
ʌɽɼɽʈɸʃʔʅʆɽ ɸɻɽʅʊʉʊɺʆ 

 ʇʆ ʊɽʍʅʀʏɽʉʂʆʄʋ ʈɽɻʋʃʀʈʆɺɸʅʀʖ ʀ ʄɽʊʈʆʃʆɻʀʀ 

 

ʀʅʌʆʈʄɸʎʀʆʅʅʆ-

ʊɽʍʅʀʏɽʉʂʀʁ 

ʉʇʈɸɺʆʏʅʀʂ  

ʇʆ ʅɸʀʃʋʏʐʀʄ 

ɼʆʉʊʋʇʅʓʄ 

ʊɽʍʅʆʃʆɻʀʗʄ 

ʀʊʉ 
30ï 
2017 

 

ʄʦʩʢʚʘ 

ɹʶʨʦ ʅɼʊ 

2017 

 

ʇɽʈɽʈɸɹʆʊʂɸ ʅɽʌʊʀ 

 

 



ʀʊʉ 30ï2017 

II 

ʉʆɼɽʈɾɸʅʀɽ 

 

ɺʚʝʜʝʥʠʝ ........................................................................................................................... VI 

ʇʨʝʜʠʩʣʦʚʠʝ .................................................................................................................... VII 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ......................................................................................................... 1 

1 ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ........... 3 

1.1 ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ .......................... 3 

1.2 ʆʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʦʚ ............................... 20 

1.3 ʆʩʥʦʚʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʦʚ ..... 39 

2 ʆʧʠʩʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ............. 55 

2.1 ʕʃʆʋ .................................................................................................................. 55 

2.2 ʋʩʪʘʥʦʚʢʘ ʘʪʤʦʩʬʝʨʥʦʡ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ (ʥʝʬʪʠ, ʛʘʟʦʚʦʛʦ 

ʢʦʥʜʝʥʩʘʪʘ, ʠʭ ʩʤʝʩʝʡ) ........................................................................................... 57 

2.3 ʋʩʪʘʥʦʚʢʘ ʚʘʢʫʫʤʥʦʡ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ (ʥʝʬʪʠ, ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ, 

ʠʭ ʩʤʝʩʝʡ) ................................................................................................................ 61 

2.4 ʋʩʪʘʥʦʚʢʘ ʘʪʤʦʩʬʝʨʥʦ-ʚʘʢʫʫʤʥʦʡ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ (ʥʝʬʪʠ, 

ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ, ʠʭ ʩʤʝʩʝʡ ............................................................................. 65 

2.5 ʋʩʪʘʥʦʚʢʠ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʛʦʥʢʠ ʜʠʩʪʠʣʣʷʪʦʚ ................................................. 71 

2.6 ʋʩʪʘʥʦʚʢʠ ʪʝʨʤʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ, ʚʠʩʙʨʝʢʠʥʛʘ .............................................. 74 

2.7 ʂʦʢʩʦʚʘʥʠʝ ......................................................................................................... 90 

2.8 ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʠʪʫʤʦʚ ...................................................................................... 97 

2.9 ʂʘʪʘʣʠʪʠʯʝʩʢʠʡ ʨʠʬʦʨʤʠʥʛ ............................................................................ 101 

2.10 ʀʟʦʤʝʨʠʟʘʮʠʷ ʣʝʛʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʬʨʘʢʮʠʡ (ʉ4-ʉ6) .......................... 109 

2.11 ʂʘʪʘʣʠʪʠʯʝʩʢʠʡ ʢʨʝʢʠʥʛ ................................................................................ 122 

2.12 ɻʠʜʨʦʛʝʥʠʟʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ .................................................................... 151 

2.13 ɻʠʜʨʦʢʨʝʢʠʥʛ .................................................................................................. 176 

2.14 ʋʩʪʘʥʦʚʢʠ ʦʩʫʰʢʠ ʥʝʬʪʝʟʘʚʦʜʩʢʠʭ ʛʘʟʦʚ .................................................... 191 

2.15 ʋʩʪʘʥʦʚʢʠ ʦʯʠʩʪʢʠ ʥʝʬʪʝʟʘʚʦʜʩʢʠʭ ʛʘʟʦʚ ................................................... 194 

2.16 ʋʩʪʘʥʦʚʢʠ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʘʟʦʚ ............................................................ 199 

2.17 ɸʣʢʠʣʠʨʦʚʘʥʠʝ .............................................................................................. 205 

2.18 ʋʩʪʘʥʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʢʩʠʛʝʥʘʪʦʚ .......................................................... 207 

2.19 ʇʝʨʝʨʘʙʦʪʢʘ ʩʝʨʦʚʦʜʦʨʦʜʘ .......................................................................... 207 

2.20 ʋʩʪʘʥʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʜʦʨʦʜʘ .............................................................. 210 

2.21 ɼʝʘʩʬʘʣʴʪʠʟʘʮʠʷ ʦʩʪʘʪʢʦʚ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ .............................................. 218 

2.22 ʉʝʣʝʢʪʠʚʥʘʷ ʦʯʠʩʪʢʘ ʤʘʩʣʷʥʦʛʦ ʩʳʨʴʷ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ ........................... 222 

2.23 ɼʝʧʘʨʘʬʠʥʠʟʘʮʠʷ ʨʘʬʠʥʘʪʘ ʩʝʣʝʢʪʠʚʥʦʡ ʦʯʠʩʪʢʠ .................................... 230 

2.24 ɸʜʩʦʨʙʮʠʦʥʥʘʷ ʦʯʠʩʪʢʘ ʙʘʟʦʚʳʭ ʤʘʩʝʣ ...................................................... 237 

2.25 ʕʥʝʨʛʦʩʥʘʙʞʝʥʠʝ ʅʇɿ .................................................................................. 246 

2.26 ʉʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ .................................................................................... 250 

2.27 ɺʦʜʦʩʥʘʙʞʝʥʠʝ ............................................................................................. 254 

2.28 ʂʘʥʘʣʠʟʘʮʠʷ ʠ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ .......................................................... 255 

2.29 ʆʯʠʩʪʢʘ ʚʳʙʨʦʩʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʬʘʢʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ) ............................. 260 

2.30 ʋʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ ...................................................................................... 262 

2.31 ʊʦʚʘʨʥʦ-ʩʳʨʴʝʚʦʡ ʧʘʨʢ ................................................................................ 266 



ʀʊʉ 30ï2017 

III 

3 ʊʝʢʫʱʠʝ ʫʨʦʚʥʠ ʵʤʠʩʩʠʠ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ....................................................... 270 

3.1 ʊʝʢʫʱʠʝ ʚʳʙʨʦʩʳ ʠ ʫʨʦʚʥʠ ʧʦʪʨʝʙʣʝʥʠʷ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʦʚ  

ʚ ʮʝʣʦʤ                                                                                                                    270 

3.2 ʕʃʆʋ ................................................................................................................ 278 

3.3 ʋʩʪʘʥʦʚʢʘ ʘʪʤʦʩʬʝʨʥʦʡ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ (ʥʝʬʪʠ, ʛʘʟʦʚʦʛʦ 

ʢʦʥʜʝʥʩʘʪʘ, ʠʭ ʩʤʝʩʝʡ) ......................................................................................... 284 

3.4 ʋʩʪʘʥʦʚʢʘ ʚʘʢʫʫʤʥʦʡ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ (ʥʝʬʪʠ, ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ, 

ʠʭ ʩʤʝʩʝʡ) .............................................................................................................. 298 

3.5 ʋʩʪʘʥʦʚʢʘ ʘʪʤʦʩʬʝʨʥʦ-ʚʘʢʫʫʤʥʦʡ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ (ʥʝʬʪʠ, 

ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ, ʠʭ ʩʤʝʩʝʡ) .......................................................................... 303 

3.6 ʋʩʪʘʥʦʚʢʠ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʛʦʥʢʠ ʜʠʩʪʠʣʣʷʪʦʚ ............................................... 320 

3.7 ʋʩʪʘʥʦʚʢʠ ʪʝʨʤʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ, ʚʠʩʙʨʝʢʠʥʛʘ ............................................ 326 

3.8 ʂʦʢʩʦʚʘʥʠʝ ....................................................................................................... 331 

3.9 ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʠʪʫʤʦʚ .................................................................................... 338 

3.10 ʋʩʪʘʥʦʚʢʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ ..................................................... 346 

3.11 ʀʟʦʤʝʨʠʟʘʮʠʷ ................................................................................................ 360 

3.12 ʂʘʪʘʣʠʪʠʯʝʩʢʠʡ ʢʨʝʢʠʥʛ ................................................................................ 371 

3.13 ɻʠʜʨʦʛʝʥʠʟʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ .................................................................... 377 

3.14 ʋʩʪʘʥʦʚʢʠ ʛʠʜʨʦʢʨʝʢʠʥʛʘ .............................................................................. 403 

3.15 ʊʝʭʥʦʣʦʛʠʠ ʦʩʫʰʢʠ ʛʘʟʦʚ .............................................................................. 409 

3.16 ʋʩʪʘʥʦʚʢʠ ʦʯʠʩʪʢʠ ʥʝʬʪʝʟʘʚʦʜʩʢʠʭ ʛʘʟʦʚ ................................................... 410 

3.17 ʋʩʪʘʥʦʚʢʠ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʘʟʦʚ ............................................................ 415 

3.18 ɸʣʢʠʣʠʨʦʚʘʥʠʝ .............................................................................................. 419 

3.19 ʋʩʪʘʥʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʢʩʠʛʝʥʘʪʦʚ .......................................................... 426 

3.20 ʇʝʨʝʨʘʙʦʪʢʘ ʩʝʨʦʚʦʜʦʨʦʜʘ .......................................................................... 426 

3.21 ʋʩʪʘʥʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʜʦʨʦʜʘ .............................................................. 438 

3.22 ɼʝʘʩʬʘʣʴʪʠʟʘʮʠʷ ʦʩʪʘʪʢʦʚ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ .............................................. 443 

3.23 ʉʝʣʝʢʪʠʚʥʘʷ ʦʯʠʩʪʢʘ ʤʘʩʣʷʥʦʛʦ ʩʳʨʴʷ ....................................................... 445 

3.24 ɼʝʧʘʨʘʬʠʥʠʟʘʮʠʷ ʨʘʬʠʥʘʪʘ ʩʝʣʝʢʪʠʚʥʦʡ ʦʯʠʩʪʢʠ .................................... 449 

3.25 ʕʥʝʨʛʦʩʥʘʙʞʝʥʠʝ ʅʇɿ .................................................................................. 453 

3.26 ʉʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ .................................................................................... 457 

3.27 ɺʦʜʦʩʥʘʙʞʝʥʠʝ ............................................................................................. 463 

3.28 ʂʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʠ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ................................................. 464 

3.29 ʊʝʭʥʦʣʦʛʠʠ ʦʯʠʩʪʢʠ ʚʳʙʨʦʩʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʬʘʢʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ) ......... 474 

3.30 ʋʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ ...................................................................................... 476 

3.31 ʊʦʚʘʨʥʦ-ʩʳʨʴʝʚʦʡ ʧʘʨʢ ................................................................................ 480 

4. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʠʣʫʯʰʠʭ ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ .................................................... 489 

4.1 ʦʙʱʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʚ ʢʘʯʝʩʪʚʝ 

ʅɼʊé ..................................................................................................................... 489 

4.2 ʄʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʰʘʛʦʚʦ ʨʘʩʩʤʦʪʨʝʪʴ ʥʝʩʢʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʳʙʨʘʪʴ 

ʥʘʠʣʫʯʰʫʶ ʜʦʩʪʫʧʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ...................................................................... 491 

5 ʅʘʠʣʫʯʰʠʝ ʜʦʩʪʫʧʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ............................................................................ 503 

5.1 ʕʃʆʋ ................................................................................................................ 503 

5.2 ʋʩʪʘʥʦʚʢʘ ʘʪʤʦʩʬʝʨʥʦʡ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ .................................. 503 

5.3 ʋʩʪʘʥʦʚʢʘ ʚʘʢʫʫʤʥʦʡ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ ....................................... 504 



ʀʊʉ 30ï2017 

IV 

5.4 ʋʩʪʘʥʦʚʢʘ ʘʪʤʦʩʬʝʨʥʦ-ʚʘʢʫʫʤʥʦʡ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ ................. 504 

5.5 ʋʩʪʘʥʦʚʢʠ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʛʦʥʢʠ ʜʠʩʪʠʣʣʷʪʦʚ ............................................... 505 

5.6 ʋʩʪʘʥʦʚʢʠ ʪʝʨʤʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ, ʚʠʩʙʨʝʢʠʥʛʘ ............................................ 506 

5.7 ʂʦʢʩʦʚʘʥʠʝ ....................................................................................................... 507 

5.8 ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʠʪʫʤʦʚ .................................................................................... 508 

5.9 ʂʘʪʘʣʠʪʠʯʝʩʢʠʡ ʨʠʬʦʨʤʠʥʛ ............................................................................ 508 

5.10 ʀʟʦʤʝʨʠʟʘʮʠʷ ................................................................................................ 509 

5.11 ʂʘʪʘʣʠʪʠʯʝʩʢʠʡ ʢʨʝʢʠʥʛ ................................................................................ 509 

5.12 ɻʠʜʨʦʛʝʥʠʟʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ .................................................................... 513 

5.13 ɻʠʜʨʦʢʨʝʢʠʥʛ .................................................................................................. 514 

5.14 ɸʣʢʠʣʠʨʦʚʘʥʠʝ .............................................................................................. 514 

5. 15 ʋʩʪʘʥʦʚʢʠ ʧʦʣʫʯʝʥʠʷ ʚʦʜʦʨʦʜʘ .................................................................. 515 

5.16 ɼʝʘʩʬʘʣʴʪʠʟʘʮʠʷ ʦʩʪʘʪʢʦʚ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ .............................................. 515 

5.17 ʉʝʣʝʢʪʠʚʥʘʷ ʦʯʠʩʪʢʘ ʤʘʩʣʷʥʦʛʦ ʩʳʨʴʷ ....................................................... 516 

5.18 ɼʝʧʘʨʘʬʠʥʠʟʘʮʠʷ ʨʘʬʠʥʘʪʘ ʩʝʣʝʢʪʠʚʥʦʡ ʦʯʠʩʪʢʠ .................................... 517 

5.19 ɸʜʩʦʨʙʮʠʦʥʅʘʷ ʦʯʠʩʪʢʘ ʙʘʟʦʚʳʭ ʤʘʩʝʣ ..................................................... 517 

5.20 ʕʥʝʨʛʦʩʥʘʙʞʝʥʠʝ ʅʇɿ .................................................................................. 518 

5.21 ʉʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ .................................................................................... 520 

5.22 ɺʦʜʦʩʥʘʙʞʝʥʠʝ ............................................................................................. 524 

5.23 ʂʘʥʘʣʠʟʘʮʠʷ ʠ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ .......................................................... 525 

5.24 ʉʠʩʪʝʤʘ ʦʯʠʩʪʢʠ ʚʳʙʨʦʩʦʚ ʠ ʬʘʢʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ .................................. 526 

5.25 ʋʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ ...................................................................................... 533 

5.26 ʊʦʚʘʨʥʦ-ʩʳʨʴʝʚʦʡ ʧʘʨʢ ................................................................................ 534 

6 ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʝʘʣʠʟʘʮʠʠ ʥʘʠʣʫʯʰʠʭ ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ............... 536 

7 ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ........................................................................................ 553 

7.1 ʋʩʪʘʥʦʚʢʘ ʘʪʤʦʩʬʝʨʥʦʡ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ (ʥʝʬʪʠ, ʛʘʟʦʚʦʛʦ 

ʢʦʥʜʝʥʩʘʪʘ, ʠʭ ʩʤʝʩʝʡ) ......................................................................................... 553 

7.2 ʂʦʢʩʦʚʘʥʠʝ ....................................................................................................... 554 

7.3 ʋʩʪʘʥʦʚʢʠ ʪʝʨʤʦʛʠʜʨʦʢʨʝʢʠʥʛʘ ʦʩʪʘʪʦʯʥʦʛʦ ʩʳʨʴʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʚʦ 

ʚʟʚʝʰʝʥʥʦʤ ʩʣʦʝ ʘʜʩʦʨʙʝʥʪʘ .............................................................................. 563 

7.4 ʀʟʦʤʝʨʠʟʘʮʠʷ .................................................................................................. 564 

7.5 ʋʩʪʘʥʦʚʢʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ............................................................. 572 

7.6 ɻʠʜʨʦʛʝʥʠʟʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ...................................................................... 581 

7.7 ɻʠʜʨʦʢʨʝʢʠʥʛ .................................................................................................... 585 

7.8 ʋʩʪʘʥʦʚʢʠ ʪʝʨʤʦʛʠʜʨʦʢʨʝʢʠʥʛʘ ʦʩʪʘʪʦʯʥʦʛʦ ʩʳʨʴʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ............ 589 

7.9 ɻʠʜʨʦʢʨʝʢʠʥʛ ʦʩʪʘʪʦʯʥʦʛʦ ʩʳʨʴʷ ................................................................... 590 

7.10 ɻʠʜʨʦʢʨʝʢʠʥʛ ʦʩʪʘʪʦʯʥʦʛʦ ʩʳʨʴʷ ʚ ʢʠʧʷʱʝʤ ʩʣʦʝ ...................................... 590 

7.11 ɻʣʫʙʦʢʘʷ ʛʠʜʨʦʧʝʨʝʨʘʙʦʪʢʘ ʪʷʞʝʣʳʭ ʦʩʪʘʪʢʦʚ (ʛʣʫʙʦʢʠʡ ʛʠʜʨʦʢʨʝʢʠʥʛ 

ʦʩʪʘʪʦʯʥʦʛʦ ʩʳʨʴʷ ʚ ʩʣʘʨʨʠ-ʨʝʘʢʪʦʨʘʭ ʩ ʜʚʠʞʫʱʠʤʩʷ ʢʘʪʘʣʠʟʘʪʦʨʦʤ) ........... 593 

7.12 ɸʣʢʠʣʠʨʦʚʘʥʠʝ .............................................................................................. 601 

7.13 ʊʝʭʥʦʣʦʛʠʷ ʦʣʠʛʦʤʝʨʠʟʘʮʠʠ ʦʣʝʬʠʥʦʚ ʥʘ ʢʚʘʨʮʝʚʦʤ ʧʝʩʢʝ ʩ ʧʣʝʥʢʦʡ  

ʞʠʜʢʦʡ ʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʳ ................................................................................. 603 

7.14 ʊʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʢʩʠʛʝʥʘʪʦʚ ........................................................ 604 

7.15 ʋʩʪʘʥʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʜʦʨʦʜʘ .............................................................. 606 

ɿʘʢʣʶʯʠʪʝʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ............................................................. 609 



ʀʊʉ 30ï2017 

V 

ʇʨʠʣʦʞʝʥʠʝ ɸ (ʦʙʷʟʘʪʝʣʴʥʦʝ) ...................................................................................... 611 

ʇʨʠʣʦʞʝʥʠʝ ɹ (ʦʙʷʟʘʪʝʣʴʥʦʝ) ...................................................................................... 612 

ʇʨʠʣʦʞʝʥʠʝ ɺ (ʦʙʷʟʘʪʝʣʴʥʦʝ) ...................................................................................... 621 

ʇʨʠʣʦʞʝʥʠʝ ɻ (ʦʙʷʟʘʪʝʣʴʥʦʝ) ...................................................................................... 622 

ɹʠʙʣʠʦʛʨʘʬʠʷ ................................................................................................................ 632 



ʀʊʉ 30ï2017 

VI 

ɺʚʝʜʝʥʠʝ 
 

ʅʘʩʪʦʷʱʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʩʧʨʘʚʦʯʥʠʢ ʧʦ ʥʘʠʣʫʯʰʠʤ ʜʦʩʪʫʧʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ çʇʝʨʝʨʘʙʦʪʢʘ ʥʝʬʪʠè (ʜʘʣʝʝ ï ʩʧʨʘʚʦʯʥʠʢ) ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ: 

ʘ) ʦʙ ʦʙʣʘʩʪʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ; 

ʙ) ʦ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ; 

ʚ) ʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

ʛ) ʦ ʪʝʢʫʱʠʭ ʫʨʦʚʥʷʭ ʵʤʠʩʩʠʡ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʝʨʝʨʘʙʦʪʢʠ 

ʥʝʬʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

ʜ) ʦ ʥʘʠʣʫʯʰʠʭ ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʚ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

ʚ) ʦ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʤʠʩʷ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʩʧʨʘʚʦʯʥʠʢʘ, ʷʚʣʷʶʪʩʷ: 

ʘ) ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè ʦʪ 10.01.2002 ˉ 7-ʌɿ 

[54]; 

ʙ) ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʦʭʨʘʥʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘè ʦʪ 04.05.1999  

ˉ 96-ʌɿ; 

ʚ) ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʦʪʭʦʜʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷè ʦʪ 24.06.1998 

ˉ 89-ʌɿ; 

ʛ) ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ çʆ ʧʦʨʷʜʢʝ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʢʘʯʝʩʪʚʝ ʥʘʠʣʫʯʰʝʡ ʜʦʩʪʫʧʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ, ʘʢʪʫʘʣʠʟʘʮʠʠ ʠ 

ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʨʘʚʦʯʥʠʢʦʚ ʧʦ ʥʘʠʣʫʯʰʠʤ ʜʦʩʪʫʧʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤè ʦʪ 23.12.2014 ˉ 1458. 
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ʇʨʝʜʠʩʣʦʚʠʝ 
 

ʎʝʣʠ, ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʧʦʨʷʜʦʢ ʨʘʟʨʘʙʦʪʢʠ ʩʧʨʘʚʦʯʥʠʢʘ ʫʩʪʘʥʦʚʣʝʥʳ 

ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 23.12.2014 ˉ 1458 çʆ 

ʧʦʨʷʜʢʝ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʣʫʯʰʝʡ ʜʦʩʪʫʧʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʢʠ, ʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʨʘʚʦʯʥʠʢʦʚ 

ʧʦ ʥʘʠʣʫʯʰʠʤ ʜʦʩʪʫʧʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤè. 

ʉʪʘʪʫʩ ʜʦʢʫʤʝʥʪʘ 

ʅʘʩʪʦʷʱʠʡ ʩʧʨʘʚʦʯʥʠʢ ʷʚʣʷʝʪʩʷ ʜʦʢʫʤʝʥʪʦʤ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʨʘʟʨʘʙʦʪʯʠʢʘʭ 

ʉʧʨʘʚʦʯʥʠʢ ʨʘʟʨʘʙʦʪʘʥ ʪʝʭʥʠʯʝʩʢʦʡ ʨʘʙʦʯʝʡ ʛʨʫʧʧʦʡ çʇʝʨʝʨʘʙʦʪʢʘ ʥʝʬʪʠè 

(ʊʈɻ 30,) ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʫʪʚʝʨʞʜʝʥ ʧʨʠʢʘʟʦʤ ʈʦʩʩʪʘʥʜʘʨʪʘ ʦʪ 17 ʤʘʨʪʘ 2016 ʛ. ˉ 270 

(ʚ ʨʝʜʘʢʮʠʠ ʧʨʠʢʘʟʘ ʈʦʩʩʪʘʥʜʘʨʪʘ ʦʪ 12 ʤʘʷ 2016 ʛ. ˉ 564). 

ʇʝʨʝʯʝʥʴ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ, ʧʨʠʥʠʤʘʚʰʠʭ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʩʧʨʘʚʦʯʥʠʢʘ, ʧʨʠʚʝʜʝʥ ʚ ʨʘʟʜʝʣʝ çɿʘʢʣʶʯʠʪʝʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠè. 

ʉʧʨʘʚʦʯʥʠʢ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʫʪʚʝʨʞʜʝʥʠʝ ɹʶʨʦ ʥʘʠʣʫʯʰʠʭ ʜʦʩʪʫʧʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (ɹʶʨʦ ʅɼʊ) (www.burondt.ru). 

ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʉʧʨʘʚʦʯʥʠʢ ʩʦʜʝʨʞʠʪ ʦʧʠʩʘʥʠʝ ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʥʝʬʪʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ, ʤʝʪʦʜʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʦʟʚʦʣʷʶʱʠʭ ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ, ʧʦʚʳʩʠʪʴ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ. ʉʨʝʜʠ 

ʦʧʠʩʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ, ʤʝʪʦʜʦʚ 

ʦʧʨʝʜʝʣʝʥʳ ʨʝʰʝʥʠʷ, ʷʚʣʷʶʱʠʝʩʷ ʥʘʠʣʫʯʰʠʤʠ ʜʦʩʪʫʧʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ (ʅɼʊ). ɼʣʷ 

ʅɼʊ ʚ ʩʧʨʘʚʦʯʥʠʢʝ ʫʩʪʘʥʦʚʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ɺʟʘʠʤʦʩʚʷʟʴ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ, ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ 

ʉʧʨʘʚʦʯʥʠʢ ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʦʩʥʦʚʝ ʩʧʨʘʚʦʯʥʠʢʘ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʧʦ 

ʥʘʠʣʫʯʰʠʤ ʜʦʩʪʫʧʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ çʅʘʠʣʫʯʰʠʝ ʜʦʩʪʫʧʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʅɼʊ). 

ʉʧʨʘʚʦʯʥʳʡ ʜʦʢʫʤʝʥʪ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʠ ʛʘʟʘè (Best Available Techniques (BAT) 

Reference Document For The Refining Of Mineral Oil And Gas) ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʉʙʦʨ ʜʘʥʥʳʭ 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʦʙʦʨʫʜʦʚʘʥʠʠ, ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʧʦʩʦʙʘʭ, ʤʝʪʦʜʘʭ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʥʝʬʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʙʳʣʘ ʩʦʙʨʘʥʘ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʩʧʨʘʚʦʯʥʠʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʨʷʜʢʦʤ ʩʙʦʨʘ 

ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʧʨʘʚʦʯʥʠʢʘ ʧʦ 

ʥʘʠʣʫʯʰʠʤ ʜʦʩʪʫʧʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʘʥʘʣʠʟʘ ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʨʦʙʣʝʤ ʦʪʨʘʩʣʠ, 

ʫʪʚʝʨʞʜʝʥʥʳʤ ʧʨʠʢʘʟʦʤ ʈʦʩʩʪʘʥʜʘʨʪʘ ʦʪ 23 ʠʶʣʷ 2015 ʛ. ˉ863. 

ɺʟʘʠʤʦʩʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʩʧʨʘʚʦʯʥʠʢʘʤʠ ʅɼʊ 

ɺʟʘʠʤʦʩʚʷʟʴ ʥʘʩʪʦʷʱʝʛʦ ʩʧʨʘʚʦʯʥʠʢʘ ʩ ʜʨʫʛʠʤʠ ʩʧʨʘʚʦʯʥʠʢʘʤʠ, 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʦʪ 31 ʦʢʪʷʙʨʷ 2014 ʛʦʜʘ ˉ 2178-ʨ [56], ʧʨʠʚʝʜʝʥʘ ʚ ʨʘʟʜʝʣʝ çʆʙʣʘʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷè. 
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VIII 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʪʚʝʨʞʜʝʥʠʠ, ʦʧʫʙʣʠʢʦʚʘʥʠʠ ʠ ʚʚʝʜʝʥʠʠ ʚ ʜʝʡʩʪʚʠʝ 

ʉʧʨʘʚʦʯʥʠʢ ʫʪʚʝʨʞʜʝʥ ʧʨʠʢʘʟʦʤ ʈʦʩʩʪʘʥʜʘʨʪʘ ʦʪ 14 ʥʦʷʙʨʷ 2017 ʛ. ˉ 2424. 

ʉʧʨʘʚʦʯʥʠʢ ʚʚʝʜʝʥ ʚ ʜʝʡʩʪʚʠʝ ʩ 1 ʤʘʷ 2018 ʛ., ʦʬʠʮʠʘʣʴʥʦ ʦʧʫʙʣʠʢʦʚʘʥ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ï ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʌʝʜʝʨʘʣʥɹʦʛʦ 

ʘʛʝʥʪʩʪʚʘ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ ʤʝʪʨʦʣʦʛʠʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ (www.gost.ru). 
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ʀʅʌʆʈʄɸʎʀʆʅʅʆ-ʊɽʍʅʀʏɽʉʂʀʁ ʉʇʈɸɺʆʏʅʀʂ  

ʇʆ ʅɸʀʃʋʏʐʀʄ ɼʆʉʊʋʇʅʓʄ ʊɽʍʅʆʃʆɻʀʗʄ 

ʇʝʨʝʨʘʙʦʪʢʘ ʥʝʬʪʠ 

Oil refining 

ɼʘʪʘ ʚʚʝʜʝʥʠʷ ï 2018-05-01 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

 

ʉʧʨʘʚʦʯʥʠʢ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʜʘʤʠ ʆʂʉ: 75.020: 

ʘ) ʧʝʨʝʨʘʙʦʪʢʘ ʥʝʬʪʠ; 

ʙ) ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ; 

ʚ) ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʥʝʬʪʠ; 

ʛ) ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʉʧʨʘʚʦʯʥʠʢ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʩʥʦʚʥʳʤʠ 

ʚʠʜʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʦʙʲʝʤʳ ʵʤʠʩʩʠʡ ʠʣʠ 

ʤʘʩh ʪʘʙʳ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: 

ʘ) ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ; 

ʙ) ʤʝʪʦʜʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠ ʩʦʢʨʘʱʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ. 

ɺ ʵʪʦʤ ʜʦʢʫʤʝʥʪʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

ʘ) ʨʘʟʚʝʜʢʘ ʠ ʜʦʙʳʯʘ ʩʳʨʦʡ ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ; 

ʙ) ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʩʳʨʦʡ ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ; 

ʚ) ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʪʦʧʣʠʚʘ; 

ʛ) ʤʘʨʢʝʪʠʥʛ ʠ ʩʙʳʪ ʧʨʦʜʫʢʮʠʠ; 

ʜ) ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʣʠ ʦʭʨʘʥʳ ʪʨʫʜʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʥʝʬʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʠʝ 

ʠʤ ʩʧʨʘʚʦʯʥʠʢʠ (ʥʘʟʚʘʥʠʷ ʩʧʨʘʚʦʯʥʠʢʦʚ ʜʘʥʳ ʚ ʨʝʜʘʢʮʠʠ ʨʘʩʧʦʨʷʞʝʥʠʷ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 31 ʦʢʪʷʙʨʷ 2014 ʛʦʜʘ ˉ 2178-ʨ [56]) 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ. 
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ʊʘʙʣʠʮʘ 1 ï ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʥʝʬʪʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʩʧʨʘʚʦʯʥʠʢʠ ʅɼʊ 
ɺʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʧʨʘʚʦʯʥʠʢ ʅɼʊ 
ʄʝʪʦʜʳ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, 
ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʩʙʨʦʩʦʚ 
ʤʝʪʘʣʣʦʚ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ 

ʆʯʠʩʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 
ʧʨʦʜʫʢʮʠʠ (ʪʦʚʘʨʦʚ), ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʠ 
ʦʢʘʟʘʥʠʠ ʫʩʣʫʛ ʥʘ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʇʨʠʤʳʰʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ, 
ʥʘʧʨʠʤʝʨ ʛʨʘʜʠʨʥʠ, ʧʣʘʩʪʠʥʯʘʪʳʝ 
ʪʝʧʣʦʦʙʤʝʥʥʠʢʠ 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ 

ʍʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ ʉʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ 
ʚʝʱʝʩʪʚ, ʩʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 
ʧʨʠ ʭʨʘʥʝʥʠʠ ʠ ʩʢʣʘʜʠʨʦʚʘʥʠʠ ʪʦʚʘʨʦʚ 
(ʛʨʫʟʦʚ) 

ʆʙʨʘʱʝʥʠʝ ʩ ʦʪʭʦʜʘʤʠ ʋʪʠʣʠʟʘʮʠʷ ʠ ʦʙʝʟʚʨʝʞʠʚʘʥʠʝ ʦʪʭʦʜʦʚ 
(ʢʨʦʤʝ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʪʝʨʤʠʯʝʩʢʠʤ 
ʩʧʦʩʦʙʦʤ (ʩʞʠʛʘʥʠʝ ʦʪʭʦʜʦʚ) 
ʈʘʟʤʝʱʝʥʠʝ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 
ʧʦʪʨʝʙʣʝʥʠʷ 

ɺʳʨʘʙʦʪʢʘ ʧʘʨʘ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 
ʪʝʧʣʦʚʳʭ ʩʪʘʥʮʠʷʭ 

ʉʞʠʛʘʥʠʝ ʪʦʧʣʠʚʘ ʥʘ ʢʨʫʧʥʳʭ ʫʩʪʘʥʦʚʢʘʭ 
ʚ ʮʝʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ 

ɺʦʧʨʦʩʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ʢʦʥʪʨʦʣʷ 

ʆʙʱʠʝ ʧʨʠʥʮʠʧʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 
ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʝʛʦ 
ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
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1 ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 
 

1.1 ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʠ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʞʝʩʪʢʠʤ ʚʣʠʷʥʠʝʤ ʩʨʘʟʫ 

ʥʝʩʢʦʣʴʢʠʭ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʥʠʟʢʘʷ ʮʝʥʘ ʥʘ ʥʝʬʪʴ. ɺ 2015 ʛʦʜʫ 

ʥʝʬʪʴ ʧʦʜʝʰʝʚʝʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʜʚʦʝ (ʨʠʩʫʥʦʢ 1.1). ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʠʝ 

ʮʝʥʳ ʥʘ ʥʝʬʪʴ, ʚ 2016 ʛʦʜʫ ʧʦʢʘʟʘʥ ʨʘʩʯʝʪʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘ 8 ʤʝʩʮ̫ʝʚ. 
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ʎʝʥʘ ʥʝʬʪʠ ʤʘʨʢʠ
BRENT, ʚ ʜʦʣʣ. ʉʐɸ 

 
 

ʈʠʩʫʥʦʢ 1.1 ï ʎʝʥʘ ʥʝʬʪʠ ʤʘʨʢʠ BRENT, ʚ ʜʦʣʣ. ʉʐɸ 

 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʥʠʟʢʠʭ ʮʝʥ ʥʘ ʥʝʬʪʴ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ ʧʝʨʩʧʝʢʪʠʚ ʩʪʨʘʥʳ-ʵʢʩʧʦʨʪʝʨʘ ʥʝʬʪʠ. ɹʫʬʝʨʥʳʝ ʨʝʟʝʨʚʳ 

ʩʦʢʨʘʱʘʶʪʩʷ, ʠ ʩʪʨʘʥʘ-ʵʢʩʧʦʨʪʝʨ ʥʝʬʪʠ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʝʟʢʦʛʦ 

ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʭʦʜʦʚ. ʃʶʙʘʷ ʩʪʨʘʥʘ, ʝʩʣʠ ʦʥʘ ʷʚʣʷʝʪʩʷ ʵʢʩʧʦʨʪʝʨʦʤ ʥʝʬʪʠ, ʚ ʜʘʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʘʭʦʜʠʪʩʷ ʚ ʩʣʦʞʥʦʡ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʩ ʨʝʟʢʠʤ ʫʭʫʜʰʝʥʠʝʤ 

ʫʩʣʦʚʠʡ ʪʦʨʛʦʚʣʠ ʠ ʫʞʝʩʪʦʯʝʥʠʝʤ ʚʥʝʰʥʠʭ ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʦʚʠʡ. 

ɺʪʦʨʦʝ ï ʵʪʦ ʚʥʝʰʥʝʝ ʩʘʥʢʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ. ʈʦʩʩʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʘʥʢʮʠʦʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʉʐɸ ʠ ʩʪʨʘʥ ɽʉ ʦʪʨʝʟʘʥʘ ʦʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʨʝʜʠʪʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʦʪ ʨʳʥʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʊʨʝʪʴʝ ï ʵʪʦ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʧʣʦʭʘʷ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʛʣʦʙʘʣʴʥʳʭ ʨʳʥʢʦʚ. ɺ 

ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʦʩʪʨʠʣʠʩʴ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʙʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ. 

ɺ 2015 ʛʦʜʫ ʧʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ ʧʘʜʝʥʠʝ ɺɺʇ ʩʦʩʪʘʚʠʣʦ 3.7%. ʇʦ ʦʮʝʥʢʝ 

ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ, ʚ ʧʝʨʚʦʤ ʧʦʣʫʛʦʜʠʠ 2016 ʛʦʜʘ ʧʨʦʠʩʭʦʜʠʣʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʟʘʤʝʜʣʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʧʘʜʘ. ʉʥʠʞʝʥʠʝ ɺɺʇ ʟʘ ʧʝʨʚʦʝ 

ʧʦʣʫʛʦʜʠʝ 2016 ʛʦʜʘ ʩʦʩʪʘʚʠʣʦ 0,9% ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʧʝʨʠʦʜʫ 2015 ʛʦʜʘ. 

ʊʘʢʞʝ ʈʦʩʩʠʷ ʧʦʜʚʝʨʛʣʘʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʦʙʤʝʥʥʳʭ ʢʫʨʩʦʚ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʦʩʣʘʙʣʝʥʳ ʙʘʣʘʥʩʳ ʢʦʤʧʘʥʠʡ. 

ʇʨʦʠʟʦʰʣʦ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʨʠʪʦʢʘ ʢʘʧʠʪʘʣʘ, ʯʪʦ ʠ ʚʳʟʚʘʣʦ ʩʞʘʪʠʝ ʚʥʫʪʨʝʥʥʝʛʦ 
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ʩʧʨʦʩʘ. ʇʦ ʜʘʥʥʳʤ ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʠʥʬʣʷʮʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʳʥʢʝ ʚ 

ʧʝʨʚʦʤ ʧʦʣʫʛʦʜʠʠ 2016 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 3,3 %, ʘ ʚ 2015 ʛʦʜʫ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʮʝʥʳ 

ʚrʨʦʩʣʠ ʥʘ 8,5%. ʅʝʩʤʦʪʨʷ ʥʘ ʥʠʟʢʠʝ ʮʝʥʳ ʥʘ ʥʝʬʪʴ, ʙʝʥʟʠʥ ʧʦʜʦʨʦʞʘʣ ʚ ʧʝʨʚʦʤ 

ʧʦʣʫʛʦʜʠʠ 2016 ʛʦʜʘ ʥʘ 2,3%. ɿʘ ʛʦʜʦʚʦʡ ʧʝʨʠʦʜ ʚ ʠʶʥʝ ʮʝʥʳ ʚʳʨʦʩʣʠ ʥʘ 6,8%. 

ɻʣʦʙʘʣʴʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʢʨʠʟʠʩ, ʘ ʪʘʢʞʝ ʠ ʦʯʝʥʴ ʯʘʩʪʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʘʥʢʮʠʡ 

ʢʘʢ ʦʨʫʞʠʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʦʨʴʙʝ ʩʪʨʘʥ, ʚʥʦʩʠʪ ʩʚʦʠ ʢʦʨʨʝʢʪʠʚʳ ʚ ʨʘʟʚʠʪʠʝ ʤʠʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ. ʇʦ ʤʥʝʥʠʶ ʄɺʌ, ʤʠʨʦʚʦʡ ʨʦʩʪ ʚ 2016 ʛʦʜʫ ʙʫʜʝʪ ʥʝʚʳʩʦʢʠʤ, 3,2%, ʯʪʦ ʚ 

ʮʝʣʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʤʧʘʤ 2015 ʛʦʜʘ. ʇʨʦʛʥʦʟʠʨʫʝʪʩʷ, ʯʪʦ ʚ 2017 ʛʦʜʫ ʠ ʚ 

ʧʦʩʣʝʜʫʶʱʠʡ ʧʝʨʠʦʜ ʪʝʤʧʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʚʳʩʷʪʩʷ ʟʘ ʩʯʝʪ ʩʪʨʘʥ ʩ 

ʬʦʨʤʠʨʫʶʱʠʤʩʷ ʨʳʥʢʦʤ. ɺ ʩʪʨʘʥʘʭ ʩ ʨʘʟʚʠʪʦʡ ʵʢʦʥʦʤʠʢʦʡ ʪʝʤʧʳ ʨʦʩʪʘ, ʧʦ ʧʨʦʛʥʦʟʫ, 

ʙʫʜʫʪ ʦʩʪʘʚʘʪʴʩʷ ʥʝʚʳʩʦʢʠʤʠ, ʥʘ ʫʨʦʚʥʝ ʬʘʢʪʠʯʝʩʢʠʭ ʪʝʤʧʦʚ 2015 ʛʦʜʘ. 

ɺ ʈʦʩʩʠʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ 33 ʢʨʫʧʥʳʭ ʅʇɿ (ʧʝʨʝʨʘʙʦʪʢʘ ʩʚʳʰʝ 1 ʤʣʥ. ʪʦʥʥ) ʠ 

ʧʦʨʷʜʢʘ 200 ʤʠʥʠ-ʅʇɿ. ʂʨʦʤʝ ʪʦʛʦ, ʨʷʜ ɻʇɿ (ʆʆʆ çɻʘʟʧʨʦʤ ʜʦʙʳʯʘ ɸʩʪʨʘʭʘʥʴè, ʆʆʆ 

çɻʘʟʧʨʦʤ ʧʝʨʝʨʘʙʦʪʢʘè ï ʟʘʚʦʜ ʧʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʦʥʜʝʥʩʘʪʘ ʠʤ. ɺ. ʉ. ʏʝʨʥʦʤʳʨʜʠʥʘ 

(ʉʫʨʛʫʪʩʢʠʡ ɿʉʂ)) ʪʘʢʞʝ ʟʘʥʠʤʘʶʪʩʷ ʧʝʨʝʨʘʙʦʪʢʦʡ ʞʠʜʢʠʭ ʬʨʘʢʮʠʡ (ʢʦʥʜʝʥʩʘʪʘ). ʇʨʠ 

ʵʪʦʤ ʠʤʝʝʪ ʤʝʩʪʦ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʚ 2010 ʛ. 87 %, ʚ 2015 ʛʦʜʫ ï 

80 % ʚʩʝʡ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʋɺ) ʦʩʫɦ ʝʩʪʚʣʷʣʦʩʴ ʥʘ ʅʇɿ, 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ 8 ʚʝʨʪʠʢʘʣʴʥʦ-ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʥʝʬʪʝʛʘʟʦʚʳʭ ʢʦʤʧʘʥʠʡ. 

ʂʨʫʧʥʳʝ ʟʘʚʦʜʳ ʈʦʩʩʠʠ, ʚ ʦʩʥʦʚʥʦʤ, ʠʤʝʶʪ ʜʣʠʪʝʣʴʥʳʝ ʩʨʦʢʠ ʵʢʩʧʣʫʘʪʘʮʠʠ: 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʫʱʝʥʥʳʭ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʙʦʣʝʝ 60 ʣʝʪ ʥʘʟʘʜ ï 

ʤʘʢʩʠʤʘʣʴʥʦʝ (ʨʠʩʫʥʦʢ 1.2). ɹʦʣʴʰʠʥʩʪʚʦ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʚ ʧʝʨʚʳʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʩʣʝ ɺʝʣʠʢʦʡ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ: ʩ 1945 ʧʦ 1965 ʛʦʜʳ ʙʳʣʦ ʚʚʝʜʝʥʦ 16 ʟʘʚʦʜʦʚ, ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ 

ʠʟ ʥʳʥʝ ʜʝʡʩʪʚʫʶʱʠʭ. ʉ ʪʦʛʦ ʚʨʝʤʝʥʠ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʙʳʣʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʳ ʠ 

ʨʘʩʰʠʨʝʥʳ. 

 
ʈʠʩʫʥʦʢ 1.2 ï ʉʨʦʢʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʦʩʩʠʡʩʢʠʭ ʅʇɿ 

 

ʆʙʲʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʠ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ ʚ 2015 ʛ. ʩʦʩʪʘʚʠʣ 282,4 ʤʣʥ ʪʦʥʥ,  

ʚ ʪʦʤ ʯʠʩʣʝ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ 18,7 ʤʣʥ. ʪʦʥʥ, ʧʨʠ ʵʪʦʤ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ: ʙʝʥʟʠʥʘ ï  

39,2 ʤʣʥ ʪʦʥʥ, ʢʝʨʦʩʠʥʘ ï 9,5 ʤʣʥ ʪʦʥʥ, ʜʠʟʪʦʧʣʠʚʘ ï 76,1 ʤʣʥ ʪʦʥʥ (ʨʠʩʫʥʦʢ 1.3). 

ʉʘʤʳʝ ʢʨʫʧʥʳʝ ʧʝʨʝʨʘʙʦʪʯʠʢʠ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ: ʆʆʆ çʅʆɺɸʊʕʂ-ʋʩʪʴ-ʃʫʛʘè 

ï 6,7 ʤʣʥ. ʪʦʥʥ, ʆɸʆ çɻʘʟʧʨʦʤ ʥʝʬʪʝʭʠʤ ʉʘʣʘʚʘʪè ï 4,0 ʤʣʥ. ʪʦʥʥ, ʆʆʆ çɻʘʟʧʨʦʤ 

ʧʝʨʝʨʘʙʦʪʢʘè, ʉʫʨʛʫʪʩʢʠʡ ɿʉʂ ï 3,1 ʤʣʥ. ʪʦʥʥ, ʆʆʆ çɻʘʟʧʨʦʤ ʜʦʙʳʯʘ ɸʩʪʨʘʭʘʥʴè ï 2,1 

ʤʣʥ. ʪʦʥʥ, ɸʆ çɻʘʟʧʨʦʤʥʝʬʪʴ-ʆʤʩʢʠʡ ʅʇɿè ï 1,4 ʤʣʥ. ʪʦʥʥ, ʆɸʆ çʊɸʀʌ-ʅʂè ï 0,9 

ʤʣʥ. ʪʦʥʥ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʘ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʠ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ ʚ 2015 

ʛʦʜʫ ʧʦ ʢʦʤʧʘʥʠʷʤ ʈʌ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.4. 
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ʈʠʩʫʥʦʢ 1.3 ï ʇʝʨʝʨʘʙʦʪʢʘ ʥʝʬʪʠ ʠ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʥʦʚʥʳʭ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʈʌ, ʤʣʥ ʪʦʥʥ 

 

ʈʝʟʫʣʴʪʘʪʳ ʩʙʦʨʘ ʜʘʥʥʳʭ ʦʪ ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʧʨʘʚʦʯʥʠʢʘ, ʚʢʣʶʯʘʷ 

ʟʘʧʦʣʥʝʥʥʳʝ ʘʥʢʝʪʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʊʈɻ 30, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.1 ʠ ʥʘ ʨʠʩʫʥʢʝ 1.4. ʄʦʱʥʦʩʪʴ ʥʝʬʪʝʧʝʨʝʨʘʙʘ-

ʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚʘʨʴʠʨʫʝʪʩ ̫ʚ ʧʨʝʜʝʣʘʭ ʦʪ 47 ʤʣʥ ʪ/ʛʦʜ ʠ ʜʦ 2 ʪʳʩ ʪ/ʛʦʜ. 

 
ʈʠʩʫʥʦʢ 1.4 ï ʇʝʨʝʨʘʙʦʪʢʘ ʥʝʬʪʠ ʠ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ ʧʦ ʢʦʤʧʘʥʠʷʤ ʈʌ  

ʚ 2015 ʛʦʜʫ, ʤʣʥ ʪʦʥʥ. 
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ʊʘʙʣʠʮʘ 1.1 ï ʄʦʱʥʦʩʪʴ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʠʥʷʚʰʠʭ ʫʯʘʩʪʠʝ ʚ 
ʘʥʢʝʪʠʨʦʚʘʥʠʠ 

ˉ ʧ/ʧ ʐʠʬʨ  
ʧʨʝʜʧʨʠʷʪʠʷ 

ʇʨʦʝʢʪʥʘʷ  
ʤʦɦʥʦʩʪʴ, ʪ/ʛʦʜ 

ʋʩʪʘʥʦʚʣʝʥʥʘʷ  
ʤʦɦʥʦʩʪʴ, ʪ/ʛʦʜ 

ʌʘʢʪʠʯʝʩʢʘʷ  
ʤʦɦʥʦʩʪʴ, ʪ/ʛʦʜ 

 30-01-45-01 220 12040000 10800000 

 30-15-13-01 2205 31374550 29920374 

 30-01-30-01 11368,2 19500 3749801 

 30-01-46-01 16800 2820000 2872540,293 

 30-13-05-01 185500 6250000 6250000 

 30-01-28-01 275242 12200200 12200200 

 30-02-36-01 541750 370397 168600 

 30-09-06-01 2006600 18350800 13329739 

 30-03-08-01 2500000 5980000 5980000 

 30-12-14-01 2500000 2230 2140,3 

 30-02-11-01 5213000 3300000 3000000 

 30-03-04-01 5500000 17203592 14822151 

 30-01-35-01 6760000 10988900 7343654 

 30-01-42-01 7000000 32435300 31628028 

 30-02-19-01 11368,2 17368200 12584682 

 30-01-47-01 8000000 287013 274561 

 30-01-41-01 8477762 12000000 12000000 

 30-01-29-01 12000000 8000 7093 

 30-01-40-01 12000000 - - 

 30-14-01-01 12040000 14542000 12425374,13 

 30-03-07-01 13670000 - - 

 30-01-32-01 14542000 699700 6143000 

 30-03-15-01 15700000  531416 

 30-03-09-01 16068200 25453650 21832627,68 

 30-02-24-01 19600000 15000000 12599077,93 

 30-02-21-01 21200000 10280722 10026636 

 30-01-37-01 25380000 7000000 6103399,005 

 30-03-02-01 32006850 - - 

 30-01-31-01 - 317 317 

 30-01-34-01 - 15543 9781,852 

 30-01-44-01 - 8500000 8500000 

 
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʱʥʦʩʪʝʡ ʅʇɿ, ʧʨʠʥʷʚʰʠʭ ʫʯʘʩʪʠʝ ʚ ʘʥʢʝʪʠʨʦʚʘʥʠʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.5. 
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ʈʠʩʫʥʦʢ 1.5 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʱʥʦʩʪʝʡ ʅʇɿ, ʧʨʠʥʷʚʰʠʭ ʫʯʘʩʪʠʝ ʚ ʘʥʢʝʪʠʨʦʚʘʥʠʠ 

 

ʇʦ ʠʪʦʛʘʤ 2015 ʛ. ʣʠʜʝʨʦʤ ʧʦ ʦʙʲʝʤʫ ʧʝʨʚʠʯʥʦʡ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ  

ʇɸʆ çʅʂ çʈʦʩʥʝʬʪʴè ï 75,1 ʤʣʥ. ʪʦʥʥ (50,8 ʤʣʥ. ʪʦʥʥ ʚ 2010 ʛʦʜʫ) (26,6% ʦʪ 

ʦʙʱʝʨʦʩʩʠʡʩʢʦʛʦ (20,3 % ʚ 2010 ʛʦʜʫ)). ɿʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʥʝʬʪʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ 

ʟʘʚʦʜʳ ʇɸʆ çʃʋʂʆʁʃè ï 41,8 ʤʣʥ. ʪʦʥʥ (45,2 ʤʣʥ ʪʦʥʥ ʚ 2010 ʛʦʜʫ), ʛʨʫʧʧʳ  

ʇɸʆ çɻʘʟʧʨʦʤè ï 44,0 ʤʣʥ. ʪʦʥʥ (35,6 ʤʣʥ ʪʦʥʥ ʚ 2010 ʛʦʜʫ), ʆɸʆ çʉʫʨʛʫʪʥʝʬʪʝʛʘʟè ï 

18,7 ʤʣʥ. ʪʦʥʥ (21,2ʤʣʥ. ʪʦʥʥ ʚ 2010 ʛʦʜʫ) ʠ ʇɸʆ ɸʅʂ çɹʘʰʥʝʬʪʴè ï 19,3 ʤʣʥ. ʪʦʥʥ 

(21,2 ʤʣʥ ʪʦʥʥ ʚ 2010 ʛʦʜʫ) 

ʂʨʫʧʥʝʡʰʠʤʠ ʚ ʈʌ ʟʘʚʦʜʘʤʠ ʧʦ ʦʙʲʝʤʫ ʧʝʨʚʠʯʥʦʡ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʚ 2015 

ʛʦʜʫ ʷʚʣʷʶʪʩʷ: ɸʆ çɻʘʟʧʨʦʤʥʝʬʪʴ-ʆʤʩʢʠʡ ʅʇɿè ï 20,9 ʤʣʥ. ʪʦʥʥ, ʆʆʆ ʇʆ 

çʂʠʨʠh ʠʥʝʬʪʝʦʨʛʩʠʥʪʝʟè (ʆɸʆ çʉʫʨʛʫʪʥʝʬʪʝʛʘʟè) ï 18,7 ʤʣʥ. ʪʦʥʥ. ʄʠʥʠ-ʅʇɿ 

ʧʝʨʝʨʘʙʦʪʘʣʠ 8,4 ʤʣʥ. ʪʦʥʥ ʚ 2015 ʛʦʜʫ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ʙʳʣʠ ʚʚʝʜʝʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ (ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʳ) ʩʣʝʜʫʶʱʠʝ ʥʦʚʳʝ ʅʇɿ: ɸʆ çʊʘʥʝʢʦè ï ʦʙʲʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʚ  

2015 ʛʦʜʫ ï 8,7 ʤʣʥ. ʪʦʥʥ., ɿɸʆ çɸʥʪʠʧʠʥʩʢʠʡ ʅʇɿè ï ʦʙʲʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʚ 2015 ʛʦʜʫ ï 

8,1 ʤʣʥ. ʪʦʥʥ, ʆʆʆ çɸʬʠʧʩʢʠʡ ʅʇɿè ï ʦʙʲʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʚ 2015 ʛʦʜʫ ï 5,8 ʤʣʥ. ʪʦʥʥ, 

ʆɸʆ çʅʦʚʦʰʘʭʪʠʥʩʢʠʡ ʟʘʚʦʜ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚè ï ʦʙʲʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʚ 2015 ʛʦʜʫ ï  

3,2 ʤʣʥ. ʪʦʥʥ, ʆʆʆ çʗʡʩʢʠʡ ʅʇɿè ï ʦʙʲʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʚ 2015 ʛʦʜʫ ï 3,0 ʤʣʥ. ʪʦʥʥ, 

ʆʆʆ çʀʣʴʩʢʠʡ ʅʇɿè ï ʦʙʲʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʚ 2015 ʛʦʜʫ ï 2,9 ʤʣʥ. ʪʦʥʥ. 

ʇʨʠ ʵʪʦʤ ʦʙʲʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ ʚ 2015 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2010 ʛ. 

ʫʚʝʣʠʯʠʣʩʷ ʥʘ 13,5%, ʯʪʦ ʧʨʠ ʨʦʩʪʝ ʛʣʫʙʠʥʳ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʧʨʠʚʝʣʦ ʢ ʚʳʧʫʩʢʫ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. 
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ʊʘʢ, ʛʣʫʙʠʥʘ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʚ 2015 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 74,2% ʟʘ ʩʯʝʪ 

ʤʝʨʦʧʨʠ̫ ʪʠʡ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ ʨʦʩʩʠʡʩʢʠʭ ʅʇɿ, 

ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʨʘʤʢʘʭ ʯʝʪʳʨʝʭʩʪʦʨʦʥʥʠʭ ʩʦʛʣʘʰʝʥʠʡ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 2010 ʛʦʜʦʤ ʨʦʩʪ 

ʛʣʫʙʠʥʳ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʩʦʩʪʘʚʠʣ 3,2% (ʨʠʩʫʥʦʢ 1.6). 

 

ʈʠʩʫʥʦʢ 1.6 ï ɻʣʫʙʠʥʘ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʚ % ʠ ʦʙʲʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʚ ʈʌ,  

ʤʣʥ. ʪʦʥʥ 

 

ɺ ʪʘʙʣʠʮʝ 1.2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʫʙʠʥʘ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʠ ʦʙʲʝʤ ʧʝʨʝʨʘʙʦʪʢʠ 

ʥʝʬʪʠ ʧʦ ʅʇɿ ʈʌ ʚ 2015 ʛʦʜʫ. 

 
ʊʘʙʣʠʮʘ 1.2 ï ɻʣʫʙʠʥʘ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʠ ʦʙʲʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʧʦ ʅʇɿ ʈʌ ʚ 
2015 ʛʦʜʫ 

ʅʘʠʤʝʥʦʚʘʥʠʝ  
ʧʨʝʜʧʨʠʷʪʠʷ 

ɻʣʫʙʠʥʘ  
ʧʝʨʝʨʘʙʦʪʢʠ, % 
2015 ʛʦʜ 

ʆʙʲʝʤ 
ʧʝʨʝʨʘʙʦʪʢʠ, ʤʣʥ. 
ʪʦʥʥ 2015 ʛʦʜ 

ʀʪʦʛʦ ʧʦ ʈʦʩʩʠʠ 74,2 282,4 

ʀʪʦʛʦ ʧʦ ʅʇɿ 73,9 0,0 

ʇɸʆ çʅʂ çʈʦʩʥʝʬʪʴè 70,1 75,1 

ʆʆʆ çʈʅ ï ʂʦʤʩʦʤʦʣʴʩʢʠʡ ʅʇɿè 62,83 7,0 

ʆʆʆ çʈʅ ï ʊʫʘʧʩʠʥʩʢʠʡ ʅʇɿè 55,0 9,6 

ɸʆ çʉʳʟʨʘʥʩʢʠʡ ʅʇɿè 68,9 6,5 

ɸʆ çʅʦʚʦʢʫʡʙʳʰʝʚʩʢʠʡ ʅʇɿè 71,0 8,3 

ɸʆ çʂʫʡʙʳʰʝʚʩʢʠʡ ʅʇɿè 61,1 6,1 

ɸʆ çɸʯʠʥʩʢʠʡ ʅʇɿ ɺʅʂè 66,3 6,3 

ɸʆ çɸʥʛʘʨʩʢʘʷ ʅʍʂè 83,1 9,1 

ɿɸʆ çʈʷʟʘʥʩʢʘʷ ʅʇʂè 68,5 16,2 

ʇɸʆ çʉʘʨʘʪʦʚʩʢʠʡ ʅʇɿè 72,02 6,1 

ʇɸʆ çɸʅʂ çɹʘʰʥʝʬʪʴè 85,8 19,3 

ʌʠʣʠʘʣ çɹʘʰʥʝʬʪʴ-ʅʦʚʦʡʣè 88,4 6,4 

ʌʠʣʠʘʣ çɹʘʰʥʝʬʪʴ-ʋʬʘʥʝʬʪʝʭʠʤè 94,7 7,9 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1.2 

ʅʘʠʤʝʥʦʚʘʥʠʝ  
ʧʨʝʜʧʨʠʷʪʠʷ 

ɻʣʫʙʠʥʘ  
ʧʝʨʝʨʘʙʦʪʢʠ, % 
2015 ʛʦʜ 

ʆʙʲʝʤ 
ʧʝʨʝʨʘʙʦʪʢʠ, ʤʣʥ. 
ʪʦʥʥ 2015 ʛʦʜ 

ʌʠʣʠʘʣ çɹʘʰʥʝʬʪʴ-ʋʅʇɿè 68,3 5,0 

ʇɸʆ çʃʋʂʆʁʃè 79,4 41,8 
ʆʆʆ çʃʋʂʆʁʃ-
ɺʦʣʛʦʛʨʘʜʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘè 90,6 12,6 

ʆʆʆ çʃʋʂʆʁʃ-ʇʝʨʤʴʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 85,0 11,3 

ʆʆʆ çʃʋʂʆʁʃ-ʋʭʪʘʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘè 68,1 3,4 

ʆʆʆ çʃʋʂʆʁʃ-ʅʠʞʝʛʦʨʦʜʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 68,2 14,6 

ʆɸʆ çʉʫʨʛʫʪʥʝʬʪʝʛʘʟè 58,3 18,7 

ʆʆʆ ʇʆ çʂʠʨʠʰʠʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 58,3 18,7 

ʇɸʆ çɻʘʟʧʨʦʤ ʥʝʬʪʴè 85,1 31,9 

ɸʆ çɻʘʟʧʨʦʤʥʝʬʪʴ-ʆʤʩʢʠʡ ʅʇɿè 91,7 20,9 

ɸʆ çɻʘʟʧʨʦʤʥʝʬʪʴ-ʄʅʇɿè ï ʄʦʩʢʚʘ 72,7 11,0 

ʇɸʆ çɻʘʟʧʨʦʤè 91,8 5,6 

ʆʆʆ çɻʘʟʧʨʦʤ ʜʦʙʳʯʘ ɸʩʪʨʘʭʘʥʴè 81,0 2,0 
ʆʆʆ çɻʘʟʧʨʦʤ ʧʝʨʝʨʘʙʦʪʢʘè, ʆɸʆ 
çʉʫʨʛʫʪʩʢʠʡ ʟʘʚʦʜ ʩʪʘʙʠʣʠʟʘʮʠʠ 
ʢʦʥʜʝʥʩʘʪʘè 

97,7 3,2 

ʆʆʆ çɻʘʟʧʨʦʤ ʧʝʨʝʨʘʙʦʪʢʘè, ʋʨʝʥʛʦʡʩʢʠʡ 
ɿʇʂʊ 100,0 0,3 

ʆʆʆ çɻʘʟʧʨʦʤ ʜʦʙʳʯʘ ʗʤʙʫʨʛè 100,0 0,0 

ʆʆʆ çɻʘʟʧʨʦʤ ʥʝʬʪʝʭʠʤ ʉʘʣʘʚʘʪè 84,3 6,5 
ɿɸʆ çʂʨʘʩʥʦʜʘʨʩʢʠʡ ʅʇɿ-
ʂʨʘʩʥʦʜʘʨʵʢʦʥʝʬʪʴè 55,0 1,7 

ʆɸʆ çʊɸʀʌ-ʅʂè 71,9 8,4 

ɸʆ çʌʦʨʪʝʀʥʚʝʩʪè 72,2 5,5 

ʆɸʆ çʆʨʩʢʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 72,2 5,5 

ɸʆ çʅʅʂè 74,2 4,2 

ɸʆ çʅʅʂ-ʍʘʙʘʨʦʚʩʢʠʡ ʅʇɿè 74,2 4,2 

ʆɸʆ çʅɻʂ çʉʣʘʚʥʝʬʪʴè 65,8 15,3 

ʆɸʆ çʉʣʘʚʥʝʬʪʴ ï ʗʅʆʉè 65,8 15,3 

ʇɸʆ çʅʆɺɸʊʕʂè 99,6 6,7 

ʆʆʆ çʅʆɺɸʊʕʂ-ʋʩʪʴ-ʃʫʛʘè 99,6 6,7 

ʆʆʆ çɸʬʠʧʩʢʠʡ ʅʇɿè 55,6 5,8 

ʆʆʆ çʗʡʩʢʠʡ ʅʇɿè 58,1 3,0 

ɸʆ çɸʥʪʠʧʠʥʩʢʠʡ ʅʇɿè 50,1 8,1 

ʆʆʆ çʄʘʨʠʡʩʢʠʡ ʅʇɿè 84,4 1,6 
ʆɸʆ çʅʦʚʦʰʘʭʪʠʥʩʢʠʡ ʟʘʚʦʜ 
ʥʝʬʪʝʧʨʦʜʫʢʪʦʚè 97,8 3,2 

ɸʆ çʊɸʅɽʂʆè 74,1 8,7 
ʆɸʆ çʗʨʦʩʣʘʚʩʢʠʡ ʅʇɿ ʠʤʝʥʠ ɼ. ʀ. 
ʄʝʥʜʝʣʝʝʚʘè 61,4 0,1 

ʆʆʆ çʀʣʴʩʢʠʡ ʅʇɿè 52,2 2,9 

ʄʠʥʠ ʅʇɿ  8,4 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯʝʪʳʨʝʭʩʪʦʨʦʥʥʠʤʠ ʩʦʛʣʘʰʝʥʠʷʤʠ (ʤʝʞʜʫ ʥʝʬʪʷʥʳʤʠ 

ʢʦʤʧʘʥʠ̫ ʤʠ, ʌɸʉ ʈʦʩʩʠʠ, ʈʦʩʪʝʭʥʘʜʟʦʨʦʤ ʠ ʈʦʩʩʪʘʥʜʘʨʪʦʤ), ʥʝʬʪʷʥʳʝ ʢʦʤʧʘʥʠʠ ʚ 
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ʯʘʩʪʠ ʠʩʧʦʣʥʝʥʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚ ʚʟʷʣʠ ʥʘ ʩʝʙʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ 135 ʫʩʪʘʥʦʚʦʢ ʚʪʦʨʠʯʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ: ʫʛʣʫʙʣʷʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ï 26 ʫʩʪʘʥʦʚʦʢ 

(ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʢʨʝʢʠʥʛ ï 9 ʫʩʪʘʥʦʚʦʢ, ʛʠʜʨʦʢʨʝʢʠʥʛ ï 17 ʫʩʪʘʥʦʚʦʢ), 

ʦʙʣʘʛʦʨʘʞʠʚʘʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ï 98 ʫʩʪʘʥʦʚʦʢ (ʠʟʦʤʝʨʠʟʘʮʠʷ ï 19 ʫʩʪʘʥʦʚʦʢ, 

ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʨʠʬʦʨʤʠʥʛ ï 21 ʫʩʪʘʥʦʚʢʘ, ʘʣʢʠʣʠʨʦʚʘʥʠʝ ï 7 ʫʩʪʘʥʦʚʦʢ, ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʄʊɹʕ ï 5 ʫʩʪʘʥʦʚʦʢ, ʛʠʜʨʦʦʯʠʩʪʢʘ ʙʝʥʟʠʥʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ï 9 ʫʩʪʘʥʦʚʦʢ, 

ʛʠʜʨʦʦʯʠʩʪʢʘ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ï 37 ʫʩʪʘʥʦʚʦʢ), 11 ʫʩʪʘʥʦʚʦʢ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ 

ʥʝʬʪʷʥʳʭ ʦʩʪʘʪʢʦʚ. 

ɺ 2011 ʛʦʜʫ ʙʳʣʦ ʚʚʝʜʝʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʦ 6 ʫʩʪʘʥʦʚʦʢ (ʧʣʘʥ 

5 ʫʩʪʘʥʦʚʦʢ), ʚ 2012 ï 15 ʫʩʪʘʥʦʚʦʢ (ʧʣʘʥ 15 ʫʩʪʘʥʦʚʦʢ), ʚ 2013 ʛʦʜʫ ï 13 ʫʩʪʘʥʦʚʦʢ 

(ʧʣʘʥ ï 13 ʫʩʪʘʥʦʚʦʢ). ʉʨʦʢ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʫʩʪʘʥʦʚʢʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ 

ʨʠʬʦʨʤʠʥʛʘ ʩ ʥʝʧʨʝʨʳʚʥʦʡ ʨʝʛʝʥʝʨʘʮʠʝʡ ʢʘʪʘʣʠʟʘʪʦʨʘ CCR ʥʘ ʅʦʚʦʢʫʡʙʳʰʝʚʩʢʦʤ 

ʅʇɿ (ʇɸʆ çʅʂ çʈʦʩʥʝʬʪʴè) ʧʝʨʝʥʝʩʝʥ ʩ 2013 ʛ. ʥʘ 2014 ʛ. 

ɺ 2014 ʛʦʜʫ ʙʳʣʦ ʚʚʝʜʝʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʦ 13 ʫʩʪʘʥʦʚʦʢ 

(ʧʣʘʥ 13 ʫʩʪʘʥʦʚʦʢ), ʚ ʪʦʤ ʯʠʩʣʝ ʫʩʪʘʥʦʚʢʘ ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 

ʗʨʦʩʣʘʚʩʢʦʤ ʅʇɿ (ʆɸʆ çʅɻʂ çʉʣʘʚʥʝʬʪʴè) ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʘ ʩʚʝʨʭ ʧʣʘʥʘ, ʫʩʪʘʥʦʚʢʘ 

ʠʟʦʤʝʨʠʟʘʮʠʠ ʥʘ çʆʨʩʢʥʝʬʪʝʦʨʛʩʠʥʪʝʟè (ɿɸʆ çʌʦʨʪʝʀʥʚʝʩʪè) ʤʦʱʥʦʩʪʴʶ 300 ʪʳʩ. 

ʪʦʥʥ ʚ ʛʦʜ ï ʨʘʥʝʝ ʧʣʘʥʦʚʦʛʦ ʩʨʦʢʘ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ (2015 ʛ.), ʘ ʪʘʢʞʝ ʚʚʝʜʝʥʘ 

ʫʩʪʘʥʦʚʢʘ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʠʟʦʤʝʨʠʟʘʮʠʠ ʇɻʀ-ɼʀɻ 280 ʤʦʱʥʦʩʪʴʶ 280 ʪʳʩ. ʪ/ʛʦʜ ʠ 

ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ ʩ ʥʝʧʨʝʨʳʚʥʦʡ ʨʝʛʝʥʝʨʘʮʠʝʡ ʢʘʪʘʣʠʟʘʪʦʨʘ ʤʦʱʥʦʩʪʴʶ 

1245 ʪʳʩ. ʪ/ʛʦʜ ʧʦ ʩʝʢʮʠʠ ʛʠʜʨʦʦʯʠʩʪʢʠ ʠ 1200 ʪʳʩ. ʪ/ʛʦʜ ʧʦ ʩʝʢʮʠʠ ʨʠʬʦʨʤʠʥʛʘ ʥʘ 

ʅʦʚʦʢʫʡʙʳʰʝʚʩʢʦʤ ʅʇɿ. 

ʅʝ ʚʚʝʜʝʥʳ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʩʨʦʢ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ: 

ʘ) ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ï ʥʘ ʆʆʆ çʃʋʂʦʡʣ ïʇʝʨʤʥʝʬʪʝʦʨʛʩʠʥʪʝʟè; 

ʙ) ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ï ʥʘ ɸʥʪʠʧʠʥʩʢʦʤ ʅʇɿ (ɿɸʆ çɸʥʪʠʧʠʥʩʢʠʡ 

ʅʇɿè). 

ɺ 2015 ʛʦʜʫ ʠʟ 27 ʫʩʪʘʥʦʚʦʢ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʧʫʩʢʦ-ʥʘʣʘʜʦʯʥʳʝ 

ʨʘʙʦʪʳ ʟʘʢʦʥʯʝʥʳ ʥʘ 10 ʫʩʪʘʥʦʚʢʘʭ, ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʢ ʚʚʦʜʫ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 2015 

ʛʦʜʫ: 

ʘ) ʧʨʦʠʟʚʦʜʩʪʚʦ ʄʊɹʕ ʤʦʱʥʦʩʪʴʶ 42 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ ʥʘ ɸʆ çɸʥʛʘʨʩʢʘʷ ʅʍʂè 

(ʇɸʆ çʅʂ çʈʦʩʥʝʬʪʴè); 

ʙ) ʛʠʜʨʦʦʯʠʩʪʢʘ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ (2 ʵʪʘʧ) ʥʘ ʆɸʆ 

çʆʨʩʢʥʝʬʪʝʦʨʛʩʠʥʪʝʟè (ɿɸʆ çʌʦʨʪʝʀʥʚʝʩʪè); 

ʚ) ʛʠʜʨʦʦʯʠʩʪʢʘ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʆɸʆ çʊɸʀʌ-ʅʂè; 

ʛ) ʘʣʢʠʣʠʨʦʚʘʥʠʝ ʤʦʱʥʦʩʪʴʶ 367 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ ʥʘ çʅʠʞʝʛʦʨʦʜʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 

ʇɸʆ çʃʋʂʆʁʃè; 

ʜ) ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʢʨʝʢʠʥʛ ʤʦʱʥʦʩʪʴʶ 2000 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ ʥʘ ʆʆʆ çʃʋʂʆʁʃ ï 

ʅʠʞʝʛʦʨʦʜʥʝʬʪʝʦʨʛʩʠʥʪʝʟè; 

ʝ) ʛʠʜʨʦʦʯʠʩʪʢʘ ʙʝʥʟʠʥʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ʤʦʱʥʦʩʪʴʶ 1100 ʪʳʩ. ʪʦʥʥ  

ʚ ʛʦʜ ʥʘ ʆʆʆ çʃʋʂʆʁʃ ï ʅʠʞʝʛʦʨʦʜʥʝʬʪʝʦʨʛʩʠʥʪʝʟè; 

ʞ) ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʢʨʝʢʠʥʛ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʥʘ  

300 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ ʥʘ ɸʆ çɻʘʟʧʨʦʤʥʝʬʪʴ ï ʆʤʩʢʠʡ ʅʇɿè 

ʟ) ʛʠʜʨʦʦʯʠʩʪʢʘ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʤʦʱʥʦʩʪʴʶ 2600 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ ʥʘ 

ɸʥʪʠʧʠʥʩʢʦʤ ʅʇɿ ɸʆ çɸʥʪʠʧʠʥʩʢʠʡ ʅʇɿè (ʚʚʦʜ ʧʦ ʧʣʘʥʫ 2014 ʛʦʜ); 
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ʠ) ʛʠʜʨʦʦʯʠʩʪʢʘ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʤʦʱʥʦʩʪʠ ʥʘ 85 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ ʥʘ ʆʆʆ ʇʆ çʂʠʨʠʰʠʥʝʬʪʝʦʨʛʩʠʥʪʝʟè (ʆɸʆ 

çʉʫʨʛʫʪʥʝʬʪʝʛʘʟè); 

ʢ) ʛʠʜʨʦʦʯʠʩʪʢʘ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʤʦʱʥʦʩʪʴʶ 1500 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ ʥʘ 

çʇʝʨʤʥʝʬʪʝʦʨʛʩʠʥʪʝʟè ʇɸʆ çʃʋʂʆʁʃè. 

ʊʘʢʞʝ ʚʚʝʜʝʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʫʩʪʘʥʦʚʢʘ ʟʘʤʝʜʣʝʥʥʦʛʦ ʢʦʢʩʦʚʘʥʠʷ ʤʦʱʥʦʩʪʴʶ 

2100 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ ʥʘ ʆʆʆ çʃʋʂʆʁʃ ï ʇʝʨʤʥʝʬʪʝʦʨʛʩʠʥʪʝʟè. 

ʇɸʆ çʅʂ çʈʦʩʥʝʬʪʴè, ʆɸʆ çʉʫʨʛʫʪʥʝʬʪʝʛʘʟè, ʇɸʆ çɻʘʟʧʨʦʤè, ʆʆʆ çʀʣʩɹʢʠʡ 

ʅʇɿè, ʆʆʆ çʄʘʨʠʡʩʢʠʡ ʅʇɿè ʠ ʆʆʆ çɸʬʠʧʩʢʠʡ ʅʇɿè ʟʘʷʚʠʣʠ ʦ ʧʝʨʝʥʦʩʝ ʩʨʦʢʦʚ 

ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 16 ʫʩʪʘʥʦʚʦʢ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʩ 2015 ʛʦʜʘ ʥʘ ʙʦʣʝʝ 

ʧʦʟʜʥʠʡ ʩʨʦʢ. 

ʅʝ ʟʘʚʝʨʰʝʥʘ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʩʨʦʢ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʢʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ 

ʨʠʬʦʨʤʠʥʛʘ ʥʘ ʂʫʡʙʳʰʝʚʩʢʦʤ ʅʇɿ (ʋʩʪʘʥʦʚʢʘ ʜʝʡʩʪʚʫʝʪ, ʨʘʙʦʪʳ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʚʝʜʫʪʩʷ ʚ ʭʦʜʝ ʨʝʤʦʥʪʦʚ). 

ʇɸʆ çʅʂ çʈʦʩʥʝʬʪʴè ʧʣʘʥʠʨʫʝʪ ʧʝʨʝʥʦʩ ʩʨʦʢʘ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩ 2015 

ʛʦʜʘ ʥʘ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʘ 10 ʫʩʪʘʥʦʚʦʢ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ: 

ʘ) ʘʣʢʠʣʠʨʦʚʘʥʠʷ ʤʦʱʥʦʩʪʴʶ 130 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ ʥʘ ɸʥʛʘʨʩʢʦʡ ʅʍʂ ʥʘ 2017 ʛʦʜ; 

ʙ) ʧʨʦʠʟʚʦʜʩʪʚʘ ʄʊɹʕ ʤʦʱʥʦʩʪʴʶ 40 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ ʥʘ ʂʫʡʙʳʰʝʚʩʢʦʤ ʅʇɿ ʥʘ 

ʢʦʥʝʮ 2016 ï ʥʘʯʘʣʦ 2107 ʛʦʜʘ; 

ʚ) ʧʨʦʠʟʚʦʜʩʪʚʘ ʄʊɹʕ ʤʦʱʥʦʩʪʴʶ 40 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ ʥʘ ʉʳʟʨʘʥʩʢʦʤ ʅʇɿ ʥʘ 

2017 ʛʦʜ; 

ʛ) ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ʤʦʱʥʦʩʪʴʶ 1150 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ ʥʘ ʂʫʡʙʳʰʝʚʩʢʦʤ 

ʅʇɿ ʥʘ ʢʦʥʝʮ 2016 ï ʥʘʯʘʣʦ 2017 ʛʦʜʘ; 

ʜ) ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ʤʦʱʥʦʩʪʴʶ 1150 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ ʥʘ ʉʳʟʨʘʥʩʢʦʤ ʅʇɿ 

ʥʘ 2017 ʛʦʜ; 

ʝ) ʛʠʜʨʦʦʯʠʩʪʢʠ ʙʝʥʟʠʥʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ʤʦʱʥʦʩʪʴʶ 500 ʪʳʩ. ʪʦʥʥ ʚ 

ʛʦʜ ʥʘ ɸʥʛʘʨʩʢʦʡ ʅʍʂ ʥʘ 2017 ʛʦʜ; 

ʞ) ʛʠʜʨʦʦʯʠʩʪʢʠ ʙʝʥʟʠʥʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ (ʨʝʢʦʥʩʪʨʫʢʮʠʷ) ʥʘ ʈʷʟʘʥʩʢʦʡ 

ʅʇʂ ʇɸʆ çʅʂ çʈʦʩʥʝʬʪʴè ʥʘ 2019 ʛʦʜ; 

ʟ) ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʤʦʱʥʦʩʪʴʶ 2050 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ ʥʘ ʂʦʤʩʦʤʦʣʴʩʢʦʤ ʅʇɿ ʥʘ 

2020 ʛʦʜ; 

ʠ) ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʤʦʱʥʦʩʪʴʶ 1600 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ ʥʘ 

ʂʦʤʩʦʤʦʣʴʩʢʦʤ ʅʇɿ ʥʘ 2020 ʛʦʜ; 

ʢ) ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ 

ʤʦʱʥʦʩʪʠ ʥʘ ʈʷʟʘʥʩʢʦʡ ʅʇʂ ʥʘ 2018 ʛʦʜ. 

ʆɸʆ çʉʫʨʛʫʪʥʝʬʪʝʛʘʟè ʧʣʘʥʠʨʫʝʪ ʧʝʨʝʥʦʩ ʩʨʦʢʘ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩ 2015 

ʛʦʜʘ ʥʘ 2017 ʛʦʜ ʫʩʪʘʥʦʚʢʠ ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʥʘ 20 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ. 

ʇɸʆ çɻʘʟʧʨʦʤè ʧʝʨʝʥʝʩʝʥ ʩʨʦʢ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩ 2015 ʛʦʜʘ ʥʘ 2016 ʛʦʜ 

ʫʩʪʘʥʦʚʢʠ ʠʟʦʤʝʨʠʟʘʮʠʠ ʤʦʱʥʦʩʪʴʶ 434 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ ʠ ʥʘ 2017 ʛʦʜ ʫʩʪʘʥʦʚʢʠ 

ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ʤʦʱʥʦʩʪʴʶ 1095 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ ʥʘ ʆɸʆ çɻʘʟʧʨʦʤ ʥʝʬʪʝʭʠʤ 

ʉʘʣʘʚʘʪè. 

ʆʆʆ çʄʘʨʠʡʩʢʠʡ ʅʇɿè ʧʣʘʥʠʨʫʝʪ ʧʝʨʝʥʦʩ ʩʨʦʢʘ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩ 2015 

ʛʦʜʘ ʥʘ 2020 ʛʦʜ ʫʩʪʘʥʦʚʢʠ ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʤʦʱʥʦʩʪʴʶ 1200 ʪʳʩ. 

ʪʦʥʥ ʚ ʛʦʜ. 
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ʆʆʆ çʀʣʴʩʢʠʡ ʅʇɿè ʧʣʘʥʠʨʫʝʪ ʧʝʨʝʥʦʩ ʩʨʦʢʘ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩ 2015 ʛʦʜʘ 

ʥʘ 2019 ʛʦʜ ʫʩʪʘʥʦʚʢʠ ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʤʦʱʥʦʩʪʴʶ 1200 ʪʳʩ. ʪʦʥʥ  

ʚ ʛʦʜ. 

ʇʦ ʧʣʘʥʘʤ ʥʝʬʪʷʥʳʭ ʢʦʤʧʘʥʠʡ ʥʘ ʢʦʥʝʮ 2016 ï ʥʘʯʘʣʦ 2017 ʛʦʜʘ ʧʨʦʛʨʘʤʤʦʡ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʟʘʧʣʘʥʠʨʦʚʘʥ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 12 ʫʩʪʘʥʦʚʦʢ ʧʦ ʚʪʦʨʠʯʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʝ ʥʝʬʪʠ, ʠʟ ʥʠʭ: 

ʘ) 1 ʫʩʪʘʥʦʚʢʘ ʠʟʦʤʝʨʠʟʘʮʠʠ; 

ʙ) 1 ʫʩʪʘʥʦʚʢʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ; 

ʚ) 1 ʫʩʪʘʥʦʚʢʘ ʘʣʢʠʣʠʨʦʚʘʥʠʷ; 

ʛ) 1 ʫʩʪʘʥʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʄʊɹʕ; 

ʜ) 1 ʫʩʪʘʥʦʚʢʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ; 

ʝ) 1 ʫʩʪʘʥʦʚʢʘ ʛʠʜʨʦʢʨʝʢʠʥʛʘ; 

ʞ) 3 ʫʩʪʘʥʦʚʢʠ ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ; 

ʟ) 1 ʫʩʪʘʥʦʚʢʘ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʪʷʞʝʣʳʭ ʥʝʬʪʷʥʳʭ ʦʩʪʘʪʢʦʚ; 

ʠ) 2 ʫʩʪʘʥʦʚʢʠ ʟʘʤʝʜʣʝʥʥʦʛʦ ʢʦʢʩʦʚʘʥʠʷ. 

ʇʦ ʠʪʦʛʘʤ 1 ʢʚʘʨʪʘʣʘ 2016 ʛʦʜʘ, ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʘʥʦʚʦʢ 

ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʥʘ ʅʇɿ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʠʪʫʘʮʠʷ. 

ɿʘʚʝʨʰʘʶʪʩʷ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʝ ʨʘʙʦʪʳ ʥʘ ʩʣʝʜʫʶʱʠʭ ʫʩʪʘʥʦʚʢʘʭ: 

ʘ) ʘʣʢʠʣʠʨʦʚʘʥʠʷ (ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʥʘ 96 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ) 

ʥʘ ɸʆ çɻʘʟʧʨʦʤʥʝʬʪʴ ï ʆʤʩʢʠʡ ʅʇɿè; 

ʙ) ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʤʦʱʥʦʩʪʴʶ 3500 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ ʥʘ ʆʆʆ çʃʋʂʆʁʃ ï 

ɺʦʣʛʦʛʨʘʜʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘè; 

ʚ) ʟʘʤʝʜʣʝʥʥʦʛʦ ʢʦʢʩʦʚʘʥʠʷ ʤʦʱʥʦʩʪʴʶ 2000 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ ʥʘ ɸʆ çʊɸʅɽʂʆè 

ʇɸʆ çʊʘʪʥʝʬʪʴè; 

ʛ) ʟʘʤʝʜʣʝʥʥʦʛʦ ʢʦʢʩʦʚʘʥʠʷ ʤʦʱʥʦʩʪʴʶ 1200 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ ʥʘ ɸʆ çɸʥʪʠʧʠʥʩʢʠʡ 

ʅʇɿè. 

ʇʦ ʦʮʝʥʢʝ, ʚ 2016 ʛʦʜʫ ʚʚʝʜʝʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʟʘʚʝʨʰʝʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠ ̫

ʩʣʝʜʫʶʱʠʭ ʫʩʪʘʥʦʚʦʢ: 

ʘ) ʠʟʦʤʝʨʠʟʘʮʠʠ ʥʘ ʆʆʆ çɻʘʟʧʨʦʤ ʥʝʬʪʝʭʠʤ ʉʘʣʘʚʘʪè (ʇɸʆ çɻʘʟʧʨʦʤè); 

ʙ) ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ (ʨʝʢʦʥʩʪʨʫʢʮʠʷ) ʥʘ ʂʫʡʙʳʰʝʚʩʢʦʤ ʅʇɿ (ʇɸʆ 

çʅʂ çʈʦʩʥʝʬʪʴè); 

ʚ) ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʄʊɹʕ ʥʘ ʂʫʡʙʳʰʝʚʩʢʦʤ ʅʇɿ (ʇɸʆ 

çʅʂ çʈʦʩʥʝʬʪʴè); 

ʛ) ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ (ʨʝʢʦʥʩʪʨʫʢʮʠʷ) ʥʘ ʆʆʆ çʃʋʂʆʁʃ ï 

ʇʝʨʤʥʝʬʪʝʦʨʛʩʠʥʪʝʟè; 

ʜ) ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ɸʥʪʠʧʠʥʩʢʦʤ ʅʇɿ (ɸʆ çɸʥʪʠʧʠʥʩʢʠʡ 

ʅʇɿè); 

ʝ) ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ (ʨʝʢʦʥʩʪʨʫʢʮʠʷ) ʥʘ ʆʆʆ ʇʆ 

çʂʠʨʠh ʠʥʝʬʪʝʦʨʛʩʠʥʪʝʟè (ʆɸʆ çʉʫʨʛʫʪʥʝʬʪʝʛʘʟè); 

ʞ) ʢʦʤʧʣʝʢʩʘ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʪʷʞʝʣʳʭ ʥʝʬʪʷʥʳʭ ʦʩʪʘʪʢʦʚ ʥʘ ʅʇɿ çʊɸʀʌè 

(ʆɸʆ çʊɸʀʌ-ʅʂè). 

ʇʦ ʧʨʦʛʨʘʤʤʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʧʦʩʪʨʦʠʪʴ ʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ 135 

ʫʩʪʘʥʦʚʦʢ. ʀʟ ʥʠʭ ï ʥʦʚʳʭ ʫʩʪʘʥʦʚʦʢ 99, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ï 36 ʫʩʪʘʥʦʚʢʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʚʚʝʜʝʥʦ ʚ ʜʝʡʩʪʚʠʝ 59 ʫʩʪʘʥʦʚʦʢ. ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʦʪʨʘʩʣʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʦʩʴ. 
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ʋʚʝʣʠʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʦʱʥʦʩʪʝʡ, ʘ ʠʤʝʥʥʦ ʜʦʣʠ ʦʙʣʘʛʦʨʘʞʠʚʘʶʱʠʭ 

ʧʨʦʮʝʩʩʦʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʧʦʟʚʦʣʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʛʦ 

ʘʚʪʦʙʝʥʟʠʥʘ ʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. 

ʊʘʢ, ʚ 2010 ʛʦʜʫ ʜʦʣʷ ʙʝʥʟʠʥʦʚ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ɽʚʨʦ 3,4, 

ʩʦʩʪʘʚʣʷʝʪ 38% ʦʪ ʚʩʝʛʦ ʦʙʲʝʤʘ ʚʳʧʫʩʢʘʝʤʦʛʦ ʙʝʥʟʠʥʘ, ʘ ʜʦʣʷ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷʤ ʢʣʘʩʩʘ 4,5 ï ʚʩʝʛʦ ʣʠʰʴ 18%. 

ɺ 2015 ʛʦʜʫ ʜʦʣʷ ʘʚʪʦʙʝʥʟʠʥʦʚ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʣʘʩʩʘ 5, ʩʦʩʪʘʚʠʣʘ ʫʞʝ 84,5%, ʘ ʢʣʘʩʩʘ 4 ʩʦʩʪʘʚʠʣʘ 9,3% ʦʪ ʚʩʝʛʦ ʦʙʲʝʤʘ, 

ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʥʘ ʅʇɿ ʈʌ ʘʚʪʦʙʝʥʟʠʥʦʚ (ʨʠʩʫʥʦʢ 1.7), ʘ ʜʦʣʷ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ 5 ʩʦʩʪʘʚʠʣʘ 73,3%, ʘ ʢʣʘʩʩʘ 4 

ʩʦʩʪʘʚʠʣʘ 9,8% ʦʪ ʚʩʝʛʦ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʥʘ ʅʇɿ ʈʌ ʜʠʟʪʦʧʣʠʚʘ (ʨʠʩʫʥʦʢ 1.8). 

 

 
ʈʠʩʫʥʦʢ 1.7 ï ʇʨʦʠʟʚʦʜʩʪʚʦ ʘʚʪʦʙʝʥʟʠʥʦʚ ʥʘ ʅʇɿ ʈʌ ʚ 2015 ʛʦʜʫ  

ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʢʣʘʩʩʘʤ, % 

 

 

ʈʠʩʫʥʦʢ 1.8 ï ʇʨʦʠʟʚʦʜʩʪʚʦ ʜʠʟʪʦʧʣʠʚʘ ʥʘ ʅʇɿ ʈʌ ʚ 2015 ʛʦʜʫ  

ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʢʣʘʩʩʘʤ, % 

ɺʚʦʜ ʥʦʚʳʭ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʦʱʥʦʩʪʝʡ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʅʇɿ ɺʀʅʂ ʈʌ, ʧʦʵʪʦʤʫ ʩʨʝʜʥʷʷ ʧʦ ʅʇɿ ɺʀʅʂ 

ʛʣʫʙʠʥʘ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʚ 2015 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 75,9%. 

ɺʳʭʦʜ ʩʚʝʪʣʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʅʇɿ ɺʀʅʂ ʈʌ ʩʦʩʪʘʚʠʣ ʚ 2015 ʛʦʜʫ 59,9%. 
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ʅʇɿ ɺʀʅʂ ʈʌ ʥʘʩʪʦʣʴʢʦ ʧʦʚʳʩʠʣʠ ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 2015 ʛʦʜʫ, 

ʯʪʦ ʦʙʝʩʧʝʯʠʣʠ ʧʦʜʛʦʪʦʚʢʫ ʢ ʧʝʨʝʭʦʜʫ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʧʣʠʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ 5 

ʚ ʦʙʲʝʤʘʭ, ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ. 

ʉʪʨʫʢʪʫʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʅʇɿ ʟʘ 2000 ï 2010 ʛʛ. 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʣʘʩʴ, ʧʦʩʣʝ 2010 ʛʦʜʘ ʩʠʪʫʘʮʠʷ ʥʘʯʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʪʴʩʷ. ʊʘʢ, 

ʜʦʣʷ ʚʳʨʘʙʦʪʢʠ ʪʦʧʦʯʥʦʛʦ ʤʘʟʫʪʘ ʚ ʈʌ ʚ 2010 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʘ 28%, ʘ ʚ 2015 ʛʦʜʫ ʫʞʝ 

ʩʥʠʟʠʣʘʩʴ ʜʦ 25%. ɼʦʣʷ ʚʳʨʘʙʦʪʢʠ ʪʦʧʦʯʥʦʛʦ ʤʘʟʫʪʘ ʚ ʈʌ ï 25%, ʯʪʦ ʚʳʰʝ 

ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʤʠʨʝ ï ʦʢʦʣʦ 5% ʚ ʉʐɸ, ʜʦ 15% ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ. 

ʂʘʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʙʝʥʟʠʥʦʚ ʫʣʫʯʰʘʝʪʩʷ ʚʩʣʝʜ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ 

ʧʘʨʢʘ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʈʌ. ɺʳʨʘʙʘʪʳʚʘʝʤʳʡ ʚ ʈʌ ʙʝʥʟʠʥ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ (ʨʠʩʫʥʦʢ 1.9). 

 

 

ʈʠʩʫʥʦʢ 1.9 ï ʇʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʚʪʦʙʝʥʟʠʥʘ, ʤʣʥ. ʪ. 

 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʟʙʳʪʦʢ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʤʘʟʫʪʘ ʠʜʝʪ ʥʘ 

ʵʢʩʧʦʨʪ (ʨʠʩʫʥʦʢ 1.10, 1.11). 
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ʈʠʩʫʥʦʢ 1.10 ï ʇʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʤʣʥ. ʪ. 

 

 

ʈʠʩʫʥʦʢ 1.11 ï ʇʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʧʦʯʥʦʛʦ ʤʘʟʫʪʘ, ʤʣʥ. ʪ. 

 

ɺ ʩʪʨʫʢʪʫʨʝ ʚʳʧʫʩʢʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʘ ʥʘ ʩʝʛʤʝʥʪʝ ʙʝʥʟʠʥʦʚ. ɺ 2015 ʛ. ʧʨʝʜʧʨʠʷʪʠʷ ɺʀʅʂʦʚ ʦʙʝʩʧʝʯʠʚʘʣʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʢʦʣʦ 98% (91% ʚ 2010 ʛʦʜʫ) ʚʳʧʫʩʢʘ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʙʝʥʟʠʥʘ, 88% (88 

% ʚ 2010 ʛʦʜʫ) ï ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, 79% (84 % ʚ 2010 ʛʦʜʫ) ï ʤʘʟʫʪʘ. ɸʚʪʦʤʦʙʠʣʴʥʳʝ 

ʙʝʥʟʠʥʳ ʧʦʩʪʘʚʣʷʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʨʳʥʦʢ, ʚ ʦʩʥʦʚʥʦʤ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ɺʀʅʂʘʤʠ. ɿʘʚʦʜʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʢʦʤʧʘʥʠʡ, ʠʤʝʶʪ ʥʘʠʙʦʣʝʝ 
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ʩʦʚʨʝʤʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ ʜʦʣʶ ʚʪʦʨʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʛʣʫʙʠʥʫ 

ʧʝʨʝʨʘʙʦʪʢʠ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʙʦʣʴʰʠʥʩʪʚʘ ʅʇɿ ʈʌ ʧʦʢʘ ʝʱʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʝʨʝʜʦʚʦʤʫ ʤʠʨʦʚʦʤʫ ʫʨʦʚʥʶ. ɺ ʨʦʩʩʠʡʩʢʦʡ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʝ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ 

ʦʪʨʘʩʣʠ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʥʠʟʢʘʷ ʛʣʫʙʠʥʘ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ï (ʚ ʈʦʩʩʠʠ ï 

74,2%, ʚ ɽʚʨʦʧʝ ï 85%, ʚ ʉʐɸ ï 96%), ʦʪʩʪʘʣʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʤʠʥʠʤʫʤ 

ʚʪʦʨʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʧʨʦʮʝʩʩʦʚ, ʫʣʫʯʰʘʶʱʠʭ ʢʘʯʝʩʪʚʦ 

ʧʦʣʫʯʘʝʤʳʭ ʧʨʦʜʫʢʪʦʚ. ɽʱʝ ʦʜʥʘ ʧʨʦʙʣʝʤʘ ï ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʠʟʥʦʩʘ ʦʩʥʦʚʥʳʭ 

ʬʦʥʜʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. ʅʘ ʨʦʩʩʠʡʩʢʠʭ ʅʇɿ 

ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʧʝʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʠʤʝʶʪ ʂʇɼ 50 ï 60% ʧʨʠ ʩʨʝʜʥʝʤ ʧʦʢʘʟʘʪʝʣʝ 

ʥʘ ʟʘʨʫʙʝʞʥʳʭ ʟʘʚʦʜʘʭ ï 90%. 

ɿʥʘʯʝʥʠʝ ʀʥʜʝʢʩʘ ʅʝʣʴʩʦʥʘ (ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ) ʚ 

2010 ʛʦʜʫ ʜʣʷ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʨʦʩʩʠʡʩʢʠʭ ʅʇɿ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʩʨʝʜʥʝʛʦ 

ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʤʠʨʝ (4,4 ʧʨʦʪʠʚ 6,7) (ʨʠʩʫʥʦʢ 1.12). ʏʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ 

ʥʝʚʳʩʦʢʦʡ ʛʣʫʙʠʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ, ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʢʘʯʝʩʪʚʘ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠ ʫʩʪʘʨʝʚʰʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

 

 
ʈʠʩʫʥʦʢ 1.12 ï ʀʥʜʝʢʩ ʅʝʣʴʩʦʥʘ ʥʘ ʅʇɿ ʚ ʈʌ ʚ 2010 ʛʦʜʫ 

 

ɺ 2015 ʛʦʜʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʯʝʪʳʨʝʭʩʪʦʨʦʥʥʠʭ ʩʦʛʣʘʰʝʥʠʡ (ʤʝʞʜʫ 

ʥʝʬʪʷʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʌɸʉ ʈʦʩʩʠʠ, ʈʦʩʪʝʭʥʘʜʟʦʨʦʤ ʠ ʈʦʩʩʪʘʥʜʘʨʪʦʤ) ʥʝʬʪʷʥʳʝ 

ʢʦʤʧʘʥʠʠ ʚ ʯʘʩʪʠ ʠʩʧʦʣʥʝʥʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʁ ʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʩʤʦʛʣʠ ʜʦʙʠʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʪʘʢ, ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʀʥʜʝʢʩʘ ʅʝʣʴʩʦʥʘ ʜʣʷ ʅʇɿ ʈʌ ʚ 2015 ʛʦʜʫ ʩʦʩʪʘʚʠʣ ʫʞʝ 6,0, ʯʪʦ 
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ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʩʪʘʚʣʷʝʪ ʩʨʝʜʥʝʤʠʨʦʚʦʝ ʟʥʘʯʝʥʠʝ (ʨʠʩʫʥʦʢ 1.13). ʕʪʦ ʪʘʢʞʝ ʛʦʚʦʨʠʪ ʦ 

ʟʥʘʯʠʪʝʣʥɹʦʤ ʨʦʩʪʝ ʩʪʦʠʤʦʩʪʠ ʅʇɿ ʈʌ (ʧʦʨʷʜʢʘ 36%). 
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ʈʠʩʫʥʦʢ 1.13 ï ʀʥʜʝʢʩ ʅʝʣʴʩʦʥʘ ʥʘ ʅʇɿ ʚ ʈʌ ʚ 2015 ʛʦʜʫ 

 

ʅʘʣʠʯʠʝ ʥʘ ʅʇɿ ʧʨʦʮʝʩʩʦʚ ʧʨʷʤʦʡ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʠ ʠ ʫʩʪʘʥʦʚʦʢ, ʫʣʫʯʰʘʶɦ ʠʭ 

ʢʘʯʝʩʪʚʦ ʧʨʷʤʦʛʦʥʥʳʭ ʬʨʘʢʮʠʡ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʛʣʫʙʠʥʫ ʥʝ ʙʦʣʝʝ 60%, ʥʘʣʠʯʠʝ 

ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʚʘʢʫʫʤʥʦʛʦ ʛʘʟʦʡʣʷ ʫʚʝʣʠʯʠʚʘʝʪ ʛʣʫʙʠʥʫ ʧʝʨʝʨʘʙʦʪʢʠ ʜʦ 75 ï 

80%, ʠ ʪʦʣʴʢʦ ʧʝʨʝʨʘʙʦʪʢʘ ʛʫʜʨʦʥʘ ʠ ʪʷʞʝʣʳʭ ʦʩʪʘʪʢʦʚ ʚʪʦʨʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʨʫʙʝʞ ʚ 85 ï 90% (ʨʠʩʫʥʦʢ 30). 

ʅʘʣʘʞʠʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʛʫʜʨʦʥʘ ʠ ʪʷʞʝʣʳʭ ʦʩʪʘʪʢʦʚ ʚʪʦʨʠʯʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʪʨʝʙʫʝʪ ʢʦʣʦʩʩʘʣʴʥʳʭ ʟʘʪʨʘʪ, ʧʦʵʪʦʤʫ ʚ ʧʣʘʥʘʭ ʤʦʜʝʨʥʠʟʘʮʠʠ ʙʦʣʴʰʠʥʩʪʚʘ 

ʥʝʬʪʷʥʳʭ ʢʦʤʧʘʥʠʡ ʦʥʠ ʙʳʣʠ ʦʪʦʜʚʠʥʫʪʳ ʥʘ ʚʪʦʨʦʡ ʵʪʘʧ ʤʦʜʝʨʥʠʟʘʮʠʠ 2017-2025 ʛʦʜ 

(ʧʝʨʚʳʡ ʵʪʘʧ ï ʵʪʦ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʙʝʥʟʠʥʦʚ ʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ). 
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ʈʠʩʫʥʦʢ 1.14 ï ʀʟʤʝʥʝʥʠʝ ʛʣʫʙʠʥʳ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ 

 

ʅʇɿ ʈʌ ʢ 2015 ʛʦʜʫ ʟʘʚʝʨʰʠʣʠ ʚ ʮʝʣʦʤ ʧʝʨʚʳʡ ʵʪʘʧ ʩʚʦʝʡ ʤʦʜʝʨʥʠʟʘʮʠʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʳʭ ʪʦʧʣʠʚ ʠ ʧʨʦʜʫʢʮʠʠ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʤʦʱʥʦʩʪʝʡ ʧʦ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʥʘ ʚʪʦʨʦʤ 

ʵʪʘʧʝ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʠ ʩʨʦʢʠ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʵʪʘʧʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʜʚʠʥʫʪʳ ʢ 

2025 ʛʦʜʫ. 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʤʦʱʥʦʩʪʝʡ ʧʨʦʮʝʩʩʦʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 1.3. 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʟʘʚʦʜʦʚ ʩ ʮʝʣʴʶ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʨʝʛʣʘʤʝʥʪʘ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʧʨʦʮʝʩʩʦʚ, ʫʣʫʯʰʘʶʱʠʭ ʢʘʯʝʩʪʚʦ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ʋʛʣʫʙʣʷʶʱʠʝ ʧʨʦʮʝʩʩʳ ʦʪʦʰʣʠ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ, ʠʭ ʚʥʝʜʨʝʥʠʝ 

ʦʪʦʜʚʠʥʫʣʦʩʴ ʥʘ ʙʦʣʝʝ ʦʪʜʘʣʝʥʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ. 

ʊʘʢʞʝ ʚ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʈʌ ʦʪʤʝʯʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 

ʥʝʛʘʪʠʚʥʘʷ ʪʝʥʜʝʥʮʠʷ, ʧʦ ʤʝʨʝ ʨʦʩʪʘ çʩʪʘʨʝʥʠʷè ʠ ʚʳʨʘʙʦʪʘʥʥʦʩʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʱʘʷ (ʩʨʝʜʥʷʷ) ʩʝʨʥʠʩʪʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʡ ʥʝʬʪʠ: ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʩʝʨʳ ʫʚʝʣʠʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,01% ʤʘʩʩ. ʚ ʛʦʜ, ʧʦ 

ʧʣʦʪʥʦʩʪʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,2 ʢʛ/ʤ3 ʚ ʛʦʜ. 
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ʊʘʙʣʠʮʘ 1.3 ï ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʤʦʱʥʦʩʪʝʡ ʧʨʦʮʝʩʩʦʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ 

ɼʠʥʘʤʠʢʘ ʤʦʱʥʦʩʪʝʡ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʥʝʬʪʠ 2005-2015 ʛʛ., ʤʣʥ ʪ 
% ʢ 2005 ʛ. 

ʇʨʦʮʝʩʩʳ 2005 2010 2015 

ʇʝʨʚʠʯʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʥʝʬʪʠ 265,9 276,5 304,5 114,5 

ʂʘʪ.ʨʠʬʦʨʤʠʥʛ ʥʘ 
ʦʙʣʘʛʦʨʘʞʠʚʘʥʠʝ 26,1 26,1 29,1 111,5 

ɻʠʜʨʦʦʯʠʩʪʢʘ ʜʠʟʪʦʧʣʠʚʘ 70,5 70,6 79,2 112,3 

ɻʠʜʨʦʦʯʠʩʪʢʘ ʙʝʥʟʠʥʘ 
ʢʘʪ.ʢʨʝʢʠʥʛʘ - - 5,0 - 

ʀʟʦʤʝʨʠʟʘʮʠʷ 1,9 6,2 9,1 478,9 

ʂʘʪʘʣʠʪʠʯʝʩʢʠʡ ʢʨʝʢʠʥʛ 17,8 21,2 24,6 138,2 

ɸʣʢʠʣʠʨʦʚʘʥʠʝ 0,6 1,3 2,1 345,0 

ɻʠʜʨʦʢʨʝʢʠʥʛ 6,9 9,5 15,8 229,0 

ʂʦʢʩʦʚʘʥʠʝ 5,3 5,9 8,0 150,9 
ɺʠʩʙʨʝʢʠʥʛ ʛʫʜʨʦʥʘ 12,7 22,7 24,3 191,3 

 

ʆʞʠʜʘʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʝʤʘ ʚ ʧʝʨʝʨʘʙʦʪʢʫ ʚʳʩʦʢʦʩʝʨʥʠʩʪʦʡ 

ʥʝʬʪʠ (ʚ 2010 ʛʦʜʫ ï 67 ʤʣʥ. ʪʦʥʥ, ʘ ʚ 2015 ʛʦʜʫ ʫʞʝ 83 ʤʣʥ. ʪʦʥʥ) ï ʢʘʢ ʟʘ ʩʯʝʪ 

ʨʝʛʠʦʥʦʚ, ʪʨʘʜʠʮʠʦʥʥʦ ʜʦʙʳʚʘʶʱʠʭ ʪʷʞʝʣʫʶ ʥʝʬʪʴ (ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ, 

ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʋʜʤʫʨʪʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, ʆʨʝʥʙʫʨʛʩʢʘʷ ʦʙʣʘʩʪʴ), ʪʘʢ ʠ ʟʘ 

ʩʯʝʪ çʥʝʪʠʧʠʯʥʳʭè ʨʝʛʠʦʥʦʚ (ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʠ ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴ). ʊʘʢ 

ʢʘʢ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʦʱʥʦʩʪʝʡ ʧʦ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʧʝʨʝʥʝʩʝʥʦ ʥʘ ʚʪʦʨʦʡ 

ʵʪʘʧ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʠ ʩʨʦʢʠ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʵʪʘʧʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʜʚʠʥʫʪʳ ʢ 

2025 ʛʦʜʫ, ʵʪʦ ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʚʦʟʤʦʞʥʦʩʪʷʭ ʅʇɿ ʈʌ 

ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʚʩrʦʢʦʩʝʨʥʠʩʪʦʝ ʩʳʨʴʝ. 

ɺʳʭʦʜʦʤ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʫʩʢʦʨʝʥʠʝ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʌ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʫʩʪʘʥʦʚʦʢ, ʫʛʣʫʙʣʷʶʱʠʭ ʧʝʨʝʨʘʙʦʪʢʫ. 

 

1.2 ʆʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʦʚ 

 

ʅʝʬʪʴ ʧʨʠʭʦʜʠʪ ʥʘ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʡ ʟʘʚʦʜ ʩ ʧʨʦʤʳʩʣʦʚ ʠ ʥʫʞʜʘʝʪʩʷ 

ʩʥʘʯʘʣʘ ʚ ʦʯʠʩʪʢʝ, ʢʦʪʦʨʘʷ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʠ ʦʙʝʩʩʦʣʠʚʘʥʠʷ 

(ʕʃʆʋ), ʘ ʟʘʪʝʤ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʬʨʘʢʮʠʠ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʘʪʤʦʩʬʝʨʥʦʡ ʠ ʚʘʢʫʫʤʥʦʡ 

ʧʝʨʝʛʦʥʢʠ. ɼʘʣʝʝ ʢʘʞʜʘʷ ʠʟ ʵʪʠʭ ʬʨʘʢʮʠʡ ʥʫʞʜʘʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʡ ʦʯʠʩʪʢʝ ʠ 

ʧʝʨʝʨʘʙʦʪʢʝ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

(ʫʩʪʘʥʦʚʢʘʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ), ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʠʭ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦ ʧʨʠ ʙʦʣʴʰʦʤ ʦʙʱʝʟʘʚʦʜʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʲʝʢʪʳ ʵʥʝʨʛʝʪʠʢʠ, ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʨʝʟʝʨʚʫʘʨʳ, 

ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʵʩʪʘʢʘʜʳ ʧʨʠʝʤʘ ʠ ʦʪʛʨʫʟʢʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. 

ʎʝʣʴ ʧʝʨʝʨʘʙʦʪʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʧʨʠʨʦʜʥʳʭ ʩʳʨʴʝʚʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ, ʢʘʢ ʩʳʨʘʷ ʥʝʬʪʴ ʠ ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʚ ʧʦʣʝʟʥʫʶ ʪʦʚʘʨʥʫʶ ʧʨʦʜʫʢʮʠʶ. 

ʉʳʨʘʷ ʥʝʬʪʴ ʠ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʥʘ ʅʇɿ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʪʘʢʠʝ, ʢʘʢ: 

ʘ) ʪʦʧʣʠʚʦ ʜʣʷ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʛʨʫʟʦʚʠʢʦʚ, ʩʘʤʦʣʝʪʦʚ, ʩʫʜʦʚ ʠ ʜʨʫʛʠʭ 

ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ; 
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ʙ) ʪʦʧʣʠʚʦ ʜʣʷ ʩʞʠʛʘʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʪʝʧʣʘ ʚ 

ʧʨʦʤʳʣhʝʥʥʦʩʪʠ ʠ ʜʣʷ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ; 

ʚ) ʩʳʨʴʝ ʜʣʷ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; 

ʛ) ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ, ʪʘʢʠʝ, ʢʘʢ ʩʤʘʟʦʯʥʳʝ ʤʘʩʣʘ, ʧʘʨʘʬʠʥʳ / ʚʦʩʢ ʠ ʙʠʪʫʤ; 

ʜ) ʵʥʝʨʛʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʙʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʚʠʜʝ ʪʝʧʣʘ (ʧʘʨʘ) ʠ ʵʥʝʨʛʠʠ 

(ʵʣʝʢʪʨʠʯʝʩʪʚʦ). 

ʇʝʨʝʨʘʙʦʪʢʘ ʥʝʬʪʠ ʚ ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʘ ʵʪʘʧʘ ʠ ʥʘ ʨʷʜ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. 

ʇʝʨʚʳʡ ʵʪʘʧ ï ʦʙʝʩʩʦʣʠʚʘʥʠʝ ʥʝʬʪʠ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʧʝʨʝʛʦʥʢʘ ʩ ʧʦʣʫʯʝʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʣʠ ʬʨʘʢʮʠʡ. ɼʘʣʴʥʝʡʰʘʷ ʨʘʟʛʦʥʢʘ ʙʦʣʝʝ ʣʝʛʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʥʘʬʪʳ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʠʟʚʣʝʯʝʥʠʷ ʤʝʪʘʥʘ ʠ ʵʪʘʥʘ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʥʝʬʪʝʟʘʚʦʜʩʢʦʛʦ ʪʦʧʣʠʚʘ, ʩʞʠʞʝʥʥʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ 

ʛʘʟʘ (ʧʨʦʧʘʥ ʠ ʙʫʪʘʥ), ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʰʝʥʠʷ ʙʝʥʟʠʥʘ ʠ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʛʦ ʩʳʨʴʷ. 

ʈʘʟʜʝʣʝʥʠʝ ʣʝʛʢʠʭ ʧʨʦʜʫʢʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʢʘʞʜʦʤ ʅʇɿ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʛʦʥʢʫ 

(ʨʘʟʛʦʥʢʫ ʥʝʬʪʠ) ʧʨʦʚʦʜʷʪ ʚ ʜʚʝ ʩʪʘʜʠʠ ï ʩ ʥʝʙʦʣʴʰʠʤ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ, 

ʙʣʠʟʢʠʤ ʢ ʘʪʤʦʩʬʝʨʥʦʤʫ, ʠ ʧʦʜ ʚʘʢʫʫʤʦʤ, ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʧʦʜʦʛʨʝʚʘ ʩʳʨʴʷ 

ʪʨʫʙʯʘʪʳʝ ʧʝʯʠ. ʇʦʵʪʦʤʫ ʫʩʪʘʥʦʚʢʠ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʥʦʩʷʪ ʥʘʟʚʘʥʠʷ 

ɸɺʊ ï ʘʪʤʦʩʬʝʨʥʦ-ʚʘʢʫʫʤʥʳʝ ʪʨʫʙʯʘʪʢʠ. 

ɽʩʣʠ ʧʨʦʮʝʩʩʳ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʦʩʥʦʚʘʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʘ 

ʬʠʟʠʯʝʩʢʦʤ ʨʘʟʜʝʣʝʥʠʠ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʟʢʠʝ ʬʨʘʢʮʠʠ, ʠ ʧʨʠ ʵʪʦʤ 

ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʡ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʫʯʘʝʤʳʭ ʧʨʦʜʫʢʪʦʚ, ʪʦ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝ ʧʨʦʮʝʩʩʳ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʚʷʟʘʥʳ ʩ ʭʠʤʠʯʝʩʢʠʤ ʧʨʝʚʨʘʱʝʥʠʝʤ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ʇʨʦʮʝʩʩʳ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʶʪ: 

ʘ) ʦʙʝʩʧʝʯʠʪʴ ʨʳʥʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʤʦʪʦʨʥʳʭ ʪʦʧʣʠʚ; 

ʙ) ʧʦʣʫʯʠʪʴ ʮʝʥʥʦʝ ʩʳʨʴʝ ʜʣʷ ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʰʠʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; 

ʚ) ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʛʣʫʙʠʥʫ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʅʇɿ ʚ 

ʫʩʣʦʚʠʷʭ ʩʥʠʞʝʥʠʷ ʪʝʤʧʦʚ ʝʝ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝ ʩʥʠʞʘʪʴ ʫʨʦʚʝʥʴ ʚʳʧʫʩʢʘ ʦʩʥʦʚʥʦʛʦ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʮʠʠ; 

ʛ) ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʜʝʣʘʝʪ 

ʧʨʝʜʧʨʠʷʪʠʝ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʚʪʦʨʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ï ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ, ʢʨʦʤʝ ʪʦʛʦ, ʚ ʥʠʭ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʩʪʚʦʨʠʪʝʣʠ, ʨʝʘʛʝʥʪʳ, ʘʜʩʦʨʙʝʥʪʳ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚʩʝ ʪʦ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʣʠ ʠʟʚʣʝʯʝʥʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʚʝʱʝʩʪʚ. ʇʦ ʩʚʦʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚʩʝ ʚʪʦʨʠʯʥʳʝ ʧʨʦʮʝʩʩʳ 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 3 ʚʠʜʘ: 

ʘ) ʦʙʣʘʛʦʨʘʞʠʚʘʶʱʠʝ (ʨʠʬʦʨʤʠʥʛ, ʛʠʜʨʦʦʯʠʩʪʢʘ, ʠʟʦʤʝʨʠʟʘʮʠʷ ʠ ʜʨ.); 

ʙ) ʫʛʣʫʙʣʷʶʱʠʝ (ʪʝʨʤʠʯʝʩʢʠʡ ʢʨʝʢʠʥʛ, ʚʠʩʙʨʝʢʠʥʛ, ʟʘʤʝʜʣʝʥʥʦʝ ʢʦʢʩʦʚʘʥʠʝ, 

ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʢʨʝʢʠʥʛ, ʛʠʜʨʦʢʨʝʢʠʥʛ ʠ ʜʨ.); 

ʚ) ʧʨʦʯʠʝ (ʧʨʦʮʝʩʩʳ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʘʩʝʣ, ʄʊɹʕ, ʘʣʢʠʣʠʨʦʚʘʥʠʝ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʙʠʪʫʤʦʚ ʠ ʜʨ.) 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʥʘ ʅʇɿ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʦʙʱʝʟʘʚʦʜʩʢʠʝ ʧʨʦʮʝʩʩʳ 
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(ʚʩʧʦʤʦʛʘʪʝʣʥɹʳʝ), ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʚʢʣʶʯʘʶʱʠʝ ʚ 

ʩʝʙʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʠʠ, ʦʯʠʩʪʢʫ ʩʪʦʯʥʳʭ ʚʦʜ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʨʳ, ʦʯʠʩʪʢʫ 

ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ, ʩʠʩʪʝʤʳ ʧʨʦʜʫʚʢʠ, ʦʙʨʘʙʦʪʢʠ ʠ ʩʤʝʰʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʭʨʘʥʝʥʠʝ 

ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʨʝʜʝʣʘʭ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʆʩʥʦʚʥʳʤʠ ʚʠʜʦʤ ʧʨʦʜʫʢʮʠʠ ʣʶʙʦʛʦ ʅʇɿ ʷʚʣʷʶʪʩʷ ʪʦʧʣʠʚʘ. ɺʳʧʫʩʢ ʪʦʧʣʠʚ 

ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʜʦ 75 ï 90 % ʦʪ ʧʦʩʪʫʧʘʝʤʦʡ ʥʝʬʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʙʦʨʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ. ʅʘ ʨʷʜʝ ʅʇɿ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʳʥʢʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

ʩʪʨʦ̫ ʪ ʤʘʩʣʷʥʳʡ ʙʣʦʢ (ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʘʩʝʣ) ʠ ʙʣʦʢ ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ; 

ʝʩʣʠ ʵʪʠʭ ʙʣʦʢʦʚ ʥʝʪ, ʪʦ ʪʘʢʦʡ ʅʇɿ ʥʘʟʳʚʘʝʪʩʷ ʪʦʧʣʠʚʥʳʤ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʦʣʴʰʫʶ ʧʨʠʙʳʣʴʥʦʩʪʴ ʠʤʝʶʪ ʟʘʚʦʜʳ, ʛʜʝ ʫʩʪʘʥʦʚʢʠ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʪʦʧʣʠʚ ʩʦʝʜʠʥʝʥʳ ʩ ʙʣʦʢʦʤ ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ. ʊʘʢʠʝ 

ʢʦʤʧʣʝʢʩʳ ʥʘʟʳʚʘʶʪ ʢʦʤʧʣʝʢʩʘʤʠ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʠ ʥʝʬʪʝʭʠʤʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʩʦʙʦ ʮʝʥʷʪʩʷ ʫʩʪʘʥʦʚʢʠ ʜʚʦʡʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʥʘ ʫʩʪʘʥʦʚʢʝ 

ʨʠʬʦʨʤʠʥʛʘ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʡ ʢʦʤʧʦʥʝʥʪ ʙʝʥʟʠʥʘ ʠ ʥʘʙʦʨ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʥʘ ʫʩʪʘʥʦʚʢʝ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ï 

ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʡ ʢʦʤʧʦʥʝʥʪʘ ʙʝʥʟʠʥʘ ʠ ʧʨʦʧʠʣʝʥ, ʥʘ ʫʩʪʘʥʦʚʢʝ ʛʠʜʨʦʢʨʝʢʠʥʛʘ ï 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʝ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʠ ʦʩʥʦʚʫ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʘʟʦʚʳʭ ʤʘʩʝʣ. 

ʅʇɿ ʦʙʳʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʦ ʛʣʫʙʠʥʝ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ. ʈʘʟʣʠʯʘʶʪ ʟʘʚʦʜʳ ʩ 

ʥʝʛʣʫʙʦʢʦʡ ʠ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʦʡ ʥʝʬʪʠ. 

ʇʦʜ ʥʝʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʦʡ ʥʝʬʪʠ ʧʦʥʠʤʘʶʪ ʧʝʨʝʨʘʙʦʪʢʫ ʥʝʬʪʷʥʳʭ ʬʨʘʢʮʠʡ 

ʙʝʟ ʧʝʨʝʨʘʙʦʪʢʠ ʤʘʟʫʪʘ. ʍʦʪʷ ʵʪʦ ʧʦʥʷʪʠʝ ʜʦʩʪʘʪʦʯʥʦ ʫʩʣʦʚʥʦʝ, ʪʘʢ ʢʘʢ ʥʘ ʥʝʢʦʪʦʨʳʭ 

ʟʘʚʦʜʘʭ ʩ ʥʝʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʦʡ ʥʝʬʪʠ ʧʦʩʪʨʦʝʥʳ ʫʩʪʘʥʦʚʢʠ ʚʘʢʫʫʤʥʦʡ ʧʝʨʝʛʦʥʢʠ 

ʤʘʟʫʪʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʪʫʤʘ ʦʢʠʩʣʝʥʠʝʤ ʛʫʜʨʦʥʘ. 

ʇʦʪʦʯʥʘʷ ʩʭʝʤʘ ʅʇɿ ʩ ʥʝʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʦʡ ʥʝʬʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

1.15. ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʛʣʫʙʠʥʘ ʧʝʨʝʨʘʙʦʪʢʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 50 ʜʦ 65 % ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʯʝʩʪʚʘ ʥʝʬʪʠ. 

ʅʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʟʘʚʦʜʳ, ʠʤʝʶʱʠʝ ʪʘʢʫʶ ʩʭʝʤʫ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʩʪʨʦʠʪʴ ʚ ʨʘʡʦʥʘʭ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʶʪ ʜʨʫʛʠʝ ʠʩʪʦʯʥʠʢʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ (ʫʛʦʣʴ, 

ʧʨʠʨʦʜʥʳʡ ʛʘʟ) ʠ ʛʜʝ ʜʣʷ ʩʥʘʙʞʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʟʫʪ. ʅʘ 

ʵʪʠʭ ʟʘʚʦʜʘʭ ʥʝʬʪʴ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʨʦʮʝʩʩʘʤ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʠ ʦʙʝʩʩʦʣʠʚʘʥʠʷ, ʘ ʟʘʪʝʤ 

ʧʝʨʝʛʦʥʷʝʪʩʷ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʘʪʤʦʩʬʝʨʥʦʡ ʧʝʨʝʛʦʥʢʠ ʩ ʧʦʣʫʯʝʥʠʝʤ ʙʝʥʟʠʥʦʚʦʛʦ, 

ʢʝʨʦʩʠʥʦʚʦʛʦ ʠ ʜʠʟʝʣʴʥʦʛʦ ʜʠʩʪʠʣʣʷʪʦʚ. ɹʝʥʟʠʥʦʚʳʡ ʜʠʩʪʠʣʣʷʪ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 

ʬʨʘʢʮʠʠ. ʃʝʛʢʠʡ ʙʝʥʟʠʥ (ʬʨʘʢʮʠʷ, ʚʳʢʠʧʘʶʱʘʷ ʚ ʠʥʪʝʨʚʘʣʝ ʅʂ ï 62Üʉ) ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʠʟʦʤʝʨʠʟʘʮʠʠ ʩ ʧʦʣʫʯʝʥʠʝʤ ʚʳʩʦʢʦʦʢʪʘʥʦʚʦʛʦ ʠʟʦʢʦʤʧʦʥʝʥʪʘ. ʌʨʘʢʮʠʷ 62 ï 105 (62 ï 

140Üʉ) ʧʦʜʚʝʨʛʘʝʪʩʷ ʢʘʪʘʣʠʪʠʯʝʩʢʦʤʫ ʨʠʬʦʨʤʠʥʛʫ ʩ ʧʦʣʫʯʝʥʠʝʤ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ 

ʢʦʥʮʝʥʪʨʘʪʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʟʘʪʝʤ ʚʳʜʝʣʷʶʪ ʘʨʝʥʳ (ʙʝʥʟʦʣ, ʪʦʣʫʦʣ, ʢʩʠʣʦʣʳ). ʌʨʘʢʮʠʷ 

105 ï 180 ʦʉ (140 ï 180 Áʉ) ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʨʠʬʦʨʤʠʥʛ ʩ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʦʢʪʘʥʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʪʦʚʘʨʥʦʛʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʙʝʥʟʠʥʘ. ɽʩʣʠ ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʫʯʘʪʴ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʪʦ ʚʩʷ ʙʝʥʟʠʥʦʚʘʷ ʬʨʘʢʮʠʷ 62 

ï 180 Áʉ ʠʣʠ 85 ï 180 Üʉ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʨʠʬʦʨʤʠʥʛ ʩ ʧʦʣʫʯʝʥʠʝʤ ʚʩrʦʢʦʦʢʪʘʥʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʪʦʚʘʨʥʦʛʦ ʙʝʥʟʠʥʘ. ɺ ʩʦʩʪʘʚ ʫʩʪʘʥʦʚʢʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ 

ʦʙʷʟʘʪʝʣʴʥʦ ʚʭʦʜʠʪ ʙʣʦʢ ʛʠʜʨʦʦʯʠʩʪʢʠ ʙʝʥʟʠʥʘ. ʉʨʝʜʥʠʝ ʜʠʩʪʠʣʣʷʪʳ (ʢʝʨʦʩʠʥʦʚʳʡ ʠ 

ʜʠʟʝʣʴʥʳʡ) ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʙʣʘʛʦʨʘʞʠʚʘʥʠʶ ʠ ʦʯʠʩʪʢʝ ʦʪ ʩʝʨʳ ʥʘ ʫʩʪʘʥʦʚʢʘʭ 

ʛʠʜʨʦʦʯʠʩʪʢʠ. ɹʣʘʛʦʜʘʨʷ ʛʠʜʨʦʦʯʠʩʪʢʝ ʧʦʣʫʯʘʶʪ ʨʝʘʢʪʠʚʥʦʝ ʪʦʧʣʠʚʦ ʚʩrʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ ʠ ʤʘʣʦʩʝʨʥʠʩʪʦʝ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ. 
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ɻʘʟʦʚʳʝ ʧʦʪʦʢʠ ʫʩʪʘʥʦʚʦʢ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʠ ʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ 

ʨʠʬʦʨʤʠʥʛʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʛʘʟʦʬʨʘʢʮʠʦʥʠʨʫʶʱʝʡ ʫʩʪʘʥʦʚʢʝ. ʇʨʠ ʵʪʦʤ 

ʧʦʣʫʯʘʶʪ ʪʦʚʘʨʥʳʝ ʩʞʠʞʝʥʥʳʝ ʛʘʟʳ: ʧʨʦʧʘʥ, ʙʫʪʘʥ ʠ ʠʟʦʙʫʪʘʥ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʝʱʝ ʠ ʧʝʥʪʘʥ ʠ ʠʟʦʧʝʥʪʘʥ. ʅʘ ʟʘʚʦʜʘʭ ʩ ʥʝʛʣʫʙʦʢʦʡ ʩʭʝʤʦʡ ʧʝʨʝʨʘʙʦʪʢʠ, ʢʘʢ 

ʠ ʥʘ ʜʨʫʛʠʭ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʪʫʤʘ ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ. ɹʠʪʫʤ ʧʦʣʫʯʘʶʪ ʦʢʠʩʣʝʥʠʝʤ ʛʫʜʨʦʥʘ, 

ʢʦʪʦʨʳʡ ʚʳʜʝʣʷʝʪʩʷ ʠʟ ʤʘʟʫʪʘ ʚʘʢʫʫʤʥʦʡ ʧʝʨʝʛʦʥʢʦʡ. ɺʘʢʫʫʤʥʳʡ ʛʘʟʦʡʣʴ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʨʦʜʘʚʘʪʴ ʥʘ ʅʇɿ, ʛʜʝ ʠʤʝʶʪʩʷ ʫʩʪʘʥʦʚʢʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ, 

ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʘʩʝʣ. ʆʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʟʫʪʘ ʦʪʧʨʘʚʣʷʝʪʩʷ 

ʧʦʪʨʝʙʠʪʝʣʷʤ ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. ʉʝʨʦʚʦʜʦʨʦʜ, ʚʳʜʝʣʠʚʰʠʡʩʷ ʧʨʠ 

ʛʠʜʨʦʦʯʠʩʪʢʝ, ʫʪʠʣʠʟʠʨʫʝʪʩʷ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʧʦʣʫʯʝʥʠʷ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʠʣʠ ʩʝʨʳ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʅʇɿ ʷʚʣʷʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʚʦʜʘʤʠ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʥʝʬʪʠ ʩ ʙʣʦʢʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʩʝʣ ʠ ʥʝʬʪʝʭʠʤʠʠ. ʉʭʝʤʘ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʥʝʬʪʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.16. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ ʨʠʩʫʥʢʘ, ʧʝʨʚʠʯʥʘʷ 

ʧʝʨʝʛʦʥʢʘ ʥʝʬʪʠ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʘʪʤʦʩʬʝʨʥʦ-ʚʘʢʫʫʤʥʳʭ ʫʩʪʘʥʦʚʢʘʭ (ɸɺʊ). ʇʦʤʠʤʦ 

ʘʪʤʦʩʬʝʨʥʳʭ ʜʠʩʪʠʣʣʷʪʦʚ, ʥʘ ʵʪʦʡ ʫʩʪʘʥʦʚʢʝ ʧʦʣʫʯʘʶʪ ʚʘʢʫʫʤʥʳʡ ʜʠʩʪʠʣʣʷʪ ï 

ʬʨʘʢʮʠʶ 350 ï 500 ęʉ ʠ ʛʫʜʨʦʥ. ɸʪʤʦʩʬʝʨʥʳʝ ʜʠʩʪʠʣʣʷʪʳ (ʙʝʥʟʠʥʦʚʳʡ, 

ʢʝʨʦʩʠʥʦʚʳʡ ʠ ʜʠʟʝʣʴʥʳʡ) ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ ʥʘ ʟʘʚʦʜʝ ʩ ʥʝʛʣʫʙʦʢʦʡ 

ʧʝʨʝʨʘʙʦʪʢʦʡ ʥʝʬʪʠ. 

ʄʘʟʫʪ ʧʦʩʪʫʧʘʝʪ ʚ ʚʘʢʫʫʤʥʫʶ ʢʦʣʦʥʥʫ, ʛʜʝ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʬʨʘʢʮʠʠ ï 

ʚʘʢʫʫʤʥʳʡ ʜʠʩʪʠʣʣʷʪ (350 ï 500 Áʉ) ʠ ʛʫʜʨʦʥ. ʂʦʥʝʮ ʢʠʧʝʥʠʷ ʜʠʩʪʠʣʣʷʪʦʚ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ 560 ï 580 Áʉ. ɺʘʢʫʫʤʥʳʡ ʜʠʩʪʠʣʣʷʪ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʩ ʧʦʣʫʯʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʚʝʪʣʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. 

ʆʩʪʘʪʦʢ ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʧʦʩʪʫʧʘʝʪ ʥʘ ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʢʨʝʢʠʥʛ ʩ ʧʦʣʫʯʝʥʠʝʤ 

ʚʳʩʦʢʦʦʢʪʘʥʦʚʦʛʦ ʙʝʥʟʠʥʘ, ʣʝʛʢʦʛʦ ʛʘʟʦʡʣʷ (ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʦʩʣʝ ʦʙʣʘʛʦʨʘʞʠʚʘʥʠʷ 

ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʘ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ) ʠ ʪʷʞʝʣʦʛʦ ʛʘʟʦʡʣʷ (ʩʳʨʴʷ ʜʣʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʠ ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʟʘʤʝʜʣʝʥʥʦʛʦ ʢʦʢʩʦʚʘʥʠʷ). ʆʩʪʘʪʦʢ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʩʳʨʴʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʘʟʦʚʳʭ ʤʘʩʝʣ II ʠ III ʛʨʫʧʧʳ ʧʫʪʝʤ 

ʛʠʜʨʦʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ. 

ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʫʩʪʘʥʦʚʢʠ ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʩʳʨʴʷ 

ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ʠʩʧʦʣʴʟʫʶʪ ʛʠʜʨʦʦʯʠʩʪʢʫ ʚʘʢʫʫʤʥʦʛʦ ʛʘʟʦʡʣʷ ʠʣʠ 

ʥʝʛʠʜʨʦʦʯʠʱʝʥʥʳʡ ʛʘʟʦʡʣʴ ʥʘʧʨʘʚʣʷʶʪ ʥʘ ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʢʨʝʢʠʥʛ. ɺ ʧʦʩʣʝʜʥʝʤ 

ʩʣʫʯʘʝ ʧʨʦʚʦʜʷʪ ʛʠʜʨʦʦʯʠʩʪʢʫ ʧʨʦʜʫʢʪʦʚ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ, ʛʠʜʨʠʨʦʚʘʥʠʝ ʠ 

ʛʠʜʨʦʦʯʠʩʪʢʫ ʙʝʥʟʠʥʘ ʠ ʜʠʟʝʣʴʥʳʭ ʬʨʘʢʮʠʡ. ɻʫʜʨʦʥ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʙʠʪʫʤʘ, ʥʦ ʦʩʥʦʚʥʦʝ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʧʨʘʚʣʷʶʪ ʥʘ 

ʥʝʧʨʝʨʳʚʥʦʝ ʢʦʢʩʦʚʘʥʠʝ ʩ ʛʘʟʠʬʠʢʘʮʠʝʡ ʠʣʠ ʥʘ ʟʘʤʝʜʣʝʥʥʦʝ ʢʦʢʩʦʚʘʥʠʝ. ɹʝʥʟʠʥ 

ʪʝʨʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʛʠʜʨʦʦʯʠʱʘʪʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ 

ʛʣʫʙʦʢʦʛʦ ʛʠʜʨʠʨʦʚʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʠʬʦʨʤʠʥʛʘ, ʘ ʣʝʛʢʠʡ ʛʘʟʦʡʣʴ ʢʦʢʩʦʚʘʥʠʷ 

ʧʦʩʣʝ ʛʠʜʨʦʦʯʠʩʪʢʠ ʠ ʛʠʜʨʠʨʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʢʘʢ ʢʦʤʧʦʥʝʥʪ 

ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. ɻʫʜʨʦʥ ʪʘʢʞʝ ʤʦʞʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʜʝʘʩʬʘʣʴʪʠʟʘʮʠʠ ʩ 

ʧʦʣʫʯʝʥʠʝʤ ʜʝʘʩʬʘʣʴʪʠʟʘʪʘ, ʢʦʪʦʨʳʡ ʦʪʧʨʘʚʣʷʝʪʩʷ ʠʣʠ ʥʘ ʛʠʜʨʦʢʨʝʢʠʥʛ, ʠʣʠ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʪʘʪʦʯʥʳʭ ʤʘʩʝʣ, ʘ ʘʩʬʘʣʴʪ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʩʳʨʴʝʤ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 

ʟʘʤʝʜʣʝʥʥʦʛʦ ʢʦʢʩʦʚʘʥʠʷ ʠʣʠ ʫʩʪʘʥʦʚʢʠ ʛʘʟʠʬʠʢʘʮʠʠ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʦʨʦʰʦ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʛʠʜʨʦʢʨʝʢʠʥʛ ʛʫʜʨʦʥʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʫʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʪʣʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʩʳʨʴʝ ʜʣʷ 

ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ. 

ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʩʨʝʜʩʪʚ ʥʘ ʪʘʢʠʝ ʚʳʩʦʢʦʟʘʪʨʘʪʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʢʘʢ 

ʛʠʜʨʦʢʨʝʢʠʥʛ ʠ ʢʦʢʩʦʚʘʥʠʝ, ʛʫʜʨʦʥ ʥʘʧʨʘʚʣʷʶʪ ʥʘ ʚʠʩʙʨʝʢʠʥʛ ʩ ʧʦʣʫʯʝʥʠʝʤ 

ʢʦʪʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. 

ʋʛʣʝʚʦʜʦʨʦʜʥʳʝ ʛʘʟʳ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʭʦʜʷʪ ʦʯʠʩʪʢʫ ʦʪ H2S: ʥʝʧʨʝʜʝʣʴʥʳʝ 

ʛʘʟʳ ʢʦʢʩʦʚʘʥʠʷ, ʚʠʩʙʨʝʢʠʥʛʘ ʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ʨʘʟʜʝʣʷʶʪ ʥʘ ɻʌʋ 

ʥʝʧʨʝʜʝʣʴʥʳʭ ʛʘʟʦʚ, ʘ ʛʘʟʳ ʨʠʬʦʨʤʠʥʛʘ, ʠʟʦʤʝʨʠʟʘʮʠʠ, ɸɺʊ, ʛʠʜʨʦʦʯʠʩʪʢʠ ʠ 

ʛʠʜʨʦʢʨʝʢʠʥʛʘ ï ʥʘ ɻʌʋ ʧʨʝʜʝʣʴʥʳʭ ʛʘʟʦʚ. ɹʫʪʘʥ-ʙʫʪʠʣʝʥʦʚʘʷ ʬʨʘʢʮʠʷ ʩ ɻʌʋ 

ʥʝʧʨʝʜʝʣʴʥʳʭ ʛʘʟʦʚ ʠ ʠʟʦʙʫʪʘʥ ʩ ɻʌʋ ʧʨʝʜʝʣʴʥʳʭ ʛʘʟʦʚ ʩʣʫʞʘʪ ʩʳʨʴʝʤ ʜʣʷ 

ʧʨʦʮʝʩʩʦʚ ʘʣʢʠʣʠʨʦʚʘʥʠʷ, ʄʊɹʕ ʠ ʕʊɹʕ. ʇʨʦʧʘʥ-ʧʨʦʧʠʣʝʥʦʚʫʶ ʬʨʘʢʮʠʶ ʩ ɻʌʋ 

ʥʝʧʨʝʜʝʣʴʥʳʭ ʛʘʟʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʜʫʢʪʦʚ 

ʥʝʬʪʝʭʠʤʠʠ. ʇʨʦʧʘʥ-ʙʫʪʘʥʦʚʫʶ ʬʨʘʢʮʠʶ ʟʘʯʘʩʪʫʶ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʙʳʪʦʚʦʝ ʪʦʧʣʠʚʦ 

ʠʣʠ ʩʳʨʴʝ ʧʠʨʦʣʠʟʘ, ʩʝʨʦʚʦʜʦʨʦʜ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʨʳ ʠʣʠ ʩʝʨʥʦʡ 

ʢʠʩʣʦʪʳ. ʇʨʠ ʥʘʣʠʯʠʠ ʫʩʪʘʥʦʚʦʢ ʛʣʫʙʦʢʦʡ ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʩʪʠʣʣʷʪʦʚ ʠ ʛʠʜʨʦʢʨʝʢʠʥʛʘ 

ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʠʪʴ ʫʩʪʘʥʦʚʢʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʚʦʜʦʨʦʜʘ ʢʦʥʚʝʨʩʠʝʡ ʧʨʠʨʦʜʥʦʛʦ 

ʠʣʠ ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ. ʆʩʪʘʣʴʥʦʡ ʩʫʭʦʡ ʛʘʟ ʠʩʧʦʣʴʟʫʶʪ ʚ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ ʟʘʚʦʜʘ. 

ɹʣʘʛʦʜʘʨʷ ʦʧʪʠʤʘʣʴʥʦʤʫ ʧʦʜʙʦʨʫ ʤʦʱʥʦʩʪʝʡ ʦʪʜʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʚʦʟʤʦʞʥʦ 

ʜʦʩʪʠʞʝʥʠʝ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʚʳʭʦʜʦʚ ʘʚʪʦʙʝʥʟʠʥʘ, 

ʜʠʟʝʣʴʥʦʛʦ ʠ ʨʝʘʢʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʠʭ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. ʇʨʠ ʵʪʦʤ 

ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʷʞʝʣʳʭ ʛʘʟʦʡʣʝʚʳʭ ʬʨʘʢʮʠʡ ʢʦʢʩʦʚʘʥʠʷ ʚ 

ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʧʨʦʮʝʩʩʦʚ ʢʨʝʢʠʥʛʘ ʠ ʛʠʜʨʦʢʨʝʢʠʥʛʘ, ʘ ʪʘʢʞʝ ʚʢʣʶʯʘʪʴ ʚ ʩʦʩʪʘʚ 

ʟʘʚʦʜʦʚ ʛʠʜʨʦʦʯʠʩʪʢʫ ʩʤʝʩʠ ʣʝʛʢʠʭ ʛʘʟʦʡʣʝʚʳʭ ʬʨʘʢʮʠʡ ʢʦʢʩʦʚʘʥʠʷ ʠ ʢʨʝʢʠʥʛʘ ʩ 

ʧʨʷʤʦʛʦʥʥʳʤʠ ʜʠʩʪʠʣʣʷʪʘʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʚʘʨʥʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. 

ʇʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʢʦʪʦʨʳʝ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʩʦʦʨʫʞʘʶʪʩʷ ʚ ʩʦʩʪʘʚʝ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʅʘ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʘʭ, ʧʦʤʠʤʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʪʘʥʦʚʦʢ, ʨʘʙʦʪʘʶʪ ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʫʩʪʘʥʦʚʢʠ (ʩʠʩʪʝʤʳ). 

ʇʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʝʜʠʥʫʶ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ ʫʧʨʘʚʣʷʝʤʫʶ ʫʩʪʘʥʦʚʢʫ (ʩʠʩʪʝʤʫ) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʫʢʨʫʧʥʝʥʠʝʤ 

ʜʦʩʪʠʛʘʝʪʩʷ: 

ʘ) ʵʢʦʥʦʤʠʷ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʨʝʟʝʨʚʫʘʨʥʳʭ 

ʧʘʨʢʦʚ, ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ, 

ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʘʧʧʘʨʘʪʦʚ, ʦʙʲʝʜʠʥʝʥʠʷ 

ʥʘʩʦʩʥʳʭ, ʢʦʤʧʨʝʩʩʦʨʥʳʭ, ʦʧʝʨʘʪʦʨʥʳʭ ʠ ʜʨʫʛʠʭ ʧʦʤʝʱʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʫʚʝʣʠʯʠʪʴ ʧʣʦʪʥʦʩʪʴ ʟʘʩʪʨʦʡʢʠ; 

ʙ) ʵʢʦʥʦʤʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝʥʠʷ ʫʜʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ 

ʵʥʝʨʛʠʠ, ʧʘʨʘ, ʪʦʧʣʠʚʘ ʠ ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʳ ʟʘ ʩʯʝʪ ʦʙʲʝʜʠʥʝʥʠʷ ʩʪʘʜʠʡ 

ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʪʝʧʣʦʦʙʤʝʥʘ, ʠʩʢʣʶʯʝʥʠʷ ʧʦʚʪʦʨʥʳʭ ʦʧʝʨʘʮʠʡ ʥʘʛʨʝʚʘ ʠ 

ʦʭʣʘʞʜʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʷ ʩʪʝʧʝʥʠ ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʦʪʳ ʦʪʭʦʜʷʱʠʭ ʧʦʪʦʢʦʚ ʠ ʜʨ., ʘ ʪʘʢʞʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʟʘ ʩʯʝʪ ʮʝʥʪʨʘʣʠʟʘʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʪ. ʜ.; 
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ʚ) ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʪʦʢʦʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʦʙʲʝʜʠʥʷʶʪ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʫʩʪʘʥʦʚʢʝ ʩʣʝʜʫʶʱʠʝ 

ʧʨʦʮʝʩʩʳ: 

ʘ) ʧʝʨʚʠʯʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʕʃʆʋ-ɸɺʊ ʠʣʠ AT ï ʛʠʜʨʦʦʯʠʩʪʢʘ ʙʝʥʟʠʥʘ ï 

ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʨʠʬʦʨʤʠʥʛ; 

ʙ) ʛʠʜʨʦʦʯʠʩʪʢʘ ʚʘʢʫʫʤʥʦʛʦ ʛʘʟʦʡʣʷ ï ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʢʨʝʢʠʥʛ ï 

ʛʘʟʦʨʘʟʜʝʣʝʥʠʝ ï ʘʣʢʠʣʠʨʦʚʘʥʠʝ; 

ʚ) ʩʝʨʦʦʯʠʩʪʢʘ ʛʘʟʦʚ ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʨʳ; 

ʛ) ʜʝʘʩʬʘʣʴʪʠʟʘʮʠʷ ï ʩʝʣʝʢʪʠʚʥʘʷ ʦʯʠʩʪʢʘ ï ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʷ ï 

ʦʙʝʟʤʘʩʣʠʚʘʥʠʝ ʠ ʜʨ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʪʦʚʘʨʥʳʭ ʤʘʩʝʣ ʥʘ ʅʇɿ ʚʳʜʝʣʷʶʪ ʚ ʦʪʜʝʣʴʥʳʡ ʤʘʩʣʷʥʳʡ ʙʣʦʢ 

ʠʣʠ ʟʘʚʦʜ ʤʘʩʝʣ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʪʦʯʥʳʝ ʩʭʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʘʟʦʚʳʭ ʤʘʩʝʣ ʩ ʦʪʜʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʛʠʜʨʦʦʯʠʩʪʢʠ, ʘ ʪʘʢʞʝ 

ʧʦʪʦʯʥʳʝ ʩʭʝʤʳ, ʛʜʝ ʛʠʜʨʦʢʨʝʢʠʥʛ, ʛʠʜʨʠʨʦʚʘʥʠʝ, ʛʠʜʨʦʜʝʧʘʨʘʬʠʥʠʟʘʮʠʷ, 

ʛʠʜʨʦʠʟʦʤʝʨʠʟʘʮʠʷ ʠ ʛʠʜʨʦʜʦʦʯʠʩʪʢʘ ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ. 

ʅʘ ʨʠʩʫʥʢʝ 1.17 ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʙʱʝʤ ʚʠʜʝ ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʭʝʤʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʘʟʦʚʳʭ ʤʘʩʝʣ. ʄʘʟʫʪ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʘʢʫʫʤʥʦʡ ʧʝʨʝʛʦʥʢʝ ʩ 

ʧʦʣʫʯʝʥʠʝʤ ʣʝʛʢʠʭ, ʩʨʝʜʥʠʭ ʠ ʪʷʞʝʣʳʭ ʚʘʢʫʫʤʥʳʭ ʜʠʩʪʠʣʣʷʪʦʚ ʠʣʠ ʚʘʢʫʫʤʥʦʛʦ 

ʛʘʟʦʡʣʷ (350ï500Áʉ) ʠ ʦʩʪʘʪʢʘ ʚʳʰʝ 500Áʉ ï ʛʫʜʨʦʥʘ. 

ɻʫʜʨʦʥ ʧʦʜʚʝʨʛʘʝʪʩʷ ʜʝʘʩʬʘʣʴʪʠʟʘʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʧʦʣʫʯʘʶʪ 

ʜʝʘʩʬʘʣʴʪʠʟʘʪ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʪʧʨʘʚʣʷʝʤʳʡ ʥʘ ʛʠʜʨʦʢʨʝʢʠʥʛ, ʠ ʘʩʬʘʣʴʪ, 

ʥʘʧʨʘʚʣʷʝʤʳʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʪʫʤʘ ʠʣʠ ʥʘ ʛʘʟʠʬʠʢʘʮʠʶ. ɺʘʢʫʫʤʥʳʝ ʜʠʩʪʠʣʣʷʪʳ 

ʥʘʧʨʘʚʣʷʶʪ ʥʘ ʩʝʣʝʢʪʠʚʥʫʶ ʦʯʠʩʪʢʫ, ʘ ʚʘʢʫʫʤʥʳʡ ʛʘʟʦʡʣʴ ʠ ʜʝʘʩʬʘʣʴʪʠʟʘʪ ï ʥʘ 

ʛʠʜʨʦʢʨʝʢʠʥʛ. 

ʇʦʩʣʝ ʩʝʣʝʢʪʠʚʥʦʡ ʦʯʠʩʪʢʠ ʵʢʩʪʨʘʢʪ ʥʘʧʨʘʚʣʷʶʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʝʭʫʛʣʝʨʦʜʘ 

ʠ ʥʘ ʫʩʪʘʥʦʚʢʫ ʟʘʤʝʜʣʝʥʥʦʛʦ ʢʦʢʩʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʢʩʘ ʫʣʫʯʰʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʘ ʨʘʬʠʥʘʪʳ ʤʦʛʫʪ ʥʘʧʨʘʚʣʷʪʴʩʷ ʥʘ ʛʠʜʨʦʦʯʠʩʪʢʫ, ʛʠʜʨʦʜʝʧʘʨʘʬʠʥʠʟʘʮʠʶ 

ʠ ʛʠʜʨʦʠʟʦʤʝʨʠʟʘʮʠʶ ʠʣʠ ʥʘ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʶ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ, ʝʩʣʠ ʥʝʪ ʥʘ ʅʇɿ 

ʛʠʜʨʦʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʧʘʨʘʬʠʥʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ ʧʦʣʫʯʘʶʪ ʛʘʯ ʠ ʧʝʪʨʦʣʘʪʫʤ, 

ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʦʙʝʟʤʘʩʣʠʚʘʥʠʷ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʧʘʨʘʬʠʥ ʠ ʮʝʨʝʟʠʥ. 

ʇʦʩʣʝ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ ʙʘʟʦʚʦʝ ʤʘʩʣʦ ʤʦʞʝʪ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʮʚʝʪʫ ʠ ʩʦʜʝʨʞʘʥʠʶ ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʇʦʵʪʦʤʫ ʪʘʢʦʝ ʤʘʩʣʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʛʠʜʨʦʜʦʦʯʠʩʪʢʝ 

ʠʣʠ, ʝʩʣʠ ʥʝʪ ʥʘ ʅʇɿ ʪʘʢʦʡ ʫʩʪʘʥʦʚʢʠ, ʢʦʥʪʘʢʪʥʦʡ ʜʦʦʯʠʩʪʢʝ. ʇʦʣʫʯʝʥʥʳʝ ʤʘʩʣʘ 

ʩʦʦʪʚʝʪʩʪʚʫʁ ʪ ʙʘʟʦʚʳʤ ʤʘʩʣʘʤ I ʛʨʫʧʧʳ ʠ, ʝʩʣʠ ʝʩʪʴ ʫʩʪʘʥʦʚʢʠ ʛʠʜʨʦʦʯʠʩʪʢʠ, II 

ʛʨʫʧʧʳ. 

ʏʪʦʙʳ ʧʝʨʝʚʝʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʘʩʝʣ I ʛʨʫʧʧʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʘʩʝʣ II 

ʛʨʫʧʧ ,r ʥʘʜʦ ʧʦʩʣʝ ʩʝʣʝʢʪʠʚʥʦʡ ʦʯʠʩʪʢʠ ʧʦʩʪʘʚʠʪʴ ʛʠʜʨʦʦʯʠʩʪʢʫ 

(ʛʠʜʨʦʦʙʣʘʛʦʨʘʞʠʚʘʥʠʝ) ʨʘʬʠʥʘʪʦʚ, ʘ ʝʩʣʠ ʤʳ ʭʦʪʠʤ ʧʦʣʫʯʘʪʴ ʤʘʩʣʘ II ʠ III ʛʨʫʧʧʳ, 

ʪʦ ʧʦʩʣʝ ʩʝʣʝʢʪʠʚʥʦʡ ʦʯʠʩʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʘʚʠʪʴ ʛʠʜʨʦʦʯʠʩʪʢʫ 

(ʛʠʜʨʦʦʙʣʘʛʦʨʘʞʠʚʘʥʠʝ) ʨʘʬʠʥʘʪʦʚ, ʢʘʪʘʣʠʪʠʯʝʩʢʫʶ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʶ ʠ 

ʛʠʜʨʦʜʦʦʯʠʩʪʢʫ. 
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ʄʘʟʫʪ

ɺʘʢʫʫʤʥʘ̫ ʧʝʨʝʛʦʥʢʘ ɻʫʜʨʦʥ

ʉʝʣʝʢʪʠʚʥʘ̫ ʦʯʠʩʪʢʘ

ɼʝʧʘʨʘʬʠʥʠʟʘʮʠ̫ ʨʘʩʪʚʦʨʠʪʝʣ̫ʤʠ ʠʣʠ 

ʛʠʜʨʦʜʝʧʘʨʘʬʠʥʠʟʘʮʠ̫ ʠ 

ʛʠʜʨʦʠʟʦʤʝʨʠʟʘʮʠ̫

ɻʠʜʨʦʜʦʦʯʠʩʪʢʘ ʠʣʠ ʢʦʥʪʘʢʪʥʘ̫ ʜʦʦʯʠʩʪʢʘ

ɼʝʘʩʬʘʣɹʪʠʟʘʮʠ̫ ʛʫʜʨʦʥʘ

ɸʩʬʘʣɹʪ

ʅʘ ʛʘʟʠʬʠʢʘʮʠʁ

ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʦ

ʙʠʪʫʤʘ
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ʃʝʛʢʠʡ

ʨʘʬʠʥʘʪ

ʉʨʝʜʥʠʡ

ʨʘʬʠʥʘʪ

ʊ̫ʞʝʣr ʡ

ʨʘʬʠʥʘʪ

ɼʝʘʩʬʘʣɹʪʠ-

ʟʘʪʥr ʡ

ʨʘʬʠʥʘʪ

ʃʝʛʢʠʡ

ʢʦʤʧʦʥʝʥʪ

ʉʨʝʜʥʠʡ

ʢʦʤʧʦʥʝʥʪ

ʊ̫ʞʝʣr ʡ

ʢʦʤʧʦʥʝʥʪ

ʆʩʪʘʪʦʯʥr ʡ

ʢʦʤʧʦʥʝʥʪ

ʆʙʝʟʤʘʩʣʠʚʘʥʠʝ 

ʛʘʯʘ ʠ ʧʝʪʨʦʣʘʪʫʤʘɻʘʯ*

ʇʝʪʨʦʣʘʪʫʤ*
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ʠ
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ʅʠʟʢʦʟʘʩʪrʚʘ-

ʶɦ ʠʝ ʙʘʟʦʚrʝ 

ʤʘʩʣʘ

ɼʠʩʪʠʣʣ̫ʪʥr ʝ 

ʙʘʟʦʚrʝ ʤʘʩʣʘ

ʆʩʪʘʪʦʯʥr ʝ 

ʙʘʟʦʚrʝ ʤʘʩʣʘ

ʇʘʨʘʬʠʥ ʎʝʨʝʟʠʥ

ʕʢʩʪʨʘʢʪ

ɺʘʢʫʫʤʥr ʡ ʛʘʟʦʡʣɹ 

(350-500 ʉ)

ɻʠʜʨʦʢʨʝʢʠʥʛ

ɻʠʜʨʦʜʝʧʘʨʘʬʠʥʠ-

ʟʘʮʠ̫

ɻʠʜʨʦʜʦʦʯʠʩʪʢʘ 

ɹʘʟʦʚrʝ ʤʘʩʣʘ

 II ʠ III ʛʨʫʧʧr

ʆʩʪʘʪʦʢ 

ʛʠʜʨʦʢʨʝʢʠʥʛʘ

ʅʘ ʛʠʜʨʦʢʨʝʢʠʥʛ

ɼʝʘʩʬʘʣɹʪʠʟʘʪ

ʅʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʪʝʭʫʛʣʝʨʦʜʘ ʠ 

ʢʦʢʩʘ

ɼʝʘʩʬʘʣɹʪʠʟʘʪ

ɼ
ʝ
ʘ
ʩ
ʬ
ʘ
ʣɹ
ʪ
ʠ
ʟ
ʘ
ʪ

 

ʈʠʩʫʥʦʢ 1.17 ï ʉʭʝʤʘ ʙʣʦʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʩʝʣ ʥʘ ʅʇɿ 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʠʥʜʝʢʩʥʳʭ ʤʘʩʝʣ ʚʩʝ ʰʠʨʝ ʧʨʠʤʝʥʷʶʪ ʧʨʦʮʝʩʩʳ 

ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʠ ʛʠʜʨʦʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ ʦʩʪʘʪʢʘ ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʚʘʢʫʫʤʥʦʛʦ ʛʘʟʦʡʣʷ ʠ 

ʜʝʘʩʬʘʣʴʪʠʟʘʪʘ, ʟʘʤʝʥʷʶʱʠʝ ʩʝʣʝʢʪʠʚʥʫʶ ʦʯʠʩʪʢʫ. ɿʘʚʝʨʰʘʝʪ ʧʨʦʮʝʩʩ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʠʜʨʦʜʦʦʯʠʩʪʢʘ ʚʳʩʦʢʦʠʥʜʝʢʩʥʳʭ ʙʘʟʦʚʳʭ ʤʘʩʝʣ (ʀɺ ʦʪ 100 ʜʦ 135). 

ɺʤʝʩʪʦ ʛʠʜʨʦʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʷ 

ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʦʩʥʦʚʥʳʤ ʧʨʦʮʝʩʩʘʤ ʠ ʪʝʭʥʦʣʦʛʠʷʤ, ʚʭʦʜʷʱʠʤ ʚ ʩʦʩʪʘʚ 

ʅʇɿ, ʦʪʥʦʩʷʪʩʷ (ʪʘʙʣʠʮʘ 1.4). 



 

 
 

ʊʘʙʣʠʮʘ 1.4 ï ʆʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʨʦʩʩʠʡʩʢʠʭ ʅʇɿ 
 
ˉ 
ʧ/ʧ 

ʕʪʘʧ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʋʩʪʘʥʦʚʢʘ ʣʠʙʦ ʧʨʦʮʝʩʩ ʊʝʭʥʦʣʦʛʠʷ 
ʂʦʣʠʯʝʩʪʚʦ 
ʫʩʪʘʥʦʚʦʢ 

1 ʇʦʜʛʦʪʦʚʢʘ ʠ ʧʝʨʚʠʯʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʥʝʬʪʠ 
ɸʪʤʦʩʬʝʨʥʘʷ ʧʝʨʝʛʦʥʢʘ ʥʝʬʪʷʥʦʛʦ 

ʩʳʨʴʷ 

ʊʨʫʙʯʘʪʳʝ ʫʩʪʘʥʦʚʢʠ ʙʝʟ 
ʦʪʙʝʥʟʠʥʝʚʘʶʱʝʡ 
ʢʦʣʦʥʥʳ ï (ɸʊ) 

19 

   
ʊʨʫʙʯʘʪʳʝ ʫʩʪʘʥʦʚʢʠ ʩ 
ʦʪʙʝʥʟʠʥʝʚʘʶʱʝʡ 
ʢʦʣʦʥʥʦʡ ï (ɸʊ) 

17 

  
ɸʪʤʦʩʬʝʨʥʦ-ʚʘʢʫʫʤʥʘʷ ʧʝʨʝʛʦʥʢʘ 

ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ 
ɸʪʤʦʩʬʝʨʥʦ-ʚʘʢʫʫʤʥʳʝ 
ʫʩʪʘʥʦʚʢʠ (ɸɺʊ) 

12 

   
ʂʦʤʧʣʝʢʩʥʳʝ ʫʩʪʘʥʦʚʢʠ 

(ʕʃʆʋ-ɸɺʊ) 
15 

   

ʂʦʤʧʣʝʢʩʥʳʝ ʫʩʪʘʥʦʚʢʠ ʩ 
ʙʣʦʢʦʤ ʚʪʦʨʠʯʥʦʡ 

ʧʝʨʝʛʦʥʢʠ ʜʠʩʪʠʣʣʷʪʥʳʭ 
ʬʨʘʢʮʠʡ 

9 

  ɺʘʢʫʫʤʥʘʷ ʧʝʨʝʛʦʥʢʘ ʥʝʬʪʷʥʦʛʦ ʩʨrʴʷ 
ʇʝʨʝʛʦʥʢʘ ʤʘʟʫʪʘ (ɺʊ) ʩ 
ʧʦʣʫʯʝʥʠʝʤ ʚʘʢʫʫʤʘ ʟʘ 
ʩʯʝʪ ʚʦʜʷʥʦʛʦ ʧʘʨʘ 

2 

   

ʇʝʨʝʛʦʥʢʘ ʤʘʟʫʪʘ (ɺʊ) ʩ 
ʧʦʣʫʯʝʥʠʝʤ ʚʘʢʫʫʤʘ ʥʘ 

ʦʩʥʦʚʝ 
ʛʠʜʨʦʮʠʨʢʫʣʣʷʮʠʦʥʥʳʭ 
ʚʘʢʫʫʤ-ʩʦʟʜʘʶʱʠʭ 

ʩʠʩʪʝʤ. 

4 

  ɺʪʦʨʠʯʥʘʷ ʧʝʨʝʛʦʥʢʘ ʜʠʩʪʠʣʣʷʪʦʚ 
ɺʪʦʨʠʯʥʘʷ ʧʝʨʝʛʦʥʢʘ 

ʙʝʥʟʠʥʦʚ 
6 

   
ɺʪʦʨʠʯʥʘʷ ʧʝʨʝʛʦʥʢʘ 
ʜʠʟʝʣʴʥʳʭ ʬʨʘʢʮʠʡ 

3 

  ʕʃʆʋ ʆʜʥʦʩʪʫʧʝʥʯʘʪʘʷ 3 

   ɼʚʫʭʩʪʫʧʝʥʯʘʪʘ ̫ 10 

   ʊʨʝʭʩʪʫʧʝʥʯʘʪʘʷ 3 

2 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʝʬʪʷʥʳʭ ʪʦʚʘʨʥʳʭ ʩʤʘʟʦʯʥʳʭ 

ʤʘʩʝʣ 
ɼʝʘʩʬʘʣʴʪʠʟʘʮʠʷ ʦʩʪʘʪʢʦʚ 

ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ 
ɼʝʘʩʬʘʣʴʪʠʟʘʮʠʷ 
ʦʩʪʘʪʢʦʚ ʧʨʦʧʘʥʦʤ 

6 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1.4 

ˉ 
ʧ/ʧ 

ʕʪʘʧ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʋʩʪʘʥʦʚʢʘ ʣʠʙʦ ʧʨʦʮʝʩʩ ʊʝʭʥʦʣʦʛʠʷ 
ʂʦʣʠʯʝʩʪʚʦ 
ʫʩʪʘʥʦʚʦʢ 

  
ɼʝʧʘʨʘʬʠʥʠʟʘʮʠʷ ʨʘʬʠʥʘʪʘ ʩʝʣʝʢʪʠʚʥʦʡ 

ʦʯʠʩʪʢʠ 

ʅʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʚ 
ʢʝʪʦʥ-ʪʦʣʫʦʣʴʥʦʤ 

ʨʘʩʪʚʦʨʝ 
7 

   

ʆʙʝʟʤʘʩʣʠʚʘʥʠʝ ʛʘʯʘ ʚ 
ʢʝʪʦʥ-ʪʦʣʫʦʣʴʥʦʤ 

ʨʘʩʪʚʦʨʝ, ʧʨʠʤʝʥʷʝʤʘʷ 
ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʧʘʨʘʬʠʥʘ 

1 

  ɼʠʩʪʠʣʣʷʮʠʷ ʛʠʜʨʦʛʝʥʠʟʘʪʘ 

ʚʳʜʝʣʝʥʠʝ ʠʟ 
ʛʠʜʨʦʛʝʥʠʟʘʪʘ 

ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʢʝʨʦʩʠʥʘ 
ʦʩʚʝʪʠʪʝʣʴʥʦʛʦ (ʠʣʠ 
ʢʦʤʧʦʥʝʥʪʘ ʜʠʟʝʣʴʥʦʛʦ 
ʪʦʧʣʠʚʘ çɿè), ʜʠʩʪʠʣʣʷʪʘ 
ʙʝʥʟʠʥʘ ʠ ʮʝʣʝʚʦʡ 
ʬʨʘʢʮʠʠ 280 ʦʉ-ʂʂ., 

ʷʚʣʷʶʱʝʡʩʷ ʩʳʨʴʝʤ ʜʣʷ 
ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ 
ʤʘʩʣʘ 

1 

  ʉʝʣʝʢʪʠʚʥʘʷ ʦʯʠʩʪʢʘ ʤʘʩʣʷʥʦʛʦ ʩʨrʴʷ ʄʝʪʠʣ ʧʠʨʨʦʣʠʜʦʥʦʤ 1 

   ʌʝʥʦʣʦʤ 6 

3 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʤʘʟʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʘʩʝʣ, ʧʨʠʩʘʜʦʢ  

ʠ ʩʤʘʟʦʢ 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʘʩʝʣ ʠ 

ʧʨʠʩʘʜʦʢ 
1 

   
ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʤʘʟʦʢ 
ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ 

1 

   
ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʩʧʝʮʠʘʣʴʥʳʭ ʩʤʘʟʦʢ 
1 

4 ʊʝʨʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʂʦʢʩʦʚʘʥʠʝ 
ɿʘʤʝʜʣʝʥʥʦʝ ʢʦʢʩʦʚʘʥʠʝ 
ʚ ʥʝʦʙʦʛʨʝʚʘʝʤʳʭ 
ʢʦʢʩʦʚʳʭ ʢʘʤʝʨʘʭ 

8 

   ʇʨʦʢʘʣʠʚʘʥʠʝ ʢʦʢʩʘ 3 

  ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʠʪʫʤʦʚ ʆʢʠʩʣʝʥʠʝ ʚ ʢʫʙʘʭ 1 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1.4 

ˉ 
ʧ/ʧ 

ʕʪʘʧ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʋʩʪʘʥʦʚʢʘ ʣʠʙʦ ʧʨʦʮʝʩʩ ʊʝʭʥʦʣʦʛʠʷ 
ʂʦʣʠʯʝʩʪʚʦ 
ʫʩʪʘʥʦʚʦʢ 

   
ʆʢʠʩʣʝʥʠʝ ʚ ʪʨʫʙʯʘʪʳʭ 

ʨʝʘʢʪʦʨʘʭ 
1 

   
ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʠʪʫʤʦʚ ʚ 
ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʢʦʣʦʥʥʘʭ 

9 

  ʊʝʨʤʠʯʝʩʢʠʡ ʢʨʝʢʠʥʛ, ʚʠʩʙʨʝʢʠʥʛ ʇʝʯʥʦʡ ʚʠʩʙʨʝʢʠʥʛ 5 

   
ʇʝʯʥʦʡ ʚʠʩʙʨʝʢʠʥʛ ʩ 
ʩʦʢʠʥʛ ʢʘʤʝʨʦʡ 

4 

5 
ʊʝʨʤʦʛʠʜʨʦʢʘʪʘʣʠʪʠʯʝʩʢʠʝ 

(ɻʠʜʨʦʛʝʥʠʟʘʮʠʦʥʥʳʝ) ʧʨʦʮʝʩʩʳ 
ɻʠʜʨʦʛʝʥʠʟʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ (ʢʨʦʤʝ 

ʛʠʜʨʦʢʨʝʢʠʥʛʘ) 

ɻʠʜʨʠʨʦʚʘʥʠʝ 
ʜʠʩʪʠʣʣʷʪʦʚ ʚʪʦʨʠʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ 
(ʙʝʥʟʠʥʦʚʳʭ, 

ʢʝʨʦʩʠʥʦʚʳʭ ʠ ʜʠʟʝʣʴʥʳʭ 
ʬʨʘʢʮʠʡ) 

18 

   
ɻʠʜʨʦʜʝʘʨʦʤʘʪʠʟʘʮʠʷ 
ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 

1 

   
ɻʠʜʨʦʜʝʧʘʨʘʬʠʥʠʟʘʮʠʷ 
ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 

2 

   
ɻʠʜʨʦʜʦʦʯʠʩʪʢʘ 
ʧʘʨʘʬʠʥʘ 

1 

   
ɻʠʜʨʦʜʦʦʯʠʩʪʢʘ 
ʧʘʨʘʬʠʥʘ 

1 

   

ɻʆ ʙʝʥʟʠʥʘ 
(ʧʨʝʜʛʠʜʨʦʦʯʠʩʪʢʘ ʩʳʨʴʷ 
ʫʩʪʘʥʦʚʦʢ ʠʟʦʤʝʨʠʟʘʮʠʠ 
ʠ/ʠʣʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ 

ʨʠʬʦʨʤʠʥʛʘ) 

9 

   
ɻʆ ʙʝʥʟʠʥʘ 

ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ 
2 

   ɻʆ ʚʘʢʫʫʤʥʦʛʦ ʛʘʟʦʡʣʷ 3 

   ɻʆ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 14 

   ɻʆ ʢʝʨʦʩʠʥʘ 9 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1.4 

ˉ ʧ/ʧ ʕʪʘʧ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʋʩʪʘʥʦʚʢʘ ʣʠʙʦ ʧʨʦʮʝʩʩ ʊʝʭʥʦʣʦʛʠʷ 
ʂʦʣʠʯʝʩʪʚʦ 
ʫʩʪʘʥʦʚʦʢ 

  ɻʠʜʨʦʢʨʝʢʠʥʛ 

ɻʣʫʙʦʢʠʡ 
ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʡ 

ʛʠʜʨʦʢʨʝʢʠʥʛ ʚʘʢʫʫʤʥʳʭ 
ʜʠʩʪʠʣʣʷʪʦʚ (ʜʘʚʣʝʥʠʝ 

ʙʦʣʝʝ 10 ʄʇʘ) 

2 

   
ʃʝʛʢʠʡ ʛʠʜʨʦʢʨʝʢʠʥʛ 
ʚʘʢʫʫʤʥʳʭ ʜʠʩʪʠʣʣʷʪʦʚ 
(ʜʘʚʣʝʥʠʝ ʜʦ 10 ʄʇʘ) 

2 

6 ʊʝʨʤʦʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 
ʀʟʦʤʝʨʠʟʘʮʠʷ ʣʝʛʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ 

ʬʨʘʢʮʠʡ (ʉ4-ʉ6) 

ʅʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʥʘ 
ʦʢʩʠʜʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʘʭ ʩ 
ʩʫʣʴʬʘʪʠʨʦʚʘʥʥʳʤ 
ʦʢʩʠʜʦʤ ʮʠʨʢʦʥʠʷ 

4 

   

ʅʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʥʘ 
ʭʣʦʨʠʨʦʚʘʥʥʳʭ 
(ʬʪʦʨʠʨʦʚʘʥʥʳʭ) 
ʘʣʶʤʦʧʣʘʪʠʥʦʚʳʭ 
ʢʘʪʘʣʠʟʘʪʦʨʘʭ 

12 

   
ʉʨʝʜʥʝʪʝʤʧʝʨʘʪʫʨʥʘʷ ʥʘ 
ʮʝʦʣʠʪʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʘʭ 

2 

  ʂʘʪʘʣʠʪʠʯʝʩʢʠʡ ʢʨʝʢʠʥʛ 
ʉ ʜʚʠʞʫʱʠʤʩʷ ʩʣʦʝʤ 
ʢʘʪʘʣʠʟʘʪʦʨʘ 

5 

   ʉ ʣʠʬʪ ʨʝʘʢʪʦʨʦʤ 6 

  ʂʘʪʘʣʠʪʠʯʝʩʢʠʡ ʨʠʬʦʨʤʠʥʛ 

ʂʘʪʘʣʠʪʠʯʝʩʢʠʡ 
ʨʠʬʦʨʤʠʥʛ ʩʦ 

ʩʪʘʮʠʦʥʘʨʥʳʤ ʩʣʦʝʤ 
ʢʘʪʘʣʠʟʘʪʦʨʘ ʜʣʷ 
ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʘʨʦʤʘʪʠʯʝʩʢʠʭ 
ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

3 

   

ʉ ʜʚʠʞʫʱʠʤʩʷ ʩʣʦʝʤ 
ʨʝʛʝʥʝʨʠʨʫʝʤʦʛʦ 
ʢʘʪʘʣʠʟʘʪʦʨʘ 
(ʚʝʨʪʠʢʘʣʴʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʝʘʢʪʦʨʦʚ) 

4 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1.4 

ˉ ʧ/ʧ ʕʪʘʧ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʋʩʪʘʥʦʚʢʘ ʣʠʙʦ ʧʨʦʮʝʩʩ ʊʝʭʥʦʣʦʛʠʷ 
ʂʦʣʠʯʝʩʪʚʦ 
ʫʩʪʘʥʦʚʦʢ 

   

ʉ ʜʚʠʞʫʱʠʤʩʷ ʩʣʦʝʤ 
ʨʝʛʝʥʝʨʠʨʫʝʤʦʛʦ 
ʢʘʪʘʣʠʟʘʪʦʨʘ 
(ʚʝʨʪʠʢʘʣʴʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʝʘʢʪʦʨʦʚ) 

4 

   
ʉʦ ʩʪʘʮʠʦʥʘʨʥʳʤ ʩʣʦʝʤ 

ʢʘʪʘʣʠʟʘʪʦʨʘ 
26 

7 
ʆʯʠʩʪʢʘ ɺʉɻ,ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫ/ʚ, ʢʘʪ. ʂʨʝʢʠʥʛ,ɹɹʆ 
ʂʎɸ, ʂʇɸ,ʂʊ-1/1, ɹɹʆ 

ʂʦʨʦʪʢʦʮʠʢʣʦʚʘʷ 
ʘʜʩʦʨʙʮʠʷ ɺʉɻ 

1 

   
ʂʦʤʧʣʝʢʩ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ 
ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

1 

   
ʂʦʤʧʣʝʢʩ 

ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ 
1 

   
ɹʣʦʢ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 
ʦʯʠʩʪʢʠ ʩʪʦʯʥʦʡ ʚʦʜʳ 

1 

   ʌʪʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʝ 8 

  ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʚʦʜʦʨʦʜʩʦʜʝʨʞʘʱʝʛʦ ʛʘʟʘ 
ʂʦʨʦʪʢʦʮʠʢʣʦʚʘʷ 
ʘʙʩʦʨʙʮʠʷ 

1 

8 ʇʝʨʝʨʘʙʦʪʢʘ ʥʝʬʪʝʟʘʚʦʜʩʢʠʭ ʛʘʟʦʚ ɸʣʢʠʣʠʨʦʚʘʥʠʝ Cʝʨʥʦʢʠʩʣʦʪʥʦʝ 3 

   ʌʪʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʝ 8 

  ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʚʦʜʦʨʦʜʩʦʜʝʨʞʘʱʝʛʦ ʛʘʟʘ 
ʂʦʨʦʪʢʦʮʠʢʣʦʚʘʷ 
ʘʙʩʦʨʙʮʠʷ 

1 

  ʆʩʫʰʢʘ ʥʝʬʪʝʟʘʚʦʜʩʢʠʭ ʛʘʟʦʚ 
ʆʩʫʰʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʪʚʝʨʜʳʭ ʧʦʛʣʦʪʠʪʝʣʝʡ 

2 

  ʆʯʠʩʪʢʘ ʥʝʬʪʝʟʘʚʦʜʩʢʠʭ ʛʘʟʦʚ 
ʆʯʠʩʪʢʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɼʕɸ 
1 

   
ʆʯʠʩʪʢʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʄɼʕɸ 
1 

   
ʆʯʠʩʪʢʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʄʕɸ 
6 

  ʇʝʨʝʨʘʙʦʪʢʘ ʩʝʨʦʚʦʜʦʨʦʜʘ 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʝʨʥʦʡ 

ʢʠʩʣʦʪʳ ʠʟ ʚʣʘʞʥʳʭ ʛʘʟʦʚ 
(ʧʨʦʮʝʩʩ WSA) 

5 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1.4 

ˉ 
ʧ/ʧ 

ʕʪʘʧ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʋʩʪʘʥʦʚʢʘ ʣʠʙʦ ʧʨʦʮʝʩʩ ʊʝʭʥʦʣʦʛʠʷ 
ʂʦʣʠʯʝʩʪʚʦ 
ʫʩʪʘʥʦʚʦʢ 

   
ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʝʨʥʦʡ 
ʢʠʩʣʦʪʳ ʢʦʥʪʘʢʪʥʳʤ 

ʩʧʦʩʦʙʦʤ 
7 

   
ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʝʨʳ 
ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʡ 

6 

   
ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʝʨʳ 

ʢʦʤʦʚʦʡ 
5 

   
ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʝʨʳ 
ʧʣʘʩʪʠʥʯʘʪʦʡ 
(ʯʝʰʫʡʯʘʪʦʡ) 

1 

  ʇʨʦʠʟʚʦʜʩʪʚʦ ʚʦʜʦʨʦʜʘ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʚʦʜʦʨʦʜʘ 
ʧʘʨʦʚʦʡ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ 

ʢʦʥʚʝʨʩʠʝʡ 
ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

11 

  ʇʨʦʠʟʚʦʜʩʪʚʦ ʦʢʩʠʛʝʥʘʪʦʚ 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʄʊɹʕ 
(ʵʪʝʨʠʬʠʢʘʮʠʷ) 

2 

   
ʇʨʦʠʟʚʦʜʩʪʚʦ ʊɸʄʕ 
(ʵʪʝʨʠʬʠʢʘʮʠʷ) 

1 

  ʌʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʛʘʟʦʚ ɸɻʌʋ 2 

   ɻʌʋ 11 

9 
ʇʝʨʩʧʝʢʪʠʚʥʳʝ: ʇʦʜʛʦʪʦʚʢʘ ʠ ʧʝʨʚʠʯʥʘʷ 

ʧʝʨʝʨʘʙʦʪʢʘ ʥʝʬʪʠ 
ɸʪʤʦʩʬʝʨʥʘʷ ʧʝʨʝʛʦʥʢʘ ʥʝʬʪʷʥʦʛʦ 

ʩʳʨʴʷ (ʇʝʨʩʧʝʢʪʠʚʥʳʝ) 

ʊʨʫʙʯʘʪʳʝ ʫʩʪʘʥʦʚʢʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ 
ʦʪʙʝʥʟʠʥʝʚʘʶʱʠʭ ʢʦʣʦʥʥ 

(ɸʊ) 

1 

10 
ʇʝʨʩʧʝʢʪʠʚʥʳʝ: ʊʝʨʤʦʛʠʜʨʦʢʘʪʘʣʠʪʠʯʝʩʢʠʝ 

(ɻʠʜʨʦʛʝʥʠʟʘʮʠʦʥʥʳʝ) 
ɻʠʜʨʦʢʨʝʢʠʥʛ (ʇʝʨʩʧʝʢʪʠʚʥʳʝ) 

ɻʣʫʙʦʢʠʡ ʛʠʜʨʦʢʨʝʢʠʥʛ 
ʦʩʪʘʪʦʯʥʦʛʦ ʩʨrʴʷ ʥʘ 
ʥʝʧʦʜʚʠʞʥʦʤ ʩʣʦʝ 
ʢʘʪʘʣʠʟʘʪʦʨʘ  

1 

11 
ʇʝʨʩʧʝʢʪʠʚʥʳʝ: ʊʝʨʤʦʢʘʪʘʣʠʪʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ 
ʂʘʪʘʣʠʪʠʯʝʩʢʠʡ ʢʨʝʢʠʥʛ 
(ʇʝʨʩʧʝʢʪʠʚʥʳʝ) 

ʉ ʫʣʴʪʨʘʢʦʨʦʪʢʠʤ 
ʚʨʝʤʝʥʝʤ ʢʦʥʪʘʢʪʘ 
(ʤʠʣʣʠʩʝʢʦʥʜ) 

2 
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ʊʘʙʣʠʮʘ 1.5 ï ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ, ʫʩʪʘʥʦʚʢʠ/ʧʨʦʮʝʩʩʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʅʇɿ 
 
ʕʪʘʧʳ ʧʝʨʝʨʘʙʦʪʢʠ  
ʥʝʬʪʠ 

ʋʩʪʘʥʦʚʢʠ/ʧʨʦʮʝʩʩʳ ʊʝʭʥʦʣʦʛʠʠ 

ʇʦʜʛʦʪʦʚʢʘ ʠ ʧʝʨʚʠʯʥʘʷ 
ʧʝʨʝʨʘʙʦʪʢʘ ʥʝʬʪʠ 

ʕʃʆʋ ʆʜʥʦʩʪʫʧʝʥʯʘʪʘʷ, 
ʜʚʫʭʩʪʫʧʝʥʯʘʪʘʷ, 
ʊʨʝʭʩʪʫʧʝʥʯʘʪʘʷ 

ʋʩʪʘʥʦʚʢʘ 
ʘʪʤʦʩʬʝʨʥʦʡ ï 
ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʷʥʦʛʦ 
ʩʳʨʴʷ (ʥʝʬʪʠ, 
ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ, 
ʠʭ ʩʤʝʩʝʡ) 

ɸʪʤʦʩʬʝʨʥʳʝ ʪʨʫʙʯʘʪʳʝ 
ʫʩʪʘʥʦʚʢʠ ʧʦ ʧʝʨʝʛʦʥʢʝ ʥʝʬʪʠ 
(ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ) ʙʝʟ 
ʦʪʙʝʥʟʠʥʝʚʘʶʱʝʡ ʢʦʣʦʥʥʳ ï 
(ɸʊ) 
ɸʪʤʦʩʬʝʨʥʳʝ ʪʨʫʙʯʘʪʳʝ 
ʫʩʪʘʥʦʚʢʠ ʧʦ ʧʝʨʝʛʦʥʢʝ ʥʝʬʪʠ 
(ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ) ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʦʪʙʝʥʟʠʥʝʚʘʶʱʝʡ ʢʦʣʦʥʥʳ ï 
(ɸʊ) 

ʋʩʪʘʥʦʚʢʘ ʚʘʢʫʫʤʥʦʡ 
ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʷʥʦʛʦ 
ʩʳʨʴʷ (ʥʝʬʪʠ, 
ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ, 
ʠʭ ʩʤʝʩʝʡ) 

ɺʘʢʫʫʤʥʳʝ ʫʩʪʘʥʦʚʢʠ ʧʦ 
ʧʝʨʝʛʦʥʢʝ ʤʘʟʫʪʘ (ɺʊ) ʩ 
ʪʝʭʥʦʣʦʛʠʝʡ ʧʦʣʫʯʝʥʠʷ ʚʘʢʫʫʤʘ 
ʟʘ ʩʯʝʪ ʚʦʜʷʥʦʛʦ ʧʘʨʘ 
ɺʘʢʫʫʤʥʳʝ ʫʩʪʘʥʦʚʢʠ ʧʦ 
ʧʝʨʝʛʦʥʢʝ ʤʘʟʫʪʘ (ɺʊ) ʩ 
ʪʝʭʥʦʣʦʛʠʝʡ ʧʦʣʫʯʝʥʠʷ ʚʘʢʫʫʤʘ 
ʥʘ ʦʩʥʦʚʝ ʛʠʜʨʦʮʠʨʢʫʣʣʷʮʠʦʥʥʳʭ 
ʚʘʢʫʫʤ-ʩʦʟʜʘʶʱʠʭ ʩʠʩʪʝʤ.  

ʋʩʪʘʥʦʚʢʘ 
ʘʪʤʦʩʬʝʨʥʦ-
ʚʘʢʫʫʤʥʦʡ ʧʝʨʝʛʦʥʢʠ 
ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ 
(ʥʝʬʪʠ, ʛʘʟʦʚʦʛʦ 
ʢʦʥʜʝʥʩʘʪʘ, ʠʭ 
ʩʤʝʩʝʡ 

ɸʪʤʦʩʬʝʨʥʦ-ʚʘʢʫʫʤʥʳʝ 
ʫʩʪʘʥʦʚʢʠ ʧʦ ʧʝʨʝʛʦʥʢʝ ʥʝʬʪʠ 
(ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ), (ɸɺʊ) 
ʂʦʤʧʣʝʢʩʥʳʝ ʫʩʪʘʥʦʚʢʠ 
ʘʪʤʦʩʬʝʨʥʦ-ʚʘʢʫʫʤʥʦʡ 
ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʠ (ʛʘʟʦʚʦʛʦ 
ʢʦʥʜʝʥʩʘʪʘ), (ʕʃʆʋ-ɸɺʊ) 

ʇʦʜʛʦʪʦʚʢʘ ʠ ʧʝʨʚʠʯʥʘʷ 
ʧʝʨʝʨʘʙʦʪʢʘ ʥʝʬʪʠ 

ʋʩʪʘʥʦʚʢʘ 
ʘʪʤʦʩʬʝʨʥʦ-
ʚʘʢʫʫʤʥʦʡ ʧʝʨʝʛʦʥʢʠ 
ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ 
(ʥʝʬʪʠ, ʛʘʟʦʚʦʛʦ 
ʢʦʥʜʝʥʩʘʪʘ, ʠʭ 
ʩʤʝʩʝʡ 

ʂʦʤʧʣʝʢʩʥʳʝ ʫʩʪʘʥʦʚʢʠ 
ʘʪʤʦʩʬʝʨʥʦ-ʚʘʢʫʫʤʥʦʡ 
ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʠ (ʛʘʟʦʚʦʛʦ 
ʢʦʥʜʝʥʩʘʪʘ) ʩ ʙʣʦʢʦʤ ʚʪʦʨʠʯʥʦʡ 
ʧʝʨʝʛʦʥʢʠ ʜʠʩʪʠʣʣʷʪʥʳʭ 
ʬʨʘʢʮʠʡ,  

ʋʩʪʘʥʦʚʢʠ ʚʪʦʨʠʯʥʦʡ 
ʧʝʨʝʛʦʥʢʠ 
ʜʠʩʪʠʣʣʪ̫ʦʚ 

ʊʝʭʥʦʣʦʛʠʠ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʛʦʥʢʠ 
ʙʝʥʟʠʥʦʚ. ʊʝʭʥʦʣʦʛʠʠ ʚʪʦʨʠʯʥʦʡ 
ʧʝʨʝʛʦʥʢʠ ʜʠʟʝʣʴʥʳʭ ʬʨʘʢʮʠʡ 

ʊʝʨʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʋʩʪʘʥʦʚʢʠ 
ʪʝʨʤʠʯʝʩʢʦʛʦ 
ʢʨʝʢʠʥʛʘ, ʚʠʩʙʨʝʢʠʥʛʘ 

ʊʝʭʥʦʣʦʛʠʠʷ ʪʝʨʤʦʢʨʝʢʠʥʛʘ ʧʦʜ 
ʜʘʚʣʝʥʠʝʤ (ɼʚʫʭʧʝʯʥʦʡ ʛʣʫʙʦʢʠʡ 
ʪʝʨʤʠʯʝʩʢʠʡ ʢʨʝʢʠʥʛ ʪʷʞʝʣʦʛʦ 
ʜʠʩʪʠʣʣʷʪʥʦʛʦ ʠʣʠ ʦʩʪʘʪʦʯʥʦʛʦ 
ʩʳʨʴʷ) 

 ʊʝʭʥʦʣʦʛʠʷ ʧʝʯʥʦʛʦ ʚʠʩʙʨʝʢʠʥʛʘ 
 ʊʝʭʥʦʣʦʛʠʷ ʧʝʯʥʦʛʦ ʚʠʩʙʨʝʢʠʥʛʘ 

ʩ ʩʦʢʠʥʛ ʢʘʤʝʨʦʡ 
 ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʝʬʪʷʥʦʛʦ ʧʝʢʘ (ʪʝʨʤʠʯʝʩʢʠʡ 
ʢʨʝʢʠʥʛ ʪʷʞʝʣʦʛʦ ʜʠʩʪʠʣʣʷʪʥʦʛʦ 
ʠʣʠ ʦʩʪʘʪʦʯʥʦʛʦ ʩʳʨʴʷ ʧʨʠ 
ʥʠʟʢʦʤ ʜʘʚʣʝʥʠʠ) 
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ʕʪʘʧʳ ʧʝʨʝʨʘʙʦʪʢʠ  
ʥʝʬʪʠ 

ʋʩʪʘʥʦʚʢʠ/ʧʨʦʮʝʩʩʳ ʊʝʭʥʦʣʦʛʠʠ 

  ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʊʋ 
(ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ 
ʪʝʨʤʦʢʨʝʢʠʥʛ ʪʷʞʝʣʦʛʦ 
ʚʳʩʦʢʦʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʩʳʨʴʷ ʧʨʠ 
ʥʠʟʢʦʤ ʜʘʚʣʝʥʠʠ) 

ʂʦʢʩʦʚʘʥʠʝ ʊʝʭʥʦʣʦʛʠʷ ʟʘʤʝʜʣʝʥʥʦʛʦ 
ʢʦʢʩʦʚʘʥʠʷ ʚ ʥʝʦʙʦʛʨʝʚʘʝʤʳʭ 
ʢʦʢʩʦʚʳʭ ʢʘʤʝʨʘʭ 

 ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʢʘʣʠʚʘʥʠʷ ʢʦʢʩʘ 
ʇʨʦʠʟʚʦʜʩʪʚʦ 
ʙʠʪʫʤʦʚ 

ʊʝʭʥʦʣʦʛʠʷ ʦʢʠʩʣʝʥʠʷ ʚ ʢʫʙʘʭ 

 ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʙʠʪʫʤʦʚ ʚ ʦʢʠʩʣʠʪʝʣʴʥʳʭ 
ʢʦʣʦʥʥʘʭ 

ʊʝʨʤʦʢʘʪʘʣʠʪʠʯʝʩʢʠʝ 
ʧʨʦʮʝʩʩʳ 

ʂʘʪʘʣʠʪʠʯʝʩʢʠʡ 
ʨʠʬʦʨʤʠʥʛ 

ʊʝʭʥʦʣʦʛʠʷ ʩʦ ʩʪʘʮʠʦʥʘʨʥʳʤ 
ʩʣʦʝʤ ʢʘʪʘʣʠʟʘʪʦʨʘ 
ʊʝʭʥʦʣʦʛʠʷ ʩ ʜʚʠʞʫʱʠʤʩʷ ʩʣʦʝʤ 
ʨʝʛʝʥʝʨʠʨʫʝʤʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ 
(ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 
ʨʝʘʢʪʦʨʦʚ) 
ʊʝʭʥʦʣʦʛʠʷ ʩ ʜʚʠʞʫʱʠʤʩʷ ʩʣʦʝʤ 
ʢʘʪʘʣʠʟʘʪʦʨʘ ʠ ʨʝʛʝʥʝʨʘʮʠʝʡ 
(ʦʜʥʦʫʨʦʚʥʝʚʦʝ ʨʘʟʤʝʱʝʥʠʝ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ 
ʨʝʘʢʪʦʨʦʚ)  
ʊʝʭʥʦʣʦʛʠʷ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ 
ʨʠʬʦʨʤʠʥʛʘ ʩʦ ʩʪʘʮʠʦʥʘʨʥʳʤ 
ʩʣʦʝʤ ʢʘʪʘʣʠʟʘʪʦʨʘ ʜʣʷ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʨʦʤʘʪʠʯʝʩʢʠʭ 
ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʀʟʦʤʝʨʠʟʘʮʠʷ ʣʝʛʢʠʭ 
ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ 
ʬʨʘʢʮʠʡ (ʉ4-ʉ6) 

ɺʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ 
ʠʟʦʤʝʨʠʟʘʮʠʷ ʥʘ 
ʘʣʶʤʦʧʣʘʪʠʥʦʚʳʭ 
ʢʘʪʘʣʠʟʘʪʦʨʘʭ, ʧʨʦʤʦʪʠʨʦʚʘʥʥʳʭ 
ʭʣʦʨʦʤ (ʬʪʦʨʦʤ) 
ʉʨʝʜʥʝʪʝʤʧʝʨʘʪʫʨʥʘʷ ʥʘ 
ʮʝʦʣʠʪʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʘʭ 
ʅʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʥʘ 
ʭʣʦʨʠʨʦʚʘʥʥʳʭ (ʬʪʦʨʠʨʦʚʘʥʥʳʭ) 
ʘʣʶʤʦʧʣʘʪʠʥʦʚʳʭ ʢʘʪʘʣʠʟʘʪʦʨʘʭ 
ʅʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʥʘ ʦʢʩʠʜʥʳʭ 
ʢʘʪʘʣʠʟʘʪʦʨʘʭ ʩ 
ʩʫʣʴʬʘʪʠʨʦʚʘʥʥʳʤ ʦʢʩʠʜʦʤ 
ʮʠʨʢʦʥʠʷ 

ʂʘʪʘʣʠʪʠʯʝʩʢʠʡ 
ʢʨʝʢʠʥʛ  

ʉ ʜʚʠʞʫʱʠʤʩʷ ʩʣʦʝʤ 
ʢʘʪʘʣʠʟʘʪʦʨʘ 
ʉ ʣʠʬʪ ʨʝʘʢʪʦʨʦʤ 
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ʕʪʘʧʳ ʧʝʨʝʨʘʙʦʪʢʠ  
ʥʝʬʪʠ 

ʋʩʪʘʥʦʚʢʠ/ʧʨʦʮʝʩʩʳ ʊʝʭʥʦʣʦʛʠʠ 

ʊʝʨʤʦʛʠʜʨʦʢʘʪʘʣʠʪʠʯʝʩʢʠʝ 
(ɻʠʜʨʦʛʝʥʠʟʘʮʠʦʥʥʳʝ) 
ʧʨʦʮʝʩʩʳ 
 
 
 
 
 
 
 
 
 
 
 
 

ɻʠʜʨʦʛʝʥʠʟʘʮʠʦʥʥʳʝ 
ʧʨʦʮʝʩʩʳ (ʢʨʦʤʝ 
ʛʠʜʨʦʢʨʝʢʠʥʛʘ) 

ɻʆ ʙʝʥʟʠʥʘ (ʧʨʝʜʛʠʜʨʦʦʯʠʩʪʢʘ 
ʩrʨʴʷ ʫʩʪʘʥʦʚʦʢ ʠʟʦʤʝʨʠʟʘʮʠʠ 
ʠ/ʠʣʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ 
ʨʠʬʦʨʤʠʥʛʘ); 
ɻʆ ʢʝʨʦʩʠʥʘ; 
ɻʆ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ; 
ɻʠʜʨʦʜʝʧʘʨʘʬʠʥʠʟʘʮʠʷ 
ʜʠʟʝʣʥɹʦʛʦ ʪʦʧʣʠʚʘ 
ɻʠʜʨʦʜʝʘʨʦʤʘʪʠʟʘʮʠʷ 
ʜʠʟʝʣʥɹʦʛʦ ʪʦʧʣʠʚʘ 
ɻʆ ʚʘʢʫʫʤʥʦʛʦ ʛʘʟʦʡʣʷ 
ɻʆ ʙʝʥʟʠʥʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ 
ʢʨʝʢʠʥʛʘ 
ɻʠʜʨʦʜʦʦʯʠʩʪʢʘ 
ʜʝʧʘʨʘʬʠʥʠʨʦʚʘʥʥʳʭ ʤʘʩʝʣ 
ɻʠʜʨʦʜʦʦʯʠʩʪʢʘ ʨʘʬʠʥʘʪʘ 
ɻʠʜʨʦʜʦʦʯʠʩʪʢʘ ʧʘʨʘʬʠʥʘ 
ɻʠʜʨʠʨʦʚʘʥʠʝ ʜʠʩʪʠʣʣʷʪʦʚ 
ʚʪʦʨʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 
(ʙʝʥʟʠʥʦʚʳʭ, ʢʝʨʦʩʠʥʦʚʳʭ ʠ 
ʜʠʟʝʣʥɹʳʭ ʬʨʘʢʮʠʡ) 
ɻʠʜʨʠʨʦʚʘʥʠʝ (ʜʝʘʨʦʤʘʪʠʟʘʮʠʷ) 
ʤʘʩʣʷʥʦʛʦ ʩʳʨʴʷ  

ɻʠʜʨʦʢʨʝʢʠʥʛ 
 

ʃʝʛʢʠʡ ʛʠʜʨʦʢʨʝʢʠʥʛ ʚʘʢʫʫʤʥʳʭ 
ʜʠʩʪʠʣʣʷʪʦʚ (ʜʘʚʣʝʥʠʝ ʜʦ 10 
ʄʇʘ) 
ʃʝʛʢʠʡ ʛʠʜʨʦʢʨʝʢʠʥʛ ï
ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʷ ʤʘʩʣʷʥʳʭ 
ʬʨʘʢʮʠʡ (ʜʘʚʣʝʥʠʝ ʜʦ 10 ʄʇʘ) 
ʃʝʛʢʠʡ ʛʠʜʨʦʢʨʝʢʠʥʛ ï 
ʛʠʜʨʦʠʟʦʤʝʨʠʟʘʮʠʷ ʧʘʨʘʬʠʥʘ, 
ʛʘʯʘ, ʧʝʪʨʦʣʘʪʫʤʘ, ʤʘʩʣʷʥʳʭ 
ʜʠʩʪʠʣʣʷʪʦʚ, ʬʠʣʴʪʨʘʪ 
ʦʙʝʟʤʘʩʣʠʚʘʥʠʷ (ʜʘʚʣʝʥʠʝ ʜʦ 10 
ʄʇʘ) 
ɻʣʫʙʦʢʠʡ ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʡ 
ʛʠʜʨʦʢʨʝʢʠʥʛ ʚʘʢʫʫʤʥʳʭ 
ʜʠʩʪʠʣʣʪ̫ʦʚ (ʜʘʚʣʝʥʠʝ ʙʦʣʝʝ 10 
ʄʇʘ) 
ɻʣʫʙʦʢʠʡ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʡ 
ʛʠʜʨʦʢʨʝʢʠʥʛ ʚʘʢʫʫʤʥʳʭ 
ʜʠʩʪʠʣʣʪ̫ʦʚ (ʜʘʚʣʝʥʠʝ ʙʦʣʝʝ 10 
ʄʇʘ) 
ɻʣʫʙʦʢʠʡ ʛʠʜʨʦʢʨʝʢʠʥʛ 
ʚʘʢʫʫʤʥʦʛʦ ʛʘʟʦʡʣʷ ʠ 
ʦʩʪʘʪʦʯʥʦʛʦ ʩʨrʴʷ ʚ ʪʨʝʭʬʘʟʥʦʤ 
ʩʣʦʝ  
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1.5 
ʕʪʘʧʳ ʧʝʨʝʨʘʙʦʪʢʠ  
ʥʝʬʪʠ 

ʋʩʪʘʥʦʚʢʠ/ʧʨʦʮʝʩʩʳ ʊʝʭʥʦʣʦʛʠʠ 

ʇʝʨʝʨʘʙʦʪʢʘ 
ʥʝʬʪʝʟʘʚʦʜʩʢʠʭ ʛʘʟʦʚ 

ʋʩʪʘʥʦʚʢʠ ʦʩʫʰʢʠ 
ʥʝʬʪʝʟʘʚʦʜʩʢʠʭ ʛʘʟʦʚ 

ʊʝʭʥʦʣʦʛʠʷ ʦʩʫʰʢʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʞʠʜʢʠʭ 
ʛʣʠʢʦʣʝʡ. ʊʝʭʥʦʣʦʛʠʷ ʦʩʫʰʢʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʚʝʨʜʳʭ 
ʧʦʛʣʦʪʠʪʝʣʝʡ 

ʋʩʪʘʥʦʚʢʠ ʦʯʠʩʪʢʠ 
ʥʝʬʪʝʟʘʚʦʜʩʢʠʭ ʛʘʟʦʚ 

ʊʝʭʥʦʣʦʛʠʷ ʦʯʠʩʪʢʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʄʕɸ, ʄɼʕɸ, 
ɼʕɸ 
ʊʝʭʥʦʣʦʛʠʷ ʨʝʛʝʥʝʨʘʮʠʠ ʘʤʠʥʘ 

ʋʩʪʘʥʦʚʢʠ 
ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ 
ʛʘʟʦʚ 

ʊʝʭʥʦʣʦʛʠʷ ɻʌʋ. ʊʝʭʥʦʣʦʛʠʷ 
ɸɻʌʋ 

ɸʣʢʠʣʠʨʦʚʘʥʠʝ ʉʝʨʥʦʢʠʩʣʦʪʥʦʝ 
ʌʪʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʝ 

ʋʩʪʘʥʦʚʢʘ 
ʧʦʣʠʤʝʨʠʟʘʮʠʠ 
ʧʨʦʧʠʣʝʥʘ 
(ʦʣʠʛʦʤʝʨʠʟʘʮʠʷ) ʩ 
ʧʦʣʫʯʝʥʠʝʤ 
ʪʦʧʣʠʚʥʦʡ ʬʨʘʢʮʠʠ 

ʊʝʭʥʦʣʦʛʠʷ ʦʣʠʛʦʤʝʨʠʟʘʮʠʠ 
ʦʣʝʬʠʥʦʚ ʥʘ ʢʠʟʝʣʴʛʫʨʝ, 
ʧʨʦʧʠʪʘʥʥʦʤ ʬʦʩʬʦʨʥʦʡ 
ʢʠʩʣʦʪʦʡ 
ʊʝʭʥʦʣʦʛʠʷ ʦʣʠʛʦʤʝʨʠʟʘʮʠʠ 
ʦʣʝʬʠʥʦʚ ʥʘ ʢʚʘʨʮʝʚʦʤ ʧʝʩʢʝ ʩ 
ʧʣʝʥʢʦʡ ʞʠʜʢʦʡ ʬʦʩʬʦʨʥʦʡ 
ʢʠʩʣʦʪʳ 

ʇʝʨʝʨʘʙʦʪʢʘ 
ʥʝʬʪʝʟʘʚʦʜʩʢʠʭ ʛʘʟʦʚ 

ʋʩʪʘʥʦʚʢʠ 
ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʦʢʩʠʛʝʥʘʪʦʚ 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʊɸʄʕ 
(ʵʪʝʨʠʬʠʢʘʮʠʷ) 
ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʄʊɹʕ 
(ʵʪʝʨʠʬʠʢʘʮʠʷ) 

ʇʝʨʝʨʘʙʦʪʢʘ 
ʩʝʨʦʚʦʜʦʨʦʜʘ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʝʨʳ ʢʦʤʦʚʦʡ. 
ɻʨʘʥʫʣʠʨʦʚʘʥʥʦʡ, ʢʦʣʣʦʠʜʥʦʡ, 
ʧʣʘʩʪʠʥʯʘʪʦʡ (ʯʝʰʫʡʯʘʪʦʡ) 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ 
ʢʦʥʪʘʢʪʥʳʤ ʩʧʦʩʦʙʦʤ. 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʠʟ 
ʚʣʘʞʥʳʭ ʛʘʟʦʚ (ʧʨʦʮʝʩʩ WSA) 

ʋʩʪʘʥʦʚʢʠ 
ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʚʦʜʦʨʦʜʘ 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʚʦʜʦʨʦʜʘ ʧʘʨʦʚʦʡ 
ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʢʦʥʚʝʨʩʠʝʡ 
ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʝʬʪʷʥʳʭ 
ʪʦʚʘʨʥʳʭ ʩʤʘʟʦʯʥʳʭ ʤʘʩʝʣ 

ɼʝʘʩʬʘʣʴʪʠʟʘʮʠʷ 
ʦʩʪʘʪʢʦʚ 
ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ 

ɼʝʘʩʬʘʣʴʪʠʟʘʮʠʷ ʦʩʪʘʪʢʦʚ 
ʧʨʦʧʘʥʦʤ. ɼʝʘʩʬʘʣʴʪʠʟʘʮʠʷ 
ʦʩʪʘʪʢʦʚ ʙʫʪʘʥʦʤ 

ʉʝʣʝʢʪʠʚʥʘʷ ʦʯʠʩʪʢʘ 
ʤʘʩʣʷʥʦʛʦ ʩʳʨʴʷ 

ʉʝʣʝʢʪʠʚʥʘʷ ʦʯʠʩʪʢʘ ʤʘʩʣʷʥʦʛʦ 
ʩrʨʴʷ ʬʝʥʦʣʦʤ, ʬʫʨʬʫʨʦʣʦʤ, N-
ʤʝʪʠʣ ʧʠʨʨʦʣʠʜʦʥʦʤ 

ɼʝʧʘʨʘʬʠʥʠʟʘʮʠʷ 
ʨʘʬʠʥʘʪʘ 
ʩʝʣʝʢʪʠʚʥʦʡ ʦʯʠʩʪʢʠ  

ʅʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ 
ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʷ ʨʘʬʠʥʘʪʘ 
ʩʝʣʝʢʪʠʚʥʦʡ ʦʯʠʩʪʢʠ ʚ ʢʝʪʦʥ-
ʪʦʣʫʦʣʴʥʦʤ ʨʘʩʪʚʦʨʝ 
ɼʝʧʘʨʘʬʠʥʠʟʘʮʠʷ ʚ ʨʘʩʪʚʦʨʝ 
ʧʨʦʧʘʥʘ 
ɼʝʧʘʨʘʬʠʥʠʟʘʮʠʷ ʚ ʨʘʩʪʚʦʨʝ 
ʜʠʭʣʦʨʵʪʘʥ-ʤʝʪʠʣʝʥʭʣʦʨʠʜ 
ʆʙʝʟʤʘʩʣʠʚʘʥʠʝ ʛʘʯʘ ʚ ʢʝʪʦʥ-
ʪʦʣʫʦʣʴʥʦʤ ʨʘʩʪʚʦʨʝè, 
ʧʨʠʤʝʥʷʝʤʘʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʧʘʨʘʬʠʥʘ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1.5 

ʕʪʘʧʳ ʧʝʨʝʨʘʙʦʪʢʠ  
ʥʝʬʪʠ 

ʋʩʪʘʥʦʚʢʠ/ʧʨʦʮʝʩʩʳ ʊʝʭʥʦʣʦʛʠʠ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʝʬʪʷʥʳʭ 
ʪʦʚʘʨʥʳʭ ʩʤʘʟʦʯʥʳʭ ʤʘʩʝʣ 

ɸʜʩʦʨʙʮʠʦʥʥʘʷ 
ʦʯʠʩʪʢʘ ʙʘʟʦʚʳʭ 
ʤʘʩʝʣ 

ʊʝʭʥʦʣʦʛʠʠ ʥʝʧʨʝʨʳʚʥʦʡ 
ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʦʯʠʩʪʢʠ 
ʤʘʩʣʷʥʦʛʦ ʩʳʨʴʷ 
ʊʝʭʥʦʣʦʛʠʷ ʢʦʥʪʘʢʪʥʦʡ ʜʦʦʯʠʩʪʢʠ 
ʙʘʟʦʚʳʭ ʤʘʩʝʣ 
ʂʠʩʣʦʪʥʘʷ ʠ ʱʝʣʦʯʥʘʷ ʦʯʠʩʪʢʘ 
ʤʘʩʝʣ 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ 
ʠ ʫʩʪʘʥʦʚʢʠ 

ʕʥʝʨʛʦʩʥʘʙʞʝʥʠʝ 
ʅʇɿ 

ʊʝʧʣʦʩʥʘʙʞʝʥʠʝ (ʢʦʪʝʣʴʥʘʷ) 
ʊʦʧʣʠʚʦʩʥʘʙʞʝʥʠʝ 

ʉʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʉʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʦʭʣ. ʚʦʜʳ ʠ 
ʜʦʟʠʨʦʚʘʥʠʷ ʨʝʘʛʝʥʪʦʚ ʆʉ 
ʆʭʣʘʞʜʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ 
(ʛʨʘʜʠʨʥʠ, ʙʘʰʥʠ)  

ɺʦʜʦʩʥʘʙʞʝʥʠʝ  ʋʩʪʘʥʦʚʢʘ ʧʦʜʛʦʪʦʚʢʠ ʚʦʜʳ ʠʟ 
ʚʦʜʦʟʘʙʦʨʘ 

ʂʘʥʘʣʠʟʘʮʠʷ ʠ 
ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ 

ʊʝʭʥʦʣʦʛʠʠ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ 

ʌʘʢʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ  ʉʞʠʛʘʥʠʝ ʥʘ ʬʘʢʝʣʝ 
ʆʙʱʝʦʙʲʝʢʪʦʚʳʝ 
ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ 
ʚrʙʨʦʩʦʚ 

ʆʯʠʩʪʢʘ ʚʳʙʨʦʩʦʚ 

ʋʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ ʋʩʪʘʥʦʚʢʘ ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʦʚ 
ʋʩʪʘʥʦʚʢʘ ʦʪʧʘʨʢʠ ʢʠʩʣʳʭ ʩʪʦʢʦʚ 
ʋʩʪʘʥʦʚʢʘ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ 
ʆʙʲʝʢʪ ʨʘʟʤʝʱʝʥʠʷ ʦʪʭʦʜʦʚ 
ʊʝʭʥʦʣʦʛʠʷ ʫʪʠʣʠʟʘʮʠʠ ʢʠʩʣʦʛʦ 
ʛʫʜʨʦʥʘ  

ʊʦʚʘʨʥʦ-ʩʳʨʴʝʚʦʡ 
ʧʘʨʢ 

ʈʝʟʝʨʚʫʘʨʳ ʭʨʘʥʝʥʠʷ ʥʝʬʪʠ ʠ 
ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 
ʉʠʩʪʝʤʳ ʩʣʠʚʘ ʠ ʥʘʣʠʚʘ ʩʳʨʴʷ ʠ 
ʪʦʚʘʨʥʳʭ ʧʨʦʜʫʢʪʦʚ 
ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʧʘʨʢʠ ʠ 
ʧʦʜʛʦʪʦʚʢʠ ʮʠʩʪʝʨʥ 

 

1.3 ʆʩʥʦʚʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʦʚ 

 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʅʇɿ ʦʙʫʩʣʦʚʣʝʥʳ ʪʝʤ, ʯʪʦ ʵʪʠ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʦʙ̡ʝʢʪʳ ʩʦʩʪʦʷʪ ʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʦʛʨʦʤʥʳʤʠ ʢʦʣʠʯʝʩʪʚʘʤʠ 

ʩʳʨʴʷ ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʦʥʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʵʥʝʨʛʠʠ 

ʠ ʚʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʘ. ʇʨʠ ʦʧʝʨʘʮʠʷʭ ʭʨʘʥʝʥʠʷ ʩʳʨʴʷ ʠ 

ʧʨʦʜʫʢʮʠʠ, ʚ ʧʨʦʮʝʩʩʘʭ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʅʇɿ ʧʨʦʠʩʭʦʜʷʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʪʤʦʩʬʝʨʫ, 

ʚʦʜʫ ʠ ʧʦʯʚʫ. ʋʧʨʘʚʣʝʥʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ï ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʥʘ ʅʇɿ. 

ʅʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʈʦʩʩʠʠ ʟʘ ʤʥʦʛʠʝ ʛʦʜʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʚʳʨʘʙʦʪʘʣʘ ʧʦʜʭʦʜʳ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʦʢʨʘʪʠʣʠʩʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ʨʝʩʫʨʩʦʚ ʠ ʵʥʝʨʛʠʠ ʥʘ ʪʦʥʥʫ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʡ ʥʝʬʪʠ, ʠ ʩʥʠʞʝʥʠʝ ʧʨʦʜʦʣʞʘʝʪʩʷ. 

ʀʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʥʝʬʪʠ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʩʦʩʪʘʚ ʚʳʙʨʦʩʦʚ, ʩʙʨʦʩʦʚ ʠ ʦʪʭʦʜʦʚ 

ʧʨʦʮʝʩʩʦʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ. ʕʪʦ ʚʣʠʷʥʠʝ ʩʯʠʪʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ, ʪʘʢ ʢʘʢ 

ʙʦʣʴʰʠʥʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʵʪʠ ʢʦʣʝʙʘʥʠʷ ʚ ʩʦʩʪʘʚʝ 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ. 
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ʉʫʜʷ ʧʦ ʦʪʚʝʪʘʤ ʥʘ ʚʦʧʨʦʩʳ ʘʥʢʝʪʳ, ʢʨʫʧʥʳʝ ʨʦʩʩʠʡʩʢʠʝ ʅʇɿ ʧʨʦʚʦʜʷʪ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʦʣʠʪʠʢʫ çʥʘ ʢʦʥʮʝ ʪʨʫʙʳè, ʧʨʠʣʘʛʘʷ ʫʩʠʣʠʷ ʢ ʤʠʥʠʤʠʟʘʮʠʠ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʫʱʝʨʙʘ ʦʪ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʯʪʠ ʫ ʚʩʝʭ ʦʪʚʝʪʠʚʰʠʭ ʥʘ ʘʥʢʝʪʫ 

ʅʇɿ ʝʩʪʴ ʫʩʪʘʥʦʚʢʠ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʫʪʠʣʠʟʘʮʠʠ ʩʝʨʥʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʕʪʦ ʚʘʞʥʦ 

ʜʣʷ ʈʦʩʩʠʠ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʚʦʜʦʚ ʠʜʝʪ ʩʤʝʩʴ ʨʘʟʥʳʭ ʥʝʬʪʝʡ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ. ʊʘʢ, ʫ çʃʋʂʆʁʃ ï ʅʠʞʝʛʦʨʦʜʥʝʬʪʝʦʨʛʩʠʥʪʝʟè ʝʩʪʴ ʫʩʪʘʥʦʚʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʤʝʥʪʘʨʥʦʡ ʩʝʨʳ, ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ, ʨʝʛʝʥʝʨʘʮʠʠ ʦʪʨʘʙʦʪʘʥʥʦʡ ʩʝʨʥʦʡ 

ʢʠʩʣʦʪʳ, ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʩʝʨʥʠʩʪʦ-ʱʝʣʦʯʥʳʭ ʩʪʦʢʦʚ ʠ ʙʣʦʢ ʨʝʛʝʥʝʨʘʮʠʠ 

ʩʫʣɹʬʠʜʩʦʜʝʨʞʘʱʠʭ ʩʪʦʢʦʚ. ʅʘ ʈʷʟʘʥʩʢʦʤ ʅʇɿ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʠʤʝʶʪʩʷ ʫʩʪʘʥʦʚʢʠ 

ʉʂʋ WSA-1, WSA-2 ʠ ʈʉʂ. 

ɽʩʣʠ ʨʘʥʴʰʝ ʤʘʣʦ ʢʪʦ ʠʟ ʨʦʩʩʠʡʩʢʠʭ ʅʇɿ ʤʦʛ ʧʦʭʚʘʩʪʘʪʴʩʷ ʥʘʣʠʯʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʫʩʢʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ, ʛʣʘʚʥʦʝ, 

ʵʢʦʣʦʛʠʯʥʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʪʦ ʩʝʡʯʘʩ ʵʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʪʩʪʘʚʘʥʠʝ 

ʧʨʝʦʜʦʣʝʚʘʝʪʩʷ. ʅʘ çʗʨʦʩʣʘʚʥʝʬʪʝʦʨʛʩʠʥʪʝʟʝè ʧʦʷʚʠʣʠʩʴ ʫʩʪʘʥʦʚʢʠ ʛʠʜʨʦʢʨʝʢʠʥʛʘ, 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʜʦʨʦʜʘ, ʨʠʬʦʨʤʠʥʛʘ ʩ ʥʝʧʨʝʨʳʚʥʦʡ ʨʝʛʝʥʝʨʘʮʠʝʡ ʢʘʪʘʣʠʟʘʪʦʨʘ, ʙʣʦʢ 

ʚʠʩʙʨʝʢʠʥʛʘ, ʫʩʪʘʥʦʚʢʘ ʚʘʢʫʫʤʥʦʡ ʧʝʨʝʛʦʥʢʠ ʤʘʟʫʪʘ. çʅʦʚʦʢʫʡʙʳʰʝʚʩʢʠʡ ʅʇɿè ʠʤʝʝʪ 

ʥʦʚʳʝ ʫʩʪʘʥʦʚʢʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ ʩ ʥʝʧʨʝʨʳʚʥʦʡ ʨʝʛʝʥʝʨʘʮʠʝʡ 

ʢʘʪʘʣʠʟʘʪʦʨʘ, ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʫʶ ʠʟʦʤʝʨʠʟʘʮʠʶ ʇɻʀ-ɼʀɻ. ʋ ʃʋʂʆʁʃʘ ʚ 

çʅʠʞʝʛʦʨʦʜʥʝʬʪʝʦʨʛʩʠʥʪʝʟʝè ʝʩʪʴ ʫʩʪʘʥʦʚʢʘ ʠʟʦʤʝʨʠʟʘʮʠʠ, ʚ 

çʇʝʨʤʥʝʬʪʝʦʨʛʩʠʥʪʝʟʝè ï ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʠ ʢʦʤʧʨʠʤʠʨʦʚʘʥʠʷ ʚʦʜʦʨʦʜʦʩʦʜʝʨʞʘʱʝʛʦ 

ʛʘʟʘ, ʚ çɺʦʣʛʦʛʨʘʜʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʝè ï ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, 

ʠʟʦʤʝʨʠʟʘʮʠʠ, ʛʠʜʨʦʠʟʦʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ. ʅʘ ʉʘʨʘʪʦʚʩʢʦʤ ʅʇɿ ʠʤʝʝʪʩʷ ʩʝʢʮʠʷ 

ʚʠʩʙʨʝʢʠʥʛʘ, ʫʩʪʘʥʦʚʢʘ ʕʃʆʋ-ɸɺʊ-6, ʥʘ ʈʷʟʘʥʩʢʦʤ ʅʇɿ ï ʫʩʪʘʥʦʚʢʘ ʛʠʜʨʦʦʯʠʩʪʢʠ 

ʚʘʢʫʫʤʥʦʛʦ ʛʘʟʦʡʣʷ, ʢʘʪʢʨʝʢʠʥʛʘ, ʘʣʢʠʣʠʨʦʚʘʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʠ 

ʚʦʜʦʨʦʜʘ, ʥʘ ʂʫʡʙʳʰʝʚʩʢʦʤ ʅʇɿ ï ʫʩʪʘʥʦʚʢʠ ʣʝʛʢʦʛʦ ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʚʘʢʫʫʤʥʦʛʦ 

ʛʘʟʦʡʣʷ, ʠʟʤʝʨʠʟʘʮʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʜʦʨʦʜʘ ʩ ʙʣʦʢʦʤ ʂʎɸ, ʙʣʦʢ ʚʳʜʝʣʝʥʠʷ 

ʙʝʥʟʦʣʦʩʦʜʝʨʞʘʱʝʡ ʬʨʘʢʮʠʠ ʥʘ ʫʩʪʘʥʦʚʢʝ ʨʠʬʦʨʤʠʥʛʘ, ʥʘ ʅʦʚʦʢʫʡʙʳʰʝʚʩʢʦʤ ʅʇɿ 

ʠʤʝʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʤʝʪʦʜʦʤ ʤʦʢʨʦʛʦ ʢʘʪʘʣʠʟʘ 

ʤʦʱʥʦʩʪʴʶ 100 ʪʳʩ., ʘ ʪʘʢ ʞʝ ʚʚʝʜʝʥ ʙʣʦʢ ʦʯʠʩʪʢʠ ʢʠʩʣʳʭ ʩʪʦʢʦʚ ʥʘ ʫʩʪʘʥʦʚʢʝ 

ʟʘʤʝʜʣʝʥʥʦʛʦ ʢʦʢʩʦʚʘʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʨʦʩʩʠʡʩʢʠʝ ʅʇɿ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ 

ʵʥʝʨʛʦʝʤʢʦʩʪʴʶ, ʤʝʨʳ ʧʦ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʠʠ ʜʘʜʫʪ ʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʚʳʠʛʨʳʰ. çʂʠʨʠʰʠʥʝʬʪʝʦʨʛʩʠʥʪʝʟè, ʥʘʧʨʠʤʝʨ, ʚʥʝʜʨʷʝʪ ʯʘʩʪʦʪʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʥʘ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʠʚʦʜʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʥʦʚʣʷʝʪ ʬʠʟʠʯʝʩʢʠ ʠ 

ʤʦʨʘʣʴʥʦ ʠʟʥʦʰʝʥʥʫʶ çʵʣʝʢʪʨʠʢʫè, ʟʘʢʫʧʘʝʪ ʥʘʜʝʞʥʫʶ ʠ ʵʢʦʥʦʤʠʯʥʫʶ ʪʝʭʥʠʢʫ.  

ʅʝ ʤʝʥʝʝ ʘʢʪʫʘʣʴʥʳʡ ʚʦʧʨʦʩ ï ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ɼʣʷ ʵʪʦʛʦ 

ʉʘʨʘʪʦʚʩʢʠʡ ʅʇɿ ʫʤʝʥʴʰʘʝʪ ʜʦʣʶ ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ ʚ ʪʝʧʣʦʚʦʤ ʙʘʣʘʥʩʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪ ʟʘʚʦʜʩʢʦʡ ʛʘʟ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʥʫʞʜʳ. ʃʋʂʆʁʃ ï 

çʋʭʪʘʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘè ʩʥʠʟʠʣʘ ʚʳʙʨʦʩʳ ʥʘ 0,07 ʪʳʩ.ʪ. ʟʘ ʩʯʝʪ ʚʚʦʜʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʲʝʢʪʘ çɸʚʪʦʥʘʣʠʚ ʩʚʝʪʣʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚè. ɺ ʈʷʟʘʥʠ ʜʣʷ 

ʩʦʢʨʘɦ ʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ Nʆx ʥʘ ʫʩʪʘʥʦʚʢʝ WSA-1 ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʮʝʩʩ Denox. 

ʇʨʦʮʝʩʩ Denox ʥʘʧʨʘʚʣʝʥ ʥʘ ʫʜʘʣʝʥʠʝ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʠʟ ʚʳʙʨʦʩʦʚ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ. 

ʅʇɿ ʦʧʘʩʥʳ ʜʣʷ ʧʨʠʨʦʜʳ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʳʭ ʨʘʟʣʠʚʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʧʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ. ɼʣʷ ʵʪʦʛʦ ʚ ʇʝʨʤʠ ʧʨʦʚʦʜʷʪʩʷ 

ʝʞʝʛʦʜʥʳʝ ʫʯʝʥʠʷ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʨʘʟʣʠʚʦʚ ʠ ʝʞʝʤʝʩʷʯʥʳʝ ʪʨʝʥʠʨʦʚʢʠ, ʜʠʘʛʥʦʩʪʠʢʘ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʚʳʥʦʩ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ɺ ʉʘʨʘʪʦʚʝ ï ʦʙʩʣʝʜʦʚʘʥʠʝ 
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ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʨʝʟʝʨʚʫʘʨʦʚ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʪʩʝʯʥʦʛʦ ʜʨʝʥʘʞʘ, ʣʠʢʚʠʜʘʮʠʷ 

ʥʝʬʪʝʘʤʙʘʨʦʚ ʠ ʰʣʘʤʦʥʘʢʦʧʠʪʝʣʝʡ, ʪʝʭʥʠʯʝʩʢʘʷ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ. 

 

1.3.1 ɺʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʳʙʨʦʩʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʧʦʢʘʟʚrʘʶʪ, 

ʯʪʦ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘ ʦʪʚʝʪʩʪʚʝʥʥʘ ʟʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ï 

11%, ʦʩʦʙʝʥʥʦ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʦʢʩʠʜʘʤ ʩʝʨʳ. ʅʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʟʘ 2007 ʛʦʜ ʙʳʣʠ 

ʦʧʫʙʣʠʢʦʚʘʥʳ WWF 1ʧʦ ʚʳʙʨʦʩʘʤ ʚ ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʜʨʫʛʠʤ ʚʠʜʘʤ 

ʚʦʟʜʝʡʩʪʚʠʡ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1.6,1.7,1.10,1.12,1.15. 

 
ʊʘʙʣʠʮʘ 1.6 ï ʉʫʤʤʘʨʥʳʝ ʚʳʙʨʦʩʳ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʅʇɿ 
 ɺʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ Nʆx 

ʋʜʝʣʴʥʳʡ 
ʧʦʢʘʟʘʪʝʣʴ, 
ʪ/ʪʳʩ.ʪ ʩrʨʴʷ 

 
 NOx ʪʳʩ. ʪ. 

ʇʝʨʚʠʯʥʘʷ 
ʧʝʨʝʨʘʙʦʪʢʘ 
ʥʝʬʪʷʥʦʛʦ 
ʩʳʨʴʷ, ʪʳʩ. ʪ 

ɸʆ çɸʥʪʠʧʠʥʩʢʠʡ ʅʇɿè 0,010308632 3 000 000 0,0000034 
ʆʆʆ çɸʬʠʧʩʢʠʡ ʅʇɿè 0,0228 2 511 400 0,0000091 
ʆʆʆ çʇʆ çʂʠʨʠʰʠʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 1,77 20 108 600 0,0000880 
ʆʆʆ çʃʋʂʆʁʃï
ɺʦʣʛʦʛʨʘʜʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘè 

1,326 9 589 200 0,0001383 

ʆʆʆ çʃʋʂʆʁʃï
ʅʠʞʝʛʦʨʦʜʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 

0,808 14 255 900 0,0000567 

ʆʆʆ çʃʋʂʆʁʃï
ʇʝʨʤʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 

0,87 11 849 400 0,0000734 

ʆʆʆ çʃʋʂʆʁʃï
ʋʭʪʘʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘè 

0,122 3 561 900 0,0000343 

ʆʆʆ çʅʠʞʥʝʚʘʨʪʦʚʩʢʦʝ 
ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʝ 
ʦʙʲʝʜʠʥʝʥʠʝè 

0,185 4 000 000 0,0000463 

ɿɸʆ çʇʝʪʨʦʩʘʭè 0,062 200 000 0,0003100 
ɿɸʆ çʈʷʟʘʥʩʢʠʡ ʅʇɿè 2,69 14 564 800 0,0001847 
ʇɸʆ çʉʘʨʘʪʦʚʩʢʠʡ ʅʇɿè 0,732 6 100 000 0,0001240 
ʆɸʆ çʉʣʘʚʥʝʬʪʴ-
ʗʨʦʩʣʘʚʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 
 

1,301 12 577 100 0,0001034 

   

                                                 
1 ɸ. ʂʥʠʞʥʠʢʦʚ, ʅ. ʇʫʩʝʥʢʦʚʘ, ɽ. ʉʦʣʥʮʝʚʘ. ʉʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʟʛʣʷʜ ʥʘ ʨʦʩʩʠʡʩʢʫʶ 
ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʫ. ï ʄ: ɺʩʝʤʠʨʥʳʡ ʬʦʥʜ ʜʠʢʦʡ ʧʨʠʨʦʜʳ (WWF), 2008. 

http://www.refinery.yaroslavl.su/index.php?module=fakts
http://www.refinery.yaroslavl.su/index.php?module=fakts


ʀʊʉ 30ï2017 

42 

ʊʘʙʣʠʮʘ 1.7 ï ʉʫʤʤʘʨʥʳʝ ʚʳʙʨʦʩʳ ʦʢʩʠʜʦʚ ʩʝʨʳ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʅʇɿ  
 ɺʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ Sʆx 

ʋʜʝʣʴʥʳʡ 
ʧʦʢʘʟʘʪʝʣʴ, 
ʪ/ʪʳʩ.ʪ ʩrʨʴʷ  ʪʦʥʥ SOx 

ʧʝʨʚʠʯʥʘʷ 
ʧʝʨʝʨʘʙʦʪʢʘ 
ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ 
ʪʳʩ. ʪ 

ɸʆ çɸʥʪʠʧʠʥʩʢʠʡ ʅʇɿè 0,000022579 3 000 000 0,000008 
ʆʆʆ çɸʬʠʧʩʢʠʡ ʅʇɿè 0,0000401 2 511 400 0,000016 
ʆʆʆ çʇʆ 
çʂʠʨʠʰʠʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 

8,69 20 108 600 0,432153 

ʆʆʆ çʃʋʂʆʁʃï
ɺʦʣʛʦʛʨʘʜʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘè 

2,016 9 589 200 0,210237 

ʆʆʆ çʃʋʂʆʁʃï
ʅʠʞʝʛʦʨʦʜʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 

5,124 14 255 900 0,359430 

ʆʆʆ çʃʋʂʆʁʃï
ʇʝʨʤʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 

1,54 11 849 400 0,129964 

ʆʆʆ çʃʋʂʆʁʃï
ʋʭʪʘʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘè 

0,087 3 561 900 0,024425 

ʆʆʆ çʅʠʞʥʝʚʘʨʪʦʚʩʢʦʝ 
ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʝ 
ʦʙʲʝʜʠʥʝʥʠʝè 

0,0012 4 000 000 0,000300 

ɿɸʆ çʇʝʪʨʦʩʘʭè 0,009 200 000 0,045000 
ɿɸʆ çʈʷʟʘʥʩʢʠʡ ʅʇɿè 9,59 14 564 800 0,658437 
ʇɸʆ çʉʘʨʘʪʦʚʩʢʠʡ ʅʇɿè 2,07 6 100 000 0,350723 
ʆɸʆ çʉʣʘʚʥʝʬʪʴ-
ʗʨʦʩʣʘʚʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 

4,285 12 577 100 0,340699 
 

 
ʕʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʢʦʪʣʳ, ʦʙʦʛʨʝʚʘʪʝʣʠ ʠ ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʢʨʝʢʠʥʛ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʚʳʙʨʦʩʦʚ ʦʢʠʩʠ ʠ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ (NOx), 

ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʠ ʦʢʩʠʜʦʚ ʩʝʨʳ (SOx) ʚ ʘʪʤʦʩʬʝʨʫ. 

ʇʨʦʮʝʩʩʳ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ; ʦʙʳʯʥʦ ʙʦʣʝʝ 60 

% ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʅʇɿ ʩʚʷʟʘʥʦ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʵʥʝʨʛʠʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ʋʩʪʘʥʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʨʳ ʪʘʢʞʝ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʵʪʠ ʚʳʙʨʦʩʳ. ɿʘʤʝʥʘ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠ ʢʦʢʩʦʚʘʥʠʝ ʧʨʠʚʦʜʷʪ ʢ ʚʳʙʨʦʩʫ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ. ʃʝʪʫʯʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ (ʃʆʉ) ʚʳʜʝʣʷʶʪʩʷ ʧʨʠ ʭʨʘʥʝʥʠʠ ʠ ʧʝʨʝʚʘʣʢʝ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, 

ʦʯʠʩʪʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ʟʘʚʦʜʦʚ; ʚʳʜʝʣʷʶʪʩʷ ʪʘʢʞʝ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʚʳʙʨʦʩʳ ʦʪ 

ʬʣʘʥʮʝʚ, ʢʣʘʧʘʥʦʚ, ʫʧʣʦʪʥʝʥʠʡ ʠ ʜʨʝʥʘʞʥʳʭ ʦʪʚʝʨʩʪʠʡ. ɼʨʫʛʠʝ ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ: 

H2S (ʩʝʨʦʚʦʜʦʨʦʜ), NH3 (ʘʤʤʠʘʢ), ɹʊʂ (ʙʝʥʟʦʣ-ʪʦʣʫʦʣ-ʢʩʠʣʦʣ), CS2 (ʩʝʨʦʫʛʣʝʨʦʜ), COS 

(ʩʫʣʴʬʠʜ ʢʨʙʦʥʠʣʘ), HF (ʬʪʦʨʦʚʦʜʦʨʦʜ) ʠ ʤʝʪʘʣʣʳ (V, Ni ʠ ʜʨʫʛʠʝ) ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʚ ʚʳʙʨʦʩʘʭ. ʊʘʙʣʠʮʘ 1.8 ʜʘʝʪ ʦʯʝʥʴ ʢʨʘʪʢʠʡ ʦʙʟʦʨ 

ʦʩʥʦʚʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʪʠʧʠʯʥʳʤʠ ʅʇɿ, ʠ ʠʭ ʦʩʥʦʚʥʳʝ 

ʠʩʪʦʯʥʠʢʠ. 

http://www.refinery.yaroslavl.su/index.php?module=fakts
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ʊʘʙʣʠʮʘ 1.8 ï ʆʩʥʦʚʥʳʝ ʟʘʛʨʷʟʥʠʪʝʣʠ ʚʦʟʜʫʭʘ ʠ ʠʭ ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʥʘ ʅʇɿ 
 

ʆʩʥʦʚʥʳʝ ʟʘʛʨʷʟʥʠʪʝʣʠ 
ʚʦʟʜʫʭʘ 

ʆʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ɼʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʝʯʠ, ʢʦʪʣʳ, ʛʘʟʦʚʳʝ ʪʫʨʙʠʥʳ 
ʈʝʛʝʥʝʨʘʪʦʨʳ ʫʩʪʘʥʦʚʦʢ ʌʂʂ (ʬʣʶʠʜ ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ 
ʢʨʝʢʠʥʛ) 
ʂʦʪʣʳ ʉʆ 
ʌʘʢʝʣʴʥʳʝ ʩʠʩʪʝʤʳ 
ʇʝʯʠ ʜʣʷ ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʦʚ 
ɿʘʚʦʜʳ ʉʋɻ ʨʘʟʜʝʣʝʥʠʷ ʉʆ2 

ʆʢʠʩʴ ʫʛʣʝʨʦʜʘ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʝʯʠ ʠ ʢʦʪʣʳ 
ʈʝʛʝʥʝʨʘʪʦʨʳ ʫʩʪʘʥʦʚʦʢ ʌʂʂ 
ʂʦʪʣʳ ʉʆ 
ʋʩʪʘʥʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʨʳ 
ʌʘʢʝʣʴʥʳʝ ʩʠʩʪʝʤʳ 
ʇʝʯʠ ʜʣʷ ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʦʚ 

ʆʢʩʠʜʳ ʘʟʦʪʘ (NOʭ) ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʝʯʠ, ʢʦʪʣʳ, ʛʘʟʦʚʳʝ ʪʫʨʙʠʥʳ 
ʈʝʛʝʥʝʨʘʪʦʨʳ ʫʩʪʘʥʦʚʦʢ ʌʂʂ 
ʋʩʪʘʥʦʚʢʘ ʧʨʦʢʘʣʢʠ ʥʝʬʪʷʥʦʛʦ ʢʦʢʩʘ 
ʂʦʪʣʳ ʉʆ 
ʇʝʯʠ ʜʣʷ ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʦʚ 
ʌʘʢʝʣʴʥʳʝ ʩʠʩʪʝʤʳ 

ɿʘʢʠʩʴ ʘʟʦʪʘ ʈʝʛʝʥʝʨʘʪʦʨʳ ʫʩʪʘʥʦʚʦʢ ʌʂʂ 
 

ʊʚʝʨʜʳʝ ʯʘʩʪʠʮʳ (ʚʢʣʯʁʘʷ 
ʤʝʪʘʣʣʳ) 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʝʯʠ ʠ ʢʦʪʣʳ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʩʞʠʛʘʥʠʠ 
ʞʠʜʢʦʛʦ ʥʝʬʪʝʟʘʚʦʜʩʢʦʛʦ ʪʦʧʣʠʚʘ 
ʈʝʛʝʥʝʨʘʪʦʨʳ ʫʩʪʘʥʦʚʦʢ ʌʂʂ 
ʂʦʪʣʳ ʉʆ 
ʋʩʪʘʥʦʚʢʠ ʢʦʢʩʦʚʘʥʠʷ 
ʇʝʯʠ ʜʣʷ ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʦʚ 

ʆʢʩʠʜʳ ʩʝʨʳ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʝʯʠ, ʢʦʪʣʳ, ʛʘʟʦʚʳʝ ʪʫʨʙʠʥʳ 
ʈʝʛʝʥʝʨʘʪʦʨʳ ʫʩʪʘʥʦʚʦʢ ʌʂʂ 
ʂʦʪʣʳ ʉʆ 
ʋʩʪʘʥʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʨʳ 
ʌʘʢʝʣʴʥʳʝ ʩʠʩʪʝʤʳ 
ʇʝʯʠ ʜʣʷ ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʦʚ 

ʃʝʪʫʯʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ 
ʩʦʝʜʠʥʝʥʠʷ (ʃʆʉ) 

ʆʙʲʝʢʪʳ ʜʣʷ ʭʨʘʥʝʥʠʡ ʠ ʦʙʨʘʙʦʪʢʠ 
ʋʩʪʘʥʦʚʢʠ ʩʝʧʘʨʘʮʠʠ ʛʘʟʦʚ 
ʉʠʩʪʝʤʳ ʨʘʟʜʝʣʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘ/ʚʦʜʳ 
ʅʝʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʚʳʙʨʦʩʳ (ʢʣʘʧʘʥʳ, ʬʣʘʥʮʳ ʠ ʪ.ʜ.) 
ɺʳʧʫʩʢʥʳʝ ʦʪʚʝʨʩʪʠʷ 
ʌʘʢʝʣʴʥʳʝ ʩʠʩʪʝʤʳ 

 

ʋʛʣʝʢʠʩʣʳʡ ʛʘʟ (CO2) ʩʯʠʪʘʝʪʩʷ ʧʘʨʥʠʢʦʚʳʤ ʛʘʟʦʤ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʬʦʢʫʩʝ 

ʜʠʩʢʫʩʩʠʠ ʦ ʛʣʦʙʘʣʴʥʦʤ ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ. ʆʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʚʳʙʨʦʩʦʚ CO2 ï ʵʪʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʠʠ. ʉʦ ʚʨʝʤʝʥʠ ʧʝʨʚʦʛʦ ʥʝʬʪʷʥʦʛʦ ʢʨʠʟʠʩʘ ʚ 1973 ʛʦʜʫ 

ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʟʘʚʦʜʳ ʧʨʝʜʧʨʠʥʷʣʠ ʩʦʚʤʝʩʪʥʳʝ ʫʩʠʣʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʠ ʤʝʨʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʩʧʨʦʩ ʵʥʝʨʛʠʠ ʥʘ 

ʅʇɿ ʫʚʝʣʠʯʠʣʩʷ ʠʟ-ʟʘ ʫʞʝʩʪʦʯʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʩ 

ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʷʞʝʣʦʛʦ ʪʦʧʣʠʚʘ ʢ ʪʦʧʣʠʚʫ ʜʣʷ ʪʨʘʥʩʧʦʨʪʘ. 

ʆʢʠʩʴ ʫʛʣʝʨʦʜʘ (ʉʆ) ʚʩʝʛʜʘ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʧʨʦʜʫʢʪ ʧʨʦʮʝʩʩʦʚ 

ʩʛʦʨʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʥʝʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʛʦʨʝʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʦʪʥʦʰʝʥʠʝ ʚʳʙʨʦʩʦʚ CO ʩ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʦʚ ʥʝ ʦʯʝʥʴ ʚʳʩʦʢʦʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ CO2. 

ʆʢʩʠʜʳ ʘʟʦʪʘ (NOx) ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʘʪʤʦʩʬʝʨʫ ʤʦʛʫʪ ʩʦʝʜʠʥʷʪʴʩʷ ʩ ʚʦʜʦʡ ʠ 

ʩʪʘʪʴ ʯʘʩʪʴʶ çʢʠʩʣʦʪʥʳʭ ʜʦʞʜʝʡè. ʂʨʦʤʝ ʪʦʛʦ, NOx ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʣʝʪʫʯʠʤʠ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʠ ʩʦʣʥʝʯʥʳʤ ʩʚʝʪʦʤ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 
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ʧʨʠʟʝʤʥʦʛʦ ʦʟʦʥʘ. ʀʩʪʦʯʥʠʢʘʤʠ NOx ʚ ʦʩʥʦʚʥʦʤ ʷʚʣʷʶʪʩʷ ʧʨʦʮʝʩʩʳ ʛʦʨʝʥʠʷ; ʧʨʠ 

ʩʛʦʨʘʥʠʠ ʪʦʧʣʠʚʘ ʘʟʦʪ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʩʤʝʩʴ NO2 ʠ NO. ʋʩʣʦʚʠʷ ʛʦʨʝʥʠʷ ʠʛʨʘʶʪ ʟʜʝʩʴ 

ʚʘʞʥʫʶ ʨʦʣʴ. N2O (ʚʝʩʝʣʷʱʠʡ ʛʘʟ) ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʧʘʨʥʠʢʦʚʳʤ ʛʘʟʦʤ, ʢʦʪʦʨʳʡ 

ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʨʫʰʝʥʠʶ ʩʪʨʘʪʦʩʬʝʨʥʦʛʦ ʦʟʦʥʘ. 

ɺʳʙʨʦʩʳ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʚʳʟʚʘʥʳ ʩʞʠʛʘʥʠʝʤ ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ, ʜʨʫʛʠʤ 

ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ï ʧʨʦʮʝʩʩʳ 

ʨʝʛʝʥʝʨʘʮʠʠ ʢʘʪʘʣʠʟʘʪʦʨʘ. ʏʘʩʪʠʮʳ, ʩʦʜʝʨʞʘʱʠʝ ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ (ʥʘʧʨʠʤʝʨ, 

ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʠ ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʝ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ), ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚ ʢʦʥʪʝʢʩʪʝ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ. 

ʆʢʩʠʜ ʩʝʨʳ (SO2) ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʚ ʘʪʤʦʩʬʝʨʫ ʤʦʞʝʪ ʩʦʝʜʠʥʷʪʴʩʷ ʩ 

ʘʪʤʦʩʬʝʨʥʦʡ ʚʣʘʛʦʡ ʠ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʝʨʥʠʩʪʫʶ ʢʠʩʣʦʪʫ ï ʢʦʤʧʦʥʝʥʪ çʢʠʩʣʦʪʥʳʭ 

ʜʦʞʜʝʡè. ʆʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʚʳʙʨʦʩʦʚ SO2 ʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʝ ï ʥʘʛʨʝʚ ʩʳʨʴʷ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ ʟʘ ʩʯʝʪ ʩʞʠʛʘʥʠʷ ʪʦʧʣʠʚʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ 

ʩʞʠʛʘʥʠʠ ʩʝʨʘ ʪʦʧʣʠʚʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ SO2. ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ 

ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ ʠ ʫʪʠʣʠʟʘʮʠʠ ʩʝʨʳ ʩʫʱʝʩʪʚʫʝʪ ʧʨʷʤʘʷ ʩʚʷʟʴ 

ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ ʚ ʩʳʨʴʝ ʠ ʚʳʙʨʦʩʘʤʠ ʩ ʜʳʤʦʚʳʤʠ ʛʘʟʘʤʠ ʜʠʦʢʩʠʜʘ ʩʝʨʳ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʪʦʧʣʠʚʝ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ï ʵʪʦ ʪʦʯʥʳʡ ʙʘʣʘʥʩ ʤʝʞʜʫ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʥʘʛʨʝʚʝ ʧʦʪʦʢʦʚ, ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ ʚ ʩʳʨʴʝ, ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ʚʳʙʨʦʩʦʚ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴʶ. ɼʨʫʛʦʡ ʠʩʪʦʯʥʠʢ ʦʙʨʘʟʦʚʘʥʠʷ 

ʜʠʦʢʩʠʜʘ ʩʝʨʳ ï ʛʘʟʳ ʩ ʫʩʪʘʥʦʚʦʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʨʳ ʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ. ɺʚʠʜʫ 

ʥʝʧʦʣʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʥʘ ʢʘʪʘʣʠʟʘʪʦʨʝ ʣʠʙʦ ʥʝʧʦʣʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʧʨʦʜʫʢʪʦʚ 

ʨʝʘʢʮʠʠ ʯʘʩʪʴ ʩʝʨʥʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʩʪʘʝʪʩʷ ʚ ʜʳʤʦʚʳʭ ʛʘʟʘʭ, ʚʳʭʦʜʷʱʠʭ ʩ 

ʫʩʪʘʥʦʚʦʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʨʳ, ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ. 

ʃʝʪʫʯʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ (ʃʆʉ) ʤʦʛʫʪ ʚʩʪʫʧʘʪʴ ʚ ʨʝʘʢʮʠʶ ʩ NOx ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ, ʬʦʨʤʠʨʫʷ ʥʠʟʢʦʫʨʦʚʥʝʚʳʡ ʦʟʦʥ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʙʨʦʩʳ 

ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʙʣʝʤʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʟʘʧʘʭʘʤʠ, 

ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʞʘʣʦʙʳ ʩʦ ʩʪʦʨʦʥʳ ʞʠʪʝʣʝʡ ʙʣʠʟʣʝʞʘʱʠʭ ʨʘʡʦʥʦʚ. ʀʩʪʦʯʥʠʢʦʤ 

ʚʳʙʨʦʩʦʚ ʃʆʉ ʷʚʣʷʶʪʩʷ ʠʩʧʘʨʝʥʠʝ ʠ ʫʪʝʯʢʘ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʬʨʘʢʮʠʡ, ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʩʚʷʟʘʥʥʳʭ ʩʦ ʚʩʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʝʨʝʨʘʙʦʪʢʠ, ʥʘʧʨʠʤʝʨ, ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʚʳʙʨʦʩʳ 

ʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʙʦʪʘʶʱʝʛʦ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʢʘʭ, ʧʨʠ 

ʭʨʘʥʝʥʠʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦʪʝʨʴ ʠ ʦʪ ʠʩʧʘʨʝʥʠʡ ʧʨʠ ʦʯʠʩʪʢʝ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʋʛʣʝʚʦʜʦʨʦʜʳ ʤʦʛʫʪ ʪʘʢʞʝ ʚʳʭʦʜʠʪʴ ʧʨʠ ʥʝʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʛʦʨʝʥʠʷ, ʥʦ ʵʪʦ 

ʣʠʰʴ ʥʝʙʦʣʴʰʦʡ ʚʢʣʘʜ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʜʘʥʥʳʝ ʧʦ ʩʫʤʤʘʨʥʳʤ 

ʚrʙʨʦʩʘʤ ʦʪʜʝʣʴʥʳʭ ʥʦʨʤʠʨʫʝʤʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʅʇɿ (ʨʠʩʫʥʦʢ 1.18). 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʢ ʦʩʥʦʚʥʳʤ ʟʘʛʨʷʟʥʠʪʝʣʷʤ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʯʠʪʘʪʴʩʷ ʤʘʨʢʝʨʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ 12 ʠʟ ʦʙʱʝʛʦ ʯʠʩʣʘ, ʚʥʦʩʷʱʠʭ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʢʣʘʜ ʚ 

ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ. ɺʘʣʦʚʳʡ ʚʳʙʨʦʩ ʵʪʠʭ ʚʝʱʝʩʪʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1.9. 
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ʊʘʙʣʠʮʘ 1.9 ï ɺʘʣʦʚʳʡ ʚʳʙʨʦʩ ʦʩʥʦʚʥʳʭ ʚʝʱʝʩʪʚ ʅʇɿ 

ɺʝʱʝʩʪʚʘ ɺʘʣʦʚʳʡ ʚʳʙʨʦʩ, 
ʪ/ʛʦʜ 

ʉʝʨʳ ʜʠʦʢʩʠʜ 19908,25 
ʋʛʣʝʚʦʜʦʨʦʜʳ ʧʨʝʜʝʣʴʥʳʝ C1-C-5 (ʠʩʢʣʶʯʘʷ ʤʝʪʘʥ) 11928,014 

ɸʟʦʪʘ ʜʠʦʢʩʠʜ 6917,9 

ʋʛʣʝʚʦʜʦʨʦʜʳ ʧʨʝʜʝʣʴʥʳʝ C6-C10 6528,9 

ʋʛʣʝʨʦʜʘ ʦʢʩʠʜ 5565,26 

ɸʟʦʪʘ ʦʢʩʠʜ 1806,3 
ʇʳʣʴ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ ʤʝʥʝʝ 20, 20 ï 
70, ʘ ʪʘʢʞʝ ʙʦʣʝʝ 70 ʧʨʦʮʝʥʪʦʚ 890,35 

ʄʝʪʘʥ 849,2 
ʋʛʣʝʚʦʜʦʨʦʜʳ ʧʨʝʜʝʣʴʥʳʝ C12-C-19 759,64 
ɸʤʠʣʝʥʳ (ʩʤʝʩʴ ʠʟʦʤʝʨʦʚ) 674,4 

ʋʛʣʝʨʦʜʘ ʜʠʦʢʩʠʜ 543,36 
 

 

ʈʠʩʫʥʦʢ 1.18 ï ʉʫʤʤʘʨʥʳʝ ʩʙʨʦʩ rʟʘʛʨʷʟʥʷʶʱʠʭ ʩʪʦʯʥʳʝ ʚʦʜʳ ʚʝʱʝʩʪʚ 

 

1.3.2 ʉʙʨʦʩʳ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ 

 

ʅʇɿ ʧʦʪʨʝʙʣʷʶʪ ʚʦʜʫ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ 

ʧʘʨʘ, ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʳ, ʚʦʜʳ ʩʠʩʪʝʤʳ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʠ ʩʭʝʤ ʧʦʜʘʯʠ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʚʦʜʳ. ɺʦʜʘ ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʧʝʨʘʮʠʷʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʅʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠʩʧʦʣʴʟʫʝʤʦʡ ʥʘ ʅʇɿ ʚʦʜʳ ʧʨʠʚʝʜʝʥʳ ʚ 

ʦʙʟʦʨʝ WWF. 
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ʊʘʙʣʠʮʘ 1.10 ï ʂʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʠʟ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʥʘ ʅʇɿ  

 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʙʠʨʘʝʤʦʡ ʚʦʜʳ 

ʪʳʩ.ʢʫʙ.ʤ. 

ʇʝʨʚʠʯʥʘʷ 
ʧʝʨʝʨʘʙʦʪʢʘ 
ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ, 
ʪʳʩ. ʪ 

ʋʜʝʣʴʥʳʡ 
ʧʦʢʘʟʘʪʝʣʴ, 
ʢʫʙ.ʤ/ʪʳʩ.ʪ 

ɸʆ çɸʥʪʠʧʠʥʩʢʠʡ ʅʇɿè 4,5 3 000 000 0,0015 
ʆʆʆ çɸʬʠʧʩʢʠʡ ʅʇɿè 1542,8 2 511 400 0,6100 
ʆʆʆ çʇʆ 
çʂʠʨʠʰʠʥʝʬʪʝʦʨʛʩʠʥʪʝʟè ï 20 108 600 ð 

ʆʆʆ çʃʋʂʆʁʃï
ɺʦʣʛʦʛʨʘʜʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘè 7 798,4 9 589 200 0,8100 

ʆʆʆ çʃʋʂʆʁʃï
ʅʠʞʝʛʦʨʦʜʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 451,9 14 255 900 0,0300 

ʆʆʆ çʃʋʂʆʁʃï
ʇʝʨʤʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 25 733 11 849 400 2,1700 

ʆʆʆ çʃʋʂʆʁʃï
ʋʭʪʘʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘè ð 3 561 900 ð 

ʆʆʆ çʅʠʞʥʝʚʘʨʪʦʚʩʢʦʝ 
ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʝ 
ʦʙʲʝʜʠʥʝʥʠʝè 

61,6 4 000 000 0,0200 

ɿɸʆ çʇʝʪʨʦʩʘʭè 425,8 200 000 2,1300 
ɿɸʆ çʈʷʟʘʥʩʢʠʡ ʅʇɿè 32 417 14 564 800 2,2300 
ʇɸʆ çʉʘʨʘʪʦʚʩʢʠʡ ʅʇɿè 3162,66 6 100 000 0,4700 
ʆɸʆ çʉʣʘʚʥʝʬʪʴ-
ʗʨʦʩʣʘʚʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 8 482 12 577 100 0,6700 

 

ʀʟ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʟʘʚʦʜʦʚ ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʧʦʪʝʨʠ ʟʘ ʩʯʝʪ ʧʘʨʘ ʠ 

ʢʦʥʪʫʨʦʚ ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʳ: 

ʘ) ʢʦʥʜʝʥʩʘʪʦʤ ʧʨʦʜʫʚʢʠ; 

ʙ) ʧʦʪʨʝʙʣʷʝʤʳʤ ʧʘʨʦʤ; 

ʚ) ʠʩʧʘʨʝʥʠʝʤ; 

ʛ) ʧʨʦʜʫʚʢʦʡ ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʦʡ ʠ ʧʨʦʪʝʯʢʦʡ ʠʟ ʢʦʥʪʫʨʘ. 

ʇʦʪʝʨʠ ʦʪ ʧʦʞʘʨʥʳʭ ʩʭʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʧʣʘʥʦʚʳʝ 

ʧʨʦʜʫʚʢʠ, ʚʦʜʫ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ/ʠʣʠ ʧʨʠʤʝʥʝʥʠʷ ʘʚʘʨʠʡʥʦʛʦ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠ ʫʪʝʯʢʠ ʠʟ ʢʦʥʪʫʨʘ. ʏʘʩʪʴ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʧʘʨʘ, 

ʢʦʪʦʨʳʡ ʚʚʦʜʠʪʩʷ ʚ ʩʠʩʪʝʤʳ ʧʝʨʝʨʘʙʦʪʢʠ, ʚʩʪʫʧʘʝʪ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʬʨʘʢʮʠʷʤʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʚʝʱʝʩʪʚʘʤʠ. ʇʦʣʫʯʘʝʤʳʝ ʢʦʥʜʝʥʩʘʪʳ 

ʧʦʜʣʝʞʘʪ ʩʝʧʘʨʘʮʠʠ ʠ ʦʯʠʩʪʢʝ, ʥʘʧʨʠʤʝʨ, ʚ ʦʪʧʘʨʥʦʡ ʢʦʣʦʥʥʝ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ 

ʩʝʨʦʚʦʜʦʨʦʜʘ (H2S) ʠ ʘʤʤʠʘʢʘ (NH3) ʠʟ ʚʦʜʳ. ɿʘʪʝʤ ʦʯʠʱʝʥʥʘʷ ʚʦʜʘ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ, ʪʘʢʠʭ, ʢʘʢ ʦʙʝʩʩʦʣʠʚʘʥʠʝ ʥʝʬʪʠ ʠʣʠ 

ʚʦʜʥʘʷ ʧʨʦʤʳʚʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ. 

ɺʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʪʘʢʠʭ, ʢʘʢ ʦʙʝʩʩʦʣʠʚʘʥʠʝ ʥʝʬʪʠ 

ʠʣʠ ʧʨʦʤʳʚʢʘ, ʙʫʜʝʪ ʚʩʪʫʧʘʪʴ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʩ ʥʝʬʪʴʶ ʠʣʠ ʜʨʫʛʠʤʠ 

ʬʨʘʢʮʠʷʤʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. ʇʨʦʤʳʚʦʯʥʘʷ ʚʦʜʘ ʠ/ʠʣʠ ʧʘʨ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʯʠʩʪʢʠ ʠ ʚ ʩʠʩʪʝʤʘʭ ʧʨʦʜʫʚʢʠ ʜʣʷ ʨʘʙʦʪ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ, ʤʦʛʫʪ ʪʘʢʞʝ ʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʩʪʦʯʥʳʭ ʚʦʜ. 

ɼʨʫʛʠʝ ʠʩʪʦʯʥʠʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʚʢʣʶʯʘʶʪ ʩʣʝʜʫʶʱʝʝ: 

ʘ) ʚʦʜʘ ʠʟ ʨʝʟʝʨʚʫʘʨʦʚ ʩʳʨʦʡ ʥʝʬʪʠ ʠ ʧʨʦʜʫʢʪʦʚ; 

ʙ) ʣʠʚʥʝʚʳʝ ʩʪʦʢʠ, ʚʦʜʘ ʩʠʩʪʝʤʳ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ, ʧʘʨʦʚʦʡ ʢʦʥʜʝʥʩʘʪ ʠ/ʠʣʠ 

ʚʦʜʘ ʜʣʷ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʚʦʜʘ, ʢʦʪʦʨʘʷ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ ʩʳʨʦʡ ʥʝʬʪʴʶ, 

http://www.refinery.yaroslavl.su/index.php?module=fakts
http://www.refinery.yaroslavl.su/index.php?module=fakts
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ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʛʦʪʦʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʧʨʠʩʘʜʢʘʤʠ, ʭʠʤʠʢʘʪʘʤʠ ʠ/ʠʣʠ 

ʩʤʘʟʦʯʥʳʤʠ ʤʘʩʣʘʤʠ ʚ ʧʨʝʜʝʣʘʭ ʜʨʝʥʘʞʥʦʡ ʟʦʥʳ; 

ʚ) ʚʦʜʘ ʩ ʫʩʪʘʥʦʚʦʢ ʩʝʧʘʨʘʮʠʠ ʥʝʬʪʝʰʣʘʤʦʚ; 

ʛ) ʚʦʜʘ ʠʟ ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ ʪʝʨʨʠʪʦʨʠʠ ʅʇɿ; 

ʜ) ʚʦʜʘ, ʩʙʨʘʩʳʚʘʝʤʘʷ ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʝ ʨʝʟʝʨʚʫʘʨʦʚ ʠ 

ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʨʘʙʦʪʘʭ ʧʘʩʩʠʚʠʨʦʚʘʥʠʷ ʤʝʪʘʣʣʦʚ; 

ʝ) ʚʦʜʘ ʧʦʩʣʝ ʩʘʥʠʪʘʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɸʪʤʦʩʬʝʨʥʘʷ ʚʦʜʘ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʣʦʱʘʜʦʢ ʪʘʢʞʝ ʤʦʞʝʪ ʢʦʥʪʘʢʪʠʨʦʚʘʪʴ ʩ 

ʥʝʬʪʴʶ ʠ ʨʘʟʣʠʯʥʳʤʠ ʬʨʘʢʮʠʷʤʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʜʨʫʛʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʥʘʧʨʠʤʝʨ, ʚ 

ʦʙʣʘʩʪʠ ʧʦʛʨʫʟʢʠ ʠ ʨʘʟʛʨʫʟʢʠ ʜʣʷ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʚʘʛʦʥʦʚ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʟʦʥʘʭ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʵʪʠ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʚ ʟʦʥʝ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʅʇɿ ʧʨʦʠʟʚʦʜʠʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦʪʦʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, 

ʩʦʜʝʨʞʘʱʠʭ ʨʘʩʪʚʦʨʠʤʳʝ ʠ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ 

ʟʘʛʨʷʟʥʠʪʝʣʤ̫ʠ ʧʨʠ ʩʙʨʦʩʝ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʊʝʭʥʦʣʦʛʠʠ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʝʨʝʜ ʩʙʨʦʩʦʤ ʚ 

ʚʦʜʦʝʤʳ ʠʣʠ ʥʘ ʨʝʣʴʝʬ. 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚʢʣʶʯʘʶʪ: 

ʘ) ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ; 

ʙ) ʙʠʦʭʠʤʠʯʝʩʢʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʠʩʣʦʨʦʜʝ (ɹʇʂ); 

ʚ) ʭʠʤʠʯʝʩʢʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʠʩʣʦʨʦʜʝ(ʍʇʂ); 

ʛ) ʘʤʤʠʘʯʥʳʡ ʘʟʦʪ, ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ; 

ʜ) ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ; 

ʝ) ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ. 

ʞ) ʦʙʱʠʡ ʦʨʛʘʥʠʯʝʩʢʠʡ ʫʛʣʝʨʦʜ; 

ʟ) ʬʝʥʦʣʳ; 

ʠ) ʬʦʩʬʘʪʳ; 

ʢ) ʩʫʣʴʬʠʜʳ ʠ ʜʨʫʛʠʝ ʤʠʢʨʦʟʘʛʨʷʟʥʠʪʝʣʠ. 

ɺ ʊʘʙʣʠʮʝ 1.11 ʧʨʠʚʝʜʝʥʘ ʢʨʘʪʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʝʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʭ 

ʟʘʛʨʷʟʥʠʪʝʣʷʭ ʚʦʜʳ ʠ ʠʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʅʇɿ. 

ʄʝʪʦʜʳ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʅʇɿ ï ʵʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʵʪʦʤʫ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʮʝʥʪ ʩʤʝʩʪʠʣʩʷ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠ ʩʦʢʨʘʱʝʥʠʝ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʧʦʪʦʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʥʘ ʫʩʪʘʥʦʚʢʠ ʜʦʦʯʠʩʪʢʠ. 

ʅʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʧʦ ʩʪʦʯʥʳʤ ʚʦʜʘʤ ʧʨʠʚʝʜʝʥʦ ʚ ʦʙʟʦʨʝ WWF2. 

                                                 
2 ɸ. ʂʥʠʞʥʠʢʦʚ, ʅ. ʇʫʩʝʥʢʦʚʘ, ɽ. ʉʦʣʥʮʝʚʘ. ʉʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʟʛʣʷʜ ʥʘ ʨʦʩʩʠʡʩʢʫʶ 
ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʫ. ï ʄ: ɺʩʝʤʠʨʥʳʡ ʬʦʥʜ ʜʠʢʦʡ ʧʨʠʨʦʜʳ (WWF), 2008. 
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ʊʘʙʣʠʮʘ 1.11 ï ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʚ ʧʨʦʮʝʩʩʘʭ ʥʘ ʅʇɿ 
ɿʘʛʨʷʟʥʠʪʝʣʴ ʚʦʜʳ ʀʩʪʦʯʥʠʢ 

ʅʝʬʪʝʧʨʦʜʫʢʪ ʋʩʪʘʥʦʚʢʠ ʜʠʩʪʠʣʣʷʮʠʠ, ʛʠʜʨʦʦʯʠʩʪʢʠ, ʚʠʩʙʨʝʢʠʥʛʘ, 
ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ, ʛʠʜʨʦʢʨʝʢʠʥʛʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ 
ʩʤʘʟʦʯʥʳʭ ʤʘʩʝʣ, ʦʪʨʘʙʦʪʘʥʥʘʷ ʱʝʣʦʯʴ, ʢʦʤʤʫʥʘʣʴʥʳʝ 
ʩʪʦʢʠ (ʜʦʞʜʝʚʳʝ) 

H2S (RSH) ʋʩʪʘʥʦʚʢʠ ʜʠʩʪʠʣʣʷʮʠʠ, ʛʠʜʨʦʦʯʠʩʪʢʠ, ʚʠʩʙʨʝʢʠʥʛʘ, 
ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ, ʛʠʜʨʦʢʨʝʢʠʥʛʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʤʘʩʝʣ, ʦʪʨʘʙʦʪʘʥʥʘʷ ʱʝʣʦʯʴ 

NH3 (NH4+) ʋʩʪʘʥʦʚʢʠ ʜʠʩʪʠʣʣʷʮʠʠ, ʛʠʜʨʦʦʯʠʩʪʢʠ, ʚʠʩʙʨʝʢʠʥʛʘ, 
ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ, ʛʠʜʨʦʢʨʝʢʠʥʛʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʤʘʩʝʣ, ʩʘʥʠʪʘʨʥʳʝ ʙʣʦʢʠ 

ʌʝʥʦʣʳ ʋʩʪʘʥʦʚʢʠ ʜʠʩʪʠʣʣʷʮʠʠ, ʛʠʜʨʦʦʯʠʩʪʢʠ, ʚʠʩʙʨʝʢʠʥʛʘ, 
ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ, ʦʪʨʘʙʦʪʘʥʥʘʷ ʱʝʣʦʯʴ, 
ʙʘʣʣʘʩʪʥʘʷ ʚʦʜʘ 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʭʠʤʠʯʝʩʢʠʝ 
ʩʦʝʜʠʥʝʥʠʷ (ɹʇʂ, ʍʇʂ, 
TOC) 

ʋʩʪʘʥʦʚʢʠ ʜʠʩʪʠʣʣʷʮʠʠ, ʛʠʜʨʦʦʯʠʩʪʢʠ, ʚʠʩʙʨʝʢʠʥʛʘ, 
ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ, ʛʠʜʨʦʢʨʝʢʠʥʛʘ, ʩʤʘʟʦʯʥʦʝ 
ʤʘʩʣʦ, ʦʪʨʘʙʦʪʘʥʥʘʷ ʱʝʣʦʯʴ, ʢʦʤʤʫʥʘʣʴʥʳʝ ʩʪʦʢʠ 
(ʜʦʞʜʝʚʳʝ), ʩʘʥʠʪʘʨʥʳʝ ʙʣʦʢʠ 

CN-, (CNS-) ʋʩʪʘʥʦʚʢʠ ʚʠʩʙʨʝʢʠʥʛʘ, ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ, 
ʦʪʨʘʙʦʪʘʥʥʘʷ ʱʝʣʦʯʴ  

ʆɺʏ ʋʩʪʘʥʦʚʢʠ ʜʠʩʪʠʣʣʷʮʠʠ, ʚʠʩʙʨʝʢʠʥʛʘ, ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ 
ʢʨʝʢʠʥʛʘ, ʦʪʨʘʙʦʪʘʥʥʘʷ ʱʝʣʦʯʴ, ʩʘʥʠʪʘʨʥʳʝ ʙʣʦʢʠ 

ɸʤʠʥʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʋʜʘʣʝʥʠʝ ʉʆ2 ʥʘ ʟʘʚʦʜʘʭ ʉʋɻ 

 
ʊʘʙʣʠʮʘ 1.12 ï ʆʙʨʘʟʦʚʘʥʠʝ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʅʇɿ 
 ʆʙʱʠʡ ʦʙʲʝʤ ʞʠʜʢʠʭ ʦʪʭʦʜʦʚ ʋʜʝʣʴʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ, 
ʪ/ʪʳʩ.ʪ 

ʪʳʩ. ʪ ʧʝʨʚʠʯʥʘʷ 
ʧʝʨʝʨʘʙʦʪʢʘ 
ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ 
ʪʳʩ. ʪ 

ɸʆ çɸʥʪʠʧʠʥʩʢʠʡ ʅʇɿè 3,192 3 000 000 0,0010640 
ʆʆʆ çɸʬʠʧʩʢʠʡ ʅʇɿè 897,500 2 511 400 0,3573704 
ʆʆʆ çʇʆ 
çʂʠʨʠʰʠʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 

ï 20 108 600 ð 

ʆʆʆ çʃʋʂʆʁʃï
ɺʦʣʛʦʛʨʘʜʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘè 

3 492,500 9 589 200 0,3642118 

ʆʆʆ çʃʋʂʆʁʃï
ʅʠʞʝʛʦʨʦʜʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 

6 228,600 14 255 900 0,4369138 

ʆʆʆ çʃʋʂʆʁʃï
ʇʝʨʤʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 

8 438,400 11 849 400 0,7121373 

ʆʆʆ çʃʋʂʆʁʃï
ʋʭʪʘʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘè 

2 475,000 3 561 900 0,6948539 

ʆʆʆ çʅʠʞʥʝʚʘʨʪʦʚʩʢʦʝ 
ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʝ 
ʦʙʲʝʜʠʥʝʥʠʝè 

133,300 4 000 000 0,0333250 

ɿɸʆ çʇʝʪʨʦʩʘʭè 35,300 200 000 0,1765000 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʜʘʥʥʳʝ ʧʦ ʚʘʣʦʚʳʤ ʩʙʨʦʩʘʤ 

ʥʦʨʤʠʨʫʝʤʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʅʇɿ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʢ ʦʩʥʦʚʥʳʤ ʟʘʛʨʷʟʥʠʪʝʣʷʤ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʯʠʪʘʪʴʩʷ 
ʤʘʨʢʝʨʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ 8 ʠʟ ʦʙʱʝʛʦ ʯʠʩʣʘ, ʚʥʦʩʷʱʠʭ ʤʘʢʩʠʤʘʣʥɹʳʡ 
ʚʢʣʘʜ ʚ ʟʘʛʨʷʟʥʝʥʠʝ ʛʠʜʨʦʩʬʝʨʳ. ɺʘʣʦʚʳʡ ʩʙʨʦʩ ʵʪʠʭ ʚʝʱʝʩʪʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1.13. 
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ʊʘʙʣʠʮʘ 1.13 ï ɺʘʣʦʚʳʡ ʩʙʨʦʩ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ˉ ɺʝʱʝʩʪʚʦ ɺʘʣʦʚʳʡ ʩʙʨʦʩ, 
ʪ/ʛʦʜ 

1 ʉʫʣʴʬʘʪ-ʘʥʠʦʥ (ʩʫʣʴʬʘʪʳ) 6666,38 

2 ʉʫʭʦʡ ʦʩʪʘʪʦʢ 3505,59 

3 ʍʇʂ 2796,64 
4 ʍʣʦʨʠʜ-ʘʥʠʦʥ (ʭʣʦʨʠʜʳ) 1098,59 

5 ɸʤʤʦʥʠʡ-ʠʦʥ 967,13 

6 ɺʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ 181,74 

7 ʅʠʪʨʘʪ-ʘʥʠʦʥ 145,35 

8 ʅʝʬʪʝʧʨʦʜʫʢʪʳ (ʥʝʬʪʴ) 118,94 
 

1.3.3 ʆʙʨʘʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ 

ʂʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʥʘ ʟʘʚʦʜʘʭ, ʤʘʣʦ, ʝʩʣʠ ʩʨʘʚʥʠʪʴ ʝʛʦ ʩ 
ʢʦʣʠʯʝʩʪʚʦʤ ʩʳʨʴʷ ʠ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ. ʆʪʭʦʜʳ ʅʇɿ ʦʙʳʯʥʦ 
ʦʭʚʘʪʳʚʘʶʪ ʪʨʠ ʢʘʪʝʛʦʨʠʠ ʤʘʪʝʨʠʘʣʦʚ: 

ʘ) ʰʣʘʤʳ, ʢʘʢ ʥʝʬʪʷʥʳʝ (ʥʘʧʨʠʤʝʨ, ʦʩʘʜʦʢ ʨʝʟʝʨʚʫʘʨʦʚ), ʪʘʢ ʠ ʥʝ ʥʝʬʪʷʥʳʝ 
(ʥʘʧʨʠʤʝʨ, ʠʟ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ), 

ʙ) ʜʨʫʛʠʝ ʦʪʭʦʜʳ ʅʇɿ, ʚʢʣʶʯʘʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʞʠʜʢʠʝ, ʧʦʣʫʞʠʜʢʠʝ ʠʣʠ 
ʪʚʝʨʜʳʝ ʦʪʭʦʜʳ (ʥʘʧʨʠʤʝʨ, ʟʘʛʨʷʟʥʝʥʥʳʝ ʧʦʯʚʳ, ʦʪʨʘʙʦʪʘʥʥʳʝ ʢʘʪʘʣʠʟʘʪʦʨʳ 
ʧʨʦʮʝʩʩʦʚ ʢʦʥʚʝʨʩʠʠ, ʥʝʬʪʷʥʳʝ ʦʪʭʦʜʳ, ʟʦʣʘ ʫʩʪʘʥʦʚʦʢ ʩʞʠʛʘʥʠʷ, ʦʪʨʘʙʦʪʘʥʥʘʷ 
ʱʝʣʦʯʴ, ʦʪʨʘʙʦʪʘʥʥʘʷ ʛʣʠʥʘ, ʦʪʨʘʙʦʪʘʥʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʠʩʣʳʡ ʛʫʜʨʦʥ); 

ʚ) ʦʪʭʦʜʳ ʥʝ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ, ʥʘʧʨʠʤʝʨ, ʙʳʪʦʚʳʝ, ʦʪʭʦʜʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 
ʠ ʩʥʦʩʘ. 

ʊʘʙʣʠʮʘ 1.14 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʢʨʘʪʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʩʥʦʚʥʳʭ ʪʠʧʘʭ ʪʚʝʨʜʳʭ 
ʦʪʭʦʜʦʚ, ʦʙʨʘʟʫʝʤʳʭ ʥʘ ʅʇɿ, ʠ ʠʭ ʠʩʪʦʯʥʠʢʘʭ. 

 
ʊʘʙʣʠʮʘ 1.14 ï ʆʩʥʦʚʥʳʝ ʪʚʝʨʜʳʝ ʦʪʭʦʜʳ ʅʇɿ 
ʊʠʧ ʦʪʭʦʜʦʚ ʂʘʪʝʛʦʨʠʷ ʀʩʪʦʯʥʠʢ 

ʅʝʬʪʝʩʦʜʝʨʞʘʱʠʝ 
ʤʘʪʝʨʠʘʣʳ 

ʅʝʬʪʝʰʣʘʤʳ 
ʆʪʩʪʦʡ ʨʝʟʝʨʚʫʘʨʘ, ʠʣ ʙʠʦʦʯʠʩʪʢʠ, 
ʰʣʘʤ ʩʝʧʘʨʘʪʦʨʦʚ, ʰʣʘʤ ʦʯʠʩʪʢʠ 
ʩʪʦʯʥʳʭ ʚʦʜ, ʟʘʛʨʷʟʥʝʥʥʳʝ ʧʦʯʚʳ  

ʊʚʝʨʜʳʝ 
ʤʘʪʝʨʠʘʣʳ 

ʟʘʛʨʷʟʥʝʥʥʳʝ ʧʦʯʚʳ, ʦʩʪʘʪʢʠ ʥʝʷʪʷʥʦʛʦ 
ʨʘʟʣʠʚʘ, ʬʠʣʴʪʨ ʢʠʩʣʦʡ ʛʣʠʥʳ, ʦʩʪʘʪʢʠ 
ʩʤʦʣ, ʬʠʣʴʪʨʦʚʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, 
ʫʧʣʦʪʥʝʥʠʷ, ʠʟʦʣʷʮʠʷ 

ʅʝ ʥʝʬʪʷʥʳʝ ʤʘʪʝʨʠʘʣ  r

ʆʪʨʘʙʦʪʘʥʥʳʝ 
ʢʘʪʘʣʠʟʘʪʦʨʳ 
(ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 
ʜʨʘʛʤʝʪʘʣʣʦʚ) 

ʂʘʪʘʣʠʟʘʪʦʨ ʋʩʪʘʥʦʚʢʠ ʌʂʂ, 
ʢʘʪʘʣʠʟʘʪʦʨ ʛʠʜʨʦʦʙʝʩʩʝʨʠʚʘʥʠʷ 
/ʛʠʜʨʦʦʯʠʩʪʢʠ, ʢʘʪʘʣʠʟʘʪʦʨ ʫʩʪʘʥʦʚʢʠ 
ʧʦʣʠʤʝʨʠʟʘʮʠʠ, ʢʘʪʘʣʠʟʘʪʦʨ ʛʣʫʙʦʢʦʡ 
ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʦʩʪʘʪʢʦʚ 

ɼʨʫʛʠʝ 
ʤʘʪʝʨʠʘʣ r

ʉʤʦʣʳ, ʰʣʘʤʳ ʧʦʜʧʠʪʦʯʥʦʡ ʚʦʜʳ 
ʢʦʪʣʘ, ʚʣʘʛʦʧʦʛʣʦʪʠʪʝʣʠ ʠ ʘʙʩʦʨʙʝʥʪʳ, 
ʥʝʡʪʨʘʣʴʥʳʡ ʰʣʘʤ ʩ ʫʩʪʘʥʦʚʢʠ 
ʘʣʢʠʣʠʨʦʚʘʥʠʷ, ʦʪʭʦʜʳ ʩ 
ʜʝʩʫʣʴʬʫʨʠʟʘʮʠʠ ʜʳʤʦʚʳʭ ʛʘʟʦʚ 

ɹʘʢʠ ʠ ʨʝʟʝʨʚʫʘʨʳ 
ɼʨʫʛʠʝ 
ʤʘʪʝʨʠʘʣ r

ʄʝʪʘʣʣ, ʩʪʝʢʣʦ, ʧʣʘʩʪʠʢ, ʢʨʘʩʢʘ 
ʈʘʜʠʦʘʢʪʠʚʥʳʝ ʦʪʭʦʜʳ 
(ʝʩʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ) ʂʘʪʘʣʠʟʘʪʦʨʳ, ʦʪʭʦʜʳ ʣʘʙʦʨʘʪʦʨʠʠ 

ʇʨʦʜʫʢʪʳ ʢʦʨʨʦʟʠʠ ʅʘʣʝʪ ʩʚʠʥʮʦʚʳʭ/ʥʝʩʚʠʥʮʦʚʳʭ ʪʨʫʙ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1.14 

ʊʠʧ ʦʪʭʦʜʦʚ ʂʘʪʝʛʦʨʠʷ ʀʩʪʦʯʥʠʢ 

ʉʪʨʦʠʪʝʣʴʥʳʡ/ʛʦʨʦʜʩʢʦʡ 
ʤʫʩʦʨ 

 

ʄʝʪʘʣʣʠʯʝʩʢʠʡ ʩʢʨʘʧ, ʙʝʪʦʥ, ʘʩʬʘʣʴʪ, 
ʩʪʨʦʠʪʝʣʴʥʳʡ ʛʨʫʥʪ, ʘʩʙʝʩʪ, 
ʤʠʥʝʨʘʣʥɹʳʝ ʚʦʣʦʢʥʘ, 
ʧʣʘʩʪʤʘʩʩʘ/ʣʝʩʦʤʘʪʝʨʠʘʣ 

ʆʪʨʘʙʦʪʘʥʥʳʝ 
ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ 

ʍʠʤʣʘʙʦʨʘʪʦʨʠʷ, ʱʝʣʦʯʴ, ʢʠʩʣʦʪʘ, 
ʧʨʠʩʘʜʢʠ, ʫʛʣʝʢʠʩʣʳʡ ʥʘʪʨʠʡ, 
ʨʘʩʪʚʦʨʠʪʝʣʠ, ʄʕɸ/ɼʕɸ (ʤʦʥʦ-
/ʜʠʵʪʘʥʦʣ ʘʤʠʥ) 

ʇʠʨʦʬʦʨʥʳʝ ʦʪʣʦʞʝʥʠʷ ʆʪʣʦʞʝʥʠʷ ʚ ʙʘʢʘʭ/ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
ʫʩʪʘʥʦʚʢʘʭ 

ʉʤʝʰʘʥʥʳʝ ʦʪʭʦʜʳ ɹʳʪʦʚʳʝ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʪʭʦʜʳ 

ʆʪʨʘʙʦʪʘʥʥʦʝ ʤʘʩʣʦ 
ʉʤʘʟʦʯʥʦʝ ʤʘʩʣʦ, ʥʝʬʪʷʥʘʷ ʵʤʫʣʴʩʠʷ, 
ʤʘʩʣʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʫʣʦʚʣʝʥʥʳʡ 
ʥʝʬʪʝʧʨʦʜʫʢʪ, ʤʦʪʦʨʥʦʝ ʤʘʩʣʦ 

 

ʅʝʬʪʴ, ʦʩʪʘʚʰʘʷʩʷ ʚ ʰʣʘʤʝ ʠʣʠ ʜʨʫʛʠʭ ʚʠʜʘʭ ʦʪʭʦʜʦʚ, ʷʚʣʷʝʪʩʷ ʧʦʪʝʨʝʡ ʧʨʦʜʫʢʪʘ, 

ʠ ʪʘʤ, ʛʜʝ ʵʪʦ ʚʦʟʤʦʞʥʦ, ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʫʩʠʣʠʷ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʵʪʦʡ ʥʝʬʪʠ. 

ʊʝʥʜʝʥʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʬʪʷʥʦʛʦ ʰʣʘʤʘ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʙʨʘʟʦʚʘʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʣʘ ʚʦʟʨʦʩʣʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʦʩʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʦʯʠʩʪʢʠ ʩʪʦʢʦʚ ʅʇɿ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʝʪ ʟʘ ʩʯʝʪ ʤʦʥʪʘʞʘ ʥʦʚʳʭ 

ʫʩʪʘʥʦʚʦʢ ʛʠʜʨʦʢʨʝʢʠʥʛʘ, ʫʩʪʘʥʦʚʦʢ ʛʠʜʨʦʦʯʠʩʪʢʠ ʠ ʧʳʣʝʫʣʦʚʠʪʝʣʝʡ ʥʘ ʫʩʪʘʥʦʚʢʘʭ 

ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ. ɼʣʷ ʚʩʝʭ ʵʪʠʭ ʢʘʪʝʛʦʨʠʡ ʦʪʭʦʜʦʚ ʚʦʟʨʘʩʪʘʝʪ ʜʦʣʷ ʧʨʠʚʣʝʯʝʥʠʷ 

ʧʦʜʨʷʜʯʠʢʦʚ ʜʣʷ ʦʯʠʩʪʢʠ ʠ ʫʜʘʣʝʥʠʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʣʦɦ ʘʜʢʠ. 

ʅʝʢʦʪʦʨʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʩʫʤʤʘʨʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ ʅʇɿ ʟʘ 

2007 ʛʦʜ ʜʘʥʘ ʚ ʦʙʟʦʨʝ WWF. 
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ʊʘʙʣʠʮʘ 1.15 ï ʂʦʣʠʯʝʩʪʚʦ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʥʘ ʅʇɿ  

 

ʆʙʱʘʷ ʤʘʩʩʘ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ 
ʋʜʝʣʴʥʳʡ 
ʧʦʢʘʟʘʪʝʣʴ, 
ʪ/ʪʳʩ.ʪ ʪʳʩ. ʪ 

ʧʝʨʚʠʯʥʘʷ 
ʧʝʨʝʨʘʙʦʪʢʘʥʝʬʪʷʥʦʛʦ 
ʩʳʨʴʷʪʳʩ.ʪ 

ɸʆ çɸʥʪʠʧʠʥʩʢʠʡ ʅʇɿè 0,000110022 3 000 000 0,000000037 
ʆʆʆ çɸʬʠʧʩʢʠʡ ʅʇɿè 1,3 2 511 400 0,000517640 
ʆʆʆ çʇʆ 
çʂʠʨʠʰʠʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 309,342 20 108 600 0,015383567 

ʆʆʆ çʃʋʂʆʁʃï
ɺʦʣʛʦʛʨʘʜʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘè 5,713 9 589 200 0,000595774 

ʆʆʆ çʃʋʂʆʁʃï
ʅʠʞʝʛʦʨʦʜʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 19,945 14 255 900 0,001399070 

ʆʆʆ çʃʋʂʆʁʃï
ʇʝʨʤʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 37,2 11 849 400 0,003139399 

ʆʆʆ çʃʋʂʆʁʃï
ʋʭʪʘʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘè 17,65 3 561 900 0,004955221 

ʆʆʆ çʅʠʞʥʝʚʘʨʪʦʚʩʢʦʝ 
ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʝ 
ʦʙʲʝʜʠʥʝʥʠʝè 

125,831 4 000 000 0,031457750 

ɿɸʆ çʇʝʪʨʦʩʘʭè 0,1 200 000 0,000500000 
ɿɸʆ çʈʷʟʘʥʩʢʠʡ ʅʇɿè 18,359 14 564 800 0,001260505 
ʇɸʆ çʉʘʨʘʪʦʚʩʢʠʡ ʅʇɿè 36,017 6 100 000 0,006102404 
ʆɸʆ çʉʣʘʚʥʝʬʪʴ-
ʗʨʦʩʣʘʚʥʝʬʪʝʦʨʛʩʠʥʪʝʟè 141,155 12 577 100 0,011223175 

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʦʪʭʦʜʘʤ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʧʦʢʘʟʘʣ 

ʩʣʝʜʫʶʱʝʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ (ʨʠʩʫʥʦʢ 1.19). 

http://www.refinery.yaroslavl.su/index.php?module=fakts
http://www.refinery.yaroslavl.su/index.php?module=fakts


 

 

 
ʈʠʩʫʥʦʢ 1.19 ï ɺʘʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʟʦʚʘʥʠ ̫ʦʪʭʦʜʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ 
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