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ɍȾɄ 669.017:519.21 

Ʉ ȼɈɉɊɈɋɍ Ɉ ɉɈɋɌȺɇɈȼɄȿ ɁȺȾȺɑɂ ɂȾȿɇɌɂɎɂɄȺɐɂɂ 
ɎɊȺɄɌȺɅɖɇɈɃ ɋɌɊɍɄɌɍɊɕ ɆȿɌȺɅɅȺ 

ȻɈɅɖɒȺɄɈȼ ȼ. ɂ.1, ɞ. ɬ. ɧ., ɩɪɨɮ., 
ȼɈɅɑɍɄ ȼ. ɇ.2*, ɞ. ɬ. ɧ., ɞɨɰ., 
ȾɍȻɊɈȼ ɘ. ɂ.3, ɞ. ɬ. ɧ., ɩɪɨɮ. 
1 Ʉɚɮɟɞɪɚ ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɦɚɬɟɪɢɚɥɨɜ, Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɜɵɫɲɟɟ ɭɱɟɛɧɨɟ ɡɚɜɟɞɟɧɢɟ «ɉɪɢɞɧɟɩɪɨɜɫɤɚɹ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɚɤɚɞɟɦɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɚɪɯɢɬɟɤɬɭɪɵ», ɭɥ. ɑɟɪɧɵɲɟɜɫɤɨɝɨ, 24-ɚ, Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ, 49005, ɍɤɪɚɢɧɚ,  
ɬɟɥ. +38 (0562) 47-39-56, e-mail: bolshakov@mail.pgasa.dp.ua,  ORCID ID: 0000-0003-0790-6473 
2* Ʉɚɮɟɞɪɚ ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɦɚɬɟɪɢɚɥɨɜ, Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɜɵɫɲɟɟ ɭɱɟɛɧɨɟ ɡɚɜɟɞɟɧɢɟ «ɉɪɢɞɧɟɩɪɨɜɫɤɚɹ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɚɤɚɞɟɦɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɚɪɯɢɬɟɤɬɭɪɵ», ɭɥ. ɑɟɪɧɵɲɟɜɫɤɨɝɨ, 24-ɚ, Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ, 49005, ɍɤɪɚɢɧɚ, 
ɬɟɥ. +38 (0562) 47-39-56, e-mail: volchuky@yandex.ua,  ORCID ID: 0000-0001-8717-6786 
3 Ʉɚɮɟɞɪɚ ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɦɚɬɟɪɢɚɥɨɜ, Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɜɵɫɲɟɟ ɭɱɟɛɧɨɟ ɡɚɜɟɞɟɧɢɟ «ɉɪɢɞɧɟɩɪɨɜɫɤɚɹ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɚɤɚɞɟɦɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɚɪɯɢɬɟɤɬɭɪɵ», ɭɥ. ɑɟɪɧɵɲɟɜɫɤɨɝɨ, 24-ɚ, Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ, 49005, ɍɤɪɚɢɧɚ,  
ɬɟɥ. +38 (0562) 47-39-56, e-mail: mom@mail.pgasa.dp.ua,  ORCID ID: 0000-0002-3213-4893 

Ⱥɧɧɨɬɚɰɢɹ. Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɦɟɬɚɥɥɨɜ ɢ ɫɩɥɚɜɨɜ ɢ ɟɟ ɜɥɢɹɧɢɹ ɧɚ ɢɯ ɫɜɨɣɫɬɜɚ ɲɢɪɨɤɨ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɪɚɞɢɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɦɚɤɪɨ- ɢ ɦɢɤɪɨɚɧɚɥɢɡɚ, ɪɟɧɬɝɟɧɨɜɫɤɨɝɨ, ɫɩɟɤɬɪɚɥɶɧɨɝɨ, ɬɟɪɦɢɱɟɫɤɨɝɨ, ɚ 
ɬɚɤɠɟ ɞɟɮɟɤɬɨɫɤɨɩɢɢ (ɪɟɧɬɝɟɧɨɜɫɤɨɣ, ɦɚɝɧɢɬɧɨɣ, ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ). Ɉɧɢ ɢɦɟɸɬ ɫɨɛɫɬɜɟɧɧɵɣ ɩɨɪɨɝ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɡɚɱɚɫɬɭɸ ɭɡɤɭɸ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɢ ɩɪɢɦɟɧɹɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɧɚɡɧɚɱɟɧɢɹ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ (ɬɪɭɛɵ, ɩɪɨɤɚɬɧɵɟ ɜɚɥɤɢ, ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ ɢ ɬ. ɞ.). ɋɭɳɟɫɬɜɭɸɳɢɟ ɧɚ 
ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɩɪɨɝɧɨɡɚ ɤɚɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ, 
ɨɫɧɨɜɚɧɧɵɟ ɬɨɥɶɤɨ ɧɚ ɚɧɚɥɢɡɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, ɧɟ ɞɚɸɬ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɣ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɩɪɨɰɟɫɨɜ, 

ɤɨɬɨɪɵɟ ɩɪɨɢɫɯɨɞɹɬ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɫɬɪɭɤɬɭɪɵ ɢɥɢ ɤɨɬɨɪɵɟ ɦɨɝɥɢ ɛɵ ɨɞɧɨɡɧɚɱɧɨ ɭɱɢɬɵɜɚɬɶ ɜɥɢɹɧɢɟ 
ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɢ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɢ. ɉɨɷɬɨɦɭ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɝɧɨɡɚ ɧɟ ɜɫɟɝɞɚ ɦɨɝɭɬ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. ɋ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɩɪɢɟɦɥɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɝɧɨɡɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɱɟɫɬɜɚ ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɢɡɞɟɥɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɦɟɬɨɞɢɤɚ ɞɨɥɠɧɚ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɚɤ ɤɥɚɫɫɢɱɟɫɤɢɯ, ɬɚɤ ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɫɬɪɭɤɬɭɪɵ. Ɍɚɤ, ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ 
ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɢ ɷɥɟɦɟɧɬɚɦɢ ɫɬɪɭɤɬɭɪɵ ɜɚɥɤɨɜɨɝɨ ɱɭɝɭɧɚ ɩɥɚɧɢɪɭɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɨɪɢɢ ɮɪɚɤɬɚɥɨɜ ɢ ɦɭɥɶɬɢɮɪɚɤɬɚɥɨɜ. ɉɪɟɞɥɚɝɚɟɦɚɹ ɦɟɬɨɞɢɤɚ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɪɢɟɦɥɟɦɨɣ 
ɞɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɛɨɥɶɲɢɧɫɬɜɚ ɪɟɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪ, ɚɩɩɪɨɤɫɢɦɚɰɢɹ ɤɨɬɨɪɵɯ ɰɟɥɨɱɢɫɥɟɧɧɵɦɢ 
ɮɢɝɭɪɚɦɢ ȿɜɤɥɢɞɚ ɜɧɨɫɢɬ ɨɩɪɟɞɟɥɟɧɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɢ ɩɨɷɬɨɦɭ ɧɟ ɜɫɟɝɞɚ ɩɪɢɟɦɥɟɦɚ ɜ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱɚɯ 
ɫɨɜɪɟɦɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɚɧɚɥɢɡ 
ɤɨɬɨɪɵɯ ɩɨɡɜɨɥɹɟɬ ɜɵɪɚɛɨɬɚɬɶ ɤɚɱɟɫɬɜɟɧɧɭɸ ɨɰɟɧɤɭ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢɫɫɥɟɞɭɟɦɵɯ ɦɚɪɨɤ ɫɬɚɥɢ ɢ ɱɭɝɭɧɚ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɚɥɢ ɢ ɱɭɝɭɧɚ ɢ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ, 
ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɨɰɟɧɤɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɪɨɝɧɨɡɚ ɷɬɢɯ ɫɜɨɣɫɬɜ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɩɭɬɢ ɟɟ ɪɟɲɟɧɢɹ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɛɚɡɚ ɞɚɧɧɵɯ, ɮɪɚɤɬɚɥ, ɫɬɚɥɶ, ɱɭɝɭɧ, ɩɪɨɝɧɨɡ, ɦɭɥɶɬɢɮɪɚɤɬɚɥ 

ȾɈ ɉɂɌȺɇɇə ɉɊɈ ɉɈɋɌȺɇɈȼɄɍ ɁȺȼȾȺɇɇə ȱȾȿɇɌɂɎȱɄȺɐȱȲ 
ɎɊȺɄɌȺɅɖɇɈȲ ɋɌɊɍɄɌɍɊɂ ɆȿɌȺɅɍ 

ȻɈɅɖɒȺɄɈȼ ȼ. І.1, ɞ. ɬ. ɧ., ɩɪɨɮ., 
ȼɈɅɑɍɄ ȼ. Ɇ.2*, ɞ. ɬ. ɧ., ɞɨɰ., 
ȾɍȻɊɈȼ ɘ. І.3, ɞ. ɬ. ɧ., ɩɪɨɮ. 
1 Ʉɚɮɟɞɪɚ ɦɚɬɟɪɿɚɥɨɡɧɚɜɫɬɜɚ ɬɚ ɨɛɪɨɛɤɢ ɦɚɬɟɪɿɚɥɿɜ, Ⱦɟɪɠɚɜɧɢɣ ɜɢɳɢɣ ɧɚɜɱɚɥɶɧɢɣ ɡɚɤɥɚɞ «ɉɪɢɞɧɿɩɪɨɜɫɶɤɚ ɞɟɪɠɚɜɧɚ 
ɚɤɚɞɟɦɿɹ ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɚɪɯɿɬɟɤɬɭɪɢ», ɜɭɥ. ɑɟɪɧɢɲɟɜɫɶɤɨɝɨ, 24-ɚ, Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤ, 49005, ɍɤɪɚʀɧɚ, 
ɬɟɥ. +38 (0562) 47-39-56, e-ЦКТХ: ЛШХЬСɚФШЯ@ЦКТХ.ЩРКЬК.НЩ.ЮК, ORCID ID: 0000-0003-0790-6473 
2* Ʉɚɮɟɞɪɚ ɦɚɬɟɪɿɚɥɨɡɧɚɜɫɬɜɚ ɬɚ ɨɛɪɨɛɤɢ ɦɚɬɟɪɿɚɥɿɜ, Ⱦɟɪɠɚɜɧɢɣ ɜɢɳɢɣ ɧɚɜɱɚɥɶɧɢɣ ɡɚɤɥɚɞ «ɉɪɢɞɧɿɩɪɨɜɫɶɤɚ ɞɟɪɠɚɜɧɚ 
ɚɤɚɞɟɦɿɹ ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɚɪɯɿɬɟɤɬɭɪɢ», ɜɭɥ. ɑɟɪɧɢɲɟɜɫɶɤɨɝɨ, 24-ɚ, Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤ, 49005, ɍɤɪɚʀɧɚ,  
ɬɟɥ. +38 (0562) 47-39-56, e-mail: volchuky@yandex.ua, ORCID ID: ORCID ID: 0000-0001-8717-6786 
3 Ʉɚɮɟɞɪɚ ɦɚɬɟɪɿɚɥɨɡɧɚɜɫɬɜɚ ɬɚ ɨɛɪɨɛɤɢ ɦɚɬɟɪɿɚɥɿɜ, Ⱦɟɪɠɚɜɧɢɣ ɜɢɳɢɣ ɧɚɜɱɚɥɶɧɢɣ ɡɚɤɥɚɞ «ɉɪɢɞɧɿɩɪɨɜɫɶɤɚ ɞɟɪɠɚɜɧɚ 
ɚɤɚɞɟɦɿɹ ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɚɪɯɿɬɟɤɬɭɪɢ», ɜɭɥ. ɑɟɪɧɢɲɟɜɫɶɤɨɝɨ, 24-ɚ, Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤ, 49005, ɍɤɪɚʀɧɚ,  
ɬɟɥ. +38 (0562) 47-39-56, e-mail: mom@mail.pgasa.dp.ua, ORCID ID: ORCID ID: 0000-0002-3213-4893 

Ⱥɧɨɬɚɰіɹ. Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɫɬɪɭɤɬɭɪɢ ɦɟɬɚɥɿɜ ɿ ɫɩɥɚɜɿɜ ɬɚ ʀʀ ɜɩɥɢɜɭ ɧɚ ʀɯ ɜɥɚɫɬɢɜɨɫɬɿ ɲɢɪɨɤɨ 
ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɬɪɚɞɢɰɿɣɧɿ ɦɟɬɨɞɢ ɦɚɤɪɨ- ɿ ɦɿɤɪɨɚɧɚɥɿɡɭ, ɪɟɧɬɝɟɧɿɜɫɶɤɨɝɨ, ɫɩɟɤɬɪɚɥɶɧɨɝɨ, ɬɟɪɦɿɱɧɨɝɨ, ɚ ɬɚɤɨɠ 
ɞɟɮɟɤɬɨɫɤɨɩɿʀ (ɪɟɧɬɝɟɧɿɜɫɶɤɨʀ, ɦɚɝɧɿɬɧɨʀ, ɭɥɶɬɪɚɡɜɭɤɨɜɨʀ). ȼɨɧɢ ɦɚɸɬɶ ɜɥɚɫɧɢɣ ɩɨɪɿɝ ɱɭɬɥɢɜɨɫɬɿ, ɱɚɫɬɨ ɜɭɡɶɤɭ 
ɫɩɪɹɦɨɜɚɧɿɫɬɶ ɿ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɡɚɥɟɠɧɨ ɜɿɞ ɩɪɢɡɧɚɱɟɧɧɹ ɨɛ'єɤɬɚ ɞɨɫɥɿɞɠɟɧɧɹ (ɬɪɭɛɢ, ɩɪɨɤɚɬɧɿ 
ɜɚɥɤɢ, ɦɟɬɚɥɨɤɨɧɫɬɪɭɤɰɿʀ ɬɨɳɨ). Іɫɧɭɸɱɿ ɧɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ ɩɪɨɝɧɨɡɭ ɹɤɿɫɧɢɯ 
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ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɟɬɚɥɟɜɢɯ ɜɢɪɨɛɿɜ, ɡɚɫɧɨɜɚɧɿ ɬɿɥɶɤɢ ɧɚ ɚɧɚɥɿɡɿ ɫɬɚɬɢɫɬɢɱɧɢɯ ɞɚɧɢɯ, ɧɟ ɞɚɸɬɶ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨʀ 
ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɩɪɨɰɟɫɿɜ, ɹɤɿ ɜɿɞɛɭɜɚɸɬɶɫɹ ɩɿɞ ɱɚɫ ɮɨɪɦɭɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɚɛɨ ɹɤɿ ɦɨɝɥɢ ɛ ɨɞɧɨɡɧɚɱɧɨ ɜɪɚɯɨɜɭɜɚɬɢ 
ɜɩɥɢɜ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɬɚ ɿɧɲɢɯ ɩɚɪɚɦɟɬɪɿɜ ɬɟɯɧɨɥɨɝɿʀ. Ɍɨɦɭ ɪɟɡɭɥɶɬɚɬɢ ɩɪɨɝɧɨɡɭ ɧɟ ɡɚɜɠɞɢ ɦɨɠɭɬɶ 
ɡɚɞɨɜɨɥɶɧɹɬɢ ɜɢɦɨɝɚɦ, ɳɨ ɩɪɟɞ'ɹɜɥɹɸɬɶɫɹ. Ɂ ɦɟɬɨɸ ɨɬɪɢɦɚɧɧɹ ɩɪɢɣɧɹɬɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɩɪɨɝɧɨɡɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɹɤɨɫɬɿ ɜɢɪɨɛɿɜ ɦɟɬɨɞɢɤɚ, ɹɤɚ ɪɨɡɪɨɛɥɹєɬɶɫɹ, ɩɨɜɢɧɧɚ ɜɤɥɸɱɚɬɢ ɜ ɫɟɛɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɹɤ ɤɥɚɫɢɱɧɢɯ, ɬɚɤ ɿ ɫɭɱɚɫɧɢɯ 
ɦɟɬɨɞɿɜ ɨɰɿɧɤɢ ɫɬɪɭɤɬɭɪɢ. Ɍɚɤ, ɞɥɹ ɜɫɬɚɧɨɜɥɟɧɧɹ ɜɡɚєɦɨɡɜ'ɹɡɤɭ ɦɿɠ ɦɟɯɚɧɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɬɚ ɟɥɟɦɟɧɬɚɦɢ 
ɫɬɪɭɤɬɭɪɢ ɜɚɥɤɨɜɨɝɨ ɱɚɜɭɧɭ ɩɥɚɧɭєɬɶɫɹ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɟɨɪɿʀ ɮɪɚɤɬɚɥɿɜ ɬɚ ɦɭɥɶɬɢɮɪɚɤɬɚɥɿɜ. Ɂɚɩɪɨɩɨɧɨɜɚɧɚ 
ɦɟɬɨɞɢɤɚ є ɧɚɣɩɪɢɣɧɹɬɧɿɲɚ ɞɥɹ ɤɿɥɶɤɿɫɧɨʀ ɨɰɿɧɤɢ ɛɿɥɶɲɨɫɬɿ ɪɟɚɥɶɧɢɯ ɫɬɪɭɤɬɭɪ, ɚɩɪɨɤɫɢɦɚɰɿɹ ɹɤɢɯ 
ɰɿɥɨɱɢɫɟɥɶɧɢɦɢ ɮɿɝɭɪɚɦɢ ȿɜɤɥɿɞɚ ɜɧɨɫɢɬɶ ɩɟɜɧɭ ɩɨɯɢɛɤɭ ɿ ɬɨɦɭ ɧɟ ɡɚɜɠɞɢ ɩɪɢɣɧɹɬɧɚ ɜ ɩɪɚɤɬɢɱɧɢɯ ɡɚɜɞɚɧɧɹɯ 
ɫɭɱɚɫɧɨɝɨ ɦɚɬɟɪɿɚɥɨɡɧɚɜɫɬɜɚ. ɍ ɡɜ'ɹɡɤɭ ɡ ɰɢɦ ɩɟɪɟɞɛɚɱɚєɬɶɫɹ ɩɪɨɜɟɞɟɧɧɹ ɫɩɟɰɿɚɥɶɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɿɜ, ɚɧɚɥɿɡ 
ɹɤɢɯ ɞɨɡɜɨɥɹє ɨɬɪɢɦɚɬɢ ɹɤɿɫɧɭ ɨɰɿɧɤɭ ɦɟɯɚɧɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɦɚɪɨɤ ɫɬɚɥɿ ɿ ɱɚɜɭɧɭ. ȼ 
ɪɟɡɭɥɶɬɚɬɿ ɚɧɚɥɿɡɭ ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɫɬɚɥɿ ɬɚ ɱɚɜɭɧɭ ɿ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɢɰɶɤɢɯ ɪɨɛɿɬ, ɫɩɪɹɦɨɜɚɧɢɯ ɧɚ 
ɜɢɪɿɲɟɧɧɹ ɩɪɨɛɥɟɦɢ ɨɰɿɧɤɢ ɦɟɯɚɧɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ, ɫɮɨɪɦɭɥɶɨɜɚɧɨ ɩɨɫɬɚɧɨɜɤɭ ɡɚɜɞɚɧɧɹ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɩɪɨɝɧɨɡɭ ɰɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɿ ɜɢɡɧɚɱɟɧɨ ɨɫɧɨɜɧɿ ɲɥɹɯɢ ʀʀ ɪɨɡɜ’ɹɡɚɧɧɹ. 
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Summary. To study the structure of metals and alloys and its influence on their properties are widely used 

traditional methods of macro- and microanalysis, X-ray, spectral, thermal and inspection (X-ray, magnetic, ultrasonic). 

They have their own threshold, often narrowly focused and applied directly depending on the purpose of the research 

object (pipe, forming rolls, metal, etc.). Currently existing mathematical models of forecasting the qualitative 

characteristics of metal products based only on an analysis of statistical data do not provide physical-chemical 

interpretation of the processes that occur during the formation of the structure or who could definitely take into account 

the effect of the chemical composition and other parameters of the technology. Therefore, the forecast results can not 

always meet the requirements. In order to obtain acceptable quality results produced by the product specifications 

developed by the forecast methodology should include the use of both classical and modern methods of structure 

evaluation. So, to determine the relationship between mechanical properties and structure elements of cast iron roll is 

planned to use the theory of fractals and multifractal. The proposed method is the most appropriate to quantify the 

majority of real structures, which the integer approximation of the figures of Euclid introduces some uncertainty, and 

therefore not always acceptable in practical problems of modern materials. In this regard, it is assumed conducting 

special experiments, the analysis of which allows to develop a qualitative evaluation of the mechanical properties of the 

investigated steels and cast iron. As a result of analysis of the production technology of steel and iron and research work 

aimed at solving the problem of evaluating the mechanical properties of the formulated problem statement of 

operational forecasting of these properties and the basic ways of its solution. 

Keywords: database, fractal, steel, cast iron, forecast, multifractal 
 

Ɋɚɡɜɢɬɢɟ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɫɬɪɭɤɬɭɪɵ ɦɚ-
ɬɟɪɢɚɥɨɜ ɞɥɹ ɩɪɨɝɧɨɡɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɱɟ-
ɫɬɜɚ, ɫ ɭɱɟɬɨɦ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɩɪɨɝɪɟɫɫɚ, ɜɵɜɟɥɨ ɧɚ ɧɨɜɭɸ ɫɬɭɩɟɧɶ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɩɪɨɜɨɞɢɬɶ ɢɯ ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ ɢ 
ɤɚɱɟɫɬɜɟɧɧɭɸ ɨɰɟɧɤɢ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɷɬɨɣ 
ɨɰɟɧɤɢ ɩɪɢɦɟɧɹɸɬɫɹ ɬɪɚɞɢɰɢɨɧɧɵɟ ɦɟɬɨɞɵ 

ɪɟɧɬɝɟɧɨɫɬɪɭɤɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ, ɷɥɟɤɬɪɨɧɧɨɣ 
ɦɢɤɪɨɫɤɨɩɢɢ, ɬɟɪɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɦɢɤɪɨ-
ɪɟɧɬɝɟɧɨɫɩɟɤɬɪɚɥɶɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ, ɹɞɟɪ-
ɧɨ-ɦɚɝɧɢɬɧɨɝɨ ɪɟɡɨɧɚɧɫɚ (əɆɊ), Ɉɠɟ-

ɫɩɟɤɬɪɨɫɤɨɩɢɢ ɢ ɞɪ. ȼɡɚɢɦɨɫɜɹɡɶ ɦɟɠɞɭ 
ɩɚɪɚɦɟɬɪɚɦɢ ɫɬɪɭɤɬɭɪɵ ɦɟɬɚɥɥɨɜ ɢ ɤɨɦ-
ɩɥɟɤɫɨɦ ɢɯ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 
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ɢɧɬɟɪɟɫɨɜɚɥɚ ɢ ɢɧɬɟɪɟɫɭɟɬ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟ-
ɦɹ ɦɧɨɝɢɯ ɚɜɬɨɪɨɜ. ȼ ɪɚɛɨɬɟ Д1Ж ɨɬɦɟɱɚɟɬɫɹ, 
ɱɬɨ ɂ. ȼ. Ɍɚɧɚɧɚɟɜ, ɪɚɡɜɢɜɚɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɇ. ɋ. Ʉɭɪɧɚɤɨɜɚ ɨ ɮɚɡɨɜɵɯ ɞɢɚɝɪɚɦɦɚɯ ɢ 
ɞɢɚɝɪɚɦɦɚɯ «ɫɨɫɬɚɜ — ɫɜɨɣɫɬɜɨ», ɡɚɦɟɬɢɥ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɦɟɧɵ ɬɪɢɚɞɵ (ɫɨɫɬɚɜ — 

ɫɬɪɭɤɬɭɪɚ — ɫɜɨɣɫɬɜɚ) ɤɜɚɞɪɢɝɨɣ, ɜ ɤɨɬɨ-
ɪɭɸ ɜɯɨɞɹɬ ɟɳɟ ɫɬɪɭɤɬɭɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢ-
ɤɢ ɢ ɞɢɫɩɟɪɫɧɨɫɬɶ ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɫɬɪɭɤɬɭɪɵ. Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɭɱɢ-
ɬɵɜɚɬɶ ɜɥɢɹɧɢɟ ɷɥɟɦɟɧɬɨɜ ɫɬɪɭɤɬɭɪɵ ɦɟɬɚɥ-
ɥɚ ɧɚ ɟɝɨ ɫɜɨɣɫɬɜɚ. Ɉɞɧɚɤɨ ɫɥɨɠɧɨɫɬɢ, 
ɡɚɤɥɸɱɚɸɳɢɟɫɹ ɜ ɩɨɥɭɱɟɧɢɢ ɬɚɤɨɝɨ ɪɨɞɚ 
ɪɟɡɭɥɶɬɚɬɨɜ, ɫɨɫɬɨɹɬ ɜ ɬɨɦ, ɱɬɨ ɦɧɨɝɢɟ ɷɥɟ-
ɦɟɧɬɵ ɫɬɪɭɤɬɭɪɵ ɦɟɬɚɥɥɚ, ɛɥɚɝɨɞɚɪɹ ɫɜɨɟɣ 
ɫɥɨɠɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɬɪɭɞɧɨ ɩɨɞɞɚɸɬɫɹ 
ɤɚɱɟɫɬɜɟɧɧɨɦɭ ɨɩɢɫɚɧɢɸ Д2Ж, ɱɬɨ ɩɪɢɜɨɞɢɬ 
ɤ ɩɨɬɟɪɟ ɜɚɠɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɚɧɞɟɦɟ 
«ɫɬɪɭɤɬɭɪɚ — ɫɜɨɣɫɬɜɚ». 

ɉɨ ɧɚɲɟɦɭ ɦɧɟɧɢɸ, ɤ ɬɚɤɢɦ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɫɭɳɟɫɬɜɭɸɳɭɸ ɜ 
ɞɚɧɧɨɟ ɜɪɟɦɹ ɨɰɟɧɤɭ ɡɟɪɟɧɧɵɯ ɫɬɪɭɤɬɭɪ, 
ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ ɜɵɱɢɫɥɟɧɢɹ ɫɪɟɞɧɟɝɨ 
ɪɚɡɦɟɪɚ ɡɟɪɧɚ, ɩɥɨɬɧɨɫɬɢ ɝɪɚɧɢɰ ɡɟɪɟɧ, ɫɬɚ-
ɬɢɫɬɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɟɪɟɧ ɩɨ ɪɚɡɦɟ-
ɪɚɦ, ɩɨɪɢɫɬɨɫɬɢ ɢ ɞɪ. Ɍɚɤɠɟ ɨɫɬɚɸɬɫɹ 
ɧɟɞɨɫɬɚɬɨɱɧɨ ɢɡɭɱɟɧɧɵɦɢ ɩɪɨɰɟɫɫɵ ɫɬɪɭɤ-
ɬɭɪɨɨɛɪɚɡɨɜɚɧɢɹ ɦɟɬɚɥɥɚ ɢ ɜɡɚɢɦɨɫɜɹɡɶ 
ɷɬɢɯ ɩɪɨɰɟɫɫɨɜ ɫ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɤɚ-
ɱɟɫɬɜɚ. Ⱦɥɹ ɦɟɬɚɥɥɚ ɧɚɥɢɱɢɟ ɫɭɛɴɟɤɬɢɜɧɨɣ 
(ɧɚɩɪɢɦɟɪ, ɛɚɥɥɨɜɨɣ) ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ 
ɟɝɨ ɫɬɪɭɤɬɭɪɵ ɧɚɛɥɸɞɚɟɬɫɹ, ɧɚɩɪɢɦɟɪ, ɩɪɢ 
ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɟ ɜɥɢɹɧɢɹ ɢɝɨɥɶɱɚɬɨ-
ɝɨ ɮɟɪɪɢɬɚ, ɢɝɥ ɦɚɪɬɟɧɫɢɬɚ, ɜɢɞɦɚɧɲɬɟɬɬɨ-
ɜɨɝɨ ɮɟɪɪɢɬɚ, ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɟɣɧɢɬɚ, 
ɬɪɨɨɫɬɢɬɚ, ɝɪɚɧɢɰ ɡɟɪɟɧ ɢ ɬ. ɞ., ɱɬɨ ɨɛɴɹɫɧɹ-
ɟɬɫɹ ɫɥɨɠɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɟɣ ɢɯ ɫɬɪɭɤɬɭɪɵ. 
Ⱥ ɮɟɪɪɢɬɨ-ɛɟɣɧɢɬɧɚɹ ɢɥɢ ɮɟɪɪɢɬɨ-

ɛɟɣɧɢɬɧɨ-ɦɚɪɬɟɧɫɢɬɧɚɹ ɫɬɪɭɤɬɭɪɵ ɬɪɟɛɭɸɬ 
ɞɚɥɶɧɟɣɲɟɝɨ ɢɡɭɱɟɧɢɹ ɜ ɩɥɚɧɟ ɢɡɦɟɧɟɧɢɹ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɹɡɤɨɦɭ ɢ ɯɪɭɩɤɨɦɭ ɪɚɡɪɭ-
ɲɟɧɢɸ, ɯɥɚɞɨɭɫɬɨɣɱɢɜɨɫɬɢ, ɤɨɪɪɨɡɢɣɧɨɣ 
ɫɬɨɣɤɨɫɬɢ, ɩɪɢ ɫɜɚɪɢɜɚɧɢɢ ɜɵɫɨɤɨɩɪɨɱɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ Д3Ж. Ⱦɥɹ ɨɰɟɧɤɢ ɬɚɤɢɯ ɫɬɪɭɤɬɭɪ 
ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɞɟɧɢɟ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɩɨ-
ɤɚɡɚɬɟɥɹ, ɨɬɨɛɪɚɠɚɸɳɟɝɨ ɨɫɨɛɟɧɧɨɫɬɢ 
ɫɬɪɭɤɬɭɪɵ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫ ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ 
ɬɟɨɪɢɢ ɮɪɚɤɬɚɥɨɜ ɩɨɹɜɢɥɚɫɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɧɚɪɹɞɭ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ 

ɨɰɟɧɤɚɦɢ ɫɬɪɭɤɬɭɪɵ ɨɩɪɟɞɟɥɹɬɶ ɢɯ 
ɪɚɡɦɟɪɧɨɫɬɧɵɟ ɨɰɟɧɤɢ. ɂɦɟɧɧɨ ɮɪɚɤɬɚɥɶɧɚɹ 
ɝɟɨɦɟɬɪɢɹ ɩɨɤɚɡɚɥɚ ɩɭɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɷɬɨɝɨ ɩɪɨɝɧɨɡɚ. Ɍɚɤ ɤɚɤ ɜɧɭɬɪɟɧɧɹɹ ɦɟɬɪɢɤɚ 
ɲɥɢɮɚ ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɟɣ ɟɝɨ ɮɪɚɤɬɚɥɶɧɨɣ 
ɪɚɡɦɟɪɧɨɫɬɢ, ɬɨ ɜ ɧɟɣ, ɜɟɪɨɹɬɧɨ, 
ɨɬɨɛɪɚɠɚɸɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɱɟɫɬɜɚ 
ɦɟɬɚɥɥɚ Д4Ж. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɷɬɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ 
ɮɪɚɤɬɚɥɶɧɭɸ ɪɚɡɦɟɪɧɨɫɬɶ ɫɬɪɭɤɬɭɪɵ 
ɦɚɬɟɪɢɚɥɚ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɧɟɩɪɨɫɬɨɣ ɡɚɞɚɱɟɣ 
ɩɪɢ ɫɨɡɞɚɧɢɢ ɫɢɫɬɟɦɵ ɩɪɨɝɧɨɡɚ. Ɍɚɤ ɤɚɤ 
ɦɟɬɚɥɥɵ ɪɚɡɥɢɱɚɸɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɢɯ 
ɤɚɱɟɫɬɜɚ ɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɫɬɪɭɤɬɭɪɵ, 
ɜɨɡɧɢɤɚɟɬ ɡɚɞɚɱɚ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɩɪɨɝɧɨɡɚ. ȼ ɷɬɨɣ 
ɫɜɹɡɢ ɧɚɞɟɠɞɚ ɧɚ ɬɨ, ɱɬɨ ɦɨɠɧɨ ɛɵɥɨ ɛɵ 
ɫɮɨɪɦɢɪɨɜɚɬɶ ɨɛɳɭɸ ɛɚɡɭ ɞɚɧɧɵɯ (ȻȾ) ɞɥɹ 
ɩɪɨɝɧɨɡɚ ɤɚɱɟɫɬɜɚ ɦɟɬɚɥɥɨɜ ɧɟ 
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɵ ɭɬɜɟɪɠɞɚɟɦ, ɱɬɨ ɫɨ 
ɜɪɟɦɟɧɟɦ ɬɚɤɚɹ ȻȾ, ɜɤɥɸɱɚɸɳɚɹ 
ɛɨɥɶɲɢɧɫɬɜɨ ɦɟɬɚɥɥɨɜ, ɛɭɞɟɬ ɫɨɡɞɚɧɚ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɨɬɪɟɛɧɨɫɬɟɣ ɢ ɩɨɡɜɨɥɢɬ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɬɟ 
ɢɥɢ ɢɧɵɟ ɢɯ ɫɜɨɣɫɬɜɚ. 

ȼ ɷɬɨɣ ɫɜɹɡɢ ɧɚɦɢ ɫɨɡɞɚɧɚ ɩɪɨɝɪɚɦɦɚ, 
ɜɤɥɸɱɚɸɳɚɹ ɮɪɚɤɬɚɥɶɧɵɣ ɩɨɞɯɨɞ ɢ 
ɫɩɨɫɨɛɫɬɜɭɸɳɚɹ ɮɨɪɦɢɪɨɜɚɧɢɸ ȻȾ, 
ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɧɚ ɗȼɆ Д5Ж, ɤɨɬɨɪɚɹ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ: 

1. Ɇɟɬɚɥɥɨɝɪɚɮɢɱɟɫɤɢɣ ɚɧɚɥɢɡ 
ɫɬɪɭɤɬɭɪɵ ɦɟɬɚɥɥɚ ɫɨɝɥɚɫɧɨ ɞɟɣɫɬɜɭɸɳɢɦ 
Ƚɨɫɫɬɚɧɞɚɪɬɚɦ, ɜɤɥɸɱɚɹ ɛɚɥɥ ɡɟɪɧɚ, 
ɫɨɨɬɧɨɲɟɧɢɟ ɮɚɡ, ɞɥɢɧɭ ɦɟɠɮɚɡɧɵɯ ɢ 
ɜɧɭɬɪɢɮɚɡɧɵɯ ɝɪɚɧɢɰ. 

2. Ɉɩɪɟɞɟɥɟɧɢɟ ɮɪɚɤɬɚɥɶɧɨɣ 
ɪɚɡɦɟɪɧɨɫɬɢ ɩɚɪɚɦɟɬɪɨɜ ɫɬɪɭɤɬɭɪɵ ɦɟɬɚɥɥɚ 
(ɫɬɚɥɢ, ɱɭɝɭɧɚ ɢ ɬ. ɞ.) Д6Ж. 

3. Ⱥɧɚɥɢɡ ɩɪɨɝɧɨɡɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɤɚɱɟɫɬɜɚ ɢɫɫɥɟɞɭɟɦɨɝɨ ɦɟɬɚɥɥɚ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɩɨɡɢɰɢɢ ɬɨɩɨɥɨɝɢɱɟɫɤɨɝɨ 
Д7Ж ɢ ɮɪɚɤɬɚɥɶɧɨɝɨ Д8Ж ɩɨɞɯɨɞɨɜ. 

4. Ʉɨɪɪɟɤɬɢɪɨɜɤɭ ɫɭɳɟɫɬɜɭɸɳɟɣ ȻȾ 
ɧɨɜɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɝɧɨɡɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɱɟɫɬɜɚ ɦɟɬɚɥɥɚ. 

Ⱦɥɹ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫɭɧɤɟ ɩɪɢɜɟɞɟɧɚ 
ɦɧɟɦɨɧɢɱɟɫɤɚɹ ɫɯɟɦɚ, ɩɪɢɦɟɧɹɟɦɚɹ ɞɥɹ 
ɩɪɨɝɧɨɡɚ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɱɭɝɭɧɧɵɯ 
ɫɨɪɬɨɩɪɨɤɚɬɧɵɯ (ɋ) ɜɚɥɤɨɜ ɫɨ ɫɬɪɭɤɬɭɪɨɣ 
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ɩɥɚɫɬɢɧɱɚɬɨɝɨ (ɉ) ɝɪɚɮɢɬɚ, ɥɟɝɢɪɨɜɚɧɧɵɯ 
ɯɪɨɦɨɦ (ɏ) ɢ ɧɢɤɟɥɟɦ (ɇ) – ɋɉɏɇ, 

ɩɪɨɢɡɜɨɞɢɦɵɯ ɧɚ ɉȺɈ «Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤɢɣ 
ɡɚɜɨɞ ɩɪɨɤɚɬɧɵɯ ɜɚɥɤɨɜ» (ɉȺɈ ȾɁɉȼ). 

 

Ɋɢɫ. Ɇɧɟɦɨɧɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɵ ɜɧɟɞɪɟɧɢɹ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɦɟ-
ɬɨɞɢɤɚ ɩɪɨɝɧɨɡɚ ɤɚɱɟɫɬɜɚ ɫɬɚɥɟɣ ɢ ɱɭɝɭɧɨɜ 

ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ М ɩɪɢɦɟɧɟɧɢɟɦ 
ɬɟɨɪɢɢ ɦɭɥɶɬɢɮɪɚɤɬɚɥɨɜ. 
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ɧɨɜɟɣɲɢɟ ɬɟɯɧɨɥɨɝɢɢ.  2011. – Ɍ. 33, ɜɵɩ. 3.  ɋ. 347–360. 
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