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Ⱥ.Ν ɂ.Ν Ɇɭɪɚɲɤɢɧ,Ν ɤ.Νɤɭɥɶɬ.Ν Ⱥ.Ν Ɏ.Ν ɉɨɤɪɨɜɫɤɚɹ,Ν Ʉ.Ν ɋ.Ν Ɋɨɩɥɟɤɚɪ,
ɤ.Νɢ.Νɧ.Ν ɋ.Ν Ʌ.Ν ɋɨɥɨɜɶɟɜ,Ν ɤ.Νɢ.Νɧ.Ν Ʉ.Ν ɇ.Ν ɋɬɟɩɚɧɨɜɚ,Ν ɤ.Νɢ.Νɧ.Ν ȿ.Ν ɋ.Ν Ɍɤɚɱ,

ɤ.Νɢ.Νɧ.Ν Ɉ.Ν Ⱥ.Νɓɟɝɥɨɜɚ
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ɈɮɨɪɦɢɬɟɥɶΝ ɋ.Ν Ʌ.Ν ɋɨɥɨɜɶёɜ
ɄɨɪɪɟɤɬɨɪΝ Ⱥ.Ν Ɉ.Ν ɉɨɥɢɤɚɪɩɨɜɚ

Ⱥɤɬɭɚɥɶɧɚɹ ɚɪɯɟɨɥɨɝɢɹ 5.
ɆɚɬɟɪɢɚɥɵΝɆɟɠɞɭɧɚɪɨɞɧɨɣΝ ɧɚɭɱɧɨɣΝ ɤɨɧɮɟɪɟɧɰɢɢΝ ɦɨɥɨɞɵɯΝ ɭɱɟɧɵɯ;ΝɂɂɆɄΝ

ɊȺɇ.Ν –Ν ɋɉɛ.:Ν ɂɡɞ-ɜɨΝ ɈɈɈΝ «ɇɟɜɫɤɚɹΝ Ɍɢɩɨɝɪɚɮɢɹ»,Ν 2020.Ν –Ν 392Ν ɫ.Ν :Ν ɢɥ.

ɋɛɨɪɧɢɤΝɫɨɞɟɪɠɢɬΝɦɚɬɟɪɢɚɥɵΝɞɨɤɥɚɞɨɜ,ΝɤɨɬɨɪɵɟΝɛɵɥɢΝɩɪɟɞɫɬɚɜɥɟɧɵΝɧɚΝɆɟɠɞɭ-
ɧɚɪɨɞɧɨɣΝ ɧɚɭɱɧɨɣΝ ɤɨɧɮɟɪɟɧɰɢɢΝ ɦɨɥɨɞɵɯΝ ɭɱɟɧɵɯΝ «ȺɤɬɭɚɥɶɧɚɹΝ ɚɪɯɟɨɥɨɝɢɹΝ 5».Ν
ȾɨɤɥɚɞɵΝ ɨɯɜɚɬɵɜɚɸɬΝ ɪɚɡɥɢɱɧɵɟΝ ɧɚɩɪɚɜɥɟɧɢɹΝ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣΝ ɞɟɹɬɟɥɶɧɨɫɬɢΝ
ɦɨɥɨɞɵɯΝ ɭɱɟɧɵɯ.Ν ɋɬɚɬɶɢΝ ɨɛɴɟɞɢɧɟɧɵΝ ɜΝ ɬɟɦɚɬɢɱɟɫɤɢɟΝ ɪɚɡɞɟɥɵ,Ν ɩɨɫɜɹɳɟɧɧɵɟΝ ɦɟɠ-
ɞɢɫɰɢɩɥɢɧɚɪɧɵɦΝɢɫɫɥɟɞɨɜɚɧɢɹɦ,Νɨɯɪɚɧɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɦΝɚɪɯɟɨɥɨɝɢɱɟɫɤɢɦΝɪɚɛɨɬɚɦ,Ν
ɜɨɩɪɨɫɚɦΝ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ,Ν ɯɪɚɧɟɧɢɹΝ ɢΝ ɪɟɫɬɚɜɪɚɰɢɢΝ ɚɪɯɟɨɥɨɝɢɱɟɫɤɢɯΝ ɤɨɥɥɟɤɰɢɣ,Ν
ɩɪɨɛɥɟɦɚɦΝ ɚɪɯɟɨɥɨɝɢɱɟɫɤɨɝɨΝ ɢɫɬɨɱɧɢɤɨɜɟɞɟɧɢɹ.Ν ɂɡɞɚɧɢɟΝ ɩɪɟɞɧɚɡɧɚɱɟɧɨΝ ɞɥɹΝ ɢɫɬɨ-
ɪɢɤɨɜ,Νɚɪɯɟɨɥɨɝɨɜ,ΝɫɬɭɞɟɧɬɨɜΝɢΝɚɫɩɢɪɚɧɬɨɜΝɚɪɯɟɨɥɨɝɢɱɟɫɤɢɯΝɫɩɟɰɢɚɥɶɧɨɫɬɟɣΝɢΝɜɫɟɯΝ
ɢɧɬɟɪɟɫɭɸɳɢɯɫɹΝ ɢɫɬɨɪɢɟɣΝ ɢΝ ɚɪɯɟɨɥɨɝɢɟɣ.
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ɇɚΝ ɫɟɝɨɞɧɹɲɧɢɣΝ ɞɟɧɶΝ ɜΝ ɥɟɫɨɫɬɟɩɧɨɦΝ ɉɨɜɨɥɠɶɟΝ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢΝ ɜɵ-

ɞɟΝɥɹɸɬɫɹΝ ɞɜɟΝ ɚɪɯɟɨɥɨɝɢɱɟɫɤɢɟΝ ɤɭɥɶɬɭɪɵ,Ν ɨɬɧɨɫɹɳɢɟɫɹΝ ɤΝ ɷɩɨɯɟΝ ɧɟɨɥɢɬɚ.Ν
ɄΝ ɪɚɧɧɟɦɭΝ ɧɟɨɥɢɬɭΝ ɨɬɧɨɫɹɬɫɹΝ ɦɚɬɟɪɢɚɥɵΝ ɟɥɲɚɧɫɤɨɣΝ ɤɭɥɶɬɭɪɵ,Ν ɤɨɬɨɪɚɹΝ
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹΝɫɥɚɛɨɨɪɧɚɦɟɧɬɢɪɨɜɚɧɧɵɦɢΝɢɥɢΝɧɟɨɪɧɚɦɟɧɬɢɪɨɜɚɧɧɵɦɢΝ
ɫɨɫɭɞɚɦɢΝ (Ⱥɧɞɪɟɟɜ,Ν ȼɵɛɨɪɧɨɜ,Ν 2017.Ν ɋ.Ν 52–57).Ν ɊɚɡɜɢɬɨɣΝ ɢΝ ɩɨɡɞɧɢɣΝ
ɧɟɨɥɢɬΝ ɩɪɟɞɫɬɚɜɥɟɧΝ ɫɪɟɞɧɟɜɨɥɠɫɤɨɣΝ ɤɭɥɶɬɭɪɨɣ,Ν ɤɟɪɚɦɢɤɚΝ ɭɤɪɚɲɟɧɚΝ
ɧɚɤɨɥɶɱɚɬɵɦ,ΝɝɪɟɛɟɧɱɚɬɵɦΝɢΝɡɭɛɱɚɬɵɦΝɨɪɧɚɦɟɧɬɨɦ,ΝɚΝɬɚɤɠɟΝɧɨɝɬɟɜɢɞɧɵɦɢΝ
ɧɚɫɟɱɤɚɦɢΝ (ȼɵɛɨɪɧɨɜ,Ν 2008).Ν ȾɥɹΝ ɩɪɨɜɟɞɟɧɢɹΝ ɩɟɬɪɨɝɪɚɮɢɱɟɫɤɨɝɨΝ ɚɧɚ-
ɥɢɡɚ,Ν ɨɫɭɳɟɫɬɜɥɟɧɧɨɝɨΝ Ɇ.Ν Ⱥ.Ν ɄɭɥɶɤɨɜɨɣΝ ɜΝ ɥɚɛɨɪɚɬɨɪɢɢΝ ɊɨɫɫɢɣɫΝɤɨ-
ɝɨΝ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨΝ ɩɟɞɚɝɨɝɢɱɟɫɤɨɝɨΝ ɭɧɢɜɟɪɫɢɬɟɬɚΝ (ɞɚɥɟɟΝ –Ν ɊȽɉɍ)Ν
ɢɦ.ΝȺ.Νɂ.Ν Ƚɟɪɰɟɧɚ,Ν ɛɵɥɨΝ ɨɬɨɛɪɚɧɨΝ 47Ν ɨɛɪɚɡɰɨɜΝ ɧɟɨɥɢɬɢɱɟɫɤɨɣΝ ɤɟɪɚɦɢɤɢΝ
ɫΝ ɩɚΝɦɹɬɧɢɤɨɜΝ ɥɟɫɨɫɬɟɩɧɨɝɨΝ ɉɨɜɨɥɠɶɹ.
ɇɟɨɪɧɚɦɟɧɬɢɪɨɜɚɧɧɚɹ (ɫɥɚɛɨɨɪɧɚɦɟɧɬɢɪɨɜɚɧɧɚɹ) ɝɪɭɩɩɚΝ(9Νɨɛɪɚɡɰɨɜ).Ν

ɄɟɪɚɦɢɤɚΝ ɩɥɨɬɧɚɹ,Ν ɮɪɚɝɦɟɧɬɵΝ ɤɚɤΝ ɬɨɧɤɨɫɬɟɧɧɵɟ,Ν ɬɚɤΝ ɢΝ ɬɨɥɫɬɨɫɬɟɧɧɵɟ.Ν
ȼɧɟɲɧɢɟΝ ɩɨɜɟɪɯɧɨɫɬɢΝ ɛɟɠɟɜɨɝɨΝ ɰɜɟɬɚ,Ν ɡɚɝɥɚɠɟɧɵ,Ν ɢɧɨɝɞɚΝ ɩɨɤɪɵɬɵΝ ɨɬ-
ɦɭΝɱɟɧɧɨɣΝ ɝɥɢɧɨɣ.Ν ɂɡɥɨɦΝ ɢɦɟɟɬΝ ɱɟɪɧɵɣΝ ɰɜɟɬ.Ν ɈɛɪɚɡɰɵΝ ɢɡɝɨɬɨɜɥɟɧɵΝ ɢɡΝ
ɬɨɳɢɯΝ ɝɥɢɧΝ ɝɢɞɪɨɫɥɸɞɢɫɬɨɝɨΝ (5)Ν ɢɥɢΝ ɫɦɟɤɬɢɬɨɜɨɝɨΝ (3)Ν ɫɨɫɬɚɜɚ.Ν ɈɞɢɧΝ
ɨɛɪɚɡɟɰΝ ɢɡɝɨɬɨɜɥɟɧΝ ɢɡΝ ɠɢɪɧɵɯΝ ɝɥɢɧΝ ɫɦɟɤɬɢɬɨɜɨɝɨΝ ɫɨɫɬɚɜɚ.Ν ȼɨΝ ɜɫɟɯΝ ɫɨ-
ɫɭɞɚɯΝ ɨɬɦɟɱɚɸɬɫɹΝ ɨɫɬɚɬɤɢΝ ɜɵɝɨɪɟɜɲɟɣΝ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢΝ (ɨɤɪɭɝɥɵɟΝ ɩɨɪɵΝ
ɞɨΝ1Νɦɦ)ΝɢΝɨɠɟɥɟɡɧɟɧɧɵɟΝɝɥɢɧɢɫɬɵɟΝɩɟɥɥɢɬɵ.ΝȼΝɨɞɧɨɦΝɨɛɪɚɡɰɟ,ΝɩɨɦɢɦɨΝ
ɜɵɲɟɨɩɢɫɚɧɧɵɯΝɜɤɥɸɱɟɧɢɣ,ΝɧɚɛɥɸɞɚɟɬɫɹΝɫɨɞɟɪɠɚɧɢɟΝɨɛɥɨɦɤɨɜΝɪɚɤɨɜɢɧɵ.Ν
ɍɫɬɚɧɨɜɥɟɧɨ,ΝɱɬɨΝɜΝɫɨɫɬɚɜɟΝɜɫɟɯΝɨɛɪɚɡɰɨɜΝɜΝɤɚɱɟɫɬɜɟΝɨɬɨɳɢɬɟɥɹΝɜɵɫɬɭɩɚɥΝ
ɩɟΝɫɨɤΝ(ɉ)Ν(0,2–0,7Νɦɦ),ΝɫɨɫɬɨɹɳɢɣΝɢɡΝɜɤɥɸɱɟɧɢɣΝɤɜɚɪɰɚ,Νɫɥɚɧɰɚ,Νɤɪɟɦɧɹ,Ν
ɩɥɚɝɢɨΝɤɥɚɡ,Ν ɷɮɮɭɡɢɜΝ ɢΝ ɞɢɨɪɢɬ.ΝȼɫɟΝ ɡɟɪɧɚΝ ɯɨɪɨɲɟɣΝ ɨɤɚɬɚɧɧɨɫɬɢ.ΝȼΝ 4Ν ɨɛ-
ɪɚɡɰɚɯΝɮɢɤɫɢɪɭɟɬɫɹΝɧɚɪɹɞɭΝɫΝɉΝɜɤɥɸɱɟɧɢɟΝɲɚɦɨɬɚΝ(ɒ),ΝɪɚɡɦɟɪΝɤɨɬɨɪɨɝɨΝ
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ɤɨɥɟɛɥɟɬɫɹΝ ɨɬΝ 1Ν ɞɨΝ 3Ν ɦɦ.Ν ɈɛɠɢɝΝ ɨɫɭɳɟɫɬɜɥɹɥɫɹΝ ɤɨɫɬɪɨɜɵɦΝ ɫɩɨɫɨɛɨɦ,Ν
ɬɟɦΝɩɟɪɚɬɭɪɚΝɤɨɬɨɪɨɝɨΝɤɨɥɟɛɚɥɚɫɶΝɜΝɩɪɟɞɟɥɚɯΝ650/700–700/800Ν°ɋ.ΝȾɚɧɧɵɣΝ
ɩɪɨɰɟɫɫΝɢɦɟɥΝɜΝ ɨɫɧɨɜɧɨɦΝɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ,Ν ɪɟɠɟΝɞɨɥɝɨɜɪɟɦɟɧɧɵɣΝ (2ΝɢɡΝ
9Ν ɨɛɪɚɡɰɨɜ)Ν ɯɚɪɚɤɬɟɪ,Ν ɤɨɬɨɪɵɣΝ ɩɪɨɢɫɯɨɞɢɥΝ ɜΝ ɨɤɢɫɥɢɬɟɥɶɧɨɣΝ ɫɪɟɞɟ.
ɇɚɤɨɥɶɱɚɬɚɹ ɝɪɭɩɩɚΝ (10Ν ɨɛɪɚɡɰɨɜ).ΝɄɟɪɚɦɢɤɚΝɩɥɨɬɧɚɹ,Ν ɬɨɥɳɢɧɚΝɮɪɚɝ-

ɦɟɧΝɬɨɜΝɜɚɪɶɢɪɭɟɬɫɹΝɨɬΝ6ΝɞɨΝ11Νɦɦ.ΝȼɧɟɲɧɢɟΝɩɨɜɟɪɯɧɨɫɬɢΝɡɚɝɥɚɠɟɧɵ,ΝɢɧɨɝɞɚΝ
ɩɨɤɪɵɬɵΝ ɨɬɦɭɱɟɧɧɨɣΝ ɝɥɢɧɨɣ.Ν ȼɧɟɲɧɹɹΝ ɢΝ ɜɧɭɬɪɟɧɧɹɹΝ ɡɨɧɵΝ ɛɟΝɠɟɜɨɝɨ,Ν
ɚΝɰɟɧɬɪɚɥɶɧɚɹΝɱɚɫɬɶΝ–ΝɱɟɪɧɨɝɨΝɰɜɟɬɚ.ΝɄɟɪɚɦɢɤɚΝɢɡɝɨɬɨɜɥɟɧɚΝɢɡΝɬɨΝɳɢɯΝɝɥɢɧΝ
ɫɦɟɤɬɢɬɨɜɨɝɨΝ (7)Ν ɢɥɢΝ ɝɢɞɪɨɫɥɸɞɢɫɬɨɝɨΝ (3)Ν ɫɨɫɬɚɜɚ.Ν ɌɚɤΝɠɟΝ ɧɚɛɥɸɞɚɟɬɫɹΝ
ɫɨΝɞɟɪɠɚɧɢɟΝɨɠɟɥɟɡɧɟɧɧɵɯΝɤɨɦɨɱɤɨɜΝɝɥɢɧɵΝɢɥɢΝɨɠɟɥɟɡΝɧɟɧɧɵɯΝɝɥɢɧɢɫɬɵɯΝ
ɩɟɥɥɢɬΝ ɪɚɡɦɟɪɨɦΝ 0,5–2,0Ν ɦɦ.Ν ȼΝ ɫɨɫɬɚɜΝ ɨɬɨɳɢɬɟɥɹΝ ɩɪɚɤɬɢɱɟɫɤɢΝ ɜɫɟɯΝ ɨɛ-
ɪɚɡΝɰɨɜΝɜɯɨɞɢɥΝɉΝ(ɫɨɫɬɨɹɳɢɣΝɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨΝɢɡΝɤɜɚɪɰɢɬɚ,Νɩɥɚɝɢɨɤɥɚɡ,Ν
ɫɥɚɧɰɚΝɢΝɤɪɟɦɧɹ,ΝɱɚɫɬɢɰɵΝɤɨɬɨɪɵɯΝɢɦɟɸɬΝɯɨɪɨɲɭɸΝɨɤɚɬɚɧɧɨɫɬɶ),ΝɜΝɞɜɭɯΝ
ɨɛΝɪɚɡɰɚɯΝ ɮɢɤɫɢɪɭɟɬɫɹΝ ɉΝ +Ν ɒΝ (ɪɚɡɦɟɪΝ ɨɛɥɨɦɤɨɜΝ 1,0–1,4Ν ɦɦ).Ν ɋɬɨɢɬΝ
ɨɬΝΝɦɟɬɢɬɶ,Ν ɱɬɨΝ ɜΝ ɨɞɧɨɦΝ ɨɛɪɚɡɰɟΝ ɨɬɨɳɢɬɟɥɶΝ ɧɟΝ ɢɫɩɨɥɶɡɨɜɚɥɫɹ.Ν ɈɛɠɢɝΝ
ɨɫɭΝΝɳɟɫɬɜɥɹɥɫɹΝ ɤɨɫɬɪɨɜɵɦΝ ɫɩɨɫɨɛɨɦ,Ν ɬɟɦɩɟɪɚɬɭɪɚΝ ɤɨɬɨɪɨɝɨΝ ɜΝ ɨɫɧɨɜɧɨɦΝ
ɫɨΝΝɫɬɚɜɥɹɥɚΝ650–700Ν°ɋ.ΝȾɚɧɧɵɣΝɩɪɨɰɟɫɫΝɢɦɟɥΝɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣΝɯɚɪɚɤɬɟɪΝ
ɢΝ ɩɪɨɢɫɯɨɞɢɥΝ ɩɪɟΝɢɦɭɳɟɫɬɜɟɧɧɨΝ ɜΝ ɨɤɢɫɥɢɬɟɥɶɧɨɣΝ ɫɪɟɞɟ.
ɉɨɫɭɞɚ ɫ ɧɨɝɬɟɜɢɞɧɵɦɢ ɧɚɫɟɱɤɚɦɢΝ (8Ν ɨɛɪɚɡɰɨɜ).Ν ɄɟɪɚɦɢɤɚΝ ɩɥɨɬɧɚɹ,Ν

ɬɨɥΝɳɢɧɚΝ ɮɪɚɝɦɟɧɬɨɜΝ ɜɚɪɶɢɪɭɟɬɫɹΝ ɨɬΝ 5Ν ɞɨΝ 12Ν ɦɦ.Ν ȼɧɟɲɧɢɟΝ ɩɨɜɟɪɯɧɨɫɬɢΝ
ɩɪɟΝɢɦɭɳɟɫɬɜɟɧɧɨΝɛɟɠɟɜɨɝɨΝɢɥɢΝɤɨɪɢɱɧɟɜɨɝɨΝɰɜɟɬɚ,Νɡɚɝɥɚɠɟɧɵ,ΝɡɚɱɚɫɬɭɸΝ
ɩɨɤɪɵɬɵɟΝɨɬɦɭɱɟɧɧɨɣΝɝɥɢɧɨɣ.ΝɐɟɧɬɪɚɥɶɧɚɹΝɱɚɫɬɶΝɨɛɪɚɡɰɨɜΝ–ΝɱɟɪɧɨɝɨΝɢɥɢΝ
ɫɟɪɨɝɨΝɰɜɟɬɚ.ΝɈɛɪɚɡɰɵΝɢɡɝɨɬɚɜɥɢɜɚɥɢɫɶΝɢɡΝ ɬɨɳɢɯΝɝɥɢɧΝɫɦɟɤɬɢɬɨɜɨɝɨΝ (4)Ν
ɢɥɢΝ ɝɢɞɪɨɫɥɸɞɢɫɬɨɝɨΝ (4)Ν ɫɨɫɬɚɜɚ.ΝȼΝ ɛɨɥɶɲɢɧɫɬɜɟΝ ɨɛɪɚɡɰɨɜΝɮɢɤɫɢɪɭɟɬɫɹΝ
ɨɛΝɥɨɦɤɢΝ ɪɚɤɨɜɢɧ,Ν ɪɚɡɦɟɪɚɦɢΝ ɨɬΝ 0,3–0,5Ν ɞɨΝ 6Ν ɦɦ.Ν ɇɚɛɥɸɞɚɸɬɫɹΝ ɬɚɤɠɟΝ
ɧɟɡɧɚɱɢɬɟɥɶɧɵɟΝ ɨɫɬɚɬɤɢΝ ɧɟɜɵɝɨɪɟɜɲɟɣΝ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ,Ν ɝɥɢɧɢɫɬɵɟΝ ɨɠɟ-
ɥɟɡΝɧɟɧɧɵɟΝ ɩɟɥɥɢɬɵΝ ɢΝ ɩɟɫɱɚɧɵɟΝ ɤɨɧɝɥɨɦɟɪɚɬɵ.Ν ɍΝ ɩɨɥɨɜɢɧɵΝ ɨɛɪɚɡɰɨɜΝ
ɜΝ ɤɚɱɟɫɬɜɟΝ ɨɬɨɳɢɬɟɥɹΝ ɜɵɫɬɭɩɚɟɬΝ ɢɫɤɥɸɱɢɬɟɥɶɧɨΝ ɉ,Ν ɚΝ ɜΝ ɨɫɬɚɥɶɧɵɯΝ ɫɥɭ-
ɱɚΝɹɯΝ ɮɢɤΝΝɫɢɪɭɟɬɫɹΝɉΝ +ΝɒΝ (1–3Ν ɦɦ).Ν ɈɛɠɢɝΝ ɤɨɫɬɪɨɜɨɣ,Ν ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣΝ
ɜΝɨɤɢɫΝɥɢΝɬɟɥɶɧɨɣΝɫɪɟɞɟ,ΝɨɫɭɳɟɫɬɜɥɹɸɳɢɣɫɹΝɩɪɢΝɬɟɦɩɟɪɚɬɭɪɟΝ650–700Ν°ɋ,Ν
ɜΝ ɞɜɭɯΝ ɨɛɪɚɡɰɚɯΝ ɪɚɤɨɜɢɧɚΝ ɱɚɫɬɢɱɧɨΝ ɪɚɡɥɨɠɢɥɚɫɶ,Ν ɜɜɢɞɭΝ ɱɟɝɨΝ ɞɨɩɭɫɬɢɦɨΝ
ɩɪɟɞΝɩɨɥɨɠɢɬɶ,Ν ɱɬɨΝ ɨɛɠɢɝΝ ɦɨɝΝ ɞɨɫɬɢɝɚɬɶΝ ɬɟɦɩɟɪɚɬɭɪɵΝ 850Ν °ɋ.Ν
Ʉɟɪɚɦɢɤɚ ɫ ɡɭɛɱɚɬɵɦ ɢ ɝɪɟɛɟɧɱɚɬɵɦ ɲɬɚɦɩɨɦΝ(20Νɨɛɪɚɡɰɨɜ).ΝɋɨɫɭɞɵΝ

ɜΝɨɫɧɨɜɧɨɦΝɬɨɧɤɨɫɬɟɧɧɵɟΝ (ɞɨΝ8Νɦɦ),ΝɧɨΝɧɟΝɪɟɞɤɢΝɢΝ ɬɨɥɫɬɨɫɬɟɧɧɵɟΝɮɪɚɝ-
ɦɟɧΝɬɵΝ (ɨɬΝ 9Ν ɞɨΝ 12Ν ɦɦ).Ν ɄɟɪɚɦɢɤɚΝ ɩɥɨɬɧɚɹ,Ν ɜɧɭɬɪɟɧɧɹɹΝ ɢΝ ɜɧɟɲɧɹɹΝ ɩɨ-
ɜɟɪɯΝΝɧɨɫɬɢΝɡɚɝɥɚɠɟɧɵ,ΝɰɜɟɬΝɜΝɨɫɧɨɜɧɨɦΝɛɟɠɟɜɵɣΝɢɥɢΝɫɜɟɬɥɨ-ɤɨɪɢɱɧɟɜɵɣ.Ν
ɐɟɧɬɪɚɥɶɧɚɹΝ ɱɚɫɬɶΝ ɡɚɱɚɫɬɭɸΝ ɢɦɟɟɬΝ ɱɟɪɧɵɣΝ ɰɜɟɬ.Ν ɄɟɪɚɦɢɤɚΝ ɢɡɝɨΝΝɬɚɜΝ-
ɥɢɜɚɥɚɫɶΝ ɢɡΝ ɬɨɳɢɯΝ (16)Ν ɢɥɢΝ ɠɢɪɧɵɯΝ (4)Ν ɝɥɢɧΝ ɫɦɟɤɬɢɬɨɜɨɝɨ,Ν ɝɢɞɪɨΝ-
ɫɥɸɞɢɫɬɨɝɨ,Νɝɢɞɪɨɫɥɸɞɢɫɬɨ-ɤɚɪɛɨɧɚɬɧɨɝɨΝɢΝɤɚɨɥɢɧɢɬɨɜɨɝɨΝɫɨɫɬɚɜɚ,ΝɜΝɤɨ-
ɬɨɪɵɯΝ ɩɪɟɨɛɥɚɞɚɸɬΝ ɜɤɥɸɱɟɧɢɹΝ ɤɜɚɪɰɚΝ ɢΝ ɩɥɚɝɢɨɤɥɚɡ,Ν ɡɧɚɱɢɬɟɥɶɧɨΝ ɪɟɠɟΝ
ɧɚΝΝɛɥɸɞɚɸɬɫɹΝɪɚɤɨɜɢɧɵ,Νɫɥɚɧɟɰ,ΝɞɢɨɪɢɬΝɢΝɞɪ.ΝɍΝ1/3ΝɨɛɪɚɡɰɨɜΝɮɢɤɫɢɪɭɟɬɫɹΝ
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ɫɨɞɟɪɠɚɧɢɟΝ ɨɫɬɚɬɤɨɜΝ ɧɟɜɵɝɨɪɟɜɲɟɣΝ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ,Ν ɜΝ ɦɟɧɶɲɟɣΝ ɫɬɟɩɟɧɢΝ
ɝɥɢɧɢɫɬɵɟΝɨɠɟɥɟɡɧɟɧɧɵɟΝɩɟɥɥɢɬɵΝɢΝɩɟɫɱɚɧɵɟΝɤɨɧɝɥɨɦɟɪɚɬɵ.ΝȼΝɤɚɱɟɫɬɜɟΝ
ɨɬɨɳɢɬɟɥɹΝ ɩɪɟɨɛɥɚɞɚɟɬΝ ɉΝ (10),Ν ɚΝ ɬɚɤɠɟΝ ɉΝ +ΝɒΝ (5).Ν ɇɨΝ ɫɬɨɢɬΝ ɨɬɦɟɬɢɬɶ,Ν
ɱɬɨΝ ɜΝ ɞɚɧɧɨɣΝ ɝɪɭɩɩɟΝ ɜΝ ɤɚɱɟɫɬɜɟΝ ɨɬɨɳɢɬɟɥɹΝ ɩɪɨɫɥɟɠɢɜɚɟɬɫɹΝ ɩɨɹɜɥɟɧɢɟΝ
ɧɨɜɵɯΝɫɭɛɫɬɪɚɬɨɜ:ΝɒΝ(2),ΝɒΝ+ΝɞɪɨɛɥɟɧɚɹΝɤɨɫɬɶΝ(ȾɄ)Ν(1),ΝɉΝ+ΝɢɡɦɟɥɶɱɟɧɧɚɹΝ
ɪɚɫɬɢɬɟɥɶɧɨɫɬɶΝ(Ɋ)Ν(1).ΝɈɛɠɢɝΝɤɨɫɬɪɨɜɨɣΝɢɥɢΝɩɪɨɢɫɯɨɞɢɥΝɜΝɧɟɜɵɞɟɪɠɚɧɧɨɣΝ
ɫɪɟɞɟΝ ɩɪɢΝ ɬɟɦɩɟɪɚɬɭɪɟΝ 650–850Ν °ɋ,Ν ɨɤɢɫɥɢɬɟɥɶɧɵɣΝ ɢΝ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ.

ɌɚɤɢɦΝɨɛɪɚɡɨɦ,ΝɨɛɪɚɡɰɵΝɢɡɝɨɬɚɜɥɢɜɚɥɢɫɶΝɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨΝɢɡΝɬɨɳɢɯΝ
ɝɥɢɧ,ΝɡɧɚɱɢɬɟɥɶɧɨΝɪɟɠɟΝɢɡΝɠɢɪɧɵɯ.ΝȼΝɫɨɫɬɚɜΝɨɬɨɳɢɬɟɥɹΝɩɪɚɤɬɢɱɟɫɤɢΝɜɫɟɯΝ
ɨɛɪɚɡɰɨɜΝ ɜɯɨɞɢɥΝ ɉ,Ν ɚΝ ɬɚɤɠɟΝ ɩɪɢɦɟɫɶΝ ɉ+ɒ.Ν ɋɬɨɢɬΝ ɨɬɦɟɬɢɬɶ,Ν ɱɬɨΝ ɜΝ ɤɟ-
ɪɚΝɦɢɤɟΝ ɫΝ ɡɭɛɱɚɬɵɦΝ ɢΝ ɝɪɟɛɟɧɱɚɬɵɦΝ ɲɬɚɦɩɨɦΝ ɮɢɤɫɢɪɭɸɬɫɹΝ ɧɨɜɵɟΝ ɫɭɛ-
ɫɬɪɚɬɵΝ(ɒ,ΝɒΝ+ΝȾɄ,ΝɉΝ+ΝɊ).ΝɈɛɠɢɝΝɨɫɭɳɟɫɬɜɥɹɥɫɹΝɤɨɫɬɪɨɜɵɦΝɫɩɨɫɨɛɨɦ,Ν
ɬɟɦɩɟɪɚɬɭɪɚΝɤɨɬɨɪɨɝɨΝɤɨɥɟɛɚɥɚɫɶΝɜΝɩɪɟɞɟɥɚɯΝ650/700–700/800Ν°ɋ.ΝȾɚɧɧɵɣΝ
ɩɪɨɰɟɫɫΝɢɦɟɥΝɜΝɨɫɧɨɜɧɨɦΝɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣΝɯɚɪɚɤɬɟɪΝɢΝɩɪɨɯɨɞɢɥΝɜΝɨɤɢɫ-
ɥɢɬɟɥɶɧɨɣΝ ɫɪɟɞɟ.Ν ȾɥɹΝ ɞɚɥɶɧɟɣɲɟɝɨΝ ɢɫɫɥɟɞɨɜɚɧɢɹΝ ɧɟɨɛɯɨɞɢɦɨΝ ɧɟΝ ɬɨɥɶ-
ɤɨΝ ɪɚɡɪɚɛɨɬɚɬɶΝ ɦɟɬɨɞɢɤɭΝ ɫɨɨɬɧɟɫɟɧɢɹΝ ɪɟɡɭɥɶɬɚɬɨɜΝ ɩɟɬɪɨɝɪɚɮɢɱɟɫɤɨɝɨΝ
ɢΝ ɬɟɯɧɢɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨΝ ɚɧɚɥɢɡɨɜ,Ν ɧɨΝ ɢΝ ɫɨɡɞɚɬɶΝ ɛɨɥɟɟΝ ɨɛɲɢɪɧɭɸΝ
ɛɚΝɡɭΝɞɚɧɧɵɯΝɩɟɬɪɨɝɪɚɮɢɱɟɫɤɨɝɨΝɚɧɚɥɢɡɚΝɧɟɨɥɢɬɢɱɟɫɤɨɣΝɩɨɫɭɞɵΝɋɪɟɞɧɟɝɨΝ
ɉɨΝɜɨɥɠɶɹΝ ɢΝ ɫɨɩɪɟɞɟɥɶɧɵɯΝ ɬɟɪɪɢɬɨɪɢɣ.Ν

Ν

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ
ȺɧɞɪɟɟɜΝ Ʉ.Ν Ɇ.,Ν ȼɵɛɨɪɧɨɜΝ Ⱥ.Ν Ⱥ.,Ν 2017.Ν ɊɚɧɧɢɣΝ ɧɟɨɥɢɬΝ ɥɟɫɨɫɬɟɩɧɨɝɨΝ ɉɨɜɨɥɠɶɹΝ

(ɟɥɲɚɧΝɫɤɚɹΝ ɤɭɥɶɬɭɪɚ).Ν ɋɚɦɚɪɚ.
ȼɚɫɢɥɶɟɜɚΝ ɂ.Ν ɇ.,Ν 2018.Ν ȽɨɧɱɚɪɧɵɟΝ ɬɪɚɞɢɰɢɢΝ ɧɚɫɟɥɟɧɢɹΝ ɫɪɟɞɧɟɜɨɥɠɫɤɨɣΝ ɤɭɥɶΝɬɭɪɵΝ

(ɤΝ ɜɨɩɪɨɫɭΝ ɨΝ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɦΝ ɫɨɫɬɚɜɟ)Ν //Ν ББIΝ ɍɪɚɥɶɫɤɨɟΝ ɚɪΝɯɟɨΝɥɨɝɢ-
ɱɟɫɤɨɟΝɫɨɜɟɳɚɧɢɟ,ΝɩɨɫɜɹɳɟɧɧɨɟΝ85-ɥɟɬɢɸΝɫɨΝɞɧɹΝɪɨɠɞɟɧɢɹΝȽ.Νɂ.ΝɆɚɬɜɟɟɜɨɣΝ
ɢΝ 70-ɥɟɬɢɸΝ ɫɨΝ ɞɧɹΝ ɪɨɠɞɟɧɢɹΝ ɂ.Ν Ȼ.Ν ȼɚɫɢɥɶɟɜɚ.Ν ɋɚɦɚɪɚ.Ν ɋ.Ν 17–19.

ȼɵɛɨɪɧɨɜΝ Ⱥ.Ν Ⱥ.,Ν 2008.Ν ɇɟɨɥɢɬΝ ȼɨɥɝɨ-Ʉɚɦɶɹ.Ν ɋɚɦɚɪɚ.


	+0.pdf
	072-Somov_et_al

