


ǾǼǿǿǶǷǿǸǮЯ ǮǸǮǲǳǺǶЯ ǻǮȁǸ

ǶǻǿȀǶȀȁȀ ǶǿȀǼǾǶǶ ǺǮȀǳǾǶǮǹȊǻǼǷ ǸȁǹȊȀȁǾȉ

Ⱥɤɬɭɚɥɶɧɚɹ ɚɪɯɟɨɥɨɝɢɹ 5
ɌɟɡɢɫɵΝɆɟɠɞɭɧɚɪɨɞɧɨɣΝ ɧɚɭɱɧɨɣΝ ɤɨɧɮɟɪɟɧɰɢɢΝ ɦɨɥɨɞɵɯΝ ɭɱɟɧɵɯ

ǿǮǻǸȀ-ǽǳȀǳǾǯȁǾǱ

2020



ɍȾɄΝ 902/904
ȻȻɄΝ 63.4
Ȼ98

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.
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Ɉɩɵɬ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɞɚɪɧɨ-ɚɛɪɚɡɢɜɧɵɯ 
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ɍɞɚɪɧɨ-ɚɛɪɚɡɢɜɧɵɟΝ ɨɪɭɞɢɹΝ ɫɨɫɬɚɜɥɹɸɬΝ ɪɚɡɧɨɨɛɪɚɡɧɭɸΝ ɩɨΝ ɨɛɥɢɤɭΝ

ɤɚɬɟɝɨɪɢɸΝ ɚɪɬɟɮɚɤɬɨɜ,Ν ɢɫɩɨɥɶɡɭɟɦɵɯΝ ɞɥɹΝ ɫɨɜɟɪɲɟɧɢɹΝ ɨɩɟɪɚɰɢɣΝ ɩɨΝ ɪɚɫ-
ɳɟɩɥɟɧɢɸ,Ν ɲɥɢɮɨɜɚɧɢɸ,Ν ɞɪɨɛɥɟɧɢɸ,Ν ɢɡɦɟɥɶɱɟɧɢɸΝ ɢɥɢΝ ɩɟɪɟɬɢɪɚɧɢɸΝ
ɦɢɧɟɪɚɥɶɧɨɝɨΝɢΝɨɪɝɚɧɢɱɟɫɤɨɝɨΝɫɵɪɶɹΝ–Νɨɬɛɨɣɧɢɤɢ,Νɪɟɬɭɲɟɪɵ,Νɧɚɤɨɜɚɥɶɧɢ,Ν
ɚɛɪɚɡɢɜɵ,Νɬɟɪɨɱɧɢɤɢ,ΝɩɟɫɬɵΝɢΝɬ.Νɞ.ΝɉɨɞɨɛɧɵɟΝɩɪɟɞɦɟɬɵΝɨɛɵɱɧɨΝɧɟΝɢɦɟɸɬΝ
ɫɥɟɞɨɜΝ ɩɪɟɞɧɚɦɟɪɟɧɧɨɝɨΝ ɜɢɞɨɢɡɦɟɧɟɧɢɹΝ ɩɨɜɟɪɯɧɨɫɬɢ,Ν ɧɨΝ ɪɚɫɩɨɥɚɝɚɸɬΝ
ɩɪɢɡɧɚɤɚɦɢΝ ɢɡɧɨɫɚ,Ν ɜɨɡɧɢɤɲɟɝɨΝ ɜΝ ɪɟɡɭɥɶɬɚɬɟΝ ɭɬɢɥɢɡɚɰɢɢΝ (BОКЮЧО,Ν
1989;Ν ɋɬɟɩɚɧɨɜɚ,Ν 2015).Ν ȼΝ ɩɨɫɥɟɞɧɢɟΝ ɝɨɞɵΝ ɞɚɧɧɨɣΝ ɤɚɬɟɝɨɪɢɢΝ ɤɚɦɟɧɧɨɝɨΝ
ɢɧɜɟɧɬɚɪɹΝɭɞɟɥɹɟɬɫɹΝɜɫɟΝɛɨɥɶɲɟɟΝɜɧɢɦɚɧɢɹΝɜΝɤɨɧɬɟɤɫɬɟΝɢɡɭɱɟɧɢɹΝɞɪɟɜɧɢɯΝ
ɬɟɯɧɨɥɨɝɢɣΝ ɜɟɪɯɧɟɝɨΝ ɢΝ ɫɪɟɞɧɟɝɨΝ ɩɚɥɟɨɥɢɬɚΝ ȽɨɪɧɨɝɨΝ ȺɥɬɚɹΝ (ɋɥɚɜɢɧɫɤɢɣΝ
ɢΝ ɞɪ.,Ν 2017;Ν ɄɨɡɥɢɤɢɧΝ ɢΝ ɞɪ.,Ν 2019).

ɉɪɟɞɥɚɝɚɟɦɨɟΝɢɫɫɥɟɞɨɜɚɧɢɟΝɛɵɥɨΝɧɚɩɪɚɜɥɟɧɨΝɧɚΝɜɵɹɜɥɟɧɢɟΝɢΝɮɭɧɤɰɢɨ-
ɧɚɥɶɧɵɣΝ ɚɧɚɥɢɡΝ ɭɞɚɪɧɨ-ɚɛɪɚɡɢɜɧɵɯΝ ɢɧɫɬɪɭɦɟɧɬɨɜΝ (ЧΝ =Ν 51)Ν ɜΝ ɤɨɦɩɥɟɤɫɚɯΝ
ɫɪɟɞɧɟɝɨΝɢΝɜɟɪɯɧɟɝɨΝɩɚɥɟɨɥɢɬɚΝɨɩɨɪɧɵɯΝɩɚɦɹɬɧɢɤɨɜΝȾɟɧɢɫɨɜɚΝɩɟɳɟɪɚΝ(ɫɥɨɢΝ
12–15Ν ɜɨɫɬɨɱɧɨɣΝ ɝɚɥɟɪɟɢΝ –Ν 203Ν ±Ν 14Ν –Ν 120Ν ±Ν 11Ν ɤɚɥ.Ν ɬɵɫ.Ν ɥ.Ν ɧ.;Ν ɫɥɨɢΝ 11.1Ν
ɢΝ 9Ν ɜɨɫɬɨɱɧɨɣΝ ɝɚɥɟɪɟɢΝ –Ν 50–29Ν ɤɚɥ.Ν ɬɵɫ.Ν ɥ.Ν ɧ.),Ν ɑɚɝɵɪɫɤɚɹΝ ɩɟɳɟɪɚΝ (ɫɥɨɢΝ
6ɜ1/1,Ν6ɜ2/1,Ν6ɜ2/2Ν–Ν59–49Νɤɚɥ.Νɬɵɫ.Νɥ.Νɧ.),ΝɄɚɪɚ-ȻɨɦΝ(ɤɭɥɶɬɭɪɧɵɣΝɝɨɪɢɡɨɧɬΝ
ȼɉ2Ν–Ν47Νɤɚɥ.Ν ɬɵɫ.Ν ɥ.Νɧ.).ΝɈɩɪɟɞɟɥɟɧɢɟΝɮɭɧɤɰɢɣΝɚɪɬɟɮɚɤɬɨɜΝɛɚɡɢΝɪɨɜɚɥɨɫɶΝ
ɧɚΝɞɚɧɧɵɯΝɷɤɫɩɟɪɢɦɟɧɬɨɜ,ΝɬɪɚɫɨɥɨɝɢɱɟɫɤɨɝɨΝɚɧɚɥɢɡɚΝɢΝ3D-ɦɨɞɟɥɢΝɪɨΝɜɚɧɢɹ.Ν
ɂɡɭɱɟɧɢɟΝɫɥɟɞɨɜΝɭɬɢɥɢɡɚɰɢɢΝɩɪɨɜɨɞɢɥɨɫɶΝɩɪɢΝɩɨɦɨɳɢΝɦɢɤɪɨΝɫɤɨɩɚΝȺɥɶɬɚɦɢΝ
ɋɆ0745-ɌΝɫΝɭɜɟɥɢɱɟɧɢɟɦΝ×7–×45.ΝȾɥɹΝɬɪɟɯɦɟɪɧɨɝɨΝɦɨɞɟΝɥɢɪɨɜɚɧɢɹΝɢɫΝɩɨɥɶ-
ɡɨɜɚɥɫɹΝɫɤɚɧɟɪΝɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɝɨΝɩɨɞɫɜɟɬɚΝ«RКЧРОVТsТШЧΝPrШΝ5Ц»,ΝɫɜɟɞɟɧɢɟΝ
ɢΝ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟΝ ɦɨɞɟɥɟɣΝ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶΝ ɜΝ ɩɪɨɝɪɚɦɦɚɯΝ SМКЧCОЧЭrО,Ν
RКЧРОVТsТШЧΝ SМКЧMОrРОΝ ɢΝ GОШMКРТМ.

ȼΝ ɪɟɡɭɥɶɬɚɬɟΝ ɚɧɚɥɢɡɚΝ ɜΝ ɤɨɥɥɟɤɰɢɢΝ ɫɪɟɞɧɟɩɚɥɟɨɥɢɬɢɱɟɫɤɢɯΝ ɤɨɦɩɥɟɤΝɫɨɜΝ
ɜɨɫɬɨɱɧɨɣΝɝɚɥɟɪɟɢΝȾɟɧɢɫɨɜɨɣΝɩɟɳɟɪɵΝɛɵɥɨΝɜɵɹɜɥɟɧɨΝ17Νɭɞɚɪɧɨ-ɚɛɪɚɡɢɜɧɵɯΝ
ɢɧɫɬɪɭɦɟɧɬɨɜΝ ɢɡΝ ɝɚɥɟɤΝ ɤɪɭɩɧɨɡɟɪɧɢɫɬɵɯΝ ɩɟɫɱɚɧɢɤɨɜ,Ν ɝɪɚΝɧɢɬɚ,Ν ɠɢɥɶɧɨɝɨΝ
ɤɜɚɪɰɚΝ ɢΝ ɚɮɢɪɨɜɵɯΝ ɷɮɮɭɡɢɜɨɜ:Ν ɪɟɬɭɲɟɪɵΝ (ЧΝ =Ν 12),Ν ɨɬɛɨɣɧɢɤɢΝ ɞɥɹΝ ɪɚɫ-
ɳɟɩɥɟɧɢɹΝ ɤɚɦɧɹΝ (ЧΝ =Ν 4)Ν ɢΝ ɤɨɫɬɢΝ (ЧΝ =Ν 1).Ν ȾɥɹΝ ɪɟɬɭɲɟɪɨɜΝ ɯɚɪɚɤɬɟɪɧɚΝ ɨɞɧɚΝ
ɜɵɬɹɧɭɬɚɹΝ ɩɨɞɩɪɹɦɨɭɝɨɥɶɧɚɹΝ (75ΝΣ),Ν ɪɟɠɟΝ –Ν ɞɜɟΝ ɢɥɢΝ ɬɪɢΝɲɢɪɨɤɢɟΝ /Ν ɭɡɤɢɟΝ

1Νɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɬɪɚɫɨɥɨɝɢɱɟɫɤɨɟΝɢɫɫɥɟɞɨɜɚɧɢɟΝɭɞɚɪɧɨ-ɚɛɪɚɡɢɜɧɵɯΝɨɪɭΝɞɢɣΝɩɪɨΝɜɟ-
ɞɟɧɨΝ ɩɪɢΝ ɮɢɧɚɧɫɨɜɨɣΝ ɩɨɞɞɟɪɠɤɟΝ ɩɪɨɟɤɬɚΝ ɊɎɎɂΝ№Ν 18-09-40100,Ν 3D-ɦɨɞɟɥɢɪɨɜɚɧɢɟΝ
ɚɪɬɟɮɚɤɬɨɜΝ ɜɵɩɨɥɧɟɧɨΝ ɩɪɢΝ ɩɨɞɞɟɪɠɤɟΝ ɝɪɚɧɬɚΝ ɊɎɎɂΝ№Ν 18-09-00041.
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ɨɜɚɥɶΝɧɵɟΝɪɚɛɨɱɢɟΝɡɨɧɵΝɫɨΝɫɥɟɞɚɦɢΝɫɥɚɛɨɣΝɡɚΝɛɢΝɬɨɫɬɢ,Νɜɵɤɪɨɲɟɧɧɨɫɬɢ,Νɭɞɥɢ-
ɧɟɧɧɵɦɢΝ ɜɵɛɨɢɧɚɦɢΝ ɨɤɪɭɝɥɨɣΝ ɮɨɪɦɵΝ ɢΝ ɥɢΝɧɟɣΝɧɵɦɢΝ ɫɥɟɞɚɦɢΝ (ɪɢɫ.Ν 1:Ν 1).Ν
ɇɚΝ ɬɨɪɰɚɯΝ ɨɬɛɨɣɧɢɤɨɜΝ ɩɪɨɫɥɟɠɟɧɵΝ ɭɡɤɢɟΝ ɨɜɚɥɶɧɵɟΝ (75Ν Σ)Ν ɢɥɢΝ ɲɢɪɨɤɢɟΝ
ɜɵɬɹɧɭɬɵɟΝ ɩɨɞɩɪɹɦɨɭɝɨɥɶɧɵɟΝ (25Ν Σ)Ν ɪɚɛɨɱɢɟΝ ɩɨɜɟɪɯɧɨɫɬɢΝ ɫɨΝ ɫɥɟɞɚɦɢΝ
ɢɧɬɟɧɫɢɜɧɨɣΝɡɚɛɢɬɨɫɬɢ,Νɜɵɤɪɨɲɟɧɧɨɫɬɢ,ΝɝɥɭɛɨɤɢɦɢΝɨɤɪɭɝɥɵɦɢΝɜɵɛɨɢɧɚɦɢΝ
ɢΝ ɜɵɳɟɪɛɥɢɧɚɦɢ,Ν ɚΝ ɬɚɤɠɟΝ ɧɟɝɚɬɢɜɚɦɢΝ ɨɞɢɧɨɱɧɵɯΝ ɤɪɭɩɧɵɯΝ ɫɤɨɥɨɜ.ΝɋɥɚɛɚɹΝ
ɡɚɛɢɬɨɫɬɶ,Ν ɫɝɥɚɠɟɧɧɨɫɬɶΝ ɩɨɜɟɪɯɧɨɫɬɢΝ ɢΝ ɥɢɧɟɣɧɵɟΝ ɫɥɟɞɵ,Ν ɡɚɯɨɞɹɳɢɟΝ ɧɚΝ
ɩɪɢɥɟɝɚɸɳɢɟΝ ɪɟɛɪɚ,Ν ɯɚɪɚɤɬɟɪɧɵΝ ɞɥɹΝ ɩɨɞɩɪɹɦɨɭɝɨɥɶɧɨɣΝ ɪɚɛɨɱɟɣΝ ɡɨɧɵΝ
ɨɬɛɨɣɧɢɤɚΝɞɥɹΝɪɚɫɳɟɩɥɟɧɢɹΝɤɨɫɬɢ;ΝɜɵɛɨɢɧɵΝɢΝɜɵɳɟɪɛɥɢɧɵΝɧɚΝɷɬɨɦΝɨɪɭɞɢɢΝ
ɧɟΝ ɜɵɹɜɥɟɧɵΝ (ɋɟɥɟɰɤɢɣΝ ɢΝ ɞɪ.,Ν 2019).

ȼΝ ɤɨɥɥɟɤɰɢɢΝ ɑɚɝɵɪɫɤɨɣΝ ɩɟɳɟɪɵΝ ɛɵɥɨΝ ɜɵɹɜɥɟɧɨΝ 20Ν ɭɞɚɪɧɨ-ɚɛɪɚɡɢɜɧɵɯΝ
ɨɪɭɞɢɣΝɢɡΝɝɚɥɟɤΝɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨΝɩɟɫɱɚɧɢɤɚΝɢΝɝɪɚɧɢɬɚΝɫɢɥɶɧɨɣΝɨɤɚɬɚɧΝɧɨɫɬɢ:Ν
ɪɟɬɭɲɟɪɵΝ (ЧΝ =Ν 17)Ν ɢΝ ɨɬɛɨɣɧɢɤɢΝ (ЧΝ =Ν 3).Ν ȾɥɹΝ ɪɟɬɭɲɟɪɨɜΝ ɯɚɪɚɤɬɟɪɧɚΝ ɨɞɧɚΝ
ɜɵɬɹɧɭɬɚɹΝ ɩɨɞɩɪɹɦɨɭɝɨɥɶɧɚɹΝ (76,5Ν Σ)Ν ɢɥɢΝ ɬɪɢΝ ɭɡɤɢɯΝ ɨɜɚɥɶɧɵɯΝ ɩɨΝ ɮɨɪɦɟΝ
(23,5ΝΣ)ΝɪɚɛɨɱɢɯΝɡɨɧɵΝɫɨΝɫɥɟɞɚɦɢΝɨɤɪɭɝɥɵɯΝɜɵɛɨɢɧΝɢΝɜɵɳɟɪɛΝɥɢɧ.ΝɇɚΝɲɢɪɨɤɨɦΝ
ɜɵɬɹɧɭɬɨɦΝɩɨɞɩɪɹɦɨɭɝɨɥɶɧɨɦΝ(66,7ΝΣ)ΝɢɥɢΝɭɡɤɨɦΝɨɜɚɥɶΝɧɨɦΝ(33,3ΝΣ)ΝɪɚɛɨɱɢɯΝ
ɭɱɚɫɬɤɚɯΝɨɬɛɨɣɧɢɤɨɜΝɡɚɮɢɤɫɢɪɨɜɚɧɵΝɫɥɟɞɵΝɫɢɥɶɧɨɣΝɡɚɛɢɬɨɫɬɢ,Νɜɵɤɪɨɲɟɧɧɨɫɬɢ,Ν
ɚΝɬɚɤɠɟΝɝɥɭɛɨɤɢɟΝɨɤɪɭɝɥɵɟΝɜɵΝɛɨɢΝΝɧɵ,ΝɫɨɩɪɨɜɨɠɞɚɟɦɵɟΝɨɞɧɢɦΝɢɥɢΝɧɟɫɤɨɥɶɤɢɦɢΝ
ɧɟɝɚɬɢɜɚɦɢΝ ɤɪɭɩɧɵɯΝ ɭɬɢɥɢɡɚΝɰɢɨɧΝɧɵɯΝ ɫɤɨɥɨɜ.

ȼΝ ɪɟɡɭɥɶɬɚɬɟΝ ɢɫɫɥɟɞɨɜɚɧɢɹΝ ɜɵɛɨɪɤɢΝ ɢɡΝ 11Ν ɭɞɚɪɧɨ-ɚɛɪɚɡɢɜɧɵɯΝ ɨɪɭɞɢɣΝ
ɝɨɪɢɡɨɧɬɚΝȼɉ2ΝɫɬɨɹɧɤɢΝɄɚɪɚ-ȻɨɦΝɛɵɥɢΝɜɵɞɟɥɟɧɵΝɬɟɪɨɱɧɢɤɢΝ(ЧΝ=Ν4),ΝɪɟɬɭɲɟɪɵΝ
(ЧΝ=Ν3),ΝɨɬɛɨɣɧɢɤɢΝ(ЧΝ=Ν2)ΝɢΝɩɟɫɬɵΝ(ЧΝ=Ν2).ΝȼΝɤɚɱɟɫɬɜɟΝɨɪɭɞɢɣΝɢɫɩɨɥɶɡɨɜɚɥɢɫɶΝ
ɝɚɥɶɤɢΝ ɬɨɧɤɨɡɟɪɧɢɫɬɵɯΝ ɨɫɚɞɨɱɧɵɯΝɢΝ ɫɪɟɞɧɟɡɟɪɧɢɫɬɵɯΝɦɚɝɦɚɬɢɱɟɫɤɢɯΝ ɩɨɪɨɞΝ
ɫΝ ɦɚɫɫɢɜɧɨɣΝ ɬɟɤɫɬɭɪɨɣ,Ν ɜɵɫɨɤɨɣΝ ɫɬɟɩɟɧɢΝ ɨɤɚΝɬɚɧΝɧɨɫɬɢ.Ν ɌɟɪɨɱɧɢɤɢΝ ɨɛɥɚɞɚɸɬΝ
ɭɩɥɨɳɟɧɧɵɦɢΝɪɚɛɨɱɢɦɢΝɡɨɧɚɦɢΝɩɨɞɩɪɹɦɨΝɭɝɨɥɶɧɨɣΝɮɨɪɦɵΝɫɨΝɫɥɟɞɚɦɢΝɫɢɥɶɧɨɣΝ
ɫɝɥɚɠɟɧɧɨɫɬɢ,ΝɪɟɞɤɢɦɢΝɧɟɝɚɬɢɜɚɦɢΝɦɟɥɤɢɯΝɫɤɨɥɨɜ,ΝɩɪɢΝɩɪɚɤɬɢɱɟɫɤɢΝɩɨɥɧɨɦΝ
ɨɬɫɭɬɫɬɜɢɢΝ ɜɵɳɟɪɛɥɢɧΝ ɢΝ ɜɵɛɨɢɧ.Ν ɇɚΝ ɨɬɞɟɥɶɧɵɯΝ ɭɱɚɫɬɤɚɯΝ ɷɬɢɯΝ ɨɪɭɞɢɣΝ
ɩɪɨɫɥɟɠɟɧɵΝ ɫɥɟɞɵΝ ɟɫɬɟɫɬɜɟɧɧɨɝɨΝ ɜɵɤɪɚɲɢɜɚɧɢɹΝ ɩɨɪɨɞɵΝ ɩɨΝ ɫɥɨɢɫɬɨɫɬɢ,Ν ɧɚ-
ɩɨΝɦɢɧɚɸɳɢɟΝ ɥɢɧɟɣɧɵɟΝ ɡɚɪɭɛɤɢΝ ɢɥɢΝ ɡɚɛɢɬɨɫɬɶΝ (ɪɢɫ.Ν 1:Ν 2).Ν ɅɢɧɟɣɧɵɟΝ ɫɥɟɞɵΝ
ɪɚɫɩɨɥɨɠɟɧɵΝɧɚΝɭɡɤɢɯΝɫɬɨɪɨɧɚɯΝɬɟɪɨɱɧɢɤɨɜ,ΝɨɪɢɟɧɬɢɪɨɜɚɧɵΝɩɚɪɚɥɥɟɥɶɧɨ,ΝɱɬɨΝ
ɭɤɚɡɵɜɚɟɬΝ ɧɚΝ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɭɸΝ ɤɢɧɟɦɚɬɢɤɭ;Ν ɧɚΝ ɲɢɪɨɤɢɯΝ ɫɬɨɪɨɧɚɯΝ
ɨɪɭɞɢɣΝ ɫɥɟɞɵΝ ɭɬɢΝɥɢΝɡɚɰɢɢΝ ɨɬɫɭɬɫɬɜɭɸɬ.Ν ȾɥɹΝ ɩɟɫɬɨɜΝ ɯɚɪɚɤɬɟɪɧɵΝ ɪɚɛɨɱɢɟΝ
ɩɨɜɟɪɯɧɨɫɬɢΝ ɫΝɩɪɢɡɧɚɤɚɦɢΝ ɫɥɚɛɨɣΝ ɡɚɛɢɬɨɫɬɢΝɧɚΝ ɫɝɥɚɠɟɧɧɨɣΝɜɟɪɲɢɧɟΝ ɝɚɥɶɤɢΝ
ɢΝ ɥɢɧɟɣɧɵɦɢΝ ɫɥɟɞɚɦɢ,Ν ɤɨɬɨɪɵɟΝ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹΝ ɨɬΝ ɧɟɟΝ ɤΝ ɩɪɢɥɟɝɚɸɳɢɦΝ
ɩɨɜɟɪɯɧɨɫɬɹɦ.Ν ȼΝ ɡɨɧɟΝ ɝɥɭɛɨɤɢɯΝ ɨɤɪɭɝɥɵɯΝ ɜɵɛɨɢɧΝ ɢΝ ɜɵɳɟɪɛɥɢɧΝ ɨɬɦɟɱɟɧɵΝ
ɧɟɝɚɬɢɜɵΝ ɫɤɨɥɨɜ,Ν ɜɨɡɧɢɤɲɢɯΝ ɜΝ ɪɟɡɭɥɶɬɚɬɟΝ ɩɪɹɦɵɯΝ ɭɞɚɪɨɜ.Ν ɉɪɢΝ ɭɜɟɥɢɱɟɧɢɢΝ
×10–×40Ν ɧɚΝ ɪɚɛɨɱɢɯΝ ɭɱɚɫɬɤɚɯΝ ɩɟɫɬɨɜΝ ɢΝ ɬɟɪɨɱɧɢɤɨɜΝ ɩɪɨɫɥɟɠɟɧɵΝɦɟɥɶɱɚɣɲɢɟΝ
ɱɚɫɬɢɰɵΝ ɦɢɧɟɪɚɥɶɧɨɝɨΝ ɩɢɝɦɟɧɬɚΝ ɤɪɚɫɧɨɝɨΝ ɰɜɟɬɚ.Ν ȼɵɹɜɥɟɧɧɵɟΝ ɪɟɬɭɲɟɪɵΝ
ɢΝ ɨɬɛɨɣɧɢɤɢΝ ɫɬɨɹɧɤɢΝ Ʉɚɪɚ-ȻɨɦΝ ɨɛɥɚɞɚɸɬΝ ɤɨɦɩɥɟɤɫɨɦΝ ɫɥɟɞɨɜΝ ɭɬɢɥɢɡɚɰɢɢ,Ν
ɤɨɬɨɪɵɟΝ ɜΝ ɰɟɥɨɦΝ ɫɨɨɬɜɟɬɫɬɜɭɟɬΝ ɩɪɢɡɧɚɤɚɦΝ ɢɡɧɨɫɚΝ ɧɚΝ ɨɪɭɞɢɹɯΝ ɷɬɢɯΝ ɬɢɩɨɜΝ
ɫΝ ɞɪɭΝɝɢɯΝ ɚɥɬɚɣɫɤɢɯΝ ɫɬɨɹɧɨɤ.
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Ɋɢɫ. 1. ɍɞɚɪɧɨ-ɚɛɪɚɡɢɜɧɵɟ ɨɪɭɞɢɹ ɩɚɥɟɨɥɢɬɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ Ⱥɥɬɚɹ:
1 – ɪɟɬɭɲɟɪ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɚɦɟɧɧɵɯ ɨɪɭɞɢɣ (Ⱦɟɧɢɫɨɜɚ ɩɟɳɟɪɚ, 

ɜɨɫɬɨɱɧɚɹ ɝɚɥɟɪɟɹ, ɫɥɨɣ 14); 2 – ɬɟɪɨɱɧɢɤ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɵɪɶɹ 
(Ʉɚɪɚ-Ȼɨɦ, ɤɭɥɶɬ. ɝɨɪ. ȼɉ2)
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ɉɪɢΝɚɧɚɥɢɡɟΝɤɨɥɥɟɤɰɢɣΝɢɡΝɜɟɪɯɧɟɩɚɥɟɨɥɢɬɢɱɟɫɤɢɯΝɫɥɨɟɜΝɜɨɫɬɨɱɧɨɣΝɝɚ-
ɥɟɪɟɢΝȾɟɧɢɫɨɜɨɣΝɩɟɳɟɪɵΝɛɵɥɢΝɡɚɮɢɤɫɢɪɨɜɚɧɵΝɪɟɬɭɲɟɪɵΝ(ЧΝ=Ν2)ΝɢΝɨɬΝɛɨɣ-
ɧɢɤɢΝ(ЧΝ=Ν1)ΝɢɡΝɝɚɥɟɤΝɤɪɭɩɧɨɡɟɪɧɢɫɬɨɝɨΝɩɟɫɱɚɧɢɤɚΝɫɢɥɶɧɨɣΝɨɤɚɬɚɧɧɨɫɬɢ.Ν
ȼɵɹɜɥɟɧɧɵɟΝɪɟɬɭɲɟɪɵΝɨɛɥɚɞɚɸɬΝɨɞɧɨɣΝɲɢɪɨɤɨɣΝɩɨɞɩɪɹɦɨɭɝɨɥɶɧɨɣΝɢɥɢΝ
ɬɪɟɦɹΝɭɡɤɢɦɢΝɨɜɚɥɶɧɵɦɢΝɪɚɛɨɱɢɦɢΝɡɨɧɚɦɢΝɫɨΝɫɥɟɞɚɦɢΝɫɥɚɛɨɣΝɡɚɛɢɬɨɫɬɢ,Ν
ɜɵΝɛɨɢɧɚɦɢΝ ɢΝ ɜɵɳɟɪɛɥɢɧɚɦɢΝ ɨɜɚɥɶɧɨɣΝ ɮɨɪɦɵ,Ν ɚΝ ɬɚɤɠɟΝ ɟɞɢɧɢɱɧɵɦɢΝ
ɧɟɝɚɬɢɜɚɦɢΝ ɤɪɭɩɧɵɯΝ ɫɤɨɥɨɜ,Ν ɩɪɢΝ ɨɬɫɭɬɫɬɜɢɢΝ ɩɪɢɡɧɚɤɨɜΝ ɜɵɤɪɨɲɟɧɧɨɫɬɢΝ
ɢΝ ɥɢɧɟɣɧɵɯΝ ɫɥɟɞɨɜ.ΝɇɚΝ ɭɡɤɨɣΝ ɨɜɚɥɶɧɨɣΝ ɪɚɛɨɱɟɣΝ ɩɨɜɟɪɯɧɨɫɬɢΝ ɨɬɛɨɣɧɢɤɚΝ
ɩɪɨɫɥɟɠɟɧɵΝ ɫɥɟɞɵΝ ɫɢɥɶɧɨɣΝ ɡɚɛɢɬɨɫɬɢΝ ɢΝ ɜɵɤɪɨɲɟɧɧɨɫɬɢ,Ν ɤɨɬɨɪɵɟΝ ɫɨɱɟ-
ɬɚΝɸɬɫɹΝ ɫΝ ɞɜɭɦɹΝ ɧɟɝɚɬɢɜɚɦɢΝ ɤɪɭɩɧɵɯΝ ɫɤɨɥɨɜ.

ȼΝɪɟɡɭɥɶɬɚɬɟΝɩɪɨɜɟɞɟɧɧɨɝɨΝɢɫɫɥɟɞɨɜɚɧɢɹΝɛɵɥɢΝɩɨɥɭɱɟɧɵΝɧɨɜɵɟΝɞɚɧɧɵɟΝ
ɨΝ ɬɢɩɚɯΝ ɢΝ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦΝ ɧɚɡɧɚɱɟɧɢɢΝ ɤɚɦɟɧɧɵɯΝ ɭɞɚɪɧɨ-ɚɛɪɚɡɢɜɧɵɯΝ
ɨɪɭɞɢɣΝ ɜɟɪɯɧɟɝɨΝ ɢΝ ɫɪɟɞɧɟɝɨΝ ɩɚɥɟɨɥɢɬɚΝ ȽɨɪɧɨɝɨΝ Ⱥɥɬɚɹ.Ν ɍɫɬɚɧɨɜɥɟɧɨ,Ν
ɱɬɨΝɧɟɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟΝɤɚɦɟɧɧɵɟΝɚɪɬɟɮɚɤɬɵΝɜΝɢɡɭɱɟɧɧɵɯΝɤɨɦɩɥɟɤɫɚɯΝ
ɫɪɟɞɧɟɝɨΝɩɚɥɟɨɥɢɬɚΝȺɥɬɚɹΝɩɪɟɞɫɬɚɜɥɟɧɵ,Νɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ,ΝɪɟɬɭɲɟɪɚɦɢΝ
ɢΝ ɨɬɛɨɣɧɢɤɚɦɢ.Ν ȼΝ ɤɨɧɬɟɤɫɬɟΝ ɢɧɞɭɫɬɪɢɢΝ ɜɟɪɯɧɟɝɨΝ ɩɚɥɟɨɥɢɬɚΝ ɫɬɨɹɧɤɢΝ
Ʉɚɪɚ-ȻɨɦΝ ɛɵɥɢΝ ɜɵɹɜɥɟɧɵΝ ɬɟɪɨɱɧɢɤɢΝ ɢΝ ɩɟɫɬɵ,Ν ɱɬɨΝ ɩɨɡɜɨɥɹɟɬΝ ɛɨɥɟɟΝ
ɩɨɥΝɧɨΝ ɪɚɫɤɪɵɬɶΝ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣΝ ɤɨɧɬɟɤɫɬΝ ɩɪɨɢɡɜɨɞɫɬɜɚΝ ɦɢɧɟɪɚɥɶɧɵɯΝ
ɩɢɝɦɟɧɬɨɜ.Ν ȼɨΝ ɜɫɟɯΝ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯΝ ɫɥɭɱɚɹɯΝ ɞɥɹΝ ɭɞɚɪɧɨ-ɚɛɪɚɡɢɜɧɵɯΝ
ɢɧɫɬɪɭɦɟɧɬɨɜΝ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶΝ ɝɚɥɶɤɢΝ ɢɡΝ ɛɥɢɠɚɣɲɢɯΝ ɤΝ ɫɬɨɹɧɤɚɦΝ ɚɥɥɸ-
ɜɢɚɥɶɧɵɯΝ ɢɫɬɨɱɧɢɤɨɜΝ (ɪɪ.Ν Ⱥɧɭɣ,Ν ɍɪɫɭɥΝ ɢΝ ɑɚɪɵɲ).
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