʩʝʤ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʚʘʣʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʚʳʩʰʝʝ ʦʙ-

ʨʘʟʦʚʘʥʠʝ ʚʦ ʤʥʦʛʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥ-

ʪʝʨʝʩʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  

ɺ ʋʢʘʟʝ ʇʨʝʟʠʜʝʥʪʘ ʈʌ çʆ ʉʪʨʘʪʝʛʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʦʪʩʫʪʩʪʚʫʝʪ ʢʦʥʢʨʝʪʥʦʝ ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʧʨʠʚʦʜʷʪʩʷ ʫʛʨʦʟʳ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ, ʩʦʟʜʘʶʱʠʭ ʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʤ ʠʥ-

ʪʝʨʝʩʘʤ ʣʠʯʥʦʩʪʠ, ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ [4].  

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʆ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠè ʦʧʨʝʜʝʣʷʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʈʦʩʩʠʠ ʢʘʢ ʟʘʱʠʪʫ 

ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ ʞʠʪʝʣʝʡ ʩʪʨʘʥʳ, ʨʦʩʩʠʡʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ ʦʪ ʚʥʫʪ-

ʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʫʛʨʦʟ [6]. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ï ʦʙʣʘʩʪʴ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ, ʚ 

ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʠʟʫʯʘʶʪ ʩʦʩʪʦʷʥʠʝ ʵʢʦʥʦʤʠʢʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʠ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ; ʵʬʬʝʢʪʠʚʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʪʨʝʙ-

ʥʦʩʪʝʡ; ʢʦʥʪʨʦʣʴ ʛʦʩʫʜʘʨʩʪʚʘ ʟʘ ʜʚʠʞʝʥʠʝʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘ-
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ʮʠʦʥʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ; ʟʘʱʠʪʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʩʪʨʘʥʳ ʥʘ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʷʭ [2]. 

ʇʦʥʷʪʠʝ çʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷè ʷʚʣʷʝʪ-

ʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʥʷʪʠʷ çʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʩʪʨʘʥʳè.  

ʅʘʮʠʦʥʘʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʪʝʨʝʩʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ ʚ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʳ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʦʷʪ ʥʝ ʪʦʣʴʢʦ ʚ 

ʫʚʝʣʠʯʝʥʠʠ ʟʘ ʩʯʝʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʚʘʣʦʚʦʡ ʜʦʙʘʚʣʝʥ-

ʥʦʡ ʩʪʦʠʤʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ ʚ 

ʜʦʩʪʠʞʝʥʠʠ ʠʥʪʝʨʝʩʦʚ ʣʠʯʥʦʩʪʠ, ʦʙʱʝʩʪʚʘ, ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʢʘʯʝʩʪ-

ʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʫʩʣʫʛʠ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʨʦʙʣʝʤʘ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ 

ʧʦʣʥʦʩʪʴʶ ʥʝ ʨʝʰʝʥʘ ʠ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʠʩʢʘ 

ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʩ ʫʯʸʪʦʤ ʠʤʝʶʱʝʛʦʩʷ ʦʧʳʪʘ.  

ʆʙʝʩʧʝʯʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʫʟʘ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ, ʪ.ʢ. ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʝʦʙʭʦʜʠ-

ʤʳʡ ʧʦʪʝʥʮʠʘʣ ʚʫʟʘ ʥʘ ʫʨʦʚʥʝ, ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ ʝʛʦ ʥʦʨʤʘʣʴʥʦʛʦ, 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ.  

ʀʩʭʦʜʷ ʠʟ ʨʘʟʣʠʯʥʦʛʦ ʪʦʣʢʦʚʘʥʠʷ ʩʫʱʥʦʩʪʠ ʧʦʥʷʪʠʷ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʙʰʠʨʥʦʩʪʠ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʩʦʚʨʝʤʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʫʶʱʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ:  

1. ʀʥʜʠʢʘʪʦʨʥʳʡ ʧʦʜʭʦʜ. 

2. ʈʝʩʫʨʩʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ. 

3. ʇʦʜʭʦʜ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʨʠʩʢʦʚ. 

4. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ.  

ʀʥʜʠʢʘʪʦʨʥʳʡ ʧʦʜʭʦʜ ï ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʮʝʥʢʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʫʟʘ, ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ 

ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʨʝʟʫʣʴʪʘʪʦʚ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʩ ʠʥʜʠʢʘʪʦʨʘʤʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʨʦʛʦʚʳʝ 

ʟʥʘʯʝʥʠʷ. ɺʳʙʦʨ ʠʥʜʠʢʘʪʦʨʦʚ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʩʧʦʩʦʙ ʠʭ ʛʨʫʧʧʠʨʦʚʢʠ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʟʘ-
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ʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʨʘʩʣʝʚʦʡ ʩʧʝʮʠʬʠʢʠ, ʟʥʘʯʠʤʦʩʪʠ ʫʛʨʦʟ ʠ ʩʫʙʲʝʢ-

ʪʠʚʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʘʚʪʦʨʦʚ [3, 841]. 

ʈʝʩʫʨʩʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ ʦʭʚʘʪʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʙʣʘʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʩʥʦʚʳʚʘʝʪ-

ʩʷ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʧʘʩʥʦʩʪʠ ʟʘ 

ʩʯʝʪ ʫʢʨʝʧʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ [3, 842]. 

ʇʦʜʭʦʜ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʦʩʥʦʚʘʥ ʥʘ ʘʥʘʣʠʟʝ ʚʥʝʰ-

ʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ, ʫʛʨʦʞʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠ-

ʷʪʠʷ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʢʦʥʢʨʝʪʥʳʭ ʨʠʩʢʦʚ.  

ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʵʣʝʤʝʥʪʳ ʠʥʜʠʢʘʪʦʨ-

ʥʦʛʦ, ʨʝʩʫʨʩʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʨʠʩʢʦʚʦʛʦ ʧʦʜʭʦʜʦʚ.  

ɺʳʙʦʨ ʪʦʡ ʠʣʠ ʠʥʦʡ ʛʨʫʧʧʳ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʨʘʥʥʦʡ ʮʝʣʠ, ʥʘʣʠʯʠʷ ʠ 

ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [5, 127]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʠʢʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫ-

ʯʘʝʚ ʠʤʝʶʪ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ [1, 68]. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʘ ʩʠʩʪʝʤʘ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʠʥʪʝʨʝʩʳ ʦʩʥʦʚʥʳʭ ʢʘʪʝʛʦʨʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʫʯʠʪʳʚʘʶʱʘʷ ʢʣʶʯʝʚʳʝ ʧʘʨʘʤʝʪʨʳ ʝʛʦ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʢʨʠ-

ʪʝʨʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ:  

ï ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʜʦʭʦʜʦʚ ʠ ʨʘʩʭʦʜʦʚ ʦʨʛʘʥʠ-

ʟʘʮʠʠ;  

ï ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʬʠʥʘʥʩʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ;  

ï ʦʧʪʠʤʘʣʴʥʘʷ ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʧʝʨʩʦʥʘʣʘ;  

ï ʚʳʧʦʣʥʝʥʠʝ ʘʢʢʨʝʜʠʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

ɺ ʭʦʜʝ ʦʙʦʙʱʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʳ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʧʣʝʢʩ-
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ʥʦʡ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʩʰʝʛʦ ʫʯʝʙ-

ʥʦʛʦ ʟʘʚʝʜʝʥʠʷ:  

1. ɺʩʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʠʟʤʝʨʠʤʳ. 

2. ʇʦʢʘʟʘʪʝʣʷʤ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʩʚʦʝʥʳ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ.  

3. ʄʝʪʦʜʠʢʘ ʜʦʣʞʥʘ ʦʧʠʨʘʪʴʩʷ ʥʘ ʜʘʥʥʳʝ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ 

ʧʫʙʣʠʯʥʦʤ ʜʦʩʪʫʧʝ.  

ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʦʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʢ 

ʦʮʝʥʢʠ ʕɹ ʚʫʟʘ ʚʳʩʪʫʧʘʝʪ ʤʝʪʦʜʠʢʘ ɹʘʩʪʨʳʢʠʥʘ ʠ ɺʦʨʦʙʴʝʚʦʡ, ʢʦ-

ʪʦʨʘʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩʝ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ [1, 70]: 

ï ʦʙʲʝʤ ʜʦʭʦʜʦʚ ʠʟ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʦʜʥʦʛʦ ʩʪʫʜʝʥʪʘ; 

ï ʫʜʝʣʴʥʳʡ ʚʝʩ ʦʩʪʘʪʢʘ ʩʨʝʜʩʪʚ ʥʘ ʥʘʯʘʣʦ ʛʦʜʘ ʚ ʜʦʭʦʜʘʭ; 

ï ʫʜʝʣʴʥʳʡ ʚʝʩ ʜʦʭʦʜʦʚ ʦʪ ʧʨʠʥʦʩʷʱʝʡ ʜʦʭʦʜ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ï ʫʜʝʣʴʥʳʡ ʚʝʩ ʨʘʩʭʦʜʦʚ ʥʘ ʨʘʟʚʠʪʠʝ; 

ï ʫʜʝʣʴʥʳʡ ʚʝʩ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ; 

ï ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʦʥʢʫʨʝʥʪʥʳʭ ʟʘʢʫʧʦʢ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʟʘʢʫ-

ʧʦʢ; 

ï ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ 

(ʇʇʉ) ʚ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ; 

ï ʯʠʩʣʝʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʥʦʛʦ ʨʘʙʦʪʥʠʢʘ ʇʇʉ; 

ï ʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʚ ʫʯʨʝʞʜʝʥʠʠ ʢ 

ʩʨʝʜʥʝʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ ʧʦ ʨʝʛʠʦʥʫ; 

ï ʯʠʩʣʦ ʚʳʧʦʣʥʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʥʠʪʦʨʠʥʛʘ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢ-

ʪʳ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʚʫ-

ʟʦʚ. ɸʥʘʣʠʟ ʚʘʞʥʳʭ ʩʬʝʨ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʫʯʨʝʞʜʝʥʠʷ ʧʦʟʚʦʣʷ-

ʝʪ ʚʳʷʚʠʪʴ ʩʣʘʙʳʝ ʤʝʩʪʘ ʚʫʟʦʚ ʜʣʷ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʫʣʫʯʰʝʥʠʶ ʠʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʢʘʟʘʪʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ, ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʜʠʪʴ ʨʝʟʫʣʴʪʘʪ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʦʙʳ-

ʪʠʡ, ʜʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ 

ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʫʟʘ.  
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ʪʝʣʴʩʪʚʦ ʖʨʘʡʪ, 2019. ï 273 ʩ.  

6. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 28.12.2010 ˉ 390-ʌɿ çʆ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠè ʠʩʪʦʯʥʠʢ ʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩ. 

 

 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉʆɺ ɺʋɿɸ  

ɼʃʗ ʈɽɸʃʀɿɸʎʀʀ ɼʆʂʋʄɽʅʊʆʆɹʆʈʆʊɸ  

ɺ ʂʆʈʇʆʈɸʊʀɺʅʆʁ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄɽ 

 

ʂʦʪʦʚ ɺ.ɺ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʃʘʚʨʠʱʝʚʘ ɽ.ɽ., ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ʂʦʨʧʦʨʘʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʂʀʉ) ï ʚʘʞʥʝʡʰʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʣʶ-

ʙʦʡ ʢʨʫʧʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʂ ʦʩʥʦʚʥʳʤ ʬʫʥʢʮʠʷʤ ʂʀʉ ʦʪʥʦʩʷʪʩʷ 

ʬʫʥʢʮʠʠ ʩʙʦʨʘ, ʨʝʛʠʩʪʨʘʮʠʠ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ, ʘʢʪʫʘʣʠʟʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʬʫʥʢʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʵʪʠʭ 

ʨʝʩʫʨʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷʤ [1]. 

ʉʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ (ʉʕɼ) ï ʧʨʦʛʨʘʤʤ-

ʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʥʘ ʚʩʝʭ 

ʩʪʘʜʠʷʭ ʠʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ: ʩʦʟʜʘʥʠʝ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ, ʭʨʘʥʝʥʠʝ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʬʫʥʢʮʠʠ ʧʦʠʩʢʘ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʤʘʨʰʨʫʪʠʟʘʮʠʠ 

ʠ ʪ.ʜ. ʉʕɼ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʦʜʩʠʩʪʝʤ ʂʀʉ. 
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ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʉʕɼ ʦʯʝʚʠʜʥʘ. ʉʦʛʣʘʩʥʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʤ ɻʂ çʉʦʬʪʵʢʩʧʝʨʪè (ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʀʊ-

ʠʥʪʝʛʨʘʪʦʨʦʚ ʮʝʥʪʨʘʣʴʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ) ʧʝʨʝʭʦʜ ʥʘ ʉʕɼ 

ʧʦʟʚʦʣʷʝʪ ʩʵʢʦʥʦʤʠʪʴ ʥʘ ʟʘʨʧʣʘʪʝ ʣʠʰʥʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʥʮʝʣʷʨ-

ʩʢʦʡ ʩʣʫʞʙʳ; ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʩʦʛʣʘʩʦʚʘʥʠʷ ʜʦʛʦʚʦʨʦʚ ʠ ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʦ-ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ 60%; ʚ 2 ʨʘʟʘ ʫʩʢʦ-

ʨʠʪʴ ʜʦʩʪʘʚʢʫ ʜʦʢʫʤʝʥʪʘ ʜʦ ʘʜʨʝʩʘʪʘ; ʫʣʫʯʰʠʪʴ ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʥʠ-

ʪʝʣʴʩʢʦʡ ʜʠʩʮʠʧʣʠʥʳ; ʩʦʢʨʘʪʠʪʴ ʙʫʤʘʞʥʳʝ ʨʘʩʭʦʜʳ ʥʘ 10% (ʧʝʨ-

ʚʦʝ ʚʨʝʤʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʤʝʰʘʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦ-

ʨʦʪ: ʜʫʙʣʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʥʥʳʡ ʦʙʤʝʥ ʙʫʤʘʞʥʳʤ); ʫʧʦʨʷʜʦʯʠʪʴ ʠ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʦʙʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʦʚ [2]. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʧʝʨʝʭʦʜʘ ʥʘ 

ʉʕɼ ʚ ʦʨʛʘʥʠʟʘʮʠʠ: 

1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʠ ʮʝʣʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

2. ʇʨʝʜʧʨʦʝʢʪʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʨʝʚʠʟʠʶ 

ʜʦʢʫʤʝʥʪʦʚ; ʠʟʫʯʝʥʠʝ ʨʝʛʣʘʤʝʥʪʦʚ ʨʘʙʦʪʳ ʩ ʥʠʤʠ; ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ; ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʜʫʨ ʨʝʛʠʩʪ-

ʨʘʮʠʠ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ; ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʠʥʠʮʠʘʮʠʠ, ʫʪʚʝʨ-

ʞʜʝʥʠʷ ʠ ʠʩʧʦʣʥʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; ʚʳʷʚʣʝʥʠʝ ʙʠʟ-

ʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʷʚʥʦ ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

3. ʆʧʪʠʤʠʟʘʮʠʷ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

4. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

5. ʅʘʩʪʨʦʡʢʘ ʪʠʧʦʚʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʉʕɼ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠ-

ʢʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

6. ʉʦʙʩʪʚʝʥʥʦ ʚʥʝʜʨʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦ ʦʜ-

ʥʦʤʫ ʠʟ ʜʚʫʭ ʪʠʧʦʚʳʭ ʩʮʝʥʘʨʠʝʚ: ʣʠʙʦ ʧʦ ʧʨʦʮʝʩʩʘʤ (ʩʥʘʯʘʣʘ ʘʚ-

ʪʦʤʘʪʠʟʠʨʫʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʧʠʩʝʤ, ʜʦʛʦʚʦʨʦʚ ʠ ʪ.ʜ.), ʣʠʙʦ ʧʦ ʩʪʨʫʢ-

ʪʫʨʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ (ʘʚʪʦʤʘʪʠʟʠʨʫʝʪʩʷ ʨʘʙʦʪʘ ʢʘʥʮʝʣʷʨʠʠ, 

ʜʝʢʘʥʘʪʦʚ, ʢʘʬʝʜʨ ʠ ʪ.ʜ.). 

7. ʆʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ, ʧʦʜʛʦʪʦʚʢʘ ʨʫʢʦʚʦʜʩʪʚ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʵʪʘʧʳ 2-4 ʥʘ ʧʨʠʤʝʨʝ ʠʭ ʧʨʦʭʦʞʜʝʥʠʷ 

ʚ ʂɻʊɸ ʠʤ. ɼʝʛʪʷʨʝʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʉʕɼ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ 1ʉ: 

ʕʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʩʪʘʚʘ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʚʢʣʶʯʠʪʴ ʚ ʥʝʝ ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ (ʨʫʢʦʚʦʜʠʪʝʣʝʡ) ʩʪʨʫʢʪʫʨʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ (ʧʨʦʨʝʢʪʦʨ ʧʦ ʫʯʝʙʥʦʡ ʨʘʙʦʪʝ, ʩʦʪʨʫʜʥʠʢ ʫʧʨʘʚʣʝ-
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ʥʠʷ ʢʘʜʨʦʚ, ʩʦʪʨʫʜʥʠʢ ʢʘʥʮʝʣʷʨʠʠ ʠ ʪ.ʜ.), ʘ ʪʘʢʞʝ ʥʘʯʘʣʴʥʠʢʘ ʠ 

ʩʦʪʨʫʜʥʠʢʦʚ ʀʊ-ʦʪʜʝʣʘ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʩʦ ʚʩʝʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʦʨʛʘʥʠʟʘʮʠʠ ʙʳʣʘ ʩʦʙʨʘʥʘ ʠʥʬʦʨʤʘ-

ʮʠʷ ʦ ʬʦʨʤʠʨʫʝʤʳʭ ʜʦʢʫʤʝʥʪʘʭ ʠ ʨʦʣʷʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʨʠʤʝʨ 

ʧʦʜʦʙʥʳʭ ʩʚʝʜʝʥʠʡ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣ. 1 (ʥʘ ʧʨʠʤʝʨʝ ʧʨʠʢʘʟʘ ʧʦ 

ʣʠʯʥʦʤʫ ʩʦʩʪʘʚʫ ʩʪʫʜʝʥʪʦʚ). 

ʊʘʙʣʠʮʘ 1 

ʌʨʘʛʤʝʥʪ ʩʚʝʜʝʥʠʡ ʦ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʦʚ 
ˉ 

ʧ/ʧ 

ɺʠʜ ʜʦʢʫ-

ʤʝʥʪʘ 
ʈʦʣʴ ɼʦʣʞʥʦʩʪʴ 

1 

ʇʨʠʢʘʟ ʧʦ 

ʣʠʯʥʦʤʫ 

ʩʦʩʪʘʚʫ 

ʩʪʫʜʝʥʪʦʚ 

(ʚʳʧʫʩʢ) 

ɺʥʦʩʠʪ ʧʨʦʝʢʪ 

ʧʨʠʢʘʟʘ 
ɼʝʢʘʥ 

ʈʝʛʠʩʪʨʠʨʫʝʪ ʉʪʘʨʰʠʡ ʠʥʩʧʝʢʪʦʨ ʋʂ 

ɺʠʟʠʨʫʝʪ 

ɼʝʢʘʥ 

ʇʨʦʨʝʢʪʦʨ ʧʦ ʋʈ ʠ ʈ 

ʅʘʯʘʣʴʥʠʢ ʫʧʨʘʚʣʝʥʠʷ ʢʘʜʨʦʚ 

ɻʣʘʚʥʳʡ ʶʨʠʩʪ  

ʋʪʚʝʨʞʜʘʝʪ  ʈʝʢʪʦʨ ʂɻʊɸ 

ʆʟʥʘʢʘʤʣʠʚʘ-

ʝʪʩʷ ʠ ʠʩʧʦʣ-

ʥʷʝʪ 

ɿʘʚ. ʢʘʬʝʜʨʦʡ 

ʉʪʘʨʰʠʡ ʠʥʩʧʝʢʪʦʨ ʋʂ 

ʅʘʯʘʣʴʥʠʢ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ 

ɻʣʘʚʥʳʡ ʙʫʭʛʘʣʪʝʨ 

ʅʘʯʘʣʴʥʠʢ ʧʣʘʥʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ɿʘʚ. ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʠʙʣʠʦ-

ʪʝʢʦʡ 

ʅʘʯʘʣʴʥʠʢ ʛʨʫʧʧʳ ʧʦ ʤʦʙʠʣʠʟʘ-

ʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʝ, ʚʦʠʥʩʢʦʤʫ 

ʫʯʝʪʫ ʠ ʙʨʦʥʠʨʦʚʘʥʠʶ  

ʅʘʯʘʣʴʥʠʢ ʩʧʝʮʦʪʜʝʣʘ  

ɿʘʚ. ʦʙʱʝʞʠʪʠʝʤ   

 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ ʩʪʨʦʷʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʦʜʝʣʠ 
ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚʫʟʘ. ɼʣʷ ʠʭ ʧʦʩʪʨʦʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴ-
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ʟʦʚʘʪʴ ʦʜʥʫ ʠʟ ʤʝʪʦʜʦʣʦʛʠʡ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘ-
ʥʠʷ (SADT). ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʚʳʙʦʨ ʤʝʪʦʜʦʣʦʛʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝ 
ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ 1ʉ ʥʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʥʘʪʠʚʥʦʛʦ ʚʩʪʨʦʝʥʥʦʛʦ ʷʟʳʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺʳʙʨʘʥʥʘʷ 
ʤʝʪʦʜʦʣʦʛʠʷ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʫʜʦʙʩʪʚʘ, ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʥʦʩʪʠ, ʥʘʛʣʷʜʥʦʩʪʠ. ʍʦʨʦʰʠʤ ʚʳʙʦʨʦʤ ʪʘʢʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʤʦ-
ʞʝʪ ʩʣʫʞʠʪʴ IDEF0 [3]. ʆʜʥʘʢʦ ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʦʡ ʧʦʜʭʦʜ 
ʥʝ ʚʩʝʛʜʘ ʧʨʠʝʤʣʝʤ: ʟʘʯʘʩʪʫʶ ʢʨʫʧʥʳʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩʦʜʝʨʞʘʪ ʚʩʪʨʦʝʥʥʳʝ ʷʟʳʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟ-
ʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʥʘʧʨʠʤʝʨ, BPM ʚ BAAN, ʛʨʘʬʠʯʝʩʢʠʡ ʷʟʳʢ ʤʦʜʝ-
ʣʠʨʦʚʘʥʠʷ ʚ Search (ʀʥʪʝʨʤʝʭ) ʠ ʪ.ʜ. 

ʅʘ ʨʠʩ. 1, 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʥʪʝʢʩʪʥʘʷ ʜʠʘ-
ʛʨʘʤʤʘ ʠ ʜʠʘʛʨʘʤʤʘ ʜʝʢʦʤʧʦʟʠʮʠʠ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʜʣʷ ʤʦʜʝʣʠ 
ʧʨʠʢʘʟʘ ʧʦ ʣʠʯʥʦʤʫ ʩʦʩʪʘʚʫ ʩʪʫʜʝʥʪʦʚ (ʨʝʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩʦʜʝʨʞʠʪ 
ʯʝʪʳʨʝ ʫʨʦʚʥʷ ʜʝʢʦʤʧʦʟʠʮʠʠ). 

 

 

ʈʠʩ.1. ʂʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çɺʳʧʫʩʢ ʧʨʠʢʘʟʘ 

ʧʦ ʣʠʯʥʦʤʫ ʩʦʩʪʘʚʫè 
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ʈʠʩ. 2. ɼʠʘʛʨʘʤʤʘ ʜʝʢʦʤʧʦʟʠʮʠʠ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ 

ʅʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʥʳʭ ʤʦʜʝʣʝʡ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʢʦʥʬʠʛʫ-

ʨʘʮʠʷ ʉʕɼ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʫʚʠʜʝʪʴ ʤʘʨʰʨʫʪʳ 

ʜʚʠʞʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʥʝʜʦʩʪʫʧʥʦ ʧʨʠ ʪʝʢʩʪʦʚʦʤ ʠʣʠ ʪʘʙʣʠʯʥʦʤ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ. 
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ʄɽʊʆɼʓ ɸʅɸʃʀɿɸ ʊʆɺɸʈʅʆʁ ʇʆʃʀʊʀʂʀ 

 ʂʆʈʇʆʈɸʎʀʀ 

 
ʃʘʧʰʠʥ ɸ.ʇ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʏʝʨʥʦʚʘ ʆ.ɺ., ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

ɺ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʛʣʦʙʘʣʠʟʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ 

ʫʞʝʩʪʦʯʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʨʳʥʢʘʭ, ʠ ʨʝʘʣʴʥʳʝ 

ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ ʪʝ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʠ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʢʦʪʦʨʳʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʚʝʩʴ ʥʘʙʦʨ 

ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ-ʤʘʨʢʝʪʠʥʛʘ. 

ʅʝ ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ ʚ ʵʪʦʤ ʠʛʨʘʝʪ ʧʨʦʜʫʢʪʦʚʘʷ ʧʦʣʠʪʠʢʘ ʢʦʤʧʘ-

ʥʠʠ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝʤ ʚʦʧʨʦʩʦʚ, ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʚʳʙʦʨʦʤ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʩ ʮʝʣʴʶ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʨʳʥʢʝ [7]. 

ʇʦʜ ʧʨʦʜʫʢʪʦʚʦʡ ʧʦʣʠʪʠʢʦʡ ʢʦʤʧʘʥʠʠ ʧʦʥʠʤʘʝʪʩʷ ʢʦʤʧʣʝʢʩ 

ʜʝʡʩʪʚʠʡ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ; ʧʦʜʜʝʨʞʘʥʠʝ ʢʦʥʢʫ-

ʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʦʚʘʨʘ ʥʘ ʪʨʝʙʫʝʤʦʤ ʫʨʦʚʥʝ; ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝ-

ʛʠʠ ʫʧʘʢʦʚʢʠ; ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙ-

ʩʣʫʞʠʚʘʥʠʝʤ ʪʦʚʘʨʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʥʝʦʙ-

ʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪʦ ʪʦʣʴʢʦ ʧʨʠ ʥʘʜʣʝʞʘʱʝʤ ʫʧʨʘʚʣʝʥʠʠ ʪʦʚʘʨʥʦʡ ʧʦʣʠʪʠ-

ʢʦʡ. ɺʩʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʦʚʘʨʥʦʡ ʧʦʣʠʪʠʢʦʡ ʜʝʣʷʪʩʷ 

ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʬʘʢʪʦʨʦʚ ʠ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʦʧʝʨʠʨʫʶʪ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʜʥʦʬʘʢʪʦʨʥʳʝ ʤʝʪʦʜʠʢʠ, ʜʚʫʭʬʘʢʪʦʨʥʳʝ ʠ ʤʥʦ-

ʛʦʬʘʢʪʦʨʥʳʝ ʤʦʜʝʣʠ ʠ ʧʨʦʯʠʝ ʤʝʪʦʜʠʢʠ. 

ʆʜʥʦʬʘʢʪʦʨʥʳʝ ʤʝʪʦʜʠʢʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: ɸɺʉ ʠ XYZ-

ʘʥʘʣʠʟ, ʘʥʘʣʠʟ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʧʝʨʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ.   

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʪʦʚʘʨʥʦʡ ʧʦʣʠʪʠʢʠ, 

ʧʨʠʤʝʥʷʝʤʳʡ ʚʦ ʤʥʦʛʠʭ ʪʦʨʛʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, - ɸɺʉ-ʘʥʘʣʠʟ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʧʦʣʫʯʠʣ ʙʦʣʴʰʦʝ ʨʘʟʚʠʪʠʝ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʘʥʘʣʠʟʘ 

ʛʨʫʧʧʳ ʧʨʦʜʫʢʮʠʠ ʨʘʟʙʠʚʘʶʪʩʷ ʧʦ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʥʘ ʦʙʱʠʡ ʨʝ-

ʟʫʣʴʪʘʪ. ʇʨʠʯʝʤ ʧʨʠʥʮʠʧʦʤ ʛʨʫʧʧʠʨʦʚʢʠ ʤʦʞʝʪ ʙʳʪʴ ʚʝʣʠʯʠʥʘ 

ʚr ʨʫʯʢʠ, ʧʦʣʫʯʘʝʤʘʷ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʛʨʫʧʧʳ ʧʨʦʜʫʢʪʦʚ, ʦʙʲʝʤ ʧʨʦ-

ʜʘʞ ʠʣʠ ʢʘʢʠʝ-ʣʠʙʦ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ. ʏʘʩʪʦ ʚʳʨʫʯʢʘ ʙʦʣʝʝ ʧʦʢʘ-
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ʟʘʪʝʣʴʥʘ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʛʨʫʧʧʠʨʦʚʢʠ. ɻʨʫʧʧʠʨʦʚʢʘ ʧʦ ʦʙʲʝʤʫ 

ʧʨʦʜʘʞ ʤʦʞʝʪ ʙʳʪʴ ʘʜʝʢʚʘʪʥʘ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʘʥʘʣʠʟʠʨʫʝʤʳʝ 

ʛʨʫʧʧʳ ʧʨʦʜʫʢʮʠʠ ʦʜʥʦʨʦʜʥʳ ʧʦ ʩʦʩʪʘʚʫ ʠ ʮʝʥʝ. ɸʩʩʦʨʪʠʤʝʥʪ ʜʝ-

ʣʠʪʩʷ ʥʘ 3 ʛʨʫʧʧʳ ʪʦʚʘʨʦʚ: ʛʨʫʧʧʘ ɸ ʤʦʞʝʪ ʦʙʲʝʜʠʥʷʝʪ ʪʦʚʘʨʳ, 

ʢʦʪʦʨʳʝ ʚ ʩʫʤʤʝ ʜʘʶʪ ʜʦ 80% ʧʨʠʙʳʣʠ, ʟʘʥʠʤʘʷ ʧʨʠ ʵʪʦʤ ʦʢʦʣʦ 

20% ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ ʦʙʲʸʤʘ ʧʨʦʜʘʞ; ʛʨʫʧʧʘ ɺ ī ʵʪʦ 20% 

ʪʦʚʘʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʢʦʣʦ 20% ʧʨʠʙʳʣʠ; ʛʨʫʧʧʘ ʉ ï ʧʨʠʥʦ-

ʩʠʪ ʦʢʦʣʦ 5 % ʧʨʠʙʳʣʠ ʠ ʟʘʥʠʤʘʝʪ 60-70% ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʦʙʲʸʤʝ 

ʧʨʦʜʘʞ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʞʝʩʪʢʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʥʘʣʠ-

ʯʠʝ ʚ ʘʩʩʦʨʪʠʤʝʥʪʝ ʪʦʚʘʨʥʳʭ ʧʦʟʠʮʠʡ ʛʨʫʧʧʳ ɸ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʪʦʚʘʨʥʳʤ ʧʦʟʠʮʠʷʤ ʛʨʫʧʧʳ B ʢʦʥʪʨʦʣʴ ʤʦʞʝʪ ʙʳʪʴ ʪʝʢʫʱʠʤ, ʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʟʠʮʠʷʤ ʛʨʫʧʧʳ ʉ ï ʧʝʨʠʦʜʠʯʝʩʢʠʤ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʚ ʭʦʜʝ ɸɺʉ ʘʥʘʣʠʟʘ ʬʦʨʤʠʨʫʝʪʩʷ ɸɺʉ ʨʝʡʪʠʥʛ ʪʦʚʘʨʦʚ. 

XYZ-ʘʥʘʣʠʟ ï ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʟʜʝʣʠʪʴ ʧʨʦ-

ʜʫʢʮʠʶ ʧʦ ʩʪʝʧʝʥʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʦʜʘʞ ʠ ʫʨʦʚʥʷ ʢʦʣʝʙʘʥʠʡ ʧʦ-

ʪʨʝʙʣʝʥʠʷ. ʄʝʪʦʜ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʯʝʪʝ ʢʘʞʜʦʡ 

ʪʦʚʘʨʥʦʡ ʧʦʟʠʮʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʠʣʠ ʢʦʣʝʙʘʥʠʷ ʨʘʩʭʦʜʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ ʤʦʛʫʪ ʙʳʪʴ: ʦʙʲʝʤ ʧʨʦʜʘʞ (ʢʦʣʠʯʝʩʪʚʦ), 

ʩʫʤʤʘ ʧʨʦʜʘʞ, ʩʫʤʤʘ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʪʦʨʛʦʚʦʡ ʥʘʮʝʥʢʠ. ʈʝʟʫʣʴʪʘ-

ʪʦʤ XYZ-ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʛʨʫʧʧʠʨʦʚʢʘ ʪʦʚʘʨʦʚ ʧʦ ʪʨʝʤ ʢʘʪʝʛʦʨʠ-

ʷʤ, ʠʩʭʦʜʷ ʠʟ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠʭ ʧʦʚʝʜʝʥʠʷ: ʢʘʪʝʛʦʨʠʷ ʍ, ʚ ʢʦʪʦʨʫʶ 

ʧʦʧʘʜʘʶʪ ʪʦʚʘʨʳ ʩ ʢʦʣʝʙʘʥʠʝʤ ʧʨʦʜʘʞ ʦʪ 5% ʜʦ 15%. ʕʪʦ ʪʦʚʘʨʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʪʘʙʠʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʢʘʪʝʛʦʨʠʷ Y, ʚ ʢʦʪʦʨʫʶ ʧʦʧʘʜʘʶʪ ʪʦ-

ʚʘʨʳ ʩ ʢʦʣʝʙʘʥʠʝʤ ʧʨʦʜʘʞ ʦʪ 15% ʜʦ 50%. ʕʪʦ ʪʦʚʘʨʳ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʝʩʷ ʩʝʟʦʥʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʠ ʩʨʝʜʥʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʭ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʢʘʪʝʛʦʨʠʷ Z, ʚ ʢʦʪʦʨʫʶ ʧʦʧʘʜʘʶʪ ʪʦʚʘʨʳ ʩ ʢʦʣʝ-

ʙʘʥʠʝʤ ʧʨʦʜʘʞ ʦʪ 50% ʠ ʚʳʰʝ. ʕʪʦ ʪʦʚʘʨʳ ʩ ʥʝʨʝʛʫʣʷʨʥʳʤ ʧʦ-

ʪʨʝʙʣʝʥʠʝʤ ʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ, ʧʦʵʪʦʤʫ, ʩʧʨʦʛʥʦ-

ʟʠʨʦʚʘʪʴ ʠʭ ʩʧʨʦʩ ʥʝʚʦʟʤʦʞʥʦ [3]. 

ʉʘʤʳʤ ʧʨʦʩʪʳʤ ʤʝʪʦʜʦʤ ʦʮʝʥʢʠ ʪʦʚʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʷʚʣʷʝʪʩʷ 

ʘʥʘʣʠʟ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ, ʨʘʩ-

ʩʯʠʪʳʚʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʡ ʪʦʚʘʨʥʦʡ ʛʨʫʧ-

ʧʳ. ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʦʛʦ ʨʘʩʯʝʪʘ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ ʥʘʠʙʦʣʝʝ ʚʳ-

ʛʦʜʥʳʭ ʪʦʚʘʨʥʳʭ ʛʨʫʧʧʘʭ. ʇʦʭʦʞʠʡ ʤʝʪʦʜ ʧʨʝʜʣʘʛʘʝʪ ɿʦʪʦʚ ɺ.ɺ. 

ʢʦʪʦʨʳʡ ʦʮʝʥʠʚʘʝʪ ʪʦʚʘʨʥʳʝ ʛʨʫʧʧʳ ʢʦʤʧʘʥʠʡ ʧʦ ʧʨʠʙʳʣʠ [5]. 
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ɺ ʦʩʥʦʚʝ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʝʞʘʪ ʜʝʡʩʪʚʠʷ ʧʦ ʦʧʨʝʜʝ-

ʣʝʥʠʶ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʵʪʘʧʥʦ ʦʪʜʝ-

ʣʠʪʴ ʚʳʨʫʯʢʫ ʨʝʘʣʠʟʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʪʨʘʪ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʆʧʝʨʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʧʦʨʦʛʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚʩʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʦ ʠ ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʧʦʨʦʛʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʦʪʜʝʣʴʥʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ. 

ɼʚʫʭʬʘʢʪʦʨʥʳʝ ʠʣʠ çʤʘʪʨʠʯʥʳʝè ʤʝʪʦʜʠʢʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: ʤʘʪʨʠʮʘ ɹʂɻ, ʤʘʪʨʠʮʘ General Elektric, ʤʘʪʨʠ-

ʮʘ ʄʘʨʢʦʥ, ʤʘʪʨʠʮʘ çʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʳʥʢʘ ï ʧʦʟʠʮʠʷ ʪʦʚʘʨʘè 

ʠ ʤʘʪʨʠʮʘ ɸʥʩʦʬʬʘ. 

ɺ ʤʘʪʨʠʮʝ ɹʦʩʪʦʥʩʢʦʡ ʢʦʥʩʘʣʪʠʥʛʦʚʦʡ ʛʨʫʧʧʳ  ʚʳʜʝʣʷʶʪ ʯʝ-

ʪʳʨʝ ʪʠʧʘ ʘʩʩʦʨʪʠʤʝʥʪʥʳʭ ʛʨʫʧʧ ʪʦʚʘʨʦʚ: çʟʚʝʟʜʳè, çʜʦʡʥʳʝ ʢʦ-

ʨʦʚʳè, çʪʨʫʜʥʳʝ ʜʝʪʠè ʠ çʩʦʙʘʢʠè ʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʝ ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʥʠʭ. ʆʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʨʠ-

ʮʳ ɹʂɻ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʘ ʧʦʣʝʟʥʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʧʦʟʠʮʠʡ ʬʠʨʤʳ, ʘ ʪʘʢʞʝ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʩʫʨ-

ʩʦʚ ʥʘ ʙʣʠʞʘʡʰʫʶ ʧʝʨʩʧʝʢʪʠʚʫ [2]. 

ɽʱʝ ʦʜʠʥ ʤʘʪʨʠʯʥʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʪʦʚʘʨʥʦʡ ʧʦʣʠʪʠʢʠ - 

ʤʘʪʨʠʮʘ çʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʦʪʨʘʩʣʠ - ʧʦʟʠʮʠʷ ʚ ʢʦʥʢʫʨʝʥʮʠʠè, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʤʧʘʥʠʝʡ General Elektric (GE). ʉ ʝʝ ʧʦʤʦʱʴʶ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʧʦʣʠʪʠʢʫ 

ʤʘʨʢʝʪʠʥʛʘ. 

ʇʦʭʦʞʠʡ ʥʘ ʤʘʪʨʠʮʫ ɹʂɻ ʠ ʤʘʪʨʠʮʫ GE ʷʚʣʷʝʪʩʷ ʤʘʪʨʠʮʘ 

çʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʳʥʢʘ ï ʧʦʟʠʮʠʷ ʪʦʚʘʨʘè. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ 

ʩʨʘʚʥʝʥʠʠ ʪʦʚʘʨʥʳʭ ʛʨʫʧʧ ʩ ʛʣʘʚʥʳʤ ʢʦʥʢʫʨʝʥʪʦʤ (ʦʮʝʥʢʘ - çʭʫ-

ʞʝè ʠʣʠ çʣʫʯʰʝè), ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʳʥʢʘ (çʚʳʰʝ ʩʨʝʜ-

ʥʝʡè ʠʣʠ çʥʠʞʝ ʩʨʝʜʥʝʡè). 

ʉʧʝʮʠʘʣʠʩʪʳ ʬʠʨʤʳ çʄʘʨʢʦʥè ʜʣʷ ʘʥʘʣʠʟʘ ʘʩʩʦʨʪʠʤʝʥʪʘ 

ʨʘʟʨʘʙʦʪʘʣʠ ʤʘʪʨʠʮʫ ʄʘʨʢʦʥ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʥʘʣʠʪʠʯʝ-

ʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, ʢʦʤʙʠʥʠʨʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʚʘʞʥʫʶ ʜʣʷ ʪʝʢʫ-

ʱʝʛʦ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʤʝʪʦʜʫ, ʠʩ-

ʭʦʜʥʳʝ ʜʘʥʥʳʝ ʛʨʫʧʧʠʨʫʶʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʪʠ-

ʧʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʢʨʝʪʥʳʭ ʠʟʜʝʣʠʡ, ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ, 

ʚʢʣʶʯʘʶʱʠʝ ʦʩʥʦʚʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ.  

ɼʣʷ ʦʮʝʥʢʠ ʪʦʚʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʧʨʝʜʧʨʠʷʪʠʡ ʤʦʞʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʤʘʪʨʠʮʫ ɸʥʩʦʬʬʘ ʀ. [6], ʠʣʠ ʤʘʪʨʠʮʫ çʧʨʦʜʫʢʮʠʷ ï ʨʳʥʦʯ-

ʥʘʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴè. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ, ʪʦʚʘʨʥʳʝ ʛʨʫʧʧʳ 
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ʜʝʣʷʪʩʷ ʥʘ 4 ʢʘʪʝʛʦʨʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʚʨʝʤʝʥʝʤ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʪʦʚʘʨʘ (çʥʦʚʳʝè ʠ çʩʫʱʝʩʪʚʫʶʱʠʝè) ʠʣʠ ʨʳʥʢʘ (ʘʥʘʣʦʛʠʯ-

ʥʦ). ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʙʱʝʡ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʪʦ-

ʚʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɼʠʭʪʣʴ ɽ. ʠ ʍʝʨʰʛʝʥ X. ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʶʪ ʦʮʝʥʢʫ 

ʪʦʚʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʚʦʩʧʨʠʷʪʠʷ ʧʨʦʜʫʢʪʘ ʧʦʪʨʝʙʠʪʝʣʷʤʠ [4]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʤʝʪʦʜʠ-

ʢʝ ʠʩʭʦʜʷ ʠʟ ʦʧʨʦʩʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚʳʙʠʨʘʶʪʩʷ ʜʚʘ ʢʘʯʝʩʪʚʘ, ʥʘʠ-

ʙʦʣʝʝ ʚʘʞʥʳʝ ʜʣʷ ʧʦʩʣʝʜʥʠʭ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʚʳʙʦʨʘ ʩʪʨʦʠʪʩʷ 

ʜʚʫʭʤʝʨʥʘʷ ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʘʷ ʪʦʚʘʨʥʘʷ ʛʨʫʧʧʘ ʟʘʥʠʤʘʝʪ 

ʤʝʩʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʧʦ ʜʘʥʥʳʤ ʬʘʢʪʦʨʘʤ. 

ʄʥʦʛʦʬʘʢʪʦʨʥʳʝ ʤʦʜʝʣʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: ʠʤʠʪʘʮʠʦʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ, ʨʘʥʞʠʨʦʚʘʥʠʝ ʪʦʚʘʨʥʳʭ ʛʨʫʧʧ, 

ʤʝʪʦʜ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʢʦʨʨʝʣʷʮʠʡ ʠ ʤʝʪʦʜ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ. 

ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʘʢ ʤʝʪʦʜ ʦʮʝʥʢʠ ʠ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʪʦʚʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ, ʧʨʠ ʧʦʤʦʱʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʙʫʜʫʱʝʛʦ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ ʙʫʜʝʪ 

ʜʦʭʦʜ ʦʪ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʥʦʛʦ ʥʘʙʦʨʘ. ʄʝʪʦʜ ʦʪʣʠʯʘʝʪ-

ʩʷ ʙʦʣʴʰʦʡ ʩʣʦʞʥʦʩʪʴʶ ʨʘʩʯʝʪʦʚ, ʥʦ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʩʠʪʫʘʮʠʠ. 

ɿʦʪʦʚ ɺ.ɺ. ʧʨʝʜʣʘʛʘʝʪ ʜʣʷ ʦʮʝʥʢʠ ʪʦʚʘʨʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ [5]. ʇʦ ʤʥʝʥʠʶ ʘʚ-

ʪʦʨʘ, ʩ ʧʦʤʦʱʴʶ ʦʧʨʦʩʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʤʦʞʥʦ ʚʳʷʩʥʠʪʴ, ʢʘʢ ʦʥʠ 

ʚʦʩʧʨʠʥʠʤʘʶʪ ʩʪʝʧʝʥʴ ʙʣʠʟʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʪʦʚʘʨʦʚ.  

ɽʱʝ ʦʜʥʠʤ ʤʝʪʦʜʦʤ ʦʮʝʥʢʠ ʪʦʚʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʷʚʣʷʝʪʩʷ ʤʝ-

ʪʦʜ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʢʦʨʨʝʣʷʮʠʡ, ʦʧʠʩʘʥʥʳʡ ɹʘʫʪʦʚʳʤ ɸ.ʅ [1]. ɸʚ-

ʪʦʨ ʛʦʚʦʨʠʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ ʜʣʷ ʧʨʠ-

ʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦʙ ʠʟʤʝʥʝʥʠʠ ʘʩʩʦʨʪʠʤʝʥʪʘ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʩ ʫʩ-

ʧʝʭʦʤ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʦʥʦʤʠʢʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ (ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ) ʤʦʜʝʣʝʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺʳʙʠʨʘʝʪʩʷ ʛʨʫʧʧʘ ʨʘʟ-

ʣʠʯʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʪʘ. 

ɼʘʣʝʝ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʦʩʣʝʜʥʠʤ ʠ ʚʩʝʤʠ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. ʋ ʢʘʢʦʛʦ 

ʬʘʢʪʦʨʘ ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʰʝ, ʵʪʦ ʩʠʣʴʥʝʝ ʚʩʝʛʦ ʚʣʠʷʝʪ ʥʘ ʚʘʣʦʚʫʶ 

ʤʘʨʞʫ ʧʨʦʜʫʢʪʘ. 
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ʂ ʧʨʦʯʠʤ ʤʝʪʦʜʠʢʘʤ ʘʥʘʣʠʟʘ ʪʦʚʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʦʪʥʦʩʷʪ 

ʤʘʪʨʠʮʫ ʩʦʚʤʝʩʪʥʳʭ ʧʦʢʫʧʦʢ ʠ ʤʘʪʨʠʮʫ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʚʦʩʧʨʠʷʪʠʷ. 

ʄʘʪʨʠʮʘ ʩʦʚʤʝʩʪʥʳʭ ʧʦʢʫʧʦʢ - ʵʪʦ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʘʩʩʦʨʪʠ-

ʤʝʥʪʘ, ʚʳʷʚʣʷʶʱʠʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʜʫʢʪʘʤʠ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʠʭ ʚʟʘʠʤʥʦʛʦ ʜʦʧʦʣʥʝʥʠʷ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦ-

ʩʪʠ ʠʣʠ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʦʢʫʧʘʪʝʣʝʡ, ʧʨʠʦʙʨʝʪʘʶʱʠʭ ʜʘʥ-

ʥʳʝ ʧʨʦʜʫʢʪʳ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʆʮʝʥʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʜʫʢʪʘʤʠ ʧʦʟʚʦʣʷʝʪ 

ʦʙʦʩʥʦʚʘʪʴ ʨʝʰʝʥʠʝ ʦ ʩʦʭʨʘʥʝʥʠʠ ʧʨʦʜʫʢʪʘ ʚ ʘʩʩʦʨʪʠʤʝʥʪʝ, ʝʩʣʠ 

ʝʛʦ ʧʨʦʜʘʞʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳ, ʥʦ ʝʛʦ ʥʘʣʠʯʠʝ ʚ ʘʩʩʦʨʪʠ-

ʤʝʥʪʝ ʚʳʟʳʚʘʝʪ ʩʦʚʤʝʩʪʥʳʝ ʧʦʢʫʧʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʮʝʥʢʘ ʪʦʚʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦ-

ʠʟʚʦʜʠʪʩʷ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʤʝʪʦʜʠʢʘʤ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʝʢʦʪʦʨʳʤʠ ʦʙʱʠʤʠ ʠ ʦʩʦʙʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ. ɼʘʥʥʳʝ ʤʝʪʦʜʠʢʠ 

ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʪʦʚʘʨʥʫʶ ʧʦʣʠʪʠʢʫ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ ʧʨʠ-

ʟʥʘʢʘʤ: ʮʝʥʘʤ, ʟʘʪʨʘʪʘʤ, ʧʨʠʙʳʣʠ, ʚʘʣʦʚʦʡ ʤʘʨʞʝ, ʪʦʚʘʨʦʦʙʦʨʦʪʫ, 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʚʘʨʠʘʮʠʠ ʧʨʦʜʘʞ, ʞʠʟʥʝʥʥʦʤʫ ʮʠʢʣʫ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʦʜʠʢ, ʤʝʞʜʫ ʥʠʤʠ ʩʫʱʝʩʪ-

ʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʭʦʜʩʪʚʦ. ɺʩʝ ʤʝʪʦʜʠʢʠ ʦʩʥʦʚʘʥʳ, ʚ ʮʝʣʦʤ, ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʳʥʦʯʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʧʨʦʜʫʢʮʠʠ ʠ ʥʘ ʦʮʝʥʢʝ ʧʨʦ-

ʜʫʢʮʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠ-

ʷʪʠʷ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚʩʝ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʘʥʘʣʠʟʘ ʧʝʨʚʠʯ-

ʥʳʝ ʜʘʥʥʳʝ ʦ ʨʳʥʢʝ, ʚʥʝʰʥʝʡ ʩʨʝʜʝ ʠ/ʠʣʠ ʚʥʫʪʨʝʥʥʶʶ ʠʥʬʦʨʤʘ-

ʮʠʶ, ʦʪʨʘʞʘʶʱʫʶ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜʧʨʠʷʪʠʷ. 
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ɹʖɼɾɽʊ ɼɺʀɾɽʅʀʗ ɼɽʅɽɾʅʓʍ ʉʈɽɼʉʊɺ  

ʅɸ 13 ʅɽɼɽʃʔ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ 

 ʌʀʅɸʅʉʆɺʆɻʆ ʇʃɸʅʀʈʆɺɸʅʀʗ 

 

ʊʘʨʘʩʦʚʘ ʃ.ɺ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʋʣʴʷʥʦʚ ɻ.ɺ., ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ʌʠʥʘʥʩʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ ʷʚʣʷʶʪʩʷ ʥʝ-

ʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ.  

ɹʶʜʞʝʪʳ ï ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʬʠʥʘʥʩʦʚʳʝ ʧʣʘʥʳ ʙʫʜʫʱʠʭ ʦʧʝʨʘʮʠʡ, ʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʢʦʥʪʨʦʣʷ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɹʶʜʞʝʪ ʜʚʠʞʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ (ɹɼɼʉ) ï ʦʜʥʘ ʠʟ 

ʬʦʨʤ ʙʶʜʞʝʪʦʚ, ʦʩʥʦʚʥʦʡ ʬʠʥʘʥʩʦʚʳʡ ʜʦʢʫʤʝʥʪ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʧʦʪʦʢʘʤʠ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʝʛʦ ʩʦʩʪʘʚʣʝʥʠʷ ʤʦ-

ʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʦʣʴʥʦʡ (ʥʘʧʨʠʤʝʨ, ʥʝʜʝʣʷ, ʤʝʩʷʮ, ʢʚʘʨʪʘʣ ʠʣʠ ʛʦʜ). 

ʉ ʧʦʤʦʱʴʶ ɹɼɼʉ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʧʝʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥ-

ʩʠʨʦʚʘʥʠʝʤ ʚʩʝʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʧʨʝʜʧʨʠʷʪʠʷ ï ʥʘʧʨʠ-

ʤʝʨ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʚʝʣʠʯʠʥʳ ʧʦʩʪʫʧʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʦʮʝʥʢʘ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʟʘʝʤʥʦʤ ʢʘʧʠʪʘʣʝ. ʈʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʡ ʬʦʨ-

ʤʳ ʙʶʜʞʝʪʘ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʚʝʣʠʯʠʥʳ ʦʩʪʘʪʢʦʚ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ 

ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʟʘʜʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʧʣʘʥʠʨʦʚʘʥʠʷ [1]. 
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ʇʘʥʜʝʤʠʷ Covid-19 ʚʥʝʩʣʘ ʩʚʦʠ ʢʦʨʨʝʢʪʠʚʳ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʢʦʤʧʘʥʠʡ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʨʫʢʦʚʦʜʩʪʚʦ ʧʨʠʥʠʤʘʣʦ 

ʦʧʝʨʘʪʠʚʥʳʝ ʤʝʨʳ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʢʦʥʪʨʦʣʴ ʥʘʜ ʙʠʟʥʝʩʦʤ ʠ ʜʝ-

ʥʝʞʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʧʘʜʝʥʠʷ ʩʧʨʦʩʘ. 

ʇʨʝʜʧʨʠʷʪʠʷ ʦʧʪʠʤʠʟʠʨʦʚʘʣʠ ʨʘʩʭʦʜʳ, ʧʨʦʚʦʜʠʣʠ ʧʝʨʝʛʦʚʦʨʳ ʩ 

ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʘʨʝʥʜʦʜʘʪʝʣʷʤʠ, ʧʦʣʫʯʘʣʠ ʢʨʝʜʠʪʥʳʝ ʢʘʥʠʢʫʣʳ ʦʪ 

ʙʘʥʢʦʚ, ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʦʡ ʚ ʚʠʜʝ ʣʴʛʦʪ 

ʠ ʦʪʩʨʦʯʝʢ ʧʦ ʥʘʣʦʛʘʤ, ʩʫʙʩʠʜʠʡ ʠ ʛʘʨʘʥʪʠʡ ʠ ʪ.ʜ. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʨʝʰʝʥʠʷ ʧʨʠʥʠʤʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠ ʥʝʠʟʚʝʩʪʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʙʫʜʫʱʝʛʦ.  

ʅʘʜʝʞʥʳʡ ʩʧʦʩʦʙ ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤ ʙʠʟʥʝʩʦʤ - ʵʪʦ ʨʘʟʨʘʙʦ-

ʪʘʪʴ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʩʢʦʣʴʟʷʱʠʡ 13-

ʥʝʜʝʣʴʥʳʡ ʙʶʜʞʝʪ ʜʚʠʞʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʡ ʜʘʝʪ 

ʣʫʯʰʫʶ ʚʠʜʠʤʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʥʝʦʞʠʜʘʥʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ. 

ʉʨʦʢʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ɹɼɼʉ ʟʘʚʠʩʷʪ ʦʪ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʦʤʧʘʥʠʠ, ʝʝ ʨʘʟʤʝʨʦʚ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʢʦʥʦʤʠʢʠ, ʩʧʝʮʠʬʠʢʠ ʨʳʥʢʘ 

ʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʨʘʟʣʠʯʥʳʭ ʠʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʝʜʝʥʠʷ 13-ʥʝʜʝʣʴʥʦʛʦ ɹɼɼʉ: 

1. ɼʦʩʪʠʞʝʥʠʝ ʙʘʣʘʥʩʘ. ɺʨʝʤʝʥʥʦʡ ʛʦʨʠʟʦʥʪ 13-ʥʝʜʝʣʴʥʦʛʦ 

ʧʨʦʛʥʦʟʘ ɹɼɼʉ ʧʦʤʦʛʘʝʪ ʥʘʡʪʠ ʙʘʣʘʥʩ ʤʝʞʜʫ ʪʦʯʥʦʩʪʴʶ ʠ ʜʠʘʧʘ-

ʟʦʥʦʤ. ʋʥʠʚʝʨʩʘʣʴʥʘʷ ʠʩʪʠʥʘ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʫʭʫʜʰʘʝʪʩʷ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʦʥ ʨʘʩ-

ʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʙʫʜʫʱʝʝ. 13 ʞʝ ʥʝʜʝʣʴ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʘʪʦʯʥʦʝ 

ʟʨʝʥʠʝ, ʯʪʦʙʳ ʧʦʚʣʠʷʪʴ ʥʘ ʧʨʠʥʷʪʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʩ-

ʪʘʚʘʷʩʴ ʧʨʠ ʵʪʦʤ ʜʦʩʪʘʪʦʯʥʦ ʢʨʘʪʢʦʩʨʦʯʥʳʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʪʦʯʥʦʩʪʠ. 

2. ʋʧʨʘʚʣʝʥʠʝ ʜʝʥʝʞʥʳʤʠ ʧʦʪʦʢʘʤʠ. ʏʝʤ ʩʣʦʞʥʝʝ ʜʝʥʝʞʥʘʷ 

ʧʦʟʠʮʠʷ ʢʦʤʧʘʥʠʠ, ʪʝʤ ʮʝʥʥʝʝ ʩʪʘʥʦʚʠʪʩʷ ʵʪʦʪ ʠʥʩʪʨʫʤʝʥʪ. ɼʘʥ-

ʥʳʡ ʦʪʯʝʪ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʠʜʝʪʴ, ʯʪʦ ʠ ʛʜʝ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʚ 

ʧʨʦʛʥʦʟʝ, ʯʪʦʙʳ ʩʧʨʘʚʠʪʴʩʷ ʩ ʜʝʬʠʮʠʪʦʤ ʣʠʢʚʠʜʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, 

ʟʘ ʩʯʝʪ ʫʧʨʘʚʣʝʥʠʷ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʴʶ ʢʣʠʝʥʪʦʚ, ʦʨʛʘ-

ʥʠʟʦʚʘʪʴ ʙʘʥʢʦʚʩʢʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʚʘʨʠʘʥʪʳ 

ʤʝʞʬʠʨʤʝʥʥʦʛʦ (ʚʥʫʪʨʠʛʨʫʧʧʦʚʦʛʦ) ʢʨʝʜʠʪʦʚʘʥʠʷ. 

3.  ɼʝʪʘʣʠʟʘʮʠʷ ʙʝʟ ʧʝʨʝʠʟʙʳʪʢʘ ʠʥʬʦʨʤʘʮʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʧʨʦʮʝʩʩʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʢʦʤʧʘʥʠʷʭ ʩʦʩʪʘʚʣʷʶʪ ʝʞʝʤʝʩʷʯʥʳʝ 

ʧʨʦʛʥʦʟʳ ʠ ʙʶʜʞʝʪʳ, ʧʨʝʜʣʘʛʘʷ ʦʛʨʘʥʠʯʝʥʥʫʶ ʢʨʘʪʢʦʩʨʦʯʥʫʶ ʚʠ-
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ʜʠʤʦʩʪʴ. 13-ʥʝʜʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʝʥʝʞʥʳʭ ʧʦʪʦ-

ʢʦʚ ʦʙʳʯʥʦ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʝʞʝʥʝʜʝʣʴʥʳʝ ʦʪʯʝʪʥʳʝ ʧʝʨʠʦʜʳ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚ ʯʝʪʳʨʝ ʨʘʟʘ ʙʦʣʴʰʫʶ ʜʝʪʘʣʠʟʘʮʠʶ. ʕʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʣʶʙʳʝ ʥʝʜʦʩʪʘʪʢʠ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʫʩʪʨʘʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʧʦʜʨʦʙʥʦʛʦ ʘʥʘʣʠʟʘ [2]. 

4. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʠʩʢʘ ʣʠʢʚʠʜʥʦʩʪʠ. ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ 

ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʯʘʩʪʴʶ ʣʶʙʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʝ-

ʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. ɹɼɼʉ ʩ 13-ʥʝʜʝʣʴʥʳʤ ʛʦʨʠʟʦʥʪʦʤ ʜʦʣʞʝʥ ʙʳʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʤ, ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʣʶʙʳʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝ-

ʤʳ ʩ ʣʠʢʚʠʜʥʦʩʪʴʶ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʨʝʜʣʘʛʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʨʝʤʝʥʠ 

ʜʣʷ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʨʝʰʝʥʠʶ ʵʪʠʭ ʧʨʦʙʣʝʤ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʩ 

ʫʚʝʜʦʤʣʝʥʠʝʤ ʟʘ 10 ʥʝʜʝʣʴ ʚʳʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʜʝʬʠʮʠʪ 

ʣʠʢʚʠʜʥʦʩʪʠ, ʫ ʬʠʥʘʥʩʦʚʦʡ ʩʣʫʞʙʳ ʝʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʨʝʤʝʥʠ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ, ʦʨʛʘʥʠʟʫʷ ʙʘʥʢʦʚʩʢʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠʣʠ ʨʘʩʩʤʘʪʨʠ-

ʚʘʷ ʚʘʨʠʘʥʪʳ ʤʝʞʬʠʨʤʝʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ. 

5. ʇʦʜʭʦʜʠʪ ʜʣʷ ʙʘʥʢʦʚ ʠ ʠʥʚʝʩʪʦʨʦʚ. ʆʭʚʘʪʳʚʘʷ ʧʦʣʥʳʡ 

ʢʚʘʨʪʘʣ, ʝʞʝʥʝʜʝʣʴʥʳʡ 13-ʥʝʜʝʣʴʥʳʡ ɹɼɼʉ ʚʩʝʛʜʘ ʙʫʜʝʪ ʦʙʝʩʧʝ-

ʯʠʚʘʪʴ ʚʠʜʠʤʦʩʪʴ ʦʩʪʘʪʢʘ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʩʣʝʜʫʶʱʫʶ ʢʣʶ-

ʯʝʚʫʶ ʦʪʯʝʪʥʫʶ ʜʘʪʫ ʠʣʠ ʢʦʥʝʮ ʩʣʝʜʫʶʱʝʛʦ ʢʚʘʨʪʘʣʘ. ʕʪʦ ʢʣʶʯʝ-

ʚʘʷ ʤʝʨʘ ʭʦʨʦʰʝʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʠ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʘʥʢʘ 

ʠʣʠ ʠʥʚʝʩʪʦʨʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʙʦʨʦʪʥʦʤ 

ʢʘʧʠʪʘʣʝ ʢʦʤʧʘʥʠʠ. 
 

ʉʪʨʫʢʪʫʨʘ ɹɼɼʉ ʥʘ 13 ʥʝʜʝʣʴ 
 

13-ʥʝʜʝʣʴʥʳʡ ʙʶʜʞʝʪ ʜʚʠʞʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪ ʥʘʣʠʯʠʝ, ʧʦʩʪʫʧʣʝʥʠʝ ʠ ʚʳʙʳʪʠʝ ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ ʚ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʟʘ ʦʜʠʥ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ (ʛʦʜ, ʢʚʘʨʪʘʣ, ʤʝʩʷʮ, ʥʝʜʝʣʷ). ɺ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʥʝʜʝʣʶ.  

ɼʘʥʥʳʝ ʦʪʯʝʪʘ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʘʣʴʜʦ ʙʫʭʛʘʣʪʝʨʩʢʠʭ 

ʩʯʝʪʦʚ 50 çʂʘʩʩʘè, 51 çʈʘʩʯʝʪʥʳʝ ʩʯʝʪʘè, 52 çɺʘʣʶʪʥʳʝ ʩʯʝʪʘè, 55 

çʉʧʝʮʠʘʣʴʥʳʝ ʩʯʝʪʘè, 57 çʇʝʨʝʚʦʜʳ ʚ ʧʫʪʠè [3]. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ 13 ʥʝʜʝʣʴʥʦʛʦ ɹɼɼʉ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʪʨʝ-

ʤʷ ʚʠʜʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ï ʦʧʝʨʘʮʠʦʥʥʦʡ (ʪʝʢʫʱʝʡ), 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʬʠʥʘʥʩʦʚʦʡ. 

¶ ʆʧʝʨʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ï ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ ʦʪʨʘʞʘʶʪʩʷ 

ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʚʳʧʣʘʪʳ ʧʦ ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ/ʠʣʠ ʨʝʘʣʠʟʘʮʠʝʡ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ, ʫʩ-
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ʣʫʛ. ɿʜʝʩʴ ʤʳ ʤʦʞʝʤ ʚʠʜʝʪʴ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ, ʧʦ-

ʣʫʯʝʥʥʳʝ ʦʪ ʧʦʢʫʧʘʪʝʣʝʡ ʠ ʟʘʢʘʟʯʠʢʦʚ, ʚʳʧʣʘʪʳ ʘʚʘʥʩʦʚ ʧʦʩʪʘʚ-

ʱʠʢʘʤ ʠ ʧʦʜʨʷʜʯʠʢʘʤ, ʦʧʣʘʪʘ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ, 

ʚʳʧʣʘʪʳ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʩʪʨʘʭʦʚʳʭ ʚʟʥʦʩʦʚ, ʦʧʣʘʪʳ ʨʘʩʭʦʜʦʚ ʥʘ 

ʟʘʢʫʧʢʫ ʨʘʙʦʪ ʠ ʫʩʣʫʛ, ʚʳʧʣʘʪʳ ʥʘʣʦʛʦʚ ʠ ʧʨ. ɹʶʜʞʝʪ ʩʫʤʤʠʨʫʝʪ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʪʫʧʣʝʥʠʡ ʠ ʨʘʩʭʦʜʦʚ ʚ ʧʦʢʘʟʘʪʝʣʴ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ 

ʦʪ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [4]. 

¶ ʌʠʥʘʥʩʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ï ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ ʦʪʨʘʞʘʶʪʩʷ ʧʦ-

ʩʪʫʧʣʝʥʠʷ ʠ ʚʳʧʣʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʠʥʘʥʩʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʨ-

ʛʘʥʠʟʘʮʠʠ (ʨʘʟʤʝʱʝʥʠʝ ʩʨʝʜʩʪʚ ʥʘ ʜʝʧʦʟʠʪʘʭ, ʧʨʠʚʣʝʯʝʥʠʝ ʢʨʝʜʠ-

ʪʦʚ, ʫʧʣʘʪʘ ʠ ʧʦʣʫʯʝʥʠʝ ʧʨʦʮʝʥʪʦʚ ʧʦ ʢʨʝʜʠʪʘʤ ʠ ʜʝʧʦʟʠʪʘʤ). ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʨʫʛʠʭ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʘʢʮʠʠ, 

ʧʨʦʠʟʚʦʜʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʚ ʢʘʯʝʩʪʚʝ ʩʧʝʢʫʣʷʪʠʚʥʦʛʦ 

ʢʘʧʠʪʘʣʘ, ʦʧʝʨʘʮʠʠ ʦʪ ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʤʠ ʘʢʪʠʚʘʤʠ ʪʘʢʞʝ ʦʪʨʘʞʘ-

ʶʪʩʷ ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ. 

¶ ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ï ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ ʦʪʨʘʞʘʶʪʩʷ 

ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʚʳʧʣʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʦʩʥʦʚʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʥʝʤʘʪʝʨʠʘʣʴʥʳʭ ʘʢʪʠʚʦʚ; ʚʳʧʣʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʜʘ-

ʞʝʡ ʚʥʝʦʙʦʨʦʪʥʳʭ ʘʢʪʠʚʦʚ, ʘ ʪʘʢʞʝ ʦʧʝʨʘʮʠʷʤʠ ʧʦ ʩʜʘʯʝ ʆʉ ʚ 

ʘʨʝʥʜʫ ʠʣʠ ʣʠʟʠʥʛ; ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʘʧʠʪʘʣʴʥʳʤ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʦʤ ʠ ʧʨʦʯʝʝ. 

ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʧʨʦʛʥʦʟ, 

ʩʦʟʜʘʚ ʵʣʝʢʪʨʦʥʥʫʶ ʪʘʙʣʠʮʫ (ʧʨʦʛʨʘʤʤʫ), ʚ ʢʦʪʦʨʦʡ ʝʩʪʴ ʩʪʦʣʙʝʮ 

ʜʣʷ ʢʘʞʜʦʡ ʠʟ 13 ʥʝʜʝʣʴ.  

ʅʘʯʠʥʘʷ ʩ ʧʝʨʚʦʡ ʥʝʜʝʣʠ ʧʨʦʛʥʦʟʘ, ʥʫʞʥʦ ʧʨʦʚʦʜʠʪʴ ʦʙʷʟʘ-

ʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʩʨʘʚʥʠʚʘʪʴ ʬʘʢʪʠʯʝʩʢʠʡ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʡ ʧʨʠ-

ʪʦʢ ʠ ʦʪʪʦʢ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. ɺʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʩʚʦʠ ʦʮʝʥʢʠ 

ʥʘ ʦʩʥʦʚʝ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ 

ʥʘ ʦʩʪʘʚʰʠʡʩʷ ʧʝʨʠʦʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 13-ʥʝʜʝʣʴʥʳʡ ɹɼɼʉ ï 

ʵʪʦ ʮʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʬʠʥʘʥʩʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʆʥ ʜʘʝʪ ʜʝ-

ʪʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʬʠʥʘʥʩʦʚʦʡ ʩʠʪʫʘʮʠʠ ʢʦʤʧʘʥʠʠ, ʧʦʟʚʦʣʷ-

ʝʪ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʟʥʝʩʘ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʩʪʨʦ ʨʝʰʠʪʴ 

ʣʶʙʳʝ ʧʨʦʙʣʝʤʳ ʠʣʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 
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ʄɽʊʆɼʓ ʀ ʀʅʉʊʈʋʄɽʅʊʓ ʋʇʈɸɺʃɽʅʀʗ ʈʀʉʂɸʄʀ 

 

ʌʠʣʠʧʧʦʚʘ ɸ.ʉ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʋʣʴʷʥʦʚ ɻ.ɺ., ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ʄʝʪʦʜʳ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ ï ʵʪʦ ʥʘʧʨʘʚʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦ 

ʩʥʠʞʝʥʠʶ ʩʪʝʧʝʥʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʛʨʦʟ ʠ ʚʦʟʤʦʞʥʳʭ ʫʙʳʪʢʦʚ [1]. 

ʆʥʠ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʚʳʙʨʘʥʳ ʧʨʘʚʠʣʴʥʦ. ʇʦ ʤʝʭʘ-

ʥʠʟʤʫ ʚʩʝ ʤʝʪʦʜʳ ʜʝʣʷʪʩʷ ʥʘ 4 ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ. ɹʘʟʦʚʳʤʠ ʤʝʪʦʜʘ-

ʤʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʷʚʣʷʶʪʩʷ ʫʢʣʦʥʝʥʠʝ, ʣʦʢʘʣʠʟʘʮʠʷ, ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ ʠ ʢʦʤʧʝʥʩʘʮʠʷ [2]. 

ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʠʤ 

ʧʦʥʷʪʠʝʤ. ʆʥ ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʠʥʩʪʨʫʤʝʥʪʦʚ: ʧʦ-

ʣʠʪʠʯʝʩʢʠʤʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ, ʩʦʮʠʘʣʴʥʳʤʠ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ 

ʠ ʪ.ʧ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʝʪʦʜʳ ʨʠʩʢ-

ʤʝʥʝʜʞʤʝʥʪʘ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ. 

ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʪʦʜʦʤ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʷʚ-

ʣʷʝʪʩʷ ʤʝʪʦʜ ʫʢʣʦʥʝʥʠʷ. ʕʪʠʤ ʤʝʪʦʜʦʤ ʧʦʣʴʟʫʶʪʩʷ ʨʫʢʦʚʦʜʠʪʝʣʠ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʯʠʪʘʶʪ ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ ʫʩʣʫʛ ʥʝʧʨʦʚʝʨʝʥʥʳʭ 

ʧʘʨʪʥʝʨʦʚ, ʨʘʙʦʪʘʷ ʪʦʣʴʢʦ ʩ ʪʝʤʠ ʢʦʥʪʨʘʛʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘ-

ʶʪ ʥʘʜʝʞʥʦʩʪʴ ʠʣʠ ʢʦʪʦʨʳʝ ʫʞʝ ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ [3].  

ʊʘʢʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʨʦʠʩʭʦʜʠʪ ʦʪʢʘʟ ʦʪ 

ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʠʣʠ ʣʶʙʳʭ ʜʨʫʛʠʭ, ʝʩʣʠ ʨʫʢʦ-

ʚʦʜʩʪʚʦ ʥʝ ʫʚʝʨʝʥʦ ʚ ʠʭ ʚʳʧʦʣʥʝʥʠʠ ʠʣʠ ʚʦʟʤʦʞʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 
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ʄʝʪʦʜ ʫʢʣʦʥʝʥʠʷ ʠʥʦʛʜʘ ʧʨʠʙʝʛʘʝʪ ʢ ʪʘʢʠʤ ʠʥʩʪʨʫʤʝʥʪʘʤ 

ʢʘʢ ʩʪʨʘʭʦʚʘʥʠʝ ʠʣʠ ʧʦʠʩʢ çʛʘʨʘʥʪʦʚè. ʉʪʨʘʭʦʚʘʥʠʝ ʚʝʨʦʷʪʥʳʭ 

ʧʦʪʝʨʴ ʩʣʫʞʠʪ ʥʝ ʪʦʣʴʢʦ ʥʘʜʝʞʥʦʡ ʟʘʱʠʪʦʡ ʦʪ ʥʝʫʜʘʯʥʳʭ ʨʝʰʝ-

ʥʠʡ, ʥʦ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʝʜʧʨʠ-

ʷʪʠʡ, ʧʨʠʥʫʞʜʘʷ ʠʭ ʩʝʨʴʝʟʥʝʝ ʦʪʥʦʩʠʪʴʩʷ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʠʥʷʪʠʶ 

ʨʝʰʝʥʠʡ, ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪʴ ʧʨʝʚʝʥʪʠʚʥʳʝ ʟʘʱʠʪʥʳʝ ʤʝʨʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʘʭʦʚʳʤ ʢʦʥʪʨʘʢʪʦʤ [2].  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ çʧʦʠʩʢʘ ʛʘʨʘʥʪʘè ʨʫʢʦʚʦʜʠʪʝʣʠ ʧʨʝʜʧʨʠ-

ʷʪʠʡ ʧʨʦʜʫʤʳʚʘʶʪ, ʢʘʢ ʣʫʯʰʝ ʦʪʚʝʪʠʪʴ ʥʘ ʧʦʣʫʯʘʝʤʫʶ ʠʟʚʥʝ ʟʘ-

ʱʠʱʝʥʥʦʩʪʴ ʦʪ ʚʩʝʚʦʟʤʦʞʥʳʭ ʨʠʩʢʦʚʳʭ ʩʣʫʯʘʝʚ. ʀ ʭʦʪʷ ʥʝʪ ʥʠʢʘ-

ʢʦʛʦ ʦʙʱʝʛʦ ʨʝʰʝʥʠʷ, ʢʦʤʧʘʥʠʠ ʩʪʘʨʘʶʪʩʷ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʧʨʠʥ-

ʮʠʧʘ ʨʘʚʥʦʡ ʧʦʣʝʟʥʦʩʪʠ: ʩʦʦʪʥʦʰʝʥʠʷ ʚʳʛʦʜʳ ʠ ʧʣʘʪʝʞʘ. 

ʉʣʝʜʫʶʱʠʡ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ï ʤʝʪʦʜ ʣʦʢʘʣʠʟʘʮʠʠ 

ï ʠʩʧʦʣʴʟʫʶʪ ʪʦʣʴʢʦ ʚ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʠʩʪʦʯʥʠʢʠ ʨʠʩʢʘ ʚʦʟʤʦʞʥʦ 

ʢʦʥʢʨʝʪʥʦ ʠ ʷʩʥʦ ʚʳʷʚʠʪʴ [3]. ʊʦ ʝʩʪʴ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʪʘʢʦʛʦ 

ʦʧʘʩʥʦʛʦ ʤʦʤʝʥʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʝʛʦ ʢʦʥʪʨʦʣʠʨʫʝ-

ʤʳʤ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʤʝʥʴʰʠʪʴ ʬʠʥʘʣʴʥʳʡ ʨʠʩʢ ʢʦʤʧʘʥʠʠ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʢʦʛʦ ʤʝʪʦʜʘ ʩʦʟʜʘʶʪ ʜʦʯʝʨʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʚ ʢʦʪʦʨʳʭ ʠ ʧʨʦʠʩʭʦʜʠʪ ʣʦʢʘʣʠʟʘʮʠʷ ʨʠʩʢʦʚʦʛʦ ʫʯʘʩʪʢʘ ʧʨʦʝʢʪʘ 

ʠʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɽʩʣʠ ʞʝ ʩʠʪʫʘʮʠʷ ʩ ʨʠʩʢʦʤ ʥʝ ʥʘʩʪʦʣʴʢʦ ʩʝʨʴʝʟ-

ʥʘ, ʪʦ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʦʪʜʝʣʴʥʦʝ ʩʧʝ-

ʮʠʘʣʴʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘ ʨʘʙʦʪʫ ʩ 

ʨʠʩʢʦʚʦʡ ʩʠʪʫʘʮʠʝʡ. 

ʄʝʪʦʜʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʠʩʢʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʦʣʝʝ ʛʠʙ-

ʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʵʪʦʪ ʤʝʪʦʜ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʧʨʠ ʨʘʟʜʝʣʝʥʠʠ ʥʝʢʦʛʦ ʦʙʱʝʛʦ ʨʠʩʢʘ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʣʠʮʘʤʠ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʠ ʜʨʫʛʠʝ ʢʦʤʧʘʥʠʠ, ʠ 

ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʨʠʩʢʘ ʧʦʨʦʡ ʩʦʟʜʘʶʪ-

ʩʷ ʘʢʮʠʦʥʝʨʥʳʝ ʦʙʱʝʩʪʚʘ ʠʣʠ ʬʠʥʘʥʩʦʚʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ ʛʨʫʧʧʳ; 

ʧʨʠʦʙʨʝʪʘʶʪʩʷ ʘʢʮʠʠ ʠʣʠ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʦʙʤʝʥ; ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ 

ʚʩʪʫʧʘʪʴ ʚ ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʦʨʮʠʫʤʳ, ʘʩʩʦʮʠʘʮʠʠ, ʢʦʥʮʝʨʥʳ.  

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʙʳʚʘʝʪ ʚʦʟʤʦʞʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙ-

ʱʝʛʦ ʨʠʩʢʘ ʧʦ ʚʨʝʤʝʥʠ ʠʣʠ ʧʦ ʵʪʘʧʘʤ ʨʝʘʣʠʟʘʮʠʠ ʥʝʢʦʪʦʨʦʛʦ ʜʦʣ-

ʛʦʩʨʦʯʥʦʛʦ ʧʨʦʝʢʪʘ ʠʣʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ [5].  

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʡ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ, ʢʘʢ 

ʢʦʤʧʝʥʩʘʮʠʷ ʨʠʩʢʘ. ʕʪʦʪ ʤʝʪʦʜ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʫʛʨʦʟ ʠ ʦʧʘʩʥʦʩʪʝʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʪʦʪ ʤʝʪʦʜ 
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ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʩʣʦʞʥʳʤ ʠ ʜʦʣʛʠʤ: ʦʥ ʪʨʝʙʫʝʪ ʩʝʨʴʝʟʥʦʡ ʧʦʜʛʦʪʦ-

ʚʠʪʝʣʴʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʪ ʢʦʪʦʨʦʡ ʠ ʙʫʜʝʪ ʟʘʚʠ-

ʩʝʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ ʢʦʤʧʝʥʩʘʮʠʠ ʨʠʩʢʦʚ.  

ɼʘʥʥʳʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʣʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ. ʅʘʧʨʠ-

ʤʝʨ, ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʠ 

ʵʬʬʝʢʪʠʚʥʳʤ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʯʝ-

ʩʢʦʛʦ ʧʣʘʥʘ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ ʧʨʦʙʣʝʤʥʳʝ ʠ ʨʠʩʢʦʚʳʝ 

ʤʝʩʪʘ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ, ʘ ʩ ʵʪʠʤ ʠ ʫʙʨʘʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʜʦʣʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ; ʧʨʝʜʫʧʨʝʜʠʪʴ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʦʩʣʘʙʠʪʴ ʧʦʣʦʞʝʥʠʠ ʢʦʤʧʘʥʠʠ ʥʘ ʨʳʥʢʝ; ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʳʝ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʝ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʬʠʣʝʤ ʧʨʝʜʧʨʠʷʪʠʷ; ʠ ʚ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ ʜʘʥʥʳʤ ʧʨʦʠʩʰʝʩʪʚʠʷʤ: ʨʘʟʨʘʙʦʪʘʪʴ ʧʣʘʥ 

ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʊʘʢʞʝ ʢ ʠʥʩʪʨʫʤʝʥʪʘʤ ʵʪʦʛʦ ʤʝʪʦʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ çʧʨʦʛʥʦ-

ʟʠʨʦʚʘʥʠʝ ʚʥʝʰʥʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠè. ʊʦ ʝʩʪʴ ʢʦʤʧʘʥʠʷ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʙʫʜʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʣʘʥ ʨʘʟʚʠʪʠʷ ʠ ʦʮʝʥʠʚʘʪʴ ʩʦ-

ʩʪʦʷʥʠʝ ʬʠʨʤʳ; ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫ ʧʨʦ-

ʠʟʦʡʪʠ ʥʘ ʨʳʥʢʝ ʠ ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʭ ʟʘʪʨʦʥʫʪʴ: ʧʦʚʝʜʝʥʠʝ ʧʘʨʪʥʝ-

ʨʦʚ, ʧʦʩʪʘʚʱʠʢʦʚ, ʢʦʥʢʫʨʝʥʪʦʚ, ʩʦʩʪʦʷʥʠʝ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ [5].  

ʅʦ ʪʘʢ ʢʘʢ ʵʪʠ ʧʨʦʛʥʦʟʳ ʥʝʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ ʙʝʟ ʠʥʬʦʨʤʘ-

ʮʠʠ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ, ʪʦ ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʦʜʠʥ 

ʠʥʩʪʨʫʤʝʥʪ ʤʝʪʦʜʘ ʢʦʤʧʝʥʩʘʮʠʠ ʨʠʩʢʘ, ʢʘʢ çʤʦʥʠʪʦʨʠʥʛ ʩʦʮʠʘʣʴ-

ʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʩʨʝʜʳè. ʇʨʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʵʪʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʦʣʴʟʫ ʧʨʠʥʦʩʠʪ ʠʥʬʦʨ-

ʤʘʪʠʟʘʮʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʫʣʦʚʠʪʴ 

ʥʦʚʳʝ ʪʝʥʜʝʥʮʠʠ ʚʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ, 

ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ ʥʦʨʤʘʪʠʚʥʳʤ ʥʦʚʰʝʩʪʚʘʤ, ʧʨʝ-

ʜʫʩʤʦʪʨʝʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʪʝʨʴ ʦʪ ʠʟʤʝʥʝ-

ʥʠʷ ʧʨʘʚʠʣ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, çʥʘ ʭʦʜʫè ʩʢʦʨ-

ʨʝʢʪʠʨʦʚʘʪʴ ʪʘʢʪʠʯʝʩʢʠʝ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʣʘʥʳ. ʊʘʢʦʡ ʠʥʩʪʨʫ-

ʤʝʥʪ, ʢʘʢ çʧʨʠʦʙʨʝʪʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠè ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʩʚʷʟʢʝ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ çʤʦʥʠʪʦʨʠʥʛʘ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʩʨʝʜʳè. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʨʝʯʴ ʠʜʝʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʘʷ ʠ ʪʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʧʦʟʚʦʣʷʝʪ ʩʦʚʝʨʰʠʪʴ ʧʦʜʣʠʥʥʳʡ ʧʨʦʛʥʦʟ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʫʤʝʥʴʰʠʪʴ ʨʠʩʢ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 

ʮʝʥʥʳʤ ʪʦʚʘʨʦʤ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʚʠʣʴʥʦ ʧʨʠʤʝʥʷʪʴ [2]. 
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çʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʨʝʟʝʨʚʦʚè ï ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʠʤ ʠʥʩʪʨʫ-

ʤʝʥʪʦʤ ʤʝʪʦʜʘ ʢʦʤʧʝʥʩʘʮʠʠ ʨʠʩʢʦʚ. ʆʥ ʦʯʝʥʴ ʩʭʦʞ ʩʦ ʩʪʨʘʭʦʚʘʥʠ-

ʝʤ, ʪʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʝʜʧʨʠʷʪʠʝ ʥʝ ʠʱʝʪ ʢʦʛʦ-ʪʦ ʩʦ ʩʪʦʨʦʥʳ, 

ʘ ʩʪʨʘʭʫʝʪ ʩʝʙʷ ʩʘʤʦ. ʉʘʤʦʩʪʨʘʭʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʮʝʥ-

ʪʨʘʣʠʟʦʚʘʥʥʫʶ ʬʦʨʤʫ ï ʩʦʟʜʘʥʠʝ ʥʘʪʫʨʘʣʴʥʳʭ ʠ ʜʝʥʝʞʥʳʭ ʩʪʨʘʭʦ-

ʚʳʭ ʬʦʥʜʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʘʭ, ʦʩʦʙʝʥ-

ʥʦ ʚ ʪʝʭ, ʯʴʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʜʚʝʨʞʝʥʘ ʨʠʩʢʫ. ʉʘʤʦʩʪʨʘʭʦʚʘʥʠʝ 

ʧʦʤʦʛʘʝʪ ʚ ʙʳʩʪʨʦʤ ʧʨʝʦʜʦʣʝʥʠʠ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʫʜʥʝʥʠʡ ʬʠʥʘʥ-

ʩʦʚʦ-ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʘʢʪʠʚʥʳʡ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʤʘʨ-

ʢʝʪʠʥʛè ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʫʩʠʣʝʥʥʦ ʚʳʨʘʙʘʪʳʚʘʪʴ ʩʧʨʦʩ ʥʘ ʧʨʦʜʫʢ-

ʮʠʶ, ʢʦʪʦʨʫʶ ʦʥʠ ʩʦʟʜʘʶʪ. ɺ ʵʪʦʤ ʧʦʤʦʛʘʶʪ ʪʘʢʠʝ ʤʝʪʦʜʳ ʠ 

ʧʨʠʝʤʳ, ʢʘʢ ʩʝʛʤʝʥʪʘʮʠʷ ʨʳʥʢʘ, ʦʮʝʥʢʘ ʝʛʦ ʝʤʢʦʩʪʠ; ʦʨʛʘʥʠʟʘʮʠʷ 

ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ; ʘʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʚ, ʚʳʨʘʙʦʪʢʘ 

ʩʪʨʘʪʝʛʠʠ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʳ ʠ ʪ.ʧ. 

ʊʘʢʞʝ ʢ ʠʥʩʪʨʫʤʝʥʪʘʤ ʤʝʪʦʜʘ ʢʦʤʧʝʥʩʘʮʠʠ ʨʠʩʢʦʚ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʣʠʤʠʪʠʨʦʚʘʥʠʝ, ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜ-

ʥʠʢʦʚ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʠʥʩʪʨʫʢʮʠʡ.  

ʃʠʤʠʪʠʨʦʚʘʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʝʢʦ-

ʛʦ ʣʠʤʠʪʘ, ʥʘʧʨʠʤʝʨ, ʥʘ ʨʘʩʭʦʜʳ, ʧʨʦʜʘʞʠ, ʢʨʝʜʠʪ ʠ ʪ.ʧ. [4].  ʊʘʢ-

ʞʝ ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢʠʝ-ʪʦ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʨʘʤʢʠ ʨʠʩʢʘ ï ʣʠʤʠʪ 

ʜʦʧʫʩʪʠʤʳʭ ʧʦʪʝʨʴ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠʣʠ ʚʩʝʛʦ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ.  

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜ-

ʥʠʢʦʚ, ʪʦ ʜʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦ-

ʩʦʙʦʤ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʠ ʚʦʟʤʦʞʥʳʭ ʙʫʜʫʱʠʭ ʧʦʪʝʨʴ, ʪ.ʢ. ʧʦʚʳ-

ʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʘ.  

ʊʘʢʞʝ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ çʩʦʩʪʘʚʣʝʥʠʝ ʠʥʩʪ-

ʨʫʢʮʠʡè: ʯʝʪʢʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ-

ʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʦʪʜʝʣʴʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʫʛʘ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʩʪʝʧʝʥʴ ʠ ʩʬʝʨʫ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, 

ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʦʣʥʦʤʦʯʠʡ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. ʉʦʩʪʘʚʣʝʥʠʝ ʠʥ-

ʩʪʨʫʢʮʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʘʞʥʫʶ ʩʦʩʪʘʚʥʫʶ ʯʘʩʪʴ ʨʠʩʢ-

ʤʝʥʝʜʞʤʝʥʪʘ. ʀʥʩʪʨʫʢʮʠʷ ʜʦʣʞʥʘ ʦʧʨʝʜʝʣʷʪʴ ʠʩʯʝʨʧʳʚʘʶʱʠʡ 

ʩʧʠʩʦʢ ʨʘʟʨʝʰʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʦʧʠʩʘʥʠʝ ʠʭ ʠʩʧʦʣʥʝʥʠʷ, ʧʦʨʷʜʦʢ 

ʦʪʯʝʪʥʦʩʪʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʩʧʦʣʥʠʪʝʣʷ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʙʘʟʦʚʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝ-

ʥʠʷ ʨʠʩʢʘʤʠ, ʢʦʪʦʨʳʝ ʨʝʰʘʶʪ ʢʦʥʢʨʝʪʥʳʝ çʨʠʩʢʦʚʳʝè ʟʘʜʘʯʠ. ʀʩ-

ʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ ʚʘʞʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʥʝ ʢʘʢʠʝ-ʪʦ ʝʜʠʥʠʯʥʳʝ ʤʝʪʦʜʳ, ʘ ʧʨʠʤʝʥʷʪʴ ʮʝʣʳʝ ʛʨʫʧʧʳ 

ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʟʘʠʤʦʜʦʧʦʣʥʷʪʴ ʜʨʫʛ ʜʨʫʛʘ ʠ ʧʦ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʥʝʜʦʩʪʘʪʢʠ. ʇʨʠ ʛʨʘʤʦʪʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʠʟ-

ʚʣʝʯʴ ʚʳʛʦʜʫ ʠʟ ʤʥʦʛʠʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʛʨʦʟ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʜʦʩʪʦʡʥʦ ʩʧʨʘʚʠʪʴʩʷ ʩ ʢʨʠʟʠʩʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ.    
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ʇʈʆɹʃɽʄʓ ɺʅɽɼʈɽʅʀʗ ʇɽʈʉʇɽʂʊʀɺʅʓʍ ʉʀʉʊɽʄ 

ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ ʄʆʅʀʊʆʈʀʅɻɸ ʉʊɸʅʂʆɺ ʉ ʏʇʋ 

 ɺ ʈʆʉʉʀʀ ʀ ɿɸ ʈʋɹɽɾʆʄ 

 

ʍʨʦʤʦʚ ɺ.ʇ., ʩʪʫʜ.; 

 ʨʫʢʦʚʦʜʠʪʝʣʴ ʃʶʙʣʠʥʩʢʠʡ ʄ.ʉ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ , ʜʦʮʝʥʪ  

 

ʉʪʘʥʢʠ ʩ ʏʇʋ ï ʵʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʦʙʦʨʫ-

ʜʦʚʘʥʠʝ ʩ ʯʠʩʣʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ʀʭ ʛʣʘʚʥʦʝ ʧʨʝ-

ʠʤʫʱʝʩʪʚʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʩʦʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʪʦʯʥʦʩʪʠ ʨʘʙʦ-

ʪʳ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʉʝʛʦʜʥʷ ʩ ʠʭ ʧʦʤʦʱʴʶ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʨʘʙʦʪ: ʰʣʠʬʦʚʢʘ; ʬʨʝʟʝʨʦʚʢʘ; ʩʚʝʨʣʝʥʠʝ; ʪʦʯʝʥʠʝ. 

ɺʩʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʧʦʵʪʦʤʫ ʪʘʢʦʝ ʦʙʦʨʫʜʦ-

ʚʘʥʠʝ ʩʧʦʩʦʙʥʦ ʟʘʤʝʥʠʪʴ ʩʦʙʦʡ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʩʪʘʥʢʦʚ. 

ʏʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʫʶ ʠ ʪʦʯʥʫʶ ʨʘʙʦʪʫ ʪʘ-

ʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʘʥʢʦʚ (ʨʠʩ. 

1). ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʬʠʢʩʠʨʦʚʘʪʴ ʚʨʝʤʷ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪʳ, 

ʚʳʷʚʣʷʶʪ ʣʶʙʳʝ ʦʰʠʙʢʠ ʚ ʨʘʙʦʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʧʦʩʦʙʥʳ ʦʧʨʝ-

ʜʝʣʷʪʴ ʧʨʠʯʠʥʳ ʧʨʦʩʪʦʷ ʠ ʙʨʘʢʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

 

ʈʠʩ. 1. ʅʘʟʥʘʯʝʥʠʝ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʇʨʝʜʧʨʠʷʪʠʷ, ʫʞʝ ʚʥʝʜʨʠʚʰʠʝ ʪʘʢʠʝ ʩʠʩʪʝʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʪʤʝʯʘʶʪ ʨʷʜ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʦʠʩʭʦ-

ʜʠʪ ʦʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦ-

ʜʫʢʮʠʠ: ʫʤʝʥʴʰʝʥʠʝ ʰʪʫʯʥʦʛʦ ʠ ʤʘʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ, ʬʦʨʤʠʨʫʶʪ-
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ʩʷ ʥʦʚʳʝ ʦʙʦʩʥʦʚʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʦʨʤʳ, ʩʦʢʨʘʱʘʝʪʩʷ ʚʳ-

ʧʫʩʢ ʙʨʘʢʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ 

ʜʦʨʦʛʦʩʪʦʷʱʠʡ ʨʝʤʦʥʪ ʏʇʋ-ʩʪʘʥʢʦʚ ʧʫʪʝʤ ʝʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ʊʘʢʞʝ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʧʦ 

ʜʦʦʩʥʘʱʝʥʠʶ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤʫ ʚʥʝʜʨʝʥʠʶ ʩʨʝʜʩʪʚ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʘʢʪʠ-

ʯʝʩʢʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʩʪʘʥʢʘ, ʫʯʘʩʪʢʘ, ʮʝʭʘ, ʧʨʝʜʧʨʠ-

ʷʪʠʷ. ʀ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʝʜʠʥʠʮʫ 

ʧʨʦʜʫʢʮʠʠ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʝʝ ʢʘʯʝʩʪʚʘ. ʇʨʝʜʧʨʠʷʪʠʷ ʦʪʤʝʯʘʶʪ ʧʦ-

ʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 15-20%. 

ʉʝʛʦʜʥʷ ʧʦ ʚʥʝʜʨʝʥʠʶ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦ-

ʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʘʥʢʦʚ ʩ ʏʇʋ ʣʠʜʠʨʫʶʪ ʧʷʪʴ ʩʪʨʘʥ ï ʉʐɸ, ɻʝʨ-

ʤʘʥʠʷ, ʌʨʘʥʮʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʠ ʐʚʝʮʠʷ. ʈʦʩʩʠʷ ʪʘʢʞʝ ʩʪʘʨʘʝʪ-

ʩʷ ʥʝ ʦʪʩʪʘʚʘʪʴ.  

ʉʪʘʥʢʠ ʩ ʏʇʋ ʧʦʣʴʟʫʶʪʩʷ ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʩʨʝʜʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʈʦʩʩʠʠ. ʆʜʥʘʢʦ ʩʨʝʜʠ ʩʪʘʥʢʦʚ ʜʘʥ-

ʥʦʛʦ ʪʠʧʘ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʨʦʜʘʞʫ, ʣʠʰʴ 15% ʦʩʥʘʱʘʝʪʩʷ ʪʝʭʥʦ-

ʣʦʛʠʝʡ ʤʦʥʠʪʦʨʠʥʛʘ. ɺ ʉʐɸ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʨʘʟ-

ʨʘʙʦʪʯʠʢʦʚ ʪʘʢʠʭ ʩʠʩʪʝʤ ʥʦ ʈʦʩʩʠʷ, ʙʣʘʛʦʜʘʨʷ ʧʦʣʠʪʠʢʝ ʠʤʧʦʨʪʦ-

ʟʘʤʝʱʝʥʠʷ, ʠʥʪʝʨʝʩ ʛʦʩʫʜʘʨʩʪʚʘ ʢ ʪʝʤʘʪʠʢʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʥ-

ʪʝʨʥʝʪʘ ʚʝʱʝʡ (IIoT) ʠ ʠʥʠʮʠʘʪʠʚʝ Industry 4.0, ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʟʘ-

ʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ.  

ɺ ʯʠʩʣʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʈʦʩʩʠʠ ʪʝʭʥʦʣʦʛʠʡ ʤʦʥʠʪʦʨʠʥʛʘ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʩʠʩʪʝʤʳ (ʨʠʩ. 2). 

ɺʥʝʜʨʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʩʪʘʥʢʦʚ ʩ ʏʇʋ ʩʦʧʨʷʛʘʝʪʩʷ ʨʷʜʦʤ ʧʨʦʙʣʝʤ: 

1. ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʘʥʢʦʚ ʩ ʏʇʋ. 

ʉʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʢʘʢ ʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʳʭ, ʪʘʢ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʪ 60 ʜʦ 200 ʪʳʩ. ʨʫʙ. ʥʘ 1 ʩʪʘʥʦʢ, (ʟʘ ʢʦʤʧʣʝʢʩʥʦʝ ʇʆ, ʚʢʣʶʯʘʶ-

ʱʝʝ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ) ʚʢʣʶʯʘʷ ʟʘʪʨʘʪʳ 

ʧʦ ʫʩʪʘʥʦʚʢʝ (ʪʘʙʣ. 1).  



311 
 

 
ʈʠʩ. 2. ɼʦʣʠ ʨʳʥʢʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ 

 

ʆʜʥʘʢʦ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʠʩʪʝʤ ʧʨʝʜʦʩʪʘʚ-

ʣʷʶʪ ʧʨʦʙʥʫʶ ʚʝʨʩʠʶ ʧʨʦʛʨʘʤʤ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ ʧʦ 

ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʣʠʝʥʪ ʦʮʝʥʠʣ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʜʫʢʪʘ ʠ ʨʝʰʠʣ, ʥʫʞʜʘʝʪʩʷ ʣʠ ʦʥ ʚ ʧʦʣʥʦʨʘʟʤʝʨʥʦʡ ʚʝʨʩʠʠ.  

ɿʘ ʨʫʙʝʞʦʤ ʧʨʝʜʧʨʠʷʪʠʷ ʦʭʦʪʥʝʝ ʚʢʣʘʜʳʚʘʶʪ ʩʨʝʜʩʪʚʘ ʚ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ, ʠʭ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʜʣʠʪʝʣʴ-

ʥʳʡ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʚʣʦʞʝʥʠʡ. ɺ ʈʦʩʩʠʠ ʩ ʵʪʠʤ ʩʠʪʫʘʮʠʷ ʦʙʩʪʦ-

ʠʪ ʩʣʦʞʥʝʝ ʠ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʚʠʜʠʪʩʷ ʚ ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ ʩʦ ʩʪʦʨʦ-

ʥʳ ʛʦʩʫʜʘʨʩʪʚʘ.  
ʊʘʙʣʠʮʘ 2 

ʉʪʦʠʤʦʩʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʘʥʢʦʚ ʩ ʏʇʋ  
 

ʅʘʟʚʘʥʠʝ ʩʠʩʪʝʤʳ ʉʪʦʠʤʦʩʪʴ 

Winnum CNC ɼʦ 140 ʪʳʩʷʯ ʨʫʙʣʝʡ 

ʉʄʇʆ ʅʘʚʠʤʘʥ [1] ɼʦ 200 ʪʳʩʷʯ ʨʫʙʣʝʡ 

DPA ɼʦ 35 ʪʳʩʷʯ ʨʫʙʣʝʡ 

CIMCO MDC-Max [2] ɼʦ 40 ʪʳʩʷʯ ʨʫʙʣʝʡ 

ʉʄʇʆ Foreman [3] ʜʦ 75 ʪʳʩʷʯ ʨʫʙʣʝʡ (ʘʧʧʘʨʘʪʥʘʷ 

ʯʘʩʪʴ) ʠ ʜʦ 40 ʪʳʩʷʯ ʨʫʙʣʝʡ  

ɸʀʉ ɼʠʩʧʝʪʯʝʨ [4] ɼʦ 70 ʪʳʩʷʯ ʨʫʙʣʝʡ 
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2. ʉʪʘʥʢʠ ʩ ʏʇʋ ʩʪʘʨʦʛʦ ʦʙʨʘʟʮʘ. 

ʉʪʘʥʢʠ ʩ ʏʇʋ ʩʪʘʨʦʛʦ ʦʙʨʘʟʮʘ ʩʣʦʞʥʦ ʘʜʘʧʪʠʨʫʶʪʩʷ ʧʦʜ ʥʦ-

ʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ, ʪʘʢ ʢʘʢ ʥʝ ʧʦʜ-

ʜʝʨʞʠʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ. ʅʘʧʨʠʤʝʨ, ʩʪʘʥʦʢ ʤʦʞʝʪ ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʨʫʛʦʚʫʶ ʠʥʪʝʨʧʦʣʷʮʠʶ ʚ 360 ʛʨʘʜʫʩʦʚ. ʊʦʛʜʘ ʵʪʫ 

ʧʨʦʙʣʝʤʫ ʩʣʝʜʫʝʪ ʨʝʰʘʪʴ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ, ʨʘʟʙʠʚʘʷ ʜʫʛʫ ʚ 

360 ʛʨʘʜʫʩʦʚ ʥʘ ʜʫʛʠ ʧʦ 90. 

ʂʨʦʤʝ ʪʦʛʦ, ʫ ʩʪʘʥʢʦʚ ʩ ʏʇʋ ʩʪʘʨʦʛʦ ʦʙʨʘʟʮʘ ʟʘʯʘʩʪʫʶ ʙʳʚʘ-

ʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦ  ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ 

ʧʨʦʛʨʘʤʤ. ɺʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ USB-ʨʘʟʲʝʤʘ, ʭʨʘʥʝʥʠʝ ʥʘ ʩʤʝʥʥʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʥʦʩʠʪʝʣʷʭ ʪʘʢʞʝ ʥʝʚʦʟʤʦʞʥʦ. ʈʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦ-

ʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʦʟʜʘʥʠʝ ʧʘʨʘʤʝʪʨʠʯʝ-

ʩʢʠʭ ʧʨʦʛʨʘʤʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʧʨʘʚʣʷʶʱʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʙʠʚʘʝʪ-

ʩʷ ʥʘ ʧʦʜʧʨʦʛʨʘʤʤʳ, ʩʦʛʣʘʩʥʦ ʮʠʢʣʫ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ ʠ ʪʘʢʠʤ ʦʙ-

ʨʘʟʦʤ ʧʘʤʷʪʴ ʥʝ ʧʝʨʝʛʨʫʞʘʝʪʩʷ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʨʦʙʣʝʤ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʉʪʦʠʤʦʩʪʴ ʪʘʢʠʭ ʜʦʨʘʙʦ-

ʪʦʢ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʡ. ʕʪʦ ʦʩʣʦʞʥʷʝʪ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʥʘ ʩʪʘʥʢʠ ʩ ʏʇʋ ʩʪʘʨʦʛʦ ʦʙʨʘʟʮʘ. 

3. ʅʝʩʦʚʝʨʰʝʥʩʪʚʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ. 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʘʥʢʦʚ ʩ ʏʇʋ 

ʥʘ ʫʨʦʚʥʝ ʛʦʩʫʜʘʨʩʪʚʘ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʘʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ 

ʙʘʟʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʵʢʦʥʦʤʠʢʠ. ʎʝʣʷʤʠ ʪʘʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ ʫʩʪʨʘʥʝʥʠʝ ʠ 

ʩʥʠʞʝʥʠʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʩʪʨʘʥʳ ʠ ʜʦʢʫʤʝʥ-

ʪʘʮʠʝʡ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʙʘʨʴʝʨʦʚ, ʦʛʨʘʥʠʯʠ-

ʚʘʶʱʠʭ ʧʨʠʤʝʥʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʥʘʧʨʘʚ-

ʣʝʥʥʦʝ ʥʘ ʩʦʟʜʘʥʠʝ, ʨʘʟʚʠʪʠʝ ʠ ʧʨʦʜʚʠʞʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʠʦʨʠʪʝʪʥʳʝ ʧʦʟʠʮʠʠ ʢʦʤʧʘʥʠʡ ʥʘ ʬʦʨʤʠ-

ʨʫʝʤʳʭ ʛʣʦʙʘʣʴʥʳʭ ʨʳʥʢʘʭ.  

ɺ ʉʐɸ ʠ ʩʪʨʘʥʘʭ ɽʉ ʪʘʢʘʷ ʙʘʟʘ ʩʬʦʨʤʠʨʦʚʘʥʘ, ʘ ʈʦʩʩʠʷ ʥʘ-

ʯʘʣʘ ʨʘʙʦʪʫ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. ʊʘʢ, ʚ 

2017 ʛʦʜʫ ʙʳʣʘ ʧʦʜʛʦʪʦʚʣʝʥʘ ʜʦʨʦʞʥʘʷ ʢʘʨʪʘ çʊʝʭʥʝʪè ʧʦ ʦʙʝʩʧʝ-

ʯʝʥʠʶ ʨʘʙʦʪʳ ʚ ʈʦʩʩʠʠ çʫʤʥʳʭ ʬʘʙʨʠʢè [5]. ɹʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʦʪ-

ʢʘʟ ʦʪ ʨʘʟʤʝʱʝʥʠʷ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʠʟʜʝʣʠʡ ʥʘ ʙʫʤʘʞʥʳʭ ʥʦʩʠ-

ʪʝʣʷʭ, ʣʝʛʘʣʠʟʦʚʘʥʳ ʚʠʨʪʫʘʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʜʫʢʮʠʠ ʠ ʩʦʟʜʘʥʳ 
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ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ ʢʠʙʝʨ-ʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʆʜʥʘʢʦ ʚ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʘʝʪʩʷ ʝʱʝ ʤʥʦʞʝʩʪʚʦ ʥʝ ʨʝʰʝʥʥʳʭ ʧʨʦʙʣʝʤ ʚ 

ʯʘʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʩʝʨʪʠʬʠʢʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʜʦʚʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʟʜʘʥʠʝ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʣʘʙʦʨʘʪʦ-

ʨʠʡ ʠ ʩʠʩʪʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʰʝ-

ʥʠʡ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

 ʈʝʰʝʥʠʝ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʩʦʟʜʘʥʠʝ çʩʠʩ-

ʪʝʤʳ ʦʜʥʦʛʦ ʦʢʥʘè ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʚ ʧʦʣʫʯʝʥʠʠ ʩʝʨʪʠ-

ʬʠʢʘʪʦʚ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʫʨʦʚʥʷ, ʧʨʠʟʥʘʚʘʝʤʳʭ ʟʘ 

ʨʫʙʝʞʦʤ. 

4. ʉʣʦʞʥʦʩʪʠ ʤʘʩʩʦʚʦʛʦ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʝ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʜ ʩʠʣʫ ʪʦʣʴʢʦ ʚʝʜʫʱʠʤ ʤʠʨʦʚʳʤ 

ʧʨʦʤʳʰʣʝʥʥʳʤ ʣʠʜʝʨʘʤ. ʆʜʥʘʢʦ ʥʝʤʝʮʢʠʝ ʬʘʙʨʠʢʠ, ʦʙʲʝʜʠʥʷʷʩʴ 

ʚ ʢʣʘʩʪʝʨ, ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʜʨʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝ 

ʪʦʣʴʢʦ ʪʘʢʠʤ ʛʠʛʘʥʪʘʤ ʢʘʢ Siemens, ʥʦ ʠ ʙʦʣʝʝ ʤʝʣʢʠʤ ʧʨʝʜʧʨʠ-

ʷʪʠʷʤ. ʈʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʚ ʵʪʦʤ ʧʣʘʥʝ ʩʪʦʣʢʥʫʣʠʩʴ ʩʦ ʩʣʦʞʥʦ-

ʩʪʷʤʠ, ʧʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ ʧʨʦʜʫʢʪʳ ʧʦʢʘ ʥʝ ʦʮʠʬʨʦʚʘʥʳ (ʧʦʣʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʟʜʝʣʠʠ ʥʝ ʧʝʨʝʚʝʜʝʥʘ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʚʠʜ, ʜʦʩʪʫʧ-

ʥʳʡ PDM-ʩʠʩʪʝʤʘʤ). ɿʘ ʨʫʙʝʞʦʤ ʵʪʦʪ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʡ ʵʪʘʧ, 

ʫʞʝ ʧʨʦʡʜʝʥ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʦʪ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʢ ʧʨʦ-

ʮʝʩʩʘʤ ʠ ʩʠʩʪʝʤʘʤ.  

ʂʦʣʣʝʢʪʠʚʥʳʝ ʠʥʥʦʚʘʮʠʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʣʦʤʫ ʠ ʩʨʝʜ-

ʥʝʤʫ ʙʠʟʥʝʩʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʢʦʤʧʣʝʢʩʥʳʭ ʨʝʰʝʥʠʡ, ʨʘʥʝʝ ʜʦʩʪʫʧʥʳʭ ʪʦʣʴʢʦ ʧʨʦʤʳʰʣʝʥʥʳʤ 

ʛʠʛʘʥʪʘʤ. ʂʣʘʩʪʝʨʠʟʘʮʠʷ ï ʨʝʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ ʤʠʨʦʚʦʛʦ ʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

5. ʅʠʟʢʘʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʚ ʩʦʟʜʘʥʠʝ ʩʨʝʜʳ ʜʣʷ 

ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʘʥʢʦʚ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʚʫʟʦʚ ʤʦʛʫʪ ʚʳʩʪʫʧʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʥʦʛʦ 

ʠʥʪʝʛʨʘʪʦʨʘ ʧʝʨʝʭʦʜʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʝʜʠʥʫʶ ʦʪ-

ʢʨʳʪʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʣʘʪʬʦʨʤʫ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʙʫʯʝʥʠʝ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʠ ʦʢʘʟʳʚʘʪʴ ʧʦʤʦʱʴ ʧʦ ʩʦʟʜʘʥʠʶ çʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚè 

ʜʝʪʘʣʝʡ ʠ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʜʥʘʢʦ ʪʘʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʦʢʘ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʪʦʣʴʢʦ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʛʜʝ ʚ ʨʘʤʢʘʭ ʨʝ-

ʛʠʦʥʘʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ ʦʧʦʨʥʳʡ ʚʫʟ ʠʛʨʘʝʪ ʨʦʣʴ ʧʨʦʚʦʜʥʠʢʘ ʠʥʥʦ-
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ʚʘʮʠʡ ʠ ʩʚʷʟʫʶʱʝʛʦ ʟʚʝʥʘ ʤʝʞʜʫ ʥʘʫʢʦʡ, ʙʠʟʥʝʩʦʤ ʠ ʧʦʪʨʝʙʠʪʝʣʷ-

ʤʠ. ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʧʦʩʪʝʧʝʥʥʦ ʧʦʜʭʦʜʠʪ ʢ ʧʨʠ-

ʤʝʥʝʥʠʶ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ, ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʫʯʥʦʡ ʠ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʘʜʘʧʪʘʮʠʠ ʢ ʩʦʚʨʝʤʝʥ-

ʥʳʤ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʘʥʢʦʚ ʩ 

ʏʇʋ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ, ʥʦ ʦʩʣʦʞʥʷʝʪʩʷ ʨʷʜʦʤ ʧʨʦ-

ʙʣʝʤ. ʂʘʢ ʠ ʚ ʣʶʙʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʨʳʚʘʭ, ʩʫʱʝʩʪʚʫʶʪ ʙʘʨʴ-

ʝʨʳ, ʪʘʢʠʝ ʢʘʢ: ʦʪʩʫʪʩʪʚʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ, ʥʝʛʦʪʦʚʥʦʩʪʴ 

ʩʦʮʠʫʤʘ ʧʨʠʥʷʪʴ ʠʥʥʦʚʘʮʠʶ, ʪʷʞʝʣʳʡ ʧʝʨʠʦʜ ʘʜʘʧʪʘʮʠʠ ʩʬʝʨ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʢ ʠʥʥʦʚʘʮʠʠ, ʪʝʭʥʠʯʝʩʢʠʝ ʥʝ ʩʦʩʪʳʢʦʚʢʠ ʠ ʧʨ. ʈʝʰʝʥʠʝ 

ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʧʦʟʚʦʣʠʪ ʟʘʣʦʞʠʪʴ ʬʫʥʜʘʤʝʥʪ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʫʢʣʘʜʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʩʦʩʪʦʷʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʉʄʇʆ ʅʘʚʠʤʘʥ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 

https://www.naviman.pro/proisvodstvennij-navigator.html// 

2. ʉʠʩʪʝʤʘ CIMCO MDC-Max [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï 

https://www.cimco.com/ru/software/cimco-mdc-max/overview// 

3. ʉʄʇʆ Foreman [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 

http://www.monitoringcnc.ru/vozmozhnosti/vozmozhnosti_i_preimusch

estva// 

4. ɸʀʉ ɼʠʩʧʝʪʯʝʨ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï  

https://www.raytec.ru/solutions/ais-dispetcher// 

5. ʌʘʙʨʠʢʠ ʙʫʜʫʱʝʛʦ: ʢʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʦʛʫʪ ʨʘʟʚʠʪʠʶ 
ʨʦʩʩʠʡʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï  

https://www.rb.ru/opinion/fabriki-budushego// 

 

 

 

 

https://www.naviman.pro/proisvodstvennij-navigator.html/
https://www.cimco.com/ru/software/cimco-mdc-max/overview/
http://www.monitoringcnc.ru/vozmozhnosti/vozmozhnosti_i_preimuschestva/
http://www.monitoringcnc.ru/vozmozhnosti/vozmozhnosti_i_preimuschestva/
https://www.raytec.ru/solutions/ais-dispetcher/
https://www.rb.ru/opinion/fabriki-budushego/


315 
 

ʉʊʈɽʉʉ ʀ ʉʆɺʃɸɼɸʅʀɽ ʉ ʅʀʄ  

ʂɸʂ ʇʈʆɹʃɽʄɸ ʇʉʀʍʆʉʆʄɸʊʀʂʀ 
 

ɸʥʜʨʝʝʚʘ ʉ.ʉ., ʩʪʫʜ.; 

 ʨʫʢʦʚʦʜʠʪʝʣʴ ʌʝʜʦʨʦʚʳʭ ɻ.ɸ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

ʉʪʨʝʩʩ (ʦʪ ʘʥʛʣ. çstressè ï ʥʘʧʨʷʞʝʥʠʝ)  ï  ʥʝʩʧʝʮʠʬʠʯʝʩʢʘʷ 

(ʦʙʱʘʷ) ʨʝʘʢʮʠʷ ʦʨʛʘʥʠʟʤʘ ʥʘ ʦʯʝʥʴ ʩʠʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʙʫʜʴ ʪʦ 

ʬʠʟʠʯʝʩʢʦʝ ʠʣʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦ-

ʩʪʦʷʥʠʝ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ. ʆʩʦʙʝʥʥʦ ʦʪ ʩʪʨʝʩʩʘ ʩʪʨʘʜʘ-

ʶʪ ʥʝʨʚʥʘʷ ʠ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʳ. ɺ ʩʪʨʝʩʩʦʚʦʤ ʩʦʩʪʦʷʥʠʠ ʣʶʜʠ 

ʯʘʱʝ ʦʢʘʟʳʚʘʶʪʩʷ ʞʝʨʪʚʘʤʠ ʠʥʬʝʢʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʦʙʨʘʟʦʚʘʥʠʝ 

ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪʩʷ  ʚ ʧʝʨʠʦʜ ʬʠʟʠʯʝʩʢʦʛʦ ʠʣʠ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ. ʇʩʠʭʦʩʦʤʘʪʠʢʘ ï ʵʪʦ ʤʝʞʦʪʨʘʩʣʝʚʘʷ ʥʘʫʯʥʘʷ 

ʜʠʩʮʠʧʣʠʥʘ, ʟʘʥʠʤʘʶʱʘʷʩʷ ʠʟʫʯʝʥʠʝʤ ʚʟʘʠʤʦʩʚʷʟʠ ʩʦʤʘʪʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ (ʙʦʣʝʟʥʝʡ ʪʝʣʘ) ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʯʠʥ ʠʭ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʷ. ɺ ʧʩʠʭʦʩʦʤʘʪʠʢʝ  ʩʪʨʝʩʩ ʠ ʤʝʪʦʜʳ ʩʦʚʣʘʜʘʥʠʷ ʩʦ ʩʪʨʝʩ-

ʩʦʤ ʠʟʫʯʘʣʠ ʪʘʢʠʝ ʫʯʝʥʳʝ ʢʘʢ ɻ. ʉʝʣʴʝ, ʀ.ɻ. ʐʫʣʴʮ, ʕ. ʗʢʦʙʩʦʥ ʠ 

ʜʨʫʛʠʝ [1]. 

ʄʳ ʠʩʩʣʝʜʦʚʘʣʠ ʨʘʟʣʠʯʠʷ ʩʪʨʝʩʩʦʚʳʭ ʩʦʩʪʦʷʥʠʡ ʥʘ ʨʘʙʦʪʝ ʤʝ-

ʞʜʫ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ ʠʩʧʳʪʫʝʤʳʭ.  ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʤʝʥʷʣʩʷ ʪʝʩʪ 

çʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʩʪʨʝʩʩʘè (ʘʚʪʦʨ ʖ. ɺ. ʑʝʨʙʘʪʳʭ). ʊʝʩʪ ʧʦʟʚʦ-

ʣʷʝʪ ʚʳʷʚʠʪʴ ʧʨʠʯʠʥʳ ʩʪʨʝʩʩʘ ʚ ʧʨʦʮʝʩʩʝ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʝʫʜʦʚʣʝʪʚʦ-

ʨʝʥʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʨʝʜʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʯʘʱʝ ʫ ʞʝʥʱʠʥ, 

ʯʝʤ ʫ ʤʫʞʯʠʥ. ɺ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʝʫʜʦʚʣʝʪʚʦ-

ʨʝʥʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʨʝʜʦʡ ʫ 50% ʨʝʩʧʦʥʜʝʥʪʦʚ, ʫʤʝʨʝʥ-

ʥʳʡ ï ʫ 40%, ʥʠʟʢʠʡ ï ʫ 10%. ɸ ʚ ʛʨʫʧʧʝ ʤʫʞʯʠʥ ʫʨʦʚʝʥʴ ʥʝʫʜʦʚ-

ʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʨʝʜʦʡ ʚʳʩʦʢʠʡ  ʫ  20% ʨʝʩʧʦʥ-

ʜʝʥʪʦʚ, ʫʤʝʨʝʥʥʳʡ ï ʫ  60%, ʥʠʟʢʠʡ ï ʫ 20% (ʨʠʩʫʥʦʢ 1). 
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ʈʠʩ. 1. ʅʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʨʝʜʦʡ ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ 

ʠ ʤʫʞʯʠʥ ʧʦ ʤʝʪʦʜʠʢʝ çʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʩʪʨʝʩʩʘè 

 (ʘʚʪʦʨ ʖ.ɺ ʑʝʨʙʘʪʳʭ) (ʚ %) 

 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʛʣʘʚʥʳʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʬʘʢʪʦʨʳ ʨʘʙʦʯʝʡ 

ʩʨʝʜʳ. ʋ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʠʮ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʦʪʚʝʪʳ  çʯʘʩʪʦè ʚʩʪʨʝ-

ʯʘʣʠʩʴ ʥʘ ʪʘʢʠʝ ʚʳʩʢʘʟʳʚʘʥʠʷ, ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʩʪʠʤʫʣʦʚ, ʦʪʩʫʪʩʪ-

ʚʠʝ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʥʠʟʢʘʷ ʟʘʨʧʣʘʪʘ, ʧʦʩʪʦʷʥʥʳʝ ʠʟʤʝ-

ʥʝʥʠʝ ʠʥʩʪʨʫʢʮʠʡ. ʇʨʠ ʦʮʝʥʢʝ ʪʘʢʦʛʦ ʬʘʢʪʦʨʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʨʝʜʳ ʢʘʢ çʫʩʣʦʚʠʝ ʪʨʫʜʘè ʨʘʙʦʪʥʠʢʠ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʚ ʮʝʣʦʤ 

ʙʦʣʴʰʝ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʯʝʤ ʞʝʥʱʠʥʳ. ʉʘʤʳʝ 

ʥʝʛʘʪʠʚʥʳʝ ʦʪʟʳʚʳ ʧʦʣʫʯʠʣʠ ʦʪʚʝʪʳ çʥʠʟʢʘʷ ʟʘʨʧʣʘʪʘè ʠ ʬʘʢʪʦʨ 

çʥʝʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʜʥʷè [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳʟʳʚʘʶʱʝʡ ʫʣʫʯʰʝ-

ʥʠʝ ʠʣʠ ʫʭʫʜʰʝʥʠʝ ʩʪʨʝʩʩʦʚʳʭ ʩʦʩʪʦʷʥʠʡ ʨʘʙʦʪʥʠʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʯʝʤ ʚʳʰʝ ʟʘʙʦʪʘ ʧʨʝʜʧʨʠʷʪʠʷ ʦ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʘʭ, ʪʝʤ ʤʝʥʴʰʝ 

ʫʨʦʚʝʥʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʨʝʩʩʦʚ. ʀʤʝʶʪ ʤʝʥʴʰʝ ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʭ ʵʤʦʮʠʡ ʠ ʤʝʥʴʰʝ ʧʦʜʚʝʨʞʝʥʳ ʨʘʙʦʯʠʤ ʩʪʨʝʩʩʘʤ ʪʘʢʠʝ ʢʘʪʝʛʦ-

ʨʠʠ ʨʘʙʦʪʥʠʢʦʚ: ʨʘʙʦʪʥʠʢʠ, ʠʤʝʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʣʴʛʦʪʳ ʚʳʧʣʘʪʳ; 

ʨʘʙʦʪʥʠʢʠ, ʥʝ ʙʦʷʱʠʝʩʷ ʧʦʪʝʨʷʪʴ ʨʘʙʦʪʫ; ʨʘʙʦʪʥʠʢʠ, ʫʚʝʨʝʥʥʳʝ, 

ʯʪʦ ʠʭ ʪʨʫʜ ʠ ʟʜʦʨʦʚʴʝ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʦʭʨʘʥʦʡ.  
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ʇʦʜʨʦʩʪʢʦʚʳʡ ʚʦʟʨʘʩʪ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʩʯʠʪʘʝʪʩʷ ʥʘʩʳʱʝʥ-

ʥʳʤ ʤʥʦʞʝʩʪʚʦʤ ʵʤʦʮʠʡ, ʧʦʵʪʦʤʫ, ʠʟʫʯʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʠʥʪʝʣʣʝʢʪʘ ʫ ʧʦʜʨʦʩʪʢʘ, ʩʦʚʨʝʤʝʥʥʘʷ ʧʩʠʭʦʣʦʛʠʷ ʚʩʝ ʯʘʱʝ ʩʪʘʣʘ 

ʦʪʜʘʚʘʪʴ ʜʦʣʞʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʶ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ ʚ ʩʨʝ-

ʜʝ ʜʝʪʝʡ ʩʪʘʨʰʝʛʦ ʠ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʆʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʩʦʙʝʥʥʦʩʪʴ ʠʥʪʝʣʣʝʢʪʘ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʨʦʩʪʢʘ ʦʢʘʟʳʚʘʝʪ ʠʥʪʝʨʥʝʪ ʠ ʦʩʦʙʝʥʥʦ 

ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʥʦʚʰʝʩʪʚʘʤ ʜʝʪʷʤ ʰʢʦʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʩʪʘʣʦ ʣʝʛʢʦ ʟʘʚʦʜʠʪʴ ʥʦʚʳʝ ʢʦʥʪʘʢʪʳ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʢʘʢ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ 

ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʝʱʝ ʥʝʟʨʝʣʦʡ ʣʠʯʥʦʩʪʠ. ɺ ʦʪ-

ʣʠʯʠʝ ʦʪ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ ʩʧʝʮʠʬʠʢʘ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ 

ʪʘʢʦʚʘ, ʯʪʦ ʚ ʵʪʦ ʚʨʝʤʷ ʧʦʜʨʦʩʪʦʢ ʩʧʦʩʦʙʝʥ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘ-

ʞʘʪʴ, ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʵʤʦʮʠʠ, ʯʪʦ ʦʢʘʟʳ-

ʚʘʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʫʨʦ-

ʚʝʥʴ ʠ ʩʪʘʥʦʚʣʝʥʠʝ ʣʠʯʥʦʩʪʥʳʭ ʯʝʨʪ ʭʘʨʘʢʪʝʨʘ [2]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʨʫʰʝʥʠʷ ʠʥ-

ʪʝʣʣʝʢʪʘ ʧʦʜʨʦʩʪʢʦʚ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʥʪʝʣʣʝʢʪ ʢʘʢ ʧʩʠʭʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʠʥʪʝʣʣʝʢʪʘ ʧʦʜʨʦʩʪʢʦʚ. 

ʀʥʪʝʣʣʝʢʪ ʥʝ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʩʠʭʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ 

ð ʵʪʦ ʩʦʚʦʢʫʧʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚʩʝʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ 

ʫʨʦʚʝʥʴ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ. 
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ʅʘʨʫʰʝʥʠʝ ʠʥʪʝʣʣʝʢʪʘ (ʫʤʩʪʚʝʥʥʘʷ ʦʪʩʪʘʣʦʩʪʴ) ï ʵʪʦ ʩʪʦʡ-

ʢʦʝ, ʥʝʦʙʨʘʪʠʤʦʝ ʥʘʨʫʰʝʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳ-

ʟʚʘʥʥʦʝ ʦʨʛʘʥʠʯʝʩʢʠʤ ʧʦʨʘʞʝʥʠʝʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʉʨʝʜʠ ʬʦʨʤ 

ʫʤʩʪʚʝʥʥʦʡ ʦʪʩʪʘʣʦʩʪʠ ʦʣʠʛʦʬʨʝʥʠʷ, ʠʣʠ ʦʙʱʝʝ ʧʩʠʭʠʯʝʩʢʦʝ ʥʝ-

ʜʦʨʘʟʚʠʪʠʝ, ʚʩʪʨʝʯʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ. 

ʋʤʩʪʚʝʥʥʘʷ ʦʪʩʪʘʣʦʩʪʴ ð ʵʪʦ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʩʝʡ 

ʧʩʠʭʠʢʠ, ʚʩʝʡ ʣʠʯʥʦʩʪʠ ʚ ʮʝʣʦʤ, ʷʚʠʚʰʠʝʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʥʝ-

ʩʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

ʕʪʦ ʪʘʢʘʷ ʘʪʠʧʠʷ ʨʘʟʚʠʪʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʪʨʘʜʘʝʪ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʣ-

ʣʝʢʪ, ʥʦ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʚʦʣʝʚʘʷ ʩʬʝʨʘ [1]. 

ʉʪʝʧʝʥʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʥʝʜʦʨʘʟʚʠʪʠʷ ʤʦʞʝʪ ʨʘʟʣʠʯʘʪʴʩʷ 

ʦʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʢʦʛʥʠʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʵʤʦ-

ʮʠʦʥʘʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʜʦ ʢʨʘʡʥʝ ʪʷʞʝʣʳʭ ʠ ʛʣʫʙʦʢʠʭ ʩ ʧʦʣʥʳʤ 

ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʯʠ, ʥʘʚʳʢʦʚ ʧʦʚʝʜʝʥʠʷ. 

ʄʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʘ ʜʝʣʷʪʩʷ ʥʘ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʝ, ʦʧʨʦʩʥʳʝ ʠ ʢʨʝʘʪʠʚʥʳʝ (ʠʥʪʫʠʪʠʚʥʳʝ). 

ʄʳ ʠʩʩʣʝʜʦʚʘʣʠ ʠʥʪʝʣʣʝʢʪ ʧʦʜʨʦʩʪʢʦʚ ʧʦ ʪʝʩʪʫ çʇʨʦʛʨʝʩ-

ʩʠʚʥʳʝ ʤʘʪʨʠʮʳè ʈʘʚʝʥʘ [3].  

ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʜʨʦʩʪʢʦʚ ʚ ʚʦʟʨʘʩʪʝ 15-16 ʣʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ  ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩ. 1. ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʘ 
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ɸʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ,  ʚʳʷʚʠʣ ʩʣʝʜʫʶʱʝʝ: 

- 27% ʦʙʩʣʝʜʫʝʤʳʭ ʧʦʜʨʦʩʪʢʦʚ ʠʤʝʶʪ  ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʠʥ-

ʪʝʣʣʝʢʪʘ ʚʳʰʝ ʩʨʝʜʥʝʛʦ,  

- 27%  ʠʤʝʶʪ ʥʦʨʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ  ʠʥʪʝʣʣʝʢʪʘ,  

- ʫ 27 % ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ  ʠʥʪʝʣʣʝʢʪʘ,  

- ʫ 9,5%  ʚʳʩʦʢʠʡ ʥʝʟʘʫʨʷʜʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ  ʠʥʪʝʣʣʝʢʪʘ, 

- ʫ 9,5 %  ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʘ  ʥʠʞʝ ʩʨʝʜʥʝʛʦ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʪʦʣʴʢʦ ʫ 1 ʯʝʣʦʚʝʢʘ ʠʤʝʶʪʩʷ 

ʥʘʨʫʰʝʥʠʷ ʠʥʪʝʣʣʝʢʪʘ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʦʪʢʣʦʥʝʥʠʠ (ʩʥʠʞʝʥʠʠ), 

ʪʨʝʙʫʶʱʠʝ ʢʦʨʨʝʢʮʠʠ. ɸ ʝʱʝ ʫ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʢʘʟʘ-

ʪʝʣʴ  ʚʳʩʦʢʦʛʦ ʥʝʟʘʫʨʷʜʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ.  ʕʪʦ ʪʦʞʝ  ʦʪʢʣʦʥʝʥʠʝ ʦʪ 

ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʠʥʪʝʣʣʝʢʪʘ, ʪʦʣʴʢʦ ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦʜʨʦʩʪʢʘʤ  ʧʦ ʨʘʟʚʠʪʠʶ ʠʥʪʝʣʣʝʢʪʘ.  

ʄʦʞʥʦ ʧʦʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʦʜʨʦʩʪʢʘʤ ʪʘʢʠʝ ʩʧʦʩʦʙʳ ʨʘʟʚʠʪʠʷ 

ʠʥʪʝʣʣʝʢʪʘ: 

- ʪʨʝʥʠʨʫʡʪʝ ʧʘʤʷʪʴ;  

- ʙʦʣʴʰʝ ʯʠʪʘʡʪʝ; 

- ʨʘʩʰʠʨʷʡʪʝ ʢʨʫʛʦʟʦʨ; 

- ʟʘʥʠʤʘʡʪʝʩʴ ʪʚʦʨʯʝʩʪʚʦʤ. 
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ɼʀɸɻʅʆʉʊʀʂɸ ʇʆɿʅɸɺɸʊɽʃʔʅʆʁ  

ʉʌɽʈʓ ɼʆʐʂʆʃʔʅʀʂɸ 
 

ʄʘʨʘʥʮʝʚʘ ɽ.ʖ., ʩʪʫʜ; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʌʝʜʦʨʦʚʳʭ ɻ.ɸ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ɼʦʰʢʦʣʴʥʳʡ ʚʦʟʨʘʩʪ - ʧʝʨʠʦʜ ʨʘʩʮʚʝʪʘ ʜʝʪʩʢʦʡ ʧʦʟʥʘʚʘʪʝʣʴ-

ʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʨʦʙʣʝʤʘ ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫ 

ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʯʠʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ, ʘ ʧʦʟʥʘʚʘʪʝʣʴ-

ʥʳʝ ʧʨʦʮʝʩʩʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʚ ʮʝʣʦʤ. 

ʇʦʟʥʘʚʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʦʣʦʩʩʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʨʝʙʝʥʢʘ-ʜʦʰʢʦʣʴʥʠʢʘ ʝʱʝ ʠ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʩʪʘ-

ʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʟʥʘʯʠʤʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷ-

ʝʪ ʫʩʧʝʰʥʦʩʪʴ ʚ ʧʦʩʣʝʜʫʶʱʝʡ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [1]. 

   ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʄʫʥʠʮʠʧʘʣʴʥʦʛʦ ʙʶʜ-

ʞʝʪʥʦʛʦ ʜʦʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʛʦʨʦʜʘ ʂʦʚ-

ʨʦʚʘ, ʛʨʫʧʧʘ ʜʝʪʝʡ 4 - 5 ʣʝʪ ʚ ʢʦʣʠʯʝʩʪʚʝ 20 ʯʝʣʦʚʝʢ. ɹʳʣʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʠʢʠ. 

ʄʝʪʦʜʠʢʘ ˉ1 çʅʘʟʦʚʠ ʩʣʦʚʘè (ʘʚʪʦʨ ʅʝʤʦʚ ʈ.ʉ.), ʦʧʨʝʜʝʣʷʝʪ 

ʟʘʧʘʩ ʩʣʦʚ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʚ ʘʢʪʠʚʥʦʡ ʧʘʤʷʪʠ ʨʝʙʸʥʢʘ. ʈʝʟʫʣʴʪʘ-

ʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʪʦ ʯʪʦ, ʙʦʣʝʝ ʯʝʤ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟ-

ʚʠʪʠʷ ʨʝʯʠ ʦʙʣʘʜʘʝʪ ʫ 10% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʠʩʧʳʪʫʝʤʳʭ, ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʫ 40% ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ, ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʫ 

50%. ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, 

ʪʦ ʯʪʦ ʩʪʝʧʝʥʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʯʠ ʠ ʟʘʧʘʩ ʩʣʦʚ, ʢʘʢʠʝ ʩʦʭʨʘʥʷʶʪʩʷ 

ʚ ʘʢʪʠʚʥʦʡ ʧʘʤʷʪʠ ʜʝʪʝʡ, ʫ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʠʩʧʳʪʫʝʤʳʭ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʪ ʚʦʟʨʘʩʪʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʨʘʟʚʠʪʠʷ ʨʝʯʠ ʠ ʧʘʤʷʪʠ ʨʝʙʝʥʢʘ 

ʩʨʝʜʥʝʛʦ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʄʝʪʦʜʠʢʘ ˉ2 çʈʘʩʩʢʘʞʠ ʧʦ ʢʘʨʪʠʥʢʝè (ʘʚʪʦʨ ʅʝʤʦʚ ʈ.ʉ.) 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ ʨʝ-

ʙʸʥʢʘ. ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʝʜʫʶʱʠʡ: ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʳʷʚ-

ʣʝʥ ʫ 35% ʜʝʪʝʡ, ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʚʳʷʚʣʝʥ ʫ 65% ʦʙʩʣʝʜʫʝʤʳʭ. 

  ʉʦʛʣʘʩʥʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʧʦ ʤʝʪʦʜʠʢʘʤ 

çʅʘʟʦʚʠ ʩʣʦʚʘè ʠ çʈʘʩʩʢʘʞʠ ʧʦ ʢʘʨʪʠʥʢʝè ʦʯʝʚʠʜʥʦ, ʪʦ ʯʪʦ ʩʪʝʧʝʥʴ 

ʟʘʧʘʩʘ ʩʣʦʚ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ, ʥʝʞʝʣʠ ʘʢʪʠʚʥʳʡ ʩʣʦʚʘʨʥʳʡ ʟʘʧʘʩ 

ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʨʝʯʠ ʨʝʙʸʥʢʦʤ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʢ ʥʘʯʘʣʫ 

ʩʪʘʨʰʝʛʦ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʨʝʙʸʥʦʢ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦ-
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ʰʦ ʦʙʣʘʜʘʝʪ ʚʩʝʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʠʟʥʦʩʠʤʦʡ ʨʝʯʠ. ʈʝʯʴ ʜʦʰʢʦʣʴ-

ʥʠʢʘ 4-5 ʣʝʪ ʤʘʣʦ ʦʙʦʛʘʱʝʥʘ ʧʨʠʣʘʛʘʪʝʣʴʥʳʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ 

ʢʘʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʩʚʦʡʩʪʚʘ ʧʨʝʜʤʝʪʦʚ; ʥʘʨʝʯʠʷʤʠ, ʦʙʦʟʥʘʯʘʶʱʠʤʠ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʣʶʜʝʡ, ʠʭ ʦʪʥʦʰʝʥʠʷ ʢ ʪʨʫʜʫ. ɸ ʪʘʢ-

ʞʝ, ʚʦʟʥʠʢʣʠ ʩʣʦʞʥʦʩʪʠ ʚ ʩʤʝʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʙʝʥʢʦʤ ʫʢʘʟʘ-

ʪʝʣʴʥʳʭ ʤʝʩʪʦʠʤʝʥʠʡ ʠ ʥʘʨʝʯʠʡ (ʦʪʪʦʛʦ, ʟʜʝʩʴ, ʦʪʪʫʜʘ). 

       ʉ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʤʳʰʣʝʥʠʷ ʚ ʜʦʰʢʦʣʴ-

ʥʦʤ ʚʦʟʨʘʩʪʝ ʥʘʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʧʳʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʨʘ-

ʙʦʪʘ, ʥʘʮʝʣʝʥʥʘʷ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʥʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 4-5 ʣʝʪ. ʄʳ ʧʨʠʤʝʥʷʣʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʤʝʪʦʜʠʢʫ ˉ 3 çʈʘʟʜʝʣʠ ʥʘ ʛʨʫʧ-

ʧʳè (ʘʚʪʦʨ ʅʝʤʦʚ ʈ.ʉ.). ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʜʝʣʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʷʚʠʣʠ, ʯʪʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʳʷʚʣʝʥ ʫ 25% ʨʝʩʧʦʥʜʝʥʪʦʚ, ʩʨʝʜ-

ʥʠʡ ʫʨʦʚʝʥʴ ʫ 75% ʜʝʪʝʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʨʘʟ-

ʥʦ-ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʫ ʜʝʪʝʡ ʵʪʦʡ ʛʨʫʧʧʳ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʨʝʜ-

ʥʝʤ ʫʨʦʚʥʝ. ʈʝʙʷʪʘ, ʧʦʢʘʟʘʚʰʠʝ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʚʝʩʴʤʘ ʩʪʨʝ-

ʤʠʪʝʣʴʥʦ ʩʫʤʝʣʠ ʧʝʨʝʭʦʜʠʪʴ ʩ ʦʜʥʦʛʦ ʨʠʩʫʥʢʘ ʥʘ ʜʨʫʛʦʡ, ʫʧʨʘʞ-

ʥʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʦʤʝʥʪʘʣʴʥʦ ʠ ʚʝʨʥʦ, ʟʘʪʨʘʪʠʚ ʧʨʠ ʵʪʦʤ ʤʠ-

ʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ [3]. 

ʄʳ ʧʨʠʰʣʠ ʢ ʟʘʢʣʶʯʝʥʠʶ,  ʯʪʦ ʠʟʫʯʝʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʫ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠ 

ʥʝʦʙʭʦʜʠʤʦ, ʚʦ-ʧʝʨʚʳʭ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʙʣʶʜʘʪʴ ʟʘ ʜʠʥʘʤʠʢʦʡ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʦʩʦʙʝʥʥʦ ʫʤʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ, ʩ 

ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ, ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ; ʚʦ-

ʚʪʦʨʳʭ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʙʠʨʘʪʴ ʧʣʘʥ ʧʦʩʣʝ-

ʜʫʶʱʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʚʦʠʭ ʫʯʝʥʠʢʦʚ ʩ ʪʝʤ, ʯʪʦʙʳ ʩʦʟʜʘʚʘʪʴ 

ʢʦʥʢʨʝʪʥʳʝ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ, ʢʘʢ ʜʣʷ ʩʣʘʙʳʭ ʜʝʪʝʡ, ʪʘʢ ʠ ʜʣʷ 

ʩʠʣʴʥʳʭ; ʚ-ʪʨʝʪʴʠʭ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʡ ʧʦʜʭʦʜ, ʧʨʦʷʚʣʷʷ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʧʦʤʦʱʴ ʚ ʪʨʫʜʥʳʭ ʩʠʪʫʘʮʠ-

ʷʭ, ʪʝʤ ʩʘʤʳʤ ʩʦʟʜʘʚʘʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʩʠʣ, ʘʢʪʠʚʥʦʩʪʠ, ʩʢʣʦʥʥʦʩʪʠ ʢ ʧʦʟʥʘʥʠʶ 

[2]. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʆʉʆɹɽʅʅʆʉʊʀ ʕʄʆʎʀʆʅɸʃʔʅʆɻʆ  

ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ʄɸʊɽʈʀ ʀ ʈɽɹɽʅʂɸ 

 

ʄʦʨʦʟ ʖ.ɺ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ɹʝʩʧʘʣʦʚʘ ɸ.ɺ., ʢʘʥʜ. ʧʩʠʭʦʣ. ʥʘʫʢ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʧʝʨʠʦʜ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʬʠʟʠʯʝʩʢʦ-

ʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ, ʢʦʪʦʨʦʝ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ 

ʣʠʯʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʙʝʥʢʘ, ʥʦ ʠ ʦʪ ʪʦʛʦ, ʢʘʢ ʢ ʤʘʣʳʰʫ ʦʪʥʦʩʷʪ-

ʩʷ ʨʦʜʠʪʝʣʠ ʠ ʙʣʠʟʢʠʝ ʣʶʜʠ, ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʩʠʣʴʥʦ ʦʥ ʦʱʫʱʘʝʪ 

ʠʭ ʚʥʠʤʘʥʠʝ, ʟʘʙʦʪʫ ʠ ʣʶʙʦʚʴ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʘʞ-

ʥʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ. ʇʦʵʪʦʤʫ 

ʧʨʦʙʣʝʤʘ ʩʦʩʪʦʷʣʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʭʦʜʠʣʦ ʚ 2 ʵʪʘʧʘ. ʀʥʪʝʨʧʨʝʪʠʨʦʚʘʚ ʨʝʟʫʣʴ-

ʪʘʪ ʧʝʨʚʦʛʦ ʵʪʘʧʘ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ 39% ʤʘʪʝʨʝʡ ʵʤʦʮʠʦʥʘʣʴʥʦ ʧʦ-

ʟʠʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʤʘʪʝʨʠ ʢ ʨʝʙʝʥʢʫ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʨʝʜʥʝʤ ʫʨʦʚ-

ʥʝ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʪʠ ʜʝʪʠ ʠʟ ʚʩʝʡ ʛʨʫʧʧʳ ʷʚʣʷʶʪʩʷ ʧʨʠʥʠʤʘʝ-

ʤʳʤʠ ʤʘʪʝʨʴʶ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʟʠʪʠʚʥʳʭ, ʪʝʧʣʳʭ ʦʪʥʦ-

ʰʝʥʠʷʭ ʩ ʥʝʡ. 61% ʤʘʪʝʨʝʡ ʣʠʰʘʝʪ ʩʚʦʠʭ ʜʝʪʝʡ ʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʙʣʠʟʦʩʪʠ ʩ ʩʦʙʦʡ, ʣʘʩʢʠ, ʟʘʙʦʪʳ, ʧʦʜʜʝʨʞʢʠ.  

ɺʳʙʦʨʢʘ ʠʩʧʳʪʫʝʤʳʭ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ: ʚ ʦʜʥʦʡ ʛʨʫʧʧʝ 

ʦʪʦʙʨʘʥʳ çʙʝʟʫʩʣʦʚʥʦè ʧʨʠʥʠʤʘʝʤʳʝ ʤʘʪʝʨʴʶ ʜʝʪʠ, ʘ ʚʦ ʚʪʦʨʦʡ - 

çʫʩʣʦʚʥʦè ʧʨʠʥʠʤʘʝʤʳʝ ʤʘʪʝʨʴʶ. ɿʘʪʝʤ ʵʪʠ ʜʚʝ ʫʩʣʦʚʥʳʝ ʛʨʫʧʧʳ 

ʠʩʧʳʪʫʝʤʳʭ ʩʨʘʚʥʝʥʠʶ. 

ɺ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥ-

ʥʦʩʪʝʡ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʪʦʨʦʥʳ ʜʝʪʩʢʦ-ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ɽ.ʀ. ɿʘʭʘʨʦʚʦʡ ʵʪʠʭ ʜʚʫʭ ʛʨʫʧʧ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʪʝʨʠ, ʢʦ-
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ʪʦʨʳʝ çʙʝʟʫʩʣʦʚʥʦè ʧʨʠʥʠʤʘʶʪ ʩʚʦʠʭ ʜʝʪʝʡ, ʦʪʯʝʪʣʠʚʦ ʜʝʤʦʥʩʪ-

ʨʠʨʫʶʪ ʧʨʠʟʥʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ ʩʚʦʠʭ ʜʝʪʝʡ, ʠʭ ʯʫʚʩʪʚ, ʤʳʩ-

ʣʝʡ, ʩʧʦʩʦʙʥʦʩʪʝʡ, ʧʦʪʨʝʙʥʦʩʪʝʡ, ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʥʘʩʪʨʦʷ, ʧʨʦʷʚ-

ʣʝʥʠʡ. ʊʘʢʪʠʣʴʥʳʡ ʢʦʥʪʘʢʪ ʢ ʵʪʠʤ ʜʝʪʷʤ ʩʦ ʩʪʦʨʦʥʳ ʤʘʪʝʨʝʡ ʙʳʣ 

ʧʨʦʷʚʣʝʥ ʚ ʟʘʙʦʪʣʠʚʦʡ, ʥʝʞʥʦʡ ʬʦʨʤʝ [1].  

ʋ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʤʘʪʝʨʝʡ, çʫʩʣʦʚʥʦè ʧʨʠʥʠʤʘʶʱʠʭ ʩʚʦʠʭ 

ʜʝʪʝʡ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʪʝʩʥʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ 

ʜʝʪʴʤʠ ʫ ʥʠʭ ʥʝʪ. ɿʘʤʝʯʝʥʦ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʝ ʙʝʟʨʘʟʣʠʯʠʝ, ʘ ʪʘʢʞʝ 

ʩʣʠʰʢʦʤ ʪʨʝʙʦʚʘʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʩʚʦʠʤ ʜʝʪʷʤ.  

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ ʙʳʣʠ ʜʘʥʳ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʢʘʞʜʦʡ ʤʘʪʝʨʠ. ʉʧʫʩʪʷ 3 ʤʝʩʷʮʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʧʦʚʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʪʝʨʝʡ ʩ ʜʝʪʴʤʠ ʧʦ ʦʧ-

ʨʦʩʥʠʢʫ ɽ. ʀ. ɿʘʭʘʨʦʚʦʡ ʜʝʪʩʢʦ-ʨʦʜʠʪʝʣʴʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. ʅʘʙʣʶ-

ʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ. ɼʣʷ ʧʨʦʚʝʨ-

ʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ ʊ-ɺʠʣʢʦʢʩʦʥʘ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʪ ʜʦʩʪʦʚʝʨʥʳʝ ʩʜʚʠʛʠ ʧʦ ʚʩʝʤ ʙʣʦʢʘʤ ʤʝʪʦʜʠʢʠ: ʙʣʦʢ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (ʊ=1; ʨ<0,01), ʙʣʦʢ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʥʷʪʠʷ 

(ʊ=3,5; ʨ<0,01), ʙʣʦʢ ʧʦʚʝʜʝʥʯʝʩʢʠʡ ʧʨʦʷʚʣʝʥʠʡ (ʊ=4; ʨ<0,01). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʧʦ ʚʩʝʤ ʪʨʝʤ ʙʣʦʢʘʤ ʦʧʨʦʩʥʠʢʘ ɽ.ʀ. 

ɿʘʭʘʨʦʚʦʡ, ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʢʨʠʪʝʨʠʷ ʊ-ɺʠʣʢʦʢʩʦʥʘ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʵʤʦʮʠʦʥʘʣʴʥʦʤʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ ʚʣʠʷʝʪ ʥʘ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʝʙʝʥʢʘ ʩ ʤʘʪʝʨʴʶ ʜʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘ-

ʪʳ ʥʘ ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠʩʧʳʪʫʝʤʳʭ.  

ʇʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ - ʩʣʦʞʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʦʪʥʦ-

ʰʝʥʠʡ ʤʝʞʜʫ ʨʝʙʝʥʢʦʤ ʠ ʚʟʨʦʩʣʳʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʤʘʪʝʨʴʶ. 

ʄʘʪʝʨʠʥʩʢʘʷ ʣʶʙʦʚʴ ʚʳʟʳʚʘʝʪ ʫ ʨʝʙʝʥʢʘ ʧʦʟʠʪʠʚʥʦʝ ʵʤʦʮʠʦʥʘʣʴ-

ʥʦʝ ʯʫʚʩʪʚʦ, ʢʦʪʦʨʦʝ ʟʘʧʦʤʠʥʘʝʪʩʷ ʝʤʫ ʥʘ ʚʩʶ ʞʠʟʥʴ ʠ, ʯʪʦ ʥʝʤʘ-

ʣʦʚʘʞʥʦ, ʦʪ ʪʦʛʦ, ʯʪʦ ʨʝʙʝʥʦʢ ʯʫʚʩʪʚʦʚʘʣ ʦʪ ʩʚʦʝʡ ʤʘʪʝʨʠ, ʙʫʜʝʪ 

ʟʘʚʠʩʝʪʴ ʝʛʦ ʦʪʥʦʰʝʥʠʝ ʢ ʜʨʫʛʠʤ ʣʶʜʷʤ, ʘ ʚ ʯʘʩʪʥʦʩʪʠ ʢ ʩʦʙʩʪʚʝʥ-

ʥʳʤ ʙʫʜʫʱʠʤ ʜʝʪʷʤ [2].  

ʈʦʜʠʪʝʣʠ, ʢʘʢ ʧʝʨʚʳʝ ʫʯʠʪʝʣʷ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ ʤʦʛʫʪ ʚʦ ʤʥʦ-

ʛʦʤ ʧʦʤʦʯʴ ʝʤʫ, ʧʨʠʚʠʚʘʷ ʥʘʚʳʢʠ ʦʙʱʝʥʠʷ ʩʚʦʠʤ ʜʝʪʷʤ ʥʘʯʠʥʘʷ ʩ 

ʩʘʤʦʛʦ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ.  
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ɹɽʉʂʆʅɽʏʅʆɽ (ʙʝʩʢʦʥʝʯʥʦʩʪʴ) ïʙʝʟʛʨʘʥʠʯʥʦʩʪʴ ʠ ʙʝʩʧʨʝ-

ʜʝʣʴʥʦʩʪʴ ʢʘʢ ʚ ʙʳʪʠʡʩʪʚʝʥʥʦʤ, ʪʘʢ ʠ ʚ ʧʦʟʥʘʚʘʪʝʣʴʥʦʤ ʩʤʳʩʣʝ. 
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ʩʪʨʘʥʩʪʚʘ, ʚʨʝʤʝʥʠ, ʢʦʣʠʯʝʩʪʚʘ ʚʝʱʝʡ ʚ ʤʠʨʝ, ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʨʘʟ-

ʥʳʭ ʪʠʧʦʚ ʙʝʩʢʦʥʝʯʥʦʛʦ; 

Å ʚʦʧʨʦʩ ʦ ʣʦʛʠʯʝʩʢʦʡ ʠ ʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʙʝʩʢʦ-

ʥʝʯʥʦʩʪʠ, ʦ ʝʝ ʩʪʘʪʫʩʝ ʚ ɹʦʛʝ ʠ ʚ ʪʚʘʨʥʦʤ ʤʠʨʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʚ 

ʯʝʣʦʚʝʢʝ. 

ɸʥʪʠʯʥʘʷ ʤʳʩʣʴ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʙʝʩʢʦʥʝʯʥʦʝ ʢʘʢ 

ʥʝʦʬʦʨʤʣʝʥʥʦʝ, ʢʘʢ ʥʝ ʩʪʘʚʰʝʝ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʩʦʚʝʨʰʝʥʥʦʝ. 

ɸʥʪʠʯʥʦʩʪʴ çʣʶʙʠʪè ʬʦʨʤʫ ʠ ʤʝʨʫ. 

ɹʳʪʠʝ ʚ ʘʥʪʠʯʥʦʡ ʤʳʩʣʠ ʩʚʷʟʘʥʦ ʩ ʢʘʪʝʛʦʨʠʝʡ ʤʝʨʳ ʠ ʧʨʝʜʝ-

ʣʘ. ɹʝʩʢʦʥʝʯʥʦʝ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʙʝʩʧʨʝʜʝʣʴʥʦʝ, ʙʝʟʛʨʘʥʠʯʥʦʝ, ʧʦʯʪʠ 

ʥʝ ʩʫʱʝʩʪʚʫʶʱʝʝ ʠ ʧʦʪʦʤʫ ʝʩʪʴ ʥʝʯʪʦ ʙʣʠʟʢʦʝ ʢ ʭʘʦʩʫ, ʘ ʠʥʦʛʜʘ ʠ 

ʦʪʦʞʜʝʩʪʚʣʷʝʪʩʷ ʩ ʥʠʤ. ɹʝʩʢʦʥʝʯʥʦʝ ʩʙʣʠʞʘʝʪʩʷ ʫ ʇʣʘʪʦʥʘ ʠ ɸʨʠ-

ʩʪʦʪʝʣʷ ʩ ʢʘʪʝʛʦʨʠʝʡ ʤʘʪʝʨʠʠ ʢʘʢ ʙʝʩʬʦʨʤʝʥʥʳʤ ʠ ʚ ʩʠʣʫ ʵʪʦʛʦ ʢʘʢ 

ʙʳ ʥʝʩʫʱʝʩʪʚʫʶʱʠʤ. ɹʳʪʠʝ ʚʝʱʠ ʜʦʩʪʘʚʣʷʝʪʩʷ ʠʜʝʝʡ (ʠʣʠ ʬʦʨ-

ʤʦʡ), ʢʦʪʦʨʘʷ ʦʛʨʘʥʠʯʠʚʘʝʪ ʙʝʩʢʦʥʝʯʥʦʝ, ʦʩʫʱʝʩʪʚʣʷʷ çʚʧʠʩʳʚʘ-

ʥʠʝè ʚʝʱʠ ʚ ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʝʜʠʥʩʪʚʦ ʂʦʩʤʦʩʘ.  
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ʅʝʦʧʣʘʪʦʥʠʟʤʢʘʢ ʠʜʝʘʣʠʩʪʠʯʝʩʢʘʷ ʬʠʣʦʩʦʬʩʢʘʷ ʩʠʩʪʝʤʘ 

ʩʚʦʜʠʪʩʷ ʢ ʫʯʝʥʠʶ ʦʙ ʠʝʨʘʨʭʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʙʳʪʠʷ ʠ ʢ ʢʦʥʩʪ-

ʨʫʠʨʦʚʘʥʠʶ ʝʛʦ ʩʪʫʧʝʥʝʡ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʦʟʥʠʢʘʶʱʠʭ ʧʫʪʸʤ 

ʧʦʩʪʝʧʝʥʥʦʛʦ ʦʩʣʘʙʣʝʥʠʷ ʧʝʨʚʦʡ ʠ ʚʳʩʰʝʡ ʩʪʫʧʝʥʠ ʚ ʩʣʝʜʫʶʱʝʤ 

ʥʠʩʭʦʜʷʱʝʤ ʧʦʨʷʜʢʝ: çʝʜʠʥʦʝè, çʫʤè, çʜʫʰʘè, çʢʦʩʤʦʩè, çʤʘʪʝ-

ʨʠʷè. ɺ ʥʝʦʧʣʘʪʦʥʠʟʤʝ ʟʘʨʦʞʜʘʝʪʩʷ ʥʦʚʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʧʦʥʠʤʘ-

ʥʠʝ ʙʝʩʢʦʥʝʯʥʦʛʦ. ʇʝʨʝʭʦʜʥʦʡ ʩʪʫʧʝʥʴʶ ʩʣʫʞʠʣʦ ʟʜʝʩʴ ɽʜʠʥʦʝ ʫ 

ʇʣʦʪʠʥʘ: ʫʤ ʇʣʦʪʠʥ ʫʞʝ ʥʘʟʳʚʘʝʪ ʙʝʩʢʦʥʝʯʥʳʤ ʚ ʩʣʝʜʫʶʱʠʭ 

ʩʤʳʩʣʘʭ: ʚ ʩʤʳʩʣʝ ʝʛʦ ʙʝʩʢʦʥʝʯʥʦʛʦ ʤʦʛʫʱʝʩʪʚʘ, ʝʛʦ ʝʜʠʥʩʪʚʘ ʠ 

ʝʛʦ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʩʪʠ. ɺʩʝ ʩʫʱʝʝ ʦʢʘʟʳʚʘʝʪʩʷ ʪʝʤ ʩʘʤʳʤ ʤʝʞʜʫ 

ʜʚʫʤʷ ʙʝʩʢʦʥʝʯʥʦʩʪʷʤʠ: ʘʢʪʫʘʣʴʥʦʡ ʙʝʩʢʦʥʝʯʥʦʩʪʴʶ ʋʤʘ ʠ ʧʦʪʝʥ-

ʮʠʘʣʴʥʦʡ ʙʝʩʢʦʥʝʯʥʦʩʪʴʶ ʤʘʪʝʨʠʠ, ʣʠʰʝʥʥʦʡ ʛʨʘʥʠʮ ʠ ʬʦʨʤʳ ʠ 

ʧʦʣʫʯʘʶʱʝʡ ʩʚʦʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʣʴʢʦ ʯʝʨʝʟ çʦʪʨʘʞʝʥʠʷè ʩʦʚʝʨ-

ʰʝʥʩʪʚ ʚʳʩʰʝʛʦ ʙʳʪʠʷ. 

ʅʠʢʦʣʘӢʡ ʂʫʟʘӢʥʩʢʠʡ ð ʢʘʨʜʠʥʘʣ ʈʠʤʩʢʦʡ ʢʘʪʦʣʠʯʝʩʢʦʡ ʮʝʨʢ-

ʚʠ, ʢʨʫʧʥʝʡʰʠʡ ʥʝʤʝʮʢʠʡ ʤʳʩʣʠʪʝʣʴ XV ʚʝʢʘ, ʬʠʣʦʩʦʬ, ʪʝʦʣʦʛ, 

ʧʨʦʜʦʣʞʘʝʪ ʠ ʨʘʟʚʠʚʘʝʪ ʠʜʝʠ ʥʝʦʧʣʘʪʦʥʠʟʤʘ. ɹʦʛ ʷʚʣʷʝʪʩʷ çʦʩʥʦ-

ʚʘʥʠʝʤè ʤʠʨʘ: ʪʦ, ʯʪʦ ʩʦʜʝʨʞʠʪʩʷ ʚ ɹʦʛʝ çʚ ʩʚʝʨʥʫʪʦʤ ʚʠʜʝè, ʤʠʨ 

çʨʘʟʚʦʨʘʯʠʚʘʝʪè ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʧʨʦ-

ʪʷʞʝʥʥʦʩʪʴ ʤʠʨʘ ʠ ʚʨʝʤʷ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʢʦʥʝʯ-

ʥʳʤʠ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ çʚʳʨʘʞʘʶʪè ʙʝʩʢʦʥʝʯʥʦʩʪʴ ɹʦʛʘ. ʍʦʪʷ ʤʠʨ 

ʥʝ ʷʚʣʷʝʪʩʷ ʙʝʩʢʦʥʝʯʥʳʤ ʚ ʪʦʤ ʞʝ ʩʤʳʩʣʝ, ʢʘʢ ʠ ɹʦʛ, ï ʤʠʨ ʥʝ ʝʩʪʴ 

ʚʩʝ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ, ï ʪʝʤ ʥʝ ʤʝʥʝʝ ʝʛʦ ʙʝʩʢʦʥʝʯʥʦʩʪʴ ʚʢʣʶʯʘʝʪ 

ʙʝʩʢʦʥʝʯʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ. ʂʫʟʘʥʩʢʠʡ ʬʦʨʤʫʣʠʨʫʝʪ 

ʧʨʠʥʮʠʧ çʩʦʚʧʘʜʝʥʠʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ: ʚʩʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ-

ʩʪʠ ʩʦʚʧʘʜʘʶʪ ʣʠʙʦ ʚ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʤ, ʣʠʙʦ ʚ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴ-

ʰʦʤ, ʪʦ ʝʩʪʴ ʚ ɹʦʛʝ. 

ʇʘʨʘʜʦʢʩʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʢʦʥʝʯʥʦʛʦ ʠ ʙʝʩʢʦʥʝʯʥʦʛʦ ʚ ʯʝʣʦ-

ʚʝʢʝ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʤʝʥʥʦ ʭʨʠʩʪʠʘʥʩʢʦʡ ʬʠʣʦʩʦʬʩʢʦʡ 

ʘʥʪʨʦʧʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʟʘʜʘʣʘ ʥʘʧʨʷʞʝʥʠʝ ʦʩʤʳʩʣʝʥʠʶ ʧʨʦʙʣʝʤʳ 

ʯʝʣʦʚʝʢʘ ʥʘ ʚʩʝ ʧʦʩʣʝʜʫʶʱʝʝ ʚʨʝʤʷ, ʚʢʣʶʯʘʷ ʧʨʦʙʣʝʤʫ ʩʚʦʙʦʜʳ 

ʚʦʣʠ ʠ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʩʦʦʪʥʦʰʝʥʠʷ ʜʦʙʨʘ ʠ ʟʣʘ ʚ ʤʠʨʝ ʠ ʯʝ-

ʣʦʚʝʢʝ, ʢʦʥʝʯʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʢʘʢ ʪʚʘʨʥʦʛʦ ʩʫʱʝʩʪʚʘ ʠ ʙʝʩʢʦʥʝʯʥʦ-

ʩʪʠ ʢʘʢ ʩʦʟʜʘʥʥʦʛʦ ʧʦ ʦʙʨʘʟʫ ʠ ʧʦʜʦʙʠʶ ɹʦʛʘ. 

ɹʝʩʢʦʥʝʯʥʘ ʯʝʣʦʚʝʯʝʩʢʘʷ ʚʦʣʷ, ʷʚʣʷʶʱʘʷʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʧʨʠʟʥʘʢʦʤ ʦʙʨʘʟʘ ɹʦʞʴʝʛʦ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʩʫʱʝʩʪʚʝ. ʀʤʝʥʥʦ ʥʝʩʦ-

ʦʪʚʝʪʩʪʚʠʝ ʢʦʥʝʯʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʫʤʘ ʠ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʚʦʣʠ 
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ʩʣʫʞʠʪ, ʧʦ ɼʝʢʘʨʪʫ, ʧʨʠʯʠʥʦʡ ʣʦʞʥʳʭ ʩʫʞʜʝʥʠʡ. ʅʝʩʦʚʝʨʰʝʥʩʪʚʦ 

ʯʝʣʦʚʝʢʘ ʠ ʥʘʣʠʯʠʝ ʫ ʥʝʛʦ ʩʚʦʙʦʜʳ ʚʦʣʠ ʧʦʨʦʞʜʘʶʪ ʪʝ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʝ ʥʨʘʚʩʪʚʝʥʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʢʦʣʣʠʟʠʠ, ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞ-

ʜʘʶʪ ʯʝʣʦʚʝʢʘ ʚ ʝʛʦ ʀʩʪʦʨʠʠ. ʆʜʥʘʢʦ, ʠʤʝʥʥʦ ʪʚʦʨʯʝʩʪʚʦ ʠ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʤʠʨ ʥʦʚʳʭ ʬʦʨʤ ʠ ʠʩʢʫʩʩʪʚ, ʩʘʤʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʩʧʦʩʦʙʥʦʩʪʴ ʪʚʦʨʠʪʴ ʤʠʨ 

ʧʦ ʟʘʢʦʥʘʤ ʢʨʘʩʦʪʳ ï ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝʤ ʚʩʝ ʪʦʛʦ ʞʝ ʧʘ-

ʨʘʜʦʢʩʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʢʦʥʝʯʥʦʛʦ ʠ ʙʝʩʢʦʥʝʯʥʦʛʦ ʚ ʯʝʣʦʚʝʢʝ ʢʘʢ 

ʩʦʪʚʦʨʝʥʥʦʛʦ ʧʦ ʦʙʨʘʟʫ ʠ ʧʦʜʦʙʠʶ ɹʦʛʘ. ʕʪʘ ʠʜʝʷ ʩʚʦʝʦʙʨʘʟʥʦ 

ʧʨʝʣʦʤʣʷʝʪʩʷ ʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʣʦʩʦʬʩʢʦʡ ʘʥʪʨʦʧʦʣʦʛʠʠ. 

 

ʅɸʉʊʆʗʑɽɽ ʀ ɹʋɼʋʑɽɽ ʎʀʌʈʆɺʆʁ ʕʂʆʅʆʄʀʂʀ 

ɻʦʨʙʫʥʦʚʘ ɸ.ʀ., ʌʝʜʦʨʦʚʘ ʖ.ɸ., ʩʪʫʜ.; 

 ʨʫʢʦʚʦʜʠʪʝʣʴ ʗʢʠʤʦʚʘ ʃ.ɽ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

 

ʇʦʚʩʝʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦʡ, ʙʳʪʦʚʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʩʬʝʨʘʭ ʧʦʨʦ-

ʜʠʣʦ ʘʢʪʫʘʣʴʥʫʶ ʩʝʛʦʜʥʷ ʪʝʤʫ ʮʠʬʨʦʚʠʟʘʮʠʠ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ï ʵʪʦ ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʮʝ-

ʣʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʥʘ ʥʦʚʳʝ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, 

ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʩʧʦʩʦʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ. [1] 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ: ʨʘʩʪʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʴ ʪʨʫʜʘ, ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʢʦʤʧʘʥʠʠ, ʘ ʠʤʝʥ-

ʥʦ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʪʘʢʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʢʘʢ ʧʣʘʥʠʨʦ-

ʚʘʥʠʝ, ʢʦʥʪʨʦʣʴ, ʩʥʠʞʘʶʪʩʷ ʠʟʜʝʨʞʢʠ, ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʨʘʙʦʯʠʝ 

ʤʝʩʪʘ, ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ʠ ʜʝʥʝʛ. ʇʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 

ʠʩʧʳʪʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 3ɼ-ʧʨʠʥʪʝʨʦʚ, ʨʘʟʚʠʣʩʷ 

ʬʨʠʣʘʥʩ.  

ʅʝʜʦʩʪʘʪʢʠ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ: ʚʦʟʥʠʢʘʝʪ ʨʝʘʣʴʥʘʷ ʦʧʘʩ-

ʥʦʩʪʴ ʜʣʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ: ʬʠʥʘʥʩʦʚ, ʪʨʘʥʩʧʦʨʪ-

ʥʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʢʦʡ, 

ʩʦʮʠʘʣʴʥʦʛʦ çʠʥʞʠʥʠʨʠʥʛʘè ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠʩʯʝʟʘʶʪ ʧʨʦʬʝʩ-

ʩʠʠ, ʨʘʟʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʣʶʜʝʡ.  
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ʈʠʩ. 1. ʇʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʦʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ [2] 

ɺʳʛʦʜʳ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʜʣʷ ʫʥʠʚʝʨʩʠʪʝ-

ʪʦʚ, ʦʨʛʘʥʠʟʘʮʠʡ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ: ʫʯʘʩʪʠʝ ʚ ʨʝʘʣʴʥʳʭ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʭ ʧʨʦʝʢʪʘʭ, ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʥʫʪʨʠ ʈʦʩʩʠʠ ʩ ʫʯʘ-

ʩʪʠʝʤ ʟʘʢʘʟʯʠʢʦʚ ʠ ʧʦʜ ʥʫʞʜʳ ʨʝʘʣʴʥʳʡ ʵʢʦʥʦʤʠʢʠ, ʦʧʝʨʘʪʠʚʥʳʡ 

ʜʦʩʪʫʧ ʜʦ ʟʘʢʘʟʯʠʢʦʚ ï ʛʦʩʫʜʘʨʩʪʚʘ, ʛʦʩ. ʢʦʨʧʦʨʘʮʠʡ, ʢʦʤʤʝʨʯʝ-

ʩʢʠʭ ʢʦʤʧʘʥʠʡ ʠ ʧʨ., ʢʦʦʧʝʨʘʮʠʠ ʩ ʧʘʨʪʥʸʨʘʤʠ ʩ ʣʫʯʰʠʤ ʤʠʨʦʚʳʤ 

ʦʧʳʪʦʤ, ʦʧʝʨʘʪʠʚʥʳʡ ʜʦʩʪʫʧ ʜʦ ʣʫʯʰʠʭ ʤʠʨʦʚʳʭ ʧʨʘʢʪʠʢ ʦʥʣʘʡʥ, 

ʩʝʪʝʚʦʝ ʦʙʫʯʝʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʠʥʞʝ-

ʥʝʨʥʳʭ ʥʘʚʳʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʡ ʙʠʟʥʝʩ ʩʨʝʜʳ, ʦʧʝʨʘʪʠʚʥʘʷ 

ʨʝʘʢʮʠʷ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʚʳʟʦʚʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʘʢʪʠʯʝ-

ʩʢʠʭ ʨʘʙʦʪʘʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʇʆ. 

ʇʦ ʚʦʧʨʦʩʫ ʮʠʬʨʦʚʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʤʥʦʛʦ ʩʧʦʨʥʳʭ ʠ 

ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʤʥʝʥʠʡ. ʂʦʛʦ-ʪʦ ʦʥʘ ʧʫʛʘʝʪ, ʫ ʢʦʛʦ-ʪʦ ʚʳʟʳʚʘʝʪ 

ʚʦʩʭʠʱʝʥʠʝ. ʆʜʥʦ ʥʝʩʦʤʥʝʥʥʦ ï ʦʥʘ ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʙʝʨʝʪ ʦʙʦʨʦʪʳ 

ʠ ʦʢʘʞʝʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ 

ʚ ʮʝʣʦʤ, ʥʦ ʠ ʥʘ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ɼɽʗʊɽʃʔʅʆʉʊʀ 

ɸʆ çʂɸʄɽʐʂʆɺʉʂʀʁ ʄɽʍɸʅʀʏɽʉʂʀʁ ɿɸɺʆɼè 

 

ʂʦʩʪʠʥʘ ɸ.ɼ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʃʶʙʣʠʥʩʢʠʡ ʄ. ʉ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʚʳʰʝʥʠʷ ʬʠ-

ʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ.ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʠ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ɸʆ ñʂʘʤʝʰʢʦʚʩʢʠʡ ʤʝʭʘ-

ʥʠʯʝʩʢʠʡ ʟʘʚʦʜò.ɸʆ çʂʘʄɿè - ʩʨʝʜʥʝʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʩ 1992 ʛʦʜʘ 

ʚʳʧʫʩʢʘʶʱʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʠʠ ʤʘʰʠʥʦ-

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʉʝʛʦʜʥʷ çʂʘʤʝʰʢʦʚʩʢʠʡ ʤʝʭʘʥʠʯʝʩʢʠʡ 

ʟʘʚʦʜè ï ʵʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʤʝʭʘʥʦʦʙʨʘʙʘʪʳʚʘʶʱʝʝ ʠ ʩʙʦʨʦʯʥʦʝ 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ [1]. 
ɸʥʘʣʠʟ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʟʠʣʠʩʴ ʚ 2018-2019 ʛʛ., ʚ ʪʦʤ ʯʠʩʣʝʚʳʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦ-

ʜʫʢʮʠʠ ʚ 2019 ʛʦʜʫ ʩʥʠʟʠʣʘʩʴ ʥʘ 35,6% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛʦʜʦʤ. 

ʏʠʩʪʘʷ ʧʨʠʙʳʣʴ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ 2019 ʛʦʜʫ ʩʦʩʪʘʚʠ-

ʣʘ 42 585 ʪʳʩ. ʨʫʙ., ʯʪʦ ʥʘ 71,8% ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛʦ-

ʜʦʤ. ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʦ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ ʩʥʠʟʠʣʩʷ ʥʘ 

15,8% ʚ 2019 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛʦʜʦʤ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʩʣʝ-

ʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

1) ʧʝʨʝʭʦʜ ʢ ʩʪʨʘʪʝʛʠʠ ʤʠʥʠʤʠʟʘʮʠʠ ʠʟʜʝʨʞʝʢ; 

2) ʚʥʝʜʨʝʥʠʝ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ LeanProduction (ʙʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ), ʢʦʪʦʨʘʷ ʷʚʣʷʝʪ-

ʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʤʦʜʝʣʝʡ ʨʝʩʫʨʩʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠʷʪʠʷ [2].  

ɺ ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʠʠʤʠʥʠʤʠʟʘʮʠʠ ʠʟʜʝʨʞʝʢ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʦʚʦʛʦ ʚʠʜʘ ʠʟʜʝʣʠʷ, ʚʳʧʫʩʢʘʝ-

ʤʦʛʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ (ʪʨʘʢʪʦʨ çɺʣʘʜʠʤʠʨè) ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʩʝ-
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ʙʝʩʪʦʠʤʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ. ʆʜʥʠʤ ʠʟ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʪʘʣʘ ʟʘʤʝʥʘ ʨʷʜʘ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʥʘ 

ʘʥʘʣʦʛʠʯʥʳʝ, ʥʦ ʩ ʙʦʣʝʝ ʥʠʟʢʦʡ ʮʝʥʦʡ ʙʝʟ ʩʥʠʞʝʥʠʷ ʪʝʭʥʠʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʜʝʣʠʷ ʚ ʮʝʣʦʤ. ʇʨʦʚʝʜʝʥʥʳʝ 

ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʩʦʩʪʘʚʠʪ ʧʦʨʷʜʢʘ 5 

ʤʣʥ. ʨʫʙʣʝʡ (ʧʨʠ ʛʦʜʦʚʦʡ ʧʨʦʛʨʘʤʤʝ ʚʳʧʫʩʢʘ 250 ʪʨʘʢʪʦʨʦʚ). 

ɺ ʨʘʤʢʘʭ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ (ʢʦʥʮʝʧʮʠʠ ʙʝʨʝʞʣʠʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ) ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʨʩʦ-

ʥʘʣʘ ʠ ʩʥʠʞʝʥʠʷ ʪʨʫʜʦʝʤʢʦʩʪʠ ʥʘʣʘʜʦʯʥʳʭ ʨʘʙʦʪ, ʙʳʣʦ ʧʨʝʜʣʦʞʝ-

ʥʦ ʚ ʯʘʩʪʥʦʩʪʠ, ʚʥʝʜʨʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʙʳʩʪʨʦʡ ʧʝʨʝʥʘʣʘʜʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ (SMED) [2]. ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʦ ʨʝʦʨʛʘʥʠʟʦʚʘʥʦ ʨʘ-

ʙʦʯʝʝ ʤʝʩʪʦ, ʘ ʠʤʝʥʥʦ ʠʟʤʝʥʝʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʪʝʣʣʘʞʝʡ ʩ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʡ ʦʩʥʘʩʪʢʦʡ ʠ ʧʝʨʝʥʦʩʦʤ ʠʭ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʙʣʠ-

ʟʦʩʪʴ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ. ʕʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘ-

ʪʠʣʦ ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ ʥʘ ʧʝʨʝʜʚʠʞʝʥʠʝ ʨʘʙʦʯʝʛʦ ʠ ʧʦʟʚʦʣʠʣʦ ʚʳ-

ʧʦʣʥʷʪʴ ʨʷʜ ʥʘʣʘʜʦʯʥʳʭ ʨʘʙʦʪ, ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʯʪʦ ʫʚʝʣʠʯʠʣʦ ʫʜʝʣʴʥʳʡ ʚʝʩ çʚʥʝʰʥʠʭ ʨʘʙʦʪè ʚ 

ʩʪʨʫʢʪʫʨʝ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ.ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ 

ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʩʦʩʪʘʚʠʪ ʧʦʨʷʜʢʘ 195 ʪʳʩ. ʨʫʙ. 

ɺʥʝʜʨʝʥʠʝ ʜʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ɸʆ çʂʘʄɿè ʧʦʤʦʞʝʪʧʦ-

ʚʳʩʠʪʴ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘ ʨʳʥʢʝ, ʫʣʫʯʰʠʪʴ ʬʠʥʘʥʩʦ-

ʚʳʝ ʧʦʢʘʟʘʪʝʣʠʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʥʠʟʠʪʴ ʪʨʫʜʦʝʤʢʦʩʪʴ ʚʳʧʦʣʥʷʝʤʳʭ ʨʘʙʦʪ, 

ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʷʪʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1.ʂʘʤʝʰʢʦʚʩʢʠʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʟʘʚʦʜ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. 

ï URL:http://kamz.org/(ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 15.03.2021) 

2. ɼʘʚʳʜʦʚʘ, ʅ. ʉ. ɹʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ: ʤʦʥʦʛʨʘʬʠʷ / 

ʅ. ʉ. ɼʘʚʳʜʦʚʘ. ï ʀʞʝʚʩʢ: ʀʟʜ-ʚʦ ʀʥʩʪʠʪʫʪʘ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚ-

ʣʝʥʠʷ, ɻʆʋɺʇʆ çʋʜɻʋè, 2012. ï 138 ʩ. 

 

 

http://kamz.org/
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ɸʅɸʃʀɿ ʀʅɺɽʉʊʀʎʀʆʅʅʆʁ ɸʂʊʀɺʅʆʉʊʀ  

ʇʈɽɼʇʈʀʗʊʀʗ ʉʌɽʈʓ ʋʉʃʋɻ 

 

ʃʝʙʝʜʝʚʘ ɸ.ɸ., ɿʘʤʦʣʦʪʥʦʚʘ ɺ.ʇ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʂʠʥʜʘʣʦʚ ɺ.ɺ., ʢʘʥʜ. ʵʢʦʥ.. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

ɺ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʩʠʩʪʝʤ ʦʩʦʙʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʚʦʧʨʦʩʳ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʷʚʣʷʶʱʠʝʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʠʥʘʤʠʢʠ. ɽʸ ʘʜʝʢʚʘʪʥʘʷ ʠ ʪʦʯʥʘʷ ʦʮʝʥʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʠʥ-

ʬʦʨʤʘʮʠʶ ʜʣʷ ʧʨʠʥʷʪʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʆʙʱʝʧʨʠʥʷʪʦʡ ʪʨʘʢʪʦʚʢʠ ʧʦʥʷʪʠʷ çʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴè ʥʝʪ. ʆʜʥʘʢʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʤʳ ʧʨʠʜʝʨʞʠʚʘʝʤʩʷ ʤʥʝʥʠʷ 

ʃ.ʅ. ʉʘʣʠʤʦʚʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ çʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʝʩʪʴ ʬʘʢʪʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʩʣʦʞʥʦʛʦ ʜʠʥʘʤʠʯʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ï ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ, ʘ ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ ï ʫʨʦʚʥʷ ʚʝʨʦʷʪʥʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʡ ʢʦʥʝʯʥʦʡ ʮʝ-

ʣʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè.[1] 

ɸʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ʦʧʨʝʜʝʣʷʶʪʩʷ ʮʝʣʠ ʦʮʝʥʢʠ; ʚʳʙʠ-

ʨʘʝʪʩʷ ʤʝʪʦʜ ʦʮʝʥʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ; ʚʳʙʠʨʘʶʪʩʷ ʧʦ-

ʢʘʟʘʪʝʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ; ʧʨʦʚʦ-

ʜʠʪʩʷ ʨʘʩʯʝʪ ʚʳʙʨʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʮʝʥʢʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʳʜʝ-

ʣʷʶʪ: ʩʪʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʘʩʯʸʪʝ ʩʨʦʢʦʚ 

ʦʢʫʧʘʝʤʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ ʠ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ 

ʥʦʨʤʳ ʧʨʠʙʳʣʠ ʥʘ ʢʘʧʠʪʘʣ) ʠ ʤʝʪʦʜʳ ʦʮʝʥʢʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʠʩ-

ʢʦʥʪʠʨʦʚʘʥʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʥʦʛʠʝ ʤʝʪʦʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ, ʥʦ ʥʝ ʢ ʘʢʪʠʚʥʦʩʪʠ. 

ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʨʘʙʦʪʳ, ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ çʦʮʝʥʢʠ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʩʨʝʜʩʪʚʦʤ  ʛʨʫʧʧʠʨʦʚʢʠ 

ʧʦʢʘʟʘʪʝʣʝʡè, ʧʨʝʜʣʦʞʝʥʥʦʡ ʏʘʨʘʝʚʦʡ ʄ.ɺ.[2] 

ɿʘ ʦʩʥʦʚʫ ʙʝʨʫʪʩʷ ʰʝʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ. ɼʘʣʝʝ, ʢʘʞʜʦʤʫ ʧʦʢʘ-

ʟʘʪʝʣʶ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʨʘʥʛ, ʘ ʩʫʤʤʘ ʨʘʥʛʦʚ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʫʧ-

ʧʦʡ (1 ʛʨ.ï20-30; 2 ʛʨ.ï15-20; 3 ʛʨ.ï5-15; 4 ʛʨ.ï0-5) , ʜʘʸʪ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʫ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʪʘʙʣ.1) 
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ʊʘʙʣʠʮʘ 1 

ʇʦʢʘʟʘʪʝʣʠ ʠ ʠʭ ʨʘʥʛʠ 

 

ʇʦʢʘʟʘʪʝʣʴ ɿʥʘʯʝʥʠʝ ʠʥʪʝʨʚʘʣʘ 

ʂʦʵʬʬʠʮʠʝʥʪ ʨʝ-

ʘʣʴʥʦʛʦ ʠʥʚʝʩʪʠʨʦ-

ʚʘʥʠʷ (ʂʨʠ) 

>0,5 0,5ï0,3 0,3-0,1 <0,1 

ʂʦʵʬʬʠʮʠʝʥʪ ʬʠ-

ʥʘʥʩʦʚʳʭ ʠʥʚʝʩʪʠ-

ʮʠʡ (ʂʬʠ) 

>0,4 0,4ï0,2 0,2ï0,05 <0,05 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʥ-

ʪʝʥʩʠʬʠʢʘʮʠʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʩʦʙʩʪ-

ʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 

(ʂʠʩʩ) 

>40% 20ï40% 5-20% <5 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʥ-

ʪʝʥʩʠʬʠʢʘʮʠʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʚʥʝʰ-

ʥʠʭ ʠʩʪʦʯʥʠʢʦʚ 

(ʂʠʚʠ) 

10-20% 40-50% 50-60% >60% 

<10% 

ʂʦʵʬʬʠʮʠʝʥʪ ʨʝʘ-

ʣʠʟʘʮʠʠ ʢʘʧʠʪʘʣʴ-

ʥʳʭ ʠʥʚʝʩʪʠʮʠʡ 

(ʂʨʩʚ) 

>0,7 0,7ï0,5 0,5ï0,2 <0,2 

ʕʬʬʝʢʪ ʠʥʚʝʩʪʠʮʠ-

ʦʥʥʦʛʦ ʨʳʯʘʛʘ 

>0,5 0,5<ʕʀʈ<0,2 0,2<ʕʀʈ<0 <0 

ʎʝʥʘ ʠʥʪʝʨʚʘʣʘ (ʎʠ) 5 4 2 0 

 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʦʮʝʥʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ 

ʆʆʆ çʀʥʚʠʪʨʦè.[3] ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦʣʫʯʠʣʦʩʴ ʩʣʝʜʫʶʱʝʝ 

(ʪʘʙʣ.2):  
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ʊʘʙʣʠʮʘ2 
 

ʀʪʦʛʠ ʧʨʦʚʝʜʸʥʥʦʡ ʨʘʙʦʪʳ 

 
ʇʦʢʘʟʘ-

ʪʝʣʴ 

2019/ 

ʎʠ 

2018/ʎʠ 2017/ʎʠ 2016/ʎʠ 2015/ʎ

ʠ 

ʂʈʀ 0,72       5 0,78 

5 

0,81 

5 

0,70 

5 

0,77 

5 

ʂʌʀ 0 

0 

0 

0 

0 

0 

0,05 

2 

0,01 

0 

ʂʀʉʉ ï12,6 

0 

ï11,72 

0 

7,9 

2 

 

ï1,61 

0 

14,42 

2 

ʂʀɺʀ 0 

0 

0 

0 

0 

0 

27,22 

5 

ï18,9 

0 

ʂʈʉɺ 0,22 

2 

0,22 

2 

0,15 

2 

0,29 

2 

0,3 

2 

ʕʀʈ 0 

2 

0,00124 

2 

0 

2 

0,0882 

2 

0,061 

2 

ʉʫʤʤʘ 

ʎʠ 

9 9 11 16 11 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʧʨʠʷʪʠʝ ʧʨʠʥʘʜʣʝʞʠʪ ʢʦ 2 (15-20 ʙʘʣ-

ʣʦʚ) ʠ 3 (5-15) ʛʨʫʧʧʘʤ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʚ ʦʩ-

ʥʦʚʥʦʤ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʝʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʪʦʣʴʢʦ ʧʦ ʤʝʨʝ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ, ʭʦʪʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʟʘʸʤʥʳʭ ʩʨʝʜʩʪʚʘʭ ʨʘʩʪʸʪ. ɺ ʮʝʣʦʤ, 

ʧʨʝʜʧʨʠʷʪʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʩʪʘʛʥʘʮʠʠ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
 

1. ʉʘʣʠʤʦʚ ʃ. ʅ. ʉʫʱʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʝʸ ʟʥʘʯʝʥʠʝ ʚ ʫʧʨʘʚʣʝʥʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʦʡ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] // CYBERLENINKA, URL: 

https://cyberleninka.ru/article/n/suschnost-investitsionnoy-aktivnosti-i-

eyo-znachenie-v-upravlenii-regionalnoy-ekonomikoy (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

12.04.2021). 

2. ʏʘʨʘʝʚʘ ʄ. ɺ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʘʧʨʦʙʘʮʠʷ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // 
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CYBERLENINKA, URL: https://cyberleninka.ru/article/n/razrabotka-i-

aprobatsiya-metodiki-otsenki-investitsionnoy-aktivnosti-predpriyatiy 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12.04.2021). 

3. ʆʆʆ çʀʥʚʠʪʨʦè  [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // rusprofile, 

URL:  https://www.rusprofile.ru/id/1311019 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

12.04.2021). 

 

ɹʖɼɾɽʊʅɸʗ ʇʆʃʀʊʀʂɸ ʈʌ ʀ ɽɪ ʇʈʀʆʈʀʊɽʊʓ 

ʐʚʘʨʝʚ ʅ. ʉ., ʩʪʫʜ.; 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʗʢʠʤʦʚʘ ʃ. ɽ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

 

ɹʶʜʞʝʪʥʘʷ ʧʦʣʠʪʠʢʘ ʛʦʩʫʜʘʨʩʪʚʘ ð ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʨʦ-

ʧʨʠ̫ʪʠʡ ʚ ʩʬʝʨʝ ʦʨʛʘʥʠʟʘʮʠʠ ʙʶʜʞʝʪʥʳʭ ʦʪʥʦʰʝʥʠʡ ʩ ʮʝʣʴʶ 

ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʜʝʥʝʞʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʚʦʟʣʦʞʝʥʥʳʭ ʥʘ ʥʝʛʦ ʬʫʥʢʮʠʡ. 

ʉʝʛʦʜʥʷ ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʙʶʜʞʝʪʥʦʛʦ ʨʝ-

ʟʝʨʚʥʦʛʦ ʬʦʥʜʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʈʦʩʩʠʠ. 

ɿʘʚʝʨʰʝʥʠʝ ʧʝʨʠʦʜʘ ʙʶʜʞʝʪʥʦʡ ʢʦʥʩʦʣʠʜʘʮʠʠ ʚ 2018 ʛʦʜʫ 

ʧʦʟʚʦʣʠʣʦ ʫʞʝ ʩ 2019 ʛʦʜʘ ʧʝʨʝʡʪʠ ʢ ʩʪʠʤʫʣʠʨʫʶʱʝʡ ʙʶʜʞʝʪʥʦʡ 

ʧʦʣʠʪʠʢʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʜʝʬʠʮʠʪʘ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʧʦʯʪʠ 0,6 ʪʨʣʥ ʨʫʙʣʝʡ ʝʞʝʛʦʜʥʦ. ʆʙʲʝʤ 

ʨʘʩʭʦʜʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʚ 2020 ʛʦʜʫ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 5,3 

ʧʫʥʢʪʘ ʜʦ 21,4% ɺɺʇ ʩ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʨʘʤʝʪʨʘʤʠ 2018 ʛʦʜʘ 

(16,1% ɺɺʇ). 

ʉʨʝʜʠ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʨʘʩʭʦʜʦʚ ʧʨʦʝʢʪʘ ʙʶʜʞʝʪʘ ï 

ʧʦʜʜʝʨʞʢʘ ʧʨʦʝʢʪʦʚ ʚ ʩʬʝʨʝ ʵʢʦʥʦʤʠʢʠ ʠ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫ-

ʨʳ, ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʘʤʳʡ ʤʘʩʰʪʘʙʥʳʡ 

ʨʦʩʪ ʧʨʝʜʫʩʤʦʪʨʝʥ ʧʦ ʩʪʘʪʴʷʤ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ, 

ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ ʠ ʧʨʦʛʨʘʤʤʘʤ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʨʘʞ-

ʜʘʥ.  

ɺ ʩʪʨʫʢʪʫʨʝ ʨʘʩʭʦʜʦʚ ʙʶʜʞʝʪʘ ʧʦ ʨʘʟʜʝʣʘʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ 2021ï2022 ʛʛ. ʦʩʥʦʚʥʫʶ ʜʦʣʶ ʨʘʩʭʦʜʦʚ ʧʨʦʜʦʣ-

ʞʘʪ ʟʘʥʠʤʘʪʴ ʨʘʩʭʦʜʳ ʥʘ ʩʦʮʠʘʣʴʥʫʶ ʧʦʣʠʪʠʢʫ ʠ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝ-

ʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ (11,8% ɺɺʇ ʚ ʩʨʝʜʥʝʤ ʟʘ 2021ï2022ʛʛ.). ʈʘʩʭʦʜʳ 

ʥʘ ʥʘʮʠʦʥʘʣʴʥʫʶ ʦʙʦʨʦʥʫ, ʥʘʮʠʦʥʘʣʴʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʧʨʘʚʦʦʭ-

ʨʘʥʠʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 2021ï2022 ʛʛ. ʩʦʩʪʘʚʷʪ ʚ ʩʨʝʜʥʝʤ 6,7% 

https://cyberleninka.ru/article/n/razrabotka-i-aprobatsiya-metodiki-otsenki-investitsionnoy-aktivnosti-predpriyatiy
https://cyberleninka.ru/article/n/razrabotka-i-aprobatsiya-metodiki-otsenki-investitsionnoy-aktivnosti-predpriyatiy
https://www.rusprofile.ru/id/1311019
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ɺɺʇ ʩ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʝʡ ʢ ʩʥʠʞʝʥʠʶ ʚ ʧʣʘʥʦʚʦʤ ʧʝʨʠʦʜʝ. ʈʘʩʭʦ-

ʜʳ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ (ʦʙʨʘʟʦʚʘʥʠʝ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ) ʚ ʪʝ-

ʯʝʥʠʝ ʧʣʘʥʦʚʦʛʦ ʧʝʨʠʦʜʘ ʦʞʠʜʘʶʪʩʷ ʥʘ ʫʨʦʚʥʝ 2,5 % ɺɺʇ.[1] 

ʂʦʨʦʥʘʚʠʨʫʩʥʘʷ ʵʧʠʜʝʤʠʷ ʩʠʣʴʥʦ ʧʦʚʣʠʷʣʘ ʥʘ ʵʢʦʥʦʤʠʢʫ 

ʩʪʨʘʥ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʅʝʬʪʝʛʘ-

ʟʦʚʳʝ ʜʦʭʦʜʳ ʚ ʈʌ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 40% ʚʩʝʭ ʜʦʭʦʜʦʚ ʈʌ, ʥʦ ʚ 

ʧʝʨʠʦʜ ʵʧʠʜʝʤʠʠ ʵʪʦʪ ʠʩʪʦʯʥʠʢ ʜʦʭʦʜʘ ʩʠʣʴʥʦ ʩʦʢʨʘʪʠʣʩʷ.ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʜʦ ʤʘʨʪʘ 2020 ʛʦʜʘ ʩʨʝʜʥʝʤʝʩʷʯʥʳʡ ʅɼʇʀ ʩʦʩʪʘʚʣʷʣ ʦʪ 

450 ʜʦ 550 ʤʣʨʜ ʨʫʙʣʝʡ, ʘ ʵʢʩʧʦʨʪʥʘʷ ʧʦʰʣʠʥʘ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 120 

ʜʦ 200 ʤʣʨʜ ʨʫʙʣʝʡ ʚ ʤʝʩʷʮ. ʉ ʥʘʯʘʣʦʤ ʵʧʠʜʝʤʠʠ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʘʣʠ ʜʦ 130ï170 ʤʣʨʜ ʨʫʙʣʝʡ ʅɼʇʀ ʠ 10ï30 ʤʣʨʜ 

ʨʫʙʣʝʡ ʵʢʩʧʦʨʪʥʳʭ ʧʦʰʣʠʥ. 

ɹʣʘʛʦʜʘʨʷ ʫʚʝʣʠʯʝʥʠʶ ʅɼʉ ʜʦ 20% ʙʶʜʞʝʪʥʳʝ ʧʦʩʪʫʧʣʝʥʠʷ 

ʦʪ ʅɼʉ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 7ï8%.  ɼʦʭʦʜʳ ʦʪ ʅɼʉ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 

8% ʦʪ ɺɺʇ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʣʠʷʥʠʝ ʥʘ ʜʦʭʦʜʳ ʈʌ, ʦʪ ʫʚʝʣʠʯʝʥʠʷ 

ʅɼʉ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʥʝʩʫʱʝʩʪʚʝʥʥʳʝ, ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʤʝʨʥʦ 

0,5% ʦʪ ɺɺʇ. 

ɺ ʨʝʟʫʣʴʪʘʪʝʧʘʜʝʥʠʷʥʝʬʪʝʛʘʟʦʚʳʭ ʜʦʭʦʜʦʚ ʦʙʱʠʝ ʜʦʭʦʜʳ 

ʟʘʤʝʪʥʦ ʫʤʝʥʴʰʠʣʠʩʴ, ʭʦʪʴ ʠ ʙʳʣʠ ʯʘʩʪʠʯʥʦ ʢʦʤʧʝʥʩʠʨʦʚʘʥʳ ʥʝ-

ʥʝʬʪʝʛʘʟʦʚʳʤʠ ʜʦʭʦʜʘʤʠ.ʇʨʠ ʵʪʦʤ ʤʥʦʛʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʬʝʨʳ 

ʩʪʨʘʥʳ ʧʦʥʝʩʣʠ ʙʦʣʴʰʠʝ ʨʘʩʭʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʚʷʟʠ ʩ ʚʳʥʫʞ-

ʜʝʥʥʳʤ ʨʝʞʠʤʦʤ ʩʘʤʦʠʟʦʣʷʮʠʠ. ʇʦʵʪʦʤʫ ʨʘʩʭʦʜʳ ʥʘ ʥʘʮʠʦʥʘʣʴ-

ʥʫʶ ʵʢʦʥʦʤʠʢʫ ʚʦʟʨʦʩʣʠ ʚʜʚʦʝ, ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʥʘ 40%, ʘ ʦʙ-

ʱʠʝ ʨʘʩʭʦʜʳ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 10%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ 

2020 ʛʦʜʦʤ. [2] 

ɺ ʥʝʜʘʚʥʝʤ ʦʙʨʘʱʝʥʠʠ ɺ. ɺ. ʇʫʪʠʥ ʫʪʚʝʨʜʠʣ ʥʦʚʳʝ ʥʘʮʠʦ-

ʥʘʣʴʥʳʝ ʮʝʣʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʪʘʪʴ ʦʨʠʝʥʪʠʨʦʤ ʜʣʷ ʧʨʘʚʠʪʝʣʴʩʪ-

ʚʘ ʥʘ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʴ ʣʝʪ. ʊʘʢ, ʧʣʘʥʠʨʫʝʪʩʷ ʢ 2030 ʛʦʜʫ ʦʙʝʩʧʝ-

ʯʠʪʴ ʪʝʤʧʳ ʨʦʩʪʘ ɺɺʇ ʚʳʰʝ ʩʨʝʜʥʝʤʠʨʦʚʳʭ (ʫʞʝ ʙʝʟ ʟʘʜʘʯʠ ʧʦ 

ʚʭʦʞʜʝʥʠʶ ʈʦʩʩʠʠ ʚ ʪʦʧ-5 ʢʨʫʧʥʝʡʰʠʭ ʵʢʦʥʦʤʠʢ ʤʠʨʘ, ʢʘʢ ʵʪʦ 

ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʚ 2018 ʛʦʜʫ), ʦʙʝʩʧʝʯʠʪʴ ʨʦʩʪ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚ-

ʥʦʡ ʢʘʧʠʪʘʣ ʠ ʵʢʩʧʦʨʪʘ ʥʝʩʳʨʴʝʚʳʭ ʥʝʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʦʚʘʨʦʚ ʥʘ 

70% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʢʫʱʠʤ ʢʨʠʟʠʩʥʳʤ ʛʦʜʦʤ.ɺʚʦʜ 120 ʤʣʥ ʢʚ. ʤ 

ʞʠʣʴʷ ʠ ʧʦʚʳʰʝʥʠʶ ʦʞʠʜʘʝʤʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʜʦ 78 

ʣʝʪ.[4] 

ɺ 2021 ʛʦʜʫ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʩʪʘʣʠ ʮʝʣʠ ʫʩʪʦʡʯʠʚʦ-

ʛʦ ʧʦʚʳʰʝʥʠʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʛʨʘʞʜʘʥ, ʫʢʨʝʧʣʝʥʠʷ 
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ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʜʠʥʘʤʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ 

ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʠ ʫʢʨʝʧʣʝʥʠʷ ʧʦʟʠʮʠʡ ʈʦʩʩʠʠ 

ʚ ʤʠʨʦʚʦʤ ʩʦʦʙʱʝʩʪʚʝ ʥʘ ʦʩʥʦʚʝ ʧʝʨʝʭʦʜʘ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʩʦ-

ʮʠʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ ʪʠʧʫ ʨʘʟʚʠʪʠʷ.  

ʈʘʟʚʠʪʠʝ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʪʘʢ ʞʝ ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʠʦʨʠʪʝʪ-

ʥʳʤ ʮʝʣʷʤ, ʥʦ ʩʪʦʷʪ ʜʘʣʝʢʦ ʥʝ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘ 

ʨʘʟʚʠʪʠʝ ʵʪʠʭ ʩʬʝʨ ʚʳʜʝʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʩʢʨʦʤʥʘʷ ʯʘʩʪʴ ʙʶʜʞʝʪʘ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʬʝʨ ʵʢʦʥʦʤʠʢʠ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʮʝʣʷʭ ʧʨʠʦʨʠʪʠʟʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʶʜ-

ʞʝʪʥʳʭ ʨʘʩʭʦʜʦʚ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʠʥʚʝʥʪʘʨʠʟʘ-

ʮʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ ʥʘ ʧʨʝʜʤʝʪ ʠʭ ʚʢʣʘʜʘ ʚ ʜʦʩʪʠʞʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʝʡ ʨʘʟ-

ʚʠʪʠʷ. ɺʢʣʶʯʝʥʠʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʬʘʢʪʦʨʦʚ ʠʭ ʜʦʩ-

ʪʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʬʝʜʝʨʘʣʴʥʳʭ ʧʨʦʝʢ-

ʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʝʩʧʝʯʠʪ ʫʚʷʟʢʫ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʦ ʜʦʩ-

ʪʠʞʝʥʠʶ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʝʡ ʨʘʟʚʠʪʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1) ʄʠʥʠʩʪʝʨʩʪʚʦ ʬʠʥʘʥʩʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʦʩʥʦʚ-

ʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʙʶʜʞʝʪʥʦʡ, ʥʘʣʦʛʦʚʦʡ ʠ ʪʘʤʦʞʝʥʥʦ-ʪʘʨʠʬʥʦʡ 

ʧʦʣʠʪʠʢʠ ʥʘ 2020 ʛʦʜ ʠ ʥʘ ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ 2021 ʠ 2022 ʛʦʜʦʚè, ʩ. 

30ï52; 

2) ɼʦʢʣʘʜ çʆ ʬʝʜʝʨʘʣʴʥʦʤ ʙʶʜʞʝʪʝ ʥʘ 2020 ʛʦʜ ʠ ʥʘ ʧʣʘʥʦ-

ʚʳʝ ʧʝʨʠʦʜ 2021 ʠ 2022 ʛʦʜʦʚè ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.minfin.ru/common/upload/library/2019/12/main/191122_P

rezentatsiya.pdf (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 25.07.2020); 

3) ʉʪʘʪʴʷ çʇʫʪʠʥ ʫʪʚʝʨʜʠʣ ʮʝʣʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦ 
2030 ʛʦʜʘè. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.kommersant.ru/doc/4425273 

(ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 26.07.2020). 
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ɹʈʀʊɸʅʉʂɸʗ ʂʆʈʆʃɽɺʉʂɸʗ ʉɽʄʔʗ ï BRITISH  

 ROYAL FAMILY  
 

 ɹʦʥʜʘʨʝʚʘ ɽ.ɸ., ʉʦʣʦʚʴʝʚʘ ʗ.ɼ., ʩʪʫʜ.;  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʂʘʨʧʦʚʘ ʊ.ɸ., ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʚʳʩʰʝʡ ʢʘʪʝʛʦʨʠʠ 

 

 ɺ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʥʝʪ ʯʸʪʢʦʛʦ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʙʦ ʬʦʨ-

ʤʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʯʣʝʥʘ ʢʦʨʦʣʝʚʩʢʦʡ ʩʝʤʴʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʯʣʝ-

ʥʘʤʠ ʢʦʨʦʣʝʚʩʢʦʡ ʩʝʤʴʠ ʩʯʠʪʘʶʪʩʷ: ʤʦʥʘʨʭ, ʩʫʧʨʫʛ ʤʦʥʘʨʭʘ, ʚʜʦʚ-

ʩʪʚʫʶʱʠʡ ʩʫʧʨʫʛ ʤʦʥʘʨʭʘ, ʜʝʪʠ ʤʦʥʘʨʭʘ, ʚʥʫʢʠ ʤʦʥʘʨʭʘ ʧʦ ʤʫʞ-

ʩʢʦʡ ʣʠʥʠʠ, ʩʫʧʨʫʛʠ ʠ ʦʚʜʦʚʝʚʰʠʝ ʩʫʧʨʫʛʠ ʩʳʥʦʚʝʡ ʠ ʚʥʫʢʦʚ ʧʦ 

ʤʫʞʩʢʦʡ ʣʠʥʠʠ ʤʦʥʘʨʭʘ. 

  ʂʦʨʦʣʝʚʘ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ Elizabeth the second, ʧʦʣʥʦʝ ʠʤʷ 

ï Elizabeth Alexandra Mary ʨʦʜʠʣʘʩʴ 21 ʘʧʨʝʣʷ 1926 ʛʦʜʘ, ʚ ʄʝʡʬʵ-

ʨʝ. ɽʣʠʟʘʚʝʪʘ II ʷʚʣʷʝʪʩʷ ʮʘʨʩʪʚʫʶʱʝʡ ʢʦʨʦʣʝʚʦʡ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ 

ʠ ʢʦʨʦʣʝʚʩʪʚ ʉʦʜʨʫʞʝʩʪʚʘ ʠʟ ɺʠʥʜʟʦʨʩʢʦʡ ʜʠʥʘʩʪʠʠ.  ʆʥʘ ʞʝ:  

ɺʝʨʭʦʚʥʳʡ ʛʣʘʚʥʦʢʦʤʘʥʜʫʶʱʠʡ ʚʦʦʨʫʞʝʥʥʳʤʠ ʩʠʣʘʤʠ ɺʝ-

ʣʠʢʦʙʨʠʪʘʥʠʠ.  

ɺʝʨʭʦʚʥʳʡ ʧʨʘʚʠʪʝʣʴ ʎʝʨʢʚʠ ɸʥʛʣʠʠ.  

ɻʣʘʚʘ ʉʦʜʨʫʞʝʩʪʚʘ ʅʘʮʠʡ.  

ɼʝʡʩʪʚʫʶʱʠʡ ʤʦʥʘʨʭ ʚ ʧʷʪʥʘʜʮʘʪʠ ʥʝʟʘʚʠʩʠʤʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ. 

 ʃʠʯʥʘʷ ʞʠʟʥʴ ɽʣʠʟʘʚʝʪʳ II ʠʟʤʝʥʠʣʘʩʴ ʩʨʘʟʫ ʧʦʩʣʝ ʩʦʚʝʨ-

ʰʝʥʥʦʣʝʪʠʷ. ʇʨʠʥʮʝʩʩʘ ʚʳʰʣʘ ʟʘʤʫʞ ʟʘ ʦʬʠʮʝʨʘ ʙʨʠʪʘʥʩʢʦʛʦ 

ʬʣʦʪʘ ʧʨʠʥʮʘ ʌʠʣʠʧʧʘ ʄʘʫʥʪʙʝʪʪʝʥʘ, ʢʦʪʦʨʳʡ ʧʦʩʣʝ ʩʚʘʜʴʙʳ ʧʦ-

ʣʫʯʠʣ ʪʠʪʫʣ ʛʝʨʮʦʛʘ ʕʜʠʥʙʫʨʛʩʢʦʛʦ. ʉʫʧʨʫʛ ʧʨʘʚʠʪʝʣʴʥʠʮʳ ʷʚʣʷ-

ʝʪʩʷ ʧʦʪʦʤʢʦʤ ʢʦʨʦʣʝʚʳ ɺʠʢʪʦʨʠʠ ʠ ʦʪʧʨʳʩʢʦʤ ʛʨʝʯʝʩʢʦʡ ʠ ʜʘʪ-

ʩʢʦʡ ʢʦʨʦʣʝʚʩʢʠʭ ʜʠʥʘʩʪʠʡ. 

 ɽʣʠʟʘʚʝʪʘ II ʚʟʦʰʣʘ ʥʘ ʧʨʝʩʪʦʣ 6 ʬʝʚʨʘʣʷ 1952 ʛʦʜʘ ʚ ʚʦʟ-

ʨʘʩʪʝ ʜʚʘʜʮʘʪʠ ʧʷʪʠ ʣʝʪ, ʧʦʩʣʝ ʩʤʝʨʪʠ ʩʚʦʝʛʦ ʦʪʮʘ ð ʢʦʨʦʣʷ ɻʝʦʨ-

ʛʘ VI. 

 ʂʦʨʦʣʝʚʘ ʷʚʣʷʝʪʩʷ ʨʝʢʦʨʜʩʤʝʥʦʤ ʩʨʝʜʠ ʚʩʝʭ ʙʨʠʪʘʥʩʢʠʭ 

ʤʦʥʘʨʭʦʚ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʧʨʝ-

ʩʪʦʣʝ. 

 ʅʘ ʮʘʨʩʪʚʦʚʘʥʠʝ ɽʣʠʟʘʚʝʪʳ II ʚʳʧʘʣ ʚʝʩʴʤʘ ʰʠʨʦʢʠʡ ʧʝʨʠ-

ʦʜ ʙʨʠʪʘʥʩʢʦʡ ʠ ʤʠʨʦʚʦʡ ʠʩʪʦʨʠʠ.  

 ɻʝʥʝʘʣʦʛʠʯʝʩʢʦʝ ʜʨʝʚʦ ʧʨʦʜʦʣʞʠʣʦ ʨʘʟʨʘʩʪʘʪʴʩʷ: ʜʝʪʠ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʟʘʚʝʣʠʩʴ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʝʤʴʷʤʠ ʠ ʧʦʜʘʨʠʣʠ ʧʨʘ-

https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%B8%D0%BC%D0%BF%D0%B5%D1%80%D0%B8%D1%8F
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ʚʷʱʝʡ ʢʦʨʦʣʝʚʝ ʚʥʫʢʦʚ ʠ ʧʨʘʚʥʫʢʦʚ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʫ ʂʦʨʦʣʝ-

ʚʳ ɽʣʠʟʘʚʝʪʳ II ʠ ʝʝ ʤʫʞʘ ʧʨʠʥʮʘ ʌʠʣʠʧʧʘ 4 ʜʝʪʝʡ: ʧʨʠʥʮ ʏʘʨʣʴʟ, 

ʧʨʠʥʮʝʩʩʘ ɸʥʥʘ, ʧʨʠʥʮ ʕʥʜʨʶ ʠ ʧʨʠʥʮ ʕʜʚʘʨʜ. ʀ ʢʘʞʜʳʡ ʠʟ ʥʠʭ 

ʧʨʦʠʟʚʝʣ ʥʘ ʩʚʝʪ 2 ʥʘʩʣʝʜʥʠʢʦʚ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʢʦʨʦʣʝʚʩʢʦʡ ʯʝ-

ʪʳ 8 ʚʥʫʢʦʚ. 

 ʇʦʨʷʜʦʢ ʥʘʩʣʝʜʦʚʘʥʠʷ ɹʨʠʪʘʥʩʢʦʛʦ ʧʨʝʩʪʦʣʘ ʦʧʨʝʜʝʣʷʝʪ 

ʦʯʝʨʸʜʥʦʩʪʴ ʥʘʩʣʝʜʦʚʘʥʠʷ ʧʨʝʩʪʦʣʘ ʉʦʝʜʠʥʸʥʥʦʛʦ ʢʦʨʦʣʝʚʩʪʚʘ ɺʝ-

ʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʉʝʚʝʨʥʦʡ ʀʨʣʘʥʜʠʠ ʠ ʦʩʪʘʣʴʥʳʭ 15 ʛʦʩʫʜʘʨʩʪʚ 

ɹʨʠʪʘʥʩʢʦʛʦ ʉʦʜʨʫʞʝʩʪʚʘ. 

 ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2021 ʛʦʜ ʧʝʨʚʳʤ ʚ ʦʯʝʨʸʜʥʦʩʪʠ ʥʘʩʣʝʜʦ-

ʚʘʥʠʷ ʠ ʥʘʩʣʝʜʥʠʢʦʤ ʪʨʦʥʘ ʷʚʣʷʝʪʩʷ ʏʘʨʣʴʟ, ʧʨʠʥʮ ʋʵʣʴʩʢʠʡ, ʟʘ 

ʥʠʤ ʩʣʝʜʫʝʪ ʝʛʦ ʩʪʘʨʰʠʡ ʩʳʥ ʋʠʣʴʷʤ, ʛʝʨʮʦʛ ʂʝʤʙʨʠʜʞʩʢʠʡ, ʜʘʣʝʝ 

ð ʜʝʪʠ ʋʠʣʴʷʤʘ: ʧʨʠʥʮ ɼʞʦʨʜʞ, ʧʨʠʥʮʝʩʩʘ ʐʘʨʣʦʪʪʘ ʠ ʧʨʠʥʮ 

ʃʫʠ. 

 ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʡ ʤʦʥʘʨʭʠʝʡ, ʠʩ-

ʪʦʨʠʯʝʩʢʠ ʯʣʝʥʳ ʙʨʠʪʘʥʩʢʦʡ ʢʦʨʦʣʝʚʩʢʦʡ ʩʝʤʴʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʠ 

ʤʦʥʘʨʭʘ ʧʦ ʚʩʝʡ ɹʨʠʪʘʥʩʢʦʡ ʠʤʧʝʨʠʠ, ʠ ʟʘʥʠʤʘʣʠ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʢʠʝ ʧʦʩʪʳ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʥʠ ʚʳʧʦʣʥʷʶʪ 

ʮʝʨʝʤʦʥʠʘʣʴʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʢʘʢ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, 

ʪʘʢ ʠ ʟʘ ʛʨʘʥʠʮʝʡ, ʠ ʢʨʦʤʝ ʤʦʥʘʨʭʘ ʥʝ ʠʤʝʶʪ ʥʠʢʘʢʦʡ ʢʦʥʩʪʠʪʫʮʠ-

ʦʥʥʦʡ ʨʦʣʠ ʚ ʜʝʣʘʭ ʧʨʘʚʠʪʝʣʴʩʪʚʘ.  

 
ɼʀʉʊɸʅʎʀʆʅʅʆɽ ʆɹʋʏɽʅʀɽ: ɿɸ ʀ ʇʈʆʊʀɺ 

 

ɹʦʙʫʣʠʥ ʅ.ɸ., ʩʪʫʜ.; 

 ʨʫʢʦʚʦʜʠʪʝʣʴ ɼʫʙʨʦʚʩʢʘʷ ɻ.ɸ., ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʚʳʩʰʝʡ  

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʥʠʢʘʶʪ ʚʦ ʚʩʝ ʩʬʝʨʳ ʦʙ-

ʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. ʅʝ ʦʙʦʰʣʠ ʜʘʥʥʳʝ ʥʦʚʦʚʚʝʜʝʥʠʷ ʠ ʩʬʝʨʫ ʦʙʨʘ-

ʟʦʚʘʥʠʷ. ɺ ʈʦʩʩʠʠ ʦʬʠʮʠʘʣʴʥʦʡ ʜʘʪʦʡ ʦʩʥʦʚʘʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 30 ʤʘʷ 1997 ʛʦʜʘ,ʢʦʛʜʘ ʚʳʰʝʣ ʧʨʠʢʘʟ 

ˉ 1050 ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʱʝʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʈʦʩʩʠʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʚʦʜʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʉʧʫʩʪʷ 15 ʣʝʪ ʙʳʣ ʧʨʠʥʷʪ ʌʝʜʝ-

ʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 29 ʜʝʢʘʙʨʷ 2012 ʛ. N 273-ʌɿ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ 

https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BB%D0%B8%D0%BA%D0%BE%D0%B1%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BB%D0%B8%D0%BA%D0%BE%D0%B1%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D1%81%D0%BA%D0%BE%D0%B5_%D0%A1%D0%BE%D0%B4%D1%80%D1%83%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%80%D0%BB%D1%8C%D0%B7,_%D0%BF%D1%80%D0%B8%D0%BD%D1%86_%D0%A3%D1%8D%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A3%D0%B8%D0%BB%D1%8C%D1%8F%D0%BC,_%D0%B3%D0%B5%D1%80%D1%86%D0%BE%D0%B3_%D0%9A%D0%B5%D0%BC%D0%B1%D1%80%D0%B8%D0%B4%D0%B6%D1%81%D0%BA%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%BE%D1%80%D0%B4%D0%B6_%D0%9A%D0%B5%D0%BC%D0%B1%D1%80%D0%B8%D0%B4%D0%B6%D1%81%D0%BA%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A8%D0%B0%D1%80%D0%BB%D0%BE%D1%82%D1%82%D0%B0_%D0%9A%D0%B5%D0%BC%D0%B1%D1%80%D0%B8%D0%B4%D0%B6%D1%81%D0%BA%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%B8_%D0%9A%D0%B5%D0%BC%D0%B1%D1%80%D0%B8%D0%B4%D0%B6%D1%81%D0%BA%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%B8%D0%BC%D0%BF%D0%B5%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BB%D0%B8%D0%BA%D0%BE%D0%B1%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F
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ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [1], ʚ ʢʦʪʦʨʦʤ ʜʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢ-

ʪʨʦʥʥʦʤʫ ʦʙʫʯʝʥʠʶ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʪʝʭʥʦʣʦ-

ʛʠʷʤ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʘʚʘ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʦʨʷʜʦʢ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ 

ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ. ʉʦʙʳʪʠʷ 2020 ʛʦʜʘ 

ʟʘʩʪʘʚʠʣʠ ʥʘʩ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʪʘʢʦʡ ʬʦʨʤʦʡ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʥʘ ʙʫʤʘ-

ʛʝ, ʘ ʚ ʨʝʘʣʴʥʦʩʪʠ ʠ ʠʩʧʳʪʘʪʴ ʚʩʝ çʧʣʶʩʳè ʠ çʤʠʥʫʩʳè ʜʠʩʪʘʥʮʠ-

ʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘʤ ʩʪʘʣʦ ʠʥʪʝʨʝʩʥʦ ʫʟʥʘʪʴ ʤʥʝ-

ʥʠʝ ʩʪʫʜʝʥʪʦʚ ʵʥʝʨʛʦʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʣʣʝʜʞʘ ʦ ʜʠʩʪʘʥʮʠʦʥʥʦʤ 

ʦʙʫʯʝʥʠʠ, ʚʳʷʚʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʜʘʥ-

ʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʦʧʨʦʩʘ ʩʪʫʜʝʥʪʦʚ ʥʘʰʝʛʦ ʢʦʣʣʝʜʞʘ ʤʳ ʧʦʣʫ-

ʯʠʣʠ ʚʝʩʴʤʘ ʠʥʪʝʨʝʩʥʳʝ ʜʘʥʥʳʝ. ɺ ʦʧʨʦʩʝ ʫʯʘʩʪʚʦʚʘʣʠ 150 ʩʪʫʜʝʥ-

ʪʦʚ ʩ ʧʝʨʚʦʛʦ ʧʦ ʯʝʪʚʝʨʪʳʡ ʢʫʨʩ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ (65%) ʧʦʣʦ-

ʞʠʪʝʣʴʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʬʦʨʤʝ ʦʙʫʯʝʥʠʷ. ʀ ʪʦʣʴʢʦ 

8% ʥʝʛʘʪʠʚʥʦ ʦʮʝʥʠʣʠ ʜʘʥʥʳʡ ʬʦʨʤʘʪ ʦʙʫʯʝʥʠʷ. ʉʢʦʨʝʝ ʚʩʝʛʦ ʵʪʦʪ 

ʚʳʙʦʨ ʙʳʣ ʧʨʦʜʠʢʪʦʚʘʥ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʜʦʣʴʰʝ ʧʦʩʧʘʪʴ ʠ ʤʝʥʴ-

ʰʝ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʪʴ ʚ ʜʦʨʦʛʝ, ʘ ʜʣʷ ʢʦʛʦ-ʪʦ ʩʥʠʟʠʪʴ ʜʝʥʝʞʥʳʝ 

ʟʘʪʨʘʪʳ ʟʘ ʧʨʦʝʟʜ. ʊʘʢ 66% ʦʧʨʦʰʝʥʥʳʭ ʚʳʙʨʘʣʦ ʦʪʩʫʪʩʪʚʠʝ ʪʨʘʪʳ 

ʚʨʝʤʝʥʠ ʥʘ ʧʦʝʟʜʢʫ ʜʦ ʢʦʣʣʝʜʞʘ ʦʜʥʠʤ ʠʟ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʩʧʝʢ-

ʪʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʇʨʠʤʝʨʥʦ ʨʘʚʥʳʝ ʯʘʩʪʠ ʦʧʨʦʰʝʥʥʳʭ ʧʦʣʫʯʠʣʠʩʴ ʧʨʠ ʦʪʚʝʪʝ 

ʥʘ ʚʦʧʨʦʩ: çʂʘʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʚʘʤ ʧʦʣʫʯʘʪʴ ʟʥʘʥʠʷ ʥʨʘʚʠʪʴʩʷ 

ʙʦʣʴʰʝ?è. ʆʯʥʦ ï 35%, ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ï 36% ʠ ʟʘʦʯʥʦ ï 29%. 

ʊʘʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʥʘʰʠ ʩʪʫʜʝʥʪʳ ʥʝ ʠʩ-

ʧʳʪʘʣʠ ʦʩʦʙʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ ʦʪ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʇʦʯʝʤʫ 

ʵʪʦ ʧʨʦʠʟʦʰʣʦ -  ʧʦʪʦʤʫ ʯʪʦ ʩʪʫʜʝʥʪʳ ʕʄʂ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʳ ʠʣʠ 

ʧʦʪʦʤʫ ʯʪʦ ʥʘʰʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʩʫʤʝʣʠ ʜʦʥʝʩʪʠ ʤʘʪʝʨʠʘʣ ʜʦʭʦʜ-

ʯʠʚʦ ʠ ʠʥʪʝʨʝʩʥʦ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʪʴ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʦʙʫʯʝʥʠʷ? 

ï ʵʪʦ ʪʝʤʘ ʫʞʝ ʜʨʫʛʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʠ ʦʪʚʝʪʝ ʩʪʫʜʝʥʪʦʚ ʥʘ ʚʦʧʨʦʩ: çʀʟʤʝʥʠʣʘʩʴ ʣʠ ʚʘʰʘ ʫʩʧʝ-

ʚʘʝʤʦʩʪʴ?è -  ʦʢʘʟʘʣʦʩʴ, ʯʪʦ 61 % ʥʝ ʟʘʤʝʪʠʣ ʠʟʤʝʥʝʥʠʡ ʚ ʦʮʝʥʢʘʭ, 

ʘ ʫ ʥʝʢʦʪʦʨʳʭ ʦʙʫʯʘʶʱʠʭʩʷ (30%) ʦʥʠ ʜʘʞʝ ʧʦʚʳʩʠʣʠʩʴ.  

ʄʥʦʛʠʤ ʚ ʭʦʜʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʝ ʭʚʘʪʘʣʦ ʞʠʚʦʛʦ 

ʦʙʱʝʥʠʷ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ ʩʚʦʠʤʠ ʦʜʥʦʢʫʨʩʥʠʢʘʤʠ (58%). 

ʊʘʢ ʞʝ ʥʘʤ ʫʜʘʣʦʩʴ ʫʟʥʘʪʴ, ʯʪʦ 78% ʩʪʫʜʝʥʪʦʚ ʥʝ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ ʦʙʫʯʝʥʠʷ ʚ ʧʝʨʠʦʜ ʠʟʦʣʷʮʠʠ ʜʣʷ ʧʦ-
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ʣʫʯʝʥʠʷ ʜʨʫʛʠʭ ʟʥʘʥʠʡ. ʏʪʦ ʝʱʝ ʨʘʟ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʥʪʝʨʘʢʪʠʚʥʦʝ 

ʦʙʫʯʝʥʠʝ ʥʝ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʦ ʚ ʥʘʰʝʤ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʜʠʩʪʘʥʮʠʦʥʥʦʝ 

ʦʙʫʯʝʥʠʝ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʥʘʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʚ ʮʝʣʦʤ ʥʝ 

ʚʳʟʳʚʘʝʪ ʜʝʧʨʝʩʩʠʠ, ʥʝʛʘʪʠʚʘ ʠ ʦʪʪʦʨʞʝʥʠʷ, ʩʢʦʨʝʝ ʥʘʦʙʦʨʦʪ, 

ʯʘʩʪʴ ʩʪʫʜʝʥʪʦʚ ʵʪʦ ʜʘʞʝ ʫʩʪʨʘʠʚʘʝʪ. ʆʜʥʘʢʦ, ʤʳ ʧʦʥʠʤʘʝʤ, ʯʪʦ 

ʚʳʙʦʨʢʘ ʠʟ 150 ʯʝʣʦʚʝʢ, ʥʝ ʧʦʢʘʟʳʚʘʝʪ ʚʩʝʡ ʢʘʨʪʠʥʳ ʧʨʦʮʝʩʩʘ ʠ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʘʙʩʦʣʶʪʥʦ ʦʙʲʝʢʪʠʚʥʦʡ ʩʪʘʪʠʩʪʠʢʦʡ.  

ʅʝʢʦʪʦʨʳʝ ʮʠʬʨʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʪʠʚʦʨʝʯʠʚʳ ʠ ʪʨʝʙʫʶʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ. ʊʘʢ ʧʦʚʳʰʝʥʠʝ ʫʩʧʝʚʘʝʤʦʩʪʠ ʚ ʫʩʣʦ-

ʚʠʷʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ï ʧʦʨʦʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʨʘʚ-

ʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʮʠʬʨʳ ʦʪʚʝʪʦʚ ʩ ʨʝʘʣʴʥʦʡ ʫʩʧʝʚʘʝʤʦʩʪʴʶ ʩʪʫ-

ʜʝʥʪʦʚ ʧʦ ʜʘʥʥʳʤ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʢʦʣʣʝʜʞʘ. ʄʦʞʝʪ ʵʪʦ ʧʦʚʳʰʝ-

ʥʠʝ ʦʮʝʥʢʠ ʩ ç2è ʥʘ ç3è, ʯʪʦ ʥʝ ʧʣʦʭʦ, ʥʦ ʷʚʥʦ ʥʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʢʘʯʝʩʪʚʝ. 

ʋ ʥʘʩ ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʚʦʧʨʦʩʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠ ʤʳ ʙʫ-

ʜʝʤ ʜʘʣʴʰʝ ʧʨʦʜʦʣʞʘʪʴ ʵʪʫ ʨʘʙʦʪʫ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨ r

 

1. ʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ : ʬʝʜʝʨʘʣʴʥʳʡ 

ʟʘʢʦʥ ʦʪ 29.12.12 ʛ. ˉ 273-ʌɿ // ʈʦʩʩʠʡʩʢʘʷ ʛʘʟʝʪʘ. ï 2012. ï 31 ʜʝ-

ʢʘʙʨʷ (ˉ 303).  

 

ʄ.ɺ.ʃʆʄʆʅʆʉʆɺ: ʄʀʌ ʀ ʈɽɸʃʔʅʆʉʊʔ (ʂ 310-ʃɽʊʀʖ 

ʉʆ ɼʅʗ ʈʆɾɼɽʅʀʗ) 

ʃʫʢʘʥʠʥʘ ʅ.ʀ.; ʩʪʫʜ.; 

 ʨʫʢʦʚʦʜʠʪʝʣʴ ɼʫʙʨʦʚʩʢʘʷ ɻ.ɸ., ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʚʳʩʰʝʡ  
 
 

ʏʝʣʦʚʝʯʝʩʪʚʦ 21 ʚʝʢʘ ʥʝ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʩʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʙʝʟ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, ʢʦʪʦʨʳʤʠ ʝʛʦ ʥʘʜʝʣʠʣ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ. ʅʘʫʢʘ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʅʝ ʩʣʫʯʘʡʥʦ, 25 ʜʝʢʘʙʨʷ 2020 ʛʦʜʘ ʇʨʝʟʠ-

ʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɺʣʘʜʠʤʠʨ ʇʫʪʠʥ ʧʦʜʧʠʩʘʣ ʋʢʘʟ ʦ ʧʨʦʚʝ-

ʜʝʥʠʠ ʚ 2021 ʛʦʜʫ ʚ ʈʦʩʩʠʠ ɻʦʜʘ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ.  
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ʅʘʰʘ ʩʪʨʘʥʘ ʚʩʝʛʜʘ ʩʣʘʚʠʣʘʩʴ ʪʘʣʘʥʪʣʠʚʳʤʠ ʫʯʝʥʳʤʠ. ʆʪ-

ʢʨʳʪʠʷ ʤʥʦʛʠʭ ʠʟ ʥʠʭ, ʧʝʨʝʚʝʨʥʫʣʠ ʭʦʜ ʥʘʫʯʥʦʡ ʠ ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʤʳʩʣʠ. ɸ ʠʤʷ ʄʠʭʘʠʣʘ ɺʘʩʠʣʴʝʚʠʯʘ ʃʦʤʦʥʦʩʦʚʘ ï ʨʫʩʩʢʦʛʦ ʃʝʦ-

ʥʘʨʜʦ ʜʘ ɺʠʥʯʠ ʠʟʚʝʩʪʥʦ ʚʩʝʤ ʩ ʜʝʪʩʪʚʘ. ʆʜʥʘʢʦ, ʦʯʝʥʴ ʯʘʩʪʦ ʠʤʷ 

ʫʯʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʚ ʠʜʝʦʣʦʛʠʯʝʩʢʠʭ ʮʝʣʷʭ, ʯʪʦ ʧʦʨʦʞʜʘʣʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʬʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘʤ ʩʪʘʣʦ ʠʥʪʝʨʝʩʥʦ 

ʚʳʷʚʠʪʴ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʵʥʝʨʛʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʢʦʣʣʝʜʞʘ 

ʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʄ.ʃʦʤʦʥʦʩʦʚʘ, ʘ ʪʘʢʞʝ ʠʭ ʦʪʥʦʰʝʥʠʝ ʢ ʥʘʫʯ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʧʨʦʚʝʜʝʥʥʦʤʫ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ 

ʵʥʝʨʛʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʢʦʣʣʝʜʞʘ, ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʩʣʝʜʫʶʪ ʤʠʬʘʤ, 

ʩʦʟʜʘʥʥʳʤ ʦʙ ʫʯʝʥʦʤ, ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʦʙʳʜʝʥʥʦʤ ʩʦʟʥʘʥʠʠ.  ɺ 

ʦʧʨʦʩʝ ʫʯʘʩʪʚʦʚʘʣʦ ʩʪʦ ʩʪʫʜʝʥʪʦʚ ʩ ʧʝʨʚʦʛʦ ʧʦ ʯʝʪʚʝʨʪʳʡ ʢʫʨʩ. 

ʇʦʯʪʠ ʧʦʣʦʚʠʥʘ ʦʧʨʦʰʝʥʥʳʭ (48%) ʩʯʠʪʘʶʪ, ʯʪʦ ʃʦʤʦʥʦʩʦʚ ʨʦ-

ʜʠʣʩʷ ʚ ʙʝʜʥʦʡ ʢʨʝʩʪʴʷʥʩʢʦʡ ʩʝʤʴʝ, ʧʨʠ ʵʪʦʤ 12 % ʧʦʩʯʠʪʘʣʠ, ʯʪʦ 

ʨʦʜʠʪʝʣʠ ʫʯʝʥʦʛʦ ʜʚʦʨʷʥʝ. 

ʇʫʪʴ ʚ ʄʦʩʢʚʫ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ (68%) ʩʚʷʟʘʣʠ ʩ ʨʳʙʥʳʤ 

ʦʙʦʟʦʤ, ʭʦʪʷ 17% ʧʦʩʯʠʪʘʣʠ, ʯʪʦ ʧʨʠʯʠʥʘ ʧʝʨʝʝʟʜʘ ʚ ʩʤʝʥʝ ʞʠ-

ʪʝʣʴʩʪʚʘ ʚʩʝʡ ʩʝʤʴʠ ʫʯʝʥʦʛʦ. 

ʉʤʦʛʣʠ ʚʩʧʦʤʥʠʪʴ ʦʪʢʨʳʪʠʷ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʘ ʪʦʣʴʢʦ 18% 

ʦʧʨʦʰʝʥʥʳʭ, ʧʨʠ ʵʪʦʤ ʤʥʦʛʠʝ ʢ ʦʪʢʨʳʪʠʷʤ ʦʪʥʦʩʠʣʠ ʦʪʢʨʳʪʠʝ 

ʄɻʋ! 

ɺ ʛʦʣʦʚʘʭ ʩʪʫʜʝʥʪʦʚ ʥʝʪ ʷʩʥʦʩʪʠ ʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʬʝʨʳ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʫʯʝʥʥʦʛʦ, ʪʘʢ ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʦʧʨʦʰʝʥʥʳʭ (48%) ʦʪʥʝ-

ʩʣʠ ʦʪʢʨʳʪʠʷ ʃʦʤʦʥʦʩʦʚʘ ʢ ʤʘʪʝʤʘʪʠʢʝ. ʉʢʦʨʝʝ ʚʩʝʛʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ, ʢʘʢ ʛʦʚʦʨʠʣ ɸ.ʉ.ʇʫʰʢʠʥ çʃʦʤʦʥʦʩʦʚ ʦʙʥʷʣ ʚʩʝ ʦʪʨʘʩʣʠ 

ʧʨʦʩʚʝʱʝʥʠʷ. ʀʩʪʦʨʠʢ, ʨʠʪʦʨ, ʤʝʭʘʥʠʢ, ʭʠʤʠʢ, ʤʠʥʝʨʘʣʦʛ, ʭʫʜʦʞ-

ʥʠʢ ʠ ʩʪʠʭʦʪʚʦʨʝʮ ï ʦʥ ʚʩʝ ʠʩʧʳʪʘʣ ʠ ʚʩʝ ʧʨʦʥʠʢ."   

ʀ ʩʦʚʩʝʤ ʛʨʫʩʪʥʦ ʥʘʤ ʩʪʘʣʦ ʦʪ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ ʦ ʥʘʫʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʘʤʠʭ ʩʪʫʜʝʥʪʦʚ. 

ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʦʧʨʦʰʝʥʥʳʭ (52%) ʚʦʦʙʱʝ ʥʝ ʠʥʪʝʨʝʩʫʶʪʩʷ 

ʥʘʫʢʦʡ ʠ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ.28% ʦʧʨʦʰʝʥʥʳʭ ʫʯʘʩʪʚʫʶʪ ʚ 

ʦʣʠʤʧʠʘʜʘʭ ʠ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʥʦ ʯʘʱʝ ʚʩʝʛʦ ʜʝʣʘʶʪ ʵʪʦ ʧʦ 

ʧʨʠʥʫʞʜʝʥʠʶ, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʭʦʨʦʰʝʡ ʦʮʝʥʢʠ ʫ ʦʧʨʝʜʝʣʝʥʥʦ-

ʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʥʝʫʯʘʩʪʠʷ ʚ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ-

ʟʚʘʥʳ: ʦʪʩʫʪʩʪʚʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʅʀʈ (22%), ʥʝʠʥʪʝʨʝʩʥʘʷ ʦʨʛʘʥʠʟʘ-



341 
 

ʮʠʷ ʅʀʈ (24%), ʦʪʩʫʪʩʪʚʠʝ ʠʥʪʝʨʝʩʘ (16%), ʞʝʣʘʥʠʷ, ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʩʪʠʤʫʣʘ (13%) ʠ ʚʨʝʤʝʥʠ (25%).ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʣʠʰʴ ʤʘʣʦʡ ʯʘʩʪʠ ʤʦʣʦʜʝʞʠ (5%) ʠʥʪʝʨʝʩʥʦ ʟʘʥʠʤʘʪʴʩʷ ʥʘʫʢʦʡ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʩʪʫʜʝʥʪʳ ʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʧʨʦʜʚʠʞʝʥʠʠ ʥʘʫʢʠ ʚ ʈʦʩʩʠʠ ʠ 

ʩʯʠʪʘʶʪ ʵʪʦ ʥʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ ʤʘʣʦʦʧʣʘʯʠʚʘʝʤʳʤ ʟʘʥʷʪʠʝʤ.  

ʅʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʷʪʴ ʤʥʝʥʠʷ ʤʦʣʦʜʝʞʠ ʦ ʥʘʫʢʝ, ʧʦʧʫʣʷʨʠ-

ʟʠʨʦʚʘʪʴ ʠ ʧʨʦʧʘʛʘʥʜʠʨʦʚʘʪʴ ʝʝ. 

ɼʣʷ ʵʪʦʛʦ ʤʳ ʜʫʤʘʝʤ ʥʝʦʙʭʦʜʠʤʦ 

¶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʙʘʟʫ ʜʣʷ ʟʘʥʷ-

ʪʠʷ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ (ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʚʦ-

ʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʤ ʧʦ ʧʨʦʬʠʣʶ) 

¶ ʚʥʝʜʨʠʪʴ ʤʝʭʘʥʠʟʤ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʦʱʨʝʥʠʷ ʜʣʷ ʩʪʫʜʝʥ-

ʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʥʘʫʢʦʡ, ʚ ʚʠʜʝ ʥʘʜʙʘʚʦʢ ʢ ʩʪʠʧʝʥʜʠʷʤ ʟʘ ʫʯʘ-

ʩʪʠʝ ʚ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʧʫʙʣʠʢʘʮʠʠ ʚ ʥʘʫʯʥʳʭ ʩʙʦʨʥʠʢʘʭ. 

¶ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʣʴʛʦʪʳ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ 
ʟʘʚʝʜʝʥʠʷ ʩʪʫʜʝʥʪʘʤ, ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥ-

ʮʠʷʭ ʚ ʢʦʣʣʝʜʞʝ 

¶ ʫʩʪʘʥʦʚʠʪʴ ʥʘʜʙʘʚʢʫ ʢ ʦʧʣʘʪʝ ʪʨʫʜʘ ʤʦʣʦʜʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʧʝʰʥʦʩʪʠ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʚ ʢʦʣʣʝʜʞʝ. 
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