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ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɨɱɢɫɬɤɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ» ɫɨɞɟɪɠɢɬ 57 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 2 

ɩɪɢɥɨɠɟɧɢɹ, 31 ɢɥɥɸɫɬɪɚɰɢɣ, 2 ɬɚɛɥɢɰɵ, 21 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ȺȼɌɈɆȺɌɂɁȺɐɂə, ɈɑɂɋɌɄȺ, ɆɈȾȿɅɂɊɈȼȺɇɂȿ, SIMINTECH, 

ɋɌɈɑɇɕȿ ȼɈȾɕ, ɆɈȾɍɅɖɇɕȿ ɍɋɌȺɇɈȼɄɂ, ɇȿɎɌȿɋɈȾȿɊɀȺɓɂȿ 

ɋɌɈɑɇɕȿ ȼɈȾɕ 

ɐɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɟɮɬɢ ɧɚ 

ɩɪɢɪɨɞɧɵɟ ɜɨɞɨɟɦɵ ɧɚ ɨɫɧɨɜɟ ɪɚɡɪɚɛɨɬɤɢ ɛɢɨɫɨɪɛɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ 

ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ.  

Ⱥɤɬɭɚɥɶɧɨɫɬɶɸ ɬɟɦɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɛɨɪɶɛɚ ɫ ɪɚɡɥɢɜɚɦɢ ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɩɪɢ ɚɜɚɪɢɹɯ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɞɥɹ ɜɫɟɝɨ 

ɦɢɪɚ. Ȼɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɟɮɬɢ ɩɨɩɚɞɚɟɬ ɜ ɩɪɢɪɨɞɧɵɟ ɜɨɞɨɟɦɵ ɢ ɪɟɤɢ, ɩɪɢ ɟɟ 

ɩɟɪɟɜɨɡɤɚɯ ɜɨɞɧɵɦ ɩɭɬɟɦ, ɢ ɫɨ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɩɪɟɞɩɪɢɹɬɢɣ 

ɧɟɮɬɟɞɨɛɵɜɚɸɳɟɣ ɢ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. Ɋɚɡɥɢɜɵ, 

ɭɬɟɱɤɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɚ ɬɚɤɠɟ ɨɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɤɚɤ ɩɨɤɚɡɵɜɚɟɬ ɧɚɦ 

ɩɪɚɤɬɢɤɚ, ɧɟɢɡɛɟɠɧɵ ɩɪɢ ɞɨɛɵɱɟ ɧɟɮɬɢ, ɩɟɪɟɪɚɛɨɬɤɟ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ. 

Ɉɫɧɨɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ 

ɧɟɮɬɟɞɨɛɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ.  

Ɋɟɡɭɥɶɬɚɬɨɦ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ, ɩɨɫɬɪɨɟɧɢɟ ɫɬɪɭɤɬɭɪɧɨɣ 

ɫɯɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɩɢɫɚɧɢɟ 

ɚɥɝɨɪɢɬɦɚ ɪɚɛɨɬɵ ɝɥɚɜɧɨɝɨ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ ɫɨɡɞɚɧɚ 

ɤɨɦɩɶɸɬɟɪɧɚɹ ɞɢɧɚɦɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɜ ɫɪɟɞɟ Simintech, ɩɨɡɜɨɥɹɸɳɚɹ 

ɨɩɪɟɞɟɥɢɬɶ ɜɥɢɹɧɢɟ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ 

ɫɢɫɬɟɦɭ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ ɢ ɧɚ ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ. 
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Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ – ɨɫɧɨɜɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ, ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ  ɤɨɬɨɪɨɝɨ ɩɪɨɞɜɢɝɚɟɬɫɹ ɜ ɦɟɠɞɭɧɚɪɨɞɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ. ȼɫɟ, 

ɱɬɨ ɪɚɧɶɲɟ ɜɵɩɨɥɧɹɥ ɫɚɦ ɱɟɥɨɜɟɤ, ɮɭɧɤɰɢɢ, ɧɟ ɬɨɥɶɤɨ ɮɢɡɢɱɟɫɤɢɟ, ɧɨ ɢ 

ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ, ɩɨɫɬɟɩɟɧɧɨ ɩɟɪɟɯɨɞɹɬ ɤ ɬɟɯɧɢɤɟ, ɤɨɬɨɪɚɹ ɫɚɦɚ ɜɵɩɨɥɧɹɟɬ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɪɚɛɨɬɭ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɧɚɞ ɧɢɦɢ. ȼɨɬ ɬɚɤɨɟ ɬɟɩɟɪɶ 

ɝɟɧɟɪɚɥɶɧɨɟ ɪɭɫɥɨ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. Ɋɨɥɶ ɱɟɥɨɜɟɤɚ ɜɨ ɦɧɨɝɢɯ ɨɬɪɚɫɥɹɯ 

ɭɠɟ ɫɜɨɞɢɬɫɹ ɥɢɲɶ ɤ ɤɨɧɬɪɨɥɸ ɧɚɞ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ. 

ɉɪɢɦɟɧɟɧɢɟ ɤɨɦɩɥɟɤɫɧɵɯ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɫɨɜɪɟɦɟɧɧɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ 

ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ, ɦɢɧɢɦɢɡɢɪɭɟɬ 

ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ. ɋ ɩɨɦɨɳɶɸ 

ɫɢɫɬɟɦ  ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɫɤɥɸɱɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɫɩɨɥɧɟɧɢɹ ɫɨɬɪɭɞɧɢɤɨɦ 

ɨɞɧɨɨɛɪɚɡɧɵɯ ɨɩɟɪɚɰɢɣ. 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɭɫɬɪɨɣɫɬɜ ɜɜɨɞɚ, 

ɞɚɬɱɢɤɨɜ (ɫɟɧɫɨɪɨɜ), ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɭɩɪɚɜɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ 

(ɤɨɧɬɪɨɥɥɟɪɨɜ), ɭɫɬɪɨɣɫɬɜ ɜɵɜɨɞɚ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɷɥɟɤɬɪɨɧɧɭɸ ɬɟɯɧɢɤɭ ɢ 

ɦɟɬɨɞɵ ɜɵɱɢɫɥɟɧɢɣ, ɢɧɨɝɞɚ ɤɨɩɢɪɭɸɳɢɟ ɧɟɪɜɧɵɟ ɢ ɦɵɫɥɢɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ 

ɱɟɥɨɜɟɤɚ.  

ȼ ɨɞɧɨɦ ɪɹɞɭ ɫ ɬɟɪɦɢɧɨɦ «ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ», ɩɪɢɦɟɧɹɟɬɫɹ ɩɨɧɹɬɢɟ 

«ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ», ɜɵɞɟɥɹɸɳɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɶɲɭɸ ɪɨɥɶ ɭɱɚɫɬɢɹ 

ɱɟɥɨɜɟɤɚ ɜ ɩɪɨɰɟɫɫɟ. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɝɪɹɡɧɟɧɢɟɦ ɜɨɞɨɟɦɨɜ ɹɜɥɹɟɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɨ ɨɱɢɳɟɧɧɵɟ 

ɫɬɨɱɧɵɟ ɜɨɞɵ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ. ɇɟɮɬɟɩɪɨɞɭɤɬɵ, ɩɨɩɚɞɚɹ ɜ 

ɜɨɞɨɟɦɵ, ɫɨɡɞɚɸɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɮɨɪɦɵ ɡɚɝɪɹɡɧɟɧɢɹ: ɩɥɚɜɚɸɳɭɸ ɧɟɮɬɹɧɭɸ 

ɩɥɟɧɤɭ, ɨɫɟɜɲɢɟ ɧɚ ɞɧɨ ɬɹɠɟɥɵɟ ɮɪɚɤɰɢɢ ɢ ɬ.ɞ. ɉɪɢ ɷɬɨɦ ɫɧɢɠɚɟɬɫɹ 

ɫɚɦɨɨɱɢɳɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɞɨɟɦɨɜ, ɢ ɜɨɞɚ ɩɪɢɨɛɪɟɬɚɟɬ ɬɨɤɫɢɱɧɵɟ 

ɫɜɨɣɫɬɜɚ. Ⱥɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɩɨɤɚɡɵɜɚɟɬ 

http://ru.wikipedia.org/wiki/%D0%A3%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE_%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%A3%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE_%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%94%D0%B0%D1%82%D1%87%D0%B8%D0%BA
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BD%D1%81%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BF%D0%BE%D0%BB%D0%BD%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D1%8F%D1%8E%D1%89%D0%B5%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D1%8F%D1%8E%D1%89%D0%B5%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%A3%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE_%D0%B2%D1%8B%D0%B2%D0%BE%D0%B4%D0%B0
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ɭɯɭɞɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɨɱɢɳɚɬɶ ɫɬɨɱɧɵɟ 

ɜɨɞɵ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɜ ɫɢɫɬɟɦɚɯ ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ȼ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɞɥɹ ɩɪɨɹɜɥɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɢɡ ɫɬɨɱɧɵɯ 

ɜɨɞ ɩɪɢɦɟɧɹɸɬɫɹ ɦɟɯɚɧɢɱɟɫɤɢɦ, ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɦ 

ɦɟɬɨɞɨɦ, ɧɢ ɨɞɢɧ ɢɡ ɧɢɯ ɧɟ ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦ. Ʉɚɠɞɚɹ ɝɪɭɩɩɚ ɦɟɬɨɞɨɜ 

ɢɦɟɟɬ ɨɩɪɟɞɟɥɟɧɧɭɸ ɨɛɥɚɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɜ ɤɨɬɨɪɨɣ ɨɧɚ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɨɣ. Ⱥɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɩɟɪɫɩɟɤɬɢɜ ɪɚɡɜɢɬɢɹ 

ɬɟɯɧɨɥɨɝɢɣ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ 

ɬɨɦ, ɱɬɨ ɚɤɬɭɚɥɶɧɨɫɬɶ ɜɵɛɨɪɚ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɦɟɬɨɞɚ ɨɱɢɫɬɤɢ ɨɬ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɚɜɚ, ɤɨɧɰɟɧɬɪɚɰɢɢ, ɪɟɠɢɦɚ ɩɨɫɬɭɩɥɟɧɢɹ ɢ 

ɨɛɴɟɦɚ ɲɥɚɤɚ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɱɢɳɟɧɧɨɣ ɜɨɞɟ, ɧɟɨɛɯɨɞɢɦɨɫɬɢ  

ɪɟɝɟɧɟɪɚɰɢɢ ɢ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɵ ɫ ɭɱɟɬɨɦ ɪɟɝɢɨɧɚɥɶɧɵɯ 

ɭɫɥɨɜɢɣ. Ɇɟɬɨɞɵ ɷɥɟɤɬɪɨɨɛɪɚɛɨɬɤɢ ɩɨɥɭɱɢɥɢ ɪɚɡɜɢɬɢɟ ɤɚɤ ɷɮɮɟɤɬɢɜɧɵɟ ɢ 

ɩɪɨɝɪɟɫɫɢɜɧɵɟ, ɬɚɤ ɤɚɤ ɩɪɢ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɨɥɟɜɨɣ ɫɨɫɬɚɜ 

ɢ ɨɛɪɚɡɭɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɚ. Ⱦɥɹ ɭɫɥɨɜɢɣ ɋɢɛɢɪɢ ɢ 

Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ ɨɧɢ ɢɦɟɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɟɪɟɞ 

ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ[1]. 
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1 Ɉɩɢɫаɧɢɟ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɫɢɫɬɟɦɵ ɨчɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠащɢɯ 

ɫɬɨчɧɵɯ вɨɞ 

 

1.1 ɋɩɨɫɨɛɵ ɨɱɢɫɬɤɢ ɜɨɞɵ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ 

 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɜ ɪɚɡɧɵɯ ɨɬɪɚɫɥɹɯ ɤ ɤɚɱɟɫɬɜɭ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ 

ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. ɉɪɨɦɵɲɥɟɧɧɵɟ ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ ɜɨɞɵ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɟɣ ɧɚɞɥɟɠɚɳɢɟ ɩɨɤɚɡɚɬɟɥɢ ɢ ɧɟɨɛɯɨɞɢɦɵɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ 

ɫɜɨɣɫɬɜɚ. Ɍɟɦ ɫɚɦɵɦ ɫɨɡɞɚɸɬɫɹ ɭɫɥɨɜɢɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɫɥɨɠɧɟɣɲɢɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 

Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɣ ɧɟɮɬɶɸ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 

ɹɜɥɹɸɬɫɹ ɞɨɛɵɜɚɸɳɢɟ ɩɪɟɞɩɪɢɹɬɢɹ, ɫɢɫɬɟɦɵ ɩɟɪɟɤɚɱɤɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, 

ɧɟɮɬɹɧɵɟ ɬɟɪɦɢɧɚɥɵ ɢ ɧɟɮɬɟɛɚɡɵ, ɯɪɚɧɢɥɢɳɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, 

ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɬɪɚɧɫɩɨɪɬ, ɪɟɱɧɵɟ ɢ ɦɨɪɫɤɢɟ ɧɟɮɬɟɧɚɥɢɜɧɵɟ ɬɚɧɤɟɪɵ, 

ɚɜɬɨɡɚɩɪɚɜɨɱɧɵɟ ɤɨɦɩɥɟɤɫɵ ɢ ɫɬɚɧɰɢɢ. Ɉɛɴɟɦɵ ɨɬɯɨɞɨɜ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ 

ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɢɣ, ɫɤɨɩɢɜɲɢɟɫɹ ɧɚ ɨɬɞɟɥɶɧɵɯ ɨɛɴɟɤɬɚɯ, ɫɨɫɬɚɜɥɹɸɬ ɞɟɫɹɬɤɢ ɢ 

ɫɨɬɧɢ ɬɵɫɹɱ ɤɭɛɨɦɟɬɪɨɜ. Ɂɧɚɱɢɬɟɥɶɧɨɟ ɱɢɫɥɨ ɯɪɚɧɢɥɢɳ ɧɟɮɬɟɲɥɚɦɨɜ ɢ 

ɨɬɯɨɞɨɜ, ɩɨɫɬɪɨɟɧɧɵɯ ɫ ɧɚɱɚɥɚ 50-ɯ ɝɨɞɨɜ, ɩɪɟɜɪɚɬɢɥɨɫɶ ɢɡ ɫɪɟɞɫɬɜɚ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɢɣ ɜ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɣ ɢɫɬɨɱɧɢɤ ɬɚɤɢɯ 

ɡɚɝɪɹɡɧɟɧɢɣ. [2]. 

ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɡɚɝɪɹɡɧɢɬɟɥɹɦɢ ɫɬɨɱɧɵɯ ɜɨɞ 

ɹɜɥɹɸɬɫɹ ɧɟɮɬɟɩɪɨɞɭɤɬɵ – ɧɟɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɚɹ ɝɪɭɩɩɚ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

ɧɟɮɬɢ, ɦɚɡɭɬɚ, ɤɟɪɨɫɢɧɚ, ɦɚɫɟɥ ɢ ɢɯ ɩɪɢɦɟɫɟɣ, ɤɨɬɨɪɵɟ ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɜɵɫɨɤɨɣ 

ɬɨɤɫɢɱɧɨɫɬɢ, ɩɪɢɧɚɞɥɟɠɚɬ, ɩɨ ɞɚɧɧɵɦ ɘɇȿɋɄɈ, ɤ ɱɢɫɥɭ ɞɟɫɹɬɢ ɧɚɢɛɨɥɟɟ 

ɨɩɚɫɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɇɟɮɬɟɩɪɨɞɭɤɬɵ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ 

ɜ ɪɚɫɬɜɨɪɚɯ ɜ ɷɦɭɥɶɝɢɪɨɜɚɧɧɨɦ, ɪɚɫɬɜɨɪɟɧɧɨɦ ɜɢɞɟ ɢ ɨɛɪɚɡɨɜɵɜɚɬɶ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɚɜɚɸɳɢɣ ɫɥɨɣ. 

Ɉɫɧɨɜɧɵɟ ɜɨɩɪɨɫɵ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɚɬɶ ɧɚ 

ɨɫɧɨɜɟ ɫɥɟɞɭɸɳɢɯ ɩɪɢɧɰɢɩɨɜ: 
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- ɮɨɪɦɚ ɢ ɦɚɫɲɬɚɛɵ ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɢɡɦɟɪɢɦɵ 

ɫ ɡɚɩɚɫɚɦɢ ɧɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ; 

- ɧɟɢɡɛɟɠɧɵɟ ɨɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨɥɠɧɵ ɩɨɩɚɫɬɶ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

ɜ ɮɨɪɦɟ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɛɟɡɜɪɟɞɧɵɯ ɞɥɹ ɠɢɡɧɢ. Ɉɫɨɛɟɧɧɨ ɷɬɨ ɨɬɧɨɫɢɬɫɹ ɤ 

ɜɨɞɧɵɦ ɪɟɫɭɪɫɚɦ[3]. 

ɉɪɢɪɨɞɧɚɹ ɜɨɞɚ – ɧɟ ɬɨɥɶɤɨ ɢɫɬɨɱɧɢɤ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɧɨɟ 

ɫɪɟɞɫɬɜɨ, ɧɨ ɢ ɫɪɟɞɚ ɨɛɢɬɚɧɢɹ ɠɢɜɨɬɧɵɯ ɢ ɪɚɫɬɟɧɢɣ. Ʉɪɭɝɨɜɨɪɨɬ ɜɨɞɵ ɜ 

ɩɪɢɪɨɞɟ ɫɨɡɞɚɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɠɢɡɧɢ ɱɟɥɨɜɟɱɟɫɬɜɚ ɧɚ Ɂɟɦɥɟ. 

ɉɪɨɢɫɯɨɠɞɟɧɢɟ ɜɨɞɵ ɧɚ ɡɟɦɥɟ ɫɜɹɡɚɧɨ ɫ ɩɪɨɢɫɯɨɠɞɟɧɢɟɦ ɫɚɦɨɣ Ɂɟɦɥɢ. 

ɋɭɳɟɫɬɜɭɟɬ ɞɜɟ ɝɢɩɨɬɟɡɵ ɨɛɪɚɡɨɜɚɧɢɹ ɜɨɞɵ ɧɚ Ɂɟɦɥɟ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɷɬɨ 

ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɝɨɬɨɜɵɯ ɦɨɥɟɤɭɥ ɜɨɞɵ ɜ ɝɚɡɨɩɵɥɟɜɨɦ ɨɛɥɚɤɟ, ɢɡ ɤɨɬɨɪɨɝɨ 

ɩɪɨɢɡɨɲɥɚ Ɂɟɦɥɹ ɢ ɤɨɬɨɪɨɟ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɤɨɦɟɬɚɯ ɢ ɦɟɬɟɨɪɢɬɚɯ ɫɟɝɨɞɧɹ. ȼɨ 

ɜɬɨɪɨɦ ɫɥɭɱɚɟ ɜɨɞɚ ɨɛɪɚɡɨɜɚɥɚɫɶ ɢɡ ɜɨɞɨɪɨɞɚ ɢ ɤɢɫɥɨɪɨɞɚ ɩɨɫɥɟ ɤɨɧɞɟɧɫɚɰɢɢ 

ɝɚɡɨɩɵɥɟɜɨɝɨ ɨɛɥɚɤɚ ɜ ɩɥɚɧɟɬɭ Ɂɟɦɥɹ. ȼɩɨɫɥɟɞɫɬɜɢɢ ɩɪɢ ɩɨɜɵɲɟɧɢɢ 

ɬɟɦɩɟɪɚɬɭɪɵ ɧɟɞɪ Ɂɟɦɥɢ ɢ ɢɯ ɞɟɝɚɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɜ ɩɪɨɰɟɫɫɟ ɦɢɝɪɚɰɢɢ ɜɨɞɨɪɨɞɚ 

ɢ ɤɢɫɥɨɪɨɞɚ ɢɡ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɩɥɚɧɟɬɵ ɤ ɩɟɪɢɮɟɪɢɢ ɢ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ 

ɨɛɪɚɡɨɜɚɥɢɫɶ ɦɨɥɟɤɭɥɵ ɜɨɞɵ[4]. 

ɉɪɨɢɫɯɨɠɞɟɧɢɟ ɜɨɞɵ, ɟɟ ɩɟɪɜɢɱɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ ɤɚɤ ɪɚɫɬɜɨɪɢɬɟɥɹ ɢ ɟɟ 

ɦɢɝɪɚɰɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɟɞɢɧɨɟ ɰɟɥɨɟ ɜ ɢɡɭɱɟɧɢɢ ɩɪɢɪɨɞɧɨɣ ɜɨɞɵ. 

Ɉɞɧɢɦ ɢɡ ɧɟɜɨɫɩɨɥɧɢɦɵɯ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɹɜɥɹɟɬɫɹ ɧɟɮɬɶ, ɤɨɬɨɪɚɹ ɜ 

ɩɪɨɰɟɫɫɟ ɞɨɛɵɱɢ, ɬɪɚɧɫɩɨɪɬɚ, ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɩɨɫɬɨɹɧɧɨ 

ɫɨɩɪɢɤɚɫɚɟɬɫɹ ɫ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ ɢ ɡɚɝɪɹɡɧɹɟɬ ɟɟ, ɨɫɨɛɟɧɧɨ ɜɨɞɭ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɡɚɳɢɬɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ 

ɫɬɨɱɧɵɯ ɜɨɞ – ɨɞɧɚ ɢɡ ɝɥɚɜɧɵɯ ɡɚɞɚɱ. Ɇɟɪɨɩɪɢɹɬɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɨɱɢɫɬɤɭ 

ɜɨɞɵ ɨɬ ɧɟɮɬɢ, ɩɨɦɨɝɭɬ ɫɛɟɪɟɱɶ ɨɩɪɟɞɟɥɟɧɧɵɟ ɤɨɥɢɱɟɫɬɜɚ ɧɟɮɬɢ ɢ ɫɨɯɪɚɧɢɬɶ 

ɱɢɫɬɵɦ ɜɨɡɞɭɲɧɵɣ ɢ ɜɨɞɧɵɣ ɛɚɫɫɟɣɧɵ. ɇɚ ɡɟɦɧɨɦ ɲɚɪɟ ɦɧɨɝɨ ɜɨɞɵ, ɧɨ ɱɢɫɬɨɣ 

ɩɪɟɫɧɨɣ ɜɨɞɵ ɨɱɟɧɶ ɦɚɥɨ. Ʉɪɭɝɨɜɨɪɨɬ ɜɨɞɵ ɜ ɩɪɢɪɨɞɟ ɫɨɡɞɚɟɬ ɧɟɨɛɯɨɞɢɦɵɟ 

ɭɫɥɨɜɢɹ ɞɥɹ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɱɟɥɨɜɟɱɟɫɬɜɚ ɧɚ ɡɟɦɥɟ. 
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Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɚɤɬɭɚɥɶɧɵɯ ɡɚɞɚɱ ɜ ɨɛɥɚɫɬɢ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɟɨɛɯɨɞɢɦɵ ɨɩɪɟɞɟɥɟɧɧɵɟ ɡɧɚɧɢɹ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ. ɍɱɟɛɧɵɟ 

ɩɪɨɝɪɚɦɦɵ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɜɨ ɦɧɨɝɢɯ ɭɧɢɜɟɪɫɢɬɟɬɚɯ ɢ ɢɧɫɬɢɬɭɬɚɯ ɦɨɠɧɨ  

ɪɚɡɛɢɬɶ ɧɚ ɞɜɟ ɤɪɭɩɧɵɟ ɝɪɭɩɩɵ: 

- ɪɟɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɜɨɩɪɨɫɨɜ ɜ ɩɨɥɢɬɢɱɟɫɤɨɦ, ɸɪɢɞɢɱɟɫɤɨɦ, 

ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɢ ɞɪɭɝɢɯ ɝɭɦɚɧɢɬɚɪɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ; 

-   ɪɟɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɜɨɩɪɨɫɨɜ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɚɫɩɟɤɬɟ, ɝɞɟ ɪɟɲɚɸɬɫɹ 

ɨɛɳɟɬɟɯɧɢɱɟɫɤɢɟ ɡɚɞɚɱɢ ɢɥɢ ɱɚɫɬɧɵɟ ɡɚɞɚɱɢ ɨɬɞɟɥɶɧɨɣ ɢɥɢ ɛɥɢɡɤɢɯ ɨɬɪɚɫɥɟɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

Ɇɟɬɨɞɵ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɜɵɛɢɪɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɜɢɞɚ: 

ɛɵɬɨɜɵɟ, ɩɪɨɦɵɲɥɟɧɧɵɟ ɢ ɞɨɠɞɟɜɵɟ. ɋɬɨɱɧɵɟ ɜɨɞɵ ɧɟɮɬɹɧɨɣ ɢ 

ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɨɞɟɪɠɚɬ ɧɟɮɬɶ, ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɢ 

ɪɚɡɥɢɱɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ (ɬɟɬɪɚɷɬɢɥɫɜɢɧɟɰ, ɮɟɧɨɥɵ ɢ ɞɪ.). ɗɬɢ ɫɬɨɱɧɵɟ 

ɜɨɞɵ ɦɨɠɧɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

Ɍɚɛɥɢɰɚ 1 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɬɨɱɧɵɯ ɜɨɞ 

ɋɬɨɱɧɵɟ ɜɨɞɵ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɩɨɥɭɱɟɧɢɟɦ ɫɬɨɱɧɵɯ 
ɜɨɞ 

Ɇɟɬɨɞɵ ɜɬɨɪɢɱɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞ ɢ 
ɢɡɜɥɟɱɟɧɢɟ ɢɡ ɧɢɯ 
ɩɨɥɟɡɧɵɯ ɜɟɳɟɫɬɜ 

Ⱦɢɫɩɟɪɫɧɵɣ ɫɨɫɬɚɜ 
ɡɚɝɪɹɡɧɢɬɟɥɹ 

ɋɜɨɛɨɞɧɵɟ ɢ ɫɜɹɡɚɧɧɵɟ, 
ɜɨɞɵ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ 
ɫɵɪɶɟ ɢ ɢɫɯɨɞɧɵɯ 
ɩɪɨɞɭɤɬɚɯ 

ɇɟɪɚɫɬɜɨɪɢɦɵɟ 
ɩɪɢɦɟɫɢ ɫ ɱɚɫɬɢɰɚɦɢ 10-

5 – 10-4 ɦ ɢ ɛɨɥɟɟ 

ɉɪɨɦɵɜɧɵɟ ɜɨɞɵ ɇɨɥɥɨɢɞɧɵɟ ɪɚɫɬɜɨɪɵ 

ȼɨɞɧɵɟ ɷɤɫɬɪɚɤɬɵ ɢ 
ɚɞɫɨɪɛɰɢɨɧɧɵɟ 
ɠɢɞɤɨɫɬɢ 

Ɋɚɫɬɜɨɪɟɧɧɵɟ ɝɚɡɵ ɢ 
ɦɨɥɟɤɭɥɹɪɧɨ – 
ɪɚɫɬɜɨɪɢɦɵɟ 
ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ 

Ɉɯɥɚɠɞɚɸɳɢɟ 
ɠɢɞɤɨɫɬɢ 

ɗɥɟɤɬɪɨɥɢɬɵ 
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Ⱦɜɚ ɩɟɪɜɵɯ ɧɚɩɪɚɜɥɟɧɢɹ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɧɟ ɩɨɡɜɨɥɹɸɬ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ 

ɩɪɢɦɟɫɢ ɫɬɨɱɧɵɯ ɜɨɞ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɧɰɢɩɨɜ ɜɵɛɨɪɚ 

ɷɮɮɟɤɬɢɜɧɵɯ ɫɢɫɬɟɦ ɨɱɢɫɬɤɢ. Ɍɪɟɬɶɟ ɧɚɩɪɚɜɥɟɧɢɟ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɫ ɷɬɨɣ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ. ȿɝɨ ɫɭɳɧɨɫɬɶ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜɫɟ 

ɫɬɨɱɧɵɟ ɜɨɞɵ ɞɟɥɹɬɫɹ ɩɨ ɞɢɫɩɟɪɫɢɨɧɧɨɦɭ ɫɨɫɬɚɜɭ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɧɚ 

ɱɟɬɵɪɟ ɝɪɭɩɩɵ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɬɪɟɬɶɟɣ ɝɪɭɩɩɵ ɩɨɡɜɨɥɹɟɬ ɞɥɹ ɤɚɠɞɨɣ ɢɡ ɜɵɲɟ 

ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɝɪɭɩɩ ɩɪɟɞɥɨɠɢɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ ɜɨɞɵ. 

Ⱦɨ ɧɟɞɚɜɧɟɝɨ ɜɪɟɦɟɧɢ ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɬɜɨɪɟɧɧɨɣ ɧɟɮɬɢ ɜ ɜɨɞɟ 

ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɥɢ. ɋɨɜɪɟɦɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɫɭɞɢɬɶ ɨ ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɪɚɡɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɜɨɞɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ[6]. 

ɉɪɢ ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɤɨɧɬɚɤɬɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɫ ɜɨɞɨɣ ɛɟɡ 

ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɩɨɫɥɟɞɧɢɯ ɤɨɥɢɱɟɫɬɜɨ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɩɟɪɟɲɟɞɲɢɯ ɜ ɜɨɞɭ, ɫ 

ɭɜɟɥɢɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɜɨɡɪɚɫɬɚɟɬ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɧɬɚɤɬɚ ɨɬ 2 ɞɨ 120 ɱɚɫɨɜ 

ɤɨɥɢɱɟɫɬɜɨ ɧɟɮɬɢ ɜ ɜɨɞɟ ɜɨɡɪɚɫɬɚɟɬ ɨɬ 0,2 ɞɨ 1,4 ɦɝ/ɥ, ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ – ɨɬ 

0,2 ɞɨ 0,8 ɦɝ/ɥ, ɚ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɛɟɧɡɢɧɨɜ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɜɪɟɦɟɧɢ, ɧɨ ɢ ɨɬ 

ɦɟɬɢɥɶɧɵɯ ɢ ɦɟɬɢɥɟɧɨɜɵɯ ɝɪɭɩɩ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɛɟɧɡɢɧɚ. 

Ⱦɥɹ ɦɟɬɢɥɶɧɵɯ ɢ ɦɟɬɢɥɟɧɨɜɵɯ ɝɪɭɩɩ ɤɨɧɰɟɧɬɪɚɰɢɹ ɛɟɧɡɢɧɚ Ⱥ76 ɜ ɜɨɞɟ ɩɪɢ 

ɤɨɧɬɚɤɬɟ ɨɬ 2 ɞɨ 120 ɱɚɫɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɬ 1,4 ɞɨ 11,9 ɦɝ/ɥ, ɚ ɞɥɹ 

ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɩɪɢ ɬɟɯ ɠɟ ɩɚɪɚɦɟɬɪɚɯ ɜ ɛɟɧɡɢɧɟ Ⱥ76 – ɨɬ 2,6 ɞɨ 

34 ɦɝ/ɥ. Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɩɪɟɞɵɞɭɳɢɯ ɩɪɢɦɟɪɨɜ ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɬɜɨɪɟɧɧɵɯ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɜɨɞɟ ɞɨɜɨɥɶɧɨ ɡɧɚɱɢɬɟɥɶɧɨ. 

ɇɚ ɧɟɮɬɟɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɫɛɨɪ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɢɯ ɨɱɢɫɬɤɭ 

ɜɟɞɭɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɢ ɫɩɨɫɨɛɨɜ ɢɯ ɨɱɢɫɬɤɢ. ȼ 

ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɧɟɮɬɟɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɧɚɯɨɞɹɬɫɹ ɧɟɮɬɶ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɤɨɬɨɪɵɟ ɩɨɫɥɟ ɨɬɞɟɥɟɧɢɹ ɨɬ ɜɨɞɵ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ 

ɧɚɪɨɞɧɨɦ ɯɨɡɹɣɫɬɜɟ. ɏɢɦɢɱɟɫɤɢɟ ɩɪɢɦɟɫɢ, ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɬɟɬɪɚɷɬɢɥɫɜɢɧɟɰ, 

ɨɬɞɟɥɹɸɬ ɫɩɟɰɢɚɥɶɧɵɦɢ ɯɢɦɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 

ɩɪɢɦɟɧɹɬɶ ɪɚɡɞɟɥɶɧɵɣ ɫɛɨɪ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ ɨɱɢɫɬɤɢ. 
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ɉɪɢ ɜɵɛɨɪɟ ɫɢɫɬɟɦɵ ɫɛɨɪɚ ɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɪɭɤɨɜɨɞɫɬɜɭɸɬɫɹ 

ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ ɩɨɥɨɠɟɧɢɹɦɢ: 

- ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɦɟɧɶɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɫɬɨɱɧɵɯ ɜɨɞ ɢ 

ɫɧɢɠɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɜ ɧɢɯ ɩɪɢɦɟɫɟɣ; 

- ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɡɜɥɟɱɟɧɢɹ ɢɡ ɫɬɨɱɧɵɯ ɜɨɞ ɰɟɧɧɵɯ ɩɪɢɦɟɫɟɣ ɢ ɢɯ 

ɩɨɫɥɟɞɭɸɳɟɣ ɭɬɢɥɢɡɚɰɢɢ; 

- ɩɨɜɬɨɪɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɨɱɧɵɯ ɜɨɞ (ɢɫɯɨɞɧɵɯ ɢ ɨɱɢɳɟɧɧɵɯ) ɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɢ ɫɢɫɬɟɦɚɯ ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

Ɉɱɢɫɬɤɚ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ: 

- ɦɚɤɫɢɦɚɥɶɧɨɟ ɢɡɜɥɟɱɟɧɢɟ ɰɟɧɧɵɯ ɩɪɢɦɟɫɟɣ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɩɨ 

ɧɚɡɧɚɱɟɧɢɸ; 

- ɩɪɢɦɟɧɟɧɢɟ ɨɱɢɳɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ; 

- ɦɢɧɢɦɚɥɶɧɵɣ ɫɛɪɨɫ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɜɨɞɨɟɦ. 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɢɫɩɨɥɶɡɭɸɬ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɬɪɟɯ 

ɨɫɧɨɜɧɵɯ ɬɢɩɨɜ: ɥɨɤɚɥɶɧɵɟ, ɨɛɳɢɟ ɢ ɪɚɣɨɧɧɵɟ ɢɥɢ ɝɨɪɨɞɫɤɢɟ. ɇɚ ɧɟɮɬɟɛɚɡɚɯ ɢ 

ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɹɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɢɦɟɧɹɸɬ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɨɛɳɟɝɨ 

ɬɢɩɚ, ɚ ɜ ɫɥɭɱɚɟ ɩɨɩɚɞɚɧɢɹ ɜ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɫɨɛɨ ɜɪɟɞɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ 

– ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɥɨɤɚɥɶɧɨɝɨ ɬɢɩɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ 

ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɥɨɤɚɥɶɧɨɝɨ ɢɥɢ ɨɛɳɟɝɨ ɬɢɩɚ ɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɟɦɚ ɫɬɨɱɧɵɟ ɜɨɞɵ ɥɢɛɨ ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɪɚɣɨɧɧɵɟ ɢɥɢ 

ɝɨɪɨɞɫɤɢɟ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɥɢɛɨ ɫɛɪɚɫɵɜɚɸɬ ɜ ɜɨɞɨɟɦ. 

Ɉɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɨɛɳɟɝɨ ɬɢɩɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɱɢɫɬɤɢ ɜɫɟɯ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɜɨɞ ɧɟɮɬɟɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. Ɉɛɵɱɧɨ ɷɬɢ ɨɱɢɫɬɧɵɟ 

ɫɨɨɪɭɠɟɧɢɹ ɜɤɥɸɱɚɸɬ ɦɟɯɚɧɢɱɟɫɤɭɸ, ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɭɸ ɢ ɛɢɨɥɨɝɢɱɟɫɤɭɸ 

ɨɱɢɫɬɤɢ. Ʉ ɫɨɨɪɭɠɟɧɢɹɦ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɨɬɧɨɫɹɬɫɹ ɩɟɫɤɨɥɨɜɤɢ, 

ɧɟɮɬɟɥɨɜɭɲɤɢ, ɨɬɫɬɨɣɧɢɤɢ, ɮɥɨɬɚɰɢɨɧɧɵɟ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ ɢ 

ɞɪɭɝɢɟ. ɇɚ ɷɬɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ɭɞɚɥɹɸɬ ɝɪɭɛɨɞɢɫɩɟɪɫɧɵɟ ɩɪɢɦɟɫɢ. Ʉ 

ɫɨɨɪɭɠɟɧɢɹɦ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɨɬɧɨɫɹɬɫɹ ɮɥɨɬɚɰɢɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ 

ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɝɟɧɬɨɜ, ɭɫɬɚɧɨɜɤɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɚɝɭɥɹɧɬɨɜ 
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ɞɥɹ ɤɨɥɥɨɢɞɧɵɯ ɩɪɢɦɟɫɟɣ. Ʉ ɫɨɨɪɭɠɟɧɢɹɦ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɨɬɧɨɫɹɬɫɹ 

ɚɷɪɨɬɟɧɤɢ, ɛɢɨɮɢɥɶɬɪɵ, ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɩɪɭɞɵ ɢ ɞɪɭɝɢɟ. 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɢɦɟɧɹɸɬ ɪɟɚɝɟɧɬɧɵɟ ɦɟɬɨɞɵ: ɤɨɚɝɭɥɹɰɢɸ, 

ɮɥɨɤɭɥɹɰɢɸ, ɨɫɚɠɞɟɧɢɟ ɩɪɢɦɟɫɟɣ, ɮɢɥɶɬɪɨɜɚɧɢɟ, ɮɥɨɬɚɰɢɸ, ɚɞɫɨɪɛɰɢɸ, 

ɢɨɧɧɵɣ ɨɛɦɟɧ, ɨɛɪɚɬɧɵɣ ɨɫɦɨɫ ɢ ɞɪ. Ɉɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɪɚɣɨɧɧɨɝɨ ɢɥɢ 

ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɨɣ, ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɨɣ ɢ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ. ȿɫɥɢ ɧɚ ɷɬɢ ɨɱɢɫɬɧɵɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɩɪɚɜɥɹɸɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ, ɬɨ ɜ ɧɢɯ ɧɟ ɞɨɥɠɧɨ 

ɛɵɬɶ ɩɪɢɦɟɫɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɧɚɪɭɲɢɬɶ ɧɨɪɦɚɥɶɧɵɣ ɪɢɬɦ ɪɚɛɨɬɵ 

ɤɚɧɚɥɢɡɚɰɢɢ ɢ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. ɗɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɜɨɞɵ ɧɟ ɞɨɥɠɧɵ 

ɫɨɞɟɪɠɚɬɶ: 

- ɜɡɜɟɲɟɧɧɵɯ ɢ ɜɫɩɥɵɜɚɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɤɨɥɢɱɟɫɬɜɟ ɛɨɥɟɟ 500 ɦɝ/ɥ; 

- ɜɟɳɟɫɬɜ, ɫɩɨɫɨɛɧɵɯ ɡɚɫɨɪɹɬɶ ɬɪɭɛɵ ɤɚɧɚɥɢɡɚɰɢɨɧɧɨɣ ɫɟɬɢ ɢɥɢ ɨɬɥɚɝɚɬɶɫɹ 

ɧɚ ɫɬɟɧɤɚɯ ɬɪɭɛ; 

- ɜɟɳɟɫɬɜ, ɨɤɚɡɵɜɚɸɳɢɯ ɪɚɡɪɭɲɚɸɳɟɟ ɞɟɣɫɬɜɢɟ ɧɚ ɦɚɬɟɪɢɚɥ ɬɪɭɛ ɢ 

ɷɥɟɦɟɧɬɵ ɫɨɨɪɭɠɟɧɢɣ ɤɚɧɚɥɢɡɚɰɢɢ; 

- ɝɨɪɸɱɢɯ ɩɪɢɦɟɫɟɣ ɢ ɪɚɫɬɜɨɪɟɧɧɵɯ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɟɳɟɫɬɜ, ɫɩɨɫɨɛɧɵɯ 

ɨɛɪɚɡɨɜɵɜɚɬɶ ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɫɦɟɫɢ ɜ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɫɟɬɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ; 

- ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɤɨɧɰɟɧɬɪɚɰɢɹɯ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɛɢɨɥɨɝɢɱɟɫɤɨɣ 

ɨɱɢɫɬɤɟ ɫɬɨɱɧɵɯ ɜɨɞ ɢɥɢ ɫɛɪɨɫɭ ɢɯ ɜ ɜɨɞɨɟɦ (ɫ ɭɱɟɬɨɦ ɷɮɮɟɤɬɚ ɨɱɢɫɬɤɢ). 

Ɍɟɦɩɟɪɚɬɭɪɚ ɷɬɢɯ ɜɨɞ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 40 ɨC. ɇɟ ɞɨɩɭɫɤɚɸɬɫɹ 

ɡɚɥɩɨɜɵɟ ɫɛɪɨɫɵ ɫɢɥɶɧɨɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ. 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɩɪɢɦɟɧɹɸɬ: 

- ɦɟɯɚɧɢɱɟɫɤɢɟ; 

- ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ; 

- ɯɢɦɢɱɟɫɤɢɟ; 

- ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɦɟɬɨɞɵ. 

ɂɡ ɦɟɯɚɧɢɱɟɫɤɢɯ, ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɸɬ ɨɬɫɬɚɢɜɚɧɢɟ, 

ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟ ɢ ɮɢɥɶɬɪɨɜɚɧɢɟ; ɢɡ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ – ɮɥɨɬɚɰɢɹ, 
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ɤɨɚɝɭɥɹɰɢɹ ɢ ɫɨɪɛɰɢɹ; ɢɡ ɯɢɦɢɱɟɫɤɢɯ – ɯɥɨɪɢɪɨɜɚɧɢɟ ɢ ɨɡɨɧɢɪɨɜɚɧɢɟ. Ɍɢɩɨɜɵɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɩɨɤɚɡɚɧɵ ɧɚ 

ɪɢɫɭɧɤɟ 1[5]. 

 

Ɋɢɫɭɧɨɤ 1 – ɋɬɪɭɤɬɭɪɧɵɟ ɫɯɟɦɵ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

 

1.2  Авɬɨɦаɬɢɡɢɪɨваɧɧɵɟ ɦɨɞɭɥɶɧɵɟ ɭɫɬаɧɨвɤɢ ɞɥя ɨчɢɫɬɤɢ 

ɫɬɨчɧɵɯ вɨɞ 

 

Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɭɫɬɚɧɨɜɤɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɄɍɆɈ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɦɩɥɟɤɫɧɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɜɤɥɸɱɚɸɳɟɣ ɜ ɫɟɛɹ 

ɩɪɨɰɟɫɫɵ ɢɡɜɥɟɱɟɧɢɹ ɨɬɛɪɨɫɨɜ, ɫɟɩɚɪɚɰɢɢ ɩɟɫɤɚ ɢ ɠɢɪɨɜ, ɢɡɜɥɟɱɟɧɢɟ 

ɭɩɥɨɬɧɹɟɦɵɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɜ ɤɨɧɬɟɣɧɟɪɵ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ. 
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ɍɫɬɚɧɨɜɤɢ ɨɛɴɟɞɢɧɹɸɬ ɜ ɨɞɧɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɭɡɥɟ ɦɟɯɚɧɢɱɟɫɤɭɸ 

ɪɟɲɟɬɤɭ, ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɜ ɩɪɢɟɦɧɨɦ ɤɚɧɚɥɟ, ɢ ɚɷɪɢɪɭɟɦɭɸ ɩɟɫɤɨɥɨɜɤɭ ɫ 

ɧɚɤɥɨɧɧɵɦ ɲɧɟɤɨɜɵɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɨɫɟɜɲɟɝɨ ɩɟɫɤɚ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɢɡɝɨɬɨɜɥɟɧɨ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ. 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 

Ʉɨɦɦɭɧɚɥɶɧɨɟ ɯɨɡɹɣɫɬɜɨ, ɨɱɢɫɬɤɚ ɧɟɮɬɟɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɤɨɜ, ɫɟɥɶɫɤɨɟ 

ɯɨɡɹɣɫɬɜɨ, ɩɢɳɟɜɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɢ ɞɪ. 

ɉɪɟɢɦɭщɟɫɬɜɚ 

- ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɥɚɜɥɢɜɚɧɢɹ ɩɟɫɤɚ ɞɨ 90% ɩɪɢ ɪɚɡɦɟɪɟ ɱɚɫɬɢɰ ɛɨɥɟɟ 0,02 

ɦɦ; 

- ɤɨɧɫɬɪɭɤɰɢɹ ɚɝɪɟɝɚɬɚ ɧɟ ɞɨɩɭɫɤɚɟɬ ɡɚɤɥɢɧɢɜɚɧɢɟ ɲɧɟɤɚ ɞɚɠɟ ɩɪɢ ɪɚɛɨɬɟ 

ɫɨ «ɫɥɨɠɧɵɦɢ» ɦɚɬɟɪɢɚɥɚɦɢ; 

- ɧɚɞɟɠɧɚɹ ɢɡɧɨɫɨɫɬɨɣɤɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫ ɞɥɢɬɟɥɶɧɵɦ ɫɪɨɤɨɦ ɫɥɭɠɛɵ 

ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɧɟ ɬɪɟɛɭɟɬ ɩɨɫɬɨɹɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ; 

- ɩɨɥɧɨɫɬɶɸ ɡɚɤɪɵɬɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɝɚɪɚɧɬɢɪɭɟɬ ɨɬɫɭɬɫɬɜɢɟ ɜɵɛɪɨɫɨɜ ɢ 

ɡɚɩɚɯɨɜ; 

- ɨɬɫɭɬɫɬɜɢɟ ɜɧɭɬɪɟɧɧɢɯ ɩɨɞɲɢɩɧɢɤɨɜ; 

- ɧɢɡɤɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɲɧɟɤɨɜ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɝɪɭɡɤɢ ɜ ɩɥɚɫɬɢɤɨɜɵɟ ɦɟɲɤɢ; 

- ɫɩɟɰɢɚɥɶɧɵɟ ɞɨɥɝɨɜɟɱɧɵɟ ɳɟɬɤɢ ɞɥɹ ɲɧɟɤɚ; 

- ɢɞɟɚɥɶɧɨɟ ɪɟɲɟɧɢɟ ɞɥɹ ɧɚɡɟɦɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɨɫɨɛɟɧɧɨ ɜ ɭɫɥɨɜɢɹɯ 

ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ[5]. 
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Ɋɢɫɭɧɨɤ 2- ɋɯɟɦɚ ɧɚɞɡɟɦɧɨɣ ɭɫɬɚɧɨɜɤɢ  

 

ɇɟɮɬɟɫɨɞɟɪɠɚɳɢɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɩɨɞɚɸɬɫɹ ɧɚ ɭɫɬɚɧɨɜɤɭ ɩɨ ɧɚɩɨɪɧɨɦɭ 

ɬɪɭɛɨɩɪɨɜɨɞɭ ɜ ɥɨɬɨɤ ɫ ɦɟɯɚɧɢɱɟɫɤɨɣ ɪɟɲɟɬɤɨɣ (1). ȼ ɥɨɬɤɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 

ɝɚɲɟɧɢɟ ɧɚɩɨɪɚ ɫ ɩɨɦɨɳɶɸ ɭɫɬɚɧɨɜɤɢ ɩɨɩɟɪɟɱɧɨɣ ɩɟɪɟɝɨɪɨɞɤɢ-ɝɚɫɢɬɟɥɹ. 

ɋɬɨɱɧɵɟ ɜɨɞɵ ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ ɝɪɚɛɟɥɶɧɭɸ ɥɢɛɨ ɲɧɟɤɨɜɭɸ ɦɟɯɚɧɢɱɟɫɤɭɸ 

ɪɟɲɟɬɤɭ. Ɇɭɫɨɪ ɩɨɫɪɟɞɫɬɜɨɦ ɲɧɟɤɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ ɫɛɪɚɫɵɜɚɟɬɫɹ ɜ 

ɤɨɧɬɟɣɧɟɪ (4). Ɉɱɢɳɟɧɧɚɹ ɨɬ ɦɭɫɨɪɚ ɜɨɞɚ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɩɟɫɤɨɥɨɜɤɭ (2), 

ɜɡɜɟɲɟɧɧɵɟ ɦɢɧɟɪɚɥɶɧɵɟ ɱɚɫɬɢɰɵ ɨɫɟɞɚɸɬ ɜ ɛɭɧɤɟɪɟ[6]. 

Ⱦɥɹ ɨɬɦɵɜɤɢ ɩɟɫɤɚ ɨɬ ɨɪɝɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɨɫɚɞɤɚ 

ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɩɨɫɬɨɹɧɧɨɣ ɚɷɪɚɰɢɢ ɩɟɫɤɨɥɨɜɤɢ. ɉɪɢ ɚɷɪɚɰɢɢ ɢ ɬɪɟɧɢɢ 

ɩɟɫɱɢɧɨɤ ɞɪɭɝ ɨ ɞɪɭɝɚ ɩɟɫɨɤ ɨɬɦɵɜɚɟɬɫɹ ɨɬ ɨɛɜɨɥɚɤɢɜɚɸɳɢɯ ɟɝɨ ɨɪɝɚɧɢɱɟɫɤɢɯ 

ɡɚɝɪɹɡɧɟɧɢɣ, ɩɪɢ ɷɬɨɦ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɫ ɦɚɥɨɣ ɩɥɨɬɧɨɫɬɶɸ 

ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɧɟ ɜɵɩɚɞɚɸɬ ɜ ɨɫɚɞɨɤ. Ȼɥɚɝɨɞɚɪɹ 

ɨɬɦɵɜɤɟ ɩɟɫɤɚ ɟɝɨ ɡɨɥɶɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬ 90%, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 60% ɜ 

ɧɟɚɷɪɢɪɭɟɦɵɯ ɩɟɫɤɨɥɨɜɤɚɯ. 

ɂɡ ɛɭɧɤɟɪɚ ɩɟɫɨɤ ɜɵɝɪɭɠɚɟɬɫɹ ɜ ɤɨɧɬɟɣɧɟɪ ɫ ɩɨɦɨɳɶɸ ɲɧɟɤɚ (3). ɒɧɟɤ 

ɪɚɛɨɬɚɟɬ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨ ɦɟɪɟ ɧɚɩɨɥɧɟɧɢɹ ɛɭɧɤɟɪɚ ɩɟɫɤɨɦ. ɉɟɪɢɨɞɢɱɧɨɫɬɶ 

ɪɚɛɨɬɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ. Ɋɚɛɨɬɚ ɭɫɬɚɧɨɜɤɢ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɨɬ ɳɢɬɚ ɭɩɪɚɜɥɟɧɢɹ. 

 

https://345mz.ru/assets/cache_image/assets/uploads/2019-10-25/14-57-09-2_1980x0_8de.jpg
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Ɋɢɫɭɧɨɤ 3 – ɍɫɬɚɧɨɜɤɚ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ 

 

Кɪɨɦɟ ɬɨɝɨ, ɨɬɤɪɵɬɵɟ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɹɸɬ ɨɱɢɳɚɬɶ ɩɥɚɫɬɨɜɵɟ (ɢ 

ɩɪɨɦɥɢɜɧɟɜɵɟ) ɜɨɞɵ ɜ ɨɞɧɨɦ ɩɨɬɨɤɟ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɫɨɫɬɚɜɚ, ɞɚɜɥɟɧɢɹ ɢ 

ɝɚɡɨɧɚɫɵɳɟɧɧɨɫɬɢ ɜɨɞɵ ɢ ɫɨɜɦɟɫɬɧɨ ɡɚɤɚɱɢɜɚɬɶ ɢɯ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɵɟ 

ɫɤɜɚɠɢɧɵ. Ɉɬɤɪɵɬɵɟ ɫɢɫɬɟɦɵ ɱɚɳɟ ɜɫɟɝɨ ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɞɥɹ ɫɬɨɱɧɵɯ ɜɨɞ ɫ 

ɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɨɜɨɞɨɪɨɞɚ (H2S) ɢ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ (ɋɈ2) ɢ ɞɥɹ ɛɨɥɟɟ 

ɝɥɭɛɨɤɨɣ ɨɱɢɫɬɤɢ ɜɨɞɵ ɨɬ ɤɚɩɟɥɟɤ ɧɟɮɬɢ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ[7]. 

 

1.3 Ɉɩɢɫɚɧɢɟ ɭɫɬɚɧɨɜɨɤ ɢ ɢɯ ɨɫɨɛɟɧɧɨɫɬɢ 

 

Ȼɥɨɱɧɨ-ɦɨɞɭɥɶɧɵɟ ɫɢɫɬɟɦɵ ɩɨɦɨɝɚɸɬ ɨɛɟɫɩɟɱɢɬɶ ɛɢɨɥɨɝɢɱɟɫɤɭɸ 

ɨɱɢɫɬɤɭ ɫɬɨɱɧɵɯ ɜɨɞ, ɜɤɥɸɱɚɹ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ. ȼɟɫɶ ɩɪɨɰɟɫɫ ɮɢɥɶɬɪɚɰɢɢ 

ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɢ  ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɧɭɠɞɚɟɬɫɹ ɜ ɤɨɧɬɪɨɥɟ 

ɫɩɟɰɢɚɥɢɫɬɨɜ. ɉɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɭɫɬɚɧɨɜɤɢ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɪɚɫɯɨɞɚ 

ɜɨɡɞɭɯɚ, ɩɨɷɬɨɦɭ ɜɨɡɞɭɯɨɞɭɜɤɢ ɩɨɬɪɟɛɥɹɸɬ ɦɟɧɶɲɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɱɬɨ ɜ ɫɜɨɸ 

ɨɱɟɪɟɞɶ ɞɚɟɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɷɤɨɧɨɦɢɸ. 

ɉɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɚɤɬɢɜɧɨɝɨ ɢɥɚ. ȼ 

ɫɢɫɬɟɦɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɨɛɜɨɞɧɵɟ ɬɪɭɛɵ, ɩɨɷɬɨɦɭ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 

ɜɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɛɪɨɫɚ ɜ ɤɚɧɚɥɢɡɚɰɢɸ. ɋɭɳɟɫɬɜɭɸɬ 

ɨɫɧɨɜɧɵɟ ɫɬɚɞɢɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ: 
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ɇɚɩɨɪ ɜɨɞɵ ɢɞɟɬ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ, ɩɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɤɨɧɬɪɨɥɶ 

ɫɩɟɰɢɚɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ – ɪɚɫɯɨɞɨɦɟɪɨɦ. ɇɚ ɫɚɦɨɦ ɩɟɪɜɨɦ ɲɚɝɟ ɧɚɱɢɧɚɟɬɫɹ 

ɭɫɪɟɞɧɟɧɢɟ ɜɨɞɵ ɢ ɛɢɨɥɨɝɢɱɟɫɤɨɟ ɨɱɢɳɟɧɢɟ. Ⱥɤɬɢɜɧɵɣ ɢɥ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ 

ɭɫɪɟɞɧɢɬɟɥɶ. ȼ ɧɟɦ ɭɫɬɚɧɨɜɥɟɧɚ ɩɟɫɤɨɥɨɜɤɚ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɭɪɨɜɧɹ ɢɥɚ ɢɡ 

ɩɟɫɤɨɥɨɜɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɧɚɫɨɫɨɦ ɜɵɜɨɞɹɬɫɹ ɢɡɥɢɲɤɢ. ɋɟɩɬɢɤ ɢɥɢ ɩɟɫɤɨɜɚɹ 

ɩɥɨɳɚɞɤɚ ɫɥɭɠɚɬ ёɦɤɨɫɬɶɸ ɞɥɹ ɫɛɨɪɚ ɩɟɫɤɚ. ɉɟɪɢɨɞɢɱɟɫɤɢ ɨɧ ɨɬɬɭɞɚ 

ɭɬɢɥɢɡɢɪɭɟɬɫɹ. ɂɡ ɩɟɪɜɨɝɨ ɨɬɫɬɨɣɧɢɤɚ ɚɜɬɨɦɚɬɨɦ ɭɛɢɪɚɸɬɫɹ ɢɡɥɢɲɤɢ ɢɥɚ ɢ 

ɨɫɚɞɨɤ. ȼ ɦɟɲɨɱɧɵɯ ɮɢɥɶɬɪɚɯ ɧɚɱɢɧɚɟɬɫɹ ɨɛɟɡɜɨɠɢɜɚɧɢɟ ɢ ɩɨ ɦɟɪɟ ɢɯ 

ɧɚɩɨɥɧɟɧɢɹ ɨɧɢ ɭɞɚɥɹɸɬɫɹ, ɡɚɦɟɧɹɹɫɶ ɧɨɜɵɦɢ. ȿɫɥɢ ɫɭɳɟɫɬɜɭɟɬ ɩɨɬɪɟɛɧɨɫɬɶ, 

ɞɨɛɚɜɥɹɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɬɢɥɢɡɚɰɢɢ ɢɡɥɢɲɟɤ ɢɥɚ ɜ ɫɟɩɬɢɤ ɧɚ 

ɩɥɨɳɚɞɤɭ. Ȼɢɨɪɟɚɤɬɨɪ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɟɦɤɨɫɬɶɸ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ. 

Ɂɞɟɫɶ ɩɪɨɯɨɞɢɬ ɩɪɨɰɟɫɫ ɚɷɪɚɰɢɢ. ȼɨɞɚ ɧɚɫɵɳɚɟɬɫɹ ɤɢɫɥɨɪɨɞɨɦ. Ʉɨɥɢɱɟɫɬɜɨ 

ɩɭɡɵɪɶɤɨɜ ɡɚɜɢɫɢɬ ɨɬ ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨɞɚ[21]. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɛɢɨɪɟɚɤɬɨɪɟ ɩɨɥɭɱɚɟɬɫɹ ɩɭɬɟɦ 

ɭɫɬɚɧɨɜɤɢ ɩɥɚɜɚɸɳɟɣ ɡɚɝɪɭɡɤɢ. ɉɪɨɦɵɜɤɚ ɟё ɨɬ ɧɚɤɨɩɢɜɲɢɯɫɹ ɩɪɢɦɟɫɟɣ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɚɤ ɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. Ⱥɤɬɢɜɧɵɣ ɢɥ ɜɫɟɝɞɚ ɩɨɫɬɭɩɚɟɬ ɜ 

ɛɢɨɪɟɚɤɬɨɪ. Ɉɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɜɨɞɵ ɩɪɨɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɭɥɶɬɪɚɮɢɨɥɟɬɚ. 

Ɉɱɢɳɟɧɧɚɹ ɜɨɞɚ ɜɵɬɟɤɚɟɬ ɫɚɦɨɬɟɤɨɦ, ɩɪɢ ɩɪɚɜɢɥɶɧɨ ɭɝɥɟ ɧɚɤɥɨɧɚ. ɂɥɢ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚɫɨɫ ɞɥɹ ɧɚɩɨɪɧɨɝɨ ɪɟɠɢɦɚ. Ʉɪɨɦɟ ɨɫɧɨɜɧɨɣ ɤɨɦɩɥɟɤɬɚɰɢɢ 

ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɞɨɩɨɥɧɢɬɶ ɟё ɞɚɬɱɢɤɚɦɢ ɤɨɧɬɪɨɥɹ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɨɣ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ. 

ɋɩɨɫɨɛ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɜɡɜɟɲɟɧɧɵɯ 

ɜɟɳɟɫɬɜ, ɜɤɥɸɱɚɸɳɢɣ ɫɨɡɞɚɧɢɟ ɪɚɡɜɟɬɜɥɟɧɧɨɝɨ ɩɨɬɨɤɚ ɜɨɞɵ, ɧɚɫɵɳɟɧɢɟ ɟɝɨ 

ɨɡɨɧɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɶɸ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɜɚɧɢɟɦ ɚɷɪɨɡɨɥɹ ɫɦɟɫɢ ɜɨɞɵ ɢ 

ɨɡɨɧɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɩɟɪɟɞ ɫɨɡɞɚɧɢɟɦ 

ɪɚɡɜɟɬɜɥɟɧɧɨɝɨ ɩɨɬɨɤɚ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɸɬ ɮɢɥɶɬɪɨɜɚɧɢɟ ɜɨɞɵ, ɩɨɫɥɟ ɱɟɝɨ 

ɫɨɡɞɚɸɬ ɪɚɡɜɟɬɜɥɟɧɧɵɣ ɩɨɬɨɤ ɨɡɨɧɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɚ ɧɚɫɵɳɟɧɢɟ ɜɨɞɵ 

ɨɡɨɧɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɶɸ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɭɬɟɦ ɫɨɟɞɢɧɟɧɢɹ ɪɚɡɜɟɬɜɥɟɧɧɵɯ 

ɩɨɬɨɤɨɜ ɜɨɞɵ ɢ ɨɡɨɧɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɩɨɫɥɟɞɭɸɳɟɝɨ ɦɧɨɝɨɤɪɚɬɧɨɝɨ 
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ɪɚɡɴɟɞɢɧɟɧɢɹ ɢ ɫɨɟɞɢɧɟɧɢɹ ɫɦɟɫɢ ɜɨɞɵ ɢ ɨɡɨɧɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢ ɫɨɡɞɚɧɢɹ 

ɜɢɯɪɟɜɨɝɨ ɩɨɬɨɤɚ ɫɦɟɫɢ ɜɨɞɵ ɢ ɨɡɨɧɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɩɪɢ ɷɬɨɦ ɧɚɫɵɳɟɧɢɟ 

ɜɟɞɭɬ ɩɪɢ ɞɚɜɥɟɧɢɢ ɧɟ ɦɟɧɟɟ 0,3 Ɇɉɚ[21].  

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ (ɪɢɫɭɧɨɤ 4) ɨɪɝɚɧɢɱɟɫɤɢɯ 

ɫɨɟɞɢɧɟɧɢɣ ɢ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ, ɫɨɞɟɪɠɚɳɟɟ ɤɚɦɟɪɭ ɧɚɫɵɳɟɧɢɹ ɫ 

ɩɚɬɪɭɛɤɚɦɢ ɩɨɞɜɨɞɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ ɢ ɨɡɨɧɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ 

ɦɟɠɞɭ ɩɚɬɪɭɛɤɚɦɢ ɩɨɞɜɨɞɚ ɢ ɤɚɦɟɪɨɣ ɧɚɫɵɳɟɧɢɹ ɤɨɧɬɚɤɬɧɵɣ ɷɥɟɦɟɧɬ ɫɨ 

ɡɦɟɟɜɢɤɨɦ ɢ ɞɢɮɮɭɡɨɪ, ɨɬɥɢɱɚɸɳɟɟɫɹ ɬɟɦ, ɱɬɨ ɭɫɬɪɨɣɫɬɜɨ ɫɨɞɟɪɠɢɬ ɤɚɦɟɪɭ 

ɮɢɥɶɬɪɨɜɚɧɢɹ, ɫɨɨɛɳɚɸɳɭɸɫɹ ɫ ɤɚɦɟɪɨɣ ɧɚɫɵɳɟɧɢɹ, ɤɨɧɬɚɤɬɧɵɣ ɷɥɟɦɟɧɬ 

ɨɛɪɚɡɨɜɚɧ ɤɨɪɩɭɫɨɦ ɢ ɩɨɦɟɳɟɧɧɵɦ ɜ ɧɟɝɨ ɫɬɟɪɠɧɟɦ, ɫɨɟɞɢɧɟɧɧɵɦ ɫ ɤɨɪɩɭɫɨɦ 

ɪɟɡɶɛɨɜɵɦ ɫɨɟɞɢɧɟɧɢɟɦ, ɡɦɟɟɜɢɤ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɦɧɨɝɨɤɪɚɬɧɨ 

ɩɟɪɟɫɟɤɚɸɳɢɯɫɹ ɜɢɧɬɨɜɵɯ ɤɚɧɚɜɨɤ ɧɚ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɪɠɧɹ, ɨɞɧɚ 

ɱɚɫɬɶ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɥɟɜɨɟ, ɚ ɞɪɭɝɚɹ – ɩɪɚɜɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɧɚɜɢɜɤɢ, ɩɪɢ ɷɬɨɦ 

ɜ ɞɢɮɮɭɡɨɪɟ ɪɚɡɦɟɳɟɧ ɡɨɥɨɬɧɢɤ ɫ ɦɧɨɝɨɡɚɯɨɞɧɵɦɢ ɜɢɧɬɨɜɵɦɢ ɤɚɧɚɥɚɦɢ ɧɚ 

ɫɜɨɟɣ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ[20]. 

 
1 – ɤɚɦɟɪɚ ɮɢɥɶɬɪɨɜɚɧɢɹ; 2 – ɩɚɬɪɭɛɨɤ ɞɥɹ ɜɜɨɞɚ ɋȼ; 3 – ɬɪɭɛɨɩɪɨɜɨɞ; 4 – ɤɚɦɟɪɚ 

ɧɚɫɵɳɟɧɢɹ; 5 – ɩɚɬɪɭɛɨɤ ɞɥɹ ɩɨɞɜɨɞɚ ɜɨɞɵ; 6 – ɩɚɬɪɭɛɨɤ ɞɥɹ ɩɨɞɜɨɞɚ ɨɡɨɧɨɜɨɡɞɭɲɧɨɣ 
ɫɦɟɫɢ; 7,8 – ɩɚɬɪɭɛɨɤ ɞɥɹ ɨɬɜɨɞɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɨɞɵ ɢ Ɉȼɋ; 9 – ɤɨɧɬɚɤɬɧɵɣ ɷɥɟɦɟɧɬ; 10 – 
ɤɚɦɟɪɚ ɧɚɤɨɩɥɟɧɢɹ ɜɨɞɵ; 11 – ɜɟɧɬɢɥɶ; 12 – ɤɥɚɩɚɧ; 13 – ɩɚɬɪɭɛɨɤ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ. 

 

Ɋɢɫɭɧɨɤ 4 -  ɋɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 
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ɂɡɨɛɪɟɬɟɧɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɨɱɢɫɬɤɢ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜɨɞɵ, 

ɫɥɢɜɚɟɦɨɣ ɜ ɟɫɬɟɫɬɜɟɧɧɵɟ ɜɨɞɨɟɦɵ. ɍɫɬɚɧɨɜɤɚ ɫɨɞɟɪɠɢɬ ɤɨɪɩɭɫ, ɪɚɡɞɟɥɟɧɧɵɣ 

ɧɚ ɨɬɞɟɥɟɧɢɹ. ȼ ɤɚɠɞɨɦ ɨɬɞɟɥɟɧɢɢ ɪɚɫɩɨɥɨɠɟɧɚ ɡɚɝɥɭɛɥɟɧɧɚɹ ɟɦɤɨɫɬɶ ɫ 

ɨɛɪɚɡɨɜɚɧɢɟɦ ɳɟɥɟɜɨɝɨ ɤɚɧɚɥɚ ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɫ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ. ȼ ɤɚɠɞɨɦ ɨɬɞɟɥɟɧɢɢ ɦɟɠɞɭ ɡɚɝɥɭɛɥɟɧɧɨɣ ɟɦɤɨɫɬɶɸ ɢ ɞɧɨɦ 

ɨɬɞɟɥɟɧɢɹ ɪɚɡɦɟɳɟɧɚ ɧɚ ɪɟɲɟɬɤɟ ɦɟɯɚɧɢɱɟɫɤɢ ɩɪɨɱɧɚɹ ɮɢɥɶɬɪɭɸɳɚɹ ɡɚɝɪɭɡɤɚ. 

ɍɫɬɚɧɨɜɤɚ ɫɧɚɛɠɟɧɚ ɞɜɭɦɹ ɝɢɞɪɨɡɚɬɜɨɪɚɦɢ. Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɫɨɫɬɨɢɬ ɜ 

ɩɨɜɵɲɟɧɢɢ ɤɚɱɟɫɬɜɚ ɨɱɢɫɬɤɢ ɜɨɞɵ[20]. 

 
1 – ɤɨɪɩɭɫ; 2 – ɨɬɞɟɥɟɧɢɟ; 3 – ѐɦɤɨɫɬɶ;4 – ɳɟɥɟɜɨɣ ɤɚɧɚɥ; 5 – ɬɪɭɛɨɩɪɨɜɨɞ; 6 – 

ɪɟɲɟɬɤɚ; 7 – ɮɢɥɶɬɪɭɸɳɚɹ ɡɚɝɪɭɡɤɚ; 8 – ɩɥɚɜɚɸɳɢɣ ɧɟɮɬɟɫɛɨɪɧɢɤ; 9 – ɩɨɩɥɚɜɤɢ; 10 – ɪɚɦɚ; 
11 – ɩɨɩɟɪɟɱɧɵɟ ɫɜɹɡɢ; 12 – ɫɮɟɪɢɱɟɫɤɢɟ ɨɩɨɪɵ; 13 – ɪɵɱɚɝɢ; 14 – ɫɜɹɡɶ; 15 – ɜɬɭɥɤɚ; 16 – 
ɫɬɟɪɠɟɧɶ; 17 – ɜɨɪɨɧɤɚ; 18 – ɫɢɥɶɮɨɧ; 19 – ɬɪɭɛɨɩɪɨɜɨɞ ɫɢɥɶɮɨɧɚ; 20,21 – ɝɢɞɪɨɡɚɬɜɨɪɵ; 22 
– ɟɦɤɨɫɬɶ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 

 

Ɋɢɫɭɧɨɤ 5 - ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɵ 

 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɥɚɫɬɢ ɨɱɢɫɬɤɢ ɜɨɞɵ, ɜ ɱɚɫɬɧɨɫɬɢ ɤ ɭɫɬɚɧɨɜɤɚɦ 

ɞɥɹ ɨɱɢɫɬɤɢ ɩɪɢɪɨɞɧɵɯ ɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɧɟɮɬɢ, ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ. ɍɫɬɚɧɨɜɤɚ (ɪɢɫɭɧɨɤ 6) ɜɤɥɸɱɚɟɬ ɜɟɪɬɢɤɚɥɶɧɵɣ 

ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɤɨɪɩɭɫ ɫ ɩɨɞɚɸɳɢɦ ɢ ɨɬɜɨɞɹɳɢɦ ɩɚɬɪɭɛɤɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ 

ɩɨ ɨɫɢ ɤɨɪɩɭɫɚ ɜɨɤɪɭɝ ɩɨɞɚɸɳɟɣ, ɰɟɧɬɪɚɥɶɧɨɣ ɬɪɭɛɵ ɜɧɭɬɪɟɧɧɢɣ ɰɢɥɢɧɞɪ, 

ɡɚɩɨɥɧɟɧɧɵɣ ɮɢɥɶɬɪɭɸɳɟ-ɤɨɚɥɟɫɰɢɪɭɸɳɢɦ ɦɚɬɟɪɢɚɥɨɦ, ɩɪɢɱɟɦ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɫɬɚɧɨɜɤɚ ɫɧɚɛɠɟɧɚ ɤɨɚɥɟɫɰɢɪɭɸ-ɳɟɣ ɤɚɦɟɪɨɣ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
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ɩɨɞ ɤɨɪɩɭɫɨɦ, ɚ ɧɢɠɧɹɹ ɱɚɫɬɶ ɰɟɧɬɪɚɥɶɧɨɣ ɬɪɭɛɵ ɪɚɡɦɟɳɟɧɚ ɤɨɚɤɫɢɚɥɶɧɨ ɜ 

ɤɚɦɟɪɟ, ɢɦɟɸɳɟɣ ɬɚɤɠɟ ɤɨɧɭɫɨɨɛɪɚɡɧɭɸ ɤɪɵɲɤɭ, ɜ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧ 

ɩɚɬɪɭɛɨɤ ɞɥɹ ɨɬɜɨɞɚ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ. ȼ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɤɚɦɟɪɵ 

ɭɫɬɚɧɨɜɥɟɧ ɩɚɬɪɭɛɨɤ ɞɥɹ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ ɜɜɨɞɚ ɡɚɝɪɹɡɧɟɧɧɨɣ ɜɨɞɵ. 

Ʉɨɚɥɟɫɰɢɪɭɸɳɚɹ ɤɚɦɟɪɚ ɡɚɩɨɥɧɟɧɚ ɝɪɚɧɭɥɚɦɢ ɩɨɥɢɩɪɨɩɢɥɟɧɚ ɫ 

ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɩɥɚɜɭɱɟɫɬɶɸ, ɦɟɠɞɭ ɜɧɭɬɪɟɧɧɢɦ ɰɢɥɢɧɞɪɨɦ ɢ ɤɨɪɩɭɫɨɦ 

ɭɫɬɚɧɨɜɥɟɧɚ ɩɟɪɟɝɨɪɨɞɤɚ, ɜɧɭɬɪɟɧɧɢɣ ɰɢɥɢɧɞɪ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɫɦɟɧɧɨɝɨ 

ɩɚɬɪɨɧɚ, ɫɧɚɛɠɟɧɧɨɝɨ ɲɬɭɰɟɪɨɦ ɞɥɹ ɫɥɢɜɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɫɨɞɟɪɠɚɳɟɝɨ 

ɫɥɨɢ ɮɢɥɶɬɪɭɸɳɟ-ɤɨɚɥɟɫɰɢɪɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. ȼ ɩɚɬɪɨɧɟ ɭɫɬɚɧɨɜɥɟɧɵ ɬɚɤɠɟ 

ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɟ ɩɟɪɟɝɨɪɨɞɤɢ, ɪɚɡɞɟɥɹɸɳɢɟ ɷɬɢ ɫɥɨɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɜɟɪɯɧɟɣ 

ɱɚɫɬɢ ɩɚɬɪɨɧɚ, ɤ ɰɟɧɬɪɚɥɶɧɨɣ ɬɪɭɛɟ ɩɪɢɤɪɟɩɥɟɧɚ ɧɚɤɥɨɧɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ ɜ ɜɢɞɟ 

ɭɫɟɱɟɧɧɨɝɨ ɤɨɧɭɫɚ, ɜɵɲɟ ɤɪɟɩɥɟɧɢɹ ɩɟɪɟɝɨɪɨɞɤɢ ɭɫɬɚɧɨɜɥɟɧ ɪɟɝɭɥɹɬɨɪ 

ɩɨɞɞɟɪɠɚɧɢɹ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɩɚɬɪɨɧɟ. ɍɫɬɚɧɨɜɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɜɵɫɨɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɧɟ ɞɨɩɭɫɤɚɟɬ ɫɧɢɠɟɧɢɹ 

ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɩɪɢ ɪɟɡɤɨɦ ɩɨɜɵɲɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɜɯɨɞɟ 

ɭɫɬɚɧɨɜɤɢ ɢ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜɨɞɵ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɮɮɟɤɬɢɜɧɨɟ 

ɢɡɜɥɟɱɟɧɢɟ ɢɡ ɫɬɨɱɧɵɯ ɜɨɞ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɥɚɜɚɸɳɢɯ, ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ, 

ɤɨɥɥɨɢɞɧɵɯ ɢ ɪɚɫɬɜɨɪɟɧɧɵɯ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɞɨɜɨɞɹ ɢɯ ɫɨɞɟɪɠɚɧɢɟ ɜ 

ɨɱɢɳɟɧɧɨɣ ɜɨɞɟ ɞɨ ɭɪɨɜɧɹ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɥɹ ɫɥɢɜɚ 

ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ ɜ ɜɨɞɨɟɦɵ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɉɪɟɞɥɨɠɟɧɧɚɹ 

ɭɫɬɚɧɨɜɤɚ ɤɨɦɩɚɤɬɧɚ, ɩɪɨɫɬɚ ɢ ɧɟɞɨɪɨɝɚ ɜ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ, 

ɩɨɬɪɟɛɥɹɟɬ ɦɚɥɨɟ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ[20]. 
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1 – ɜɟɪɬɢɤɚɥɶɧɵɣ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɤɨɪɩɭɫ; 2 – ɤɨɚɥɟɫɰɢɪɭɸɳɚɹ ɤɚɦɟɪɚ, ɡɚɩɨɥɧɟɧɧɚɹ 

ɧɚ 10 – 40% (ɨɛɴɟɦ) ɝɪɚɧɭɥɚɦɢ ɩɨɥɢɩɪɨɩɢɥɟɧɚ ɫ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɩɥɚɜɭɱɟɫɬɶɸ; 3 – 
ɩɟɪɟɝɨɪɨɞɤɚ; 4 – ɩɚɬɪɭɛɨɤ ɩɨɞɜɨɞɚ ɡɚɝɪɹɡɧɟɧɧɨɣ ɜɨɞɵ; 5 – ɤɪɚɧ; 6 – ɩɚɬɪɭɛɨɤ ɨɬɜɨɞɚ 
ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ; 7 – ɨɬɜɨɞ ɧɟɮɬɟɩɪɨɞɭɤɬɚ; 8,9 – ɜɟɧɬɢɥɢ; 10 – ɬɪɭɛɚ ɚɜɚɪɢɣɧɨɝɨ ɩɟɪɟɥɢɜɚ; 
11 – ɩɨɥɧɵɣ ɫɥɢɜ ɜɨɞɵ; 12 – ɤɪɚɧ; 13 – ɬɪɭɛɚ ɢɡ ɤɨɚɥɟɫɰɢɪɭɸɳɟɣ ɤɚɦɟɪɵ ɜ ɫɦɟɧɧɵɣ 
ɮɢɥɶɬɪɭɸɳɢɣ ɩɚɬɪɨɧ; 14,15 – ɤɪɵɲɤɚ; 16 – ɩɚɬɪɭɛɨɤ; 17 – ɤɪɚɧ; 18 – ɲɬɭɰɟɪ ɞɥɹ ɫɥɢɜɚ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ; 19 – ɩɟɪɟɝɨɪɨɞɤɚ; 20,21,22 – ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɟ ɩɟɪɟɝɨɪɨɞɤɢ; 23 – ɪɟɝɭɥɹɬɨɪ 
ɭɪɨɜɧɹ; 24 – ɤɨɚɥɟɫɰɢɪɭɸɳɚɹ ɤɚɦɟɪɚ; 25 – ɤɚɦɟɪɚ ɨɱɢɳɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɚ; 26 – 
ɤɨɚɥɟɫɰɢɪɭɸɳɚɹ ɤɚɦɟɪɚ; 27 – ɤɚɦɟɪɚ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ; 28 – ɜɨɥɨɤɧɢɫɬɵɣ ɦɚɬɟɪɢɚɥ 
(ɫɨɪɛɟɧɬ), ɦɟɠɞɭ ɫɥɨɹɦɢ ɤɨɬɨɪɨɝɨ ɩɨɦɟɳɟɧ «ɉɟɪɥɢɬ Ɇ». 

 

Ɋɢɫɭɧɨɤ 6 - ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɵ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɩɪɢɦɟɫɟɣ 

 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɥɚɫɬɢ ɜɨɞɨɨɱɢɫɬɤɢ, ɚ ɢɦɟɧɧɨ ɤ ɨɱɢɫɬɤɟ 

ɫɬɨɱɧɵɯ ɜɨɞ, ɫɨɞɟɪɠɚɳɢɯ ɧɟɮɬɶ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɚ ɬɚɤɠɟ ɜɡɜɟɲɟɧɧɵɟ 

ɱɚɫɬɢɰɵ, ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɡɚɦɤɧɭɬɨɝɨ ɰɢɤɥɚ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɜ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ, ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɣ, ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ 

ɢ ɞɪɭɝɢɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɩɪɢ ɨɱɢɫɬɤɟ ɛɭɪɨɜɵɯ ɜɨɞ. 

ɍɫɬɚɧɨɜɤɚ ɫɨɞɟɪɠɢɬ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɨɞɢɧ ɛɢɨɮɢɥɶɬɪ, ɨɬɫɬɨɣɧɢɤ, 

ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ, ɫɢɫɬɟɦɭ ɨɪɨɲɟɧɢɹ ɢ ɫɛɨɪɧɢɤ ɨɫɚɞɤɚ. Ʉɨɪɩɭɫ 

ɛɢɨɮɢɥɶɬɪɚ ɜɵɩɨɥɧɟɧ ɰɢɥɢɧɞɪɢɱɟɫɤɢɦ. ȼɧɭɬɪɢ ɤɨɪɩɭɫɚ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɧɚ 

ɞɜɭɯ ɜɪɚɳɚɸɳɢɯɫɹ ɨɩɨɪɚɯ ɢ ɡɭɛɱɚɬɨɦ ɤɨɥɟɫɟ, ɡɚɤɪɟɩɥɟɧɧɨɦ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 
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ɜɪɚɳɟɧɢɹ ɧɚ ɜɚɥɭ ɩɪɢɜɨɞɚ, ɭɫɬɚɧɨɜɥɟɧ ɜɟɧɟɰ ɫ ɡɭɛɱɚɬɨɣ ɧɢɠɧɟɣ ɤɪɨɦɤɨɣ. ɇɚ 

ɜɟɧɰɟ ɩɨɫɪɟɞɫɬɜɨɦ ɬɹɝ ɧɚ ɲɚɪɧɢɪɚɯ ɡɚɤɪɟɩɥɟɧɚ ɜɨɞɨɡɚɛɨɪɧɚɹ ɬɪɭɛɚ, ɧɚ ɤɨɬɨɪɨɣ 

ɭɤɪɟɩɥɟɧɵ ɫɤɪɟɛɤɢ. Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɫɨɫɬɨɢɬ ɜ ɭɫɤɨɪɟɧɢɢ ɨɱɢɫɬɤɢ 

ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɫɧɢɠɟɧɢɢ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɨɱɢɫɬɤɢ[20].  

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɵ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ (Ɋɢɫɭɧɨɤ 7) ɫɨɞɟɪɠɢɬ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɨɛɳɚɸɳɢɟɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɩɪɢɟɦɧɭɸ ɟɦɤɨɫɬɶ, ɫɨɨɛɳɟɧɧɵɣ 

ɫ ɚɬɦɨɫɮɟɪɨɣ ɫɛɨɪɧɢɤ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɪɟɡɟɪɜɭɚɪ, ɫɨɨɛɳɟɧɧɵɣ ɫ ɝɟɪɦɟɬɢɱɧɨɣ 

ɟɦɤɨɫɬɶɸ, ɢɦɟɸɳɟɣ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ ɫɥɢɜɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ɍɫɬɪɨɣɫɬɜɨ 

ɬɚɤɠɟ ɫɧɚɛɠɟɧɨ ɞɚɬɱɢɤɨɦ ɭɪɨɜɧɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɫɛɨɪɧɢɤɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟɦ ɫ ɤɥɚɩɚɧɨɦ ɞɥɹ ɫɥɢɜɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢɡ ɫɛɨɪɧɢɤɚ, ɩɪɢɱɟɦ 

ɫɛɨɪɧɢɤ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɪɟɡɟɪɜɭɚɪ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɢɠɧɟɣ ɢ ɜɟɪɯɧɟɣ 

ɱɚɫɬɹɦɢ ɫɨɨɛɳɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɱɟɪɟɡ ɤɚɧɚɥ. Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɜɵɲɟɧɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ 

ɡɚ ɫɱɟɬ ɧɚɤɨɩɥɟɧɢɹ ɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɨɫɜɨɛɨɠɞɟɧɢɹ ɩɪɢɟɦɧɨɣ ɤɚɦɟɪɵ ɫɛɨɪɧɢɤɚ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 

 
1 – ɩɪɢѐɦɧɚɹ ѐɦɤɨɫɬɶ; 2 – ɫɛɨɪɧɢɤ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ; 3 – ɩɟɪɟɝɨɪɨɞɤɚ; 4 – ɞɧɢɳɟ; 5 – 

ɳɟɥɟɜɨɣ ɡɚɡɨɪ; 6 – ɩɪɨɦɟɠɭɬɨɱɧɚɹ ѐɦɤɨɫɬɶ; 7 – ɪɟɡɟɪɜɭɚɪ; 8 – ɝɟɪɦɟɬɢɱɟɫɤɚɹ ѐɦɤɨɫɬɶ; 9 – 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɥɢɜɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ; 10 – ɤɥɚɩɚɧ; 11 – ɩɟɪɟɥɢɜɧɨɟ 
ɨɬɜɟɪɫɬɢɟ; 12 – ɫɥɢɜ. 

 

Ɋɢɫɭɧɨɤ – 7 ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɵ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
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1.4 ɋɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ  

 

Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɧɟɞɨɫɬɚɬɤɨɜ ɢɦɟɸɳɢɯɫɹ ɭɫɬɚɧɨɜɨɤ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ 

ɜɨɞ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ. 

ɐɟɥɶɸ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɧɢɠɟɧɢɹ 

ɬɪɭɞɨɟɦɤɨɫɬɢ ɢ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɱɢɫɬɤɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɭɬɟɦ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ 

ɜɨɞ ɨɬ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɩɪɨɞɭɤɬɨɜ ɢ ɫɨɤɪɚɳɟɧɢɹ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɰɟɫɫɚ, 

ɨɛɟɫɩɟɱɢɜɚɟɦɵɯ ɫɢɫɬɟɦɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɪɟɠɢɦɚɦɢ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɫɢɫɬɟɦɚɦɢ 

ɩɨɞɴɟɦɚ ɢ ɭɫɬɚɧɨɜɤɢ ɭɝɥɚ ɩɨɜɨɪɨɬɚ ɤɪɵɲɤɢ, ɤɨɪɪɟɤɬɢɪɭɸɳɟɣ ɧɚɩɪɚɜɥɟɧɢɟ 

ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɲɧɵɯ ɩɨɬɨɤɨɜ. ɋɨɡɞɚɧɢɟ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ ɞɥɹ ɝɥɭɛɨɤɨɣ 

ɨɱɢɫɬɤɢ[9]. 

 

1 – ɩɟɪɟɞɜɢɠɧɚɹ ɭɫɬɚɧɨɜɤɚ; 2 – ɪɚɛɨɱɚɹ ɤɚɦɟɪɚ; 3 – ɛɨɤɨɜɚɹ ɫɬɟɧɤɚ; 4 – ɝɢɞɪɨɨɬɫɟɤ; 5 
– ɳɢɬ ɤɪɵɲɤɢ; 6 – ɤɪɵɲɤɚ; 7 – ɫɢɫɬɟɦɚ ɩɨɞɴɟɦɚ ɳɢɬɚ ɤɪɵɲɤɢ; 8 – ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɤɢ 
ɳɢɬɚ ɤɪɵɲɤɢ; 9 – ɬɨɪɰɟɜɵɟ ɭɝɥɵ; 10 – ɬɪɭɛɚ ɞɥɹ ɩɨɞɚɱɢ ɡɚɝɪɹɡɧёɧɧɨɣ ɜɨɞɵ; 11 – ɬɪɭɛɚ ɞɥɹ 
ɜɵɯɨɞɚ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ; 12 – ɬɟɪɦɨɞɚɬɱɢɤ; 13 – ɬɪɚɜɟɪɫɚ ɞɥɹ; 14 – ɦɨɧɬɚɠɧɚɹ ɩɟɬɥɹ ɞɥɹ 
ɜɵɝɪɭɡɤɢ ɧɟɮɬɟɜɵɯ ɨɫɚɞɤɨɜ ɢ ɲɥɚɦɚ. 

 

Ɋɢɫɭɧɨɤ – 8 ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɵ 
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2 – ɩɨɥɭɰɢɥɢɧɞɪɢɱɟɫɤɚɹ ɪɚɛɨɱɚɹ ɤɚɦɟɪɚ; 4 – ɝɢɞɪɨɨɬɫɟɤɢ; 5 – ɳɢɬ; 6 – 
ɩɥɨɫɤɨɫɬɶ; 7 – ɫɢɫɬɟɦɚ ɩɨɞɴɟɦɚ ɳɢɬɚ; 8 – ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɤɢ ɳɢɬɚ; 13 – ɬɪɚɜɟɪɫɚ  
 

Ɋɢɫɭɧɨɤ 9 –  ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ 

 

Ɇɨɛɢɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ɫɦɨɧɬɢɪɨɜɚɧɚ ɜ ɩɟɪɟɞɜɢɠɧɨɦ ɤɨɧɬɟɣɧɟɪɟ ɥɢɛɨ ɧɚ ɝɪɭɡɨɜɨɣ ɩɥɚɬɮɨɪɦɟ. Ɇɨɠɟɬ 

ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɡɥɢɜɨɦ ɧɟɮɬɢ 

ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɪɢɪɨɞɧɵɟ ɜɨɞɨɟɦɵ- ɩɪɭɞɵ, ɨɡɟɪɚ ɢ ɬ.ɞ. ɍɫɬɚɧɨɜɤɚ ɥɟɝɤɨ 

ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɤ ɦɟɫɬɭ ɚɜɚɪɢɣɧɨɝɨ ɪɨɡɥɢɜɚ ɥɢɛɨ ɤ ɧɚɤɨɩɢɬɟɥɶɧɨɣ ɟɦɤɨɫɬɢ 

(ɜɨɞɨɟɦɭ) ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɤɚɧɚɥɢɡɚɰɢɢ ɧɟɛɨɥɶɲɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. 

Ɉɱɢɳɟɧɧɚɹ ɜɨɞɚ ɦɨɠɟɬ ɫɛɪɚɫɵɜɚɬɶɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɣ 

ɤɨɥɥɟɤɬɨɪ ɥɢɛɨ ɩɨɫɥɟ ɧɟɡɧɚɱɢɬɟɥɶɧɨɝɨ ɪɚɡɛɚɜɥɟɧɢɹ ɜ ɩɪɢɪɨɞɧɵɣ ɜɨɞɨɟɦ. 

Ɋɟɝɟɧɟɪɚɰɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɦɟɫɬɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɜɧɟɲɧɟɝɨ 

ɢɫɬɨɱɧɢɤɚ ɩɚɪɚ ɥɢɛɨ ɩɨɫɥɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɭɫɬɚɧɨɜɤɢ ɤ ɫɬɚɰɢɨɧɚɪɧɨɦɭ 

ɢɫɬɨɱɧɢɤɭ ɩɚɪɚ (ɤɨɬɟɥɶɧɨɣ). Ɋɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɮɢɥɶɬɪɨɚɞɫɨɪɛɰɢɨɧɧɨɣ 

ɬɟɯɧɨɥɨɝɢɢ ɢ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɤɨɦɩɥɟɤɬɚ ɚɩɩɚɪɚɬɭɪɵ[8]. 

ɇɟɞɨɫɬɚɬɤɨɦ ɩɪɨɬɨɬɢɩɚ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɩɪɢ 

ɨɛɫɥɭɠɢɜɚɧɢɢ, ɨɬɫɭɬɫɬɜɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɭɫɬɚɧɨɜɤɢ ɨɬ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɩɪɨɞɭɤɬɨɜ, ɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɨɹɧɧɨɟ ɜɧɢɦɚɧɢɟ ɪɚɛɨɱɟɝɨ 

ɩɟɪɫɨɧɚɥɚ ɡɚ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɞɨɫɬɢɝɧɭɬɵɯ ɪɟɡɭɥɶɬɚɬɚɯ ɢ ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ ɨɛ 
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ɢɡɦɟɧɟɧɢɢ ɜɪɭɱɧɭɸ ɜɵɫɨɬɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢ ɭɝɥɚ ɩɨɜɨɪɨɬɚ ɩɥɨɫɤɨɫɬɢ, 

ɤɨɪɪɟɤɬɢɪɭɸɳɟɣ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɲɧɵɯ ɩɨɬɨɤɨɜ ɩɪɢ ɢɡɦɟɧɟɧɢɢ 

ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɇɟɨɛɯɨɞɢɦɨ ɩɨɫɬɨɹɧɧɨɟ 

ɜɧɢɦɚɧɢɟ ɡɚ ɭɫɬɚɧɨɜɤɨɣ ɢ ɫɦɟɧɧɨɣ ɮɢɥɶɬɪɨɜ ɩɪɢ ɡɚɝɪɹɡɧɟɧɢɢ 

 

1.4.1 Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɋȺɍ 

 

ɍɫɬɚɧɨɜɤɚ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬɧɨɫɢɬɫɹ ɤ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɩɪɚɜɥɹɟɦɵɦ ɭɫɬɚɧɨɜɤɚɦ ɩɭɬɟɦ ɮɢɥɶɬɪɨɜɚɧɢɹ ɧɟ ɬɨɥɶɤɨ ɩɪɢ 

ɩɨɦɨɳɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɧɨ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɜɵɲɟɧɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɱɢɫɬɤɢ  ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ, ɚ ɬɚɤɠɟ 

ɜ ɫɧɢɠɟɧɢɢ ɬɪɭɞɨɡɚɬɪɚɬ ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ. 

ɍɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɫɬɨɤɨɜ ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɮɢɥɶɬɪɚɰɢɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ 

ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɫɨɪɛɟɧɬɨɜ: ɚɤɬɢɜɢɪɨɜɚɧɧɵɯ ɭɝɥɟɣ, 

ɰɟɨɥɢɬɨɜ, ɩɨɥɢɦɟɪɧɵɯ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɜ ɬɟɯɧɢɤɟ, ɫɨɜɨɤɭɩɧɨɫɬɶ ɞɟɣɫɬɜɢɣ, 

ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɨɞɞɟɪɠɚɧɢɟ ɢɥɢ ɭɥɭɱɲɟɧɢɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɴɟɤɬɚ ɛɟɡ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɭɱɚɫɬɢɹ ɱɟɥɨɜɟɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɡɚɞɚɧɧɨɣ ɰɟɥɶɸ ɭɩɪɚɜɥɟɧɢɹ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɲɢɪɨɤɨ 

ɩɪɢɦɟɧɹɟɬɫɹ ɜɨ ɦɧɨɝɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɛɢɨɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ, ɧɟ ɨɫɭɳɟɫɬɜɢɦɵɯ ɱɟɥɨɜɟɤɨɦ ɜ ɫɜɹɡɢ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ 

ɩɟɪɟɪɚɛɨɬɤɢ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɧɮɨɪɦɚɰɢɢ ɜ ɨɝɪɚɧɢɱɟɧɧɨɟ ɜɪɟɦɹ, ɞɥɹ 

ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɤɚɱɟɫɬɜɚ ɢ ɬɨɱɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, 

ɨɫɜɨɛɨɠɞɟɧɢɹ ɱɟɥɨɜɟɤɚ ɨɬ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɚɦɢ, ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɦɢ ɜ 

ɭɫɥɨɜɢɹɯ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɧɟɞɨɫɬɭɩɧɨɫɬɢ ɢɥɢ ɨɩɚɫɧɵɯ ɞɥɹ ɡɞɨɪɨɜɶɹ. ɐɟɥɶ 

ɭɩɪɚɜɥɟɧɢɹ ɬɟɦ ɢɥɢ ɢɧɵɦ ɨɛɪɚɡɨɦ ɫɜɹɡɵɜɚɟɬɫɹ ɫ ɢɡɦɟɧɟɧɢɟɦ ɜɨ ɜɪɟɦɟɧɢ 

ɪɟɝɭɥɢɪɭɟɦɨɣ (ɭɩɪɚɜɥɹɟɦɨɣ) ɜɟɥɢɱɢɧɵ — ɜɵɯɨɞɧɨɣ ɜɟɥɢɱɢɧɵ ɭɩɪɚɜɥɹɟɦɨɝɨ 

ɨɛɴɟɤɬɚ. Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɰɟɥɢ ɭɩɪɚɜɥɟɧɢɹ, ɫ ɭɱёɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ 
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ɭɩɪɚɜɥɹɟɦɵɯ ɨɛɴɟɤɬɨɜ ɪɚɡɥɢɱɧɨɣ ɩɪɢɪɨɞɵ ɢ ɫɩɟɰɢɮɢɤɢ ɨɬɞɟɥɶɧɵɯ ɤɥɚɫɫɨɜ 

ɫɢɫɬɟɦ, ɨɪɝɚɧɢɡɭɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɭɩɪɚɜɥɹɸɳɢɟ ɨɪɝɚɧɵ ɨɛɴɟɤɬɚ — 

ɭɩɪɚɜɥɹɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ. Ɉɧɨ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɬɚɤɠɟ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɷɮɮɟɤɬɚ 

ɜɧɟɲɧɢɯ ɜɨɡɦɭɳɚɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɫɬɪɟɦɹɳɢɯɫɹ ɧɚɪɭɲɢɬɶ ɬɪɟɛɭɟɦɨɟ 

ɩɨɜɟɞɟɧɢɟ ɪɟɝɭɥɢɪɭɟɦɨɣ ɜɟɥɢɱɢɧɵ. ɍɩɪɚɜɥɹɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ 

ɭɫɬɪɨɣɫɬɜɨɦ ɭɩɪɚɜɥɟɧɢɹ (ɍɍ). ɋɨɜɨɤɭɩɧɨɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ 

ɭɩɪɚɜɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɴɟɤɬɚ ɨɛɪɚɡɭɟɬ ɫɢɫɬɟɦɭ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. (Ɋɢɫɭɧɨɤ 9). 

 

Ɋɢɫɭɧɨɤ 10 – Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɋȺɍ 

 

1.4.2 ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɋȺɍ 

 

  ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɋȺɍ ɩɨ ɜɨɡɦɭɳɟɧɢɸ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɜɦɟɫɬɨ 

ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ  ɢɡɦɟɪɹɟɬɫɹ ɫɚɦɨ ɜɨɡɦɭɳɟɧɢɟ Ɂɍ, ɢ ɜɨɡɞɟɣɫɬɜɭɟɬ 

ɧɚ ɍɍ, ɤɨɬɨɪɨɟ ɩɪɟɨɛɪɚɡɭɟɬ ɷɬɨɬ ɫɢɝɧɚɥ ɢ ɤɨɦɩɟɧɫɢɪɭɟɬ ɟɝɨ, ɬ.ɟ. ɩɪɢɤɥɚɞɵɜɚɟɬ 

ɤ Ɉɍ ɜɨɡɞɟɣɫɬɜɢɟ u(t), ɨɛɪɚɬɧɨɟ ɞɟɣɫɬɜɢɸ ɜɨɡɦɭɳɟɧɢɹ z1, (ɪɢɫɭɧɨɤ 10). Ɍɚɤɨɟ 

ɍɍ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɧɜɚɪɢɚɧɬɧɨɫɬɶ (ɧɟɡɚɜɢɫɢɦɨɫɬɶ) ɭɩɪɚɜɥɹɟɦɨɣ ɜɟɥɢɱɢɧɵ y(t) 

ɨɬ ɜɨɡɦɭɳɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ z1. 

    Ȼɵɫɬɪɨɞɟɣɫɬɜɢɟ ɬɚɤɢɯ ɋȺɍ ɜɵɲɟ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɋȺɍ, ɪɚɛɨɬɚɸɳɢɦɢ ɩɨ 

ɨɬɤɥɨɧɟɧɢɸ. Ⱦɪɭɝɢɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɋȺɍ ɹɜɥɹɟɬɫɹ ɢɯ ɩɪɨɫɬɨɬɚ. ɇɟɞɨɫɬɚɬɤɨɦ 

ɋȺɍ, ɪɚɛɨɬɚɸɳɢɯ ɩɨ ɜɨɡɦɭɳɟɧɢɸ, ɫɱɢɬɚɸɬ ɤɨɦɩɟɧɫɚɰɢɸ ɬɨɥɶɤɨ ɨɞɧɨɝɨ 

ɨɫɧɨɜɧɨɝɨ ɜɨɡɦɭɳɟɧɢɹ, ɱɬɨ ɫɧɢɠɚɟɬ ɢɯ ɬɨɱɧɨɫɬɶ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɋȺɍ, 
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ɪɚɛɨɬɚɸɳɢɦɢ ɩɨ ɨɬɤɥɨɧɟɧɢɸ, ɋȺɍ ɩɨ ɜɨɡɦɭɳɟɧɢɸ ɹɜɥɹɸɬɫɹ ɪɚɡɨɦɤɧɭɬɵɦɢ 

ɫɢɫɬɟɦɚɦɢ.  

ɉɪɟɢɦɭɳɟɫɬɜɨ ɡɚɹɜɥɹɟɦɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɩɨɜɵɲɟɧɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɱɢɫɬɤɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɜɫɥɟɞɫɬɜɢɟ ɧɟɩɪɟɪɵɜɧɵɣ ɩɨɞɚɱɢ ɡɚɝɪɹɡɧɟɧɧɨɣ 

ɜɨɞɵ, ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɰɟɫɫɨɦ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ 

ɜɨɞ ɢ ɤɨɪɪɟɤɬɢɪɭɸɳɟɣ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɲɧɵɯ ɩɨɬɨɤɨɜ ɩɪɢ 

ɢɡɦɟɧɟɧɢɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɛɟɡ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɭɱɚɫɬɢɹ ɜ ɭɩɪɚɜɥɟɧɢɢ ɩɪɨɰɟɫɫɨɦ ɡɚɦɨɪɚɠɢɜɚɧɢɹ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɬɨ ɜ ɰɟɥɨɦ 

ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɭɜɟɥɢɱɟɧɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɚ ɫɬɨɱɧɵɯ ɜɨɞ. 

 

ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 1 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ 

ɰɟɥɢ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɡɚɞɚɱɢ: 

- ɨɩɢɫɚɧɢɟ ɜɵɛɪɚɧɧɵɯ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɪɟɞɫɬɜ ɭɩɪɚɜɥɟɧɢɹ; 

- Ɋɚɫɫɦɨɬɪɟɧɵ ɬɟɯɧɨɥɨɝɢɢ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɱɢɫɬɤɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ; 
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2 ȼɵɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɨɩɪɟɞɟɥɟɧɢɟ 

ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 
 

2.1 ɂɫɫɥɟɞɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɫɬɨɜɟɪɧɨɣ ɤɚɱɟɫɬɜɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɚɪɚɦɟɬɪɚɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ (Ɍɉ) ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɦɟɬɨɞ. 

ȼɵɛɨɪ ɦɟɬɨɞɚ ɢɡɦɟɪɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɤɪɟɬɧɵɦɢ ɭɫɥɨɜɢɹɦɢ 

ɢɡɦɟɪɟɧɢɹ (ɢɡɦɟɪɹɟɦɨɣ ɫɪɟɞɨɣ, ɟɟ ɩɚɪɚɦɟɬɪɚɦɢ, ɨɫɨɛɟɧɧɨɫɬɹɦɢ Ɍɉ ɢ ɬ. ɞ.) ɢ 

ɬɪɟɛɨɜɚɧɢɹɦɢ, ɩɪɟɞɴɹɜɥɹɟɦɵɦɢ ɤ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɢ ɮɭɧɤɰɢɹɦ, 

ɜɵɩɨɥɧɹɟɦɵɦ ɫɪɟɞɫɬɜɚɦɢ ɢɡɦɟɪɟɧɢɹ. 

Ɉɫɧɨɜɧɵɦɢ ɤɪɢɬɟɪɢɹɦɢ ɜɵɛɨɪɚ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɹɜɥɹɸɬɫɹ: 

 ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɹɟɦɨɣ ɜɟɥɢɱɢɧɵ; 

 ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ;  

 ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ.                 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɢɚɩɚɡɨɧɨɦ ɢɡɦɟɪɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɬɢɩ ɞɚɬɱɢɤɚ. 

ȼ ɜɵɛɨɪɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɜɢɞ ɫɢɝɧɚɥɚ, 

ɩɨɫɬɭɩɚɸɳɟɝɨ ɫ ɜɵɯɨɞɚ ɞɚɬɱɢɤɚ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɢɞɚ ɫɢɝɧɚɥɚ ɫɭɳɟɫɬɜɭɟɬ 

ɨɩɪɟɞɟɥɟɧɧɵɣ ɜɢɞ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɪɚɛɨɬɭ ɫ ɷɬɢɦ ɫɢɝɧɚɥɨɦ. 

ȼ ɫɨɫɬɚɜ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɭɫɬɚɧɨɜɤɨɣ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ 

ɫɬɨɱɧɵɯ ɜɨɞ ɜɯɨɞɹɬ: 

 ɞɚɬɱɢɤ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ; 

 ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; 

 ɞɚɬɱɢɤ ɭɝɥɨɜɨɝɨ ɩɨɥɨɠɟɧɢɹ ɩɥɨɫɤɨɫɬɢ; 

 ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ; 

 ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɩɪɢɜɨɞɵ. 

 ɮɢɥɶɬɪɵ ɞɥɹ ɨɱɢɫɬɤɢ ɡɚɝɪɹɡɧɟɧɧɨɣ ɜɨɞɵ 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɛɵɥ ɜɵɛɪɚɧ ɤɨɧɬɪɨɥɥɟɪ 

(ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ) Arduino Uno (Ɋɢɫɭɧɨɤ11).  
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Arduino ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɢɟɦɚ ɫɢɝɧɚɥɨɜ ɨɬ ɪɚɡɥɢɱɧɵɯ ɰɢɮɪɨɜɵɯ ɢ ɚɧɚɥɨɝɨɜɵɯ 

ɞɚɬɱɢɤɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɩɨɞɤɥɸɱɟɧɵ ɤ ɧɟɦɭ, ɢ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɥɢɱɧɵɦɢ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. ɉɪɨɟɤɬɵ ɭɫɬɪɨɣɫɬɜ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ Arduino, 

ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɢɥɢ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɩɪɨɝɪɚɦɦɧɵɦ 

ɨɛɟɫɩɟɱɟɧɢɟɦ ɧɚ ɤɨɦɩɶɸɬɟɪɟ. ɉɥɚɬɵ ɦɨɝɭɬ ɛɵɬɶ ɫɨɛɪɚɧɵ ɩɨɥɶɡɨɜɚɬɟɥɟɦ 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɢɥɢ ɤɭɩɥɟɧɵ ɜ ɫɛɨɪɟ[9]. 

Arduino Uno ɤɨɧɬɪɨɥɥɟɪ ɩɨɫɬɪɨɟɧ ɧɚ ATmega328. ɉɥɚɬɮɨɪɦɚ ɢɦɟɟɬ 14 

ɰɢɮɪɨɜɵɯ ɜɯɨɞ/ɜɵɯɨɞɨɜ (6 ɢɡ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɜɵɯɨɞɵ 

ɒɂɆ), 6 ɚɧɚɥɨɝɨɜɵɯ ɜɯɨɞɨɜ, ɤɜɚɪɰɟɜɵɣ ɝɟɧɟɪɚɬɨɪ 16 ɆȽɰ, ɪɚɡɴɟɦ USB, 

ɫɢɥɨɜɨɣ ɪɚɡɴɟɦ, ɪɚɡɴɟɦ ICSP ɢ ɤɧɨɩɤɭ ɩɟɪɟɡɚɝɪɭɡɤɢ. Ɋɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ 5ȼ, 

ɪɟɤɨɦɟɧɞɭɟɦɨɟ ɜɯɨɞɧɨɟ ɪɚɜɧɨ 7–12ȼ. Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɬ – 40º ɞɨ 

+ 90º. Ⱦɥɹ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɤɥɸɱɢɬɶ ɩɥɚɬɮɨɪɦɭ ɤ ɤɨɦɩɶɸɬɟɪɭ 

ɩɨɫɪɟɞɫɬɜɨɦ ɤɚɛɟɥɹ USB, ɥɢɛɨ ɩɨɞɚɬɶ ɩɢɬɚɧɢɟ ɩɪɢ ɩɨɦɨɳɢ ɚɞɚɩɬɟɪɚ AC/DC 

ɢɥɢ ɛɚɬɚɪɟɢ[8]. 

 

 

Ɋɢɫɭɧɨɤ 11 – Ʉɨɧɬɪɨɥɥɟɪ Arduino Uno 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɛɵɥ ɜɵɛɪɚɧ ɞɚɬɱɢɤ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 

Ⱦɋȼ1.1 (Ɋɢɫɭɧɨɤ  12). ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɨɜɨɝɨ ɩɨɬɨɤɚ. 

ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɬɪɨɜɵɯ ɩɨɪɵɜɨɜ ɨɬ 0 ɞɨ 30 ɦ/ɫ, ɩɨɝɪɟɲɧɨɫɬɶ 

ɢɡɦɟɪɟɧɢɹ ɧɟ ɛɨɥɟɟ ±2 ɦ/ɫ. ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɨɬ 8ȼ ɞɨ 32ȼ Ⱦɢɚɩɚɡɨɧ 

ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ ɨɬ –40º ɞɨ +55º ɢ ɩɪɟɞɟɥɶɧɵɯ ɨɬ –60º ɞɨ +65º. 
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Ɋɢɫɭɧɨɤ 12 – Ⱦɚɬɱɢɤ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ Ⱦɋȼ1.1 

 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜɵɛɪɚɧ ɰɢɮɪɨɜɨɣ ɞɚɬɱɢɤ 

ɬɟɦɩɟɪɚɬɭɪɵ DS18B20 (Ɋɢɫɭɧɨɤ 13). DS18B20 - ɷɬɨ ɰɢɮɪɨɜɨɣ ɞɚɬɱɢɤ 

ɬɟɦɩɟɪɚɬɭɪɵ. Ⱦɚɬɱɢɤ ɨɱɟɧɶ ɩɪɨɫɬ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ. ȼɨ-ɩɟɪɜɵɯ, ɨɧ ɰɢɮɪɨɜɨɣ, ɚ 

ɜɨ-ɜɬɨɪɵɯ – ɭ ɧɟɝɨ ɨɞɢɧ ɤɨɧɬɚɤɬ, ɫ ɤɨɬɨɪɨɝɨ ɦɵ ɩɨɥɭɱɚɟɦ ɫɢɝɧɚɥ. ɗɬɨɬ ɞɚɬɱɢɤ 

ɬɟɦɩɟɪɚɬɭɪɵ ɨɫɧɨɜɚɧ ɧɚ ɩɨɩɭɥɹɪɧɨɣ ɦɢɤɪɨɫɯɟɦɟ DS18B20. Ɉɧ ɩɨɡɜɨɥɹɟɬ 

ɨɩɪɟɞɟɥɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ -55°C ɞɨ +125°C ɢ 

ɩɨɥɭɱɚɬɶ ɞɚɧɧɵɟ ɜ ɜɢɞɟ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ ɫ 12-ɛɢɬɧɵɦ ɪɚɡɪɟɲɟɧɢɟɦ ɩɨ 1-

Wire ɩɪɨɬɨɤɨɥɭ. ɗɬɨɬ ɩɪɨɬɨɤɨɥ ɩɨɡɜɨɥɢɬ ɩɨɞɤɥɸɱɢɬɶ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɬɚɤɢɯ ɞɚɬɱɢɤɨɜ, ɢɫɩɨɥɶɡɭɹ ɜɫɟɝɨ 1 ɰɢɮɪɨɜɨɣ ɩɨɪɬ ɤɨɧɬɪɨɥɥɟɪɚ, ɢ ɜɫɟɝɨ 2 

ɩɪɨɜɨɞɚ ɞɥɹ ɜɫɟɯ ɞɚɬɱɢɤɨɜ: ɡɟɦɥɢ ɢ ɫɢɝɧɚɥɚ. ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 

3ȼ ɞɨ 5,5ȼ, ɬɚɤɠɟ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɬɪɟɜɨɠɧɨɝɨ 

ɫɢɝɧɚɥɚ. Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ 1-Wire ɭɫɬɪɨɣɫɬɜ ɤ Arduino ɫɭɳɟɫɬɜɭɟɬ 

ɝɨɬɨɜɚɹ ɛɢɛɥɢɨɬɟɤɚ. 
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Ɋɢɫɭɧɨɤ 13 – Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ DS18B20 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɝɥɨɜɨɝɨ ɩɨɥɨɠɟɧɢɹ ɛɵɥ ɜɵɛɪɚɧ ɞɚɬɱɢɤ KY–

040 (Ɋɢɫɭɧɨɤ 14). Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɬɱɢɤɚ ɩɨɜɨɪɨɬɚ ɭɝɥɚ ɧɟɨɛɯɨɞɢɦɨ 

ɫɧɚɱɚɥɚ ɡɚɩɢɫɚɬɶ ɜ Arduino ɫɩɟɰɢɚɥɶɧɭɸ ɛɢɛɥɢɨɬɟɤɭ ɞɥɹ ɪɚɛɨɬɵ ɫ ɞɚɬɱɢɤɨɦ. 

Ɂɚɬɟɦ ɧɭɠɧɨ ɩɨɞɤɥɸɱɢɬɶ ɷɧɤɨɞɟɪ (ɞɚɬɱɢɤ ɭɝɥɚ ɩɨɜɨɪɨɬɚ) ɤ ɩɢɬɚɧɢɸ ɢ 

ɤɨɧɬɪɨɥɥɟɪɭ Arduino. ɗɧɤɨɞɟɪ ɨɩɪɟɞɟɥɹɟɬ ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɫ ɩɨɦɨɳɶɸ ɩɨɞɫɱɟɬɚ 

ɱɢɫɥɚ ɢɦɩɭɥɶɫɨɜ ɫɨ ɫɬɚɪɬɚ. ȼ ɧɟɩɨɞɜɢɠɧɨɦ ɩɨɥɨɠɟɧɢɢ ɪɭɱɤɢ ɷɧɤɨɞɟɪɚ 

ɨɩɪɟɞɟɥɢɬɶ ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɧɟɜɨɡɦɨɠɧɨ. Ɋɭɱɤɚ ɷɧɤɨɞɟɪɚ ɦɨɠɟɬ ɜɪɚɳɚɬɶɫɹ ɧɚ 

360° ɜ ɨɛɟ ɫɬɨɪɨɧɵ. ȼɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɢɦɟɟɬ ɞɜɚ ɤɚɧɚɥɚ, ɜ ɤɨɬɨɪɵɯ ɢɞɟɧɬɢɱɧɵɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢɦɩɭɥɶɫɨɜ ɫɞɜɢɧɭɬɵ ɧɚ 90° ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ, ɱɬɨ 

ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɹɬɶ ɧɚɩɪɚɜɥɟɧɢɟ ɜɪɚɳɟɧɢɹ.     

Ⱦɚɬɱɢɤ ɢɦɟɟɬ ɨɞɢɧ 5-ɩɢɧɨɜɵɣ ɲɬɵɪɟɜɨɣ ɪɚɡɴɟɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɢ 

ɤɨɧɬɪɨɥɥɟɪɚ: 

1) ɉɢɬɚɧɢɟ: «+» – ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ, GND – ɨɛɳɢɣ ɤɨɧɬɚɤɬ. 

2) Ⱦɚɧɧɵɟ: CLK – ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ №1 (ɬɚɤɬɨɜɵɣ ɢɦɩɭɥɶɫ), DT – 

ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ №2 (ɧɚɩɪɚɜɥɟɧɢɟ ɢɦɩɭɥɶɫɚ), SW – ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɫ 

ɤɧɨɩɤɢ.    

ɉɢɬɚɧɢɟ ɷɧɤɨɞɟɪɚ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɢɥɢ ɨɬ ɤɨɧɬɪɨɥɥɟɪɚ Arduino ɢɥɢ 

ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ 4,5 – 5,5 ȼ. 
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Ɋɢɫɭɧɨɤ 14 – Ⱦɚɬɱɢɤ ɭɝɥɨɜɨɝɨ ɩɨɥɨɠɟɧɢɹ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɫɢɫɬɟɦɚ, 

ɜɤɥɸɱɚɸɳɚɹ ɜ ɫɟɛɹ ɪɟɡɢɫɬɨɪɵ ɫ ɧɨɦɢɧɚɥɨɦ R0, R1, R2, R3, R4, R5, ɚ ɬɚɤɠɟ 

ɤɨɧɬɚɤɬɵ Ʉ0, Ʉ1, Ʉ2, Ʉ3, Ʉ4, Ʉ5, ɨɧɢ ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɬɫɟɱɤɚɯ ɩɨɥɨɠɟɧɢɣ ɨɬ «0» 

ɞɨ «5» ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɩɪɟɞɟɥɟɧɧɨɣ ɜɵɫɨɬɟ h. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɨɫɧɨɜɚɧ ɧɚ 

ɩɟɪɟɞɜɢɠɟɧɢɢ ɤɨɧɬɚɤɬɚ Ʉ, ɩɨ ɩɨɥɨɠɟɧɢɹɦ Ʉ0, Ʉ1, Ʉ2, Ʉ3, Ʉ4, Ʉ5. ɉɪɢ ɪɚɡɧɵɯ 

ɩɨɥɨɠɟɧɢɹɯ ɜɵɫɨɬɵ h, ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɞɟɥɚɟɬ ɜɵɜɨɞ, ɧɚ ɤɚɤɨɦ ɩɨɥɨɠɟɧɢɢ 

ɫɟɣɱɚɫ ɧɚɯɨɞɢɬɫɹ ɤɨɧɬɚɤɬ Ʉ. 

 

Ɋɢɫɭɧɨɤ 15 – Ⱦɚɬɱɢɤ ɜɵɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ 
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Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨɞɴɟɦɚ ɳɢɬɚ 5 ɢ ɩɨɜɨɪɨɬɚ ɩɥɨɫɤɨɫɬɢ 6 (Ɋɢɫɭɧɨɤ 15) 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɩɪɢɜɨɞɵ FAAC 400CBAC (Ɋɢɫɭɧɨɤ 16). 

Ⱦɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ ɨɬ –40º ɞɨ +55º, Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ ɲɬɨɤɚ ɪɚɜɧɚ 

1ɫɦ./ɫɟɤ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɨɬɪɟɛɥɹɟɦɵɣ ɬɨɤ, ɪɚɜɟɧ 1 Ⱥ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɩɪɢɜɨɞɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɢɦɟɸɬ ɧɟɛɨɥɶɲɢɟ 

ɝɚɛɚɪɢɬɵ ɢ ɦɚɥɭɸ ɢɧɟɪɰɢɨɧɧɨɫɬɶ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɛɟɫɫɬɭɩɟɧɱɚɬɨɟ 

ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɨɪɝɚɧɨɜ ɦɚɲɢɧ ɢ ɩɨɥɭɱɚɬɶ 

ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɣ ɄɉȾ. Ƚɥɚɜɧɨɟ ɞɨɫɬɨɢɧɫɬɜɨ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɜ ɜɨɡɦɨɠɧɨɫɬɢ 

ɪɚɛɨɬɵ ɜ ɞɢɧɚɦɢɱɟɫɤɢɯ ɪɟɠɢɦɚɯ ɩɪɢ ɱɚɫɬɵɯ ɜɤɥɸɱɟɧɢɹɯ, ɨɫɬɚɧɨɜɤɚɯ, ɪɟɜɟɪɫɚɯ 

ɞɜɢɠɟɧɢɹ ɢɥɢ ɢɡɦɟɧɟɧɢɹɯ ɫɤɨɪɨɫɬɢ, ɩɪɢɱɟɦ ɤɚɱɟɫɬɜɨ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ 

ɦɨɠɧɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ ɢɡɦɟɧɹɬɶ ɜ ɧɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ɂɫɩɨɥɧɢɬɟɥɶɧɵɦ 

ɨɪɝɚɧɨɦ ɝɢɞɪɨɩɪɢɜɨɞɚ ɹɜɥɹɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɰɢɥɢɧɞɪ (ɢɥɢ ɩɨ-ɞɪɭɝɨɦɭ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɞɜɢɝɚɬɟɥɶ). Ɉɫɧɨɜɧɵɦɢ ɞɟɬɚɥɹɦɢ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɹɜɥɹɸɬɫɹ 

ɤɨɪɩɭɫ, ɜɤɥɸɱɚɸɳɢɣ ɰɢɥɢɧɞɪ ɢ ɤɪɵɲɤɢ, ɩɨɪɲɟɧɶ ɫɨ ɲɬɨɤɨɦ ɢɥɢ ɩɥɭɧɠɟɪ, 

ɜɧɭɬɪɟɧɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɷɬɢɯ ɞɟɬɚɥɟɣ ɨɛɪɚɡɭɸɬ ɪɚɛɨɱɭɸ ɤɚɦɟɪɭ. ɉɪɨɰɟɫɫ 

ɜɧɭɬɪɢ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɨɫɧɨɜɚɧ ɧɚ ɩɨɩɟɪɟɦɟɧɧɨɦ ɡɚɩɨɥɧɟɧɢɢ ɟɝɨ ɪɚɛɨɱɟɣ 

ɤɚɦɟɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɶɸ ɢ ɜɵɬɟɫɧɟɧɢɢ ɟɟ, ɩɪɢ ɷɬɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɩɟɪɟɦɟɳɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ (ɲɬɨɤɚ ɢɥɢ ɩɥɭɧɠɟɪɚ) [10].. 

 

Ɋɢɫɭɧɨɤ 16 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɢɜɨɞ 
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2.2 ɉɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɢ ɱɟɪɧɨɝɨ ɹщɢɤɚ 

 

ɉɟɪɜɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɫɢɫɬɟɦɵ ɩɨɞɱɟɪɤɢɜɚɟɬ ɟɟ ɰɟɥɟɜɭɸ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ, 

ɧɨ ɧɟ ɝɨɜɨɪɢɬ ɨɟɟ ɜɧɭɬɪɟɧɟɦ ɭɫɬɪɨɣɫɬɜɟ. ɉɨɷɬɨɦɭ ɫɢɫɬɟɦɭ ɦɨɠɧɨ ɢɡɨɛɪɚɠɚɬɶ ɜ 

ɜɢɞɟ ɧɟɩɪɨɡɪɚɡɪɨɱɧɨɝɨ «ɹɳɢɤɚ», ɜɵɞɟɥɟɧɧɨɝɨ ɢɡ ɨɤɪɭɠɚɸɳɣ ɫɪɟɞɵ. Ɍɚɤɚɹ 

ɦɨɞɟɥɶ ɨɬɪɚɠɚɟɬ ɜɚɠɧɨɟ ɫɜɨɣɫɬɜɨ ɫɢɫɬɟɦɵ: ɰɟɥɨɫɬɧɨɫɬɶ ɢ ɨɛɨɫɨɛɥɟɧɨɫɬɶ ɨɬ 

ɫɪɟɞɵ. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɫɢɫɬɟɦɜ (ɹɳɢɤ) ɨɛɨɫɨɛɥɟɧɚ ɢ ɜɵɞɟɥɟɧɚ ɢɡ ɫɪɟɞɵ, 

ɨɧɚ ɧɟ ɹɜɥɹɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɨɬ ɧɟɟ ɢɡɨɥɢɪɨɜɚɧɧɨɣ, ɬɚɤ ɤɚɤ ɟɟ ɰɟɥɶ – ɷɬɨ ɡɚɪɚɧɟɟ 

ɡɚɩɥɚɧɢɪɨɜɚɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ ɫɢɫɬɟɦɚ 

ɫɜɹɡɚɧɚ ɫɨ ɫɪɟɞɨɣ ɢ ɫɩɨɦɨɳɶɸ ɷɬɢɯ ɫɜɹɡɟɣ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɧɟɟ. ɗɬɢ ɫɜɹɡɢ 

ɢɡɨɛɪɚɠɚɸɬɫɹ ɜ ɜɢɞɟ ɫɬɪɟɥɨɤ ɧɚɩɪɚɜɥɟɧɧɵɯ ɨɬ ɫɢɫɬɟɦ ɜ ɫɪɟɞɭ, ɢ ɧɚɡɵɜɚɸɬɫɹ 

выхоɞами ɫиɫɬɟмы. Ɍɚɤ ɤɚɤ ɫɢɫɬɟɦɚ ɹɜɥɹɟɬɫɹ ɫɪɟɞɫɬɜɨɦ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ, 

ɞɨɥɠɧɵ ɫɭɳɟɫɬɜɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɩɟɪɟɞɚɱɢ ɟɣ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

(ɢɧɮɨɪɦɚɰɢɢ, ɩɪɨɝɪɚɦɦɵ, ɦɚɬɟɪɢɚɥ, ɡɚɝɨɬɨɜɨɤ, ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɬɨɩɥɢɜɧɵɯ 

ɪɟɫɭɪɫɨɜ), ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ. Ɍɚɤɠɟ ɫɜɹɡɢ 

ɢɡɨɛɪɚɠɚɸɬɫɹ ɜ ɜɢɞɟ ɫɬɪɟɥɨɤ ɧɚɩɪɚɥɟɧɧɵɯ  ɨɬ ɫɪɟɞɵ ɜ ɫɢɫɬɟɦɭ ɢ ɧɚɡɵɜɚɸɬɫɹ 

вхоɞами ɫиɫɬɟмɭ[20]. 

ɉɟɪɟɣɞɟɦ ɨɬ ɩɟɪɜɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɫɢɫɬɟɦɵ ɤ ɟɝɨ ɜɢɡɭɚɥɶɧɨɦɭ 

ɷɤɜɢɜɚɥɟɧɬɭ. ȼɨ-ɩɟɪɜɵɯ, ɩɪɢɜɟɞɟɧɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɧɢɱɟɝɨ ɧɟ ɝɨɜɨɪɢɬ ɨ 

ɜɧɭɬɪɟɧɧɟɦ ɭɫɬɪɨɣɫɬɜɟ ɫɢɫɬɟɦɵ. ɉɨɷɬɨɦɭ ɟɟ ɦɨɠɧɨ ɢɡɨɛɪɚɡɢɬɶ ɜ ɜɢɞɟ 

ɧɟɩɪɨɡɪɚɱɧɨɝɨ «ɹɳɢɤɚ», ɜɵɞɟɥɟɧɧɨɝɨ ɢɡ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɉɨɞɱɟɪɤɧɟɦ, ɱɬɨ 

ɭɠɟ ɷɬɚ, ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɨɫɬɚɹ, ɦɨɞɟɥɶ ɩɨ-ɫɜɨɟɦɭ ɨɬɪɚɠɚɟɬ ɞɜɚ ɫɥɟɞɭɸɳɢɯ 

ɜɚɠɧɵɯ ɫɜɨɣɫɬɜɚ ɫɢɫɬɟɦɵ: ɰɟɥɨɫɬɧɨɫɬɶ ɢ ɨɛɨɫɨɛɥɟɧɧɨɫɬɶ ɨɬ ɫɪɟɞɵ. 

ȼɨ-ɜɬɨɪɵɯ, ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɫɢɫɬɟɦɵ ɤɨɫɜɟɧɧɨ ɝɨɜɨɪɢɬɫɹ ɨ ɬɨɦ, ɱɬɨ ɯɨɬɹ 

«ɹɳɢɤ» ɢ ɨɛɨɫɨɛɥɟɧ, ɜɵɞɟɥɟɧ ɢɡ ɫɪɟɞɵ, ɧɨ ɧɟ ɹɜɥɹɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɨɬ ɧɟɟ 

ɢɡɨɥɢɪɨɜɚɧɧɵɦ. 
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Ɇɨɞɟɥɶ «ɱɟɪɧɨɝɨ ɹщɢɤɚ» 

 

ɉɟɪɟɣɞɟɦ ɨɬ ɩɟɪɜɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɫɢɫɬɟɦɵ ɤ ɟɝɨ ɜɢɡɭɚɥɶɧɨɦɭ 

ɷɤɜɢɜɚɥɟɧɬɭ. ȼɨ-ɩɟɪɜɵɯ, ɩɪɢɜɟɞɟɧɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɧɢɱɟɝɨ ɧɟ ɝɨɜɨɪɢɬ ɨ 

ɜɧɭɬɪɟɧɧɟɦ ɭɫɬɪɨɣɫɬɜɟ ɫɢɫɬɟɦɵ. ɉɨɷɬɨɦɭ ɟɟ ɦɨɠɧɨ ɢɡɨɛɪɚɡɢɬɶ ɜ ɜɢɞɟ 

ɧɟɩɪɨɡɪɚɱɧɨɝɨ «ɹɳɢɤɚ», ɜɵɞɟɥɟɧɧɨɝɨ ɢɡ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɉɨɞɱɟɪɤɧɟɦ, ɱɬɨ 

ɭɠɟ ɷɬɚ, ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɨɫɬɚɹ, ɦɨɞɟɥɶ ɩɨ-ɫɜɨɟɦɭ ɨɬɪɚɠɚɟɬ ɞɜɚ ɫɥɟɞɭɸɳɢɯ 

ɜɚɠɧɵɯ ɫɜɨɣɫɬɜɚ ɫɢɫɬɟɦɵ: ɰɟɥɨɫɬɧɨɫɬɶ ɢ ɨɛɨɫɨɛɥɟɧɧɨɫɬɶ ɨɬ ɫɪɟɞɵ[20]. 

ȼɨ-ɜɬɨɪɵɯ, ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɫɢɫɬɟɦɵ ɤɨɫɜɟɧɧɨ ɝɨɜɨɪɢɬɫɹ ɨ ɬɨɦ, ɱɬɨ ɯɨɬɹ 

«ɹɳɢɤ» ɢ ɨɛɨɫɨɛɥɟɧ, ɜɵɞɟɥɟɧ ɢɡ ɫɪɟɞɵ, ɧɨ ɧɟ ɹɜɥɹɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɨɬ ɧɟɟ 

ɢɡɨɥɢɪɨɜɚɧɧɵɦ. 

 

Ɋɢɫɭɧɨɤ 17 — Ɇɨɞɟɥɶ «ɱɟɪɧɨɝɨ ɹɳɢɤɚ» 

ɂɧɚɱɟ ɝɨɜɨɪɹ, ɫɢɫɬɟɦɚ ɫɜɹɡɚɧɚ ɫɨ ɫɪɟɞɨɣ ɢ ɫ ɩɨɦɨɳɶɸ ɷɬɢɯ ɫɜɹɡɟɣ 

ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɫɪɟɞɭ. ɗɬɢ ɫɜɹɡɢ ɧɚɡɵɜɚɸɬɫɹ ɜɵɯɨɞɚɦɢ ɫɢɫɬɟɦɵ. ɉɨɞɱɟɪɤɧɟɦ 

ɟɳɟ ɪɚɡ, ɱɬɨ ɜɵɯɨɞɵ ɫɢɫɬɟɦɵ ɜ ɞɚɧɧɨɣ ɝɪɚɮɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɫɥɨɜɭ «ɰɟɥɶ» ɜ ɫɥɨɜɟɫɧɨɣ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ (ɜ ɩɟɪɜɨɦ ɨɩɪɟɞɟɥɟɧɢɢ). Ʉɪɨɦɟ ɬɨɝɨ, 

ɫɢɫɬɟɦɚ ɹɜɥɹɟɬɫɹ ɫɪɟɞɫɬɜɨɦ, ɩɨɷɬɨɦɭ ɞɨɥɠɧɵ ɫɭɳɟɫɬɜɨɜɚɬɶ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 

ɧɟɟ, ɬ.ɟ. ɬɚɤɢɟ ɫɜɹɡɢ ɫɨ ɫɪɟɞɨɣ, ɤɨɬɨɪɵɟ ɧɚɩɪɚɜɥɟɧɵ ɢɡɜɧɟ ɜ ɫɢɫɬɟɦɭ, ɤɨɬɨɪɵɟ 

ɧɚɡɵɜɚɸɬɫɹ ɜɯɨɞɚɦɢ ɫɢɫɬɟɦɵ[20]. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɵ ɩɨɫɬɪɨɢɥɢ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɩɨɥɭɱɢɥɚ ɧɚɡɜɚɧɢɟ 

«ɱɟɪɧɨɝɨ ɹɳɢɤɚ» (ɫɦ. ɪɢɫɭɧɨɤ 16). ɗɬɨ ɧɚɡɜɚɧɢɟ ɨɛɪɚɡɧɨ ɩɨɞɱɟɪɤɢɜɚɟɬ ɩɨɥɧɨɟ 

ɨɬɫɭɬɫɬɜɢɟ ɫɜɟɞɟɧɢɣ ɨ ɜɧɭɬɪɟɧɧɟɦ ɫɨɞɟɪɠɚɧɢɢ ɫɢɫɬɟɦɵ. ȼ ɦɨɞɟɥɢ ɡɚɞɚɸɬɫɹ 

ɬɨɥɶɤɨ ɜɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɫɜɹɡɢ ɫɢɫɬɟɦɵ ɫɨ ɫɪɟɞɨɣ, ɬ.ɟ. ɦɧɨɠɟɫɬɜɨ X ɢ Y 
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ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ. Ɍɚɤɚɹ ɦɨɞɟɥɶ, ɧɟɫɦɨɬɪɹ ɧɚ ɜɧɟɲɧɸɸ 

ɩɪɨɫɬɨɬɭ ɢ ɧɚ ɨɬɫɭɬɫɬɜɢɟ ɫɜɟɞɟɧɢɣ ɨ ɜɧɭɬɪɟɧɧɟɦ ɫɬɪɨɟɧɢɢ ɫɢɫɬɟɦɵ, ɱɚɫɬɨ 

ɨɤɚɡɵɜɚɟɬɫɹ ɨɱɟɧɶ ɩɨɥɟɡɧɨɣ. Ɉɬɦɟɬɢɦ, ɨɞɧɚɤɨ, ɱɬɨ ɩɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɢ 

«ɱɟɪɧɨɝɨ ɹɳɢɤɚ» ɧɟ ɹɜɥɹɟɬɫɹ ɬɪɢɜɢɚɥɶɧɨɣ ɡɚɞɚɱɟɣ, ɬɚɤ ɤɚɤ ɧɚ ɜɨɩɪɨɫ ɨ ɬɨɦ, 

ɫɤɨɥɶɤɨ ɢ ɤɚɤɢɟ ɢɦɟɧɧɨ ɜɯɨɞɵ ɢ ɜɵɯɨɞɵ ɫɥɟɞɭɟɬ ɜɤɥɸɱɚɬɶ ɜ ɦɨɞɟɥɶ, ɨɬɜɟɬ ɧɟ 

ɩɪɨɫɬ ɢ ɧɟ ɜɫɟɝɞɚ ɨɞɧɨɡɧɚɱɟɧ[20]. 

ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɥɸɛɨɣ ɫɢɫɬɟɦɵ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ, ɱɬɨ ɟɟ ɰɟɥɨɫɬɧɨɫɬɶ ɢ 

ɨɛɨɫɨɛɥɟɧɧɨɫɬɶ, ɨɬɨɛɪɚɠɟɧɧɵɟ ɜ ɦɨɞɟɥɢ ɱɟɪɧɨɝɨ ɹɳɢɤɚ, ɜɵɫɬɭɩɚɸɬ ɤɚɤ 

ɜɧɟɲɧɢɟ ɫɜɨɣɫɬɜɚ. ȼɧɭɬɪɟɧɧɨɫɬɶ ɠɟ «ɹɳɢɤɚ» ɨɤɚɡɵɜɚɟɬɫɹ ɧɟɨɞɧɨɪɨɞɧɨɣ, ɱɬɨ 

ɩɨɡɜɨɥɹɟɬ ɪɚɡɥɢɱɚɬɶ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɫɚɦɨɣ ɫɢɫɬɟɦɵ. ɉɪɢ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨɦ 

ɪɚɫɫɦɨɬɪɟɧɢɢ ɧɟɤɨɬɨɪɵɟ ɱɚɫɬɢ ɫɢɫɬɟɦɵ ɦɨɝɭɬ ɛɵɬɶ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɪɚɡɛɢɬɵ 

ɧɚ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɢ ɬ.ɞ. Ɍɟ ɱɚɫɬɢ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɟ ɦɵ ɪɚɫɫɦɚɬɪɢɜɚɟɦ ɤɚɤ 

ɧɟɞɟɥɢɦɵɟ, ɧɚɡɵɜɚɸɬɫɹ ɷɥɟɦɟɧɬɚɦɢ. ɑɚɫɬɢ ɫɢɫɬɟɦɵ, ɫɨɫɬɨɹɳɢɟ ɛɨɥɟɟ ɱɟɦ ɢɡ 

ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɧɚɡɵɜɚɸɬ ɩɨɞɫɢɫɬɟɦɚɦɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɠɧɨ ɜɜɟɫɬɢ 

ɨɛɨɡɧɚɱɟɧɢɹ ɢɥɢ ɬɟɪɦɢɧɵ, ɭɤɚɡɵɜɚɸɳɢɟ ɧɚ ɢɟɪɚɪɯɢɸ ɱɚɫɬɟɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɩɨɥɭɱɚɟɬɫɹ ɦɨɞɟɥɶ ɫɨɫɬɚɜɚ ɫɢɫɬɟɦɵ, ɨɩɢɫɵɜɚɸɳɚɹ ɢɡ ɤɚɤɢɯ ɩɨɞɫɢɫɬɟɦ ɢ 

ɷɥɟɦɟɧɬɨɜ ɨɧɚ ɫɨɫɬɨɢɬ (ɫɦ. ɪɢɫɭɧɨɤ 18). 

 

 

Ɋɢɫɭɧɨɤ 18 – ɋɢɫɬɟɦɚ ɢ ɩɨɞɫɢɫɬɟɦɚ ɦɨɞɟɥɢ ɱɟɪɧɨɝɨ ɹɳɢɤɚ 
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ɉɪɨɢɡɜɟɞɹ ɚɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɨɩɢɫɚɧɢɹ ɫɢɫɬɟɦɵ 

ɨɩɪɟɞɟɥɢɦ ɜɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɤɨɨɪɞɢɧɚɬɵ, ɚ ɬɚɤɠɟ ɜɨɡɦɭɳɚɸɳɢɟ 

ɜɨɡɞɟɣɫɬɜɢɹ.  

ȼɯɨɞɧɵɟ, ɜɵɯɨɞɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

 

Ɍɚɛɥɢɰɚ 2 – ȼɯɨɞɵ, ɜɵɯɨɞɵ ɫɢɫɬɟɦɵ 

ȼɯɨɞɵ ȼɵɯɨɞɵ 

ɋɤɨɪɨɫɬɶ ɜɟɬɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɍɝɨɥ ɩɨɜɨɪɨɬɚ ɩɥɨɫɤɨɫɬɢ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɩɥɨɫɤɨɫɬɢ 

ɋɤɨɪɨɫɬɶ ɩɨɫɬɭɩɥɟɧɢɹ ɡɚɝɪɹɡɧɟɧɧɨɣ 

ɜɨɞɵ 
ɋɤɨɪɨɫɬɶ ɜɵɛɪɨɫɚ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ 

 

ȼ ɛɥɨɤɟ ɭɩɪɚɜɥɟɧɢɹ ɜɯɨɞɹɬ ɞɚɧɧɵɟ ɨ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 

ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɢɡ ɛɥɨɤɚ ɢɦɢɬɚɰɢɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ⱦɚɥɟɟ, ɢɡ ɛɥɨɤɚ 

ɭɩɪɚɜɥɟɧɢɹ ɩɨɫɬɭɩɚɸɬ ɤɨɦɚɧɞɵ ɧɚ ɢɡɦɟɧɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɭɝɥɚ ɩɨɥɨɠɟɧɢɹ 

ɤɪɵɲɤɢ ɢ ɢɡɦɟɧɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɜɵɫɨɬɵ ɤɪɵɲɤɢ ɜ ɛɥɨɤɟ ɢɡɦɟɧɟɧɢɹ ɭɝɥɚ 

ɩɨɥɨɠɟɧɢɹ ɭɝɥɚ ɤɪɵɲɤɢ ɢ ɜɵɫɨɬɵ ɩɨɥɨɠɟɧɢɹ ɤɪɵɲɤɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ 

ɞɚɧɧɵɟ ɛɥɨɤɢ ɩɨɫɬɭɩɚɟɬ ɫɢɝɧɚɥ ɨ ɦɚɤɫɢɦɚɥɶɧɨɦ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ 

ɭɝɥɚ ɩɨɥɨɠɟɧɢɹ ɤɪɵɲɤɢ ɢ ɜɵɫɨɬɵ ɩɨɥɨɠɟɧɢɹ ɤɪɵɲɤɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  Ɍɚɤɠɟ, 

ɩɪɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɢɡ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɩɨɫɬɭɩɚɟɬ ɚɜɚɪɢɣɧɵɣ ɫɢɝɧɚɥ ɧɚ 

ɩɨɞɫɢɫɬɟɦɵ ɢɡɦɟɧɟɧɢɹ ɭɝɥɚ ɩɨɥɨɠɟɧɢɹ ɤɪɵɲɤɢ ɢ ɜɵɫɨɬɵ ɩɨɥɨɠɟɧɢɹ ɤɪɵɲɤɢ. 

 

Ɋɢɫɭɧɨɪɤ – 19 ɋɯɟɦɚ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ 
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Ɉɬɞɟɥɶɧɨ ɨɬ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɛɥɨɤɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜɯɨɞɢɬ 

ɩɨɞɫɢɫɬɟɦɚ ɞɥɹ ɮɢɥɶɬɪɚɰɢɢ ɡɚɝɪɹɡɧɟɧɧɨɣ ɜɨɞɵ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɬɪɟɯ ɮɢɥɶɬɪɨɜ. 

ɉɨɫɥɟ ɩɨɫɬɪɨɟɧɢɹ ɞɢɚɝɪɚɦɦɵ ɞɟɤɨɦɩɨɡɢɰɢɢ ɢɫɫɥɟɞɭɟɦɨɣ ɫɢɫɬɟɦɵ ɦɨɠɧɨ 

ɩɪɢɫɬɭɩɢɬɶ ɤ ɫɥɟɞɭɸɳɟɦɭ ɲɚɝɭ, ɬɚɤɨɦɭ ɤɚɤ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɭɫɬɚɧɨɜɤɨɣ ɞɥɹ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ. Ⱦɥɹ ɷɬɨɝɨ 

ɧɭɠɧɨ ɜɵɛɪɚɬɶ ɫɪɟɞɭ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɨɞɫɢɫɬɟɦɵ ɢ ɫɜɹɡɢ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɞɢɚɝɪɚɦɦɟ ɫɥɟɞɭɟɬ ɧɚɩɨɥɧɢɬɶ ɫɨɞɟɪɠɚɧɢɟɦ. 

 

ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 2 

 

ɉɨɫɬɪɨɟɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɇɨɞɟɥɢ ɱɟɪɧɨɝɨ ɹɳɢɤɚ. Ȼɵɥɢ  

ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɬɱɢɤɢ ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ 

ɭɩɪɚɜɥɟɧɢɹ ɭɫɬɚɧɨɜɤɨɣ ɞɥɹ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ. 

Ɉɩɢɫɚɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɜɤɥɸɱɚɸɳɢɟ ɜ ɫɟɛɹ 

ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ: ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ, ɪɟɝɭɥɢɪɭɸɳɢɟ ɡɚɞɜɢɠɤɢ ɢ 

ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ. Ɉɫɭɳɟɫɬɜɥɟɧ ɜɵɛɨɪ ɞɚɬɱɢɤɨɜ. 



38 

 

3 Ɋɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɭɫɬɚɧɨɜɤɨɣ ɞɥɹ 

ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɚ ɫɬɨɱɧɵɯ ɜɨɞ 

 

3.1 ȼɵɛɨɪ ɫɪɟɞɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

 

Ʉ ɱɢɫɥɭ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ, ɫ ɰɟɥɶɸ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɢɡɭɱɟɧɢɹ 

ɦɟɬɨɞɨɜ ɬɟɨɪɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɢ ɩɪɢɨɛɪɟɬɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɧɚɜɵɤɨɜ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ ɢ ɫɢɫɬɟɦ ɧɚ 

ɢɯ ɨɫɧɨɜɟ, ɨɬɧɨɫɹɬɫɹ ɤɚɤ ɡɚɪɭɛɟɠɧɵɟ (Simulink, Skilab, MATRIXX, VisSim, 

LabVIEW ɢ ɞɪ.), ɬɚɤ ɢ ɨɬɟɱɟɫɬɜɟɧɧɵɟ (ɆɂɄ, ɉȺ 9, ɋLASSIC, MBɌɍ, 

SimInTech ɢ ɞɪ.) ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ (ɋȺȾɊ). ȼ 

ɫɢɥɭ ɫɥɨɠɢɜɲɢɯɫɹ ɨɛɫɬɨɹɬɟɥɶɫɬɜ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɨɦɢɧɢɪɭɸɬ 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɡɚɪɭɛɟɠɧɵɟ ɩɪɨɝɪɚɦɦɵ.  

ɇɚɡɜɚɧɢɟ SimInTech ɹɜɥɹɟɬɫɹ ɫɨɤɪɚɳɟɧɢɟɦ ɨɬ ɩɟɪɟɜɨɞɚ ɧɚ ɚɧɝɥɢɣɫɤɢɣ 

ɹɡɵɤ ɨɪɢɝɢɧɚɥɶɧɨɝɨ ɧɚɡɜɚɧɢɹ ɉɄ ɆȼɌɍ (Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɜ ɬɟɯɧɢɱɟɫɤɢɯ 

ɭɫɬɪɨɣɫɬɜɚɯ, Simulation In Technic). əɜɥɹɹɫɶ ɚɥɶɬɟɪɧɚɬɢɜɨɣ ɡɚɪɭɛɟɠɧɵɦ 

ɚɧɚɥɨɝɚɦ, ɉɈ SimInTech ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶ, ɦɨɞɟɥɢɪɨɜɚɬɶ, ɢɫɫɥɟɞɨɜɚɬɶ ɢ 

ɫɢɧɬɟɡɢɪɨɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ (ɦɟɯɚɧɢɱɟɫɤɢɟ, 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ, ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ, ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ ɢ ɞɪ., ɜ ɬɨɦ ɱɢɫɥɟ 

ɫɪɟɞɫɬɜɚ ɢ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɤɢ). ȼɫɹ ɧɟɨɛɯɨɞɢɦɚɹ ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɚɹ 

ɞɨɤɭɦɟɧɬɚɰɢɹ, ɦɟɬɨɞɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢ ɢɫɱɟɪɩɵɜɚɸɳɚɹ ɫɩɪɚɜɨɱɧɚɹ 

ɤɨɧɬɟɤɫɬɧɚɹ ɫɢɫɬɟɦɚ SimInTech ɜɵɩɨɥɧɟɧɚ ɧɚ ɪɭɫɫɤɨɦ ɹɡɵɤɟ, ɱɬɨ ɞɥɹ ɦɧɨɝɢɯ 

ɪɨɫɫɢɣɫɤɢɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɧɢɦɚɟɬ ɹɡɵɤɨɜɵɣ ɛɚɪɶɟɪ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɦɟɫɬɨ ɩɪɢ 

ɨɫɜɨɟɧɢɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɚɤɢɯ ɩɪɨɝɪɚɦɦ, ɤɚɤ Simulink ɢ ɞɪ., ɫ ɚɧɝɥɨɹɡɵɱɧɵɦ 

ɦɟɬɨɞɢɱɟɫɤɢɦ ɢ ɫɩɪɚɜɨɱɧɵɦ ɫɨɩɪɨɜɨɠɞɟɧɢɟɦ.  

ȼɢɡɭɚɥɶɧɵɟ, ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɫɪɟɞɫɬɜɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ 

ɫɪɟɞɟ SimInTech, ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɢ ɦɟɬɨɞɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, 

ɨɬɥɢɱɚɸɳɢɟɫɹ «ɩɪɨɡɪɚɱɧɨɫɬɶɸ» ɢ ɞɨɫɬɭɩɧɨɫɬɶɸ ɞɥɹ ɩɨɧɢɦɚɧɢɹ, ɩɨɡɜɨɥɹɸɬ 

ɩɨɥɶɡɨɜɚɬɟɥɸ, ɩɪɢ ɧɚɥɢɱɢɢ ɷɥɟɦɟɧɬɚɪɧɵɯ ɧɚɜɵɤɨɜ ɪɚɛɨɬɵ ɜ ɫɪɟɞɟ 
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ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ Windows, ɡɚ ɤɪɚɬɱɚɣɲɢɣ ɫɪɨɤ ɢɡɭɱɢɬɶ ɟɝɨ ɢ ɭɫɩɟɲɧɨ 

ɪɚɛɨɬɚɬɶ ɜ ɟɝɨ ɫɪɟɞɟ.  

 

3.2 ɉɨɫɬɪɨɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɢ ɜ SimInTech 

 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ – ɷɬɨ ɨɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ ɷɬɚɩɨɜ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ 

ɤɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ. ɋɭɳɧɨɫɬɶ ɦɟɬɨɞɨɥɨɝɢɢ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɡɚɦɟɧɟ ɢɫɯɨɞɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ ɟɝɨ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɶɸ, ɢ, ɜ ɞɚɥɶɧɟɣɲɟɦ ɢɡɭɱɟɧɢɢ ɦɨɞɟɥɢ ɫ ɩɨɦɨɳɶɸ 

ɪɟɚɥɢɡɭɟɦɵɯ ɧɚ ɤɨɦɩɶɸɬɟɪɚɯ ɜɵɱɢɫɥɢɬɟɥɶɧɨ-ɥɨɝɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ. Ɋɚɛɨɬɚ ɫ 

ɦɨɞɟɥɶɸ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɵɫɬɪɨ ɢ ɛɟɡ ɫɭɳɟɫɬɜɟɧɧɵɯ ɡɚɬɪɚɬ 

ɢɫɫɥɟɞɨɜɚɬɶ ɫɜɨɣɫɬɜɚ ɢ ɩɨɜɟɞɟɧɢɟ ɨɛɴɟɤɬɚ.  

Ɉɛɳɢɣ ɜɢɞ ɦɨɞɟɥɢ, ɜɵɩɨɥɧɟɧɧɨɣ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ SimInTech, 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 20. 

 

 

Ɋɢɫɭɧɨɤ 20 – Ɉɛɳɢɣ ɜɢɞ ɦɨɞɟɥɢ 
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ɇɚ ɪɢɫɭɧɤɟ 20 ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɛɥɨɤɢ: ɛɥɨɤ ɢɦɢɬɚɰɢɢ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ, ɬɚɤɠɟ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ. ɇɚ 

ɪɢɫɭɧɤɟ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɭɛɦɨɞɟɥɶ ɧɚɫɨɫɧɨɝɨ ɤɥɚɫɬɟɪɚ. 

Ⱦɚɧɧɵɟ ɛɥɨɤɢ ɹɜɥɹɸɬɫɹ ɜɚɠɧɟɣɲɢɦ ɚɫɩɟɤɬɚɦɢ ɜ ɪɚɛɨɬɟ, ɱɟɪɟɡ ɞɚɧɧɵɟ 

ɛɥɨɤɢ ɢɞɟɬ ɜɫɟ ɭɩɪɚɜɥɟɧɢɟ ɭɫɬɚɧɨɜɤɢ. ɉɨ ɝɪɚɮɢɤɚɦ ɡɚɜɢɫɢɦɨɫɬɢ ɦɨɠɧɨ 

ɧɚɛɥɸɞɚɟɬɫɹ ɢɡɦɟɧɟɧɢɹ ɧɟ ɬɨɥɶɤɨ ɫɚɦɨɣ ɭɫɬɚɧɨɜɤɢ, ɧɨ ɢ ɢɡɦɟɧɟɧɢɹ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ɉɫɧɨɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɤɥɚɫɬɟɪɚ ɹɜɥɹɟɬɫɹ ɢɫɩɵɬɚɧɢɟ ɢ 

ɫɟɪɜɢɫɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɧɟɮɬɹɧɵɯ, ɯɢɦɢɱɟɫɤɢɯ ɢ ɲɥɚɦɨɜɵɯ ɧɚɫɨɫɨɜ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɟɪɟɤɚɱɢɜɚɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɚ ɬɚɤɠɟ ɜɨɞɵ.  

ɇɚ ɪɢɫɭɧɤɟ 21 ɢɡɨɛɪɚɠɟɧɧɚ ɫɭɛɦɨɞɟɥɶ ɧɚɫɨɫɧɨɝɨ ɤɥɚɫɬɟɪɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ 

ɬɪɟɯ ɮɢɥɶɬɪɨɜ, ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɵ. ɇɚɫɨɫɧɵɣ ɤɥɚɫɬɟɪ ɨɛɴɟɞɢɧɹɟɬ ɬɪɢ 

ɨɞɧɨɪɨɞɧɵɯ  ɧɚɫɨɜ ɞɥɹ ɩɨɞɚɱɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɨɞɢɧ ɧɚɫɨɫ ɞɥɹ 

ɨɬɤɚɱɤɢ ɜɨɞɢ, ɧɟ ɬɨɥɶɤɨ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɣɧɨɣ ɫɢɞɭɚɰɢɢ, ɧɨ ɢ ɞɥɹ ɩɟɪɟɤɚɱɤɢ 

ɡɚɝɪɹɡɧɟɧɨɣ ɜɨɞɵ ɢɡ ɨɞɧɨɝɨ ɨɬɫɟɤɚ ɜ ɞɪɭɝɨɣ. ɑɟɪɟɡ ɞɜɢɝɚɬɟɥɢ ɩɪɨɢɫɯɨɞɢɬ 

ɪɚɫɱɟɬ ɦɨɳɧɨɫɬɢ ɩɨɞɚɱɢ ɜɨɞɵ ɜ ɫɥɟɞɭɸɳɢɣ ɧɚɫɨɫ, ɤɨɬɨɪɵɣ ɨɬɜɟɱɚɟɬ ɡɚ 

ɩɟɪɟɤɚɱɤɭ ɜɨɞɵ ɢɡ ɨɞɧɨɝɨ ɨɬɫɟɤɚ ɜ ɞɪɭɝɨɣ ɨɬɫɟɤ ɨɱɢɫɬɤɢ ɜɨɞɵ. Ⱦɜɢɝɚɬɟɥɢ 

ɨɬɜɟɱɚɸɬ ɫ ɤɚɤɨɣ ɫɤɨɪɨɫɬɶɸ ɛɭɞɟɬ ɩɪɨɯɨɞɢɬɶ ɡɚɝɪɹɡɧɟɧɧɚɹ ɜɨɞɚ ɱɟɪɟɡ ɮɢɥɶɬɪɵ. 

ȼɬɨɪɨɣ ɧɚɫɨɫ ɫɯɟɦɵ ɮɢɥɶɬɪɚɰɢɢ ɨɬɜɟɱɚɟɬ ɡɚ ɩɨɞɚɱɭ ɜɨɞɵ ɜ ɫɥɟɞɭɸɳɢɣ ɨɬɫɟɤ ɢ 

ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɩɪɟɞɵɞɭɳɟɝɨ ɨɬɫɟɤɚ ɞɥɹ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ. Ɍɚɤɠɟ ɜɬɨɪɨɣ 

ɧɚɫɨɫ ɨɬɜɟɱɚɟɬ ɢ ɡɚ ɚɜɚɪɢɣɧɭɸ ɫɢɬɭɚɰɢɸ, ɜ ɫɥɭɱɚɟ ɚɜɚɪɢ ɩɪɨɢɫɯɨɞɢɬ ɨɬɤɚɱɤɚ 

ɜɨɞɵ ɢɡ ɜɫɟɯ ɨɬɫɟɤɨɜ, ɩɪɢ ɷɬɨɦ ɩɪɨɞɨɥɠɚɟɬɫɹ ɨɱɢɫɬɤɚ ɜɨɞɵ. Ⱦɥɹ ɤɚɠɞɨɝɨ 

ɮɢɥɶɬɪɚ ɟɫɬɶ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ, ɱɟɪɟɡ ɷɬɢ ɝɪɚɮɢɤɢ ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɤɚɤ 

ɪɚɛɨɬɚɟɬ ɤɚɠɞɵɣ ɢɡ ɮɢɥɶɪɨɜ. Ɉɛɴɟɦ ɢɡ ɤɚɠɞɨɝɨ ɨɬɫɟɤɚ ɬɚɤɠɟ ɨɬɜɟɱɚɸɬ 

ɮɢɥɶɬɪɵ, ɜ ɧɢɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɭɫɥɨɜɢ ɩɪɢ ɤɚɨɦ ɨɛɴɟɦɟ ɜɨɞɵ ɜɵɩɨɥɧɹɟɬɫɹ 

ɨɱɢɫɬɤɚ. 
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Ɋɢɫɭɧɨɤ – 21 ɋɭɛɦɨɞɟɥɶ ɧɚɫɨɫɧɵɣ ɤɥɚɫɬɟɪ  

 

Ɇɨɞɟɥɶ ɭɫɬɚɧɨɜɤɢ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɞɜɚ ɜɚɠɧɵɯ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ. 

ɋɭɛɦɨɞɟɥɶ «Ȼɥɨɤ ɢɦɢɬɚɰɢɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» ɢ ɫɭɛɦɨɞɟɥɶ «Ȼɥɨɤ 

ɭɩɪɚɜɥɟɧɢɹ». ɑɟɪɟɡ ɞɚɧɧɵɟ ɛɥɨɤɢ ɩɪɨɯɨɞɢɬ ɜɫɹ ɪɚɛɨɬɚ ɦɨɞɟɥɢ (ɪɢɫɭɧɨɤ 22).  
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Ɋɢɫɭɧɨɤ 22 – ȼɵɱɢɫɥɢɬɟɥɶɧɵɟ ɛɥɨɤɢ 

 

ȼ ɫɭɛɦɨɞɟɥɢ «Ȼɥɨɤ ɢɦɢɬɚɰɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» ɦɨɞɭɥɢɪɭɟɬɫɹ 

ɢɦɢɬɚɰɢɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (Ɋɢɫɭɧɨɤ 23). 

Ɂɞɟɫɶ ɡɚɥɨɠɟɧɵ ɞɚɬɱɢɤ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɢ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ.  

 

 

Ɋɢɫɭɧɨɤ 23 – ɂɦɢɬɚɰɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 

ȼ ɞɚɬɱɢɤɚɯ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɡɚɥɨɠɟɧɵ ɚɥɝɨɪɢɬɦɵ ɪɚɛɨɬɵ ɢ 

ɭɩɪɚɜɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ, ɜ ɞɚɬɱɢɤɚɯ ɦɨɠɧɨ ɦɟɧɹɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɢ 

ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ. ɇɨ ɬɚɤ ɤɚɤ ɭɫɬɚɧɨɜɤɚ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ ɢɫɩɨɥɶɡɭɟɦ ɬɟɦɩɟɪɚɬɭɪɭ ɬɨɥɶɤɨ ɩɥɸɫɨɜɭɸ. 

ȼ ɞɚɬɱɢɤɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (ɪɢɫɭɧɨɤ 23), ɬɟɦɩɟɪɚɬɭɪɭ 

ɩɪɢɧɢɦɚɟɦ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ, ɬɚɤ ɤɚɤ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɢɠɟ ɩɪɨɦɟɪɡɚɧɢɹ 
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ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɜɨɞ, ɨɱɢɫɬɤɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ, ɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜ 

ɥɟɬɧɟɟ ɜɪɟɦɹ ɝɨɞɚ ɢ ɜɵɲɟ, ɛɭɞɟɬ ɛɵɫɬɪɨ ɩɪɨɢɫɯɨɞɢɬɶ ɨɱɢɫɬɤɚ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɩɪɨɞɭɤɬɨɜ. 

ȼ ɛɥɨɤɟ ɞɚɬɱɢɤ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 24, ɡɚɥɨɠɟɧɵ 

ɧɟ ɬɨɥɶɤɨ ɞɟɣɫɬɜɢɹ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɧɨ ɢ ɪɚɛɨɬɚ 

ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ȼɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ 

ɜɟɬɪɚ ɭɦɟɧɶɲɚɟɬ ɜɪɟɦɹ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɨɬ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ 

ɩɪɨɞɭɤɬɨɜ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɱɟɦ ɛɨɥɶɲɟ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɬɟɦ ɦɟɧɶɲɟ 

ɡɚɬɪɚɱɢɜɚɟɬɫɹ ɜɪɟɦɟɧɢ ɧɚ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɩɨɷɬɨɦɭ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 

ɩɪɢɧɢɦɚɟɦ ɨɬ 1ɦ/ɫ ɞɨ 10ɦ/ɫ. 

Ⱦɚɧɧɵɟ ɩɨɥɭɱɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɭɬɟɦ. 

 

 

Ɋɢɫɭɧɨɤ 24 – Ⱦɚɬɱɢɤ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ 

 

ȼ ɫɭɛɦɨɞɟɥɢ «Ȼɥɨɤ ɭɩɪɚɜɥɟɧɢɹ» ɦɨɞɭɥɢɪɭɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶ ɭɝɥɚ ɚɥɶɮɚ ɢ 

ɩɨɥɨɠɟɧɢɹ h ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (ɪɢɫɭɧɨɤ 

25). ȼ ɞɚɧɧɨɦ ɛɥɨɤɟ ɡɚɥɨɠɟɧɚ ɥɨɝɢɤɚ ɩɪɨɰɟɫɫɚ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ (ɫɤɪɢɩɬ 

ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɭɤɚɡɚɧ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ), ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ. ɍɝɨɥ 

α (ɨɬɜɟɱɚɟɬ ɡɚ ɭɝɨɥ ɩɨɥɨɠɟɧɢɹ ɨɬɤɪɵɜɚɧɢɹ ɤɪɵɲɤɢ ɭɫɬɚɧɨɜɤɢ) ɩɪɢɧɢɦɚɟɦ ɨɬ 

50° ɞɨ 70°, ɱɟɦ ɦɟɧɶɲɟ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɬɟɦ ɛɨɥɶɲɟ ɭɝɨɥ α. ɉɨɥɨɠɟɧɢɟ ɜɵɫɨɬɵ 

h, ɨɬɜɟɱɚɟɬ, ɩɪɢ  ɤɚɤɨɣ ɜɵɫɨɬɟ ɛɭɞɟɬ ɨɬɤɪɵɜɚɬɶɫɹ ɤɪɵɲɤɚ, ɩɪɢ ɷɬɨɦ ɜɵɫɨɬɚ 

ɨɬɤɪɵɜɚɧɢɹ ɤɪɵɲɤɢ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ ɭɝɥɚ Ⱥɥɶɮɚ. 
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Ɋɢɫɭɧɨɤ 25 – Ȼɥɨɤ ɭɩɪɚɜɥɟɧɢɹ 

 

ɇɚ ɪɢɫɭɧɤɟ 26 ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɪɢɛɨɪɧɚɹ ɩɚɧɟɥɶ ɩɭɥɶɬɚ ɨɩɟɪɚɬɨɪɚ. ɇɚ 

ɩɪɢɛɨɪɧɨɣ ɩɚɧɟɥɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɪɚɫɩɨɥɟɠɟɧɵ: 

- ɫɬɪɟɥɨɱɧɵɟ ɩɪɢɛɨɪɵ ɩɨɥɨɠɟɧɢɹ ɜɵɫɨɬɵ h ɢ ɡɧɚɱɟɧɢɹ ɭɝɥɚ ɚɥɶɮɚ; 

- ɢɧɞɢɤɚɬɨɪ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ; 

- ɤɧɨɩɤɢ ɜɤɥ/ ɜɵɤɥ ɢ ɤɧɨɩɤɚ ɜɤɥɸɱɟɧɢɹ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ; 

- ɢɧɞɢɤɚɬɨɪɵ ɡɚɩɨɥɧɟɧɢɹ ɨɬɫɟɤɨɜ ɨɱɢɫɬɤɢ. 

 ɂɧɞɢɤɚɬɨɪ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɦɨɠɟɬ ɦɟɧɹɬɶ ɰɜɟɬ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɰɜɟɬɚ 

ɤɪɚɫɧɵɣ ɢ ɡɟɥɟɧɵɣ. Ʉɪɚɫɧɵɣ ɰɜɟɬ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜɤɥɸɱɟɧɚ ɚɜɚɪɢɣɧɚɹ ɫɢɬɭɚɰɢɹ, 

ɚ ɡɟɥɟɧɵɣ, ɱɬɨ ɚɜɚɪɢɣɧɚɹ ɫɢɬɭɚɰɢɹ ɜɵɤɥɸɱɟɧɚ. ɂɧɞɢɤɚɬɨɪɵ ɨɬɜɟɱɚɸɳɢɟ ɡɚ 

ɡɚɨɩɥɧɟɧɢɟ ɨɬɫɟɤɨɜ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ ɢɫɩɨɥɶɡɭɬ ɛɟɥɵɣ ɢ ɤɪɚɫɧɵɣ ɰɜɟɬɚ. Ȼɟɥɵɣ 

ɰɜɟɬ ɨɡɧɚɱɚɟɬ ɱɬɨ ɨɬɫɟɤ ɩɭɫɬɨɣ, ɤɪɚɫɧɵɣ ɨɡɧɚɱɚɟɬ ɱɬɨ ɨɬɫɟɤ ɡɚɩɨɥɧɟɧ. Ɋɹɞɨɦ 

ɪɚɫɩɨɥɨɝɚɟɬɫɹ ɡɧɚɱɟɧɢɹ ɡɚɩɨɥɧɹɟɟɦɨɫɬɢ ɨɬɫɟɤɨɜ. 
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Ɋɢɫɭɧɨɤ 26 – ɉɪɢɛɨɪɧɚɹ ɩɚɧɟɥɶ ɩɭɥɶɬɚ ɨɩɟɪɚɬɨɪɚ 

 

ɇɚ ɪɢɫɭɧɤɟ 27 ɩɪɟɞɫɬɚɜɥɟɧɚ ɢɥɥɸɫɬɪɚɰɢɨɧɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ 

ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ. ɇɚ ɪɢɫɭɧɤɟ ɜɢɞɧɨ, ɱɬɨ ɭɫɬɚɧɨɜɤɚ ɜ 

ɪɚɛɨɱɟɦ ɪɟɠɢɦɟ ɢ ɡɚɩɨɥɧɟɧɵ ɜɫɟ ɨɬɫɟɤɢ. Ɂɧɚɱɟɧɢɟ ɭɝɥɚ Ⱥɥɶɮɚ ɫɨɫɬɚɜɥɹɟɬ 70⁰, 

ɷɬɨ ɨɡɧɚɱɚɟɬ ɱɬɨ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ 10ɦ/ɫ. Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ 

ɭɫɬɚɧɨɜɤɢ ɭɤɚɡɚɧ ɜ ɉɪɢɥɨɠɟɧɢɟ Ⱥ. 

 

 

Ɋɢɫɭɧɨɤ 27 – ɂɥɥɸɫɬɪɚɰɢɨɧɧɚɹ ɫɯɟɦɚ ɫ ɷɥɟɦɟɧɬɚɦɢ ɚɧɢɦɚɰɢɢ 
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ɇɚ ɪɢɫɭɧɨɤɟ 28 ɩɪɟɞɫɬɚɜɥɟɧ ɜɪɟɦɟɧɧɨɣ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɭɝɥɨɦ 

ɚɥɶɮɚ (ɜɟɪɯɧɹɹ ɤɪɢɜɚɹ) ɢ ɫɤɨɪɨɫɬɶɸ ɜɟɬɪɚ ( ɧɢɠɧɹɹ ɤɪɢɜɚɹ). Ɇɵ ɜɢɞɢɦ, ɱɬɨ 

ɭɝɨɥ ɚɥɶɮɚ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɨɞɧɨ ɢɡ ɩɹɬɢ ɩɨɥɨɠɟɧɢɣ, ɨɬ 50° ɞɨ 70°, ɱɟɦ 

ɦɟɧɶɲɟ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɬɟɦ ɛɨɥɶɲɟ ɭɝɨɥ ɚɥɶɮɚ. 

      

Ɋɢɫɭɧɨɤ 28 – Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ 

ɦɟɠɞɭ ɭɝɥɨɦ ɚɥɶɮɚ ɢ ɫɤɨɪɨɫɬɶɸ 

ɜɟɬɪɚ 

Ɋɢɫɭɧɨɤ 29 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ 

ɦɟɠɞɭ ɩɨɥɨɠɟɧɢɟɦ ɜɵɫɨɬɵ h ɢ 

ɬɟɦɩɟɪɚɬɭɪɨɣ 

 

ɇɚ ɪɢɫɭɧɤɟ 29 ɩɪɟɞɫɬɚɜɥɟɧ ɜɪɟɦɟɧɧɨɣ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ 

ɩɨɥɨɠɟɧɢɟɦ ɜɵɫɨɬɵ h (ɜɟɪɯɧɹɹ ɤɪɢɜɚɹ) ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ( ɧɢɠɧɹɹ ɤɪɢɜɚɹ). Ɇɵ 

ɜɢɞɢɦ, ɱɬɨ ɩɨɥɨɠɟɧɢɟɦ ɜɵɫɨɬɵ h ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɨɞɧɨ ɢɡ ɩɹɬɢ ɩɨɥɨɠɟɧɢɣ, ɨɬ 

1 ɞɨ 5, ɚ ɬɟɦɩɟɪɚɬɭɪɚ ɢɡɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɬɫɢ ɨɬ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ȼ 

ɪɚɛɨɬɟ ɛɵɥɚ ɭɤɚɡɚɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɨɬ -5º ɞɨ -10⁰, ɞɥɹ ɱɟɬɤɨɝɨ ɩɨɧɢɦɚɧɢɹ ɢ  

ɧɚɝɥɹɞɧɨɣ ɪɚɛɨɬɵ ɝɪɚɮɢɤɨɜ. 

 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ 

 

ɂɡ-ɡɚ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɹɜɥɟɧɢɹ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɦɵ ɦɨɞɟɥɢɪɭɟɦ 

ɚɜɚɪɢɣɧɭɸ ɫɢɬɭɚɰɢɸ, ɩɪɢ ɤɨɬɨɪɨɣ, ɟɫɥɢ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɶɲɟ 
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10ɦ/ɫ, ɬɨ ɩɨɥɨɠɟɧɢɹ ɜɵɫɨɬɵ h ɢ ɭɝɥɚ ɚɥɶɮɚ ɩɟɪɟɯɨɞɹɬ ɜ ɩɨɥɨɠɟɧɢɟ «0». 

ɉɪɟɤɪɚɳɚɟɬɫɹ ɩɨɞɚɱɚ ɜɨɞɵ, ɨɫɬɚɜɲɚɹɫɹ ɜɨɞɚ ɜ ɭɫɬɚɧɨɜɤɟ ɩɪɨɞɨɥɠɚɟɬ ɩɪɨɰɟɫɫ 

ɨɱɢɫɬɤɢ ɢ ɩɪɨɢɫɯɨɞɢɬ ɨɬɤɚɱɤɚ ɜɨɞɵ ɢɡ ɨɬɫɟɤɨɜ ɜ ɤɚɠɞɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 

ɞɨ ɩɨɥɧɨɝɨ ɩɪɟɤɪɚɳɟɧɢɹ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. ɗɬɨ ɞɟɥɚɟɬɫɹ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ 

ɩɨɜɪɟɠɞɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɚɧɨɜɤɢ. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ: 

1) Ɂɚɝɨɪɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɧɞɢɤɚɬɨɪ. 

2) ɉɨɥɨɠɟɧɢɟ ɜɵɫɨɬɵ h ɢ ɭɝɥɚ ɚɥɶɮɚ ɩɟɪɟɯɨɞɢɬ ɜ ɩɨɥɨɠɟɧɢɟ «0». 

3) ɉɪɟɤɪɚɳɚɟɬɫɹ ɩɨɞɚɱɚ ɜɨɞɵ. 

4) ɉɪɨɢɫɯɨɞɢɬ ɨɬɤɚɱɤɚ ɜɨɞɵ ɢɡ ɜɫɟɯ ɨɬɫɟɤɨɜ. 

 

 

Ɋɢɫɭɧɨɤ 30 – Ɋɟɠɢɦ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ 

 

ɇɚ ɪɢɫɭɧɤɟ 30 ɢɡɨɛɪɚɠɟɧɚ ɜɤɥɸɱɟɧɧɚɹ ɚɜɚɪɢɣɧɚɹ ɫɢɬɭɚɰɢɹ. Ɇɵ ɜɢɞɢɦ, 

ɱɬɨ ɩɪɟɤɪɚɳɚɟɬɫɹ ɩɨɞɚɱɚ ɜɨɞɵ ɢ ɢɡ ɩɨɫɥɟɞɭɸɳɢɯ ɨɬɫɟɤɨɜ ɩɪɨɢɫɯɨɞɢɬ ɨɬɤɚɱɤɚ 

ɜɨɞɵ, ɨɬɨɛɪɚɠɚɹ ɷɬɨ ɜɫɟ ɧɚ ɩɪɢɛɨɪɧɭɸ ɩɚɧɟɥɶ ɩɭɥɶɬɚ ɨɩɟɪɚɬɨɪɚ.  

ɇɚ ɪɢɫɭɧɤɟ 31 ɩɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢ ɨɬɤɥɨɧɟɧɢɢ ɡɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬ 

ɧɨɪɦɚɥɶɧɵɯ, ɬɨ ɟɫɬɶ ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɛɨɥɶɲɟ 10ɦ/ɫ, ɩɪɨɢɫɯɨɞɢɬ ɚɜɚɪɢɣɧɚɹ 

ɫɢɬɭɚɰɢɹ. Ɇɵ ɜɢɞɢɦ ɱɬɨ ɧɚ ɝɪɚɮɢɤɟ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɟ ɦɟɧɹɟɬɫɹ ɭɪɨɜɟɧɶ ɫɚɦɨɣ 



48 

 

ɬɟɦɩɟɪɚɬɭɪɵ, ɤɚɤ ɛɵɥɨ ɪɚɧɟɟ ɫɤɚɡɚɧɨ, ɬɟɦɩɟɪɚɬɭɪɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɛɵɥɨ 

ɜɡɹɬɨ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ, ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɟ ɜɥɢɹɟɬ ɧɚ 

ɭɫɬɚɧɨɜɤɭ. 

 

      
Ɋɢɫɭɧɨɤ 31 – Ɋɟɠɢɦ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ 

 

ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 3 

 

Ȼɵɥɢ ɩɨɫɬɪɨɟɧɵ ɚɥɝɨɪɢɬɦɵ ɪɚɛɨɬɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɫɨɡɞɚɬɶ 

ɦɨɞɟɥɶ ɭɩɪɚɜɥɟɧɢɹ ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɩɪɨɜɟɞɟɧɨ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɭɫɬɚɧɨɜɤɨɣ. 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɫɢɫɬɟɦɚ ɫɢɝɧɚɥɢɡɢɪɭɟɬ ɢ 

ɩɪɨɢɡɜɨɞɢɬ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɨɫɬɚɧɨɜɤɭ ɩɨɞɚɱɢ ɜɨɞɵ ɜ ɭɫɬɚɧɨɜɤɭ, ɱɬɨ 

ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ, ɩɨɫɤɨɥɶɤɭ ɪɟɚɤɰɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɦɨɠɟɬ 

ɛɵɬɶ ɧɟɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨɣ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɚɜɚɪɢɢ. 

Ȼɵɥɢ ɜɵɛɪɚɧɵ ɨɩɬɢɦɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ 

ɩɪɢɧɰɢɩɚ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ. ɉɪɟɞɫɬɚɜɥɟɧɚ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ 

ɦɟɠɞɭ ɜɯɨɞɧɵɦɢ ɢ ɜɵɯɨɞɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɛɢɨɫɨɪɛɰɢɨɧɧɵɣ ɤɨɦɩɥɟɤɫ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ 

ɨɱɢɫɬɤɢ ɩɪɢɪɨɞɧɵɯ ɜɨɞ ɜ ɜɢɞɟ ɛɨɧɨɜɵɯ ɡɚɝɪɚɠɞɟɧɢɣ. 

ɉɪɟɢɦɭɳɟɫɬɜɨ ɡɚɹɜɥɹɟɦɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɩɨɜɵɲɟɧɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɱɢɫɬɤɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ 

ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɰɟɫɫɨɦ 

ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɤɨɪɪɟɤɬɢɪɭɸɳɟɣ ɧɚɩɪɚɜɥɟɧɢɟ 

ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɲɧɵɯ ɩɨɬɨɤɨɜ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɛɟɡ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɭɱɚɫɬɢɹ ɜ ɭɩɪɚɜɥɟɧɢɢ ɩɪɨɰɟɫɫɨɦ 

ɫɬɨɱɧɵɯ ɜɨɞ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɬɨ ɜ ɰɟɥɨɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɭɜɟɥɢɱɟɧɢɢ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ. 

ɉɪɟɞɥɨɠɟɧɚ ɤɨɦɩɶɸɬɟɪɧɚɹ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɷɥɟɦɟɧɬɚɦɢ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɞɨɫɬɢɠɟɧɢɹ ɜ ɨɛɥɚɫɬɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɨɱɢɫɬɤɢ 

ɫɬɨɱɧɵɯ ɜɨɞ, ɫɨɡɞɚɸɬ ɩɪɟɞɩɨɫɵɥɤɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɥɹ ɩɨɢɫɤɚ ɧɨɜɵɯ ɬɟɯɧɢɱɟɫɤɢɯ 

ɪɟɲɟɧɢɣ ɢ ɪɚɡɪɚɛɨɬɤɢ ɭɫɬɪɨɣɫɬɜ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ 

ɯɢɦɢɱɟɫɤɢɯ ɢ ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

ɋɭɳɟɫɬɜɭɟɬ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɚɪɢɚɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 

ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɩɥɚɫɬɨɜɵɯ ɜɨɞ ɩɟɪɟɞ ɡɚɤɚɱɤɨɣ ɢɯ ɜ ɩɥɚɫɬ. Кɪɨɦɟ 

ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɚɥɶɧɵɯ 

ɪɟɡɟɪɜɭɚɪɨɜ-ɨɬɫɬɨɣɧɢɤɨɜ (ɊВɈ) ɢ ɧɚɩɨɪɧɵɯ ɨɬɫɬɨɣɧɢɤɨɜ (ɇɈ) ɫ ɧɚɩɨɪɧɵɦɢ 

ɮɢɥɶɬɪɚɦɢ ɢ ɛɟɡ ɧɢɯ, ɧɟɮɬɟɥɨɜɭɲɟɤ, ɩɪɭɞɨɜ ɢ ɬ.ɞ. ɉɪɢɦɟɧɟɧɢɟ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ 

ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦɵ ɫɛɨɪɚ ɢ ɩɨɞɝɨɬɨɜɤɢ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɹɞɚ ɭɫɥɨɜɢɣ. ɉɨ ɷɬɨɣ ɠɟ ɩɪɢɱɢɧɟ 

ɪɚɡɥɢɱɚɸɬɫɹ ɢ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ, 

ɩɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɨɱɢɫɬɤɟ ɫɬɨɱɧɵɯ ɩɥɚɫɬɨɜɵɯ ɜɨɞ.  
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

ɋȺɍ – ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɍɍ – ɭɩɪɚɜɥɹɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ 

Ɉɍ – ɨɛɴɟɤɬ ɭɫɬɪɨɣɫɬɜɚ 

Ɂɍ – ɡɚɞɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 

ɄɉȾ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ  

ɊȼɈ – ɪɟɡɟɪɜɭɚɪɵ ɨɬɫɬɨɣɧɢɤɢ 

ɇɈ – ɧɚɩɨɪɧɵɟ ɨɬɫɬɨɣɧɢɤɢ 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 

 

1 ɉɨɧɨɦɚɪɟɜɚ, Ɉ.Ƚ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ / Ɉ.Ƚ. ɉɨɧɚɦɨɪɟɜɚ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://bik.sfu-kras.ru/elib/view?id=2311/7170 
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https://victor-safronov.ru/systems-analysis/lectures/zhivickaya/05.html
https://vagner-ural.ru/informaciya/ochistka-vody-stati/modulnye-ustanovki-ochistki-stochnyh-vod/
https://vagner-ural.ru/informaciya/ochistka-vody-stati/modulnye-ustanovki-ochistki-stochnyh-vod/
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22 ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 
ɋɤɪɢɩ ɨɤɧɚ ɚɧɢɦɚɰɢɢ, ɫ ɩɨɦɨɳɶɸ ɫɤɪɢɩɬɚ ɱɢɬɚɟɬɫɹ ɚɥɝɨɪɢɬɦ ɞɥɹ ɪɚɛɨɬɵ 

ɭɫɬɚɧɨɜɤɢ. Ⱦɚɧɧɵɣ ɫɤɪɢɩ ɩɨɡɜɨɥɹɟɬ ɩɨɧɹɬɶ ɫ ɤɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɛɭɞɟɬ 

ɩɪɨɯɨɞɢɬɶ ɨɱɢɫɬɤɚ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɩɪɨɩɢɫɚɧ ɚɥɝɨɪɢɬ ɚɩɪɢ 

ɜɤɥɸɱɟɧɢɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

 
initialization 
Polygon7.Opacity = 1 
Polygon8.Opacity = 0 
Fil1 = 0; 
Fil1a = 0; 
Fil2 = 0; 
Fil2a = 0; 
Fil3 = 0; 
Fil3a = 0; 
Polygon24.Opacity = 0  
Polygon23.Opacity = 0  
Polygon22.Opacity = 0 
Polygon21.Opacity = 0 
Polygon20.Opacity = 0  
Polygon19.Opacity = 0 
Polygon30.Opacity = 0  
Polygon29.Opacity = 0 
Polygon28.Opacity = 0 
Polygon27.Opacity = 0 
Polygon26.Opacity = 0  
Polygon25.Opacity = 0 
Polygon36.Opacity = 0  
Polygon35.Opacity = 0  
Polygon34.Opacity = 0 
Polygon33.Opacity = 0 
Polygon32.Opacity = 0  
Polygon31.Opacity = 0 
end; 

 
as.color = 65280 
if h = 0 then 
as.color = 255; 
TextLabel2.Text = Alpha 

ȼɤɥɸɱɟɧɢɟ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ 
begin 
if g = 0 then Polygon7.Opacity = 1 
if g = 1 then 
begin 
Fil1 = 1 
Fil2 =1 
Fil3 = 1 
Fil4 = 1 

   
Polygon7.Opacity = 0  
end 

 
if h < 1 then Fil1 = 0 
if Fil1a < 1 then Fil2 = 0 
if Fil2a < 1 then Fil3 = 0 
if Fil3a < 1 then Fil4 = 0 
end 

 
if Fil4 = 1 then Polygon8.Opacity = 1 
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begin 
if h >= 0 then Polygon6.Opacity = 1  
if h >= 1 then Polygon5.Opacity = 1  
if h >= 2 then Polygon4.Opacity = 1 
if h >= 3 then Polygon3.Opacity = 1 
if h >= 4 then Polygon2.Opacity = 1  
if h >= 5 then Polygon.Opacity = 1 
if h < 0 then Polygon6.Opacity = 0  
if h < 1 then Polygon5.Opacity = 0 
if h < 2 then Polygon4.Opacity = 0 
if h < 3 then Polygon3.Opacity = 0 
if h < 4 then Polygon2.Opacity = 0 
if h < 5 then Polygon.Opacity = 0 
if h >= 0 then Polygon18.Opacity = 1 
if h >= 1 then Polygon17.Opacity = 1 
if h >= 2 then Polygon16.Opacity = 1 
if h >= 3 then Polygon15.Opacity = 1 
if h >= 4 then Polygon14.Opacity = 1 
if h >= 5 then Polygon13.Opacity = 1 
if h < 0 then Polygon18.Opacity = 0 
if h < 1 then Polygon17.Opacity = 0 
if h < 2 then Polygon16.Opacity = 0 
if h < 3 then Polygon15.Opacity = 0 
if h < 4 then Polygon14.Opacity = 0 
if h < 5 then Polygon13.Opacity = 0 
if h = 5 then Fil1 = 1 
end; 
 
if Fil1 >= 1 then   
 
begin 
if Fil1a > 0 then Polygon24.Opacity = 1  
if Fil1a > 1 then Polygon23.Opacity = 1  
if Fil1a > 2 then Polygon22.Opacity = 1 
if Fil1a > 3 then Polygon21.Opacity = 1 
if Fil1a > 4 then Polygon20.Opacity = 1  
if Fil1a > 5 then Polygon19.Opacity = 1 
if Fil1a = 0 then Polygon24.Opacity = 0  
if Fil1a < 1 then Polygon23.Opacity = 0  
if Fil1a < 2 then Polygon22.Opacity = 0 
if Fil1a < 3 then Polygon21.Opacity = 0 
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if Fil1a < 4 then Polygon20.Opacity = 0  
if Fil1a < 5 then Polygon19.Opacity = 0 
if Fil1a > 5 then Fil2 = 1 
end; 
 
if Fil2 >= 0 then   
 
begin 
if Fil2a > 0 then Polygon30.Opacity = 1  
if Fil2a > 1 then Polygon29.Opacity = 1  
if Fil2a > 2 then Polygon28.Opacity = 1 
if Fil2a > 3 then Polygon27.Opacity = 1 
if Fil2a > 4 then Polygon26.Opacity = 1  
if Fil2a > 5 then Polygon25.Opacity = 1 
if Fil2a = 0 then Polygon30.Opacity = 0  
if Fil2a < 1 then Polygon29.Opacity = 0  
if Fil2a < 2 then Polygon28.Opacity = 0 
if Fil2a < 3 then Polygon27.Opacity = 0 
if Fil2a < 4 then Polygon26.Opacity = 0  
if Fil2a < 5 then Polygon25.Opacity = 0 
if Fil2a > 5 then Fil3 = 1 
end; 
 
if Fil3 >= 0 then  
 
begin 
if Fil3a > 0 then Polygon36.Opacity = 1  
if Fil3a > 1 then Polygon35.Opacity = 1  
if Fil3a > 2 then Polygon34.Opacity = 1 
if Fil3a > 3 then Polygon33.Opacity = 1 
if Fil3a > 4 then Polygon32.Opacity = 1  
if Fil3a > 5 then Polygon31.Opacity = 1 
if Fil3a > 5 then Polygon8.Opacity = 1 
if Fil3a = 0 then Polygon36.Opacity = 0  
if Fil3a < 1 then Polygon35.Opacity = 0  
if Fil3a < 2 then Polygon34.Opacity = 0 
if Fil3a < 3 then Polygon33.Opacity = 0 
if Fil3a < 4 then Polygon32.Opacity = 0  
if Fil3a < 5 then Polygon31.Opacity = 0 
if Fil3a < 5 then Polygon8.Opacity = 0 
end; 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 
ɋɤɪɢɩ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ. Ɉɛɨɡɧɚɱɟɧɵ ɜɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ, 

ɬɚɤɠɟ ɩɪɨɜɟɞɟɧɚ ɥɨɝɢɤɚ ɦɟɠɞɭ ɧɢɦɢ. 
 

input ws; 
input temp; 
 
output a; 
output h = 1; 
 
if  temp < -5 
then h = 1; 
if temp < -6 
then h = 2; 
if temp < -7 
then h = 3; 
if temp < -8 
then h = 4; 
if temp < -9 
then h = 5; 
 
if ws > 2 
then a = 50; 
if ws > 4 
then a = 55; 
if ws > 6 
then a = 60; 
if ws > 8 
then a = 65; 
if ws > 9.5 
then a = 70; 
if ws > 10 
then a = 0; 
if ws > 10 
then h = 0; 
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