
ISSN 1607-4556 (PrТЧЭ), ISSN 2309-6004 (OЧlТЧО), Ƚɟɨɬɟɯɧɿɱɧɚ ɦɟɯɚɧɿɤɚ. 2017. № 133 

ɋɬɚɬɶɹ ɩɨɫɜɹщɟɧɚ 50-ɥɟɬɢɸ ɫɨ ɞɧɹ ɨɫɧɨɜɚɧɢɹ Иɧɫɬɢɬɭɬɚ ɝɟɨɬɟɯɧɢɱɟɫɤɨɣ ɦɟɯɚɧɢɤɢ ɢɦ. ɇ.ɋ. ɉɨɥɹɤɨɜɚ ɇАɇ 
ɍɤɪɚɢɧɵ 

239 

ɍȾɄ 622.831.312 : 622.862.3: 
əɥɚɧɫɤɢɣ Ⱥ.Ⱥ., ɞ-ɪ. ɬɟɯɧ. ɧɚɭɤ, ɫɬ. ɧɚɭɱ. ɫɨɬɪ. 
ɋɥɚщеɜ Ⱥ.ɂ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɦɥ. ɧɚɭɱ. ɫɨɬɪ. 

ɋеɥеɡɧеɜ Ⱥ.Ɇ., ɦɚɝɢɫɬɪ 

(ɂȽɌɆ ɇȺɇ ɍɤɪɚɢɧɵ) 
ɂɋɋɅȿȾɈȼȺɇɂȿ ɋɉɈɋɈȻɈȼ ȻɈɊɖȻɕ ɋ ɉɍɑȿɇɂȿɆ 

ɉɈɑȼɕ ȼ ȽɈɊɇɕХ ȼɕɊȺȻɈɌɄȺХ ɆȿɌɈȾɈɆ ɄɈɇȿɑɇɕХ 
ɗɅȿɆȿɇɌɈȼ* 

əɥɚɧɫɶɤɢɣ Ⱥ.Ɉ., ɞ-ɪ. ɬɟɯɧ. ɧɚɭɤ, ɫɬ. ɧɚɭɤ. ɫɩɿɜɪɨɛ. 
ɋɥɚщɨɜ Ⱥ.І. , ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɦɨɥ. ɧɚɭɤ. ɫɩɿɜɪɨɛ. 

ɋеɥеɡɧɶɨɜ Ⱥ.Ɇ., ɦɚɝɿɫɬɪ 

(ІȽɌɆ ɇȺɇ ɍɤɪɚʀɧɢ) 
ȾɈɋɅІȾɀȿɇɇə ɋɉɈɋɈȻІȼ ȻɈɊɈɌɖȻɂ ɁІ ɁȾɂɆȺɇɇəɆ 

ɉІȾɈɒȼɂ ȼ ȽІɊɇɂɑɂХ ȼɂɊɈȻɄȺХ ɆȿɌɈȾɈɆ ɋɄІɇɑȿɇɇɂХ 
ȿɅȿɆȿɇɌІȼ 

Yalanskiy A.A., D.SМ. (TОМС.), SОЧТШr RОsОКrМСОr 
Slashchev A.I., PС.D. (TОМС.), JЮЧТШr RОsОКrМСОr 

Seleznev A.M., M.S. (TОМС.) 
(IGTM NAS ШП UФrКТЧО) 

STUDВ OF METHODS FOR CONTROLLING THE FLOOR 
SАELLING IN THE MINE АORKINGS АITH THE HELP OF 

FINITE-ELEMENT METHODS 

Ⱥɧɧɨɬɚɰɢɹ. ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɧɨɜɵɯ ɫɩɨɫɨ-
ɛɨɜ ɛɨɪɶɛɵ ɫ ɩɭɱɟɧɢɟɦ ɩɨɪɨɞ ɩɨɱɜɵ ɜ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɤɚɯ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɩɨ-
ɫɨɛɵ ɛɨɪɶɛɵ ɫ ɷɬɢɦ ɹɜɥɟɧɢɟɦ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɪɟɚɥɢɡɨɜɚɧɵ 
ɬɨɥɶɤɨ ɱɚɫɬɢɱɧɨ, ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɧɢɡɤɚɹ. Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɞɨɦɢɧɚɧɬɧɵɯ ɮɚɤɬɨɪɨɜ, ɤɨɬɨ-
ɪɵɟ ɜɥɢɹɸɬ ɧɚ ɫɧɢɠɟɧɢɟ ɩɭɱɟɧɢɹ ɩɨɱɜɵ ɜɵɪɚɛɨɬɨɤ, ɩɪɨɜɟɞɟɧɨ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɦɟɬɨɞɨɦ ɤɨ-
ɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɫɩɨɫɨɛɨɜ ɛɨɪɶɛɵ ɫ ɩɭɱɟɧɢɟɦ ɢ ɜɵɩɨɥɧɟɧ ɢɯ ɫɨɩɨɫɬɚɜɢɬɟɥɶ-
ɧɵɣ ɚɧɚɥɢɡ. ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɜɪɟɦɟɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ 
ɫɰɟɧɚɪɢɟɜ ɪɚɡɜɢɬɢɹ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫ ɭɱёɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɝɟɨ-
ɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɵ ɢ ɫɩɨɫɨɛɨɜ ɩɨɞɞɟɪɠɚɧɢɹ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ. ɍɫɬɚɧɨɜɥɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɧɚɩɪɹɠёɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɪɨɞ ɩɨɡɜɨɥɢɥɢ ɨɛɨɫɧɨɜɚɬɶ ɩɪɟɢɦɭɳɟɫɬɜɚ ɧɨɜɵɯ 
ɫɩɨɫɨɛɨɜ ɛɨɪɶɛɵ ɫ ɩɭɱɟɧɢɟɦ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɯɧɨɥɨɝɢɣ ɤɪɟɩɥɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɫɬɚɥɟɩɨɥɢɦɟɪ-
ɧɵɯ ɚɧɤɟɪɨɜ. 

Ʉɥɸɱеɜɵе ɫɥɨɜɚ: ɩɭɱɟɧɢɟ ɩɨɱɜɵ, ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠёɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨ-
ɹɧɢɹ, ɩɨɪɨɞɧɵɣ ɦɚɫɫɢɜ, ɚɧɤɟɪɧɨɟ ɤɪɟɩɥɟɧɢɟ, ɦɟɬɨɞ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɩɭɱɟɧɢɟ ɩɨɱɜɵ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ – ɷɬɨ ɜɵɞɚɜɥɢɜɚɧɢɟ ɩɨɪɨɞ, 
ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɞɟɣɫɬɜɢɟɦ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ. Ɉɧɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ 
ɨɛɴёɦɚ ɩɨɪɨɞ, ɢɯ ɧɚɛɭɯɚɧɢɟɦ, ɪɚɫɬёɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɥɚɠɧɨɫɬɢ ɢ ɫɨɞɟɪɠɚɧɢɹ ɜ 
ɧɢɯ ɬɨɧɤɢɯ ɮɪɚɤɰɢɣ ɝɥɢɧɢɫɬɵɯ ɱɚɫɬɢɰ, ɚ ɬɚɤɠɟ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɩɪɢɬɨɤɨɜ ɜɨɞɵ 
ɬɟɯɧɨɝɟɧɧɨɝɨ ɢɥɢ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ. ɉɪɢ ɜɵɞɚɜɥɢɜɚɧɢɢ ɩɨɪɨɞ ɩɭɱɟɧɢɟ 
ɬɟɦ ɛɨɥɶɲɟ, ɱɟɦ ɫɥɚɛɟɟ ɩɨɪɨɞɵ ɩɨɱɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɪɨɞɚɦɢ ɜ ɛɨɤɚɯ ɢ ɤɪɨɜɥɟ 
ɜɵɪɚɛɨɬɤɢ. ɉɪɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ ɪɚɡɧɢɰɟ ɫɜɨɣɫɬɜ ɩɨɪɨɞ ɩɪɨɢɫɯɨɞɢɬ ɢɯ ɞɟɮɨɪɦɢ-
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ɪɨɜɚɧɢɟ ɩɨ ɜɫɟɦɭ ɩɟɪɢɦɟɬɪɭ ɜɵɪɚɛɨɬɤɢ. ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɣ ɩɨɪɨɞ ɜ ɥɸɛɨɦ ɫɥɭ-
ɱɚɟ ɡɚɜɢɫɢɬ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɩɨɪɨɞ ɤ ɜɨɡɧɢɤɚɸɳɢɦ ɧɚɩɪɹɠɟɧɢɹɦ. ɉɪɢ 
ɡɚɥɟɝɚɧɢɢ ɜ ɩɨɱɜɟ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɯ ɝɥɢɧɢɫɬɵɯ ɩɨɪɨɞ ɩɭɱɟɧɢɟ ɜ ɜɢɞɟ ɧɚɛɭɯɚ-
ɧɢɹ ɜɫɬɪɟɱɚɟɬɫɹ ɪɟɠɟ, ɱɟɦ ɜ ɜɢɞɟ ɜɵɞɚɜɥɢɜɚɧɢɹ. ɇɚɛɭɯɚɧɢɟ ɝɨɪɧɵɯ ɩɨɪɨɞ ɩɪɢ-
ɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ ɢɯ ɩɥɚɫɬɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ. 

Ʉɚɤ ɩɨɤɚɡɵɜɚɸɬ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɭɱɚɬ ɜɫɟ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɝɥɢɧɢɫɬɵɯ ɩɨɪɨɞ, 
ɩɪɢɱёɦ ɧɚɢɛɨɥɟɟ ɫɤɥɨɧɟɧ ɤ ɩɭɱɟɧɢɸ ɚɪɝɢɥɥɢɬ, ɦɟɧɟɟ – ɩɟɫɱɚɧɢɤ. Ɉɬɦɟɱɚɟɬɫɹ 
ɭɫɢɥɟɧɢɟ ɩɭɱɟɧɢɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɦɨɳɧɨɫɬɢ ɫɥɚɛɵɯ ɩɨɪɨɞ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɩɨɜɵ-
ɲɟɧɢɢ ɦɨɳɧɨɫɬɢ ɚɪɝɢɥɥɢɬɚ ɞɨ 5 ɦ ɩɭɱɟɧɢɟ ɜɨɡɪɚɫɬɚɟɬ ɨɬ 0,2 ɦ ɞɨ 2 ɦ ɜ ɝɨɞ, ɞɚɥɶ-
ɧɟɣɲɟɟ ɭɜɟɥɢɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɜɥɢɹɟɬ ɧɚ ɩɭɱɟɧɢɟ. Ɉɞɧɢɦ ɢɡ ɨɫ-
ɧɨɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɭɱɟɧɢɹ ɩɨɪɨɞ, ɹɜɥɹɟɬɫɹ ɩɪɨɜɟ-
ɞɟɧɢɟ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ, ɤɨɬɨɪɨɟ ɜɥɢɹɟɬ ɧɚ ɧɚɩɪɹɠёɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹ-
ɧɢɟ ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢɜɚ, ɨɤɪɭɠɚɸɳɟɝɨ ɜɵɪɚɛɨɬɤɢ. ɋɩɨɫɨɛ ɩɪɨɯɨɞɤɢ ɜɵɪɚɛɨɬɨɤ 
ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨɱɜɵ ɧɟ ɨɤɚɡɵɜɚɟɬ. ɉɪɢ ɛɭɪɨɜɡɪɵɜɧɨɦ 
ɫɩɨɫɨɛɟ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɚɹ ɪɚɡɝɪɭɡɤɚ ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢɜɚ 
ɢ ɭɠɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ (60-70) ɦ ɨɬ ɡɚɛɨɹ ɩɨɪɨɞɧɵɣ ɦɚɫɫɢɜ ɩɪɢɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ 
ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɜɧɨɜɟɫɢɹ. ɉɪɢ ɤɨɦɛɚɣɧɨɜɨɣ ɩɪɨɯɨɞɤɟ ɪɚɡɝɪɭɡɤɚ ɦɚɫɫɢɜɚ ɩɪɨɯɨ-
ɞɢɬ ɛɨɥɟɟ ɦɟɞɥɟɧɧɨ ɢ ɭɪɚɜɧɨɜɟɲɢɜɚɟɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ (90-100) ɦ. ɉɪɢ ɷɬɨɦ ɩɭ-
ɱɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɡɚɦɤɧɭɬɵɯ ɤɪɟɩɟɣ ɡɚɦɟɞɥɹɟɬ 
ɬɟɦɩɵ ɩɪɨɯɨɞɤɢ ɜɵɪɚɛɨɬɤɢ, ɧɨ ɧɟ ɜɫɟɝɞɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨɱɜɵ ɢ 
ɜɵɡɵɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɜɥɟɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ (25-30 %) ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɢ ɬɪɭɞɨɜɵɯ ɪɟɫɭɪɫɨɜ, ɤɚɤ ɧɚ ɤɪɟɩɥɟɧɢɟ, ɬɚɤ ɢ ɧɚ ɪɟɦɨɧɬ Д1]. 

Ɉɫɧɨɜɧɵɟ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɭɱɟɧɢɹ: ɚɧɚɥɢɬɢɱɟɫɤɢɟ, ɧɚɬɭɪɧɵɟ 
ɧɚɛɥɸɞɟɧɢɹ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ. Ⱥɧɚɥɢɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɝɢɩɨɬɟɡɟ 
ɜɵɞɚɜɥɢɜɚɧɢɹ ɩɨɪɨɞ ɢɡ-ɩɨɞ ɲɬɚɦɩɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɨɪɢɢ ɩɥɚɫɬɢɱɧɨɫɬɢ ɢ 
ɩɨɥɡɭɱɟɫɬɢ. ȼ ɜɵɪɚɛɨɬɤɚɯ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɜɥɢɹɧɢɟɦ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ, ɝɞɟ ɩɭ-
ɱɟɧɢɟ ɞɨɫɬɢɝɚɟɬ ɬɪёɯ ɦɟɬɪɨɜ ɢ ɛɨɥɟɟ, ɩɪɢɦɟɧɹɸɬ ɜɟɪɨɹɬɧɨɫɬɧɨ-ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ 
ɦɟɬɨɞɵ ɩɪɨɝɧɨɡɚ ɩɭɱɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨ-
ɜɚɧɢɣ. ɍɦɟɧɶɲɟɧɢɟ ɜɪɟɞɧɨɝɨ ɜɥɢɹɧɢɹ ɩɭɱɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɭɬёɦ ɫɧɢɠɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɣ ɜ ɦɚɫɫɢɜɟ ɩɨɪɨɞ ɢɥɢ ɟɝɨ ɭɩɪɨɱɧɟɧɢɹ. ɍɩɪɨɱɧɟɧɢɟ ɩɨɪɨɞ ɩɨɱɜɵ ɡɚ-
ɬɪɭɞɧɹɟɬ ɩɨɫɥɟɞɭɸɳɢɣ ɟё ɩɨɞɪɵɜ, ɩɨɷɬɨɦɭ ɟɝɨ ɩɪɢɦɟɧɟɧɢɟ ɨɝɪɚɧɢɱɟɧɨ. 

ɉɨɫɤɨɥɶɤɭ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɭɱɟɧɢɟ ɨɩɪɟ-
ɞɟɥɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɧɚɩɪɹɠёɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɦɚɫɫɢɜɚ ɩɨɪɨɞ, 
ɬɨ ɨɫɬɚɧɨɜɢɦɫɹ ɧɚ ɪɚɫɱёɬɚɯ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɩɭɱɟɧɢɹ ɦɟɬɨɞɨɦ ɤɨɧɟɱɧɵɯ ɷɥɟ-
ɦɟɧɬɨɜ. Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɪɚɡɪɭɲɟɧɢɹ ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢɜɚ ɜɨɤɪɭɝ ɝɨɪ-
ɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜɨɡɦɨɠɧɵɯ ɩɪɟɞɟɥɶɧɵɯ ɝɟɨɬɟɯɧɢɱɟɫɤɢɯ ɫɢɬɭɚ-
ɰɢɣ ɢɫɩɨɥɶɡɨɜɚɧɚ ɭɩɪɭɝɨɩɥɚɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɫɪɟɞɵ ɫ ɪɚɡɭɩɪɨɱɧɟɧɢɟɦ ɡɚ ɩɪɟɞɟ-
ɥɨɦ ɩɪɨɱɧɨɫɬɢ. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɱɢɫɥɟɧɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɦɨɞɟɥɢ ɡɚɤɥɸɱɚ-
ɸɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. ȼ ɨɫɧɨɜɟ ɚɥɝɨɪɢɬɦɚ ɪɟɲɟɧɢɹ ɭɩɪɭɝɨɩɥɚɫɬɢɱɟɫɤɨɣ ɡɚɞɚɱɢ 

ɨɛɴɟɞɢɧɟɧɵ ɞɜɟ ɬɟɨɪɢɢ – ɬɟɨɪɢɹ ɭɩɪɭɝɨɫɬɢ ɢ ɬɟɨɪɢɹ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ Д2-

5]. ɍɫɥɨɜɢɹ ɫɨɜɦɟɫɬɧɨɫɬɢ ɞɟɮɨɪɦɚɰɢɣ ɞɥɹ ɫɩɥɨɲɧɨɣ ɫɪɟɞɵ: 

 x
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du

dx
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xy

dudu

dy dx
γ = + , (1) 
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ɝɞɟ εx, εy, – ɩɨɥɧɵɟ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɩɨ ɨɫɹɦ x, в; ux, uy – ɨɫɟɜɵɟ ɩɟɪɟ-
ɦɟɳɟɧɢɹ; γxy – ɞɟɮɨɪɦɚɰɢɢ ɫɞɜɢɝɚ. 

ɋɜɹɡɶ ɦɟɠɞɭ ɧɚɩɪɹɠɟɧɢɹɦɢ ɢ ɞɟɮɨɪɦɚɰɢɹɦɢ ɜ ɭɩɪɭɝɨɣ ɫɪɟɞɟ, ɩɪɟɞɫɬɚɜɥɹ-
ɟɬɫɹ ɜ ɜɢɞɟ: 

 21
yx

x

duE du

dx dy
σ µ

µ
 

= + −  
; 21

y x
y

duE du

dy dx
σ µ

µ
 

= + −  
, (2) 

ɝɞɟ Е – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ, ɉɚ; µ – ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ. 
ɍɫɥɨɜɢɹ ɫɨɜɦɟɫɬɧɨɫɬɢ ɞɟɮɨɪɦɚɰɢɣ ɢ ɧɚɩɪɹɠɟɧɢɣ ɢɦɟɸɬ ɜɢɞ: 

 
( ) ( ) ( )

2 2 2

2 2 2 1x y y x xy
d d d

dx dy dxdy

σ µσ σ µσ τ
µ

− −
+ = + , (3) 

ɝɞɟ τxy – ɤɚɫɚɬɟɥɶɧɚɹ ɤɨɦɩɨɧɟɧɬɚ ɬɟɧɡɨɪɚ ɧɚɩɪɹɠɟɧɢɣ; 
ȿɫɥɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɥɟɦɟɧɬɟ ɪɚɫɱёɬɧɨɣ ɫɯɟɦɵ ɧɟ ɩɪɟɜɵɲɚɸɬ ɩɪɟɞɟɥɶɧɨɝɨ 

ɭɪɨɜɧɹ, ɫɜɹɡɶ ɧɚɩɪɹɠɟɧɢɣ ɢ ɞɟɮɨɪɦɚɰɢɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ ɥɢɧɟɣɧɚɹ. Ɋɟɲɟɧɢɟ 
ɞɨɫɬɢɝɚɟɬɫɹ ɢɬɟɪɚɰɢɨɧɧɵɦ ɩɪɨɰɟɫɫɨɦ ɩɨɜɬɨɪɟɧɢɹ ɭɩɪɭɝɢɯ ɪɟɲɟɧɢɣ ɫ ɫɨɯɪɚɧɟ-
ɧɢɟɦ ɢɫɯɨɞɧɨɣ ɦɚɬɪɢɰɵ ɠёɫɬɤɨɫɬɢ ɫɢɫɬɟɦɵ. ɉɪɟɞɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɨɛɥɚɫɬɢ 
ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɪɢɬɟɪɢɸ Ʉɭɥɨɧɚ-Ɇɨɪɚ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɡɧɚɱɟɧɢɟ ɨɫɬɚ-
ɬɨɱɧɨɣ ɩɪɨɱɧɨɫɬɢ σ1

ɨɫɬ = σ1/3. ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɨɪɨɞɵ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢɧɹɬ 
ɋ/5 ɢ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 

Ɋɚɫɱёɬɵ ɩɪɨɜɟɞɟɧɵ ɧɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɦ ɤɨɦɩɥɟɤɫɟ «GEO-RS» (ɪɚɡɪɚɛɨɬɤɚ 
ɂȽɌɆ ɇȺɇ ɍɤɪɚɢɧɵ Д4-7]. ɇɨɜɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɪɟɚ-
ɥɢɡɨɜɚɧɧɚɹ ɜ ɧɨɜɨɣ ɜɟɪɫɢɢ «GEO-RS» Я 8.2 ɩɨɡɜɨɥɢɥɚ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬɶ 
ɫɤɨɪɨɫɬɶ ɢ ɬɨɱɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɪɚɫɱёɬɚ ɩɚɪɚɦɟɬɪɨɜ ɝɟɨɦɟɯɚ-
ɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ Д7, 8]. Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɪɨɞ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɭɫɪɟɞɧёɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ Е, ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɉɭɚɫɫɨɧɚ ν, ɨɛɴёɦɧɨɝɨ ɜɟɫɚ γ, ɫɰɟɩɥɟɧɢɹ ɋ ɢ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ φ ɞɥɹ ɜɫɟɯ 
ɷɥɟɦɟɧɬɨɜ ɤɚɠɞɨɝɨ ɬɢɩɚ ɩɨɪɨɞ Д9]. ɍɫɬɨɣɱɢɜɵɟ ɭɩɪɭɝɨɩɥɚɫɬɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɫ 
ɭɱёɬɨɦ ɨɫɬɚɬɨɱɧɨɣ ɩɪɨɱɧɨɫɬɢ ɞɥɹ ɨɫɚɞɨɱɧɵɯ ɝɨɪɧɵɯ ɩɨɪɨɞ ɨɛɵɱɧɨ ɞɨɫɬɢɝɚɸɬɫɹ 
ɡɚ 50-100 ɰɢɤɥɨɜ ɜɵɱɢɫɥɟɧɢɣ. ɑɢɫɥɨ ɰɢɤɥɨɜ ɢɬɟɪɚɰɢɢ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɜɵɜɨɞɢɦɨɣ 
ɢɧɮɨɪɦɚɰɢɢ. ȿɫɥɢ ɢɬɟɪɚɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ ɧɟ ɫɨɲёɥɫɹ ɡɚ 100 ɰɢɤɥɨɜ, ɬɨ ɧɚɞɟɠɞɵ 
ɧɚ ɫɯɨɞɢɦɨɫɬɶ ɜ ɞɚɥɶɧɟɣɲɟɦ ɧɟɬ, ɢ ɩɪɨɝɪɚɦɦɚ ɩɪɟɤɪɚɳɚɟɬ ɪɚɛɨɬɭ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɟɞɟɧɵ ɧɚ ɨɫɧɨɜɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɪɚɫɱёɬɧɵɯ ɫɯɟɦ 
ɫɥɨɢɫɬɨɣ ɫɬɪɭɤɬɭɪɵ, ɤɨɬɨɪɵɟ ɪɚɡɛɢɬɵ ɧɚ 2500 ɢɥɢ 6400 ɬɪɟɭɝɨɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, 
ɪɢɫ. 1. ɋɧɚɱɚɥɚ ɪɚɫɫɦɨɬɪɟɧɵ ɜɚɪɢɚɧɬɵ, ɤɨɝɞɚ ɩɪɨɱɧɵɟ ɫɥɨɢ ɩɟɫɱɚɧɢɤɚ ɪɚɡɥɢɱ-
ɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚɯɨɞɹɬɫɹ ɜ ɝɥɢɧɢɫɬɵɯ ɩɨɪɨɞɚɯ ɧɚ ɪɚɡɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɨɬ ɩɨɱɜɵ 
ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɢɥɢ ɟɝɨ ɤɪɨɜɥɢ. Ɋɚɫɫɦɨɬɪɟɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ 
ɜ ɫɥɚɛɵɯ ɢ ɨɛɜɨɞɧёɧɧɵɯ ɩɨɪɨɞɚɯ (ɫɜɨɣɫɬɜɚ ɡɚɞɚɸɬɫɹ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ). ɇɚɥɢ-
ɱɢɟ ɜ ɦɚɫɫɢɜɟ ɩɪɨɱɧɨɝɨ ɝɚɡɨɧɨɫɧɨɝɨ ɫɥɨɹ ɩɟɫɱɚɧɢɤɚ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɩɪɟɞɫɬɚɜ-
ɥɹɟɬ ɨɩɚɫɧɨɫɬɶ ɧɟ ɬɨɥɶɤɨ ɤɚɤ ɢɫɬɨɱɧɢɤ ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɨɞɜɢɠɟɤ ɩɨɪɨɞ ɩɪɢ ɟɝɨ 
ɯɪɭɩɤɨɦ ɪɚɡɪɭɲɟɧɢɢ, ɧɨ ɢ ɤɚɤ ɢɫɬɨɱɧɢɤ ɜɵɞɟɥɟɧɢɹ ɝɚɡɚ ɦɟɬɚɧɚ ɜ ɜɵɪɚɛɨɬɤɭ. 

ɇɚ ɫɯɟɦɚɯ, ɩɨɤɚɡɚɧɧɵɯ ɧɚ ɪɢɫ. 1, ɚ, ɛ, ɤɪɟɩɤɢɣ ɩɟɫɱɚɧɢɤ ɫɞɟɪɠɢɜɚɟɬ ɢ ɪɚɫ-
ɩɪɟɞɟɥɹɟɬ ɞɚɜɥɟɧɢɟ ɜɵɲɟɥɟɠɚɳɢɯ ɩɨɪɨɞ (ɪɚɫɫɬɨɹɧɢɟ ɨɩɪɟɞɟɥɹɥɨɫɶ ɨɬ ɤɪɨɜɥɢ 
ɜɵɪɚɛɨɬɤɢ ɞɨ ɩɨɱɜɵ ɫɥɨɹ ɩɟɫɱɚɧɢɤɚ). Ɍɚɤ ɤɚɤ ɫɥɨɣ ɩɟɫɱɚɧɢɤɚ ɧɚ ɷɬɢɯ ɫɯɟɦɚɯ ɧɟ 
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ɪɚɡɪɭɲɟɧ, ɟɝɨ ɪɨɥɶ 
ɦɨɠɧɨ ɩɪɢɪɚɜɧɹɬɶ ɤ 
ɮɭɧɤɰɢɢ ɛɚɥɤɢ ɫ ɡɚ-
ɳɟɦɥёɧɧɵɦɢ ɤɨɧ-
ɰɚɦɢ. ɉɨɷɬɨɦɭ ɤɪɨɜɥɹ 
ɜɵɪɚɛɨɬɤɢ ɢɫɩɵɬɵ-
ɜɚɟɬ ɧɚɝɪɭɡɤɭ, ɜ ɨɫɧɨɜ-
ɧɨɦ, ɨɬ ɜɟɫɚ ɪɚɡɞɪɨɛ-
ɥɟɧɧɵɯ ɤɭɫɤɨɜ ɛɨɥɟɟ 
ɫɥɚɛɨɝɨ ɚɥɟɜɪɨɥɢɬɚ. 
Ɍɨ ɟɫɬɶ, ɩɟɫɱɚɧɢɤ, ɪɚɫ-
ɩɨɥɨɠɟɧɧɵɣ ɧɚɞ ɜɵ-
ɪɚɛɨɬɤɨɣ, ɪɢɫ. 1, ɚ, ɛ, 
ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɸ 
ɡɚɳɢɬɧɨɝɨ ɩɥɚɫɬɚ, 
ɫɧɢɠɚɹ ɜɟɥɢɱɢɧɵ 
ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ, 
ɡɨɧɵ ɫɞɜɢɝɨɜɵɯ ɢ ɪɚɡ-
ɪɵɜɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɜ 
ɤɪɨɜɥɟ ɢ ɛɨɤɚɯ ɜɵɪɚ-
ɛɨɬɤɢ. ɇɚ ɫɯɟɦɟ, ɩɨɤɚ-
ɡɚɧɧɨɣ ɧɚ ɪɢɫ. 1, ɜ, 
ɫɥɨɣ ɩɟɫɱɚɧɢɤɚ ɪɚɫɩɨ-
ɥɨɠɟɧ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 
ɜɵɪɚɛɨɬɤɢ. Ɉɧ ɩɪɚɤ-
ɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ 
ɜɨɫɩɪɢɧɢɦɚɟɬ ɧɚ ɫɟɛɹ 
ɧɚɝɪɭɡɤɭ ɜɵɲɟɥɟɠɚ-
ɳɢɯ ɩɨɪɨɞ ɜ ɤɪɨɜɥɟ 
ɜɵɪɚɛɨɬɤɢ, ɩɨɷɬɨɦɭ ɟё 

ɤɪɨɜɥɹ ɧɟ ɪɚɡɪɭɲɟɧɚ ɢ 
ɧɚɯɨɞɢɬɫɹ ɜ ɡɚɳɢɳёɧ-
ɧɨɣ ɡɨɧɟ. ɋɯɟɦɚ, ɩɨɤɚ-
ɡɚɧɧɚɹ ɧɚ ɪɢɫ. 1, ɝ, ɨɬ-
ɥɢɱɚɟɬɫɹ ɧɚɢɦɟɧɶɲɢɦɢ ɞɟɮɨɪɦɚɰɢɹɦɢ ɫɞɜɢɝɚ ɢ ɧɚɢɛɨɥɶɲɢɦɢ ɪɚɡɪɵɜɧɵɦɢ ɞɟ-
ɮɨɪɦɚɰɢɹɦɢ ɤɪɨɜɥɢ ɜɵɪɚɛɨɬɤɢ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ ɜɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ ɜɵɪɚɛɨɬɤɚ 
ɩɪɨɜɟɞɟɧɚ ɜ ɛɨɥɟɟ ɩɪɨɱɧɨɦ, ɧɨ ɦɟɧɟɟ ɩɥɚɫɬɢɱɧɨɦ ɫɥɨɟ, ɫɨɫɬɨɹɳɟɦ ɢɡ ɩɟɫɱɚɧɢɤɚ 
ɢ ɭɝɥɹ. ɉɪɢ ɜɫɟɯ ɞɪɭɝɢɯ ɜɚɪɢɚɧɬɚɯ ɡɚɥɨɠɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɧɢɠɧɢɣ ɫɥɨɣ ɚɥɟɜɪɨ-
ɥɢɬɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜɛɥɢɡɢ ɜɵɪɚɛɨɬɤɢ ɧɚɞ ɩɥɚɫɬɨɦ ɭɝɥɹ, ɪɚɡɪɭɲɚɟɬɫɹ ɧɚ ɲɢ-
ɪɢɧɭ ɞɨ ɬɪёɯ ɦɟɬɪɨɜ ɜɫɥɟɞɫɬɜɢɟ ɟɝɨ ɪɚɡɞɚɜɥɢɜɚɧɢɹ ɨ ɛɨɥɟɟ ɩɪɨɱɧɵɣ ɭɝɨɥɶ. ɉɪɨɱ-
ɧɵɣ ɩɟɫɱɚɧɢɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɝɥɭɛɢɧɟ ɩɨɱɜɵ ɜɵɪɚɛɨɬɤɢ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɫɥɚɛɨɝɨ 
ɚɪɝɢɥɥɢɬɚ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɧɵɦ ɫɥɨɟɦ ɞɥɹ ɜɵɪɚɛɨɬɤɢ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɟɦ 

ɩɭɱɟɧɢɟ ɩɨɱɜɵ, ɪɢɫ. 1, ɞ, ɟ. 
ɋɩɨɫɨɛɵ ɛɨɪɶɛɵ ɫ ɩɭɱɟɧɢɟɦ ɩɨɪɨɞ ɩɨɱɜɵ ɜ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɤɚɯ, ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɪɢɱɢɧ ɟɝɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ, ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɫɩɨɫɨɛɵ: 

ɚ)  ɛ)  

ɜ)  ɝ)  

ɞ)  ɟ)  

 – ɡɨɧɵ ɪɚɡɪɭɲɟɧɢɣ ɨɬ ɫɞɜɢɝɚɸɳɢɯ ɫɢɥ; 
 – ɡɨɧɵ ɪɚɡɪɵɜɚ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ 

Ɋɢɫɭɧɨɤ 1 – Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɡɨɧ ɧɟɭɩɪɭɝɢɯ ɞɟɮɨɪɦɚɰɢɣ ɩɪɢ 
ɢɡɦɟɧɟɧɢɢ ɭɫɥɨɜɢɣ ɡɚɥɟɝɚɧɢɹ ɫɥɨɹ ɩɪɨɱɧɵɯ ɩɨɪɨɞ ɫ ɟɝɨ ɭɞɚɥɟ-

ɧɢɟɦ ɨɬ ɤɪɨɜɥɢ ɜɵɪɚɛɨɬɤɢ: ɚ – ɧɚ 7,0 ɦ; ɛ – ɧɚ 3,5 ɦ; ɜ – ɧɚ 
1,0 ɦ; ɝ – ɧɚ -1,0 ɦ; ɞ – ɧɚ -4,0 ɦ; ɟ – ɧɚ -8,5 ɦ 
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ɛɨɪɶɛɵ ɫ ɜɵɧɭɠɞɟɧɧɵɦ 
ɭɜɥɚɠɧɟɧɢɟɦ ɩɨɪɨɞ; ɩɨɜɵɲɟ-
ɧɢɹ ɩɪɨɱɧɨɫɬɢ ɫɥɚɛɵɯ ɩɨɪɨɞ 
ɩɨɱɜɵ; ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ ɧɚ 
ɩɨɱɜɭ ɜɵɪɚɛɨɬɤɢ ɨɬ ɝɨɪɧɨɝɨ 
ɞɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɫɨɡɞɚɧɢɹ ɥɨ-
ɤɚɥɶɧɵɯ ɩɭɫɬɨɬ ɜ ɩɨɱɜɟ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɪɚɡɝɪɭɡɤɢ ɦɚɫɫɢɜɚ ɨɬ ɧɚɩɪɹɠɟ-
ɧɢɣ. Ɉɬɞɟɥɶɧɨ ɜɵɞɟɥɹɸɬɫɹ 
ɫɩɨɫɨɛɵ ɛɨɪɶɛɵ ɫ ɜɧɟɡɚɩɧɵɦɢ 
ɞɢɧɚɦɢɱɟɫɤɢɦɢ ɩɨɞɧɹɬɢɹɦɢ 
ɩɪɨɱɧɵɯ ɩɨɪɨɞ ɩɨɱɜɵ, ɤɨɬɨ-
ɪɵɟ ɫɜɹɡɚɧɵ ɫ ɩɨɜɵɲɟɧɧɨɣ ɝɚ-
ɡɨɧɨɫɧɨɫɬɶɸ ɩɨɞɫɬɢɥɚɸɳɟɝɨ 
ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢɜɚ ɢ ɩɪɢɧɚɞ-
ɥɟɠɚɬ ɤ ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɢɦ ɹɜ-
ɥɟɧɢɹɦ. Ɋɚɡɪɚɛɨɬɚɧɵ ɞɜɚ ɫɩɨ-
ɫɨɛɚ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɥɟɠɢɬ 
ɧɚɪɟɡɚɧɢɟ ɳɟɥɟɣ ɜ ɩɨɱɜɟ ɜɵɪɚ-
ɛɨɬɤɢ (ɩɚɬ. № 94762 ɢ № 96742). ɋɩɨɫɨɛ ɛɨɪɶɛɵ ɫ ɩɭɱɟɧɢɟɦ ɩɨɱɜɵ ɝɨɪɧɵɯ ɜɵ-
ɪɚɛɨɬɨɤ (ɩɚɬ. № 94762) ɩɪɟɞɩɨɥɚɝɚɟɬ ɧɚɪɟɡɚɧɢɟ ɜ ɩɨɱɜɟ ɳɟɥɟɣ, ɨɬɥɢɱɚɸɳɢɣɫɹ 
ɬɟɦ, ɱɬɨ ɳɟɥɢ ɧɚɪɟɡɚɸɬ ɦɟɠɞɭ ɛɨɤɨɜɵɦɢ ɫɬɟɧɤɚɦɢ ɜɵɪɚɛɨɬɤɢ ɩɨɞ ɭɝɥɨɦ ɤ ɛɨɤɨ-
ɜɵɦ ɫɬɟɧɤɚɦ ɭɱɚɫɬɤɚɦɢ, ɤɨɬɨɪɵɟ ɩɨɜɬɨɪɹɸɬɫɹ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɜɵɪɚ-
ɛɨɬɤɢ. Ⱦɪɭɝɨɣ ɫɩɨɫɨɛ ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɨɞɢɧ ɢɡ ɤɨɧɰɨɜ ɤɚɠɞɨɝɨ ɫɥɟɞɭɸɳɟɝɨ 
ɭɱɚɫɬɤɚ ɳɟɥɢ ɪɚɡɦɟɳɚɸɬ ɧɚɩɪɨɬɢɜ ɫɪɟɞɢɧɵ ɩɪɟɞɵɞɭɳɟɝɨ ɭɱɚɫɬɤɚ ɜ ɩɟɪɩɟɧɞɢ-
ɤɭɥɹɪɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɜɵɪɚɛɨɬɤɢ. 

ɋɩɨɫɨɛ ɛɨɪɶɛɵ ɫ ɩɭɱɟɧɢɟɦ ɩɨɱɜɵ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ (ɩɚɬ. № 96742) ɩɪɟɞ-
ɩɨɥɚɝɚɟɬ ɧɚɪɟɡɚɧɢɟ ɜ ɩɨɱɜɟ ɩɪɨɞɨɥɶɧɵɯ ɳɟɥɟɣ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɜ ɳɟɥɹɯ ɩɪɨ-
ɞɨɥɶɧɵɯ ɦɨɧɨɥɢɬɧɵɯ ɡɚɩɨɥɧɟɧɢɣ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɵɦɢ 
ɳɟɥɹɦɢ ɧɚɪɟɡɚɸɬ ɩɨɩɟɪɟɱɧɵɟ ɳɟɥɢ, ɜ ɤɨɬɨɪɵɯ ɮɨɪɦɢɪɭɸɬ ɩɨɩɟɪɟɱɧɵɟ ɦɨɧɨ-
ɥɢɬɧɵɟ ɡɚɩɨɥɧɟɧɢɹ ɫ ɩɪɢɫɨɟɞɢɧɟɧɢɟɦ ɩɪɨɞɨɥɶɧɵɯ ɦɨɧɨɥɢɬɧɵɯ ɡɚɩɨɥɧɟɧɢɣ. 

ɉɪɨɜɟɞɟɧɧɵɟ ɪɚɫɱёɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɧɚɪɟɡɚɧɢɟ ɳɟɥɟɣ ɜ ɩɨɱɜɟ ɭɠɟ ɢɡɧɚ-
ɱɚɥɶɧɨ ɬɨɥɶɤɨ ɭɜɟɥɢɱɢɜɚɟɬ ɪɚɡɦɟɪɵ ɧɟɡɚɤɪɟɩɥёɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɱɬɨ ɪɟɡɤɨ 
ɭɯɭɞɲɚɟɬ ɧɚɱɚɥɶɧɵɟ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. Ɂɚɩɨɥɧɟɧɢɟ ɳɟɥɟɣ ɭɩɪɭɝɢɦ 
ɩɨɞɚɬɥɢɜɵɦ ɦɚɬɟɪɢɚɥɨɦ ɱɚɫɬɢɱɧɨ ɭɥɭɱɲɚɟɬ ɨɛɫɬɚɧɨɜɤɭ, ɧɨ ɬɪɟɛɭɟɬ ɜɟɫɶɦɚ ɬɳɚ-
ɬɟɥɶɧɨɝɨ ɩɨɞɛɨɪɚ ɟɝɨ ɫɜɨɣɫɬɜ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɭɫɬɚɧɨɜɤɚ ɯɨɬɹ ɛɵ ɨɞɧɨɝɨ ɪɹɞɚ ɫɬɚ-
ɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜ ɛɨɤɚ ɜɵɪɚɛɨɬɤɢ ɜɨɡɥɟ ɟё ɤɪɨɜɥɢ ɢɥɢ ɩɨɱɜɵ ɫɧɢɠɚɟɬ 
ɫɦɟɳɟɧɢɹ ɩɨɱɜɵ ɜɵɪɚɛɨɬɨɤ, ɩɨɫɤɨɥɶɤɭ ɷɬɨ ɩɪɨɫɬɨɟ ɫɬɚɧɞɚɪɬɧɨɟ ɦɟɪɨɩɪɢɹɬɢɟ 
ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɧɟɫɬɢ ɡɨɧɭ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɫɬɨɪɨɧɭ ɨɬ ɜɵɪɚɛɨɬɤɢ ɜ ɝɥɭɛɢɧɭ 
ɦɚɫɫɢɜɚ, ɪɢɫ. 2. 

ɉɨɷɬɨɦɭ ɪɚɡɪɚɛɨɬɚɧ ɫɩɨɫɨɛ ɛɨɪɶɛɵ ɫ ɩɭɱɟɧɢɟɦ ɩɨɱɜɵ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ 
(ɩɚɬ. № 96311), ɤɨɬɨɪɵɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɭɫɬɚɧɨɜɤɭ ɚɧɤɟɪɧɨɝɨ ɤɪɟɩɥɟɧɢɹ. ɋɩɨ-
ɫɨɛ ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɧɤɟɪɧɨɟ ɫɬɹɠɧɨɟ ɤɪɟɩɥɟɧɢɟ, ɤɨɬɨɪɨɟ ɭɫɬɚ-
ɧɚɜɥɢɜɚɟɬɫɹ ɜ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ ɫ ɪɚɡɦɟɳɟɧɢɟɦ ɤɨɧɰɨɜ ɚɧɤɟɪɨɜ ɜɨɡɥɟ ɩɨɱɜɵ ɢ 

 

Ɋɢɫɭɧɨɤ 2 – Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɫɥɨɢɫɬɨɣ ɫɬɪɭɤɬɭɪɵ, ɡɚ-
ɤɪɟɩɥёɧɧɚɹ ɪɚɦɧɨɣ ɤɪɟɩɶɸ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɚɧɤɟ-
ɪɚɦɢ ɜ ɩɨɱɜɟ ɜɵɪɚɛɨɬɤɢ (ɦɚɤɫɢɦɚɥɶɧɵɟ ɝɥɚɜɧɵɟ ɫɠɢ-

ɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɭɤɚɡɚɧɵ ɜ Ɇɉɚ, ɱɟɪɧɵɟ ɷɥɟ-
ɦɟɧɬɵ – ɡɨɧɵ ɪɚɡɪɭɲɟɧɢɹ) 
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ɤɪɨɜɥɢ. ɇɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɧɚ ɭɱɚɫɬɤɚɯ, ɢɦɟɸɳɢɯ ɩɨɧɢɠɟɧɢɟ, ɧɚ 
ɩɨɱɜɟ ɩɥɚɫɬɚ ɜɨɡɦɨɠɧɨ ɩɨɫɬɨɹɧɧɨɟ ɫɤɨɩɥɟɧɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ. ȼ ɷɬɨɣ 
ɫɜɹɡɢ, ɧɟ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɚɧɤɟɪɵ ɫ ɡɚɦɤɚɦɢ ɪɚɫɩɨɪɧɨɝɨ ɬɢɩɚ. 
Ɉɩɵɬ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜɨɞɚ, ɩɨɩɚɞɚɹ ɜ ɲɩɭɪɵ, ɩɪɨɛɭɪɟɧɧɵɟ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɚɧɤɟ-
ɪɨɜ, ɪɚɡɦɹɝɱɚɟɬ ɩɨɪɨɞɭ ɧɚ ɤɨɧɬɚɤɬɟ ɫ ɡɚɦɤɚɦɢ ɤɪɟɩɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɚɧɤɟɪɵ 
ɬɟɪɹɸɬ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. ȼ ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɫɬɚ-
ɥɟɩɨɥɢɦɟɪɧɵɟ ɚɧɤɟɪɵ, ɩɨɫɤɨɥɶɤɭ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɞɨɫɬɭɩ ɜɨɞɵ ɜ ɲɩɭɪ ɛɭɞɟɬ ɩɪɚɤ-
ɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɟɧ. ɋɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɬɚɤɢɯ 
ɚɧɤɟɪɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɱɜɟ ɜɵɪɚɠɚɟɬɫɹ ɜ ɭɦɟɧɶɲɟɧɢɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɭ-
ɱɟɧɢɹ ɜɫɟɝɨ ɧɚ 10 %, ɚ ɧɚɥɢɱɢɟ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɚɧɤɟɪɨɜ ɜɵɡɵɜɚɟɬ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɟ ɬɪɭɞɧɨɫɬɢ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɪɚɛɨɬ ɩɪɢ ɩɨɞɪɵɜɟ ɩɨɱɜɵ. ɓɟɥɟɜɚɹ ɪɚɡɝɪɭɡɤɚ 
ɩɨɱɜɵ ɩɨɫɪɟɞɫɬɜɨɦ ɧɚɪɟɡɚɧɢɹ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɳɟɥɟɣ ɬɚɤɠɟ 
ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɚɛɫɨɥɸɬɧɭɸ ɜɟɥɢɱɢɧɭ ɩɭɱɟɧɢɹ ɩɨɱɜɵ ɥɢɲɶ ɧɚ 10-15 %. ɗɬɨ 
ɧɟ ɨɤɭɩɚɟɬ ɡɚɬɪɚɬɵ, ɜɥɨɠɟɧɧɵɟ ɜ ɫɨɡɞɚɧɢɟ ɳɟɥɟɣ. ɓɟɥɢ, ɩɪɨɣɞɟɧɧɵɟ ɜ ɭɝɥɚɯ 
ɩɨɱɜɵ ɜɵɪɚɛɨɬɤɢ ɢɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɛɥɢɠɟ 0,5 ɦ ɨɬ ɫɬɨɟɤ ɜɵɪɚɛɨɬɤɢ, ɹɜɥɹɸɬɫɹ 
ɩɪɢɱɢɧɨɣ ɨɩɭɫɤɚɧɢɹ ɫɬɨɟɤ ɪɚɦɧɨɣ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɤɪɟɩɢ ɜ ɩɨɱɜɭ ɜɵɪɚɛɨɬɤɢ, 
ɬɨ ɟɫɬɶ ɩɪɢɜɨɞɹɬ ɤ ɩɨɬɟɪɟ ɟё ɫɟɱɟɧɢɹ. ɍɞɚɥɟɧɢɟ ɩɨɱɜɟɧɧɵɯ ɳɟɥɟɣ ɧɚ ɪɚɫɫɬɨɹɧɢɟ 
ɛɨɥɶɲɟɟ 0,5 ɦ ɨɬ ɛɨɤɨɜ ɜɵɪɚɛɨɬɤɢ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɛɥɨɤɨɜ ɛɨɥɶɲɨɣ 
ɞɥɢɧɵ, ɢɦɟɸɳɢɯ ɧɟ ɦɟɧɟɟ ɬɪёɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɨɛɧɚɠɟɧɢɹ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɢɧ-
ɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɪɚɡɪɭɲɟɧɢɹ ɩɨɪɨɞ, ɢɯ ɪɚɡɦɨɤɚɧɢɸ ɢ ɧɚɛɭɯɚɧɢɸ. 

Ȼɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɩɪɢёɦɨɦ ɞɥɹ ɛɨɪɶɛɵ ɫ ɩɭɱɟɧɢɟɦ ɩɨɱɜɵ ɨɤɚɡɚɥɚɫɶ 

ɧɚɪɟɡɤɚ ɳɟɥɟɣ ɜ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ. Ɋɚɡɪɚɛɨɬɚɧ «ɋɩɨɫɨɛ ɛɨɪɶɛɵ ɫ ɩɭɱɟɧɢɟɦ ɩɨɱɜɵ 
ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ» (ɩɚɬ. № 97445), ɤɨɬɨɪɵɣ ɩɪɟɞɩɨɥɚɝɚɟɬ ɧɚɪɟɡɚɧɢɟ ɜ ɦɚɫɫɢɜɟ 
ɩɪɨɞɨɥɶɧɵɯ ɳɟɥɟɣ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɜ ɳɟɥɢ ɦɨɧɨɥɢɬɧɨɝɨ ɡɚɩɨɥɧɟɧɢɹ, ɨɬɥɢɱɚɸ-
ɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɩɪɨɞɨɥɶɧɭɸ ɳɟɥɶ ɧɚɪɟɡɚɸɬ ɯɨɬɹ ɛɵ ɜ ɨɞɧɨɦ ɢɡ ɛɨɤɨɜ ɜɵɪɚɛɨɬɤɢ, 
ɚ ɦɨɧɨɥɢɬɧɨɟ ɡɚɩɨɥɧɟɧɢɟ ɮɨɪɦɢɪɭɸɬ ɜ ɳɟɥɢ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɬɤɪɵɬɨɣ ɩɨɥɨɫɬɢ 
ɦɟɠɞɭ ɦɨɧɨɥɢɬɧɵɦ ɡɚɩɨɥɧɟɧɢɟɦ ɢ ɧɢɡɨɦ ɳɟɥɢ. ɋɩɨɫɨɛ ɬɚɤɠɟ ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, 
ɱɬɨ ɩɪɨɞɨɥɶɧɭɸ ɳɟɥɶ ɧɚɪɟɡɚɸɬ ɧɚɤɥɨɧɧɨ ɨɬ ɛɨɤɚ ɜɵɪɚɛɨɬɤɢ ɜɝɥɭɛɶ ɦɚɫɫɢɜɚ ɢ 
ɱɬɨ ɨɬɤɪɵɬɭɸ ɩɨɥɨɫɬɶ ɜɵɩɨɥɧɹɸɬ ɫ ɪɚɫɲɢɪɟɧɢɟɦ ɳɟɥɢ. Ɉɞɧɚɤɨ ɞɚɧɧɵɣ ɫɩɨɫɨɛ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɜɟɫɶɦɚ ɫɥɨɠɟɧ ɜ ɢɫɩɨɥɧɟɧɢɢ. 

Ɇɟɧɟɟ ɬɪɭɞɨёɦɤɢɦ ɜ ɢɫɩɨɥɧɟɧɢɢ ɹɜɥɹɟɬɫɹ «ɋɩɨɫɨɛ ɛɨɪɶɛɵ ɫ ɩɭɱɟɧɢɟɦ 
ɩɨɱɜɵ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ» (ɩɚɬ. № 98480), ɤɨɬɨɪɵɣ ɩɪɟɞɩɨɥɚɝɚɟɬ ɧɚɪɟɡɚɧɢɟ ɜ 
ɦɚɫɫɢɜɟ ɩɪɨɞɨɥɶɧɨɣ ɳɟɥɢ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɜ ɳɟɥɢ ɦɨɧɨɥɢɬɧɨɝɨ ɡɚɩɨɥɧɟɧɢɹ, ɨɬ-
ɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɧɚɪɟɡɚɸɬ ɞɜɟ ɩɚɪɚɥɥɟɥɶɧɵɟ ɳɟɥɢ, ɯɨɬɹ ɛɵ ɧɚ ɨɞɧɨɦ ɢɡ ɛɨ-
ɤɨɜ ɜɵɪɚɛɨɬɤɢ, ɦɨɧɨɥɢɬɧɨɟ ɡɚɩɨɥɧɟɧɢɟ ɮɨɪɦɢɪɭɸɬ ɜ ɳɟɥɢ, ɤɨɬɨɪɚɹ ɜ ɛɭɞɭɳɟɦ 
ɛɭɞɟɬ ɜɟɪɯɧɟɣ, ɚ ɩɨɫɥɟ ɷɬɨɝɨ ɧɚɪɟɡɚɸɬ ɧɢɠɧɸɸ ɳɟɥɶ ɧɚ ɝɥɭɛɢɧɭ ɦɟɧɶɲɭɸ, ɱɟɦ 
ɝɥɭɛɢɧɚ ɜɟɪɯɧɟɣ ɳɟɥɢ ɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɦɨɧɨɥɢɬɧɨɝɨ ɡɚɩɨɥɧɟɧɢɹ, ɤɨɬɨɪɨɟ 
ɦɟɧɶɲɟ ɜɵɫɨɬɵ ɧɢɠɧɟɣ ɳɟɥɢ. 

Ɉɩɵɬ ɩɪɨɜɟɞɟɧɢɹ, ɩɨɞɞɟɪɠɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɝɨɪɧɵɯ 
ɜɵɪɚɛɨɬɨɤ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɩɟɪɚɰɢɹ ɭɫɬɚɧɨɜɤɢ ɚɧɤɟɪɨɜ ɦɟɧɟɟ 
ɬɪɭɞɨёɦɤɚɹ, ɱɟɦ ɩɪɨɜɟɞɟɧɢɟ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɦɨɧɨɥɢɬɧɨɝɨ ɡɚɩɨɥɧɟɧɢɹ ɜ ɳɟɥɢ. 
ɉɨɷɬɨɦɭ ɪɚɡɪɚɛɨɬɚɧɵ ɬɪɢ ɫɩɨɫɨɛɚ ɛɨɪɶɛɵ ɫ ɩɭɱɟɧɢɟɦ ɧɚ ɨɫɧɨɜɟ ɚɧɤɟɪɧɨɝɨ ɤɪɟɩ-
ɥɟɧɢɹ ɢ ɧɚɪɟɡɚɧɢɹ ɩɪɨɞɨɥɶɧɵɯ ɳɟɥɟɣ ɜ ɛɨɤɚɯ ɜɵɪɚɛɨɬɨɤ. ɋɩɨɫɨɛ ɛɨɪɶɛɵ ɫ ɩɭɱɟ-
ɧɢɟɦ ɩɨɱɜɵ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ (ɩɚɬ. № 98407) ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɭɫɬɚɧɨɜɤɭ ɚɧɤɟ-
ɪɨɜ, ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɚɧɤɟɪɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɯɨɬɹ ɛɵ ɜ ɨɞɧɨɦ ɛɨɤɭ ɜɵɪɚɛɨɬɤɢ 
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ɜ ɪɹɞ ɜɞɨɥɶ ɞɥɢɧɵ ɜɵɪɚɛɨɬɤɢ, 
ɚ ɩɨɞ ɚɧɤɟɪɚɦɢ ɧɚɪɟɡɚɸɬ ɩɪɨ-
ɞɨɥɶɧɭɸ ɳɟɥɶ ɧɚ ɝɥɭɛɢɧɭ 
ɦɟɧɶɲɭɸ, ɱɟɦ ɞɥɢɧɵ ɚɧɤɟɪɨɜ, 
ɪɢɫ. 3. 

«ɋɩɨɫɨɛ ɛɨɪɶɛɵ ɫ ɩɭɱɟ-
ɧɢɟɦ ɩɨɱɜɵ ɝɨɪɧɵɯ ɜɵɪɚɛɨ-
ɬɨɤ» (ɩɚɬ. № 99606) ɩɪɟɞɩɨɥɚ-
ɝɚɟɬ ɧɚɪɟɡɚɧɢɟ ɩɪɨɞɨɥɶɧɨɣ 
ɳɟɥɢ ɯɨɬɹ ɛɵ ɜ ɨɞɧɨɦ ɛɨɤɭ ɜɵ-
ɪɚɛɨɬɤɢ ɢ ɭɫɬɚɧɨɜɤɭ ɚɧɤɟɪɨɜ. 
ɋɩɨɫɨɛ ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɚɧ-
ɤɟɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɞɧɢɳɟ 
ɳɟɥɢ ɫ ɩɪɨɦɟɠɭɬɤɨɦ ɦɟɠɞɭ 
ɧɢɦɢ ɢ ɧɢɡɨɦ ɳɟɥɢ, ɚ ɦɟɠɞɭ 
ɚɧɤɟɪɚɦɢ ɢ ɜɟɪɯɨɦ ɳɟɥɢ ɮɨɪ-
ɦɢɪɭɸɬ ɦɨɧɨɥɢɬɧɨɟ ɡɚɩɨɥɧɟ-
ɧɢɟ, ɧɚɩɪɢɦɟɪ, ɜ ɜɢɞɟ ɩɥɢɬ. 

«ɋɩɨɫɨɛ ɛɨɪɶɛɵ ɫ ɩɭɱɟ-
ɧɢɟɦ ɩɨɱɜɵ ɝɨɪɧɵɯ ɜɵɪɚɛɨ-
ɬɨɤ» (ɩɚɬ. № 100829) ɩɪɟɞɩɨ-
ɥɚɝɚɟɬ ɯɨɬɹ ɛɵ ɧɚ ɨɞɧɨɦ ɛɨɤɭ 
ɜɵɪɚɛɨɬɤɢ ɧɚɪɟɡɚɧɢɟ ɩɪɨɞɨɥɶɧɨɣ ɳɟɥɢ, ɪɚɡɦɟɳɟɧɢɟ ɜ ɧɟɣ ɩɥɢɬ, ɭɫɬɚɧɨɜɤɭ ɚɧɤɟ-
ɪɨɜ. ɋɩɨɫɨɛ ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɚɧɤɟɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨɫɥɟ ɪɚɡɦɟɳɟɧɢɹ ɩɥɢɬ 
ɜ ɳɟɥɢ ɜɵɲɟ ɩɥɢɬ ɫ ɡɚɜɟɞɟɧɢɟɦ ɜɧɭɬɪɟɧɧɢɯ ɤɨɧɰɨɜ ɚɧɤɟɪɨɜ ɜ ɡɨɧɭ ɦɚɫɫɢɜɚ, ɤɨ-
ɬɨɪɚɹ ɧɟ ɪɚɡɪɭɲɟɧɚ, ɚ ɩɨɫɥɟ ɷɬɨɝɨ ɧɢɠɧɢɟ ɤɨɧɰɵ ɚɧɤɟɪɨɜ ɫɨɟɞɢɧɹɸɬ ɫɬɹɠɤɚɦɢ ɫ 
ɜɧɟɲɧɢɦɢ ɤɨɧɰɚɦɢ ɩɥɢɬ ɢ ɩɨɞɬɹɝɢɜɚɸɬ ɩɨɫɥɟɞɧɢɟ ɫɬɹɠɤɚɦɢ ɜɜɟɪɯ. Ʉɚɤ ɫ ɬɟɯɧɨ-
ɥɨɝɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɬɚɤ ɢ ɪɟɡɭɥɶɬɚɬɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨ-
ɤɚɡɵɜɚɸɬ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ «ɋɩɨɫɨɛ ɛɨɪɶɛɵ ɫ ɩɭɱɟɧɢɟɦ 
ɩɨɱɜɵ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ» (ɩɚɬ. № 98407). 

Ɉɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɫɤɜɚɠɢɧɧɨɣ ɢ ɳɟɥɟɜɨɣ ɪɚɡɝɪɭɡɤɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ 
ɦɨɠɧɨ ɨɠɢɞɚɬɶ ɭɦɟɧɶɲɟɧɢɹ ɩɭɱɟɧɢɹ ɧɚ (20-40) %. Ɉɞɧɚɤɨ ɪɚɛɨɬɵ ɩɨ ɢɯ ɨɛɪɚɡɨ-
ɜɚɧɢɸ ɹɜɥɹɸɬɫɹ ɬɪɭɞɨёɦɤɢɦɢ, ɩɨɷɬɨɦɭ ɞɚɧɧɵɟ ɫɩɨɫɨɛɵ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ 
ɥɢɲɶ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ ɫɥɚɛɵɯ ɩɥɚɫɬɨɜ ɭɝɥɹ ɢɥɢ ɩɨɪɨɞ. Ɋɟɡɚɧɢɟ 
ɩɨɪɨɞɧɨɣ ɬɨɥɳɢ ɛɨɤɨɜ ɜɵɪɚɛɨɬɤɢ ɳɟɥɹɦɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ ɞɟɣɫɬɜɭɸ-
ɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɱɬɨ ɭɦɟɧɶɲɚɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɭɱɟɧɢɹ, ɧɨ ɩɪɢ ɷɬɨɦ ɧɚɛɥɸɞɚ-
ɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɚɹ ɩɨɬɟɪɹ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɢɦ ɫɰɟɧɚɪɢɣ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠёɧɧɨ-ɞɟɮɨɪ-
ɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɪɨɞ ɢ ɜɥɢɹɧɢɹ ɟɝɨ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ 
ɜ ɰɟɥɨɦ ɞɥɹ ɭɫɥɨɜɢɣ ɩɪɢɦɟɧɟɧɢɹ ɚɧɤɟɪɧɨɝɨ ɤɪɟɩɥɟɧɢɹ ɢ ɧɚɪɟɡɤɢ ɪɚɡɝɪɭɡɨɱɧɵɯ 
ɳɟɥɟɣ ɜ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ, ɩɪɨɜɟɞɟɧɧɨɣ ɧɚ ɝɥɭɛɢɧɟ 1250 ɦ, ɪɢɫ. 4 (ɥɨɤɚɥɶɧɵɟ ɜɵ-
ɪɟɡɤɢ ɢɡ ɦɨɞɟɥɟɣ). ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɜɥɢɹɧɢɹ ɪɚɡɧɵɯ ɫɩɨɫɨɛɨɜ ɤɪɟɩ-
ɥɟɧɢɹ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢɜɚ ɛɵɥ ɩɪɨɜɟɞɟɧ ɪɚɫɱёɬ ɧɚɩɪɹɠёɧɧɨ-ɞɟ-
ɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɪɨɞ ɜɨɤɪɭɝ ɜɵɪɚɛɨɬɤɢ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɤɪɟɩ-
ɥɟɧɢɹ, ɪɢɫ. 4, ɚ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɩɨɥɧɟɧɚ ɫɟɪɢɹ ɪɚɫɱёɬɨɜ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɚɧɤɟɪɨɜ ɜ 

 

Ɋɢɫɭɧɨɤ 3 – ɂɡɦɟɧɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɥɚɜɧɵɯ 
ɧɚɩɪɹɠɟɧɢɣ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɫɢɫɬɟɦɵ ɩɨɞɞɟɪɠɚɧɢɹ 
ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɜɤɥɸɱɚɸɳɟɣ ɪɚɦɧɭɸ ɤɪɟɩɶ, ɚɧ-
ɤɟɪɵ ɢ ɪɚɡɝɪɭɡɨɱɧɵɟ ɳɟɥɢ ɜ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ (ɝɥɭ-
ɛɢɧɚ 1000 ɦ, ɧɚɩɪɹɠɟɧɢɹ ɭɤɚɡɚɧɵ ɜ Ɇɉɚ, ɨɛɪɚɛɨɬɤɚ 

ɜɵɱɢɫɥɟɧɢɣ ɩɪɨɜɟɞɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ MКЭСМКН) 
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ɤɪɨɜɥɟ, ɛɨɤɚɯ ɢ ɜɨɡɥɟ 
ɩɨɱɜɵ ɜɵɪɚɛɨɬɤɢ. ɉɨ-
ɫɤɨɥɶɤɭ ɪɚɡɪɭɲɟɧɢɹ 
ɩɨɪɨɞ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 
ɜɵɪɚɛɨɬɤɢ ɛɨɥɶɲɢɟ, 
ɬɨ ɚɧɤɟɪɵ, ɪɚɫɩɨɥɨ-
ɠɟɧɧɵɟ ɩɨ ɛɨɤɚɦ, ɧɨ 
ɜɜɟɪɯɭ ɜɵɪɚɛɨɬɤɢ, 
ɨɤɚɡɚɥɢ ɧɚ ɫɨɫɬɨɹɧɢɟ 
ɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ ɫɭ-
ɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ 
(ɪɢɫ. 4, ɜ). ȼɦɟɫɬɟ ɫ 
ɬɟɦ, ɚɧɤɟɪɵ, ɪɚɫɩɨɥɨ-
ɠɟɧɧɵɟ ɩɨ ɛɨɤɚɦ ɜɵ-
ɪɚɛɨɬɤɢ, ɧɨ ɜɨɡɥɟ 
ɩɨɱɜɵ, ɜ ɡɨɧɟ 
ɧɚɢɦɟɧɶɲɢɯ ɞɟɮɨɪɦɚ-
ɰɢɣ, ɤɚɪɬɢɧɭ ɪɚɡɪɭɲɟ-
ɧɢɣ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ 
ɢɡɦɟɧɹɸɬ (ɪɢɫ. 4, ɚ 
ɢ ɝ). 

Ɋɚɫɩɨɥɨɠɟɧɢɟ 
ɚɧɤɟɪɨɜ ɩɨ ɛɨɤɚɦ ɜɵ-
ɪɚɛɨɬɤɢ ɜɨɡɥɟ ɤɪɨɜɥɢ 
(ɜ ɡɨɧɟ ɛɨɥɶɲɢɯ ɞɟ-
ɮɨɪɦɚɰɢɣ) ɩɪɢɜɨɞɢɬ ɤ 
ɭɦɟɧɶɲɟɧɢɸ ɧɟɭɩɪɭ-
ɝɢɯ ɫɞɜɢɝɨɜɵɯ ɞɟɮɨɪ-
ɦɚɰɢɣ ɧɚɞ ɚɧɤɟɪɚɦɢ 
ɧɚ 20-30 % ɢ ɫɦɟɳɟ-
ɧɢɣ ɤɪɨɜɥɢ ɧɚ 10 %. 

Ɂɨɧɚ ɪɚɡɪɵɜɧɵɯ ɧɚɪɭ-
ɲɟɧɢɣ ɩɨ ɨɛɴёɦɭ ɧɟ 
ɢɡɦɟɧɹɟɬɫɹ, ɧɨ ɭɝɥɭɛ-
ɥɹɟɬɫɹ ɢ ɤɨɧɰɟɧɬɪɢɪɭ-
ɟɬɫɹ ɜ ɰɟɧɬɪɟ ɤɪɨɜɥɢ, 
ɩɪɢ ɷɬɨɦ ɫɨɫɬɨɹɧɢɟ 
ɩɨɱɜɵ ɜɵɪɚɛɨɬɤɢ ɧɟ 
ɭɥɭɱɲɚɟɬɫɹ. Ⱥɧɤɟɪɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɨ ɧɢɠɧɢɦ ɛɨɤɚɦ ɜɵɪɚɛɨɬɤɢ (ɜ ɡɨɧɟ 
ɧɚɢɦɟɧɶɲɢɯ ɞɟɮɨɪɦɚɰɢɣ) ɦɟɧɟɟ ɷɮɮɟɤɬɢɜɧɵ, ɧɨ ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɫɧɢɠɚɟɬ ɪɚɡɪɭ-
ɲɟɧɢɹ ɨɬ ɫɞɜɢɝɚɸɳɢɯ ɫɢɥ, ɬɨ ɟɫɬɶ ɫɧɢɠɚɟɬ ɩɭɱɟɧɢɟ ɡɚ ɫɱёɬ ɜɵɞɚɜɥɢɜɚɧɢɹ ɩɨɱɜɵ. 

Ɉɞɧɚɤɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɤɚɠɭɳɭɸɫɹ ɛɟɫɩɨɥɟɡɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɜ ɞɚɧɧɵɯ 
ɭɫɥɨɜɢɹɯ ɚɧɤɟɪɨɜ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɛɨɤɨɜ ɜɵɪɚɛɨɬɤɢ, ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɞɨɛɚɜ-
ɥɟɧɢɢ ɚɧɤɟɪɧɨɣ ɤɪɟɩɢ ɜ ɜɟɪɯɧɢɯ ɱɚɫɬɹɯ ɛɨɤɨɜ ɜɵɪɚɛɨɬɤɢ ɧɚɩɪɹɠёɧɧɨ-ɞɟɮɨɪɦɢ-
ɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɟё ɤɪɨɜɥɢ ɢ ɛɨɤɨɜ ɤɚɪɞɢɧɚɥɶɧɨ ɭɥɭɱɲɚɟɬɫɹ, ɪɢɫ. 4, ɞ. ɗɬɨɬ 

  
ɚ)     ɛ) 

  
ɜ)      ɝ) 

  
ɞ)     ɟ) 

 – ɡɨɧɵ ɪɚɡɪɭɲɟɧɢɣ ɨɬ ɫɞɜɢɝɚɸɳɢɯ ɫɢɥ; 
 – ɡɨɧɵ ɪɚɡɪɵɜɚ ɫɩɥɨɲɧɨɫɬɢ 

Ɋɢɫɭɧɨɤ 4 – ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɪɚɡɪɭɲɟɧɢɣ ɦɚɫɫɢɜɚ ɩɨɪɨɞ ɜɨ-
ɤɪɭɝ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ (ɝɥɭɛɢɧɚ 1250 ɦ) ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨ-
ɛɚɯ ɟё ɤɪɟɩɥɟɧɢɹ: ɚ – ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɤɪɟɩɥɟɧɢɹ (ɪɚɦɧɚɹ 
ɤɪɟɩɶ); ɛ – ɪɚɦɧɚɹ ɤɪɟɩɶ ɢ ɚɧɤɟɪɵ ɜ ɤɪɨɜɥɟ; ɜ – ɪɚɦɧɚɹ ɤɪɟɩɶ ɢ 

ɚɧɤɟɪɵ ɜ ɛɨɤɚɯ ɫɜɟɪɯɭ; ɝ – ɪɚɦɧɚɹ ɤɪɟɩɶ ɢ ɚɧɤɟɪɵ ɜ ɛɨɤɚɯ 
ɫɧɢɡɭ; ɞ – ɪɚɦɧɚɹ ɤɪɟɩɶ ɢ ɫɬɹɠɧɵɟ ɚɧɤɟɪɵ ɜ ɛɨɤɚɯ ɫɜɟɪɯɭ ɢ 

ɫɧɢɡɭ (ɩɚɬ. № 96311); ɟ – ɪɚɦɧɚɹ ɤɪɟɩɶ, ɚɧɤɟɪɵ ɢ ɪɚɡɝɪɭɡɨɱɧɵɟ 
ɳɟɥɢ ɜ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ (ɩɚɬ. № 98407) 
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ɫɩɨɫɨɛ ɨɤɚɡɵɜɚɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ ɜ ɩɥɚɧɟ ɩɨɜɵɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɪɨɜɥɢ ɩɭ-
ɬёɦ ɤɪɟɩɥɟɧɢɹ ɛɨɤɨɜ ɜɵɪɚɛɨɬɨɤ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɨɢɫɯɨɞɢɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɭɦɟɧɶ-
ɲɟɧɢɟ ɫɦɟɳɟɧɢɣ ɤɪɨɜɥɢ (ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɪɟɩɥɟɧɢɹ ɛɟɡ ɫɬɹɠɤɢ, ɪɢɫ. 4, ɜ, ɝ) ɟɳё 
ɧɚ (5-15) %, ɧɟɭɩɪɭɝɢɯ ɫɞɜɢɝɨɜɵɯ ɞɟɮɨɪɦɚɰɢɣ – ɧɚ 10 %. Ɂɨɧɚ ɪɚɡɪɵɜɧɵɯ ɧɚɪɭ-
ɲɟɧɢɣ ɜ ɤɪɨɜɥɟ ɫɨɤɪɚɳɚɟɬɫɹ ɜ ɬɪɢ ɪɚɡɚ, ɚ ɫɨɫɬɨɹɧɢɟ ɩɨɱɜɵ ɜɵɪɚɛɨɬɤɢ ɧɟ ɢɡɦɟ-
ɧɹɟɬɫɹ. Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɨɱɜɵ ɜɵɪɚɛɨɬɤɢ, ɨɫɬɚɜɢɜ ɚɧɤɟɪɚ ɜɨɡɥɟ ɤɪɨɜɥɢ 
ɫ ɰɟɥɶɸ ɟё ɭɤɪɟɩɥɟɧɢɹ, ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜ ɛɨɤɚɯ ɧɚɞ ɭɝɨɥɶɧɵɦ ɩɥɚɫɬɨɦ ɛɵɥɢ ɫɦɨ-
ɞɟɥɢɪɨɜɚɧɵ ɪɚɡɝɪɭɡɨɱɧɵɟ ɳɟɥɢ, ɪɢɫ. 4,ɟ. 

Ɋɚɡɝɪɭɡɨɱɧɵɟ ɳɟɥɢ ɫɩɨɫɨɛɫɬɜɭɸɬ ɫɦɟɳɟɧɢɸ ɦɚɤɫɢɦɭɦɨɜ ɧɚɩɪɹɠɟɧɢɣ 
ɜɝɥɭɛɶ ɦɚɫɫɢɜɚ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜɵɪɚɛɨɬɤɢ. ɉɪɢ ɷɬɨɦ ɜ 2,5 ɪɚɡɚ ɭɜɟɥɢɱɢɥɚɫɶ 
ɧɚɝɪɭɡɤɚ ɧɚ ɚɧɤɟɪɵ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɜɵɪɚɛɨɬɤɢ, ɱɬɨ ɤɚɪɞɢɧɚɥɶɧɨ ɭɥɭɱɲɚɟɬ ɫɨ-
ɫɬɨɹɧɢɟ ɩɨɱɜɵ, ɧɨ ɭɯɭɞɲɚɟɬ ɫɨɫɬɨɹɧɢɟ ɤɪɨɜɥɢ. ɂɫɱɟɡɥɚ ɡɨɧɚ ɪɚɡɪɵɜɧɵɯ ɧɚɪɭɲɟ-
ɧɢɣ ɜ ɩɨɱɜɟ, ɫɦɟɳɟɧɢɟ ɩɨɱɜɵ ɫɬɚɥɨ ɛɥɢɡɤɢɦ ɤ ɧɭɥɟɜɵɦ. Ɉɞɧɚɤɨ ɡɨɧɚ ɪɚɡɪɵɜɧɵɯ 
ɧɚɪɭɲɟɧɢɣ ɜ ɤɪɨɜɥɟ ɜɵɪɨɫɥɚ ɞɨ 70 %, ɡɨɧɚ ɧɟɭɩɪɭɝɢɯ ɫɞɜɢɝɨɜɵɯ ɞɟɮɨɪɦɚɰɢɣ 
ɭɜɟɥɢɱɢɥɚɫɶ ɞɨ 40 %. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɨɫɬɨɹɧɢɟ ɩɨɱɜɵ ɩɪɨɝɧɨɡɢɪɭɟɬɫɹ ɯɨɪɨɲɟɟ, 
ɧɨ, ɜɦɟɫɬɟ ɫ ɬɟɦ, ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ ɤɪɟɩɥɟɧɢɢ ɤɪɨɜɥɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡɜɟɫɬɧɵɟ ɫɩɨɫɨɛɵ ɛɨɪɶɛɵ ɫ ɩɭɱɟɧɢɟɦ ɩɨɪɨɞ ɩɪɢɦɟɧɢɦɵ 
ɜ ɭɡɤɢɯ ɩɪɟɞɟɥɚɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ, ɟɫɥɢ ɢ ɪɟɲɚɸɬ ɡɚɞɚɱɭ ɪɚɡ-
ɝɪɭɡɤɢ ɦɚɫɫɢɜɚ ɜ ɩɨɱɜɟ ɜɵɪɚɛɨɬɤɢ, ɬɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɚɤɬɢɜɢɡɢɪɭɸɬ ɪɚɡɪɭɲɟɧɢɟ 
ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɤɪɨɜɥɢ. ɑɚɳɟ ɜɫɟɝɨ ɨɧɢ ɬɟɯɧɢɱɟɫɤɢ ɫɥɨɠɧɵ, ɷɧɟɪɝɨ- ɢ 
ɦɚɬɟɪɢɚɥɨёɦɤɢ ɢ, ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ, ɧɟ ɨɩɪɚɜɞɵɜɚɸɬ ɜɥɨɠɟɧɧɵɯ ɜ ɧɢɯ ɫɪɟɞɫɬɜ. 
ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɜ ɩɪɚɤɬɢɤɟ ɪɚɡɪɚɛɨɬɤɢ ɭɝɨɥɶɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɨɫ-
ɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɛɨɪɶɛɵ ɫ ɩɭɱɟɧɢɟɦ ɩɨɪɨɞ ɨɫɬɚёɬɫɹ ɢɯ ɩɨɞɪɵɜɤɚ, ɬɨ ɟɫɬɶ, ɥɢɤ-
ɜɢɞɢɪɭɸɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟɞɫɬɜɢɹ ɹɜɥɟɧɢɹ, ɚ ɧɟ ɟɝɨ ɩɪɢɱɢɧɵ. Ȼɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵ 
ɫɩɨɫɨɛɵ ɛɨɪɶɛɵ ɫ ɩɭɱɟɧɢɟɦ ɧɚ ɨɫɧɨɜɟ ɫɬɚɥɟɩɨɥɢɦɟɪɧɨɣ ɚɧɤɟɪɧɨɣ ɤɪɟɩɢ ɜɵɫɨ-
ɤɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɩɪɨɳɟ ɢ ɷɤɨ-
ɧɨɦɢɱɟɫɤɢ ɞɟɲɟɜɥɟ ɞɨɛɚɜɢɬɶ ɜ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɣ ɩɚɫɩɨɪɬ ɤɪɟɩɥɟɧɢɹ ɨɞɢɧ ɢɥɢ 
ɧɟɫɤɨɥɶɤɨ ɪɹɞɨɜ ɫɬɚɥɟɩɨɥɢɦɟɪɧɨɣ ɚɧɤɟɪɧɨɣ ɤɪɟɩɢ ɜ ɛɨɤɚ ɜɵɪɚɛɨɬɤɢ, ɱɬɨɛɵ ɩɟ-
ɪɟɧɟɫɬɢ ɧɚɝɪɭɡɤɭ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɟё ɤɨɧɬɭɪɚ. ɇɚ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɣ ɜɨɤɪɭɝ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢɦɟɟɬ ɧɚɥɢɱɢɟ 
ɩɪɨɱɧɵɯ ɫɥɨёɜ ɩɟɫɱɚɧɢɤɚ ɜ ɟё ɤɪɨɜɥɟ ɢ ɩɨɱɜɟ, ɤɨɧɤɪɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɢɯ ɡɚɥɟɝɚ-
ɧɢɹ, ɫ ɭɱёɬɨɦ ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɹɬɶ ɫɩɨɫɨɛɵ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɪɚɛɨɬɨɤ 
ɜ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ. ɉɚɫɩɨɪɬ ɤɪɟɩɥɟɧɢɹ ɜɵɪɚɛɨɬɨɤ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɵɜɚɬɶ 
ɬɨɥɶɤɨ ɞɥɹ ɤɨɧɤɪɟɬɧɵɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 
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