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ɾʜʘʥʦʚ ɸ. ɺ., ʆʙʦʜʦʚ ɺ. ɸ., ʄʘʢʘʨʴʝʚ ʃ. ɹ. ʠ ʜʨ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʈʦʩʩʠʡ-
ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʄʘʩʰʪʘʙ 1 : 200 000. ʀʟʜʘʥʠʝ ʚʪʦʨʦʝ. ʉʝʨʠʷ ʖʞʥʦ-ʋʨʘʣʴʩʢʘʷ. ʃʠʩʪ N-40-XVIII 
(ʋʯʘʣʳ). ʆʙʲʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ. ï ʄ.: ʄʦʩʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʋ çɺʉɽɻɽʀè, 2018. 386 ʩ. 

ʇʨʦʚʝʜʝʥʦ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʜʦʠʟʫʯʝʥʠʝ ʤʘʩʰʪʘʙʘ 1 : 200 000 ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ N-40-XVIII. ɺʳʜʝʣʝʥʳ 
ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚ ʚʦʟʨʘʩʪʥʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ ʩʨʝʜʥʝʛʦ ʨʠʬʝʷ ʜʦ ʢʚʘʨʪʝʨʘ ʠ ʠʥʪʨʫʟʠʚʥʳʝ 
ʢʦʤʧʣʝʢʩʳ ʩ ʚʦʟʨʘʩʪʦʤ ʦʪ ʩʨʝʜʥʝʛʦ ʨʠʬʝʷ ʜʦ ʧʝʨʤʠ. ɼʦʢʝʤʙʨʠʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʨʝ-
ʜʝʣʘʭ ʪʨʝʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʭ ʟʦʥ (ʉʌɿ): ɹʘʰʢʠʨʩʢʦʡ, ʋʨʘʣʪʘʫʩʢʦʡ ʠ ʀʣʴʤʝʥʦʛʦʨʩʢʦʡ; ʧʘʣʝʦ-
ʟʦʡʩʢʠʝ ï ʚ ʧʷʪʠ ʉʌɿ: ʉʘʢʤʘʨʦ-ʃʝʤʚʠʥʩʢʦʡ, ɿʘʧʘʜʥʦʤʘʛʥʠʪʦʛʦʨʩʢʦʡ, ɺʦʩʪʦʯʥʦʤʘʛʥʠʪʦʛʦʨʩʢʦʡ, ʋʡʩʢʦ-
ʅʦʚʦʦʨʝʥʙʫʨʛʩʢʦʡ ʠ ʂʦʯʢʘʨʩʢʦ-ɸʜʘʤʦʚʩʢʦʡ. ʆʧʠʩʘʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ ʪʦʨʬʘ, ʯʝʨʥʳʭ, 
ʮʚʝʪʥʳʭ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, ʫʨʘʥʘ, ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʆʧʨʝʜʝʣʝʥʳ ʧʨʦʛʥʦʟ-
ʥʳʝ ʨʝʩʫʨʩʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʪʝʨʨʠʪʦʨʠʠ, ʚʳʜʝʣʝʥʳ ʧʣʦʱʘʜʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʠʩ-
ʢʦʚʳʭ ʨʘʙʦʪ. 

ʀʣʣ. 7, ʩʧʠʩʦʢ ʣʠʪ. 339 ʥʘʟʚ., ʧʨʠʣ. 16. 

ʉʦʩʪʘʚʠʪʝʣʠ 
ɾʜʘʥʦʚ ɸ. ɺ., ʆʙʦʜʦʚ ɺ. ɸ., ʄʘʢʘʨʴʝʚ ʃ. ɹ., ʄʘʪʶʰʢʦʚ ɸ. ɼ., ʄʦʣʯʘʥʦʚʘ ɽ. ɺ., ʉʪʨʦ-

ʤʦʚ ɺ. ɸ. 

ʈʝʜʘʢʪʦʨ ʈʫʤʷʥʮʝʚʘ ʅ. ɸ. 
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ɺɺɽɼɽʅʀɽ 

 
 
ʆʧʠʩʳʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʭʚʘʪʳʚʘʝʪ ʦʜʥʫ ʧʦʣʥʫʶ ʪʨʘʧʝʮʠʶ ʤʘʩʰʪʘʙʘ 1 : 200 000 ʩ ʢʦʦʨʜʠ-

ʥʘʪʘʤʠ 540̄0'ï54̄40' ʩ. ʰ.; 590̄0'ï60̄00' ʚ. ʜ. ʠ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 4 823 ʢʤ2. ɺ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-
ʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ʋʯʘʣʠʥʩʢʦʤʫ ʨʘʡʦʥʫ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ, ɺʝʨʭʥʝʫʨʘʣʴ-
ʩʢʦʤʫ, ʋʡʩʢʦʤʫ ʠ (ʚ ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʤ ʦʙʲʝʤʝ) ʉʘʪʢʠʥʩʢʦʤʫ ʨʘʡʦʥʘʤ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʇʦʯʪʠ ʚʩʷ ʧʣʦʱʘʜʴ ʦʪʥʦʩʠʪʩʷ ʢ ʚʦʩʪʦʯʥʦʤʫ ʩʢʣʦʥʫ ʖʞʥʦʛʦ ʋʨʘʣʘ, ʠ ʣʠʰʴ ʢʨʘʡʥʷʷ ʩʝʚʝʨʦ-ʟʘ-
ʧʘʜʥʘʷ ʝʝ ʯʘʩʪʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ɻʣʘʚʥʦʤ ʋʨʘʣʴʩʢʦʤ ʚʦʜʦʨʘʟʜʝʣʝ ʠ ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ. 
ʇʦ ʦʨʦʛʨʘʬʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʚ ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʟʦʥʳ: ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʘʷ, ʮʝʥʪʨʘʣʴʥʘʷ ʠ ʚʦʩʪʦʯʥʘʷ. ʈʝʣʴʝʬ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ ʥʠʟʢʦʛʦʨʥʳʡ ʠ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʝʨʠʝʡ ʭʨʝʙʪʦʚ, ʚʪrʷʥʫʪʳʭ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ: ʭʨ. ʗʛʦʜʥʳʡ 
(1 205 ʤ ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʚʳʩʦʪʥʘʷ ʦʪʤʝʪʢʘ), ʭʨ. ɸʚʘʣʷʢ (1 053 ʤ), ʭʨ. ʋʨʘʣ-ʊʘʫ 
(868 ʤ). ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʧʨʝʚʳʰʝʥʠʷ 300ï500 ʤ. ɻʦʨʥʳʝ ʤʘʩʩʠʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ ʩʨʝʜʥʝʡ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʘʤʠ ʠ ʫʧʣʦʱʝʥʥʳʤʠ ʚʝʨh ʠʥʘʤʠ ʩ ʦʪʜʝʣʴʥʳʤʠ ʛʨʝʙʥʷʤʠ ʠ 
ʩʢʘʣʘʤʠ. ɺʩʝ ʦʥʠ ʧʦʯʪʠ ʩʧʣʦʰʴ ʧʦʢʨʳʪʳ ʩʤʝʰʘʥʥʳʤ, ʯʘʩʪʦ ʟʘʩʦʨʝʥʥʳʤ (ʚʘʣʝʞʥʠʢ, ʙʫʨʝʣʦʤ) 
ʣʝʩʦʤ ʩ ʛʫʩʪʳʤ ʧʦʜʣʝʩʢʦʤ. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʜʝʨʝʚʴʝʚ 14ï19 ʤ ʧʨʠ ʪʦʣʱʠʥʝ ʫ ʢʦʤʣʷ 0,17ï0,22 ʤ. 
ʄʝʞʛʦʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʟʘʙʦʣʦʯʝʥʳ. ʇʨʦʭʦʜʠʤʦʩʪʴ ʧʣʦʭʘʷ. ʆʙʥʘʞʝʥ-
ʥʦʩʪʴ ʥʝʨʘʚʥʦʤʝʨʥʘʷ; ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʦʙʥʘʞʝʥʳ ʣʠʰʴ ʧʨʠʚʝʨʰʠʥʥʳʝ ʯʘʩʪʠ ʭʨʝʙʪʦʚ. 
ʎʝʥʪʨʘʣʴʥʘʷ ʟʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʤ ʭʦʣʤʠʩʪʳʤ, ʠʥʦʛʜʘ ʩʦʧʦʯʥʳʤ ʨʝʣʴʝʬʦʤ, 

ʧʦʩʪʝʧʝʥʥʦ ʧʦʥʠʞʘʶʱʠʤʩʷ ʠ ʩʛʣʘʞʠʚʘʶʱʠʤʩʷ ʥʘ ʚʦʩʪʦʢ ʠ ʦʩʣʦʞʥʝʥʥʳʤ ʦʪʜʝʣʴʥʳʤʠ ʛʦʨʥʳ-
ʤʠ ʛʨʷʜʘʤʠ: ʀʨʝʥʜʳʢ (921 ʤ), ʋʩʪʫʙʠʠʢ (773 ʤ) ʠ ʜʨ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʬʦʨʤʳ, ʚ ʦʩʥʦʚʥʦʤ, ʢʫ-
ʧʦʣʦʚʠʜʥʳʝ, ʙʝʟʣʝʩʥʳʝ; ʧʨʝʦʙʣʘʜʘʶʱʠʝ ʧʨʝʚʳʰʝʥʠʷ 150ï300 ʤ. ʄʝʞʚʝʨʰʠʥʥʳʝ ʧʦʥʠʞʝʥʠʷ 
ʯʘʩʪʦ ʟʘʥʷʪʳ ʩʝʣʴʭʦʟʫʛʦʜʠʷʤʠ. ʆʙʥʘʞʝʥʥʦʩʪʴ ʥʝʨʘʚʥʦʤʝʨʥʘʷ, ʥʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ 
ʟʦʥʳ, ʢʦʨʝʥʥʳʝ ʚʳʭʦʜʳ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʯʘʩʪʳ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʝʨʰʠʥʘʭ, ʥʦ ʠ ʥʘ 
ʩʢʣʦʥʘʭ ʠ ʜʘʞʝ ʫ ʧʦʜʥʦʞʠʡ ʭʦʣʤʦʚ. ʇʨʦʭʦʜʠʤʦʩʪʴ ʭʦʨʦʰʘʷ. 
ɺʦʩʪʦʯʥʘʷ ʦʨʦʛʨʘʬʠʯʝʩʢʘʷ ʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʘʙʦ ʚʩʭʦʣʤʣʝʥʥʳʤ, ʧʦʯʪʠ ʨʘʚʥʠʥʥʳʤ ʨʝ-

ʣʴʝʬʦʤ. ʆʜʠʥʦʯʥʳʝ ʩʛʣʘʞʝʥʥʳʝ ʭʦʣʤʳ ʠ ʫʚʘʣʳ ʠʤʝʶʪ ʘʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʥʝ ʙʦʣʝʝ 350ï
450 ʤ; ʩʨʝʜʥʠʝ ʧʨʝʚʳʰʝʥʠʷ 50ï150 ʤ. ʄʠʥʠʤʘʣʴʥʘʷ ʜʣʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʩʦʪʥʘʷ ʦʪʤʝʪʢʘ ï 
285 ʤ (ʜʦʣʠʥʘ ʨ. ʂʠʜʳʰ ʫ ʚʦʩʪʦʯʥʦʡ ʨʘʤʢʠ ʣʠʩʪʘ). ʕʪʘ ʯʘʩʪʴ ʧʣʦɦ ʘʜʠ ʦʪʚʝʯʘʝʪ ʣʝʩʦʩʪʝʧʥʦʡ 
ʟʦʥʝ: ʦʪʢʨʳʪʳʝ, ʙʝʟʣʝʩʥʳʝ ʫʯʘʩʪʢʠ ʯʝʨʝʜʫʶʪʩʷ ʩ ʥʝʙʦʣʴh ʠʤʠ ʙʝʨʝʟʦʚʳʤʠ ʨʦʱʘʤʠ (ʢʦʣʢʘʤʠ) ʠ 
ʨʝʜʢʦʣʝʩʴʝʤ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʩʧʘʭʘʥʳ. ʆʙʥʘʞʝʥʥʦʩʪʴ ʚ ʮʝʣʦʤ ʧʣʦʭʘʷ: ʥʘ ʚʝʨʰʠ-
ʥʘʭ ʠ ʩʢʣʦʥʘʭ ʭʦʣʤʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʦʜʠʥʦʯʥʳʝ ʢʦʨʝʥʥʳʝ ʚʳʭʦʜʳ ʠʣʠ ʨʝʜʢʠʝ ʠʭ ʛʨʫʧʧʳ, ʚ ʜʦʣʠ-
ʥʘʭ ʥʝʢʦʪʦʨʳʭ ʨʝʢ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʬʨʘʛʤʝʥʪʳ ʨʘʟʨʝʟʦʚ. ʀʤʝʶʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʦʙʥʘʞʝʥʠʷ 
ʚ ʚʠʜʝ ʜʦʨʦʞʥʳʭ ʚʳʝʤʦʢ ʠ ʢʘʨʴʝʨʦʚ, ʧʨʦʡʜʝʥʥʳʭ ʜʣʷ ʜʦʙʳʯʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
ɻʠʜʨʦʩʝʪʴ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʨʘʟʚʝʪʚʣʝʥʥʦʡ. ɺʩʝ ʚʦʜʦʪʦʢʠ ʧʨʠʥʘʜʣʝʞʘʪ ʪʨʝʤ 

ʨʝʯʥʳʤ ʩʠʩʪʝʤʘʤ: ɺʦʣʛʠ, ʋʨʘʣʘ ʠ ʊʦʙʦʣʘ. ʂ ʧʝʨʚʦʡ ʦʪʥʦʩʷʪʩʷ ʠʩʪʦʢʠ ʨʨ. ɹʝʣʦʡ ʠ ɸʡ (ʩʝʚʝʨʦ-
ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʧʣʦʱʘʜʠ). ɻʣʘʚʥʦʡ ʚʦʜʥʦʡ ʘʨʪʝʨʠʝʡ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ ʧʝʨʝʩʝʢʘʶʱʘʷ ʝʛʦ ʩ ʩʝʚʝʨʘ 
ʥʘ ʶʛ ʨ. ʋʨʘʣ ʚ ʩʚʦʝʤ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʩ ʰʠʨʠʥʦʡ ʨʫʩʣʘ 5ï30 ʤ, ʛʣʫʙʠʥʦʡ 0,7ï1,6 ʤ (ʥʘ ʧʝʨʝʢʘ-
ʪʘʭ 0,3ï0,4 ʤ). ʇʦʡʤʘ ʰʠʨʦʢʘʷ (ʜʦ 3 ʢʤ), ʟʘʙʦʣʦʯʝʥʥʘʷ ʠʣʠ ʣʫʛʦʚʘʷ, ʤʝʩʪʘʤʠ ʧʨʝʨʳʚʘʶʱʘʷʩʷ 
ʩʢʣʦʥʘʤʠ ʫʚʘʣʦʚ. ʂ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʧʨʘʚʳʤ ʧʨʠʪʦʢʘʤ ʨ. ʋʨʘʣ ʦʪʥʦʩʷʪʩʷ ʨʨ. ɹʠʛʠʣʴʜʘ, ɹʠʨ-
ʩʷ, ʂʫʨʛʘʰ, ʄʠʥʜʷʢ, ɹʘʨʘʣ; ʰʠʨʠʥʘ ʠʭ ʨʫʩʣʘ ʦʪ 1,5 ʜʦ 5 ʤ. ʉʣʝʚʘ ʚ ʨ. ʋʨʘʣ ʚʧʘʜʘʶʪ ʨʝʢʠ ʋʨʣʷ-
ʜʘ ʠ ʋʟʝʣʴʛʘ (ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʭ ʠʩʪʦʢʠ), ʘ ʪʘʢʞʝ ʨʷʜ ʥʝʙʦʣʴʰʠʭ ʨʫʯʴʝʚ. ʋʨʘʣʦ-ʊʦʙʦʣʴʩʢʠʡ ʚʦ-
ʜʦʨʘʟʜʝʣ ʦʨʦʛʨʘʬʠʯʝʩʢʠ ʚʳʨʘʞʝʥ ʥʝʯʝʪʢʦ. ʂ ʩʠʩʪʝʤʝ ʨ. ʊʦʙʦʣ ʧʨʠʥʘʜʣʝʞʘʪ ʙʝʨʫʱʠʝ ʥʘ ʧʣʦʱʘ-
ʜʠ ʩʚʦʝ ʥʘʯʘʣʦ ʨ. ʋʡ (ʰʠʨʠʥʘ ʜʦ 20 ʤ, ʛʣʫʙʠʥʘ 0,3ï1,0 ʤ) ʠ ʙʦʣʝʝ ʤʝʣʢʠʝ ʨʝʢʠ ʂʠʜʳʰ ʠ ʂʫʨʘ-
ʩʘʥ. ʉʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʚʩʝʭ ʨʝʢ 0,4ï0,6 ʤ/ʩ; ʧʨʠ ʨʘʟʣʠʚʘʭ ʦʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 1 ʤ/ʩ. ɼʥʦ ʚ 
ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʝʩʯʘʥʦʝ ʠʣʠ ʛʘʣʝʯʥʦ-ʧʝʩʯʘʥʦʝ, ʠʥʦʛʜʘ ʟʘʠʣʝʥʥʦʝ. 
ʈʝʞʠʤ ʨʝʢ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʩʥʝʛʦʪʘʷʥʠʷ ʠ ʩʝʟʦʥʥʳʭ ʦʩʘʜʢʦʚ. ɺʝʩʝʥʥʠʡ ʧʘʚʦ-

ʜʦʢ ʧʨʦʜʦʣʞʘʝʪʩʷ ʦʢʦʣʦ ʤʝʩʷʮʘ (ʢʦʥʝʮ ʘʧʨʝʣʷïʥʘʯʘʣʦ ʤʘʷ), ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʧʦʜʲʝʤʘ ʚʦ-
ʜʳ ʚ ʨʝʢʘʭ 1,5ï2 ʤ. ɺʦ ʚʨʝʤʷ ʪʘʷʥʠʷ ʩʥʝʛʘ ʠ ʣʠʚʥʝʡ ʚ ʛʦʨʘʭ (ʠʶʥʴïʠʶʣʴ) ʥʘ ʨʝʢʘʭ ʧʨʦʠʩʭʦʜʠʪ 
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ʣʝʪʥʠʡ ʧʘʚʦʜʦʢ ʩ ʧʦʜʲʝʤʦʤ ʫʨʦʚʥʷ ʚʦʜʳ ʥʘ 0,5ï1,0 ʤ. ʆʩʝʥʴʶ, ʚʦ ʚʨʝʤʷ ʟʘʪʷʞʥʳʭ ʜʦʞʜʝʡ ʫʨʦ-
ʚʝʥʴ ʚʦʜʳ ʤʦʞʝʪ ʧʦʚʳʰʘʪʴʩʷ ʜʦ 0,4 ʤ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʨʝʢʠ ʩʠʣʴʥʦ ʤʝʣʝʶʪ, ʘ ʤʘʣʦ-
ʚʦʜʥʳʝ ʧʝʨʝʩʳʭʘʶʪ. 
ʇʨʠʤʝʯʘʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʣʦʱʘʜʠ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʨʝʜʠʥʥʦʡ ʝʝ ʯʘʩʪʠ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʟʝʨ (ʋʨʛʫʥ, ʂʘʣʢʘʥ, ɹʦʣ. ʠ ʄʘʣ. ʋʯʘʣʳ, ʂʘʨʘʛʘʡʣʳ, ɹʝʣʦʝ, ɻʥʠʣʦʝ, ʏʝ-
ʙʘʯʴʝ ʠ ʜʨ.). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʚʦʜʦʪʦʢʠ ʠ ʚʦʜʦʝʤʳ ʨʘʡʦʥʘ ʥʝ ʧʨʠʛʦʜʥʳ ʜʣʷ 
ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʙʝʟ ʩʧʝʮʠʘʣʴʥʦʡ ʦʯʠʩʪʢʠ. 
ʂʣʠʤʘʪ ʨʘʡʦʥʘ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩ ʭʦʣʦʜʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʟʠʤʦʡ (ʥʦ̫ ʙʨʴïʤʘʨʪ) ʠ 

ʫʤʝʨʝʥʥʦ ʪʝʧʣʳʤ ʚ ʛʦʨʘʭ ʠ ʞʘʨʢʠʤ ʚ ʧʨʠʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ʣʝʪʦʤ (ʠʶʥʴïʘʚʛʫʩʪ). ʉʨʝʜʥʝʛʦʜʦʚʦʡ 
ʙʘʣʘʥʩ ʪʝʤʧʝʨʘʪʫʨ ʧʦʣʦʞʠʪʝʣʴʥʳʡ: ʦʪ +1,8 ʜʦ +5 ʉ̄. ʉʘʤʳʡ ʭʦʣʦʜʥʳʡ ʤʝʩʷʮ ï ʷʥʚʘʨʴ (ʩʨʝʜʥʝ-
ʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪ ï15 ʜʦ ï22 ʉ̄, ʤʠʥʠʤʘʣʴʥʘʷ ʜʦ ï41 ʉ̄), ʩʘʤʳʡ ʪʝʧʣʳʡ ï ʠʶʥʴ (ʦʪ +13 
ʜʦ +18 ʉ̄ ʚ ʛʦʨʘʭ, ʦʪ +16 ʜʦ +25 ʉ̄ ʚ ʧʨʝʜʛʦʨʴʷʭ; ʤʘʢʩʠʤʫʤ +38 ʉ̄). ʈʝʢʠ ʠ ʦʟʝʨʘ ʩʢʦʚʘʥʳ 
ʣʴʜʦʤ ʩ ʩʝʨʝʜʠʥʳ ʥʦʷʙʨʷ ʜʦ ʩʝʨʝʜʠʥʳ ʘʧʨʝʣʷ. ɻʨʫʥʪ  rʧʨʦʤʝʨʟʘʶʪ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 2,5 ʤ. ʉʥʝʞ-
ʥʳʡ ʧʦʢʨʦʚ ʜʦʩʪʠʛʘʝʪ ʚ ʤʘʨʪʝ 40ï80 ʩʤ (ʚ ʛʦʨʥʳʭ ʣʦʱʠʥʘʭ ï ʜʦ 1,5 ʤ) ʠ ʩʭʦʜʠʪ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ. 
ʇʦʯʚʘ ʧʨʦʩʳʭʘʝʪ ʢ ʥʘʯʘʣʫ ʤʘʷ. ɺʝʩʥʘ (ʘʧʨʝʣʴïʤʘʡ) ʧʨʦʭʣʘʜʥʘʷ, ʩ ʤʘʣʦʦʙʣʘʯʥʦʡ ʧʦʛʦʜʦʡ. 
ɼʥʝʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 8ï15 ʉ̄, ʚ ʘʧʨʝʣʝ ʧʦ ʥʦʯʘʤ ʜʦʚʦʣʴʥʦ ʯʘʩʪʳ ʟʘʤʦʨʦʟʢʠ (ʜʦ ï12 ʉ̄). ɺ 
ʦʩʝʥʥʠʝ ʤʝʩʷʮʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʘʩʤʫʨʥʦ; ʜʥʝʚʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ +6 ʜʦ +10 ʉ̄, ʢ ʢʦʥʮʫ 
ʦʢʪʷʙʨʷ ʦʥʠ ʨʝʟʢʦ ʩʥʠʞʘʶʪʩʷ (ʜʦ ï10 ʉ̄). ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʦʚ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ 
ʟʘʧʘʜʥʦʝ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ; ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ 4ï5 ʤ/c. ɼʦʞʜʝʡ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦ, ʚʳʧʘ-
ʜʘʶʪ ʦʥʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʠʶʥʝïʠʶʣʝ ʚ ʚʠʜʝ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʛʨʦʟʦʚʳʭ ʣʠʚʥʝʡ. ɺʦ 
ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʧʨʝʦʙʣʘʜʘʝʪ ʷʩʥʘʷ ʧʦʛʦʜʘ ʩ ʯʘʩʪʳʤʠ ʩʫʭʦʚʝʷʤʠ. ɺ 
ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚʦʟʤʦʞʥʳ ʟʘʪʷʞʥʳʝ (ʧʦ 3ï6 ʜʥʝʡ) ʤʦʨʦʩʷʱʠʝ ʜʦʞʜʠ, ʚ ʦʢʪʷʙʨʝ ʠʥʦʛʜʘ ʩ ʤʦʢ-
ʨʳʤ ʩʥʝʛʦʤ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ï ʜʦ 475 ʤʤ ʩ ʤʘʢʩʠʤʫʤʦʤ ʚ ʠʶʣʝ (130 ʤʤ). 
ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʧʨʝʜʝʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʝʪʥʠʭ ʧʦʣʝʚʳʭ ʩʝʟʦ-
ʥʦʚ ʚ 5ï6 ʤʝʩʷʮʝʚ: ʩ ʥʘʯʘʣʘ (ʩʝʨʝʜʠʥʳ) ʤʘʷ ʧʦ ʩʝʨʝʜʠʥʫ (ʢʦʥʝʮ) ʦʢʪʷʙʨʷ. 
ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʡ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ï ʛ. ʋʯʘʣʳ (ʦʢʦʣʦ 40 ʪʳʩ. ʞʠʪʝʣʝʡ), ʷʚʣʷʶʱʠʡʩʷ ʘʜ-

ʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʮʝʥʪʨʦʤ ʦʜʥʦʠʤʝʥʥʦʛʦ ʨʘʡʦʥʘ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ ʣʠʩʪʘ. ʅʘ ʶʛʝ ʧʣʦ-
ʱʘʜʠ ʨʘʩʧʦʣʦʞʝʥ ʧʦʩʝʣʦʢ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ʄʝʞʦʟʝʨʥʳʡ (ʦʢʦʣʦ 10 ʪʳʩ. ʞʠʪʝʣʝʡ), ʥʘ ʩʝʚʝʨʦ-
ʚʦʩʪʦʢʝ ï ʧ.ʛ.ʪ. ʂʦʤʩʦʤʦʣʴʩʢ (1,5 ʪʳʩ. ʞʠʪʝʣʝʡ). ʉʝʣʴʩʢʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʥʘʩʯʠʪʳʚʘʶʪ ʦʪ 
10 ʜʦ 2 000 ʞʠʪʝʣʝʡ. ɻʦʨʦʜʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʟʘʥʷʪʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ, ʦʙʦ-
ʛʘʪʠʪʝʣʴʥʦʡ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 
ʥʘ ʪʨʘʥʩʧʦʨʪʝ, ʩʝʣʴʩʢʦʝ ï ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʧʦʣʝʚʦʜʩʪʚʝ, ʧʯʝʣʦʚʦʜʩʪʚʝ. 
ʅʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʳ, ʨʘʜʠʦʬʠʮʠʨʦʚʘʥʳ, ʤʥʦʛʠʝ ʦʙʝʩʧʝʯʝʥʳ ʪʝʣʝʬʦʥ-

ʥʦʡ ʩʚʷʟʴʶ. ɾʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʚʝʪʢʘ ʄʝʞʦʟʝʨʥʳʡïʄʠʘʩʩ I ʦʜʥʦʧʫʪʥʘʷ, ʥʝʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥ-
ʥʘʷ, ʥʘ ʪʝʧʣʦʚʦʟʥʦʡ ʪʷʛʝ. ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ʩ ʘʩʬʘʣʴʪʦʚʳʤ ʠ ʱʝʙʥʠʩʪʳʤ ʧʦʢʨʳʪʠʝʤ ʠ 
ʰʠʨʠʥʦʡ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ 5ï10 ʤ ʠʤʝʶʪʩʷ ʪʦʣʴʢʦ ʚ ʮʝʥʪʨʘʣʥɹʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʧʣʦʱʘʜʠ. 
ɼʦʚʦʣʴʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʛʨʫʥʪʦʚʳʝ ʜʦʨʦʛʠ ʙʝʟ ʧʦʢʨʳʪʠʷ ʚ ʧʝʨʠʦʜ ʜʦʞʜʝʡ ʠ ʩʥʝʛʦʪʘʷʥʠʷ 
ʨʘʟʤʦʢʘʶʪ ʠ ʩʪʘʥʦʚʷʪʩʷ ʧʨʠʛʦʜʥʳʤʠ ʪʦʣʴʢʦ ʜʣʷ ʤʘʰʠʥ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʭʦʜʠʤʦʩʪʠ. ɻʦʨʥʦ-
ʣʝʩʠʩʪʘʷ ʤʝʩʪʥʦʩʪʴ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʛʦʜʘ ʪʨʫʜʥʦʜʦʩʪʫʧʥʘ ʜʣʷ ʜʚʠʞʝʥʠʷ ʢʦʣʝʩʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 
ʚʥʝ ʜʦʨʦʛ. ʄʦʩʪʳ ʥʘ ʘʚʪʦʜʦʨʦʛʘʭ ʜʝʨʝʚʷʥʥʳʝ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ ʜʦ 15 ʠ ʜʦ 30 ʪ. 
ʃʠʩʪ N-40-XVIII ʮʝʣʠʢʦʤ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ʋʨʘʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʜʝʩʴ ʧʦʯʪʠ ʚʩʝʤʠ ʩʚʦʠʤʠ ʛʣʘʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʪʝʨʨʠ-
ʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʚ ʨʝʛʠʦʥʝ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 
ʩʪʨʘʪʦʥʦʚ ʚ ʚʦʟʨʘʩʪʥʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ ʩʨʝʜʥʝʛʦ ʨʠʬʝʷ ʜʦ ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ ʠ ʦʪ ʥʝʦʛʝʥʘ ʜʦ ʛʦʣʦ-
ʮʝʥʘ, ʟʥʘʯʠʪʝʣʴʥʦʡ ʬʘʮʠʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʧʦʨʦʜ ʧʦ ʣʘʪʝʨʘʣʠ, ʦʩʦʙʝʥʥʦ ʚ ʧʘʣʝʦʟʦʡʩʢʠʭ 
ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʢʦʤʧʣʝʢʩʘʭ, ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʷʚʣʝʥʥʳʤ ʨʘʟʥʦʛʣʫʙʠʥʥʳʤ ʠ ʨʘʟʥʦʚʦʟ-
ʨʘʩʪʥʳʤ (ʜʦʢʝʤʙʨʠʡïʧʦʟʜʥʠʡ ʧʘʣʝʦʟʦʡ) ʤʘʛʤʘʪʠʟʤʦʤ ʦʪ ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ ʜʦ ʫʣʴʪʨʘʢʠʩʣʦʛʦ, 
ʨʘʟʥʦʪʠʧʥʳʤ ʠ ʨʘʟʥʦʪʝʤʧʝʨʘʪʫʨʥʳʤ ʤʝʪʘʤʦʨʬʠʟʤʦʤ, ʥʝʦʜʥʦʨʦʜʥʳʤ ʛʣʫʙʠʥʥʳʤ ʩʪʨʦʝʥʠʝʤ 
ʟʝʤʥʦʡ ʢʦʨʳ, ʥʘʧʨʷʞʝʥʥʦʡ ʠ ʨʘʟʣʠʯʥʦʡ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʩʢʣʘʜʯʘʪʦʡ ʠ ʨʘʟʨʳʚʥʦʡ ʪʝʢʪʦʥʠʢʦʡ, 
ʠhʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʛʦʨʥʳʭ ʧʦʨʦʜ 
(ʧʦʣʠʬʦʨʤʘʮʠʦʥʥʳʡ ʤʝʪʘʩʦʤʘʪʦʟ, ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʪ. ʜ.), ʦʙʰʠʨʥʳʤ ʩʧʝʢʪʨʦʤ ʧʦʣʝʟʥʳʭ 
ʠʩʢʦʧʘʝʤʳʭ (ʢʘʢ ʤʝʪʘʣʣʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ). 
ʇʦʜʛʦʪʦʚʢʝ ʤʘʪʝʨʠʘʣʦʚ ʢ ʠʟʜʘʥʠʶ ʧʨʝʜʰʝʩʪʚʦʚʘʣʦ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʜʦʠʟʫ-

ʯʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʦʚʦʜʠʤʦʝ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʜʣʷ ʵʪʦʛʦ ʚʠʜʘ ʨʘʙʦʪ ʤʝʪʦʜʠʢʝ, ʩ ʯʝʪʳʨʴʤʷ 
(ʚʢʣʶʯʘʷ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʳʡ) ʢʦʨʦʪʢʠʤʠ ʧʦʣʝʚʳʤʠ ʩʝʟʦʥʘʤʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʵʪʦʤ 
ʫʜʝʣʷʣʦʩʴ ʜʝʪʘʣʠʟʘʮʠʠ ʛʨʘʥʠʮ ʪʘʢʩʦʥʦʚ ʠ ʠʭ ʫʚʷʟʢʝ, ʫʪʦʯʥʝʥʠʶ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʢʘʨʪʠ-
ʨʫʝʤʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʫʪʝʤ ʚʳʩʦʢʦʪʦʯʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ, ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʦʛʠ-
ʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʣʫʯʝʥʠʶ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʦʟʨʘʩʪʝ ʧʦʨʦʜ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤʠ, 
ʨʘʜʠʦʠʟʦʪʦʧʥʳʤʠ ʠ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ, ʠʟʫʯʝʥʠʶ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʤʝʪʘʩʦʤʘʪʦʟʘ, 
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ʦʧʦʠʩʢʦʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʚʠʜʳ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ. ɿʘʢʘʟʯʠʢʘʤʠ ʨʘʙʦʪ, 
ʦʩʫʱʝʩʪʚʣʷʚʰʠʤʠ ʠʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʚʳʩʪʫʧʘʣʠ ʛʦʣʦʚʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʜʚʫʭ 
ʩʫʙʲʝʢʪʦʚ ʈʌ ï ʋʧʨʘʚʣʝʥʠʝ ʧʦ ʥʝʜʨʘʤ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʠ ʂʇʈ ʧʦ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘ-
ʩʪʠ, ʦʩʥʦʚʥʳʤ ʠʩʧʦʣʥʠʪʝʣʝʤ ï ʌɻʋʇ çɺʉɽɻɽʀè. ʆʙʲʝʢʪ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʦʙʱʝʨʦʩ-
ʩʠʡʩʢʦʡ ʧʨʦʛʨʘʤʤʳ çɻʦʩʛʝʦʣʢʘʨʪʘ-200è. 
ʇʦʤʠʤʦ ʥʦʚʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʜʦʠʟʫʯʝʥʠʷ, ʚ ʨʘʙʦʪʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʘ ʚʩʷ ʥʘʢʦʧʣʝʥʥʘʷ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʠ ʛʝʦʬʠʟʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʚ 
ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ (1955ï1990 ʛʛ.), ʦʭʚʘ-
ʪʳʚʘʶʱʠʭ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʣʠʩʪʘ. ʇʝʨʚʦʠʩʪʦʯʥʠʢʠ ʥʝʦʜʥʦʨʦʜʥʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʢʘʯʝʩʪʚʫ 
ʤʘʪʝʨʠʘʣʦʚ; ʦʮʝʥʢʘ ʠʭ ʙʫʜʝʪ ʜʘʥʘ ʚ ʛʣʘʚʝ çɻʝʦʣʦʛʠʯʝʩʢʘʷ ʠʟʫʯʝʥʥʦʩʪʴè. ɺʩʝ ʦʙʷʟʘʪʝʣʴʥʳʝ ʢʘʨ-
ʪʳ ʫʚʷʟʘʥʳ ʩ ʩʦʩʝʜʥʠʤʠ ʧʣʘʥʰʝʪʘʤʠ ʧʦ ʶʞʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʘʤ. ɿʘʧʘʜʥʘʷ ʠ ʚʦʩʪʦʯʥʘʷ 
ʨʘʤʢʠ ʣʠʩʪʘ ï ʩʚʦʙʦʜʥʳʝ. 
ɺ ʩʙʦʨʝ, ʘʥʘʣʠʟʝ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʦʙʦʙʱʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʫʯʘʩʪʚʦʚʘʣʠ 

ʩʦʪʨʫʜʥʠʢʠ ʌɻʋʇ çɺʉɽɻɽʀè: ɸ. ɺ. ɾʜʘʥʦʚ, ɺ. ʅ. ɿʝʣʝʧʫʛʠʥ, ʂ. ʇ. ʂʦʟʣʦʚʩʢʠʡ, ɺ. ɸ. ʆʙʦʜʦʚ, 
ʃ. ɹ. ʄʘʢʘʨʴʝʚ, ɸ. ʅ. ʄʝʣʴʛʫʥʦʚ. ʀʤʠ ʞʝ ʚʳʧʦʣʥʝʥ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʤʘʨh ʨʫʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʠ ʦʧʨʦʙʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʘ ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʢʘʤʝʨʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ɻɼʇ-200. ʆʪʜʝʣʴʥʳʝ 
ʤʘʨʰʨʫʪʳ ʚ ʨʘʟʥʳʝ ʧʦʣʝʚʳʝ ʩʝʟʦʥʳ ʧʨʦʡʜʝʥʳ ʄ. ɺ. ʇʘʚʣʦʚʳʤ, ʊ. ʃ. ʇʦʣʷʥʩʢʦʡ, 
ɻ. ʅ. ʉʦʢʦʣʦʚʳʤ, ɺ. ɺ. ʉʪʘʨʯʝʥʢʦ, ɺ. ɺ. ɼʦʥʩʢʠʭ, ɽ. ʅ. ʇʘʥʦʚʳʤ (ʌɻʋʇ çɺʉɽɻɽʀè), 
ɽ. ɸ. ɹʝʣʛʦʨʦʜʩʢʠʤ (ʌɻʋʇ çʏʝʣʷʙʠʥʩʢʛʝʦʩʲʝʤʢʘè), ɿ. ʄ. ɻʫʨʝʝʚʦʡ (ʛ. ʋʯʘʣʳ), ʘ ʪʘʢʞʝ ʩʪʫʜʝʥ-
ʪʘʤʠ-ʧʨʘʢʪʠʢʘʥʪʘʤʠ ʩʪʘʨʰʠʭ ʢʫʨʩʦʚ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʉʇʙɻʋ: ɽ. ɺ. ɻʝʤʙʘʨʞʝʚʩʢʠʤ, 
ʆ. ɸ. ʇʝʪʨʦʚʦʡ, ʃ. ʉ. ʅʠʢʦʣʘʝʚʦʡ. ʂʘʨʪʠʨʦʚʦʯʥʦʝ ʠ ʩʪʨʫʢʪʫʨʥʦʝ ʙʫʨʝʥʠʝ ʚ ʨʘʤʢʘʭ ɻɼʇ-200 (ʩ 
ʥʝʦʙʭʦʜʠʤʳʤʠ ʩʦʧʫʪʩʪʚʫʶɦ ʠʤʠ ʦʧʝʨʘʮʠʷʤʠ) ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʋʯʘʣʠʥʩʢʠʤ ʬʠʣʠʘʣʦʤ 
ʆɸʆ çɹʘʰʢʠʨʛʝʦʣʦʛʠʷè ʧʦ ʜʦʛʦʚʦʨʫ ʧʦʜʨʷʜʘ. ɼʦʢʫʤʝʥʪʘʮʠʷ ʠ ʦʧʨʦʙʦʚʘʥʠʝ ʢʝʨʥʘ ʩʢʚʘʞʠʥ 
ʚʳʧʦʣʥʝʥʳ ɸ. ɺ. ɾʜʘʥʦʚʳʤ ʠ ʄ. ɺ. ʇʘʚʣʦʚʳʤ (ʌɻʋʇ çɺʉɽɻɽʀè). 
ʇʝʨʝʠʥʪʝʨʧʨʝʪʘʮʠʷ ʚʩʝʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩʜʝʣʘʥʘ ɸ. ʇ. ʂʘʣʪʘʰʝʚʳʤ 

(ʆɸʆ çɹʘhʢʠʨʛʝʦʣʦʛʠʷè). ʋʚʷʟʢʘ ʜʘʥʥʳʭ ʘʵʨʦʤʘʛʥʠʪʥʳʭ ʩʲʝʤʦʢ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʨʘʟʥʳʭ ʚʳ-
ʩʦʪʘʭ ʟʘʣʝʪʘ, ʧʨʦʚʝʜʝʥʘ ɸ. ʅ. ʃʠʭʘʯʝʚʳʤ (ʌɻʋʇ çɺʅʀʀʆʢʝʥʛʝʦʣʦʛʠʷè). ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 
ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʳʧʦʣʥʷʣʠʩʴ 
ʉ. ɺ. ʂʘʠhʥʳʤ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɽ. ɺ. ʇʣʶʱʝʚʘ (ʌɻʋʇ çɺʉɽɻɽʀè) ʧʦ ʦʨʠʛʠʥʘʣʴʥʦʡ ʤʝʪʦ-
ʜʠʢʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʦʩʣʝʜʥʠʤ [41]. ʂ ʩʙʦʨʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʵʢʦʣʦʛʠʠ ʨʘʡʦʥʘ 
ʧʨʠʚʣʝʢʘʣʘʩʴ ʖ. ɽ. ɻʫʨʝʝʚʘ. ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʢʦʩʤʦʩʥʠʤʢʦʚ ʚ ʤʘʩʰʪʘʙ 1 : 200 000 ʦʩʫʱʝʩʪʚʣʝ-
ʥʘ ʅ. ɸ. ɻʫʩʝʚʳʤ ʠ ɽ. ʂ. ʌʝʜʦʨʦʚʦʡ (ʌɻʋʇ çɺʉɽɻɽʀè). 
ʉʠʣʠʢʘʪʥʳʡ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʧʨʠʙʣʠʞʝʥʥʦ-ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʚʩʝʭ 

ʧʨʦʙ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ɻɼʇ-200, ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʨʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, 
ʧʦʯʪʠ ʚʩʝ ʦʧʨʝʜʝʣʝʥʠʷ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʚʳʧʦʣʥʝʥʳ ʚ 
ʣʠʮʝʥʟʠʨʦʚʘʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʎʝʥʪʨʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ɺʉɽɻɽʀ (ʟʘʚ. ï ɺ. ʅ. ʊʦʧʦʨʩʢʠʡ). 
ʏʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʡ ʧʣʘʪʠʥʳ, ʧʘʣʣʘʜʠʷ, ʟʦʣʦʪʘ, ʫʨʘʥʘ, ʪʦʨʠʷ, ʩʪʨʦʥʮʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʥʪʨʦʣɹ-
ʥʳʝ ʘʥʘʣʠʟʳ) ʩʜʝʣʘʥʳ ʚ ɻʌʋʇ çʅʝʚʩʢʛʝʦʣʦʛʠʷè (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). ɸʢʮʝʩʩʦʨʥʦ-ʤʠʥʝʨʘʣʦ-
ʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʪʦʣʦʯʥʳʭ ʧʨʦʙ ʩ ʜʝʪʘʣʴʥʳʤ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʮʠʨʢʦʥʦʚ 
ʧʨʦʚʝʜʝʥʦ ɸ. ʇ. ʂʘʟʘʢʦʤ ʧʨʠ ʫʯʘʩʪʠʠ ʇ. ʀ. ʂʘʨʯʝʚʩʢʦʛʦ (ʌɻʋʇ çɺʉɽɻɽʀè). ɹʦʣʴʰʘʷ ʯʘʩʪʴ 
ʛʝʦʭʨʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʦʩʫʱʝʩʪʚʣʝʥʘ ʚ ʀɻɻɼ ʈɸʅ (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) 
ɹ. ɺ. ɹʝʣʷʮʢʠʤ, ʅ. ɻ. ʈʠʟʚʘʥʦʚʦʡ, ɸ. ʌ. ʄʘʢʝʝʚʳʤ, ʆ. ɸ. ʃʝʚʯʝʥʢʦʚʳʤ (ʫʨʘʥ-ʩʚʠʥʮʦʚʳʡ ʤʝʪʦʜ) 
ʠ ɺ. ʄ. ʉʘʚʦʪʝʥʢʦʚʳʤ (ʨʫʙʠʜʠʡ-ʩʪʨʦʥʮʠʝʚʳʡ ʠ ʩʘʤʘʨʠʡ-ʥʝʦʜʠʤʦʚʳʡ ʤʝʪʦʜʳ). ʏʘʩʪʴ ʧʨʦʙ ʧʨʦ-
ʘʥʘʣʠʟʠʨʦʚʘʥʘ ʢʘʣʠʡ-ʘʨʛʦʥʦʚʳʤ ʠ ʨʫʙʠʜʠʡ-ʩʪʨʦʥʮʠʝʚʳʤ ʤʝʪʦʜʦʤ ʚ ʎʝʥʪʨʝ ʠʟʦʪʦʧʥʳʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ɺʉɽɻɽʀ (ʟʘʚ. ï ʉ. ʉ. ʐʝʚʯʝʥʢʦ) ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʖ. ʇ. ʐʝʨʛʠʥʦʡ. ʆʢʦʥʯʘʪʝʣʴʥʘʷ 
ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʚʩʝʭ ʨʘʜʠʦʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚʳʧʦʣʥʝʥʘ ɸ. ɻ. ʈʫʙʣʝʚʳʤ. 
ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʫʪʦʯʥʝʥʠʝ ʩʪʨʘʪʠʛʨʘʬʠʠ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʚʥʝ-

ʩʝʥ ʩʦʪʨʫʜʥʠʢʘʤʠ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʋʬ ʅʎ ʈɸʅ (ʛ. ʋʬʘ), ʧʨʝʞʜʝ ʚʩʝʛʦ, ɺ. ɸ. ʄʘʩʣʦʚʳʤ, 
ʆ. ɺ. ɸʨʪʶʰʢʦʚʦʡ, ʊ. ʄ. ʄʘʚʨʠʥʩʢʦʡ, ʚʳʧʦʣʥʷʚʰʠʤ ʧʦʠʩʢʠ ʠ ʠʟʫʯʝʥʠʝ ʢʦʥʦʜʦʥʪʦʚʦʡ ʬʘʫʥʳ. 
ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʢʘʢ ʧʦ ʦʪʜʝʣʴʥʦʤʫ ʧʨʦʝʢʪʫ, ʧʦʩʪʘʚʣʝʥʥʦʤʫ ʚ ʧʦʤʦʱʴ ɻɼʇ-200, ʪʘʢ ʠ ʥʘ 
ʦʩʥʦʚʝ ʜʦʛʦʚʦʨʦʚ ʧʦʜʨʷʜʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʠʢʨʦʬʦʩʩʠʣʠʡ ʜʦʢʝʤʙʨʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʦʪʨʫʜʥʠʢʠ 
ʌɻʋʇ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè: ʃ. ʅ. ʀʣʴʯʝʥʢʦ (ʦʧʨʝʜʝʣʝʥʠʝ) ʠ ɻ. ʀ. ʂʦʨʯʘʛʠʥʘ (ʤʘʮʝʨʘʮʠʷ), ʘ 
ʪʘʢʞʝ ʌɻʋʇ çɺʉɽɻɽʀè: ʄ. ʖ. ɹʝʣʦʚʘ (ʦʧʨʝʜʝʣʝʥʠʝ) ʠ ʀ. ʅ. ʉʠʜʦʨʦʚʘ (ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʙ). 
ʆʧʨʝʜʝʣʝʥʠʝ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʢʘʡʥʦʟʦʷ ʧʨʦʚʝʜʝʥʦ ʆ. ʅ. ɾʝʞʝʣʴ (ʌɻʋʇ çɺʉɽ-
ɻɽʀè). 
ɺ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʢʘʤʝʨʘʣʴʥʳʭ ʨʘʙʦʪ ʫʯʘʩʪʚʦʚʘʣʠ ʪʦʣʴʢʦ ʩʦʪʨʫʜʥʠʢʠ ʌɻʋʇ çɺʉɽ-

ɻɽʀè, ʢʦʪʦʨʳʤʠ ʩʦʟʜʘʥʳ ʚʩʝ ʤʘʪʝʨʠʘʣʳ ɻʦʩʛʝʦʣʢʘʨʪʳ-200. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ (ʜʦʥʝʦʛʝʥʦ-
ʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ) ʠ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʢ ʥʝʡ ʩʦʩʪʘʚʣʝʥʳ ɸ. ɺ. ɾʜʘʥʦʚʳʤ, ʵʣʝʤʝʥʪʳ ʟʘʨʘ-
ʤʦʯʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ï ɸ. ɺ. ɾʜʘʥʦʚʳʤ ʠ ɺ. ɸ. ʆʙʦʜʦʚʳʤ; ʢʘʨʪʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʟʘʢʦ-
ʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ï ɸ. ɺ. ɾʜʘʥʦʚʳʤ, ʃ. ɹ. ʄʘʢʘʨʴʝʚʳʤ, ɺ. ɸ. ʆʙʦʜʦʚʳʤ ʠ 
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ʊ. ʃ. ʇʦʣʷʥʩʢʦʡ; ʣʝʛʝʥʜʘ ʠ ʟʘʨʘʤʦʯʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ï ɸ. ɺ. ɾʜʘʥʦʚʳʤ; ʢʘʨʪʘ ʥʝʦʛʝʥï
ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʢ ʥʝʡ ï ɸ. ɼ. ʄʘʪʶʰʢʦʚʳʤ, 
ɸ. ɺ. ɾʜʘʥʦʚʳʤ ʠ ɺ. ɸ. ʆʙʦʜʦʚʳʤ; ʟʘʨʘʤʦʯʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ï ɸ. ɺ. ɾʜʘʥʦʚʳʤ ʠ 
ɸ. ɼ. ʄʘʪʶʰʢʦʚʳʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 
ɻɼʇ-200 ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʠ ʜʦʧʦʣʥʝʥʠʡ ʚ ʫʪʚʝʨʞʜʝʥʥʫʶ ʅʈʉ 
ʄʇʈ ʈʌ ʣʝʛʝʥʜʫ ʖʞʥʦ-ʋʨʘʣʴʩʢʦʡ ʩʝʨʠʠ ʣʠʩʪʦʚ; ʦʥʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ɸ. ɺ. ɾʜʘʥʦʚʳʤ. 
ʇʝʪʨʦʭʠʤʠʯʝʩʢʠʝ ʧʝʨʝʩʯʝʪʳ ʩʠʣʠʢʘʪʥʳʭ ʘʥʘʣʠʟʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʛʣʘʚʘʭ çʉʪʨʘʪʠʛʨʘ-

ʬʠʷè ʠ çʀʥʪʨʫʟʠʚʥʳʡ ʤʘʛʤʘʪʠʟʤè, ʚʳʧʦʣʥʝʥʳ ɽ. ɺ. ʄʦʣʯʘʥʦʚʦʡ. ʊʝʢʩʪʦʚʳʝ ʧʨʠʣʦʞʝʥʠʷ 1, 2 ʠ 
5 ʩʦʩʪʘʚʣʝʥʳ ɸ. ɺ. ɾʜʘʥʦʚʳʤ ʠ ɺ. ɸ. ʆʙʦʜʦʚʳʤ; 3, 4, 6ï8 ï ɸ. ɺ. ɾʜʘʥʦʚʳʤ; 9ï12 ï 
ɸ. ɺ. ɾʜʘʥʦʚʳʤ ʠ ɽ. ɺ. ʄʦʣʯʘʥʦʚʦʡ. ʆʬʦʨʤʣʝʥʠʝ ʨʠʩʫʥʢʦʚ ʚ ʟʘʧʠʩʢʝ ʚʳʧʦʣʥʝʥʦ ʀ. ɺ. ʃʝʙʝʜʴ, 
ʪʝʢʩʪʘ ï ɺ. ɸ. ʆʙʦʜʦʚʳʤ ʠ ɽ. ɺ. ʄʦʣʯʘʥʦʚʦʡ. ʀʤʠ ʞʝ, ʧʨʠ ʫʯʘʩʪʠʠ ʅ. ʅ. ʂʦʧʳʣʦʚʦʡ ʠ ʪʝʭʥʠʯʝ-
ʩʢʦʤ ʩʦʜʝʡʩʪʚʠʠ ʅ. ɺ. ʄʫʜʨʦʚʦʡ ʠ ʉ. ʅ. ɻʘʣʠʰʝʚʦʡ, ʧʦʜʛʦʪʦʚʣʝʥʘ ʵʣʝʢʪʨʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʚ 
ʩʠʩʪʝʤʝ ADK. ɺ. ɸ. ʆʙʦʜʦʚʳʤ ʩʦʩʪʘʚʣʝʥʳ ADK-ʣʝʛʝʥʜʳ ʚʩʝʭ ʪʨʝʭ ʦʙʷʟʘʪʝʣʴʥʳʭ ʢʘʨʪ ʤʘʩʰʪʘ-
ʙʘ 1 : 200 000. 
ʂ ʢʦʤʧʴʶʪʝʨʥʦʡ ʢʦʤʧʦʥʦʚʢʝ ʙʦʣʴʰʠʥʩʪʚʘ ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʩʧʝ-

ʮʠʘʣʠʩʪʳ ʩʪʦʨʦʥʥʠʭ ʦʨʛʘʥʠʟʘʮʠʡ: ʃ. ɺ. ɼʠʤʦʚʘ (ɿɸʆ çɻɻʂ ʄʀʈɽʂʆè, ʛ. ʉʳʢʪʳʚʢʘʨ), 
ɸ. ʅ. ɼʫʜʥʠʢ (ʉʧʝʮʀʂʎ ʈɻ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), ʉ. ɸ. ʈʝʥʝʚʘ (ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, 
ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ); ʚʦ ɺʉɽɻɽʀ ʦʥʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ɸ. ɻ. ʉʳʨʮʝʚʳʤ, ɺ. ɸ. ʆʙʦʜʦʚʳʤ, 
ɽ. ɺ. ʄʦʣʯʘʥʦʚʦʡ, ʀ. ɺ. ʃʝʙʝʜʴ, ʃ. ɸ. ʀʚʘʥʦʚʳʤ, ʉ. ʅ. ɻʘʣʠʰʝʚʦʡ, ʇ. ʀ. ʂʘʨʯʝʚʩʢʠʤ, 
ʊ. ʃ. ʇʦʣʷʥʩʢʦʡ, ʅ. ʌ. ʇʦʣʷʢʦʚʦʡ, ɸ. ɺ. ʏʝʨʢʘʰʠʥʳʤ, ʀ. ɺ. ɺʝʨʙʠʮʢʠʤ. 
ɸʚʪʦʨʳ ʧʨʠʟʥʘʪʝʣʴʥʳ ɸ. ʄ. ʄʘʨʝʠʯʝʚʫ, ʠʥʠʮʠʠʨʦʚʘʚʰʝʤʫ ʧʦʩʪʘʥʦʚʢʫ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ, ʊ. ʅ. ʂʦʨʝʥʴ. ʆ. ʃ. ʂʦʩʦʚʦʡ (ʌɻʋʇ çɺʉɽɻɽʀè), ɹ. ɼ. ʄʘʛʘʜʝʝʚʫ, ʈ. ɸ. ʍʘʤʠʪʦʚʫ, 
ɸ. ʃ. ʏʝʨʥʦʚʫ, ɸ. ʀ. ɻʨʝʰʠʣʦʚʫ, ʀ. ʉ. ɸʥʠʩʠʤʦʚʫ, ɽ. ɺ. ʇʦʧʦʚʫ, ʊ. ɺ. ʂʣʠʤʝʥʢʦ, 
ʈ. ɸ. ɻʫʬʨʘʥʦʚʫ (ʋʧʨʘʚʣʝʥʠʝ ʧʦ ʥʝʜʨʘʤ ʈɹ, ʛ. ʋʬʘ), ɻ. ʇ. ʂʫʟʥʝʮʦʚʫ, ʊ. ʅ. ʉʫʨʠʥʫ (ʂʇʈ ʧʦ 
ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ), ɺ. ɺ. ʇʘʚʣʦʚʫ, ɸ. ɸ. ɿʘʭʘʨʦʚʫ, ɺ. ʂ. ʉʝʤʝʥʜʷʝʚʫ, ʉ. ɺ. ʉʫʨʠʥʫ, 
ɺ. ɸ. ɻʘʚʨʠʣʦʚʫ, ɸ. ɸ. ʄʘʢʫʰʠʥʫ (ʆɸʆ çɹʘʰʢʠʨʛʝʦʣʦʛʠʷè), ɿ. ʄ. ʠ ɽ. ʂ. ɻʫʨʝʝʚʳʤ (ʛ. ʋʯʘʣʳ), 
ɺ. ɸ. ʐʫʧʠʢʦʚʫ (ɿɸʆ çɹʘʰʟʦʣʦʪʦè, ʛʛ. ʋʬʘ, ʋʯʘʣʳ), ʖ. ʅ. ɸʬʘʥʘʩʴʝʚʫ, ʉ. ɸ. ɹʝʣʷʢʦʚʫ, 
ɺ. ʇ. ʄʫʨʢʠʥʫ, ɽ. ɸ. ɹʝʣʛʦʨʦʜʩʢʦʤʫ, ɺ. ʄ. ʄʦʩʝʡʯʫʢʫ, ɸ. ɺ. ʗʨʢʦʚʦʡ 
(ʌɻʋɻʇ çʏʝʣʷʙʠʥʩʢʛʝʦʩʲʝʤʢʘè), ɹ. ʂ. ʃʴʚʦʚʫ (ʉʇʙɻʋ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), ɺ. ʅ. ʇʫʯʢʦʚʫ, 
ɺ. ʀ. ʂʦʟʣʦʚʫ, ʀ. ɹ. ʉʝʨʘʚʢʠʥʫ, ɽ. ɺ. ʏʠʙʨʠʢʦʚʦʡ, ʆ. ɸ. ɿʘʭʘʨʦʚʫ (ʀɻ ʋʬ ʅʎ ʈɸʅ, ʛ. ʋʬʘ), 
ɹ. ʅ. ɸʫʣʦʚʫ (ʌɻʋʅʇʇ çɸʵʨʦʛʝʦʣʦʛʠʷè, ʛ. ʄʦʩʢʚʘ), ɺ. ʀ. ɹʦʛʘʪʦʚʫ (ʄɻɻɸ, ʛ. ʄʦʩʢʚʘ), 
ʖ. ɸ. ʂʦʩʪʠʮʠʥʫ (ʀʄɻʈʕ ʈɸʅ, ʛ. ʄʦʩʢʚʘ), ʄ. ʉ. ʈʘʧʦʧʦʨʪʫ, ɺ. ɺ. ʐʘʣʘʛʠʥʦʚʫ 
(ʆɸʆ çʋɻʉʕè, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ), ʃ. ɼ. ʅʘʷʢʩʦʚʦʡ, ʖ. ʇ. ʄʝʥʴʰʠʢʦʚʫ (ɹʘʞʝʥʦʚʩʢʘʷ ɻʌʕ, 
ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ) ï ʟʘ ʧʦʤʦʱʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥ-
ʩʫʣʴʪʘʮʠʠ. 
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ɻɽʆʃʆɻʀʏɽʉʂɸʗ ʀɿʋʏɽʅʅʆʉʊʔ 
 
 
ʀʩʪʦʨʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʘʷ: ʫʞʝ ʩ XVII ʩʪʦʣʝʪʠʷ 

ʥʘ ʧʣʦʱʘʜʠ ʠʟʚʝʩʪʥʳ ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʦʣʦʪʦʨʫʜʥʳʝ ʦʙʲʝʢʪʳ, ʘ ʢ ʥʘʯʘʣʫ XIX ʚʝʢʘ ʋʯʘʣʠʥʩʢʠʡ 
ʨʘʡʦʥ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʮʝʥʪʨʦʚ ʟʦʣʦʪʦʜʦʙʳʯʠ ʥʘ ʖʞʥʦʤ ʋʨʘʣʝ. ɸʥʘʣʠʟ ʨʘʥʥʠʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʜʘʥ ʚ ʦʙʲʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʝ ʢ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ ʤʘʩʰʪʘʙʘ 1 : 200 000 ʧʝʨʚʦʛʦ ʧʦʢʦ-
ʣʝʥʠʷ [34], ʧʦʵʪʦʤʫ ʟʜʝʩʴ ʤʳ ʦʛʨʘʥʠʯʠʤʩʷ ʣʠʰʴ ʧʝʨʝʯʠʩʣʝʥʠʝʤ ʛʣʘʚʥʳʭ ʚʝʭ ʠ ʠʤʝʥ. 
ʆʙʱʝʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ, ʯʝʤ ʩʪʘ ʣʝʪ (ʜʦ ʪʨʠʜʮʘʪʳʭ ʛʦʜʦʚ XX ʚʝ-

ʢʘ) ʙʘʟʠʨʦʚʘʣʠʩʴ ʥʘ ʝʜʠʥʠʯʥʳʭ ʨʘʟʨʦʟʥʝʥʥʳʭ ʤʘʨʰʨʫʪʥʳʭ ʧʝʨʝʩʝʯʝʥʠʷʭ, ʚʧrʦʣʥʝʥʥʳʭ 
ʇ. ʉ. ʇʘʣʣʘʩʦʤ, ɸ. ʇ. ʂʘʨʧʠʥʩʢʠʤ, ʅ. ʌ. ʏʝʨʥʳʰʝʚʳʤ, ʄ. ʕ. ʗʥʠʰʝʚʩʢʠʤ, ɼ. ɺ. ʅʘʣʠʚʢʠʥʳʤ. 
ʉʝʡʯʘʩ ʦʥʠ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʪʦʣʴʢʦ ʠʩʪʦʨʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. ʉ 1930-ʭ ʧʦ ʥʘʯʘʣʦ 1950-ʭ ʛʦʜʦʚ 
ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʩʦʟʜʘʥʳ ʧʝʨʚʳʝ (ʚʝʩʴʤʘ ʨʘʟʣʠʯʥʳʝ ʫ ʨʘʟʥʳʭ 
ʘʚʪʦʨʦʚ) ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʩʭʝʤʳ ʧʘʣʝʦʟʦʷ ʠ ʜʦʢʝʤʙʨʠʷ. ʋʪʦʯʥʝʥʦ, ʭʦʪʷ ʠ ʪʨʘʢʪʫʝʪʩʷ ʥʝʦʜʥʦ-
ʟʥʘʯʥʦ, ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ. ʉʫʱʝʩʪʚʝʥʥʦ ʜʝʪʘʣʠʟʠʨʦʚʘʥʘ ʧʝʪʨʦʛʨʘʬʠʷ ʚʫʣʢʘ-
ʥʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʧʘʨʘʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʢʨʫʧʥʝʡʰʠʭ ʠʥʪʨʫʟʠʡ. ʕʪʦʪ 
ʧʝʨʠʦʜ ʩʚʷʟʘʥ ʩ ʠʤʝʥʘʤʠ ʆ. ɻ. ɻʦʨʷʠʥʦʚʦʡ ʠ ʕ. ɸ. ʌʘʣʴʢʦʚʘ (1931ï1937 ʛʛ.), 
ʅ. ʅ. ɼʠʥʛʝʣʴh ʪʝʜʪʘ (1932ï1933 ʛʛ.), ʆ. ɸ. ʅʝʩʪʦʷʥʦʚʦʡ (1932ï1946 ʛʛ.), ɺ. ʉ. ʂʦʧʪʝʚʘ-
ɼʚʦʨʥʠʢʦʚʘ (1933ï1940 ʛʛ.), ʂ. ɸ. ʃʴʚʦʚʘ (1935ï1939 ʛʛ.), ɼ. ɻ. ʆʞʠʛʘʥʦʚʘ (1937ï1951 ʛʛ.), 
ɸ. ʀ. ʆʣʣʠ (1937ï1955 ʛʛ.), ɸ. ʅ. ɿʘʚʘʨʠʮʢʦʛʦ (1944 ʛ.), ɽ. ɸ. ʄʫʨʘʚʴʝʚʦʡ (1946 ʛ.), 
ɻ. ɸ. ʃʝʥʥʳʭ (1947ï1949 ʛʛ.), ɸ. ʀ. ʀʚʘʥʦʚʘ (1949 ʛ.), ɸ. ɸ. ʠ ʅ. ʇ. ʄʘʣʘʭʦʚʳʭ (1949 ʛ.). ʉ 
1939 ʛ. ʛʝʦʣʦʛʘʤʠ ɹʘʰʢʠʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʅ. ɺ. ɹʘʰʝʥʠʥʦʡ ʠ ʀ. ɺ. ʆʨʣʦʚʘ 
ʥʘʯʘʪʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʚʦʩʪʦʯʥʦʤ 
ʩʢʣʦʥʝ ʖʞʥʦʛʦ ʋʨʘʣʘ. 
ɺ 1932ï1936 ʛʛ. ʅ. ʅ. ɹʦʨʦʜʘʝʚʩʢʠʤ ʠ ʄ. ɹ. ɹʦʨʦʜʘʝʚʩʢʦʡ ʠʟʫʯʝʥʳ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷ ʟʦʣʦʪʘ ʋʯʘʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ɺ 1939 ʛ. ʩʦʪʨʫʜʥʠ-
ʢʘʤʠ ʪʨʝʩʪʘ çɹʘʰʟʦʣʦʪʦè ʍ. ɸ. ʐʘʬʝʝʚʳʤ, ʀ. ʄ. ɼʦʣʛʘʣʝʤ, ʀ. ʄ. ɻʘʨʠʧʦʚʳʤ ʩʦʚʤʝʩʪʥʦ ʩ ʛʝʦ-
ʣʦʛʘʤʠ ʠ ʛʝʦʬʠʟʠʢʘʤʠ ɺʉɽɻɽʀ ɸ. ʀ. ɼʝʤʯʫʢʦʤ, ʃ. ɸ. ɹʘʞʝʥʦʚʳʤ ʠ ʜʨ. ʦʪʢʨʳʪʦ ʢʨʫʧʥʦʝ ʋʯʘ-
ʣʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʤʝʜʠ ʠ ʮʠʥʢʘ. ɺ 1952 ʛ. ʚʳʷʚʣʝʥʦ ʝʱʝ ʦʜʥʦ ʢʨʫʧʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ 
ʪʦʛʦ ʞʝ ʪʠʧʘ ï ʠʤ. XIX ʧʘʨʪʩʲʝʟʜʘ (ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʠ ï ʇ. ʀ. ʆʪʪʦ ʠ ʃ. ɻ. ʊʝʨʝʰʢʠʥ, ʪʨʝʩʪ 
çɹʘʰʟʦʣʦʪʦè). ɼʘʥʥʳʝ ʩʦʙʳʪʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 
ʜʘʣʴʥʝʡʰʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ. ʀʩʪʦʨʠʷ ʦʪʢʨʳʪʠʷ ʵʪʠʭ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʢʦʣʯʝʜʘʥʥʳʭ 
ʦʙʲʝʢʪʦʚ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʨʦʙʥʦ ʠ ʫʚʣʝʢʘʪʝʣʴʥʦ ʠʟʣʦʞʝʥʘ ʇ. ʀ. ʇʠʨʦʞʢʦʤ [32]. 
ɺ 1955ï1956 ʛʛ. ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʆ. ɸ. ʅʝʩʪʦʷʥʦʚʦʡ (ɺʉɽɻɽʀ) ʠ ɻ. ɸ. ʃʝʥʥʳʭ (ʖʞʥʦʫʨʘʣʴʩʢʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ) 
ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɺ. ʄ. ʉʝʨʛʠʝʚʩʢʦʛʦ ʜʣʷ ʣʠʩʪʘ N-40-XVIII ʩʦʩʪʘʚʣʝʥʳ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʠ çʨʝ-
ʛʠʩʪʨʘʮʠʦʥʥʘʷè ʢʘʨʪʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʤʘʩʰʪʘʙʘ 1 : 200 000 ʩ ʦʙʲʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʦʡ, 
ʠʟʜʘʥʥʦʡ ʚ 1959 ʛ. [32]. ɼʘʥʥʳʡ ʢʦʤʧʣʝʢʪ ʷʚʣʷʣʩʷ ʧʝʨʚʳʤ ʚ ʩʦʩʪʘʚʝ ʙʦʣʴʰʦʡ ʛʨʫʧʧʳ ʩʨʝʜʥʝ-
ʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʖʞʥʦʛʦ ʋʨʘʣʘ, ʠʟʜʘʥʠʝ ʢʦʪʦʨʳʭ ʟʘʚʝʨʰʝʥʦ ʢ ʥʘʯʘʣʫ 1960-ʭ ʛʦʜʦʚ. ɺʧʝʨʚʳʝ 
ʚʩʝ ʘʩʧʝʢʪʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʨʘʡʦʥʘ ʦʩʚʝʱʝʥʳ ʢʦʤʧʣʝʢʩʥʦ ʠ ʩ ʝʜʠʥʳʭ ʧʦʟʠʮʠʡ. ʇʨʠ 
ʨʘʩʯʣʝʥʝʥʠʠ ʚʝʨʭʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ ɹʘʰʢʠʨʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ ʧʨʠʤʝʥʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʢʣʘʩʩʠ-
ʬʠʢʘʮʠʷ ʆ. ʇ. ɻʦʨʷʠʥʦʚʦʡ (ʩ ʫʪʦʯʥʝʥʠʷʤʠ ɸ. ʀ. ʀʚʘʥʦʚʘ), ʪʝʧʝʨʴ ʫʞʝ ʩʪʘʚʰʘʷ ʪʨʘʜʠʮʠʦʥʥʦʡ. 
ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʪʨʘʪʠʛʨʘʬʠʷ ʟʦʥʳ ʋʨʘʣʪʘʫ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʫʞʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 
ɼ. ɻ. ʆʞʠʛʘʥʦʚʳʤ, ʠʟ-ʟʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʫʚʷʟʢʠ ʩʦ ʩʤʝʞʥʳʤ ʩʝʚʝʨʥʳʤ ʣʠʩʪʦʤ ʚʩʝ ʨʘʟʚʠʪʳʝ 
ʟʜʝʩʴ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʶʨʤʘʪʠʥʠʷ, ʢʘʨʘʪʘʚʠʷ ʠ ʚʝʥʜʘ ʦʙʲʝʜʠʥʝʥʳ ʚ ʝʜʠʥʫʶ ʢʠʨʷʙʠʥʩʢʫʶ ʩʚʠʪʫ 
ʢʝʤʙʨʠʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʧʦʨʦʜ ʄʘʛʥʠʪʦʛʦʨʩʢʦʛʦ 
ʧʨʦʛʠʙʘ ʧʨʘʚʦʤʝʨʥʦ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʭʝʤʘ ʃ. ʉ. ʃʠʙʨʦʚʠʯʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ 1932ï1936 ʛʛ. ʥʘ 
ʙʦʣʝʝ ʶʞʥʳʭ ʧʣʦʱʘʜʷʭ. ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʣʠʩʪʘ (ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʧʦʥʠʤʘʥʠʠ ï ʋʡʩʢʦ-ʅʦʚʦ-
ʦʨʝʥʙʫʨʛʩʢʘʷ ʠ ʂʦʯʢʘʨʩʢʦ-ɸʜʘʤʦʚʩʢʘʷ ʟʦʥʳ) ʚʳʜʝʣʝʥʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʝ 
ʦʪʣʦʞʝʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʥʪʝʥʩʠʚʥʦ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʧʦʨʦʜʳ. ʉʫʱʝʩʪʚʝʥʥʦ 
ʪʝʨʨʠʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʩʪʦʯʥʦʛʦ ʧʦʜʥʦʞʴʷ ʭʨ. ʋʨʘʣʪʘʫ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʫʟʢʦʡ ʧʦʣʦʩʦʡ 
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ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʟʘʧʘʜʫ ʦʪ ɻʣʘʚʥʦʛʦ ʋʨʘʣʴʩʢʦʛʦ ʨʘʟʣʦʤʘ (ʥʳʥʝ ï ʦʨʜʦʚʠʢ) ʦʪʦʞʜʝʩʪʚʣʷʶʪʩʷ 
ʘʚʪʦʨʘʤʠ ʩ ʟʠʛʘʟʠʥʦ-ʢʦʤʘʨʦʚʩʢʦʡ ʠ ʟʠʣʴʤʝʨʜʘʢʩʢʦʡ ʩʚʠʪʘʤʠ ʜʦʢʝʤʙʨʠʷ ɹʘʰʢʠʨʩʢʦʛʦ ʘʥʪʠʢʣʠ-
ʥʦʨʠʷ. ɺ ʟʘʧʠʩʢʝ ʚʳʧʦʣʥʝʥʦ ʪʱʘʪʝʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʠ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, ʪʝʢʪʦʥʠ-
ʢʠ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʨʘʡʦʥʘ. ʉʦʩʪʘʚʣʝʥʳ ʧʦʣʥʳʝ (ʜʣʷ ʪʦʛʦ ʚʨʝʤʝʥʠ) ʩʧʠʩʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ 
ʧʨʦʷʚʣʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʍʦʪʷ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʨʢʘʤ ʢʘʨʪʘ ʚʦ ʤʥʦʛʠʭ ʩʚʦʠʭ ʵʣʝ-
ʤʝʥʪʘʭ ʚʳʛʣʷʜʠʪ ʘʨʭʘʠʯʥʦʡ, ʝʝ ʟʥʘʯʝʥʠʝ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ: ʙʫʜʫʯʠ ʧʝʨʚʳʤ ʩʝʨʴʝʟʥʳʤ ʦʙʦʙ-
ʱʝʥʠʝʤ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ, ʥʦ ʨʘʟʨʦʟʥʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʥʘ ʝʱʝ ʜʦʣʛʦʝ ʚʨʝʤʷ ʷʚʣʷʣʘʩʴ 
ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 
ʇʨʠ ʦʙʟʦʨʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʦʙʱʝʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʛʝʦʤʦʨʬʦ-

ʣʦʛʠʠ, ʛʝʦʬʠʟʠʢʠ, ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʨʘʡʦʥʘ, ʤʳ ʩʪʘʨʘʣʠʩʴ ʜʘʪʴ ʢʨʘʪʢʠʡ 
ʢʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʣʠʰʴ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʩʣʝ ʧʦʜʛʦʪʦʚʢʠ ʢ ʠʟʜʘ-
ʥʠʶ ɻʦʩʛʝʦʣʢʘʨʪʳ-200 ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʡ ʨʘʟʙʦʨ ʚʟʛʣʷʜʦʚ ʪʝʭ ʠʣʠ ʠʥʳʭ 
ʘʚʪʦʨʦʚ ʥʘ ʩʪʨʘʪʠʛʨʘʬʠʶ, ʤʘʛʤʘʪʠʟʤ, ʪʝʢʪʦʥʠʢʫ, ʤʠʥʝʨʘʛʝʥʠʶ ʠ ʪ. ʜ., ʢʦʪʦʨʳʝ ʚ ʧʨʠʥʮʠʧʝ ʤʦ-
ʛʫʪ ʪʨʘʢʪʦʚʘʪʴʩʷ ʥʝʦʜʥʦʟʥʘʯʥʦ, ʧʨʠʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʣʘʚʘʭ ʦʙʲʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩ-
ʢʠ. ʋʯʠʪʳʚʘʷ ʧʦʠʩʪʠʥʝ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʢʦʧʣʝʥʥʳʭ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʢʘʨʪʦʛʨʘʬʠ-
ʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʣʠʪʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʥʳʡ ʦʙʲʝʤ ʪʝʢʩʪʘ, ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩ-
ʩʤʦʪʨʝʪʴ ʦʪʜʝʣʴʥʦ ʢʘʞʜʫʶ ʨʘʙʦʪʫ. ʇʦʵʪʦʤʫ ʦʥʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʛʨʫʧʧʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʘ ʠʟ-
ʣʦʞʝʥʠʝ ʜʘʝʪʩʷ ʚ ʨʘʤʢʘʭ ʧʷʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʨʫʧʥʳʭ ʧʝʨʠʦʜʦʚ, ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ ʭʘʨʘʢ-
ʪʝʨʥʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʧʝʮʠʬʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʧʠʩʘʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʢʘʨʪʦʛʨʘʤʤʘʤʠ ʠʟʫ-
ʯʝʥʥʦʩʪʠ. ʇʦʩʣʝʜʥʠʝ ʦʛʨʘʥʠʯʝʥʳ ʨʘʤʢʘʤʠ ʣʠʩʪʘ N-40-XVIII, ʧʦʩʢʦʣʴʢʫ ʨʘʙʦʪʳ ʧʦ ʝʛʦ ʦʙʨʘʤ-
ʣʝʥʠʶ ʫʞʝ ʟʘʚʝʨʰʝʥʳ, ʚʝʜʫʪʩʷ ʠʣʠ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ɻʉʈ-200 ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʷʟʢʘ ʩ ʩʦʧʨʝ-
ʜʝʣʴʥʳʤʠ ʧʣʦʱʘʜʷʤʠ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦ ʢʘʨʪʘʤ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʛʝʦ-
ʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʳʯʥʦ ʩʦʧʨʦʚʦʞʜʘʶʪ ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʝ, ʧʦʠʩʢʦʚʳʝ ʠ ʨʘʟʚʝʜʦʯʥʳʝ 
ʨʘʙʦʪʳ, ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʘʨʪʦʛʨʘʤʤʘʭ (ʨʠʩ. 1 ʠ 2) ʦʥʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʤʝʩʪʥʦ. ɺʩʝ 
ʤʘʪʝʨʠʘʣʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʛʝʦʬʠʟʠʯʝʩʢʦʤʫ ʠʟʫʯʝʥʠʶ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʪʨʝʭ ʢʘʨʪʦ-
ʛʨʘʤʤʘʭ, ʨʘʟʜʝʣʴʥʦ ʧʦ ʚʠʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʨʠʩ. 3, 4, 5). ʅʫʤʝʨʘʮʠʷ ʚ ʩʧʠʩʢʝ ʣʠʪʝʨʘʪʫʨʳ ʠ ʥʘ 
ʢʘʨʪʦʛʨʘʤʤʘʭ ʠʜʝʥʪʠʯʥʘ. 
ʉ ʩʝʨʝʜʠʥʳ 1950-ʭ ʜʦ ʩʝʨʝʜʠʥʳ 1960-ʭ ʛʦʜʦʚ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʝʨʚʳʝ ʨʝʛʫʣʷʨʥʳʝ ʛʝʦʣʦʛʠ-

ʯʝʩʢʠʝ ʩʲʝʤʢʠ ʤʘʩʰʪʘʙʘ 1 : 50 000, ʥʝʨʝʜʢʦ ʧʝʨʝʢʨʳʚʘʶʱʠʝ ʜʨʫʛ ʜʨʫʛʘ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ, ʚ 
ʯʘʩʪʥʦʩʪʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʗ. ʗ. ɺʝʮʣʝʨʘ [97], ʊ. ʀ. ʌʨʦʣʦʚʦʡ [300], ʉ. ɸ. ɿʦʨʠʥʘ [150], ʭʦʪʷ ʠ 
ʟʘʷʚʣʝʥʳ ʢʘʢ çʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʝ ʨʘʙʦʪʳè, ʜʘʞʝ ʧʦ ʤʝʨʢʘʤ ʪʝʭ ʣʝʪ ʪʘʢʦʚʳʤʠ ʥʝ ʷʚʣʷʶʪʩʷ; ʩʢʦ-
ʨʝʝ ʦʥʠ ʙʣʠʟʢʠ ʢ ʪʝʤʘʪʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ ʯʨʝʟʚʳʯʘʡʥʘʷ ʥʝʨʘʚʥʦʤʝʨ-
ʥʦʩʪʴ ʤʘʨʰʨʫʪʥʦʡ ʩʝʪʠ, ʙʦʣʴʰʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʤʘʨʰʨʫʪʦʚ ʠ ʥʠʟʢʘʷ ʠʭ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ, 
ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɸʌʄ ʠ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʦʪʩʫʪʩʪʚʠʝ ʙʫʨʝʥʠʷ, ʩʣʘʙʘʷ ʧʦʠʩʢʦ-
ʚʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ɼʨʫʛʠʝ ʞʝ ʨʘʙʦʪʳ [86, 124, 178, 259, 311] ʠʤʝʣʠ ʭʘʨʘʢʪʝʨ ʪʠʧʠʯʥʳʭ çʧʦ-
ʣʠʩʪʥʳʭè ʩʲʝʤʦʢ, ʩʦʯʝʪʘʣʠʩʴ ʩ ʦʙʱʠʤʠ ʧʦʠʩʢʘʤʠ ʠ ʚʧʦʣʥʝ ʢʦʥʜʠʮʠʦʥʥʳ ʜʣʷ ʪʦʛʦ ʚʨʝʤʝʥʠ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ 1968 ʛʦʜʫ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʣʠʩʪʘ N-40-XVIII ʙʳʣʘ ʧʦʢʨʳʪʘ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ 
ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʲʝʤʢʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ɻʉ-50 ʧʦʣʫʯʝʥʦ ʤʥʦʛʦ ʥʦʚʦʛʦ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, 
ʩʫʱʝʩʪʚʝʥʥʦ ʜʝʪʘʣʠʟʠʨʦʚʘʥʦ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʧʨʦʚʝʜʝʥʳ ʤʘʩʩʦʚʳʝ ʧʦʠʩʢʠ ʤʝʩʪʦʨʦʞ-
ʜʝʥʠʡ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʯʚʝʥʥʘʷ ʤʝʪʘʣʣʦʤʝʪʨʠʯʝʩʢʘʷ ʠ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʘʷ ʩʲʝʤ-
ʢʠ, ʰʣʠʭʦʚʦʝ ʦʧʨʦʙʦʚʘʥʠʝ. ɺʳʷʚʣʝʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʨʫʜʦʧʨʦʷʚʣʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, 
ʧʫʥʢʪʦʚ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʤʦʥʦʵʣʝʤʝʥʪʥʳʭ ʠ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ (ʧʣʦʱʘʜ-
ʥʳʭ ʠ ʪʦʯʝʯʥʳʭ). ʉʦʟʜʘʥʘ ʬʘʢʪʦʣʦʛʠʯʝʩʢʘʷ ʙʘʟʘ ʜʣʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ 
ʧʦʩʪʘʥʦʚʢʠ ʜʝʪʘʣʴʥʳʭ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ. ɽʩʪʝʩʪʚʝʥʥʦ, ʠ ʵʪʠ ʩʲʝʤʢʠ ʥʝ ʩʚʦʙʦʜʥʳ ʦʪ ʥʝʜʦʩʪʘʪ-
ʢʦʚ, ʦʩʥʦʚʥʤrʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʣʦʭʘʷ ʫʚʷʟʢʘ ʩ ʩʦʩʝʜʥʠʤʠ ʧʣʦʱʘʜʷʤʠ, ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ 
ʦʙʲʝʤʳ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, ʩʣʘʙʘʷ ʬʘʫʥʠʩʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʚʳʜʝʣʷʝʤʳʭ ʩʪʨʘʪʦʥʦʚ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ ʚʦʧʨʦʩʘʤ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʧʘʣʝʦʚʫʣʢʘʥʦʣʦ-
ʛʠʠ. 
ʂ ʥʘʯʘʣʫ 1960-ʭ ʛʦʜʦʚ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ N-40-XVIII ʫʞʝ ʙʳʣʠ ʚʳ-

ʧʦʣʥʝʥʳ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ: ʘʵʨʦʤʘʛʥʠʪʥʘʷ ʩʲʝʤʢʘ (ʚʳʩʦʪʘ ʧʦʣʝʪʘ 
300 ʤ; ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ Ñ30 ʛʘʤʤ) ʥʘ ʟʘʧʘʜʥʦʡ ʧʦʣʦʚʠʥʝ ʧʣʦʱʘʜʠ [66] ʠ ʛʨʘʚʠʤʝʪʨʠʷ (ʩʝʯʝ-
ʥʠʝ 2 ʤɻʘʣ) ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʝʝ ʯʘʩʪʷʭ [123, 305]. ʉʦʩʪʘʚʣʝʥʳ ʢʘʨʪʘ ʠʟʦʘʥʦʤʘʣ 
ÞT ʠ Þ,̀ ʢʘʨʪʳ ʘʥʦʤʘʣʠʡ ʩʠʣʳ ʪʷʞʝʩʪʠ ʚ ʨʝʜʫʢʮʠʠ ɹʫʛʝ, ʩʭʝʤʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʠ 
ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ. ʅʘ ʧʨʠʣʘʛʘʝʤʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ ʦʪʨʘʞʝʥʳ ʩʘʤʳʝ ʦʙʱʠʝ 
ʯʝʨʪʳ ʩʪʨʦʝʥʠʷ ʧʣʦʱʘʜʠ; ʭʦʨʦʰʦ ʩʯʠʪʳʚʘʶʪʩʷ ʵʣʝʤʝʥʪʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʪʝʢʪʦʥʠʢʠ ʠ ʥʘʠʙʦʣʝʝ 
ʢʨʫʧʥʳʝ ʠʥʪʨʫʟʠʠ. ɺ ʥʘʯʘʣʝ 1960-ʭ ʛʦʜʦʚ ʚ ʩʚʷʟʠ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʧʝʨʚʳʭ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ 
ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʢʘʢ ʦʧʝʨʝʞʘʶʱʠʝ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʠʤ ʩʪʘʚʷʪʩʷ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ [88, 
128, 179, 219, 288, 291], ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʝ [78, 151, 224, 230] ʠʣʠ ʢʦʤʧʣʝʢʩʥʳʝ [76, 77, 95, 
102] ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʚ ʤʘʩʰʪʘʙʝ 1 : 50 000 ʠ 1 : 25 000. ʀʤʠ ʧʦʢʨʳʪʘ ʧʦʯʪʠ ʚʩʷ ʧʨʦʝʢʪ-
ʥʘʷ ʧʣʦʱʘʜʴ. ɼʝʪʘʣʠʟʠʨʦʚʘʥʘ ʦʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʡʦʥʘ, ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʛʣʫʙʠʥʥʦʡ ʪʝʢʪʦʥʠ-
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ʢʝ, ʫʪʦʯʥʝʥʳ ʛʨʘʥʠʮʳ ʠ ʤʦʨʬʦʣʦʛʠʷ ʠʥʪʨʫʟʠʚʥʳʭ ʪʝʣ, ʧʨʦʩʣʝʞʝʥʳ ʟʦʥʳ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝ-
ʥʠʡ, ʦʧʨʝʜʝʣʝʥʳ ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʤʦʱʥʦʩʪʴ ʤʝʟʦʟʦʡʩʢʦïʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, 
ʚʳʜʝʣʝʥ ʨʷʜ ʫʯʘʩʪʢʦʚ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʤʝʜʥʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʠ ʙʣʘʛʦʨʦʜ-
ʥʦʤʝʪʘʣʣʴʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ, ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʜʘʣʴʥʝʡʰʠʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠ-
ʯʝʩʢʠʭ ʨʘʙʦʪ. ʅʘ ʦʜʥʦʤ ʠʟ ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ ʚ 1962 ʛ. ʙʫʨʝʥʠʝʤ ʙʳʣʠ ʚʩʢʨʳʪʳ ʢʦʣʯʝʜʘʥʥʳʝ ʨʫʜʳ 
(ʊʘʰ̫ɹʨʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ). ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʠʟʫʯʝʥʠʶ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ 
ʧʦʨʦʜ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʫʧʦʤʷʥʫʪʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʫʩʪʘʨʝʚʰʝʡ (ʧʦ ʩʦʚʨʝ-
ʤʝʥʥʳʤ ʧʦʥʷʪʠʷʤ) ʘʧʧʘʨʘʪʫʨʝ, ʤʘʪʝʨʠʘʣʳ ʵʪʠʭ ʩʲʝʤʦʢ ʧʨʠʛʦʜʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʝʡʯʘʩ. 

 

 
ʈʠʩ. 1. ʂʘʨʪʦʛʨʘʤʤʘ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ N-40-XVII. 

ʂʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʝ ʨʘʙʦʪʳ. 
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ʈʠʩ. 2. ʂʘʨʪʦʛʨʘʤʤʘ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ N-40-XVII. ʉʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʦʠʩʢʦʚʳʝ ʠ ʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ. 
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ʈʠʩ. 3. ʂʘʨʪʦʛʨʘʤʤʘ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ N-40-XVII. ɻʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʠ 

ʛʨʘʚʠʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ. 
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ʈʠʩ. 4. ʂʘʨʪʦʛʨʘʤʤʘ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ N-40-XVII. ʄʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʝ 

ʠ ʤʘʛʥʠʪʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ. 

 
ʇʨʠʤʝʨʥʦ ʚ ʪʝ ʞʝ ʩʨʦʢʠ, ʯʪʦ ʠ ɻʉ-50, ʦʩʦʙʝʥʥʦ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʚ 1959 ʛ. ʤʝʜʥʦʢʦʣʯʝʜʘʥʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʆʟʝʨʥʦʛʦ, ʥʘʯʠʥʘʶʪʩʷ ʧʣʘʥʦʤʝʨʥʳʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 
ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ (1 : 50 000, 1 : 25 000) ʧʦʠʩʢʦʚʳʝ ʨʘʙʦʪʳ ʥʘ ʤʝʜʴ, ʮʠʥʢ, ʩʚʠʥʝʮ, ʥʠʢʝʣʴ, 
ʢʦʨʝʥʥʦʝ ʠ ʨʦʩʩʳʧʥʦʝ ʟʦʣʦʪʦ, ʩʪʨʦʡʤʘʪʝʨʠʘʣʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʤʝʥʘʤʠ ʄ. ʐ. ɹʠʢʦʚʘ, 
ɹ. ɻ. ɻʘʣʠʫʣʣʠʥʘ, ʉ. ɹ. ʗʱʠʥʠʥʘ, ʀ. ʇ. ɽʨʤʦʣʘʝʚʘ, ʇ. ʗ. ʃʦʙʘʥʦʚʘ, ʇ. ɸ. ɿʝʥʢʦʚʘ ʠ ʜʨʫʛʠʭ ʛʝʦ-
ʣʦʛʦʚ. ʐʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʛʝʦʭʠʤʠʯʝʩʢʠʝ, ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʭʦʜʢʘ 
ʛʦʨʥʳʭ ʚʨrʘʙʦʪʦʢ, ʙʫʨʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʨʘʙʦʪ ʦʪʢʨʳʪʘ ʮʝʣʘʷ ʩʝʨʠʷ ʥʦʚʳʭ ʧʝʨʩʧʝʢʪʠʚ-
ʥʳʭ ʦʙʲʝʢʪʦʚ (ʉʘʬʘʨʦʚʩʢʦʝ, ʂʘʨʘʛʘʡʣʠʥʩʢʦʝ, ʇʝʨʚʦʤʘʡʩʢʦʝ ʠ ʜʨ.), ʩʜʝʣʘʥʘ ʧʝʨʝʦʮʝʥʢʘ ʨʫʜʦ-
ʥʦʩʥʦʩʪʠ ʠʟʚʝʩʪʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʨʫʜʦʧʨʦ̫ ʚʣʝʥʠʡ (ʂʫʨʧʘʣʳ, ʂʦʥʪʨʦʣʴʥʦʝ, ɹʝʨʝʟʢʘ, ʇʦʜ-
ʛʦʨʥʦʝ ʠ ʜʨ.). ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʦʠʩʢʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʜʝʪʘʣʴʥʳ-
ʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʤʧʣʝʢʩʥʳʤʠ (ʛʨʘʚʠʨʘʟʚʝʜʢʘ, ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʘ, ʠʥʦʛʜʘ ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ) 
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ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ [83, 85, 160, 161, 223, 232, 271, 338, 339]. ʈʝʟʫʣʴʪʘʪʘʤʠ ʠʭ ʷʚʣʷʝʪʩʷ 
ʟʥʘʯʠʪʝʣʥɹʦʝ ʫʪʦʯʥʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʫʯʘʩʪʢʦʚ, ʚʳʷʚʣʝʥʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʘʥʦʤʘ-
ʣʠʡ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʦʨʫʜʝʥʝʥʠʷ. 

 

 
ʈʠʩ. 5. ʂʘʨʪʦʛʨʘʤʤʘ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ N-40-XVII. ʕʣʝʢʪʨʦ- ʠ ʩʝʡʩʤʦʨʘʟ-

ʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ. 

 
ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 1960-ʭ ʛʦʜʦʚ ʄ. ʉ. ʊʝʨʝʱʝʥʢʦ ʚʳʧʦʣʥʝʥʦ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʘʷ ʛʠʜʨʦʛʝʦ-

ʣʦʛʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ ʩ ʜʝʪʘʣʴʥʳʤʠ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʤʠ ʨʘʙʦʪʘʤʠ ʥʘ ʚʦʜʫ ʚ 
ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ [289, 290], ʟʘʚʝʨʰʠʚʰʘʷʩʷ ʩʦʩʪʘʚʣʝʥʠʝʤ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ 
ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1 : 200 000 [54]. 
ɺʳʧʦʣʥʷʝʤʳʝ ʚ 1960-ʝ ʛʦʜʳ ʪʝʤʘʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʆʄʈ ʠʤʝʶʪ ʨʝʟʢʠʡ ʘʢʮʝʥʪ ʚ ʩʪʦ-

ʨʦʥʫ ʤʝʪʦʜʠʢʠ ʧʦʠʩʢʦʚ ʠ ʩʨʝʜʥʝ-ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ [90, 153, 185, 195, 198, 
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209, 246, 279]. ɺ 1958 ʛ. ʃ. ɸ. ʃʦʛʠʥʦʚʦʡ [201] ʩʜʝʣʘʥ ʦʙʦʙʱʘʶʱʠʡ ʦʪʯʝʪ ʧʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ 
ʧʦʠʩʢʘʤ. ɺ 1962 ʛ. ʩʦʩʪʘʚʣʝʥʳ ʩʚʦʜʥʳʝ ʤʝʪʘʣʣʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʢʘʨʪʳ ʤʘʩ-
ʰʪʘʙʘ 1 : 500 000 ɹʘʰʢʠʨʩʢʦʛʦ ʖʞʥʦʛʦ ʋʨʘʣʘ [143]. ɺ 1962ï1963 ʛʛ. ʀ. ɺ. ʐʚʝʮʦʚʳʤ ʚ ʨʘʤʢʘʭ 
ʙʦʣʴʰʦʡ ʪʝʤʘʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ [90] ʦʩʫʱʝʩʪʚʣʝʥʘ ʨʘʟʙʨʘʢʦʚʢʘ ʠʟʚʝʩʪʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʘʥʦ-
ʤʘʣʠʡ ʩ ʫʯʝʪʦʤ ʧʦʣʥʦʪʳ ʪʠʧʦʤʦʨʬʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʵʣʝʤʝʥʪʦʚ ʠ ʚʝʣʠʯʠʥʳ ʠʭ ʩʦʜʝʨʞʘʥʠʡ, ʛʝʥʝ-
ʟʠʩʘ ʠ ʤʦʱʥʦʩʪʠ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ, ʨʘʟʤʝʨʦʚ ʘʥʦʤʘʣʠʡ. ʂʦʣʠʯʝʩʪʚʦ ʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʝ-
ʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʟʘ ʩʯʝʪ ʤʦʥʦʵʣʝʤʝʥʪʥʳʭ ʘʥʦʤʘʣʠʡ. ɸ. ʀ. ʅʘʫʤʢʠʥʦʡ, ɺ. ɽ. ɼʦʣʴʥʠʢʦʚʳʤ ʠ ʜʨ. 
[221] ʚʳʧʦʣʥʝʥʦ ʦʙʦʙʱʝʥʠʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʩʦʩʪʘʚ-
ʣʝʥʘ ʤʝʣʢʦʤʘʩʰʪʘʙʥʘʷ ʢʘʨʪʘ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. ʅ. ʅ. ʗʭʠʤʦʚʠʯ ʩ ʩʦʘʚʪʦʨʘ-
ʤʠ [334ï337] ʧʨʦʚʦʜʠʪ ʠʟʫʯʝʥʠʝ ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʖʞʥʦʛʦ ʋʨʘʣʘ, 
ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʚʝʨʭʦʚʴʷʭ ʨʨ. ʋʨʘʣ ʠ ʋʡ. ʆʧʠʩʘʥʥʳʝ ʠʤʠ ʨʘʟʨʝʟʳ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʪʘʥʦʚʷʪʩʷ ʦʧʦʨ-
ʥʳʤʠ ʜʣʷ ʨʷʜʘ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʣʠʦʮʝʥʘ ʠ ʢʚʘʨʪʝʨʘ. 
ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ (ʩʝʨʝʜʠʥʘ 1960-ʭïʥʘʯʘʣʦ 1970-ʭ ʛʦʜʦʚ) ʦʪʤʝʯʝʥ ʧʝʨʝʭʦʜʦʤ ʢ ʜʝʪʘʣʴʥʦʤʫ 

(ʤʘʩʰʪʘʙ 1 : 5 000ï1 : 10 000) ʦʧʦʠʩʢʦʚʘʥʠʶ ʥʘ ʤʝʜʴ, ʟʦʣʦʪʦ, ʞʝʣʝʟʦ, ʤʘʨʛʘʥʝʮ, ʭʨʦʤʠʪʳ ʠʟ-
ʚʝʩʪʥʳʭ ʨʫʜʦʥʦʩʥʳʭ ʧʣʦʱʘʜʝʡ (ʎʝʥʪʨʘʣʴʥʦ-ʋʯʘʣʠʥʩʢʦʡ, ɿʘʧʘʜʥʦ-ʋʯʘʣʠʥʩʢʦʡ, ʂʘʨʘʥʩʢʦ-ʆʨ-
ʣʦʚʩʢʦʡ, ʀʣʴʠʥʩʢʦʡ, ʄʠʥʜʷʢʩʢʦʡ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʫʩʠʣʝʥʠʝʤ ʧʦʠʩʢʦʚʦ-ʨʝʚʠʟʠʦʥʥʳʭ ʨʘʙʦʪ ʠ 
ʠʟʫʯʝʥʠʝʤ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʋʯʘʣʠʥʩʢʦʛʦ ʢʦʣʯʝʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ [112ï117, 
125, 127, 136, 137, 168, 180, 183, 258, 273, 275, 298, 338, 339]. ɺʳʷʚʣʝʥ ʨʷʜ ʥʦʚʳʭ ʤʝʜʥʦʢʦʣʯʝ-
ʜʘʥʥʳʭ ʨʫʜʦʧʨʦʷʚʣʝʥʠʡ: ʊʘʤʲʷʨʩʢʦʝ, ʋʨʘʣʴʩʢʦʝ ʠ ʜʨ. ɺ ʩʚʷʟʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʨʘʟʚʠʚʘʶʱʝʡʩʷ 
ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʠ ʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʥʪʝʥʩʠʬʠʮʠʨʫʶʪʩʷ ʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦ-
ʪʳ ʥʘ ʩʪʨʦʡʤʘʪʝʨʠʘʣʳ [68, 121, 215, 248, 251, 278, 297, 306, 307, 309] ʠ ʚʦʜʫ [220, 222]. ʅʘ ʤʥʦ-
ʛʠʭ ʧʦʠʩʢʦʚʳʭ ʠ ʨʘʟʚʝʜʦʯʥʳʭ ʦʙʲʝʢʪʘʭ ʚʳʧʦʣʥʷʶʪʩʷ ʜʝʪʘʣʴʥʳʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʤʧʣʝʢʩ-
ʥʳʝ, ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [115ï117, 120, 164, 310, 329]. ʊʝʤʘʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʚ ʵʪʦʪ 
ʧʝʨʠʦʜ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʛʝʦʣʦʛʠʠ: ʩʪʨʘʪʠʛʨʘʬʠʷ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʷ 
[62, 214, 260ï263, 283, 287, 301], ʤʘʛʤʘʪʠʟʤ [196, 267, 280], ʤʝʪʘʣʣʦʛʝʥʠʷ ʠ ʧʨʦʛʥʦʟ [31, 67, 
142, 181, 202, 206, 269, 281, 299, 323]. ʇʨʦʚʝʜʝʥʦ ʦʙʦʙʱʝʥʠʝ ʥʘʢʦʧʣʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦ-
ʬʠʟʠʯʝʩʢʠʭ, ʛʝʦʭʠʤʠʯʝʩʢʠʭ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ [7, 30, 76, 94, 98ï100, 144, 182, 
216], ʩʦʩʪʘʚʣʝʥʳ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʠ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1 : 500 000 ʜʣʷ ɹʘʰʢʠʨʩʢʦʛʦ 
ʋʨʘʣʘ [99, 152, 256]. ɿʝʣʝʥʦʛʦʨʩʢʦʡ ɻʈʕ (ɺ. ʅ. ɼʝʤʴʷʥʦʚ) ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʧʦʣʫʯʝʥʥʳʝ ʟʘ 
ʪʨʠ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʜʝʩʷʪʠʣʝʪʠʷ ʤʘʪʝʨʠʘʣʳ ʧʦ ʤʘʩʩʦʚʳʤ ʧʦʠʩʢʘʤ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. 
ʇʦʩʣʝʜʫʶʱʠʝ ʧʦʣʪʦʨʘ ʜʝʩʷʪʠʣʝʪʠʷ (1972ï1987 ʛʛ.). ʕʪʦʪ ʧʝʨʠʦʜ ʧʦ ʩʚʦʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʥʘʛʨʫʟʢʝ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʧʨʦʜʫʢʪʠʚʥʳʤ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. 
ʆʟʥʘʤʝʥʫʝʪʩʷ ʥʦʚʳʤ ʮʠʢʣʦʤ ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ. ɺ ʩʚʷʟʠ ʩ ʫʩʪʘʨʝʥʠʝʤ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 
ʦʩʥʦʚʳ, ʘ ʪʘʢʞʝ ʪʝʤ, ʯʪʦ ʤʥʦʛʠʝ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘʯʠʥʘʶʪ ʠʩʧʳʪʳʚʘʪʴ ʥʝ-
ʜʦʩʪʘʪʦʢ ʚ ʩʳʨʴʝ, ɿʘʧʘʜʥʦ-ɹʘʰʢʠʨʩʢʦʡ ʠ ʏʝʣʷʙʠʥʩʢʦʡ ɻʈʕ ʧʨʦʚʦʜʠʪʩʷ ɻɼʇ-50 [64, 65, 73, 
172], ʧʦʢʨʳʚʘʶʱʝʝ ʟʥʘʯʠʪʝʣʴʥʫʶ (60 %) ʯʘʩʪʴ ʣʠʩʪʘ. ʉʲʝʤʢʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʛʝʦʭʠʤʠʯʝʩʢʠ-
ʤʠ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ, ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʦʧʨʦʙʦʚʘʥʠʷ, ʧʨʦʭʦʜʢʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦ-
ʪʦʢ (ʰʫʨʬʳ), ʢʘʨʪʠʨʦʚʦʯʥʦʛʦ, ʩʪʨʫʢʪʫʨʥʦʛʦ ʠ ʧʦʠʩʢʦʚʦʛʦ ʙʫʨʝʥʠʷ, ʠʟʫʯʝʥʠʝʤ ʦʧʦʨʥʳʭ ʩʪʨʘʪʠ-
ʛʨʘʬʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʥʘʞʝʥʠʷʤ ʠ ʢʝʨʥʫ ʩʢʚʘʞʠʥ. ʐʠʨʦʢʦ ʠʩʧʦʣʟɹʫʶʪʩʷ 
ɸʌʄ ʠ ʂʉ, ʤʘʰʠʥʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʘʧʦʬʝʦʟ ʛʨʘʥʜʠʦʟʥʦʡ ʜʨʘʤʳ ʧʦʜ 
ʥʘʟʚʘʥʠʝʤ çʢʨʫʧʥʦʤʘʩʰʪʘʙʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʲʝʤʢʘè. ʄʥʦʛʦʪʦʤʥʳʝ ʦʪʯʝʪʳ ʩʦʜʝʨʞʘʪ ʢʦʣʦʩ-
ʩʘʣʴʥʳʡ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʟʘʯʘʩʪʫʶ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʦʩʪʴʶ ʧʨʦʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʥʳʡ. ʄʥʦ-
ʛʦʯʠʩʣʝʥʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʪʨʝʙʫʶʪ ʟʘ 4ï5 ʣʝʪ ʥʝʙʦʣʴʰʠʤ (ʠ ʥʝʧʨʝʨʳʚ-
ʥʦ ʫʤʝʥʴʰʘʶʱʠʤʩʷ ʟʘ ʩʯʝʪ ʨʦʩʪʘ çʚʳʨʘʙʦʪʢʠè) ʩʦʩʪʘʚʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʘʨʪʠʠ ʠʟʫʯʠʪʴ ʚʩʝ ʠ 
ʚʝʟʜʝ (çʩʲʝʤʢʘ ï ʥʘʫʢʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝè). ʈʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʧʦʠʩʢʦʚʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʨʘʙʦʪ 
(çʩʲʝʤʢʘ ï ʤʝʪʦʜ ʧʦʠʩʢʦʚè), ʥʝʨʝʜʢʦ ʚ ʫʱʝʨʙ ʢʘʨʪʠʨʦʚʘʥʠʶ ʠ ʠʟʫʯʝʥʠʶ ʦʙʱʝʛʝʦʣʦʛʠʯʝʩʢʠʭ 
ʚʦʧʨʦʩʦʚ. 
ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ɻɼʇ ʚʳʧʦʣʥʝʥʳ: ʩʦʩʪʘʚʣʝʥ ʢʦʤʧʣʝʢʪ ʦʙʥʦʚʣʝʥʥʳʭ ʦʙʷʟʘ-

ʪʝʣʴʥʳʭ ʢʘʨʪ ʤʘʩʰʪʘʙʘ 1 : 50 000, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʴʥʳʭ ʢʘʨʪ ʠ ʩʭʝʤ; ʩʫʱʝʩʪʚʝʥʥʦ 
ʫʪʦʯʥʝʥʘ ʩʪʨʘʪʠʛʨʘʬʠʷ ʨʠʬʝʡʩʢʠʭ ʠ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ; ʧʨʦʠʟʚʝʜʝʥʦ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴ-
ʥʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʄʘʛʥʠʪʦʛʦʨʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ; ʚʳʜʝ-
ʣʝʥʳ ʠʥʪʨʫʟʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʦʧʨʝʜʝʣʝʥʘ ʠʭ ʬʦʨʤʘʮʠʦʥʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ; ʠʟʫʯʝʥʘ ʟʦ-
ʥʘʣʴʥʦʩʪʴ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ; ʦʩʫʱʝʩʪʚʣʝʥʦ ʤʘʩʩʦʚʦʝ ʛʝʦʭʠʤʠʯʝʩʢʦʝ (ʩʢʦʣʢʦʚʦʝ, 
ʰʪʫʬʥʦʝ, ʙʦʨʦʟʜʦʚʦʝ, ʢʝʨʥʦʚʦʝ) ʦʧʨʦʙʦʚʘʥʠʝ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ (ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʙ, ʦʪʦ-
ʙʨʘʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ, ʠʩʯʠʩʣʷʝʪʩʷ ʤʥʦʛʠʤʠ ʜʝʩʷʪʢʘʤʠ ʪʳʩʷʯ); ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʦʚ 
ʚʳʷʚʣʝʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʟʘʚʝʨʝʥʳ ʛʦʨʥʳʤʠ ʚʳ-
ʨʘʙʦʪʢʘʤʠ ʠ ʙʫʨʝʥʠʝʤ; ʫʩʪʘʥʦʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʚʩʝʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ; 
ʚʳʷʚʣʝʥʳ ʫʯʘʩʪʢʠ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘ ʤʝʜʥʦʢʦʣʯʝʜʘʥʥʦʝ, ʟʦʣʦʪʦ-ʩʫʣʴʬʠʜʥʦʝ ʠ ʤʘʨʛʘʥʮʝʚʦʝ 
ʦʨʫʜʝʥʝʥʠʝ; ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʝʜʝʥʠʶ ʜʝʪʘʣʴʥʳʭ ʧʦʠʩʢʦʚ. ʆʙʱʠʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ 
ʥʘʟʚʘʥʥʳʭ ʨʘʙʦʪ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: 1) ʧʦ-ʧʨʝʞʥʝʤʫ ʧʣʦʭʘʷ ʫʚʷʟʢʘ ʤʝʞʜʫ ʩʲʝʤʢʘʤʠ ʨʘʟʥʳʭ 
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ʣʝʪ ʠ ʨʘʟʣʠʯʥʳʭ ʠʩʧʦʣʥʠʪʝʣʝʡ; 2) ʩʣʘʙʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ 
ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʦʪʝʨʦʟʦʝ, ʥʝʯʝʪʢʠʝ ʢʨʠʪʝʨʠʠ ʚʳʜʝʣʝʥʠʷ 
ʧʦʜʩʚʠʪ; 3) ʤʘʣʳʝ ʦʙʲʝʤʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʘʥʘʣʠʟʦʚ, ʦʪʙʦʨʘ ʧʨʦʙ ʜʣʷ ʠʟʫʯʝʥʠʷ 
ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʠʟʦʪʦʧʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; 4) ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʬʘʫʥʠʩʪʠʯʝ-
ʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʠ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ; 5) ʩʣʘʙʘʷ ʦʙʦʩʥʦʚʘʥ-
ʥʦʩʪʴ ʚʦʟʨʘʩʪʘ ʤʥʦʛʠʭ ʠʥʪʨʫʟʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ; 6) ʦʪʩʫʪʩʪʚʠʝ ʮʝʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʝʢ-
ʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʨʘʡʦʥʘ ʠ ʠʩʪʦʨʠʠ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʷ; 7) ʥʝʦʜʥʦʟʥʘʯʥʘʷ ʪʨʘʢʪʦʚʢʘ ʛʝʦʬʠ-
ʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ; 8) ʥʝ ʚʩʝʛʜʘ ʭʦʨʦʰʦ ʦʙʦʩʥʦʚʘʥʳ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʧʨʦʛʥʦʟ-
ʥʳʝ ʨʝʩʫʨʩʳ; 9) ʧʦʯʪʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʧʝʢʪʨʦʟʦʣʦʪʦʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʨʦʜ; 
10) ʥʝ ʚʩʝʛʜʘ ʭʦʨʦʰʦ ʦʙʦʩʥʦʚʘʥʥʦʝ ʠ ʥʫʞʜʘʶʱʝʝʩʷ ʚ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʢʦʨʝʥ-
ʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ; 11) ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʦʮʝʥʢʘ ʧʣʦʱʘʜʝʡ ʥʘ ʨʦʩʩʳʧʥʫʶ ʤʝ-
ʪʘʣʣʦʥʦʩʥʦʩʪʴ ʠ ʩʪʨʦʡʤʘʪʝʨʠʘʣʳ. ʂʨʦʤʝ ʪʦʛʦ, ʦʩʪʘʣʠʩʴ ʥʝʨʝʰʝʥʥʳʤʠ ʤʥʦʛʠʝ ʯʘʩʪʥʳʝ ʧʨʦʙʣʝ-
ʤʳ ʩʪʨʘʪʠʛʨʘʬʠʠ, ʤʘʛʤʘʪʠʟʤʘ, ʤʝʪʘʤʦʨʬʠʟʤʘ, ʪʝʢʪʦʥʠʢʠ, ʤʠʥʝʨʘʛʝʥʠʠ. 
ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʪʝʩʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ɻɼʇ-50 ʧʨʦʜʦʣʞʘʶʪʩʷ ʜʝʪʘʣʴʥʳʝ ʧʦʠʩʢʠ ʠ ʧʦʠʩʢʦʚʦ-

ʨʝʚʠʟʠʦʥʥʳʝ ʨʘʙʦʪʳ ʥʘ ʨʷʜʝ ʠʟʚʝʩʪʥʳʭ ʠ ʚʳʷʚʣʷʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʩʲʝʤʢʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪ-
ʢʦʚ [71, 79, 103ï108, 111, 126, 130, 132ï135, 199, 203ï205, 225, 227, 234, 235, 241, 293, 308, 319, 
320, 324, 326, 331, 333]. ʇʨʦʚʦʜʠʪʩʷ ʨʘʟʚʝʜʢʘ ʟʦʣʦʪʦʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʄʫʨʪʳʢʪʳ [169, 
170, 274, 276] ʠ ʂʫʨʘʩʘʥ [158], ʜʦʨʘʟʚʝʜʢʘ ʬʣʘʥʛʦʚ ʮʠʥʢ-ʤʝʜʥʦʢʦʣʯʝʜʘʥʥʳʭ [63, 131, 233] ʠ 
ʢʚʘʮʝʚʦʞʠʣʴʥʳʭ [101] ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ɺʳʧʦʣʥʝʥ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʠ ʜʝ-
ʪʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ɻɼʇ-50 ʥʘ ʦʧʦʨʥʳʭ ʫʯʘʩʪ-
ʢʘʭ [163, 165, 168, 187, 240], ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʣʘʤʠ ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʭ ʧʘʨʪʠʡ [64, 172], ʪʘʢ ʠ ʧʨʠ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʠʩʢʦʚʳʭ ʠ ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪʘʭ [89, 106, 159, 162, 188ï190, 203ï205, 
217, 218, 296, 314]. ɸ. ɺ. ʏʫʨʩʠʥʳʤ ʠ ʜʨ. [315ï317] ʚʧʝʨʚʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʚʦʜʠʪʩʷ ʘʵʨʦ-
ʛʘʤʤʘʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʚ ʤʘʩʰʪʘʙʝ 1 : 25 000 ʩ ʫʯʘʩʪʢʘʤʠ ʜʝʪʘʣʠʟʘʮʠʠ (1 : 10 000). 
ʉʲʝʤʢʘ ʩʢʦʤʧʣʝʢʩʠʨʦʚʘʥʘ ʩ ʘʨɻʦʤʘʛʥʠʪʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ; ʝʶ ʧʦʢʨʳʪʦ ʧʨʠʤʝʨʥʦ 40 % 
ʧʨʦʝʢʪʥʦʡ ʧʣʦʱʘʜʠ. ɺʳʩʦʪʘ ʧʦʣʝʪʘ ʨʘʟʣʠʯʥʘʷ: ʦʪ 50 ʜʦ 700 ʤ. ɺʳʜʝʣʝʥʥʳʝ ʘʥʦʤʘʣʠʠ ʨʘʟʙʨʘʢʦ-
ʚʘʥʳ ʥʘ ʛʣʫʙʠʥʥʳʝ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʪʥʝʩʝʥʳ ʢ ʨʘʟʨʷʜʫ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘ 
ʛʝʤʘʪʠʪʦ-ʤʘʛʥʝʪʠʪʦʚʦʝ, ʟʦʣʦʪʦʝ ʠ ʫʨʘʥ-ʪʦʨʠʝʚʦʝ ʦʨʫʜʝʥʝʥʠʝ. ʆʧʨʝʜʝʣʝʥʳ ʟʦʥʳ ʢʘʣʠʝʚʦʛʦ ʤʝ-
ʪʘʩʦʤʘʪʦʟʘ. ʉʦʩʪʘʚʣʝʥʳ ʩʭʝʤʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʪʝʢʪʦʥʠʢʠ ʫʯʘʩʪʢʦʚ. ɺ ʥʘʯʘʣʝ 1980-ʭ 
ʛʦʜʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʶʞʥʦʡ ʨʘʤʢʦʡ ʣʠʩʪʘ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩʝʡʩʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 
ʊʨʦʠʮʢʦʤ ʧʨʦʬʠʣʝ [129], ʧʦʟʚʦʣʠʚʰʠʝ ʚʧʝʨʚʳʝ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʜʦʩʪʦʚʝʨʥʦ ʦʮʝʥʠʪʴ ʛʣʫʙʠʥ-
ʥʦʝ ʩʪʨʦʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʄʘʛʥʠʪʦʛʦʨʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ. 
ɺ ʩʚʷʟʠ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ɻɼʇ-50 ʤʝʥʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʙʦʪ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ 

ʧʦʩʚʷʱʝʥʳ ʧʦʜʛʦʪʦʚʢʝ ʦʧʦʨʥʳʭ ʣʝʛʝʥʜ ʠ ʩʭʝʤ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʢ ʢʘʨʪʘʤ ʤʘʩʰʪʘʙʘ 1 : 50 000, 
ʫʪʦʯʥʝʥʠʶ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʩʭʝʤ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʤʫ ʠʭ ʦʙʦʩʥʦʚʘʥʠʶ [26, 80, 175ï177, 
237, 239, 264ï266, 286, 295], ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʝʪʦʜʠʢ [69, 304]. ʉʦʪʨʫʜʥʠʢʘʤʠ ʀʥʩʪʠʪʫʪʘ 
ʛʝʦʣʦʛʠʠ ɹʘʰʅʎ ɸʅ ʉʉʉʈ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʥʦʚʳʝ ʜʣʷ ʨʘʡʦʥʘ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʩʪʨʘʪʠʛʨʘ-
ʬʠʠ ʥʠʞʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʘʣʝʦʟʦʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʧʦ ʢʦʥʦʜʦʥʪʘʤ [211ï213] 
ʠ ʤʠʢʨʦʬʦʩʩʠʣʠʷʤ [60]. ɺʧʝʨʚʳʝ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʣʝʥʳ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʘʣʝʦʚʫʣʢʘ-
ʥʠʯʝʩʢʠʝ ʢʘʨʪʳ [57, 318], ʢʘʨʪʳ ʤʝʪʘʤʦʨʬʠʟʤʘ [171, 257], ʛʨʘʥʠʪʦʠʜʥʳʭ ʬʦʨʤʘʮʠʡ [250], ʧʘ-
ʣʝʦʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ [35, 254, 255]. ʇʨʦʚʝʜʝʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʘʥʦʤʘ-
ʣʠʡ [228, 229]. ɹ. ɼ. ʄʘʛʘʜʝʝʚ, ɽ. ʇ. ʇʘʥʯʝʥʢʦ ʠ ʜʨ. [207], ʠʟʫʯʘʷ ʛʣʫʙʠʥʥʦʝ ʩʪʨʦʝʥʠʝ ʧʣʦʱʘʜʠ, 
ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ ʦ ʧʦʧʝʨʝʯʥʦʡ (ʰʠʨʦʪʥʦʡ) ʝʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ. ʆʪʜʝʣʴʥʳʝ 
ʨʘʙʦʪʳ ʧʦʩʚʷʱʝʥʳ ʧʨʦʛʥʦʟʥʦʡ ʦʮʝʥʢʝ ʋʯʘʣʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ʥʘ ʤʝʜʴ [74, 91, 92, 197, 
245, 247, 249, 281, 282, 313], ʟʦʣʦʪʦ [118, 149, 244, 277, 330], ʧʣʘʪʠʥʦʠʜʳ [327], ʜʨʫʛʠʝ ʤʝʪʘʣʣʳ 
[93, 208]. 
ʂʦʥʝʮ 1980-ʭïʩʝʨʝʜʠʥʘ 1990-ʭ ʛʦʜʦʚ. ʇʦʩʣʝ ʦʯʝʨʝʜʥʦʡ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʜ-

ʢʦʥʪʨʦʣʴʥʦʡ ʇɻʆ çɹʘʰʢʠʨʛʝʦʣʦʛʠʷè [148, 312] ʠ ʩʦʟʜʘʥʠʷ ɺʦʩʪʦʯʥʦ-ɹʘʰʢʠʨʩʢʦʡ ɻʈʕ, ʜʝʷ-
ʪʝʣʴʥʦʩʪʴ ʵʪʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʋʯʘʣʠʥʩʢʦʤ ʨʘʡʦʥʝ ʩʚʦʜʠʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʢ ʧʦʠʩʢʦʚʦ-ʦʮʝʥʦʯ-
ʥʳʤ ʨʘʙʦʪʘʤ ʥʘ ʟʦʣʦʪʦ ʠ ʤʝʜʴ ʚ ʧʨʝʜʝʣʘʭ ʬʣʘʥʛʦʚ ʠʟʚʝʩʪʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʨʫʜʦʧʨʦʷʚʣʝʥʠʡ 
[217ï226, 284, 285, 296]. ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʠʣʦʩʴ ʚʳʷʚʣʝʥʠʝ ʨʷʜʘ ʥʝʙʦʣʴʰʠʭ ʨʫʜʥʳʭ ʦʙʝ̡ʢʪʦʚ. 
ɿʘʚʝʨʰʝʥʳ ʜʝʪʘʣʴʥʳʝ ʨʘʟʚʝʜʢʘ ʟʦʣʦʪʦʨʫʜʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʄʫʨʪʳʢʪʳ [292] ʠ ʧʨʝʜʚʘʨʠ-
ʪʝʣʴʥʘʷ ʨʘʟʚʝʜʢʘ ʢʨʫʧʥʦʛʦ ʅʦʚʦ-ʋʯʘʣʠʥʩʢʦʛʦ ʤʝʜʥʦʢʦʣʯʝʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ [154]. ʇʦʜ-
ʩʯʠʪʘʥʳ ʟʘʧʘʩʳ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʉ1 ʠ ʉ2, ʦʮʝʥʝʥʳ ʧʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʢʘʪʝʛʦʨʠʠ ʈ1. ʇʦʠʩʢʦʚʳʝ 
ʨʘʙʦʪʳ ʥʘ ʨʦʜʦʥʠʪ [173] ʢ ʦʩʦʙʳʤ ʫʩʧʝʭʘʤ ʥʝ ʧʨʠʚʝʣʠ. ʅʘ ʯʘʩʪʠ ʣʠʩʪʘ, ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʏʝʣʷ-
ʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʙʲʝʜʠʥʝʥʠʝʤ ʋʨʘʣʛʝʦʣʦʛʠʷ ʧʨʦʚʝʜʝʥʳ ʜʝʪʘʣʴʥʳʝ ʧʦʠʩʢʠ ʢʦʣʯʝʜʘʥʥʦʛʦ ʦʨʫ-
ʜʝʥʝʥʠʷ ʚ ɺʝʨʭʥʝʫʨʘʣʴʩʢʦʤ ʨʘʡʦʥʝ [96, 156, 157, 191ï194, 332], ʦʙʱʠʝ ʧʦʠʩʢʠ ʞʝʣʝʟʥʳʭ ʨʫʜ 
[186], ʧʦʠʩʢʦʚʦ-ʦʮʝʥʦʯʥʳʝ ʨʘʙʦʪʳ ʥʘ ʢʘʤʥʝʮʚʝʪʥʦʝ ʩʳʨʴʝ [242]. ɺ ʨʘʤʢʘʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʋʯʘʣʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ʥʘ ʨʦʩʩʳʧʥʦʝ 
ʟʦʣʦʪʦ [236, 238], ʘ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɺʝʨʭʥʝʫʨʘʣʴʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ï ʥʘ ʤʝʜʴ [231]. ɺ ʤʦʥʦ-
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ʛʨʘʬʠʠ [32], ʧʦʜʚʦʜʷʱʝʡ ʠʪʦʛ ʧʷʪʠʜʝʩʷʪʠʣʝʪʠʶ ʜʦʙʳʯʠ ʢʦʣʯʝʜʘʥʥʳʭ ʨʫʜ ʚ ʨʘʡʦʥʝ (ʩʦ ʚʨʝʤʝʥʠ 
ʦʪʢʨʳʪʠʷ ʋʯʘʣʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ), ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʛʝʦʣʦʛʠʷ ʠ ʤʠʥʝʨʘʛʝʥʠʷ ʦʩʥʦʚ-
ʥʳʭ ʮʠʥʢ-ʤʝʜʥʦʨʫʜʥʳʭ ʦʙʲʝʢʪʦʚ ʪʝʨʨʠʪʦʨʠʠ. ʉʨʝʜʠ ʨʘʙʦʪ ʦʙʱʝʛʝʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 
ʚʳʜʝʣʷʶʪʩʷ ʦʪʯʝʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʧʘʣʝʦʟʦʡʩʢʦʤʫ ʤʘʛʤʘʪʠʟʤʫ, ʛʣʫʙʠʥʥʦʤʫ ʩʪʨʦʝʥʠʶ ʠ ʛʝʦʜʠ-
ʥʘʤʠʢʝ [1, 8ï10, 14, 15, 27, 38, 45, 46, 48ï50, 56, 59, 268, 270], ʛʜʝ ʪʝʨʨʠʪʦʨʠʷ ʣʠʩʪʘ ʚʳʩʪʫʧʘʝʪ 
ʢʘʢ ʧʝʪʨʦ- ʠ ʪʝʢʪʦʥʦʪʠʧʠʯʝʩʢʘʷ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʘʤ ʘʵʨʦʢʦʩʤʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ 
[70, 302]. ɺʧʝʨʚʳʝ ʚ ʠʩʪʦʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʖʞʥʦʛʦ ʋʨʘʣʘ ʧʨʦʷʚʣʝʥ ʠʥʪʝʨʝʩ ʢ ʵʢʦ-
ʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʘʡʦʥʘʭ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɺʳʭʦʜʠʪ ʨʷʜ ʪʝʤʘʪʠʯʝʩʢʠʭ 
ʦʪʯʝʪʦʚ [94, 141, 210], ʚ ʢʦʪʦʨʳʭ ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦ ʠʟʚʝʩʪʥʳʤ 
ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʋʯʘʣʠʥʩʢʦʛʦ ʠ ɺʝʨʭʥʝʫʨʘʣʴʩʢʦʛʦ ʨʘʡʦʥʦʚ, ʦʙʦʩʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʛʝʦʵʢʦʣʦʛʠ-
ʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʘʥʳ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʧʘʩʥʦʩʪʝʡ. 
ɻʝʦʣʦʛʦʩʲʝʤʦʯʥʳʝ ʨʘʙʦʪʳ ʥʘ ʧʣʦʱʘʜʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʚʦʜʷʪʩʷ ʪʦʣʴʢʦ 

ʇɻʆ çʋʨʘʣʛʝʦʣʦʛʠʷè. ʏʝʣʷʙʠʥʩʢʦʡ ɻʈʕ ʥʘ ʶʛʝ ʣʠʩʪʘ ʚʳʧʦʣʥʝʥʦ ɻɼʇ-25 ʠ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʦʝ 
ʛʣʫʙʠʥʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʧʦʠʩʢʦʚʦ-ʢʘʨʪʠʨʦʚʦʯʥʦʛʦ ʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʙʫʨʝ-
ʥʠʷ [325]. ʉʫʱʝʩʪʚʝʥʥʦ ʜʝʪʘʣʠʟʠʨʦʚʘʥʦ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʵʪʦʡ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 
çʟʘʢʨʳʪʦʡè, ʪʝʨʨʠʪʦʨʠʠ. ʅʘ ʦʙʲʝʤʥʦʡ ʤʦʜʝʣʠ ʦʪʦʙʨʘʞʝʥʳ ʢʦʥʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ, ʧʘʣʝʦʚʫʣʢʘ-
ʥʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ, çʚʪʦʨʠʯʥʳʝè ʩʢʣʘʜʯʘʪʳʝ ʠ ʨʘʟʨʳʚʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʳ, ʠʥʪʨʫʟʠʚ-
ʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʟʦʥʳ ʦʢʦʣʦʨʫʜʥʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ. ɺʳʜʝʣʝʥʳ ʪʨʠ ʫʨʦʚʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠ-
ʪʠʷ ʢʠʩʣʳʭ ʚʫʣʢʘʥʠʪʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʤ ʢʦʣʯʝʜʘʥʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ. ɺ ʩʭʝʤʝ ʩʪʨʘʪʠʛʨʘ-
ʬʠʠ ʧʨʦʚʝʜʝʥʦ ʦʤʦʣʦʞʝʥʠʝ ʚʦʟʨʘʩʪʘ ʧʦʯʪʠ ʚʩʝʭ ʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 
ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʆʙʦʩʥʦʚʘʥʳ ʬʦʨʤʘʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʚʦʟʨʘʩʪ ʤʘʛʤʘʪʠʟʤʘ. ʅʘ 
ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʨʘʩʩʤʦʪʨʝʥʘ ʪʝʢʪʦʥʠʢʘ ʨʘʡʦʥʘ. ʂ ʦʩʥʦʚʥʳʤ ʥʝʜʦʯʝʪʘʤ ʨʘʙʦʪʳ ʤʦʞʥʦ ʦʪ-
ʥʝʩʪʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʚ ʦʙʦʩʥʦʚʘʥʠʠ ʚʦʟʨʘʩʪʘ ʥʝʢʦʪʦʨʳʭ ʪʘʢʩʦʥʦʚ, ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʜʝʪʘʣʴ-
ʥʦʩʪʴ ʨʘʩʯʣʝʥʝʥʠʷ ʠʥʪʨʫʟʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʥʝʧʦʣʥʳʡ ʫʯʝʪ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ ʦʮʝʥʢʠ 
ʧʝʨʩʧʝʢʪʠʚ ʨʘʡʦʥʘ ʥʘ ʛʣʫʙʠʥʫ. 
ʇʦʩʣʝ 1991 ʛʦʜʘ, ʚ ʩʚʷʟʠ ʩ ʠʟʚʝʩʪʥʦʡ ʩʠʪʫʘʮʠʝʡ ʚ ʦʪʨʘʩʣʠ (ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, 

ʧʝʨʝʙʦʠ ʚ ʩʥʘʙʞʝʥʠʠ, ʤʘʩʩʦʚʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʝʨʩʦʥʘʣʘ), ʦʙʲʝʤʳ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 
ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʣʝʚʳʭ ʨʘʙʦʪ, ʨʝʟʢʦ ʫʤʝʥʴʰʘʶʪʩʷ. ʃʠʰʴ ʚ 1995 ʛʦʜʫ ʜʦʚʝʜʝʥʳ ʜʦ ʠʩʧʦʣʥʠʪʝʣʝʡ 
ʤʘʪʝʨʠʘʣʳ IV ʋʨʘʣʴʩʢʦʛʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʚʝɦ ʘʥʠʷ, ʩʦʩʪʦʷʚʰʝʛʦʩʷ ʚ 1990 ʛ. [36, 37, 51, 
55]. ɺ ʢʦʥʮʝ ʦʧʠʩʳʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʏʝʣʷʙʠʥʩʢʦʝ ɻɻɻʇ ʜʝʣʘʝʪ ʧʦʧʳʪʢʫ ʧʨʦʚʝʜʝʥʠʷ ʢʨʫʧʥʦ-
ʤʘʩʰʪʘʙʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʜʦʠʟʫʯʝʥʠʷ ʥʘ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦʡ ʧʣʦʱʘʜʠ (ʶʛʦ-ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ 
ʣʠʩʪʘ N-40-XVIII) [75]. ɺʳʧʦʣʥʝʥʳ ʪʦʣʴʢʦ ʦʧʝʨʝʞʘʶʱʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʨʘ-
ʙʦʪʳ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʝ ʨʝʜʢʠʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʤʘʨʰʨʫʪʘʤʠ, ʧʦʩʣʝ ʯʝʛʦ ʚ 1995 ʛ. ʧʨʦʠʟʚʦʜ-
ʩʪʚʦ ɻʉʈ-50 ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʠʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʙʳʣʦ ʧʨʝʢʨʘ-
ʝɦʥʦ. ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʫʶ ʩʲʝʤʢʫ ʤʘʩʰʪʘʙʘ 

1 : 50 000 ʧʦ ʩʝʪʠ 500Ĭ200 ʤ, ʢʦʤʧʣʝʢʩʥʫʶ ʘʵʨʦʛʝʦʬʠʟʠʯʝʩʢʫʶ ʩʲʝʤʢʫ (ʤʘʛʥʠʪʦʤʝʪʨʠʷ, ɸɻʉʄ) 
ʤʘʩʰʪʘʙʘ 1 : 25 000, ʧʝʨʝʠʥʪʝʨʧʨʝʪʘʮʠʶ ʤʘʪʝʨʠʘʣʦʚ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ. 
ʉʦʩʪʘʚʣʝʥʳ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʢʘʨʪʳ ʧʦʣʷ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ÞTa, ÞZa), ʛʘʤʤʘ-
ʧʦʣʷ, ʠʟʦʢʦʥʮʝʥʪʨʘʮʠʡ ʫʨʘʥʘ ʠ ʪʦʨʠʷ, ʩʭʝʤʳ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩ-
ʢʠʝ ʢʘʨʪʳ. ʋʪʦʯʥʝʥʳ ʛʨʘʥʠʮʳ ʨʘʟʚʠʪʠʷ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 
ʧʘʣʝʦʟʦʷ ʠ ʭʘʨʘʢʪʝʨ ʟʘʣʝʛʘʥʠʷ ʠʥʪʨʫʟʠʚʥʳʭ ʤʘʩʩʠʚʦʚ, ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʳʚʥʦʡ ʪʝʢʪʦʥʠʢʠ, ʟʘʢʦ-
ʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺʳʜʝʣʝʥʳ ʫʯʘʩʪʢʠ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘ 
ʦʙʥʘʨʫʞʝʥʠʝ ʤʝʜʥʦʛʦ, ʟʦʣʦʪʦʛʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʦʨʫʜʝʥʝʥʠʷ. ʅʝʜʦʩʪʘʪʢʦʤ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪ-
ʩʪʚʠʝ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʥʝʧʦʣʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʦʩʪʘʪʦʯʥʳʭ ʘʥʦʤʘʣʠʡ ʩʠʣʳ ʪʷʞʝʩʪʠ, 
ʦʪʩʫʪʩʪʚʠʝ ʚ ʨʝʟʫʣʴʪʠʨʫʶʱʠʭ ʤʘʪʝʨʠʘʣʘʭ ʘʥʦʤʘʣʠʡ ɺʇ. ʅʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʛʝʦʬʠʟʠʯʝʩʢʠʝ 
ʢʨʠʪʝʨʠʠ ʚʳʜʝʣʝʥʠʷ ʨʫʜʦʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʟʦʣʦʪʦʨʫʜʥʳʭ ʫʯʘʩʪʢʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 
ʥʘʟʚʘʥʥʳʭ ʨʘʙʦʪ ʩʦʩʪʘʚʣʝʥʘ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʤʘʩʰʪʘʙʘ 1 : 50 000, ʦʪʦʙʨʘʞʘʶʱʘʷ ʧʨʠʥʮʠ-
ʧʠʘʣʴʥʦ ʥʦʚʫʶ ʤʦʜʝʣʴ ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. ʍʘʨʘʢʪʝʨʥʦʡ ʝʝ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʴʮʝʚʳʭ ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʬʦʨʤ, ʚʳʜʝʣʷʝʤʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʜʝʰʠʬ-
ʨʠʨʦʚʘʥʠʶ ɸʌʄ ʠ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʥʝ ʥʘh ʝʜʰʠʭ ʩʚʦʝʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʨʠ ʤʘʨʰʨʫʪʥʦʡ 
ʟʘʚʝʨʢʝ. ʄʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʢʨʫʛ ʃʘʨʠʥʩʢʦʡ ʠ ɸʭʫʥʦʚʩʢʦʡ ʛʨʘʥʠʪʥʳʭ ʠʥʪʨʫʟʠʡ 
ʪʨʘʢʪʫʶʪʩʷ ʢʘʢ ʨʘʥʥʝʜʦʢʝʤʙʨʠʡʩʢʠʝ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʳʩʦʢʘʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʥʝʜʝʚʦʥ-
ʩʢʠʭ ʚʫʣʢʘʥʠʪʦʚ ʶʛʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʟʦʣʦʪʦ-ʩʝʨʝʙʨʷʥʦʝ ʦʨʫʜʝʥʝʥʠʝ ʢʚʘʨʮ-ʘʜʫʣʷʨʠʪʦʚʦʡ ʬʦʨʤʘ-
ʮʠʠ. 
ʆʮʝʥʠʚʘʷ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʠʟʫʯʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ N-40-XVIII ʢ ʩʝʨʝʜʠʥʝ 1990-ʭ ʛʦ-

ʜʦʚ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʝʝ ʫʨʦʚʥʝ ʦʥʘ ʚʩʝ ʞʝ ʟʘʤʝʪʥʦ ʥʝʨʘʚʥʦʤʝʨ-
ʥʘ: ʶʛʦ-ʚʦʩʪʦʯʥʘʷ ʠ ʦʩʦʙʝʥʥʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʠ ʧʣʦʱʘʜʠ ʦʢʘʟʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʥʳʤʠ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʭʫʞʝ. 
ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ (ʩʝʨʝʜʠʥʘ 1990-ʭïʥʘʯʘʣʦ XXI ʚʝʢʘ). ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ 

ʦʪʨʘʩʣʴ ʝʱʝ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʯʪʠ ʧʘʨʘʣʠʟʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʨʦʢʘʭ ʚʳʧʦʣʥʝ-
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ʥʠʷ ʚʩʝʭ ʧʨʦʝʢʪʦʚ. ʇʨʠ ʵʪʦʤ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʢʦʥʩʝʨʚʠʨʫʶʪʩʷ, ʜʨʫʛʠʝ ʟʘʚʝʨʰʘʶʪʩʷ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʳʤʠ ʦʪʯʝʪʘʤʠ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʨʘʙʦʪʦʢ. ɺ 1997 ʛ. ʥʘʢʦʥʝʮ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʤʥʦʛʦʣʝʪʥʷʷ 
ʣʘʥʜʰʘʬʪʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʛ. ʋʯʘʣʳ ʠ ʦʢʨʝʩʪʥʦʩʪʝʡ [184], ʷʚʣʷʶʱʘʷʩʷ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ 
ʧʝʨʚʳʤ ʠ ʧʦʩʣʝʜʥʠʤ ʦʧʳʪʦʤ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ, ʦ ʢʦʪʦ-
ʨʳʭ ʩʢʘʟʘʥʦ ʚʳʰʝ. ɺ ʩʦʩʪʘʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʠ ʧʝʰʝʭʦʜʥʘʷ ʛʘʤʤʘ-ʩʲʝʤʢʘ, ʙʝʪʘ-ʧʨʦʤʝʨ 
ʧʨʦʙ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʩʥʝʛʦʚʘʷ ʩʲʝʤʢʘ, ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʩ ʦʪʙʦʨʦʤ ʧʦʯ-
ʚʝʥʥʳʭ, ʜʦʥʥʳʭ ʧʨʦʙ ʠ ʧʨʦʙ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʘʷ ʩʲʝʤʢʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪ 
ʩʦʩʪʘʚʣʝʥʳ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʢʘʨʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ Zn ʠ SO4 ʚ ʠʥʬʠʣʴʪʨʘʪʘʭ 
ʩʥʝʛʦʚʳʭ ʧʨʦʙ ʠ ʜʝʪʘʣʴʥʘʷ ʢʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ çʩʫʤʤʘʨʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 
(Zc) ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ ʠ ʧʳʣʝʚʦʡ ʥʘʛʨʫʟʢʠ ʩʥʝʛʦʚʳʭ ʧʨʦʙè. ʇʦ ʩʫʤʤʘʨʥʳʤ ʧʦʢʘʟʘʪʝ-
ʣʷʤ ʦʢʦʥʪʫʨʝʥʳ ʧʦʣʷ ʜʦʧʫʩʪʠʤʦʛʦ, ʩʨʝʜʥʝʛʦ (ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʦʛʦ), ʚʳʩʦʢʦʛʦ (ʦʧʘʩʥʦʛʦ) ʠ ʦʯʝʥʴ 
ʚʳʩʦʢʦʛʦ (ʯʨʝʟʚʳʯʘʡʥʦ ʦʧʘʩʥʦʛʦ) ʫʨʦʚʥʝʡ ʟʘʛʨʷʟʥʝʥʠʷ. 
ʉ 1994 ʛ. ʥʘʯʠʥʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʬʝʜʝʨʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ çɻʦʩʛʝʦʣʢʘʨʪʘ-200è. ʇʦʜʛʦʪʦʚʢʝ 

ʣʠʩʪʦʚ ʢ ʠʟʜʘʥʠʶ ʧʨʝʜʰʝʩʪʚʫʝʪ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʜʦʠʟʫʯʝʥʠʝ, ʚʳʧʦʣʥʷʝʤʦʝ ʧʦʚʩʝʤʝʩʪʥʦ ʩ ʧʦʣʝ-
ʚʳʤʠ ʨʘʙʦʪʘʤʠ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʭ ʩʨʦʢʦʚ. ʇʝʨʚʳʝ ʤʘʪʝʨʠʘʣʳ 
ʧʦ ʖʞʥʦʤʫ ʋʨʘʣʫ ʧʦʩʪʫʧʘʶʪ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʅʈʉ ʄʇʈ ʈʌ ʚ 2000 ʛ. [16]. ʇʨʠ ʵʪʦʤ ʣʠʰʴ ʚ 
ʥʘʯʘʣʝ ʪʦʛʦ ʞʝ ʛʦʜʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʟʘʚʝʨʰʝʥʦ ʩʦʩʪʘʚʣʝʥʠʝ ʣʝʛʝʥʜʳ ʖʞʥʦ-ʋʨʘʣʴʩʢʦʡ ʩʝʨʠʠ 
ʣʠʩʪʦʚ, ʚʳʧʦʣʥʝʥʥʦʝ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʩ ʧʦʛʨʝʰʥʦʩʪʷʤʠ, ʯʪʦ ʧʦʪʨʝʙʦʚʘʣʦ ʚʥʝʩʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʳʭ 
ʠʟʤʝʥʝʥʠʡ ʠ ʜʦʧʦʣʥʝʥʠʡ. ɺ ʨʘʤʢʘʭ ʥʘʟʚʘʥʥʦʡ ʚʳʰʝ ʧʨʦʛʨʘʤʤʳ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʠ ɻɼʇ-200 
ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ N-40-XVIII; ʚ ʦʪʯʝʪʝ [140], ʧʦʤʠʤʦ ʦʙʷʟʘʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ɻʦʩʛʝʦʣʢʘʨʪʳ-
200, ʧʨʠʚʝʜʝʥʳ ʚʩʝ ʥʝ ʚʦʰʝʜʰʠʝ ʚ ʠʭ ʩʦʩʪʘʚ ʛʨʘʬʠʯʝʩʢʠʝ ʠ ʪʝʢʩʪʦʚʳʝ ʜʦʢʫʤʝʥʪʳ. ɺ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʩʠʪʫʘʮʠʷ ʥʘ ʦʙʲʝʢʪʘʭ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʳʭ ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ 
ʦʙʨʘʤʣʝʥʠʶ ʣʠʩʪʘ N-40-XVIII, ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʚ ʩʢʦʙʢʘʭ ʫʢʘʟʘʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ï 
ʠʩʧʦʣʥʠʪʝʣʴ ʨʘʙʦʪ). ʋʪʚʝʨʞʜʝʥʳ ʅʈʉ ʄʇʈ ʈʌ ʠ ʧʝʨʝʜʘʥʳ ʥʘ ʢʘʨʪʬʘʙʨʠʢʫ ʣʠʩʪʳ N-40-XXIV 
(ʌɻʋʇ çʏʝʣʷʙʠʥʩʢʛʝʦʩʲʝʤʢʘè, 2000) [16] ʠ N-40-XIX (ʄɻʋ, 2001). ɹʣʠʟʢʠ ʢ ʟʘʚʝʨʰʝʥʠʶ ʣʠ-
ʩʪʳ N-40-XII (ʌɻʋʅʇʇ çɸʵʨʦʛʝʦʣʦʛʠʷè) ʠ N-41-XII (ʌɻʋʇ çʏʝʣʷʙʠʥʩʢʛʝʦʩʲʝʤʢʘè). ɿʘʢʦʥ-
ʩʝʨʚʠʨʦʚʘʥʳ ʦʙʲʝʢʪʳ ʥʘ ʣʠʩʪʘʭ N-40-XXIII (ʆɸʆ çɹʘʰʢʠʨʛʝʦʣʦʛʠʷè) ʠ N-41-XIII 
(ʌɻʋʇ çʏʝʣʙ̫ʠʥʩʢʛʝʦʩʲʝʤʢʘè). ʇʨʦʝʢʪʠʨʫʶʪʩʷ ʨʘʙʦʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ N-40-XVII 
(ʆɸʆ çɹʘʰʢʠʨʛʝʦʣʦʛʠʷè). 
ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʳ ʢʨʫʧʥʳʝ ʦʙʦʙʱʘʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʪʨʘʪʠʛʨʘʬʠʠ 

ʧʘʣʝʦʟʦʷ [2, 29, 72] ʠ ʜʦʢʝʤʙʨʠʷ [155], ʧʘʣʝʦʛʝʦʜʠʥʘʤʠʢʠ [43, 61] ʶʞʥʦʡ ʯʘʩʪʠ ʋʨʘʣʘ. ʈʘʟʨʘʙʦ-
ʪʘʥʳ ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʤʠʥʝʨʘʛʝʥʠʠ, ʠʤʝʶʱʠʝ ʢʘʢ ʦʙʱʝʪʝʦʨʝʪʠʯʝʩʢʫʶ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ 
ʟʥʘʯʠʤʦʩʪʴ [17, 18, 40, 243]. ɺ 2001 ʛ. ʦʢʦʥʯʘʪʝʣʴʥʦ ʟʘʚʝʨʰʝʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʧʨʦʬʠʣʝ ʋʨʘʣʩʝʡʩ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʘ ʥʘ ʖʞʥʦʤ 
ʋʨʘʣʝ (ʉʪʝʨʣʠʪʘʤʘʢïʂʘʛʘïʅʠʢʦʣʘʝʚʢʘ). ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʨʘʙʦʪ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʦʪʜʝʣʴʥʳʭ ʩʪʘ-
ʪʴʷʭ ʩʙʦʨʥʠʢʘ [6, 22, 33, 44], ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘʤʠ ʧʨʠ ʦʮʝʥʢʝ ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 
ʣʠʩʪʘ ʠ ʧʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʷʭ. ɺ 2002 ʛ. ʧʦʩʣʝ ʙʦʣʝʝ ʯʝʤ ʜʝʩʷʪʠʣʝʪʥʝʡ ʧʦʜʛʦ-
ʪʦʚʢʠ ʠʟʜʘʥʘ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʤʘʩʰʪʘʙʘ 1 : 1 000 000 (ʚʪʦʨʦʝ ʠʟʜʘʥʠʝ) ʣʠʩʪʘ N-40 (41) [11]. 
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ʉʊʈɸʊʀɻʈɸʌʀʗ 
 
 
ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ N-40-XVIII ʚʳʜʝʣʝʥʦ 66 ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ; 4 ʠʟ ʥʠʭ 

ʥʝ ʦʙʥʘʞʝʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʢʘʟʘʥʳ ʪʦʣʴʢʦ ʥʘ ʨʘʟʨʝʟʘʭ ʠ ʢʦʣʦʥʢʘʭ. ʂʘʨʪʠʨʫʝʤʳʝ ʩʪʨʘʪʠ-
ʛʨʘʬʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ 12 ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʭ ʟʦʥʘʭ* (ʨʘʡʦʥʠʨʦʚʘʥʠʝ 
ʚʳʧʦʣʥʝʥʦ ʧʦ ʪʨʝʤ ʚʦʟʨʘʩʪʥʳʤ ʩʨʝʟʘʤ) ʠ ʧʨʠʥʘʜʣʝʞʘʪ ʪʨʝʤ ʢʨʫʧʥʝʡʰʠʤ ʪʘʢʩʦʥʘʤ ʦʙʱʝʡ ʰʢʘ-
ʣʳ: ʚʝʨʭʥʝʧʨʦʪʝʨʦʟʦʡʩʢʦʡ ʵʦʥʦʪʝʤʝ (ʩ ʜʚʫʤʷ ʵʨʘʪʝʤʘʤʠ ʠ ʚʝʥʜʩʢʦʡ ʩʠʩʪʝʤʦʡ), ʘ ʪʘʢʞʝ ʧʘʣʝʦ-
ʟʦʡʩʢʦʡ ʠ ʢʘʡʥʦʟʦʡʩʢʦʡ ʵʨʘʪʝʤʘʤ ʩʦ ʚʩʝʤʠ ʩʠʩʪʝʤʘʤʠ, ʢʨʦʤʝ ʧʝʨʤʩʢʦʡ ʠ ʧʘʣʝʦʛʝʥʦʚʦʡ. ʄʝʟʦ-
ʟʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʰʴ ʢʦʨʘʤʠ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ ʥʝʩʪʨʘʪʠʬʠʮʠʨʫʝʤʳʤ ʦʙʨʘʟʦʚʘ-
ʥʠʷʤ, ʥʦ ʪʘʢʞʝ ʦʧʠʩʳʚʘʝʤʳʤ ʚ ʜʘʥʥʦʡ ʛʣʘʚʝ. ɺʩʝ ʜʦʤʝʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʜʝʬʦʨʤʠʨʦʚʘʥʳ, 
ʧʨʠʯʝʤ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ ï ʠʥʪʝʥʩʠʚʥʦ. 
ʅʝʜʠʩʣʦʮʠʨʦʚʘʥʥʳʝ ʨʳʭʣʳʝ ʢʘʡʥʦʟʦʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʩʢʣʦʥʦʚʳʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ, ʘ ʧʦʨʦʜʳ ʜʦʣʠʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʝʨʭʦʚʠʡ ʨʝʢ ʩʣʘʛʘʶʪ ʥʘ ʧʣʦʱʘ-
ʜʠ ʫʟʢʠʝ ʧʦʣʦʩʳ, ʥʝ ʤʝʰʘʶʱʠʝ ʧʨʦʚʦʜʠʪʴ ʠʥʪʝʨʧʦʣʷʮʠʶ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʛʨʘʥʠʮ ʜʦʢʘʡʥʦʟʦʡ-
ʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʇʦʵʪʦʤʫ ʚʩʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʣʠʦʮʝʥʘ ʠ ʢʚʘʨʪʝʨʘ ʚʳʥʝʩʝʥʳ ʪʦʣʴʢʦ ʥʘ ʢʘʨʪʫ 
ʥʝʦʛʝʥïʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʂʏʆ). 
ʊʨʠ ʯʝʪʚʝʨʪʠ ʢʘʨʪʠʨʫʝʤʳʭ ʪʘʢʩʦʥʦʚ ʷʚʣʷʶʪʩʷ ʚʘʣʠʜʥʳʤʠ ʠ ʚʳʜʝʣʷʶʪʩʷ ʚ ʨʘʥʛʝ ʩʚʠʪ, ʧʦʜ-

ʩʚʠʪ ʠʣʠ (ʪʦʣʴʢʦ ʚ ʢʚʘʨʪʝʨʝ) ʛʦʨʠʟʦʥʪʦʚ. ɼʣʷ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ (85 %) ʩʪʨʘʪʠʛʨʘʬʠ-
ʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠʤʝʝʪʩʷ ʬʘʫʥʠʩʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʦʟʨʘʩʪʘ. 
ʂʘʞʜʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʩʦʜʝʨʞʠʪ ʦʪ 3 ʜʦ 20 ʪʦʣʴʢʦ ʛʣʘʚʥʳʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ; ʚ ʩʦʚʦ-

ʢʫʧʥʦʩʪʠ ʠʭ ʙʦʣʝʝ 500. ʆʛʨʘʥʠʯʝʥʥʳʡ ʦʙʲʝʤ ʪʝʢʩʪʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠʚʦʜʠʪʴ ʧʦʜʨʦʙʥʳʝ ʧʝʪʨʦ-
ʛʨʘʬʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ, ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʤʥʦʛʠʝ ʧʦʨʦʜʳ ʠʤʝʶʪ çʩʪʘʥʜʘʨʪʥʳʡè ʩʦʩʪʘʚ ʠ, ʢʨʦʤʝ 
ʪʦʛʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʧʦʜʨʦʙʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ 
ʨʘʙʦʪʘʭ [64, 65, 73, 75, 86, 97, 124, 172, 178, 300, 311, 325, 334 ʠ ʜʨ.]. ɿʜʝʩʴ ʞʝ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘ-
ʥʠʝ ʫʜʝʣʝʥʦ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʦʜʥʦʪʠʧʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʩʧʝʮʠ-
ʬʠʢʫ ʪʝʭ ʠʣʠ ʠʥʳʭ ʪʘʢʩʦʥʦʚ. ʇʨʠ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥ ʨʷʜ ʤʦʜʫʣʝʡ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ; ʤʝʪʦʜʠʢʘ ʠʭ ʨʘʩʯʝʪʦʚ ʧʨʠʚʝʜʝʥʘ ʚ ʩʧʨʘʚʦʯ-
ʥʠʢʝ ʉ. ɺ. ɽʬʨʝʤʦʚʦʡ ʠ ʂ. ɻ. ʉʪʘʬʝʝʚʘ [19]. 
ʆʧʠʩʘʥʠʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʦʚʦʜʠʪʩʷ ʚ ʚʦʟʨʘʩʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʩʥʠʟʫ ʚʚʝʨʭ; ʚ ʧʨʝʜʝʣʘʭ ʝʜʠʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʫʨʦʚʥʝʡ ï ʧʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʤ ʟʦʥʘʤ ʠ 
ʧʦʜʟʦʥʘʤ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. 

ɺɽʈʍʅɽʇʈʆʊɽʈʆɿʆʁʉʂɸʗ ʕʆʅʆʊɽʄɸ 

ʆʪʣʦʞʝʥʠʷ ʵʪʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʫʨʦʚʥʷ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ 
ʯʘʩʪʷʭ ʧʣʦʱʘʜʠ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʪʨʝʤ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʤ ʟʦʥʘʤ (ʉʌɿ) ʧʦʟʜʥʝʛʦ ʧʨʦʪʝʨʦ-
ʟʦï̫ʨʘʥʥʝʛʦ ʢʝʤʙʨʠʷ: ɹʘʰʢʠʨʩʢʦʡ, ʋʨʘʣʪʘʫʩʢʦʡ ʠ ʀʣʴʤʝʥʦʛʦʨʩʢʦʡ. ʇʝʨʚʘʷ ʠʟ ʥʠʭ ʨʘʩʯʣʝʥʷʝʪ-
ʩʷ ʥʘ ʪʨʠ ʧʦʜʟʦʥʳ, ʜʚʝ ʠʟ ʢʦʪʦʨʳʭ (ɿʣʘʪʦʫʩʪʦʚʩʢʘʷ ʠ ɺʦʩʪʦʯʥʦʙʘʰʢʠʨʩʢʘʷ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ. ɺʪʦʨʘʷ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʜʚʫʭ ʝʜʠʥʠʮ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʧʣʦʱʘʜʠ 
ʉʝʚʝʨʦʫʨʘʣʪʘʫʩʢʦʡ ʧʦʜʟʦʥʦʡ. ʂʦʨʨʝʣʮ̫ʠʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ ʚʝʨʭʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ, 
ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʭ ʟʦʥ ʠ ʧʦʜʟʦʥ ʦʧʠʩʳʚʘʝʤʦʛʦ ʨʘʡʦʥʘ, 
ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 6. 

ïïïïïïïïïïïïïïï 
*
 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʜʘʥʘ ʚ ʛʣʘʚʝ çʊʝʢʪʦʥʠʢʘè 

(ʇʨʠʤ. ʘʚʪ.). 
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ʂ ʚʝʨʭʥʝʤʫ ʧʨʦʪʝʨʦʟʦʶ ʦʪʥʦʩʷʪʩʷ 17 ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʉʣʦʞʝʥʳ ʦʥʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʨ-
ʚʠʯʥʦ ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʚ ʥʠʟʘʭ ʠ ʩʘʤʳʭ ʚʝʨʭʘʭ ʨʘʟʨʝʟʘ ï ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳ-
ʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɺʩʝ ʧʦʨʦʜʳ ʠʟʤʝʥʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʟʦʥʘʣʴʥʦʛʦ ʜʠʥʘʤʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨ-
ʬʠʟʤʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʥʘ ʟʘʧʘʜʝ ʠ ʚʳʩʦʢʦʛʨʘʜʠʝʥʪʥʦʛʦ ʥʘ ʚʦʩʪʦʢʝ. 
ɼʝʰʠʬʨʠʨʫʝʤʦʩʪʴ ʚʝʨʭʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʧʦʨʦʜ ʧʣʦʭʘʷ, ʨʝʞʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ. ʕʪʦ ʩʚʷʟʘʥʦ 
ʩ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʦʙʥʘʞʝʥʥʦʩʪʴʶ ʠ ʧʦʯʪʠ ʩʧʣʦʰʥʦʡ ʟʘʣʝʩʝʥʥʦʩʪʴʶ ʫʧʦʤʷʥʫʪʳʭ ʵʣʝʤʝʥʪʦʚ 
ʧʣʦʱʘʜʠ. ʍʦʨʦʰʦ ʜʝʰʠʬʨʠʨʫʶʪʩʷ ʣʠʰʴ ʫʩʪʦʡʯʠʚʳʝ ʢ ʚʳʚʝʪʨʠʚʘʥʠʶ ʬʨʘʛʤʝʥʪʳ çʩʫʱʝʩʪʚʝʥ-
ʥʦ ʢʚʘʨʮʠʪʦʚʳʭè ʯʘʩʪʝʡ ʩʚʠʪ ʠ ʧʦʜʩʚʠʪ. ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʠ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʥʘʜ ʚʝʨʭʥʝʧʨʦʪʝʨʦ-
ʟʦʡʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʩʣʘʙʦʦʪʨʠʮʘʪʝʣʴʥʦʝ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡ-
ʩʪʚʘʤʠ ʦʩʥʦʚʥʳʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʥʦʩʪʝʡ [64, 65, 73, 172]. ʇʣʦʪʥʦʩʪʴ (ů) ʠʟʤʝʥʷʝʪʩʷ ʦʪ 2,59 
ʜʦ 2,75 ʛ/ʩʤ3 (ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʚʩʝʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ï 2,62ï2,67 ʛ/ʩʤ3); ʤʘʛʥʠʪʥʘʷ 
ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ (Þ) ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ (2ï3)Ŀ10-6 ʝʜ. ʉɻʉʄ. ʅʘʠʙʦʣʴʰʠʝ ʧʦʣʦʞʠʪʝʣʥɹʳʝ 
ʤʘʛʥʠʪʥʳʝ ʘʥʦʤʘʣʠʠ ʦʙʫʩʣʦʚʣʝʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʩʪʨʘʪʠʬʠʮʠʨʫʝʤʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʘ ʢʦʥ-
ʮʝʥʪʨʘʮʠʷʤʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʤʘʣʦʤʦʱʥʳʭ ʩʠʣʣʦʚ, ʜʘʝʢ ʠ ʰʪʦʢʦʚ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʤʝʪʘ-
ʛʘʙʙʨʦʠʜʦʚ, ʦʙʳʯʥʦ ʤʘʛʥʝʪʠʪʩʦʜʝʨʞʘʱʠʭ. ʋʜʝʣʴʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ (æɟ) ʚʝʨʭ-
ʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʧʦʨʦʜ ï 650ï2 370 ʆʤĿʤ, ʧʦʚʳʰʘʷʩʴ ʚ ʦʪʜʝʣʴʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ ʢʚʘʨʮʠʪʦʚ 
ʜʦ 3 289 ʆʤĿʤ [64]. ʌʦʥʦʚʘʷ ʧʦʣʷʨʠʟʫʝʤʦʩʪʴ (ɖʩʨ) ï 1,92ï2,63 %. 

ʉʈɽɼʅɽʈʀʌɽʁʉʂɸʗ ʕʈɸʊɽʄɸ 

ɼʘʥʥʘʷ ʵʨʘʪʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚʦ ʚʩʝʭ ʜʦʩʨʝʜʥʝʢʝʤʙʨʠʡʩʢʠʭ ʵʣʝʤʝʥʪʘʭ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 9 ʩʚʠʪ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ N-40-XVIII.  
ʂʫʚʘʰʩʢʘʷ ʩʚʠʪʘ (RF2kv) ʣʦʢʘʣʠʟʦʚʘʥʘ ʥʘ ʢʨʘʡʥʝʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʣʠʩʪʘ ʧʦ ʣʝʚʦʙʝʨʝ-

ʞʴʶ ʨ. ʋʨʠʜʠʥʢʠ. ʆʪʥʦʩʠʪʩʷ ʢ ɿʣʘʪʦʫʩʪʦʚʩʢʦʡ ʧʦʜʟʦʥʝ, ʚ ʢʦʪʦʨʦʡ ʥʘ ʦʧʠʩʳʚʘʝʤʦʡ ʧʣʦʱʘʜʠ 
ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ. ʉʣʦʞʝʥʘ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ ʢʠʩʣʳʤʠ ʠ ʦʩʥʦʚʥʳʤʠ 
ʚʫʣʢʘʥʠʪʘʤʠ ʩ ʧʦʜʯʠʥʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʪʘʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ. ɺʧʝʨʚʳʝ ʩʚʠʪʘ ʦʧʠʩʘʥʘ ʚ 
1950 ʛ. ʄ. ʀ. ɻʘʨʘʥʝʤ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʂʫʚʘʰ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʝʜʥʝʛʦ ʩ ʩʝʚʝʨʘ ʣʠʩʪʘ N-40-XII. 
ʅʘ ʙʦʣʝʝ ʨʘʥʥʠʭ ʢʘʨʪʘʭ [34, 178] ʵʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʜʝʣʷʣʠʩʴ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʰʘʪʘʢʩʢʦʡ ʩʚʠʪʳ. 
ʇʦʩʣʝʜʥʷʷ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʚ ʜʨʫʛʦʤ ʨʘʡʦʥʝ ɹʘʰʢʠʨʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ [36, 51] 
ʫʧʨʘʟʜʥʝʥʘ ʢʘʢ ʩʠʥʦʥʠʤʠʯʥʘʷ. 
ɺ ʢʦʨʝʥʥʦʤ ʟʘʣʝʛʘʥʠʠ ʥʘʭʦʜʷʪʩʷ ʪʦʣʴʢʦ ʢʠʩʣʳʝ ʤʝʪʘʵʬʬʫʟʠʚʳ ʠ ʤʝʪʘʪʫʬʳ, ʦʙʨʘʟʫʶʱʠʝ ʩʝ-

ʨʠʶ ʩʢʘʣ ʠ ʫʪʝʩʦʚ. ɺ ʧʝʨʚʳʭ ʠʥʦʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʣʠʢʪʦʚʘʷ ʬʣʶʠʜʘʣʥɹʦʩʪʴ, ʧʘʜʘʶʱʘʷ ʧʦʜ 
ʩʨʝʜʥʠʤʠ ʫʛʣʘʤʠ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ. ʉʦʩʪʦʷʪ ʧʦʨʦʜʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʠ ʢʚʘʨ-
ʮʘ ʩ ʧʨʠʤʝʩʴʶ ʩʝʨʠʮʠʪʘ, ʩʪʠʣʴʧʥʦʤʝʣʘʥʘ, ʘʤʬʠʙʦʣʘ ʠ ʢʘʨʙʦʥʘʪʘ, ʦʙʨʘʟʫʶʱʠʭ ʪʦʥʢʦʟʝʨʥʠʩʪʫʶ 
ʣʠʪʦʠʜʥʫʶ ʤʘʩʩʫ, ʥʘ ʬʦʥʝ ʢʦʪʦʨʦʡ ʚʳʜʝʣʷʶʪʩʷ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʟʝʨʥʘ ʘʣʴʙʠʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʣʘ-
ʛʠʦʢʣʘʟʘ ʠʣʠ ʠʭ ʦʙʣʦʤʢʠ. ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ: ʪʠʪʘʥʦʤʘʛʥʝʪʠʪ, ʠʣʴʤʝʥʠʪ, ʣʝʡʢʦʢʩʝʥ, ʩʬʝʥ, 
ʤʘʛʥʝʪʠʪ, ʮʠʨʢʦʥ, ʘʧʘʪʠʪ. ʇʦ ʩʦʦʪʥʦʰʝʥʠʶ ʧʝʪʨʦʛʝʥʥʳʭ ʦʢʠʩʣʦʚ ʚʩʝ ʰʝʩʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ-
ʥʳʭ ʦʙʨʘʟʮʦʚ [140, 178] ʦʪʚʝʯʘʶʪ ʪʨʘʭʠʨʠʦʜʘʮʠʪʘʤ (ʧʨʠʣ. 9). ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʦʜʥʦʪʠʧʥʳʤʠ ʧʦ-
ʨʦʜʘʤʠ ʟʨʝʣʳʭ ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʩʝʨʠʡ ʧʘʣʝʦʟʦʷ ʢʠʩʣʳʝ ʚʫʣʢʘʥʠʪʳ ʢʫʚʘʰʩʢʦʡ ʩʚʠʪʳ ʦʪʣʠʯʘʶʪʩʷ 
ʧʦʚʳʰʝʥʥʦʡ ʪʠʪʘʥʠʩʪʦʩʪʴʶ, ʞʝʣʝʟʠʩʪʦʩʪʴʶ, ʤʘʛʥʝʟʠʘʣʴʥʦʩʪʴʶ ʠ ʨʝʟʢʠʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʘʣʠʷ 
ʥʘʜ ʥʘʪʨʠʝʤ, ʛʦʨʘʟʜʦ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʠʜʝʨʦʬʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʈɿʕ, ʫʨʘʥʘ ʠ ʪʦʨʠʷ 
(ʧʨʠʣ. 9ï12). ʄʝʪʘʪʝʨʨʠʛʝʥʥʳʝ ʧʦʨʦʜʳ (ʤʠʢʨʦʢʚʘʨʮʠʪʳ, ʤʝʪʘʘʣʝʚʨʦʣʠʪʳ, ʤʝʪʘʧʝʩʯʘʥʠʢʠ) 
ʚʩʪʨʝʯʝʥʳ ʪʦʣʴʢʦ ʚ ʜʝʣʶʚʠʘʣʴʥʳʭ ʦʙʣʦʤʢʘʭ; ʵʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʠ ʤʝʪʘʙʘʟʘʣʴʪʦʚ. ʇʦʩʣʝʜʥʠʝ ʪʷʛʦ-
ʪʝʶʪ ʢ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʚʳʭʦʜʦʚ ʩʚʠʪʳ; ʪʘʤ ʞʝ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʘʙʦʠʥʪʝʥʩʠʚ-
ʥʘʷ ʤʘʛʥʠʪʥʘʷ ʘʥʦʤʘʣʠʷ. 
ɺʩʝ ʦʪʣʦʞʝʥʠʷ ʢʫʚʘʰʩʢʦʡ ʩʚʠʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʳ ʚ ʥʘʠʙʦʣʝʝ ʥʠʟʢʦʪʝʤʧʝ-

ʨʘʪʫʨʥʦʡ (ʧʫʤʧʝʣʣʠʠʪ-ʩʪʠʣʴʧʥʦʤʝʣʘʥʦʚʦʡ) ʩʫʙʬʘʮʠʠ ʟʝʣʝʥʦʩʣʘʥʮʝʚʦʡ ʬʘʮʠʠ (ʌɿʉ); ʧʨʠʤʝʥʠ-
ʪʝʣʴʥʦ ʢ ʧʘʨʘʧʦʨʦʜʘʤ ʵʪʦʤʫ ʫʨʦʚʥʶ ʠʟʤʝʥʝʥʠʡ ʦʪʚʝʯʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʣʠʪʝʨʘʪʫʨʝ ʪʝʨ-
ʤʠʥ çʬʠʣʣʠʪʦʚʘʷ ʩʪʫʧʝʥʴè. ʂ ʩʝʚʝʨʫ (ʟʘ ʧʨʝʜʝʣʘʤʠ ʣʠʩʪʘ) ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʷʜʨʫ çʪʝʨ-
ʤʘʣʴʥʦʡ ʘʥʪʠʢʣʠʥʘʣʠè ʩʪʝʧʝʥʴ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʧʦʨʦʜʘʭ ʩʚʠʪʳ ʙʳʩʪʨʦ 
ʥʘʨʘʩʪʘʝʪ. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʚʳʰʝ- ʠ ʥʠʞʝʣʝʞʘʱʠʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ 
ʥʘ ʧʣʦʱʘʜʠ ʥʝ ʥʘʙʣʶʜʘʣʠʩʴ. ɺʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʢʫʚʘʰʩʢʦʡ ʩʚʠʪʳ ʟʜʝʩʴ ʥʝ ʙʦʣʝʝ 1 200 ʤ. ɺ 
ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʦʥʘ ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʪʘʛʘʥʘʡʩʢʦʡ ʩʚʠʪʦʡ ʩʨʝʜʥʝʛʦ ʨʠʬʝʷ. 
ɺ ʧʨʦʮʝʩʩʝ ɻɼʇ-200 [140] ʦʧʨʝʜʝʣʷʣʩʷ ʚʦʟʨʘʩʪ ʢʠʩʣʳʭ ʚʫʣʢʘʥʠʪʦʚ ʢʫʚʘʰʩʢʦʡ ʩʚʠʪʳ ʨʘʟ-

ʣʠʯʥʳʤʠ ʨʘʜʠʦʠʟʦʪʦʧʥʳʤʠ ʤʝʪʦʜʘʤʠ. ɺ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʨʦʙʝ, ʛʜʝ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʮʠʨʢʦʥʳ ʚ 
ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʠʭ ʫʨʘʥ-ʩʚʠʥʮʦʚʳʡ ʘʥʘʣʠʟ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʧʦ ʟʘʢʣʶʯʝʥʠʶ 
ɸ. ɻ. ʈʫʙʣʝʚʘ (ɺʉɽɻɽʀ), ʦ ʚʦʟʨʘʩʪʝ 1 312 ʤʣʥ ʣʝʪ, ʯʪʦ ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʠʟʚʝʩʪʥʦʡ ʜʘ-
ʪʦʡ ʚ 1 350 ʤʣʥ ʣʝʪ ʜʣʷ ʩʯʠʪʘʶʱʝʡʩʷ ʩʠʥʭʨʦʥʥʦʡ, ʥʦ ʨʘʟʚʠʪʦʡ ʚ ʜʨʫʛʦʡ ʧʦʜʟʦʥʝ ʤʘʰʘʢʩʢʦʡ 
ʩʚʠʪʳ. ɹʣʠʟʦʢ ʵʪʦʤʫ ʟʥʘʯʝʥʠʶ ʠ ʚʦʟʨʘʩʪ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ K-Ar ʜʘʪʠʨʦʚʘʥʠʠ ʘʣʴʙʠʪʘ ï 
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1 295Ñ65 ʤʣʥ ʣʝʪ. ʏʪʦ ʢʘʩʘʝʪʩʷ Rb-Sr ʜʘʥʥʳʭ, ʪʦ ʚ ʨʘʟʥʳʭ ʧʨʦʙʘʭ ʦʥʠ ʜʘʶʪ ʨʘʟʙʨʦʩ ʠʟʤʝʨʝʥʥʳʭ 
ʟʥʘʯʝʥʠʡ ʚʦʟʨʘʩʪʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 689 ʜʦ 822 ʤʣʥ ʣʝʪ. ʕʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʨʠʨʦʜʥʳʭ 
ʚʦʟʜʝʡʩʪʚʠʷʭ, ʠʩʢʘʟʠʚʰʠʭ Rb-Sr ʩʠʩʪʝʤʳ ʚ ʧʦʟʜʥʝʤ ʨʠʬʝʝ. 
ʄʘʰʘʢʩʢʘʷ ʩʚʠʪʘ (RF2m). ɺʳʭʦʜʳ ʝʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʩʫʪʩʪʚʫʶʪ; ʩʚʠʪʘ ʧʦʢʘʟʘʥʘ 

ʪʦʣʴʢʦ ʥʘ ʨʘʟʨʝʟʝ ʧʦ ʣʠʥʠʠ ɸ1ïɸ3 ʠ ʩʭʝʤʝ ʢʦʨʨʝʣʷʮʠʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʢʦʣʦʥʦʢ ʥʠʞʝ ʟʠ-
ʛʘʣʴʛʠʥʩʢʦʡ ʩʚʠʪʳ ʩ ʩʦʛʣʘʩʥʳʤʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ. ʗʚʣʷʝʪʩʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ɺʦʩʪʦʯʥʦ-
ʙʘʰʢʠʨʩʢʦʡ ʧʦʜʟʦʥʳ. ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʩʭʦʜʥʘ ʩ ʚʳʰʝʦʧʠʩʘʥʥʦʡ ʢʫʚʘʩhʢʦʡ ʩʚʠʪʦʡ, ʩ ʢʦʪʦʨʦʡ 
ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʧʦ ʚʦʟʨʘʩʪʫ. ʄʘʰʘʢʩʢʘʷ ʩʚʠʪʘ ʚʳʜʝʣʝʥʘ ɸ. ʀ. ʀʚʘʥʦʚʳʤ ʚ 1937 ʛ. ʚ ʨʘʡʦʥʝ 
ʭʨ. ʄʘʰʘʢ ʥʘ ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʖʞʥʦʛʦ ʋʨʘʣʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʨʘʩʯʣʝʥʷʣʘʩʴ ʥʘ ʜʚʝ, ʨʝʞʝ ʪʨʠ 
ʧʦʜʩʚʠʪʳ; ʩʝʡʯʘʩ ʚ ʩʪʨʘʪʦʪʠʧʝ ʚʳʜʝʣʷʝʪʩʷ 8 ʤʘʣʦʤʦʱʥʳʭ ʧʦʜʩʚʠʪ. ʅʘʤʠ (ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʩʝʨʠʡʥʦʡ ʣʝʛʝʥʜʦʡ) ʵʪʦ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʚʘʨʠʘʥʪʝ çʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʦʙʨʘʟʦʚʘ-
ʥʠʡè. ʉʚʠʪʘ ʠʤʝʝʪ ʜʦʚʦʣʴʥʦ ʧʝʩʪʨʳʡ ʩʦʩʪʘʚ ʠ ʩʣʦʞʝʥʘ ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʢʦʥʛʣʦʤʝ-
ʨʘʪʘʤʠ, ʣʘʚʘʤʠ ʠ ʪʫʬʘʤʠ ʙʘʟʘʣʴʪʦʚ, ʨʠʦʣʠʪʦʚ, ʪʨʘʭʠʨʠʦʣʠʪʦʚ, ʦʙʳʯʥʦ ʩʣʘʙʦ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥ-
ʥʳʤʠ. ʄʦʱʥʦʩʪʴ ʝʝ ʜʦ 3 500 ʤ. 
ʅʠʞʥʝʩʘʠʪʦʚʩʢʘʷ ʩʚʠʪʘ (RF2ns) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʀʣʴʤʝʥʦʛʦʨʩʢʦʡ ʉʌɿ. ʂʘʢ ʠ ʚ 

ʧʨʝʜʳʜʫɦ ʝʤ ʩʣʫʯʘʝ, ʥʝ ʚʳʭʦʜʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʦʪʦʙʨʘʞʝʥʘ ʥʘ ʨʘʟʨʝʟʝ ʠ ʩʭʝʤʝ ʢʦʨʨʝʣʷʮʠʠ 
ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʨʠʩ. 6) ʧʦʜ ʚʝʨʭʥʝʩʘʠʪʦʚʩʢʦʡ ʩʚʠʪʦʡ. ʉʣʦʞʝʥʘ ʘʤʬʠʙʦʣ-ʧʣʘʛʠʦʢʣʘ-
ʟʦʚʳʤʠ ʢʨʠʩʪʘʣʣʦʩʣʘʥʮʘʤʠ, ʙʠʦʪʠʪʦʚʳʤʠ ʠ ʛʨʘʥʘʪʦʚʳʤʠ ʢʚʘʨʮʠʪʘʤʠ. ʄʦʱʥʦʩʪʴ ʥʠʞʥʝʩʘʠ-
ʪʦʚʩʢʦʡ ʩʚʠʪʳ ʜʦ 750 ʤ. 
ɺʝʨʭʥʝʩʘʠʪʦʚʩʢʘʷ ʩʚʠʪʘ (RF2vs). ʇʦʜ ʵʪʠʤ ʥʘʟʚʘʥʠʝʤ ʚʳʜʝʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ ʤʝʪʘ-

ʤʦʨʬʠʟʦʚʘʥʥʳʭ ʧʝʨʚʠʯʥʦ ʚʫʣʢʘʥʠʯʝʩʢʠʭ, ʪʝʨʨʠʛʝʥʥʳʭ ʠ ʧʠʨʦʢʣʘʩʪʦ-ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, ʢʘʨʪʠ-
ʨʫʶʱʠʡʩʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ. ʉʚʠʪʘ ʩʣʘʛʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʃʘʨʠʥʩʢʦʛʦ 
ʢʫʧʦʣʘ ʠ ʷʜʨʘ ʦʩʣʦʞʥʷʶʱʠʭ ʝʛʦ (ʚʙʣʠʟʠ ʂʦʯʥʝʚʩʢʦʛʦ ʥʘʜʚʠʛʘ) ʘʥʪʠʢʣʠʥʘʣʝʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. 
ɺ ʧʝʨʚʦʤ ʠʟʜʘʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1 : 200 000 [34] ʜʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʬʠʛʫʨʠ-
ʨʫʶʪ ʚ ʩʦʩʪʘʚʝ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ çʢʚʘʨʮʠʪʦʚ, ʩʝʨʠʮʠʪʦʚʳʭ ʢʚʘʨʮʠʪʦʚ, ʩʣʘʥʮʝʚ ʠ ʧʦʨʬʠʨʠʪʦʠ-
ʜʦʚè ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʧʦʩʣʝʜʫʶʱʠʭ ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪʘʭ [300, 73] ʦʥʠ 
ʚʳʜʝʣʷʶʪʩʷ ʚ ʣʘʨʠʥʩʢʫʶ ʪʦʣʱʫ, ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʨʘʥʥʝʜʝʚʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʚ ʜʨʫʛʦʤ ï ʫʩʣʦʚ-
ʥʦ ʧʦʟʜʥʝʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ. 
ʍʦʨʦʰʠʭ ʨʘʟʨʝʟʦʚ ʩʚʠʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʝʪ; ʩʣʘʛʘʶʱʠʝ ʝʝ ʢʦʤʧʦʥʝʥʪʳ ʦʙʨʘʟʫʶʪ ʨʘʟʨʦʟ-

ʥʝʥʥʳʝ ʢʦʨʝʥʥʳʝ ʚʳʭʦʜʳ ʠ ʬʠʢʩʠʨʫʪʁʩʷ ʚ ʜʝʣʶʚʠʘʣʴʥʳʭ ʦʙʣʦʤʢʘʭ. ʇʦʨʦʜʳ ʠʟʤʝʥʝʥʳ ʚ ʫʩʣʦ-
ʚʠʷʭ ʚʳʩʦʢʦʛʨʘʜʠʝʥʪʥʦʛʦ ʣʘʪʝʨʘʣʴʥʦ-ʟʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʫʤʝʨʝʥʥʳʭ ʜʘʚʣʝʥʠʡ ʦʪ ʵʧʠ-
ʜʦʪ-ʘʤʬʠʙʦʣʠʪʦʚʦʡ ʬʘʮʠʠ ʜʦ ʩʨʝʜʥʝʪʝʤʧʝʨʘʪʫʨʥʦʡ (ʵʧʠʜʦʪ-ʤʫʩʢʦʚʠʪ-ʭʣʦʨʠʪʦʚʦʡ) ʩʫʙʬʘʮʠʠ 
ʌɿʉ. ʅʝʦʜʥʦʨʦʜʥʳʡ ʤʝʪʘʤʦʨʬʠʟʤ ʥʘ ʬʦʥʝ ʧʝʩʪʨʦʛʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 
ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ. ɺʝʨʭʥʝʩʘʠʪʦʚʩʢʘʷ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝ-
ʥʘ ʢʚʘʨʮ-ʙʠʦʪʠʪ-ʘʣɹʙʠʪʦʚʳʤʠ, ʢʚʘʨʮ-ʩʣʶʜʷʥʦ-ʛʨʘʥʘʪ-ʘʣʴʙʠʪ-ʘʤʬʠʙʦʣʠʪʦʚʳʤʠ, ʛʨʘʥʘʪ-ʩʣʶʜʷ-
ʥʦ-ʢʚʘʨʮ-ʘʣʴʙʠʪʦʚʳʤʠ ʩʣʘʥʮʘʤʠ ʠ ʢʨʠʩʪʘʣʣʦʩʣʘʥʮʘʤʠ, ʘʧʦʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʟʝʣʝʥʳʤʠ ʩʣʘʥʮʘ-
ʤʠ ʦʩʥʦʚʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ, ʘʤʬʠʙʦʣʠʪʘʤʠ, ʤʝʪʘʪʫʬʬʠʪʘʤʠ. ɺ ʚʠʜʝ ʧʨʦʩʣʦʝʚ ʚʩʪʨʝʯʘʶʪ-
ʩʷ ʩʣʶʜʷʥʦ-ʢʚʘʨʮʝʚʳʝ, ʛʨʘʬʠʪ-ʩʣʶʜʷʥʦ-ʢʚʘʨʮʝʚʳʝ ʩʣʘʥʮʳ ʠ ʢʚʘʨʮʠʪʳ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʦʱʥʦʩʪʴ 
ʢʦʪʦʨʳʭ ʚ ʮʝʣʦʤ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʢ ʢʨʦʚʣʝ. ʅʘʠʤʝʥʝʝ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʧʦʨʦʜʳ ʧʨʝʜʰʝ-
ʩʪʚʝʥʥʠʢʘʤʠ ʠʥʦʛʜʘ ʚʳʜʝʣʷʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʜʨʫʛʦ-
ʛʦ ʚʦʟʨʘʩʪʘ. ʇʝʪʨʦʭʠʤʠʯʝʩʢʘʷ ʠ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʜʝʣʴʥʳʭ ʧʦʨʦʜ ʩʚʠʪʳ ʩʦʜʝʨ-
ʞʠʪʩʷ ʚ ʧʨʠʣʦʞʝʥʠʷʭ 9ï12. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʘʤʬʠʙʦʣʠʪʳ ʠ ʘʤʬʠ-
ʙʦʣʩʦʜʝʨʞʘʱʠʝ ʢʨʠʩʪʘʣʣʦʩʣʘʥʮʳ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʪʠʪʘʥʠʩʪʦʩʪʴʶ ʠ ʠʤʝʶʪ ʟʘʤʝʪʥʳʡ 
ʱʝʣʦʯʥʦʡ ʫʢʣʦʥ. 
ʆʧʠʩʳʚʘʝʤʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʩʘʠʪʦʚʩʢʦʡ ʩʝʨʠʠ ʚ ʢʘʯʝʩʪʚʝ ʪʨʝʪʴʝʛʦ ʩʥʠʟʫ ʝʝ 

ʯʣʝʥʘ. ɿʘʣʝʛʘʥʠʝ ʝʛʦ ʥʘ ʥʝ ʦʙʥʘʞʝʥʥʦʡ ʟʜʝʩʴ ʥʠʞʥʝʩʘʠʪʦʚʩʢʦʡ ʩʚʠʪʝ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʜʨʫʛʠʤʠ 
ʨʘʡʦʥʘʤʠ ʀʣʴʤʝʥʦʛʦʨʩʢʦʡ ʉʌɿ ʩʯʠʪʘʝʪʩʷ ʩʦʛʣʘʩʥʳʤ. ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʨʘʟʥʳʭ 
ʫʯʘʩʪʢʘʭ ʟʥʘʯʝʥʠʷʤʠ ʦʪ 550 ʜʦ 1 400 ʤ. ʆʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ɺʨʝʤʷ ʦʙʨʘʟʦʚʘ-
ʥʠʷ ʩʚʠʪʳ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘ ʪʦʤ ʦʩʥʦʚʘʥʠʠ, ʯʪʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥʘ ʟʘʣʝʛʘʝʪ ʩʦʛʣʘʩʥʦ ʧʦʜ 
ʠʛʠʰʩʢʦʡ ʩʚʠʪʦʡ, ʚ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʝʥʳ ʤʠʢʨʦʬʦʩʩʠʣʠʠ ʩʨʝʜʥʝʛʦ ʨʠʬʝʷ [140], ʘ ʩ ʜʨʫʛʦʡ ʩʪʦ-
ʨʦʥʳ, ʠʤʝʝʪ ʦʪʯʝʪʣʠʚʦʝ ʬʦʨʤʘʮʠʦʥʥʦʝ ʩʭʦʜʩʪʚʦ ʩ ʢʫʚʘʰʩʢʦʡ ʠ ʤʘʰʘʢʩʢʦʡ ʩʚʠʪʘʤʠ, ʩʨʝʜʥʝʨʠ-
ʬʝʡʩʢʠʡ ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ ʦʙʦʩʥʦʚʚrʘʝʪʩʷ ʨʘʜʠʦʠʟʦʪʦʧʥʳʤʠ ʜʘʥʥʳʤʠ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 
ʯʪʦ ʚ ʥʘʯʘʣʝ ʩʨʝʜʥʝʛʦ ʨʠʬʝʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʩʝʭ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʦʠʩʭʦʜʠʣʦ ʚ 
ʨʘʤʢʘʭ ʝʜʠʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦ-ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ. ɺʦʟʨʘʩʪ ʤʝʪʘʤʦʨʬʠʟʤʘ ï ʧʦʟʜʥʝʧʘʣʝʦʟʦʡ-
ʩʢʠʡ (ʩʨʝʜʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʡ), ʧʦʩʢʦʣʴʢʫ ʢʨʘʝʚʳʝ ʯʘʩʪʠ ʨʘʥʝʝ ʝʜʠʥʦʛʦ çʪʝʨʤʘʣʴʥʦʛʦ ʢʫʧʦʣʘè 
ʦʭʚʘʪʳʚʘʶʪ ʠ ʧʘʣʝʦʟʦʡʩʢʠʝ ʧʦʨʦʜʳ (ʚ ʚʦʟʨʘʩʪʥʦʤ ʠʥʪʝʨʚʘʣʝ ʦʪ ʦʨʜʦʚʠʢʘ ʜʦ ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ) 
ʠ ʢʨʦʤʝ ʪʦʛʦ, U-Pb ʜʘʪʠʨʦʚʢʠ ʥʝʩʦʤʥʝʥʥʦ ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʩ ʤʝʪʘʤʦʨʬʠʟʤʦʤ ʩʣʘʙʦ ʧʝ-
ʨʝʤʝʱʝʥʥʳʭ ʛʨʘʥʠʪʦʚ ʃʘʨʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʫʙʝʞʫ ʙʘʰʢʠʨʩʢʦʛʦ ʠ ʤʦʩʢʦʚʩʢʦʛʦ 
ʚʝʢʦʚ. 
ɿʠʛʘʣʴʛʠʥʩʢʘʷ ʩʚʠʪʘ (RF2zg) ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʘ ʚ 1931 ʛ. ʆ. ʇ. ɻʦʨʷʠʥʦʚʦʡ ʩ ʩʦʘʚʪʦʨʘ-
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ʤʠ; ʥʘʟʚʘʥʠʝ ï ʧʦ ʭʨ. ɿʠʛʘʣʴʛʘ (ʟʘʧʘʜʥʝʝ ʛʨʘʥʠʮʳ ʣʠʩʪʘ). ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ɺʦ-
ʩʪʦʯʥʦʙʘʰʢʠʨʩʢʦʡ ʧʦʜʟʦʥʝ, ʥʘ ʭʨʝʙʪʘʭ ʗʛʦʜʥʳʡ, ɸʚʘʣʷʢ, ʚ ʚʝʨʭʦʚʴʷʭ ʨʨ. ɸʡ, ɹʝʣʘʷ ʠ ʧʨʘʚʳʭ 
ʧʨʠʪʦʢʦʚ ʨ. ʋʨʜʘʟʘ, ʛʜʝ ʩʣʘʛʘʝʪ ʷʜʨʘ ʘʥʪʠʢʣʠʥʘʣʝʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʆʙʥʘʞʝʥʘ ʪʘʢʞʝ ʚʜʦʣʴ 
ʩʝʚʝʨʥʦʡ ʨʘʤʢʠ ʣʠʩʪʘ. ʀʤʝʝʪ ʪʨʝʭʯʣʝʥʥʦʝ ʩʪʨʦʝʥʠʝ: ʥʠʞʥʷʷ ʠ ʚʝʨʭʥʷʷ ʧʘʯʢʠ (ʚ ʩʪʨʘʪʦʪʠʧʝ ï 
ʧʦʜʩʚʠʪʳ) ʩʣʦʞʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʙʤʦʥʦʤʠʥʝʨʘʣʴʥʳʤʠ ʢʚʘʨʮʠʪʘʤʠ; ʩʨʝʜʥʷʷ ʧʘʯʢʘ ʧʨʝʜ-
ʩʪʘʚʣʝʥʘ ʯʝʨʝʜʦʚʘʥʠʝʤ ʩʣʶʜʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ, ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʭ ʤʫʩʢʦʚʠʪ (ʩʝʨʠʮʠʪ)-ʢʚʘʨʮʝ-
ʚʳʭ (ʬʠʣʣʠʪʠʟʠʨʦʚʘʥʥʳʭ) ʠ ʛʨʘʬʠʪ-ʢʚʘʨʮ-ʭʣʦʨʠʪʦʠʜʥʳʭ ʩʣʘʥʮʝʚ. ʇʦʜʦʙʥʳʝ ʩʣʘʥʮʳ ʚ ʥʠʞʥʝʡ 
ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʷʭ ʨʘʟʨʝʟʘ ʢʨʘʡʥʝ ʨʝʜʢʠ ʠ ʤʘʣʦʤʦʱʥʳ. ʂ ʚʦʩʪʦʢʫ ʦʪ ʩʪʨʘʪʦʪʠʧʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ 
ʦʧʠʩʳʚʘʝʤʦʡ ʧʣʦʱʘʜʠ, ʤʦʱʥʦʩʪʴ ʩʨʝʜʥʝʡ ʧʘʯʢʠ ʨʝʜʫʮʠʨʫʝʪʩʷ ʜʦ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ. 
ʉʚʠʪʘ ʟʘʣʝʛʘʝʪ, ʥʘ ʤʘʰʘʢʩʢʦʡ ʩʚʠʪʝ (ʧʦʩʣʝʜʥʷʷ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʦʙʥʘʞʝʥʘ), ʚʦʟʤʦʞʥʦ, 
ʩ ʥʝʙʦʣʴʰʠʤ ʨʘʟʤʳʚʦʤ ʠ ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʟʠʛʘʟʠʥʦ-ʢʦʤʘʨʦʚʩʢʦʡ ʩʚʠʪʦʡ. ʆʙʱʘʷ ʤʦʱ-
ʥʦʩʪʴ ʧʦʜʨʘʟʜʝʣʝʥʠʷ 300ï600 ʤ. 
ʂʚʘʨʮʠʪʳ ʩʚʠʪʳ ï ʦʜʥʠ ʠʟ ʥʘʠʙʦʣʝʝ çʯʠʩʪʳʭè ʩʨʝʜʠ ʧʦʨʦʜ ʜʦʢʝʤʙʨʠʷ ʪʝʨʨʠʪʦʨʠʠ. ʉʨʝʜʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʢʨʝʤʥʝʟʝʤʘ ʚ ʥʠʭ ʦʢʦʣʦ 95 % (ʧʨʠʣ. 9). ʂʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ 
ʥʝ ʚʝʣʠʢʦ; ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʥʠ ʤʘʛʥʝʪʠʪʦʤ, ʧʠʨʠʪʦʤ, ʪʫʨʤʘʣʠʥʦʤ, ʛʨʘʥʘʪʦʤ, ʨʫʪʠʣʦʤ, ʣʝʡʢʦʢʩʝ-
ʥʦʤ, ʮʠʨʢʦʥʦʤ, ʨʝʜʢʦ ï ʘʧʘʪʠʪʦʤ ʠ ʩʬʝʥʦʤ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʪʠʪʘʥʦʚʦʛʦ (0,049) 
ʠ ʥʠʟʢʠʝ ï ʥʘʪʨʠʝʚʦʛʦ (0,096) ʤʦʜʫʣʝʡ [140] ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ 
ʦʙʩʪʘʥʦʚʢʘʭ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʘʨʠʜʥʦʛʦ ʢʣʠʤʘʪʘ ʩ ʭʦʨʦʰʝʡ ʩʦʨʪʠʨʦʚʢʦʡ ʢʚʘʨʮʝ-
ʚʳʭ ʧʝʩʢʦʚ ʠ ʘʣʝʚʨʠʪʦʚ ʧʨʠ, ʚʝʨʦʷʪʥʦ, ʥʝʦʜʥʦʢʨʘʪʥʦʤ ʠʭ ʧʝʨʝʦʪʣʦʞʝʥʠʠ. ʍʘʨʘʢʪʝʨ ʤʝʪʘʤʦʨ-
ʬʠʟʤʘ ʧʦʨʦʜ ï ʧʨʦʛʨʝʩʩʠʚʥʳʡ ʥʠʟʢʦʛʨʘʜʠʝʥʪʥʳʡ ʣʘʪʝʨʘʣʴʥʦ-ʟʦʥʘʣʴʥʳʡ. ʉʪʝʧʝʥʴ ʧʨʝʦʙʨʘʟʦʚʘ-
ʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʣʠʯʥʳʤ ʩʫʙʬʘʮʠʷʤ ʌɿʉ ʠ ʚ ʮʝʣʦʤ ʚʦʟʨʘʩʪʘʝʪ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. ʆʨʛʘʥʠ-
ʯʝʩʢʠʝ ʦʩʪʘʪʢʠ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʝʝ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ ʤʝʞʜʫ 
ʤʘʰʘʢʩʢʦʡ ʠ ʟʠʛʘʟʠʥʦ-ʢʦʤʘʨʦʚʩʢʦʡ ʩʚʠʪʘʤʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʙʦʩʥʦʚʘʥʦ ʩʨʝʜʥʝʨʠʬʝʡʩʢʦʝ ʚʨʝʤʷ 
ʬʦʨʤʠʨʦʚʘʥʠʷ. 
ɿʠʛʘʟʠʥʦ-ʢʦʤʘʨʦʚʩʢʘʷ ʩʚʠʪʘ (RF2zk) ʚr ʜʝʣʝʥʘ ʪʝʤʠ ʞʝ ʘʚʪʦʨʘʤʠ, ʯʪʦ ʠ ʚʳʰʝʦʧʠ-

ʩʘʥʥʘʷ ʟʠʛʘʣʴʛʠʥʩʢʘʷ ʩʚʠʪʘ, ʠ ʥʘʨʷʜʫ ʩ ʥʝʡ ʦʪʥʦʩʠʪʩʷ ʢ çʢʣʘʩʩʠʯʝʩʢʠʤè ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʩʨʝʜ-
ʥʝʛʦ ʨʠʬʝʷ ʋʨʘʣʘ. ʇʦʜ ʪʝʤʠ ʞʝ ʥʘʟʚʘʥʠʷʤʠ ʦʙʝ ʢʘʨʪʠʨʦʚʘʣʠʩʴ ʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ [34, 178, 
64]. ɺ ʧʨʦʮʝʩʩʝ ɻɼʇ-200 ʛʨʘʥʠʮʳ ʠʭ ʫʪʦʯʥʝʥʳ. ɿʠʛʘʟʠʥʦ-ʢʦʤʘʨʦʚʩʢʘʷ ʩʚʠʪʘ ʨʘʟʚʠʪʘ ʥʘ ʩʝʚʝʨʦ-
ʟʘʧʘʜʝ ʣʠʩʪʘ, ʧʨʠʤʝʨʥʦ ʚ ʪʝʭ ʞʝ ʨʘʡʦʥʘʭ, ʯʪʦ ʠ ʟʠʛʘʣʴʛʠʥʩʢʘʷ ʩʚʠʪʘ, ʠ ʪʝʩʥʦ ʘʩʩʦʮʠʠʨʫʝʪ ʩ ʥʝʡ, 
ʬʦʨʤʠʨʫʷ ʢʨʳʣʴʷ ʘʥʪʠʢʣʠʥʘʣʝʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ɺ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʧʨʠ ʦʯʝʥʴ 
ʩʣʘʙʦʤ ʤʝʪʘʤʦʨʬʠʟʤʝ ʧʦʨʦʜ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 3 ʧʦʜʩʚʠʪʳ: ʩʝʨʝʛʠʥʩʢʫʶ, ʘʤʙʘʨʩʢʫʶ ʠ ʪʫʢʘʥʩʢʫʶ. 
ɺ ʩʨʝʜʥʝʡ ʧʦʜʩʚʠʪʝ ʚ ʚʠʜʝ ʧʨʦʩʣʦʝʚ ʩʨʝʜʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʚʩʪʨʝʯʘʶʪʩʷ ʧʝʩʯʘ-
ʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ ʠ ʠʟʚʝʩʪʥʷʢʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ ʧʦ ʫʩʣʦʚʠʷʤ ʤʘʩʰʪʘʙʘ ʠ ʚ ʩʚʷʟʠ ʩ ʧʣʦʭʦʡ 
ʦʙʥʘʞʝʥʥʦʩʪʴʶ ʩʚʠʪʘ ʚʳʜʝʣʷʝʪʩʷ ʢʘʢ ʝʜʠʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʪʝʣʦ. ʉʣʦʞʝʥʘ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ 
ʩʣʘʥʮʘʤʠ ʩ ʠʟʤʝʥʯʠʚʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ: ʤʫʩʢʦʚʠʪ(ʩʝʨʠʮʠʪ)-
ʛʨʘʬʠʪ-ʢʚʘʨʮʝʚʳʤʠ, ʛʨʘʬʠʪ-ʭʣʦʨʠʪʦʠʜʥʦ-ʢʚʘʨʮʝʚʳʤʠ, ʤʫʩʢʦʚʠʪ(ʩʝʨʠʮʠʪ)-ʭʣʦʨʠʪʦʠʜʥʦ-ʢʚʘʨ-
ʮʝʚʳʤʠ, ʭʣʦʨʠʪʦʠʜʥʦ-ʢʚʘʨʮʝʚʳʤʠ, ʤʫʩʢʦʚʠʪ(ʩʝʨʠʮʠʪ)-ʘʣʴʙʠʪ-ʢʚʘʨʮʝʚʳʤʠ (ʥʝʨʝʜʢʦ ʛʨʘʬʠʪʩʦ-
ʜʝʨʞʘʱʠʤʠ), ʤʫʩʢʦʚʠʪ(ʩʝʨʠʮʠʪ)-ʭʣʦʨʠʪ-ʢʚʘʨʮʝʚʳʤʠ. ʆʛʨʘʥʠʯʝʥʥʦ (ʚ ʧʨʦʩʣʦʷʭ) ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʳ ʩʣʘʥʮʳ ʭʣʦʨʠʪ-ʢʚʘʨʮʝʚʳʝ, ʤʫʩʢʦʚʠʪ(ʩʝʨʠʮʠʪ)-ʢʚʘʨʮʝʚʳʝ, ʭʣʦʨʠʪ-ʤʫʩʢʦʚʠʪ-ʢʚʘʨʮʝʚʳʝ, ʘʣʴ-
ʙʠʪ-ʭʣʦʨʠʪ-ʤʫʩʢʦʚʠʪ-ʢʚʘʨʮʝʚʳʝ. ʉ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʚ ʧʦʨʦʜʘʭ ʩʚʠʪʳ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ 
ʢʦʣʠʯʝʩʪʚʦ ʭʣʦʨʠʪʦʠʜʘ ʠ ʛʨʘʬʠʪʘ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʙʠʪʘ ʠ ʭʣʦʨʠʪʘ. ʉʪʝʧʝʥʴ ʤʝ-
ʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚʘʨʴʠʨʫʝʪ ʚ ʪʝʭ ʞʝ ʧʨʝʜʝʣʘʭ, ʯʪʦ ʠ ʜʣʷ ʟʠʛʘʣʴʛʠʥʩʢʦʡ ʩʚʠʪʳ. 
ʇʦʣʥʳʭ ʨʘʟʨʝʟʦʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʝʪ. ʌʨʘʛʤʝʥʪʳ ʠʭ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʭʨʝʙʪʘʭ 
ɸʚʘʣʷʢ, ʗʛʦʜʥʳʡ ʠ ʥʘ ʚʦʜʦʨʘʟʜʝʣʝ ʨʨ. ɹʦʣ. ʠ ʄʘʣ. ʏʝʨʥʦʡ. ʉʚʠʪʘ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʟʠʛʘʣʴ-
ʛʠʥʩʢʠʭ ʢʚʘʨʮʠʪʘʭ; ʥʠʞʥʷʷ ʝʝ ʛʨʘʥʠʮʘ ʬʠʢʩʠʨʫʝʪʩʷ ʦʪʯʝʪʣʠʚʦʡ ʩʤʝʥʦʡ ʧʦʩʣʝʜʥʠʭ ʤʦʥɦʳʤʠ 
ʧʘʯʢʘʤʠ ʛʨʘʬʠʪ- ʠ ʦʪʪʨʝʣʠʪʩʦʜʝʨʞʘʱʠʭ ʩʣʘʥʮʝʚ. ʉʦʛʣʘʩʥʦ (ʠʣʠ ʩ ʥʝʙʦʣʴʰʠʤ ʨʘʟʤʳʚʦʤ) ʧʝʨʝ-
ʢʨrʚʘʝʪʩʷ ʘʚʟʷʥʩʢʦʡ ʩʚʠʪʦʡ. ʄʦʱʥʦʩʪʴ ʟʠʛʘʟʠʥʦ-ʢʦʤʘʨʦʚʩʢʦʡ ʩʚʠʪʳ 650ï1 100 ʤ. 
ʉʧʝʢʪʨ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʨʠʤʝʨʥʦ ʪʦʪ ʞʝ, ʯʪʦ ʠ ʚ ʟʠʛʘʣʴʛʠʥʩʢʦʡ ʩʚʠ-

ʪʝ; ʚ ʟʘʤʝʪʥʦ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʫʨʤʘʣʠʥ ʠ ʨʫʪʠʣ, ʚ ʤʝʥʴh ʠʭ ï ʘʧʘʪʠʪ. ʇʦ 
ʜʘʥʥʳʤ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʮʠʨʢʦʥʦʚ (ʧʨʠʣ. 8) ʩʨʝʜʠ ʧʦʩʣʝʜʥʠʭ ʧʨʝʦʙʣʘʜʘʶʪ ʭʘʨʘʢ-
ʪʝʨʥʳʝ ʜʣʷ ʩʨʝʜʥʝʛʦ ʨʠʬʝʷ ʋʨʘʣʘ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʳʝ ʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʷʨʢʦ ʦʢʨʘʰʝʥʥʳʝ 
çʜʦʨʠʬʝʡʩʢʠʝè ʬʦʨʤʳ (ʪʠʧ I), ʥʝʨʝʜʢʦ (ʚ ʘʧʦʧʝʣʠʪʦʚʳʭ ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʭ ʩʣʘʥʮʘʭ) ʚ ʩʦʯʝʪʘ-
ʥʠʠ ʩ ʤʘʣʠʥʦʚʳʤ ʠ ʧʫʨʧʫʨʥʦ-ʢʨʘʩʥʳʤ ʧʣʦʭʦ ʦʢʘʪʘʥʥʳʤ ʮʠʨʢʦʥʦʤ III ʪʠʧʘ (ʘʫʪʠʛʝʥʥʳʤ, çʩʦʙ-
ʩʪʚʝʥʥʦ ʩʨʝʜʥʝʨʠʬʝʡʩʢʠʤè). 
ɺ ʦʪʜʝʣʴʥʳʭ ʧʨʦʩʣʦʷʭ ʦʣʠʛʦʤʠʢʪʦʚʳʭ ʦʙʣʦʤʦʯʥʳʭ ʤʝʪʘʧʦʨʦʜ ʧʨʦʷʚʣʷʶʪʩʷ çʥʠʞʥʝʨʠ-

ʬʝʡʩʢʠʝè ʤʠʥʝʨʘʣʳ II ʪʠʧʘ, ʘ ʪʘʢʞʝ ʮʠʨʢʦʥʳ ʧʝʨʝʤʳʪʳʭ ʛʨʘʥʠʪʦʚ ʠ ʜʠʦʨʠʪʦʚ (ʪʠʧʳ IV, V, VI), 
ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʣʦʢʘʣʴʥʳʭ ʨʘʟʤʳʚʘʭ ʚʥʫʪʨʠ ʩʚʠʪʳ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʠʛʘʣʴ-
ʛʠʥʩʢʦʡ ʩʚʠʪʦʡ, ʚ ʟʠʛʘʟʠʥʦ-ʢʦʤʘʨʦʚʩʢʠʭ ʢʚʘʨʮʠʪʘʭ ʫʤʝʥʴʰʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʪʠʪʘʥʦʚʦʛʦ ʤʦʜʫʣʷ ʠ 
ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʪ ʥʘʪʨʠʝʚʳʡ ʤʦʜʫʣʴ ʠ ʦʙʱʘʷ ʥʦʨʤʘʪʠʚʥʘʷ ʱʝʣʦʯʥʦʩʪʴ. ɺ ʥʠʭ ʪʘʢʞʝ ʟʘʤʝʪʥʦ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ Pb, Zr, Nb, Y, Rb, Th, Ba, Sr, Ga, ʘ ʫʤʝʥʴʰʘʝʪʩʷ ï Ni ʠ Co (ʧʨʠʣ. 10, 
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12). ʉʨʝʜʥʝʨʠʬʝʡʩʢʠʡ ʚʦʟʨʘʩʪ ʩʚʠʪʳ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʦʤʧʣʝʢʩʘʤʠ ʤʠʢʨʦʬʦʩʩʠʣʠʡ [140, ʦʧʨʝ-
ʜʝʣʝʥʠʝ ʃ. ʅ. ʀʣʴʯʝʥʢʦ]. ɻʨʘʬʠʪʩʦʜʝʨʞʘʱʠʝ ʧʦʨʦʜʳ ʩʚʠʪʳ ʷʚʣʷʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʦʡ 
ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʧʣʘʪʠʥʦ-ʧʘʣʣʘʜʠʝʚʦʛʦ ʦʨʫʜʝʥʝʥʠʷ. 
ɸʚʟʷʥʩʢʘʷ ʩʚʠʪʘ (RF2av) ʚr ʜʝʣʝʥʘ ʚ 1933 ʛ. ʂ. ɸ. ʃʴʚʦʚʳʤ ʥʘ ʨ. ɸʚʟʷʥ (ʧʨʠʪʦʢ ʨ. ɹʝ-

ʣʦʡ). ɺ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 6 ʤʘʣʦʤʦʱʥʳʭ ʧʦʜʩʚʠʪ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʦʪ-
ʥʦʰʝʥʠʝʤ ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ. ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ (ɹʝʣʦʨʝʮʢʠʡ ʨʘʡʦʥ) ʚ ʥʝʡ ʚʳ-
ʜʝʣʁ̫ʪʩʷ 3 ʧʘʯʢʠ; ʥʠʞʥʷʷ ʠ ʚʝʨʭʥʷʷ ʩʫʱʝʩʪʚʝʥʥʦ ʢʘʨʙʦʥʘʪʥʳʝ, ʩʨʝʜʥʷʷ ï ʪʝʨʨʠʛʝʥʥʘʷ. ʅʘ 
ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʧʦʨʦʜʳ ʩʚʠʪʳ ʠʤʝʶʪ ʠʟʚʝʩʪʢʦʚʦ-ʪʝʨʨʠʛʝʥʥʳʡ ʠ ʪʝʨʨʠʛʝʥʥʳʡ ʩʦʩʪʘʚ, ʦʪʚʝʯʘʶ-
ʱʠʡ ʚ ʮʝʣʦʤ ʚʪʦʨʦʡ ʧʘʯʢʝ. ʀ. ʉ. ɸʥʠʩʠʤʦʚʳʤ ʠ ʜʨ. [64] ʧʨʠ ɻʉ-50 ʦʥʠ ʠʥʜʝʢʩʠʨʦʚʘʣʠʩʴ ʢʘʢ 
çʚʝʨʭʥʷʷ ʧʦʜʩʚʠʪʘè. ʕʪʦ ʧʦʜʨʘʟʜʝʣʝʥʠʝ, ʙʝʟʫʩʣʦʚʥʦ, ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʬʘʮʠʘʣʴʥʦʡ ʠʟ-
ʤʝʥʯʠʚʦʩʪʴʶ ʠ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʚ ʥʘʠʙʦʣʝʝ ʚʦʩʪʦʯʥʳʭ ʩʚʦʠʭ ʧʨʦʷʚʣʝʥʠʷʭ (ʣʠʩʪ N-40-XVIII) 
ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʢʨʘʱʝʥʥʳʤ ʨʘʟʨʝʟʦʤ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʤʝʩʪʘʭ ʟʘʣʝʛʘʝʪ ʥʘ ʟʠʛʘʟʠʥʦ-ʢʦʤʘʨʦʚʩʢʦʡ 
ʩʚʠʪʝ ʩ ʯʘʩʪʠʯʥʳʤ ʨʘʟʤʳʚʦʤ. ʉʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʟʠʣʴʤʝʨʜʘʢ-
ʩʢʦʡ ʩʚʠʪʦʡ ʚʝʨʭʥʝʛʦ ʨʠʬʝʷ. 
ɸʚʟʷʥʩʢʘʷ ʩʚʠʪʘ ʧʨʠʥʘʜʣʝʞʠʪ ɺʦʩʪʦʯʥʦʙʘʰʢʠʨʩʢʦʡ ʧʦʜʟʦʥʝ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʩʙʣʠʞʝʥʥʳʤʠ 

ʢʦʨʝʥʥʳʤʠ ʚʳʭʦʜʘʤʠ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʤʠ ʚ ʜʚʫʭ ʫʟʢʠʭ ʧʦʣʦʩʘʭ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʋʨʜʘʟʳ (ʩʝ-
ʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʝʝ ʦʪʨʝʟʦʢ) ʠ ʚ 3 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʜ. ʊʘʪʣʠʤʙʝʪʦʚʦ. ʉʪʝʧʝʥɹ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʫʯʘʩʪʢʘʭ ʨʘʟʚʠʪʠʷ ʩʚʠʪʳ ï ʙʠʦʪʠʪ-ʭʣʦʨʠʪʦʚʘʷ ʩʫʙʬʘʮʠʷ ʌɿʉ. ɺ ʝʝ ʩʦʩʪʘʚʝ 
ʧʨʝʦʙʣʘʜʘʶʪ ʙʠʦʪʠʪʩʦʜʝʨʞʘʱʠʝ ʤʫʩʢʦʚʠʪ-ʭʣʦʨʠʪ-ʢʚʘʨʮʝʚʳʝ ʠ ʘʣʴʙʠʪ-ʭʣʦʨʠʪ-ʤʫʩʢʦʚʠʪ-ʢʚʘʨ-
ʮʝʚʳʝ ʩʣʘʥʮʳ, ʯʘʩʪʦ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ, ʠʥʦʛʜʘ ʩ ʛʨʘʬʠʪʦʤ ʠ ʦʪʪʨʝʣʠʪʦʤ; ʤʨʘʤʦʨʠʟʦʚʘʥʥʳʝ ʠʟ-
ʚʝʩʪʥʷʢʠ ʠ ʜʦʣʦʤʠʪʳ ʬʠʢʩʠʨʫʁ ʪʩʷ ʚ ʨʝʜʢʠʭ ʤʘʣʦʤʦʱʥʳʭ (ʜʝʩʷʪʢʠ ʩʘʥʪʠʤʝʪʨʦʚ) ʧʨʦʩʣʦʷʭ. 
ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ 300ï400 ʤ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʠʛʘʟʠʥʦ-ʢʦʤʘʨʦʚʩʢʠʤʠ ʩʣʘʥʮʘʤʠ ʚ ʩʭʦʜʥʳʭ ʧʦ-
ʨʦʜʘʭ ʘʚʟʷʥʩʢʦʡ ʩʚʠʪʳ ʙʦʣʴʰʝ ʘʧʘʪʠʪʘ ʠ ʩʬʝʥʘ. ɺ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʢʨʦʤʝ ʨʝʟʢʦ ʧʦ-
ʚʳʰʝʥʥʦʡ ʠʟʚʝʩʪʢʦʚʠʩʪʦʩʪʠ (ʯʪʦ ʟʘʢʦʥʦʤʝʨʥʦ), ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʝʥʴʰʠʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ 
ʢʨʝʤʥʝʟʝʤʘ, ʛʣʠʥʦʟʝʤʘ, ʱʝʣʦʯʝʡ ʠ ʦʢʠʩʠ ʤʘʛʥʠʷ (ʧʨʠʣ. 9). ʉʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʶʪʩʷ (ʚ 1,5ï3 
ʨʘʟʘ) ʢʦʥʮʝʥʪʨʘʮʠʠ V, Cr, Ni, Co, Ga, Zr, Y, Th (ʧʨʠʣ. 10, 12). ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ 
ʧʦʣʦʞʝʥʠʝʤ ʚ ʨʘʟʨʝʟʝ. ɺ ʩʪʨʘʪʦʪʠʧʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ (ɿʘʧʘʜʥʦʙʘʰʢʠʨʩʢʘʷ ʧʦʜʟʦʥʘ) ʚ ʢʘʨʙʦʥʘʪ-
ʥʳʭ ʧʦʨʦʜʘʭ ʦʙʥʘʨʫʞʝʥʳ ʩʪʨʦʤʘʪʦʣʠʪʳ ʚʪʦʨʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʠʬʝʷ. 
ʋʪʢʘʣʴʩʢʘʷ ʩʚʠʪʘ (RF2ut) ʚr ʜʝʣʝʥʘ ʚ 1951 ʛ. ɼ. ɻ. ʆʞʠʛʘʥʦʚʳʤ ʚ ʨʘʡʦʥʝ ʛ. ʋʪʢʘʣʴ, ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʦʧʠʩʳʚʘʝʤʦʡ ʧʣʦʱʘʜʠ. ʊʨʘʜʠʮʠʦʥʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʩʘʤʘʷ ʥʠʞʥʷʷ ʯʘʩʪʴ çʩʫ-
ʚʘʥʷʢʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʋʨʘʣʪʘʫè. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ ʨʘʟʚʠʪʘ ʚ ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʦʫʨʘʣʪʘʫʩʢʦʡ 
ʧʦʜʟʦʥʳ. ʆʙʲʝʤ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʚʠʪʳ ʨʘʥʝʝ ʪʨʘʢʪʦʚʘʣʠʩʴ ʥʝʦʜʥʦʟʥʘʯʥʦ. ɺ 
ʧʝʨʚʦʤ ʠʟʜʘʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1 : 200 000 [34] ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʤʧʣʝʢʩ 
ʧʦʨʦʜ ʚʢʣʶʯʘʣʩʷ ʚ ʩʦʩʪʘʚ ʦʙʰʠʨʥʦʡ çʢʠʨʷʙʠʥʩʢʦʡ ʩʚʠʪʳè ʢʝʤʙʨʠʷ. ʅʘ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ 
ʢʘʨʪʘʭ ʝʤʫ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ çʤʘʣʦʪʫʩʪʠʥʩʢʘʷè, çʪʫʩʪʠʥʩʢʘʷè ʠ çʪʘʨʣʘʫʩʢʘʷè ʩʚʠʪʳ 
ʚʝʨʭʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ [178], ʫʪʢʘʣʴʩʢʘʷ ʩʚʠʪʘ ʚʝʨʭʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ [172], ʢʘʨʘʤʘʣʠʥʩʢʘʷ ʠ ʫʪ-
ʢʘʣʴʩʢʘʷ ʩʚʠʪʳ ʩʨʝʜʥʝʛʦ ʨʠʬʝʷ [65]. 
ʋʪʢʘʣʴʩʢʘʷ ʩʚʠʪʘ ʩʣʘʛʘʝʪ ʷʜʝʨʥʫʶ ʯʘʩʪʴ ʂʫʙʷʢʦʚʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. ʍʦʨʦ-

ʰʠʭ ʝʝ ʨʘʟʨʝʟʦʚ ʥʘ ʧʣʦʱʘʜʠ ʥʝʪ. ʈʘʟʨʦʟʥʝʥʥʳʝ ʢʦʨʝʥʥʳʝ ʚʳʭʦʜʳ ʠ ʜʝʣʶʚʠʘʣʴʥʳʝ ʚʳʩʳʧʢʠ 
ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʝʨʭʦʚʴʷʭ ʨʨ. ɹʠʨʩʷ, ʂʫʨʛʘʰ, ɹʦʣ. ʠ ʄʘʣ. ʊʫʩʪʫ, ʂʘʨʘ. ɺ ʜʨʫʛʠʭ ʤʝʩʪʘʭ ʦʪʣʦʞʝ-
ʥʠʷ ʩʚʠʪʳ ʚʩʢʨʳʪʳ ʰʫʨʬʘʤʠ. ʇʦʨʦʜʳ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʳ ʚ ʩʨʝʜʥʝ- ʠ ʚʳʩʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʩʫʙ-
ʬʘʮʠʷʭ ʟʝʣʝʥʦʩʣʘʥʮʝʚʦʡ ʬʘʮʠʠ. ʅʘʠʙʦʣʴʰʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʦʣʴʟʫʶʪʩʷ ʩʣʘʥʮʳ ʩʣʶʜʷʥʦ-
ʭʣʦʨʠʪ-ʘʣʴʙʠʪ-ʢʚʘʨʮʝʚʳʝ, ʩʣʶʜʷʥʦ-ʢʚʘʨʮ-ʭʣʦʨʠʪ-ʘʣʴʙʠʪʦʚʳʝ, ʛʨʘʬʠʪ-ʤʫʩʢʦʚʠʪ-ʢʚʘʨʮʝʚʳʝ, 
ʛʨʘʬʠʪ-ʭʣʦʨʠʪ-ʤʫʩʢʦʚʠʪ-ʢʚʘʨʮʝʚʳʝ, ʘʣʴʙʠʪ-ʭʣʦʨʠʪ-ʢʚʘʨʮʝʚʳʝ, ʩʣʶʜʷʥʦ-ʘʣʴʙʠʪ-ʢʚʘʨʮʝʚʳʝ. ɺ 
ʚʠʜʝ ʧʨʦʩʣʦʝʚ ʤʦʱʥʦʩʪʴʶ ʜʦ ʧʝʨʚʳʭ ʤʝʪʨʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʶʜʷʥʦ-ʢʚʘʨʮʝʚʳʝ ʩʣʘʥʮʳ ʠ ʩʣʶʜʠ-
ʩʪʳʝ ʢʚʘʨʮʠʪʳ. ʋʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʝ ʩʣʘʥʮʳ ʪʷʛʦʪʝʶʪ ʢ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʷʤ ʨʘʟʨʝʟʘ, ʚ 
ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʨʘʟʚʠʪʳ ʨʝʞʝ. ɼʣʷ ʘʣʴʙʠʪʩʦʜʝʨʞʘʱʠʭ ʨʘʟʥʦʩʪʝʡ ʭʘʨʘʢʪʝʨʥʳ ʦʢʨʫʛʣʳʝ ʤʝʪʘʙʣʘ-
ʩʪʳ ʵʪʦʛʦ ʤʠʥʝʨʘʣʘ ʨʘʟʤʝʨʦʤ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʤʝʪʨʦʚ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʩʚʠʪʳ ʥʘ ʪʝʨʨʠʪʦ-
ʨʠʠ ʥʝ ʠʟʚʝʩʪʥʘ. ɺʚʝʨʭʫ ʦʥʘ ʩʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʢʚʘʨʮʠʪʘʤʠ 
ʢʫʨʪʘʰʩʢʦʡ ʩʚʠʪʳ ʚʝʨʭʥʝʛʦ ʨʠʬʝʷ. ʄʦʱʥʦʩʪʴ ʫʪʢʘʣʴʩʢʦʡ ʩʚʠʪʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʦʪ 800 
ʜʦ 1 600 ʤ. 
ʀʟ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʧʨʝʦʙʣʘʜʘʶʪ ʪʫʨʤʘʣʠʥ, ʣʝʡʢʦʢʩʝʥ, ʛʨʘʥʘʪ, 

ʘʧʘʪʠʪ, ʠʣʴʤʝʥʠʪ; ʚ ʤʝʥʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʮʠʨʢʦʥ, ʵʧʠʜʦʪ, ʘʤʬʠʙʦʣ, ʩʬʝʥ, ʤʘʛʥʝ-
ʪʠʪ. ʉʨʝʜʠ ʮʠʨʢʦʥʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʭ ʘʥʘʣʠʟʘ (ʧʨʠʣ. 8) ʦʙʳʯʥʦ ʜʦʤʠʥʠ-
ʨʫʶʪ ʤʥʦʛʦʢʨʘʪʥʦ ʧʝʨʝʦʪʣʦʞʝʥʥʳʝ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʳʝ çʜʦʨʠʬʝʡʩʢʠʝè ʬʦʨʤʳ. ɺ ʛʨʘʬʠʪʩʦʜʝʨ-
ʞʘʱʠʭ ʘʧʦʧʝʣʠʪʦʚʳʭ ʩʣʘʥʮʘʭ ʢ ʥʠʤ, ʢʘʢ ʠ ʚ ʟʠʛʘʟʠʥʦ-ʢʦʤʘʨʦʚʩʢʦʡ ʩʚʠʪʝ, ʜʦʙʘʚʣʷʝʪʩʷ ʘʫʪʠʛʝʥ-
ʥʳʝ çʩʨʝʜʥʝʨʠʬʝʡʩʢʠʝè ʮʠʨʢʦʥʳ III ʪʠʧʘ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʩʣʝʜʥʝʡ ʯʝʨʥʳʝ ʩʣʘʥʮʳ ʫʪʢʘʣʴ-
ʩʢʦʡ ʩʚʠʪʳ ʦʪʣʠʯʘʶʪʩʷ ʤʝʥʴʰʝʡ ʪʠʪʘʥʠʩʪʦʩʪʴʶ, ʛʣʠʥʦʟʝʤʠʩʪʦʩʪʴʶ, ʞʝʣʝʟʠʩʪʦʩʪʴʶ ʠ ʠʟʚʝʩʪ-
ʢʦʚʠʩʪʦʩʪʴʶ; ʚ ʥʠʭ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ ʢʨʝʤʥʝʟʝʤʘ ʠ ʦʢʠʩʠ ʤʘʨʛʘʥʮʘ (ʧʨʠʣ. 9). ʇʨʠ ʵʪʦʤ ʟʥʘʯʝ-
ʥʠʷ ʛʣʘʚʥʳʭ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ [140]. ɹʣʠʟʦʢ ʠ ʠʭ 
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ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ; ʚ ʫʪʢʘʣʴʩʢʠʭ ʩʣʘʥʮʘʭ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ As, Se, Ag. 
ʇʨʠ ɻɼʇ-200 ʚ ʩʨʝʜʥʝʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʷʭ ʩʚʠʪʳ ʦʙʥʘʨʫʞʝʥʳ ʤʠʢʨʦʬʦʩʩʠʣʠʠ: Leiosphaeridia 

crassa (Naum.) Jank., L. ternata (Tim.) Jank., Satka undosa Jank., S. favosa Jank., Eomycetopsis ro-
busta Schopf. emend. Knoll et Golubic, Brevitrichoides bashkiricus Jank. ʠ ʜʨ. ʕʪʦʪ ʢʦʤʧʣʝʢʩ ʙʣʠ-
ʟʦʢ ʥʘʙʣʶʜʘʶʱʝʤʫʩʷ ʚ ʟʠʛʘʟʠʥʦ-ʢʦʤʘʨʦʚʩʢʦʡ ʩʚʠʪʝ ʠ, ʧʦ ʟʘʢʣʶʯʝʥʠʶ ʃ. ʅ. ʀʣʴʯʝʥʢʦ, ʦʧʨʝʜʝ-
ʣʷʝʪ ʩʨʝʜʥʝʨʠʬʝʡʩʢʠʡ ʚʦʟʨʘʩʪ ʧʦʨʦʜ [140]. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʧʠʩʳʚʘʝʤʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ 
ʦʪʚʝʯʘʝʪ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤʫ ʦʙʲʝʤʫ ʟʠʛʘʣʴʛʠʥʩʢʦʡ, ʟʠʛʘʟʠʥʦ-ʢʦʤʘʨʦʚʩʢʦʡ ʠ ʘʚʟʷʥʩʢʦʡ ʩʚʠʪ 
ʚʤʝʩʪʝ ʚʟʷʪʳʭ. ɻʨʘʬʠʪʩʦʜʝʨʞʘɦ ʠʝ ʧʦʨʦʜʳ ʫʪʢʘʣʴʩʢʦʡ ʩʚʠʪʳ ʚʤʝʱʘʶʪ ʧʣʘʪʠʥʦ-ʧʘʣʣʘʜʠʝʚʫʶ 
ʤʠʥʝʨʘʣʠʟʘʮʠʶ. 
ʀʛʠʰʩʢʘʷ ʩʚʠʪʘ (RF2ig) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʣʠʩʪʘ, ʀʣʴʤʝʥʦʛʦʨʩʢʦʡ ʉʌɿ, 

ʛʜʝ ʩʣʘʛʘʝʪ ʢʨʳʣʴʷ ʃʘʨʠʥʩʢʦʛʦ ʢʫʧʦʣʘ. ʗʚʣʷʝʪʩʷ ʧʦʩʣʝʜʥʠʤ ʯʣʝʥʦʤ ʩʘʠʪʦʚʩʢʦʡ ʩʝʨʠʠ. 
ʊ. ʀ. ʌʨʦʣʦʚʦʡ ʩ ʩʦʘʚʪʦʨʘʤʠ [300] ʠ ɸ. ʇ. ʂʘʟʘʢʦʤ [155] ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚ ʢʘʯʝʩʪʚʝ ʚʝʨʭʥʝʡ 
ʯʘʩʪʠ çʣʘʨʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘè,  ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʦʨʜʦʚʠʢʩʢʦʛʦ, ʚ ʜʨʫʛʦʤ ï ʨʠʬʝʡʩʢʦʛʦ ʚʦʟʨʘʩ-
ʪʘ. ʇʨʠ ɻɼʇ-50 [73] ʚʳʜʝʣʷʣʘʩʴ ʢʘʢ ʨʘʥʥʝʩʠʣʫʨʠʡʩʢʘʷ ʢʦʯʥʝʚʩʢʘʷ ʪʦʣʱʘ ʩ çʧʝʨʝʭʦʜʥʳʤè ʢ 
ʧʦʟʜʥʝʧʨʦʪʝʨʦʟʦʡʩʢʦʡ ʣʘʨʠʥʩʢʦʡ ʪʦʣʱʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ï çʚʝʨʭʥʝʣʣʘʥʜʦʚʝ-
ʨʠʡʩʢʠʤ ʧʦʜʲʷʨʫʩʦʤè. ʀʛʠʰʩʢʘʷ ʩʚʠʪʘ ʠʤʝʝʪ ʜʦʚʦʣɹʥʦ ʦʜʥʦʨʦʜʥʳʡ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. 
ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʝʝ ʨʘʟʨʝʟʘ ʩʣʦʞʝʥʘ ʩʣʶʜʠʩʪʦ-ʛʨʘʬʠʪʠʩʪʳʤʠ ʠ ʛʨʘʬʠʪ-ʩʣʶʜʠʩʪʳʤʠ ʢʚʘʨʮʠʪʘʤʠ, 
ʥʝʨʝʜʢʦ ʬʦʩʬʦʨʠʪʩʦʜʝʨʞʘʱʠʤʠ (ʢʦʥʮʝʥʪʨʘʮʠʷ ʈ2ʆ5 ʚ ʦʪʜʝʣʴʥʳʭ çʛʦʨʠʟʦʥʪʘʭè 7 %, ʘ ʠʥʦʛʜʘ 
ʜʘʞʝ 15 % [155]), ʩ ʯʘʩʪʳʤʠ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʛʨʘʬʠʪ-ʩʣʶʜʷʥʦ-ʢʚʘʨʮʝʚʳʭ ʩʣʘʥʮʝʚ, ʩʦʜʝʨʞʘ-
ʥʠʝ ʉʦʨʛ ʚ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ ʧʝʨʚʳʭ ʧʨʦʮʝʥʪʦʚ [140]. ɺ ʥʠʟʘʭ ʩʚʠʪʳ ʚʩʪʨʝʯʘʶʪʩʷ ʙʦʣʝʝ ʤʦʱ-
ʥʳʝ (ʜʦ ʧʝʨʚʳʭ ʤʝʪʨʦʚ), ʥʦ ʨʝʜʢʠʝ ʧʨʦʩʣʦʠ ʩʚʝʪʣʳʭ ʩʣʶʜʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ ʠ ʘʤʬʠʙʦʣ-ʩʣʶʜʷʥʦ-
ʢʚʘʨʮ-ʘʣʴʙʠʪʦʚʳʭ ʩʣʘʥʮʝʚ ʠ ʢʨʠʩʪʘʣʣʦʩʣʘʥʮʝʚ. ʆʧʠʩʳʚʘʝʤʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ 
ʥʘ ʚʝʨʭʥʝʩʘʠʪʦʚʩʢʦʡ ʩʚʠʪʝ; ʥʠʞʥʷʷ ʝʛʦ ʛʨʘʥʠʮʘ ʬʠʢʩʠʨʫʝʪʩʷ ʧʦ ʧʝʨʚʦʤʫ ʧʦʷʚʣʝʥʠʶ ʤʦʱʥʳʭ 
ʧʘʯʝʢ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ. ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʠʛʠʰʩʢʦʡ ʩʚʠʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʪʩʫʪʩʪʚʫʝʪ. 
ɺʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 250ï600 ʤ. ʂʘʢ ʠ ʚʝʨʭʥʝʩʘʠʪʦʚʩʢʦʡ ʩʚʠʪʝ, ʧʦʨʦʜʳ ʟʜʝʩʴ ʠʟʤʝʥʝʥʳ ʚ ʫʩʣʦ-
ʚʠʷʭ ʟʦʥʘʣʴʥʦʛʦ ʜʠʥʘʤʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʦʪ ʩʨʝʜʥʝʪʝʤʧʝʨʘʪʫʨʥʦʡ ʩʫʙʬʘʮʠʠ ʌɿʉ ʜʦ 
ʵʧʠʜʦʪ-ʘʤʬʠʙʦʣʠʪʦʚʦʡ ʬʘʮʠʠ. ʈʝʢʦʥʩʪʨʫʢʮʠʠ ʠʩʭʦʜʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʚʳʷʚʣʷʶʪ ʪʝʨʨʠʛʝʥʥʦʝ 
ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʧʦʨʦʜ ʩ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʦʪ ʘʣʝʚʨʦʧʝʣʠʪʦʚʦʛʦ ʜʦ ʧʩʘʤʤʠʪʦʚʦʛʦ. 
ʊʠʧʦʤʦʨʬʥʘʷ ʜʣʷ ʩʚʠʪʳ ʘʩʩʦʮʠʘʮʠʷ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʣʴʤʝʥʠʪ, ʘʧʘ-

ʪʠʪ, ʮʠʨʢʦʥ, ʪʫʨʤʘʣʠʥ. ɼʣʷ ʮʠʨʢʦʥʦʚ ʭʘʨʘʢʪʝʨʥʦ ʩʦʯʝʪʘʥʠʝ ʘʣʣʦʪʠʛʝʥʥʳʭ çʜʦʨʠʬʝʡʩʢʠʭè (ʪʠʧ 
I) ʠ ʘʫʪʠʛʝʥʥʳʭ çʩʨʝʜʥʝʨʠʬʝʡʩʢʠʭè (ʪʠʧ III) ʬʦʨʤ (ʧʨʠʣ. 8). ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʚʝʨʭʥʝʩʘʠʪʦʚʩʢʦʡ 
ʩʚʠʪʦʡ ʚʩʝ ʦʜʥʦʪʠʧʥʳʝ ʧʦʨʦʜʳ ʦʧʠʩʳʚʘʝʤʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʦʙʣʘʜʘʶʪ ʤʝʥʴʰʝʡ ʛʣʠʥʦʟʝʤʠ-
ʩʪʦʩʪʴʶ, ʤʘʛʥʝʟʠʘʣʴʥʦʩʪʴʶ ʠ ʱʝʣʦʯʥʦʩʪʴʶ; ʚ ʥʠʭ ʤʝʥʴʰʝ Pb, Zr, Rb, ʙʦʣʴʰʝ ï V, Cr ʠ Ni 
(ʧʨʠʣ. 9, 10, 12). 
ɺ ʰʝʩʪʠ ʧʫʥʢʪʘʭ (ʩʨʝʜʥʷʷ ʠ ʚʝʨʭʥʷʷ ʯʘʩʪʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ) ʚʳʷʚʣʝʥ ʩʨʝʜʥʝʨʠʬʝʡʩʢʠʡ ʢʦʤ-

ʧʣʝʢʩ ʤʠʢʨʦʬʦʩʩʠʣʠʡ: Leiosphaeridia crassa (Naum.) Jank., L. incrassata (Naum.), L. jacutica 
(Tim.) Mich. et Jank., Stictosphaeridium pectinale Tim., S. implexum Tim., Satka granulosa Jank., 
Brevitrichoides bashkiricus Jank., Synsphaeridium sorediforme Tim., S. conglutinatum Tim., Eomyce-
topsis tipicus (Hermann), Protosphaeridium holtedahlii Tim., ʧʦʜʦʙʥʳʡ ʪʦʤʫ, ʯʪʦ ʦʪʤʝʯʝʥ ʚ ʟʠʛʘ-
ʟʠʥʦ-ʢʦʤʘʨʦʚʩʢʦʡ ʠ ʫʪʢʘʣʴʩʢʦʡ ʩʚʠʪʘʭ (ʦʧʨʝʜʝʣʝʥʠʝ ʃ. ʅ. ʀʣʴʯʝʥʢʦ) [140]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ 
ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʚʦʟʨʘʩʪʫ, ʛʣʘʚʥʝʡʰʠʤ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤ, ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʤ ʠ ʛʝʦ-
ʭʠʤʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠʛʠʰʩʢʘʷ ʩʚʠʪʘ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʨʨʝʣʠʨʦʚʘʥʘ ʩ ʫʧʦʤʷʥʫʪʳʤʠ ʧʦʜ-
ʨʘʟʜʝʣʝʥʠʷʤʠ. ʆʪʣʠʯʠʝ ʠʛʠʰʩʢʠʭ ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʭ ʩʣʘʥʮʝʚ ʠ ʢʚʘʨʮʠʪʦʚ ʦʪ ʦʜʥʦʪʠʧʥʳʭ ʧʦ-
ʨʦʜ ʜʨʫʛʠʭ ʟʦʥ ʜʦʢʝʤʙʨʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʭ ʟʘʤʝʪʥʦ ʧʦʚʳʰʝʥʥʦʡ ʠʟʚʝʩʪʢʦʚʠʩʪʦʩʪʠ ʠ ʬʦʩʬʦʨʠ-
ʩʪʦʩʪʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ U ʠ Mo (ʜʦ 4ï6 ʨʘʟ ʚ ʢʚʘʨʮʠʪʘʭ ʠ ʜʦ 6ï8 ʨʘʟ ʚ 
ʩʣʘʥʮʘʭ), ʥʝʩʢʦʣʴʢʦ ʧʦʥʠʞʝʥʥʦʡ ʪʠʪʘʥʠʩʪʦʩʪʠ, ʛʣʠʥʦʟʝʤʠʩʪʦʩʪʠ, ʤʘʨʛʘʥʮʦʚʠʩʪʦʩʪʠ ʠ ʱʝʣʦʯ-
ʥʦʩʪʠ, ʤʝʥʴʰʠʭ ʩʦʜʝʨʞʘʥʠʷʭ Zr, Nb, Th (ʧʨʠʣ. 9, 10, 12). ʍʘʨʘʢʪʝʨʥʳ ʜʣʷ ʥʠʭ ʠ ʧʦʥʠʞʝʥʥʳʝ 
ʟʥʘʯʝʥʠʷ ʪʠʪʘʥʦʚʦʛʦ ʤʦʜʫʣʷ. ʇʦʨʦʜʳ ʩʚʠʪʳ ʚʤʝʱʘʶʪ ʧʣʘʪʠʥʦ-ʧʘʣʣʘʜʠʝʚʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ. 

ɺɽʈʍʅɽʈʀʌɽʁʉʂɸʗ ʕʈɸʊɽʄɸ 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʨʝʜʥʝʨʠʬʝʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʵʪʘ ʵʨʘʪʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʪʦʣʴʢʦ ʥʘ ʩʝʚʝʨʦ-
ʟʘʧʘʜʝ ʣʠʩʪʘ ʠ ʧʨʠʥʘʜʣʝʞʠʪ ʜʚʫʤ ʵʣʝʤʝʥʪʘʤ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦʟʜʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷïʨʘʥʥʝʛʦ ʢʝʤ-
ʙʨʠʷ. ɺ ɺʦʩʪʦʯʥʦʙʘʰʢʠʨʩʢʦʡ ʧʦʜʟʦʥʝ ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʠʣʴʤʝʨʜʘʢʩʢʦʡ ʩʚʠʪʦʡ, ʚʧʝʨʚʳʝ ʦʧʠ-
ʩʘʥʥʦʡ ʚ 1931 ʛ. ʆ. ʇ. ɻʦʨʷʠʥʦʚʦʡ, ʅ. ɺ. ɼʦʨʦʬʝʝʚʳʤ ʠ ʜʨ. ʥʘ ʭʨ. ɿʠʣʴʤʝʨʜʘʢ (ʟʘʧʘʜʥʝʝ ʧʣʦʱʘ-
ʜʠ); ʚ ʉʝʚʝʨʫʨʘʣʪʘʫʩʢʦʡ ʧʦʜʟʦʥʝ ï ʢʫʨʪʘʰʩʢʦʡ, ʤʘʟʘʨʠʥʩʢʦʡ ʠ ʘʨʚʷʢʩʢʦʡ ʩʚʠʪʘʤʠ, ʚʳʜʝʣʝʥʥʳ-
ʤʠ ʚ 1955 ʛ. ɼ. ɻ. ʆʞʠʛʘʥʦʚʳʤ ʥʘ ʶʛʝ ʭʨ. ʋʨʘʣʪʘʫ. 
ɿʠʣʴʤʝʨʜʘʢʩʢʘʷ ʩʚʠʪʘ ʦʪʥʦʩʠʪʩʷ ʢ çʢʣʘʩʩʠʯʝʩʢʠʤè ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʚʝʨʭʥʝʛʦ ʨʠʬʝʷ 

ʋʨʘʣʘ. ɸʚʪʦʨʘʤʠ, ʚʳʜʝʣʠʚʰʠʤʠ ʩʚʠʪʫ, ʦʥʘ ʙʳʣʘ ʨʘʩʯʣʝʥʝʥʘ ʥʘ 4 ʧʦʜʩʚʠʪʳ, ʢʦʪʦʨʳʤ ʧʦʟʞʝ 
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ɸ. ʀ. ʆʣʣʠ ʧʨʠʩʚʦʠʣ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʟʚʘʥʠʷ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʚʩʝ ʦʥʠ ʷʚʣʷʶʪʩʷ ʢʘʨʪʠʨʫʝʤʳʤʠ 
ʝʜʠʥʠʮʘʤʠ. ʆʪʣʠʯʠʷ ʤʝʞʜʫ ʧʦʜʩʚʠʪʘʤʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʨʘʟʥʦʤ ʩʦʯʝʪʘʥʠʠ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ 
ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʨʘʟʣʠʯʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ɺ ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʧʦʜʩʚʠʪʘʭ 
ʧʨʝʦʙʣʘʜʘʶʪ ʩʨʝʜʥʝ- ʠ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʢʚʘʨʮʝʚʳʝ ʧʦʨʦʜʳ, ʚʦ ʚʪʦʨʦʡ ʠ ʯʝʪ-
ʚʝʨʪʦʡ ï ʘʧʦʘʣʝʚʨʠʪʦʚʳʝ ʠ ʘʧʦʧʝʣʠʪʦʚʳʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʩʣʘʥʮʳ. ɺ ʧʝʨʚʦʤ ʠʟʜʘʥʠʠ ʢʘʨʪʳ 
ʤʘʩʰʪʘʙʘ 1 : 200 000 [34] ʚʳʜʝʣʷʣʠʩʴ ʪʦʣʴʢʦ ʧʝʨʚʘʷ ʠ ʪʨʝʪʴʷ ʧʦʜʩʚʠʪʳ, ʥʝ ʠʤʝʶʱʠʝ ʤʝʞʜʫ 
ʩʦʙʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ. ɹʦʣʝʝ ʩʣʘʥʮʝʚʳʝ ʯʘʩʪʠ ʚʢʣʶʯʘʣʠʩʴ ʚ ʢʠʨʷʙʠʥ-
ʩʢʫʶ ʩʚʠʪʫ ʢʝʤʙʨʠʷ. ʇʨʠ ɻʉ-50 ɺ. ʀ. ʂʦʟʣʦʚʳʤ [178] ʦʧʠʩʳʚʘʝʤʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʢʘʨʪʠʨʦʚʘ-
ʣʦʩʴ ʢʘʢ ʫʨʜʘʟʠʥʩʢʘʷ ʩʚʠʪʘ (ʩ ʯʝʪʳʨʴʤʷ ʧʦʜʩʚʠʪʘʤʠ). 
ɿʠʣʴʤʝʨʜʘʢʩʢʘʷ ʩʚʠʪʘ ʨʘʟʚʠʪʘ ʚ ʚʝʨʭʦʚʴʷʭ ʨʨ. ʂʠʨʷʙʘ, ʂʘʰʠ, ɹʘʨʘʣ, ʋʨʘʣ ʠ ʉʫʭʘʷ, ʛʜʝ ʚʤʝ-

ʩʪʝ ʩ ʟʠʛʘʣʴʛʠʥʩʢʦʡ, ʟʠʛʘʟʠʥʦ-ʢʦʤʘʨʦʚʩʢʦʡ ʠ ʘʚʟʷʥʩʢʦʡ ʩʚʠʪʘʤʠ ʩʣʘʛʘʝʪ ʩʫʙʰʠʨʦʪʥʫʶ ʤʦʥʦ-
ʢʣʠʥʘʣʴ, ʦʩʣʦʞʥʝʥʥʫʶ ʤʝʣʢʠʤʠ ʩʢʣʘʜʢʘʤʠ. ʖʛʦ-ʟʘʧʘʜʥʝʝ (ʨʨ. ʂʳʟʳʣʲʷʨ, ʋʨʜʘʟʘ) ʥʠʞʥʷʷ 
ʯʘʩʪʴ ʩʚʠʪʳ ʚʳʭʦʜʠʪ ʚ ʷʜʨʘʭ ʩʠʥʢʣʠʥʘʣʝʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʍʘʨʘʢʪʝʨ ʤʝʪʘʤʦʨʬʠʟʤʘ ï ʟʦʥʘʣʴ-
ʥʳʡ ʥʠʟʢʦʛʨʘʜʠʝʥʪʥʳʡ; ʧʦʨʦʜʳ ʠʟʤʝʥʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʤʫʩʢʦʚʠʪ-ʭʣʦʨʠʪʦʚʦʡ ʠ ʙʠʦʪʠʪ-ʭʣʦʨʠʪʦ-
ʚʦʡ ʩʫʙʬʘʮʠʡ ʌɿʉ. 
ʇʝʨʚʘʷ (ʙʠʨʴʷʥʩʢʘʷ) ʧʦʜʩʚʠʪʘ (RF3zl1) ʩʣʦʞʝʥʘ ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ ʢʚʘʨʮʠʪʦʧʝʩʯʘʥʠʢʘʤʠ, 

ʩʣʶʜʠʩʪʳʤʠ ʢʚʘʨʮʠʪʘʤʠ, ʤʫʩʢʦʚʠʪ-ʢʚʘʨʮʝʚʳʤʠ ʩʣʘʥʮʘʤʠ, ʨʝʞʝ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʠ ʛʨʘʚʝʣʠʪʘ-
ʤʠ. ɺ ʚʠʜʝ ʤʘʣʦʤʦʱʥʳʭ ʧʨʦʩʣʦʝʚ ʩʨʝʜʠ ʥʠʭ ʟʘʣʝʛʘʶʪ ʘʣʴʙʠʪ-ʩʣʶʜʠʩʪʦ-ʢʚʘʨʮʝʚʳʝ ʩʣʘʥʮʳ. 
ʇʦʜʩʚʠʪʘ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʥʝʩʦʛʣʘʩʥʦ, ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʝʪ ʥʘ ʘʚʟʷʥʩʢʦʡ ʩʚʠ-
ʪʝ ʠ ʨʘʟʣʠʯʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʢʨʦʚʣʠ ʟʠʛʘʟʠʥʦ-ʢʦʤʘʨʦʚʩʢʦʡ ʩʚʠʪʳ. ɹʘʟʘʣʴʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ ʦʪ-
ʤʝʯʘʶʪʩʷ ʚ ʜʚʫʭ ʤʝʩʪʘʭ ʫ ʩʝʚʝʨʥʦʡ ʨʘʤʢʠ ʣʠʩʪʘ. ʄʦʥɦʦʩʪʴ ʧʦʜʩʚʠʪʳ 300ï600 ʤ. 
ɺʪʦʨʘʷ (ʥʫʛʫʰʩʢʘʷ) ʧʦʜʩʚʠʪʘ (RF3zl2) ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʘʥʮʘʤʠ ʤʫʩʢʦʚʠʪ-ʭʣʦʨʠʪ-ʢʚʘʨʮʝʚʳʤʠ, 

ʤʫʩʢʦʚʠʪ-ʢʚʘʨʮʝʚʳʤʠ (ʠʥʦʛʜʘ ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʤʠ), ʘʣʴʙʠʪ-ʭʣʦʨʠʪ-ʤʫʩʢʦʚʠʪ-ʢʚʘʨʮʝʚʳʤʠ, 
ʨʝʞʝ ʩʣʶʜʠʩʪʦ-ʭʣʦʨʠʪ-ʢʚʘʨʮ-ʘʣʴʙʠʪʦʚʳʤʠ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʳʤʠ (ʘʧʦʧʝʣʠʪʦʚʳʤʠ) 
ʭʣʦʨʠʪ-ʘʣʴʙʠʪ-ʢʚʘʨʮ-ʩʣʶʜʠʩʪʳʤʠ. ɺ ʜʦʚʦʣʴʥʦ ʯʘʩʪʳʭ, ʥʦ ʤʘʣʦʤʦʱʥʳʭ ʧʨʦʩʣʦʷʭ ʬʠʢʩʠʨʫʶʪʩʷ 
(ʭʣʦʨʠʪ)-ʩʣʶʜʠʩʪʳʝ ʢʚʘʨʮʠʪʳ. ʂʘʢ ʠ ʚ ʧʝʨʚʦʡ ʧʦʜʩʚʠʪʝ, ʧʦʨʦʜʳ ʵʪʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʥʠʛʜʝ ʥʝ 
ʦʙʨʘʟʫʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʨʘʟʨʝʟʦʚ, ʬʦʨʤʠʨʫʷ ʣʠʰʴ ʨʘʟʨʦʟʥʝʥʥʳʝ (ʠʥʦʛʜʘ ʩʙʣʠʞʝʥʥʳʝ) ʢʦ-
ʨʝʥʥʳʝ ʚʳʭʦʜʳ. ʄʦʱʥʦʩʪʴ ʥʫʛʫʰʩʢʦʡ ʧʦʜʩʚʠʪʳ 300ï500 ʤ. 
ʊʨʝʪʴʷ (ʣʝʤʝʟʠʥʩʢʘʷ) ʧʦʜʩʚʠʪʘ (RF3zl3) ï ʪɻʦ ʥʘʠʙʦʣʝʝ ʦʜʥʦʨʦʜʥʘʷ ʯʘʩʪʴ ʟʠʣʴʤʝʨʜʘʢʩʢʦʡ 

ʩʚʠʪʳ. ʉʣʦʞʝʥʘ ʢʚʘʨʮʠʪʘʤʠ (ʭʣʦʨʠʪ)-ʩʣʶʜʠʩʪʳʤʠ (ʠʥʦʛʜʘ ʘʣʴʙʠʪʩʦʜʝʨʞʘʱʠʤʠ), ʨʝʞʝ ʩʫʙʤʦ-
ʥʦʤʠʥʝʨʘʣʴʥʳʤʠ. ɺ ʚʠʜʝ ʤʘʣʦʤʦʱʥʳʭ (ʜʦ ʧʝʨʚʳʭ ʤʝʪʨʦʚ) ʧʨʦʩʣʦʝʚ ʚʩʪʨʝʯʘʶʪʩʷ ʤʫʩʢʦʚʠʪ-
ʢʚʘʨʮʝʚʳʝ ʠ ʘʣʴʙʠʪ-ʩʣʶʜʠʩʪʦ-ʢʚʘʨʮʝʚʳʝ ʩʣʘʥʮʳ. ʌʨʘʛʤʝʥʪʳ ʨʘʟʨʝʟʘ ʧʦʜʩʚʠʪʳ ʦʙʥʘʞʝʥʳ ʥʘ 
ʚʝʨʰʠʥʘʭ ʧʦ ʧʨʘʚʦʙʝʨʝʞʴʶ ʨ. ʂʘʰʠ, ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʦʟʥʝʥʥʳʤʠ ʢʦʨʝʥ-
ʥʳʤʠ ʚʳʭʦʜʘʤʠ ʠ ʚʩʢʨʳʪʘ ʰʫʨʬʘʤʠ. ʄʦʱʥʦʩʪʴ ʧʦʜʨʘʟʜʝʣʝʥʠʷ 250ï450 ʤ. 
ʏʝʪʚʝʨʪʘʷ (ʙʝʜʝʨʳʰʠʥʩʢʘʷ) ʧʦʜʩʚʠʪʘ (RF3zl4) ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʴʰʝʡ ʧʝʩʪʨʦʪʦʡ ʩʦʩʪʘʚʘ ʧʨʠ 

ʩʫʱʝʩʪʚʝʥʥʦʤ ʧʨʝʦʙʣʘʜʘʥʠʠ ʧʝʨʚʠʯʥʦ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ. ʇʨʝʜʩʪʘʚʣʝʥʘ 
ʩʣʘʥʮʘʤʠ ʤʫʩʢʦʚʠʪ-ʭʣʦʨʠʪ-ʢʚʘʨʮʝʚʳʤʠ, ʤʫʩʢʦʚʠʪ-ʢʚʘʨʮʝʚʳʤʠ, ʭʣʦʨʠʪ-ʩʣʶʜʠʩʪʦ-ʢʚʘʨʮʝʚʳʤʠ, 
ʘʣʴʙʠʪ-ʭʣʦʨʠʪ-ʤʫʩʢʦʚʠʪ-ʢʚʘʨʮʝʚʳʤʠ, (ʭʣʦʨʠʪ)-ʘʣʴʙʠʪ-ʩʣʶʜʠʩʪʦ-ʢʚʘʨʮʝʚʳʤʠ, ʩʣʶʜʠʩʪʦ-ʭʣʦ-
ʨʠʪ-ʢʚʘʨʮ-ʘʣʴʙʠʪʦʚʳʤʠ (ʩ ʤʝʪʘʙʣʘʩʪʘʤʠ ʧʦʩʣʝʜʥʝʛʦ), ʭʣʦʨʠʪ-ʘʣʴʙʠʪ-ʢʚʘʨʮ-ʩʣʶʜʠʩʪʳʤʠ (ʘʧʦ-
ʧʝʣʠʪʦʚʳʤʠ), ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʩ ʢʚʘʨʮʠʪʘʤʠ (ʭʣʦʨʠʪ)-ʩʣʶʜʠʩʪʳʤʠ, ʘʣʴʙʠʪ-ʩʣʶʜʠʩʪʳʤʠ ʠ 
ʩʫʙʤʦʥʦʤʠʥʝʨʘʣʴʥʳʤʠ, ʘ ʪʘʢʞʝ ʢʚʘʨʮʠʧʝʩʯʘʥʠʢʘʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ. ɺ 
ʩʣʘʥʮʘʭ (ʯʘʩʪʦ) ʠ ʢʚʘʨʮʠʪʘʭ (ʨʝʞʝ) ʩʦʜʝʨʞʠʪʩʷ ʛʨʘʬʠʪʦʠʜʥʦʝ ʚʝʱʝʩʪʚʦ. ʇʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ ʵʪʦ 
ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʪʦʨʦʡ ʧʦʜʩʚʠʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʚʩʝ ʧʦʨʦʜʳ ʯʝʪʚʝʨʪʦʡ ʧʦʜ-
ʩʚʠʪʳ ʤʝʥʝʝ ʛʣʠʥʦʟʝʤʠʩʪʳʝ ʠ ʞʝʣʝʟʠʩʪʳʝ (ʧʨʠʣ. 9). ɺ ʥʠʭ ʪʘʢʞʝ ʯʫʪʴ ʤʝʥʴʰʝ Li ʠ Ga 
(ʧʨʠʣ. 12). ʅʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ ʨʘʟʨʝʟʘ ʧʦʜʩʚʠʪʳ ʦʙʥʘʞʝʥʳ ʧʦ ʧʨʘʚʦʙʝʨʝ-
ʞʴʶ ʨ. ʂʠʨʷʙʳ (ʚʝʨʭʦʚʴʷ) ʠ ʥʘ ʚʦʜʦʨʘʟʜʝʣʝ ʧʦʩʣʝʜʥʝʡ ʠ ʨ. ɹʘʨʘʣ (ʛ. ʈʷʙʠʥʦʚʘʷ). ʄʦʱʥʦʩʪʴ 
ʧʦʜʩʚʠʪʳ 300ï400 ʤ. ɻʨʘʬʠʪʩʦʜʝʨʞʘʱʠʝ ʝʝ ʧʦʨʦʜʳ ʚʤʝʱʘʶʪ ʧʣʘʪʠʥʦ-ʧʘʣʣʘʜʠʝʚʫʶ ʤʠʥʝʨʘʣʠ-
ʟʘʮʠʶ. 
ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʟʠʣʴʤʝʨʜʘʢʩʢʦʡ ʩʚʠʪʳ ʩʦʩʪʘʚʣʷʝʪ 1 300ï1 850 ʤ. ɺʝʨʭʥʷʷ ʝʝ ʛʨʘʥʠʮʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʠʟʚʝʩʪʥʘ. ʏʝʪʚʝʨʪʘʷ ʧʦʜʩʚʠʪʘ ʧʦ ʧʦʣʦʛʦʧʘʜʘʶʱʠʤ ʨʘʟʨʳʚʘʤ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ 
ʧʨʠʭʦʜʠʪ ʚ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʝ ʩ ʜʦʢʝʤʙʨʠʝʤ ʋʨʘʣʪʘʫʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ ʠ ʧʘʣʝʦʟʦʡʩʢʠʤʠ ʦʙʨʘ-
ʟʦʚʘʥʠʷʤʠ. ʊʠʧʦʤʦʨʬʥʳʡ ʩʦʩʪʘʚ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʟʠʣʴʤʝʨʜʘʢʩʢʦʡ ʩʚʠʪʳ ʜʦʚʦʣʴʥʦ ʦʜ-
ʥʦʨʦʜʝʥ: ʚ ʢʚʘʨʮʠʪʘʭ ʵʪʦ ʪʫʨʤʘʣʠʥ ʠ ʮʠʨʢʦʥ, ʚ ʩʣʘʥʮʘʭ ʢ ʥʠʤ ʜʦʙʘʚʣʷʶʪʩʷ ʘʧʘʪʠʪ ʠ ʨʫʪʠʣ, 
ʨʝʞʝ ʩʬʝʥ, ʠʥʦʛʜʘ ʠʣʴʤʝʥʠʪ. ʉʨʝʜʠ ʮʠʨʢʦʥʦʚ (ʧʨʠʣ. 8) ʧʨʝʦʙʣʘʜʘʶʪ ʧʨʦʜʦʣʛʦʚʘʪʳʝ ʷʡʮʝʚʠʜ-
ʥʳʝ ʩʚʝʪʣʦ-ʨʦʟʦʚʳʝ ʟʝʨʥʘ (V ʪʠʧ ï ʧʝʨʝʤʳʪʳʡ ʮʠʨʢʦʥ ʛʨʘʥʠʪʦʚ, ʘʫʪʠʛʝʥʥʳʡ ʜʣʷ ʥʠʟʦʚ ʢʘʨʘʪʘ-
ʚʠʷ) ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʧʝʨʝʦʪʣʦʞʝʥʥʳʤʠ çʩʨʝʜʥʝʨʠʬʝʡʩʢʠʤʠè ʬʦʨʤʘʤʠ (ʪʠʧ III). ɺ ʧʦʜʯʠʥʝʥʠʠ ï 
ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʳʝ çʜʦʨʠʬʝʡʩʢʠʝè (ʪʠʧ I) ʠ çʥʠʞʥʝʨʠʬʝʡʩʢʠʝè (ʪʠʧ II) ʮʠʨʢʦʥʳ; ʧʦʩʣʝʜʥʠʭ 
ʙʦʣʴʰʝ ʚ ʯʝʪʚʝʨʪʦʡ ʧʦʜʩʚʠʪʝ. ʊʘʤ ʞʝ ʦʙʥʘʨʫʞʝʥ ʧʦʟʜʥʝʨʠʬʝʡʩʢʠʡ ʢʦʤʧʣʝʢʩ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ 
ʥʠʪʯʘʪʳʭ ʤʠʢʨʦʬʦʩʩʠʣʠʡ (ʦʧʨʝʜʝʣʝʥʠʝ ʃ. ʅ. ʀʣʴʯʝʥʢʦ) [140]: Trachyhystrichosphaera aimica 
Herm., T. cythophosa Jank., Valeria lophostriata Jank., Chuaria circularis Walcott, Tortunema sibiri-
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ca Herm., Heliconema uralense Jank., Polytrichoides lineatus Herm., Glomovertella eniseica Herm., 
Palaeolyngbya catenata Herm., Leiotrichoides tipicus Herm., Glenobotrydion aenigmatis Schopf. 
ʂʫʨʪʘʰʩʢʘʷ ʩʚʠʪʘ (RF3kr). ʅʘʟʚʘʥʠʝ ʜʘʥʦ ʧʦ ʛ. ʂʫʨʪʘʰ (ʟʥʘʯʠʪʝʣʴʥʦ ʶʞʥʝʝ ʪʝʨʨʠʪʦ-

ʨʠʠ ʣʠʩʪʘ). ʉʚʠʪʘ ʠʤʝʝʪ ʪʨʝʭʯʣʝʥʥʦʝ ʩʪʨʦʝʥʠʝ ʩ ʢʚʘʨʮʠʪʦʚʦʡ ʥʠʞʥʝʡ ʯʘʩʪʴʶ, ʩʫʱʝʩʪʚʝʥʥʦ 
ʩʣʘʥʮʝʚʦʡ ï ʩʨʝʜʥʝʡ ʠ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʥʘʟʚʘʥʥʳʭ ʧʦʨʦʜ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ. ɺ 
ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʵʪʠ ʵʣʝʤʝʥʪʳ ʨʘʟʨʝʟʘ ʚʳʜʝʣʷʶʪʩʷ ʚ ʨʘʥʛʝ ʧʦʜʩʚʠʪ; ʥʘʤʠ ʞʝ ʧʦ 
ʫʩʣʦʚʠʷʤ ʤʘʩʰʪʘʙʘ ʩʚʠʪʘ ʥʝ ʨʘʩʯʣʝʥʷʝʪʩʷ. ʇʨʠ ɻʉ-50 [65, 97] ʦʥʘ ʚʳʜʝʣʷʣʘʩʴ ʧʦʜ ʪʝʤ ʞʝ 
ʥʘʟʚʘʥʠʝʤ. ɺ. ʀ. ʂʦʟʣʦʚʳʤ ʠ ʜʨ. [178] ʜʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʨʦʜ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʩʚʦʝʛʦ 
ʨʘʟʚʠʪʠʷ ʦʪʥʝʩʝʥ ʢ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ: ʩʦʙʩʪʚʝʥʥʦ ʢʫʨʪʘʰʩʢʦʡ, ʶʣʛʘʚʘʨʩʢʦʡ ʠ 
ʪʫʩʪʠʥʩʢʦʡ ʩʚʠʪʘʤ (ʜʚʝ ʧʦʩʣʝʜʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʩʭʝʤʘʭ ʥʝ ʠʩʧʦʣʟɹʫʶʪʩʷ). 
ɺ ʧʝʨʚʦʤ ʠʟʜʘʥʠʠ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1 : 200 000 [34] ʦʥ ʚʢʣʶʯʘʣʩʷ ʚ ʢʠʨʷʙʠʥʩʢʫʶ ʩʚʠʪʫ ʣʠʙʦ ʚ 
ʪʨʝʪʴʶ ʧʦʜʩʚʠʪʫ ʟʠʣʴʤʝʨʜʘʢʩʢʦʡ ʩʚʠʪʳ. ʐ. ʅ. ʂʘʮʝʤ ʠ ʜʨ. [172] ʧʦʣʦʩʘ ʢʫʨʪʘʰʩʢʠʭ ʢʚʘʨʮʠʪʦʚ 
ʠ ʩʣʘʥʮʝʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʚʦʩʪʦʢʫ ʦʪ ʫʪʢʘʣʴʩʢʦʡ ʩʚʠʪʳ, ʦʰʠʙʦʯʥʦ ʟʘ-
ʢʘʨʪʠʨʦʚʘʥʘ ʢʘʢ ʘʨʚʷʢʩʢʘʷ ʩʚʠʪʘ. ʂʫʨʪʘʰʩʢʘʷ ʩʚʠʪʘ ʩʣʘʛʘʝʪ ʢʨʳʣʴʷ ʠ ʩʝʚʝʨʥʦʝ ʟʘʤʳʢʘʥʠʝ ʂʫ-
ʙʷʢʦʚʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. ʉʙʣʠʞʝʥʥʳʝ ʢʦʨʝʥʥʳʝ ʚʳʭʦʜʳ ʠ ʬʨʘʛʤʝʥʪʳ ʨʘʟʨʝʟʘ 
ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʚʝʨʰʠʥʘʭ ʛʦʨ ʚ ʤʝʞʜʫʨʝʯʴʝ ʨʨ. ʊʘʨʣʘʫ ʠ ʂʫʨʛʘʰ, ʧʦ ʧʨʘʚʦʙʝʨʝʞʴʶ ʨʝʢ ʖʣʛʘ-
ʚʘʨ (ʚʝʨʭʦʚʴʷ) ʠ ɹʦʣ. ʊʫʩʪʫ (ʠʩʪʦʢʠ). ʆʩʥʦʚʥʳʤʠ ʧʦʨʦʜʘʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʫʙʤʦʥʦ-
ʤʠʥʝʨʘʣʴʥʳʝ, ʩʣʶʜʠʩʪʳʝ ʠ ʘʣʴʙʠʪ-ʩʣʶʜʠʩʪʳʝ ʢʚʘʨʮʠʪʳ, ʥʝʨʝʜʢʦ ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʝ, ʘ ʪʘʢʞʝ 
ʩʣʘʥʮʳ ʤʫʩʢʦʚʠʪ-ʢʚʘʨʮʝʚʳʝ, ʤʫʩʢʦʚʠʪ-ʭʣʦʨʠʪ-ʢʚʘʨʮʝʚʳʝ, (ʭʣʦʨʠʪ)-ʩʣʶʜʠʩʪʦ-ʘʣʴʙʠʪ-
ʢʚʘʨʮʝʚʳʝ, ʨʝʞʝ ʩʣʶʜʠʩʪʦ-ʭʣʦʨʠʪ-ʢʚʘʨʮ-ʘʣʴʙʠʪʦʚʳʝ ʠ ʭʣʦʨʠʪ-ʘʣʴʙʠʪ-ʢʚʘʨʮ-ʩʣʶʜʠʩʪʳʝ (ʘʧʦ-
ʧʝʣʠʪʦʚʳʝ). ʍʘʨʘʢʪʝʨ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʪʦʪ ʞʝ, ʯʪʦ ʠ ʜʣʷ ʫʪʢʘʣʴʩʢʦʡ ʩʚʠʪʳ. 
ʄʦʱʥʦʩʪʴ ʢʫʨʪʘʰʩʢʦʡ ʩʚʠʪʳ ʦʪ 400 ʜʦ 900 ʤ. ʆʥʘ ʩʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ ʟʘʣʝʛʘʝʪ 
ʥʘ ʫʪʢʘʣʩɹʢʦʡ ʩʚʠʪʝ, ʧʝʨʝʢʨʳʚʘʷ ʨʘʟʣʠʯʥʳʝ ʧʦ ʩʦʩʪʘʚʫ çʛʦʨʠʟʦʥʪʳè ʝʝ ʢʨʦʚʝʣʴʥʦʡ ʯʘʩʪʠ, ʠ ʙʝʟ 
ʧʨʠʟʥʘʢʦʚ ʥʝʩʦʛʣʘʩʠʷ ʧʦʜʩʪʠʣʘʝʪ ʤʘʟʘʨʠʥʩʢʫʶ ʩʚʠʪʫ. ɺ ʘʢʮʝʩʩʦʨʥʦ-ʤʠʥʝʨʘʣʴʥʦʤ ʩʧʝʢʪʨʝ ʧʨʝ-
ʦʙʣʘʜʘʶʪ ʠʣʴʤʝʥʠʪ, ʩʬʝʥ, ʘʧʘʪʠʪ, ʪʫʨʤʘʣʠʥ, ʮʠʨʢʦʥ, ʤʘʛʥʝʪʠʪ ʠ ʛʝʤʘʪʠʪ. ʉʨʝʜʠ ʮʠʨʢʦʥʦʚ 
(ʧʨʠʣ. 8) ʭʘʨʘʢʪʝʨʥʳ ʩʚʝʪʣʦʨʦʟʦʚʳʝ ʠ ʨʦʟʦʚʳʝ ʩʫʙʠʜʠʦʤʦʨʬʥʳʝ ʜʣʠʥʥʦʧʨʠʟʤʘʪʠʯʝʩʢʠʝ ʟʝʨʥʘ 
(ʪʠʧ IV ï ʨʝʣʠʢʪʦʚʳʡ ʛʨʘʥʠʪʥʳʡ, ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʜʣʷ çʟʠʣʴʤʝʨʜʘʢʩʢʦʛʦè ʫʨʦʚʥʷ) ʚ ʩʦʯʝʪʘʥʠʠ 
ʩ ʘʣʣʦʪʠʛʝʥʥʳʤʠ çʜʦʨʠʬʝʡʩʢʠʤʠè (ʪʠʧ I) ʠ çʥʠʞʥʝʨʠʬʝʡʩʢʠʤʠè (ʪʠʧ II) ʬʦʨʤʘʤʠ ʠ ʩ ʧʨʠʤʝ-
ʩʴʶ ʮʠʨʢʦʥʦʚ, ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ ʩʨʝʜʥʠʭ ʠ ʫʤʝʨʝʥʥʦʢʠʩʣʳʭ ʤʘʛʤʘʪʠʪʦʚ (ʪʠʧ VI). ʆʨʛʘʥʠʯʝ-
ʩʢʠʝ ʦʩʪʘʪʢʠ ʚ ʩʚʠʪʝ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ʇʦʜʘʚʣʷʶʱʠʤ ʙʦʣʴʰʠʥʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʧʠʩʳʚʘʝ-
ʤʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʟʠʣʴʤʝʨʜʘʢʩʢʦʡ ʩʚʠʪʦʡ ɹʘʰʢʠʨʩʢʦʡ ʉʌɿ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ 
ʧʦʩʣʝʜʥʝʡ ʦʜʥʦʪʠʧʥʳʝ ʧʦʨʦʜʳ ʢʫʨʪʘʰʩʢʦʡ ʩʚʠʪʳ ʤʝʥʝʝ ʤʘʛʥʝʟʠʘʣʴʥʳʝ ʠ ʙʦʣʝʝ ʪʠʪʘʥʠʩʪʳʝ 
(ʧʨʠʣ. 9), ʚ ʥʠʭ ʥʠʞʝ ʟʥʘʯʝʥʠʝ ʥʘʪʨʠʝʚʦʛʦ ʤʦʜʫʣʷ ʠ ʦʙʱʝʡ ʥʦʨʤʘʪʠʚʥʦʡ ʱʝʣʦʯʥʦʩʪʠ [140], 
ʟʘʤʝʪʥʦ ʤʝʥʴh ʝ Rb, Ba ʠ ʙʦʣʴʰʝ (ʚ 1,5ï2 ʨʘʟʘ) ï V (ʧʨʠʣ. 10, 12). ɻʨʘʬʠʪʩʦʜʝʨʞʘʱʠʝ ʧʦʨʦʜʳ 
ʚʤʝʱʘʶʪ ʧʣʘʪʠʥʦ-ʧʘʣʣʘʜʠʝʚʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ. 
ʄʘʟʘʨʠʥʩʢʘʷ ʩʚʠʪʘ (RF3mz) ʥʘʟʚʘʥʘ ʧʦ ʨ. ʄʘʟʘʨʘ (ʧʨʠʪʦʢ ʨ. ɹʝʣʦʡ ʚ ʝʝ ʚʝʨʭʥʝʤ ʪʝʯʝ-

ʥʠʠ). ʇʨʠ ɻʉ-50 ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʷʣʘʩʴ ʚʩʝʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ [65, 172, 178] ʧʦʜ ʪʝʤ ʞʝ 
ʥʘʟʚʘʥʠʝʤ. ʗʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ çʩʣʘʥʮʝʚʦʡè ʩʨʝʜʠ ʚʩʝʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʶʞʥʦʫʨʘʣʴʩʢʦʛʦ ʚʝʨʭʥʝ-
ʛʦ ʨʠʬʝʷ. ɺʤʝʩʪʝ ʩ ʧʦʜʩʪʠʣʘʶʱʝʡ ʢʫʨʪʘʰʩʢʦʡ ʩʚʠʪʦʡ ʠ ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʶʱʝʡ ʘʨʚʷʢʩʢʦʡ 
ʩʚʠʪʦʡ ʦʙʨʘʟʫʝʪ ʢʨʳʣʴʷ ʠ ʧʝʨʠʢʣʠʥʘʣʴ ʂʫʙʷʢʦʚʩʢʦʡ ʘʥʪʠʢʣʠʢʣʠʥʘʣʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. ʆʙʥʘ-
ʞʝʥʥʦʩʪʴ ʩʚʠʪʳ ʚ ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ ʧʣʦʭʘʷ; ʩʣʘʛʘʶʱʠʝ ʝʝ ʧʦʨʦʜʳ ʥʝ ʜʘʶʪ ʜʘʞʝ ʬʨʘʛʤʝʥʪʘʨʥʳʭ 
ʨʘʟʨʝʟʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʨʦʟʥʝʥʥʳʤʠ ʢʦʨʝʥʥʳʤʠ ʚʳʭʦʜʘʤʠ, ʚ ʦʪʜʝʣʴʥʳʭ ʤʝʩʪʘʭ ʦʥʠ ʚʩʢʨʳ-
ʪʳ ʰʫʨʬʘʤʠ ʠ ʢʘʨʪʠʨʦʚʦʯʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ. ɺ ʩʦʩʪʘʚʝ ʤʘʟʘʨʠʥʩʢʦʡ ʩʚʠʪʳ ʧʨʝʦʙʣʘʜʘʶʪ ʩʣʘʥ-
ʮʳ ʤʫʩʢʦʚʠʪ-ʭʣʦʨʠʪ-ʘʣʴʙʠʪ-ʢʚʘʨʮʝʚʳʝ, ʭʣʦʨʠʪ-ʤʫʩʢʦʚʠʪ-ʢʚʘʨʮʝʚʳʝ, ʩʣʶʜʠʩʪʦ-ʭʣʦʨʠʪ-ʢʚʘʨʮ-
ʘʣʴʙʠʪʦʚʳʝ ʠ ʭʣʦʨʠʪ-ʘʣʴʙʠʪ-ʢʚʘʨʮ-ʩʣʶʜʠʩʪʳʝ (ʘʧʦʧʝʣʠʪʦʚʳʝ); ʚ ʧʦʜʯʠʥʝʥʥʦʤ ï ʤʝʪʘʧʝʩʯʘʥʠ-
ʢʠ ʦʣʠʛʦʤʠʢʪʦʚʳʝ ʠ ʢʚʘʨʮʠʪʦʧʝʩʯʘʥʠʢʠ; ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʚʦʟʨʘʩʪʘʝʪ ʢ ʢʨʦʚʣʝ. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 
ʩʧʦʨʘʜʠʯʝʩʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʣʠʥʟʳ ʤʝʪʘʛʨʘʚʝʣʠʪʦʚ ʠ ʤʝʣʢʦʛʘʣʝʯʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ʄʦʥɦʦʩʪʴ 
ʩʚʠʪʳ 600ï750 ʤ. ʆʧʠʩʳʚʘʝʤʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʚʥʝʰʥʝ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʢʫʨʪʘʰʩʢʦʡ ʩʚʠʪʝ, 
ʯʪʦ ʦʪʤʝʯʘʝʪʩʷ ʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ [65, 172]. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʤʘʟʘʨʠʥʩʢʦʡ ʩʚʠʪʳ ʥʘ ʚʩʝʤ ʝʝ 
ʧʨʦʪʷʞʝʥʠʠ ʬʠʢʩʠʨʫʝʪʩʷ ʧʦ ʠʩʯʝʟʥʦʚʝʥʠʶ ʢʚʘʨʮʠʪʦʚ ʩ ʧʦʷʚʣʝʥʠʝʤ ʰʠʨʦʢʠʭ ʧʦʣʦʩ, ʛʜʝ ʚʳʭʦ-
ʜʷʪ ʪʦʣʴʢʦ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʩʣʘʥʮʳ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪ ʥʠʞʝʣʝʞʘʱʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʦʥʘ ʦʪʣʠʯʘʝʪʩʷ 
ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʠ ʪʝʢʩʪʫʨʦʡ ʦʪʜʝʣʴʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʩʣʘʥʮʝʚ (ʣʠʩʪʦʚʘʪʳʝ ʭʣʦʨʠʪ-
ʤʫʩʢʦʚʠʪ-ʢʚʘʨʮʝʚʳʝ), ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝʤ ʛʨʘʬʠʪʦʠʜʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚʦ ʚʩʝʭ ʧʦʨʦʜʘʭ. ʅʘʣʠʯʠʝ ʚ 
ʧʦʜʦʰʚʝ ʩʚʠʪʳ ʢʘʢ ʫʛʣʦʚʦʛʦ (ʠʣʠ ʘʟʠʤʫʪʘʣʴʥʦʛʦ) ʥʝʩʦʛʣʘʩʠʷ, ʪʘʢ ʠ ʩʣʝʜʦʚ ʨʘʟʤʳʚʘ, ʦʪʤʝʯʘʝ-
ʤʳʭ ɺ. ʀ. ʂʦʟʣʦʚʳʤ ʠ ʜʨ. [178], ʥʘʤʠ ʥʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ. ʆʙʰʠʨʥʳʝ ʚʳʭʦʜʳ ʤʝʪʘʛʨʘʚʝʣʠʪʦʚ ʠ 
ʨʝʜʢʦʛʘʣʝʯʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʚ ʨʘʡʦʥʝ ʛʛ. ʉʘʡʜʘʢʩʢʘʷ ʠ ʋʢʦʟʷ ʧʨʠʥʘʜʣʝʞʘʪ ʚʳʰʝʣʝʞʘʱʝʡ 
ʘʨʚʷʢʩʢʦʡ ʩʚʠʪʝ, ʧʨʠ ʵʪʦʤ ʥʘʤʠ ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʩʪʨʘ-
ʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʥʝʩʦʛʣʘʩʠʷ ʥʘ ʜʨʫʛʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. 
ʉʦʩʪʘʚ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʮʠʨʢʦʥʦʚ (ʧʨʠʣ. 8) ʙʣʠʟ-
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ʦʜʥʦʪʠʧʥʳʭ ʧʦʨʦʜ ʚ ʵʪʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ (ʧʨʠʣ. 9). ɺ ʩʣʘʥʮʘʭ ʤʘʟʘʨʠʥʩʢʦʡ ʩʚʠʪʳ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʧʦʜʦʙʥʳʤʠ ʢʫʨʪʘʰʩʢʠʤʠ ʧʦʨʦʜʘʤʠ ʙʦʣʴʰʝ Rb, Sr, Nb, Pb ʠ ʤʝʥʴʰʝ Li (ʧʨʠʣ. 10, 12). ɺ 
ʝʜʠʥʩʪʚʝʥʥʦʤ ʧʫʥʢʪʝ ʚ ʥʠʟʘʭ ʩʚʠʪʳ ʦʧʨʝʜʝʣʝʥʳ ʤʠʢʨʦʬʦʩʩʠʣʠʠ: Pterospermopsimorpha pi-
leiformis Tim., Glenobotrydion aenigmatis Schopf., Tortunema hermanni Jank., Majaphyton anticuum 
Tim. et Herm., Brevitrichoides tiulmensis Jank. et Kozl., Leiotrichoides tipicus Herm. [140] ʦʪʚʝʯʘ-
ʶʱʠʝ, ʧʦ ʟʘʢʣʶʯʝʥʠʶ ʃ. ʀ. ʀʣɹʯʝʥʢʦ, ʧʦʟʜʥʝʤʫ ʨʠʬʝʶ [140]. 
ɸʨʚʷʢʩʢʘʷ ʩʚʠʪʘ (RF3ar) ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʠʤʝʥʦʚʘʣʘʩʴ ʫʢʰʫʢ-ʘʨʚʷʢʩʢʦʡ (ʧʦ ʨ. ʋʢʰʫʢ ʠ 

ʛ. ɸʨʚʷʢ ʚ ʤʝʞʜʫʨʝʯʴʝ ʨʨ. ɹʝʣʘʷ ʠ ʋʨʘʣ); ʚʧʦʩʣʝʜʩʪʚʠʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʥʘʟʚʘʥʠʝ ʙʳʣʦ ʩʦʢʨʘ-
ʱʝʥʦ. ɺ ʧʝʨʚʦʤ ʠʟʜʘʥʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1 : 200 000 [34] ʧʦʨʦ-
ʜʳ ʦʧʠʩʳʚʘʝʤʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚʢʣʶʯʘʣʠʩʴ ʚ ʩʦʩʪʘʚ ʢʠʨʷʙʠʥʩʢʦʡ ʩʚʠʪʳ ʙʝʟ ʩʦʙʩʪʚʝʥʥʦʛʦ 
ʥʘʠʤʝʥʦʚʘʥʠʷ. ʇʨʠ ɻʉ-50 [178] ʩʚʠʪʘ ʚʳʜʝʣʷʣʘʩʴ ʧʦʜ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʥʘʟʚʘʥʠʝʤ. ʅʘ ʪʝʨʨʠʪʦ-
ʨʠʠ ʦʙʨʘʟʫʝʪ ʟʘʧʘʜʥʦʝ ʢʨʳʣʦ ʂʫʙʷʢʦʚʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʠ ʝʝ ʩʝʚʝʨʥʫʶ ʧʝʨʠ-
ʢʣʠʥʘʣʴ. ʉʣʘʛʘʶʱʠʝ ʝʝ ʤʝʪʘʪʝʨʨʠʛʝʥʥʳʝ ʧʦʨʦʜʳ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʨʝʜʥʝ-, ʢʨʫʧʥʦ- ʠ 
ʤʝʣʢʦʟʝʨʥʠʩʪʦʝ ʩʪʨʦʝʥʠʝ. ɸʨʚʷʢʩʢʘʷ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʥʳʤʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʘʪʦ-
ʩʝʨʳʤʠ ʦʣʠʛʦʤʠʢʪʦʚʳʤʠ ʠ ʢʚʘʨʮʝʚʳʤʠ ʤʝʪʘʧʝʩʯʘʥʠʢʘʤʠ, ʤʝʪʘʛʨʘʚʝʣʠʪʘʤʠ, ʤʝʪʘʢʦʥʛʣʦʤʝʨʘ-
ʪʘʤʠ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʢʚʘʨʮʝʚʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ. ʇʦ ʘʣʝʚʨʦʧʝʣʠʪʘʤ ʠ ʦʣʠʛʦʤʠʢʪʦʚʳʤ ʘʣʝʚʨʦ-
ʣʠʪʘʤ ʚʩʣʝʜʩʪʚʠʝ ʤʝʪʘʤʦʨʬʠʟʤʘ (ʩʨʝʜʥʝʪʝʤʧʝʨʘʪʫʨʥʘʷ, ʨʝʞʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʩʫʙʬʘʮʠʷ 
ʌɿʄ) ʦʙʨʘʟʦʚʘʥʳ ʩʣʘʥʮʳ (ʘʣʴʙʠʪ)-ʭʣʦʨʠʪ-ʤʫʩʢʦʚʠʪ-ʢʚʘʨʮʝʚʳʝ, ʭʣʦʨʠʪ-ʩʣʶʜʠʩʪʦ-ʘʣʴʙʠʪ-ʢʚʘʨ-
ʮʝʚʳʝ ʠ (ʘʣʴʙʠʪ)-ʤʫʩʢʦʚʠʪ-ʢʚʘʨʮʝʚʳʝ. ɺ ʚʠʜʝ ʤʘʣʦʤʦʱʥʳʭ ʧʨʦʩʣʦʝʚ ʚʩʪʨʝʯʘʶʪʩʷ ʩʫʙʤʦʥʦʤʠ-
ʥʝʨʘʣʥɹʳʝ, ʘʣʴʙʠʪ-ʩʣʶʜʠʩʪʳʝ ʠ ʭʣʦʨʠʪ-ʩʣʶʜʠʩʪʳʝ ʢʚʘʨʮʠʪʳ, ʘ ʪʘʢʞʝ ʭʣʦʨʠʪ-ʘʣʴʙʠʪ-ʢʚʘʨʮ-
ʩʣʶʜʠʩʪʳʝ ʘʧʦʧʝʣʠʪʦʚʳʝ ʩʣʘʥʮʳ. ʅʝʨʝʜʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʷʤʘʷ ʠ ʦʙʨʘʪʥʘʷ ʨʠʪʤʠʯʥʦʩʪʴ, ʚʳ-
ʨʘʞʝʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʡ ʩʤʝʥʦʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ. ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ 650ï
800 ʤ. ɺʳʭʦʜʳ ʝʝ ʧʨʠʫʨʦʯʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʢ ʦʩʝʚʦʡ ʯʘʩʪʠ ʭʨ. ʋʨʘʣʪʘʫ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʳʝ ʨʘʟ-
ʨʝʟʳ ʩʚʠʪʳ ʬʠʢʩʠʨʫʶʪʩʷ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʚʝʨʰʠʥʘʭ ʚʙʣʠʟʠ ʠʩʪʦʢʦʚ ʨʫʯʴʝʚ ʗʟʜʘʫʙʠʢʘ ʠ 
ʉʘʥʳʢʙʘʡ. ʅʘ ʩʝʚʝʨʥʦʤ ʟʘʤʳʢʘʥʠʠ ʂʫʙʷʢʦʚʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ (ʚ ʠʩʪʦʢʘʭ ʨʨ. ɹʠʨʩʷ ʠ ʉʘʡʜʘʢ-
ʩʢʘʷ) ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʛʨʘʚʝʣʠʪʦʚ ʟʘʤʝʪʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʇʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʦʛʦʤ 
ʟʘʣʝʛʘʥʠʠ ʦʥʠ, ʚ ʧʝʨʝʩʣʘʠʚʘʥʠʠ ʩ ʧʝʩʯʘʥʠʢʘʤʠ, ʦʙʨʘʟʫʶʪ ʦʙʰʠʨʥʳʝ ʚʳʭʦʜʳ, ʪʨʘʩʩʠʨʫʶʱʠʝ 
ʧʦʣʦʩʫ ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʩʫʙʧʘʨʘʣʣʝʣʴʥʫʶ ʮʝʧʦʯʢʝ ʪʝʣ ʫʣʴʪʨʘʤʘʬʠʪʦʚ ʠ 
ʛʘʙʙʨʦ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʪʘʢʦʡ ʬʘʮʠʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʜʚʠʞʝʥʠʷʤʠ ʧʦ 
ʟʘʣʦʞʠʚʰʝʤʫʩʷ ʫʞʝ ʚ ʘʨʚʷʢʩʢʦʝ ʚʨʝʤʷ ʂʠʨʷʙʠʥʩʢʦʤʫ ʧʘʣʝʦʨʘʟʣʦʤʫ. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʤʘʟʘʨʠʥ-
ʩʢʦʡ ʩʚʠʪʦʡ, ʢʦʥʛʣʦʤʝʨʘʪʳ ʠ ʛʨʘʚʝʣʠʪʳ ʷʚʣʷʶʪʩʷ ʟʜʝʩʴ çʚʥʫʪʨʠʬʦʨʤʘʮʠʦʥʥʤrʠè. ɸʨʚʷʢʩʢʘʷ 
ʩʚʠʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ ʟʘʣʝʛʘʝʪ ʩʦʛʣʘʩʥʦ ʥʘ ʤʘʟʘʨʠʥʩʢʦʡ ʩʚʠʪʝ ʠ ʩʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ 
ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʘʨʰʠʥʩʢʦʡ ʩʚʠʪʦʡ ʚʝʥʜʘ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʩʚʠʪʳ ʦʪʤʝʯʘʝʪʩʷ ʧʦʷʚ-
ʣʝʥʠʝʤ ʤʦʱʥʳʭ ʧʘʯʝʢ ʤʝʪʘʧʝʩʯʘʥʠʢʦʚ ʠ ʤʝʪʘʘʣʝʚʨʦʧʝʩʯʘʥʠʢʦʚ, ʩʤʝʥʷʶʱʠʭ ʤʘʟʘʨʠʥʩʢʠʝ 
ʩʣʘʥʮʳ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʵʪʠʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥ ʚ ʨʷʜʝ ʧʫʥʢʪʦʚ. 
ʉʦʩʪʘʚ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʩʚʠʪʳ, ʚ ʦʙʱʝʤ, ʩʭʦʜʥʳ ʩ ʪʘʢʦʚʳʤʠ ʚ ʥʠʞʝ-

ʣʝʞʘʱʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʚʝʨʭʥʝʛʦ ʨʠʬʝʷ ʉʝʚʝʨʦʫʨʘʣʪʘʫʩʢʦʡ ʟʦʥʳ. ʕʪʦ (ʧʦ ʫʙʳʚʘʥʠʶ ʩʦʜʝʨ-
ʞʘʥʠʡ) ʨʫʪʠʣ, ʣʝʡʢʦʢʩʝʥ, ʮʠʨʢʦʥ, ʘʧʘʪʠʪ, ʪʫʨʤʘʣʠʥ ʠ ʨʝʞʝ ʚʩʪʨʝʯʘʶɦ ʠʝʩʷ ʠʣʴʤʝʥʠʪ, ʩʬʝʥ, 
ʩʪʘʚʨʦʣʠʪ [140, 175, 177, 178]. ɺʩʝ ʮʠʨʢʦʥʳ ʭʦʨʦʰʦ ʦʢʘʪʘʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ (ʧʨʠʣ. 8) ʘʩʩʦʮʠʘ-
ʮʠʝʡ V (ʧʝʨʝʤʳʪʳʝ ʮʠʨʢʦʥʳ ʛʨʘʥʠʪʦʚ) ʠ III (çʩʨʝʜʥʝʨʠʬʝʡʩʢʠʝè) ʪʠʧʦʚ ʩ ʧʨʠʤʝʩʴʶ çʜʦʨʠ-
ʬʝʡʩʢʠʭè ʬʦʨʤ (ʪʠʧ I). ʉʫʱʝʩʪʚʝʥʥʳʭ ʦʪʣʠʯʠʡ ʚ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʤ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʦʤ ʩʦʩʪʘʚʝ 
ʤʝʞʜʫ ʘʨʚʷʢʩʢʦʡ, ʤʘʟʘʨʠʥʩʢʦʡ ʠ ʢʫʨʪʘʰʩʢʦʡ ʩʚʠʪʘʤʠ ʥʝ ʚʳʷʚʣʝʥʦ (ʧʨʠʣ. 9ï12). ɺ ʩʣʘʥʮʘʭ ʠʟ 
ʩʨʝʜʥʝʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʝʡ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ (ʦʧʨʝʜʝʣʝʥʠʝ ʃ. ʅ. ʀʣʴʯʝʥʢʦ) ʢʦʤʧʣʝʢʩʳ 
ʤʠʢʨʦʬʦʩʩʠʣʠʡ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʧʦʟʜʥʝʨʠʬʝʡʩʢʠʡ ʚʦʟʨʘʩʪ ʧʦʨʦʜ: Polysphaeroides contextus 
Herm., Heliconema uralense Jank., Tortunema sibirica Herm., Palaeolyngbya catenata Herm., Oscil-
latorites basillaris Herm., Majaphyton anticuum Tim. et Herm., Glenobotrydion aenigmatis Schopf., 
Leiosphaeridia tenuissima Eisenack., Brevitrichoides tiulmensis Jank. et Kozl. ʠ ʜʨʫʛʠʝ ʬʦʨʤʳ. 

ɺɽʅɼʉʂɸʗ ʉʀʉʊɽʄɸ 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ N-40-XVIII ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʚ ʉʝʚʝʨʦʫʨʘʣ-
ʪʘʫʩʢʦʡ ʧʦʜʟʦʥʝ. 
ɸʨʰʠʥʩʢʘʷ ʩʚʠʪʘ (Var) ʚ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʩʭʝʤʳ ʚʝʨʭʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ ʚʚʝʜʝʥʘ ʨʝ-

ʰʝʥʠʝʤ III ʋʨʘʣʴʩʢʦʛʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʚʝʱʘʥʠʷ (1977 ʛ.), ʫʪʚʝʨʞʜʝʥʥʳʤ ʄʉʂ. ʅʘ ʪʝʨ-
ʨʠʪʦʨʠʠ ʣʠʩʪʘ ʚʳʜʝʣʷʣʘʩʴ ʧʨʠ ɻɼʇ-50 [64]. ɺ. ʀ. ʂʦʟʣʦʚʳʤ ʠ ʜʨ. [178] ʢʘʨʪʠʨʦʚʘʣʘʩʴ ʢʘʢ ʙʠʨ-
ʩʠʥʩʢʘʷ ʩʚʠʪʘ; ʧʦʟʜʥʝʝ ʠʤ ʞʝ [176, 177] ʧʦʢʘʟʘʥʘ ʧʦʣʥʘʷ ʝʝ ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʴ ʘʨʰʠʥʩʢʦʡ ʩʚʠʪʝ. 
ʅʘ ʙʦʣʝʝ ʨʘʥʥʠʭ ʢʘʨʪʘʭ [34] ʧʦʨʦʜʳ ʵʪʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚʢʣʶʯʘʣʠʩʴ ʚ ʢʠʨʷʙʠʥʩʢʫʶ ʩʚʠʪʫ. 
ɸʨʰʠʥʩʢʘʷ ʩʚʠʪʘ ʩʣʘʛʘʝʪ ʩʝʚʝʨʥʦʝ ʟʘʤʳʢʘʥʠʝ ʂʫʙʷʢʦʚʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ ʠ ʟʘʧʘʜʥʦʝ ʝʝ ʢʨʳ-

ʣʦ, ʩʨʝʟʘʥʥʦʝ ʋʨʘʟʠʥʩʢʦ-ʊʠʨʣʷʥʩʢʠʤ ʥʘʜʚʠʛʦʤ. ʅʘʙʣʶʜʘʝʪʩʷ ʪʘʢʞʝ ʚ ʥʝʙʦʣʴʰʦʡ ʪʝʢʪʦʥʠʯʝ-
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ʩʢʦʡ ʧʣʘʩʪʠʥʝ ʧʦ ʧʨʘʚʦʙʝʨʝʞʴʶ ʨ. ʂʘʨʘ (ʚʝʨʭʦʚʴʷ). ʆʪ ʚʩʝʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʜʦʢʝʤʙʨʠʷ ʪʝʨʨʠʪʦ-
ʨʠʠ ʩʚʠʪʘ ʦʪʣʠʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʧʝʩʪʨʦʪʦʡ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʥʘʣʠʯʠʝʤ ʤʥʦʛʠʭ ʩʧʝ-
ʮʠʬʠʯʝʩʢʠʭ ʪʦʣʴʢʦ ʜʣʷ ʥʝʝ ʧʦʨʦʜ. ʆʙʥʘʞʝʥʥʦʩʪʴ ʚ ʮʝʣʦʤ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʦʨʝʥʥʳʤʠ ʚʳʭʦʜʘʤʠ ʢʘʢ ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ, ʪʘʢ ʠ ʥʘ ʩʢʣʦʥʘʭ ʚʝʨʰʠʥ; ʭʫʞʝ 
ʦʙʥʘʞʝʥʳ ʣʠʰʴ ʩʣʘʥʮʝʚʳʝ ʝʝ ʵʣʝʤʝʥʪʳ. 
ʅʠʞʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʘʨʰʠʥʩʢʦʡ ʩʚʠʪʳ (ʤʦʱʥʦʩʪʴʶ ʦʢʦʣʦ 220 ʤ) ʚʩʢʨʳʪʘ ʩʪʨʫʢʪʫʨʥʦʡ 

ʩʢʚʘʞʠʥʦʡ (ˉ 9, ʧʨʠʣ. 6). ɿʜʝʩʴ [140] ʥʘ ʧʦʨʦʜʘʭ ʘʨʚʷʢʩʢʦʡ ʩʚʠʪʳ ʚʝʨʭʥʝʛʦ ʨʠʬʝʷ ʟʘʣʝʛʘʝʪ 
ʜʝʩʷʪʠʤʝʪʨʦʚʳʡ ʛʦʨʠʟʦʥʪ ʩʣʠʚʥʳʭ ʥʝʦʪʯʝʪʣʠʚʦ ʩʣʦʠʩʪʳʭ (ʪʦʥʢʘʷ ʧʝʨʝʤʝʞʘʝʤʦʩʪʴ ʩʚʝʪʣʦ-
ʨʦʟʦʚʳʭ, ʩʚʝʪʣʦ-ʟʝʣʝʥʳʭ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʧʦʣʦʩ) ʢʚʘʨʮʠʪʦʚ, ʦʪʤʝʯʘʶʱʠʭ ʧʦʜʦʰʚʫ ʦʧʠʩʳʚʘʝʤʦ-
ʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. ʕʪʦʪ ʛʦʨʠʟʦʥʪ ʩ ʧʝʨʝʨʳʚʘʤʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʳʰʝ ʠʜʝʪ 
ʯʝʨʝʜʦʚʘʥʠʝ ʧʘʯʝʢ (ʤʦʱʥʦʩʪʴʶ 7ï46 ʤ) ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʭʣʦʨʠʪ-ʢʚʘʨʮʝʚʳʭ ʩʣʘʥʮʝʚ ʠʣʠ ʞʝ 
ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʧʦʩʣʝʜʥʠʭ. ʕʪʠ ʧʘʯʢʠ ʧʝʨʝʤʝʞʘʶʪʩʷ ʤʘʣʦʤʦʱʥʳʤʠ (2ï12 ʤ) 
ʩʣʦʷʤʠ ʧʦʣʠʤʠʢʪʦʚʳʭ ʤʝʪʘʧʝʩʯʘʥʠʢʦʚ, ʤʝʪʘʪʫʬʦʧʝʩʯʘʥʠʢʦʚ, ʨʝʞʝ ʤʝʪʘʪʫʬʬʠʪʦʚ, ʤʝʪʘʤʦʨʬʠ-
ʟʦʚʘʥʥʳʭ ʙʘʟʘʣʴʪʦʚ, ʪʨʘʭʠʙʘʟʘʣʴʪʦʚ, ʧʠʢʨʦʙʘʟʘʣʴʪʦʚ, ʦʣʠʛʦʤʠʢʪʦʚʳʭ ʤʝʪʘʧʝʩʯʘʥʠʢʦʚ. ɺ ʩʨʝʜ-
ʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ (ʥʘʙʣʶʜʘʝʤʦʡ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʩʢʨʳʪʦʡ ʰʫʨʬʘʤʠ [178]) ʢ ʥʘʟʚʘʥʥʳʤ ʧʦʨʦ-
ʜʘʤ ʜʦʙʘʚʣʷʶʪʩʷ ʢʚʘʨʮʝʚʳʝ, ʨʝʞʝ ʧʦʣʠʤʠʢʪʦʚʳʝ ʤʝʪʘʛʨʘʚʝʣʠʪʳ, ʨʝʜʢʦʛʘʣʝʯʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ, 
ʢʚʘʨʮʠʪʦʧʝʩʯʘʥʠʢʠ, ʩʣʶʜʠʩʪʳʝ ʢʚʘʨʮʠʪʳ, ʭʣʦʨʠʪ-ʤʫʩʢʦʚʠʪ-ʢʚʘʨʮʝʚʳʝ ʠ ʤʫʩʢʦʚʠʪ-ʢʚʘʨʮʝʚʳʝ 
(ʚ ʪʦʤ ʯʠʩʣʝ ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʝ) ʩʣʘʥʮʳ, ʪʫʬʳ ʙʘʟʘʣʴʪʦʚ (ʧʨʦʩʣʦʠ ʠ ʣʠʥʟʳ); ʠʩʯʝʟʘʶʪ ʩʣʘʥʮʳ 
ʭʣʦʨʠʪ-ʤʫʩʢʦʚʠʪ-ʘʣʴʙʠʪ-ʢʚʘʨʮʝʚʦʛʦ ʩʦʩʪʘʚʘ. ʇʨʝʜʩʪʘʚʠʪʝʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ ʨʘʟʨʝʟʘ ʚʝʨʭʥʝʡ 
ʯʘʩʪʠ ʦʧʠʩʘʥʳ ʥʘ ʛ. ʅʘʞʠʤ ʠ ʧʦ ʦʙʦʠʤ ʙʦʨʪʘʤ ʜʦʣʠʥʳ ʨ. ɹʘʨʘʣ (ʚʝʨʭʦʚʴʷ) [178, 140]. ʊʘʤ ʧʨʝ-
ʦʙʣʘʜʘʶʪ ʦʣʠʛʦʤʠʢʪʦʚʳʝ ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ ʤʝʪʘʧʝʩʯʘʥʠʢʠ ʠ ʤʝʪʘʘʣʝʚʨʦʧʝʩʯʘʥʠʢʠ, ʤʝʪʘʪʫ-
ʬʦʧʝʩʯʘʥʠʢʠ, ʤʫʩʢʦʚʠʪ-ʘʣʴʙʠʪ-ʢʚʘʨʮʝʚʳʝ ʩʣʘʥʮʳ. ɺ ʧʨʦʩʣʦʷʭ ʬʠʢʩʠʨʫʶʪʩʷ ʢʚʘʨʮʠʧʝʩʯʘʥʠʢʠ, 
ʧʦʣʠʤʠʢʪʦʚʳʝ ʤʝʪʘʘʣʝʚʨʦʣʠʪʳ, ʤʝʪʘʪʫʬʬʠʪʳ, ʩʣʶʜʠʩʪʦ-ʭʣʦʨʠʪ-ʢʚʘʨʮ-ʘʣʴʙʠʪʦʚʳʝ ʠ ʘʤʬʠʙʦʣ-
ʵʧʠʜʦʪ-ʢʚʘʨʮ-ʭʣʦʨʠʪ-ʘʣʴʙʠʪʦʚʳʝ ʩʣʘʥʮʳ; ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʶʪ ʤʝʪʘʙʘʟʘʣʴʪʳ ʠ ʠʭ ʪʫʬʳ. ʂ 
ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʷʤ ʨʘʟʨʝʟʘ ʧʨʠʫʨʦʯʝʥʳ ʩʧʦʨʘʜʠʯʝʩʢʠ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʣʠʥʟʳ ʜʦʣʦʤʠʪʦ-
ʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʠʟʚʝʩʪʢʦʚʳʭ ʜʦʣʦʤʠʪʦʚ. 
ʆʧʠʩʳʚʘʝʤʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʩ ʦʪʯʝʪʣʠʚʳʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ ʟʘʣʝʛʘʝʪ ʥʘ ʨʘʟ-

ʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʘʨʚʷʢʩʢʦʡ ʩʚʠʪʳ; ʚʝʨʭʥʷʷ ʝʝ ʛʨʘʥʠʮʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʠʟʚʝʩʪʥʘ. ʆʙʱʘʷ ʤʦʱ-
ʥʦʩʪʴ ʥʘʙʣʶʜʘʝʤʦʡ ʯʘʩʪʠ ʘʨʰʠʥʩʢʦʡ ʩʚʠʪʳ ʚʘʨʴʠʨʫʝʪ ʦʪ 300 ʜʦ 750 ʤ. ʉʦʩʪʘʚ ʘʢʮʝʩʩʦʨʥʳʭ 
ʤʠʥʝʨʘʣʦʚ ʦʙʰʠʨʝʥ. ʇʨʝʦʙʣʘʜʘʶʪ ʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜʘʭ (ʚ ʩʨʝʜʥʝʤ ʧʦ ʚʩʝʤ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤ) 
ʠʣʴʤʝʥʠʪ, ʩʬʝʥ, ʨʫʪʠʣ, ʣʝʡʢʦʢʩʝʥ, ʘʧʘʪʠʪ, ʮʠʨʢʦʥ; ʨʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʪʫʨʤʘʣʠʥ, ʧʠʨʦʢʩʝʥ, ʤʘʛ-
ʥʝʪʠʪ ʠ ʛʝʤʘʪʠʪ. ʎʠʨʢʦʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝʤʠ ʰʝʩʪʴʶ ʪʠʧʘʤʠ (ʧʨʠʣ. 8), ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʦʚʘʪʴ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʟʤʳʚʝ ʜʦʚʝʥʜʩʢʠʭ ʧʦʨʦʜ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʩʝʤʠ ʥʠʞʝʣʝʞʘʱʠʤʠ 
ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʉʝʚʝʨʦʫʨʘʣʪʘʫʩʢʦʡ ʧʦʜʟʦʥʳ ʦʜʥʦʪʠʧʥʳʝ ʧʦʨʦʜʳ ʘʨʰʠʥʩʢʦʡ ʩʚʠʪʳ ʤʝʥʝʝ 
ʪʠʪʘʥʠʩʪʳʝ. ɿʜʝʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ (ʚ 2,5ï3 ʨʘʟʘ) ʱʝʣʦʯʥʦʡ (ʦʪʥʦʰʝʥʠʝ Na2O ʢ K2O) ʠ ʥʘʪʨʠ-
ʝʚʳʡ ʤʦʜʫʣʠ (ʧʨʠʣ. 9). ʇʦʚʳʰʝʥʠʝ ʞʝ ʦʙʱʝʡ ʥʦʨʤʘʪʠʚʥʦʡ ʱʝʣʦʯʥʦʩʪʠ, ʥʝʩʦʤʥʝʥʥʦ, ʩʚʷʟʘʥʦ ʩ 
ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜʘʭ. ʄʘʣʦʤʦʱʥʳʝ ʧʨʦʩʣʦʠ ʛʨʘ-
ʬʠʪʠʩʪʳʭ ʩʣʘʥʮʝʚ ʩʦʜʝʨʞʘʪ ʨʝʜʢʫʶ ʧʣʘʪʠʥʦ-ʧʘʣʣʘʜʠʝʚʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ. ɺ ʥʠʭ ʞʝ ʚʳʷʚʣʝʥʳ 
ʤʠʢʨʦʬʦʩʩʠʣʠʠ: Bavlinella faveolata Schep., Leiosphaeridia atava (Naum.) Jank., Botuobia 
wernadskyi (Schep.), Baltisphaeridium (Sciagia) perrarum Jank. ʠ ʜʨ., ʢʦʪʦʨʳʝ ʧʦ ʟʘʢʣʶʯʝʥʠʶ 
ʃ. ʅ. ʀʣʴʯʝʥʢʦ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʝʥʜʩʢʠʡ ʚʦʟʨʘʩʪ ʧʦʨʦʜ [140]. ʉʚʠʪʘ ʦʙʳʯʥʦ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩ 
ʘʰʠʥʩʢʦʡ ʩʝʨʠʝʡ ɹʘʰʢʠʨʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ (ʥʘ ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ). ɺʦʟʨʘʩʪ 
ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʘʨʰʠʥʩʢʦʡ ʩʚʠʪʳ, ʢʘʢ ʠ ʜʨʫʛʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʜʦʢʝʤʙʨʠʷ ʥʘ 
ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʣʠʩʪʘ, ʩʯʠʪʘʝʪʩʷ ʥʘʤʠ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤ. ʅʠʟʢʦʛʨʘʜʠʝʥʪʥʳʤ ʟʦʥʘʣʴʥʳʤ ʤʝʪʘ-
ʤʦʨʬʠʟʤʦʤ (ʨʘʟʣʠʯʥʳʝ ʩʫʙʬʘʮʠʠ ʟʝʣʝʥʦʩʣʘʥʮʝʚʦʡ ʬʘʮʠʠ) ʦʭʚʘʯʝʥʳ, ʢʨʦʤʝ ʧʨʦʪʝʨʦʟʦʡʩʢʠʭ 
ʧʦʨʦʜ, ʠ ʩʤʝʞʥʳʝ ʧʘʣʝʦʟʦʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ɿʠʣʘʠʨʩʢʦʡ ʠ (ʯʘʩʪʠʯʥʦ) ɺʦʟʥʝʩʝʥʩʢʦ-ʇʨʠʩʘʢʤʘʨ-
ʩʢʦʡ ʧʦʜʟʦʥ. ɻʨʘʥʠʪʦʠʜʳ, ʦʙʳʯʥʦ ʩʠʥʭʨʦʥʥʳʝ ʤʝʪʘʤʦʨʬʠʟʤʫ ʵʪʦʛʦ ʪʠʧʘ, ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʥʘ 
ʩʦʩʝʜʥʝʡ ʩ ʩʝʚʝʨʘ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ, ʚʙʣʠʟʠ ʟʘʧʘʜʥʦʡ ʝʛʦ ʛʨʘʥʠʮʳ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 
ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ [140] ʥʝ ʚʩʢʨʳʪʳʝ ʵʨʦʟʠʝʡ ʛʨʘʥʠʪʳ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ 
ʟʘʣʝʛʘʶʱʠʤʠ ʥʘ ʥʝʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ. ʉ ʥʠʤʠ ʩʚʷʟʳʚʘʶʪʩʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ 
ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʥʥʝ-ʩʨʝʜʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʠʟʚʝʩʪʥʷʢʘʭ. 

ʇɸʃɽʆɿʆʁʉʂɸʗ ʕʈɸʊɽʄɸ 

ʅʘ ʣʠʩʪʝ N-40-XVIII ʢ ʵʪʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʦʪʥʦʩʠʪʩʷ ʙʦʣʝʝ 30 ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʨʘʩʧʨʝʜʝʣʝʥ-
ʥʳʭ ʧʦ ʩʝʤʠ ʵʣʝʤʝʥʪʘʤ ʨʘʡʦʥʠʨʦʚʘʥʠʷ: ʉʘʢʤʘʨʦ-ʃʝʤʚʠʥʩʢʦʡ ʉʌɿ (ʩ ʦʜʥʠʤ ɹʝʨʜʷʰʩʢʦ-ʂʫʣʠ-
ʰʝʚʩʢʠʤ ʨʘʡʦʥʦʤ ʚ ʝʜʠʥʩʪʚʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʠʣʘʠʨʩʢʦʡ ʧʦʜʟʦʥʝ), ɿʘʧʘʜʥʦʤʘʛʥʠʪʦʛʦʨʩʢʦʡ 
ʉʌɿ (ʩ ɺʦʟʥʝʩʝʥʩʢʦ-ʇʨʠʩʘʢʤʘʨʩʢʦʡ ʠ ʋʟʳʥʢʳʨʦ-ʉʠʙʘʡʩʢʦʡ ʧʦʜʟʦʥʘʤʠ), ɺʦʩʪʦʯʥʦʤʘʛʥʠʪʦʛʦʨ-
ʩʢʦʡ ʉʌɿ (ʨʘʟʜʝʣʝʥʥʦʡ ʟʜʝʩʴ ʥʘ ʋʟʝʣʴʛʠʥʩʢʦ-ɸʣʝʢʩʘʥʜʨʠʥʩʢʫʶ ʠ ɻʫʤʙʝʡʩʢʫʶ ʧʦʜʟʦʥʳ) ʠ ʋʡ-
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ʩʢʦ-ʅʦʚʦʦʨʝʥʙʫʨʛʩʢʦʡ ʉʌɿ (ʪʘʢʞʝ ʩ ʜʚʫʤʷ ʧʦʜʟʦʥʘʤʠ: ɿʘʧʘʜʥʦʫʡʩʢʦʡ ʠ ɺʦʩʪʦʯʥʦʫʡʩʢʦʡ 
(ɸʤʫʨʩʢʦʡ)). ʅʘ ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʚ ʩʪʨʘʪʠʬʠʮʠʨʫʝʤʦʤ ʧʘʣʝʦʟʦʝ ʧʨʝʦʙʣʘʜʘʶʪ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʠ 
ʪʝʨʨʠʛʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʄʝʥʝʝ ʨʘʟʚʠʪʳ ʩʦʙʩʪʚʝʥʥʦ ʪʝʨʨʠʛʝʥʥʳʝ, ʢʨʝʤʥʠ-
ʩʪʳʝ ʠ ʢʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʦʙʦʙʱʝʥʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʢʦʣʦʥʦʢ ʜʣʷ 
ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʭ ʟʦʥ ʠ ʧʦʜʟʦʥ ʩʨʝʜʥʝʛʦ ʢʝʤʙʨʠʷïʧʝʨʤʠ ʧʨʠʚʝʜʝʥʦ ʥʘ 
ʨʠʩʫʥʢʝ 7. ʄʝʪʘʤʦʨʬʠʟʤ ʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜ ʥʝʦʪʯʝʪʣʠʚʦ ʟʦʥʘʣʴʥʳʡ (ʢʘʢ ʚ ʣʘʪʝʨʘʣʴʥʦʤ, ʪʘʢ ʠ 
ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ) ʠ ʚ ʮʝʣʦʤ ʩʣʘʙʳʡ. ɺ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʩʫʙʬʘʮʠʠ 
ʌɿʉ ʠʟʤʝʥʝʥʳ ʦʪʣʦʞʝʥʠʷ ʪʦʣʴʢʦ ɺʦʟʥʝʩʝʥʩʢʦ-ʇʨʠʩʘʢʤʘʨʩʢʦʡ (ʥʘ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ) ʠ ɿʠ-
ʣʘʠʨʩʢʦʡ ʧʦʜʟʦʥ, ʘ ʪʘʢʞʝ ʋʡʩʢʦ-ʅʦʚʦʦʨʝʥʙʫʨʛʩʢʦʡ ʉʌɿ. ʅʘ ʦʩʪʘʣʴʥʦʡ (ʙʦʣʴʰʝʡ) ʯʘʩʪʠ ʪʝʨʨʠ-
ʪʦʨʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʝʥʠʪ-ʧʫʤʧʝʣʣʠʠʪʦʚʦʡ ʠ ʮʝʦʣʠʪʦʚʦʡ ʬʘʮʠʷʤ (çʟʝʣʝʥʦ-
ʢʘʤʝʥʥʦʝ ʧʝʨʝʨʦʞʜʝʥʠʝè ʚʫʣʢʘʥʠʪʦʚ) ʚ ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʨʘʟʨʝʟʘ, ʘ ʧʨʠʤʝʨʥʦ ʩ 
ʬʘʤʝʥʘ ï ʪʦʣʴʢʦ ʜʠʘʛʝʥʝʟʫ [171, 140]. ʄʝʪʘʤʦʨʬʠʟʤ ʚ ʈʊ-ʫʩʣʦʚʠʷʭ ʥʠʞʝ ʌɿʉ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 
ʢʘʨʪʘʭ ʥʘʤʠ ʥʝ ʦʪʨʘʞʘʣʩʷ. 
ʆʙʥʘʞʝʥʥʦʩʪʴ ʧʦʨʦʜ ʥʝʨʘʚʥʦʤʝʨʥʘʷ; ʚ ʮʝʣʦʤ ʦʥʘ ʣʫʯʰʝ, ʯʝʤ ʚ ʜʦʢʝʤʙʨʠʠ, ʥʦ ʧʦʩʪʝʧʝʥʥʦ 

ʦʩʣʘʙʝʚʘʝʪ ʢ ʶʞʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʘʤ ʣʠʩʪʘ. ɼʝʰʠʬʨʠʨʫʝʤʦʩʪʴ ʚ ʦʩʥʦʚʥʦʤ ʧʣʦʭʘʷ, ʨʝʞʝ 
ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʭʦʜʩʪʚʦʤ ʜʝʰʠʬʨʠʨʦʚʦʯʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʚʫʣʢʘʥʠʪʦʚ 
ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʧʣʦʭʦʡ ʦʙʥʘʞʝʥʥʦʩʪʴʶ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʍʦʨʦʰʦ ʜʝʰʠʬʨʠʨʫʶʪʩʷ 
ʣʠʰʴ ʫʩʪʦʡʯʠʚʳʝ ʢ ʚʳʚʝʪʨʠʚʘʥʠʶ ʢʨʝʤʥʠʩʪʳʝ ʧʦʨʦʜʳ, ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʷʚʣʷʶʱʠʝʩʷ ʤʘʨʢʠ-
ʨʫʶʱʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ, ʠ ʠʥʦʛʜʘ ï ʧʦʣʷ ʨʘʟʚʠʪʠʷ ʠʟʚʝʩʪʥʷʢʦʚ, ʚʳʜʝʣʷʶʱʠʝʩʷ ʧʷʪʥʠʩʪʳʤ ʨʠ-
ʩʫʥʢʦʤ ʥʘ ʧʦʯʪʠ ʙʝʣʦʤ ʬʦʪʦʪʦʥʝ ʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʢʘʨʩʪʘ. 
ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʪʨʘʞʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʷʭ, ʪʦ ʠ 

ʟʜʝʩʴ ʥʝʪ ʚʧʦʣʥʝ ʷʩʥʦʡ ʢʘʨʪʠʥʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʤʘʩʰʪʘʙʥʦʝ ʧʨʦʷʚ-
ʣʝʥʠʝ ʚ ʧʘʣʝʦʟʦʝ ʧʣʫʪʦʥʠʯʝʩʢʠʭ, ʛʠʧʘʙʠʩʩʘʣʴʥʳʭ ʠ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩʘʤʦʛʦ ʨʘʟ-
ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ (ʢʘʢ ʚʳʭʦʜʷʱʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʪʘʢ ʠ ʥʝ ʚʩʢʨʳʪʳʭ ʵʨʦʟʠʝʡ). ɺʦ-ʚʪʦʨʳʭ, 
ʚʩʣʝʜʩʪʚʠʝ ʧʝʩʪʨʦʛʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʥʦʛʠʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ɺ-
ʪʨʝʪʴʠʭ, ʠʟ-ʟʘ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʠʭ ʚʘʨʠʘʮʠʡ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʜʥʦʪʠʧʥʳʭ ʧʦʨʦʜ ʜʘʞʝ ʚ 
ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʚʳʟʚʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʨʘʩʩʣʘʥʮʝʚʘʥʠʷ, 
ʤʝʪʘʩʦʤʘʪʦʟʘ ʠ ʜʨʫʛʠʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʀ, ʥʘʢʦʥʝʮ, ʚ-ʯʝʪʚʝʨʪʳʭ, ʵʪʦ ʠʥʪʝʥʩʠʚ-
ʥʦʩʪʴ ʧʣʠʢʘʪʠʚʥʦʡ ʠ ʦʩʦʙʝʥʥʦ ʜʠʟʲʶʥʢʪʠʚʥʦʡ (ʥʘʜʚʠʛʦʚʦʡ) ʪʝʢʪʦʥʠʢʠ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʝʡ ʨʘʟ-
ʥʦʦʙʨʘʟʠʝ ʢʦʤʧʘʢʪʥʳʭ ʧʦʣʝʡ ʤʦʥʦʛʝʥʥʳʭ ʧʦʨʦʜ. ʅʘ ʩʭʝʤʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʘʥʦʤʘʣʠʡ ʧʦʚʳ-
ʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʩʨʝʜʠʥʥʦʡ ʜʠʘʛʦʥʘʣʴʥʦʡ ʧʦʣʦʩʝ ʠ ʥʘ ʢʨʘʡʥʝʤ 
ʶʛʝ ʣʠʩʪʘ, ʛʜʝ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠʥʪʨʫʟʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʧʣʦʪʥʳʝ ʚʫʣ-
ʢʘʥʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʜʝʚʦʥʘ ʠ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʩʝʚʝʨʝ) ʦʨʜʦʚʠʢʘ. ʅʘ ʢʘʨʪʝ ʘʥʦʤʘʣʴʥʦʛʦ 
ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʨʜʦʚʠʢʩʢʠʝ ʙʘʟʘʣʴʪʳ ʠ ʥʠʞʥʝ-ʩʨʝʜʥʝʜʝʚʦʥʩʢʠʝ ʚʫʣʢʘʥʠʪʳ ʦʩʥʦʚʥʦʛʦ ʠ ʩʨʝʜ-
ʥʝʛʦ ʩʦʩʪʘʚʘ, ʦʙʣʘʜʘʶʱʠʝ ʧʦʚʳʰʝʥʥʦʡ ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ, ʦʙʨʘʟʫʶʪ ʝʜʠʥʫʶ ʧʦʣʦ-
ʩʫ ʩ ʚʳʩʦʢʦʤʘʛʥʠʪʥʳʤʠ ʫʣʴʪʨʘʤʘʬʠʪʘʤʠ ʠ ʛʘʙʙʨʦʠʜʘʤʠ ɻʣʘʚʥʦʛʦ ʋʨʘʣʴʩʢʦʛʦ ʨʘʟʣʦʤʘ. 
ʇʝʪʨʦʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʣʘʚʥʝʡʰʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʧʦʨʦʜ (ʩ ʫʯʝʪʦʤ ʚʘʨʠʘ-

ʮʠʡ) ʚ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ [64, 65, 73, 172, 325]. ʃʘ-
ʚʳ, ʛʠʘʣʦʢʣʘʩʪʠʪʳ, ʪʫʬʳ, ʪʝʬʨʦʠʜʳ ʠ ʪʫʬʬʠʪʳ ʦʩʥʦʚʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ ʦʙʣʘʜʘʶʪ ʚʳʩʦ-
ʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʣʦʪʥʦʩʪʠ (ů=2,80ï2,96 ʛ/ʩʤ3), ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ (Þ=(25ï310)Ŀ10-6 
ʝʜ. ʉɻʉʄ, ʜʦ 1 127Ŀ10-6 ʝʜ. ʉɻʉʄ) ʠ ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ɟ=3 840ï
7 130 ʆʤĿʤ). ɺ ʢʠʩʣʳʭ ʚʫʣʢʘʥʠʪʘʭ (ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʚ ʵʡʬʝʣʝ, ʞʠʚʝʪʝ ʠ, ʦʪʯʘʩʪʠ, ʬʨʘʥʝ) ʟʥʘʯʝ-
ʥʠʝ ʧʝʨʚʳʭ ʜʚʫʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʘʧʨʦʪʠʚ, ʥʠʟʢʠʝ: ů=2,58ï2,65 ʛ/ʩʤ3; Þ=(15ï42)Ŀ10-6 ʝʜ. ʉɻʉʄ 
(ʜʦ 779Ŀ10-6 ʝʜ. ʉɻʉʄ ʚ ʠʟʤʝʥʝʥʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ), ɟ=2 500ï4 100 ʆʤĿʤ. ɹʣʠʟʢʠʝ ʧʝʪʨʦʬʠ-
ʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʫ ʪʝʨʨʠʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʤʘʢʩʠʤʫʤ ʠʭ ʚ ʥʘʠʙʦʣʝʝ ʟʘʧʘʜʥʳʭ ʚʳʭʦʜʘʭ 
ʦʨʜʦʚʠʢʘ, ʘ ʪʘʢʞʝ ʥʠʞʥʝʤ ʜʝʚʦʥʝ, ʬʘʤʝʥʝ ʠ ʪʫʨʥʝ): ů=2,60ï2,78 ʛ/ʩʤ3, Þ=(23ï40)Ŀ10-6 ʝʜ. ʉɻʉʄ 
(ʜʦ 850Ŀ10-6 ʝʜ. ʉɻʉʄ), ɟ=360ï4 950 ʆʤĿʤ. ʂʨʝʤʥʠʩʪʳʝ ʧʦʨʦʜʳ, ʚ ʚʠʜʝ ʧʨʦʩʣʦʝʚ ʠ ʣʠʥʟ ʚʩʪʨʝ-
ʯʘʶʱʠʝʩʷ ʧʦʯʪʠ ʥʘ ʚʩʝʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ, ʢʨʦʤʝ ʚʠʟʝʡʩʢʦʛʦ, ʩʝʨʧʫʭʦʚʩʢʦʛʦ ʠ ʙʘʰ-
ʢʠʨʩʢʦʛʦ ʷʨʫʩʦʚ, ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʩʣʘʛʘʶʱʠʝ ʤʘʣʦʤʦʱʥʳʝ ʢʘʨʪʠʨʫʝʤʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚ ʵʡʬʝʣʝ 
ʠ ʬʨʘʥʝ, ʦʙʣʘʜʘʶʪ ʥʝʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ (2,62ï2,68 ʛ/ʩʤ3), ʥʠʟʢʦʡ ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦ-
ʩʪʴʶ ((5ï12)Ŀ10

-6
 ʝʜ. ʉɻʉʄ, ʠʥʦʛʜʘ ʜʦ 600Ŀ10

-6
 ʝʜ. ʉɻʉʄ) ʠ ʚʳʩʦʢʠʤ ʫʜʝʣʴʥʳʤ ʵʣʝʢʪʨʦʩʦʧʨʦ-

ʪʠʚʣʝʥʠʝʤ (3 490ï5 000 ʆʤĿʤ, ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʨʘʩʩʣʘʥʮʝʚʘʥʠʠ ʜʦ 550 ʆʤĿʤ). ʉʭʦʜʥʳʝ ʧʘʨʘ-
ʤʝʪʨʳ ʠ ʫ ʠʟʚʝʩʪʥʷʢʦʚ, ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳʭ ʚ ʥʠʞʥʝʤ ʜʝʚʦʥʝ, ʞʠʚʝʪʝ ʠ ʥʠʟʘʭ ʢʘʨʙʦʥʘ: 
ů=2,60ï2,74 ʛ/ʩʤ3, Þ=0ï28Ŀ10-6 ʝʜ. ʉɻʉʄ, ɟ=1 515ï4 980 ʆʤĿʤ. ʇʦʨʦʜʳ çʩʤʝʰʘʥʥʦʛʦè ʛʝʥʝʟʠʩʘ 
(ʧʠʨʦʢʣʘʩʪʦ-ʪʝʨʨʠʛʝʥʥʳʝ), ʜʦʤʠʥʠʨʫʶʱʠʝ ʚ ʚʝʨʭʥʝʡ ʧʦʣʦʚʠʥʝ ʜʝʚʦʥʘ, ʦʙʣʘʜʘʶʪ ʧʨʦʤʝʞʫʪʦʯ-
ʥʳʤʠ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʙʦʣʴʰʠʤ ʢʦʣʝʙʘʥʠʝʤ ʠʭ ʟʥʘʯʝʥʠʡ: ů=2,62ï
2,80 ʛ/ʩʤ3, Þ=(28ï49)Ŀ10-6 ʝʜ. ʉɻʉʄ (ʨʝʜʢʦ ʜʦ 360Ŀ10-6 ʝʜ. ʉɻʉʄ), ɟ=460ï4 660 ʆʤĿʤ. ʌʦʥʦʚʘʷ 
ʧʦʣʷʨʠʟʫʝʤʦʩʪʴ (ɖʩʨ) ʚʦ ʚʩʝʭ ʫʧʦʤʷʥʫʪʳʭ ʛʨʫʧʧʘʭ ʧʦʨʦʜ ʚʘʨʴʠʨʫʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ 
(0,41ï4,79 %), ʥʝ ʦʙʨʘʟʫʷ ʦʪʯʝʪʣʠʚʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ [64, 65]. 
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