
 

 

 

 

 

ɋɟɤɰɢɹ 5: ɉɟɪɟɞɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɬɟɯɧɢɤɚ ɞɥɹ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ȺɉɄ)  

ɢ ɪɚɡɪɚɛɨɬɤɢ ɧɟɞɪ 
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ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɪɚɡɥɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɵɩɨɥɧɹɬɶ ɪɹɞ ɞɪɭɝɢɯ ɮɭɧɤɰɢɣ ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ. 

Ɉɬɫɭɬɫɬɜɢɟ ɜ ɝɟɨɯɨɞɟ ɤɪɟɩɟɜɨɡɜɨɞɹɳɟɝɨ ɦɨɞɭɥɹ, ɟɝɨ ɨɛɨɫɧɨɜɚɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɚ 
ɬɚɤɠɟ ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ, ɫɢɥɨɜɵɯ ɢ ɩɪɨɱɧɨɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɷɥɟ-
ɦɟɧɬɨɜ ɤɪɟɩɟɭɫɬɚɧɨɜɳɢɤɚ, ɚɞɚɩɬɢɜɧɨɝɨ ɤ ɭɫɬɚɧɨɜɤɟ ɪɚɡɥɢɱɧɨɝɨ ɬɢɩɚ ɤɪɟɩɢ, ɞɟɥɚɸɬ ɝɟɨɜɢɧɱɟɫɬɟɪɧɭɸ 

ɬɟɯɧɨɥɨɝɢɸ ɩɪɨɜɟɞɟɧɢɹ ɜɵɪɚɛɨɬɨɤ ɧɟ ɡɚɜɟɪɲɟɧɧɨɣ. 

Ʉɪɟɩɟɜɨɡɜɨɞɹɳɢɣ ɦɨɞɭɥɶ ɝɟɨɯɨɞɚ – ɷɬɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ 
ɜɨɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɣ ɤɪɟɩɢ, ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɟ ɩɨɞ ɭɫɥɨɜɢɹ ɢ ɭɱɢɬɵɜɚɸɳɟɟ ɜɨɡɦɨɠɧɨɫɬɢ ɝɟɨɜɢɧɱɟ-
ɫɬɟɪɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɜɟɞɟɧɢɹ ɜɵɪɚɛɨɬɨɤ.  

ɉɪɟɞɥɚɝɚɟɦɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɤɪɟɩɟɭɫɬɨɧɨɜɳɢɤɨɜ ɨɩɪɟɞɟɥɹɟɬ ɧɚɩɪɚɜɥɟɧɢɹ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨ-
ɜɚɧɢɣ ɜ ɪɚɡɪɚɛɨɬɤɟ ɧɚɭɱɧɵɯ ɨɫɧɨɜ ɫɨɡɞɚɧɢɹ ɤɪɟɩɟɜɨɡɜɨɞɹɳɢɯ ɦɨɞɭɥɟɣ ɝɟɨɯɨɞɨɜ. Ɍɚɤɚɹ ɪɚɛɨɬɚ, ɧɚ-
ɩɪɚɜɥɟɧɧɚɹ ɧɚ ɫɨɡɞɚɧɢɟ ɦɟɬɨɞɨɥɨɝɢɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɨɛɨɫɧɨɜɚɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɤɪɟɩɟɜɨɡɜɨɞɹɳɟɝɨ ɦɨɞɭɥɹ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɨɛɨɫɧɨɜɚɧɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɤɪɟɩɟɜɨɡɜɨɞɹɳɟɝɨ ɦɨɞɭɥɹ ɝɟɨɯɨɞɚ ɧɟ-
ɨɛɯɨɞɢɦɨ: 

1. ɉɪɨɜɟɫɬɢ ɩɚɬɟɧɬɧɵɣ ɩɨɢɫɤ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤɪɟɩɟɭɫɬɚɧɨɜɳɢɤɨɜ; 
3. Ɋɚɡɪɚɛɨɬɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɤ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦ ɢ ɷɥɟɦɟɧɬɚɦ; 

4. ɉɪɟɞɫɬɚɜɢɬɶ ɤɪɟɩɟɜɨɡɜɨɞɹɳɢɣ ɦɨɞɭɥɶ, ɤɚɤ ɫɬɪɭɤɬɭɪɧɵɣ ɨɛɴɟɤɬ; 
5. Ɋɚɡɪɚɛɨɬɚɬɶ ɫɢɫɬɟɦɭ ɛɭɤɜɟɧɧɨ-ɫɢɦɜɨɥɶɧɨɝɨ ɨɛɨɡɧɚɱɟɧɢɹ; 
6. Ɋɚɡɪɚɛɨɬɚɬɶ ɜɚɪɢɚɧɬɵ ɫɯɟɦɧɵɯ ɪɟɲɟɧɢɣ. 

Ʌɢɬɟɪɚɬɭɪɚ.  
1. Ʉɨɧɰɟɩɰɢɹ ɪɚɡɜɢɬɢɹ ɨɱɢɫɬɧɨɝɨ, ɩɪɨɯɨɞɱɟɫɤɨɝɨ, ɤɨɧɜɟɣɟɪɧɨɝɨ ɢ ɛɭɪɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɩɟɪɢɨɞ 
ɞɨ 2020 ɝ /ɘ.ɇ. Ⱦɢɧɧɢɤ, ɂ.ɋ Ʉɪɚɲɤɢɧ, ȼ.Ƚ. Ɇɟɪɡɥɹɤɨɜ // Ƚɨɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɷɥɟɤɬɪɨɦɟɯɚɧɢ-

ɤɚ , 2006, ʋ2, ɫ. 2-12. 

2. Ⱥɤɫɟɧɨɜ ȼ.ȼ. Ƚɟɨɜɢɧɱɟɫɬɟɪɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ. – Ʉɟɦɟɪɨɜɨ: ɂɧɫɬɢɬɭɬ 
ɭɝɥɹ ɢ ɭɝɥɟɯɢɦɢɢ ɋɈ ɊȺɇ, 2004, 264 ɫ., ɫ ɢɥ. 

3. Ƚɟɨɜɢɧɱɟɫɬɟɪɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɢ ɝɟɨɯɨɞɵ – ɢɧɧɨɜɚɰɢɨɧɧɵɣ ɩɨɞɯɨɞ ɤ ɨɫɜɨɟɧɢɸ ɩɨɞɡɟɦɧɨɝɨ ɩɪɨ-
ɫɬɪɚɧɫɬɜɚ / ȼ.ȼ. Ⱥɤɫɟɧɨɜ, Ⱥ.Ȼ. ȿɮɪɟɦɟɧɤɨɜ // «ɂɡɜɟɫɬɢɹ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ «Ƚɨɪɧɵɣ 

ɠɭɪɧɚɥ»». – 2008. – ʋ4. ɋ. 19-28. 

4. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɤ ɨɫɧɨɜɧɵɦ ɫɢɫɬɟɦɚɦ ɝɟɨɯɨɞɨɜ / ȼ.ȼ. Ⱥɤɫɟɧɨɜ, Ⱥ.Ȼ. ȿɮɪɟɦɟɧɤɨɜ, ȼ.ɘ. 

ɋɚɞɨɜɟɰ, ȼ.ɘ Ȼɟɝɥɹɤɨɜ, ȼ.ɘ. Ɍɢɦɨɮɟɟɜ, Ɇ.ɘ. Ȼɥɚɳɭɤ,  ȿ.ȼ. Ɋɟɡɚɧɨɜɚ  //  ɋɛɨɪɧɢɤ ɫɬɚɬɟɣ. Ɉɬ-
ɞɟɥɶɧɵɣ ɜɵɩɭɫɤ ȽɂȺȻ (ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɠɭɪɧɚɥɚ) . – 2009. ʋ10 – Ɇ: ɂɡɞɚɬɟɥɶɫɬɜɨ «Ƚɨɪɧɚɹ 
ɤɧɢɝɚ» (Ƚɨɪɧɵɣ ɢɧɠɟɧɟɪ). ɋ. 107-117. 

5. Ɉɰɟɧɤɚ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨɡɞɚɧɢɹ ɤɪɟɩɟɜɨɡɜɨɞɹɳɟɝɨ ɦɨɞɭɥɹ ɝɟɨɯɨɞɚ ɢ ɟɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɭɫɬ-
ɪɨɣɫɬɜ / ȼ.ȼ. Ⱥɤɫɟɧɨɜ, ȼ.ɘ. ɋɚɞɨɜɟɰ // Ƚɨɪɧɨɟ ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ. Ɉɬɞɟɥɶɧɵɣ ɜɵɩɭɫɤ  ȽɂȺȻ (ɧɚɭɱɧɨ-
ɬɟɯɧɢɱɟɫɤɨɝɨ ɠɭɪɧɚɥɚ). – 2012. ʋ Ɉȼ3. – 552 ɫ. – Ɇɨɫɤɜɚ: ɢɡɞɚɬɟɥɶɫɬɜɨ «Ƚɨɪɧɚɹ ɤɧɢɝɚ». ɋ. 9-14 

6. Ɍɨɧɧɟɥɢ ɢ ɦɟɬɪɨɩɨɥɢɬɟɧɵ / ȼ.ɉ. ȼɨɥɤɨɜ, ɋ.ɇ. ɇɚɭɦɨɜ, Ⱥ.ɇ. ɉɢɪɨɠɤɨɜɚ, ȼ.Ƚ. ɏɪɚɩɨɜ. // ɢɡɞɚɬɟɥɶ-
ɫɬɜɨ «Ɍɪɚɧɫɩɨɪɬ» – Ɇɨɫɤɜɚ: - 1974, 551 ɫ., ɫ ɢɥ.    
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ɉ.ȼ. Ȼɭɪɤɨɜ, ɞ.ɬ.ɧ., ɩɪɨɮ., ɋ.ɉ. Ȼɭɪɤɨɜɚ*, ɤ.ɬ.ɧ., ɞɨɰ., ȼ.ɘ. Ɍɢɦɨɮɟɟɜ**, ɤ.ɬ.ɧ., ɞɨɰ. 
Ɍɨɦɫɤɢɣ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɋɬɪɨɢɬɟɥɶɧɵɣ ɍɧɢɜɟɪɫɢɬɟɬ, Ɍɨɦɫɤ 
634003, ɝ. Ɍɨɦɫɤ, ɩɥ.ɋɨɥɹɧɚɹ 2, ɬɟɥ. (382-2) 65-32-61, e-mail: burkovpv@mail.ru 

*ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, Ɍɨɦɫɤ 
634050, ɝ. Ɍɨɦɫɤ, ɩɪ. Ʌɟɧɢɧɚ, 30, ɬɟɥ. (382-2) 12-34-56, e-mail: burkovasp@tpu.ru. 

**ɘɪɝɢɧɫɤɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ (ɮɢɥɢɚɥ) ɇɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ 
Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 

652055, Ʉɟɦɟɪɨɜɫɤɚɹ ɨɛɥ., ɝ. ɘɪɝɚ, ɭɥ. Ʌɟɧɢɧɝɪɚɞɫɤɚɹ, 26, ɬɟɥ. (38-451) 6-26-83 

E-ail: tv-ytitpu@mail.ru. 

ȼ ɪɚɦɤɚɯ ɩɪɢɧɹɬɨɣ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ «ɗɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɬɪɚɬɟɝɢɟɣ Ɋɨɫ-
ɫɢɢ ɧɚ ɩɟɪɢɨɞ ɞɨ 2020 ɝ.» ɩɥɚɧɢɪɭɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɞɨɛɵɱɢ ɭɝɥɹ ɞɨ 410...450 ɦɥɧ. ɬɨɧɧ ɢ ɪɨɫɬ ɟɝɨ ɞɨ-
ɥɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫ 34 ɞɨ 44%. Ɋɨɫɬ ɦɨɳɧɨɫɬɟɣ ɜ ɩɟɪɢɨɞ ɞɨ 2010 ɝ. ɩɪɨɢɫɯɨɞɢɥ ɡɚ 
ɫɱɟɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɟɪɟɜɨɨɪɭɠɟɧɢɹ, ɚ ɜ ɩɟɪɢɨɞ 2011–2020 ɝɝ. ɩɥɚɧɢɪɭɟɬɫɹ ɩɪɨɢɫɯɨɞɢɬɶ ɡɚ ɫɱɟɬ ɤɨ-
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ɪɟɧɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɝɨɪɧɨ-ɲɚɯɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ʉɨɧɰɟɧɬɪɚɰɢɹ ɝɨɪɧɨɝɨ ɩɪɨ-
ɢɡɜɨɞɫɬɜɚ ɧɚ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɲɚɯɬɚɯ ɭɝɨɥɶɧɨɣ ɨɬɪɚɫɥɢ ɡɚ ɫɱɟɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɟɪɟɨɫɧɚɳɟɧɢɹ ɨɱɢɫɬ-
ɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɜɟɞɟɧɢɢ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. ɂ ɜ ɩɟɪɜɭɸ 

ɨɱɟɪɟɞɶ ɷɬɨ ɤɚɫɚɟɬɫɹ ɤɨɦɛɚɣɧɨɜɨɝɨ ɫɩɨɫɨɛɚ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɲɚɯɬɚɯ Ʉɭɡɛɚɫɫɚ ɧɚ ɨɞɢɧ ɦɢɥɥɢɨɧ 

ɬɨɧɧ ɞɨɛɵɬɨɝɨ ɭɝɥɹ ɩɪɢɯɨɞɢɬɫɹ ɨɤɨɥɨ 4,7 ɤɢɥɨɦɟɬɪɨɜ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɩɪɨɜɨɞɢɦɵɯ c 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɯɨɞɱɟɫɤɢɯ ɤɨɦɛɚɣɧɨɜ. Ɉɛɴɟɦ ɩɪɨɜɟɞɟɧɧɵɯ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ Ʉɭɡɛɚɫɫɟ ɡɚ 2011 

ɝɨɞ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 400 ɤɦ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ⱦɨɥɝɨɫɪɨɱɧɨɣ ɉɪɨɝɪɚɦɦɨɣ ɪɚɡɜɢɬɢɹ ɭɝɨɥɶɧɨɣ ɩɪɨ-
ɦɵɲɥɟɧɧɨɫɬɢ Ɋɨɫɫɢɢ ɧɚ ɩɟɪɢɨɞ ɞɨ 2030 ɝɨɞɚ ɧɚɦɟɱɟɧɨ ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɨɜ ɞɨɛɵɱɢ ɭɝɥɹ ɩɨɞɡɟɦɧɵɦ 

ɫɩɨɫɨɛɨɦ ɜ 1,3 ɪɚɡɚ. Ɉɠɢɞɚɟɦɵɣ ɨɛɴɟɦ ɩɪɨɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɤ 2030 ɝɨɞɭ ɦɨɠɟɬ ɫɨɫɬɚɜɢɬɶ 
500…550 ɤɦ ɜ ɝɨɞ [1]. 

ɉɚɪɤ ɩɪɨɯɨɞɱɟɫɤɢɯ ɤɨɦɛɚɣɧɨɜ ɜ ɭɝɨɥɶɧɨɣ ɨɬɪɚɫɥɢ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 360 ɲɬɭɤ (ɩɨɪɹɞɤɚ 240 ɢɡ 
ɧɢɯ ɧɚɯɨɞɹɬɫɹ ɜ Ʉɭɡɛɚɫɫɟ). Ɉɫɧɨɜɨɣ ɷɬɨɝɨ ɩɚɪɤɚ ɹɜɥɹɸɬɫɹ ɤɨɦɛɚɣɧɵ ɬɢɩɚ ȽɉɄɋ ɩɪɨɢɡɜɨɞɫɬɜɚ Ʉɨ-
ɩɟɣɫɤɨɝɨ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ ɡɚɜɨɞɚ (ɩɨ Ʉɭɡɛɚɫɫɭ, ɧɚɩɪɢɦɟɪ, 97%). Ⱥɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɩɪɨɯɨɞɱɟ-
ɫɤɢɯ ɤɨɦɛɚɣɧɨɜ ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɟɭɤɥɨɧɧɨɟ ɫɧɢɠɟɧɢɟ ɩɚɪɤɚ ɧɨɜɵɯ ɦɚɲɢɧ. ɂɡɧɨɫ ɤɨɦɛɚɣɧɨɜ ɩɨ ɨɫɧɨɜ-
ɧɵɦ ɭɝɨɥɶɧɵɦ ɤɨɦɩɚɧɢɹɦ ɹɜɥɹɟɬɫɹ ɧɚɫɬɨɪɚɠɢɜɚɸɳɢɦ ɮɚɤɬɨɪɨɦ ɜ ɜɨɡɦɨɠɧɨɫɬɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛ-
ɯɨɞɢɦɨɝɨ ɨɛɴɟɦɚ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɜ ɭɝɨɥɶɧɵɯ ɤɨɦɩɚɧɢɹɯ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɬɫɭɬɫɬɜɭɸɬ 
ɬɟɯɧɨɥɨɝɢɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɤɨɦɛɚɣɧɨɜɨɣ ɩɪɨɯɨɞɤɢ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɲɚɯɬɚɯ Ʉɭɡɛɚɫɫɚ, ɧɨ ɜɟɞɭɬɫɹ 
ɪɚɛɨɬɵ ɩɨ ɢɯ ɫɨɡɞɚɧɢɸ [2]. 

ȼ ɩɟɪɢɨɞ ɫ 1990 ɩɨ 2004 ɝ ɧɢ ɨɞɢɧ ɢɡ ɢɦɩɨɪɬɧɵɯ ɤɨɦɛɚɣɧɨɜ ɧɟ ɨɤɭɩɢɥɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɍɟɦɩɵ ɢɯ ɪɚɛɨɬɵ ɧɟ ɩɪɟɜɵɲɚɸɬ ɬɟɦɩɵ ɩɪɨɯɨɞɤɢ ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ ɤɨɦɛɚɣɧɚɦɢ, ɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞ-

ɫɬɜɚ ɤɨɬɨɪɵɯ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ ɫɬɨɢɦɨɫɬɢ ɤɨɦɛɚɣɧɨɜ ɡɚɪɭɛɟɠɧɵɯ. Ⱦɥɹ ɜɨɡɪɨɠɞɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɩɪɨɯɨɞɱɟɫɤɢɯ ɤɨɦɛɚɣɧɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɚɤɬɢɱɟɫɤɢ ɡɚɧɨɜɨ ɜɨɫɫɬɚɧɨɜɢɬɶ ɫɢɫɬɟɦɭ ɨɪ-
ɝɚɧɢɡɚɰɢɢ ɧɚɭɱɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɪɚɛɨɬ ɩɨ ɫɨɡɞɚɧɢɸ ɩɪɨɯɨɞɱɟɫɤɨɣ ɬɟɯɧɢɤɢ ɫ ɭɱɟɬɨɦ ɨɝɪɨɦɧɨɝɨ 
ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɢ ɡɚɪɭɛɟɠɧɨɝɨ ɨɩɵɬɚ ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɫɨɫɪɟɞɨɬɨɱɢɬɶ ɢɡɝɨɬɨɜɥɟɧɢɟ ɧɨɜɵɯ ɦɚɲɢɧ 

ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɫ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ ɬɟɯɧɨɥɨɝɢɟɣ, ɭɝɥɭɛɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɢɧɠɟɧɟɪɧɵɯ ɢ ɧɚɭɱɧɵɯ 
ɤɚɞɪɨɜ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɪɵɧɨɱɧɨɣ ɷɤɨɧɨɦɢɤɢ [3]. Ɉɫɧɨɜɧɵɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɨɩɟɪɚɰɢɹɦɢ 

ɩɪɢ ɤɨɦɛɚɣɧɨɜɨɦ ɫɩɨɫɨɛɟ ɩɪɨɯɨɠɞɟɧɢɹ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɹɜɥɹɸɬɫɹ: 
- ɨɬɞɟɥɟɧɢɟ ɨɬ ɦɚɫɫɢɜɚ ɪɚɡɪɭɲɚɟɦɵɯ ɩɨɪɨɞ ɢ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ; 
- ɭɞɚɥɟɧɢɟ ɨɬɞɟɥɟɧɧɨɣ ɦɚɫɫɵ ɢɡ ɡɚɛɨɹ ɢ ɟɺ ɩɨɝɪɭɡɤɚ ɧɚ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ɜɵɪɚɛɨɬɤɢ 

(ɤɨɧɜɟɣɟɪ ɢɥɢ ɜ ɜɚɝɨɧɟɬɤɢ); 

- ɩɨɞɝɨɬɨɜɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɜɵɪɚɛɨɬɤɢ ɤ ɜɨɡɜɟɞɟɧɢɸ ɤɪɟɩɢ, ɟɺ ɭɫɬɚɧɨɜɤɚ, ɡɚɬɹɠɤɚ ɢ ɡɚɛɭɬɨɜɤɚ 
ɩɭɫɬɨɬ ɡɚ ɤɪɟɩɶɸ; 

- ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɡɚɛɨɹ (ɩɪɨɜɟɞɟɧɢɟ ɜɨɞɨɫɬɨɱ-
ɧɨɣ ɤɚɧɚɜɤɢ; ɧɚɪɚɳɢɜɚɧɢɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɜɵɪɚɛɨɬɤɢ (ɤɨɧɜɟɣɟɪɨɜ ɢ ɪɟɥɶɫɨɜɨɝɨ ɩɭɬɢ); ɧɚɪɚ-
ɳɢɜɚɧɢɟ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɬɪɭɛɵ, ɜɨɞɧɨɝɨ ɢ ɜɨɡɞɭɲɧɨɝɨ ɫɬɚɜɨɜ ɢ ɞɪ.). 

ɂɡ ɱɟɬɵɪɟɯ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɭɪɨɜɟɧɶ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɬɪɭɞɨɡɚ-
ɬɪɚɬɵ ɩɟɪɜɵɯ ɬɪɟɯ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɨɧɫɬɪɭɤɰɢɟɣ ɢ ɫɬɪɭɤɬɭɪɨɣ ɩɪɨɯɨɞɱɟɫɤɨɝɨ 
ɤɨɦɛɚɣɧɚ. ɗɬɢ ɠɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɬɚɤɠɟ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɨɩɪɟɞɟɥɹɸɬ ɬɟɦɩɵ ɩɪɨ-
ɯɨɞɤɢ ɢ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɯɨɠɞɟɧɢɟ ɜɵɪɚɛɨɬɨɤ. ɋɩɨɫɨɛɧɨɫɬɶ ɤɨɦɛɚɣɧɚ ɨɛɟɫɩɟɱɢɬɶ ɫɨɜɦɟɳɟɧɢɟ ɷɬɢɯ 
ɨɩɟɪɚɰɢɣ ɜɨ ɜɪɟɦɟɧɢ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɩɪɨɯɨɠɞɟɧɢɹ 
ɜɵɪɚɛɨɬɤɢ, ɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɯɨɠɞɟɧɢɹ ɜɵɪɚɛɨɬɨɤ ɫ ɜɵɫɨɤɢɦ ɤɚɱɟɫɬɜɨɦ ɛɨɤɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢ 

ɩɨɱɜɵ – ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɟɝɨ ɪɚɛɨɬɵ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɨɛɴɟɦɚ ɪɚɡɪɭɲɚɟɦɨɣ 

ɦɚɫɫɵ ɢ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɫɨɤɪɚɳɟɧɢɹ ɨɛɴɟɦɚ ɡɚɛɭɬɨɜɤɢ. ȼɟɫɶɦɚ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɶ ɪɚɛɨɬɵ ɤɨɦɛɚɣɧɚ ɜ ɰɟɥɨɦ ɨɤɚɡɵɜɚɟɬ ɩɢɬɚɬɟɥɶ. 

ɉɢɬɚɬɟɥɶ ɤɨɦɛɚɣɧɚ Ʉɉɘ-50 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ «ɘɪɝɢɧɫɤɢɣ ɦɚɲɡɚɜɨɞ» ɜɵɩɨɥɧɟɧ ɫ ɜɨɡɦɨɠ-

ɧɨɫɬɶɸ ɭɫɬɚɧɨɜɤɢ ɫɦɟɧɧɵɯ ɭɫɬɪɨɣɫɬɜ: ɧɚɝɪɟɛɚɸɳɢɯ ɥɚɩ ɢɥɢ ɡɜɟɡɞ; ɢɦɟɟɬ ɪɚɡɞɟɥɶɧɵɟ ɝɢɞɪɨɩɪɢɜɨɞɵ 

ɧɚ ɤɚɠɞɵɣ ɧɚɝɪɟɛɚɸɳɢɣ ɷɥɟɦɟɧɬ. Ƚɢɞɪɨɩɪɢɜɨɞɵ ɯɨɞɚ ɢ ɩɢɬɚɬɟɥɹ ɩɨɡɜɨɥɹɸɬ ɤɨɦɛɚɣɧɭ ɪɚɛɨɬɚɬɶ ɜ 
ɨɛɜɨɞɧɟɧɧɵɯ ɡɚɛɨɹɯ. ɋɤɪɟɛɤɨɜɵɣ ɤɨɧɜɟɣɟɪ ɤɨɦɛɚɣɧɚ ɫ ɩɨɜɨɪɨɬɧɨɣ ɯɜɨɫɬɨɜɨɣ ɫɟɤɰɢɟɣ ɫɩɨɫɨɛɟɧ ɡɚ-
ɝɪɭɠɚɬɶ ɝɨɪɧɭɸ ɦɚɫɫɭ ɜ ɥɸɛɵɟ ɲɚɯɬɧɵɟ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ. ɉɨɞɴɟɦɧɨ-ɩɨɜɨɪɨɬɧɵɣ ɫɤɪɟɛɤɨɜɵɣ 

ɤɨɧɜɟɣɟɪ ɫ ɭɫɢɥɟɧɧɨɣ ɲɚɪɧɢɪɧɨɣ ɰɟɩɶɸ ɨɛɟɫɩɟɱɢɬ ɩɨɝɪɭɡɤɭ ɨɬɛɢɬɨɣ ɝɨɪɧɨɣ ɦɚɫɫɵ ɧɚ ɥɸɛɨɣ ɜɢɞ 
ɲɚɯɬɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ [4]. 

ɉɢɬɚɬɟɥɶ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɝɪɭɡɤɢ ɨɬɛɢɬɨɣ ɝɨɪɧɨɣ ɦɚɫɫɵ ɧɚ ɫɤɪɟɛɤɨɜɵɣ ɤɨɧɜɟɣɟɪ ɤɨɦɛɚɣɧɚ 
ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɤɥɨɧɧɵɣ ɫɬɨɥ ɫ ɞɜɭɦɹ ɡɚɝɪɟɛɚɸɳɢɦɢ ɥɚɩɚɦɢ ɫ ɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧɧɵɦɢ ɢɧɞɢ-

ɜɢɞɭɚɥɶɧɵɦɢ ɝɢɞɪɨɩɪɢɜɨɞɚɦɢ. ɉɢɬɚɬɟɥɶ ɲɚɪɧɢɪɧɨ ɤɪɟɩɢɬɫɹ ɤ ɪɚɦɟ ɢ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɴɟɦɚ 
(450 ɦɦ) ɢ ɨɩɭɫɤɚɧɢɹ (250 ɦɦ) ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɱɜɵ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ. ɉɪɢ 
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ɨɩɭɫɤɚɧɢɢ ɧɚ ɩɨɱɜɭ ɩɢɬɚɬɟɥɶ ɫɬɚɧɨɜɢɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɩɨɪɨɣ, ɩɨɜɵɲɚɸɳɟɣ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɨɦ-

ɛɚɣɧɚ ɩɪɢ ɪɚɡɪɭɲɟɧɢɢ ɡɚɛɨɹ. ɉɢɬɚɬɟɥɶ ɫɨɫɬɨɢɬ ɢɡ ɩɪɢɜɨɞɚ ɩɢɬɚɬɟɥɹ ɢ ɨɩɨɪɧɨɣ ɪɚɦɵ, ɫɨɟɞɢɧɟɧɧɵɯ 
ɦɟɠɞɭ ɫɨɛɨɣ ɨɫɹɦɢ. Ɉɩɨɪɧɚɹ ɪɚɦɚ ɹɜɥɹɟɬɫɹ ɧɨɫɤɨɦ ɩɢɬɚɬɟɥɹ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɢɬɚɬɟɥɶ ɞɨɩɨɥɧɹ-
ɟɬɫɹ ɭɲɢɪɢɬɟɥɹɦɢ ɢ ɩɨɞɥɚɩɧɢɤɚɦɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɭɜɟɥɢɱɢɬɶ ɲɢɪɢɧɭ ɩɨɝɪɭɡɨɱɧɨɣ ɱɚɫɬɢ ɫ 2400 

ɦɦ ɞɨ 4000 ɦɦ. Ɍɚɤ ɤɚɤ ɩɢɬɚɬɟɥɶ ɫɧɚɛɠɟɧ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ, ɬɨ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɷɥɟ-
ɦɟɧɬɨɜ ɜ ɧɟɦ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ. ɉɪɢɜɨɞ ɩɢɬɚɬɟɥɹ ɫɨɫɬɨɢɬ ɢɡ ɫɜɚɪɧɨɝɨ ɤɨɪɩɭɫɚ, ɨɛɜɨɞɧɨɣ ɝɨɥɨɜɤɢ 

ɞɥɹ ɫɤɪɟɛɤɨɜɨɣ ɰɟɩɢ, ɥɚɩ, ɤɨɪɨɦɵɫɟɥ, ɩɪɢɜɨɞɧɵɯ ɤɪɢɜɨɲɢɩɨɜ, ɝɢɞɪɨɦɨɬɨɪɨɜ ɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɡɭɛ-
ɱɚɬɵɯ ɩɟɪɟɞɚɱ. ȼɪɚɳɟɧɢɟ ɨɬ ɝɢɞɪɨɦɨɬɨɪɨɜ ɩɟɪɟɞɚɟɬɫɹ ɱɟɪɟɡ ɲɟɫɬɟɪɧɸ ɤɨɥɟɫɚɦ ɢ ɫ ɩɨɦɨɳɶɸ ɲɥɢɰɟ-
ɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ – ɤɪɢɜɨɲɢɩɚɦ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɥɟɧɵ ɡɚɝɪɟɛɚɸɳɢɟ ɥɚɩɵ. ɉɨɞɲɢɩɧɢɤɨɜɵɟ ɭɡɥɵ 

ɥɚɩ, ɤɨɪɨɦɵɫɟɥ, ɤɪɢɜɨɲɢɩɨɜ ɭɩɥɨɬɧɟɧɵ ɬɨɪɰɟɜɵɦɢ ɭɩɥɨɬɧɟɧɢɹɦɢ. ȼ ɤɨɪɩɭɫɟ ɜɵɩɨɥɧɟɧɵ ɪɚɫɬɨɱɤɢ 

ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɩɢɬɚɬɟɥɹ ɤ ɪɚɦɟ ɢ ɤɪɟɩɥɟɧɢɹ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɩɨɞɴɟɦɚ ɩɢɬɚɬɟɥɹ. 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɜ ɚɧɚɥɢɡɟ ɭɡɟɥ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ: 

- ɩɪɢɜɨɞ; 

- ɥɚɩɚ; 
- ɤɨɪɨɦɵɫɥɨ. 
Ⱦɚɥɶɧɟɣɲɟɟ ɩɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɟɣ ɜɵɩɨɥɧɟɧɨ ɞɥɹ ɷɬɢɯ ɭɡɥɨɜ. əɜɥɟɧɢɟ ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɢ [5] 

ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɛɚɥɚɧɫɢɪɨɜɤɢ ɜɪɚɳɚɸɳɢɯɫɹ ɪɨɬɨɪɨɜ [6, 7]. ȼ ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɦɨɣ ɪɚɛɨɬɟ ɚɜɬɨɪɵ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɹɜɥɟɧɢɟ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɢ ɞɥɹ ɭɪɚɜ-
ɧɨɜɟɲɢɜɚɧɢɹ ɲɚɪɧɢɪɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɢ ɜ ɱɚɫɬɧɨɫɬɢ ɤɪɢɜɨɲɢɩɧɨ-ɩɨɥɡɭɧɧɵɯ. 

Ɇɟɯɚɧɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. ɒɚɪɧɢɪɧɵɣ ɦɟ-
ɯɚɧɢɡɦ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɚɬɮɨɪɦɟ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɫɨɜɟɪɲɚɬɶ ɬɨɥɶɤɨ ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ 
ɞɜɢɠɟɧɢɟ. ɉɥɚɬɮɨɪɦɚ ɭɩɪɭɝɨ ɫɨɟɞɢɧɟɧɚ ɫ ɧɟɩɨɞɜɢɠɧɵɦ ɨɫɧɨɜɚɧɢɟɦ. ɒɚɪɧɢɪɧɵɣ ɦɟɯɚɧɢɡɦ ɩɪɢɜɨ-
ɞɢɬɫɹ ɜ ɞɜɢɠɟɧɢɟ ɞɜɢɝɚɬɟɥɟɦ, ɤɨɬɨɪɵɣ ɜɪɚɳɚɟɬ ɤɪɢɜɨɲɢɩ ɫ ɩɨɫɬɨɹɧɧɨɣ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ  . 

 

 
Ɋɢɫ. 1. Ɇɨɞɟɥɶ ɤɪɢɜɨɲɢɩɧɨ-ɲɚɬɭɧɧɨɣ ɫɢɫɬɟɦɵ 

1, 2 – ɦɚɹɬɧɢɤɢ, ɩɨɞɜɢɠɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɨɫɢ ɤɪɢɜɨɲɢɩɚ, 3 – ɤɪɢɜɨɲɢɩ, 4 – ɲɚɬɭɧ,  

5 – ɩɨɥɡɭɧ, Ɇɤ – ɤɨɪɪɟɤɬɢɪɭɸɳɚɹ ɦɚɫɫɚ 
 

Ɂɚ ɨɛɨɛɳɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɦɟɯɚɧɢɡɦɚ ɩɪɢɧɢɦɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ȟȼ, Șȼ ɨɫɢ ɤɪɢɜɨɲɢɩɚ ɜ ɫɢɫɬɟɦɟ 
ɧɟɩɨɞɜɢɠɧɵɯ ɨɫɟɣ ȟɈȘ ɢ ɭɝɥɵ ɩɨɜɨɪɨɬɚ Ȗ1, Ȗ2 ɦɚɹɬɧɢɤɨɜ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ Ɉȟ. Ɍɨɝɞɚ 
ɤɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɦɟɯɚɧɢɡɦɚ ɡɚɩɢɲɟɬɫɹ ɜ ɜɢɞɟ: 
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Ɂɞɟɫɶ mɉ ɢ mɄ – ɦɚɫɫɚ ɩɥɚɬɮɨɪɦɵ ɢ ɤɨɪɪɟɤɬɢɪɭɸɳɚɹ ɦɚɫɫɚ; mi (i=1..5) – ɦɚɫɫɵ ɡɜɟɧɶɟɜ; Jɋi 

(i=1..4) – ɦɨɦɟɧɬɵ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɵɯ ɨɫɟɣ; ȟɋi, ȘCi ɢ ȟɄi, ȘɄi – ɤɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɨɜ 
ɦɚɫɫ ɋi ɡɜɟɧɶɟɜ ɢ ɤɨɪɪɟɤɬɢɪɭɸɳɟɣ ɦɚɫɫɵ, ɤɨɬɨɪɵɟ ɜɵɪɚɠɚɸɬɫɹ ɱɟɪɟɡ ɪɚɫɫɬɨɹɧɢɹ ȼɋi=hi (i=1..3), 

BD=l3, DCi=hi (i=4,5), DMk=hk ɢ ɭɝɥɵ Ȗi, ĳ, Ȗ. 
ɍɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɫɨɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɟ ɭɪɚɜɧɟɧɢɣ 

Ʌɚɝɪɚɧɠɚ ɜɬɨɪɨɝɨ ɪɨɞɚ. 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɜɟɧɫɬɜɚɦɢ (1) ɢ (2) ɷɬɢ ɭɪɚɜɧɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɦ ɜ ɜɢɞɟ: 
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 (3) 

ɝɞɟ ɜɜɟɞɟɧɵ ɨɛɨɡɧɚɱɟɧɢɹ: 
5

ɉ K i 0 3 3 3 4 5 K

i 1

2

1 4 4 5 5 K K Bi Ci i i

M m m m ; A m h l (m m m );

A m h m h m h ; J J m h (i 1, 2)



      

     

  

ɋɱɢɬɚɟɦ, ɱɬɨ ɨɛɨɛɳɟɧɧɵɟ ɫɢɥɵ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

B B iB B iQ C ; Q C ; Q h ( )                   (4) 

ɂɳɟɦ ɫɬɚɰɢɨɧɚɪɧɨɟ ɞɜɢɠɟɧɢɟ ɫɢɫɬɟɦɵ ɜ ɜɢɞɟ 

i i B Bt , const 0, const 0               (5) 

Ɂɞɟɫɶ și – ɩɨɫɬɨɹɧɧɵɟ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɩɨɥɨɠɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɦɚɹɬɧɢɤɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɪɢ-

ɜɨɲɢɩɚ, ɜɵɱɢɫɥɹɸɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɧɟɩɨɞɜɢɠɧɨɫɬɢ ɩɥɚɬɮɨɪɦɵ. 

ɉɪɢ ɬɚɤɢɯ ɡɧɚɱɟɧɢɹɯ ɨɛɨɛɳɟɧɧɵɯ ɤɨɨɪɞɢɧɚɬ ɞɜɚ ɩɨɫɥɟɞɧɢɯ ɭɪɚɜɧɟɧɢɹ ɫɢɫɬɟɦɵ (3) ɭɞɨɜɥɟ-
ɬɜɨɪɹɸɬɫɹ ɬɨɠɞɟɫɬɜɟɧɧɨ. ɉɨɞɫɬɚɜɥɹɹ (5) ɜ ɞɜɚ ɩɟɪɜɵɯ ɭɪɚɜɧɟɧɢɹ ɫɢɫɬɟɦɵ (3), ɩɨɥɭɱɚɟɦ ɭɫɥɨɜɢɹ, 
ɧɚɤɥɚɞɵɜɚɟɦɵɟ ɧɚ ɩɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɵ: 

m1=m2=m,      h1=h2=a,      A1=0    (6) 

ɢ ɭɪɚɜɧɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ș1 ɢ ș2: 
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     (7) 

ɂɡ (6) ɧɚɯɨɞɢɦ ɤɨɪɪɟɤɬɢɪɭɸɳɭɸ ɦɚɫɫɭ: 
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K
h

hmhm
m 5544 

      (8) 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɫɥɨɜɢɹ (8) ɰɟɧɬɪ ɦɚɫɫ ɲɚɬɭɧɚ ɫ ɩɨɥɡɭɧɨɦ ɢ ɦɚɫɫɨɣ ɆɄ ɩɪɢɜɨɞɢɬɫɹ ɤ ɬɨɱɤɟ D 

ɲɚɪɧɢɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɲɚɬɭɧɚ ɫ ɤɪɢɜɨɲɢɩɨɦ. ɗɬɨ ɭɫɥɨɜɢɟ ɩɨɥɭɱɟɧɨ ɜ [5]. ȼ ɨɛɥɚɫɬɢ ɢɡɦɟɧɟɧɢɹ ș1 

ɨɬ 0 ɞɨ ʌ ɟɞɢɧɫɬɜɟɧɧɵɦ ɪɟɲɟɧɢɟɦ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ (7) ɹɜɥɹɟɬɫɹ: 
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ɉɨɥɨɠɟɧɢɟ ɦɚɹɬɧɢɤɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ (9) ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 2. ɂɡ (9) ɫɥɟɞɭɟɬ, ɱɬɨ ɞɨɥɠɧɨ 
ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
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1

2ma
      (10) 



 

 

 

 

 

ɋɟɤɰɢɹ 5: ɉɟɪɟɞɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɬɟɯɧɢɤɚ ɞɥɹ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ȺɉɄ)  

ɢ ɪɚɡɪɚɛɨɬɤɢ ɧɟɞɪ 
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Ɋɢɫ. 2. ɉɨɥɨɠɟɧɢɟ ɦɚɹɬɧɢɤɨɜ 

 

ȼɵɪɚɠɟɧɢɹ (6) ɢ (10) ɹɜɥɹɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦɢ ɭɫɥɨɜɢɹɦɢ ɨɬɫɭɬɫɬɜɢɹ ɞɜɢɠɟɧɢɹ ɩɥɚɬɮɨɪɦɵ, 

ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɪɚɜɧɨɜɟɲɢɜɚɧɢɸ ɦɟɯɚɧɢɡɦɚ. 
ɉɨɥɭɱɟɧɧɨɟ ɪɟɲɟɧɢɟ ɪɟɚɥɢɡɭɟɬɫɹ ɧɚ ɩɪɚɤɬɢɤɟ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɨɧɨ ɭɫɬɨɣɱɢɜɨ. ɍɫɥɨɜɢɟ ɭɫ-

ɬɨɣɱɢɜɨɫɬɢ ɪɟɲɟɧɢɹ (5) ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ (3) ɩɪɢ ɭɫɥɨɜɢɹɯ (6) ɩɨɥɭɱɚɟɦ ɚɧɚɥɨɝɢɱɧɨ (4) ɜ ɜɢɞɟ: 

   
2

2 2 2 2
0

 

 


    
    (11) 

ɝɞɟ 
 2 2

2 2 2
ɋ ɋ
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   
 

 
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Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɩɪɢɧɢɦɚɟɦ Ȧȟ<ȦȘ, ɬɨɝɞɚ ɥɟɝɤɨ ɩɨɤɚɡɚɬɶ, ɱɬɨ Ȧȟ<Ȧ<ȦȘ ȼɟɫɶ ɞɢɚɩɚɡɨɧ ɢɡ-
ɦɟɧɟɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɤɪɢɜɨɲɢɩɚ ɞɟɥɢɦ ɧɚ ɱɟɬɵɪɟ ɨɛɥɚɫɬɢ: 

ȍ<Ȧȟ,  Ȧȟ<ȍ<Ȧ,  Ȧ<ȍ<ȦȘ,  ȦȘ<ȍ. 

ȼ ɩɟɪɜɨɣ ɢ ɬɪɟɬɶɟɣ ɨɛɥɚɫɬɢ (11) ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɚ ɜɨ ɜɬɨɪɨɣ ɢ ɱɟɬɜɟɪɬɨɣ ɜɵɩɨɥɧɹɟɬɫɹ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɢɦɟɟɬɫɹ ɞɜɟ ɭɫɬɨɣɱɢɜɵɟ ɨɛɥɚɫɬɢ, ɨɬɜɟɱɚɸɳɢɟ ɭɫɬɪɚɧɟɧɢɸ ɫɬɚɬɢɱɟɫɤɨɣ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨ-
ɫɬɢ ɤɪɢɜɨɲɢɩɧɨ-ɩɨɥɡɭɧɧɨɝɨ ɦɟɯɚɧɢɡɦɚ. 

Ȧȟ<ȍ<Ȧ,   ȦȘ<ȍ.      (12) 

ɉɨɥɭɱɟɧɧɵɟ ɜɵɪɚɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɨɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɪɚɜ-
ɧɨɜɟɲɢɜɚɧɢɹ ɤɪɢɜɨɲɢɩɧɨ-ɲɚɬɭɧɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɢɬɚɬɟɥɹ ɞɥɹ ɩɨɝɪɭɡɤɢ ɝɨɪɧɨɣ ɦɚɫɫɵ ɧɚ ɫɤɪɟɛɤɨɜɵɣ 

ɤɨɧɜɟɣɟɪ ɩɪɨɯɨɞɱɟɫɤɨɝɨ ɤɨɦɛɚɣɧɚ. ɉɪɟɞɥɚɝɚɟɦɵɣ ɫɩɨɫɨɛ ɭɪɚɜɧɨɜɟɲɢɜɚɧɢɹ ɤɪɢɜɨɲɢɩɧɨ-ɩɨɥɡɭɧɧɨɝɨ 

ɦɟɯɚɧɢɡɦɚ ɫ ɩɨɦɨɳɶɸ ɦɚɹɬɧɢɤɨɜ ɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɟɧ, ɬɚɤ ɤɚɤ ɨɧ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, 

ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɦɚɫɫɵ ɩɨɥɡɭɧɚ, ɲɚɬɭɧɚ ɢ ɤɪɢɜɨɲɢɩɚ, ɚ ɬɚɤɠɟ ɤɨɨɪɞɢɧɚɬ ɢɯ ɰɟɧɬɪɨɜ ɦɚɫɫ, ɜɨ ɜɪɟɦɹ 
ɩɪɨɰɟɫɫɚ ɪɚɛɨɬɵ ɤɨɦɛɚɣɧɚ. 
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