
ȼɌɋɇɌ – 2014 
 

25 

6. ɋɢɞɟɥɶɧɢɤɨɜ Ⱥ.ɂ. «ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɚɬɟɪɢɚɥɨɜ ɝɪɭɩɩɵ ɬɢɬɚɧɚ, 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɨɜɪɟɦɟɧɧɵɯ ɞɟɧɬɚɥɶɧɵɯ ɢɦɩɥɚɧɬɚɬɨɜ». Ɇ., ɠ. ɂɧɮɨ-
Ⱦɟɧɬ, ʋ5, 2000, ɫɬɪ. 10-12. 

7. ȽɈɋɌ 19807-91. Ɍɢɬɚɧ ɢ ɫɩɥɚɜɵ ɬɢɬɚɧɨɜɵɟ ɞɟɮɨɪɦɢɪɭɟɦɵɟ. Ɇɚɪɤɢ. Ⱦɚɬɚ 
ɜɜɟɞɟɧɢɹ 01.07.1992. 

8. ɐɢɪɤɨɧɢɣ ɣɨɞɢɞɧɵɣ. Ɍɍ 95.46-97. 
9. Ɏɟɞɟɪɚɥɶɧɵɣ ɩɨɪɬɚɥ PROTOWN.RU. ɉɪɢɦɟɧɟɧɢɟ ɰɢɪɤɨɧɢɹ ɢ ɟɝɨ 

ɫɨɟɞɢɧɟɧɢɣ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://protown.ru/information/hide/5624.html -  1.03.2014. 

10. ɉɚɬɟɧɬ ɊɎ ʋ2271913, ɨɩɭɛɥɢɤɨɜɚɧɨ Ȼɂ ʋ 8, 20.03.2006 ɝ. 
 
 
 
ɋɌȺȻɂɅɂɁȺɐɂə ɊȺȻɈɌɕ ȾȼɈɃɇɈɃ ɎɈɊɆɂɊɍɘɓȿɃ Ʌɂɇɂɂ ȼ 

ɂɈɇɇɈɆ ɍɋɄɈɊɂɌȿɅȿ ɌȿɆɉ-4Ɇ 
 

ɉɚɤ ȼ.Ƚ., ɏɚɣɥɨɜ ɂ.ɉ. 
Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, Ɋɨɫɫɢɹ, 634050, Ɍɨɦɫɤ, ɩɪ. Ʌɟɧɢɧɚ 30,  

E-mail: nitro-guy@mail.ru 
 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɟɞɟɧɵ ɧɚ ɭɫɤɨɪɢɬɟɥɟ ɌȿɆɉ-4Ɇ ɩɪɢ ɟɝɨ ɪɚɛɨɬɟ ɜ 
ɨɞɧɨɢɦɩɭɥɶɫɧɨɦ ɪɟɠɢɦɟ (150 ɧɫ, 250 -300 ɤȼ) ɢ ɞɜɭɯɢɦɩɭɥɶɫɧɨɦ ɪɟɠɢɦɟ - ɩɟɪɜɵɣ 
ɨɬɪɢɰɚɬɟɥɶɧɵɣ (300 - 600 ɧɫ, 100 - 150 ɤȼ) ɢ ɜɬɨɪɨɣ ɩɨɥɨɠɢɬɟɥɶɧɵɣ (120 ɧɫ, 250 -
300 ɤȼ). ȼɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɪɚɛɨɬɵ ɞɜɨɣɧɨɣ ɮɨɪɦɢɪɭɸɳɟɣ ɥɢɧɢɢ ɧɚ ɪɟɡɢɫɬɢɜɧɭɸ 
ɧɚɝɪɭɡɤɭ ɢ ɢɨɧɧɵɣ ɞɢɨɞ ɫ ɦɚɝɧɢɬɧɨɣ ɫɚɦɨɢɡɨɥɹɰɢɟɣ. ɏɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɟɟ 
ɪɚɛɨɬɵ ɜ ɞɜɭɯɢɦɩɭɥɶɫɧɨɦ ɪɟɠɢɦɟ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɨɛɨɹ ɩɪɟɞɪɚɡɪɹɞɧɢɤɚ. ȼ ɬɨɠɟ ɜɪɟɦɹ, ɩɪɢ ɪɚɛɨɬɟ ɜ ɨɞɧɨɢɦɩɭɥɶɫɧɨɦ ɢ 
ɞɜɭɯɢɦɩɭɥɶɫɧɨɦ ɪɟɠɢɦɚɯ, ɧɚ ɪɟɡɢɫɬɢɜɧɭɸ ɧɚɝɪɭɡɤɭ ɢ ɞɢɨɞ, ɫɬɚɧɞɚɪɬɧɚɹ ɞɟɜɢɚɰɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɛɨɹ ɨɫɧɨɜɧɨɝɨ ɪɚɡɪɹɞɧɢɤɚ ɜ 3-4 ɪɚɡɚ ɜɵɲɟ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɭɩɪɚɜɥɹɟɦɨɝɨ ɪɟɠɢɦɚ ɩɨɡɜɨɥɢɥɨ ɫɧɢɡɢɬɶ ɧɚɩɪɹɠɟɧɢɟ ɡɚɪɹɞɤɢ ɮɨɪɦɢɪɭɸɳɟɣ ɥɢɧɢɢ 
ɞɨ ɜɟɥɢɱɢɧɵ, ɫɨɫɬɚɜɥɹɸɳɟɣ 0.9-0.95 ɨɬ ɧɚɩɪɹɠɟɧɢɹ ɫɚɦɨɩɪɨɛɨɹ ɨɫɧɨɜɧɨɝɨ 
ɪɚɡɪɹɞɧɢɤɚ, ɚ ɷɧɟɪɝɢɸ ɜ ɩɟɪɜɢɱɧɨɦ ɟɦɤɨɫɬɧɨɦ ɧɚɤɨɩɢɬɟɥɟ ɫ 4 ɞɨ 2.5 ɤȾɠ ɩɪɢ ɬɨɣ 
ɠɟ ɡɚɩɚɫɚɟɦɨɣ ɜ ɧɟɣ ɷɧɟɪɝɢɢ. 
 
ȼɜɟɞɟɧɢɟ 

Ȼɨɥɶɲɢɧɫɬɜɨ ɝɟɧɟɪɚɬɨɪɨɜ ɢɦɩɭɥɶɫɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɢ ɢɨɧɧɵɯ ɩɭɱɤɨɜ 
ɝɢɝɚɜɚɬɬɧɨɣ ɦɨɳɧɨɫɬɢ ɢɫɩɨɥɶɡɭɸɬ ɞɜɨɣɧɭɸ ɮɨɪɦɢɪɭɸɳɭɸ ɥɢɧɢɸ (ȾɎɅ). Ɍɚɤɨɣ 
ɝɟɧɟɪɚɬɨɪ ɮɨɪɦɢɪɭɟɬ ɢɦɩɭɥɶɫ ɧɚɩɪɹɠɟɧɢɹ ɫ ɤɪɭɬɢɡɧɨɣ ɩɟɪɟɞɧɟɝɨ ɮɪɨɧɬɚ (1-2)ā1013 
ȼ/ɫ [1]. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɵɫɬɪɨɟ ɨɛɪɚɡɨɜɚɧɢɟ ɜɡɪɵɜɨɷɦɢɫɫɢɨɧɧɨɣ ɩɥɚɡɦɵ ɧɚ ɜɫɟɣ 
ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɬɨɞɚ. ȼ ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɢɨɞɚ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɬɨɥɶɤɨ ɩɪɨɰɟɫɫɚɦɢ ɜ ɚɧɨɞ-ɤɚɬɨɞɧɨɦ ɡɚɡɨɪɟ ɢ ɧɟ ɡɚɜɢɫɹɬ ɨɬ ɷɦɢɫɫɢɨɧɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ 
ɫɬɚɛɢɥɶɧɨɫɬɶ ɜɵɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɟɧɟɪɚɬɨɪɚ ɢ ɛɨɥɶɲɨɣ ɪɟɫɭɪɫ ɪɚɛɨɬɵ [2]. 

Ɉɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɫɬɚɛɢɥɶɧɨɫɬɶ ɚɦɩɥɢɬɭɞɵ ɢɦɩɭɥɶɫɚ, 
ɮɨɪɦɢɪɭɟɦɨɝɨ ȾɎɅ, ɹɜɥɹɸɬɫɹ ɝɚɡɨɜɵɟ ɪɚɡɪɹɞɧɢɤɢ. ɉɪɢ ɤɨɦɦɭɬɢɪɭɟɦɨɣ ɷɧɟɪɝɢɢ 
ɦɟɧɟɟ 10 Ⱦɠ ɝɚɡɨɜɵɣ ɪɚɡɪɹɞɧɢɤ ɜ ɧɟɭɩɪɚɜɥɹɟɦɨɦ ɪɟɠɢɦɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɡɛɪɨɫ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɛɨɹ ɜ ɫɟɪɢɢ ɢɦɩɭɥɶɫɨɜ ɦɟɧɟɟ 3% [3].ɋ ɪɨɫɬɨɦ ɬɨɤɚ ɤɨɦɦɭɬɚɰɢɢ 
ɧɟɫɬɚɛɢɥɶɧɨɫɬɶ ɟɝɨ ɪɚɛɨɬɵ ɪɟɡɤɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 
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ɐɟɥɶ ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ – ɚɧɚɥɢɡ ɫɬɚɛɢɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ȾɎɅ ɩɪɢ 
ɷɧɟɪɝɨɡɚɩɚɫɟ ɛɨɥɟɟ 1 ɤȾɠ, ɪɚɡɪɚɛɨɬɤɚ ɫɩɨɫɨɛɨɜ ɩɨɜɵɲɟɧɢɹ ɫɬɚɛɢɥɶɧɨɫɬɢ 
ɚɦɩɥɢɬɭɞɵ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɦɩɭɥɶɫɨɜ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɟɪɢɢ ɢɦɩɭɥɶɫɨɜ. 
 
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɫɬɟɧɞ 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɧɚ ɭɫɤɨɪɢɬɟɥɟ ɌȿɆɉ-4Ɇ ɩɪɢ ɟɝɨ ɪɚɛɨɬɟ ɜ 
ɨɞɧɨ - ɢ ɞɜɭɯɢɦɩɭɥɶɫɧɨɦ ɪɟɠɢɦɚɯ. ɍɫɤɨɪɢɬɟɥɶ ɌȿɆɉ-4Ɇ ɫɨɫɬɨɢɬ ɢɡ ɟɦɤɨɫɬɧɨɝɨ 
ɧɚɤɨɩɢɬɟɥɹ - ɝɟɧɟɪɚɬɨɪɚ ɢɦɩɭɥɶɫɧɵɯ ɧɚɩɪɹɠɟɧɢɣ (Ƚɂɇ), ȾɎɅ ɢ ɞɢɨɞɚ ɫ ɦɚɝɧɢɬɧɨɣ 
ɫɚɦɨɢɡɨɥɹɰɢɟɣ. ɍɫɤɨɪɢɬɟɥɶ. Ȼɥɨɤ-ɫɯɟɦɚ ȾɎɅ ɭɫɤɨɪɢɬɟɥɹ ɌȿɆɉ-4Ɇ ɩɨɤɚɡɚɧɚ ɧɚ 
Ɋɢɫ. 1.  

 
Ɋɢɫ. 1. Ʉɨɧɫɬɪɭɤɰɢɹ ȾɎɅ ɭɫɤɨɪɢɬɟɥɹ ɌȿɆɉ-4Ɇ: 1 - ɨɫɧɨɜɧɨɣ ɪɚɡɪɹɞɧɢɤ, 2 - 

ɫɪɟɞɧɢɣ ɷɥɟɤɬɪɨɞ, 3 – ɜɧɭɬɪɟɧɧɢɣ ɷɥɟɤɬɪɨɞ, 4 – ɩɪɟɞɪɚɡɪɹɞɧɢɤ, 5 – ɩɟɪɟɯɨɞɧɚɹ 
ɤɚɦɟɪɚ 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 
ɂɫɫɥɟɞɨɜɚɧɢɹ ɫɬɚɛɢɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ȾɎɅ ɜɵɩɨɥɧɟɧɵ ɩɪɢ ɟɟ ɪɚɛɨɬɟ ɜ 

ɨɞɧɨɢɦɩɭɥɶɫɧɨɦ ɢ ɞɜɭɯɢɦɩɭɥɶɫɧɨɦ ɪɟɠɢɦɟ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɚɱɟɫɬɜɟ 
ɧɚɝɪɭɡɤɢ ɪɟɡɢɫɬɨɪɚ ɢɥɢ ɢɨɧɧɨɝɨ ɞɢɨɞɚ. ȼɵɛɨɪɤɚ ɞɥɹ ɤɚɠɞɨɣ ɫɟɪɢɢ ɫɨɫɬɚɜɥɹɥɚ 50 
ɢɦɩɭɥɶɫɨɜ ɫ ɢɧɬɟɪɜɚɥɨɦ 10 ɫɟɤɭɧɞ.  

 
Ɋɟɠɢɦ ɫɚɦɨɩɪɨɛɨɹ ɪɚɡɪɹɞɧɢɤɨɜ 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɵ ɩɪɨɜɟɥɢ ɚɧɚɥɢɡ ɫɬɚɛɢɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ȾɎɅ 
ɧɚ ɪɟɡɢɫɬɢɜɧɭɸ ɧɚɝɪɭɡɤɭ 4.8 Ɉɦ. ȼ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ 
ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ.  

 
Ɍɚɛɥɢɰɚ 1. ɋɬɚɛɢɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ȾɎɅ ɧɚ ɫɨɝɥɚɫɨɜɚɧɧɭɸ ɧɚɝɪɭɡɤɭ 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɢ sd 
Ɉɞɧɨɢɦɩɭɥɶɫɧɵɣ 

ɪɟɠɢɦ 
Ⱦɜɭɯɢɦɩɭɥɶɫɧɵɣ ɪɟɠɢɦ ɉɚɪɚɦɟɬɪ 

ɋɟɪɢɹ 1 ɋɟɪɢɹ 2 ɋɟɪɢɹ 1 ɋɟɪɢɹ 2 
ɇɚɩɪɹɠɟɧɢɟ ɩɪɨɛɨɹ 
ɨɫɧɨɜɧɨɝɨ ɪɚɡɪɹɞɧɢɤɚ, 
ɤȼ 

289 ± 8% 292 ± 9% 302 ± 6% 315 ± 4% 

ɇɚɩɪɹɠɟɧɢɟ ɩɪɨɛɨɹ 
ɩɪɟɞɪɹɞɧɢɤɚ, ɤȼ - - 211 ± 2% 213 ± 2% 

Ɍɨɤ ɜ ɧɚɝɪɭɡɤɟ ȾɎɅ, 
ɤȺ 42 ± 6% 42 ± 7% 47 ± 7% 46 ± 5% 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɜɨɝɨ 
ɢɦɩɭɥɶɫɚ, ɧɫ 90 90 472 ± 10% 473 ± 8% 
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ɏɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɪɚɛɨɬɵ ȾɎɅ ɜ ɞɜɭɯɢɦɩɭɥɶɫɧɨɦ ɪɟɠɢɦɟ ɹɜɥɹɟɬɫɹ 
ɜɵɫɨɤɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɛɨɹ ɩɪɟɞɪɚɡɪɹɞɧɢɤɚ, ɫɬɚɧɞɚɪɬɧɚɹ ɞɟɜɢɚɰɢɹ ɧɟ 
ɩɪɟɜɵɲɚɟɬ 2%. ȼ ɬɨɠɟ ɜɪɟɦɹ, ɩɪɢ ɪɚɛɨɬɟ ɜ ɨɞɧɨɢɦɩɭɥɶɫɧɨɦ ɢ ɞɜɭɯɢɦɩɭɥɶɫɧɨɦ 
ɪɟɠɢɦɚɯ ɫɬɚɧɞɚɪɬɧɚɹ ɞɟɜɢɚɰɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɛɨɹ ɨɫɧɨɜɧɨɝɨ ɪɚɡɪɹɞɧɢɤɚ 
ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ. Ʉɨɧɫɬɪɭɤɰɢɹ ɷɥɟɤɬɪɨɞɨɜ ɨɫɧɨɜɧɨɝɨ ɪɚɡɪɹɞɧɢɤɚ ɢ 
ɩɪɟɞɪɚɡɪɹɞɧɢɤɚ, ɜɟɥɢɱɢɧɚ ɪɚɡɪɹɞɧɨɝɨ ɩɪɨɦɟɠɭɬɤɚ ɨɬɥɢɱɚɸɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨ, 
ɪɚɛɨɱɢɣ ɝɚɡ ɨɞɢɧ ɢ ɬɨɬ ɠɟ - ɚɡɨɬ. Ȼɨɥɟɟ ɫɬɚɛɢɥɶɧɚɹ ɪɚɛɨɬɚ ɩɪɟɞɪɚɡɪɹɞɧɢɤɚ ɦɨɠɟɬ 
ɛɵɬɶ ɜɵɡɜɚɧɚ ɨɝɪɚɧɢɱɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ ɬɨɤɚ ɜ ɰɟɩɢ ɟɝɨ ɤɨɦɦɭɬɚɰɢɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɞɢɨɞɚ (ɢɥɢ ɪɟɡɢɫɬɢɜɧɨɣ ɧɚɝɪɭɡɤɨɣ). Ɉɫɧɨɜɧɨɣ ɪɚɡɪɹɞɧɢɤ ɪɚɛɨɬɚɟɬ 
ɜ ɪɟɠɢɦɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (ɫɦ. Ɋɢɫ. 1.).  

ȼɵɫɨɤɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɩɪɟɞɪɚɡɪɹɞɧɢɤɚ ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɨɦ ɪɚɡɛɪɨɫɟ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɛɨɹ ɨɫɧɨɜɧɨɝɨ ɪɚɡɪɹɞɧɢɤɚ ɜ ɫɟɪɢɢ ɢɦɩɭɥɶɫɨɜ ɫɨɯɪɚɧɹɟɬɫɹ ɢ ɩɪɢ 
ɪɚɛɨɬɟ ȾɎɅ ɜ ɞɜɭɯɢɦɩɭɥɶɫɧɨɦ ɪɟɠɢɦɟ ɧɚ ɢɨɧɧɵɣ ɞɢɨɞ. ɇɚ Ɋɢɫ. 22 ɩɪɢɜɟɞɟɧɵ 
ɞɚɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɚɛɢɥɶɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɛɨɹ ɪɚɡɪɹɞɧɢɤɨɜ. 
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Ɋɢɫ. 2. ɂɡɦɟɧɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɛɨɹ ɨɫɧɨɜɧɨɝɨ (1) ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ (2) 

ɪɚɡɪɹɞɧɢɤɨɜ ɜ ɫɟɪɢɢ ɢɦɩɭɥɶɫɨɜ 
 

ȼɵɩɨɥɧɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɢ ɢɫɤɪɨɜɨɦ ɩɪɨɛɨɟ ɨɫɧɨɜɧɨɝɨ 
ɪɚɡɪɹɞɧɢɤɚ ɮɨɪɦɢɪɭɸɬɫɹ ɤɚɩɥɢ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ, ɤɨɬɨɪɵɟ ɨɫɟɞɚɸɬ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɷɥɟɤɬɪɨɞɚ.  Ɏɨɪɦɢɪɭɟɦɵɟ ɩɪɢ ɷɬɨɦ ɦɢɤɪɨɨɫɬɪɢɹ ɫɧɢɠɚɸɬ 
ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ ɪɚɡɪɹɞɧɨɝɨ ɩɪɨɦɟɠɭɬɤɚ ɢ ɜɵɡɵɜɚɸɬ ɪɚɡɛɪɨɫ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɨɛɨɹ ɜ ɫɟɪɢɢ ɢɦɩɭɥɶɫɨɜ 
 
B. ɍɩɪɚɜɥɹɟɦɵɣ ɪɟɠɢɦ ɨɫɧɨɜɧɨɝɨ ɪɚɡɪɹɞɧɢɤɚ 

ȼɵɩɨɥɧɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɧɚɩɪɹɠɟɧɢɟ ɩɪɨɛɨɹ ɩɪɟɞɪɚɡɪɹɞɧɢɤɚ 
(ɜ ɞɜɭɯɢɦɩɭɥɶɫɧɨɦ ɪɟɠɢɦɟ) ɜ ɫɟɪɢɢ ɢɦɩɭɥɶɫɨɜ ɦɟɧɹɟɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨ, ɩɨɷɬɨɦɭ 
ɩɟɪɜɵɣ ɢɦɩɭɥɶɫ, ɩɨɫɬɭɩɚɸɳɢɣ ɜ ɧɚɝɪɭɡɤɭ ȾɎɅ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɡɚɩɭɫɤɚ 
ɨɫɧɨɜɧɨɝɨ ɪɚɡɪɹɞɧɢɤɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɧɚɩɪɹɠɟɧɢɟ ɫ ɜɵɯɨɞɚ ȾɎɅ ɱɟɪɟɡ ɤɨɚɤɫɢɚɥɶɧɵɣ 
ɤɚɛɟɥɶ ɊɄ 50-15 ɩɨɞɚɜɚɥɢ ɧɚ ɡɚɩɭɫɤɚɸɳɢɣ ɷɥɟɤɬɪɨɞ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɡɚɡɟɦɥɟɧɧɨɦ 
ɷɥɟɤɬɪɨɞɟ ɨɫɧɨɜɧɨɝɨ ɪɚɡɪɹɞɧɢɤɚ. ɇɚ Ɋɢɫ. 3 ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ ɡɚɩɭɫɤɚ ɨɫɧɨɜɧɨɝɨ 
ɪɚɡɪɹɞɧɢɤɚ. 
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Ɋɢɫ. 3. ɋɯɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢɦɩɭɥɶɫɚ ɡɚɩɭɫɤɚ ɨɫɧɨɜɧɨɝɨ ɪɚɡɪɹɞɧɢɤɚ: R1 ɢ R2 – 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɟɥɢɬɟɥɹ ɧɚɩɪɹɠɟɧɢɹ ɢ ɨɝɪɚɧɢɱɢɜɚɸɳɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 1 – ɤɚɛɟɥɶɧɚɹ ɥɢɧɢɹ ɡɚɞɟɪɠɤɢ 

 
Ⱦɟɥɢɬɟɥɶ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɪɚɡɨɜɚɧɧɵɣ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ R1 ɢ ɜɨɥɧɨɜɵɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɤɨɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ (50 Ɉɦ) ɨɛɟɫɩɟɱɢɜɚɥ ɫɧɢɠɟɧɢɟ ɚɦɩɥɢɬɭɞɵ 
ɢɦɩɭɥɶɫɚ ɡɚɩɭɫɤɚ ɬɪɢɝɚɬɪɨɧɚ ɞɨ 60-70 ɤȼ. ɍɩɪɚɜɥɹɸɳɢɣ ɷɥɟɤɬɪɨɞ ɬɪɢɝɚɬɪɨɧɚ 
ɞɢɚɦɟɬɪɨɦ 3 ɦɦ ɪɚɫɩɨɥɨɠɟɧ ɜ ɰɟɧɬɪɟ ɡɚɡɟɦɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɞɚ ɨɫɧɨɜɧɨɝɨ 
ɪɚɡɪɹɞɧɢɤɚ. ɉɪɢ ɜɟɥɢɱɢɧɟ ɨɫɧɨɜɧɨɝɨ ɩɪɨɦɟɠɭɬɤɚ 10 ɦɦ ɡɚɡɨɪ ɦɟɠɞɭ ɭɩɪɚɜɥɹɸɳɢɦ 
ɷɥɟɤɬɪɨɞɨɦ ɢ ɤɨɪɩɭɫɨɦ ɡɚɡɟɦɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɞɚ ɫɨɫɬɚɜɥɹɥ 2 ɦɦ. ɍɩɪɚɜɥɹɸɳɢɣ 
ɷɥɟɤɬɪɨɞ ɛɵɥ ɡɚɝɥɭɛɥɟɧ ɜɧɭɬɪɶ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɞɚ ɧɚ 0.3-0.5 ɦɦ. ȼɟɥɢɱɢɧɭ 
ɡɚɝɥɭɛɥɟɧɢɹ ɪɟɝɭɥɢɪɨɜɚɥɢ ɜ ɩɪɨɰɟɫɫɟ ɧɚɫɬɪɨɣɤɢ ɨɫɧɨɜɧɨɝɨ ɪɚɡɪɹɞɧɢɤɚ. 

Ɍɪɟɛɭɟɦɭɸ ɡɚɞɟɪɠɤɭ ɜɪɟɦɟɧɢ ɩɪɨɛɨɹ ɨɫɧɨɜɧɨɝɨ ɪɚɡɪɹɞɧɢɤɚ ɡɚɞɚɜɚɥɢ 
ɢɡɦɟɧɟɧɢɟɦ ɞɥɢɧɵ ɤɨɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ. ȼɵɩɨɥɧɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ 
ɜɵɫɨɤɭɸ ɫɬɚɛɢɥɶɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɛɨɹ ɨɫɧɨɜɧɨɝɨ ɪɚɡɪɹɞɧɢɤɚ (ɜ ɭɩɪɚɜɥɹɟɦɨɦ 
ɪɟɠɢɦɟ) ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɟɪɜɨɝɨ ɢɦɩɭɥɶɫɚ ɜ ɫɟɪɢɢ ɢɦɩɭɥɶɫɨɜ. 

ȼ ɬɚɛɥɢɰɟ 2 ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɚɛɢɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ȾɎɅ ɜ 
ɫɟɪɢɢ ɢɦɩɭɥɶɫɨɜ ɧɚ ɪɟɡɢɫɬɢɜɧɭɸ ɧɚɝɪɭɡɤɭ. 

 
Ɍɚɛɥɢɰɚ 2. ɋɬɚɛɢɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ȾɎɅ ɫ ɬɪɢɝɚɬɪɨɧɨɦ ɧɚ ɫɨɝɥɚɫɨɜɚɧɧɭɸ ɧɚɝɪɭɡɤɭ 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɢ sd  ɉɚɪɚɦɟɬɪ ɋɟɪɢɹ 1 ɋɟɪɢɹ 2 ɋɟɪɢɹ 3 
ɇɚɩɪɹɠɟɧɢɟ ɩɪɨɛɨɹ ɨɫɧɨɜɧɨɝɨ 
ɪɚɡɪɹɞɧɢɤɚ, ɤȼ  303 ± 1.2% 318 ± 0.9% 322 ± 1.2% 

ɇɚɩɪɹɠɟɧɢɟ ɩɪɨɛɨɹ ɩɪɟɞɪɹɞɧɢɤɚ, 
ɤȼ 214 ± 1.5% 259 ± 1.3% 259 ± 1.3% 

Ɍɨɤ ɜ ɧɚɝɪɭɡɤɟ ȾɎɅ, ɤȺ 47 ± 1.1% 50 ± 0.8% 50 ± 1.2% 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɜɨɝɨ ɢɦɩɭɥɶɫɚ, ɧɫ 522 ± 1.2% 521 ± 1.3% 520 ± 1.5% 

 
Ɂɚɤɥɸɱɟɧɢɟ 

Ʉɨɧɟɱɧɚɹ ɰɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɩɨɜɵɲɟɧɢɸ ɫɬɚɛɢɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɞɜɨɣɧɨɣ 
ɮɨɪɦɢɪɭɸɳɟɣ ɥɢɧɢɢ – ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɝɟɧɟɪɚɬɨɪɚ Ɇɂɉ, 
ɨɛɥɚɞɚɸɳɟɝɨ ɜɵɫɨɤɨɣ ɫɬɚɛɢɥɶɧɨɫɬɶɸ ɜɵɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. ɍɩɪɚɜɥɹɟɦɵɣ ɪɟɠɢɦ 
ɪɚɛɨɬɵ ɨɫɧɨɜɧɨɝɨ ɪɚɡɪɹɞɧɢɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɫɬɚɛɢɥɶɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɨɛɨɹ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɟɪɜɨɝɨ ɢɦɩɭɥɶɫɚ ɜ ɫɟɪɢɢ ɢɦɩɭɥɶɫɨɜ. ɋɬɚɧɞɚɪɬɧɚɹ ɞɟɜɢɚɰɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɛɨɹ ɪɚɡɪɹɞɧɢɤɨɜ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɟɪɜɨɝɨ ɢɦɩɭɥɶɫɚ ɫɧɢɡɢɥɚɫɶ ɫ 5-
9% ɞɨ 2% ɜ ɫɟɪɢɢ 50 ɢɦɩɭɥɶɫɨɜ. 

ȼɵɩɨɥɧɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɢ ɡɚɩɭɫɤɟ ɨɫɧɨɜɧɨɝɨ ɪɚɡɪɹɞɧɢɤɚ 
ɢɦɩɭɥɶɫɚɦɢ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɩɨɥɹɪɧɨɫɬɢ ɪɟɚɥɢɡɭɟɬɫɹ ɦɟɞɥɟɧɧɵɣ (ɢɫɤɪɨɜɨɣ) ɪɟɠɢɦ 
ɪɚɛɨɬɵ. ȼɪɟɦɹ ɡɚɞɟɪɠɤɢ ɩɪɨɛɨɹ ɨɫɧɨɜɧɨɝɨ ɩɪɨɦɟɠɭɬɤɚ ɬɪɢɝɚɬɪɨɧɚ ɫɨɫɬɚɜɥɹɟɬ 25 - 
30 ɧɫ ɩɪɢ ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ 10-15 ɧɫ. ɂɡɦɟɧɟɧɢɟ ɩɨɥɹɪɧɨɫɬɢ ɡɚɩɭɫɤɚɸɳɟɝɨ ɢɦɩɭɥɶɫɚ 
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ɩɨɡɜɨɥɢɬ ɪɟɚɥɢɡɨɜɚɬɶ ɛɵɫɬɪɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɫɧɨɜɧɨɝɨ ɪɚɡɪɹɞɧɢɤɚ ɬɪɢɝɚɬɪɨɧɧɨɝɨ 
ɬɢɩɚ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɜɵɫɢɬɶ ɫɬɚɛɢɥɶɧɨɫɬɶ ɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɛɨɹ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɜɵɩɨɥɧɟɧɵ ɩɪɢ ɩɨɞɞɟɪɠɤɟ ɝɪɚɧɬɚ: ɊɎɎɂ 14-08-00449 Ⱥ 
«ɂɫɫɥɟɞɨɜɚɧɢɟ ɪɚɫɯɨɞɢɦɨɫɬɢ ɦɨɳɧɨɝɨ ɢɨɧɧɨɝɨ ɩɭɱɤɚ ɜ ɞɢɨɞɚɯ ɫ ɦɚɝɧɢɬɧɨɣ 
ɫɚɦɨɢɡɨɥɹɰɢɟɣ» 2014-2015 ɝɝ.  
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɚɧɵ ɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɹ 
ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɨɜ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɨɳɧɵɯ ɢɦɩɭɥɶɫɧɵɯ ɢɨɧɧɵɯ 
ɩɭɱɤɨɜ (Ɇɂɂɉ). ȼ ɱɚɫɬɧɨɫɬɢ, ɢɯ ɫɩɨɫɨɛɧɨɫɬɶ ɢɧɬɟɧɫɢɜɧɨ ɭɞɚɥɹɬɶ ɜɟɳɟɫɬɜɨ ɫ 
ɨɛɥɭɱɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɜɺɪɞɨɝɨ ɬɟɥɚ ɜɵɡɵɜɚɟɬ ɛɨɥɶɲɨɣ ɢɧɬɟɪɟɫ.  ɗɬɨ ɹɜɥɟɧɢɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɫɚɠɞɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɦɨɞɢɮɢɰɢɪɭɸɳɢɯ ɩɨɤɪɵɬɢɣ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ [1]. 

ɋɬɪɭɤɬɭɪɚ ɨɫɚɠɞɚɟɦɵɯ ɩɨɤɪɵɬɢɣ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ 
ɦɨɞɢɮɢɰɢɪɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ ɷɜɨɥɸɰɢɟɣ ɬɟɩɥɨɜɵɯ 
ɩɪɨɰɟɫɫɨɜ ɜ ɩɨɞɥɨɠɤɟ ɜ ɩɪɨɰɟɫɫɟ ɨɫɚɠɞɟɧɢɹ ɩɨɤɪɵɬɢɹ ɧɚ ɧɟɺ. Ⱦɥɹ ɩɨɧɢɦɚɧɢɹ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɷɬɢɯ ɩɪɨɰɟɫɫɨɜ ɜɚɠɧɨ ɢɦɟɬɶ ɹɫɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɛɚɥɚɧɫɟ 
ɷɧɟɪɝɢɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞɥɨɠɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɚɪɚɦɟɬɪɨɜ ɩɭɱɤɨɜ. Ɂɞɟɫɶ 
ɜɨɩɪɨɫ ɨɛ ɨɩɬɢɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɚɯ Ɇɂɂɉ  ɹɜɥɹɟɬɫɹ ɤɥɸɱɟɜɵɦ  [2, 3].  
 ɐɟɥɶ ɪɚɛɨɬɵ, ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɟ, 
ɫɨɫɬɨɹɥɚ ɜ   ɩɨɥɭɱɟɧɢɢ ɞɚɧɧɵɯ ɨ ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɯ ɢɡɦɟɧɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɜ 
ɩɨɞɥɨɠɤɟ ɩɪɢ ɨɫɚɠɞɟɧɢɢ ɧɚ ɟɺ ɩɨɜɟɪɯɧɨɫɬɶ ɷɪɨɡɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɫɨɡɞɚɜɚɟɦɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɟɦ Ɇɂɂɉ ɧɚ ɬɜɟɪɞɨɬɟɥɶɧɭɸ ɦɢɲɟɧɶ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ 
ɛɵɥɨ ɡɚɞɟɣɫɬɜɨɜɚɧɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɹɜɥɹɟɬɫɹ 
ɷɮɮɟɤɬɢɜɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɨɛ ɷɜɨɥɸɰɢɢ 
ɛɵɫɬɪɨɩɪɨɬɟɤɚɸɳɢɯ ɩɪɨɰɟɫɫɨɜ.    
 
 


