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ʄʝʭʘʥʠʢʘ ɾʠʚʳʭ ʉʠʩʪʝʤ (ɹʠʦʤʝʭʘʥʠʢʘ, ʇʩʠʭʦʤʝʭʘʥʠʢʘ ʠ ʄʝʭʘʥʠʢʘ 

ɺʨʝʤʝʥʠ)  ʠʩʧʦʣʴʟʫʷ ʇʨʠʥʮʠʧ rʄʝʭʘʥʠʢʠ ɼʝʢʘʨʪʘ. 

 

ʄʘʨʠʥʘ ʃʦʙʦʚʘ 

 

03.01.2019 

̉ͭͦ͋· ͍·͙͗ͭΈ -  ͤ ͯ͗ͤͦ ͙ͯ͘;͊ͭΈ ͦ ͪͯ͗͊͟Ό΅͙͚ ͙ͣͪΦ 
̉ͭͦ͋· ͍·͙͗ͭΈΣ ͍ͦͫͭ͊͊ΎͫΈ ͍͒ͦͪͦ͘·ͣΣ -  ͤ ͯ͗ͤͦ ͙ͯ͘;͊ͭΈ ͍͚ͫͦ ͍͔͙͚ͤͯͭͪͤͤ ͙ͣͪΦ 

 

ɸʥʥʦʪʘʮʠʷ 

ʄʝʯʪʘ ʚʝʜʝʪ ʣʶʜʝʡ ʢ ʠʭ ʙʫʜʫʱʝʤʫ, ʩʦʟʜʘʚʘ ̫ʠʭ ʨʝʘʣʴʥʦʩʪʴ. ɹʦʣʝʝ ʩʪʘ ʣʝʪ ʥʘʟʘʜ ʩʙʳʣʘʩʴ 

ʯʝʣʦʚʝʯʝʩʢʘʷ ʤʝʯʪʘ ʦ ʧʦʣʝʪʝ ʠ ʧʦʷʚʠʣʠʩʴ ʩʘʤʦʣʝʪʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʘʩʴ ʤʝʯʪʘ ʦ 

ʢʦʩʤʠʯʝʩʢʠʭ ʧʦʣʝʪʘʭ, ʠ ʢʦʩʤʠʯʝʩʢʠʝ ʢʦʨʘʙʣʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ. 

ʅʦʚʘʷ ʤʝʯʪʘ ʩʦʟʜʘʝʪ ʥʦʚʫʶ ʈʝʘʣʴʥʦʩʪʴ ʠ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ: ʢʘʢ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʦʪʢʨʳʪʦʤ 

ʢʦʩʤʦʩʝ ʠ ʢʘʢ ʚʳʞʠʚʘʪʴ ʚ ʥʝʠʟʚʝʩʪʥʦʡ ʩʨʝʜʝ, ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʨʝʜʳ 

ʨʦʞʜʝʥʠʷ ʥʘ ɿʝʤʣʝ. 

ɿʜʦʨʦʚʦʝ ʚʳʞʠʚʘʥʠʝ ʯʝʣʦʚʝʢʘ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʢʘʢ ʞʠʚʳʝ 

ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʶʪ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ, ʠʟʫʯʝʥʠʷ ʩʚʦʡʩʪʚ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ ʣʶʜʠ 

ʤʦʛʫʪ ʙʣʘʛʦʧʦʣʫʯʥʦ ʞʠʪʴ ʠ ʨʘʟʚʠʚʘʪʴʩʷ. 

ɹʠʦʤʝʭʘʥʠʢʘ, ʧʩʠʭʦʤʝʭʘʥʠʢʘ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʦʚʳʤʠ ʧʨʦʙʣʝʤʘʤʠ: ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ  

ʧʦʥʠʤʘʥʠʷ, ʢʘʢ ʜʚʠʞʫʪʩʷ ʞʠʚʳʝ ʩʠʩʪʝʤʳ ʠ ʢʘʢ ʦʨʛʘʥʠʟʫʝʪʩʷ ʠʝʨʘʨʭʠʷ ʠʭ ʫʧʨʘʚʣʝʥʠʷ, 

ʢʘʢʦʚʳ ʩʚʦʡʩʪʚʘ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʛʜʝ ʧʨʦʠʩʭʦʜʷʪ ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ. 

ʇʩʠʭʦʤʝʭʘʥʠʢʘ çʗè ʩʚʷʟʘʥʘ ʩ ʤʝʭʘʥʠʢʦʡ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʘʷ ʦʙʲʷʩʥʷʝʪ, ʢʘʢ ʨʝʟʦʥʘʥʩ 

ʩʪʨʫʢʪʫʨʠʨʫʝʪ ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʠ ʧʦʟʚʦʣʷʝʪ ʞʠʚʳʤ ʩʠʩʪʝʤʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ 

ʦʪ ʤʝʣʴʯʘʡʰʠʭ ʯʘʩʪʠʮ ʜʦ ʤʝʪʘʩʠʩʪʝʤ, ʦʙʨʘʟʦʚʳʚʘʷ ʩʣʦʞʥʳʝ ʤʥʦʛʦʤʝʨʥʳʝ ʤʠʨʳ. 

ʄʛʥʦʚʝʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʞʠʚʳʭ ʩʠʩʪʝʤ ʧʦʨʦʜʠʣʠ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʄʝʭʘʥʠʢʝ ɺʨʝʤʝʥʠ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʞʠʚʳʤ ʩʠʩʪʝʤʘʤ ʧʦʷʚʠʣʩʷ ʙʣʘʛʦʜʘʨʷ  ʧʨʦʨʳʚʫ ʚ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʝ ʠ ʄʝʭʘʥʠʢʝ ɼʝʢʘʨʪʘ ɻʝʥʥʘʜʠʷ ʐʠʧʦʚʘ ʠ ʙʦʣʝʝ 20 ʣʝʪ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʝʭʘʥʠʢʘ ɼʝʢʘʨʪʘ, ʄɼ, ʙʠʦʤʝʭʘʥʠʢʘ, ʧʩʠʭʦʤʝʭʘʥʠʢʘ, ʤʝʭʘʥʠʢʘ 

ʚʨʝʤʝʥʠ, ʜʝʩʷʪʠʤʝʨʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʜʚʠʞʝʥʠʝ, ʞʠʚʳʝ ʩʠʩʪʝʤʳ 

E-mail address: marinaemprof@gmail.com,  contact@mybrainpoweronline.com 

mailto:marinaemprof@gmail.com
mailto:contact@mybrainpoweronline.com
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ʇʨʝʜʠʩʣʦʚʠʝ 

ʉʦʟʜʘʥʠʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʚʜʦʭʥʦʚʠʣʘ  ʟʘʤʝʯʘʪʝʣʴʥʘʷ  ʠʥʠʮʠʘʪʠʚʘ  ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʡ çMovementis: Brain, Body, Cognitionè,  ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʆʢʩʬʦʨʜʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ 2017 ʛʦʜʫ ʠ ʚ ɻʘʨʚʘʨʜʩʢʦʡ ʄʝʜʠʮʠʥʩʢʦʡ ʰʢʦʣʝ ʚ 2018 ʛʦʜʫ, 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʧʨʦʬʝʩʩʦʨʦʤ ɼʞʝʨʨʠ ʃʘʡʩʤʘʥʦʤ ʠ ʝʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʤʘʥʜʦʡ. 

ʇʨʠ ʧʦʠʩʢʝ ʟʥʘʯʠʤʦʡ ʪʝʤʳ ʜʣʷ ʢʦʥʬʝʨʝʥʮʠʠ ʚʦʟʥʠʢʣʘ ʤʳʩʣʴ: çɼʚʠʞʝʥʠʝ! ɸ ʟʥʘʝʤ ʣʠ 

ʤ ,r ʢʘʢ ʣʶʜʠ ʜʚʠʛʘʶʪʩʷ?è 

ʕʪʦ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ çɼʚʠʞʝʥʠʝè ̫ʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʪʝʤʦʡ çʄʝʭʘʥʠʢʠ ɼʝʢʘʨʪʘè 

ɻʝʥʥʘʜʠʷ ʐʠʧʦʚʘ. ɹʦʣʝʝ ʜʚʘʜʮʘʪʠ ʣʝʪ ʤʝʥʷ ʫʜʠʚʣʷʣʦ, ʧʦʯʝʤʫ ʙʦʣʴʰʠʥʩʪʚʦ ʬʠʟʠʢʦʚ ʥʝ 

ʤʦʛʫʪ ʧʦʥʷʪʴ ʪʝʦʨʠʶ ɻʝʥʥʘʜʠʷ ʐʠʧʦʚʘ. ʆʪʚʝʪ ʧʨʠʰʝʣ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʥʘʜ ʥʘʩʪʦʷʱʝʡ 

ʩʪʘʪʴʝʡ: ʥʫʞʥʦ ʙʳʣʦ ʦʧʠʩʘʪʴ ʞʠʚʫʶ ʩʠʩʪʝʤʫ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʛʣʫʙʠʥʫ ɽʜʠʥʦʡ ʪʝʦʨʠʠ ʠ 

ɽʜʠʥʦʡ ʄʝʭʘʥʠʢʠ ɻʝʥʥʘʜʠʷ ʐʠʧʦʚʘ. 

ɼʦʙʨʦ ʧʦʞʘʣʦʚʘʪʴ ʚ ʫʚʣʝʢʘʪʝʣʴʥʦʝ ʧʫʪʝʰʝʩʪʚʠʝ!  

 

ɺʩʪʫʧʣʝʥʠʝ 

ʆʙʨʘʪʠʤʩʷ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʙʠʦʩʠʩʪʝʤ rʯʝʣʦʚʝʢʘ: ʢʘʢ ʦʥʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʙʠʦʤʝʭʘʥʠʢʠ, ʧʩʠʭʦʤʝʭʘʥʠʢʠ ʠ ʤʥʦʛʦʞʝʩʪʚ ʠʭ ʠʟʤʝʨʝʥʠʡ. 

ɹʠʦʤʝʭʘʥʠʢʘ - ʵʪʦ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʭ ʩʪʨʦʝʥʠʷ ʠ 

ʬʫʥʢʮʠʡ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʝʭʘʥʠʢʝ, ʩʚʷʟʘʥʥʦʡ ʩ ʜʝʡʩʪʚʠʝʤ  ʩʠʣ 

ʥʘ ʜʚʠʞʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʝʣ. ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʙʠʦʤʝʭʘʥʠʢʠ ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ 

ʧʦʥʠʤʘʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʘʤʦʢʦʥʪʨʦʣ.̫ 

ʆʜʥʠʤ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʦʥʷʪʠʡ ʚ ʤʝʭʘʥʠʢʝ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʦʠʩʭʦʜʷʪ ʚʩʝ ʩʦʙʳʪʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʇʨʠʨʦʜʘ ʠ ʩʫʱʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʩʧʦʩʦʙ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʪʳʩʷʯʝʣʝʪʠʡ. ʌʠʟʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʦʣʛʦʝ ʚʨʝʤʷ ʚʦʩʧʨʠʥʠʤʘʣʦʩʴ ʢʘʢ 

ʠʤʝʶʱʝʝ 3 ʣʠʥʝʡʥʳʭ ʠʟʤʝʨʝʥʠʷ: ʜʣʠʥʫ, ʰʠʨʠʥʫ ʠ ʚʳʩʦʪʫ. 

ɺ ʥʴʶʪʦʥʦʚʩʢʦʡ ʤʝʭʘʥʠʢʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʥʝʫʩʢʦʨʝʥʥʳʭ ʩʠʩʪʝʤ (ʠʥʝʨʮʠʦʥʥʳʭ), 

ʷʚʣʷʝʪʩʷ ʪʨʝʭʤʝʨʥʳʤ ʩ 3-ʤʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ (x, y, z). ʄʘʩʩʘ 

(ʨʘʚʥʦʤʝʨʥʦ ʟʘʧʦʣʥʝʥʥʳʡ ʦʙʲʝʢʪ) ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʡ ʝʛʦ ʚʝʩʫ ʠ ʜʚʠʞʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʚʥʝʰʥʠʭ ʩʠʣ.  
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ɺ ʥʘʯʘʣʝ XX ʚʝʢʘ, ʢʦʛʜʘ ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ ʧʳʪʘʣʩʷ ʧʨʦʥʠʢʥʫʪʴ ʛʣʫʙʞʝ ʚ ʩʫʪʴ  

ʬʠʟʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʦʥ ʠʩʢʘʣ ʛʝʦʤʝʪʨʠʶ, ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʙʳ ʦʙʲʝʜʠʥʠʪʴ 

ʛʨʘʚʠʪʘʮʠʶ ʠ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤ. 

ʆʥ ʧʨʝʜʣʦʞʠʣ çʌʠʣʦʩʦʬʠʶ ɻʝʦʤʝʪʨʠʠè. ɸ. ʕʥʰʪʝʡʥ ʦʩʪʘʚʠʣ ʧʦʩʣʘʥʠʝ ʙʫʜʫʱʠʤ 

ʧʦʢʦʣʝʥʠʷʤ ʫʯʝʥʳʭ, ʯʪʦʙʳ ʦʥʠ ʩʥʘʯʘʣʘ ʠʟʫʯʘʣʠ ʧʨʠʨʦʜʫ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʝʦʤʝʪʨʠʠ, ʘ ʟʘʪʝʤ 

çʟʘʧʦʣʥʷʣʠ ʝʝ ʬʠʟʠʢʦʡè ʚ ʧʦʠʩʢʘʭ çʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʦʡ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠè [1]. ɼʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʫʩʧʝʰʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʢʘʢ ʛʨʘʚʠʪʘʮʠʶ, ʪʘʢ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤ, ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜ,r ʩʯʠʪʘʣ ʦʥ. 

       ʆʧʠʨʘʷʩʴ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʩʚʝʪʘ, ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ ʧʨʝʜʩʪʘʚʠʣ 

ʢʦʥʮʝʧʮʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚʤʝʩʪʝ ʩ ʍʝʥʜʨʠʢʦʤ ʃʦʨʝʥʮʝʤ, ʧʦʷʚʠʣʘʩʴ 

ʥʦʚʘʷ ʪʝʦʨʠʷ ʤʝʭʘʥʠʢʠ. ʅʘʟʚʘʥʥʘ ̫ ʤʝʭʘʥʠʢʦʡ ʕʡʥʰʪʝʡʥʘ-ʃʦʨʝʥʮʘ, ʦʥʘ ʧʨʝʜʣʘʛʘʝʪ  

ʯʝʪʚʝʨʪʫʶ ʢʦʦʨʜʠʥʘʪʫ x-ct ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ x, y, z. ʕʪʘ ʯʝʪʳʨʝʭʤʝʨʥʘʷ ʛʝʦʤʝʪʨʠʷ ʙʳʣʘ, ʚ 

ʦʩʥʦʚʥʦʤ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʡ ʥʝ ʙʳʣʦ ʬʠʟʠʯʝʩʢʦʡ ʢʦʥʩʪʘʥʪʳ. ʇʦʩʣʝʜʩʪʚʠʷ 

ʦʙʦʙʱʝʥʠʷ ʤʝʭʘʥʠʢʠ ʙʳʣʠ ʚʧʝʯʘʪʣʷʶʱʠʤʠ. 

         ʈʦʩʩʠʡʩʢʠʡ ʬʠʟʠʢ-ʪʝʦʨʝʪʠʢ ɻʝʥʥʘʜʠʡ ʐʠʧʦʚ ʦʙʦʙʱʠʣ ʯʝʪʳʨʝʭʤʝʨʥʫʶ ʊʝʦʨʠʶ 

ʆʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʧʦʢʘʟʘʚ, ʯʪʦ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʛʨʘʚʠʪʘʮʠʠ ʠ ʦʙʱʝʡ ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʫʩʧʝʰʥʦ ʛʝʦʤʝʪʨʠʟʦʚʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʝʦʤʝʪʨʠʠ 

ɸʙʩʦʣʶʪʥʦʛʦ ʇʘʨʘʣʣʝʣʠʟʤʘ (ʛʝʦʤʝʪʨʠʠ ʧʘʨʘʣʣʝʣʠʟʫʝʤʳʭ ʤʥʦʛʦʦʙʨʘʟʠʡ) ʠ ʋʨʘʚʥʝʥʠʡ 

ɺʘʢʫʫʤʘ. ʆʥ ʧʨʝʜʣʦʞʠʣ ʩʚʦʶ çʊʝʦʨʠʶ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘè ʚ 1990 ʛʦʜʫ. ʅʘ ʵʪʫ ʢʥʠʛʫ 

ʩʩʳʣʘʣʩʷ ʄʦʰʝ ʂʘʨʤʝʣʠ, ʇʨʦʬʝʩʩʦʨ ʐʢʦʣʳ  ɸ. ʕʡʥʰʪʝʡʥʘ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ɹʝʥ-ɻʫʨʠʦʥʘ ʠ 

ʙʳʚʰʠʡ ʇʨʝʟʠʜʝʥʪ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ ʀʟʨʘʠʣʷ, ʚ ʩʚʦʝʤ ʧʠʩʴʤʝ ʘʚʪʦʨʫ ʵʪʦʡ ʩʪʘʪʴʠ: 

çɼʦʢʪʦʨ ʐʠʧʦʚ ʦʙʦʙʱʠʣ ʦʙʳʯʥʫʶ ʯʝʪʳʨʝʭʤʝʨʥʫʶ ʪʝʦʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ʆʥ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʧʨʘʚʳʝ ʯʘʩʪʠ ʧʦʣʝʚʳʭ ʫʨʘʚʥʝʥʠʡ ʕʡʥʰʪʝʡʥʘ ʜʣʷ ʛʨʘʚʠʪʘʮʠʠ ʠ ʫʨʘʚʥʝʥʠʡ 

ʦʙʱʝʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʫʩʧʝʰʥʦ ʛʝʦʤʝʪʨʠʟʦʚʘʥʳ, ʝʩʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʨʠʤʘʥʦʚʫ ʛʝʦʤʝʪʨʠʶ, ʘ ʛʝʦʤʝʪʨʠʶ ʘʙʩʦʣʶʪʥʦʛʦ ʧʘʨʘʣʣʝʣʠʟʤʘ. ʅʦʚʳʝ 

ʫʨʘʚʥʝʥʠʷ ʧʦʣʷ, ʢʦʪʦʨʳʝ ʦʥ ʧʨʝʜʣʘʛʘʝʪ, ʙʳʣʠ ʟʘʧʠʩʘʥʳ ʢʘʢ 

),1(
2

1
jmjmjm TRgR n=-

 

... ʗ ʩʯʠʪʘʶ ʨʘʙʦʪʫ ʜʦʢʪʦʨʘ ʐʠʧʦʚʘ ʩʦʚʝʨʰʝʥʥʦ ʦʨʠʛʠʥʘʣʴʥʦʡ ʠ ʢʨʝʘʪʠʚʥʦʡ. ɽʛʦ ʠʜʝʠ ʦʙ 

çʋʥʠʚʝʨʩʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠè ʠ çʌʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝè ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʳ ʠ 

ʧʨʝʚʦʩʭʦʜʥʦ ʨʘʟʚʠʪʳ ʠʤ ʚ ʪʝʦʨʠʶ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʨʘʙʦʪ 

ʕʡʥʰʪʝʡʥʘ è[2]. 
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ɻ. ʐʠʧʦʚ ʥʘʰʝʣ ʨʝʰʝʥʠʷ ʜʣʷ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʟʘʜʘʯ ɸ. ʕʡʥʰʪʝʡʥʘ ʠ ʩʦʟʜʘʣ 

ʫʨʘʚʥʝʥʠʷ ɺʘʢʫʫʤʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʟʘʧʠʩʳʚʘʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʜʣʷ ʦʧʠʩʘʥʠʷ ʬʠʟʠʢʠ 

ʩʧʠʥʘ ʠ ʘʥʪʠʩʧʠʥʘ, ʤʘʪʝʨʠʠ  ʠ ʘʥʪʠʤʘʪʝʨʠʠ (ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ) ʠ ʪ. ʜ. [3, 4, 5]. ɽʛʦ ʪʝʦʨʠʷ 

ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ [6]. 

         ʉ 1999 ʛʦʜʘ ɻ. ʐʠʧʦʚ ʠ ʝʛʦ ʢʦʤʘʥʜʘ ʬʠʟʠʢʦʚ ʠ ʠʥʞʝʥʝʨʦʚ ʠʟ ʢʦʩʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʦʚʦʜʷʪ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʊʘʠʣʘʥʜʝ ʩ ʥʦʚʳʤ ʪʠʧʦʤ ʜʚʠʞʝʥʠʷ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʷʚʠʣʘʩʴ çʄʝʭʘʥʠʢʘ ɼʝʢʘʨʪʘè 

(ʥʘʟʚʘʥʠʝ ʵʪʦʡ ʩʪʘʪʴʠ ʙʳʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʬʝʩʩʦʨʦʤ ɼʘʥʠʵʣʝʤ ɼʶʙʫʘ, ɹʝʣʴʛʠʷ). ʕʪʘ  

ʩʪʘʪʴʷ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ 2005 ʛʦʜʫ ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʃʴʝʞʘ, ɹʝʣʴʛʠʷ [6]. 

ʇʨʦʩʪʨʘʥʩʪʚʦ cʦʙʳʪʠʡ ʠ ʧʨʦʠʟʚʦʣʴʥʦ ʫʩʢʦʨʝʥʥʘʷ 4-ɼ ʩʠʩʪʝʤʘ ʦʪʩʯʝʪʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʤʘʷ ʜʝʩʷʪʴʶ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ, ʦʧʠʩʳʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ 

ʂʘʨʪʘʥʘ ɻʝʦʤʝʪʨʠʠ ɸʙʩʦʣʶʪʥʦʛʦ ʇʘʨʘʣʣʝʣʠʟʤʘ A4 (6). ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʜʝʩʷʪʠʤʝʨʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʛʜʝ 4 ʪʨʘʥʩʣʷʮʠʦʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ x0 = ct, x1 = x, xo = y, x2 = 

y, x3 = z ʦʧʠʩʳʚʘʶʪ ʜʚʠʞʝʥʠʝ ʪʦʯʢʠ ʥʘʯʘʣʘ O - 4-ɼ ʦʨʠʝʥʪʠʨʫʝʤʦʡ ʪʦʯʢʠ. ʘ 6 ʫʛʣʦʚʳʭ 

ʢʦʦʨʜʠʥʘʪ ű1= ű, ű2= ɣ, ű3 = ɗ, ű4 = xᵻ,  ű5 = yᵻ, ű6 = zᵻ  ʦʧʠʩʳʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʝʝ 

ʦʨʠʝʥʪʘʮʠʠ [7]. 

ɻ. ʐʠʧʦʚ ʧʨʠʤʝʥʠʣ ʩʪʨʫʢʪʫʨʥʳʝ ʫʨʘʚʥʝʥʠʷ ɻʝʦʤʝʪʨʠʠ ɸʙʩʦʣʶʪʥʦʛʦ ʇʘʨʘʣʣʝʣʠʟʤʘ 

A4 (6), ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʨʘʩʰʠʨʝʥʥʳʡ ʥʘʙʦʨ ʫʨʘʚʥʝʥʠʡ ʕʡʥʰʪʝʡʥʘ-ʗʥʛʘ-ʄʠʣʣʩʘ ʩ 

ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʧʦʩʪʫʧʘʪʝʣʴʥʦʡ ʛʨʫʧʧʦʡ T4, ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʘ ʦʩʥʦʚʘʥʠʠ x
i
, ʠ ʩ 

ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʚʨʘʱʘʪʝʣʴʥʦʡ ʛʨʫʧʧʦʡ O (1.3), ʦʧʨʝʜʝʣʝʥʥʦʡ ʚ ʚʦʣʦʢʥʦ e
i
a. 

ʉʦʙʳʪʠʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ (ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ - ʛʝʦʤʝʪʨʠʯʝʩʢʠ) ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ 

ʬʠʟʠʢʦʡ ʦʨʠʝʥʪʠʨʫʝʤʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝ, ʨʠʩʫʥʦʢ 1. [7] [8] 

                                              

    ʈʠʩʫʥʦʢ 1: ʊʨʘʝʢʪʦʨʠʷ ʪʨʝʭʤʝʨʥʦʡ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ (ʛʝʦʤʝʪʨʠʯʝʩʢʠ) ʪʦʯʢʠ. 
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ʈʠʩʫʥʦʢ 2: ʘ) ʆʨʠʝʥʪʠʨʦʚʘʥʥʘʷ (ʘ) ʠ ʦʨʠʝʥʪʠʨʫʝʤʘʷ ʤʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ (b): ʠʟʤʝʥʝʥʠʝ 

ʦʨʠʝʥʪʘʮʠʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʪʦʯʢʠ ʧʨʠ ʩʤʝʱʝʥʠʠ ʪʦʯʢʠ ʄ ʥʘ ʜʄ; ʩʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ ʕʡʣʝʨʘ 

ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʝ ʧʦʚʦʨʦʪʳ ʚʦʢʨʫʛ ʪʨʝʭ ʦʩʝʡ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʦʜʥʠʤ ʧʦʚʦʨʦʪʦʤ ʥʘ ʙʝʩʢʦʥʝʯʥʦ 

ʤʘʣʳʡ ʫʛʦʣ, ʟʘʜʘʥʥʳʡ ʚʝʢʪʦʨʦʤ. (b) ʕʡʣʝʨʦʚʳ ʫʛʣʳ ʠ (c) ʚʨʘʱʘʪʝʣʴʥʳʝ ʤʘʪʨʠʮʳ. [7] [8]. 

 

ɻ. ʐʠʧʦʚ ʩʣʝʜʦʚʘʣ ʦʧʨʝʜʝʣʝʥʠʶ ʈʝʥʝ ɼʝʢʘʨʪʘ ʜʣʷ ʜʚʠʞʝʥʠʷ ʢʘʢ ʚʨʘʱʝʥʠʷ. ɺ 

ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʤʝʭʘʥʠʢʝ ɼʄ, ʢʦʪʦʨʳʝ ʛʝʥʝʨʠʨʫʶʪ 

ʚʨʘʱʘʪʝʣʴʥʫʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴ [9], ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʥʛʦʣʦʥʦʤʥʳʝ (ʦʪʢʨʳʪʳʝ - 

ʧʨʦʩʪʳʤ ʷʟʳʢʦʤ) ʢʦʦʨʜʠʥʘʪʳ ʚʨʘʱʝʥʠʷ (ʫʛʣʳ ʕʡʣʝʨʘ).  

  

ʈʠʩʫʥʦʢ 3: ɻʦʣʦʥʦʤʥʘʷ (I) ʠ ɸʥʭʦʣʦʥʦʤʥʘʷ (II) (ʦʪʢʨʳʪʘʷ, ʘ ʥʝ ʟʘʢʨʳʪʘʷ) ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ: 

ʩʨʘʚʥʠʚʘʶʪʩʷ ʧʫʪʠ ʧʦʚʦʨʦʪʘ ʥʘ 180 ʛʨʘʜʫʩʦʚ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ. ʄʳ ʤʦʞʝʤ ʚʠʜʝʪʴ ʙʦʣʴʰʝ 

ʩʚʦʙʦʜʳ ʜʣʷ ʚʨʘʱʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ (II ) [9]. 
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ɻ. ʐʠʧʦʚ ʦʧʠʩʳʚʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʘʢ ʩʦʩʪʦʷʱʝʝ ʠʟ ʦʨʠʝʥʪʠʨʫʝʤʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʪʦʯʝʢ, ʢʦʪʦʨʳʝ ʚʨʘʱʘʶʪʩʷ ʢʘʢ ʢʨʦʰʝʯʥʳʝ ʛʠʨʦʩʢʦʧʳ. ʇʨʦʩʪʨʘʥʩʪʚʦ ʩʦʙʳʪʠʡ 

ʦʨʠʝʥʪʠʨʫʝʤʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʰʝʩʪʠʤʝʨʥʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ 

ʢʦʦʨʜʠʥʘʪ ʢʘʢ ʚʝʢʪʦʨʥʦʝ ʨʘʩʩʣʦʝʥʠʝ ʥʘ ʙʘʟʝ. 

ɺʠʟʫʘʣʴʥʘʷ ʢʦʥʮʝʧʮʠʷ ʦʨʠʝʥʪʠʨʫʝʤʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ (ʩ ʩʦʙʩʪʚʝʥʥʳʤ 

ʚʨʘʱʝʥʠʝʤ)  ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ 4-D ʛʠʨʦʩʢʦʧʘ [10] ʩ ʧʦ-ʨʘʟʥʦʤʫ 

ʦʨʠʝʥʪʠʨʫʶʱʠʤʠʩʷ ʤʘʣʳʤʠ ʤʘʩʩʘʤʠ ʠʣʠ ʵʣʝʤʝʥʪʘʤʠ, ʚʨʘʱʘʶʱʠʤʠʩʷ ʚʦʢʨʫʛ ʮʝʥʪʨʘ 

ʛʠʨʦʩʢʦʧʘ. 

  

ʈʠʩʫʥʦʢ 4: ʤʦʜʝʣʴ 4-D ʛʠʨʦʩʢʦʧʘ ʩ ʜʚʫʤʷ ʥʝʙʦʣʴʰʠʤʠ ʤʘʩʩʘʤʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʚʨʘʱʘʶʱʠʤʠʩʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʚʦʢʨʫʛ ʮʝʥʪʨʘ ʚʩʝʡ ʩʠʩʪʝʤʳ. ʋʩʢʦʨʝʥʥʦʝ 

ʜʚʠʞʝʥʠʝ ʚʧʝʨʝʜ ʠ ʥʘʟʘʜ ʩʦʟʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤʠ ʫʜʘʨʘʤʠ ʠ ʫʧʨʘʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʧʨʦʛʨʘʤʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ, ʩʦʟʜʘʥʥʳʤ ɻ. ʐʠʧʦʚʳʤ. [10] 

 

ɺ ʪʝʨʤʠʥʘʭ ʣʦʢʘʣʴʥʦʡ ʛʨʫʧʧʳ ʃʦʨʝʥʮʘ ʄʝʭʘʥʠʢʘ ɼʝʢʘʨʪʘ ʦʧʠʩʳʚʘʝʪ ʚʨʘʱʝʥʠʝ 4-D 

ʛʠʨʦʩʢʦʧʘ ʜʚʫʤʷ ʤʘʪʨʠʮʘʤʠ [R, L]. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʚʨʘʱʝʥʠʝ ʤʘʣʳʭ ʤʘʩʩ ʦʧʠʩʳʚʘʝʪʩʷ 

ʤʘʪʨʠʮʝʡ R:  
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 ɸ ʫʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʚʜʦʣʴ ʝʛʦ ʮʝʥʪʨʘʣʴʥʦʡ ʦʩʠ ʦʧʠʩʳʚʘʝʪʩʷ ʤʘʪʨʠʮʝʡ L: 

 

ʇʦʵʪʦʤʫ ʧʨʠʙʦʨ ʠ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ 4-D ʛʠʨʦʩʢʦʧ. 

ɻ. ʐʠʧʦʚ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʚʨʝʤʷ ʠʤʝʝʪ ʚʨʘʱʘʶʱʫʶʩʷ ʧʨʠʨʦʜʫ, ʢʘʢ ʵʪʦ ʚʠʜʥʦ ʥʘ 

ʛʨʘʬʠʯʝʩʢʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʫʩʢʦʨʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ: 

 

       

      ʈʠʩʫʥʦʢ 4: ʇʦʩʪʫʧʘʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ Wx = dvx / dt = c (thɗx) ʚʜʦʣʴ ʦʩʠ x ʷʚʣʷʝʪʩʷ 

ʚʨʘʱʘʪʝʣʴʥʳʤ ʚ ʧʣʦʩʢʦʩʪʠ x-ct. 

 

ɺʧʝʨʚʳʝ ɻ. ʐʠʧʦʚ ʧʨʝʜʩʪʘʚʠʣ ʤʦʜʝʣʴ 4-D ʛʠʨʦʩʢʦʧʘ, ʚ ʢʦʪʦʨʦʡ ʜʚʝ ʥʝʙʦʣʴʰʠʝ ʤʘʩʩʳ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʨʘʱʘʶʪʩʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʚʦʢʨʫʛ ʮʝʥʪʨʘ ʚʩʝʡ ʩʠʩʪʝʤʳ. 

ʋʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʚʧʝʨʝʜ ʠ ʥʘʟʘʜ ʩʦʟʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤʠ ʫʜʘʨʘʤʠ ʠ ʫʧʨʘʚʣʷʝʪʩʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʧʨʠʣʦʞʝʥʠʝʤ, ʩʦʟʜʘʥʥʳʤ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʫʣ ɻ. ʐʠʧʦʚʘ. ʀʥʝʨʮʠʦʥʥʘʷ 

ʜʚʠʞʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʜʚʠʞʝʪʩʷ ʚʟʘʜ ʠ ʚʧʝʨʝʜ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʡ ʝʝ ʚʥʫʪʨʝʥʥʠʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʤ ʢʦʥʪʠʥʫʫʤʝ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ 

ʚʨʘʱʘʶʱʠʤʠʩʷ ʣʦʢʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ. 
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ʆʩʥʦʚʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ: 

ɻ. ʐʠʧʦʚ ʚ ʄʝʭʘʥʠʢʝ ɼʝʢʘʨʪʘ, ʄɼ, ʠʩʧʦʣʴʟʫʝʪ ɻʝʦʤʝʪʨʠʶ ɸʙʩʦʣʶʪʥʦʛʦ 

ʇʘʨʘʣʣʝʣʠʟʤʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʜʝʩʷʪʠʤʝʨʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ. 

ɼʚʠʞʝʥʠʝ ʚʧʝʨʝʜ ʯʝʪʳʨʝʭʤʝʨʥʦʡ ʛʠʨʦʩʢʦʧʠʯʝʩʢʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ, ʩʦʟʜʘʚʘʝʤʦʡ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣ. 

ɺʥʫʪʨʝʥʥʠʝ ʩʠʣʳ ʩʦʟʜʘʶʪʩʷ ʚʨʘʱʝʥʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʠʩʪʝʤʝ ʚ 

ʜʝʩʷʪʠʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ-ʚʨʝʤʝʥʠ. 

ʅʦʚʳʡ ʪʠʧ ʘʚʪʦʥʦʤʥʦʛʦ ʜʚʠʞʝʥʠʷ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʢʘʢ ʥʘʯʘʣʴʥʘʷ ʩʪʘʜʠʷ ɺʘʢʫʫʤʥʦʡ 

ʊʝʣʝʧʦʨʪʘʮʠʠ (ʜʚʠʞʝʥʠʝ ʟʘ ʩʯʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣ ʠ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ 

ʙʝʟ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʩʠʣ) [11] 

 

ʏʪʦʙʳ ʚʳʣʝʯʠʪʴ ʯʝʣʦʚʝʢʘ,  ʥʫʞʥʦ ʧʦʥʷʪʴ,  

ʢʘʢ ʨʘʙʦʪʘʝʪ ʯʝʣʦʚʝʯʝʩʢʘʷ ʩʠʩʪʝʤʘ! 

ɼʠʩʢʫʩʩʠʷ ʧʦ ʙʠʦʤʝʭʘʥʠʢʝ 

ɼʚʠʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʩʚʦʡʩʪʚʦʤ ʞʠʚʳʭ ʩʠʩʪʝʤ. ʇʨʠʤʝʥʠʤ ʧʨʠʥʮʠʧʳ 

ʄʝʭʘʥʠʢʠ ɼʝʢʘʨʪʘ, ʄɼ, [6] ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʚʠʞʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ [12]. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ 

ɺʥʝʰʥʠʡ ʥʘʙʣʶʜʘʪʝʣʴ ʤʦʞʝʪ ʦʧʠʩʘʪʴ ʩʪʘʪʠʯʝʩʢʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʥʝ 

ʜʚʠʞʝʪʩʷ, ʠʩʧʦʣʴʟʫʷ ʪʨʝʭʤʝʨʥʫʶ ʩʠʩʪʝʤʫ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ x, y, z. 

ɺʥʝʰʥʠʡ ʥʘʙʣʶʜʘʪʝʣʴ ʤʦʞʝʪ ʦʧʠʩʘʪʴ ʜʚʠʞʫʱʠʡʩʷ ʦʙʲʝʢʪ, ʠʩʧʦʣʴʟʫʷ 

ʯʝʪʳʨʝʭʤʝʨʥʫʶ ʩʠʩʪʝʤʫ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ x, y, z ʠ ct. 

ʆʜʥʘʢʦ, ʝʩʣʠ ʚʥʫʪʨʝʥʥʠʡ ʥʘʙʣʶʜʘʪʝʣʴ (ʘʩʧʝʢʪ ʩʘʤʦʥʘʙʣʶʜʝʥʠʷ ʪʠʧʘ çʗè) ʜʦʣʞʝʥ 

ʠʟʫʯʠʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʜʚʠʞʝʥʠʷ, ʝʤʫ ʥʫʞʥʘ ʜʨʫʛʘʷ ʧʝʨʩʧʝʢʪʠʚʘ, ʯʪʦʙʳ ʠʩʩʣʝʜʦʚʘʪʴ 

ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʚʥʫʪʨʝʥʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʥʫʪʨʝʥʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʉ ʵʪʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʦʥ ʤʦʞʝʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʤʝʭʘʥʠʟʤʳ ʩʚʦʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʜʚʠʞʝʥʠʡ. 

ʉʪʘʪʠʯʝʩʢʘʷ ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʬʘʟʳ 

ʋʧʨʦʱʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʪʘʪʠʯʝʩʢʦʡ ʬʘʟʳ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʥʘ 

ʦʩʥʦʚʝ çɺʠʪʨʫʚʠʘʥʩʢʦʛʦ ʯʝʣʦʚʝʢʘè ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʪʘʪʠʯʝʩʢʫʶ 

ʜʚʫʩʪʦʨʦʥʥʶʶ ʩʠʤʤʝʪʨʠʶ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʣʦʩʢʦʩʪʝʡ. 
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ʈʠʩʫʥʦʢ 5: ʋʧʨʦʱʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʪʘʪʠʯʝʩʢʦʡ ʬʘʟʳ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʥʘ 

ʦʩʥʦʚʝ çɺʠʪʨʫʚʠʘʥʩʢʦʛʦ ʯʝʣʦʚʝʢʘè ʃʝʦʥʘʨʜʦ ɼʘ ɺʠʥʯʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʪʘʪʠʯʝʩʢʫʶ 

ʜʚʫʩʪʦʨʦʥʥʶʶ ʩʠʤʤʝʪʨʠʶ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʣʦʩʢʦʩʪʝʡ. 

 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʬʘʟʘ ʜʚʠʞʝʥʠʷ ʯʝʣʦʚʝʢʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʥʘʨʫʰʝʥʠʷ ʜʚʫʩʪʦʨʦʥʥʝʡ 

ʩʠʤʤʝʪʨʠʠ. ʕʪʘ ʩʠʩʪʝʤʘ ʜʚʠʞʝʥʠʷ ʩʣʦʞʥʘ. ɽʝ ʜʚʠʞʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʤʛʥʦʚʝʥʥʦ ʥʘ ʨʘʟʥʳʭ 

ʫʨʦʚʥʷʭ ʠ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʅʘʤ ʥʫʞʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʪʩʯʝʪʘ, ʯʪʦʙʳ ʦʧʠʩʘʪʴ 

ʝʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʬʘʟʳ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʢʠʥʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ. 

ɼʝʩʷʪʠʤʝʨʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

ʅʘ ʨʠʩʫʥʢʘʭ 2 ʠ 3 ʧʦʢʘʟʘʥʦ ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ ʰʝʩʪʴʶ ʫʛʣʦʚʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 

ű1= ű, ű2= ɣ, ű3 = ɗ, ű4 = xᵻ,  ű5 = yᵻ, ű6 = zᵻ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʚʨʘʱʝʥʠʷ 

ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ 4 ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ x0 = ct, x1 = x, x2 = y, x3 = z  

ʦʧʠʩʳʚʘʶʪ ʜʚʠʞʝʥʠʝ ʚʧʝʨʝʜ (ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ). ʇʦʵʪʦʤʫ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʩʝʡ ʩʠʩʪʝʤʳ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʦʡ ʚ ʜʚʠʞʝʥʠʠ, ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʝʩʷʪʠʤʝʨʥʘʷ 

ʩʠʩʪʝʤʘ ʦʪʩʯʝʪʘ. 

ʊʠʧ ʜʚʠʞʝʥʠʡ 

ʉʫʱʝʩʪʚʫʝʪ 3 ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʜʚʠʞʝʥʠʡ ʚʜʦʣʴ ʙʘʟʦʚʦʡ ʣʠʥʠʠ (ʪʨʘʝʢʪʦʨʠʠ): ʭʦʜʴʙʘ, 

ʧʨʳʞʢʠ (ʧʨʳʞʢʠ), ʚʨʘʱʝʥʠʝ. ɼʨʫʛʠʝ ʜʚʠʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʩʪʠʣʠ, ʩʧʦʩʦʙʳ, 

ʢʦʤʙʠʥʘʮʠʠ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʪʠʧʦʚ. 

ʉʠʩʪʝʤʘ ʜʚʠʞʝʥʠʷ ʯʝʣʦʚʝʢʘ 

ʇʨʠʤʝʥʠʤ ʧʨʠʥʮʠʧʳ ʄʝʭʘʥʠʢʠ ɼʝʢʘʨʪʘ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʠ ʭʦʜʴʙʳ. 
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ʏʝʣʦʚʝʢ, ʜʚʠʞʫʱʠʡʩʷ ʚʧʝʨʝʜ, ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ  ʜʚʫʦʧʦʨʥʦʡ-ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʜʚʝ 

ʥʦʛʠ).  ʕʪʦ ʪʘʢʞʝ ʥʘʟʳʚʘʝʪʩʷ ʣʦʢʦʤʦʮʠʝʡ ʠ ʩʚʷʟʘʥʦ ʩ ʧʝʨʝʤʝʱʝʥʠʝʤ ʮʝʥʪʨʘ ʤʘʩʩʳ (ʪʝʣʘ) ʚ 

ʜʨʫʛʦʝ ʤʝʩʪʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ-ʚʨʝʤʝʥʠ. ʎʝʥʪʨ ʩʠʩʪʝʤʳ (Mc) ʩʚʷʟʘʥ ʩ ʮʝʥʪʨʦʤ ʩʠʣʳ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ. 

 

ʈʠʩʫʥʦʢ 6: ʋʧʨʦʱʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʘʟʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʤ 

ʠʟʦʙʨʘʞʝʥʠʠ ʥʘ ʦʩʥʦʚʝ çɺʠʪʨʫʚʠʘʥʩʢʦʛʦ ʯʝʣʦʚʝʢʘè ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ, ʛʜʝ ʧʦʢʘʟʘʥʳ ʛʨʫʧʧʳ 

ʜʚʠʞʝʥʠʡ ʠ ʠʭ ʮʝʥʪʨʳ ʚ ʧʨʦʝʢʮʠʷʭ ʌʠʰʝʨʘ. 

 

ɼʣʷ ʥʘʰʝʛʦ ʘʥʘʣʠʟʘ ʨʘʟʜʝʣʠʤ ʩʠʩʪʝʤʫ ʜʚʠʞʝʥʠʷ ʩ ʮʝʥʪʨʦʤ Mc (Mass - central) ʥʘ 

ʣʦʢʘʣʴʥʳʝ ʧʦʜʛʨʫʧʧʳ ʩ ʮʝʥʪʨʘʤʠ ʩ M1 ʠ M2, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʬʠʟʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʠʤʤʝʪʨʠʡ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʤʳ ʥʝ ʙʫʜʝʤ ʦʙʩʫʞʜʘʪʴ ʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʨʘʩʰʠʨʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʥʠʞʝ ʢʦʣʝʥ ʠ ʣʦʢʪʝʡ). 

ʆʙʱʠʡ ʮʝʥʪʨ ʩʠʩʪʝʤʳ ʜʚʠʞʝʥʠʷ ʦʙʦʟʥʘʯʝʥ Mc. ʅʠʞʥʷʷ ʣʦʢʘʣʴʥʘʷ ʛʨʫʧʧʘ (ʥʦʛʠ) 

ʦʙʦʟʥʘʯʝʥʘ ʮʝʥʪʨʦʤ M1, ʘ ʚʝʨʭʥʷʷ ʣʦʢʘʣʴʥʘʷ  ʛʨʫʧʧʘ (ʨʫʢʠ) - M2. ʇʨʘʚʘʷ ʩʪʦʨʦʥʘ ʪʝʣʘ 

ʦʪʤʝʯʝʥʘ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ. ʃʝʚʘʷ ʩʪʦʨʦʥʘ ʦʪʤʝʯʝʥʘ ʩʠʥʠʤ ʮʚʝʪʦʤ. ʎʝʥʪʨʘʣʴʥʳʝ (ʦʙʱʠʝ) 

ʵʣʝʤʝʥʪʳ ʦʪʤʝʯʝʥʳ ʬʠʦʣʝʪʦʚʳʤ ʮʚʝʪʦʤ.  

ʇʨʦʚʝʜʝʤ  ʘʥʘʣʦʛʠʶ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʜʚʠʞʝʥʠʷ M1 ʠ M2 ʠ ʄɼ ʤʝʭʘʥʠʟʤʦʤ ʚʨʘʱʝʥʠʷ 

ʯʝʪʳʨʝʭʤʝʨʥʦʛʦ ʛʠʨʦʩʢʦʧʘ (ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʨʘʱʝʥʠʝ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʠ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ), ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3. ʄʘʣʳʝ  

ʢʦʤʧʦʥʝʥʪʳ m1 ʠ m2 ʚ ʦʙʝʠʭ ʩʠʩʪʝʤʘʭ ʚʨʘʱʘʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦʢʨʫʛ ʩʚʦʠʭ ʮʝʥʪʨʦʚ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʆʥʠ ʩʚʷʟʘʥʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʮʝʥʪʨʘʤʠ ʪʘʢʠʤ ʞʝ 
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ʦʙʨʘʟʦʤ, ʢʘʢ ʠ ʩʫʩʪʘʚ çʰʘʨ ʠ ʛʥʝʟʜʦè, ʥʘʧʨʠʤʝʨ, ʛʦʣʦʚʢʦʡ ʙʝʜʨʘ ʠ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʦʡ ʚ 

ʪʘʟʦʙʝʜʨʝʥʥʦʤ ʩʫʩʪʘʚʝ, ʘ ʪʘʢʞʝ ʛʦʣʦʚʢʦʡ ʧʣʝʯʝʚʦʡ ʢʦʩʪʠ ʠ ʧʦʣʦʩʪʴʶ ʛʣʝʥʦʠʜʘ ʚ ʧʣʝʯʝʚʦʤ 

ʩʫʩʪʘʚʝ. 

 

ʈʠʩʫʥʦʢ 7: ʂʦʥʮʝʧʮʠʷ ʨʦʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ: ʘ) M2 ïɼʄ ʤʝʭʘʥʠʟʤ ʣʦʢʘʣʴʥʦʡ ʛʨʫʧʧʳ ʨʫʢ: m2-R 

ʤʘʣʘ ̫ʤʘʩʩʘ ʚ ʧʨʘʚʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʤ2-ʣ. ʤʘʣʘʷ ʤʘʩʩʘ ʚ ʣʝʚʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʧʣʦʩʢʦʩʪʠ. ʆʥʠ ʩʦʝʜʠʥʝʥʳ ʯʝʨʝʟ ʛʠʙʢʫʶ ʦʩʴ ʩ ʧʦʤʦʱʴʶ ʰʘʨʦʚʠʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʟʦʚʘʥʳ ʛʦʣʦʚʢʦʡ ʧʣʝʯʘ ʠ ʧʦʣʦʩʪʴʶ ʧʣʝʯʘ ʚ ʧʣʝʯʝʚʦʤ ʩʫʩʪʘʚʝ. ʠ çʰʘʨ ʠ ʛʥʝʟʜʦè, ʥʘʧʨʠʤʝʨ, 

ʛʦʣʦʚʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʠ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ ʚ ʪʘʟʦʙʝʜʨʝʥʥʦʤ ʩʫʩʪʘʚʝ. ʙ) M1 - ʤʝʭʘʥʠʟʤ ʄɼ  

ʣʦʢʘʣʴʥʦʡ ʛʨʫʧʧʳ ʥʦʛ, ʤʘʣʘʷ ʤʘʩʩʘ m1-R ʚ ʧʨʘʚʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʤʘʣʘʷ ʤʘʩʩʘ m1-L  ʚ 

ʣʝʚʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʆʥʠ ʩʦʝʜʠʥʝʥʳ ʯʝʨʝʟ ʛʠʙʢʫʶ ʦʩʴ ʩ ʧʦʤʦʱʴʶ ʰʘʨʦʚʠʜʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʛʦʣʦʚʢʦʡ ʙʝʜʨʘ ʠ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʦʡ ʚ ʪʘʟʦʙʝʜʨʝʥʥʦʤ 

ʩʫʩʪʘʚʝ [12]. 

 

ʂʦʥʝʯʥʘʷ ʮʝʣʴ ʩʠʩʪʝʤʳ ʜʚʠʞʝʥʠʷ - ʜʦʙʠʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ. 

ʇʨʠʨʦʜʘ ʩʪʨʝʤʠʪʩʷ ʢ ʯʝʨʝʜʦʚʘʥʠʶ ʩʠʤʤʝʪʨʠʠ ʠ ʘʥʪʠʩʠʤʤʝʪʨʠʠ. ʇʦʵʪʦʤʫ ʬʘʟʳ 

ʩʪʘʪʠʯʝʩʢʠʭ ʩʠʤʤʝʪʨʠʡ ʯʝʨʝʜʫʶʪʩʷ ʩ ʬʘʟʘʤʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠʣʠ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ 

ʘʥʪʠʬʘʟ. ʂʦʥʪʨʦʣʴ ʜʚʠʞʝʥʠʡ,  ʙʠʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʠ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʚʦʣʴʥʦ 

ʩʣʦʞʝʥ ʠ ʩʚʷʟʘʥ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʠʝʨʘʨʭʠʯʝʩʢʠʤʠ ʫʨʦʚʥʷʤʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳ ʜʘʣʝʝ ʚ ʦʧʠʩʘʥʠʠ ʧʩʠʭʦʤʝʭʘʥʠʢʠ. 
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ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʤʳ ʚʳʜʝʣʠʣʠ ʥʝʩʢʦʣʴʢʦ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʭ ʧʨʠʥʮʠʧʦʤ ʧʨʠʯʠʥʥʦʩʪʠ.    

ʅʘʰʘ ʙʠʦʤʝʭʘʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʦʧʠʩʘʥʠʝ 3-ʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʨʦʚʥʝʡ: 1) 

ʙʘʟʦʚʦʝ ʜʚʠʞʝʥʠʝ ʦʩʥʦʚʥʦʡ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʡ ʛʨʫʧʧ;r 2) ʩʣʦʞʥʦʝ (ʩʫʧʝʨʩʠʤʤʝʪʨʠʷ) 

ʜʚʠʞʝʥʠʝ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʛʨʫʧʧ; 3) ʋʥʠʚʝʨʩʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʜʚʠʞʝʥʠʷ (ʚʨʦʞʜʝʥʥʳʝ  

ʨʝʬʣʝʢʩʳ ʜʚʠʞʝʥʠʷ: ʚʦʣʥʦʦʙʨʘʟʥʳʝ ʜʚʠʞʝʥʠʷ, ʧʨʝʮʝʩʩʠʷ ʠ ʥʫʪʘʮʠʷ).   

ɺʪʦʨʘʷ ʯʘʩʪʴ, ʧʦʩʚʷʱʝʥʥʘʷ ʧʩʠʭʦʤʝʭʘʥʠʢʝ, ʚʢʣʶʯʘʝʪ 5 ʫʨʦʚʥʝʡ: 4) ʉʠʩʪʝʤʘ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʄʦʪʦʨʥʘʷ ʢʦʨʘ); 5) ʀʥʬʦ-ʩʝʥʩʦʨʥʘʷ ʩʠʩʪʝʤʘ; 6) ʄʘʩʪʝʨ 

ʉʪʨʘʪʝʛʠʠ; 7) ʇʦʜʩʦʟʥʘʥʠʝ; 8) ɺʨʝʤ̫, ʈʝʘʣʴʥʦʩʪʴ. 

 

 ʅʘʫʯʥʳʡ ʨʘʟʜʝʣ  ʋʨʦʚʥʠ 

I ɹʠʦʤʝʭʘʥʠʢʘ   1 ɹʘʟʦʚʘʷ ʩʠʩʪʝʤʘ ʦʩʥʦʚʥʦʡ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʡ 

ʛʨʫʧʧʳ 

2 ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ (ʩʫʧʝʨʩʠʤʤʝʪʨʠʷ) ʜʚʫʭ ʠʣʠ 

ʙʦʣʝʝ ʛʨʫʧʧ  

3 ʋʥʠʚʝʨʩʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʦ  ʚʨʦʞʜʝʥʥʳʤ 

ʨʝʬʣʝʢʩʘʤ ʜʚʠʞʝʥʠʷ ï ɻʣʦʙʘʣʴʥʘʷ ʛʨʘʧʧʘ 

II  ʇʩʠʭʦʤʝʭʘʥʠʢʘ 4 ʉʠʩʪʝʤʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʄʦʪʦʨʥʘʷ 

ʢʦʨʘ) 

5 ʀʥʬʦ-ʩʝʥʩʦʨʥʘʷ  

6 ʄʘʩʪʝʨ ʉʪʨʘʪʝʛʠʠ  

7 ʇʦʜʩʦʟʥʘʥʠʝ 

8 ɺʨʝʤʷ - ɾʠʚʘʷ  ʄʘʪʝʨʠʠ ɺʨʝʤʝʥʠ 

III  ʄʝʭʘʥʠʢʘ ɺʨʝʤʝʥʠ ʈʝʘʣʴʥʦʩʪʴ ʢʘʢ ʨʝʟʦʥʘʥʩ ʞʠʚʦʡ ʤʘʪʝʨʠʠ 

ʚʨʝʤʝʥʠ ʠ ʧʦʣʷ ɺʨʝʤʝʥʠ 

      ʊʘʙʣʠʮʘ 1: ʀʝʨʘʨʭʠʯʝʩʢʠʝ ʫʨʦʚʥʠ  

 

ɹʠʦʤʝʜʠʮʠʥʩʢʠʝ ʜʘʥʥʳʝ ʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʦʜʠʚʰʠʭʩʷ ʙʦʣʝʝ 20 ʣʝʪ, ʠ ʧʦʣʫʯʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʫʯʥʦʛʦ 

ʤʝʪʦʜʘ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. 
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ʋʨʦʚʝʥʴ ʧʝʨʚʳʡ: ʙʘʟʦʚʦʝ ʜʚʠʞʝʥʠʝ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧ r (ʥʘʨʫʰʝʥʠʝ ʩʪʘʪʠʯʝʩʢʦʡ 

ʩʠʤʤʝʪʨʠʠ ʠ ʧʝʨʝʭʦʜ ʚ ʢʠʥʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʘʥʪʠʩʠʤʤʝʪʨʠʠ) 

 

ʀʩʭʦʜʥʘʷ  ʧʦʟʠʮʠʷ ʣʦʢʘʣʴʥʦʡ ʛʨʫʧʧʳ ʜʚʠʞʝʥʠʡ M1 ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ʜʚʫʩʪʦʨʦʥʥʝʡ ʩʠʤʤʝʪʨʠʠ. ʅʘʯʘʣʦ ʜʚʠʞʝʥʠʷ ʚʧʝʨʝʜ ʥʘʨʫʰʘʝʪ ʵʪʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 

ʩʠʤʤʝʪʨʠʶ ʠ ʩʤʝʥʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʤ ʙʘʣʘʥʩʦʤ ʘʥʪʠʬʘʟ ʤʘʣʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʪ.ʝ. 

ʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʩʠʩʪʝʤʳ ʜʦʩʪʠʛʘʝʪʩʷ  ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʪʠʩʠʤʤʝʪʨʠʯʥʳʭ ʜʚʠʞʝʥʠʡ. 

ɼʚʠʞʝʥʠʷ ʯʝʣʦʚʝʢʘ ʚʜʦʣʴ ʙʘʟʦʚʦʡ ʣʠʥʠʠ ʧʦʢʘʟʘʥʳ ʚ ʩʭʝʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʝ ʥʘ ʨʠʩʫʥʢʝ 

8. ɼʚʠʞʝʥʠʝ ʚʧʝʨʝʜ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʝʥʮʠʷʣʘ-ʥʘʤʝʨʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʩʪʠʤʫʣʠʨʫʝʪ ʚʥʫʪʨʝʥʥʶʶ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʩʠʣʫ ʜʣʷ ʪʦʣʯʢʘ ʥʦʛʠ ʦʪ ʟʝʤʣʠ. ʊʦʣʯʦʢ ʩʦʟʜʘʝʪ  

ʫʛʣʦʚʦʡ ʤʦʤʝʥʪ ʚ ʣʝʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʧʣʘʥʝ ʠ ʘʢʪʠʚʠʨʫʝʪ ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʩʠʣʳ, 

ʧʦʜʥʠʤʘ ̫ʩʣʝʛʢʘ ʚʚʝʨʭ ʣʦʢʘʣʴʥʳʡ ʮʝʥʪʨ M1. 

 

ʈʠʩʫʥʦʢ 8: ʉʭʝʤʘʪʠʯʝʩʢʠʡ ʚʠʜ ʩʙʦʢʫ ʣʦʢʦʤʦʮʠʠ ʛʨʫʧʧʳ  M1 ʩ 2 ʬʘʟʘʤʠ - A ʠ B (ʜʚʠʞʝʥʠʝ 

ʚʧʝʨʝʜ ʚʜʦʣʴ ʙʘʟʦʚʦʡ ʣʠʥʠʠ), C ï ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʚʦ ʚʨʝʤʷ ʭʦʜʴʙʳ (ʚʧʨʘʚʦ ïʚʣʝʚʦ ʚʜʦʣʴ 

ʙʘʟʦʚʦʡ ʣʠʥʠʠ, D- ʚʦʣʥʦʚʳʝ ʜʚʠʞʝʥʠʷ ʮʝʥʪʨʘ ʤʘʩʩ ʄ1. 

 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʥʫʪʨʝʥʥʠʡ ʤʦʤʝʥʪ ʨʘʟʙʣʦʢʠʨʦʚʳʚʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʩʠʣʫ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʦʧʦʨʳ (ʥʦʛʠ) ʚ ʧʨʘʚʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʯʪʦʙʳ ʧʦʜʥʷʪʴ ʝʝ ʠ 

ʧʨʦʜʚʠʥʫʪʴ  ʚʧʝʨʝʜ. ʕʪʦ ʩʦʟʜʘʝʪ ʫʛʣʦʚʦʡ ʤʦʤʝʥʪ ʧʣʶʩ ʚʨʘʱʘʪʝʣʴʥʳʝ ʩʠʣʳ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚʦ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʮʝʥʪʨʘ M1. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʥʪʨ ʛʨʫʧʧʳ M1 ʧʦʜʥʠʤʘʝʪʩʷ ʠ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʧʝʨʝʜ ʧʦ ʢʦʦʨʜʠʥʘʪʝ 

x-ct ʙʣʘʛʦʜʘʨʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʜʚʠʞʝʥʠʷʤ  ʦʙʝʠʭ ʢʦʥʝʯʥʦʩʪʝʡ m1 ʠ m2 ʚ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ 
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ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʣʦʩʢʦʩʪʷʭ. ɿʘʪʝʤ ʜʚʠʞʝʥʠʷ ʧʝʨʝʢʣʶʯʘʶʪʩʷ ʚ ʧʣʦʩʢʦʩʪʷʭ ʠ 

ʧʦʚʪʦʨʷʶʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʬʘʟʘʭ. ʇʝʨʝʤʝʥʥʳʝ ʜʚʠʞʝʥʠʷ ʩʠʥʭʨʦʥʠʟʠʨʫʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʘʟʘʭ ʠ ʧʨʦʪʠʚʦʬʘʟʘʭ. 

ʌʘʟʳ ʧʦʭʦʜʢʠ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ 1) ʥʘʯʘʣʴʥʘʷ ʬʘʟʘ ʥʘʨʫʰʝʥʠʷ ʩʠʤʤʝʪʨʠʠ ʜʣʷ 

ʪʦʣʯʢʘ ʦʪ ʟʝʤʣʠ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ 2) ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚʧʝʨʝʜ ʧʨʦʪʦʚʦʧʦʣʦʞʥʦʡ 

ʩʪʦʨʦʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘʯʘʣʴʥʘʷ ʬʘʟʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʦʣʯʢʘ ʩʦʟʜʘʝʪ ʩʠʣʳ ʘʥʪʠʛʨʘʚʠʪʘʮʠʠ, 

ʘ ʜʘʣʝʝ ʩʣʝʜʫʝʪ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚʧʝʨʝʜ. ɿʘʪʝʤ ʩʣʝʜʫʶʱʠʡ ʮʠʢʣ ʪʦʨʤʦʟʠʪ 

ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ, ʯʪʦʙʳ ʩʦʚʝʨʰʠʪʴ ʦʯʝʨʝʜʥʦʡ ʪʦʣʯʦʢ ʦʪ ʟʝʤʣʠ ʜʣʷ ʜʣʷ 

ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚʧʝʨʝʜ. ʂʠʥʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʯʝʨʝʜʦʚʘʥʠʷ 

ʧʨʦʪʠʚʦʬʘʟ ʜʚʫʦʧʦʨʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʅʘʨʫʰʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʜʣʷ ʥʘʯʘʣʘ ʭʦʜʴʙʳ 

ʪʨʝʙʫʝʪ ʢʘʢ ʤʠʥʠʤʫʤ 2 ʢʦʥʝʯʥʦʩʪʝʡ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʩʦʙʦʛʦ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʚʦ 

ʚʨʝʤʷ ʭʦʜʴʙʳ ʪʘʢʞʝ ʪʨʝʙʫʝʪʩʷ 2 ʢʦʤʧʦʥʝʥʪʘ. 

ɺʥʫʪʨʝʥʥʝʝ ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʙʳʪʠʡ ʦʧʠʩʳʚʘʝʪʩʷ 6-ʤʝʨʥʦʡ ʩʠʩʪʝʤʦʡ 

ʢʦʦʨʜʠʥʘʪ, where spatial pedal transitions of the supports take place (to the left plane and right 

plane),,ʘ ʮʝʥʪʨ M1 ʜʚʠʞʝʪʩʷ ʚ ʯʝʪʳʨʝʭʤʝʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ x, y, z ʠ 

ct.   

ɺʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ʩʠʩʪʝʤʳ ʩʦʟʜʘʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʪʦʣʯʢʘʤʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ 

ʠ ʧʝʨʝʭʦʜʘʤʠ ʚʨʘʱʘʪʝʣʴʥʦʡ ʩʠʣʳ ʚ ʧʦʩʪʫʧʘʪʝʣʴʥʫʶ, ʪ.ʝ. ʟʘ ʩʯʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʞʜʫ 

ʚʥʫʪʨʝʥʥʝʡ ʚʨʘʱʘʪʝʣʴʥʦʡ ʠ ʧʦʩʪʫʧʘʪʝʣʴʥʦʡ ʵʥʝʨʛʠʝʡ, ʩʦʟʜʘʚʘʝʤʦʡ ʚʥʫʪʨʝʥʥʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʚ ʩʠʩʪʝʤʝ, ʧʦ ʬʦʨʤʫʣʝ E = m (Đ) c2, ʛʜʝ E - ʵʥʝʨʛʠʷ, m - ʤʘʩʩʘ, Đ ʦʙʦʟʥʘʯʘʝʪ 

ʚʨʘʱʝʥʠʝ ʠ c - ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ [8]. 

ʃʦʢʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʠʤ ʜʚʠʞʝʥʠʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ (ʧʣʘʩʪʠʯʥʦʩʪʴ, ʞʝʩʪʢʦʩʪʴ ʠ ʪ. ʜ.). ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ 

ʷʚʣʷʝʪʩʷ ʫʜʘʣʝʥʥʳʤ ʠ ʩʚʷʟʘʥ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʠʝʨʘʨʭʠʯʝʩʢʠʤʠ ʫʨʦʚʥʷʤʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʦʧʠʩʘʥʳ ʥʠʞʝ. 

ɺʳʚʦʜ:r 

Å ʉʠʩʪʝʤʘ ʯʝʣʦʚʝʢʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʟʠʮʠʠ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ  

ʩʪʘʪʠʯʝʩʢʦʡ ʜʚʫʩʪʦʨʦʥʥʝʡ ʩʠʤʤʝʪʨʠʝʡ. 

Å   ʉʠʩʪʝʤʘ ʜʚʠʞʝʥʠʷ ʯʝʣʦʚʝʢʘ ʚʧʝʨʝʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ: 

o ʥʘʨʫʰʝʥʠʝʤ ʩʪʘʪʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʠ ʧʝʨʝʭʦʜʦʤ ʢ ʜʠʥʘʤʠʯʝʩʢʦʤʫ ʙʘʣʘʥʩʫ 

ʬʘʟʦʚʳʭ ʠ ʘʥʪʠʬʘʟʦʭr ʩʦʩʪʦʷʥʠʡ, 
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o ʜʚʠʞʝʥʠʝ ʟʘ ʩʯʝʪ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ, ʩʦʟʜʘʚʘʝʤʦʡ ʤʛʥʦʚʝʥʥʳʤ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣ ʠ ʫʜʘʨʦʚ, 

o ʜʚʠʞʝʥʠʝ ʚʧʝʨʝʜ ʦʧʠʩʳʚʘʝʪʩʷ ʜʝʩʷʪʠʤʝʨʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ, 

ʄʝʭʘʥʠʢʘ ɼʝʢʘʨʪʘ ɻ. ʐʠʧʦʚʘ ʩʦʜʝʨʞʠʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ 

ʜʣʷ ʨʘʩʯʝʪʘ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ, ʝʛʦ ʩʠʣ, ʵʥʝʨʛʠʠ ʠ ʪ. ʜ. [6] 

 

ʋʨʦʚʝʥʴ 2: ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ (ʩʫʧʝʨʩʠʤʤʝʪʨʠʷ) 

ʇʨʠʤʝʥʠʤ ʧʨʠʥʮʠʧʳ ʄʝʭʘʥʠʢʠ ɼʝʢʘʨʪʘ ʢ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʝ ʩ ʜʚʫʤʷ ʪʠʧʘʤʠ 

ʩʠʤʤʝʪʨʠʯʥʳʭ ʛʨʫʧʧ M1 ʠ M2 (ʩʫʧʝʨʩʠʤʤʝʪʨʠʷ). 

 

ʈʠʩʫʥʦʢ 9: ʉʫʧʝʨ ʩʠʤʤʝʪʨʠʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ (ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ) ʩ ʦʙʱʠʤ  ʮʝʥʪʨʦʤ Mc ʠ 

ʜʚʫʤʷ ʪʠʧʘʤʠ ʩʠʤʤʝʪʨʠʯʥʳʭ ʛʨʫʧʧ M1 ʠ M2 ʥʘ ʧʨʠʤʝʨʝ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

çɺʠʪʨʫʚʠʘʥʩʢʦʛʦ ʯʝʣʦʚʝʢʘè ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ.  

ML  
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 ʈʠʩʫʥʦʢ 10: ʉʭʝʤʘʪʠʯʝʩʢʠʡ ʚʠʜ ʩʙʦʢʫ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʙʘʟʦʚʦʡ 

ʣʠʥʠʠ, C ï ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʚʦ ʚʨʝʤʷ ʭʦʜʴʙʳ (ʚʧʨʘʚʦ ïʚʣʝʚʦ ʚʜʦʣʴ ʙʘʟʦʚʦʡ ʣʠʥʠʠ, D- 

ʚʦʣʥʦʚʳʝ ʜʚʠʞʝʥʠʷ ʮʝʥʪʨʘ ʤʘʩʩ ʄʩ. C ï ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʚʦ ʚʨʝʤʷ ʭʦʜʴʙʳ (ʚʧʨʘʚʦ ïʚʣʝʚʦ 

ʚʜʦʣʴ ʙʘʟʦʚʦʡ ʣʠʥʠʠ, D- ʚʦʣʥʦʚʳʝ ʜʚʠʞʝʥʠʷ ʮʝʥʪʨʘ ʤʘʩʩ ʄc. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʥʫʪʨʝʥʥʝʛʦ ʠʤʧʫʣʴʩʘ (ʥʘʤʝʨʝʥʠ)̫ ʦʩʫʱʝʩʪʚʣʷʝʪʩ ̫ʪʦʣʯʦʢ ʣʝʚʦʡ ʥʦʛʠ  

ʦʪ ʟʝʤʣʠ. ʕʪʦʪ ʤʦʤʝʥʪ ʩʦʟʜʘʝʪ ʠʤʧʫʣʴʩ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʡ ʩʠʣʝ ʛʨʘʚʠʪʘʮʠʠ ʠ 

ʟʘʩʪʘʚʣʷʶʱʠʡ ʮʝʥʪʨ ʄ ʜʚʠʛʘʪʴʩʷ ʚʚʝʨʭ. ʆʜʥʦʚʨʝʤʝʥʥʳʡ ʚʟʤʘʭ ʧʨʘʚʦʡ ʨʫʢʠ ʩʦʟʜʘʝʪ 

ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ ʠ ʚʨʘʱʘʪʝʣʴʥʫʶ ʩʠʣʫ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʮʝʥʪʨʘ ʄ2 ʚʚʝʨʭ ʠ ʥʝʤʥʦʛʦ 

ʚʧʝʨʝʜ. 

         ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʘʚʘʷ ʥʦʛʘ ʧʦʣʫʯʘʝʪ ʚʥʫʪʨʝʥʥʠʡ ʩʪʠʤʫʣ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʨʘʱʘʪʝʣʴʥʦʛʦ 

ʤʦʤʝʥʪʘ ʠ ʧʝʨʝʤʝʱʘʝʪ ʣʦʢʘʣʴʥʳʡ  ʮʝʥʪʨ M1 ʠ ʦʙʱʠʡ ʮʝʥʪʨ ʄʩ ʚʧʝʨʝʜ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʣʝʚʘʷ ʨʫʢʘ ʩʣʝʛʢʘ ʦʪʢʠʜʳʚʘʝʪʩʷ ʥʘʟʘʜ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʠ ʧʦʣʫʯʠʪʴ 

ʠʤʧʫʣʴʩ ʜʣʷ ʤʘʭʘ  ʚʧʝʨʝʜ ʚ ʩʣʝʜʫʶʱʝʡ ʬʘʟʝ. ɿʘʪʝʤ ʜʝʡʩʪʚʠʷ ʧʦʚʪʦʨʷʶʪʩʷ ʚ ʧʨʦʪʠʚʦ-ʬʘʟʘʭ, 

ʤʝʥʷʷʩʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʣʦʩʢʦʩʪʷʭ ʠ ʚʦʩʧʨʦʠʟʚʦʜʪ̫ʩʷ ʚʥʦʚʴ. 

ʆʙʱʠʡ ʮʝʥʪʨ Mc ʧʦʣʫʯʘʝʪ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʦʪ ʨʘʙʦʪʳ ʦʙʝʠʭ ʣʦʢʘʣʴʥʳʭ ʛʨʫʧʧ, 

ʢʦʪʦʨʳʝ ʜʚʠʞʫʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʬʘʟʘʭ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʨʘʩʰʠʨʝʥʥʠʷ ʩʠʩʪʝʤʘ ʜʚʠʞʝʥʠʷ Mc ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʠ ʧʦʣʫʯʘʝʪ ʙʦʣʴʰʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʙʘʣʘʥʩ ʠ ʙʦʣʴʰʝ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʜʣʷ 

ʩʚʦʝʛʦ ʜʚʠʞʝʥʠʷ. 
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ɼʨʫʛʦʡ ʧʨʠʤʝʨ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʥ ʚ ʩʣʝʜʫʶʱʝʤ ʪʠʧʝ ʜʚʠʞʝʥʠʷ ʮʝʥʪʨʘ Mc. ɺ 

ʩʣʫʯʘʝ ʧʨʳʞʢʘ ʩ ʧʨʠʩʝʜʘʥʠʝʤ ʜʚʝ ʣʦʢʘʣʴʥʳʝ ʛʨʫʧʧʳ ʧʦʩʪʨʦʝʥʳ ʧʘʨʘʣʝʣʴʥʦ ʠ ʦʙʨʘʟʫʶʪ 

ɼʄ ʤʝʭʘʥʠʟʤ, ʦʙʨʘʟʫʷ ʚʝʢʪʦʨʳ ʩʠʣ. 

 

ʈʠʩʫʥʦʢ 11: ʉʭʝʤʘʪʠʯʥʳʡ ʚʠʜ ʩʙʦʢʫ ʩʠʩʪʝʤʳ ʜʚʠʞʝʥʠʷ ʚʦ ʚʨʝʤʷ ʧʨʳʞʢʘ ʩ ʧʨʠʩʝʜʘʥʠʝʤ. 

ʘ)ʊʝʣʦ ʧʨʠʥʠʤʘʝʪ ʧʨʫʞʠʥʦʧʦʜʦʙʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʝʨʝʜ ʧʨʳʞʢʦʤ. b) ʆʜʥʦʚʨʝʤʝʥʥʳʝ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʜʚʠʞʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʛʨʫʧʧ M1 ʠ M2 ʪʦʣʢʘʶʪ ʩʦʚʤʝʩʪʥʳʡ ʮʝʥʪʨ Mc ʚʚʝʨʭ ʠ 

ʚʧʝʨʝʜ. 

 

ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʨʠʩʫʥʢʘ (ʨʠʩ.11.ʘ)  ʚʝʢʪʦʨʥʳʡ ʦʙʨʘʟ ʯʝʣʦʚʝʢʘ, ʛʦʪʦʚʷʱʝʛʦʩʷ ʢ ʧʨʳʞʢʘʤ 

ʩ ʧʨʠʩʝʜʘʥʠʝʤ. ʆʥ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʨʳʞʢʫ. ʉʦʚʤʝʩʪʥʳʡ  ʮʝʥʪʨ Mc 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʜʣʷ ʙʨʦʩʢʘ ʚʚʝʨʭ ʠ ʚʧʝʨʝʜ. ʃʦʢʘʣʴʥʘʷ ʛʨʫʧʧʘ M1 

ʜʝʡʩʪʚʫʝʪ ʢʘʢ m1, ʘ ʣʦʢʘʣʴʥʘʷ ʛʨʫʧʧʘ M2 - ʢʘʢ m2. 

ʆʙʝ ʣʦʢʘʣʴʥʳʝ ʛʨʫʧʧʳ ʦʙʨʘʟʫʶʪ ʧʨʫʞʠʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʳʭ 

ʜʚʠʞʝʥʠʡ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʯʪʦʙʳ ʧʦʜʪʦʣʢʥʫʪʴ ʮʝʥʪʨ Mc ʚʚʝʨʭ ʠ ʚʧʝʨʝʜ. 

ʄʫʣʴʪʠʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʵʬʬʝʢʪʳ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʣʦʢʘʣʴʥʳʭ ʛʨʫʧʧ M1 ʠ M2 

ʛʝʥʝʨʠʨʫʶʪ ʠ ʫʩʠʣʠʚʘʶʪ ʵʥʝʨʛʠʶ ʮʝʥʪʨʘ Mc, ʧʦʚʳʰʘ ̫ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʳʞʢʘ. 

ɼʣʠʥʘ, ʚʳʩʦʪʘ ʠ ʩʪʠʣʠ ʧʨʳʞʢʦʚ ʧʣʘʥʠʨʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ 

ʟʘʜʘʯʘʤʠ (ʚʳʩʦʪʘ, ʜʣʠʥʘ). ʅʘʧʨʠʤʝʨ, ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʘʷ ʬʘʟʘ ʧʨʳʞʢʘ ʚ ʜʣʠʥʫ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʦʜʛʦʪʦʚʢʝ ʧʨʳʛʫʥʘ ʢ ʙʦʣʝʝ ʩʠʣʴʥʦʤʫ ʪʦʣʯʢʫ. ʕʪʦʪ ʪʦʣʯʦʢ ʜʦʣʞʝʥ ʩʦʟʜʘʪʴ ʢʘʢ ʤʦʞʥʦ 

ʙʦʣʝʝ ʩʠʣʴʥʳʡ ʙʨʦʩʦʢ ʜʣʷ ʬʘʟʳ çʧʦʣʝʪʘè ʚʦ ʚʨʝʤʷ ʧʨʳʞʢʘ. ʏʝʨʝʜʫʝʤʳʝ ʜʚʠʞʝʥʠ ̫ʥʦʛ ʧʨʠ 

çʧʦʣʝʪʝè ʜʦʣʞʥʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʜʣʠʥʝʥʠʶ çʧʦʣʝʪʘè ʠ ʧʦʜʜʝʨʞʘʥʠʶ ʨʘʚʥʦʚʝʩʠʷ. 
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ʉʦʚʤʝʩʪʥʳʡ ʮʝʥʪʨ Mc ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʧʝʨʝʜ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʛʥʦʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʚʩʝʭ ʛʨʫʧʧ ʜʚʠʞʝʥʠʡ.  

ɺʩʝ ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʠʞʫʪʩʷ ʚ ʯʝʨʝʜʫʶʱʠʭʩʷ ʬʘʟʘʭ ʠ ʧʨʠʪʦʚʦ-

ʬʘʟʘʭ, ʧʦʜʜʝʨʞʠʚʘʷ ʢʠʥʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʚʩʝʡ ʩʠʩʪʝʤʳ, ʃʦʢʘʣʥʳʝ ʛʨʫʧʧʳ ʦʙʨʘʟʫʶʪ 

ʝʜʠʥʳʡ ʮʝʥʪʨ ʩʠʣʳ.  

ɺʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ʩʦʟʜʘʝʪʩʷ ʟʘ ʩʯʝʪ ʚʥʫʪʨʝʥʥʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʨʘʱʘʪʝʣʴʥʳʭ ʩʠʣ, ʩʦʟʜʘʚʘʝʤʳʭ ʙ·ʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʛʨʫʧʧ ʠ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɽʜʠʥʳʡ ʮʝʥʪʨ ʩʠʣʳ ʬʦʨʤʠʨʫʝʪʩʷ ʚʦʢʨʫʛ ʩʦʣʥʝʯʥʦʛʦ ʩʧʣʝʪʝʥʠʷ (ʮʝʥʪʨ ʙʠʬʫʨʢʘʮʠʠ 

ʩʠʣ ʚʦʢʨʫʛ coeliac plexus ʠʣʠ Plexus coeliacus, ʪʘʢʞʝ ʠʟʚʝʩʪʥʦʛʦ ʢʘʢ ʩʦʣʥʝʯʥʦʝ ʩʧʣʝʪʝʥʠʝ). 

ɼʚʠʞʝʥʠʝ ʩʠʩʪʝʤʳ ʩʦʟʜʘʝʪ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪ ʚʥʫʪʨʝʥʥʶʶ ʵʥʝʨʛʠʶ. ʅʦ ʥʘ ʥʝʛʦ ʚʣʠʷʶʪ ʠ 

ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ: ʤʘʩʩʘ, ʩʢʦʨʦʩʪʴ, ʧʩʠʭʠʯʝʩʢʠʝ ʠʣʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ, 

ʥʘʧʨʠʤʝʨ, ʩʨʘʚʥʠʚʘʷ ʨʘʟʣʠʯʥʝr ʚʦʟʜʝʡʩʪʚʠʷ  ʦʪ ʩʦʩʪʦʷʥʠʡ ʫʩʪʘʣʦʩʪʠ ʠʣʠ ʚʜʦʭʥʦʚʝʥʠʷ ʠ 

ʧʨ. 

ɺʳʚʦʜ r

ʋʨʦʚʝʥʴ 2 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʜʚʠʞʝʥʠʡ, ʚʢʣʶʯʘʶʱʫʶ 2 ʠʣʠ 

ʙʦʣʝʝ ʛʨʫʧʧ ʜʚʠʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʩʝʡ ʩʠʩʪʝʤʳ: 

ɼʚʝ ʩʠʤʤʝʪʨʠʯʥʳʝ ʛʨʫʧʧʳ ʬʦʨʤʠʨʫʶʪ ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʫʧʝʨʩʠʤʤʝʪʨʠʶ ʜʣʷ  

ʜʚʠʞʝʥʠʷ ʚʧʝʨʝʜ. 

ɼʠʥʘʤʠʢʘ ʚ ʩʫʧʝʨʩʠʤʤʝʪʨʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʧʝʨʝʭʦʜʳ 

ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʬʘʟ ʠ ʘʥʪʠʬʘʟ. 

ʆʙʲʝʜʠʥʝʥʥʳʝ ʛʨʫʧʧʳ ʦʙʨʘʟʫʶʪ ʥʦʚʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʩ ʙʦʣʝʝ ʩʣʦʞʥʳʤ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ, ʙʦʣʴʰʝʡ ʵʥʝʨʛʝʪʠʢʠʡ, ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʴʶ ʩʚʦʙʦʜʳ ʠ ʙʦʣʴʰʝʡ 

ʛʠʙʢʦʩʪʴʶ. 

 

ʋʨʦʚʝʥʴ 3: ʋʥʠʚʝʨʩʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʜʚʠʞʝʥʠʷ (ʚʨʦʞʜʝʥʥʳʝ ʨʝʬʣʝʢʩ r

ʜʚʠʞʝʥʠʷ: ʚʦʣʥʦʦʙʨʘʟʥʳʝ ʜʚʠʞʝʥʠʷ, ʧʨʝʮʝʩʩʠʷ ʠ ʥʫʪʘʮʠʷ). ʉʠʩʪʝʤʘ ʛʣʦʙʘʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ. 

ʇʨʝʮʝʩʩʠʷ ʠ ʥʫʪʘʮʠʷ, ʚʦʣʥʦʦʙʨʘʟʥʦʝ ʜʚʠʞʝʥʠʝ, ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʷʚʣʝʥʠʝʤ, 

ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʦʚʩʶʜʫ - ʦʪ ʥʝʙʝʩʥʦʡ ʤʝʭʘʥʠʢʠ ʧʣʘʥʝʪʥʳʭ ʪʝʣ ʜʦ ʩʧʠʥʦʚʦʡ 

ʤʝʭʘʥʠʢʠ ʤʝʣʴʯʘʡʰʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʆʥʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʚʠʞʝʥʠʷ ʣʶʜʝʡ ʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ. 
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ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʯʘʩʪʠʮʳ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʚʝʜʫʪ ʩʝʙʷ ʢʘʢ ʢʨʦʰʝʯʥʳʝ ʛʠʨʦʩʢʦʧʳ. 

ɺ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʥʠ ʨʝʛʫʣʠʨʫʶʪʩʷ ʤʳʰʝʯʥʦʡ 

ʩʠʩʪʝʤʦʡ, ʪʦʛʜʘ ʢʘʢ ʠʭ ʧʩʠʭʦʤʝʭʘʥʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʜʠʩʪʘʥʮʠʦʥʥʦ. 

 

     ʈʠʩʫʥʦʢ 12: ʉʦʩʪʦʷʥʠʝ ʥʝʚʝʩʦʤʦʩʪʠ. ʘ) ʂʦʥʮʝʧʪʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ 

ʥʝʚʝʩʦʤʦʩʪʠ, ʢʦʛʜʘ ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ ʘʥʪʠʛʨʘʚʠʪʘʮʠʠ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʚ çʥʫʣʝʚʦʡ ʪʦʯʢʝè. ʙ) 

ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʮʝʩʩʠʠ ʵʣʝʤʝʥʪʦʚ ʪʝʣʘ ʚ ʜʚʠʞʝʥʠʠ ʚʦ   ʤʥʦʞʝʩʪʚʘʭ  ʠʟʤʝʨʝʥʠʡ. 

 

ɽʩʣʠ ʤʳ ʭʦʪʠʤ ʠʟʫʯʠʪʴ ʜʚʠʞʝʥʠʝ ʙʝʟ ʚʦʟʜʝʡʩʪʚʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ, ʤʳ ʤʦʞʝʤ 

ʦʙʨʘʪʠʪʴʩʷ ʢ ʧʨʠʤʝʨʫ ʜʚʠʞʝʥʠʷ ʚ ʦʪʢʨʳʪʦʤ ʢʦʩʤʦʩʝ, ʚ ʩʦʩʪʦʷʥʠʠ ʥʝʚʝʩʦʤʦʩʪʠ. 

ɺ ʥʫʣʝʚʦʡ ʪʦʯʢʝ ʛʨʘʚʠʪʘʮʠʠ, ʢʦʛʜʘ ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ ʘʥʪʠʛʨʘʚʠʪʘʮʠʠ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ, 

ʤʳ ʥʘʙʣʶʜʘʝʤ ʷʚʣʝʥʠʝ ʥʝʚʝʩʦʤʦʩʪʠ (ʨʠʩʫʥʦʢ 12.a). ɸʩʪʨʦʥʘʚʪ ʜʚʠʞʝʪʩʷ, ʫʧʨʘʚʣʷʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʚʨʘʱʝʥʠʝʤ ʣʦʢʘʣʴʥʳʭ ʛʨʫʧʧ ʜʚʠʞʝʥʠʡ ʠ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɺʥʫʪʨʝʥʥʷʷ 

ʵʥʝʨʛʠʷ ʩʦʟʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤʠ ʪʦʣʯʢʘʤʠ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʨʘʱʘʪʝʣʴʥʳʭ ʠ 

ʧʦʩʪʫʧʘʪʝʣʴʥʳʭ ʩʠʣ (ʨʠʩʫʥʦʢ 12.b). 

ɼʚʠʞʝʥʠʝ ʯʝʣʦʚʝʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʮʝʩʩʠʝʡ ʠ ʥʫʪʘʮʠʝʡ, ʜʘʞʝ ʚʦ ʚʨʝʤʷ ʭʦʜʴʙʳ. 

ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʤʘʢʨʦ ʠ ʤʠʢʨʦ ʜʚʠʞʝʥʠʷʤ ʠ ʢ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʪʝʣʘʤ, ʠ ʢ ʩʘʤʳʤ ʤʘʣʝʥʴʢʠʤ 

ʠʭ ʢʦʤʧʦʥʝʥʪʘʤ. 

ʂʦʥʪʨʦʣʴ ʥʘʜ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʚʨʘʱʝʥʠʝʤ ʩʚʷʟʘʥ ʩ ʤʛʥʦʚʝʥʥʳʤ ʢʦʥʪʨʦʣʝʤ ʥʘʜ 

ʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ. ɽʩʣʠ ʤʳ ʩʨʘʚʥʠʤ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʤʣʘʜʝʥʮʘ ʩ ʚʦʟʨʘʩʪʦʤ 

ʩʫʙʲʝʢʪʦʚ, ʤʳ ʫʚʠʜʠʤ ʟʘʤʝʜʣʝʥʠʝ ʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʫ ʩʫʙʲʝʢʪʦʚ ʩʪʘʨʝʥʠʷ. 
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ʄʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʪʘʨʝʥʠʝ ʢʘʢ ʧʦʪʝʨʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʩʧʠʥʦʚʳʤʠ 

ʩʦʩʪʦʷʥʠʷʤʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨ.  

ɺʳʰʝʫʧʦʤʷʥʫʪʳʡ ʧʦʜʭʦʜ ʧʦʤʦʛʘʝʪ ʥʘʤ ʠʩʢʘʪʴ ʠʩʪʦʯʥʠʢʠ ʩʣʦʞʥʳʭ ʜʚʠʛʘʪʝʣʴʥʳʭ 

ʨʘʩʩʪʨʦʡʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʨʝʤʦʨʦʤ, ʠ ʠʟʫʯʘʪʴ ʥʘʨʫʰʝʥʥʳʝ ʥʝʨʚʥʳʝ ʧʫʪʠ ʠʣʠ ʦʧʫʭʦʣʠ 

ʚʦʢʨʫʛ ʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ. 

ʆʙʩʫʞʜʝʥʠʝ ʪʨʝʭ ʫʨʦʚʥʝʡ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ ʩʣʝʜʫʶʱʝʤʫ ʫʨʦʚʥʶ ʘʥʘʣʠʟʘ ʢʘʢ ʦʨʛʘʥʠʟʦʚʘʥʳ ʠʭ ʩʠʩʪʝʤ r

ʫʧʨʘʚʣʝʥʠʷ. 

ɼʠʩʢʫʩʩʠʠ ʧʦ ʧʩʠʭʦʤʝʭʘʥʠʢʝ 

ɹʠʦʤʝʭʘʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʫʧʨʘʚʣʷʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ 

ʫʨʦʚʥʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʩʠʭʦʤʝʭʘʥʠʢʦʡ. ʇʩʠʭʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʬʘʟʦʚʳʡ ʧʦʨʪʨʝʪ ʚ ʬʘʟʦʚʳʭ ʩʦʩʪʦʷʥʠʷʭ. ʊʦʛʜʘ ʥʘʰʠ ʫʨʦʚʥʠ ʩʪʘʥʦʚʷʪʩʷ 

ʩʦʧʦʩʪʘʚʠʤʳʤʠ ʩ ʬʘʟʦʚʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʬʘʟʦʚʳʡ ʧʦʨʪʨʝʪ ʬʘʟʦʚʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʝʜʠʥʦʡ ʧʩʠʭʦʙʠʦʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʩʠʩʪʝʤʳ ʪʝʣʦ-ʨʘʟʫʤ. 

ʊʘʙʣʠʮʘ 2: ʇʩʠʭʦʤʝʭʘʥʠʢʘ: ʫʨʦʚʥʠ ʠ ʠʭ ʬʫʥʢʮʠʠ. 

 ʅʘʫʯʥʳʡ ʨʘʟʜʝʣ  ʋʨʦʚʥʠ ʌʫʥʢʮʠʠ  

II  ʇʩʠʭʦʤʝʭʘʥʠʢʘ 4 ʉʠʩʪʝʤʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ (ʄʦʪʦʨʥʘʷ ʢʦʨʘ) 

ʋʧʨʘʚʣʝʥʠʝ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʧʣʘʥʘʤʠ 

ʯʝʨʝʟ ʀʩʧʦʣʥʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ 

ʄʦʪʦʨʥʦʡ ʂʦʨʳ 

5 ʀʥʬʦ-ʩʝʥʩʦʨʥʘʷ  ʉʙʦʨ ʠ ʘʥʘʣʠʟ  ʤʥʦʞʝʩʪʚʘ 

ʯʫʚʩʪʚʝʥʥʳʭ ʦʱʫʱʝʥʠʡ  

6 ʄʘʩʪʝʨ ʉʪʨʘʪʝʛʠʠ  ʇʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʘʥʘʣʠʟ ʚʳʙʦʨʘ, 

ʨʘʟʚʠʪʠʝ ʩʠʣʳ ʚʦʣʠ ʠ ʨʘʟʚʠʪʠʝ 

ʯʫʚʩʪʚ çʗè ʠ çʉʘʤè 

7 ʇʦʜʩʦʟʥʘʥʠʝ ɺʦʩʧʨʠʷʪʠʝ ʪʦʥʢʠʭ ʦʱʫʱʝʥʠʡ 

ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ ʤʠʨʦʚ: 

ʵʥʝʨʛʠʠ, ʠʥʬʦʨʤʘʮʠʠ;  

ʠʥʪʫʠʪʠʚʥʦʝ ʚʦʩʧʨʠʷʪʠʝ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʟʘʢʦʥʦʚ. 

 

8 ɺʨʝʤʷ  ɺʨʝʤʷ - ɾʠʚʘʷ  ʄʘʪʝʨʠʠ 

ɺʨʝʤʝʥʠ 

ʐ ʄʝʭʘʥʠʢʘ ɺʨʝʤʝʥʠ ʈʝʘʣʴʥʦʩʪʴ ʢʘʢ ʨʝʟʦʥʘʥʩ ʞʠʚʦʡ 

ʤʘʪʝʨʠʠ ʚʨʝʤʝʥʠ ʠ ʧʦʣʷ 

ɺʨʝʤʝʥʠ 
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ʄʳ ʚʳʜʝʣʠʣʠ 5 ʫʨʦʚʥʝʡ: 4. ʀʩʧʦʣʥʠʪʝʣʴʥʳʡ, 5. ʉʝʥʩʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, 6. ʄʘʩʪʝʨ 

ʉʪʨʘʪʝʛʠʠ, 7. ʇʦʜʩʦʟʥʘʥʠʝ ʠ 8. ɺʨʝʤʷ.  (ɺʳʰʝʫʢʘʟʘʥʥʘʷ ʥʫʤʝʨʘʮʠʷ ʙʳʣʘ ʧʨʦʜʦʣʞʝʥʘ). 

ʋʨʦʚʥʠ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠʝʨʘʨʭʠʠ ʙʳʣʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʦʤ 

ʧʨʠʯʠʥʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʚʳʞʠʚʘʥʠʝ ʞʠʚʦʡ ʩʠʩʪʝʤʳ. 

 

ʋʨʦʚʝʥʴ 4: ʀʩʧʦʣʥʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ: ʄʦʪʦʨʥʘʷ ʢʦʨʘ 

       ʄʦʪʦʨʥʘʷ ʢʦʨʘ - ʵʪʦ ʦʙʣʘʩʪʴ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʢʦʪʦʨʘʷ ʫʯʘʩʪʚʫʝʪ ʚ ʢʦʥʪʨʦʣʝ ʠ 

ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʠʟʚʦʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠʟʤʝʨʝʥʠʷʭ. 

ʄʦʪʦʨʥʦʡ ʢʦʨʦʡ ʩʯʠʪʘʝʪʩʷ ʦʙʣʘʩʪʴ ʚ ʣʦʙʥʦʡ ʜʦʣʠ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʟʘʜʥʝʡ ʯʘʩʪʠ  

ʧʨʝʮʝʥʪʨʘʣʴʥʦʡ ʠʟʚʠʣʠʥʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʮʝʥʪʨʘʣʴʥʦʡ ʙʦʨʦʟʜʢʦʡ. ʆʥʘ ʦʪʥʦʩʠʪʩʷ 

ʢ ʧʦʣʶ 4 ʧʦ ɹʨʦʜʤʘʥʫ. ʄʦʪʦʨʥʘ ̫ʢʦʨʘ, M1, ʠʥʦʛʜʘ ʝʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʘʢ çʤʘʣʝʥʴʢʦʛʦ 

ʯʝʣʦʚʝʢʘè, ʪʦ ʝʩʪʴ ʛʦʤʫʥʢʫʣʘ. ʉʤʦʪʨʠʪʝ ʨʠʩʫʥʦʢ 13. ʀʟʚʠʣʠʥʳ ʚ ʢʦʨʝ ʚʳʩʪʨʦʝʥʳ ʪʘʢ ʞʝ, 

ʢʘʢ ʦʙʣʘʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ ʠ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

            

     ʈʠʩʫʥʦʢ 13: (ʘ) ʆʙʣʘʩʪʠ ʤʦʪʦʨʥʦʡ ʢʦʨʳ, ʥʘʨʠʩʦʚʘʥʥʳʝ ʚ ʚʠʜʝ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʠ 

ʩʦʧʦʩʪʘʚʣʝʥʥʳʝ ʩ ʦʙʣʘʩʪʷʤʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ. (Wiki-ʠʟʦʙʨʘʞʝʥʠʝ ɻʝʥʨʠ ɺʘʥʜʘʡʢʝ ʂʘʨʪʝʨʘ), 

(ʙ) ɽʱʝ ʦʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʪʝʣʘ ʥʘ ʤʦʪʦʨʥʦʡ ʢʦʨʝ. ʃʠʮʦ ʠ ʨʫʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʘʪʝʨʘʣʴʥʦ, ʘ 

ʥʦʛʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʜʠʘʣʴʥʦ, ʩ ʢʦʨʪʠʢʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʜʠʩʪʘʣʴʥʳʭ ʥʦʛ, ʛʨʘʥʠʯʘʱʠʭ ʩ 

ʮʝʥʪʨʘʣʴʥʦʡ ʙʦʨʦʟʜʢʦʡ. 
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ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʵʪʦʡ ʦʙʣʘʩʪʠ ʤʦʪʦʨʥʦʡ ʢʦʨʳ ʚ ʚʠʜʝ ʛʦʤʫʥʢʫʣʘ ʩʚʷʟʘʥʦ ʩ ʨʝʛʫʣʷʮʠʝʡ  

ʤʦʪʦʨʥʳʭ ʠ ʩʝʥʩʦʨʥʳʭ ʬʫʥʢʮʠʡ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʪʝʣʘ.  

ʅʦʛʠ ʦʪʥʦʩʷʪʩʷ ʢ ʢʦʥʪʘʢʪʘʤ ʩ ʟʝʤʣʝʡ ʠ ʛʨʘʚʠʪʘʮʠʠ. ʆʙʣʘʩʪʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

çʩʪʫʧʥʷʤè, ʥʘʭʦʜʷʪʩʷ ʚ ʩʨʝʜʥʠʭ ʦʙʣʘʩʪʷʭ ʧʦʣʷ 4 ʧʦ ɹʨʦʜʤʘʥʫ. ʆʙʣʘʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʢʦʣʝʥʷʤʠ ʠ ʙʝʜʨʘʤʠ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʚʨʘʱʝʥʠʝ, ʧʨʝʮʝʩʩʠʶ ʠ ʚʦʣʥʦʚʳʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

(ʥʫʪʘʮʠʶ), ʥʘʭʦʜʷʪʩʷ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʤʝʜʠʘʣʴʥʦʛʦ ʠ ʣʘʪʝʨʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. 

ʆʙʣʘʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʫʢʘʤʠ ʠ ʧʘʣʴʮʘʤʠ, ʪʘʢʞʝ ʩʚʷʟʘʥʳ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ 

ʚʨʘʱʘʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʣʘʪʝʨʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ. ʂʦʥʪʨʦʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʧʠʨʘʤʠʜʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ 

ʚ ʦʙʨʘʙʦʪʢʝ ʠ ʧʝʨʝʜʘʯʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʛʥʘʣʦʚ. 

ɹʠʦʤʝʭʘʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʘʤʠ ʄɼ  

(ʨʠʩ. 12), ʜʦʣʞʥʘ ʠʤʝʪʴ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʩ ʧʘʨʘʣʣʝʣʷʤʠ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʪʦʥʢʠʭ  

ʥʝʡʨʦʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʩʧʨʠʷʪʠʝʤ ʨʝʘʣʴʥʦʩʪʠ. ʆʥʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʥʝʡʨʦʥʥʳʝ 

ʩʪʨʫʢʪʫʨʳ (ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ, ʚʝʨʪʠʢʘʣʴʥʳʝ ʠ ʪ. ʜ.). ʉ ʧʝʨʝʤʝʥʥʳʤʠ ʩʧʠʥʦʚʳʤʠ ʬʘʟʘʤʠ ʠ 

ʦʙʲʝʜʠʥʝʥʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʮʝʥʪʨʘʤʠ. ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʩʠʛʥʘʣʳ ʦʪ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʦʪ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ ʛʨʫʧʧ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʙʣʘʩʪʠ ʤʦʟʛʘ, ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʦʙʲʝʜʠʥʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʮʝʥʪʨʳ.  

 

 ʈʠʩʫʥʦʢ 14: ʇʨʠʥʮʠʧʳ ʄɼ ʚ ʥʝʡʨʦʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʤʦʪʦʨʥʦʡ ʢʦʨʳ: ʩʚʷʟʠ ʧʠʨʘʤʠʜʘʣʴʥʳʭ 

ʥʝʡʨʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ. 


