
 ɸʭʤʝʪ ɹʘʡʪײʨʩʳʥײʣʳ ʘʪʳʥʜʘסʳ פʦʩʪʘʥʘʡ ᴇשʽʨʣʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ 

 

ᴄʆɾ 619:578.823.1:636.32/.38                                          פʦʣʞʘʟʙʘ ץײץʳסʳʥʜʘ                        

 

 

  

 

ʂʋʈʄɸʅɹɽʂʆɺɸ ɾʋʃɼʓɿ ʂɸʁʈɸʊʆɺʅɸ 
 

çɿʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ ץʦʡʜʳש ʢʘʪʘʨʘʣʜʳ ʙʝʟʛʝʛʽʥ ʙʘʣʘʤʘʣʘʫ װʰʽʥ ʪʝʩʪ-

ʞװʡʝʥʽ ʞʘʩʘʧ ʰʳסʘʨʫè 

 

 6D-120100ɺʝʪʝʨʠʥʘʨʠʷʣʳץ ʤʝʜʠʮʠʥʘ  

ʌʠʣʦʩʦʬʠʷ ʜʦʢʪʦʨʳ (PhD) ʜᴅʨʝʞʝʩʽʥ ʘʣʫ װʰʽʥ 

 

 

ʆʪʘʥʜʳס ץʳʣʳʤʠ ʞʝʪʝʢʰʽ:  

ʚ.ס.ʜ., çפʘʟ נɿɺʀè ɾʐʉ פʦʩʪʘʥʘʡ 

ɻɿɺʉ ʬʠʣʠʘʣʳʥʳש ʤʝשʛʝʨʫʰʽʩʽ 

ʄʫʩʪʘʬʠʥ ɹʘʪʳʨʞʘʥ ʄʫʘʬʠʢʦʚʠʯ 

 

çɹʠʦʣʦʛʠʷʣʳץ ץʘʫʧʽʩʽʟʜʽʢ 

ʧʨʦʙʣʝʤʘʣʘʨʳʥʳס שʳʣʳʤʠ-ʟʝʨʪʪʝʫ 

ʠʥʩʪʠʪʫʪʳʥʳשè ɯʥʜʝʪʪʽʢ ʘʫʨʫʣʘʨʜʳ 

ʙʘʣʘʫ ʟʝʨʪʭʘʥʘʩʳʥʳש ʤʝשʛʝʨʫʰʽʩʽ, 

ʙ.ס.ʜ., ʧʨʦʬʝʩʩʦʨ  

ʂʦʰʝʤʝʪʦʚ ɾʫʤʘʛʘʣʠ ʂʘʫʢʘʨʙʘʝʚʠʯ 

  

 

ʐʝʪʝʣʜʽʢ סʳʣʳʤʠ ʞʝʪʝʢʰʽ:  

ʌʦʪʠʥʘ ʊʘʪʴʷʥʘ ʀʚʘʥʦʚʥʘ, ʚ.ס.ʜ., 

ʧʨʦʬʝʩʩʦʨ; 

ʉʫʤʳ ײʣʪʪʳץ ʘʛʨʘʨʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ  

ʋʢʨʘʠʥʘ, ʉʫʤʳ ץʘʣʘʩʳ 

 

 

 

 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ

 2026 ,.ץ ʦʩʪʘʥʘʡפ

 



2 
 

ʄɸɿʄױʅʓ 

ʅʆʈʄɸʊʀɺʊɯʂ ʉɯʃʊɽʄɽʃɽʈ.................................................................................5 

ɸʅʓפʊɸʄɸʃɸʈ...........................................................................................................6 

ɹɽʃɻɯʃɽʋʃɽʈ ʄɽʅ פʓʉפɸʈʊʋʃɸʈ...................................................................7 

ʂɯʈɯʉʇɽ...........................................................................................................................8 

1 ᴄɼɽɹʀɽʊʂɽ ʐʆʃʋ................................................................................................14 

 ʪʘʨʘʣʫ שʢʘʪʘʨʘʣʳ ʙʝʟʛʝʛʽ ʪʫʨʘʣʳ ʪʘʨʠʭʠ ʜʝʨʝʢʪʝʨ ʞᴅʥʝ ʘʫʨʫʜʳ שʦʡʜʳפ  1.1

ʛʝʦʛʨʘʬʠʷʩʳ..............................................................................................................14 

1.2  ɯʥʜʝʪʪʽʢ ʝʨʝʢʰʝʣʽʛʽ ʞᴅʥʝ ʘʫʨʫʜʳש ʜʝʨʪʪʝʥʫʽ.......................................................21 

1.3  ɺʠʨʫʩʪʳש ʤʦʨʬʦʣʦʛʠʷʩʳ ʞᴅʥʝ ʚʠʨʫʩʪʳ ᴇʩʽʨʫ.....................................................22 

1.4  ɸʥʪʠʛʝʥʜʽʢ ײץʨʳʣʳʤʳ, ᴇʟʛʝʨʛʽʰʪʽʛʽ, ʪʫʳʩʪʳסʳ ʞᴅʥʝ ʚʠʨʫʩʪʳש 

ʪᴇʟʽʤʜʽʣʽʛʽ..................................................................................................................23 

1.5  ɸʫʨʫʜʳש ʢʣʠʥʠʢʘʣʳץ ʙʝʣʛʽʣʝʨʽ ʞᴅʥʝ ʧʘʪʦʣʦʛʠʷʣʳץ ï ʘʥʘʪʦʤʠʷʣʳץ 

ᴇʟʛʝʨʽʩʪʝʨʽ.................................................................................................................24 

1.6  ɸʫʨʫʜʳש ʘʣʜʳʥ ʘʣʫ (ʧʨʦʬʠʣʘʢʪʠʢʘ).....................................................................25 

 ʢʘʪʘʨʘʣʜʳ ʙʝʟʛʝʛʽʥ ʙʘʣʘʫ.........................................................................26 שʦʡʜʳפ  1.7

1.8  ɺʠʨʫʩʪʳץ ʘʥʪʠʛʝʥ. ɼʠʘʛʥʦʩʪʠʢʘʣʳץ ץʘʥ ʩʘʨʳʩʫʳʥ ʘʣʫ......................................27 

1.8.1 ʀʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ ʪʘʣʜʘʫ (ʀʌɸ) ʞᴅʥʝ ᴅʜʽʩʪʽש ʤʘשʳʟʳ....................................29  

1.8.2 ɿʝʨʪʭʘʥʘʣʳץ ʪʝʩʪ-ʞװʡʝʣʝʨ....................................................................................32 

1.9  ᴄʜʝʙʠʝʪʢʝ ʰʦʣʫʜʳ ץʦʨʳʪʳʥʜʳʣʘʫ.......................................................................34 

 

2 ɿɽʈʊʊɽʋ ʄɸʊɽʈʀɸʃɼɸʈʓ ʄɽʅ ᴄɼɯʉʊɽʄɽʃɽʈɯ..................................36 

2.1 ɺʠʨʫʩ ʰʪʘʤʳ.............................................................................................................36 

2.1.1 ɾʘʥʫʘʨʣʘʨ.............................................................................................................36 

2.1.2 ɾʘʩʫʰʘ ᴇʩʽʥʜʽʩʽ....................................................................................................36 

2.1.3 ʊᴅʞʽʨʙʠʝʣʽʢ ʟʝʨʪʪʝʫʜʝ ץʦʣʜʘʥʳʣסʘʥ ץʦʨʝʢʪʽʢ ʦʨʪʘʣʘʨ ʤʝʥ ʙʠʦʣʦʛʠʷʣʳץ 

ʢʦʤʧʦʥʝʪʪʝʨ, ʝʨʽʪʽʥʜʽʣʝʨ....................................................................................36 

2.1.4 ʈʝʘʢʪʠʚʪʝʨ.............................................................................................................36 

2.1.5 ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ʞʘʙʜʳץʪʘʨ..............................................................................37 

2.1.6 ɹʫʬʝʨʣʽʢ ʝʨʽʪʽʥʜʽʣʝʨ ʞᴅʥʝ ʦʣʘʨʜʳ ʜʘʡʳʥʜʘʫ....................................................38 

2.1.7 ɾʘʩʫʰʘ ᴇʩʽʥʜʽʣʝʨʽʥ ץʘʣʳʧʳʥʘ ʢʝʣʪʽʨʫ..............................................................39 

2.1.8 ɾʘʩʫʰʘʥʳ ʨʦʣʣʝʨʣʽʢ ʞᴅʥʝ ʩʘʪʮʠʦʥʘʨʣʳ, ᴅʜʽʩʪʝʨʤʝʥ ᴇʩʽʨʫ............................40 

 ʘʥʪʠʛʝʥʽʥ ʜʘʡʳʥʜʘʫ................................................................41 שʂɹ ʚʠʨʫʩʳʥʳפ 2.1.9

2.1.10  ʍʨʝʥ ʧʝʨʦʢʩʠʜʘʟʘʩʳʤʝʥ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥ ʢʦʥʴʶʛʘʮʠʷʩʳ...............................41 

2.1.11 ʂʦʥʲʶʛʘʪ ʜʘʡʳʥʜʘʫ.............................................................................................42 

 



3 
 

3 ɿɽʈʊʊɽʋ ʅᴄʊʀɾɽʃɽʈɯ.....................................................................................44 

3.1  ɼʠʘʛʥʦʩʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʜʘʡʳʥʜʘʫ װʰʽʥ ʽʥʜʝʪ ʦʰʘסʳʥʘʥ פʂɹ 

ʚʠʨʫʩʳʥʳש ʵʧʠʟʦʦʪʠʷʣʳץ ʰʪʘʤʤʳʥ ʦץʰʘʫʣʘʫ....................................................44 

 ʰʘʣʘʫ.........................................................................44ץʂɹ ʚʠʨʫʩʳʥ ʊᴆʕ-ʜʘʥ ʦפ 3.1.1

 ʢʫʣʴʪʫʨʘʣʘʨʜʘ  ʙᴇʣʽʧ ץʳʰʳʥ ʞʘʩʫʰʘʣʳסʦʟʜʳʨץ שʚʠʨʫʩʳʥʳ שʂɹ ï ʥʽפ 3.1.2

ʘʣʫ..........................................................................................................................46 

3.1.3 Vero ʞʘʩʫʰʘʩʳʥʘʥ ʘʣʳʥסʘʥ פʂɹ ï ʥʽש ʚʠʨʫʩʳʥʳש ʧʘʡʜʘʣʘʥʳʧ     

ʞʘʥʫʘʨʣʘʨסʘ ʙʠʦʣʦʛʠʷʣʳץ ʪᴅʞʽʨʙʠʝ ץʦʶ..........................................................47 

3.1.4 ɹʠʦʤʘʪʝʨʠʘʣʜʘʨʜʘ פʂɹ ʚʠʨʫʩʳʥʳש ʚʠʨʠʦʥʜʘʨʳʥ ʵʣʝʢʪʨʦʥʜʳ ʤʠʢʨʦʩʢʦʧʧʝʥ 

ʟʝʨʪʪʝʫ...................................................................................................................52 

 ʘʨʪʫ......................................52שRT/RIBSP-07/16" ʰʪʘʤʳʥ ʞʘ" שʂɹ ʚʠʨʫʩʳʥʳפ     3.2

 ʘʩʠʝʪʽʥץ ץʞʘʩʫʰʘʣʳ שRT/RIBSP-07/16" ʰʪʘʤʤʳʥʳ" שʂɹ ʚʠʨʫʩʳʥʳפ 3.2.1

ʙʘסʘʣʘʫ..................................................................................................................53 

 ᴅʩʝʨʽʥ שʪʳʨʫʰʳ ʜʦʟʘʥʳץײʨʝʧʨʦʜʫʢʮʠʷʩʳʥʘ ʞ שʂɹ ʚʠʨʫʩʳʥʳפ 3.2.1.1

ʟʝʨʪʪʝʫ.............................................................................................................................53 

 ʰʽʥװ ʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥ VERO ʞʘʩʫʰʘʩʳʥʜʘ ᴇʩʢʽʥʜʝʫפ 3.2.1.2

 ʜʘʫ..................................................................................................54שʦʨʝʢʪʽʢ ʦʨʪʘʥʳ ʪʘץ

ʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" hפ 3.2.1.3 ʪʘʤʳʥ VERO ʞʘʩʫʰʘʩʳʥʜʘ ᴇʩʽʨʫ װʰʽʥ 

ʦʧʪʠʤʘʣʜʳ  ʪʝʤʧʝʨʘʪʫʨʘʩʳʥ ʘʥʳץʪʘʫ..........................................................................55 

 ʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥ VERO ʞʘʩʫʰʘʩʳʥʜʘ ᴇʩʢʽʥʜʝʫפ 3.2.1.4

ʫʘץʳʪʳʥ ʘʥʳץʪʘʫ............................................................................................................56 

 ʦʨʝʢʪʽʢ ʦʨʪʘץ RT/RIBSP-07/16" ʰʪʘʤʳʥ ᴇʩʽʥʜʽʣʝʫ ʢʝʟʽʥʜʝ" שʂɹ ʚʠʨʫʩʳʥʳפ 3.2.1.5

 ʪʘʫץʪʠʽʤʜʽ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʘʥʳ שʘʥ ʩʘʨʳʩʫʳʥʳץ ʳ ʬʝʪʘʣʴʜʳסʨʘʤʳʥʜʘײץ

..........................................................................................................................................56 

 ʰʽʥ ʞʘʩʫʰʘ ᴇʩʽʥʜʽʩʽʥװ ʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥ ᴇʩʢʽʥʜʝʫפ 3.2.1.6

ʪʘשʜʘʫ..............................................................................................................................57 

 ʘʨʫ.............................................................58סʰʽʥ ʀʌʊ ï ʥʳ ʞʘʩʘʧ ʰʳװ ʂɹ ʙʘʣʘʫפ 3.3

 ʧʨʝʧʘʨʘʪʪʘʨ ץRT/RIBSP-07/16" ʰʪʘʤʳʥʘʥ ʜʠʘʛʥʦʩʪʠʢʘʣʳ" שʂɹ ʚʠʨʫʩʳʥʳפ 3.3.1

ʜʘʡʳʥʜʘʫ װʰʽʥ ʚʠʨʫʩʳ ʙʘʨ ʞʘʩʫʰʘʣʳץ ʩʫʩʧʝʥʟʠʷʥʳ ʜʘʡʳʥʜʘʫ 

..........................................................................................................................................58 

 ʘʥʪʠʛʝʥʽʥ ʘʣʫ............................................................................60 שʂɹ ʚʠʨʫʩʳʥʳפ 3.3.2

 ʘʥʪʠʛʝʥʽʥ ʪʘʟʘʣʘʫ......................................................................61 שʂɹ ʚʠʨʫʩʳʥʳפ 3.3.3

 ʘʥ ʩʘʨʳʩʫʳʥ ʘʣʫ...................................................62ץ ʘʨʩʳ ʪᴅʥʜʽץ ʂɹ ʚʠʨʫʩʳʥʘפ 3.3.4

3.3.5 ʀʤʤʫʥʦʛʣʦʫʙʣʠʥʜʝʨʜʽ ʘʣʫ  ʪᴅʩʽʣʜʝʨʽʥ ʪʘשʜʘʫ...................................................63 

3.3.6  ʂʦʥʴʶʛʘʪʪʘʨʜʳ ʜʘʡʳʥʜʘʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ᴅʜʽʩʪʝʨʜʽ  ʪʘשʜʘʫ........................65 

3.3.6.1 ʂʦʥʴʶʛʘʪʪʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʀʌʊ ï ʜʘ ʟʝʨʪʪʝʫ..........................................68 

 ʳʥסʦʶʣʳץ ʪʘʡʣʳשʦ שʘ ʪᴅʥ ʛʘʤʤʘ ï ʛʣʦʙʫʣʠʥʜʝʨʜʽץʂɹ ʚʠʨʫʩפ  3.3.7

ʘʥʳץʪʘʫ............................................................................................................................69 

3.3.8  ʀʌʊ ץʦʶ װʰʽʥ ʧʦʣʠʩʪʠʨʦʣʜʳ ʧʣʘʥʰʝʪʪʝʨʜʽ ʪʘשʜʘʫ........................................70 



4 
 

 ,ʟ ʝʨʽʪʽʥʜʽʣʝʨʽʥײʰʽʥ ʪװ ʦʶץ ʰʽʥ ʀʌʊװ ʪʘʫץʘʥʪʠʛʝʥʽʥ ʘʥʳ שʂɹ ʚʠʨʫʩʳʥʳפ 3.3.9

ʧʨʝʧʘʨʘʪʪʘʨʜʳש ʙʽʨ ï ʙʽʨʽʤʝʥ ʙʘʡʣʘʥʳʩ ʫʘץʳʪʪʘʨʳ ʤʝʥ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʳʥ 

ʘʥʳץʪʘʫ............................................................................................................................72 

 שʘʥ ʀʌʊ ᴅʜʽʩʽʥʽץץʰʽʥ ʞʘʩʘʣʳʥʳʧ ʰʳװ ʪʘʫץʘʥʪʠʛʝʥʽʥ ʘʥʳ שʂɹ ʚʠʨʫʩʳʥʳפ 3.3.10

ʪᴅʥʜʽʣʽʛʽ ʤʝʥ ʩʝʟʽʤʪʘʣʜʳסʳʥ ʟʝʨʪʪʝʫ............................................................................77 

3.4  ʀʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ ʪʘʣʜʘʫʜʳ פʂɹ ʵʧʠʟʦʦʪʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ ʞʘʩʘʫ ʢʝʟʽʥʜʝ 

 ʦʣʜʘʥʫ............................................................................................................................79ץ

3.4.1 ɸʣʤʘʪʳ ᴇשʽʨʽʥʜʝ ץʦʡʜʳש ʢʘʪʘʨʘʣʜʳ ʙʝʟʛʝʛʽʥʝ  ʵʧʠʟʦʦʪʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ 

ʞʘʩʘʫ ʢʝʟʽʥʜʝ ʀʌʊ ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ..............................................................................80 

3.4.2 ɾʘʤʙʳʣ ᴇשʽʨʽʥʜʝ  ץʦʡʜʳש ʢʘʪʘʨʘʣʜʳ ʙʝʟʛʝʛʽʥʝ ʵʧʠʟʦʦʪʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ 

ʞʘʩʘʫ ʢʝʟʽʥʜʝ ʀʌʊ ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ...............................................................................81 

3.4.3 ʊװʨʢʽʩʪʘʥ ᴇשʽʨʽʥʜʝ ץʦʡʜʳש ʢʘʪʘʨʘʣʜʳ ʙʝʟʛʝʛʽʥʝ   ʵʧʠʟʦʦʪʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ 

ʞʘʩʘʫ ʢʝʟʽʥʜʝ ʀʌʊ ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ...............................................................................85 

 

 ʆʈʓʊʓʅɼʓ.........................................................................................................87פ  4

5 ʊᴄɾɯʈʀɹɽʃɯʂ ױʉʓʅʓʉ.....................................................................................89 

 ɸʅ ᴄɼɽɹʀɽʊʊɽʈ ʊɯɿɯʄɯ..........................................................90נʆʃɼɸʅʓʃפ  6

  ʆʉʓʄʐɸ ɸ ï ʇʘʪʝʥʪ............................................................................................101פ

 ʝʩʝʙʽ........................................................102 שʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʽנ ʆʉʓʄʐɸ ᴄ ïפ

 ʦʨʳʪʳʥʜʳʩʳ...........................................104ץ שʳʣʤʠ ʟʝʨʪʪʝʫʣʝʨʜʽנ ʆʉʓʄʐɸ ɹ ïפ

  ʞʘʪʪʘʨ.................................................109ײץ ץʪʝʭʥʠʢʘʣʳ ץʆʉʓʄʐɸ ɺ ï ʅʦʨʤʘʣʳפ

 ʆʉʓʄʐɸ ɻ ï ʉʝʨʪʠʬʠʢʘʪʪʘʨ..............................................................................113פ

 ʳ ʩʫʨʝʪʪʝʨ.........................................................120סʘʪʪʘסʨʘײï ɾʝʢʝ ʤ נ ʆʉʓʄʐɸפ

 ʆʉʓʄʐɸ ɼ ï ᴆʥʜʽʨʽʩʢʝ ʝʥʛʽʟʫ ʘʢʪʽʣʝʨʽ..............................................................122פ

 

 

 

 

 

 

 

 

 

 

 



5 
 

ʅʆʈʄɸʊʀɺʊɯ ʉɯʃʊɽʄɽʃɽʈ: 

            

ɹײʣ ʜʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʘ ʢʝʣʝʩʽ ʩʪʘʥʜʘʨʪʪʘʨסʘ ʩᴅʡʢʝʩ ʩʽʣʪʝʤʝʣʝʨ 

ʧʘʡʜʘʣʘʥʳʣʜʳ: 

çɺʝʪʝʨʠʥʘʨʠʷʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʜᴅʨʽʣʽʢ ʟʘʪʪʘʨ ʤʝʥ ʙʠʦʣʦʛʠʷʣʳץ 

ʧʨʝʧʘʨʘʪʪʘʨʜʳץ שʘʫʽʧʩʽʟʜʽʛʽʥʝ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨè ʪʝʭʥʠʢʘʣʳץ ʨʝʛʣʘʤʝʥʪʽ 

 ʩᴅʫʽʨʽʥʜʝʛʽ ˉ380-23 שʞʳʣʜʳ 2008 שʢʽʤʝʪʽʥʽת שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ)

 (ʘʫʣʳʩʳץ

 ʤʝʤʣʝʢʝʪʪʽʢ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʩʝʨʪʠʬʠʢʘʪʪʘʫʜʳץʘʟʘפ ʈ ʉʊ 3.1ī2001פ

ʞװʡʝʩʽ. ʉᴅʡʢʝʩʪʽʢ ʙʝʣʛʽʩʽ. ʊʝʭʥʠʢʘʣʳץ ʪʘʣʘʧʪʘʨ.  

ʄɽʄʉʊ 12.1.005-88 ɽשʙʝʢʪʽץ שʘʫ̔ʧʩ̔ʟʜ̔ʢ ʩʪʘʥʜʘʨʪʪʘʨʳʥʳש ʞװʡʝʩ̔. ɾײʤʳʩ 

ʦʨʥʳʥʳש ʘʫʘʩʳʥʘ ץʦʡʳʣʘʪʳʥ ʞʘʣʧʳ ʩʘʥʠʪʘʨʣʳץ-ʛʠʛʠʝʥʘʣʳץ ʪʘʣʘʧʪʘʨ. 

ʄɽʄʉʊ 12.1.004 -90 ɽשʙʝʢʪʽץ שʘʫ̔ʧʩ̔ʟʜ̔ʢ ʩʪʘʥʜʘʨʪʪʘʨʳ ʞװʡʝʩ̔. ɽשʙʝʢ 

ץʘʫ̔ʧʩ̔ʟʜ̔ʛ̔ʥ ʦrץ ʪʫʜʳ ײʡʳʤʜʘʩʪʳʨʫ. ɾʘʣʧʳ ʪʘʣʘʧʪʘʨ. 

ʄɽʄʉʊ 12.1.008-76 ɽשʙʝʢ ץʘʫʽʧʩʽʟʜʽʛʽ ʩʪʘʥʜʘʨʪʪʘʨʳʥʳש ʞװʡʝʩʽ. 

ɹʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ. ɾʘʣʧʳ ʪʘʣʘʧʪʘʨ 

ʄɽʄʉʊ 12.3.002-75 ɽשʙʝʢ ץʘʫʽʧʩʽʟʜʽʛʽ ʩʪʘʥʜʘʨʪʪʘʨʳʥʳש ʞװʡʝʩʽ. ᴆʥʜʽʨʽʩʪʽʢ 

ʧʨʦʮʝʩʪʝʨ. פʘʫʽʧʩʽʟʜʽʢʪʽש ʞʘʣʧʳ ʪʘʣʘʧʪʘʨʳ. 

ʄɽʄʉʊ 12.2.003-91 ɽשʙʝʢ ץʘʫʽʧʩʽʟʜʽʛʽ ʩʪʘʥʜʘʨʪʪʘʨʳʥʳש ʞװʡʝʩʽ. ᴆʥʜʽʨʽʩʪʽʢ 

 .ʞʘʣʧʳ ʪʘʣʘʧʪʘʨʳ שʘʫʽʧʩʽʟʜʽʢʪʽפ .ʪʘʨץʨʘʣ-ʞʘʙʜʳײץ

ʄɽʄʉʊ 12.4.011-89 ɽשʙʝʢ ץʘʫʽʧʩʽʟʜʽʛʽ ʩʪʘʥʜʘʨʪʪʘʨʳʥʳש ʞװʡʝʩʽ. 

ɾײʤʳʩʰʳʣʘʨʜʳץ שʦʨסʘʥʳʩ ײץʨʘʣʜʘʨʳ. ɾʘʣʧʳ ʪʘʣʘʧʪʘʨ ʤʝʥ ʞʽʢʪʝʫʣʝʨ.  

ʄɽʄʉʊ 17.0.0.01-76 ʊʘʙʠסʘʪʪʳ ץʦʨסʘʫ ʞᴅʥʝ ʪʘʙʠסʠ ʨʝʩʫʨʩʪʘʨʜʳש 

ʧʘʡʜʘʣʘʥʫʳʥ ʞʘץʩʘʨʪʫ ʩʘʣʘʩʳʥʜʘסʳ ʩʪʘʥʜʘʨʪʪʘʨ ʞװʡʝʩʽ. ɾʘʣʧʳ ʝʨʝʞʝʣʝʨ. 

ʄɽʄʉʊ 6709ï72 ɼʠʩʪʠʣʜʝʥʛʝʥ ʩʫ. ʊʝʭʥʠʢʘʣʳץ ʰʘʨʪʪʘʨ. 

ʄɽʄʉʊ 4233-77 ʈʝʘʢʪʠʚʪʝʨ. ʍʣʦʨʣʳ ʥʘʪʨʠʡ. ʊʝʭʥʠʢʘʣʳץ ʰʘʨʪʪʘʨ 

ʄɽʄʉʊ 13805ī76 ɹʘʢʪʝʨʠʦʣʦʛʠʷʣʳץ ʤʘץʩʘʪʪʘʨסʘ ʘʨʥʘʣסʘʥ ײץʨסʘץ 

ʬʝʨʤʝʥʪʘʪʠʚʪʽ ʧʝʧʪʦʥ. ʊʝʭʥʠʢʘʣʳץ ʰʘʨʪʪʘʨ.  

ʄɽʄʉʊ 17768-90 ɼᴅʨʽʣʽʢ ʟʘʪʪʘʨ. ʆʨʘʫ, ʪʘʩʳʤʘʣʜʘʫ ʞᴅʥʝ ʩʘץʪʘʫ.  

ʄɽʄʉʊ 22261-94 ʕʣʝʢʪʨʣʢ̔ ʞᴅʥʝ ʤʘʛʥʠʪʪʢ̔ ʰʘʤʘʣʘʨ ᴇʣʰʝʤ ײץʨʘʣʜʘʨʳ. 

ɾʘʣʧʳ ʪʝʭʥʠʢʘʣʳץ ʰʘʨʪʪʘʨ. 

ʄɽʄʉʊ 22967ī90 ʂᴇʧ ʤᴅʨʪʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʠʥʲʝʢʮʠʷʣʳץ ʤʝʜʠʮʠʥʘʣʳץ 

ʠʥʝʣʝʨ. ɾʘʣʧʳ ʪʝʭʥʠʢʘʣʳץ ʪʘʣʘʧʪʘʨ ʞᴅʥʝ ʩʳʥʘץᴅʜ̔ʩʪʝʨ.̔  

ʄɽʄʉʊ 25336ī82 ɿʝʨʪʭʘʥʘʣʳץ ʰʳʥʳ ʳʜʳʩʪʘʨ ʤʝʥ ײץʨʘʣ-ʞʘʙʜʳץʪʘʨ. 

ʊʠʧʪʝʨ,̔ ʥʝʛʟ̔ʛ̔ ʧʘʨʘʤʝʪʨʣʝʨ ̔ʤʝʥ ʤᴇʣʰʝʨ̔. 

ʄɽʄʉʊ 29227ī91 ɿʝʨʪʭʘʥʘʣʳץ ʰʳʥʳ ʳʜʳʩʪʳʨ. ɻʨʘʜʫʩʳ ʢᴇʨʩʝʪʣ̔ʛʝʥ 

ʧʠʧʝʪʢʘʣʘʨ. 1-ʙᴇʣ̔ʤ. ɾʘʣʧʳ ʪʘʣʘʧʪʘʨ.   

ʄɽʄʉʊ 28085ī89 ɹʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨ. ʉʪʝʨʠʣʴʜʣ̔̔ʢʪ̔ ʙʘrץ ʣʘʫʜʳש 

ʙʘʢʪʝʨʠʦʣʦʛʠʷʣʳץ ᴅʜ̔ʩ̔.  

ʄɽʄʉʊ 24104-2001 ï ɿʝʨʪʭʘʥʘʣʳץ ʪʘʨʘʟʳ. ʊʝʭʥʠʢʘʣʳץ ʰʘʨʪʪʘʨ. 
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ɸʅʓפʊɸʄɸʃɸʈ 

 

ʆʩʳ ʜʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʘ ʢʝʣʝʩʽ ʪʝʨʤʠʥʜʝʨʛʝ ʩᴅʡʢʝʩ ʩʽʣʪʝʤʝʣʝʨ  

ʧʘʡʜʘʣʘʥʳʣʜʳ: 

ϧʦʡʜʳϬ ʢʘʪʘʨʘʣʳ ʙʝʟʛʝʛʽ  (bluetongue, ʂᴇʢ ʪʽʣ ʘʫʨʫʳ) - ץʦʡʣʘʨʜʘ, ʝʰʢʽʣʝʨʜʝ, 

ʽʨʽ ץʘʨʘ ʤʘʣʜʘ ץʘץשʘ ʙײʣʰʳץʝʪʽʥʽש ʜʝʛʝʥʝʨʘʪʠʚʪʽʢ ᴇʟʛʝʨʽʩʪʝʨʽʤʝʥ, ʙʘʩ ʘʫʤʘסʳʥʳש 

ʽʩʽʥʫʽʤʝʥ, ʪʽʣʜʽש ʢᴇʛʝʨʫʽʤʝʥ ʩʠʧʘʪʪʘʣʘʪʳʥ ʪʨʘʥʩʤʠʩʩʠʚʪʽ ʚʠʨʫʩʪʳץ ʘʫʨʫ. 

ɯʥʜʝʪʪʽʢ ʞʘϤʜʘʡ ï ʞʠʥʘץʪʘʣסʘʥ ʤᴅʣʽʤʝʪ, ʞʘʥʫʘʨʣʘʨʜʳש ʞץײʧʘʣʳ ʘʫʨʫʳʥʳש 

ʙʽʨ ʫʘץʳʪʪʘ, ʙʽʨ ʞʝʨʜʝ ʪʘʨʘʣʫʳ ʞᴅʥʝ ʦסʘʥ ץʘʨʩʳ ʪײʨʫ ʬʘʢʪʦʨʣʘʨʳ. 

ɸʥʪʠʜʝʥʝ (ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʜʝʨ) ï ʘסʟʘʜʘ ʘʥʪʠʛʝʥʥʽש ᴅʩʝʨʽʥʝʥ ʪʫʳʥʜʘʧ, 

ʦʥʳʤʝʥ ʪʝʣʽʤʜʽ ᴅʩʝʨʣʝʩʝʪʽʥ ץʘʥ ʩʘʨʳʩʫʳʥʳש ʘץʫʳʟʜʘʨʳ.  

ɸʥʪʠʛʝʥ ï ʘʥʪʠʛʝʥʥʽש ᴅʩʝʨʽʥʝʥ ʦʨʛʘʥʠʤʜʝ ʪװʟʽʣʝʪʽʥ ʞᴅʥʝ ʦסʘʥ ʙʝʣʛʽʣʽ ʙʽʨ 

ʞʘץʳʥʜʳץ ʙʘʨ ᴅʨ ʪװʨʣʽ ʢʣʘʩʩʪʘסʳ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʜʝʨ. 

ʊϸʥʜʽʣʽʢ (ʩʧʝʮʠʬʠʢʘʣʳϨ) ï ʘʥʪʠʛʝʥʜʝʨʛʝ ʪʘשʜʘʤʘʣʳ ʠʤʤʫʥʜʳץ ʞʘʫʘʧ ʙʝʨʫ 

 .ʘʙʽʣʝʪʽץ

ʐʪʘʤʤ ï ᴇʟʽʥʝ ʪᴅʥ ץʘʩʠʝʪʪʝʨʽ ʞʘסʳʥʘʥ ʙʝʢʽʪʽʣʛʝʥ, ʙʝʣʛʽʣʽ ʙʽʨ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽש ʥʝʤʝʩʝ ʚʠʨʫʩʪʘʨʜʳש ᴇʩʽʥʜʽʩʽ. 

ʉʝʨʦʣʦʛʠʷʣʳϨ ʨʝʘʢʮʠʷ ï ʪʝʣʽʤʜʽ ʘʥʪʠʛʝʥ ʤʝʥ ʘʥʪʠʜʝʥʝʥʽש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥʝ 

ʥʝʛʽʟʜʝʣʛʝʥ ʟʝʨʪʪʝʫ ᴅʜʽʩʽ; 

ʊʝʩʪ-ʞϮʡʝ ï ʘʫʨʫʣʘʨʜʳ ʙʘʣʘʫסʘ ʘʨʥʘʣסʘʥ ʨʝʘʛʝʥʪʪʝʨ, ץʦʥʜʳʨסʳʣʘʨ ʤʝʥ 

 .ʳסʨʘʣʜʘʨ ʪ.ʙ ʞʠʳʥʪʳײץ

Ϲʩʽʨʫ (ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ) ï ʤʠʢʨʦʘסʟʘʣʘʨʜʳ, ʞʘʥʫʘʨʣʘʨ ʤʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ʞʘʩʫʰʘʣʘʨʳʥ, ײʣʧʘʣʘʨʳʥ, ʤװʰʝʣʝʨʽʥ, ʩʦʥʜʘʡ-ʘץ ʙʫʳʥʘʷץʪʳʣʘʨʜʳ ʞʘʩʘʥʜʳ 

ʞʘסʜʘʡʜʘ ᴇʩʽʨʫ. 

ʂʦʥʴʶʛʘʪ ï ʝʢʽ ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ ᴅʨʪװʨʣʽ ʤʦʣʝʢʫʣʘʜʘʥ ײץʨʘʣסʘʥ, ʢʦʚʘʣʝʥʪʪʽ 

ʙʘʡʣʘʥʳʩʪʳʨʳʣסʘʥ ץʦʩʳʥʜʳ. 

ʀʤʤʫʥʜʳ Ϩʘʥ ʩʘʨʳʩʫʳ - ײץʨʘʤʳʥʜʘ ʘʥʪʠʜʝʥʝʣʝʨ ʙʘʨ ʩʘʨʳʩʫʣʘʨ. 

ʀʤʤʫʥʦʛʣʦʙʫʣʠʥʜʝʨ - ץʘʥʥʳש ʘץʟʘʪʪʘʨʳ, ץʘʥ ʩʘʨʳʩʫʳʥʜʘסʳ ʠʤʤʫʥʜʳ 

ʛʣʦʙʫʣʠʥʜʝʨ. 
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ɹɽʃɻɯʃɽʋʃɽʈ ʄɽʅ פʓʉפɸʈʊʋʃɸʈ 

 

ɹפʇנɿʀ - ɹʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʧʨʦʙʣʝʤʘʣʘʨʳʥʳס שʳʣʳʤʠ ʟʝʨʪʪʝʫ            

ʠʥʩʪʠʪʫʪʳ 

ɽʇʉ - ʝʪ ʧʝʧʪʦʥʜʳ ʩʦʨʧʘ 

ʊʄɼ -ʊᴅʫʝʣʩʽʟ ʤʝʤʣʝʢʝʪʪʝʨ ʜʦʩʪʘʩʪʳסʳ 

ʂʉʈʆ -ʂʝשʝʩʪʽʢ ʉʦʮʠʘʣʠʩʪʽʢ ʈʝʩʧʫʙʣʠʢʘʣʘʨ ʆʜʘסʳ 

OIE -ɾʘʥʫʘʨʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳʥ ץʦʨסʘʫʜʳש ʭʘʣʳץʘʨʘʣʳץ       

 ʡʳʤʳײ

ɹʈ -ʙʝʡʪʘʨʘʧʪʘʫ ʨʝʘʢʮʠʷʩʳ  

ɹʊ -ʙײʟʘʫ ʪʝʩʪʠʢʫʣʘʩʳʥʳש ʘʣסʘʰץʳ ʞʘʩʫʰʘ ᴇʩʽʥʜʽʩʽ 

ɺɹɸ - ʚʠʨʫʩ ʙʝʡʪʘʨʘʧʪʘʫʰʳ ʘʥʪʠʜʝʥʝ 

ɺʅʀʀɺɺʠʄ -ɹװʢʽʣʨʝʩʝʡʣʽʢ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʚʠʨʫʩʦʣʦʛʠʷ ʞᴅʥʝ        

ʤʠʢʨʦʙʠʦʣʦʛʠʷ סʳʣʳʤʠ ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳ 

ɼʅפ -ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʡʥ ץʳʰץʳʣʳ 

ɼʇʈ -ʜʠʬʬʫʟʜ  rʧʨʝʮʠʧʠʪʘʮʠ ̫ʨʝʘʢʮʠʷʩ r

ʍʕɹ - ʍʘʣʳץʘʨʘʣʳץ ʵʧʠʟʦʦʪʠʷʣʳץ ʙʶʨʦ 

Vero -ɸʬʨʠʢʘ ʤʘʡʤʳʣʳʥʳש ʙװʡʨʝʛʽʥʝʥ ʘʣʳʥסʘʥ ʞʘʩʫʰʘ ᴇʩʽʥʜʽʩʽ 

ɹɹ -ʙײʟʘʫ ʙװʡʨʝʛʽʥʽש ʘʣסʘʰץʳ ʞʘʩʫʰʘ ᴇʩʽʥʜʽʩʽ 

ʀʌʊ - ʠʤʤʫʥʜʳ ʬʝʨʤʝʥʪʪʽʢ ʪʘʣʜʘʫ 

ɯפʄ -ʽʨʽ ץʘʨʘ ʤʘʣ 

ɹʇʃ -ʙʝʪʘ-ʧʨʦʧʠʦʣʘʢʪʦʥ 

ʂɹʈ -ʢʦʤʧʣʝʤʝʥʪ ʙʘʡʣʘʥʳʩʪʳʨʫ ʨʝʘʢʮʠʷʩʳ 

  ʳ ʞʘʩʫʰʘ ᴇʩʽʥʜʽʩʽץʘʰסʘʣ שʡʨʝʛʽʥʽװʦʡ ʙץ- ɹפ

 ʳ ʞʘʩʫʰʘ ᴇʩʽʥʜʽʩʽץʘʰסʘʣ שʡʨʝʛʽʥʽװʦʟʳ ʙץ- ʟɹפ

 ʢʘʪʘʨʣʳ ʙʝʟʛʝʛʽ שʦʡʜʳץ- ʂɹפ

  ʳ ʞʘʩʫʰʘ ᴇʩʽʥʜʽʩʽץʘʰסʘʣ שʦʟʳ ʪʝʩʪʠʢʫʣʘʩʳʥʳץ- ʊפ

  ʳ ʞʘʩʫʰʘ ᴇʩʽʥʜʽʩʽץʘʰסʘʣ שʦʡ ʵʤʙʨʠʦʥʳ ᴇʢʧʝʩʽʥʽץ- ʕᴆפ

ʃɼ50 -ʦʨʪʘʰʘ ʣʝʪʘʣʴʜʽ ʜʦʟʘ 

ʇʉʇ -ʞʘʨʪʳʣʘʡ ʩʠʥʪʝʪʠʢʘʣʳץ ץʦʨʝʢʪʽʢ ʦʨʪʘʩʳ  

ʇʊʈ -ʧʦʣʠʤʝʨʘʟʜʳ ʪʽʟʙʝʢ ʨʝʘʢʮʠʷʩʳ 

ʈʅפ -ʨʠʙʦʥʫʢʣʝʡʥ ץʳʰץʳʣʳ 

ʊʎɼ50 -ײʣʧʘʥʳ 50% ʟʘץʳʤʜʘʫʰʳ ʜʦʟʘ 

ʎʇᴄ - ʮʠʪʦʧʘʪʦʣʦʛʠʷʣʳץ ᴅʩʝʨ 

ʌɸʊ -ʬʣʫʦʨʝʩʮʠʨʣʝʫʰʽ ʘʥʪʠʜʝʥʝʣʝʨ ʪᴅʩʽʣʽ 

Lg -ʦʥʜʳץ ʣʦʛʘʨʠʬʤ  

 VERO               - ɸʬʨʠʢʘ ʤʘʡʤʳʣʳʥʳש ʙװʡʨʝʛʽʥʝʥ ʘʣʳʥסʘʥ ʞʘʩʫʰʘ ᴇʩʽʥʜʽʩʽ 
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ʂɯʈɯʉʇɽ 

 

ʊʘץʳʨʳʧʪʳש ᴇʟʝʢʪʽʣʽʛʽ. פʦʡʜʳש ʢʘʪʘʨʘʣʜr  ʙʝʟʛʝʛʽ  ï ץʘʥʩʦʨסʳʰ ʞᴅʥʜʽʢʪʝʨ 

(Culicoides obsoletus, C. Pulicaris, C. Nubiculosis, C. Impunctatus) ʘʨץʳʣʳ ʙʝʨʽʣʝʪʽʥ, 

ʘʫʳʟ ץʫʳʩʳʥʜʘ, ᴅʩʽʨʝʩʝ ʪʽʣʜʽש ʢʽʣʝʛʝʡʣʽ ץʘʙʳץʪʳץ שʘʙʳʥʫʳʤʝʥ, ʩʽʣʝʢʝʡʜʽש ʰʘʤʘʜʘʥ 

ʪʳʩ ʙᴇʣʽʥʫʽ,  ʥʝʢʨʦʟʜʳץ ʟʘץʳʤʜʘʥʫʳʤʝʥ, ʪײʷץ ,ץʘץשʘ ʙײʣʰʳץ ʝʪʪʝʨʽʥʜʝʛʽ 

ʜʝʛʝʥʝʨʘʪʠʚʪʽʢ ᴇʟʛʝʨʽʩʪʝʨʤʝʥ ʞᴅʥʝ ץʳʟʙʘ ʙʝʣʛʽʩʽʤʝʥ ʩʠʧʘʪʪʘʣʘʪʳʥ ʪʨʘʥʩʤʠʩʩʠʚʪʽ 

ʚʠʨʫʩʪʳץ ʽʥʜʝʪ [1]. פʂɹ  ʭʘʣʳץʘʨʘʣʳײ ץʡʳʤ OIE-ʥʽש ʟʦʦʩʘʥʠʪʘʨʠʷʣʳץ ʝʨʝʞʝʣʝʨʽ 

ʙʦʡʳʥʰʘ ʙʽʨʥʝʰʝ ʪװʣʽʢʪʝʨʛʝ ʦʨʪʘץ ʘʫʨʫʣʘʨʜʳש ʪʽʟʽʤʜʝʨʽʥʝ ʝʥʛʽʟʽʣʛʝʥ [2]. 

 ,ʳʤʜʘʨʳ ʙʝʡʽʤ ʢʝʣʝʜʽץײʪ ץʙʘʨʣʳ שʦʡʣʘʨʜʳץ ʜʘʡʜʘסʠ ʞʘסʂɹ ʚʠʨʫʩʳʥʘ ʪʘʙʠפ

ʩʦʥʳש ʽʰʽʥʜʝ ʙʠʷʟʳ ʞװʥʜʽ ץʦʡʣʘʨ ʩʝʟʽʤʪʘʣ, ᴅʩʽʨʝʩʝ 6 -12 ʘʡʣʳץ ʪᴇʣʜʝʨ. ɯʨʽ ץʘʨʘ ʤʘʣ, 

ʝʰʢʽ, ʙסײʳ ʞᴅʥʝ ʪ.ʙ. ʞʘʙʘʡʳ ʢװʡʽʩ ץʘʡʳʨʘʪʳʥʜʘʨʜʳש ʘʫʳʨʘʪʳʥʜʘʨʳ ʙʝʣʛʽʣʽ ʙʦʣʜʳ, 

ʦʣʘʨʜʘ ʘʫʨʫ ʩʠʤʧʪʦʤʩʳʟ ᴇʪʝʜʽʜʝ ʚʠʨʫʩ ʪʘʩʤʘʣʜʘʫʰʳʣʳסʳ ʙʽʨʥʝʰʝ ʞʳʣסʘ ʜʝʡʽʥ 

 ʂɹפ ʍᴄɹ ʞʽʢʪʝʤʝʩʽ ʙʦʡʳʥʰʘ .[3] (ʥʝʛʽʟʛʽ ʨʝʟʝʨʚʫʘʨʣʘʨʳ שʚʠʨʫʩʪʳ) ʘʣʘ ʙʝʨʝʜʽץ

   .ʘ ʞʘʪʘʜʳ [4, 5]סʘʫʽʧʪʽ ʘʫʨʫʣʘʨץ

ɹײʣ ʞץײʧʘʣʳ ʘʫʨʫ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʊʘʷʫ ʐʳסʳʩ ʞᴅʥʝ ɸʟʠʷʥʳש ʢʝʡʙʽʨ 

ʤʝʤʣʝʢʝʪʪʝʨʽʥʜʝ ʢʝʟʜʝʩʩʝ, ʙװʢʽʣ ɽʫʨʦʧʘ ʝʣʜʝʨʽʥʜʝ ʢʝשʽʥʝʥ ʪʘʨʘʣʳʧ ʦʪʳʨ [6-14]. 

ʉʦסשʳ ʞʳʣʜʘʨʳ ʈʝʩʝʡ [15], פʳʪʘʡ [16] ʊᴅʞʽʢʩʪʘʥ [17],  ʀʨʘʥ ʞᴅʥʝ ᴄʞʝʨʙʘʡʞʘʥ 

[18] ʩʠʷץʪʳ ʢᴇʨʰʽʣʝʩ ʤʝʤʣʝʢʝʪʪʝʨʜʝ פʂɹ ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʣʘʨʳ ʘʩץʳʥʫʜʘ. 

ɸʪʘʣסʘʥ ʤʝʤʣʝʢʝʪʪʝʨʤʝʥ ʛʝʦʛʨʘʬʠʷʣʳץ ʦʨʥʘʣʘʩʫ ʞᴅʥʝ ʩʘʫʜʘ - ɻ ʢʦʥʦʤʠʢʘʣʳץ ץʘʨʳʤ 

 ʩʪʘʥץʘʟʘפ ,ʘʭʫʘʣʜʳ ʪʘʣʜʘʡ ʢʝʣʝ ץʘ ʙʘʡʣʘʥʳʩʪʳ ʵʧʠʟʦʦʪʠʷʣʳץʘʪʳʥʘʩץ -

ʪʝʨʨʠʪʦʨʠʷʩʳʥ ץʘʪʝʨ ʪᴇʥʫ ʘʡʤʘץʪʘʨ ץʘʪʘʨʳʥʘ ʞʘʪץʳʟʫסʘ ʙʦʣʘʜʳ. ʉʦʥʜʳץʪʘʥ ʜʘ 

 ʣײʘʥ ʦʨʘʡ ʙסʪʠʤʘʣ [19, 20]. ʆʩʳץʩʪʘʥ ʪʝʨʨʠʪʦʨʠʷʩʳʥʘ ʝʥʽʧ, ʪʘʨʘʣʫʳ ʳץʘʟʘפ ʂɹפ

ʚʠʨʫʩʪʳ ʞץײʧʘʣʳ ʘʫʨʫ ʪʝʢ ץʘʥʘ ʤʘʣʰʘʨʫʘʰʳʣʳסʳʥʘ ʟʠʷʥʳʥ ʪʠʛʽʟʽʧ ץʘʥʘ ץʦʡʤʘʡ, 

ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʰʳסʳʥʜʘʨ ᴅʢʝʣʽʧ, ʝʣʽʤʽʟʜʽײ שʣʪʪʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥʝ  

 .ʤʢʽʥװʘʪʝʨʽʥ ʪᴇʥʜʽʨʫʽ ʤץ

ʉʦסשʳ ʦʥ ʞʳʣʜʳץʪʘ ᴅʣʝʤʜʝʛʽ ʵʧʠʟʦʦʪʠʢʘʣʳץ ʞʘסʜʘʡסʘ ʩװʡʝʥʩʝʢ ʪʘʨʘʣʫʳ 

ʞʦסʘʨʳ ʞᴅʥʝ ײʣʪʪʳץ ʰʝʢʘʨʘʜʘʥ ʪʳʩ ʰʳסʫʳ ʤװʤʢʽʥ ʞץײʧʘʣʳ ʵʢʟʦʪʠʢʘʣʳץ 

ʘʫʨʫʣʘʨʜʳש ʪʘʨʘʣʫ ץʘʫʧʽʥʝ ʢᴇʧ ʢᴇשʽʣ ʙᴇʣʽʥʜʽ. ɹײʣ ʘʫʨʫʣʘʨ ʙʝʣʛʽʣʽ ʙʽʨ ץʘʫʽʧ 

ʪᴇʥʜʽʨʝʜʽ, ʞʘʥʫʘʨʣʘʨ ʤʝʥ ʞʘʥʫʘʨʣʘʨʜʘʥ ʘʣʳʥʘʪʳʥ ᴇʥʽʤʜʝʨʜʽש ʭʘʣʳץʘʨʘʣʳץ 

ʩʘʫʜʘʩʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʞʘסʜʘʡסʘ ʢʝʨʽ ᴅʩʝʨʽʥ ʪʠʛʽʟʫʽ 

ʤװʤʢʽʥ. 

ʆʨʪʘʣʳץ ɸʟʠʷ ʝʣʜʝʨʽ ʘʨʘʩʳʥʜʘ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʞʘʥʫʘʨʣʘʨʳ ʤʝʥ 

 ʪʘʨʳʥʘץʘʫʽʧʪʽ ʘʡʤʘץ שʠʥʬʝʢʮʠʷʣʘʨʳʥʳ ץʘʫʧ̔ʪʽ ʚʠʨʫʩʪʳץ ʘʩʘ שʩʪʘʨʳʥʳײץ

ʊᴅʞʽʢʩʪʘʥ, פʳʨסʳʟʩʪʘʥ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʣʘʨʳ ʞᴅʥʝ ʪ.ʙ ʢʽʨʝʜʽ. ɹײʣ 

ʞʘʥʫʘʨʣʘʨʜʳש, ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ᴇʥʽʤʜʝʨʽʥʽש ʰʝʢʘʨʘ ʘʨץʳʣ r ʙʘץʳʣʘʫʩʳʟ 

 ʳʣʳ ʢᴇʰʫʽʤʝʥ ʙʝʣʛʽʣʽʥʝʜʽ. 2005ץʰʝʢʘʨʘ ʘʨ שʘʣʳʩʳ ʞᴅʥʝ ʞʘʙʘʡʳ ʬʘʫʥʘʥʳסʦʟץ

ʞʳʣʳ ʊᴅʞʽʢʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ פʂɹ ײʩʘץ ʤʘʣʜʘʨ ʘʨʘʩʳʥʜʘ ʪʽʨʢʝʣʜʽ [21]. 

ɹײʣ ʽʥʜʝʪʪʽש ʘʣסʘʰץʳ ʦʰʘץʪʘʨʳ ʊᴅʞʽʢʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ 1990-ʰʳ 

ʞʳʣʜʘʨʜʳש ʘʷסʳʥʜʘ ʧʘʡʜʘ ʙʦʣʳʧ, ʩʦʥʳש ʩʘʣʜʘʨʳʥʘʥ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʘ װʣʢʝʥ 
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ʰʳסʳʥ ʢʝʣʪʽʨʜʽ. ɹײʣ ʘʫʨʫʜʳש ʜʠʘʛʥʦʟʳʥ ʢʝʣʽʩʽʤ-ʰʘʨʪ ʘʷʩʳʥʜʘ ɹʠʦʣʦʛʠʷʣʳץ 

ʦʡʜץ ʳʟʤʝʪʢʝʨʣʝʨʽץ ʳʣʳʤʠ ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳס שʘʫʽʧʩʽʟʜʽʢ ʧʨʦʙʣʝʤʘʣʘʨʳʥʳץ .r 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʙײʨʳʥ ʪʽʨʢʝʣʤʝʛʝʥ ʘʩʘ ץʘʫʽʧʪʽ ʘʫʨʫʣʘʨʜʳש 

 ,ʞʘʥʫʘʨʣʘʨ, ʤʝʥ ᴇʣʝʢʩʝʣʝʨʽ, ʞʝʤʰᴇʧ ץʪʘʨʘʣʫ ʢᴇʟʽ ʠʤʧʦʨʪʪʳ שʳʰʪʘʨʳʥʳסʦʟʜʳʨץ

ʰᴅʫʝʪ ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨʜʘʥ ʘʣʳʥʘʪʳʥ ᴇʥʽʤʜʝʨ ʙʦʣʫʳ ʤײʤʢʽʥ [22].  

 .ʛʝʡʜʝשʘʨʳ ʜʝסʘʫʽʧʽ ʞʦץ ʂɹ ʝʥʫפ ʳʥʘסʘʡʤʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʅʝʛʽʟʛʽ ץʘʫʽʧʪʽש ʢᴇʟʽ ʩʦסשʳ ʢʝʟʜʝ ʰʝʪ ʝʣʜʝʨʜʝʥ ʞʠʽ ᴅʢʝʣʽʥʝʪʽʥ ʞʘʥʫʘʨʣʘʨ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʉʦʥʳש ʽʰʽʥʜʝ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʪʝʨʨʠʪʦʨʠʷʩʳʥʘ פʂɹ ʝʥʫʽʥʽש 

ʥʝʛʽʟʛʽ ʢᴇʟʽ ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳʥʳש ʞʝʢʝʣʝʥʛʝʥ ᴇשʽʨʣʝʨʽʥʝʥ, ɸפʐ ʧʝʥ ʂʘʥʘʜʘʥʳש 

ʢʝʡʙʽʨ ʰʪʘʪʪʘʨʳʥʘʥ ᴅʢʝʣʽʥʛʝʥ ʘʩʳʣ ʪץײʳʤʜʳץ ʤʘʣʜʘʨ ʙʦʣʫʳ ʳץʪʠʤʘʣ [23].  ʆʩʳסʘʥ 

ʦʨʘʡ, ʩʦסשʳ ʞʳʣʜʘʨʜʘסʳ ᴅʣʝʤʜʝ ʙʘʡץʘʣסʘʥ ʵʢʟʦʪʠʢʘʣʳץ ʞᴅʥʝ ʘʩʘ ץʘʫʽʧʪʽ 

ʘʫʨʫʣʘʨʜʳש ʦʰʘץʪʘʨʳʥʳש ʢᴇʙʝʡʫ ʬʘʢʪʽʩʽ ʦʩʳ ʽʥʜʝʪʪʝʨʜʽ ʞʘʥʫʘʨʣʘʨ ʤʝʥ ʘʜʘʤʜʘʨ 

ʩʳʥʘʤʘʣʘʨʳʥʘʥ ʫʘץʳʪʳʩʳʥʜʘ ʞᴅʥʝ ʞʽʪʽ ʜʠʘʥʦʩʪʠʢʘʣʘʫʜʳש ʞʘשʘ ʩʝʥʽʤʜʽ ײץʨʘʣʜʘʨʳ 

ʤʝʥ ᴅʜʽʩʪʝʨʽʥ ʞʘʩʘʫʜʳ ᴇʪʝ ᴇʟʝʢʪʽ ʝʪʝʜʽ.  

ʘʫʽʧʪ̔ץ ʢᴇʧʪʝʛʝʥ שʳʪʪʘ ʘʜʘʤʜʘʨ ʤʝʥ ʞʘʥʫʘʨʣʘʨʜʳץʘʟʽʨʛʽ ʫʘפ  

ʠʥʬʝʢʮʠʷʣʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʘסʜʘʡ ᴅʣʝʤʥʽש ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨʽ װʰʽʥ, ʦʥʳש ʽʰʽʥʜʝ 

ʙʽʟʜʽש ʤʝʤʣʝʢʝʪ װʰʽʥ ʜʝ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʛʝ ʘʡʥʘʣʜʳ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש 

ʘʫʤʘסʳʥʜʘ ץʘʫʽʧʪʽ ʞᴅʥʝ ʝʨʝʢʰʝ ץʘʫʽʧʪʽ ʚʠʨʫʩʪʳץ ʘʫʨʫʣʘʨסʘ ʪײʨʘץʪʳ ᴅʣ - ʘʫץʘʪʪ r

 ʳʟʜʳ ʤʽʥʜʝʪʽ ʙʦʣʳʧשʤʘ שʩʘʨʪʫʜʳץʜʘʡʜʳ ʞʘסʞʘ ץʨʫ, ᴅʣʝʫʤʝʪʪʽʢ - ʵʢʦʥʦʤʠʢʘʣʳײץ

ʪʘʙʳʣʘʜʳ [24].   

ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥʜʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ פʂɹ ʟʝʨʪʭʘʥʘʣʳץ ʜʠʘʛʥʦʩʪʠʢʘʩʳʥʳש 

   .ʳʟʜʳ ʤʽʥʜʝʪשʪʪʽʨʤʝʡʪʽʥ ʤʘװʨʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽʥ ʞʘʩʘʫ ʞᴅʥʝ ʞʝʪʽʣʜʽʨʫ ʢʝʟʝʢ ʢײץ

 ʨʝʩʫװʳʥʘʥ, ʦʥʳʤʝʥ ʢסʳʣʳ ʪʘʨʘʣʘʪʳʥʜʳץʳʰ ʞᴅʥʜʽʢʪʝʨ ʘʨסʘʥʩʦʨץ ʂɹפ

 ʳʟʜʳשʤʘ שʧʘʣʳ ʘʫʨʫʜʳ ʙʦʣʜʳʨʤʘʫʜʳץײʪʘʥ ʞץʪʫʜʳʨʘʜʳ. ʉʦʥʜʳ ץʠʳʥʜʳץ

 ʦʣʜʘʥʫץ ʡʝʣʝʨʜʽװʪʳʣʳ ʪʝʩʪ-ʞץʡʝʩʽ ʨʝʪʽʥʜʝ ʫʘװʙʽʨʽ ï ʘʣʜʳʥ ʘʣʫ ʞ שʨʘʣʜʘʨʳʥʳײץ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [25].   

 ,ʰʽʥ ʜʠʬʬʫʟʜʳ ʧʨʝʮʠʧʠʪʘʮʠʷ ʨʝʘʢʮʠʷʩʳ (ɼʇʈ)װ ʦʶץ ʂɹ ʜʠʘʛʥʦʟפ

ʢʦʤʧʣʝʤʝʥʪ ʙʘʡʣʘʥʳʩʪʳʨʫ ʨʝʘʢʮʠʷʩʳ (ʂɹʈ), ʙʝʡʪʘʨʘʧʪʘʥʜʳʨʫ ʨʝʘʢʮʠʷʩʳ (ʈʅ) 

ʞᴅʥʝ ʜʝ ʠʤʤʫʥʜʦʬʝʨʤʝʥʪʪʽʢ (ʀʌʊ) ʪʘʣʜʘʫ ᴅʜʽʩʪʝʨʽʥ ʩʝʨʦʣʦʛʠʷ ᴅʜʽʩ ʨʝʪʽʥʜʝ  

ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʩʦסשʳ ʢʝʟʜʝ ʇʊʈ ʪʝʩʪ-ʞװʡʝʩʽʥ ʞʠʽ 

ʧʘʡʜʘʣʘʥʫʜʘ. 

ɹײʣ ᴅʜʽʩʪʝʨ ʘʪʘʣסʘʥ ʚʠʨʫʩʪʳ ʘʥʳץʪʘʫ ʞᴅʥʝ ʠʜʝʥʪʠʬʠʢʘʮʠʷʣʘʫ ʢʝʟʽʥʜʝ, 

ʩʦʥʜʘʡ-ʘץ ʚʘʢʮʠʥʘʜʘʥ ʢʝʡʽʥʛʽ ʘʥʪʠʜʝʥʝʣʝʨʜʽ ʙʘץʳʣʘʫ װʰʽʥ ץʦʣʜʘʥסʘʥʜʘ ᴅʨ ʪװʨʣʽ 

ʜʠʘʛʥʦʩʪʠʢʘʣʳײץ ץʥʜʳʣʳסʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. 

ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥʜʘʨʜʳש ʽʰʽʥʝʥ ʀʌʊ ʢᴇʧʪʝʛʝʥ ʚʠʨʫʩʪʳץ ʘʫʨʫʣʘʨʜʳ 

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʜʳש ᴇʪʝ ʩʝʟʽʤʪʘʣ, ʪᴅʥʜʽ ʞᴅʥʝ ʵʢʩʧʨʝʩʩ ᴅʜʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɿʝʨʪʪʝʫʣʝʨʛʝ ץʘʨʘסʘʥʜʘ ʀʌʊ ᴅʜʽʩʽ פʂɹ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʜʘ ʙʘʩץʘ ᴅʜʽʩʪʝʨʛʝ ץʘʨʘסʘʥʜʘ 

ʩʝʟʽʤʪʘʣ ᴅʨʽ ʥʘץʪʳ ʥᴅʪʠʞʝ ʙʝʨʝʜʽ [26].   

ɾײʤʳʩʪʳש ʤʘץʩʘʪʳ: פʂɹ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ װʰʽʥ ʞʘʩʘʣסʘʥ ʀʌʊ ᴅʜʽʩʽ 

ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨʜʝ ץʦʣʜʘʥʳʣʘʪʳʥʳ ʙʝʣʛʽʣʽ. ɸʣʘʡʜʘ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ 

ʘʣסʘʰ ʨʝʪ פʂɹ ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʽʥ ʘʥʳץʪʘʧ ʞᴅʥʝ ʠʥʜʠʢʘʮʠʷʣʘʫ װʰʽʥ ʞʘשʘʜʘʥ 
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ʙᴇʣʽʥʽʧ ʘʣסʘʥ ʘʢʪʫʘʣʜʳ ʰʪʘʤʤ ʥʝʛʽʟʽʥʜʝ ʀʌʊ ᴅʜʩ̔̔ʥʽש ʞʘשʘ ʙʫʳʥʳʥ ʞʝʪʽʣʜʽʨʝ 

ʦʪʳʨʳʧ  ʩʠʧʘʪʪʘʤʘʩ rʙʦʡʳʥʰʘ ʰʝʪʝʣʜʽʢ ʘʥʘʣʦʛʪʘʨʜʘʥ ʢʝʤ ʪװʩʧʝʡʪʽʥʽʥ ʜᴅʣʝʣʜʝʫ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɾײʤʳʩʪʳש ʤʽʥʜʝʪʪʝʨʽ:  
ʆʩʳ ʤʘץʩʘʪץʘ ʞʝʪʫ װʰʽʥ ʪᴇʤʝʥʜʝʛʽʜʝʡ סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʽ ʞװʨʛʽʟʫ 

ʞʦʩʧʘʨʣʘʥʜʳ: 

 ץʙʠʦʣʦʛʠʷʣʳ שʪʘʥ ʙᴇʣʽʧ ʘʣʫ, ʞᴅʥʝ ʦʥʳץʰʪʘʤʤʳʥ ʦʰʘ שʂɹ ʚʠʨʫʩʳʥʳפ .1

 ;ʘʩʠʝʪʽʥ ʟʝʨʪʪʝʫץ

 ʜʘʡʳʥסʦʣʘʡʣʳ ʞʘץ שʂɹ ʚʠʨʫʩʪʘʨʳʥ ʞʘʩʫʰʘ ᴇʩʽʥʜʽʩʽʥʜʝ ᴇʩʽʨʫʜʽפ .2

ʦשʪʘʡʣʘʥʜʳʨʫ; 

 ʘʪʘʨ ʦʩʳץ ʩʦʥʳʤʝʥ ,שʂɹ ʚʠʨʫʩʳʥʘ ʪᴅʥʜʽ ʘʥʪʠʛʝʥʜʽ ʜʘʡʳʥʜʘʫʜʳפ .3

ʚʠʨʫʩץʘ ץʘʨʩʳ ʙʝʣʩʝʥʜʽ ʩʘʨʳʩʫ ʘʣʫʜʳש ʪʠʽʤʜʽ ʞװʡʝʣʝʨʽʥ ᴅʟʽʨʣʝʫ; 

4. ɺʠʨʫʩץʘ ץʘʨʩʳ ʩʘʨʳʩʫʜʘʥ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʜʽ ʙᴇʣʽʧ ʘʣʫ ʞʦʣʜʘʨʳʥ 

 ;ʘʨʘʩʪʳʨʫץ

5. ɺʠʨʫʩץʘ ʪᴅʥʜʽ  ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ ʥʝʛʽʟʽʥʜʝ ʢʦʥʲʶʛʘʪ ʜʘʡʳʥʜʘʫʜʳש 

ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʽʥ ʪʘשʜʘʫ; 

 ʪʠʽʤʜʽ שʦʶʜʳץ ʘʥ ʀʌʊסʘ ʘʨʥʘʣסʪʘʫץʘʥʪʠʛʝʥʽʥ ʘʥʳ שʂɹ ʚʠʨʫʩʳʥʳפ .6

ʞʘסʳʜʘʡʣʘʨʳʥ ʦשʪʘʡʣʘʥʜʳʨʫ; 

 ʪʘʥץʰʽʥ ᴅʟʽʨʣʝʥʛʝʥ ʀʌʊ ʩʳʥʘװ ʪʘʫץʘʥʪʠʛʝʥʽʥ ʘʥʳ שʂɹ ʚʠʨʫʩʳʥʳפ .7

ᴇʪʢʽʟʫ. 

 ʳ ʊᴅʞʽʢʩʪʘʥסʘʣʳשʳʣʳʤʠ ʞʘס שʳ. ɿʝʨʪʪʝʫʣʝʨʜʽסʘʣʳשʳʣʳʤʠ ʞʘנ

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʵʧʠʟʦʦʪʠʷʣʳץ ʦʰʘץʪʘʨʳʥʘʥ פʂɹ ʚʠʨʫʩʳʥʳש ʰʪʘʤʤʳ ײʩʘץ 

ʤʘʣʜʘʨʜʘʥ ʦץʰʘʫʣʘʥʘʜʳ. ɸʫʨʫ ʞʘʥʫʘʨʣʘʨʜʘʥ ʞʘשʘʜʘʥ ʙᴇʣʽʥʽʧ ʘʣʳʥסʘʥ çRT/RIBSP-

07/16è ʰʪʘʤʤ ʥʝʛʽʟʽʥʜʝ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʘʨ ʜʘʡʳʥʜʘʣʘʜʳ (ʘʥʪʠʛʝʥ, 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ, ʢʦʥʴʶʛʘʪ). ʆʩʳ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʘʨ ʥʝʛʽʟʽʥʜʝ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʢʣʠʥʠʢʘʣʳץ ʩʳʥʘʤʘʜʘʥ פʂɹ ץʦʟʜʳʨסʳʰʳʥʳש ʘʥʪʠʛʝʥʽʥ ʘʥʳץʪʘʫ 

 .ʜʘʣʘʜʳשʜʘʡʳ ʪʘסʪʠʤ̔ʜʽ ʞʘ שʦʶʜʳץ ʰʽʥ ʀʌʊװ

ʊʘץʳʨʳʧʪʳס שʳʣʳʤʠ ʞʦʙʘʣʘʨʤʝʥ ʙʘʡʣʘʥʳʩʳ 
ɼʠʩʩʝʨʪʘʮʠʷ ʪʘץʳʨʳʙʳ çʄʝʜʠʮʠʥʘʜʘ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ, ץʦʨʰʘסʘʥ 

ʦʨʪʘʥʳ ץʦʨסʘʫʜʘ, ʪʘʤʘץ ʞᴅʥʝ ᴇשʜʝʫ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ʛʝʥʜʽʢ-ʠʥʞʝʥʝʨʣʽʢ ʞᴅʥʝ 

ʞʘʩʫʰʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫè ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘ 

ʘʷʩʳʥʜʘ çפʦʡ ʢʘʪʘʨʘʣʴʜʳ ץʳʟʙʘʩʳʥʳש ʘʣʜʳʥ ʘʣʫ ʞᴅʥʝ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʜʳש ʞʦסʘʨʳ 

ʪʠʽʤʜʽ ײץʨʘʣʜʘʨʳʥ ᴅʟʽʨʣʝʫè ʞʦʙʘʩʳ סʳʣʳʤʠ ʞײʤʳʩʪʘʨʳ ʥʝʛʽʟʽʥʜʝ ʦʨʳʥʜʘʣʜʳ. 

(ʧʨʦʝʢʪ: çʈʘʟʨʘʙʦʪʢʘ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʢʘʪʘʨʘʣʴʥʦʡ ʣʠʭʦʨʘʜʢʠ ʦʚʝʮè ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ: çʈʘʟʨʘʙʦʪʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʛʝʥʥʦ-ʠʥʞʝʥʝʨʥʳʭ ʠ ʢʣʝʪʦʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʝʜʠʮʠʥʝ, ʩʝʣʴʩʢʦʤ ʭʦʟʡ̫ʩʪʚʝ, 

ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʠʱʝʚʦʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè).  
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BR249927852 סʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ʙʘסʜʘʨʣʘʤʘʩʳ ʘʷʩʳʥʜʘ çפʦʩʪʘʥʘʡ 

ʦʙʣʳʩʳʥʳש ʘʛʨʦᴇʥʝʨʢᴅʩʽʧʪʽʢ ʢʝʰʝʥʽʥʽש ʪײʨʘץʪʳ ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ 

ʤʘץʩʘʪʳʥʜʘ ʢʝʰʝʥʜʽ סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʽ ײʡʳʤʜʘʩʪʳʨʫ ʞᴅʥʝ ʞװʨʛʽʟʫ, ʩʦʥʜʘʡ-ʘץ 

 .(ʘʥסʘ ʘʨʥʘʣס2024ï2026 ʞʳʣʜʘʨ) ʨʫèײץ ʳʥסʦʨʪʘʣʳ ץʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʪʝʭʥʦʣʦʛʠʷʣʳס

 :ʨʛʽʟʽʣʛʝʥ ʦʨʥʳװʞ שʤʳʩʪʳײʳʣʤʠ ʟʝʨʪʪʝʫ ʞנ

ɿʝʨʪʪʝʫ ʞײʤʳʩʳ פʈ ɼʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʤʠʥʠʩʪʨʣʽʛʽ QazBioPharmè ɸפ 

ʭʦʣʜʠʥʠʛʽʥʝ ץʘʨʘʩʪʳ   çɹʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʧʨʦʙʣʝʤʘʣʘʨʳʥʳס שʳʣʳʤʠ-

ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè çɯʥʜʝʪʪʽʢ ʘʫʨʫʣʘʨʜʳ ʙʘʣʘʫè ʟʝʨʪʭʘʥʘʩʳʥʜʘ ʦʨʳʥʜʘʣʜʳ. 

ɾײʤʳʩʪʳש ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʳ: 

 ʘʰ ʨʝʪסʰʽʥ ʘʣװ ʟʝʨʪʭʘʥʘʣʘʨʳ ץʚʝʪʝʨʠʥʘʨʠʷʣʳ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

 ʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʠʤʤʫʥʜʳ-ʬʝʨʤʝʥʪʪʽװʘ ʤסʪʘʫץʘʥʪʠʛʝʥʽʥ ʘʥʳ שʳʰʳʥʳסʦʟʜʳʨץ ʂɹפ

ʜʠʘʛʥʦʩʪʠʢʘסʘ ʘʨʥʘʣסʘʥ ʢʦʤʧʦʥʝʥʪʪʝʨ ʞʠʳʥʪʳסʳ ᴅʟʽʨʣʝʥʜʽ. ʀʌʊ ʞʠʳʥʪʳסʳʥ 

ʨʝʩʧʫʙʣʠʢʘʣʳץ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʟʝʨʪʭʘʥʘʣʘʨʜʘ ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʛʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʳ ʦʨʳʥʜʘʫ ʢʝʟʽʥʜʝ ʘʣʳʥסʘʥ סʳʣʳʤʠ - ʟʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש 

ʥᴅʪʠʞʝʣʝʨʽ çɹʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʧʨʦʙʣʝʤʘʣʘʨʳʥʳס שʳʣʳʤʠ - ʟʝʨʪʪʝʫ 

ʠʥʩʪʠʪʫʪʳè ʐɾפ ʙʘʩ ʜʠʨʝʢʪʦʨʳʤʝʥ ʙʝʢʽʪʽʣʛʝʥ ʥʦʨʤʘʪʠʚʪʽʢ - ʪʝʭʥʠʢʘʣʳץ 

 :ʝʥʛʽʟʽʣʜʽ (פʅʊ) ʘסʞʘʪʪʘʤʘײץ

 ʩʝʨʦʪʠʧʽʥ ʟʝʨʪʭʘʥʘ 16 שʳʟʙʘʩʳʥʳץ ʠʥʬʝʢʮʠʷʣʳ ʢʘʪʘʨʘʣʴʜʽ שʦʡʜʳפ -

ʞʘסʳʜʘʡʳʥʜʘ ʙʘʣʘʤʘʣʘʫ ʤʝʥ ʦʥʳץ שʦʟʜʳʨסʳʰʳʥʳש ʘʥʪʠʛʝʥʽʥ ʠʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ 

ʪʘʣʜʘʫ ᴅʜʽʩʽʤʝʥ ʘʡץʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ ʧʨʝʧʘʨʘʪʪʘʨ ʞʠʳʥʪʳסʳ, ʉʊ ʄɽʂ 3893436-

018-2009.   

 ʳʜʘʡʳʥʜʘסʩʝʨʦʪʠʧʽʥ ʟʝʨʪʭʘʥʘ ʞʘ 16 שʢʘʪʘʨʘʣʴʜʽ ʙʝʟʛʝʢ ʽʥʜʝʪʽʥʽ שʦʡʜʳפ -

ʙʘʣʘʫ ʤʝʥ ʦʥʳץ שʦʟʜʳʨסʳʰʳʥʳש ʘʥʪʠʛʝʥʽʥ ʠʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ ʪʘʣʜʘʫ ᴅʜʽʩʽʤʝʥ 

ʘʡץʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʜʘʡʳʥʜʘʫ ʤʝʥ ʙʘץʳʣʘʫʜʳש ʫʘץʳʪʰʘ ʥײʩץʘʫʳ. 

 ʩʝʨʦʪʠʧʽʥ ʟʝʨʪʭʘʥʘ 16 שʳʟʙʘʩʳʥʳץ ʠʥʬʝʢʮʠʷʣʳ ʢʘʪʘʨʘʣʴʜʽ שʦʡʜʳפ -

ʞʘסʳʜʘʡʳʥʜʘ ʙʘʣʘʤʘʣʘʫ ʤʝʥ ʦʥʳץ שʦʟʜʳʨסʳʰʳʥʳש ʘʥʪʠʛʝʥʽʥ ʠʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ 

ʪʘʣʜʘʫ ᴅʜʽʩʽʤʝʥ ʘʡץʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ ʧʨʝʧʘʨʘʪʪʘʨ ʞʠʳʥʪʳסʳʥ ץʦʣʜʘʥʫʜʳש 

ʫʘץʳʪʰʘ ʥײʩץʘʫʳ. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʥᴅʪʠʞʝʣʝʨʽʥ ʝʥʛʽʟʫ. ɿʝʨʪʪʝʫʜʽש ʥᴅʪʠʞʝʣʝʨʽʥ 

çɺʝʪʝʨʠʥʘʨʠʷʣʳץ ʤʝʜʠʮʠʥʘè ʤʘʤʘʥʜʳסʳ ʙʦʡʳʥʰʘ ʙʘʢʘʣʘʚʨʠʘʪ, ʤʘʛʠʩʪʨʘʥʪ ʦץʫ 

 שʦʡʜʳץ ʜʘʡʜʘסʞʘ ץʨʛʽʟʫʛʝ çɿʝʨʪʭʘʥʘʣʳװʤʳʩʪʘʨʳʥ ʞײʳʣʳʤʠ ʟʝʨʪʪʝʫ ʞס ,ʨʜʽʩʽʥʝװ

ʢʘʪʘʨʘʣʜʳ ʙʝʟʛʝʛʽʥ ʙʘʣʘʤʘʣʘʫ װʰʽʥ ʪʝʩʪ - ʞװʡʝʥʽ ʞʘʩʘʧ ʰʳסʘʨʫè ʪʘץʳʨʳʙʳ 

ʙʦʡʳʥʰʘ ᴅʜʽʩʪʝʤʝʣʽʢ ʥײʩץʘʫʣʘʨ ץʦʣʜʘʥʳʣʘʜʳ. 

 :ʠʜʘʣʘʨʳסʘץ ʥʝʛʽʟʛʽ שʘʥ ʜʠʩʩʝʨʪʘʮʠʷʥʳסʩʳʥʳʣײ ʘסʘʫסʦʨפ

 :ʩʳʥʳʣʘʜʳײ ʞʳʨʳʤʜʘʨײʘ ʢʝʣʝʩʽ ʪסʘʫסʦʨפ

 שʪʘʥ ʙᴇʣʽʥʽʧ ʘʣʳʥʳʧ, ʦʥʳץʦʰʘ ץʰʪʘʤʤʳ ʵʧʠʟʦʦʪʠʷʣʳ שʂɹ  ʚʠʨʫʩʳʥʳפ

ʙʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʧʘʪʦʛʝʥʜʽʢ ץʘʩʠʝʪʪʝʨʽ; 

 ʪʠʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ שʂɹ ʚʠʨʫʩʳʥ ʞʘʩʫʰʘ ᴇʩʥʜʽʣʝʨʽʥʜʝ ᴇʩʽʨʫʜʽפ          

ʬʘʢʪʦʨʣʘʨ( ʞʘʩʫʰʘ ʪװʨʽ, ʠʥʬʝʢʮʠʷʣʳץ ʜʦʟʘ, ʠʥʢʫʙʘʮʠʷ ʨʝʞʠʤʽ) סʳʣʳʤʠ ʪײʨסʳʜʘ 

ʥʝʛʽʟʜʝʣʽʧ, ʦשʪʘʡʣʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʘʨʘʤʝʪʨʣʝʨ ײʩʳʥʳʣʜʳ; 
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 ʘʨʳ ʘʥʪʠʛʝʥʜʽ ʘʣʫ ʞᴅʥʝסʳʟʳ ʞʦשʤʘ ץʂɹ ʚʠʨʫʩʳʥʘ ʪᴅʥ ʜʠʘʛʥʦʩʪʠʢʘʣʳפ          

ʪʘʟʘʣʘʫʜʳש ʞʝʪʽʣʜʽʨʽʣʛʝʥ ᴅʜʽʩʪʝʤʝʩʽ ᴅʟʽʨʣʝʥʜʽ; 

 ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʜʝʨ ʘʣʫ ʞᴅʥʝ ץʳ ʩʧʝʮʠʬʠʢʘʣʳסʘʨסʘʨʩʳ ʞʦץ ʂɹ ʚʠʨʫʩʳʥʘפ          

ʦʣʘʨʜʳ ʪʘʟʘʣʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ײʩʳʥʳʣʜʳ; 

 ʳסʘʨסʘʰ ʨʝʪ ʞʦסʂɹ ʚʠʨʫʩʳʥʘ ʪᴅʥ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʜʝʨ ʥʝʛʽʟʽʥʜʝ ʘʣפ          

ʪײʨʘץʪʳʣʳץץʘ ʠʝ ʬʝʨʤʝʥʪʪʽ ʢʦʥʲʁʛʘʪ ʜʘʡʳʥʜʘʣʳʧ, ʦʥʳש ʜʠʘʛʥʦʩʪʠʢʘʣʳץ 

 ;ʘʣʘʥʜʳסʘʩʠʝʪʪʝʨʽ ʙʘץ

 ʘʥ ʠʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢסʘ ʘʨʥʘʣסʪʘʫץʘʥʪʠʛʝʥʽʥ ʘʥʳ שʂɹ ʚʠʨʫʩʳʥʳפ           

ʪʘʣʜʘʫʜʳש ʞʘשʘ ʤʦʜʠʬʠʢʘʮʠʷʩʳ ᴅʟʽʨʣʝʥʽʧ, ʦʥʳש ʘʥʘʣʠʪʠʢʘʣʳץ ʞᴅʥʝ 

ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪװʨʜʝ ʜᴅʣʝʣʜʝʫ; 

 .ʳʣʳʤʠ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʘʧʨʦʙʘʮʠʷʣʘʫנ

ɼʠʩʩʝʨʪʘʮʠʷʥʳש ʤʘʪʝʨʠʘʣʜʘʨʳʥʘ ʩᴅʡʢʝʩ ʦʥ סʳʣʳʤʠ ʝשʙʝʢʪʝʨʜʝ ʞʘʨʠʷʣʘʥʜʳ. 

1. ɹʣʶʪʘʥʛ: ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʤʦʨʬʦʣʦʛʠʷ ʙʦʣʝʟʥʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 
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ʘʛʨʘʨʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש çɾʘʨʯʳʩʳè ʞʫʨʥʘʣʳʥʜʘ, ̄ 3 (48) 2018, ISSN 1694-6286. 

ɹ- 83-86. 
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ʊʘʜʞʠʢʠʩʪʘʥ // VI ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ: ɹʠʦʬʠʟʠʢʦʚ, 
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10. ʂʫʨʤʘʥʙʝʢʦʚʘ ɾ. ʂ., ʀʩʘʭʘʥ ɸʢʝʞʘʥ ɸʡʜʘʨײʣʳ, ʂʦʰʝʤʝʪʦʚ ɾ.ʂ., 

ʄʫʩʪʘʬʠʥ ɹ. ʄ., ʂʘʡʤʦʣʜʠʥʘ ʉ. ɽ., ʈʘʛʘʪʦʚʘ ɸ. ɾ., ʂʫʟʝʨʙʘʝʚʘ ɸ.ʊ.  ױʩʘץ ʤʘʣʜʳש 

ʙʣʶʪʘʥʛ ʘʫʨʫʳ: ᴅʣʝʤʜʝʛʽ ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʳ ʞᴅʥʝ ʘʪʘʣʤʳʰ ʽʥʜʝʪʪʽפ שʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ װʰʽʥ ʤʘשʳʟʳ. נʳʣʳʤ ʞᴅʥʝ ʙʽʣʽʤ. ʊʦʤ 1. ˉ 4 (78) (2025): 

https://doi.org/10.52578/2305-9397-2025-4-1-277-284 

ɼʠʩʩʝʨʪʘʮʠʷʥʳײץ שʨʣʳʤʳ ʞᴅʥʝ ʢᴇʣʝʤʽ. ɼʠʩʩʝʨʪʘʮʠʷ ʢʽʨʽʩʧʝ, ᴅʜʝʙʠʝʪʢʝ 

ʰʦʣʫ, ʟʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʞᴅʥʝ ᴅʜʽʩʪʝʨʽ, ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ, ʘʣʳʥסʘʥ 

ʥᴅʪʠʞʝʣʝʨʜʽ ʪʘʣץʳʣʘʫ, ץʦʨʳʪʳʥʜʳ, ʧʨʘʢʪʠʢʘʣʳײ ץʩʳʥʳʩʪʘʨ ʤʝʥ ʧʘʡʜʘʣʘʥʳʣסʘʥ 

ᴅʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽʥʝʥ ʪײʨʘʜʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʢʦʤʧʴʶʪʝʨʣʽʢ ʤᴅʪʽʥʤʝʥ (Word 

ʨʝʜʘʢʪʦʨʳʥʜʘ) 123 ʙʝʪʢʝ ʪʝʨʽʣʛʝʥ. ʆסʘʥ 38 ʢʝʩʪʝ, 20 ʩʫʨʝʪ ʢʽʨʝʜʽ. ʇʘʡʜʘʣʘʥʳʣסʘʥ 

ᴅʜʝʙʠʝʪʪʝʨ 140 ʘʪʘʫʜʘʥ ʪײʨʘʜʳ.  
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1 ᴄɼɽɹʀɽʊʂɽ ʐʆʃʋ 

 

 שʢʘʪʘʨʣʳ ʙʝʟʛʝʛʽ ʪʫʨʘʣʳ ʪʘʨʠʭʠ ʜʝʨʝʢʪʝʨ ʞᴅʥʝ ʘʫʨʫʜʳ שʦʡʜʳפ 1.1

ʪʘʨʘʣʫ ʛʝʦʛʨʘʬʠʷʩʳ. 

 .ʧʘʣʳ ʘʫʨʫץײʞ ץʢʘʪʘʨʘʣʜʳ ʙʝʟʛʝʛʽ (Bluetongue) ï ʚʠʨʫʩʪʳ שʦʡʜʳפ

ʂʝʡʙʽʨ ʜʝʨʝʢʪʝʨʜʝ çʙʝʟʛʝʢè ʩᴇʟʽʥʽש ʦʨʥʳʥʘ çץʳʟʙʘè ʩʠʥʦʥʠʤʽ 

ʧʘʡʜʘʣʘʥʳʣʘʜʳ, (ɹʣʶʪʘʥʛ, ʂᴇʢ ʪʽʣ, ʄʦʨʨʦ ʘʫʨʫʳ) ï ץʘʥʩʦʨסʳʰ ʞᴅʥʜʽʢʪʝʨ 

(Culicoides obsoletus, C. Pulicaris, C. Nubiculosis, C. Impunctatus) ʘʨץʳʣʳ ʪʘʨʘʣʘʪʳʥ, 

ʘʫʳʟ ץʫʳʩʳʥʜʘ, ᴅʩʽʨʝʩʝ ʪʽʣʜʽש ʽʩʽʥʫʽʤʝʥ, ʢʽʣʝʛʝʡʣʽ ץʘʙʳץʪʘʨʳʥʳץ שʘʙʳʥʫʳʤʝʥ, 

ʥʝʢʨʦʪʠʢʘʣʳץ ʟʘץʳʤʜʘʥʫʣʘʨʤʝʥ, ʪײʷץ ,ץʘץשʘ ʙײʣʰʳץ ʝʪʽʥʜʝʛʽ ʜʝʛʝʥʝʨʘʪʠʚʪʽʢ 

ᴇʟʛʝʨʽʩʪʝʨ ʞᴅʥʝ  ʙʝʟʛʝʢ ʙʝʣʛʽʣʝʨʽʤʝʥ ʩʠʧʘʪʪʘʣʘʪʳʥ ʪʨʘʥʩʤʠʩʩʠʚʪʽ ʚʠʨʫʩʪʳץ ʽʥʜʝʪ 

[27, 28, 29].  

ɸʣסʘʰ ʨʝʪ 1876 ʞʳʣʳ ʆשʪװʩʪʽʢ ɸʬʨʠʢʘʜʘ (ʅʘʤʠʙʠʷ ʈʝʩʧʫʙʣʠʢʘʩʳ) פʂɹ 

ʪʽʨʢʝʣʜʽ [30].  ʂʝʡʙʽʨ ʟʝʨʪʪʝʫʰʽʣʝʨ ʦʩʳ ʘʫʨʫ ɸʬʨʠʢʘ ʝʣʜʝʨʽʥʽʥʝʥ ᴅʢʝʣʽʥʛʝʥ ʘʫʨʫ 

ʤʘʣʜʘʨʜʘʥ ɽʫʨʦʧʘʜʘסʳ ʩʝʟʽʤʪʘʣ ץʦʡʣʘʨ ʪץײʳʤʜʘʨʳʥʘ ʞץײʪʳ ʜʝʧ ʪʦʧʰʳʣʘʡʜʳ. 

ɸʣסʘʰץʳ ʢʝʟʜʝ ʦʣ ץʦʡʜʳש ʞʝʨʛʽʣʽʢʪʽ ʪץײʳʤʳʥ ʟʘץʳʤʜʘסʘʥ, ʙʽʨʘץ ʽʥʜʝʪ ʝʰץʘʥʜʘʡ 

ʩʠʤʧʪʦʤʩʳʟ ᴇʪʢʝʥ. 1905 ʞʳʣʳ ʟʝʨʪʪʝʫʰʽ  Arnold ʊʝʡʣʝʨ ɹʝʨʢʬʝʣʴʜ ʩװʟʛʽʩʽʥ 

ʧʘʡʣʘʜʘʥʳʧ, פʂɹ ץʦʟʜʳʨʫʰʳʩʳ ץʦʡʜʳץ שʘʥʳʥʜʘ ʞᴅʥʝ ʩʘʨʳʩʫʳʥʜʘ ʙʦʣʘʪʳʥʜʳסʳ 

ʜᴅʣʝʣʜʝʜʽ [31], ʘʣ 1960 ʞʳʣʳ ʚʠʨʫʩ ʙᴇʣʽʥʽʧ ʘʣʳʥʜʳ [32]. 1923 ʞʳʣʳ ɹʘʪʳʩ 

ɸʬʨʠʢʘʥʳש ʂʶʨʘʩʩʦʥ ʘʡʤʘסʳʥʜʘ ʙײʣ ʽʥʜʝʪ ʪʽʨʢʝʣʽʧ, 1933 ʞʳʣʳ ʩʠʳʨʣʘʨʜʘ 

ʢʝʟʜʝʩʢʝʥʽ ʪʫʨʘʣʳ ʩʠʧʘʪʪʘʣסʘʥ. ʆʩʳ ʦץʠסʘʣʘʨʜʘʥ ʢʝʡʽʥ ɾʘʧʦʥʠʷʜʘ ʩʠʳʨʣʘʨʜʳש 

ʘʨʘʩʳʥʜʘ ʦʩʳ ʘʫʨʫסʘ ץײʩʘʩ ʽʥʜʝʪ ʙʘʡץʘʣסʘʥ (ʆʤʦʨʠ, 1961 ʞʳʣʳ) [33].  

 ʂɹפ ʩʪʽʢ ɸʬʨʠʢʘʥʳװʪשʢᴇʧʰʽʣʽʛʽʥʜʝ ʆ שʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʜʽס ʳʪʪʘץʘʟʽʨʛʽ ʫʘפ

ʪײʨʘץʪʳ ʦʰʘסʳ ʨʝʪʽʥʜʝ ʢᴇʨʩʝʪʢʝʥ. OIE ʜʝʨʝʢʪʝʨʽʥʝ ץʘʨʘʩʘץ, ʦʩʳ ʽʥʜʝʪ ɸʬʨʠʢʘ 

ʤʝʢʝʥʽʥʜʝ (ʉʫʜʘʥ, ʂʦʥʛʦ, ʅʠʛʝʨʠʷ, ʕʬʠʦʧʠʷ, ɸʥʛʦʣʘ, ʆשʪװʩʪʽʢ ɸʬʨʠʢʘ, ʆשʪװʩʪʽʢ-

ɹʘʪʳʩ ɸʬʨʠʢʘ, ʄʘʨʦʢʢʦ, ʉʚʘʟʠʣʝʥʜ, ʂʘʤʝʨʫʥ) 1960 - 1963 ʞʳʣʜʘʨʳ ʪʽʨʢʝʣʛʝʥ [34, 

35].  

1943 ʞʳʣʜʘʨʳ ʽʥʜʝʪ  ɸʬʨʠʢʘ ʢʦʥʪʠʥʝʥʪʽʥʝʥ ʩʳʨʪץʘ ʪʘʨʘʣʳʧ, ʢᴇʨʰʽʣʝʩ 

ʤʝʤʣʝʢʝʪʪʝʨʜʝ ʪʽʨʢʝʣʝ ʙʘʩʪʘʜʳ [36]. ʉʠʨʠʷ, ʀʟʨʘʠʣʴ ʞᴅʥʝ ʇʘʣʝʩʪʠʥʘ,  

ʤʝʤʣʝʢʝʪʪʝʨʽʥʜʝ 1943 ʞʳʣʳ ʦʩʳ ʽʥʜʝʪʪʽש ʞʘʥʫʘʨʣʘʨʜʘ ʢʣʠʥʠʢʘʣʳץ ʙʝʣʛʽʣʝʨʽ 

ʙʘʡץʘʣסʘʥ [37].  1944 ʞʳʣʳ ʊװʨʢʠʷ ʤʝʥ ʀʨʘʥʜʘ ʙײʣ ʘʫʨʫסʘ ʘʣסʘʰץʳ ʜʠʘʛʥʦʟ 

 שʜʠʘʛʥʦʩʪʠʢʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳ ץʦʡʳʣʜʳ, ʘʣʘʡʜʘ ʩʦʣ ʢʝʟʜʝʛʽ ʟʝʨʪʭʘʥʘʣʳץ

ʰʝʢʪʝʫʣʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʥʘץʪʳ ʜʠʘʛʥʦʟ ץʦʶ ץʠʳʥʜʳץ ʪʫʜʳʨʜʳ. ɸʤʝʨʠʢʘʜʘ 1948 

ʞʳʣʳ [38],  ʀʩʧʘʥʠʷ ʞᴅʥʝ ʇʦʨʪʫʛʘʣʠʷʥʳש ʦשʪװʩʪʽʛʽʥʜʝ 1956 ʞʳʣʳ [39], ʆשʪװʩʪʽʢ 

ɸʤʝʨʠʢʘ ʤʝʤʣʝʢʝʪʪʝʨʽʥʜʝ 1978 ʞʳʣ r[40], 1972 ʞʳʣʳ ʄʳʩʳʨʜʘ ʪʽʨʢʝʣʛʝʥ [41,42]. 
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1993 ʞʳʣʳ ʊʄɼ ʝʣʜʝʨʽʥʜʝ ɹʫʨʷʪʠʷ ʨʝʩʧʫʙʣʠʢʘʩʳʥʜʘ, ʞʘʥʫʘʨʣʘʨʜʳש ʘʨʘʩʳʥʜʘ 

ʽʥʜʝʪʢʝ ʰʘʣʜʳסʫʰʳʣʳײץ 58,3% ץʨʘʩʘ, ʘʣ ᴇʣʽʤ - ʞʽʪʽʤ 66,3% ײץʨʘʜʳ [43]. 

 ,ʽʟʽ ʝʣʜʝʨʽʥʥʝʥשʂɹ ᴅʣʝʤʜʝ ʪʘʨʘʣʫʜʘ, 1998-2002 ʞʳʣʜʘʨʳ ɾʝʨʦʨʪʘ ʪʝפ

ɽʫʨʦʧʘʥʳש ʦשʪװʩʪʽʢ - ʙʘʪʳʩ ʝʣʜʝʨʽʥʝ ʪʘʨʘʣʳʧ, ʩʦשʳʥʘʥ ʌʨʘʥʮʠʷ, ɻʨʝʮʠʷ, ʀʩʧʘʥʠʷ, 

ɸʣʙʘʥʠʷ, ɹʦʩʥʠʷ, ʍʦʨʚʘʪʠʷ, ʇʦʨʪʫʛʘʣʠʷ, ʄʘʢʝʜʦʥʠʷ, ʉʝʨʙʠʷ, ʏʝʨʥʦʛʦʨʠʷ, ʀʪʘʣʠʷ, 

ʊʫʨʢʠʷ, ʀʟʨʘʠʣʴ,  ɹʦʣʛʦʨʠʷ ʞᴅʥʝ ʜʝ ʙʘʩץʘ ʝʣʜʝʨʜʝ ʪʘʨʘʣʫʳ ʢʝשʽʥʝʥ ʞʘʣסʘʩʪʳ [44]. 

ʂʝʡʽʥʛʽ ʞʳʣʜʘʨʳ ɹʝʣʴʛʠʷ, ʅʠʜʝʨʣʘʥʜʳ, ɻʝʨʤʘʥʠʷ ʤʝʤʣʝʢʝʪʪʝʨʽʥʝʥ ʈʝʩʝʡ 

ʌʝʜʝʨʘʮʠʷʩʳʥʘ ᴅʢʝʣʽʥʝʪʽʥ ʝʫʨʦʧʘʣʳץ ʽʨʽ ץʘʨʘ ʤʘʣʜʘʨʳʥʜʘ ʠʥʬʝʢʮʠʷʣʳץ ʚʠʨʫʩʪʳש 

ʨʝʟʝʨʚʫʘʨʳ ʙʘʨ ʝʢʝʥʽʥʜʽʛʽ ʜᴅʣʝʣʜʝʥʽʧ ʦʩʳ ʤʝʤʣʝʢʝʪ ʘʡʤʘסʳʥʘ פʂɹ ʪʘʨʘʣʫ 

ʤװʤʢʽʥʜʽʛʽ ʢװʰʝʡʝ ʪװʩʪʽ.  ʉʦשʳʥʘʥ 2008 ʞʳʣʳ ʈʝʩʝʡ ʤʝʤʣʝʢʝʪʽʥʜʝ פʂɹ - ʥʽש ʦʥ 

 ʪʘʥץʘʥʜʳסʥʠ, ʈʝʩʝʡ ʤʝʤʣʝʢʝʪʽ ʢᴇʨʰʽʣʝʩ ʙʦʣסʪʘʨ ʪʽʨʢʝʣʛʝʥ [45]. ʗץʦʣʘʡʩʳʟ ʘʡʤʘץ

ʦʩʳ ʽʥʜʝʪʪʽש ʙʦʣʘʰʘץʪʘ ʙʽʟʜʽש ʝʣʛʝ ʪʘʨʘʣʫ ץʘʫʽʧʽ ᴇʪʝ ʞʦסʘʨʳ. 

 שʂɹ-ʥʽפ ʘʫʽʧʪʽ ʘʫʨʫʳץ ʘʩʘ שʜʘ ɽʫʨʦʧʘ ʤʝʤʣʝʢʝʪʪʝʨʽ ʞʘʥʫʘʨʣʘʨʜʳשʘʟʽʨʛʽ ʪʘפ

ʦʰʘסʳʥʘ ʘʡʥʘʣʳʧ ʦʪʳʨ [46, 47, 48].  

ɸʪʘʣסʘʥ ʽʥʜʝʪ ʙʦʡʳʥʰʘ 2007-2010 ʞʳʣʜʘʨ ʘʨʘʩʳʥʜʘסʳ ʍʕɹ ʞʘʨʪʳ ʞʳʣʜʳץ 

ʝʩʝʧʪʝʨʽʥʽש ʜʝʨʝʢʪʝʨʽ 1- ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʂʝʩʪʝ 1 ï ɽʫʨʦʧʘʜʘסʳ פʂɹ ʦʰʘץʪʘʨʳʥʳש ʩʘʥʳ  

 
ʄʝʤʣʝʢʝʪʪʝʨ ʉʝʨʦʪʠʧʽ  ʕʧʠʜʝʤʠʷ ʪʘʥʳʣסʘʥ ʞʳʣʜʘʨ ʆʰʘץʪʘʨ ʩʘʥʳ 

ɸʚʩʪʨʘʣʠʷ 11. 2  3 

ɸʚʩʪʨʠʷ 8 25.09.2007 15 

ɺʝʥʛʨʠʷ 8 10.12.2008 1 

ɻʝʨʤʘʥʠʷ 8 05.05.2008 23916 

ʀʩʧʘʥʠʷ  1 23.05.2008 6 

ɼʘʥʠʷ 8 27.01.2009 16 

ɹʝʣʴʛʠʷ ʪ/ʘ 25.09.2007 935 

ʀʨʣʘʥʜʠʷ  ϧʂɹ ʝʣʛʝ Ϩʘʫʽʧʩʽʟ  

ʂʘʥʘʜʘ  ϧʂɹ ʝʣʛʝ Ϩʘʫʽʧʩʽʟ  

ʃʶʢʩʝʤʙʫʨʛ 8 11.09.2007 266 

ʅʠʜʝʨʣʘʥʜʳ 12. 6  6519 

ʇʦʨʪʫʛʘʣʠʷ 1 19.05.2008 4 

ɾʘשʘ ɿʝʣʘʥʜʠʷ  ϧʂɹ ʝʣʛʝ Ϩʘʫʽʧʩʽʟ  

ʇʦʣʴʰʘ  ϧʂɹ ʝʣʛʝ Ϩʘʫʽʧʩʽʟ  

ʉʣʦʚʘʢʠʷ  ϧʂɹ ʝʣʛʝ Ϩʘʫʽʧʩʽʟ  

ʉʐɸ   ϧʂɹ ʩʪʘʮʠʦʥʘʨʣʳϨ Ϩʦʣʘʡʩʳʟ   

ʌʠʥʣʷʥʜʠʷ  ϧʂɹ ʝʣʛʝ Ϩʘʫʽʧʩʽʟ  

ʌʨʘʥʮʠʷ 8.1 21.05.2008 53763 

ʏʝʭʠʷ ʨʝʩʧʫʙʣʠʢʘʩʳ 8  12 

ʐʚʝʡʮʘʨʠʷ 8 12.03.2008 74 

ʐʚʝʮʠʷ 8  30 

ʕʩʪʦʥʠʷ 8 ϧʂɹ ʝʣʛʝ Ϩʘʫʽʧʩʽʟ 30 

ɽʩʢʝʨʪʫ ï çʪ/ʘè - ʪʠʧʽ ʘʥʳץʪʘʣʤʘסʘʥ 
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ʉʦסשʳ ʢʝʟʜʝ, 2011ï2012 ʞʳʣʜʘʨʳ ɻʝʨʤʘʥʠʷʜʘʥ ᴅʢʝʣʽʥʛʝʥ ʽʨʽ ץʘʨʘ ʤʘʣʜʘʨ 

ʘʨץʳʣʳ ʈʝʩʝʡʛʝ פʂɹ ʚʠʨʫʩʳʥʳש ʝʥʛʝʥʽ ʪʫʨʘʣʳ ʜʝʨʝʢʪʝʨ ʞʘʨʠʷʣʘʥʫʜʘ [49].  
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ʂʝʩʪʝ 2 -  ʍʕɹ ʙʦʡʳʥʰʘ  פʂɹ ʤᴅʣʽʤʝʪʪʝʨ  

 
ɾʳʣ  ɽʣ  ʆʰʘץʪʘʨ 

ʩʘʥʳ 

ɸʫʳʨסʘʥ ʤʘʣ 

ʪװʨʣʝʨʽ (ɯפʄ, 

 (ʄפױ

ɸʫʳʨסʘʥʳ  ᴆʣʽʤ-

ʞʽʪʽʤ 

ᴆʣʽʤ 

ʜʝשʛʝʡʽ, % 

2019 ɸʣʙʘʥʠʷ 22 2973 579 96 3,22 

ɹʝʣʴʛʠʷ 4 785 8 0 - 

ʌʨʘʥʮʠʷ 3113 27819 671 46 0,16 

ɻʝʨʤʘʥʠʷ 57 5868 102 2 0,03 

ɻʨʝʮʠʷ 38 89 15 -  

ʀʪʘʣʠʷ 458 7648 408 120  

ʇʦʨʪʫʛʘʣʠʷ 2 37 13 2  

ʀʩʧʘʥʠʷ 2 496 23 19  

ʊʫʥʠʩ 9 40 1 -  

2018 ɸʣʙʘʥʠʷ 22 2973 579 96 3,23 

ʂʠʧʨ 27 9773 196 34 0,35 

ɽʛʠʧʝʪ 1 484 70 35 7,23 

ʌʨʘʥʮʠʷ  3113 105841 1336 46 0,04 

ɻʝʨʤʘʥʠʷ 53 225 7 - - 

ʀʪʘʣʠʷ 459 7648 408 120 1,57 

ʂʝʥʠʷ 3 600 89 5 0,83 

ʄʦʥʪʦʥʝʛʨʦ 446 40 4 1 2,50 

ʇʦʨʪʫʛʘʣʠʷ 2 27 13 3 11,11 

ʀʩʧʘʥʠʷ 2 347 56 - - 

ʐʚʝʡʮʘʨʠʷ 93 214 50 22 10,28 

ʊʫʥʠʩ 9 2973 579 96 3,23 

ʊʫʨʢʠʷ 1 9773 196 34 0,35 

2017 ɸʣʙʘʥʠʷ 22 2973 579 96 3,23 

ɹʦʩʥʠʷ 645 31713 2439 200 0,63 

ɹʦʪʩʚʘʥʘ 2 124 3 - - 

ʍʦʨʚʘʪʠʷ 51 2188 71 3 0,14 

ʕʢʚʘʜʦʨ 6 16 15 - - 

ʌʨʘʥʮʠʷ 3113 27133 654 46 0,17 

ɻʨʝʮʠʷ 38 407 12 - - 

ʀʪʘʣʠʷ 434 28167 1979 3 0,01 

ʄʦʥʪʦʥʝʛʨʦ 446 40 4 1 2,50 

ʇʦʨʪʫʛʘʣʠʷ 1 25 12 3 12,00 

ʉʝʨʙʠʷ  418 9660 771 208 2,15 

ʀʩʧʘʥʠʷ 2 496 23 19 3,83 

ʐʚʝʡʮʘʨʠʷ 93 366 20 16 4,37 

ʊʫʥʠʩ 1 148 2 - - 

ʊʫʨʢʠʷ 2 82 19 19 23,17 

 

ʂʝʩʪʝ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʙʘʨʣʳץ ʝʣʜʝʨʜʝ ᴇʣʽʤ - ʞʽʪʽʤ ʜʝשʛʝʡʽ ʘʡʪʘʨʣʳץʪʘʡ 

ʞʦסʘʨʳ ʝʤʝʩ, ʘʣʘʡʜʘ ʘʫʨʫʣʘʨʜʳש ʪʽʨʢʝʣʫʽ ʞʳʣ ʩʘʡʳʥ ץʘʡʪʘʣʘʥʘʜʳ. ʉʦʥʜʳץʪʘʥ ʙײʣ 

ʘʫʨʫʤʝʥ ʢװʨʝʩʫ ʞᴅʥʝ ʘʣʜʳʥ ʘʣʫ ʰʘʨʘʣʘʨʳʥ ʫʘץʳʪʳʣʳ ʞװʨʛʽʟʫ ץʘʞʝʪ.  
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ʉʫʨʝʪ 1 - פʂɹ ʘʫʨʫʳʥʳש ʜװʥʠʝ ʞװʟʽʥʜʝ  2010 - 2019 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘסʳ 

ʪʘʨʘʣʫʳ. 

 

2020 ʞʳʣʳ פʂɹ ᴅʣʝʤʥʽש ᴅʨʪװʨʣʽ ʝʣʜʝʨʽʥʜʝ ץʦʣʘʡʩʳʟ ʦʰʘץʪʘʨʳʥʳש ʩʘʥʳ 

ʪʫʨʘʣʳ ʞʠʳʥʪʳץ ʜʝʨʝʢʪʝʨ 3 - ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʂʝʩʪʝ 3 -  ʍʕɹ ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ 2020 ʞʳʣʳ פʂɹ ʟʘʨʜʘʧ ʰʝʢʢʝʥ ʝʣʜʝʨ 

 

ɽʣʜʝʨ ʉʝʨʦʪʠʧ 

ɯʥʜʝʪʪʽש 

ʙʘʩʪʘʣסʘʥ 

ʫʘץʳʪʳ 

ɯʥʜʝʪ ʦʰʘסʳʥ 

ʞʦʶ ʫʘץʳʪʳ 

ʆʰʘץʪʘʨ 

ʩʘʥʳ 

2020 ʞʳʣסʳ 

ʽʥʜʝʪʪʝʨ 

ʩʘʥʳ 

ɾʘʙʳץ 

ʦʰʘץʪʘʨʜʳש 

ʩʘʥʳ 

ɸʣʞʠʨ 4 27.09.2020 ʞʘʣסʘʩʫʜʘ 5 5 5 

ɸʣʙʘʥʠʷ ʥ/ʪ 06.08.2020 ʞʘʣסʘʩʫʜʘ 8 8 8 

ɹʝʣʴʛʠʷ 8 14.02.2019 ʞʘʣסʘʩʫʜʘ 17 3 0 

ɹʦʣʛʘʨʠʷ 4 09.10.2020 ʞʘʣסʘʩʫʜʘ 12 12 12 

ɹʦcʥʠʷ ʠ 

ɻʝʨʮʝʛʦʚʠʥʘ 
4 09.10.2020 ʞʘʣסʘʩʫʜʘ 2 2 2 

ɻʝʨʤʘʥʠʷ 8 01.10.2020 ʞʘʣסʘʩʫʜʘ 2 2 2 

ɻʨʝʮʠʷ 
16 22.09.2017 ʞʘʣסʘʩʫʜʘ 62 5 62 

4 27.07.2020 ʞʘʣסʘʩʫʜʘ 374 374 274 

ʀʩʧʘʥʠʷ 8 08.10.2020 ʞʘʣסʘʩʫʜʘ 19 19 19 

ʃʶʢʩʝʤʙʫʨʛ 8 28.08.2020 ʞʘʣסʘʩʫʜʘ 25 25 25 

ʈʝʩʧʫʙʣʠʢʘ 

ʄʘʢʝʜʦʥʠʷ 
4 05.07.2020 24.11.2020 5 5 5 

 4 12.07.2020 ʞʘʣסʘʩʫʜʘ 359 359 359 

ʈʫʤʳʥʠʷ 4 21.08.2020 21.12.2020 1 1 0 

ʉʝʨʙʠʷ 4 21.08.2020 ʞʘʣסʘʩʫʜʘ 9 9 9 

ʍʦʨʚʘʪʠʷ 4 06.10.2020 ʞʘʣסʘʩʫʜʘ 37 37 37 

ʏʝʨʥʦʛʦʨʠʷ 4 17.12.2020 ʞʘʣסʘʩʫʜʘ 2 2 2 

ʐʚʝʡʮʘʨʠʷ 8 07.01.2020 ʞʘʣסʘʩʫʜʘ 4 4 0 
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3 - ʢʝʩʪʝʜʝ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ 13 ʝʣʜʽש ʙʽʨʜʝ-ʙʨ̔ʝʫʽʥʜʝ ʘʫʨʫʜʳש 

ʦʰʘץʪʘʨʳʥ ʞʦʶ ʤװʤʢʽʥ ʙʦʣʤʘʜʳ, ʘʣ ʧʘʡʜʘ ʙʦʣסʘʥ ʦʰʘץʪʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ʢװʥʽ 

ʙװʛʽʥʛʝ ʜʝʡʽʥ ʽʥʜʝʪ ʪʽʨʢʝʣʫʜʝ. 

ʍʕɹ ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʞʘʥʫʘʨʣʘʨʳʥʳפ שʂɹ ʽʥʜʝʪʽʤʝʥ 

ʘʫʨʫ ʞʘסʜʘʡʣʘʨʳ 7 ʝʣʜʝ, ʥʝʛʽʟʽʥʝʥ ɽʫʨʦʧʘ ʝʣʜʝʨʽʥʜʝ ʪʽʨʢʝʣʛʝʥ ʞᴅʥʝ ץʦʣʘʡʩʳʟ 

ʦʰʘץʪʘʨʜʳש ʩʘʥʳ ʪʫʨʘʣʳ ʞʠʳʥʪʳץ ʜʝʨʝʢʪʝʨ 4 - ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʂʝʩʪʝ 4 - ʍʕɹ ʭʘʙʘʨʣʘסʘʥʜʘʡ 2021 ʞʳʣʳ פʂɹ ʟʘʨʜʘʧ ʰʝʢʢʝʥ ʝʣʜʝʨ 
 

ɽʣʜʝʨ ʉʝʨʦʪʠʧ 

ɯʥʜʝʪʪʽש 

ʙʘʩʪʘʣסʘʥ 

ʫʘץʳʪʳ 

ɯʥʜʝʪʪʽש 

ʞʦʶ ʞᴅʥʝ 

ʘסʳʤʜʘסʳ 

ʢװʡʽ  

ɯʥʜʝʪ 

ʦʰʘץʪʘʨʳ 

ʩʘʥr 

2021 ʞ 

ʽʥʜʝʪ 

ʦʰʘץʪʘʨ 

ʩʘʥʳ 

ɾʘʙʳץ 

ʝʤʝʩ 

ʽʥʜʝʪʪʝʨʜʽש 

ʦʰʘסʳ 

ɹʝʣʴʛʠʷ 8 14.02.2019 ʞʘʣסʘʩʫʜʘ 20 2 0 

ɻʝʨʤʘʥʠʷ 8 01.10.2020 05.04.2021 3 1 0 

ɻʨʝʮʠʷ 4 27.07.2020 ʞʘʣסʘʩʫʜʘ 375 11 375 

ʀʩʧʘʥʠʷ 4 23.06.2021 ʞʘʣסʘʩʫʜʘ 1 1 1 

ʄʘʡʦʪʪʘ 10 07.05.2021 ʞʘʣסʘʩʫʜʘ 1 1 1 

ʇʦʨʪʫʛʘʣʠ

 ̫
4 20.08.2021 ʞʘʣסʘʩʫʜʘ 10 10 4 

ʍʦʨʚʘʪʠʷ 4 06.10.2020 01.02.2021 38 1 0 

 

4 - ʢʝʩʪʝʜʝʛʽ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʙʝʣʛʽʣʽ 24 

ʩʝʨʦʪʠʧʪʽש ʽʰʽʥʝʥ ʙʠʳʣסʳ ʞʳʣʳ ʚʠʨʫʩʪʳ3 ש ʩʝʨʦʪʠʧʽ (4, 8, 10) ʘʥʳץʪʘʣʜʳ. 

ɹʝʣʴʛʠʷʜʘ, ɻʝʨʤʘʥʠʷʜʘ ʞᴅʥʝ ʍʦʨʚʘʪʠʷʜʘ ʦʣʘʨ ʞʝʨʛʽʣʽʢʪʽ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ 

ʤʘʤʘʥʜʘʨʜʳש ʢװʰʽʤʝʥ ʞʦʡʳʣʜʳ, ʙʽʨʘ4 ץ ʝʣʜʝ ʦʣʘʨʜʳ ʞʦʶ ʤװʤʢʽʥ ʙʦʣʤʘʜʳ ʞᴅʥʝ 

ʧʘʡʜʘ ʙʦʣסʘʥ 375 ʦʰʘץʪʘʨ ɻʨʝʢʠʷʜʘ ʙװʛʽʥʛʽ ʢװʥʛʝ ʜʝʡʽʥ  ʪʘʨʘʣʫʜʘ. 

ʕʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ʤᴅʜʝʥʠ ᴇʟʘʨʘ ʳץʧʘʣʜʘʩʪʳץʪʳש ʢʝשʝʶʽ פʂɹ ʚʠʨʫʩʳ 

ʵʥʜʝʤʠʷʣʳץ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʝʣʜʝʨʜʝʥ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʘ ʠʥʬʝʢʮʠʷʥʳש ᴅʢʝʣʽʥʫ 

 ץʘʨʳʣʘʪʘʜʳ. ʍʕɹ ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ 2022 ʞʳʣʳ ʘʫʳʣʰʘʨʫʘʰʳʣʳסʘʫʧʽʥ ʞʦץ

ʞʘʥʫʘʨʣʘʨʜʳפ שʂɹ ʘʫʨʫʳ ᴅʣʝʤʥʽ1 ש ʝʣʽʥʝ ʙʘʡץʘʣʜʳ, ʵʧʠʟʦʦʪʠʢʘʣʳץ ʤᴅʣʽʤʝʪʪʝʨ 

ʪʫʨʘʣʳ ʜʝʨʝʢʪʝʨ 5 - ʰʽ ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʂʝʩʪʝ 5 - ʍʕɹ ʭʘʙʘʨʣʘסʘʥʜʘʡ 2022 ʞʳʣʳ פʂɹ ʟʘʨʜʘʧ ʰʝʢʢʝʥ ʝʣʜʝʨ. 
 

ɽʣʜʝʨ ʉʝʨʦʪʠʧ 

ɯʥʜʝʪ 

ʦʰʘסʳ 

ʙʘʩʪʘʣסʘʥ 

ʫʘץʳʪ 

ɾʦʡʳʣסʘʥ 

ʞᴅʥʝ 

ʘסʳʤʜʘסʳ 

ʢװʡʽ  

ɯʥʜʝʪ 

ʦʰʘסʳ 

ʩʘʥʳ 

2022 ʞʳʣʜʘסʳ 

ʽʥʜʝʪ 

ʦʰʘץʪʘʨʳʥʳש 

ʩʘʥʳ 

ɾʦʡʳʣסʘʥ 

ʽʥʜʝʪ 

ʦʰʘץʪʘʨʳʥʳש 

ʩʘʥʳ 

ʂʠʧʨ 4 28.11.2022 ʞʘʣסʘʩʫʜʘ 4 4 4 

 

5 - ʰʽ ʢʝʩʪʝʜʝʛʽ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʙʝʣʛʽʣʽ 24 

ʩʝʨʦʪʠʧʪʽש ʽʰʽʥʜʝ ʚʠʨʫʩʪʳש ʙʽʨ ʩʝʨʦʪʠʧʽ 2022 ʞʳʣʳ (4-ʩʝʨʦʪʠʧ) ʘʥʳץʪʘʣʜʳ. 

ʂʠʧʨʜʝ ʞʘשʘ ʧʘʡʜʘ ʙʦʣסʘʥ ʽʥʜʝʪʪʽ4 ש ʦʰʘסʳ ᴅʣʽ ʞʦʡʳʣסʘʥ ʞʦץ. 
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ʉʦʥʳʤʝʥ ץʘʪʘʨ ʍʕɹ ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ 2023 ʞʳʣʳ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ 

ʞʘʥʫʘʨʣʘʨʜʳפ שʂɹ ʘʫʳʨסʘʥ ʞʘסʜʘʡʣʘʨʳ ᴅʣʝʤʥʽש ʪʘסʳ ʙʽʨ ʝʣʽʥʜʝ ʪʽʨʢʝʣʜʽ, ץʦʣʘʡʩʳʟ 

ʽʥʜʝʪʪʝʨʜʽש ʩʘʥʳ ʪʫʨʘʣʳ ʜʝʨʝʢʪʝʨ 6-ʰʳ ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

        

 ʂʝʩʪʝ 6 - ʍʕɹ ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ 2023 ʞʳʣʳ פʂɹ ʟʘʨʜʘʧ ʰʝʢʢʝʥ ʝʣ  

 

6 - ʰʳ ʢʝʩʝʪʝʜʝʛʽ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʅʠʜʝʨʣʘʥʜʳʜʘ פʂɹ 

ʠʥʬʝʢʮʠʷʩʳʥʳ32 ש ʦʰʘסʳ ʘʥʳץʪʘʣסʘʥ, ʦʣʘʨ ᴅʣʽ ʞʦʡʳʣʤʘסʘʥ. 

ʂʣʠʤʘʪʪʳש ʞʘᴃʘʥʜʳץ ᴇʟʛʝʨʽʩʽ, ʚʠʨʫʩ ʪʘʩʳʤʘʣʜʘʫʰʳ ʞᴅʥʜʽʢʪʝʨʜʽש (Culicoides 

spp.) ʙʝʣʩʝʥʜʽ ʢᴇʰʽ-ץʦʥʳʥʳש ʢװʰʝʶʽ ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨʜʳש ʪʨʘʥʩʰʝʢʘʨʘʣʳץ 

 שʘʫʧʽʥ ʝʜᴅʫʽʨ ʘʨʪʪʳʨʘʜʳ. ʆʩʳ ʟʝʨʪʪʝʫʜʽץ ʪʘʨʘʣʫ שʘʨʪʫʳ ʘʫʨʫʜʳ שʘʣʳʩʳʥʳסʦʟץ

ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ð פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ɸʣʤʘʪʳ ʞᴅʥʝ ɾʘʤʙʳʣ 

ʦʙʣʳʩʪʘʨʳʥʜʘ ץʦʡʣʘʨʜʳש ʢʘʪʘʨʘʣʴʜʳ ץʳʟʙʘʩʳ ʙʦʡʳʥʰʘ ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʜʳ 

ʩʝʨʦʣʦʛʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ ᴅʜʽʩʪʝʨʽ ʘʨץʳʣʳ ʙʘסʘʣʘʫ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʙʣʶʪʘʥʛ ʚʠʨʫʩʳʥʘ ץʘʨʩʳ ʘʥʪʠʜʝʥʝʣʝʨʜʽ ʘʥʳץʪʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʩʝʨʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨ, ʦʥʳש ʽʰʽʥʜʝ ʠʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ ʪʘʣʜʘʫ 

(ʀʌɸ) ץʦʣʜʘʥʳʣʜʳ. ɹʠʦʣʦʛʠʷʣʳװ ץʣʛʽʣʝʨ ʬʝʨʤʝʨʣʽʢ ʰʘʨʫʘʰʳʣʳץʪʘʨʜʘʥ ʘʣʳʥסʘʥ, 

ʘʣ ʙײʣ ᴇשʽʨʣʝʨ ʚʝʢʪʦʨʣʘʨ װʰʽʥ ץʦʣʘʡʣʳ ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨסʘ ʠʝ ʙʦʣסʘʥʜʳץʪʘʥ 

ʵʧʠʟʦʦʪʠʷʣʳץ ʪᴅʫʝʢʝʣ ʜʝשʛʝʡʽ ʞʦסʘʨʳ. ʅᴅʪʠʞʝʣʝʨ ʢʝʡʙʽʨ ʰʘʨʫʘʰʳʣʳץʪʘʨʜʘ 

ʩʝʨʦʧʦʟʠʪʠʚʪʽ ʞʘʥʫʘʨʣʘʨʜʳש ʙʘʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ, ʙײʣ ʙʣʶʪʘʥʛ ʚʠʨʫʩʳʥʳש 

ʘʡʥʘʣʳʤʜʘ ʝʢʝʥʽʥ ʞᴅʥʝ ʘʣʜʳʥ ʘʣʫ ʰʘʨʘʣʘʨʳʥ ʰסײʳʣ ʢװʰʝʡʪʫʜʽץ שʘʞʝʪʪʽʣʽʛʽʥ 

ʜᴅʣʝʣʜʝʡʜʽ. 

ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ ʠʥʬʝʢʮʠʷ ʦʰʘץʪʘʨʳʥʳץ שʘʣʳʧʪʘʩʳʧ ʞʘʪץʘʥʳʥ ʞᴅʥʝ 

ʘʫʨʫʜʳ ʝʨʪʝ ʢʝʟʝשʜʝ ʘʥʳץʪʘʫʜʘ ʩʝʨʦʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨʜʽש ʤʘשʳʟʜʳʣʳסʳʥ 

ʢᴇʨʩʝʪʝʜʽ. ɿʝʨʪʪʝʫ ץʦʨʳʪʳʥʜʳʣʘʨʳ ʙʦʡʳʥʰʘ ʙʠʦץʘʫʽʧʩʽʟʜʽʢ ʰʘʨʘʣʘʨʳʥ ʢװʰʝʡʪʫ, 

ʚʝʢʪʦʨʣʘʨסʘ ץʘʨʩʳ ʢװʨʝʩ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʢʝשʝʡʪʫ, ʩʦʥʜʘʡ-ʘץ ʪײʨʘץʪʳ 

ʵʧʠʟʦʦʪʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʫ ײʩʳʥʳʣʘʜʳ. ɸʪʘʣסʘʥ ʞײʤʳʩ ץʦʡʣʘʨʜʳש 

ʢʘʪʘʨʘʣʴʜʳ ץʳʟʙʘʩʳʥʘ ץʘʨʩʳ ᴇשʽʨʣʽʢ ʞᴅʥʝ ײʣʪʪʳץ ʘʣʜʳʥ ʘʣʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ 

ᴅʟʽʨʣʝʫ װʰʽʥ סʳʣʳʤʠ ʥʝʛʽʟ ʙʦʣʘ ʘʣʘʜʳ. 

 ʳסשʩʪʘʥʜʘ ʙʣʶʪʘʥʛ ʘʫʨʫʳ ʨʝʩʤʠ ʪʽʨʢʝʣʤʝʛʝʥʽʤʝʥ, ʩʦץʘʟʘפ            

ʩʝʨʦʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʦשʪװʩʪʽʢ ʦʙʣʳʩʪʘʨʜʘ ʚʠʨʫʩץʘ ץʘʨʩʳ 

ʘʥʪʠʜʝʥʝʣʝʨʜʽש ʙʘʨ ʝʢʝʥʽʥ ʨʘʩʪʘʡʜʳ. ɹײʣ ʈʝʩʧʫʙʣʠʢʘ ʘʫʤʘסʳʥʜʘ BTV 

ʘʡʥʘʣʳʤʳʥʳש ʤװʤʢʽʥ ʝʢʝʥʜʽʛʽʥ ʞᴅʥʝ ʦʥʳש ʵʧʠʟʦʦʪʠʷʣʳץ ʪᴅʫʝʢʝʣ ʜʝשʛʝʡʽʥʽש 

ʞʦסʘʨʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ɸʫʨʫʜʳש ʪʘʨʘʣʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨסʘ 

ɽʣ ʉʝʨʦʪʠʧ 

ɯʥʜʝʪ 

ʙʘʩʪʘʣסʘʥ 

ʫʘץʳʪ 
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ʞᴅʥʝ 
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ʢװʡʽ 

ʆʰʘץ 

ʩʘʥʳ 
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ʝʣʽʤʽʟʜʝʛʽ ץʦʡ ʤʝʥ ʝʰʢʽ ʩʘʥʳʥʳש ʢᴇʧʪʽʛʽ, ʢʣʠʤʘʪʪʳש ʳʩʪʳץ ᴅʨʽ ײץʨסʘץ ʙʦʣʫʳ, 

ʰʝʢʘʨʘʣʳץ ʩʘʫʜʘʥʳש ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ ʚʝʢʪʦʨʣʘʨʜʳש ʢʝש ʪʘʨʘʣʫʳ ʞʘʪʘʜʳ. 

ʆשʪװʩʪʽʢ ʘʡʤʘץʪʘʨʜʘ 2023 ʞʳʣʳ ʝʰʢʽʣʝʨʜʽץ שʘʥ ʩʘʨʳʩʫʣʘʨʳʥʜʘסʳ 

ʘʥʪʠʜʝʥʝʣʝʨʜʽש ʪʘʨʘʣʫ ʜʝשʛʝʡʽ 3,8 % ʙʦʣʩʘ, 2024 ʞʳʣʳ ʙײʣ ʢᴇʨʩʝʪʢʽʰ 29,5 % ʜʝʡʽʥ 

ʘʨʪץʘʥ. ʉʦʣʪװʩʪʽʢ ʘʫʜʘʥʜʘʨʜʘ 2023 ʞʳʣʳ ʘʥʪʠʜʝʥʝʣʝʨ ʘʥʳץʪʘʣʤʘסʘʥ, ʘʣ 2024 ʞʳʣʳ 

ʽʨʽ ץʘʨʘ ʤʘʣʜʘʨʜʘ ʦʣʘʨʜʳש ʪʘʨʘʣʫ ʜʝשʛʝʡʽ ʰʘʤʘʤʝʥ 10,0 % ʞʝʪʢʝʥ. [50]. 

 

 

  

 
 

ʉʫʨʝʪ 2 - פʈ ɾʘʤʙʳʣ ʞᴅʥʝ ɸʣʤʘʪʳ ʦʙʣʳʩʪʘʨʳ ץʘʥʳץ ʙʦʷʣסʘʥ ʵʧʠʟʦʦʪʠʢʘʣʳץ 

ʢʘʨʪʘʩʳ 

ʂʘʨʪʘʜʘ ɸʣʤʘʪʳ ʞᴅʥʝ ɾʘʤʙʳʣ ʦʙʣʳʩʪʘʨʳ ʘʡץʳʥ ʢᴇʨʩʝʪʽʣʛʝʥ. ʀʌɸ ʥᴅʪʠʞʝʩʽ 

ʦש ʰʳץץʘʥ ʰʘʨʫʘʰʳʣʳץʪʘʨʜʳש ʦʨʥʘʣʘʩץʘʥ ʥװʢʪʝʣʝʨʽ ʙʝʣʛʽʣʝʥʛʝʥ. ʆʙʣʳʩʪʘʨ 

ʰʝʢʘʨʘʩʳ ʢᴇʨʩʝʪʽʣʽʧ, ʘʡʤʘץʪʘʨʜʳ ʚʠʟʫʘʣʜʳ ʙᴇʣʫ װʰʽʥ ʢʘʨʪʘ ʞײʤʩʘץ ʪװʩʧʝʥ 

ʙʦʷʣסʘʥ. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳ ɾʘʤʙʳʣ ʦʙʣʳʩʳʥʳש ʙʽʨʥʝʰʝ ʘʫʜʘʥʜʘʨʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

ʉʳʥʘʤʘʣʘʨ ʩʘʫʣʳץʪʘʨʜʘʥ (ץʦʡʣʘʨʜʘʥ) ᴅʨʪװʨʣʽ ʰʘʨʫʘʰʳʣʳץʪʘʨ ʤʝʥ ʘʫʳʣʜʳץ 

ʦʢʨʫʛʪʝʨʜʝ ʘʣʳʥʜʳ. ɹʘʨʣʳסʳ 35 ʩʳʥʘʤʘ ʟʝʨʪʪʝʣʽʧ, ʦʣʘʨʜʳש ʙʘʨʣʳסʳ ʀʌʊ (IDvet) 

ʞᴅʥʝ ʀʌʊפ ʪʝʩʪ-ʞװʡʝʣʝʨʽ ʘʨץʳʣʳ ʪʘʣʜʘʥʜʳ [51]. 

ɾװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʣʶʪʘʥʛ ʘʫʨʫʳ ץʘʟʽʨʛʽ ʪʘשʜʘ ᴅʣʝʤʥʽש 

ʢᴇʧʪʝʛʝʥ ᴇשʽʨʣʝʨʽʥʜʝ ʢʝשʽʥʝʥ ʪʘʨʘʣסʘʥ ʘʨʙʦʚʠʨʫʩʪʳץ ʠʥʬʝʢʮʠʷ ʨʝʪʽʥʜʝ ᴇʟʝʢʪʽ 

ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽʥʝ ʘʡʥʘʣסʘʥʳ ʘʥʳץʪʘʣʜʳ. ʂʣʠʤʘʪʪʳץ ᴇʟʛʝʨʽʩʪʝʨ, ʭʘʣʳץʘʨʘʣʳץ 

ʩʘʫʜʘ ʘʡʥʘʣʳʤʳʥʳש ʘʨʪʫʳ ʞᴅʥʝ ʚʠʨʫʩʪʳ ʪʘʩʳʤʘʣʜʘʫʰʳ Culicoides ʪʝʢʪʝʩ 
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ʞᴅʥʜʽʢʪʝʨʜʽש ʪʘʨʘʣʫ ʘʨʝʘʣʳʥʳײ שʣסʘʶʳ ð ʘʫʨʫʜʳש ʞʘשʘ ʘʫʤʘץʪʘʨסʘ ʝʥʫʽʥʝ ʞᴅʥʝ 

ʵʥʜʝʤʠʟʘʮʠʷʣʘʥʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʙʣʶʪʘʥʛ ʘʫʨʫʳʥʳש ʘʣʜʳʥ 

ʘʣʫ ʞᴅʥʝ ʙʘץʳʣʘʫ ʙʦʡʳʥʰʘ ʞװʡʝʣʽ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʰʘʨʘʣʘʨʜʳ 

ᴅʟʽʨʣʝʫ ץʘʞʝʪ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, Culicoides ʪʝʢʪʝʩ ʞᴅʥʜʽʢʪʝʨʜʽש ʤʦʥʠʪʦʨʠʥʛʽ, ץʘʫʽʧ 

ʘʡʤʘץʪʘʨʳʥʜʘ ʩʝʨʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʪײʨʘץʪʳ ʞװʨʛʽʟʽʣʫʽ, ʜʠʘʛʥʦʩʪʠʢʘʣʳץ 

ʙʘʟʘʥʳ ʞʝʪʽʣʜʽʨʫ ʞᴅʥʝ ʭʘʣʳץʘʨʘʣʳײ ץʡʳʤʜʘʨʤʝʥ ʘץʧʘʨʘʪ ʘʣʤʘʩʫʜʳ ʞʦʣסʘ ץʦʶ - 

ʘʫʨʫʜʳש ʪʘʨʘʣʫ ץʘʫʧʽʥ ʪᴇʤʝʥʜʝʪʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʙʘʩʳʤ ʙʘסʳʪʪʘʨ ʨʝʪʽʥʜʝ 

 .ʘʨʘʩʪʳʨʳʣʫʳ ʪʠʽʩץ

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘסʳ ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʜʳ 

ʙʘסʘʣʘʫסʘ, ʪᴅʫʝʢʝʣʜʝʨʜʽ ʩʘʨʘʣʘʫסʘ ʞᴅʥʝ ʦʪʘʥʜʳץ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥ ץʦʨסʘʫסʘ 

ʘʨʥʘʣסʘʥ ʪʠʽʤʜʽ ʩʪʨʘʪʝʛʠʷʣʘʨʜʳ ᴅʟʽʨʣʝʫʛʝ ʥʝʛʽʟ ʙʦʣʘ ʘʣʘʜʳ. 
 

1.2 ɯʥʜʝʪʪʽʢ ʝʨʝʢʰʝʣʽʛʽ ʞᴅʥʝ ʘʫʨʫʜʳש ʜʝʨʪʪʝʥʫʽ 

 שʦʡʜʳפ .ʦʡʣʘʨ ʘʩʘ ʙʝʡʽʤʜʽ ʙʦʣʳʧ ʢʝʣʝʜʽץ ʜʘʡʜʘ ʞʘʩסʠ ʞʘסʂɹ ʪʘʙʠפ
ʝʫʨʦʧʘʣʳץ ʪץײʳʤʳ ʙʝʡʽʤʜʽʨʝʢ ʢʝʣʩʝ, ʘʬʨʠʢʘʣʳץ ʞᴅʥʝ ʘʟʠʷʣʳץ ץʦʡʜʳש ʪץײʳʤʜʘʨʳ 

ʪᴇʟʽʤʜʽʨʝʢ ʢʝʣʝʜʽ. פʦʡʣʘʨʜʳש ʘʫʨʫסʘ ʩʝʟʽʤʪʘʣʜʳʣʳסʳ ʦʣʘʨʜʳש ʪץײʳʤʜʘʨʳʥʘ ʜʘ 

ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ. 

 ʦʡʣʘʨץ ʳ ʪᴇʤʝʥ ʙʦʣʩʘ, ʤʝʨʠʥʦʩסʦʡʣʘʨ ʩʝʟʽʤʪʘʣʜʳץ ʪʳץʡʨʳײץ ʘʨʘ ʢᴇʣ ʞᴅʥʝפ

ʽʥʜʝʪʢʝ ʩʝʟʽʤʪʘʣ ʢʝʣʝʜʽ. ʉʦʥʜʘʡ - ʘץ,  ʚʠʨʫʩץʘ ʩʠʳʨ ʤʝʥ ʝʰʢʽ ʜʝ ʙʝʡʽʤ. פʂɹ ʞʘʙʘʡʳ 

ʞʘʥʫʘʨʣʘʨ ï ʘʨץʘʨ, ʘײץץʡʨʳץʪʳ ʙסײʳ, ʘʥʪʠʣʦʧʪʘʨ ʘʫʳʨʘʜʳ. פʂɹ ʽʥʜʝʪʽʥʽש ʙʝʣʝש 

ʘʣסʘʥ ʘʡʤʘץʪʘʨʳʥʜʘ ʞʘʙʘʡʳ ʢʝʤʽʨʛʽʰʪʝʨʜʽש ʦʨʛʘʥʠʟʤʽʥʝʥ ʚʠʨʫʩ ʙᴇʣʽʥʽʧ ʘʣʳʥʜʳ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש ʧʽʢʽʨʽʥʰʝ ʞʘʙʘʡʳ ʞʘʥʫʘʨʣʘʨ ʤʝʥ ʢʝʤʽʨʫʰʽʣʝʨ 

ʚʠʨʫʩʪʳש ʪʘʙʠסʘʪʪʘסʳ ʨʝʟʝʨʚʫʘʨʳ ʙʦʣʫʳ ᴅʙʜʝʥ ʤװʤʢʽʥ ʜʝʛʝʥ ʪײʞʳʨʳʤסʘ ʢʝʣʛʝʥ 

[52].  

ɯʥʜʝʪ ʢʝʡʜʝ ʩʧʦʨʘʜʠʷ, ʢʝʡʜʝ ʙʝʡʽʤ ʞʘʥʫʘʨʣʘʨ ʘʨʘʩʳʥʜʘ ʢʝש ʪʘʨʘʣסʘʥ 

ʵʧʠʟʦʦʪʠʷ ʪװʨʽʥʜʝ ᴇʪʝʜʽ. ɸʫʨʫʜʳץ שʦʟʜʳʨʫʰʳʩʳ ץʘʥʩʦʨסʳʰ ʞᴅʥʜʽʢ ʤʦʢʨʝʮʘ-

ʢʫʣʠʢʦʠʜʘ ʘʨץʳʣʳ, ʩʦʥʜʘʡ - ʘץ ʘʫʨʫסʘ ץʘʨʩʳ ʝʛʽʣʛʝʥ ʞʘʥʫʘʨʜʘʥ ʝʛʽʣʤʝʛʝʥ ʞʘʥʫʘʨסʘ 

ʙʝʨʽʣʫʽ ʤװʤʢʽʥ. ʄʦʢʨʝʮʘ Culicoides ץʘʥʩʦʨסʳʰ ʞᴅʥʜʽʢ ʙʘʨʣʳץ ʞʝʨʜʝ ʢʝש ʪʘʨʘʣסʘʥ. 

ʆʣʘʨ ʚʠʨʫʩʪʳש ʙʘʨʣʳץ ʘʥʪʠʛʝʥʜʽʢ ʪʠʧʽʥʝ ʙʝʡʽʤʜʝʣʽʧ, ʞʘʥʫʘʨʣʘʨʜʳש ʘʩʘ 

ʩʝʟʽʤʪʘʣʜʘʨʳʥʘ ʘʫʨʫʜʳ ʪʘʨʘʪʘʜʳ. ɾʘʙʘʡʳ ʞʘʥʫʘʨʣʘʨ ʘʨʘʩʳʥʜʘ ʚʠʨʫʩ ʢʝשʽʥʝʥ 

ʪʘʨʘʣʳʧ, ʘײץץʡʨʳץʪʘʨ, ʘʨץʘʨʣʘʨ ʘʫʨʫʜʳץ שʦʟʜʳʨʫʰʳʩʳʥ ʩʘץʪʘʧ ץʘʣʫʳ ʤװʤʢʽʥ. 

ɸʫʨʫʜʳש ʪʘʨʘʣʫʳʥʘ ץʘʥʩʦʨסʳʰʪʘʨʜʳש ʙʽʨʥʝʰʝ ʪװʨʽ (Melophagus ovinus), 

ʤʘʩʘʣʘʨʜʳש  ʪװʨʽ (Aedes lineftopennis)  ץʘʪʳʩʫʳ ʤװʤʢʽʥ [53]. 

 שʬʘʢʪʦʨʣʘʨʤʝʥ ʞᴅʥʝ ʚʝʢʪʦʨʜʳ ץᴇʨʰʫʽ ʢᴇʙʽʥʝ ʤʘʫʩʳʤʜʳ שʂɹ ʘʫʨʫʳʥʳפ

(ʪʘʩʤʘʣʜʘʫʰʳʥʳש) ʙʝʣʩʝʥʜʽʣʽʛʽʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ [54]. 

ɯʥʜʝʪ ʢᴇʢʪʝʤʜʝ ʙʘʩʪʘʣʳʧ, ʘʫʨʫסʘ ʰʘʣʜʳסʫʰʳʣʳץ ʰʝʛʽ ʘʡʜʳש ʳʩʪʳץ ʤʝʟʛʽʣʽʥʝ 

ʜʝʡʽʥ ʞʝʪʩʝ, ʘʣ ʘʫʘ - ʨʘʡʳ ʩʘʣץʳʥʜʘʡ ʪװʩʢʝʥ ʢʝʟʜʝ ʞʦסʘʣʘʜʳ. ɯʥʜʝʪ ʦʡʧʘש, ʙʘʪʧʘץʪʳ, 

ʞʳʣʜʳץ ʞʘʫʳʥ - ʰʘʰʳʥ ʢᴇʧ ʪװʩʝʪʽʥ ʞʝʨʣʝʨʜʝ ʙʘʡץʘʣʘʜʳ. ɸʫʨʫʜʳש ᴇʪʫʽʥʝ 

ʩʦʟʳʣʤʘʣʳ ʽʥʜʝʪʪʝʨ, ʢװʥ ᴇʪʫ, ʞʘʥʫʘʨʣʘʨʜʳש ʪʳסʳʟ ʦʨʥʘʣʘʩʫʳ, ײץʥʘʨʩʳʟ 

ʘʟʳץʪʘʥʜʳʨʫ, ʦש ʳץʧʘʣ ʙʝʨʝʜʽ. ʊʘץʪײʷץʪʳʣʘʨ, ʤʳʩʳץʪʘʨ, ʠʪʪʝʨ ʞᴅʥʝ ʪʝשʽʟ 
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ʪʳʰץʘʥʜʘʨʳ ʘʪʘʣסʘʥ ʚʠʨʫʩץʘ ʩʝʟʽʤʪʘʣ ʝʤʝʩ. ʅʝʛʽʟʽʥʜʝ  ץʦʡʜʘ ʞᴅʥʝ ʩʠʳʨʜʘ ʄʦʢʨʝʮʘ 

C.variipennis  ʘʫʨʫ ʪʫʜʳʨʘʜ.r ʊʨʘʥʩʤʠʩʩʠʚʪʽ ʞʦʣʤʝʥ ʪʘʨʘʣʫʳ ʤʘʫʩʳʤʜʳץ ʘʫʨʫ 

ʝʢʝʥʽʥ ʙʽʣʜʽʨʝʜʽ, ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʤʝʪʝʨʦʣʦʛʠʷʣʳץ ʬʘʢʪʦʨʣʘʨʜʳש, ʞᴅʥʜʽʢʪʝʨʜʽש 

ʢᴇʙʝʶʽ ʤʝʥ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ɺʠʨʫʩʪʳש ʥʝʛʽʟʛʽ 

ʨʝʟʝʨʚʫʘʨʳ ï ʞʘʙʘʡ ʢװʡʽʩʪʽ ʞʘʥʫʘʨʣʘʨ, ʽʨʽ ץʘʨʘ ʞᴅʥʝ ײʩʘץ ʤʘʣʜʘʨʳ. פʂɹ ʢᴇʙʽʥʝʩʝ 

ʵʧʠʟʦʦʪʠʷʣʳץ ʩʠʧʘʪʪʘ ᴇʪʝʜʽ. ᴆʣʽʤ ʜʝשʛʝʡʽ ʵʧʠʟʦʦʪʠʷʣʳץ ʦʰʘץʪʘʨʜʘ 90%-סʘ ʜʝʡʽʥ 

ʞʝʪʝʜʽ, ʘʣ ʩʪʘʮʠʦʥʘʨʣʳ ʦʰʘץʪʘʨʜʘ ʰʘʤʘʤʝʥ 10% ײץʨʘʡʜʳ. ᴆʣʽʤ-ʞʽʪʽʤ ʢᴇʙʽʥʝʩʝ ʞʘʩ 

ʤʘʣʜʘʨ ʘʨʘʩʳʥʜʘ ʙʘʡץʘʣʘʜʳ [55ï60].  

ɾʘʥʫʘʨʣʘʨʜʳש ʘʫʨʫʤʝʥ ʜʝʨʪʪʝʥʫʽ. ɾʘʥʫʘʨʣʘʨʜʳפ שʂɹ ʜʝʨʪʪʝʥʫʽ, ʷסʥʠ 

ʧʘʪʦʛʝʥʝʟʽ -ʦʨʛʘʥʠʟʤʛʝ ʚʠʨʫʩ ʝʥʛʝʥʥʝʥ ʢʝʡʽʥ ʙʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʠʤʤʫʥʦʣʦʛʠʷʣʳץ 

ᴇʟʛʝʨʽʩʪʝʨʜʽש ʞʠʳʥʪʳסʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʧʨʦʮʝʩʩ ʢᴇʙʽʥʝʩʝ ץʦʡʣʘʨʜʘ ʘʫʳʨ 

ᴇʪʝʜʽ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ʚʠʨʫʩץʘ ᴇʪʝ ʩʝʟʽʤʪʘʣ [61]. ʊʘʙʠסʠ ʞʘסʜʘʡʜʘ ʽʥʜʝʪʪʽש 

ʠʥʢʫʙʘʮʠʷʣʳץ ʢʝʟʝשʽ  6-8 ʢװʥʛʝ ʩʦʟʳʣʘʜʳ. ɼʝʥʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 40,6-42 0ʉ ʜʝʡʽʥ 

ʢᴇʪʝʨʽʣʽʧ, ʦʩʳ ʜʝשʛʝʡ 6-8, ʢʝʡʜʝ 12 ʪᴅʫʣʽʢʢʝ ʜʝʡʽʥ ʩʘץʪʘʣʘʜʳ. ɸʣסʘʰץʳ 24 - 36 

ʩʘסʘʪʪʘ ʜʝʥʝ ץʳʟʫʳ ʢᴇʪʝʨʽʣʛʝʥ ʩʦש, ʢʦʥʲʶʥʢʪʠʚʠʪ ʜʘʤʫʜʳ ʙʘʩʪʘʡʜʳ. ɹʝʪʽʥʽש, 

ʝʨʽʥʥʽש ʪʝʨʽʩʽ, ʘʫʳʟ ʞᴅʥʝ ʪʘʥʘʫ ץʫʳʩʳʥʳש ʢʽʣʝʛʝʡʣʽ ץʘʙʳץʪʘʨʳ ץʘʥʪʘʣʘʧ ʢʝʪʝʜʽ. 

ɸʫʳʟ ץʫʳʩʳʥʘʥ  ʢᴇʧʽʨʰʽʢʪʽ ʩʽʣʝʢʝʡ, ʪʘʥʘʫ ץʫʳʩʳʥʘʥ ʩʫʣʘʥסʘʥ ʘץʧʘʣʘʨ ʘסʘʜʳ. פʂɹ 

ʚʠʨʫʩʳ (BTV) ץʘʥ ʪʘʤʳʨʣʘʨʳʥʳש ʵʥʜʦʪʝʣʠʡ ʞʘʩʫʰʘʣʘʨʳʥ ʟʘץʳʤʜʘʡʜʳ. ɹײʣ ץʘʥ 

ʪʘʤʳʨʣʘʨʳʥʳש ᴇʪʢʽʟʛʽʰʪʽʛʽʥ ʘʨʪʪʳʨʘʜʳ ʞᴅʥʝ ʰʘסʳʥ ץʘʥʪʘʤʳʨʣʘʨʜʳש ʞʘʨʳʣʫʳʥʘ 

ʩʝʙʝʧ ʙʦʣʘʜʳ. ʉʦʥʳש ʩʘʣʜʘʨʳʥʘʥ ʘʫʳʟ ץʫʳʩʳʥʜʘ, ʪʽʣʜʝ, ʝʨʽʥʜʝʨʜʝ ʞᴅʥʝ ʪʘʥʘʫ 

ʰʳʨʳʰʪʳ ץʘʙʘʪʳʥʜʘ: ʝʨʽʥ ʤʝʥ ʪʽʣ ᴅʙʜʝʥ ʽʩʽʥʽʧ, ʘʫʳʟ ʞᴅʥʝ ʪʘʥʘʫ ץʫʳʩʪʘʨʳʥʜʘ 

   .ʩʝʜʽ [62]װʘʥʪʘʣʘʫʣʘʨ ʢᴇʙʝʡʝ ʪץ ʢʪʝʣʽװʢʦʥʲʶʥʢʪʠʚʘʜʘ ʥ ץʳʟʘʨʫ, ʩʦʥʜʘʡ-ʘץ

ɹʫʘʟ ʤʘʣʜʘ ʚʠʨʫʩ ʧʣʘʮʝʥʪʘ ʘʨץʳʣʳ ᴇʪʝʜʽ, ʙײʣ ʵʤʙʨʠʦʥʥʳש 

ʤʫʤʠʬʠʢʘʮʠʷʣʘʥʫʳʥʘ, ʪᴇʣʜʽש ʜʘʤʫʳʥʳש ʪʦץʪʘʫʳʥʘ ʞᴅʥʝ ʪʽʨʰʽʣʽʢʢʝ ץʘʙʽʣʝʪʩʽʟ 

ʛʝʡʽʥʜʝ ʙʦʣʩʘ ʜʘ, ʢʝʡʜʝ 90 ïשʪʫʳʣʫʳʥʘ ᴅʢʝʣʝʜʽ. ᴆʣʽʤ-ʞʽʪʽʤ 2ï30% ʜʝ שʦʟʳʣʘʨʜʳץ

 .ʤʢʽʥ [63ï67]װʘ ʜʝʡʽʥ ʞʝʪʫʽ ʤס - 100%

 

1.3 ɺʠʨʫʩʪʳש ʤʦʨʬʦʣʦʛʠʷʩʳ ʞᴅʥʝ ʚʠʨʫʩʪʳ ᴇʩʽʨʫ 

 ʘʩʠʝʪʪʝʨʽʥץ ʨʳʣʳʤʳ ʤʝʥײץ שʤʦʨʬʦʣʦʛʠʷʩʳ ʦʥʳ שʂɹ ʚʠʨʫʩʳʥʳפ

ʩʠʧʘʪʪʘʡʜʳ. ɹײʣ ʚʠʨʫʩ Orbivirus ʪʫʳʩʳʥʘ, Reoviridae ʪץײʳʤʜʘʩʳʥʘ ʞʘʪʘʜʳ ʞᴅʥʝ ʝʢʽ 

 .ʘʪʘʨʳʥʘ ʞʘʪʘʜʳ [68]ץ ʨʳʣʳʤʜʳ ʚʠʨʫʩʪʘʨײץ ʨʜʝʣʽװʰʘʩʳ ʙʘʨ ʢץʘʙʳץ ʫʳʟץʘʙʘʪʪʳ ʘץ

ɺʠʨʫʩ ʘʫʨʫ ʤʘʣʜʘʨʜʳש ʤװʰʝʣʝʨʽʥʜʝ (ᴅʩʽʨʝʩʝ ʣʠʤʬʘ ʙʝʟʜʝʨʽʥʜʝ ʞᴅʥʝ ʪʘʣʘץʪʘ), ץʘʥʜʘ 

ʢʝʟʜʝʩʝʜʽ [61-68]. 

ɺʠʨʫʩ ʪʳʰץʘʥʥʳש ʞʘשʘ ʪʫסʘʥ ʙʘʣʘʩʳʥʳש ʤʠʳʥʜʘ, 8 ʪᴅʫʣʽʢʪʽʢ ʪʘʫʳץ 

ʵʤʙʨʠʦʥʳʥʳש ʩʘʨʳʫʳʟ ץʘʧʰʳסʳ ʤʝʥ ʭʦʨʠʦʘʣʣʘʥʪʦʠʩ ʤʝʤʙʨʘʥʘʩʳʥʜʘ, ʩʦʥʜʘʡ-ʘץ 

ᴅʨʪװʨʣʽ ʞʘʩʫʰʘ ᴇʩʽʥʜʽʣʝʨʽʥʜʝ ᴇʩʽʨʽʣʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʚʠʨʫʩ ʩʠʳʨ ʵʤʙʨʠʦʥʳʥʳש 

ʞᴅʥʝ ץʦʟʳʥʳש ʙװʡʨʝʢ ʵʧʠʪʝʣʠʡ ᴇʩʽʥʜʽʣʝʨʽʥʜʝ, ʩʦʥʜʘʡ-ʘץ ᴇʢʧʝ, ʙʘʫʳʨ, ʪʘʣʘץ ,ץʘץשʘ 

ʙײʣʰʳץʝʪʪʝʨʽ ʤʝʥ ʢʽʣʝʛʝʡʣʽ ץʘʙʳץʪʘʨʜʘ ʢᴇʙʝʡʝ ʘʣʘʜʳ. ʉʦסשʳ ʢʝʟʜʝ 11-13 ʢװʥʜʽʢ 

ʪʘʫʳץ ʵʤʙʨʠʦʥʜʘʨʳʥ ץʦʣʜʘʥʳʧ ʙʘʩʪʘʜʳ. ɺʠʨʫʩʧʝʥ ʞץײʪʳʨʳʣסʘʥ ʵʤʙʨʠʦʥʜʘʨ 

33,6Áʉ ʞʝʪʽʣʜʽʨʽʣʽʧ, 3 - 6 ʢװʥʥʝʥ ʢʝʡʽʥ ʪʽʨʰʽʣʽʛʽ ʞʦʡʳʣʘʜʳ. ɺʠʨʫʩʧʝʥ 

ʞץײʪʳʨʳʣסʘʥʥʘʥ ʩʦ72 - 36  ש ʩʘסʘʪ ʘʨʘʣʳסʳʥʜʘ ʚʠʨʫʩʪʳש ʪʠʪʨʽ (105,8-108ʕʃɼ50/ʩʤ
3) 
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ʜʝʡʽʥ ʞʝʪʝʜʽ. ʕʤʙʨʠʦʥ h ʠʝʛʝ ץײʩʘʩ ץʳʟʳʣ ʪװʩʪʽ ʙʦʣʳʧ ʢʝʣʝʜʽ. Vero, Hela ʞᴅʥʝ ɺʅʂ-

21 ʪײʨʘץʪʳ ʞʘʩʫʰʘ ᴇʩʽʥʜʽʣʝʨʽ ץʘʙʘʪʪʘʨʳʥʜʘ פʂɹ ʚʠʨʫʩʳ ʞʘץʩʳ ᴇʩʝʜʽ [69-76].  

ɹʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʧʨʦʙʣʝʤʘʣʘʨʳʥʳס שʳʣʳʤʠ ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʳש 

 ʘʟʽʨʛʽ ʞᴅʥʝץ שʳʰʪʘʨʜʘ ï ᴇʩʽʨʫʜʽסʘʣʳʤʜʘʨʳ  ʪʦʨʰʘʣʘʨ ʤʝʥ ʚʠʨʫʩʪʘʨʜʳ ʤʠʢʨʦʪʘʩʳס

ʙʦʣʘʰʘץʪʘסʳ ʤװʤʢʽʥʜʽʢʪʝʨ ʤʝʥ ץʠʳʥʜʳץʪʘʨʳ ʪʫʨʘʣʳ ʞײʤʳʩʪʘʨ ʞװʨʛʽʟʽʣʛʝʥ [77]. 

ʅᴅʪʠʞʝʩʽʥʜʝ פʂɹ ʚʠʨʫʩʳʥ ʤʠʢʨʦʪʘʩʳסʳʰʪʘʨʜʘ ᴇʩʽʨʫʜʝ ʢᴇʧʪʝʛʝʥ ʞʝʪʽʩʪʽʢʪʝʨʛʝ 

ʞʝʪʪʽ. ɺ.ʀ ɹʘʣʳʰʝʚʘ ʞᴅʥʝ ʙʘʩץʘ ʘʚʪʦʨʣʘʨʜʳ[79 ,78] ש ʝשʙʝʢʪʝʨʽʥʜʝ ʘʪʘʣסʘʥ ʚʠʨʫʩʪʳ 

ʤʠʢʨʦʪʘʩʳסʳʰʪʘʨʜʘ ᴇʩʽʨʛʝʥʜʝ ʦʨʪʘʰʘ ʙʠʦʣʦʛʠʷʣʳץ ʪʠʪʨʽ 7,4 lg ʊʎɼ50/ʩʤ
3, ʚʠʨʫʩʪʳ 

ʤʠʢʨʦʪʘʩʳסʳʰʪʘʨʜʘ ᴇʩʽʨʫ ʢʝʟʽʥʜʝ ʙʠʦʤʘʩʩʘ ʢᴇʣʝʤʽ ʨʦʣʣʝʨʣʽʢ ᴅʜʽʩʢʝ ץʘʨʘסʘʥʜʘ 3 

ʝʩʝ, ʘʣ ʩʪʘʮʠʦʥʘʨʣʳץ ᴅʜʽʩʢʝ ץʘʨʘסʘʥʜʘ 9 ʝʩʝ ʢᴇʧ ʘʣʳʥʜʳ. 

 ʥʜʽʢװʘ ʙʝʡʽʤʜʽʩʽ 1-3 ʢסʦʣʜʘʥʳʣʘʜʳ. ɸʫʨʫץ ʘʥʜʘʨʜʳ ʤʦʜʝʣʴ ʨʝʪʽʥʜʝץʂɹ ʪʳʰפ

ʞʘʩʪʘסʳ ʪʳʰץʘʥʜʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʊʳʰץʘʥʜʘʨʜʳש ʝʨʝʩʝʢ ʪװʨʣʝʨʽʥʜʝ ʚʠʨʫʩ 

ʢᴇʙʝʡʛʝʥʽʤʝʥ, ʽʥʜʝʪ ʙʘʡץʘʣʤʘʜʳ. ʊʳʰץʘʥ ʤʠ ײʣʧʘʩʳʥʜʘ ʚʠʨʫʩʪʳש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 

106-108 ʃɼ50/ʩʤ
3 ʜʝʡʽʥ ʞʝʪʝʜʽ (ʣʝʪʘʣʴʜʳ ʜʦʟʘ ï 50% ʞʘʥʫʘʨסʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʚʠʨʫʩ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ) [80].  

 

1.4 ɸʥʪʠʛʝʥʜʽʢ ײץʨʣʳʤʳ, ᴇʟʛʝʨʛʽʰʪʽʛʽ, ʪʫʳʩʪʳסʳ ʞᴅʥʝ ʚʠʨʫʩʪʳש 

ʪᴇʟʽʤʜʽʣʽʛʽ 

 ,ʨʳʣʳʤʳײץ ʘʪʳʩʪʳ ʘʥʪʠʛʝʥʜʽʢץ ʂɹ ʚʠʨʫʩʳʥʘ (Bluetongue virus ï BTV)פ

ʛʝʥʝʪʠʢʘʣʳץ ᴇʟʛʝʨʛʽʰʪʽʛʽ, ʪʫʳʩʪʳץ ʙʘʡʣʘʥʳʩʳ ʞᴅʥʝ ʪᴇʟʽʤʜʽʣʽʛʽ ï ʚʠʨʫʩʦʣʦʛʠʷ ʤʝʥ 

ʵʧʠʟʦʦʪʦʣʦʛʠʷ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ ץʘʩʠʝʪʪʝʨ. 

 ʢʘʧʩʠʜʽʥʜʝʛʽ שʘʩʠʝʪʪʝʨʽ ʥʝʛʽʟʽʥʝʥ ʚʠʨʠʦʥʥʳץ ʘʥʪʠʛʝʥʜʽʢ שʂɹ ʚʠʨʫʩʳʥʳפ

 ʫʳʟץʘ ץʨʳʣʳʤʜʳײץ ʨʘʤʳʥʜʘ 7ײץ ʪʘʣʘʜʳ. BTVץʫʳʟʜʘʨʤʝʥ ʘʥʳץʘ ץʨʳʣʳʤʜʳײץ

(VP1ïVP7) ʞᴅʥʝ ʙʽʨʥʝʰʝ ײץʨʳʣʳʤʩʳʟ ʘץʫʳʟʜʘʨ (NS1ïNS4) ʙʦʣʘʜʳ [81].  ʆʣʘʨ ʙʽʨ-

ʙʽʨʽʥʝʥ VP2 ʝʨʝʢʰʝ ʚʠʨʫʩʪʳץ ʧʨʦʪʝʠʥʽ ʙʦʡʳʥʰʘ ʘʞʳʨʘʪʳʣʘʜʳ. ɸʪʘʣסʘʥ ʘץʟʘʪ 

ʚʠʨʠʦʥʥʳש ʙʝʪʢʝʡʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʘʥʪʠʛʝʥʜʽʢ ʜʝʪʝʨʤʠʥʘʥʪץʘ, 

ʩʝʨʦʪʠʧʪʽʢ ʪʝʣʽʤʜʽʣʽʢʢʝ, ʙʝʡʪʘʨʘʧʪʘʫסʘ ʞᴅʥʝ ʠʤʤʫʥʠʪʝʪʢʝ ʞʘʫʘʧʪʳ ץʘʩʠʝʪʢʝ ʠʝ 

[82].  

ʊʦʧʪʳץ ʪʝʣʽʤʜʽʣʽʛʽʥ VP7 (ʢʦʥʩʝʨʚʘʪʠʚʪʽ ʘʥʪʠʛʝʥ) ʧʨʦʪʝʠʥʽ ʘʥʳץʪʘʩʘ, 

ʙʝʡʪʘʨʘʧʪʘʫʰʳ ʘʥʪʠʛʝʥʜʝʨʜʽ ï VP2 ʤʝʥ  ײץʨʣʳʤʩʳʟ ʘץʟʘʪʪʘʨ VP5ʘ ʞᴅʥʝ VP6ʘ, 

ʚʠʨʫʩ ʘʜʩʦʨʙʮʠʷʩʳ ʤʝʥ ʞʘʩʫʰʘ ʤʝʤʙʨʘʥʘʩʳʤʝʥ ץʦʩʳʣʫסʘ ï VP5 ʞʘʫʘʧʪʳ ʙʦʣʳʧ 

ʢʝʣʝʜʽ [83]. ɺʠʨʫʩ ʝʢʽ ʪʦʧʪʳץ ʪʝʣʽʤʜʽʣʽʢ ʢʦʤʧʣʝʤʝʥʪ ʙʘʡʣʘʥʳʩʪʳʨʫʰʳ ʞᴅʥʝ 

ʧʨʝʮʠʧʠʪʠʨʣʝʫʰʽ ʘʥʪʠʛʝʥʜʝʨʛʝ ʠʝ ʙʦʣʘʜʳ [84].  

ʂᴇʧʪʝʛʝʥ ʚʠʨʫʩʪʘʨʜʳש ʛʝʥʦʤʜʳײץ ץʨʳʣʳʤʜʘʨʳ ʪʦʣʳץ ʟʝʨʪʪʝʫ ʤװʤʢʽʥʰʽʣʽʛʽ 

ʙʦʣʤʘʡʜʳ, ᴅʩʽʨʝʩʝ ץʘʡʙʽʨ ʚʠʨʫʩʪʳש ʩʝʨʦʪʠʧʪʝʨ ʢᴇʧ ʙʦʣסʘʥ ʢʝʟʜʝ. פʂɹ ʚʠʨʫʩʳʥʳש 

(BTV) 11 ʞᴅʥʝ 17-ʩʝʨʦʪʠʧʪʝʨʽʥʽש L2 ʛʝʥʽʥʽש ʥʫʢʣʝʦʪʠʜʪʝʨʽʥʽש ʙʽʨʽʟʜʽʣʽʛʽ (sequence 

homology) ʟʝʨʪʪʝʣʛʝʥʽ ï ʦʥrש ʙʝʣʛʽʣʽ ʙʽʨ ʜᴅʨʝʞʝʜʝ ʪײʨʘץʪʳ ï ʙʘʩץʘ ʚʠʨʫʩʪʳש 

ʛʝʥʜʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ᴇʟʛʝʨʫʛʝ ʙʝʡʽʤ ʙʦʣʳʧ ʢʝʣʝʜʽ [85]. ʉʝʨʦʪʠʧʪʝʨ 

ʘʨʘʩʳʥʜʘסʳ ʛʝʥʦʤʜʳץ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʚʠʨʫʩʪʳש ʘʥʪʠʛʝʥʜʽʢ ᴅʨʪװʨʣʽʣʽʛʽʥ ʞᴅʥʝ 

ʠʤʤʫʥʜʳץ ʞʘʫʘʧʪʳʣʳסʳʥ ʘʥʳץʪʘʡʜʳ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ L2 ʛʝʥʽʥʽש ᴇʟʛʝʨʛʽʰʪʽʛʽ 

ʚʠʨʫʩʪʳש ʘʜʘʧʪʘʮʠʷʩʳʥʘ ʞᴅʥʝ ʚʠʨʫʣʝʥʪʪʽʛʽʥʝ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ [86]. 



25 
 

 ʨʣʽʣʽʛʽ ʤʝʥ ʩʝʨʦʪʠʧʪʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʪʫʨʘʣʳװʘʥʪʠʛʝʥʜʽʢ ᴅʨʪ שʂɹ ʚʠʨʫʩʳʥʳפ

ʤʘסʣײʤʘʪ ʞʠʥʘץʪʘʫ ᴇʪʝ ʤʘשʳʟʜʳ. ɹײʣ ʤᴅʩʝʣʝ ʚʘʢʮʠʥʘʮʠʷ, ʜʠʘʛʥʦʩʪʠʢʘ, ʞᴅʥʝ 

ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫ װʰʽʥ ʘʩʘ ץʘʞʝʪ. 

ʈʝʩʤʠ ʪװʨʜʝ ï 24 ʩʝʨʦʪʠʧ ʭʘʣʳץʘʨʘʣʳץ ʜʝשʛʝʡʜʝ ʪʘʥʳʣסʘʥ (ʤʳʩʘʣʳ, OIE, 

ICTV ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ), ʙʝʡʨʝʩʤʠ ʜʝʨʝʢʪʝʨ ï ʩʦסשʳ ʟʝʨʪʪʝʫʣʝʨʛʝ ʩᴅʡʢʝʩ 30 - ʜʘʥ 

ʘʩʪʘʤ ʩʝʨʦʪʠʧ ʙʘʨ ʙʦʣʫʳ ʤװʤʢʽʥ (ʢʝʡ ʝשʙʝʢʪʝʨʜʝ 36 - סʘ ʜʝʡʽʥ ʢᴇʨʩʝʪʽʣʝʜʽ), 

VP7 ʞᴅʥʝ NS2 ʘץʫʳʟʜʘʨʳ (ʧʨʦʪʝʠʥʜʝʨʽ) ï פʂɹ ʚʠʨʫʩʳʥʳש (BTV) 

ʛʝʥʦʤʳʥʜʘסʳ ʤʘשʳʟʜʳ ʢʦʤʧʦʥʝʥʪʪʝʨ ʞᴅʥʝ ʦʣʘʨ ʚʠʨʫʩʪʳש ᴅʨʪװʨʣʽ ʩʝʨʦʪʠʧʪʝʨʽ ʤʝʥ 

ʰʪʘʤʤʜʘʨʳʥʳש ʘʨʘʩʳʥʜʘסʳ ʪʘʢʩʦʥʦʤʠʷʣʳץ, ʬʫʥʢʮʠʦʥʘʣʜʳץ ʞᴅʥʝ ʘʥʪʠʛʝʥʜʽʢ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʘʥʳץʪʘʫʜʘ ץʦʣʜʘʥʳʣʘʜʳ [87]. 

ɺʠʨʫʩʪʳש ʪᴇʟʽʤʜʽʣʽʛʽ ï ʙײʣ פʂɹ ʚʠʨʫʩʳʥʳש (BTV) ץʦʨʰʘסʘʥ ʦʨʪʘʜʘ ᴅʨʪװʨʣʽ 

ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʞᴅʥʝ ʬʠʟʠʢʦʭʠʤʠʷʣʳץ ʬʘʢʪʦʨʣʘʨסʘ ץʘʨʩʳ ʪײʨʘץʪʳʣʳסʳʥ 

ʩʠʧʘʪʪʘʡʪʳʥ ʤʘשʳʟʜʳ ץʘʩʠʝʪʽ. ɸʪʘʣסʘʥ ʢᴇʨʩʝʪʢʽʰ ʚʠʨʫʩ ʪʘʨʘʣʫʳʥʳש ʵʢʦʣʦʛʠʷʣʳץ 

ʞᴅʥʝ ʵʧʠʟʦʦʪʠʢʘʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʪװʩʽʥʫʜʝ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. [88]. 

ɺʠʨʫʩ ʭʠʤʠʷʣʳץ ʟʘʪʪʘʨסʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʙʘʩץʘ ʘʨʙʦʚʠʨʫʩʪʘʨסʘ ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳ 

ʞᴅʥʝ ʜʝ  ʢʝʰ ʠʥʘʢʪʠʚʪʝʣʝʜʽ. ɺʠʨʫʩ ʪʨʠʧʩʠʥʛʝ ᴇʪʝ ʩʝʟʽʤʪʘʣʜʘʫ ʢʝʣʝʜʽ, ץʳʰץʳʣʜʳ 

ʦʨʪʘʜʘ 37 Üʉ 1 ʤʠʥʫʪ ʽʰʽʥʜʝ ʪʽʨʰʽʣʽʛʽʥ ʞʦʷʜʳ. ʉʦʥʜʘʡ - ʘ3% ,ץ ʬʦʨʤʘʣʠʥ 

ʝʨʽʪʽʥʜʽʩʽʥʜʝ 42 - 72 ʩʘסʘʪ ʘʨʘʣʳסʳʥʜʘ ʽʥʜʝʪʪʽʢ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʪᴇʤʝʥʜʝʪʽʧ ʞʽʙʝʨʝʜʽ. 

ɺʠʨʫʩ ʭʣʦʨʦʬʦʨʤסʘ, ʵʬʠʨʛʝ, ʥʘʪʨʠʡ ʜʝʟʦʢʩʠʭʦʣʘʪʳʥʘ ʪᴇʟʽʤʜʽ. ɸʣ, ʨʅ-ʳ 6,0 ʪᴇʤʝʥ 

ʙʦʣʩʘ, 370 ʉ 1 ʤʠʥʫʪ ʽʰʽʥʜʝ ʠʥʘʢʪʠʚʪʝʣʝʜʽ. ʨʅ 6,5 - 8 ʦʨʪʘʜʘ ʪײʨʘץʪʳ, ʩʽʣʪʽʣʽ ʦʨʪʘʜʘ 

ᴇʪʝ ʪᴇʟʽʤʜʽ ʙʦʣʳʧ ʢʝʣʝʜʽ. ɺʠʨʫʩ ʪᴇʤʝʥʛʽ ʢʦʥʮʝʥʪʨʘʮʠʷʣʳ ʪײʟʜʘ ʞᴅʥʝ ʨʅ 9 ʙʦʣסʘʥʜʘ 

ʪײʨʘץʪʳ ʙʦʣʘʜʳ. 10 - 20 0ʉ  ʚʠʨʫʩʪʳ ʤײʟʜʘʪʩʘ, ʪʝʟ ʙײʟʳʣʘʜʳ. 600 ʉ ʢʝʟʽʥʜʝ 5 ʤʠʥʫʪʪʘ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ  ʞʦʷʜʳ. פʦʡ ײʰʘʩʳʥʜʘ 4 0ʉ ʢʝʟʽʥʜʝ ʝʪʪʽש ʨʅ-ʳ 6,3 ʪᴇʤʝʥ ʙʦʣʩʘ, ʚʠʨʫʩ 

30 ʢװʥʛʝ ʜʝʡʽʥ ʩʘץʪʘʣʳʥʘʜʳ. ɺʠʨʫʩʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʛʝ ʘʣʳʥסʘʥ ץʘʥʜʳ 

ʕʜʠʥʛʪʦʥ ʩײʡʳסʳʥʜʘ (5 ʛ ץʳʤʳʟץʳʰץʳʣʜʳ ʢʘʣʠʡ, 500 ʤʣ ʛʣʠʮʝʨʠʥ, 5ʛ ʬʝʥʦʣ ʞᴅʥʝ 

500 ʤʣ ʜʠʩʪʠʣʣʜʝʥʛʝʥ ʩʫ) ײʩʪʘʩʘ, ʦʩʳ ʚʠʨʫʩ ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʙʽʨʥʝʰʝ 

ʞʳʣʜʘʨ ʙʦʡʳ ʩʘץʪʘʣʳʥʘʜʳ. ʊײʨʘץʪʘʥʜʳʨסʳʰ ʟʘʪ ץʦʩʳʣסʘʥ ʚʠʨʫʩʪʳ ʩʫʩʧʝʥʟʠʷ 

ʢʝʧʪʽʨʽʣʛʝʥ ʢװʡʽʥʜʝ -4 0ʉ ʞᴅʥʝ -20 0ʉ ʙʽʨʥʝʰʝ ʞʳʣʜʘʨ ʙʦʡʳ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʩʘץʪʘʡʜʳ 

[89, 90].  
 

1.5 ɸʫʨʫʜʳש ʢʣʠʥʠʢʘʣʳץ ʙʝʣʛʽʣʝʨʽ ʞᴅʥʝ ʧʘʪʦʣʦʛʠʷʣʳץ-ʘʥʘʪʦʤʠʷʣʳץ 

ᴇʟʛʝʨʽʩʪʝʨʽ 

 ץʘʥʘʪʦʤʠʷʣʳ-ץʙʝʣʛʽʣʝʨʽ ʤʝʥ ʧʘʪʦʣʦʛʠʷʣʳ ץʢʣʠʥʠʢʘʣʳ שʂɹ ʘʫʨʫʳʥʳפ

ᴇʟʛʝʨʽʩʪʝʨʽ ï ʙײʣ ʘʫʨʫʜʳש ʜʠʘʛʥʦʩʪʠʢʘʩʳ ʤʝʥ ʵʧʠʟʦʦʪʦʣʦʛʠʷʩʳʥʜʘ ʤʘשʳʟʜʳ ʨᴇʣ 

ʘʪץʘʨʘʜʳ. ɸʫʨʫ ʢᴇʙʽʥʝʩʝ ץʦʡʣʘʨʜʘ ʘʫʳʨ ᴇʪʝʜʽ, ʘʣ ʽʨʽ ץʘʨʘ ʤʘʣʜʘ ʩʫʙʢʣʠʥʠʢʘʣʳץ 

(ʞʘʩʳʨʳʥ) ʪװʨʜʝ ᴇʪʫʽ ʤװʤʢʽʥ [91]. 

 ɸʫʨʫʜʳש ʞʽʪʽ ʪװʨʽʥʜʝ ʜʝʥʝ ץʳʟʫʳ 40,6-42,0 0ʉ ʜʝʡʽʥ ʢᴇʪʝʨʽʣʝʜʽ ʜʝ, rץ ʟʙʘ 

ʙʽʨʥʝʰʝ ʢװʥ ʙʦʡʳ ʩʘץʪʘʣʘʜʳ ï ʙײʣ ʚʠʨʫʩץʘ ʠʤʤʫʥʜʳץ ʞʘʫʘʧʪʳש ʙʘʩʪʘʣʫʳʥʘ ʜʝʡʽʥʛʽ 

ʢʝʟʝש ʢᴇʧ ʫʘץʳʪץʘ ʜʝʡʽʥ ʩʦʣ ץʘʣʳʧʪʘ ʩʘץʪʘʣʘʜʳ [92]. ɸʫʳʨסʘʥ ʞʘʥʫʘʨʣʘʨʜʘ 1-2 

ʢװʥʥʝʥ ʢʝʡʽʥ ʪʝʤʧʝʨʘʪʫʨʘ ʢᴇʪʝʨʽʣʛʝʥʥʝʥ ʩʦש ʢʦʥʴʶʥʢʪʠʚʘ, ʪʽʣ, ʘʫʳʟ, ʝʨʽʥ, ʪʘʥʘʫʜʳש 

ʢʽʣʝʛʝʡʣʽ ץʘʙʳץʪʘʨʳʥʳש ʜʦʤʙʳסʫʳ ʧʘʡʜʘ ʙʦʣʳʧ, ʩʦʥʳש ᴅʩʝʨʽʥʝʥ ʪʘʥʘʫʜʘʥ 
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ʢʽʣʝʛʝʡʣʽ - ʽʨʽשʜʽ ץʘʥ ʘʨʘʣʘʩ ʩײʡʳץʪʳץ ʙᴇʣʽʥʝʜʽ ʞᴅʥʝ ץʘʥʜʳ ʩʘʣʠʚʘʮʠʷ ʧʘʡʜʘ 

ʙʦʣʘʜʳ. ʆʜʘʥ ᴅʨʽ ʵʧʠʪʝʣʠʡ ʪװʣʝʧ ʘʫʳʟ, ʝʨʽʥ ץʳʟʳʣ ʠʝʢ, ʪʽʣʜʽש ʢʽʣʝʛʝʡʽʥʜʝ ʦʡʳץ 

ʞʘʨʘ, ʵʨʦʟʠʷ, ʥʝʢʨʦʟ ʧʘʡʜʘ ʙʦʣʳʧ, ʩʪʦʤʘʪʠʪ ʜʘʤʠʜʳ. פʘʪʪʳ ʜʦʤʙʳסʫ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʪʽʣ ץʘʨʘ - ץʳʟʳʣ ʪװʩʪʽ ʙʦʣʳʧ, ʦʜʘʥ ᴅʨʽ ʢᴇʢʰʽʣ - ʢװʣʛʽʥ ʪװʩʢʝ ʠʝ ʙʦʣʘʜʳ (ʢᴇʢ ʪʽʣ). 

ɼʦʤʙʳסʫ ʙʘʩʪʳש ʙʝʪʢʽ ʙᴇʣʽʛʽʥʝ, ʞʘץ ʘʨʘʣʳץ ʢʝשʽʩʪʽʢʢʝ, ʢʝʡʜʝ ʤʦʡʳʥʤʝʥ ʢʝʫʜʝʛʝ 

ʪʘʨʘʣʫʳ ʤװʤʢʽʥ. ɸʫʳʟʜʘʥ ץʘʥʜʳ-ʢᴇʧʽʨʰʽʢʪʽ ʢʽʣʝʛʝʡ ʙᴇʣʽʥʝʜʽ, ʢʽʣʝʛʝʡʣʽ ץʘʙʳץʪʘ 

 .ʪʘʨ ʧʘʡʜʘ ʙʦʣʘʜʳ [93, 94]ץʘʥ ʦʰʘסʘʥʪʘʣʘץ

 ʨʽʥʜʝ ʘʫʨʫ ʙʝʣʛʽʣʝʨʽ ᴅʣʩʽʟ ʞᴅʥʝ ʙʘʷʫװʞʽʪʽʣʝʫ (ʧʦʜʦʩʪʨʘʷ) ʪ שʂɹ ʘʫʨʫʳʥʳפ

ʜʘʤʠʜʳ. ɸʫʨʫ ʞװʜʝʫʤʝʥ, ᴅʣʩʽʟʜʽʢʧʝʥ, ʘʷץʪʘʨʳʥʳש ʽʨʽשʜʽ ʟʘץʳʤʜʘʥʫʳʤʝʥ ʞװʨʽʧ, 

ʤװʡʽʟʜʽ ʢʝʙʽʩʽʥʽש ʪװʩʫʽʤʝʥ ʥʝʛʽʟʜʝʣʝʜʽ. ɹײʣ ʬʦʨʤʘ ʞʽʪʽ ʞᴅʥʝ ʩʦʟʳʣʤʘʣʳ ʪװʨʣʝʨʜʽש 

ʘʨʘʣʳץ ʢʝʟʝשʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʢᴇʙʽʥʝ ʦʨʪʘʰʘ ʚʠʨʫʣʝʥʪʪʽ ʰʪʘʤʜʘʨʤʝʥ ʥʝʤʝʩʝ 

ʞʘʨʪʳʣʘʡ ʠʤʤʫʥʜʳ ʞʘʥʫʘʨʣʘʨʜʘ ʙʘʡץʘʣʘʜʳ [95].   

ɸʫʨʫʜʳש ʽʰʪʘʩʪʘʫʣʳ ʪװʨʽ ץʳʩץʘ ʫʘץʳʪʪʳץ ץʳʟʙʘ, ᴅʣʩʽʟ ʙʝʣʛʽʣʝʨʤʝʥ ʟʘʨʘʨʩʳʟ 

ᴇʪʫʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ʐʘʤʘʤʝʥ 5%  ʽʨʽ ץʘʨʘ ʤʘʣʜʘʨʤʝʥ ץʦʡʣʘʨʜʳש ʞʝʨʛʽʣʽʢʪʽ 

ʪץײʳʤʜʘʨʳʥʜʘ ᴇʟʜʝʨʽʥʝ ʪᴅʥ ʙʝʣʛʽʣʝʨ (ʛʠʧʝʨʝʤʠʷ, ץʘʥײץʡʳʣʫ, ʦʡʳץ ʞʘʨʘ, ʜʦʤʙʳסʫ, 

ʪʽʣ ʘʡʥʘʣʳʧ ʢʝʪʫʽ ʞᴅʥʝ ʪ.ʙ) ʙʘʡץʘʣʳʧ, ʞʘʥʫʘʨʣʘʨʜʳש ʪʝש ʞʘʨʪʳʩʳ ʞװʜʝʫʜʝʥ ᴇʣʽʧ, 

 .ʘʥ ʞʘʨʪʳʩʳʥʜʘ ʽʰʪʘʩʪʘʫ ʥʝʤʝʩʝ ʢʝʤʽʩ ʪᴇʣ ʧʘʡʜʘ ʙʦʣʘʜʳ [96]סʘʣץ

ʇʘʪʦʣʦʛʠʷʣʳץ - ʘʥʘʪʦʤʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨʽ ᴇʣʝʢʩʝ ʞװʜʝʛʝʥ. ɸʫʳʟ, ʤײʨʳʥ, ʝʨʽʥ, 

ʪʽʣ, ץʳʟʳʣ ʠʝʢ ʢʽʣʝʛʝʡʣʝʨʽ ʜʦʤʙʳץץʘʥ, ʛʠʧʝʨʝʤʠʷסʘ ײʰʳʨʘסʘʥ, ʵʨʦʟʠʷʤʝʥ ʦʡʳץ 

ʞʘʨʘʣʘʨסʘ ʪʦʣʳ. ʄʦʡʳʥ, ʦʤʳʨʪץʘ ʞᴅʥʝ ʘʨץʘ ʘʫʤʘסʳʥʳש ʪʝʨʽ ʘʩʪʳʥʜʘ ץʳʟʳʣ 

ʩʘʨסʳʰʪʘʫ ʫʯʘʩʢʝʣʝʨ ʘʥʳץʪʘʣסʘʥ. ɹײʣʰʳץ ʝʪ, ʽʰʝʢʪʽש ʞʽשʽʰʢʝ ʙᴇʣʽʛʽʥʜʝ, ʤʠʦʢʘʨʜ, 

ʵʧʠʢʘʨʜ, ʪʳʥʳʩ ʞʦʣʜʘʨʳʥʳש ʢʽʣʝʛʝʡʽʥʜʝ, ץʫʳץʪʘ ʢʘʧʩʫʣʘ ʘʩʪʳʥʜʘ, ʙʘʫʳʨ ʤʝʥ 

ʙװʡʨʝʢʪʽץ שʘʙʘʪʳʥʜʘ ʞᴅʥʝ ᴇʪ ץʘʙʳʥʳש ʢʽʣʝʛʝʡʣʽ ץʘʙʳץʪʘʨʳʥʜʘ, ץʘʥʪʘʣʘʫ ʦʰʘץʪʘʨʳ 

ʙʘʨ ʙʦʣʘʜʳ. ʄײʨʳʥʥʳש ʢʽʣʝʛʝʡʣʽ ץʘʙʳץʪʘʨʳ ʽʩʽʥʫʽ, ʘʪʝʣʝʢʪʘʟ, ʙʨʦʥʭʧʥʝʚʤʦʥʠʷ ʤʝʥ 

ʵʤʬʠʟʝʤʘ ʘʫʨʫʜʳש ʝʢʽʥʰʽ ʙʝʣʛʽʣʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [96-102]. 

 

1.6  ɸʣʜʳʥ-ʘʣʫ ʰʘʨʘʣʘʨʳ (ʧʨʦʬʠʣʘʢʪʠʢʘ) 

ɾʘʥʫʘʨʣʘʨʜʳ ץʘʥʩʦʨסʳʰ ʞᴅʥʜʽʢʪʝʨʜʝʥ ץʦʨסʘʫ ʰʘʨʘʣʘʨʳ פʂɹ ʘʫʨʫʳʥʳש 

ʧʨʦʬʠʣʘʢʪʠʢʘʩʳʥʜʘ ʤʘשʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʂɹ ʘʫʳʨסʘʥ ʞʘʥʫʘʨʣʘʨʜʳ 

ʦץʰʘʫʣʘʫ ʝʰץʘʥʜʘʡ ʜʘ ʥᴅʪʠʞʝ ʙʝʨʤʝʡʜʽ. ʗסʥʠ, ʞʘʥʫʘʨʣʘʨʜʳ ץʘʥʩʦʨסʳʰ 

ʞᴅʥʜʽʢʪʝʨʜʝʥ ץʦʨסʘʫ ץʘʞʝʪ (ʤʳʩʘʣסʘ ʪװʥʜʝ ץʦʡʣʘʨʜʳ ʪʦʨʣʳ ʞʘʙʳץ ʞʝʨʣʝʨʜʝ 

 ʘ ʢᴇʰʽʨʛʝʥץʪʳ, ʞʘʫʳʥ-ʰʘʰʳʥʜʳ ʞʝʨʣʝʨʜʝʥ ʘʣʳʩץʞᴅʥʝ ʙʘʪʧʘ שʩʪʘʫ), ʦʪʘʨʜʳ ʦʡʧʘײ

ʜײʨʳʩ. פʦʡ ײʩʪʘʣʘʪʳʥ ʦʨʳʥʜʘʨ ײץʨסʘץ, ʪʘʟʘ, ʞʝʣʜʝʪʽʣʝʪʽʥ, ʝʩʽʢ ʪʝʨʝʟʝʣʝʨ 

 ʦʨʘץ ,ʳʰ ʞᴅʥʜʽʢʪʝʨ ᴇʪʝ ʘʣʤʘʡʪʳʥ ʤʘʡʜʘ ʪʦʨʣʳ ʤʝʪʘʣʜʘʨʤʝʥ ʞʘʙʳʣʳʧסʘʥʩʦʨץ

 ʦʡʣʘʨʜʳץ ,ץʘʩʳʥʘ ʠʥʩʝʢʪʠʮʠʜʪʽʢ ʧʨʝʧʘʨʘʪʪʘʨ ʩʝʙʽʣʝʜʽ. ʉʦʥʜʘʡ - ʘסʘʙʳʨץ

 ,ʘʪʳʥ ʝʨʽʪʽʥʜʽʣʝʨʛʝ (ʬʝʥʦʣסʘʪʪʳ ʰʳץ ʘʡʪʳʥ ʠʽʩʽסʦʨץ ʳʰ ʞᴅʥʜʽʢʪʝʨʜʝʥסʘʥʩʦʨץ

ʢʨʝʟʦʣ ʞᴅʥʝ ʪ.ʙ.) ʰʦʤʳʣʜʳʨʫ ײʩʳʥʳʣʘʜʳ [103]. ɹײʣ ʰʘʨʘʣʘʨ פʂɹ ʪʘʨʘʣʫʳʥ 

ʪʝʞʝʫʛʝ ʞᴅʥʝ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʽʩ-ʰʘʨʘʣʘʨ ʪʠʽʤʜʽ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ, ʘʫʨʫʜʳש 

ᴇʨʰʫʽʥ ʘʣʜʳʥ ʘʣʘʜʳ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʰʳסʳʥʜʘʨ ʘʟʘʷʜʳ. 

 ʡʽʩװʞᴅʥʝ ʞʘʙʘʡʳ ʢ ץʦʣʘʡʩʳʟ ʝʣʜʝʨʜʝʥ ʠʤʧʦʨʪʪʘʣʘʪʳʥ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳפ

 ʘסʳʰʳʥ ʞʝʨʛʽʣʽʢʪʽ ʞʘʥʫʘʨʣʘʨסʦʟʜʳʨץ ʂɹפ ʘʡʳʨʘʪʳʥ ʤʘʣʜʘʨʜʘʥץ
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ʞץײʪʳʨʳʣʤʘʫʳʥʘ ʥʘʟʘʨ ʘʫʜʘʨʫ ʢʝʨʝʢ, ʘʣ ץʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʦʣʘʨʜʳ ʩʦʣ 

ʦʨʳʥʜʘʨʳʥʜʘ ʩʝʨʦʣʦʛʠʷʣʳץ ʢʝʰʝʥʜʽ ʟʝʨʪʪʝʧ,  ʞᴅʥʝ ʢʘʨʘʥʪʠʥʛʝ ץʦʶ ʢʝʨʝʢ. 

 ʨʳʥײʨʳʧ ʙʽʨ ʘʡ ʙײʪʘʨʜʘ ʞʘʥʫʘʨʣʘʨʜʳ ʘʫʨʫ ʙʘʩʪʘʣʤʘʡ ʪץʘʫʽʧʪʽ ʘʡʤʘפ

ʚʘʢʮʠʥʘʤʝʥ ʠʤʤʫʥʜʝʫ ʢʝʨʝʢ [104]. ɹײʣ ʰʘʨʘʣʘʨ ʤʘʣʰʘʨʫʘʰʳʣʳסʳʥʜʘ 

ʵʢʦʥʦʤʠʢʘʣʳץ ʰʳסʳʥʜʳ ʘʟʘʡʪʫסʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ. ɾץײʪʳʨʳʣסʘʥ ʢװʤᴅʥʜʽ 

ʞʘʥʫʘʨʣʘʨ ʘʥʳץʪʘʣסʘʥʜʘ ʟʘש ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʙʠʣʽʢ ʥײʩץʘʫʳʥʘ 

ʩʘʡ ʞʦʡʳʣʘʜʳ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ᴇʣʝʢʩʝʣʝʨʜʽ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽʢ ץʘʣʜʳץʪʘʨʜʳ ץʘʫʽʧʩʽʟ 

ʞʦʶ, ɻʧʠʜʝʤʠʷʥʳ ʪʝʞʝʫʜʽש ʤʘשʳʟʜʳ ʙʽʨ ʙᴇʣʽʛʽ. ᴄʨץʘʰʘʥ ʞʝʨʛʽʣʽʢʪʽ 

ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʞᴅʥʝ ʩʘʥʠʪʘʨʣʳץ - ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳײ ץʡʳʤʜʘʨʜʳש ʥײʩץʘʫʣʘʨʳʥ 

ʦʨʳʥʜʘʫ ʢʝʨʝʢ [105].   

 

 .ʢʘʪʘʨʣʳ ʙʝʟʛʝʛʽʥ ʙʘʣʘʫ שʦʡʜʳפ 1.7

ɼʠʘʛʥʦʟ ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʤᴅʣʽʤʝʪʪʝʨʛʝ (ʤʘʫʩʳʤʜʳץ ʞʘסʜʘʡʣʘʨ, 

ʪʘʩʳʤʘʣʜʘʫʰʳ ï ʞᴅʥʜʽʢʪʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫʳ), ʘʫʨʫʜʳש ʢʣʠʥʠʢʘʣʳץ ʙʝʣʛʽʣʝʨʽ, 

ʧʘʪʦʣʦʛʠʷʣʳץ ʤʦʨʬʦʣʦʛʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨ ʞᴅʥʝ ʟʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש 

ʥᴅʪʠʞʝʣʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ץʦʡʳʣʘʜʳ. ɿʝʨʪʭʘʥʘʣʳץ ʜʠʘʛʥʦʩʪʠʢʘʥʳש ʥʝʛʽʟʛʽ 

ᴅʜʽʩʪʝʨʽ; ʚʠʨʫʩʪʳ ʙᴇʣʽʧ ʘʣʫ ʞᴅʥʝ ʦʥʳ ʪʠʧʪʽʢ ʪʝʣʽʤʜʽ ץʘʥ ʩʘʨʳʩʫʳʤʝʥ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷʣʘʫ; ʘʫʳʨסʘʥ ʤʘʣʜʘʨʜʳץ שʘʥ ʩʘʨʳʩʫʳʥʘʥ ʘʥʪʠʜʝʥʝ ʪʘʙʫ װʰʽʥ ʀʌʊ 

ʞᴅʥʝ ɼʇʈ ʢᴇʤʝʛʽʤʝʥ ʟʝʨʪʪʝʫ [99 - 101]. 

ʌʣʫʦʨʝʩʮʝʥʮʠʷʣʳ ʘʥʪʠʜʝʥʝʣʝʨ ᴅʜʽʩʽ (ʌɸʊ), ʙʨʫʪʪʦ-ʨʝʘʢʮʠʷ (ɹʈ), 

ʤʦʥʦʢʣʦʥʜʳ ʘʥʪʠʜʝʥʝʣʝʨʜʽ ץʦʣʜʘʥʫʤʝʥ ʞװʨʛʽʟʽʣʝʪʽʥ ʠʤʤʫʥʜʳ ʵʣʝʢʪʨʦʥʜʳץ 

ʤʠʢʨʦʩʢʦʧʠʷ - ʚʠʨʫʩʪʳץ ʘʥʪʠʛʝʥʜʝʨʜʽ ʠʜʝʥʪʠʬʠʢʘʮʠʷʣʘʫ ʤʝʥ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫʜʘ 

 ʣײᴅʜʽʩʪʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹ ץʘʨʳ ʩʝʟʽʤʪʘʣ ʜʠʘʛʥʦʩʪʠʢʘʣʳסʦʣʜʘʥʳʣʘʪʳʥ ʞʦץ

ʪᴅʩʽʣʜʝʨ ʚʠʨʫʩʪʳײץ שʨʳʣʳʤʜʳץ ʵʣʝʤʝʥʪʪʝʨʽʥ ʪʽʢʝʣʝʡ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʽʧ, 

ʵʢʩʧʨʝʩʩ-ʜʠʘʛʥʦʩʪʠʢʘ ʞװʨʛʽʟʫʜʝ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʅʫʢʣʝʠʥ ץʳʰץʳʣʜʘʨʳʥ 

ʘʥʳץʪʘʫʜʘ ʛʠʙʨʠʜʠʟʘʮʠʷʣʳץ ʪʘʣʜʘʫ ʞᴅʥʝ ʇʊʈ ʞװʨʛʽʟʽʣʝʜʽ. ɸʛʘʨ ʛʝʣʽʥʜʝʛʽ 

ʙᴅʩʝʢʝʣʝʩʪʽ ʘʥʪʠʜʝʥʝʣʝʨʜʽ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ɼʇʈ ʢᴇʤʝʛʽʤʝʥ ʪʘʙʫסʘ ץʦʣʜʘʥʳʣʜʳ. 

ʉʦסשʳ ʨʝʘʢʮʠʷ ʚʠʨʫʩץʘ ʪʝʣʽʤʜʽ ʤʦʥʦʢʣʦʥʜʳ ʘʥʪʠʜʝʥʝʥʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ פʂɹ 

ʚʠʨʫʩʳʥʘ ʘʥʪʠʜʝʥʝʥʽ ʪʘʙʫ ʩʝʟʽʤʪʘʣ ʞᴅʥʝ ʪᴅʥʜʽ ᴅʜʽʩ ʙʦʣʜʳ [106, 107]. 

ɼʠʘʛʥʦʩʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽש ʢᴇʧʰʽʣʽʛʽ ʢװʨʜʝʣʽʛʽʥʝ ʥʝʤʝʩʝ ʞʳʣʜʘʤʜʳסʳʥʘ, 

ʩʝʟʽʤʪʘʣʜʳסʳʥʳש ʪᴇʤʝʥʜʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʧʨʘʢʪʠʢʘʣʳץ ʞʘסʜʘʡʜʘ ץʦʣʜʘʥʘ 

ʘʣʤʘʡʜʳ. ʊᴅʞʽʨʠʙʝʜʝ ʞʦסʘʨʳ ʙʘסʘסʘ ʠʝ ʙʦʣסʘʥ ʀʌʊ ʞᴅʥʝ ʇʊʈ ʙʦʣʳʧ ʪʘʙʳʣʜʳ.  

ʀʌʊ ʥʘץʪʳ ʘʥʪʠʛʝʥ ʥʝʤʝʩʝ ʘʥʪʠʜʝʥʝʥʽ ʘʥʳץʪʘʫʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ, 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ץʘʨʘʧʘʡʳʤ ᴅʨʽ ʥᴅʪʠʞʝʩʽ ʪʝʟ ʰʳסʘʜʳ. 

ʇʊʈ (ʧʦʣʠʤʝʨʘʟʘʣʳץ ʪʽʟʙʝʢʪʽ ʨʝʘʢʮʠʷ) ï ʛʝʥʝʪʠʢʘʣʳץ ʤʘʪʝʨʠʘʣʜʳ ʘʥʳץʪʘʫʜʘ 

ʞʦסʘʨʳ ʩʝʟʽʤʪʘʣʜʳץ ʧʝʥ ʥʘץʪʳʣʳץʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɹײʣ ᴅʜʽʩ ʚʠʨʫʩ 

 ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ᴅʩʽʨʝʩʝ ʚʠʨʫʩ ʤᴇʣʰʝʨʽ ʘʟװʘ ʤסʪʘʫץʳʰʳʥ ʝʨʪʝ ʩʘʪʳʜʘ ʘʥʳסʦʟʜʳʨץ

ʢʝʟʜʝ ᴇʪʝ ʪʠʽʤʜʽ. ʉʦסשʳ ʫʘץʳʪʪʘ ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש ʥʘʟʘʨʳʥ ʞʘʥʫʘʨʣʘʨʜʳפ שʂɹ 

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ װʰʽʥ, ʇʊʈ-ʜʽש ᴅʨ ʪװʨʣʽ ʥײʩץʘʣʘʨʳʥ ץʦʣʜʘʥʫ ץʳʟʳץʪʳʨʜʳ [108].   

ɸʣʘʡʜʘ, ʞʦסʘʨʳ ʩʝʟʽʤʪʘʣʜʳץ ʧʝʥ ʝʨʝʢʰʝʣʽʢʪʝʨʛʝ ץʘʨʘʤʘʩʪʘʥ, ʇʊʈ ᴅʜʽʩʽ 

 שʪʘʨ ʤʝʥ ʪʘʣʜʘʫʣʘʨʜʳץʘ ʞʘʙʜʳסʟʝʨʪʭʘʥʘʣʘʨ ץʳʪʪʘ ʢᴇʧʪʝʛʝʥ ʧʨʘʢʪʠʢʘʣʳץʘʟʽʨʛʽ ʫʘץ
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 ʂɹ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫפ ,ʪʘʥ ʜʘץʦʣ ʞʝʪʽʤʩʽʟ. ʉʦʥʜʳץ ʳʤʙʘʪ ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳץ

 ʘʞʝʪץ ʪʳץʦʣʜʘʥʳʣʘʜʳ, ʩʝʙʝʙʽ ʦʣ ᴇʪʝ ʩʝʟʽʤʪʘʣ, ʘʨʥʘʡʳ ʞʘʙʜʳץ ʰʽʥ ʀʌʊ ʞʠʽװ

ʝʧʪʝʡʜʽ ʞᴅʥʝ ʪᴅʥʜʽ [109]. 

 ʘʪʝʨʣʽץ ,ʣʽʥʝʥ, ʘʫʩʳʣʜʘʥװʦʡ ʢץ ,ʘ ʘʫʨʫʣʘʨʜʘʥ ʘʞʳʨʘʪʫ: ʵʢʪʠʤʘʜʘʥץʂɹ ʙʘʩפ

 ʨʝʢ ʙʝʨʽʰʽʥʝʥ, ʅʘʡʨʦʙʠ ʘʫʨʫʳʥʘʥ, ʈʠʬʪװʳʟʙʘʜʘʥ, ʚʝʟʠʢʫʣʷʨʣʳ ʩʪʦʤʘʪʠʪʪʝʥ, ʞץ

ʘʣץʘʙʳʥʳש ʙʝʟʛʝʛʽʥʝʥ ʞᴅʥʝ ʥʝʢʨʦʙʘʮʠʣʣʝʟʜʘʥ  ʘʞʳʨʘʪʫ ʢʝʨʝʢ. ɼʠʘʛʥʦʟʜʳ 

ʥʘץʪʳʣʘʫ װʰʽʥ ʟʝʨʪʭʘʥʘʣʳץ ᴅʜʽʩʪʝʨʜʽ (ʀʌʊ, ʇʊʈ, ʚʠʨʫʩʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ) 

 ʪʘʨʘʣʫ שʢʝʰʝʥʽʥ, ʘʫʨʫʜʳ ץʪʦʣʳ שʜʘʡʜʘ ʩʠʤʧʪʦʤʜʘʨʜʳסʘʞʝʪ. ʂᴇʧ ʞʘץ ʦʣʜʘʥʫץ

ʞʘסʜʘʡʳʥ ʞᴅʥʝ ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʝʩʢʝʨʫ ʤʘשʳʟʜʳ [110]. 

 

1.8  ɺʠʨʫʩʪʳץ ʘʥʪʠʛʝʥ. ɼʠʘʛʥʦʩʪʠʢʘʣʳץ ץʘʥ ʩʘʨʳʩʫʳʥ ʘʣʫ. 

ɺʠʨʫʩʪʳץ ʘʥʪʠʛʝʥ ï ʚʠʨʫʩ ʙᴇʣʰʝʛʽʥʽש ʙʝʪʽʥʜʝ ʥʝʤʝʩʝ ʽʰʢʽ ײץʨʳʣʳʤʳʥʜʘ 

ʦʨʥʘʣʘʩץʘʥ, ʠʤʤʫʥʜʳץ ʞװʡʝʥʽש ʘʥʪʠʜʝʥʝ ʪʫʜʳʨʘʪʳʥ ʝʨʝʢʰʝ ʤʦʣʝʢʫʣʘʩʳ (ʥʝʛʽʟʽʥʝʥ 

ʘץʫʳʟʜʘʨ ʥʝʤʝʩʝ ʛʣʠʢʦʧʨʦʪʝʠʥʜʝʨ). ɺʠʨʫʩʪʳץ ʘʥʪʠʛʝʥʜʝʨ ʦʨʛʘʥʠʟʤʥʽש ʠʤʤʫʥʜʳץ 

ʞװʡʝʩʽ ʪʘʨʘʧʳʥʘʥ ʪʘʥʳʣʳʧ, ץʘʨʩʳ ʨʝʘʢʮʠʷ ʪʫʜʳʨʘʜʳ. 

 ɼʠʘʛʥʦʩʪʠʢʘʜʘ: ɺʠʨʫʩʪʳץ ʘʥʪʠʛʝʥʜʽ ʘʥʳץʪʘʫ ʘʨץʳʣʳ ʘʫʨʫʜʳש ʘסʳʤʜʘסʳ 

ʩʘʪʳʩʳʥ (ʘʢʪʠʚʪʽ ʠʥʬʝʢʮʠʷ) ʞᴅʥʝ ʚʠʨʫʩ ʙʘʨ-ʞʦסʳʥ ʜᴅʣʝʣʜʝʡʜʽ.  

ʀʤʤʫʥʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʝ: ɸʥʪʠʛʝʥʜʝʨʜʽ ʟʝʨʪʪʝʫ ʠʤʤʫʥʜʳץ ʞʘʫʘʧʪʳ 

ʪװʩʽʥʫʛʝ, ʚʘʢʮʠʥʘʣʘʨ ʞʘʩʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɺʠʨʫʩ ʪʠʧʽʥ ʞᴅʥʝ ʩʝʨʦʪʠʧʽʥ ʘʥʳץʪʘʫʜʘ: ɺʠʨʫʩʪʳץ ʘʥʪʠʛʝʥʥʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽ 

ʚʠʨʫʩʪʳש ʪװʨʽʥ ʞᴅʥʝ ʦʥʳש ʛʝʥʝʪʠʢʘʣʳץ ᴇʟʛʝʨʽʩʪʝʨʽʥ ʙʽʣʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [111]. 

ɺʠʨʫʩʪʳץ ʘʥʪʠʛʝʥ ï ʙײʣ ʚʠʨʫʩץʘ ʪᴅʥ ʤʦʣʝʢʫʣʘ, ʦʥʳש ʥʝʛʽʟʽʥʜʝ ʚʠʨʫʩ 

ʘʥʳץʪʘʣʘʜʳ ʞᴅʥʝ ʦסʘʥ ץʘʨʩʳ ʠʤʤʫʥʜʳץ ʞʘʫʘʧ ץʘʣʳʧʪʘʩʘʜʳ. 

çʕʪʘʣʦʥʜʳץ ʩʘʣʳʩʪʳʨʫè ï ʙײʣ ʙᴇʣʽʥʽʧ ʘʣʳʥסʘʥ ʘʥʪʠʛʝʥʜʽ ʥʝʤʝʩʝ ʦʥʳש 

 ʣײʘʥ ᴅʜʽʩ. ɹסʘ ʘʨʥʘʣסʨʜʝ ʠʜʝʥʪʠʬʠʢʘʮʠʷʣʘʫװʪʳ ʞᴅʥʝ ʩʝʥʽʤʜʽ ʪץʨʘʤʜʘʩ ʙᴇʣʽʛʽʥ ʥʘײץ

ʧʨʦʮʝʩʩ ʟʝʨʪʪʝʣʝʪʽʥ ʘʥʪʠʛʝʥʥʽש ʩʘʧʘʣʳץ ʞᴅʥʝ ʩʘʥʜʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʘʥʳץʪʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɽʢʽʥʰʽ ʞʘסʳʥʘʥ, ʪᴅʫʝʣʩʽʟ ʜʠʘʛʥʦʩʪʠʢʘʜʘ 30 ʢʦʤʧʦʥʝʥʪʪʽ 

ʘʥʪʠʜʝʥʝʣʝʨʜʽ ʘʥʳץʪʘʫ ð ʙײʣ ʢװʨʜʝʣʽ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʞװʡʝ, ʦʥʜʘ ᴅʨʪװʨʣʽ 

ʘʥʪʠʛʝʥʜʽʢ ʢʦʤʧʦʥʝʥʪʪʝʨʛʝ ץʘʨʩʳ ʠʤʤʫʥʜʳץ ʞʘʫʘʧʪʳ ʟʝʨʪʪʝʫ ʘʨץʳʣʳ ʘʫʨʫʜʳש 

ʥʘץʪʳ ʪװʨʽ, ʩʝʨʦʪʠʧʽ ʞᴅʥʝ ʠʤʤʫʥʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʘʥʳץʪʘʣʘʜʳ. ʄײʥʜʘʡ 

ʪᴅʩʽʣʜʝʨ ʚʠʨʫʩʦʣʦʛʠʷ ʤʝʥ ʠʤʤʫʥʦʣʦʛʠʷʜʘ ʜʠʘʛʥʦʩʪʠʢʘ ʤʝʥ ʟʝʨʪʪʝʫʜʝ ʤʘשʳʟʜʳ ʨᴇʣ 

ʘʪץʘʨʘʜʳ, ʩʝʙʝʙʽ ʦʣʘʨ ʘʫʨʫ ץʦʟʜʳʨסʳʰʪʳש ʝʨʝʢʰʝʣʽʛʽʥ ʪʝʨʝשʽʨʝʢ ʪװʩʽʥʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [112]. 

ʇʨʘʢʪʠʢʘʣʳץ ʪײʨסʳʜʘ ʘʥʪʠʛʝʥʜʝʨ ʢᴇʙʽʥʝʩʝ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʩʘʨʳʩʫʣʘʨ ʤʝʥ 

ʘʥʪʠʜʝʥʝ ʧʨʝʧʘʨʘʪʪʘʨʳʥ ʘʣʫʜʘ ץʦʣʜʘʥʘʜʳ. פʦʣʜʘʥʫʜʳש ʦʩʳ ʘʩʧʝʢʪʽʣʝʨʽʥʝ ʩᴅʡʢʝʩ 

ᴅʤʙʝʙʘʧ ʘʥʪʠʛʝʥʜʝʨ ʩʝʨʦʣʦʛʠʷʣʳץ ʨʝʘʢʮʠʷʣʘʨסʘ ʞᴅʥʝ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʩʘʨʳʩʫ 

ʜʦʥʦʨʣʘʨʳ װʰʽʥ ʠʤʤʫʥʦʛʝʥʜʽ, ʙʘʣʣʘʩʪʳ ʟʘʪʪʘʨ ʞᴅʥʝ ʜʝ ʙᴇʛʜʝ ʘʥʪʠʛʝʥʜʝʨʜʝʥ 

ʙʘʨʳʥʰʘ ʤʘʢʩʠʤʘʣʜʳ ʪʘʟʘʨʪʳʣסʘʥ, ʞʦסʘʨסʳ ʪײʪʳʥʫʰʳʣʳץ ץʘʩʠʝʪʪʝʨʛʝ ʠʝ. 

"ᴄʤʙʝʙʘʧ ʘʥʪʠʛʝʥʜʝʨ" ï ʪװʨʣʽ ʩʝʨʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨʜʝ (ʀʌʊ, ʂɹʈ, ɹɸʈ, ʪ.ʙ.) 

 ʘʨʳ ʘʥʪʠʛʝʥʜʝʨ. ʆʣʘʨסʘʥ ʞᴅʥʝ ʠʤʤʫʥʦʛʝʥʜʽʣʽʛʽ ʞʦסʘ ʞʘʨʘʤʜʳ, ʪʘʟʘʨʪʳʣסʦʣʜʘʥʫץ

ʘʥʪʠʜʝʥʝ ʧʨʝʧʘʨʘʪʪʘʨʳʥ ʘʣʫ, ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʩʘʨʳʩʫ ʜʘʷʨʣʘʫ, ʞᴅʥʝ ʪʝʩʪ-ʞװʡʝʣʝʨʜʽ 
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ʞʘʩʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. ʄײʥʜʘʡ ʘʥʪʠʛʝʥʜʝʨʜʽש ʙʘʣʣʘʩʪʳ ʟʘʪʪʘʨʜʘʥ (ץʦʩʳʤʰʘ 

ʘץʫʳʟʜʘʨ, ʣʘʩʪʘʫʰʳ ʤʦʣʝʢʫʣʘʣʘʨ) ʙʘʨʳʥʰʘ ʪʘʟʘʨʪʳʣסʘʥ ʙʦʣʫʳ ï ʥʘץʪʳ, ʩʝʥʽʤʜʽ 

ʞᴅʥʝ ץʘʡʪʘʣʘʥʘʪʳʥ ʥᴅʪʠʞʝ ʘʣʫ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ [113]. 

 ץʘʫʨʫʣʘʨʳʥʜʘ, ʜʠʘʛʥʦʩʪʠʢʘʣʳ ץʘ ʚʠʨʫʩʪʳץʙʘʩ שʂɹ ʢʝʟʽʥʜʝ, ʞʘʥʫʘʨʣʘʨʜʳפ

ʘʥʪʠʛʝʥʜʝʨʜʽש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʩʭʝʤʘʩʳ ʙʽʨ ץʘʪʘʨ ʢʝʟʝשʜʝʨʜʝʥ ʪײʨʘʜʳ, ʦʥʳש ʽʰʽʥʜʝ 

ʚʠʨʫʩʳ ʙʘʨ ʤʘʪʝʨʘʣʜʘʨʜʳ ᴇʥʜʽʨʫ, ʦʥʳ ʪʘʟʘʨʪʫ, ץʦʶʣʘʥʜʳʨʫ ʞᴅʥʝ ʪײʨʘץʪʘʥʜʳʨʫ. 

ᴄʜʝʙʠʝʪʪʝʨʜʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ײץʨʘʤʳʥʜʘ ʚʠʨʫʩ ʙʘʨ ʰʠʢʽʟʘʪ ᴇʥʜʽʨʫ װʰʽʥ ʞʘʩʫʰʘ 

ʪʦʨʰʘʣʘʨʳʥ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʪᴅʞʽʨʠʙʝ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʚʠʨʫʩʦʣʦʛʠʷʜʘ, 

ʩʦʥʳש ʽʰʽʥʜʝ פʂɹ ʩʠʷץʪʳ ʘʫʨʫʣʘʨʜʳ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. 

ɼʠʘʛʥʦʩʪʠʢʘʣʳץ ʘʥʪʠʛʝʥ ʜʘʡʳʥʜʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʙʽʨʥʝʰʝ ʢʝʟʝשʜʝʨʜʝʥ 

ʪײʨʘʜʳ. ɺʠʨʫʩʳ ʙʘʨ ʤʘʪʝʨʠʘʣʜʳ ᴇʥʜʽʨʫ: ɹײʣ װʰʽʥ ʞʘʩʫʰʘ ʪʦʨʰʘʣʘʨʳʥ (ʤʳʩʘʣʳ, 

Vero, BHK-21, MDBK) ʥʝʤʝʩʝ ʵʤʙʨʠʦʥʘʣʴʜʳ ʞײʤʳʨʪץʘ ץʦʣʜʘʥʳʣʘʜʳ. פʂɹ 

ʚʠʨʫʩʳʥ ᴇʩʽʨʫ װʰʽʥ ʢᴇʙʽʥʝʩʝ ʞʘʩʫʰʘ ʪʦʨʰʘʣʘʨʳʥʜʘ ʤʠʢʨʦʪʘʩʳסʳʰʪʘʨ ץʦʣʜʘʥʫ 

ʪʠʽʤʜʽ (ʤʳʩʘʣʳ, ɺ.ʀ. ɹʘʣʳʰʝʚʘ ʞᴅʥʝ ʪ.ʙ. ʝשʙʝʢʪʝʨʽʥʜʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ) [114]. 

ʊʘʟʘʨʪʫ (ʇʫʨʠʬʠʢʘʮʠʷ): ɺʠʨʫʩʪʳץ ʤʘʪʝʨʠʘʣʜʘʥ ʙᴇʛʜʝ ʘץʫʳʟʜʘʨʜʳ, ʞʘʩʫʰʘ 

-ʟʫ, ʛʝʣʴװʰʽʥ ʫʣʴʪʨʘʮʝʥʪʨʠʬʫʛʘʣʘʫ, ʩװ ʣײʪʘʨʳʥ ʞᴅʥʝ ʪʦʢʩʠʥʜʝʨʜʽ ʪʘʟʘʣʘʫ. ɹץʘʣʜʳץ

ʬʠʣʴʪʨʘʮʠʷ, ʭʨʦʤʘʪʦʛʨʘʬʠʷ ᴅʜʽʩʪʝʨʽ ץʦʣʜʘʥʳʣʘʜʳ. 

 ʪʘʧ, ʘʥʪʠʛʝʥʜʽʢ ʙʝʣʩʝʥʜʽʣʽʛʽʥץʦʶʣʘʥʜʳʨʫ: ɺʠʨʫʩ ʙᴇʣʰʝʢʪʝʨʽʥ ʞʠʥʘפ

ʢװʰʝʡʪʫ װʰʽʥ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʷ ʥʝʤʝʩʝ ʧʨʝʮʠʧʠʪʘʮʠʷ (ʤʳʩʘʣʳ, 

ʧʦʣʠʵʪʠʣʝʥʛʣʠʢʦʣʴ ʢᴇʤʝʛʽʤʝʥ) ᴅʜʽʩʪʝʨʽ ץʦʣʜʘʥʳʣʫʳ ʤװʤʢʽʥ. 

ʊײʨʘץʪʘʥʜʳʨʫ:  ɸʥʪʠʛʝʥ ײʟʘץ ʩʘץʪʘʣʫ װʰʽʥ ʩʪʘʙʠʣʠʟʘʪʦʨʣʘʨ ץʦʩʳʣʘʜʳ 

(ʤʳʩʘʣʳ, ʘʣʴʙʫʤʠʥ, ʛʣʠʮʝʨʠʥ) ʞᴅʥʝ ʜʝ ʣʠʦʬʠʣʠʟʘʮʠʷ (ץʘʪʪʳ ײץʨסʘʪʫ) ʘʨץʳʣʳ ʜʘ 

ʪײʨʘץʪʳ ʬʦʨʤʘʜʘ ʩʘץʪʘʣʫr  ʤװʤʢʽʥ [115]. 

ɺʠʨʫʩʪʳץ ʘʥʪʠʛʝʥ ï ʙײʣ ʚʠʨʫʩץʘ ʪᴅʥ ʙʝʣʦʢʪʘʨ ʥʝʤʝʩʝ ʙʘʩץʘ ʤʦʣʝʢʫʣʘʣʘʨ, ʦʣʘʨ 

ʦʨʛʘʥʠʟʤʥʽש ʠʤʤʫʥʜʳץ ʞװʡʝʩʽʤʝʥ ʪʘʥʳʣʘʜʳ ʞᴅʥʝ ʠʤʤʫʥʜʳץ ʞʘʫʘʧʪʳ ʪʫʜʳʨʘʜʳ, 

ʷסʥʠ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʪʝʩʪʪʝʨʜʝ (ʤʳʩʘʣʳ, ʀʌʊ), ʚʘʢʮʠʥʘ ʞʘʩʘʫ ʢʝʟʽʥʜʝ ʤʘשʳʟʜʳ 

[116]. 

ɼʠʘʛʥʦʩʪʠʢʘʣʳץ ץʘʥ ʩʘʨʳʩʫʳʥ ʘʣʫ. ɼʠʘʛʥʦʩʪʠʢʘʣʳץ ץʘʥ ʩʘʨʳʩʫʳʥ ʘʣʫ 

ʞץײʧʘʣʳ ʘʫʨʫʣʘʨʜʳ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʥʘץʪʳ ʜʠʘʛʥʦʟ ץʦʶ ʤʘץʩʘʪʳʥʜʘ ʞʘʥʫʘʨʜʳש 

 ʣײʘʣʫ ʧʨʦʮʝʩʽ. ɹ (ʙᴇʣʽʛʽ ץʡʳײʧʣʘʟʤʘʜʘʥ ʬʠʙʨʠʥʦʛʝʥʩʽʟ ʩ) ʘʥ ʩʘʨʳʩʫʳʥץ ʘʥʳʥʘʥץ

ᴅʜʽʩ ʩʝʨʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ (ʤʳʩʘʣʳ, ʀʌʊ, ʂɹʈ, ɹɸʈ, ɺʅʊ) װʰʽʥ ʢʝשʽʥʝʥ 

 ʨʣʽװʰʽʥ ᴅʨ ʪװ ʩʘʪʪʘʨץʤʘ ץʦʣ ʞʝʪʽʤʜʽ ᴅʜʝʙʠʝʪʪʝʨʜʝ - ʜʠʘʛʥʦʩʪʠʘʣʳפ .ʦʣʜʘʥʳʣʘʜʳץ

ʩʝʨʦʣʦʛʠʷʣʳץ ʨʝʘʢʮʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ,  ʪʘʣʜʘʫ ʦʣʘʨʜʳש ʝʨʝʢʰʝʣʽʛʽʥ ʘʥʳץʪʘʡʪʳʥ 

ʤʘשʳʟʜʳ ʢʦʤʧʦʥʝʥʪ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʩʘʨʳʩʫ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ, ᴇʡʪʢʝʥʽ ʪʽʢʝʣʝʡ 

ʜʠʘʛʥʦʟ ץʦʶ ʢʝʟʽʥʜʝ ץʘʞʝʪʪʽ ʘʛʝʥʪ ʙʘʨ ʝʢʝʥʜʽʛʽʥʽש, ʦʥʳש ʘʥʪʠʛʝʥʜʽʢ ʞᴅʥʝ 

ʠʤʤʫʥʦʭʠʤʠʷʣʳץ ʩʧʝʢʪʨʽʥ ᴇʣʰʝʡʪʽʥ ʠʥʜʠʢʘʪʦʨ ʨʝʪʽʥʜʝ ץʳʟʤʝʪ ʝʪʝʜʽ. ɹײʣ ʙʝʣʛʽʣʽ 

ʙʽʨ ץʦʟʜʳʨסʳʰץʘ (ʚʠʨʫʩ, ʙʘʢʪʝʨʠʷ, ʪ.ʙ.) ץʘʨʩʳ ʪᴅʥʜʽ ʘʥʪʠʜʝʥʝʣʝʨʽ ʙʘʨ ץʘʥ ʩʘʨʳʩʫʳ, 

ʞᴅʥʝ ʦʣ ʨʝʬʝʨʝʥʪ ʥʝʤʝʩʝ ʵʪʘʣʦʥʜʳץ ʤʘʪʝʨʠʘʣ ʨʝʪʽʥʜʝ ʟʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʝ 

 ʩʝʥʽʤʜʽʣʽʛʽ שʟʝʨʪʪʝʫʣʝʨʜʽ ץʩʘʨʳʩʫ ï ʩʝʨʦʣʦʛʠʷʣʳ ץʦʣʜʘʥʳʣʘʜʳ. ɼʠʘʛʥʦʩʪʠʢʘʣʳץ

ʤʝʥ ʜᴅʣʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʤʘשʳʟʜʳ ʩʪʘʥʜʘʨʪʪʳ ʢʦʤʧʦʥʝʥʪ. ɸʥʪʠʛʝʥʥʽש 

ʥʝʤʝʩʝ ץʦʟʜʳʨסʳʰʪʳש ʙʦʣʫʳʥ ʘʥʳץʪʘʡʪʳʥ ʠʤʤʫʥʦʭʠʤʠʷʣʳץ ñײץʨʘʣò ʞᴅʥʝ 
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ʜʠʘʛʥʦʟ ץʦʶʜʘ ʰʝʰʫʰʽ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʆʣʘʨ ʘʫʨʫʜʳ ʝʨʪʝ ʢʝʟʝשʜʝ, ʩʝʥʽʤʜʽ ʞᴅʥʝ 

ʥʘץʪʳ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [117]. 

ɸʥʪʠʜʝʥʝʣʝʨʜʽש ʞʦסʘʨסʳ ʪʠʪʨʽ ʙʘʨ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʩʘʨʳʩʫʜʳ ʘʣʫ װʰʽʥ װʡ 

ʞᴅʥʝ ʟʝʨʪʭʘʥʘʣʳץ ʞʘʥʫʘʨʣʘʨ ʙʝʣʛʽʣʽ ʙʽʨ ʩʭʝʤʘʣʘʨסʘ ʩᴅʡʢʝʩ ʠʤʤʫʥʜʝʣʽʧ ʥʝʤʝʩʝ 

ʚʠʨʫʩʪʳץ ʤʘʪʝʨʠʘʣʤʝʥ ʞץײʪʳʨʳʣʘʜʳ. ɹʝʣʩʝʥʜʽ ʞᴅʥʝ ʪᴅʥʜʽ ץʘʥ ʩʘʫʳʩʫʳʥ 

ʜʘʡʳʥʜʘʫʜʘ ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ ʩʭʝʤʘ ʞʦץ. ᴄʨ ʪװʨʣʽ ʠʥʬʝʢʮʠʷʣʘʨסʘ ʘʨʥʘʣסʘʥ 

ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʩʘʨʳʩʫʣʘʨ ᴅʨ ʪװʨʣʽ ʞʦʣʜʘʨʤʝʥ ʘʣʳʥʘʜʳ [118], ʙʽʨʘץ ʩʦʥʳʤʝʥ ʙʽʨʛʝ 

ʢʝʡʙʽʨ ʞʘʣʧʳ ʝʨʝʞʝʣʝʨʜʽ ײʩʪʘʥʘʜʳ, ʤʳʩʘʣʳ: ʠʤʤʫʥʠʟʘʮʠʷסʘ ʘʨʥʘʣסʘʥ ʘʥʪʠʛʝʥʜʝʨ 

ᴇʪʝ ʪʘʟʘ ʙʦʣʫʳ ʢʝʨʝʢ, ʷסʥʠ ײץʨʘʤʳʥʜʘ ʞʘʩʫʰʘ ʢʦʤʧʦʥʝʥʪʳ ʙʦʣʤʘʫ ʢʝʨʝʢ, ʩʦʥʳʤʝʥ 

 שʜʦʟʘʩʳ ʜʘ ᴅʩʝʨ ʝʪʝʜʽ. ɸʥʪʠʛʝʥʥʽ שʦʣʜʘʥʳʣʘʪʳʥ ʘʥʪʠʛʝʥʥʽץ ʰʽʥװ ʘʪʘʨ ʠʤʤʫʥʜʘʫץ

ʞʦסʘʨסʳ ʜʦʟʘʣʘʨʳʤʝʥ ʠʤʤʫʥʜʘʫ ʪᴇʤʝʥ ʘʬʬʠʥʠʜʽ ʘʥʪʠʜʝʣʝʨʜʽ ʰʳסʘʨʳʧ ץʘʥʘ 

 .ʧʘʡʜʘ ʙʦʣʫʳʥʘ ᴅʢʝʣʝʜʽ שʘʨʩʳ ʘʥʪʠʜʝʥʝʣʝʨʜʽץ ʘסʦʩʧʘʣʘʨץ ʘʪʘʨץ ʦʡʤʘʡʜʳ, ʩʦʥʳʤʝʥץ

ʉʳʨʪץʳ ʘʥʪʠʛʝʥʜʝʨʛʝ ʪᴅʥʜʽ ʝʤʝʩ ʨʝʘʢʮʠʷʥʳ ʘʟʘʡʪʫ װʰʽʥ ʥʝʛʽʟʛʽ ʠʤʤʫʥʜʘʫ ʮʠʢʣʽ 

ʢʝʟʽʥʜʝ ʞʘʥʫʘʨʣʘʨʜʳ ʛʦʤʦʣʦʛʠʷʣʳץ ʘʥʪʠʜʝʣʝʨʤʝʥ (P. Qold, S.O. Freedmmam, 1965) 

ʪʘʥʳʩʪʳʨʫ ʘʨץʳʣʳ ʦʣʘʨסʘ ʪᴇʟʽʤʜʽʣʽʢʢʝ ʪᴅʨʙʠʝʣʝʫ ᴅʨʝʢʝʪʽ ʞʘʩʘʣʜʳ. ʉʘʨʳʩʫʜʘ 

ʘʥʪʠʜʝʥʝ ʪʠʪʨʽ ʩʦסשʳ ʠʤʤʫʥʠʟʘʮʠʷʜʘʥ 7 ʢװʥ ᴇʪʢʝʥ ʩʦש ʘʥʳץʪʘʣʘʜʳ [119].  

ɼʠʘʛʥʦʩʪʠʢʘʣʳץ ʩʘʨʳʩʫ ʧʘʪʦʛʝʥʛʝ ץʘʨʩʳ ʥʘץʪʳ ʘʥʪʠʜʝʥʝʣʝʨʜʽ ʘʥʳץʪʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ʘʫʨʫʜʳ ʜᴅʣ ʘʥʳץʪʘʫסʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ. ɼʠʘʛʥʦʩʪʠʢʘʣʳץ ץʘʥ 

ʩʘʨʳʩʫʳʥ ʘʣʫ ï ʞץײʧʘʣʳ ʘʫʨʫʣʘʨʜʳ ʘʥʳץʪʘʫ ʤʝʥ ʙʘץʳʣʘʫʜʘסʳ ʤʘשʳʟʜʳ 

ʢʦʤʧʦʥʝʥʪ. ʆʣ ʩʝʨʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽʥ ʜײʨʳʩ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷʣʘʫסʘ ʞᴅʥʝ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʜʠʘʛʥʦʩʪʠʢʘ ʤʝʥ ʧʨʦʬʠʣʘʢʪʠʢʘ 

ʰʘʨʘʣʘʨʳʥ ʪʠʽʤʜʽ ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɼʠʘʛʥʦʩʪʠʢʘʣʳץ ץʘʥ ʩʘʨʳʩʫʳ 

ʞץײʧʘʣʳ ʘʫʨʫʣʘʨʜʳ ʘʥʳץʪʘʫʜʘ ʞᴅʥʝ ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʪʫ װʰʽʥ ʤʘשʳʟʜʳ, ʩʝʙʝʙʽ ʦʣ 

ʩʝʨʦʣʦʛʠʷʣʳץ ʨʝʘʢʮʠʷʣʘʨʜʘ ʥʘץʪʳ ʥᴅʪʠʞʝ ʘʣʫסʘ ʤװʤʢʽʥʰʽʣʽʢ ʙʝʨʝʜʽ [120]. 

 

1.8.1  ʀʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ ʪʘʣʜʘʫ (ʀʌɸ) ʞᴅʥʝ ᴅʜʽʩʪʽש ʤʘשʳʟʳ.  

ʀʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ ʪʘʣʜʘʫ (ʀʌʊ) ï ʙײʣ ʙʠʦʭʠʤʠʷʣʳץ ʟʝʨʪʪʝʫ ᴅʜʽʩʽ, ʦʣ 

ʘסʟʘʜʘסʳ ʙʝʣʛʽʣʽ ʙʽʨ ʘʥʪʠʜʝʥʝʣʝʨʜʽ ʥʝʤʝʩʝ ʘʥʪʠʛʝʥʜʝʨʜʽ ʘʥʳץʪʘʫ װʰʽʥ 

 ʳʣʰʳʥ ʪʽʣʽʥʜʝ ELISA (Enzyme-Linked Immunosorbent Assay) ʜʝʧסʦʣʜʘʥʳʣʘʜʳ. ɸץ

ʘʪʘʣʘʜʳ [121]. ɾʦסʘʨʳ ʩʝʟʽʤʪʘʣʜʳץ ʧʝʥ ʥʘץʪʳʣʳץץʘ ʠʝ ʩʝʨʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫ ᴅʜʽʩʽ. 

ɹײʣ ᴅʜʽʩ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʚʠʨʫʩʦʣʦʛʠʷʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʫʜʘ, פʂɹ ʩʠʷץʪʳ 

ʞʘʥʫʘʨʣʘʨ ʘʨʘʩʳʥʜʘ ʪʝʟ ʪʘʨʘʣʘʪʳʥ ʚʠʨʫʩʪʳץ ʘʫʨʫʣʘʨʜʳ ʝʨʪʝ ʞᴅʥʝ ʜʝ ʥʘץʪʳ 

ʘʥʳץʪʘʫסʘ ʢᴇʤʝʢ ʙʝʨʝʜʽ. ɽʨʪʝ ʜʠʘʛʥʦʩʪʠʢʘ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ. פʂɹ ʩʠʷץʪʳ ʚʠʨʫʩʪʳץ 

ʘʫʨʫʣʘʨ ʙʝʣʛʽʣʝʨʽ ʢʝʰ ʙʘʡץʘʣʫʳ ʤװʤʢʽʥ, ʙʽʨʘץ ʀʌʊ ʚʠʨʫʩץʘ ץʘʨʩʳ ʘʥʪʠʜʝʥʝʣʝʨʜʽ 

ʥʝʤʝʩʝ ʚʠʨʫʩ ʘʥʪʠʛʝʥʜʝʨʽʥ ʝʨʪʝ ʢʝʟʝשʜʝ ʘʥʳץʪʘʧ, ʘʫʨʫʜʳש ʪʘʨʘʣʫʳʥ ʙʦʣʜʳʨʤʘʫסʘ 

ʢᴇʤʝʢʪʝʩʝʜʽ [122,123]. 

ʀʌʊ ᴅʜʽʩʽ ʞʘʥʫʘʨ ʦʨʛʘʥʠʟʤʽʥʝʥ ʘʣʳʥסʘʥ ץʘʥ ʩʘʨʳʩʫʳʥʜʘסʳ ʘʥʪʠʜʝʥʝʣʝʨ 

ʥʝʤʝʩʝ ʘʥʪʠʛʝʥʜʝʨʜʽ ʘʨʥʘʡʳ ʠʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ ʞװʡʝ ʘʨץʳʣʳ ʘʥʳץʪʘʫסʘ 

ʥʝʛʽʟʜʝʣʛʝʥ. ɹײʣ ᴅʜʽʩʪʝ ʬʝʨʤʝʥʪʧʝʥ ʙʘʡʣʘʥʳʩץʘʥ ʘʥʪʠʜʝʥʝ ʥʝʤʝʩʝ ʘʥʪʠʛʝʥ 

 ʩʪʽʢ ʨʝʘʢʮʠʷװʦʣʜʘʥʳʣʘʜʳ. ʌʝʨʤʝʥʪ ʭʨʦʤʦʛʝʥʜʽ ʩʫʙʩʪʨʘʪʧʝʥ ᴅʨʝʢʝʪʪʝʩʢʝʥʜʝ ʪץ

ʧʘʡʜʘ ʙʦʣʘʜʳ, ʦʣ ʘʨץʳʣʳ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽ ʢᴇʨʥʝʢʪʽ ʪװʨʜʝ ʘʥʳץʪʘʣʳʧ, 
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ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷʣʳײץ ץʨʘʣʜʘʨʤʝʥ ʪʽʨʢʝʣʝʜʽ. ʆʩʳ ʪװʩʪʽʢ ᴇʟʛʝʨʽʩ ʘʨץʳʣʳ 

ʩʳʥʘʤʘʥʳש ʦש ʥʝʤʝʩʝ ʪʝʨʽʩ ʝʢʝʥʽ ʘʥʳץʪʘʣʘʜʳ. ᴄʜʽʩʪʽש ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʽ ï ʀʌʊ 

(ʠʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ ʪʘʣʜʘʫ) ʢʝʟʽʥʜʝ ʞʘʥʫʘʨ ʦʨʛʘʥʠʟʤʽʥʝʥ ʘʣʳʥסʘʥ ץʘʥ 

ʩʘʨʳʩʫʳʥʜʘסʳ ʘʥʪʠʜʝʥʝʣʝʨ ʥʝʤʝʩʝ ʘʥʪʠʛʝʥʜʝʨ ʘʨʥʘʡʳ ʠʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ ʞװʡʝ 

ʘʨץʳʣʳ ʘʥʳץʪʘʣʘʜʳ. [124]. 

ɹʘʢʪʝʨʠʷ, ʚʠʨʫʩʪʘʨʜʳש ʘʥʪʠʛʝʥʽʥ ʞᴅʥʝ ʘʥʪʠʜʝʥʝʩʽʥ ʘʥʳץʪʘʫʜʘ ʀʌʊ-ʜʳש 

ʢᴇʧʪʝʛʝʥ ʥײʩץʘʣʘʨʳ ʙʘʨ. 

ɸʥʘʣʠʟʜʽש ʙʽʨʽʥʰʽ ʢʝʟʝשʽʥʜʝ ʠʤʤʫʥʦʭʠʤʠʷʣʳץ ʙʘʡʣʘʥʳʩ ʪװʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷʣʘʫ ʞװʨʛʽʟʽʣʫʽ ʤװʤʢʽʥ. ɽʛʝʨ ʞװʡʝʜʝ ʪʝʢ ʩʘʨʘʧʪʘʣʘʪʳʥ ʙʘʡʣʘʥʳʩ ʧʝʥ 

ʦʥʳ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʦʨʪʘʣʳץ ʙʦʣʩʘ, ʦʥʜʘ ᴅʜʽʩ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʩʽʟ ʙʦʣʳʧ 

ʩʘʥʘʣʘʜʳ. ɸʣ ʝʛʝʨ ʙʽʨʽʥʰʽ ʢʝʟʝשʜʝ ʞװʡʝʜʝ ʙʽʨ ʫʘץʳʪʪʘ ʩʘʨʘʧʪʘʣʘʪʳʥ ʙʘʡʣʘʥʳʩ ʞᴅʥʝ 

ʦʥʳש ʘʥʘʣʦʛʳ ʙʦʣʩʘ, ʦʥʜʘ ᴅʜʽʩ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘ [125]. 

ʀʌʊ ʙʽʨʥʝʰʝ ʪװʨʽ ʙʘʨ ʦʣʘʨ ʥʝʛʽʟʽʥʝʥ ʪʘʣʜʘʥʘʪʳʥ ʟʘʪʪʳש ʩʠʧʘʪʳ ʤʝʥ ץʦʣʜʘʥʫ 

ᴅʜʽʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙᴇʣʽʥʝʜʽ: ʉʵʥʜʚʠʯ ELISA; ʊʽʢʝʣʝʡ ELISA; ɾʘʥʘʤʘ ELISA; 

ɹᴅʩʝʢʝʣʝʩ ELISA.  

çʉʵʥʜʚʠʯè ᴅʜʽʩ ʢᴇʙʽʥʝʩʝ ʚʠʨʫʩ ʘʥʪʠʛʝʥʽʥ, ʛʦʨʤʦʥʜʘʨʜʳ, ʮʠʪʦʢʠʥʜʝʨʜʽ ʞᴅʥʝ 

ʙʘʩץʘ ʘץʫʳʟʜʘʨʜʳ ʘʥʳץʪʘʫʜʘ ץʦʣʜʘʥʘʜʳ.  

ʊʽʢʝʣʝʡ ʀʌɸ: ʌʝʨʤʝʥʪʧʝʥ ʙʝʣʛʽʣʝʥʛʝʥ ʘʥʪʠʜʝʥʝ ʪʽʢʝʣʝʡ ʪʘʣʜʘʥʘʪʳʥ 

ʘʥʪʠʛʝʥʛʝ ʙʘʡʣʘʥʳʩʘʜʳ, ץʘʨʘʧʘʡʳʤ ʞᴅʥʝ ʞʳʣʜʘʤ ᴅʜʽʩ, ʙʽʨʘץ ʩʝʟʽʤʪʘʣʜʳסʳ ʪᴇʤʝʥ 

ʙʦʣʫʳ ʤװʤʢʽʥ. פʦʣʜʘʥʳʣʫʳ: ʘʥʪʠʛʝʥʥʽש ʙʘʨ-ʞʦסʳʥ ʘʥʳץʪʘʫ. 

ʊʽʢ ʞװʡʝʥʽש ʙʘʩʳʤʜʳʣʳסʳ ʢʽʰʽʛʽʨʽʤ ʩʘʪʳʩʳʥʜʘ ʪʘʣʜʘʫʜʳ ʦשʘʡ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ ʙʦʣʘʜʳ. ɾװʡʝʥʽש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥʝ ᴅʜʽʩʪʽש ʢʦʥʲʶʛʘʮʠʷ ʢʝʟʽʥʜʝ 

ʬʝʨʤʝʥʪʪʽש ʪװʟʽʣʫʽʥʽץ שʠʳʥʜʳסʳ. 

ɾʘʥʘʤʘ ᴅʜʽʩ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʬʦʨʤʘʪʪʘ ʀʌʊ-ʜʘ ץʦʣʜʘʥʳʣʘʜʳ ʞᴅʥʝ ʦʣ 

ʬʝʨʤʝʥʪʧʝʥ ʙʝʣʛʽʣʝʥʛʝʥ ʘʥʪʠʜʝʥʝʣʝʨʜʽ, ץʘʪʪʳ ʬʘʟʘʜʘ ʠʤʤʦʙʠʣʠʟʜʝʥʛʝʥ ʢʦʥʲʶʛʘʪ 

ʘʥʪʠʛʝʥ-ʘʢʪʠʚʪʽ ʘץʫʳʟ-ʪʘʩʳʤʘʣʜʘʫʰʳʣʘʨʤʝʥ ʙʽʨʛʝ ʧʘʡʜʘʣʘʥʘʜʳ [126]. 

ɾʘʥʘʤʘ ᴅʜʽʩ ʞװʡʝʩʽ ʙʝʣʛʽʣʝʥʛʝʥ ʘʥʪʠʪװʨʣʽ ʘʥʪʠʜʝʥʝʣʝʨʽ ʙʘʨ ʞװʡʝʣʝʨʜʝ ʝש ʢᴇʧ 

ʪʘʨʘʣסʘʥ ʀʌʊ ʞװʡʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʦסʘʨסʳ ʙʝʪʽʥʜʝ ʪʘʩʳʤʘʣʜʘʫʰʳ ʢʦʥʲʶʛʘʪ 

ʘʥʪʠʛʝʥ ʘץʫʳʟʜʳ ʠʤʤʦʙʠʣʠʟʜʝʡʜʽ, ʦʩʳסʘʥ ʝʨʽʪʽʥʜʽ ץʦʩʘʜʳ,  ʝʨʽʪʽʥʜʽʥʽײץ שʨʘʤʳʥʜʘ 

ʙʝʣʛʽʣʽ ʘʥʪʠʛʝʥ ʞᴅʥʝ ʙʝʣʛʽʣʝʥʙʝʛʝʥ ʪᴅʥʜʽ ʘʥʪʠʜʝʥʝ ʙʝʢʽʪʽʣʛʝʥ ʢʦʥʮʝʥʪʨʘʮʠʷʩ r

 .ʦʩʘʜʳ [127]ץ

ɹᴅʩʢʝʣʝʩ ᴅʜʽʩ ʘʥʪʠʛʝʥ ʤʝʥ ʙʝʣʛʽʣʝʥʛʝʥ ʘʥʪʠʜʝʥʝʥʽץ שʘʥ ʩʘʨʳʩʫʳʥʜʘסʳ 

ʘʥʪʠʜʝʥʝʤʝʥ ʙᴅʩʝʢʝʣʝʩʫʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʝʨʢʝʰʝ ᴅʜʽʩ. 

ʆʩʳ ᴅʜʽʩʪʽש ʙʘʩʪʳ ʘʨʪʳץʰʳʣʳץʪʘʨʳ: ʞײʤʳʩʪʳץ שʘʨʘʧʘʡʳʤʜʳʣʳסʳ ʞᴅʥʝ 

ʞʳʣʜʘʤʜʳסʳ, ʥᴅʪʠʞʝʣʝʨʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʪʽʨʢʝʫ ʤװʤʢʽʥʜʽʛʽ, 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʜʝʨʜʽש ᴅʨʪװʨʣʽ ʩʳʥʳʧʪʘʨʳʥ ʟʝʨʪʪʝʫʛʝ ʘʨʥʘʣסʘʥ ץʘʙʽʣʝʪʽ, ʩʦʥʜʘʡ-ʘץ 

  .ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ שʳʟʜʳ ᴅʜʽʩʪʝʨʜʽשʤʘ שʳ ʝסʜʘ ʜʠʘʛʥʦʩʪʠʢʘ ʩʘʣʘʩʳʥʜʘשʘʟʽʨʛʽ ʪʘץ

ʀʌʊ ᴅʜʽʩʽ ץʘʟʽʨʛʽ ʢʣʠʥʠʢʘʣʳץ ʞᴅʥʝ ʟʝʨʪʭʘʥʘʣʳץ ʜʠʘʛʥʦʩʪʠʢʘʜʘ ʢʝשʽʥʝʥ 

 שʪʳ ʟʝʨʪʪʝʫ ᴅʜʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʥʳץʘʨʳ ʩʝʟʽʤʪʘʣ ᴅʨʽ ʥʘסʦʣʜʘʥʳʣʘʪʳʥ ʞʦץ

ʙʘʩʪʳ ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʳʥʘʣʘʨ: 
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¶ ɾײʤʳʩʪʳץ שʘʨʘʧʘʡʳʤʜʳʣʳסʳ ʤʝʥ ʳסשʘʡʣʳʣʳסʳ, ʀʌʊ ᴅʜʽʩʽ 

ʟʝʨʪʭʘʥʘʜʘ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʦשʘʡ ʞװʨʛʽʟʽʣʝʜʽ ʞᴅʥʝ ʘʨʥʘʡʳ ʜʘʡʳʥʜʳץʪʳ ץʘʞʝʪ 

ʝʪʧʝʡʜʽ. 

¶ ɾʳʣʜʘʤʜʳץ: ʊʘʣʜʘʫ ʫʘץʳʪʳ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ץʳʩץʘ, ʙײʣ 

ʜʠʘʛʥʦʩʪʠʢʘʥʳ ʞʝʜʝʣʜʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

¶ ɸʚʪʦʤʘʪʪʘʥʜʳʨʫ ʤװʤʢʽʥʜʽʛʽ: ʀʌʊ ᴅʜʽʩʪʝʨʽ ץʘʟʽʨʛʽ ʟʘʤʘʥʘʫʠ 

ʟʝʨʪʭʘʥʘʣʳץ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ײץʨʳʣסʳʣʘʨʜʘ ʞװʨʛʽʟʽʣʫʛʝ ᴇʪʝ ץʦʣʘʡʣʳ, ʙײʣ 

ʟʝʨʪʪʝʫʜʽש ʜᴅʣʜʽʛʽʥ ʘʨʪʪʳʨʘʜʳ ʞᴅʥʝ ʦʧʝʨʘʪʦʨʣʳץ ץʘʪʝʣʽʢʪʝʨʜʽ ʘʟʘʡʪʘʜʳ. 

¶ ʀʤʤʫʥʦʛʣʦʙʫʣʠʥʜʝʨʜʽש ᴅʨ ʪװʨʣʽ ʢʣʘʩʩʪʘʨʳʥ ʘʥʳץʪʘʫ ʤװʤʢʽʥʜʽʛʽ: ʀʌʊ 

ʘʨץʳʣʳ IgG, IgM, IgA ʞᴅʥʝ ʙʘʩץʘ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʜʝʨ ʢʣʘʩʪʘʨʳʥ ʙᴇʣʽʧ ʟʝʨʪʪʝʫ 

ʤװʤʢʽʥʜʽʛʽ ʙʘʨ, ʙײʣ ʠʥʬʝʢʮʠʷʥʳש ʩʘʪʳʩʳʥ ʘʥʳץʪʘʫסʘ ʞᴅʥʝ ʢʣʠʥʠʢʘʣʳץ ʞʘסʜʘʡʜʳ 

ʙʘסʘʣʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɼʠʘʛʥʦʩʪʠʢʘʣʳץ ʤʘשʳʟʜʳʣʳסʳ: ʀʌʊ ï ʞץײʧʘʣʳ ʘʫʨʫʣʘʨʜʳ, ʘʚʪʦʠʤʤʫʥʜʳ 

ʞᴅʥʝ ʘʣʣʝʨʛʠʷʣʳץ ʧʘʪʦʣʦʛʠʷʣʘʨʜʳ, ʩʦʥʜʘʡ-ʘץ ʢᴇʧʪʝʛʝʥ ʙʘʩץʘ ʘʫʨʫʣʘʨʜʳ 

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʜʘ ʝש ʤʘשʳʟʜʳ ʞᴅʥʝ ʢʝש ʪʘʨʘʣסʘʥ ᴅʜʽʩʪʝʨʜʽש ʙʽʨʽ [128]. 

ʀʌʊ- rץ שʘʞʝʪʪʽ ʢᴇʨʩʝʪʢʽʰʽ ï ʠʥʬʝʢʮʠʷʥʳ ʝʨʪʝ ʫʘץʳʪʪʘʥ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ, 

ʧʨʦʮʝʩʩ ʜʘʤʫʳ ʙʘʨʳʩʳʥʜʘ ʜʠʥʘʤʠʢʘʥʳ ץʘʜʘסʘʣʘʫ ץʘʙʽʣʝʪʪʽʣʽʛʽ, ʞײʤʳʩʪʳש ʳסשʘʡʣʳ  

ʞᴅʥʝ ʪʝ ʙʦʣʫʳ.  

ʀʌʊ ï ʟʘʤʘʥʘʫʠ ʟʝʨʪʭʘʥʘʣʳץ ʜʠʘʛʥʦʩʪʠʢʘʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʪʳʥ ʞʦסʘʨʳ 

ʩʝʟʽʤʪʘʣ ʞᴅʥʝ ʥʘץʪʳ ᴅʜʽʩ. ɹײʣ ᴅʜʽʩʪʽש ʢʣʠʥʠʢʘʣʳץ ʤʘשʳʟʜʳʣʳסʳ ʦʥʳש ʙʽʨʥʝʰʝ 

ʤʘשʳʟʜʳ ʘʨʪʳץʰʳʣʳץʪʘʨʳʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ: ʀʥʬʝʢʮʠʷʥʳ ʝʨʪʝ ʢʝʟʝשʜʝ 

ʘʥʳץʪʘʫ ʤװʤʢʽʥʜʽʛʽ, ʀʌʊ ᴅʜʽʩʽ ʦʨʛʘʥʠʟʤʜʝʛʽ ʘʥʪʠʜʝʥʝʣʝʨ ʤʝʥ ʘʥʪʠʛʝʥʜʝʨʜʽש ᴇʪʝ ʘʟ 

ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘʡʜʳ. ɹײʣ ʠʥʬʝʢʮʠʷʥʳש ʘʣסʘʰץʳ ʩʘʪʳʩʳʥʜʘ ʜʠʘʛʥʦʟ ץʦʶסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʥᴅʪʠʞʝʩʽʥʜʝ ʝʨʪʝ ʝʤʜʝʫ ʪʘʢʪʠʢʘʩʳʥ ʙʘʩʪʘʫסʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ. ɸʣ, 

ʘʫʨʫʜʳש ʜʠʥʘʤʠʢʘʩʳʥ ʙʘץʳʣʘʫʜʘ: ʀʌʊ ᴅʜʽʩʽ ʘʨץʳʣʳ ʘʥʪʠʜʝʥʝʣʝʨʜʽש ᴅʨʪװʨʣʽ 

ʢʣʘʩʩʪʘʨʳʥ (ʤʳʩʘʣʳ, IgM ʞᴅʥʝ IgG) ʘʥʳץʪʘʫ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ. ɹײʣ ʘʫʨʫʜʳש ʞʝʜʝʣ 

ʥʝʤʝʩʝ ʩʦʟʳʣʤʘʣʳ ʢʝʟʝשʜʝ ʝʢʝʥʽʥ, ʩʦʥʜʘʡ-ʘץ ʠʤʤʫʥʜʳץ ʞʘʫʘʧʪʳש ʜʝשʛʝʡʽʥ 

ʙʘסʘʣʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ.  

ɾײʤʳʩʪʳש ʪʝʟ ᴅʨʽ ʳסשʘʡʣʳ ʙʦʣʫʳ - ʟʝʨʪʪʝʫ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨʜʝ 

ʦשʘʡ ʦʨʳʥʜʘʣʘʜʳ, ʥᴅʪʠʞʝʣʝʨʽ ץʳʩץʘ ʫʘץʳʪ ʽʰʽʥʜʝ ʘʣʳʥʘʜʳ. ɹײʣ ᴅʜʽʩ ʞʦסʘʨʳ ᴇʪʢʽʟʫ 

 ʜʝʫʛʝשʣʛʽʣʝʨʜʽ ᴇװ ʳʪʪʘ ʢᴇʧʪʝʛʝʥץʘʙʽʣʝʪʪʽʣʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ ʞᴅʥʝ ʙʽʨ ʫʘץ

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [129]. 

ʀʌʊ ʢʝʤʰʽʣʽʛʽ ï ʙײʣ ʪʽʢʝʣʝʡ ץʦʟʜʳʨסʳʰʪʳ ʝʤʝʩ, ʦסʘʥ ץʘʨʩʳ ʠʤʤʫʥʜʳץ 

ʞʘʫʘʧʪʳ ʘʥʳץʪʘʡʪʳʥ ᴅʜʽʩ ʙʦʣסʘʥʜʳץʪʘʥ, ʠʥʬʝʢʮʠʷʥʳש ʥʘץʪʳ ʩᴅʪʽʥ ʥʝʤʝʩʝ 

 ʣ ᴅʜʽʩײʪʘʡ ʘʣʤʘʡʜʳ. ɹץʙʝʣʩʝʥʜʽʣʽʛʽʥ 100% ʜᴅʣʜʽʢʧʝʥ ʘʥʳ שʳʰʪʳסʦʟʜʳʨץ

ʦʨʛʘʥʠʟʤʥʽש ʩʝʨʦʣʦʛʠʷʣʳץ ʞʘʫʘʙʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʞᴅʥʝ ʢʝʡ ʞʘסʜʘʡʣʘʨʜʘ ʞʘʣסʘʥ 

ʥᴅʪʠʞʝʣʝʨʛʝ ʘʣʳʧ ʢʝʣʫʽ ʤװʤʢʽʥ. 

 ʪʳ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫץʨʣʽ ʘʫʨʫʣʘʨʜʳ ʝʨʪʝ ʞᴅʥʝ ʥʘװʘʟʽʨʛʽ ʚʝʪʝʨʠʥʘʨʠʷʜʘ  ᴅʨ ʪפ

ʝש ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ. ʀʌʊ- ᴅʜiʩ ʙʘʩץʘ ʩʝʨʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʚʠʨʫʩʦʣʦʛʠʷʣʳץ 

ʨʝʘʢʮʠʷʣʘʨסʘ ץʘʨʘסʘʥʜʘ ᴇʪʝ ʩʝʟiʤʪʘʣ, ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳש ʰʳסʳʥʳ 

ʘʥʘײסʨʣʳʤ ʘʟ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ ʠʢʝʤʜi ʞᴅʥʝ ʞʘʧʧʘʡ ʢʝʰʝʥʜi 
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ʪʝʢʩʝʨʫ ʞװpʛiʟʫʛʝ ʳʥסʘʡʣʳ. ɹײʣ ʨʝʘʢʮʠʷʥʳש ʘʨʪʳץʰʳʣʳסʳ ʬʝʨʤʝʥʪʧʝʥ 

ʪʘשʙʘʣʘʥסʘʥ ʨʝʘʛʝʥʪʪʝʨ ᴅʨʜʘʡʳʤ ʪײʨʘץʪʳ ʙʦʣʘʜʳ ʞᴅʥʝ ʨʝʘʢʮʠʷ ʥᴅʪʠʞʝʩi 

 ,ʘʞʝʪ ʝʪʧʝʡʜiץ ʳʣʘʨʜʳסʦʥʜʳʨץ pʜʝʣi ᴇʣʰʝʛiʰװʳʣʘʜʳ. ʀʌʊ ʪᴅʩiʣi ʢץʘʨʘʧʘʡʳʤ ʦץ

ʩʦʥʳʤʝʥ ץʘʪʘʨ, ʞʘʡʳʣʳʤʜʘ ʞᴅʥʝ ʟʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ ʜʘ ʤʘʣ ʙʘʩʳʥʘ ʞʘʧʧʘʡ 

ʪʘʣʜʘʫ ʞʘʩʘʡ ʘʣʘʜʳ. 

 ץʘʨʳ, ʪᴅʥʜʽ, ʢʣʠʥʠʢʘʣʳסʳ ʞʦסʜʘ ʩʝʟʽʤʪʘʣʜʳשʘʟʽʨʛʽ ʪʘץ ʦʨʳʪʘ ʢʝʣʝ, ʀʌʊפ

ʜʠʘʛʥʦʩʪʠʢʘʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʪʳʥ ʟʘʤʘʥʘʫʠ ᴅʜʽʩʪʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʀʌʊ ï ʞץײʧʘʣʳ ʘʫʨʫʣʘʨʜʳ, ʘʫʪʦʠʤʤʫʥʜʳ ʞᴅʥʝ ʘʣʣʝʨʛʠʷʣʳץ ʨʝʘʢʮʠʷʣʘʨʜʳ ʝʨʪʝ 

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʜʘ, ʙʘץʳʣʘʫʜʘ ʞᴅʥʝ ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʫʜʝ ʤʘשʳʟʜʳ ʦʨʳʥ ʘʣʘʜʳ 

[130]. ʉʦʥʜʘʡ-ʘץ, ʪʝʩʪ-ʞװʡʝʥʽ ʞʘʩʘʧ ʰʳסʫ ʈʝʩʧʫʙʣʠʢʘʤʳʟסʘ ʰʝʪ ʝʣʜʝʥ ʘʣʳʥʘʪʳʥ 

ʀʌʊ ʪʝʩʪ ʞװʡʝʣʝʨʽʥʝʥ ʙʘʩ ʪʘʨʪʫסʘ ʤװʤʢʽʥʰʽʣʽʢ ʙʝʨʝʜʽ. ɾʘʩʘʣסʘʥ ʪʝʩʪ-ʞװʡʝ 

ʩʝʟʽʤʪʘʣʜʳʣʳסʳ, ʪᴅʥʜʽʣʽʛʽ ʞᴅʥʝ ʵʢʩʧʨʝʩʩʠʷʣʘʥʫʳ ʙʦʡʳʥʰʘ ʙʘʩץʘ ʜʘ ʰʝʪʝʣʜʽʢ 

ʘʥʘʣʦʛʪʘʨʜʘʥ ʢʝʤ ʪװʩʧʝʡʜʽ. 

 ʘʨʳ ʵʬʬʝʢʪʠʚʪʽ, ʩʝʟʽʤʪʘʣ ʞᴅʥʝ ʩʝʥʽʤʜʽ ᴅʜʽʩʪʝʨסʂɹ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʜʘ ʞʦפ

  .ʘʞʝʪץ ʰʽʥװ ʪʘʨʳץʘ ʜʘ ʰʝʪʝʣʜʽʢ ʘʫʳʣʰʘʨʫʘʰʳʣʳץʩʪʘʥ ʞᴅʥʝ ʙʘʩץʘʟʘפ

ɾײʤʳʩʪʳש ᴇʟʝʢʪʽʣʽʛʽ, ᴅʨʪװʨʣʽ ʙʠʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʥ ʘʣʳʥסʘʥ 

ʩʳʥʘʤʘʣʘʨʜʘʥ פʂɹ ץʦʟʜʳʨסʳʰʳʥʥʳש ʘʥʪʠʛʝʥʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʩʝʟʽʤʪʘʣ ʀʌʊ 

ʪᴅʩʽʣʽʥ ʞʘʩʘʧ ʰʳסʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 

1.8.2 ɿʝʨʪʭʘʥʘʣʳץ ʪʝʩʪ-ʞװʡʝʣʝʨ 

ɿʝʨʪʭʘʥʘʣʳץ ʪʝʩʪ-ʞװʡʝʣʝʨ ʢʣʠʥʠʢʘʣʳץ ʜʠʘʛʥʦʩʪʠʢʘʜʘ ʘʫʨʫʣʘʨʜʳ ʜᴅʣ 

ʘʥʳץʪʘʫ, ʙʘץʳʣʘʫ ʞᴅʥʝ ʝʤʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ װʰʽʥ ʘʩʘ ʤʘשʳʟʜʳ ײץʨʘʣʜʘʨ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ᴄʨʙʽʨ ʪʝʩʪ ʞװʡʝʩʽ ᴇʟʽʥʽש ʝʨʝʢʰʝʣʽʛʽ ʤʝʥ ʘʨʪʳץʰʳʣʳץʪʘʨʳʥʘ ʠʝ ʞᴅʥʝ ʙʽʨ-

ʙʽʨʽʥ ʪʦʣʳץʪʳʨʘ ʦʪʳʨʳʧ, ʪʦʣʳץ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʘץʧʘʨʘʪ ʙʝʨʝʜʽ [131]. 

ʐʝʪʝʣʜʽʢ ʞᴅʥʝ ʦʪʘʥʜʳץ ᴅʜʝʙʠʝʪʪʝʨʜʝ ץʘʟʽʨʛʽ ʪʘשʜʘ ʞץײʧʘʣʳ ʘʫʨʫʣʘʨʜʳ 

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʜʘ ʩʝʥʽʤʜʽ ʞᴅʥʝ ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨ ᴅʟʽʨʣʝʥʛʝʥ. ʆʣʘʨʜʳץ שʘʪʘʨʳʥʜʘ 

ʨʝʘʢʮʠʷʣʘʨʜʳש ʙʽʨʥʝʰʝ ʪװʨʽ ʙʘʨ: ɼʇʈ, ʂɹʈ, ɹʈ, ʄʌɸ, ʇʊʈ ʞᴅʥʝ ʥʫʢʣʝʡʥ 

 ʨʘʣʜʘʨ ʤʝʥײץ ʪʳ ʩʝʥʽʤʜʽץʛʠʙʨʠʜʠʟʘʮʠʷʩʳ ʩʠʷ ץʤʦʣʝʢʫʣʘʣʳ שʳʣʜʘʨʳʥʳץʳʰץ

ᴅʜʽʩʪʝʨʽʥʽש ʙʘʨʣʳסʳ ʘʫʨʫʜʳ 2-3 ʢװʥ ʽʰʽʥʜʝ ʜᴅʣ ʞᴅʥʝ ʩʝʥʽʤʜʽ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦʣʘʨ ʢʣʠʥʠʢʘʣʳץ ʟʝʨʪʭʘʥʘʣʘʨʜʘ ץʦʣʜʘʥʫסʘ ʳסשʘʡʣʳ ʞᴅʥʝ 

ʙʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ʀʌʊ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ 

ʪᴅʞʽʨʠʙʝʜʝ ʞʘʥʫʘʨʣʘʨʜʳש ʢᴇʧʪʝʛʝʥ ʚʠʨʫʩʪʳץ ʠʥʬʝʢʮʠʷʣʘʨʳʥ ʥʘץʪʳ 

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ ʞᴅʥʝ ʢᴇʨʩʝʪʫ װʰʽʥ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. 

ʀʌʊ-ʜ  rʪᴅʞʽʨʠʙʝʜʝ ץʦʣʜʘʥʫ ʦʥʳש ʙʘʢʪʝʨʠʷʣʳץ ʞᴅʥʝ ʚʠʨʫʩʪʳץ ʘʥʪʠʛʝʥʜʝʨ 

ʤʝʥ ʦʣʘʨסʘ ʘʥʪʠʜʝʥʝʣʝʨʜʽ, ʪʦʢʩʠʥʜʝʨʜʽ, ʛʦʨʤʦʥʜʘʨʜʳ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʙʠʦʣʦʛʠʷʣʳץ 

ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳ ʘʥʳץʪʘʫʜʘסʳ ʢʝש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʨʘʩʪʘʡʜʳ [132]. 

 ʨʣʽװᴅʨʪ שʨʣʝʨʽ ᴅʣʝʤʥʽװʢᴇʧʪʝʛʝʥ ʪ שʪʘʨʳʥʳץʳʪʪʘ ʀʌʊ ʞʠʳʥʪʳץʘʟʽʨʛʽ ʫʘפ

ʝʣʜʝʨʽʥʜʝ ᴇʥʜʽʨʽʣʽʧ, ץʦʣʜʘʥʳʣʳʧ ʞװʨ. ɹײʣ ʞʠʳʥʪʳץʪʘʨ ᴅʨʪװʨʣʽ ʘʫʨʫʣʘʨʜʳש 

ʘʥʪʠʛʝʥʜʝʨʽʥ ʥʝʤʝʩʝ ʘʥʪʠʜʝʥʝʣʝʨʽʥ ʘʥʳץʪʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ, ʘʣ ʦʣʘʨʜʳש ʝʨʝʢʰʝʣʽʛʽ 

ï ʩʝʟʽʤʪʘʣʜʳץ, ʪᴅʥʜʽʣʽʢ, ץʦʣʜʘʥʫ ᴅʜʽʩʽ ʞᴅʥʝ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʜʝשʛʝʡʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ᴇʟʛʝʨʽʧ ʦʪʳʨʘʜʳ. ʀʌʊ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʪᴅʞʽʨʙʠʝʜʝ ʞʘʥʫʘʨʣʘʨʜʳש ʢᴇʧʪʝʛʝʥ 
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ʚʠʨʫʩʪʳץ ʠʥʬʝʢʮʠʷʣʘʨʳʥ ʥʘץʪʳ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ ʞᴅʥʝ ʢᴇʨʩʝʪʫ װʰʽʥ ʢʝשʽʥʝʥ 

 .ʦʣʜʘʥʳʣʘʜʳץ

 

ʂʝʩʪʝ 7 ï פʂɹ ʙʦʡʳʥʰʘ ʀʌʊ ʞʠʳʥʪʳץʪʘʨʳʥʳש ʪװʨʣʝʨ ʤʝʥ ʝʨʝʢʰʝʣʽʢʪʝʨʽ 

ʢᴇʨʝʪʽʣʛʝʥ 
 
ᴆʥʽʤ ʘʪʘʫʳ ᴆʥʜʽʨʫʰʽ ᴄʜʽʩ ʪװʨʽ ɽʨʝʢʰʝʣʽʢʪʝʨʽ 

ID ScreenÈ 

Bluetongue 

Competition 

Innovative 

Diagnostics (Fr / 

ʭʘʣʳץʘʨʘʣʳץ) 

Competitive 

ELISA 

VP7 ʘץʫʳʟʳʥʘ ץʘʨʩʳ ʘʥʪʠʜʝʥʝʣʝʨʜʽ 

ʘʥʳץʪʘʡʜʳ; ץʘʥ ʩʘʨʳʩʫʳ ʥʝʤʝʩʝ ʧʣʘʟʤʘ 

 ʧʝʥ ץʣʛʽʣʝʨʽʥʜʝ; ʩʝʟʽʤʪʘʣʜʳװ

ʩʧʝʮʠʬʠʢʘʣʳץʪʳסʳ ʞʦסʘʨʳ; ʥᴅʪʠʞʝ ~90 

ʤʠʥʫʪʪʘ. ʀʥʥʦʚʘʮʠʦʥʥʘʷ ɼʠʘʛʥʦʩʪʠʢʘ 

AsurDxÊ 

Bluetongue 

Antibody Test Kit 

BioStone (ɸפʐ / 

ʵʢʩʧʦʨʪʪʳץ 

ʥʘʨʳץ) 

Indirect ELISA פʦʡ, ʽʨʽ ץʘʨʘ ʞᴅʥʝ ʝʰʢʽʣʝʨʜʝʥ ʘʣʳʥסʘʥ 

 ;ʪʘʫץʣʛʽʣʝʨʜʝ BTV ʘʥʪʠʜʝʥʝʣʝʨʽʥ ʘʥʳװ

ʧʨʦʮʝʜʫʨʘʩʳ 90 ʤʠʥʫʪץʘ ʜʝʡʽʥ; ʙʘסʘʩʳ 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ץʦʣʞʝʪʽʤʜʽ. 

BioStone 

AsurDxÊ 

Bluetongue Virus 

(BTV) Antibodies 

cELISA Test Kit 

BioStone Competitive 

ELISA 

ɹʘʨʣʳץ BTV ʩʝʨʦʪʠʧʪʝʨʽʥʝ ץʘʨʩʳ VP7 

ʘץʫʳʟʳ ʘʨץʳʣʳ ʞײʤʳʩ ʽʩʪʝʡʜʽ; 

ʧʣʘʟʤʘ/ʩʘʨʳʩʫ װʣʛʽʣʝʨʽʥʜʝ; ʰʘסʳʥ, ʪʝʟ 

 ʘʥ. BioStoneסʘ ʘʨʥʘʣסʦʣʜʘʥʫץ

Bluetongue 

Competition 

Antibody ELISA 

Kit (Cat.No.: 

E-AD-E116) 

Elabscience Competition 

ELISA 

ʉʝʟʽʤʪʘʣʜʳ98.6%~ ץ, ʩʧʝʮʠʬʠʢʘʣʳץʪʳסʳ 

 ʘʪסʘʨʘ, ʝʰʢʽʣʝʨʜʝ; 1 ʩʘץ ʦʡ, ʽʨʽץ ;98.5%~

30 ʤʠʥʫʪ ʽʰʽʥʜʝ ʥᴅʪʠʞʝ; ʩʘʧʘʣʳץ 

ʘʥʳץʪʘʫ. vetassay-elab.com 

IDEXX Bluetongue 

Competition Ab 

Test 

IDEXX 

(distributor-ʤʝʥ 

ʘʨʘʩʳʥʜʘ) 

Competitive 

ELISA 

VP7 ʘץʫʳʟʳʥʘ ʙʘסʳʪʪʘʣסʘʥ; ʙʽʨץʘʪʘʨ 

ʩʝʨʦʪʠʧʪʽ ʘʥʳץʪʘʫ ʤװʤʢʽʥʜʽʛʽ; 

 ʣʛʽʣʝʨʜʽװ ʣʢʝʥװ ;ʘʡשʦʣʜʘʥʳʣʫʳ ʦץ

ᴇשʜʝʫʛʝ ʣʘʡʳץʪʳ. Elokarsa - Serving You 

Better 

cELISA kit 

(Bluetongue) 

developed by 

ICAR-IVRI, India 

ICAR-IVRI, 

ʄײʢʪʝʟʚʘʨ, 

 ʥʜʽʩʪʘʥת

Competitive 

ELISA 

(ʞʝʨʛʽʣʽʢʪʽ 

ᴅʟʽʨʣʝשʜʝʨ) 

ɸʥʪʠʜʝʥʝʣʝʨʜʽ ʘʥʳץʪʘʫסʘ ʘʨʥʘʣסʘʥ; 

ʘʫʨʫʜʳ ʙʘץʳʣʘʫʜʘ ʞᴅʥʝ ʩʝʨʦʣʦʛʠʷʣʳץ 

ʤʦʥʠʪʦʨʠʥʛʪʝ ץʦʣʜʘʥʫ װʰʽʥ. ivri.nic.in 

 

ɹײʣ ʢʝʩʪʝʜʝʛʽ ʘץʧʘʨʘʪʪʘʨ ʨʝʩʤʠ ʩʘʡʪʪʘʨʜʘʥ ʞᴅʥʝ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ 

ʤʘץʘʣʘʣʘʨʳʥʘʥ ʘʣʳʥסʘʥ [133]. 

https://www.innovative-diagnostics.com/produit/id-screen-bluetongue-competition/?utm_source=chatgpt.com
https://biostoneah.com/asurdxtm-bluetongue-competition-antibody-test-kit/?utm_source=chatgpt.com
https://biostoneah.com/asurdx-bluetongue-virus-btv-antibody-celisa-test-kit/?utm_source=chatgpt.com
https://www.vetassay-elab.com/p-bluetongue_competition_antibody_elisa_kit-2080.html?utm_source=chatgpt.com
https://elokarsa.com/product/idexx-bluetongue-competition-ab-test/?utm_source=chatgpt.com
https://elokarsa.com/product/idexx-bluetongue-competition-ab-test/?utm_source=chatgpt.com
https://www.ivri.nic.in/Technologies/Diagnostics.aspx?utm_source=chatgpt.com
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ʂʝʩʪʝ 8 ï ʀʌʊ ʞʠʳʥʪʳץʪʘʨʳ  ʤʝʥ ʙʘסʘʣʘʨʳ 

ᴆʥʽʤ ʘʪʘʫʳ ᴆʥʜʽʨʫʰʽ / 

ʞʝʪʢʽʟʫʰʽ 

ᴆʣʰʝʤʽ / 

ʩʳʥʘʤʘ 

ʩʘʥʳ 

ɹʘסʘʩʳ ɽʨʝʢʰʝʣʽʛʽ 

Bluetongue 

Competition 

Antibody ELISA Kit 

(ADES0046) 

AssayGenie 

(ɽʫʨʦʧʘ) 

96 

ʩʳʥʘʤʘ 

ú1,399 

assaygenie.com 

Competitive ELISA; ʩʝʟʽʤʪʘʣʜʳסʳ 

å 98.6 %, ʩʧʝʮʠʬʠʢʘʣʳץʪʳסʳ 

å 98.5 % assaygenie.com 

**BTV Elisa Kit  SL0119Bo** Sunlong ð "NULL545.00 - NULL742.00" 

(ʙʘסʘ ʜʠʘʧʘʟʦʥʳ) gen.store 

Bluetongue 

Competition 

Antibody ELISA Kit 

(AEES00737) 

AssayGenie 2x96 

ʩʳʥʘʤʘ 

US$719 

assaygenie.com 

Competitive ELISA; 100 

ʤʠʥʫʪʪʳץ ʞײʤʳʩ ʫʘץʳʪʳ; 

ʩʝʟʽʤʪʘʣʜʳסʳ ʤʝʥ 

ʩʧʝʮʠʬʠʢʘʣʳץʪʳסʳ ʞʦסʘʨʳ 

assaygenie.com 

Sheep Bluetongue 

Virus Antibody 

(Anti-BTV) ELISA 

Kit  

Abbexa Ltd 96 

ʩʳʥʘʤʘ 

~ US$572.75 

Abbexa 

ʐʝʢʪʝʣʛʝʥ ʩʦʣ ʤʘʣ ʪװʨʽʥʝ 

ʘʨʥʘʣסʘʥ; ʩʘʨʳʩʫ/ʧʣʘʟʤʘ װʣʛʽʣʝʨʽ 

  ʰʽʥװ

 

ʂʝʩʪʝʜʝʛʽ ʘץʧʘʨʘʪʪʘʨ ʨʝʩʤʠ ʞʝʪʢʽʟʫʰʽʣʝʨʜʽש ʩʘʡʪʪʘʨʳʥʘʥ ʞᴅʥʝ ʩʘʫʜʘ 

ʧʣʘʪʬʦʨʤʘʣʘʨʳʥʘʥ ʘʣʳʥסʘʥ [134]. 

 

1.9  ᴄʜʝʙʠʝʪʢʝ ʰʦʣʫʜʳ ץʦʨʪrʳʥʜʳʣʘʫ. 

 ץʘʨʘʣʳץʳ ʭʘʣʳסʘʣʘʤʪʦʨ ʩʘʡʪʪʘʨʳʥʜʘס ʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨ ʤʝʥס ʜʘשʘʟʽʨʛʽ ʪʘפ

 ʂɹפ ,ʘʥ ʽʥʜʝʪʪʽʢ ʘʭʫʘʣ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʟʝʨʜʝʣʝʫ ʙʘʨʳʩʳʥʜʘסʡʳʤʜʘʨ ʪʘʣʜʘײ

ʩʦʣʪװʩʪʽʢʢʝ ץʘʨʘʡ ʢʝש ʝʪʝʢ ʞʘʶ ʧʨʦʮʝʩʽ ʙʝʣʝש ʘʣסʘʥʳ ʙʘʡץʘʣʘʜʳ. ɸʫʘ ʨʘʡʳʥʳש ʢװʨʪ 

ᴇʟʛʝʨʫʽ, ʭʘʣʳץʘʨʘʣʳץ ʞװʢʪʝʨ ʤʝʥ ʞʦʣʘʫʰʳ ʪʘʩʳʤʘʣʜʘʫ ʢᴇʣʝʤʽʥʽש ʘʨʪʫʳ ʽʥʜʝʪʪʽש 

ʪʘʨʘʣʫʳʥʳש ʙʘʩʪʳ  ʩʝʙʝʙʽʥʽש ʙʽʨʽ. ɯʥʜʝʪʪʽש ʞʘʧʧʘʡ ᴇʨʰʫʽ ʢʝʟʽʥʜʝ, ץʘʥʩʦʨסʳʰ 

ʞᴅʥʜʽʢ Culicoides ʘʫʨʫʜʳש ʪʘʨʘʣʫʳʥʘ ʤʘשʳʟʜʳ ʚʝʢʪʦʨ ʙʦʣʳʧ, ʩʦʣ ʞʳʣסʳ 

ɽʫʨʦʧʘʜʘסʳ ץʳʩ ʤʝʟʛʽʣʽʥʽש ʞʘʡʣʳ ʙʦʣʳʧ, ʢᴇʢʪʝʤʜʝ ʘʫʨʫʜʳש ʙʝʣʝש ʘʣʫʳʥʘ ʞʦʣ 

ʘʰץʘʥ.  

 ʩʘʥ ʢʝʣʪʽʨʫʽʥʝץײʳʥʘ ʥסʨʽʥʜʝ ʙʦʣʫʳ ʞᴅʥʝ ʤʘʣʰʘʨʫʘʰʳʣʳװʂɹ ʵʧʠʟʦʦʪʠʷ ʪפ

ʙʘʡʣʘʥʳʩʪʳ OIE ʞʽʢʪʝʫʽ ʙʦʡʳʥʰʘ ʙʽʨʥʝʰʝ ʪװʣʽʢʢʝ ʦʨʪʘץ ʘʩʘ ץʘʫʽʧʪʽ ʘʫʨʫʣʘʨʜʳש 

ʪʦʙʳʥʘ ʝʥʛʽʟʽʣʜʽ. ɸʫʨʫʜʳש ʙײʣ ʢʘʪʝʛʦʨʠʷʩʳ ʢʦʥʚʝʥʮʠʷʣʳץ ʥʝʤʝʩʝ ʘʩʘ ץʘʫʽʧʪʽ ʜʝʛʝʥ 

ʘʪʘʫ ʘʣʫʳ OIE ʙʝʨʛʝʥ ץʘʟʽʨʛʽ ʘʥʳץʪʘʤʘʩʳʥʘ ʩᴅʡʢʝʩ çʤʝʤʣʝʢʝʪʪʽʢ ʰʝʢʘʨʘʣʘʨʜʘʥ 

ʝʰץʘʥʜʘʡ ʢʝʜʝʨʛʽʩʽʟ ᴇʪʽʧ ʪʘʨʘʣʘʪʳʥ, ᴅʨʽ ʤʘʣʰʘʨʫʘʰʳʣʳסʳ װʰʽʥ װʣʢʝʥ ʥץײʩʘʥ 

ᴅʢʝʣʝʪʽʥ, ʩʦʥʜʘʡ - ʘץ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʩʘʣʘʩʳ װʰʽʥ ץʘʫʽʧʪʽ, ʩʦʥʳש ʩʘʣʜʘʨʳʥʘʥ 

ᴅʣʝʤʜʽʢ ʞʘʥʫʘʨʣʘʨ ʞᴅʥʝ ʤʘʣ ᴇʥʽʤʜʝʨʽʥʽש ᴅʣʝʤʜʽʢ ʵʢʦʥʦʤʠʢʘʩʳʥʘ ʘʩʘ ץʘʪʝʨʣʽ 

ʤʘשʳʟʳ ʙʘʨ ʞץײʧʘʣʳ ʘʫʨʫʣʘʨ ʪʦʙʳʥè ʘʪʘʡʜʳ. ʆʩ rʘʥʳץʪʘʤʘסʘ ץʦʩʳʤʰʘ ʨʝʪʽʥʜʝ, 

ʈʝʩʝʡ ʬʝʜʝʨʘʮʠʷʩʳ ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʞᴇʥʽʥʜʝʛʽ ʄʝʤʣʝʢʝʪʪʽʢ ʢʦʤʠʪʝʪʽʥʽש ʞʽʢʪʝʫʽ 

ʙʦʡʳʥʰʘ, פʂɹ ץʦʟʜʳʨסʳʰʳ ʘʜʘʤ װʰʽʥ ʧʘʪʦʛʝʥʜʽʣʽʛʽ ʞʘסʳʥʘʥ 2-ʪʦʧץʘ ʞʘʪץʳʟʳʣʜʳ. 

ɹʝʡʽʤ ʞʘʥʫʘʨʣʘʨʜʘ ʘʫʨʫʜʳש ʢʣʠʥʠʢʘʣʳץ ʢᴇʨʽʥʽʩʽ ʙʝʟʛʝʢ, ʛʝʤʦʨʨʘʛʠʷʣʳץ 

ʜʠʘʪʝʟ, ʘʩץʦʨʳʪʫ ʞʦʣʜʘʨʳʥʳש, ʪʽʣ, ʘʫʳʟ ץʫʳʩʳʥʳש ʢʽʣʝʛʝʡʣʽ ץʘʙʳסʳʥʳץ שʘʙʳʥʫʣʳ 

https://www.assaygenie.com/bluetongue-competition-antibody-elisa-kit-ades0046/?utm_source=chatgpt.com
https://www.assaygenie.com/bluetongue-competition-antibody-elisa-kit-ades0046/?utm_source=chatgpt.com
https://gen.store/bovine-bluetongue-virus-btv-elisa-kit-sl0119bo/?utm_source=chatgpt.com
https://www.assaygenie.com/bluetongue-competition-antibody-elisa-kit-aees00737/?srsltid=AfmBOormAwCuruENvBqxAlULAvSmkynhSzI2HBEbLT22f3_x_4lCX5t0&utm_source=chatgpt.com
https://www.assaygenie.com/bluetongue-competition-antibody-elisa-kit-aees00737/?srsltid=AfmBOormAwCuruENvBqxAlULAvSmkynhSzI2HBEbLT22f3_x_4lCX5t0&utm_source=chatgpt.com
https://www.abbexa.com/sheep-blue-tongue-virus-antibody-btv-ab-elisa-kit?utm_source=chatgpt.com
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- ʥʝʢʨʦʪʠʢʘʣʳץ ᴇʟʛʝʨʽʩʪʝʨʽʤʝʥ, ʩʦʥʜʘʡ - ʘץ ʙʘʩ, ʞʘץ ʘʨʘʣʳסʳʥʜʘ ʞᴅʥʝ ʢᴇʢʽʨʝʢ 

ʘʫʤʘסʳʥʜʘ ʽʩʽʥʫʤʝʥ ʩʠʧʘʪʪʘʣʩʘ, ʘʣ ʘʜʘʤʜʘʨʜʘ ï ʙʘʩ ʘʫʨʫ, ʘʨʪʘʣʛʠʷ, ʤʠʘʣʛʠʷ, ʪʽʧʪʽ 

ᴇʣʽʤ ʞʘסʜʘʡʳ ʙʦʣʫʳ ʤװʤʢʽʥ [135]. 

ʉʦʥʳʤʝʥ, ᴅʣʝʤʜʝʛʽ ʵʧʠʟʦʦʪʠʷʣʳץ ʘʭʫʘʣʜʳש ʢװʨʜʝʣʽ ʢװʡʽʥʜʝ ץʘʣʫʳʥʳש ʙʘʩʪʳ 

ʩʝʙʝʙʽ, ʩʳʨʪץʳ ʞᴅʥʝ ʽʰʢʽ ʩʘʫʜʘʥʳש, ʭʘʣʳץʘʨʘʣʳץ ʤʠʛʨʘʮʠʷ ʤʝʥ ʞװʢ ʪʘʩʳʤʘʣʳʥʳש, 

ʪʫʨʠʩʪʽʢ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʘʨʜʳש ʘʨʪʫʳʤʝʥ ץʘʪʘʨ, ʽʥʜʝʪʪʽש ʪʘʨʘʣʫʳʥʘ ʪʘʙʠסʠ 

ʞʦʣʜʘʨʜʳש, ʝʣʜʝʨʜʽש ʛʝʦʛʨʘʬʠʷʣʳץ ʦʨʥʘʣʘʩʫʳ, ʢʣʠʤʘʪʪʳץ ʞᴅʥʝ ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ 

ʞʘסʜʘʡʣʘʨʜʳש ʢװʨʪ ᴇʟʛʝʨʫʽʥʽש ʳץʧʘʣʳʥʘʥ ʪʫʳʥʜʘʧ ʞʘʪʳʨ [136]. 

-ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ץʣ ʘʫʨʫ ʵʧʠʟʦʦʪʠʷʣʳײʰʽʥ ʜʝ ʙװ ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ

ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʝʣʝʫʣʽ ץʘʫʽʧ ʪᴇʥʜʽʨʫʜʝ. ᴄʩʽʨʝʩʝ ʦשʪװʩʪʽʢ ʘʡʤʘץʪʘʨʜʘ 

ʚʠʨʫʩʪʳש ʩʝʨʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʤʦʣʝʢʫʣʘʣʳץ ʙʝʣʛʽʣʝʨʽʥʽש ʘʥʳץʪʘʣʫʳ ð ʨʝʩʧʫʙʣʠʢʘ 

ʘʫʤʘסʳʥʜʘ ʙʣʶʪʘʥʛ ʚʠʨʫʩʳʥʳש ʘʡʥʘʣʳʤʜʘ ʙʦʣʫ ʤװʤʢʽʥʜʽʛʽʥ ʜᴅʣʝʣʜʝʡʜʽ. ʄʘʣ 

ʰʘʨʫʘʰʳʣʳסʳ ʝʣʽʤʽʟʜʽש ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʩʘʣʘʩʳʥʳש ʥʝʛʽʟʛʽ ʪʽʨʝʢʪʝʨʽʥʽש ʙʽʨʽ 

ʙʦʣסʘʥʜʳץʪʘʥ, ץʦʡʜʳש ʢʘʪʘʨʘʣʜʳ ʙʝʟʛʝʛʽ ʽʥʜʝʪʽʥʽש ʪʘʨʘʣʫʳ ʞʘʥʫʘʨʣʘʨʜʳש 

ᴇʥʽʤʜʽʣʽʛʽʥʝ,  ʭʘʣʳץʪʳש ᴅʣ - ʘʫץʘʪʳʥʘ ʞᴅʥʝ ʭʘʣʳץʘʨʘʣʳץ ʩʘʫʜʘ ʙʘʡʣʘʥʳʩʪʘʨʳʥʘ 

ʪʝʨʽʩ ᴅʩʝʨ ʝʪʫʽ ʳץʪʠʤʘʣ. ɸʫʨʫסʘ ץʘʨʩʳ ʘʣʜʳʥ ʘʣʫ ʰʘʨʘʣʘʨʳʥʳש ʽʰʽʥʜʝ ʝש 

ʤʘשʳʟʜʳʩʳ ï ʽʥʜʝʪʪʽש ʝʥʫ ץʘʫʧʽ ʙʘʨ ʰʝʢʘʨʘʣʳץ ʘʡʤʘץʪʘʨʜʘ çʠʤʤʫʥʜʳ ʙʝʣʜʝʫè 

ʦʨʥʘʪʫ. ʉʦʣ ʩʝʙʝʧʪʽ ʝʣʽʤʽʟʜʽש ʰʝʢʘʨʘʣʳץ ʘʡʤʘץʪʘʨʳʥ ץʦʡʜʳש ʢʘʪʘʨʘʣʜʳ ʙʝʟʛʝʛʽ 

(ʙʣʶʪʘʥʛ) ʪᴅʨʽʟʜʽ ʵʢʟʦʪʠʢʘʣʳץ ʽʥʜʝʪʪʝʨʜʝʥ ץʦʨסʘʫʜʘ ʩʝʥʽʤʜʽ ʪʝʩʪ-ʞװʡʝʣʝʨ ʤʝʥ 

ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ ʘʩʘ ʤʘשʳʟʜʳ  [137]. 

. 
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2 ʅɽɻɯɿɻɯ ɹᴆʃɯʄ 

2 ɿɽʈʊʊɽʋ ʄɸʊɽʈʀɸʃɼɸʈʓ ʄɽʅ ᴄɼɯʉʊɽʄɽʃɽʈɯ  

 

ɼʦʢʪʦʨʣʳץ ʜʠʩʩʝʨʪʘʮʠʷʥʳ ʟʝʨʪʪʝʫ ʞײʤʳʩʳ פʈ ɼʝʥʩʘʫʣʳץ ʩʘץʪʘʫ 

ʤʠʥʠʩʪʨʣʽʛʽ QazBioPharmè ɸפ ʭʦʣʜʠʥʠʛʽʥʝ ץʘʨʘʩʪʳ   çɹʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ 

ʧʨʦʙʣʝʤʘʣʘʨʳʥʳס שʳʣʳʤʠ - ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè çɯʥʜʝʪʪʽʢ ʘʫʨʫʣʘʨʜʳ ʙʘʣʘʫè 

ʟʝʨʪʭʘʥʘʩʳʥʜʘ ʦʨʳʥʜʘʣʜʳ. ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʘ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʤʘʪʝʨʠʘʣʜʘʨ, 

ʞʘʥʫʘʨʣʘʨ, ʨʝʘʢʪʠʚʪʝʨ ʞᴅʥʝ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ ץʦʣʜʘʥʳʣʜʳ.  

 

2.1 ɺʠʨʫʩ ʰʪʘʤʳ 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳ ʙʘʨʳʩʳʥʜʘ  ɹפʇנɿʀ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨ ʢʦʣʣʝʢʮʠʷʩʳʥʜʘ 

ʩʘץʪʘʣʳʥסʘʥ פʂɹ ʚʠʨʫʩʳʥʳש ʪᴇʤʝʥʜʝʛʽ ʰʪʘʤʳ ץʦʣʜʘʥʳʣʜʳ: 

 ץʰʪʘʤʳ, ʙʠʦʣʦʛʠʷʣʳ ץçRT/RIBSP-07/16è ʵʧʠʟʦʦʪʠʷʣʳ שʂɹ ʚʠʨʫʩʳʥʳפ -

ʙʝʣʩʝʥʜʽʣʽʛʽ 6,75 lg ʊʎɼ50/ʩʤ
3; 

 

2.1.1 ɾʘʥʫʘʨʣʘʨ 

ʊᴅʞʽʨʠʙʝʛʝ ʩʘʣʤʘסʳ 30-35 ʢʛ ʙʦʣʘʪʳʥ, 12 ʘʡʣʳץ, ʢʣʠʥʠʢʘʣʳץ ʜʝʥʽ ʩʘʫ ץʦʡʣʘʨ 

ʤʝʥ ʝʰʢʽʣʝʨ ץʦʣʜʘʥʳʣʜʳ. 

ɹײʣ ʞʘʥʫʘʨʣʘʨʜʳ ʙʘסʳʧ - ʢװʪʫ, ʘʟʳץʪʘʥʜʳʨʫʳʣʫʳ ʤʘʣʜ ʪװʨʽʥʝ ʩᴅʢʝʩ 

ʙʝʣʛʽʣʝʥʛʝʥ ʪʘʣʘʧʪʘʨ ʤʝʥ ʥʦʨʤʘʣʘʨסʘ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʜʽ [138].  

ɾʘʥʫʘʨʣʘʨʜʳ ʪᴅʞʽʨʠʙʝʛʝ ץʦʣʜʘʥʙʘʩ ʙײʨʳʥ ʦʣʘʨʜʳ ʝʢʽ ʘʧʪʘ ʢʘʨʘʥʪʠʥʜʝ 

  ʪʝʢʩʝʨʫʣʝʨ ᴇʪʢʽʟʽʣʜʽ ץʨʛʽʟʽʣʽʧ, ʢʣʠʥʠʢʘʣʳװʜʝ ʪʝʨʤʦʤʝʪʨʠʷ ʞשʩʪʘʣʘʜʳ, ʦʩʚʳ ʢʝʟʝײ

ʞᴅʥʝ ʘʪʘʣʤʳʰ ʘʫʨʫסʘ ץʘʨʩʳ ʘʥʪʠʜʝʥʝʥʣʝʨʜʽש ʙʘʨ-ʞʦסʳʥʘ ʪʝʢʩʝʨʫ  װʰʽʥ ץʘʥ 

ʩʘʨʳʩʫʣʘʨʳ ʙʝʡʪʘʨʘʧʪʘʫʰʳ ʨʝʘʢʮʠʷʤʝʥ ᴅʜʽʩʤʝʥ  ʟʝʨʪʪʝʣʜʽ.  

 

2.1.2 ɾʘʩʫʰʘ ᴇʩʽʥʜʽʩʽ  

 ʞʘʩʫʰʘʩʳ שʦʟʳ ʪʝʩʪʠʢʫʣʘʩʳʥʳץ ʰʽʥ ʪʨʠʧʩʠʥʜʝʣʛʝʥװ ʂɹ ʚʠʨʫʩʳʥ ᴇʩʽʨʫפ

 ʡʨʝʛʽװʙ שʪʳ ʞʘʩʫʰʘ ʣʠʥʠʷʣʘʨʳ ʨʝʪʽʥʜʝ : ʩʠʨʠʷ ʘʪʞʘʣʤʘʥʳʥʳץʨʘײʞᴅʥʝ ʪ ,(ʟʊפ)

(ɺʅʂ-21), ʩʽʙʽʨ ʪʘʫʝʰʢʽʩʽʥʽש ʙװʡʨʝʛʽ (ʉʊɹ), ʘʬʨʠʢʘ ʞʘʩʳʣ ʤʘʡʤʳʣʳʥʳש ʙװʡʨʝʛʽ 

(Vero), ץʦʡʜʳש ʙװʡʨʝʛʽ (פɹ) ʞᴅʥʝ ʢʠʽʢʪʽש ʙװʡʨʝʛʽ (ʂɹ) ʞʘʩʫʰʘʣʘʨʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ʪʘʫʳץʪʳש ᴇʩʢʽʥ ʵʤʙʨʠʦʥʜʘʨʳ (ʊᴆʕ) ץʦʣʜʘʥʳʣʜʳ. 

 

2.1.3 ʊᴅʞʽʨʙʠʝʣʽʢ ʟʝʨʪʪʝʫʜʝ ץʦʣʜʘʥʳʣסʘʥ ץʦʨʝʢʪʽʢ ʦʨʪʘʣʘʨ ʤʝʥ 

ʙʠʦʣʦʛʠʷʣʳץ ʢʦʤʧʦʥʝʪʪʝʨ, ʝʨʽʪʽʥʜʽʣʝʨ 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ʵʢʩʧʝʨʠʤʝʪʪʽʢ ʢʝʟʝשʽʥʜʝ ᴅʨʪװʨʣʽ ץʦʨʝʢʪʽʢ ʦʨʪʘʣʘʨ ʤʝʥ 

 ʨʳʣʳʤʳ ʞʘʨʪʳʣʘʡײץ ,ʘʥʜʘץʦʩʳʤʰʘ ʨʝʘʛʝʥʪʪʝʨ ʧʘʡʜʘʣʘʥʳʣʜʳ. ɸʪʘʧ ʘʡʪץ

ʘʥʳץʪʘʣסʘʥ ץʦʨʝʢʪʽʢ ʦʨʪʘ ʤʝʥ VERO ʞʘʩʫʰʘʣʘʨʳʥʘ ʘʨʥʘʣסʘʥ ץʦʨʝʢʪʽʢ ʦʨʪʘ 

 .ʦʣʜʘʥʳʣʜʳץ

          ɺʠʨʫʩʪʳ ᴇʩʽʨʫ ʞᴅʥʝ ʩʘץʪʘʫ ʤʘץʩʘʪʳʥʜʘ ʭᴅʥʢʩ  ʪʝשʛʝʨʽʣʛʝʥ ʪײʟʜʳ ʝʨʽʪʽʥʜʽʩʽ 

ʧʝʥ ɺʝʨʩʝʥ-EDTA  ʝʨʽʪʽʥʜʽʣʝʨʽ, ʽʨʽ ץʘʨʘ ʤʘʣʳʥʳץ שʘʥ ʩʘʨʳʩʫʳ, L-ʛʣʫʪʘʤʠʥ 

 ʬʝʨʤʝʥʪ, ʘʣ ʤʠʢʨʦʦʨʛʘʥʠʤʜʝʨʜʽ ץʳʣʳ  ʤʝʥ ʪʨʠʧʩʠʥ ð ʩʝʨʠʥ ʧʨʦʪʝʘʟʘʣʳץʳʰץ
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ʜʘץʳʣʜʘʫ ʤʘץʩʘʪʳʥʜʘ: ʝʪ-ʧʝʧʪʦʥʜʳ ʩʦʨʧʘ (ɽʇʉ), ʝʪ-ʧʝʧʪʦʥʜʳ ʘʛʘʨ (ɽʇɸ), ʩʦʥʜʘʡ-

ʘץ ʉʘʙʫʨʦ ʦʨʪʘʩʳʥʳש ʩײʡʳץ ʞᴅʥʝ ʪʳסʳʟ ʪװʨʣʝʨʽ ʤʝʥ ʪʠʦʛʣʠʢʦʣʴʜʽ ץʦʨʝʢʪʽʢ ʦʨʪʘ 

 .ʦʣʜʘʥʳʣʜʳץ

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʪᴅʞʽʨʠʙʝʣʝʨʜʝ ɸפʐ-ʪʘ ᴇʥʜʽʨʽʣʛʝʥ Sigma-Aldrich 

ʢʦʤʧʘʥʠʷʩʳʥʳש ʀʛʣʘ ʄɽʄ (Minimum Essential Medium) ʙʘʟʘʣʳץ ʦʨʪʘʩʳ 

ʧʘʡʜʘʣʘʥʳʣʜʳ. 

  

 

2.1.4 ʈʝʘʢʪʠʚʪʝʨ 

- ʥʘʪʨʠʡ ʭʣʦʨʠʜʽ; 

  ;ʳʣʳץʳʰץ ʦʩ ʥʘʪʨʠʡ ʬʦʩʬʦʨʣʳץ -

- ʞʘʣץʳ ʥʘʪʨʠʡ ʬʦʩʬʦʨʣʳ ץʳʰץʳʣʳ; 

- ʥʘʪʨʠʡ ʤʝʨʪʠʦʣʷʪ;r 

- ʢװʢʽʨʪ ץʳʰץʳʣʳ; 

- ʘʛʘʨ "ɼʠʬʢʦ"; 

 ;ʦʨʝʢʪʽʢ ʦʨʪʘ ʇʉʇץ -

- ʢʦʤʧʣʝʤʝʥʪ; 

- ʛʝʤʦʣʠʟʠʥ; 

- ʪʨʠʪʦʥ ʍ-100; 

- ʬʦʨʤʘʣʴʜʝʛʠʜ; 

- ʩʘʧʦʥʠʥ; 

- ʪʚʠʥ-80; 

- ʘʤʦʥʠʡ ʩʫʣʴʬʘʪʳ; 

- ʇʕɻ-6000; 

- ʩʝʬʘʜʝʢʩ G-200; 

- ʞʝʣʢʝʢ ʧʝʨʦʢʩʠʜʘʟʘʩ;r 

- ʥʘʪʨʠʡ ʧʝʨʠʦʜʘʪʳ; 

- ʵʪʠʣʝʥʛʣʠʢʦʣʴ; 

- ʊɸʌ; 

- ʥʘʪʨʠʡ ʙʦʨʛʠʜʨʠʜ;̔ 

- ʘʮʝʪʘʪ ʙʫʬʝʨ ̔ˉ1 ʠ ˉ2; 

- ʞʝʣʘʪʠʥ; 

- ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫ; 

- ʵʪʠʣ ʩʧʠʨʪʽ; 

- ʘʥʪʠʙʠʦʪʠʢʪʝʨ: ʧʝʥʠʮʠʣʣʠʥ, ʥʠʩʪʘʪʠʥ, ʩʪʨʝʧʪʦʤʠʮʠʥ; 

- ʝʪʧʝʧʪʦʥʜʳ ʩʦʨʧʘ; 

- ʬʠʟʠʦʣʦʛʠʷʣʳץ ʝʨʽʪʽʥʜʽ; 

 

2.1.5 ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ʞʘʙʜʳץʪʘʨ 

- ʪײʤʳʩʪʳץ ʪʦשʘʟʳʪץʳʰ; 

- ʪʝʨʤʦʩʪʘʪ; 
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- ʩʝʨʦʣʦʛʠʷʣʳץ ʰʪʘʪʠʚʪʝʨ; 

- ʩʝʨʦʣʦʛʠʷʣʳץ ʪװʪʽʢʪʝʨ; 

- ʧʠʧʝʪʢʘʣʘʨ; 

ʌʠʥʜʽʢ, ʄʦʩʢʚʘ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʀʪʘʣʠ̫ ,ץʳʣʳ ʞʘʣʧʘסשײ 96 - ʥʜʳץ 

ᴇʥʜʽʨʽʩʪʽʢ        ʧʦʣʠʩʪʝʨʦʣʜʽ ʪʘץʪʘʰʘʣʘʨ; 

-  ʢʝʟ - ʢʝʣʛʝʥ ʪװʨʜʝʛʽ ʘʚʪʦʤʘʪʪʳ ʤʠʢʨʦʧʠʧʝʪʢʘʣʘʨ (50-250 ʤʢʣ); 

- ʩʪʘʢʘʥʜʘʨ ʞᴅʥʝ ʢʦʣʙʘʣʘʨ (50, 100, 300, 500, 1000 ʩʤ3); 

- "ʄʫʣʴʪʠʩʢʘʥ" ʤʘʨʢʘʣʳ ʬʦʪʦʤʝʪʨ; 

- Indesit ES 16 ʪʦשʘʟʳʪץʳʰʳ; 

- WB-4 MS Dbio ʩʫ ʤʦʥʰʘʩʳ; 

- II ʢʣʘʩʩʪʳ ץʦʨסʘסʳʰ ʙʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʙʦʢʩ; 

- DW-HL538 ʪᴇʤʝʥʛʽ ʪʝʤʧʝʨʘʪʫʨʘʜʘסʳ ʪʦשʘʟʳʪץʳʰ; 

ʆʪʦʨʳ ʙʘʨ ʞʦסʘʨסʳ ʞʳʣʜʘʤʜʳץʪʘסʳ ʮʝʥʪʨʠʬʫʛʘ (BENCHTOP 

CENTRIFUGE); 

J-6MI#CJE08L03 ʮʝʥʪʨʠʬʫʛʘʩʳ; 

ɹʘʢʝʪ ʞᴅʥʝ ʆʧʪʠʤʘ ʟʦʥʘʣʳץ ʨʦʪʦʨʣʘʨʳ ʙʘʨ ʧʨʝʧʘʨʘʪʪʳץ ʫʣʴʪʨʘʮʝʥʪʨʠʬʫʛʘ 

(OPTIMA ULTRACENTRIFUGE); 

- ʨʅ-ʤʝʪʨ; 

- ʘʚʪʦʢʣʘʚ; 

- ʢʝʧʪʽʨʛʽʰ ʰʢʘʬ; 

- ʩʫʙʣʠʤʘʮʠʷʣʳץ ʢʝʧʪʽʨʫʛʝ ʘʨʥʘʣסʘʥ ʚʘʢʫʫʤʜʳץ ʘʧʧʘʨʘʪ; 

- ʪʦʨʩʠʦʥʜʳ ʪʘʨʘʟʳ ʤʘʨʢʘʩʳ "ɺʊ"; 

- ʨʦʪʘʮʠʦʥʜʳ ʘʨʘʣʘʩʪʳʨסʳʰ ; 

- ᴇʣʰʝʤʜʽ ʭʨʦʤʘʪʦʛʨʘʬʠʷʣʳץ ʙʘסʘʥʜʘʨ 2,5ʭ85 ʩʤ, 0,5ʭ25 ʩʤ; 

- ʢᴇʣʝʤʽ 25-ʪʝʥ 250 ʤʢʣ-ʛʝ ʜʝʡʽʥ ʨʝʪʪʝʣʝʪʽʥ ʜʦʟʘʪʦʨ; 

- ʫʣʴʪʨʘʪʝʨʤʦʩʪʘʪ ʋʊ-15 220, 50ɻʮ; 

- ʤʘʛʥʠʪʪʽ ʘʨʘʣʘʩʪʳʨסʳʰ ʄʄ-3ʄ, 220 ʚʪ, 50 ɻʮ; 

- ʜʠʩʪʠʣʣʷʪʦʨ. 

 

2.1.6 ɹʫʬʝʨʣʽʢ ʝʨʽʪʽʥʜʽʣʝʨ ʞᴅʥʝ ʦʣʘʨʜʳ ʜʘʡʳʥʜʘʫ. 

0,15ʄ ʭʣʦʨʣʳ ʥʘʪʨʠʡ (NaCl) ʝʨʽʪʽʥʜʽʩʽʥ ʜʘʡʳʥʜʘʫ װʰʽʥ: ᴇʣʰʝʫʽʰ ʢʦʣʙʘסʘ 8,7ʛ 

ʭʣʦʨʣʳ ʥʘʪʨʠʜʽ ʩʘʣʳʧ ʦʥʳש ʢᴇʣʝʤʽʥ 1 ʜʤ3 ʜʝʡʽʥ ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫ ײץʶ ʘʨץʳʣʳ 

ʞʝʪʢʽʟʝʜʽ. 

53Á ʩʧʠʨʪ ʝʨʽʪʽʥʜʽʩʽ: 1150 ʩʤ3 96Á ʩʧʠʨʪʪʽ 1 ʜʤ3 ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫʤʝʥ 

ʘʨʘʣʘʩʪʳʨʫ ʘʨץʳʣʳ ʜʘʡʳʥʜʘʣʘʜʳ (ʝʨʽʪʽʥʜʽ ײץʨʘʤʳʥʜʘסʳ ʩʧʠʨʪʪʽש ʤᴇʣʰʝʨʽʥ 

ʩʧʠʨʪʦʤʝʪʨ ʘʨץʳʣʳ ʘʥʳץʪʘʡʜʳ). 

26Á ʩʧʠʨʪ ʝʨʽʪʽʥʜʽʩʽ: 53Á ʩʧʠʨʪʪʽ ʙʽʨʜʝʡ ʤᴇʣʰʝʨʜʝ ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫʤʝʥ 

ʘʨʘʣʘʩʪʳʨʫ ʘʨץʳʣʳ ʜʘʡʳʥʜʘʣʘʜʳ. 

ɸʮʝʪʘʪʪʳ ʙʫʬʝʨ ˉ1 (ʨʅ 4,65) 2 ʄ ʩʽʨʢʝ ץʳʰץʳʣʜʳ ʝʨʽʪʽʥʜʽʩʽʥʝ 2 ʄ ʩʽʨʢʝ 

 .ʳʣʳ ʜʘʡʳʥʜʘʣʘʜʳץʦʩʫ ʘʨץ ʳʣʜʳ ʥʘʪʨʠʡ ʝʨʽʪʽʥʜʽʩʽʥ ʙʽʨʜʝʡ ʢᴇʣʝʤʽʥʜʝץʳʰץ

ɸʮʝʪʘʪʪʳ ʙʫʬʝʨ ˉ 2 (ʨʅ 3,9-4,0) 4,5 ʢᴇʣʝʤʽʥʜʝ 2ʄ ʩʽʨʢʝ ץʳʰץʳʣʜʳ 
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ʝʨʽʪʽʥʜʽʩʽʥʝ 1 ʢᴇʣʝʤ 2ʄ ʩʽʨʢʝ ץʳʰץʳʣʜʳ ʥʘʪʨʠʡ ʝʨʽʪʽʥʜʽʩʽʥ ץʦʩʫ ʘʨץʳʣʳ 

ʜʘʡʳʥʜʘʣʘʜʳ. 

1ʄ ʥʘʪʨʠʡʜʽש ʙʠʢʘʨʙʦʥʘʪʪʳ (Nʘʅʉʆ3) ʝʨʽʪʽʥʜʽʩʽʥ ʜʘʡʳʥʜʘʫ װʰʽʥ: 83,9 ʛ 

NaHCO3 1 ʜʤ
3 ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫʜʘ ʝʨʽʪʝʜʽ. 

2 ʄ ʘʮʝʪʘʪ ʥʘʪʨʠʡ ʝʨʽʪʽʥʜʽʩʽ: 272,2 ʛ ʢʨʠʩʪʘʣʜʳ ʩʽʨʢʝ ץʳʰץʳʣʜʳ ʥʘʪʨʠʡʜʽ 1 

ʜʤ3 ʜʠʩʪʠʣʜʽ ʩʫʜʘ ʝʨʽʪʫ ʘʨץʳʣʳ ʜʘʡʳʥʜʘʣʘʜʳ (ʤʦʣʝʢʫʣʷʨʣʳץ ʩʘʣʤʘסʳ ʉʅʟʉʆʆNʘ 
. ɿʅ2ʆ 136,1 ʪʝש). 

2 ʄ ʩʽʨʢʝ ץʳʰץʳʣʳʥʳש ʝʨʽʪʽʥʜʽʩʽ: 2 ʄ ʉʅʟʉʆʆʅ ʜʘʡʳʥʜʘʫ װʰʽʥ 120,1 ʛ 

ʩʘʣץʳʥ ʩʽʨʢʝ ץʳʰץʳʣʳʥ ʘʣʳʧ, 1 ʜʤ3 ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫʜʘ ʝʨʽʪʫ ʢʝʨʝʢ (ʤʦʣʝʢʫʣʷʨʣʳץ 

ʩʘʣʤʘסʳ - 60,05). 

1 ʄ ʬʦʩʬʘʪʪʳ-ʙʫʬʝʨ ʝʨʽʪʽʥʜʽʩʽ (ʌɹɽ) 46,8 ʛ ʙʽʨ ʩʫʣʳ ʬʦʩʬʦʨץʳʰץʳʣʜʳ  

ʥʘʪʨʠʡ ʤʝʥ 124,7 ʝʢʽ ʩʫʣʳ ʬʦʩʬʦʨץʳʰץʳʣʜʳ  ʥʘʪʨʠʡʜʽ 1 ʜʤ3 ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫʜʘ 

ʝʨʽʪʫ ʘʨץʳʣʳ ʜʘʡʳʥʜʘʣʘʜʳ. 

ᴄʨ ʪװʨʣʽ ʤʦʣʷʨʣʳץʪʘסʳ ʌɹɽ 1ʄ ʌɹɽ-ʥʽ ʩᴅʡʢʝʩʽʥʰʝ ץʘʞʝʪʪʽ ʤᴇʣʰʝʨʜʝ 

ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫʜʘ ʩײʡʳʣʪʫ ʘʨץʳʣʳ ʜʘʡʳʥʜʘʣʘʜʳ. 

ᴄʨ ʪװʨʣʽ ʤʦʣʷʨʣʳץʪʘסʳ ʬʦʩʬʘʪʪʳ-ʙʫʬʝʨʣʽ ʪײʟʜʳ ʝʨʽʪʽʥʜʽʣʝʨʽ (ʌɹʊ) 1 ʜʤ3 

ʙʫʬʝʨʛʝ ʩᴅʡʢʝʩʽʥʰʝ ʌɹɽ 8,5 ʛ Nʘʉl ץʦʩʫ ʘʨץʳʣʳ ʜʘʡʳʥʜʘʣʘʜʳ. 

2,5% ʛʣʶʪʘʨʜʳ ʘʣʴʜʝʛʠʜ (ɻɸ) ʝʨʽʪʽʥʜʽʩʽ: 1 ʩʤ3 25% ʢʦʤʤʝʨʮʠʷʣʳץ ʧʨʝʧʘʨʘʪ 

ɻɸ 10 ʩʤ3 ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫʜʘ ʝʨʽʪʫ ʘʨץʳʣʳ ʜʘʡʳʥʜʘʣʘʜʳ. פʦʣʜʘʥʫסʘ ʜʝʡʽʥ (4Ñ2)Áʉ 

ʪʝʤʧʝʨʘʪʫʨʘʜʘ ץʘʨʘ ʳʜʳʩʪʘ ʩʘץʪʘʣʘʜʳ. 

0,9%-ʜʳ Nʘʉl ʝʨʽʪʽʥʜʽʩʽ: 1 ʜʤ3 ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫʜʘ 9 ʛ ʪʘʟʘ NaCl ʝʨʽʪʫ ʘʨץʳʣʳ 

ʜʘʡʳʥʜʘʣʘʜʳ. 

0,1 ʄ ʛʣʠʮʠʥ - ʅʉ1 (ʨʅ 2,8) ʙʫʬʝʨʽ 0,751 ʛ ʛʣʠʮʠʥʜʽ 100 ʩʤ3 ʜʠʩʪʠʣʜʝʥʛʝʥ 

ʩʫʜʘ ʝʨʽʪʫ ʘʨץʳʣʳ ʜʘʡʳʥʜʘʡʜʳ ʞᴅʥʝ ʨʅ 2,8-ʛʝ 0,1 ʄ ʅʉ1 ʞʝʪʢʽʟʝʜʽ. 

0,1ʄ ʢʘʨʙʦʥʘʪʪʳ ʙʠʢʘʨʙʦʥʘʪʪʳ ʙʫʬʝʨ (ʂɹɹ), ʨʅ 9,6 ʜʘʡʳʥʜʘʣʫʳ 

ʪᴇʤʝʥʜʝʛʽʜʝʡ ʞװʨʛʽʟʽʣʜʽ: 0,1ʄ ʂɹɹ ʜʘʡʳʥʜʘʫ װʰʽʥ 10 ʩʤ3 1ʄ ʝʢʽ ʢᴇʤʽʨʪʝʢ 

ʳʣʜʳ ʥʘʪʨʠʡ (105,8 ʛ Na2ʉʆʟ  1 ʜʤץʳʰץ
3 ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫʜʘ ʝʨʽʪʝʜʽ)  ʤʝʥ 90 ʩʤ3 1ʄ 

ʥʘʪʨʠʡʜʽש ʛʠʜʨʦʢʘʨʙʦʥʘʪʳʥ (83,9 ʛ Nʘʅʉʆʟ 1 ʜʤ3 ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫʜʘ ʝʨʽʪʝʜʽ) ʙʽʨʛʝ 

ʘʨʘʣʘʩʪʳʨʳʧ, ʝʨʽʪʽʥʜʽʥʽש ʞʘʣʧʳ ʢᴇʣʝʤʽʥ ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫʤʝʥ 1ʜʤ3 ʜʝʡʽʥ ʞʝʪʢʽʟʝʜʽ. 

0,01 ʄ ʂɹɹ ʜʘʡʳʥʜʘʫ װʰʽʥ 0,1 ʄ ʂɹɹ ץʦʣʜʘʥʳʣʘʜʳ. 

0,1 ʄ ʤʝʪʘʧʝʨʠʦʜʘʪ ʥʘʪʨʠʡ (NaIO4) ʝʨʽʪʽʥʜʽʩʽ: 214 ʤʛ NaIO4 10 ʩʤ
3 

ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫʜʘ ʝʨʽʪʝʜʽ. 

ɹʦʨʛʠʜʨʠʜ ʥʘʪʨʠʡ ʝʨʽʪʽʥʜʽʩʽ: 4 ʤʛ Nʘɺʅ4 1 ʩʤ
3 ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫʜʘ ʝʨʽʪʝʜʽ. 

0,8%-ʜʳ "ɼʠʬʢʦ" ʘʛʘʨʳʥ 8 ʛ ʘʛʘʨʜʳ 1 ʜʤ3 ײץʨʘʤʳʥʜʘ 0,15ʄ NaCl ʙʘʨ 0,01ʄ 

ʌɹɽ-ʜʝ, ʨʅ 7,2-7,4 ʙʦʣʘʪʳʥ ʞᴅʥʝ ʨʠʚʘʥʦʣʜʳ ץʦʩʳʧ (10 ʤʛ 1 ʜʤ3 ʘʛʘʨסʘ) 

ʜʘʡʳʥʜʘʣʘʜʳ. ɽʨʽʛʝʥ ʘʛʘʨʜʳ ʤʘץʪʘ-ʤᴅʨʣʽʣʽ ʬʠʣʴʪʨʜʝʥ ᴇʪʢʽʟʽʧ, ʇʝʪʨʠ 

ʪʘʙʘץʰʘʣʘʨʳʥʘ 3,5Ñ0,5 ʤʤ ץʘʣʳשʜʳץʪʘ ײץʡʳʧ, ʩʫʳסʘʥסʘ ʜʝʡʽʥ ץʦʷʜʳ. 

1%-ʜ  r"ɼʠʬʢʦ" ʘʛʘʨʳʥ 10 ʛ ʘʛʘʨʜʳ 1 ʜʤ3 ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫʜʘ ʝʨʽʪʫ ʘʨץʳʣʳ 

ʜʘʡʳʥʜʘʣʘʜʳ. 
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2.1.7 ɾʘʩʫʰʘ ᴇʩʽʥʜʽʣʝʨʽʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ. 

ʊʦשʘʟʳʪץʳʰʪʘʥ ʰʳסʘʨʳʣסʘʥ ʘʤʧʫʣʘʜʘסʳ ʞʘʩʫʰʘ ᴇʩʽʥʜʽʣʝʨʽʥ ʜʝʨʝʫ 1-2 ʤʠʥ 

ʙʦʡʳ ʩʫ ʤʦʥʰʘʩʳʥʜʘ (37Ñ1)Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʙʘʪʳʨʳʣʘʜʳ. ʉʦʜʘʥ ʢʝʡʽʥ 

ʘʤʧʫʣʘʜʘסʳ ᴇʩʽʥʜʽ ʽ ʩʪʝʨʠʣʜʽ ʞʘסʜʘʡʜʘ ʧʠʧʝʪʢʘʤʝʥ ʘʣʳʧ, ʳʜʳʩץʘ ʘʫʳʩʪʳʨʳʣʳʧ, 

 ʘסʷʜʳ. ɾʘʩʫʰʘʣʳ ʩʫʩʧʝʥʟʠʷʥʳ 1,5 ʣʠʪʨʣʽʢ ʤʘʪʨʘʩʪʘʨײץ ʦʨʝʢʪʽʢ ʦʨʪʘץ ʘשʩʪʽʥʝ ʞʘװ

ʰʘʤʘʤʝʥ 20 ʤʣʥ ʞʘʩʫʰʘ ʤᴇʣʰʝʨʽʥʜʽ ʩʝʫʽʧ, ʪʝʨʤʦʩʪʘʪʪʘ (37Ñ1)Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 

ᴇʩʽʨʽʣʜʽ. ʂʝʣʝʩʽ ʢװʥʽ ץʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʝʩʢʽ ץʦʨʝʢʪʽʢ ʦʨʪʘʥʳ ʞʘשʘʩʳʥʘ 

ʘʫrʩʪʳʨʳʧ, ʞʘʩʫʰʘʣʳץ ץʘʙʘʪ ʪʦʣʳץ ץʘʣʳʧʪʘʩץʘʥʰʘ ᴇʩʽʨʫ ʧʨʦʮʝʩʽ ʞʘʣסʘʩʘʜʳ. 

 ,ʟʊ, ɺʅʂ-21, ʉʊɹפ ʰʽʥװ ʘʨʪʫ ʞᴅʥʝ ʟʝʨʪʪʝʫשʘʩʠʝʪʪʝʨʽʥ ʞʘץ שʂɹ ʚʠʨʫʩʳʥʳפ

Vero, פɹ ʞᴅʥʝ ʂɹ ʞʘʩʫʰʘʣʘʨʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 6-8 ʪᴅʫʣʽʢʪʽʢ ʊᴆʕ ץʦʣʜʘʥʳʣʜʳ. 

ɺʠʨʫʩʪʳ ʠʥʢʫʙʘʮʠʷʣʘʫ ʙʝʣʛʽʣʽ ʞʘʣʧʳ ᴅʜʽʩʪʝʨ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ. 

 ʪʳʨʫ. ɺʠʨʫʩʪʳ ʊᴆʕ ʩʘʨʳʫʳʟץײʂɹ ʚʠʨʫʩʳʥ 6-8 ʪᴅʫʣʽʢʪʽʢ ʊᴆʕ ʩʘʨʫʳʟʳʥʘ ʞפ

 ʳ 3-4 ʩʤסʟʳʥʜʳױ .ʪʳʨʳʣʜʳץײʽʩʪʽʢʝ ʞשʳ ʢʝסʦʨʪʘʩʳʥʜʘ שʘ ʘʫʘ ʢʘʤʝʨʘʩʳʥʳץץʘʧʰʳץ

ʙʦʣʘʪʳʥ ʠʥʝʥʽ ʞײʤʳʨʪץʘʥʳש ʙʦʡʣʳץ ᴇʩʽʤʝʥ ʞײʤʳʨʪץʘʥʳש ʞʦסʘʨסʳ ʞʘסʳʥʘʥ 2-3 

ʩʤ ʪʝʨʝשʜʽʢʪʝ ʤץײʠʷʪ ʝʥʛʽʟʪʽʧ ץʘʧʰʳסʳʥʘ 0,1-0,2 ʩʤ3   ʤʘʪʝʨʠʘʣ ʞʽʙʝʨʽʣʝʜʽ. 

ɾץײʪʳʨʳʣסʘʥʥʘʥ ʢʝʡʽʥ ץʘʙʳץʪʳש ʪʝʩʽʛʽ ʩʪʝʨʠʣʴʜʽ ʧʘʨʘʬʠʥʤʝʥ ʞʘʫʳʧ ʞᴅʥʝ 

ʞײʤʳʨʪץʘʥʳ ʪʝʨʤʦʩʪʘʪ ʠʥʢʫʙʘʪʦʨסʘ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. ʀʥʢʫʙʘʮʠʷ 2 ʢװʥʥʝʥ 7 ʢװʥʛʝ 

ʜʝʡʽʥ ʞװʨʛʽʟʽʣʝʜʽ. ʀʥʢʫʙʘʮʠʷ ʢװʥʽ ʙʽʪʢʝʥʥʝʥ ʢʝʡʽʥ ʞײʤʳʨʪץʘʥʳש ʩʳʨʪʳ ʩʧʠʨʪʧʝʥ 

ᴇשʜʝʣʛʝʥ ʩʦץ שʘʙʳסʳʥʥʳש ʘʡʥʘʣʘʩʳʥ ץʘʡʰʳʤʝʥ ʢʝʩʽʧ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʭʦʨʠʦʥ-

ʘʣʣʘʥʪʦʠʩʪʳץ ʤʝʤʙʨʘʥʘ ʤʝʥ ʩʘʨʳʫʳʟʳ ʘʨʘʣʳץ ʢʝʩʽʣʜʽ. ʉʦʜʘʥ ʢʝʡʽʥ ʧʠʥʮʝʪʧʝʥ 

ʩʘʨʳʫʳʟ ץʘʧʰʳסʳʥʘʥ ʘʞʳʨʘʪʳʧ, ʇʝʪʨʠ ʰʳʥʳ ʳʜʳʩʳʥʘ ʩʘʣʳʥʜʳ. פʘʙʳסʳʥ 

ʩʘʨʳʫʳʟʜʘʥ ʪʘʟʘʨʪʳʧ, ʬʠʟʠʦʣʦʛʠʷʣʳץ ʝʨʽʪʽʥʜʽʤʝʥ ʙʽʨʥʝʰʝ ʨʝʪ ʰʘʡסʘʥ ʩʦײ שʩʘץʪʘʧ 

ʢʝʩʽʧ ײץʤ  ʢᴇʤʝʛʽʤʝʥ ײʥʪʘץʪʘʣʜʳ. 

 ʪʳʨʫ ʢʝʟʽʥʜʝץײʪʳʨʫ. ɾץײʰʘʩʳʥʘ ʞץʘʙʳץ ʂɹ ʚʠʨʫʩʳʥ ʭʦʨʠʦʘʣʣʘʥʪʦʠʩפ

ʭʦʨʠʦʘʣʣʘʥʪʦʠʩʪʳץ ʤʝʤʙʨʘʥʘʥʳ ץʘʡʰʳʤʝʥ ʘʡʥʘʣʘʩʳʥ ʘʙʘʡʣʘʧ ʢʝʩʽʧ, ʥᴅʪʠʞʝʩʽʥʜʝ 

ʧʘʡʜʘ ʙʦʣסʘʥ ʪʝʩʽʢ ʘʨץʳʣʳ ץʘʙʳץ ʘʩʪʳ ץʘʙʳץʰʘʩʳʥʳש ʢʽʰʢʝʥʝ ʙᴇʣʽʛʽʥ (1 ʩʤ2) 

ʧʠʥʮʝʪʧʝʥ ʤץײʠʷʪ ʘʞʳʨʘʪʘʜʳ. 

ɹʝʣʛʽʣʽ ʪײʩʳʥʘ ʙʽʨ ʪʘʤʰʳ ʚʠʨʫʩʪʳ ʪʘʤʳʟʳʧ, ʞʘʙʳʩץʘץ ץʘסʘʟʙʝʥ ʞʘʫʳʧ 

ʙʝʢʽʪʽʣʜʽ. ɾץײʪʳʨʳʣסʘʥ ʞײʤʳʨʪץʘʥʳ ʪʝʨʤʦʩʪʘʪץʘ 7 ʪᴅʫʣʽʢʢʝ ʠʥʢʫʙʘʮʠʷʣʘʫסʘ 

 ʤʝʤʙʨʘʥʘʥʳ ץʭʦʨʠʦʘʣʣʘʥʪʦʠʩʪʳ  שʳʥʘʥ ʪᴅʞʽʨʠʙʝ ʙʽʪʢʝʥ ʩʦשʦʡʳʣʳʧ, ʩʦץ

ʘʞʳʨʘʪʳʣʜʳ. ɸʣʳʥסʘʥ ץʘʙʳץʰʘʥʳ ʝʢʽ ʨʝʪ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʝʨʽʪʽʥʜʽʜʝ ʞʫʳʧ, 

ʬʠʟʠʦʣʦʛʠʷʣʳץ ʝʨʽʪʽʥʜʽʩʽ ʙʘʨ ʇʝʪʨʠ ʳʜʳʩʳʥʘ ʩʘʣʳʧ, (ץʘʨʘ ʬʦʥʜʘ) ʟʘץʳʤʜʘʥʫʣʘʨ 

ʟʝʨʪʪʝʣʽʥʜʽ. ɺʠʨʫʩʪʳץ ʩʫʩʧʝʥʟʠʷʥʳ ʜʘʡʳʥʜʘʫ װʰʽʥ ץʘʙʳ0,5-1 ץ ʩʤ2 ᴇʣʰʝʤʜʽ 

ʙᴇʣʽʢʪʝʨʛʝ ײʩʘץʪʘʣʳʧ, ʛʦʤʦʛʝʥʠʟʘʪʦʨʜʳש ʢᴇʤʝʛʽʤʝʥ ײʥʪʘץʪʘʣʜʳ. 

 

2.1.8  ɾʘʩʫʰʘʥʳ ʨʦʣʣʝʨʣʽʢ ʞᴅʥʝ ʩʪʘʮʠʦʥʘʨʣʳ, ᴅʜʽʩʪʝʨʤʝʥ ᴇʩʽʨʫ. 

ɾʘʩʫʰʘʣʘʨʜʳ ʨʦʣʣʝʨʣʽʢ ᴅʜʽʩʧʝʥ ᴇʩʽʨʫ װʰʽʥ ʙᴇʪʝʣʢʝʥʽ ʞᴅʥʝ ʙʘʨʘʙʘʥʜʳ 

 ʘʙʘʪʪʳ ʘʧʧʘʨʘʪץ-ʘʥ ʘʨʥʘʡʳ ʩᴇʨʝʣʽסʘ ʘʨʥʘʣסʳʣʘʨʜʳ ʘʡʥʘʣʜʳʨʫסʦʥʜʳʨץ

 ʪʳʩʳ ʤʝʥ 3 ʣʠʪʨʣʽʢ ᴇʩʽʨʫײץ ʦʣʜʘʥʳʣʘʜʳ. ɾʘʩʫʰʘʣʘʨʜʳ ᴇʩʽʨʫʜʝ 0,5 ʣʠʪʨʣʽʢ ᴇʩʽʨʫץ

ʢʦʣʙʘʣʘʨʳ ʘʣʳʥʜʳ. ɸʡʥʘʣʤʘʣʳ ʨʦʣʣʝʨʣʽʢ ʢʦʥʪʝʡʥʝʨʣʝʨʛʝ ʞʘʩʫʰʘʣʘʨʜʳ ʩʝʙʫ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʰʘʤʘʤʝʥ 200-300 ʤʳש ʞʘʩʫʰʘ/ʩʤ3  ʙʦʣʜʳ. ʈʦʪʘʮʠʷʣʳץ 
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ʞʳʣʜʘʤʜʳ10-12 ץ ʘʡʥ/ʩʘסʘʪ ײץʨʘʜʳ, ᴇʩʽʨʫ ʤʝʜʠʫʤʳ ʤᴇʣʰʝʨʽ ʨʦʣʣʝʨʣʽʢ ʢʦʣʙʘʥʳש 

ʰʘʤʘʤʝʥ 1/20 ʙᴇʣʽʛʽʥʜʝ ʙʦʣʜʳ[139]. 

.  

 

ʉʫʨʝʪ 3ï ɹʘʨʘʙʘʥ ʪʠʧʪʽʢ ʨʦʣʣʝʨʣʽʢ ʘʧʧʘʨʘʪ 

 

ɹײʣ ʘʧʧʘʨʘʪʧʝʥ ʙʽʨ ʤʝʟʛʽʣʜʝ ʢᴇʣʝʤʽ 3 ʣ ʙʦʣʘʪʳʥ 108 ʳʜʳʩʪʳ ʘʡʥʘʣʜʳʨʳʧ, 

ʞʘʩʫʰʘʣʘʨʜʳ ᴇʩʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʤʦʣ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʚʠʨʫʩʪʳש ʙʠʦʣʦʛʠʷʣʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽ ʩʪʘʮʠʦʥʘʨʣʳץ ᴇʩʢʽʥʜʝʫʛʝ ץʘʨʘסʘʥʜʘ 1-2 ʝʩʝ ʞʦסʘʨʳ ʙʦʣʜʳ.  

ɾʘʩʫʰʘʣʘʨʜʳ ʩʪʘʮʠʦʥʘʨʣʳץ ᴅʜʽʩʧʝʥ ʪʝʨʤʦʩʪʘʪʪʘʨʜʘ ᴇʩʽʨʛʝʥʜʝ ʢᴇʣʝʤʽ 1,5 ʣ 

ʙʦʣʘʪʳʥ ʘʨʥʘʡʳ ʤʘʪʨʘʩʪʘʨʜʳ ץʦʣʜʘʥʘʜʳ. ɾʘʩʫʰʘ ᴇʩʽʥʜʽʣʝʨʽʥ ʩʝʙʫ ʤᴇʣʰʝʨʽ ï 10-

100 ʤʳש ʞʘʩʫʰʘ/ʩʤ3 ʙʦʣʜʳ. 

 

 ʘʥʪʠʛʝʥʽʥ ʜʘʡʳʥʜʘʫ שʂɹ ʚʠʨʫʩʳʥʳפ 2.1.9

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʥʪʠʛʝʥ ʜʘʡʳʥʜʘʫסʘ ʧʘʡʜʘʣʘʥʳʣסʘʥ ᴇʩʢʽʥ 

ʩʫʩʧʝʥʟʠʷʣʘʨʜʳש ʙʘʩץʘ ʤʠʢʨʦʘץʟʘʣʘʨʤʝʥ (ʙʘʢʪʝʨʠʷʣʘʨʤʝʥ) ʟʘץʳʤʜʘʣסʘʥʳʥ ɽʇʉ, 

ɽʇɸ, ɽʇɹʉ, ʉʘʙʫʨʦ ʞᴅʥʝ ʊʠʦʛʣʠʢʦʣʴ ץʦʨʝʢʪʽʢ ʦʨʪʘʣʘʨʳʥʜʘ ʪʝʢʩʝʨʽʣʜʽ (ʪʘʟʘʣʳסʳ). 

ʉʦʥʳʤʝʥ ץʘʪʘʨ פʂɹ ʚʠʨʫʩʳʥʘ ʜʘʡʳʥʜʘʣסʘʥ ʘʥʪʠʛʝʥʜʝʨ ʙʝʣʩʝʥʜʽʣʽʛʽ ʞᴅʥʝ 

ʩʝʟʽʤʪʘʣʜʳסʳ ʟʝʨʪʭʘʥʘʣʳץ ᴅʜʽʩʪʝʨʤʝʥ ʪʝʢʩʝʨʽʣʜʽ. 

 .ʦʣʜʘʥʳʣʜʳץ ʰʽʥ ʙʽʨʥʝʰʝ ᴅʜʽʩʪʝʨװ ʘʥʪʠʛʝʥʽʥ ʜʘʡʳʥʜʘʫ שʂɹ  ʚʠʨʫʩʳʥʳפ

 

2.1.10 ʍʨʝʥ ʧʝʨʦʢʩʠʜʘʟʘʩʳʤʝʥ ʛʘʤʤʘ ï ʛʣʦʙʫʣʠʥ ʢʦʴʶʛʘʮʠʷʩʳ 

ʂʦʥʥʳש ʩʧʠʨʪʪʽʢ ᴅʜʽʩʽ ʙʦʡʳʥʰʘ, ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʜʽ ʙᴇʣʽʧ ʘʣʫ ʥʝʛʽʟʛʽ װ  h

ʢʝʟʝשʥʝʥ ʪײʨʘʜʳ: 

- ʙʘʩʪʘʧץʳ ʪײʥʜʳʨʫ - ʛʘʤʤʘ ʞᴅʥʝ ʙʝʪʘ-ʛʣʦʙʫʣʠʥʜʝʨʜʽ ʪײʥʜʳʨʫ; 
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- ʝʢʥ̔ʰʽ - ʙʝʪʘ-ʛʣʦʙʫʣʠʥʜʽ ʙᴇʣʽʧ ʘʣʫ: ʙʝʪʘ-ʛʣʦʙʫʣʠʥʜʽ ʩʫʩʧʝʥʟʠʷʜʘʥ ʞʦʶ; 

ʰ̔װ - ʥʰʽ - ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʜʽ ʪײʥʜʳʨʫ: ʪʘʟʘ ʛʘʤʤʘ-ʛʣʦʙʫʠʥʜʫ ʙᴇʣʽʧ ʘʣʫ; 

ɹʽʨʽʥʰʽ ʢʝʟʝש:  

 ʳʣʳ  7,0-7,2ץʙʫʬʝʨ ʘʨ ץʨʅ-ʳʥ ˉ1 ʘʮʝʪʘʪʪʳ  שʘʥ ʩʘʨʳʩʫʜʳסʦʣʜʘʥʳʣץ -

ʞʝʪʢʽʟʽʣʜʽ. 1 ʣʠʪʨ 0Áʉ ʜʝʡʽʥ ʩʘʣץʳʥʜʘסʘʥ ʩʘʨʳʩʫסʘ 883 ʩʤ3 53 % ʤʠʥʫʩ 15Áʉ ʜʝʡʽʥ 

ʩʘʣץʳʥʜʘסʘʥ ʨʝʢʪʠʬʠʢʘʪ ʵʪʠʣ ʩʧʠʨʪʽʥʽש ʝʨʽʪʽʥʽʩʽ ץʦʩʳʣʜʳ. ʉʘʨʳʩʫʜʳש 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʤʠʥʫʩ 5Áʉ ʜʝʡʽʥ ʘץʳʨʳʥ ʪװʩʝʜʽ, ʘʣ ʩʧʠʨʪʪʽʥ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ  26 % 

ʞʝʪʝʜʽ. ɼʘʡʳʥʜʘʣסʘʥ ʩײʡʳץʪʳץʪʳ ʘʨʘʣʘʩʪʳʨʳʧ, ʪʦשʘʟʘʪץʳʰץʘ ʤʠʥʫʩ 6°1Áʉ  10-12 

ʩʘסʘʪץʘ ʪײʥʙʘ ʧʘʡʜʘ ʙʦʣʫ װʰʽʥ ʩʘʣʳʧ ץʦʷʜʳ. ɸʣסʘʰץʳ ʪײʥʙʘ ʢʝʟʝשʽʥʜʝ ʛʣʦʙʫʣʠʥʜʝʨ 

ʪᴇʤʝʥ ʪװʩʝʜʽ, ʘʣ ʙʝʪʢʽ ץʘʙʘʪʳʥʜʘ ʘʣʴʙʫʤʠʥʜʽʢ ʬʨʘʢʮʠʷ ץʘʣʳʧ ץʦʷʜʳ. ɻʣʦʙʫʣʠʥʜʝʨ 

ʪײʥʙʘʩʳ 15 ʤʠʥ ʽʰʽʥʜʝ ʮʝʥʪʨʠʬʫʛʘ ʘʨץʳʣʳ ʤʠʥʫʩ 4°2 Áʉ  8000-10000 ʦʙ/ʤʠʥ 

ʞʳʣʜʘʤʜʳץʪʘ ʙᴇʣʽʥʝʜʽ. ʉʦʜʘʥ ʢʝʡʽʥ ʪײʥʙʘʥʳש ʩʘʣʤʘסʳ ᴇʣʰʝʥʝʜʽ. 

ɽʢʽʥʰʽ ʢʝʟʝש: 

- ʘʣסʘʰץʳ ʪײʥʜʳʨʫʜʘʥ ʘʣʳʥסʘʥ ʛʣʦʙʫʣʠʥʜʝʨʜʽש ʪײʥʙʘʩʳʥ ʛʦʤʦʛʝʥʜʽ ץʘʣʳʧץʘ 

ʜʝʡʽʥ 2 ʢᴇʣʝʤʜʝ ʘʨʘʣʘʩʪʳʨʳʣʜʳ. ɼʘʡʳʥʜʘʣסʘʥ 1 ʛ ʛʦʤʦʛʝʥʘʪץʘ 9,5 ʩʤ3ʜʠʩʪʠʣʣʷʪʪʳ 

ʩʫ ץʦʩʳʣʘʜʳ. 

ɽʢʽʥʰʽ ʪײʥʜʳʨʫ ʢʝʟʝʥʽʥʜʝ ʛʣʦʙʫʣʠʥʜʝʨ ʝʨʽʪʽʥʜʽʩʽʥʝ ˉ2 ʘʮʝʪʘʪʪʳ ʙʫʬʝʨ 

 ʘסʦʩʧʘץ ʘʥסʜʘʡʳʥʜʘʣ שʨʅ 5,0-5,1 ʞʝʪʫʽ ʪʠʽʩ. ʨʅ ʙʝʣʛʽʣʝʥʛʝʥ ʩʦ  שʦʩʧʘʥʳץ ,ʦʩʳʣʳʧץ

ʪʝש ʤᴇʣʰʝʨʜʝ ʤʠʥʫʩ 11Ñ1Áʉ ʜʝʡʽʥ ʩʘʣץʳʥʜʘסʘʥ 26 % ʩʧʠʨʪ ʝʨʽʪʽʥʜʽʩʽ ײץʡʳʣʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ץʦʩʧʘʥʳש ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʤʠʥʫʩ 4Ñ2Áʉ ʪᴇʤʝʥʜʝʡʜʽ, ʘʣ ʩʧʠʨʪʪʳʥ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 13 % ʞʝʪʝʜʽ. ɼʘʡʳʥʜʘʣסʘʥ ʩײʡʳץʪʳץʪʳ ʘʨʘʣʘʩʪʳʨʳʧ, 

ʪʦשʘʟʘʪץʳʰʪʘ ʤʠʥʫʩ 4Ñ2Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʪײʥʙʘʥʳש ʧʘʡʜʘ ʙʦʣʫʳ װʰʽʥ 

ʙʘʡʣʘʥʳʩʪʳ 10-12 ʩʘסʘʪ ײʩʪʘʡʜʳ. ɽʢʽʥʰʽ ʪײʥʜʳʨʫ ʢʝʟʝʥʽʥʜʝ ʪײʥʙʘ ʙʦʣʳʧ ʙʝʪʘ-

ʛʣʦʙʫʣʠʥʜʽ ʬʨʘʢʮʠʷ ʪװʩʝʜʽ, ʦʣ 15 ʤʠʥ  ʽʰʽʥʜʝ ʮʝʥʪʨʠʬʫʛʘ ʘʨץʳʣʳ 4°2Áʉ  8000-

10000 ʦʙ/ʤʠʥ ʞʳʣʜʘʤʜʳץʪʘ ʘʡʥʘʣʜʳʨʫʜʘ ʧʘʡʜʘ ʙʦʣʘʜʳ. ɾʦסʘʨסʳ ץʘʙʘʪʳʥʜʘ 

ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʜʽ ʬʨʘʢʮʠʷ ץʘʣʳʧ ץʦʷʜʳ. 

 :שʰʽʥʰʽ ʢʝʟʝת

- ɽʢʽʥʰʽ ʪײʥʜʳʨʫ ʢʝʟʝʥʽʥʜʝ ʘʣʳʥסʘʥ ʮʝʥʪʨʠʬʫʛʘʪʪʳ 1 ʄ ʥʘʪʨʠʡ ʙʠʢʘʨʙʦʥʘʪ 

ʝʨʽʪʽʥʜʽʩʽʤʝʥ ʨʅ 7,0-7,2 ʜʝʡʽʥ ʩʽʣʪʽʣʝʥʜʽ. ʀʦʥ ʝʨʽʪʽʥʜʽʩʽʥʽʥ 0,05 ʜʝʡʽʥ ʞʝʪʢʽʟʫ װʰʽʥ 

1 ʜʤ3 ʩʽʣʪʽʣʝʥʛʝʥ ʮʝʥʪʨʠʬʫʛʘʪץʘ  1,5-1,7 ʛ  ʭʣʦʨʣʳ ʥʘʪʨʠʡ ʪײʟʳʥ ץʦʩʳʣʜʳ. ɽʨʽʪʽʥʜʽʥʽ 

ʤʠʥʫʩ 3Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 1-2 ʩʘסʘʪ ʘʨʘʩʳʥʜʘ ײʩʪʘʣʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ ʤʠʥʫʩ 15Áʉ 

ʩʫʳʪʳʣסʘʥ 53% ʩʧʠʨʪʪʳ ʘץʳʨʳʥ ʘʨʘʣʘʩʪʳʨʤʘʣʳ ʪװʨʜʝ ײץʡʳʣʜʳ. ʄײʥʜʘʡ ʤᴇʣʰʝʨ 

0,4 ʜʤ3-ʛʝ  - 1 ʜʤ3 ʝʨʽʪʽʥʜʽ ʙʝʣʛʽʣʝʥʛʝʥ ʝʩʝʧʪʝʥ ʘʣʳʥסʘʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʩʧʠʨʪʪʳש 

ʘץʪʳץ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 26% ʪʝש ʙʦʣʫʳ ʢʝʨʝʢ, ʘʣ ʪʝʤʧʝʨʘʪʫʨʘ ʤʠʥʫʩ 3ʉ̄ ʪװʩʫ ʢʝʨʝʢ. 

ɼʘʡʳʥʜʘʣסʘʥ ʩײʡʳץʪʳץʪʳ ʘʨʘʣʘʩʪʳʨʳʧ, ʪʦשʘʟʘʪץʳʰʪʘ ʤʠʥʫʩ 6Ñ1Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 

ʪײʥʙʘʥʳש ʧʘʡʜʘ ʙʦʣʫʳ װʰʽʥ 10-12 ʩʘסʘʪ ײʩʪʘʡʜʳ.  ɸʨʳ ץʘʨʘʡ ʞʦסʘʨסʳ ץʘʙʘʪʳʥʜʘסʳ 

ʙᴇʣʰʝʢʪʽ ʘʣʳʧ ʪʘʩʪʘʧ, ʘʣ ʪᴇʤʝʥʜʝʛʽ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥ ʪײʥʙʘʩʳʥ ʩʫʳץʪʳץʪʘ ʤʠʥʫʩ 

5Áʉ 20 ʤʠʥ ʽʰʽʥʜʝ 10000 ʦʙ/ʤʠʥ  ʞʳʣʜʘʤʜʳץʪʘ ʮʝʥʪʨʠʬʫʛʘʜʘʥ ʞװʨʛʽʟʝʜʽ. ɻʘʤʤʘ-

ʛʣʦʙʫʣʠʥ ʪײʥʙʘʩʳʥ ʩʫʳץʪʘ ᴇʣʰʝʧ ʘʣʳʧ, ʝʢʽ ʤᴇʣʰʝʨʜʝ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʝʨʽʪʽʥʜʽʤʝʥ 

ʘʨʘʣʘʩʪʳʨʘʜʳ. 
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2.1.11 ʂʦʥʲʶʛʘʪ ʜʘʡʳʥʜʘʫ 

ʍʨʝʥ ʧʝʨʦʢʩʠʜʘʟʘʩʳʤʝʥ ʢʦʥʴʶʛʘʮʠʷʩʳ Wilson M.B. ʞᴅʥʝ  Nakane P.K. ᴅʜʽʩʽ 

ʙʦʡʳʥʰʘ ʞװʟʝʛʝ ʘʩʪʳ [140]. ʆʣ װʰʽʥ "Biozymelaboratories" (ױʣʳʙʨʠʪʘʥʠʷ) 

ʬʠʨʤʘʩʳʥʳש ʭʨʝʥ ʧʝʨʦʢʩʠʜʘʟʘʩʳ ץʦʣʜʘʥʳʣʜʳ, ʦʥʳש ʪʘʟʘʣʳסʳ R/Z = 2,6-3,4, ʘʣ 

ʤʝʥʰʽʢʪʽ ʙʝʣʩʝʥʜʽʣʽʛʽ 650 ʙʘʩʪʘʧ 1400 ʝʜ/ʤʛ ʜʝʡʽʥ ʙʦʣʜʳ. 

16 ʤʛ ʇʍʈ ʧʨʝʧʘʨʘʪʳ 4 ʩʤ3 ʜʠʩʪʠʣʣʷʪʪʳ ʩʫסʘ ʘʨʘʣʘʩʪʳʨʳʣʜʳ. ʆʩʳ ץʦʩʧʘסʘ 

0,8 ʩʤ3 ʞʘשʘʜʘʥ ʜʘʡʳʥʜʘʣסʘʥ 0,1 ʄ  NʘIO4 ʝʨʽʪʽʥʜʽʩʽ ץʦʩʳʣʜʳ. ɸʣʳʥסʘʥ ץʦʩʧʘ 20 

ʤʠʥ ʽʰʽʥʜʝ ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʘʨʘʣʘʩʪʳʨʳʣʜʳ, ʩʦשʳʥʘʥ 6 ʪʘʤʰʳ 

ʵʪʠʣʝʥʛʣʠʢʦʣʴ ץʦʩץʘʥ ʩʦץ שʦʩʧʘ 5 ʤʠʥ ʽʰʽʥʜʝ ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ײʩʪʘʣʜʳ. 

ʉʦשʳʥʘʥ ᴇשʜʝʣʛʝʥ ʧʝʨʦʢʩʠʜʘʟʘʥʳש ʨʅ - 9,5 ʞʝʪʢʽʟʪʫ װʰʽʥ 0,01 ʄ ʂɹɹ-ʛʝ ץʘʨʩʳ 18-

24 ʩʘסʘʪ ʘʨʘʩʳʥʜʘ, (4Ñ2)Á ʉ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʜʠʘʣʠʟʛʝ ץʦʡʳʣʜʳ. ʉʦʜʘʥ ʢʝʡʽʥ ʙײʣ 

ʬʨʘʢʮʠʷסʘ ʨʅ - 9,5  0,01 ʄ ʂɹɹ-ʛʝ ץʘʨʩʳ 18-24 ʩʘסʘʪ ʘʨʘʩʳʥʜʘ, (4Ñ2)Áʉ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʜʠʘʣʠʟʜʝʣʛʝʥ 28 ʤʛ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥ ץʦʩʳʣʜʳ. ɹʘʡʣʘʥʳʩ 

ʨʝʘʢʮʠʷʩʳ ʞװʨʫ װʰʽʥ ץʦʩʧʘ 3 ʩʘסʘʪ ʙʦʡʳ ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ײʩʪʘʣʜʳ, ʘʨʥʘʡʳ 

ʤʘʛʥʠʪ ʘʧʧʘʨʘʪʳʤʝʥ ʰʘʡץʘʣʜʳ. 

ʉʦʜʘʥ ʢʝʡʽʥ ʙʘʡʣʘʥʳʩʪʳ ʪʦץʪʘʪʫ ʤʘץʩʘʪʳʥʜʘ ץʦʩʧʘסʘ 0,32 ʩʤ3 Nʘɺʅ4 ץʦʩʳʧ 

(Nʘɺʅ4 4 ʤʛ ʢᴇʣʝʤʽ 1 ʩʤ
3 ʜʠʩʪʠʣʣʷʪʪʳ ʩʫסʘ ʝʨʽʪʽʣʜʽ), ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ 

ʪʘסʳʜʘ 2 ʩʘסʘʪץʘ ʠʥʢʫʙʘʮʠʷסʘ ץʦʡʳʣʜʳ. ɸʣʳʥסʘʥ ʠʤʤʫʥʦʧʝʨʦʢʩʠʜʘʟʘʣʳץ 

ʢʦʥʲʶʛʘʪʪʳש ʨʅ - 7,4 ʞʝʪʢʽʟʪʫ װʰʽʥ 0,01 ʄ ʬʦʩʬʘʪʪʳ ʙʫʬʝʨʣʽ ʪײʟ ʝʨʽʪʽʥʜʽʩʽ (ʌɹʊ) 

  .ʦʡʳʣʜʳץ ʘʪ ʙʦʡʳ,  (4Ñ2)Áʉ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʜʠʘʣʠʟʛʝסʘʨʩʳ 18-24 ʩʘץ

ʉʦשʳʥʘʥ ʜʘʡʳʥ ʙʦʣסʘʥ ʢʦʥʲʶʛʘʪ ʨʘʟʤʝʨʽ 1,2ʭ100 ʩʤ G-200 ʩʝʬʘʜʝʢʩʽ 

ʪʦʣʪʳʨʳʣסʘʥ ʢʦʣʦʥʢʘ ʘʨץʳʣʳ ʪʘʟʘʨʪʳʣʜʳ, ʪʘʟʘʨʪʫ ʢʝʟʽʥʜʝ ʬʨʘʢʮʠʷʣʘʨ 3-5 ʩʤ3 

ʢᴇʣʝʤʜʝ  ʞʠʥʘʣʜʳ. ɾʠʥʘʣסʘʥ ʬʨʘʢʮʠʷʣʘʨʜʳ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʜʝ 280, 403 ʥʤ 

ʪʦʣץʳʥ ײʟʳʥʜʳץʪʘʨʳʥʜʘ ʦʧʪʠʢʘʣʳץ ʪʳסʳʟʜʳʣʳסʳ ᴇʣʰʝʥʜʽ. 

ᴄʨʙʽʨ ʢʦʥʲʶʛʘʪʪʳש ʬʨʘʢʮʠʷʣʘʨʳʥʳש ʢᴇʨʩʝʪʢʽʰʽ RZ = ɼ403/ɼ280 ʬʦʨʤʫʣʘ 

ʘʨץʳʣʳ ʝʩʝʧʪʝʛʝʥʜʝ 0,3-0,6 ײץʨʘסʘʥ ʬʨʘʢʮʠʷʣʘʨʳʥ ʙʽʨʳסשʘʡ ʞʠʥʘʧ, ץʘʣסʘʥʜʘʨʳ 

ʢʝʨʝʢʩʽʟ ʜʝʧ ʪʘʙʳʣʜʳ. 

 ʘʥסʦʩʳʤʰʘ Wilson M.B. ʞᴅʥʝ  Nakane P.K. ᴅʜʽʩʽ ʙʦʡʳʥʰʘ ʜʘʡʳʥʜʘʣפ

ʠʤʤʫʥʦʧʝʨʦʢʩʠʜʘʟʘʣʳץ ʢʦʥʲʶʛʘʪʪʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ ʩʝʟʽʤʪʘʣʜʳסʳ ʀʌɸ 

ʘʨץʳʣʳ ʪʝʢʩʝʨʽʣʜʽ.   
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3 ɿɽʈʊʊɽʋ ʅᴄʊʀɾɽʃɽʈɯ 

 

3.1 ɼʠʘʛʥʦʩʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʜʘʡʳʥʜʘʫ װʰʽʥ ʽʥʜʝʪ ʦʰʘסʳʥʘʥ 

 .ʰʘʫʣʘʫץʰʪʘʤʤʳʥ ʦ ץʵʧʠʟʦʦʪʠʷʣʳ שʂɹ ʚʠʨʫʩʳʥʳפ

ɹʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʧʨʦʙʣʝʤʘʣʘʨʳʥʳס שʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳ ʞᴅʥʝ 

ʊᴅʞʽʢʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ɹʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʞᴅʥʝ ʙʠʦʪʝʭʥʦʣʦʛʠʷ 

ʧʨʦʙʣʝʤʘʣʘʨʳʥʳש ʠʥʩʪʠʪʫʪʳ ʘʨʘʩʳʥʜʘ ʢʝʣʽʩʽʤ-ʰʘʨʪ ʥʝʛʽʟʽʥʜʝ ʊᴅʞʽʢʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʘʫʤʘסʳʥʜʘ 2005 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʞʘʥʫʘʨʣʘʨ ʤʝʥ ײץʩʪʘʨʜʳש 

 .ʟʝʛʝ ʘʩʳʧ ʢʝʣʝʜʽװʤʳʩʪʘʨʳ ʞײʨʛʽʟʫ ʞװʘʫʽʧʪʽ ʠʥʬʝʢʮʠʷʣʘʨʳʥʘ ʤʦʥʠʪʦʨʠʥʛ ʞץ

ʄʦʥʠʪʦʨʠʥʛʪʽש ʤʘץʩʘʪʳ ʞʘʥʫʘʨʣʘʨ ʤʝʥ ײץʩʪʘʨʜʳץ שʘʥ ʩʘʨʳʩʫʳʥʳװ שʣʛʽʣʝʨʽʥ, 

ʩʦʥʜʘʡ-ʘץ ʵʧʠʟʦʦʪʠʷʣʳץ ʦʰʘץʪʘʨʜʘʥ ʙʠʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳװ שʣʛʽʣʝʨʽʥ ʘʣʫ 

ʞᴅʥʝ ʜʝ ʦʩʳ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʟʝʨʪʭʘʥʘʣʳץ ʞʘסʳʜʘʡʜʘ ʚʠʨʫʩʪʳץ ʽʥʜʝʪʪʝʨʛʝ ʟʝʨʪʪʝʫ 

ʙʦʣʘʪʳʥ. 

ʆʩʳ ʦʨʘʡʜʘ ʊᴅʞʽʢʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʘʫʤʘסʳʥʜʘ ʗʚʘʥ ʘʫʜʘʥʳʥʜʘ ʙʝʣʛʽʩʽʟ 

ʽʥʜʝʪʪʝʥ ᴇʣʛʝʥ ʞᴅʥʝ ʘʫʳʨʳʧ ʪײʨסʘʥ ץʦʡʣʘʨʜʳש ʘסʟʘʣʘʨʳʥʘʥ (ʣʠʤʬʘ ʪװʡʽʥʜʝʨʽ, ᴇʢʧʝ, 

ʙʘʫʳʨ, ʙװʡʨʝʢ) ʞᴅʥʝ ץʘʥ ʙʠʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʳʥʳװ שʣʛʽʣʝʨʽ ʚʠʨʫʩʦʣʦʛʠʷʣʳץ 

ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʪʽʣʫ װʰʽʥ ʘʣʳʥʜʳ. 

ᴆʣʛʝʥ ʞʘʥʫʘʨʣʘʨʜʘʥ ʘʣʳʥסʘʥ ʤװʰʝ װʣʛʽʣʝʨʽʥ ʪʘʟʘ ײץʤʤʝʥ ײʥʪʘץʪʘʧ, 

ʩʪʝʨʠʣʴʜʽ ʬʠʟʦʣʦʛʠʷʣʳץ ʝʨʽʪʽʥʜʽ ץʦʩʳʧ, 20% ʩʫʩʧʝʥʟʠʷ ʜʘʡʳʥʜʘʣʜʳ. 

ɸʣʳʥסʘʥ ʩʫʩʧʝʥʟʠʷʣʘʨ װʰ ʨʝʪ ʤʠʥʫʩ 40 Áʉ  ʤײʟʜʘʪʳʣʜʳ ʞᴅʥʝ ʙᴇʣʤʝ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʝʨʽʪʽʣʜʽ, ʩʦשʳʥʘʥ 4300 g 30 ʤʠʥʫʪ ʫʘץʳʪʳʥʜʘ ʮʝʥʪʨʠʬʫʛʘʜʘ 

ʘʡʥʘʣʜʳʨʳʣʜʳ, ʩײʡʳץʪʳץʪʳש ʞʦסʘʨסʳ ץʘʙʘʪʳʥ ʚʠʨʫʩʦʣʦʛʠʷʣʳץ ʪʝʢʩʝʨʫʜʝʥ 

ᴇʪʢʽʟʪʽʣʜʽ. 

ʉײʡʳץʪʳץʪʳ ʞʘʩʫʰʘ ʪʦʨʰʘʣʘʨʳ ʞᴅʥʝ ʀʌʊ ץʦʶ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʜʳ.  

ɸʫʨʫʜʳץ שʦʟʜʳʨסʳʰʳʥ ʦץʰʘʣʘʫ װʰʽʥ, ʘʣʳʥסʘʥ װʣʛʽʣʝʨʤʝʥ פʟʊ, ɺʅʂ-21, ʉʊɹ, 

Vero, פɹ ʞᴅʥʝ ʂɹ ʞʘʩʫʰʘʣʘʨʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 6-8 ʪᴅʫʣʽʢʪʽʢ ʊᴆʕ ʞץײʪʳʨʫ 

ʞװʨʛʽʟʪʽʣʜʽ. ɾʘʩʫʰʘ ʞᴅʥʝ ʵʤʙʨʠʦʥ ᴇʩʽʥʜʽʣʝʨʽʥʜʝ 2-3 ʨʝʪ ץʘʪʘʨʳʥʘʥ ʧʘʩʩʘʞ 

ʞʘʩʘʣʳʥʜʳ. 

 

 ʰʘʣʘʫץʂɹ ʚʠʨʫʩʳʥ ʊᴆʕ - ʜʘʥ ʦפ 3.1.1

ɾʦסʘʨʳʜʘ ʩʠʧʘʪʪʘʣסʘʥ ᴅʜʽʩ ʙʦʡʳʥʰʘ 7 ʢװʥʜʽʢ ʊᴆʕ 1:5 ʩײʡʳʪʳʣסʘʥ 

ʙʠʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳ20% ש-ʜʳץ ʩʫʩʧʝʥʟʠʷʩʳʤʝʥ ʩʘʨʳʫʳʟ ץʘʧʰʳץץʘ 

ʘʥʪʠʙʠʦʪʠʢʪʝʨʤʝʥ ᴇשʜʝʛʝʥ ʩʦ0,2 ,ש ʩʤ3  ʤᴇʣʰʝʨʽʥʜʝ ʞץײʪʳʨʳʣʜʳ. 

ɾץײʪʳʨʳʣסʘʥ ʊᴆʕ ʞʝʪʽ ʢװʥ ʙʦʡʳ 370ʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʠʥʢʫʙʘʮʠʷʣʘʥʜʳ, ʢװʥ 

ʩʘʡʳʥ  ʦʚʦʩʢʦʧ ʘʨץʳʣʳ ʵʤʙʨʠʦʥʥʳש ᴇʟʛʝʨʽʣʫʽ ץʘʨʘʣʜʳ.   

ʕʤʙʨʠʦʥʜʘʨʜʳש ᴇʣʫʽ ʊᴆʕ ʟʘʣʘʣʜʘʫʜʳ2 ש ʧʘʩʩʘʞʳʥʘʥ ʢʝʡʽʥ 72-96 ʩʘסʘʪ 

ʘʨʘʣʳץʪʘ ʦʨʳʥ ʘʣʜʳ, ᴇʣʛʝʥ ʵʤʙʨʠʦʥʜʘʨ 10-14 ʩʘסʘʪ ʙʦʡʳ 4 0ʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 

ʩʘʣץʳʥʜʘʪʳʣʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ ʩʘʨʳʫʳʟ ץʘʧʰʳץʪʘʨʳ (ʉפ) ᴅʜʽʩʪʝʤʝʜʝʛʽʜʝ 

ʢᴇʨʩʝʪʽʣʛʝʥʽʥʜʝʡ ʞʠʥʘʣʜʳ. 

ʉʘʨʳʫʳʟ ץʘʧʰʳץʪʘʨʳʥʘʥ 20% ʩʫʧʝʥʟʠʷ ʜʘʡʳʥʜʘʣʳʧ, פʂɹ ʚʠʨʫʩʳʥʘ 

ʘʥʪʠʛʝʥʥʽש ʙʘʨ-ʞʦסʳʥ ɼʇʈ-ʜʘ ʞᴅʥʝ ʵʣʝʢʪʨʦʥʜʳ ʤʠʢʨʦʩʢʦʧʧʝʥ ʟʝʨʪʪʝʣʜʽ. ɼʇʈ-ʜʘ 
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 ʥᴅʪʠʞʝʣʝʨʽ 9 - ʢʝʩʪʝʜʝ שʣ ʪᴅʞʽʨʙʠʝʥʽײʪʘʣʜʳ, ʙץʘʥʪʠʛʝʥʽ ʘʥʳ שʂɹ ʚʠʨʫʩʳʥʳפ

ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʂʝʩʪʝ 9  -  ʊᴆʕ ʚʠʨʫʩʳ ʙʘʨ ʩʫʩʧʝʥʟʠʷʣʘʨʜʘʥ ɼʇʈ ʢᴇʤʝʛʽʤʝʥ פʂɹ 

ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʽʥ ʘʥʳץʪʘʫ  
ˉˉ 

ʧ/ʧ 

ɿʝʨʪʪʝʣʝʪʽʥ 

ʤʘʪʝʨʠʘʣʜʘʨ 

ɾץײʪʳʨʫסʘ 

ʧʘʡʜʘʣʘʥסʘʥ 

ʙʠʦʤʘʪʝʨʠʘʣʜʘʨ, 20% 

ʇʘʩʩʘʞ 

ʜʝשʛʝʡʣʝʨʽ 

ʅᴅʪʠʞʝ 

1 ʉפ ʃʠʤʬʘ ʪװʡʽʥʜʝʨʽ  2 + 

2 ᴆʢʧʝ 2 + 

3 ʂᴇʢʙʘʫʳʨ 2 + 

4 ɹʘʫʳʨ  3 - 

5 ɹװʡʨʝʢ 2 - 

 + ʘʥ 2פ 6

7 ʊɸ + 

 - ɸפ 8

ɽʩʢʝʨʪʫ:       1. ç+è - ʦש ʥᴅʪʠʞʝʣʝʨ; 

                             2. ç-è - ʪʝʨʽʩ ʥᴅʪʠʞʝʣʝʨ. 

                         3. ʉפ- ʩʘʨʳʫʳʟ ץʘʧʰʳץʪʘʨʳ 

                             4. çʊɸè ï ʪᴅʥʜʽ ʘʥʠʛʝʥ. 

                             5. çפɸè ï ץʘʣʳʧʪʳ ʘʥʪʠʛʝʥ. 

 

ʂʝʩʪʝ 9 - ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ ʥᴅʪʠʞʝʣʝʨ ʙʦʡʳʥʰʘ 7 ʪᴅʫʣʽʢʪʽʢ ʊᴆʕ 

ʙʠʦʤʘʪʝʨʠʘʣʜʘʨʤʝʥ ʟʘʣʘʣʜʘסʘʥ ʢʝʟʜʝ 2-3 ʧʘʩʩʘʞ ʜʝשʛʝʡʽʥʜʝ ʣʠʤʬʘ ʪװʡʽʥʜʝʨʽ, ᴇʢʧʝ, 

ʢᴇʢʙʘʫʳʨ ʞᴅʥʝ ץʘʥ ʙʠʦʤʘʪʝʨʠʘʣʜʘʨʳʥʜʘ פʂɹ ʚʠʨʫʩʳ ʙʘʨ ʝʢʝʥʜʽʛʽ ʜᴅʣʝʣʜʝʥʜʽ. 

ʉʦʥʜʘʡ-ʘפ ,ץʂɹ ʚʠʨʫʩʳʥʳץ שʦʟʜʳʨסʳʰʳʥ ʙᴇʣʽʧ ʘʣʫ װʰʽʥ 1:5 ʩײʡʳʣʪʳʣסʘʥ 

ʙʠʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳ20% ש ʩʫʩʧʝʥʟʠʷʩʳʤʝʥ 12 ʢװʥʜʽʢ ʊᴆʕ ʍɸפ-ʳ 

ʞץײʪʳʨʳʣʜʳ. 

ɽʢʽʥʰʽ ʧʘʩʩʘʞ ʜʝשʛʝʡʽʥʝʥ ʢʝʡʽʥ ʍɸפ-ʥʘʥ ʞʠʥʘʣסʘʥ ʙʠʦʤʘʪʝʨʠʘʣʜʘʥ (ץʘʥ) 

ɼʇʈ- ʜʘ פʂɹ ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʽ ʘʥʳץʪʘʣʜʳ. ʅᴅʪʠʞʝʣʝʨʽ 9 - ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

   

ʂʝʩʪʝ 10 - ʍɸפ ʚʠʨʫʩʳ ʙʘʨ ʩʫʩʧʝʥʟʠʷʣʘʨʜʘʥ ɼʇʈ ʢᴇʤʝʛʽʤʝʥ פʂɹ ʚʠʨʫʩʳʥʳש 

ʘʥʪʠʛʝʥʽʥ ʘʥʳץʪʘʫ  

 
ˉˉ 

ʧ/ʧ 

ɿʝʨʪʪʝʣʝʪʽʥ 

ʤʘʪʝʨʠʘʣʜʘʨ 

ɾץײʪʳʨʫסʘ 

ʧʘʡʜʘʣʘʥסʘʥ 

ʙʠʦʤʘʪʝʨʠʘʣʜʘʨ, 20% 

ʇʘʩʩʘʞ 

ʜʝשʛʝʡʣʝʨʽ 

ʅᴅʪʠʞʝ 

1 ʍɸפ  ʃʠʤʬʘ ʪװʡʽʥʜʝʨʽ 2 - 

2 ᴆʢʧʝ 2 - 

3 ʂᴇʢʙʘʫʳʨ 2 - 

4 ɹʘʫʳʨ 2 - 

5 ɹװʡʨʝʢ 2 - 

 + ʘʥ 2פ 6

7 ʊɸ + 
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 - ɸפ 8

ɽʩʢʝʨʪʫ:  1 ç+è - ʦש ʥᴅʪʠʞʝʣʝʨ; 

                 2 ç-è - ʪʝʨʽʩ ʥᴅʪʠʞʝʣʝʨ 

                 3 çʊɸè ï ʪᴅʥʜʽ ʘʥʠʛʝʥ. 

                 4 çפɸè ï ץʘʣʳʧʪʳ ʘʥʪʠʛʝʥ. 

                 5 çʍɸפè - ʭʦʨʠʦʘʣʣʘʥʪʦʠʩʪʽʢ ץʫʳʩ 

 

ʉפ ʞᴅʥʝ ʍɸפ ʘʣʳʥסʘʥ ʚʠʨʫʩʳ ʙʘʨ ʩʫʩʧʝʥʟʠʷʣʘʨ ʩʦשʳʥʘʥ פʟʊ, ɺʅʂ-21, ʉʊɹ, 

Vero, פɹ ʞᴅʥʝ ʂɹ ʞʘʩʫʰʘʣʘʨʳʥʳש ʞʘʩʫʰʘʣʘʨʳʥ ʟʘʣʘʣʜʘʫסʘ, ʩʦʥʜʘʡ-ʘץ 

ʞʘʥʫʘʨʣʘʨסʘ ʙʠʦʣʦʛʠʷʣʳץ ʪᴅʞʽʨʠʙʝ ץʦʶ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʜʳ. 

 

 ʢʫʣʴʪʫʨʘʣʘʨʜʘ ץʳʰʳʥ ʞʘʩʫʰʘʣʳסʦʟʜʳʨץ שʚʠʨʫʩʳʥʳ  שʂɹ - ʥʽפ 3.1.2

ʙᴇʣʽʧ ʘʣʫ. 

ʉʝʟʽʤʪʘʣ ʞװʡʝʣʝʨʜʝ (ʉʊɹ, Vero, פɹ, פʟʊ, ɺʅʂ-21 ʞᴅʥʝ ʂɹ) פʂɹ ʚʠʨʫʩʳʥʳש 

-פʉ שʰʽʥ ʦʩʳ ʘʪʘʣʤʳʰ ʞʘʩʫʰʘʣʘʨʜʳ 7 ʪᴅʫʣʽʢʪʽʢ ʊᴆʕ-ʥʳװ ʳʰʳʥ ʙᴇʣʽʧ ʘʣʫסʦʟʜʳʨץ

ʥʘʥ ʘʣʳʥסʘʥ ʚʠʨʫʩʪʳץ ʩʫʩʧʝʥʟʠʷʣʘʨʤʝʥ (ʣʠʤʬʘ ʪװʡʽʥʜʝʨʽ, ᴇʢʧʝ, ʢᴇʢʙʘʫʳʨ ʞᴅʥʝ 

 ʛʝʡʽʥʜʝשʘʥ ʞʘʩʫʰʘʣʘʨʜʘ ʚʠʨʫʩʪʳ 3 ʧʘʩʩʘʞ ʜʝסʳ ʘʪʘʣסʘʨסʘʥ) ʟʘʣʘʣʜʘʥʜʳ. ɾʦץ

ᴇʩʢʽʥʜʝʫ ʞװʨʛʽʟʽʣʜʽ, ʥᴅʪʠʞʝʩʽ 10-ʢʝʩʪʝʜʝ.  

 

ʂʝʩʪʝ 11 ï ɹʠʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʳ ᴅʨ-ʪװʨʣʽ ʩʝʟʽʤʪʘʣ ʞװʡʝʣʝʨʜʝ ᴇʩʢʽʥʜʝʫ 

 
ɾʘʩʫʰʘʣʘʨ ˉ1 ˉ2 ˉ3 ˉ4 

1
 
ʧ
ʘ
ʩ
ʩ
ʘ
ʞ

 

2
 
ʧ
ʘ
ʩ
ʩ
ʘ
ʞ

 

3
 
ʧ
ʘ
ʩ
ʩ
ʘ
ʞ

 

1
 
ʧ
ʘ
ʩ
ʩ
ʘ
ʞ

 

2
 
ʧ
ʘ
ʩ
ʩ
ʘ
ʞ

 

3
 
ʧ
ʘ
ʩ
ʩ
ʘ
ʞ

 

1
 
ʧ
ʘ
ʩ
ʩ
ʘ
ʞ

 

2
 
ʧ
ʘ
ʩ
ʩ
ʘ
ʞ

 

3
 
ʧ
ʘ
ʩ
ʩ
ʘ
ʞ

 

1
 
ʧ
ʘ
ʩ
ʩ
ʘ
ʞ

 

2
 
ʧ
ʘ
ʩ
ʩ
ʘ
ʞ

 

3
 
ʧ
ʘ
ʩ
ʩ
ʘ
ʞ

 

 + + - + - - + - - + - - ʟʊפ

ɺʅʂ-21 - - - - - + - - + - - + 

ʉʊɹ - - - - - - - - - - - + 

Vero - - + - - + - - + + + + 

 + - - + - - - - - - - - ɹפ

ʂɹ - - - - - - - - - - - + 

     ɽʩʢʝʨʪʫ:  1. ç+è - ʦש ʥᴅʪʠʞʝʣʝʨ; 

                             2. ç-è - ʪʝʨʽʩ ʥᴅʪʠʞʝʣʝʨ. 

                             3. çˉ1è ï ʉפ ʃʠʤʬʘ ʪװʡʽʥʜʝʨʽʤʝʥ ʟʘʣʘʣʜʘʥסʘʥ ʙʠʦʤʘʪʝʨʠʘʣ. 

                             4. çˉ2è ï ʉפ ᴇʢʧʝʤʝʥ ʟʘʣʘʣʜʘʥסʘʥ ʙʠʦʤʘʪʝʨʠʘʣ. 

                             5. çˉ3è ï ʉפ ʢᴇʢ ʙʘʫʳʨʤʝʥ ʟʘʣʘʣʜʘʥסʘʥ ʙʠʦʤʘʪʝʨʠʘʣ. 

                             6. çˉ4è ï ʉץ פʘʥʤʝʥ ʟʘʣʘʣʜʘʥסʘʥ ʙʠʦʤʘʪʝʨʠʘʣ. 

 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ץʘʥʤʝʥ ʩʘʨʳʫʳʟ ץʘʧʰʳץʪʘʨʳʥ (ʉפ) ʟʘʣʘʣʜʘסʘʥ 

ʩʫʩʧʝʥʟʠʷʣʘʨʳʤʝʥ ʙʠʦʤʘʪʝʨʠʘʣ פʟʊ, ɺʅʂ-21, ʉʊɹ, Vero, פɹ ʞᴅʥʝ ʂɹ ʞʘʩʫʰʘʣʘʨ 

ʤʦʥʦץʘʙʘʪʪʘʨʳʥʜʘ 2-3 ʧʘʩʩʘʞ ʜʝשʛʝʡʣʝʨʽʥʜʝ ʮʠʪʦʣʦʛʠʷʣʳץ ʧʘʪʦʣʦʛʠʷʣʳץ 

ᴅʨʝʢʝʪʪʝʨ (ʎʇᴄ) ʧʘʡʜʘ ʙʦʣʜʳ. ɸʣ ץʘʣסʘʥ ʙʠʦʤʘʪʝʨʠʘʣʜʘʨʜʘ ʃʠʤʬʘ ʪװʡʽʥʜʝʨʽʤʝʥ 

ʟʘʣʘʣʜʘʥסʘʥ, ᴇʢʧʝʤʝʥ, ʢᴇʢ ʙʘʫʳʨʤʝʥ ʟʘʣʘʣʜʘʥʳʧ ʘʣʳʥסʘʥ ʉפ ʩʫʩʧʝʥʟʠʷʣʘʨʳ 
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ʞʦסʘʨסʳ ʘʪʘʣסʘʥ 6 ʞʘʩʫʰʘ ʤʦʥʦץʘʙʘʪʪʘʨʳʥʜʘ ʪʦʣʳײץ ץʥʜʳ ʎʇᴄ ʙʝʨʤʝʜʽ. ʗסʥʠ, ˉ1 

ʙʠʦʤʘʪʝʨʠʘʣ ʪʝʢ פʟʊ ʤʝʥ Vero ʞʘʩʫʰʘʣʘʨʜʘ ʎʇᴄ ʙʝʨʩʝ, ˉ2 ʙʠʦʤʘʪʝʨʠʘʣ - פʟʊ, 

ɺʅʂ-21, Vero ʞʘʩʫʰʘʣʘʨʳʥʜʘ, ʘʣ ˉ3 ʙʠʦʤʘʪʝʨʠʘʣ - פʟʊ, ɺʅʂ-21, Vero, פɹ 

ʞʘʩʫʰʘʣʘʨ ʤʦʥʦץʘʙʘʪʪʘʨʳʥʜʘ ʎʇᴄ ʙʝʨʜʽ. 

ʊʦʣʳײץ ץʥʜʳ ʤʘסʣײʤʘʪ ʘʣʫ װʰʽʥ ʞʘʩʫʰʘ ʤʦʥʦץʘʙʘʪʪʘʨʳʥʥʘʥ ʘʣʳʥסʘʥ 

ʚʠʨʫʩʪʳץ ʩʫʩʧʝʥʟʠʷʣʘʨʜʳש ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʝʨʽ ʪʝʢʩʝʨʽʣʜʽ, ʦʣ װʰʽʥ 3 

ʧʘʩʩʘʞ ᴇʪʢʝʥ ʩʫʩʧʝʥʟʠʷʣʘʨ ʧʘʡʜʘʣʘʥʜʳ, ʥᴅʪʠʞʝʩʽ 11-ʢʝʩʪʝʜʝ 

          ʂʝʩʪʝ 12 ï ɾʘʩʫʰʘ ʤʦʥʦץʘʙʘʪʪʘʨʳʥʥʘʥ ʘʣʳʥסʘʥ ʚʠʨʫʩʪʳץ ʩʫʩʧʝʥʟʠʷʣʘʨʜʳש 

ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʝʨʽʥ ʘʥʳץʪʘʫ 

 
ɾʘʩʫʰʘʣʳץ ʚʠʨʫʩʪʳץ 

ʩʫʩʧʝʥʟʠʷʣʘʨ 

ɹʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ, lg ʎᴄʊ50/ʩʤ
3  

ˉ1 ˉ2 ˉ3 ˉ4 

 ʟʊ 3,4 3,54 3,24 4,15פ

ɺʅʂ-21 ʪ 3,12 3,05 3,25 

ʉʊɹ ʪ ʪ ʪ 2,55 

Vero 4,2 4,0 3,50 6,50 

 ɹ ʪ ʪ 2,95 3,95פ

ʂɹ ʪ ʪ ʪ 3,58 

ɽʩʢʝʨʪʫ - çʪè - ʪʝʢʩʝʨʽʣʛʝʥ ʞʦץ.                            

 

ʊᴅʞʽʨʠʙʝ ʥᴅʪʠʞʝʩʽʥʜʝ פʂɹ-ʥʽש  ʚʠʨʫʩʳ Vero ʞʘʩʫʰʘʩʳʥʜʘ ʞʦסʘʨסʳ 

ʙʝʣʩʝʥʜʽʣʽʢ ʢᴇʨʩʝʪʪʽ, ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ 3,5-6,5 lg ʎᴄʊ50/ʩʤ
 ʨʘʜʳ, ʘʣײץ 3

ʙʘʩץʘ ʞʘʩʫʰʘʣʘʨ ʚʠʨʫʩʪʳש ʙʝʣʩʝʥʜʽʣʽʛʽ 2,55-4,2 lg ʎᴄʊ50/ʩʤ
3 ʙʦʣʜʳ, ʩʦʥʜʳץʪʘʥ 

ʪᴅʞʽʨʠʙʝʥʽש ʙʘʨʳʩʳʥʜʘ ʀʌʊ-ʥʳ ʞʘʩʘʧ ʰʳסʘʨʫ װʰʽʥ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ 

ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʜʘʡʳʥʜʘʫ ʢʝʟʽʥʜʝ Vero ʞʘʩʫʰʘʩʳʥ ץʦʣʜʘʥʘʪʳʥ ʙʦʣʜʳץ. 

 

3.1.3 Vero ʞʘʩʫʰʘʩʳʥʘʥ ʘʣʳʥסʘʥ פʂɹ - ʥʽש  ʚʠʨʫʩʳʥʳש ʧʘʡʜʘʣʘʥʳʧ 

ʞʘʥʫʘʨʣʘʨסʘ ʙʠʦʣʦʛʠʷʣʳץ ʪᴅʞʽʨʠʙʝ ץʦʶ 

Vero ʞʘʩʫʰʘʩʳʥʳש ʤʦʥʦץʘʙʘʪʳʥʘʥ ʰʳסʘʨʳʣʳʧ ʘʣʳʥסʘʥ פʂɹ-ʥʽש  

ʚʠʨʫʩʳʥʳש ʙʠʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʳ ʥʝʛʽʟʽʥʜʝ ʝʢʽ ʝʰʢʽ ʤʝʥ ʝʢʽ ץʦʡʣʘʨסʘ 

ʙʠʦʣʦʛʠʷʣʳץ ʪᴅʞʽʨʠʙʝ ʞװʨʛʽʟʽʣʜʽ. ɺʠʨʫʩʳ ʙʘʨ Vero ʞʘʩʫʰʘʩʳʥʳש ʤʘʪʝʨʠʘʣʳ ʝʢʽ 

ʙʘʩ ʝʰʢʽ ʤʝʥ ʝʢʽ ʙʘʩ ץʦʡסʘ 2 ʩʤ3 ʢᴇʣʝʤʽʥʜʝ ᴅʨ ץʘʡʩʳʩʳʥʘ ʚʝʥʘ ץʘʥ ʪʘʤʳʨʳʥʘ 

ʝʥʛʽʟʪʽʣʜʽ. ʄʘʪʝʨʠʘʣ ʙʝʣʩʝʥʜʽʣʽʛʽ 6,50 lg ʎᴄʊ50/ʩʤ
3. ɿʘʣʘʣʜʘʥסʘʥ ʞʘʥʫʘʨʣʘʨ ʢװʥʘʨʘ 

ʢʣʠʥʠʢʘʣʳץ ʪʝʢʩʝʨʽʩʪʝʥ ᴇʪʽʧ ʪײʨʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʜʝʥʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ᴇʣʰʝʥʜʽ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʨʘסʳ 12-ʰʽ ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʽʛʝʥ. 

 

ʂʝʩʪʝ 13 - ɹʠʦʤʘʪʝʨʠʘʣʜʳ ʞץײʪʳʨʳʣסʘʥʥʘʥ ʢʝʡʽʥʛʽ ʞʘʥʫʘʨʣʘʨʜʳש ʜʝʥʝ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ  
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  ɾʘʥʫʘʨ         

ʪװʨʽ 

ʊʝʤʧʝʨ

ʘʪʫʨʘ 

ᴇʣʰʝʫ 

ʫʘץʳʪʳ 

                              ʊʝʤʧʝʨʘʪʫʨʘ ᴇʣʰʝʛʝʥ ʢװʥʜʝʨ 
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13 - ʢʝʩʪʝʛʝ ʩᴅʡʢʝʩ, Vero ʞʘʩʫʰʘʩʳʥʳש ʤʦʥʦץʘʙʘʪʳʥʘʥ ʰʳסʘʨʳʣʳʧ ʘʣʳʥסʘʥ 

 ʦʡʣʘʨʜʘ 4 ʞᴅʥʝ 5-ʰʽץ ,ʘʥʥʘʥ ʢʝʡʽʥסʪʳʨץײʤʘʪʝʨʠʘʣʜʘʨʤʝʥ ʞ שʚʠʨʫʩʳʥʳ  שʂɹ-ʥʽפ

ʢװʥʜʝʨʽ ʜʝʥʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳ40,3 ש ï 42,6 0ʉ ʜʝʡʽʥ ʢᴇʪʝʨʽʣʫʽ ʙʘʡץʘʣʜʳ, ʘʣ ˉ1 

 ʪʘʣʜʳ. ɽʰʢʽʣʝʨʛʝץʘʥʳ ʘʥʳסʪʘʣץʥ ʙʦʡʳ ʩʘװʘʨʳ ʜʝʥʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 5 ʢסʦʡʜʘ ʞʦץ

ʢʝʣʩʝʢ ʜʝʥʝ ץʳʟʫʳ ˉ1 5 ʢװʥʽ 40,2 0ʉ ʢᴇʨʩʝʪʩʝ, ˉ2 7 ʢװʥʽ 40,3 0ʉ ʢᴇʨʩʝʪʪʽ, ʙײʣ ʜʝʥʝ 

  .ʘʣʜʳץʥ ʽʰʽʥʜʝ ʢʝʰʢʽ ʤʝʟʛʽʣʜʝ ʙʘʡװʢᴇʪʝʨʽʣʫʽ ʪʝʢ ʙʽʨ ʢ שʳʟʫʳʥʳץ

 ,ʘʣʜʳץʦʡʜʘ ʞᴅʥʝ ˉ2 ʝʰʢʽʜʝ ʙʘʡץ ʙʝʣʛʽʣʝʨ ʪʝʢ ˉ1 ץʂɹ-ʥʝ ʩᴅʡʢʝʩ ʢʣʠʥʠʢʘʣʳפ

 .ʘʣʳʧʪʘ ʙʦʣʜʳץ ʳʜʘʡʳ ʙʽʨסʞʘ ץʬʠʟʠʦʣʦʛʠʷʣʳ שʘʥ ʞʘʥʫʘʨʣʘʨʜʳסʘʣץ

 ʪʘʣʜʳ, ʙʘʩ ʙᴇʣʽʢʪʝʨʽ ʽʩʽʥʝ ʙʘʩʪʘʜʳ, ʩʫʨʝʪʪʝץʥʽ ʩʪʦʤʘʪʠʪ ʘʥʳװʦʡʜʘ 5-ʰʽ ʢץ 1ˉ

ʢᴇʨʩʝʪʽʣʛʝʥ.  
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ʉʫʨʝʪ 4 ï פʂɹ-ʥʽש  ʚʠʨʫʩʳʥʳש ʤʘʪʝʨʠʘʣʜʘʨʤʝʥ ʞץײʪʳʨʣrסʘʥ ץʦʡʜʳש ʞᴅʥʝ 

ʝʰʢʽʥʽש ʢʣʠʥʠʢʘʣʳץ ʙʝʡʥʝʩʽ 

 

ʊᴅʞʽʨʠʙʝ ʙʘʨʳʩʳʥʜʘ פʂɹ-ʥʽש  ʚʠʨʫʩʳʥʳש ʤʘʪʝʨʠʘʣʜʘʨʤʝʥ ʞץײʪʳʨʣrסʘʥ 

ʙװʢʽʣ ʞʘʥʫʘʨʣʘʨ 9 ʪᴅʫʣʽʢʪʝ ʪʦʣʳץ ʞʘʟʳʣʜʳ. 

ɾʘʥʫʘʨʣʘʨ 30 ʪᴅʫʣʽʢʪʝʥ ʢʝʡʽʥ ץʘʥ ʩʘʨʳʩʫʳ ʩʳʥʘʤʘʣʘʨʳ ʘʣʳʥʜʳ ʞᴅʥʝ ɼʇʈ 

ʤʝʥ ʂɹʈ ᴅʜʽʩʪʝʨʽʤʝʥ ʘʥʪʠʜʝʥʝʣʝʨʜʽש ʙʝʣʩʝʥʜʽʣʽʛʽ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʟʝʨʪʪʝʫʣʝʨʜʽש 

ʥᴅʪʠʞʝʣʝʨʽ 14-ʰʽ ʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ.. 

 

ʂʝʩʪʝ 14ï ɸʫʨʳʧ ᴇʪʢʝʥ ʞʘʥʫʘʨʣʘʨʜʳץ שʘʥ ʩʘʨʳʩʫʳʥʜʘסʳ ʘʥʪʠʜʝʥʝʣʝʨʜʽש 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ 

 
ˉˉ ʧ/ʧ ɾʘʥʫʘʨ ʪװʨʽ ʅᴅʪʠʞʝʣʝʨ 

ɼʇʈ ʂɹʈ 

ʊɸ פɸ ʊɸ פɸ 

 - ʦʡ ˉ1 1:2 - 1:40פ 1

 - ʦʡ ˉ2 - - 1:20פ 2

3 ɽʰʢʽ ˉ1 - - - - 

4 ɽʰʢʽ ˉ2 - - 1:20 - 

 

ʂʝʩʪʝʛʝ ʩᴅʡʢʝʩ ˉ1 ʞᴅʥʝ 2 ץʦʡʣʘʨʜʳ ʞᴅʥʝ ˉ2 ʝʰʢʽʜʝ פʂɹ ʚʠʨʫʩʳʥ 

ʞץײʪʳʨסʘʥʥʘʥ 30 ʪᴅʫʣʽʢʪʝʥ ʢʝʡʽʥ ץʘʥ ʩʘʨʳʩʫʣʘʨʳʥʜʘ ʘʥʪʠʜʝʥʝ ʙʝʣʩʝʥʜʽʣʽʛʽ ʂɹʈ-ʜʘ 

 ,ʪʘʣʜʳץʦʡʜʘ ʘʥʳץ ʘʪʳʥʘʩʳʥʜʘ ˉ1ץ ʨʘʩʘ, ʘʣ ɼʇʈ-ʜʘ ʘʥʪʠʜʝʥʝ ʪʝʢ 1:2ײץ 1:20-1:40

ˉ1 ʝʰʢʽʜʝ ץʘʥ ʩʘʨʳʩʫʣʘʨʳʥʜʘ פʂɹ ʚʠʨʫʩʳʥʘ ץʘʨʩʳ ʘʥʪʠʜʝʥʝ ʘʥʳץʪʘʣʤʘʜʳ. 
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ʉʫʨʝʪ 5 - ɹᴇʣʽʥʽʧ ʘʣʳʥסʘʥ פʂɹ ʚʠʨʫʩʳʥ פʊ-ʇʊʈ ᴅʜʽʩʽʤʝʥ ʪʝʢʩʝʨʜʽʢ. ʆʣ װʰʽʥ   

 .ʦʣʜʘʥʳʣʜʳץ

 

ʊʝʢʩʝʨʫʛʝ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ 6,50 lg ʎᴄʊ50/ʩʤ
3  Vero ʞᴅʥʝ ʙʝʣʩʝʥʜʽʣʽʛʽ 

4,15 lg ʎᴄʊ50/ʩʤ
3  ʙʦʣʘʪʳʥ פʟʊ ʞʘʩʫʰʘʣʘʨʳʥʳש ʚʠʨʫʩʪʳץ ʩʫʩʧʝʥʟʠʷʣʘʨʳ ʘʣʳʥʜʳ, 

ʩʦʥʜʘʡ-ʘץ ץʘʣʳʧʪʘסʳ ʤʘʪʝʨʠʘʣ ʨʝʪʽʥʜʝ ʟʘʣʘʣʜʘʥʙʘסʘʥ Vero ʞʘʩʫʰʘʩʳ ʤʦʥʦץʘʙʘʪʳ 

 .ʧʘʨʘʪʪʘʨʳ ʢᴇʨʩʝʪʽʣʛʝʥץʦʣʜʘʥʳʣʜʳ. ʂʝʩʪʝ-14 ʪʝʩʪ ʘץ

ʊʝʩʪ ʘץʧʘʨʘʪʳ 

ʊʝʩʪ ʘʪʳ 02.09.24 BTV zonde 

ʊʝʩʪ ʙʘʩʪʘʣʫʳ 02.09.2024 10:26:52 

ʊʝʩʪ ʘʷץʪʘʣʫʳ 02.09.2024 12:30:11 

ʆʧʝʨʘʪʦʨ ɾײʣʜʳʟ 

ʊʝʩʪʥʽש ʦʨʳʥʜʘʣʫ ʙʘסʜʘʨʣʘʤʘʩʳ Rotor-Gene 1.8.17.5 

ʊʝʩʪ ץʦʣ ʪʘשʙʘʩʳ ʊʝʩʪ ʜײʨʳʩ 

Green ʙʝʣʛʽʩʽʥʽש ʜʝשʛʝʡʽ 6,67 

ʇʨʦʬʠʣʴ 

ʎʠʢʣ ʇʘʨʘʤʝʪʨʣʝʨ 

 @ ʘʥ ʪʝʤʧʝʨʘʪʫʨʘסʨʳʣײʩʪʘʧ ʪױ

50Ác, 30 ʤʠʥ. 0 ʩʝʢ.  

  

 @ ʘʥ ʪʝʤʧʝʨʘʪʫʨʘ 2סʨʳʣײʩʪʘʧ ʪױ

95Ác, 10 ʤʠʥ. 0 ʩʝʢ.  

  

Cycling (40 ץʘʡʪʘʣʘʫ)  Step 1 @ 95Ác, ױʩʪʘʧ ʪײʨʳʣסʘʥ ʪʝʤʧʝʨʘʪʫʨʘ 15 ʩʝʢ. 

  Step 2 @ 55Ác, ױʩʪʘʧ ʪײʨʳʣסʘʥ ʪʝʤʧʝʨʘʪʫʨʘ 30 ʩʝʢ. 

  Step 3 @ 70Ác, ױʩʪʘʧ ʪײʨʳʣסʘʥ ʪʝʤʧʝʨʘʪʫʨʘ 30 ʩʝʢ., 

ʎʠʢʣʜʝʫ ʜʝʪʝʢʮʠʷʩʳ A([Green][1][1]) 
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ʉʫʨʝʪ 6- Cycling A.Green װʰʽʥ ʩʘʥʜʳץ ʢᴇʨʩʝʪʢʽʰʽ 

ʂʝʩʪʝ 15 - פʊ-ʇʊʈ ᴅʜʽʩʽʥʽש ʥᴅʪʠʞʝʩʽ  
 

 ʣʛʽת̄ 

ʩʠʧʘʪʪʘʤʘʩʳ 

CT ʉʪʘʥʜʘʨʪ 

 ʳסʦʶʣʳʣʳץ

(ʂᴇʰʽʨʤʝʩʽ) 

 ʳʥסʦʶʣʳʣʳפ

ʝʩʝʧʪʝʫ  

(ʂᴇʰʽʨʤʝʩʽ) 

ɺʘʨʠʘʮʠʷ 

ʢʦʵʬʬʠʮʝʥʪʽ, % 

Ct ʦʨʪʘ 

ʝʩʝʧʧʝʥ 

1 ʉʳʥʘʤʘ, פʂɹ 

ʚʠʨʫʩʳ 

ʘʥʳץʪʘʣסʘʥ 

Vero 

ʞʘʩʫʰʘʩʳ 

25,49    25,49 

2 ʉʳʥʘʤʘ, פʂɹ 

ʚʠʨʫʩʳ 

ʘʥʳץʪʘʣסʘʥ 

 ʟʊ ʞʘʩʫʰʘʩʳפ

27,33    27,33 

3 ʉʳʥʘʤʘ, 

 ʘʣʳʧʪʳ Veroץ

ʞʘʩʫʰʘʩʳ 

     

4 ʆש ʙʘץʳʣʘʫ 29,22    29,22 

 ʘʣʳʧʪʳפ 5

ʙʘץʳʣʘʫ 

     

 

ʂʝʩʪʝ 15- פʊ-ʇʊʈ ᴅʜʽʩʽʥʽש ʥᴅʪʠʞʝʩʽ ʙʦʡʳʥʰʘ Vero ʞᴅʥʝ פʟʊ ʚʠʨʫʩʳ ʙʘʨ 

ʞʘʩʫʰʘ ʩʫʩʧʝʥʟʠʷʣʘʨʳʥʜʘ פʂɹ ʚʠʨʫʩʳʥʳש ʈʅʂ ʙʘʨ ʝʢʝʥʽ ʜᴅʣʝʣʜʝʥʜʽ. 
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3.1.4 ɹʠʦʤʘʪʝʨʠʘʣʜʘʨʜʘ פʂɹ ʚʠʨʫʩʳʥʳש ʚʠʨʠʦʥʜʘʨʳʥ ʵʣʝʢʪʨʦʥʜʳ 

ʤʠʢʨʦʩʢʦʧʧʝʥ ʟʝʨʪʪʝʫ 

ᴆʣʛʝʥ ʞʘʥʫʘʨʜʳץ שʘʥʳʥʘʥ ʘʣʳʥסʘʥ װʣʛʽʥʽ Vero ʞʘʩʫʰʘʩʳʥʘ 

ʞץײʪʳʨʳʣסʘʥʥʘʥ ʢʝʡʽʥ ʙʽʨʽʥʰʽ ʧʘʩʩʘʞʳʥʜʘ ʚʠʨʫʩ ʙᴇʣʽʥʽʧ ʘʣʳʥʜʳ. ɸʣʳʥסʘʥ ʚʠʨʫʩʳ 

ʙʘʨ ʩʫʩʧʝʥʟʠʷʥʳ ץʦʟʜʳʨסʳʰʳʥ ʘʞʳʨʘʪʫ װʰʽʥ ʵʣʝʢʪʨʦʥʜʳ ʤʠʢʨʦʩʢʦʧ ʘʨץʳʣʳ 

ʟʝʨʪʪʝʣʜʽ. ʕʣʝʢʪʨʦʥʜʳ ʤʠʢʨʦʩʢʦʧʠʷʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʦץʰʘʫʣʘʥסʘʥ 

 ʳʥʘʥסʞʘ ץʳʥ ʞᴅʥʝ ʤʦʨʬʦʣʦʛʠʷʣʳסʨʽʥʝ ʞʘʪʘʪʳʥʜʳװOrbiviruses ʪ שʳʰʪʳסʦʟʜʳʨץ

 .ʪʘʣʜʳץʩʘʩ ʝʢʝʥʜʽʛʽ ʘʥʳץײ ʂɹ ʚʠʨʫʩʳʥʘפ

 

 
 

ʉʫʨʝʪ 7- ʕʣʝʢʪʨʦʥʜʳ ʤʠʢʨʦʩʢʦʧʠʷʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʩʫʨʝʪʪʝ 

ʢᴇʨʩʝʪʽʣʛʝʥ 

 

ʉʫʨʝʪʪʝ ʵʣʝʢʪʨʦʥʜʳ ʤʠʢʨʦʩʢʦʧʠʷʣʳץ ʟʝʪʪʝʫʜʝ ʚʠʨʫʩʪʳש ʚʠʨʠʦʥʜʘʨʳʥʳש 

ʬʦʨʤʘʩʳ ʢᴇʨʩʝʪʽʣʛʝʥ (200000 ʝʩʝ װʣʢʝʡʪʽʣʛʝʥ). ʉʦʥʜʘʡ-ʘץ ʙײʣ ʩʫʩʧʝʥʟʠʷ ʂפɹ 

ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʽʥ ʘʥʳץʪʘʡʪʳʥ ʌʨʘʥʮʠʷʜʘ ʰʳסʘʨʳʣסʘʥ çID.Vetè ʀʌʊ ʞʠʥʘסʳ 

ʘʨץʳʣʳ ץʦʟʜʳʨסʳʰʪʳש ʘʥʪʠʛʝʥʽ ʙʘʨ-ʞʦסʳʥʘ ʩʳʥʘʣʜʳ. ʀʌʊ-ʜʘ ʩʫʩʧʝʥʟʠʷ 

  .ʪʘʣʜʳץʘʥʪʠʛʝʥʽ ʙʘʨ ʝʢʝʥʽ ʘʥʳ שʂɹ ʚʠʨʫʩʳʥʳפ ʨʘʤʳʥʜʘײץ

ɸʣʳʥסʘʥ פʂɹ ʚʠʨʫʩʳʥʳש ʞʘʩʫʰʘʣʳץ  ʠʟʦʣʷʪʳ "RT/RIBSP-07/16" ʰʪʘʤʤʳ 

ʜʝʧ ʘʪʘʣʜʳ. פʂɹ ʚʠʨʫʩʳʥʳש ʰʪʘʤʤʳ "RT/RIBSP-07/16" ʄ-13-08/ɼ ʥᴇʤʽʨʽʤʝʥ 

çɹʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʧʨʦʙʣʝʤʘʣʘʨʳʥʳס שʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʳשè 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨ ʰʪʘʤʤʜʘʨʳʥʳש ʢʦʣʣʝʢʮʠʷʩʳʥʜʘ ʩʘץʪʘʣʫ װʰʽʥ ᴇʪʢʽʟʪʽʣʜʽ. 

 ʘʨʪʫשRT/RIBSP-07/16" ʰʪʘʤʳʥ ʞʘ" שʂɹ ʚʠʨʫʩʳʥʳפ  3.2

ʂʦʣʣʝʢʮʠʷʣʳץ "RT/RIBSP-07/16" ʰʪʘʤʳʥ VERO ʞʘʩʫʰʘ ᴇʩʽʥʜʽʣʝʨʽʥʜʝ 

ʞʘשʘʨʪʳʣʜʳ. ʆʩʳ ʞʘʩʫʰʘʜʘ װʰ ʨʝʪ ʧʘʩʩʘʞ ʞʘʩʘʣʳʥʜʳ, ʩʦשʳʥʘʥ ʙʠʦʣʦʛʠʷʣʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽ ʪʝʢʩʝʨʽʣʜʽ, ʥᴅʪʠʞʝʩʽ 16-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. ɸʣʳʤʝʥ ʞʘʩʫʰʘʥʳש ʝʩʢʽ 
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 ʙʝʪʽ ʭʵʥʢʩ ʝʨʽʪʽʥʜʽʩʽʤʝʥ (Hanksô שʘʙʘʪʳʥʳץ ʦʨʝʢʪʽʢ ʦʨʪʘʩʳʥ ʘʣʳʧ ʪʘʩʪʘʧ, ʞʘʩʫʰʘץ

Balanced Salt Solution, HBSS) 3 ʨʝʪ ʞʫʳʣʜʳ. ʂʝʡʽʥ "RT/RIBSP-07/16" ʰʪʘʤʤʝʥ  

1 ʩʤ3  ʤᴇʣʰʝʨʜʝ ʞʘʩʫʰʘʣʘʨʜʳ ʟʘץʳʤʜʘʫ ʞᴅʥʝ ʜʝ ʪʝʨʤʦʩʪʘʪʪʘ  (37 Ñ 1) Üʉ 

ʪʝʤʧʝʨʘʪʫʨʘʜʘ 60 ʤʠʥʫʪ ʙʦʡʳ ʚʠʨʫʩʧʝʥ ʙʘʡʣʘʥʳʩץʘ ץʘʣʜʳʨʳʣʜʳ. 60 ʤʠʥʫʪ ᴇʪʢʝʥ 

ʩʦש, ʞʘʩʫʰʘʣʘʨסʘ ײץʨʘʤʳʥʜʘ 2 % ʽʨʽ ץʘʨʘ ʤʘʣʳʥʳץ שʘʥ ʩʘʨʳʩʫʳ ʙʘʨ ʞʘʨʪʳʣʘʡ 

ʩʠʥʪʝʪʠʢʘʣʳץ ʇʉʇ ץʦʨʝʢʪʽʢ ʦʨʪʘ ץʦʩʳʣʜʳ. ɺʠʨʫʩʪʳץ ʟʘץʳʤʜʘʥʫסʘ ײʰʳʨʘסʘʥ 

ʞʘʩʫʰʘʣʘʨ (37 Ñ 1) Üʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʠʥʢʫʙʘʮʠʷʣʘʧ, ʮʠʪʦʧʘʪʦʣʦʛʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨʜʽ 

ʙʘסʘʣʘʫ ʤʘץʩʘʪʳʥʜʘ ʤʠʢʨʦʩʢʦʧʧʝʥ ʙʘץʳʣʘʫסʘ ʘʣʳʥʜʳ. [139] 

-RT/RIBSP" שʂɹ ʚʠʨʫʩʳʥʳפ ʰʽʥʰʽ ʧʘʩʩʘʞʜʘʥ ʢʝʡʽʥʛʽ ʟʝʨʪʪʝʫ ʢʝʟʽʥʜʝʛʽת

07/16" ʰʪʘʤʳʥʳש ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ ʪʝʢʩʝʨʽʣʜʽ. 

ʂʝʩʪʝ 16 ï ɾʘשʘʨʪʳʣסʘʥ פʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥʳש ʙʠʦʣʦʛʠʷʣʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽ      

                                                                                            n=3 

ʐʪʘʤʤ 
ɾʘʩʫʰʘ 

ᴇʩʽʥʜʽʩʽ 

ɹʠʦʣʦʛʠʷʣʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽ, 

lg ʎᴄʊ50/ʩʤ
3 (ʍÑm) 

ʎʇᴄ ʙʘʡץʘʣʫ 

ʤʝʨʟʽʤʽ, ʪᴅʫʣʽʢ 

"RT/RIBSP-07/16" VERO 6,75 Ñ 0,23 4 

ɽʩʢʝʨʪʫ: "ʎʇᴄ" ï ʮʠʪʦʧʘʪʦʣʦʛʠʷʣʳץ ᴅʩʝʨʽ; 

 

ʂʝʩʪʝʜʝʥ ʙʘʡץʘסʘʥʳʤʳʟʜʘʡ פʂɹ ʚʠʨʫʩʳʥʳש  ʰʪʘʤʳ װʰʽʥʰʽ ʧʘʩʩʘʞʜʘʥ ʢʝʡʽʥ 

VERO ʞʘʩʫʰʘ ᴇʩʽʥʜʽʩʽʥʜʝ ʞʦסʘʨʳ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʢ ʢᴇʨʩʝʪʪʽ, 6,75 

ʎᴄʊ50/ʩʤ
  .ʨʘʜʳײץ 3

ʀʌʊ ᴅʜʽʩʽʥ ʞʘʩʘʧ ʰʳסʘʨʫ ʢʝʟʽʥʜʝ ʧʘʡʜʘʥʳʣʘʪʳʥ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ 

ʧʨʝʧʘʨʘʪʪʘʨʜʳש ʞʦסʘʨסʳ ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ ʪᴅʥʜʽʣʽʛʽ ᴇʪʝ ʤʘשʳʟʜʳ ʨʦʣʴ ʘʪץʘʨʘʜʳ. 

ʉʦʥʜʳץʪʘʥʜʘ ᴅʨʽ ʙʝʣʩʝʥʜʽ, ᴅʨʽ ʪᴅʥʜʽ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʘʣʫ 

ʤʘץʩʘʪʳʥʜʘ פʂɹ ʚʠʨʫʩʳʥʳש  "RT/RIBSP-07/16" ʰʪʘʤʤʳʥʳש ʞʘʩʫʰʘʣʳץ 

 .ʘʩʠʝʪʪʝʨʽ ʟʝʨʪʪʝʣʜʽץ

 

 ץʞʘʩʫʰʘʣʳ שRT/RIBSP-07/16" ʰʪʘʤʤʳʥʳ"  שʂɹ ʚʠʨʫʩʳʥʳפ 3.2.1

 ʘʣʘʫסʘʩʠʝʪʽʥ ʙʘץ

 ʘʩʠʝʪʪʝʨʽʥץ ץʞʘʩʫʰʘʣʳ שRT/RIBSP-07/16" ʰʪʘʤʤʳʥʳ"  שʂɹ ʚʠʨʫʩʳʥʳפ

ʟʝʨʪʪʝʫ װʰʽʥ ʢʝʣʝʩʽ ʧʘʨʘʤʝʪʨʣʝʨ ʪᴅʞʽʨʠʙʝʛʝ ʘʣʳʥʜʳ: 

 - ʚʠʨʫʩʪʳש ʞץײʪʳʨʫ ʜʦʟʘʩʳ;  

 ;ʨʽװʪ שʦʨʝʢʪʽʢ ʦʨʪʘʥʳץ ʦʣʜʘʥʳʣʘʪʳʥץ -

 - ᴇʩʢʽʥʜʝʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥ ʪʘשʜʘʫ; 

-  ᴇʩʢʽʥʜʝʫ ʫʘץʳʪʳʥ ʘʥʳץʪʘʫ ʪ.ʙ. 

 

 ᴅʩʝʨʽʥ שʪʳʨʫʰʳ ʜʦʟʘʥʳץײʨʝʧʨʦʜʫʢʮʠʷʩʳʥʘ ʞ שʂɹ ʚʠʨʫʩʳʥʳפ 3.2.1.1

ʟʝʨʪʪʝʫ 

ɺʠʨʫʩ ʧʝʥ ʞʘʩʫʰʘ ʘʨʘʩʳʥʜʘסʳ ץʘʨʳʤ - ץʘʪʳʥʘʩ ʞץײʪʳʨʫ ʜʦʟʘʩʳʤʝʥ ʥʘץʪʳ 

ʙʘʡʣʘʥʳʩʪʳ. ʗסʥʠ, ʞʘʩʫʰʘʜʘ ʚʠʨʫʩʪʳש ʢᴇʧ ʞʠʥʘץʪʘʣʫʳ װʰʽʥ                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

ʦʥʳש ʞץײʪʳʨʫ ʜʦʟʘʩʳʥ ʘʥʳץʪʘʫʜʳש ʤʘשʳʟʳ ʟʦʨ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ 
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ʞײʤʳʩʳʤʳʟʜʳש ʢʝʣʝʩʽ ʩʘʪʳʩʳ ʚʠʨʫʩʪʳש ʪʠʽʤʜʽ ʚʠʨʫʩ ʞץײʪʳʨʫ ʜʦʟʘʩʳʥ ʘʥʳץʪʘʫ . 

ɹײʣ װʰʽʥ פʂɹ ʚʠʨʫʩʳ çRT/RIBSP-07/16è ʰʪʘʤʤʳ ץʦʣʜʘʥʳʣʜʳ : 0,001, 0,01, 0,1 

ʞᴅʥʝ 1,0 ʎᴄʊ50/ʞʘʩʫʰʘ ʜʦʟʘʣʘʨʳ ʩʳʥʘץʪʘʥ ᴇʪʢʽʟʽʣʜʽ. ɾʘʩʫʰʘʣʘʨ ʙʝʨʽʣʛʝʥ ʜʦʟʘʜʘ 

ʚʠʨʫʩʧʝʥ ʟʘץʳʤʜʘʣʜʳ. 

ɺʠʨʫʩʪʳש ʞʘʩʫʰʘʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ  ʤʘץʩʘʪʳʥʜʘ 

ʞʘʩʰʘʣʘʨ  37 Ñ 1Áʉ  ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʪʝʨʤʦʩʪʘʪʪʘ 60 ʤʠʥʫʪ ʙʦʡʳ ʠʥʢʫʙʘʮʠʷʣʘʥʜʳ. 

60 ʤʠʥʫʪ ᴇʪʢʝʥʥʝʥ ʢʝʡʽʥ ʞʘʩʫʰʘ ʙʝʪʽʥʝ ץʦʨʝʢʪʽʢ ʦʨʪʘ ʝʥʛʽʟʽʧ, ᴅʨʽ ץʘʨʘʡ 7 ʪᴅʫʣʽʢ 

ʙʦʡʳ ʠʥʢʫʙʘʮʠʷʣʳץ ʞʘסʜʘʡʜʘ ײʩʪʘʣʜʳ. ɾʘʩʫʰʘʜʘ ʙʣʶʪʘʥʛ ʚʠʨʫʩʳʥʳש 

ʮʠʪʦʧʘʪʦʛʝʥʜʽʢ ᴅʩʝʨʽ (ʎʇᴄ) ʞʘʨʳץ ʤʠʢʨʦʩʢʦʧʳʤʝʥ ʙʘץʳʣʘʥʜʳ.[139] 

ʊװʨʣʽ ʜʦʟʘʜʘ ʞץײʪʳʨʳʣסʘʥ ʚʠʨʫʩʪʘʨ, ʞʘʩʫʰʘʣʘʨʜʘ ʞʠʥʘץʪʘʣʫ ʜʝשʛʝʡʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ʘʥʪʠʛʝʥʜʽʢ ʙʝʣʩʝʥʜʽʣʽʢʢʝ ʟʝʨʪʪʝʣʝʜʽ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ 17-ʢʝʩʪʝʜʝ 

ʢᴇʨʩʝʪʽʣʛʝʥ. 

          ʂʝʩʪʝ 17 ï פʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥʳש ʞץײʪʳʨʫʰʳ ʜʦʟʘʩʳʥ 

ʘʥʳץʪʘʫ ʥᴅʪʠʞʝʣʝʨʽ   

 
ɺʠʨʫʩʪʳש ʟʝʨʪʪʝʣʝʪʽʥ 

ʞץײʪʳʨʫʰʳ ʜʦʟʘʣʘʨʳ, 

ʎᴄʊ50/ʞʘʩʫʰʘ 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ, lg ʎᴄʊ50/ʩʤ
3 (ʍÑm) 

1 ʧʘʩʩʘʞ 2 ʧʘʩʩʘʞ 3 ʧʘʩʩʘʞ 

0,001 6,00Ñ0,0 6,57Ñ0,1 6,91Ñ0,08 

0,01 6,50Ñ0,2 6,62Ñ0,1 7,25Ñ0,2 

0,1 5,75Ñ0,1 6,75Ñ0,01 7,00Ñ0,2 

1,0 5,12Ñ0,1 6,50Ñ0,2 0,50Ñ0,3 

 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʪװʨʣʽ ʜʦʟʘʜʘ ʞץײʪʳʨʳʣסʘʥ ʚʠʨʫʩʪʘʨ ʘʨʘʩʳʥʜʘ  

ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʢ ʢᴇʨʩʝʪʢʝʥ ʪʠʽʤʜʽ ʜʦʟʘʩʳ 0,01 ʎᴄʊ50/ʞʘʩʫʰʘ ʙʦʣʳʧ 

ʪʘʙʳʣʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ  ʚʠʨʫʩʪʳש ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ 7,25 lg ʎᴄʊ50/ʩʤ
3 

ʢᴇʨʩʝʪʪʽ. ɼʝʤʝʢ, ʚʠʨʫʩʪʳש ʪʠʽʤʜʽ ʞץײʪʳʨʫ ʜʦʟʘʩʳ 0,01 ʎᴄʊ50/ʞʘʩʫʰʘ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ.  

 ʰʽʥװ ʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥ VERO ʞʘʩʫʰʘʩʳʥʜʘ ᴇʩʢʽʥʜʝʫפ 

 ʜʘʫשʦʨʝʢʪʽʢ ʦʨʪʘʥʳ ʪʘץ

ʆʩʳ ʤʘץʩʘʪʪʘ ʪᴅʞʽʨʠʙʝ ʢʝʟʽʥʜʝ 3 ץʦʨʝʢʪʽʢ ʦʨʪʘ ʩʳʥʘץʪʘʥ ᴇʪʪʽ, ʞʘʨʪʳʣʘʡ 

ʩʠʥʪʝʪʠʢʘʣʳץ (ʇʉʇ) ʞᴅʥʝ DMEM ץʦʨʝʢʪʽʢ ʦʨʪʘʩʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ çSigmaè 

ʬʠʨʤʘʩʳ (ɸפʐ) ᴇʥʜʽʨʽʣʛʝʥ ʀʛʣʘ ʄɽʄ ץʦʨʝʢʪʽʢ ʦʨʪʘʩʳ, ʪᴅʞʽʨʠʙʝ ʩʦשʳʥʜʘ 

ʚʠʨʫʩʪʳש ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ ʘʥʳץʪʘʣʜʳ. 

 

ʂʝʩʪʝ 18 ï פʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥ ᴇʩʢʽʥʜʝʫ װʰʽʥ ץʦʨʝʢʪʽʢ ʦʨʪʘʥʳ 

ʪʘשʜʘʫ   
ʇʘʩʩʘʞ 

ʜʝשʛʝʡʽ 

ʙʝʣʩʝʥʜʽʣʽʛʽ, lg ʎᴄʊ50/ʩʤ ץʙʠʦʣʦʛʠʷʣʳ שʳ ʚʠʨʫʩʪʳסʘʥʜʘסʦʨʝʢʪʽʢ ʦʨʪʘʥʳ ʧʘʡʜʘʣʘʥפ
3 

(ʍÑm) 

ʇʉʇ DMEM ʀʛʣʘ ʄɽʄ 

1 6,35Ñ0,1 6,20Ñ 0,1 6,87Ñ 0,3 

2 6,68Ñ0,2 7,18Ñ0,3 7,00Ñ0,1 
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3 6,00Ñ0,1   7,15Ñ0,02 7,2Ñ0,2 

 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ פʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥ ᴇʩʢʽʥʜʝʫ װʰʽʥ 

ʝש ʪʠʽʤʜʽ ץʦʨʝʢʪʽʢ ʦʨʪʘ ʙʦʣʳʧ DMEM ʞᴅʥʝ ʀʛʣʘ ʄɽʄ ץʦʨʝʢʪʽʢ ʦʨʪʘʣʘʨʳ ʙʦʣʳʧ 

ʝʩʝʧʪʝʣʜʽ, ʦʩʳ ץʦʨʝʢʪʽʢ ʦʨʪʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥסʘʥʜʘ ʚʠʨʫʩʪʳש ʙʠʦʣʦʛʠʷʣʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽ 2-3 ʧʘʩʩʘʞ ʜʝשʛʝʡʽʥʜʝ 7,00Ñ0,1-7,2Ñ0,2 lg ʎᴄʊ50/ʩʤ
 .ʨʘʜʳײץ 3

ʉʦʥʜʳץʪʘʥʜʘ ʢʝʣʝʩʽ ʟʝʨʪʪʝʫʣʝʨʜʝ פʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥ ᴇʩʢʽʥʜʝʫ 

 .ʦʨʝʢʪʽʢ ʦʨʪʘʩʳʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳץ DMEM ץʰʽʥ ʦʪʘʥʜʳװ

 

 ʰʽʥװ ʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥ VERO ʞʘʩʫʰʘʩʳʥʜʘ ᴇʩʽʨʫפ 

ʦʧʪʠʤʘʣʜʳ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥ ʘʥʳץʪʘʫ 

 ʞᴅʥʝ ʤʝʨʟʽʤʜʽʢ ʰʘʨʪʪʘʨʳʥ ʟʝʨʪʪʝʫ ץʪʝʤʧʝʨʘʪʫʨʘʣʳ שʂɹ ʚʠʨʫʩʳʥ ᴇʩʽʨʫʜʽפ

ʤʘץʩʘʪʳʥʜʘ ʩʪʘʮʠʦʥʘʨʣʳץ ᴅʜʽʩʧʝʥ ʧʨʦʙʠʨʢʘʣʘʨʜʘ ᴇʩʽʨʽʣʛʝʥ VERO ʞʘʩʫʰʘ ᴇʩʽʥʜʽʩʽ 

 ʘʪ ʢʦʥʪʘʢʪʽʛʝ 37סʦʣʜʘʥʳʣʜʳ. VERO ʞʘʩʫʰʘʩʳʥ "RT/RIBSP-07/16" ʰʪʘʤʳʤʝʥ 1 ʩʘץ

Ñ 1Áʉ ʪʝʤʧʝʨʘʪʫʨʘסʘ ץʦʡʳʣʜʳ. ʉʦʜʘʥ ʢʝʡʽʥ ʧʨʦʙʠʨʢʘʣʘʨסʘ DMEM ץʦʨʝʢʪʽʢ ʦʨʪʘʩʳʥ 

1,0 ʩʤ3 ײץʡʳʧ, ᴅʨʪװʨʣʽ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ-ʤʝʨʟʽʤʜʽʢ ʨʝʞʠʤʜʝʨʜʝ (33Ñ1Áʉ, 35Ñ1Áʉ 

ʞᴅʥʝ 37Ñ1Áʉ) ᴇʩʽʨʽʣʜʽ. ʇʨʦʙʠʨʢʘʣʘʨʜʘסʳ ץʦʨʝʢʪʽʢ ʦʨʪʘʥʳ ᴅʨʙʽʨ 3 ʪᴅʫʣʽʢ ʩʘʡʳʥ ʞʘשʘ 

 ʳסʘʫʳʩʪʳʨʘʜʳ. ɾʘʩʫʰʘʣʘʨʜʘ (ʘʥ ʩʘʨʳʩʫʳ ʙʘʨץ 2% שʘʨʘ ʤʘʣʜʳץ ʽʨʽ) ʘסʦʨʝʢʪʽʢ ʦʨʪʘץ

ʮʠʪʦʜʝʩʪʨʫʢʪʠʚʪʽʢ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʙʘץʳʣʘʫ װʰʽʥ ʞʘʨʳץ ʤʠʢʨʦʩʢʦʧʳʤʝʥ ʙʘץʳʣʘʥʳʧ 

ʦʪʳʨʜʳ. 

 ᴄʨʪװʨʣʽ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʞᴅʥʝ ʤʝʨʟʽʤʜʽʢ ʨʝʞʠʤʜʝʨʜʝ ᴇʩʽʨʽʣʛʝʥ ʢʫʣʴʪʫʨʘʣʳץ 

ʩʫʩʧʝʥʟʠʷʥʳש ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʪʠʪʨʣʝʫ ᴅʜʽʩʽʤʝʥ ʘʥʳץʪʘʜʳץ. 

         ʂʝʩʪʝ 19 - ᴄʨʪװʨʣʽ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ-ʤʝʨʟʽʤʜʽʢ ʨʝʞʠʤʜʝʨʜʝ ᴇʩʽʨʽʣʛʝʥ 

"RT/RIBSP-07/16" h ʪʘʤʳʥʳש ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ 

 
ʇʘʩʩʘʞ ʜʝשʛʝʡʽ ɹʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ, lg ʎᴄʊ50/ʩʤ

3 

33 Ñ 1 Áʉ 35 Ñ 1 Áʉ 
37 Ñ 1 Áʉ 

 

1 6,00Ñ0,25 7,25Ñ0,16 
7,25 Ñ 0,18 

 

2 6,15 Ñ 0,18 7,00 Ñ 0,00 
7,25 Ñ 0,22 

 

3 6,20Ñ0,18 7,00 Ñ 0,16 7,25 Ñ 0,0 

 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʞʘʩʫʰʘʜʘסʳ ʚʠʨʫʩʪʳש ʞʠʥʘץʪʘʣʫ ʜʝשʛʝʡʽ 

ʠʥʢʫʙʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨʽ ʙʦʣʤʘסʘʥʤrʝʥ ʪʝʤʧʝʨʘʪʫʨʘ 

ʪᴇʤʝʥʜʝʛʝʥ ʩʘʡʳʥ ᴇʩʫ ʢʝʟʝשʽ ײʟʘʨסʘʥʳ ʙʝʣʛʽʣʽ ʙʦʣʜʳ.  

ʉʦʥʳʤʝʥ, ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʩʽʥʜʝ פʂɹ ʚʠʨʫʩʳʥʳש 

ʨʝʧʨʦʜʫʢʮʠʷʩʳʥʘ ʘʩʘ ץʦʣʘʡʣʳ ʪʝʤʧʝʨʘʪʫʨʘ 37 Áʉ ʙʦʣʳʧ ʪʘʙʳʣʜʳ. 
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 ʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥ VERO ʞʘʩʫʰʘʩʳʥʜʘ ᴇʩʢʽʥʜʝʫפ 

ʫʘץʳʪʳʥ ʘʥʳץʪʘʫ 

 ʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥ VERO ʞʘʩʫʰʘʩʳʥʜʘ ᴇʩʢʽʥʜʝʫפ

ʫʘץʳʪʳʥ ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘ ʪᴅʞʽʨʠʙʝʛʝ 48, 72, 96 ʞᴅʥʝ 120 ʩʘסʘʪ ʫʘץʳʪʪʘʨʳ 

ʘʣʳʥʜʳ. 

ʆʣ װʰʽʥ VERO ʞʘʩʫʰʘʩʳʥʳש ʤʦʥʦץʘʙʘʪʳ פʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" 

ʰʪʘʤʳʤʝʥ ʟʘʣʘʣʘʥʜʘʥסʘʥ ʩʦ37 ש Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ᴇʩʢʽʥʜʝʣʜʽ, ʪᴅʫʣʽʢ ʩʘʡʳʥ ʞʘʩʫʰʘ 

ʤʦʥʦץʘʙʘʪʳ ʤʠʢʨʦʩʢʦʧʧʝʥ ʪʝʢʩʝʨʽʣʽʧ ʦʪʳʨʳʣʜʳ. פʦʨʝʢʪʽʢ ʦʨʪʘʥʳ ʘʣʤʘʩʪʳʨʫ ʝʢʽ 

ʪᴅʫʣʽʢ ʩʘʡʳʥ ʞװʨʛʽʟʪʽʣʜʽ, ʪᴅʞʽʨʠʙʝ ʥᴅʪʠʞʝʩʽ ʢʝʩʪʝ - 20 ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʂʝʩʪʝ 20 - פʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥ ᴇʩʢʽʥʜʝʫ װʰʽʥ ʫʘץʳʪ ʤʝʨʟʽʤʽʥ 

ʘʥʳץʪʘʫ 

 
ʇʘʩʩʘʞ 

ʜʝשʛʝʡʽ 

ɹʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ, lg ʎᴄʊ50/ʩʤ
3 (ʍÑm) 

48 ʩʘסʘʪ 72 ʩʘסʘʪ 96 ʩʘסʘʪ 120 ʩʘסʘʪ 

1 3,62Ñ0,1 6,25 Ñ 0,35 6,00Ñ0,15 5,87Ñ0,22 

2 3,75Ñ0,01 7,25 Ñ 0,27 6,15Ñ0,11 5,12Ñ0,1 

3 3,75Ñ0,18 7,28 Ñ 0,13 6,20 Ñ 0,20 5,00Ñ0,15 

 

ʂʝʩʪʝʥʽש ʥᴅʪʠʞʝʩʽʥʝ ʩװʡʝʥʩʝʢ פʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥ 

ᴇʩʢʽʥʜʝʫ װʰʽʥ 72 ʩʘסʘʪ ʪʠʽʤʜʽ ʙʦʣʳʧ ʝʩʝʧʪʝʣʜʽ, ʦʩʳ ʫʘץʳʪ ʽʰʽʥʜʝ ʚʠʨʫʩ ᴇʟʽʥʽש 

ʤʘʢʩʠʤʘʣʜʳ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ʞʝʪʝʜʽ, 7,28 Ñ 0,13 lg ʎᴄʊ50/ʩʤ
3. 

ᴆʩʢʽʥʜʝʫʜʽש ʙʘʩץʘ ʫʘץʳʪʪʘʨʳʥʜʘ ʚʠʨʫʩʪʳש ʙʝʣʩʝʥʜʽʣʽʛʽ 3,62Ñ0,1 lg ʎᴄʊ50/ʩʤ
3 

ʙʘʩʪʘʧ 6,20 Ñ 0,20 lg ʎᴄʊ50/ʩʤ
3 ʜʝʡʽʥ ʞʝʪʪʽ. 

 

 ʦʨʝʢʪʽʢ ʦʨʪʘץ çRT/RIBSP-07/16è ʰʪʘʤʳʥ ᴇʩʽʥʜʽʣʝʫ ʢʝʟʽʥʜʝ שʂɹ ʚʠʨʫʩʳʥʳפ 

 .ʪʘʫץʪʠʽʤʜʽ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʘʥʳ שʘʥ ʩʘʨʳʩʫʳʥʳץ ʳ ʬʝʪʘʣʴʜʳסʨʘʤʳʥʜʘײץ

ʊᴅʞʽʨʠʙʝʜʝ פʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥ ᴇʩʢʽʥʜʝʫ װʰʽʥ VERO 

ʞʘʩʫʰʘʩʳ ʧʘʡʜʘʣʘʥʳʣʜʳ. פʦʨʝʢʪʽʢ ʦʨʪʘ ʨʝʪʽʥʜʝ VERO ʦʨʪʘʩʳ ʘʣʳʥʩʘ, ʘʣ ץʦʨʝʢʪʽʢ 

ʦʨʪʘ ײץʨʘʤʳʥʘ 58 Üʉ  ʠʥʘʢʪʠʚʪʝʣʛʝʥ 2, 5 ʞᴅʥʝ 10 % ץʦʶʣʳʣʳץʪʘסʳ ʽʨʽ ץʘʨʘ ʤʘʣʳ 

 ʙʝʣʩʝʥʜʽʣʽʛʽ ץʨʜʳ, ʙʠʦʣʦʛʠʷʣʳײʰ ʧʘʩʩʘʞʜʘʥ ʪװ ʦʩʳʣʜʳ. ʊᴅʞʽʨʠʙʝץ ʘʥ ʩʘʨʳʩʫʳץ

ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

           ʂʝʩʪʝ 21 ï פʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥʳש ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ  ʽʨʽ ץʘʨʘ 

ʤʘʣʳ ץʘʥ ʩʘʨʳʩʫʳʥʳץ שʦʶʣʳʣʳסʳʥʳש ᴅʩʝʨʽ 

 
ʇʘʩʩʘʞ 

ʜʝשʛʝʡʽ 

ɺʠʨʫʩʪʳש ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ, lg ʎᴄʊ50/ʩʤ
3 (ʍÑm) 

2 % 5 % 10 % 

1 7,05Ñ0,14 7,20Ñ 0,21 7,27Ñ 0,3 

2 7,18Ñ0,22 7,18Ñ0,35 7,21Ñ0,31 

3 7,15Ñ0,13 7,25Ñ0,02 7,2Ñ0,24 
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ʂʝʩʪʝ ʥᴅʪʠʞʝʩʽʥʝ ʩװʡʝʥʩʝʢ 2, 5 ʞᴅʥʝ 10 % ץʦʶʣʳʣʳץʪʘסʳ ʽʨʽ ץʘʨʘ ʤʘʣʳ ץʘʥ 

ʩʘʨʳʩʫʣʘʨʳ VERO ʞʘʩʫʰʘʩʳʥʜʘ פʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥ ᴇʩʢʽʥʜʝʫ 

ʢʝʟʽʥʜʝ ʘʡʪʘʨʣʳץʪʘʡ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ᴅʩʝʨ ʝʪʧʝʜʽ, ʦʨʪʘ ʝʩʝʧʧʝʥ 7,05 lg 

ʎᴄʊ50/ʩʤ
3 - 7,27Ñ 0,3 lg ʎᴄʊ50/ʩʤ

3 ʙʦʣʜʳ. ʉʦʥʜʳץʪʘʥ ʢʝʣʝʰʝʢʪʝʛʽ פʂɹ ʚʠʨʫʩʳʥ 

ᴇʩʢʽʥʜʝʫ ʪᴅʞʽʨʠʙʝʣʝʨʽʥʝ  2 % ʽʨʽ ץʘʨʘ ʤʘʣʳ ץʘʥ ʩʘʨʳʩʫʳ ʘʣʳʥʘʜʳ. 

 

 ʰʽʥ ʞʘʩʫʰʘ ᴇʩʽʥʜʽʩʽʥװ ʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥ ᴇʩʢʽʥʜʝʫפ 

ʪʘשʜʘʫ  

ɾʦסʘʨʳʜʘסʳ ʞװʨʛʽʟʪʽʣʛʝʥ ʪᴅʞʽʨʠʙʝ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ ʦʩʳ 

ʞײʤʳʩʪʘ פʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥ ᴇʩʢʽʥʜʝʫ װʰʽʥ פʟʊ, ɺʅʂ-21 ʞᴅʥʝ 

Vero ʞʘʩʫʰʘʣʘʨʳ ץʦʣʜʘʥʳʣʜʳ. 

 שʰʽʥ ʢʝʣʝʩʽ ʧʘʨʘʤʝʪʽʨʣʝʨ ʧʘʡʜʘʣʘʥʳʣʜʳ: ʚʠʨʫʩʪʳװ ʂɹ ʚʠʨʫʩʳʥ ᴇʩʢʽʥʜʝʫפ

ʞץײʪʳʨʫ ʜʦʟʘʩʳ 0,01 ʎᴄʊ50/ʞʘʩʫʰʘ, VERO ץʦʨʝʢʪʽʢ ʦʨʪʘʩʳ, 37 Áʉ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʠʥʢʫʙʘʮʠʷʣʘʫ, ᴇʩʢʽʥʜʝʫ ʫʘץʳʪʳ 72 ʩʘסʘʪ, ץʦʨʝʢʪʽʢ ʦʨʪʘ 

 .% ʳ 2סʦʶʣʳʣʳץ שʘʥ ʩʘʨʳʩʫʳʥʳץ ʘʨʘ ʤʘʣʳץ ʳ ʽʨʽסʨʘʤʳʥʜʘײץ

ɾʘʩʫʰʘʥʳש ʘʣʜʳʤʝʥ ʝʩʢʽ ץʦʨʝʢʪʽʢ ʦʨʪʘʩʳ ʘʣʳʧ ʪʘʩʪʘʧ, ʞʘʩʫʰʘ ʙʝʪʢʝʡʽ ʭʵʥʢʩ 

(Hanksô Balanced Salt Solution, HBSS) 3 ʨʝʪ ʞʫʳʣʜʳ. ʂʝʡʽʥ ʘʪʘʣסʘʥ ʰʪʘʤʤʝʥ 

ʞʘʩʫʰʘʣʘʨ ʚʠʨʫʩʧʝʥ ᴇשʜʝʣʜʽ ʞᴅʥʝ ʪʝʨʤʦʩʪʘʪʪʘ (37 Ñ 1) Üʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 60 ʤʠʥʫʪ 

ʙʦʡʳ ʪײʨʘץʪʳ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ײʩʪʘʣʜʳ. 60 ʤʠʥʫʪ ᴇʪʢʝʥ ʩʦש, ʞʘʩʫʰʘ ʙʝʪʽʥʝ 2 % ʽʨʽ 

 ʦʨʝʢʪʽʢ ʦʨʪʘץ ʘʥסʘʤʪʠʪʳʥ VERO ʞʘʩʫʰʘʣʘʨʳʥʘ ʘʨʥʘʣץ ʘʥ ʩʘʨʳʩʫʳʥץ ʘʨʘ ʤʘʣץ

ʝʥʛʽʟʽʣʜʽ. ɺʠʨʫʩʪʘʨʤʝʥ ʟʘץʳʤʜʘʣסʘʥ ʞʘʩʫʰʘʣʘʨ 37 Ñ 1 ÜC ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʞʘסʜʘʡʜʘ 

ʠʥʢʫʙʘʮʠʷʣʘʥʳʧ, ʮʠʪʦʧʘʪʦʣʦʛʠʷʣʳץ ʙʝʣʛʽʣʝʨ ʤʠʢʨʦʩʢʦʧ ʘʨץʳʣʳ ʙʘץʳʣʘʥʜʳ. 

         ʂʝʩʪʝ 22 - פʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥ פʟʊ, ɺʅʂ-21 ʞᴅʥʝ Vero 

ʞʘʩʫʰʘʣʘʨʳʥʜʘ ᴇʩʢʽʥʜʝʫ ʥᴅʪʠʞʝʩʽ 

 
ɾʘʩʫʰʘ ɹʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ, lg ʎᴄʊ50/ʩʤ

3  

1 ʧʘʩʩʘʞ 2 ʧʘʩʩʘʞ 3 ʧʘʩʩʘʞ 

 ʟʊ 6,40Ñ0,35 6,45Ñ0,18 6,70Ñ0,31פ

ɺʅʂ-21 5,32Ñ0,12 5,50Ñ0,24 5,70Ñ0,12 

Vero 6,95Ñ0,15 7,75Ñ0,38 7,70Ñ0,22 

 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ פʂɹ ʚʠʨʫʩʳ "RT/RIBSP-07/16" ʰʪʘʤʳʥ ᴇʩʢʽʥʜʝʫ װʰʽʥ 

ʝש ʪʠʽʤʜʽ ʞʘʩʫʰʘ ʙʦʣʳʧ Vero ʪʘʙʳʣʜʳ, ʦʩʳ ʞʘʩʫʰʘʜʘ ʚʠʨʫʩ ᴇʟʽʥʽש ʝש ʞʦסʘʨסʳ 

ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ʞʝʪʝʜʽ, 7,75Ñ0,38 lg ʎᴄʊ50/ʩʤ
3. ɸʣ פʟʊ ʞᴅʥʝ ɺʅʂ-21 

ʞʘʩʫʰʘʣʘʨʳʥʜʘʜʘ ʚʠʨʫʩʪʳ ᴇʩʽʨʫʛʝ ʙʦʣʘʪʳʥʜʳסʳ ʜᴅʣʝʣʜʝʥʜʽ, ʙʽʨʘץ ʙʠʦʣʦʛʠʷʣʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽ 5,32Ñ0,12-6,70Ñ0,31 lg ʎᴄʊ50/ʩʤ
 .ʳ ʙʝʣʛʽʣʽ ʙʦʣʜʳסʨʘʡʪʳʥʜʳײץ 3

ʉʦʥʳʤʝʥ פʂɹ ʚʠʨʫʩʳʥʳש  "RT/RIBSP-07/16" ʰʪʘʤʤʳʥʳש ʞʘʩʫʰʘʣʳץ 

 ʦʣʜʘʥʳʣʘʪʳʥץ ʰʽʥװ ʘʨʘʡ ʀʌʊ ᴅʟʽʨʣʝʫץ ʪʘʫ ʢʝʟʽʥʜʝ ᴅʨʽץʘʩʠʝʪʽʥ ʘʥʳץ

ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʘʣʫ ʤʘץʩʘʪʳʥʜʘ ʢʝʣʝʩʽʜʝʛʽʜʝʡ ʚʠʨʫʩʪʳ ᴇʩʢʽʥʜʝʫ 

ʧʘʨʘʤʝʪʨʽ ץʦʣʜʘʥʳʣʘʜʳ: 

 :VERO ʞʘʩʫʰʘʩʳʥʜʘ ᴇʩʫ ʰʘʨʪʪʘʨʳ שʂɹ ʚʠʨʫʩʳʥʳפ

- ɾʘʩʫʰʘʣʳץ ʤʦʥʦץʘʙʘʪ: ʪʦʨʰʘ ᴇʩʽʥʜʽʩʽ Vero; 



59 
 

- ʚʠʨʫʩʪʳש ʞץײʪʳʨʫ ʜʦʟʘʩʳ : 0,01 ʎᴄʊ50/ʞʘʩʫʰʘ; 

 ;ʦʨʝʢʪʽʢ ʦʨʪʘ: DMEMפ -

- ʌʝʪʘʣʴʜʽ ץʘʥ ʩʘʨʳʩʫʳ:VERO ץʦʨʝʢʪʽʢ ʦʨʪʘ ʪʠʽʤʜʽ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 2 %; 

- ʀʥʢʫʙʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨʘʩʳ: 37 Áʉ; 

- ᴇʩʢʽʥʜʝʫ ʫʘץʳʪʳ :72 ʩʘסʘʪ; 

 

 .ʘʨʫסʰʽʥ ʀʌʊ- ʥʳ ʞʘʩʘʧ ʰʳװ ʂɹ ʙʘʣʘʫפ 3.3

 ʦʶץ ʪʳ ʞᴅʥʝ ʞʝʜʝʣ ʜʠʘʛʥʦʟץʥʘ (ʂɹפ) ʢʘʪʘʨʘʣʜʳ ʙʝʟʛʝʛʽʥʝ שʦʡʜʳפ

ʤʘץʩʘʪʳʥʜʘ ʠʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ ʪʘʣʜʘʫ (ʀʌʊ) ᴅʜʽʩʽʥ ᴅʟʽʨʣʝʫ ï ץʘʟʽʨʛʽ 

ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʚʠʨʫʩʦʣʦʛʠʷʜʘסʳ ᴇʟʝʢʪʽ סʳʣʳʤʠ ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɹײʣ ᴅʜʽʩʪʝʤʝ פʂɹ ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʜʝʨʽʥ ʥʝʤʝʩʝ ʦסʘʥ ץʘʨʩʳ ʪװʟʽʣʛʝʥ 

ʘʨʥʘʡʳ ʘʥʪʠʜʝʥʝʣʝʨʜʽ ʞʦסʘʨʳ ʩʝʟʽʤʪʘʣʜʳץʧʝʥ ʞᴅʥʝ ʩʧʝʮʠʬʠʢʘʣʳץʧʝʥ ʘʥʳץʪʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʪʝʩʪ-ʞװʡʝʥʽש ʢʦʤʧʦʥʝʥʪʪʝʨʽ ʦשʪʘʡʣʘʥʜʳʨʳʣʳʧ, ʦʥʳש 

ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ץʘʡʪʘʣʘʥʫʰʳʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʪᴅʞʽʨʠʙʝʣʽʢ 

ʞʦʣʤʝʥ ʨʘʩʪʘʣʘʜʳ. 

ʀʌʊ-ʥʳ ʞʘʩʘʧ ʰʳסʘʨʫ פʂɹ-ʥʳש ʝʨʪʝ ʢʝʟʝשʜʝ ʘʥʳץʪʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ, 

ʘʫʨʫʜʳש ʪʘʨʘʣʫ ץʘʫʧʽʥ ʪᴇʤʝʥʜʝʪʫʛʝ ʞᴅʥʝ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ 

ʰʘʨʘʣʘʨʜʳ ʫʘץʪʳʣʳ ץʘʙʳʣʜʘʫסʘ ʥʝʛʽʟ ʙʦʣʘʜʳ. ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʀʌɸ ʪʝʩʪ-ʞװʡʝʩʽʥ 

ʞʘʩʘʫ ץʦʡʜʳש ʢʘʪʘʨʘʣʜʳ ʙʝʟʛʝʛʽʥ ʝʨʪʝ ʢʝʟʝשʜʝ ʘʥʳץʪʘʫסʘ, ʘʫʨʫʜʳש ʢʝש ʪʘʨʘʣʫʳʥʳש 

ʘʣʜʳʥ ʘʣʳʧ ʦʪʳʨʫסʘ, ʩʦʥʜʘʡ-ʘץ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ ʽʩ-ʰʘʨʘʣʘʨʜʳ 

ʫʘץʪʳʣʳ ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝ ʘʣʘʪʳʥ ʤʘשʳʟʜʳ ʜʠʘʛʥʦʩʪʠʢʘʣʳײץ ץʨʘʣ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

 

 ץRT/RIBSP-07/16"ʰʪʘʤʳʥʘʥ ʜʠʘʛʥʦʩʪʠʢʘʣʳ" שʂɹ ʚʠʨʫʩʳʥʳפ 3.3.1

ʧʨʝʧʘʨʘʪʪʘʨ ʜʘʡʳʥʜʘʫ װʰʽʥ ʚʠʨʫʩʳ ʙʘʨ ʞʘʩʫʰʘʣʳץ ʩʫʩʧʝʥʟʠʷʥʳ ʜʘʡʳʥʜʘʫ 

  ʰʽʥ ʙʽʟ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʽʤʽʟʜʝװ ʂɹ ʚʠʨʫʩʳʥʘ ʪᴅʥʜʽ ʘʥʪʠʛʝʥʜʽ ʜʘʡʳʥʜʘʫפ

çRT/RIBSP-07/16è  ʰʪʘʤʳʥ ʘʣʜʳץ. 

ᴆʩʢʽʥ ʩʫʩʧʝʥʟʠʷʩʳʥʳש ʩʪʝʨʠʣʴʜʽʣʽʛʽʥ ɽʇʉ, ɽʇɸ, ɽʇɹʉ, ʉʘʙʫʨʦ (ץʘʪʪʳ ʞᴅʥʝ 

ʩײʡʳץ ʪװʨʽ) ʞᴅʥʝ ʊʠʦʛʣʠʢʦʣʴ ʙʘʢʪʝʨʠʦʣʦʛʠʷʣʳץ ץʦʨʝʢʪʽʢ ʦʨʪʘʣʘʨסʘ ʩʝʙʽʥʜʽ ʞʘʩʘʫ 

ʘʨץʳʣʳ ʩʘʧʘʩʳ ʪʝʢʩʝʨʽʣʜʽ. ʕʣʝʢʪʠʚʪʽ ץʦʨʝʢʪʽʢ ʦʨʪʘʣʘʨסʘ ʪʝʨʤʦʩʪʘʪʪʘ 37 Üʉ 

ʪʝʤʧʝʨʘʪʫʨʘʜʘ 10 ʪᴅʫʣʽʢ ʠʥʢʫʙʘʮʠʷʣʘʥʜʳ. ɹʝʣʛʽʣʝʥʛʝʥ ʙʘץʳʣʘʫ ʤʝʨʟʽʤʽ 

ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ  ʧʨʦʙʠʨʢʘʣʘʨʜʘʥ ʞʘשʘ ץʦʨʝʢʪʽʢ ʦʨʪʘסʘ ʩʝʙʽʥʜʽ ʞʘʩʘʣʳʧ, ʪʘסʳ 10 

ʪᴅʫʣʽʢ ʙʦʡ ײʩʪʘʣʳʥʜʳ.. ʅᴅʪʠʞʝ ʙʘʨʳʩʳʥʜʘ ʙʘʢʪʝʨʠʦʣʦʛʠʷʣʳץ ץʦʨʝʢʪʽʢ ʦʨʪʘʣʘʨʜʘ 

ʙᴇʛʜʝ ʤʠʢʨʦʬʣʦʨʘʣʘʨʜʳש ʞʦץ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ, ʩʫʩʧʝʥʟʠʷ ʩʪʝʨʠʣʴʜʽ ʙʦʣʳʧ 

ʝʩʝʧʪʝʣʜʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʘʢʪʝʨʠʦʣʦʛʠʷʣʳץ ץʦʨʝʢʪʽʢ ʦʨʪʘʣʘʨʜʘ ʙᴇʛʜʝ 

ʤʠʢʨʦʬʣʦʨʘʥʳש ʙʦʣʤʘסʘʥʳ ʘʥʳץʪʘʣʳʧ, ʩʫʩʧʝʥʟʠʷʥʳש ʩʪʝʨʠʣʴʜʽ ʝʢʝʥʽ ʨʘʩʪʘʣʜʳ. 

 

 

ɹʣʫʪʘʥʛ ʚʠʨʫʩʳ ᴇʩʢʽʥʜʝʫ ʞᴅʥʝ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ. ɹʣʫʪʘʥʛ ʚʠʨʫʩʳʥ 

ʢʝʣʝʩʽʜʝʛʽʜʝʡ ᴅʜʽʩʪʝʤʝ ʙʦʡʳʥʰʘ ᴇʩʢʽʥʜʝʜʽʢ: 
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- Vero ʪʦʨʰʘ ᴇʩʽʥʜʽʩʽʥʽש ʤʦʥʦץʘʙʘʪʳʥʜʘ; 

- ʚʠʨʫʩʪʳש ʞץײʪʳʨʫ ʜʦʟʘʩʳ 0,01 ʎᴄʊ50/ʞʘʩʫʰʘ ʙʦʣʜʳ; 

 ;ʦʣʜʘʥʳʣʜʳץ ʦʝʢʪʽʢ ʦʨʪʘ ʨʝʪʽʥʜʝ DMEMץ -

- VERO ץʦʨʝʢʪʽʢ ʦʨʪʘ ײץʨʘʤʳʥʜʘסʳ ʬʝʪʘʣʴʜʳ ץʘʥ ʩʘʨʳʩʫʳʥʳש ʪʠʽʤʜʽ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 2 % ʙʦʣʜʳ; 

- ᴇʩʢʽʥʜʝʫ װʰʽʥ 37 Áʉ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥ ʧʘʡʜʘʣʘʥʜʳץ; 

- ᴇʩʢʽʥʜʝʫ ʫʘץʳʪʳ 72 ʩʘסʘʪʪʳ ײץʨʘʜʳ. 

ɸʣʳʥסʘʥ ʚʠʨʫʩʳ ʙʘʨ ʩʫʩʧʝʥʟʠʷʣʘʨ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ 

ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ 

 

ʂʝʩʪʝ 23 - פʂɹ ʚʠʨʫʩʳʥʳש ʩʫʩʧʝʥʟʠʷʩʳʥʳש ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ 

 
ʇʘʩʩʘʞ  ɹʝʣʩʝʥʜʽʣʽʛʽ lg 

ʎᴄʊ 50/ʩʤ3 

ɾץײʪʳʨʫסʘ ʘʨʥʘʣסʘʥ ʤʘʪʝʨʠʘʣ 

10-1 10-2 10-3 10-4 10-5 10-6 10-7 10-8 

1 6,75 ++++  ++++ ++++ ++++ ++++ +++ +  + - - 

- 

- - - - 

2 7,25 ++++ ++++ ++++ ++++ ++++ ++++ + + 

+ - 

- - - - 

3 7,25 ++++ +++ + ++++ ++++ ++++ ++++ ++ 

+- 

- - - - 

ɽʩʢʝʨʪʫ: 1. ç-è - ʙʦʣʤʘʫʳ ʎʇᴄ; 

                      2. ç+è - ʚʠʨʫʩʪʳש ʎʇᴄ ʙʦʣʫʳ. 

 

23 - ʢʝʩʪʝʜʝ פʂɹ ʚʠʨʫʩʳʥ 37Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ᴇʩʽʨʛʝʥʜʝ VERO ʞʘʩʫʰʘʩʳʥʜʘ 

ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ 3 ʧʘʩʩʘʞʜʘʥ ʢʝʡʽʥ 7,25 lg ʎᴄʊ 50/ʩʤ3 ʙʦʣסʘʥʳ 

ʢᴇʨʩʝʪʽʣʛʝʥ.  

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʘʣʳʥסʘʥ ʚʠʨʫʩʪʳץ ʩʫʩʧʝʥʟʠʷʥʳש ʙʘʩץʘʜʘ ʧʘʨʘʤʝʪʨʣʝʨʽ 

ʪʝʢʩʝʨʽʣʜʽ. 

 

 ʂʝʩʪʝ 24 - פʂɹ ʚʠʨʫʩʳʥʳש ʙʝʣʩʝʥʜʽʣʽʛʽ 

 
   ʇʘʨʘʤʝʪʨʣʝʨ ʅᴅʪʠʞʝ 

ɹʘʩʪʘʣʫ ʢװʥʜʝʨʽ ʎʇᴄ, ʩʘסʘʪ 72 

ɹʠʦʣʦʛʠʷʣʳץ ʘʢʪʙʝʣʩʝʥʜʽʣʽʢ, lg ʎᴄʊ 50/ʩʤ3 7,25°0,25 

ɼʇʈ - ʜʘ ʪᴅʥʜʽ ʘʥʪʠʛʝʥʥʽש ʙʝʣʩʝʥʜʽʣʽʛʽ 1:2-1:4 

ʀʌʊ-ʜʘסʳ ʚʠʨʫʩ ʘʥʪʠʛʝʥʽʥʽש ʙʝʣʩʝʥʜʽʣʽʛʽ 1:64-1:128 

 

24-ʰʳ ʢʝʩʪʝʜʝʛʽ ʜʝʨʝʢʪʝʨʜʝʥ VERO ʞʘʩʫʰʘʥʳ ץʦʣʜʘʥסʘʥʜʘ ʪᴅʥʜʽ ʘʥʪʠʛʝʥʥʽש 

ʝש ʞʦסʘʨסʳ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ ʙʘʡץʘʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ VERO 

ʞʘʩʫʰʘʩʳʥʜʘ ʙʝʣʩʝʥʜʽ ʘʥʪʠʛʝʥ ʘʣʳʥʜʳ. 
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VERO ʞʘʩʫʰʘʥʜʘ ʎʇᴄ 72 ʩʘסʘʪʪʘ 90-95 % ʙʦʣʜʳ, ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ 

7,25°0,25 lg ʎᴄʊ 50/ʩʤ3 ʞʝʪʪʽ. ɸʥʪʠʛʝʥʜʽʢ ʙʝʣʩʝʥʜʽʣʽʛʽ ɼʇʈ-ʜʘ 1:2-1:4 ײץʨʘʩʘ, ʀʌʊ-

ʜʘ 1:64-1:128 ʙʦʣʜʳ. 

ʆʩʳ ʘʣʳʥסʘʥ ʚʠʨʫʩʪʳץ ʩʫʩʧʝʥʟʠʷ פʂɹ ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʽʥ ʘʣʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʳʣʘʜʳ. 

 

 ʘʥʪʠʛʝʥʽʥ ʘʣʫ שʂɹ ʚʠʨʫʩʳʥʳפ 3.3.2

 ץʰʽʥ çɹʠʦʣʦʛʠʷʣʳװ ʩʫʩʧʝʥʟʠʷʩʳʥʘʥ ʪᴅʥʜʽ ʘʥʪʠʛʝʥ ʜʘʡʳʥʜʘʫ שʂɹ ʚʠʨʫʩʳʥʳפ

 ʨʣʽ 8װʳʣʳʤʠ ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʜʘè ᴅʟʽʨʣʝʥʛʝʥ ᴅʨ-ʪס שʘʫʽʧʩʽʟʜʽʢ ʧʨʦʙʣʝʤʘʣʘʨʳʥʳץ

ᴅʜʽʩʪʝʤʝʣʝʨ ץʦʣʜʘʥʳʣʜʳ.  

ɹʣʫʪʘʥʛ  ʚʠʨʫʩʳʥʳϬ ʘʥʪʠʛʝʥʽʥ ʜʘʡʳʥʜʘʫ. ɹʣʫʪʘʥʛ ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʽʥ 

ʜʘʡʳʥʜʘʫ װʰʽʥ ᴅʨ-ʪװʨʣʽ ʩʝʛʽʟ ᴅʜʽʩʪʝʤʝ ץʦʣʜʘʥʳʣʜʳ: 

1) ʙʽʨ ʨʝʪ ʪʝʨʤʦʣʠʟʠʩ (ʤʠʥʫʩ 70 Üʉ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ץʘʪʳʨʫ ʞᴅʥʝ ʙᴇʣʤʝ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʝʨʽʪʫ), ʮʝʥʪʨʠʬʫʛʘʜʘ 4000 ʘʡʥʘʣʳʤ/ʤʠʥ 30 ʤʠʥ ʘʡʥʘʣʜʳʨʫ; 

2) ʝʢʽ ʨʝʪ ʪʝʨʤʦʣʠʟʠʩ (ʤʠʥʫʩ 70 Üʉ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ץʘʪʳʨʫ ʞᴅʥʝ ʙᴇʣʤʝ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʝʨʽʪʫ), ʮʝʥʪʨʠʬʫʛʘʜʘ 4000 ʘʡʥʘʣʳʤ/ʤʠʥ 30 ʤʠʥ ʘʡʥʘʣʜʳʨʫ;  

 ʘʪʳʨʫ ʞᴅʥʝ ʙᴇʣʤʝץ ʰ ʨʝʪ ʪʝʨʤʦʣʠʟʠʩ (ʤʠʥʫʩ 70 Üʉ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘװ (3

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʝʨʽʪʫ), ʮʝʥʪʨʠʬʫʛʘʜʘ 4000 ʘʡʥʘʣʳʤ/ʤʠʥ 30 ʤʠʥ ʘʡʥʘʣʜʳʨʫ; 

4) ʬʝʨʤʝʥʪʧʝʥ ᴇשʜʝʫ װʨʜʽʩʽ: ʟʝʨʪʪʝʣʝʪʽʥ ʩʫʩʧʝʥʟʠʷסʘ ʪʨʠʧʩʠʥ ʬʝʨʤʝʥʪʽ ʩʦסשʳ 

ʤᴇʣʰʝʨʽ 0,1 ʤʛ/ʤʣ ʙʦʣסʘʥʰʘ ץʦʩʳʣʘʜʳ. ɼʘʡʳʥʜʘʣסʘʥ ץʦʩʧʘ 1 ʩʘ37 ס Ñ 0,5Üʉ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ץʘʣʜʳʨʳʣʘʜʳ, ʪʨʠʧʩʠʥ ᴅʩʝʨʽʥ ʩʦʷ ʠʥʛʠʙʠʪʦʨʳʥ ץʦʩʫ ʘʨץʳʣʳ 

ʪʦץʪʘʪʘʜʳ (1 ʤʛ ʪʨʠʧʩʠʥʛʝ 1 ʤʛ ʠʥʛʠʙʠʪʦʨ). ʂʝʡʽʥ ץʦʩʧʘ 3 000 ʘʡʥʘʣʳʤ/ʤʠʥ 60 ʤʠʥ 

ʮʝʥʪʨʠʬʫʛʘʣʘʫ ʘʨץʳʣʳ ᴇשʜʝʣʝʜʽ, ʪײʥʙʘסʘ 100 ʝʩʝ ʤᴇʣʰʝʨʜʝ 0,002 ʄ ʨʅ 7,5 ʪʨʠʩ-

ʙʫʬʝʨ ʝʨʽʪʽʜʽʩʽʥ ײץʷʜʳ; 

5) ʵʬʠʨʤʝʥ ᴇשʜʝʫ: ʪʳסʳʟ ʞʘʙʳʣʘʪʳʥ ʳʜʳʩʪʘ 2 ʤʣ ʩʫʩʧʝʥʟʠʷסʘ 0,5 ʤʣ ʵʬʠʨʜʽ 

 ʩʘʪʳʥʜʘץʳʥʘʥ ʵʬʠʨ  ʘʟʳʨʘʫ ʤʘשʘʣʜʳ, ʩʦץʘʪʪʘ 25 Á ʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʰʘʡסʦʩʳʧ 1 ʩʘץ

 ,ʦʣʜʘʥʘʜʳ, 3000 ʘʡʥʘʣʳʤ/ʤʠʥ 60 ʤʠʥ ʮʝʥʪʨʠʬʫʛʘʜʘ ʘʡʥʘʣʜʳʨʳʣʘʜʳץ ʨʣʝʫ ᴅʜʽʩʽʥװ

ʪײʥʙʘסʘ ʞװʟ ʝʩʝʣʝʥʜʽʨʽʧ 0,002 ʄ ʨʅ 7,5 ʪʨʠʩ-ʙʫʬʝʨ ʝʨʽʪʽʜʽʩʽʥ ײץʷʜʳ. 

6) ʘʣʳʥסʘʥ ʪᴅʥʜʽ ʘʥʪʠʛʝʥʜʽ ʬʨʝʦʥ-113 ʢᴇʤʝʛʽʤʝʥ ᴇשʜʝʫ: ʙײʣ ʤʘץʩʘʪʪʘ 

ʜʘʡʳʥʜʘʣסʘʥ ʩʫʩʧʝʥʟʠʷ ʙʽʨʜʝʡ ʤᴇʣʰʝʨʜʝ ʬʨʝʦʥʤʝʥ ʘʨʘʣʘʩʪʳʨʳʧ ʞʽʪʽ ʪװʨʜʝ 25 Á C 

ʪʝʤʧʝʨʘʪʫʨʘʜʘ 10-15 ʤʠʥʫʪ ʙʦʡʳ ץʘʨץʳʥʜʳ ʪװʨʜʝ ʰʘʡץʘʡʜʳ. ʆʜʘʥ ʢʝʡʽʥ 2500 

ʘʡʥʘʣʳʤ/ʤʠʥ ʞʳʣʜʘʤʜʳץʪʘ 20-30 ʤʠʥʫʪ ʫʘץʳʪʪʘ ʮʝʥʪʨʠʬʫʛʘʜʘ ʘʡʥʘʣʜʳʨʘʜʳ. 

ʎʝʥʪʨʠʬʫʛʘʣʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʬʘʟʘʣʘʨ ʘʡץʳʥ ʙᴇʣʽʥʽʧ, ʞʦסʘʨסʳ ץʘʙʘʪʳʥ ʘʥʪʠʛʝʥ 

ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʘʜʳ; 

7) ʭʣʦʨʦʬʦʨʤʤʝʥ ᴇשʜʝʫ: ʙײʣ װʰʽʥ ʩʫʩʧʝʥʟʠʷ ʭʣʦʨʦʬʦʨʤʤʝʥ ʪʝש ʜᴅʨʝʞʝʜʝ 

ʘʨʘʣʘʩʪʳʨʳʣʘʜʳ, 10-15 ʤʠʥʫʪ 25 Üʉ-ʪʘ ʞʽʪʽ ʰʘʡץʘʣʘʜʳ, ʩʦשʳʥʘʥ 2500 ʘʡʥʘʣʳʤ/ʤʠʥ 

20-30 ʤʠʥ ʮʝʥʪʨʠʬʫʛʘ ʘʨץʳʣʳ ʘʡʥʘʣʜʳʨʘʜʳ,  ʞʦסʘʨסʳ ʩʫ ץʘʙʘʪʳʥ ʘʥʪʠʛʝʥ ʨʝʪʽʥʜʝ 

 .ʦʣʜʘʥʘʜʳץ

8) ʥʘʪʨʠʡ ʜʝʟʦʢʩʠʭʦʣʘʪʳʤʝʥ ᴇשʜʝʫ: 10 ʤʣ ʩʫʩʧʝʥʟʠʷסʘ ײץʨסʘץ ɼʍʅ 0,1; 0,5 

ʞᴅʥʝ 1% ץʦʶʣʳʣʳסʳʥʘ ʜʝʡʽʥ ץʦʩʳʣʘʜʳ. תʣʛʽʣʝʨ 37 Á C ʪʝʤʧʝʨʘʪʫʨʘʜʘ 30 ʤʠʥʫʪ 

ʙʦʡʳ ʩʘץʪʘʣʘʜʳ, ʩʦשʳʥʘʥ 0,05 ʄ ʪײʟ ʝʨʽʪʽʥʜʽʩʽʤʝʥ ʩײʡʳʣʪʳʣʘʜʳ. 



62 
 

ʆʩʳ ᴅʜʽʩʪʝʤʝʣʝʨʤʝʥ ʜʘʡʳʥʜʘʣסʘʥ ʪᴅʥʜʽ ʘʥʪʠʛʝʥʜʝʨʜʽש ʙʝʣʩʝʥʜʽʣʽʛʽ ɼʇʈ ʞᴅʥʝ 

ʀʌʊ ᴅʜʽʩʪʝʨʽʤʝʥ ʪʝʢʩʝʨʽʣʜʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 25-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʂʝʩʪʝ 25 - פʂɹ ʚʠʨʫʩʳʥʳש ʪᴅʥʜʽ ʘʥʪʠʛʝʥʜʝʨʽʥʽש ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ ʪᴅʥʜʽʣʽʛʽ  

 

 
ʊᴅʥʜʽ 

ʘʥʪʠʛʝʥʜʽ 

ʜʘʡʳʥʜʘʫ-

ʜʳש ᴅʜʽʩ 

ʥᴇʤʽʨʣʝʨʽ 

ɸʥʪʠʛʝʥʜʝʨʜʽש ɼʇʈ-ʜʘ ʙʝʣʩʝʥʜʽʣʽʛʽ ʞᴅʥʝ  ʪᴅʥʜʽʣʽʛʽ  ʀʌʊ-ʜʘ 

ʘʥʪʠʛʝʥʜʝʨʜʽש 

ʙʝʣʩʝʥʜʽʣʽʛʽ, 

log10 

  ʂɹפ

ʚʠʨʫʩʳʥʘ 

 ,ʘʨʩʳ ʊʉץ

log10 

 ʣʽװʦʡ ʢפ

ʚʠʨʫʩʳʥʘ 

 ʘʨʩʳ ʊʉץ

 ʉפפ

ʚʠʨʫʩʳʥʘ 

 ʘʨʩʳ ʊʉץ

 ʄʆפʂױ

ʚʠʨʫʩʳʥʘ 

 ʘʨʩʳ ʊʉץ

 ʉפ

1 0,6 - - - - 2,1 

2 0,6 - - - - 2,71 

3 0,9 - - - - 2,71 

4 1,2 - - - - 3,01 

5 0,3 - - - - 1,8 

6 1,5 - - - - 3,31 

7 0,3 - - - - 1,5 

8 0,3 - - - - 1,5 

ᴄʜʽʩʪʝʨʤʝʥ 

ʜʘʡʳʥʜʘʣסʘʥ 

 ɸפ

- - - - - - 

ɽʩʢʝʨʪʫ : 1. çʊʉ/פʉè - ʪᴅʥʜʽ/ץʘʣʳʧʪʳ ʩʘʨʳʩʫ. 2. çפפʉè - ץʦʡʜʳץ שʘʨʘ ʩװʡʝʣʽ. 3. çױʂפʄʆè - ײʩʘץ 

ʢװʡʽʩ ץʘʡʳʨʘʪʳʥ ʤʘʣʜʘʨ ʦʙʘʩʳ. 4. çפɸè - ץʘʣʳʧʪʳ ʘʥʪʠʛʝʥ.  5. ç-è - ʢʝʨʽ ʥᴅʪʠʞʝ.   

 

ʂʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ ʜʝʨʝʢʪʝʨʜʝʥ ʢᴇʨʽʧ ʦʪʳʨסʘʥʳʤʳʟʜʘʡ, פʂɹ  ʚʠʨʫʩʳʥʳש 

ʘʥʪʠʛʝʥʜʝʨʽ ᴇʟʽʥʝ ʪᴅʥ ʩʘʨʳʩʫʤʝʥ ʦש ʥᴅʪʠʞʝ ʙʝʨʜʽ, ʦʣʘʨʜʳש ɼʇʈ-ʜʘסʳ ʙʝʣʩʝʥʜʽʣʽʛʽ 

0,3-ʪʝʥ 1,5 log10 ʜʝʡʽʥ ʙʦʣʩʘ, ʘʣ ʀʌʊ-ʜʘ 1,5 -3,31 log10 ʜʝʡʽʥ ʙʦʣʜʳ. 

ɹʘʩץʘ ʚʠʨʫʩʪʘʨʜʳש ʩʘʨʳʩʫʣʘʨʳʤʝʥ פʂɹ ʘʥʪʠʛʝʥʜʝʨʽ ʢʝʨʽ ʥᴅʪʠʞʝ ʙʝʨʜʽ. 

ɹʘʨʣʳץ ʞʘסʜʘʡʜʘ Vero ʞʘʩʫʰʘʩʳʥʜʘ 8 ᴅʜʽʩʧʝʥ ʜʘʡʳʥʜʘʣסʘʥ ץʘʣʳʧʪʳ ʘʥʪʠʛʝʥʜʝʨ 

ʦʩʳ ɼʇʈ ʤʝʥ ʀʌʊ ᴅʜʽʩʪʝʨʽʥʜʝ ʢʝʨʽ ʥᴅʪʠʞʝ ʙʝʨʜʽ.  

 ʘʥ ʘʥʪʠʛʝʥʜʝʨ ɼʇʈ ʤʝʥ ʀʌʊסʂɹ ʽʥʜʝʪʽ ʚʠʨʫʩʳʥʘ ʩʝʛʽʟ ᴅʜʽʩʧʝʥ ʜʘʡʳʥʜʘʣפ

ᴅʜʽʩʪʝʨʽʥʜʝ ʙʝʣʩʝʥʜʽʣʽʢ ʪʘʥʳʪʪʳ. ɹʽʨʘץ, ʘʥʪʠʛʝʥ ʜʘʡʳʥʜʘʫʜʘסʳ ʝש ʪʠʽʤʜʽ ᴅʜʽʩ 

ʘʣʪʳʥʰʳ ᴅʜʽʩ ʙʦʣʳʧ ʪʘʙʳʣʜʳ (ʘʣʳʥסʘʥ ʪᴅʥʜʽ ʘʥʪʠʛʝʥʜʽ ʬʨʝʦʥ-113 ʢᴇʤʝʛʽʤʝʥ 

ᴇשʜʝʫ: ʙײʣ ʤʘץʩʘʪʪʘ ʜʘʡʳʥʜʘʣסʘʥ ʩʫʩʧʝʥʟʠʷ ʙʽʨʜʝʡ ʤᴇʣʰʝʨʜʝ ʬʨʝʦʥʤʝʥ 

ʘʨʘʣʘʩʪʳʨʳʧ ʞʽʪʽ ʪװʨʜʝ 25 Á C ʪʝʤʧʝʨʘʪʫʨʘʜʘ 10-15 ʤʠʥʫʪ ʙʦʡʳ ץʘʨץʳʥʜʳ ʪװʨʜʝ 

ʰʘʡץʘʡʜʳ. ʆʜʘʥ ʢʝʡʽʥ 2500 ʘʡʥʘʣʳʤ/ʤʠʥ ʞʳʣʜʘʤʜʳץʪʘ 20-30 ʤʠʥʫʪ ʫʘץʳʪʪʘ 

ʮʝʥʪʨʠʬʫʛʘʜʘ ʘʡʥʘʣʜʳʨʘʜʳ. ʎʝʥʪʨʠʬʫʛʘʣʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʬʘʟʘʣʘʨ ʘʡץʳʥ ʙᴇʣʽʥʽʧ, 

ʞʦסʘʨסʳ ץʘʙʘʪʳʥ ʘʥʪʠʛʝʥ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʘʜʳ), ᴇʡʪʢʝʥʽ ʦʩʳ ᴅʜʽʩʧʝʥ ʜʘʡʳʥʜʘʣסʘʥ 

ʘʥʪʠʛʝʥʥʽש ʙʝʣʩʝʥʜʽʣʽʛʽ ʙʘʩץʘ ᴅʜʽʩʪʝʨʛʝ ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳ ʙʦʣʜʳ ï ɼʇʈ 1,5 log10, 

ʘʣ ʀʌʊ ï ʜʘ 3,31 log10. ʆʩʳ פʂɹ ʚʠʨʫʩʳʥʘ ץʘʨʩʳ ʜʘʡʳʥʜʘʣסʘʥ ʘʥʪʠʛʝʥ ʢʝʣʝʰʝʢʪʝ 

ʀʌʊ-ʜʳש ᴅʜʽʩʽʥ ᴅʟʽʨʣʝʫʜʝ ץʦʣʜʘʥʳʣʘʜʳ. 
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 ʘʥʪʠʛʝʥʽʥ ʪʘʟʘʣʘʫ שʂɹ ʚʠʨʫʩʳʥʳפ 3.3.3 

 ʘʥʰʘסʳ 0,1 ʤʛ/ʤʣ ʙʦʣסʦʶʣʳʣʳץ ʳסשʩʦ שʂɹ ʚʠʨʫʩʳ ʩʫʩʧʝʥʟʠʷʩʳʥ ʪʨʠʧʩʠʥʥʽפ

 ʘʣʜʳʨʳʣʳʧ, ʪʨʠʧʩʠʥץ Ñ 0,5Üʉ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ 37 סʜʝʧ, ʩʦʩʳʥ 1 ʩʘשʦʩʳʣʳʧ ᴇץ

ᴅʩʝʨʽʥ ʩʦʷ ʠʥʛʠʙʠʪʦʨʳʥ ץʦʩʫ ʘʨץʳʣʳ ʪʦץʪʘʪʳʧ (1 ʤʛ ʪʨʠʧʩʠʥʛʝ 1 ʤʛ ʠʥʛʠʙʠʪʦʨ), 

ʩʦשʳʥʘʥ 30000 ʘʡʥʘʣʳʤ/ʤʠʥ 60 ʤʠʥ ʮʝʥʪʨʠʬʫʛʘʜʘ ʘʡʥʘʣʜʳʨʳʧ, ʪײʥʙʘסʘ ʞװʟ 

ʝʩʝʣʝʥʜʽʨʽʧ 0,002 ʄ ʨʅ 7,5 ʪʨʠʩ-ʙʫʬʝʨ ʝʨʽʪʽʜʽʩʽʥ ײץʡʳʧ ʜʘʡʳʥʜʘʣסʘʥ ʪᴅʥʜʽ ʘʥʪʠʛʝʥ 

 ʩʘʪʳʥʜʘץʘʨʩʳ ʪᴅʥʜʽʢ ʩʘʨʳʩʫ ʘʣʫ ʤʘץ ʂɹ ʚʠʨʫʩʳʥʘפ ʦʡʣʘʨ ʤʝʥ ʝʰʢʽʣʝʨʜʝʥץ

ʢʝʣʝʩʽʜʝʛʽʜʝʡ ʩʭʝʤʘʤʝʥ ʪʘʟʘʨʪʳʣʜʳ: 100 ʤʣ ץʦʶʣʘʥʜʳʨʳʣסʘʥ ʚʠʨʫʩʪʳץ 

ʩʫʩʧʝʥʟʠʷסʘ 50 ʤʣ ʬʨʝʦʥ-113 ץʦʩʳʣʜʳ. פʦʩʧʘʥʳ 10 ʤʠʥʫʪʪʘʡ ʰʘʡץʘʧ, ʩʦʜʘʥ ʢʝʡʽʥ 

 ʪʳ ʮʝʥʪʨʠʬʫʛʘ Allegraץʘʨʳ ʞʳʣʜʘʤʜʳסʦʩʧʘʥʳ 3000 ʘʡʥ/ʤʠʥ  (ʨʦʪʦʨ ʅ6002, ʞʦץ

64R) 4 Üʉ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ 15 ʤʠʥ ʮʝʥʪʨʠʬʫʛʘʣʘʥʜʳ. ʎʝʥʪʨʠʬʫʛʘʣʘʫʜʘʥ ʢʝʡʽʥ 

ʚʠʨʫʩʳ ʙʘʨ ʩʫʣʳ ʬʘʟʘ ʘʣʳʥʜʳ. 

ʉʦשʳʥʘʥ ʬʨʝʦʥʤʝʥ ᴇשʜʝʣʛʝʥ ʪᴅʥʜʽ ʘʥʪʠʛʝʥ 40 % ʩʘʭʘʨʦʟʘ ʘʨץʳʣʳ 

ʫʣʴʪʨʘʮʝʥʪʨʠʬʫʛʘʣʘʫ ʘʨץʳʣʳ ʪʘʟʘʨʪʳʣʜʳ, 30000 ʘʡʥ/ʤʠʥ  60 ʤʠʥ. ʊײʥʙʘסʘ 1 ʤʣ 

ʬʠʟʠʦʣʦʛʠʷʣʳץ ʝʨʽʪʽʥʜʽ ץʦʩʳʣʜʳ. ʆʩʳ ʪʘʟʘʣʘʥʳʧ ʘʣʳʥסʘʥ ʪᴅʥʜʽ ʘʥʪʠʛʝʥʥʽש  ʪʘʟʘʨʪʫ 

ʜᴅʨʝʞʝʩʽ 90,8-91,7% ʙʦʣʜʳ. 

 ʪʠʽʤʜʽʣʽʛʽʥ שʰʽʥ ʪʘʟʘʨʪʫ ᴅʜʽʩʽʥʽװ ʪʘʫץʂɹ ʚʠʨʫʩʳ ʪʘʟʘʨʪʫ ʜᴅʨʝʞʝʩʽ ʘʥʳפ

ʙʘסʘʣʘʫ ʪᴇʤʝʥʜʝʛʽ ʬʦʨʤʫʣʘ ʘʨץʳʣʳ ʞװʨʛʽʟʪʽʣʜʽ. 

ɺʠʨʫʩʪʳ ʪʘʟʘʣʘʫ  (ʚ %) = 100% - (V1³C1)/(V2³C2)³100 

ʄϰʥʜʘϤʳ : V1-ʩʦϬϤʳ ʤʘʪʝʨʠʘʣʜʳϬ ʢϺʣʝʤʽ; ʉ1-ʩʦϬϤʳ ʤʘʪʝʨʠʘʣʜʳϬ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ; ʉ2-ʙʘʩʪʘʧϨʳ ʟʘʪʪʳϬ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ; 

 

  ʘʥ ʩʘʨʳʩʫʳʥ ʘʣʫץ ʘʨʩʳ  ʪᴅʥʜʽץ ʂɹ ʚʠʨʫʩʳʥʘפ 3.3.4

  ʤʳʩ ʙʘʨʳʩʳʥʜʘײçRT / RIBSP-07/16è ʰʪʘʤʳʥ ʞ שʂɹ ʘʫʨʫʳʥʳפ

ʧʘʡʜʘʣʘʥʳʣʜʳ. 

 ʦʡ ʞᴅʥʝץ ץʘʥ ʩʘʨʳʩʫʳʥ ʜʝʥʽ ʩʘʫ 6-12 ʘʡʣʳץ ʘʨʩʳ ʪᴅʥʜʽץ ʂɹ ʚʠʨʫʩʳʥʘפ

ʝʰʢʽʜʝʥ ʘʣʳʥʜʳ. 

ʊᴅʥʜʽ ץʘʥ ʩʘʨʳʩʫʳʥ ʘʣʫ װʰʽʥ ʝש ʙʽʨʽʥʰʽ ʞʘʥʫʘʨʣʘʨʜʳ ʠʤʤʫʥʜʝʫ ʞװʨʛʽʟʽʣʜʽ. 

ʆʣ װʰʽʥ ʞʘʥʫʘʨʣʘʨʜʳ ʬʨʦʝʥʤʝʥ ᴇשʜʝʣʽʧ ʞᴅʥʝ ʩʘʭʘʨʦʟʘ ʘʨץʳʣʳ ʪʘʟʘʨʪʳʣסʘʥ פʂɹ 

ʚʠʨʫʩʳʥʳש  ʘʥʪʠʛʝʥʽʤʝʥ ʠʤʤʫʥʜʝʫ ʞʘʫʳʨʳʥ ʘʣʜʳʥʘ ʪʝʨʽ ʘʩʪʳʥʘ ʝʥʛʽʟʪʫ ʘʨץʳʣʳ 

ʞװʨʛʽʟʪʽʣʜʽ, ʤᴇʣʰʝʨʽ 1 ʩʤ3, ץʦʶʣʳʣʳסʳ 130 ʤʢʛ/ʩʤ3. ʀʤʤʫʥʜʝʣʛʝʥ ʞʘʥʫʘʨʣʘʨ 

ʢʠʣʠʥʠʢʘʣʳץ ʙʘץʳʣʘʫסʘ ץʦʡʳʣʳʧ, ʜʝʥʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʢװʥʽʥʝ ʝʢʽ ʨʝʪ ᴇʣʰʝʥʜʽ. 

ɾʘʥʫʘʨʣʘʨʜʳש ʠʤʤʫʥʜʝʣʽʥʛʝʥʥʝʥ ʢʝʡʽʥ 1 ʘʡ ᴇʪʢʝʥ ʩʦש ʞʘʥʫʘʨʣʘʨʜʳ 

ʛʠʧʝʨʠʤʤʫʥʜʝʫʜʽ ʙʘʩʪʘʜʳץ.  

ɾײʤʳʩ ʙʘʨʳʩʳʥʜʘ ץʦʡ ʞᴅʥʝ  ʝʰʢʽʜʝʥ פʂɹ ʽʥʜʝʪʽʥʝ ץʘʨʩʳ ʪᴅʥʜʽ ʩʘʨʳʩʫ ʘʣʫ 

 .ʦʣʜʘʥʳʣʜʳץ ʘʥ ʘʥʪʠʛʝʥסʳ ᴅʜʽʩʧʝʥ ʜʘʡʳʥʜʘʣסʳʜʘסʘʨסʰʽʥ ʞʦװ

ɾʘʥʫʘʨʣʘʨʜʳ ʛʠʧʝʨʠʤʤʫʥʜʝʫ ʪᴇʤʝʥʜʝʛʽ ʢʝʩʪʝʣʝʨʜʝʛʽ ʢᴇʨʩʝʪʽʣʛʝʥ ʩʭʝʤʘʣʘʨ 

ʙʦʡʳʥʰʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. 

ʂʝʩʪʝ 26 - פʂɹ ʚʠʨʫʩʳʥʘ ץʘʨʩʳ ʩʘʨʳʩʫʜʳ ʘʣʫ ʩʭʝʤʘʩʳ ʞᴅʥʝ ʦʥʳש ʙʝʣʩʝʥʜʽʣʽʛʽ 
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ɾʘʥʫʘʨ 

ʪװʨʽ 

 

 

 

ɻʠʧʝʨʠʤʤʫʥʜʝʫ 

 ʦʣʜʘʥʳʣʘʪʳʥץ ʰʽʥװ

ʘʥʪʠʛʝʥ 

 

ɸʥʪʠʛʝʥ ʝʥʛʽʟʪʫʜʽשéé 

 ʘʥ ʩʘʨʳפ

ʩʫʳʥʳש ɼʇʈ-

ʳʥʜʘסʳ 

ʙʝʣʩʝʥʜʽʣʽʛʽ, 

log2 

ʄᴇʣʰʝʨʽ, 

ʩʤ3 

ɸʨʘץʘʰʳץʪʳסʳ, 

ʪᴅʫʣʽʢ 

ɾʠʽʣʽʛʽ ʊɸ פɸ 

 ʜʝʣʽʧשʦʡ ˉ1 ʌʨʝʦʥʤʝʥ ᴇפ

ʩʘʭʘʨʦʟʘ ʘʨץʳʣʳ 

ʪʘʟʘʨʪʳʣסʘʥ  פʂɹ 

ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥ, 

ʪʘʟʘʣʘסʳ 90,8-91,7% 

2 8 1 1,0 - 

3 7 2 2,0 - 

5 10 3 4,0 - 

ɽh ʢʽ ˉ1 2 7 1 - - 

3 13 2 - - 

5 20 3 2,0 - 

 ʦʡ ˉ2פ

2 3 1 - - 

3 3 2 - - 

5 3 3 1,0 1,0 

ɽh ʢʽ ˉ2 

2 3 1 - - 

3 3 2 - - 

5 3 3 2,0 1,0 

 ʦʡ ˉ3פ

2 7 1 - - 

3 7 2 - - 

5 7 3 1,0 - 

ɽh ʢʽ ˉ3 

2 7 1 - - 

3 7 2 - - 

5 7 3 0,5 - 

 

ʂʝʩʪʝ-26 ʙʦʡʳʥʰʘ פʂɹ ʚʠʨʫʩʳʥʘ ץʘʨʩʳ ʪᴅʥʜʽ ʞᴅʥʝ ʙʝʣʩʝʥʜʽ ץʘʥ ʩʘʨʳʩʫʳ ˉ1 

 ʘʥ ʪᴅʥʜʽסʘʪʘʨ ʘʣʳʥץ ʨʘʜʳ. ʉʦʥʳʤʝʥײץ ʦʡʜʘʥ ʘʣʳʥʜʳ, ʙʝʣʩʝʥʜʽʣʽʛʽ ɼʇʈ-ʜʘ 4,0 log2ץ

 ʘץʘʣʳʧʪʳ ʘʥʪʠʛʝʥʤʝʥ ʢʝʨʽ ʥᴅʪʠʞʝ ʙʝʨʜʽ, ʘʣ ˉ1 ʝʰʢʽʜʝʥ ʦʩʳ ʚʠʨʫʩץ ʘʥ ʩʘʨʳʩʫץ

  .ʙʝʣʩʝʥʜʽʣʽʛʽ 2,0 log2 ʙʦʣʜʳ שʘʥ ʩʘʨʳʩʫʳʥʳץ ʘʨʩʳץ

ʂʝʩʪʝʥʽש ʥᴅʪʠʞʝʩʽ ʙʦʡʳʥʰʘ, ʛʠʧʝʨʠʤʤʫʥʜʝʫ ʩʦשʳʥʜʘ ˉ2 ץʦʡ ʤʝʥ ʝʰʢʽ ץʘʥ 

ʩʘʨʳʩʫʳʥʳש ʙʝʣʩʝʥʜʽʣʽʛʽ ɼʇʈ-ʜʘ 1,0 ʞᴅʥʝ 2,0 log2 ײץʨʘʩʘ, ʘʣ ץʘʣʳʧʪʳ ʘʥʪʠʛʝʥʤʝʥʜʝ 

ʙʝʣʩʝʥʜʽʣʽʛʽ 1,0 log2 ײץʨʘʜʳ. ʉʦʥʜʳץʪʘʥ ʘʣʳʥסʘʥ ץʘʥ ʩʘʨʳʩʫʳ ʞʘʨʘʤʩʳʟ ʜʝʧ 

ʪʘʙʳʣʜʳ. 

 ʙʝʣʩʝʥʜʽʣʽʛʽ ɼʇʈ-ʜʘ 1,0 log2 ʢᴇʨʩʝʪʪʽ, ʘʣ שʘʥ ʩʘʨʳʩʫʳʥʳץ ʘʥסʦʡʜʘʥ ʘʣʳʥץ 3ˉ

ˉ3 ʝʰʢʽʜʝʥ ʘʣʳʥסʘʥ ץʘʥ ʩʘʨʳʩʫʳʥʳש ʙʝʣʩʝʥʜʽʣʽʛʽ ʝʢʽ ʝʩʝ ʪᴇʤʝʥ ʙʦʣʜʳ 0,5 log2 

 .ʘʥ ʩʘʨʳʩʫʣʘʨʳ ʪᴅʥʜʽʣʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʜʽץ ʘʥסʨʘʜʳ. ɸʣʳʥײץ
 

3.3.5 ʀʤʤʫʥʦʛʣʦʙʫʣʠʥʜʝʨʜʽ ʘʣʫ ʪᴅʩʽʣʜʝʨʽʥ ʪʘשʜʘʫ 

ɻʘʤʤʘ - ʛʣʦʙʫʣʠʥ ʬʨʘʢʮʠʷʩʳ ʪᴅʥʜʽ ץʘʥ ʩʘʨʳʩʫʳʥʘʥ ʂʦʥ ᴅʜʽʩʽʤʝʥ ʞᴅʥʝ 

ʘʤʤʦʥʠʡ ʩʫʣʴʬʘʪʳʥʳש ʢᴇʤʝʛʽʤʝʥ ʙᴇʣʽʥʜʽ. ʆʣ װʰʽʥ ʙʝʣʩʝʥʜʽʣʽʛʽ ɼʇʈ-ʜʘ 4,0 log2 

ʙʦʣʘʪʳʥ פʂɹ ʚʠʨʫʩʳʥʘ ץʘʨʩʳ ʘʣʳʥסʘʥ ˉ1 ץʦʡ ץʘʥ ʩʘʨʳʩʫʳ ץʦʣʜʘʥʳʣʜʳ. ʂʦʥ 

ᴅʜʽʩʽʤʝʥ ʛʘʤʤʘ ï ʛʣʦʙʫʣʠʥʜʽ ʙᴇʣʽʧ ʘʣʫ װʰ ʢʝʟʝשʥʝʥ ʪײʨʘʜʳ, ʙᴇʣʫ ʥᴅʪʠʞʝʣʝʨʽ 27-

ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ.  
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ɹʽʨʽʥʰʽ ʢʝʟʝש: 

ʂʝʩʪʝ 27 ï ʂʦʥ ᴅʜʽʩʽ ʙʦʡʳʥʰʘ ʠʤʤʥʫʥʦʛʣʦʙʫʣʠʥʜʝʨʜʽש ʙʽʨʽʥʰʽ ʪײʥʜʳʨʫ ʥᴅʪʠʞʝʩʽ: 
 

ˉ  ɸʪ r  ʘʥפ

ʩʘʨʳʩʫʜʳש 

ʤᴇʣʰʝʨʽ, ʩʤ3 

ʨʅ 

ʩʘʨʳʩʫ 

ʉʘʨʳ ʩʫסʘ 

 ʘʥ 53%סʦʩʳʣץ

ʩʧʠʨʪ ʤᴇʣʰʝʨʽ 

ʛʣʦʙʫʣʠʥ 

ʰᴇʛʽʥʜʽʣʝʨʽ, 

ʛʨ 

 ʘʨʩʳץ ʂɹ ʚʠʨʫʩʳʥʘפ 1

ʪᴅʥʜʽ ץʘʥ ʩʘʨʳʩʫʳ  

200 7,1 176,6 11,2 

 

ɽʢʽʥʰʽ ʢʝʟʝש: 

ʂʝʩʪʝ 28 ï ʀʤʤʫʥʦʛʣʦʙʫʣʠʥʜʝʨʜʽש ʝʢʽʥʰʽ ʨʝʪ ʪײʥʜʳʨʫ ʥᴅʪʠʞʝʣʝʨʽ 

 
 ˉ ʩʘʨʳʩʫ 

1 2 3 

 ɻʣʦʙʫʣʠʥʜʝʨ ʰᴇʛʽʥʜʽʣʝʨʽ, ʛ  12,3 13,1 11,2 

ɻʣʦʙʫʣʠʥ ʰᴇʛʽʥʜʽʣʝʨʽʥʝ ץʦʩʳʣסʘʥ 0,15ʄ NaCI 

ʤᴇʣʰʝʨʽ, ʩʤ3 

24,6 26,2 22,4 

ɻʣʦʙʫʣʠʥ ʰᴇʛʽʥʜʽʣʝʨʽʥʝ ץʦʩʳʣסʘʥ ʪʘʟʘʨʪʳʣסʘʥ 

ʩʫʜʳש ʢᴇʣʝʤʽ, ʩʤ3 

 

116,85 

 

124,45 

 

106,4 

ʨʅ  5,0 5,0 5,1 

ʀʤʤʫʥʦʛʣʦʙʫʣʠʥʛʝ ץʦʩʳʣסʘʥ 26% ʩʧʠʨʪ ʤᴇʣʰʝʨʽ, 

ʩʤ3 

150 180 160 

ʰᴇʛʽʥʜʽ ɓ - ʛʣʦʙʫʣʠʥ, ʛ  7,5 9,0 8,0 

ɓ ï ʛʣʦʙʫʣʠʥ ʰᴇʛʽʥʜʽʩʽʥʝ ץʦʩʳʣסʘʥ 0,15ʄ NaCI 

ʤᴇʣʰʝʨʽ, ʩʤ3 

 

15,0 

 

18,0 

 

16,0 

ɓ ï ʛʣʦʙʫʣʠʥ ʰᴇʛʽʥʜʽʩʥʝ ץʦʩʳʣסʘʥ ʜʠʩʪʝʣʜʝʥʛʝʥ ʩʫ 

ʤᴇʣʰʝʨʽ, ʩʤ3 

 

15,0 

 

18,0 

 

16,0 

 

 :שʰʽʥʰʽ ʢʝʟʝת

 

ʂʝʩʪʝ 29 ï  ʀʤʤʫʥʦʛʣʦʙʫʣʠʥʜʝʨʜʽװ שʰʽʥʰʽ ʪײʥʜʳʨʫ ʥᴅʪʠʞʝʣʝʨʽ. 

 
  ˉ ʩʘʨʳʩʫ װʣʛʽʣʝʨʽ 

1 2 3 

 ʎʝʥʪʨʠʬʫʛʘʪʪʳש ʢᴇʣʝʤʽ ʩʤ3 150,0 170,0 160,0 

ʎʝʥʪʨʠʬʫʛʘʪ ʨʅ 7,1 7,2 7,1 

ʎʝʪʨʠʬʫʛʘʪץʘ ץʦʩʳʣסʘʥ ײץʨסʘץ ʪײʟʜʳש ʤʘʩʩʘʩʳ, 

ʛ 

0,1 0,11 0,1 

ʎʝʥʪʨʠʬʫʛʘʪץʘ ץʦʩʳʣסʘʥ 53% ʩʧʠʨʪ ʤʘʩʩʘʩʳ , 

ʩʤ3 

60,0 68,0 64,0 

ɔ-ʛʣʦʙʫʣʠʥ ʰᴇʛʽʥʜʽʩʽ, ʛ 3,5 4,5 4,0 
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ɔ-ʛʣʦʙʫʣʠʥ ʰᴇʛʽʥʜʽʩʽʥʜʝ 0,15ʄ NaCI ʞᴅʥʝ 

ʜʠʩʩʪʝʣʜʝʥʛʝʥ ʩʫʜʳש ʤᴇʣʰʝʨʽ, ʩʤ3 

7,0 5,0 8,0 

ɔ -ʛʣʦʙʫʣʠʥʘ ʙᴇʣʽʥʛʝʥ ʤᴇʣʰʝʨʽ, ʩʤ3 15,0 20,0 18,0 

ɸץʫʳʟ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ, ʤʛ/ʩʤ3 60,0 75,0 57,0 

 

ʂʦʥ ᴅʜʽʩʽʤʝʥ 3 װʣʛʽʜʝ ʪᴅʥʜʽ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ ʙᴇʣʽʥʽʧ ʘʣʳʥʜʳ, ʤᴇʣʰʝʨʣʝʨʽ 15-

20 ʩʤ3, ץʦʶʣʳʣʳסʳ 57-75 ʤʛ/ʩʤ3 ʙʦʣʜʳ. 

ʉʦʥʜʘʡ-ʘ35% ,40% ,ץ ʞᴅʥʝ 33 %  װʰ ʢʝʟʝשʥʝʥ ʪײʨʘʪʳʥ ʘʤʤʦʥʠʡ ʩʫʣʴʬʘʪʳʤʝʥ 

 ʳʣʳ ʪᴅʥʜʽץʪʳʨʫ, ʩʦʜʘʥ ʢʝʡʽʥ ɼʕ- ʮʝʣʣʶʣʦʟʘ ʞᴅʥʝ ʩʝʬʘʜʝʢʩ G-200 ʪʘʟʘʣʘʫ ʘʨץʘʥʳץ

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ ʙᴇʣʽʥʜʽ.  

ɼʇʈ ʢᴇʤʝʛʽʤʝʥ ʙʘʩʪʘʧץʳ פʂɹ ʚʠʨʫʩʳʥʘ ʪᴅʥʜʽ ʩʘʨʳʩʫʣʘʨ ʤʝʥ ʦʣʘʨʜʘʥ 

ʦץʰʘʫʣʘʥסʘʥ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʜʝʨʜʽש ʙʝʣʩʝʥʜʽʣʽʛʽ ʟʝʨʪʪʝʣʜʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 30- 

ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 

          ʂʝʩʪʝ 30 - ɺʠʨʫʩץʘ ʪᴅʥ ʩʘʨʳʩʫʣʘʨ ʤʝʥ ʦʣʘʨʜʘʥ ʦץʰʘʫʣʘʥסʘʥ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʜʝʨʜʽש ʙʝʣʩʝʥʜʽʣʽʢʪʝʨʽ 

 
ɼʇʈ-ʜʘ ʩʘʨʳʩʫʜʳש 

ʙʘʩʪʘʧץʳ ʙʝʣʩʝʥʜʽʣʽʛʽ 

ɼʇʈ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʜʝʨʜʽש ʙʝʣʩʝʥʜʽʣʽʛʽ 

ʂʦʥ 

ʙʦʡʳʥʰʘ 

(NH4)2SO4 

ʪʘʟʘʨʪʫʩʳʟ ʎʝʣʣʶʣʦʟʘ ʘʨץʳʣʳ 

ʪʘʟʘʨʪʫ 

ʉʝʬʘʜʝʢʩ 

ʘʨץʳʣʳ ʪʘʟʘʨʪʫ 

1:32 1:32 1:16 1:4 1:8 

 

ʂʝʩʪʝʜʝʛʽ - 30 ʤᴅʣʽʤʝʪʪʝʨʛʝ ʩᴅʡʢʝʩ, פʂɹ ʘʫʨʫʳʥʘ ץʘʨʩʳ  ʩʘʨʳʩʫʣʘʨʜʘʥ 

ʛʣʦʙʫʣʠʥʜʝʨʜʽ ʙᴇʣʽʧ ʘʣʫ װʰʽʥ ʩʳʥʘץʪʘʥ ᴇʪʢʽʟʽʣʛʝʥ ᴅʜʽʩʪʝʨ ʘʨʘʩʳʥʜʘ  ʂʦʥʥʳש 

ʩʧʠʨʪʪʽʢ ᴅʜʽʩʽʤʝʥ ʘʣʳʥסʘʥ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʜʝʨ ʝש ʞʦסʘʨסʳ ʙʝʣʩʝʥʜʽʣʽʢ ʢᴇʨʩʝʪʪʽ. ɸʣ 

ʘʤʤʦʥʠʡ ʩʫʣʴʬʘʪʳ ʘʨץʳʣʳ ʪײʥʜʳʨʳʧ, ʢʝʡʽʥ ʮʝʣʣʶʣʦʟʘ ʞᴅʥʝ ʩʝʬʘʜʝʢʩ ʘʨץʳʣʳ 

ʪʘʟʘʨʪʳʣסʘʥ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʜʝʨʜʽש ʙʝʣʩʝʥʜʽʣʽʛʽ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʪᴇʤʝʥ 

ʙʦʣʜʳ. 

 

3.3.6 ʂʦʥʴʶʛʘʪʪʘʨʜʳ ʜʘʡʳʥʜʘʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ᴅʜʽʩʪʝʨʜʽ ʪʘשʜʘʫ 

ɺʠʨʫʩץʘ ʩʧʝʮʠʬʠʢʘʣʳץ ʠʤʤʫʥʦʧʝʨʦʢʩʠʜʘʟʘʣʳץ ʢʦʥʲʶʛʘʪʪʘʨʜʳ ʘʣʫ 

ʙʘʨʩʳʥʜʘ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʜʝʨʜʽ ʙᴇʣʽʧ ʘʣʫ ʥʝʛʽʟʽʥʜʝ ʋʠʣʩʦʥ ʞᴅʥʝ ʅʘʢʘʥʝ ᴅʜʽʩʽʥ 

 ʘʥסʰʘʫʣʘʥץʊᴅʥʜʽʢ ʢʦʥʲʶʛʘʪʪʘʨʜʳ ʜʘʡʳʥʜʘʫʜʘ ʂʦʥ ᴅʜʽʩʽ ʙʦʡʳʥʰʘ ʦ .ץʦʣʜʘʥʜʳץ

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ ʬʨʘʢʮʠʷʩʳ ʧʘʡʜʘʣʘʥʳʣʜʳ. ɹᴇʣʽʥʽʧ ʘʣʳʥסʘʥ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʥʽש  

ʙʝʣʩʝʥʜʽʣʽʛʽ ɼʇʈ-ʜʘ 1:32 ʪʠʪʨʽʥ ʢᴇʨʩʝʪʪʽ. ʆʩʳʣʘʡʰʘ ʘʣʳʥסʘʥ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ 

ʥʝʛʽʟʽʥʜʝ ʚʠʨʫʩץʘ ʪᴅʥ ʠʤʤʫʥʦʧʝʨʦʢʩʠʜʘʟʘʣʳץ ʢʦʥʲʶʛʘʪʪʘʨ ʜʘʡʳʥʜʘʣʘʜʳ. 

ɾʘʣʧʳ ʋʠʣʩʦʥ ʞᴅʥʝ ʅʘʢʘʥʝ ᴅʜʽʩʪʝʨʽʤʝʥ ʠʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ ʢʦʥʲʶʛʘʪʪʳ 

ʜʘʡʳʥʜʘʫ ʧʨʦʮʝʩʩʽ ʙʽʨʥʝʰʝ ʜᴅʡʝʢʪʽ ʢʝʟʝשʜʝʨʜʝʥ ʪײʨʘʜʳ:  

1) ʇʝʨʦʢʩʠʜʘʟʘʥʳ ʧʝʨʠʦʜʘʪ ʥʘʪʨʠʡ ʢᴇʤʝʛʽʤʝʥ ʘʢʪʠʚʪʝʥʜʽʨʫ. 

2) ɸʢʪʠʚʪʝʣʽʥʛʝʥ ʧʝʨʦʢʩʠʜʘʟʘʤʝʥ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ ʤʦʣʝʢʫʣʘʩʳʤʝʥ 

ʢʦʚʘʣʝʥʪʪʽ ʙʘʡʣʘʥʳʩʪʳʨʫ ʧʨʦʮʝʩʩʽ.  
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 ʘסʩʘʪʳʥʜʘ ʢʦʣʦʥʢʘץʟʽʣʛʝʥ ʢʦʥʲʶʛʘʪʪʳ ʪʘʟʘʨʪʫ ʤʘװʜʝ  ʪשʰʽʥʰʽ ʢʝʟʝת (3

ʪʦʣʪʳʨʳʣסʘʥ ʩʝʬʘʜʝʢʩ G-200 ʛʝʣʽ ʘʨץʳʣʳ ʪʘʟʘʣʘʫ. ʂʦʣʦʥʢʘʜʘʥ ʢʦʥʲʶʛʘʪʪʳ ʪʘʟʘʣʘʫ 

ʙʘʨʩʳʥʜʘ ʙʽʨʥʝʰʝ ʬʨʘʢʮʠʷʣʘʨ ʞʠʥʘʣʜʳʧ, ʦʣʘʨʜʳש ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷʣʳץ ᴅʜʽʩʧʝʥ ʙʘסʘʣʘʥʜʳ.  

ᴄʨʙʽʨ ʬʨʘʮʠʷʥʳש ʢᴇʨʩʝʪʢʽʰʽʥ "RZ" ʬʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʽʥʜʽ: 

RZ = ɼ403/ɼ280  

RZ = 0,3-0,6 ʬʨʘʢʮʠʷʣʘʨʳʥ ʙʽʨʜʝʡ ʢʦʥʲʶʛʘʪʪʘʨʳʥ ʞʠʥʘʧ, ץʘʣסʘʥʜʘʨʳ 

ʪʘʣʘʧץʘʩʘʡ ʢʝʣʤʝʛʝʥʜʽʢʪʝʥ ʞʘʨʘʤʩʳʟ ʜʝʧ ʪʘʙʳʣʜʳ. 

ʋʠʣʩʦʥ ʞᴅʥʝ ʅʘʢʘʥʝ ᴅʜʽʩʽ ʙʦʡʳʥʰʘ ʠʤʤʫʥʦʧʝʨʦʢʩʠʜʘʟʘʣʳץ ʢʦʥʲʶʛʘʪʪʳש ʝʢʽ 

ʜʝʨʙʝʩ ʩʝʨʠʷʩʳ ʞʘʩʘʣʳʥʜʳ.  

ɸʣʳʥסʘʥ ʢʦʥʲʶʛʘʪʪʘʨ ʬʨʘʢʮʠʷʣʘʨʳʥʳש ʦʧʪʠʢʘʣʳץ ʪʳסʳʟʜʳסʳ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ  280 ʥʤ ʞᴅʥʝ 403 ʥʤ  ʪʦʣץʳʥ ײʟʳʥʜʳץʪʘʨʳʥʜʘ ʪʝʢʩʝʨʽʣʜʽ, ʥᴅʪʠʞʝʣʝʨʽ 

32, 33 ʢʝʩʪʝʣʝʨʜʝ ʞᴅʥʝ ʜʝ 7, 8 ʛʨʘʬʠʢʘʣʳץ ʩʫʨʝʪʪʝʨʜʝ ײʩʳʥʳʣʘʜʳ.  

           ʂʝʩʪʝ 31 ï ɹʽʨʽʥʰʽ ʩʝʨʠʷ ʙʦʡʳʥʰʘ ʘʣʳʥסʘʥ ʢʦʥʴʶʛʘʪ ʬʨʘʢʮʠʷʣʘʨʳʥʳ280 ש 

ʥʤ ʞᴅʥʝ 480 ʥʤ ʪʦʣץʳʥ ײʟʳʥʜʳץʪʘʨʳʥʜʘסʳ ʦʧʪʠʢʘʣʳץ ʪʳסʳʟʜʳסʳʥʳש ʢᴇʨʩʝʪʢʽʰʽ  
 

ʌʨʘʢʮʠʷʣʘʨ 

ʥʦʤʝʨʽ 

ʊʦʣץʳʥ ײʟʳʥʜʳסʳ  

ʊʦʣץʳʥ ײʟʳʥʜʳץ-ʪʘʨʳʥʳש 

  ʘʪʳʥʘʩʳץ

RZ=ɼ403/ɼ280 

 

403 ʥʤ 

 

280ʥʤ 

1 0 0 0 

2 0,042 0,142 0,295 

3 0,102 0,238 0,428 

4 0,202 0,408 0,495 

5 0,333 0,644 0,517 

6 0,446 0,856 0,521 

7 0,476 0,906 0,525 

8 0,455 0,828 0,549 

9 0,396 0,520 0,761 

10 0,176 0,237 1,346 

11 0,060 0,064 0,9375 

12 0,011 0,031 0,3548 
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        ɽʩʢʝʨʪʫ:               ʊʦʣץʳʥ ײʟʳʥʜʳץʪʘʨʳʥʳץ שʘʪʳʥʘʩʳ  RZ=ɼ403/ɼ280. 

 

ʉʫʨʝʪ 8 - ʂʦʥʴʶʛʘʪ ʬʨʘʢʮʠʷʣʘʨʳʥʳש ʛʨʘʬʠʢʘʣʳץ ʢᴇʨʽʥʽʩʽ 
 

ɹʽʨʽʥʰʽ ʩʝʨʠʷ ʙʦʡʳʥʰʘ  ʢʦʥʲʶʛʘʪʪʳ3 ש ʧʝʥ 8 ʬʨʘʢʮʠʷʣʘʨʳ ʪʘʣʘʧץʘ ʩʘʡ, 

ʞʘʨʘʤʜʳ ʜʝʧ ʪʘʙʳʣʜʳ. ɸʪʘʣסʘʥ ʬʨʘʢʮʠʷʣʘʨʜʳש ʦʧʪʠʢʘʣʳץ ʪʳסʳʟʜʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 0,428-0,549 ײץʨʘʜʳ, ʙײʣ ʦʣʘʨʜʳש ʩʘʧʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʳש 

ʙʝʣʛʽʣʝʥʛʝʥ ʢʨʠʪʝʨʠʡʣʝʨʛʝ ʩᴅʡʢʝʩ ʢʝʣʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʘʪʘʣסʘʥ ʬʨʘʢʮʠʷʣʘʨ 

ʙʽʨ ʳʜʳʩץʘ ʙʽʨʽʢʪʽʨʽʣʽʧ ʞᴅʥʝ ʟʝʨʪʪʝʫʣʝʨʜʝ ʞײʤʳʩ ʢʦʥʲʶʛʘʪʳ ʨʝʪʽʥʜʝ 

ʧʘʡʜʘʣʘʥʳʣʘʜʳ.  

          ʂʝʩʪʝ 32 ï ɽʢʽʥʰʽ ʩʝʨʠʷ ʙʦʡʳʥʰʘ ʘʣʳʥסʘʥ ʢʦʥʴʶʛʘʪ ʬʨʘʢʮʠʷʣʘʨʳʥʳ280 ש ʥʤ 

ʞᴅʥʝ 480 ʥʤ ʪʦʣץʳʥ ײʟʳʥʜʳץʪʘʨʳʥʜʘסʳ ʦʧʪʠʢʘʣʳץ ʪʳסʳʟʜʳסʳʥʳש ʤᴅʥʜʝʨʽ 
 

ʌʨʘʢʮʠʷʣʘʨ 

ʥʦʤʝʨʽ 

ʊʦʣץʳʥ ײʟʳʥʜʳסʳ ʊʦʣץʳʥ ײʟʳʥʜʳץ-

ʪʘʨʳʥʳץ שʘʪʳʥʘʩʳ  

RZ=ɼ403/ɼ280 

403 ʥʤ 280ʥʤ 

1 0,0 0,0 0 

2 0,274 0,572 0,277 

3 0,393 0,784 0,295 

4 0,479 0,985 0,428 

5 0,490 1,047 0,495 

6 0,450 0,895 0,517 

7 0,413 0,637 0,521 

8 0,398 0,432 0,525 

9 0,331 0,256 0,549 

10 0,146 0,085 0,761 

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

1 2 3 4 5 6 7 8 9 10 11 12
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11 0,008 0,015 1,346 

12 0,002 0,010 0,9375 

 

 

 
      

      ɽʩʢʝʨʪʫ: ʊʦʣץʳʥ ײʟʳʥʜʳץʪʘʨʳʥʳץ שʘʪʳʥʘʩʳ  RZ=ɼ403/ɼ280. 

 

ʉʫʨʝʪ 9 - ʂʦʥʴʶʛʘʪ ʬʨʘʢʮʠʷʣʘʨʳʥʳש ʛʨʘʬʠʢʘʣʳץ ʢᴇʨʽʥʽʩʽ 

 

ɽʢʽʥʰʽ ʩʝʨʠʷʤʝʥ ʙʦʡʳʥʰʘ ʢʦʥʲʶʛʘʪʪʳ4-9 ש ʬʨʘʢʮʠʷʣʘʨʳ ץʦʣʜʘʥʫסʘ 

ʞʘʨʘʤʜʳ ʜʝʧ ʪʘʥʳʣʜʳ, ʦʣʘʨʜʳש  ʦʧʪʠʢʘʣʳץ ʪʳסʳʟʜʳסʳ 0,428-0,549 ʘʨʘʣʳסʳʥʜʘ 

 ʠʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ ʪʘʣʜʘʫʜʘ שʘʥ ʝʢʽ ʩʝʨʠʷ ʢʦʥʲʶʛʘʪʪʳסʘʤʪʳʜʳ. ʂʝʡʽʥ ʜʘʡʳʥʜʘʣץ

(ʀʌʊ) ʪᴅʥʜᴅʣʽʛʽ ʤʝʥ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘ ץʦʩʳʤʰʘ ʪʝʢʩʝʨʫ 

ʞʦʩʧʘʨʣʘʥʜʳ. ʗסʥʠ, ʩʦשʳʥʘʥ ʘʣʳʥסʘʥ ʝʢʽ ʩʝʨʠʷ ʢʦʥʲʶʛʘʪ ʀʌʊ-ʜʘ ʪᴅʥʜʽʣʽʛʽ ʤʝʥ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʙʽʣʫ ʤʘץʩʘʪʳʥʜʘ ʪʝʢʩʝʨʽʩʪʝʥ ᴇʪʪʝʪʽʥ ʙʦʣʘʜʳ. 

 

3.3.6.1 ʂʦʥʴʶʛʘʪʪʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʢʪʝʨʽʥ ʀʌʊ- ʜʘ ʟʝʨʪʪʝʫ 

ɺʠʨʫʩץʘ ʪᴅʥ ʠʤʤʫʥʦʧʝʨʦʢʩʠʜʘʟʜʳץ ʢʦʥʲʶʛʘʪʪʘʨ פʂɹ ʚʠʨʫʩʳʥʳש ʩʪʘʥʜʘʨʪʪʳ 

 ʨʣʝʨʽʥʜʝ ʀʌʊ-ʜʘ ʘʣʜʳʥ-ʘʣʘװʘʥʪʠʛʝʥʜʝʨʽʤʝʥ ʰʘʭʤʘʪ ʪ (ʘʣʳʧʪʳ ʞᴅʥʝ ʪᴅʥʜʽץ)

ʪʠʪʨʣʝʥʜʽ, 33- ʢʝʩʪʝ. פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ 1:10 ʞᴅʥʝ 1:100 ʩײʡʳʣʪʳʣʩʘ, ʪᴅʥʜʽ ʘʥʪʠʛʝʥ 

1:10 ʙʘʩʪʘʧ 1:640 ʜʝʡʽʥ ʩײʡʳʣʪʳʣʜʳ. ʂʦʥʲʶʛʘʪʪʘʨʜʳש ʩײʡʳץʪʳסʳ 1:50 ʙʘʩʪʘʧ 

 .ʨʘʜʳײץ 1:6400

 

ʂʝʩʪʝ 33 -  פʂɹ װʰʽʥ ʪᴅʥʜʽ ʢʦʥʲʶʛʘʪʪʘʨʜʳש ʞײʤʳʩ ʪʠʪʨʽʥ ʘʥʳץʪʘʫ 
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ʂʦʥʲʶʛʘʪ ʊᴅʥʜʽ ʘʥʪʠʛʝʥʜʝʨʜʽש ʩײʡʳʣʪʳʣʫʳ 

 ʘʣʳʧʪʳפ

ʘʥʪʠʛʝʥʜʝʨʜʽש 

ʩײʡʳʣʪʳʣʫʳ 
ʉ
ʝ
ʨ

ʠ
 ̫

 ʂʦʥʲʶʛʘʪ 

ʩײʡʳʣʪʳʣʫ

 r
10 20 40 80 160 320 640 10 100 

1 

 

50 + + + + + + - - - 
100 + + + + + + - - - 
200 + + + + + - - - - 
400 + + + + - - - - - 
800 + + - - - - - - - 
1600 - - - - - - - - - 
3200 - - - - - - - - - 
6400 - - - - - - - - - 

2 

25 + + + + + + - - - 
50 + + + + + - - - - 
100 + + + + - - - - - 
200 + + + - - - - - - 
400 + + - - - - - - - 
800 - - - - - - - - - 
1600 - - - - - - - - - 
3200 - - - - - - - - - 

ɽʩʢʝʨʪʫʣʝʨ: 1. ç+è - ʦש ʥᴅʪʠʞʝ; 

                2. ç-è - ʪʝʨʽʩ ʥᴅʪʠʞʝ. 

 

ʂʝʩʪʝʜʝʛʽ ʤᴅʣʽʤʝʪʪʝʨʜʝʥ פʂɹ װʰʽʥ ʢʦʥʲʶʛʘʪʪʘʨʜʳש ʰʝʢʪʽ ʪʠʪʨʣʝʨʽ 

ʩᴅʡʢʝʩʽʥʰʝ 1:800 ʞᴅʥʝ 1:400 ʙʦʣסʘʥʳʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. ɼʝʤʝʢ, ʢʦʥʲʶʛʘʪʘʣʘʨʜʳש 

ʩʝʛʽʟ ʝʩʝ ʪᴇʤʝʥʜʝʪʽʧ ʞײʤʳʩ ʩײʡʳʣʪʫʳ ʩᴅʡʢʝʩʽʥʰʝ 1:100 ʞᴅʥʝ 1:50 ײץʨʘʡʜʳ. 

ᴆʡʪʢʝʥʽ ʢʦʥʲʶʛʘʪʪʘʨ ʦʩʳ ʞײʤʳʩ ʩײʡʳʣʪʫʣʘʨʳʥʜʘ ʪᴅʥʜʽ ʘʥʪʠʛʝʥʜʝʨʜʽש 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʤʘʢʩʠʤʘʣʜʳ ʪװʨʜʝ ʘʥʳץʪʘʡʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʩʳ ʞײʤʳʩ 

ʝʨʽʪʽʥʜʽʩʽʥʜʝ ץʘʣʳʧʪʳ ʘʥʪʠʛʝʥʤʝʥ ʢʝʨʽ ʥᴅʪʠʞʝ ʙʝʨʝʜʽ. 

 

 ʳʥסʦʶʣʳʣʳץ ʪʘʡʣʳשʦ שʘ ʪᴅʥ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʜʝʨʜʽץʂɹ ʚʠʨʫʩפ 3.3.7

ʘʥʳץʪʘʫ 

ʀʌʊ ץʦʶ ʞʘסʜʘʡʣʘʨʳʥ ʦשʪʘʡʣʘʥʜʳʨʫ ʤʘץʩʘʪʳʥʜʘ (ʧʣʘʥʰʝʪ ײʷʰʳץʪʘʨʳʥʘ 

ʪײʥʜʳʨʫ װʰʽʥ) ʚʠʨʫʩץʘ ʪᴅʥ ʛʘʤʤʘ-ʛʣʦʙʫʣʣʠʥ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʞᴅʥʝ פʂɹ ʚʠʨʫʩʳ 

ʘʥʪʠʛʝʥʜʝʨʽʥʽש ʞײʤʳʩ ʜʦʟʘʩʳʥ ʘʥʳץʪʘʫ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʜʽ. 
ʊᴅʥʜʽ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʜʝʨʜʽש ʦשʪʘʡʣʳ ʜʦʟʘʩʳʥ ʘʥʳץʪʘʫ ʦʣʘʨʜʳ ʀʌʊ פʂɹ 

ʚʠʨʫʩʪʘʨʳʥʳש ʪᴅʥʜʽ ʞᴅʥʝ ץʘʣʳʧʪʳ ʘʥʪʠʛʝʥʜʝʨʽʤʝʥ ʰʘʭʤʘʪ ʩʠʷץʪʳ ʪʠʪʨʣʝʫ 

ᴅʜʽʩʽʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. ɾײʤʳʩʪʘ 96 ײʷʰʳסʳ ʙʘʨ ʧʦʣʠʩʪʠʨʦʣ ʞʘʣʧʘץ 
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ʧʣʘʥʰʝʪʪʝʨ ʧʘʡʜʘʣʘʥʳʣʜʳ. ɻʘʤʤʘ-ʛʣʦʙʫʣʠʥ 1:50-1:6400 ʩײʡʳʣʪʫʣʘʨʳʥʜʘ 

ʩʳʥʘʣʜʳ, ʦʣʘʨ ʨʅ 9,5  0,01ʄ ʢʘʨʙʦʥʘʪ-ʙʠʢʘʨʙʦʥʘʪ ʙʫʬʝʨʽʥʜʝ (ʂɹɹ) ʝʨʽʪʽʣʜʽ. 

ɸʥʪʠʛʝʥʜʝʨ 1:10-1:3200 ץʘʪʳʥʘʩʪʘʨʳʥʜʘ ʩײʡʳʣʪʳʣʜʳ. 

        ʂʝʩʪʝ 34 - ʂʦʥʲʶʛʘʪ ʞײʤʳʩ ʩײʡʳʣʪʫʳ ʙʦʡʳʥʰʘ ʘʣʳʥʜʳ, 1:100 ʟʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʩʽ ʢᴇʨʩʝʪʽʣʛʝʥ.  
 

ɻʘʤʤʘ-

ʛʣʦʙʫʣʠʥʥʽש 

ʩײʡʳʣʪʫʣʘʨʳ 

 ʘʣʳʧʪʳ ʘʥʪʠʛʝʥʜʽפ ʡʳʣʪʫʣʘʨʳײʩ שʪᴅʥʜʽ ʘʥʪʠʛʝʥʽʥʽ שʂɹ ʚʠʨʫʩʳʥʳפ

ʩײʡʳʣʪʫ 

10 100 200 400 800 1600 3200 10 100 

50 + + + + + + - - - 

100 + + + + + + - - - 

200 + + + + + + - - - 

400 + + + + - - - - - 

800 + + + + - - - - - 

1600 + + + - - - - - - 

3200 + + + - - - - - - 

6400 - - - - - - - - - 

ɽʩʢʝʨʪʫ: 1. ɻʣʦʙʫʣʠʥʜʝʨ ʞᴅʥʝ  ʘʥʪʠʛʝʥʜʝʨʜʽש ʙʝʣʩʝʥʜʽʣʽʢʪʝʨʽʥʽש ʥᴅʪʠʞʝʩʽ ʢʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ; 

                2. ç+è - ʦש ʥᴅʪʠʞʝ;                                 3. ç-è - ʪʝʨʽʩ ʥᴅʪʠʞʝ. 

 

ʆʩʳʣʘʡʰʘ, 34- ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʥᴅʪʠʞʝʣʝʨʜʝʥ פʂɹ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʽʥʽש 

ʩʳʥʘʣסʘʥ ʩײʡʳץʪʳʣʳץʪʘʨʳ ʀʌʊ-ʜʘ ʪᴅʥʜʽʢ ʘʥʪʠʛʝʥʤʝʥ ʦש ʥᴅʪʠʞʝ ʙʝʨʩʝ, ץʘʣʳʧʪʳ 

ʘʥʪʠʛʝʥ ʪʝʨʽʩ ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʪʽ.  
ʊᴅʥʜʽ ʘʥʪʠʛʝʥʜʽ ʪʦʣʳײץ ץʥʜʳ ʝש ʞʦסʘʨסʳ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʥʳץʪʘʡʪʳʥ ʛʘʤʤʘ-

ʛʣʦʙʫʣʠʥʥʽש ʞײʤʳʩ ʝʨʽʪʽʥʜʽʩʽ ʙʦʣʳʧ 1:200 ץʘʪʳʥʘʩʳ ʪʘʙʳʣʜʳ. ʆʩʳ ʝʨʽʪʽʥʜʽʜʝ ʪᴅʥʜʽ 

ʘʥʪʠʛʝʥʥʽש ʙʝʣʩʝʥʜʽʣʽʛʽ 1:1600 ʙʦʣʜʳ. 

 

3.3.8  ʀʌʊ ץʦʶ װʰʽʥ ʧʦʣʠʩʪʠʨʦʣʜʳ ʧʣʘʥʰʝʪʪʝʨʜʽ ʪʘשʜʘʫ  

 ʦʶ ʰʘʨʪʪʘʨʳʥץ ʰʽʥ ʀʌʊ-ʜʳװ ʪʘʫץʘʥʪʠʛʝʥʽʥ ʘʥʳ שʂɹ ʚʠʨʫʩʳʥʳפ

ʦשʪʘʡʣʘʥʜʳʨʫ ʢʝʟʽʥʜʝ ʪʠʽʤʜʽ ʧʦʣʠʩʪʠʨʦʣʜʳ ʧʣʘʥʰʝʪʪʝʨʜʽ ʪʘשʜʘʫ ʞײʤʳʩʪʘʨʳ 

ʞװʨʛʽʟʪʽʣʜʽ, ʦʣ װʰʽʥ ʞײʤʳʩʪʘ ʌʠʥʣʷʥʜʠʷ, ʈʝʩʝʡ, ʀʪʘʣʠʷ ʞᴅʥʝ ɸפʐ (çCostarè) 

ʤʝʤʣʝʢʝʪʪʝʨʽ ʰʳסʘʨסʘʥ ʪʘץʪʘʰʘʣʘʨ ץʦʣʜʘʥʳʣʜʳ.  

 

ʂʝʩʪʝ 35 ï ᴄʨ-ʪװʨʣʽ ʧʣʘʥʰʝʪʪʝʨʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʀʌʊ ץʦʶ ʢʝʟʽʥʜʝʛʽ ʪᴅʥʜʽ ʞᴅʥʝ 

 ʳסʳʟʜʳʣʳסʪʳ ץʦʧʪʠʢʘʣʳ שʘʣʳʧʪʳ ʘʥʪʠʛʝʥʜʝʨʽʥʽץ

 
ʇʣʘʥʰʝʪ 

ʰʳסʘʨסʘʥ ʝʣ 

ɸʥʪʠʛʝʥ ɸʥʪʠʛʝʥʜʝʨʜʽ ʩײʡʳʣʪʫ ʞᴅʥʝ ʦʧʪʠʢʘʣʳץ ʪʳסʳʟʜʳץ ʢᴇʨʝʩʝʪʢʽʰʪʝʨ 

1:10 1:100 1:200 1:400 1:800 1:1600 1:3200 1:6400 

1 2 3 4 5 6 7 8 

ʌʠʥʣʷʥʜʠʷ ʊᴅʥʜʽ 1,15 1,01 0,87 0,84 0,73 0,56 0,33 0,16 

 ʘʣʳʧʪʳ 0,02 0,01 0,01 0,01 0,01 0,01 0,01 0,01פ

ʈʦʩʩʠʷ ʊᴅʥʜʽ 0,45 0,42 0,32 0,25 0,01 0,01 0,01 0,01 

 ʘʣʳʧʪʳ 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,01פ
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ʀʪʘʣʠʷ ʊᴅʥʜʽ 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,02 

 ʘʣʳʧʪʳ 0,02 0,02 0,01 0,01 0,01 0,01 0,01 0,01פ

ʉʐɸ, 

çCostarè 

ʊᴅʥʜʽ 0,85 0,78 0,72 0,54 0,35 0,01 0,01 0,02 

 ʘʣʳʧʪʳ 0,01 0,01 0,02 0,02 0,01 0,01 0,01 0,01פ

 

 
 

 
ɽʩʢʝʨʪʫ: 1. çʂϺʣʜʝʥʝϬʽʥʝʥ 1-8è - ʘʥʪʠʛʝʥʜʝʨʜʽϬ ʩϰʡʳϨʪʳϨʪʘʨʳ, 1-1:10; 2-1:100;  3-1:200;  

4-1:400;  5-1:800;  6-1:11600;  7-1:3200;  8-1:6400;  

2. çʊʽʛʽʥʝʥ 0-1,4è - ʪϸʥʜʽ ʞϸʥʝ Ϩʘʣʳʧʪʳ ʘʥʪʠʛʝʥʜʝʨʽʥʽϬ ʦʧʪʠʢʘʣʳϨ ʪʳϤʳʟʜʳʣʳϨʪʘʨʳ.  

 

ʉʫʨʝʪ 10 ï ᴄʨ-ʪװʨʣʽ ʧʣʘʥʰʝʪʪʝʨʜʽ ץʦʣʜʘʥʫ 

 

ʉʫʨʝʪ 10 ï ᴄʨ-ʪװʨʣʽ ʧʣʘʥʰʝʪʪʝʨʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʀʌʊ ץʦʶ ʢʝʟʽʥʜʝʛʽ ʪᴅʥʜʽ 

ʞᴅʥʝ ץʘʣʳʧʪʳ ʘʥʪʠʛʝʥʜʝʨʽʥʽש ʦʧʪʠʢʘʣʳץ ʪʳסʳʟʜʳʣʳסʳʥʳש ʛʨʘʬʠʢʘʣʳץ 

ʢᴇʨʰʝʪʢʽʰʪʝʨʽ. 

ʂʝʩʪʝʜʝʛʽ ʤᴅʣʽʤʝʪʪʝʨʽ ʤʝʥ ʩʫʨʝʪʪʝʥ פʂɹ ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʜʝʨʽʥ ʘʥʳץʪʘʫ 

ʤʘץʩʘʪʳʥʜʘ ʀʌʊ װʰʽʥ ʌʠʥʣʷʥʜʠʷʜʘ ʞʘʩʘʣסʘʥ ʧʣʘʥʰʝʪʪʝʨ ʦשʪʘʡʣʳ ʝʢʝʥʽʥ ʢᴇʨʫʛʝ 

ʙʦʣʘʜʳ, ʩʝʙʝʙʽ ʦʩʳ ʧʣʘʥʰʝʪʪʝʨʜʽש ʢᴇʤʝʛʽʤʝʥ ʙʝʣʩʝʥʜʽ ʞᴅʥʝ ʥʘץʪʳ ʥᴅʪʠʞʝʣʝʨ 
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ʊᴅʥʜʽ ʞᴅʥʝ ץʘʣʳʧʪʳ ʘʥʪʠʛʝʥʜʝʨʽʥʽש ʦʧʪʠʢʘʣʳץ 

ʪʳסʳʟʜʳʣʳסʳ

ʌʠʥʣʷʥʜʠʷ ʊᴅʥʜʽ ʘʥʪʠʛʝʥ ʌʠʥʣʷʥʜʠʷ פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ

ʈʝʩʝʡ ʊᴅʥʜʽ ʘʥʪʠʛʝʥ ʈʝʩʝʡ פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ

ʀʪʘʣʠʷ ʊᴅʥʜʽ ʘʥʪʠʛʝʥ ʀʪʘʣʠʷ פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ

ʉʐɸ (çCostarè) ʊᴅʥʜʽ ʘʥʪʠʛʝʥ ʉʐɸ (çCostarè) פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ
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ʘʣʳʥʜʳ. ɸʣ, ʈʝʩʝʡ, ʀʪʘʣʠʷ ʞᴅʥʝ ʉʐɸ ʧʣʘʥʰʝʪʪʝʨʽʥʽש ʦʧʪʠʢʘʣʳץ ʪʳסʳʟʜʳʣʳץʪʘʨʳ 

ʙʽʨʰʘʤʘ ʪᴇʤʝʥ ʙʦʣʜʳ, ʦʩʳסʘʥ ʦʨʘʡ ʦʣʘʨ ʀʌʊ ץʦʶ ʢʝʟʽʥʜʝ ʞʘʨʘʤʩʳʟ ʜʝʧ ʪʘʙʳʣʜʳ. 

 

 ʟײʰʽʥ ʪװ ʦʶץ ʰʽʥ ʀʌʊװ ʪʘʫץʘʥʪʠʛʝʥʽʥ ʘʥʳ שʂɹ ʚʠʨʫʩʳʥʳפ  3.3.9

ʝʨʽʪʽʥʜʽʣʝʨʽʥ, ʧʨʝʧʘʨʘʪʪʘʨʜʳש ʙʽʨ - ʙʽʨʽʤʝʥ ʙʘʡʣʘʥʳʩ ʫʘץʳʪʪʘʨʳ ʤʝʥ 

ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʳʥ ʘʥʳץʪʘʫ. 

ʆʩʳ ʙʘסʳʪʪʘ ʙʽʨʽʥʰʽ פʂɹ ʚʠʨʫʩʳʥʘ ץʘʨʩʳ ʛʘʤʤʘ ï ʛʣʦʙʫʣʠʥʜʽ ʪʘץʪʘʰʘ 

 ʰʽʥ 0,1 ʄ ʂɹɹ, ʨʅ 9,6, 0,15 ʄ Nʘʉlװ ʳʥ ʜʘʡʳʥʜʘʫסʪʳץʡʳײʪʘʨʳʥʘ ʝʥʛʽʟʪʫ ʩץʷʰʳײ

ʊʘץʪʘʰʘ ʨʝʪʽʥʜʝ ʌʠʥʣʷʥʜʠʷʜʘ ʞʘʩʘʣסʘʥ ʧʣʘʥʰʝʪʪʝʨ ץʦʣʜʘʥʳʣʜʳ, ʀʌʊ ץʦʶ 

ʢʝʟʽʥʜʝʛʽ ʛʘʤʤʘ ï ʛʣʦʙʫʣʠʥʥʽש ʞײʤʳʩ ʩײʡʳץʪʳסʳ 1:800 ʙʦʣʩʘ, ʢʦʥʲʛʁʘʪʪʽʢʽ 1:100 

 ʙʘʩʪʘʧ 1:10 ץʡʳʣʪʳײʘʣʳʧʪʳ ʘʥʪʠʛʝʥʜʝʨʜʽ ʢʝʣʝʩʽʜʝʛʽʜʝʡ ʩץ ʨʘʜʳ, ʘʣ ʪᴅʥʜʽ ʞᴅʥʝײץ

1:10480 ʜʝʡʽʥ. 

 

 
 

 
ɽʩʢʝʨʪʫ: 1. çʂϺʣʜʝʥʝϬʽʥʝʥ 1-12è - ʘʥʪʠʛʝʥʜʝʨʜʽϬ ʩϰʡʳϨʪʳϨʪʘʨʳ, 1-1:10; 2-1:20;  3-1:40;  

4-1:80;  5-1:160;  6-1:320;  7-1:640;  8-1:1280;  9-1:2560;  10-1:5120;  11-1:10240;  12-1:10480;  

2. çʊʽʛʽʥʝʥ 0-2,5è - ʪϸʥʜʽ ʞϸʥʝ Ϩʘʣʳʧʪʳ ʘʥʪʠʛʝʥʜʝʨʽʥʽϬ ʦʧʪʠʢʘʣʳϨ ʪʳϤʳʟʜʳʣʳϨʪʘʨʳ.  

ʉʫʨʝʪ 11 ï ʀʌʊ ץʦʶ ʢʝʟʽʥʜʝʛʽ ʪᴅʥʜʽ ʛʘʤʤʘ ï ʛʣʦʙʫʣʠʥʜʽ  ʩײʡʳʣʪʫ װʰʽʥ 

ʪʠʽʤʜʽ ʪײʟ ʝʨʽʪʽʥʜʽʣʝʨʽʥ ʪʘשʜʘʫ 

 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ 0,1 ʄ ʂɹɹ, ʨʅ 9,6 ʪײʟ ʝʨʪʽʥʜʽʩʽʤʝʥ ʩײʡʳʣʪץʘʥ ʪᴅʥʜʽ 

ʛʘʤʤʘ ï ʛʣʦʙʫʣʠʥ פʂɹ ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʽʥ 1:2560 ʜʝʡʽʥ ʘʥʳץʪʘʩʘ, ʘʣ  0,15 ʄ Nʘʉl 
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ʊᴅʥʜʽ ʛʘʤʤʘ ïʛʣʦʙʫʣʠʥʜʽ  ʩײʡʳʣʪʫ װʰʽʥ ʪʠʽʤʜʽ ʪײʟ ʝʨʽʪʽʥʜʽʣʝʨʽʥ 

ʪʘשʜʘʫ

0,1 ʄ ʂɹɹ, ʨʅ 9,6 ʊᴅʥʜʽ ʘʥʪʠʛʝʥ 0,1 ʄ ʂɹɹ, ʨʅ 9,6 פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ

0,15 ʄ Nʘʉl ʊᴅʥʜʽ ʘʥʪʠʛʝʥ 0,15 ʄ Nʘʉl פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ
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ʩײʡʳʣʪץʘʥ ʪᴅʥʜʽ ʛʘʤʤʘ ï ʛʣʦʙʫʣʠʥ פʂɹ ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʽʥ ʥʝ ʙʘʨʳ 1:80 

 שʦʶ ʢʝʟʽʥʜʝ ʪᴅʥʜʽ ʛʘʤʤʘ ï ʛʣʦʙʫʣʠʥʥʽץ ʘʥ ʦʨʘʡ ʀʌʊסʪʘʜʳ. ʆʩʳץʘʪʳʥʘʩʳʥʜʘ ʘʥʳץ

ʞײʤʳʩ ʝʨʽʪʽʥʜʽʩʽʥ ʜʘʡʳʥʜʘʫ װʰʽʥ 0,1 ʄ ʂɹɹ, ʨʅ 9,6 ʧʘʡʜʘʣʘʥʘʪʳʥ ʙʦʣʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʦʩʳ ʛʘʤʤʘ ï ʛʣʦʙʫʣʠʥʜʽ ʪʘץʪʘʰʘ ײʷʰʳץʪʘʨʳʥʘ ʪײʥʜʳʨʫ 

ʫʘץʳʪʳʩʳ ʤʝʥ ʪʠʽʤʜʽ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʳ ʘʥʳץʪʘʣʜʳ. ʆʣ װʰʽʥ 4 Üʉ, 24 Üʉ, 37 Üʉ 

ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʳ ʞᴅʥʝ 3, 18, 24 ʩʘסʘʪ ʫʘץʳʪʪʘʨʳ ʩʳʥʘץʪʘʥ ᴇʪʪʽ, ʥᴅʪʠʞʝʩʽ 11-

ʩʫʨʝʪʪʝʢᴇʨʩʝʪʽʣʛʝʥ. 

   

 

ɽʩʢʝʨʪʫ: 1. çʂϺʣʜʝʥʝϬʽʥʝʥ 1-12è - ʘʥʪʠʛʝʥʜʝʨʜʽϬ ʩϰʡʳϨʪʳϨʪʘʨʳ, 1-1:10; 2-1:20;  3-1:40;  

4-1:80;  5-1:160;  6-1:320;  7-1:640;  8-1:1280;  9-1:2560;  10-1:5120;  11-1:10240;  12-1:10480;  

2. çʊʽʛʽʥʝʥ 0-2,5è - ʪϸʥʜʽ ʞϸʥʝ Ϩʘʣʳʧʪʳ ʘʥʪʠʛʝʥʜʝʨʽʥʽϬ ʦʧʪʠʢʘʣʳϨ ʪʳϤʳʟʜʳʣʳϨʪʘʨʳ.  

 

ʉʫʨʝʪ-12 ɻʘʤʤʘ ï ʛʣʦʙʫʣʠʥʜʽ ʪʘץʪʘʰʘ ײʷʰʳץʪʘʨʳʥʘ ʪײʥʜʳʨʫ װʰʽʥ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʘʨʘʤʝʪʨʽʥ ʪʘשʜʘʫ 
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ɻʘʤʤʘ ïʛʣʦʙʫʣʠʥʜʽ ʪʘץʪʘʰʘ ײʷʰʳץʪʘʨʳʥʘ ʪײʥʜʳʨʫ 

ʜʘʫשʰʽʥ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʨʘʤʝʪʨʽʥ ʪʘװ

0,15 ʄ Nʘʉl+0,1% ʊʚʠʥ-80  ʊᴅʥʜʽ ʘʥʪʠʛʝʥ 

0,15 ʄ Nʘʉl+0,1% ʊʚʠʥ-80  פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ

0,01 ʄ ʌɹʊ+0,1% ʊʚʠʥ-80  ʊᴅʥʜʽ ʘʥʪʠʛʝʥ 

0,01 ʄ ʌɹʊ+0,1% ʊʚʠʥ-80  פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ

4 Üʉ ʊᴅʥʜʽ ʘʥʪʠʛʝʥ 

4 Üʉ פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ
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ɽʩʢʝʨʪʫ: 1. çʂϺʣʜʝʥʝϬʽʥʝʥ 1-12è - ʘʥʪʠʛʝʥʜʝʨʜʽϬ ʩϰʡʳϨʪʳϨʪʘʨʳ, 1-1:10; 2-1:20;  3-1:40;  

4-1:80;  5-1:160;  6-1:320;  7-1:640;  8-1:1280;  9-1:2560;  10-1:5120;  11-1:10240;  12-1:10480;  

2. çʊʽʛʽʥʝʥ 0-2,5è - ʪϸʥʜʽ ʞϸʥʝ Ϩʘʣʳʧʪʳ ʘʥʪʠʛʝʥʜʝʨʽʥʽϬ ʦʧʪʠʢʘʣʳϨ ʪʳϤʳʟʜʳʣʳϨʪʘʨʳ.  

 

ʉʫʨʝʪ 13 ï ʀʌʊ ץʦʶ ʢʝʟʽʥʜʝʛʽ ʪᴅʥʜʽ ʛʘʤʤʘ ï ʛʣʦʙʫʣʠʥʜʽ  ʪʘץʪʘʰʘ 

 ʜʘʫשʰʽʥ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʨʘʤʝʪʨʽʥ ʪʘװ ʥʜʳʨʫײʪʘʨʳʥʘ ʪץʷʰʳײ

 

ʉʫʨʝʪ 13 ï ʀʌʊ ץʦʶ ʢʝʟʽʥʜʝʛʽ ʪᴅʥʜʽ ʛʘʤʤʘ ï ʛʣʦʙʫʣʠʥʜʽ  ʪʘץʪʘʰʘ 

 ʜʘʫשʳʪ ʤʝʨʟʽʤʽʥ ʪʘץʰʽʥ ʫʘװ ʥʜʳʨʫײʪʘʨʳʥʘ ʪץʷʰʳײ

ʉʫʨʝʪʪʝʨʜʽש ʥᴅʪʠʞʝʩʽʥʝ ʩװʡʝʥʩʝʢ ʀʌʊ-ʜʳ פʂɹ ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʽʥ 

ʘʥʳץʪʘʫ װʰʽʥ ץʦʶ ʢʝʟʽʥʜʝ ʪᴅʥʜʽ ʛʘʤʤʘ ï ʛʣʦʙʫʣʠʥʥʽש ʞײʤʳʩ ʝʨʽʪʽʥʜʽʩʽʥ ʪʘץʪʘʰʘ 
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ʉʦʥʳʤʝʥ ץʘʪʘʨ פʂɹ ʚʠʨʫʩʳʥʳש ʪᴅʥʜʽ ʞᴅʥʝ ץʘʣʳʧʪʳ ʘʥʪʠʛʝʥʜʝʨʽʥʽש 

ʩײʡʳץʪʳץʪʘʨʳʥ ʜʘʡʳʥʜʘʫ װʰʽʥ ʪײʟ ʝʨʽʪʽʥʜʽʣʝʨʽ ʪʘשʜʘʣʜʳ, ʘʥʪʠʛʝʥʜʝʨʜʽש ʪᴅʥʜʽ 

ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʜʝʨʤʝʥ ʙʘʡʣʘʥʳʩץʘ ʪװʩʫ ʫʘץʳʪ ײʟʘץʪʳסʳ ʤʝʥ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʳʥ 

ʙʝʡʽʤʜʝʫ ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʪʽʣʜʽ. ʆʣ װʰʽʥ ײץʨʘʤʳʥʜʘ 0,1% ʊʚʠʥ-80 ץʦʩʳʣסʘʥ 0,15 
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ɻʘʤʤʘ ïʛʣʦʙʫʣʠʥʜʽ ʪʘץʪʘʰʘ ײʷʰʳץʪʘʨʳʥʘ ʪײʥʜʳʨʫ װʰʽʥ 

ʫʘץʳʪ ʤʝʨʟʽʤʽʥ ʪʘשʜʘʫ

от ȏ˿ ́ ͤ͒͜ ͙͎͔͊ͤͭͤ от ȏ˿ ͊͡·ͨͭ· ͙͎͔͊ͤͭͤму ͫ͊ ͊ͭ ́ ͤ͒͜ ͙͎͔͊ͤͭͤ 

му ͫ͊ ͊ͭ ͊͡·ͨͭ· ͙͎͔͊ͤͭͤнп ͫ͊ ͊ͭ ́ ͤ͒͜ ͙͎͔͊ͤͭͤ нп ͫ͊ ͊ͭ ͊͡·ͨͭ· ͙͎͔͊ͤͭͤ
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ɽʩʢʝʨʪʫ: 1. çʂϺʣʜʝʥʝϬʽʥʝʥ 1-12è - ʘʥʪʠʛʝʥʜʝʨʜʽϬ ʩϰʡʳϨʪʳϨʪʘʨʳ, 1-1:10; 2-1:20;  3-1:40;  

4-1:80;  5-1:160;  6-1:320;  7-1:640;  8-1:1280;  9-1:2560;  10-1:5120;  11-1:10240;  12-1:10480;  

2. çʊʽʛʽʥʝʥ 0-2,5è - ʪϸʥʜʽ ʞϸʥʝ Ϩʘʣʳʧʪʳ ʘʥʪʠʛʝʥʜʝʨʽʥʽϬ ʦʧʪʠʢʘʣʳϨ ʪʳϤʳʟʜʳʣʳϨʪʘʨʳ. 

 

ʉʫʨʝʪ 14 - ʪᴅʥʜʽ ʞᴅʥʝ ץʘʣʳʧʪʳ ʘʥʪʠʛʝʥʜʝʨʜʽש ʀʌʊ ץʦʶ ʢʝʟʽʥʜʝʛʽ ʧʘʨʘʤʝʪʨʣʝʨʽʥ 

ʪʘשʜʘʧ ʘʣʫ. 

  

ʉʫʨʝʪ ʥᴅʪʠʞʝʩʽʥʝ ʩװʡʝʥʩʝʢ פʂɹ ʚʠʨʫʩʳʥʳש ʪᴅʥʜʽ ʞᴅʥʝ ץʘʣʳʧʪʳ 

ʘʥʪʠʛʝʥʜʝʨʽʥʽש ʩײʡʳץʪʳץʪʘʨʳʥ ʜʘʡʳʥʜʘʫ װʰʽʥ, ʪʘץʪʘʰʘ ײʷʰʳץʪʘʨʳʥ ʰʘʶ 

ʤʘץʩʘʪʳʥʜʘ 0,1% ʊʚʠʥ-80 ץʦʩʳʣסʘʥ 0,15 ʄ Nʘʉl, ʨʅ 6,8, 0,01 ʄ ʌɹʊ, ʨʅ 7,2 ʪײʟ 

ʝʨʽʪʽʥʜʽʣʝʨʽʥʽש ʝʢʝʫʽ ʜʝ ʪʠʽʤʜʽ ʙʦʣʜʳ, ʢʝʣʝʰʝʢ ʪᴅʞʽʨʠʙʝʣʝʨʛʝ 0,1% ʊʚʠʥ-80 

 .ʦʣʜʘʥʳʣʘʪʳʥ ʙʦʣʜʳץ ʘʥ 0,15 ʄ Nʘʉl, ʨʅ 6,8סʦʩʳʣץ

ɸʥʪʠʛʝʥʜʝʨʜʽש ʪᴅʥʜʽ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʜʝʨʤʝʥ ʙʘʡʣʘʥʳʩץʘ ʪװʩʫ ʪʠʽʤʜʽ 
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ʆʩʳ ʪʘשʜʘʣסʘʥ ʧʘʨʘʤʝʪʨʣʝʨ ʘʷʩʳʥʜʘ ʪᴅʥʜʽ ʘʥʪʠʛʝʥ ᴇʟʽʥʽש ʤʘʢʩʠʤʘʣʜʳ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ʞʝʪʝʜʽ, ʦʣ ʀʌʊ-ʜʘ 1:5120 ץʘʪʳʥʘʩʳʥ ײץʨʘʜʳ. 
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ʊᴅʥʜʽ ʞᴅʥʝ ץʘʣʳʧʪʳ ʘʥʪʠʛʝʥʜʝʨʜʽש ʀʌʊ ץʦʶ ʢʝʟʽʥʜʝʛʽ 

ʪʠʽʤʜʽ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʪʘשʜʘʧ ʘʣʫ

30 ʤʠʥ ʊᴅʥʜʽ ʘʥʪʠʛʝʥ 30 ʤʠʥ פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ

60 ʤʠʥ ʊᴅʥʜʽ ʘʥʪʠʛʝʥ 60 ʤʠʥ פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ

120 ʤʠʥ ʊᴅʥʜʽ ʘʥʪʠʛʝʥ 120 ʤʠʥ פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ

4 Üʉ ʊᴅʥʜʽ ʘʥʪʠʛʝʥ 4 Üʉ פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ

37 Üʉ ʊᴅʥʜʽ ʘʥʪʠʛʝʥ 37 Üʉ פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ

24 ʩʘסʘʪ ʊᴅʥʜʽ ʘʥʪʠʛʝʥ 24 ʩʘסʘʪ פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ
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ʂʝʣʝʩʽ ʪᴅʞʽʨʠʙʝʜʝ ʪᴅʥʜʽ ʢʦʥʲʶʛʘʪʪʳש ʪᴅʥʜʽ ʘʥʪʠʛʝʥʤʝʥ ʙʘʡʣʘʥʳʩץʘ ʪװʩʫ 

ʫʘץʳʪʳ ʤʝʥ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʘʥʳץʪʘʣʜʳ, ʪᴅʞʽʨʠʙʝ ʢʝʟʽʥʜʝ 30, 60, 120 ʤʠʥ ʞᴅʥʝ 4 Üʉ, 

37 Üʉ ʧʘʨʤʝʪʨʣʝʨʽ ʩʳʥʘץʪʘʥ ᴇʪʪʽ. ʅᴅʪʠʞʝʩʽ 15- ʩʫʨʝʪʪʝ 

 

 

ɽʩʢʝʨʪʫ: 1. çʂϺʣʜʝʥʝϬʽʥʝʥ 1-12è - ʘʥʪʠʛʝʥʜʝʨʜʽϬ ʩϰʡʳϨʪʳϨʪʘʨʳ, 1-1:10; 2-1:20;  3-1:40;  

4-1:80;  5-1:160;  6-1:320;  7-1:640;  8-1:1280;  9-1:2560;  10-1:5120;  11-1:10240;  12-1:10480;  

2. çʊʽʛʽʥʝʥ 0-2,5è - ʪϸʥʜʽ ʞϸʥʝ Ϩʘʣʳʧʪʳ ʘʥʪʠʛʝʥʜʝʨʽʥʽϬ ʦʧʪʠʢʘʣʳϨ ʪʳϤʳʟʜʳʣʳϨʪʘʨʳ. 

 

ʉʫʨʝʪ - 15 ʀʌʊ ץʦʶ ʢʝʟʽʥʜʝ ʪᴅʥʜʽ ʢʦʥʲʶʛʘʪʪʳש ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʘʥʳץʪʘʫ 

  

ʀʌʊ ץʦʶ ʢʝʟʽʥʜʝ ʪᴅʥʜʽ ʢʦʥʲʶʛʘʪʪʳש ʪᴅʥʜʽ ʘʥʪʠʛʝʥʤʝʥ ʙʘʡʣʘʥʳʩץʘ ʪװʩʫʜʽש 

ʪʠʽʤʜʽ ʫʘץʳʪʳ 60 ʤʠʥʫʪʪʳ ײץʨʘʩʘ, ʘʣ ʪʠʽʤʜʽ ʙʘʡʣʘʥʳʩ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 37 Üʉ ʙʦʣʳʧ 

ʘʥʳץʪʘʣʜʳ. ʆʩʳ ʧʘʨʘʤʝʪʨʣʝʨʤʝʥ ʀʌʊ-ʜʳ ץʦʡʳʧ ʪᴅʥʜʽ ʢʦʥʲʶʛʘʪʪʳ ʧʘʡʜʘʣʘʥסʘʥ 

ʢʝʟʽʥʜʝ ʪᴅʥʜʽ ʘʥʪʠʛʝʥʥʽש ʙʝʣʩʝʥʜʽʣʽʛʽ 1:5120 ץʘʪʳʥʘʩʳʥ ײץʨʘʜʳ. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʳץ שʦʨʳʪʳʥʜʳ ʢʝʟʝשʽʥʜʝ ʙʠʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʘʥ 

 :ʰʽʥ ʢʝʣʝʩʽ ʧʘʨʘʤʝʪʨʣʝʨ ʽʨʽʢʪʝʣʽʧ ʘʣʳʥʜʳװ ʪʘʫץʘʥʪʠʛʝʥʜʝʨʽʥ ʘʥʳ שʂɹ ʚʠʨʫʩʳʥʳפ

           -  ʇʦʣʠʩʪʠʨʦʣʜʳ ʧʣʘʥʰʝʪ ʨʝʪʽʥʜʝ ʌʠʥʣʷʥʜʠʷʜʘ ʞʘʩʘʣסʘʥ ʪʘץʪʘʰʘʣʘʨ 

 ;ʦʣʜʘʥʳʣʜʳץ
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ʀʌʊ ץʦʶ ʢʝʟʽʥʜʝ ʪᴅʥʜʽ ʢʦʥʲʶʛʘʪʪʳש ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʘʥʳץʪʘʫ

30 ʤʠʥ  ʊᴅʥʜʽ ʘʥʪʠʛʝʥ 30 ʤʠʥ  פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ

60 ʤʠʥ  ʊᴅʥʜʽ ʘʥʪʠʛʝʥ 60 ʤʠʥ  פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ

120 ʤʠʥ ʊᴅʥʜʽ ʘʥʪʠʛʝʥ 120 ʤʠʥ פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ

4 Üʉ ʊᴅʥʜʽ ʘʥʪʠʛʝʥ 4 Üʉ פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ

37 Üʉ ʊᴅʥʜʽ ʘʥʪʠʛʝʥ 37 Üʉ פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ

24 ʩʘסʘʪ ʊᴅʥʜʽ ʘʥʪʠʛʝʥ 24 ʩʘסʘʪ פʘʣʳʧʪʳ ʘʥʪʠʛʝʥ
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 ʰʽʥװ ʤʳʩ ʝʨʪʽʥʜʽʩʽʥ ʞʘʩʘʫײʞ שʘʨʩʳ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʥʽץ ʂɹ ʚʠʨʫʩʳʥʘפ    -          

0,1ʄ ʂɹɹ, ʨʅ 9,6 ʪײʟʳ ʪʠʽʤʜʽ, ʞᴅʥʝ ʦʩʳ ʧʨʝʧʘʨʘʪʪʳ ʪʘץʪʘʰʘ ײʷʰʳסʳʥʘ ʪײʥʜʳʨʫ 

 ;ʘʞʝʪץ ʳʪץʘʪ ʫʘסʰʽʥ 4 Üʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 18, 24 ʩʘװ

                           ʘץʘʨʩʳ ʛʘʤʤʘ ï ʛʣʦʙʫʣʠʥʽ ʤʝʥ ʪᴅʥʜʽ ʘʥʪʠʛʝʥʽ ʙʘʡʣʘʥʳʩץ ʂɹ ʚʠʨʫʩʳʥʘפ -

ʪ

װ

ʩ

ʫ

 

װ

ʰ

ʽ

ʥ

 

Üʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 18 ʩʘסʘʪ ʫʘץʳʪ ʞʝʪʢʽʣʽʢʪʽ; 

- ʊᴅʥʜʽ ʢʦʥʲʶʛʘʪʧʝʥ ʪᴅʥʜʽ ʘʥʪʠʛʝʥ ʙʘʡʣʘʥʳʩʫ װʰʽʥ 37 Üʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 

60 ʤʠʥʫʪ ʫʘץʳʪʪʳ ץʘʞʝʪ ʝʪʝʜʽ; 

- ɼʠʘʛʥʦʩʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳש ʞײʤʳʩ ʩײʡʳץʪʳסʳʥ ʜʘʡʳʥʜʘʫ ʤʝʥ 

 ʟײʘʥ 0,15 ʄ Nʘʉl, ʨʅ 6,8 ʪסʦʩʳʣץ ʨʘʤʳʥʜʘ 0,1% ʊʚʠʥ-80ײץ ʰʽʥװ ʪʘʨʜʳ ʞʫʫץʷʰʳײ

ʝʨʽʪʽʥʜʽʩʽ ʪʠʽʤʜʽ. 

- ʅᴅʪʠʞʝʩʽʥ ʦץʫ ʪʘץʪʘʰʘ ײʷʰʳץʪʘʨʳʥʘ ɸɹʊʉ ʩʫʙʩʪʨʘʪ ʝʨʽʪʽʥʜʽʩʽʥ ײץʡʳʧ 

ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ 30-60 ʤʠʥ ײʩʪʘסʘʥʥʘʥ ʢʝʡʽʥ ʝʩʝʧʪʝʡʜʽ. 

- ʅᴅʪʠʞʝʣʝʨ ʚʠʟʫʘʣʜʳ ʪװʨʜʝ ʥʝʤʝʩʝ ʬʦʪʦʤʝʪʨʜʝ 405 ʥʤ ʪʦʣץʳʥ 

 ʪʘʨʜʘ ʚʠʟʫʘʣʜʳץʷʰʳײ ʳʣʘʥʘʜʳ. ɹʝʣʛʽʣʽ ʪᴅʥʜʽ ʘʥʪʠʛʝʥʽ ʙʘʨץʳʥʜʘ ʙʘסʟʳʥʜʳײ

ʙʘסʘʣʘʫʜʘ ʢᴇʢ ʙʦʷʫʜʳ ʢᴇʨʩʝʪʫʽ ʢʝʨʝʢ, ץʘʣʳʧʪʳ ʘʥʪʠʛʝʥʽ ʙʘʨ ײʷʰʳץʪʘʨʜʘ ᴅʣʩʽʟ ʢᴇʢ 

ʪװʩ, ʙʦʣʤʘʩʘ ʪװʩʩʽʟ ʙʦʣʫʳ ץʘʞʝʪ. 

- ɽʛʝʨ ʩʳʥʘʣסʘʥ ʘʥʪʠʛʝʥʽ ʙʘʨ ײʷʰʳץʪʘʨʜʘ ץʘʣʳʧʪʳ ʘʥʪʠʛʝʥʛʝ ץʘʨʘסʘʥʜʘ 

405 ʥʤ ʪʦʣץʳʥ ײʟʳʥʜʳסʳʥʜʘ ʝʢʽ ʝʩʝʜʝʥ ʞʦסʘʨסʳ ʦʧʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰ ʙʘʡץʘʣʩʘ 

ʥᴅʪʠʞʝ ʦש ʜʝʧ ʩʘʥʘʣʘʜʳ. 

 

 ʘʥץץʰʽʥ ʞʘʩʘʣʳʥʳʧ ʰʳװ ʪʘʫץʘʥʪʠʛʝʥʽʥ ʘʥʳ שʂɹ ʚʠʨʫʩʳʥʳפ  3.3.10

ʀʌʊ ᴅʜʽʩʽʥʽש ʪᴅʥʜʽʣʽʛʽ ʤʝʥ ʩʝʟʽʤʪʘʣʜʳסʳʥ ʟʝʨʪʪʝʫ 

ʀʌʊ-ʜʳ ץʦʶ װʰʽʥ ʧʦʣʠʩʪʠʨʦʣʜʳ ʪʘץʪʘʰʘʥʳײ שʷʰʳץʪʘʨʳʥʘ ʪײʥʜʳʨʫ װʰʽʥ 

ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʥʽש ʞײʤʳʩ ʝʨʽʪʽʥʜʽʩʽʥ 1:200 ץʘʪʳʥʘʩʳʥʜʘ ʘʣʜʳץ, ʛʦʤʦʛʝʥʜʽ ʞᴅʥʝ 

ʛʝʪʝʨʦʛʝʥʜʽ ʚʠʨʫʩʪʘʨ ʘʥʪʠʛʝʥʜʝʨʽʥ 1:10 ץʘʪʳʥʘʩʪʘʨʳʥʘʥ ʙʘʩʪʘʧ ʩײʡʳʣʪʳʧ 1:10 240 

ʜʝʡʽʥ ʞʝʪʢʽʟʪʪʽʢ, ʢʦʥʲʶʛʘʪʪʳ1:100 ש ʞײʤʳʩ ʝʨʪʽʥʜʽʩʽʥ ʘʣʜʳץ. 

ʉʳʥʘץץʘ ʛʦʤʦʛʝʥʜʽ ʘʥʪʠʛʝʥʜʝʨ ʨʝʪʽʥʜʝ פʂɹ ʚʠʨʫʩʳʥʳש ʪᴅʥʜʽ ʘʥʪʠʛʝʥʽʥ (פʂɹ 

ʊᴄ), ʞᴅʥʝ פʂɹ ʽʥʜʝʪʽʤʝʥ ʘʫʳʨʳʧ ʪײʨסʘʥ ץʦʡ ץʘʥʳʥ ʘʣʜʳ1ˉ) ץ ï ʙʽʨʽʥʰʽ ץʦʡ ץʘʥʳ, 

ˉ2 ï ʝʢʽʥʰʽ ץʦʡ ץʘʥʳ), ʛʝʪʝʨʦʛʝʥʜʽʢ ʘʥʪʠʛʝʥʜʝʨʛʝ ץʦʡ ʢװʣʽ (פʂ ʊᴄ) ʚʠʨʫʩʳʥʳש 

ʪᴅʥʜʽ ʘʥʪʠʛʝʥʽ, ײʩʘץ ʢװʡʽʩ ץʘʡʳʨʘʪʳʥ ʤʘʣʜʘʨ ʚʠʨʫʩʳʥʳש ʪᴅʥʜʽ ʘʥʪʠʛʝʥʽ (ױʂפʄ 

ʊᴄ), ץʦʡʜʳץ שʘʨʘ ʩװʡʝʣ ʚʠʨʫʩʳʥʳש ʪᴅʥʜʽ ʘʥʪʠʛʝʥʽ (פפʉ ʊᴄ), ʘʫʩʳʣʜʳש ʆ ʪʠʧʽʥʽש 

ʪᴅʥʜʽ ʘʥʪʠʛʝʥʽ (ʊᴄ) ʞᴅʥʝ ץʘʣʳʧʪʳ ʘʥʪʠʛʝʥ (פɸ) 

ʉʫʨʝʪ - 16 ʀʌʊ-ʜʳ ʞʦסʘʨסʳʜʘסʳʜʘʡ ʪʘשʜʘʣʳʥʳʧ ʘʣʳʥʜʳ ʧʘʨʘʤʝʪʨʣʝʨʤʝʥ 

 .ʥᴅʪʠʞʝʩʽ ʩʫʨʝʪʪʝ ,ץʦʡʜʳץ
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ɽʩʢʝʨʪʫ: 1. çʊʘϨʪʘʰʘʥʳϬ 1 ϰʷʰʳϤʳʥʘ ʢʦʥʲʶʛʘʪʪʳϬ ʪϸʥʜʽʣʽʛʽʥ ʙʘϨʳʣʘʫ Ϯʰʽʥ ʞʫʫ ʪϰʟ 

ʩϰʡʳϨʪʳϤʳ Ϩϰʡʳʣʜʳè;  

 2. ç2-12è - ʘʥʪʠʛʝʥʜʝʨʜʽϬ ʩϰʡʳϨʪʳϨʪʘʨʳ, 2-1:10; 3-1:20;  4-1:40;  5-1:80;  6-1:160; 7-

1:320;  8-1:640;  9-1:1280;  10-1:2560;  11-1:5120;  12-1:10240.  

3. çʊʽʛʽʥʝʥ 0-3è - ʛʦʤʦʛʝʥʜʽ ʞϸʥʝ ʛʝʪʝʨʦʛʝʥʜʽ ʘʥʪʠʛʝʥʜʝʨʜʽϬ ʦʧʪʠʢʘʣʳϨ 

ʪʳϤʳʟʜʳʣʳϨʪʘʨʳ.  

 

ʉʫʨʝʪ ï 16 ʀʌʊ-ʜʳפ  שʂɹ ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʽʥ ʘʥʳץʪʘʫʜʘסʳ ʪᴅʥʜʽʣʽʛʽ ʤʝʥ 

ʩʝʟʽʤʪʘʣʜʳסʳ. 

ʉʫʨʝʪ ʥᴅʪʠʞʝʩʽʥʝ ʩװʡʝʥʩʝʢ ʞʘʩʘʣʳʥʳʧ ʰʳסʘʨʳʣסʘʥ ʀʌʊ ᴅʜʽʩʽ ʩʝʟʽʤʪʘʣʜʳץ 

 ʂɹ ʽʥʜʝʪʽʤʝʥפ ,ʪᴅʥʜʽ ʘʥʪʠʛʝʥʽʥ שʂɹ ʚʠʨʫʩʳʥʳפ ʘʩʠʝʪʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ, ᴇʡʪʢʝʥʽץ

ʘʫʳʨʳʧ ʪײʨסʘʥ ץʦʡʣʘʨʜʳץ שʘʥʜʘʨʳʥʘʥ ʦʩʳ ʽʥʜʝʪʪʽש ʘʥʪʠʛʝʥʽʥ ʥʘץʪʳ ʘʥʳץʪʘʜʳ, 

ʙʝʣʩʝʥʜʽʣʽʢʪʝʨʽ 1:80 ʙʘʩʪʘʧ 1: 5120, ʘʣ ʟʝʨʪʪʝʫʛʝ ʘʣʳʥסʘʥ ʛʝʪʝʨʦʛʝʥʜʽ ʘʥʪʠʛʝʥʜʝʨ 

ʤʝʥ ץʘʣʳʧʪʳ ʘʥʪʠʛʝʥʜʝʨ ʢʝʨʽ ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʪʽ, ʙײʣ ʀʌʊ-ʜʳש ʞʦסʘʨסʳ ʪᴅʥʜʽʣʽʛʽʥ 

ʢᴇʨʩʝʪʝʜʽ. 
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ʂɹ ʊᴄפ

ʘʥʳ ˉ1ץ ʦʡץ ʘʥסʂɹ ʘʫʳʨפ

ʘʥʳ ˉ2ץ ʦʡץ ʘʥסʂɹ ʘʫʳʨפ
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ɸפ
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3.4 ʀʤʤʫʥʜʽ ʬʝʨʤʝʥʪʪʽʢ ʪʘʣʜʘʫʜʳ פʂɹ ʵʧʠʟʦʦʪʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ ʞʘʩʘʫ 

ʢʝʟʽʥʜʝ ץʦʣʜʘʥʫ 

 ʐפʙʝʨʽʥʜʝ ɸשʜʘʨʣʘʤʘʩʳ ʰʝסʘʫʽʧʪʽ ʘʟʘʡʪʫ ʙʘץ ץʳ ʙʠʦʣʦʛʠʷʣʳסʩʪʘʥʜʘץʘʟʘפ

 ʩʪʽʢװʪשʘʥ "ʆסʘʨʞʳʣʘʥʜʳʨʳʣץ ʘʫʧʽʥ ʘʟʘʡʪʫ ʘʛʝʥʪʪʽʛʽ (DTRA)ץ ʘʥʳʩסʦʨץ

 שʨʣʝʨʽʥʽװʘʡʳʨʘʪʳʥ ʞʘʥʫʘʨʣʘʨ ʘʨʘʩʳʥʜʘ ʙʨʫʮʝʣʣʘ ʪץ ʡʽʩװʩʪʘʥʜʘ ʤʘʣ ʥʝʤʝʩʝ ʢץʘʟʘפ

ʞᴅʥʝ ץʦʡʜʳש ʢʘʪʘʨʘʣʜʳ ʙʝʟʛʝʛʽ ʚʠʨʫʩʳʥʳש ʩʝʨʦʪʠʧʪʝʨʽʥʽש ʪʘʨʘʣʫʳ" 

ʪʘץʳʨʳʙʳʥʜʘסʳ ʙʽʨʣʝʩʢʝʥ ʟʝʨʪʪʝʫ ʞʦʙʘʩʳ ʘʷʩʳʥʜʘ ɸʣʤʘʪʳ, ʊװʨʢʽʩʪʘʥ ʞʽʥʝ 

ɾʘʤʙʳʣ ʦʙʣʳʩʪʘʨʳʥʜʘ ʦʩʳ ʽʥʜʝʪʪʝʨʜʽש ʞʘʨʘʣʫʳʥ ʘʥʳץʪʘʫ װʰʽʥ ʤʦʥʠʪʦʨʠʥʛ 

ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʪʽʣʜʽ. 

ʄʦʥʠʪʦʨʠʥʛ ʢʝʟʽʥʜʝ ץʦʡ, ʝʰʢʽ ʞᴅʥʝ ʽʨʽ ץʘʨʘ ʤʘʣʜʘʨʳʥʘʥ ʘʣʳʥסʘʥ ץʘʥ 

ʩʳʥʘʤʘʣʘʨʳ ײץʨʘʤʳʥʘʥ פʂɹ ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʦʩʳ 

ʜʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩ ʘʷʩʳʥʜʘ ʞʘʩʘʧ ʰʳסʘʨʳʣסʘʥ ʀʌʊ ᴅʜʽʩʽ ʧʘʡʜʘʣʘʥʳʣʜʳ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ IDvet ʰʳסʘʨסʘʥ ʀʌʊ-ʜʳש ʞʠʳʥʪʳסʳ 

 .ʦʣʜʘʥʳʣʜʳץ

 

 

 

ʉʫʨʝʪ 17-  ʀʌʊ ʞʠʳʥʪʳסʳ 
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3.4.1 ɸʣʤʘʪʳ ᴇשʽʨʽʥʜʝ ץʦʡʜʳש ʢʘʪʘʨʘʣʜʳ ʙʝʟʛʝʛʽʥʝ  ʵʧʠʟʦʦʪʠʷʣʳץ 

ʤʦʥʠʪʦʨʠʥʛ ʞʘʩʘʫ ʢʝʟʽʥʜʝ ʀʌʊ ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ 
ʆʩʳ  ʟʝʨʪʪʝʫ ʰʝשʙʝʨʽʥʜʝ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳװ שʰ ʘʫʜʘʥʳʥʘʥ 39 ץʘʥ 

ʩʳʥʘʤʘʣʘʨʳ ʘʣʳʥʜʳ. ɸʣʳʥסʘʥ ʙʠʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʘ פʂɹ ʚʠʨʫʩʳʥʘ ץʘʨʩʳ 

ʘʥʪʠʛʝʥʥʽש ʙʘʨ-ʞʦסʳ ʀʌʊ IDvet ʢʦʤʤʝʨʮʠʷʣʳץ ʞʠʳʥʪʳסʳ ʞᴅʥʝ ʀʌʊפ 

 שʳʣʳ ʟʝʨʪʪʝʣʜʽ. ɿʝʨʪʪʝʫʛʝ ʝʥʛʽʟʽʣʛʝʥ ʩʳʥʘʤʘʣʘʨʜʳץᴅʜʽʩ ̔ʘʨ (ʘʥסʩʪʘʥʜʘ ʞʘʩʘʣץʘʟʘפ)

ʽʰʽʥʜʝ 24-  ̔ʩʠʳʨ 9-ʳ ץʦʡ, 6-ʳ ʝʰʢʽʜʝʥ ץʘʥ ʩʳʥʘʤʘʣʘʨʳ ʘʣʳʥʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ 

ʞᴅʥʝ ʪʘʨʘʣʫʳ ʢʝʩʪʝʤʝʥ, ʩʫʨʝʪʪʝʨʜʝ ʞװʡʝʣʽ ʪװʨʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

           ʂʝʩʪʝ ï 36 ɸʣʤʘʪʳ ʦʙʣʳʩʳ ʪʝʨʨʠʪʦʨʠʷʩʳʥʜʘסʳ ʤʘʣʜʘʨʜʘʥ ʘʣʳʥסʘʥ ץʘʥ 

ʩʳʥʘʤʘʣʘʨʳʥ פʂɹ ʚʠʨʫʩʳ ʘʥʪʠʛʝʥʽʥʝ ʪʝʢʩʝʨʫ  ʥᴅʪʠʞʝʩʽ 

 

 ̄
ʉʳʥʘʤʘ 

ʥʦʤʝʨʣʝʨ 
ʄʘʣ ʪװʨʽ 

ʄʘʣʜʳש ʞʘʩʳ ʞᴅʥʝ 

ʞʳʥʳʩʳ 
ʀʌʊפ 

ʀʌʊ 

IDvet 
ʈʘʡʳʤʙʝʢ ʘʫʜʘʥʳ, ʉʘʨʳʞʘʩ ʘʫʳʣʳ, ɸץʞʦʣ ץ/ʰ  

1 05010033 ɯפʄ  ʩʠʳʨ 4 ʞʘʩ - - 

ʈʘʡʳʤʙʝʢ ʘʫʜʘʥʳ, ɹᴇʣʝʢʩʘʩ ʘʫʳʣʳ, ɹᴇʣʝʢʩʘʩ ʘ/ʘ 

2 05020074 ɯפʄ ʊʘʥʘ, 1 ʞʘʩ - - 

3 05020076 ɯפʄ  ʉʠʳʨ, 3 ʞʘʩ - - 

4 05020078 ɯפʄ ʉʠʳʨ, 6 ʞʘʩ - - 

5 05020079 ɯפʄ  ʉʠʳʨ, 7 ʞʘʩ - - 

6 05020080 ɯפʄ ʉʠʳʨ, 4 ʞʘʩ - - 

7 05020081 ɯפʄ ʉʠʳʨ, 3 ʞʘʩ - - 

8 05020082 ɯפʄ  ʉʠʳʨ, 5 ʞʘʩ - - 

 - - ʞʘʩ 3 ,ץʄ  ʉʘʫʣʳפʂױ 05030089 9

10 05030116 ɯפʄ ʉʠʳʨ, 7 ʞʘʩ - - 

11 05040158 ɯפʄ ʉʠʳʨ, 6 ʞʘʩ - - 

12 05040162 ɯפʄ  ʊʘʥʘ, 1,5 ʞʘʩ - - 

 - - ʄ  ɽʰʢʽ, 5 ʞʘʩפʂױ 05050169 13

 - - ʄ  ɽʰʢʽ, 4 ʞʘʩפʂױ 05050171 14

 - - ʄ  ɽʰʢʽ, 2 ʞʘʩפʂױ 05050173 15

 - - ʄ  ɽʰʢʽ, 2 ʞʘʩפʂױ 05050177 16

 - - ʄ  ɽʰʢʽ, 2 ʞʘʩפʂױ 05050178 17

 - - ʄ  ɽʰʢʽ, 2 ʞʘʩפʂױ 05050181 18

 - - ʞʘʩ 3 ,ץʄ  ʉʘʫʣʳפʂױ 05050185 19

 - - ʞʘʩ 3 ,ץʄ  ʉʘʫʣʳפʂױ 05050190 20

ɯʣʝ ʘʫʜʘʥʳ, ʄʝʞʜʫʨʝʯʝʥʩʢʠʡ ʘʫʳʣʳ, ɼʝʤʝʫ ץ/ʰ 

21 05060242 ɯפʄ ʉʠʳʨ, 4 ʞʘʩ - - 

22 05060243 ɯפʄ ʉʠʳʨ, 4 ʞʘʩ - - 

23 05060244 ɯפʄ  ʉʠʳʨ, 4 ʞʘʩ - - 

24 05060245 ɯפʄ ʉʠʳʨ, 4 ʞʘʩ - - 

25 05060246 ɯפʄ ʉʠʳʨ, 3 ʞʘʩ - - 

26 05060247 ɯפʄ ʉʠʳʨ, 4 ʞʘʩ - - 

27 05060248 ɯפʄ ʉʠʳʨ, 5 ʞʘʩ - - 

28 05060251 ɯפʄ  ʉʠʳʨ, 4 ʞʘʩ + + 

 - - ʞʘʩ 4 ,ץʄ  ʉʘʫʣʳפʂױ 05080258 29
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 - - ʞʘʩ 4 ,ץʄ  ʉʘʫʣʳפʂױ 05080259 30

 - - ʞʘʩ 3 ,ץʄ  ʉʘʫʣʳפʂױ 05080269 31

 + + ʞʘʩ 3 ,ץʄ  ʉʘʫʣʳפʂױ 05080283 32

ɾʘʤʙʳʣ ʘʫʜʘʥʳ, ױʟʳʥʘסʘ  hʘʫʳʣʳ, ʊʘʡʙʫʨʣr ץ/ʰ 

 - + ʞʘʩ 4 ,ץʄ  ʉʘʫʣʳפʂױ 05120297 33

34 05120334 ɯפʄ  ʉʠʳʨ, 5 ʞʘʩ - - 

ɾʘʤʙʳʣ ʘʫʜʘʥʳ, ɼʝʛʝʨʝʩ ʘʫʳʣʳ, ɸʢʞʦʣ ץ/ʰ 

 - - ʞʘʩ 4 ,ץʄ  ʉʘʫʣʳפʂױ 05150344 35

36 05150368 ɯפʄ  ʉʠʳʨ, 6 ʞʘʩ - - 

37 05150373 ɯפʄ  ʉʠʳʨ, 7 ʞʘʩ - - 

ɾʘʤʙʳʣ ʘʫʜʘʥʳ, ɸץʪʝʨʝʢ ʘʫʳʣʳ 

38 05160411 ɯפʄ  ʉʠʳʨ, 7 ʞʘʩ - - 

39 05160418 ɯפʄ  ʉʠʳʨ, 5 ʞʘʩ - - 

ʆש ʩʳʥʘʤʘʣʘʨ ʩʘʥʳ  3 2 

ʆʥʳש ʽʰʽʥʜʝ ɯפʄ    1 1 

ʆʥʳש ʽʰʽʥʜʝ ױʂפʄ   ץʦʡ 2 1 

 ʝʰʢʽ 0 0 

 

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʀʌʊ Idvet ᴅʜʽʩʩʽʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 

ɯʣʝ ʘʫʜʘʥʳʥʳש ʄʝʞʜʫʨʝʯʝʥʩʢʠʡ ʘʫʳʣʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ çɼʝʤʝʫè ץʦʞʘʣʳסʳʥʘʥ 

ʘʣʳʥסʘʥ ʙʽʨʽ ʽʨʽ ץʘʨʘ ʤʘʣʜʳש ʞᴅʥʝ ʙʽʨ ץʦʡʜʳש, ʩʦʥʜʘʡ-ʘץ ɾʘʤʙʳʣ ʘʫʜʘʥʳʥʳש 

 ʘʥץ שʦʡʜʳץ ʘʥ ʙʽʨסʳʥʘʥ ʘʣʳʥסʦʞʘʣʳץ ʳ çʊʘʡʙʫʨʳʣèסʘʰ ʘʫʳʣʳʥʜʘסʟʳʥʘױ

ʩʳʥʘʤʘʣʘʨʳʥʜʘ פʂɹ ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʽ ʘʥʳץʪʘʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ ʟʝʨʪʪʝʣʛʝʥ ץʘʥ 

ʩʥrʘʤʘʣʘʨʳʥʳש ʝʢʝʫʽʥʜʝ פʂɹ ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʽ פʘʟʘץʩʪʘʥʜʘ ᴅʟʽʨʣʝʥʛʝʥ ʀʌʊפ 

ᴅʜʽʩʽ ʘʨץʳʣʳ ʘʥʳץʪʘʣʘʜʳ. 

 

3.4.2 ɾʘʤʙʳʣ ᴇשʽʨʽʥʜʝ ץʦʡʜʳש ʢʘʪʘʨʘʣʜʳ ʙʝʟʛʝʛʽʥʝ  ʵʧʠʟʦʦʪʠʷʣʳץ 

ʤʦʥʠʪʦʨʠʥʛ ʞʘʩʘʫ ʢʝʟʽʥʜʝ ʀʌʊ ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ 

 ɾʦסʘʨסʳʜʘ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ  ɾʘʤʙʳʣ ᴇשʽʨʽʥʜʝʛʽ ʪʝʨʨʠʪʦʨʠʷʩʳʥʘʥ ʘʣʳʥסʘʥ 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʞʘʫʥʘʨʣʘʨʳʥʳץ שʘʥ ʩʳʥʘʤʘʣʘʨʳʥ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ  פʂɹ 

ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʽʥʝ ʪʝʢʩʝʨʫ װʰʽʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʝʢʽ ᴇʥʜʽʨʽʩ ʰʳסʘʨסʘʥ 

ʀʌʊ ᴅʜʽʩʪʝʤʝʣʝʨʽʥ ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʞʽʥʝ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ 

ʙʘסʘʣʘʫסʘ ʙʦʣʘʜʳ. ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʘ ʙʘʨʣʳסʳ  35 ץʘʥ ʩʳʥʘʤʘʩʳ, ʦʥʳש ʽʰʽʥʜʝ ɯפʄ 

- 4 ʙʦʣʩʘ, ץʦʡʜʽʢʽ-28, ʝʰʢʽʥʽʢʽ-3 ʙʦʣʜʳ. ʅᴅʪʠʞʝʩʽ ʩʘʥʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʢʝʩʪʝ 

ʪװʨʽʥʜʝ ʞᴅʥʝ ʜʝ 18-ʩʫʨʝʪʪʝ ײʩʳʥʳʣʘʜʳ. 
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ʉʫʨʝʪ -18 פʂɹ ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʽʥ ʘʥʳץʪʘʫʜʘ, ɸʣʤʘʪʳ ʦʙʣʳʩʳ 

ʘʡʤʘסʳʥʜʘסʳ ʘʫʜʘʥʜʘʨ ʘʨʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ.          

ʀʤʤʫʥʜʽ ʬʝʨʤʝʥʪʪʽʢ ʪʘʣʜʘʫʜʳ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘ פʂɹ ʵʧʠʟʦʦʪʠʷʣʳץ 

ʤʦʥʠʪʦʨʠʥʛʪʝʫ ʙʘʨʩʳʥʜʘ ץʦʣʜʘʥʫ. ʆʩrסʘʥ ʙʘʡʣʘʥʳʩʪʳ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳװ שʰ 

ʘʫʜʘʥʳʥʘʥ ʘʫʳʣ ʰʘʨʫʘʰʣʳʣʳסʳ ʞʘʥʫʘʨʣʘʨʳʥʘʥ ʙʘʨʣʳסʳ 39 ץʘʥ ʩʳʥʘʤʘʩʳ 

ʽʨʽʢʪʝʣʽʧ ʘʣʳʥʜʳ. ʆʣʘʨʜʳײץ  שʨʘʤʳʥʜʘ ʀʌʊ IDvet ʞᴅʥʝ ʀʌʊפ) פʘʟʘץʩʪʘʥʜʘ 

ʞʘʩʘʣסʘʥ) ᴅʜʽʩʪʝʨʽ ʘʨץʳʣʳ פʂɹ ʚʠʨʫʩʳʥʘ ץʘʨʩʳ ʘʥʪʠʛʝʥ ʙʦʣʫʳ-ʙʦʣʤʘʫʳ ʝʢʽ ʪװʨʣʽ 

ʪʘʣʜʘʫ ʞװʡʝʩʽʤʝʥ ʟʝʨʪʪʝʣʜʽ. ʗסʥʠ, ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʙʘסʘʣʘʫסʘ ʞᴅʥʝ ᴇשʽʨʜʝʛʽ 

ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʜʳ ʩʠʧʘʪʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɾʘʣʧʳ 39 ʩʳʥʘʤʘʥʳש ʽʰʽʥʜʝ 

24 ʩʠʳʨ ץʘʥ ʩʳʥʘʤʘʩʳ ʙʦʣʩʘ , 9 ץʦʡ , 6 ʝʰʢʽ ʙʦʣʜʳ. 
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         ʂʝʩʪʝ 37 ï ɾʘʤʙʳʣ ʦʙʣʳʩʳ ʪʝʨʨʠʪʦʨʠʷʩʳʥʜʘסʳ ʤʘʣʜʘʨʜʘʥ ʘʣʳʥסʘʥ, ץʘʥ 

ʩʳʥʘʤʘʣʘʨʳʥ פʂɹ ʚʠʨʫʩʳ ʘʥʪʠʛʝʥʽʥʝ ʪʝʢʩʝʨʫ  ʥᴅʪʠʞʝʩʽ 

 ̄
ʉʳʥʘʤʘ 

ʥʦʤʝʨʣʝʨʽ 
ʄʘʣ ʪװʨʽ 

 

ʄʘʣʜʳש ʞʘʩʳ 

ʞᴅʥʝ ʞʳʥʳʩʳ 
ʀʌʊ IDvet ʀʌʊ  

ɹʘʡʟʘץ ʘʫʜʘʥʳ, ʉʘʨʳʢʝʤʝʨ ʘʫʳʣʜʳץ ʤʝʢʝʥ, ʉʘʨʳʢʝʤʝʨ ʘʫʳʣʳ 

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 08020020 1

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 08020022 2

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 08020023 3

ɾʘʤʙʳʣ ʘʫʜʘʥʳ, ɸʩʘ ʘʫʳʣʜʳץ ʤʝʢʝʥ, ɸʩʘ ʘʫʳʣʳ  

 - - ʞʘʩ 3,5 ,ץʄ ʉʘʫʣʳפʂױ 08030039 4

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 08030042 5

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 08030044 6

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 08030045 7

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 08030049 8

 ʤʝʢʝʥ, ʉʘʨʳʙʫʣʘʢ ʘʫʳʣʳ ץʘʫʳʣʜʳ ץʣʘײʦʨʜʘʡ ʘʫʜʘʥʳ, ʉʘʨʳʙפ

9 08050093 ɯפʄ  ʉʠʳʨ 5 ʞʘʩ - - 

ʊ.ʈʳʩײץʣʦʚ ʘʫʜʘʥʳ, ɸʙʘʡ ʘʫʳʣʜʳץ ʤʝʢʝʥ, ɸʙʘʡ ʘʫʳʣʳ 

 - - ʞʘʩ 3 ,ץʄ  ʉʘʫʣʳפʂױ 08060105 10

ʄʝʨʢʽ ʘʫʜʘʥʳ, ɾʘʤʙʳʣ ʘʫʳʣʜʳץ ʤʝʢʝʥ, ʊײʨʣʳʙʘʡ ʙʘʪʳʨ 

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 08070115 11

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 08070117 12

 - - ʞʘʩ 4 ,ץʄ ʉʘʫʣʳפʂױ 08070118 13

 - - ʞʘʩ 4 ,ץʄ ʉʘʫʣʳפʂױ 08070122 14

 - - ʞʘʩ 4 ,ץʄ ʉʘʫʣʳפʂױ 08070123 15

 - - ʞʘʩ 5 ,ץʄ ʉʘʫʣʳפʂױ 08070124 16

 - - ʞʘʩ 4 ,ץʄ ʉʘʫʣʳפʂױ 08070125 17

 - - ʞʘʩ 5 ,ץʄ ʉʘʫʣʳפʂױ 08070127 18

19 08070130 ɯפʄ ʉʠʳʨ 7 ʞʘʩ - - 

20 08070132 ɯפʄ ʉʠʳʨ 4 ʞʘʩ - - 

21 08070133 ɯפʄ  ʉʠʳʨ 3 ʞʘʩ - - 

ʉʘʨʳʩʫ ʘʫʜʘʥʳ, ɾʘשʘʨʳץ ʘʫʳʣʜʳץ ʤʝʢʝʥ, ɾʘשʘʨʳץ  

 - - ʄ ɽʰʢʽ, 3 ʞʘʩפʂױ 08080134 22

 + + ʞʘʩ 3 ,ץʄ  ʉʘʫʣʳפʂױ 08080135 23

 + + ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 08080136 24

 + + ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 08080137 25

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 08080139 26

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 08080140 27

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 08080141 28

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 08080142 29

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 08080143 30

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 08080144 31

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 08080145 32
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 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 08080146 33

ʊʘʣʘʩ ʘʫʜʘʥʳ, פʘʨʘʪʘʫ ץʘʣʘʩʳ 

 - - ʄ ɽʰʢʽ, 3 ʞʘʩפʂױ 08090156 34

 + + ʄ ɽʰʢʽ, 3 ʞʘʩפʂױ 08090157 35

ɹɸʈʃʓנʓ  31 21 

ɯʰʽʥʜʝ ɯפʄ  4 0 

ɯʰʽʥʜʝ  ײʩʘץ ʤʘʣ 
 ʦʡ  24 19פ

ʝʰʢʽ 3 2 

 

ɾװʨʛʽʟʽʣʛʝʥ ʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ץʦʣʜʘʥʳʣסʘʥ ʝʢʽ ʀʌʊ ᴅʜʽʩʽ ʙʽʨʜʝʡ ʥᴅʪʠʞʝʛʝ 

ʩᴅʡʢʝʩ ʢʝʣʜʽ. פʂɹ ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʽ ʉʘʨʳʩʫ ʘʫʜʘʥʳ, ɾʘשʘʨʳץ ʘʫʳʣʜʳץ 

ʦʢʨʫʛʽʥʜʝ, ɾʘשʘʨʳץ ʘʫʳʣʳʥʜʘ װʰ ʩʘʫʣʳץ ץʦʡʜʳץ שʘʥ ʩʳʥʘʤʘʣʳʨʳʥʜʘ ʞᴅʥʝ ʜʝ  

ʊʘʣʘʩ ʘʫʜʘʥʳʥʳפ שʘʨʘʪʘʫ ץʘʣʘʩʳ ʘʫʤʘסʳʥʘʥ ʘʣʳʥסʘʥ ʙʽʨ ʝ ʢhʽ ץʘʥ ʩʳʥʘʤʘʣʘʨʳʥʘʥ, 

ʚʠʨʫʩʪʳש ʘʥʪʠʛʝʥʽ ʘʥʳץʪʘʣʜʳ. ɸʣ, ץʘʣסʘʥ ʘʫʜʘʥʜʘʨʜʘ ץʘʥ ʩʳʥʘʤʘʣʘʨʳʥʜʘ ץʦʡʜʳש 

ʢʘʪʘʨʘʣʜʳ ʙʝʟʛʝʛʽ  ʚʠʨʫʩʳʥʳש  ʘʥʪʠʛʝʥ̔ ʘʥʳץʪʘʣʤʘʜʳ. 

 

 

 

ʉʫʨʝʪ 19 - ɾʘʤʙʳʣ ʦʙʣʳʩʳ ʪʝʨʨʠʪʦʨʠʷʩʳʜʘ ױʂפʄ ʘʨʘʩʳʥʘʥ פʂɹ ʚʠʨʫʩʳʥʘ 

ʘʥʪʠʛʝʥ ʘʥʳץʪʘʣסʘʥ ʘʫʜʘʥʜʘʨ 
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3.4.3 ʊװʨʢʽʩʪʘʥ ᴇשʽʨʽʥʜʝ ץʦʡʜʳש ʢʘʪʘʨʘʣʜʳ ʙʝʟʛʝʛʽʥʝ  ʵʧʠʟʦʦʪʠʷʣʳץ 

ʤʦʥʠʪʦʨʠʥʛ ʞʘʩʘʫ ʢʝʟʽʥʜʝ ʀʌʊ ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ  

 ʄʦʥʠʪʦʨʠʥʛʪʽʢ ʟʝʨʪʪʝʫʣʝʨʜʽ ʞװʨʛʽʟʫ ʢʝʟʽʥʜʝ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʳש ʞʝʪʽ 

ʘʫʜʘʥʳʥʘʥ 18 ʙʘʩ ʤʘʣʜʘʥ ץʘʥ ʩʳʥʘʤʘʣʘʨʳ ʽʨʽʢʪʝʣʽʧ ʘʣʳʥʜʳ. ʆʥʳש ʽʰʽʥʜʝ ɯפʄ - 1 

ʩʳʥʘʤʘ ʙʦʣʩʘ, ץʦʡʜʽʢʽ-15 ʩʳʥʘʤʘ, ʝʰʢʽʥʽʢʽ-2 ʩʳʥʘʤʘ ʙʦʣʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʤʝʥ ʪʘʨʘʣʫʳ ʢʝʩʪʝʤʝʥ ʞװʡʝʣʝʥʽʧ, ʩʫʨʝʪ ʪװʨʽʥʜʝ ײʩʳʥʳʣʜʳ. 

           ʂʝʩʪʝ 38 - ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ ʪʝʨʨʠʪʦʨʠʷʩʳʥʘʥ ʤʘʣʜʘʨʜʘʥ ʘʣʳʥסʘʥ ץʘʥ 

ʩʳʥʘʤʘʩʳʥʳש ʥᴅʪʠʞʝʩʽ 

 ̄
ʉʳʥʘʤʘ 

ʥʦʤʝʨʣʝʨʽ 
ʄʘʣ ʪװʨʽ 

ʄʘʣʜʳש ʞʘʩʳ ʞᴅʥʝ 

ʞʳʥʳʩʳ 
ʀʌʊ IDvet ʀʌʊ  

ʊװʨʢʽʩʪʘʥ ʘʫʜʘʥʳ, ʐʦʨʥʘץ ʘ/ʦ, ʐʦʨʥʘʢ ʧʦʩʝʣʢʘʩʳ 

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 13130003 1

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 13130004 2

 - - ʞʘʩ 2 ,ץʄ ʉʘʫʣʳפʂױ 13130009 3

ʆʪʳʨʘʨ ʘʫʜʘʥʳ, פʦסʘʤ ʧʦʩʝʣʢʘʩʳ, פʳʜʳʨʙʘʡ ʘʪʘ ץ/ʰ 

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 13050013 4

 - - ʄ ɽʰʢʽ, 3 ʞʘʩפʂױ 13050018 5

 - - ʄ ɽʰʢʽ, 3 ʞʘʩפʂױ 13050019 6

ɸʨʳʩ ʘʫʜʘʥʳ, ʉʳʨʜʘʨʠʷ ʧʦʩʝʣʢʘʩʳ, פʦʞʘʪʦסʘʡ ʘ/ʦ 

 + + ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 13010025 7

 + + ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 13010026 8

 + + ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 13010030 9

ʆʨʜʘʙʘʩʳ ʘʫʜʘʥʳ, ʓʥʪʘʣʳ ʘ/ʦ, ʊʝʤ̔ʨʣʘʥ ʘʫʳʣʳ 

 - - ʞʘʩ 4 ,ץʄ ʉʘʫʣʳפʂױ 13060042 10

ʉʘʨʳʘסʘ  hʘʫʜʘʥʳ, פʳʟʳʣʞʘʨ ʘʫʳʣʳ 

11 13080049 ɯפʄ ʉʠʳʨ 5 ʞʘʩ - - 

 - - ʞʘʩ 2 ,ץʄ ʉʘʫʣʳפʂױ 13080055 12

 - - ʞʘʩ 2 ,ץʄ ʉʘʫʣʳפʂױ 13080057 13

 ʠʷ ʘ/ʦץʳʟʳʣפ ,ʛʽʨ ʧʦʩʝʣʢʘʩʳשʳʟʳʣ-ʉʝפ ,ʨʪ ʘʫʜʘʥʳײסʘʟʳפ 

 - - ʞʘʩ 5 ,ץʄ ʉʘʫʣʳפʂױ 13030076 14

 - - ʞʘʩ 5 ,ץʄ ʉʘʫʣʳפʂױ 13030080 15

 ʊװʣʢʽʙʘʩ ʘʫʜʘʥʳ, ʊ.ʈʳʩײץʣʦʚ ʘʫʳʣʳ, ʄʘʡʣʳʢʝʥʪ ʘ/ʦ 

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 13100113 16

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 13100115 17

 - - ʞʘʩ 3 ,ץʄ ʉʘʫʣʳפʂױ 13100116 18

ɹɸʈʃʓנʓ  3 3 

ɯʰʽʥʜʝ ɯפʄ  0 0 

ɯʰʽʥʜʝ ײʩʘץ ʤʘʣ 
 ʦʡ 3 3ץ

ʝʰʢʽ 0 0 

ʂʝʩʪʝ 39 ï ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʭʘʥʘʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʝ ʩװʡʝʥʩʝʢ ɸʨʳʩ 

ʘʫʜʘʥʳʥʳפ ,שʦʞʘʪʦסʘʡ ʘʫʳʣʜʳץ ʦʢʨʫʛʽʥʝ ץʘʨʘʩʪʳ ʉʳʨʜʘʨʠʷ ʝʣʜʽ ʤʝʢʝʥʥʝʥ װ  h

ʩʘʫʣʳץʪʘʥ ʘʣʳʥסʘʥ ץʘʥ ʩʳʥʘʤʘʣʘʨʳʥʘʥ פʂɹ ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʽ ʘʥʳץʪʘʣʜʳ.  
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ʉʫʨʝʪ ï 20 ʊװʨʢʽʩʪʘʥ ᴇשʽʨʽʥʽש ʪʝʨʨʠʪʦʨʠʷʩʳʥʜʘ ױʂפʄ ʘʨʘʩʳʥʘʥ פʂɹ 

ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥ ̔ʪʘʨʘʣʫ ʘʡʤʘץʪʘʨʳ  
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 ʦʨʳʪʳʥʜʳפ 4

 

ɽץ שʘʫʽʧʪʽ ʠʥʬʝʢʮʠʷʣʘʨסʘ ʞʝʜʝʣ ʞᴅʥʝ ʥʘץʪʳ ʜʠʘʛʥʦʟ ץʦʶ ʘʨץʳʣʳ 

ʵʢʦʥʦʤʠʢʘʣʳץ ʰʳסʳʥʜʘʨʜʳש ʙʘʨʳʥʰʘ ʘʟʘʶʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʉʦʥʳʤʝʥ ʙʽʨʛʝ, 

 ʧʘʣʳ ʘʫʨʫʣʘʨʜʳ, ʞʘʥʘʫʘʨʣʘʨʤʝʥ ʘʜʘʤʜʘʨʜʳץײʝʶ ʬʘʢʪʽʩʽ ʞשʥʝʤʽ ʢʝװ

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʜʳש ʞʘשʘ ʩʝʥʽʤʜʽ ײץʨʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽʥ ײץʨʫ ʤʽʥʜʝʪʽʥ ʞװʢʪʝʡʜʽ. 

ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥʜʘʨʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ץʦʡʜʳש ʢʘʪʘʨʣʳ ʙʝʟʛʝʛʽʥʽש 

ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʪʠʽʤʜʽ ײץʨʘʣʜʘʨʜʳ ʞʘʩʘʧ ʰʳסʘʨʫ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʚʝʪʝʨʠʥʘʨʠʷ ʩʘʣʘʩʳ װʰʽʥ ᴇʪʝ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʙʦʡʳʥʰʘ ʞʦʩʧʘʨʣʘʥסʘʥ ʟʝʨʪʪʝʫʣʝʨʜʽ ʞװʨʛʽʟʫ װʰʽʥ פʂɹ ʚʠʨʫʩʳʥ 

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ ʞᴅʥʝ ʢᴇʨʩʝʪʫ ʙʦʡʳʥʰʘ ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ʧʘʪʝʥʪʪʽʢ ʞᴅʥʝ 

 ʳʣʳʤʠנ .ʨʛʽʟʽʣʜʽװʤʳʩʪʘʨʳ ʞײᴅʜʝʙʠʝʪʪʝʨʜʽ ʪʘʣʜʘʫ ʞ ץʳʣʳʤʠ ï ʪʝʭʥʠʢʘʣʳס

ʟʝʨʪʪʝʫʣʝʨʜʽ ʞװʨʛʽʟʫ װʰʽʥ ʠʥʪʝʨʥʝʪ ʞʝʣʽʩʽ, ʢʽʪʘʧʭʘʥʘʣʘʨ, פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳס שʳʣʳʤʠ ʝשʙʝʢʪʝʨʽ ʤʝʥ ʞʠʥʘץʪʘʨʳ ץʦʣʜʘʥʳʣʜʳ. ɹʝʩ ʞʳʣ ʽʰʽʥʜʝ 

ʟʝʨʪʪʝʫʣʝʨʤʝʥ ʪʘʣʜʘʫʣʘʨ ʞʘʩʘʣʜʳ, ʰʝʪ ʝʣ ᴅʜʝʙʠʝʪ ʢᴇʟʽ ץʦʣʜʘʥʳʣʜʳ. 

 ʰʽʥ ʀʌʊ ᴅʜʽʩʪʝʨʽʥװ ʂɹ ʚʠʨʫʩʪʘʨʳʥ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ ʞᴅʥʝ ʠʥʜʠʢʘʮʠʷʣʘʫפ 

ᴅʟʽʨʣʝʫ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫ װʰʽʥ ʙʽʟʛʝ ʦʩʳ ʚʠʨʫʩʪʳש ʰʪʘʤʤʳʥ פʂɹ 

ʦʰʘץʪʘʨʳʥʘʥ ʙᴇʣʽʧ ʘʣʫ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʪʫ ʢʝʨʝʢ ʙʦʣʜʳ, ʦʩʳ ʞײʤʳʩ ʘʷʩʳʥʜʘ 

2005 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ɹʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʧʨʦʙʣʝʤʘʣʘʨʳʥʳס שʳʣʳʤʠ - ʟʝʨʪʪʝʫ 

ʠʥʩʪʠʪʫʪʳ ʞᴅʥʝ ʊᴅʞʽʢʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ɹʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʞᴅʥʝ 

ʙʠʦʪʝʭʥʦʣʦʛʠʷ ʧʨʦʙʣʝʤʘʣʘʨʳʥʳש ʠʥʩʪʠʪʫʪʳ ʘʨʘʩʳʥʜʘ ʢʝʣʽʩʽʤ-ʰʘʨʪ ʘʷʩʳʥʜʘ 

ʙʽʨʣʝʩʢʝʥ ʟʝʪʪʝʫ ʞײʤʳʩʪʘʨʳ ʞʘʩʘʣʜʳ. ʊᴅʞʽʢʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʗʚʘʥʴ ʘʫʜʘʥʳ 

ʘʡʤʘʥסʳʥʘ פʂɹ ʽʥʜʝʪʽʥʝʥ ץʳʨʳʣסʘʥ ײʩʘץ ʢװʡʽʩ ץʘʡʳʨʘʪʳʥ ʤʘʣʜʘʨ ʘסʟʘʣʘʨʳʥʘʥ 

(ʙװʡʨʝʢ ᴇʢʧʝ, ʢᴇʢʙʘʫʳʨ, ʙʘʫʳʨ, ץʘʥ ʞᴅʥʝ ʣʠʤʬʘ) װʣʛʽʣʝʨʽʥʝʥ ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ 

ʰʪʘʤ ʙᴇʣʽʥʽʧ ʘʣʳʥʜʳ. נʳʣʳʤʠ ʞײʤʳʩ ʙʘʨʳʩʳʥʜʘ ʦʩʳ ʙᴇʣʽʥʽʧ ʘʣʳʥסʘʥ ʰʪʘʤʥʳש 

ʙʠʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ ʟʝʨʪʪʝʣʽʥʜʽ.  

 ץʙʠʦʣʦʛʠʷʣʳ שʪʘʥ ʙᴇʣʽʧ ʘʣʫ, ʞᴅʥʝ ʦʥʳץʰʪʘʤʤʳʥ ʦʰʘ שʂɹ ʚʠʨʫʩʳʥʳפ (1

 ʳʰʳ ʨʝʪʽʥʜʝ ʵʣʝʢʪʨʦʥʜʳסʦʟʜʳʨץ ʂɹפ ʘʥ ʞʘʩʫʰʘ ʚʠʨʫʩʳסʘʩʠʝʪʽʥ ʟʝʨʪʪʝʫ. ɸʣʳʥץ

ʤʠʢʨʦʩʢʦʧʠʷʣʳץ ʟʝʨʪʪʝʫ ʘʨץʳʣʳ ʩʘʨʘʣʘʥʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʙᴇʣʽʥʽʧ ʘʣʳʥסʘʥ פʂɹ 

ʚʠʨʫʩʳʥʳש ʰʪʘʤʳ 16 ʩʝʨʦʪʠʧʢʝ ʞʘʪʘʪʳʥʜʳסʳ ʘʥʳץʪʘʣʜʳ. ɹᴇʣʽʥʛʝʥ ʚʠʨʫʩ ʰʪʘʤʤʳ 

"RT/RIBSP-07/16" ʜʝʧ ʘʪʘʣʳʥʜʳ. "RT/RIBSP-07/16" ʰʪʘʤʤʥʳש ʙʠʦʣʦʛʠʷʣʳץ 

 .ʘʩʠʝʪʪʝʨʽ ʟʝʪʪʝʣʜʽץ

 ʜʘʡʳʥסʦʣʘʡʣʳ ʞʘץ שʂɹ ʚʠʨʫʩʪʘʨʳʥ ʞʘʩʫʰʘ ᴇʩʽʥʜʽʩʽʥʜʝ ᴇʩʽʨʫʜʽפ (2           

ʦשʪʘʡʣʘʥʜʳʨʫ; 

ʅᴅʪʠʞʝʩʽʥʜʝ פʂɹ ʚʠʨʫʩʳʥʳש  "RT/RIBSP-07/16" ʰʪʘʤʤʳʥ ᴇʩʢʽʥʜʝʫ 

ʧʘʨʘʤʝʪʨʽ ʘʥʳץʪʘʣʜʳ: ʪʦʨʰʘ ᴇʩʽʥʜʽʩʽ Vero; ʚʠʨʫʩʪʳש ʞץײʪʳʨʫ ʜʦʟʘʩʳ 0,01 

ʎᴄʊ50/ʞʘʩʫʰʘ; DMEM ץʦʨʝʢʪʽʢ ʦʨʪʘ ײץʨʘʤʳʥʜʘסʳ ʽʨʽ ץʘʨʘ ʤʘʣʳ ץʘʥ ʩʘʨʳʩʫʳʥʳש 

 ʳʪʳץʘʪ ᴇʩʢʽʥʜʝʫ ʫʘסʳ 2 %; 37 Áʉ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʠʥʢʫʙʘʮʠʷʣʘʫ; 72 ʩʘסʦʶʣʳʣʳץ

ʙʦʣʜʳ. 

  ɹײʣ ʞʘסʜʘʡʣʘʨ "RT/RIBSP-07/16" ʰʪʘʤʤʳʥʳש ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ 

7,25°0,25 lgʊʎɼ50/ʩʤ
3  ʜʝʡʽʥ ʞʝʪʪʽ. 



89 
 

 ʘץʘʪʘʨ ʦʩʳ ʚʠʨʫʩץ ʩʦʥʳʤʝʥ ,שʂɹ ʚʠʨʫʩʳʥʘ ʪᴅʥʜʽ ʘʥʪʠʛʝʥʜʽ ʜʘʡʳʥʜʘʫʜʳפ (3

 שʂɹ ʚʠʨʫʩʳʥʳפ .ʡʝʣʝʨʽʥ ᴅʟʽʨʣʝʫװʪʠʽʤʜʽ ʞ שʘʨʩʳ ʙʝʣʩʝʥʜʽ ʩʘʨʳʩʫ ʘʣʫʜʳץ

"RT/RIBSP-07/16" ʰʪʘʤʤʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʢʫʣʴʪʫʨʘʣʜʳ ʘʥʪʠʛʝʥʜʽ ʜʘʡʳʥʜʘʫʜʳש 

ʦשʪʘʡʣʳ ᴅʜʽʩʽ ʢʝʣʝʩʽ ᴅʜʽʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ: ʬʨʝʦʥ-113 ᴇשʜʝʫ: ʩʫʩʧʝʥʟʠʷסʘ ʪʨʠʧʩʠʥʜʽ 

ʩʦסשʳ ץʦʶʣʳʣʳסʳ 0,1 ʤʛ/ʤʣ ʙʦʣסʘʥʰʘ ץʦʩʳʣʘʜʳ, ʩʦʩʳʥ 1 ʩʘ37 ס Ñ 0,5Üʉ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ץʘʣʜʳʨʳʣʘʜʳ, ʪʨʠʧʩʠʥ ᴅʩʝʨʽʥ ʩʦʷ ʠʥʛʠʙʠʪʦʨʳʥ ץʦʩʫ ʘʨץʳʣʳ 

ʪʦץʪʘʪʘʜʳ, ʩʦשʳʥʘʥ 30000 ʘʡʥʘʣʳʤ/ʤʠʥ 60 ʤʠʥ ʮʝʥʪʨʠʬʫʛʘʜʘ ʘʡʥʘʣʜʳʨʳʣʘʜʳ, 

ʪײʥʙʘסʘ ʞװʟ ʝʩʝʣʝʥʜʽʨʽʧ 0,002 ʄ ʨʅ 7,5 ʪʨʠʩ-ʙʫʬʝʨ ʝʨʽʪʽʜʽʩʽʥ ײץʷʜʳ. ʆʩʳ ᴅʜʽʩʧʝʥ 

ʜʘʡʳʥʜʘʣסʘʥ ʘʥʪʠʛʝʥʥʽש ʙʝʣʩʝʥʜʽʣʽʛʽ ʀʌʊ-ʜʘ 3,31 log10 ײץʨʘʜʳ. 

     4) ɺʠʨʫʩץʘ ץʘʨʩʳ ʩʘʨʳʩʫʜʘʥ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʜʽ ʙᴇʣʽʧ ʘʣʫ ʞʦʣʜʘʨʳʥ 

 ;ʘʨʘʩʪʳʨʫץ

 ʦʡ ʞᴅʥʝ ʝʰʢʽץ ʂɹ ʚʠʨʫʩʳʥ ʪᴅʥʜʽ ʩʘʨʳʩʫʣʘʨ ʘʣʫ ʙʦʡʳʥʰʘ ʪᴅʞʽʨʙʠʝפ

ʞװʨʛʽʟʽʣʜʽ. 

ʊᴅʥʜʽ ʞᴅʥʝ ʙʝʣʩʝʥʜʽ ץʘʥ ʩʘʨʳʩʫʳ ˉ1 ץʦʡʜʘʥ ʘʣʳʥʜʳ, ʙʝʣʩʝʥʜʽʣʽʛʽ ɼʇʈ-ʜʘ 4,0 

log2 ײץʨʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʘʣʳʥסʘʥ ʪᴅʥʜʽ ץʘʥ ʩʘʨʳʩʫ ץʘʣʳʧʪʳ ʘʥʪʠʛʝʥʤʝʥ ʢʝʨʽ 

ʥᴅʪʠʞʝ ʙʝʨʜʽ, ʘʣ ˉ1 ʝʰʢʽʜʝʥ ʦʩʳ ʚʠʨʫʩץʘ ץʘʨʩʳ ץʘʥ ʩʘʨʳʩʫʳʥʳש ʙʝʣʩʝʥʜʽʣʽʛʽ 2,0 

log2 ʙʦʣʜʳ. 

 ʘʥ ʩʘʨʳʩʫʣʘʨʳʥʘʥ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥ ʬʨʘʢʮʠʷʩʳʥ ʙᴇʣʽʧץ ʪᴅʥʜʽ שʂɹ ʚʠʨʫʩʳʥʳפ

ʘʣʫ ʢʝʟʽʥʜʝ ʩʳʥʘʣסʘʥ ʥײʩץʘʣʘʨʜʳש ʽʰʽʥʝʥ ʘʥʪʠʜʝʥʝʣʝʨʜʽש ʙʝʣʩʝʥʜʽ ʞᴅʥʝ ʪᴅʥʜʽ 

ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʘʣʫʜʘ ʩʧʠʨʪʪʽʢ ʂʦʥ ᴅʜʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʜʳ, ʙʝʣʩʝʥʜʽʣʽʛʽ ɼʇʈ 1:32 

ʙʦʣʜʳ. 

           5) ɺʠʨʫʩץʘ ʪᴅʥʜʽ  ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ ʥʝʛʽʟʽʥʜʝ ʢʦʥʲʶʛʘʪ ʜʘʡʳʥʜʘʫʜʳש ʪʠʽʤʜʽ 

ᴅʜʽʩʪʝʨʽʥ ʪʘשʜʘʫ; 

ʊᴅʥʜʽ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʜʽ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʋʠʣʩʦʥ ʞᴅʥʝ ʅʘʢʘʥʝ ᴅʜʽʩʪʝʨʽʤʝʥ 

ʝʢʽ ʩʝʨʠʷ ʢʦʥʲʶʛʘʪ ᴅʟʽʨʣʝʥʜʽ, ʢʦʥʲʶʛʘʪʪʘʨʜʳש ʰʝʢʪʽ ʪʠʪʨʣʝʨʽ ʩᴅʡʢʝʩʽʥʰʝ 1:800 

ʞᴅʥʝ 1:400 ʙʦʣסʘʥʳʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. ɼʝʤʝʢ, ʢʦʥʲʶʛʘʪʘʣʘʨʜʳש ʩʝʛʽʟ ʝʩʝ ʪᴇʤʝʥʜʝʪʽʧ 

ʞײʤʳʩ ʩײʡʳʣʪʫʳ ʩᴅʡʢʝʩʽʥʰʝ 1:100 ʞᴅʥʝ 1:50 ײץʨʘʡʜʳ. 

 ʪʠʽʤʜʽ שʦʶʜʳץ ʘʥ ʀʌʊסʘ ʘʨʥʘʣסʪʘʫץʘʥʪʠʛʝʥʽʥ ʘʥʳ שʂɹ ʚʠʨʫʩʳʥʳפ (6

ʞʘסʳʜʘʡʣʘʨʳʥ ʦשʪʘʡʣʘʥʜʳʨʫ. ɼʠʘʛʥʦʩʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʘʨ ʥʝʛʽʟʽʥʜʝ פʂɹ ʪᴅʥʜʽ 

ʘʥʪʠʛʝʥʽʥ ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘ ʀʌʊ-ʜʳ ץʦʶʜʳש ʦשʪʘʡʣʳ ʰʘʨʪʪʘʨʳ ʞʘʩʘʣʳʥʳʧ 

ʰʳסʘʨʳʣʜʳ. 

ʗסʥʠ, ʧʦʣʠʩʪʠʨʦʣʜʳ ʧʣʘʥʰʝʪ ʨʝʪʽʥʜʝ ʌʠʥʣʷʥʜʠʷʜʘ ʞʘʩʘʣסʘʥ ʪʘץʪʘʰʘʣʘʨ 

 ʤʳʩ ʝʨʽʪʽʥʜʽʩʽʥ ʞʘʩʘʫײʞ שʘʨʩʳ ʛʘʤʤʘ ï ʛʣʦʙʫʣʠʥʥʽץ ʂɹ ʚʠʨʫʩʳʥʘפ ;ʦʣʜʘʥʳʣʘʜʳץ

 ʳʥʘסʷʰʳײ ʪʘʰʘץʟʳ ʪʠʽʤʜʽ, ʞᴅʥʝ ʦʩʳ ʧʨʝʧʘʨʘʪʪʳ ʪʘײʰʽʥ  0,1 ʄ ʂɹɹ, ʨʅ 9,6 ʪװ

ʛʘʤʤʘ ï ʛʣʦʙʫʣʠʥʽ ʤʝʥ ʪᴅʥʜʽ ʘʥʪʠʛʝʥʽ ʙʘʡʣʘʥʳʩץʘ ʪװʩʫ װʰʽʥ 4 Üʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 18 

ʩʘסʘʪ ʫʘץʳʪ ʞʝʪʢʽʣʽʢʪʽ; ʊᴅʥʜʽ ʢʦʥʲʶʛʘʪʧʝʥ ʪᴅʥʜʽ ʘʥʪʠʛʝʥ ʙʘʡʣʘʥʳʩʫ װʰʽʥ 37 Üʉ 

ʪʝʤʧʝʨʘʪʫʨʘʜʘ 60 ʤʠʥʫʪ ʫʘץʳʪʪʳ ץʘʞʝʪ ʝʪʝʜʽ; ɼʠʘʛʥʦʩʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳש 

ʞײʤʳʩ ʩײʡʳץʪʳסʳʥ ʜʘʡʳʥʜʘʫ ʤʝʥ ײʷʰʳץʪʘʨʜʳ ʞʫʫ װʰʽʥ ײץʨʘʤʳʥʜʘ 0,1% ʊʚʠʥ-80 

 ʪʘʰʘץʫ ʪʘץʟ ʝʨʽʪʽʥʜʽʩʽ ʪʠʽʤʜʽ. ʅᴅʪʠʞʝʩʽʥ ʦײʘʥ 0,15 ʄ Nʘʉl, ʨʅ 6,8 ʪסʦʩʳʣץ

 ʡʳʧ ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ 30-60 ʤʠʥײץ ʪʘʨʳʥʘ ɸɹʊʉ ʩʫʙʩʪʨʘʪ ʝʨʽʪʽʥʜʽʩʽʥץʷʰʳײ
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 ʨʜʝ ʥʝʤʝʩʝ ʬʦʪʦʤʝʪʨʜʝ 405 ʥʤװʘʥʥʘʥ ʢʝʡʽʥ ʝʩʝʧʪʝʡʜʽ. ʅᴅʪʠʞʝʣʝʨ ʚʠʟʫʘʣʜʳ ʪסʩʪʘײ

ʪʦʣץʳʥ ײʟʳʥʜʳסʳʥʜʘ ʙʘץʳʣʘʥʘʜʳ. ɹʝʣʛʽʣʽ ʪᴅʥʜʽ ʘʥʪʠʛʝʥʽ ʙʘʨ ײʷʰʳץʪʘʨʜʘ ʚʠʟʫʘʣʜʳ 

ʙʘסʘʣʘʫʜʘ ʢᴇʢ ʙʦʷʫʜʳ ʢᴇʨʩʝʪʫʽ ʢʝʨʝʢ, ץʘʣʳʧʪʳ ʘʥʪʠʛʝʥʽ ʙʘʨ ײʷʰʳץʪʘʨʜʘ ᴅʣʩʽʟ ʢᴇʢ 

ʪװʩ, ʙʦʣʤʘʩʘ ʪװʩʩʽʟ ʙʦʣʫʳ ץʘʞʝʪ. ɽʛʝʨ ʩʳʥʘʣסʘʥ ʘʥʪʠʛʝʥʽ ʙʘʨ ײʷʰʳץʪʘʨʜʘ ץʘʣʳʧʪʳ 

ʘʥʪʠʛʝʥʛʝ ץʘʨʘסʘʥʜʘ 405 ʥʤ ʪʦʣץʳʥ ײʟʳʥʜʳסʳʥʜʘ ʝʢʽ ʝʩʝʜʝʥ ʞʦסʘʨסʳ ʦʧʪʠʢʘʣʳץ 

ʢᴇʨʩʝʪʢʽʰ ʙʘʡץʘʣʩʘ ʥᴅʪʠʞʝ ʦש ʜʝʧ ʩʘʥʘʣʘʜʳ. 

 .ʪʘʥ ᴇʪʢʽʟʫץʰʽʥ ᴅʟʽʨʣʝʥʛʝʥ ʀʌʊ ʩʳʥʘװ ʪʘʫץʘʥʪʠʛʝʥʽʥ ʘʥʳ שʂɹ ʚʠʨʫʩʳʥʳפ (7 

 ʀʌʊ ᴅʜʽʩʽ ʰʝʪ ʝʣ ʪʝʩʪ ʞװʡʝʩʽʤʝʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ɸʣʤʘʪʳ, ʊװʨʢʽʩʪʘʥ ʞᴅʥʝ 

ɾʘʤʙʳʣ ʦʙʣʳʩʪʘʨʳ ʪʝʨʨʠʪʦʨʠʷʣʘʨʳʥʘʥ ײʩʘץ ʞᴅʥʝ ʽʨʽ ץʘʨʘ ʤʘʣʜʘʨʳʥʘʥ ʘʣʳʥסʘʥ 

 .ʦʣʜʘʥʳʣʜʳץ ʪʘʫ ʢʝʟʽʥʜʝץʘʨʩʳ ʘʥʪʠʛʝʥʜʽ ʘʥʳץ ʂɹ ʚʠʨʫʩʳʥʘפ ʘʥ ʩʳʥʘʤʘʣʘʨʳʥʘʥץ

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʞʘʩʘʣʳʥʳʧ ʰʳץץʘʥ ʀʌʊ ᴅʜʽʩʽ ʰʝʪ ʝʣ ʪʝʩʪ ʞװʡʝʩʽʤʝʥ ʩᴅʡʢʝʩ 

ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʪʽ. 
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5 ʊᴄɾɯʈɹʀʃɽʃɯʂ ױʉʓʅʓʉ 

 

ᴄʣʝʤʜʝ ʩʦסשʳ ʦʥ ʞʳʣʜʳץʪʘ ʵʢʟʦʪʠʢʘʣʳץ ʞᴅʥʝ ʝʨʝʢʰʝ ץʘʫʽʧʪʽ ʘʫʨʫʣʘʨʜʳש 

ʪʘʨʘʣʫʳ, ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʜʳש ʞʘשʘ ʩʝʥʽʤʜʽ ײץʨʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽʥ ᴅʟʽʨʣʝʫʜʽש 

ᴇʟʝʢʪʽʣʛʽ ʪʫʳʥʜʘʫʜʘ.  

 ʰʽʥ ʠʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ ᴅʜʽʩʪʽװ ʪʘʫץʘʥʪʠʛʝʥʽʥ ʞʝʜʝʣ ʘʥʳ שʂɹ ʚʠʨʫʩʪʘʨʳʥʳפ

ᴅʟʽʨʣʝʥʜʽ, ʦʩʳ ʀʌʊ ᴅʜʽʩʽʥ ץʦʣʜʘʥʳʣʫ װʰʽʥ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʪᴅʞʽʨʠʙʝʣʽʢ ʞʘסʳʜʘʡʜʘ 

 :ʩʳʥʳʣʘʜʳײ ʞʘʪʪʘʨײץ ץʪʝʭʥʠʢʘʣʳ ץʰʽʥ ʢʝʣʝʩʽʜʝʛʽʜʝʡ ʥʦʨʤʘʣʳװ ʦʣʜʘʥʫץ

 ʩʝʨʦʪʠʧʽʥ ʟʝʨʪʭʘʥʘ 16 שʳʟʙʘʩʳʥʳץ ʠʥʬʝʢʮʠʷʣʳ ʢʘʪʘʨʘʣʴʜʽ שʦʡʜʳפ -

ʞʘסʳʜʘʡʳʥʜʘ ʙʘʣʘʤʘʣʘʫ ʤʝʥ ʦʥʳץ שʦʟʜʳʨסʳʰʳʥʳש ʘʥʪʠʛʝʥʽʥ ʠʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ 

ʪʘʣʜʘʫ ᴅʜʽʩʽʤʝʥ ʘʡץʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ ʧʨʝʧʘʨʘʪʪʘʨ ʞʠʳʥʪʳסʳ, ʉʊ ʄɽʂ 3893436-

018-2009.   

 ʳʜʘʡʳʥʜʘסʩʝʨʦʪʠʧʽʥ ʟʝʨʪʭʘʥʘ ʞʘ 16 שʢʘʪʘʨʘʣʴʜʽ ʙʝʟʛʝʢ ʽʥʜʝʪʽʥʽ שʦʡʜʳפ -

ʙʘʣʘʫ ʤʝʥ ʦʥʳץ שʦʟʜʳʨסʳʰʳʥʳש ʘʥʪʠʛʝʥʽʥ ʠʤʤʫʥʜʦʬʝʨʤʝʥʪʪʽʢ ʪʘʣʜʘʫ ᴅʜʽʩʽʤʝʥ 

ʘʡץʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʜʘʡʳʥʜʘʫ ʤʝʥ ʙʘץʳʣʘʫʜʳש ʫʘץʳʪʰʘ ʥײʩץʘʫʳ. 

 ʩʝʨʦʪʠʧʽʥ ʟʝʨʪʭʘʥʘ 16 שʳʟʙʘʩʳʥʳץ ʠʥʬʝʢʮʠʷʣʳ ʢʘʪʘʨʘʣʴʜʽ שʦʡʜʳפ -

ʞʘסʳʜʘʡʳʥʜʘ ʙʘʣʘʤʘʣʘʫ ʤʝʥ ʦʥʳץ שʦʟʜʳʨסʳʰʳʥʳש ʘʥʪʠʛʝʥʽʥ ʠʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ 

ʪʘʣʜʘʫ ᴅʜʽʩʽʤʝʥ ʘʡץʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ ʧʨʝʧʘʨʘʪʪʘʨ ʞʠʳʥʪʳסʳʥ ץʦʣʜʘʥʫʜʳש 

ʫʘץʳʪʰʘ ʥײʩץʘʫʳ. 
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114 
 

 ʆʉʓʄʐɸ ɻפ

 

ʉʝʨʪʠʬʠʢʘʪʪʘʨ 

 

 

 
 



115 
 

 

 

 

 

 
 



116 
 

 

 

 

 
 

 



117 
 

 

 

 

 
 



118 
 

 
 

 
 
 
 
 
 
 
 
 
 



119 
 

 
 

 



120 
 

 

 



121 
 

 נ ʆʉʓʄʐɸפ

 

ɾʝʢʝ ʤײʨʘסʘʪʪʘʥ ʩʫʨʝʪʪʝʨ 

 

 
ʘ                                                                           ᴅ 

 

 
ʙ                                                                          ʚ 

 

 ʙʠʦʩʳʥʘʤʘ  ץï ʊᴅʞʽʢʩʪʘʥʥʘʥ ᴅʢʝʣʽʥʛʝʥ ʙʠʦʤʝʪʝʨʠʘʣʜʘʥ - 20 %-ʜʳ 1.נ ʦʩʳʤʰʘפ

ʜʘʡʳʥʜʘʫ ʞᴅʥʝ ʞʘʥʫʘʨסʘ ʚʠʨʫʩʪʳץ ʩʫʩʧʝʥʟʠʷʥʳ ʝʛʫ. 



122 
 

 
 

ʛ                                                                    ס 

 
 

     ʜ                                                                     ʝ 

 
      ʞ                                                                       ʟ 

 

 

 ʙʝʣʛʽʣʝʨʽʥ ץʩʫʩʧʝʥʟʠʷ ʝʛʽʣʛʝʥ ʞʘʥʫʘʨʣʘʨʜʳ ʢʣʠʥʠʢʘʣʳ ץï ɺʠʨʫʩʪʳ 2.נ ʦʩʳʤʰʘפ

ʙʘץʳʣʘʫ ʞᴅʥʝ ץʘʥ ʩʘʨʳʩʫʳʥ ʘʣʫ ʧʨʦʮʝʩʪʝʨʽ. 

 

 


