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BAS MAQALA  

 
ʇɽɼʀʅʉʊʀʊʋʊ ʄɸפʊɸʅʓʐʓʄʓɿ ɹʆʃʓʇ פɸʃɸ ɹɽʈɽɼʀ 

 (ʅᴇʢʠʩ ʤᴅʤʣʝʢʝʪʣʠʢ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʠʥʩʪʠʪʫʪʳʥʳ90 ש ʞʳʣʣʳסʳ ʘʣʜʳʥʘʥ) 
ɸ.ʂ.ʇʘʟʳʣʦʚ ï ʧʝʜʘʛʦʛʠʢʘ ʠʣʠʤʣʝʨʠʥʠϬ ʢʘʥʜʠʜʘʪʳ, ʧʨʦʬʝʩʩʦʨ 
Ϸʞʠʥʠʷʟ ʘʪʳʥʜʘϤʳ ʅϺʢʠʩ ʤϸʤʣʝʢʝʪʣʠʢ ʧʝʜʘʛʦʛʠʢʘʣʳϨ ʠʥʩʪʠʪʫʪ r

 
2024-ʞʳʣʳ פʘʨʘץʘʣʧʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʙʘʨ-

ʣʳץ ʭʘʣץʳ ʧװʪʢʠʣ ʝʣʠʤʠʟʜʠש ʢᴇʟʠʥ ʢʝש ʜװʥʴʷסʘ ʘʰץʘʥ, 
ʙʝʩ  ᴆʟʙʝʢʩʪʘʥ פʘ״ʘʨʤʘʥʳ, ʋʣʣʳ ɶʘʪʘʥʜʘʨʣʳץ ʫʨʳʩ 
ʞʳʣʣʘʨʳʥʜʘסʳ ʙʠʨ ʙʫʨʳʥסʳ ɸ˄ץʘʤ ץʘ״ʘʨʤʘʥʳ, ʙʫ-
ʨʳʥסʳ ɸ˄ץʘʤ ʜᴅ˄ʠʨʠʥʜʝʛʠ ʝʢʠ ʤʠʡʥʝʪ ץʘ״ʘʨʤʘʥʳ, ʫʩʳ 
˄ʘץʳʪץʘ ʰʝʢʝʤ ʩʘʡʣʘʥסʘʥ ʘʣʪʳ ʘʢʘʜʝʤʠʢ, ʙʠʨ ʥʝʰʰʝ 
ʞװʟʣʝʛʝʥ ʠʣʠʤ ʜʦʢʪʦʨʣʘʨʠ (DSc) ״ᴅʤ ʠʣʠʤ ʢʘʥʜʠʜʘʪʣʘ-
ʨʳ (PhD), ᴆʟʙʝʢʩʪʘʥ ״ᴅʤ פʘʨʘץʘʣʧʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘ-
ʣʘʨʳ ʰʝשʙʝʨʠʥʜʝʛʠ ʙʠʨץʘʥʰʘ ʤᴅʤʣʝʢʝʪʣʠʢ ʠʩʢʝʨʣʝʨ, 
ʙʠʨ ʥʝʰʰʝ 10 ʤʳשʣʘסʘʥ ʞʦץʘʨʳ ʤʘסʣʳ˄ʤʘʪʣʳ ʧʝʜʘʛʦ-
ʛʣʘʨʜʳש, ʤʝʢʪʝʧ ʤʫסʘʣʣʠʤʣʝʨʠʥʠש ʪᴅʣʠʤ ״ᴅʤ ʪᴅʨʙʠʷ 
ʘʣʳ˄ʳʥʘ ʢʝש ʤװʤʢʠʥʰʠʣʠʢʣʝʨ ʞʘʨʘʪʳʧ ʙʝʨʛʝʥ, 
 ᴅʤʤʝʤʠʟ״ ,ʘʥסʳ ʙʠʨʠʥʰʠ ʘʰʳʣסʩʪʘʥʜʘץʘʣʧʘץʘʨʘפ
ʫʰʳʥ ʙʠʣʠʤʥʠש ʪʝʙʝʨʠʢ ʜᴅʨʛʘʡʳ ʩʘʥʘʣסʘʥ ʞʦץʘʨʳ 
ʦץʳ˄ ʦʨʥʳ, ʅᴇʢʠʩ ʤᴅʤʣʝʢʝʪʣʠʢ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʠʥʩʪʠ-
ʪʫʪʳʥʳ90 ש ʞʳʣʣʳץ ʪʦʨץʘʣʳ ʪʦʡʳʥ ʙʘʡʨʘʤ ʩʳʧʘʪʳʥʜʘ 
ʙʝʣʛʠʣʝʡʜʠ. ɹʫʣ ʙʘʡʨʘʤʥʳש ʪʝʢ סʘʥʘ ʠʥʩʪʠʪʫʪʳʤʳʟ 
ʧʨʦʬʝʩʩʦʨ-ʦץʳʪʳ˄ʰʳʣʘʨʳ ʤʝʥʝʥ ʩʪʫʜʝʥʪ-ʞʘʩʣʘʨʳʥʳש 
ʝʤʝʩ, ʘʣ, ʧװʪʢʠʣ ʨʝʩʧʫʙʣʠʢʘʤʳʟʜʘסʳ ʢᴇʧʰʠʣʠʢ ʟʠʷʣʳ-
ʣʘʨʜʳש ʩʘסʳʥʳʧ ʢװʪʢʝʥ, ᴅʨʤʘʥ ʝʪʢʝʥ ʙʘʡʨʘʤʳʥʘ ʘʡʣʘ-
ʥʳ˄ʳ ʪʫʨסʘʥ ʛᴅʧ. ʉʝʙʝʙʠ, ʝʣʠʤʠʟʛʝ ʤʫסʘʣʣʠʤ ʢʘʜʨʣʘʨ-
ʜʳ ʪʘʷʨʣʘʧ ʙʝʨʠ˄ ʘʨץʘʣʳ ʭʘʣץʳʤʳʟʜʳ ʜװʥʴʷ ʮʠʚʠʣʠʟʘ-
ʮʠʷʩʳʥʘ ʘʨʘʣʘʩʪʳʨסʘʥ ״ᴅʤ ʦסʘʥ װʣʝʩ ץʦʩʳ˄סʘ ʠʤʢᴅʥʠʷʪ 
ʞʘʨʘʪʳʧ ʙʝʨʛʝʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʠʥʩʪʠʪʫʪʳʤʳʟ ʙʘʡʨʘ-
ʤʳʥʳש ʫʣʣʳ ᴄʞʠʥʠʷʟ ʙʘʙʘʤʳʟʜʳש ʪʫ˄ʳʣסʘʥʳʥʘ 200 
ʞʳʣ, פʘʨʘץʘʣʧʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʝש ʜᴅʩʣʝʙʠʥʜʝ 
ɸʚʪʦʥʦʤ ʦʙʣʘʩʪ ʙʦʣʳʧ ʜװʟʠʣʛʝʥʠʥʝ ״ᴅʤ çɽʨʢʠʥ 
 ʘʥʳʥʘ 100סʘ ʙʘʩʣʘסʰʳ שʩʪʘʥè ʛʘʟʝʪʘʩʳʥʳץʘʣʧʘץʘʨʘפ
ʞʳʣ ʪʦʣʳ˄ ʤʝʨʝʢʝʣʝʨʠ ʤʝʥʝʥ ʙʠʨ ץʘʪʘʨʜʘ ʙʝʣʛʠʣʝʥʠ˄ʠ 
ʢʠʤʜʠ ʙʦʣʩʘʜʘ ץʫ˄ʘʥʳʰץʘ ʙᴇʣʝʤʝʡ ץʦʡʤʘʡʜʳ. 
ʊʘʨʠʡʭץʘ ʢᴇʟ ʞʠʙʝʨʠʧ ץʘʨʘʩʘ1924 ץ-ʞʳʣʳ ɽʨʠʢʣʠ 

 ʞʳʣʳ-1932 ,שɸʚʪʦʥʦʤʠʷʣʳ ʦʙʣʘʩʪʳʥʳ ץʘʣʧʘץʘʨʘפ
 שʩʪʘʥ ɸʚʪʦʥʦʤʠʷʣʳ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʣʧʘץʘʨʘפ
ʜװʟʠʣʛʝʥʠ ʤʝʥʝʥ ʈʝʩʧʫʙʣʠʢʘʤʳʟ ʤʝʢʪʝʧʣʝʨʠ ʫʰʳʥ 
ʞʝʨʛʠʣʠʢʣʠ ʞʦץʘʨʳ ʤʘסʣʳ˄ʤʘʪʣʳ ʢʘʜʨʣʘʨ ʞʦץʪʳש 
 ʳסʩʪʘʥʜʘץʘʣʧʘץʘʨʘפ ʘʩʳʥʜʘ ʝʜʠ. 1932-1933-ʞʳʣʣʘʨʳץ
597 ʤʝʢʪʝʧʪʝ 31229 ʦץʳ˄ʰʳ ʦץʳסʘʥ ʙʦʣʩʘ, ʦʣʘʨסʘ 750 
ʧʝʜʘʛʦʛ ץᴅʥʠʛʝʣʝʨ ʩʘʙʘץ ʙʝʨʜʠ. ʆʣʘʨʜʳש ʠʰʠʥʜʝ ʪʝʢ 
-ʘʣʣʠʤʣʝʨסʣʳ˄ʤʘʪʣʳ ʙʦʣʜʳ. ʄʫסʘʨʳ ʤʘץʘʥʘ 20ʩʳ ʞʦס
ʜʠש ʞʝʪʠʩʧʝ˄ʰʠʣʠʛʠ ʩʝʙʝʧʣʠ 2 ʘʡʣʳ4-6 ,ץ ʘʡʣʳץ ץʳʩץʘ 
ʤװʜʜʝʪʣʠ ʢʫʨʩʣʘʨʜʳ ʧʠʪʢʝʨʛʝʥʣʝʨ, ״ᴅʪʪʝʢʠ, ʤʝʢʪʝʧʪʝ 
ʩʘ˄ʘʪʳʥ ʘʰץʘʥ װʣʢʝʥ ʞʘʩʪʘסʳ ʦץʳ˄ʰʳʣʘʨʜʘ ʤʫסʘʣ-
ʣʠʤʰʠʣʠʢ ʭʳʟʤʝʪʢʝ ʪʘʨʪʳʣʜʳ. ʋʩʳʥʜʘʡ ʢᴇʟʛʝ ʪʘʩʣʘ-
ʥʳʧ ʪʫʨסʘʥ ʤʫסʘʣʣʠʤ ʢʘʜʨʣʘʨסʘ ʙʦʣסʘʥ ʞʝʪʠʩʧʝ˄ʰʠʣʠ-
ʢʣʝʨ ʥᴅʪʠʡʞʝʩʠʥʜʝ 1934-ʞʳʣʜʳ1 ש-ʠʶʣʴ ʢװʥʠ ʙʦʣʳʧ 
ᴇʪʢʝʥ פפɸʉʉʈ ʍʘʣʳץ ʂʦʤʠʩʩʘʨʣʘʨ ʂʝשʝʩʠʥʠש ʤᴅʞʣʠ-
ʩʠʥʜʝ çפפɸʉʉʈʜʘ ʧʝʜʠʥʩʪʠʪʫʪ ʜװʟʠ˄ ״ʘץץʳʥʜʘè ʜʝʛʝʥ 
ʤᴅʩʝʣʝ, ᴇʟʠʥʝʥ ʘʣʜʳסשʳ ʦסʘʜʘ ᴅ״ʤʠʡʝʪʣʠ ʜʝʧ ʩʘʥʘʣסʘʥ 
18 ʤᴅʩʝʣʝʜʝʥ ʢʝʡʠʥ ʙʘʨʳʧ 19-ʤᴅʩʝʣʝ ʙʦʣʳʧ ʢװʥ ʪᴅʨʪʠ-
ʙʠʥʝ ʢʠʨʛʠʟʠʣʜʠ.  
ɼʝʛʝʥ ʤʝʥʝʥ ʩʦʣ ʢװʥʠ ʙʫʣ ʤᴅʩʝʣʝ ᴇʟʠʥʠש ʫʥʘʤʣʳ 

ʰʝʰʠʤʠʥ ʪʘʧʪʳ. 1934-ʞʳʣ 1-ʠʶʣʜʝʛʠ ˉ14-ʩʘʥʣʳ ʧʨʦ-
ʪʦʢʦʣ ʤʝʥʝʥ ʞʘשʘʜʘʥ ʘʰʳʣʘʪʫסʳʥ ʧʝʜʠʥʩʪʠʪʫʪץʘ 
 ,ʙʘʟʘ ץʪʝʭʥʠʢʘʣʳ-ץʘʨʞʳ, ʞʘʡ, ʨʝʤʦʥʪ, ʤʘʪʝʨʠʘʣʣʳץ
ʩʪʫʜʝʥʪʣʝʨʜʠ ʘʟʳץ-ʘ˄ץʘʪ ʧʝʥʝʥ ʪᴅʤʠʡʠʥʣʝ˄ ״ᴅʤ 
ʙʘʩץʘʜʘ ʤᴅʩʝʣʝʣʝʨʜʠ 15-ʘʚʛʫʩʪץʘ ʰʝʢʝʤ ʰʝʰʠ˄ ʞʫ˄ʘʧ-
ʢʝʨʣʠ ʘʜʘʤʣʘʨסʘ ʪʘʧʩʳʨʳʣʜʳ. ʇʝʜʠʥʩʪʠʪʫʪ ʜʠʨʝʢʪʦʨ-
ʣʳסʳʥʘ  פפɸʉʉʈ ʍʘʣʳץ ʂʦʤʠʩʩʘʨʣʘʨ ʂʝשʝʩʠ ʤᴅʞʣʠ-
ʩʠʥʠץ שʘʨʘʨʳʥʘ ʤʫ˄ʘʧʳץ ʀ.ʀʙʨʘʛʠʤʦʚ ʪʘʩʪʳʡʳץʣʘʥ-
ʜʳ. ʊᴇʨʪʢװʣ ץʘʣʘʩʳʥʜʘ ʘʰʳʣסʘʥ, פʘʨʘץʘʣʧʘץʩʪʘʥʜʘסʳ  
ʧʝʜʠʥʩʪʠʪʫʪʪʳ1934 ש-ʞʳʣ 1-ʠʶʣʜʝʛʠ ˉ1 ʩʘʥʣʳ 
ʙʫʡʨʳסʳ ʤʝʥʝʥ ʀ.ʀʙʨʘʛʠʤʦʚ ᴇʟʠʥʠש ʜʠʨʝʢʪʦʨʣʳץ 
ʣʘ˄ʘʟʳʤסʘ ʢʠʨʠʩʢʝʥʣʠʛʠʥ ʪʘʩʪʳʡʳץʣʘʜʳ. 
ʀ.ʀʙʨʘʛʠʤʦʚʪʘʥ ʢʝʡʠʥ ʧʝʜʠʥʩʪʠʪʫʪʪʳ ʀ.ɼʠʣʴʤʘʥʦʚ 

(1934.15.09.-1934.19.12.), ʈ.ʈʘʢʠʧʦʚ (1934-1936), 

ɼ.ɹ.ɹʘʟʘʨʦʚ (1936-1939), ʊ.ɹʝʢʠʤʙʝʪʦʚ (1939-1941), 
ɾ.ɸ.ʆʨʳʥʙʘʝʚ (1941-1946), ʊ.ɹʝʢʠʤʙʝʪʦʚ (1946-1950), 
ʂ.ʋʙʘʡʜʫʣʣʘʝʚ (1950-1953), ɸ.ʇ.ʊʝʪʶʰʝʚ (1953-1954), 
ʉ.ʂʘʤʘʣʦʚ (1957-1958), ʂ.ʈʟʘʝʚ (1962-1967), 
ʊ.ʀʟʠʤʙʝʪʦʚ (1967-1976), ɾ.ɹʘʟʘʨʙʘʝʚ (1991-2001), 
ɸ.ʊ.ʄʘʪʯʘʥʦʚ (2001-2005), ɹ.ʈ.ɾʦʣʣʳʙʝʢʦʚ (2005-
2009), ʄ.פ.ɹʝʨʜʠʤʫʨʘʪʦʚ (2009-2011), ʄ.פ.ʉʘʨʳʙʘʝʚ 
(2011-2012˄.ʘ.) ɹ.ɹ.ʇʨʝʥʦʚ (2012-2015), 
-ʂ.ʆʨʘʟʳʤʙʝʪʦʚ (2015-2018), ɹ.ʇ.ʆʪʝʤʫʨʘʪʦʚ (2018.פ
2023)ʣʘʨ ʙʘʩץʘʨʜʳ. ɹʫʣ ʘʨʘʣʳץʪʘ  ʝʢʠ ʞʳʣʣʳץ 
 ʘʣʣʠʤʣʝʨ ʠʥʩʪʠʪʫʪʳʥʘʥסʤᴅʤʣʝʢʝʪʣʠʢ ʤʫ ץʘʣʧʘץʘʨʘפ
 ᴅʤ״ ץʤᴅʤʣʝʢʝʪʣʠʢ ʙʠʨʣʝʩʢʝʥ ʧʝʜʘʛʦʛʠʢʘʣʳ ץʘʣʧʘץʘʨʘפ
ʤʫסʘʣʣʠʤʣʝʨ ʠʥʩʪʠʪʫʪʳ, פʘʨʘץʘʣʧʘץ ʤᴅʤʣʝʢʝʪʣʠʢ ʧʝ-
ʜʘʛʦʛʠʢʘʣʳץ ʠʥʩʪʠʪʫʪʳ, ʅᴇʢʠʩ ʤᴅʤʣʝʢʝʪʣʠʢ ʧʝʜʘʛʦʛʠ-
ʢʘʣʳץ ʠʥʩʪʠʪʫʪʳ ʘʪʘʤʘʣʘʨʳʥ ʘʣʳ˄סʘ ᴇʟʠʥʠש 
ʳʣʘʡʳץʣʳʣʳסʳʥ ʢᴇʨʩʝʪʪʠ. 
ʊʘʨʠʡʭץʘ ʢᴇʟ ʞʠʙʝʨʠʧ ץʘʨʘʩʘץ çפʘʨʘץʘʣʧʘץץʘ 

 ,ʘʜʜʝʩ ʜᴅʨʛʘʡץʘʥè (ʀ.ʖʩʫʧʦʚ) ʤʫץʳʪץʢʠʪʘʧ ʦ שʘʣʳץ
 ,ʣʛʝʨʛʝʥװ ʠʢʤʝʪ ʙʦʩʪʘʥʳʥʘ ʘʡʥʘʣʳʧ״-ʳʡ ʠʣʠʤץʳʡץʘ״
ʰʳʧʘ ʙʘסʳʰ ʙʠʣʠʤ ʙʦʩʪʘʥʳ ʩʘʥʘʣסʘʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ 
ʠʥʩʪʠʪʫʪʳʤʳʟ ᴇʟʠʥʠ5 ש ʞʳʣʣʳץ ʙʘʡʨʘʤʳʥ ʙʠʨʠʥʰʠ 
ʨʝʪ 1939-ʞʳʣʳ, 10 ʞʳʣʣʳסʳʥ 1944-ʞʳʣʳ, 20 
ʞʳʣʣʳסʳʥ 1954-ʞʳʣʳ, 30-ʞʳʣʣʳסʳʥ 1964-ʞʳʣʳ, 40 
ʞʳʣʣʳסʳʥ 1975-ʞʳʣʳ, 60 ʞʳʣʣʳסʳʥ 1994-ʞʳʣʳ, 70 
ʞʳʣʣʳסʳʥ 2004-ʞʳʣʳ, 75 ʞʳʣʣʳסʳʥ 2009-ʞʳʣʳ ״ᴅʤ 
80 ʞʳʣʣʳסʳʥ 2014-ʞʳʣʳ ʤװʥᴅʩʠʧ ʙʝʣʛʠʣʝʛʝʥʣʠʛʠʥ 
ʢᴇʨʝʤʠʟ.   
ʀʥʩʪʠʪʫʪ 1934-ʞʳʣʳ ᴇʟ ʞʫʤʳʩʳʥ ʝʢʠ ʙʘסʜʘʨʜʘ, 

ʘʥʳסʳʨʘסʳ ץʘʨʘץʘʣʧʘץ ʪʠʣʠ ״ᴅʤ ᴅʜʝʙʠʷʪʳ, ʬʠʟʠʢʘ-
ʤʘʪʝʤʘʪʠʢʘ ʙʘסʜʘʨʣʘʨʳ (ʩʦשʳʥʘʥ ʬʘʢʫʣʴʪʝʪʣʝʨʠ) 
ʤʝʥʝʥ ʙʘʩʣʘʜʳ. ɹʫʥʥʘʥ ʩʦסשʳ ʞʳʣʣʘʨʳ ʨʫʩ ʪʠʣʠ ״ᴅʤ 
ᴅʜʝʙʠʷʪʳ (1937), ʪʘʨʠʡʭ (1940), ʪᴅʙʠʷʪʪʘʥʳ˄ ״ᴅʤ 
ʛʝʦʛʨʘʬʠʷ (1948), ʰʝʪ ʪʠʣʣʝʨʠ (1954), ʜʝʥʝ ʪᴅʨʙʠʷʩʳ 
(1956), ʧʝʜʘʛʦʛʠʢʘ (1958), ʬʠʣʦʣʦʛʠʷ ״ᴅʤ ʤʝʢʪʝʧʢʝ 
ʰʝʢʝʤʛʠ ʪᴅʨʙʠʷ (1990) ʬʘʢʫʣʴʪʝʪʣʝʨʠ, ʤʘʛʠʩʪʨʘʪʫʨʘ 
ʙᴇʣʠʤʠ (2002), ʘʨʥʘ˄ʣʳ ʩʳʨʪץʳ ʙᴇʣʠʤ (2003) ʙᴇʣʠʤʣʝʨ 
ʘʰʳʣʜʳ. 
ʀʥʩʪʠʪʫʪ ʘʰʳʣסʘʥ 1934-1935-ʦץʳ˄ ʞʳʣʳʥʜʘ 42 

ʞʠʛʠʪ-ץʳʟ ʩʪʫʜʝʥʪ ʙʦʣʳ˄ ʙʘʭʪʳʥʘ ʤʠʷʩʘʨ ʙʦʣʜʳ. ɸʣ, 
1940-ʞʳʣʳ ʩʪʫʜʝʥʪʣʝʨ ʩʘʥʳ 358, 1941-1942-ʦץʳ˄ 
ʞʳʣʳʥʜʘ 135, 1964-ʞʳʣʳ 2434 ʩʪʫʜʝʥʪʢʝ ʞʝʪʢʝʨʠʣʜʠ.  
ɾʘשʘʜʘʥ ʙʦʡ ʪʠʢʣʝʛʝʥ ʠʥʩʪʠʪʫʪʳʤʳʟʜʘ 1990-1991-

ʦץʳ˄ ʞʳʣʳʥʜʘ  2132 ʩʪʫʜʝʥʪ ʦץʳסʘʥ ʙʦʣʩʘ, 1995-1996-
ʦץʳ˄ ʞʳʣʳʥʜʘ 3052, 2000-2001-ʦץʳ˄ ʞʳʣʳʥʜʘ 3823, 
2004-2005-ʦץʳ˄ ʞʳʣʳʥʜʘ 6332, 2008-2009-ʦץʳ˄ 
ʞʳʣʳʥʜʘ 7642, 2012-2013-ʦץʳ˄ ʞʳʣʳʥʜʘ 5056 ʩʪʫʜʝʥʪ 
ʪᴅʣʠʤ ʘʣʜʳ, ɸʣ, ״ᴅʟʠʨʛʠ ˄ʘץʳʪʪʘ ʠʥʩʪʠʪʫʪʳʤʳʟʜʳש 
ʢװʥʜʠʟʛʠ ʙᴇʣʠʤʠʥʜʝ 8343, ʩʳʨʪץʳ ʙᴇʣʠʤʠʥʜʝ 7365, 
ʢʝʰʢʠ ʙᴇʣʠʤʠʥʜʝ 615 ʩʪʫʜʝʥʪ, ʞᴅʤʠ ʠʥʩʪʠʪʫʪʳʤʳʟ 
ʙʦʡʳʥʰʘ 16963 ʩʪʫʜʝʥʪ, 164 ʤʘʛʠʩʪʨ, 125 ʜʦʢʪʦʨʘʥʪ 
ʪᴅʣʠʤ ״ᴅʤ ʪᴅʨʙʠʷ ʘʣʳʧ, ʞʝʪʠʢ ץᴅʥʠʛʝʣʝʨ ʙʦʣʳʧ 
ʰʳסʳ˄סʘ ʪʘʷʨʣʘʥʳʧ ʘʪʳʨ. ʆʣʘʨסʘ 828 ʧʨʦʬʝʩʩʦʨ-
ʦץʳʪʳ˄ʰʳ, ʩʦʥʳש ʠʰʠʥʜʝ 26 ʠʣʠʤ ʜʦʢʪʦʨʳ, 201 ʠʣʠʤ 
ʢʘʥʜʠʜʘʪʳ, ʬʠʣʦʩʦʬʠʷ ʜʦʢʪʦʨʳ, (ʩʦʥʥʘʥ 28 ʧʨʦʬʝʩʩʦʨ, 
144 ʜʦʮʝʥʪ) ʪᴅʣʠʤ ״ᴅʤ ʪᴅʨʙʠʷ ʙʝʨʠʧ ʘʪʳʨ 
ʀʥʩʪʠʪʫʪץʘ ʦץʳ˄סʘ ʢʠʨʛʝʥʣʝʨʜʠש ʙʘʨʣʳסʳʜʘ 

ʠʥʩʪʠʪʫʪʪʳ ʧʠʪʢʝʨʠʧ, ʞʦץʘʨʳ ʤʘסʣʳ˄ʤʘʪʣʳ ץᴅʥʠʛʝ 
ʙʦʣʳʧ ʢʝʪʝ ʙʝʨʤʝʜʠ. ʆʣʘʨʜʘʥ ʙʠʨʝ˄ʣʝʨʠ ʭʦʞʘʣʳץ 
ʞʘסʜʘʡʳʥʘ, ʙʠʨʝ˄ʣʝʨʠ ʢᴇʰʠʧ ʢʝʪʠ˄ʠʥʝ, ʙʠʨʝ˄ʣʝʨʠ 
ʩʘʙʘץʣʘʨʜʘʥ װʣʛʝʨʝ ʘʣʤʘסʘʥʣʳסʳ, ʙʠʨʝ˄ʣʝʨʠ ᴅʩʢʝʨʠʡ 
ʭʳʟʤʝʪʢʝ ʰʘץʳʨʳʣסʘʥʣʳסʳ ʩʝʙʝʧʣʠ ʩʪʫʜʝʥʪʣʝʨ 
 ˄ʳץʳʧ ʪʫʨʜʳ. ʅᴅʪʠʡʞʝʜʝ 1934-1935-ʦסʘʪʘʨʳʥʘʥ ʰʳץ
ʞʳʣʳʥʜʘ ʦץʳ˄סʘ ʢʠʨʛʝʥ 42 ʩʪʫʜʝʥʪʪʝʥ 1936-1937-ʦץʳ˄ 
ʞʳʣʳʥʜʘ ʪʝʢ סʘʥʘ 27 ʩʪʫʜʝʥʪ ʧʠʪʢʝʨʠʧ ʰʳסʳʧ, 
ʠʥʩʪʠʪʫʪʪʳש ʙʠʨʠʥʰʠ ץʘʨʣʳסʘʰʣʘʨʳ ʘʪʘʥʜʳ. ʆʣʘʨʜʳש 
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ʠʰʠʥʜʝ ʇʣʠʩ ʅʫʨʧʝʡʩʦʚ ״ᴅʤ ɻʫʣʟʠʡʨʘ ɽʨʥʠʷʟʦʚʘʣʘʨ 
ʙʘʨ ʝʜʠ. ɸʣ, 1939-ʞʳʣʳ ʠʥʩʪʠʪʫʪʳ 81 ʩʪʫʜʝʥʪ, 1946-
ʞʳʣʳ 74 ʩʪʫʜʝʥʪ, 1991-ʞʳʣʳ 168 ʩʪʫʜʝʥʪ, 1995-ʞʳʣʳ 
821 ʩʪʫʜʝʥʪ, 2000-ʞʳʣʳ 672 ʩʪʫʜʝʥʪ, 2005-ʞʳʣʳ 1232 
ʩʪʫʜʝʥʪ, 2010-ʞʳʣʳ 2066 ʩʪʫʜʝʥʪ, 2013-ʞʳʣʳ 1268 
ʩʪʫʜʝʥʪ ״ᴅʤ 2023-ʞʳʣʳ 2766 ʩʪʫʜʝʥʪ, 663 ʤʘʛʠʩʪʨ 
ʦץʳ˄ʣʘʨʳʥ ʪʘʙʳʩʣʳ ʪʘʤʘʤʣʘʧ ʙʘʢʘʣʘʚʨ ״ᴅʤ ʤʘʛʠʩʪʨ 
ʘʢʘʜʝʤʠʷʣʳץ ʜᴅʨʝʞʝʣʝʨʠʥ ʘʣʳ˄סʘ ʤʠʷʩʘʨ ʙʦʣʜʳ. 

2001-ʞʳʣʳ ʪʘʨʠʡʭʪʘ ʞʝʢʢʝ ʩʠʡʨʝʢ ʫʰʳʨʘʩʘʪʫסʳʥ 
˄ʘץʳʷ ʞװʟ ʙʝʨʜʠ. ɸʥʳסʳʨʘסʳ, 1956-ʞʳʣʳ 
ʠʥʩʪʠʪʫʪʳʤʳʟʜʳ ʪʘʙʳʩʣʳ ʪʘʤʘʤʣʘסʘʥ ʙʠʨʜʝʥ ʝʢʠ 
ʧʠʪʢʝʨʠ˄ʰʠʩʠ çᴆʟʙʝʢʩʪʘʥ פʘ״ʘʨʤʘʥʳè ʜʝʛʝʥ 
ʤᴅʤʣʝʢʝʪʠʤʠʟʜʠש ʝש ʞʦץʘʨʳ װ״ʨʤʝʪʣʠ ʘʪʘסʳʥ ʘʣʳ˄סʘ 
ʤʠʷʩʘʨ ʙʦʣʜʳ. ʆʥʳש ʙʠʨʠʥʰʠʩʠ ʰʝʪ ʪʠʣʣʝʨ 
ʬʘʢʫʣʴʪʝʪʠʥ ʪʘʤʘʤʣʘסʘʥ çᴆʟʙʝʢʩʪʘʥ ״ᴅʤ 
 ʘʣʣʠʤʠè ɸʣʣʘʥʠʷʟסʤʫ ץʩʪʘʥ ʭʘʣʳץʘʣʧʘץʘʨʘפ
ᴆʪʝʥʠʷʟʦʚ ʝʜʠ. ʆʣ ʢʝʤ ʪᴅʤʠʡʠʥʣʝʥʛʝʥ ʰʘשʘʨʘץʣʘʨסʘ 
ʤʠʡʨʠʤ-ʰᴅʧᴅᴅʪ ʢᴇʨʩʝʪʠʧ 40 ʭʦʞʘʣʳץץʘ ʞʘʡ ʩʘʣʳʧ 
ʙʝʨʜʠ. ʉʦʥʜʘʡ-ʘץ, ʦʥʳש ʢװʰʠ ʤʝʥʝʥ פʘʨʘץʘʣʧʘץʩʪʘʥʜʘ 
2 ʤʝʢʪʝʧ, 30 ʦʨʳʥʣʳ ʝʢʠ ʙʘʣʘʣʘʨ ʙʘץʰʘʩʳ, 2 ʘ˄ʳʣʣʳץ 
ʜʝʥʩʘ˄ʣʳץʪʳ ʩʘץʣʘ˄ ʧʫʥʢʪʠ ʩʘʣʳʥʜʳ. 15 ʛʝʢʪʘʨ ʞʝʨ 
ʤʠʡ˄ʘʣʳ ʙʘץסʘ ʘʡʣʘʥʜʳʨʜʳ. ʀʩʤʠ ɻʠʥʥʝʩ ʢʠʪʘʙʳʥʘ 
ʢʠʨʠʪʠʣʜʠ. ɽʢʠʥʰʠʩʠ, ʪᴅʙʠʷʪʪʘʥʳ˄ ʬʘʢʫʣʴʪʝʪʠʥʠש 
ʧʠʪʢʝʨʠ˄ʰʠʩʠ, çᴆʟʙʝʢʩʪʘʥסʘ ʭʳʟʤʝʪ ʢᴇʨʩʝʪʢʝʥ ʭʘʣʳץ 
ʙʠʣʠʤʣʝʥʜʠʨʠ˄ʠ ʭʳʟʤʝʪʢʝʨʠè, ʍʠʡ˄ʘ ץʘʣʘʩʳ 20-ʩʘʥʣʳ 
ʄʝ״ʨʠʙʘʥʣʳװ ץʡʠʥʠש ʜʠʨʝʢʪʦʨʳ ʇʘʢ ɺʝʨʘ ɹʦʨʠʩʦʚʥʘ 
ʙʦʣʜʳ. 
 ʠʥʩʪʠʪʫʪʪʘʥ ץʳ ʇʝʜʘʛʦʛʠʢʘʣʳסʩʪʘʥʜʘץʘʣʧʘץʘʨʘפ

ʙʘʩץʘ ʞʦץʘʨʳ ʦץʳ˄ ʦʨʳʥʣʘʨʳʥ ʧʠʪʢʝʨʠʧ ʰʳץץʘʥ 
ʰʘʡʳʨ ״ᴅʤ ʞʘʟʳ˄ʰʳʣʘʨʳʤʳʟʜʳ״ שʝʰ ʙʠʨʠ ᴆʟʙʝʢʩʪʘʥ 
 ,ʳʥʘ ʤʠʷʩʘʨ ʙʦʣʤʘʜʳ. ɸʣסʨʤʝʪʣʠ ʘʪʘװ״ ʘʨʤʘʥʳ״ʘפ
ʙʫʥʜʘʡ װ״ʨʤʝʪʣʠ ʘʪʘץץʘ ʧʝʜʘʛʦʛʠʢʘʣʳץ 
ʠʥʩʪʠʪʫʪʳʤʳʟʜʳש ʝʢʠ ʧʠʪʢʝʨʠ˄ʰʠʩʠ ʳʣʘʡʳץʣʳ ʜʝʧ 
ʪʘʙʳʣʜʳ. ʆʣʘʨʜʳש ʙʠʨʠ 1955-ʞʳʣʳ ʠʥʩʪʠʪʫʪʳʤʳʟʜʘסʳ 
ʨʫʩ ʪʠʣʠ ״ᴅʤ ᴅʜʝʙʠʷʪʳ ʬʘʢʫʣʴʪʝʪʠʥ ʪʘʤʘʤʣʘסʘʥ, 
çᴆʟʙʝʢʩʪʘʥ ״ᴅʤ פʘʨʘץʘʣʧʘץʩʪʘʥ ʭʘʣʳץ ʞʘʟʳ˄ʰʳʩʳè, 
ʍʘʣʳץ ʘʨʘʣʳץ ʄʘʭʤʫʜ פʘʰץʘʨʠʡ ״ᴅʤ ʄ.ʐʦʣʦʭʦʚ 
ʘʪʳʥʜʘסʳ ʩʳʡʣʳץʣʘʨʜʳפ ,שʘʨʘץʘʣʧʘץʩʪʘʥʜʘסʳ ɹʝʨʜʘץ 
ʘʪʳʥʜʘסʳ ʤᴅʤʣʝʢʝʪʣʠʢ ʩʳʡʣʳץʪʳש ʣʘʫʨʝʘʪʳ 
ʊᴇʣʝʧʙʝʨʛʝʥ פʘʡʳʧʙʝʨʛʝʥʦʚץʘ ʙʫʥʜʘʡ װ׳ʨʤʝʪʣʠ ʘʪʘץ 
2003-ʞʳʣʳ ʙʝʨʠʣʜʠ. ɸʣ, çᴆʟʙʝʢʩʪʘʥ ״ᴅʤ 
 ʘץʰʘʡʳʨʳè ʀʙʨʘʡʳʤ ʖʩʫʧʦʚ ץʩʪʘʥ ʭʘʣʳץʘʣʧʘץʘʨʘפ
ʙʫʣ װ׳ʨʤʝʪʣʠ ʘʪʘץʪʳ 2004-ʞʳʣʳ ʘʣʳ˄ ʥʝʩʠʧ ʝʪʪʠ. 
 ʠʰʠʥʜʝ שʩʪʘʥʣʳ ʠʣʠʤʧʘʟʣʘʨʜʳץʘʣʧʘץʘʨʘפ

ʙʠʨʠʥʰʠʣʝʨʜʝʥ ʙʦʣʳʧ 1972-ʞʳʣʳ ʧʝʜʠʥʩʪʠʪʫʪʪʳש 
ʪʘʨʠʡʭ ʬʘʢʫʣʴʪʝʪʠʥ ʪʘʤʘʤʣʘסʘʥ, ʪʘʨʠʡʭ ʠʣʠʤʣʝʨʠʥʠש 
ʢʘʥʜʠʜʘʪʳ, çʄʝ״ʥʘʪ ʐʫʭʨʘʪʳè ʦʨʜʝʥʠʥʠש ʠʡʝʩʠ, 
ᴆʟʙʝʢʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʀʣʠʤʣʝʨ ɸʢʘʜʝʤʠʷʩʳ 
 ᴅʤ״ ʩʪʘʥ ʙᴇʣʠʤʠ ʊʘʨʠʡʭ, ʘʨʭʝʦʣʦʛʠʷץʘʣʧʘץʘʨʘפ
ʵʪʥʦʛʨʘʬʠʷ ʠʥʩʪʠʪʫʪʳʥʳש ɸʨʭʝʦʣʦʛʠʷ ʙᴇʣʠʤʠ 
ʙʘʩʣʳסʳ נʘʡʨʘʪʜʠʥ ʍʦʞʘʥʠʷʟʦʚʪʘ 2008-ʞʳʣʳ 
çᴆʟʙʝʢʩʪʘʥ פʘ״ʘʨʤʘʥʳè װ״ʨʤʝʪʣʠ ʘʪʘסʳʥ ʘʣʳ˄סʘ 
ʤʠʷʩʘʨ ʙʦʣʜʳ. 
ʇʝʜʘʛʦʛʠʢʘʣʳץ ʠʥʩʪʠʪʫʪʪʳ 1937-ʞʳʣʳ ʪʘʤʘʤʣʘסʘʥ 

ʝש ʜᴅʩʣʝʧʢʠ ץʘʨʣʳסʘʰʣʘʨʳʥʘʥ ʙʠʨʠ, ʋʣʣʳ 
˄ʘʪʘʥʜʘʨʣʳץ ʫʨʳʩ ʞʳʣʣʘʨʳʥʜʘ 47-ʘʚʠʘʮʠʷ ʧʦʣʢʠ 
ʛʚʘʨʜʠʷʣʳץ ʙᴇʣʠʤʠʥʠש ʘסʘ ʣʝʡʪʝʥʘʥʪʳ, ʫʰʳ˄ʰʳ-
ʙʘʨʣʘ˄ʰʳ, 106 ʤᴅʨʪʝʙʝ ʜʫʰʧʘʥ ʪʳʣʳʥʘ ᴇʪʠʧ 
ʞʘ˄ʳʥʛʝʨʣʠʢ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʘסʣʘ ʜᴅʨʝʞʝʜʝ ʦʨʳʥʣʘסʘʥ, 
2 ʤᴅʨʪʝʙʝ פʳʟʳʣ ʙʘʡʨʘץ ʦʨʜʝʥʠ, 1 ʤᴅʨʪʝʙʝ 1-ʜᴅʨʝʞʝʣʠ 
ɶʘʪʘʥʜʘʨʣʳץ ʫʨʳʩ ʦʨʜʝʥʠ ʠʡʝʩʠ ʙʦʣסʘʥ ʇʣʠʩ 
ʂʦʣʛʝʣʜʠʝʚʠʯ ʅʫʨʧʝʡʩʦʚץʘ (23.12.1919-23.04.1945) 
1945-ʞʳʣr 8-ʘʚʛʫʩʪʪʘ ʙʫʨʳʥסʳ ɸ˄ץʘʤ פʘ״ʘʨʤʘʥʳ 
 שʠʥʩʪʠʪʫʪʪʳ ץʳ ʙʝʨʠʣʜʠ. ʇʝʜʘʛʦʛʠʢʘʣʳסʨʤʝʪʣʠ ʘʪʘװ״
ʢʠʨʝʨ ʘ˄ʟʳʥʘ ʇʣʠʩ ʅʫʨʧʝʡʩʦʚץʘ ʘʨʥʘʣסʘʥ, ʤᴅʨʤᴅʨ 
ʪʘʩʪʘʥ ʠʩʣʝʥʛʝʥ ʤʦʥʫʤʝʥʪ ʜʦʩʢʘ ʦʨʥʘʪʳʣʜʳ. 

 ʨʤʝʪʣʠ ʞʘʩʳʫʣʣʳʤʳʟ, ʤʠʡʥʝʪ ʥʫʨʘʥʳʡʳ, ʋʣʣʳװ׳
˄ʘʪʘʥʜʘʨʣʳץ ʫʨʳʩ ʞʳʣʣʘʨʳʥʜʘ ʙʠʨʠʥʰʠ ʨʝʪ 
ʰᴇʣʢʝʤʣʝʩʪʠʨʠʣʛʝʥ ʠʥʩʪʠʪʫʪʪʳש ʞʘʩʣʘʨ ʘ˄ץʘʤʳʥʳש 
ʞʝʪʝʢʰʠʩʠ, ʠʥʩʪʠʪʫʪʪʳ1947 ש-ʞʳʣסʳ ʧʠʪʢʝʨʠ˄ʰʠʩʠ 
 ʰʘץʂʘʤʘʣʦʚ ʤʠʡʥʝʪʪʝ ʝʨʠʩʢʝʥ ʘʡʨʳ.פ
ʞʝʪʠʩʢʝʥʣʠʢʣʝʨʠ ʫʰʳʥ ʙʫʨʳʥסʳ ɸ˄ץʘʤ ɾʦץʘʨסʳ 
ʂʝשʝʩʠ ʇʨʝʟʠʜʠʫʤʳʥʳ1973 ש-ʞʳʣ 10-ʜʝʢʘʙʨʜʝʛʠ 
ʋʢʘʟʳ ʤʝʥʝʥ çéʄʠʡʥʝʪ פʘ״ʘʨʤʘʥʳè װ׳ʨʤʝʪʣʠ ʘʪʘסʳʥ 
ʘʣʳ˄סʘ ʤʠʷʩʘʨ ʙʦʣʜʳ. ɸʣ,  ʊʘʰʢʝʥʪ ʩʦʚʭʦʟʳʥʳש 
ʜʠʨʝʢʪʦʨʳ ɹ.פʫʨʙʘʥʦʚ ʙʫʥʜʘʡ װ׳ʨʤʝʪʣʠ ʘʪʘץץʘ 1978-
ʞʳʣʳ ʝʨʠʩʪʠ.  
ʇʝʜʠʥʩʪʠʪʫʪʪʳ 1948-1961-ʞʳʣʣʘʨʳ ʧʠʪʢʝʨʠ˄ʰʠʣʝʨ 

ʘʨʘʩʳʥʘʥ פʘʨʘץʘʣʧʘץʩʪʘʥʜʘ ʨʝʢʦʨʜ ʜᴅʨʝʞʝʜʝʛʠ 
ʘʢʘʜʝʤʠʢʣʝʨ ʞʝʪʠʣʠʩʠʧ ʰʳץʪʳ. ʆʣʘʨʜʘʥ ʠʰʠʥʜʝ ʝש 
ʙʠʨʠʥʰʠ ʙʦʣʳʧ, 1950-ʞʳʣʳ ʧʝʜʠʥʩʪʠʪʫʪʪʳ ʧʠʪʢʝʨʛʝʥ, 
ʬʠʣʦʣʦʛʠʷ ʠʣʠʤʣʝʨʠʥʠש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, 
çᴆʟʙʝʢʩʪʘʥ ״ᴅʤ פʘʨʘץʘʣʧʘץʩʪʘʥסʘ ʤʠʡʥʝʪʠ ʩʠשʛʝʥ 
ʠʣʠʤ סʘʡʨʘʪʢʝʨʠè, ᴆʟʙʝʢʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɹʝʨʫʥʠʡ 
ʘʪʳʥʜʘסʳ, פʘʨʘץʘʣʧʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɹʝʨʜʘץ 
ʘʪʳʥʜʘסʳ ʤᴅʤʣʝʢʝʪʣʠʢ ʩʳʡʣʳץʣʘʨʜʳש ʣʘʫʨʝʘʪʳ ʄʘʨʘʪ 
ʂᴇʧʪʠʣʝ˄ʦʚʠʯ ʅʫʨʤʫʭʘʤʝʜʦʚ 1974-ʞʳʣʳ ᴆʟʙʝʢʩʪʘʥ 
ʈʝʩʧʫʙʣʠʢʘʩʳ ʀʣʠʤʣʝʨ ɸʢʘʜʝʤʠʷʩʳʥʳש ʘʢʘʜʝʤʠʛʠ 
ʙʦʣʳʧ ʩʘʡʣʘʥʜʳ. ɸʣ, ʧʝʜʠʥʩʪʠʪʫʪʪʳ1948 ש-ʞʳʣסʳ 
ʧʠʪʢʝʨʠ˄ʰʠʩʠ, ʪʘʨʠʡʭ ʠʣʠʤʣʝʨʠʥʠש ʜʦʢʪʦʨʳ, 
ʧʨʦʬʝʩʩʦʨ, çᴆʟʙʝʢʩʪʘʥ ״ᴅʤ פʘʨʘץʘʣʧʘץʩʪʘʥסʘ ʤʠʡʥʝʪʠ 
ʩʠשʛʝʥ ʠʣʠʤ סʘʡʨʘʪʢʝʨʠè, פʘʨʘץʘʣʧʘץʩʪʘʥ 
ʈʝʩʧʫʙʣʠʢʘʩʳ ɹʝʨʜʘץ ʘʪʳʥʜʘסʳ ʤᴅʤʣʝʢʝʪʣʠʢ 
ʩʳʡʣʳץʪʳש ʣʘʫʨʝʘʪʳ ʉʘʙʳʨ ʂʘʤʘʣʦʚ 1979-ʞʳʣʳ, 1964-
ʞʳʣʳ ʧʝʜʠʥʩʪʠʪʫʪʪʳ ʧʠʪʢʝʨʛʝʥ, ʬʠʣʦʣʦʛʠʷ 
ʠʣʠʤʣʝʨʠʥʠש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, çפʘʨʘץʘʣʧʘץʩʪʘʥסʘ 
ʤʠʡʥʝʪʠ ʩʠשʛʝʥ ʠʣʠʤ סʘʡʨʘʪʢʝʨʠè ɸʙʘʪʙʘʡ ɼᴅ˄ʣʝʪʦʚ 
1995-ʞʳʣʳ ʘʢʘʜʝʤʠʢʣʠʢʢʝ ʝʨʠʩʪʠ. 

2000-ʞʳʣ ʧʝʜʠʥʩʪʠʪʫʪʪʳ ʧʠʪʢʝʨʛʝʥʣʝʨ ʫʰʳʥ ʦסʘʜʘ 
ʪʘʙʳʩʣʳ ʞʳʣ ʙʦʣʜʳ. ɹʫʣ ʞʳʣʳ ʪʘʨʠʡʭʪʘ ״ʝʰ ץʘʰʘʥ 
ʫʰʳʨʘʩʧʘסʘʥ, ʧʝʜʠʥʩʪʠʪʫʪʪʳ ʧʠʪʢʝʨʠ˄ʰʠʣʝʨʠʥʠש 
-ʰʝ˄ʠ ʙʠʨʜʝʥ ᴆʟʙʝʢʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʀʣʠʤʣʝʨ ɸʢʘװ
ʜʝʤʠʷʩʳʥʳש ʘʢʘʜʝʤʠʛʠ ʙʦʣʳʧ ʩʘʡʣʘʥʳʧ, ʭʘʣץʳʤʳʟʜʳ 
ʦסʘʜʘ װʣʢʝʥ ץʫ˄ʘʥʳʰץʘ ʙᴇʣʝʜʠ. ʆʣʘʨʜʳש ʝʢʝ˄ʠʥʠש 
1955-ʞʳʣʳ ʧʝʜʠʥʩʪʠʪʫʪʪʳ ʪʘʤʘʤʣʘסʘʥʣʳסʳ ʜʫʡʳʤ 
ʞʫʨʪʪʳ ʪʘץ שʘʣʜʳʨʜʳ. ʆʣʘʨʜʘʥ ʙʠʨʠ çᴆʟʙʝʢʩʪʘʥ ״ᴅʤ 
 ,ʘʡʨʘʪʢʝʨʠèס ʛʝʥ ʠʣʠʤשʘ ʤʠʡʥʝʪʠ ʩʠסʩʪʘʥץʘʣʧʘץʘʨʘפ
ʬʠʣʦʩʦʬʠʷ ʠʣʠʤʣʝʨʠʥʠש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, 
 ʳסʘʪʳʥʜʘ ץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɹʝʨʜʘץʘʣʧʘץʘʨʘפ
ʤᴅʤʣʝʢʝʪʣʠʢ ʩʳʡʣʳץʪʳש ʣʘʫʨʝʘʪʳ ɾʫʤʘʥʘʟʘʨ ɹʘʟʘʨʙʘ-
ʝʚ ʙʦʣʩʘ, ʝʢʠʥʰʠʩʠ ʬʠʣʦʣʦʛʠʷ ʠʣʠʤʣʝʨʠʥʠש ʜʦʢʪʦʨʳ, 
ʧʨʦʬʝʩʩʦʨ, çפʘʨʘץʘʣʧʘץʩʪʘʥסʘ ʤʠʡʥʝʪʠ ʩʠשʛʝʥ ʠʣʠʤ 
-ʰʠʥʰʠʩʠ 1961װ ,ʘʡʨʘʪʢʝʨʠè ʍʫʩʥʠʪʜʠʥ ʍʘʤʠʜʦʚס
ʞʳʣʳ ʧʝʜʠʥʩʪʠʪʫʪʪʳ ʪʘʤʘʤʣʘסʘʥ, ʙʠʦʣʦʛʠʷ ʠʣʠʤʣʝʨʠ-
ʥʠש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, çפʘʨʘץʘʣʧʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘ-
ʩʳʥʘ ʭʳʟʤʝʪ ʢᴇʨʩʝʪʢʝʥ ʠʣʠʤ סʘʡʨʘʪʢʝʨʠè, פʘʨʘץʘʣ-
ʧʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɹʝʨʜʘץ ʘʪʳʥʜʘסʳ ʤᴅʤʣʝʢʝʪʣʠʢ 
ʩʳʡʣʳץʪʳש ʣʘʫʨʝʘʪʳ ᴄʤʠʥ ɹʘʭʠʝʚ ʝʜʠ. 
ɾʫ˄ʤʘץʣʘʧ ʘʡʪץʘʥʜʘ, ʈʝʩʧʫʙʣʠʢʘʤʳʟ ʤʝʢʪʝʧʣʝʨʠʥ-

ʜʝ, ʘʢʘʜʝʤʠʷʣʳץ ʣʠʮʝʡʣʝʨʜʝ, ʦʨʪʘ ʘʨʥʘ˄ʣʳ ʢᴅʩʠʧ ᴇʥʝʨ 
ʢʦʣʣʝʜʞʣʝʨʠʥʜʝ, ʞʦץʘʨʳ ʦץʳ˄ ʦʨʳʥʣʘʨʳʥʜʘ ʞʘʩʣʘʨסʘ 
ʪᴅʣʠʤ ״ᴅʤ ʪᴅʨʙʠʷ ʙʝʨʠʧ ʘʪʳʨסʘʥ, ʫʩʪʘʟʣʘʨʜʳש ʫʩʪʘʟʣʘ-
ʨʳʥ ʪᴅʨʙʠʷʣʘʧ ʞʝʪʠʣʠʩʪʠʨʛʝʥ, ״ᴅʟʠʨʛʠ ˄ʘץʳʪʪʘ ʜʘ 
ʤʫסʘʣʣʠʤ ʢʘʜʨʣʘʨ ʪʘʷʨʣʘ˄ ʠʩʣʝʨʠʥʜʝ ʙʝʣʩʝʥʜʠʣʠʢ 
ʢᴇʨʩʝʪʠʧ ʘʪʳʨסʘʥ ᴄʞʠʥʠʷʟ ʘʪʳʥʜʘסʳ ʅᴇʢʠʩ ʤᴅʤʣʝʢʝʪ-
ʣʠʢ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʠʥʩʪʠʪʫʪʳ ʢʝʣʝʰʝʢʪʝ ʜʝ ʪʝʙʝʨʠʢ 
ʜᴅʨʛʘʡ ʙʦʣʳʧ ץʘʣʘ ʙʝʨʠ˄ʠ ʤʝʥʝʥ ʙʠʨʛʝ, ʪʝʢ סʘʥʘ ץʘ״ʘʨ-
ʤʘʥʣʘʨʳ ״ᴅʤ ʘʢʘʜʝʤʠʢʣʝʨʠ ʤʝʥʝʥ ʤʘץʪʘʥʳʰ ʝʪʠʧ ץʘʣ-
ʤʘʩʪʘʥ, ʝʣʝ ʜʝ ʙʠʨʥʝʰʰʝ ץʘ״ʘʨʤʘʥ ״ᴅʤ ʘʢʘʜʝʤʠʢʣʝʨʜʠ 
ʞʝʪʠʣʠʩʪʠʨʠʧ ʰʳסʘʨʘʪʫסʳʥʣʳסʳʥʘ ʠʩʝʥʠʤʠʟ ʢᴅʤʠʣ. 
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ʉɺʗɿɸʅʅɸʗ ɿɸɼɸʏɸ ʊɽʈʄʆʋʇʈʋɻʆʉʊʀ ɺ ɼɽʌʆʈʄɸʎʀʗʍ 

ɼʃʗ ʀɿʆʊʈʆʇʅʆɻʆ ʇɸʈɸʃʃɽʃɽʇʀʇɽɼɸ 

ʋ.ɿ.ɼʞʫʤʘʸʟʦʚ ï ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʠʠ ʧʦ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʥʘʫʢʘʤ, ʜʦʮʝʥʪ 

ʅʀʀ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 
Taʷʥʯ ʩʟ˄ʣʘʨ: ʪʝʨʤʦʵʣʘʩʪʠʢ, ʜʝʬʦʨʤʘʮʠʷ, ʙʦʰʣʘʥסʠʯ ʰʘʨʪʣʘʨ, ʦʰʢʦʨ ʚʘ ʦʰʢʦʨʤʘʩ ʩʭʝʤʘʣʘʨ, ʯʝʛʘʨʘʚʠʡ ʤʘʩʘʣʘ. 
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1. ɺʚʝʜʝʥʠʝ. ʌʦʨʤʫʣʠʨʦʚʢʘ ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʪʝʨʤʦ-

ʫʧʨʫʛʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ 
ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʤʝʭʘʥʠʢʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ. 
ʂʨʘʝʚʳʝ ʟʘʜʘʯʠ ʪʝʨʤʦʫʧʨʫʛʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʧʨʷ-
ʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ, ʤʦʛʫʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚ 
ʨʘʤʢʘʭ ʫʩʣʦʚʠʷ ʩʦʚʤʝʩʪʥʦʩʪʠ ʜʝʬʦʨʤʘʮʠʡ ʉʝʥ-ɺʝʥʘʥʘ 
[1]. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʩʣʦʚʠʷ ʩʦʚʤʝʩʪʥʦʩʪʠ ʜʝʬʦʨʤʘʮʠʡ, ʩ 

ʧʦʤʦʱʴʶ ʩʦʦʪʥʦʰʝʥʠʷ ɼʶʘʤʝʣʷïʅʝʡʤʘʥʘ ʠ ʫʨʘʚʥʝʥʠʷ 
ʜʚʠʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʠʩʘʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʥʟʦʨʘ 
ʥʘʧʨʷʞʝʥʠʡ ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʡ ɹʝʣʴʪʨʘʤʠ-ʄʠʯʝʣʣʘ 
[4,5]. ʋʨʘʚʥʝʥʠʷ ɹʝʣʴʪʨʘʤʠ-ʄʠʯʝʣʣʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 
ʪʨʝʤʷ ʫʨʘʚʥʝʥʠʷʤʠ ʜʚʠʞʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʢʨʘʝʚʫʶ ʟʘʜʘ-
ʯʫ ʩ ʜʝʚʷʪʴʶ ʫʨʘʚʥʝʥʠʷʤʠ ʠ ʪʨʝʤʷ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠ-
ʷʤʠ [10]. 
ɺ ʨʘʙʦʪʘʭ ɹʦʨʦʜʘʯʝʚʘ [7,8] ʧʦʢʘʟʘʥʳ, ʯʪʦ ʧʝʨʚʘʷ 

ʛʨʫʧʧʘ ʪʨʝʭ ʫʨʘʚʥʝʥʠʡ ɹʝʣʴʪʨʘʤʠ-ʄʠʯʝʣʣʘ ʟʘʚʠʩʠʤʳ 
ʦʪ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʫʨʘʚʥʝʥʠʡ. ɺ ʨʘʙʦʪʘʭ ʇʦʙʝʜʨʠ [2,3,4] 
ʫʩʣʦʚʠʷ ʩʦʚʤʝʩʪʥʦʩʪʠ ʠ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʧʨʠʚʝ-
ʜʝʥʳ ʢ ʢʨʘʝʚʦʡ ʟʘʜʘʯʝ ʩʦʩʪʦʷʱʠʭ ʠʟ ʰʝʩʪʠ ʫʨʘʚʥʝʥʠʡ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʧʨʷʞʝʥʠʡ. ɺ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʠʟ ʫʨʘʚ-
ʥʝʥʠʡ ʇʦʙʝʜʨʠ ʩʣʝʜʫʶʪ ʫʨʘʚʥʝʥʠʷ ɹʝʣʴʪʨʘʤʠ-
ʄʠʯʝʣʣʘ. ɺʦʧʨʦʩʳ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʧʦʩʪʘʥʦʚʢʠ ʢʨʘʝ-
ʚʳʭ ʟʘʜʘʯ ʚ ʧʝʨʝʤʝʱʝʥʠʷʭ ʠ ʥʘʧʨʷʞʝʥʠʷʭ ʨʘʩʩʤʦʪʨʝʥʳ 
ʚ [7]. ɺʦʧʨʦʩʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʨʝʰʝ-
ʥʠʷ ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʨʘʩʩʤʦʪʨʝʥʳ ʚ [8,9]. ʋʨʘʚʥʝʥʠʷ 
ɹʝʣʴʪʨʘʤʠ-ʄʠʯʝʣʣʘ ʩ ʫʯʝʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʩʩʤʦʪʨʝ-
ʥʳ ʚ ʨʘʙʦʪʝ ʅʦʚʘʮʢʦʛʦ [10]. 
ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʬʦʨʤʫʣʠʨʦʚʢʝ ʠ ʯʠʩʣʝʥ-

ʥʦʤʫ ʨʝʰʝʥʠʶ ʩʚʷʟʘʥʥʳʭ ʟʘʜʘʯ ʪʝʨʤʦʫʧʨʫʛʦʩʪʠ ʚ ʜʝ-
ʬʦʨʤʘʮʠʷʭ. ʈʝʰʝʥʠʝ ʷʚʥʳʭ ʩʭʝʤ ʧʨʠʚʝʜʝʥʳ ʢ ʨʝʢʫʨ-
ʨʝʥʪʥʳʤ ʩʦʦʪʥʦʰʝʥʠʷʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʤʧʦʥʝʥʪʦʚ 
ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʠʡ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʅʝʷʚʥʳʝ ʩʭʝʤʳ, 
ʧʨʠʚʝʜʝʥʳ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʤʝʪʦʜʘ 
ʧʨʦʛʦʥʢʠ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. 
2. ʇʦʩʪʘʥʦʚʢʘ ʩʚʷʟʘʥʥʦʡ ʟʘʜʘʯʠ ʪʝʨʤʦʫʧʨʫʛʦʩʪʠ 

ʜʣʷ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ. ʀʟʚʝʩʪʥʦ [4,5,6], ʯʪʦ ʩʚʷʟʘʥʥʘʷ 
ʢʨʘʝʚʘʷ ʟʘʜʘʯʘ ʪʝʨʤʦʫʧʨʫʛʦʩʪʠ ʜʣʷ ʠʟʦʪʨʦʧʥʳʭ ʩʦʩʪʦʠʪ 
ʠʟ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ 

, ,ij j i iX us r r+ =                  (1) 

ʩʦʦʪʥʦʰʝʥʠʷ ɼʶʘʤʝʣʷ-ʅʝʡʤʘʥʘ 

02 (3 2 ) ( ) ,i j ij ij ijʊ ʊs lqd me l m a d= + - + -  (2) 

 

ʩʦʦʪʥʦʰʝʥʠʷ ʂʦʰʠ 

, ,

1
( ),

2
ij i j j iu ue= +           (3) 

ʫʨʘʚʥʝʥʠʝ ʧʨʠʪʦʢʘ ʪʝʧʣʘ 

0 , 0 ,  (3 2 ) ,ii iiC T welq q ge g l m a- - =- = + (4) 

 

ʠ, ʥʘʯʘʣʴʥʳʭ ʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ 

0 0 0
| ,  | ,  | ,i

i t t i t t i t t

u
u T T

t
j y= = =

µ
= = =

µ
   (5) 

1 2

0 0| ,  | , | .i i ij j iu u n S ʊ ʊsä ä ä= = =   (6) 

ʛʜʝ 
ij
s-ʪʝʥʟʦʨ ʥʘʧʨʷʞʝʥʠʡ, ij

e-ʪʝʥʟʦʨ ʜʝʬʦʨʤʘʮʠʡ, 

i
u -ʧʝʨʝʤʝʱʝʥʠʷ, T- ʪʝʤʧʝʨʘʪʫʨʘ, ,  l m- ʫʧʨʫʛʠʝ 

ʧʦʩʪʦʷʥʥʳʝ ʃʘʤʝ, q-h ʘʨʦʚʘʷ ʯʘʩʪʠ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘ-

ʮʠʡ, 
iS-ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʥʘʛʨʫʟʢʘ, 

in -ʢʦʤʧʦʥʝʥʪʳ 

ʚʥʝʰʥʝʡ ʥʦʨʤʘʣʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ,S 
i

X - ʦʙʲʝʤʥʳʝ 

ʩʠʣʳ, 
ij
d- ʩʠʤʚʦʣ ʂʨʦʥʝʢʝʨʘ. 

ʉ ʧʦʤʦʱʴʶ ʩʦʦʪʥʦʰʝʥʠʡ (2) ʠ (3), ʫʨʘʚʥʝʥʠʝ 

ʜʚʠʞʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʝʤʝ-

ʱʝʥʠʡ [10] ʪ.ʝ. 

2 ( ) , (3 2 ) ,i i i i

i

T
u X u

x
m l m q l m a r r

µ
Ð + + - + + =

µ        

(7) 

ʛʜʝ 
2Ð -ʦʧʝʨʘʪʦʨ ʃʘʧʣʘʩʘ, .kkq e=  

ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʫʷ ʫʨʘʚʥʝʥʠʝ (7) ʧʦ 
jx  ʪ.ʝ. 

2

, , , ,( ) , (3 2 ) ,i j i j ij i j i ju ʊ X um l m q l m a r rÐ + + - + + =
  
(8) 

ʠ, ʧʦʤʝʥʷʚ ʚ (8) ʤʝʩʪʘʤʠ ʠʥʜʝʢʩʳ i ʠ j 
2

, , , ,( ) , (3 2 ) ,j i ji ij j i j iu ʊ X um l m q l m a r rÐ + + - + + =
  
(9) 

ʠ, ʩʣʦʞʠʚ ʫʨʘʚʥʝʥʠʷ (8) ʠ (9) ʤʦʞʥʦ ʥʘʡʪʠ [2], ʯʪʦ 

2

, , ,

1
( ) , (3 2 ) ( ) .

2
ij i j ij i j j i ijʊ X Xm e l m q l m a r reÐ + + - + + + = (10) 

ʇʦʩʣʝʜʥʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʥʘʣʦʛ 
ʫʨʘʚʥʝʥʠʷ ʩʦʚʤʝʩʪʥʦʩʪʠ ʜʝʬʦʨʤʘʮʠʡ ʜʣʷ ʪʝʨʤʦʤʝʭʘ-
ʥʠʯʝʩʢʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʠ ʩʦʩʪʦʠʪ ʠʟ ʰʝʩʪʠ 
ʫʨʘʚʥʝʥʠʡ. ʋʨʘʚʥʝʥʠʝ (10) ʪʘʢʞʝ ʤʦʞʝʪ ʥʘʡʜʝʥʦ ʠʟ 
ʫʩʣʦʚʠʷ ʉʝʥ-ɺʝʥʘʥʘ ʩ ʧʦʤʦʱʴʶ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʠ 
ʩʦʦʪʥʦʰʝʥʠʷ ɼʶʛʘʤʝʣʷ-ʅʝʡʤʘʥʘ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ 
ʦʙʲʝʤʥʭr ʩʠʣ, ʫʨʘʚʥʝʥʠʝ (10) ʠʤʝʝʪ ʚʠʜ 

2

,( ) , (3 2 ) .ij i j ij ijʊm e l m q l m a reÐ + + - + =
       

(11) 

ɿʘʤʝʪʠʤ, ʯʪʦ ʧʦʩʣʝʜʥʝʝ ʫʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʦ ʠʟ 
ʫʩʣʦʚʠʷ ʩʦʚʤʝʩʪʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʟʘʢʦʥʘ ɻʫʢʘ ʠ ʫʨʘʚʥʝ-
ʥʠʷ ʜʚʠʞʝʥʠʷ, ʠ ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʨʫʛʫʶ ʬʦʨ-
ʤʫ ʫʩʣʦʚʠʷ ʩʦʚʤʝʩʪʥʦʩʪʠ ʜʝʬʦʨʤʘʮʠʡ. ʇʦʵʪʦʤʫ, ʩʣʝʜʫʷ 
ʨʘʙʦʪʝ [10] ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚ-
ʥʝʥʠʷʤʠ ʩʦʚʤʝʩʪʥʦʩʪʠ ʜʝʬʦʨʤʘʮʠʡ. 
ɼʣʷ ʬʦʨʤʫʣʠʨʦʚʢʠ [4, 9] ʩʚʷʟʘʥʥʦʡ ʢʨʘʝʚʦʡ ʟʘʜʘʯʠ 

ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ ʢ ʫʨʘʚʥʝʥʠʶ (10) ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʦ-
ʝʜʠʥʠʪʴ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ (1) ʠ ʫʨʘʚʥʝʥʠʷ ʧʨʠʪʦʢʘ 
ʪʝʧʣʘ 

0 , 0 .ii iiC T welq q ge- - =-
 
   (12) 

ʋʨʘʚʥʝʥʠʶ (11-12), ʙʫʜʝʤ ʩʤʦʪʨʝʪʴ ʚ ʪʨʝʭʤʝʨʥʦʤ 
ʩʣʫʯʘʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʘʯʘʣʴʥʳʭ ʠ ʛʨʘʥʠʯʥʳʭ 
ʫʩʣʦʚʠʷʤʠ. 
3. ʄʝʪʦʜʳ ʨʝʰʝʥʠʷ. ʕʪʦʪ ʧʘʨʘʛʨʘʬ ʧʦʩʚʷʱʝʥ ʧʦ-

ʩʪʨʦʝʥʠʶ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʪʨʝʭʤʝʨʥʳʭ ʟʘʜʘʯ ʨʘʩ-
ʩʤʦʪʨʝʥʥʳʭ, ʚ ʧʘʨʘʛʨʘʬʝ 2. 
ʇʦʩʪʨʦʠʚ ʚ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʝ 0 , 0

i i
t x l² ¢ ¢ ʪʨʠ 

ʩʝʤʝʡʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʭr ʧʨʷʤʭr 

1 1 2 2 3 3
,  ,   ( , , 0, , 1,2,3),  

m l
x ih x jh x kh i j k n m t lt= = = = = =, 



                                                                                       Ilim hâm j§miyet. ˉ2.2024 

                                                                                                                          6 
 

( 0,1,2,...)l = ʠ ʩʣʝʜʫʷ ʨʘʙʦʪʘʤ [6] ʟʘʤʝʥʷʷ ʧʨʦʠʟʚʦʜʥʳʝ 

ʚ ʫʨʘʚʥʝʥʠʠ (11) ʨʘʟʥʦʩʪʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ, ʤʦʞʥʦ 

ʥʘʡʪʠ ʩʣʝʜʫʶʱʠʝ ʩʝʪʦʯʥʳʝ ʫʨʘʚʥʝʥʠʷ 
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h

T T T

h

e

g
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r

t

-

+ -
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+
-

- +
- =

- +
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(13) 

ɸʥʘʣʦʛʠʯʥʦʤ ʦʙʨʘʟʦʤ ʥʘʡʜʸʤ ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʳʝ 
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ʈʠʩ 1. ʉʨʘʚʥʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʠʡ 

ʧʨʠ t=0.05, y=0.5, z=0.5 
 

ʅʘ ʨʠʩ. 1 ʩʨʘʚʥʝʥʳ ʢʨʠʚʳʝ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʠʟʤʝʥʝ-
ʥʠʝ ʜʝʬʦʨʤʘʮʠʠ ʧʦ ʚʨʝʤʝʥʠ ʚ ʩʨʝʜʠʥʥʦʡ ʪʦʯʢʝ ʧʘʨʘʣ-
ʣʝʣʝʧʠʧʝʜʘ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʫʯʝʥʥʳʭ 
ʨʝʢʫʨʨʝʥʪʥʳʤ ʬʦʨʤʫʣʘʤ (ʷʚʥʘʷ ʩʭʝʤʘ) ʠ ʤʝʪʦʜʦʤ ʧʨʦ-
ʛʦʥʢʠ (ʥʝʷʚʥʘʷ ʩʭʝʤʘ). ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʪʘʙ-
ʣʠʮʘʤ (ʪʘʙ. 1-2) ʠ ʨʠʩʫʥʢʘʤ (ʨʠʩ. 1) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 
ʯʠʩʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʥʘʡʜʝʥʥʳʝ ʧʦ ʨʝʢʫʨʨʝʥʪʥʳʤ 
ʩʦʦʪʥʦʰʝʥʠʷʤ ʠ ʧʦ ʤʝʪʦʜʫ ʧʨʦʛʦʥʢʠ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟ-
ʢʠ, ʯʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʩʬʦʨʤʫʣʠʨʦ-
ʚʘʥʥʳʭ ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ 
ʯʠʩʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 
5. ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʘʤʢʘʭ ʫʩʣʦʚʠʡ ʩʦʚʤʝʩʪʥʦʩʪʠ ʉʝʥ-

ɺʝʥʘʥ ʩ ʧʦʤʦʱʴʶ ʫʨʘʚʥʝʥʠʡ ʃʘʤʝ ʧʦʩʪʨʦʝʥʳ 
ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ 
ʪʝʨʤʦʫʧʨʫʛʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʬʦʨʤʘʮʠʡ. ʉʬʦʨʤʫʣʠ-
ʨʦʚʘʥʘ ʩʚʷʟʘʥʥʘʷ ʢʨʘʝʚʘʷ ʟʘʜʘʯʘ ʪʝʨʤʦʫʧʨʫʛʦʩʪʠ ʚ ʜʝ-
ʬʦʨʤʘʮʠʷʭ ʜʣʷ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ ʩʦ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭ-
ʥʦʩʪʴʶ ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʧʦʣʝ ʢʫʧʦʣʦʦʙ-
ʨʘʟʥʦʡ ʬʦʨʤʳ. ɼʠʩʢʨʝʪʥʳʝ ʫʨʘʚʥʝʥʠʷ ʩʦʩʪʘʚʣʝʥʳ ʢʦ-
ʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʳʤ ʤʝʪʦʜʦʤ ʚ ʚʠʜʝ ʷʚʥʳʭ ʠ ʥʝʷʚʥʳʭ 
ʩʭʝʤ. ʈʝʰʝʥʠʝ ʷʚʥʳʭ ʩʭʝʤ ʧʨʠʚʝʜʝʥʳ ʢ ʨʝʢʫʨʨʝʥʪʥʳʤ 
ʩʦʦʪʥʦʰʝʥʠʷʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʤʧʦʥʝʥʪʦʚ ʜʝʬʦʨʤʘ-
ʮʠʡ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʅʝʷʚʥʳʝ ʩʭʝʤʳ ʨʝʰʝʥʳ ʧʦ ʤʝʪʦʜʫ 
ʧʝʨʝʤʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʫ ʧʨʦʛʦʥʢʠ ʧʦ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. 
ʈʘʟʨʘʙʦʪʘʥʳ ʯʠʩʣʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ ʪʨʝʭʤʝʨ-
ʥʳʭ ʪʝʨʤʦʫʧʨʫʛʠʭ ʢʨʘʝʚʳʭ ʟʘʜʘʯ. ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ 
ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʬʦʨʤʘʮʠʡ ʠ 
ʥʘʧʨʷʞʝʥʠʡ. 
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ʈɽɿʖʄɽ. ʄʘʟʢʫʨ ʠ  hʜʝʬʦʨʤʘʮʠʷʣʘʨʜʘʛʠ ʪʝʨʤʦʵʣʘʩʪʠʢʥʠʥʛ ʙʦסʣʘʥʛʘʥ ʜʠʥʘʤʠʢ ʤʘʩʘʣʘʣʘʨʠʥʠ ʤʘʪʝʤʘʪʠʢ ʚʘ ʩʦʥʣʠ ʤʦʜʝʣ-

ʣʘʰʪʠʨʠʰʛʘ ʙʘסʠʰʣʘʥʛʘʥ. ʊʝʛʠʰʣʠ ʙʦʰʣʘʥסʠʯ ʚʘ ʯʝʛʘʨʘʚʠʡ ʰʘʨʪʣʘʨʛʘ ʵʛʘ ʙ˄ʣʛʘʥ ʧʘʨʘʣʣʝʧʠʧʝʜ ʫʯʫʥ ʜʝʬʦʨʤʘʮʠʷʣʘʨʜʘʛʠ ʪʝʨ-
ʤʦʵʣʘʩʪʠʢʥʠʥʛ ʩʦʥʣʠ ʙʦסʣʘʥʛʘʥ ʯʝʛʘʨʘʚʠʡ ʤʘʩʘʣʘʩʠ ʪʫʟʠʣʛʘʥ ʚʘ ʩʦʥʣʠ ʝʯʠʣʛʘʥ. 
ʈɽɿʖʄɽ. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʠ ʯʠʩʣʝʥʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʪʝʨʤʦʫʧʨʫʛʦʩʪʠ ʩʚʷʟʘʥʥʦʡ ʜʠʥʘ-

ʤʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʚ ʜʝʬʦʨʤʘʮʠʷʭ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʘ ʠ ʨʝʰʝʥʘ ʯʠʩʣʝʥʥʦ ʢʨʘʝʚʘʷ ʟʘʜʘʯʘ ʪʝʨʤʦʫʧʨʫʛʦʩʪʠ ʚ ʜʝʬʦʨʤʘʮʠʷʭ ʜʣʷ ʧʘ-
ʨʘʣʣʝʣʝʧʠʧʝʜʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʘʯʘʣʴʥʳʤʠ ʠ ʢʨʘʝʚʳʤʠ ʫʩʣʦʚʠʷʤʠ. 

SUMMARY. This work is devoted to mathematical and numerical modeling of the coupled dynamic problem of thermoelasticity in 
deformations. A numerically related boundary value problem of thermoelasticity is formulated and solved in deformations for a parallel-
epiped with the corresponding initial and boundary conditions  

 
OóZBEKISTON RESPUBLIKASIDA QISHLOQ XOóJALIGI MAHSULOTLARINI  

YETISHTIRISH VA TASHISHNING HOZIRGI HOLATI  
B.Z.Ergashev ï doktorant  
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Tayanch soózlar: meva-sabzovot mahsulotlari, intermodal tashishlar, refrijerator konteyner. 
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Kirish. Oózbekiston Respublikasi, markaziy Osiyo 

mintaqasining markazida joylashgan boólib, qadimdan qish-
loq xoójaligi sanotining rivojlanganiligi bilan qoóshni 
davlatlardan farq qilib turadi. Bu soha mamlakat iqtisodiyo-
tining asosiy tarmoqlaridan biri hisoblanadi va aholining 
katta qismi uchun asosiy daromad manbayi deb baholanadi. 
Qishloq xoójaligi mahsulotlarini yetishtirish va ularni tash-

ish, Oózbekistonning iqtisodiy barqarorligi va rivojlanishi 
uchun muhim ahamiyatga ega. Ushbu ilmiy maqola, 
Oózbekiston qishloq xoójaligi sohasida soónggi yillarda roóy 
berayotgan oózgarishlar, yangi yondashuvlar va ularning 
iqtisodiyotga ta'sirini tahlil qiladi. Shuningdek, 
mahsulotlarni yetishtirishdan tortib, ularni ichki va tashqi 
bozorlarga tashishgacha boólgan jarayonlar koórib chiqiladi. 
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Oózbekistonning turli mintaqalari turli xil qishloq 
xoójaligi mahsulotlarini yetishtirish imkoniyatiga ega.   
Paxta, g'alla, meva-sabzavotlar va boshqa koóplab 
mahsulotlar bu yerda keng koólamda yetishtiriladi. Biroq, 
soónggi yillarda global iqlim oózgarishi, suv resurslarining 
kamayishi, shuningdek, iqtisodiy va texnologik rivojlanish 
qishloq xoójaligi amaliyotlariga ta'sir koórsatmoqda.  

Mavzuning dolzarbligi shundaki, qishloq xoójaligi     
sohasidagi samaradorlikni oshirish va mahsulotlar sifatini 
yaxshilash, nafaqat mahalliy iqtisodiyot uchun, balki aholi-
ning turmush darajasini koótarishda ham muhim 
ahamiyatga ega. Shu sababli, ushbu tadqiqot Oózbekiston 
qishloq xoójaligini rivojlantirishning hozirgi holatini va 
kelajakdagi istiqbollarini tahlil qilib, sohaga oid siyosiy 
qaror qabul qiluvchilar, fermerlar va boshqa manfaatdor 
tomonlar uchun foydali ma'lumotlar taqdim etishga  
qaratilgan 

Adabiyotlar tahlili. Oózbekiston Respublikasi Preziden-
tining 2017-yil 7-fevraldagi PF-4947-son "Oózbekiston 
Respublikasini yanada rivojlantirish boóyicha harakatlar 
strategiyasi toóg'risida"gi farmoni, 2017-yil 6-noyabrdagi 
PQ-3377-son ñMeva-sabzavot mahsulotlari, uzum, poliz, 
dukkakli ekinlar, shuningdek, quritilgan sabzavot va 
mevalarni mahalliy eksport qiluvchilarni qoóllab-quvvatlash 
boóyicha qoóshimcha chora-tadbirlar toóg'risidaò gi qarori, 
2016-yil 18- sentyabrdagi PQ-2603-son ñMeva-sabzavot, 
uzum va poliz mahsulotlarini eksport qilishni rag'batlan-
tirishga doir qoóshimcha chora-tadbirlar toóg'risidaògi 
qarorida, shuningdek mazkur faoliyatga tegishli boshqa 
me'yoriy-huquqiy hujjatlarda belgilangan vazifalarni   
amalga oshirishga ushbu tadqiqot muayyan darajada xizmat 
qiladi [1-3]. 

Refrijerator vagon va konteynerlarda poliz 
mahsulotlarini tashish boóyicha jahondagi yirik tadqiqotchi-
lar, jumladan M.N.Terterov, V.K.Mironenko, A.P.Dyubko, 
O.B.Malikov, N.G.Makarenko, Alejandro Martinez-Sala, 
D.Guerin, R.Montanari, E.Bischoff va boshqalar tomonidan 
ilmiy-tadqiqot ishlari olib borilgan [4,5].  

Yurtimizda bir qator olimlarning tadqiqotlari poliz 
mahsulotlarini tashish sharoitini va tashkillashtirishini 
takomillashtirish muammolariga bag'ishlangan. Tez buzilu-
vchan yuklarni tashishni takomillashtirish masalalari 
boóyicha izlanishlar iqtisod fanlari doktorlari G.A.Samatov, 
M.N.Irisbekova, N.N.Ibragimov, D.I.Ilesaliev, texnika fan-
lari nomzodlari N.S.Sarvirova, M.N.Joórayev,  
X.L.Korobko, I.S.Gafurov, Sh.Sh.Karabasovlar tomonidan 
olib borilgan [4-8].  
Tabiiy iqlimning qulay sharoitlari Oózbekistonda yuqori 

sifatli poliz mahsulotlarini yetishtirish imkoniyatini beradi. 
Quyoshli kunlar davomiyligining, havo namligining, 
tuproqni oóziga xosligining oózaro uyg'unlashuvi natijasida, 
Oózbek tuprogóida oóstirilgan poliz mahsulotlari vitamin va 
mikroelementlarga toóyingan boólib, alohida koórsatkichlar 
boóyicha esa Yevropaning navlaridan ham yuqori 
baholanadi. Shuning uchun, poliz mahsulotlarining ishlab 
chiqarilishini rivojlantirishda Oózbekiston raqobatdosh 
afzalliklarga ega ekanligini toóliq ishonch bilan aytish 
mumkin. Tabiiyki, ushbu mahsulotni yirik hajmlarda ek-
sport qilish imkoniyatiga egadir. Ob-havo sharoitlari poliz 
mahsulotlarini minimal xarajatlar bilan uzoq vaqt davomida 
saqlashga imkoniyat beradi. Ushbu fakt yil davomida tashqi 
isteômolchilarning ta'minotini yoólga qoóyishda obyektiv 
shart-sharoitni yaratadi. 
Ammo bugungi kunda qishloq xoójaligining mavjud va 

boy imkoniyatlari yetkazib berishlar zanjirida toólaligicha 
foydalanilmasdan kelmoqda. 

 
1-rasm. Oózbekistonda 2020-yil hisobiga koóra tez 

buziladigan yuklarni yetishtirish hajmi 

 

2020-yilning natijalari boóyicha baliq va qishloq xoójaligi 

3,0% ga ijobiy oósishini koórsatadi. Ushbu dinamikaning 

ijobiy koórsatkichlari oósimlik yetishtirishning 3,4% ga 

oósishi (2019-yilda ï 4,8% ga, 2018 yilda 4,2% ga) va 

chorvachilikning 2,1% ga oósishi (2019-yilda ï 1,6% ga, 

2018 yilda ï 5,7% ga) bilan izohlanadi. 

Poliz mahsulotlari umumiy hajmining eng katta ulushi 

14,4% Surxondaryo viloyatiga toóg'ri keladi. Shuningdek, 

eng katta koórsatkichlar Jizzax (12,4%), Sirdaryo (11,2%), 

Buxoro (8,4%) va Andijon (8,0%) viloyatlariga toógóri kel-

ganligi qayd etildi. Poliz mahsulotlarining eng kichik 

koórsatkichlari Toshkent (2,8%) va Namangan (4,4%) vi-

loyatlarida kuzatildi. 2020-yilda oósishning yuqori 

koórsatkichlari Farg'ona (110,2%), Namangan (109,5 %), 

Qoraqalpogóiston Respublikasi (107,5%), Buxoro (104,6%) 

va Surxondaryo (104,2 %) viloyatlarida qayd etildi. 

 

 
2-rasm. Mintaqalar kesimida poliz 

mahsulotlarini yetishtirish hajmi 

  

Hukumat tomonidan qishloq xoójaligi va bogódorchilikni 

rivojlantirishga katta eôtibor qaratilayotgani bois eksport 

qilinayotgan mahsulotlar sifati va hajmi yildan-yilga ortib 

bormoqda. Jumladan, 2023-yil  yanvar-noyabr oylarida 1 

633,5 ming tonna meva va sabzavotlar eksporti amalga 

oshirilgan boólib, ushbu koórsatgich 2022-yilning mos dav-

riga nisbatan 1,4 % ga yoki 23,1 ming tonnaga koópaydi 

Meva-sabzavot mahsulotlarining asosiy eksport bozorlari 

Rossiya (37,6 %), Pokiston (16,5 %), XXR (12,7 %) hamda 

Qozogóiston (10,4 %) davlatlari hissasiga toógóri kelgan. 

2023- yil  yanvar-noyabr oylarida oziq-ovqat mahsulotlarin-

ing asosiy qismi boólgan 1 091,5 mln. AQSH dollari 

qiymatidagi meva-sabzavot eksport qilindi. Bu koórsatkich 

2022-yilning mos davriga nisbatan 5,0 % ga koópaydi va 

jami eksportdagi ulushi 4,7 % ni tashkil etdi.  



                                                                                       Ilim hâm j§miyet. ˉ2.2024 

                                                                                                                          9 
 

 
3-rasm. Meva-sabzavot mahsulotlari eksporti (2023- yil 

yanvar-noyabr, oózgarish surôatlari, qiymatga nisbatan) 

 
4-rasm.  Meva-sabzavot mahsulotlarining eksport 

geografiyasi (2023-yil yanvar-noyabr) 
 
2023-yil  yanvar-noyabr oylarida meva va sabzavotlar 

eksportining qiymat jihatidan eng katta hajmi Rossiyaga 
toógóri keldi (meva va sabzavotlar eksporti umumiy hajmin-
ing 37,6 % i), bu koórsatkich Pokistonga eksport hajmidan 
2,3 barobar koóp. 

 

Poliz mahslotlarining eksportini kengaytirish maqsa-
dida, ularni bozorga yetkazishda barcha tashish qoidalariga 
rioya etish bilan bog'liq boólgan bir qator masalalarni 
yechish zarurdir. Bu esa oóz navbatida mahsulotning yuqori 
sifatini ta'minlaydi. 

Poliz mahsulotlarini tashish masalalarining tadqiqi shu-
ni koórsatadiki, ushbu mahsulotning asosiy qismi xususiy 
tadbirkorlar tomonidan boshqa davlatlarga avtomobil trans-
porti yordamida olib chiqilmoqda. Ushbu jarayon asosan 
temir yoól transportida amalga oshirilishiga qaramasdan, 
Novosibirsk, Vladivostok, Moskva, Sankt-Peterburg kabi 
uzoqdagi mintaqalarga ham mahsulotlarning olib chiqilishi 
avtomobil transportida bajariladi. Ushbu vaziyatning yu-
zaga kelishi sabablaridan biri, ushbu yuqorida keltirilgan 
mahsulotlarning aksariyat qismi fermerlik yoki 
dehqonchilik xoójaliklarida ishlab chiqariladi. Bu esa oóz 
navbatida tashiladigan mahsulotning kichik guruhlarda 
boólishiga sabab boóladi. 

Olingan hosilning tonnasi vagonga ortilishi zarur 
boólgan miqdordan sezilarli darajada kam boólganligi saba-
bli, uncha katta boólmagan fermerlik va dehqonchilik 
xoójaliklarida yetishtirilgan, joónatishga tayyor boólgan 
poliz mahsulotlarining hajmi har doim ham vagonning 
sig'imiga muvofiq boólmaydi. Kichik tadbirkorlarga esa bir 
necha tonna poliz mahsulotlarini temir yoól vagonida tash-
ish daromad keltirmaydi. Shu sababli, joónatuvchilarning 
aksariyat qismi ushbu tashishlar uchun avtomobil trans-
portini tanlashadi. Ushbu holat, bozor iqtisodiyotidagi bun-
day raqobat xizmat koórsatishning turli sohalari uchun xo-
sligini koórsatadi. Shuning uchun bugungi kunda, bunday 
yuk joónatuvchilarni yoóqotmaslik uchun mijozlarga mayda 
joónatmalarga moóljallangan harakatdagi tarkibni taqdim 
etish zarurdir. Ushbu maqsadda, ishchi parki refrijerator 
vagonlar qatorida, kichik hajmdagi yuklar uchun 
moóljallangan ï refrijerator konteynerlarga ham ega boólish 
kerak. 

SWOT tahlili. SWOT analizi ï bu kuchli va zaif tomon-
lar, imkoniyatlar va tahdidlarni aniqlash orqali har qanday 
biznes strategiyasi yoki loyihani baholash usuli. Keling, 
poliz mahsulotlarini temir yoól vagoni, avtomobil va refrije-
rator konteyneri orqali tashishning SWOT analizini koórib 
chiqamiz. 

1-jadval. Qishloq xoójalik mahsulotlarini tashishda turli transport turlarini foydalanish yuzasidan SWOT tahlili. 
Transport 

usuli Kuchli tomonlar  Zaif tomonlar  Imkoniyatlar  Tahdidlar  

 
 
 
 
 

Temir yoól 
yagoni 

- Katta hajmdagi yuklarni 
tashish imkoniyati 

- Harakatlanish 
jadvalining aniqligi 

- Katta miqdordagi 
mahsulotlarni bo-
zorga yetkazish. 

- Temir yoól trans-
porti infrastrukturasi 
oózgarishi 

- Uzoq masofalarga arzon 
narxlarda yuk tashish 

- Yuk tashish uchun 
oldindan rejalashtirish 

- Ekologik toza 
transport sifatida 
rivojlanish 

- Raqobatchi 
transport turlarining 
oósishi 

- Atrof-muhitga kamroq 
zarar (past uglerod chiqin-
dilari chiqarish) 

- Har xil ob-havo sharoit-
lariga moslashuvchan 
-likning cheklanganligi 

  

 
 
 
 
 
 
 
Avtomobil  

- Yuklash va tushirishning 
moslashuvchanligi. 

- Kichik hajmdagi 
yuklarni tashish cheklan 
-ganligi 

- Kichik va oórta 
hajmdagi fermer 
xoójaliklari bilan 
hamkorlik 

- Yoól-transport 
qoidalarining 
oózgarishi 

- Turli ob-havo sharoitlariga 
moslashuvchan 

- Yoól-transport hodisala-
ri xavfi 

- Tez yetkazib ber-
ish orqali mijozlar 
qoniqishini oshirish 

- Yogóin-sochin va 
yoól sharoitlarining 
noqulayligi 

- Har xil yoónalishlarda tez 
va samarali harakatlanish 
imkoniyati 

- Katta masofalarga tash-
ish narxi qimmat 

  

 
 
 
 
 
 
 
Refrijerator 
konteyneri 

- Mahsulotlarning sifatini 
saqlash uchun sozlanishi 
mumkin boólgan haroratni 
taôminlaydi 

- Konteynerlarni 
taóminlash va saqlash 
narxi 

- Mahsulotlarni 
xalqaro bozorlarga 
eksport qilish 

- Elektr taôminoti 
uzilishlari 

- Uzoq masofalarga 
mahsulotlarni yangi holda 
yetkazib berish imkoniyati 

- Elektr taôminoti va 
texnik xizmat koórsatish 
talablari 

- Muzlatilgan va 
yangi mahsulotlarni 
tashish bozorini 
kengaytirish 

- Texnik nosozliklar 
va taômirlash xa-
rajatlari 

- Har xil transport  turlari 
(temir yoól, avtomobil, 
dengiz) bilan moslashu-
vchanligi 
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Bu jadval turli transport usullari uchun strategik          
rejalashtirishda asosiy omillarni hisobga olish imkonini 
beradi, ularning har birining afzalliklari va kamchiliklari, 
shuningdek, ularga ta'sir qilishi mumkin boólgan tashqi 
omillar hisobga olinadi. Bu maôlumotlar asosida transport 
kompaniyalari oóz operatsiyalarini optimallashtirish va  
kelajakdagi tahdidlarga qarshi chora-tadbirlar ishlab      
chiqishlari mumkin. 

Xulosa. Temir yoól vagonlari katta hajmdagi yuklarni 
uzoq masofalarga arzon va atrof-muhitga kam zarar yet-
kazgan holda tashish imkonini beradi. Biroq, ularning hara-
katlanish jadvalining qattiq nazorat qilinishi va har xil ob-
havo sharoitlariga moslashuvchanlikning cheklanganligi 
kamchiliklardir. Temir yoól transportining rivojlanishi 
ekologik toza transport sifatida bozorni kengaytirish      
imkoniyatlarini yaratadi, ammo infrastrukturaning 
oózgarishi va raqobatning oósishi tahdid soladi. 

Avtomobillar yuklash va tushirishning moslashuvchan-
ligi, turli ob-havo sharoitlariga moslashuvchanlik va turli 
yoónalishlarda tez va samarali harakatlanish imkoniyatini 
taqdim etadi. Kichik hajmdagi yuklarni tashish cheklangan-

ligi, yoól-transport hodisalari xavfi va katta masofalarga 
tashishning qimmatligi esa kamchiliklardir. Kichik va oórta 
hajmdagi fermer xoójaliklari bilan hamkorlik qilish va tez 
yetkazib berish orqali mijozlar qoniqishini oshirish imkoni-
yatlari mavjud, lekin yoól-transport qoidalarining oózgarishi 
va noqulay yoól sharoitlari tahdid soladi. 

Refrijerator konteynerlar mahsulotlarning sifatini 
saqlash uchun moslashuvchan haroratni taôminlaydi va 
uzoq masofalarga mahsulotlarni yangi holda yetkazib    
berish imkoniyatiga ega. Biroq, konteynerlarni ta'minlash 
va saqlashning yuqori narxi, elektr taôminoti va texnik  
xizmat koórsatish talablari zaif tomonlardir. Mahsulotlarni 
xalqaro bozorlarga eksport qilish va muzlatilgan hamda 
yangi mahsulotlarni tashish bozorini kengaytirish kabi   
imkoniyatlar mavjud, ammo elektr ta'minoti uzilishlari va 
texnik nosozliklar tahdid soladi. 

Ushbu tahlil transport kompaniyalari uchun turli 
transport usullarini tanlashda qaror qabul qilish jarayonida 
muhim maôlumotlar taqdim etadi, ularning strategik       
rejalashtirishlarida va kelajakdagi tahdidlarga qarshi chora-
tadbirlar ishlab chiqishlarida yordam beradi. 
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REZYUME. Maqolada Oózbekiston Respublikasida yetishtirilayotgan meva va sabzavotlarni tashish jarayonlari, yetishtirish 
hududlari eksport geografiyasi tahlili qilingan boólib, hozirgi kunda meva va sabzavotlarni tashish jarayonlarida qanday toósiqlarga duch 
kelinayotganligi va shu mummolarni yechishda  qanday usullar qoóllanilganligini bayon qiluvchi adabiyotlar tahlili oórganilgan. Meva va 
sabzovotlarni tashishda, tashish texnologiyalari tahlili oótkazilib kerakli xulosalar berilgan. 
ʈɽɿʖʄɽ. ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʦʮʝʩʩ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʋʟʙʝʢʠʩʪʘʥ, ʛʝʦʛʨʘʬʠʷ ʵʢʩʧʦʨʪʘ ʨʝʛʠʦʥʦʚ ʚʳʨʘʱʠʚʘʥʠʷ, ʠʟʫʯʝʥ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ, ʦʧʠʩʳʚʘʶʱʝʡ, ʩ ʢʘʢʠʤʠ ʧʨʝʧʷʪʩʪʚʠʷʤʠ 
ʩʪʘʣʢʠʚʘʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʮʝʩʩ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ ʠ ʢʘʢʠʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ 
ʧʨʦʙʣʝʤ. ʇʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʜʝʣʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ 
ʚʳʚʦʜʳ. 

SUMMARY . The article analyzes the processes of transportation of fruits and vegetables grown in the Republic of Uzbekistan, the 
geography of exports of growing regions, and analyzes the literature describing what obstacles the processes of transporting fruits and 
vegetables are currently facing and what methods are used to solve these problems. When transporting fruits and vegetables, an analysis 
of the transportation technology is carried out and the necessary conclusions are drawn. 
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Fizikaning, mexanikaning, texnikaning, umuman 

olganda, tabiyatshunoslikning koóp sonli sohalaridagi har 
xil obyektlarni (hodisalarni, jarayonlarni) ularning mexanik 
modellarini yasab tadqiq qilish masalalari n-darajali 
algebraik tenglamalarni va bunday tenglamalarning 
tizimlarini yechishga olib keladi [3:9]. 

Ushbu holatlarga bogóliq, chiziqli emas algebraik 
tenglamalarni va ularning tizimlarini yechish masalasi 
hisoblash matematikasining keng tarqalgan, eng muhim 
masalalarining biri boóladi [1:163]. 

Ushbu maqolada algebraik tenglamalarni yechishning 
hisoblash amaliyotida keng qoóllaniladigan, koóphadlarni 
koópaytuvchilarga ajratishning Lin Shinge va Fridman 

usullari va ularning berilgan aniq tenglamalarni yechishga 
tatbiqlari bayon qilinadi.  

Haqiqiy koeffitsientli 

nn

nn

n xxxxf aaaa ++++= -

-

1

1

10 ...)(            (1) 

koóphadini darajasi ikkidan yuqori boólmagan, haqiqiy 
koeffitsientli koóphadlarning koópaytmasi turida koórsatish 
mumkin [2:158]. Bu koópaytuvchilarga ajratishda  chiziqli 
koópaytuvchilar  

0...)( 1

1

10 =++++= -

-

nn

nn

n xxxxf aaaa          (2) 

tenglamasining haqiqiy ildizariga, kvadrat koópaytuvchilar - 
kompleks qoóshma ildizlarining juftlariga mos keladi. 
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Shunday qilib, (1) koóphadini koópaytuvchilarga ajratish 
usullarini bilgan holda, (2) tenglamasining ildizlarini topish 
masalasini juda oddiy tenglamalarni yechishga keltirish 
mumkin.  

Berilgan (1) koóphadini m ï darajali )(xgm
 

koópaytuvchisini ajratishning Lin usulining, yoki eng 

soónggidan oldingi qoldiq usulining mohiyati 

quyidagilardan iborat.  

Izlanayotgan )(xgm
 koóphadiga dastlabki yaqinlashish 

sifatida m - darajali  
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koóphadi tanlab olinib, )(xfn
 koóphadini )(1, xgm

 

koóphadiga eng soónggidan oldingi qoldiqda m - darajali 

koóphad kelib chiqqunga qadar boólinadi. Kelasi  )(2, xgm
 

yaqinlashishi hisobida bu qoldiqni 
mx  ning oldidagi 

koeffitsientga boólishdan kelib chiqqan koóphad qabul 

qilinadi. Soónggi koóphad soónggidan oldin keltirilgan 

qoldiq deyiladi. Bundan soóng, koórsatilgan jarayon 

takrorlanadi, yaôni bunday usul bilan ()xgm
 koóphadiga k-

yaqinlashish boólgan 
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koóphadi topilgan boólsa, u holda kelasi )(1., xg km +  

yaqinlashuvi )(xfn
 koóphadini )(., xg km

 koóphadiga 

boólishdan kelib chiqqan, soónggidan oldin keltirilgan 

qoldiq hisobida aniqlanadi. Bu jarayon )(. xgm
 koóphadiga 

ketma-ket kelgan ikkita yaqinlashishlarning koeffitsientlari 

oldindan berilgan aniqlik chegarasiga mos kelguncha 

davom ettiriladi. Agarda  
maaa ,...,, 21  

 ï izlanayotgan 

)(xgm
 koóphadining yechimlari:  
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esa )(xfn  koóphadini )(xgm
koóphadiga boólishdan 

kelib chiqqan boólinma koóphad, yaôni: 

)()()( xPxgxf mnmn -=  

boólsa, u holda 

),...,2,1(,
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sonlari absolyut qiymati boóyicha 1 dan kichik va bosh-

langôich )(1, xgm
yaqinlashuvi  )(xgm

 koóphadiga 

yetarlicha yaqin tanlab olinganda, Lin usuli yaqinlashuvchi 

boóladi. Agarda (5) sonlarining absolyut qiymati boóyicha 

eng kattasi haqiqiy son boólsa, u holda 
)()1( k

j

k

j bb -+
 farqi, 

maxraji shu songa teng boólgan geometrik progressiya te-

zligi bilan nolga yaqinlashuvchi boóladi. Lin usulini 

qoóllaganda koópincha (1) koóphadining chiziqli va kvadrat-

ik koópaytuvchilarini ajratish bilan cheklanadi. Buning sab-

abi, koóphadning bunday koópaytuvchilarini oldindan yetar-

li aniqlik bilan aniqlash uchun qoóllanadi. Lekin faqat 

koóphadning chiziqli koópaytuvchilarini ajratgan holatda 

gina Lin usulining yaqinlashuvchi boólishining yetarli oddiy 

shartlarini aniqlash mumkin [5:332]. 

Bizdan (1) koóphadining x-Ŭ  koópaytuvchisin ajratish 

talab qilinib, unga Lin usuli bilan topilgan k ï yaqinlashish  

(x-Ŭ
(k)

) boólsin. Shunda quyidagi ayniyat oórinli boóladi: 
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Bunda 
)1( +- kx a  - x-Ŭ  ga  (k+1) ï yaqinlashish. 

Bu (6) ayniyatidan  quyidagi natijaga kelamiz: 

( ) ( ) () )1()(

00

)1()()(

0

)( 0; ++ -=-= kkkkkk

n dfdf aaaa  

yoki 

( )
()0

)(

)1(

)()1(

n

k

n

k

kk

f

f a

a

aa
=

-
+

+

 

Bundan: 
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tengligiga kelamiz. Bu tenglikni 
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tenglamasining x=Ŭ  ildizini topish uchun yasalgan oddiy 

iteratsiyalar usuli deb hisoblash mumkin. U holda: 

()
()
()0

1
n

n

f

f a
aaj
¡

+=¡                                 (9) 

boólganligi uchun, () 1<aj¡ sharti bajarilganda 

() 1<Kx ¢j  

tengsizligi bajariladigan  x=Ŭ  ildizining bazē bir kishik 

atrofi bor boóladi va agarda Ŭ
(1)

   dastlabki  yaqinlashuvi shu 

kishik atrofdan olingan boólsa, u holda (7) iteratsion ja-

rayoni yaqinlashuvchi boóladi. Undan tashqari, (2) 

tenglamaning barcha ildizlari ishoralari bir xil haqiqiy son-

lar va Ŭ ï uning absolyut qiymati eng kishik ildizi boólsa, u 

holda () 1<aj¡    sharti bajariladi. Haqiqatda ham, bu ho-

latda (2) tenglamaning barcha ildizlarini ularning absolyut 

qiymatlarining oósish tartibida joylashtirsak, yaôni 

naaa ¢¢...21 <  

tengsizliklari bajarilsa, u holda 
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boóladi. Shu bilan birga, barcha  ( )ni
i

,...,3,21 =
a

a  nisbatlari 

musbat sonlar va 1 dan kishik bolganligi uchun 
( )
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1
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f
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                                (11) 

tengsizliklari bajariladi. Bu (7) iteratsion jarayonining ya-

qinlashuvchi boólishining yetarli shartining bajarilganligini 

dalillaydi.  

Endi esa koóphadlarni koópaytuvchilarga ajratisning 

Fridman usulini koórib oótamiz. Fridman  usuli bilan 

berilgan )(xfn
 koóphadining )(xgm

koópaytuvchisini 

ajratish, Lin usuli singari bir xil hisoblash algoritmiga ega 

boólmaydi. Bu usuda, agarda ()xg km,
 izlanayotgan )(xgm

koópaytuvchisiga k ï yaqinlashish boólsa, u holda kelasi 

(k+1) ï yaqinlashishi quyidagicha topiladi: Lin usulidagi 

singari, )(xfn
  koóphadini ()xg km,

  koóphadiga boólamiz, 

lekin boólishni eng soónggi qoldiq kelib chiqqungacha 
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davom etadi. Olingan boólinma koóphadni x ning oósuvchi 

darajalari boóyicha joylashtiradi va unga )(xfn
  koóphadini 

boólinmada m darajali koóphad kelib chiqquncha boóladi. 

Bu boólinma koóphadni  x
m
  ning oldidagi  koeffitsientga 

boólib, kelib chiqqan natijani ()xg km 1, +
 koóphadi uchun 

qabul qiladi. Agarda izlanayotgan x-Ŭ  chiziqli 

koópaytuvchisiga k ï yaqinlashish 
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quyidagi natijaga kelamiz: 
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Bundan ketma-ket quyidagi tengliklar kelib chiqadi: 
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Fridman usulining algoritmi boóyicha,  x  ning 

darajalarining oósib borishi tartibida joylashgan )(xfn   

koóphadini 
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koóphadiga, boólinmada birinchi darajali koóphad kelib 

chiqqunga qadar boólib, quyidagi natijaga ega boólamiz: 
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Bu koóphadni  x  ning  oldidagi  koeffitsientga boólsak, 

Fridman usulining  (k+1) ï yaqinlashuvi kelib chiqadi: 
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Bundan, quyidagi tenglikga kelamiz: 
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tenglamasini yechish uchun yasalgan iteratsion usul boóladi. 

Oóz navbatida, (16) iteratsion jarayoni x=Ŭ  ildiziga yaqin-

lashuvchi boólishi uchun uning bazibir kishik atrofida 
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tengsizligining bajarilishi va Ŭ
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   ning shu atrofdan olinishi 

yetarli boóladi. Lekin, (18) sharti  
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tengsizligi toóἆri boólganda gina bajariladi. 

 Agarda (2) tenglamaning barcha ildizlari haqiqiy, 
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boólishini isbotlaymiz. Haqiqatda ham, i Ó 2  uchun 
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boóladi. Sababi, har bir kvadrat qavs musbat va 1 dan 

kichik. Shunday qilib, (22) tengsizligi barcha n uchun 

toógóri boóladi. Shuning uchun (21) tengligidan va (22) 

tengsizligidan quyidagi natijaga kelamiz: 
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Endi (10) va (23) ni taqqoslab, quyidagi tengsizli-

klarning toóἆriligiga ishonamiz: 

() ()10 11 <<< ajay ¡¡  

Bu natija, koórilayotgan holatda Fridman usuli Lin usuli 
bilan taqqoslaganda tezroq yaqinlashuvchi boólishini bild-
iradi. Umumiy holda Fridman usuli bilan Lin usulining ya-
qinlashish sohalari mos kelmaydi. 

Adabiyotlar  
1. ɹʝʨʝʟʠʥ ʀ.ʉ., ɾʠʜʢʦʚ ʅ.ʇ. ʄʝʪʦʜʳ ʚʳʯʠʩʣʝʥʠʡ, ʪ.1. ï ʄ.: çʅʘʫʢʘè, 1966. 
2. ɼʝʤʠʜʦʚʠʯ ɹ.ʇ., ʄʘʨʦʥ ʀ.ɸ. ʆʩʥʦʚʳ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʠ. ï ʄ.: çʅʘʫʢʘè,1966. 
3. ɿʘʛʫʩʢʠʥ ɺ.ʃ. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʯʠʩʣʝʥʥʳʤ ʤʝʪʦʜʘʤ ʨʝʰʝʥʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʠ ʪʨʘʥʩʮʝʥʜʝʥʪʥʳʭ ʫʨʘʚʥʝʥʠʡ. ï ʄ.: ʌʠʟʤʘ-

ʪʛʠʟ, 1960. 
4. ʂʨʳʣʦʚ ɺ.ʀ., ɹʦʙʢʦʚ ɺ.ɺ., ʄʦʥʘʩʪʳʨʥʳʡ ʇ.ʀ. ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ, ʪ.1. ï ʄʠʥʩʢ: çɺʳʩʰʘʷ 

ʰʢʦʣʘè, 1972. 
5. ʄʦʣʯʘʥʦʚ ʀ.ʅ. ʄʘʰʠʥʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. ɸʣʛʝʙʨʘ, ʧʨʠʙʣʠʞʝʥʠʝ ʬʫʥʢʮʠʡ. ï ʂʠʝʚ: çʅʘʫʢʦʚʘ ʜʫʤ-

ʢʘè, 1987. 
REZYUME. Ushbu maqolada algebraik tenglamalarni yechishning hisoblash amaliyotida keng qoóllaniladigan, koóphadlarni 

koópaytuvchilarga ajratishning Lin Shinge va Fridman usullari va ularning berilgan aniq tenglamalarni yechishga tatbiqlari bayon 
qilinadi.  
ʈɽɿʖʄɽ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʤʝʪʦʜʳ ʃʠʥ ʐʠʥʛʝ ʠ ʌʨʠʜʤʘʥʘ ʨʘʟʣʦʞʝʥʠʝ ʤʥʦʛʦʯʣʝʥʦʚ ʥʘ ʤʥʦʞʠʪʝʣʠ, ʰʠʨʦʢʦ ʠʩ-

ʧʦʣʴʟʫʝʤʳʝ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʨʝʰʝʥʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʥʥʳʭ ʪʦʯʥʳʭ 
ʫʨʘʚʥʝʥʠʡ. 

SUMMARY. This article describes the Lin Shinge and Friedman methods of prime factorization of polynomials, which are widely 
used in the computational practice of solving algebraic equations, and their application to the solution of given exact equations. 



                                                                                       Ilim hâm j§miyet. ˉ2.2024 

                                                                                                                          13 
 

ʕʌʌɽʂʊʀɺʅʆɽ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʉʆʃʅɽʏʅʆʁ ʕʅɽʈɻʀʀ ɺ ʊɽʇʃʀʎɸʍ 
ɹ.ʕ.ʂʫʨʙʦʥʦʚ ï ʘʩʩʠʩʪʝʥʪ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʂʘʨʰʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
Taʷʥʯ ʩ˄ʟʣʘʨ: ץʫʸʰ ʠʩʩʠץʭʦʥʘʩʠ, ץʫʸʰ ʨʘʜʠʘʮʠʷʩʠ, ʪ˄ʧʣʘʥʠʰ, ʠʩʩʠץʣʠʢ ʫʟʘʪʠʰ, ʠʩʩʠץʣʠʢ ˄ʪʢʘʟʫʚʯʘʥʣʠʢ, ʠʩʩʠʣʠץʣʠʢ 

ʫʟʘʪʠʰ ʢʦʵʬʬʠʮʠʝʥʪʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʣʠʦʪʝʧʣʠʮʘ, ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ, ʘʢʢʫʤʫʣʷʮʠʷ, ʪʝʧʣʦʦʪʜʘʯʘ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦ-

ʧʝʨʝʜʘʯʠ.   
Key words: solar greenhouse, solar radiation, accumulation, heat transfer, thermal conductivity, heat transfer coefficient. 

       
ɺʚʝʜʝʥʠʝ. ʊʝʧʣʠʮʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʵʥʝʨʛʦʟʘ-

ʪʨʘʪʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʮʝʥ ʥʘ ʫʛʣʝ-
ʚʦʜʦʨʦʜʥʳʝ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ, ʚʦʟʨʘʩʪʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 
ʧʦʚʳʰʝʥʠʷ ʠʭ ʪʝʧʣʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ.  
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʛʝʣʠʦʪʝʧʣʠʮʳ ʦʧʨʝʜʝʣʷ-
ʝʪʩʷ ʝʸ ʩʧʦʩʦʙʥʦʩʪʴʶ  ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʪʝʧʣʦ ʵʥʝʨʛʠʠ 
ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ.  
ʆʧʨʝʜʝʣʷʶʱʠʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ-

ʤʠ ʩʦʣʥʝʯʥʳʭ ʪʝʧʣʠʮ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʠ:  
1) ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ 

ʪʝʧʣʠʮʫ,   
2) ʤʠʥʠʤʘʣʴʥʳʝ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ, 
3) ʤʘʢʩʠʤʘʣʴʥʦʝ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʝ ʪʝʧʣʘ ʵʥʝʨʛʠʠ 

ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʨʦʰʝʜʰʝʛʦ ʚ 
ʪʝʧʣʠʮʫ.    
ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ɺʘʞʥʝʡʰʠʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʛʝʣʠʦʪʝʧʣʠʮ ʷʚʣʷ-

ʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʛʨʘʞʜʝʥʠʷ ʂʦ ʠ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ 

ʂʘ:  

ʂʦ = Fo / Fʧ ;    ʂʘ = ɆQaʢ / ɆQʧʨ ;             (1) 

ʛʜʝ Fo ï ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʦʛʨʘʞʜʝʥʠʷ ʛʝʣʠʦʪʝʧ-

ʣʠʮʳ;  

Fʧ ï ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʪʝʧʣʠʮʳ; 

ɆQaʢ ï ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʘʢʢʫʤʫʣʠʨʫʝʤʦʝ ʚ ʪʝʧʣʠʮʝ; 

ɆQʧʨ - ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʚʭʦʜʷʱʝʡ ʚ ʛʝʣʠʦʪʝʧʣʠʮʫ.  

ɿʘʜʘʯʝʡ ʪʝʧʣʦʚʦʡ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ 

ʛʝʣʠʦʪʝʧʣʠʮʳ  ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʝ ʩʦ-

ʧʨʷʞʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʛʨʘʞʜʝʥʠʷ ʂʦ ʠ 

ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʂʘ.  
ʊʨʘʜʠʮʠʦʥʥʦ ʛʝʣʠʦʪʝʧʣʠʮʳ ʧʦ ʜʣʠʥʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʚ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ [1-3]. ʇʦʚʝʨʭʥʦʩʪʠ ʚʦʩʧʨʠ-
ʥʠʤʘʶʱʠʝ ʩʦʣʥʝʯʥʦʝ ʠʟʣʫʯʝʥʠʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʶʛ, 
ʩʝʚʝʨʥʳʝ ʩʪʝʥʳ ʠ ʩʢʘʪʳ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʳʝ.  
ɺʳʩʦʪʘ ʪʝʧʣʠʮʳ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ ʜʦ ʥʠʟʘ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʪʝʧʣʠʮʳ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ h=2,2 ʤ, ʰʠ-
ʨʠʥʘ ʧʨʦʣʝʪʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ b=9 ʤ [4]. ʋʛʦʣ 
ʥʘʢʣʦʥʘ ʶʞʥʳʭ ʧʨʦʟʨʘʯʥʳʭ ʩʢʘʪʦʚ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝ-
ʩʪʚʦ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʪʝʧʣʠʮʫ.  
ʉʫʤʤʘʨʥʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ, ʧʦʩʪʫʧʘʶʱʘʷ ʚ 

ʪʝʧʣʠʮʫ ʟʘ ʧʝʨʠʦʜ ʠʥʩʦʣʷʮʠʠ: 
ɆQʧʨ = ɆSʧʨ + ɆDʧʨ ;                                 (2) 

ʛʜʝ ɆSʧʨ, ɆDʧʨ ï ʩʫʤʤʘ, ʧʨʦʰʝʜʰʝʡ ʚ ʪʝʧʣʠʮʫ, 

ʧʨʷʤʦʡ ʠ ʨʘʩʩʝʷʥʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ: 

ɆSʧʨ = ɆŜ  Bs cosi;   ɆDʧʨ = ɆD Bd ;                 (3) 

Ŝ , D ï ʧʨʷʤʘʷ ʠ ʨʘʩʩʝʷʥʥʘʷ ʨʘʜʠʘʮʠʷ, ʧʘʜʘʶʱʘʷ ʥʘ 

ʧʨʦʟʨʘʯʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʧʣʠʮʳ;  

Bs, Bd ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʚʝʪʦʧʨʦʧʫʩʢʘʷʥʠʷ ʧʨʷʤʦʡ ʠ 

ʨʘʩʩʝʷʥʥʦʡ ʨʘʜʠʘʮʠʠ. 
ʇʦʩʪʫʧʣʝʥʠʝ ʨʘʩʩʝʷʥʥʦʡ ʨʘʜʠʘʮʠʠ D ʧʨʘʢʪʠʯʝʩʢʠ 

ʤʘʣʦ ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʘ ʧʘʜʝʥʠʷ ʣʫʯʝʡ ʥʘ ʧʨʦʟʨʘʯʥʳʝ ʧʦ-
ʚʝʨʭʥʦʩʪʠ, ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦ-
ʩʪʠ ʧʨʦʟʨʘʯʥʦʛʦ ʦʛʨʘʞʜʝʥʠʷ. ʇʦʵʪʦʤʫ ʢʦʣʠʯʝʩʪʚʦ 
ʧʨʦʰʝʜʰʝʡ ʨʘʜʠʘʮʠʠ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʧʨʷʤʦʡ ʨʘʜʠ-
ʘʮʠʠ Sʧʨ, ʧʘʜʘʶʱʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʟʨʘʯʥʦʛʦ ʦʛʨʘʞ-
ʜʝʥʠʷ, ʠ ʫʛʣʘ ʠʭ ʧʘʜʝʥʠʷ i: 

ɆQʧʨ = f (Ŝ , i) .                                  (4) 

ʋʛʦʣ ʥʘʢʣʦʥʘ ʥʠʞʥʝʛʦ ʧʨʦʟʨʘʯʥʦʛʦ ʩʢʘʪʘ 
ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ɟ=45

ʦ
é60

ʦ 
[1-3]. ʂʘʢ ʧʦʢʘʟʳ-

ʚʘʶʪ ʨʘʩʯʝʪʳ, ʧʨʠ ʫʛʣʘʭ ʥʘʢʣʦʥʘ ʜʦ ɟ=60
ʦ 
ʧʦʩʪʫʧʣʝʥʠʝ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʩʝʟʦʥ ʚʦʟʨʘʩʪʘʝʪ, 
ʧʨʠ ʫʛʣʘʭ ʚʳʰʝ ɟ=65

ʦ 
ï ʧʘʜʘʝʪ (ʨʠʩ. 1).  

 
ʈʠʩ. 1. ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʩʫʤʤʘʨʥʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ, 

ʧʦʩʪʫʧʘʶʱʘʷ ʚ ʪʝʧʣʠʮʫ ʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʣʫʯʘʤ 

ʧʦʚʝʨʭʥʦʩʪʴ Qʧʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ ʶʞʥʦʛʦ 

ʩʢʘʪʘ ɟ: 

1 ï ɟ=30
ʦ
;   2 - ɟ=40

ʦ
;   3 - ɟ=50

ʦ
;   4 - ɟ=60

ʦ
;   5 - ɟ=70

ʦ
 

 

ɼʣʷ ʫʩʣʦʚʠʡ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ɟ=60
ʦ
. ʋʛʦʣ ʥʘʢʣʦʥʘ ʚʝʨʭʥʝʛʦ 

ʶʞʥʦʛʦ ʩʢʘʪʘ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ɟ1= 25
ʦ
é50

ʦ 
[1-

3].  

ʆʧʨʝʜʝʣʠʤ ʠʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʛʨʘʞʝʥʠʷ ʂʦ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʧʣʠʮʳ. 

ʇʨʠʥʠʤʘʝʤ ʧʦʩʪʦʷʥʥʳʝ ʟʥʘʯʝʥʠʷ h=2,2 ʤ; ɟ=60
ʦ
, 

ɟ1=30
ʦ
. ʇʝʨʝʤʝʥʥʝr ʚʝʣʠʯʠʥʳ: ʰʠʨʠʥʘ ʧʨʦʣʝʪʘ b=3é7 

ʤ, ʜʣʠʥʘ ʪʝʧʣʠʮʳ l=10é30 ʤ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʛʨʘʞʜʝʥʠʷ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʦ 

ʬʦʨʤʫʣʝ:  

( )
lctghb

ctghctgbhblhbh
Kʦ

ÖÖ+

+++Ö++
=

)(

)2/(2sin/cos/ 2

1

2

1

r

rrrr (5) 

ʛʜʝ h, b, l ï ʚrʩʦʪʘ, ʰʠʨʠʥʘ ʧʨʦʣʝʪʘ ʠ ʜʣʠʥʘ ʪʝʧʣʠʮʳ;  

ɟ, ɟ1 ï ʫʛʣʳ ʥʘʢʣʦʥʘ ʥʠʞʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʶʞʥʳʭ 

ʧʨʦʟʨʘʯʥʳʭ ʩʢʘʪʦʚ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 2, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʰʠʨʠʥʳ ʧʨʦʣʝʪʘ 

ʪʝʧʣʠʮʳ ʚ ʧʨʝʜʝʣʘʭ b=5é6 ʤ, ʢʦʵʬʬʠʮʠʝʥʪ ʦʛʨʘʞʜʝ-

ʥʠʷ ʂʦ ʨʝʟʢʦ ʧʘʜʘʝʪ. ʋʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʪʝʧʣʠʮʳ ʙʦʣʝʝ 

l =26é28 ʤ ʤʘʣʦ ʠʟʤʝʥʷʝʪ ʟʥʘʯʝʥʠʷ ʂʦ.  

 
ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʛʨʘʞʜʝʥʠʷ ʂʦ   ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʰʠʨʠʥʳ ʧʨʦʣʸʪʘ b ʠ ʜʣʠʥʳ ʪʝʧʣʠʮʳ l: 

1- b=3 ʤ;   2- b=4 ʤ;   3- b=5 ʤ;   4- b=6 ʤ;   5 - b=7 ʤ 

1,7

1,8

1,9

2

2,1

2,2

2,3

2,4

10 12 14 16 18 20 22 24 26 28 30

1

2

3

4

5

ʤʝʩʷʮ 

ʂʦʛʨ 

l, ʤ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ, ʤʦʞʥʦ ʨʝ-

ʢʦʤʝʥʜʦʚʘʪʴ ʰʠʨʠʥʫ ʧʨʦʣʝʪʘ bÓ6 ʤ, ʜʣʠʥʫ ʪʝʧʣʠʮʳ 

lÓ25 ʤ.  

ʆʧʨʝʜʝʣʠʤ ʠʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʛʨʘʞʜʝʥʠʷ ʂʦ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ɟ1 ʚ ʧʨʝʜʘʣʘʭ ɟ1=25
ʦ
é50

ʦ
. 

ʇʨʠʥʠʤʘʝʤ ʚʩrʦʪʫ ʩʢʘʪʦʚ h1 ʧʦʩʪʦʷʥʥʦʡ (ʥʝ  

ʟʘʚʠʩʠʤʦ ʦʪ ʫʛʣʘ ɟ1) ʧʨʠ ɟ1=30
ʦ
, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

577,0
2

30
22

11 Ö=Ö=Ö=
b

tg
b

tg
b

h or .                          

(6) 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʵʬʬʠʮʠʝʥʪ ʦʛʨʘʞʜʝʥʠʷ:  

( )2 2

1 1 1 1

2

1

( / ) / cos / cos

( )

2

( )

ʦ

h h b h tg h h l
K

b h ctg l

hb h b h ctg

b h ctg l

r r r

r

r

r

+ + - + + Ö
= +

+ Ö Ö

+ +
+

+ Ö Ö

.  (7) 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙ. 1, ʩ ʠʟʤʝʥʝʥʠʝʤ ʫʛʣʘ ɟ1 ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʦʛʨʘʞʜʝʥʠʷ ʂʦ ʠʟʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ʅʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʂʦ ʧʨʠ ɟ1=30
ʦ
, ʥʘʠʙʦʣʴʰʝʝ - ʧʨʠ 

ɟ1=50
ʦ
.         

ʊʘʙʣʠʮʘ 1. ʀʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʛʨʘʞʜʝʥʠʷ ʂʦ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ ɟ1 ʧʨʠ b=6 ʤ, l=25 ʤ 

ɟ1, ʛʨʘʜ 25 30 35 40 45 50 

ʂʦ 1,827 1,822 1,825 1,831 1,84 1,85 

ɼʣʷ ʧʦʣʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʛʝʣʠʦʪʝʧʣʠʮʳ, ʨʘʩʩʤʦʪʨʠʤ ʚʣʠʷʥʠʝ ʫʛʣʘ ʥʘʢʣʦʥʘ 

ɟ1 ʚʝʨʭʥʝʛʦ ʶʞʥʦʛʦ ʩʢʘʪʘ ʥʘ ʩʦʦʪʥʦʰʝʥʠʝ ʩʫʤʤʳ ʧʨʦ-

ʰʝʜʰʝʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ɆQʧʨ ʠ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ 

ɆQʪʧ ʚ ʪʝʧʣʠʮʝ.  

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʣʘ ʥʘʢʣʦʥʘ ɟ1 ʶʞʥʦʛʦ ʩʢʘʪʘ 1 

ʧʦʩʪʫʧʣʝʥʠʝ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʩʫʤʤʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ Qʧʨ ʧʘʜʘʝʪ  ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʦʩʪʫ ʫʛʣʘ 

ʥʘʢʣʦʥʘ ɟ1 (ʨʠʩ. 3).  

 
ʈʠʩ. 3. ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʩʫʤʤʘʨʥʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ 

Qʧʨ, ʧʦʩʪʫʧʘʶʱʘʷ ʯʝʨʝʟ ʶʞʥʡr ʩʢʘʪ 1 ʧʨʠ ɟ1=25é50
ʦ 

ʉʫʤʤʘʨʥʳʝ ʪʝʧʣʦʧʦʪʝʨʠ ʯʝʨʝʟ ʚʝʨʭʥʠʝ ʩʢʘʪʳ ʦʧʨʝ-

ʜʝʣʷʶʪʩʷ ʩʫʤʤʦʡ ʪʝʧʣʦʧʦʪʝʨʴ ʯʝʨʝʟ ʩʢʘʪʳ 1 ʠ 3: 

ɆQʪʧ = ɆQʪ1 +  ɆQʪ3 ;                              (8) 

ʊʝʧʣʦʧʦʪʝʨʠ ʯʝʨʝʟ ʩʢʘʪʳ 1 ʠ 3 ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

ɆQʪi = Ki (tʚ - tʥ) Fi Ű ;                              (9) 

ʛʜʝ ʂ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ; 

      F ï ʧʣʦɦʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʘʪʘ; 

      tʚ,  tʥ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʥʘʨʫʞʥʦʛʦ 

ʚʦʟʜʫʭʘ; 

      Ű ï ʚʨʝʤʷ;   i = 1 ʠ 3 ʩʢʘʪʳ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʂ ʯʝʨʝʟ ʦʛʨʘʞʜʝʥʠʷ, 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʝʥʥʝʛʦ tʚ ʠ ʥʘʨʫʞʥʦʛʦ tʥ ʚʦʟʜʫʭʘ ʥʝ 

ʟʘʚʠʩʷʪ ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ ɟ1 ʩʢʘʪʘ 1. ʉʪʝʢʣʷʥʥʳʝ ʩʢʘʪʳ 1 

ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝ-

ʜʘʯʠ, ʯʝʤ ʥʝʧʨʦʟʨʘʯʥʳʝ ʩʢʘʪʳ 3. ʇʦʵʪʦʤʫ ʩ ʫʚʝʣʠʯʝʥʠ-

ʝʤ ʰʠʨʠʥʳ b1 ʜʣʷ ʩʢʘʪʘ 1 ʩʫʤʤʘʨʥʳʝ ʪʝʧʣʦʧʦʪʝʨʠ ɆQʪʧ 

ʚʦʟʨʘʩʪʘʶʪ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʰʠʨʠʥʳ b3 ʜʣʷ ʩʢʘʪʘ 3 ï 

ʧʘʜʘʶʪ. ʉʦʦʪʥʦʰʝʥʠʝ ʪʝʧʣʦʧʦʪʝʨʴ ʯʝʨʝʟ ʩʢʘʪʳ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

 
ʅʘ ʨʠʩ. 4 ʧʦʢʘʟʘʥʳ ʛʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʜʦʣʠ ʪʝʧ-

ʣʦʧʦʪʝʨʴ ɺ1 ʠ ɺ3 ʯʝʨʝʟ ʚʝʨʭʥʠʝ ʩʢʘʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʛʣʘ ʥʘʢʣʦʥʘ ʶʞʥʦʛʦ ʩʢʘʪʘ ɟ1 ʧʨʠ ʩʨʝʜʥʠʭ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘʭ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʂ1=6,4 ɺʪ/(ʤ
2
 ʂ) ʠ ʂ3=  3é4 

ɺʪ/(ʤ
2
 ʂ).  

 
ʈʠʩ. 4. ʀʟʤʝʥʝʥʠʝ ʜʦʣʠ ʪʝʧʣʦʧʦʪʝʨʴ ɺ1 ʠ ɺ3 ʯʝʨʝʟ ʚʝʨʭʥʠʝ 

ʩʢʘʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ ʶʞʥʦʛʦ ʩʢʘʪʘ ɟ1: 

1ïʁ ʞʥʳʡ ʩʢʘʪ 1 ʠ 2-ʩʝʚʝʨʥʳʡ ʩʢʘʪ 3 ʧʨʠ ʂ3=4 

ɺʪ/(ʤ
2
 ʂ); 

3ïʁ ʞʥʳʡ ʩʢʘʪ 1 ʠ 4-ʩʝʚʝʨʥʳʡ ʩʢʘʪ 3 ʧʨʠ ʂ3=3 

ɺʪ/(ʤ
2
 ʂ). 

ɼʦʣʠ ʪʝʧʣʦʧʦʪʝʨʴ ɺ1 ʠ ɺ3 ʠʟʤʝʥʷʶʪʩʷ ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʦ ʫʚʝʣʠʯʝʥʠʶ ʫʛʣʘ ʥʘʢʣʦʥʘ ɟ1 (ɺ1 ï ʧʘʜʘʝʪ; ɺ3  ï 

ʚʦʟʨʘʩʪʘʝʪ). ʉ ʨʦʩʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʧʝʨʝʜʯʠ ʂ3 

ʜʦʣʷ ʪʝʧʣʦʧʦʪʝʨʴ ɺ3 ï ʧʘʜʘʝʪ. ʌʫʥʢʮʠʠ ɺ1 (ɺ3) = f (ɟ1) 

ʥʝ ʠʤʝʶʪ ʪʦʯʝʢ ʵʢʩʪʨʝʤʫʤʦʚ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʛʝʦʤʝʪʨʠʠ  ʛʝʣʠʦʪʝʧʣʠʮʳ ʤʦʞ-

ʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ (ʨʠʩ. 1): ʰʠʨʠʥʘ ʧʨʦʣʝʪʘ 

bÓ6 ʤ; ʜʣʠʥʘ ʪʝʧʣʠʮʳ lÓ25 ʤ;  ʚʳʩʦʪʘ ʥʝʩʫʱʠʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ h=2,2 ʤ; ʫʛʦʣ ʥʘʢʣʦʥʘ ʥʠʞʥʝʛʦ ʶʞʥʦʛʦ ʩʢʘʪʘ 

ɟ=60
ʦ
;  ʫʛʦʣ ʥʘʢʣʦʥʘ ʚʝʨʭʥʝʛʦ  ʶʞʥʦʛʦ ʩʢʘʪʘ ɟ1=30

ʦ
. 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʘʢʢʫʤʫʣʠʨʫʝʤʦʛʦ ʚ ʢʦʥʩʪʨʫʢʮʠʠ 

ʪʝʧʣʠʮʳ: 

ɆQaʢ = ɆQʧʨ - ɆQʪʧ ;                               (11) 

ʛʜʝ ɆQʪʧ ï ʪʝʧʣʦʧʦʪʝʨʠ ʚ ʪʝʧʣʠʮʝ. 

ʊʝʧʣʦ, ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʦʝ ʚ ʪʝʧʣʠʮʝ, ʚʳʨʘʞʘʝʪʩʷ 

ʩʣʝʜʫʶʱʝʡ ʩʫʤʤʦʡ 

ɆQaʢ = ɆQʢʘ + ɆQʪʘ ;                               (12) 

ʛʜʝ ɆQʢʘ, ɆQʪʘ ï ʪʝʧʣʦ ʘʢʢʫʤʫʣʠʨʫʝʤʦʝ ʚ ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʪʝʧʣʠʮʳ ʠ ʪʝʧʣʦʚʦʤ ʘʢʢʫʤʫʣʷʪʦʨʝ.  

ʊʝʧʣʦ ʘʢʢʫʤʫʣʠʨʫʝʤʦʝ ʟʘ ʧʝʨʠʦʜ ʠʥʩʦʣʷʮʠʠ ʚ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʪʝʧʣʠʮʳ ɆQʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʣʦɦʘʜʴʁ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ ʠ ʥʘʣʠʯʠʝʤ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʚ 

ʦʛʨʘʞʜʝʥʠʠ ʪʝʧʣʠʮʳ. 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʘʢʢʫʤʫʣʠʨʫʝʤʦʝ ʚ ʪʝʧʣʦʚʦʤ ʘʢ-

ʢʫʤʫʣʷʪʦʨʝ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʪʝʧʣʦʘʢʢʫʤʫʣʠʨʫʶʱʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ: ʤʘʪʝʨʠʘʣ, ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʦʙʲʝʤ, ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ.  

ɺ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʪʨʝʙʫʝʤʳʡ ʩʫʤʤʘʨʥʳʡ ʦʙʲ-

ʸʤ ʪʝʧʣʦʘʢʢʫʤʫʣʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʞʥʦ ʦʧʨʝʜʝ-

ʣʠʪʴ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ [9]: 
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