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͍͙̆ͦͪͤ͊ ˢΦˢΦ ́ͯ ͡Έ͙͚ͫ͟ ͔ͪͣ͟͡ΈΥ ͙͙ͫͭͦͪΎ ͙ ͍͔͔ͫͦͪͣͤͤͦͫͭΈ ....... 337 
͔̆ͦͣͤͦ͟ ˻Φ˨Φ ˸͔ ͙ͣͦͪ͊͡Έͤ·͚ ͔ͦͣͨͫ͟͟͡ ͟ мллл-͔͙ͭ͡Ό x ͪΎͤͫ͊͟ τ 
͎͍͊ͤ͡·͚ ͊ͪͻ͙͔ͭͭͯͪͤ͟·͚ ͨ͊ͣΎ͙ͭͤ͟ ͎ͦͪͦ͒͊ ................................ 341 
͙͙̉ͤ͊͟ ˤΦ˨ΦΣ ˢ͔͙ͫ͊ͤ͒ͪͤ͊͟͡ ˩Φ˹Φ ζˤ͔ͦͤͤ͊Ύ ͎ͦͪ͊͟η - ͎ ͍͊ͤ͊͡Ύ 
͙͔͒ͦͫͭͦͨͪͣ;͔͊ͭ͡ΈͤͦͫͭΈ ͎ͦͪͦ͒͊ ͔́ͣͪΌ͊͟ ................................ 345 
͍̊͊ͪͨͦ͊͟ ˻Φ˥Φ ́ ͪͯ͋;͔͍ͫ͟ - ͦ ͙͒ͤ ͙͘ ͔͍͔͚͒ͪͤ΄͙ͻ ͎͍ͦͪͦ͒ͦ    
˾ͦ ͙͙ͫͫ ........................................................................................ 348 
 
˿͔͟ͼ͙Ύ ζ͙̅ͦͫͦ͡ͺ͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ͤ͊ͯ;ͤͦ-͔ͭͻ͙ͤ;͔͎ͫͦͦ͟ 
͎͔ͨͪͦͪͫͫ͊ ͍ ͙͔ͫͭͪͦͭ͡Έ͍͔ͫͭ ͙ ͊ͪͻ͙͔͔ͭͭͯͪ͟η .............................. 352 
ˢͣͪ͊΄͔͍͊ ˢΦ́Φ ˢ͍ ͙͚ͭͦͪͫ͟ ͙ͫͭ͡Έ ͍ ͍͔͔ͫͦͪͣͤͤͦͣ 
͎͙͔ͪ͊͒ͦͫͭͪͦͭ͡Έ͍͔ͫͭ ................................................................... 353 
ˣ͊ͪͼ·ͼ ˨Φ˶ΦΣ ˿͙͍͊ͪͫͦ͟ ˨ΦˢΦ ˽ ͔ͪͦ͋ͣ͡· ͍͔͙ͯͨͪ͊ͤ͡Ύ ͍ 
͍͔͔ͫͦͪͣͤͤͦͣ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦͣ ͦ͋΅͔͍͔ͫͭ .............................. 357 
ˣ͍͍ͪ͊ͦ ˹Φ˿ΦΣ ̆ͦͪͦ΄͙͍ͦ͡ ˽Φ̑Φ ̂ ͙ͪ͋͊ͤ͊͘ͼ͙Ύ ͊͟͟ ͺ͙ͦͫͦ͡ͺͫ͊͟Ύ 
͔ͨͪͦ͋ͣ͊͡ ................................................................................... 361 
˭͍ͯ͒ͦ͊ ˢΦ˿ΦΣ ˣ·;͍ͦ͊͟ ˤΦˢΦ ˤ͘ ͙͔͚͍͙͔͊ͣͦ͒ͫͭ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͙ 
ͫͦͼ͙ͦͯ͟͡Έͭͯͪͤ·ͻ ͔͍͊ͫͨͭͦ͟ ͍ ͊ͪͻ͙͔͔ͭͭͯͪ͟ ͤ͊;͊͊͡ ̆̆ ͍ ͔͊͟ ....... 364 
ˤ͙ͦͪͦͭͦ͡ ˸Φ̑ΦΣ ̉͊΅͙ͤ͊ ˩Φ˩Φ ˤ͘ ͙͔͚͍͙͔͊ͣͦ͒ͫͭ ͙͎ͨͪͪͦ͒ͤͦͦ ͙ 
͔ͭͻ͙ͤ;͔͎ͫͦͦ͟ ͍ ͎͙͙͔͒ͪͦͫͭͪͦͭ͡Έ͍͔ͫͭΦ ˣͪ͊ͭͫ͊͟Ύ ˥̏˿Υ ͦͨ·ͭ  ͙    
͙ͯͪͦ͟ .......................................................................................... 367 
˥ͦͪ͊΄ ̒ Φ˨ΦΣ ˿͊͊͟Ύͤ ˿Φ˿Φ ˢͪ ͻ͙͔ͭͭͯͪͤ͟·͚ ͙ͦ͋͟͡ ˢ͙ͭ͊ͤͭ͒͡· ͊͟͟ 
͙͔͒͊͡ Έ͎ͤͦͦ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ˽͊ͭͦͤ͊͡ .............................................. 370 
˨͔ͣ;͔ͤͦ͟ ̒Φ˿Φ ̏ͫ ͔͙ͭͭ;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ͍ ͊ͪͻ͙͔͔ͭͭͯͪ͟ ............. 374 
˨͙͔͍͊ͪ͊͟ ˢΦ˿Φ ͔̅ ͔ͤͦͣͤ ͙ͪͯͤ ͍ ͍͔ͨͪͦͫͭͪ͊ͤͫͭ ͎ͦͪͦ͒͊ ............... 378 



10 

 

˨Ό͙͍ͤ͒ͦ͟ ˢΦˮΦΣ ˿͍͔͍ͦͭͦ͊ ˸ΦˤΦ ̉ ͔͍͔ͦ͟͡ ͙ ͼ͙ͺ͍ͪͦ͊Ύ    
͔ͪ͊͡ΈͤͦͫͭΈ ................................................................................. 382 
˭͙͚͊͋ͯ͒ͫ͟ ˨ΦˢΦ ˴ ͯ͡Έ͔ͭͯͪͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ˹͍͎ͦͦͦ ͔͎̂ͪͤͦΎ ....... 386 
˭͙͊ͪͼ͊͟Ύ ˢΦˤΦ ˤͦ ͔͚͍͙͔͒ͫͭ͘ ͼ͍͔͍͎ͭͦͦͦ ͔ͪ΄͔͙ͤΎ ͙͚͒͊ͤ͘ ͤ͊ 
;͔͍͔ͦ͊͟͡ ..................................................................................... 390 
˿͊͒·͍ͦ͊͟ ˨ΦˢΦΣ ˭͒ͦͪͦͤͦ͟ ˢΦˤΦ ˨ ͙͙ͤ͊ͣ͊͟ ͍ ͊ͪͻ͙͔͔ͭͭͯͪ͟ ........... 394 
ˮ͍ͫͭͪ͊ͭͦ ˨Φ˸Φ ˽ ͔ͪͦ͋ͣ͊͡ ͍͙͊͊͟͡ ͙ ͎͔͊ͪͯͣͤͭ͊ͼ͙Ύ ͔͙͙ͭͦͪ     
͙ͫ͡Έ͎ͤͦͦ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͙͔͔ͤͭͭ͊͟͡͡ ͍ ͺ͙ͦͫͦ͡ͺ͙͙        
˨Φ̉͊͡ ͔ͣͪͫ͊ ................................................................................ 397 
˥͍ͦͪ͋ͯͤͦ ˢΦ˿ΦΣ ˴͔ͯͤ͘ͼ͍ͦ ˿ΦˤΦ ˿ ͦͼ͙ͦͯ͟͡Έ͔ͭͯͪͤͦ ͤ͊͘;͔͙͔ͤ 
ͨ͊ͣΎ͙͍ͭͤͦ͟ ͍͔͎ͫͦͭͫͦͦ͟ ͙͍͙ͦͤͫͭͪͯͭͣ͊͘͟͟ ................................. 401 
˴͍ͯͪ͋͊ͭͦ͊ ̑ΦˢΦ ˽ͦ ͗͊ͪͤ͊Ύ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͍ ͦ͋΅͔͍͔ͫͭ ͙ͪͫ͊͟ ... 404 
˸͔͔ͤ͘ͼ͔͍ ˮΦ˿Φ ̏ ͙ͭ;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ͙ͤ͊ͯ͟ ͙ ͔ͭͻ͙͙ͤ͟ .............. 407 
˸ͦ͡Ύ͍ͦ͊͟ ˢΦˤΦ ·ʕ͔ͫͦͭͤͦ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭͦ ς ͫ ͦͼ͙͊͡Έͤ·͔ ͙ 
͙ͨͫͻ͎͙ͦͦ͡;͔͙͔ͫ͟ ͔͊ͫͨͭ͟· .......................................................... 411 
˻͔ͪ͘;ͯ͟ ˨Φ˿Φ ˽͙ ͺ͎͔͚͔͊ͦͪͫͦ͟ ͯ;͔͙͔ͤ ͦ ͦͦͭͦͣ͘͡ ͔ͫ;͔͙͙ͤ ͙ ͔͎ͦ 
͙͔͔͙͔ͨͪͣͤͤ ͍ ͊ͪͻ͙͔͔ͭͭͯͪ͟ ........................................................ 415 
˿͍͍͊ͦ͊͟ ́Φ˿ΦΣ ͙͍̆ͪͫ͊ͤͦ͊ ˩ΦˤΦ ̂ͪ ͙͙͋͊ͤͫͭ͊͟ ͊͟͟ 
͔͙ͣ͗͒ͫͼ͙͙ͨͤ͊ͪͤ͊͡Ύ ͦ͋͊ͫͭ͡Έ ͙ͨͦͤ͊ͤ͘Ύ ................................... 419 
́ͦͣ͊͡;͔͍ ˨ΦˢΦ ́ ͎͙ͪ͊ͤͫͯͣ͊ͤͣ͘ ς ͣ ͙͍͔͙͔ͪͦͦͪͤ͘͘ ͙         
͔ͭͻ͎͙ͤͦͦ͡Ύ ................................................................................. 423 
͔̋ͪ͋͊ͤΈ ˨Φ˿Φ ˽ ͔͚͔͚͙͎ͫͣͤ͟͡ ͊͟͟ ͫͨͦͫͦ͋ ͍ͨͦ·΄͔͙ͤΎ ͊͟;͔͍ͫͭ͊ 
͙͙͗ͤ͘ ......................................................................................... 426 
 
˿͔͟ͼ͙Ύ ζ˾͙͚ͯͫͫ͟ Ύ͘·͟ ͍ ͔ͣ͗ͯ͟͡Έͭͯͪͤͦͣ ͍͔ͨͪͦͫͭͪ͊ͤͫͭη ....... 430 
ˣ·;͍ͦ͊͟ ˩Φ˿Φ ˻͋ ͪ͊΅͔͙ͤΎ ͙ ͙͍͔͍͙ͨͪͭͫͭΎ ͍ ͪͯͫͫͦͣ͟ Ύ͘·͔͟Υ 
͙͙ͫͭͦͪΎ ͙ ͍͔͔ͫͦͪͣͤͤͦͫͭΈ .......................................................... 431 
ˢ͔͗ͤ͒͡ ˥͊ͣ͊͡ ˹͔ ͦͭͦͪ͟·͔ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͔͔͍ͨͪͦ͒͊ ͫ ͎͊ͪ͊͋ͫͦͦ͟ 
Ύ͘·͊͟ ͤ͊ ͙͚ͪͯͫͫ͟ Ύ͘·͟ ............................................................... 435 
˶͙͍ͨ͊ͭͦ͊ ˤΦ˿ΦΣ ˹͙͙͙ͭͤ͊͟ ˸ΦˢΦ ˣͯ ͒ͯ΅͔͔ ͎ͪͯͫͫͦͦ͟ Ύ͘·͊͟ ........ 439 
˨͔͙ͣͤ͊ ˩Φ˾Φ ̏ ͫͯͪͫ͟͟ ͍ ͙͙ͫͭͦͪΌ ͍͔ͫͦ͋ͫͭͤͤ·ͻ ͙͖ͣͤ ͙ ͙ͭͪ͊͒ͼ͙͚ 
͙ͣΎ͔ͤ͊ͪ;͔͙ͤΎ ͍ ˾͙͙ͦͫͫ ............................................................. 443 
˨͍ͯ͋ͦ͊Ύ ˤΦˢΦ ˽ ͦΎ͍͔͙͔ͤ͡ ͍ͤͦ·ͻ ͤ͊͘;͔͙͚ͤ ͯ ͙͔ͦͭͤͦͫͭ͡Έͤ·ͻ 
͙͎͔ͨͪ͊͊ͭ͡͡Έͤ·ͻ ͍ ͍͔͔ͫͦͪͣͤͤͦͣ ͪͯͫͫͦͣ͟ Ύ͘·͔͟....................... 447 



11 

 

˶͔ ͎̉ͯͤ ͙͔̆ͯ ˻ ͔͙ͫͦ͋ͤͤͦͫͭ ͙ͯ͘;͔͙ͤΎ ͎ͪͯͫͫͦͦ͟ Ύ͘·͊͟ 
͍Έ͔͙͙ͭͤ͊ͣͫͣ͟ ͔͙ͫͭͯ͒ͤͭ͊ͣ ........................................................ 450 
ˤ͊ͤ ͔̉͗ͤͫΌ͊ͤΈΣ ˿ͯͤ ˣ͙ͤͯͤ͟Έ ˹ ͔ͦͭͦͪ͟·͔ Ύ͘·͍ͦ͟·͔   
͔͙ͦͫͦ͋ͤͤͦͫͭ ͙͚ͭ͊ͫͦ͟͟-͙͚͙ͪͦͫͫͫ͟ͻ ͔͔͎͍͍ͨͪͦͦͪͦ ...................... 454 
˸͙ͻ͖͍͊͊͡ ˨Φ˥ΦΣ ˽͍ͦͨͦ͊ ˢΦˢΦ ̒ ͘·͟ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ ͙͎ͪ όͤ͊  
͙͔͔ͨͪͣͪ ͙͎ͪ· PUBG).................................................................. 456 
ˤ͔͔͊ͫͫ͟͡ ˸͊͡Έ͒ͦͤ͊͒ͦ ˢ͔͡ͻ͊ͤ͒ͪͦ ͔̆ͦͫ ˭ ͤ͊;͔͙͔ͤ ͔ͦͣͨͦͤͤͭ͊͟ 
ζ͙͙͚ͫͤη ͍ ͚ͪͯͫͫͦ͟ ͙ ͙͍͚ͣͪͦͦ ͙͙͙͔͒ͦͣ͊ͭ͟ .............................. 460 
̂͊͘͘͡ ̂ͫͣ͊ͤ ˥͙͊ͤ. ̉ ͔ͪͭ· ͙ͫͭ͡Ύ Ήͨͦͻ͙ ͍ ͔ͨͪͦ͘ ˾Φ ͎́͊ͦͪ͊ όͤ͊ 
͔͙͔ͣ͊ͭͪ͊͡ ͔͎͋ͤ͊͡Έ͚ͫͦ͟ ͙ ͚ͪͯͫͫͦ͟ ͙͔ͭͪ͊ͭͯͪ͡·ύ ....................... 464 
ˢ͙͡ ˸͊͊ͪͺ. ˻ ͔͙ͫͦ͋ͤͤͦͫͭ ͦ͋ͯ;͔͙ͤΎ ͪͯͫͫͦͣͯ͟ Ύ͘·ͯ͟                        
͍ ˿͙ͪ ͙͙ ....................................................................................... 468 
ˣΦˤΦ ˢͤΈ. ˾ ͙͚ͯͫͫ͟  Ύ͘·͟  ͍ ͍͔͔ͫͦͪͣͤͤͦͣ ˤΈ͔͔ͭͤ͊ͣ ................... 472 
̏ͫͦͤͦ ˹͎͒ͦͤ ˾Φ˸ΦˢΣ ˶͙͊ͯͪͤ͒ͯ ˿Φ́Φ˸Φ ˿ ͍͙͔ͪ͊ͤͭ͡Έͤ·͚ ͙͊ͤ͊͘͡ 
͔ͪ;͔͍͎ͦͦ Ή͙͔ͭͭ͊͟ ͍ ˾͙͙ͦͫͫ ͙ ͍ ͫͭͪ͊ͤ͊ͻ ˢͺ͙͙ͪ͟ όˢ͎͔ͤͦ͡ ͙ 
͍͙̏͊ͭͦͪ͊͟͡Έ͚ͤͦ ˥͍͙͔͔ͤύ............................................................ 476 
˻͔͙ͭͤ͊ ͙͙̆͊ͪ͡ ˣ͙͔ͪͦ͟ ˻͔ͫ͊ͤ. ̅ ͔͙ͦͤͭ;͔͙͔ͫ͟ ͙ͭͪͯ͒ͤͦͫͭ 
͎ͪͯͫͫͦͦ͟ Ύ͘·͊͟ ͒͡Ύ ͙͔͔͚ͤͦͫͭ͡ Ύ͘·͊͟ ͺͦͤ ................................. 479 
ˢ͙͡ ˢ͙͡. ́ ͙ͪͯ͒ͤͦͫͭ ͙ͨͪ ͙ͯ͘;͔͙͙ͤ ͎ͪͯͫͫͦͦ͟ Ύ͘·͊͟ ͙͔ͤͦͫͭ͡Ύ͙ͣ 
͎͊ͪ͊͋ͫͦͦ͟ Ύ͘·͊͟ ......................................................................... 482 
˹͊ͫͫͯͪ ˸͊ͪ͊ͻ. ˾ ͦΈ͡ ͎ͪͯͫͫͦͦ͟ Ύ͘·͊͟ ͍ ͍͔͔͚ͫͦͪͣͤͤͦ ˿͙ͪ ͙͙ ..... 485 
ˢ͙͋͒ͯ͊ͣͪ͡ ˶͔͚ͫ ˿͙͊͒. ́ ͍ͦͪ;͔͍ͫͭͦ ˢΦ˿.˽ͯ΄͙ͤ͊͟ ͍  ͔͔͍͔ͨͪͦ͒       
ͤ͊ ͙͚͊ͪ͊͋ͫ͟ Ύ͘·͟ ....................................................................... 488 
˽͔͍͙ͪͦ; ˴͙͊ͭ͊ͪͤ͊. ˻ ͔͙ͫͦ͋ͤͤͦͫͭ ͙ͯ͘;͔͙ͤΎ ͙͍͔͎͋ͦͪͦ͒ͫͭͤͤͦͦ͘͟͡ 
͍ͫ͊͡Ύ͎ͤͫͦͦ͟ Ύ͘·͊͟ ..................................................................... 491 
 
˿͔͟ͼ͙Ύ ζ˹͖͊͒͗ͤͦͫͭΈ ͙ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͙͔ͫͭͪͦͭ͡Έͤ·ͻ 
ͦͤͫͭͪͯ͟͟ͼ͙͚η ............................................................................ 495 
˭͚͊ͼ͔͍ ˾ΦˢΦ ˾ ͊ͫ;͖ͭ ͔͔͔͎͗ͦ͋ͭͦͤͤͦͦ͘͡ ͔͔ͨͪͪ͟·͙ͭΎ ͫ 
͍͔ͨͯͫͭͦͭͦͦ͋ͪ͊ͦ͊ͭ͘͡Ύ͙ͣ ͤ͊ ͙ͫͭ͊ͭ;͔ͫͯ͟Ό ͎ͤ͊ͪͯͯ͘͟ ͍     
͔͙͔͚͚ͤͤͤͦ͡ ͍͔ͨͦͫͭ͊ͤͦ͟ ............................................................ 496 
˩ͪ΄͍ͦ ˮΦ́ΦΣ ˸ͯͫͭ͊ͺ͔͍͊ ˽Φ˸Φ˻ΦΣ ˾͍ͦͣ͊ͤͦ ˩ΦˢΦ ˻ ͋ͦͪ͘ ͤ͊ͯ;ͤ·ͻ 
͍ͭͪͯ͒ͦ ͍ͨͦͫΎ΅͔ͤͤ·ͻ ͪ͊ͫ;͔ͭͯ ͦ͋ͦͦ͡;͔͟ .................................... 501 
˸͔͔ͤ͘ͼ͔͍ ˮΦ˿Φ ˻ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ ͔ͤͫͯ΅͙ͻ ͦͤͫͭͪͯ͟͟ͼ͙͚ ͣͦͫͭ͊ ..... 505 



12 

 

˸͙͎͍ͤ͊ͦ͊͘ ˿Φ˾Φ ˮ ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͪ͊͋ͦͭ· ͔͚͙͙ͫͫͣͦͦͪͯ͘͡Ό΅͔͎ͦ 
ͫͦ͟͡Έ͘Ύ΅͔͎ͦ ͨͦΎͫ͊ ͤ͊ ͙͔͔ͨͪͣͪ ͍͎ͦ͒ͤͦͣ͊ͫͫͦͦ ͦͤ ͔͙͔͚͎ͤͤͦͦ͡ 
ͦͫͼ͙͡͡Ύͭͦͪ͊ ............................................................................... 512 
˽͍ͦͨͦ ˢΦ˥Φ ˽ ͙͔͔͙͔ͪͣͤͤ ͎͙͚͊ͤ͊ͦ͡ ͍ ͊͒͊͘;͊ͻ ͔͙͙ͭͦͪ         
͎͙ͯͨͪͯͦͫͭ .................................................................................... 516 
˿͍͙͚͊͒ͦͫ͟ ˿ΦˢΦ ˮ ͔͙͒ͤͭͺ͙͊͟ͼ͙Ύ ͔͔ͤͨ͊ͪ͊͡͡͡Έ͙ͤͦͫͭ ͭͦͪͼ͍ͦ ͙͋͊͟͡ 
ͨͦ ͔ͫͨͭͪͯ͟ ͍͙ͯͦͯ͘͘͟͡;͔͙ͤΎ ͔ͨͦͫ͡ ͎ͯ͒͊ͪͤͦͦ ͍͔͚͍͙ͦ͒ͫͭ͘Ύ ........ 520 
˿͙͊Ύͤ ˿Φ˥Φ ˾͊ ͪ͊͋ͦͭ͊͘͟ ͔͙͙ͣͭͦ͒͟ ͦͼ͔͙ͤ͟ ͯͫͭ͊ͦͫͭͤ͡·ͻ 
͍͔͔͙͚ͨͦͪ͗͒ͤ ͙ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͔ͭͪ΅͙ͤ ͤ͊ ͙͔͔ͨͪͣͪ ͪ͊ͫ;͔ͭ͊ 
͔ͨͪͺ͙͍͚ͦͪͪͦ͊ͤͤͦ ͙͋͊͟͡ ͙ͨͪ ͎ͣͤͦͦͼ͙͍ͦ͟͡·ͻ ͎͔͙ͤ͊ͪͯ͗ͤΎͻ ... 524 
 
˿͔͟ͼ͙Ύ ͙͙̅͘;͔͎ͫͦͦ͟ ˤ͙͙ͦͫͨͭ͊ͤΎ ͙ ˿ͨͦͪͭ͊ .............................. 529 
˩͙͍ͪͣͦ͡ ˢΦ˨ΦΣ ˩͔͔͔͍ͫͤ ˢΦˢΦ ˤ͙͡Ύ͙͔ͤ ͫͨͦͪͭ͊ ͤ͊ ͺ͙͙͘;͔͔ͫͦ͟ ͙ 
͒ͯͻ͍͔ͦͤͦ ͍͒ͦͪͦ͘Έ͔ ͔͍ͫͭͯ͒ͤͭͦ ˹ˮ̂ ˸˥˿̂ .................................. 530 
˻͍ͪͦ͊͡ ˢΦ˥Φ ˮ͙ͫͭͦͪ;͔͙͔ͫ͟ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͔͎͗ͤͫͦͦ͟ ͺͯͭ͋ͦ͊͡ ..... 533 
͙͙͍̊ͭͦ͟ ˮΦ˿ΦΣ ˽͊ͨͯ΄͙ͤ ˤΦˮΦ ˭ͤ͊;͔͙͔ͤ ͫͨͦͪͭ͊ ͍ ͙͙͗ͤ͘      
;͔͍͔ͦ͊͟͡ όͤ͊ ͙͔͔ͨͪͣͪ ͔͍ͫͭͯ͒ͤͭͦ ˹ˮ̂ ˸˥˿̂ύ ............................ 537 
˿͔ͭͪ͡Έ͙͍ͤͦ͊͟ ˶Φ˽Φ ˸͙͙͎ͦͤͭͦͪͤ ͺ͙͙͘;͔͚ͫͦ͟ ͙͍͙͊ͭͤͦͫͭ͟ ͫ 
ͨͦͣͦ΅ΈΌ ͙ͤͦͫͣ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ................................................. 540 
 

 

 

  



13 

 

 

 

 

 
 
 

Ƚɑɖɢɔɫ                      

çȻɜɔɖɗɌɐəɌɫ ɘɌɞɑɘɌɞɔɖɌè



14 

 

ʉʪʫʜʝʥʪʳ 1 ʢʫʨʩʘ 12 ʛʨʫʧʧʳ ʀʀʕʉʄ ɸʙʠʙʦʢ ɸ.ɸ., ɸʤʝʨʦʚʘ ɼ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʜʦʮ., ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮ. ɹʦʙʳʣʸʚʘ 

ʊ.ʅ.  

 

ʉɽʂʈɽʊʓ ʉʀʄʄɽʊʈʀʀ 

 
ʉʠʤʤʝʪʨʠʶ ʤʳ ʚʠʜʠʤ ʚʝʟʜʝ, ʢʘʢ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ, ʪʘʢ ʠ ʚ 

ʤʘʪʝʤʘʪʠʢʝ. ʆʥʘ ʚʣʠʷʝʪ ʥʘ ʥʘʰʫ ʞʠʟʥʴ ʠ ʞʠʟʥʴ ʚʩʝʛʦ ʥʘ ʟʝʤʣʝ. ʊʘʢ 

ʯʪʦ ʞʝ ʵʪʦ ʪʘʢʦʝ, ʠ ʢʘʢʠʭ ʚʠʜʦʚ ʦʥʘ ʙʳʚʘʝʪ? ʉʠʤʤʝʪʨʠʷ - ʩʣʦʚʦ 

ʛʨʝʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʩʣʦʚʘ, ʢʦʪʦʨʳʝ 

ʩʚʷʟʘʥʳ ʩ ʤʘʪʝʤʘʪʠʢʦʡ. ʆʥʦ ʦʟʥʘʯʘʝʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʠʣʠ, ʧʦ-

ʜʨʫʛʦʤʫ, ʛʘʨʤʦʥʠʷ ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ ʦʜʠʥʘʢʦʚʳʭ ʧʨʝʜʤʝʪʦʚ ʢʘʢʦʡ-

ʣʠʙʦ ʛʨʫʧʧʳ ʠʣʠ ʯʘʩʪʝʡ ʚ ʦʜʥʦʤ ʧʨʝʜʤʝʪʝ. 

ʇʝʨʚʳʡ ʚʠʜ, ʢʦʪʦʨʳʡ ʤʳ ʨʘʩʩʤʦʪʨʠʤ, - ʦʩʝʚʘʷ ʩʠʤʤʝʪʨʠʷ, ʢʦʛʜʘ 

ʩʠʤʤʝʪʨʠʷ ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʡ (ʨʠʩ.1). ʆʩʝʚʘʷ 

ʩʠʤʤʝʪʨʠʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʥʘ ʩʝʙʷ. ʉʠʤʤʝʪʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ 

ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʮʝʥʪʨʘʣʴʥʘʷ ʩʠʤʤʝʪʨʠʷ ï ʦʪʦʙʨʘʞʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʩʝʙʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʣʶʙʘʷ ʪʦʯʢʘ* ʧʝʨʝʭʦʜʠʪ ʚ 

ʩʠʤʤʝʪʨʠʯʥʫʶ ʝʡ ʪʦʯʢʫ 1 ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ % (ʨʠʩ.2). 

ɿʝʨʢʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʝʡ ʬʠʛʫʨʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ʙʫʜʝʤ 

ʥʘʟʳʚʘʪʴ ʦʪʦʙʨʘʞʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʣʫʯʘʝʪʩʷ ʬʠʛʫʨʘ, 

ʩʦʩʪʘʚʣʝʥʥʘʷ ʠʟ ʪʦʯʝʢ, ʩʠʤʤʝʪʨʠʯʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʦʡ 

ʧʣʦʩʢʦʩʪʠ ʢʘʞʜʦʡ ʪʦʯʢʝ ʥʘʯʘʣʴʥʦʡ ʬʠʛʫʨʳ (ʨʠʩ.3).  

ɽʩʣʠ ʤʳ ʚʦʟʴʤʝʤ ʦʙʲʝʢʪ, ʦʪʨʘʟʠʤ ʝʛʦ ʚ ʟʝʨʢʘʣʝ ʠʣʠ ʙʫʜʝʤ 

ʢʨʫʪʠʪʴ ʧʦ ʚʩʝʤ ʦʩʷʤ, ʠ ʝʛʦ ʚʥʝʰʥʠʡ ʚʠʜ ʥʝ ʠʟʤʝʥʠʪʩʷ, ʟʥʘʯʠʪ, ʦʥ 

ʩʠʤʤʝʪʨʠʯʥʳʡ. ɼʚʫʤʝʨʥʳʝ, ʪʨʝʭʤʝʨʥʳʝ ʦʙʲʝʢʪʳ ʯʝʣʦʚʝʢʫ 

ʧʨʝʜʩʪʘʚʠʪʴ ʣʝʛʢʦ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʩʠʤʤʝʪʨʠʠ 57-ʤʠ ʤʝʨʥʦʛʦ 

ʦʙʲʝʢʪʘ. ɽʸ ʤʳ ʤʦʞʝʤ ʫʚʠʜʝʪʴ ʪʦʣʴʢʦ ʚ ʧʨʦʝʢʮʠʷʭ ʥʘ ʧʣʦʩʢʦʩʪʴ, ʥʦ 

 
ʈʠʩ. 1. 

 
ʈʠʩ. 2. 

 
ʈʠʩ. 3. 
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ʵʪʦ ʝʱʝ ʥʝ ʩʘʤʦʝ ʫʜʠʚʠʪʝʣʴʥʦʝ. ʆʢʘʟʳʚʘʝʪʩʷ, ʩʠʤʤʝʪʨʠʷ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ 248 ʠʟʤʝʨʝʥʠʷʭ. ɺ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʧʦʭʦʞʫʶ 

ʩʠʤʤʝʪʨʠʶ ʧʦʢʘʟʘʣʠ ʵʣʝʢʪʨʦʥʳ ʚ ʢʨʠʩʪʘʣʣʝ ʢʦʙʘʣʴʪʘ ʠ ʩʪʨʦʥʮʠʷ. 

ʃʶʙʦʡ ʨʘʟʨʝʟ ʯʝʨʝʟ ʮʝʥʪʨ ʪʝʣʘ ʜʝʣʠʪ ʝʛʦ ʥʘ ʦʜʠʥʘʢʦʚʳʝ ʯʘʩʪʠ, 

ʢʘʢ ʨʘʜʠʦʣʷʨʠʠ - ʵʪʦ ʪʘʢʠʝ ʥʝʦʙʳʯʥʳʝ ʠ ʧʫʛʘʶʱʠʝ ʦʨʛʘʥʠʟʤʳ. 

ʏʪʦʙʳ ʙʳʪʴ ʰʘʨʠʢʦʤ ʥʫʞʥʦ ʦʩʪʘʚʘʪʴʩʷ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʤ. ʉʪʦʠʪ 

ʥʘʙʨʘʪʴ ʭʦʪʴ ʢʘʢʫʶ-ʪʦ ʤʘʩʩʫ, ʠ ʩʠʣʘ ʪʷʞʝʩʪʠ ʥʝ ʜʘʩʪ ʙʳʪʴ 

ʩʬʝʨʠʯʝʩʢʠʤ. ʊʘʢʠʝ ʦʨʛʘʥʠʟʤʳ ʧʝʨʝʭʦʜʷʪ ʥʘ ʩʦʚʩʝʤ ʠʥʦʡ ʫʨʦʚʝʥʴ 

ʩʠʤʤʝʪʨʠʠ ï ʨʘʜʠʘʣʴʥʳʡ (ʣʫʯʝʚʦʡ). ʕʪʦ ʢʦʛʜʘ ʪʝʣʦ ʦʩʪʘʝʪʩʷ 

ʦʜʠʥʘʢʦʚʳʤ, ʝʩʣʠ ʧʦʚʝʨʥʫʪʴ ʝʛʦ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʫʛʦʣ: ʪʘʢ ʙʳʚʘʝʪ ʫ ʤʦʨʩʢʠʭ ʟʚʝʟʜ, ʛʠʜʨ ʠ ʤʝʜʫʟ. ʀʟ ʨʘʩʪʝʥʠʡ ʪʘʢʦʡ 

ʩʠʤʤʝʪʨʠʝʡ ʤʦʛʫʪ ʧʦʭʚʘʩʪʘʪʴʩʷ, ʢ ʧʨʠʤʝʨʫ, ʣʠʣʠʷ, ʥʘʨʮʠʩʩ, 

ʦʩʪʝʦʩʧʝʨʤʫʤ ʠ ʜʨ.  

ʏʪʦ ʞʝ ʚʩʝ-ʪʘʢʠ ʪʘʢʦʝ ʧʨʘʚʦ ʠ ʣʝʚʦ ʥʘ ʩʘʤʦʤ ʥʘʯʘʣʴʥʦ ʫʨʦʚʥʝ? 

ɽʩʣʠ ʤʳ ʩʜʝʣʘʝʤ ʩʣʝʧʦʢ ʧʨʘʚʦʡ ʨʫʢʠ ʠ ʧʦʧʳʪʘʝʤʩʷ ʧʦʤʝʩʪʠʪʴ ʪʫʜʘ 

ʣʝʚʫʶ, ʫ ʥʘʩ ʥʠʯʝʛʦ ʥʝ ʧʦʣʫʯʠʪʩʷ, ʦʥʠ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʝ ʩʦʚʧʘʜʫʪ. 

ʊʘʢʠʝ ʦʙʲʝʢʪʳ ʥʘʟʳʚʘʶʪʩʷ ʭʠʨʘʣʴʥʳʤʠ. ʍʠʨʘʣʴʥʦʩʪʴ ï ʵʪʦ 

ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴ ʦʙʲʝʢʪʘ ʩʦ ʩʚʦʠʤ ʟʝʨʢʘʣʴʥʳʤ ʦʪʨʘʞʝʥʠʝʤ ʣʶʙʦʡ 

ʢʦʤʙʠʥʘʮʠʝʡ ʚʨʘʱʝʥʠʡ ʠ ʧʝʨʝʤʝʱʝʥʠʡ ʚ ʪʨʸʭʤʝʨʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺ ʟʝʨʢʘʣʝ ʧʨʘʚʰʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʣʝʚʰʫ ʠ ʥʘʦʙʦʨʦʪ.  

ʊʘʢ ʞʝ ʧʨʠʨʦʜʘ ʜʝʣʘʝʪ ʩʠʤʤʝʪʨʠʯʥʳʤʠ ʚʠʨʫʩʳ ʠ ʙʘʢʪʝʨʠʦʬʘʛʠ. 

ʍʦʪʴ ʦʥʠ, ʢʘʢ ʤʳ ʟʥʘʝʤ, ʠ ʥʝ ʩʦʚʩʝʤ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ, ʥʦ ʠʤʝʶʪ 

ʛʝʥʳ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʡ ʞʠʟʥʠ ʦʥʠ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʢʨʘʩʠʚʳʝ ʠ 

ʩʪʨʘʥʥʳʝ ʬʦʨʤʳ. ʅʘʧʨʠʤʝʨ, ʩʧʠʨʘʣʠ.  ʉ ʪʘʢʦʡ ʩʠʤʤʝʪʨʠʝʡ ʚʠʨʫʩ 

ʨʝʘhʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʦʙ ʵʢʦʥʦʤʠʠ ʩʚʦʝʡ ʵʥʝʨʛʠʠ. ʂʘʢ 

ʧʦʩʪʨʦʠʪʴ ʩʚʦʝ ʪʝʣʦ ʪʘʢ ʯʪʦʙʳ ʦʩʪʘʣʦʩʴ ʙʦʣʴʰʝ ʨʝʩʫʨʩʦʚ ʜʣʷ 

ʟʘʭʚʘʪʘ ʜʨʫʛʠʭ ʢʣʝʪʦʢ. 

ɸ ʪʝʧʝʨʴ ʧʝʨʝʡʜʸʤ ʢ ʪʝʤʝ çʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳè. ɻʜʝ 

ʞʝ ʪʘʤ ʚʩʪʨʝʯʘʝʪʩʷ ʩʠʤʤʝʪʨʠʷ? ʀ ʚ ʢʘʢʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʦʥʘ 

ʩʦʙʣʶʜʘʝʪʩʷ?  

ʄʥʦʛʠʝ ʩʦʦʨʫʞʝʥʠʷ ʚʳʩʪʨʦʝʥʳ ʧʦ ʧʨʠʥʮʠʧʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʨʢʘʣʴʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʚ ɽʛʠʧʪʝ. ʅʠ ʦʜʥʘ 

ʘʨʭʠʪʝʢʪʫʨʘ ʥʝ ʫʨʘʚʥʦʚʝʰʠʚʘʝʪ ʤʘʩʩʳ, ʢʘʢ ʝʛʠʧʝʪʩʢʘʷ. ʃʫʢʩʦʨʩʢʠʡ 

ʭʨʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʷʜ ʜʚʦʨʦʚ ʚ ʬʦʨʤʝ ʥʝʧʨʘʚʠʣʴʥʳʭ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ. ɽʛʠʧʝʪʩʢʠʤ ʟʦʜʯʠʤ ʙʳʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʛʣʘʟ 

ʥʝʚʝʨʥʦ ʚʦʩʧʨʠʥʠʤʘʝʪ ʫʛʣʳ ʧʣʘʥʘ, ʠ ʧʦʪʦʤʫ ʦʥʠ ʜʦʧʫʩʢʘʣʠ 

ʥʝʢʦʪʦʨʳʝ ʥʝʧʨʘʚʠʣʴʥʦʩʪʠ, ʫʩʢʦʣʴʟʘʶʱʠʝ ʦʪ ʟʨʠʪʝʣʷ.  

ɺ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʛʦ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʊʘʜʞ-ʄʘʭʘʣ. ʆʥ ʙʳʣ 

ʧʦʩʪʨʦʝʥ ʧʘʜʠʰʘʭʦʤ ʐʘʭ-ɼʞʘʭʘʥʦʤ ʢʘʢ ʤʘʚʟʦʣʝʡ ʚ ʧʘʤʷʪʴ ʦ ʝʛʦ 
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ʞʝʥʝ ʄʫʤʪʘʟ-ʄʘʭʘʣ. ʆʥ ʭʦʪʝʣ, ʯʪʦʙʳ ʟʜʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʣʦ 

ʛʘʨʤʦʥʠʯʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ, ʠ ʧʦʧʨʦʩʠʣ ʘʨʭʠʪʝʢʪʦʨʘ 

ʠʟʦʙʨʘʟʠʪʴ ʥʝʯʪʦ ʜʚʫʩʪʦʨʦʥʥʝʩʠʤʤʝʪʨʠʯʥʦʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʣʫʯʠʣʦʩʴ ʩʪʨʦʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʩʠʤʤʝʪʨʠʯʥʳʝ ʜʝʪʘʣʠ ʚʩʪʨʝʯʘʶʪʩʷ 

ʦʪ ʢʨʫʧʥʳʭ ʧʣʘʥʦʚ ʜʦ ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʨʠʩ.4). ʊʘʜʞ-

ʄʘʭʘʣ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʢʣʶʯʝʚʳʤ ʧʨʠʤʝʨʦʤ ʩʠʤʤʝʪʨʠʠ ʚ 

ʩʪʨʦʝʥʠʷʭ, ʥʦ, ʝʩʪʝʩʪʚʝʥʥʦ, ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʝ ʠʟ 

ʧʦʩʪʨʦʝʥʥʳʭ ʟʜʘʥʠʡ ʙʳʣʦ ʠʜʝʘʣʴʥʦ ʩʠʤʤʝʪʨʠʯʥʳʤ, ʧʦʩʢʦʣʴʢʫ 

ʤʥʦʞʝʩʪʚʦ ʘʨʭʠʪʝʢʪʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʠʤʤʝʪʨʠʶ ʚ ʩʚʦʠʭ 

ʨʘʟʨʘʙʦʪʢʘʭ. ɺʦʪ ʪʘʢ, ʤʥʦʛʠʝ ʛʦʜʳ ʤʘʪʝʤʘʪʠʢʘ ʠ ʘʨʭʠʪʝʢʪʫʨʘ 

ʩʦʩʪʘʚʣʷʣʠ ʦʜʥʫ ʜʠʩʮʠʧʣʠʥʫ. 

 
ʈʠʩ.4. 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʩʠʤʤʝʪʨʠʶ ʚ ʮʘʨʠʮʝ ʚʩʝʭ ʥʘʫʢ ï 

ʤʘʪʝʤʘʪʠʢʝ. ɺ ʨʘʟʜʝʣʝ ʘʣʛʝʙʨʳ, ʢʦʛʜʘ ʠʟʫʯʘʶʪ ʯʸʪʥʳʝ ʠ ʥʝʯʸʪʥʳʝ 

ʬʫʥʢʮʠʠ, ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʠʭ ʛʨʘʬʠʢʠ. ɻʨʘʬʠʢ ʯʸʪʥʦʡ ʬʫʥʢʮʠʠ, ʢʘʢ 

ʤʳ ʤʦʞʝʤ ʧʦʤʥʠʪʴ, ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʠʤʤʝʪʨʠʯʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʩʠ ʦʨʜʠʥʘʪ, ʘ ʛʨʘʬʠʢ ʥʝʯʸʪʥʦʡ ʬʫʥʢʮʠʠ ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ 

ʢʦʦʨʜʠʥʘʪ, ʪʦ ʝʩʪʴ ʪʦʯʢʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (0;0). ɿʥʘʯʠʪ, ʥʝʯʸʪʥʘʷ 

ʬʫʥʢʮʠʷ ʦʙʣʘʜʘʝʪ ʮʝʥʪʨʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʝʡ, ʘ ʯʸʪʥʘʷ ʬʫʥʢʮʠʷ ï 

ʦʩʝʚʦʡ. 

 
ʈʠʩ.5.                           ʈʠʩ.6. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʩ ɺʘʤʠ ʥʘ ʤʥʦʞʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʫʙʝʜʠʣʠʩʴ, 

ʯʪʦ ʩʠʤʤʝʪʨʠʶ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʘʙʩʦʣʶʪʥʦ ʚʝʟʜʝ. ʆʥʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʘʪʝʤʘʪʠʢʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʜʝʣʘʝʪ ʠʟ ʦʙʳʯʥʳʭ 

ʟʜʘʥʠʡ ʠʣʠ ʟʘʜʘʯ ʥʘʩʪʦʷʱʝʝ, ʫʥʠʢʘʣʴʥʦʝ ʠ ʥʝʧʦʚʪʦʨʠʤʦʝ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʠʩʢʫʩʩʪʚʘ. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ɺʝʡʣʴ ɻ. ʉʠʤʤʝʪʨʠʷ,2007, ʉ. 35-160 

2. ʉʤʦʣʠʥʘ ʅ.ʀ. ʊʨʘʜʠʮʠʠ ʩʠʤʤʝʪʨʠʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, 1990 

3. ʊʘʨʘʩʦʚ ʃ. ʉʠʤʤʝʪʨʠʷ ʚ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ. - ʄ.: ʆʆʆ 

ñʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ ñʆʥʠʢʩ 21 ʚʝʢò: ʆʆʆ ñʀʟʜʘʪʝʣʴʩʪʚʦ ñʄʠʨ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝò, 2005. ɻʣ. 5. 
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ʉʪʫʜʝʥʪʳ 1 ʢʫʨʩʘ 13 ʛʨʫʧʧʳ ʀʉɸ ɻʦʣʫʙʥʠʯʠʡ ʄ.ɺ., ɿʚʝʟʜʠʥ.ʇ.ʆ., 

ʀʟʦʩʠʤʦʚ ɸ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮ., ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮ. ɺʘʩʠʣʴʝʚʘ 

ʆ.ɸ.  

 

ʇʈʀʄɽʅɽʅʀɽ ɾɽʃɽɿʆɹɽʊʆʅʅʓʍ ʆɹʆʃʆʏɽʂ ɺ 

ʉʊʈʆʀʊɽʃʔʉʊɺɽ 
 

 
ʈʠʩ. 1. ʊʝʘʪʨ ʚ ʉʠʜʥʝʝ 

 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʪʦʥʢʦʩʪʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ - ʦʙʦʣʦʯʢʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʭ 

ʥʠʞʥʷʷ ʠ ʚʝʨʭʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʨʠʚʦʣʠʥʝʡʥʳ, ʘ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʥʠʤʠ ʥʘʩʪʦʣʴʢʦ ʤʘʣʳ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʪʦʣʱʠʥʳ ʦʙʦʣʦʯʢʠ ʢ ʨʘʜʠʫʩʫ 

ʢʨʠʚʠʟʥʳ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1/20 ʜʦ 1/1000. 

 ʀʟ-ʟʘ ʩʦʩʪʦʷʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʝʬʦʨʤʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʧʨʝʚʦʩʭʦʜʷʪ ʘʥʘʣʦʛʠʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʙʨʫʩʢʘ ʠʣʠ ʧʣʠʪʳ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʭ ʙʦʣʝʝ ʩʣʦʞʥʦ. 

ʊʝʦʨʠʷ ʦʙʦʣʦʯʝʢ, ʩʦʟʜʘʥʥʘʷ ʚ ʥʘʯʘʣʝ 20-ʛʦ ʚʝʢʘ, ʦʙʳʯʥʦ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʩʣʦʞʥʳʤʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʟʘʚʠʩʠʤʦʩʪʷʤʠ.  

ʈʘʟʣʠʯʥʳʝ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚʳʯʠʩʣʝʥʠʷ 

ʦʙʦʣʦʯʢʠ ʟʘʚʠʩʷʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ, ʢʘʢ: ʥʘʟʥʘʯʝʥʠʝ 

ʢʦʨʧʫʩʘ, ʝʛʦ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʪʠʧ ʥʘʛʨʫʟʦʢ, ʩʭʝʤʘ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʪ. ʜ. ʋʯʝʥʳʝ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʘʥʘʣʠʟʠʨʫʶʪ ʨʘʩʯʝʪʳ, 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʵʣʣʠʧʪʠʯʝʩʢʠʭ 
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ʙʝʪʦʥʥʳʭ ʦʙʦʣʦʯʝʢ. 

ɺ ʦʙʣʘʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʪʦʥʢʦʩʪʝʥʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʝʩʫʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠʣʠ ʢʨʳʰ ʟʜʘʥʠʡ. 

ʂʨʳʰʠ ʟʜʘʥʠʡ ʩ ʙʦʣʴʰʠʤ ʚʥʫʪʨʝʥʥʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʠ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʘʥʠʨʦʚʢʦʡ ʦʙʳʯʥʦ ʩʦʩʪʦʷʪ ʠʟ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ 

ʠʣʠ ʵʣʣʠʧʪʠʯʝʩʢʠʭ ʦʙʦʣʦʯʝʢ. 

 
ʈʠʩ. 2. ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʪʦʥʢʦʩʪʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʧʦʢʨʳʪʠʡ: 

ʘ) ʩʢʣʘʜʢʘ, ʙ) ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʦʙʦʣʦʯʢʘ, ʚ) ʢʫʧʦʣ, ʛ) ʦʙʦʣʦʯʢʘ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʛʘʫʩʩʦʚʦʡ ʢʨʠʚʠʟʥʳ ʥʘ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʧʣʘʥʝ, ʜ) 

ʦʙʦʣʦʯʢʘ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʛʘʫʩʩʦʚʦʡ ʢʨʠʚʠʟʥʳ ï ʛʠʧʘʨ, ʝ) 

ʚʦʣʥʠʩʪʳʡ ʩʚʦʜ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʛʘʫʩʩʦʚʦʡ ʢʨʠʚʠʟʥʳ, ʞ) ʚʠʩʷʯʘʷ 

ʦʙʦʣʦʯʢʘ 

 

ʕʣʣʠʧʪʠʯʝʩʢʠʝ ʩʥʘʨʷʜʳ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ. ʂʦʛʜʘ 

ʵʣʣʠʧʪʠʯʝʩʢʘʷ ʦʙʦʣʦʯʢʘ ʥʘʛʨʫʞʝʥʘ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʜʝʬʦʨʤʘʮʠʝʡ, ʧʦʯʪʠ ʚʩʝ ʝʝ ʪʦʯʢʠ ʜʚʠʞʫʪʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʪʦ ʝʩʪʴ ʦʙʦʣʦʯʢʘ ʥʝ ʧʝʨʝʢʦʰʝʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʛʥʦʚʝʥʥʳʝ ʫʩʠʣʠʷ ʥʝ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʝʝ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʠ ʪʦʣʴʢʦ ʤʝʤʙʨʘʥʥʳʝ ʫʩʠʣʠʷ - ʥʦʨʤʘʣʴʥʳʝ ʠ 

ʧʦʧʝʨʝʯʥʳʝ ʩʠʣʳ ʚʣʠʷʶʪ ʥʘ ʥʝʛʦ. 
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ʆʩʫʱʝʩʪʚʠʪʴ ʤʦʥʪʘʞ ʩʙʦʨʥʦ-ʤʦʥʦʣʠʪʥʦʡ ʦʙʦʣʦʯʢʠ ʚʦʟʤʦʞʥʦ 

ʧʫʪʝʤ ʧʦʜʲʝʤʘ ʟʘʨʘʥʝʝ ʩʦʙʨʘʥʥʦʡ ʥʘ ʫʨʦʚʥʝ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʣʦʱʘʜʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʥʫʞʥʫʶ ʚʳʩʦʪʫ. ʕʪʫ 

ʨʘʙʦʪʫ ʚʳʧʦʣʥʷʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʦʜʲʝʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ: 

ʢʨʘʥʳ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʜʦʤʢʨʘʪʳ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʧʦʩʦʙ ʤʦʥʪʘʞʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʦʙʦʣʦʯʝʢ ʚ 

ʈʦʩʩʠʠ - ʩʙʦʨʢʘ ʥʘ ʧʨʦʝʢʪʥʳʭ ʦʪʤʝʪʢʘʭ. 

ʉʫʝɦʩʪʚʫʶʪ 2 ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʘ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ: 

1) ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʫʢʨʫʧʥʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʥʝʩʫʱʠʝ 

ʩʪʝʥʳ, ʢʦʣʦʥʥʳ. 

2) ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʚʨʝʤʷ 

ʤʦʥʪʘʞʘ - ʜʦʤʢʨʘʪʦʚ, ʢʦʥʜʫʢʪʦʨʦʚ ʩ ʨʝʣʴʩʦʚʳʤ ʭʦʜʦʤ ʠ ʜʨ.  

ʇʦʩʣʝʜʥʠʡ ʪʠʧ ʩʙʦʨʢʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʝʥ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʦʙʦʣʦʯʝʢ (ʙʦʣʴʰʝʧʨʦʣʝʪʥʳʭ) ʠ 

ʜʨʫʛʠʭ ʪʠʧʦʚ ʢʦʥʩʪʨʫʢʮʠʡ. 

ɺ ʥʝʣʠʥʝʡʥʦʡ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʤʦʤʝʥʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʧʨʝʜʝʣʴʥʫʶ 

ʥʘʛʨʫʟʢʫ. ʊʦʥʢʦʩʪʝʥʥʘʷ ʦʙʦʣʦʯʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʮʠʣʠʥʜʨʘ ʠ ʩʬʝʨʳ, 

ʪʘʢʞʝ ʧʨʦʚʝʨʷʝʪʩʷ ʥʘ ʥʝʩʠʤʤʝʪʨʠʯʥʫʶ ʥʘʛʨʫʟʢʫ, ʚʢʣʶʯʘʶʱʫʶ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʤʙʨʘʥʳ ʠ ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ. 

ʕʪʦʪ ʙʳʩʪʨʦ ʨʘʩʪʫʱʠʡ ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʣʘʛʘʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ 

ʨʘʩʯʝʪʫ, ʘʥʘʣʠʟʫ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. 

ʈʝʰʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʦʜʘ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʥʝʚʦʟʤʦʞʥʦ 

ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠ 

ʤʦʜʝʨʥʠʟʠʨʫʝʪʩʷ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʠ ʟʘʧʨʦʩʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʘ. 
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ʉʪʫʜʝʥʪʢʘ ʤʘʛʠʩʪʨʘʪʫʨʳ 2 ʢʫʨʩʘ 3 ʛʨʫʧʧʳ ʀʌʆ ɻʦʨʙʘʯʸʚʘ ʆ.ɸ.  
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʟʘʚ. ʢʘʬʝʜʨʦʡ, ʜʦʢʪʦʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, 

ʜʦʮ. ʄʘʮʝʝʚʠʯ ʊ.ɸ. 

 

ʈɽʃɸʂʉɸʎʀʆʅʅʓɽ ʉɺʆʁʉʊɺɸ ɼʇʂ, ʉʆɼɽʈɾɸʑʀʍ 

ʂʆʄɹʀʅʀʈʆɺɸʅʅʓʁ ɼʈɽɺɽʉʅʓʁ ʀ ʄʀʅɽʈɸʃʔʅʓʁ 

ʅɸʇʆʃʅʀʊɽʃʔ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʪʳ, ʥʘʧʦʣʥʝʥʥʳʝ 

ʜʨʝʚʝʩʠʥʦʡ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ɼʇʂ), ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ. ʅʘʧʨʠʤʝʨ, ʠʟ ɼʇʂ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʩʘʡʜʠʥʛ, ʵʣʝʤʝʥʪʳ ʜʝʢʦʨʘʪʠʚʥʳʭ ʦʛʨʘʞʜʝʥʠʡ, 

ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʨʦʬʠʣʠ ʠ ʪ.ʜ. ʆʜʥʦ ʠʟ ʧʨʠʤʝʥʝʥʠʡ ï ʵʪʦ 

ʪʝʨʨʘʩʥʳʝ ʜʦʩʢʠ. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʨʨʘʩʥʦʡ ʜʦʩʢʠ ʚ ʢʘʯʝʩʪʚʝ 

ʤʘʪʨʠʯʥʦʛʦ ʧʦʣʠʤʝʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʣʠʵʪʠʣʝʥ, ʧʦʣʠʧʨʦʧʠʣʝʥ ʠ 

ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜ (ʇɺʍ). ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʢʦʤʧʘʥʠʷ Savewood 

ʠʩʧʦʣʴʟʫʝʪ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠʯʥʦʛʦ ʧʦʣʠʤʝʨʘ ʇɺʍ. 

ʇʦʩʢʦʣʴʢʫ ʪʘʢʠʝ ʢʦʤʧʦʟʠʪʳ ʚ ʥʘʰʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʘʢʪʠʚʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʟʥʳʭ ʬʘʢʪʦʨʦʚ (ʚʣʘʛʠ, 

ʋʌ ʠʟʣʫʯʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ), ʘ ʪʘʢʞʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʪʦ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʪʝʨʨʘʩʥʳʭ ʜʦʩʦʢ ʠ 

ʩʨʘʚʥʝʥʠʝ ʠʭ ʨʘʟʥʳʭ ʪʠʧʦʚ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ ʩ ʫʯʝʪʦʤ ʚʩʝʭ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ.  

ɼʣʷ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʤʠʤʦ ʧʨʝʜʝʣʴʥʳʭ ʧʨʦʯʥʦʩʪʥʳʭ 

ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ, ʚʘʞʥʦ ʠʟʤʝʨʷʪʴ ʨʝʣʘʢʩʘʮʠʶ 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʧʦʣʟʫʯʝʩʪʴ. ɽʩʣʠ ʨʝʣʘʢʩʘʮʠʷ ʥʘʧʨʷʞʝʥʠʷ 

ʨʘʟʚʠʚʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʟʜʝʣʠʡ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʨʦʢ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʢʘʢ ʚʨʝʤʷ ʨʝʣʘʢʩʘʮʠʠ [1].  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʢʨʠʚʳʝ ʨʝʣʘʢʩʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ 

ʨʝʛʠʩʪʨʠʨʫʶʪ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʠʣʠ ʩʞʘʪʠʝ ʧʨʠ 

ʧʦʩʪʦʷʥʥʦʡ ʜʝʬʦʨʤʘʮʠʠ Ů0 ʦʙʨʘʟʮʘ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʝʪʩʷ 

ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʨʝʣʘʢʩʘʮʠʠ 

ʥʘʧʨʷʞʝʥʠʷ. ʉʨʝʜʠ ʥʠʭ ʦʪʤʝʪʠʤ ʨʘʙʦʪʳ [2-4]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʠʟʤʝʨʝʥʠʶ 

ʢʨʠʚʳʭ ʨʝʣʘʢʩʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ ʩʞʘʪʠʠ ʥʘ ʦʙʨʘʟʮʘʭ ʨʘʟʤʝʨʦʚ 

4Ĭ4Ĭ6.5 ʤʤ, ʚʳʨʝʟʘʥʥʳʭ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʪʝʨʨʘʩʥʳʭ ʜʦʩʦʢ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ 

ʢʦʤʧʘʥʠʝʡ Savewood. ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʥʘʧʦʣʥʠʪʝʣʴ ʚ ʩʚʦʝʤ 
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ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʘʣ: ʚ ʢʘʯʝʩʪʚʝ ʜʨʝʚʝʩʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʜʨʝʚʝʩʥʫʶ 

ʤʫʢʫ (ʩʦʜʝʨʞʘʥʠʝ 60 %), ʘ ʚ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ 

ð ʤʝʣ (CaCO3, ʩʦʜʝʨʞʘʥʠʝ 40%). ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʤ ʧʨʠʙʦʨʝ ʜʣʷ ʤʠʢʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʘ ʨʝʣʘʢʩʘʮʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ ʩʞʘʪʠʷ 3% ʠ 

ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 20 ʜʦ 70
ʦ
ʉ. ʊʘʢʞʝ 

ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʨʝʣʘʢʩʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 20
ʦ
ʉ ʠ ʜʝʬʦʨʤʘʮʠʷʭ ʦʪ 2 ʜʦ 5% ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʦʙʣʘʩʪʝʡ ʣʠʥʝʡʥʦʛʦ ʠ ʥʝʣʠʥʝʡʥʦʛʦ ʨʝʣʘʢʩʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ.  

ʈʝʣʘʢʩʘʮʠʦʥʥʳʝ ʢʨʠʚʳʝ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ 

ʫʨʘʚʥʝʥʠʷ ɹʦʣʴʮʤʘʥʘ ʩ ʷʜʨʘʤʠ ʨʝʣʘʢʩʘʮʠʠ T1(Ű) ʠ T2(Ű). ʅʘʡʜʝʥʦ, 

ʯʪʦ ʨʘʩʯʝʪʥʦʝ ʥʘʯʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ů0 ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ 

ʦʙʨʘʟʮʘ ʥʘʭʦʜʠʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 61.70 ʜʦ  42.08 ʄʇʘ ʧʨʠ ʨʦʩʪʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 20 ʜʦ 70ʦʉ (ʨʠʩ.1). ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʜʣʷ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʪʦʣʴʢʦ ʜʨʝʚʝʩʥʳʡ 

ʥʘʧʦʣʥʠʪʝʣʴ, ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 44.1 ʜʦ 40.63 ʄʇʘ. ʊʦ 

ʞʝ ʩʘʤʦʝ ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʧʨʠ ʜʨʫʛʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʩʤ. ʨʠʩ. 2). 

 
ʈʠʩ. 1. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʢʨʠʚʦʡ ʨʝʣʘʢʩʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ t= 20

ʦ
ʉ, 

ʜʝʬʦʨʤʘʮʠʠ e0 = 3 % ʦʙʨʘʟʮʘ ˉ 3, ʩʦʜʝʨʞʘʱʝʛʦ 40% CaCO3 ʠ 60% 

ʜʨʝʚʝʩʥʦʡ ʤʫʢʠ. 

 
ʈʠʩ. 2. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʢʨʠʚʦʡ ʨʝʣʘʢʩʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ t= 50

ʦ
ʉ, 

ʜʝʬʦʨʤʘʮʠʠ e0 = 3 % ʦʙʨʘʟʮʘ ˉ 3, ʩʦʜʝʨʞʘʱʝʛʦ 40% CaCO3 ʠ 60% 

ʜʨʝʚʝʩʥʦʡ ʤʫʢʠ. 



23 

 

ɼʣʷ ʘʥʘʣʠʟʘ ʥʝʣʠʥʝʡʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ 

ʧʨʠ ʨʘʟʥʳʭ ʜʝʬʦʨʤʘʮʠʷʭ ʧʦʩʪʨʦʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʨʝʣʘʢʩʠʨʫʶʱʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʟʥʳʭ ʧʦʩʪʦʷʥʥʳʭ ʜʝʬʦʨʤʘʮʠʷʭ (ʨʠʩ. 

3), ʘ ʪʘʢʞʝ ʟʘʚʠʩʠʤʦʩʪʠ ʨʝʣʘʢʩʠʨʫʶʱʝʛʦ ʤʦʜʫʣʷ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ 

ʨʘʟʥʳʭ ʜʝʬʦʨʤʘʮʠʷʭ (ʨʠʩ. 4). ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ 

ů0.5, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʟʘ 0.5 ʤʠʥ., ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʦʙʨʘʟʮʘ 

ʥʘʭʦʜʷʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 46.45 ʜʦ 28.60 ʄʇʘ ʧʨʠ ʨʦʩʪʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 20 ʜʦ 70
ʦ
ʉ, ʘ ʜʣʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ï ʦʪ 34.96 

ʜʦ 29.27 ʄʇʘ (ʨʠʩ.5). ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ů180, 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʟʘ 180 ʤʠʥ, ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʥʘʭʦʜʷʪʩʷ 

ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 31.82 ʜʦ 15.43 ʄʇʘ ʧʨʠ ʨʦʩʪʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 20 ʜʦ 

70
ʦ
ʉ, ʘ ʜʣʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ï ʦʪ 25.94 ʜʦ 19.58 ʄʇʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʙʘʚʣʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʚ ʜʨʝʚʝʩʥʦ-

ʧʦʣʠʤʝʨʥʳʡ ʢʦʤʧʦʟʠʪ (ɼʇʂ) ʧʦʚʳʰʘʝʪ ʨʝʣʘʢʩʠʨʫʶʱʠʝ 

ʥʘʧʨʷʞʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʜʣʠʪʝʣʴʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ.  

  

ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ 

ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʜʝʬʦʨʤʘʮʠʷʭ ʜʣʷ ʦʙʨʘʟʮʦʚ 1 ʠ 3 

ʈʠʩ. 4. ɿʘʚʠʩʠʤʦʩʪʴ 

ʨʝʣʘʢʩʠʨʫʶʱʝʛʦ ʤʦʜʫʣʷ ʦʪ 

ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʜʝʬʦʨʤʘʮʠʷʭ ʜʣʷ ʦʙʨʘʟʮʦʚ 1 ʠ 3 

 
 

ɸ ɹ 

ʈʠʩ. 5. ʘ) ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ ů0.5 ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʙ) ʟʘʚʠʩʠʤʦʩʪʴ ʨʝʣʘʢʩʘʮʠʦʥʥʦʛʦ ʤʦʜʫʣʷ E ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 
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ʉʪʫʜʝʥʪ r4 ʢʫʨʩʘ 1 ʛʨʫʧʧʳ ʀʌʆ ɻʦʨʙʫʥʦʚ ɼ.ʆ., ʇʝʪʨʦʩʷʥ ʀ.ɸ., 

ʇʫʩʪʦʟʝʨʦʚʘ ʂ.ʖ. 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʜʦʮ., ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮ. 

ʂʠʨʴʷʥʦʚʘ ʃ.ɺ.  
 

ɺɽʈʆʗʊʅʆʉʊʀ ʆʊʂɸɿʆɺ ʇʆ ɺʀɼɸʄ ʕʃɽʄɽʅʊʆɺ 

ɺɽʈʍʅɽɻʆ ʉʊʈʆɽʅʀʗ ʇʋʊʀ 

 

ɺ ʈʌ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʝʞʝʛʦʜʥʦ ʧʝʨʝʚʦʟʷʱʘʷ ʙʦʣʝʝ 1 

ʤʣʨʜ. ʧʘʩʩʘʞʠʨʦʚ ʠ ʙʦʣʝʝ 1,2 ʤʣʨʜ. ʪʦʥʥ ʨʘʟʣʠʯʥʳʝ ʛʨʫʟʦʚ, 

ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʧʫʪʝʡ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ 

ʚʝʨʭʥʝʝ ʩʪʨʦʝʥʠʝ ʧʫʪʠ, ʘ ʠʤʝʥʥʦ, ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʥʦʤʫ 

ʧʦʚʨʝʞʜʝʥʠʷʤ ʵʣʝʤʝʥʪʫ ï ʨʝʣʴʩʦʚʦʤʫ ʩʢʨʝʧʣʝʥʠʶ. 

ʉʢʨʝʧʣʝʥʠʝ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʢʘʢ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ, ʙʝʟ çʣʠʰʥʠʭè 

ʵʣʝʤʝʥʪʦʚ, ʘ ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʦʪʜʝʣʴʥʦʡ ʯʘʩʪʠ ʧʨʠʚʦʜ ʢ 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʝ ʫʟʣʘ ʚ ʮʝʣʦʤ. ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ 

ʨʘʙʦʪʳ ʫʟʣʘ ʦʮʝʥʠʚʘʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

ὖ̈̌́ ρ Б ὖ ὖ                              (1) 

ʛʜʝ Pi ï ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ i-ʛʦ ʵʣʝʤʝʥʪʘ, Ὥ ρȠȣȠφ. 
ɼʣʷ ʩʪʘʨʝʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʨʚʘʣʘ 

ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʫʶʪ ʦʙʳʯʥʦ ʥʦʨʤʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʥʘ ʠʥʪʝʨʚʘʣʝ (0, 

t) ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

ὖ ρ                                         (2) 

ʛʜʝ Ὕ ï ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʥʘʨʘʙʦʪʢʠ ʜʦ ʦʪʢʘʟʘ i-ʛʦ ʵʣʝʤʝʥʪʘ; 

„ ï ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʨʝʤʝʥʠ ʙʝʟʦʪʢʘʟʥʦʡ 
ʨʘʙʦʪʳ i-ʛʦ ʵʣʝʤʝʥʪʘ Ὥ ρȠȣȠφ. 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Ὕ ʠ „ 

ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʚʘʥʪʠʣʝʡ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʏʘʩʪʦʪʘ ʦʪʢʘʟʦʚ ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʩʦʚʳʭ ʩʢʨʝʧʣʝʥʠʡ ʪʠʧʘ ɾɹʈ, 

ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʦʙ ʦʪʢʘʟʘʭ ʵʣʝʤʝʥʪʦʚ 

ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ b ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ1.  
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ʊʘʙʣʠʮʘ 1  

ʏʘʩʪʦʪʘ ʦʪʢʘʟʦʚ ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʩʦʚʳʭ ʩʢʨʝʧʣʝʥʠʡ 

 

ɾɹʈ-

65ʐ 

ɾɹʈ-

65ʐ 

ɾɹʈ-

65ʐ 

ʩ 

ʋɹʇ 

ɾɹʈ-

65ʐ 

ʩ 

ʋɹʇ 

ɾɹʈ-

65ʐ 

ɾɹʈ-

65ʐ 

ɾɹʈ-

65ʐ 

ʩ 

ʋɹʇ 

ɾɹʈ-

65ʐ 

ʩ 

ʋɹʇ 

ʋʯʘʩʪʦʢ  1 2 3 4 5 6 7 8 

ʉʢʦʙʘ 

ʎʇ 

369.301 

0.299

8 

0.299

9 
0 0 0 0.009 0 

0.000

9 

ʇʨʦʢ. 

ʎʇ 

369.104 

0.125 0.125 0 0 0.039 0.009 0 0 

ʉʢʦʙʘ 

ʎʇ 

369.103 

0 0 0 0 0.436 0 
0.399

9 
0 

ʇʨʦʢʣ 

ʎʇ-

638/538 

0 0 
0.349

6 

0.349

2 
0 0 0 

0.049

9 

ʂʣʝʤʤʘ.

ɾɹʈ ʎʇ 

369.102 

0 0 0 0 
0.299

8 
0.009 

0.399

9 

0.000

7 

ʐʫʨʫʧ 

ʎʇ-54  

0.150

1 

0.105

1 

0.699

9 

0.699

8 

0.299

9 

0.004

5 
0.40 

0.000

3 

 

ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʠʟ ʪʘʙʣʠʮʳ 1, ʜʘʣʝʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʟʥʘʯʝʥʠʷ Ὕ ʠ „, (ʤʣʥ. ʪ ʙʨʫʪʪʦ), ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣʳ (2), 
ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2  

ʇʘʨʘʤʝʪʨʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʩʦʚʳʭ ʩʢʨʝʧʣʝʥʠʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ Ὕ „ 

ʉʢʦʙʘ ʫʧʦʨʥʘʷ ʎʇ 369.301 1552.069 602.304 

ʇʨʦʢʣʘʜʢʘ  ʫʧʨʫʛʘʷ  ʎʇ 369.104 803.163 220.921 

ʉʢʦʙʘ ʧʨʠʞʠʤʥʘʷ ʎʇ 369.103 466.404 188.014 

ʇʨʦʢʣʘʜʢʘ ʎʇ-638/538 460.165 131.9 

ʂʣʝʤʤʘ ʧʨʫʞʠʥʥʘʷ ɾɹʈ ʎʇ 369.102         330.543 149.95 

ʐʫʨʫʧ ʎʇ-54         337.838 126.867 
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ʀʩʧʦʣʴʟʫʷ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ Ὕ ʠ „, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ὖ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʩʢʨʝʧʣʝʥʠʡ, ʠ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʧʦ ʬʦʨʤʫʣʝ (1) - ʚʝʨʦʷʪʥʦʩʪʠ 

ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʚʩʝʛʦ ʩʢʨʝʧʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3 

ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ 

 

 

ɾɹʈ-

65ʐ 

ɾɹʈ-

65ʐ 

ɾɹʈ-

65ʐ 

ʩ 

ʋɹʇ 

ɾɹʈ-

65ʐ 

ʩ 

ʋɹʇ 

ɾɹʈ-

65ʐ 

ɾɹʈ-

65ʐ 

ɾɹʈ-

65ʐ 

ʩ 

ʋɹʇ 

ɾɹʈ-

65ʐ 

ʩ 

ʋɹʇ 

ʇʨʦʧ.ʪʦʥ

, ʤʣʥ. ʪ 

ʙʨʫʪʪʦ/ 

1ʢʤ ʛʦʜ 

900 340 98.5 98.5 135.5 410 410 41 

ʉʢʦʙʘ 

ʫʧ.  

0.857

8 

0.982

6 

0.997

2 

0.997

2 

0.995

9 

0.973

2 

0.973

2 

0.999

3 

ʇʨʦʢ. ʫʧ.  
0.655

4 

0.979

8 

0.998

8 

0.998

8 

0.998

7 

0.964

2 

0.960

2 

0.999

9 

ʉʢʦʙʘ 

ʧʨʠʞ. 

0.996

2 

0.656

6 

0.981

3 

0.981

3 

0.966

7 

0.622

3 

0.622

3 

0.965

3 

ʇʨʦʢʣʘʜ

ʢʘ  
0.999 

0.801

1 

0.997

8 

0.997

8 

0.993

9 

0.655

5 

0.642

4 
0.999 

ʂʣʝʤʤʘ 

ʧʨʫʞ. 

0.990

7 

0.530

5 

0.947

6 

0.937

4 

0.915

9 

0.701

2 

0.701

2 

0.985

5 

ʐʫʨʫʧ  
0.956

9 

0.509

1 

0.950

1 

0.950

1 

0.910

4 

0.685

8 

0.685

8 

0.985

3 

ɺʝʨʦʷʪ 

ʙʝʟʦʪʢʘʨ

ʘʙʦʪʳ, P 

0.530

5 

0.136

7 

0.878

0 

0.914

2 

0.875

4 

0.184

1 

0.179

6 

0.935

6 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʘʩʪʢʠ ʩʦ ʩʢʨʝʧʣʝʥʠʝʤ ɾɹʈ-65ʐ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ, ʦʜʥʘʢʦ, ʧʨʠʤʝʥʝʥʠʝ 

ʜʘʥʥʦʛʦ ʩʢʨʝʧʣʝʥʠʷ ʚ ʢʨʠʚʳʭ ʤʘʣʦʛʦ ʨʘʜʠʫʩʘ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟ-

ʟʘ ʧʦʚʳʰʝʥʥʳʭ ʙʦʢʦʚʳʭ ʥʘʛʨʫʟʦʢ. 
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ʉʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʘ 1 ʛʨʫʧʧʳ ʀʌʆ ɻʨʠʛʦʨʴʝʚʘ ʃ. ʃ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʜʦʮ., ʜʦʢʪʦʨ ʪʝʭ. ʥʘʫʢ, ʧʨʦʬ. ʄʦʟʛʘʣʝʚʘ 

ʄ.ʃ.  

 

ɼʀʉʂʈɽʊʅʓʁ ʄɽʊʆɼ ʃʆʂɸʃʔʅʆɻʆ ʈɸʉʏɽʊɸ ɺ 

ɿɸɼɸʏɽ ʆ ɹɸʃʂɽ ʅɸ ʋʇʈʋɻʆʄ ʆʉʅʆɺɸʅʀʀ ʅɸ 

ʆʉʅʆɺɽ ɺɽʁɺʃɽʊ-ɸʅɸʃʀɿɸ 

 

ɺɺɽɼɽʅʀɽ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʘ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʦʚ ʠ 

ʤʝʪʦʜʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʢʨʘʝʚʳʭ ʟʘʜʘʯ. ʇʨʠʯʝʤ 

ʵʪʠ ʤʝʪʦʜʳ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʥʠʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʩʦʢʦʪʦʯʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʦʥʘʭ. [1]. ɺ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢʘʭ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʭʦʜʠʪ 

ʚʝʡʚʣʝʪ-ʘʥʘʣʠʟ.  

ʇʆʉʊʈʆɽʅʀɽ ɹɸɿʀʉɸ ʍɸɸʈɸ ʅɸ ʆʊʈɽɿʂɽ 

ʇʫʩʪʴ ʟʘʜʘʥ ʦʪʨʝʟʦʢ [a, b]. ʈʘʟʜʝʣʠʤ ʝʛʦ ʥʘ (N-1)-ʯʘʩʪʝʡ. ʇʨʠ 

ʵʪʦʤ ὔ ς. ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʧʦʣʦʞʠʤ ὓ σ, ʪ.ʝ. ὔ ψ, Ὥ
ρȟςȟȢȢȢȟὔ ï ʥʦʤʝʨʘ ʪʦʯʝʢ ʜʝʣʝʥʠʷ. ʆʙʦʟʥʘʯʠʤ ʝʜʠʥʠʯʥʳʡ 

ʜʠʩʢʨʝʪʥʳʡ ʙʘʟʠʩ ʢʘʢ ʙʘʟʠʩ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ. ɽʛʦ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʝʤʝʡʩʪʚʘ ʚʝʢʪʦʨʦʚ: 

  , Ὧ ρȟςȟȢȢȢȟὔ ψ,    Ὥ ‏   

 
ʈʠʩ. 1. ʋʟʣʳ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ 

ʈʘʟʣʦʞʝʥʠʝ ʜʠʩʢʨʝʪʥʦʡ ʬʫʥʢʮʠʠ Ὢ ʚ ʙʘʟʠʩʝ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ: 

Ὢ Ὢ ὧ   

ɼʘʣʝʝ, ʧʨʝʜʩʪʘʚʠʤ ʙʘʟʠʩ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ: 

 
Ѝ
        ʠ     

Ѝ
    ,    Ὧ ρȟςȟσȟτ 

1 2 3 4

 

ʈʠʩ. 2. ʋʟʣʳ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ 

 

ʈʘʟʣʦʞʝʥʠʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʠʩʭʦʜʥʦʡ ʬʫʥʢʮʠʠ Ὢ ʚ ʙʘʟʠʩʝ 
ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ: 
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Ὢ В ὧ  В Ὠ  Ὢ В Ὠ    ʛʜʝ, Ὢ
В ὧ   

ɼʝʡʩʪʚʫʷ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʙʘʟʠʩ ʚʪʦʨʦʛʦ 

ʠ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʝʡ. ʉʝʤʝʡʩʪʚʦ ʙʘʟʠʩʥʳʭ ʚʝʢʪʦʨʦʚ ʚʪʦʨʦʛʦ ʠ 

ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 
Ѝ
      ʠ   

Ѝ
     Ὧ ρȟς 

 
Ѝ
     ʠ  

Ѝ
     Ὧ ρ 

ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʪʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʝʢʪʦʨʘ Ὢ ʧʦ ʫʨʦʚʥʷʤ ʚ 
ʙʘʟʠʩʝ ʍʘʘʨʘ ʠʤʝʝʪ ʚʠʜ: 

Ὢ ὧ  Ὠ  Ὠ  Ὠ   

- ʫʟʣr  ʝʜʠʥʠʯʥʦʛʦ ʙʘʟʠʩʘ (0-ʡ ʫʨʦʚʝʥɹ)

- ʫʟʣr  ʙʘʟʠʩʘ ʍʘʘʨʘ 1-ʛʦ ʫʨʦʚʥ̫

- ʫʟʣr  ʙʘʟʠʩʘ ʍʘʘʨʘ 2-ʛʦ ʫʨʦʚʥ̫

- ʫʟʣr  ʙʘʟʠʩʘ ʍʘʘʨʘ 3-ʛʦ ʫʨʦʚʥ̫

1 2 3 4 5 6 7 8

 

- ʫʟʣr  ʝʜʠʥʠʯʥʦʛʦ ʙʘʟʠʩʘ, - ʫʟʣr  ʙʘʟʠʩʘ ʍʘʘʨʘ 1-ʛʦ ʫʨʦʚʥ̫,

- ʫʟʣr  ʙʘʟʠʩʘ ʍʘʘʨʘ 2-ʛʦ ʫʨʦʚʥ̫, - ʫʟʣr  ʙʘʟʠʩʘ ʍʘʘʨʘ 3-ʛʦ ʫʨʦʚʥ̫ 
 

ʈʠʩ. 3. ɼʠʩʢʨʝʪʠʟʘʮʠʷ ʚ ʝʜʠʥʠʯʥʦʤ ʙʘʟʠʩʝ ʠ ʙʘʟʠʩʝ ʍʘʘʨʘ. 

 

ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ 

ɼʘʥʘ ʙʘʣʢʘ ʥʘ ʫʧʨʫʛʦʤ ʦʩʥʦʚʘʥʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

ὒ φ  ̍ï ʜʣʠʥʘ, Ὤ ρȢσ  ̍ï ʚʳʩʦʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ὦ ρ  ̍- 

ʰʠʨʠʥʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, Ὁ ςφυπ ρπ ̋ Ⱦ̊̍  - ʤʦʜʫʣʴ 

ʫʧʨʫʛʦʩʪʠ,  ὖ ρππ ̋  ̊ - ʥʘʛʨʫʟʢʘ, Ὧ χυ ρπ ̋ Ⱦ̊̍  ï 

ʢʦʵʬʬʠʮʠʝʥʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʦʪʧʦʨ ʛʨʫʥʪʘ.  

 
ʈʠʩ. 2.1. ʂ ʧʦʩʪʘʥʦʚʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʨʘʝʚʦʡ ʟʘʜʘʯʠ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʛʠʙʘ ʙʘʣʢʠ ɹʝʨʥʫʣʣʠ ʩʚʦʜʠʪʩʷ, ʢ ʨʝʰʝʥʠʶ 

ʩʣʝʜʫʶʱʝʡ ʢʨʘʝʚʦʡ ʟʘʜʘʯʠ: 

ώ ὼ τ‌ώὼ Ὂὼȟπ ὼ ὒ, ʛʜʝ  τ‌ , Ὂ ὼ‏ , 

ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʢʨʘʝʚʳʭ ʫʩʣʦʚʠʷʭ: 
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ώπ ώ π π

ώὒ ώ ὒ π
 

 

ʈɽɿʋʃʔʊɸʊʓ ʈɸʉʏɽʊɸ 

ɼʣʷ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ 

ʨʘʟʥʦʩʪʝʡ ʠ ʨʝʜʫʢʮʠʷ ʥʝʠʟʚʝʩʪʥʳʭ. ʀʩʭʦʜʥʘʷ ʨʘʟʤʝʨʥʦʩʪʴ 

ʜʠʩʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ὲ ρφ, ʘ ʫʨʦʚʝʥʴ ʙʘʟʠʩʘ ʍʘʘʨʘ ὓ τȢ 
ʇʦʣʘʛʘʝʤ ʚʝʣʠʯʠʥʳ ’ ʠ ’ ʦʩʥʦʚʘʤʠ ʜʣʷ ʦʩʨʝʜʥʝʥʠʷ. ʕʪʦ 

ʨʘʚʥʦʩʠʣʴʥʦ ʨʝʜʫʢʮʠʠ ’ ’ ‍’ ʠ ’ ’ ‍’. 

 
ʈʠʩ. 4. ʉʨʘʚʥʝʥʠʝ ʨʝʜʫʮʠʨʦʚʘʥʥʦʛʦ ʠ ʥʝʨʝʜʫʮʠʨʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʡ 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʀʜʝʷ ʨʝʜʫʢʮʠʠ ʠ ʚʝʡʚʣʝʪ-ʘʥʘʣʠʟʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʣʫʯʝʥʠʠ 

ʣʦʢʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. ɺ ʜʘʥʥʦʡ ʟʘʜʘʯʝ ʟʦʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʩʝʨʝʜʠʥʘ ʙʘʣʢʠ, ʪ.ʝ. ʟʦʥʘ,  ʛʜʝ ʧʨʠʣʦʞʝʥʘ ʩʦʩʨʝʜʦʪʦʯʝʥʥʘʷ 

ʥʘʛʨʫʟʢʘ. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1.  ʄʦʟʛʘʣʝʚʘ ʄ. ʃ., ɼʠʩʢʨʝʪʥʳʝ ʠ ʜʠʩʢʨʝʪʥʦ-ʢʦʥʪʠʥʫʘʣʴʥʳʝ 

ʤʝʪʦʜʳ ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ ʨʘʩʯʝʪʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ 

ʦʩʥʦʚʝ ʢʨʘʪʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʝʡʚʣʝʪ-ʘʥʘʣʠʟʘ. 2015.  

2.  ʉʤʦʣʝʥʮʝʚ ʅ.ʂ., ʆʩʥʦʚʳ ʪʝʦʨʠʠ ʚʝʡʚʣʝʪʦʚ. ɺʝʡʚʣʝʪʳ ʚ 

MATLAB .ï ʄ.: ɼʄʂ ʇʨʝʩʩ,2014.ï 628 ʩ. 
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ʉʪʫʜʝʥʪ 6 ʢʫʨʩʘ 11 ʛʨʫʧʧʳ ʀɻʕʉ ɼʦʣʛʫʰʝʚ ʊ.ɺ.  
ʉʪʫʜʝʥʪʢʘ 6 ʢʫʨʩʘ 2 ʛʨʫʧʧʳ ʀʉɸ ɼʦʣʛʫʰʝʚʘ ɺ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ. ɿʦʪʢʠʥ ʉ.ʇ.  

 

ʉʆɿɼɸʅʀɽ ʇʈʆɻʈɸʄʄʅʆɻʆ ʂʆʄʇʃɽʂʉɸ ɼʃʗ 

ʈɸʉʏɪʊʆɺ ɻʀɼʈʆʊɽʍʅʀʏɽʉʂʀʍ ʉʆʆʈʋɾɽʅʀʁ 

 
ʈʘʩʯʸʪʳ ʙʝʪʦʥʥʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʣʦʪʠʥ ʥʘ ʩʢʘʣʴʥʳʭ 

ʦʩʥʦʚʘʥʠʷʭ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ:  

1) ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʨʘʩʯʸʪ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʝʪʦʜʘʭ ʩʦʧʨʦʤʘʪʘ 

ʠ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ. 

2) ʇʨʦʚʝʨʢʘ ʠ ʫʪʦʯʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʝʪʦʜʝ ʢʦʥʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. 

3) ʆʧʪʠʤʠʟʘʮʠʷ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʦ ʝʩʪʴ ʧʦʜʙʦʨ ʥʘʠʙʦʣʝʝ 

ʵʢʦʥʦʤʠʯʥʦʛʦ ʧʨʦʬʠʣʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʧʦʣʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. ʆʥ ʦʩʥʦʚʘʥ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʩʝʛʦ ʤʥʦʞʝʩʪʚʘ 

ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ. ʎʝʣʴ ʤʝʪʦʜʘ - ʥʘʡʪʠ ʪʘʢʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʠʤʝʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʮʝʣʝʚʦʡ 

ʬʫʥʢʮʠʠ, ʧʨʠ ʟʘʜʘʥʥʳʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ 

ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ - ʵʪʦ ʦʙʲʸʤ ʙʝʪʦʥʘ, ʘ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʵʪʦ 

ʬʫʥʢʮʠʠ ʦʪʢʣʠʢʘ: ʦʙʱʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘ ʧʣʦʩʢʠʡ ʩʜʚʠʛ, 

ʥʦʨʤʘʣʴʥʳʝ ʢʨʘʝʚʳʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʦʥʪʘʢʪʝ ʧʣʦʪʠʥʳ ʩ 

ʦʩʥʦʚʘʥʠʝʤ ůy, ʨʘʩʢʨʳʪʠʝ ʰʚʘ ʥʘ ʢʦʥʪʘʢʪʝ "ʩʢʘʣʘ-ʙʝʪʦʥ" ʠ ʜʨʫʛʠʝ. 

ɺ ʤʝʪʦʜʝ ʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʦ ʥʝʙʦʣʴʰʦʤʫ ʯʠʩʣʫ ʚʳʙʨʘʥʥʳʭ ʬʘʢʪʦʨʦʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʫʯʝʙʥʳʭ 

ʟʘʜʘʯ ʯʠʩʣʦ ʬʘʢʪʦʨʦʚ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ ʪʨʸʤ. ɿʥʘʯʠʤʳʭ 

ʬʘʢʪʦʨʦʚ ʤʥʦʛʦ, ʘ ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʦ ʪʨʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʚʦʟʥʠʢʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʯʝʪʘʥʠʡ, ʜʣʷ ʝʛʦ ʫʤʝʥʴʰʝʥʠʷ 

ʧʦʣʝ ʚʳʙʦʨʘ ʙʳʣʦ ʩʫʞʝʥʦ ʜʦ ʧʷʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʠʨʘʝʪʩʷ ʪʨʠ 

ʬʘʢʪʦʨʘ ʠʟ ʧʷʪʠ ʜʦʩʪʫʧʥʳʭ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ. 

ɺʳʧʦʣʥʝʥʠʝ ʜʘʥʥʳʭ ʨʘʩʯʸʪʦʚ ʪʨʫʜʦʸʤʢʠʡ ʠ ʜʣʠʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ, ʚ ʢʦʪʦʨʦʤ ʦʜʥʦʪʠʧʥʳʝ ʦʧʝʨʘʮʠʠ ʧʦʚʪʦʨʷʶʪʩʷ 

ʤʥʦʛʦʢʨʘʪʥʦ. ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ Stability Dam, ʧʦʟʚʦʣʷʶʱʠʡ ʦʩʫʱʝʩʪʚʠʪʴ 

ʨʘʩʯʝʪ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʟʘʜʘʥʥʳʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʨʘʩʯʝʪʦʚ 
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ʄʂʕ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʪʨʫʜʦʸʤʢʦʩʪʴ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʩʯʸʪʦʚ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʨʝʜʘ 

ʨʘʟʨʘʙʦʪʢʠ Embarcadero Delphi, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʷʟʳʢ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Delphi ʠʣʠ Turbo 

Pascal. ʈʘʙʦʪʘ ʚ ʇʂ Stability Dam ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʚʝʜʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɺ ʢʘʞʜʦʤ ʧʦʣʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʧʦʜʩʢʘʟʢʘ ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʥʘ ʥʝʛʦ ʢʫʨʩʦʨʘ (ʨʠʩ.1-ʘ). 

ʘ 
 

ɹ 

ʈʠʩ.1. ʌʦʨʤʘ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʘ) ʧʦʷʚʣʝʥʠʝ ʧʦʜʩʢʘʟʢʠ ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ 

ʙ) ʧʦʜʩʢʘʟʢʘ ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʟʥʘʯʝʥʠʡ ʚ ʩʣʫʯʘʝ 

ʥʝʚʝʨʥʦʛʦ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

 

ɺ ʧʨʦʛʨʘʤʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥ ʘʣʛʦʨʠʪʤ ʧʨʦʚʝʨʢʠ ʚʚʝʜʸʥʥʳʭ 

ʜʘʥʥʳʭ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʥʦʨʤʘʤ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʧʨʦʪʠʚʦʨʝʯʠʡ, ʘ ʠʤʝʥʥʦ ʨʝʘʣʠʟʦʚʘʥ ʤʝʪʦʜ ʩʚʝʪʦʬʦʨʘ: ʚ ʧʦʣʷʭ, 

ʧʦʜʩʚʝʯʝʥʥʳʭ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʥʳ ʦʰʠʙʢʠ, ʠ ʦʥʠ ʥʝ 

ʪʨʝʙʫʶʪ ʧʨʦʚʝʨʢʠ; ʚ ʧʦʣʷʭ, ʧʦʜʩʚʝʯʝʥʥʳʭ ʞʝʣʪʳʤ ʮʚʝʪʦʤ 

ʫʩʪʨʘʥʝʥʳ ʧʨʦʪʠʚʦʨʝʯʠʷ; ʚ ʧʦʣʷʭ, ʧʦʜʩʚʝʯʝʥʥʳʭ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ 

ʠʩʧʨʘʚʣʝʥʳ ʦʰʠʙʢʠ ʥʘ ʧʨʦʠʟʚʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʟʘʜʘʥʥʳʭ 

ʛʨʘʥʠʮʘʭ, ʠ ʦʥʠ ʪʨʝʙʫʶʪ ʦʙʷʟʘʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʠ (ʨʠʩ.1-ʙ). 

ʅʘʧʨʠʤʝʨ, ʰʠʨʠʥʘ ʦʛʦʣʦʚʢʘ ʧʣʦʪʠʥʳ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʝʝ ʜʚʫʭ 

ʤʝʪʨʦʚ, ʧʨʠ ʚʚʝʜʝʥʠʠ ʟʥʘʯʝʥʠʷ ʦʜʠʥ ʤʝʪʨ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʩ ʧʦʜʩʢʘʟʢʦʡ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʦʰʠʙʢʠ. 

ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʨʘʩʩʯʠʪʘʪʴ ʟʘʜʘʥʥʳʡ ʧʨʦʬʠʣʴ, ʦʩʫʱʝʩʪʚʠʪʴ ʦʧʪʠʤʠʟʘʮʠʶ, 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʣʠ ʩʦʟʜʘʪʴ ʩʝʪʢʫ ʜʣʷ 

ʟʘʜʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʫ ʨʘʩʯʸʪʘ ʄʂʕ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʚ Stability Dam 
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ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ ʩʝʢʮʠʠ ʙʝʪʦʥʥʦʡ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʣʦʪʠʥʳ ʥʘ ʩʢʘʣʴʥʦʤ ʦʩʥʦʚʘʥʠʠ ʚ ʇʂ Crack 

ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʄʂʕ. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʩʝʢʮʠʠ ʧʣʦʪʠʥʳ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2. ʇʦʚʝʨʦʯʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʨʘʩʭʦʞʜʝʥʠʝ ʟʥʘʯʝʥʠʡ ʥʘʧʨʷʞʝʥʠʡ ʙʳʣʦ ʚʳʟʚʘʥʦ ʨʘʟʥʳʤʠ 

ʧʦʜʭʦʜʘʤʠ ʢ ʫʯʝʪʫ ʦʩʥʦʚʘʥʠʷ ʚ ʤʝʪʦʜʠʢʘʭ, ʠ ʙʳʣʦ ʦʞʠʜʘʝʤʦ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʫʯʝʪʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʠ ʙʝʟ ʥʝʛʦ, ʦʪʣʠʯʘʶʪʩʷ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 2.5%.  

ɼʣʷ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʙʳʣʦ 

ʧʨʦʠʟʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʪʨʸʭ ʇʂ: ʚ MathCad ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ 

çMinimizeè, ʚ Microsoft Excel  ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ çʇʦʠʩʢ 

ʨʝʰʝʥʠʷè ʠ ʚ Stability Dam. ɹʳʣʠ ʟʘʜʘʥʳ ʦʜʠʥʘʢʦʚʳʝ ʠʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ. 

 
ʈʠʩ. 2. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʧʨʦʬʠʣʷ ʧʣʦʪʠʥʳ 

 

ʎʝʣʝʚʦʡ ʬʫʥʢʮʠʝʡ ʷʚʣʷʝʪʩʷ ʦʙʲʝʤ ʙʝʪʦʥʘ ʥʘ ʧʦʛʦʥʥʳʡ ʤʝʪʨ, ʘ ʚ 

ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ ʚʘʨʴʠʨʦʚʘʥʠʷ ʧʨʠʤʘʣʠʩʴ ʚʳʩʦʪʘ ʧʝʨʝʛʠʙʘ 

ʥʠʟʦʚʦʡ ʛʨʘʥʠ ʠ ʟʘʣʦʞʝʥʠʷ ʦʪʢʦʩʦʚ ʥʠʟʦʚʦʡ ʛʨʘʥʠ ʚʳʰʝ ʠ ʥʠʞʝ 

ʪʦʯʢʠ ʧʝʨʝʛʠʙʘ. ʈʝʰʝʥʠʷ Stability Dam ʨʘʩʩʯʠʪʘʥʳ ʩʨʘʟʫ ʩ 

ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʴʶ, ʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʰʝʥʠʷʤʠ ʇʂ  

MathCad  ʠ ʇʂ Microsoft Excel ʧʦʟʚʦʣʷʶʪ ʩʦʢʨʘʪʠʪʴ ʦʙʲʸʤ ʙʝʪʦʥʘ 

ʥʘ 0.7%(ʯʪʦ ʚ ʧʣʦʪʠʥʝ, ʚʳʙʨʘʥʥʦʡ ʜʣʷ ʧʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʝʪʘ, 

ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 20000 ʤ
3
 ʙʝʪʦʥʘ). 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʳʰʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʩʯʝʪʦʚ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʚ ʇʂ Stability Dam ʠ ʝʛʦ ʧʨʠʤʝʥʠʤʦʩʪʴ 

ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʝʪʦʥʥʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʣʦʪʠʥ ʥʘ ʩʢʘʣʴʥʳʭ 

ʦʩʥʦʚʘʥʠʷʭ ʠ ʨʝʰʝʥʠʷ ʫʯʝʙʥʳʭ ʟʘʜʘʯ. ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʩʪʘʥʝʪ 

ʧʝʨʝʜʘʯʘ ʇʂ ʥʘ ʢʘʬʝʜʨʫ ɻʠɻʉ ʅʀʋ ʄɻʉʋ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ Stability Dam. 



35 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ʈʘʩʩʢʘʟʦʚ ʃ.ʅ., ʆʨʝʭʦʚ ɺ.ɻ., ɸʥʠʩʢʠʥ ʅ.ɸ., ʄʘʣʘʭʘʥʦʚ ɺ.ɺ., 
ɹʝʩʩʪʫʞʝʚʘ ɸ.ʉ., ʉʘʠʥʦʚ ʄ.ʇ., ʉʦʣʜʘʪʦʚ ʇ.ɺ., ʊʦʣʩʪʠʢʦʚ ɺ.ɺ. 

ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʏʘʩʪʴ 1. ʄ.: ɸʩʩʦʮʠʘʮʠʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʚʫʟʦʚ, 2011. ʩ.153-164 

2. ʈʘʩʩʢʘʟʦʚ ʃ.ʅ., ʆʨʝʭʦʚ ɺ.ɻ., ɸʥʠʩʢʠʥ ʅ.ɸ., ʄʘʣʘʭʘʥʦʚ ɺ.ɺ., 
ɹʝʩʩʪʫʞʝʚʘ ɸ.ʉ., ʉʘʠʥʦʚ ʄ.ʇ., ʉʦʣʜʘʪʦʚ ʇ.ɺ., ʊʦʣʩʪʠʢʦʚ ɺ.ɺ. 

ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʏʘʩʪʴ 2. ʄ.: ɸʩʩʦʮʠʘʮʠʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʚʫʟʦʚ, 2011. ʩ.113-144 

3. ʉʇ 14.13330.2018  ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ 

4. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 2 ʥʦʷʙʨʷ 2013 ʛ. ˉ 986 "ʆ 
ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ" 

5. ʉʇ 40.13330.2012 ʇʣʦʪʠʥʳ ʙʝʪʦʥʥʳʝ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ 

6. ʉʇ 58.13330.2012 ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ 

7. ɺʉʅ 045-72 ʋʢʘʟʘʥʠʷ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʜʨʝʥʘʞʘ ʧʦʜʟʝʤʥʳʭ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʨʝʜʘʢʮʠʷ ʦʪ 

01.01.2019  

8. ʉʇ 34.13330.2012 ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ 

 
 
 

 

 
 

 
 
 

 

 
 
 

 

 
 

 
 
 

  



36 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮ. ɹʦʙʳʣʸʚʘ ʊ. ʅ.  

 

ʀɿʄɽʅɽʅʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʓʍ 

ɺʆʃʅ ʇʈʀ ʇʈʆʍʆɾɼɽʅʀʀ ʏɽʈɽɿ ʉʊɽʅʋ 

 
ʈʘʜʠʦʚʦʣʥʳ ï ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 100 ʢʤ ʜʦ 0,1 ʤʤ. ʈʘʜʠʦʚʦʣʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʜʣʠʥʦʡ ʠ ʯʘʩʪʦʪʦʡ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʨʘʜʠʦʩʚʷʟʠ ʚʥʫʪʨʠ ʟʜʘʥʠʡ ʦʜʥʠʤ ʠʟ 

ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʧʦʛʣʦʱʝʥʠʝ ʨʘʜʠʦʚʦʣʥ ʚ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ 

ʨʘʜʠʦʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚ ʨʘʩʯʝʪ ʧʦʛʣʦʱʝʥʠʝ ʨʘʜʠʦʚʦʣʥ 

ʥʘ ʚʳʙʨʘʥʥʦʡ ʯʘʩʪʦʪʝ ʚ çʪʠʧʦʚʦʡè ʩʪʝʥʝ ʟʜʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʟʣʫʯʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ Wi-Fi ʨʦʫʪʝʨ. 

ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʨʘʜʠʦʚʦʣʥ ʠ ʩʪʝʥ ʟʜʘʥʠʡ ʚʦʟʥʠʢʘʶʪ 

ʧʦʪʝʨʠ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʦʚ. ɺʘʞʥʳʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʜʠʦʚʦʣʥ ï ʵʪʦ ʠʭ ʧʦʛʣʦʱʝʥʠʝ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʯʝʨʝʟ ʩʪʝʥʳ ʠ ʤʝʞʵʪʘʞʥʳʝ ʧʝʨʝʢʨʳʪʠʷ, ʢʦʪʦʨʦʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʩʩʯʠʪʘʪʴ ʧʦʪʝʨʠ Wi-Fi ʩʠʛʥʘʣʘ ʚ ʢʘʢʦʤ-ʣʠʙʦ 

ʧʦʤʝʱʝʥʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʢʘʢ ʟʘʢʦʥʳ ʬʠʟʠʢʠ, ʪʘʢ ʠ ʫʤʝʪʴ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ 

ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʦʡ ʄʘʢʩʚʝʣʣʘ ʠ 

ʧʨʠʚʝʩʪʠ ʝʸ ʨʝʰʝʥʠʝ ʢ ʫʨʘʚʥʝʥʠʶ ɻʝʣʴʤʛʦʣʴʮʘ. 

ʀʩʭʦʜʥʦʡ ʪʦʯʢʦʡ ʷʚʣʷʝʪʩʷ ʚʦʣʥʦʚʦʝ ʫʨʘʚʥʝʥʠʝ, ʚʳʚʝʜʝʥʥʦʝ ʠʟ 

ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ. ʇʫʩʪʴ ʟʥʘʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʩʚʦʙʦʜʥʦʛʦ 

ʟʘʨʷʜʘ ”Ὢȟ ʨʘʚʥʦʝ ʥʫʣʶ, ʘ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ‘ ʨʘʚʥʦʡ 
ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ‘. ʀʩʭʦʜʥʦʡ ʬʦʨʤʫʣʦʡ 
ʷʚʣʷʝʪʩʷ ʚʦʣʥʦʚʦʝ ʫʨʘʚʥʝʥʠʝ, ʚʳʚʝʜʝʥʥʦʝ ʠʟ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ Ὁᴆ 

ᶯὉ ‐‘
‬Ὁ

‬ὸ
‘
‬ὐ

‬ὼ
 

ɺ ʧʨʦʚʦʜʥʠʢʝ ὐ ʩʦʦʪʥʦʩʠʪʩʷ ʩ Ὁ ʧʦ ʟʘʢʦʥʫ ʆʤʘ ʩ ʧʦʤʦʱʴʶ 

ʬʦʨʤʫʣʳ 
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ὐᴆ  „Ὁᴆ 

ʆʙʲʝʜʠʥʠʚ ʦʙʘ ʫʨʘʚʥʝʥʠʷ, ʧʦʣʫʯʠʤ 

ᶯὉ ‐‘
‬Ὁ

‬ὸ
‘„
‬Ὁᴆ

‬ὸ
 

ɿʘʧʠʩʳʚʘʝʤ Ὁ ʚ ʚʠʜʝ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

Ὁᴆ ὉᴆὩw ᴆᴆ 

ʠ ʟʘʤʝʥʷʝʤ ʚ ʧʨʝʜʧʦʩʣʝʜʥʝʤ. ʇʦʣʫʯʠʤ: 

Ὧ ‐‘‫ Ὦ„‘‫ π 
ʇʦʩʣʝʜʥʝʝ ʫʨʘʚʥʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʧʨʷʞʝʥʥʦʩʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʚʠʜʝ ʟʘʪʫʭʘʶʱʝʡ 

ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ ʚʦʣʥʳ. 

ʆʩʥʦʚʥʫʶ ʟʘʜʘʯʫ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʘʢ ʦʧʨʝʜʝʣʝʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʩʩʝʷʥʥʦʛʦ ʧʦʣʷ ʦʪ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʧʨʠ 

ʠʟʚʝʩʪʥʦʤ ʧʘʜʘʶʱʝʤ ʧʦʣʝ, ʯʪʦ ʨʝʰʘʝʪʩʷ ʯʝʨʝʟ ʫʨʘʚʥʝʥʠʝ 

ɻʝʣʴʤʛʦʣʴʮʘ ʜʣʷ ʧʣʦʩʢʦʡ ʚʦʣʥʳ. 

ɝὟ ὯὟ π 
ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʩʠʛʥʘʣʘ ʨʦʫʪʝʨʘ ʠʩʧʦʣʴʟʫʝʤ ʪʨʸʭʤʝʨʥʦʝ ʫʨʘʚʥʝʥʠʝ ɻʝʣʴʤʛʦʣʴʮʘ. 

ʋʨʘʚʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʯʠʪʘʪʴ ʜʚʠʞʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ 

ʚ ʠʥʪʝʨʝʩʫʶʱʝʤ ʥʘʤ ʤʝʩʪʝ. ʏʠʩʣʝʥʥʦ ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʨʝʰʘʝʪʩʷ 

ʯʝʨʝʟ ʧʘʢʝʪ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ.  

ɺʩʷʢʦʝ ʠʟʣʫʯʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ï ʵʪʦ ʩʠʩʪʝʤʘ ʧʨʦʚʦʜʷʱʠʭ ʪʝʣ ʚ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʨʝʜʝ, ʚ ʢʦʪʦʨʦʡ ʟʘ ʩʯʝʪ ʚʥʝʰʥʠʭ ʩʠʣ ʩʦʟʜʘʶʪʩʷ 

ʧʝʨʝʤʝʥʥʳʝ ʪʦʢʠ. ʕʪʠ ʪʦʢʠ ʚʦʟʙʫʞʜʘʶʪ ʚ ʦʢʨʫʞʘʶʱʝʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ. ɼʣʷ ʦʪʳʩʢʘʥʠʷ ʧʦʣʥʦʛʦ 

ʧʦʣʷ ʫʜʦʙʥʦ ʨʘʟʣʦʞʠʪʴ ʚʩʶ ʩʠʩʪʝʤʫ ʩʪʦʨʦʥʥʠʭ ʪʦʢʦʚ ʚ 

ʙʝʩʢʦʥʝʯʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʣʝʤʝʥʪʘʨʥʳʭ ʪʦʢʦʚ. ʇʦʩʢʦʣʴʢʫ 

ʫʨʘʚʥʝʥʠʷ ʄʘʢʩʚʝʣʣʘ ʣʠʥʝʡʥʳ, ʦʙʱʝʝ ʧʦʣʝ ʙʫʜʝʪ ʨʘʚʥʦ ʩʫʤʤʝ 

ʧʦʣʝʡ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʇʦʣʝ ʠʟʣʫʯʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʢʘʢ 

ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ ʠʣʠ ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʥʠʭ ʫʨʘʚʥʝʥʠʡ 

ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʧʨʠ ʟʘʜʘʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʩʪʦʨʦʥʥʝʛʦ ʪʦʢʘ ᴆ . 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʦʙ ʠʟʣʫʯʝʥʠʠ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʜʚʫʤʷ ʧʦʜʭʦʜʘʤʠ: 

1) ʀʩʭʦʜʥʳʤ ʷʚʣʷʝʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ ɻʝʣʴʤʛʦʣʴʮʘ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʢʪʦʨʘ 

ᶯὌᴆ ὯὌᴆ ὶέὸᴆ 
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2) ʀʩʭʦʜʥʳʤ ʷʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʢʪʦʨʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ὃᴆ  

ᶯὃᴆ Ὧὃᴆ ‘‘ ᴆ, Ὧ ‐‘ 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ὃᴆ ̎ ̖́̏̅̉ ̍Ὄᴆ ὶέὸὃᴆ , 

ʟʘʪʝʤ Ὁ ʧʦ ʧʝʨʚʦʤʫ ʫʨʘʚʥʝʥʠʶ ʄʘʢʩʚʝʣʣʘ.  

ʈʝʰʘʷ ʥʝʦʜʥʦʨʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ ɻʝʣʴʤʛʦʣʴʮʘ, ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʷ 

ʚʝʢʪʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ: 

Ὄᴆὶᴆ
ρ

τ“
᷿

ρ

ȿὶᴆ ὶᴆᴂȿ

ὭὯ

ȿὶᴆ ὶᴆᴂȿ
ᴆὶᴆᴂ  ὶᴆ Ὡ ȿᴆᴆȿὨὺȟ 

ɼʣʷ ʨʝʰʝʥʠʷ ʩʘʤʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʥʘʯʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ. ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʪʘʢʠʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ ʯʠʩʣʝʥʥʦʝ 

ʨʝʰʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ, 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʠ ʥʝ ʚʩʝʛʜʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ, 

ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʦʙʣʘʩʪʴ ʨʝʰʝʥʠʷ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʘ 

ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʪ ʧʨʦʠʟʚʦʜʥʫʶ ʧʦ ʥʦʨʤʘʣʠ. 

 

ɺʳʚʦʜ: 
ɿʥʘʷ ʟʘʢʦʥ, ʧʦ ʢʦʪʦʨʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʨʘʜʠʦʚʦʣʥʳ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʤʳ ʤʦʞʝʤ ʧʦʩʪʘʚʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʪʦ ʤʝʩʪʦ, ʛʜʝ ʧʦʪʝʨʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤʠ ʷʚʣʝʥʠʷʤʠ. 

ʂʦʥʝʯʥʦ, ʚ ʥʘʰʝ ʚʨʝʤʷ ʫʞʝ ʜʘʚʥʦ ʩʫʱʝʩʪʚʫʶʪ ʫʩʠʣʠʪʝʣʠ, ʯʪʦ ʜʘʞʝ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʜʠʦʘʧʧʘʨʘʪʫʨʫ ʛʣʫʙʦʢʦ ʧʦʜ ʟʝʤʣʸʡ, 

ʦʜʥʘʢʦ, ʧʨʦʝʢʪʠʨʫʷ ʦʬʠʩʥʳʝ ʟʜʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʸʥʥʦ 

ʟʥʘʪʴ, ʢʫʜʘ, ʢ ʧʨʠʤʝʨʫ, ʣʫʯʰʝ ʧʦʩʪʘʚʠʪʴ Wi-Fi ʨʦʫʪʝʨ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʮʠʬʨʦʡ ʩʠʛʥʘʣ ʜʦʭʦʜʠʣ ʜʦ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʪʘʢʠʝ ʧʦʤʝʭʠ, ʢʘʢ ʙʝʪʦʥʥʳʝ ʩʪʝʥʳ, ʩʪʸʢʣʘ ʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʳ. ʅʝ 

ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ ʪʘʢʦʡ ʧʨʠʢʣʘʜʥʦʡ 

ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʘʢʦʥʳ ʤʘʪʝʤʘʪʠʢʠ ʠ ʬʠʟʠʢʠ, ʘ ʨʘʩʯʸʪ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ ʧʘʢʝʪ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ.  

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ɹʘʩʩ ʌ. ɻ., ʌʫʢʩ ʀ. ʄ., ʈʘʩʩʝʠʚʘʥʠʝ ʚʦʣʥ ʥʘ ʩʪʘʪʠʯʝʩʢʠ 

ʥʝʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ð ɻʣʘʚʥʘʷ ʨʝʜʘʢʮʠʷ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠʟʜ-ʚʘ çʅʘʫʢʘè, 1972 ʛ. 

2. ɹʘʙʝʥʢʦ ʃ.ɸ., ʕʣʝʢʪʨʦʜʠʥʘʤʠʢʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʜʠʦʚʦʣʥ - 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ 

ʋʥʠʚʝʨʩʠʪʝʪ 2006 ʛ. 
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3. ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ɻʝʣʴʤʛʦʣʴʮʘ ʚ ʪʨʝʭʤʝʨʥʳʭ ʥʝʦʜʥʦʨʦʜʥʳʭ 
ʩʨʝʜʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʠʢʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʤʘʪʨʠʮʘʤʠ 

ʤʘʣʦʛʦ ʨʘʥʛʘ [http://www.ipgg.sbras.ru/ru/science/publications/publ-

reshenie-uravneniya-gelmgoltsa-v-trekhmernykh-neodnorodnykh-
pz100-024] 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʘ 1 ʛʨʫʧʧʳ ʀʌʆ ɿʷʙʢʦʚ ʇ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʜʦʢʪʦʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮ. ʂʠʨʴʷʥʦʚʘ 

ʃ.ɺ.  

 

ʇʈʀʄɽʅɽʅʀɽ ɼɺʋʍʌɸʂʊʆʈʅʆɻʆ ɼʀʉʇɽʈʉʀʆʅʅʆɻʆ 

ɸʅɸʃʀɿɸ ɼʃʗ ʆʇʈɽɼɽʃɽʅʀʗ ɺɽʃʀʏʀʅʓ ʉʇʈʆʉɸ ʅɸ 

ʉʄɸʈʊʌʆʅʓ 
 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʪʘʢʦʛʦ ʤʝʪʦʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʢʘʢ ʜʚʫʭʬʘʢʪʦʨʥʳʡ 

ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ. ʎʝʣʴʶ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʨʘʥʳ, ʚ ʢʦʪʦʨʦʡ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʤʦʜʝʣʠ ʪʝʣʝʬʦʥʘ ʠ ʝʛʦ ʧʨʦʜʘʞʠ ʠ ʦʪ ʩʧʨʦʩʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʙʳʣʦ ʚʟʷʪʦ 3 ʩʪʨʘʥʳ ʠ 4 ʤʘʨʢʠ ʪʝʣʝʬʦʥʦʚ. 

ʇʦʢʫʧʘʪʝʣʠ ʥʘʙʠʨʘʶʪ ʩʚʦʠ ʧʦʟʠʮʠʠ ʟʘ ʩʯʝʪ ʧʨʦʜʘʚʮʦʚ, ʠ 

ʥʘʦʙʦʨʦʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʝʪʩʷ ʪʘʢʘʷ ʵʢʦʩʠʩʪʝʤʘ ʢʘʢ ʨʳʥʦʢ. 

ʈʳʥʦʢ ʥʫʞʝʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʦʙʤʝʥ ʤʝʞʜʫ 

ʧʦʢʫʧʘʪʝʣʝʤ ʠ ʧʨʦʜʘʚʮʦʤ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ʋ ʨʳʥʢʘ ʝʩʪʴ 

ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʩʧʨʦʩ. ʉʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʮʝʥʦʡ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʪʦʚʘʨʘ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ʆʥ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʭ 

ʠʣʠ ʠʥʳʭ ʷʚʣʝʥʠʡ. ʊʘʢʦʝ ʷʚʣʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʵʣʘʩʪʠʯʥʦʩʪʴʶ, 

ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʠʟʤʝʥʠʣʩʷ ʩʧʨʦʩ ʥʘ 

ʪʦʚʘʨ ʧʦʜ ʚʣʠʷʥʠʝʤ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ. ʇʦʧʨʦʙʫʝʤ 

ʨʘʩʩʤʦʪʨʝʪʴ ʜʘʥʥʦʝ ʧʦʥʷʪʠʝ ʥʘ ʧʨʠʤʝʨʝ ʩʤʘʨʪʬʦʥʦʚ.  

ʉʤʘʨʪʬʦʥ - ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ ʩ ʨʘʩʰʠʨʝʥʥʳʤ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ. ɺ 

ʥʘʰʝ ʚʨʝʤʷ ʝʛʦ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʨʘʩʪʝʪ. ɿʘ ʩʯʸʪ ʢʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ? ʉʤʘʨʪʬʦʥʳ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʙʳʯʥʳʭ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʥʘʣʠʯʠʝʤ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʦʤʠʤʦ ʦʪʧʨʘʚʢʠ ʠ ʧʨʠʥʷʪʠʷ 

ʉʄʉ ʠ ʟʚʦʥʢʦʚ ʩʤʘʨʪʬʦʥʳ ʤʦʛʫʪ ʚʳʭʦʜʠʪʴ ʚ ʠʥʪʝʨʥʝʪ 

ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʠ Wi-Fi, ʩʢʘʯʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ʕʪʦ ʜʘʣʝʢʦ ʥʝ 

ʚʝʩʴ ʧʝʨʝʯʝʥʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʫʩʪʨʦʡʩʪʚʘʭ. 

ʇʦʢʫʧʘʪʝʣʴ ʧʨʠ ʧʦʢʫʧʢʝ ʜʝʚʘʡʩʘ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʜʣʷ ʩʝʙʷ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ.  

ɼʣʷ ʦʮʝʥʢʠ ʩʧʨʦʩʘ ʥʘ ʫʩʪʨʦʡʩʪʚʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʥʘ 

ʦʩʥʦʚʝ ʜʚʫʭʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʧʝʨʝʚʝʩʪʠ ʤʥʦʞʝʩʪʚʦ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʷʟʳʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 
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ʩʪʘʪʠʩʪʠʢʠ. ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ð ʤʝʪʦʜ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʝ, ʧʦʟʚʦʣʷʶʱʠʡ ʥʘʡʪʠ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʧʫʪʸʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʚ ʩʨʝʜʥʠʭ 

ʟʥʘʯʝʥʠʷʭ. ɽʛʦ ʩʫʪʴ ʩʚʦʜʠʪʩʷ ʢ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʦʜʥʦʡ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ (ʬʘʢʪʦʨʦʚ) ʥʘ ʟʘʚʠʩʠʤʫʶ 

ʧʝʨʝʤʝʥʥʫʶ. ʆʥʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʢ ʤʦʞʥʦ ʜʦʩʪʫʧʥʝʝ ʠ 

ʙʳʩʪʨʝʝ ʧʨʦʠʟʚʝʩʪʠ ʦʮʝʥʢʫ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 4 ʤʦʜʝʣʠ ʩʤʘʨʪʬʦʥʦʚ, ʠ 

ʚʟʷʪʳ 3 ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ. ʉʪʨʘʥʘ ʚʣʠʷʝʪ ʥʘ ʫʨʦʚʝʥʴ ʞʠʟʥʠ, ʘ ʦʪ 

ʤʦʜʝʣʠ ʪʝʣʝʬʦʥʘ ʟʘʚʠʩʠʪ ʬʫʥʢʮʠʦʥʘʣ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ. ʆʮʝʥʢʘ ʵʪʠ ʜʚʫʭ ʬʘʢʪʦʨʦʚ ʧʦʤʦʞʝʪ ʚʳʷʚʠʪʴ, 

ʦʪ ʯʝʛʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʧʨʦʜʘʞʠ ʩʤʘʨʪʬʦʥʦʚ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʧʦ 

ʢʦʥʢʨʝʪʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʛʠʧʦʪʝʟʝ (ʧʦʜʪʚʝʨʜʠʪʴ ʠʣʠ 

ʦʧʨʦʚʝʨʛʥʫʪʴ). ɿʘ ʜʘʥʥʳʡ ʢʨʠʪʝʨʠʡ ʦʪʚʝʯʘʝʪ ʬʫʥʢʮʠʷ ʦʪ 

ʚʳʙʨʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʵʤʧʠʨʠʯʝʩʢʠʤ ʧʫʪʝʤ, 

ʢʦʪʦʨʘʷ ʦʪʚʝʯʘʝʪ ʟʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʧʨʝʜʣʦʞʝʥʥʳʤʠ 

ʛʠʧʦʪʝʟʘʤʠ ʠ ʥʘʙʣʶʜʘʝʤʳʤʠ ʚʝʣʠʯʠʥʘʤʠ.  

ʇʨʦʜʝʤʦʥʩʪʨʠʨʫʝʤ ʧʨʠʤʝʥʝʥʠʝ ʜʚʫʭʬʘʢʪʦʨʥʦʛʦ 

ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʩʧʨʦʩʘ, 

ʠʩʧʦʣʴʟʫʷ ʩʤʘʨʪʬʦʥʳ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ 

3 ʩʪʨʘʥʳ: ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ, ɸʚʩʪʨʘʣʠʷ, ʗʧʦʥʠʷ, 4 ʤʘʨʢʠ 

ʩʤʘʨʪʬʦʥʦʚ: Iphone, Samsung, Huawei, Xiaomi ʠ ʩʧʨʦʩ ʢʘʞʜʦʡ 

ʤʦʜʝʣʠ ʟʘ ʦʜʠʥ ʛʦʜ. ʆʙʱʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ð 3 ʛʦʜʘ. 

ʇʦʩʣʝ ʦʧʠʩʘʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʧʝʨʝʭʦʜʠʤ ʢ 

ʜʚʫʭʬʘʢʪʦʨʥʦʤʫ ʜʠʩʧʝʨʩʠʦʥʥʦʤʫ ʘʥʘʣʠʟʫ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ 

ʬʘʢʪʦʨʘ ʙʝʨʝʤ ʢʨʠʪʝʨʠʡ çʩʪʨʘʥʘè ʠ ʧʝʨʝʭʦʜʠʤ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʤʝʪʦʜʘ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʇʦʣʫʯʘʝʤ ʩʪʘʪʠʩʪʠʢʫ ʌʠʰʝʨʘ 

ʨʘʚʥʫʶ 11,1. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʘ ʙʦʣʴʰʝ, ʯʝʤ Fʢʨʠʪʠʯʝʩʢʦʝ, ʢʦʪʦʨʦʝ 

ʨʘʚʥʦ 3.23. ɼʝʣʘʝʤ ʚʳʚʦʜ, ʯʪʦ ʧʝʨʚʳʡ ʬʘʢʪʦʨ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ 

ʥʘ ʩʧʨʦʩ ʩʤʘʨʪʬʦʥʦʚ. ʅʘʭʦʜʠʤ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ, 

ʢʦʪʦʨʳʡ ʦʢʘʟʘʣʩʷ ʨʘʚʥʳʤ 0.47. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʬʘʢʪʦʨ 

ʫʨʦʚʥʷ ʞʠʟʥʠ ʚ ʩʪʨʘʥʝ ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʦʙʲʝʢʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʚʝʣʠʯʠʥʳ ʩʧʨʦʩʘ ʛʘʜʞʝʪʦʚ. 

ʊʝʧʝʨʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʚʪʦʨʦʡ ʬʘʢʪʦʨ çʢʦʤʧʘʥʠʷ-

ʧʨʦʠʟʚʦʜʠʪʝʣʴè, ʪʘʢʞʝ ʧʨʠʤʝʥʷʷ ʜʚʫʭʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ 

ʘʥʘʣʠʟ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʪʘʪʠʩʪʠʢʘ ʌʠʰʝʨʘ ʨʘʚʥʘ 0.003, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʤʝʥʴʰʝ Fʢʨʠʪʠʯʝʩʢʦʛʦ (3.23). ɼʝʣʘʝʤ ʚʳʚʦʜ, ʯʪʦ ʵʪʦʪ 

ʢʨʠʪʝʨʠʡ ʦʩʦʙʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʧʨʦʩ ʥʝ ʦʢʘʟʳʚʘʝʪ. 
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ɼʘʣʝʝ ʧʨʦʚʝʜʝʤ ʘʥʘʣʠʟ ʚʟʘʠʤʥʦʛʦ ʚʣʠʷʥʠʷ ʜʘʥʥʳʭ ʜʚʫʭ 

ʬʘʢʪʦʨʦʚ. ʇʨʠ ʨʘʩʯʝʪʘʭ ʙʳʣʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʩʤʝʰʘʥʥʳʡ ʬʘʢʪʦʨ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ, ʪʘʢ ʢʘʢ ʩʪʘʪʠʩʪʠʢʘ ʌʠʰʝʨʘ ʤʝʥʴʰʝ 3.23 ʠ 

ʨʘʚʥʘ 0.75. 

ʀʩʭʦʜʷ ʠʟ ʚʩʝʭ ʧʨʦʚʝʜʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʬʘʢʪʦʨ ʩʪʨʘʥʳ ʚʥʦʩʠʪ ʥʘʠʙʦʣʴʰʝʝ ʠʟʤʝʥʝʥʠʝ ʥʘ ʩʧʨʦʩ 

ʩʤʘʨʪʬʦʥʦʚ. ʊʘʢ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʨʘʚʝʥ 0.45, ʪʦ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʘ 45% ʦʪ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʬʘʢʪʦʨʦʚ.  

ʀʪʘʢ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʬʘʢʪʦʨ ʙʦʣʝʝ 

ʨʘʟʚʠʪʦʡ ʩʪʨʘʥʳ ʦʢʘʟʳʚʘʝʪ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʤʧʘʥʠʝʡ, ʧʨʦʠʟʚʦʜʷʱʝʡ ʩʤʘʨʪʬʦʥʳ, ʠ ʩʦʩʪʘʚʣʷʝʪ 47% ʦʪ ʚʩʝʭ 

ʚʦʟʤʦʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʜʨʫʛʦʡ ï 0.01%, ʘ ʩʤʝʰʘʥʥʳʡ ï 0.3%. 
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ʉʪʫʜʝʥʪʢʠ 1 ʢʫʨʩʘ 20 ʛʨʫʧʧʳ ʀʀʕʉʄ ʂʘʣʶʢʰʝʚʘ ɸ.ʇ., 

ɻʘʡʬʫʪʣʠʥʦʚʘ ɸ.ʃ. 

ʉʪʫʜʝʥʪʢʘ 1 ʢʫʨʩʘ 21 ʛʨʫʧʧʳ ʀʀʕʉʄ ɻʝʥʝʨʦʟʦʚʘ ɸ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮ. ɺʘʩʠʣʴʝʚʘ ʆ.ɸ.  

 

ɿʆʃʆʊʆɽ ʉɽʏɽʅʀɽ ɺ ʉʊʈʆʀʊɽʃʔʉʊɺɽ ʀ 

ɸʈʍʀʊɽʂʊʋʈɽ 

 

ɺʚʝʜʝʥʠʝ 
ʇʦʯʝʤʫ ʩʪʨʦʝʥʠʷ ʜʨʝʚʥʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʪʘʢ ʧʨʠʚʣʝʢʘʶʪ 

ʯʝʣʦʚʝʢʘ, ʧʨʠ ʚʠʜʝ ʢʦʪʦʨʳʭ ʦʥ ʠʩʧʳʪʳʚʘʝʪ ʛʘʨʤʦʥʠʶ ʠ 

ʫʤʠʨʦʪʚʦʨʝʥʠʝ? ɺʩʝ ʦʥʠ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʥʘ ʦʩʥʦʚʝ ʟʦʣʦʪʦʛʦ 

ʩʝʯʝʥʠʷ, ʜʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʚ ʩʨʝʜʥʝʚʝʢʦʚʴʝ, ʠ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʨʦʧʦʨʮʠʷ ʚʩʪʨʝʯʘʝʪʩʷ 

ʧʦʚʩʝʤʝʩʪʥʦ: ʵʪʦ ʠ ʨʘʢʫʰʢʠ ʤʦʣʣʶʩʢʦʚ, ʠ ʟʥʘʤʝʥʠʪʳʝ ʢʘʨʪʠʥʳ 

ʭʫʜʦʞʥʠʢʦʚ, ʠ ʩʪʨʦʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ, ʠ ʜʘʞʝ ʝʛʠʧʝʪʩʢʠʝ 

ʧʠʨʘʤʠʜʳ. 

ʏʪʦ ʞʝ ʪʘʢʦʝ ʟʦʣʦʪʦʝ ʩʝʯʝʥʠʝ? 

ʇʠʬʘʛʦʨ ʛʦʚʦʨʠʣ, ʯʪʦ ʟʦʣʦʪʦʝ ʩʝʯʝʥʠʝ  ʵʪʦ ʜʝʣʝʥʠʝ ʦʪʨʝʟʢʘ ʥʘ 

ʜʚʝ ʥʝʨʘʚʥʳʝ ʯʘʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʝʥʴʰʘʷ ʯʘʩʪʴ ʦʪʨʝʟʢʘ ʦʪʥʦʩʠʪʩʷ 

ʢ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʘʢ ʞʝ, ʢʘʢ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʮʝʣʦʤʫ 

ʦʪʨʝʟʢʫ. ʆʥ ʥʘʟʚʘʣ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʟʦʣʦʪʦʡ ʩʝʨʝʜʠʥʦʡ, ʟʦʣʦʪʳʤ 

ʩʝʯʝʥʠʝʤ, ʠʣʠ ʟʦʣʦʪʳʤ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ.  

ʉʧʠʨʘʣʴ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ 

ɿʦʣʦʪʦʝ ʩʝʯʝʥʠʝ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʨʷʜʦʤ ʮʝʣʳʭ ʯʠʩʝʣ, 

ʥʘʟʚʘʥʥʳʤ ʧʦ ʠʤʝʥʠ ʦʪʢʨʳʚʰʝʛʦ ʝʛʦ ʢʨʫʧʥʝʡʰʝʛʦ ʤʘʪʝʤʘʪʠʢʘ 

ʩʨʝʜʥʝʚʝʢʦʚʦʡ ɽʚʨʦʧʳ (XII -XIII  ʚʝʢʦʚ) ʃʝʦʥʘʨʜʦ ʇʠʟʘʥʩʢʦʛʦ, 

ʠʟʚʝʩʪʥʦʛʦ ʢʘʢ ʌʠʙʦʥʘʯʯʠ. 

ɺ ʨʷʜʫ ʯʠʩʝʣ ʌʠʙʦʥʘʯʯʠ ʧʝʨʚʦʝ ʯʠʩʣʦ ʨʘʚʥʦ 0, ʚʪʦʨʦʝ ʯʠʩʣʦ 

ʨʘʚʥʦ 1, ʜʘʣʝʝ ʢʘʞʜʦʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʯʠʩʣʦ ʨʘʚʥʷʝʪʩʷ ʩʫʤʤʝ 

ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʯʠʩʝʣ: 0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 

233,é ʆʪʥʦʰʝʥʠʝ ʢʘʞʜʦʛʦ ʯʠʩʣʘ ʢ ʧʦʩʣʝʜʫʶʱʝʤʫ ʧʨʠ  

ʩʪʨʝʤʣʝʥʠʠ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʩʪʨʝʤʠʪʩʷ ʢ 

ʯʠʩʣʫ 0,618, ʪʦ ʝʩʪʴ ʢ ʦʪʥʦʰʝʥʠʶ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ. ʉʦʙʩʪʚʝʥʥʦ, 

ʟʦʣʦʪʦʝ ʩʝʯʝʥʠʝ ʠ ʝʩʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʜʚʫʤʷ ʯʠʩʣʘʤʠ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʌʠʙʦʥʘʯʯʠ. ʇʦʩʪʨʦʝʥʠʝ  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʯʣʝʥʦʚ ʨʷʜʘ ʌʠʙʦʥʘʯʯʠ ʚ ʤʘʩʰʪʘʙʝ ʜʘʝʪ ʙʝʩʢʦʥʝʯʥʳʝ ʩʧʠʨʘʣʠ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚ ʞʠʚʦʡ ʧʨʠʨʦʜʝ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʯʠʩʝʣ ʚ ʟʦʣʦʪʦʤ ʩʝʯʝʥʠʠ ʇʠʬʘʛʦʨ ʩʯʠʪʘʣ 
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ʠʜʝʘʣʴʥʳʤ ʜʣʷ ʙʣʘʛʦʧʦʣʫʯʠʷ ʣʶʜʝʡ. ʆʥ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ 

ʧʨʦʧʦʨʮʠʠ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʶʪ ʝʩʪʝʩʪʚʝʥʥʫʶ ʛʘʨʤʦʥʠʶ ʧʨʠʨʦʜʳ, 

ʦʙʷʟʘʪʝʣʴʥʦ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʦʤʘ ʠ ʩʘʜʘ, 

ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʧʨʦʧʦʨʮʠʠ ʨʘʜʫʶʪ ʜʫʰʫ, ʠ ʠʭ ʩʦʟʝʨʮʘʥʠʝ ʜʦʩʪʘʚʣʷʝʪ 

ʫʜʦʚʦʣʴʩʪʚʠʝ ʯʝʣʦʚʝʢʫ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʦʣʦʪʳʤ ʩʝʯʝʥʠʝʤ, ʠʩʧʦʣʥʝʥʦ 

ʛʘʨʤʦʥʠʝʡ ʠ ʩʦʟʜʘʝʪ ʪʦʥʢʠʡ ʥʘʩʪʨʦʡ,  ʧʦʟʚʦʣʷʶʱʠʡ  ʧʦʯʫʚʩʪʚʦʚʘʪʴ 

ʩʝʙʷ ʢʦʤʬʦʨʪʥʦ. 

ɿʦʣʦʪʦʝ ʩʝʯʝʥʠʝ ʚ ʘʨʭʠʪʝʢʪʫʨʝ 
ʄʥʦʞʝʩʪʚʦ ʠʩʪʦʨʠʯʝʩʢʠʭ ʟʜʘʥʠʡ, ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʜʦ ʥʘʰʝʛʦ 

ʚʨʝʤʝʥʠ, ʩʣʫʞʘʪ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʪʦʤʫ, ʯʪʦ ʘʨʭʠʪʝʢʪʦʨʳ  ʵʧʦʭʠ 

ʩʨʝʜʥʝʚʝʢʦʚʴʷ ʙʳʣʠ ʟʥʘʢʦʤʳ ʩ ʛʘʨʤʦʥʠʯʝʩʢʠʤ ʧʨʘʚʠʣʦʤ. ʆʯʝʥʴ 

ʭʦʨʦʰʦ ʟʘʤʝʪʥʦ ʩʪʨʝʤʣʝʥʠʝ ʩʦʙʣʶʩʪʠ ʛʘʨʤʦʥʠʯʝʩʢʫʶ ʧʨʦʧʦʨʮʠʶ 

ʧʨʠ ʩʦʦʨʫʞʝʥʠʠ ʮʝʨʢʚʝʡ, ʟʥʘʯʠʤʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, 

ʨʝʟʠʜʝʥʮʠʡ ʢʦʨʦʣʝʚʩʢʠʭ ʦʩʦʙ. 

ʇʨʝʢʨʘʩʥʳʤ ʧʘʤʷʪʥʠʢʦʤ ʠʩʪʦʨʠʠ ʘʨʭʠʪʝʢʪʫʨʳ ʩʨʝʜʥʝʚʝʢʦʚʴʷ, 

ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʜʦ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ, ʷʚʣʷʝʪʩʷ ʩʦʙʦʨ ʇʘʨʠʞʩʢʦʡ 

ɹʦʛʦʤʘʪʝʨʠ ʠʣʠ ʅʦʪʨ-ɼʘʤ ʜʝ ʇʘʨʠ. ɺ ɼʨʝʚʥʝʤ ɽʛʠʧʪʝ ʧʦ ʧʨʘʚʠʣʘʤ 

ʟʦʣʦʪʦʡ ʧʨʦʧʦʨʮʠʠ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʧʠʨʘʤʠʜʘ ʍʝʦʧʩʘ. ɻʣʷʜʷ ʥʘ 

ʪʚʦʨʝʥʠʝ ʩʪʨʦʠʪʝʣʝʡ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʪʨʝʫʛʦʣʴʥʠʢ ʩ ʧʨʷʤʳʤ ʫʛʣʦʤ, 

ʦʜʠʥ ʢʘʪʝʪ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʚʳʩʦʪʦʡ, ʚʪʦʨʦʡ ï ʧʦʣʦʚʠʥʦʡ ʜʣʠʥʳ 

ʦʩʥʦʚʘʥʠʷ. ɽʩʣʠ ʚʟʷʪʴ ʦʪʥʦʰʝʥʠʝ ʛʠʧʦʪʝʥʫʟʳ ʢ ʤʝʥʴʰʝʡ ʩʪʦʨʦʥʝ, 

ʧʦʣʫʯʠʤ ʠʜʝʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 1,61950 ʠʣʠ 1,62.  

ɺ ʘʨʭʠʪʝʢʪʫʨʝ ʈʦʩʩʠʠ ʨʷʜ ʌʠʙʦʥʘʯʯʠ ï ʵʪʦ ʩʚʦʝʦʙʨʘʟʥʘʷ 

ʤʘʪʨʠʮʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʘʥʘʣʠʟʠʨʫʶʪ ʣʶʙʦʝ ʘʨʭʠʪʝʢʪʫʨʥʦʝ 

ʩʦʦʨʫʞʝʥʠʝ. ʏʪʦʙʳ ʙʳʣʦ ʧʨʦʱʝ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ, ʤʦʞʥʦ 

ʧʦʩʪʨʦʠʪʴ ʥʘ ʧʨʠʥʮʠʧʝ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ ʮʠʨʢʫʣʴ ʌʠʙʦʥʘʯʯʠ.  

ɺʳʜʘʶʱʝʝʩʷ ʟʜʘʥʠʝ ʄɻʋ ʥʘ ɺʦʨʦʙʴʝʚʳʭ ʛʦʨʘʭ (ʨʠʩ.1.) ʙʳʣʦ 

ʧʦʩʪʨʦʝʥʦ ʚ ʧʦʩʣʝʚʦʝʥʥʦʝ ʚʨʝʤʷ. ɺ ʪʝ ʛʦʜʳ ʵʪʦ ʙʳʣʦ ʩʘʤʦʝ 

ʚʳʩʦʢʦʝ ʩʪʨʦʝʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʧʷʪʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʛʨʫʧʧ, 

ʢʦʪʦʨʳʝ ʚʝʥʯʘʝʪ ʮʝʥʪʨʘʣʴʥʘʷ ʙʘʰʥʷ. ɿʜʝʩʴ ʯʸʪʢʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʪʨʝʫʛʦʣʴʥʠʢ ʩ ʧʨʷʤʳʤ ʫʛʣʦʤ, ʛʠʧʦʪʝʥʫʟʘ ʢʦʪʦʨʦʛʦ ʟʘʭʚʘʪʳʚʘʝʪ 

ʧʨʠʩʪʨʦʡʢʠ ʠ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʫʛʦʣ ʟʜʘʥʠʷ. ɾʠʚʳʤ ʧʨʠʤʝʨʦʤ 

ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʀʩʘʘʢʠʝʚʩʢʠʡ ʩʦʙʦʨ. 

ʏʪʦ ʥʫʞʥʦ ʟʥʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʬʘʩʘʜʘ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʦʤʦʚ ʢʨʦʤʝ ʨʷʜʘ ʌʠʙʦʥʘʯʯʠ 

ʠʩʧʦʣʴʟʫʶʪ ʝʱʸ ʦʜʠʥ ʤʝʪʦʜ, ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʢʦʪʦʨʦʛʦ ʙʳʣ 

ʘʨʭʠʪʝʢʪʦʨ ʠʟ ʌʨʘʥʮʠʠ ʃʝ ʂʦʨʙʶʟʴʝ. ʆʥ ʧʨʠʥʠʤʘʣ ʟʘ ʦʩʥʦʚʫ ʨʦʩʪ 

ʙʫʜʫʱʠʭ ʚʣʘʜʝʣʴʮʝʚ ʫʩʘʜʴʙʳ ʠ, ʠʩʭʦʜʷ ʠʭ ʵʪʦʛʦ, ʨʘʩʩʯʠʪʳʚʘʣ 
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ʧʘʨʘʤʝʪʨʳ ʩʪʨʦʝʥʠʷ ʠ ʢʦʤʥʘʪ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʧʦʜʭʦʜʫ ʜʦʤ 

ʧʦʣʫʯʘʣʩʷ ʥʝ ʪʦʣʴʢʦ ʛʘʨʤʦʥʠʯʥʳʡ, ʥʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʤʬʦʨʪʥʳʡ 

ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʯʝʨʪʘʤʠ ʭʦʟʷʝʚ.  

 
ʈʠʩ.1. ɿʜʘʥʠʝ ʄɻʋ ʥʘ ɺʦʨʦʙʴʝʚʳʭ ʛʦʨʘʭ 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʟʦʣʦʪʳʭ S-ʩʝʯʝʥʠʡ ʚ ʧʨʠʨʦʜʝ ʦʧʠʩʘʣ 

ʙʝʣʦʨʫʩʩʢʠʡ ʫʯʝʥʳʡ ʕ.ʄ. ʉʦʨʦʢʦ [2]. ʆʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʭʦʨʦʰʦ 

ʠʟʫʯʝʥʥʳʝ ʜʚʦʡʥʳʝ ʩʧʣʘʚʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪ,  

ʦʙʣʘʜʘʶʪ  ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʫʩʪʦʡʯʠʚʳ ʚ 

ʪʝʨʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ, ʪʚʝʨʜʳ, ʠʟʥʦʩʦʩʪʦʡʢʠ, ʫʩʪʦʡʯʠʚʳ ʢ 

ʦʢʠʩʣʝʥʠʶ ʠ ʪ. ʧ) ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʫʜʝʣʴʥʳʝ ʚʝʩʘ 

ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʦʜʥʦʡ ʠʟ ʟʦʣʦʪʳʭ S-

ʧʨʦʧʦʨʮʠʡ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʘʚʪʦʨʫ ʚʳʜʚʠʥʫʪʴ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ 

ʟʦʣʦʪʳʝ S-ʩʝʯʝʥʠʷ ʝʩʪʴ ʯʠʩʣʦʚʳʝ ʠʥʚʘʨʠʘʥʪʳ 

ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʩʠʩʪʝʤ.  

ɿʘʢʣʶʯʝʥʠʝ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ɿʦʣʦʪʦʝ 

ʩʝʯʝʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʦʪʨʠʮʘʥʠʝʤ ʩʠʤʤʝʪʨʠʠ. ʆʥʦ ʷʚʣʷʝʪʩʷ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʝʡ. ɼʠʥʘʤʠʯʝʩʢʘʷ ʩʠʤʤʝʪʨʠʷ ʚʳʨʘʞʘʝʪ 

ʘʢʪʠʚʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʜʚʠʞʝʥʠʝ, ʨʘʟʚʠʪʠʝ, ʨʠʪʤ, ʦʥʘ ï 

ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʞʠʟʥʠ.  ɼʠʥʘʤʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʩʚʦʡʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʦʪʨʝʟʢʦʚ ʠʣʠ ʠʭ ʫʤʝʥʴʰʝʥʠʝ, ʠ ʦʥʦ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʚʝʣʠʯʠʥʘʭ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʠʣʠ ʫʙʳʚʘʶʱʝʛʦ ʨʷʜʘ. 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʘ 1 ʛʨʫʧʧʳ ʀʌʆ ʂʨʦʣʝʚʝʮʢʠʡ ɺ.ʖ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮ. ʂʠʨʴʷʥʦʚʘ ʃ.ɺ.  

  

ʇʈʀʄɽʅɽʅʀɽ ʆɼʅʆʌɸʂʊʆʈʅʆɻʆ ɼʀʉʇɽʈʉʀʆʅʅʆɻʆ 

ɸʅɸʃʀɿɸ ɼʃʗ ʆʇʈɽɼɽʃɽʅʀʗ ɿɸɺʀʉʀʄʆʉʊʀ 

ʈʆʊɸʎʀʀ ɸʈɽʅɼɸʊʆʈʆɺ ʆʊ ʇʃʆʑɸɼʀ ʀ 

ʈɸʉʇʆʃʆɾɽʅʀʗ ɿɼɸʅʀʗ ɺ ʎɽʃʗʍ ʆʎɽʅʂʀ 

ʂʆʄʄɽʈʏɽʉʂʀʍ ʇʆʄɽʑɽʅʀʁ. 

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʨ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ - ʤʝʪʦʜʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. ʎʝʣʴ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʠʪʴ 

ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʜʘʥʠʷ ʠ ʝʛʦ ʧʣʦʱʘʜʠ ʥʘ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʥʘ ʨʳʥʢʝ ʢʦʤʤʝʨʯʝʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ ʧʨʠʤʝʨʝ ʫʣʠʮʳ ɸʨʙʘʪ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ, ʜʠʩʧʝʨʩʠʦʥʥʳʡ 

ʘʥʘʣʠʟ, ʦʮʝʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʢʦʤʤʝʨʯʝʩʢʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ.  

 

ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚʩʝ ʙʦʣʴʰʝ ʧʝʨʝʭʦʜʷʪ ʚ 

ʦʙʣʘʩʪʠ, ʛʜʝ ʨʘʥʝʝ ʨʝʰʝʥʠʷ ʧʨʠʥʠʤʘʣʠʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ.  

ʊʦʯʥʦʩʪʴ ʨʘʩʯʝʪʦʚ ʧʨʠ ʚʳʙʦʨʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ 

ʧʨʠʦʙʨʝʪʘʝʪ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ ʠ ʥʝʷʩʥʳʭ 

ʪʝʥʜʝʥʮʠʡ ʚ ʵʢʦʥʦʤʠʢʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʦʨʦʚ 

ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤ ʠ ʧʦʥʷʪʥʳʤ ʚʣʦʞʝʥʠʝʤ ʩʚʦʠʭ ʩʨʝʜʩʪʚ 

ʩʯʠʪʘʝʪ ʠʥʚʝʩʪʠʮʠʠ ʚ ʥʝʜʚʠʞʠʤʦʩʪʴ. ʕʪʦʪ ʠʥʩʪʨʫʤʝʥʪ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʜʣʠʪʝʣʴʥʦʤ ʚʨʝʤʝʥʥʦʤ ʧʝʨʠʦʜʝ, 

ʦʙʣʘʜʘʝʪ ʤʠʥʠʤʘʣʴʥʳʤ ʨʠʩʢʦʤ ʠ ʚʳʩʦʢʠʤʠ ʧʝʨʩʧʝʢʪʠʚʘʤʠ. 

ʅʦ ʟʜʝʩʴ ʢʘʢ ʨʘʟ ʠ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ 

ʣʠʢʚʠʜʥʦʛʦ ʦʙʲʝʢʪʘ. ɺʳʛʦʜʥʳʝ ʚʣʦʞʝʥʠʷ ʜʦʣʞʥʳ ʥʝ ʪʦʣʴʢʦ 

ʩʦʭʨʘʥʠʪʴ, ʥʦ ʠ ʧʨʝʫʤʥʦʞʠʪʴ ʩʨʝʜʩʪʚʘ ʠʥʚʝʩʪʦʨʘ. ʉʚʦʡ ʜʦʭʦʜ 

ʥʝʜʚʠʞʠʤʦʩʪʴ ʧʨʠʥʦʩʠʪ ʟʘ ʩʯʝʪ ʘʨʝʥʜʥʦʛʦ ʙʠʟʥʝʩʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʤʠ ʷʚʣʷʶʪʩʷ ʚʣʦʞʝʥʠʷ ʚ ʦʙʲʝʢʪ, ʧʦʣʴʟʫʶʱʠʡʩʷ 

ʥʘʠʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʫ ʘʨʝʥʜʘʪʦʨʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʦʙʲʝʢʪʘ ʢʦʤʤʝʨʯʝʩʢʦʡ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ 

ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʚʝʩʪʠ ʤʥʦʞʝʩʪʚʦ 

ʵʤʧʠʨʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʷʟʳʢ ʤʘʪʝʤʘʪʠʢʠ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ 
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ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʥʦ ʠ ʙʳʩʪʨʦ ʩʜʝʣʘʪʴ ʵʢʩʧʨʝʩʩ-ʦʮʝʥʢʫ ʧʨʠ 

ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ. 

ʇʨʦʮʝʜʫʨʘ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʩʪʦʠʪ ʚ 

ʧʨʦʚʝʨʢʝ ʛʠʧʦʪʝʟʳ ʦ ʚʣʠʷʥʠʠ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʘ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʳʡ 

ʧʨʠʟʥʘʢ. ʇʨʠʯʝʤ, ʧʨʦʚʝʜʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʜʥʦʤ ʨʘʡʦʥʝ, ʤʳ ʤʦʞʝʤ 

ʧʨʠʤʝʥʠʪʴ ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʣʶʙʦʡ ʜʨʫʛʦʡ ʘʥʘʣʦʛʠʯʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʙʳʣ ʚʳʙʨʘʥ ʪʦʨʛʦʚʳʡ ʢʦʨʠʜʦʨ ʩʪʘʨʦʛʦ 

ɸʨʙʘʪʘ, ʢʦʪʦʨʳʡ ʪʨʘʜʠʮʠʦʥʥʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ 

ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʧʝʰʝʭʦʜʥʦʡ ʫʣʠʮʝʡ, ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʢʦʪʦʨʦʡ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʙʲʝʢʪʳ ʩʪʨʠʪ ʨʠʪʝʡʣʘ. ʀʤʝʥʥʦ ʟʜʝʩʴ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʫ ʘʨʝʥʜʘʪʦʨʦʚ ʙʫʜʝʪ ʥʘʠʙʦʣʝʝ 

ʟʘʤʝʪʥʦ ʚʣʠʷʥʠʝ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ ʤʝʪʨʦ ʠ 

ʧʣʦʱʘʜʴ. ʋʜʘʣʝʥʥʦʩʪʴ ʦʪ ʤʝʪʨʦ ʚʣʠʷʝʪ ʥʘ ʧʦʩʝʱʘʝʤʦʩʪʴ ʟʘʚʝʜʝʥʠʷ. 

ʆʪ ʧʣʦʱʘʜʠ ʟʘʚʠʩʠʪ ʩʪʦʠʤʦʩʪʴ ʘʨʝʥʜʳ ʚ ʤʝʩʷʮ. ʆʮʝʥʢʘ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʦʙʲʝʢʪʳ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʝ ʜʣʷ 

ʧʦʩʝʪʠʪʝʣʝʡ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʴʶ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʷʪʴ ʠʣʠ ʦʧʨʦʚʝʨʛʥʫʪʴ 

ʪʫ ʠʣʠ ʠʥʫʶ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʛʠʧʦʪʝʟʫ. ʉʪʨʦʠʪʩʷ ʵʪʦʪ ʢʨʠʪʝʨʠʡ 

ʧʦʩʨʝʜʩʪʚʦʤ ʬʫʥʢʮʠʠ ʦʪ ʚʳʙʨʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ, 

ʧʦʣʫʯʝʥʥʳʭ ʵʤʧʠʨʠʯʝʩʢʠʤ ʧʫʪʝʤ. ʌʫʥʢʮʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʥʘʙʣʶʜʘʝʤʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʠ ʚʦʟʤʦʞʥʳʤʠ 

ʛʠʧʦʪʝʟʘʤʠ. 

ɼʘʣʝʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʝʤ ʧʨʠʤʝʥʝʥʠʝ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ 

ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʨʦʪʘʮʠʠ 

ʘʨʝʥʜʘʪʦʨʦʚ ʦʪ ʧʣʦʱʘʜʠ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʜʘʥʠʷ ʚ ʮʝʣʷʭ ʦʮʝʥʢʠ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ, ʛʜʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ - ʧʦʣʛʦʜʘ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

1) ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʤʝʱʝʥʠʡ ï ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠʟʚʝʩʪʥʳʭ 

ʧʦʤʝʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʜʘʥʳ ʠʣʠ ʩʜʘʶʪʩʷ ʚ ʘʨʝʥʜʫ ʥʘ ʥʘʯʘʣʦ 

ʥʘʙʣʶʜʝʥʠʷ. 

2) ʇʦʤʝʱʝʥʠʡ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ï ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʤʝʱʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʜʘʥʳ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

3) ʂʦʣ-ʚʦ ʦʩʚʦʙʦʜʠʚʰʠʭʩʷ ʧʦʤʝʱʝʥʠʡ ï ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʤʝʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʩʚʦʙʦʜʠʣʠʩʴ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ. 

4) ʂʦʣ-ʚʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ï ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʤʝʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʜʘʥʳ ʚ ʘʨʝʥʜʫ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 
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5) ʂʦʣʠʯʝʩʪʚʦ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ï ʵʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʤʝʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʩʜʘʥʳ ʟʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

6) ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʤʝʪʨʦ ï ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʤʝʪʨʦ ʜʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʟʜʘʥʠʷ, ʛʜʝ 1 ï ʟʜʘʥʠʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 

0ʤ-200ʤ; 2 ï ʟʜʘʥʠʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 200ʤ-400ʤ; 3 ï 

ʟʜʘʥʠʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 400ʤ-650ʤ. 

7) ʇʣʦʱʘʜʴ ʟʜʘʥʠʷ ï ʵʪʦ ʚʠʟʫʘʣʴʥʳʡ ʨʘʟʤʝʨ ʟʜʘʥʠʷ, ʛʜʝ 1 ï 

ʥʝʙʦʣʴʰʦʝ ʟʜʘʥʠʝ; 2 ï ʩʨʝʜʥʝʝ ʟʜʘʥʠʝ; 3 ï ʙʦʣʴʰʦʝ ʟʜʘʥʠʝ. 

8) ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ï ʵʪʦ ʧʦʢʘʟʘʪʝʣʴ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ 

ʟʜʘʥʠʷ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 
˗̏̌̃  ̜̖̏̃̏̒̓̑̆̂̏̃́̎̎ ̐̏̍̆̚Ȣ ˗̏̌̃  ̙̖̠̏̏̒̃̏̂̏̅̉̃̉̒ ̐̏̍̆̚Ȣ

˛̂̆̆̚ ̘̋̏̌̉̆̒̓̃̏ ̐̏̍̆̚Ȣ ˜̏̍̆Ȣ̂̆̚ ̈̉̈̍̆̎̆̎̉̊
 z 

ᶻ
˗̏̌̃  ̏̎̆̃̏̒̓̑̆̂Ȣ̐̏̍̆̚Ȣ

ρzππ  

 

ʇʦʩʣʝ ʦʧʠʩʘʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʝʨʝʡʜʝʤ ʢ ʦʜʥʦʬʘʢʪʦʨʥʦʤʫ 

ʜʠʩʧʝʨʩʠʦʥʥʦʤʫ ʘʥʘʣʠʟʫ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʬʘʢʪʦʨʘ ʙʝʨʝʤ ʢʨʠʪʝʨʠʡ çʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʤʝʪʨʦè. ʇʨʠʤʝʥʷʝʤ ʤʝʪʦʜ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ. ʊʘʢ ʢʘʢ ʩʪʘʪʠʩʪʠʢʘ ʌʠʰʝʨʘ ʦʢʘʟʘʣʘʩʴ ʨʘʚʥʦʡ 8.7 ʙʦʣʴʰʝ F 

ʢʨʠʪʠʯʝʩʢʦʛʦ (3.23), ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʛʠʧʦʪʝʟʘ ʦ ʪʦʤ, ʯʪʦ 

ʢʨʠʪʝʨʠʡ çʈʘʩʩʪʦʷʥʠʝ ʦʪ ʤʝʪʨʦè ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʟʜʘʥʠʷ. ʊʘʢʞʝ, ʥʘʭʦʜʠʤ ʢʦʵʬʬʠʮʠʝʥʪ 

ʜʝʪʝʨʤʠʥʘʮʠʠ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʮʝʥʪ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʤʝʪʨʦ ʥʘ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʟʜʘʥʠʷ, ʢʦʪʦʨʳʡ ʦʢʘʟʘʣʩʷ ʨʘʚʥʳʤ 24%, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʤʝʪʨʦ ʷʚʣʷʝʪʩʷ 

ʦʙʲʝʢʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʟʜʘʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʛʦ ʬʘʢʪʦʨʘ ʙʝʨʝʤ ʢʨʠʪʝʨʠʡ çʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʤʝʪʨʦè. ʇʨʠʤʝʥʷʝʤ ʤʝʪʦʜ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ. ʊʘʢ ʢʘʢ ʩʪʘʪʠʩʪʠʢʘ ʌʠʰʝʨʘ ʦʢʘʟʘʣʘʩʴ ʨʘʚʥʦʡ 3.33 ʙʦʣʴʰʝ 

F ʢʨʠʪʠʯʝʩʢʦʛʦ (3.23), ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʛʠʧʦʪʝʟʘ ʦ ʪʦʤ, 

ʯʪʦ ʢʨʠʪʝʨʠʡ çʇʣʦʱʘʜʴ ʟʜʘʥʠʷè ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʟʜʘʥʠʷ. ʊʘʢʞʝ, ʥʘʭʦʜʠʤ ʢʦʵʬʬʠʮʠʝʥʪ 

ʜʝʪʝʨʤʠʥʘʮʠʠ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʮʝʥʪ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʤʝʪʨʦ ʥʘ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʟʜʘʥʠʷ, ʢʦʪʦʨʳʡ ʦʢʘʟʘʣʩʷ ʨʘʚʥʳʤ 13%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʥʘ ʨʳʥʢʝ ʢʦʤʤʝʨʯʝʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʟʜʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʙʣʠʞʝ ʢ ʤʝʪʨʦ, ʚ ʤʝʥʴʰʝʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
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ʧʣʦʱʘʜʠ. ɺʣʠʷʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʤʝʪʨʦ ʥʘ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ 

ʟʜʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 24% ʦʪ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʥʠʝ 

ʧʣʦʱʘʜʠ ʟʜʘʥʠʷ ï 14%. 
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ʉʪʫʜʝʥʪʢʘ 2 ʢʫʨʩʘ 11  ʛʨʫʧʧʳ ʀɻʕʉ ʂʫʨʛʫʟʦʚʘ ɽ.ɺ. 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʜʦʮ., ʜʦʢʪʦʨ ʪʝʭ. ʥʘʫʢ, ʌʨʠʰʪʝʨ ʃ.ʖ.  

 

ʈɸʉʏɪʊ ʉʊɸʊʀʏɽʉʂʀʍ ʄʆʄɽʅʊʆɺ ʎʀʂʃʆʀɼʓ 
 

ʋʜʠʚʠʪʝʣʴʥʫʶ ʢʨʠʚʫʶ, ʯʪʦ ʪʘʢ ʯʘʩʪʦ ʧʦʷʚʣʷʝʪʩʷ ʧʝʨʝʜ ʛʣʘʟʘʤʠ 

ʢʘʞʜʦʛʦ, ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʠʣʠ ɻʘʣʠʣʝʡ ʚ ʀʪʘʣʠʠ ʠ ʄʝʨʩʝʥʥ (1588 

ï 1648) ʚʦ ʌʨʘʥʮʠʠ. ʀʪʘʣʴʷʥʮʳ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ ʝʝ ʮʠʢʣʦʠʜʦʡ, ʘ 

ʬʨʘʥʮʫʟʳ ï ʨʫʣʝʪʪʦʡ. ɿʘ ʵʪʦʡ ʢʨʠʚʦʡ ʟʘʢʨʝʧʠʣʦʩʴ ʧʝʨʚʦʝ ʥʘʟʚʘʥʠʝ, 

ʘ ʨʫʣʝʪʪʘʤʠ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ ʢʨʠʚʳʝ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ.  

ʎʠʢʣʦʠʜʘ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ: ʚ 

ʠʥʞʝʥʝʨʥʦʤ ʜʝʣʝ, ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʚ ʞʠʚʦʧʠʩʠ, ʚ ʜʠʟʘʡʥʝ, ʚ 

ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʎʠʢʣʦʠʜʘʣʴʥʳʝ ʢʨʠʚʳʝ ʥʘʰʣʠ ʩʚʦʸ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʠʥʞʝʥʝʨʥʦʤ ʜʝʣʝ: ʠʭ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʟʫʙʴʝʚ ʰʝʩʪʝʨʝʥ, ʦʯʝʨʪʘʥʠʷ ʤʥʦʛʠʭ ʪʠʧʦʚ ʵʢʩʮʝʥʪʨʠʢʦʚ, ʢʫʣʘʢʦʚ ʠ 

ʧʨ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʠʢʠ ʠʥʞʝʥʝʨʳ ʚʩʸ ʯʘʱʝ ʦʙʨʘʱʘʶʪʩʷ ʢ 

ʫʨʘʚʥʝʥʠʷʤ ʠ ʨʘʩʯʝʪʘʤ ʢʨʠʚʳʭ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʸʥ 

ʨʘʩʯʝʪ ʩʪʘʪʠʯʝʩʢʦʛʦ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʢʘʢ ʦʜʥʦʡ ʠʟ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʠʢʣʦʠʜʳ.  

ʎʠʢʣʦʠʜʘ - ʢʨʠʚʘʷ, ʢʦʪʦʨʫʶ ʦʧʠʩʳʚʘʝʪ ʪʦʯʢʘ, ʟʘʢʨʝʧʣʸʥʥʘʷ ʚ 

ʧʣʦʩʢʦʩʪʠ ʢʨʫʛʘ, ʢʘʪʷʱʝʛʦʩʷ ʙʝʟ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ ʧʦ ʢʨʠʚʦʡ ï KL, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʷʶʱʝʡ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʪʦʯʢʘ, ʦʧʠʩʳʚʘʶʱʘʷ 

ʮʠʢʣʦʠʜʫ, ʜʘʥʥʳʝ ʢʨʠʚʳʝ ʨʘʟʜʝʣʷʶʪ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: 

ʫʢʦʨʦʯʝʥʥʫʶ (ʨʠʩ. 1 ʘ) ï ʪʦʯʢʘ ʣʝʞʠʪ ʚʥʫʪʨʠ ʢʨʫʛʘ; ʫʜʣʠʥʝʥʥʫʶ 

(ʨʠʩ. 1ʙ) ï ʚʥʝ ʢʨʫʛʘ; ʦʙʳʢʥʦʚʝʥʥʦʡ (ʨʠʩ. 1ʚ) - ʧʨʠʥʘʜʣʝʞʠʪ 

ʦʢʨʫʞʥʦʩʪʠ.  

ʋʨʘʚʥʝʥʠʝ ʦʙʳʢʥʦʚʝʥʥʦʡ ʮʠʢʣʦʠʜʳ ʚ ʜʝʢʘʨʪʦʚʳʭ ʢʦʦʨʜʠʥʘʪʘʭ: 

                                           ὥÃÏÓ ὥ ώ,      ʛʜʝ ὥ >0. 

ʋʨʘʚʥʝʥʠʷ ʦʙʳʢʥʦʚʝʥʥʦʡ ʮʠʢʣʦʠʜʳ ʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ ʚʠʜʝ: 

                                          
ὼ ὥὸ ÓÉÎὸ

ώ ὥρ ÃÏÓὸȟ
              

ʛʜʝ Њ ὸ Њ,  ὥ- ʨʘʜʠʫʩ ʢʘʪʷʱʝʡʩʷ ʦʢʨʫʞʥʦʩʪʠ.  
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ʘ) ʙ) 

 

                                                              ʚ) 

ʈʠʩ. 1. ʘ) ʫʢʦʨʦʯʝʥʥʘʷ ʮʠʢʣʦʠʜʘ; ʙ) ʫʜʣʠʥʝʥʥʘʷ ʮʠʢʣʦʠʜʘ;  

ʚ) ʦʙʳʢʥʦʚʝʥʥʘʷ ʮʠʢʣʦʠʜʘ 

ʇʣʦʱʘʜʴ ʧʣʦʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʝʨʚʦʡ ʘʨʢʦʡ: 

Ὂ ώὸὼὸὨὸ ὥ ρ ÃÏÓὸὨὸ

ὥ ρ ÃÏÓὸ ςÃÏÓὸὨὸ

ὥ Ὠὸ ÃÏÓὸὨὸς ÃÏÓὸὨὸ ὥ ὸȿ

ρ

ς
ὸȿ

ρ

τ
ÓÉÎςὸȿ ςÓÉÎὸȿ

σ“ὥ ̗̆̅̉̎̉ ̐̌̏́̅̉̚ 
ʉʪʘʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʧʝʨʚʦʡ ʘʨʢʠ ʮʠʢʣʦʠʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ 

ox: 

Ὓ ώὨὰ 

 

ʛʜʝ Ὠὰ ὼὸ ώ ὸ Ὠὸȟ  
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ʛʜʝ ὼὸ ὥρ ÃÏÓὸȟώ ὸ ὥÓÉÎὸȟ ʪʦʛʜʘ 

Ὠὰὥ ςρ ÃÏÓὸὨὸ, 

Ὓ Ѝςὥ᷿ ρ ÃÏÓὸ Ὠὸ . 

ʊʘʢ ʢʘʢ ρ ÃÏÓὸ ςÓÉÎ, => ρ ÃÏÓὸ Ⱦ ςЍςÓÉÎÓÉÎ 

Ὓ τὥ ρ ÃÏÓ ÓÉÎὨὸ

τὥ ς ÓÉÎὨ
ὸ

ς
ς ÃÏÓὨÃÏÓ

ψὥ ÃÏÓȿ
ρ

σ
ÃÏÓȿ

σς

σ
ὥ 

ʉʪʘʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʧʝʨʚʦʡ ʘʨʢʠ ʮʠʢʣʦʠʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ 

oy: 

Ὓ Ѝςὥ ὸ ÓÉÎὸЍρ ÃÏÓὸὨὸςὥ ὸ ÓÉÎὸȿÓÉÎȿὨὸ 

ʊʘʢ ʢʘʢ ὸᶅɴ πȟς“ÓÉÎπ  

Ὓ ςὥ ὸÓÉÎὨὸ ÓÉÎὸÓÉÎὨὸ 

ʆʙʦʟʥʘʯʠʤ Ὅ ᷿ ὸÓÉÎὨὸ 

ὸ ὟȟὨὸὨὟ 

Ὠὠ ÓÉÎὨὸȟὠ ς ÓÉÎὨ
ὸ

ς
ςÃÏÓ

ὸ

ς
 

Ὅ ὸÓÉÎὨὸ ςὸÃÏÓ
ὸ

ς
ȿ τ ÃÏÓ

ὸ

ς
Ὠ
ὸ

ς
τ“ 

ʆʙʦʟʥʘʯʠʤ Ὅ ᷿ ÓÉÎὸÓÉÎὨὸ 

ÓÉÎὸÓÉÎ
ρ

ς
ÃÏÓ
ὸ

ς
ÃÏÓ
σὸ

ς
 

Ὅ ÃÏÓ
ὸ

ς
Ὠ
ὸ

ς

ρ

σ
ÃÏÓ
σὸ

ς
Ὠ
σὸ

ς
ÓÉÎȿ

ÓÉÎȿ

σ
π 

Ὓ ςὥ Ὅ Ὅ ψ“ὥ 
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ʀʥʝʨʮʠʘʣʴʥʳʡ ʤʦʤʝʥʪ ʧʝʨʚʦʡ ʘʨʢʠ ʮʠʢʣʦʠʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ 

oʭ: 

Ὅ ᷿ ώὨὰ, 

Ὅ Ѝςὥ ρ ÃÏÓὸ Ὠὸψὥ ρ ÃÏÓ ÓÉÎ

ρφὥ ÓÉÎὨ ÃÏÓὨÃÏÓ

ς ÃÏÓὨÃÏÓ

 ρφὥ ÃÏÓȿ
ρ

υ
ÃÏÓȿ

ς

σ
ÃÏÓȿ

ςυφὥ

ρυ
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ʉʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʘ 3 ʛʨʫʧʧʳ ʠʥʩʪʠʪʫʪʘ ʀʕʋʀʉ ʃʸʚʠʥʘ ɼ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ. ɹʣʦʭʠʥʘ ʅ.ʉ.  

 

BIM -ʊɽʍʅʆʃʆɻʀʀ. ʕʂʉʇʆʈʊ ɸʅɸʃʀʊʀʏɽʉʂʆʁ 

ʄʆɼɽʃʀ ʀɿ ʇʂ REVIT  ʚ ʇʂ ʃʀʈɸ-ʉɸʇʈ 

 
ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʰʠʨʦʢʠʤ ʝʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ, BIM 

ʪʝʭʥʦʣʦʛʠʠ. ʂʦʥʝʯʥʦ, ʩʝʡʯʘʩ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʧʦʣʥʦʩʪʴʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʘʙʩʦʣʶʪʥʦ 

ʥʝ ʧʨʝʜʧʦʣʘʛʘʣʠ ʙʳ ʫʯʘʩʪʠʷ ʚ ʥʸʤ ʯʝʣʦʚʝʢʘ.  

ʇʦ ʦʙʱʝʧʨʠʟʥʘʥʥʦʤʫ ʤʥʝʥʠʶ ʠʥʞʝʥʝʨʦʚ-ʢʦʥʩʪʨʫʢʪʦʨʦʚ, 

ʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʝʱʝ ʜʦʩʪʘʪʦʯʥʦ ʜʘʣʝʢʦ, ʦʪ ʪʦʛʦ 

ʯʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʜʦʚʝʨʠʪʴ ʨʘʩʯʝʪ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ 

ʨʘʩʯʝʪʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʢʦʤʧʣʝʢʩʘʤ. ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʣʞʥʳ 

ʙʳʪʴ ʧʨʦʚʝʨʝʥʳ ʦʧʳʪʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʩʣʝʧʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʥʝʧʦʧʨʘʚʠʤʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ [1]. 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ï ʵʢʩʧʦʨʪʫ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʙʳʣʘ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʚ ʇʂ Revit, ʚ ʇʂ ʃʀʈɸ-ʉɸʇʈ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ ʢʦʥʩʪʨʫʢʮʠʠ.  

ɺ ʇʂ Revit ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʝʪʢʘ, ʧʦ ʢʦʪʦʨʦʡ ʩʪʨʦʠʪʩʷ ʤʦʜʝʣʴ. 

ɼʘʣʝʝ ʙʳʣ ʩʦʟʜʘʥ ʢʘʨʢʘʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʙʘʣʦʢ ʠ ʢʦʣʦʥʥ ʠʟ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʝʤʝʡʩʪʚʘ ʇʂ Revit. ʂʘʨʢʘʩ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1. 

 

 
ʈʠʩ.1 ʂʘʨʢʘʩ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʇʂ Revit. 

 

ɿʘʪʝʤ ʙʳʣʠ ʟʘʜʘʥʳ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʘʷ 

ʥʘʛʨʫʟʢʘ ʥʘ ʵʣʝʤʝʥʪʳ.  
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ʉʬʦʨʤʠʨʦʚʘʥʥʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʘʨʢʘʩʘ ʚ ʇʂ Revit 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.2. 

 
ʈʠʩ.2. ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʚ ʇʂ Revit. 

 

ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʵʢʩʧʦʨʪ ʤʦʜʝʣʠ ʚ ʇʂ ʃʀʈɸ-ʉɸʇʈ. 

ɹʳʣʦ ʫʞʝ ʟʘʤʝʯʝʥʦ ʨʘʥʝʝ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʧʨʦʮʝʩʩ ʵʢʩʧʦʨʪʘ ʤʦʜʝʣʠ ʜʣʷ ʨʘʩʯʸʪʘ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʝʱʸ ʥʝʚʦʟʤʦʞʥʦ. ɸʚʪʦʨʳ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʝ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʫʯʥʦʡ 

ʥʘʩʪʨʦʡʢʠ ʚ ʇʂ ʉɸʇʌʀʈ [2]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʝʨʝʜʘʯʘ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʳʣʘ 

ʧʨʦʠʟʚʝʜʝʥʘ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ.  

ʇʝʨʚʳʡ  ʩʧʦʩʦʙ ʯʝʨʝʟ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʦʪʢʨʳʪʳʡ IFC-ʬʦʨʤʘʪ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ ʧʝʨʝʜʘʥ ʪʦʣʴʢʦ ʦʙʱʠʡ ʚʠʜ, ʙʝʟ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ.  

ʇʨʠ ʪʘʢʦʤ ʚʘʨʠʘʥʪʝ ʵʢʩʧʦʨʪʘ: 

-ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʠʧʳ ʦʙʲʝʢʪʦʚ (ʢʦʣʦʥʥʳ, ʙʘʣʢʠ) ʠ ʤʘʪʝʨʠʘʣʳ; 

-ʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʘʛʨʫʞʝʥʠʷ ʠ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ, 

ʥʘʟʥʘʯʝʥʥʳʝ ʧʨʠ ʨʘʙʦʪʝ ʚ ʇʂ Revit; 

- ʥʝ ʢʦʨʨʝʢʪʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʟʤʝʨʳ ʥʝʢʦʪʦʨʳʭ ʩʝʯʝʥʠʡ. 

 ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʯʝʨʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʜʩʪʨʦʡʢʫ ʇʂ Revit. ɺ 

ʇʂ Revit ʯʝʨʝʟ ʥʘʜʩʪʨʦʡʢʠ -  ʚʥʝʰʥʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʳʣ 

ʧʨʦʠʟʚʝʜʝʥ ʵʢʩʧʦʨʪ ʚ ʇʂ ʃʀʈɸ-ʉɸʇʈ.   

ɼʘʣʝʝ ʥʫʞʥʦ ʥʘʞʘʪʴ çʦʪʢʨʳʪʴ ʚ ʉɸʇʌʀʈè. 
ʇʝʨʝʥʦʩ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʥʦ ʩ ʦʰʠʙʢʦʡ. 

ʇʨʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʩʧʦʩʦʙʝ ʚ ʇʂ ʉʘʧʬʠʨ ʧʦʤʠʤʦ ʬʠʟʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ, ʧʝʨʝʜʘʣʘʩʴ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʥʦ ʩ ʥʝʢʦʪʦʨʳʤʠ 

ʧʦʛʨʝʰʥʦʩʪʷʤʠ.    

ʇʨʠ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʵʢʩʧʦʨʪʘ: 

- ʦʧʨʝʜʝʣʠʣʠʩʴ ʪʠʧʳ ʦʙʲʝʢʪʦʚ (ʢʦʣʦʥʥʘ ʠ ʙʘʣʢʘ), ʥʦ ʙʝʟ 

ʤʘʪʝʨʠʘʣʦʚ; 

- ʟʘʛʨʫʞʝʥʠʝ ʧʨʠʰʣʦ ʠ ʦʧʨʝʜʝʣʠʣʠʩʴ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ; 
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- ʦʧʨʝʜʝʣʠʣʠʩʴ ʥʝʩʫʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ;     

-ʚʝʨʥʦ ʦʧʨʝʜʝʣʠʣʠʩʴ ʨʘʟʤʝʨʳ ʩʝʯʝʥʠʷ ʢʦʣʦʥʥ, ʥʝʚʝʨʥʦ 

ʦʧʨʝʜʝʣʠʣʠʩʴ ʨʘʟʤʝʨʳ ʩʝʯʝʥʠʡ ʙʘʣʦʢ; 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʧʝʨʝʜʘʪʴ ʤʦʜʝʣʴ ʚ ʇʂ ʃʀʈɸ-

ʉɸʇʈ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʢ ʥʝʡ ʧʦʧʨʘʚʢʠ ʚ ʇʂ ʉʘʧʬʠʨ ʠ ʟʘʪʝʤ 

ʦʪʧʨʘʚʠʪʴ ʚ ʇʂ ʃʀʈɸ-ʉɸʇʈ. 

ʊʨʝʪʠʡ ʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʠʣʩʷ ʪʘʢʞʝ ʯʝʨʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʥʘʜʩʪʨʦʡʢʫ ʇʂ Revit, ʥʫʞʥʦ ʙʳʣʦ  ʧʨʦʠʟʚʝʩʪʠ ʪʝ ʞʝ ʜʝʡʩʪʚʠʷ , ʯʪʦ 

ʧʨʠ ʚʪʦʨʦʤ ʩʧʦʩʦʙʝ ,ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ çʆʪʢʨʳʪʴ ʚ 

ɺʀɿʆʈè.ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʤʦʜʝʣʴ ʙʫʜʝʪ ʩʨʘʟʫ ʵʢʩʧʦʨʪʠʨʦʚʘʥʘ  ʚ ʇʂ 

ʃʀʈɸ-ʉɸʇʈ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʤʦʜʝʣʴ ʙʳʣʘ ʧʝʨʝʜʘʥʘ ʩ ʥʘʟʥʘʯʝʥʥʳʤ 

ʟʘʛʨʫʞʝʥʠʝʤ, ʥʘʛʨʫʟʢʦʡ ʠ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʦʜʥʘʢʦ, 

ʠʤʝʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʟʤʝʨʘʭ ʩʝʯʝʥʠʡ. 

ɸ ʠʤʝʥʥʦ: 

- ʞʸʩʪʢʦʩʪʠ ʧʨʠʰʣʠ ʚʝʨʥʦ; 
- ʧʣʦʪʥʦʩʪʠ ʠ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʧʝʨʝʜʘʶʪʩʷ ʢʦʨʨʝʢʪʥʦ; 

-ʧʨʠʰʣʠ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘʛʨʫʟʢʠ ʠ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ; 

-ʠʤʝʶʪʩʷ ʥʝʪʦʯʥʦʩʪʠ ʚ ʨʘʟʤʝʨʘʭ ʩʝʯʝʥʠʡ; 

ɺ ʩʚʷʟʠ ʩ ʥʝʪʦʯʥʦʩʪʷʤʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʧʦʧʨʘʚʢʠ. 

ɺ ʠʪʦʛʝ ʨʘʩʯʝʪ ʧʨʦʰʝʣ ʫʩʧʝʰʥʦ. ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʘʷ ʩʭʝʤʘ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʩʯʝʪʘ. 

 
ʈʠʩ.3. ɼʝʬʦʨʤʠʨʦʚʘʥʥʘʷ ʩʭʝʤʘ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ 

ʚ ʇʂ ʃʀʈɸ-ʉɸʇʈ 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʥʳʭ ʪʨʸʭ ʩʧʦʩʦʙʦʚ ʧʝʨʝʜʘʯʠ 

ʤʦʜʝʣʠ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

- ʵʢʩʧʦʨʪ ʤʦʜʝʣʠ ʠʟ ʇʂ Revit ʯʝʨʝʟ ʬʦʨʤʘʪ IFC ʥʘʧʨʷʤʫʶ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʝʜʘʯʫ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ; 

- ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʘ ʧʨʦʚʝʨʢʘ ʠʭ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ 

ʜʘʣʴʥʝʡʰʘʷ ʧʦʧʨʘʚʢʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ; 










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































