
ȴ ɈɡɕɔɑɓɋɓɎɎ 
ɉɔɗəɊɆɖɗɘɈɋɓɓɔɉɔ ɍɆɊɆɓɎɥ Ⱥȩȧȹ
çȹɖɆɑɢɗɐɔɋ ɔɘɊɋɑɋɓɎɋ 
ȶɔɗɗɎɏɗɐɔɏ ɆɐɆɊɋɒɎɎ ɓɆəɐè 
Ɉ 2021 ɉ.

ȵɖɋɊɗɋɊɆɘɋɑɢ ȹɖȴȶȦȳ 
ɆɐɆɊɋɒɎɐ ȶȦȳ Ȩ.ȳ. ȽɆɖəɞɎɓ

ȩɑɆɈɓɡɏ əɝɋɓɡɏ                              
ɗɋɐɖɋɘɆɖɢ ȹɖȴȶȦȳ
ɝɑɋɓ-ɐɔɖɖɋɗɕɔɓɊɋɓɘ ȶȦȳ       Ȧ.Ȩ. ȲɆɐɆɖɔɈ

ȵɖɋɍɎɊɎəɒ ȶȦȳ 18 ɥɓɈɆɖɥ 2022 ɉ.

ȹɖɆɑɢɗɐɔɋ ɔɘɊɋɑɋɓɎɋ ȶȦȳ



ȹɖɆɑɢɗɐɔɋ ɔɘɊɋɑɋɓɎɋ ȶȦȳ

ȦɐɆɊɋɒɎɐɎ ȶȦȳ ï37 
Ƚɑɋɓɡ-ɐɔɖɖɋɗɕɔɓɊɋɓɘɡ ȶȦȳï67 

ȽɎɗɑɋɓɓɔɗɘɢ Ⱥȩȧȹ çȹɖȴȶȦȳè ï57, 9
ɇɤɊɌɋɘɓɡɛ ɗɘɆɈɔɐ, Ɉ ɘɔɒ ɝɎɗɑɋ:

ȦɕɕɆɖɆɘ ȵɖɋɍɎɊɎəɒɆ ï39,9 ɇɤɊɌɋɘɓɡɛ ɗɘɆɈɔɐ
ȷɑəɌɇɡ ɓɆəɝɓɔ-ɘɋɛɓɎɝɋɗɐɔɉɔ ɔɇɋɗɕɋɝɋɓɎɥ ï

18 ɇɤɊɌɋɘɓɡɛ ɗɘɆɈɔɐ.

ȧɤɊɌɋɘ Ⱥȩȧȹ çȹɖȴȶȦȳè ï91,79 ɒɑɓ ɖəɇ.



ȴȷȴȧȫȳȳȴȷȸȮ 2021

Ȩɘɔɖɔɏ ɉɔɊ 
ɕɆɓɊɋɒɎɎSARS-Cov-2

Severe Acute Respiratory Syndrome 

related coronavirus 2



ʎʝʨʝʤʦʥʠʷ ʚʨʫʯʝʥʠʷ ʥʘʫʯʥʦʡ ɼʝʤʠʜʦʚʩʢʦʡ ʧʨʝʤʠʠ ʩʦʩʪʦʷʣʘʩʴ 

9 ʬʝʚʨʘʣʷ 2021 ʛ. ʚ ʄʦʩʢʚʝ, ʚ ʟʘʣʝ ʧʨʝʟʠʜʠʫʤʘ ʈɸʅ. 

ȨȦȬȳȫȯȾȮȫ ȷȴȧɁȸȮɅ 2021



ʎʝʨʝʤʦʥʠʷ ʚʨʫʯʝʥʠʷ ʥʘʫʯʥʦʡ ɼʝʤʠʜʦʚʩʢʦʡ ʧʨʝʤʠʠ ʩʦʩʪʦʷʣʘʩʴ 

9 ʬʝʚʨʘʣʷ 2021 ʛ. ʚ ʄʦʩʢʚʝ, ʚ ʟʘʣʝ ʧʨʝʟʠʜʠʫʤʘ ʈɸʅ. 

ʃʘʫʨʝʘʪʦʚ 2020 ʛ. ʧʨʝʜʩʪʘʚʠʣʠ ʢʦʣʣʝʛʠ: ʘʢʘʜʝʤʠʢʘ ɺ.ɸ. ʉʘʜʦʚʥʠʯʝʛʦðʘʢʘʜʝʤʠʢ ʖ.ʉ. ʆʩʠʧʦʚ, ʘʢʘʜʝʤʠʢʘ 

ʃ.ʀ.ʃʝʦʥʪʴʝʚʘ ðʘʢʘʜʝʤʠʢ ɸ.ɸ. ʈʝʤʧʝʣʴ, ʘʢʘʜʝʤʠʢʘ ɸ.ɺ.ʊʦʨʢʫʥʦʚʘðʘʢʘʜʝʤʠʢ ɺ.ɸ. ʊʠʰʢʦʚ, ʜʦʢʪʦʨʘ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ ɼ.ɸ.ʇʫʤʧʷʥʩʢʦʛʦðʨʝʢʪʦʨ ʋʨʌʋɺ.ɸ.ʂʦʢʰʘʨʦʚ. 

ȨȦȬȳȫȯȾȮȫ ȷȴȧɁȸȮɅ 2021



50 -ȱȫȸȮȫ ȴȶȩȦȳȮȭȦȼȮȮ  ȹȶȦȱɂȷȰȴȩȴ ȳȦȹȽȳȴȩȴ ȼȫȳȸȶȦ Ȧȳ ȷȷȷȶ

1 ʤʘʨʪʘ 1971 ʛ. ʋʨʘʣʴʩʢʠʡ ʬʠʣʠʘʣ ɸʅ ʉʉʉʈ ʙʳʣ 

ʧʨʝʦʙʨʘʟʦʚʘʥ ʚ ʋʨʘʣʴʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ. ɺʦʟʛʣʘʚʠʣ 

ʮʝʥʪʨ ʚʳʜʘʶʱʠʡʩʷ ʫʯʝʥʳʡ ʘʢʘʜʝʤʠʢ ʉ.ɺ. ɺʦʥʩʦʚʩʢʠʡ. 

ɺ ʋʨʘʣʴʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʚʦʰʣʠ 9 ʠʥʩʪʠʪʫʪʦʚ, 

ʀʣʴʤʝʥʩʢʠʡʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʧʦʚʝʜʥʠʢ 

ʠʤ. ɺ.ʀ. ʃʝʥʠʥʘ ʠ ʜʨʫʛʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ.



ʆʙʱʝʝ ʩʦʙʨʘʥʠʝ ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ, 

ʧʨʦʰʝʜʰʝʝ ʚ ɽʢʘʪʝʨʠʥʙʫʨʛʝ 26 ʤʘʨʪʘ, ʩʦʩʪʦʷʣʦ ʠʟ 

ʪʨʝʭ ʯʘʩʪʝʡ ðʦʪʯʝʪʥʦʡ, ʠʩʪʦʨʠʯʝʩʢʦʡ ʠ ʥʘʫʯʥʦʡ, 

ʧʦʩʚʷʱʝʥʥʦʡ 60-ʣʝʪʠʶ ʧʝʨʚʦʛʦ ʧʦʣʝʪʘ ʯʝʣʦʚʝʢʘ ʚ 

ʢʦʩʤʦʩ.

çʂʦʩʤʠʯʝʩʢʫʶè ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ ʦʪʢʨʳʣ ʜʦʢʣʘʜ ʦ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʘʢʝʪʥʦʛʦ ʮʝʥʪʨʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ  

ɺ.ʇ. ʄʘʢʝʝʚʘ (ʛ.ʄʠʘʩʩ) ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ɻʈʎ ʘʢʘʜʝʤʠʢʘ ʈɸʅ    

ɺ.ɻ. ɼʝʛʪʷʨʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʫʯʝʥʳʤ ʩʝʢʨʝʪʘʨʝʤ ʧʨʝʜʧʨʠʷʪʠʷ ʢ.ʪ.ʥ. 

ʉ.ʊ.ʂʘʣʘʰʥʠʢʦʚʳʤ. 

ɿʘʪʝʤ ʧʨʦʟʚʫʯʘʣʠ ʜʦʢʣʘʜʳ ʃ.ʅ.ɹʝʣʴʩʢʦʛʦ (ʅʇʆ ʘʚʪʦʤʘʪʠʢʠ), ʉ.ɼ. ɺʘʫ-

ʣʠʥʘ(ʖʋʨɻʋ), ʄ.ʀ.ʉʦʢʦʣʦʚʩʢʦʛʦ (ʅʇʆ çʀʩʢʨʘè), ɺ. ʖ. ʄʠʰʣʘʥʦʚʘ

(ʇɻʄʋ), ʊ. ʃʶʙʠʤʦʚʦʡ (ʀʄʉʉ ʋʈʆ ʈɸʅ), ʖ.ʇ. ɿʘʡʢʦʚʘ (ʀɺʊʕ ʋʨʆʈɸʅ), 

ʖ.ʌ. ʄʘʡʜʘʥʠʢʘ(ʀʊʌ ʋʨʆʈɸʅ), ɽ.ʈ. ɹʦʡʢʦ (ʌʀʎ ʂʦʤʠ ʅʎ ʋʨʆʈɸʅ), 

ʖ.ɻ. ʂʫʪʠʥʦʚʘ(ʌʀʎʂʀɸ ʋʨʆʈɸʅ).

ȨȦȬȳȫȯȾȮȫ ȷȴȧɁȸȮɅ 2021



16 ʘʧʨʝʣʷ ʚ ʨʘʤʢʘʭ ʨʘʙʦʯʝʡ ʧʦʝʟʜʢʠ ʚ ɽʢʘʪʝʨʠʥʙʫʨʛ ʟʘʤʝʩʪʠʪʝʣʴ ʧʨʝʜʩʝʜʘʪʝʣʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʌ ɼʤʠʪʨʠʡ ʏʝʨʥʳʰʝʥʢʦ ʚʩʪʨʝʪʠʣʩʷ ʩ ʤʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʚ ʋʨʘʣʴʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʈɸʅ. ɺʦ 

ʚʩʪʨʝʯʝ ʪʘʢʞʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʤʠʥʠʩʪʨ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ ɺʘʣʝʨʠʡ ʌʘʣʴʢʦʚ, 

ʧʦʣʥʦʤʦʯʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʇʨʝʟʠʜʝʥʪʘ ʚ ʋʨʘʣʴʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ɺʣʘʜʠʤʠʨ ʗʢʫʰʝʚ 

ʠ ʛʫʙʝʨʥʘʪʦʨ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ɽʚʛʝʥʠʡ ʂʫʡʚʘʰʝʚ.

ȨȦȬȳȫȯȾȮȫ ȷȴȧɁȸȮɅ 2021



ʋʯʝʥʳʝ ʀɺʊʕ ʋʨʆʈɸʅ ʚʤʝʩʪʝ ʩ ʢʦʣʣʝʛʘʤʠ ʠʟ ʋʨʌʋʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʠʥʩʪʠʪʫʪʦʚ ʈʦʩʘʪʦʤʘʨʘʙʦʪʘʶʪ ʥʘʜ  ʩʦʟʜʘʥʠʝʤ ʧʠʨʦʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʦʪʨʘʙʦʪʘʚʰʝʛʦ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ (ʆʗʊ).

ɺ ʠʶʥʝ ʚ ʛ. ʉʝʚʝʨʩʢʝ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʣʦʱʘʜʢʝ ʉʠʙʠʨʩʢʦʛʦ 

ʭʠʤʠʯʝʩʢʦʛʦ ʢʦʤʙʠʥʘʪʘ ʩʦʩʪʦʷʣʘʩʴ ʪʦʨʞʝʩʪʚʝʥʥʘʷ ʮʝʨʝʤʦʥʠʷ ʚ 

ʯʝʩʪʴ ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʧʳʪʥʦ-ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ 

ʵʥʝʨʛʦʢʦʤʧʣʝʢʩʘ(ʆɼʕʂ) ʩ ʫʥʠʢʘʣʴʥʦʡ ʨʝʘʢʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʥʘ 

ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʘʭ ɹʈɽʉʊ-ʆɼ-300 

ȨȦȬȳȫȯȾȮȫ ȷȴȧɁȸȮɅ 2021



ʀʩʩʣʝʜʦʚʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʦʚʤʝʩʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʪʨʝʭ ʫʯʘʩʪʥʠʢʦʚ ʚ ʪʨʝʭʤʝʨʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ: ʦʙʲʝʢʪ ʩʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʧʦʨʘʞʘʶʱʠʤ ʤʠʥʠ-ʦʙʲʝʢʪʦʤ ʠ ʥʝʜʨʫʞʝʩʪʚʝʥʥʳʡ

ʥʘʙʣʶʜʘʪʝʣʴ. 

ʆʙʲʝʢʪ, ʜʚʠʞʫʱʠʡʩʷ ʚ ʟʘʜʘʥʥʦʤ ʢʦʨʠʜʦʨʝ, 

ʟʘʧʫʩʢʘʝʪ ʚ ʩʪʦʨʦʥʫ ʥʝʜʨʫʞʝʩʪʚʝʥʥʦʛʦ 

ʥʘʙʣʶʜʘʪʝʣʷ ʤʠʥʠ-ʦʙʲʝʢʪ, ʦʪ ʢʦʪʦʨʦʛʦ 

ʥʘʙʣʶʜʘʪʝʣʴ ʚʳʥʫʞʜʝʥ ʩʢʨʳʚʘʪʴʩʷ ʟʘ 

ʚʳʧʫʢʣʳʤ ʬʨʘʛʤʝʥʪʦʤ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʦʪʩʣʝʞʠʚʘʷ ʜʚʠʞʝʥʠʝ ʦʙʲʝʢʪʘ ʚ 

ʙʝʟʦʧʘʩʥʦʤ ʜʣʷ ʩʝʙʷ ʨʝʞʠʤʝ. ɿʥʘʷ 

ʟʘʜʘʥʥʳʡ ʢʦʨʠʜʦʨ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʠ 

ʩʢʦʨʦʩʪʴ ʤʠʥʠ-ʦʙʲʝʢʪʘ, ʥʘʙʣʶʜʘʪʝʣʴ 

ʚʳʙʠʨʘʝʪ ʪʨʘʝʢʪʦʨʠʶ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ 

ʝʤʫ ʢʦʥʪʨʦʣʴ ʟʘ ʦʙʲʝʢʪʦʤ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʙʦʣʴʰʦʡ ʯʘʩʪʠ ʪʨʘʝʢʪʦʨʠʠ ʦʙʲʝʢʪʘ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʲʝʢʪ ʟʘ ʩʯʝʪ ʚʳʙʦʨʘ 

ʩʢʦʨʦʩʪʠ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʜʚʠʞʝʥʠʷ 

ʤʘʢʩʠʤʠʟʠʨʫʝʪ ʯʘʩʪʴ ʪʨʘʝʢʪʦʨʠʠ, ʧʦ 

ʢʦʪʦʨʦʡ ʦʥ ʤʦʞʝʪ ʜʚʠʛʘʪʴʩʷ ʩʢʨʳʪʥʦ. 

ȨȦȬȳȫȯȾȮȫ ȳȦȹȽȳɁȫ  ȶȫȭȹȱɂȸȦȸɁ

ɺ.ʀ. ɹʝʨʜʳʰʝʚ. ʆʧʪʠʤʘʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʥʘʙʣʶʜʘʪʝʣʷ, ʦʪʩʣʝʞʠʚʘʶʱʝʛʦ ʜʚʠʞʝʥʠʝ 

ʦʙʲʝʢʪʘ ʩ ʧʦʨʘʞʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ // ɼʦʢʣʘʜʳ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. 

ʄʘʪʝʤʘʪʠʢʘ, ʠʥʬʦʨʤʘʪʠʢʘ, ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ. 2021. ʊ. 499. ˉ1. ʉ. 73ï77. DOI: 

10.31857/S2686954321040032))



K.G. Mikheev, R.G. Zonov, T.N. Mogileva, A.E. Fateev, and G.M. 

Mikheev. Optical anisotropy of laser-induced graphene films. 

Optics and Laser Technology, 141:107143, 2021;

https://10.1016/j.optlastec.2021.107143; WoS, IF = 3.867.

ɼʠʘʛʨʘʤʤʳ ʨʘʩʩʝʷʥʠʷ p- (ʩʠʥʠʝ ʪʦʯʢʠ) ʠ s - (ʢʨʘʩʥʳʝ 

ʪʦʯʢʠ) ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ He-Ne ʣʘʟʝʨʘ ʚ 

ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʘʜʝʥʠʷ, ʥʘ 

ʧʣʝʥʢʘʭ LIG, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʧʨʠ (a) = 25 ʤʢʤ, (b) = 50 

ʤʢʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʧʣʝʥʢʠ. ʉʠʥʷʷ ʠ 

ʢʨʘʩʥʘʷ ʩʧʣʦʰʥʳʝ ʣʠʥʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʨʠʚʳʝ, 

ʥʘʡʜʝʥʥʳʝ ʧʫʪʝʤ ʩʛʣʘʞʠʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʪʦʯʝʢ. 

ʇʦʣʫʯʝʥʳ ʧʣʝʥʢʠ ʣʘʟʝʨʥʦ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʛʨʘʬʝʥʘʪʦʣʱʠʥʦʡ ʦʢʦʣʦ 60 ʤʢʤ ʧʨʠ ʧʦʩʪʨʦʯʥʦʤ 

ʩʢʘʥʠʨʦʚʘʥʠʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʠʠʤʠʜʥʦʡʧʣʝʥʢʠ ʧʫʯʢʘ ʥʝʧʨʝʨʳʚʥʦʛʦ CO2ʣʘʟʝʨʘ ʤʦʱʥʦʩʪʴʶ 5 ɺʪ 

ʚ ʚʦʟʜʫʰʥʦʡ ʘʪʤʦʩʬʝʨʝ, ʦʙʣʘʜʘʶʱʠʝ ʦʧʪʠʯʝʩʢʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡ. ɺ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʧʣʝʥʦʯʥʳʭ 

ʩʪʨʫʢʪʫʨʘʭ ʦʙʥʘʨʫʞʝʥʳ ʦʩʦʙʳʤ ʦʙʨʘʟʦʤ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʩʚʝʪʦʦʪʨʘʞʘʶʱʠʝ ʫʛʣʝʨʦʜʥʳʝ 

ʬʨʘʛʤʝʥʪʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʘʥʠʟʦʪʨʦʧʠʠ ʜʠʬʬʫʟʥʦ ʨʘʩʩʝʷʥʥʦʛʦ ʩʚʝʪʘ ʚ ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʧʘʜʝʥʠʷ ʩʚʝʪʘ ʥʘ ʧʣʝʥʢʫ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʤʠʢʨʦʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ(ʀʄ ʋʜʤʌʀʎʋʨʆʈɸʅ). 
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ȴɕɘɎɐɆ Ɏ ɑɆɍɋɖɓɆɥ ɚɎɍɎɐɆ 
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ʀʌʄ ʋʨʆ ʈɸʅ, 

HLD-EMFL,

Dresden

DESY, Gamburg

IOP, Prague

HoFe5Al7: ʨʘʩʯʝʪʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ (11 

ʂ) ʠ ʚʳʰʝ (73 ʂ) ʪʝʤʧʝʨʘʪʫʨʳ ʤʘʛʥʠʪʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ  Tcomp= 65 K

ü ʇʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʬʝʨʨʠʤʘʛʥʝʪʠʢʘ ʚʙʣʠʟʠ ʪʦʯʢʠ ʤʘʛʥʠʪʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ. 

ü ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ XMCD ʚ ʤʘʛʥʠʪʥʳʭ ʧʦʣʷʭ ʜʦ 30 ʊʣ ʚʧʝʨʚʳʝ ʧʦʣʫʯʝʥʦ ʧʨʷʤʦʝ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʝʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʢʦʛʝʨʝʥʪʥʦʛʦ ʩʢʘʯʢʦʦʙʨʘʟʥʦʛʦ ʚʨʘʱʝʥʠʷ ʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ 

3d- ʠ 4f-ʧʦʜʨʝʰʝʪʦʢ.

ʌʝʨʨʠʤʘʛʥʝʪʠʢ ʚʙʣʠʟʠ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʤʧʝʥʩʘʮʠʠ ʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ

ʄʝʪʦʜ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʮʠʨʢʫʣʷʨʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʜʠʭʨʦʠʟʤʘ (XMCD)

Phys. Rev. B, 104, 064405 (2021)

Phys. Rev. Lett.,122, 127205 (2019)

HoFe5Al7: ʀʟʤʝʨʝʥʥʳʝ ʧʦʣʝʚʳʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʠ ʩʠʛʥʘʣʘ XMCD ʦʪ ʧʦʜʨʝʰʝʪʦʢ 

Fe (ʟʝʣʝʥʳʡ ʮʚʝʪ) ʠ Ho (ʞʝʣʪʳʡ ʮʚʝʪ) 
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ʉʠʩʪʝʤʘ ʪʝʨʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʣʷ ʢʦʤʧʘʢʪʥʳʭ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʣʘʟʝʨʦʚ

ɿʘʢʣʶʯʝʥʦ ʣʠʮʝʥʟʠʦʥʥʦʝ ʩʦʛʣʘʰʝʥʠʝ ʤʝʞʜʫ ʀʊʌ ʋʨʆʈɸʅ ʠ ʈʌʗʎ-ɺʅʀʀʊʌ                  

ʠʤ. ʘʢʘʜʝʤʠʢʘ ɽ.ʀ. ɿʘʙʘʙʘʭʠʥʘʥʘ ʧʝʨʝʜʘʯʫ ʧʨʘʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʥʪʫʨʥʳʭ 

ʪʝʧʣʦʚʳʭ ʪʨʫʙ ʧʦ ʧʘʪʝʥʪʘʤ ˉ 2286526 ʠ ˉ 2296929 ʜʣʷ ʩʠʩʪʝʤ ʪʝʨʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʢʦʤʧʘʢʪʥʳʭ ʣʘʟʝʨʦʚ. 

ʂʦʥʪʫʨʥʳʝ ʪʝʧʣʦʚʳʝ ʪʨʫʙʳ ʂʦʤʧʘʢʪʥʳʡ ʪʚʝʨʜʦʪʝʣʴʥʳʡ ʣʘʟʝʨ



ʂʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ BaGd2-10xYb9xRExGe4O13 (RE = Ho, Er, Tm)

ˮ -˴͙ͯ͘͡;͔͙͔ͤ
Ґ˂ фул ͤͣ

PmaxҐ пр ͣˤͭκͣͣ
2

Ba2Gd2-10ʭYb9ʭREʭGe4O13

RE = Ho, Er, Tm

400

500

600

700

Σ˂ ͤͣ

Tm3+, x = 0.025

ɚem = 430-500 ʥʤ ʠ 

625-850 ʥʤ

(0.266; 0.146) 

CCT = 1851 K

Ho3+, x = 0.025

ɚem = 525-680 ʥʤ

(0.526; 0.462)

CCT = 2311 K

Er3+, x = 0.05

ɚem = 510-690 ʥʤ

(0.322; 0.662)

CCT = 5665 K

ɺ ʀʥʩʪʠʪʫʪʝ ʭʠʤʠʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʋʨʆʈɸʅ 

ʥʘ ʦʩʥʦʚʝ ʪʝʪʨʘʛʝʨʤʘʥʘʪʦʚʨʘʟʨʘʙʦʪʘʥʳ 

ʵʬʬʝʢʪʠʚʥʳʝ ʣʶʤʠʥʦʬʦʨʳ, ʧʨʝʦʙʨʘʟʫʶʱʠʝ ʀʂ 

ʠʟʣʫʯʝʥʠʝ ʚ ʠʟʣʫʯʝʥʠʝ ʚʠʜʠʤʦʛʦ ʜʠʘʧʘʟʦʥʘ. 
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ȵȶȫȲȮɅ ȵȶȦȨȮȸȫȱɂȷȸȨȦ ȶȴȷȷȮȯȷȰȴȯ ȺȫȪȫȶȦȼȮȮ 2020

ʂ.ʬ.-ʤ.ʥ. ʄʘʢʩʠʤ ɺʘʩʷʥʦʚʠʯ, ʢ.ʬ.-ʤ.ʥ. ɸʣʝʢʩʝʡ ɽʢʠʜʠʥ(ʀʥʩʪʠʪʫʪ ʧʨʦʤ-

ʵʢʦʣʦʛʠʠ ʋʨʆʈɸʅ) ʚ ʩʦʩʪʘʚʝ ʘʚʪʦʨʩʢʦʛʦ  ʢʦʣʣʝʢʪʠʚʘ ʦʪʤʝʯʝʥʳ ʧʨʝʤʠʝʡ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʟʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʪʝʢʩʪʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʥʦʚʦʣʦʢʥʠʩʪʳʭʥʝʪʢʘʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ, ʧʝʨʩʦʥʘʣʘ, 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ.



ʀʟʫʯʝʥʳ ʧʫʪʠ ʤʠʛʨʘʮʠʠ 56 ʩʘʧʩʘʥʦʚ (Falco peregrinus) ʠʟ 6 ʧʦʧʫʣʷ-

ʮʠʡ, ʛʥʝʟʜʷʱʠʭʩʷ ʚ ɽʚʨʘʟʠʡʩʢʦʡ ɸʨʢʪʠʢʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ35 ʛʝʥʦʤʦʚ ʠʟ 

ʯʝʪʳʨʝʭ ʠʟ ʵʪʠʭ ʧʦʧʫʣʷʮʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʘʧʩʘʥʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʷʪʴ ʤʠʛʨʘʮʠʦʥʥʳʭ ʤʘʨʰʨʫʪʦʚ ʯʝʨʝʟ ɽʚʨʘʟʠʶ, 

ʢʦʪʦʨʳʝ, ʚʝʨʦʷʪʥʦ, ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʣʛʦʪʥʳʭ ʠ 

ʰʠʨʦʪʥʳʭ ʩʜʚʠʛʦʚ ʚ ʤʝʩʪʘʭ ʠʭ ʨʘʟʤʥʦʞʝʥʠʷ ʚʦ ʚʨʝʤʷ ʧʝʨʝʭʦʜʘ 

ʦʪ ʧʦʩʣʝʜʥʝʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʤʘʢʩʠʤʫʤʘ ʢ ʵʧʦʭʝ ʛʦʣʦʮʝʥʘ. 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʛʝʥ ADCY8 ʩʚʷʟʘʥ ʩ ʧʦʧʫʣʷʮʠʦʥʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ 

ʚ ʨʘʩʩʪʦʷʥʠʠ ʤʠʛʨʘʮʠʠ. ʀʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʨʝʛʫʣʷʮʠʠ ʵʪʦʛʦ ʛʝʥʘ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ ʩʝʣʝʢʪʠʚʥʳʤ ʘʛʝʥʪʦʤ ʜʣʷ 

ʜʠʚʝʨʛʝʥʮʠʠ ADCY8 ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ ʩʘʧʩʘʥʘ ʷʚʣʷʝʪʩʷ 

ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʧʘʤʷʪʴ. ʉʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʘʤ, ʛʣʦʙʘʣʴʥʦʝ 

ʧʦʪʝʧʣʝʥʠʝ ʧʦʚʣʠʷʝʪ ʥʘ ʤʠʛʨʘʮʠʦʥʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠ ʩʦʢʨʘʪʠʪ 

ʘʨʝʘʣʳ ʨʘʟʤʥʦʞʝʥʠʷ ʩʘʧʩʘʥʦʚ ʚ ʝʚʨʘʟʠʡʩʢʦʡ ɸʨʢʪʠʢʝ. ʈʝʟʫʣʴʪʘʪʳ 

ʨʘʩʰʠʨʷʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ, ʧʦʜʜʝʨʞʘʥʠʠ ʠ 

ʙʫʜʫʱʝʤ ʤʠʛʨʘʮʠʦʥʥʳʭ ʤʘʨʰʨʫʪʦʚ ʧʪʠʮ ʚ ɸʨʢʪʠʢʝ 

(ʀʕʈʠɾʋʨʆʈɸʅ)
ʇʦʣʥʳʝ ʧʫʪʠ ʤʠʛʨʘʮʠʠ ʩʘʧʩʘʥʦʚ: ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ ï

ʦʩʝʥʥʠʝ ʤʘʨʰʨʫʪʳ, ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ïʚʝʩʝʥʥʠʝ.

ʆʧʫʙʣʠʢʦʚʘʥʦ: Z. Gu, S. Pan, Z. Lin, L. Hu, X. Dai, J. Chang, Y. Xue, H. Su, J. Long, M. Sun, S. Ganusevich, V. Sokolov, A. Sokolov, I. 

Pokrovsky, F. Ji, M. W. Bruford, A. Dixon and X. Zhan / Climate-driven flyway changes and memory-based long-distance migration. Nature, 

2021. Vol. 591, No. 7849, p. 259-264. DOI: 10.1038/s41586-021-03265-0, Q1 IF= 49.962
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ȧȮȴȶȫȷȹȶȷɁ
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ʌʝʜʝʨʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ 

ɸʨʢʪʠʢʠ ʋʨʆʈɸʅ: 

ʚʳʷʚʣʝʥʳ ʥʦʚʳʝ 

ʤʝʭʘʥʠʟʤʳ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ɸʨʢʪʠʢʝ,

ʚʘʞʥʳʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʧʨʠʨʦʜʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ 

ʩʝʚʝʨʥʳʭ ʰʝʣʴʬʦʚʳʭ 

ʠ ʧʣʘʪʬʦʨʤʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ. 



V ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʘʭʦʪʥʳʭ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ 

ʧʦʯʚ ʇʨʝʜʫʨʘʣʴʷ

V ʇʦʣʫʯʝʥʦ 27 ʥʦʚʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, ʟʝʨʥʦʚʳʭ, 

ʢʦʨʤʦʚʳʭ, ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʢʫʣʴʪʫʨ

V ʇʨʦʛʨʘʤʤʘ ʫʧʨʘʚʣʝʥʠʷ ʮʠʬʨʦʚʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ

V ʉʪʨʘʪʝʛʠʷ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʘʛʨʘʨʥʦʛʦ 

ʩʝʢʪʦʨʘ ʈʦʩʩʠʠ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʘʩʧʝʢʪʝ

V ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʤʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ

V ʋʣʫʯʰʝʥʥʘʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʟʷʙʣʝʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ

V ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʫʩʣʦʚʠʡ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʩʦʨʪʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ

ȨȦȬȳȫȯȾȮȫ ȳȦȹȽȳɁȫ  ȶȫȭȹȱɂȸȦȸɁ

Ȩ ɔɇɑɆɗɘɎ ɆɉɖɆɖɓɡɛ ɓɆəɐ(ȹɖȺȦȳȮȼȹɖȴȶȦȳ)



ʀʌʠʇʋʨʆʈɸʅ ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʦʙʣʝʤʳ ʪʝʦʨʠʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ 
ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʪʘʢʠʤ ʩʬʝʨʘʤ, ʢʘʢ ʚʦʡʥʘ, ʥʘʢʘʟʘʥʠʝ, ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʦ, 
ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʙʣʘʛ, ʧʦʣʠʪʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ, 
ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʤʝʞʢʫʣʴʪʫʨʥʳʭ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʦʛʦʚʦʨʥʳʭ ʦʪʥʦʰʝʥʠʡ (ʅ.ɸ. ʐʘʚʝʢʦ. 
ʄʦʩʢʚʘ, 2021).

ʀʀʠɸʋʨʆʈɸʅ ʦʧʫʙʣʠʢʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʨʦʩʩʠʡʩʢʦ-ʛʝʨʤʘʥʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʫʢʨʝʧʣʝʥʥʦʛʦ ʧʦʩʝʣʝʥʠʷ ʂʘʤʝʥʥʳʡ ɸʤʙʘʨ, ʘ 

ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ 

ʩʠʩʪʝʤʳ ʧʦʩʝʣʝʥʠʡ ʚ ʜʦʣʠʥʝ 

ʨ. ʂʘʨʘʛʘʡʣʳ-ɸʷʪ. ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʠʣʦ 

ʠʩʧʨʘʚʠʪʴ ʠ ʫʪʦʯʥʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ 

ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʠʠ ʫʢʨʝʧʣʝʥʥʳʭ 

ʧʦʩʝʣʝʥʠʡ, ʦʙʨʘʟʝ ʞʠʟʥʠ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʭ ʞʠʪʝʣʝʡ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʫʣʴʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʨʝʛʠʦʥʝ ʚʦ II ʪʳʩ. ʜʦ ʥ.ʵ. 

The Bronze Age in the Karagaily-Ayat Region (Trans-

Urals, Russia) Culture, Environment and Economy

(Ludmila N. Korjakova & R¿digerKrause (eds.). 

Frankfurt Archaeological Studies 43. Bonn, 2021.

ȨȦȬȳȫȯȾȮȫ ȳȦȹȽȳɁȫ  ȶȫȭȹȱɂȸȦȸɁ

Ȩ ɔɇɑɆɗɘɎ ɉəɒɆɓɎɘɆɖɓɡɛ ɓɆəɐ



5 ʠʶʣʷ ʚ ʧʨʝʩʩ-ʮʝʥʪʨʝ ʚʳʩʪʘʚʢʠ ʧʦʜʧʠʩʘʥʦ ʩʦʛʣʘʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʉʚʝʨʜʣʦʚʩʢʦʛʦ 

ʥʘʫʯʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʣʘʩʪʝʨʘ ʜʚʦʡʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʪʘʣʣʫʨʛʠʠ ʠ 

ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʠ. ɽʛʦ ʧʦʜʧʠʩʘʣʠ ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʀʥʩʪʠʪʫʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ɽʣʝʥʘ ɸʥʪʠʧʠʥʘ, ʧʨʝʟʠʜʝʥʪ ʉʦʶʟʘ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʦʨʦʥʥʳʭ ʦʪʨʘʩʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʅʠʢʦʣʘʡ ʂʣʝʡʥ, ʧʨʝʜʩʝʜʘʪʝʣʴ ʋʨʆʈɸʅ ɺʘʣʝʨʠʡ ʏʘʨʫʰʠʥ, 

ʨʝʢʪʦʨ ʋʨʌʋɺʠʢʪʦʨ ʂʦʢʰʘʨʦʚ, ʜʠʨʝʢʪʦʨ ʀʌʄ ʋʨʆʈɸʅ ʅʠʢʦʣʘʡ ʄʫʰʥʠʢʦʚ, ʜʠʨʝʢʪʦʨ ʀʄɽʊ ʋʨʆ

ʈɸʅ ɸʥʜʨʝʡ ʈʝʤʧʝʣʴ, ʜʠʨʝʢʪʦʨ ʀʄɸʐ ʋʨʆʈɸʅ ɺʣʘʜʠʤʠʨ ʐʚʝʡʢʠʥ, ʜʠʨʝʢʪʦʨ ʀɺʊʕ ʋʨʆʈɸʅ 

ʇʘʚʝʣ ɸʨʭʠʧʦʚ, ʜʠʨʝʢʪʦʨ ʧʨʝʜʧʨʠʷʪʠʷ çʈʆʉʊɽʍʂʆʄè ʇʘʚʝʣ ʌʠʣʘʥʦʚʠʯ, ʜʠʨʝʢʪʦʨ ʅʇʆ çʄʝʪʘʣʣʳ 

ʋʨʘʣʘè ɸʣʝʢʩʘʥʜʨ ʂʘʟʘʢʦʚ, ʜʠʨʝʢʪʦʨ ʆʆʆ çʄʝʪʘʣʣʠʥʚʝʩʪè ɺʘʣʝʨʠʡ ʂʫʯʤʠʩʪʨʦʚ. 

ȮȳȳȴȵȶȴȲ 2021



ɺ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʜʝʥʴ ʚʳʩʪʘʚʢʠ ʩʦʩʪʦʷʣʘʩʴ ʧʘʥʝʣʴʥʘʷ ʜʠʩʢʫʩʩʠʷ ʦʙ ʫʩʧʝʭʘʭ, ʧʨʦʙʣʝʤʘʭ 

ʠ ʧʝʨʩʧʝʢʪʠʚʘʭ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ

ɼʠʨʝʢʪʦʨ ʇʝʨʤʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʋʨʆʈɸʅ, ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʅʆʎ çʈʘʮʠʦʥʘʣʴʥʦʝ 

ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʝè, ʘʢʘʜʝʤʠʢ ɸ.ɸ. ɹʘʨʷʭʦʪʤʝʪʠʣ, ʯʪʦ ʢʘʞʜʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʠ ʢʘʬʝʜʨʘ ʠʤʝʶʪ ʩʚʦʠʭ ʙʠʟʥʝʩ-

ʧʘʨʪʥʝʨʦʚ, ʦʪʥʦʰʝʥʠʷ ʩ ʢʦʪʦʨʳʤʠ ʚʳʩʪʨʘʠʚʘʣʠʩʴ ʛʦʜʘʤʠ, ʠ ʜʝʣʠʪʴʩʷ ʵʪʠʤʠ ʢʦʥʪʘʢʪʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʦʩʪʨʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʥʘʫʢʝ ʥʝ ʪʘʢ-ʪʦ ʧʨʦʩʪʦ. ʉʥʷʪʴ ʙʘʨʴʝʨʳ ʤʦʞʝʪ ʤʘʩʰʪʘʙʥʳʡ ʧʨʦʝʢʪ ʩ ʭʦʨʦʰʠʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ, 

ʩʚʷʟʘʥʥʳʡ, ʥʘʧʨʠʤʝʨ, ʩ ʧʨʦʙʣʝʤʦʡ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ.

ȮȳȳȴȵȶȴȲ 2021



ʉʦʚʝʪ ʅʆʎ

ʁʦʝʬʪʫʩʡʙʤʵʦʴʞ 
ʨʙʩʫʦʞʩʴ

ʆʙʬʰʦʧ-ʧʚʩʙʠʧʛʙʫʞʤʵʦʴʞ ʡ 
ʡʪʪʤʞʝʧʛʙʫʞʤʵʪʣʡʞ ʧʩʜʙʦʡʠʙʯʡʡ 

ʂʦʥʩʦʨʮʠʫʤ ʅʆʎ

ɼʬʚʞʩʦʙʫʧʩ 
ʊʛʞʩʝʤʧʛʪʣʧʢ 
ʧʚʤʙʪʫʡ

ʈʩʙʛʡʫʞʤʵʪʫʛʧ 
ʉʧʪʪʡʢʪʣʧʢ  
ʍʞʝʞʩʙʯʡʡ

ʋʨʌʋ ïʛʦʣʦʚʥʘʷ 
ʦʨʛʘʥʠʟʘʮʠʷ ʅʆʎ

ʀʥʜʫʩʪʨʠʘʣʴʥʳʝ 
ʧʘʨʪʥʝʨʳ ʅʆʎ

ɺʫʟʳ

ɸʢʘʜʝʤʠʯʝʩʢʠʝ 
ʠʥʩʪʠʪʫʪʳ

ʂʦʥʩʦʨʮʠʫʤ ʅʆʎ:

ʈʧʤʦʧʥʧʰʦʴʢ 
ʨʩʞʝʪʫʙʛʡʫʞʤʵ 
ʈʩʞʠʡʝʞʦʫʙ ʉʧʪʪʡʡ

ɼʬʚʞʩʦʙʫʧʩ 
ʐʞʤʸʚʡʦʪʣʧʢ 
ʧʚʤʙʪʫʡ

ɼʬʚʞʩʦʙʫʧʩ 
ʃʬʩʜʙʦʪʣʧʢ 
ʧʚʤʙʪʫʡ

ȹɖɆɑɢɗɐɎɏ ɒɋɌɖɋɉɎɔɓɆɑɢɓɡɏ ɓɆəɝɓɔ-ɔɇɖɆɍɔɈɆɘɋɑɢɓɡɏ ɜɋɓɘɖ 

çȵɋɖɋɊɔɈɡɋ ɕɖɔɒɡɞɑɋɓɓɡɋ ɘɋɛɓɔɑɔɉɎɎ Ɏ ɒɆɘɋɖɎɆɑɡè



ȪȳȮ ȳȦȹȰȮ Ɉ ȽȫȱɅȧȮȳȷȰȴȯ ȴȧȱȦȷȸȮ  9-10 ɗɋɓɘɥɇɖɥ 2021 ɉ.

ȹɖɆɑɢɗɐɔɋ ɔɘɊɋɑɋɓɎɋ ȶɔɗɗɎɏɗɐɔɏ ɆɐɆɊɋɒɎɎ ɓɆəɐ

ȵȶȦȨȮȸȫȱɂȷȸȨȴ ȽȫȱɅȧȮȳȷȰȴȯ ȴȧȱȦȷȸȮ

ȳɆəɝɓɆɥ 
ɗɋɗɗɎɥ 
ȹȲȳȴȼ 



ȪȳȮ ȳȦȹȰȮ Ȩ ȽȫȱɅȧȮȳȷȰȴȯ ȴȧȱȦȷȸȮ



15 ʦʢʪʷʙʨʷ2021 ʛ. ʚɽʢʘʪʝʨʠʥʙʫʨʛʝ,ʚʨʝʟʠʜʝʥʮʠʠɻʫʙʝʨʥʘʪʦʨʘʉʚʝʨʜʣʦʚʩʢʦʡʦʙʣʘʩʪʠ,ʧʨʦʰʣʦ

ʩʦʚʤʝʩʪʥʦʝʚʳʝʟʜʥʦʝʟʘʩʝʜʘʥʠʝʙʶʨʦʆʪʜʝʣʝʥʠʷʤʝʜʠʮʠʥʩʢʠʭʥʘʫʢʈɸʅʠʧʨʝʟʠʜʠʫʤʘʋʨʆʈɸʅ,

ʧʨʠʫʨʦʯʝʥʥʦʝʢ90-ʣʝʪʠʋʁʨʘʣʴʩʢʦʛʦʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦʤʝʜʠʮʠʥʩʢʦʛʦʫʥʠʚʝʨʩʠʪʝʪʘ(ʋɻʄʋ).

ȨȦȬȳȫȯȾȮȫ ȷȴȧɁȸȮɅ 2021



ȨȦȬȳȫȯȾȮȫ ȷȴȧɁȸȮɅ 2021

90-ʃɽʊʀɽ

ʋʈɸʃʔʉʂʆɻʆ

ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ

ʄɽɼʀʎʀʅʉʂʆɻʆ

ʋʅʀɺɽʈʉʀʊɽʊɸ

ʀ ʇɽʈʉʇɽʂʊʀɺʓ 

ʈɸɿɺʀʊʀʗ

ʄɽɼʀʎʀʅʉʂʆʁ 

ʅɸʋʂʀ ʅɸ ʋʈɸʃɽ



L ȱȴȲȴȳȴȷȴȨȷȰȮȫ ȽȸȫȳȮɅ

ɺ ʨʘʤʢʘʭ ʧʨʘʟʜʥʦʚʘʥʠʷ 310-ʣʝʪʠʷ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʄʠʭʘʠʣʘ 

ʃʦʤʦʥʦʩʦʚʘ ʧʨʦʚʝʜʝʥʦ ʩʦʚʤʝʩʪʥʦʝ ʚʳʝʟʜʥʦʝ ʟʘʩʝʜʘʥʠʝ 

ʧʨʝʟʠʜʠʫʤʦʚ ʈɸʅ ʠ ʋʨʆʈɸʅ. 17-19 ʥʦʷʙʨʷ 2021 ʛ.



L ȱȴȲȴȳȴȷȴȨȷȰȮȫ ȽȸȫȳȮɅ

ʇʨʦʛʨʘʤʤʘ ʤʝʨʦʧʨʠʷʪʠʡ  ʶʙʠʣʝʡʥʳʭ ʃʦʤʦʥʦʩʦʚʩʢʠʭ ʯʪʝʥʠʡ 

ʚʢʣʶʯʘʣʘ ʪʦʨʞʝʩʪʚʝʥʥʦʝ ʧʣʝʥʘʨʥʦʝ ʟʘʩʝʜʘʥʠʝ ʥʘ ʪʝʤʫ 

çʆʪʢʨʳʪʠʷ ʄ.ɺ.ʃʦʤʦʥʦʩʦʚʘ ʚ ʨʘʟʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʠ 

ʪʝʭʥʠʢʠè, ʧʨʝʟʝʥʪʘʮʠʶ ʥʦʚʦʛʦ ʧʘʤʷʪʥʠʢʘ çʚʝʣʠʢʦʤʫ 

ʧʦʤʦʨʩʢʦʤʫ ʤʫʞʠʢʫè ʚ ʍʦʣʤʦʛʦʨʘʭ, ʯʪʝʥʠʝ ʣʝʢʮʠʡ ʚʝʜʫʱʠʤʠ 

ʫʯʝʥʳʤʠ ʋʨʆʈɸʅ ʩʪʫʜʝʥʪʘʤ ʉʝʚʝʨʥʦʛʦ (ɸʨʢʪʠʯʝʩʢʦʛʦ) 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ.



ʆʪʯʝʪʦʚʳʧʦʣʥʝʥʠʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ

ʟʘʜʘʥʠʷʋʨʆʈɸʅʚ2021ʜ.

ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʨʘʙʦʪʳ

ʋʪʚʝʨʞʜʝʥʥʳʡ 

ʧʣʘʥ ʥʘ 2020 ʛ.

ʌʘʢʪʠʯʝʩʢʠʡ 

ʨʝʟʫʣʴʪʘʪ 

ʠʩʧʦʣʥʝʥʠʷ

ʇʨʠʣʦʞʝʥʠʝ 1.1. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʚʦʧʨʦʩʘʤ ʨʘʟʚʠʪʠʷ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʢ ʠ ʧʦʠʩʢʦʚʳʭ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʧʨʠ 

ʫʯʘʩʪʠʠ ʥʘʫʯʥʳʭ, ʵʢʩʧʝʨʪʥʳʭ, ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ 

ʩʦʚʝʪʦʚ, ʢʦʤʠʪʝʪʦʚ ʠ ʢʦʤʠʩʩʠʡ ʧʦ ʚʘʞʥʝʡʰʠʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ 

ʉʪʨʘʪʝʛʠʠ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʦʪʯʝʪʳ ʧʦ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.

5 5
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ʆʪʯʝʪʦʚʳʧʦʣʥʝʥʠʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ

ʟʘʜʘʥʠʷʋʨʆʈɸʅʚ2021 ʛ.

ʇʦʜʛʦʪʦʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ:

ü ʚ ɽʜʠʥʳʡ ʇʣʘʥ ʤʝʨʦʧʨʠʷʪʠʡ ʆʩʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʈʌ ʚ 

ɸʨʢʪʠʢʝ; 

ü ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʜʦʢʣʘʜʫ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʦʙ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 2020 ʛ.; 

ü ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʪʯʝʪ ʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʋʨʆʈɸʅ ʚ2021 ʛ. ;

ü ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʦ ʩʦʩʪʦʷʥʠʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʈʌ (ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʜʦʢʣʘʜʘ ʘʢʘʜʝʤʠʢʘ ʈɸʅ  ɺ.ʅ. ʏʘʨʫʰʠʥʘçʄʝʜʠʮʠʥʩʢʘʷ 

ʭʠʤʠʷ ïʚʘʞʥʝʡʰʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘè ʥʘ ʥʘʫʯʥʦʤ ʩʝʤʠʥʘʨʝ 

çʄʝʜʠʮʠʥʩʢʘʷ ʭʠʤʠʷè).

ü ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʂʦʥʮʝʧʮʠʠ ʧʨʝʦʜʦʣʝʥʠʷ ʩʪʘʛʥʘʮʠʠ ʠ ʧʝʨʝʭʦʜʘ ʈʦʩʩʠʠ ʢ 

ʫʩʪʦʡʯʠʚʦʤʫ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ.



ʆʪʯʝʪʦʚʳʧʦʣʥʝʥʠʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ

ʟʘʜʘʥʠʷʋʨʆʈɸʅʚ2021 ʛ.

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳ

ʋʪʚʝʨʞʜʝʥʥʳʡ 

ʧʣʘʥ ʥʘ 2020 ʛ.

ʌʘʢʪʠʯʝʩʢʠʡ 

ʨʝʟʫʣʴʪʘʪ 

ʠʩʧʦʣʥʝʥʠʷ

ʇʨʠʣʦʞʝʥʠʝ 1.2. ʄʘʪʝʨʠʘʣʳ ʢ ʜʦʢʣʘʜʘʤ 

ʇʨʝʟʠʜʝʥʪʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʚ 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠ ʚʘʞʥʝʡʰʠʭ ʥʘʫʯʥʳʭ 

ʜʦʩʪʠʞʝʥʠʷʭ, ʧʦʣʫʯʝʥʥʳʭ ʨʦʩʩʠʡʩʢʠʤʠ 

ʫʯʝʥʳʤʠ.

2 2
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ʆʪʯʝʪʦʚʳʧʦʣʥʝʥʠʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ

ʟʘʜʘʥʠʷʋʨʆʈɸʅʚ2021 ʛ.

ʋʨʘʣʴʩʢʦʝʦʪʜʝʣʝʥʠʝʈɸʅʚ2021 ʛ. ʧʨʠʥʷʣʦʫʯʘʩʪʠʝʚʧʦʜʛʦʪʦʚʢʝʤʘʪʝʨʠʘʣʦʚ:

ü ʜʣʷ ʜʦʢʣʘʜʘ ʇʨʝʟʠʜʝʥʪʫ ʈʌ ʠ ʚ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʌ ʦ ʨʝʘʣʠʟʘʮʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʦ 

ʚʘʞʥʝʡʰʠʭ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʷʭ, ʧʦʣʫʯʝʥʥʳʭ ʨʦʩʩʠʡʩʢʠʤʠ ʫʯʝʥʳʤʠ ʚ 2020 ʛ., ʘ 

ʪʘʢʞʝ ʚ ʧʨʦʝʢʪ ʜʦʢʣʘʜʘ çʆ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 2020 ʛʦʜʫè; 

ü ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʜʦʢʣʘʜ ʇʨʝʟʠʜʝʥʪʫ ʈʌ ʠ ʚ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʌ  ʦ ʨʝʟʫʣʴʪʘʪʘʭ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ, ʧʦʠʩʢʦʚʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʠʥʪʝʨʝʩʘʭ ʦʙʦʨʦʥʳ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʚ 2020 ʛ. 



ʆʪʯʝʪʦʚʳʧʦʣʥʝʥʠʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ

ʟʘʜʘʥʠʷʋʨʆʈɸʅʚ2021 ʛ.

ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʨʘʙʦʪʳ

ʋʪʚʝʨʞʜʝʥʥʳʡ 

ʧʣʘʥ ʥʘ 2020 ʛ.

ʌʘʢʪʠʯʝʩʢʠʡ 

ʨʝʟʫʣʴʪʘʪ 

ʠʩʧʦʣʥʝʥʠʷ

ʇʨʠʣʦʞʝʥʠʝ 1.3. ɿʘʢʣʶʯʝʥʠʷʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʮʝʥʢʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʘʫʯʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ 

ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ.

100% 100% (3)

ʈʘʟʜʝʣ 1 çʅɸʋʏʅʆ-ʄɽʊʆɼʀʏɽʉʂʆɽ ʆɹɽʉʇɽʏɽʅʀɽè



ʆʪʯʝʪʦʚʳʧʦʣʥʝʥʠʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ

ʟʘʜʘʥʠʷʋʨʆʈɸʅʚ2021 ʛ.

ɺ 2021 ʛ. ʋʨʘʣʴʩʢʠʤ ʦʪʜʝʣʝʥʠʝʤ ʈɸʅ ʧʦʜʛʦʪʦʚʣʝʥʳ ʟʘʢʣʶʯʝʥʠʷ: 

ü ʧʦʦʪʯʝʪʫʦ ʨʝʘʣʠʟʘʮʠʠʧʨʦʛʨʘʤʤʳʨʘʟʚʠʪʠʷʚ 2021 ʛ. ʌɻɹʋʅçʇʝʨʤʩʢʠʡ

ʬʝʜʝʨʘʣʴʥʳʡʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡʮʝʥʪʨʋʨʘʣʴʩʢʦʛʦʦʪʜʝʣʝʥʠʷʈʦʩʩʠʡʩʢʦʡʘʢʘʜʝʤʠʠ

ʥʘʫʢè;

ü ʧʦʦʪʯʝʪʫʦʨʝʘʣʠʟʘʮʠʠʧʨʦʛʨʘʤʤʳʨʘʟʚʠʪʠʷʚ2021 ʛ. ʌɻɹʋʅçʌʝʜʝʨʘʣʴʥʳʡ

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡʮʝʥʪʨʢʦʤʧʣʝʢʩʥʦʛʦʠʟʫʯʝʥʠʷɸʨʢʪʠʢʠʠʤʝʥʠʘʢʘʜʝʤʠʢʘʅ.ʇ.

ʃʘʚʝʨʦʚʘʋʨʘʣʴʩʢʦʛʦʦʪʜʝʣʝʥʠʷʈʦʩʩʠʡʩʢʦʡʘʢʘʜʝʤʠʠʥʘʫʢè;

ü ʧʦʦʮʝʥʢʝʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠʌɻɹʆʋɺʆçʋʨʘʣʴʩʢʠʡʠʥʩʪʠʪʫʪʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ

ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡʩʣʫʞʙʳè,ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʦʛʦʄʠʥʠʩʪʝʨʩʪʚʫʧʦʜʝʣʘʤʛʨʘʞʜʘʥʩʢʦʡ

ʦʙʦʨʦʥʳ,ʯʨʝʟʚʳʯʘʡʥʳʤʩʠʪʫʘʮʠʷʤʠʣʠʢʚʠʜʘʮʠʠʧʦʩʣʝʜʩʪʚʠʡʩʪʠʭʠʡʥʳʭʙʝʜʩʪʚʠʡ

ʈʦʩʩʠʡʩʢʦʡʌʝʜʝʨʘʮʠʠ(ʄʏʉʈʦʩʩʠʠ).

ʈʝʟʫʣʴʪʘʪʳʵʢʩʧʝʨʪʠʟʳʫʪʚʝʨʞʜʝʥʳʨʝʰʝʥʠʝʤʕʢʩʧʝʨʪʥʦʛʦʩʦʚʝʪʘʋʨʆʈɸʅ

(ʨʘʟʤʝʱʝʥʳʚʩʠʩʪʝʤʝecloud.pran.ru).



ʆʪʯʝʪʦʚʳʧʦʣʥʝʥʠʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ

ʟʘʜʘʥʠʷʋʨʆʈɸʅʚ2021 ʛ.

ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳʋʪʚʝʨʞʜʝʥʥʳʡ 

ʧʣʘʥ ʥʘ 2020 ʛ.

ʌʘʢʪʠʯʝʩʢʠʡ 

ʨʝʟʫʣʴʪʘʪ 

ʠʩʧʦʣʥʝʥʠʷ

ʇʨʠʣʦʞʝʥʠʝ 1.4. ˭͊͟͡Ό;͔͙ͤΎ ͨͦ ͔ͪͯ͘͡Έͭ͊ͭ͊ͣ 
͍͔͔͚ͨͪͦ͒ͤͤͦ ͦͼ͔͙ͤ͟ ͍ ;͙͊ͫͭ ͤ͊ͯ;͚ͤͦ ͙ ͤ͊ͯ;ͤͦ-
͔ͭͻ͙ͤ;͔͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͍ ͦͭͤͦ΄͔͙͙ͤ ͔͍ͨͪͦͭͦ͟ 
͔͙͙ͭͣ͊ͭ͟ ͤ͊ͯ;ͤ·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡Σ͍͟͡Ό;͔͊ͣ·ͻ ͍ 
ͨ͊ͤ͡· ͤ͊ͯ;ͤ·ͻ ͪ͊͋ͦͭ ͤ͊ͯ;ͤ·ͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ͙ 
͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ͍·ͫ΄͔͎ͦ 
͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ό͔ͨͪͦͭ͟· ͔ͭͣύΣ ͔͍ͨͪͦͭͦ͟ ͍ͨ͊ͤͦ͡ 
ͤ͊ͯ;ͤ·ͻ ͪ͊͋ͦͭ ͤ͊ͯ;ͤ·ͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ͙ 
͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ͍·ͫ΄͔͎ͦ 
͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ό͔͔͒͊͡ ςͨ ͔ͪͦͭ͟· ͍ͨ͊ͤͦ͡ύΦ

100% 100% (637),

ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ

ʚ 2020 ʛ. - 302

ʈʘʟʜʝʣ 1 çʅɸʋʏʅʆ-ʄɽʊʆɼʀʏɽʉʂʆɽ ʆɹɽʉʇɽʏɽʅʀɽè



ʆʪʯʝʪʦʚʳʧʦʣʥʝʥʠʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ

ʟʘʜʘʥʠʷʋʨʆʈɸʅʚ2021 ʛ.

ʇʦʩʨʘʚʥʝʥʠʶʩ2020 ʛ. ʚ2021 ʛ. ʟʥʘʯʠʪʝʣʴʥʦʠʟʤʝʥʠʣʩʷʩʦʩʪʘʚʦʨʛʘʥʠʟʘʮʠʡ,ʧʨʝʜʦʩʪʘʚʠʚʰʠʭ

ʧʨʦʝʢʪʳʪʝʤʅʀʈʥʘɻ ʢʩʧʝʨʪʠʟʫ: ʫʚʝʣʠʯʠʣʦʩʴʢʦʣʠʯʝʩʪʚʦʧʨʝʜʣʦʞʝʥʠʡʦʪʚʫʟʦʚ. ʇʨʦʝʢʪʳʪʝʤʘʪʠʢ

ʧʨʝʜʦʩʪʘʚʠʣʠʥʘʵʢʩʧʝʨʪʠʟʫ31 ʥʘʫʯʥʘʷʦʨʛʘʥʠʟʘʮʠʷʋʨʆʈɸʅ,34 ʦʨʛʘʥʠʟʘʮʠʠʚʳʩʰʝʛʦ

ʦʙʨʘʟʦʚʘʥʠʷʠ19 ʦʪʨʘʩʣʝʚʳʭʅʀʀʙʠʦʣʦʛʠʯʝʩʢʦʛʦʠʤʝʜʠʮʠʥʩʢʦʛʦʧʨʦʬʠʣʷ.

ʉʦʦʪʥʦʰʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʝʜʦʩʪʘʚʠʚʰʠʭ ʧʨʦʝʢʪʳ ʪʝʤ ʅʀʈ, %



ʆʪʯʝʪʦʚʳʧʦʣʥʝʥʠʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ

ʟʘʜʘʥʠʷʋʨʆʈɸʅʚ2021 ʛ.

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʝʢʪʦʚ ʪʝʤ ʅʀʈ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʄʠʥʦʙʨʥʘʫʢʠʈʦʩʩʠʠ (78%).



ʆʪʯʝʪʦʚʳʧʦʣʥʝʥʠʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ

ʟʘʜʘʥʠʷʋʨʆʈɸʅʚ2021 ʛ.

ʈʘʩʩʤʦʪʨʝʥ637 ʧʨʦʝʢʪʪʝʤʘʪʠʢʠʥʘʫʯʥʳʭʠʩʩʣʝʜʦʚʘʥʠʡ,ʚʢʣʶʯʘʝʤʳʭʚʧʣʘʥʥrʘʫʯʥʳʭʨʘʙʦʪ

ʥʘʫʯʥʳʭʦʨʛʘʥʠʟʘʮʠʡʠʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭʦʨʛʘʥʠʟʘʮʠʡʚʳʩʰʝʛʦʦʙʨʘʟʦʚʘʥʠʷ(ʧʨʦʝʢʪʳʪʝʤ),ʧʨʦʝʢʪʦʚ

ʧʣʘʥʦʚʥʘʫʯʥʳʭʨʘʙʦʪʥʘʫʯʥʳʭʦʨʛʘʥʠʟʘʮʠʡʠʦʨʛʘʥʠʟʘʮʠʡʚʳʩʰʝʛʦʦʙʨʘʟʦʚʘʥʠʷ.

ʅʘʧʨʘʚʣʝʥʠʝ ʥʘʫʢʂʦʣ-ʚʦ ʧʨʦʝʢʪʦʚ ʪʝʤ 

ʅʀʈ, ʧʦʩʪʫʧʠʚʰʠʭ ʥʘ 

ʵʢʩʧʝʨʪʠʟʫ 

ʂʦʣ-ʚʦ 

ʵʢʩʧʝʨʪʦʚ

ʂʦʣ-ʚʦ 

ʵʢʩʧʝʨʪʠʟ

ʉʨʝʜʥʝʝ ʢʦʣ-ʚʦ 

ʵʢʩʧʝʨʪʠʟ ʥʘ 

ʦʜʥʦʛʦ ʵʢʩʧʝʨʪʘ

ʂʦʣ-ʚʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ/ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʟʘʢʣʶʯʝʥʠʡ ʆʋʉʦʚ

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝʥʘʫʢʠ 57 60 114 1,9 53/4

ʌʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʝʥʘʫʢʠ 82 37 173 4,7 82/0

ʍʠʤʠʯʝʩʢʠʝʥʘʫʢʠ 72 91 113 1,2 68/4

ɹʠʦʣʦʛʠʯʝʩʢʠʝʥʘʫʢʠ 70 85 148 1,7 63/7

ʄʝʜʠʮʠʥʩʢʠʝʥʘʫʢʠ 50 56 103 1,8 47/3

ʅʘʫʢʠʦɿʝʤʣʝ 56 51 94 1,8 56/0

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ

ʥʘʫʢʠ

48 59 96 1,6 44/4

ʕʢʦʥʦʤʠʯʝʩʢʠʝʥʘʫʢʠ 53 59 104 1,8 50/3

ɻʫʤʘʥʠʪʘʨʥʳʝʥʘʫʢʠ 105 109 225 2,1 91/14

ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ

ʥʘʫʢʠ

44 59 78 1,3 44/0

ɺʉɽɻʆ: 637 666 1248 1,9 598/39

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʝʢʪʦʚ ʪʝʤ ʅʀʈ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʥʘʫʢ



ʆʪʯʝʪʦʚʳʧʦʣʥʝʥʠʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ

ʟʘʜʘʥʠʷʋʨʆʈɸʅʚ2021 ʛ.

ʉʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʢʩʧʝʨʪʥʳʭ ʟʘʢʣʶʯʝʥʠʡ

ʅʘʠʙʦʣʴʰʝʝʢʦʣʠʯʝʩʪʚʦʦʪʨʠʮʘʪʝʣʴʥʳʭʟʘʢʣʶʯʝʥʠʡʧʨʠʰʣʦʩʴʥʘʥʘʧʨʘʚʣʝʥʠʝ

çʛʫʤʘʥʠʪʘʨʥʳʝʥʘʫʢʠèï14. ʇʨʠɻ ʪʦʤʚʆʋʉʋʨʆʈɸʅʧʦʛʫʤʘʥʠʪʘʨʥʳʤʥʘʫʢʘʤ

ʧʦʩʪʫʧʠʣʦʥʘʨʘʩʩʤʦʪʨʝʥʠʝʤʘʢʩʠʤʘʣʴʥʦʝʢʦʣʠʯʝʩʪʚʦʧʨʦʝʢʪʦʚʪʝʤʅʀʈï105.



ʆʪʯʝʪʦʚʳʧʦʣʥʝʥʠʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ

ʟʘʜʘʥʠʷʋʨʆʈɸʅʚ2021 ʛ.

ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳʋʪʚʝʨʞʜʝʥʥʳʡ 

ʧʣʘʥ ʥʘ 2020 ʛ.

ʌʘʢʪʠʯʝʩʢʠʡ 

ʨʝʟʫʣʴʪʘʪ 

ʠʩʧʦʣʥʝʥʠʷ

ʇʨʠʣʦʞʝʥʠʝ 1.5. ʈʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʜʘʥʥʳʝ ʚ ʧʝʯʘʪʥʦʤ 

ʠ/ʠʣʠ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʥʘʫʯʥʳʝ ʤʦʥʦʛʨʘʬʠʠ, 

ʩʙʦʨʥʠʢʠ ʪʨʫʜʦʚ ʠ ʠʥʳʝ ʥʘʫʯʥʳʝ ʠʟʜʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʫʯʨʝʞʜʝʥʥʳʝ ʠ ʠʟʜʘʥʥʳʝ ʚ ʧʝʯʘʪʥʦʤ ʠ 

(ʠʣʠ) ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʥʘʫʯʥʳʝ ʞʫʨʥʘʣʳ ʚ 

ʢʦʪʦʨʳʭ ʦʧʫʙʣʠʢʦʚʳʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʨʦʩʩʠʡʩʢʠʤʠ 

ʫʯʝʥʳʤʠ.

10 10 
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ʆʪʯʝʪʦʚʳʧʦʣʥʝʥʠʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ

ʟʘʜʘʥʠʷʋʨʆʈɸʅʚ2021 ʛ.

ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳʋʪʚʝʨʞʜʝʥʥʳʡ 

ʧʣʘʥ ʥʘ 2020 ʛ.

ʌʘʢʪʠʯʝʩʢʠʡ 

ʨʝʟʫʣʴʪʘʪ 

ʠʩʧʦʣʥʝʥʠʷ
ʇʨʠʣʦʞʝʥʠʝ 2.1. ʕʢʩʧʝʨʪʥʳʝ ʟʘʢʣʶʯʝʥʠʷ ʥʘ ʧʦʩʪʫʧʠʚʰʠʝ ʚ ʈɸʅ: ʘ) ʧʨʦʝʢʪʳ 

ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ, ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʝʪ 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʨʘʟʨʘʙʦʪʦʢ;  ʙ) ʧʨʦʝʢʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʠʥʳʭ 

ʧʨʦʛʨʘʤʤ, ʩʪʨʘʪʝʛʠʡ ʠ ʢʦʥʮʝʧʮʠʡ, ʫʪʚʝʨʞʜʘʝʤʳʭ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ; ʚ) 

ʧʨʦʝʢʪʳ ʧʨʦʛʨʘʤʤ, ʩʪʨʘʪʝʛʠʡ ʠ ʢʦʥʮʝʧʮʠʡ, ʫʪʚʝʨʞʜʘʝʤʳʭ (ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ) 

ʬʝʜʝʨʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʧʨʦʚʝʜʝʥʠʝ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟ-ʨʘʙʦʪʦʢ (ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʵʢʩʧʝʨʪʠʟʫ ʧʦ ʨʝʰʝʥʠʶ 

ʨʫʢʦʚʦʜʠʪʝʣʷ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ); ʛ) ʧʨʦʝʢʪʳ ʬʝʜʝʨʘʣʴʥʳʭ 

ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʧʨʦʚʝʜʝʥʠʝ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʟʨʘʙʦʪʦʢ; ʜ) ʧʨʦʝʢʪʳ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʦʪʜʝʣʴʥʳʝ ʧʨʦʝʢʪʳ ʚ ʩʦʩʪʘʚʝ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ.

100% 100% (9)

ʈʘʟʜʝʣ 2 çʇʈʆɺɽɼɽʅʀɽ ʕʂʉʇɽʈʊʀɿʓ ʅɸʋʏʅʓʍ, ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʀʍ ʇʈʆɻʈɸʄʄ 

ʀ ʇʈʆɽʂʊʆɺ, ʀʅʅʆɺɸʎʀʆʅʅʓʍ ʇʈʆɽʂʊʆɺ ʇʆ ʌʋʅɼɸʄɽʅʊɸʃʔʅʓʄ, ʇʈʀʂʃɸɼʅʓʄ 

ʅɸʋʏʅʓʄ ʀʉʉʃɽɼʆɺɸʅʀʗʄ, ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʄ ʈɸɿʈɸɹʆʊʂɸʄè



ʆʪʯʝʪʦʚʳʧʦʣʥʝʥʠʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ

ʟʘʜʘʥʠʷʋʨʆʈɸʅʚ2021 ʛ.

ɺ 2021 ʛ. ʋʨʘʣʴʩʢʠʤʦʪʜʝʣʝʥʠʝʤʈɸʅʧʨʦʚʝʜʝʥʘʥʘʣʠʟ9 ʧʨʦʛʨʘʤʤʨʘʟʚʠʪʠʷʰʝʩʪʠ

ʦʨʛʘʥʠʟʘʮʠʡʚʳʩʰʝʛʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʭʄʠʥʠʩʪʝʨʩʪʚʫʥʘʫʢʠʠ ʚʳʩʰʝʛʦ

ʦʙʨʘʟʦʚʘʥʠʷʈʌ,ʚ ʨʘʤʢʘʭʬʝʜʝʨʘʣʴʥʦʡʇʨʦʛʨʘʤʤʳʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦʘʢʘʜʝʤʠʯʝʩʢʦʛʦ

ʣʠʜʝʨʩʪʚʘçʇʨʠʦʨʠʪʝʪ-2030è(ʧʦʩʪʘʥʦʚʣʝʥʠʝʇʨʘʚʠʪʝʣʴʩʪʚʘʈʌʦʪ13 ʤʘ 2̫021 ʛ. ˉ 729 çʆ

ʤʝʨʘʭʧʦʨʝʘʣʠʟʘʮʠʠʧʨʦʛʨʘʤʤʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦʘʢʘʜʝʤʠʯʝʩʢʦʛʦʣʠʜʝʨʩʪʚʘçʇʨʠʦʨʠʪʝʪ-

2030è).

ʕʢʩʧʝʨʪʥʘʷʦʮʝʥʢʘʢʘʩʘʣʘʩʴʥʘʫʯʥʦʡʠʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡʩʦʩʪʘʚʣʷʶʱʝʡʧʨʦʛʨʘʤʤ

ʨʘʟʚʠʪʠʷ.

ʈʘʩʩʤʦʪʨʝʥʠʝʧʨʦʛʨʘʤʤʧʨʦʚʦʜʠʣʦʩʴʩ ʧʨʠʚʣʝʯʝʥʠʝʤʵʢʩʧʝʨʪʦʚʧʦʨʘʟʣʠʯʥʳʤ

ʥʘʧʨʘʚʣʝʥʠʷʤʥʘʫʢ,ʚ ʪʦʤʯʠʩʣʝʤʘʪʝʤʘʪʠʯʝʩʢʠʝ(1), ʬʠʟʠʯʝʩʢʠʝ(1), ʭʠʤʠʯʝʩʢʠʝ(1),

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ(2), ʵʢʦʥʦʤʠʯʝʩʢʠʝ(2) ʠʛʫʤʘʥʠʪʘʨʥʳʝʥʘʫʢʠ(2).

ʈʝʟʫʣʴʪʘʪʳʵʢʩʧʝʨʪʠʟʳʫʪʚʝʨʞʜʝʥʳʨʝʰʝʥʠʝʤʕʢʩʧʝʨʪʥʦʛʦʩʦʚʝʪʘʋʨʆʈɸʅ. ɺʩʝ

ʧʨʠʥʷʪʳʝʟʘʢʣʶʯʝʥʠʷʧʦʣʦʞʠʪʝʣʴʥʳʝ(ʨʘʟʤʝʱʝʥʳʚʩʠʩʪʝʤʝecloud.pran.ru).



ʆʪʯʝʪʦʚʳʧʦʣʥʝʥʠʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ

ʟʘʜʘʥʠʷʋʨʆʈɸʅʚ2020 ʛ.

ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳʋʪʚʝʨʞʜʝʥʥʳʡ 

ʧʣʘʥ ʥʘ 2020 ʛ.

ʌʘʢʪʠʯʝʩʢʠʡ 

ʨʝʟʫʣʴʪʘʪ 

ʠʩʧʦʣʥʝʥʠʷ

ʇʨʠʣʦʞʝʥʠʝ 2.2. ʕʢʩʧʝʨʪʥʳʝ ʟʘʢʣʶʯʝʥʠʷ ʥʘ ʥʘʫʯʥʳʝ ʠ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʨʘʤʢʘʭ ʦʪʯʝʪʦʚ ʥʘʫʯʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʟʘ ʦʪʯʝʪʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʛʦʜ ʦ ʧʨʦʚʝʜʝʥʥʳʭ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʨʘʟʨʘʙʦʪʢʘʭ, ʦ ʧʦʣʫʯʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠ (ʠʣʠ) ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʘʭ, ʩʦʟʜʘʥʥʳʭ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ.

100% 100% (489)

ʈʘʟʜʝʣ 2 çʇʈʆɺɽɼɽʅʀɽ ʕʂʉʇɽʈʊʀɿʓ ʅɸʋʏʅʓʍ, ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʀʍ ʇʈʆɻʈɸʄʄ 

ʀ ʇʈʆɽʂʊʆɺ, ʀʅʅʆɺɸʎʀʆʅʅʓʍ ʇʈʆɽʂʊʆɺ ʇʆ ʌʋʅɼɸʄɽʅʊɸʃʔʅʓʄ, ʇʈʀʂʃɸɼʅʓʄ 

ʅɸʋʏʅʓʄ ʀʉʉʃɽɼʆɺɸʅʀʗʄ, ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʄ ʈɸɿʈɸɹʆʊʂɸʄè



ʆʪʯʝʪʦʚʳʧʦʣʥʝʥʠʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ

ʟʘʜʘʥʠʷʋʨʆʈɸʅʚ2021 ʛ.

ʇʦʩʨʘʚʥʝʥʠʶʩ 2020 ʛ. ʚ 2021 ʛ. ʟʥʘʯʠʪʝʣʴʥʦʠʟʤʝʥʠʣʩʷʩʦʩʪʘʚʦʨʛʘʥʠʟʘʮʠʡ,

ʧʨʝʜʦʩʪʘʚʠʚʰʠʭʦʪʯʝʪʳʥʘɻ ʢʩʧʝʨʪʠʟʫ. ɺʳʨʦʩʣʦʢʦʣʠʯʝʩʪʚʦʚʫʟʦʚʠʫʤʝʥʴʰʠʣʦʩʴʢʦʣʠʯʝʩʪʚʦ

ʦʪʨʘʩʣʝʚʳʭʅʀʀ. ʆʪʯʝʪʙrʳʣʠʧʨʝʜʩʪʘʚʣʝʥʳʥʘʫʯʥʳʤʠʦʨʛʘʥʠʟʘʮʠʷʤʠʋʨʆʈɸʅ(30),

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠʦʨʛʘʥʠʟʘʮʠʷʤʠʚʳʩʰʝʛʦʦʙʨʘʟʦʚʘʥʠʷ(24), ʦʪʨʘʩʣʝʚʳʤʠʅʀʀ (6

ʦʨʛʘʥʠʟʘʮʠʡʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦʠʵʢʦʣʦʛʠʯʝʩʢʦʛʦʧʨʦʬʠʣʷ).

ʉʦʦʪʥʦʰʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʝʜʦʩʪʘʚʠʚʰʠʭ ʦʪʯʝʪʳ ʧʦ ʪʝʤʘʤ ʅʀʈ, %



ʆʪʯʝʪʦʚʳʧʦʣʥʝʥʠʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ

ʟʘʜʘʥʠʷʋʨʆʈɸʅʚ2021 ʛ.

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʯʝʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ: 
ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʄʠʥʦʙʨʥʘʫʢʠʈʦʩʩʠʠ (71,9%), ʄʠʥʟʜʨʘʚʦʤ ʈʦʩʩʠʠ 

(9,0%) ʠ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ (5,7%).



ʆʪʯʝʪʦʚʳʧʦʣʥʝʥʠʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ

ʟʘʜʘʥʠʷʋʨʆʈɸʅʚ2021 ʛ.

ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳʋʪʚʝʨʞʜʝʥʥʳʡ 

ʧʣʘʥ ʥʘ 2020 ʛ.

ʌʘʢʪʠʯʝʩʢʠʡ 

ʨʝʟʫʣʴʪʘʪ 

ʠʩʧʦʣʥʝʥʠʷ

ʇʨʠʣʦʞʝʥʠʝ 2.3. ʕʢʩʧʝʨʪʥʳʝ ʟʘʢʣʶʯʝʥʠʷ ʥʘ 

ʧʦʩʪʫʧʠʚʰʠʝ ʚ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʪʜʝʣʝʥʠʷ ʈɸʅ 

ʥʦʨʤʘʪʠʚʥʳʝ ʠ ʧʨʘʚʦʚʳʝ ʘʢʪʳ ʚ cʬʝpeʥʘʫʯʥʦʡ, 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʭʨʘʥʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʦʮʝʥʢʫ ʠʭ ʚʣʠʷʥʠʷ ʥʘ 

ʩʝʢʪʦʨ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ.

100% 100% (3)

ʈʘʟʜʝʣ 2 çʇʈʆɺɽɼɽʅʀɽ ʕʂʉʇɽʈʊʀɿʓ ʅɸʋʏʅʓʍ, ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʀʍ ʇʈʆɻʈɸʄʄ 

ʀ ʇʈʆɽʂʊʆɺ, ʀʅʅʆɺɸʎʀʆʅʅʓʍ ʇʈʆɽʂʊʆɺ ʇʆ ʌʋʅɼɸʄɽʅʊɸʃʔʅʓʄ, ʇʈʀʂʃɸɼʅʓʄ 

ʅɸʋʏʅʓʄ ʀʉʉʃɽɼʆɺɸʅʀʗʄ, ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʄ ʈɸɿʈɸɹʆʊʂɸʄè



ʆʪʯʝʪʦʚʳʧʦʣʥʝʥʠʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ

ʟʘʜʘʥʠʷʋʨʆʈɸʅʚ2021 ʛ.

ʋʨʘʣʴʩʢʠʤ ʦʪʜʝʣʝʥʠʝʤ ʈɸʅ ʚ 2021 ʛ. ʧʨʦʚʝʜʝʥʘ ʵʢʩʧʝʨʪʠʟʘ ʥʦʨʤʘʪʠʚʥʳʭ  

ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʚ ʩʬʝʨʝ ʥʘʫʯʥʦʡ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʜʛʦʪʦʚʣʝʥʳ:

ü ʢ̏ʩʧʝʨʪʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʧʦ ʚʦʧʨʦʩʘʤ ʧʦʣʠʪʠʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʀʥʩʪʠʪʫʪʘ 

ʵʢʦʥʦʤʠʢʠ ʋʨʆʈɸʅ ʚ ʩʬʝʨʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ;

ü ʢ̏ʩʧʝʨʪʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʥʘ ʧʨʦʝʢʪ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʏʝʣʷʙʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ çʆ ʧʦʨʷʜʢʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʛʨʘʥʪʦʚ ʚ ʬʦʨʤʝ ʩʫʙʩʠʜʠʡ ʥʝʢʦʤʤʝʨʯʝʩʢʠʤ 

ʦʨʛʘʥʠʟʘʮʠʷʤ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʥʦʚʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʵʥʝʨʛʝʪʠʢʘ, ʠʥʜʫʩʪʨʠʘʣʴʥʘʷ ʵʢʦʣʦʛʠʷ, 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʤʝʜʠʮʠʥʘ ʚ 2021 ʛʦʜʫè;

ü ʕʢʩʧʝʨʪʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʥʘ ʧʨʦʝʢʪ çʇʦʣʦʞʝʥʠʷ ʦ ʧʨʦʚʝʜʝʥʠʠ ʚ 2021 ʛʦʜʫ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʦʥʢʫʨʩʘ ʧʨʦʝʢʪʦʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡè, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ.



ʆʪʯʝʪʦʚʳʧʦʣʥʝʥʠʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ

ʟʘʜʘʥʠʷʋʨʆʈɸʅʚ2021 ʛ.

ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳʋʪʚʝʨʞʜʝʥʥʳʡ 

ʧʣʘʥ ʥʘ 2020 ʛ.

ʌʘʢʪʠʯʝʩʢʠʡ 

ʨʝʟʫʣʴʪʘʪ 

ʠʩʧʦʣʥʝʥʠʷ

ʇʨʠʣʦʞʝʥʠʝ 3.1. ʈʦʩʩʠʡʩʢʠʝ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʥʘʫʯʥʳʝ ʢʦʥʛʨʝʩʩʳ, 

ʢʦʥʬʝʨʝʥʮʠʡ, ʩʠʤʧʦʟʠʫʤʳ, ʩʝʤʠʥʘʨʳ ʠ 

ʠʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ.

15 15

ʈʘʟʜʝʣ 3 çʆʈɻɸʅʀɿɸʎʀʗ ʇʈʆɺɽɼɽʅʀʗ ʆɹʑɽʉʊɺɽʅʅʆ-ɿʅɸʏʀʄʓʍ ʄɽʈʆʇʈʀʗʊʀʁ 

ɺ ʉʌɽʈɽ ʆɹʈɸɿʆɺɸʅʀʗ, ʅɸʋʂʀ ʀ ʄʆʃʆɼɽɾʅʆʁ ʇʆʃʀʊʀʂʀè



20 ʘʧʨʝʣʷ ʚ ʦʥʣʘʡʥ-ʨʝʞʠʤʝ ʩʦʩʪʦʷʣʩʷ ʨʦʩʩʠʡʩʢʦ-

ʙʨʠʪʘʥʩʢʠʡ ʥʘʫʯʥʳʡ ʩʝʤʠʥʘʨ, ʧʦʩʚʷʱʝʥʥʳʡ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʥʘ ʋʨʘʣʝ. 

ȲȫȬȪȹȳȦȶȴȪȳȴȫ ȷȴȸȶȹȪȳȮȽȫȷȸȨȴ 2021

ʉ ʧʨʠʚʝʪʩʪʚʝʥʥʳʤ ʩʣʦʚʦʤ ʢ ʫʯʘʩʪʥʠʢʘʤ ʩʝʤʠʥʘʨʘ 

ʦʙʨʘʪʠʣʘʩʴ ʧʦʩʦʣ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʚ ʈʦʩʩʠʠ 

ɼʝʙʦʨʘɹʨʦʥʥʝʨʪ

ɺ ʢʦʤʧʣʝʢʩʥʦʤ ʧʣʘʥʝ ʨʘʟʚʠʪʠʷ ʆʪʜʝʣʝʥʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʥʘʧʨʘʚʣʝʥʠʶ, ʩʚʷʟʘʥʥʦʤʫ ʩ ɸʨʢʪʠʢʦʡ. 

ɼʘʥʥʳʡ ʨʝʛʠʦʥ ðʠʥʜʠʢʘʪʦʨ ʛʣʦʙʘʣʴʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʠ ʵʪʦʡ 

ʧʨʦʙʣʝʤʘʪʠʢʦʡ ʧʣʦʪʥʦ ʟʘʥʠʤʘʶʪʩʷ ʥʘʫʯʥʳʝ 

ʮʝʥʪʨʳ ʋʨʆʚ ɸʨʭʘʥʛʝʣʴʩʢʝ ʠ ʉʳʢʪʳʚʢʘʨʝ.

ɻʝʥʝʨʘʣʴʥʳʡ ʢʦʥʩʫʣ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʚ ɽʢʘʪʝʨʠʥʙʫʨʛʝ ʈʠʯʘʨʜ ɼʴʶʵʣʣʧʦʙʣʘʛʦʜʘʨʠʣ ʫʯʘʩʪʥʠʢʦʚ ʟʘ 

ʠʥʪʝʨʝʩʥʳʝ ʜʦʢʣʘʜʳ ʠ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʜʠʣ ʥʘʩʪʨʦʝʥʥʦʩʪʴ ʥʘ ʧʦʦʱʨʝʥʠʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʫʯʝʥʳʤʠ 

ʜʚʫʭ ʩʪʨʘʥ. 



Reconstruction of summer temperatures in North of Urals and 

West Siberia based on measurements of density of year rings and 

their isotope compositions for trees saved in permafrost at Yamal

peninsula.

ȲȫȬȪȹȳȦȶȴȪȳȴȫ ȷȴȸȶȹȪȳȮȽȫȷȸȨȴ 2021
ʩ

17 ʩʝʥʪʷʙʨʷ ʚ ɽʢʘʪʝʨʠʥʙʫʨʛʝ ʚ ʟʘʣʝ ʧʨʝʟʠʜʠʫʤʘ ʋʨʆʈɸʅ ʚ ʬʦʨʤʘʪʝ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʧʨʦʰʝʣ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʝʤʠʥʘʨ ʩ ʫʯʘʩʪʠʝʤ 

ʛʝʥʝʨʘʣʴʥʦʛʦ ʢʦʥʩʫʣʘ ʌʝʜʝʨʘʪʠʚʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ɻʝʨʤʘʥʠʠ ʛʦʩʧʦʜʠʥʘ 

ʄʘʪʠʫʩʘʂʨʫʟʘçɸʢʪʫʘʣʴʥʳʝ ʪʝʤʘʪʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʧʨʦʩʦʚ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘè. 


