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ɄɟɪɚɦɢɱɟɫɤɢɟΝɢɡɞɟɥɢɹΝɹɜɥɹɸɬɫɹΝɜɚɠɧɟɣɲɢɦΝɢɫɬɨɱɧɢɤɨɦΝɢɧɮɨɪɦɚɰɢɢΝ

ɨΝ ɦɚɬɟɪɢɚɥɶɧɨɣΝ ɤɭɥɶɬɭɪɟΝ ɞɪɟɜɧɟɝɨΝ ɧɚɫɟɥɟɧɢɹ,Ν ɢɫɬɨɪɢɢΝ ɬɨɪɝɨɜɵɯΝ
ɢΝ ɤɭɥɶΝɬɭɪɧɵɯΝ ɫɜɹɡɟɣ,Ν ɪɚɡɜɢɬɢɢΝ ɪɟɦɟɫɟɥΝ ɢΝ ɨɫɧɨɜɚɧɢɟɦΝ ɞɥɹΝ ɞɚɬɢɪɨɜɚɧɢɹΝ
ɩɚɦɹɬɧɢɤɨɜ.Ν ȾɨɫɬɚɬɨɱɧɨΝ ɱɚɫɬɨΝ ɜɨɡɧɢɤɚɟɬΝ ɧɟɨɛɯɨɞɢɦɨɫɬɶΝ ɭɬɨɱɧɟɧɢɹΝ
ɥɨɤɚɥɢɡɚɰɢɢΝɢɫɩɨɥɶɡɨɜɚɧɧɵɯΝɦɚɬɟɪɢɚɥɨɜΝɞɥɹΝɢɡɭɱɟɧɢɹΝɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯΝ
ɰɟɧɬɪɨɜΝɢΝɜɵɹɜɥɟɧɢɹΝɨɫɨɛɟɧɧɨɫɬɟɣΝɩɪɢɦɟɧɟɧɧɵɯΝɬɟɯɧɨɥɨɝɢɣ.ΝȾɥɹΝɷɬɨɝɨΝ
ɢɫɩɨɥɶɡɭɸɬɫɹΝ ɪɚɡɥɢɱɧɵɟΝ ɟɫɬɟɫɬɜɟɧɧɨ-ɧɚɭɱɧɵɟΝ ɦɟɬɨɞɵ,Ν ɤɚɠɞɵɣΝ ɢɡΝ ɤɨ-
ɬɨɪɵɯΝ ɞɚɟɬΝ ɨɩɪɟɞɟɥɟɧɧɵɣΝ ɬɢɩΝ ɢɧɮɨɪɦɚɰɢɢΝ ɨɛΝ ɢɡɞɟɥɢɢ.ΝɂɯΝ ɤɨɦɛɢɧɚɰɢɹΝ
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ɢɦɧɨΝ ɭɬɨɱɧɹɹΝ ɢɥɢΝ ɞɨɩɨɥɧɹɹΝ ɩɨɥɭɱɚɟɦɵɟΝ ɪɟɡɭɥɶɬɚɬɵΝ (ȺɧɬɢɩɢɧΝ ɢΝ ɞɪ.,Ν
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ɢΝ ɦɢɤɪɨɨɫɨɛɟɧɧɨɫɬɟɣΝ ɮɪɚɝɦɟɧɬɨɜΝ ɩɹɬɧɚɞɰɚɬɢΝ ɤɟɪɚɦɢɱɟɫɤɢɯΝ ɢɡɞɟɥɢɣΝ

1ΝɄɨɥɥɟɤɬɢɜΝɚɜɬɨɪɨɜΝɜɵɪɚɠɚɟɬΝɛɥɚɝɨɞɚɪɧɨɫɬɶΝɋ.Νɘ.ΝɆɨɧɚɯɨɜɭΝɡɚΝɩɪɟɞɨɫɬɚɜɥɟɧɧɵɟΝ
ɨɛɪɚɡɰɵ.
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ɢΝ ɞɪ.,Ν 2019;Ν ɆɚɧɞɪɵɤɢɧɚΝ ɢΝ ɞɪ.,Ν 2018)Ν ɢΝ ɜɤɥɸɱɚɸɳɢɣΝ ɢɫɫɥɟɞɨɜɚɧɢɹΝ
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ɪɨɧɧɚɹΝ ɦɢɤɪɨɫɤɨɩɢɹΝ –Ν ɉɊɗɆ)Ν ɜΝ ɫɨɱɟɬɚɧɢɢΝ ɫΝ ɷɧɟɪɝɟɞɢɫɩɟɪɫɢɨɧɧɵɦΝ
ɪɟɧɬɝɟɧɨɜɫɤɢɦΝ ɦɢɤɪɨɚɧɚɥɢɡɨɦΝ (ɗɊɆ),Ν ɪɟɧɬɝɟɧɨɮɚɡɨɜɨɝɨΝ ɚɧɚɥɢɡɚΝ (ɊɎȺ)Ν
ɢΝ ɦɚɫɫ-ɫɩɟɤɬɪɨɫɤɨɩɢɢΝ ɫΝ ɢɧɞɭɤɬɢɜɧɨ-ɫɜɹɡɚɧɧɨɣΝ ɩɥɚɡɦɨɣΝ (Ɇɋ-ɂɋɉ).Ν
ɍɤɚɡɚɧɧɵɣΝɩɟɪɟɱɟɧɶΝɦɟɬɨɞɨɜΝɩɨɡɜɨɥɹɟɬΝɢɡɭɱɢɬɶΝɢɧɬɟɝɪɚɥɶɧɵɟΝɢΝɥɨɤɚɥɶɧɵɟΝ
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢΝ ɤɟɪɚɦɢɱɟɫɤɨɝɨΝ ɦɚɬɟɪɢɚɥɚ,Ν ɚΝ ɢɦɟɧɧɨ:Ν ɦɨɪɮɨɥɨɝɢɸ,Ν ɷɥɟ-
ɦɟɧɬɧɵɣΝɢΝɮɚɡɨɜɵɣΝɫɨɫɬɚɜΝɝɥɢɧɹɧɨɣΝɨɫɧɨɜɵΝɢΝɧɟɨɪɝɚɧɢɱɟɫɤɢɯΝɜɤɥɸɱɟɧɢɣ.Ν
(Ⱥɧɬɢɩɢɧ,Ν 2019;Ν Ɇɚɧɞɪɵɤɢɧɚ,Ν 2018;Ν SКЧЭШsΝ ОЭΝ КХ.,Ν 2020).

ɂɫɫɥɟɞɭɟɦɵɟΝ ɨɛɪɚɡɰɵΝ ɨɬɛɢɪɚɥɢɫɶΝ ɨɬΝ ɢɡɞɟɥɢɣΝ ɪɚɡɥɢɱɧɵɯΝ ɜɪɟɦɟɧɧɵɯΝ
ɩɟɪɢɨɞɨɜ:Ν VΝ ɜ.Ν ɞɨΝ ɧ.Ν ɷ.Ν ɩɟɪɜɚɹΝ ɱɟɬɜɟɪɬɶΝ (№Ν 41),Ν IVΝ ɜ.Ν ɞɨΝ ɧ.ɷ.:Ν ɧɚɱɚɥɨΝ
(№Ν 108),Ν ɩɟɪɜɚɹΝ ɱɟɬɜɟɪɬɶΝ (№Ν 105,Ν 106,Ν 107,Ν 109,Ν 217),Ν ɩɟɪɜɚɹΝ ɩɨɥɨɜɢɧɚΝ
(№Ν 184),Ν ɫɟɪɟɞɢɧɚΝ (№Ν 214),Ν ɬɪɟɬɶɹΝ ɱɟɬɜɟɪɬɶΝ (№Ν 215,Ν 216,Ν 218),Ν ɤɨɧɟɰΝ
(№Ν 173),Ν ɚΝ ɬɚɤɠɟΝ ɨɛɪɚɡɰɵΝ ɫɨΝ ɫɩɨɪɧɨɣΝ ɞɚɬɢɪɨɜɤɨɣΝ (№Ν 146,Ν ББ).

ȼΝ ɯɨɞɟΝ ɤɨɦɩɥɟɤɫɧɵɯΝ ɢɫɫɥɟɞɨɜɚɧɢɣΝ ɛɵɥɢΝ ɩɨɥɭɱɟɧɵΝ ɫɥɟɞɭɸɳɢɟΝ
ɪɟɡɭɥɶɬɚɬɵ.

ȼΝ ɢɫɫɥɟɞɭɟɦɵɯΝ ɨɛɪɚɡɰɚɯΝ ɨɬɫɭɬɫɬɜɭɟɬΝɲɚɦɨɬ,Ν ɚΝ ɩɪɢɫɭɬɫɬɜɭɸɳɢɟΝ ɩɪɢ-
ɦɟɫɢΝɪɚɜɧɨɦɟɪɧɨΝɪɚɫɩɪɟɞɟɥɟɧɵ.ΝȼΝɨɛɪɚɡɰɚɯΝɜɫɬɪɟɱɚɸɬɫɹΝɛɭɪɵɣΝɠɟɥɟɡɧɹɤ,Ν
ɢɡɜɟɫɬɧɹɤ,Ν ɫɥɸɞɚΝ ɢΝ ɮɪɚɝɦɟɧɬɵΝ ɪɚɤɨɜɢɧ.Ν ɋɨɜɦɟɫɬɧɵɣΝ ɚɧɚɥɢɡΝ ɤɚɪɬΝ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɹΝ ɷɥɟɦɟɧɬɨɜ,Ν ɩɨɥɭɱɟɧɧɵɯΝ ɦɟɬɨɞɨɦΝ ɊɗɆ/ɗɊɆΝ ɢΝ ɨɩΝɬɢΝɱɟɫɤɢɯΝ
ɢɡɨɛɪɚɠɟɧɢɣΝ (ɈɆ)Ν ɲɥɢɮɨɜΝ ɨɛɪɚɡɰɨɜ,Ν ɩɨɡɜɨɥɢɥΝ ɩɨɥɭɱɢɬɶΝ ɩɪɨΝɰɟɧɬɧɨɟΝ
ɫɨɞɟɪɠɚɧɢɟΝɜɤɥɸɱɟɧɢɣΝɫΝɩɪɟɢɦɭɳɟɫɬɜɟɧɧɵɦΝɫɨɞɟɪɠɚɧɢɟɦΝɨɩɪɟɞɟɥɟɧɧɵɯΝ
ɷɥɟɦɟɧɬɨɜ:ΝɛɟɥɵɯΝ(CК),ΝɩɪɨɡɪɚɱɧɵɯΝ(SТ),ΝɬɟɦɧɵɯΝ(FО).ΝȼΝɯɨɞɟΝɢɫɫɥɟɞɨɜɚɧɢɹΝ
ɦɟɬɨɞɨɦΝ ɊɎȺΝ ɛɵɥɨΝ ɜɵɹɜɥɟɧɨΝ ɩɪɢɫɭɬɫɬɜɢɟΝ ɪɚɡɥɢɱɧɵɯΝ ɦɢΝɧɟΝɪɚɥɶɧɵɯΝ
ɮɚɡΝ –Ν ɜɫɟΝ ɨɛɪɚɡɰɵΝ ɩɨɤɚɡɵɜɚɸɬΝ ɧɚɥɢɱɢɟΝ ɤɜɚɪɰɚΝ (SТ).Ν ȼΝ ɪɹɞɟΝ ɨɛɪɚɡɰɨɜΝ
ɩɪɢɫɭɬɫɬɜɭɟɬΝɡɧɚɱɢɬɟɥɶɧɨɟΝɤɨɥɢɱɟɫɬɜɨΝɤɚɥɶɰɢɬɚΝ(№Ν41,Ν105,Ν108,Ν215,Ν216,Ν
ББ)ΝɢΝɚɦɮɢɛɨɥɚΝ(№Ν108,Ν146,Ν173,Ν184,Ν217,Ν218).ΝȼΝɪɟɡɭɥɶɬɚɬɟΝɫɨɜɦɟɫɬɧɨɝɨΝ
ɚɧɚɥɢɡɚΝ ɤɚɪɬΝ ɪɚɫɩɪɟɞɟɥɟɧɢɹΝ ɷɥɟɦɟɧɬɨɜΝ ɫΝ ɞɚɧɧɵɦɢΝ ɊɎȺΝ ɛɵɥɢΝ ɜɵɹɜɥɟɧɵΝ
ɫɥɨɠɧɨɫɨɫɬɚɜɧɵɟΝ ɜɤɥɸɱɟɧɢɹ:Ν ɷɩɢɞɨɬΝ (CК,Ν FО,Ν AХ,Ν SТ)Ν ɢΝ ɞɜɚΝ ɜɢɞɚΝ ɫɥɸ-
ɞɵΝ –Ν ɦɭɫɤɨɜɢɬΝ (CК,Ν K,Ν AХ,Ν SТ)Ν ɢΝ ɮɥɨɝɨɩɢɬΝ (K,Ν MР,Ν AХ,Ν SТ).Ν ȼΝ ɨɛɪɚɡɰɚɯΝ
ɩɪɢɫɭɬɫɬɜɭɸɬΝ ɦɢɧɟɪɚɥɵΝ ɢɡɨɦɨɪɮɧɨɝɨΝ ɪɹɞɚΝ ɚɥɶɛɢɬΝ NКAХSТ3O8Ν –Ν ɚɧɨɪɬɢɬΝ
CКAХ2SТ2O8,Ν ɢɦɟɸɳɢɟΝ ɩɨɪɨɞɨɨɛɪɚɡɭɸɳɟɟΝ ɡɧɚɱɟɧɢɟ:Ν ɚɥɶɛɢɬΝ –Ν ɜΝ ɨɛɪɚɡɰɚɯΝ
№Ν41,Ν106,Ν107,Ν146,Ν175,Ν184,Ν214,Ν216,Νɏɏ,ΝɚɧɨɪɬɢɬΝ–ΝɜΝ№Ν105,Ν108,Ν109,Ν173,Ν
218.Ν ȼΝ ɧɟɤɨɬɨɪɵɯΝ ɢɡɞɟɥɢɹɯΝ ɨɛɧɚɪɭɠɟɧɵΝ ɧɟΝ ɯɚɪɚɤɬɟɪɧɵɟΝ ɞɥɹΝ ɨɫɬɚɥɶɧɵɯΝ
ɨɛɪɚɡɰɨɜΝ ɮɚɡɵ:Ν ɤɥɢɧɨɯɥɨɪΝ ɢΝ ɪɭɬɢɥΝ (№Ν 217),Ν ɝɟɦɚɬɢɬΝ (№Ν 175),Ν ɢΝ ɝɪɭɩɩɚΝ
ɦɢɧɟΝɪɚɥɨɜΝɦɢɤɪɨɤɥɢɧΝ(№Ν106,Ν184,Ν215,Ν216)Ν–ΝɨɪɬɨɤɥɚɡΝ(№Ν215)Ν–ΝɫɚɧɢɞɢɧΝ
(№Ν 109).Ν ɗɥɟɦɟɧɬɧɵɣΝ ɫɨɫɬɚɜΝ ɝɥɢɧɹɧɨɣΝ ɨɫɧɨɜɵΝ (ɉɊɗɆ/ɗɊɆ)Ν ɜɤɥɸɱɚɟɬΝ
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ɜΝɫɟɛɹΝɩɨɦɢɦɨΝɚɥɸɦɨɫɢɥɢɤɚɬɧɨɣΝɦɚɬɪɢɰɵΝ(AХ,ΝSТ)ΝɫɥɟɞɭɸɳɢɟΝɷɥɟɦɟɧɬɵ:Ν
NК,Ν MР,Ν P,Ν CХ,Ν K,Ν CК,Ν TТ,Ν FО,Ν MЧ.Ν ȺɧɚɥɢɡΝ ɦɢɤɪɨ-Ν ɢΝ ɫɥɟɞɨɜɵɯΝ ɩɪɢɦɟɫɟɣΝ
ɜΝ ɨɛɪɚɡɰɚɯΝ (Ɇɋ-ɂɋɉ)Ν ɨɩɪɟɞɟɥɢɥΝ ɫɨɞɟɪɠɚɧɢɟΝ 50Ν ɷɥɟɦɟɧɬɨɜ:Ν LТ,Ν B,Ν NК,Ν
MР,Ν SМ,Ν TТ,Ν V,Ν Cr,ΝMЧ,Ν FО,Ν CШ,Ν NТ,Ν CЮ,Ν ГЧ,Ν GК,Ν As,Ν SО,Ν Sr,Ν В,Ν Гr,Ν NЛ,ΝMШ,Ν
AР,Ν CН,Ν IЧ,Ν SЧ,Ν SЛ,Ν TО,Ν BК,Ν LК,Ν CО,Ν Pr,Ν NН,Ν SЦ,Ν EЮ,Ν GН,Ν TЛ,Ν Dв,Ν HШ,Ν Er,Ν
TЦ,Ν ВЛ,Ν LЮ,Ν HП,Ν TК,Ν А,Ν TХ,Ν PЛ,Ν TС,Ν U.Ν

ɊɟɡɭɥɶɬɚɬɵΝ ɚɧɚɥɢɡɚΝ ɮɚɡɨɜɨɝɨΝ ɫɨɫɬɚɜɚΝ ɨɛɪɚɡɰɨɜΝ (ɊɎȺ)Ν ɩɨɡɜɨɥɹɟɬΝ
ɫɞɟΝɥɚɬɶΝ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟΝ ɜɵɜɨɞɵΝ ɨΝ ɬɟɦɩɟɪɚɬɭɪɟΝ ɨɛɠɢɝɚΝ ɢɡɞɟɥɢɣ.Ν ɉɪɢ-
ɫɭɬɫɬɜɢɟΝ ɝɥɢɧɢɫɬɨɝɨΝ ɦɢɧɟɪɚɥɚΝ ɦɨɧɬɦɨɪɢɥɥɨɧɢɬɚΝ ɜΝ ɨɛɪɚɡɰɚɯΝ№Ν 184,Ν 214Ν
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬΝ ɨΝ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɦΝ ɨɛɠɢɝɟΝ (ɬɟɦɩɟɪɚɬɭɪɚΝ ɧɟΝ ɛɨɥɟɟΝ
500°ΝC).ΝɋɨɯɪɚɧɟɧɢɟΝɮɚɡɵΝ ɤɚɥɶɰɢɬɚΝ ɜΝ ɨɛɪɚɡɰɚɯΝ№Ν41,Ν 105,Ν 108,Ν 184,Ν 216,Ν
217,Ν ББΝ ɭɤɚɡɵɜɚɟɬΝ ɧɚΝ ɬɟɦɩɟɪɚɬɭɪɭΝ ɨɛɠɢɝɚΝ ɧɟΝ ɛɨɥɟɟΝ 850°Ν C.Ν ɇɚɢɛɨɥɟɟΝ
ɜɵΝɞɟɥɹɸɳɢɦɢɫɹΝ ɩɨΝ ɞɚɧɧɵɦΝ ɊɎȺΝ ɹɜɥɹɟɬɫɹΝ ɨɛɪɚɡɟɰΝ№Ν 217.

ɉɨΝ ɫɭɦɦɚɪɧɨɦɭΝ ɤɨɥɢɱɟɫɬɜɭΝ ɩɪɢɦɟɫɟɣ,Ν ɨɩɪɟɞɟɥɟɧɧɵɯΝ ɩɨΝ ɲɥɢɮɚɦΝ
ɦɟΝɬɨɞɚɦɢΝ ɈɆΝ ɢΝ ɊɗɆ/ɗɊɆ,Ν ɨɛɪɚɡɰɵΝ ɦɨɠɧɨΝ ɪɚɡɞɟɥɢɬɶΝ ɧɚΝ ɬɪɢΝ ɝɪɭɩɩɵ:Ν
2,9–5,3ΝΣΝ –Ν№Ν 106,Ν 146,Ν 173,Ν 214,Ν 215;Ν 6,8–9,3ΝΣΝ –Ν№Ν 107,Ν 108,Ν 184,Ν ББ,Ν
217,Ν 218;Ν 10,5–14,6Ν ΣΝ –Ν№Ν 41,Ν 105,Ν 109,Ν 216.

ɋɬɚɬɢɫɬɢɱɟɫɤɢɣΝ ɚɧɚɥɢɡΝ ɝɥɚɜɧɵɯΝ ɤɨɦɩɨɧɟɧɬΝ ɩɨΝ ɞɚɧɧɵɦΝ Ɇɋ-ɂɋɉΝ
ɩɨɤɚɡɵɜɚɟɬ,Ν ɱɬɨΝ ɢɫɫɥɟɞɭɟɦɵɟΝ ɨɛɪɚɡɰɵΝɦɨɠɧɨΝ ɪɚɡɞɟɥɢɬɶΝ ɧɚΝ ɬɪɢΝ ɝɪɭɩɩɵ:Ν
IΝ –Ν №Ν 217;Ν IIΝ –Ν №Ν 214,Ν 215;Ν ɨɫɧɨɜɧɨɣΝ ɦɚɫɫɢɜΝ ɨɛɪɚɡɰɨɜΝ ɫɨɫɪɟɞɨɬɨɱɟɧΝ
ɜΝ ɝɪɭɩɩɟΝ IIIΝ ɢΝ ɦɨɠɟɬΝ ɛɵɬɶΝ ɪɚɡɞɟɥɟɧΝ ɧɚΝ ɬɪɢΝ ɩɨɞɝɪɭɩɩɵΝ –Ν ɚ)Ν №Ν 41,Ν 105,Ν
106,Ν 107,Ν 108,Ν 109,Ν 146;Ν ɛ)Ν№Ν 216,Ν 218;Ν ɜ)Ν 173,Ν 184,Ν ББ.Ν ɈɫɧɨɜɧɨɣΝ ɮɚɤɬɨɪΝ
ɝɪɭɩɩɢɪɨɜɤɢΝ ɨɛɪɚɡɰɨɜΝ ɨɩɪɟɞɟɥɹɥɫɹΝ ɫɨɞɟɪɠɚɧɢɟɦΝNК,ΝMР,Ν TТ,Ν V,Ν Cr,ΝMЧ,Ν
FО,Ν CШ,Ν NТ,Ν CЮ,Ν ГЧΝ ɢΝ ɪɹɞɨɦΝ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯΝ ɷɥɟɦɟɧɬɨɜΝ (В,Ν NН,Ν SЦ,Ν GН,Ν
Dв,Ν ВЛ,Ν HП).Ν ɈɛɪɚɡɟɰΝ№Ν 217Ν ɫɭɳɟɫɬɜɟɧɧɨΝ ɨɬɥɢɱɚɟɬɫɹΝ ɨɬΝ ɨɫɬɚɥɶɧɵɯΝ ɨɛ-
ɪɚɡɰɨɜΝ ɢΝ ɩɨΝ ɮɚɡɨɜɨɦɭΝ ɫɨɫɬɚɜɭ.Ν

ɄɚɤΝɦɨɠɧɨΝɜɢɞɟɬɶ,ΝɩɨΝɪɚɡɥɢɱɧɵɦΝɩɨɤɚɡɚɬɟɥɹɦΝɨɛɪɚɡɰɵΝɮɨɪɦɢɪɭɸɬɫɹΝ
ɜΝɪɚɡɥɢɱɧɵɟΝɝɪɭɩɩɵ,Νɧɨ,ΝɧɚΝɧɚɲΝɜɡɝɥɹɞ,ΝɧɚɢɛɨɥɟɟΝɜɟɫɨɦɵɦɢΝɞɥɹΝɝɟɨɝɪɚ-
ɮɢΝɱɟɫɤɨɣΝ ɥɨɤɚɥɢɡɚɰɢɢΝ ɹɜɥɹɸɬɫɹΝ ɞɚɧɧɵɟΝ ɨΝ ɫɨɞɟɪɠɚɧɢɢΝ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯΝ
ɷɥɟɦɟɧɬɨɜ.Ν

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ
ȺɧɬɢɩɢɧΝȺ.ΝɆ.,ΝɄɜɚɪɬɚɥɨɜΝȼ.ΝȻ.,ΝɋɜɟɬɨɝɨɪɨɜΝɊ.ΝȾ.,ΝɋɟɪɟɝɢɧΝȺ.Νɘ.,ΝɎɟɞɨɫɟɟɜΝɇ.ΝɎ.,Ν

ɌɟɪɟɳɟɧɤɨΝȿ.Νɘ.,ΝȺɥɟɤɫɟɟɜɚΝɈ.ΝȺ.,ΝəɰɢɲɢɧɚΝȼ.ΝȻ.,Ν2019.ΝɊɟɧɬɝɟɧɨɜɫɤɢɟ,Ν
ɫɢɧΝɯɪɨΝɬɪɨɧɧɵɟΝɢΝɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɱɟɫɤɢɟΝɦɟɬɨɞɵΝɜΝɢɫɫɥɟɞɨɜɚɧɢɢΝɤɟɪɚ-
ɦɢɱɟɫɤɢɯΝ ɨɛɴɟɤɬɨɜΝ ɤɭɥɶɬɭɪɧɨɝɨΝ ɧɚɫɥɟɞɢɹ.Ν //Ν Ʉɪɢɫɬɚɥɥɨɝɪɚɮɢɹ.Ν Ɍ.Ν 64,Ν
№Ν 3.Ν ɋ.Ν 484–493.

ɆɚɧɞɪɵɤɢɧɚΝ Ⱥ.Ν ȼ.,Ν ɏɦɟɥɟɧɢɧΝ Ⱦ.Ν ɇ.,Ν ɄɨɥɨɛɵɥɢɧɚΝ ɇ.Ν ɇ.,Ν ȼɚɫɢɥɶɟɜΝ Ⱥ.Ν Ʌ.,Ν
ɋɦɟɤɚɥɨɜɚΝ Ɍ.Ν ɇ.,Ν ɎɟɞɨɫɟɟɜΝ ɇ.Ν Ɏ.,Ν ɌɟɪɟɳɟɧɤɨΝ ȿ.Ν ɘ.,Ν ȺɥɟɤɫɟɟɜɚΝ Ɉ.Ν Ⱥ.,Ν
əɰɢɲɢɧɚΝȼ.ΝȻΝ.,Ν2018.ΝɂɫɫɥɟɞɨɜɚɧɢɹΝɚɧɬɢɱɧɨɣΝɤɪɵɦɫɤɨɣΝɤɟɪɚɦɢɤɢΝɦɟɬɨɞɚɦɢΝ
ɷɥɟɤɬɪɨɧɧɨɣΝ ɦɢɤɪɨɫɤɨɩɢɢΝ //Ν Ʉɪɢɫɬɚɥɥɨɝɪɚɮɢɹ.Ν Ɍ.Ν 63,Ν№Ν 5.Ν ɋ.Ν 832–841.
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ɈɞɧɢɦΝ ɢɡΝ ɨɛɴɟɤɬɨɜΝ ɚɪɯɟɨɥɨɝɢɱɟɫɤɨɝɨΝ ɢɫɫɥɟɞɨɜɚɧɢɹΝ ɛɵɬɚΝ ɞɪɟɜɧɟɝɨΝ ɧɚ-

ɫɟɥɟɧɢɹΝ ɹɜɥɹɸɬɫɹΝ ɡɨɥɶɧɢɤɢ,Ν ɫɭɳɟɫɬɜɨɜɚɜɲɢɟΝ ɫΝ ɷɩɨɯɢΝ ɛɪɨɧɡɵΝ ɩɨΝ ɪɚɧΝɧɢɣΝ
ɠɟɥɟɡɧɵɣΝɜɟɤΝɧɚΝɬɟɪɪɢɬɨɪɢɢΝɜɫɟɣΝɥɟɫɨɫɬɟɩɧɨɣΝɡɨɧɵΝȿɜɪɚɡɢɢ.ΝȼΝɥɟɫɨΝɫɬɟɩɧɨɣΝ
ɱɚɫɬɢΝɁɚɩɚɞɧɨɣΝɋɢɛɢɪɢΝ ɡɨɥɶɧɢɤɢΝɫɨɩɪɨɜɨɠɞɚɸɬΝɦɧɨɝɢɟΝɩɨɫɟɥɟɧɢɹΝ ɷɩɨɯɢΝ
ɛɪɨɧɡɵΝɢΝɢɡɜɟɫɬɧɵΝɞɥɹΝɩɚɦɹɬɧɢɤɨɜΝɢɪɦɟɧɫɤɨɣ,ΝɮɟɞɨΝɪɨɜɫɤɨɣΝɢΝɚɥɚɤɭɥɶɫɤɨɣΝ
ɤɭɥɶɬɭɪ.Ν ɇɟɫɦɨɬɪɹΝ ɧɚΝ ɧɟɨɞɧɨɤɪɚɬɧɵɟΝ ɪɚɫɤɨɩɤɢΝ ɷɬɢɯΝ ɨɛɴɟɤɬɨɜ,Ν ɜΝ ɞɚɧɧɵɣΝ
ɦɨɦɟɧɬΝ ɨɧɢΝ ɨɫɬɚɸɬɫɹΝ ɩɥɨɯɨΝ ɢɡɭɱɟɧɧɵɦɢΝ ɤɚɤΝ ɜΝ ɚɪɯɟɨΝɥɨɝɢɱɟɫɤɨɦ,Ν ɬɚɤΝ
ɢΝɟɫɬɟɫɬɜɟɧɧɨ-ɧɚɭɱɧɨɦΝɩɥɚɧɟ.ΝȼɟɪɨɹɬɧɟɟΝɜɫɟɝɨ,ΝɷɬɨΝɫɜɹΝɡɚɧɨΝɫΝɬɪɭɞɧɨɫɬɹɦɢΝ
ɜɵɹɜɥɟɧɢɹΝ ɡɨɥɶɧɢɤɨɜΝ ɜΝ ɥɚɧɞɲɚɮɬɟΝ ɩɨɫɟɥɟɧɱɟɫɤɨɝɨΝ ɤɨɦɩɥɟɤɫɚ,Ν ɚΝ ɬɚɤɠɟΝ
ɫΝ ɪɚɡɧɵɦΝ ɩɨɧɢɦɚɧɢɟɦΝ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢΝ ɫɭɳɧɨɫɬɢΝ ɞɚɧɧɨɝɨΝ ɹɜɥɟɧɢɹΝ
(Ɇɚɬɜɟɟɜ,Ν ɋɢɞɨɪɨɜ,Ν 1985;Ν Ƚɟɪɲɤɨɜɢɱ,Ν 2009;Ν Ʉɨɪɨɱɤɨɜɚ,Ν 2009).

ȼΝ ɫɜɹɡɢΝ ɫΝ ɦɧɨɝɨɨɛɪɚɡɢɟɦΝ ɧɚɯɨɞɨɤ,Ν ɩɨɥɭɱɟɧɧɵɯΝ ɢɡΝ ɢɫɫɥɟɞɨɜɚɧɧɵɯΝ
ɡɨɥɶɧɢɤɨɜ,Ν ɫɭɳɟɫɬɜɭɟɬΝ ɧɟɨɛɯɨɞɢɦɨɫɬɶΝ ɜΝ ɢɯΝ ɛɨɥɟɟΝ ɞɟɬɚɥɶɧɨɦΝ ɢɡɭɱɟɧɢɢΝ
ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɵɦɢΝ ɦɟɬɨɞɚɦɢΝ ɞɥɹΝ ɭɫɬɚɧɨɜɥɟɧɢɹΝ ɮɭɧɤɰɢɢΝ ɢΝ ɫɩɨɫɨɛɚΝ
ɢɯΝɫɨɨɪɭɠɟɧɢɹ,ΝɢΝɪɚɫɫɦɨɬɪɟɧɢɹΝɢɯΝɜΝɤɨɧɬɟɤɫɬɟΝɩɨɥɭɱɟɧɢɹΝɛɨɥɟɟΝɩɨɥɧɨɝɨΝ
ɩɪɟɞΝɫɬɚɜɥɟɧɢɹΝɨΝɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɢΝɞɪɟɜɧɟɝɨΝɧɚɫɟɥɟɧɢɹΝɢΝɟɝɨΝɬɪɚɞɢɰɢɹɯ.

ɋΝɷɬɨɣΝɰɟɥɶɸΝɛɵɥɨΝɩɪɨɜɟɞɟɧɨΝɬɟɫɬɨɜɨɟΝɢɫɫɥɟɞɨɜɚɧɢɟ,ΝɤɨɬɨɪɨɟΝɜɤɥɸɱɢɥɨΝ
ɜΝ ɫɟɛɹΝ ɫɩɨɪɨɜɨ-ɩɵɥɶɰɟɜɨɣ,ΝɮɢɬɨɥɢɬɧɵɣΝ ɢΝ ɝɟɨɯɢɦɢɱɟɫɤɢɣΝ ɚɧɚɥɢɡɵ,Ν ɨɛɴ-
ɟɤɬɨɜΝɩɨɫɟɥɟɧɢɹΝɑɟɪёɦɭɯɨɜɵɣΝɄɭɫɬΝ(ɌɸɦɟɧɫɤɚɹΝɨɛɥ.,ΝəɥɭɬɨɪɨɜɫɤɢɣΝɪ-ɧ),Ν
ɜΝɫɨɫɬɚɜΝɤɨɬɨɪɨɝɨΝɜɨɲɥɢΝɡɨɥɶɧɢɤ,ΝɠɢɥɢɳɟΝɢΝɦɟɠɠɢɥɢɳɧɨɟΝɩɪɨɫɬɪɚɧɫɬɜɨ.Ν
ȺɪɯɟɨɥɨɝɢɱɟɫɤɢɟΝ ɪɚɫɤɨɩɤɢΝ ɧɚΝ ɩɚɦɹɬɧɢɤɟΝ ɛɵɥɢΝ ɩɪɨɜɟɞɟɧɵΝ ȼ.Ν Ⱥ.Ν ɁɚɯɨɦΝ
ɜΝ 1995Ν ɝ.Ν (Ɂɚɯ,Ν 1995).Ν ȾɚɧɧɵɣΝ ɩɚɦɹɬɧɢɤΝ ɛɵɥΝ ɜɵɛɪɚɧΝ ɜΝ ɫɜɹɡɢΝ ɫΝ ɯɨɪɨɲɟɣΝ
ɢɡɭɱɟɧɧɨɫɬɶɸΝ ɢΝ ɱɟɬɤɨɣΝ ɮɢɤɫɚɰɢɟɣΝ ɜΝ ɟɝɨΝ ɫɬɪɭɤɬɭɪɟΝ ɡɨɥɶɧɢɤɚ.Ν

ɁɨɥɶɧɢɤΝ 2Ν –Ν ɨɤɪɭɝɥɚɹΝ ɩɥɨɳɚɞɤɚΝ ɜɵɫɨɬɨɣΝ 0,2–0,3Ν ɦ,Ν ɪɚɡɦɟɪɨɦΝ 20Ν ×Ν
28Νɦ,ΝɜɵɬɹɧɭɬɚɹΝɞɥɢɧɧɨɣΝɨɫɶɸΝɫΝɫɟɜɟɪɨ-ɜɨɫɬɨɤɚΝɧɚΝɸɝɨ-ɡɚɩɚɞ.ΝɆɨɳɧɨɫɬɶΝ
ɡɨɥɶɧɢɤɚΝ ɫɨɫɬɚɜɥɹɟɬΝ 0,30–0,35Ν ɦ,Ν ɜɟɪɨɹɬɧɟɟΝ ɜɫɟɝɨ,Ν ɟɝɨΝ ɮɨɪɦɢɪɨɜɚɧɢɟΝ
ɫɜɹɡɚɧɨΝ ɫΝ ɧɚɱɚɥɨɦΝ ɫɭɳɟɫɬɜɨɜɚɧɢɹΝ ɩɨɫɟɥɟɧɢɹ.Ν ɁɨɥɶɧɢɤΝ 2Ν ɹɜɥɹɟɬɫɹΝ ɧɚɢ-
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