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ɍɬɜɟɪɠɞɟɧɨΝ ɤΝ ɩɟɱɚɬɢΝ ɍɱɟɧɵɦΝ ɫɨɜɟɬɨɦΝ ɂɂɆɄΝ ɊȺɇ

ɊɟɞɚɤɰɢɨɧɧɚɹΝ ɤɨɥɥɟɝɢɹ:
ɤ.Νɢ.Νɧ.Ν Ʉ.Ν ȼ.Ν ɄɨɧɨɧɱɭɤΝ (ɨɬɜ.Ν ɪɟɞɚɤɬɨɪ),Ν ɤ.Νɢ.Νɧ.Ν Ⱥ.Ν Ⱥ.Ν Ȼɟɫɫɭɞɧɨɜ,

ȿ.Ν Ʉ.Ν Ȼɥɨɯɢɧ,Ν ɤ.Νɢ.Νɧ.Ν ɇ.Ν Ⱥ.Ν Ȼɨɤɨɜɟɧɤɨ,Ν ȼ.Ν ɋ.Ν Ȼɨɱɤɚɪɟɜ,
ɤ.Νɢ.Νɧ.Ν Ɇ.Ν ȿ.Ν Ʉɢɥɭɧɨɜɫɤɚɹ,Ν ɇ.Ν ɋ.Ν Ʉɭɪɝɚɧɨɜ,Ν ɤ.Νɢ.Νɧ.Ν Ʉ.Ν Ⱥ.Ν Ɇɢɯɚɣɥɨɜ,

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

Ɋɟɰɟɧɡɟɧɬɵ:
ɤ.Νɢ.Νɧ.Ν Ɉ.Ν ɂ.Ν ȻɨɝɭɫɥɚɜɫɤɢɣΝ (ɂɂɆɄΝ ɊȺɇ),Ν ɤ.Νɢ.Νɧ.Ν ȿ.Ν Ⱥ.Ν ɑɟɪɥɟɧɨɤΝ (ɋɉɛȽɍ)

ɈɪɝɤɨɦɢɬɟɬΝ ɤɨɧɮɟɪɟɧɰɢɢ:
ɤ.Νɢ.Νɧ.Ν Ʉ.Ν ȼ.Ν ɄɨɧɨɧɱɭɤΝ (ɂɂɆɄΝ ɊȺɇ),Ν Ɇ.Ν ɂ.Ν ȻɚɠɢɧΝ (ɂɂɆɄΝ ɊȺɇ),

Ⱥ.Ν ɂ.Ν ɄɥɢɦɭɲɢɧɚΝ (ɂɂɆɄΝ ɊȺɇ),Ν Ɍ.Ν Ⱥ.Ν ɄɥɸɱɧɢɤɨɜΝ (ȺɇɈΝ «ȺɪɯɟɨɥɨɝɢɱɟɫɤɨɟΝ
ɢɫɫɥɟɞɨɜɚɧɢɟΝ ɋɢɛɢɪɢ»),Ν Ⱥ.Ν Ɋ.Ν ɅɚɞɚΝ (ɂɂɆɄΝ ɊȺɇ),Ν ȼ.Ν Ɇ.Ν ɅɭɪɶɟΝ (ɂɂɆɄΝ ɊȺɇ),Ν
Ⱦ.Ν ɋ.Ν ɎɢɥɢɦɨɧɨɜɚΝ (ɂɂɆɄΝ ɊȺɇ),Ν ɂ.Ν ɀ.Ν ɌɭɬɚɟɜɚΝ (ȽɨɫɭɞɚɪɫɬɜɟɧɧɵɣΝ ɗɪɦɢɬɚɠ)

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.

       ɍȾɄ 902/904
       ȻȻɄ 63.4         

©Ν ɂɂɆɄΝ ɊȺɇ,Ν ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ,Ν 2020

ISBN 978-5-907298-04-0



89

Ɋɟɡɭɥɶɬɚɬɵ ɩɨɥɟɜɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɭɬɪɚɱɟɧɧɨɝɨ ɋɩɚɫɨ-ɉɪɟɨɛɪɚɠɟɧɫɤɨɝɨ ɫɨɛɨɪɚ

ɜ ɇɢɠɟɝɨɪɨɞɫɤɨɦ ɤɪɟɦɥɟ
ɋɢɜɨɠɟɥɟɡɨɜ ɂ. ȼ., ɋɜɢɪɢɞɨɜ Ⱥ. ɇ., Ɇɢɥɨɜɚɧɨɜ ɋ. ɂ.

(ɂɧɫɬɢɬɭɬ ɚɪɯɟɨɥɨɝɢɢ ɊȺɇ, Ɇɨɫɤɜɚ)
ignatsivojelezov@mail.ru

DOI:Ν 10.31600/978-5-907298-04-0-2020-89-92
ȼΝ ɫɟɧɬɹɛɪɟ-ɨɤɬɹɛɪɟΝ 2019Ν ɝ.Ν ɨɬɞɟɥɶɧɵɦΝ ɨɬɪɹɞɨɦΝ ȼɨɥɠɫɤɨɣΝ ɚɪɯɟɨ-

ɥɨɝɢɱɟɫɤɨɣΝɷɤɫɩɟɞɢɰɢɢΝɂȺΝɊȺɇΝɩɪɨɜɨɞɢɥɢɫɶΝɨɯɪɚɧɧɵɟΝɚɪɯɟɨɥɨɝɢɱɟɫɤɢɟΝ
ɪɚɫɤɨɩɤɢΝɩɨΝɨɛɟɫɩɟɱɟɧɢɸΝɫɨɯɪɚɧɧɨɫɬɢΝɨɛɴɟɤɬɚΝɚɪɯɟɨɥɨɝɢɱɟɫɤɨɝɨΝɧɚɫɥɟɞɢɹΝ
«ɄɭɥɶɬɭɪɧɵɣΝ ɫɥɨɣΝ ɝɨɪɨɞɚΝ ɇɢɠɧɟɝɨΝ ɇɨɜɝɨɪɨɞɚ»Ν ɧɚΝ ɡɟɦɟɥɶɧɨɦΝ ɭɱɚɫɬɤɟ,Ν
ɨɬɜɟɞɟɧɧɨɦΝ ɩɨɞΝ ɜɨɫɫɨɡɞɚɧɢɟΝ ɲɚɬɪɨɜɨɣΝ ɤɨɥɨɤɨɥɶɧɢΝ ɭɬɪɚɱɟɧɧɨɝɨΝ ɋɩɚɫɨ-
ɉɪɟɨɛɪɚɠɟɧɫɤɨɝɨΝ ɫɨɛɨɪɚΝ ɜΝ ɇɢɠɟɝɨɪɨɞɫɤɨɦΝ ɤɪɟɦɥɟ.

ɇɚΝɞɚɧɧɨɦΝɭɱɚɫɬɤɟ,ΝɫɨɝɥɚɫɧɨΝɥɟɬɨɩɢɫɧɵɦΝɫɜɟɞɟɧɢɹɦ,ΝɜΝ1225Νɝ.,ΝɜɫɤɨɪɟΝ
ɩɨɫɥɟΝ ɨɫɧɨɜɚɧɢɹΝ ɇɢɠɧɟɝɨΝ ɇɨɜɝɨɪɨɞɚ,Ν ɩɪɢΝ ɤɧɹɡɟΝ ɘɪɢɢΝ ȼɫɟɜɨɥɨɞɨɜɢɱɟΝ
ɜɩɟɪɜɵɟΝ ɛɵɥΝ ɩɨɫɬɪɨɟɧΝ ɤɚɦɟɧɧɵɣΝ ɯɪɚɦ.Ν ȼɩɨɫɥɟɞɫɬɜɢɢΝ ɷɬɨɬΝ ɯɪɚɦΝ ɦɧɨɝɨ-
ɤɪɚɬɧɨΝ ɩɟɪɟɫɬɪɚɢɜɚɥɫɹ.Ν ȼΝ 1350Ν ɝ.Ν ɧɚΝ ɟɝɨΝ ɦɟɫɬɟΝ ɡɚɤɥɚɞɵɜɚɟɬɫɹΝ ɛɨɥɶɲɨɣΝ
ɤɚɦɟɧɧɵɣΝɫɨɛɨɪ,ΝɨɫɜɹɳɟɧɧɵɣΝɜΝɱɟɫɬɶΝɉɪɟɨɛɪɚɠɟɧɢɹΝȽɨɫɩɨɞɧɹ.ΝɇɚΝɪɭɛɟɠɟΝ
ɩɟɪɜɵɯΝɞɜɭɯΝɞɟɫɹɬɢɥɟɬɢɣΝБVIΝɜ.Νɋɩɚɫɨ-ɉɪɟɨɛɪɚɠɟɧɫɤɢɣΝɫɨɛɨɪΝɨɤɚɡɚɥɫɹΝ
ɜɧɭɬɪɢΝ ɜɵɫɬɪɨɟɧɧɨɝɨΝ ɩɨΝ ɭɤɚɡɭΝ ȼɚɫɢɥɢɹΝ IIIΝ ɇɢɠɟɝɨɪɨɞɫɤɨɝɨΝ ɤɪɟɦɥɹ.

ȼΝ ɧɚɱɚɥɟΝ БVIIIΝ ɜ.Ν ɤΝ ɡɚɩɚɞɭΝ ɨɬΝ ɫɨɛɨɪɚΝ ɫɬɨɹɥɚΝ ɞɟɪɟɜɹɧɧɚɹΝ ɤɨɥɨɤɨɥɶɧɹ.Ν
ɈɧɚΝ ɫɝɨɪɟɥɚΝ ɜΝ ɝɨɪɨɞɫɤɨɦΝ ɩɨɠɚɪɟΝ 1715Ν ɝ.Ν ɉɨΝ ɧɚɫɬɚɜɥɟɧɢɸΝ ɦɢɬɪɨɩɨɥɢ-
ɬɚΝ ɇɢɠɟɝɨɪɨɞɫɤɨɝɨΝ ɢΝ ȺɥɚɬɵɪɫɤɨɝɨΝ ɋɢɥɶɜɟɫɬɪɚΝ ɤΝ ɸɝɨ-ɡɚɩɚɞɭΝ ɨɬΝ ɋɩɚɫɨ-
ɉɪɟɨɛɪɚɠɟɧɫɤɨɝɨΝɫɨɛɨɪɚΝɛɵɥɚΝɜɨɡɜɟɞɟɧɚΝɧɨɜɚɹΝɤɚɦɟɧɧɚɹΝɤɨɥɨɤɨɥɶɧɹΝɜΝɜɢɞɟΝ
ɜɨɫɶɦɢɝɪɚɧɧɨɝɨΝ ɫɬɨɥɩɚΝ ɫΝɲɚɬɪɨɜɨɣΝ ɤɪɵɲɟɣ,Ν ɩɪɨɫɬɨɹɜɲɚɹΝɞɨΝɧɚɱɚɥɚΝББΝɜ.Ν

ɐɟɥɶɸΝɚɪɯɟɨɥɨɝɢɱɟɫɤɢɯΝɢɡɵɫɤɚɧɢɣΝɹɜɥɹɥɨɫɶΝɢɫɫɥɟɞɨɜɚɧɢɟΝɤɭɥɶɬɭɪɧɵɯΝ
ɧɚɩɥɚɫɬɨɜɚɧɢɣΝ ɱɚɫɬɢΝ ɩɥɨɳɚɞɤɢΝ ɛɭɞɭɳɟɝɨΝ ɫɬɪɨɢɬɟɥɶɧɨɝɨΝ ɤɨɬɥɨɜɚɧɚΝ
ɢΝ ɩɨɥɭɱɟɧɢɟΝ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣΝ ɢɧɮɨɪɦɚɰɢɢΝ ɨΝ ɪɚɡɪɭɲɟɧɧɨɣΝ ɤɨɥɨɤɨɥɶɧɟ.

ɈɛɳɚɹΝ ɩɥɨɳɚɞɶΝ ɢɫɫɥɟɞɨɜɚɧɢɣΝ ɫɨɫɬɚɜɢɥɚΝ 303,05Ν ɤɜ.Ν ɦΝ (ɪɢɫ.Ν 1).
ȼΝ ɪɟɡɭɥɶɬɚɬɟΝ ɩɪɨɜɟɞɟɧɧɵɯΝ ɪɚɛɨɬΝ ɛɵɥɚΝ ɥɨɤɚɥɢɡɨɜɚɧɚΝ ɱɚɫɬɶΝ ɮɭɧɞɚɦɟɧɬɚΝ

ɪɚɡɪɭɲɟɧɧɨɣΝ ɲɚɬɪɨɜɨɣΝ ɤɨɥɨɤɨɥɶɧɢΝ ɋɩɚɫɨ-ɉɪɟɨɛɪɚɠɟɧɫɤɨɝɨΝ ɫɨɛɨɪɚ,Ν ɪɚɫ-
ɩɨΝɥɨΝɠɟɧɧɨɣΝ ɜΝ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣΝ ɱɚɫɬɢΝ ɪɚɫɤɨɩɚ.Ν ɈɧɚΝ ɢɦɟɥɚΝ ɪɚɡɦɟɪΝ 5,5Ν ×Ν
11Ν ɦ.Ν ȼɟɪɯɧɹɹΝ ɱɚɫɬɶΝ ɤɨɧɫɬɪɭɤɰɢɢΝ ɫɨɫɬɨɹɥɚΝ ɢɡΝ ɜɵɥɨɠɟɧɧɵɯΝ ɜɩɥɨɬɧɭɸΝ ɞɪɭɝΝ
ɤΝ ɞɪɭɝɭΝ ɭɩɥɨɳɟɧɧɵɯΝ ɩɥɢɬΝ ɛɟɥɨɝɨΝ ɢɡɜɟɫɬɧɹɤɚΝ ɪɚɡɦɟɪɚɦɢΝ 0,6Ν ×Ν 1,2Ν ɦ.Ν ɈɧɢΝ
ɪɚɫɩɨɥɚɝɚɥɢɫɶΝɧɚΝɤɚɦɧɹɯΝɫɪɟɞɧɢɯΝɪɚɡɦɟɪɨɜ,ΝɭɥɨɠɟɧɧɵɯΝɪɹɞɚɦɢ,ΝɫΝɩɪɨɫɥɨɣɤɚɦɢΝ
ɤɢɪɩɢɱɧɨɝɨΝɛɨɹ.ΝȼΝɰɟɧɬɪɚɥɶɧɨɣΝɱɚɫɬɢΝɤɨɥɨɤɨɥɶɧɢΝɛɵɥΝɜɵɹɜɥɟɧΝɢɡɜɟɫɬɤɨɜɵɣΝ
ɩɨɥΝ ɢΝ ɤɢɪɩɢɱɧɚɹΝ ɫɬɟɧɚΝ ɲɢɪɢɧɨɣΝ 0,6Ν ɦ,Ν ɪɚɡɞɟɥɹɸɳɚɹΝ ɜɧɭɬɪɟɧɧɸɸΝ ɱɚɫɬɶΝ
ɮɭɧɞɚɦɟɧɬɚΝ ɤɨɥɨɤɨɥɶɧɢΝ ɧɚΝ ɡɚɩɚɞɧɭɸΝ ɢΝ ɜɨɫɬɨɱɧɭɸ.Ν ȼΝ ɯɨɞɟΝ ɫɬɪɨɢɬɟɥɶɫɬɜɚΝ
ɞɚɧɧɨɣΝ ɤɨɥɨɤɨɥɶɧɢΝ ɛɵɥɚΝ ɱɚɫɬɢɱɧɨΝ ɪɚɡɪɭɲɟɧɚΝ ɛɨɥɟɟΝ ɪɚɧɧɹɹΝ ɤɨɧɫɬɪɭɤɰɢɹ,Ν
ɮɭɧɞɚɦɟɧɬΝɤɨɬɨɪɨɣΝɫɨɫɬɨɹɥΝɢɡΝɩɥɨɬɧɨΝɩɨɞɨɝɧɚɧɧɵɯΝɤɚɦɧɟɣΝɢɡɜɟɫɬɤɨɜɨɝɨΝɛɭɬɚ.
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Ɋɢ
ɫ.

 1
. 
ɋ
ɩɚ
ɫɨ

-ɉ
ɪɟ
ɨɛ
ɪɚ
ɠ
ɟɧ
ɫɤ
ɢɣ

 ɫ
ɨɛ
ɨɪ

: 
1

 –
 ɪ
ɚɫ
ɩɨ
ɥɨ
ɠ
ɟɧ
ɢɟ

 ɪ
ɚɫ
ɤɨ
ɩɚ

 ɫ
 ɨ
ɛɴ
ɟɤ
ɬ
ɚɦ
ɢ;

 2
 –

 ɭ
ɬ
ɪɚ
ɱɟ
ɧɧ
ɚɹ

 ɤ
ɨɥ
ɨɤ
ɨɥ
ɶɧ
ɹ,

 ɮ
ɨɬ
ɨ 

ɧɚ
ɱɚ
ɥɚ

 X
X

 ɜ
.; 

3
 –

 ɤ
ɨɫ
ɬ
ɹɧ
ɚɹ

 ɪ
ɭɱ
ɤɚ

 ɫ
 ɫ
ɨɥ
ɹɪ
ɧɵ
ɦ 
ɨɪ
ɧɚ
ɦɟ
ɧɬ
ɨɦ

; 
4

 –
 ɮ
ɪɚ
ɝɦ
ɟɧ
ɬ

 ɤ
ɚɦ
ɟɧ
ɧɨ
ɝɨ

 ɚ
ɪɯ
ɢɬ
ɟɤ
ɬ
ɭɪ
ɧɨ
ɝɨ

 ɷ
ɥɟ
ɦɟ
ɧɬ
ɚ;

5,
 6

 –
 ɫɟ
ɪɟ
ɛɪ
ɹɧ
ɵ
ɟ 
ɦɨ
ɧɟ
ɬ
ɵ

 (
«ɱ
ɟɲ
ɭɣ
ɤɢ

»)
; 

7,
 8

 –
 ɦ
ɨɧ
ɟɬ
ɵ

 ɇ
ɨɜ
ɨɝ
ɨ 
ɜɪ
ɟɦ
ɟɧ
ɢ;

 9
 –

 ɮ
ɪɚ
ɝɦ
ɟɧ
ɬ

 ɝ
ɨɪ
ɥɚ

 ɚ
ɧɬ
ɪɨ
ɩɨ
ɦɨ
ɪɮ
ɧɨ
ɝɨ

 ɫ
ɨɫ
ɭɞ
ɚ;

 
10

 –
 ɮ
ɪɚ
ɝɦ
ɟɧ
ɬ

 ɮ
ɪɟ
ɫɤ
ɢ;

 1
1

 –
 ɛ
ɪɨ
ɧɡ
ɨɜ
ɨɟ

 ɩ
ɢɫ
ɚɥ
ɨ;

 1
2

 –
 ɫ
ɟɪ
ɟɛ
ɪɹ
ɧɚ
ɹ 
ɦɨ
ɧɟ
ɬ
ɚ
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ɉɨɦɢɦɨΝɨɛɧɚɪɭɠɟɧɧɨɝɨΝɮɭɧɞɚɦɟɧɬɚΝɤɨɥɨɤɨɥɶɧɢΝɭɞɚɥɨɫɶΝɡɚɮɢɤɫɢɪɨɜɚɬɶΝ
ɫɥɟɞɵΝɫɪɟɞɧɟɜɟɤɨɜɵɯΝɯɨɡɹɣɫɬɜɟɧɧɵɯΝɤɨɦɩɥɟɤɫɨɜΝɨɬΝɭɫɚɞɟɛɧɨɣΝɡɚɫɬɪɨɣɤɢΝ
ɜΝɜɟɪɯɧɟɣΝɱɚɫɬɢΝɇɢɠɟɝɨɪɨɞɫɤɨɝɨΝɤɪɟɦɥɹΝɧɚΝɋɩɚɫɫɤɨɣΝɝɨɪɟ,ΝɫɪɟɞɢΝɤɨɬɨɪɵɯΝ
ɧɚɢɛɨɥɶɲɢɣΝ ɢɧɬɟɪɟɫΝ ɩɪɟɞɫɬɚɜɥɹɸɬΝ ɨɛɴɟɤɬɵΝ 7Ν ɢΝ 20.Ν ɈɛɴɟɤɬΝ 7Ν –Ν ɹɦɚ-
ɩɨɞɩɨɥɶɟ,Ν ɯɪɨɧɨɥɨɝɢɱɟɫɤɢɟΝ ɪɚɦɤɢΝ ɤɨɬɨɪɨɣΝ ɜɨɫɯɨɞɹɬΝ ɤΝ БVIΝ ɜ.,Ν ɛɵɥɚΝ
ɨɛɧɚɪɭɠɟɧɚΝ ɜΝ ɡɚɩɚɞɧɨɣΝ ɱɚɫɬɢΝ ɪɚɫɤɨɩɚ,Ν ɢɦɟɥɚΝ ɪɚɡɦɟɪΝ 5,8Ν ×Ν 5,7Ν ɦ.Ν ɉɨɫɥɟΝ
ɜɵΝɛɨɪɤɢΝɡɚɬɟɱɧɵɯΝɫɥɨɟɜΝɛɵɥɢΝɜɵɹɜɥɟɧɵΝɤɨɧɬɭɪɵΝɢɫɬɥɟɜɲɟɣΝɞɟɪɟɜɹɧɧɨɣΝ
ɤɨɧɫɬɪɭɤɰɢɢΝ ɩɪɹɦɨɭɝɨɥɶɧɨɣΝ ɮɨɪɦɵ,Ν ɩɪɨɫɥɟɠɢɜɚɸɳɢɟɫɹΝ ɩɨΝ ɜɫɟɦɭΝ ɩɟ-
ɪɢɦɟɬɪɭΝɹɦɵ,ΝɨɬɫɬɨɹɳɢɟΝɨɬΝɟɟΝɝɪɚɧɢɰΝɧɚΝ0,5–0,7Νɦ.ΝɉɪɨɫɬɪɚɧɫɬɜɨΝɦɟɠɞɭΝ
ɝɪɚɧɢɰɚɦɢΝ ɹɦɵΝ ɢΝ ɤɨɧɬɭɪɚɦɢΝ ɞɟɪɟɜɹɧɧɨɣΝ ɤɨɧɫɬɪɭɤɰɢɢΝ ɛɵɥɨΝ ɡɚɩɨɥɧɟ-
ɧɨΝ ɠɟɥɬɵɦΝ ɫɭɝɥɢɧɤɨɦΝ ɫɪɟɞɧɟɣΝ ɩɥɨɬɧɨɫɬɢΝ (ɩɟɪɟɨɬɥɨɠɟɧɧɵɦΝ ɦɚɬɟɪɢ-
ɤɨɦ),Ν ɜɡɹɬɵɦΝ ɢɡΝ ɩɪɢɞɨɧɧɨɣΝ ɱɚɫɬɢΝ ɹɦɵΝ ɜΝ ɯɨɞɟΝ ɟɟΝ ɫɨɨɪɭɠɟɧɢɹ.Ν ȾɚɧɧɵɣΝ
ɝɪɭɧɬ,Ν ɩɨΝ ɜɫɟɣΝ ɜɢɞɢɦɨɫɬɢ,Ν ɜɵɫɬɭɩɚɥΝ ɜΝ ɤɚɱɟɫɬɜɟΝ ɡɚɛɭɬɨɜɤɢ,Ν ɫɨɡɞɚɧɧɨɣΝ
ɜɨΝ ɢɡɛɟɠɚɧɢɟΝ ɨɩɥɵɜɚɧɢɹΝ ɝɪɚɧɢɰΝ ɹɦɵ.Ν ȼΝ ɩɪɢɞɨɧɧɨɣΝ ɱɚɫɬɢΝ ɨɛɴɟɤɬɚΝ
ɮɢɤɫɢɪɨɜɚɥɚɫɶΝ ɝɪɭɩɩɚΝ ɧɟɛɨɥɶɲɢɯΝ ɹɦ,Ν ɨɞɧɚΝ ɢɡΝ ɤɨɬɨɪɵɯΝ ɛɵɥɚΝ ɡɚɩɨɥɧɟɧɚΝ
ɩɪɨɤɚɥɟɧɧɵɦΝ ɝɪɭɧɬɨɦΝ ɢΝ ɫɥɭɠɢɥɚ,Ν ɩɨΝ ɜɫɟɣΝ ɜɢɞɢɦɨɫɬɢ,Ν ɜΝ ɤɚɱɟɫɬɜɟΝ ɨɱɚɝɚΝ
ɞɥɹΝɩɪɨɫɭɲɤɢΝɜɫɟɝɨΝɩɨɦɟɳɟɧɢɹ.ΝȼΝɡɚɩɨɥɧɟɧɢɢΝɨɛɴɟɤɬɚΝɜɵɹɜɥɟɧɵΝɦɨɧɟɬɵΝ
ɞɨɩɟɬɪɨɜɫɤɨɣΝɩɨɪɵ,ΝɡɨɥɨɬɨɨɪɞɵɧɫɤɚɹΝɦɨɧɟɬɚ,ΝɨɛɭɜɧɵɟΝɩɨɞɤɨɜɤɢ,ΝɤɨɫɬɹɧɚɹΝ
ɪɭɱɤɚΝ ɫΝ ɫɨɥɹɪɧɨɣΝ ɫɢɦɜɨɥɢɤɨɣ.

ɈɛɴɟɤɬΝ 20Ν –Ν ɹɦɚΝ ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɣΝ ɮɨɪɦɵ,Ν ɪɚɡɦɟɪɚɦɢΝ 4,16Ν ×Ν 3,88Ν ɦΝ
ɫɨΝ ɫɬɨɥɛɨɜɵɦɢΝ ɹɦɚɦɢΝ ɩɨΝ ɤɪɚɹɦ.Ν ȼΝ ɫɬɪɚɬɢɝɪɚɮɢɢΝ ɪɚɡɪɟɡɚΝ ɩɪɨɫɥɟɠɟɧɵΝ
ɫɥɟɞɭɸɳɢɟΝɫɥɨɢ:ΝɠɟɥɬɵɣΝɫɭɝɥɢɧɨɤΝɩɥɨɬɧɨɣΝɫɬɪɭɤɬɭɪɵΝ0,4–Ν0,5Νɦ;Νɬɟɦɧɨ-
ɤɨɪɢɱɧɟɜɵɣΝɫɭɝɥɢɧɨɤΝɩɥɨɬɧɨɣΝɫɬɪɭɤɬɭɪɵΝɫΝɜɤɥɸɱɟɧɢɟɦΝɤɨɦɨɱɤɨɜΝɫɜɟɬɥɨ-
ɤɨɪɢɱɧɟɜɨɝɨΝ ɫɭɝɥɢɧɤɚΝ (ɩɟɪɟɨɬɥɨɠɟɧɧɵɣΝ ɦɚɬɟɪɢɤ),Ν ɭɝɨɥɶɧɵɯΝ ɩɪɨɫɥɨɟɤΝ
ɢΝ ɦɟɥɤɢɯΝ ɤɚɦɧɟɣΝ ɢɡɜɟɫɬɤɨɜɨɝɨΝ ɬɭɮɚΝ ɜΝ ɩɪɢɞɨɧɧɨɣΝ ɱɚɫɬɢ.Ν ɋɪɟɞɢΝ ɧɚɯɨɞɨɤΝ
ɧɚɢɛɨɥɟɟΝ ɩɪɢɦɟɱɚɬɟɥɶɧɵɦΝ ɹɜɥɹɟɬɫɹΝ ɨɤɪɭɝɥɵɣΝɮɪɚɝɦɟɧɬΝ ɚɪɯɢɬɟɤɬɭɪɧɨɝɨΝ
ɷɥɟɦɟɧɬɚΝ ɩɟɪɢɨɞɚΝ ɩɨɡɞɧɟɝɨΝ ɫɪɟɞɧɟɜɟɤɨɜɶɹ.

ɌɚɤɢɦΝ ɨɛɪɚɡɨɦ,Ν ɜΝ ɯɨɞɟΝ ɪɚɫɤɨɩɨɤΝ ɜɩɟɪɜɵɟΝ ɞɥɹΝ ɷɬɨɣΝ ɬɟɪɪɢɬɨɪɢɢΝɇɢɠɟ-
ɝɨɪɨɞɫɤɨɝɨΝ ɄɪɟɦɥɹΝ ɛɵɥɢΝ ɢɡɭɱɟɧɵΝ ɫɬɪɚɬɢɮɢɰɢɪɨɜɚɧɧɵɟΝ ɤɭɥɶɬɭɪɧɵɟΝ ɧɚ-
ɩɥɚɫɬɨɜɚɧɢɹΝ БIV–БVIIΝ ɜɜ.

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ
ȺɝɚɮɨɧɨɜΝ ɋ.Ν Ʌ.,Ν 2008.Ν ɇɢɠɟɝɨɪɨɞɫɤɢɣΝ ɤɪɟɦɥɶ.Ν ɇɢɠɧɢɣΝ ɇɨɜɝɨɪɨɞ.
ȺɧɭɮɪɢɟɜɚΝɂ.Νȼ.,Ν 2005.ΝȺɪɯɟɨɥɨɝɢɱɟɫɤɢɟΝ ɢɫɫɥɟɞɨɜɚɧɢɹΝ ɧɚΝ ɬɟɪɪɢɬɨɪɢɢΝɇɢɠɧɟɝɨΝ

ɇɨɜɝɨɪɨɞɚΝɜɨΝɜɬɨɪɨɣΝɩɨɥɨɜɢɧɟΝБIБΝ–ΝɫɟɪɟɞɢɧɟΝББΝɜɜ.Ν//ΝɇɢɠɟɝɨɪɨɞɫɤɢɟΝ
ɢɫɫɥɟɞɨɜɚɧɢɹΝ ɩɨΝ ɤɪɚɟɜɟɞɟɧɢɸΝ ɢΝ ɚɪɯɟɨɥɨɝɢɢ.Ν ȼɵɩ.Ν 9.Ν ɋ.Ν 35–47.

ȽɪɢɛɨɜΝɇ.Νɇ.,Ν2018.ΝɇɢɠɧɢɣΝɇɨɜɝɨɪɨɞΝɜΝБVΝɜɟɤɟ:ΝɩɨɢɫɤɢΝɭɬɪɚɱɟɧɧɨɝɨΝɝɨɪɨɞɚ.ΝɆ.Ν
ȽɪɢɛɨɜΝ ɇ.Ν ɇ.,Ν ɅɚɩɲɢɧΝ ȼ.Ν Ⱥ.,Ν 2008.Ν ɇɢɠɟɝɨɪɨɞɫɤɢɣΝ ɤɪɟɦɥɶΝ ɜΝ БIII–БIVΝ

ɢΝ БVΝ ɜɟɤɚɯΝ //Ν ȺɪɯɟɨɥɨɝɢɱɟɫɤɢɟΝ ɜɟɫɬɢ.Ν№Ν 15.Ν ɋ.Ν 141–156.
ȾɨɛɪɨɜɨɥɶɫɤɢɣΝɆ.,Ν 1912.Ν ɉɭɬɟɜɨɞɢɬɟɥɶΝ ɩɨΝ ɫɜɹɬɵɦΝ ɦɟɫɬɚɦΝ ɢΝ ɰɟɪɤɨɜɧɵɦΝ ɞɨɫɬɨ-

ɩɪɢɦɟɱɚɬɟɥɶɧɨɫɬɹɦΝ ɝ.Ν ɇ.Ν ɇɨɜɝɨɪɨɞɚ.Ν ɇɢɠɧɢɣΝ ɇɨɜɝɨɪɨɞ.Ν ɋ.Ν 1–60.
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ɄɢɪɶɹɧɨɜΝɂ.ΝȺ.,Ν1961.ΝɋɬɚɪɢɧɧɵɟΝɤɪɟɩɨɫɬɢΝɇɢɠɟɝɨɪɨɞɫɤɨɝɨΝɉɨɜɨɥɠɶɹ.ΝȽɨɪɶɤɢɣ.
ɄɢɪɶɹɧɨɜΝ ɂ.Ν Ⱥ.,Ν 1968.Ν ɇɢɠɟɝɨɪɨɞɫɤɢɣΝ Ʉɪɟɦɥɶ.Ν Ƚɨɪɶɤɢɣ.
ɇɢɤɨɥɚɟɧɤɨΝɌ.ΝȾ.,Ν2005.ΝɇɢɠɧɢɣΝɇɨɜɝɨɪɨɞΝБIII–БVΝɜɜ.ΝɩɨΝɩɢɫɶɦɟɧɧɵɦΝɢΝɚɪɯɟɨ-

ɥɨɝɢɱɟɫɤɢɦΝɢɫɬɨɱɧɢɤɚɦΝ//ΝɇɢɠɟɝɨɪɨɞɫɤɢɟΝɢɫɫɥɟɞɨɜɚɧɢɹΝɩɨΝɤɪɚɟɜɟɞɟɧɢɸΝ
ɢΝ ɚɪɯɟɨɥɨɝɢɢ.Ν ɇɢɠɧɢɣΝ ɇɨɜɝɨɪɨɞ.Ν ɋ.Ν 87–129.

ɇɢɤɨɥɚɟɧɤɨΝ Ɍ.Ν Ⱦ.,Ν 2006.Ν ɈɫɧɨɜɧɵɟΝ ɷɬɚɩɵΝ ɪɚɡɜɢɬɢɹΝ ɇɢɠɧɟɝɨΝ ɇɨɜɝɨɪɨɞɚΝ ɜΝ БIII–
БVIIΝɜɟɤɚɯΝ//ΝȺɪɯɟɨɥɨɝɢɹΝȼɟɪɯɧɟɝɨΝɉɨɜɨɥɠɶɹΝ(ɤΝ80-ɥɟɬɢɸΝɄ.Νɂ.ΝɄɨɦɚɪɨɜɚ).Ν
Ɇ.Ν ɋ.Ν 323–343.

ɇɢɤɨɥɚɟɧɤɨΝɌ.ΝȾ.,Ν2008.ΝȺɪɯɟɨɥɨɝɢɱɟɫɤɚɹΝɤɚɪɬɚΝɊɨɫɫɢɢ.ΝɇɢɠɟɝɨɪɨɞɫɤɚɹΝɨɛɥɚɫɬɶ.Ν
ɑɚɫɬɶΝ 2.Ν Ɇ.

ɇɢɤɨɥɚɟɧɤɨΝɌ.ΝȾ.,Ν 2015.ΝȺɪɯɟɨɥɨɝɢɱɟɫɤɚɹΝɤɚɪɬɚΝɊɨɫɫɢɢ.ΝɇɢɠɟɝɨɪɨɞɫɤɚɹΝɨɛɥɚɫɬɶ.Ν
ɑɚɫɬɶΝ 4.Ν Ɇ.

ɋɦɢɪɧɨɜɚΝɅ.Νɋ.,Ν ɁɜɚɧɰɟɜɚΝɌ.Ν Ɂ.,Ν 1991.ΝɐɟɪɤɜɢΝɇɢɠɧɟɝɨΝɇɨɜɝɨɪɨɞɚ,Ν ɭɧɢɱɬɨɠɟɧɧɵɟΝ
ɢΝɭɰɟɥɟɜɲɢɟ.ΝɄɪɚɬɤɢɣΝɩɭɬɟɜɨɞɢɬɟɥɶΝɩɨΝɫɬɚɪɨɦɭΝɝɨɪɨɞɭ.ΝɇɢɠɧɢɣΝɇɨɜɝɨɪɨɞ.

ɌɪɨɮɢɦɨɜΝɂ.Νȼ.,ΝɄɢɪɶɹɧɨɜΝɂ.ΝȺ.,Ν1952.ΝɆɚɬɟɪɢɚɥɵΝɤΝɢɫɫɥɟɞɨɜɚɧɢɸΝɇɢɠɟɝɨɪɨɞɫɤɨɝɨΝ
ɤɪɟɦɥɹΝ//ΝɆɚɬɟɪɢɚɥɵΝɢΝɢɫɫɥɟɞɨɜɚɧɢɹΝɩɨΝɚɪɯɟɨɥɨɝɢɢΝɞɪɟɜɧɟɪɭɫɫɤɢɯΝɝɨɪɨɞɨɜ.Ν
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