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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.
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Ɇɟɠɞɢɫɰɢɩɥɢɧɚɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɚɪɯɟɨɥɨɝɢɢ

Ɉɩɵɬ ɢ ɩɟɪɫɩɟɤɬɢɜɵ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɚ ɨɩɬɢɱɟɫɤɢ 
ɫɬɢɦɭɥɢɪɨɜɚɧɧɨɣ ɥɸɦɢɧɟɫɰɟɧɰɢɢ (OSL) ɜ ɚɪɯɟɨɥɨɝɢɢ1

ȼɢɤɭɥɨɜɚ ɇ. Ɉ.
(ɂɧɫɬɢɬɭɬ ɚɪɯɟɨɥɨɝɢɢ ɊȺɇ, ɝ. Ɇɨɫɤɜɚ)

natasha_vikulova@mail.ru

DOI:Ν 10.31600/978-5-907298-04-0-2020-13-16
ɅɸɦɢɧɟɫɰɟɧɬɧɨɟΝ ɞɚɬɢɪɨɜɚɧɢɟΝ –Ν ɷɬɨΝ ɦɟɬɨɞΝ ɜɵɹɜɥɟɧɢɹΝ ɜɨɡɪɚɫɬɚΝ ɱɟɬ-

ɜɟɪɬɢɱɧɵɯΝ ɨɬɥɨɠɟɧɢɣΝ ɩɭɬɟɦΝ ɨɰɟɧɤɢΝ ɜɪɟɦɟɧɢΝ ɩɨɫɥɟɞɧɟɝɨΝ ɩɪɢɪɨɞɧɨɝɨΝ
ɨɛΝɥɭɱɟɧɢɹΝ(ɬ.Νɟ.ΝɜɨɡɞɟɣɫɬɜɢɹΝɫɨɥɧɟɱɧɨɝɨΝɫɜɟɬɚΝɥɢɛɨΝɜɵɫɨɤɢɯΝɬɟɦɩɟɪɚɬɭɪ)Ν
ɜɯɨɞɹɳɢɯΝ ɜΝ ɫɨɫɬɚɜΝ ɨɬɥɨɠɟɧɢɣΝ ɤɜɚɪɰɚΝ ɢΝ ɩɨɥɟɜɵɯΝ ɲɩɚɬɨɜΝ ɩɟɪɟɞΝ ɢɯΝ ɡɚ-
ɯɨɪɨɧɟɧɢɟɦ.Ν ȼΝ ɡɚɜɢɫɢɦɨɫɬɢΝ ɨɬΝ ɬɢɩɚΝ ɜɨɡɞɟɣɫɬɜɢɹΝ ɜɵɞɟɥɹɟɬɫɹΝ ɬɟɪɦɨ-
ɥɸɦɢɧɟɫɰɟɧɬɧɨɟΝɞɚɬɢɪɨɜɚɧɢɟΝ(ɞɚɥɟɟΝ–ΝTL)ΝɢΝɨɩɬɢɱɟɫɤɢΝɫɬɢɦɭɥɢɪɨɜɚɧɧɚɹΝ
ɥɸɦɢɧɟɫɰɟɧɰɢɹΝ (ɞɚɥɟɟΝ –Ν OSL).Ν ȾɢɚɩɚɡɨɧΝ ɞɚɬɢɪɨɜɚɧɢɹΝ OSLΝ ɨɬΝ ɝɨɞɚΝ ɞɨΝ
300–500Ν ɬɵɫ.Ν ɥɟɬ.Ν
ɉɪɚɤɬɢɤɚ ɩɪɢɦɟɧɟɧɢɹ.ΝɅɸɦɢɧɟɫɰɟɧɰɢɹΝɛɵɥɚΝɜɧɟɞɪɟɧɚΝɜΝɚɪɯɟɨɥɨɝɢɱɟɫɤɢɟΝ

ɢɫɫɥɟɞɨɜɚɧɢɹΝ ɜΝ ɮɨɪɦɚɬɟΝ ɬɟɪɦɨɥɸɦɢɧɟɫɰɟɧɬɧɨɝɨΝ ɦɟɬɨɞɚΝ ɞɚɬɢɪɨɜɚɧɢɹ.Ν
ɉɟɪɜɵɣΝɨɩɵɬΝɩɪɢɦɟɧɟɧɢɹΝɛɵɥΝɩɪɟɞɩɪɢɧɹɬΝɆɚɪɬɢɧɨɦΝɗɣɬɤɟɧɨɦΝɜΝ1964Νɝ.Ν
ɩɪɢΝ ɞɚɬɢɪɨɜɚɧɢɢΝ ɤɟɪɚɦɢɤɢΝ (ȺТЭФОЧ,Ν 1964).

ɈɩɬɢɱɟɫɤɢɣΝɜɚɪɢɚɧɬΝɞɚɬɢɪɨɜɚɧɢɹΝɨɬɤɪɵɬΝȾɷɜɢɞɨɦΝɏɚɧɬɥɢΝɢΝɤɨɥɥɟɝɚɦɢΝ
ɜΝ 1984Ν ɝ.Ν ɧɚΝ ɮɢɡɢɱɟɫɤɨɦΝ ɮɚɤɭɥɶɬɟɬɟΝ ɍɧɢɜɟɪɫɢɬɟɬɚΝ ɋɚɣɦɨɧɚΝ ɎɪɟɣɡɟɪɚΝ
ɜΝȻɪɢɬɚɧɫɤɨɣΝɄɨɥɭɦɛɢɢΝ (Ʉɚɧɚɞɚ).ΝɆɟɬɨɞΝɜɫɤɨɪɟΝɫɬɚɥΝɢɫɩɨɥɶɡɨɜɚɬɶɫɹΝɥɚ-
ɛɨɪɚɬɨɪɢɟɣΝɆɚɪɬɢɧɚΝɗɣɬɤɟɧɚΝɜΝɈɤɫɮɨɪɞɟΝ(Ⱥɧɝɥɢɹ),ΝɧɨΝɜΝɬɟɱɟɧɢɟΝɦɧɨɝɢɯΝ
ɥɟɬΝ ɩɪɢɦɟɧɹɥɫɹΝ ɬɨɥɶɤɨΝ ɷɬɢɦɢΝ ɞɜɭɦɹΝ ɝɪɭɩɩɚɦɢ.Ν ɌɟɩɟɪɶΝ ɜɨΝ ɜɫɟɦΝ ɦɢɪɟΝ
ɫɭΝɳɟɫɬɜɭɸɬΝ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟΝ ɥɚɛɨɪɚɬɨɪɢɢ,Ν ɢɫɩɨɥɶɡɭɸɳɢɟΝ ɨɩɬɢɱɟɫɤɨɟΝ
ɞɚΝɬɢɪɨɜɚɧɢɟ,Ν ɨɞɧɚɤɨΝ ɛɨɥɶɲɢɧɫɬɜɨΝ ɢɡΝ ɧɢɯΝ ɧɚɯɨɞɢɬɫɹΝ ɜΝ ȿɜɪɨɩɟ.

ɁɧɚɱɢɬɟɥɶɧɨɟΝ ɭɥɭɱɲɟɧɢɟΝ ɦɟɬɨɞɚΝ ɞɚɬɢɪɨɜɚɧɢɹΝ OSLΝ ɜΝ ɩɨɫɥɟɞɧɢɟΝ ɝɨɞɵΝ
ɞɟɥɚɟɬΝ ɟɝɨΝ ɩɪɢɦɟɧɢɦɵɦΝ ɤΝ ɨɛɴɟɤɬɚɦΝ ɜΝ ɜɨɡɪɚɫɬɟΝ ɨɬΝ 0Ν ɞɨΝ 150000Ν ɥɟɬΝ
(ɜΝ ɧɟɤɨɬɨɪɵɯΝ ɫɥɭɱɚɹɯΝ ɞɨΝ 300000Ν ɢΝ ɛɨɥɟɟ)Ν ɫΝ ɬɨɱɧɨɫɬɶɸΝ ɨɬΝ 5Ν ɞɨΝ 10Ν ΣΝ
(BХЮsгМг,Ν2005).ΝɉɟɪɜɵɣΝɨɛɡɨɪΝɜɨɡɦɨɠɧɨɫɬɟɣΝɩɪɢɦɟɧɟɧɢɹΝɥɸɦɢɧɟɫɰɟɧɰɢɢΝ
ɜΝ ɚɪɯɟɨɥɨɝɢɢΝ ɛɵɥΝ ɜɵɩɨɥɧɟɧΝ ɊɢɱɚɪɞɫɨɦΝ ɊɨɛɟɪɬɫɨɦΝ (RШЛОrЭs,Ν 1997).Ν ɋɨ-
ɜɪɟΝɦɟɧɧɚɹΝ ɛɚɡɚΝ ɡɚɪɭɛɟɠɧɵɯΝ ɢɫɫɥɟɞɨɜɚɧɢɣΝ ɩɟɪɟɩɨɥɧɟɧɚΝ ɪɚɛɨɬɚɦɢ,Ν ɬɚɤΝ
ɢɥɢΝ ɢɧɚɱɟΝ ɫɜɹɡɚɧɧɵɦɢΝ ɫΝ ɩɪɢɦɟɧɟɧɢɟɦΝ OSLΝ ɜΝ ɚɪɯɟɨɥɨɝɢɢ.Ν ɆɵΝ ɭɫɥɨɜɧɨΝ
ɪɚɡΝɞɟɥɢɥɢΝ ɷɬɢΝ ɪɚɛɨɬɵΝ ɧɚΝ ɩɹɬɶΝ ɛɥɨɤɨɜ.Ν

ɉɟɪɜɵɣΝɛɥɨɤΝ–Νɦɟɬɨɞɢɱɟɫɤɢɣ,ΝɨɧΝɫɜɹɡɚɧΝɫΝɮɨɪɦɢɪɨɜɚɧɢɟɦΝɛɚɡɵΝɡɧɚɧɢɣ,Ν
ɚɞɚɩɬɢɪɨɜɚɧɧɨɣΝ ɞɥɹΝ ɫɩɟɰɢɚɥɢɫɬɨɜΝ ɫɦɟɠɧɵɯΝ ɧɚɭɤ,Ν ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨΝ
ɫɜɹΝΝɡɚɧɧɨɣΝ ɫΝ ɤɚɱɟɫɬɜɟɧɧɵɦΝ ɨɬɛɨɪɨɦΝ ɨɛɪɚɡɰɨɜ.Ν ȼΝ 2008Ν ɝ.Ν ɛɵɥɢΝ ɜɩɟɪɜɵɟΝ

1Ν ɂɫɫɥɟɞɨɜɚɧɢɟΝ ɜɵɩɨɥɧɟɧɨΝ ɩɪɢΝ ɩɨɞɞɟɪɠɤɟΝ ɝɪɚɧɬɚΝ ɊɇɎΝ№Ν 19-77-10077.
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ɢɡΝɞɚɧɵΝ ɦɟɬɨɞɢɱɟɫɤɢɟΝ ɪɟɤɨɦɟɧɞɚɰɢɢΝ ɢɫɩɨɥɶɡɨɜɚɧɢɹΝ OSLΝ ɜΝ ɚɪɯɟɨɥɨɝɢɢ.Ν
ɗɬɨΝ ɩɨɫɨɛɢɟΝ ɛɵɥɨΝ ɩɨɞɝɨɬɨɜɥɟɧɨΝ Ƚ.Ν Ⱥ.Ν Ɍ.Ν ȾɚɥɥɟɪɨɦΝ ɧɚΝ ɛɚɡɟΝ ɂɧɫɬɢɬɭɬɚΝ
ɝɟɨΝɝɪɚɮɢɢΝɢΝɧɚɭɤΝɨΝɁɟɦɥɟΝɍɧɢɜɟɪɫɢɬɟɬɚΝȺɛɟɪɢɫɬɭɢɬɚΝ(ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ).Ν
ȺɜɬɨɪɨɦΝ ɛɵɥɢΝ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɵΝ ɜɨɡɦɨɠɧɨɫɬɢΝOSL-ɞɚɬɢɪɨɜɚɧɢɹΝ ɞɥɹΝ
ɚɪɯɟɨɥɨɝɢɱɟɫɤɢɯΝɩɚɦɹɬɧɢɤɨɜΝɪɚɡɧɵɯΝɷɩɨɯ:ΝɨɬΝɤɚɦɟɧɧɨɝɨΝɜɟɤɚΝɞɨΝɋɪɟɞɧɟ-
ɜɟɤɨɜɶɹΝ (DЮХХОr,Ν 2008).

ȼɬɨɪɨɣΝ ɛɥɨɤ,Ν ɛɨɥɟɟΝ ɫɩɟɰɢɚɥɶɧɵɣ,Ν ɩɪɟɞɩɨɥɚɝɚɟɬΝ ɨɩɪɨɛɨɜɚɧɢɟΝ ɪɚɡ-
ɥɢɱɧɵɯΝ ɩɨɞɯɨɞɨɜΝ ɢΝ ɩɪɨɬɨɤɨɥɨɜΝ ɜΝ ɪɚɛɨɬɟΝ ɫɨΝ ɫɥɨɠɧɵɦɢΝ ɦɧɨɝɨɫɥɨɣɧɵɦɢΝ
ɩɚΝɦɹɬΝɧɢɤɚɦɢ,ΝɫɬɪɚɬɢɝɪɚɮɢɹΝɤɨɬɨɪɵɯΝɧɚɪɭɲɟɧɚΝɫɨɥɢɮɥɸɤɰɢɨɧɧɵɦɢΝɩɪɨΝ-
ɰɟɫɫɚɦɢ.Ν ɊɚɡɪɚɛɨɬɤɚΝ ɜΝ 2008Ν ɝ.Ν ЩШsЭIR-Ν ɢΝ IRSL-ɩɪɨɬɨɤɨɥɨɜΝ –Ν ɛɵɥɚΝ ɧɚ-
ɡɜɚɧɚΝ «ɩɨɥɟɜɨɲɩɚɬɨɜɨɣΝ ɪɟɜɨɥɸɰɢɟɣ».Ν ɗɬɨΝ ɨɬɤɪɵɥɨΝ ɜɨɡɦɨɠɧɨɫɬɢΝ ɞɚ-
ɬɢΝɪɨΝɜɚɧɢɹΝ ɛɨɥɟɟΝ ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɯΝ ɢΝ ɞɪɟɜɧɢɯΝ ɨɬɥɨɠɟɧɢɣΝ (TСШЦsОЧ,Ν
2008).Ν ɇɚΝ ɞɚɧɧɵɣΝ ɦɨɦɟɧɬΝ ɦɵΝ ɢɦɟɟɦΝ ɩɪɚɤɬɢɤɭΝ ɞɚɬɢɪɨɜɚɧɢɹΝ ɨɬɥɨɠɟɧɢɣΝ
ɜɨɡΝɪɚɫɬɨɦΝ ɞɨΝ 600Ν ɬɵɫ.Ν ɥɟɬ.Ν

ɌɪɟɬɢɣΝɛɥɨɤΝɫɜɹɡɚɧΝɫΝɩɪɚɤɬɢɤɨɣΝɩɟɪɟɞɚɬɢɪɨɜɚɧɢɹΝɪɚɡɪɟɡɨɜ,ΝɢɡɭɱɟɧɧɵɯΝ
ɪɚɧɟɟΝ ɫΝ ɩɨɦɨɳɶɸΝ ɪɚɞɢɨɭɝɥɟɪɨɞɧɨɝɨΝ ɦɟɬɨɞɚΝ ɢΝ TL.Ν ɂɫɫɥɟɞɨɜɚɬɟɥɹɦɢΝ ɚɤ-
ɬɢɜɧɨΝ ɩɪɚɤɬɢɤɭɟɬɫɹΝ ɩɪɨɜɟɪɤɚΝ ɪɚɞɢɨɭɝɥɟɪɨɞɧɵɯΝ ɞɚɬɢɪɨɜɨɤΝ ɫΝ ɩɨɦɨɳɶɸΝ
OSL.Ν ɁɚɦɟɱɚɬɟɥɶɧɵɣΝ ɩɪɢɦɟɪΝ ɜɚɥɢɞɧɨɫɬɢΝ ɢΝ ɜɨɡɦɨɠɧɨɫɬɢΝ ɩɪɢɦɟɧɟɧɢɹΝ
ɩɨɤɚɡɵɜɚɸɬΝ ɢɫɫɥɟɞɨɜɚɧɢɹΝ ɧɚΝ ɝɨɥɨɰɟɧɨɜɵɯΝ ɩɚɦɹɬɧɢɤɚɯΝ ɨɡɟɪɚΝ ɌɭɪɤɚɧΝ
(Ʉɟɧɢɹ).ΝɍɞɚɥɨɫɶΝɩɪɚɤɬɢɱɟɫɤɢΝɫɢɧɯɪɨɧɢɡɢɪɨɜɚɬɶΝ(ɝɨɪɢɡɨɧɬΝȼ)ΝɜɨɡɪɚɫɬΝOSLΝ
4,23Ν ±Ν 0,27Ν ɬɵɫ.Ν ɥɟɬ,Ν ɤɨɬɨɪɵɣΝ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹΝ C14,Ν ɜɨɡɪɚɫɬΝ 4,71Ν ±Ν 0,13,Ν
4,79Ν ±Ν 0,08Ν ɢΝ 4,70Ν ±Ν 0,06Ν ɬɵɫ.Ν ɥɟɬΝ ɤɚɥɢɛɪɨɜɚɧɧɵɣΝ (GКТХ,Ν 2017).

ȼΝ 2018Ν ɝ.Ν ɤɨɦɚɧɞɚΝȼ.Ν ȽɭɷɥɢΝ ɢɡΝɄɚɬɚɧɢɣɫɤɨɝɨΝ ɭɧɢɜɟɪɫɢɬɟɬɚΝ (ɋɢɰɢɥɢɹ)Ν
ɩɪɨɬɟɫɬɢɪɨɜɚɥɚΝ ɤɪɨɫɫ-ɞɚɬɢɪɨɜɚɧɢɟΝ ɦɟɬɨɞɚɦɢΝ TLΝ ɢΝ OSLΝ (GЮОХТ,Ν 2018).Ν
ɋɩɟɰɢɚɥɢɫɬɚɦɢΝ ɛɵɥΝ ɢɡɭɱɟɧΝ ɦɧɨɝɨɫɥɨɣɧɵɣΝ ɩɚɦɹɬɧɢɤΝ ȼɚɥɶɤɨɪɪɟɧɬɟΝ
(Ʉɚɬɚɧɢɹ),ΝɤɨɬɨɪɵɣΝɛɵɥΝɡɚɫɟɥɟɧΝɜΝɬɟɱɟɧɢɟΝɞɥɢɬɟɥɶɧɨɝɨΝɩɟɪɢɨɞɚ,ΝɨɬΝɤɨɧɰɚΝ
ɧɟɨɥɢɬɚΝɞɨΝɪɚɧɧɟɝɨΝɛɪɨɧɡɨɜɨɝɨΝɜɟɤɚ.ΝɉɪɢΝɞɚɬɢɪɨɜɚɧɢɢΝɭɞɚɥɨɫɶΝɞɨɛɢɬɶɫɹΝ
95Ν ΣΝ ɫɢɧɯɪɨɧɢɡɚɰɢɢΝ ɞɚɧɧɵɯΝ OSLΝ ɢΝ TL,Ν ɨɞɧɚɤɨΝ ɜɚɠɧɨΝ ɭɱɢɬɵɜɚɬɶ,Ν ɱɬɨΝ
ɢɡɭɱɟɧɧɵɟΝ ɨɬɥɨɠɟɧɢɹΝ ɛɵɥɢΝ ɩɪɟɞɫɬɚɜɥɟɧɵΝ ɥɟɫɫɚɦɢ.

ɑɟɬɜɟɪɬɵɣΝ ɛɥɨɤΝ ɫɜɹɡɚɧΝ ɜΝ ɰɟɥɨɦΝ ɫΝ ɪɚɫɲɢɪɟɧɢɟɦΝ ɛɚɡɵΝ ɨɛɴɟɤɬɨɜ,Ν ɨɬɥɨ-
ɠɟɧɢɹΝ ɤɨɬɨɪɵɯΝ ɞɚɬɢɪɨɜɚɧɵΝ ɫΝ ɩɨɦɨɳɶɸΝ OSL.Ν ɁɞɟɫɶΝ ɦɨɠɧɨΝ ɨɬɦɟɬɢɬɶΝ
ɦɚɫɲɬɚɛɧɵɟΝ ɪɚɛɨɬɵ,Ν ɜɵɩɨɥɧɟɧɧɵɟΝ ɤɨɦɚɧɞɨɣΝ ɆɢɪɨɫɥɚɜɚΝ ɆɚɡɨɣɱɚΝ
(ɂɧɫɬɢɬɭɬΝ ɚɪɯɟɨɥɨɝɢɢ,Νɉɨɥɶɲɚ)Ν ɞɥɹΝ ɧɭɛɢɣɫɤɨɝɨΝ ɤɨɦɩɥɟɤɫɚΝ ɫɪɟɞɧɟɝɨΝ ɩɚ-
ɥɟɨɥɢɬɚΝ ɩɭɫɬɵɧɢΝ ȻɚɣɭɞɚΝ ɜΝ ɋɭɞɚɧɟΝ ȺɜɫɬɪɚɥɢɣɫɤɨɣΝ ɝɪɭɩɩɨɣΝ ɧɚΝ ɩɟɪɜɵɯΝ
ɚɲɟɥɶɫɤɢɯΝɩɚɦɹɬɧɢɤɚɯΝɂɫɩɚɧɢɢΝ(MɟЧНОг-QЮТЧЭКs,Ν2018).ΝɄɪɭɩɧɭɸΝɪɚɛɨɬɭΝ
ɩɨΝ ɞɚɬɢɪɨɜɚɧɢɸΝ ɢΝ ɚɧɚɥɢɡɭΝ ɩɨɱɬɢΝ ɩɨɥɭɜɟɤɨɜɨɣΝ ɪɚɛɨɬɵΝ ɫΝ ɟɝɢɩɟɬɫɤɨɣΝ ɤɟ-
ɪɚɦɢɤɨɣΝɩɪɨɜɟɥɚΝɤɨɦɚɧɞɚΝɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣΝɥɚɛɨɪɚɬɨɪɢɢΝɚɪɯɟɨ-
ɥɨɝɢɢΝ ɢΝ ɢɫɬɨɪɢɢΝ ɢɫɤɭɫɫɬɜΝ ɈɤɫɮɨɪɞɫɤɨɝɨΝ ɭɧɢɜɟɪɫɢɬɟɬɚΝ (AЦЛОr,Ν 2019).

ɂΝ ɩɹɬɵɣΝ ɛɥɨɤΝ ɢɫɫɥɟɞɨɜɚɧɢɣΝ ɫɜɹɡɚɧΝ ɫΝ ɨɩɵɬɨɦΝ ɞɚɬɢɪɨɜɚɧɢɹ,Ν ɧɟΝ ɬɨɥɶɤɨΝ
ɜɦɟΝɳɚɸɳɢɯΝ ɨɬɥɨɠɟɧɢɣ,Ν ɧɨΝ ɢΝ ɩɨɜɟɪɯɧɨɫɬɟɣΝ ɩɨɪɨɞɵ.Ν ȼɩɟɪɜɵɟΝ ɷɬɨɬΝ ɦɟ-
ɬɨɞΝ ɛɵɥΝ ɩɪɢɦɟɧɟɧΝ ɜΝ 1997Ν ɝ.Ν ɄɨɦɚɧɞɨɣΝ ɩɨɞΝ ɪɭɤɨɜɨɞɫɬɜɨɦΝ ɅɢɪɢɬɡɢɫɚΝ
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ɛɵɥɢΝɩɪɨɞɚɬɢɪɨɜɚɧɵΝɢɡɜɟɫɬɧɹɤɢΝɏɪɚɦɚΝȺɩɨɥɥɨɧɚΝ (550Ν ɝ.Ν ɞɨΝɧ.Νɷ.)Ν ɩɨΝTLΝ
470±300Ν ɝ.Ν ɞɨΝ ɧ.ɷ.Ν (LТrТЭгТs,Ν 1997).

ɆɟɬɨɞΝ ɹɜɥɹɟɬɫɹΝ ɞɟɫɬɪɭɤɬɢɜɧɵɦΝɞɥɹΝ ɚɪɬɟɮɚɤɬɚΝ ɢΝ ɬɪɟɛɭɟɬΝ ɟɝɨΝ ɭɧɢɱΝɬɨ-
ɠɟɧɢɹ,Ν ɱɬɨΝ ɹɜɥɹɟɬɫɹΝ ɡɧɚɱɢɬɟɥɶɧɨɣΝ ɩɪɨɛɥɟɦɨɣ,Ν ɨɫɨɛɟɧɧɨΝ ɟɫɥɢΝ ɤɨɥɥɟɤɰɢɹΝ
ɦɚɥɨɱɢɫɥɟɧɧɚ.Ν ɉɪɢΝ ɷɬɨɦΝ ɦɟɬɨɞΝ ɚɤɬɢɜɧɨΝ ɪɚɡɜɢɜɚɟɬɫɹΝ ɢΝ ɨɬɤɪɵɜɚɟɬΝ ɧɨɜɵɟΝ
ɩɟɪɫɩɟɤɬɢɜɵ.ΝȼΝɪɟɡɭɥɶɬɚɬɟΝɧɨɜɟɣɲɢɯΝɢɫɫɥɟɞɨɜɚɧɢɣΝɩɨɹɜɢɥɚɫɶΝɬɟɯɧɨɥɨɝɢɹ,Ν
ɧɚɡɵɜɚɟɦɚɹΝ ɥɸɦɢɧɟɫɰɟɧɰɢɟɣΝ ɤɚɦɟɧɧɨɣΝ ɩɨɜɟɪɯɧɨɫɬɢΝ (RSD).Ν ɇɚɢɛɨɥɟɟΝ
ɩɨɥɧɚɹΝɦɟɬɨɞɢɱɟɫɤɚɹΝɪɚɛɨɬɚΝɩɨΝɷɬɨɦɭΝɦɟɬɨɞɭΝɩɨɞɝɨɬɨɜɥɟɧɚΝȿ.ΝɅ.ΝɋɟɥɜɭɞΝ
(SОХХаШШН,Ν 2019).
ɉɟɪɫɩɟɤɬɢɜɵ ɩɪɢɦɟɧɟɧɢɹ.Ν ɋɩɭɫɬɹΝ ɛɨɥɟɟΝ ɩɨɥɭɜɟɤɚΝ ɩɨɫɥɟΝ ɩɭɛɥɢɤɚɰɢɢΝ

ɩɟɪɜɵɯΝ ɪɟɡɭɥɶɬɚɬɨɜΝ ɬɟɪɦɨɥɸɦɢɧɟɫɰɟɧɬɧɨɝɨΝ ɞɚɬɢɪɨɜɚɧɢɹΝ (TL)Ν ɦɨɠɧɨΝ
ɫɤɚɡɚɬɶ,Ν ɱɬɨΝ ɥɸɦɢɧɟɫɰɟɧɬɧɵɟΝ ɜɢɞɵΝ ɨɩɪɟɞɟɥɟɧɢɹΝ ɜɨɡɪɚɫɬɚΝ ɨɛɴɟɤɬɨɜΝ
ɞɨɫɬɢɝɥɢΝ ɪɚɫɰɜɟɬɚ,Ν ɩɪɢɡɧɚɸɬɫɹΝ ɧɚɭɱɧɵɦΝ ɫɨɨɛɳɟɫɬɜɨɦΝ ɢΝ ɚɤɬɢɜɧɨΝ ɢɫ-
ɩɨɥɶΝɡɭɸɬɫɹΝ ɜɨΝ ɜɫɟɯΝ ɨɛɥɚɫɬɹɯΝ ɚɪɯɟɨɥɨɝɢɱɟɫɤɨɣΝ ɧɚɭɤɢ:Ν ɨɬΝ ɚɪɬɟɮɚɤɬɨɜΝ ɞɨΝ
ɚɧɬɪɨɩɨɥɨɝɢɢΝ ɢΝ ɝɟɨɚɪɯɟɨɥɨɝɢɢ.Ν ɉɨɹɜɥɟɧɢɟΝ ɦɟɬɨɞɚΝ ɨɩɬɢɱɟɫɤɢ-ɫɬɢɦɭΝɥɢ-
ɪɨɜɚɧɧɨɣΝɥɸɦɢɧɟɫɰɟɧɰɢɢΝ(OSL)ΝɢΝɜɨɡɦɨɠɧɨɫɬɶΝɢɫɫɥɟɞɨɜɚɧɢɹΝɫɩɟɤɬɪɚΝɨɬΝ
ɦɨɧɨɦɢɧɟɪɚɥɶɧɵɯΝɟɞɢɧɢɱɧɵɯΝɡɟɪɟɧΝɞɨΝɩɨɥɢɦɢɧɟɪɚɥɶɧɵɯΝɦɭɥɶɬɢɚɥɢɤɜɨɬΝ
ɫɭɳɟɫɬɜɟɧɧɨΝɩɨɜɵɫɢɥɢΝɩɪɢɦɟɧɢɦɨɫɬɶ,ΝɬɨɱɧɨɫɬɶΝɢΝɝɥɭɛɢɧɭΝɞɚɬɢɪɨɜɚɧɢɹ.

ɊɨɫɫɢɣɫɤɢɟΝ ɢɫɫɥɟɞɨɜɚɬɟɥɢΝ ɚɤɬɢɜɧɨΝ ɜɧɟɞɪɹɸɬΝ ɦɟɬɨɞΝ OSLΝ ɩɨɫɥɟɞɧɟɟΝ
ɞɟɫɹɬɢɥɟɬɢɟ.Ν ɋɢɫɬɟɦɧɨɟΝ ɩɟɪɟɞɚɬɢɪɨɜɚɧɢɟΝ ɪɚɞɢɨɭɝɥɟɪɨɞɧɵɯΝ ɩɨɪɨɝɨɜɵɯΝ
ɞɚɬɢɪɨɜɨɤΝɋ14ΝɩɨɡɜɨɥɢɥɨΝɩɨɫɬɚɜɢɬɶΝȼ.Νɂ.ΝȺɫɬɚɯɨɜɭΝɜɨɩɪɨɫΝɨΝɤɨɪɪɟɤɬɧɨɫɬɢΝ
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢΝ ɢΝ ɦɚɫɲɬɚɛɟΝ ɤɚɪɝɢɧɫɤɨɝɨΝ ɬɟɪɦɨɯɪɨɧɚΝ ɧɚΝ ɬɟɪɪɢɬɨɪɢɢΝ
ɋɢɛɢɪɢΝ (Ⱥɫɬɚɯɨɜ,Ν 2010).

ȺɤɬɢɜɧɵɟΝ ɪɚɛɨɬɵΝ ɩɨΝ ɞɚɬɢɪɨɜɚɧɢɸΝ ɚɪɯɟɨɥɨɝɢɱɟɫɤɢɯΝ ɩɚɦɹɬɧɢɤɨɜΝ
ɜΝ ɊɨɫɫɢɢΝ ɩɪɨɜɨɞɹɬɫɹΝ ɞ.Νɝ.Νɧ.Ν Ⱥ.Ν ȼ.Ν ɉɚɧɢɧɵɦ.Ν ɌɚɤɠɟΝ ɢɦΝ ɩɨɞɝɨɬɨɜɥɟɧɵΝ
ɦɟΝɬɨΝɞɢɱɟɫɤɢɟΝ ɪɟɤɨɦɟɧɞɚɰɢɢΝɞɥɹΝ ɨɬɛɨɪɚΝ ɨɛɪɚɡɰɨɜΝ (ɉɚɧɢɧ,Ν 2014).ΝɈɬΝɤɪɵ-
ɬɢɟΝ ɥɚɛɨɪɚɬɨɪɢɣ,Ν ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɯɫɹΝ ɧɚΝ OSL-ɞɚɬɢɪɨɜɚɧɢɢΝ ɜΝ ɋɚɧɤɬ-
ɉɟɬɟɪɛɭɪɝɟΝ(ȼɋȿȽȿɂ)ΝɢΝɆɨɫɤɜɟΝ(ɂȽΝɊȺɇΝɢΝɆȽɍΝɢɦ.ΝɆ.Νȼ.ΝɅɨɦɨɧɨɫɨɜɚ),Ν
ɨɬɤɪɵɜɚɟɬΝ ɩɟɪɫɩɟɤɬɢɜɵΝ ɞɥɹΝ ɪɟɲɟɧɢɹΝɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯΝ ɡɚɞɚɱΝ ɝɟɨɯɪɨɧɨ-
ɥɨɝɢɢΝ ɞɥɹΝ ɫɩɟɰɢɚɥɢɫɬɨɜΝ ɲɢɪɨɤɨɝɨΝ ɩɪɨɮɢɥɹ,Ν ɜΝ ɬɨɦΝ ɱɢɫɥɟΝ ɢΝ ɜΝ ɪɚɦɤɚɯΝ
ɚɪΝɯɟɨΝɥɨɝɢɱɟɫɤɨɣΝ ɧɚɭɤɢ.

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ
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AТЭФОЧΝ M.Ν J.,Ν TТЭОΝ M.Ν S.,Ν RОТНΝ J.,Ν 1964.Ν TСОrЦШХЮЦТЧОsМОЧЭΝ DКЭТЧРΝ ШПΝ AЧМТОЧЭΝ
CОrКЦТМsΝ //Ν NКЭЮrО.Ν VШХ.Ν 202.Ν



16

AТЭФОЧΝ M.Ν J.,Ν 1998.Ν AЧΝ IЧЭrШНЮМЭТШЧΝ ЭШΝ OЩЭТМКХΝ DКЭТЧР.Ν TСОΝ DКЭТЧРΝ ШПΝ QЮКЭОrЧКrвΝ
SОНТЦОЧЭsΝ ЛвΝ ЭСОΝ UsОΝ ШПΝ PСШЭШЧ-SЭТЦЮХКЭОНΝ LЮЦТЧОsМОЧМО.Ν OбПШrН,Ν NОаΝ
ВШrФ,Ν TШФвШ.

BХЮsгМгΝA.,Ν2005.ΝOSLΝDКЭТЧРΝ ТЧΝArМСКОШХШРв.ΝPКrЭΝШПΝ ЭСОΝNATOΝSМТОЧМОΝSОrТОs:Ν IV:Ν
EКrЭСΝКЧНΝEЧЯТrШЧЦОЧЭКХΝSМТОЧМОsΝЛШШФΝsОrТОsΝ //Ν IЦЩКМЭΝШПΝ ЭСОΝEЧЯТrШЧЦОЧЭΝ
ШЧΝ HЮЦКЧΝMТРrКЭТШЧΝ ТЧΝ EЮrКsТК.Ν NAIV.Ν VШХ.Ν 42.Ν Ɋ.Ν 137–149.

DЮХХОrΝG.ΝA.ΝT.,Ν2008.ΝLЮЦТЧОsМОЧМОΝDКЭТЧР:ΝРЮТНОХТЧОsΝШЧΝЮsТЧРΝХЮЦТЧОsМОЧМОΝНКЭТЧРΝ
ТЧΝ КrМСКОШХШРвΝ //Ν SаТЧНШЧ:Ν EЧРХТsСΝ HОrТЭКРО.Ν Ɋ.Ν 1–43

GКТХΝ M.Ν A.,Ν EЦКТХКЮЭСШrΝ E.Ν K.,Ν NНТОЦКΝ J.Ν Q.Ν G.,Ν SЩОЧМОrΝ J.Ν А.Ν K.,Ν HКrrТsΝ P.Ν А.,Ν
KТЮrКΝL.,ΝDТЛЛХОΝA.,ΝLШrНКЧΝD.ΝP.ΝT.,Ν2017.ΝPКХОШОЧЯТrШЧЦОЧЭКХΝRОМШЧsЭrЮМЭТШЧΝ
ШПΝ DШЧРШНТОЧ,Ν LКФОΝ TЮrФКЧК,Ν KОЧвКΝ КЧНΝ OSLΝ DКЭТЧРΝ ШПΝ SТЭОΝ OММЮЩКЭТШЧΝ
DЮrТЧРΝ LКЭОΝ HШХШМОЧОΝ CХТЦКЭОΝ CСКЧРОΝ //Ν AПrТМКЧΝ ArМСКОШХШРТМКХΝ RОЯТОа.Ν
VШХ.Ν 34Ν (3).Ν P.Ν 345–362.

GЮОХТΝ A.Ν M.,Ν GКrrШΝ V.,Ν PКХТШΝ O.,Ν PКsqЮКХОΝ S.,Ν PШХТЭТΝ G.,Ν SЭОХХКΝ G.,Ν TЮrМШΝ M.,Ν 2018.Ν
TLΝ КЧНΝOSLΝМrШss-НКЭТЧРΝ ПШrΝVКХМШrrОЧЭОΝ sТЭОΝ ТЧΝBОХЩКssШΝ (CКЭКЧТК,Ν IЭКХв)Ν //Ν
TСОΝ EЮrШЩОКЧΝ ЩСвsТМКХΝ JШЮrЧКХΝ ЩХЮs.Ν Ɋ.Ν 1–14.

HШШНΝ A.Ν G.Ν E.,Ν SМСаОЧЧТЧРОrΝ J-L.,Ν 2019.Ν OЩЭТМКХХвΝ sЭТЦЮХКЭОНΝ ХЮЦТЧОsМОЧМОΝ (OSL)Ν
НКЭТЧРΝ КЧНΝ ТЭsΝ КЩЩХТМКЭТШЧΝ ЭШΝ КЧМТОЧЭΝ EРвЩЭТКЧΝ МОrКЦТМs.Ν Ɋ.Ν 1–12.

LТrТЭгТsΝ I.,Ν GЮТЛОrЭΝ P.,Ν FШЭТΝ F.,Ν SМСЯШОrОrΝ M.,Ν 1998.Ν TСОΝ ЭОЦЩХОΝ ШПΝ КЩШХХШΝ (DОХЩСТ)Ν
sЭrОЧРЭСОЧsΝ ЧШЯОХΝ ЭСОrЦШХЮЦТЧОsМОЧМОΝ НКЭТЧРΝ ЦОЭСШНΝ //Ν GОШКrМОШХШРв.Ν
VШХ.Ν 15Ν (5).Ν Ɋ.Ν 479–496.

MцЧНОг-QЮТЧЭКsΝ E.,Ν SКЧЭШЧУКΝ M.,Ν PцrОг-GШЧгпХОгΝ A.,Ν DЮЯКΝ M.,Ν DОЦЮrШΝ M.,Ν
ArЧШХНΝ L.Ν J.,Ν 2018.Ν FТrsЭΝ ОЯТНОЧМОΝ ШПΝ КЧΝ ОбЭОЧsТЯОΝ AМСОЮХОКЧΝ ХКrРОΝ МЮЭЭТЧРΝ
ЭШШХΝ КММЮЦЮХКЭТШЧΝ ТЧΝ EЮrШЩОΝ ПrШЦΝ PШrЭШΝ MКТШrΝ (GКХТМТК,Ν SЩКТЧ)Ν //Ν JШЮrЧКХΝ
TТЭХОΝ SМТОЧЭТfiΝМΝ RОЩШrЭs.Ν VШХ.Ν 8.Ν Ɋ.Ν 1–13.

RТМСКrНΝG.Ν R.,Ν 1997.Ν LЮЦТЧОsМОЧМОΝ НКЭТЧРΝ ТЧΝ КrМСКОШХШРв:Ν ПrШЦΝ ШrТРТЧsΝ ЭШΝ ШЩЭТМКХΝ //Ν
RКНТКЭТШЧΝ MОКsЮrОЦОЧЭs.Ν VШХ.Ν 27.Ν Ɋ.Ν 819–892.

SОХХаШШНΝE.ΝL.,ΝGЮrКХЧТФΝB.,ΝKШШФΝM.,ΝPrКsКНΝA.K.,ΝSШСЛКЭТΝR.,ΝHТЩЩОΝK.,ΝАКХХТЧРКΝJ.,Ν
2019.Ν JКТЧΝOЩЭТМКХΝ ЛХОКМСТЧРΝ ПrШЧЭΝ ТЧΝ ЛОНrШМФΝ rОЯОКХОНΝ ЛвΝ sЩКЭТКХХв-rОsШХЯОНΝ
ТЧПrКrОНΝЩСШЭШХЮЦТЧОsМОЧМОΝ//ΝJШЮrЧКХΝTТЭХОΝSМТОЧЭТfiΝМΝRОЩШrЭs.ΝVШХ.Ν8.ΝɊ.Ν1–12.

TСШЦsОЧΝ K.Ν J.,Ν MЮrrКвΝ A.Ν S.,Ν JКТЧКLΝ M.,Ν BøЭЭОr-JОЧsОЧКΝ HЮЧЭХОвΝ D.Ν J.,Ν
GШНПrОвΝSЦТЭСКЧНΝD.Ν I.,Ν 2008.ΝM.ΝL.ΝА.ΝLКЛШrКЭШrвΝ ПКНТЧРΝ rКЭОsΝШПΝ ЯКrТШЮsΝ
ХЮЦТЧОsМОЧМОΝsТРЧКХsΝПrШЦΝПОХНsЩКr-rТМСΝsОНТЦОЧЭΝОбЭrКМЭsΝ//ΝTСОаКХЭ.ΝOЩЭТМКХΝ
DКЭТЧРΝ ШПΝ SОНТЦОЧЭs.Ν NКЭЮrО.Ν VШХ.Ν 313.Ν Ɋ.Ν 105–107.

АТЧЭХОΝ A.,Ν MЮrrКвΝ M.,Ν 2006.Ν AΝ rОЯТОаΝ ШПΝ qЮКrЭгΝ ШЩЭТМКХХвΝ sЭТЦЮХКЭОНΝ ХЮЦТЧОsМОЧМОΝ
МСКrКМЭОrТsЭТМsΝ КЧНΝ ЭСОТrΝ rОХОЯКЧМОΝ ТЧΝ sТЧРХО-КХТqЮШЭΝ rОРОЧОrКЭТШЧΝ НКЭТЧРΝ
ЩrШЭШМШХsΝ //Ν RКНТКЭТШЧΝ MОКsЮrОЦОЧЭs.Ν VШХ.Ν 41.Ν Ɋ.Ν 369–391.


	+0.pdf
	001-Vikulova

