
ɋɟɤɰɢɹ 5. ɉɪɨɛɥɟɦɵ ɧɚɞɟɠɧɨɫɬɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɢ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɢ. 
 

428 

ɢɡɦɟɧɟɧɢɢ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ // ɂɡɜɟɫɬɢɹ Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ. 
2005. Ɍ. 308. ʋ 5. ɋ. 123-126. 

2. Ɇɚɪɬɸɲɟɜ ɇ.ȼ. ȼɥɢɹɧɢɟ ɭɫɥɨɜɢɣ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɧɚ ɫɬɪɭɤɬɭɪɭ ɢ ɫɜɨɣɫɬɜɚ 
ɛɪɨɧɡ, ɫɨɞɟɪɠɚɳɢɯ ɫɜɢɧɟɰ // Ɇɟɬɚɥɥɭɪɝɢɹ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. 2010. ʋ 4. ɋ. 32-36. 

3. ɋɚɪɭɟɜ Ʌ.Ⱥ., Ɂɢɹɤɚɟɜ Ƚ.Ɋ., Ɇɚɪɬɸɲɟɜ ɇ.ȼ. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɝɢɞɪɨɢɦɩɭɥɶɫɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧ // ȼ ɦɢɪɟ ɧɚɭɱɧɵɯ ɨɬɤɪɵɬɢɣ. 2010. 
ʋ 6-3. ɋ. 61-65. 

4. Yakovlev A.N., Kostikov K.S., Martyushev N.V., Shepotenko N.A., Falkovich 
Y.V. Institute of high technology physics experience in masters of engineering and 
doctoral training: the platform fɨɝ cooperation with russian and international companies in 
the domain of material science and physics of high energy systems // ɂɡɜɟɫɬɢɹ ɜɵɫɲɢɯ 
ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ. Ɏɢɡɢɤɚ. 2012. Ɍ. 55. ʋ 11-3. ɋ. 256. 

5. Ⱦɭɛɨɜɢɤ ȼ.Ⱥ., ɉɚɲɤɨɜ ȿ.ɇ. ɋɬɚɰɢɨɧɚɪɧɨɟ ɜɪɚɳɟɧɢɟ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɝɨ 
ɪɨɬɨɪɚ ɫ ɠɢɞɤɨɫɬɧɵɦ ɚɜɬɨɛɚɥɚɧɫɢɪɭɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɩɪɢ ɞɟɣɫɬɜɢɢ ɫɢɥ ɜɧɟɲɧɟɝɨ 
ɬɪɟɧɢɹ // ɂɡɜɟɫɬɢɹ Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ. 2006. Ɍ. 309. ʋ 4. ɋ. 
145-146. 

6. Ɇɚɪɬɸɲɟɜ ɇ.ȼ. ȼɥɢɹɧɢɟ ɭɫɥɨɜɢɣ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɧɚ ɫɜɨɣɫɬɜɚ ɨɬɥɢɜɨɤ ɢɡ 
ɛɪɨɧɡɵ ɛɪɨɫ 10-10 // Ʌɢɬɟɣɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ. 2011. ʋ 6. ɋ. 11-13. 

7. ɉɚɲɤɨɜ ȿ.ɇ., Ɂɢɹɤɚɟɜ Ƚ.Ɋ. ɍɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɪɨɬɨɪɚ ɫ ɦɧɨɝɨɤɚɦɟɪɧɵɦ 
ɠɢɞɤɨɫɬɧɵɦ ɚɜɬɨɛɚɥɚɧɫɢɪɭɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ // ɂɡɜɟɫɬɢɹ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ 
ɡɚɜɟɞɟɧɢɣ. Ɏɢɡɢɤɚ. 2012. Ɍ. 55. ʋ 5-2. ɋ. 80-83. 

8. Ɇɚɪɬɸɲɟɜ ɇ.ȼ., ɋɢɧɨɝɢɧɚ ȿ.ɋ., ɒɟɪɟɦɟɬɶɟɜɚ ɍ.Ɇ. ɋɢɫɬɟɦɚ ɦɨɬɢɜɚɰɢɢ 
ɫɬɭɞɟɧɬɨɜ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ ɤ ɜɵɩɨɥɧɟɧɢɸ ɧɚɭɱɧɨɣ ɪɚɛɨɬɵ // ȼɟɫɬɧɢɤ 
Ɍɨɦɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɟɞɚɝɨɝɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ. 2013. ʋ 1 (129). ɋ. 48-
52. 

9. Ɇɚɪɬɸɲɟɜ ɇ.ȼ. ɉɚɪɚɦɟɬɪɵ ɞɟɧɞɪɢɬɧɨɣ ɫɬɪɭɤɬɭɪɵ ɦɟɞɧɵɯ ɫɩɥɚɜɨɜ // 
ɂɡɜɟɫɬɢɹ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ. Ɏɢɡɢɤɚ. 2011. Ɍ. 54. ʋ 11-3. ɋ. 229-232. 

10. ɉɚɲɤɨɜ ȿ.ɇ., Ɂɢɹɤɚɟɜ Ƚ.Ɋ., Ʉɭɡɧɟɰɨɜ ɂ.ȼ. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ 
ɩɪɨɰɟɫɫɨɜ ɝɢɞɪɨɢɦɩɭɥɶɫɧɨɝɨ ɫɢɥɨɜɨɝɨ ɦɟɯɚɧɢɡɦɚ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧ // 
ɉɪɢɜɨɥɠɫɤɢɣ ɧɚɭɱɧɵɣ ɜɟɫɬɧɢɤ. 2013. ʋ 4 (20). ɋ. 32-36. 

11. ɉɚɲɤɨɜ ȿ.ɇ., ɋɚɪɭɟɜ Ʌ.Ⱥ., Ɂɢɹɤɚɟɜ Ƚ.Ɋ. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɝɢɞɪɨɢɦɩɭɥɶɫɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧ // Ƚɨɪɧɵɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɛɸɥɥɟɬɟɧɶ (ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɠɭɪɧɚɥ) -2011. -ʋ 5 -ɋ. 26-31. 

 
 
 
 

ȼɅɂəɇɂȿ ɋɂɅɕ ɌəɀȿɋɌɂ ɇȺ ɍɊȺȼɇɈȼȿɒɂȼȺɇɂȿ ȼ ɀɂȾɄɈɋɌɇɕɏ 
ȺȼɌɈȻȺɅȺɇɋɂɊȺɏ 

 
ȼ.ȼ. ɍɪɧɢɲ, ɫɬɭɞɟɧɬ ɂɎȼɌ Ɍɉɍ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, 
634050, Ɋɨɫɫɢɹ, ɝ. Ɍɨɦɫɤ, ɩɪ. Ʌɟɧɢɧɚ, 30 

E-mail: epashkov@tpu.ru 
 

ȼɜɟɞɟɧɢɟ 
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ɰɟɧɬɪɨɛɟɠɧɵɯ ɫɢɥ, ɧɨ ɢ ɫɢɥ ɬɹɠɟɫɬɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɫɜɨɛɨɞɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɧɟ 
ɹɜɥɹɟɬɫɹ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ. Ɂɞɟɫɶ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɩɪɨɫ ɨ ɜɥɢɹɧɢɢ ɫɢɥ ɬɹɠɟɫɬɢ ɧɚ 
ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɟ ɩɪɨɰɟɫɫɵ. 
Ɇɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ɉɫɶ ɜɪɚɳɟɧɢɹ ɠɢɞɤɨɫɬɧɨɝɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɛɚɥɚɧɫɢɪɨɜɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
(ȺȻɍ) ɦɨɠɟɬ ɛɵɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ, ɜɟɪɬɢɤɚɥɶɧɨɣ, ɧɚɤɥɨɧɧɨɣ ɢɥɢ 
ɩɟɪɟɦɟɳɚɸɳɟɣɫɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɀɢɞɤɨɫɬɶ, ɫɜɨɛɨɞɧɨ ɡɚɥɢɜɚɟɦɚɹ ɜɨ ɜɪɚɳɚɸɳɭɸɫɹ ɜɨɤɪɭɝ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ 
ɨɛɨɥɨɱɤɭ, ɪɚɫɬɟɤɚɟɬɫɹ ɩɨ ɧɟɣ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɫɬɪɭɢ ɢ 
ɜɨɜɥɟɤɚɟɬɫɹ ɜɨ ɜɪɚɳɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɡɚ ɫɱɟɬ ɫɢɥ ɬɪɟɧɢɹ ɠɢɞɤɨɫɬɢ ɨ ɮɨɪɦɭ. 
Ɉɞɧɚɤɨ ɬɚɤɚɹ ɫɤɨɪɨɫɬɶ ɱɚɫɬɢɰ ɛɚɥɚɧɫɢɪɨɜɨɱɧɨɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɟɝɨ ɜɪɚɳɟɧɢɢ 
ɜɨɤɪɭɝ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɬɨɹɧɧɨɣ ɢɡ-ɡɚ ɩɭɥɶɫɚɰɢɢ 
ɪɟɡɭɥɶɬɢɪɭɸɳɟɣ ɫɢɥɵ ɜ ɬɟɱɟɧɢɟ ɨɛɨɪɨɬɚ ȺȻɍ, ɬɚɤ ɤɚɤ ɨɧɚ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ 
ɩɨɫɬɨɹɧɧɨɣ ɩɨ ɜɟɥɢɱɢɧɟ ɢ ɧɚɩɪɚɜɥɟɧɢɸ ɫɢɥɵ ɬɹɠɟɫɬɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɩɨ ɜɟɥɢɱɢɧɟ, 
ɧɨ ɦɟɧɹɸɳɟɣɫɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ [1, 2]. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, 
ɱɬɨ ɫɜɨɛɨɞɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɠɢɞɤɨɫɬɢ, ɫɦɟɳɚɟɬɫɹ ɤɧɢɡɭ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ, ɱɬɨ 
ɜɧɨɫɢɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɞɢɫɛɚɥɚɧɫ. 

ɉɪɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɜɪɚɳɟɧɢɹ ɫɜɨɛɨɞɧɨ ɡɚɥɢɜɚɟɦɚɹ ɜ ɨɛɨɥɨɱɤɭ ɠɢɞɤɨɫɬɶ 
ɩɨɫɬɟɩɟɧɧɨ ɭɜɥɟɤɚɟɬɫɹ ɟɸ ɜɨ ɜɪɚɳɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ. ɑɟɪɟɡ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ 
ɭɝɥɨɜɵɟ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɫɥɨɟɜ ɛɚɥɚɧɫɢɪɨɜɨɱɧɨɝɨ ɜɟɳɟɫɬɜɚ ɢ ɫɚɦɨɣ 
ɨɛɨɥɨɱɤɢ ɜɵɪɚɜɧɢɜɚɸɬɫɹ, ɢ ɠɢɞɤɨɫɬɶ ɩɪɢɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ 
ɩɨɤɨɹ. ɉɭɥɶɫɚɰɢɢ ɪɟɡɭɥɶɬɢɪɭɸɳɟɣ ɫɢɥɵ ɡɚ ɩɟɪɢɨɞ ɨɛɨɪɨɬɚ ɮɨɪɦɵ ɜ ɷɬɨɦ ɫɥɭɱɚɟ 
ɧɟ ɩɪɨɢɫɯɨɞɢɬ, ɬɚɤ ɤɚɤ ɧɚɩɪɚɜɥɟɧɢɟ ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ ɩɪɢ ɜɪɚɳɟɧɢɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɧɟ ɢɡɦɟɧɹɟɬɫɹ. 

ɉɨɞɨɛɧɵɟ ɫɥɭɱɚɢ ɪɚɫɫɦɨɬɪɟɧɵ [3, 4]. 
Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ 

ɉɪɢ ɪɚɫɱɟɬɟ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɨɛɨɥɨɱɤɢ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɶɸ ɜɪɚɳɟɧɢɹ ɩɨ 
ɤɨɷɮɮɢɰɢɟɧɬɭ ɝɪɚɜɢɬɚɰɢɢ ɭɱɢɬɵɜɚɸɬ, ɱɬɨ ɧɚ ɱɚɫɬɢɰɵ ɠɢɞɤɨɫɬɢ ɞɟɣɫɬɜɭɟɬ 
ɰɟɧɬɪɨɛɟɠɧɚɹ ɫɢɥɚ (ɪɢɫ. 1): 

2
ɰF m R  , 

ɝɞɟ m – ɦɚɫɫɚ ɱɚɫɬɢɰɵ, ɤɝ;  
Ȧ – ɟɟ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ, ɫ-1;  
R – ɪɚɞɢɭɫ ɜɪɚɳɟɧɢɹ ɱɚɫɬɢɰɵ, ɦ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɝɪɚɜɢɬɚɰɢɢ Ʉ ɹɜɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ 
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  , 

ɝɞɟ g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ/ɫ2. 
ɂɫɤɨɦɚɹ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɤɚɦɟɪɵ ɫɨɫɬɚɜɢɬ: 

gK
R

 .     (1) 

ɂɡ ɩɨɫɥɟɞɧɟɣ ɮɨɪɦɭɥɵ ɜɢɞɧɨ, ɱɬɨ ɫɤɨɪɨɫɬɶ, ɩɪɢ ɤɨɬɨɪɨɣ ɫɢɥɚɦɢ ɬɹɠɟɫɬɢ ɦɨɠɧɨ 
ɩɪɟɧɟɛɪɟɱɶ, ɫɢɥɶɧɨ ɡɚɜɢɫɢɬ ɨɬ ɪɚɞɢɭɫɚ R ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɝɪɚɜɢɬɚɰɢɢ Ʉ. ɉɪɢɱɟɦ, 
ɱɟɦ ɦɟɧɶɲɟ Ʉ ɢ ɛɨɥɶɲɟ R, ɬɟɦ ɦɟɧɶɲɟ ɩɨɥɭɱɚɟɬɫɹ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ Ȧ. 
ɉɪɢɦɟɦ ɞɥɹ ɨɰɟɧɨɱɧɵɯ ɪɚɫɱɟɬɨɜ ɞɢɚɦɟɬɪɚ R=0,1 ɦ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɝɪɚɜɢɬɚɰɢɢ 
Ʉ=10, ɬɨɝɞɚ ɩɨɥɭɱɚɟɦ Ȧ=31,32 ɫ-1. 
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Ɋɢɫ. 1. Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɢɟ ɫɢɥɵ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɠɢɞɤɨɫɬɶ ɩɪɢ ɜɪɚɳɟɧɢɢ 

ɤɚɦɟɪɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ: 1 – ɠɢɞɤɨɫɬɶ; 2 – ɨɛɨɥɨɱɤɚ; Fɪ – 
ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥ ɰɟɧɬɪɨɛɟɠɧɨɣ ɢ ɬɹɠɟɫɬɢ. 

 
ɉɪɢ ɜɪɚɳɟɧɢɢ ɨɛɨɥɨɱɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɜɧɭɬɪɟɧɧɹɹ 

ɩɨɜɟɪɯɧɨɫɬɶ ɠɢɞɤɨɫɬɢ ɛɭɞɟɬ ɢɦɟɬɶ ɮɨɪɦɭ ɩɚɪɚɛɨɥɨɢɞɚ ɜɪɚɳɟɧɢɹ (ɪɢɫ. 2), ɤɨɬɨɪɚɹ 
ɨɛɪɚɡɭɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ ɰF  ɢ ɫɢɥɵ 

ɬɹɠɟɫɬɢ gF  (ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɫɢɥɵ ɜɡɚɢɦɧɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵ). ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ 
ɬɨɥɳɢɧɚ ɫɥɨɹ ɛɚɥɚɧɫɢɪɨɜɨɱɧɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ ɱɚɫɬɹɯ ɤɚɦɟɪɵ ɛɭɞɟɬ 
ɪɚɡɥɢɱɧɨɣ. 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚɢɥɭɱɲɟɣ ɹɜɥɹɟɬɫɹ ɬɚɤɚɹ ɫɤɨɪɨɫɬɶ 
ɜɪɚɳɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɣ ɭɤɥɨɧ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 1:20. ɍɦɟɧɶɲɢɬɶ 
ɪɚɡɧɨɫɬɟɧɧɨɫɬɶ ɫɥɨɹ ɠɢɞɤɨɫɬɢ ɦɨɠɧɨ, ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɲɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ 
ɪɨɬɨɪɚ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ȺȻɍ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɶɸ ɜɪɚɳɟɧɢɹ ɩɪɢɦɟɧɹɸɬ 
ɨɛɵɱɧɨ ɮɨɪɦɭɥɭ ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɪɨɬɨɪɚ [5-8]. ȼ ɪɟɡɭɥɶɬɚɬɟ, ɞɥɹ 
ɡɧɚɱɟɧɢɹ K=20, ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɧɟ ɭɱɢɬɵɜɚɬɶ ɜɥɢɹɧɢɟ ɫɢɥ 
ɬɹɠɟɫɬɢ, Ȧ=44,29 ɫ-1. 

ɉɪɨɢɡɜɨɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɛɚɥɚɧɫɢɪɨɜɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, 
ɹɜɥɹɟɬɫɹ ɤɨɦɛɢɧɚɰɢɟɣ ɞɜɭɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɫɥɭɱɚɟɜ, ɩɨɷɬɨɦɭ ɞɥɹ ɨɰɟɧɤɢ 
ɦɢɧɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɩɨɥɭɱɟɧɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ (2) 
ɩɪɢ ɛɨɥɶɲɟɦ ɡɧɚɱɟɧɢɢ K=20. 

Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɪɚɫɱɟɬɚ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɩɪɢ ɰɟɧɬɪɨɛɟɠɧɨɦ ɥɢɬɶɟ 
ɢɫɩɨɥɶɡɭɸɬ ɩɨɥɭɷɦɩɢɪɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ Ʉɨɧɫɬɚɧɬɢɧɨɜɚ ɢ Ʉɷɦɦɟɧɚ.  
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Ɋɢɫ. 2. Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɢɟ ɫɢɥɵ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɠɢɞɤɨɫɬɶ ɩɪɢ ɜɪɚɳɟɧɢɢ 

ɤɚɦɟɪɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɜɪɚɳɟɧɢɹ: 1 – ɠɢɞɤɨɫɬɶ; 2 – ɨɛɨɥɨɱɤɚ. 
 
Ɏɨɪɦɭɥɚ Ʉɷɦɦɟɧɚ:  

r
Kn 0  

Ɏɨɪɦɭɥɚ Ʉɨɧɫɬɚɧɬɢɧɨɜɚ:  

r
n





5520  

ɝɞɟ n – ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɢɡɥɨɠɧɢɰɵ ɜ ɨɛ/ɦɢɧ.;  
r — ɧɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɨɬɥɢɜɤɢ ɜ ɫɦ;  
K0 — ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɥɢɱɧɵɣ ɞɥɹ ɪɚɡɧɵɯ ɫɩɥɚɜɨɜ;  
Ȗ — ɨɛɴɟɦɧɵɣ ɜɟɫ ɫɩɥɚɜɚ. 
Ɋɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɚɟɦɵɟ ɩɨ ɨɛɟɢɦ ɮɨɪɦɭɥɚɦ, ɩɨɱɬɢ ɫɨɜɩɚɞɚɸɬ [9-10]. ȼ ɨɫɧɨɜɭ 

ɷɬɢɯ ɮɨɪɦɭɥ ɩɨɥɨɠɟɧɨ ɜɵɪɚɠɟɧɢɟ ɱɢɫɥɚ ɨɛɨɪɨɬɨɜ ɱɟɪɟɡ ɝɪɚɜɢɬɚɰɢɨɧɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ, ɯɨɬɹ ɢ ɜ ɫɤɪɵɬɨɣ ɮɨɪɦɟ, ɩɨɷɬɨɦɭ ɩɪɨɳɟ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦ 
ɜɵɪɚɠɟɧɢɟɦ: 

2
1 1

2
1 1( )ɪ

p

ha be
c m ha b

 


   
  (2) 

ȼ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɦ ɪɚɫɱɟɬɟ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɭɱɢɬɵɜɚɸɬ, ɤɪɨɦɟ ɞɟɣɫɬɜɢɹ 
ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɢ ɰɟɧɬɪɨɛɟɠɧɵɯ ɫɢɥ, ɬɚɤ ɠɟ ɫɢɥɭ ɬɪɟɧɢɹ ɠɢɞɤɨɫɬɢ ɨɛ ɨɛɨɥɨɱɤɭ. 
ɉɪɢ ɷɬɨɦ ɦɟɬɨɞɟ ɪɚɫɱɟɬɚ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɩɨɥɭɱɚɸɬ ɦɟɧɶɲɢɦɢ, ɱɟɦ ɩɪɢ ɪɚɫɱɟɬɟ 
ɩɨ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɦ ɡɚɜɢɫɢɦɨɫɬɹɦ [11]. 
Ɂɚɤɥɸɱɟɧɢɟ  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɤɨɪɨɫɬɢ ɨɰɟɧɢɜɚɸɳɢɟ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɠɢɞɤɨɫɬɟɣ ɜ ɤɚɱɟɫɬɜɟ ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɯ ɧɚ ɧɟɛɨɥɶɲɢɯ 
ɫɤɨɪɨɫɬɹɯ ɜɪɚɳɟɧɢɹ. 
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