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ʅ. ʈʘʡʭʘʥ., ɸ.ʆ. ʐʘʡʤʘʨʜʘʥ 

çˉ45 ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʙʽè ʂʄʄ, ʉʝʤʝʡ ץ. 

 ʳʣʳʤʠ ʞʝʪʝʢʰʽʣʝʨʽ ï ɽ.ɾ. ɸʩʳʣʙʘʝʚʘ., ɸ.ʊ. ɼʞʦʣʜʳʙʘʝʚʘנ

 

ɹɸʃפɸʈɸנɸʁ ɸנɸʐʓʅʓר ʕʂʆʃʆɻʀʗʃʓפ ʄɸרʓɿɼʓʃʓנʓʅ ɿɽʈʊʊɽʁ 

ʆʊʓʈʓʇ, ɹתʈʐɯɻɯʅɽʅ ʊױʅɹɸ ɼɸʁʓʅɼɸʋ ʊɽʍʅʆʃʆɻʀʗʉʓ 

 

ʊװʡʽʥʜʝʤʝ. ɹײʣ ʟʝʨʪʪʝʫ ʞײʤʳʩʳʥʜʘ ץʘʨʘסʘʡ ʘסʘʰʳʥʳש ʵʢʦʣʦʛʠʷʣʳץ ʤʘשʳʟʳʥ ʟʝʨʪʪʝʧ, 

ʪײʥʙʘ ʜʘʡʳʥʜʘʫ ʤʘץʩʘʪʳ ʢᴇʟʜʝʣʽʥʛʝʥ. ɼᴅʩʪװʨʣʽ ʤʝʜʠʮʠʥʘʜʘ ץʘʨʘסʘʡ ʙװʨʰʽʢʪʝʨʽʥʽש ʪײʥʙʘʩʳʥ 

ʩʫʳץץʘ, ʪײʤʘʫסʘ ʞᴅʥʝ ʞᴇʪʝʣʛʝ ץʘʨʩʳ ʧʦʦʮʝʩʪʝʨʛʝ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. פʘʨʘסʘʡ ʠʥʝʣʝʨʽ ʪװʨʣʽ 

ʙʘʢʪʝʨʠʷʣʘʨʜʳש ᴇʩʫʽʥ ʞᴅʥʝ ʜʘʤʫʳʥ ʪʝʞʝʡʪʽʥ ʬʠʪʦʮʠʥʠʪʪʝʨʜʽ ʰʳסʘʨʘʜʳ. ᴆʢʧʝ ʤʝʥ ʙʨʦʥʭʪʳ 

ʝʤʜʝʫʛʝ ʘʨʥʘʣסʘʥ ʪʘʙʠסʠ ʠʥʛʦʣʷʪʦʨ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ץʘʨʘסʘʡʣʳ ʦʨʤʘʥ, ʘʜʘʤʜʘʨסʘ ʪʳʥʳʩ ʘʣʫ 

ʞʦʣʜʘʨʳ ʤʝʥ ʞװʡʢʝ ʞװʡʝʩʽ ʘʫʨʫʣʘʨʳʥʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʂʽʣʪʪʽ ʩᴇʟʜʝʨ: ץʘʨʘסʘʡ ʘסʘʰʳ, ץʘʨʘסʘʡ ʙװʨʽ, ʪײʥʙʘ, ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʟʝʨʪʪʝʫ, ʦʨʛʘʥʦʣʝʧʪʠʢʘ. 

ᴆʟʝʢʪʽʣʽʛʽ. פʘʨʘסʘʡ (ʣʘʪ.P²nus) ï ץʘʨʘסʘʡ ʪץײʳʤʜʘʩʳʥʘ ʞʘʪʘʪʳʥ, ʤᴅשʛʽ ʞʘʩʳʣ, ץʳʣץʘʥ 

ʞʘʧʳʨʘץʪʳ ʘסʘʰ ʢʝʡʜʝ ʙײʪʘ. ɹʘʣץʘʨʘסʘʡ ï ץʘʨʘסʘʡ ʪץײʳʤʜʘʩʳʥʘ ʞʘʪʘʪʳʥ ץʳʣץʘʥ ʞʘʧʳʨʘץʪʳ ʙʠʽʢ 

ʘסʘʰ. ʊʫʳʩʳʥʜʘ 20-סʘ ʞʫʳץ ʪװʨʽ ʙʘʨ. ʆʥʳש ʽʰʽʥʜʝ ʝʫʨʦʧʘʣʳץ ʙʘʣץʘʨʘסʘʡ ʩʫʳץץʘ ʰʳʜʘʤʩʳʟ 

ʙʦʣʳʧ ʢʝʣʝʜʽ. ɸʣ, ʝʣʽʤʽʟʜʝ ï ɸʣʪʘʡʜʘ, ʊʘʨʙʘסʘʪʘʡ ʞᴅʥʝ ʉʘʫʳʨ ʪʘʫʣʘʨʳʥʜʘ ᴇʩʝʪʽʥ ʙʽʨ סʘʥʘ ʪװʨʽ ï 

ʉʽʙʽʨ ɹʘʣץʘʨʘסʘʡʳ ʙʘʨ. ʆʣʘʨ ʢᴇʢʪʝʤʛʽ װʩʽʢʢʝ, ץʳʩץʳ ʩʫʳץץʘ ᴇʪʝ ʪᴇʟʽʤʜʽ. ʆʥʳש ʙʠʽʢʪʽʛʽ 30 ʤ-ʜʝʡ, 

ʜʽשʽʥʽש ʜʠʘʤʝʪʨʽ 175 ʩʤ-ʛʝ ʞʝʪʝʜʽ [1, 3]. 

ɹʘʣץʘʨʘסʘʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʛʝ, ʩʘשʳʨʘʫײץʣʘץʪʘʨסʘ, ʚʠʨʫʩʪʘʨסʘ ץʘʪʳʩʪʳ ʞʦסʘʨʳ 

ʙʘʢʪʝʨʠʮʠʜʪʽʢ ʙʝʣʩʝʥʜʽʣʽʛʽ ʙʘʨ. ʀʤʤʫʥʜʳץ ʞװʡʝʥʽש ʙʘʡʣʘʥʳʩ ץʳʟʤʝʪʽʥ ץʘʣʳʧץʘ ʢʝʣʪʽʨʝʜʽ. 

ɹʘʣץʘʨʘסʘʡ ï ʘʫʨʫʭʘʥʘʣʘʨʜʳש, ʤʝʢʪʝʧʪʝʨʜʽש, ᴇʥʜʽʨʽʩʪʝʨʜʽש ʞᴅʥʝ ʪ.ʙ ʘʫʘʩʳʥ ʞʘץʩʘʨʪʫ װʰʽʥ 

ʤʘשʳʟʳ ʟʦʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴄʨ ʪװʨʣʽ ʢʣʠʤʘʪʪʳץ ʘʡʤʘץʪʘʨʜʘʥ ʢᴇʰʢʝʥ ʢʝʟʜʝʛʽ ʙʝʡʽʤʜʝʣʫʜʝ, 

ʜʝʩʠʥʭʨʦʥʦʟʜʘ, ʤʘʛʥʠʪʪʽʢ ʙײʟʳʣʳʩʪʘʨʜʘ, ʘʫʘ-ʨʘʡʳ ײץʙʳʣʳʩʪʘʨʳʥʳש ᴅʩʝʨʽʥʝ ײʰʳʨʘסʘʥ ʢʝʟʜʝ 

 .ʘ ʙʦʣʘʜʳ [2, 6]סʦʣʜʘʥʫץ

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʙʘʣץʘʨʘסʘʡ ʧʘʡʜʘʩʳ ʪʝʢ ʘʜʘʤסʘ סʘʥʘ ʝʤʝʩ, ʞʘʥʫʘʨ, ᴇʩʽʤʜʽʢʪʝʨʛʝ ʜʝ ʪʠʝʪʽʥʽʥ 

ʙʽʣʛʝʥ ʞᴇʥ. ʄʳʩʘʣʳ ʙʘʨʣʳסʳʤʳʟ ʙʽʣʝʪʽʥ ʪʠʽʥʜʝʨ װʰʽʥ ʙʘʣץʘʨʘסʘʡ ʞʘסשʘסʳ ʙʽʨʜʝʥ ʙʽʨ 

 ʳ ʧʘʡʜʘʣʳסʙʘʨʣʳ שʨʰʽʛʽ ï ʽʰʽʥʜʝʛʽʩʽʥʽװʘʡ ʙסʘʨʘץʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʘʣװʪ ץʦʨʝʢʪʝʥʝʪʽʥ ʘʟʳץ

ʙʦʣʳʧ ʢʝʣʝʪʽʥ, ʢʝʨʝʤʝʪ ᴇʥʽʤ. ɹװʨʰʽʢ ʽʰʽʥʜʝʛʽ ï ʙʘʣץʘʨʘסʘʡ ʞʘסשʘץʪʘʨʳ ʪʝʢ ʜᴅʤʜʽ סʘʥʘ ʙʦʣʘ 

 .ʩʝʜʽ [4, 5]װʪ ʧʝʥ ʝʪʪʝʥ ʜʝ ʘʩʳʧ ʪװʳʥʘʥ ʩסʦʡʤʘʡ, ʥᴅʨʣʽʣʽʛʽ ʞʘץ

 ʨʰʽʛʽʥʝʥ, ʰʘʡʳʨʳ ʤʝʥ ʵʬʠʨ ʤʘʡʳʥʘʥ ᴅʨװʳʥʘʥ, ʙסʘʥ ʞʘʧʳʨʘץʳʣץ ,ʳʥʘʥסʪʘײʘʡʜʳʥ ʙסʘʨʘפ

ʪװʨʣʽ ʜᴅʨʽ ï ʜᴅʨʤʝʢʪʝʨ, ᴇʪʝ ʤʘשʳʟʜʳ ʜᴅʨʽʣʽʢ ᴇʥʽʤʜʝʨ ʜʘʡʳʥʜʘʣʘʜʳ. פʘʨʘסʘʡʜʳʥ ʙʘʩץʘ ʘסʘʰʪʘʨʜʘʥ 

ʝʨʝʢʰʝʣʽʛʽʥ ʘʪʘʧ ᴇʪʝʪʽʥ ʙʦʣʩʘץ: 

 ;ʰʢʽʨ ʙʦʣʫʳװ ʠʥʝ ʪᴅʨʽʟʜʝʩ שʪʘʨʳʥʳץʘʥ ʞʘʧʳʨʘץʳʣץ -

- ᴇʟʝʛʽʥʜʝ ʰʘʡʳʨ, ʘʩʢʦʨʙʠʥ ץʳʰץʳʣʳ ʤʝʥ ʵʬʠʨ ʤʘʡʳʥʳש ʙʦʣʫʳ; 

- ʟʠʷʥʜʳ ʙʘʢʪʝʨʠʷʣʘʨʜʳ ʞʦʷʪʳʥ ʝʨʝʢʰʝ ʟʘʪ ï ʬʠʪʦʮʠʥʠʜʪʽש ʙᴇʣʽʥʫʽ; 

- ʙײʪʘסʳ, ʙװʨʰʽʛʽ, ץʳʣץʘʥ ʞʘʧʳʨʘסʳ ʤʝʥ ᴇʟʝʛʽʥʜʝʛʽ ʟʘʪʪʘʨʜʘʥ ʜᴅʨʽ ï ʜᴅʨʤʝʢʪʝʨʜʽש ʘʣʳʥʫ [7]. 

ɹʽʟʜʽש ʘʪʘ-ʙʘʙʘʣʘʨʳʤʳʟ ʢᴇʧʪʝʛʝʥ סʘʩʳʨʣʘʨ ʙײʨʳʥ ץʘʨʘסʘʡ ʙװʨʰʽʢʪʝʨʽ ʘʨץʳʣʳ ʝʤʜʝʣʜʽ. 

ɹװʛʽʥʛʽ ʢװʥʽ ץʘʨʘסʘʡ ʙװʨʰʽʛʽʥ ʧʘʡʜʘʣʘʥʫ ᴇʟʝʢʪʽʣʽʛʽʥ ʞʦסʘʣʪʧʘʜʳ. ʆʣʘʨ ʬʘʨʤʘʢʦʣʦʛʠʷʜʘ 

ʧʘʡʜʘʣʘʥʳʣʘʜʳ: ʦʣʘʨ ʜʠʫʨʝʪʠʢʪʝʨʜʽ, ʩʳסʳʥʜʳʣʘʨʜʳ ʞᴅʥʝ ʜʝʟʠʥʬʝʢʮʠʷסʘ ʘʨʥʘʣסʘʥ ʘʣʳʤʜʘʨʜʳ 

https://kk.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D1%8B%D0%BD_%D1%82%D1%96%D0%BB%D1%96
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ʜʘʡʳʥʜʘʡʜʳ. ʆʩʳ ʩʝʙʝʧʪʝʥ ʜʝ ץʘʨʘסʘʡ ʙװʨʰʽʛʽʥʝʥ ʜᴅʨʽʣʽʢ ʤʘץʩʘʪʪʘ ʪײʥʙʘ ʜʘʡʳʥʜʘʧ, ʞᴇʪʝʣ, ʪײʤʘʫ 

ʞᴅʥʝ ʙʘʩץʘʜʘ ʘʫʨʫ ʪװʨʣʝʨʽʥʝ ץʦʣʘʜʘʥʫ ʟʝʨʪʪʝʫʜʽʥ ᴇʟʝʢʪʽʣʽʛʽ ʙʦʣʤʘץ. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ʤʘץʩʘʪʳ. ᴆʟʽʤʽʟʜʽש ʐʳסʳʩ פʘʟʘץʩʪʘʥ ᴇʣʢʝʩʽʥʽש ʙʘʡʣʳסʳ ï 

ʙʘʣץʘʨʘסʘʡ ʘסʘʰʳʥʳש ʧʘʡʜʘʩʳ ʟʦʨ ʝʢʝʥʽʥ ʪװʩʽʥʜʽʨʫ. פʘʨʘסʘʡ ʘסʘʰʳʥʳש ʵʢʦʣʦʛʠʷʣʳץ ʤʘשʳʟʳ ʤʝʥ 

ʝʤʜʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʟʝʨʪʪʝʡ ʦʪʳʨʳʧ, פʘʪʦʥץʘʨʘסʘʡ, ɸץʩʫ ʞʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʙװʨʰʽʢʪʝʥ ʪײʥʙʘ 

ʜʘʡʳʥʜʘʫ. ɸʣסʘ ץʦʡסʘʥ ʤʘץʩʘʪʪʘʨסʘ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ץʘʨʘסʘʡ ʙװʨʰʽʛʽʥʝʥ ʪײʥʙʘ ʜʘʡʳʥʜʘʫʜʘ 

ʘʣʜʳʤʳʟסʘ ʙʽʨʥʝʰʝ ʤʽʥʜʝʪʪʝʨ ץʦʡʜʳץ: 

 ʩʫץʘʡ ʘʫʜʘʥʳ ɸסʘʨʘץʨʘʤʳ; 3. ʂʘʪʦʥײץ ץʭʠʤʠʷʣʳ שʨʰʽʢʪʽװʘʰʳʥ ʟʝʨʪʪʝʫ; 2. ɹסʘʡ ʘסʘʨʘפ .1

ʘʫʳʣʳʥʘʥ ʘʣʳʥסʘʥ ʙʘʣץʘʨʘסʘʡ ʙװʨʰʽʛʽʥʝʥ ʪײʥʙʘ ʜʘʡʳʥʜʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳ. 

ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨ. פʘʨʘסʘʡ ʙװʨʰʽʛʽʥʽש ʜᴅʥʽ, ʩʧʨʠʪ, ץʳʟʳʣ ץʳʣʰʘץ, ʭʠʤʠʷʣʳץ 

ʩʪʘʢʘʥ, ʮʠʣʠʥʜʨ, ʤʝʥʟʫʨʢʘ.  

ʅᴅʪʠʞʝʣʝʨ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʘʣץʳʣʘʫ.  ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʘ ʙʘʣץʘʨʘסʘʡʜʳʥ ʙװʨʰʽʢʪʝʨʽʥʽש 

ʜᴅʥʽ ʘʣʳʥʜʳ. ɹװʨʰʽʢ ʭʦʰ, ʰʘʡʳʨ ʠʽʩʽ ʙʘʨ ʩʘʙʘץʪʘסʳ ʰʘʡʳʨʣʳ ʪʘʨʘʟʳʣʘʨʤʝʥ ץʘʧʪʘʣסʘʥ, 

ʪʳʨʥʘץʧʝʥ, ײץʨסʘץ, ʞʘʙʳʣסʘʥ, ʦʨʪʘʣʳץʪʘ (ʪᴅʞʽ) ʦʨʥʘʣʘʩץʘʥ ʙײʪʘʥʳש ʘʡʥʘʣʘʩʳʥʜʘסʳ ʝʢʽ-װʰ 

ʩʘʥʪʠʤʝʪʨʣʽ ץʘʰʫʳʥʘʥ ʪײʨʘʜʳ. ʉʳʨʪץʳ ץʘʨʘסʘʡ ʙᴇʛʝʪʽ ץʳʟסʳʣʪ ʪװʩʪʽ, װʟʽʣʽʩʪʝʛʽ ʞʘʩʳʣ-ץʦשʳʨ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʘʨʘסʘʡ ʙװʨʰʽʢʪʝʨʽ ᴇʟʜʝʨʽʥʽש ʢʝʨʝʤʝʪ ʢʦʤʧʦʟʠʮʠʷʩʳʥʘ ʦʣʘʨʜʳש ʝʤʜʽʢ ʢװʰʽʥʝ 

ʠʝ. ʆʣʘʨ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳ װʰʽʥ ץʘʞʝʪʪʽ ʟʘʪʪʘʨʜʘʥ ʪײʨʘʜʳ: ʘʩʢʦʨʙʠʥ ϨʳʰϨʳʣʳ, ʨʫʪʠʥ ʇʨʦʪʝʠʥ 

ʩʠʥʪʝʟʽʥʝ ץʘʪʳʩʘʪʳʥ ʂ ʜᴅʨʫʤʝʥʽ ʞᴅʥʝ ʞʘʩʫʰʘ ʙᴇʣʽʥʫʽʥʝ ץʘʪʳʩʘʪʳʥ ʞᴅʥʝ ʘʥʝʤʠʷʤʝʥ ʢװʨʝʩʝʪʽʥ 

ɺ12 ʜᴅʨʫʤʝʥʽ. ʆʥʜʘ ץʘʨʘסʘʡ ʙװʨʰʽʢʪʝʨʽʥʜʝ (ʵʬʠʨ ʤʘʡʳ, ʤʠʥʝʨʘʣʜʳ ʪײʟʜʘʨ, ʬʠʪʦʥʮʠʜʪʝʨ, 

ʤʦʥʦʪʝʨʧʝʥʜʽ ʢᴇʤʽʨʩʫʣʘʨ, ʦʣʝʠʥ ץʳʰץʳʣʳ, ʢʨʘʭʤʘʣ, ʣʠʧʠʜʪʝʨ, ʢʘʨʦʪʠʥ ʢʝʟʜʝʩʝʜʽ [8.9]. 

ɾʦסʘʨʳʜʘסʳ ʙʘʣץʘʨʘץʘʡ ʙװʨʰʽʛʽʥʽש ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʪײʥʙʘ ʜʘʡʳʥʜʘʣʜʳ. ʊײʥʙʘ 

ʜʘʡʳʥʜʘʫסʘ ʘʨʘץ, ʙʘʣץʘʨʘסʘʡ ʙװʨʽʥʽש ʜᴅʥʽ ʞᴅʥʝ ץʳʟʳʣ ץʳʣʰʘץ ʪʘʤʳʨʳ ץʦʣʜʘʥʳʣʜʳ.   

 

ʂʝʩʪʝ 1 ï ɹʘʣץʘʨʘסʘʡʜʘʥ ʜʘʡʳʥʜʘʣסʘʥ ʪײʥʙʘʥʳש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʽ 

 

ʊײʥʙʘ פʘʪʳʥʘʩʳ ʊװʩʽ ʀʽʩʽ ɼᴅʤʽ ʂʦʥʩʠʩʪʝʥʮʠʷʩʳ 

ɿʝʨʪʪʝʫ 1 50:50 ץʘשʳץ ʪװʩ 
ᴇʪʢʽʨ ʠʽʩʪʽ, 

ʞײʤʩʘץ 

ʞʘסʳʤʜʳ 

ʙʘʣץʘʨʘסʘʡ ʜᴅʤʜʝʩ 
ʩײʡʳץ 

ɿʝʨʪʪʝʫ 2 70:30 ץʦʶ ץʦשʳʨ ᴇʪʢʽʨ ʠʽʩʪʽ 
ᴇʪʢʽʨ, ʙʘʣץʘʨʘסʘʡ 

ʜᴅʤʽ ʩʝʟʽʣʝʜʽ 
ʩײʡʳץ 

ɿʝʨʪʪʝʫ 3 80:20 
ᴅʣʩʽʥ 

 ʳʨשʦץ
ᴇʪʢʽʨ ʠʽʩʪʽ 

ᴇʪʢʽʨ, ʙʘʣץʘʨʘסʘʡ 

ʜᴅʤʽ ʘʟ ʤᴇʣʰʝʨʜʝ 

ʩʝʟʽʣʝʜʽ 

ʩײʡʳץ 

 

ʂʝʩʪʝ 1 ʤᴅʣʽʤʝʪʪʝʨʛʝ ʩװʡʝʥʝʪʽʥ ʙʦʣʩʘץ, ʙʽʨʥʽʰʽ ʟʝʨʪʝʫʜʝʛʽ ʪײʥʙʘ ץʘשʳץ ʪװʩʪʽ, ʠʽʩʽ ʞײʤʩʘץ 

ʞᴅʥʝ ʜᴅʤʽ ʞʘסʳʤʜʳ ʙʦʣʜʳ. ʗסʥʠ, ʙʘʣץʘʨʘסʘʡ ʜᴅʥʽ ʞᴅʥʝ ץʳʟʳʣ ץʳʣʰʘץ ʪʘʤʳʨʳʥʘʥ ʘʣʳʥסʘʥ 

ʪײʥʙʘʤʳʟ ʦʨʛʘʥʦʣʝʧʪʠʢʘʩʳ ʞʘסʳʥʘʥ ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʽ ʢᴇʨʩʝʪʪʽ. 

 ʥʙʘʣʘʨʜʳ ᴅʨײʘʥ ʪסʘʰʳʥʘʥ ʞʘʩʘʣסʘʡ ʘסʘʨʘץ ʤʝʜʠʮʠʥʘʩʳʥʜʘ ץʦʨʳʪʳʥʜʳ. ɾʘʣʧʳ ʭʘʣʳפ

ʪװʨʣʽ ʘʫʨʫʣʘʨʜʳ ʝʤʜʝʫʜʝ ץʦʣʜʘʥʘʪʳʥʳ ʙʝʣʛʽʣʽ. ʂװʰʪʽ ʪʘʙʠסʠ ʘʥʪʠʙʠʦʪʠʢ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʳʣʘʜʳ: 

ᴅʣʩʽʟ ʠʤʤʫʥʠʪʝʪʽ ʙʘʨ, ʩʫʳץ, ʙʨʦʥʭʠʪ, ʞᴇʪʝʣ, ʙʨʦʥʭ ʜʝʤʽʢʧʝʩʽ, ʢᴇʢʞᴇʪʝʣ, ᴇʢʧʝ ʵʤʬʠʟʝʤʘʩʳ, 

ʪʫʙʝʨʢʫʣʝʟ, ʪײʤʘʫ, ʪʘʤʘץ ʘʫʨʫʳ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ.  

 ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ʙʘʨʳʩʳʥʜʘ ʙʘʣץʘʨʘסʘʡ ï ʘסʘʰ ʨʝʪʽʥʜʝ ʜʝ, ʞʘʥסʘץ ʨʝʪʽʥʜʝ ʜʝ 

ʩʘʨץʳʣʤʘʩ ʰʠʧʘ ʢᴇʟʽ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʫ ʤʘץʩʘʪʳʥʜʘ ʢᴇʧʪʝʛʝʥ ʽʟʜʝʥʽʩ-ʪʘʣʜʘʫ ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʜʽ. 

ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ ץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʙײʨʳʥʜʘ ʙʘʨʣʳסʳ ʙʽʣʝ ʙʝʨʤʝʛʝʥ ʤʦʣ ʘץʧʘʨʘʪʪʘʨסʘ ץʦʣ 

ʞʝʪʢʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ ʢʝʟʽʥʜʝʛʽ ץʦʡʳʣסʘʥ ʙʘʨʣʳץ ʤʘץʩʘʪʪʘʨ ʤʝʥ ʤʽʥʜʝʪʪʝʨ ʜᴅʣʝʣʜʝʥʜʽ. ʆʩʳסʘʥ ʦʨʘʡ 

ᴇʟʽʤʽʟʜʽש ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ʢʝש ʪʘʨʘʣסʘʥ ʙʘʣץʘʨʘʡ ʞʘʡʣʳ ʞʘשʘ ʠʜʝʷʣʘʨ ʪʫʳʥʜʘʜʳ.  
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ɸ.ɸ. ɸʩʳʣʭʘʥ 

ɸʙʘʡ ʦʙʣʳʩʳ, ʄʘץʘʥʰʳ ʘʫʜʘʥʳ, פʘʙʘʥʙʘʡ ʘʫʳʣʳ 

çɹ.ʄʘʡʣʠʥ ʘʪʳʥʜʘסʳ ʦʨʪʘ ʤʝʢʪʝʧ-ʙʘץʰʘʩʳè ʂʄʄ 

 ʘʣʽʤʽסײʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ ï ɻ.ɽ. ʄʳʥʢʘʤʳʨʦʚʘ., ʭʠʤʠʷ ʧᴅʥʽ ʤנ

 

ʊɸɹʀנʀ ɸʐʓʊפʓ 

 

ɸʰʳʪץʳ ï ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨסʘ ʙʘʡ, ʩײʡʳץ, ʞʘʨʪʳʣʘʡ ʩײʡʳץ ʦʨʪʘʜʘ ᴇʤʽʨ ʩװʨʝʪʽʥ 

ʙʽʨʞʘʩʫʰʘʣʳ ʩʘשʳʨʘʫײץʣʘץʪʘʨ ʪʦʙʳ. ɸʣʢʦʛʦʣʴ ʰʳסʘʨʫ ʘʨץʳʣʳ ʘʰʳʪʫ ʧʨʦʮʝʩʽʥ ʪʫʜʳʨʘʜʳ. 

ɹʘʨʣʳץ ʘʰʳʪץʳ ʩʘשʳʨʘʫײץʣʘץʪʘʨʳʥʳש ʝʨʝʢʰʝʣʽʛʽ: ʢᴇʙʝʶ ʞʳʣʜʘʤʜʳסʳ, ʦʣʘʨ ʚʝʛʝʪʘʪʠʚʪʽ ʞʦʣʤʝʥ 

ʢᴇʙʝʡʝʜʽ. ᴄʣʝʤʜʝ ʘʰʳʪץʳʥʳש ʢᴇʧʪʝʛʝʥ ʪװʨʣʝʨʽ ʙʘʨ. ʊʘסʘʤ ᴇʥʜʽʨʽʩʽʥʜʝ 4-ʪװʨʽ ץʦʣʜʘʥʳʣʘʜʳ: ʩʳʨʘ, 

ʥʘʫʙʘʡʭʘʥʘ, ʩװʪ ʞᴅʥʝ ʰʘʨʘʧ ʘʰʳʪץʳʩʳ. פʦʣʜʘʥʳʣʫʳ: ʩʳʨʘ ץʘʡʥʘʪʫʜʘ, ʥʘʫʙʘʡʭʘʥʘʜʘ, ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳʥʜʘ, ʤʝʜʠʮʠʥʘʜʘ. פʘʥʜʘʡ ʙʦʣʩʘ ʜʘ ʘʰʳʪץʳʥʳץ שʳʟʤʝʪʽ ʘʰʳʪʫ. ɾײʨʪ ץʦʣʜʘʥʳʧ 

ʞװʨʛʝʥ ײץʨסʘץ ʘʰʳʪץʳʥʳ ץʳʪʘʡʜʳʢʽ ʜʝʧ ʘʪʘʧ ʢʝʪʢʝʥ. ʉʝʙʝʙʽ, ʪʦץʳʨʘʫ ʞʳʣʜʘʨʳʥʜʘ, ʥʘʨʳץʪʘ ʢʝש 

ʪʘʨʘʣסʘʥ ץʳʪʘʡʜʳש ʪװʡʽʨʰʽʢʪʝʣʛʝʥ ײץʨסʘץ ʘʰʳʪץʳʩʳ ץʦʣʜʘʥʳʩץʘ ʝʥʜʽ. ɹײʣ ʘʰʳʪץʳ ï 

ʙʽʨʞʘʩʫʰʘʣʳ ʤʠʢʨʦʘסʟʘ. ɸʰʳʪץʳʥʳש ʙײʣ ʪװʨʽ ʩʫסʘ ʩʘʣסʘʥʜʘ ʤʠʣʣʠʦʥʜʘסʘʥ ʪװʡʽʨʰʽʢʪʝʨʛʝ 

ʘʡʥʘʣʳʧ, ץʘʤʳʨʜʳ ʪʝʟ ʘʰʳʪʘʜʳ. ʉʘץʪʘʣʫ ʤʝʨʟʽʤʽ ï 2 ʞʳʣ. ײפʨʘʤʳʥʜʘ ʘץʫʳʟ ʤᴇʣʰʝʨʽ ʢᴇʧ 

ʙʦʣסʘʥʜʳץʪʘʥ, ʤײʥʜʘʡ ʘʰʳʪץʳʜʘʥ ʘʜʘʤ ʪʝʟ ʪʦʣʳʩʳʧ ʢʝʪʝʜʽ. ɸʣʘʡʜʘ, ʘʰʳʪץʳʥʳש ʜᴅʣ ʦʩʳ ʪװʨʽ ᴅʣʽ 

ʜʝ ʩײʨʘʥʳʩץʘ ʠʝ. ʉʘʧʘʣʳ ʘʰʳʪץʳ ʪװʨʣʝʨʽʥ ʢᴇʙʽʥʝ ʢʦʥʜʠʪʝʨʣʽʢ ᴇʥʝʨʢᴅʩʽʧ ʠʝʣʝʨʽ ʘʣʘʜʳ. ɸʩץʘʟʘʥ, 

ʽʰʝʢ ʘʫʨʫʣʘʨʳʥʳש ʢᴇʧʰʽʣʽʛʽ ʘʰʳʪץʳʥʳש ʩʘʧʘʩʳʟ ʙʦʣʫʳʥʘʥ ʪʫʳʥʜʘʡʜʳ. ʉʘʪʳʧ ʘʣʳʧ ʞװʨʛʝʥ 

ʘʰʳʪץʳʤʳʟʜʳץ שʘʧʪʘʤʘʩʳʥʜʘ ʪײʨסʘʥ ʰʝʪ ʪʽʣʜʝʛʽ ʞʘʟʫʣʘʨסʘ ʤᴅʥ ʙʝʨʽʧ ʦץʳʧ ʞװʨʛʝʥʜʝʨ ʥʝʢʝʥ 

ʩʘʷץ. ɾʘʩʘʣʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ץʘʪʘש ʩʘץʪʘʣסʘʥ ʘʰʳʪץʳʥʳײץ שʨʘʤʳ ʜᴅʨʫʤʝʥʜʝʨʤʝʥ ʙʘʡʳʪʳʣסʘʥ 

ʙʦʣʫʳ ʪʠʽʩ.  

ʉʘʧʘʩʳʟ ʘʰʳʪץʳ ʘʩץʘʟʘʥ ʞװʡʝʩʽʥʽש ʤװʰʝʣʝʨʽʥ ʘʩʪʘʨʣʘʧ ʞʘʪץʘʥ ʰʳʨʳʰʪʳ ץʘʙʘʪʳʥʘ 

ʞʘʙʳʩʳʧ, ץʳʟʤʝʪʽʥʽש ʙײʟʫʳʣʫʳʥʘ ʞʦʣ ʘʰʘʜʳ. ɹʫʳʥʥʳש ʩʳʨץʳʨʘʫʳ, ʙʘʩʪʳש ʘʫʨʫʳ, ʙʘʫʳʨ-ᴇʪ 

ʞʦʣʜʘʨʳʥʳש ʟʘץʳʤʜʘʫʳʥʘ ᴅʢʝʣʽʧ ʩʦסʘʜʳ. ɹײʣ ʘʰʳʪץʳ ʥʘʥʳש ʞʠʽ ʪײʪʳʥʫ ʘסʟʘʜʘסʳ ʢʘʣʴʮʠʡʜʽ 

 ʤʢʽʥ. çɸʫʨʫ ʘʩʪʘʥ, ʜʘʫװʙʝʣʩʝʥʜʽʣʽʢʪʝʨʽ ʪᴇʤʝʥʜʝʫʽ ʜʝ ʤ שʤʠʜʳ ,ץʨʣʘʫ ʜʝʩʝʢ ʙʦʣʘʜʳ. ʇʩʠʭʠʢʘʣʳײ

 ʘʟʘʥ-ʽʰʝʢץʘʨʳʥʜʘʩʪʘʥè ʜʝʤʝʢʰʽ ʜᴅʣ ʦʩʳ ʩʝʙʝʧʪʝʨʜʝʥ ʩʪʘʪʠʩʪʠʢʘ ʙʦʡʳʥʰʘ,ᴇʢʽʥʽʰʢʝ ʦʨʘʡ, ʘʩץ

ʘʫʨʫʣʘʨʳ ʢᴇʙʝʶʜʝ. ʉʦʥʜʘ ʙʽʟʛʝ ñʘʩ ʘʪʘʩʳ-ʥʘʥʥʘʥò ʙʘʩ ʪʘʨʪʫ ʢʝʨʝʢ ʧʝ? ײפʨסʘץ ʘʰʳʪץʳʥʳ ʪʘʙʠסʠ 

ʘʰʳʪץʳʤʝʥ ʘʣʤʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. ʂʝʟʽʥʜʝ ᴅʞʝʣʝʨʽʤʽʟ ʤײʥʜʘʡ ʘʰʳʪץʳ ʙʘʣʘʤʘʩʳʥ ʢʝʙʝʢ ʧʝʥ 

 ʨʘʤʳ ʢᴇʤʽʨʪʝʢʢʝ ᴇʪʝ ʙʘʡ. ɸʣ ʦʣ ʥʘʥ ᴇʥʽʤʜʝʨʽײץ שʳʥʳץʘʥ ʘʰʳʪסʦʣʜʘʥ ʞʘʩʘʣפ .ʘʥסʪʘʥ ʞʘʩʘץʫʤʘץ
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ʘʨץʳʣʳ ʘʜʘʤ ʦʨʛʘʥʠʟʤʽʥʝ ʙʝʨʽʣʽʧ,ʘסʟʘʥʳ ʢᴇʤʽʨʪʝʢʧʝʥ ץʫʘʪʪʘʥʜʳʨʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʘʰʫ 

ʙʘʨʳʩʳʥʜʘ ʩײʡʳץʪʳץ B1, B2, B5, B6, B9, E, H, PP ʞᴅʥʝ ʢʘʣʠʡ, ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ, ʤʳʨʳʰ, ʤʘʨʛʘʥʝʮ, 

ʪʝʤʽʨ, ʡʦʜ, ʬʪʦʨ, ʤʦʣʠʙʜʝʥ, ʬʦʩʬʦʨ, ʥʘʪʨʠʡʛʝ ʪʦʣʳסʘ ʪװʩʝʜʽ. ʊʘסʳ ʙʽʨ ʝʩʢʝʨʝʪʽʥ ʪײʩʳ,ʙײʣ 

 .ᴅʩʝʨʽ ʘʨʪʘ ʙʝʨʝʜʽ שʘ ʪʠʛʽʟʝʨ ʦסʟʘסʘʣʪʧʘʡʜʳ,ʢʝʨʽʩʽʥʰʝ,ʘסʘʩʠʝʪʪʝʨʽʥ ʞʦץ ʳ ʩʘʧʘ ᴇʟסʨʘʤʜʘײץ

ʅᴅʪʠʞʝʩʽʥʜʝ ʜʠʝʪʘʣʳץ ʥʘʥ ʞʝʡʩʽʟ. ʅʘʥ ʘʰʳסʘʥ ʢʝʟʜʝ ʭʠʤʠʷʣʳץ ʨʝʘʢʮʠʷ ʞװʟʝʛʝ ʘʩʘʜʳ: C6H12 

O6=2C2H5OH+2CO2. ʈʝʘʢʮʠʷ ʥᴅʪʠʞʝʩʽʥʜʝ ʵʪʠʣ ʩʧʠʨʪʽ ʞᴅʥʝ ʢᴇʤʽʨץʳʰץʳʣ ʛʘʟʳ ʪװʟʽʣʝʜʽ. ʅʘʥ 

ʧʽʩʽʨʫ ʢʝʟʽʥʜʝ ץʘʤʳʨסʘ ץʦʩʳʣסʘʥ ʘʰʳʪץʳ ʢᴇʤʽʨץʳʰץʳʣ ʛʘʟʳʥʳש ʢᴇʧʽʨʰʽʢʪʝʨʽʥ ʰʳסʘʨʫ ʘʨץʳʣʳ 

ʦʥʳ ʞʝשʽʣʜʝʪʝʜʽ. ײפʨסʘץ ʘʰʳʪץʳʤʝʥ ʘʰʳʪʳʣסʘʥ ʥʘʥʥʳײץ שʥʘʨʣʳʣʳסʳ ï 330 ʢʢʘʣ, ץʦʣʜʘʥ 

ʞʘʩʘʣסʘʥ ʘʰʳʪץʳʥʳʢʽ ï 49-53 ʢʢʘʣ. ʗסʥʠ, ʘʡʪʘʨʣʳץʪʘʡ ʘʡʳʨʤʘʰʳʣʳץʪʳ ʙʘʡץʘʡʤʳʟ. ɽʛʝʨ ʩʘʪʳʧ 

ʘʣʳʥסʘʥ ײʥʳʤʳʟ ʭʠʤʠʷʣʳץ ץʦʩʧʘʣʘʨʜʘʥ ʪʘʟʘ ʙʦʣʩʘ,ʘʨʪʳץ ʩʘʣʤʘץ ץʦʩʘʤʳʥ ʜʝʧ ץʘʤ ʞʝʤʝʫʛʝ 

ʙʦʣʘʜʳ. ɽʢʽʥʰʽ ʩײʨʳʧʪʳ ײʥ ʧʘʡʜʘʣʘʥʫ ʪʽʧʪʽ ʞʘץʩʳ. ʊʘʙʠסʠ ײʥ ץʦשʳʨץʘʡ ʪװʩʢʝ ʠʝ. ɸʣ ʞʦסʘʨʳ 

ʩײʨʳʧʪʳ ײʥ ʘʣʫ ʢʝʟʽʥʜʝ ʭʠʤʠʷʣʳץ ץʦʩʧʘʣʘʨ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ ץʦʩʳʣʘʜʳ. פʦʣ ʜʠʽʨʤʝʥʽʥʜʝ ʪʘʨʪʳʣסʘʥ 

 ʘסʟʘʤʳʟסʡʽʨʰʽʢʪʝʨʽ ʽʨʽ ʙʦʣʩʘ, ʘװʜᴅʤʽ ʘʫʳʟʜʘʥ ʢʝʪʧʝʡʜʽ. ʅʘʥ ʪ שʘʥʥʳץʘʥ ʪʘʣסʥʥʘʥ ʞʘʩʘʣײ

ʩʦײסʨʣʳʤ ʧʘʡʜʘʣʳ. פʦʣʜʘʥ ʞʘʩʘʣסʘʥ ʪʘʙʠסʠ ʘʰʳʪץʳʥʳ ʜʘʡʳʥʜʘʫ װʰʽʥ ʘʡʨʘʥ ʥʝʤʝʩʝ ʘʡʨʘʥʥʳש 

ʩʘʨʳ ʩʫʳ, ʙʠʜʘʡʜʳ, ʘʣʤʘʥʳ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ɸʰʳʪץʳ ʞʘʩʘʫ װʰʽʥ, ʝש ʘʣʜʳʤʝʥ ʙʽʟ 

ʪʘʟʘʨʪʳʣסʘʥ ʘʣʤʘʥʳ ʪʫʨʘʧ,ײץʪʳסʘ ʩʘʣʳʧ 10-15 ʢװʥ ʘʨʘʣʳסʳʥʜʘ ʞʳʣʳ ʞʝʨʛʝ ץʦʷʤʳʟ. ɸʰʫ ʧʨʦʮʝʩʽ 

ʞװʟʝʛʝ ʘʩץʘʥ ʩʦץ,שʳʰץʳʣ ʝʨʽʪʽʥʜʽʥʽ ʩװʟʽʧ ʘʣʳʧ, ײʥʤʝʥ ʘʨʘʣʘʩʪʳʨʘʤʳʟ. (120-150 ʛ. ʘʰʳʪץʳסʘ 0,5 

ʢʛ. ײʥ ץʦʩʳʣʘʜʳ) ʂʝʣʝʩʽ ץʘʜʘʤ, ʥʘʥʜʳ ʘʰʳʪʳʧ, ʞʘʙʘʤʳʟ. פʘʣסʘʥ ʘʰʳʪץʳʥʳ ʪʦשʘʟʳʪץʳʰץʘ 

ʩʘץʪʘʫסʘ ʙʦʣʘʜʳ, ᴇʡʪʢʝʥʽ, ʙײʣ ʘʰʳʪץʳ ʢᴇʧ ʫʘץʳʪץʘ ʞʝʪʝʜʽ. ʋʘץʳʪʪʳ ʙʝʣʛʽʣʝʧ ץʦʶʜʳ ʜʘ 

 ,ʥʠסʳʪ ʢᴇʪʝʨʽʣʝʜʽ. ʗץʫʘ ץʟʘײ ʘʤʳʨץ ʘʥסʳʤʝʥ ʘʰʳʪʳʣץʣ ʘʰʳʪײʳʟ. ɽʩʢʝʨʝ ʢʝʪʝʪʽʥ ʞʘʡʪ, ʙשʤʳʪʧʘײ

ʪʘשʝʨʪʝש ʘʰʳסʘʥ ʥʘʥ ʢʝʰʢʝ ʜʘʡʳʥ ʙʦʣʘʜʳ. ʊʘʨʪʠʥ ʥʘʥʳש ʜʘʡʳʥʜʘʫ װʰʽʥ: 500 ʛ. ײʥ (1-ʰʽ 

ʩײʨʳʧʪʳ), 150 ʛ. ʘʰʳʪץʳ 6 ʛ. ʪײʟ, 10ʛ. ץʘʥʪ ʞᴅʥʝ 350 ʛ. ʩʫ ץʘʞʝʪ. ʃʘʩʪʘʥסʘʥ ʵʢʦʣʦʛʠʷ ʤʝʥ ʭʠʤʠʢʘʪ 

ʪʦʣʳ ʪʘסʘʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʙʘʨʘ ʞʘʪץʘʥʳʤʳʟʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ,ʥʝ ʞʝʧ,ʥʝ ʽʰʽʧ ʞװʨʛʝʥʽʤʽʟʛʝ 

ʤץײʠʷʪ ʙʦʣʘʡʳױ .ץʨʧʘץ ʩʘʫʣʳסʳ ï ײʣʪ ʩʘʫʣʳסʳ. 
 

ᴄʜʝʙʠʝʪʪʝʨ 
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 ɽ. ʈʘʭʤʘʥʢʫʣʦʚʘ.פ

ɸʙʘʡ ʦʙʣʳʩʳ ʙʽʣʽʤ ʙʘʩץʘʨʤʘʩʳʥʳש ɸʷʛᴇʟ ʘʫʜʘʥʳ ʙʽʣʽʤ ʙᴇʣʽʤʽʥʽש çˉ1 ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ 

ʤʝʢʪʝʙʽè ʢʦʤʤʫʥʘʣʜʳץ ʤʝʤʣʝʢʝʪʪʽʢ ʤʝʢʝʤʝʩʽ 

 ʘʣʽʤʽסײʳʣʳʤʠ ʞʝʪʝʢʰʽ ï ʅʫʨʛʘʣʠʝʚʘ ɾ.ɽ., ʛʝʦʛʨʘʬʠʷ ʧᴅʥʽ ʤנ
 

ɾɸרɸ ʊɽʍʅʆʃʆɻʀʗ ɾᴄʅɽ ʊɸɹʀנɸʊ 
 

ʄʝʥ ʛװʣʜʽ ʢʽʰʢʝʥʪʘʡ ʢʝʟʽʤʥʝʥ ʞʘץʩʳ ʢᴇʨʝʤʽʥ. ɹʽʨʜʝ ʛʝʦʛʨʘʬʠʷ ʢʘʙʠʥʝʪʽʥʝʥ ʙʠʦʣʦʛʠʷʣʳץ 
 ʠסʪʘʙʠ שʪʳץʘʡʳʧ, ʪʦʧʳʨʘסʪʘʨʳ ʩʘʨץʣʜʝʨʜʽ ʢᴇʨʜʽʤ. ɾʘʧʳʨʘװʘʥ ʛסʰʳʨʘײ ʨʳʣʳʤʳ ᴇʟʛʝʨʽʩʢʝײץ
 ʣװʰʽʥ ʛװ ʨʳʩ ʩʫʘʨʳʣʤʘʫʳ [2]. ʆʩʳ ʤᴅʩʝʣʝʥʽ ʰʝʰʫײʘʥ ʙʘʩʪʳ ʩʝʙʝʧ ï ʜסʨʳʣʳʤʳ ᴇʟʛʝʨʽʧʪʽ. ʆײץ
ʰᴇʣʜʝʛʝʥ ʢʝʟʜʝ ʘʜʘʤʰʘ ʩᴇʡʣʝʡʪʽʥ ײץʨʳʣסʳʩʳ ʦʡʳʤʘ ʢʝʣʜʽ. ʆʡʳʤʜʳ סʳʣʳʤʠ ʞʝʪʝʢʰʽʤ, ɾʘʟʠʨʘ 
ɽʨʛʘʟʠʥʦʚʥʘסʘ ʘʡʪʪʳʤ. ױʩʪʘʟʳʤ ʙʽʨʜʝʥ ץʦʣʜʘʡ ʢʝʪʪʽ. פʘʞʝʪʪʽ ײץʨʘʣʜʘʨʜʳ ɸʷʛᴇʟ ץʘʣʘʩʳʥʜʘסʳ 
ʜװʢʝʥʜʝʨʜʝʥ ʘʣʜʳײפ .ץʨʳʣסʳʥʳש ʝʨʝʢʰʝʣʽʛʽ ʛװʣ ʰᴇʣʜʝʛʝʥ ʢʝʟʜʝ, çʉʫ ʽʰʝʤʽʥ! ʐᴇʣʜʝʜʽʤ!è ʜʝʧ 
ʘʜʘʤ ʜʘʫʳʩʳʤʝʥ ʘʡʪʘʜʳ. ʉʦʣ ʢʝʟʜʝ ʙʘʨʳʧ ʩʫ ײץʷʤʳʟ, ʩʫʜʳ ʞʝʪʢʽʣʽʢʪʽ ʙʦʡʳʥʘ ʩʽשʽʨʛʝʥ ʩʦש, ʛװʣ 
ʪʘסʳ ʘʜʘʤʰʘ ʩᴇʡʣʝʧ ï çʂᴇʧ ʨʘʭʤʝʪ! ʉʫʳש ʪᴅʪʪʽ ʝʢʝʥ, ʐᴇʣʽʤ ץʘʥʜʳ!è ʜʝʧ ʘʡʪʘʜʳ. ʂʝʡʽʥ 
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 ,ʳʧץʳʤʳʟ ʢʝʣʜʽ. çArduinoè ʧʣʘʪʬʦʨʤʘʩʳʥ ʦסʽʥʝʥ ʧʘʡʜʘʣʘʥשʤʢʽʥʜʽʛʽʥ ʢʝװʤ שʳʥʳסʨʳʣײץ
ʥײʩץʘʫʣʳסʳʤʝʥ ʪʘʥʳʩʪʳץ. ɽʥʜʽ ʙײʣ ʞײʤʳʩʪʳ ʞװʟʝʛʝ ʘʩʳʨʫ ʙʽʟʛʝ ʦשʘʡ ʙʦʣסʘʥ ʞʦץ, ᴅʙʜʝʥ ʽʟʜʝʥʽʧ 
ʙʘסʜʘʨʣʘʤʘʰʳ ʘסʘʣʘʨʜʳש ʢᴇʤʝʛʽʥʝ ʞװʛʽʥʜʽʢ, ʦʩʳʣʘʡ ʘץʳʨʳ ʞʝשʽʩʢʝ ʞʝʪʪʽʢ, ײץʨʳʣסʳʤʳʟʜʳ ʞʘʩʘʧ 
ʰʳסʘʨʳʧ, ʩʳʥʘץʪʘʥ ᴇʪʢʽʟʜʽʢ [4]. 

ɽʥʜʽ ʞʘʩʘʣʫ ʞʦʣʜʘʨʳʥ ʘʡʪʳʧ ʪװʩʽʥʜʽʨʽʧ ʢʝʪʝʡʽʥ, ʛװʣʜʽ ʦʨʥʘʣʘʩʪʳʨʘʪʳʥ ʧʣʘʩʪʠʢʪʝʥ 
 ,ʽʣ ʙᴇʣʝʡʽʢשʳʥʘ ʢᴇסʣʜʽ ʦʨʥʘʣʘʩʪʳʨʘʤʳʟ. ɽʥʜʽ ʵʣʝʢʪʨʦʥʠʢʘ ʞʘװʦʨʘʧʰʘ ʜʘʡʳʥʜʘʧ ʘʣʘʤʳʟ ʞᴅʥʝ ʛץ
ɹײʣ ʞʝʨʜʝ ʘʨʜʫʠʥʦ ʫʥʦ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʽʥ ץʦʣʜʘʥʘʤʳʟ ʞᴅʥʝ ɼʌ ʧʣʝʝʨ ʤʧ 3 ײץʨʳʣסʳʩʳʥ 
ʜʘʡʳʥʜʘʡʤʳʟ ʤʠʥʠ ʬʣʝʰʢʘʩʳʤʝʥ, ʦסʘʥ ʜʘʫʳʩʧʝʥ ʘʡʪʘʪʳʥ ʘʫʜʠʦʬʘʡʣʜʘʨʜʳ ʞʘʟʘʤʳʟ. ɼʌ ʧʣʝʝʨ 
ʢʦʣʦʥʢʘסʘ ʞʘʣסʘʥʘʜʳ. ʓʣסʘʣʜʳʣʳץ ʜʘʪʯʠʛʽʥ ץʦʣʜʘʥʘʤʳʟ. ʓʣסʘʣʜʳʣʳץ ʜʘʪʯʠʛʽ ʛװʣʜʽש 
ʪʦʧʳʨʘסʳʥʜʘ ץʘʜʘʣʳʧ ʪײʨʘʜʳ, ʛװʣ ʪʦʧʳʨʘסʳ ײץʨסʘסʘʥ ʢʝʟʜʝ ɼʌ ʧʣʝʝʨʛʝ ʘʨʜʫʠʥʦ 
ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʽ ʘʨץʳʣʳ ʩʠʛʥʘʣ ʙʝʨʽʣʝʜʽ, ʩʦʣ ʢʝʟʜʝ ʛװʣ ʘʜʘʤʰʘ ʜʘʫʳʩʧʝʥ ʩᴇʡʣʝʡʜʽ. ᴄʨʠʥʝ ʙײʣ 
ʞʦʙʘʥʳש ᴇʟʽʥʽש ʘʣʛʦʨʠʪʤʽ ʙʘʨ. ʉʦʣ ʘʣʛʦʨʠʪʤ ʙʦʡʳʥʰʘ ʉ++ ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʩʢʝʪʯ ʞʘʟʘʤʳʟ. 
 ʜʘʨʣʘʤʘ ʙᴇʣʽʤʽ ʜʘʡʳʥסʙʘ שʷʤʳʟ. ʉʦʣ ʢʝʟʜʝ ʙʽʟʜʽײץ ʘʥ ʩʢʝʪʯʪʳ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʛʝסʘʪʝʩʽʟ ʞʘʟפ
ʙʦʣʘʜʳ. 

ʆʩʳ ײץʨʳʣסʳסʘ ʘʣʜʳʤʝʥ ʉʧʘʪʠʬʠʣʣʫʤ (ᴅʡʝʣ ʙʘץʳʪʳ) ï ʛװʣʽʥ ʧʘʡʜʘʣʘʥʜʳʤ. ʉʝʙʝʙʽ, ʦʣ 
ʳʣסʘʣ ʩװʡʛʽʰ ᴇʩʽʤʜʽʢʪʽש ʙʽʨʽ. ʓʣסʘʣ ʘʟ ʙʦʣʩʘ, ʞʘʧʳʨʘײ ץʰʪʘʨʳ ʩʘʨסʘʡʳʧ, ץʫʨʘʧ ץʘʣʘʜʳ. ʆʣ 60 ʩʤ 
ʜʝʡʽʥ ᴇʩʝʪʽʥ ᴅʜʝʤʽ ʛװʣ. ɻװʣʜʽש ʧʘʡʜʘʩʳ ʜʘ ʙʘʨ. ʄʳʩʘʣʳ; ᴅʡʝʣʜʝʨʜʽ ʞʘʣסʳʟʜʳץʪʘʥ ʘʨʳʣʪʳʧ, 
ʙʘץʳʪʪʳ ʦʪʙʘʩʳʥ ײץʨʫסʘ ʞʝʪʝʣʝʡʜʽ.ʆʥʳש ʢװʰʪʽ ײץʜʽʨʝʪʪʽʣʽʛʽ ï ᴅʡʝʣ ʟʘʪʳʥʘ çʘʥʘè ʘʪʘʥʫסʘ 
ʩʝʙʝʧʢʝʨ ʙʦʣʘʪʳʥʳʥ סʘʣʳʤʜʘʨ ʜᴅʣʝʣʜʝʧ ʦʪʳʨ [1,3].  

ʄʽʥʝ ʦʩʳ ײץʨʳʣסʳʥʳ ʧʘʡʜʘʣʘʥʫ, ʙʘʨʣʳץ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʘץʩʳ ʞʘʡץʘʣʳʧ ᴇʩʫʽʥʝ ʩʝʙʽʥ 
ʪʠʛʽʟʝʨʽ ʩᴇʟʩʽʟ ʜʝʛʽʤ ʢʝʣʝʜʽ.          
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ʀ.ɸ. ʉʘʙʘʣʘʢʦʚʘ., ɸ.ʂ. ʄʫʨʘʪʦʚʘ 
ʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ-ʣʠʮʝʡ ˉ7 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɻ.ʀ. ʌʘʡʣʴ., ʫʯʠʪʝʣʴ ʙʠʦʣʦʛʠʠ 
 

ʋʃʋʏʐɽʅʀɽ ʇʃʆɼʆʈʆɼʀʗ ʇʆʏɺʓ ʇʋʊɪʄ ʇɽʈɽʈɸɹʆʊʂʀ ʇʀʑɽɺʓʍ 
ʆʊʍʆɼʆɺ ʉ ʇʈʀʄɽʅɽʅʀɽʄ ʕʄ-ʊɽʍʅʆʃʆɻʀʁ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ɺ ʥʘʰʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʘ: 
ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʫʩʦʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ, ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʥʘ ʩʚʘʣʢʠ, ʛʜʝ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʦʞʝʥʠʷ ʚʳʜʝʣʷʶʪʩʷ ʚʨʝʜʥʳʝ ʛʘʟʳ, ʥʘʢʘʧʣʠʚʘʶʱʠʝʩʷ ʚ ʘʪʤʦʩʬʝʨʝ. ʇʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʕʄ-ʧʨʝʧʘʨʘʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʢʦʤʧʣʝʢʩ ʧʦʣʝʟʥʳʭ ʙʘʢʪʝʨʠʡ, ʜʨʦʞʞʝʡ ʠ 
ʛʨʠʙʦʚ, ʧʠʱʝʚʳʝ ʦʪʭʦʜʳ ʢʦʤʧʦʩʪʠʨʫʶʪʩʷ, ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʜʦʩʪʫʧʥʳʝ 
ʜʣʷ ʨʘʩʪʝʥʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʠ ʫʣʫʯʰʠʪʴ ʝʝ ʩʪʨʫʢʪʫʨʫ. 

https://kk.wikipedia.org/wiki/Arduino


9 

ʎʝʣʴ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ: ʠʩʩʣʝʜʦʚʘʪʴ ʩʧʦʩʦʙ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʧʦʩʨʝʜʩʪʚʦʤ 
ʧʝʨʝʨʘʙʦʪʢʠ ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ ʵʬʬʝʢʪʠʚʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
1. ʀʟʫʯʠʪʴ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʪʝʤʘʪʠʢʝ. 
2. ʇʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʕʄ-ʧʨʝʧʘʨʘʪʦʚ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ 
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.   
3. ʀʩʧʦʣʴʟʦʚʘʪʴ ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʩʫʙʩʪʨʘʪ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ. 

ɻʠʧʦʪʝʟʘ: ʇʨʠʤʝʥʝʥʠʝ ʕʄ-ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ 
ʧʝʨʝʨʘʙʦʪʢʠ ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʮʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ï ʦʩʥʦʚʳ, ʟʘʤʝʥʷʶʱʝʡ ʨʘʩʪʝʥʠʶ 
ʧʦʯʚʫ. 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʦʪʢʨʳʣʦ ʧʝʨʝʜ ʣʶʜʴʤʠ ʥʝʤʘʣʦ 
ʧʨʦʜʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʫʣʫʯʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ.  ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ 
ï ʵʪʦ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʫʣʫʯʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ 
ʧʦʯʚʳ. ʆʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʥʘʚʦʟ, ʢʦʤʧʦʩʪ, ʧʝʨʝʛʥʦʡ, ʙʦʛʘʨʘ ʠ ʪ. ʜ., ʩʦʜʝʨʞʘʪ ʚ 
ʩʝʙʝ ʤʥʦʞʝʩʪʚʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʫʣʫʯʰʠʪʴ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ, ʫʚʝʣʠʯʠʪʴ 
ʝʝ ʚʣʘʛʦʝʤʢʦʩʪʴ ʠ ʫʣʫʯʰʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ. ʇʨʠʤʝʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʕʄ-
ʪʝʭʥʦʣʦʛʠʡ) ï ʵʪʦ ʥʦʚʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʠ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. ʕʄ-
ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʥʝ ʥʘʥʦʩʷ 
ʥʠʢʘʢʦʛʦ ʚʨʝʜʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ [1]. 

ʕʬʬʝʢʪʠʚʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ï ʵʪʦ ʢʦʤʙʠʥʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʦʣʝʟʥʳʭ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʙʠʦʧʨʝʧʘʨʘʪʘʭ ʜʣʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ [3]. ʂ 
ʵʪʠʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ ʦʪʥʦʩʷʪʩʷ ʤʦʣʦʯʥʦʢʠʩʣʳʝ ʙʘʢʪʝʨʠʠ, ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʠ, 
ʜʨʦʞʞʠ ʠ ʛʨʠʙʳ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 
ʅʘʯʘʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʪʘʣ ʩʙʦʨ ʧʠʱʝʚʳʭ ʢʫʭʦʥʥʳʭ ʦʪʭʦʜʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʮʝʣʣʶʣʦʟʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʧʠʣʢʠ ʠ ʢʘʨʪʦʥ. ɺʩʝ ʠʟʤʝʣʴʯʠʣʠ 
ʠ ʩʤʦʯʠʣʠ ʨʘʟʚʝʜʝʥʥʳʤ ʨʘʩʪʚʦʨʦʤ ʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣè. ɼʘʥʥʦʡ ʩʤʝʩʴʶ ʟʘʧʦʣʥʠʣʠ 5 ʟʠʧ-ʧʘʢʝʪʦʚ 
ʠ ʧʦʤʝʩʪʠʣʠ ʚ ʪʝʧʣʫʶ ʩʨʝʜʫ ʨʷʜʦʤ ʩ ʙʘʪʘʨʝʷʤʠ ʦʪʦʧʣʝʥʠʷ. ʈʝʛʫʣʷʨʥʦ ʧʝʨʝʤʝʰʠʚʘʷ (ʚʩʪʨʷʭʠʚʘʷ) 
ʩʦʜʝʨʞʠʤʦʝ ʟʠʧ-ʧʘʢʝʪʦʚ, ʤʳ ʦʙʝʩʧʝʯʠʚʘʣʠ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ 
ʤʘʪʝʨʠʘʣʦʚ ʠ ʫʩʢʦʨʠʣʠ ʧʨʦʮʝʩʩ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ. ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ ʤʳ ʥʘʙʣʶʜʘʣʠ 
ʟʘ ʧʨʦʮʝʩʩʦʤ ʨʘʟʣʦʞʝʥʠʷ, ʝʞʝʜʥʝʚʥʦ ʧʨʦʚʝʨʷʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʢʦʤʧʦʩʪʘ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʦʥʘ 
ʦʩʪʘʚʘʣʘʩʴ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ ʜʣʷ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʏʝʨʝʟ ʤʝʩʷʮ 
ʢʦʤʧʦʩʪ ʩʪʘʣ ʪʸʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ ʠ ʧʨʠʦʙʨʝʣ ʭʘʨʘʢʪʝʨʥʳʡ ʟʘʧʘʭ ʟʝʤʣʠ. ʂʦʤʧʦʩʪ ʤʳ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʘ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ. 

ɺʳʚʦʜ. ɻʠʧʦʪʝʟʘ ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʜʠʣʘʩʴ. ʂʦʤʧʦʩʪʠʨʦʚʘʥʠʝ ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣè ï ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ ʜʣʷ 
ʧʦʯʚʳ ʩ ʮʝʣʴʶ ʦʙʦʛʘʱʝʥʠʷ ʝʝ ʧʦʣʝʟʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʦʩʪʘ, 
ʧʦʣʫʯʝʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ ʕʄ ʧʨʝʧʘʨʘʪʘ, ʨʘʩʪʝʥʠʷ ʧʦʣʫʯʘʶʪ ʙʦʣʴʰʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʯʪʦ 
ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʠʭ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ. ɸ ʪʘʢʞʝ, ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 
ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʥʘ ʩʚʘʣʢʫ, ʪʝʤ ʩʘʤʳʤ ʚʥʦʩʠʪ ʚʢʣʘʜ ʚ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ. 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. FB.ru:[https://fb.ru/article/188461/tehnologiya-em-opisanie-i-primenenie-prirodnoe-zemledelie] 
(https://fb.ru/article/188461/tehnologiya-em-opisanie-i-primenenie-prirodnoe-zemledelie) 

2. https://biochem-service.com.ua/ru/bacterii/baykal-em/em-tehnologia/ 
3. ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ, çʇʦʯʚʳ 
ʧʦʤʦʛʘʶʪ ʙʦʨʦʪʴʩʷ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʠʛʨʘʷ 
ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʢʨʫʛʦʚʦʨʦʪʝ ʫʛʣʝʨʦʜʘè // ï URL: https://www.uncclearn.org/wp-
content/uploads/library/fao15102015_rsn.pdf 

https://www.uncclearn.org/wp-content/uploads/library/fao15102015_rsn.pdf
https://www.uncclearn.org/wp-content/uploads/library/fao15102015_rsn.pdf
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ᴄ. פʘʡʨʘʪ 

çʕʣʝʢʪʨʦʪʝʭʥʠʢʘ ʢʦʣʣʝʜʽè ʂʄפʂ 

 ʳʪʫʰʳʩʳץʦ שʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ ï ʀ.ɽ. ɸʣʰʠʤʙʘʝʚʘ., ʭʠʤʠʷ ʧᴅʥʽʥʽנ

 

ʂתʅɹɸנʓʉ ʄɸʁʓ: ʊɸɿɸʈʊʓʃנɸʅ ʅɽʄɽʉɽ ʊɸɿɸʈʊʓʃʄɸנɸʅ ɹɸ? 

 

ᴆʟʝʢʪʽʣʽʛʽ: 

ʂװʥʙʘסʳʩ ʤʘʡʳ ʪײʨʘץʪʳ ʪײʪʳʥʫʰʳʣʳץ ʩײʨʘʥʳʩץʘ ʠʝ, ʙʽʨʘץ ʙᴅʨʽ ʙʽʨʜʝʡ ʙʽʣʝ ʙʝʨʤʝʡʜʽ: 

- ʘʜʘʤ ʘסʟʘʩʳ ʦʥʳ ʪײʪʳʥסʘʥ ʢʝʟʜʝ ץʘʥʜʘʡ ʧʘʡʜʘ ʢᴇʨʝʜʽ; 

- ʪʘʟʘʨʪʫ ʧʨʦʮʝʩʽ ʤʘʡ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ץʘʣʘʡ ᴅʩʝʨ ʝʪʝʜʽ. 

ʄʘץʩʘʪʳ: 

- ʪʘʟʘʨʪʳʣסʘʥ ʞᴅʥʝ ʪʘʟʘʨʪʳʣʤʘסʘʥ ʢװʥʙʘסʳʩ ʤʘʡʳʥʳײץ שʨʘʤʳʥ ʟʝʨʪʪʝʫ;  

- ʪʘʟʘʨʪʫ ʧʨʦʮʝʩʽ ʚʠʪʘʤʠʥʜʝʨʜʽײץ שʨʘʤʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥʜʽʛʽʥ ʘʥʳץʪʘʫ; 

- ʤʘʡʜʳץ שʘʡ ʪװʨʽ ʘʜʘʤ ʘסʟʘʩʳʥʘ ʧʘʡʜʘʣʳ ʝʢʝʥʽʥ ʘʥʳץʪʘʫ. 

ʊʘʧʩʳʨʤʘʣʘʨ: 

1. ʆʩʳ ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ᴅʜʝʙʠʝʪʪʝʨʜʽ ʟʝʨʪʪʝʫ 

2. ʄʘʡʜʘ ʝʨʠʪʽʥ ʚʠʪʘʤʠʥʜʝʨ װʰʽʥ ʢװʥʙʘסʳʩ ʤʘʡʳʥʳש ʪװʨʣʝʨʽʥ ʟʝʨʪʪʝʫ  

3. ʂװʥʙʘסʳʩ ʤʘʡʳʥʳש ᴅʨ ʪװʨʣʝʨʽʥʽש ʪʘסʘʤʜʳײץ ץʥʜʳʣʳסʳ ʪʫʨʘʣʳ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫ 

4. ʂװʥʙʘסʳʩ ʤʘʡʳʥ ʪײʪʳʥʫסʘ ץʘʪʳʩʪʳ ײʩʳʥʳʩʪʘʨ ʙʝʨʫ 

ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ ï ʢװʥʙʘסʳʩ ʪץײʳʤʳʥʘʥ ʘʣʳʥסʘʥ ʤʘʡ 

ɻʠʧʦʪʝʟʘ: ʤʘʡʜʘ ʝʨʠʪʽʥ ʚʠʪʘʤʠʥʜʝʨ ï A, D, E ʪʝʢ ʪʘʟʘʨʪʳʣʤʘסʘʥ ʢװʥʙʘסʳʩ ʤʘʡʳʥʜʘ 

ʙʦʣʘʜʳ. 

ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ: 

1. ᴄʜʝʙʠʝʪʪʝʨʜʽ ʪʝʦʨʠʷʣʳץ ʪʘʣʜʘʫ 

2. ʕʢʩʧʝʨʠʤʝʥʪ 

3. ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ 

ɾʦʙʘʥʳש ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʜʳʣʳסʳ 

ɸʜʘʤʥʳש ʜʝʥʩʘʫʣʳסʳ ʦʥʳש ʪʘסʘʤʳʥʳש ʜᴅʨʫʤʝʥʜʝʨʛʝ ʙʘʡ ʝʢʝʥʜʽʛʽʥʝ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. 

ɺʠʪʘʤʠʥʜʝʨ ʤʝʥ ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨʜʽש ʩʽשʫʽ ʤʘʡʩʳʟ ʤװʤʢʽʥ ʝʤʝʩ.  

ʂװʥʙʘסʳʩ ʤʘʡʳʥʳש ʙʠʦʭʠʤʠʷʣʳץ ʪʘʣʜʘʫʳ. ɸ ɼᴅʨʫʤʝʥʽ 

1 ʤʣ ʤʘʡסʘ ʘʨʥʘʣסʘʥ ʪװʪʽʢʢʝ ʙʽʟ ʪʝʤʽʨ (II) ʩʫʣʴʬʘʪʳʤʝʥ ץʘʥʳץץʘʥ 1 ʤʣ ʤײʟʜʳ ʩʽʨʢʝ ץʳʰץʳʣʳʥ 

 ʘʥ ʢʝʟʜʝ ʞʘʩʳʣ ʙʦʷʫסȸ-ʢʘʨʦʪʠʥ ʙʦʣ .ץʦʩʪʳץ ʳʣʳʥץʳʰץ ʢʽʨʪװʦʩʳʧ, 1-2 ʪʘʤʰʳ ʢʦʥʮʝʥʪʨʣʽ ʢץ

ʧʘʡʜʘ ʙʦʣʘʜʳ, ʙʽʨʪʽʥʜʝʧ ץʳʟʳʣ-ץʳʟסʳʣʪ ʪװʩʢʝ ʘʡʥʘʣʘʜʳ.  

ʂװʥʙʘסʳʩ ʤʘʡʳʥʜʘסʳ D ʜᴅʨʫʤʝʥʽʥʽש ʩʘʧʘʣʳץ ʪʘʣʜʘʫʳ 

ɹʽʟ D ʜᴅʨʫʤʝʥʽʥ ʘʥʳץʪʘʫסʘ ʩʘʧʘʣʳ ʨʝʘʢʮʠʷ ʞʘʩʘʡʤʳʟ. 1 ʤʣ ʤʘʡסʘ ʘʨʥʘʣסʘʥ ʪװʪʽʢʢʝ 2 ʪʘʤʰʳ 

ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʥסʘʥ ʢװʢʽʨʪ ץʳʰץʳʣʳʥ ץʦʩʫ ʢʝʨʝʢ. 

D ʜᴅʨʫʤʝʥʽ ʙʦʣסʘʥ ʢʝʟʜʝ ץʦʩʧʘʥʳץ שʳʟʳʣ ʪװʩʢʝ ʙʦʷʣʫʳ ʙʘʡץʘʣʘʜʳ. 

ʂװʥʙʘסʳʩ ʤʘʡʳʥʜʘסʳ ɽ ʜᴅʨʫʤʝʥʽʥʽש ʩʘʧʘʣʳץ ʪʘʣʜʘʫʳ 

ʊװʪʽʢʢʝ ʙʽʟ 1 ʤʣ ʤʘʡ ײץʡʳʧ, ʦסʘʥ 1 ʤʣ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʥסʘʥ ʘʟʦʪ ץʳʰץʳʣʳʥ ץʦʩʪʳץ. ʉʦʜʘʥ 

ʢʝʡʽʥ ʪװʪʽʢʪʝʨ ץʘʡʥʘסʘʥ ʩʫ ʚʘʥʥʘʩʳʥʘ 2 ʤʠʥʫʪץʘ ץʦʡʳʣʜʳ. ɽ ʜᴅʨʫʤʝʥʽ ʙʦʣסʘʥ ʢʝʟʜʝ ʩʘʨסʳʰ-ץʳʟʳʣ 

ʪװʩ ʧʘʡʜʘ ʙʦʣʘʜʳ. 

 ʦʨʳʪʳʥʜʳפ

ɹʘʨʣʳץ ʜᴅʨʫʤʝʥʜʝʨ ᴇʪʝ ʤʘשʳʟʜʳ. ɹײʣ ʞײʤʳʩʪʳש ʙʘʩʪʳ ʙʘסʳʪʳ-ʤʘʡʜʘ ʝʨʠʪʽʥ ɸ, D ʞᴅʥʝ ɽ 

ʜᴅʨʫʤʝʥʜʝʨʽ. 

ɹײʣ ʞײʤʳʩʪʘ ʢʝʣʝʩʽ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʜʽ: 

1. ɸ ʜᴅʨʫʤʝʥʽʥʝ ʩʘʧʘʣʳ ʨʝʘʢʮʠʷ; 

2. ɽ ʜᴅʨʫʤʝʥʽʥʝ ʩʘʧʘʣʳ ʨʝʘʢʮʠʷ; 

3. ɼ ʚʠʪʘʤʠʥʽʥʝ ʩʘʧʘʣʳ ʨʝʘʢʮʠʷ. 
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ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʞʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʜᴅʨʫʤʝʥʜʝʨ ʪʝʢ ʪʘʟʘʨʪʳʣʤʘסʘʥ ʤʘʡ װʣʛʽʣʝʨʽʥʜʝ 

ʘʥʳץʪʘʣʜʳ. ɹײʣ ʪʘʟʘʨʪʳʣʤʘסʘʥ ʢװʥʙʘסʳʩ ʤʘʡʳʥʳש ʪʘסʘʤʜʳײץ ץʥʜʳʣʳסʳ ʪʘʟʘʨʪʳʣסʘʥ ʤʘʡʜʳש 

 .ʘʨʳ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʡʜʽסʥʳʥʘʥ ʙʽʨʥʝʰʝ ʝʩʝ ʞʦײץ

 ʩʳʥʳʩʪʘʨױ

1. ᴄʨ ʪװʨʣʽ ʪʘʤʘץʪʘʥʳשʳʟ, ʢװʥ ʪᴅʨʪʽʙʽʥ ʩʘץʪʘשʳʟ ʞᴅʥʝ ʩʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳʥ ײʩʪʘʥʳשʳʟ. 

2. ɸʟʳץ-ʪװʣʽʢ ʩʘʪʳʧ ʘʣסʘʥʜʘ, ᴇʥʽʤʥʽש ʞʘʨʘʤʜʳʣʳץ ʤʝʨʟʽʤʽʥʝ ʥʘʟʘʨ ʘʫʜʘʨʫʜʳ ײʤʳʪʧʘשʳʟ. 

3. ɺʠʪʘʤʠʥʜʝʨʜʽ ʩʘץʪʘʫ װʰʽʥ ʪʘסʘʤʜʘʨʜʳ ץʫʳʨסʘʥʥʘʥ ʛᴇʨʽ ʧʽʩʽʨʛʝʥ ʜײʨʳʩ. 

4. ʊʘʟʘʨʪʳʣʤʘסʘʥ ʤʘʡʜʳ ץʳʟʜʳʨʳʣʤʘסʘʥ ʢװʡʜʝ ʪײʪʳʥʳשʳʟ.  

5. ʊʘʟʘʨʪʳʣסʘʥ ʢװʥʙʘסʳʩ ʤʘʡʳʥʜʘ ʪʘסʘʤʜʳ ץʫʳʨʫסʘ ʙʦʣʘʜʳ. 

 

 

ɸ.ʄ. ʅʫʨʛʘʟʠʥʘ 

ʉʝʤʝʡ ץʘʣʘʩʳ ʬʠʟʠʢʘ-ʤʘʪʝʤʘʪʠʢʘ ʙʘסʳʪʳʥʜʘסʳ ʅʘʟʘʨʙʘʝʚ ɿʠʷʪʢʝʨʣʽʢ ʤʝʢʪʝʙʽ 

 ;ʘʣʽʤʜʝʨʽסײʤ שʳʣʳʤʠ ʞʝʪʝʢʰʽʣʝʨʽ ï ʍ.ɻ. ɸʢʠʤʞʘʥʦʚʘ., ʄ.ʂ. ʂʫʜʘʙʝʢʦʚʘ ʭʠʤʠʷ ʧᴅʥʽʥʽנ

ɸ.ʅ.ʂʣʠʚʝʥʢʦ, PhD, ʈʘʜʠʦʵʢʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ rס ʣʳʤʠ ʦʨʪʘʣʳסʳʥʳש ʞʝʪʝʢʰʽʩʽ çʉʝʤʝʡ 

 פʳ ʫʥʠʚʝʨʩʠʪʝʪʽè ʂʝɸסʐᴅʢᴅʨʽʤ ʘʪʳʥʜʘ שʘʣʘʩʳʥʳץ

 

ɻʀɼʈʆɻɽʃʔɼɯ ʉʆʈɹɽʅʊʊɽʈɼɯר ʉʋɼɸנʓ ʄɽʊɸʃ ʀʆʅɼɸʈʓʅ 

ʊɸɿɸʈʊʋ תʐɯʅ פʆʃɼɸʅʓʃʋʓ 

 

ᴆʤʽʨ ʩװʨʫ ʜʝשʛʝʡʽʥʽש, ᴇʤʽʨ ʩװʨʫ ʤᴅʜʝʥʠʝʪʽʥʽש ᴇʟʛʝʨʫʽ ʞᴅʥʝ ʭʘʣʳץʪʳש ᴇʩʫʽ ʪײʱʳ ʩʫסʘ ʞᴅʥʝ 

ʦʥʳ ʘʣʫסʘ ʜʝʛʝʥ ʩײʨʘʥʳʩʪʳש ʘʨʪʫʳʥʘ ᴅʢʝʣʜʽ. ʉʫ ʨʝʩʫʨʩʪʘʨʳʥʘ ʘʨʥʘʣסʘʥ Sustainability Survey 

ʩʘʫʘʣʥʘʤʘʩʳʥʘ ʩᴅʡʢʝʩ ʩʫ ʪʘʧʰʳʣʳסʳ װʢʽʤʝʪʪʝʨ ʤʝʥ ʢʦʤʧʘʥʠʷʣʘʨʜʳ ʪʘʟʘ ʩʫʜʳ ʩʘʨץʳʣʘʪʳʥ ʨʝʩʫʨʩ 

ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫסʘ ʠʪʝʨʤʝʣʝʡʜʽ [1]. ʄʝʪʘʣʣ ʢʘʪʠʦʥʜʘʨʳʥ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʩʦʨʙʝʥʪʪʝʨ ʨʝʪʽʥʜʝ 

 ʙʽʨʽ ï ʧʦʣʠʤʝʨʣʽ ʛʠʜʨʦʬʠʣʴʜʽ ʛʝʣʴʜʝʨ שʘ ʙʦʣʘʪʳʥ ʟʘʤʘʥʘʫʠ ʤʘʪʝʨʠʘʣʜʘʨʜʳסʦʣʜʘʥʫץ

(ʛʠʜʨʦʛʝʣʴʜʝʨ), ʦʣʘʨ ʘʜʩʦʨʙʮʠʷʣʳץ ץʘʙʽʣʝʪʽ ᴇʪʝ ʞʦסʘʨʳ, ʭʠʤʠʷʣʳץ ʠʥʝʨʪʪʽ, ʙʠʦʣʦʛʠʷʣʳץ 

ʙʝʣʩʝʥʜʽ ʝʤʝʩ.  

 :ʩʘʪʳץʤʘ שʳʣʳʤʠ ʞʦʙʘʥʳנ

1. ɽש ʞʘץʩʳ ʩʦʨʙʮʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ ʙʘʨ ʘʢʨʠʣʘʤʠʜ ʥʝʛʽʟʽʥʜʝʛʽ ʛʠʜʨʦʛʝʣʴʜʝʨʜʽ ʩʠʥʪʝʟʜʝʫ. 

2. ʉʠʥʪʝʟʜʝʣʛʝʥ ʛʠʜʨʦʛʝʣʴʜʝʨʤʝʥ ʥʘʪʨʠʡ, ʢʘʣʠʡ, ʢʘʣʴʮʠʡ, ʙʘʨʠʡ ʠʦʥʜʘʨʳʥʳש ʩʦʨʙʮʠʷʣʳץ 

ʪʠʽʤʜʽʣʽʛʽʥ ʢʦʥʜʫʢʪʦʤʝʪʨʠʷ ʞᴅʥʝ ʞʘʣʳʥ ʬʦʪʦʤʝʪʨʠʷʩʳ ʘʨץʳʣʳ ʟʝʨʪʪʝʫ. 

3. ʉʠʥʪʝʟʜʝʣʛʝʥ ʛʠʜʨʦʛʝʣʴʜʝʨʜʽש ʙʽʨ ʚʘʣʝʥʪʪʽ ʞᴅʥʝ ʝʢʽ ʚʘʣʝʥʪʪʽ ʢʘʪʠʦʥʜʘʨסʘ ץʘʪʳʩʪʳ ʩʦʨʙʮʠʷʣʳץ 

 .ʘʙʽʣʝʪʽʥ ʩʘʣʳʩʪʳʨʫ ʙʦʣʜʳץ

ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʙᴇʣʽʤ  

ɻʠʜʨʦʛʝʣʴʜʝʨʜʽ ʩʠʥʪʝʟʜʝʫ װʰʽʥ: ʘʢʨʠʣʘʤʠʜ (ɸɸ) ʤʦʥʦʤʝʨʣʽʢ ʢʦʤʧʦʥʝʥʪ; N,Nô-

ʤʝʪʠʣʝʥʙʠʩʘʢʨʠʣʘʤʠʜ (ʄɹɸɸ) ʙʘʡʣʘʥʳʩʪʳʨʫʰʳ ʘʛʝʥʪ; ʘʤʤʦʥʠʡ ʧʝʨʩʫʣʴʬʘʪʳ (ɸʇʉ) 

ʠʥʠʮʠʘʪʦʨ; ʥʘʪʨʠʡ ʛʠʜʨʦʢʩʠʜʽ ʨʅ ʨʝʪʪʝʫʰʽ, ʘʢʨʠʣ ץʳʰץʳʣʳ (ɸפ) ʩʦʧʦʣʠʤʝʨ ʨʝʪʽʥʜʝ 

 ʳ ʜʠʩʪʠʣʴʜʝʥʛʝʥסʰʽʥ ʛʠʜʨʦʛʝʣʴ ʪʘʙʣʝʪʢʘʩʳ ʩʪʘʢʘʥʜʘװ ʦʣʜʘʥʳʣʜʳ. ɯʩʽʥʫ ʢʠʥʝʪʠʢʘʩʳʥ ʟʝʨʪʪʝʫץ

ʩʫסʘ 5, 10, 15, 30, 60, 120, 180 ʤʠʥʫʪ ʞᴅʥʝ 1, 2, 3 ʪᴅʫʣʽʢʢʝ ʩʘʣʳʥʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ ʙʘʩʪʘʧץʳ ʤʘʩʩʘ 

ʤʝʥ ᴅʨ ʫʘץʳʪ ʘʨʘʣʳסʳʥʜʘסʳ ʤʘʩʩʘʩʳ ᴇʣʰʝʥʜʽ. ʕʢʩʧʝʨʠʤʝʥʪ װʰ ʨʝʪ ץʘʡʪʘʣʘʥʜʳ.  

ʅᴅʪʠʞʝʣʝʨ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʘʣץʳʣʘʫ 

1-ʢʝʩʪʝ ï ɸʢʨʠʣʘʤʠʜ-ʘʢʨʠʣ ץʳʰץʳʣʳ ʩʦʧʦʣʠʤʝʨʽʥʽש ʤʝʥʰʽʢʪʽ ʩʦʨʙʮʠʷʩʳ, ʤʛ ʤʝʪʘʣʣ 

ʠʦʥʳ / ʛ ʛʠʜʨʦʛʝʣʴ 

ʋʘץʳʪ, 

ʪᴅʫʣʽʢ 
ɻʠʜʨʦʛʝʣʴʜʽש ʤʝʥʰʽʢʪʽ ʩʦʨʙʮʠʷʩʳ, ʤʛ Me

2+ / ʛ 

ʉʘ2+ ʠʦʥʜʘʨʳʥʳϬ ʩʦʨʙʮʠʷʩʳ Bʘ2+ ʠʦʥʜʘʨʳʥʳϬ ʩʦʨʙʮʠʷʩʳ K+ ʠʦʥʜʘʨʳʥʳϬ ʩʦʨʙʮʠʷʩʳ 

1-ʪᴅʫʣʽʢ 25.64 85.51 22.35 

2-ʪᴅʫʣʽʢ 35.99 83.95 22.65 

3-ʪᴅʫʣʽʢ 35.65 89.62 - 
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 ʦʨʳʪʳʥʜʳפ

ʉʠʥʪʝʟʜʝʣʛʝʥ ʛʠʜʨʦʛʝʣʴ: 

- ʙʽʨ ʟʘʨʷʜʪʳ ʩʽʣʪʽʣʽ ʠʦʥʜʘʨ ʩʫʜʳ ʪײʟʩʳʟʜʘʥʜʳʨʫ װʰʽʥ ʤʘשʳʟʜʳ; 

- ʝʢʽ ʟʘʨʷʜʪʳ ʩʽʣʪʽʣʽ ʞʝʨ ʤʝʪʘʣʘʨʳʥʳש ʠʦʥʜʘʨʳ ʩʫʜʳ ʞײʤʩʘʨʪʫʜʘ, ʠʦʥ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 
ʪʝʭʥʦʣʦʛʠʷʩʳʥʜʘ ʪʠʽʤʜʽ. 
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ɸ.ɾ. ʈʳʩʙʝʢʦʚ., ʄ. ʄʘסʘʫʠʷʥʦʚʘ 

ʉʝʤʝʡ ץʘʣʘʩʳʥʳש çˉ44 ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʙʽè ʂʄʄ 

 ,ʘʣʽʤʽסײʤ שʳʣʳʤʠ ʞʝʪʝʢʰʽʣʝʨʽ ï ʂʫʜʘʙʘʝʚʘ ɸ.ɹ., ʭʠʤʠʷ ʧᴅʥʽʥʽנ

ʄʫʩʘʤʘʛʘʤʙʝʪʦʚʘ ʉ.ʂ., ʛʝʦʛʨʘʬʠʷ ʧᴅʥʽʥʽש ʤסײʘʣʽʤʽ 

 

ɸʉʂᴆʂ ױפʈɸʄʓʅɼɸנʓ ʂɸʃʀʁɻɽ ʊʆʇʓʈɸױפ פʈɸʄʓʅʓר ᴄʉɽʈɯʅ ɿɽʈʊʊɽʋ 

 

ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ɽʨʪʽʩ ᴇʟʝʥʽ ʞʘסʘʣʘʫʳʥʳש ʪʦʧʳʨʘץʪʘʨʳ ץʘʥʰʘʣʳץʪʳ ʦʩʳ ʘʩʢᴇʢ ʪʘסʘʤʜʳץ 

ᴇʩʽʤʜʽʛʽʥ ᴇʩʽʨʫʛʝ ʪʠʽʤʜʽ. ʊʦʧʳʨʘץʪʳײץ שʨʘʤʳʥʳש ᴇʩʽʤʜʽʢʪʝʨʛʝ, ʢᴇʢᴇʥʽʩʪʝʨʛʝ ᴅʩʝʨʽʥ ʙʽʣʫ ʤʘשʳʟʜʳ.  

Ϲʟʝʢʪʽʣʽʛʽ. ʂʘʣʠʡ ï ʙײʣ ײץʥʜʳ ץʦʨʝʢʪʽʢ ʵʣʝʤʝʥʪ, ʦʥʳש ᴇʩʽʤʜʽʢ ʢᴇʟʜʝʨʽʥʜʝ ʞʠʥʘʣʫʳʥ 

ʟʝʨʪʪʝʫ ᴇʟʝʢʪʽ ʤʽʥʜʝʪ ʂʘʣʠʡ ï ʙײʣ ײץʥʜʳ ץʦʨʝʢʪʽʢ ʵʣʝʤʝʥʪ, ʦʥʳש ᴇʩʽʤʜʽʢ ʢᴇʟʜʝʨʽʥʜʝ ʞʠʥʘʣʫʳʥ 

ʟʝʨʪʪʝʫ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʩʢᴇʢ ʠʥʬʝʢʮʠʷʜʘʥ ץʦʨסʘʡʜʳ.  ʉ ʜᴅʨʫʤʝʥʽ ײץʨʘʤʳ ʝʞʝʣʛʽ 

ʟʘʤʘʥʥʘʥ ʙʝʨʽ ʘʩʢᴇʢʪʽש ʚʠʨʫʩʧʝʥ ʢװʨʝʩʫ, ʩʦʥʜʘʡ-ʘץ,  ʦʨʛʘʥʠʟʤʜʽ ʠʥʬʝʢʮʠʷʜʘʥ ץʦʨסʘʥʫ ʢװʰʽʥ 

ʘʨʪʪʳʨʘʜʳ. ɸʩʢᴇʢʪʽש ʞʘʧʳʨʘסʳʥ ʘסʟʘʥʳ ʚʠʨʫʩʪʘʨʜʘʥ ץʦʨסʘʡ ʦʪʳʨʳʧ, ʞʘʨʘץʘʪʪʘʨʜʳ ʝʤʜʝʫʜʝ 

ʤʘשʳʟʜʳ ʙʦʣʳʧ ʝʩʝʧʪʝʣʝʜʽ. ᴄʣʩʽʟʜʽʢ, ʩʫʳץ ʪʠʶ, ʞᴇʪʝʣ, ʰʘʨʰʘʫ ʩʠʷץʪʳ ʤᴅʩʝʣʝʣʝʨʜʽש ʘʣʜʳʥ ʘʣʳʧ, 

 .ʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ ʞᴅʨʜʝʤʜʝʩʝʜʽץ

ɾϰʤʳʩʪʳϬ ʤʘϨʩʘʪʳ: ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʘʫʜʘʥʜʘʨʳʥʳש ʪʦʧʳʨʘץʪʘʨʳʥʳש ʬʠʟʠʢʘʣʳץ-

ʭʠʤʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʩʳʥ ʟʝʨʪʪʝʧ, ʪʦʧʳʨʘץʪʘ ᴇʩʝʪʽʥ ʘʩʢᴇʢʪʽײץ שʨʘʤʳʥʜʘסʳ ʢʘʣʠʡʜʽש ʤᴇʣʰʝʨʽʥ 

ʘʥʳץʪʘʫ.   

ɿʝʨʪʪʝʫ ʤʽʥʜʝʪʪʝʨʽ:  

¶ ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʘʫʜʘʥʜʘʨʳʥʘʥ ʪʦʧʳʨʘװ ץʣʛʽʣʝʨʽʥ ʪʘʣʘʧץʘ ʩʘʡ ʘʣʘ ʦʪʳʨʳʧ, ʪʦʧʳʨʘץ 

  ;ʪʘʫץʤᴇʣʰʝʨʽʥ ʘʥʳ שʨʘʤʳʥʘʥ ʢʘʣʠʡʜʽײץ

¶ ɸʩʢᴇʢʪʽײץ שʨʘʤʳʥʜʘסʳ ʢʘʣʠʡʜʽ ʘʥʳץʪʘʫ. 

¶ ʊʦʧʳʨʘײץ ץʨʘʤʳʥʜʘסʳ ʤʠʥʝʨʘʣʜʳץ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʘʩʢᴇʢʢʝ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ.   

ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ. ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʪʦʧʳʨʘײץ ץʨʘʤʳʥʳש ʘʩʢᴇʢ ᴇʩʽʤʜʽʛʽ ײץʨʘʤʳʥʜʘסʳ 

ʢʘʣʠʡʛʝ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ ʤʘץʩʘʪʳʥʜʘ ʝʢʽ ʘʫʜʘʥ ʥʘʟʘʨסʘ ʘʣʳʥʜʳ: ɹʦʙʨʦʚʢʘ ʞᴅʥʝ ɿʘʪʦʥ ʘʫʜʘʥʜʘʨʳʥʳש 

ʪʦʧʳʨʘץʪʘʨʳ.  

ϧʦʡʳʣϤʘʥ ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʫʜʽϬ ϸʜʽʩʪʝʨʽ. çʂʦʥʚʝʨʪè ᴅʜʽʩʽ ʘʨץʳʣʳ ʪʦʧʳʨʘװ ץʣʛʽʣʝʨʽʥ ʘʣʫ, 

  .ʘ ʞᴅʥʝ ʘʩʢᴇʢʢʝ ʩʳʥʘʤʘ ʜʘʡʳʥʜʘʣʜʳץץʳʣʳ ʪʦʧʳʨʘץʤʠʥʝʨʘʣʜʘʥʫ ᴅʜʽʩʽ ʘʨ ץʘסʨײץ

https://www.pwc.com/us/en/services/esg/library/%20sustainability-survey.html
https://www.pwc.com/us/en/services/esg/library/%20sustainability-survey.html
https://www.ektu.kz/files/DistanceEducation/Resource/544488/%D0%9B%D0%95%D0%9A%D0%A6%D0%98%D0%AF%2011.docx
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ɾϰʤʳʩʪʳϬ Ϥʳʣʳʤʠ ʞʘϬʘʣʳϤʳ. ʉʝʤʝʡ ʘʡʤʘסʳʥʜʘסʳ ʪʦʧʳʨʘײץ ץʨʘʤʳʥʳש ʘʩʢᴇʢ 

  ʘʰ ʨʝʪ ʟʝʨʪʪʝʣʽʧ ʦʪʳʨסʪʘʣʫʳʥʘ ʘʣץʞʠʥʘ שʳ ʢʘʣʠʡʜʽסʨʘʤʳʥʜʜʘײץ

ɾײʤʳʩʪʳש ʥᴅʪʠʞʝʩʽʥʝ ʢʝʣʝʨ ʙʦʣʩʘץ, ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʘʫʜʘʥʜʘʨʳʥʳש ɹʦʙʨʦʚʢʘ 

ʩʘʷʞʘʡʳʥʘʥ, ɿʘʪʦʥ ʢʝʥʪʽʥʝʥ ʞᴅʥʝ ʊװʡʝʤʦʡʥʘץ ʘʨʘʣʳʥʘʥ ʪʦʧʳʨʘװ ץʣʛʽʣʝʨʽʥ ʪʘʣʘʧץʘ ʩʘʡ ʘʣʘ 

ʦʪʳʨʳʧ,  ʬʠʟʠʢʘʣʳץ-ʭʠʤʠʷʣʳץ ʩʠʧʘʪʪʘʤʘ ʞʘʩʘʣʜʳ. ɿʘʪʦʥ ʢʝʥʪʽʥʽש ʪʦʧʳʨʘסʳʥʳש ʪװʩʽ ï ʘʰʳץ ץʘʨʘ 

 ʘʥסʘʨʘʰʽʨʽʥʜʽʩʽ 1-2 %. ɹʦʙʨʦʚʢʘ ʩʘʷʞʘʡʳʥʘʥ ʘʣʳʥץ ,ץʽʣ ʩʘʟʜʳ ʪʦʧʳʨʘשʩʪʽ ʞʝװʳʨ ʪשʦץ

ʪʦʧʳʨʘץʪʳש ʪװʨʽ ï ץʘʨʘ-ץʦשʳʨ ʪʦʧʳʨʘץ ,ץʘʨʘʰʽʨʽʥʜʽʩʽ 3-4 %, ʊװʡʝʤʦʡʥʘץ ʘʨʘʣʳʥʘʥ ʘʣʳʥסʘʥ 

ʪʦʧʳʨʘץʪʳש ʪװʩʽ ï ʢᴅʜʽʤʛʽ ץʘʨʘ ץʦשʳʨ ʪʦʧʳʨʘץ ,ץʘʨʘʰʽʨʽʥʜʽʩʽ 1-2 %. ʄʝʭʘʥʠʢʘʣʳײץ ץʨʘʤʳ: 45-30 

%, 30-20 % ʙʦʣʳʧ ʢʝʣʝʪʽʥ ʦʨʪʘʰʘ ʩʘʟʜʘץ, ʞʝשʽʣ ʩʘʟʜʘץ ʪʦʧʳʨʘץʪʘʨ ʙʦʣʳʧ ʢʝʣʝʜʽ. 

ɸʩʢᴇʢʪʽײץ שʨʘʤʳʥʜʘסʳ ʢʘʣʠʡʜʽ ʘʥʳץʪʘʜʳ. ʊʦʧʳʨʘץʪʳש ʞᴅʥʝ ʘʩʢᴇʢʪʽײץ שʨʘʤʳʥʜʘסʳ 

ʢʘʣʠʡʜʽ ʘʥʳץʪʘʫ װʰʽʥ  ʩʳʥʘʤʘʣʘʨʜʳ ʝʢʽ ʙᴇʣʽʢʢʝ ʙᴇʣʽʧ, 3- ʪʦʧʳʨʘװ ץʣʛʽʣʝʨʽʥʝ ʪʳשʘʡʪץʳʰ   ץʦʩʳʧ, 

3 ʪʦʧʳʨʘװ ץʣʛʽʩʽʥ ʪʳשʘʡʪץʳʰʩʳʟ ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʪʘʙʠסʠ ʞʘʨʳץʪʳש ʢᴇʤʝʛʽʤʝʥ ʘʩʢᴇʢʪʽ 

ᴇʩʽʨʜʽ.ʊʦʧʳʨʘװ ץʣʛʽʣʝʨʽʥʜʝʛʽ ʘʩʢᴇʢʪʽײץ שʨʘʤʳʥʜʘסʳ ʢʘʣʠʡʜʽש ʤᴇʣʰʝʨʽʥ FP5450 (BIOBASE, פʍʈ) 

 ʘ ʞᴅʥʝ ʘʩʢᴇʢʢʝץץʊʦʧʳʨʘ.ץʪʘʜʳץʳ ʞʘʣʳʥʜʳ ʬʦʪʦʤʝʪʨʠʷ ᴅʜʽʩʽʤʝʥ ʢʘʣʠʡʜʽ ʘʥʳסʳʩʳʥʜʘסʨʳʣײץ

ʩʳʥʘʤʘ ʜʘʡʳʥʜʘʫ ײץʨסʘץ ʤʠʥʝʨʘʣʜʘʥʫ ᴅʜʽʩʽʤʝʥ ʞװʨʛʽʟʽʣʜʽ. 

ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʘʫʜʘʥʜʘʨʳʥʘʥ ʪʦʧʳʨʘײץ ץʨʘʤʳʥʘʥ ʢʘʣʠʡʜʽש ʤᴇʣʰʝʨʽ ʘʥʳץʪʘʣʜʳ. 

ʊʦʧʳʨʘץʪʘʥ ʢʘʣʠʡʜʽש ʤᴇʣʰʝʨʽ  ʊװʡʝʤʦʡʥʘץ ʘʨʘʣʳ ï 0,199ʤʛ/ʛ, ɿʘʪʦʥ ʢʝʥʪʽ ï 0,201ʤʛ/ʛ, ɹʦʙʨʦʚʢʘ 

ʩʘʷʞʘʡʳʥʜʘ ï 0,412ʤʛ/ʛ ʙʦʣʜʳ. 

ᴄʜʝʙʠʝʪʪʝʨ 

 .ʪʘʥʫ / ɸʣʤʘʪʳ: ɾʐʉ ʈʇɹʂ çɼᴅʫʽʨè, 2013. ï 173 ʙץʘʙʳʰʝʚʘ ɾ.ʂ. ʊʦʧʳʨʘפ .1

2. ʊʘʟʘʙʝʢʦʚ ʊ.ʊ. ʊʦʧʳʨʘץʪʳײץ שʥʘʨʣʳʣʳסʳ. ï ɸʣʤʘʪʳ, 1999. 

3. ɹʠʣʴʜʝʙʘʝʚʘ ʈ.ʄ., ɹʠʛʘʣʠʝʚ ɸ.ɹ., ɾʘʤʘʣʙʝʢʦʚ ɽ.ʋ. ɾʘʣʧʳ ʪʦʧʳʨʘץʪʘʥʫ. ï ɸʣʤʘʪʘ, 2001. 

 

 

ɸ.ʅ. ɸץʳʣʞʘʥʦʚʘ, ɼװʡʩʝʥ ɻװʣʥײʨ 

çʐᴅʢᴅʨʽʤ ʘʪʳʥʜʘסʳ ʢᴇʧʙʝʡʽʥʜʽ ˉ5 ʛʠʤʥʘʟʠʷè ʂʄʄ 

  ʳʟʳ ɹʘʣʞʘʥ., ɸ.ɹ. ʅʫʛʤʘʥʦʚʘץʳʣʳʤʠ ʞʝʪʝʢʰʽʣʝʨʽ ï ʉʘʙʳʨʞʘʥנ

ʙʠʦʣʦʛʠʷ ʧᴅʥʽ ʤסײʘʣʽʤʜʝʨʽ 

 

ɸɹɸʁ ʆɹʃʓʉʓʅɼɸנʓ ʆʄʓʈʊפɸʃʓ ɾɸʅʋɸʈʃɸʈɼʓר ʊתʈʃɽʈɯʅɽ 3D 

ʀʅʊɽʈɸʂʊʀɺʊɯ ʂɸʈʊɸʉʓʅ פʆʃɼɸʅɸ ʆʊʓʈʓʇ, ʄʆʅʀʊʆʈʀʅɻ ɾתʈɻɯɿʋ 

 

 ʘשʡʝʩʽʥʜʝ ʞʘװʡʝʩʽʥʜʝ ʞᴅʥʝ ʥʝʛʽʟʛʽ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʫ ʞװʦʩʳʤʰʘ ʙʽʣʽʤ ʙʝʨʫ ʞפ

ʩʪʘʥʜʘʨʪʪʘʨʤʝʥ ʙʝʣʛʽʣʝʥʛʝʥ ʤʝʪʘʧᴅʥʜʽʢ ʙʽʣʽʤ ʙʝʨʫʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʦץʫʰʳʣʘʨʜʳש ʢװʥʜʝʣʽʢʪʽ ʞᴅʥʝ 

ʤʝʢʪʝʧʪʝʥ ʪʳʩ ʽʩ-ᴅʨʝʢʝʪʽʥʜʝ ץʘʣʳʧʪʘʩʘʜʳ. ʆʣʘʨ ᴅʩʽʨʝʩʝ ʜʘʨʳʥʜʳ ʞᴅʥʝ ʜʘʨʳʥʜʳ ʙʘʣʘʣʘʨʜʳש 

ʛʝʦʛʨʘʬʠʷ ʞᴅʥʝ ʵʢʦʣʦʛʠʷ ʩʘʣʘʩʳʥʜʘסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥ ײʡʳʤʜʘʩʪʳʨʫʜʘ ʢᴇʨʽʥʝʜʽ. 

 ʤʢʽʥʜʽʢʪʝʨ ʧʘʡʜʘ ʙʦʣʜʳ, ʦʣʘʨװʤ ץʘ ʪʝʭʥʠʢʘʣʳשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʞʘשʘʟʽʨ ʞʘפ

ʟʝʨʪʭʘʥʘʜʘ ʪʘʙʠסʠ ʧʨʦʮʝʩʪʝʨ ʤʝʥ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ʥʝײסʨʣʳʤ ץʳʟʳץʪʳ ʞᴅʥʝ ʜᴅʣʽʨʝʢ ᴇʣʰʝʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʣʘʨʜʳש ʙʽʨʽ ï Google Earth ʙʘסʜʘʨʣʘʤʘʩʳ, סʘʣʘʤʪʦʨʜʘ ʙװʢʽʣ ɾʝʨʜʽש 

ʩʧʫʪʥʠʢʪʽʢ ʬʦʪʦʩʫʨʝʪʪʝʨʽʥ ʞʘʨʠʷʣʘʡʪʳʥ Google ʞʦʙʘʩʳ. ɹײʣ ʙʘסʜʘʨʣʘʤʘʜʘ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ 

ᴇʟʜʝʨʽʥʽש ʙʝʣʛʽʣʝʨʽʥ ʞʘʩʘʡ ʘʣʘʜʳ ʞᴅʥʝ ʩʫʨʝʪʪʝʨʽʥ ʩʧʫʪʥʠʢʪʽʢ ʩʫʨʝʪʪʝʨʜʝ (ʙײʣ ʙʘʩץʘ ʢᴇʟʜʝʨʜʝʥ 

ʘʣʳʥסʘʥ ʢʘʨʪʘʣʘʨ ʥʝʤʝʩʝ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʬʦʪʦʩʫʨʝʪʪʝʨ ʙʦʣʫʳ ʤװʤʢʽʥ), ʞʝʨʜʝʛʽ ץʘʰʳץʪʳץʪʳ 

ᴇʣʰʝʡ ʘʣʘʜʳ, ʦʙʲʝʢʪʽʣʝʨʜʽש ʢʦʦʨʜʠʥʘʪʘʣʘʨʳʥ ʘʥʳץʪʘʡ ʘʣʘʜʳ, ʧʨʦʮʝʩʪʝʨ ʤʝʥ ײץʙʳʣʳʩʪʘʨʜʳ 

ʠʤʠʪʘʮʠʷʣʘʡ ʘʣʘʜʳ. ɹʘסʜʘʨʣʘʤʘ ʙʝʣʛʽʣʽ ʙʽʨ ʘʡʤʘץ ʪʫʨʘʣʳ ʢᴇʧʪʝʛʝʥ ץʦʩʳʤʰʘ ʜʝʨʝʢʪʝʨʜʽ ץʦʩʫ 

ʤװʤʢʽʥʜʽʛʽʥʝ ʠʝ. Google Earth ʢʘʨʪʘʣʘʨʳʥʳש ʘʞʳʨʘʪʳʤʜʳʣʳסʳ ʞʦסʘʨʳʨʘץ, ʙײʣ ᴇʣʰʝʤʜʝʨʜʽש 

ʜᴅʣʜʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. 

ᴄʜʽʩʪʝʤʝʣʽʢ ײʩʳʥʳʩʪʘʨ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʜʝ, ץʦʩʳʤʰʘ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʜʝ ʤʝʢʪʝʧʪʝʛʽ 

ʟʝʨʪʪʝʫʣʝʨʜʽ ײʡʳʤʜʘʩʪʳʨʫʜʘ Google Earth (çɾʝʨ ʧʣʘʥʝʪʘʩʳè) ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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ʊʘץʳʨʳʧʪʳש ᴇʟʝʢʪʽʣʽʛʽ: Google ʢʘʨʪʘʩʳ ʘʨץʳʣʳ ʦʤʳʨʪץʘʣʳ ʞʘʥʫʘʨʣʘʨסʘ ʟʝʨʪʪʝʫ 

ʞװʨʛʽʟʽʣʛʝʥ ʘץʧʘʨʘʪʪʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ɸʙʘʡ ʦʙʣʳʩʳʥʳ3 שD ʢʘʨʪʘʩʳ ʞʘʩʘʣʜʳ.  

ʄʘץʩʘʪʳ:  

Live ʨʝʞʠʤʽʥʜʝ ɸʙʘʡ ʦʙʣʳʩʳʥʳש ʦʤʳʨʪץʘʣʳ ʞʘʥʫʘʨʣʘʨʳʥʳ3 שD ʠʥʪʝʨʘʢʪʠʚʪʽ Google 

Earth ("ɾʝʨ ʧʣʘʥʝʪʘʩʳ") ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʪʝʭʥʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨʜʳש ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫ ʞᴅʥʝ ʜʘʤʳʪʫ. 

ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨ: 

Google Earth סʘʨʳʰʪʘʥ ᴅʣʝʤʥʽש ʢᴇʨʽʥʽʩʽʥ ײʩʳʥʘʜʳ. ʇʣʘʥʝʪʘʥʳש ʠʪʝʨʫ ʞᴅʥʝ ʪʘʨʪʫ ʢװʰʽ 

ɾʝʨʜʽ ʙʘʷʫ ʘʡʥʘʣʜʳʨʘʜʳ. ʊʽʥʪʫʽʨʜʽש ʦש ʞʘץ ʪװʡʤʝʰʽʛʽʤʝʥ ʞʳʣʞʳʪʫʜʳש ʥʝʤʝʩʝ ʩװʡʨʝʫʜʽש 

ʦʨʪʘסשʳ ʜᴇשʛʝʣʝʛʽ ʤʘʩʰʪʘʙʪʳ װʣʢʝʡʪʫʛʝ ʞᴅʥʝ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɽʛʝʨ ʩʽʟ ʞʝʨ ʰʘʨʳʥʳש 

ʞʦסʘʨסʳ ʦש ʞʘץ ʙײʨʳʰʳʥʘʥ ᴇʪʩʝשʽʟ, ʰʘסʳʥ ʢʦʤʧʘʩ װʣʢʝʥ ʥʘʚʠʛʘʮʠʷʣʳץ ʢᴇʤʝʢʰʽ ʙʦʣʘʜʳ. 

ʂʘʨʪʘʥʳ ʘʡʥʘʣʜʳʨʫ װʰʽʥ ʰʝשʙʝʨʜʽ ʙʘʩʳʧ, ʩװʡʨʝשʽʟ. ʂʦʤʧʘʩʥʳʡ ʩʝʨʚʝʨ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ʉʦʣסʘ 

ʥʝʤʝʩʝ ʦסשʘ ʞʳʣʞʳʪʫ װʰʽʥ ʢᴇʨʩʝʪʢʽ ʧʝʨʥʝʣʝʨʜʽ ʙʘʩʳשʳʟ ʥʝʤʝʩʝ ʢʝʟ ʢʝʣʛʝʥ ʙʘסʳʪʪʘ ʞʳʣʞʫ װʰʽʥ 

ʦʨʪʘסשʳ ʞײʣʜʳʟʜʳ ʜʞʦʡʩʪʠʢ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʳשʳʟ. ʆש ʞʘץʪʘסʳ ʜᴇשʛʝʣʝʢ ʤʘʩʰʪʘʙʪʘʫ 

ʜʝשʛʝʡʣʝʨʽʥ ʙʘʩץʘʨʘʜʳ. ɻʣʦʙʫʩʪʳ ʧʝʨʩʧʝʢʪʠʚʘʜʘ ʢᴇʨʫʛʝ ʞᴅʥʝ ʢᴇʢʞʠʝʢ ʩʳʟʳסʳʥ ʞʦסʘʨʳ ʥʝʤʝʩʝ 

ʪᴇʤʝʥ ʞʳʣʞʳʪʫסʘ ʙʦʣʘʜʳ. ɾʘץʳʥʥʘʥ ץʘʨʘסʘʥʜʘ ʞʘץʳʥʳʨʘץ ʢᴇʨʽʥʝʜʽ. ɹײʣ 3D סʠʤʘʨʘʪʪʘʨʤʝʥ 

ʞײʤʳʩ ʽʩʪʝʛʝʥʜʝ ʜʝ ᴇʪʝ ʳסשʘʡʣʳ. ɹײʣ ʢᴇʨʽʥʽʩ ɾʝʨ ץʘʙʘʪʳ ץʦʩʳʣסʘʥʜʘ ʞʘץʩʳ ʢᴇʨʽʥʝʜʽ. Google 

Planet Earth ʞʝʨ ʪʫʨʘʣʳ ʢᴇʧʪʝʛʝʥ ʘץʧʘʨʘʪʪʳ ʙʝʨʝ ʘʣʘʜʳ ʞᴅʥʝ ʦʥʳש ʙʘʨʣʳסʳʥ ʙʽʨʜʝʥ ʢᴇʨʫ ץʠʳʥ 

ʙʦʣʫʳ ʤװʤʢʽʥ. ɹײʣ ʧʘʨʘʤʝʪʨ װʰʽʥ ʘץʧʘʨʘʪ ץʦʩʫסʘ ʥʝʤʝʩʝ ᴇʰʽʨʫʛʝ ʙʦʣʘʪʳʥ ץʘʙʘʪʪʘʨʜʘ ʩʘץʪʘʣʘʜʳ. 

ʉʽʟʛʝ ץʘʞʝʪʪʽ ʛʝʦʘץʧʘʨʘʪ ʪʫʨʘʣʳ ʙʝʡʥʝ ʥʝʤʝʩʝ ʩʫʨʝʪ ʪװʨʽʥʜʝ ʘץʧʘʨʘʪʧʝʥ ʙᴇʣʽʩʝ ʘʣʘʩʳʟ, ʷסʥʠ ʙʽʟ ᴇʟ 

ʟʝʨʪʪʝʫʣʝʨʽʤʽʟ ʙʦʡʳʥʰʘ ʦʤʳʨʪץʘʣʳ ʞʘʥʫʘʨʣʘʨ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳ ʙᴇʣʽʩʝʤʽʟ. Google װʣʢʝʥʽʨʝʢ 

ʢʝʩʢʽʥ ʞʘʩʘʫ װʰʽʥ ʙʽʨʽʢʪʽʨʽʣʛʝʥ ʽʣʝʩʧʝ ʬʦʪʦʩʫʨʝʪʪʝʨʜʝʥ ʢʝʩʢʽʥʜʝʨʜʽ ʰʳסʘʨʘʜʳ. ʉʫʨʝʪʪʝʨʜʽש ᴇʟʽ 

ᴅʨʪװʨʣʽ ʩʘʧʘʜʘ. תʣʢʝʥ ץʘʣʘʣʘʨ ᴅʜʝʪʪʝ ʘʥʳץ ʞᴅʥʝ ʬʦʢʫʩʪʘ ʙʦʣʘʜʳ, ʙʽʨʘץ ʰʘʣסʘʡ ʘʫʜʘʥʜʘʨ ʞʠʽ 

ʙײʣʳסשʳʨ ʙʦʣʘʜʳ. ʂᴇʙʽʥʝʩʝ ᴅʨʪװʨʣʽ ʩʧʫʪʥʠʢʪʽʢ ʩʫʨʝʪʪʝʨʜʽ ʙʝʣʛʽʣʝʡʪʽʥ ץʘʨʘסשʳ ʞᴅʥʝ ʘʰʳץ 

ʞʘʨʳץʪʘʨ ʙʘʨ. ɿʝʨʪʪʝʣʛʝʥ ʘץʧʘʨʘʪʪʳ Google Maps ʘʨץʳʣʳ ʠʥʪʝʨʘʢʪʠʚʪʽ 3D ʢʘʨʪʘ ʪװʨʽʥʜʝ ʢᴇʨʩʝʪʫ 

ᴇʪʝ ʪʠʽʤʜʽ. 

ɹײʣ ʙʘסʜʘʨʣʘʤʘʥʳש ʢᴇʤʝʛʽʤʝʥ ʩʽʟ: çסʘʣʘʤʰʘʨʜʳש ʢʝʟ ʢʝʣʛʝʥ ʞʝʨʽʥʝ ʩʘʷʭʘʪ ʞʘʩʘʡ ʘʣʘʩʳʟ: 

ʩʧʫʪʥʠʢʪʽʢ ʬʦʪʦʩʫʨʝʪʪʝʨʜʽ ץʘʨʘשʳʟ, ʘʫʤʘץʪʳש ʢʘʨʪʘʣʘʨʳʥ ʞᴅʥʝ װʰ ᴇʣʰʝʤʜʽ ʢʝʩʢʽʥʜʝʨʜʝʛʽ 

 ʽʟ. podborka geograficheskie materialovשʩʽװʙʽʥʝ ʪװʭʠʪ ʪײʰʳʧ, ʤײ ʘץʘʨʳʰס ,ʳʟשʘʨʘץ ʠʤʘʨʘʪʪʘʨʜʳס

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʩʽʟ ʩʘץʪʘʫסʘ ʞᴅʥʝ ʜʦʩʪʘʨʳשʳʟסʘ ʞʽʙʝʨʫʛʝ ʙʦʣʘʪʳʥ ʩװʡʽʢʪʽ ʢᴇʨʽʢʪʽ ʞʝʨʣʝʨʽשʽʟʜʽ 

ʢᴇʨʝ ʘʣʘʩʳʟ. 

Google Earth ï ʙʨʘʫʟʝʨ ץʳʟʤʝʪʽʥ ʘʪץʘʨʘʪʳʥ ʞᴅʥʝ ʧʣʘʥʝʪʘʤʳʟ ʪʫʨʘʣʳ ᴅʨʪװʨʣʽ ʘץʧʘʨʘʪʪʳ 

ʢᴇʨʩʝʪʝʪʽʥ ץʦʣʜʘʥʙʘ. ʆʥʳש ʞײʤʳʩ ʧʨʠʥʮʠʧʽ ʩʧʫʪʥʠʢʪʽʢ ʬʦʪʦʩʫʨʝʪʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ. 

ʆʥʳש ʢᴇʤʝʛʽʤʝʥ ʩʽʟ ʧʣʘʥʝʪʘʥʳש ʢʝʟ ʢʝʣʛʝʥ ʙᴇʣʽʛʽʥ ʩʫʨʝʪʢʝ ʪװʩʽʨʝ ʘʣʘʩʳʟ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʥʳ 

ᴅʨʪװʨʣʽ ʙײʨʳʰʪʘʨʜʘʥ, ʙײʨʳʰʪʘʨʜʘʥ ʞᴅʥʝ ʤʘʩʰʪʘʙʪʘʨʜʘʥ ʢᴇʨʝ ʘʣʘʩʳʟ. ʆʥʳש ʢᴇʤʝʛʽʤʝʥ 

ʩʪʫʜʝʥʪʪʝʨ ᴅʣʝʤʥʽש ʢʝʟ ʢʝʣʛʝʥ ʙײʨʳʰʳʥ ʟʝʨʪʪʝʡ ʘʣʘʜʳ, ץʘʰʳץʪʳץʪʳ ᴇʣʰʝʡ ʘʣʘʜʳ, ᴇʟʜʝʨʽʥʽש 

ʚʠʨʪʫʘʣʜʳ ʤʘʨʰʨʫʪʪʘʨʳʥ ʞʘʩʘʧ, ײץʨʙʳʣʘʨʳʤʝʥ ʙᴇʣʽʩʝ ʘʣʘʜʳ. çɾʝʨ ʧʣʘʥʝʪʘʩʳè ʩʝʨʚʠʩʽʥʽש 

ʢᴇʤʝʛʽʤʝʥ ʩʪʫʜʝʥʪʪʝʨ: 

ü ʬʠʟʠʢʘʣʳץ ʞᴅʥʝ ʩʘʷʩʠ ʢʘʨʪʘʣʘʨʜʳ ʟʝʨʪʪʝʡʜʽ; 

ü ʢʘʨʪʘʣʘʨ ʤʝʥ ʥʘʚʠʛʘʮʠʷʥʳ ʧʘʡʜʘʣʘʥʫʜʳ װʡʨʝʥʫ; 

ü ʪʘʨʠʭʠ ʜʝʨʝʢʪʝʨʜʽ, ʟʝʨʪʪʝʫʣʝʨ ʤʝʥ ʩʘʫʘʣʥʘʤʘʣʘʨʜʳש ʥᴅʪʠʞʝʣʝʨʽʥ ʙʝʡʥʝʣʝʡʜʽ 

ü ʢʘʨʪʘʜʘסʳ ʙʝʣʛʽʣʽ ʙʽʨ ʞʝʨʣʝʨʛʝ ʪװʩʽʥʽʢʪʝʤʝ ʙʝʨʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʙʘʩץʘʣʘʨʤʝʥ ʙᴇʣʽʩʫ; 

ü װʰ ᴇʣʰʝʤʜʽ ʤʦʜʝʣʴʜʝʨʽשʽʟʜʽ ʞʘʩʘשʳʟ ʞᴅʥʝ ʦʣʘʨʜʳ ʢʘʨʪʘʣʘʨסʘ ʦʨʥʘʣʘʩʪʳʨʳשʳʟ; 

ü ɹʘʩץʘ ʘʜʘʤʜʘʨ ʞʘʩʘסʘʥ ʛʝʦʛʨʘʬʠʷʣʳץ ʘץʧʘʨʘʪʪʳ ʘʣʘʜʳ. 

ʆʤʳʨʪץʘʣʳʣʘʨ (ʣʘʪ. Vertebrata) ï ʭʦʨʜʘʣʳʣʘʨʜʳש ʙʽʨ ʪʘʨʤʘסʳ. ײפʨʣʳץʪʘסʳ ʞᴅʥʝ ʘʫʘʜʘסʳ 

(ʞᴅʥʜʽʢʪʝʨʤʝʥ ʙʽʨʛʝ) ʞʘʥʫʘʨʣʘʨʜʳש ʙʘʩʳʤ ʪʦʙʳ. ʆʤʳʨʪץʘʣʳʣʘʨʜʳש ʩʘʥʳ ʤʝʥ ᴅʨʪװʨʣʽʣʽʛʽ ʦʣʘʨʜʳ 

ʤʘשʳʟʜʳ ʵʢʦʣʦʛʠʷʣʳץ ʬʘʢʪʦʨסʘ ʘʡʥʘʣʜʳʨʘʜʳ.ʆʤʳʨʪץʘʣʳʣʘʨ, ʙʘʩ ʩװʡʝʢʪʝʨ (ʦʤʳʨʪץʘʣʳʣʘʨ, ʙʘʩ 

ʩװʡʝʢʪʝʨ) ʭʦʨʜʘʣʳʣʘʨʜʳש ʪʠʧʪʽʢ ʪʘʨʤʘסʳ. פʘʟʙʘ ץʘʣʜʳץʪʘʨʳ ʦʨʜʦʚʠʢ-ʪᴇʤʝʥʛʽ ʩʠʣʫʨʜʘʥ ʙʝʣʛʽʣʽ, 

ʦʤʳʨʪץʘʣʳʣʘʨʜʳ40-45 ש ʤʳשʜʘʡ ʪװʨʽ ʙʝʣʛʽʣʽ. ʆʣʘʨ 7 ʢʣʘʩץʘ ʙᴇʣʽʥʝʜʽ: ʦʤʳʨʪץʘʣʳʣʘʨ, 
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ʰʝʤʽʨʰʝʢʪʽʣʝʨ, ʩװʡʝʢʪʽʣʝʨ, ץʦʩʤʝʢʝʥʜʽʣʝʨ, ʙʘʫʳʨʳʤʝʥ ʞʦʨסʘʣʘʫʰʳʣʘʨ, ײץʩʪʘʨ ʞᴅʥʝ 

ʩװʪץʦʨʝʢʪʽʣʝʨ. ʆʤʳʨʪץʘʣʳʣʘʨ ʞʝʨ ʙʝʪʽʥʜʝ ʢʝש ʪʘʨʘʣסʘʥ, ʦʣʘʨ ʜװʥʠʝʞװʟʽʣʽʢ ʤײʭʠʪʪʘʨʜʳש ʪװʙʽʥʜʝ, 

ʙʠʽʢ ʪʘʫʣʘʨʜʘ ʞᴅʥʝ ץʫʘש ʰᴇʣʜʝʨʜʝ ʢʝʟʜʝʩʝʜʽ. 

ʆʤʳʨʪץʘʣʳʣʘʨ ʙʠʦʩʬʝʨʘʜʘ װʣʢʝʥ ʦʨʳʥ ʘʣʘʜʳ, ᴅʜʝʪʪʝ ʙʠʦʮʝʥʦʟʜʘ ʪʨʦʬʠʢʘʣʳץ (ץʦʨʝʢʪʽʢ) 

ʪʽʟʙʝʢʪʽ ʞʘʙʘʜʳ. ʆʤʳʨʪץʘʣʳ ʞʘʥʫʘʨʣʘʨ ʘʜʘʤ ᴇʤʽʨʽʥʝ ᴇʪʝ ʤʘשʳʟʜʳ. ᴆʡʪʢʝʥʽ ʦʤʳʨʪץʘʣʳʣʘʨסʘ 

ʢᴅʩʽʧʪʽʢ ʞʘʥʫʘʨʣʘʨ ʤʝʥ ʤʘʣʜʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ʞʘʪʘʜʳ. ʆʤʳʨʪץʘʣʳʣʘʨסʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʞᴅʥʝ 

ʦʨʤʘʥ ʰʘʨʫʘʰʳʣʳסʳ ʟʠʷʥʢʝʩʪʝʨʽ, ʘʫʨʫ ʪʘʨʘʪʘʪʳʥ ʪװʨʣʝʨ ʞʘʪʘʜʳ. 

ʈʝʩʧʫʙʣʠʢʘ ʘʫʤʘסʳʥʜʘ ʦʤʳʨʪץʘʣʳ ʞʘʥʫʘʨʣʘʨʜʳ835 ש ʪװʨʽ ʤʝʢʝʥʜʝʡʜʽ, ʦʥʳש ʽʰʽʥʜʝ 

ʩװʪץʦʨʝʢʪʽʣʝʨ ï 178 ʪװʨʽ, ײץʩʪʘʨ ï 489 (ʦʥʳ396 ש-ʩʳ פʘʟʘץʩʪʘʥʜʘ ײʷ ʩʘʣʘʜʳ, ץʘʣסʘʥʜʘʨʳ ʪʝʢ ץʳʩʪʘ 

ʥʝʤʝʩʝ ʢᴇʢʪʝʤ ʤʝʥ ʢװʟʜʝ ײʰʘʜʳ), ʙʘʫʳʨʳʤʝʥ ʞʦʨסʘʣʘʫʰʳʣʘʨ ï 49, ץʦʩʤʝʢʝʥʜʽʣʝʨ ï 12, ʙʘʣʳץ ï 

104 ʞᴅʥʝ ʜᴇשʛʝʣʝʢ ʙʘʩ ï 3. 

 ʢʝʤʽʥʜʝ שʽʰʽʥʜʝ ʞᴅʥʜʽʢʪʝʨʜʽ שʨʽ, ʦʥʳװʪ ץʘ ʞʫʳס-000 100 שʘʩʳʟʜʘʨʜʳץʩʪʘʥʜʘ ʦʤʳʨʪץʘʟʘפ

50 000 ʪװʨʽ ʤʝʢʝʥʜʝʡʜʽ. 

 :ʳʟʳʣ ʢʽʪʘʙʳʥʘ ʝʥʛʝʥפ שʩʪʘʥʥʳץʘʟʘפ

1) ʦʤʳʨʪץʘʣʳ ʞʘʥʫʘʨʣʘʨʜʳ128 ש ʪװʨʽ ʤʝʥ ʪװʨ ʪʘʨʤʘסʳ, ʦʥʳש ʽʰʽʥʜʝ ʙʘʣʳץʪʘʨ ï 18, 

 ;ʦʨʝʢʪʽʣʝʨ ï 40ץʪװʩʪʘʨ ï 57, ʩײץ ,ʘʣʘʫʰʳʣʘʨ ï 10סʦʩʤʝʢʝʥʜʽʣʝʨ ï 3, ʙʘʫʳʨʳʤʝʥ ʞʦʨץ

2) ʦʤʳʨʪץʘʩʳʟ ʞʘʥʫʘʨʣʘʨʜʳ96 ש ʪװʨʽ, ʦʥʳש ʽʰʽʥʜʝ: ʘʥʘʣʠʜʪʝʨ ï 2, ʤʦʣʣʶʩʢʘʣʘʨ ï 6, 

ʰʘʷʥʪᴅʨʽʟʜʽʣʝʨ ï 1, ᴇʨʤʝʢʰʽʪᴅʨʽʟʜʽʣʝʨ ï 2, ʞᴅʥʜʽʢʪʝʨ ï 85. 

ʆʣʘʨ ʩװʪץʦʨʝʢʪʽʣʝʨʜʽ34 ש ʪװʨʽʥ ʞᴅʥʝ ײץʩʪʘʨʜʳ59 ש ʪװʨʽʥ ʞʝʡʜʽ. 

ʅᴅʪʠʞʝʣʝʨ ʤʝʥ ʪʘʣץʳʣʘʫ: 

ɹװʛʽʥʜʝ Google Earth-ʪʽ ʧʘʡʜʘʣʘʥʘʪʳʥ ʪײʪʳʥʫʰʳʣʘʨ ᴇʟʜʝʨʽʥʝ ץʘʞʝʪʪʽ ʧʘʡʜʘʣʳ ʘץʧʘʨʘʪʪʳ 

ʘʣʘ ʘʣʘʜʳ. ɽʛʝʨ ʩʽʟ ʙײʣ ʢʘʨʪʘʥʳ ʢʝʟ ʢʝʣʛʝʥ ʙʨʘʫʟʝʨʜʽש ʽʟʜʝʫ ʮʠʢʣʽʤʝʥ ʩʘʣʳʩʪʳʨʩʘשʳʟ, ʦʥʜʘ ʦʥʳ 

ʽʟʜʝʫ װʰʽʥ ʙʽʟ ʰʦʣסʳʰץʘ ʞʘʥʫʘʨʜʳש ʪʦʣʳץ ʘʪʳʥ ʝʥʛʽʟʝʤʽʟ ʞᴅʥʝ ʦʣ ʙʦʡʳʥʰʘ ץʘʞʝʪʪʽ ʘץʧʘʨʘʪʪʳ 

ʩײʨʳʧʪʘʡʩʳʟ. ɹײʣ ʢʘʨʪʘʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʪʠʽʤʜʽʨʝʢ ʞᴅʥʝ ʳסשʘʡʣʳ. 

ᴄʜʽʩʪʝʤʝʣʽʢ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨʜʳ ʞװʨʛʽʟʝ ʦʪʳʨʳʧ, ʙʽʟ ʪʦʧʪʳץ ʞᴅʥʝ ʞʝʢʝ ʞʦʙʘʣʘʨʜʳ, 

ʪʘץʳʨʳʧʪʳץ ʰʘסʳʥ ʟʝʨʪʪʝʫʣʝʨʜʽ ʦʨʳʥʜʘʡʤʳʟ, ʦץʫ ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʝʤʽʟ, ʩʘʙʘץʪʘ ʧʨʘʢʪʠʢʘʣʳץ 

ʞײʤʳʩʪʘʨʜʳ ʦʨʳʥʜʘʡʤʳʟ, ʵʢʩʢʫʨʩʠʷʣʘʨʜʳ, ʞʦʨʳץʪʘʨʜʳ ʞᴅʥʝ ʪ.ʙ. װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳ 

 :ʦʨʳʪʳʥʜʳʣʘʨפ

ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥʜʘʨʜʘʥ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝ çʢʣʘʩʩʠʢʘʣʳץè ʛʝʦʛʨʘʬʠʷʜʘ ʘʥʳץ ʙᴇʣʽʥʛʝʥ 

ʛʝʦʛʨʘʬʠʷʣʳץ ʞᴅʥʝ ʪʦʧʦʛʨʘʬʠʷʣʳץ ʢʘʨʪʘʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץ Google Earth 

ᴇʥʽʤʜʝʨʽʥʜʝ ʞʦסʘʣʳʧ ʢʝʪʪʽ. ʆʥʳש ʦʨʥʳʥʘ ʧʘʡʜʘʣʘʥʫʰʳ ʟʝʨʪʪʝʣʝʪʽʥ ʦʙʲʝʢʪʽʛʝ ʜʝʡʽʥʛʽ 

 ʢʽʣ ɾʝʨ ʢᴇʨʽʥʝʜʽ, ʤʘʩʰʪʘʙװʞʘʣʧʳʜʘʥ (ʵʢʨʘʥʜʘ ʙ שʪʳ ï ʜʝʤʝʢ, ʙʘʣʘʤʘʣʳ ʰʢʘʣʘʥʳ ï ʝץʪʳץʘʰʳץ

ʰʘʤʘʤʝʥ 1:10000000) ʙʽʨʢʝʣʢʽ ʞᴅʥʝ ʜʝʨʣʽʢ ʙʽʨʜʝʥ ᴇʟʛʝʨʪʝ ʘʣʘʜʳ. ᴇʪʝ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ (ʰʢʘʣʘ 

ʰʘʤʘʤʝʥ 1:10, ʢʝʟ ʢʝʣʛʝʥ ʙײʨʳʰ). ɹײʨʳʰ ʧʝʥ ʤʘʩʰʪʘʙʪʳ ᴇʟʛʝʨʪʫ, ʙʽʨ ʥʳʩʘʥʥʘʥ ʝʢʽʥʰʽʩʽʥʝ 

çʢʝשʽʩʪʽʢ ʘʨץʳʣʳè ײʰʫ ʙʽʨʥʝʰʝ ʩʝʢʫʥʜץʘ ʩʦʟʳʣʘʜʳ, ʘʣ ʢʝʩʢʽʥʜʝʨ ʙʽʨʢʝʣʢʽ ᴇʟʛʝʨʽʧ, ʤײʥʜʘʡ 

 .ʩʫʙʲʝʢʪʠʚʪʽ ʝʣʝʩʽʥ ʞʘʩʘʡʜʳ שʰʫʜʳײ

ʉʘʥʜʳץ ʛʝʦʛʨʘʬʠʷʣʳץ ᴇʥʽʤʜʝʨ ʩʳʨʪץʳ ᴇʣʰʝʤ ʘʥʳץʪʘʤʘʩʳʥʳש (ʩʳʟסʳʰ, ʪʨʘʥʩʧʦʨʪʠʨ, 

ʪʨʘʥʩʧʦʨʪʠʨ ʞᴅʥʝ ʪ.ʙ.) ץʘʞʝʪʪʽʣʽʛʽʥ ʞʦʷʜʳ ï ʢʝʩʢʽʥʜʝʫ ʞᴅʥʝ ᴇʣʰʝʫ ײץʨʘʣʜʘʨʳ ʙʽʨ ʠʥʪʝʨʬʝʡʩʢʝ 

ʙʽʨʽʢʪʽʨʽʣʛʝʥ. ɹײʣ ʢʝʟ ʢʝʣʛʝʥ ʧʝʨʩʧʝʢʪʠʚʘʣʳץ ʧʨʦʝʢʮʠʷʜʘ ץʘʨʘʫ ʢʝʟʽʥʜʝ ʤʝʪʨʠʢʘʣʳץ ʜᴅʣʜʽʢʪʽ 

ʩʘץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

Google Earth ʢʣʘʩʳʥʜʘסʳ ʛʝʦʩʝʨʚʠʩʪʝʨʜʽש ʢװʨʜʝʣʽ ʩʠʧʘʪʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʝʛʞʝʡ-ʪʝʛʞʝʡʣʝʨʽ 

ʞʝʨʜʝʛʽ ʦʙʲʝʢʪʽʣʝʨʜʽ, ᴅʩʽʨʝʩʝ ʞʘʩʘʥʜʳ ʦʙʲʝʢʪʽʣʝʨʜʽ (סʠʤʘʨʘʪʪʘʨ, ײץʨʳʣʳʩʪʘʨ, 

ʠʥʬʨʘײץʨʳʣʳʤʜʘʨ) װʰ ᴇʣʰʝʤʜʽ ʪװʨʜʝ ʢᴇʨʩʝʪʫʜʽ ʪʘʣʘʧ ʝʪʫʜʽ ʪʘʙʠסʠ ʝʪʝʜʽ.  

 ʦʨʥʳʥ ʙʽʨ ʤᴅʥʜʽ ʞᴅʥʝ ʢʝʟ שʳ ʥʳʩʘʥʥʳסʣ ʞʝʨ ʰʘʨʳʥʜʘײʳ ï ʙסʥʝʛʽʟʛʽ ᴅʤʙʝʙʘʧʪʳ שʳʟʤʝʪʪʽפ

ʢʝʣʛʝʥ ʜᴅʣʜʽʢʧʝʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ סʘʣʘʤʜʳץ ʛʝʦʛʨʘʬʠʷʣʳץ ʢʦʦʨʜʠʥʘʪʪʘʨ ʞװʡʝʩʽʥ 

(ʢʘʨʪʘʣʳץ ʧʨʦʝʢʮʠʷʣʘʨʜʳ ʝʤʝʩ) סʘʥʘ ʧʘʡʜʘʣʘʥʫ ʤװʤʢʽʥʜʽʛʽ. 
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Google ʢʘʨʪʘʩʳ ʘʨץʳʣʳ ʦʤʳʨʪץʘʣʳ ʞʘʥʫʘʨʣʘʨסʘ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʛʝʥ ʘץʧʘʨʘʪʪʳ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ɸʙʘʡ ʦʙʣʳʩʳʥʳ3 שD ʢʘʨʪʘʩʳ ʘʨץʳʣʳ ʙʽʣʽʤ ʦʨʜʘʩʳʥʜʘ ʦץʫʰʳʣʘʨʤʝ ʪʘʥʳʩʪʳʨʫ, 

ʞײʤʳʩ ʞʘʩʘʪʫ; 
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ˉ 2 ʉɽʂʎʀʗ: פɸɿɸפ ʊɯʃɯ, ᴄɼɽɹʀɽʊɯ ɾᴄʅɽ ɾʋʈʅɸʃʀʉʊʀʂɸ 

 

 

ˉ 2 ʉɽʂʎʀʗ: ʂɸɿɸʍʉʂʀʁ ʗɿʓʂ, ʃʀʊɽʈɸʊʋʈɸ ʀ ɾʋʈʅɸʃʀʉʊʀʂɸ 

 

 

A. ɹoʣaʪʙeʢץʳʟʳ., ʂ.פ. Eʨʟaʪoʚa  

 çˉ4 ʞaʣʧʳ oʨʪa ʤeʢʪeʙiè ʂʄʄ, Ceʤeʡ ץ. 

  ʳʣʳʤʠ ʞeʪeʢʰiʣeʨi ï ʄ.ʄ. ɹoʣcʳʤʙaeʚa., ʄ.ɹ. ɼʞaʨʢʳʥʙaeʚaנ

 aʣiʤʜeʨiסײʤ שʪiʣi ʤeʥ ᴅʜeʙʠeʪi ʧᴅʥiʥi ץaʟaץ

 

ʄױʍʊAʈ ʄAנAʋʀʅ çʐAפAʅ ʐEʈIè  

ʈOʄAʅʓʅɼAנʓ AɼAʄɿAʊʊʓױפ פʅɼʓʃʓפ   

 

ʄײʭʪaʨ ʄץײaʥײʣʳ ʄaסaʫʠʥʥi1984 ש ʞʳʣʳ ʞaʨʳץ ʢᴇʨʛeʥ çʐaץaʥ-ʐeʨiè ʨoʤaʥʳʥʜa 

ʪoʪoʣʠʪaʨʣʳץ ʞװʡeʥiץ שaʨaʧaʡʳʤ oʪʙacʳʥa ᴅceʨ eʪʫiʥeʥ סaʣaʤʜʳץ ʤᴅceʣeʛe aʡʥaʣסaʥ ʪaʙʠסaʪʪʳ 

 ʳסcaʪʳʥʜaץaʡʪaʨʫ ʤaץ oʪʙacʳ ʢeʛiʥ שaʥʥʳץʳʥ cᴇʟ eʪeʜi. ɹac ʢeʡiʧʢeʨ ʐaסʳʟʜʳʣʳשʤa שaʫʜʳסoʨץ

ᴅʨeʢeʪʪeʨiʤeʥ aʜaʤ ʢeʡʧiʥeʥ ʰʳץץaʥʳ ʞaʡʳʥʜa cʳʨ ʰeʨʪeʜi. Oʣ ʞaʨʳ ʤeʥ ʙaʣacʳʥ ʢᴇʟ aʣʜʳʥʜa 

 a ʜeʡiʥץaʰץʳʨʳ Aʣaʪaʫʜaʥ ɹaʣץʳʤ cᴅʪʪe ᴇʣʪiʨʛeʥ ʞoʣʙaʨʳcʪaʥ ʢeʢ aʣʫʜʳ oʡʣaʡʜʳ. Aסaץ acץ

ʢᴇʰʢeʥ aש ʧaʪʰacʳ-ʞoʣʙaʨʳcʪʳ ʪץײʳʤʳʤeʥ ʞoʡʤaץ ʙoʣaʜʳ. ʐʳסaʨʤaʥʳש ʙacʪʳ eʨeʢʰeʣiʛi ï

ʐaץaʥ ʤeʥ ʞoʣʙaʨʳc aʨacʳʥʜaסʳ ʙaʡʣaʥʳc aʨץʳʣʳ aʜaʤ ʤeʥ ʪaʙʠסaʪ aʨacʳʥʜaסʳ aʣaʫʳʟʜʳץʪʳ 

ʢᴇʨceʪʫiʥʜe. ʈoʤaʥʜa ץaʟaץʪʳש aשʰʳʣʳץ ᴇʥeʨi ʰeʙeʨ cʫʨeʪʪeʣʛeʥ [1].  

ɾaʟʫʰʳ aʜaʤ ʤeʥ ʪaʙʠסaʪ aʨacʳʥ caʣʳcʪʳʨa ,caʣסacʪʳʨa ʙaʡʣaʥʳcʪʳʨaʪʳʥ ʙiʨʥeʰe 

ᴅשʛiʤeʣeʨ ʞaʟסaʥ ʙoʣaʪʳʥ. Aʪaʧ aʡʪץaʥʜa, çɾʳʣaʥʜʳ ʞaʟè, çײפʤʳʨcץaʣaʨ ʢᴇʪeʨiʣiciè ʞᴅʥe ocʳ 

ᴅשʛiʤeʣeʨʜi ᴇʨʙiʪe ʢeʣe ʢᴇʣeʤʜi ʰʳסaʨʤacʳ çʐaץaʥ ʐeʨiè ʨoʤaʥʳʥ ʞaʟʜʳ. ʈoʤaʥʥʳש ʥeʛiʟʛi 

ʤaʟʤײʥʳ ʤeʥ ʠʜeʷcʳ ï aʜaʤ ʤeʥ ʪaʙʠסaʪ, ʐaץaʥ ʤeʥ ʞoʣʙaʨʳcʪʳש aʨacʳʥʜaסʳ ʪeʢeʪiʨec, 

 aסʠץʥʠ oסaʥʳ, ʷסeʨeʢʰeʣiʛi çʬʣeʰʙʵʢè ᴅʜiciʤeʥ ʙacʪaʣ שʳcʪaʨʜʳ cʠʧaʪʪaʫ. ʈoʤaʥʥʳסʪʳץaץ

ʨeʪiʥiש ʢeʨi ʰeʛiʥic ʞacaʡ oʪʳʨʳʧ ʙaʷʥʜaʡʜʳ. ʐaץaʥʥʳש oʪʙacʳ ,ʞoʣʙaʨʳcʧeʥ aʡץacʳ ʙiʨʜeʥ 

cʫʨeʪʪeʣʤeʡ, ʢeʡiʧʢeʨʜiץ שoʣסa ʪװcʢeʥ cᴅʪiʥʜeʛi ʵʧʠʟoʜʪaʥ ʙacʪaʣaʜʳ.  

ʐʳסaʨʤaʜa caʷcʠ ʤᴅceʣeʣeʨ aʰʳʧ ʢᴇʨceʪiʣʤece ʜe, aʚʪoʨ ʢeʡiʧʢeʨʣeʨʜiש ʜʠaʣoʛʳʥaʥ 

eʣʜeʥ ʞʳʨaץ ʢeʪʫiʥiש acʪaʨʳʥ aסשaʨʪaʜʳ. Aʚʪoʨ iʰʢi cʠʤʚoʣʜʳץ ʙeʣʛi aʨץʳʣʳ aʜaʤ ocʳʣaʡ aשʰa 

ʢװʨecʫ ʢeʨeʢ, ײʣʪʪʳש ʞoסaʣסaʥ ʥᴅʨceʣeʨiʥ caץʪaʫ װʰiʥ ocʳʥʜaʡ ʞaʥʢeʰʪiʣiʢ ʢeʨeʢ ʜeʧ ʪײʨסaʥʜaʡ. 

ʂeʡiʧʢeʨiʥe ʣaʡʳץʪʳ aʪ ץoʷ ʙiʣʫ ʞaʟʫʰʳʜaʥ װʣʢeʥ ʰeʙeʨʣiʢʪi ʪaʣaʧ eʪeʜi. ʂᴇʨʢeʤ 

ᴅʜeʙʠeʪʪeʛi ʞaʣץʳ eciʤʜeʨ ʧoʵʪoʥʠʤʜeʨ ʜeʧ aʪaʣaʜʳ. çʐaץaʥ-ʐeʨiʜeʛiè ʢeʡiʧʢeʨʣeʨ ʢᴇʧʰiʣiʢʢe 

ʪaʥʳc, ץaʟaץʪʳש ʪaʥʳʤʳʥʜa, ʪװciʥiʛiʥʜe ʞaʪʪaʣʳʧ ץaʣסaʥ oʙʨaʟʜaʨ ʜa ʙaʨ [3]. 

 ʨaʤʳʥa eʥʙeʡײץ שaʨʤaʥʳסaʥ eciʤʜeʨ ʰʳסcʪaײ שeʨeʢʰeʣiʢʪi ʪe ץʣʪʪʳײ acʠeʪ ʧeʥץ ץʣʪʪʳױ

ʪײʨʳʧ-aץ, oץʠסa ʙaʨʳcʳʥʜa aʪץaʨaʪʳʥ ʨᴇʣi, ʞaʫaʧʢeʨʰiʣiʛi ʢװʨʜeʣeʥe ʪװceʜi [4]. 

ɾaʟʫʰʳ aʜaʤ ʤeʥ ʪaʙʠסaʪʪʳ ʪeʨeש ʙaʡʣaʥʳcʪʳʨa ץaʨacʪʳʨaʜʳ. ɾaʟʫʰʳʥʳש ʢᴅciʙʠʣiʛi 

ʰʳסaʨʤaʥʳש ᴇʥ ʙoʡʳʥaʥ ceʟiʣeʜi. Aשʪaʥʫ, ʞaʥʫaʨʪaʥʫ, aשʰʳʣʳץ ʤᴅceʣeci ʪײʨסʳcʳʥaʥ aʣסaʥʜa 

aʚʪoʨʜʳש ʰeʙeʨ cʫʨeʪʢeʨ eʢeʥʜiʛi aסשaʨʳʣaʜʳ. ʂeʡiʧʢeʨʜiש ᴅʨ cᴅʪʪeʛi ʤiʥeʟ-ײץʣץʳ ʤeʥ aʣסaʥ 

ʙeʪiʥeʥ ץaʡʪʧaʡʪʳʥʳ ʐaץaʥʥʳש ᴇcʫ ʪʨaeʢʪoʨʠʷcʳ oץʳʨʤaʥʥʳש ʢᴇʟ aʣʜʳʥʜa ʪiʟʙeʢʪeʣe ᴇʪeʜi.    

çʐaץaʥ ʐeʨiè ï ʞoʣʙaʨʳc ʞaʡʣʳ ʞaʟʳʣסaʥ ʪʳש ʰʳסaʨʤa. ʈoʤaʥʜa ץaʟaץʪaʨʜʳש aש 

aʫʣaʫʜa ʪװʨʣi aʡʣa-ʪᴅciʣʜi ץoʣʜaʥa ʙiʣʛeʥi eʨeʢʰe aʡʪʳʣaʜʳ. Aʫסa ʰʳץץaʥʜa ʢʠiʟ װʡ, ʢװʨʢe 

ʧiʰiʥiʥʜe ʢeʨeʛeʣi ʪײʟaײץ ץʨסaʥ ʥeʤece ʫʣaʥסaʥ ʞeʤʪiʢʪi ʪacʪaʡʪʳʥ ʙoʣסaʥ, aʣaʡʜa ʞoʣʙaʨʳcʪʳש 

ʙiʨ eʨeʢʰeʣiʛi, ʪeʢ ʞoʣʙaʨʳc ץaʧץaʥ ʞeʤʪiʢ ʙoʣʤaca, ᴇʣeʢceʣeʨʜi ʞeʤeʡʪiʥʜiʛi. פaʟaץ 

aשʰʳʣaʨʳʥʳש ʪaסʳ ʙiʨ ʢeʨeʤeʪ ץacʠeʪi ï aשʜaʨʜʳש oʨʥaʣacʫ oʨʥʳʥ, ʪaʙʠסaʪ ײץʙʳʣʳcʪaʨʳʥ 

aʣʜʳʥ aʣa ʙoʣʞaʧ, ʞeʣ ʙaסʳʪʳʥʳש aשʜaʨסa ץaʣaʡ ᴅceʨ eʪeʪiʥiʥ, aʫʳʣ-aʡʤaץʪʳש ʛeoʛʨaʬʠʷʣʳץ 

oʨʪacʳʥ ᴇʪe ʞaץcʳ ʙiʣʫi. Aʚʪoʨ aʜaʤ ʙaʣacʳʥʳש ʞaʟʳץcʳʟ aש aʪaʫʣʳʥʳ ץʳʨʫ ï װʣʢeʥ ʢװʥᴅ 

ʜeʛeʥʛe oץʳʨʤaʥ ʢᴇʟiʥ ʞeʪʢiʟeʜi.ʰʳסaʨʤa ʰʳʥʜʳץʧeʥ ʞaʥaca cʠʧaʪʪaʣסaʥ. Aʨʭʠʚʪeʨʜeʛi 
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 ʧaʨaʪץʳ ʞoʣʙaʨʳc 1940 ʞʳʣʳ ᴇʣʪiʨiʣʛeʥ ʜeʛeʥ aסשaʰ ʜaʣacʳʥ ʤeʢeʥʜeʛeʥ coץʞaʪʪaʨʜa Iʣe-ɹaʣײץ

ʪaʙʳʣסaʥ [2]. 

 ,ʳʜa oʪʙacʳʥaʥץaʰסAʣ .ץʥʜʳʣʳײץ ץʥeʛiʟʛi ʠʜeʷcʳ-aʜaʤʟaʪʪʳ שoʨʳʪa ʢeʣe, ʨoʤaʥʥʳפ  

ʪʫסaʥ ᴇʣʢeʜeʥ aʞʳʨaʧ, ץoʣ װʟiʧ ץaʣʫ ץʠʳʥʜʳץץa coץʪʳʨaʪʳʥʳʥ cʫʨeʪʪeʡʜi. ʂeʡiʥʥeʥ aʜaʤʥʳש 

aʜaʤʜʳץ ץaʣʳʧʪaʥ ʰʳסʳʧ, ʪaʙʠסaʪץa ʰeʢʪiʨʛeʥ ʟʠʷʥʜʳʣʳסʳ ᴅשʛiʤeʣeʥeʜi. Aʜaʤʥʳש ʙacʪʳ 

ʧaʨʳʟʳ-ʪaʙʠסaʪʪʳ ץoʨסaʫ ʙoʣʫʳ ʪʠic. Aʣ ʪaʙʠסʠ ʟaשʜʳʣʳץʪʳ ʙײʟʫ, ײץʥʳץץaʥ װcʪiʥe ײץʥʳסa 

ʪװcʫʜiש ʢeʡ aשʜaʨʜʳש ʞoʡʳʣʫʳʥa, ʪץײʳʤʳʥʳײץ שʨʫʳʥa ᴅʢeʣiʧ coסaʪʳʥʳʥ ecʪe caץʪaʫ ץaʞeʪʪiʛi. 

ʄײʥʜaʡ ʰʳסaʨʤaʣaʨ ʢeʣeʰeʢ ײʨʧaץʪʳ ʪᴅʨʙʠeʣeʫʜeʛi ʪaʙʠסaʪʪʳש ʨᴇʣiʥ, oʥʜaסʳ ᴅʨʙiʨ ץʳʙʳʨʣaסaʥ 

ʪiʨʰiʣiʢ ʠeciʥiש aʡʨʳץʰa oʨʥʳ ʙaʨ eʢeʥʜiʛiʥ װʡʨeʪeʜi. 
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ˉ 3 ʉɽʂʎʀʗ: ʆʈʓʉ ɾᴄʅɽ ʐɽʊɽʃ ʌʀʃʆʃʆɻʀʗʉʓ 

 

 

ʉɽʂʎʀʗ ˉ 3: ʈʋʉʉʂɸʗ ʀ ʀʅʆʉʊʈɸʅʅɸʗ ʌʀʃʆʃʆɻʀʗ 

 

 

ʄ. ɹʽʨʞʘʥץʳʟʳ 

ʂɻʋ çʉʨʝʜʥʷʷ ʰʢʦʣʘ ʠʤʝʥʠ ɹʠ ɹʦʨʘʥʙʘʡè ɸʢʩʫʘʪʩʢʦʛʦ ʨʘʡʦʥʘ ʦʙʣʘʩʪʠ ɸʙʘʡ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʅʫʢʝʙʘʝʚʥʘ ɸ.ɸ., ʫʯʠʪʝʣʴ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ ʣʠʪʝʨʘʪʫʨʳ,  

ʧʝʜʘʛʦʛ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ 

 

ʌʈɸɿɽʆʃʆɻʀɿʄʓ ɺ ʅɸʐɽʁ ʈɽʏʀ 

 

ʊʝʤʘ ʤʦʝʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ: çʌʨʘʟʝʦʣʦʛʠʟʤʳ ʚ ʥʘʰʝʡ ʨʝʯʠè. ʗ ʚʳʙʨʘʣʘ 

ʝʸ, ʧʦʪʦʤʫ ʯʪʦ ʭʦʪʝʣʘ ʜʦʢʘʟʘʪʴ, ʢʘʢ ʚʘʞʥʦ ʫʧʦʪʨʝʙʣʝʥʠʝ ʬʨʘʟʝʦʣʦʛʠʟʤʦʚ ʚ ʥʘʰʝʡ ʨʝʯʠ. 

ʌʨʘʟʝʦʣʦʛʠʟʤʳ ï ʩʣʦʞʥʳʡ ʚʦʧʨʦʩ, ʪʨʝʙʫʶʱʠʡ ʠʟʫʯʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʥʝʨʫʩʩʢʦʷʟʳʯʥʦʡ ʩʨʝʜʝ. ɺ 

ʩʝʣʝ , ʛʜʝ ʷ ʞʠʚʫ, ʥʝʪ ʨʫʩʩʢʦʡ ʩʨʝʜʳ, ʧʦʵʪʦʤʫ ʤʝʥʷ ʟʘʠʥʪʝʨʝʩʦʚʘʣʘ ʵʪʘ ʪʝʤʘ. ʗ ʨʝʰʠʣʘ ʙʦʣʴʰʝ 

ʫʟʥʘʪʴ ʦ ʪʘʢʠʭ ʫʩʪʦʡʯʠʚʳʭ ʩʦʯʝʪʘʥʠʷʭ, ʢʘʢ ʬʨʘʟʝʦʣʦʛʠʟʤʳ, ʦʙ ʠʭ ʟʥʘʯʝʥʠʠ, ʧʨʦʠʩʭʦʞʜʝʥʠʠ, 

ʧʦʷʚʣʝʥʠʠ ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. ʗ ʨʝʰʠʣʘ ʠʩʩʣʝʜʦʚʘʪʴ ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʠ ʧʦʧʳʪʘʣʘʩʴ ʧʦʥʷʪʴ, 

ʥʘʩʢʦʣʴʢʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʦʥʠ ʚ ʨʝʯʠ, ʯʪʦ ʦʥʠ ʦʙʦʟʥʘʯʘʶʪ. 

 ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʫ ʤʝʥʷ ʚʦʟʥʠʢʣʠ ʚʦʧʨʦʩʳ: çɺʩʝ ʣʠ ʨʝʙʷʪʘ ʟʥʘʶʪ,ʯʪʦ ʪʘʢʦʝ 

ʬʨʘʟʝʦʣʦʛʠʟʤʳ? ʉʫʱʝʩʪʚʫʶʪ ʣʠ ʬʨʘʟʝʦʣʦʛʠʟʤʳ, ʢʦʪʦʨʳʝ ʫʧʦʪʨʝʙʣʶʪʩʷ ʯʘʱʝ ʜʨʫʛʠʭ? ɿʥʘʶʪ 

ʣʠ ʨʝʙʷʪʘ ʥʘʰʝʛʦ ʢʣʘʩʩʘ ʟʥʘʯʝʥʠʝ ʬʨʘʟʝʦʣʦʛʠʟʤʦʚ?çʏʘʩʪʦ ʣʠ ʫʧʦʪʨʝʙʣʷʶʪ ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʥʘ 

ʢʘʟʘʭʩʢʦʤ ʷʟʳʢʝ?è 

 ʄʥʝ ʩʪʘʣʦ ʠʥʪʝʨʝʩʥʦ, ʠ ʷ ʨʝʰʠʣʘ ʟʘʥʷʪʴʩʷ ʧʦʠʩʢʦʤ ʦʪʚʝʪʘ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ, ʧʦʵʪʦʤʫ ʠ 

ʚʳʙʨʘʣʘ ʪʝʤʫ ʩʚʦʝʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ: çʌʨʘʟʝʦʣʦʛʠʟʤʳ ʚ ʥʘʰʝʡ ʨʝʯʠè. 

  ɸʢʪʫʘʣʴʥʦʩʪʴ ʤʦʝʡ ʨʘʙʦʪʳ: ɺ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʩʪʘʣʢʠʚʘʷʩʴ ʩ ʬʨʘʟʝʦʣʦʛʠʟʤʘʤʠ, 

ʤʥʦʛʠʝ ʫʯʝʥʠʢʠ ʜʘʞʝ ʥʝ ʟʘʤʝʯʘʶʪ ʵʪʦʛʦ. ʆʥʠ ʥʝ ʫʤʝʶʪ ʧʨʘʚʠʣʴʥʦ ʫʧʦʪʨʝʙʣʷʪʴ ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʚ 

ʨʝʯʠ, ʧʦʪʦʤʫ ʯʪʦ ʥʝ ʟʥʘʶʪ ʠʭ ʟʥʘʯʝʥʠʡ. ʆʩʦʙʝʥʥʦ ʚ ʩʨʝʜʝ, ʛʜʝ ʥʝʪ ʨʫʩʩʢʦʷʟʳʯʥʳʭ. 

 ʎʝʣʴ ʤʦʝʡ ʨʘʙʦʪʳ: ʩʦʩʪʘʚʠʪʴ ʩʚʦʡ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ ʚ ʢʘʨʪʠʥʢʘʭ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʜʦʩʪʫʧʥʦ ʜʦʥʝʩʪʠ ʜʦ ʫʯʘʱʠʭʩʷ ʤʦʝʡ ʩʨʝʜʳ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ;ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ; ʦʧʨʦʩ ï 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ; ʥʘʙʣʶʜʝʥʠʝ; ʠʩʩʣʝʜʦʚʘʥʠʝ; ʩʦʙʠʨʘʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʨʘʟʝʦʣʦʛʠʟʤʘʭ, ʧʨʦʚʝʜʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʷ, ʷ ʩʦʟʜʘʤ ʠʣʣʶʩʪʨʠʨʦʚʘʥʥʫʶ ʢʥʠʞʢʫ, ʩʦʧʦʩʪʘʚʣʷʷ ʬʨʘʟʝʦʣʦʛʠʟʤʦʚ 

ʨʫʩʩʢʦʛʦ ʠ ʢʘʟʘʭʩʢʦʛʦ ʷʟʳʢʦʚ, çʌʨʘʟʝʦʣʦʛʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ ʚ ʢʘʨʪʠʥʢʘʭè. ʅʘ ʤʦʡ ʚʟʛʣʷʜ, ʜʘʥʥʳʡ 

ʤʘʪʝʨʠʘʣ ʧʦʤʦʛʘʝʪ ʠʟʫʯʠʪʴ ʥʝ ʪʦʣʴʢʦ ʨʫʩʩʢʠʡ ʷʟʳʢ, ʥʦ ʠʩʪʦʨʠʶ, ʪʨʘʜʠʮʠʠ, ʦʙʳʯʘʠ ʜʚʫʭ  ʥʘʨʦʜʦʚ. 

 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʢʝʪ ʫʯʘʱʠʭʩʷ 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʥʘ ʟʥʘʢʦʤʩʪʚʦ ʩ ʬʨʘʟʝʦʣʦʛʠʟʤʘʤʠ, ʦʪʚʝʜʝʥʦ 

ʩʣʠʰʢʦʤ ʤʘʣʦ ʚʨʝʤʝʥʠ ʚ ʫʯʝʙʥʠʢʘʭ ʜʣʷ ʢʘʟʘʭʩʢʦʡ ʰʢʦʣʳ. ʗ ʨʝʰʠʣʘ ʚʳʷʩʥʠʪʴ, ʢʘʢʦʚ ʫʨʦʚʝʥʴ 

ʚʣʘʜʝʥʠʷ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʤʠ ʝʜʠʥʠʮʘʤʠ ʫ ʫʯʘʱʠʭʩʷ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʚʝʣʘ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚʦʧʨʦʩʦʚ 

 ʎʝʣʴ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ï ʚʳʷʩʥʠʪʴ, ʟʥʘʶʪ ʣʠ ʰʢʦʣʴʥʠʢʠ, ʯʪʦ ʪʘʢʦʝ ʬʨʘʟʝʦʣʦʛʠʟʤʳ; 

ʧʦʥʠʤʘʶʪ ʣʠ ʟʥʘʯʝʥʠʝ ʬʨʘʟʝʦʣʦʛʠʟʤʦʚ; ʢʘʢ ʯʘʩʪʦ ʰʢʦʣʴʥʠʢʠ ʫʧʦʪʨʝʙʣʷʶʪ ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʚ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʨʝʯʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

 ʂʘʢ ʚʠʜʠʤ, ʫʤʝʥʠʝ ʧʦʩʪʨʦʠʪʴ ʦʙʨʘʟʥʫʶ, ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʨʝʯʴ ï ʟʘʣʦʛ ʫʩʧʝʭʘ, ʫʤʝʥʠʷ 

ʦʙʱʘʪʴʩʷ ʩ ʣʶʜʴʤʠ. ʋʤʝʥʠʝ ʛʦʚʦʨʠʪʴ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʫʤʝʥʠʝʤ ʨʘʩʩʫʞʜʘʪʴ, ʤʳʩʣʠʪʴ. 

 ʈʘʙʦʪʘʷ ʥʘʜ ʵʪʦʡ ʪʝʤʦʡ, ʷ ʧʦʣʫʯʠʣʘ ʙʦʣʝʝ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʬʨʘʟʝʦʣʦʛʠʟʤʘʭ, 
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ʥʘʫʯʠʣʘʩʴ ʥʘʭʦʜʠʪʴ ʠʭ ʚ ʪʝʢʩʪʝ, ʧʦʣʴʟʦʚʘʪʴʩʷ ʬʨʘʟʝʦʣʦʛʠʟʤʘʤʠ ʚ ʩʚʦʝʡ ʩʦʙʩʪʚʝʥʥʦʡ ʨʝʯʠ. ʊʘʢʞʝ 

ʷ ʥʘʫʯʠʣʘʩʴ ʨʘʙʦʪʘʪʴ ʩʦ ʩʣʦʚʘʨʷʤʠ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʠʥʪʝʨʥʝʪʘ. 

 ʗ ʧʨʠʰʣʘ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʟʥʘʪʴ ʟʥʘʯʝʥʠʷ ʬʨʘʟʝʦʣʦʛʠʟʤʦʚ ʥʫʞʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʧʨʘʚʠʣʴʥʦ ʫʧʦʪʨʝʙʣʷʪʴ ʠʭ ʚ ʨʝʯʠ, ʦʥʠ ʧʦʤʦʛʘʶʪ ʩʜʝʣʘʪʴ ʥʘʰʫ ʨʝʯʴ ʞʠʚʦʡ, ʢʨʘʩʠʚʦʡ, 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ. ʀʟʫʯʘʷ ʵʪʫ ʪʝʤʫ, ʷ ʫʟʥʘʣʘ ʤʥʦʛʦ ʠʥʪʝʨʝʩʥʦʛʦ ʦ ʥʘʰʝʤ ʧʨʦʰʣʦʤ, ʦʙ ʠʩʪʦʨʠʠ 

ʨʫʩʩʢʦʛʦ ʢʘʟʘʭʩʢʦʛʦ ʥʘʨʦʜʘ, ʠʭ ʪʨʘʜʠʮʠʷʭ, ʦʙʳʯʘʷʭ. 

 ʎʝʣʴ ʤʦʝʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʜʦʩʪʠʛʥʫʪʘ ï ʩʦʩʪʘʚʠʪʴ ʩʚʦʡ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʡ 

ʩʣʦʚʘʨʴ ʚ ʢʘʨʪʠʥʢʘʭ. 
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ɽʨʢʝʞʘʥ ɹʝʢʪʘʩʦʚʘ  

ʅʘʟʘʨʙʘʝʚ ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʰʢʦʣʘ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʛ. ʉʝʤʝʡ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɸ.ɸ. ɹʦʜʝʝʚʘ, ʫʯʠʪʝʣʴ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ ʣʠʪʝʨʘʪʫʨʳ  

 

ʆʎɽʅʂɸ ʅɽʂʆʈʈɽʂʅʆʉʊʀ ʉɻɽʅɽʈʀʈʆɺɸʅʅʓʍ CHATGPT  3.5 ʊɽʂʉʊʆɺ ʏɽʈɽɿ 

ɹɸɿʆɺʓɽ ʇʈʀʅʎʀʇʓ ʂʆʄʄʋʅʀʂɸʊʀɺʅʆɻʆ ʂʆɼɽʂʉɸ 

 

ɺ ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ʠʩʧʦʣʴʟʫʶʪ ʯʘʪ-ʙʦʪʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ɸʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʅʝʨʝʜʢʠ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʰʢʦʣʴʥʠʢʠ ʠ ʩʪʫʜʝʥʪʳ ʚʦ 

ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʟʘʜʘʯ, ʦʧʠʨʘʶʪʩʷ ʥʘ ʟʥʘʤʝʥʠʪʳʡ ʠ ʩʘʤʳʡ ʜʦʩʪʫʧʥʳʡ ʯʘʪ-ʙʦʪ 

ChatGPT 3.5, ʯʪʦ ʚ ʮʝʣʦʤ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʯʘʪ-ʙʦʪ ChatGPT 3.5 ʜʦʧʫʩʢʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʦʰʠʙʦʢ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʬʘʢʪʠʯʝʩʢʠʭ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʤʳ ʤʦʞʝʤ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʝʱʝ 

ʜʘʣʝʢ ʦʪ ʩʦʚʝʨʰʝʥʩʪʚʘ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ: ʦʙʟʦʨ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʩʙʦʨ 

ʜʘʥʥʳʭ, ʵʢʩʧʝʨʠʤʝʥʪ-ʪʝʩʪ, ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ ʦʧʨʦʩ, ʣʠʥʛʚʦʧʨʘʛʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʝʢʩʪʘ, 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ-ʪʝʩʪʘ ʜʘʥʥʳʭ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʠʝ, ʦʙʦʙʱʝʥʠʝ.  

ɿʘ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʟʷʪ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ ʢʦʜʝʢʩ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʦʩʪʫʣʘʪʘʭ 

ɻʨʘʡʩʘ ʠ ʧʨʠʥʮʠʧʘʭ ʃʠʯʘ. ɼʣʷ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʯʝʣʦʚʝʢʘ ʩ ʙʦʪʦʤ ʤʳ ʚʟʷʣʠ ʥʝʩʢʦʣʴʢʦ ʧʫʥʢʪʦʚ ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʤʘʢʩʠʤʦʚè. ɺʦʪ ʥʝʢʦʪʦʨʳʝ 

ʠʟ ʥʠʭ.  

1. ʤʘʢʩʠʤʘ ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ; 

2. ʤʘʢʩʠʤʘ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ; 

3. ʤʘʢʩʠʤʘ ʨʝʣʝʚʘʥʪʥʦʩʪʠ; 

4. ʤʘʢʩʠʤʘ ʷʩʥʦʩʪʠ 

ɺ ʭʦʜʝ ʩʦʙʨʘʥʥʦʛʦ ʥʘʤʠ ʤʘʪʝʨʠʘʣʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʠʯʝʩʢʠʭ, ʵʪʠʯʝʩʢʠʭ ʠ 

ʣʦʛʠʯʝʩʢʠʭ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ ʥʘʨʫʰʘʣʠ ʚʩʝ ʯʝʪʳʨʝ ʤʘʢʩʠʤʳ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ.  

ʅʘ ʟʘʧʨʦʩ ʘʜʨʝʩʘʥʪʘ ʦ ʞʠʟʥʠ ʂʘʥʳʰʘ ʉʘʪʧʘʝʚʘ ChatGPT 3.5 ʚʳʜʘʝʪ ʣʦʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, 

ʯʪʦ ʠʟʚʝʩʪʥʳʡ ʫʯʝʥʳʡ ʧʦʣʫʯʠʣ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ɻʝʨʤʘʥʠʠ ʠ ʚʦ ʌʨʘʥʮʠʠ, ʭʦʪʷ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʥ 

ʫʯʠʣʩʷ ʚ ʛ. ʊʦʤʩʢ. ɼʘʥʥʳʡ ʬʘʢʪ ʩʯʠʪʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝʤ ʤʘʢʩʠʤʳ ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ. ʅʘ 

ʩʣʝʜʫʶʱʠʡ ʢʦʥʢʨʝʪʥʳʡ ʟʘʧʨʦʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ ʪʦʤ, ʚ ʯʝʤ ʠʟʤʝʨʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʡ çʩʣʝʜè ʙʦʪ, ʚ 

ʥʘʯʘʣʝ ʧʨʝʜʩʪʘʚʠʚ ʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ (çʚ ʛʝʢʪʘʨʘʭè), ʜʘʣʝʝ ʧʠʰʝʪ ʣʠʰʥʶʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʢʘʪʝʛʦʨʠʷʭ, ʠʥʩʪʨʫʤʝʥʪʘʭ ʦʮʝʥʠʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ çʩʣʝʜʘè, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝʤ 
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ʤʘʢʩʠʤʳ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ (çʧʠʰʠ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʫ ʪʝʙʷ ʩʧʨʘʰʠʚʘʶʪè, çʦʪʚʝʯʘʡ ʪʦʯʥʦ ʥʘ 

ʚʦʧʨʦʩè). ʀ ʪʘʢʠʭ ʧʨʠʤʝʨʦʚ ʥʘʨʫʰʝʥʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʢʦʜʝʢʩʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ.  

ɺ ʙʫʜʫʱʝʤ ʤʳ ʙʳ ʭʦʪʝʣʠ ʨʘʟʨʘʙʦʪʘʪʴ ʩʢʘʥʝʨ-ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʨʫʢʦʧʠʩʥʳʝ ʪʝʢʩʪʳ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʩʣʫʯʘʝʚ ʥʘʨʫʰʝʥʠʷ ʘʢʘʜʝʤʠʯʝʩʢʦʡ 

ʯʝʩʪʥʦʩʪʠ ʩʨʝʜʠ ʫʯʘʱʠʭʩʷ ʠ ʩʪʫʜʝʥʪʦʚ. ɽʩʣʠ ʚʳʷʩʥʷʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʯʝʨʪʳ, ʧʨʠʩʫʱʠʝ ChatGPT 

3.5 ʠ ʨʘʙʦʪʝ ʫʯʝʥʠʢʘ/ʩʪʫʜʝʥʪʘ, ʪʦ ʧʨʠʣʦʞʝʥʠʝ ʚʳʩʯʠʪʘʝʪ ʩʨʝʜʥʶʶ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʨʫʰʝʥʠʷ 

ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʯʝʩʪʥʦʩʪʠ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ.  

 

ɺ. ʅʘʯʠʥʝʥʦʚʘ 

ʂɻʋ çʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ15è ʛ.ʉʝʤʝʡ ʦʙʣʘʩʪʠ ɸʙʘʡ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʐ.ɸ. ʂʘʨʠʙʞʘʥʦʚʘ, ʫʯʠʪʝʣʴ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ ʣʠʪʝʨʘʪʫʨʳ 

 

ʇɽʈɽɺʆɼʓ - ʀʅʊɽʈʇʈɽʊɸʎʀʀ ʐɸʂɸʈʀʄɸ ʇʈʆʀɿɺɽɼɽʅʀʁ ɸ.ʉ. ʇʋʐʂʀʅɸ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʟʘʷʚʣʝʥʥʦʡ ʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʚʳʩʪʫʧʘʝʪ ʜʫʭʦʚʥʳʡ ʤʠʨ ʚʳʜʘʶʱʝʛʦʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʢʘʟʘʭʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ 

ʬʠʣʦʩʦʬʠʠ ï ʐʘʢʘʨʠʤʘ ʂʫʜʘʡʙʝʨʜʠʝʚʘ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʧʳʪʢʘ ʧʨʦʩʣʝʜʠʪʴ ʩʣʦʞʥʳʡ 

ʜʫʭʦʚʥʳʡ ʧʫʪʴ ʐʘʢʘʨʠʤʘ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʩʢʣʘʜʳʚʘʣʩʷ ʚʟʛʣʷʜ ʭʫʜʦʞʥʠʢʘ ʥʘ ʤʠʨ ʠ ʯʝʣʦʚʝʢʘ, 

ʦʪʨʘʟʠʚʰʘʷʩʷ ʚ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʨʘʟʣʠʯʥʦʡ ʞʘʥʨʦʚʦ-ʨʦʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

ɺ ʵʪʦʤ ʛʦʜʫ ʚ ʂʘʟʘʭʩʪʘʥʝ ʦʪʤʝʪʠʣʠ 165-ʣʝʪʠʝ ʐʘʢʘʨʠʤʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʦʙʥʘʨʫʞʠʣʘ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʦʯʝʥʴ ʤʘʣʦ ʟʥʘʶ ʦ ʞʠʟʥʠ ʠ ʪʚʦʨʯʝʩʪʚʝ ʚʝʣʠʢʦʛʦ ʢʘʟʘʭʩʢʦʛʦ ʤʳʩʣʠʪʝʣʷ, ʧʦʵʪʘ. ʇʨʦʚʝʜʷ 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩʦ ʩʚʦʠʤʠ ʩʦʢʣʘʩʩʥʠʢʘʤʠ, ʦʙʨʘʙʦʪʘʚ ʘʥʢʝʪʳ, ʨʝʰʠʣʘ ʩʦʟʜʘʪʴ ʪʚʦʨʯʝʩʢʫʶ ʨʘʙʦʪʫ, 

ʯʪʦʙʳ ʤʦʠ ʩʚʝʨʩʪʥʠʢʠ ʫʟʥʘʣʠ ʦ ʝʛʦ ʥʝʣʝʛʢʦʡ ʩʫʜʴʙʝ, ʦ ʧʫʪʠ ʩʪʘʥʦʚʣʝʥʠʷ ʝʛʦ ʢʘʢ ʧʦʵʪʘ, ʤʳʩʣʠʪʝʣʷ, 

ʧʝʨʝʚʦʜʯʠʢʘ.  

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ 

ʣʠʪʝʨʘʪʫʨʦʚʝʜʝʥʠʷ, ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʢʣʘʩʩʠʢʦʚ ʨʫʩʩʢʦʡ ʠ ʢʘʟʘʭʩʢʦʡ ʣʠʪʝʨʘʪʫʨ, 

ʪʚʦʨʯʝʩʢʦʝ ʥʘʩʣʝʜʠʝ ʐʘʢʘʨʠʤʘ.  

ʀʩʪʦʯʥʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʨʫʜʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ 

ʣʠʪʝʨʘʪʫʨʦʚʝʜʝʥʠʷ, ʬʠʣʦʩʦʬʠʠ, ʧʨʦʠʟʚʝʜʝʥʠʡ ʧʠʩʘʪʝʣʝʡ.  

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʞʘʥʨʦʚʳʭ ʪʠʧʦʣʦʛʠʡ ʚ ʣʠʪʝʨʘʪʫʨʦʚʝʜʝʥʠʠ, ʠʟʫʯʝʥʠʝ ʠ 

ʦʙʦʙʱʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʚʦʨʯʝʩʪʚʘ ʐʘʢʘʨʠʤʘ, ʦʧʠʩʘʥʠʝ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʤʝʪʦʜʳ ʥʘʙʣʶʜʝʥʠʷ, ʙʝʩʝʜʳ. ɺ ʨʘʙʦʪʝ ʢʦʤʧʣʝʢʩʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʠʩʪʦʨʠʢʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʡ, 

ʙʠʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʣʠʪʝʨʘʪʫʨʳ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʝʨʝʚʦʜʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʠʩʘʪʝʣʷ. 

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʪʚʦʨʯʝʩʪʚʘ ʐʘʢʘʨʠʤʘ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʨʫʩʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʦʡ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʠʥʪʝʨʝʩ ʢ ʩʣʦʞʥʝʡʰʝʤʫ ʜʫʭʦʚʥʦʤʫ ʧʫʪʠ ʧʦʵʪʘ, ʠʩʪʦʨʠʠ ʨʝʘʣʴʥʦʡ 

ʥʨʘʚʩʪʚʝʥʥʦ-ɻ ʩʪʝʪʠʯʝʩʢʦʡ ʙʦʨʴʙʳ, ʚʳʨʘʟʠʚʰʝʡʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʟʥʘʯʠʤʳʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ 

ʨʘʟʣʠʯʥʦʡ ʞʘʥʨʦʚʦ-ʨʦʜʦʚʦʡ ʧʨʠʨʦʜʳ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʵʪʘʧʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʟʘʢʦʥʯʠʚʰʝʡʩʷ ʫʪʚʝʨʞʜʝʥʠʝʤ ʧʦʟʠʪʠʚʥʳʭ ʥʘʯʘʣ ʞʠʟʥʠ.  

ɼʣʷ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ ʠ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ, 

ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʨʘʟʥʳʤʠ ʵʪʘʧʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʦʝʢʪʝ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʜʫʭʦʚʥʦʛʦ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʐʘʢʘʨʠʤʘ; 

2. ɺʳʷʚʣʝʥʠʝ ʩʧʝʮʠʬʠʢʠ ʧʝʨʝʚʦʜʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʵʪʘ; 

3. ɺʳʷʚʣʝʥʠʝ ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʫʪʠ ʐʘʢʘʨʠʤʘ ʂʫʜʘʡʙʝʨʜʠʝʚʘ ʚ 
ʨʘʟʚʠʪʠʠ ʢʘʟʘʭʩʢʦʡ ʩʣʦʚʝʩʥʦʩʪʠ ʠ ʠʩʪʦʨʠʠ. 
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ʀʩʪʦʯʥʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʨʫʜʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ 

ʣʠʪʝʨʘʪʫʨʦʚʝʜʝʥʠʷ, ʬʠʣʦʩʦʬʠʠ, ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʠʩʘʪʝʣʝʡ.  

ʅʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʟʥʘʯʠʤʦʩʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ:  

- ʚʳʷʚʣʝʥʘ ʩʧʝʮʠʬʠʢʘ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʐʘʢʘʨʠʤʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʫʭʦʚʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʦʵʪʘ ʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʢʦʥʪʝʢʩʪʘ; 

- ʦʧʨʝʜʝʣʝʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʧʦʜʭʦʜʘ ʧʦʵʪʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʞʘʥʨʦʚʦ-ʨʦʜʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʚ 

ʧʝʨʝʚʦʜʘʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ɸ.ʉ.ʇʫʰʢʠʥʘ; 

- ʚr ʷʚʣʝʥʘ ʦʩʦʙʝʥʥʦʩʪʴ ʧʝʨʝʚʦʜʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʐʘʢʘʨʠʤʘ; 

- ʩʦʩʪʘʚʣʝʥʘ ʪʚʦʨʯʝʩʢʘʷ ʨʘʙʦʪʘ-ʙʨʦʰʶʨʘ çʇʝʨʝʚʦʜʳ-ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʐʘʢʘʨʠʤʘè  

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʦʚʘʪʦʨʩʪʚʦ ʐʘʢʘʨʠʤʘ ʚ ʧʝʨʝʚʦʜʘʭ-ʠʥʪʝʨʧʨʝʪʘʮʠʷʭ 

ʧʨʦʠʟʚʝʜʝʥʠʡ ɸ.ʉ.ʇʫʰʢʠʥʘ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʝʨʝʚʦʜʳ-ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʐʘʢʘʨʠʤʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ɸ.ʉ.ʇʫʰʢʠʥʘ, 

ʢʨʠʪʠʯʝʩʢʠʝ ʩʪʘʪʴʠ, ʤʦʥʦʛʨʘʬʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʪʚʦʨʯʝʩʪʚʘ ʧʦʵʪʘ.  

ʆʙʣʘʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʦʟʜʘʥʥʘʷ 

ʪʚʦʨʯʝʩʢʘʷ ʨʘʙʦʪʘ-ʙʨʦʰʶʨʘ çʇʝʨʝʚʦʜʳ-ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʐʘʢʘʨʠʤʘè ʚʢʣʶʯʠʪʴ ʚ ʪʝʤʳ: 

çʧʝʨʝʚʦʚʝʜʝʥʠʝ ʚ ʣʠʪʝʨʘʪʫʨʝè, çʞʘʥʨʦʚʳʝ ʪʠʧʦʣʦʛʠʠ ʚ ʣʠʪʝʨʘʪʫʨʝè, ʚʦ ʚʥʝʢʣʘʩʩʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦ ʪʚʦʨʯʝʩʪʚʫ ʐʘʢʘʨʠʤʘ.    

ʄʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ: ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʦʟʜʘʥʳ   

Å ʧʨʝʟʝʥʪʘʮʠʷ ʘʚʪʦʨʘ ʙʨʦʰʶʨʳ  çʇʝʨʝʚʦʜʳ-ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʐʘʢʘʨʠʤʘè 

Å ʘʚʪʦʨʩʢʘʷ ʩʪʨʘʪʝʛʠʷ çɸʣʬʘʚʠʪè ʠ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ 11 çɸè ʢʣʘʩʩʘ 

Å ʜʠʘʛʨʘʤʤʘ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʠ ʚʳʚʦʜʳ: 

1. ʌʦʨʤʘ çʇʝʨʝʚʦʜʦʚ-ʠʥʪʝʨʧʨʝʪʘʮʠʡ ʐʘʢʘʨʠʤʘè ï ʙʨʦʰʶʨʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʧʫʣʷʨʠʟʘʮʠʠ 

ʪʚʦʨʯʝʩʪʚʘ ʐʘʢʘʨʠʤʘ ʩʨʝʜʠ ʩʦʢʣʘʩʩʥʠʢʦʚ: ʚ ʙʨʦʰʶʨʝ ʧʦʩʨʝʜʩʪʚʦʤ QR-ʢʦʜʘ ʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ 

ʧʝʨʝʚʦʜ ʥʘ ʢʘʟʘʭʩʢʦʤ ʷʟʳʢʝ, ʥʘʙʨʘʥʥʳʡ ʘʚʪʦʨʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʠʩʪʦʯʥʠʢʘ ʚ ʙʠʙʣʠʦʪʝʢʝ 

ʠʤ.ɸʙʘʷ ʛ.ʉʝʤʝʡ (ʪʝʢʩʪʳ ʧʝʨʝʚʦʜʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʀʥʪʝʨʥʝʪʝ, ʢ ʩʦʞʘʣʝʥʠʶ, ʩʦʜʝʨʞʘʪ ʦʰʠʙʢʠ).  

2. ʉʪʨʘʪʝʛʠʷ çɸʣʬʘʚʠʪè ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʩʚʝʜʝʥʠʡ ʦ ʐᴅʢʘʨʠʤʝ: ʙʣʘʛʦʜʘʨʷ ʵʪʦʡ 

ʪʚʦʨʯʝʩʢʦʡ ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʚʩʝ ʘʩʧʝʢʪʳ ʙʠʦʛʨʘʬʠʠ, ʪʚʦʨʯʝʩʪʚʘ ʜʘʥʥʳʭ ʢʣʘʩʩʠʢʦʚ 

ʨʫʩʩʢʦʡ ʠ ʢʘʟʘʭʩʢʦʡ ʣʠʪʝʨʘʪʫʨ. 

3. ʈʘʩʢʨʳʪʦ ʥʦʚʘʪʦʨʩʪʚʦ ʐʘʢʘʨʠʤʘ ʚ ʧʝʨʝʚʦʜʘʭ-ʠʥʪʝʨʧʨʝʪʘʮʠʷʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ɸ.ʉ.ʇʫʰʢʠʥʘ.  
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ɸ.ɾ. ʄʘסʘʫʠ̫ ʥʦʚʘ 

ʉʝʤʝʡ ץʘʣʘʩʳʥʳ44ˉ ש ɾʆɹɹʄ ʂʄʄ 

 ʘʣʽʤʽסײʤ שʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ ï ʂ.ɸ. ʉʘʧʘʥʦʚʘ., ʪʘʨʠʭ ʧᴅʥʽʥʽנ

 

 ʁɽʉɯתɾ פʓפױפ ʈʃɯתɼᴄʉʊ רɸʄʓʅʓנʆפ פɸɿɸפ

 

ʊʘʨʠʭץʘ ʢᴇʟ ʞװʛʽʨʪʽʧ,ʙװʛʽʥʛʽ ʢװʥʛʝ ʜʝʡʽʥ ʞװʨʽʧ ᴇʪʢʝʥ ʜᴅʩʪװʨʣʽ ץײץʳץ ʞʦʣʳʤʳʟʜʳ ʟʝʨʜʝʣʝʧ 

ʢᴇʨʝʡʽʢ. פʘʟʘץʪʳש ʜᴅʩʪװʨʣʽ ץײץʳסʳ ᴇʪʝ ײץʥʜʳ ʨʫʭʘʥʠ ʤײʨʘ, ʦʣ ʞװʟʜʝʛʝʥ ʞʳʣʜʘʨ ʙʦʡʳ 

 .ʘ ʞʝʪʢʝʥץץʨʧʘײ-ʪʘʥץʨʧʘײ ʘʣʳʧʪʘʩʳʧ, ʞʝʪʽʣʜʽʨʽʣʽʧ, ʜʘʤʳʪʳʣʳʧץ

 ʳסʳץײץ ʨʣʽʢװʜᴅʩʪ שʪʳץʘʟʘפ.ʧʢʽ ʥʝʛʽʟʽ ʳʨʳʤ-ʪʳʡʳʤʜʘʨʜʘ ʞʘʪʳʨװʪ שʳʤʳʥʳסײ ץʳץײפ

ʜᴅʩʪװʨʣʽʢ ᴅʜʝʪ ï ײסʨʳʧץʘ ʥʝʛʽʟʜʝʣʛʝʥ, ʩʦʥʳש ʥʝʛʽʟʽʥʜʝ ץʘʣʘʥʘʪʳʥ ʤʘʪʝʨʠʘʣʜʳץ ᴅʨʽ ʩʦʪ ʽʩʽʥ 

ʞװʨʛʽʟʫ ʥʦʨʤʘʣʘʨʳ ʙʘʨ ʟʘש ʞʠʳʥʪʳסʳ. פʳʩץʘ, ʦשʘʡ ʝʩʪʝ ʩʘץʪʘʣʘʪʳʥ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ײʪʳʤʜʳ 

ʩᴇʟ ʪʽʨʢʝʩʪʝʨʽʥʝʥ ײץʨʘʣסʘʥ ʟʘש ʞװʡʝʩʽ. פʘʟʘץ ץʦסʘʤʳʥʳש ʜᴅʩʪװʨʣʽ ץײץʳץ ʞװʡʝʩʽ çפʘʩʳʤ 

ʭʘʥʥʳץ שʘʩץʘ ʞʦʣʳè, çɽʩʽʤ ʭʘʥʥʳש ʝʩʢʽ ʞʦʣʳè, çɾʝʪʽ ʞʘʨסʳè ʙװʛʽʥʜʝ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʂʦʥʩʪʠʪʫʮʠʷʩʳʤʝʥ ʩʘʙʘץʪʘʩʳʧ ʞʘʪʳʨ. 

ʂʝש ʙʘʡʪʘץ ʜʘʣʘʤʳʟʜʘ ʢᴇʰʧʝʣʽ ץʦסʘʤʥʳש ʪʳʥʳʩ ï ʪʽʨʰʽʣʽʛʽʥʜʝ ʟʘש ʠʥʩʪʠʪʫʪʪʘʨʳʥʳש 

 ʘʣʳʧʪʘʩʫʳ ʞᴅʥʝץ שʥʦʨʤʘʣʘʨʜʳ ץʜʳשʫʳ, ʟʘסʦʨʥʳ שʨʫʳ, ᴅʜʽʣʜʽʢ ʢʘʪʝʛʦʨʠʷʣʘʨʳʥʳײץ ʩʪʝʤʜʽʢװ

ᴇʟʽʥʜʽʢ ʝʨʝʢʰʝʣʽʛʽ. ʂᴇʰʧʝʣʽ ץʦסʘʤʜʘסʳ ץײץʳץ ʪʘʨʠʭʳʥʳש ʜʘʤʫ ʜʘʣʘ ʟʘשʜʘʨʳʥʳש ᴅʜʝʪ ï 

 ʨʽ. ʆʣ ʩʦʣװʳʰ ʪסʥײʪʘʨʠʭʠ ʪ שʡʝʥʽװʞ ץʪʳץʳץײץ ʳסʳץײץ ʨʳʧײס ʨʳʧʧʝʥ ʙʘʡʣʘʥʳʩʳ. ᴄʜʝʪ ïײס

 ,ʠʤʳʣʜʳ ʨʝʪʪʝʫץ ʨ ʩʠʧʘʪʳ, ʽʩ ïװʳ ʪץʥʳ, ʩʳʨʪײʽʰʢʽ ʤᴅʥʽ ʤʝʥ ʤʘʟʤ שʪʳ, ᴇʟʽʥʽץʳץײץ ʳסʘʤʜʘסʦץ

ʞʘʣʧʳ ʙʦʣʤʳʩʳ ʘʜʘʤʟʘʪ ʤᴅʜʝʥʠʝʪʽʥʽש ʝʨʝʢʰʝ ʪʫʳʥʜʳʩʳʥʳש ʢᴇʨʩʝʪʢʽʰʽ. 

ɼװʨʤʝʛʽ ʜװʥʠʝʥʽ ʜװʨ ʩʽʣʢʽʥʜʽʨʛʝʥ ʐʳסשʳʩʭʘʥ ʟʘʤʘʥʳʥʳש çɾʘʩʘץè ʟʘשʳ ʪᴇʨʪ סʘʩʳʨסʘ 

ʞʫʳץ ʫʘץʳʪ ʪװʨʢʽʣʝʨʛʝ ʪᴇʨʝʣʽʢ ʝʪʢʝʥ. ɿʘש ʢᴇʰʧʝʣʽ ʞײʨʪ ʢװʥ ʢʝʰʢʝʥ ʜʘʣʘ ץʘסʠʜʘʣʘʨʳ ʤʝʥ 

 ʠʜʘʣʘʨʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ï ɹʽʣʽʢסʘץ שʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʽװʢ שʣ ʟʘײʘʥ. ɹסʩʪʘʥʳʤʜʘʨʳʥ ʨʝʪʢʝ ʩʘʣʳʧ ʦʪʳʨײ

ʟʘשʳʥ, ʙʠʣʽʢ ʧʝʥ ʤʝʤʣʝʢʝʪ ʩʦʪʳ ï ʊᴇʨʝʣʽʢʪʽ, ᴅʩʢʝʨʠ ʪʘʢʪʠʢʘ ʤʝʥ ʩʪʨʘʪʝʛʠʷ ï ɾʘʩʘץʪʳ ץʘʤʪʳסʘʥ 

ᴅʜʽʣʝʪʪʽ ᴅʨʽ ʞʘʟʘʩʳ ץʘʪʘʣ ʟʘש ʨʝʪʽʥʜʝ ʪʘʨʠʭץʘ ʪʘשʙʘʣʘʥʜʳ. 

ɿʘשʥʳש ʪװʧ ץʘʟʳסʳ ʪװʨʢʽʣʝʨʜʽץ שʘʥʘʪʳʥ ʢʝשʛʝ ʞʘʡʳʧ, ʤʝʤʣʝʢʝʪʽʥ ײʣסʘʡʪʫסʘ ʙʘסʳʪʪʘʣʜʳ. 

ʉʦסʳʩ ʞװʨʛʽʟʫ ʙʘסʳʪʳ ʙʘʩʪʳ ʥʘʟʘʨסʘ ʘʣʳʥʜʳ. ʉʦʥʜʳץʪʘʥ ʜʘ ʙʦʣʘʨ ᴇʟʽʥ-ᴇʟʽ ʭʘʥ ʜʝʧ ʞʘʨʠʷʣʘʫ, 

ᴅʜʝʡʽ ʘʣʜʘʫ, װʰ ʨʝʪ ʙʘʨʳʥʘʥ ʘʡʳʨʳʣʫ, ץʘʰץʳʥ ʪײʪץʳʥʜʳ ʥʝʤʝʩʝ ײץʣʜʳ ʞʘʩʳʨʫ, ʩʦסʳʩʪʘ ʞᴅʨʜʝʤ 

ʙʝʨʤʝʫ, ʤʘʡʜʘʥʥʘʥ ץʘʰʫ, ʩʘʪץʳʥʜʳײ ,ץʨʣʳץ ʞʘʩʘʫ, ʞʘʣסʘʥ ʢʫᴅʣʽʢ ʙʝʨʫ, װʣʢʝʥʜʝʨʛʝ ײץʨʤʝʪ 

ʢᴇʨʩʝʪʧʝʫ ץʘʪʘʨʣʳ ץʳʣʤʳʩʪʘʨסʘ ץʘʪʘש ʞʘʟʘ ʪʘסʘʡʳʥʜʘʣʳʧ ʦʪʳʨסʘʥ. פʘʪʘש ʞʘʟʘ, ץʘʪʘʣ ʪᴅʨʪʽʧʪʽש 

ʘʨץʘʩʳʥʜʘ ʢʝש ʜʘʣʘʜʘ ʪᴇʨʪ סʘʩʳʨסʘ ʞʫʳץ ʫʘץʳʪ ʪʳʥʳʰʪʳץ ʦʨʥʘʧ, ʩʘʫʜʘ-ʩʘʪʪʳץ, ᴇʥʝʨʢᴅʩʽʧ ʜʘʤʠ 

ʪװʩʢʝʥ.  

çפʘʩʳʤ ʭʘʥʥʳץ שʘʩץʘ ʞʦʣʳè, çפʘʩʳʤ ʭʘʥʥʳש ʞʘʨץʳʥ ʞʦʣʳè. ɹײʣ ץʘʟʘץ ʪʘʨʠʭʳʥʜʘסʳ ʭʘʣʳץ 

ʜᴅʩʪװʨʣʝʨʽ ʤʝʥ ʭʘʣʳץ ʜʘʥʘʣʳסʳ ʥʝʛʽʟʽʥʜʝ ײץʨʳʣסʘʥ ʘʣסʘʰץʳ ʟʘש ʙʦʣʜʳ. פʘʩʳʤ ʭʘʥʥʳש ʩʦʣ 

ʢʝʟʜʝʛʽ ʞװʨʛʽʟʛʝʥ ʨʝʬʦʨʤʘʣʘʨʳ סʘʩʳʨʣʘʨ ʙʦʡʳ ץʘʣʳʧʪʘʩץʘʥ ʢᴇʰʧʝʣʽ ײʞʳʤʜʘʨʜʳש ʪʽʨʰʽʣʽʛʽʥ 

 ʳʤʜʳץʪʘʨʤʝʥ ʘʫץʘʣʳשʨʳʣʳʤʳʥʘ ᴅʩʝʨ ʝʪʧʝʡʪʽʥ ʙʝʣʛʽʣʽ ʙʽʨ ʞʘײץ ʘʤʪʘʤʘʩʳʟ ʝʪʫ ʥʝʛʽʟʜʝʨʽ ʤʝʥץ

ʙʦʣʜʳ. ʆʥʳש ʙʘסʳʪʪʘסʳ ʨʝʬʦʨʤʘʣʘʨʳʥ ץʘʟʘץ ʞʝʨʣʝʨʽʥ ʙʽʨʽʢʪʽʨʫ, ʢᴇʰʧʝʣʽ ʭʘʣʳץʪʳ 

ʰʦסʳʨʣʘʥʜʳʨʫ ʞᴅʥʝ ʞʘʡʣʘʩʪʳʨʫ ʩʘʷʩʘʪʳ ʜʝʧ ʘʪʘʫסʘ ʙʦʣʘʜʳ. ʆʣ ᴅʢʽʤʰʽʣʽʢ-ʘʫʤʘץʪʳץ ʙᴇʣʽʥʽʩʽʥ 

ʞʝʪʽʣʜʽʨʜʽ, פʳʧʰʘץ ʜʘʣʘʩʳʥʜʘ ץʦʣʜʘʥʳʩʪʘʥ ʰʳסʳʧ ץʘʣסʘʥ ʤʦסשʦʣ, ʘʨʘʙ ʩᴇʟʜʝʨʽ ʤʝʥ ʙʝʣʛʽʣʝʨʽʥʽש 

ʦʨʥʳʥʘ ץʘʟʘץ ʞᴅʥʝ ʪװʨʢʽ ʪʝʨʤʠʥʜʝʨʽ ʤʝʥ סײʳʤʜʘʨʳʥ ʝʥʛʽʟʜʽ, ʜᴅʩʪװʨʣʽ ʠʥʩʪʠʪʫʪʪʘʨʜʳש ʤʘשʳʟʳʥ 

ʥʳסʘʡʪʪʳ ʞᴅʥʝ ʢᴇʰʧʝʣʽ ײʞʳʤʜʘʨʜʘ "ײʣʳץʪʳʣʳץʪʳ" ץʘʣʳʧʪʘʩʪʳʨʫʜʳ ʙʘʩʪʘʜʳ, ʦʣʘʨʜʘסʳ ʙʠʣʝʨ 

ʤʝʥ ʙʠ ʩʦʪ ʪᴇʨʝʣʽʛʽʥʽש ʨᴇʣʽʥ ʢװʰʝʡʪʪʽ, ʢᴇʰʧʝʥʜʽʣʝʨ ʘʨʘʩʳʥʜʘ ʜʽʥ ʙʘʩʳʣʘʨʜʳש ʳץʧʘʣʳʥ ᴅʣʩʽʨʝʪʪʽ. 
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ʊᴅʫʢʝ ʭʘʥʥʳש ʪײʩʳʥʜʘ ץʘʟʘץʪʘʨʜʳש ᴅʜʝʪʪʝʛʽ ץײץʳסʳʥʳש ʥʦʨʤʘʣʘʨʳ ʢʦʜʠʬʠʢʘʮʠʷʣʘʥʳʧ, 

ʪʦʣʳץʪʳʨʳʣʜʳ. ɾʘʩʘʣסʘʥ ʟʘשʜʘʨ "ɾʝʪʽ ʞʘʨסʳ" ʜʝʛʝʥ ʘʪʧʝʥ ʙʝʣʛʽʣʽ, ʙײʣ ʩᴇʟʙʝ-ʩᴇʟ "ʞʝʪʽ ʝʨʝʞʝ" 

ʜʝʛʝʥʜʽ ʙʽʣʜʽʨʝʜʽ. נʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʜʝ ʙײʣ ʟʘשʜʳ ײץʞʘʪ "ʊᴅʫʢʝ ʭʘʥʥʳש ʢʦʜʝʢʩʽ" ʥʝʤʝʩʝ "ʊᴅʫʢʝ 

ʭʘʥʥʳש ʟʘשʜʘʨʳ"ʜʝʧ ʘʪʘʣʘʜʳ. ʊʘʨʠʭʠ ʘשʳʟʜʘʨסʘ ʩװʡʝʥʩʝʢ, ʦʥʳ ʞʘʩʘʫʰʳ ʊᴅʫʢʝ ʭʘʥ ʜʝʧ ʘʪʘʣʘʜʳ, 

ʦʣ ʂװʣʪᴇʙʝ ʰʘʪץʘʣʳʥʘ װʰ ʞװʟʜʽש ᴇʢʽʣʜʝʨʽʥ ʞʠʥʘʧ, "פʘʩʳʤ ʤʝʥ ɽʩʽʤ ʭʘʥʜʘʨʳʥʳש ʝʩʢʽ ʩʘʣʪʪʘʨʳʥ" 

"ɾʝʪʽ ʞʘʨסʳ"ʜʝʧ ʘʪʘʣʘʪʳʥ ʥʦʨʤʘסʘ ʙʽʨʽʢʪʽʨʛʝʥʜʝʡ. "ɾʝʪʽ ʞʘʨסʳ" ᴅʢʽʤʰʽʣʽʢ, ץʳʣʤʳʩʪʳץ, 

ʘʟʘʤʘʪʪʳץײץ ץʳץ ʥʦʨʤʘʣʘʨʳʥ, ʩʦʥʜʘʡ-ʘץ ʩʘʣʳץ, ʜʽʥʠ ʢᴇʟץʘʨʘʩʪʘʨ ʪʫʨʘʣʳ ʝʨʝʞʝʣʝʨʜʽ ץʘʤʪʠʜʳ, 

ʷסʥʠ ʦʥʜʘ ץʘʟʘץ ץʦסʘʤʳ ᴇʤʽʨʽʥʽש ʙʘʨʣʳץ ʞʘץʪʘʨʳ ץʘʤʪʳʣסʘʥ. ɾʦסʘʨסʳ ʙʠʣʽʢ ʭʘʥʥʳץ שʦʣʳʥʜʘ 

ʰʦסʳʨʣʘʥʫʳ ʢʝʨʝʢ. 

 ʟʜʝʛʝʥ ʞʳʣʜʘʨ ʙʦʡʳװʜʘʨʳ ʞשʨʘ. ɼʘʣʘ ʟʘײʥʜʳ ʨʫʭʘʥʠ ʤײץ ʳ ᴇʪʝסʳץײץ ʨʣʽװʜᴅʩʪ שʪʳץʘʟʘפ

 שʪʳץʘʟʘפ.ʘ ʞʝʪʢʝʥץץʨʧʘײ ʪʘʥ ïץʨʧʘױ .ʘʥסʘʣʳʧʪʘʩʳʧ, ʞʝʪʽʣʜʽʨʽʣʽʧ, ʜʘʤʳʪʳʣʳʧ ʦʪʳʨץ

ʜᴅʩʪװʨʣʽʢ ץײץʳסʳ ʜᴅʩʪװʨʣʽʢ ᴅʜʝʪ ï ײסʨʳʧץʘ ʥʝʛʽʟʜʝʣʛʝʥ, ʩʦʥʳש ʥʝʛʽʟʽʥʜʝ ץʘʣʘʥʘʪʳʥ 

ʤʘʪʝʨʠʘʣʜʳץ ᴅʨʽ ʩʦʪ ʽʩʽʥ ʞװʨʛʽʟʫ ʥʦʨʤʘʣʘʨʳ ʙʘʨ ʟʘש ʞʠʳʥʪʳסʳ ʝʜʽ. פʳʩץʘ, ʦשʘʡ ʝʩʪʝ ץʘʣʘʪʳʥ, 

ʩʦʥʳʤʝʥ ʙʽʨʛʝ ײʪʳʤʜʳ ʩᴇʟ ʪʽʨʢʝʩʪʝʨʽʥʝʥ ײץʨʘʣסʘʥ ʟʘש ʞװʡʝʩʽ. 

ɹʘʙʘʣʘʨʜʳש ʙʘʡʨʘסʳ ʞʝʣʙiʨʝʛʝʥ, ʙװʛiʥʛiʥiײ שʨʘʥʳ ʜװʨʢiʨʝʛʝʥ ײʣʳ ʜʘʣʘʥʳש ʙʦʣʘʰʘסʳ ʢʝʤʝʣ, 

ʞʦʣʳ ʜʘʨʘ, ʘʣʘʨ ʘʩʫʳ ʘʣʜʘ. 

 
 

ʀʩʘʪʘʡ ױʣʧʘʥ 

çɹʠ ɹʦʨʘʥʙʘʡ ʘʪʳʥʜʘסʳ ʦʨʪʘ ʤʝʢʪʝʙʽè ʂʄʄ 

 ʘʣʽʤʽסײʤ שʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ ï ʄ.ʊ. ɸʭʤʝʪʦʚʘ, ʪʘʨʠʭ ʧᴅʥʽʥʽנ
 

  ʆʂʈʋɻɯ ɾɽʈɯʅɼɽɻɯ ʂɽɿɼɽʉɽʊɯʅ פʓɿʓʃ ʂɽʉɯʂ ɸʋʓʃɼʓפ

ɸʈʍʀʊɽʂʊʋʈɸʃʓפ ɽʉʂɽʈʊʂɯʐʊɽʈ 
 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ʪʘץʳʨʳʙʳ: פʳʟʳʣʢʝʩʽʢ ʘʫʳʣʜʳץ ʦʢʨʫʛʽ ʞʝʨʽʥʜʝʛʽ ʢʝʟʜʝʩʝʪʽʥ  

ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʝʩʢʝʨʪʢʽʰʪʝʨ ʜʝʧ ʘʪʘʣʘʜʳ. ɹʽʟʜʽש ʝʣʽʤʽʟ ʪʘʨʠʭʠ ʝʩʢʝʨʪʢʽʰʪʝʨʛʝ ʙʘʡ. 

ɽʩʢʝʨʪʢʽʰʪʝʨ ï ʝʣ ʪʘʨʠʭʳ, ʦʙʘʣʘʨ, ʝʨʝʢʰʝ ײץʨʳʣʳʩʪʳ ʙʝʡʽʪʪʝʨ, ʪʘסʳ ʙʘʩץʘ ʪʘʨʠʭʠ ײץʥʜʳʣʳסʳ 

ʙʘʨ ʪʘʨʠʭʠ ï ʤᴅʜʝʥʠ ʤײʨʘʣʘʨ ץʦʨסʘʣʫסʘ ʞʘʪʘʪʳʥ ʢʝʰʝʥʜʝʨ ʨʝʪʽʥʜʝ ʪʽʟʽʤʛʝ ʘʣʳʥסʘʥ. ɸʣʘʡʜʘ, ʙײʣ 

ʪʽʟʽʤʛʝ ʙʘʨʣʳץ ʪʘʨʠʭʠ ʝʩʢʝʨʪʢʽʰʪʝʨ ʝʥʜʽ ʜʝʫʛʝ ʢʝʣʤʝʡʜʽ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʦʣʳץ ץʘʤʪʫ ʜʘ ʤװʤʢʽʥ ʝʤʝʩ 

[1]. ɸʣ, ʝʣʽʤʽʟʜʽש ʙʽʨ ʪװʢʧʽʨʽʥʜʝ ʞʘʪץʘʥ, ʰʘʣסʘʡ ʘʫʳʣʜʘʨ ʜʝʧ ʘʪʘʣʘʪʳʥ ʙʽʟʜʽש ʢʽʰʢʝʥʝ סʘʥʘ פʳʟʳʣ 

ʢʝʩʽʢ ʘʫʳʣʳʤʳʟʜʳש ʘʡʥʘʣʘʩʳʥʜʘסʳ ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʝʩʢʝʨʪʢʽʰʪʝʨʜʽ ʟʝʨʪʪʝʡʪʽʥ ʢʽʤʜʝʨ ʙʦʣʫʳ 

ʢʝʨʝʢ ʜʝʛʝʥ ʦʨʳʥʜʳ ʦʡʣʘʨ ʤʝʥ ʩײʨʘץʪʘʨ ʪʫʳʥʜʘʡʜʳ. ʄʝʥ ʩʦʥʜʳץʪʘʥ ʜʘ ʦʩʳ ʟʝʨʪʪʝʫ ʞײʤʳʩʳʤʜʳ 

  .ʘ ʘʣʜʳʤסʦʣץ

ʊʘץʳʨʳʧʪʳש ᴇʟʝʢʪʽʣʽʛʽ: ʍʘʣץʳʤʳʟʜʳש ʝʞʝʣʜʝʥ ʢʝʣʝ ʞʘʪץʘʥ  ʨʫʭʘʥʠ ʜװʥʠʝʩʽʥ ʞʘסשʳʨʪʫ 

ʤᴅʩʝʣʝʩʽ ʢװʥ ʪᴅʨʪʽʙʽʥʝ ץʦʡʳʣʳʧ ʦʪʳʨ. ʆʩʳ ʪײʨסʳʜʘʥ ʢʝʣʛʝʥʜʝ ץʘʟʘץ ʭʘʣץʳʥʳש ʘʪʘ-ʙʘʙʘʣʘʨʳʥʘ 

ʞᴅʥʝ ᴇʟʽʥʽש ʤᴅʜʝʥʠʝʪʽʥʝ ʞʘʪʘʪʳʥ ʝʩʢʝʨʪʢʽʰʪʝʨʜʽ, ʦʥʳש ʽʰʽʥʜʝ ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʙʽʟʛʝ ʞʝʪʢʝʥ 

ʝʩʢʝʨʪʢʽʰʪʝʨʜʽ ʟʝʨʪʪʝʫ,ʦʣʘʨʜʳ ʞײʨʪʰʳʣʳץʧʝʥ ʪʘʥʳʩʪʳʨʫ ʙװʛʽʥʛʽ ʢװʥʥʽש ʪʘʣʘʙʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ɾʦʙʘʥʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ: ɾʝʨʛʽʣʽʢʪʽ ʞʝʨʜʝʛʽ ᴅʨʪװʨʣʽ ʪʘʨʠʭʠ ʢʝʟʝשʜʝʨʜʝʥ ʞʝʪʢʝʥ 

ʘʨʭʠʪʝʢʪʫʨʘʣʳײץ ץʨʳʣʳʩ ʝʩʢʝʨʪʢʽʰʪʝʨʽʥ ʘʥʳץʪʘʫ 

ɾʦʙʘʥʳש ʤʽʥʜʝʪʽ:  

- ᴄʨʪװʨʣʽ ʢʝʟʝשʜʝʨʛʝ ʞʘʪʘʪʳʥ ʞʝʨʛʽʣʽʢʪʽ ʞʝʨʜʝʛʽ ʘʨʭʠʪʝʢʪʫʨʘʣʳײץ ץʨʳʣʳʩ ʥʳʩʘʥʜʘʨʳʥʳש 
ʦʨʥʘʣʘʩʫ ʘʡʤʘסʳʥ ʘʥʳץʪʘʧ, ʢʘʨʪʘסʘ ʪװʩʽʨʫ; 

- ɸʨʭʠʪʝʢʪʫʨʘʣʳײץ ץʨʳʣʳʩ ʪװʨʣʝʨʽʥ ʟʝʨʪʪʝʫ. 

ɾʦʙʘʥʳש ʤʘשʳʟʜʳʣʳסʳ: 

ɾʦʙʘ ʞײʤʳʩʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥסʘʥ ʪײʞʳʨʳʤʜʘʨʜʳ ᴇʣʢʝʪʘʥʫסʘ ʙʘʡʣʘʥʳʩʪʳ ʘʨʥʘʡʳ 

ʢʫʨʩʪʘʨʜʘ ʦץʫʰʳʣʘʨסʘ ʞʘʣʧʳ ʤᴅʣʽʤʝʪ ʙʝʨʫ װʰʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ, ʪʫסʘʥ ʞʝʨ 

ʪʘʨʠʭʳʥʘ ץʳʟʳסʫʰʳʣʳץ ʪʘʥʳʪץʘʥ ᴅʨʙʽʨ ʞʝʨʛʽʣʽʢʪʽ ʘʟʘʤʘʪ װʰʽʥ ʪʘʥʳʤʜʳץ ʤʘʪʝʨʠʘʣ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 



25 

ᴄʜʝʙʠʝʪʪʝʨʛʝ ʰʦʣʫ ʢʝʟʽʥʜʝ ᴇשʽʨʛʝ ץʘʪʳʩʪʳ ʪʘʨʠʭʠ- ʛʝʦʛʨʘʬʠʷʣʳץ ʝשʙʝʢʪʝʨʛʝ, ʦʥʳש ʽʰʽʥʜʝ 

ᴇשʽʨ ʘʨʭʠʪʝʢʪʫʨʘʩʳʥʘ ץʘʪʳʩʪʳ ᴅʜʝʙʠʝʪʪʝʨʜʽ ʪʘʫʳʧ, ʰʦʣʫ ʞʘʩʘʜʳʤ.  

ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ: ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʪײʨסʳʥʜʘʨʜʘʥ ʩײʨʘʫ, ʝʩʢʝʨʪʢʽʰʪʝʨʜʽ ʘʨʥʘʡʳ ʙʘʨʳʧ 

ʢᴇʨʫ, ʘʣסʘʥ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʞʘʟʙʘ ʜʝʨʝʢʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨʫ ʩʠʷץʪʳ ʞᴅʥʝ ʪ.ʙ ᴅʜʽʩʪʝʨ ʧʘʡʜʘʣʘʥʳʣʜʳ.    

ɾʦʙʘʥʳש ʭʨʦʥʦʣʦʛʠʷʣʳץ ʰʝשʙʝʨʽ  ʍɯʍ-ʍʍ סס. ʙʘʩʳ ʞʘʪʘʪʳʥ ʘʨʭʠʪʝʢʪʫʨʘʣʳץ 

ʥʳʩʘʥʜʘʨʜʳ ץʘʤʪʠʜʳ. ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ʞʦʩʧʘʨʳ ʥʝʛʽʟʽʥʜʝ פʳʟʳʣ ʢʝʩʽʢ ʘʫʳʣʜʳץ ʦʢʨʫʛʽ 

ʞʝʨʽʥʜʝʛʽ ʪʘʩʪʘʥ, ʘסʘʰʪʘʥ, ʪʦʧʳʨʘץʪʘʥ ץʘʣʘʥסʘʥ ײץʨʳʣʳʩʳ ᴅʨ ʪװʨʣʽ ʙʝʡʽʪʪʝʨ ʞᴅʥʝ ʢʫʣʴʪʪʽʢ 

ʦʨʳʥʜʘʨ, ʘʟʘʤʘʪʪʳײץ ץʨʳʣʳʩʪʘʨ ʦʨʳʥʜʘʨʳʥʳש ʜʝʨʝʢʥʘʤʘʩʳ ʤʝʥ ʢʦʦʨʜʠʥʘʪʪʘʨʳ ʘʥʳץʪʘʣʳʧ, 

ʩʫʨʝʪʢʝ ʪװʩʽʨʽʣʽʧ, ʩʳʟʙʘ ʢʘʨʪʘʩʳ ײץʨʘʩʪʳʨʳʣʜʳ. ʊʘʩ ʙʝʡʽʪʪʝʛʽ ʘʫʳʣ ʭʘʣץʳʥʘ ʙʝʡʤᴅʣʽʤ ʙʦʣʳʧ 

ʢʝʣʛʝʥ ᴅʜʝʤʽ, ʢᴇʨʢʝʤ ʝʪʽʧ ʦʡʳʧ ʞʘʟʳʣסʘʥ ʞʘʣʧʘץ ʪʘʩʪʘסʳ ʞʘʟʫʜʳ ʐפʆ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ 

ʦʨʪʘʣʳסʳʥʳש ʞʝʪʝʢʰʽʩʽ ʄ.פ. ʂᴅʨʽʤʦʚʢʝ ʢᴇʨʩʝʪʽʧ, ʘʨʥʘʡʳ ʤʘʤʘʥʜʘʨסʘ ʦץʳʪʪʳʤ. פʳʟʳʣ ʢʝʩʽʢ 

ʘʫʳʣʳʥʳש ʞʝʨʽʥʜʝ ʩʘʣʳʥסʘʥ ײץʨʳʣʳʩʪʘʨסʘ ʙʘʩʰʳʣʳץ ʞʘʩʘסʘʥ ɹʘʷʟʠʪ ʉʘʪʧʘʝʚ ʞʘʡʣʳ ʤᴅʣʽʤʝʪʪʝʨ 

ʞʠʥʘץʪʘʜʳʤ. 

 ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʳץ שʦʨʳʪʳʥʜʳʩʳʥʜʘ ᴅʨʪװʨʣʽ ʢʝʟʝשʜʝʨʛʝ ʞʘʪʘʪʳʥ ʞʝʨʛʽʣʽʢʪʽ ʞʝʨʜʝʛʽ 

ʘʨʭʠʪʝʢʪʫʨʘʣʳײץ ץʨʳʣʳʩ ʥʳʩʘʥʜʘʨʳ ʘʥʳץʪʘʣʳʧ, ʩʳʟʙʘסʘ ʪװʩʽʨʽʣʜʽ ɸʣʪʳ ץʳʨʣʳ ʪʘʩ ʙʝʡʽʪʪʝʨ ʤʝʥ 

ʰʦʰʘץ ʪᴇʙʝʣʽ ʪʘʩ ʙʝʡʽʪʪʝʨ ײץʨʳʣʳʩʳ ʟʝʨʪʪʝʣʽʧ, ʜʝʨʝʢʥʘʤʘʩʳ ʘʥʳץʪʘʣʜʳ. ɸʣʘץ ʞʝʨʽʥʜʝʛʽ ʊʽʨʽʙʝʢ 

 ʨʘʥ ʘʷʪʳʥʘʥײפ שʳ ʞʘʟʫʜʳסʩʳʨʳ ʘʰʳʣʳʧ, ʪʘʩʪʘ שʳ ʞʘʟʫʜʳסʦʨʘʩʳ ʪʘʩ ʙʝʡʽʪʽʥʜʝʛʽ ʪʘʩʪʘץ

ʙʘʩʪʘʣʳʧ, ɸʷʪʫʣ-ʂʫʨʩʠ  ʩװʨʝʩʽʥʽש ʘʣסʘʰץʳ ʩᴇʡʣʝʤʽ ʞᴅʥʝ  ʜסײʘ ʞʘʟʳʣסʘʥʳ  ʘʥʳץʪʘʣʜʳ. ɼʦʥʜʘײסʣ 

ʘʪʘʥʳש ʘסʘʰ ʙʝʡʽʪ ʞᴅʥʝ ʪʦʧʳʨʘץʪʘʥ ʩʘʣʳʥסʘʥ ʙʝʡʽʪʪʝʨ ײץʨʳʣʳʩʳ ʤʝʥ ʜʝʨʝʢʥʘʤʘʩʳ ʟʝʨʪʪʝʣʜʽ. 

ɾʝʨʛʽʣʽʢʪʽ ʞʝʨʜʝʛʽ ʢʫʣʴʪʪʽʢ ʦʨʳʥסʘ ʞʘʪʘʪʳʥ ʉᴅʨʩʝʥʙʽ ץʘʞʳ ʤʝʰʽʪʽʥʽש ʦʨʳʥʳ ʞᴅʥʝ ʤʝʰʽʪʢʝ ʙʘʨʘʨ 

ʞʦʣʜʘסʳ çʊװʡʝ ʞʦʣ, ʢᴇʰ ʞʦʣʳè ʟʝʨʪʪʝʣʜʽ. ɸʟʘʤʘʪʪʳײץ ץʨʳʣʳʩʪʘʨ ʙʦʣʳʩ ʢʝשʩʝʩʽ, פʳʟʳʣ ʤʝʢʪʝʧ, 

ʅʘʨʜʦʤ(ʭʘʣʳװ ץʡʽʥʽש) ʜʝʨʝʢʥʘʤʘʩʳ ʘʥʳץʪʘʣʜʳ. פʳʟʳʣ ʤʝʢʪʝʧʪʽ, ʅʘʨʜʦʤʜʳ ʩʘʣʜʳʨסʘʥ ʙʝʣʛʽʣʽ 

ʘʨʭʠʪʝʢʪʦʨ ɹʘʷʟʠʪ ʉʘʪʙʘʝʚ ʝʢʝʥʜʽʛʽ ʞᴅʥʝ ʦʥʳש ᴇʤʽʨʽ ʤʝʥ ץʳʟʤʝʪʽ ʞʘʡʣʳ ʤᴅʣʽʤʝʪʪʝʨ ʞʠʥʘץʪʘʣʜʳ. 

ɾʦʙʘ ʞײʤʳʩʳʤʜʳ ʦʨʳʥʜʘʫ ʢʝʟʽʥʜʝ ʤʝʥ ʢᴇʧ ʞʝʨʣʝʨʜʽ ʘʨʘʣʘʧ, ʪʘʨʠʭʠ ʝʩʢʝʨʪʢʽʰʪʝʨʜʽ 

ʢᴇʟʽʤʤʝʥ ʢᴇʨʜʽʤ, װʣʢʝʥ ʘʜʘʤʜʘʨʤʝʥ ʩײʭʙʘʪʪʘʩʳʧ ʢᴇʧʪʝʛʝʥ סʠʙʨʘʪʪʳ ʤᴅʣʽʤʝʪʪʝʨ ʘʣʜʳʤ, ʪᴅʞʽʨʠʙʝ 

ʞʠʥʘץʪʘʜʳʤ. ɸʫʳʣʳʤʥʳש ʪʘʨʠʭʳʥʜʘ ʽʟ ץʘʣʜʳʨʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʦʩʳ ʙʽʨ ײץʥʜʳ ʘʨʭʠʪʝʢʪʫʨʘʣʳץ 

ʝʩʢʝʨʪʢʽʰʪʝʨ ʤʝʤʣʝʢʝʪ ʪʘʨʘʧʳʥʘʥ ʪʽʨʢʝʫʛʝ ʘʣʳʥʳʧ, ᴅʣʽ ʜʝ ʟʝʨʪʪʝʣʽʧ, ʙʦʣʘʰʘץʪʘ ʩʘץʪʘʣʩʘ ʜʝʛʝʥ 

 .ʩʳʥʳʩʳʤ ʙʘʨײ
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ʞʝʢʝʣʝʛʝʥ ʪʘʨʠʭʳʥʘʥ. 
 

 

ɸʙʟʘʣʙʝʢʦʚʘ ɸʠʜʘ 

çˉ44 ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʙʽè ʂʄʄ, ʉʝʤʝʡ ץ, 

 ʘʣʽʤʽסײʤ שʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ ï ʐ.ʉ. ʉʤʘʛʫʣʦʚʘ, ʪʘʨʠʭ ʧᴅʥʽʥʽנ
 

ʐʓנʓʉʊʓר ʂʀɽʃɯ ɾɽʈʃɽʈɯ ï ױʃʊʊʓױפ פʅɼʓʃʓנʓʄʓɿ 
 

çᴄʨ ʝʣʜʽש ʪʘʨʠʭʠ ʤʘשʳʟʳ ʙʘʨ ʢʠʝʣʽ ʞʝʨʣʝʨʽ ʙʦʣʘʜʳ. ɹײʣ ʩʦʣ ײʣʪץʘ ʪᴅʥ ʨʫʭʘʥʠ ʜᴅʩʪװʨ 

ʥʝʛʽʟʜʝʨʽʥʽש ʙʽʨʽ. ʂʝש ʙʘʡʪʘפ ץʘʟʘץʩʪʘʥʜʘ ץʘʩʠʝʪʪʽ ʞʝʨʣʝʨ ʞʝʪʝʨʣʽʢ. ɸʣʘʡʜʘ ʦʩʳסʘʥ ʜʝʡʽʥ ʩʦʣ 

ʤʝʢʝʥʜʝʨʜʽש ʙʽʨʪײʪʘʩ ʪʽʟʙʝʛʽ ʞʘʩʘʣʤʘסʘʥ. ʉʦʥʜʳץʪʘʥ ʐʳסʳʩ פʘʟʘץʩʪʘʥʥʳש ʢʠʝʣʽ ʞʝʨʣʝʨʽ 

ʞʘʡʣʳ ʩʳʨ ʰʝʨʪʝʪʽʥ ʙʦʣʘʤʳʟ. 

ʍʘʣץʳʤʳʟʜʳש ʤʘʪʝʨʠʘʣʜʳץ ʞᴅʥʝ ʨʫʭʘʥʠ ᴅʣʝʤʽ ï ʘʪʘʤʝʢʝʥ, ʞʝʨ-ʩʫ, ᴅʜʝʙʠʝʪ, ᴇʥʝʨ ʤʝʥ 

ʤᴅʜʝʥʠʝʪ ʩʘʣʘʩʳʥ ʞʘʥʜʘʥʜʳʨʫʜʘ ʰʘʤʰʳʨʘץ ʪᴅʨʽʟʜʽ ץʘʣʳש ʞײʨʪʰʳʣʳץʪʳץ שʳʟʳסʫʰʳʣʳסʳʥ, 
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ʝʨʝʢʰʝ ʳץʳʣʘʩʳʥ ʪʫʜʳʨʜʳ. ɽʣʜʽʢ ײʣʳ ʜᴅʩʪװʨʜʽ ʩʘץʪʘʡ ʦʪʳʨʳʧ, ײʣʪʪʳץ ʤʦʜʝʨʥʠʟʘʮʠʷ ʞʘʩʘʫ 

 .ʩʝʨʽ ʜʘʫʩʳʟװʘʤʜʳ ʜʘʤʳʪʘ, ʢᴇʨʢʝʡʪʝ ʪסʦץ

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ᴇʟʝʢʪʽʣʽʛʽ: ʊᴅʫʝʣʩʽʟ ʝʣʽʤʽʟʜʽש ʜʘʤʫʳ װʰʽʥ ʤᴅʜʝʥʠ ʨʫʭʘʥʠ 

ʞʝʪʽʩʪʽʢʪʝʨʜʽ ʢʝʣʝʰʝʢ ײʨʧʘץץʘ ץʘʣʜʳʨʫʜʳװ שʣʝʩʽ ʟʦʨ. ʆʣ װʰʽʥ ʙװʛʽʥʛʽ ᴇʩʢʝʣʝײ שʨʧʘץʪʳש 

ʩʘʥʘʣʳ ʜʘ, ʪᴅʨʙʠʝʣʽ ʙʦʣʳʧ ᴇʩʫʽʥʝ ʢᴇשʽʣ ʙᴇʣʫʽʤʽʟ ץʘʞʝʪ. ʆʩʳ ʤʘץʩʘʪʪʘ ʞװʨʛʽʟʽʣʛʝʥ ʩʘʫʘʣʥʘʤʘסʘ 

240 ʨʝʩʧʦʥʜʝʥʪ ץʘʤʪʳʣʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʢʠʝʣʽ ʞʝʨʣʝʨʜʽ ʪʘʥʳʧ-ʙʽʣʫʜʽש ʪᴅʨʙʠʝʣʽʢ ʤᴅʥʽ ʟʦʨ, 

 ʜʘʥ ʙʽʟ ʞʘʩʪʘʨʜʳײʳ ʞʘʫʘʧ ʙʝʨʜʽ. ɹ-80-85% שʘʞʝʪ ʜʝʧ ʨʝʩʧʦʥʜʝʪʪʝʨʽʤʽʟʜʽץ ʘסʦʣʜʘʥʫץ

ʪᴅʨʙʠʝʣʝʫʜʝ ʞʘʣʧʳײʣʪʪʳץ ץʘʩʠʝʪʪʽ ʦʨʳʥʜʘʨ ʤʝʥ ʦʣʘʨʜʳש ʘʣʘʪʳʥ ʦʨʥʳʥ ʙʦʡʣʘʨʳʥʘ ʩʽשʽʨʫʽʤʽʟ 

ʢʝʨʝʢ ʝʢʝʥʽʥ ʘʥʳץʪʘʜʳץ. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ʤʘץʩʘʪʳ: ᴇʟʽʤʽʟʜʽש ʞʝʨʽʤʽʟʜʽ, ʪʘʨʠʭʳʤʳʟʜʳ, ʨʫʭʘʥʠ-ʤᴅʜʝʥʠ 

ʤײʨʘʤʳʟʜʳ ʙʦʡʳʤʳʟסʘ ʩʽשʽʨʫ, ʞʘשʘ ʜʝשʛʝʡʜʝ ʪʘʥʳʧ-ʙʽʣʫ. ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʙʦʡʳʥʜʘ ʝʣʛʝ, 

ʞʝʨʛʝ ʜʝʛʝʥ ʩװʡʽʩʧʝʥʰʽʣʽʢʪʽ ץʘʣʳʧʪʘʩʪʳʨʘ ʦʪʳʨʳʧ, ʘʜʘʤʛʝʨʰʽʣʽʢ ץʘʩʠʝʪʪʝʨʽʥ ʘʨʪʪʳʨʫ. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʤʽʥʜʝʪʪʝʨʽ: 

1. ᴄʣʝʫʤʝʪʪʽʢ ʩʘʫʘʣʥʘʤʘ ʘʨץʳʣʳ ץʘʩʠʝʪʪʽ ʨʫʭʘʥʠ ײץʥʜʳʣʳץʪʘʨʜʳש ʪᴅʨʙʠʝʣʽʢ ʨᴇʣʽʥ ʘʥʳץʪʘʫ; 

2. ʉʘʫʘʣʥʘʤʘ ʥᴅʪʠʞʝʣʝʨʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʪᴅʨʙʠʝʣʽʢ ʨᴇʣʽʥʽש ʤʘשʳʟʳʥ ʘʰʫ. 

3. ʂᴇʧʰʽʣʽʢʪʽ ʪʘʥʳʩʪʳʨʫ ʥʝʛʽʟʽʥʜʝ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʙʝʨʫ. 

4. ɹʘʩʧʘ ʙʝʪʪʝʨʽʥʝ ʤʘץʘʣʘ ʜʘʷʨʣʘʫ;    

5. ɹʝʡʥʝ ʪװʩʽʨʽʣʽʤ ᴅʨʽ ʩײʭʙʘʪ ʞװʨʛʽʟʫ. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʤʥʳץ שʦʨʳʪʳʥʜʳʩʳʥʜʘ ץʘʩʠʝʪʪʽ, ʢʠʝʣʽ ʞʝʨʜʽ ʘʥʳץʪʘʫʜʳש ʪװʧʢʽʣʽʢʪʽ 

ʤᴅʥʽ ï ʪʫסʘʥ ᴇʣʢʝשʜʽ ʪʘʥʫ, ʪװʩʽʥʫ, ʙʘסʘʣʘʫ, ʦסʘʥ ʜʝʛʝʥ ʤʘʭʘʙʙʘʪ-ʩװʡʽʩʧʝʥʰʽʣʽʢʪʽ ʪʝʨʝשʜʝʪʫ 

ʩʳʥʜʳ ʦʪʘʥʰʳʣʜʳץ ʩʝʟʽʤʥʽש ʦʷʥʫʳʥ ʤʝשʟʝʧ, ʤᴅשʛʽʣʽʢ ʤʝʢʝʥ ʠʜʝʷʩʳʥ ײʨʧʘץץʘ ʩʽשʽʨʫʛʝ ץʳʟʤʝʪ 

ʝʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʊᴅʫʝʣʩʽʟ ʝʣʽʤʽʟʜʽש ʜʘʤʫʳ װʰʽʥ ʤᴅʜʝʥʠ ʨʫʭʘʥʠ ʞʝʪʽʩʪʽʢʪʝʨʜʽ ʢʝʣʝʰʝʢ 

 ʩʘʥʘʣʳ ʜʘ, ʪᴅʨʙʠʝʣʽ ʙʦʣʳʧ שʪʳץʨʧʘײ שʛʽʥʛʽ ᴇʩʢʝʣʝװʰʽʥ ʙװ ʣʝʩʽ ʟʦʨ.ʆʣװ שʘʣʜʳʨʫʜʳץ ʘץץʨʧʘײ

ᴇʩʫʽʥʝ ʢᴇשʽʣ ʙᴇʣʫʽʤʽʟ ץʘʞʝʪ. ᴄʨ ײʣʪʪʳש ᴇʟʽʥʽײ שʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨʳ ʙʦʣʘʜʳ. ɹʽʨ ײʣʪʪʳ 

ʝʢʽʥʰʽʣʝʨʽʥʝʥ ʝʨʝʢʰʝʣʝʥʜʽʨʽʧ ʪײʨʘʪʳʥʳ ʦʥʳש: ʪʽʣʽ, ʝʨʪʝʛʽʣʝʨʽ, ʤʘץʘʣ-ʤᴅʪʝʣʜʝʨʽ, ʣʠʨʦ-ʵʧʦʩʪʳץ 

ʞᴅʥʝ ʙʘʪʳʨʣʘʨ ʞʳʨʣʘʨʳ, ᴅʜʝʪ-ײסʨʧʳ, ʩʘʣʪ-ʩʘʥʘʩʳ, ʤʝʥʪʘʣʠʪʝʪʽ, ʤᴅʜʝʥʠʝʪʽ, ᴇʥʝʨʽ, ʪʘסʘʤʜʘʨʳ, 

 ʩʘʤʘʡʪʳʥץײ ʦʡʳʥʜʘʨʳ, ʪ.ʙ. ᴇʟʛʝʣʝʨʛʝ ץʣʪʪʳײ ,ʡʳʤʜʘʨʳײʙ ץʨʤʳʩʪʳײʦʣᴇʥʝʨʽ, ʪץ ץʣʪʪʳײ

 ,ץʨʤʽʟ ʜʝʡʪʽʥ ʙʦʣʩʘװʪʘʧ ʞץʘʣʘʡ ʩʘץ ʪʘʨʳʤʳʟʜʳץʥʜʳʣʳײץ ץʣʪʪʳײ שʘʩʠʝʪʪʝʨʽ. ɹʽʟ ᴇʟʽʤʽʟʜʽץ

ᴇʢʽʥʽʰʢʝ ץʘʨʘʡ, ᴇʪʝ ʥʘʰʘʨ ʩʘץʪʘʧ ʞװʨʤʽʟ. ʂʝשʝʩ ʢʝʟʽʥʜʝ ʢᴇʧʪʝʛʝʥ ײʣʪʪʳײץ ץʥʜʳʣʳסʳʤʳʟʜʳ 

çʝʩʢʽʥʽץ שʘʣʜʳסʳè ʜʝʛʝʥ ʩʳʣʪʘʫʤʝʥ ʢᴇʟʽʥ ײץʨʪʧʘץ ʙʦʣʜʳ. ʉᴇʡʪʽʧ ײʣʪʪʳש ᴇʟʽʥ ʞʦʶסʘ ʪʳʨʳʩʪʳ. 

ɽʛʝʤʝʥʜʽ ʝʣ ʙʦʣסʘʥʥʘʥ ʙʝʨʽ ʝʣʞʘʥʜʳ ʘʟʘʤʘʪʪʘʨ ײʣʪʪʳײץ ץʥʜʳʣʳסʳʤʳʟʜʳ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ 

ʥʠʝʪʪʝʥʫʜʝ. פʘʟʽʨʛʽ ײʨʧʘץʪʳש, ʍʍɯ סʘʩʳʨʜʘסʳ ץʘʟʘײ ץʨʧʘסʳʥʳש ʤʽʥʜʝʪʽ ï ʵʢʦʥʦʤʠʢʘʤʳʟʜʳ 

ʜʘʤʳʪʘ ʦʪʳʨʳʧ, ײʣʪʪʳײץ ץʥʜʳʣʳסʳʤʳʟʜʳ ץʦʨסʘʧ, ʜʘʤʳʪʳʧ, ʩʘץʪʘʡ ʦʪʳʨʳʧ ᴅʣʝʤʜʽʢ 

 ʪʳʣʳʧײʘ ʞסʞʘᴃʘʥʜʘʥʫ ץʪʘʡ ʘʣʤʘʩʘץʳʤʳʟʜʳ ʩʘסʥʜʳʣʳײץ ץʣʪʪʳײ ʘ ʢʽʨʽʛʫ. ɽʛʝʨץץʘʫʳʤʜʘʩʪʳץ

ʢʝʪʝʤʽʟ. ɾʘᴃʘʥʜʘʥʫסʘ ʞײʪʳʣʳʧ ʢʝʪʧʝʡ, ʧʨʝʟʠʜʝʥʪʽʤʽʟʜʽש ʘʣʜʳסʘ ץʦʡסʘʥ ʤʘץʩʘʪʳ çʄᴅשʛʽʣʽʢ 

ɽʣè ʙʦʣʳʧ ץʘʣʫ װʰʽʥ ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨʳʤʳʟʜʳ ʩʘץʪʘʧ, ץʦʨסʘʡ ʙʽʣʫʽʤʽʟ ʢʝʨʝʢ. ʉʝʙʝʙʽ, 

 !ʪʽʨʝʛʽ שʣʪʪʳײ ï ץʥʜʳʣʳײץ ץʣʪʪʳײ

 שʪʘʩ ʝʣʽʤʽʟʜʽײʟʝʛʝ ʘʩʳʨʳʣʫʳ ʙʽʨʪװʘʥʜʳ ʞץץʪʦʣʳ שʘʥʜʘ, ʘʪʘʣʤʳʰ ʞʦʙʘʥʳץʦʨʳʪʘ ʘʡʪפ

 שʣ ʞʘʩ ʙʫʳʥʥʳײʘʣ ʙ ,ץʳʥʜʘʪʧʘץʘʨץ ʜʝʨʽʩʽʥװ ʳʨʫסשʘʥ ʞʘסʨʫʭʘʥʠ ʪʘʤʳʨʳʥʘʥ ʥᴅʨ ʘʣ-ץʣʪʪʳײ

ʙʦʣʘʰʘץץʘ ʩʝʥʽʤʤʝʥ ץʘʨʘʧ, ʥʳץ ץʘʜʘʤ ʙʘʩʫʳʥʘ, ʦʣʘʨʜʳש ʙʦʡʳʥʘ ץʘʟʘץʩʪʘʥʜʳץ ʧʘʪʨʠʦʪʠʟʤ ʤʝʥ 

ʤʝʤʣʝʢʝʪʰʽʣʜʽʢ ʨʫʭ ʩʽשʽʨʫʛʝ ץʳʟʤʝʪ ʝʪʧʝʢ.ʊᴅʫʝʣʩʽʟʜʽʢ ʞʳʣʜʘʨʳʥʜʘ ʭʘʣʳץʪʳש ʨʫʭʘʥʠ ʙʘסʳʪʳʥ 

ᴇʟʛʝʨʪʫ ʤʘץʩʘʪʳʥʜʘ çʄᴅʜʝʥʠ ʤײʨʘè ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳ ʘʷʩʳʥʜʘ ʢᴇʧʪʝʛʝʥ ʪʘʨʠʭʠ-ʤᴅʜ-

ʝʥʠ ʝʩʢʝʨʪʢʽʰʪʝʨ ʤʝʥ ʥʳʩʘʥʜʘʨ ʞʘסשʳʨʪʳʣסʘʥʳ ʢᴇʧʰʽʣʽʢʪʽש ʝʩʽʥʜʝ. ʉʦʣ װʰʽʥ ʜʝ ץʘʩʠʝʪʪʽ, 

ʢʠʝʣʽ ʥʳʩʘʥʜʘʨ ï ʭʘʣʳץ ʞװʨʝʛʽʥʝʥ ʤᴅשʛʽʣʽʢ ʦʨʳʥ ʘʣʘʜʳ. ױʨʧʘץ ʜʘʥʘ ʙʦʣʩʘ ײʣʳ ʜʘʣʘ 

ʞʝʪʽʤʩʽʨʝʤʝʡʜʽ. 
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ˉ 5 ʉɽʂʎʀʗ: ʌʀɿʀʂɸ-ʄɸʊɽʄɸʊʀʂɸ נʓʃʓʄɼɸʈʓ 

 

 

ʉɽʂʎʀʗ ˉ 5: ʌʀɿʀʂʆ-ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

 

ɾײʙʘʥʳʰ ɸʡʛʝʨʽʤ 

ɸʙʘʡ  ʦʙʣʳʩʳ, ʉʝʤʝʡ ץʘʣʘʩʳ çˉ32 ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧè ʂʄʄ 

ɸʷʛʫʟʦʚʘ ɾ.ɽ., ʉʘʙʠʭʘʥʦʚʘ ɻ.נ., ʤʘʪʝʤʘʪʠʢʘ ʧᴅʥ ʤסײʘʣʽʤʜʝʨʽ 

 

ɸɹɸʁ ʄɽʅ ʐᴄʂᴄʈɯʄ ʄױʈɸʃɸʈʓʅ ʄɸʊɽʄɸʊʀʂɸ ɾᴄʅɽ ʌʀɿʀʂɸ  

ʇᴄʅɼɽʈɯʄɽʅ ɹɸʁʃɸʅʓʉʊʓʈʋ 

 

ʂʽʣʪ ʩᴇʟʜʝʨ: ʐᴅʢᴅʨʽʤʥʽש ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʙʘסʳʪʳʥʜʘסʳ ʬʠʣʦʩʦʬʠʷʣʳץ ʦʡʣʘʨʳ, 

ʤʘʪʝʤʘʪʠʢʘ ʞᴅʥʝ ʬʠʟʠʢʘ ɸʙʘʡ ʰʳסʘʨʤʘʩʳʥʜʘ, ʤʘʪʝʤʘʪʠʢʘ ʞᴅʥʝ ʬʠʟʠʢʘ ʐᴅʢᴅʨʽʤ ʰʳסʘʨʤʘʩʳʥʜʘ, 

ɸʙʘʡ ʤʝʥ ʇʠʬʘʛʦʨ ʽʣʽʤʽʥʽש ʙʘʡʣʘʥʳʩʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʌʠʣʦʩʦʬʩʢʠʝ ʤʳʩʣʠ ʐʘʢʘʨʠʤʘ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ, ʤʘʪʝʤʘʪʠʢʘ 

ʠ ʬʠʟʠʢʘ ʚ ʪʚʦʨʯʝʩʪʚʝ ɸʙʘʷ, ʤʘʪʝʤʘʪʠʢʘ ʠ ʬʠʟʠʢʘ ʚ ʪʚʦʨʯʝʩʪʚʝ ʐʘʢʘʨʠʤʘ, ʩʚʷʟʴ ʫʯʝʥʠʡ ɸʙʘʷ ʠ 

ʇʠʬʘʛʦʨʘ.         

Keywords: philosophical thoughts of Shakarim in the field of natural science, mathematics and 

physics in the work of Abai, mathematics and physics in the work of Shakarim, the connection between 

the teachings of Abai and Pythagoras. 

 

ʐᴅʢᴅʨʽʤʥʽש ʘʡʪץʘʥʜʘʨʳ ʥʝʛʽʟʛʽ ʛʨʝʢ ʬʠʣʦʩʦʬʪʘʨʳʥʳש ʢᴇʟץʘʨʘʩʪʘʨʳʤʝʥ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

ʦʣʘʨʜʳש ʧʽʢʽʨʽʥʰʝ ʐᴅʢᴅʨʽʤ ʘʡʪץʘʥʜʘʡ ʤʘʪʝʨʠʷ ʪᴇʨʪ ʤᴅשʛʽ ᴇʤʽʨ ʩװʨʝʪʽʥ ʵʣʝʤʝʥʪʪʝʨʜʝʥ ʪײʨʘʜʳ, 

ʦʣʘʨ: ʞʝʨ, ʩʫ, ʘʫʘ ʞᴅʥʝ ʦʪ. ᴄʨʙʽʨ ʵʣʝʤʝʥʪ ʙʝʣʛʽʣʽ ʛʝʦʤʝʪʨʠʷʣʳץ ʬʦʨʤʘסʘ ʠʝ ʙʦʣʘʪʳʥ ʘʪʦʤʜʘʨʜʘʥ 

ʪײʨʘʜʳ. ɾʝʨʜʽש ʘʪʦʤʜʘʨʳ ï ʢʫʙʪʘʨ, ʩʫʜʳש ʘʪʦʤʜʘʨʳ ï ʠʢʦʩʘʵʜʨʣʘʨ, ʘʫʘʥʳש ʘʪʦʤʜʘʨʳ ï 

ʦʢʪʘʵʜʨʣʘʨ,  ʦʪʪʳש ʘʪʦʤʜʘʨʳ ï ʪʝʪʨʘʵʜʨʣʘʨ. ɸʪʦʤʜʘʨʜʳש ᴇʟʜʝʨʽ װʰʙײʨʳʰʪʘʨʜʘʥ ʪײʨʘʜʳ, ʩʝʙʝʙʽ 

ʦʣʘʨ ʝץ שʘʨʘʧʘʡʳʤ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʬʦʨʤʘ ʙʦʣʳʧ ʝʩʝʧʪʝʣʝʜʽ. ɿʘʤʘʥʳʥʜʘ ʤʘʪʝʤʘʪʠʢʪʝʨ ʢʦʨʦʣʽ 

ʘʪʘʥסʘʥ ᴅʡʛʽʣʽ ʝʩʝʧʢʝʨ ʂʘʨʣ ɻʘʫʩʩ (1777-1855) ʙʘʩʪʘʧ ץʘʣʘסʘʥ çפʘʣʜʳץʪʘʨ ʤʘʪʝʤʘʪʠʢʘʩʳè ʙײʣ 

ʢװʥʜʝ ʩʘʣʳʩʪʳʨʫ ʪʝʦʨʠʷʩʳ ʜʝʧ ʘʪʘʣʘʪʳʥ ʪײʪʘʩ ʙʽʨ סʳʣʳʤʠ ᴇʨʢʝʥʜʽ ʩʘʣʘ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ.  

ʇʠʬʘʛʦʨ ʤʝʥ ɸʙʘʡ ʽʩʧʝʪʪʝʩ ʜʘʥʘʣʘʨ ʘʣסʘʰ ʘʪʘʧ ʢᴇʨʩʝʪʢʝʥ çץʦʩ ץʘʨʩʳʣʘʩʪʘʨè ʜʘסשʳʣʳ, ʙײʣ 

ʢװʥʜʝ ʢʝש ʘʨʘʣʳ, ʩʘʥ-ʩʘʣʘʣʳ ʙʽʣʽʤ ʤʝʥ ᴇʥʝʨ ʪʘʨʤʘץʪʘʨʳ ʙʦʧ ᴇʨʢʝʥ ʞʘʡʜʳ, ʤᴅʩʝʣʝʥ, ʇʠʬʘʛʦʨ 

ʞײʧʪʘʨʤʝʥ ץʘʪʘʨ (ʙʘʨ, ʞʦץ), (ʘץ ,ץʘʨʘ), (ᴅʢʝ, ʰʝʰʝ), (ʘץʠץʘʪ, ʞʘʣסʘʥ), (ʧʣʶʩ, ʤʠʥʫʩ), (1,0) ʪ.ʩ.ʩ 

ʝʛʝʨʣʝʩ ʝʛʽʟ ʙʘʩʪʘʧץʳ סײʳʤʜʘʨ ʥʝʛʽʟʽʥʜʝ çʤʘʪʝʤʘʪʠʢʘʣʳץ ʣʦʛʠʢʘè, çʳץʪʠʤʘʣʜʳץ ʪʝʦʨʠʷʩʳè, 

ʭʘʙʘʨʣʘʤʘʣʳץ ʙʽʣʽʤ ʤʝʥ ʪʝʭʥʠʢʘ ʥʝʛʽʟʜʝʨʽ çʩʠʤʤʝʪʨʠʷ ʩʳʨʳè ʪ.ʩ.ʩ. סʳʣʳʤʠ ʞᴅʥʝ ʦץʫ ʧᴅʥʜʝʨʽ 

ʧʘʡʜʘ ʙʦʣʜʳ. 

ʆʩʳ ʘʡʪʳʣסʘʥʜʘʨסʘ ץʘʨʘʧ, ʪʘʧץʳʰʢʝʨʣʽʢ ʝʩʝʙʽʥ ʰʝʰʫ װʰʽʥ, ʪʘʙʠסʠ ʪʘʣʘʥʪʧʝʥ ץʘʪʘʨ 

 ʘʞʝʪ ʝʢʝʥʽʥ ʢᴇʨʝʤʽʟ. çɽʛʝʨ ï ʜʝʡʜʽ ɸʙʘʡ, ʽʩʽʤץ ʠʷʣץ ץʳʥʜʳץʳʣ ʞᴅʥʝ ʘץʘʨʣʳ ʘסשʘʡʨʘʪ ʘץ ʘʞʳʤʘʩץ

ᴇʥʩʽʥ ʜʝʩʝש ʨʝʪʽʥ ʪʘʧè. ɹײʣ ʩᴇʟʜʝʥ ʝʩʝʧ ʰʝʰʫʛʝ ʰʝʙʝʨʣʝʥʝʤ ʜʝʛʝʥ ᴅʨ ʘʜʘʤ ʝש ᴅʫʝʣʽ ʝʩʝʧ ʰʝʰʫʜʽש 

ʝʞʝʣʛʽ ʝʨʝʞʝʣʝʨʽʥ, ᴅʜʽʩ-ʘʤʘʣʜʘʨʳʥ ʞᴅʥʝ ʞʘשʘ ʞʦʣʜʘʨʳʥ ʞʘץʩʳ ʙʽʣʫ ץʘʞʝʪ ʝʢʝʥʽʥ ʘʡץʳʥ ʘסשʘʨʫסʘ 

ʙʦʣʘʜʳ.  

ʉᴇʟ ʩʦשʳʥʜʘ, ץʘʟʘץ ʭʘʣץʳ ᴇʟʽʥʽש ʵʪʥʠʢʘʣʳץ ʪײʨסʳʩʳʥʜʘ ʤʘʣʤʝʥ ʢװʥʽʥ ʢᴇʨʛʝʥ, ץʳʩ-ץʳʩʪʘץ, 

ʞʘʟ-ʞʘʡʣʘʫ ʽʟʜʝʛʝʥʽʥ ʢᴇʰʧʝʥʜʽ ʭʘʣʳץ ʙʦʣסʘʥʳʥ, ײʨʧʘץʪʘʥ ï ײʨʧʘץץʘ ᴇʟ סʳʣʳʤ, ʙʽʣʽʤʽʥ ʘʫʳʟ 

ᴅʜʝʙʠʝʪʽ ʘʨץʳʣʳ ʞʝʪʢʽʟʽʧ ʦʪʳʨסʘʥʳʥ ʙʽʣʝʤʽʟ. ɸʩʧʘʥ ʜʝʥʝʣʝʨʽʥ ʢװʥ, ʘʡ, ʞʝʨ ץʦʟסʘʣʳʩʳʥ ʪװʥʛʽ ʤʘʣ 

ʢװʟʝʪʽ ʢʝʟʽʥʜʝ ʞʽʪʽ ʙʘץʳʣʘʧ; ʞʳʣ ʤʝʟʛʽʣʜʝʨʽʥ, ʘʫʘ ʨʘʡʳʥ ʙʦʣʞʘʡ ʙʽʣʛʝʥ.  

ɾʝʪʽץʘʨʘץʰʳ, ʊʝʤʽʨץʘʟʳץ ʰʦץ ʞײʣʜʳʟʳʤʝʥ ʦץʫʰʳʣʘʨʜʳ ʪʘʥʳʩʪʳʨʳʧ, ʙʝʨʽʩʽ ï ᴅʜʝʙʠʝʪ 

ʧʝʥ ʬʠʟʠʢʘ ʩʘʙʘסʳʥʳש ʪʳסʳʟ ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʳʥ, ʘʨʳʩʳ ï ᴄʣʝʤ ʙʽʨʪײʪʘʩʪʳסʳʥ ʪװʩʽʥʽʢʪʽ 

 ʳʟʳ ʝʨʝʢʰʝ ʝʢʝʥʽʥשʤʘ שʘʨʤʘʩʳʥʳסʰʳ שʳ ɸʙʘʡ, ʐᴅʢᴅʨʽʤ ʙʘʙʘʣʘʨʳʤʳʟʜʳסʘʣʳʧʪʘʩʪʳʨʫʜʘץ
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ʢᴇʨʩʝʪʝʤʽʟ. ʄʽʥʝ, ʦʩʳ ʩʘʙʘץʪʘʨ ʘʨץʳʣʳ ʬʠʟʠʢʘ ʤʝʥ ʤʘʪʝʤʘʪʠʢʘʥʳש ʬʦʨʤʫʣʘʣʘʨʳʤʝʥ ʰʝʢʪʝʣʽʧ 

 ʨʫʭʘʥʠ שʫʰʳʣʘʨʳʤʳʟʜʳץʳʥʜʘʧ, ʦץʦʡʤʘʡ, ᴅʣʝʤʜʝʛʽ ᴇʨʢʝʥʠʝʪ ʧʨʦʮʝʩʪʝʨʽʥʝ ʞʘץ ʘʥʘץ

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʘסʳ װʣʝʩʽ ʤʦʣ ʝʢʝʥʽʥ ʢᴇʨʝʤʽʟ. 

 

ᴄʜʝʙʠʝʪʪʝʨ 

1. ʄʘʫʩʳʤʙʘʝʚ ʉ. ʐᴅʢᴅʨʽʤʪʘʥʫ ʤᴅʩʝʣʝʣʝʨʽ 4-ʙᴇʣʽʤ. ʐᴅʢᴅʨʽʤʥʽש ʘʪʦʤʠʩʪʠʢʘʣʳץ ʢᴇʟץʘʨʘʩʪʘʨʳ. 

93-103 ʙ. ʅʦʚʦʩʠʙʠʨʠʩʢ. ʊʘʣʝʨ ï ʇʨʝʩʩ. 2007. ʈʝʜʘʢʪʦʨ ï ʪʘʨʠʭ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, 

ʧʨʦʬʝʩʩʦʨ ɽ. ʉʳʟʜʳץʦʚ. 

2. ʅײʨʩײʣʪʘʥʦʚ פ., ʅʘץʳʰʙʝʢʦʚʘ פ. ɾװʣʜʝʛʝʨʣʽʢ ʞװʟ ʝʩʝʧ. ï ʉʝʤʝʡ ץʘʣʘʩʳ, 1992. 

3. ʐᴅʢᴅʨʽʤ ʰʳסʘʨʤʘʣʘʨʳ. ï ɸʣʤʘʪʳ. ɾʘʟʫʰʳ, 1988. 

4. çʀʥʬʦʨʤʘʪʠʢʘ ʬʠʟʠʢʘ ʤʘʪʝʤʘʪʠʢʘè ʞʫʨʥʘʣʳ. ï ˉ5. ï  1998. 

5. çɽʛʝʤʝʥʜʽ פʘʟʘץʩʪʘʥè ʛʘʟʝʪʽ. ï ˉ341-344, 3 ץʘʨʘʰʘ 2007 ʞ. 

 

 

ɸ.ʄ. ʂʝשʝʩʙʝʢʦʚʘ 

ʉʝʤʝʡ ץʘʣʘʩʳʥʳש çˉ45 ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʙʽèʂʄʄ 

 ʘʣʽʤʽסײʤ שʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ ï ʄ.ʋ. ʊʫʨʛʘʣʠʝʚʘ, ʤʘʪʝʤʘʪʠʢʘ ʧᴅʥʽʥʽנ

 

ʄᴄʊɯʅɼɯ ɽʉɽʇʊɽʈɼɯ ʐʓנɸʈʋɼɸ ʂɺɸɼʈɸʊʊʓפ ʌʋʅʂʎʀʗʅʓ 

 ᴄɼɯʉ-ʊᴄʉɯʃɼɽʈɯ רʆʃɼɸʅʋɼʓפ

 

ʄʘץʩʘʪʳ: ʄᴅʪʽʥʜʽ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫ װʰʽʥ ʢʚʘʜʨʘʪʪʳץ ʬʫʥʢʮʠʷʥʳ ץʦʣʜʘʥʫ ʞᴅʥʝ ʝʩʝʧ 

ʰʘʨʪʳ ʙʦʡʳʥʰʘ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴ ײץʨʫ.  

ʂᴇʧʪʝʛʝʥ ʝʩʝʧʪʝʨʜʽ ʢʚʘʜʨʘʪ ʪʝשʜʝʫʣʝʨ ʢᴇʤʝʛʽʤʝʥ ʰʳסʘʨʫסʘ ʙʦʣʘʜʳ. ʄᴅʪʽʥʜʽ ʝʩʝʧʪʝʨʜʽ 

ʰʳסʘʨʫʜʳש ʝʢʽ ʪᴅʩʽʣʽʥ ץʘʨʘʩʪʳʨʘʡʳץ.  

ʄʳʩʘʣ-1. ʂᴇʨʝʨʤʝʥʜʝʨ ʟʘʣʳʥʜʘ 320 ʦʨʳʥ ʙʘʨ. ᴄʨ ץʘʪʘʨʜʘסʳ ʦʨʳʥʜʘʨ ʩʘʥʳ ʙʽʨʜʝʡ. ᴄʨ 

 .ʪʘʨ ʩʘʥʳ 420 ʙʦʣʜʳץʦʨʳʥʜʳ שʘʥ ʩʦץʦʩץ ʘʪʘʨץ ʳ ʙʽʨסʳ ʦʨʳʥʜʘʨ ʩʘʥʳʥ 4-ʢʝ ʘʨʪʪʳʨʳʧ, ʪʘסʘʪʘʨʜʘץ

ɿʘʣʜʘ ʥʝʰʝ ץʘʪʘʨ ʙʘʨ? ρ. 

ʐʝʰʫ.̔ ʄᴅʪʽʥʜʽ ʝʩʝʧʪʽש ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʽʥ ʙʽʨʥʝʰʝ ʪᴅʩʽʣʜʝʨʤʝʥ ײץʨʫסʘ ʙʦʣʘʜʳ.  

1-ʪᴅʩʽʣ. ɽʛʝʨ I ᴅʨ ץʘʪʘʨʜʘ ï ʭ ʦʨʳʥ ʜʝʧ ʘʣʩʘץ, ʦʥʜʘ ץʘʪʘʨ ʩʘʥʳ 
̖

 ʙʦʣʘʜʳ. ɽʩʝʧ ʰʘʨʪʳ 

ʙʦʡʳʥʰʘ ʦʨʳʥʜʘʨ ʩʘʥʳʥ 4-ʢʝ ʘʨʪʪʳʨʳʧ, ʦʣ ὼ τ ʦʨʳʥ, ʘʣ ץʘʪʘʨ ʩʘʥʳ 
̖

 ʙʦʣʘʜʳ. ʉʦʥʜʘ 
̖

̖
ρ ʪʝשʜʽʛʽʥ ʘʣʘʤʳʟ. ɹײʣ ʪʝשʜʝʫ ʝʩʝʧʪʽש ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʽ. ɽʥʜʽ ʦʩʳ ʪʝשʜʝʫʜʽ ʰʝʰʫ 

ʢʝʨʝʢ. ɸʣʜʳʤʝʥ ʪʝשʜʝʫʜʽש ʄʄɾ ʪʘʙʫ ʢʝʨʝʢ. ʆʣ ὼ τȟὼ π ʪʝש.  

̖ ̖
ρ ʪʝשʜʝʫʽʥ ʦʨʪʘץ ʙᴇʣʽʤʛʝ ʢʝʣʪʽʨʝʤʽʟ.  

  , 100x-1280=x2+4x 

x2+4x-100x+1280=0 

x2-96x+1280=0 

D=(-96)2-4Å1Å1280=9216-5120=4096, ɼʠʩʢʨʠʤʠʥʘʥʪ D>0 ʙʦʣסʘʥʜʳץʪʘʥ, ʪʝשʜʝʫʜʽש ʝʢʽ 

ʪװʙʽʨʽ ʙʘʨ.  ὼ ψπ, ὼ ρφ.  

I. τȟ υ 

II.  ςπȟ ςρ. 

ɾʘʫʘʙʳ. ʂᴇʨʝʨʤʝʥ ʟʘʣʳʥʜʘ ʙʘʩʪʘʧץʳʜʘ 20 ץʘʪʘʨ, ʩʦʜʘʥ ʢʝʡʽʥ 21 ץʘʪʘʨ ʙʦʣʜʳ. 

2-ʪᴅʩʽʣ. ɽʩʝʧʪʽ ʞװʡʝ ʘʨץʳʣʳ ʰʳסʘʨʘʡʳץ. ʭ-ʦʨʳʥʜʳץ ʩʘʥʳ, ʘʣ ʫ-ץʘʪʘʨ ʜʝʧ ʘʣʘʡʳץ. ʉʦʥʜʘ ʤʳʥʳʜʘʡ 

ʝʢʽ ʘʡʥʳʤʘʣʳʩʳ ʙʘʨ ʞװʡʝ ʘʣʫסʘ ʙʦʣʘʜʳ. 
Ͻ
Ͻ

 , ὼ  
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ὼϽώ ὼ τώ τ τςπȟὼϽώ σςπ 

σςπ
σςπ

ώ
τώ τ τςπ 

τώ τςπσςτȟ    τώ ωφ τώ ωφώ σςπ

πȟ̓ ̆ ̨̨̅̋̓ ̆̋ ̨̇́ ̜̎ τ ̋ ̆̂ ̨̌̆̍̈Ȣ  
ώ ςτώ ψπ πȟὈ ςτ τϽρϽψπ ςυφ,  

ώ ςπȟώ τO ὼ ςπȟὼ τ ̙̜ ̜́̅Ȣ  ɾʘʫʘʙʳ: 21 ץʘʪʘʨ. ς 

ʉʦʥʳʤʝʥ, ʢʚʘʜʨʘʪʪʳץ ʬʫʥʢʮʠʷʥʳ ʧʘʡʜʘʣʘʥʳʧ, ʤᴅʪʽʥʜʽʢ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫʜʝ ᴇʪʝ ץʦʣʘʡʣʳ. 
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ï 2018. 
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ʈ.ʅ. ɹʠʢʣʠʙʘʝʚ., ɸ.ɸ. ʂʘʨʘʙʝʢʦʚ 

ʂɻʋ çʉʆʐ ˉ 10è, ʛ. ʉʝʤʝʡ 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ï ʀ.ɸ. ʈʳʞʦʚʘ, ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ,  

ʉ.ɸ. ɺʘʫʣʠʥ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ 
 

ʄɸʊɽʄɸʊʀʂɸ ɺ ʇʆʄʆʑʔ ʈɽʄʆʅʊʋ. ʇʈʆɻʈɸʄʄɸ ReMcat 
 

 ʈʝʤʦʥʪ ï ɻ ʪʦ ʚʩʝʛʜʘ ʘʢʪʫʘʣʴʥʘʷ ʪʝʤʘ, ʥʦ ʯʘʩʪʦ ʩʚʷʟʘʥʘ ʩ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ (ʚ ʚʠʜʝ 

ʠʟʣʠʰʢʦʚ ʠʣʠ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʦʚʘʨ ʥʝ ʦʪʚʝʯʘʶʱʝʛʦ ʟʘʷʚʣʝʥʥʦʤʫ 

ʢʘʯʝʩʪʚʫ), ʧʦʵʪʦʤʫ ʵʪʦ ʚʜʦʭʥʦʚʠʣʦ ʥʘ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʥʦ-ʩʤʝʪʥʦʡ ʧʨʦʛʨʘʤʤʳ [1]. 

ʆʩʥʦʚʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʦʩʥʦʚʥʦʡ ʮʝʣʠ ʧʨʦʝʢʪʘ. ʅʘʰʝʡ 

ʮʝʣʴʶ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʫʧʨʦʩʪʠʪʴ ʨʘʩʯʝʪʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʟʘʢʫʧʢʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [2]. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʳ 

ʦʪʚʝʪʳ ʥʘ ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ:   

1. ʆʧʨʝʜʝʣʝʥʘ ʜʣʠʥʘ, ʰʠʨʠʥʘ ʠ ʚʳʩʦʪʘ ʢʦʤʥʘʪʳ, ʜʚʝʨʥʦʛʦ ʧʨʦʸʤʘ ʠ ʦʢʥʘ.  

2. ʈʘʩʯʸʪ ʧʣʦʱʘʜʝʡ ʢʦʤʥʘʪʳ, ʦʢʥʘ, ʜʚʝʨʠ. ʊʘʢʞʝ ʚʳʩʯʠʪʳʚʘʥʠʝ ʧʝʨʠʤʝʪʨʘ ʢʦʤʥʘʪʳ ʩ 
ʧʨʦʸʤʦʤ ʠ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʚʳʩʯʠʪʳʚʘʥʠʝ ʧʝʨʠʤʝʪʨʘ ʙʝʟ ʧʨʦʸʤʘ [3]. 

3. ʉʦʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʜʣʷ ʧʦʣʘ, ʧʦʪʦʣʢʘ ʠ ʩʪʝʥ [4]. 

4. ʆʧʨʝʜʝʣʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ ʥʘ 1ʤ2. ʈʘʩʩʯʠʪʘʥ ʪʨʝʙʫʶʱʠʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʢʦʤʥʘʪʳ. 

5. ʇʨʦʚʝʜʝʥ ʦʧʨʦʩ ʧʦ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʤʫ ʤʝʩʪʫ ʟʘʢʫʧʘ ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ.  

6. ɺʳʯʠʩʣʠʣʠ, ʩʢʦʣʴʢʦ ʧʦʪʨʝʙʫʝʪʩʷ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʨʝʤʦʥʪʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʙʲʝʢʪʘ [5-6]. 
 

ʇʦ ʧʝʨʝʯʥʶ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʧʨʝʜʝʣʠʣʠ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʭʦʜʘ ʥʘ 

ʨʝʤʦʥʪ ʢʦʤʥʘʪʳ.   

ʈʘʟʤʝʨʳ ʚ ʤʝʪʨʘʭ(ʤ) ʆʙʲʝʢʪʳ ɿʥʘʯʝʥʠʷ(ʤ2) 

ɼʣʠʥʘ ʢʦʤʥʘʪʳ 2,89 ʤ S ʩ ʧʨʦʸʤʘʤʠ συȟτψρφ ʤĮ  

ʐʠʨʠʥʘ ʢʦʤʥʘʪʳ 4,04 ʤ S ʜʚʝʨʠ 1,6443 ʤĮ 

ɺʳʩʦʪʘ ʢʦʤʥʘʪʳ 2,56 ʤ S ʦʢʥʘ 1,904 ̍ ό 
ʐʠʨʠʥʘ ʜʚʝʨʠ 0,81 ʤ S ʙʝʟ ʧʨʦʸʤʦʚ 31,9333 ̍ ό 
ɺʳʩʦʪʘ ʜʚʝʨʠ 2,03 ʤ S ʧʦʣʘ 11,6756 ̍  

ʐʠʨʠʥʘ ʦʢʥʘ 1,36 ʤ S ʧʦʪʦʣʢʘ 11,6756 ̍  

ɺʳʩʦʪʘ ʦʢʥʘ 1,4 ʤ P ʩ ʧʨʦʸʤʦʤ 13,86 ̍   
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7. ɿʘʧʨʦʛʨʘʤʤʠʨʦʚʘʣʠ ʜʘʥʥʳʝ ʚ ʧʨʦʛʨʘʤʤʫ, ʪʦ ʝʩʪʴ ʬʦʨʤʫʣʳ ʨʘʩʯʸʪʳ ʧʣʦʱʘʜʝʡ ʢʦʤʥʘʪʳ, 

ʦʢʥʘ ʠ ʜʚʝʨʠ, ʘ ʪʘʢʞʝ ʧʝʨʠʤʝʪʨʘ ʢʦʤʥʘʪʳ ʩ ʧʨʦʸʤʦʚ ʠ ʙʝʟ ʧʨʦʸʤʦʚ. ɿʘʥʝʩʣʠ ʨʘʩʭʦʜ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘ 1 ʤ2, ʘ ʪʘʢʞʝ ʬʦʨʤʫʣʳ ʚʳʩʯʠʪʳʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʢʦʤʥʘʪʳ [7]. 

ʊʘʢʞʝ ʥʝ ʙʫʜʝʤ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʜʝʣʘʶʪ ʨʝʤʦʥʪ ʩʚʦʠʤʠ ʩʠʣʘʤʠ, ʥʝ 

ʧʨʠʙʝʛʘʷ ʢ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʅʦ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʥʘʯʘʪʴ ʨʝʤʦʥʪ, ʩʣʝʜʫʝʪ, ʦʧʨʝʜʝʣʠʪʩʷ ʩ 

ʬʠʥʘʥʩʦʚʳʤʠ ʟʘʪʨʘʪʘʤʠ, ʧʦʵʪʦʤʫ ʝʱʝ ʜʦ ʥʘʯʘʣʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʤʦʥʪʘ ʢʚʘʨʪʠʨʳ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʘʚʠʣʴʥʦ ʨʘʩʩʯʠʪʘʪʴ ʩʪʦʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ. ʇʦʵʪʦʤʫ ʚʳʩʯʠʪʘʚ ʪʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ 

ʥʘ ʦʜʥʫ ʢʦʤʥʘʪʫ, ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʸʪ ʩʪʦʠʤʦʩʪʠ ʪʨʝʭ ʚʠʜʦʚ ʨʝʤʦʥʪʘ (ʧʨʝʤʠʫʤ-ʢʣʘʩʩ, 

ʩʪʘʥʜʘʨʪ-ʢʣʘʩʩ, ʵʢʦʥʦʤ-ʢʣʘʩʩ). ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʜʦʨʦʛʦʡ ʨʝʤʦʥʪ ʦʙʦʡʜʝʪʩʷ ʜʦʨʦʞʝ, ʯʝʤ 

ʜʝʰʝʚʳʡ [8-9]. 

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʥʘ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ 

ʥʘʭʦʞʜʝʥʠʷ ʠʭ. ʉʘʤʦ ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʷʟʳʢʝ JavaScript. ʉʘʤʘ ʧʨʦʛʨʘʤʤʘ 

ʚʥʝʜʨʝʥʘ ʥʘ ʩʘʡʪ. ɼʘʥʥʳʡ ʩʘʡʪ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʩ ʣʶʙʦʛʦ ʙʨʘʫʟʝʨʘ. ʇʨʦʛʨʘʤʤʘ ʧʨʘʢʪʠʯʥʘ, ʘ 

ʪʘʢʞʝ ʫʜʦʙʥʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ.  

ʈʝʤʦʥʪ, ʢʘʢ ʠ ʤʘʪʝʤʘʪʠʢʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʧʨʠʢʣʘʜʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ 

ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʷ, ʫʯʠʪ ʥʘʭʦʜʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʚ ʥʝʩʪʘʥʜʘʨʪʥʳʭ 

ʟʘʜʘʯʘʭ, ʘ ʠʥʬʦʨʤʘʪʠʢʘ ʫʩʢʦʨʠʪ ʵʪʦʪ ʧʨʦʮʝʩʩ ʠ ʩʜʝʣʘʝʪ ʝʛʦ ʫʜʦʙʥʳʤ ʚ ʧʨʠʤʝʥʝʥʠʠ. 

ʇʦʣʫʯʝʥʥʳʡ ʧʨʦʜʫʢʪ ʧʦʤʦʞʝʪ ʚ ʨʘʩʯʝʪʝ ʠ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʚʳʙʦʨ ʚʠʜʘ ʨʘʩʭʦʜʦʚ 

ʧʦʟʚʦʣʠʪ ʥʝ ʥʘʧʨʘʩʥʦ ʟʘʪʨʘʯʠʚʘʪʴ ʜʝʥʴʛʠ, ʚʨʝʤʷ, ʩʠʣʳ, ʘ ʧʦʨʦʡ ʠ ʥʝʨʚʳ. 
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ʄ.ɽ. ɿʳʷʪʦʚ 

ɸʙʘʡ ʘʫʜʘʥʳ, ʉʘʨʞʘʣ ʘʫʳʣʳ çʐ.ʊʦץʞʽʛʽʪʦʚ ʘʪʳʥʜʘסʳ ʦʨʪʘ ʤʝʢʪʝʙʽè ʂʄʄ 

 ʘʣʽʤʽסײʤ שʨʢʽʤʙʘʡ, ʤʘʪʝʤʘʪʠʢʘ ʧᴅʥʽʥʽת .ʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ ï ʉ.ʄנ

 

ʊʆʈʂᴆɿɼɽʈɼɽ ʆʈʅɸʃɸʉפɸʅ ʂᴆʇɹױʈʓʐʊʓר ɸʋɼɸʅʓʅ ʇʀʂ 

ʌʆʈʄʋʃɸʉʓʄɽʅ ɽʉɽʇʊɽʋ 

 

ɻ.ɸ. ʇʠʢ ʘʚʩʪʨʠʷʣʳץ ʤʘʪʝʤʘʪʠʢ. ʆʣ 1899 ʞʳʣʳ ʇʠʢ ʬʦʨʤʫʣʘʩʳʥ ʪʘʧץʘʥ. ʆʩʳ ʬʦʨʤʫʣʘʥʳ 

 ʦʣʜʘʥʘʤʳʟ. ʄʝʢʪʝʧץ ʘʫʜʘʥʳʥ ʝʩʝʧʪʝʫʜʝ שʨʳʰʪʘʨʜʳײʪʳ ʢᴇʧʙץʩʳʟʳ ץʠʩʳץ ɹʊ ʢʝʟʜʝʩʝʪʽʥױ ʘʟʽʨץ

ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʦץʳʪʳʣʤʘʡʜʳ, ʙʽʨʘץ ʇʠʢ ʬʦʨʤʫʣʘʩʳʤʝʥ ʪʦʨʢᴇʟʜʝʨʜʝ ʦʨʥʘʣʘʩץʘʥ 

ʢᴇʧʙײʨʳʰʪʳש ʘʫʜʘʥʜʳ ʪʘʙʫʜʘ ʪʠʽʤʜʽ ʜʝʧ ʦʡʣʘʡʤʳʥ. ɽʥʜʽ ʇʠʢ ʬʦʨʤʫʣʘʩʳʥʘ ʪʦץʪʘʣʘʤʳʥ:        

  Ὓ
˥
Ὅ ρ , ʐ ï ʩʳʨʪץʳ ʪʦʨʢᴇʟ ʪװʡʽʥʜʝʨ ʩʘʥʳ, I ï ʽʰʢʽ ʪʦʨʢᴇʟ ʪװʡʽʥʜʝʨ ʩʘʥʳ ρ. 

https://12.kz/
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ʊʦʨʢϺʟʜʝ ʦʨʥʘʣʘʩϨʘʥ ʢϺʧʙϰʨʳʰʪʳϬ ʘʫʜʘʥʳʥ ʝʩʝʧʪʝʫʜʽϬ ϸʜʽʩʽ:                    

1. ʊʦʨʢᴇʟʜʝʨʽʥ ʩʘʥʘʫ ʘʨץʳʣʳ (ʙʝʨʽʣʛʝʥ ʬʠʛʫʨʘ װʰʽʥ ʞʫʳץ ʤᴅʥ) 

2. ʂᴇʧʙײʨʳʰʪʳ ʳסשʘʡʣʳ ʝʪʽʧ ʙʽʨʥʝʰʝ ץʘʨʘʧʘʡʳʤ ʬʠʛʫʨʘʣʘסʘ ʙᴇʣʫ (ʙײʣ ᴅʜʽʩ ʪʠʽʤʩʽʟ, ʩʝʙʝʙʽ 

ʰʳץץʘʥ ʥᴅʪʠʞʝʩʽʥʜʝ ʰʝʢʩʽʟ ʦʥʜʳץ ʙᴇʣʰʝʢ ʰʳסʫʳ ʤװʤʢʽʥ) 

S1=S2 = ϽφϽσ ωȟ   

S2 = ϽφϽφ ρψ,  

S=9+9+18=36 

 

 

3. ɹʝʨʽʣʛʝʥ ʬʠʛʫʨʘʥʳ ʪᴇʨʪʙײʨʳʰץʘ ʜʝʡʽʥ ʪʦʣʪʳʨʫ (ʪᴇʨʪʙײʨʳʰʪʳש ʘʫʜʘʥʳʥʘʥ ʘʟʘʡʪʫ). ʇʠʬʘʛʦʨ 

ʪʝʦʨʝʤʘʩʳʥ ץʦʣʜʘʥʳʧ, ʘ ʤʝʥ ʚ- ʥʽש ʤᴅʥʽʥ ʪʘʙʘʤʳʥ.  

́ Ѝσφ σφ φЍς 

̃ Ѝω ω σЍς 

Ὓ Ͻ́̃ φЍς ϽσЍς σφ 
 

 

4. ʇʠʢ ʬʦʨʤʫʣʘcʳ (ʩʳʨʪץʳ ʪᴇʨʢᴇʟ ʪװʡʽʥʜʝʨʽ ʤʝʥ ʽʰʢʽ ʪʦʨʢᴇʟ ʪװʡʽʥʜʝʨʽʥ ʩʘʥʘʫ ʘʨץʳʣʳ) 

S= 18:2+28-1=36, ʤײʥʜʘסʳ, ʐ= 18, I=28 

 ʘʫʜʘʥʳʥ ʝʩʝʧʪʝʫʜʝ ʇʠʢ ʬʦʨʤʫʣʘʩʳ שʨʳʰʪʳײʘʥ ʢᴇʧʙץɹʊ ʢʝʟʜʝʩʝʪʽʥ ʪʦʨʢᴇʟʜʝ ʦʨʥʘʣʘʩױ

ʪʠʽʤʜʽ.  

ʄʳʩʘʣ.  (ϯɹʊ) ɹʽʨʣʽʢ ʪʦʨʢᴇʟʜʽש ʘʫʜʘʥʳ 1ʩʤĮ ʜʝʧ ʘʣʳʧ,  ʙʝʨʽʣʛʝʥ ʬʠʛʫʨʘʥʳש ʘʫʜʘʥʳʥ ʪʘʙʳשʜʘʨ ςȢ 
ʐʝʰʫʽ: 

ʂᴇʢ ʪװʩ ï ʩʳʨʪץʳ ʪʦʨʢᴇʟ ʪװʡʽʥʽ ʐ=16 ʩʘʥʳ  

ʉʘʨʳ ʪװʩ ï ʽʰʢʽ ʪʦʨʢᴇʟ ʪװʡʽʥʽ I=7 ʩʘʥʳ 

S=16:2+7-1=14  

ɾʘʫʘʙʳ: 14ʩʤ Į.  

 

 

 

ʊʦʨʢᴇʟʜʝ ʦʨʥʘʣʘʩץʘʥ ʢᴇʧʙײʨʳʰʪʳש ʘʫʜʘʥʳʥ ʪʘʙʫ װʰʽʥ 

ʪʘץʪʘʡʰʘסʘ ʘʨʘץʘʰʳץʪʳ 5 ʩʤ ʙʦʣʘʪʳʥʜʘʡ ʰʘʭʤʘʪ ʪʘץʪʘʩʳʥ ʞʘʩʘʜʳʤ. 

ʃʝʥʪʘʤʝʥ ʪײʡʳץʪʘʣסʘʥ ʢᴇʧʙײʨʳʰʪʘʨʜʳש ʘʫʜʘʥʳʥ ʇʠʢ ʬʦʨʤʫʣʘʩʳʥ 

   .ʦʣʜʘʥʳʧ ʩʳʥʳʧʪʘʩʪʘʨʳʤʝʥ ʝʩʝʧʪʝʜʽʢץ

 

ϧʦʨʳʪʳʥʜʳ: ʊʦʨʢᴇʟʜʝʨʜʝ ʦʨʥʘʣʘʩץʘʥ ʢᴇʧʙײʨʳʰʪʳש ʘʫʜʘʥʳʥ ʝʩʝʧʪʝʫ װʰʽʥ ʇʠʢ 

ʬʦʨʤʫʣʘʩʳ ᴇʪʝ ץʘʨʘʧʘʡʳʤ, ʪʠʽʤʜʽ, ʫʘץʳʪʪʳ װʥʝʤʜʝʣʝʜʽ, ʝʩʪʝ ʪʝʟ ʩʘץʪʘʣʘʜʳ ʜʝʧ ץʦʨʳʪʳʥʜʳ 

ʞʘʩʘʡʤʳʥ.  

ϯʩʳʥʳʩ: ʊʦʨʢᴇʟʜʝʨʛʝ ʦʨʥʘʣʘʩץʘʥ ʢᴇʧʙײʨʳʰʪʳש ʘʫʜʘʥʳʥ ʝʩʝʧʪʝʫ װʰʽʥ ʇʠʢ ʬʦʨʤʫʣʘʩʳ 

ʪʘץʳʨʳʙʳ ʤʝʢʪʝʧ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʝʥʛʽʟʽʣʩʝ.  
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ʄʫʭʘʤʝʪʢʘʟʠʥʦʚʘ ɸʣʫʘ 

ʂɻʋ çʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 27è 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɹ. ʉʝʡʪʙʝʢʦʚʘ, ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ 

 

ʇʈʀʄɽʅɽʅʀɽ ʊʈʀɻʆʅʆʄɽʊʈʀʏɽʉʂʀʍ ʌʋʅʂʎʀʁ ɺ ɸʈʍʀʊɽʂʊʋʈɽ  

ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʀʅʅʆɺɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: çʇʨʠʤʝʥʝʥʠʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʚ ʘʨʭʠʪʝʢʪʫʨʝ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʥʘʥʠʷ ʪʨʠʛʦʥʦʤʝʪʨʠʠ 

ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʫʧʨʦʱʘʶʪ 

ʧʦʥʠʤʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʘʩʧʝʢʪʦʚ ʨʘʟʣʠʯʥʳʭ ʥʘʫʢ. 

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʤʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʪʨʠʛʦʥʦʤʝʪʨʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ 

ʘʣʛʝʙʨʝ, ʥʦ ʠ ʚʦ ʤʥʦʛʠʭ ʥʘʫʢʘʭ, ʥʘʧʨʠʤʝʨ ʚ ʘʨʭʠʪʝʢʪʫʨʝ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʳʷʚʠʪʴ ʩʚʷʟʴ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʩ ʷʚʣʝʥʠʷʤʠ 

ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʧʦʢʘʟʘʪʴ, ʯʪʦ ʜʘʥʥʳʝ 

ʬʫʥʢʮʠʠ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʞʠʟʥʠ, ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʟʜʘʥʠʷ 

ʅʝʤʥʦʛʦ ʠʩʪʦʨʠʠ ʪʨʠʛʦʥʦʤʝʪʨʠʠ: ʚ ʜʨʝʚʥʦʩʪʠ ʧʦ ʟʚʝʟʜʘʤ ʚʳʯʠʩʣʷʣʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ 

ʢʦʨʘʙʣʷ ʚ ʤʦʨʝ. ɼʨʝʚʥʠʝ ʣʶʜʠ ʚʳʯʠʩʣʷʣʠ ʚʳʩʦʪʫ ʜʝʨʝʚʘ, ʩʨʘʚʥʠʚʘʷ ʜʣʠʥʫ ʝʛʦ ʪʝʥʠ ʩ ʜʣʠʥʦʡ ʪʝʥʠ 

ʦʪ ʰʝʩʪʘ, ʚʳʩʦʪʘ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʠʟʚʝʩʪʥʘ 

ʂʘʥʜʝʣʘ ʌʝʣʠʢʩ ï ʤʝʢʩʠʢʘʥʩʢʠʡ ʘʨʭʠʪʝʢʪʦʨ ʠ ʠʥʞʝʥʝʨ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʣ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʩʚʦʜʳ-ʦʙʦʣʦʯʝʢ, ʪʘʢ ʞʝ ʨʘʟʨʘʙʦʪʘʣ ʪʦʥʢʦʩʪʝʥʥʳʝ ʧʦʢʨʳʪʠʷ ʚ ʬʦʨʤʝ 

ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʭ ʧʘʨʘʙʦʣʦʠʜʦʚ (ɻʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʧʘʨʘʙʦʣʦʠʜ ï ʧʦʚʝʨʭʥʦʩʪʴ, ʥʘʧʦʤʠʥʘʶʱʘʷ 

ʩʝʜʣʦ. ʆʥʘ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʪʘʢʦʤ ʜʚʠʞʝʥʠʠ ʧʘʨʘʙʦʣʳ ʩ ʚʝʪʚʷʤʠ ʚʥʠʟ, ʯʪʦ ʝʸ ʚʝʨʰʠʥʘ ʩʢʦʣʴʟʠʪ ʧʦ 

ʜʨʫʛʦʡ, ʥʝʧʦʜʚʠʞʥʦʡ ʧʘʨʘʙʦʣʝ ʩ ʚʝʪʚʷʤʠ ʚʚʝʨʭ). 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ʇʦ ʜʘʥʥʦʡ ʪʝʤʝ ʤʳ ʙʳ ʭʦʪʝʣʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʘʰʝʤʫ ʚʥʠʤʘʥʠʶ 3D ʛʦʣʦʛʨʘʤʤʘ-ʧʨʦʝʢʪʦʨ, 

ʩʜʝʣʘʥʥʳʡ ʩʚʦʠʤʠ ʨʫʢʘʤʠ, ʦʥ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʪʨʘʧʝʮʠʡ ʩʢʣʝʠʥʥʳʭ ʩʢʦʪʯʝʤ. ɺ ʜʘʥʥʦʤ 3ɼ 

ʧʨʦʝʢʪʦʨʝ ʤʳ ʤʦʞʝʤ ʧʦʢʘʟʘʪʴ ʣʶʙʫʶ ʢʘʨʪʠʥʢʫ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʜʝʣʝʥʥʫʶ ʥʘ 4 ʯʘʩʪʠ. ʊʘʢ ʞʝ 

ʜʘʥʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʟʜʘʥʠʷ ʚ ʚʠʜʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʚ ʧʨʦʛʨʘʤʤʝ VR Media 

ɺʳʚʦʜ: ɸʨʭʠʪʝʢʪʫʨʘ ʥʝ ʝʜʠʥʩʪʚʝʥʥʘʷ ʩʬʝʨʘ ʥʘʫʢʠ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʠ ʧʦʩʪʨʦʝʥʠʡ ʨʠʩʫʥʢʦʚ 

ʧʨʦʭʦʜʠʣʦ ʠʤʝʥʥʦ ʩ ʧʦʤʦʱʴʶ ʛʝʦʤʝʪʨʠʠ. ʄʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʘʤʳʡ ʣʝʛʢʠʡ ʧʨʠʤʝʨ ʚ ʘʨʭʠʪʝʢʪʫʨʝ: 

ʩʢʫʣʴʧʪʫʨʘ ʬʨʘʥʮʫʟʩʢʦʛʦ ʤʘʩʪʝʨʘ ɿʦʣʦʪʦʛʦ ʚʝʢʘ ʠʩʢʫʩʩʪʚʘ. ʇʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʚ 

ʧʦʩʪʨʦʝʥʠʠ ʩʪʘʪʫʠ ʙʳʣʦ ʠʜʝʘʣʴʥʦ. ʅʦ ʧʨʠ ʧʦʜʥʷʪʠʠ ʩʪʘʪʫʠ ʥʘ ʚʳʩʦʢʠʡ ʧʴʝʜʝʩʪʘʣ, ʦʥʘ ʩʤʦʪʨʝʣʘʩʴ 

ʫʨʦʜʣʠʚʦʡ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʢ ʛʦʨʠʟʦʥʪʫ ʫʤʝʥʴʰʘʶʪʩʷ ʤʥʦʛʠʝ ʜʝʪʘʣʠ ʠ ʧʨʠ ʚʟʛʣʷʜʝ 

ʩʥʠʟʫ ʚʚʝʨʭ ʫʞʝ ʥʝ ʩʦʟʜʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʷ ʝʝ ʠʜʝʘʣʴʥʦʩʪʠ. ʉʠʪʫʘʮʠʷ ʤʝʥʷʝʪʩʷ, ʪ.ʢ. ʩʪʘʪʫʶ 

ʧʦʜʥʠʤʘʶʪ ʥʘ ʚʳʩʦʪʫ, ʧʦʵʪʦʤʫ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʚʝʨʭʫʰʢʠ ʩʪʘʪʫʠ ʜʦ ʛʣʘʟ ʯʝʣʦʚʝʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʠʥʫʩ ʫʛʣʘ ʧʘʜʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʷ ʧʨʠʤʝʨʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʦʪ ʩʪʘʪʫʠ ʜʦ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʘ ʠʤʝʥʥʦ ʦʪ ʚʝʨʭʘ ʩʪʘʪʫʠ ʜʦ ʛʣʘʟ ʯʝʣʦʚʝʢʘ ʠ ʚʳʩʦʪʫ ʩʪʘʪʫʠ, ʤʦʞʥʦ 

ʨʘʩʩʯʠʪʘʪʴ ʩʠʥʫʩ ʫʛʣʘ ʧʘʜʝʥʠʷ ʚʟʛʣʷʜʘ ʩ ʧʦʤʦʱʴʶ ʪʘʙʣʠʮʳ (ʪʦʞʝ ʩʘʤʦʝ ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʠ ʩ 

ʥʠʞʥʝʡ ʪʦʯʢʦʡ ʟʨʝʥʠʷ), ʪʝʤ ʩʘʤʳʤ ʥʘʡʜʝʤ ʪʦʯʢʫ ʟʨʝʥʠʷ. 
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ʄ.ʄ. ʉʘʤʘʨʘʪʦʚʘ  

çˉ32 ɾʆɹɹʄèʂʄʄ, ʉʝʤʝʡ ץ. 

 ʘʣʽʤʜʝʨʽסײʳʣʳʤʠ ʞʝʪʝʢʰʽʣʝʨʽ ï ʂ.ʉ. ɸʰʠʤʦʚʘ, ɸ.ɾ. ʉʘʙʳʨʙʘʝʚʘ, ʤʘʪʝʤʘʪʠʢʘ ʧᴅʥʽ ʤנ

 

 ɸ ɹɽʃɻɯʃɽʈɯרɾɸ רɼɯɻɯʅɯרʈʓʐʊɸʈ ʊɽױʐɹת

 

 7 .ץʘ ᴅʨʢʽʤ ʜʝ ʪʘʣʧʳʥʘʨʳ ʘʥʳסʘʤʜʘ ᴇʟ ʦʨʥʳʥ ʪʘʫʳʧ, ʧʘʡʜʘʣʳ ʽʩʧʝʥ ʘʡʥʘʣʳʩʫסʦפ

ʩʳʥʳʧʪʘʨסʘ ʘʨʥʘʣסʘʥ ʛʝʦʤʝʪʨʠʷ ʦץʫʣʳסʳʥʜʘ װʰʙײʨʳʰʪʘʨ ʪʝשʜʽʛʽʥʽ3 ש ʙʝʣʛʽʩʽ ʙʝʨʽʣʛʝʥ. ʄʝʥ 

 ʘʩʠʝʪʪʝʨʽʥץ ʘ ʜʘץʢᴇʧʪʝʛʝʥ ʙʘʩ שʳʣʳ ʦʥʳץʪʳ ʟʝʨʪʪʝʫ, ʪʘʣʜʘʫ ʘʨץʘʩʠʝʪʪʝʨʽʥ ʞʘʥ-ʞʘץ ʨʳʰײʰʙװ

ʘʥʳץʪʘʜʳʤ. 

 ᴅʜʽʩ ʪᴅʩʽʣʜʝʨʜʽ ץʨʣʽ ʛʝʦʤʝʪʨʠʷʣʳװʰʽʥ ᴅʨʪװ ʘ ʙʝʣʛʽʣʝʨʽʥ ʪʘʙʫשʞʘ שʜʽʛʽʥʽשʨʳʰʪʘʨ ʪʝײʰʙת

ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʦשʪʘʡʣʳ ʞʦʣʜʘʨʳ ʽʟʜʝʩʪʽʨʜʽʤ. 

 ʳʣʳʤʠס ʜʘʜʳʤ: ʞʘʣʧʳשʜʽʛʽʥ ʘʣʫʜʘ ʪᴇʤʝʥʜʝʛʽʜʝʡ  ᴅʜʽʩʪʝʨʜʽ  ʪʘשʘ ʪʝשʞʘ שʨʳʰʪʘʨʜʳײʰʙת

(ʪʝʦʨʠʷʣʳץ) ᴅʜʽʩ, ʩʘʣʳʩʪʳʨʫ ᴅʜʽʩʽ, ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴅʜʽʩ, ʛʨʘʬʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ᴅʜʽʩʽ (ɸʂʊ), 

  .ʦʨʳʪʫ ᴅʜʽʩʽץ

 ʳʣʳץʘ ʙʝʣʛʽʣʝʨʽʥ: ʤʝʜʠʘʥʘ, ʙʠʩʩʝʢʪʨʠʩʩʘ, ʙʠʽʢʪʽʢ ʘʨשʞʘ שʜʽʛʽʥʽשʪʝ שʨʳʰʪʘʨʜʳײʰʙת

 .ʘʨʘʩʪʳʨʜʳʤץ

ʗסʥʠ, ʤʝʜʠʘʥʘʩʳ ʘʨץʳʣʳ ï 5, ʙʠʽʢʪʽʛʽ ʘʨץʳʣʳ ï 9, ʙʠʩʩʝʢʪʨʠʩʘʩʳ ʘʨץʳʣʳ ï 3 ʜᴅʣʝʣʜʝʤʝ 

 .ʘ ʙʦʣʘʜʳסʘʨʫסʦʨʳʪʳʧ ʰʳץ

 ʨʛʽʟʽʣʛʝʥװʙʽʨʽʥʝ ʞ שʘʩʳ ʤʝʥ ʦʣʘʨʜʳסʘʙʳʨץ ʨʳʰ ʤʝʜʠʘʥʘʩʳ ʙʦʡʳʥʰʘ: 1. ɽʢʽײʰʙת

ʤʝʜʠʘʥʘʩʳ, 2. ʤʝʜʠʘʥʘʩʳ ʤʝʥ ʤʝʜʠʘʥʘ ʞװʨʛʽʟʽʣʛʝʥ ץʘʙʳʨסʘʩʳ ʞᴅʥʝ ʤʝʜʠʘʥʘ ʤʝʥ ʩʦʣ ץʘʙʳʨסʘ 

ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰʳ, 3. ʙʽʨ ץʘʙʳʨסʘʩʳ ʤʝʥ ʤʝʜʠʘʥʘʩʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰʳ, 4.ʙʽʨ 

ʪᴇʙʝʩʽʥʝʥ ʰʳץץʘʥ ʤʝʜʠʘʥʘʩʳ ʤʝʥ ʝʢʽ ץʘʙʳʨסʘʣʘʨʳʥʳש ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰʪʘʨʳ, 5. װʰ ʤʝʜʠʘʥʘʩʳ 

ʘʨץʳʣʳ 

 ʘ ʤʝʥ ʙʠʽʢʪʛʽ ʞᴅʥʝ ʩʦʣסʘʙʳʨץ ʘʥץץʨʳʰ ʙʠʽʢʪʽʛʽ ʙʦʡʳʥʰʘ: 1. ɹʽʨ ʪᴇʙʝʜʝʥ ʰʳײʰʙת

ʪᴇʙʝʜʝʛʽ װʰʙײʨʳʰʪʳש ʙײʨʳʰʳ, 2. ʙʽʨ ʙײʨʳʰʳ ʞᴅʥʝ ʩʦʣ ʙײʨʳʰʪʘʥ ʞʽʨʛʽʟʽʣʛʝʥ ʙʠʽʢʪʽʛʽ ʤʝʥ 

ʙʠʽʢʪʽʢ ʧʨʦʝʢʮʠʷʩʳ, 3. ʝʢʽ ʙײʨʳʰʳ ʤʝʥ װʰʽʥʰʽ ʙײʨʳʰʳ ʘʨץʳʣʳ ʪװʩʽʨʽʣʛʝʥ ʙʠʽʢʪʽʢ, 4. ʝʢʽ 

ʙײʨʳʰʳʤʝʥ ʦʣʘʨʜʳש ʙʽʨʽ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʛʝʥ ʙʠʽʢʪʽʛʽ, 5. ʙʠʽʢʪʽʛʽ ʞᴅʥʝ ʦʥʳʤʝʥ ʽʨʛʝʣʝʩ ʝʢʽ ʩװʡʽʨ 

ʙײʨʳʰʳ, 6. ץʘʙʳʨסʘʩʳ ʤʝʥ ʙʠʽʢʪʽʛʽ ʞᴅʥʝ ʙʠʽʢʪʽʢʢʝ ʽʨʛʝʣʝʩ ʝʤʝʩ ʙʽʨ ʙײʨʳʰʳ, 7. ʝʢʽ ʙʠʽʢʪʽʛʽʤʝʥ ʙʽʨ 

ʙײʨʳʰʳ, 8. ʝʢʽ ʙʠʽʢʪʽʛʽ ʤʝʥ ʙʠʽʢʪʽʢ ʪװʩʽʨʽʣʤʝʛʝʥ װʰʽʥʰʽ ץʘʙʳʨסʘʩʳ, 9. ʙʽʨ ʪᴇʙʝʜʝʥ ʰʳץץʘʥ 

 ʳסʘʩʳ ʤʝʥ ʙʠʽʢʪʽʢ ʘʨʘʩʳʥʜʘסʘʙʳʨץ ʘʥ ʝʢʽʥʰʽץץʘʩʳ ʤʝʥ ʙʠʽʢʪʽʛʽ ʞᴅʥʝ ʩʦʣ ʪᴇʙʝʜʝʥ ʞʳסʘʙʳʨץ

ʙײʨʳʰʳ. 

 ʘʤʝʥ ʙʠʩʩʝʢʪʨʠʩʘסʘʙʳʨץ ʘʥץץʨʳʰ ʙʠʩʝʢʪʨʠʩʘʩʳ ʙʦʡʳʥʰʘ: 1. ʙʽʨ ʪᴇʙʝʜʝʥ ʰʳײʰʙת

ʞᴅʥʝ ʩʦʣ ʪᴇʙʝʜʝ ʞʘʪʘʪʳʥ ʙײʨʳʰ, 2. ʙײʨʳʰ ʞᴅʥʝ ʩʦʣ ʙײʨʳʰʪʳש ʙʠʩʩʝʢʪʨʠʩʘʩʳ ʤʝʥ ʙʠʩʩʝʢʪʨʠʩʘ 

ʪװʩʽʨʽʣʛʝʥ ץʘʙʳʨסʘ ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰ, 3. ʙʽʨ ץʘʙʳʨסʘסʘ ʽʨʛʝʣʝʩ ʝʢʽ ʙײʨʳʰʳ ʞᴅʥʝ ʩʦʣ ʙײʨʳʰʪʳש 

ʙʽʨʽʥʽש ʙʠʩʩʝʢʪʠʩʘʩʳ. 

ʄʳʩʘʣʳ: 

ɽʛʝʨ ʙʽʨ װʰʙײʨʳʰʪʳש ʝʢʽ ץʘʙʳʨסʘʩʳ ʤʝʥ ʦʣʘʨʜʳש ʙʽʨʽʥʝ ʞװʨʛʽʟʽʣʛʝʥ ʤʝʜʠʘʥʘʩʳ 

ʩᴅʡʢʝʩʽʥʰʝ ʝʢʽʥʰʽ װʰʙײʨʳʰʪʳש ʝʢʽ ץʘʙʳʨסʘʩʳ ʤʝʥ ʦʣʘʨʜʳש ʙʽʨʽʥʝ ʞװʨʛʽʟʽʣʛʝʥ ʤʝʜʠʘʥʘʩʳ ʪʝש 

ʙʦʣʩʘ ʦʥʜʘ ʤײʥʜʘʡ װʰʙײʨʳʰʪʘʨ ʪʝש ʙʦʣʘʜʳ. 

ɹʝʨʽʣʛʝʥʽ:  

æABC ʞᴅʥʝ æA1B1C1 AC = A1C1    AF=A1F1 ï ʤʝʜʠʘʥʘ BC=B1C1 
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ɼᴅʣʝʣʜʝʫ ʢʝʨʝʢ: æABC =æA1B1C1  

ɼᴅʣʝʣʜʝʫ:  

 ʘʩʳ ʤʝʥסʘʙʳʨץ ʜʘʥ ʝʢʽײʽʥʰʽ ʙʝʣʛʽʩʽ ʙʦʡʳʥʰʘ æAFC = æA1F1C1     ʙ-3 שʜʽʛʽʥʽשʨʳʰʪʘʨ ʪʝײʰʙת

ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰʳ ʙʦʡʳʥʰʘ æABC = æ A1B1C1.  

 ʽʥʝʥשʘʨʫʜʘ ʢʝסʝʩʝʧʪʝʨʜʽ ʰʳ ץʘ ʙʝʣʛʽʣʝʨʽʥ ʛʝʦʤʝʪʨʠʷʣʳשʘʥ ʞʘסʪʘʣץʘʥʳ שʨʳʰʪʘʨʜʳײʰʙת

 .ʘ ʙʦʣʜʳסʦʣʜʘʥʫץ

ɹײʣ ʙʝʣʛʽʣʝʨʜʽ ʤʝשʛʝʨʫ ʛʝʦʤʝʪʨʠʷסʘ ץʳʟʳץץʘʥ, ᴇʟ ʙʝʪʽʤʝʥ ʪʝʦʨʝʤʘʣʘʨʜʳ ʜᴅʣʝʣʜʝʫʜʽ 

 שʘʥ ʙʝʣʛʽʣʝʨʽ ʘʜʘʤʥʳסʘʪʘʣ שʨʳʰʪʳײʰʙװ ,ʘʪʘʨץ ʉʦʥʳʤʝʥ .ץʨʝʥʫʰʽʣʝʨʛʝ ʢᴇʧ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʨʽ ʘʥʳװ

ʽʩ-ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʜʝ ץʦʣʜʘʥʳʩ ʪʘʙʫʜʘ, ʤʳʩʘʣʳ: ʧʽʰʽʥʜʝʨʜʽש ʘʫʜʘʥʜʘʨʳʥ ʝʩʝʧʪʝʫʜʝ.   

 

ᴄɼɽɹʀɽʊʊɽʈ 

1. ɸʪʘʥʘʩʷʥ ʃ.ʉ. ɻʝʦʤʝʪʨʠʷ 7-9.  

2. ɹʝʢʙʦʝʚ ʀ. ɻʝʦʤʝʪʨʠʷ 7. 

 

 

ʄ.ɽ. ɿʳʭʘʥʦʚ 

ʉʝʤʝʡ ץʘʣʘʩʳʥʳש çˉ23 ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʙʽè ʂʄʄ 

 ʘʣʽʤʜʝʨʽסײʳʣʳʤʠ ʞʝʪʝʢʰʽʣʝʨʽ ï ɾ.ʉ. ʄʘʣʛʝʞʜʘʨʦʚʘ., ʃ.ɹ. ʉʘʛʠʜʫʣʣʠʥʘ, ʬʠʟʠʢʘ ʧᴅʥʽ ʤנ

 

ɹɸʃɸʄɸʃʓ ʈɽʉʋʈʉʊɸʈɼɸʅ פʋɸʊ ʂᴆɿɼɽʈɯʅ ɸʃʋ ɾᴄʅɽ ʕʂʆʃʆɻʀʗʃʓפ 

ʄᴄʉɽʃɽʅɯ ʐɽʐʋ ɾʆʃɼɸʈʓ 

 

 ʩʝʜʽ. ᴄʩʽʨʝʩʝ ʵʣʝʢʪʨװʳʥʜʘʧ ᴇʩʝ ʪץʘʨץ ʘʞʝʪʪʽʛʽץ ʪʳʥʫײʘʥ ʩʘʡʳʥ ʵʥʝʨʛʠʷ ʪסʘʤ ʜʘʤʳסʦפ

ʵʥʝʨʛʠʷʩʳʥʳש ʦʨʥʳ ʝʨʝʢʰʝ, ʩʝʙʝʙʽ ʵʥʝʨʛʠʷʥʳש ʙʘʩץʘ ʪװʨʣʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘסʳ, ʦʥʳש 

ʙʽʨʥʝʰʝ ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ᴇʪʝ ʘʟ ʰʳסʳʥʤʝʥ ʵʥʝʨʛʠʷʥʳש ʢʝʟ ʢʝʣʛʝʥ ʙʘʩץʘ 

ʪװʨʽʥʝ ʦשʘʡ ʘʡʥʘʣʜʳʨʫסʘ ʞᴅʥʝ ʦʥʳ ʘʣʳʩ ץʘʰʳץʪʳץץʘ ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɾʝʨ ʙʝʪʽʥʜʝʛʽ 

ᴇʤʽʨ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʪʝʨʜʽש ᴅʨʝʢʝʪʪʝʩʫʽʥʝʥ ʧʘʡʜʘ ʙʦʣסʘʥ. ʕʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳ ʙʘʨʣʳץ ʪʽʨʽ 

ʘסʟʘʣʘʨסʘ ʪᴅʥ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʥʳש ʝש ʢװʨʜʝʣʽ ʬʦʨʤʘʩʳ ï ʘʜʘʤ ᴇʤʽʨʽʥʜʝʛʽ ʨᴇʣʽ. [1] 

 ʙʝʢשʳʥ ʟʝʨʪʝʫʜʝ ᴇʪʝ ʢᴇʧ ʝסʟʘʣʘʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳʣʳסʪʽʨʽ ʘ שʘʣʳʤʜʘʨ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʳנ

ʝʪʢʝʥ, ʘʣʘʡʜʘ ᴅʣʽ ʜʝ ʢᴇʧʪʝʛʝʥ ײץʧʠʷʣʘʨ ʪʘʙʠסʘʪʪʳץ שʦʡʥʘʫʳʥʜʘ. פʘʟʽʨʛʽ ʢʝʟʜʝ ʞʘץʩʳ ʟʝʨʪʪʝʣʛʝʥ, 

ʜʝʛʝʥʤʝʥ ᴅʣʽ ʞײʤʙʘץ ʵʣʝʢʪʨʣʽʢ ײץʙʳʣʳʩʪʘʨʤʝʥ װʥʝʤʽ ʢʝʟʜʝʩʽʧ ʦʪʳʨʘʤʳʟ. ɽʞʝʣʛʽ ʟʘʤʘʥʜʘ 

ʷʥʪʘʨʴʜʳ ʪʝʨʽʛʝ ʳʩץʘʥʜʘ, ʦʥʳש ʞʝשʽʣ ʟʘʪʪʘʨʜʳ ᴇʟʽʥʝ ʪʘʨʪʫ ץʘʩʠʝʪʽʥ ʘסשʘʨסʘʥ. ʆʩʳ ײץʙʳʣʳʩʪʳ 

ʝʞʝʣʛʽ ʛʨʝʢ ʬʠʣʦʩʦʬʳ ʌʘʣʝʩ ʄʘʣʝʪʩʢʠʡ ʩʠʧʘʪʪʘסʘʥ [2]. 

ʄʝʥ ʪʽʨʽ ʘסʟʘʣʘʨʜʘסʳ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳ ʞᴅʥʝ ʦʥʳ ʧʘʡʜʘʣʘʥʫ ʪʫʨʘʣʳ 

ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫ ʙʘʨʳʩʳʥʜʘ ʢᴇʧʪʝʛʝʥ ᴅʜʝʙʠʝʪʪʝʨʤʝʥ ʞײʤʳʩ ʞʘʩʘʜʳʤ. ʉʦʥʜʘʡ 

ʘץʧʘʨʘʪʪʘʨʜʳש ʙʽʨʽʥ ᴇʟʽʤʝ װʣʛʽ ʝʪʽʧ ʘʣʳʧ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ʞʘʩʘʧ ʢᴇʨʜʽʤ.  

1-ʵʢʩʧʝʨʠʤʝʥʪ. ʂᴇʧʪʝʛʝʥ ʜʝʥʝʣʝʨʜʽ װʡʢʝʛʝʥ ʢʝʟʜʝ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳ ʧʘʡʜʘ ʙʦʣʘʜʳ. ʄʝʥ  

 ʩʘʪץʪʘʫʜʳ ʤʘץʡʢʝʛʝʥʜʝ ʢᴇʙʽʨʝʢ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳ  ʙᴇʣʝʪʽʥʽʥ ʘʥʳװ ʥʜʝʨʽװʞ שʘʥʜʘʡ ʞʘʥʫʘʨʣʘʜʳץ

ʝʪʪʽʤ. ɸʣʜʳʤʝʥ ʤʳʩʳץ ʤʝʥ ʠʪʪʽש ʞװʥʽʥ ʢʝʧʪʽʨʜʽʤ. (ʵʣʝʢʪʨʠʟʘʮʠʷ ʜʳʤץʳʣ ʟʘʪʪʘʨʜʘ ʘʟ ʞװʨʝʜʽ ). 

ʉʦʜʘʥ ʢʝʡʽʥ ʪʘʨʘץʧʝʥ ʝʢʽ ʞʘʥʫʘʨʜʳש ʞװʥʽʥ ʙʽʨʜʝʡ ʤᴇʣʰʝʨʜʝ װʡʢʝʣʝʜʽʤ, ʦʥʳ ʬʦʣʴʛʘʜʘʥ ʞʘʩʘʣסʘʥ 

ʛʠʣʴʟʘסʘ ᴅʢʝʣʽʧ, ʚʝʨʪʠʢʘʣ ʙʘסʳʪʪʘʥ ʪʘʶ ʙײʨʳʰʳʥ ᴇʣʰʝʜʽʤ. ʄʳʩʳץʪʳש ʞװʥʽ 14, ʠʪʪʽש ʞװʥʽ 33 

ʛʨʘʜʫʩץʘ ʘʫʳʪץʠʪʳʥʳʥ ʙʘʡץʘʜʳʤ. פʘʥʰʘʣʳץʪʳ ʞװʥ ץʘʪʪʳ ʙʦʣʩʘ, ʩʦʥʰʘʣʳץʪʳ ʙʘʩץʘ ʜʝʥʝʣʝʨʜʽ 

ʵʣʝʢʪʨʣʝʫ ʤװʤʢʽʥʜʽʛʽ ʞʦסʘʨʳ ʙʦʣʘʜʳ. ʄװʤʢʽʥ, ʤʳʩʳץʪʳש ʞװʥʽ ʜʝ ʵʣʝʢʪʨʣʝʫʜʽש ʞʘץʩʳ 

 ʘʨʘʡ ʢᴇʧ ʪᴅʞʽʨʙʠʝʤʝʥץ ʰʽʥ ᴅʨʽװ ʥʜʘʡ ʙʦʣʞʘʤʜʘʨʜʳ ʪʝʢʩʝʨʫײʘʨ. ɸʣʘʡʜʘ ʤסʘʩʠʝʪʪʝʨʽʥʝ ʠʝ ʰʳץ

ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫ ץʘʞʝʪ.  

2-ʵʢʩʧʝʨʠʤʝʥʪ. ʕʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʳש ʘʜʘʤסʘ ᴅʩʝʨʽʥ ʙʘʡץʘʫ װʰʽʥ, ʤʝʥ ʤʳʥʘʜʘʡ 

ʵʢʩʧʝʨʠʤʝʥʪ ʞʘʩʘʜʳʤ: 3 ʪװʨʣʽ ʪʘʨʘץ ʘʣʜʳʤ: ʘסʘʰ, ʤʝʪʘʣʣ, ʧʣʘʩʪʤʘʩʩ. ʐʘʰʳʤʜʳ ʪʘʨʘץʪʘʨʤʝʥ 

ʪʘʨʘסʘʥ ʩʦש (ײץʨסʘץ ʰʘʰ), ʰʘʰʪʳש ʪʘʨʘץץʘ ʪʘʨʪʳʣʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ. ɹʽʨʘץ ʰʘʰ ʝש ʢᴇʧ ʜʝשʛʝʡʜʝ 

ʧʣʘʩʪʤʘʩʩ ʪʘʨʘץץʘ ʪʘʨʪʳʣʜʳ, ʘʣ ʝש ʘʟ ʜʝשʛʝʡʜʝ ʘסʘʰ ʪʘʨʘץץʘ ʪʘʨʪʳʣʜʳ. ʄײʥʳש ʩʝʙʝʙʽ ʘסʘʰʪʳש 
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ᴅʣʩʽʟ ʵʣʝʢʪʨʣʝʥʫʽʥʜʝ. ʊʘʨʘץʧʝʥ ʰʘʰʪʳ ʪʘʨʘʤʘʩ ʙײʨʳʥ ʦש ʞᴅʥʝ ʪʝʨʽʩ ʟʘʨʷʜʪʘʨ ʩʘʥʳ ʰʘʰ ʧʝʥ 

ʪʘʨʘץʪʘ  ʙʽʨʜʝʡ ʙʦʣʜʳ. ʊʘʨʘץʧʝʥ ʰʘʰʪʳ װʡʢʝʛʝʥʥʝʥ ʢʝʡʽʥ ʩʦשʳʥʜʘ ʦש ʟʘʨʷʜ, ʘʣ ʪʘʨʘץʪʘ ʪʝʨʽʩ ʟʘʨʷʜ 

ʧʘʡʜʘ ʙʦʣʘʜʳ. ʐʘʰ ʵʣʝʢʪʨʣʝʥʛʝʥʜʝ ʘʜʘʤסʘ ʳסשʘʡʩʳʟʜʳץ ʪʫʜʳʨʘʜʳ, ʩʦʣ װʰʽʥ ʘסʘʰ ʪʘʨʘץʪʳ 

  .ʪʘʜʳʤץʦʣʘʡʣʳ ʙʦʣʘʪʳʥʳʥ ʘʥʳץ ʰʽʥװ ʰʘʰʳʤʳʟ ʙʝʥ ᴇʟʽʤʽʟ שʣ ʙʽʟʜʽײʘʥ ʞᴇʥ. ɹסʦʣʜʘʥץ

3-ʵʢʩʧʝʨʠʤʝʥʪ. ʕʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʢʝʡʙʽʨ ʞʝʤʽʩʪʝʨ ʤʝʥ ʢᴇʢʝʥʽʩʪʝʨʜʝʥ ʘʣʫסʘ ʙʦʣʘʜʳ. 

ʕʣʝʢʪʨ ʪʦʛʳʥ ʣʠʤʦʥʥʘʥ, ʘʣʤʘʜʘʥ ʞᴅʥʝ ʝץ שʳʟʳסʳ ץʘʨʘʧʘʡʳʤ ʢʘʨʪʦʧʪʘʥ ʘʣʫסʘ ʙʦʣʘʜʳ ʝʢʝʥ. ʄʝʥ 

ʦʩʳ ᴇʥʽʤʜʝʨʛʝ ʵʢʩʧʝʨʠʤʝʥʪ ʞʘʩʘʣסʘʥ װʣʛʽʛʝ ץʘʨʘʧ ᴇʟʽʤ ʪᴅʞʽʨʠʙʝ ʞʘʩʘʜʳʤ, ʰʳʥʳʤʝʥ ʜʝ ʪʦʢ 

ʘʣʜʳʤ. 

ɹװʛʽʥʛʽ ʪʘשʜʘ ᴇʩʽʤʜʽʢʪʝʨ ʤʝʥ ʞʘʥʫʘʨʣʘʨʜʳש ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳ ʪʦʣʳץץʘʥʜʳ, ʢװʰʪʽ ʵʥʝʨʛʠʷ 

ʢᴇʟʜʝʨʽʥʽש ʦʨʥʳʥ ʙʘʩʘ ʘʣʤʘʡʜʳ. ɸʣʘʡʜʘ ʦʣʘʨʜʳ ʙʘסʘʣʘʤʘʫ ʜʘ ʪʠʽʤʩʽʟ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʘʟʽʨʛʽ 

ʢʝʟʜʝʛʽ ʙʦʣʞʘʤʜʘʨʜʳ ʝʩʝʧʢʝ ʘʣʘ ʦʪʳʨʳʧ ʦʩʳ סʘʩʳʨʜʳש ʦʨʪʘ ʢʝʟʽʥʜʝ ʥʝʤʝʩʝ ʘʷסʳʥʜʘ ʤײʥʘʡʜʳש, 

ʪʘʙʠסʠ ʛʘʟʜʳש ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʪʨʘʜʠʮʠʷʣʜʳ ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽʥʽש ʘʟʘʡʳʧ ʙʽʪʫʽʥʝ ʪʫʨʘ ʢʝʣʝʜʽ. ɹסײʘʥ 

 ʥʘʰʘʨʣʘʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʘʟʘʡʪʳʧ ʪʘʩʪʘʜʳ. [3] שʜʘʡʜʳסʞʘ ץʦʣʜʘʥʫʳʥ ʵʢʦʣʦʛʠʷʣʳץ שʦʩʘ ʢᴇʤʽʨʜʽץ

ʕʥʝʨʛʠʷʥʳ ץʦʣʜʘʥʫ ï ᴇʤʽʨ ʩװʨʫ ʜʝשʛʝʡʽʥʽש ʥʝʛʽʟʽʛʽ ʢᴇʨʩʝʪʢʽʰʽ. ʅʘʥʦʪʝʭʥʦʣʦʛʠʷʥʳש 

ʜʘʤʫʳʤʝʥ ʞᴅʥʝ ʵʥʝʨʛʠʷ ʞʠʥʘץʪʘʫʜʳש ʪᴅʩʽʣʜʝʨʽʤʝʥ סʳʣʳʤ ʝʰʢʽʤ ʦʡʣʘʤʘסʘʥ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ 

ʜʘʤʠʜʳ, ʤʳʩʘʣסʘ ʢʽʰʢʝʥʪʘʡ ʞװʡʝʣʝʨ ʞʳʣʜʘʨ ʙʦʡʳ ʦʣʘʨʜʳ ʙʽʨ ʙʘʩץʳʰʧʝʥ ʙʘʩץʘʥʜʘ ʧʘʡʜʘʣʘʥʫסʘ 

ʤװʤʢʽʥ ʙʦʣʘʜʳ. ɹײʣ ʜʘʤʫʜʳש ʙʘʩʳ ʙװʛʽʥʜʝ ʙʘʩʪʘʣסʘʥ,ʘʣ ᴅʨʽ ץʘʨʘʡ ᴇʨʣʝʫʽ-ʞʘʩ ײʨʧʘץʪʳץ שʦʣʳʥʜʘ. 

ʗסʥʠ ʙʽʟ, ʝʣʽʤʽʟʜʽש ʵʢʦʥʦʤʠʢʘʩʳʥʳש ʜʘʤʫʳ װʰʽʥ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʦʡʣʘʧ ʪʘʙʫʳʤʳʟ ʢʝʨʝʢ. 
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ˉ 6 ʉɽʂʎʀʗ: ʀʅʌʆʈʄɸʊʀʂɸ ɾᴄʅɽ ɸפʇɸʈɸʊʊʓפ ʊɽʍʅʆʃʆɻʀʗʃɸʈ  

 

 

ʉɽʂʎʀʗ ˉ 6: ʀʅʌʆʈʄɸʊʀʂɸ ʀ ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ 

 

 

ɸ.ɸ. ʉʘʛʳʥʜʳʢ 

ʉʝʤʝʡ ץʘʣʘʩʳʥʳש çˉ45 ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʙʽè ʂʄʄ 

 ʘʣʽʤʜʝʨʽסײʤ שʳʣʳʤʠ ʞʝʪʝʢʰʽʣʝʨʽ ï ɹʣʘʩʧʘʝʚʘ ɻ.ʂ., ɸʙʜʳʢʘʨʠʤʦʚʘ ʉ.ʂ., ʠʥʬʦʨʤʘʪʠʢʘ ʧᴅʥʽʥʽנ

 

WEB ɾʆɹɸʃɸʋ. ʉɸʁʊ ױפʈʓʃʓʄʓ 

 

ʄʘץʩʘʪʳ: ʉʘʡʪ ײץʨʫʜʘ Wix.com ʢʦʥʩʪʨʫʢʪʦʨʳʥʳש ʤװʤʢʽʥʰʽʣʽʢʪʝʨʽʥ ʪʠʽʤʜʽ ץʦʣʜʘʥʘ 

ʦʪʳʨʳʧ, ʦץʳʨʤʘʥʜʘʨסʘ ʢᴇʣʝʤʜʽ ʘץʧʘʨʘʪʪʘʨʜʳ ʞʠʥʘץʳ ʪװʨʜʝ ײʩʳʥʫ ʘʨץʳʣʳ ץʳʟʳסʫʰʳʣʳץʪʘʨʳʥ 

ʘʨʪʪʳʨʫ.  

ʍʍɯ סʘʩʳʨ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ סʘʩʳʨʳ. ɸץʧʘʨʘʪʪʘʥʫ ʘʜʘʤ ᴇʤʽʨʽʥʽש ʙʽʨ ʙᴇʣʽʛʽʥʝ 

ʘʡʥʘʣʜʳ. ᴄʩʽʨʝʩʝ ʘʜʘʤʥʳש ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ᴇʤʽʨ ʦʨʪʘʩʳʥʘ, ʙʽʣʽʤ ʞʠʥʘʫ, ʪʘʨʘʪʫ ʤʝʥ ץʦʣʜʘʥʫסʘ 

ᴅʩʝʨʽ ʦʨʘʩʘʥ. ɽʣʽʤʽʟʜʝʛʽ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳ ʜʘ ʞʘᴃʘʥʜʳץ ʘץʧʘʨʘʪʪʘʥʫʜʘʥ ץʘʣʤʘʡ, ʙʽʨʛʝ ʜʘʤʳʧ 

ʢʝʣʝʜʽ. ᴄʨ ʪװʨʣʽ ʧʨʦʛʨʘʤʤʘʣʳץ ʞʘʙʜʳץʪʘʨʜʳש ʢᴇʧʪʽʛʽ, ʩʘʡʪʪʳ ʤʘʢʩʠʤʘʣʜʳ ץʦʣʘʡʣʳ ʞʘʩʘʫ װʰʽʥ 

ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ. 

ʉʘʡʪ ï ᴇʟʽʥʜʽʢ ʘʜʨʝʩʽ ʙʘʨ, ʞʝʢʝ ʠʝʩʽ ʙʘʨ, ʙᴇʣʝʢ ʚʝʙ-ʙʝʪʪʝʨʜʝʥ ײץʨʘʣסʘʥ ᴅʣʝʤʜʽʢ ʞʝʣʽʜʝʛʽ 

ʙʝʣʛʽʣʽ ʙʽʨ ʦʨʳʥ. ᴄʨʙʽʨ ʩʘʡʪʪʳש ʙʘʨʣʳץ ʧʘʨʘץʰʘʣʘʨʳ ʙʝʣʛʽʣʽ ʘʜʨʝʩʧʝʥ, ʪʘץʳʨʳʧʧʝʥ, ʞװʡʝ ʞᴅʥʝ 

ʜʠʟʘʡʥʤʝʥ ʙʽʨʽʢʪʽʨʽʣʝʜʽ. ʉʘʡʪ ʢʦʥʩʪʨʫʢʪʦʨʣʘʨʳʥʳש ʪװʨʽ ᴇʪʝ ʢᴇʧ, ʘʪʘʧ ʘʡʪʘץʘʥʜʘ, uKit, uCoz, 

Ucraft, Wix, ʊʠʣʴʜʘ, Umi, Flexbe, A5, Setup, Nethouse ʞᴅʥʝ ʪʘסʳ ʙʘʩץʘʣʘʨ. ʆʣʘʨʜʳש ʩʠʧʘʪʪʘʤʘʣʘʨʳ 

ʤʝʥ ʝʨʝʢʰʝʣʽʢʪʝʨʽ, ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽʥ ʩʘʣʳʩʪʳʨʘ ʦʪʳʨʳʧ, ᴇʟʽʤʽʟʛʝ ץʦʣʘʡʣʳ 

ʩʘʡʪ ʢʦʥʩʪʨʫʢʪʦʨʳʥʳש ʙʽʨʽʥ ʪʘשʜʘʧ ʘʣʳʧ, ʩʘʡʪ ײץʨʫʜʳ ʙʘʩʪʘʫסʘ ʙʦʣʘʜʳ[1]. 

ɸʪʘʣסʘʥ ʩʘʡʪ ʢʦʥʩʪʨʫʢʪʦʨʣʘʨʳʥʳש ʽʰʽʥʝʥ Wix.com ʩʘʡʪ ʢʦʥʩʪʨʫʢʪʦʨʳʥ ץʘʨʘʩʪʳʨʜʳʤ. ɹײʣ 

ʩʘʡʪʪʳ ʪʘשʜʘסʘʥ ʩʝʙʝʙʽʤ: ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʩᴅʡʢʝʩ ʙʽʟ 10 ʩʳʥʳʧʪʘ ץʘʟʽʨʛʽ ʢʝʟʜʝ ʦʩʳ ʩʘʡʪʪʳ 

 .ʡʨʝʥʽʧ ʞʘʪʳʨʤʳʟװ ʘʣʘʡ ʞʘʩʘʫʜʳץ

Wix.com ï ʢʝש ʪʘʨʘסʘʥ, ץʦʣʜʘʥʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘ ʪʘʥʳʤʘʣ ʦʟʳץ ʙײʣʪʪʳץ ʧʣʘʪʬʦʨʤʘ. Wix 

ʩʘʡʪ ʢʦʥʩʪʨʫʢʪʦʨʳʥʳש ʢᴇʤʝʛʽʤʝʥ ᴇʟ ʙʝʪʽʤʽʟʰʝ ʦשʘʡ ʩʘʡʪ ײץʨʫסʘ ʙʦʣʘʜʳ. ʉʘʡʪ ײץʨʫ ʞײʤʳʩʳ Wix 

ʩʘʡʪ ʢʦʥʩʪʨʫʢʪʦʨʳʥʜʘ ץʳʟʳץʪʳ, ʳסשʘʡʣʳ ʞᴅʥʝ ʪʝʛʽʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ [1]. 

ʉʘʡʪ ײץʨʫʰʳʥʳש ʝש ʙʘʩʪʳ ʤʽʥʜʝʪʪʝʨʽ: 

 ;ʪʳʨʘ ʘʣʫץʳʟʳץ ʦʣʜʘʥʫʰʳʥʳץ ¶

¶ ʩʘʡʪ ʜʠʟʘʡʥʳʥ ʜײʨʳʩ ʞᴅʥʝ ʤʘץʩʘʪʳʥʘ ʩᴅʡʢʝʩ ʪʘשʜʘʫ; 

  .ʽʣ ʝʪʫשʤʳʩʪʘʨʳʥ ʙʘʨʳʥʰʘ ʞʝײʦʣʜʘʥʫ ʞץ ʘʨʘʧʘʡʳʤ ʞᴅʥʝץ ¶

ɸʪʘʣסʘʥ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʙʠʳʣסʳ ʞʳʣʜʳש ʘʪʘʫʣʳ ʢװʥʜʝʨʽʥʽש ʙʽʨʽ, ʘʣʘʰ 

 ʘʥʳʥʘסʪʫ שʤʘʙʘʝʚʪʳײʣʜʳʟʳ ʄ.ɾײʳʥ ʞץʞʘʨ שᴅʜʝʙʠʝʪʽʥʽ ץʘʟʘץ ,ʳʥץʘʡʨʘʪʢʝʨʽ, ʘץ שʘʣʳʩʳʥʳסʦʟץ

130 ʞʳʣ ʪʦʣʫʳʥʘ ʦʨʘʡ ʩʘʡʪ ײץʨʘʩʪʳʨʜʳʤ. 

 

 

 

 

 

 

 

https://kk.wikipedia.org/wiki/%D0%90%D0%BB%D0%B0%D1%88_%D2%9B%D0%BE%D0%B7%D2%93%D0%B0%D0%BB%D1%8B%D1%81%D1%8B
https://kk.wikipedia.org/wiki/%D0%90%D0%BB%D0%B0%D1%88_%D2%9B%D0%BE%D0%B7%D2%93%D0%B0%D0%BB%D1%8B%D1%81%D1%8B
https://kk.wikipedia.org/wiki/%D0%90%D2%9B%D1%8B%D0%BD
https://kk.wikipedia.org/wiki/%D2%9A%D0%B0%D0%B7%D0%B0%D2%9B_%D3%99%D0%B4%D0%B5%D0%B1%D0%B8%D0%B5%D1%82%D1%96
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 ,ʘʞʝʪץ ʨʜʝ ʞʝʪʢʽʟʝ ʙʽʣʫװʘʡʣʳ ʪסשʩʽʥʽʢʪʽ ʞᴅʥʝ ʳװʧʘʨʘʪʪʘʨʜʳ ʪץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʛʝʥʜʝ,  ʘפ

ʩʝʙʝʙʽ ץʦʣʜʘʥʫʰʳ ʩʘʡʪץʘ ʢʽʨʛʝʥ ʩᴅʪʪʝʥ ʙʘʩʪʘʧ ʩʘʡʪʪʳץ שʘʥʜʘʡ ʘץʧʘʨʘʪ ײʩʳʥʘʪʳʥʜʳסʳʥ ʙʽʨʜʝʥ 

ʪװʩʽʥʫʽ ʢʝʨʝʢ. 

 

ᴄɼɽɹʀɽʊʊɽʈ 
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 ,ʣʪʘʥ: ɸʨʤʘʥ-ʇɺײʨ-ʉײï ʅ .ץʫʣʳץʘʥ ʦסʩʳʥʳʙʳʥʘ ʘʨʥʘʣ-10 שʳʪʳʥʳסʙʘ ץʛʫʤʘʥʠʪʘʨʣʳ-ץʘʤʜʳסʦץ

2019. 

2. https://manage.wix.com 
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ˉ 7 ʉɽʂʎʀʗ: ʇɽɼɸɻʆɻʀʂɸʃʓנ פʓʃʓʄɼɸʈ  

 

 

ʉɽʂʎʀʗ ˉ 7: ʇɽɼɸɻʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ  

 
 

ɸ.ʈ. ɻʘʣʠʝʚʘ 

ʂɻʋ çʉʆʐ ˉ32èʛ. ʉʝʤʝʡ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʃ.ɸ. ʄʫʨʩʘʣʠʤʦʚʘ, ʧʝʜʘʛʦʛ-ʧʩʠʭʦʣʦʛ 
 

ʆʉʅʆɺʅɸʗ ʇʈʀʏʀʅɸ ʉʊʈɽʉʉɸ ʋ ʋʏɸʑʀʍʉʗ 11-ɻʆ ʂʃɸʉʉɸ 
 

ʊʝʤʘ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʙʳʣʘ ʚʳʙʨʘʥʘ ʥʝ ʩʣʫʯʘʡʥʦ, ʪʘʢ ʢʘʢ ʧʨʦʙʣʝʤʘ ʩʪʨʝʩʩʘ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʪʝʤ ʚ ʤʠʨʦʚʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʝ ʠ 

ʧʨʘʢʪʠʢʝ. ʄʳ ʧʦʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʡ ʮʝʣʴ, ʚʳʷʩʥʠʪʴ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʪʨʝʩʩʘ 

ʫʯʘʱʠʭʩʷ 11-ʛʦ ʢʣʘʩʩʘ. ʅʘʰʘ ʛʠʧʦʪʝʟʘ: ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʪʨʝʩʩʘ ʚʳʧʫʩʢʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʩʜʘʯʘ 

ɽʅʊ. ʄʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʣʠ: ʠʟʫʯʝʥʠʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ 

ʦʧʨʦʩʥʠʢʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘʤʠ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

- ʩʪʨʝʩʩ ï ʵʪʦ ʬʝʥʦʤʝʥ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʚ ʦʪʚʝʪ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʧʦʚʨʝʞʜʘʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ; 

- ʩʪʨʝʩʩ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥ çʪʦʥʠʟʠʨʫʝʪè ʨʘʙʦʪʫ ʦʨʛʘʥʠʟʤʘ ʠ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʦʙʠʣʠʟʘʮʠʠ ʟʘʱʠʪʥʳʭ ʩʠʣ. 

ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʫʶ ʧʨʠʯʠʥʫ ʩʪʨʝʩʩʘ ʫʯʘʱʠʭʩʷ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ. ʇʦʵʪʦʤʫ ʨʝʰʠʣʠ ʦʙʨʘʪʠʪʴʩʷ 

ʢ ʧʨʘʢʪʠʢʝ. ʅʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʩʨʝʜʠ ʦʙʫʯʘʶʱʠʭʩʷ 9-11-ʭ ʢʣʘʩʩʦʚ ʂɻʋ çʉʆʐ ˉ32è ʛ. 

ʉʝʤʝʷ. ʂʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ï 60 ʫʯʘʱʠʭʩʷ. ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʪʝʩʪ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ  ʫʨʦʚʥʷ ʩʪʨʝʩʩʘ ʫ ʫʯʘʱʠʭʩʷ, ʦʧʨʦʩʥʠʢ çʇʦʜʚʝʨʞʝʥʥʦʩʪʠ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʤʫ 

ʩʪʨʝʩʩʫè, çɺʘʰʠ ʧʝʨʝʞʠʚʘʥʠʷè, çʄʦʡ ʨʝʞʠʤ ʜʥʷè. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʩʣʝʜʫʶʱʝʤ: 

ʋ 50% ʫʯʘʱʠʭʩʷ 11-ʛʦ ʢʣʘʩʩʘ ʙʳʣ ʚʳʷʚʣʝʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʘ, ʪʦʛʜʘ ʢʘʢ ʫ ʫʯʘʱʠʭʩʷ 

9-ʛʦ ʠ 10-ʛʦ ʢʣʘʩʩʘ ʦʥ ʩʦʩʪʘʚʠʣ ʚʩʝʛʦ 15%. 

ʕʢʟʘʤʝʥʘʮʠʦʥʥʦʤʫ ʩʪʨʝʩʩʫ ʫʯʘʱʠʝʩʷ ʧʦʜʚʝʨʞʝʥʳ ʥʝ ʚ ʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʠ. ɹʦʣʴʰʘʷ 

ʚʳʨʘʞʝʥʥʦʩʪʴ ʩʪʨʝʩʩʦʚʳʭ ʩʠʤʧʪʦʤʦʚ ʦʙʥʘʨʫʞʝʥʘ ʩʨʝʜʠ ʫʯʘʱʠʭʩʷ 11-ʛʦ ʢʣʘʩʩʘ. 

ʕʢʟʘʤʝʥʘʮʠʦʥʥʳʡ ʩʪʨʝʩʩ ʦʩʪʨʦ ʚʳʨʘʞʝʥ ʫ 15 % ʫʯʘʱʠʭʩʷ 9-ʛʦ ʢʣʘʩʩʘ ʠ ʫ 45 % ʫʯʘʱʠʭʩʷ 11-ʛʦ 

ʢʣʘʩʩʘ. 60% ʧʨʦʮʝʥʪʦʚ ʫʯʘʱʠʭʩʷ 11-ʛʦ ʢʣʘʩʩʘ ʫʢʘʟʘʣʠ, ʯʪʦ ɽʅʊ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʫ ʥʠʭ ʩʪʨʝʩʩ, ʪʦʛʜʘ 

ʢʘʢ ʫ ʫʯʘʱʠʭʩʷ 9-ʛʦ ʠ 10-ʛʦ ʢʣʘʩʩʘ ʩʜʘʯʘ ɽʅʊ ʝʱʝ ʥʝ ʚʳʟʳʚʘʝʪ ʪʨʝʚʦʛʠ (15% ʚʩʝʛʦ ʫʢʘʟʘʣʠ 

ʩʪʨʝʩʩʦʚʦʩʪʴ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ). ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʘʱʠʭʩʷ 9-ʛʦ 

ʢʣʘʩʩʘ ʝʱʝ ʥʝ ʨʝʰʠʣʠ ʧʦʡʜʫʪ ʣʠ ʦʥʠ ʫʯʠʪʴʩʷ ʚ 10-ʡ ʢʣʘʩʩ, ʘ ʫʯʘʱʠʤʩʷ 10-ʛʦ ʢʣʘʩʩʘ ʝʱʝ ʮʝʣʳʡ 

ʛʦʜ ʜʦ ʧʨʦʮʝʜʫʨʳ ɽʅʊ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʝʞʠʤʘ ʜʥʷ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ. ʏʪʦ 56% 

ʫʯʘʱʠʭʩʷ ʥʝ ʩʦʙʣʶʜʘʶʪ ʨʝʞʠʤ ʜʥʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʝʨʝʫʪʦʤʣʝʥʠʝ ʠ ʩʪʨʝʩʩ. 

ɺ ʧʨʦʮʝʩʩʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʜʠʣʘʩʴ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʩʥʦʚʥʦʡ 

ʧʨʠʯʠʥʦʡ ʩʪʨʝʩʩʘ ʫʯʘʱʠʭʩʷ 11-ʛʦ ʢʣʘʩʩʘ ʷʚʣʷʝʪʩʷ ʩʜʘʯʘ ɽʅʊ.  

ʂʨʦʤʝ ʪʦʛʦ, ʷ ʚʳʷʩʥʠʣʘ, ʯʪʦ, ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʩʪʨʝʩʩʫ ʚʳʧʫʩʢʥʠʢʠ ʰʢʦʣʳ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʫʯʘʱʠʤʩʷ ʠ ʠʭ ʨʦʜʠʪʝʣʷʤ ʧʦ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʩʪʨʝʩʩʘ.  
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ʥʦʨʤʳ ʠ ʧʘʪʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ. ï ʃ., 1976. ï 253 ʩ.      

 

 

ɺ.ʄ. ʂʦʣʝʩʥʠʢʦʚ 

ʂɻʋ çʄʠʭʘʡʣʠʯʝʥʢʦʚʩʢʘʷ ʩʨʝʜʥʷʷ ʰʢʦʣʘè ʦʪʜʝʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ɹʦʨʦʜʫʣʠʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʣʘʩʪʠ ɸʙʘʡ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʊʦʢʝʥʦʚʘ ɼ.ʄ, ʧʝʜʘʛʦʛ-ʧʩʠʭʦʣʦʛ 

 

ʇʈʆʂʈɸʉʊʀʅɸʎʀʗ ʂɸʂ ʌɽʅʆʄɽʅ ʀ ʇʈʆɹʃɽʄɸ  

ʋ ʉʆɺʈɽʄɽʅʅʓʍ ʐʂʆʃʔʅʀʂʆɺ 

 

ɿʜʨʘʚʩʪʚʫʡʪʝ, ʷ ʂʦʣʝʩʥʠʢʦʚ ɺʘʜʠʤ, ʫʯʝʥʠʢ 10 ʢʣʘʩʩʘ çʄʠʭʘʡʣʠʯʝʥʢʦʚʩʢʘʷ ʩʨʝʜʥʷʷ 

ʰʢʦʣʘè. ʉ ʪʝʭ ʧʦʨ ʢʘʢ ʤʦʷ ʞʠʟʥʴ ʥʘʧʦʣʥʠʣʘʩʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʠ ʮʝʣʷʤʠ, ʷ ï ʧʨʦʢʨʘʩʪʠʥʘʪʦʨ, ʠ 

ʵʪʦ ʦʛʨʦʤʥʘʷ ʧʨʦʙʣʝʤʘ. 

ʇʨʦʢʨʘʩʪʠʥʘʮʠʷ, ʥʝ ʜʘʝʪ ʤʥʝ ʠ ʤʠʣʣʠʘʨʜʘʤ ʜʨʫʛʠʭ ʣʶʜʝʡ ʩʧʦʢʦʡʥʦ ʨʘʙʦʪʘʪʴ, 

ʟʘʨʘʙʘʪʳʚʘʪʴ, ʜʚʠʛʘʪʴʩʷ ʜʘʣʴʰʝ ʠ ʜʘʞʝ ʞʠʪʴ. ʄʥʦʛʠʝ ʩʢʘʞʫʪ, ʯʪʦ ʚʩʝ ʵʪʠ ʣʶʜʠ ʧʨʦʩʪʦ ʣʝʥʠʚʳʝ, 

ʥʦ ʷ ʚʟʷʣʩʷ ʟʘ ʠʟʫʯʝʥʠʝ ʵʪʦʡ ʪʝʤʳ ʩ ʮʝʣʴʶ ʜʦʢʘʟʘʪʴ ʦʙʨʘʪʥʦʝ.  

ʎʝʣʴ ʤʦʝʡ ʨʘʙʦʪʳ ʠʟʫʯʠʪʴ ʪʘʢʦʡ ʬʝʥʦʤʝʥ ʢʘʢ ʧʨʦʢʨʘʩʪʠʥʘʮʠʷ, ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʷ 

ʩʪʘʨʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʢ ʧʨʦʙʣʝʤʝ ʧʨʦʢʨʘʩʪʠʥʘʮʠʠ, ʠ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʥʠʤ. 

ɻʠʧʦʪʝʟʘ: ʝʩʣʠ ʦʧʨʝʜʝʣʠʪʴ ʠʩʪʠʥʥʳʝ ʧʨʠʯʠʥʳ ʧʨʦʢʨʘʩʪʠʥʘʮʠʠ ʫ ʫʯʘʱʠʭʩʷ, ʪʦ ʤʳ ʩʤʦʞʝʤ 

ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʢ ʵʪʦʡ ʧʨʦʙʣʝʤʝ, ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʦʢʨʘʩʪʠʥʘʮʠʷ ʯʨʝʟʚʳʯʘʡʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʩʨʝʜʠ ʧʦʜʨʦʩʪʢʦʚ ʠ ʤʦʣʦʜʳʭ ʣʶʜʝʡ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʤʥʦʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʫʯʘʱʠʤʠʩʷ, 

ʧʝʜʘʛʦʛʘʤʠ, ʧʩʠʭʦʣʦʛʘʤʠ ʠ ʨʦʜʠʪʝʣʷʤʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʙʦʨʦʪʴʩʷ ʩ 

ʧʨʦʢʨʘʩʪʠʥʘʮʠʝʡ. 

ʄʳ ʨʝʰʠʣʠ ʚʳʷʩʥʠʪʴ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʧʨʦʢʨʘʩʪʠʥʘʮʠʠ ʫ 

ʧʦʜʨʦʩʪʢʦʚ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 37 ʨʝʩʧʦʥʜʝʥʪʦʚ (ʩʪʘʨʰʠʭ ʰʢʦʣʴʥʠʢʦʚ). 

ɺʦʟʨʘʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 12 ʜʦ 18 ʣʝʪ. ɼʠʘʛʥʦʩʪʠʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʤʘʨʪʝ-ʤʘʝ 2023 

ʛʦʜʘ, ʜʚʘ ʨʘʟʘ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʠʢʠ:  

- ʐʢʘʣʘ ʦʙʱʝʡ ʧʨʦʢʨʘʩʪʠʥʘʮʠʠ ɹ.ʊʫʢʤʘʥʘ; 

- ʐʢʘʣʘ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʧʨʦʢʨʘʩʪʠʥʘʮʠʠ ʂ. ʃʵʷ; 

- ʐʢʘʣʘ ʦʮʝʥʢʠ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʧʨʦʢʨʘʩʪʠʥʘʮʠʠ, PASS  

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʳ ʚʳʩʷʥʠʣʠ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʫʯʘʱʠʭʩʷ ʥʘʰʝʡ 

ʰʢʦʣʳ ʩʢʣʦʥʥʳʝ ʢ ʧʨʦʢʨʘʩʪʠʥʘʮʠʠ, ʧʨʦʷʚʣʷʶʪ ʝʝ ʚ ʫʯʝʙʝ. ʀ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʡ ʧʨʠʯʠʥʦʡ 

ʧʨʦʢʨʘʩʪʠʥʘʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʩʦʮʠʘʣʴʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʢʘʢ ʦʙʱʘʷ ʪʨʝʚʦʞʥʦʩʪʴ, ʩʚʦʡʩʪʚʝʥʥʘʷ 

ʯʝʣʦʚʝʢʫ, ʪʘʢ ʠ ʩʪʨʘʭ ʧʝʨʝʜ ʦʮʝʥʢʦʡ ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳ ʜʨʫʛʠʤʠ, ʘ ʚ ʣʠʯʥʦʩʪʥʳʝ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ï ʥʝʜʦʩʪʘʪʦʢ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ ʧʦʜʨʦʩʪʢʦʚ, ʵʪʦ ʫʤʝʥʠʝ ʯʝʣʦʚʝʢʘ ʧʨʘʚʠʣʴʥʦ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʰʘ ʛʠʧʦʪʝʟʘ ʝʩʣʠ ʦʧʨʝʜʝʣʠʪʴ ʠʩʪʠʥʥʳʝ 

ʧʨʠʯʠʥʳ ʧʨʦʢʨʘʩʪʠʥʘʮʠʠ ʫ ʫʯʘʱʠʭʩʷ, ʪʦ ʤʳ ʩʤʦʞʝʤ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʢ ʵʪʦʡ ʧʨʦʙʣʝʤʝ, ʠ 

ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦʜʪʚʝʨʜʠʣʘʩʴ. 

ʗ ʨʘʟʨʘʙʦʪʘʣ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʩʧʦʩʦʙʳ ʙʦʨʴʙʳ ʩ ʧʨʦʢʨʘʩʪʠʥʘʮʠʝʡ. ʕʪʦ 

ʙʨʦʰʶʨʘ, ʦʥʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʧʦʤʦʯʴ ʫʯʘʱʠʤʩʷ ʧʦʙʦʨʦʪʴ ʧʨʦʢʨʘʩʪʠʥʘʮʠʶ, ʠ ʩʜʝʣʘʪʴ ʠʭ ʧʫʪʴ ʢ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʝʛʯʝ ʠ ʣʫʯʰʝ! 

ɺ ʥʝʡ ʩʦʙʨʘʥʳ ʚʩʝ ʩʘʤʳʝ ʧʨʦʩʪʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʧʨʦʢʨʘʩʪʠʥʘʮʠʝʡ. 

 ʕʪʫ ʙʨʦʰʶʨʫ  ̫ʧʨʝʜʣʦʞʠʣ ʫʯʘʱʠʤʩʷ ʥʘʰʝʡ ʰʢʦʣʳ. ɼʣʷ ʪʦʛʦ, ʯʪʦ ʙ  rʦʥʠ ʤʦʛʣʠ ʧʨʠʤʝʥʠʪʴ 

ʠʭ ʥʘ ʩʝʙʝ ʚ ʙʦʨʴʙʝ ʩ ʧʨʦʢʨʘʩʪʠʥʘʮʠʝʡ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ. ʇʦ ʠʩʪʝʯʝʥʠʶ ʵʪʦʛʦ ʩʨʦʢʘ  ̫ʧʨʦʚʝʣ 

ʚʪʦʨʠʯʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʰʢʘʣʳ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʧʨʦʢʨʘʩʪʠʥʘʮʠʠ PASS. ʀ ʧʦʣʫʯʠʣʠ ʠʟʤʝʥʝʥʠʷ ʚ 

ʥʝʢʦʪʦʨʳʭ ʜʘʥʥʳʭ. 42 % ʫʯʘʱʠʭʩʷ ʚʳʷʚʠʣʠʩʴ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, 22% ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠ ʫ 36% 

ʫʯʘʱʠʭʩʷ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʯʘʩʪʦʪʳ ʧʨʦʢʨʘʩʪʠʥʘʮʠʠ, ʯʪʦ ʥʘ 12% ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ 

ʧʝʨʚʠʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʦʢʘʟʘʥʠʷ ʫʣʫʯʰʠʣʠʩʴ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʩʧʦʩʦʙʘʭ ʙʦʨʴʙʳ ʩ ʧʨʦʢʨʘʩʪʠʥʘʮʠʝʡ.     

 ʇʨʠʤʝʥʷʷ ʩʚʦʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʘ ʩʝʙʝ ʤʦʠ ʧʦʢʘʟʘʪʝʣʠ ʪʦʞʝ ʠʟʤʝʥʠʣʠʩʴ. ɺ ʥʘʯʘʣʝ ʠʟʫʯʝʥʠʷ 

ʵʪʦʡ ʪʝʤʳ ʫ ʤʝʥʷ ʙʳʣʠ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʚ ʢʦʥʮʝ ʯʘʩʪʦʪʘ ʧʨʦʢʨʘʩʪʠʥʘʮʠʠ ʩʥʠʟʠʣʘʩʴ ʜʦ 

ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ.  

ʇʨʦʢʨʘʩʪʠʥʘʮʠʷ, ʵʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʛʨʦʤʥʘʷ ʧʨʦʙʣʝʤʘ ʩʨʝʜʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʜʨʦʩʪʦʚ, ʠ ʝʝ ʨʝʰʝʥʠʝ ʪʨʝʙʫʝʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʝʨʴʝʟʥʦʛʦ ʠ ʨʝʰʠʪʝʣʴʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ.  

ʄʳ ʚʳʷʚʠʣʠ ʛʣʘʚʥʳʝ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʠ ʩʧʦʩʦʙʳ ʙʦʨʴʙʳ. ʀ ʷ ʩ ʨʘʜʦʩʪʴʶ ʛʦʪʦʚ 

ʟʘʷʚʠʪʴ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ, ʷ ʧʦʙʦʨʦʣ ʥʝʜʫʛ ʧʨʦʢʨʘʩʪʠʥʘʮʠʠ ʠ ʧʨʠʨʘʚʥʷʣ ʝʛʦ 

ʢʦʣʠʯʝʩʪʚʦ ʚ ʤʦʝʤ ʙʳʪʠʝ ʢ ʤʠʥʠʤʫʤʫ. ʗ ʥʘʜʝʶʩʴ, ʯʪʦ ʢʘʞʜʳʡ, ʢʪʦ ʧʨʦʯʠʪʘʝʪ ʚʝʩʴ ʵʪʦʪ ʤʘʪʝʨʠʘʣ 

ʩ ʮʝʣʴʶ ʧʦʙʦʨʦʪʴ ʧʨʦʢʨʘʢʩʪʠʥʘʮʠʶ, ʚʩʝ ʪʘʢʠ ʜʦʙʴʝʪʩʷ ʩʚʦʝʡ ʮʝʣʠ ʠ ʧʨʦʜʦʣʞʠʪ ʩʚʦʶ ʞʠʟʥʴ ʩ 

ʯʠʩʪʦʡ ʛʦʣʦʚʦʡ. 

 

 

ɼ.ɼ. ɽʩʢʘʣʠʝʚʘ 

 çˉ 38 ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧ-ʣʠʮʝʡʽè ʂʄʄ, ʉʝʤʝʡ ץ. 

 ʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ ï ʄ.ʉ. ʐʘʢʠʨʪʦʚʘ, ʧʝʜʘʛʦʛ-ʧʩʠʭʦʣʦʛנ

 

 ʇɸʃʓפɼɸʄʋʓʅɸ ʓ רɿɽʁɯʅɯ רʋʐʓʅʓפʆ רʉʊɽʃ ʆʁʓʅɼɸʈʓʅʓת

 

 שʩʪʝʣʜʽװ ʩʧʝʡʜʽ. ʉʽʟ ʦʡʣʘʡʩʳʟ, ʘʜʘʤʜʘʨװʜʘʤʳʪʫʰʳ ᴅʩʝʨʽ ʙʽʨʜʝʥ ʢᴇʟʛʝ ʪ שʩʪʝʣ ʦʡʳʥʜʘʨʳʥʳת

ʘʡʥʘʣʘʩʳʥʜʘ ʦʪʳʨʘʜʳ ʞᴅʥʝ ʘʥʜʘ-ʩʘʥʜʘ: çʙʘʣʳץ!è. ɸʣʘʡʜʘ, סʳʣʳʤ ʪײʨסʳʩʳʥʘʥ װʩʪʝʣʜʽש ʧʘʡʜʘʩʳ 

çʤʦʥʦʧʦʣʠʷè ʞʝשʽʤʧʘʟʳʥʜʘסʳ ʚʘʣʶʪʘ ʩʪʝʛʽ ʩʠʷץʪʳ װʣʢʝʥ [1]. 

 ʢʽʣ ʦʪʙʘʩʳʤʝʥ, ʜʦʩʪʘʨʳʤʝʥ ʞᴅʥʝ ʙʘʣʘʣʘʨʳʤʝʥ, ʪʽʧʪʽװʘʡʣʳ. ʆʥʳ ʙסשʩʪʝʣ ʦʡʳʥʳ ʳת

ʜʦʩʪʘʨʳʥʳש ʙʘʣʘʣʘʨʳʤʝʥ ʦʡʥʘʫסʘ ʙʦʣʘʜʳ. ɸʡʥʘʣʘʜʘ ץʘʥʜʘʡ ʞʘסʜʘʡ ʙʦʣʤʘʩʳʥ ï ʙʘʤʥʳװ שʩʪʽʥʝʥ 

ᴇʪʽʧ ʙʘʨʘ ʞʘʪץʘʥ ʧʦʡʳʟʜʳש ʢʫʧʝʩʽ, ʩʽʟʜʽש ʘʩ װʡʽשʽʟ ʥʝʤʝʩʝ ץʦʥʘװץʡ ʙᴇʣʤʝʩʽ ï װʩʪʝʣ ʦʡʳʥʳ ᴅʨץʘʰʘʥ 

ʞʘץʩʳ ʞᴅʥʝ ʢᴇʧ ʦʨʳʥ ʘʣʤʘʡʜʳ. 

ɹʘʣʘ: çʘʣ, ʤʝʥʽʤʝʥ ʦʡʥʘ!è, ʩʽʟ ץʘʟʽʨ ʜʠʥʦʟʘʚʨʣʘʨʜʳץ שʘʡʩʳʩʳʥʘ ʘʡʥʘʣʫʳשʳʟ ʢʝʨʝʢ ʜʝʛʝʥ 

ʙʦʣʞʘʤʥʘʥ ʘʜʘʩʫʜʳץ שʘʞʝʪʽ ʞʦץ. ʄײʥʜʘ ʥʘץʪʳ ʝʨʝʞʝʣʝʨ ʙʘʨ, ʪʝʢʰʝʤʝʥ ʥʝ ʽʩʪʝʫ ʢʝʨʝʢʪʽʛʽ 

ʪװʩʽʥʽʢʪʽ, ʪʽʧʪʽ װʣʢʝʥ ᴅʞʝ ץʘʟʽʨ ץʘʥʜʘʡ ʯʠʧʪʽש ʞװʨʽʧ ʞʘʪץʘʥʳʥ ʪװʩʽʥʜʽ. 

 ʳʨʣʘʥʜʳʨʫ, ʝʨʽʢ-ʞʽʛʝʨסʳ ʙʘʨ: ʟʝʡʽʥʜʽ ʰʦסʰʳʣʳץʳ ʙʽʨ ʘʨʪʳסʪʘ שʦʨʘʧʪʘʥ ʪʳʩ ʦʡʳʥʜʘʨʜʳפ

ʞᴅʥʝ ʤʝʢʪʝʧʢʝ ʜʘʡʳʥʜʳ[2] ץ. 

ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥʜʘʨʜʳש ʙᴅʨʽ ʧʘʡʜʘʣʳ ʙʝʪʢʝʡʣʝʨ ʝʢʝʥʽ ʘʥʳץ ʝʤʝʩ ʘʪʘ ï ʘʥʘʣʘʨסʘ ʘʨʥʘʡʳ 

ʥװʢʪʝ ʙʘʨ: ʠᴅ, ʦʡʳʥʜʘʨ ʜʘʡʳʥʜʳץ ʩʪʫʜʠʷʩʳʥʘʥ ʛᴇʨʽ ʙʘʣʘʥʳ ʤʝʢʪʝʧʢʝ ʜʘʡʳʥʜʘʡʜʳ. çɽʨʝʞʝʣʝʨʜʽ 

ʦʨʳʥʜʘʫ ʙʘʣʘʜʘʥ ץʘʪʘש ʙʝʣʛʽʣʝʥʛʝʥ ᴅʨʝʢʝʪʪʝʨʜʽ ʪʘʣʘʧ ʝʪʝʜʽ, ʙײʣ ʦʡʳʥסʘ ʝʥʛʽʟʽʣʛʝʥ ʨʝʪʪʝʫʰʽ 
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ɼʘסʜʳʣʘʨ ʤʝʥ ʥʘץʪʳ ʜʘסʜʳʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʤװʤʢʽʥʜʽʛʽʥ ʘʨʪʪʳʨʘʜʳè, ï ʜʝʡʜʽ ʧʩʠʭʦʣʦʛʠʷ 

ʤʘʤʘʥʜʘʨʳ. ʊʠʭʘʥʦʚʘ çװʩʪʝʣ ʦʡʳʥʜʘʨʳʥʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ-ʧʝʜʘʛʦʛʠʢʘʣʳץ ʩʘʨʘʧʪʘʤʘʩʳ" ʘʪʪʳ 

ʝשʙʝʛʽʥʜʝ. ʊʳʥʳʰ ʦʪʳʨʳשʳʟ! פʦʣʜʘʨʳשʳʟʜʳ װʩʪʝʣʛʝ ץʦʡʳשʳʟ!è,- ʝʢʽ ʩʘסʘʪ ʙʦʡʳ ʦʡʳʥ ʘʣʘשʳ ʙʘʨ 

-ʨʜʝ ʞʳʣʞʳʪʘʜʳ. ᴆʟʽʥװʰʘʥʳ ʪᴅʨʪʽʧʪʽ ʪץʘʣʧʘץ ʳʟʳʣץ ʨʜʝ ʦʪʳʨʘʜʳ ʞᴅʥʝװʪ ץʘʣʘʨʣʳץשʩʪʝʣʜʝ ʪʘװ

ᴇʟʽ ʙʘץʳʣʘʫ ʞᴅʥʝ ʠʤʧʫʣʴʩʪʘʨʜʳ ʪʝʞʝʫ ץʘʙʽʣʝʪʽ ʫʘץʳʪ ᴇʪʝ ʢʝʣʝ ʦץʫ ʤʽʥʜʝʪʪʝʨʽʥʝ ʰʦסʳʨʣʘʥʫ 

  .ʘʙʽʣʝʪʽʥʝ ʘʡʥʘʣʘʜʳ [3]ץ

ɿʝʡʽʥʜʽ ʜʘʤʳʪʫסʘ ʘʨʥʘʣסʘʥ ʜᴅʩʪװʨʣʽ çתʩʪʝʣ ʦʡʳʥʜʘʨʳè. 

ᴆʥʝʨʪʘʙʳʩʪʳײ שʟʘץ ʪʘʨʠʭʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ʢᴇʧʪʝʛʝʥ ʜᴅʩʪװʨʣʽ ʦʡʳʥʜʘʨ ᴅʣʽ ʢװʥʛʝ ʜʝʡʽʥ 

ʪʘʥʳʤʘʣ: 

çɼʦʤʠʥʦè. פʘʪʳʩʫʰʳʣʘʨ ʩʘʥʳ ʝʢʽʜʝʥ ʪᴇʨʪ ʘʜʘʤסʘ ʜʝʡʽʥ. ʆʡʳʥ ʞʠʳʥʪʳסʳ 28 ʪʽʢʙײʨʳʰʪʳ 

ʪװʡʽʨʰʽʢʪʝʨʜʝʥ ʪײʨʘʜʳ, ʦʣʘʨʜʳש ʘʣʜʳסשʳ ʞʘסʳ ʝʢʽ ʙᴇʣʽʢʢʝ ʙᴇʣʽʥʛʝʥ. ᴄʨ ʙᴇʣʽʢʪʝ 0-ʜʝʥ 6-סʘ ʜʝʡʽʥ 

ʥװʢʪʝ ʙʘʨ. ʆʡʳʥ ʙʘʨʳʩʳʥʜʘ ץʘʪʳʩʫʰʳʣʘʨ ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽ ʙʽʨ-ʙʽʨʽʥʝ ʙʽʨʜʝʡ ʙᴇʣʽʢʪʝʨʤʝʥ ʪʠʽʧ 

ʪײʨʘʪʳʥʜʘʡ ʝʪʽʧ ʪʽʟʙʝʢ ʞʘʩʘʡʜʳ. ʂʣʘʩʩʠʢʘʣʳץ çɼʦʤʠʥʦʥʳè 5-6 ʞʘʩʪʘסʳ ʙʘʣʘʣʘʨ ʠʛʝʨʝ ʘʣʘʜʳ. 

ɼʝʛʝʥʤʝʥ, ʢʽʰʽ ʞʘʩʪʘסʳ ʙʘʣʘʣʘʨסʘ ʜʘ ʪװʩʽʥʽʢʪʽ ʙʦʣʘʪʳʥ ʩʫʨʝʪ ʦʡʳʥʳʥʳש ʪװʨʽ ʙʘʨ [4]. 

çɼʦʤʠʥʦè ʦʡʳʥʳ 

çɼʦʤʠʥʦʥʳשè ʢʣʘʩʩʠʢʘʣʳץ ʥײʩץʘʩʳʥ 5-6 ʞʘʩ ʘʨʘʣʳסʳʥʜʘסʳ ʙʘʣʘʣʘʨ ʦʡʥʘʡ ʘʣʘʜʳ, ʙʽʨʘץ 

ʢʽʰʢʝʥʪʘʡʣʘʨסʘ ʘʨʥʘʣסʘʥ ʩʫʨʝʪʪʝʨʽ ʙʘʨ ʢᴇʧʪʝʛʝʥ ʘʥʘʣʦʛʪʘʨ ʙʘʨ. 

çɼʦʡʙʳè. ʆʡʳʥʰʳʣʘʨʜʳש ʩʘʥʳ ï 2 ʘʜʘʤ. ʆʡʳʥ ʝʨʝʞʝʣʝʨʽ 5-6 ʞʘʩʪʘʥ ʘʩץʘʥ ʙʘʣʘʣʘʨסʘ 

ʪװʩʽʥʽʢʪʽ ʙʦʣʘʜʳ. ʆʡʳʥ ʜʦʡʙʳ ʪʘץʪʘʩʳʥʘʥ ʞᴅʥʝ ץʘʨʘ ʞᴅʥʝ ʘץ ʪװʩʪʽ ʜʦʡʙʳʜʘʥ ʪײʨʘʜʳ. ʊʫʨʥʠʨ 

ʙʘʩʪʘʣʤʘʩ ʙײʨʳʥ ᴅʨ ʙʘʣʘ ʜʦʡʙʳ ʢʠʝʜʽ. ʆץʫ ʧʨʦʮʝʩʽ ʜʝ, ʝשʙʝʢ ץʳʟʤʝʪʽ ʜʝ ʘʜʘʤʥʳש ʞʝʪʢʽʣʽʢʪʽ 

ʥʘʟʘʨʳʥʩʳʟ ʩᴅʪʪʽ ʞװʨʝ ʘʣʤʘʡʪʳʥʳ ʙʝʣʛʽʣʽ. ʉʦʥʜʳץʪʘʥ ʤסײʘʣʽʤʜʝʨ ʤʝʥ ʤסײʘʣʽʤʜʝʨʜʽש ʢװʰ-ʞʽʛʝʨʽ 

 .ʘʥסʳʪʪʘʣסʘ ʙʘסʪʘʫץʳʥ ʪᴅʨʙʠʝʣʝʫʛʝ ʞᴅʥʝ ʩʘסʪʳʣʳץʨʘײʪ שʥʝʤʽ ʥʘʟʘʨʜʳװ

ɿʝʡʽʥ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʙʝʣʩʝʥʜʽʣʽʢʪʽ ʨʝʪʪʝʫʜʝ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʆʣ ʩʘʥʘʥʳ ʙʝʣʛʽʣʽ ʙʽʨ 

ʦʙʲʝʢʪʽʣʝʨʛʝ ʥʝʤʝʩʝ ʙʘʩץʘʣʘʨʜʘʥ ʘʣʰʘץʪʘʫ ʢʝʟʽʥʜʝ ʙʝʣʛʽʣʽ ʙʽʨ ᴅʨʝʢʝʪʢʝ ʙʘסʳʪʪʘʡʜʳ ʞᴅʥʝ 

ʙʘסʳʪʪʘʡʜʳ. 

ʄʘʤʘʥʜʘʨ ʦץʫʰʳʣʘʨʤʝʥ ʦץʫ-ʪʘʥʳʤʜʳץ ʞײʤʳʩʪʘ ʝʨʝʢʰʝ ʨᴇʣ ʘʪץʘʨʘʜʳ. ɿʝʡʽʥ ʩʘʥʘʥʳש 

ʙʝʣʛʽʣʽ ʙʽʨ ʟʘʪʪʘʨ ʤʝʥ ײץʙʳʣʳʩʪʘʨסʘ ʙʘסʳʪʪʘʣʫʳ ʢװʥ װʰʽʥ ץʘʞʝʪ [5]. 
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ɸ.ʈ. ʂʘʙʜʨʘʰʠʪʦʚʘ 

çˉ 38 ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧ-ʣʠʮʝʡʽè ʂʄʄ, ʉʝʤʝʡ ץ. 

 ʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ ï ʄ.ʉ. ʐʘʢʠʨʪʦʚʘ, ʧʝʜʘʛʦʛ-ʧʩʠʭʦʣʦʛנ
 

ɹʋʃʃʀʅɻ ɾᴄʅɽ ʕʄʆʎʀʗʅʓ ʐʓנɸʈʋ ʄɽʍɸʅʀɿʄɯ 
 

ɹʫʣʣʠʥʛ (bullying) ï ʘסʳʣʰʳʥ ʪʽʣʽʥʝʥ ʘʫʜʘʨסʘʥʜʘ, ץʦʨʣʘʫ, ץʫʜʘʣʘʫ, ʤʘʟʘʣʘʫ ʜʝʛʝʥʜʽ 

ʙʽʣʜʽʨʝʜʽ. ɸʜʘʤ װʡʜʝ, ʤʝʢʪʝʧʪʝ, ʘʚʪʦʙʫʩʪʘ ʥʝʤʝʩʝ ʠʥʪʝʨʥʝʪʪʝ, ʞʘʣʧʳ ʘʡʪʘʪʳʥ ʙʦʣʩʘץ, ʢʝʟʢʝʣʛʝʥ 

ʞʝʨʜʝ ʙʫʣʣʠʥʛʢʝ ײʰʳʨʘʫʳ ʤװʤʢʽʥ. ɹʫʣʣʠʥʛ ʙײʣ ʪʝʢ ʙʽʨʝʫʜʽ ײʨʳʧ-ʩʦסʫ ʥʝʤʝʩʝ ʦʣʘʨʜʳש ʟʘʪʪʘʨʳʥ 

ʨץײʩʘʪʩʳʟ ʘʣʫ ʩʠʷץʪʳ ʬʠʟʠʢʘʣʳץ ʟʦʨʣʳץ-ʟʦʤʙʳʣʳץ ʢᴇʨʩʝʪʫ סʘʥʘ ʝʤʝʩ. ɹʫʣʣʠʥʛ ʢʝʟ-ʢʝʣʛʝʥ ʞʝʨʜʝ 
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ʙʦʣʫʳ ʤװʤʢʽʥ. ʄʳʩʘʣʳ, ʤʝʢʪʝʧʪʝ, ץʦסʘʤʜʳץ ʢᴇʣʽʢʪʝ, ʞʦʣʜʘ, ʪʽʧʪʽ, ץʘʟʽʨʛʽ ʢʝʟʜʝ סʘʣʘʤʪʦʨʜʘ ʜʘ ʞʠʽ 

ʙʦʣʳʧ ʞʘʪʘʜʳ. ᴄʩʽʨʝʩʝ, ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨʜʝʛʽ ʙʫʣʣʠʥʛʪʽ ʘʡʪʩʘץ ʙʦʣʘʜʳ [1]. 

ɹʫʣʣʠʥʛʪʽש ʩʝʙʝʧʪʝʨʽ. ɹʫʣʣʠʥʛ ʩʝʙʝʧʪʝʨʽʥʽש ʘʨʪʳʥʜʘ ᴅʜʝʪʪʝ ʪʝʨʝש ᴅʣʝʫʤʝʪʪʽʢ, 

ʧʩʠʭʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʵʤʦʮʠʦʥʘʣʜʳץ ʬʘʢʪʦʨʣʘʨ ʞʘʪʳʨ. ʄʽʥʝ, ʦʣʘʨʜʳש ʢʝʡʙʽʨʝʫʣʝʨʽ: 

1.1. ᴆʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫʜʳש ʪᴇʤʝʥʜʽʛʽ ʞᴅʥʝ ʩʝʥʽʤʩʽʟʜʽʢ. ʂᴇʙʽʥʝʩʝ ʟײʣʳʤ ץʳʣʤʳʩʢʝʨʣʝʨ ᴇʟʽʥ-

ᴇʟʽ ʙʘסʘʣʘʫʜʳש ʪᴇʤʝʥʜʽʛʽʥʝʥ ʟʘʨʜʘʧ ʰʝʛʝʜʽ ʞᴅʥʝ ᴇʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫʜʳ ʘʨʪʪʳʨʫ װʰʽʥ ʙʘʩץʘʣʘʨʜʳ 

ʙʘʩʫ ʤװʤʢʽʥʜʽʛʽʥ ʧʘʡʜʘʣʘʥʘʜʳ [2]. 

1.2. ʕʤʦʮʠʦʥʘʣʜʳ ʙʽʣʜʽʨʫʜʽש ʤװʤʢʽʥ .ʩʪʽʛʽ. ʂʝʡʙʽʨ ʙʘʣʘʣʘʨ ʨʝʥʞʽʜʽ, ʙʽʨʘץ ʵʤʦʮʠʷʣʘʨʳʥ 

 ʥʝʤʝʩʝ ʘʫʳʟʰʘ ץʰʽʥ ʬʠʟʠʢʘʣʳװ ʨʳʩ ʙʽʣʜʽʨʫ ʢʝʨʝʢʪʽʛʽʥ ʙʽʣʤʝʡʜʽ. ʆʣʘʨ ʘʰʫʳʥ ʙʘʩʫײʘʣʘʡ ʜץ

ʟʦʨʣʳץ-ʟʦʤʙʳʣʳץץʘ ʞװʛʽʥʝʜʽ. 

1.3. ɸʪʘ-ʘʥʘʣʘʨʜʳש ʤʽʥʝʟ-ײץʣץʳʥ ʢᴇʰʽʨʫ. ɹʘʣʘʥʳש ʞʝʢʝ ʙʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ װʡ ʦʨʪʘʩʳ 

 ʪʘʥʳʪʩʘ, ʙʘʣʘʣʘʨ ʦʥʳ ʤʝʢʪʝʧʪʝ ץʣʳײץ-ʘʨʘʜʳ. ɽʛʝʨ ʘʪʘ-ʘʥʘʣʘʨ ʘʛʨʝʩʩʠʚʪʽ ʤʽʥʝʟץʣʢʝʥ ʨᴇʣ ʘʪװ

 .ʘʙʳʣʜʘʡ ʘʣʘʜʳ [3]ץ ʳʣʳ ʥʦʨʤʘ ʨʝʪʽʥʜʝץʘʡʪʘʣʘʫ ʘʨץ

ɹʫʣʣʠʥʛʢʝ ײʰʳʨʘסʘʥ ʘʜʘʤʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʢʝʟʽʥʜʝ ʝʨʝʢʰʝ ʩʝʟʽʤʪʘʣʜʳץ, ʵʤʧʘʪʠʷ ʞᴅʥʝ 

 ʘסʘʪʳʥʘʩ ʞʘʩʘʫץ-ʘʨʳʤץ ʳʟʜʳ. ʊᴇʤʝʥʜʝ ʦʩʳʥʜʘʡ ʘʜʘʤʤʝʥשʩʽʥʫ ʤʘװʘʞʝʪ ʝʢʝʥʽʥ ʪץ ʦʣʜʘʫ ʢᴇʨʩʝʪʫץ

ʢᴇʤʝʢʪʝʩʝʪʽʥ ʧʘʡʜʘʣʳ ʪᴅʩʽʣʜʝʨ ʢʝʣʪʽʨʽʣʛʝʥ: 

ʄץײʠʷʪ ʪʳשʜʘשʳʟ: ʘʜʘʤסʘ ʵʤʦʮʠʷʣʘʨʳʤʝʥ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʝʨʽʤʝʥ ʙᴇʣʽʩʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʫ 

ʤʘשʳʟʜʳ. ɹʝʣʩʝʥʜʽ ʪʳשʜʘשʳʟ, ʘʰʳץ ʩײʨʘץʪʘʨ ץʦʡʳשʳʟ ʞᴅʥʝ ʦʥʳש ʧʽʢʽʨʽʥ ײץʨʤʝʪʪʝשʽʟ [4]. 

 .ʤʢʽʥװʩʝʟʽʤʽʥ ʪʫʜʳʨʫʳ ʤ ץʘ ᴇʪʝ ʦʩʘʣʜʳסʘʫ: ɹʫʣʣʠʥʛ ʟʘʨʜʘʧ ʰʝʢʢʝʥ ʘʜʘʤסʦʨץ ʦʣʜʘʫ ʞᴅʥʝפ

ʆסʘʥ ʥʝ ʙʦʣʳʧ ʞʘʪץʘʥʳʥʘ ʢʽʥᴅʣʽ ʝʤʝʩ ʝʢʝʥʽʥ ʪװʩʽʥʫʛʝ ʢᴇʤʝʢʪʝʩʽשʽʟ ʞᴅʥʝ ץʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ 

 .ʳʟשʘʫʽʧʩʽʟ ʘʪʤʦʩʬʝʨʘ ʞʘʩʘץ ʽʟ ʞᴅʥʝשʳʟʜʳ ʢᴇʨʩʝʪʽשʦʣʜʘʫʳפ .ʳʟשʘסʦʨץ

ɹʫʣʣʠʥʛʪʽץ שʦʨץʳʥʳʰʪʳ ʢװʰʽ. ʐʚʝʮʠʷʜʘʥ ʢʝʣʛʝʥ ʤʝʢʪʝʧ ʜᴅʨʽʛʝʨʽ ʇʝʪʨ ʇʦʣ ʍʘʡʥʝʤʘʥʥ 

"ʄʦʙʙʠʥʛ. ɹʘʣʘʣʘʨ ʤʝʥ ʝʨʝʩʝʢʪʝʨ ʘʨʘʩʳʥʜʘסʳ ʪʦʧʪʳץ ʟʦʨʣʳץ-ʟʦʤʙʳʣʳ(1972) "ץ ʤʝʢʪʝʧʪʝʛʽ 

 :ʩʭʝʤʘʩʳʥ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʩʠʧʘʪʪʘʜʳ שʦʨʣʘʫʜʳץ

1 ʢʝʟʝש. ʊʦʧʪʳש ʙʝʡʪʘʨʘʧ ʢװʡʽ. ʉʳʥʳʧʪʘʩʪʘʨ ʥʝʤʝʩʝ ʙʽʨ ʪʦʧʪʳש ʤװʰʝʣʝʨʽ ʙʘʩʪʘʧץʳʜʘ ʙʽʨ-

ʙʽʨʽʤʝʥ ᴇʪʝ ʙʝʡʙʽʪ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʘ ʙʦʣʘʜʳ. 

2 ʢʝʟʝש. ʐʠʝʣʝʥʽʩʪʽש ʧʘʡʜʘ ʙʦʣʫʳ (ʧʘʡʜʘ ʙʦʣʫʳ) ʞᴅʥʝ ʞʦסʘʨʳʣʘʫʳ 

ɹײʨʳʥ ʪʘשʜʘʣסʘʥ ʞᴅʙʽʨʣʝʥʫʰʽ ʥʝʤʝʩʝ ʞʘשʘʜʘʥ ʢʝʣʛʝʥ ʘʜʘʤ ʢᴇʢʞʠʝʢʪʝ ʧʘʡʜʘ ʙʦʣסʘʥʥʘʥ 

ʢʝʡʽʥ, ʪʦʧ ʘʣʘשʜʘʡʜʳ. ᴄשʛʽʤʝʣʝʨ ʪʦץʪʘʡʜʳ. ɾᴅʙʽʨʣʝʥʫʰʽ" ɯʣʤʝʢ ʘʣʜʳ", ʪʦʧʪʳש ʪʝʧʝ-ʪʝשʜʽʛʽʥʝ 

ʘʨʘʣʘʩʳʧ, ʦʥʳ ʙײʟʜʳ. 

3 ʢʝʟʝש. ɾᴅʙʽʨʣʝʥʫʰʽʥʽ ʪʽʢʝʣʝʡ ץʦʨʣʘʫ. פʦʨץʳʪʫסʘ ץʘʪʳʩʫʰʳʣʘʨ ᴇʟʜʝʨʽʥ ʞᴅʙʽʨʣʝʥʫʰʽʛʝ 

 ,ᴇʟʽ ʙʽʨʜʝʥ ʤʠʣʠʮʠʷ ʞʘʩʘʡʜʳ שʤʝʥ ʘʛʨʝʩʩʦʨʜʳ (ʳʣʘʫʰʳʣʘʨץʙʘ) ʦʷʜʳ. ʂʫᴅʛʝʨʣʝʨץ ʘʨʩʳץ

ʘʰʫʣʘʥʰʘץʪʳץ ʪʘʥʳʪʘʜʳ (ᴅʨʪװʨʣʽ ʬʦʨʤʘʣʘʨ). ᴄʨʝʢʝʪʪʝʨ ʪʝʟ ʜʘʤʳʧ ʢʝʣʝʜʽ. ɾᴅʙʽʨʣʝʥʫʰʽ "ʛʦʣ 

ʩʦץʪʳ". ɾᴅʙʽʨʣʝʥʫʰʽ ʙʘʣʘ ץʦʨץʳʧ, ʘʷʥʳʰʪʳ ʙʦʣʳʧ ץʘʣʘʜʳ. 

4 ʢʝʟʝש. ɹʝʡʪʘʨʘʧ ʢװʡʛʝ ʦʨʘʣʫ. ɾʝשʽʩʪʝʥ ʢʝʡʽʥ, ʞᴅʙʽʨʣʝʥʫʰʽ ʞʝשʽʣʛʝʥ ʢʝʟʜʝ, ʪʦʧ ʙʘʩʪʘʧץʳ 

ʪʳʥʳʰ ʢװʡʽʥʝ ʦʨʘʣʘʜʳ [5]. 
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ɼ.ʀ. ɸʥʠʱʝʥʢʦ 

ʂɻʋ çʀʚʘʥʦʚʩʢʘʷ ʩʨʝʜʥʷʷ ʰʢʦʣʘè ʦʪʜʝʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ɹʦʨʦʜʫʣʠʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ  

ʋʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʣʘʩʪʠ ɸʙʘʡ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʃ.ɺ. ʆʚʯʘʨʦʚʘ, ʧʝʜʘʛʦʛ-ʧʩʠʭʦʣʦʛ 

 

ɺʃʀʗʅʀɽ ʉʊʈɽʉʉʆɻɽʅʅʓʍ ʌɸʂʊʆʈʆɺ ʅɸ ʃʀʏʅʆʉʊʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ 

ʇʆɼʈʆʉʊʂɸ 

 

ɺ ʧʝʨʠʦʜ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʭʘʨʘʢʪʝʨʘ, ʩʪʠʣʴ 

ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʧʨʠʚʳʯʢʠ, ʞʠʟʥʝʥʥʳʝ ʦʨʠʝʥʪʘʮʠʠ ʠ ʪ.ʜ. ʀ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʙʫʜʝʪ ʧʨʦʡʜʝʥ ʵʪʦʪ ʵʪʘʧ, ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʜʘʣʴʥʝʡʰʘʷ ʚʟʨʦʩʣʘʷ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ. 

ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʦʤʝʰʘʪʴ ʥʦʨʤʘʣʴʥʦʤʫ ʩʪʘʥʦʚʣʝʥʠʶ ʣʠʯʥʦʩʪʠ, ʤʦʞʝʪ ʩʪʘʪʴ 

ʩʪʨʝʩʩ [2]. 

ɺ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʛʨʫʟʢʠ ʥʘ ʯʝʣʦʚʝʢʘ, 

ʤʳ ʚʩʝ ʧʦʩʪʦʷʥʥʦ ʧʦʜʚʝʨʞʝʥʳ ʩʪʨʝʩʩʦʚʳʤ ʩʠʪʫʘʮʠʷʤ, ʭʦʪʠʤ ʤʳ ʪʦʛʦ ʠʣʠ ʥʝʪ, ʠ ʧʦʵʪʦʤʫ ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ ʜʝʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʝʩʩʘ ʠ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ, ʘ ʦʩʦʙʝʥʥʦ ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ 

ʚʦʟʨʘʩʪʝ ʦʯʝʥʴ ʚʘʞʥʦ. ʏʝʤ ʙʦʣʴʰʝ ʤʳ ʙʫʜʝʤ ʟʥʘʪʴ ʦ ʩʪʨʝʩʩʝ, ʪʝʤ ʣʝʛʯʝ ʥʘʤ ʙʫʜʝʪ ʝʛʦ ʧʨʝʦʜʦʣʝʪʴ 

[1, 3]. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʪʨʝʩʩʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʣʠʯʥʦʩʪʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʜʨʦʩʪʢʘ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʜʝʪʠ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ.  

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʥʠʷ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʚ 

ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ. 

ɻʠʧʦʪʝʟʘ: ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʩʥʠʞʝʥʠʶ ʚʣʠʷʥʠʷ ʩʪʨʝʩʩʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʣʠʯʥʦʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʜʨʦʩʪʢʘ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʢʦʨʨʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ 

ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ.  

ɿʘʜʘʯʠ: ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʘʧʨʦʙʠʨʦʚʘʪʴ ʢʦʨʨʝʢʮʠʦʥʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ 

ʩʥʠʞʝʥʠʝ ʪʨʝʚʦʞʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʝ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʣʠʯʥʦʩʪʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʨʦʷʚʣʝʥʠʷ ʪʨʝʚʦʞʥʦʥʦʩʪʠ ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʫ ʫʯʘʱʠʭʩʷ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 15 ʫʯʘʱʠʭʩʷ 9 ʢʣʘʩʩʘ ʥʘʰʝʡ ʰʢʦʣʳ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʠʢʠ:   

1. ʤʝʪʦʜʠʢʘ ʏ.ɼ ʉʧʠʣʙʝʨʛʝʨʘ çʆʧʨʦʩʥʠʢ ʦʮʝʥʢʠ ʪʨʝʚʦʞʥʦʩʪʠè;  

2. ʪʝʩʪ ʥʘ ʩʘʤʦʦʮʝʥʢʫ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ (ʅ.ɺ.ʂʠʨʰʝʚʘ, ʅ.ɺ.ʈʷʙʯʠʢʦʚʘ);  

3. ʪʝʩʪ ɸʡʟʝʥʢʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ ʪʝʤʧʝʨʘʤʝʥʪʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʩ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ. ɺ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʥʘʰʝʡ ʨʘʙʦʪʳ ʤʳ ʧʨʦʚʝʣʠ ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʚ ʚ ʩʨʘʚʥʝʥʠʠ ʦʪʚʝʪʳ ʠʩʧʳʪʫʝʤʳʭ ʤʳ 

ʚʠʜʠʤ, ʯʪʦ ʨʝʛʫʣʷʪʦʨʦʤ ʫʨʦʚʥʷ ʩʪʨʝʩʩʘ ʠ ʪʨʝʚʦʞʥʦʩʪʠ ʚʳʩʪʫʧʘʝʪ ʵʢʩʪʨʘʚʝʨʪʠʨʦʚʘʥʥʦʩʪʴ, ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʥʘʷ ʩʦ ʩʢʣʦʥʥʦʩʪʴʶ ʩʫʙʲʝʢʪʘ ʢ ʩʦʩʪʦʷʥʠʷʤ ʫʩʪʘʣʦʩʪʠ ʠ ʥʘʧʨʷʞʸʥʥʦʩʪʠ, 

ʯʝʤ ʠʥʪʨʦʚʝʨʪʠʨʦʚʘʥʥʦʩʪʴ ʠ ʥʝʡʨʦʪʠʟʤ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʢʨʠʪʝʨʠʝʤ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠʣʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʠʯʥʦʩʪʠ. 

ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʢʦʨʨʝʢʮʠʦʥʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʧʨʝʦʜʦʣʝʥʠʝ ʠ 

ʩʥʷʪʠʝ ʪʨʝʚʦʞʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʝʩʩʦʧʨʝʦʜʦʣʝʚʘʶʱʝʛʦ ʧʦʚʝʜʝʥʠʷ ʯʝʨʝʟ ʦʩʚʦʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʩʦʟʜʘʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʘ çʗè. ʂʦʨʨʝʢʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʧʨʦʚʦʜʠʣʩʷ ʚ ʚʠʜʝ ʪʨʝʥʠʥʛʦʚ ʠʟ 5 ʟʘʥʷʪʠʡ, ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʦʜʥʦʛʦ ʟʘʥʷʪʠʷ ï 45 ʤʠʥ.  
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ʇʦ ʦʢʦʥʯʘʥʠʠ ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʚʪʦʨʥʦ ʧʨʦʚʝʜʝʥʳ ʤʝʪʦʜʠʢʠ ʚ 9 ʢʣʘʩʩʝ. 

ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʝ ʞʝ ʤʝʪʦʜʠʢʠ, ʯʪʦ ʠ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʦʚʝʜʝʥʥʘʷ ʢʦʨʨʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʩʥʷʪʠʶ ʪʨʝʚʦʞʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʶ 

ʩʘʤʦʦʮʝʥʢʠ ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʩʘʤʦʢʦʥʪʨʦʣʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʠʧʦʪʝʟʘ ʦ ʪʦʤ, ʯʪʦ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʢʦʨʨʝʢʮʠʦʥʥʦ-ʨʘʟʚʠʚʘʶʱʠʭ ʟʘʥʷʪʠʡ ʧʦʣʫʯʠʣʘ ʵʤʧʠʨʠʯʝʩʢʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʧʨʦʠʟʦʰʣʠ ʟʥʘʯʠʤʳʝ ʧʦʟʠʪʠʚʥʳʝ ʩʜʚʠʛʠ (ʩʥʠʞʝʥʠʝ ʩʪʨʝʩʩʘ ʠ ʧʦʚʳʰʝʥʠʝ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ). 
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ʄʫʨʘʪ ɸʪʠʥʘ., ʐʦʭʘʝʚʘ ɸʡʥʘʟ 

ʂɻʋ çʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ45è ʛʦʨʦʜʘ ʉʝʤʝʡ 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ï ʐʘʢʠʨʦʚʘ ɾ.ʊ., ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ, 

ʉʘʛʳʥʜʳʢʦʚʘ ɸ.ɸ., ʧʝʜʘʛʦʛ-ʧʩʠʭʦʣʦʛ 

 

ʉʆʎʀɸʃʔʅʓɽ ʉɽʊʀ ï ʇʆɼʈʆʉʊʂʀ 

 

ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʞʠʟʥʠ ʤʥʦʛʠʭ ʧʦʜʨʦʩʪʢʦʚ ʚ ʥʘʰʠ ʜʥʠ. 

ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʙʱʝʥʠʷ, ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʢʨʝʧʣʝʥʠʷ 

ʩʚʷʟʝʡ ʩ ʜʨʫʟʴʷʤʠ ʠ ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ. ʆʜʥʘʢʦ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʤʦʛʫʪ ʠʤʝʪʴ ʢʘʢ ʧʦʟʠʪʠʚʥʳʝ, ʪʘʢ 

ʠ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʧʦʜʨʦʩʪʢʦʚ. 

ʂ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʩʪʦʨʦʥʘʤ ï ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʦ, ʯʪʦ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʧʦʜʨʦʩʪʢʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʷʪʴ ʩʚʦʡ ʢʨʫʛ ʦʙʱʝʥʠʷ ʠ ʥʘʭʦʜʠʪʴ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʚ. 

ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʩʪʦʨʦʥʘ ï ʦʥʠ ʤʦʛʫʪ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʟʘʚʠʩʪʠ, ʙʫʣʣʠʥʛʘ ʠ ʥʝʛʘʪʠʚʥʦʛʦ ʩʨʘʚʥʝʥʠʷ 

ʩ ʜʨʫʛʠʤʠ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʠʭ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʧʦʜʨʦʩʪʢʦʚ, ʥʘʤʠ ʩʨʝʜʠ ʫʯʘʱʠʭʩʷ ʥʘʰʝʡ ʰʢʦʣʳ 

ʚ ʚʦʟʨʘʩʪʝ 12-16 ʣʝʪ ï ɻ ʪʦ ʫʯʘʱʠʝʩʷ 5-9 ʢʣʘʩʩʦʚ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ, ʚ ʭʦʜʝ 

ʢʦʪʦʨʦʡ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʫʯʘʱʠʭʩʷ ʧʦ ʪʘʢʠʤ ʚʦʧʨʦʩʘʤ: ʂʘʢʠʤʠ ʩʦʮʠʘʣʴʥʳʤʠ 

ʩʝʪʷʤʠ ʧʦʣʴʟʫʶʪʩʷ? ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʫʯʘʱʠʝʩʷ ʧʨʦʚʦʜʷʪ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ? ʇʦʤʦʛʘʶʪ ʣʠ 

ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ? ɺʳ ʟʥʘʝʪʝ, ʦ ʧʨʘʚʠʣʘʭ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ? 

ʠ ʨʷʜ ʜʨʫʛʠʭ ʚʦʧʨʦʩʦʚ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʨʷʜ ʧʨʦʙʣʝʤ: 

1. ʆʙʨʘʟʦʚʘʥʠʝ ʠ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ: ɼʘʥʥʳʡ ʚʦʧʨʦʩ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʰʢʦʣʘ ʠ ʨʦʜʠʪʝʣʠ ʜʦʣʞʥʳ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʧʦʜʨʦʩʪʢʦʚ ʦ ʪʦʤ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ 

ʙʝʟʦʧʘʩʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʦ.  

2. ʈʘʟʨʘʙʦʪʢʘ ʧʦʣʠʪʠʢʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ: ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʜʦʣʞʥʳ ʨʘʟʨʘʙʦʪʘʪʴ ʩʪʨʦʛʫʶ 

ʧʦʣʠʪʠʢʫ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʦʥʘ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʝʪʩʷ.  

3. ʈʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʢʦʥʪʨʦʣʷ: ʈʦʜʠʪʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʚʝʜʦʤʣʝʥʳ ʦ ʪʦʤ, ʢʘʢ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ ʩʚʦʠʭ ʜʝʪʝʡ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʥʘʫʯʠʪʴ ʠʭ ʙʝʟʦʧʘʩʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ.  

4. ʇʦʜʜʝʨʞʢʘ: ʇʦʜʨʦʩʪʢʠ ʜʦʣʞʥʳ ʟʥʘʪʴ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʦʙʨʘʪʠʪʴʩʷ ʟʘ ʧʦʜʜʝʨʞʢʦʡ ʠ ʧʦʤʦʱʴʶ ʚ 

ʩʣʫʯʘʝ ʫʪʝʯʢʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʪʨʘʚʣʠ ʠ ʪ.ʜ.   
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5. ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ: ʈʦʜʠʪʝʣʠ ʠ ʫʯʠʪʝʣʷ ʜʦʣʞʥʳ ʦʙʫʯʘʪʴ ʧʦʜʨʦʩʪʢʦʚ ʦʩʦʟʥʘʚʘʪʴ, ʯʪʦ ʦʥʠ ʥʝʩʫʪ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʚʦʝ ʧʦʚʝʜʝʥʠʝ ʚ ʀʥʪʝʨʥʝʪʝ, ʘ ʪʘʢʞʝ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʚʦʟʥʠʢʥʫʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʥʘʜʣʝʞʘʱʝʛʦ ʧʦʚʝʜʝʥʠʷ.  

ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʧʫʪʝʡ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʥʘʭʦʞʜʝʥʠʷ ʧʦʜʨʦʩʪʢʦʚ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʢʦʥʪʝʢʩʪ, ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʝ ʨʘʟʣʠʯʠʷ, ʚʦʟʨʘʩʪ ʠ ʪ.ʜ. 

ɺ ʮʝʣʷʭ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʞʠʟʥʠ ʥʘʰʠʭ ʫʯʘʱʠʭʩʷ, ʩʪʝʥʘʭ 

ʥʘʰʝʡ ʰʢʦʣʳ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʤʝʨʦʧʨʠʷʪʠʡ: ʪʨʝʥʠʥʛ ʜʣʷ ʨʦʜʠʪʝʣʝʡ ʫʯʘʱʠʭʩʷ ʚ ʨʘʟʨʝʟʝ ʢʣʘʩʩʦʚ 

ʥʘ ʪʝʤʫ ï çɹʝʟʦʧʘʩʥʦʩʪʴ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʜʣʷ ʧʦʜʨʦʩʪʢʦʚè. ɺ ʭʦʜʝ ʢʦʪʦʨʦʡ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʨʦʜʠʪʝʣʝʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʦʡ ʧʦʜʚʝʜʝʥ ʠʪʦʛ, ʛʜʝ 10% ʨʦʜʠʪʝʣʝʡ ʩʯʠʪʘʶʪ 

ʩʚʦʠʭ ʜʝʪʝʡ ʟʘʚʠʩʠʤʳʤʠ ʦʪ ʠʥʪʝʨʥʝʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʥʦʩʠʪʝʣʴʥʦ 100% ʠʟ 10% ʠʤʝʶʪ 

ʚʳʩʦʢʫʶ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʨʥʝʪʘ. ɺʳʚʦʜ: ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʫʯʘʱʠʭʩʷ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳ. ʇʦ ʚʳʷʚʣʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʦʜʷʪʩʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʪʘʢʠʝ ʢʘʢ: 

¶ ʢʣʘʩʩʥʳʤʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ, ʫʯʠʪʝʣʷʤʠ ʠʥʬʦʨʤʘʪʠʢʠ, ʧʩʠʭʦʣʦʛʘʤʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʨʦʜʠʪʝʣʝʡ 
ʧʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʥʘʭʦʞʜʝʥʠʷ ʫʯʘʱʠʭʩʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʚ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ; 

¶ ʫʨʦʢʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʷʩʥʝʥʠʷ, ʥʘ ʪʝʤʫ "ʂʘʢ ʧʨʘʚʠʣʴʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʪʝʨʥʝʪʦʤ ʠ ʢʘʢ 
ʟʘʱʠʪʠʪʴʩʷ ʦʪ ʢʠʙʝʨʙʫʣʣʠʥʛʘ?", ʥʘ ʢʦʪʦʨʦʤ ʫʯʘʱʠʭʩʷ ʟʥʘʢʦʤʷʪʩʷ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ 

ʧʫʙʣʠʢʘʮʠʠ ʣʠʯʥʳʭ ʜʘʥʥʳʭ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʊʘʢʞʝ ʚ ʭʦʜʝ ʫʨʦʢʘ ʫʯʘʱʠʝʩʷ ʙʳʣʠ  

ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʥʳ ʦ ʪʦʤ, ʯʪʦ ʦʥʠ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʚʦʝ ʧʦʚʝʜʝʥʠʝ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ɺ ʮʝʣʦʤ, ʨʝʟʫʣʴʪʘʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʧʦʜʨʦʩʪʢʘʤʠ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢ ʦʥʠ 

ʠʩʧʦʣʴʟʫʶʪ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʠ ʥʘʩʢʦʣʴʢʦ ʦʥʠ ʤʦʛʫʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʝ ʧʦʚʝʜʝʥʠʝ ʚ ʠʥʪʝʨʥʝʪʝ. 

ʈʦʜʠʪʝʣʠ ʠ ʫʯʠʪʝʣʷ ʤʦʛʫʪ ʧʦʤʦʯʴ ʧʦʜʨʦʩʪʢʘʤ ʦʩʦʟʥʘʪʴ ʧʦʟʠʪʠʚʥʳʝ ʠ ʥʝʛʘʪʠʚʥʳʝ ʘʩʧʝʢʪʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʥʘʫʯʠʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. 
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ˉ 8 ʉɽʂʎʀʗ: ʕʂʆʅʆʄʀʂɸʃʓנ פʓʃʓʄɼɸʈ  

 

 

ʉɽʂʎʀʗ ˉ 8: ʕʂʆʅʆʄʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

 

ʉ.ʈ. ɺʠʟʠʨʦʚʘ 

ʂɻʋ çʅʦʚʦʧʦʢʨʦʚʩʢʘʷ ʩʨʝʜʥʷʷ ʰʢʦʣʘè ʦʪʜʝʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ɹʦʨʦʜʫʣʠʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʣʘʩʪʠ ɸʙʘʡ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʃ.ɺ. ɾʝʣʝʱʠʢʦʚʘ, ʫʯʠʪʝʣʴ ʛʝʦʛʨʘʬʠʠ ʠ ʭʠʤʠʠ 

 

ɻʃʆɹɸʃʔʅʓɽ ʎɽʇʆʏʂʀ ʉʆɿɼɸʅʀʗ ʉʊʆʀʄʆʉʊʀ ɸɺʊʆʄʆɹʀʃʔʅʆʁ ʆʊʈɸʉʃʀ 

ʂɸɿɸʍʉʊɸʅɸ: ʈɽʂʆʅʌʀɻʋʈɸʎʀʗ ʀʃʀ ʈɸʉʇɸɼ? 

 

ʅʝʣʴʟʷ ʨʘʩʩʫʞʜʘʪʴ ʦ ʙʶʜʞʝʪʝ, ʥʝ ʟʥʘʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʮʠʬʨʳ ʝʛʦ ʜʦʭʦʜʦʚ ʠ ʨʘʩʭʦʜʦʚ  

ʊʝʦʜʦʨ ɻʝʨʮʣʴ 

 

ʋʩʠʣʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʥʦʚʣʝʥʠʷ ʛʣʦʙʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʧʨʠʚʝʣʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʛʣʦʙʘʣʴʥʳʭ ʮʝʧʦʯʝʢ ʩʦʟʜʘʥʠʷ 

ʩʪʦʠʤʦʩʪʠ (ɻʎʉʉ). ʇʦʜ ɻʎʉʉ ʧʦʥʠʤʘʶʪ ʚʝʩʴ ʥʘʙʦʨ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʦʜʚʠʞʝʥʠʝ ʧʨʦʜʫʢʪʘ ʦʪ ʤʦʤʝʥʪʘ ʩʦʟʜʘʥʠʷ ʜʦ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʯʝʨʝʟ 

ʚʩʝ ʩʪʘʜʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʢʣʶʯʘʷ ʨʘʟʨʘʙʦʪʢʫ ʠ ʜʠʟʘʡʥ, ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʩʪʘʚʦʢ ʩʳʨʴʷ ʠ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʩʙʳʪʘ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʩʣʝʧʨʦʜʘʞʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺ ʩʣʫʯʘʝ ɻʎʉʉ ʚʩʝ ʩʪʘʜʠʠ ʨʘʟʜʝʣʝʥʳ ʤʝʞʜʫ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʬʠʨʤʘʤʠ, 

ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ. 

ʄʫʣʴʪʠʢʦʤʧʦʥʝʥʪʥʘʷ ʧʨʦʜʫʢʮʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʦʜʥʦʡ ʩʪʨʘʥʝ, ʝʝ ʜʝʪʘʣʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ 

ʜʨʫʛʦʡ, ʘ ʩʙʦʨʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʢʦʥʝʯʥʦʤ ʧʫʥʢʪʝ ʥʘʟʥʘʯʝʥʠʷ [1]. 

ʀʤʝʥʥʦ ɻʎʉʉ ʩʪʘʣʠ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʫʛʣʫʙʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʛʣʦʙʘʣʠʟʘʮʠʠ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʠ ʧʦʜʢʣʶʯʝʥʠʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʛʦʩʫʜʘʨʩʪʚ ʢ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ 

ʧʨʦʠʟʚʦʜʩʪʚʫ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʯʠʪʘʝʤ ʘʢʪʫʘʣʴʥʳʤ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʨʘʟʚʠʪʠʷ 

ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʝʛʦ ʫʯʘʩʪʥʠʢʦʚ, ʘ ʪʦʯʥʝʝ ʥʘʩ. ʂʘʟʘʭʩʪʘʥ ʢʘʢ ʵʢʦʥʦʤʠʢʘ, ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʘʷ 

ʥʘ ʵʢʩʧʦʨʪʝ ʧʨʦʜʫʢʮʠʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ ʚ 

ʩʝʛʤʝʥʪʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʚʠʯʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ɻʎʉʉ. ʀʥʚʝʩʪʠʮʠʠ, ʧʨʠʚʣʝʯʝʥʥʳʝ ʚ ʂʘʟʘʭʩʪʘʥ, 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠʩʴ ʚ ʩʳʨʴʝʚʳʭ ʩʝʢʪʦʨʘʭ, ʪʦʣʴʢʦ ʤʘʣʘʷ ʯʘʩʪʴ ʠʟ ʥʠʭ ʥʘʧʨʘʚʣʷʣʘʩʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʚ ʨʘʤʢʘʭ ɻʎʉʉ. ʋʩʧʝʰʥʳʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʦʪʨʘʩʣʴ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʷ. ʂʘʟʘʭʩʪʘʥ 

ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʩʘʤʳʭ ʥʠʞʥʠʭ ʟʚʝʥʴʷʭ ɻʎʉʉ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʠʥʷʪʠʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʣʠʪʠʢ ʚ ʮʝʣʷʭ ʨʘʟʚʠʪʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʦʚ 

ʵʢʦʥʦʤʠʢʠ ʚʚʝʨʭ ʧʦ ʮʝʧʦʯʢʘʤ ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ [2]. 

ʂʘʟʘʭʩʪʘʥ ʥʘʯʘʣ ʫʩʧʝʰʥʦ ʚʩʪʨʘʠʚʘʪʴʩʷ ʚ ʛʣʦʙʘʣʴʥʳʝ ʮʝʧʦʯʢʠ ʩʪʦʠʤʦʩʪʠ. ʂ ʧʨʠʤʝʨʫ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ Schneider Electric ʥʘ ʤʦʱʥʦʩʪʷʭ ʊʆʆ çʉʠʣʫʤʠʥ-

ɺʦʩʪʦʢè, ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ LG Electronics ʥʘ ʊʆʆ çɸʣʤʘʪʠʥʩʢʠʡ 

ʚʝʥʪʠʣʷʪʦʨʥʳʡ ʟʘʚʦʜè. ʂ ʨʘʟʚʠʪʠʶ ʦʪʨʘʩʣʠ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʢʨʫʧʥʳʝ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʝ 

ʢʦʨʧʦʨʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ Alstom, General Electric, ʉʄʉïJAC Motors, Hyundai ʠ ʜʨʫʛʠʝ. 

ʉʦʛʣʘʩʥʦ ʠʥʬʦʨʤʘʮʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʠʥʜʫʩʪʨʠʠ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʚ 

ʨʝʩʧʫʙʣʠʢʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚʦʩʝʤʴ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʟʘʚʦʜʦʚ. ʅʘ ʩʝʛʦʜʥʷ ʣʝʛʢʦʚʳʝ ʘʚʪʦ ʧʨʦʠʟʚʦʜʷʪ 

ʚ ʂʦʩʪʘʥʘʝ ʠ ɸʣʤʘʪʳ. ʂʦʩʪʘʥʘʡʩʢʠʡ ʟʘʚʦʜ ñʉʘʨʳʘʨʢʘ ɸʚʪʦʧʨʦʤò ʚʳʧʫʩʢʘʝʪ ʤʘʰʠʥʳ ʤʘʨʦʢ 

Chevrolet, Lada, Kia, Renault, JAC ʠ ʋɸɿ. ʊʘʤ ʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʙʦʨʢʘ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ MAN ʠ SAZ. ɺ ɸʣʤʘʪʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʘʚʪʦ ʙʨʝʥʜʘ Hyundai ï ʢʘʢ ʣʝʛʢʦʚʳʝ, ʪʘʢ ʠ 

ʢʦʤʤʝʨʯʝʩʢʠʝ ï ʥʘ ʟʘʚʦʜʘʭ Hyundai Trans Kazakhstan ʠ Hyundai Trans Auto. ɺ ʮʝʣʦʤ ʟʘ ʧʝʨʚʦʝ 
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ʧʦʣʫʛʦʜʠʝ ʩʨʝʜʠ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʘʚʪʦʤʘʨʦʢ ʚ ʂʘʟʘʭʩʪʘʥʝ ʣʠʜʠʨʫʝʪ Chevrolet, ʚʪʦʨʦʝ ʤʝʩʪʦ ʫ 

Hyundai, KIA ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ. ʊʘʢʞʝ ʚ ʪʦʧ-5 Chery ʠ Toyota. ʅʝʩʢʦʣʴʢʦ ʤʝʥʝʝ ʧʦʧʫʣʷʨʥʳ 

ʘʚʪʦʤʦʙʠʣʠ Haval, Changan, Jac (2321), Exeed ʠ Lexus [3]. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʯʝʪʩʷ ʩʢʘʟʘʪʴ, ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʩʸ ʯʘʱʝ ʦʨʛʘʥʠʟʦʚʳʚʘʝʪʩʷ ʢʘʢ 

ʩʚʷʟʢʘ ʪʨʘʥʟʘʢʮʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʛʣʦʙʘʣʴʥʳʭ ʮʝʧʦʯʢʘʭ ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʤʠʨʦʚʦʤʫ ʨʦʩʪʫ ʠ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʎʉʉ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤʠ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ, ʦʥʠ ʪʘʢʞʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʫʷʟʚʠʤʳ 

ʜʣʷ ʧʦʪʨʷʩʝʥʠʡ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠʣʠ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. ʇʘʥʜʝʤʠʷ COVID-19 

ʩʪʘʣʘ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʪʦʛʦ, ʢʘʢ ʛʣʦʙʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʥʘʨʫʰʝʥʠʷ ʵʪʠʭ ʮʝʧʦʯʝʢ. ɺ 

ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ɻʎʉʉ ʩʪʨʘʥʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʨʠʩʢʘʤʠ: ʚʝʨʦʷʪʥʦʩʪʴ ʩʥʠʞʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʟʘʨʫʙʝʞʥʳʭ ʵʢʦʥʦʤʠʢʘʭ; ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʧʘʨʪʥʝʨʘʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʦʟʥʠʢʘʶʱʘʷ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʤʦʞʥʦʩʪʴ çʚʟʨʘʱʠʚʘʥʠʷè 

ʢʦʥʢʫʨʝʥʪʦʚ; ʫʚʝʣʠʯʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʩ-ʤʘʞʦʨʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʚʢʣʶʯʘʷ ʧʦʣʠʪʠʯʝʩʢʠʝ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ  ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʪʦʚʘʨ.  
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çɹ. ʄʘʡʣʠʥ ʘʪʳʥʜʘסʳ ʦʨʪʘ ʤʝʢʪʝʧ-ʙʘץʰʘʩʳè ʂʄʄ 

 ʘʣʽʤʽסײʤ שʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ ï ɸ.ʇ. ʖʩʙʝʢʦʚʘ, ʤʘʪʝʤʘʪʠʢʘ ʧᴅʥʽʥʽנ

 

ɸʋʓʃ ʊɸʈʀʍʓʅɼɸנʓ ʉɸʅɼɸʈ 

 

ʄʘץʩʘʪʳ: ʪʘʨʠʭץʘ שװʽʣʝ ʦʪʳʨʳʧ, ʢʝʟʜʝʩʝʪʽʥ ʩʘʥʜʘʨ ʩʳʨʳʥ סײʫ. 

ʄʽʥʜʝʪʽ: ʪʫסʘʥ ʞʝʨ ʪʘʨʠʭʳʥ ʟʝʨʪʪʝʫ, ʵʢʦʥʦʤʠʢʘʩʳʥ ץʘʟʽʨʛʽ ʟʘʤʘʥʤʝʥ ʩʘʣʳʩʪʳʨʫ. 

 

ɸʫʳʣ ʪʘʨʠʭʳ 1929 ʞʳʣʳ çʉʪʘʣʠʥè ʢʦʣʭʦʟʳʥʘʥ ʙʘʩʪʘʫ ʘʣʘʜʳ.  

ʨ/ʩ ɸʫʳʣ ʘʪʘʫʳ 
 ʘʥסʨʳʣײפ

ʞʳʣ r

ɸʜʘʤ 

ʩʘʥʳ 
ʄʘʣ ʙʘʩʳ ɸʫʳʣ ʰʘʨʫʘʰʳʣʳץ ʪʝʭʥʠʢʘʩʳ 

1 
çʉʪʘʣʠʥè 

ʢʦʣʭʦʟʳ  
1929 450 

 ʦʡ ï 110פ

ʉʠʳʨ ï 18 

ɾʳʣץʳ ï 11 

ɸʪ ʩʦץʘʩʳ ï 2 

2 
çʉʪʘʣʠʥè 

ʢʦʣʭʦʟʳ 
1942 680 

 ʦʡ ï 2000פ

ɽʰʢʽ ï 300 

ʉʠʳʨ ï 210 

ɾʳʣץʳ ï120 

ʂװ-hʢᴇʣʽʢ ᴇʛʽʟ ʙʝʥ ʘʪ ï 30/40 ʙʘʩ 

3 
çɾʘʨʙײʣʘץè 

ʘʫʳʣʳ 
1959 1500 

 ʦʡ ï 25000פ

ʉʠʳʨ ï 600 

ɾʳʣץʳ ï 500 

ɸʚʪʦʤʘʰʠʥʘ ï 6 

ʊʨʘʢʪʦʨ ï 12 

ʂʦʤʙʘʡʥ ï 5 

4 
çɾʘʨʙײʣʘץè 

ʩʦʚʭʦʟʳ 
1984 5900 

 ʦʡ ï 71000פ

ʉʠʳʨ ï 1050 

ɾʳʣץʳ ï 1020 

ɸʚʪʦʤʘʰʠʥʘ ï 47 

ʊʨʘʢʪʦʨ ï 132  (ʂ700-11, ɼʊ-47, ʂɼʇ-74) 

ʂʦʤʙʘʡʥ ï 25 

5 
çɾʘʨʙײʣʘץè 

ʩʦʚʭʦʟʳ 
1993 5700 

 ʦʡ ï 56000פ

ʉʠʳʨ ï 740 

ɾʳʣץʳ ï 739 

ɸʚʪʦʤʘʰʠʥʘ ï 32 

ʊʨʘʢʪʦʨ ï 110 

ʂʦʤʙʘʡʥ ï 20 
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49 

 

ɽשʙʝʢ פʳʟʳʣ ʊʫ ʦʨʜʝʥʜʽ ʘʩʳʣ ʪץײʳʤʜʳ çɾʘʨʙײʣʘץè ץʦʡ ʩʦʚʭʦʟʳʥʳ1984 ש ʞʳʣסʳ 

ʢᴇʨʩʝʪʢʽʰʽ. 

ɹʘʨʣʳץ ʰʘʨʫʘʰʳʣʳץ ʞʝʨʽ ï 118 878 ʛʘ. 

ɹʘʨʣʳץ ʪʨʘʢʪʦʨʣʘʨ ï 132. ʆʥʳש ʽʰʽʥʜʝ: ʂ-700 ï 11, ʰʳʥʞʳʨ ʪʘʙʘʥʜʳ ï 15, ʞװʢ 

ʘʚʪʦʤʘʰʠʥʘʩʳ ï 47, ʘʩʪʳץ ʢʦʤʙʘʡʥʳ ï 25 (27), ʩʠʣʦʩ ʞʠʥʘʡʪʳʥ ʢʦʤʙʘʡʥ ï 11, h ᴇʧ ʰʘʙʫ ʰʘʣסʳʩʳ 

(ʂɼʇ) ï 74, ʪʨʘʢʪʦʨ ʪʽʨʢʝʤʝʩʽ ï 59 

ʆʨʪʘʰʘ ʝשʙʝʢ ʘץʳ: ʞʘʣʧʳ ï 213 ʩʦʤ (153 400 ʪʝשʛʝ). 

ʄʘʪʝʨʠʘʣʜʳץ ʩʳʡʘץʳ ץʦʨʳ ï 138 000 ʩʦʤ (99 320 000 ʪʝשʛʝ). 

ᴆʥʜʽʨʽʩ: ʘʩʪʳץ ï 65 760 ʪʦʥʥʘ, ʝʪ ï 16 558 ʪʦʥʥʘ, ʞװʥ ï 2 540 ʪʦʥʥʘ. 

ʄʝʤʣʝʢʝʪʢʝ ᴇʪʢʽʟʽʣʛʝʥʽ: ʘʩʪʳץ ï 28 000 ʪʦʥʥʘ, ʝʪ ï 13 800 ʪʦʥʥʘ, ʞװʥ ï 2 540 ʪʦʥʥʘ, 

ʉʘʪʳʣסʘʥ ᴇʥʽʤʥʽש ʩʦʤʘʩʳ ï 4 472 100 ʩʦʤ (3 218 550 000 ʪʝשʛʝ), ʪʘʙʳʩ ʩʦʤʘʩʳ ï 204 000 ʩʦʤ (146 

820 000 ʪʝשʛʝ), ʝשʙʝʢ ʘץʳ ï 2 379 000 ʩʦʤ (1 712 160 000 ʪʝשʛʝ), ʥʝʛʽʟʛʽ ײץʨʘʣ ï 14 216 000 ʩʦʤ 

(10 231 200 000 ʪʝשʛʝ), 100 ʩʘʫʣʳץʪʘʥ ʘʣʳʥסʘʥ ץʦʟʳ ï 89, ʙʘʨʣʳץ ʘʣʳʥסʘʥ ץʦʟʳ ï 38 270, ʽʨʽ 

 ʥ ï 3,6װʘʥ ʞסʳʣץʳʨץ ʳ ï 32 ʢʛ, ʦʨʪʘʰʘסʦʨʪʘʰʘ ʩʘʣʤʘ שʦʡʜʳץ ,ʳ ï 330 ʢʛסʦʨʪʘʰʘ ʩʘʣʤʘ שʘʨʘʥʳץ

ʢʛ, 100 ʩʠʳʨʜʘʥ ʘʣʳʥסʘʥ ʙײʟʘʫ ï 75, ʨʝʥʪʘʙʝʣʴ ʧʘʡʳʟʳ ï 5,3%. 

1984 ʞʳʣסʳ ɸפʐ ʜʦʣʣʘʨʳʥʳש ʂʉʈʆ ʩʦʤʳʤʝʥ ʙʘסʘʤʳ: 1 ɸפʐ ʜʦʣʣʘʨʳ ï 0,66 ʩʦʤ. 

1967 ʞʳʣʳ ʩʦʚʭʦʟʜʘסʳ ץʦʡ ʩʘʥʳ ï 81400 ʙʘʩץʘ, ʽʨʽ ץʘʨʘʥʳש ʩʘʥʳ ï 3800 ʙʘʩץʘ, ʞʳʣץʳ ʩʘʥʳ ï 1180 

ʙʘʩץʘ ʞʝʪʽʧ, ʩʦʚʭʦʟ ץʳʨʫʘʨ ʧʘʡʜʘ ʪʘʙʘ ʙʘʩʪʘʜʳ. פʳʨʫʘʨ ʪʘʙʳʩʪʳש ʥʝʛʽʟʽ ï ץʦʡ ᴇʩʽʨʫʜʝʥ ʪװʩʢʝʥ. 

1964-1966 ʞʳʣʜʘʨʳ ʰʘʨʫʘʰʳʣʳץ ʪᴇʨʪ ʤʠʣʣʠʦʥ ʩʦʤ ʧʘʡʜʘ ʘʣסʘʥ. ʆʣ ʜʝʛʝʥʽʤʽʟ ץʘʟʽʨʛʽ ʙʘסʘʤʤʝʥ 

ʝʩʝʧʪʝʛʝʥʜʝ ï 2 ʤʠʣʣʠʘʨʜ 800 ʤʠʣʣʠʦʥ ʪʝשʛʝ.  

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ɾʘʨʙײʣʘץ ʘʫʳʣʳ ʤʝʥ ʘʫʳʣסʘ ץʘʨʘʩʪʳ ʤʝʢʝʥʜʝʨʜʝʥ çʍʘʣʳץ ʞʘʫʳè 

ʘʪʘʥʳʧ, ʨʝʧʨʝʩʩʠʷסʘ ײʰʳʨʘסʘʥʜʘʨ ʩʘʥʳ:  

- ɾʘʨʙײʣʘץ ʘʫʳʣʳʥʘʥ ï 55 ʘʜʘʤ,  

 ,ʘʰ ʘʫʳʣʳʥʘʥ ï 23 ʘʜʘʤסʘʨʘפ -

  ,ʘʫʳʣʳʥʘʥ ï 10 ʘʜʘʤ ץʣʘײʟʳʥʙױ -

- ɹʘʨʣʳץ ʘʫʳʣʳʥʘʥ ï 22 ʘʜʘʤ,  

- ɽʤʽʣ ʘʫʳʣʳʥʘʥ ï 9 ʘʜʘʤ,  

- ʐʘסʘʥʪʦסʘʡ ʘʫʳʣʳʥʘʥ ï 7 ʘʜʘʤ, 

 ,ʘʫʳʣʳʥʘʥ ï 2 ʘʜʘʤ ץʣʘײʘʨʘʙפ -

- ʋᴅʣʽ ʘʫʳʣʳʥʘʥ ï 2 ʘʜʘʤ, 

- ᴄʫʣʠʝ ʙײʣʘץ ʘʫʳʣʳʥʘʥ ï 1 ʘʜʘʤ, 

 ,ʳʨʙʘʡ ʘʫʳʣʳʥʘʥ ï 1 ʘʜʘʤשʦפ -

- ʐʘסʘʥ ʘʫʳʣʳʥʘʥ ï 1 ʘʜʘʤ, 

 ,ʘʰ ʘʫʳʣʳʥʘʥ ï 1 ʘʜʘʤסʟʳʥʘױ -

- ʈʘʧʘʡ ʘʡʤʘסʳʥʘʥ ï 1 ʘʜʘʤ.  

ʊʘʨʠʭץʘ שװʽʣʩʝʢ, ʢᴇשʽʣʛʝ ץʦʥʳʤʜʳ ʩʘʥʜʘʨ ʜʘ, ʽʰʪʽ ץʳʥʞʳʣʪʘʪʳʥ ʩʘʥʜʘʨ ʜʘ ʢʝʟʜʝʩʝʜʽ ʝʢʝʥ.  

 
ᴄʜʝʙʠʝʪʪʝʨ 

1. ɸʫʳʣ ʪʘʨʠʭʰʳʩʳ ɸ.ʉ. ʖʩʙʝʢʦʚʪʳש ʞʘʟʙʘ ץʦʨʳ, çʆʪʢʨʳʪʳʡ ʩʧʠʩʦʢè ʩʘʡʪʳ.  
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ɹ.ɽ. ʅײʨסʘʙʳʣ, ɸ.ɹ. ʅײʨʙʘʝʚʘ 

ʂʄʄ çɸʭʤʝʪ ɹʘʡʪײʨʩʳʥײʣʳ ʘʪʳʥʜʘסʳ ˉ 47 ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧè 

ʉʝʤʝʡ ץʘʣʘʩʳ ʙʽʣʽʤ ʙᴇʣʽʤʽʥʽש ɸʙʘʡ ʦʙʣʳʩʳ ʙʽʣʽʤ ʙʘʩץʘʨʤʘʩʳ 

 ʘʣʽʤʜʝʨʽסײʳʣʳʤʠ ʞʝʪʝʢʰʽʣʝʨ ï ʃ.ɹ. ʋʡʩʝʥʦʚʘ, ʉ.ʂ. ɼʞʘʤʧʝʠʩʦʚʘ, ʤʘʪʝʤʘʪʠʢʘ ʧᴅʥʽ ʤנ
 

ɸʋʓʃ ʐɸʈʋɸʐʓʃʓנʓʅ ɼɸʄʓʊʋɼɸנʓ ʄɸʊɽʄɸʊʀʂɸʅʓר ʈᴆʃɯ 
 

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ï ᴇʥʜʽʨʽʩʪʽש ʝש ʤaשʳʟʜʳ ʪװʨʣʝʨʽʥʽש ʙʽʨʽ. ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ 

ʭaʣʳץʪʳ ʘʟʳץʧʝʥ ʞᴅʥʝ ᴇʥʝʨʢᴅʩiʧʪʽ ʰʠʢʽʟaʪʪʳש ʢʝʡʙʽʨ ʪװʨʣʝʨiʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɸʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ ʝʢʽ װʣʢʝʥ ʩʘʣʘʜʘʥ,ʷסʥʠ,ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳʥʘʥ ʞᴅʥʝ ʤʘʣ ʰʘʨʫaʰʳʣʳסʳʥʘʥ 

ʪײʨʘʜʳ. ɸʫʳʣ ʰaʨʫʘʰʳʣʳסʳ ï ʥʝײסʨʣʳʤ ʢᴇʧ ʪʘʨʘסʘʥ ʩʘʣʘ. ʅʝʛʽʟʽʥʜʝ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש 

ʪװʨʣi ʩʘʣʘʣʘʨʳʤʝʥ ʘʡʥʘʣʳʩʧʘʡʪʳʥ ʙʽʨʜʝ-ʙiʨ ʝʣ ʞʦץ. ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ץʘʟʽʨʛʽ ʪʘשʜʘ ᴅʣʝʤ 

ʙʦʡʳʥʰʘ ʢʝש ʪʘʨʘʣסʘʥ ʩʘʣʘ. נʘʣʳʤʜʘʨ ʰʘʤaʤʝʥ ʦʥʳʥ 50-ʛʝ ʞʫʳץ ʪװʨiʥ ʙᴇʣʽʧ ʢᴇʨʩʝʪʝʜʽ. פʘʟʽʨʛi 

ʤᴅʣʽʤʝʪ ʙʦʡʳʥʰʘ ʜװʥʠʝʞװʟiʥʜʝ ʙײʣ ʩʘʣʘʜʘ ʰʘʤʘʤʝʥ 1,7 ʤʣʨʜ-ʪʘʥ ʘʩʪʘʤ ʘʜʘʤ ʘʡʥʘʣʳʩʘʜʳ. 

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘסʳ ʤʘʪʝʤʘʪʠʢʘʥʳש ʙʘʩʪʳ ʨᴇʣʽ ʞᴅʥʝ ʤʘשʳʟʜʳʣʳסʳ-ʩʫʙʩʠʜʠʷ. 

ʄʘʪʝʤʘʪʠʢa ʤʝʥ ʩʫʙʩʠʜʠʷ ץʘʣʘʡ ʙʘʡʣʘʥʳʩʪʳ ʜʝʛʝʥ ʩײʨʘץ ʪʫʳʥʜʘʫʳ ʤװʤʢʽʥ. ʄʘʪʝʤʘʪʠʢʘ 

ʘʙʩʪʨʘʢʪʽʣʝʥʜiʨʫ ʞᴅʥʝ ʣʦʛʠʢʘʣʳץ ץʦʨʳʪʫ: ʝʩʝʧʪʝʫ, ʩʘʥʘʫ,ᴇʣʰʝʫ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ ʥᴅʨʩʝʣʝʨʜʽ 

ʞװʡʝʣʽ ʪװʨʜʝ ʦʨʥʳץʪʳʨʫ, ʙʝʡʥʝʣʝʫ ʤʝʥ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʦץʳʪʫ ʘʨץʳʣʳ ʢᴇʨʽʥʽʩ ʪʘʙʘʜʳ. ɸʣ 

ʩʫʙʩʠʜʠʷ ʢʝʟʽʥʜʝ ᴅʨʙʽʨ ʙᴇʣʽʥʛʝʥ ץʘʨʞʳʥʳ ʝʩʝʧʪʝʫ,ᴇʣʰʝʫ ʷסʥʠ,ʘʙʩʪʨʘʢʪiʣʝʥʜʽʨʫ ʞᴅʥʝ ʜʝ 

ʣʦʛʠʢʘʣʳץ ʪװʨʜʝ ץʦʨʳʪʫ ʢʝʨʝʢ. 

ʉʫʙʩʠʜʠʷ ï ʩʘʣʳץץʘ ץʘʨʘʤʘ-ץʘʨʩʳ סײʳʤ. ʉʫʙʩʠʜʠʷ ʩʘʪʳʧ ʘʣʫʰʳ ʤʝʥ ʩʘʪʫʰʳ ʪʘʙʳʩʪʘʨʳʥʘ 

 ʰʽʥ ᴇʥʜʽʨʽʩװ ʙʝʨʫ ץʰʳʣʳץʘ ʘʨʪʳץʦʩʳʤʰʘ ʪᴇʣʝʤ ʞʘʩʘʫ ʥʝʤʝʩʝ ʩʫʙʩʠʜʠʷ ʘʣʫʰʳ ʪʘʨʘʧץ

ʰʳסʳʥʜaʨʳʥ ʪᴇʤʝʥʜʝʪʫ. 

ʄʘʣ ʰʘʨʫʘʰʳʣʳסʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʤʘשʳʟʜ r ʩʘʣʘʩʳ, ʦʣ ʭʘʣʳץʪʳ ᴅʨʪװʨʣʽ 

ʪʘסʘʤʜʘʨʤʝʥ, ʞʝשʽʣ ᴇʥʝʨʢᴅʩʽʧʪʽ ײץʥʜʳ ʰʠʢʽʟʘʪ ᴇʥʽʤʜʝʨʽ ʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɽʪ,ʩװʪ ʞᴅʥʝ 

ʦʣʘʨʜʘʥ ᴇשʜʝʣʛʝʥ ᴇʥʽʤʜʝʨ ʢʘʣʦʨʠʷʣʳסʳ ʞʘסʳʥʘʥ ʞʦסʘʨʳ ʙʠʦʣʦʛʠʷʣʳץ ʘʩʘ ײץʥʜʳ ʘʟʳץ ʙʦʣʳʧ 

ʝʨʝʢʰʝʣʝʥʝʜʽ. ɾװʥ, ʪװʙʽʪ, ʪʝʨʽ, ʝʣʪʽʨʽʣʝʨ, ʢʠʽʤ, ʘʷץ ʢʠʽʤ ᴇʥʝʨʢᴅʩʽʧ ʪʘʫʘʨʣʘʨʳʥ ʜaʡʳʥʜʘʫסʘ 

ʘʞʝʪʪʽ hץ ʠʢʽʟʘʪ ʢᴇʟi ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄʘʣʜʳש ʤװʡʽʟʽ ʤʝʥ ʪײʷץʪʘʨʳʥ, ʩװʡʝʢʪʝʨʽʥ ᴇשʜʝʫ ʘʨץʳʣʳ 

ʦʣʘʨʜʘʥ ᴅʨʪװʨʣʽ ʙײʡʳʤʜʘʨ, ʟʘʪʪʘʨ ʞʘʩʘʡʜʳ. ʂʝʡʙʽʨ ᴇʥʽʤʜʝʨʽʥʝʥ (ʽʰʢʽ ʤװʰʝʣʝʨʽ ʤʝʥ 

 .ʣʧʘʣʘʨʳʥʘʥ) ʜᴅʨʽ-ʜᴅʨʤʝʢʪʝʨ ʞʘʩʘʣʘʜʳײ

ɹʽʟ ʞʝʪʝʢʰʽʣʝʨʽʤʽʟʙʝʥ ʙʽʨʛʝ ץʘʣʘ ʰʝʪiʥʜʝ ʦʨʥʘʣʘʩץʘʥ ɹʦʨʦʜʫʣʠʭʘ ʘʫʳʣʳʥʘ ʙʘʨʳʧ,ʤʘʣ 

ʰʘʨʫʘʰʳʣʳסʳʤʝʥ ʪʘʥʳʩʳʧ ץʘʡʪʪʳפ .ץʦʞʘʣʳץ ʠʝʩi ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ,ʩʦʥʳש ʽʰʽʥʜʝ ץʦʡ ʤʝʥ 

ʽʨi ץʘʨʘ ᴇʩʽʨʫʜʝ ᴇʟ ץʠʳʥʜʳץʪʘʨʳ ʙʦʣʘʪʳʥʳʥ ʘʡʪʳʧ ᴇʪʪʽ.ʉʦʥʳʤʝʥ ץʘʪʘʨ ʙʽʟʛʝ ᴇʟ ʙʠʟʥʝʩʽʥ ץʘʣʘʡ 

ʙʘʩʪʘסʘʥʳʥ ʞᴅʥʝ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥ ʜaʤʳʪʫʜʘסʳ ץʠʳʥʰʳʣʳץʪʘʨʳʥ ʘʪʘʧ ʘʡʪʪʳ ʞᴅʥʝ ʜʝ 

ʩʫʙʩʠʜʠʷ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨ ʙʝʨʜʽ. 
 

ᴄʜʝʙʠʝʪʪʝʨ 

1. ʄʝʢʪʝʧ, 2010. ï 304 ʙ 

 ʕʢʦʥʦʤʠʢʘ שʳʣʳʤ ʤʠʥʠʩʪʨʣʽʛʽʥʽס ʈ ɹʽʣʽʤ ʞᴅʥʝפ :ʘʨʞʳ-ʵʢʦʥʦʤʠʢʘ ʩᴇʟʜʽʛʽ. ï ɸʣʤʘʪʳפ .2

ʠʥʩʪʠʪʫʪʳ, çɿʠʷʪʢʝʨè ɾʐʉ, 2007. 

3. ɻʝʦʛʨʘʬʠʷ: ɼװʥʠʝʞװʟʽʥʝ ʞʘʣʧʳ ʰʦʣʫ. ʊʄɼ ʝʣʜʝʨʽ. ɾʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʽש 

ʞʘʨaʪʳʣʳʩʪʘʥʫ-ʤʘʪʝʤʘʪʠʢʘ ʙʘסʳʪʳʥʜʘסʳ 10- ʩʳʥʳʙʳʥʘ ʘʨʥʘʣסʘʥ ʦץʫʣʳץ / ᴆ. ɹʝʡʩʝʥʦʚʘ, ʂ. 

ʂaʡʤʫʣʜʠʥʦʚʘ, ʉ. ᴄʙʽʣʤᴅʞʽʥʦʚʘ, ʪ.ʙ. ï Aʣʤʘʪʳ פʘʟʘץ ʵʥʮʠʢʣʦʧʝʜʠʷʩʳ. 

 ʩʽʥʜʽʨʤʝ ʩᴇʟʜʽʛʽ: ɻʝʦʛʨʘʬʠʷ ʞᴅʥʝ ʛʝʦʜʝʟʠʷ. ïװʳʣʳʤʠ ʪס ץʩʘʣʘʣʳ שʪʽʣʽ ʪʝʨʤʠʥʜʝʨʽʥʽ ץaʟʘפ .4

Aʣʤʘʪʳ: çʄʝʢʪʝʧè ʙʘʩʧʘʩʳ, 2007 ʞʳʣ. ï 264 ʙ. 

 ʘʫסʦʨץ ʘʪסʩʽʥʜʽʨʤʝ ʩᴇʟʜʽʛʽ: ʕʢʦʣʦʛʠʷ ʞᴅʥʝ ʪʘʙʠװʳʣʳʤʠ ʪס ץʩʘʣʘʣʳ שʪʽʣʽ ʪʝʨʤʠʥʜʝʨʽʥʽ ץʘʟʘפ .5

/ ɾʘʣʧʳ ʨʝʜʘʢʮʠʷʩʳʥ ʙʘʩץʘʨסʘʥ ï ʪװʩʽʥʜʽʨʤʝ ʩᴇʟʜʽʢʪʝʨ ʪʦʧʪʘʤʘʩʳʥ ʰʳסʘʨʫ ʞᴇʥʽʥʜʝʛʽ 

 ,ʜʦʢʪʦʨʳ שʳʣʳʤʜʘʨʳʥʳס ʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ, ʧʝʜʘʛʦʛʠʢʘס שʜʘʨʣʘʤʘʩʳʥʳסʳʣʳʤʠ ï ʙʘʩʧʘ ʙʘס

ʧʨʦʬʝʩʩʦʨ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʄʝʤʣʝʢʝʪʪʽʢ ʩʳʡʣʳסʳʥʳש ʣʘʫʨʝʘʪʳ ɸ.ײפ.פʩʘʡʳʥʦʚ. ï 

ɸʣʤʘʪʳ: çʄʝʢʪʝʧè ʙʘʩʧʘʩʳè ɾɸ2002 ,פ ʞʳʣ. ï 456 ʙʝʪ. 



51 

ˉ 9 ʉɽʂʎʀʗ: ʀʅɾɽʅɽʈʃɯʂ נʓʃʓʄɼɸʈ  

 

 

ʉɽʂʎʀʗ ˉ 9: ʀʅɾɽʅɽʈʅʓɽ ʅɸʋʂʀ 

 

 

ʄʘʥʘʨʙʝʢ ɯשʢᴅʨ, ɸʩʘʥʦʚʘ ɸʡʜʘʥʘ   

ɸʙʘʡ ʦʙʣʳʩʳ, ʉʝʤʝʡ ץʘʣʘʩʳ çˉ32 ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧè ʂʄʄ  

 ʘʣʽʤʜʝʨʽסײʘʝʚʘ, ʬʠʟʠʢʘ ʧᴅʥ ʤסʳʣʳʤʠ ʞʝʪʝʢʰʽʣʝʨʽ ï ɻ.ʂ. ɸʟʠʤʙʘʝʚʘ, ʃ.ɿ.ʉʳנ

 

ʕʃɽʂʊʈ ʕʅɽʈɻʀʗʉʓʅ ʉʓʄʉʓɿ ɾɯɹɽʈʋ 

 

ʉʳʤʩʳʟ ʵʣʝʢʪʨ ץʫʘʪʳ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʩʳʤʜʘʨʩʳʟ ʙʝʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʜʘʤʜʘʨ 

ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʩʳʤʩʳʟ ʞʽʙʝʨʫʜʽ, ʤʳʩʘʣʳ, ʨʘʜʠʦ, ײʷʣʳ ʪʝʣʝʬʦʥʜʘʨ ʥʝʤʝʩʝ Wi-Fi ʠʥʪʝʨʥʝʪʽ 

ʩʠʷץʪʳ ʘץʧʘʨʘʪʪʳ ʩʳʤʩʳʟ ʞʽʙʝʨʫʛʝ ץײʩʘʩ ʝʪʽʧ ʞʠʽ ʩʘʣʳʩʪʳʨʘʜʳ. ʅʝʛʽʟʛʽ ʘʡʳʨʤʘʰʳʣʳסʳ ï ʨʘʜʠʦ 

ʥʝʤʝʩʝ ʤʠʢʨʦʪʦʣץʳʥʜʳ ʧʽʰʽʥʜʝʨ ʘʨץʳʣʳ ʪʨʘʥʩʣʷʮʠʷʣʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʩʽʟ ʘʣʜʳʤʝʥ ʙʝʨʽʣʛʝʥ 

ʙʘʨʣʳץ ʵʥʝʨʛʠʷʥʳ ʝʤʝʩ, ʪʝʢ ʘץʧʘʨʘʪʪʳ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ. ʕʥʝʨʛʠʷ ʪʘʩʳʤʘʣʜʘʫʤʝʥ 

ʞײʤʳʩ ʽʩʪʝʛʝʥ ʢʝʟʜʝ ʩʽʟ ʤװʤʢʽʥʜʽʛʽʥʰʝ, ʞʘץʳʥ ʥʝʤʝʩʝ 100%-סʘ ʙʘʨʳʥʰʘ ʪʠʽʤʜʽ ʙʦʣסʳשʳʟ ʢʝʣʝʜʽ. 

ʉʳʤʩʳʟ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳ ï ʪʝʭʥʦʣʦʛʠʷʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʞʘשʘ ʩʘʣʘʩʳ, ʙʽʨʘץ ʞʳʣʜʘʤ 

ʜʘʤʳʧ ʢʝʣʝ ʞʘʪץʘʥ. ʉʽʟ ʙײʣ ʪʝʭʥʦʣʦʛʠʷʥʳ ᴇʟʽשʽʟ ʙʽʣʤʝʡ-ʘץ ʧʘʡʜʘʣʘʥʘ ʘʣʘʩʳʟ, ʤʳʩʘʣʳ, ײʷʣʳ 

ʪʝʣʝʬʦʥʜʳ ʟʘʨʷʜʪʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʪʳʥ ʙʝʩʽʢʢʝ ʥʝʤʝʩʝ ʞʘשʘ ʟʘʨʷʜʪʘסʳʰ ʪᴇʩʝʤʝʣʝʨʛʝ 

ʘʨʥʘʣסʘʥ ʩʳʤʩʳʟ ʵʣʝʢʪʨ ʪʽʩ ʱʝʪʢʘʩʳ. ɼʝʛʝʥʤʝʥ, ʦʩʳ ʝʢʽ ʤʳʩʘʣʜʘ ʪʝʭʥʠʢʘʣʳץ ʩʳʤʩʳʟ ʙʘʡʣʘʥʳʩ 

 ʷʣʳ ʪʝʣʝʬʦʥ ʟʘʨʷʜʪʘʡʪʳʥײ ʘʥ ʙʝʪʢʝ, ʘʣסʘ ʘʨʥʘʣסʳ ʢᴇʧ ʙʦʣʤʘʡʜʳ, ʪʽʩ ʱʝʪʢʘʩʳ ʟʘʨʷʜʪʘʫסʪʳץʘʰʳץ

ʪʘץʪʘסʘ ʞʘʪʘʜʳ. פʘʰʳץʪʘʥ ʵʥʝʨʛʠʷʥʳ ʪʠʽʤʜʽ ʞᴅʥʝ ץʘʫʽʧʩʽʟ ʪװʨʜʝ ʙʝʨʫ ᴅʜʽʩʪʝʨʽʥ ᴅʟʽʨʣʝʫ ץʠʳʥʜʳץ 

ʪʫסʳʟʜʳ. ɹװʛʽʥ ʤʝʥ ʩʽʟʜʝʨʛʝ ʞʦʙʘ ʙʘʨʳʩʳʥʜʘ ʩʳʤʩʳʟ ʵʥʝʨʛʠʷ ʞʘʡʣʳ ʜʝʨʝʢʪʝʨ ײʩʳʥʘʪʳʥ ʙʦʣʘʤʳʟ. 

 ʫ ʤʝʥ ʜᴅʨʽʧʪʝʫ ʞᴅʥʝץʩʘʪʳ ï ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʩʳʤʩʳʟ ʞʽʙʝʨʫʜʽ ʦץʤʘ שʳʣʳʤʠ ʞʦʙʘʥʳנ

ʥʘʩʠʭʘʪʪʘʫ. נʳʣʳʤʠ ʞʦʙʘʥʳש ᴇʟʝʢʪʽʣʽʛʽ: ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʩʳʤʩʳʟ ʞʽʙʝʨʫʜʽ ʪʘʥʳʤʜʳץ 

ʪײʨסʳʜʘʥ ʟʝʨʪʪʝʣʫʽ. נʳʣʳʤʠ ʞʦʙʘʥʳש ʤʽʥʜʝʪʪʝʨʽ:ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʩʳʤʩʳʟ ʞʽʙʝʨʫʜʽש 

 ʩʳʨʣʘʨʳʥ ʪʘʥʳʧ-ʙʽʣʫ. ʕʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʩʳʤʩʳʟ ʞʽʙʝʨʫ ʞʘʡʳʥʜʘ ʟʝʨʪʪʝʫʣʝʨ שʘʩʠʝʪʪʝʨʽʥʥʽץ

ʞװʨʛʽʟʛʝʥ ᴅʣʝʤ סʘʣʳʤʜʘʨʳʥʳס שʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʽʤʝʥ ʪʘʥʳʩʫ. ʕʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʩʳʤʩʳʟ 

ʞʽʙʝʨʫʜʽ ʪᴅʞʽʨʠʙʝʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʧʘʡʜʘ ʙʦʣסʘʥ ᴇʟʛʝʨʽʩʪʝʨ ʩʳʨʳʥ סײʳʥʫ. ʆץʫʰʳʣʘʨʜʳש 

ʙʦʡʳʥʜʘ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʩʳʤʩʳʟ ʞʽʙʝʨʫ  ʞʘʡʣʳ ʝשʙʝʢʪʝʨʽʥ ײץʨʤʝʪʪʝʫ ʜʘסʜʳʣʘʨʳʥ 

  :ʞʳʨʳʤʜʘʡ ʢʝʣʝײʘʣʳʧʪʘʩʪʳʨʫ. ʊץ

1. ʢᴅʜʽʤʛʽ ʵʣʝʢʪʨʦʥʜʳ ײץʨʳʣסʳʣʘʨʜʳ ʟʘʨʷʜʪʘʫסʘ ʳסשʘʡʣʳ; 

2. ʛʝʨʤʝʪʠʢʘʣʳץ ʤᴇʨʤʝʥ ץʘʣʫʳ ʪʠʽʩ ץʦʩʳʤʰʘʣʘʨסʘ ץʘʫʽʧʩʽʟ ʘʫʜʘʨʫ; 

3. ʵʣʝʢʪʨʦʥʠʢʘʥʳ ʪʦʣʳסʳʤʝʥ ʞʘʩʳʨʫסʘ ʙʦʣʘʜʳ, ʙײʣ ʦʪʪʝʛʽ ʤʝʥ ʩʫ ʩʠʷץʪʳ ʵʣʝʤʝʥʪʪʝʨʜʝʥ 

ʢʦʨʨʦʟʠʷ ץʘʫʧʽʥ ʘʟʘʡʪʘʜʳ; 

4. ʘʡʥʘʣʳʤʜʳ, ʞʦסʘʨʳ ʤʦʙʠʣʴʜʽ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʞʘʙʜʳץʪʳ ʩʝʥʽʤʜʽ ʞᴅʥʝ ʜᴅʡʝʢʪʽ ʵʣʝʢʪʨʤʝʥ 
ʞʘʙʜʳץʪʘʫ 

5. ʣrסʘʣ, ʣʘʡ ʞᴅʥʝ ʞʳʣʞʳʤʘʣʳ ʦʨʪʘʜʘ ʤʘשʳʟʜʳ ʞװʡʝʣʝʨʛʝ ʩʝʥʽʤʜʽ ץʫʘʪ ʙʝʨʫʜʽ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ. 

 ʳʰʪʘʨʳʥʘץʦʩץ ʫʘʪץ ʨʣʽ ʢʘʙʝʣʴʜʽʢװʙʘʡʣʘʥʳʩʪʳ ʞʦʶ ʜᴅʩʪ ץʘʨʘʤʘʩʪʘʥ, ʬʠʟʠʢʘʣʳץ ʘסʦʣʜʘʥʫץ .6

 .ʪʘʨ ʙʝʨʝʜʽץʰʳʣʳץʘʪʘʨ ʘʨʪʳץʘʥʜʘ ʙʽʨסʘʨʘץ

 

ᴄɼɽɹʀɽʊʊɽʈ 

1. ɺʦʣʦʜʠʥ ɺ.ɺ., ʍʘʟʘʥʦʚʩʢʠʡ ʇ.ʄ. ʕʥʝʨʛʠʷ, ʚʝʢ ʜʚʘʜʮʘʪʴ ʧʝʨʚʳʡ. ï ʄʦʩʢʚʘ: ʀʟʜʘʪʝʣʴʩʪʚʦ 

çɼʝʪʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘè, 1989. ï ʉ. 59-69. 

2. ɹʠʙʦʣʦʚ ʐ.פ. ʆץʫʰʳ ʘʥʳץʪʘʤʘʩʳ: ʌʠʟʠʢʘ. ï ɸʣʤʘʪʳ. 
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ɸ.ʄ. ɸʣʜʘʙʝʨʛʝʥʦʚ 

ʉʝʤʝʡ ץʘʣʘʩʳʥʳש çˉ23 ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʙʽè ʂʄʄ 

 ʘʣʽʤʜʝʨʽסײʳʣʳʤʠ ʞʝʪʝʢʰʽʣʝʨʽ ï ɾ.ʉ. ʄʘʣʛʝʞʜʘʨʦʚʘ, ʃ.ɹ. ʉʘʛʠʜʫʣʣʠʥʘ, ʬʠʟʠʢʘ ʧᴅʥʽ ʤנ

 

ᴆɿ פʆʃʓרʓɿɹɽʅ ɾɸʉɸʃנɸʅ ɸʋɸʅʓ ʊɸɿɸʈʊפʓʐ-ʓʃנɸʃɼɸʅɼʓʈנʓʐ 

 

 ʧᴅʪʝʨʣʝʨʜʝʛʽ שʙʘʩʪʘʣʫʳʤʝʥ ʙʽʟʜʽ שʙʘʩʪʘʣʫʳʤʝʥ ʞᴅʥʝ ʞʳʣʳʪʫ ʤʘʫʩʳʤʳʥʳ שʳʩ ʤʝʟʛʽʣʽʥʽפ

ʘʫʘ ᴇʪʝ ײץʨסʘץ ʙʦʣʘʜʳ. ɸʫʘ ʳʣסʘʣʜʳʣʳסʳ ץʘʣʳʧʪʘʥ ʪʳʩ ʪᴇʤʝʥʜʝʧ ʢʝʪʢʝʥʜʝ ʘסʟʘ ʳʣסʘʣʜʘʥ ʘʡʨʳʣʘ 

ʙʘʩʪʘʡʜʳ. ʊʽʧʪʽ ʝʨʝʩʝʢ ʜʝʥʽ ʩʘʫ ʘʜʘʤסʘ ʳʣסʘʣ ʞʝʪʽʩʧʝʛʝʥʜʽʢʪʝʥ ʙʘʩʳ ʘʫʳʨʳʧ, ʞײʪץʳʥʰʘסʳ ײץʨסʘʧ, 

ʟʝʡʽʥ ץʦʶ ʤʝʥ ʝשʙʝʢʢʝ ץʘʙʽʣʝʪʪʽʣʽʛʽ ʪᴇʤʝʥʜʝʡʜʽ. ʊʳʤ ײץʨסʘץ ʘʫʘʜʘ ʰʘש-ʪʦʟʘש ʙʝʣʩʝʥʜʽ ʪʘʨʘʡʜʳ. 

ɹײʣ ʘʜʘʤʥʳש ʘʣʣʝʨʛʠʷʣʳץ ʨʝʘʢʮʠʷʩʳʥ ʪʫʜʳʨʘʜʳ [1]. 

ʓʣסʘʣʜʳʣʳסʳ ʪᴇʤʝʥ ʢʣʠʤʘʪ ᴅʩʽʨʝʩʝ ʢʽʰʢʝʥʪʘʡ ʙʘʣʘʣʘʨסʘ ץʘʫʽʧʪʽ: ʦʣ ʪʝʨʽ ʤʝʥ ʰʳʨʳʰʪʳ 

 ʡʨʝʢװʜʘʥ ᴇʟʛʝ ʙײʘʩʠʝʪʽʥʝʥ ʘʡʳʨʘʜʳ. ɹץ ʘʥʳʰסʦʨץ ,ʠʳʥʜʘʪʳʧץ ʘʪʳʧ, ʜʝʤʘʣʫʳʥסʨײץ ʘʙʘʪʪʳץ

 ץʪʘ, ʘʰʳ ץʘץʨײʤʢʽʥ. ᴆʢʽʥʽʰʢʝ ʦʨʘʡ, ʘʢʚʘʨʠʫʤ ʜʝ, ʩʫʙװʳʟʤʝʪʽ ʥʘʰʘʨʣʘʧ, ʜʠʩʙʘʢʪʝʨʠʦʟ ʪʫʫʳ ʤץ

ʪʝʨʝʟʝ ʜʝ ʳʣסʘʣʜʳ ץʘʣʳʧʪʳ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʫʛʝ ʤײʨʰʘʩʳ ʞʝʪʧʝʡʜʽ. ɾʘסʜʘʡʜʳ ײץʪץʘʨʫסʘ ʞᴅʥʝ 

ʘʜʘʤסʘ ʧʘʡʜʘʣʳ ʦʧʪʠʤʘʣʜʳ ʢʣʠʤʘʪ ʞʘʩʘʫסʘ ʘʨʥʘʡʳ ײץʨʳʣסʳ ï ʘʫʘ ʳʣסʘʣʜʘʥʜʳʨסʳʰ ʢᴇʤʝʢʪʝʩʝʜʽ.  

ʓʣסʘʣʜʳʣʳץ ʜʝשʛʝʡʽ ʪᴇʤʝʥ ʝʢʝʥʽʥ ʙʽʣʛʝʥʥʝʥ ʢʝʡʽʥ ʦʥʳ ץʘʣʘʡ ʘʨʪʪʳʨʫ ʢʝʨʝʢʪʽʛʽ ʪʫʨʘʣʳ 

ʦʡʣʘʥʫ ʢʝʨʝʢ. ʄײʥʜʘ ʙʘʪʘʨʝʷסʘ ʩʘʣʳʥסʘʥ ʙᴇʪʝʣʢʝ ʙʽʟʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. תʡʜʝ ʞʘʩʘʣסʘʥ 

ʳʣסʘʣʜʘʥʜʳʨסʳʰʪʳ ʞʘʩʘʫ װʰʽʥ ʩʽʟʛʝ ץʘʞʝʪ: ʧʣʘʩʪʠʢʘʣʳץ ʙᴇʪʝʣʢʝ, ʤʘʪʘ ʞʦʣʘסʳ, ʪʘʩʧʘ, ʜᴅʢʝ ʞᴅʥʝ 

ʩʫ. ɹʽʟ ʢʝʣʝʩʽʜʝʡ ʞʘʩʘʡʤʳʟ: 

- ʧʣʘʩʪʠʢʘʣʳץ ʙᴇʪʝʣʢʝʜʝ ʙʽʟ ʙʽʨ ʞʘסʳʥʘʥ ʰʘʤʘʤʝʥ 4-5 ʩʤ-ʛʝ ʜʝʡʽʥʛʽ ʪʝʩʽʢʪʽ ʢʝʩʝʤʽʟ; 

- ʤʘʪʘ ʞʦʣʘסʳʥ ʧʘʡʜʘʣʘʥʳʧ, ʦʥʳ ʘʢʢʫʤʫʣʷʪʦʨסʘ ʪʘʩʧʘʥʳש ʢᴇʤʝʛʽʤʝʥ ʪʝʩʽʢʪʽ ʞʦסʘʨʳ ץʘʨʘʪʳʧ 

ʙʝʢʽʪʝʤʽʟ; 

- ʜᴅʢʝ ʙʽʨʥʝʰʝ ץʘʙʘʪץʘ ʙװʢʪʝʣʽʧ, ʦʥʳ ײץʙʳʨ ʙʦʡʳʤʝʥ ʦʨʘשʳʟ; 

- ʜᴅʢʝʥʽש ʙʽʨ ײʰʳʥ ʙᴇʪʝʣʢʝʥʽש ʪʝʩʽʛʽʥʝ ʩʘʣʳשʳʟ; 

- ʙʽʟ ʙᴇʪʝʣʢʝʛʝ ʩʫ ײץʡʳʧ, ʙʫʣʘʥסʘʥ ʢʝʟʜʝ ʦʥʳ װʥʝʤʽ ײץʡʳʧ ʦʪʳʨʘʤʳʟ. 

ʉʭʝʤʘʣʳץ ʪװʨʜʝ ʦʩʳʣʘʡ ʢᴇʨʽʥʝʜʽ [2]. 

 

 
 

ʄײʥʜʘʡ ץʘʨʘʧʘʡʳʤ ʳʣסʘʣʜʘʥʜʳʨסʳʰʪʳ װʡʜʝ ʠʤʧʨʦʚʠʟʘʮʠʷʣʘʥסʘʥ ײץʨʘʣʜʘʨʜʘʥ ʞʘʩʘʫסʘ 

ʙʦʣʘʜʳ. ɹײʣ ʘʫʘʥʳש ʦשʪʘʡʣʳ ʳʣסʘʣʜʳʣʳסʳʥ ʩʘץʪʘʡʜʳ ʞᴅʥʝ ʝʰץʘʥʜʘʡ ץʘʨʞʳʣʳץ ʰʳסʳʥʜʘʨʜʳ 

 .ʘʣʘʜʳץʘʥ ʢʝʟʜʝ ʙʘʡץʘʪסʨײץ ʘʪʪʳץ ʳʩʪʘ, ʙʘʪʘʨʝʷʣʘʨ ʘʫʘʥʳץ ʣ ᴅʩʽʨʝʩʝײʘʞʝʪ ʝʪʧʝʡʜʽ. ɹץ

ʓʣסʘʣʜʘʥʜʳʨʫʜʳש ʙʽʨʥʝʰʝ ᴅʜʽʩʽʥ ʙʽʨʽʢʪʽʨʫʛʝ ʙʦʣʘʜʳ, ʙײʣ ʪʝʟʽʨʝʢ ʥᴅʪʠʞʝʛʝ ᴅʢʝʣʝʜʽ. ɹʽʨʘץ ʘʙʘʡ 

ʙʦʣʳשʳʟ: ʙᴇʣʤʝʜʝʛʽ ʳʣסʘʣʜʳʣʳץʪʳש ʞʦסʘʨʳʣʘʫʳ ʢᴇʛʝʨʫʜʽ ʪʫʜʳʨʫʳ ʤװʤʢʽʥ, ʩʦʥʜʳץʪʘʥ ʦʥʳ 

ʘʩʳʨʘ ʘʣʤʘשʳʟ [3]. 

ʄʘʤʘʥʜʘʨ ʳʣסʘʣʜʳש ʩʘʧʘʩʳ ʘʜʘʤ ʪʝʨʽʩʽʥʽש ʳʣסʘʣʜʳש ʙʫʣʘʥʫ ʧʨʦʮʝʩʽʥʝ ʪʽʢʝʣʝʡ ᴅʩʝʨ 

ʝʪʝʪʽʥʽʥ ʜᴅʣʝʣʜʝʜʽ, ʙײʣ ʘʜʘʤ ʜʝʥʝʩʽʥʽש ʪײʨʘץʪʳ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥ ʩʘץʪʘʫסʘ ʳץʧʘʣ ʝʪʝʜʽ ʞᴅʥʝ 

ʘʜʘʤʜʘʨʜʳש ᴅʣ-ʘʫץʘʪʳʥʘ ʦש ᴅʩʝʨ ʝʪʝʜʽ, ʩʦʥʜʳץʪʘʥ ʢʝʟ ʢʝʣʛʝʥ ʙʝʣʛʽʣʽ ײץʨʘʣʤʝʥ ʳʣסʘʣʜʳʣʳץʪʳ 

 .ʘʞʝʪץ ʪʘʫץʥʝʤʽ ʩʘװ
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ɸʜʘʤʜʘʨʜʳש ʜʝʥʩʘʫʣʳסʳʥ ʩʘץʪʘʫ װʰʽʥ ʟʝʨʪʪʝʫ ʞײʤʳʩʳ ʙʘʨʳʩʳʥʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ ᴇʟ 

 שʪʳץʘʣʜʳʣʳסʤʦʜʝʣʴʽ ʙᴇʣʤʝʜʝʛʽ ʳʣ שʳʰʪʳסʘʣʜʘʥʜʳʨסʳʰ-ʳʣץʘʥ ʪʘʟʘʨʪסʦʣʳʤʳʟʙʝʥ ʞʘʩʘʣץ

 ʤʩʘʫ ʞʝʪʢʽʣʽʢʪʽ ʞᴅʥʝײʰ ʞװʰʽʥ ʘʟ ʢװ ʧʘʣ ʝʪʝʜʽ. ʆʥʳ ʞʘʩʘʫץʨʫʳʥʘ ʳײʩʪʘʧ ʪײ ʛʝʡʜʝשʘʣʳʧʪʳ ʜʝץ

ʩʽʟʜʽש ʞʘץʳʥʜʘʨʳשʳʟʜʳש ʜʝʥʩʘʫʣʳסʳ ʞʘץʩʘʨʘʜʳ. 

ɸʣʜʘסʳ ʫʘץʳʪʪʘ ʟʝʨʪʪʝʫ ʞʦʙʘʩʳʥʳש ʧʨʘʢʪʠʢʘʣʳץ ʤʦʜʝʣʽ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ץʦʣʜʘʥʳʩץʘ ʠʝ 

ʙʦʣʘʜʳ ʜʝʛʝʥ ʦʡʜʘʤʳʥ. 
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ʄɸɿʄױʅʓ 
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