
ɸʈʄɽʅʀʗ 

ɿɸʈɻɸʈʗʅ ʊʀɻʈɸʅ 

ʅʘʮʠʦʥʘʣʴʥʘ ̫ʙʠʙʣʠʦʪʝʢʘ ɸʨʤʝʥʠʠ 

ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʈɸɹʆʊ ʇʈʆɺʆɼʀʄʓʍ ɺ 

ɹʀɹʃʀʆʊɽʂɸʍ ɸʈʄɽʅʀʀ ʇʆ ʉʆɿɼɸʅʀʖ 

ɸʈʄɽʅʆʃʆɻʀʏɽʉʂʆɻʆ ʇʆʈʊɸʃɸ ñARMENIACAò 

ʇʝʨʚʘʷ ʘʨʤʷʥʩʢʘʷ ʢʥʠʛʘ çʋʨʙʘʪʘʛʠʨʢè ʙʳʣʘ ʥʘʧʝʯʘʪʘʥʘ ʚ 1512 

ʛʦʜʫ ʚ ɺʝʥʝʮʠʠ ɸʢʦʧʦʤ ʄʝʛʘʧʘʨʪʦʤ. ɺ ʪʝʯʝʥʠʝ 1512-1513 ʛʛ. ʙʳʣʠ 

ʥʘʧʝʯʘʪʘʥʳ ʧʝʨʚʳʝ 5 ʢʥʠʛ. ʉ ʤʦʤʝʥʪʘ ʟʘʨʦʞʜʝʥʠʷ ʘʨʤʷʥʩʢʦʛʦ ʢʥʠ-

ʛʦʧʝʯʘʪʘʥʠʷ ʚ 1512ʛ. ʠ ʜʦ 1800ʛ. ʘʨʤʷʥʩʢʘʷ ʢʥʠʛʘ ʠʟʜʘʚʘʣʘʩʴ ʚ 28 ʛʦ-

ʨʦʜʘʭ. ɺʝʥʝʮʠʷ (1512), ʂʦʥʩʪʘʥʪʠʥʦʧʦʣʴ (1567), ʈʠʤ (1579), ʃʴʚʦʚ 

(1616), ʄʠʣʘʥ (1621), ʇʘʨʠʞ (1633), ɸʤʩʪʝʨʜʘʤ (1660), ʄʘʨʩʝʣʴ 

(1672), ʀʟʤʠʨ (1676), ʃʦʥʜʦʥ (1736), ʕʯʤʠʘʜʟʠʥ (1771), ʄʘʜʨʘʩ 

(1772), ʇʝʪʝʨʙʫʨʛ (1781), ɸʩʪʨʘʭʘʥʴ (1796) ï ʚʦʪ ʥʝʧʦʣʥʳʡ ʩʧʠʩʦʢ 

ʛʦʨʦʜʦʚ, ʛʜʝ ʙʳʣʠ ʥʘʧʝʯʘʪʘʥʳ ʘʨʤʷʥʩʢʠʝ ʢʥʠʛʠ. ʉʦʛʣʘʩʥʦ ʙʠʙʣʠʦ-

ʛʨʘʬʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 1061 ʘʨʤʷʥʩʢʠʭ 

ʩʪʘʨʦʧʝʯʘʪʥʳʭ ʢʥʠʛ, ʥʘʧʝʯʘʪʘʥʥʳʭ ʚ ʠʥʪʝʨʚʘʣʝ ʩ 1512 ʛ. ʧʦ 1800 ʛ. 

ɺ 2012 ʛʦʜʫ ʦʪʤʝʯʘʣʦʩʴ 500-ʣʝʪʠʝ ʘʨʤʷʥʩʢʦʛʦ ʢʥʠʛʦʧʝʯʘʪʘʥʠʷ, 

ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʩʪʦʣʝʪʠʡ ʫʯʝʥʳʤʠ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚʦ ʚʩʝʭ ʢʦʥʮʘʭ 

ʤʠʨʘ ʥʘʧʝʯʘʪʘʥʦ ʤʥʦʞʝʩʪʚʦ ʩʪʘʪʝʡ ʚ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʞʫʨʥʘʣʘʭ, ʢʥʠʛ 

ʠ ʜʠʩʩʝʨʪʘʮʠʡ ʘʨʤʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ, ʘ ʛʜʝ ʤʦʞʥʦ ʠ ʧʦʣʥʦʪʝʢʩʪʦʚʳʡ ʧʦʠʩʢ ʵʪʠʭ ʧʫʙ-

ʣʠʢʘʮʠʡ, ʩ 2008 ʛʦʜʘ ʯʣʝʥʘʤʠ ʙʠʙʣʠʦʪʝʯʥʦʛʦ ʂʦʥʩʦʨʮʠʫʤʘ ɸʨ-

ʤʝʥʠʠ
 [1]

 ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʨʤʝʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʀʥʪʝʨʥʝʪ - ʧʦʨʪʘʣʘ çArmeniacaè. 
ɼʦ 2020 ʛʦʜʘ ʧʝʨʚʦʦʯʝʨʝʜʥʳʤʠ ʧʨʠʦʨʠʪʝʪʘʤʠ ʯʣʝʥʦʚ ʂʦʥʩʦʨ-

ʮʠʫʤʘ ʷʚʣʷʶʪʩʷ: 

1. ʈʘʟʚʠʪʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʩ ʙʠʙʣʠʦʪʝʢʘʤʠ ʚ ɸʨ-

ʤʝʥʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ, ʘ ʪʘʢʞʝ ʩ ʘʨʤʝʥʦʣʦʛʠʯʝʩʢʠʤʠ ʮʝʥʪʨʘʤʠ. 

2. ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʯʠʪʘʪʝʣʷʤ, ʙʠʙʣʠʦʪʝʢʘʨʷʤ, ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʳ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳx ʩʝʨʚʠ-

ʩʦʚ ʠ ʢʦʣʣʝʢʮʠʡ. 

3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʙʠʙʣʠʦʪʝʢ ʩ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠ ʜʦʥʦʨ - ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 



6 ɿʘʨʛʘʨʷʥ ʊ. 

 

4. ʉʦʟʜʘʥʠʝ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ IT ʠʥʬʨʘʩʪʨʫʢʪʫʨ rʤʝʞʜʫ ʙʠʙ-

ʣʠʦʪʝʢʘʤʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ GRID ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝ-

ʥʠʷʭ. 

5. ɺʢʣʶʯʝʥʠʝ ʨʝʩʫʨʩʦʚ ʧʦʨʪʘʣʘ çArmeniacaè ʚ ʨʘʟʣʠʯʥʳʝ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʪʘʢʠʭ ʢʘʢ çɺʩʝʤʠʨʥʘʷ ʮʠʬʨʦʚʘʷ ʙʠʙ-

ʣʠʦʪʝʢʘè, çEuropeanaè, çɼʠʨʝʢʪʦʨʠʷ ʦʪʢʨʳʪʳʭ ʞʫʨʥʘʣʦʚè, çɼʠʨʝʢ-

ʪʦʨʠʷ ʦʪʢʨʳʪʳʭ ʢʥʠʛè ʠ ʪ. ʜ. 

ʇʨʠʦʨʠʪʝʪ 1. ʅʘʯʠʥʘʷ ʩ 2001 ʛʦʜʘ ʚʩʝ ʚʝʜʫʱʠʝ ʙʠʙʣʠʦʪʝʢʠ 

ɽʨʝʚʘʥʘ ʚʦʚʣʝʯʝʥʳ ʚ ʨʘʙʦʪʫ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʚʦʜʥʦʛʦ ʢʘʪʘʣʦʛʘ 

ʙʠʙʣʠʦʪʝʢ ɸʨʤʝʥʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ɸʃɽʌ ʢʦʤʧʘʥʠʠ ExLibrix. ʏʠʩʣʦ ʙʠʙʣʠʦʛʨʘʬʠʯʝ-

ʩʢʠʭ ʟʘʧʠʩʝʡ ʙʦʣʝʝ 1 ʤʠʣʣʠʦʥʘ, ʟʘʧʠʩʠ ʩʦʟʜʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʨʤʷʥ-

ʩʢʦʛʦ, ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʠ ʢʠʨʠʣʣʠʮ.r ɹʠʙʣʠʦʪʝʢʠ ʤʦʛʫʪ ʟʘʛʨʫ-

ʟʠʪʴ ʵʪʠ ʟʘʧʠʩʠ ʚ ʩʦʙʩʪʚʝʥʥʳʝ ʣʦʢʘʣʴʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʦʪʝʢʠ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʪʦʢʦʣʘ Z39.50. ʉʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ ʩʦʟʜʘʶʪʩʷ 

ʪʘʢʞʝ ʙʘʟʳ ʜʘʥʥʳʭ çɸʚʪʦʨʠʪʝʪʥʳʭ ʟʘʧʠʩʝʡè, çʊʝʤʘʪʠʯʝʩʢʠʭ ʨʫʙ-

ʨʠʢè, çɻʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʟʚʘʥʠʡè. 

ʉʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʠ, ʌʫʥʜʘʤʝʥ-

ʪʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ɸʨʤʝʥʠʠ, ʙʠʙʣʠʦʪʝʢʠ ʉʚ. 

ʕʯʤʠʘʜʟʠʥʘ ʠ ʀʥʩʪʠʪʫʪʘ ʜʨʝʚʥʠʭ ʨʫʢʦʧʠʩʝʡ çʄʘʪʝʥʘʜʘʨʘʥè ʩʦʟʜʘʝʪʩʷ 

ʩʚʦʜʥʳʡ ʢʘʪʘʣʦʛ ʘʨʤʷʥʩʢʦʡ ʩʪʘʨʦʧʝʯʘʪʥʦʡ ʢʥʠʛʠ (1512-1800 ʛʛ.), ʠ ʢ 

ʢʘʞʜʦʡ ʟʘʧʠʩʠ ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʦʮʠʬʨʦʚʘʥʥʘʷ ʢʥʠʛʘ. 

ɹʠʙʣʠʦʪʝʢʘ ɸʤʩʪʝʨʜʘʤʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ çɼʫʜʷʥ ʢʫʣʴʪʫʨʥʳʡ 

ʮʝʥʪʨè (ɹʫʭʘʨʝʩʪ) ʚʳʨʘʟʠʣʠ ʞʝʣʘʥʠʝ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʵʪʦʤ ʧʨʦʝʢʪʝ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʦʮʠʬʨʦʚʘʥʥʳʝ ʢʥʠʛʠ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʚ ʢʘʪʘʣʦʛ.  

ʊʘʢʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ çʰʘʛ ʢ 

ʟʘʚʪʨʘʰʥʝʡ ʙʠʙʣʠʦʪʝʢʝè. 

ʉʚʦʜʥʳʡ ʢʘʪʘʣʦʛ ʘʨʤʷʥʩʢʦʡ ʩʪʘʨʦʧʝʯʘʪʥʦʡ ʢʥʠʛʠ ʜʦʩʪʫʧʝʥ ʧʦ 

ʘʜʨʝʩʫ http://www.flib.sci.am/eng/node/3 

ʇʨʠʦʨʠʪʝʪ 2. ʉʦʟʜʘʝʪʩʷ çʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʠʡ ʧʦʨʪʘʣ ɸʨʤʝʥʠʠè, ʯʪʦ ʙʦʣʴʰʝ, ʯʝʤ ʤʦʜʫʣʴ ʮʠʬʨʦʚʦʡ ʙʠʙʣʠʦ-

ʪʝʢʠ. ʇʦʨʪʘʣ ʪʘʢʞʝ: 
Å ʣʘʙʦʨʘʪʦʨʠʷ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ çʦʪʢʨʳʪʦʛʦ 

ʜʦʩʪʫʧʘè, 

Å ʩʦʦʙʱʝʩʪʚʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʝʡ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʛʜʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʙʠʙʣʠʦʪʝʯʥʦʤʫ 

ʩʦʦʙʱʝʩʪʚʫ ʧʨʦʛʨʘʤʤʳ ʩ ʦʪʢʨʳʪʳʤ ʢʦʜʦʤ ʜʦʩʪʫʧʘ. 

ɺʩʝ ʵʪʠ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʩʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ ʅʘʮʠʦʥʘʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʠ ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʯʥʦʡ 

ʙʠʙʣʠʦʪʝʢʠ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ɸʨʤʝʥʠʠ. 

http://www.flib.sci.am/eng/node/3


ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʙʦʪ ʧʨʦʚʦʜʠʤʳʭ ʚ ʙʠʙʣʠʦʪʝʢʘʭé 7 

 

ʆʙʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱ-

ʥʦʩʪʠ, ʪʝʭʥʠʢʫ ʜʣʷ ʦʮʠʬʨʦʚʢʠ ʠ ʯʝʣʦʚʝʯʝʩʢʠʡ ʨʝʩʫʨʩ. ɺʩʝ ʨʝʰʝʥʠʷ 

ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʩ ʦʪʢʨʳʪʳʤ ʢʦʜʦʤ ʜʦʩʪʫʧʘ. 

ʂʘʢ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʩʧʦʣʴʟʫʶʪ (ʩʤ. ʨʠʩ 1): 

Å ɼʣʷ ʩʝʨʚʝʨʦʚ ï Linux , MySQL, Apache, PHP, 

Å ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ɺʝʙ-ʦʤ ï óDrupalô, 

Å ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ ï óGreenstoneô ʠ óePrintsô, 

Å ɼʣʷ ʧʫʙʣʠʢʘʮʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʢʥʠʛï óInternet Archive Book 

Readerô, 

Å ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʚʦʜʥʦʛʦ ʢʘʪʘʣʦʛʘ ʙʠʙʣʠʦʪʝʢ ʠʥʩʪʠʪʫʪʦʚ 

ɸʢʘʜʝʤʠʠ ʅʘʫʢ ï ʩʠʩʪʝʤʫ óEvergreenô, 

Å ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʚʦʜʥʦʛʦ ʢʘʪʘʣʦʛʘ ʘʨʤʷʥʩʢʦʡ ʧʝʨʠʦʜʠʢʠ ï 

ʩʠʩʪʝʤʫ óKohaô.  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʜʧʦʣʘʛʘʝʤ ʩʦʟʜʘʥʠʝ ʧʦʨʪʘʣʘ óNewspapers 

Onlineô. 

 
ʈʠʩ. 1.  

ʂʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʨʪʘʣʘ 

Knowledge@FSLò 

ʇʨʠʦʨʠʪʝʪ 3. ɹʠʙʣʠʦʪʝʯʥʳʡ ʢʦʥʩʦʨʮʠʫʤ ʫʩʪʘʥʦʚʠʣ ʭʦʨʦʰʠʝ 

ʧʘʨʪʥʝʨʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ ʩ ʜʦʥʦʨ-

ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʢʫʣʴʪʫʨʳ ɸʨʤʝʥʠʠ. ʉ 2006 ʛʦʜʘ ʬʠʥʘʥʩʠʨʫʝʪ 



8 ɿʘʨʛʘʨʷʥ ʊ. 

 

ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʩʚʦʜʥʦʛʦ ʢʘʪʘʣʦʛʘ, ʘ ʪʘʢʞʝ ï ʧʨʦʚʝʜʝʥʠʝ 

ʤʘʩʪʝʨ-ʢʣʘʩʩʦʚ ʜʣʷ ʦʙʱʠʥʥʳʭ ʙʠʙʣʠʦʪʝʢ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪʩʷ ʚ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʝ ɸʨʤʝʥʠʠ. ɺ 2012 ʛ. ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʣʦ 3 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʙʠʙʣʠʦʪʝʯʥʦʡ ʪʝʤʘʪʠʢʝ: çʆʪ 

ɻʫʪʝʥʙʝʨʛʘ ʜʦ ʀʥʪʝʨʥʝʪʘ ï ʥʝʦʢʦʥʯʝʥʥʘʷ ʠʩʪʦʨʠʷ ʜʣʷ ʙʠʙʣʠʦʪʝʢè, 

çʉʦʭʨʘʥʝʥʠʝ ʧʨʦʰʣʦʛʦ ʚʦ ʠʤʷ ʙʫʜʫʱʝʛʦè ʠ çʄʫʟʳʢʘʣʴʥʳʝ ʙʠʙ-

ʣʠʦʪʝʢʠ ʚ ʮʠʬʨʦʚʦʤ ʤʠʨʝ ï ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳè. ʄʠʥʠʩ-

ʪʝʨʩʪʚʦ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʜʧʠʩʢʫ ʥʘ ʵʣʝʢʪʨʦʥʥʳʝ ʙʘʟʳ EBSCO. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʂʦʤʠʪʝʪ ʧʦ ʅʘʫʢʝ. ʆʩʫʱʝʩʪʚʣʷʝʪ ʧʦʜʧʠʩʢʫ 

ʥʘ ʵʣʝʢʪʨʦʥʥʳʝ ʙʘʟʳ Springer ʠ Thomson-Reuters: ʚʩʝ ʙʠʙʣʠʦʪʝʢʠ ʛ. 

ɽʨʝʚʘʥʘ, ʘ ʪʘʢʞʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʝ ʙʠʙ-

ʣʠʦʪʝʢʠ ʠʤʝʶʪ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʵʪʠʤ ʙʘʟʘʤ ʜʘʥʥʳʭ. ɺʝʜʫʪʩʷ 

ʧʝʨʝʛʦʚʦʨʳ ʩ ʜʨʫʛʠʤʠ ʠʟʜʘʪʝʣʷʤʠ, ʠ ʙʠʙʣʠʦʪʝʯʥʳʡ ʢʦʥʩʦʨʮʠʫʤ ʘʢ-

ʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʥʠʭ.  

ʂʦʥʩʦʨʮʠʫʤ EIFL - çʕʣʝʢʪʨʦʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʠʙʣʠʦʪʝ-

ʢʘʤè. ʉʦʜʝʡʩʪʚʫʝʪ ɸʨʤʷʥʩʢʠʤ ʙʠʙʣʠʦʪʝʢʘʤ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʜʧʠʩ-

ʢʫ ʥʘ ʨʝʡʪʠʥʛʦʚʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʥʘʫʯʥʳʝ ʙʘʟʳ ʜʘʥ-

ʥʳʭ ʩ ʙʦʣʴʰʠʤʠ ʩʢʠʜʢʘʤʠ. ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʛʨʘʥʪʳ ʨʝʛʠʦʥʘʣʴʥʳʤ 

ʙʠʙʣʠʦʪʝʢʘʤ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɸʢʘʜʝʤʠʯʝʩʢʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʝʪʴ ɸʨ-

ʤʝʥʠʠ (ASNET). ʆʙʲʝʜʠʥʷʝʪ ʫʥʠʚʝʨʩʠʪʝʪʳ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʠʝ ʠʥʩʪʠʪʫʪʳ, ʦʨʛʘʥʠʟʘʮʠʠ ʢʫʣʴʪʫʨʳ. ʅʘʮʠʦʥʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ, 

ʙʠʙʣʠʦʪʝʢʘ ɸʢʘʜʝʤʠʠ ʅʘʫʢ, ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʝ ʙʠʙʣʠʦʪʝʢʠ, ʙʠʙʣʠʦ-

ʪʝʢʠ ʠʥʩʪʠʪʫʪʦʚ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʷʚʣʷʶʪʩʷ ʯʣʝʥʘʤʠ ASNET. ASNET 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʳʭʦʜ ʚ ʝʚʨʦʧʝʡʩʢʫʶ ʥʘʫʯʥʫʶ ʩʝʪʴ çGEANTè. 

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʢʦʤʧʘʥʠʷ çUcomè ʇʨʝʜʦʩʪʘʚʣʷʝʪ 

ʙʝʩʧʣʘʪʥʫʶ ʙʝʩʧʨʦʚʦʜʥʫʶ (WiFi) ʀʥʪʝʨʥʝʪ ʩʚʷʟʴ ʜʣʷ ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʙʠʙʣʠʦʪʝʢʠ ʠ ɹʠʙʣʠʦʪʝʢʠ ɸʢʘʜʝʤʠʠ ʅʘʫʢ.  

ʅʘʮʠʦʥʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ɸʨʤʝʥʠʠ ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʙʠʙʣʠʦʪʝʯʥʦʡ ɸʩʩʦʮʠʘʮʠʠ (IFLA), ɸʩʩʦʮʠʘʮʠʠ 

ɽʚʨʦʧʝʡʩʢʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʙʠʙʣʠʦʪʝʢ (CENL), ɹʠʙʣʠʦʪʝʯʥʦʡ 

ɸʩʩʦʮʠʘʮʠʠ ɽʚʨʘʟʠʠ (ɹɸɽ). 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʥʘʫʯʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ɸʢʘʜʝʤʠʠ ʅʘʫʢ 

ɸʨʤʝʥʠʠ ʜʣʷ ʧʨʦʛʨʘʤʤ ʦʮʠʬʨʦʚʢʠ ʠʤʝʝʪ ʛʨʘʥʪʳ ʠʟ ʅɸʊʆ, ɽʚʨʦ-

ʩʦʶʟʘ, ɹʨʠʪʘʥʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ, ʀʥʪʝʨʥʝʪ ʉʦʦʙʱʝʩʪʚʘ. ɼʣʷ ʚʥʝʜʨʝ-

ʥʠʷ ʤʦʜʝʣʝʡ ʦʪʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ ʠʤʝʝʪ ʛʨʘʥʪʳ ʠʟ ʀʥʩʪʠʪʫʪʘ 

ʆʪʢʨʳʪʦʛʦ ʆʙʱʝʩʪʚʘ. ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʤʘʛʠʩʪʨʩʢʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʧʨʦʛʨʘʤʤ ʩʦʚʤʝʩʪʥʦ ʩ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʤ ʮʝʥʪʨʦʤ ʠʤʝʝʪ ʛʨʘʥʪ ʦʪ ʧʨʦʛʨʘʤʤʳ ʊʝʤʧʫʩ ɽʚʨʦʩʦʶʟʘ. 





10 ɿʘʨʛʘʨʷʥ ʊ. 

 

Å ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ʟʘʧʠʩʠ ʜʣʷ ʢʥʠʛ, ʧʝʨʠʦʜʠʢʠ, ʢʘʨʪ ʠ ʪ. ʜ., 

Å ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʩʪʘʪʝʡ ʠʟ ʧʝʨʠʦʜʠʢʠ, 

Å ʤʘʪʝʨʠʘʣʳ çʨʦʞʜʝʥʥʳʝ ʮʠʬʨʦʚʦʡè, 

Å ʧʦʣʥʦʪʝʢʩʪʦʚʳʝ ʦʮʠʬʨʦʚʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

Å ʟʘʧʠʩʠ ʠʟ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʨʝʧʦʟʠʪʘʨʠʡ, 

Å ʘʚʪʦʨʠʪʝʪʥʳʝ ʟʘʧʠʩʠ. 

 
ʈʠʩ. 3 

 ʉʠʩʪʝʤʘ ʝʜʠʥʦʛʦ ʧʦʠʩʢʘ 

ɿʘʢʣʶʯʝʥʠʝ: ʇʨʘʚʠʪʝʣʴʩʪʚʦ ɸʨʤʝʥʠʠ ʫʜʝʣʷʝʪ ʦʛʨʦʤʥʦʝ ʚʥʠ-

ʤʘʥʠʝ ʚʦʧʨʦʩʘʤ ʧʦʩʪʨʦʝʥʠʷ ʀʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʨʝʩʧʫʙ-

ʣʠʢʝ. ɹʠʙʣʠʦʪʝʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʪʘʢʞʝ ʫʯʘʩʪʚʫʝʪ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ, 

ʩʦʟʜʘʚʘʷ ʠ ʚʥʝʜʨʷʷ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʮʠʬʨʦʚʦʡ ʙʠʙʣʠʦʪʝʢʠ. ɼʣʷ 

ʵʪʦʛʦ ʚʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ ʨʘʙʦʪʳ ʚ ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ:  

Å ɺʥʝʜʨʝʥʠʝ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚʦ ʚʩʝʭ 

ʙʠʙʣʠʦʪʝʢʘʭ ʨʝʩʧʫʙʣʠʢʠ /ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʇʆɼʂʃʖʏɽʅʀʗ/.  

Å ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʢʫʨʩʦʚ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʙʠʙʣʠʦʪʝ-

ʢʘʨʝʡ, ʠ, ʛʜʝ ʚʦʟʤʦʞʥʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʪʬʦʨʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ
 [2]
/ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʂʆʄʇɽʊɽʅʎʀʁ/. 

Å ʉʦʟʜʘʥʠʝ çʂʦʥʪʝʥʪʘè. ɺʩʝ ʨʝʰʝʥʠʷ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʤʝʞʜʫʥʘ-

ʨʦʜʥʦ ʧʨʠʥʷʪʳʭ ʩʪʘʥʜʘʨʪʘʭ ʠ ʩʦʛʣʘʰʝʥʠʷʭ, ʪʘʢʠʭ ʢʘʢ MARC21, 

Dublin Core, XML  ʠ ʪ.ʜ. 



ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʙʦʪ ʧʨʦʚʦʜʠʤʳʭ ʚ ʙʠʙʣʠʦʪʝʢʘʭé 11 

 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʨʝʩʫʨʩʳ ʜʦʩʪʫʧʥʳ ɓɆ ʚʝʙ-ʩʪʨʘʥʠʮ 
ʅʘʮʠʦʥʘʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ɸʨʤʝʥʠʠ (www.nla.am) ʠ ʌʫʥʜʘʤʝʥʪʘʣʴ-

ʥʦʡ ʥʘʫʯʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ɸʨʤʝʥʠʠ http://www.flib. 

sci.am/eng/node/3 
 

                                                 
1
 ʕʪʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʷʚʣʷʶʪʩʷ: ʅʘʮʠʦʥʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ, ʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ 

ʥʘʫʯʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ɸʨʤʝʥʠʠ, ʅʘʮʠʦʥʘʣʴʥʘʷ ʜʝʪʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ, 

ʤʫʥʠʮʠʧʘʣʴʥʘʷ ʙʠʙʣʠʦʪʢʘ ʛ. ɽʨʝʚʘʥʘ, ʙʠʙʣʠʦʪʝʢʠ ɽʨʝʚʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɸʨʤʝʥʠʠ, ɽʨʝʚʘʥ-

ʩʢʦʛʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ɸʛʨʘʨʥʦʡ ʘʢʘʜʝʤʠʠ, ɽʨʝʚʘʥʩʢʦʛʦ ʤʝʜʠʮʠʥ-

ʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʅʘʫʯʥʦ-ʤʝʜʠʮʠʥʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ, ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʙʠʙ-

ʣʠʦʪʝʢʘ, ʅʘʮʠʦʥʘʣʴʥʘʷ ʢʥʠʞʥʘʷ ʧʘʣʘʪʘ. 
2
 ɼʣʷ ʮʝʣʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʙʠʙʣʠʦʪʝʢʘʨʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ʩ ʦʪʢʨʳʪʤr ʢʦʜʦʤ 

çMoodleè. 

http://www.nla.am/


ʂɸɿɸʈʗʅ ɼɸɺʀɼ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʜʨʝʚʥʠʭ ʨʫʢʦʧʠʩʝʡ  

ʠʤ. ʄʝʩʨʦʧʘ ʄʘʰʪʦʮʘ çʄʘʪʝʥʘʜʘʨʘʥè  

ʀʉʊʆʈʀʗ ʆɼʅʆɻʆ ʂɸʃʆʌʆʅɸ 

ɽʚʘʥʛʝʣʠʝ ʠʟ ʯʘʩʪʥʦʡ ʢʦʣʣʝʢʮʠʠ ʧʦʩʪʫʧʠʣʦ ʚ ʀʥʩʪʠʪʫʪ ʜʨʝʚʥʠʭ 

ʨʫʢʦʧʠʩʝʡ ʠʤ. ʄ. ʄʘʰʪʦʮʘ (ʄʘʪʝʥʘʜʘʨʘʥ) ʚ 2014 ʛʦʜʫ ʩ ʮʝʣʴʶ ʧʨʦ-

ʚʝʜʝʥʠʷ ʢʦʜʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʫʢʦʧʠʩʴ ʧʨʝʜʩʪʘʚʣʷʣʘ 

ʩʦʙʦʡ ɽʚʘʥʛʝʣʠʝ ʥʘ 272 ʣʠʩʪʘʭ, ʥʘʧʠʩʘʥʥʦʝ ʥʘ ʧʝʨʛʘʤʝʥʝ ʦʪʣʠʯʥʦʛʦ 

ʢʘʯʝʩʪʚʘ, ʩ ʨʘʟʤʝʨʘʤʠ 12,7ʩʤ x 9,1 ʩʤ. ʂʦʞʘʥʳʡ ʧʝʨʝʧʣʝʪ ɽʚʘʥʛʝʣʠʷ 

ʥʝ ʙʳʣ ʦʨʠʛʠʥʘʣʴʥʳʤ ʠ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʦʥʦ ʙʳʣʦ ʚʪʦʨʠʯʥʦ 

ʧʝʨʝʧʣʝʪʝʥʦ ʘ ʢʦʥʮʝ 18-ʛʦ ʚʝʢʘ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʪʨʠ ʬʦʨ-

ʟʘʮʥʳʭ ʣʠʩʪʘ ʠʟ ʛʦʣʫʙʦʡ ʙʫʤʘʛʠ ʩ ʚʦʜʷʥʳʤʠ ʣʠʥʠʷʤʠ ʠ ʟʥʘʢʘʤʠ, 

ʜʘʪʠʨʦʚʘʥʥʳʝ 1782 ʛʦʜʦʤ. ʋʞʝ ʧʨʠ ʧʦʩʣʝʜʥʝʡ ʨʝʩʪʘʚʨʘʮʠʠ ʩ ʧʦʩ-

ʣʝʜʫʶʱʠʤ ʧʝʨʝʧʣʝʪʦʤ ʦʪʩʫʪʩʪʚʦʚʘʣʠ 2 ʥʘʯʘʣʴʥʳʝ ʪʝʪʨʘʜʠ , 2 ʣʠʩʪʘ 

ʤʝʞʜʫ ʩʪʨʘʥʠʮʘʤʠ 5 ʠ 6, ʘ ʪʘʢʞʝ 2 ʪʝʪʨʘʜʠ ʤʝʞʜʫ ʩʪʨʘʥʠʮʘʤʠ 224 ʠ 

225 (ʚʩʝʛʦ 50 ʣʠʩʪʦʚ). ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʨʫʢʦʧʠʩʴ ʙʳʣʘ 

ʥʘʧʠʩʘʥʘ ʚ 1650 ʛʦʜʫ ʚ ʩʝʣʝ ʂʘʨʘʘʪ, ʚ ʨʝʛʠʦʥʝ ɻʷʥʜʞʘ. ʇʠʩʝʮ ʠ ʤʠ-

ʥʠʘʪʶʨʠʩʪ ɽʚʘʥʛʝʣʠʷ ɻʨʠʛʦʨ ʩʦʟʜʘʣ ʨʫʢʦʧʠʩʴ ʜʣʷ ʟʘʢʘʟʯʠʢʘ ʊʝʨ 

ɸʩʪʚʘʮʘʪʫʨʘ. 

ʂʨʦʤʝ ʠʟʷʥɦʦ ʠʣʣʶʩʪʨʠʨʦʚʘʥʥʳʭ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʤʠʥʠʘʪʶʨ 

ʪʨʝʭ ʝʚʘʥʛʝʣʠʩʪʦʚ (ʦʪʩʫʪʩʪʚʫʝʪ ɽʚʘʥʛʝʣʠʩʪ ʄʘʪʬʝʡ ʠ ʝʛʦ ʪʠʪʫʣʴʥʳʡ 

ʣʠʩʪ) ʠ ʠʭ ʪʠʪʫʣʴʥʳʭ ʣʠʩʪʦʚ ʩʪʨʘʥʠʮʳ ʨʫʢʦʧʠʩʠ ʫʢʨʘʰʘʶʪ ʜʝʚʷʪʴ 

ʤʘʨʛʠʥʘʣʴʥʳʭ ʤʠʥʠʘʪʶʨ, ʙʦʣʝʝ ʯʝʤ 160 ʤʘʨʛʠʥʘʣʠʡ (134 ʨʘʩʪʠʪʝʣʴ-

ʥʳʭ, 13 ʦʨʥʠʪʦʤʦʨʬʥʳʭ, 3 ʭʨʘʤʦʚ, 6 ʨʦʟʝʪʦʢ, 3 ʜʝʨʝʚʴʝʚ ʠ 5 ʢʨʝʩ-

ʪʦʚ) ʠ ʙʦʣʝʝ ʯʝʤ 160 ʟʘʛʣʘʚʥʳʭ ʙʫʢʚ (81 ʨ̊ʥʠʪʦʤʦʨʬʥʳʭ, 70 ʨʘʩ-

ʪʠʪʝʣʴʥʳʭ, 4 ʚʷʟʝʡ, 6 ʟʦʦʤʦʨʬʥʳʭ ʠ 7 ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ). ʅʝʩʤʦʪʨʷ ʥʘ 

ʪʦ, ʯʪʦ ʧʘʣʠʪʨʘ ʤʠʥʠʘʪʶʨ ʥʝ ʚʝʣʠʢʘ (ʢʨʘʩʥʳʡ, ʩʠʥʠʡ, ʟʝʣʝʥʳʡ, 

ʨʦʟʦʚʳʡ, ʢʦʨʠʯʥʝʚʳʡ, ʙʝʣʳʡ, ʯʝʨʥʳʡ ʠ ʟʦʣʦʪʦ), ʭʫʜʦʞʥʠʢʫ ʫʜʘʣʦʩʴ 

ʜʦʩʪʠʯʴ ʩʚʦʝʡ ʮʝʣʠ, ʙʣʘʛʦʜʘʨʷ ʤʘʩʪʝʨʩʪʚʫ ʚʣʘʜʝʥʠʷ ʠʩʢʫʩʩʪʚʦʤ 

ʤʠʥʠʘʪʶʨʳ ʠ ʧʨʠ ʧʦʤʦʱʠ ʠʟʳʩʢʘʥʥʳʭ ʪʦʥʘʣʴʥʳʭ ʧʝʨʝʭʦʜʦʚ. 



ʀʩʪʦʨʠʷ ʦʜʥʦʛʦ ʢʘʣʦʬʦʥʘ 13 

 

ʀʩʪʦʨʠʷ ʨʫʢʦʧʠʩʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʣʘʩʴ ʫʪʨʘʪʘʤʠ 50 ʣʠʩʪʦʚ, ʦʥʘ 

ʜʦʰʣʘ ʜʦ ʥʘʰʠʭ ʜʥʝʡ ʩ ʙʦʣʴʰʠʤʠ ʧʦʪʝʨʷʤʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʨʫʰʝ-

ʥʠʝʤ ʧʨʘʚʠʣ ʭʨʘʥʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʚʣʘʞʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʥʝʛʘʪʠʚʥʦ 

ʧʦʚʣʠʷʣʘ ʥʝ ʪʦʣʴʢʦ ʥʘ ʪʝʢʩʪ ɽʚʘʥʛʝʣʠʷ, ʤʠʥʠʘʪʶʨ, ʥʦ ʠ ʥʘ ʢʦʣʦʬʦʥ. 

ʄʥʦʛʠʝ ʣʠʩʪʳ ɽʚʘʥʛʝʣʠʷ ʨʘʟʤʳʪʳ ʪʘʢ, ʯʪʦ ʥʝʧʨʠʛʦʜʥʳ ʜʣʷ ʯʪʝʥʠʷ. 

ʏʘʩʪʴ ʢʨʘʩʦʢ ʤʠʥʠʘʪʶʨ ʦʪʧʝʯʘʪʘʥʘ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʩʪʨʘʥʠʮʘʭ. 

ʀ, ʝʩʣʠ ʪʝʢʩʪ ʣʶʙʦʛʦ ɽʚʘʥʛʝʣʠʷ ʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʦʚʠʪʴ, ʪʘʢ 

ʢʘʢ ʦʙʳʯʥʦ ʦʥ ʩʪʦʣʝʪʠʷʤʠ ʧʝʨʝʧʠʩʳʚʘʣʩʷ ʙʝʟ ʧʦʧʨʘʚʦʢ, ʪʦ 

ʦʪʧʝʯʘʪʘʥʥʳʝ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʣʠʩʪʘʭ ʩʣʝʜʳ ʤʠʥʠʘʪʶʨ ʤʦʞʥʦ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʥʘ ʩʚʦʠʭ ʧʨʝʞʥʠʭ ʤʝʩʪʘʭ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʫʝʤʦʡ 

ʥʳʥʝ ʧʨʘʢʪʠʢʠ ʧʝʨʝʥʦʩʘ ʢʨʘʩʦʢ ʤʠʥʠʘʪʶʨ ʠʣʠ ʧʨʦʩʪʦ ʥʘʩʣʘʞʜʘʪʴʩʷ 

ʟʝʨʢʘʣʴʥʳʤʠ ʦʪʦʙʨʘʞʝʥʠʷʤʠ ʨʘʙʦʪ ʤʠʥʠʘʪʶʨʠʩʪʘ. ʅʦ, ʢʦʛʜʘ ʜʝʣʦ 

ʜʦʭʦʜʠʪ ʜʦ ʢʦʣʦʬʦʥʘ, ʵʪʦ ï ʤʘʣʝʥʴʢʘʷ ʪʨʘʛʝʜʠʷ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʪʘʢ ʢʘʢ ʢʦʣʦʬʦʥ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʝʟʫʣʴʪʘʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʤʳʰ-

ʣʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʝʛʦ ï ʦʯʝʥʴ ʥʝʧʨʦʩʪʘʷ ʨʘʙʦʪʘ. 

ɺ ʜʘʥʥʦʡ ʨʫʢʦʧʠʩʠ ʛʣʘʚʥʳʡ ʢʦʣʦʬʦʥ ʥʘʭʦʜʠʪʩʷ ʥʘ ʣʠʩʪʘʭ 266ʘ-

270ʙ, ʠ ʦʪ ʚʣʘʛʠ ʦʩʦʙʝʥʥʦ ʧʦʩʪʨʘʜʘʣʠ ʠʤʝʥʥʦ ʧʝʨʚʳʝ ʪʨʠ ʣʠʩʪʘ 

(266ʘ-267ʘ), ʥʘ ʢʦʪʦʨʳʭ ʥʘʧʠʩʘʥ ʥʘʯʘʣʥɹʳʡ ʪʝʢʩʪ ʢʦʣʦʬʦʥʘ ʠʣʠ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ çɻʠʤʥ ʢʦ ʉʚʷʪʦʡ ʊʨʦʠʮʝè. ʕʪʦ ʪʨʘʜʠʮʠʦʥʥʘʷ, ʥʝʦʪʜʝ-

ʣʠʤʘʷ ʯʘʩʪʴ ʘʨʤʷʥʩʢʠʭ ʢʦʣʦʬʦʥʦʚ, ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʘʞʜʳʡ ʧʠʩʝʮ, 

ʧʦ ʤʝʨʝ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʠʩʘʣ ʵʪʫ ʯʘʩʪʴ ʢʨʘʩʥʦʨʝʯʠʚʦ ʠ ʢʘʢ 

ʤʦʞʥʦ ʧʦʵʪʠʯʥʝʝ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʫʢʦʧʠʩʠ ʙʳʣʘ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʚʦʩʩʪʘʥʦʚʠʪʴ 

(ʭʦʪʷ ʙʳ ʯʘʩʪʠʯʥʦ) ʪʝʢʩʪ ʨʘʟʤʳʪʦʡ ʯʘʩʪʠ ʠʣʠ ʦʪʜʝʣʴʥʳʝ ʩʣʦʚʘ ʢʦʣʦ-

ʬʦʥʘ, ʠʩʧʦʣʴʟʫʷ ʟʥʘʥʠʷ ʜʨʝʚʥʝʘʨʤʷʥʩʢʦʛʦ (ʛʨʘʙʘʨʘ), ʥʘʢʦʧʣʝʥʥʦʛʦ 

ʦʧʳʪʘ ʚ ʢʦʜʠʢʦʣʦʛʠʠ ʠ ʧʨʦʩʪʦ ʭʦʨʦʰʝʝ ʟʨʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʤʦʛʣʦ 

ʨʘʟʣʠʯʘʪʴ ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠʮʳ ʙʫʢʚ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʚʦʣʴʥʦ ʩʣʦʞ-

ʥʫ  ʁ ʨʘʙʦʪʫ, ʢ ʩʦʞʘʣʝʥʠʶ, ʢʦʣʦʬʦʥ ʚ ʮʝʣʦʩʪʥʦʩʪʠ ʥʝ ʫʜʘʣʦʩʴ 

ʚʦʩʩʪʘʥʦʚʠʪʴ.  

ʀ ʵʪʦ ʤʥʝ ʢʘʢ ʠʩʢʫʩʩʪʚʦʚʝʜʫ ʥʝ ʜʘʚʘʣʦ ʧʦʢʦʷ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʫʢʦʧʠʩʠ, ʦʩʦʙʝʥʥʦ ʤʠʥʠʘʪʶʨ, ʚʦʟʥʠʢʣʘ 

ʤʳʩʣʴ ʦʙ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʨʫʛʠʭ ʪʚʦʨʝʥʠʡ ʧʠʩʮʘ ʠ ʤʠʥʠʘʪʶʨʠʩʪʘ 



14 ʂʘʟʘʨʷʥ ɼ. 

 

ɻʨʠʛʦʨʘ ʚ ʨʫʢʦʧʠʩʷʭ ʄʘʪʝʥʘʜʘʨʘʥʘ. ʇʦʠʩʢ ʚʳʷʚʠʣ, ʯʪʦ ʵʪʦ ʤʦʛ ʙʳʪʴ 

ʪʦʪ ʩʘʤʳʡ ɻʨʠʛʦʨ, ʧʝʨʫ ʠ ʢʠʩʪʠ ʢʦʪʦʨʦʛʦ ʧʨʠʥʘʜʣʝʞʘʪ ʨʘʙʦʪʳ, ʚʳ-

ʧʦʣʥʝʥʥʳʝ ʚ ʧʦʣʦʚʠʥʝ 17-ʛʦ ʚʝʢʘ ʚ ʩʝʣʝ ʂʘʨʘʘʪ. ʆʥ ʝʱʝ ʙʳʣ ʠ ʭʦʨʦ-

ʰʠʤ ʧʝʨʝʧʣʝʪʯʠʢʦʤ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ ʢʦʣʣʝʢʮʠʠ ʄʘʪʝʥʘʜʘʨʘʥʘ ʝʩʪʴ 

8 ʨʫʢʦʧʠʩʝʡ, ʜʘʪʠʨʫʝʤʳʭ 1655-1676 ʛʦʜʘʤʠ, ʚ ʠʭ ʯʠʩʣʝ 6 ɽʚʘʥʛʝʣʠʡ 

(N 3196, 5636, 6771, 6873, 7232, 8965), ʦʜʠʥ ɻʠʤʥʘʨʠʡ (N 10044) ʠ 

ʦʜʠʥ ʏʘʩʦʩʣʦʚ (N 9448), ʢʦʪʦʨʳʝ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʩʚʷʟʘʥʳ ʩ ʜʝʷʪʝʣ-ɹ

ʥʦʩʪʴʶ ɻʨʠʛʦʨʘ. ʂ ʪʦʤʫ ʞʝ ʚʳʷʩʥʠʣʦʩʴ,ʯʪʦ ʠʟ ʚʦʩʴʤʠ ʨʫʢʦʧʠʩʝʡ 

ʜʚʝ ʧʝʨʝʧʠʩʘʣ ʦʥ ʩʘʤ. ʀ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʦʧʠʩʳʚʘʝʤʦʝ ɽʚʘʥʛʝʣʠʝ ʠʟ 

ʯʘʩʪʥʦʡ ʢʦʣʣʝʢʮʠʠ ʦʪʢʨʳʚʘʝʪ ʜʣʷ ʥʘʩ ʧʝʨʚʳʝ ʰʘʛʠ ʧʠʩʮʘ ʠ ʤʠ-

ʥʠʘʪʶʨʠʩʪʘ ɻʨʠʛʦʨʘ, ʧʦʩʢʦʣʴʢʫ ʜʨʝʚʥʷʷ ʨʫʢʦʧʠʩʴ, ʭʨʘʥʷʘɦʷʩʷ ʚ 

ʄʘʪʝʥʘʜʘʨʘʥʝ, ʙʳʣʘ ʩʦʟʜʘʥʘ ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ 5 ʣʝʪ ʧʦʟʜʥʝʝ. ɻʨʠʛʦʨ 

ʫʤʝʨ ʚ 1676-ʤ ʛʦʜʫ, ʦʩʪʘʚʠʚ ʥʝʟʘʢʦʥʯʝʥʥʳʤʠ ʤʠʥʠʘʪʶʨʳ ʜʚʫʭ 

ɽʚʘʥʛʝʣʠʡ (N 5636 ʠ N 7232), ʢʦʪʦʨʳʝ ʦʥ ʥʘʯʘʣ ʧʠʩʘʪʴ ʚ ʪʦʤ ʞʝ ʛʦʜʫ. 

ʄʠʥʠʘʪʶʨʳ ʵʪʠʭ ʨʫʢʦʧʠʩʝʡ (ʦʜʥʫ ï ʚ 1676 ʛʦʜʫ, ʘ ʚʪʦʨʫʶ ï ʚ 1684 

ʛʦʜʫ) ʟʘʢʦʥʯʠʣ ʩʪʘʨʰʠʡ ʩʳʥ ɻʨʠʛʦʨʘ ʧʘʩʪʦʨ ɹʘʨʩʝʛ. ɺ ʢʦʣʦʬʦʥʘʭ 

ʵʪʠʭ ʨʫʢʦʧʠʩʝʡ ʦʥ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʙʴʶ ʠ ʧʝʯʘʣʴʶ ʧʠʰʝʪ ʦʙ ʵʪʦʤ. 

 ʉ ʫʯʝʪʦʤ ʪʨʘʜʠʮʠʠ ʘʨʤʷʥʩʢʠʭ ʧʠʩʮʦʚ ʠ ʤʠʥʠʘʪʶʨʠʩʪʦʚ, ʢʦʪʦ-

ʨʳʝ ʧʝʨʝʧʠʩʳʚʘʷ ʠʣʠ ʠʣʣʶʩʪʨʠʨʫʷ ʥʦʚʳʝ ʨʫʢʦʧʠʩʠ, ʚ ʮʝʣʦʤ ʠʣʠ 

ʯʘʩʪʠʯʥʦ ʧʝʨʝʧʠʩʳʚʘʣʠ ʪʘʢʞʝ ʢʦʣʦʬʦʥʳ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʚʝʨʢʘ ʢʦ-

ʣʦʬʦʥʘ ɽʚʘʥʛʝʣʠʷ 1650 ʛʦʜʘ ʩ ʢʦʣʦʬʦʥʘʤʠ ʨʫʢʦʧʠʩʝʡ ʄʘʪʝʥʘʜʘʨʘ-

ʥʘ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳʪʴ ʥʘʧʠʩʘʥʳ ʠ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ɻʨʠʛʦʨʦʤ. 

ʀ, ʢʘʢ ʚʳʷʩʥʠʣʦʩʴ, ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʢʦʣʦʬʦʥʳ ʪʘʢʞʝ ʠʤʝʣʠ ʦʧʨʝʜʝ-

ʣʝʥʥʦʝ ʩʭʦʜʩʪʚʦ ʩ ʢʦʣʦʬʦʥʦʤ ɽʚʘʥʛʝʣʠʷ 1650 ʛʦʜʘ. ʇʦʣʥʝʡʰʝʤʫ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʛʣʘʚʥʦʛʦ ʢʦʣʦʬʦʥʘ ɽʚʘʥʛʝʣʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʢʦʣʦ-

ʬʦʥ ɽʚʘʥʛʝʣʠʷ ʄʘʪʝʥʘʜʘʨʘʥʘ N 8965. ʈʫʢʦʧʠʩʴ ʙʳʣʘ ʧʝʨʝʧʠʩʘʥʘ ʠ 

ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ ɻʨʠʛʦʨʦʤ ʚ 1675 ʛʦʜʫ ʚ ʪʦʡ ʞʝ ʜʝʨʝʚʥʝ ʂʘʨʘʘʪ. ʅʘ-

ʜʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ɻʨʠʛʦʨ ʧʝʨʝʧʠʩʘʣ ɽʚʘʥʛʝʣʠʝ ʚ 1675 ʛʦʜʫ ʩ ɽʚʘʥ-

ʛʝʣʠʷ 1650 ʛʦʜʘ ʠ ʧʦ ʪʨʘʜʠʮʠʠ ʧʝʨʝʧʠʩʘʣ ʥʘʯʘʣʦ ʛʣʘʚʥʦʛʦ ʢʦʣʦʬʦʥʘ, 

ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʩʪʦʣʝʪʠʷ ʩʧʫʩʪʷ ʚʦʩʩʪʘʥʦʚʠʪʴ ʢʦʣʦʬʦʥ 1650 ʛʦʜʘ. 



ʀʩʪʦʨʠʷ ʦʜʥʦʛʦ ʢʘʣʦʬʦʥʘ 15 

 

 

ʂʦʥʝʮ ɽʚʘʥʛʝʣʠʷ ʦʪ ʀʦʘʥʥʘ ʠ ʥʘʯʘʣʦ ʛʣʘʚʥʦʛʦ ʢʦʣʦʬʦʥʘ (ʩʪʨ. 265ʙ-266ʘ) 

 
ʂʦʣʦʬʦʥ (ʩʪʨ. 266ʙ-267ʘ) 



ʄʂʈʊʏʗʅ ɸʅɼʈɸʅʀʂ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʜʨʝʚʥʠʭ ʨʫʢʦʧʠʩʝʡ  

ʠʤ. ʄʝʩʨʦʧʘ ʄʘʰʪʦʮʘ çʄʘʪʝʥʘʜʘʨʘʥè 

ʅʆɺɽʁʐʀɽ ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀɽ ʊɽʍʅʆʃʆɻʀʀ ʀ 

ʇɽʈʉʇɽʂʊʀɺʓ ʀʍ ʈɸɿɺʀʊʀʗ ɺ ʄɸʊɽʅɸɼɸʈɸʅE 

ʉʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʝʜʦʩʪʘʚ-

ʣʷʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ, 

ʧʦʥʝʤʘʥʠʷ ʤʝʪʦʜʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʨʝʜʥʝʚʝʢʦʚʳʭ 

ʨʫʢʦʧʠʩʝʡ (ʦʧʨʝʜʝʣʝʥʠʝ ʙʫʤʘʞʥʳʭ ʚʦʣʦʢʦʥ, ʧʠʛʤʝʥʪʦʚ, ʮʠʬʨʦʚʦʡ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʤʠʥʠʘʪʶʨ, ʘ ʪʘʢʞʝ ï ʧʨʦʯʪʝʥʠʝ ʧʘʣʠʤʧʩʝʩʪʦʚ). ɺ 

ʄʘʪʝʥʘʜʘʨʘʥʝ ʫʞʝ ʠʤʝʪʁʩʷ ʚ ʥʘʣʠʯʠʠ ʠʥʬʨʘʢʨʘʩʥʳʡ ï ʌʫʨʴʝ 

ʤʠʢʨʦʩʢʦʧ, ʠʥʬʨʘʢʨʘʩʥʘʷ ʢʘʤʝʨʘ, ʤʠʢʨʦʩʢʦʧ ʩ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʤ 

ʬʠʣʴʪʨʦʤ ʠ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʡ ʮʠʬʨʦʚʦʡ ʤʠʢʨʦʩʢʦʧ. 

ʉʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʠʛʨʘʝʪ ʜʦʚʦʣʴʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʩʩʣʝʜʦ-

ʚʘʥʠʠ ʠ ʩʦʭʨʘʥʝʥʠʠ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʷʪʴ ʩʦʩʪʘʚ ʧʠʛʤʝʥʪʦʚ ʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ, ʧʨʘʚʠʣʴʥʝʝ ʧʨʦʠʟʚʦ-

ʜʠʪʴ ʢʦʥʩʝʨʚʘʮʠʶ ʨʫʢʦʧʠʩʝʡ. ʀʥʬʨʘʢʨʘʩʥʘʷ ʢʘʤʝʨʘ ʜʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʫʚʠʜʝʪʴ ʦʙʝʩʮʚʝʯʝʥʥʳʝ ʠʣʠ ʧʦʯʝʨʥʝʚʰʠʝ ʧʦ ʧʨʠʯʠʥʝ ʜʝʩʪʨʫʢ-

ʮʠʠ ʧʠʛʤʝʥʪʦʚ ʢʨʘʩʦʯʥʳʝ ʩʣʦʠ, ʦʯʝʨʪʘʥʠʷ ʵʩʢʠʟʦʚ ʤʠʥʠʘʪʶʨ. ʉ 

ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ ʤʦʞʥʦ ʫʟʥʘʪʴ ʪʘʢʞʝ ʠʟ ʚʦʣʦʢʦʥ ʢʘʢʠʭ ʨʘʩ-

ʪʝʥʠʡ ʠʟʛʦʪʦʚʣʝʥʘ ʙʫʤʘʛʘ, ʨʘʟʣʠʯʠʪʴ ʥʘʪʫʨʘʣʴʥʳʝ ʧʠʛʤʝʥʪʳ ʦʪ ʧʠʛ-

ʤʝʥʪʦʚ ʩ ʠʜʝʥʪʠʯʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʧʦʣʫʯʝʥʥʳʤ ʠʩʢʫʩʩʪ-

ʚʝʥʥʳʤ ʧʫʪʝʤ. ɹʣʘʛʦʜʘʨʷ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʤʠʢʨʦ-

ʩʢʦʧʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʤʠʢʨʦʩʲʝʤʢʫ ʚ ʠʥʬʨʘʢʨʘʩʥʦʡ, ʚʠʜʠʤʦʡ ʠ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʯʘʩʪʠ ʩʚʝʪʦʚʦʛʦ ʩʧʝʢʪʨʘ.  

ʀʥʬʨʘʢʨʘʩʥʳʡ-ʌʫʨʴʝ ʤʠʢʨʦʩʢʦʧ 

ɼʣʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʦ ʚʟʷʪʴ ʤʠʢʨʦʧʨʦʙʳ 

ʦʙʲʝʢʪʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʷʩʥʠʪʴ ʭʠ-

ʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʠʛʤʝʥʪʦʚ, ʢʣʝʝʚ, ʯʝʨʥʠʣ ʠ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ. ʅʘʧʨʠ-

ʤʝʨ, ʚʦ ʚʨʝʤʷ ʨʝʩʪʘʚʨʘʮʠʠ ʩʪʘʨʦʧʝʯʘʪʥʦʡ ʢʥʠʛʠ (ʯʘʩʪʥʘʷ ʢʦʣʣʝʢ-

ʮʠʷ) ʚ 19 ʚ. ʚ ʢʘʯʝʩʪʚʝ ʢʣʝʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʘʭʤʘʣ, ʚ ʨʫʢʦʧʠʩʠ N 

4796 ʚ ʢʘʯʝʩʪʚʝ ʙʝʣʦʛʦ ʧʠʛʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʚʠʥʮʦʚʳʝ 
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ʙʝʣʠʣʘ
[1]

,ʘ ʚ ʨʫʢʦʧʠʩʠ 15-ʛʦ ʚʝʢʘ (ʯʘʩʪʥʘʷ ʢʦʣʣʝʢʮʠʷ) ʩʪʨ. 1ɹ
 

ʧʦʚʝʨʭ ʥʘʯʘʣʴʥʳx ʢʨʘʩʦʢ ʙʳʣʘ ʧʝʨʝʢʨʘʰʝʥʘ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʘʢʨʠʣʦʚʳʤʠ ʢʨʘʩʢʘʤʠ, ʯʪʦ ʧʦʜʪʚʝʨʜʠʣʠ ʠʪʘʣʴʷʥʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪ.r 

ɺ ʄʘʪʝʥʘʜʘʨʘʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʩʦʙʩʪʚʝʥʥʦʡ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʙʘʟʳ, ʢʦʪʦʨʘʷ ʫʧʨʦʩʪʠʪ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʠʛʤʝʥʪʦʚ. 

ʀʥʬʨʘʢʨʘʩʥʘʷ ʩʲʝʤʢʘ 

ʀʥʬʨʘʢʨʘʩʥʘʷ ʩʲʝʤʢʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʠʜʝʪʴ ʥʝʚʠʜʠʤʫʶ 

ʛʣʘʟʫ ʠʥʬʨʘʢʨʘʩʥʫʶ ʯʘʩʪʴ ʩʚʝʪʦʚʦʛʦ ʩʧʝʢʪʨʘ. ɺ N 4915-ʡ ʨʫʢʦʧʠʩʠ 

ʚ ʢʘʯʝʩʪʚʝ ʙʝʣʦʛʦ ʧʠʛʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʚʠʥʮʦʚʳʝ ʙʝʣʠʣʘ, ʢʦʪʦ-

ʨʳʝ ʧʨʝʜʥʘʟʥʘʯʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʝʣʦʛʦ ʮʚʝʪʘ, ʥʦ ʠ 

ʜʣʷ ʙʦʣʝʝ ʩʚʝʪʣʳʭ ʪʦʥʦʚ ʜʨʫʛʠʭ ʮʚʝʪʦʚ. ʉʚʠʥʮʦʚʳʝ ʙʝʣʠʣʘ ʚʭʦʜʷʪ ʚ 

ʨʝʘʢʮʠʶ ʩ ʩʝʨʦʚʦʜʦʨʦʜʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʫʯʘʝʪʩʷ ʩʫʣʴʬʠʜ 

ʩʚʠʥʮʘ, ʢʦʪʦʨʳʡ, ʚ ʠʪʦʛʝ, ʯʝʨʥʝʝʪ
[2] 

2PbCO3 Å Pb(OH)2 + 3H2S Ÿ 

3PbS +3H2O+2CO2 . ɺʦ ʚʨʝʤʷ ʠʥʬʨʘʢʨʘʩʥʦʡ ʩʲʝʤʢʠ ʩʫʣʴʬʠʜ ʩʚʠʥʮʘ 

ʚʠʜʝʥ ʦʯʝʥʴ ʦʪʯʝʪʣʠʚʦ (ʨʠʩ. 1), ʠ ʤʦʞʥʦ ʨʘʟʣʠʯʠʪʴ ʢʨʘʩʦʯʥʳʝ ʩʣʦʠ 

ʤʠʥʠʘʪʶʨ, ʥʘ ʦʩʥʦʚʝ ʯʝʛʦ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʮʠʬʨʦʚʫʶ ʨʝʢʦʥʩʪʨʫʢ-

ʮʠʶ. 

 

 

 

 

 

 

 

ʈʠʩ 1.  

ʈʫʢʦʧʠʩʴ 4915, ʣʠʩʪ 219 ɹ 

  



18 ʄʢʨʪʯʷʥ ɸ. 

 

ʄʠʢʨʦʩʢʦʧ ʩ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʤ ʬʠʣʴʪʨʦʤ 

ʉ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ ʤʦʞʥʦ ʚʳʷʩʥʠʪʴ ʚʠʜʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʚʦ-

ʣʦʢʦʥ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʦ ʚʨʝʤʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʫʤʘʛ (ʨʠʩ. 2), 

ʨʘʟʣʠʯʠʪʴ ʚʠʜʳ ʧʝʯʘʪʠ (ʣʘʟʝʨʥʫʶ, ʦʬʩeʪʥʫʶ, ʩʪʨʫʡʥʫʶ ʠ ʜʨ.), ʠʩ-

ʢʫʩʩʪʚʝʥʥʳʝ ʠ ʥʘʪʫʨʘʣʴʥʳʝ ʧʠʛʤʝʥʪʳ (ʨʠʩ. 3), ʘ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʝ 

ʬʠʣʴʪʨʳ ʧʦʤʦʛʘʶʪ ʣʝʛʯʝ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʫʤʘʞʥʳʭ ʚʦʣʦʢʦʥ ʧʦʤʦʛʘʝʪ ʧʦʥʷʪʴ ʩʪʝʧʝʥʴ 

ʧʦʚʨʝʞʜʝʥʠʷ ʙʫʤʘʛʠ, ʘ ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʜʘ ʧʝʯʘʪʠ ï ʦʪʣʠʯʠʪʴ ʦʨʠ-

ʛʠʥʘʣ ʦʪ ʧʦʜʜʝʣʢʠ. 

 
1 

  

2 

 

                                        3 

 

ʈʠʩ. 2  
ʄʠʢʨʦʚʦʣʦʢʥʘ, ʫʚʝʣʠʯʝʥʠʝ ʚ 400 ʨʘʟ. 

1. ʄʠʢʨʦʚʦʣʦʢʥʘ ʙʫʤʘʛʠ. 2. ʄʠʢʨʦʚʦʣʦʢʥʘ ʙʝʟ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʛʦ ʬʠʣʴʪʨʘ. 3. ʉ 
ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʤ ʬʠʣʴʪʨʦʤ. 

 

1 

 

2 

ʈʠʩ. 3 
ʆʩʥʦʚʥʦʡ ʢʘʨʙʦʥʘʪ ʤʝʜʠ 

1. ʀʩʢʫʩʩʪʚʝʥʥʳʡ. 2. ʅʘʪʫʨʘʣʴʥʳʡ (ʤʘʣʘʭʠʪ) 
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ʄʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʡ ʮʠʬʨʦʚʦʡ ʤʠʢʨʦʩʢʦʧ 

ʄʝʪʦʜ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʡ ʮʠʬʨʦʚʦʡ ʩʲʝʤʢʠ, ʧʨʠʤʝʥʝʝʥʳʡ ʚ 

ʄʘʪʝʥʘʜʘʨʘʥʝ,  ʧʦʤʦʛʘʝʪ ʫʚʠʜʝʪʴ ʩʪʝʨʪʳʝ ʩʣʦʠ ʧʘʣʠʤʧʩʝʩʪʦʚ ʠ ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʥʦʩʪʴʶ ʚʳʷʚʠʪʴ ʚʠʜ ʯʝʨʥʠʣ. ʇʦʜ ʠʥʬʨʘʢʨʘʩʥʳʤ 

ʩʚʝʪʦʤ ʞʝʣʝʟʦïʛʘʣʣʦʚʳʝ ʯʝʨʥʠʣʘ ʧʨʦʟʨʘʯʥʳʝ, ʘ ʯʝʨʥʠʣʘ ʥʘ ʦʩʥʦʚʝ 

ʩʘʞʠ ï ʥʝʧʨʦʥʠʮʘʝʤʳʝ (ʨʠʩ. 4). ʉ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ 

ʩʚʝʪʘ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʧʨʦʯʠʪʘʪʴ ʧʘʣʠʤʧʩʝʩʪ ʨʫʢʦʧʠʩʠ N 6388. 

ɼʣʷ ʧʨʦʯʪʝʥʠʷ ʦʜʥʦʡ ʩʪʨʦʢʠ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʧʨʦʠʟʚʝʩʪʠ 105 ʢʘʜʨʦʚ: 

ʧʦ 35 ʢʘʜʨʦʚ ʥʘ 3-ʭ ʦʪʨʝʟʢʘʭ ʩʚʝʪʦʚʦʛʦ ʩʧʝʢʪʨʘ (ʚʠʜʠʤʳʡ, ʫʣʴʪʨʘ-

ʬʠʦʣʝʪʦʚʳʡ, ʚʠʜʠʤʳʡ +ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʡ). ʇʦʣʫʯʝʥʥʳʝ ʤʠʢ-

ʨʦʩʲʝʤʢʠ ʙʳʣʠ ʩʦʝʜʠʥʝʥʳ ʚʤʝʩʪʝ, ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ ʢʦʤ-

ʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʠ, ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʧʨʦ-

ʯʠʪʘʪʴ ʩʪʝʨʪʳʡ ʪʝʢʩʪ (ʨʠʩ. 5). 

 

1 

 

2 
ʈʠʩ. 4 

ʄʠʢʨʦʩʲʝʤʢʘ ʧʦʜ ʠʥʬʨʘʢʨʘʩʥʳʤ ʩʚʝʪʦʤ. 

1. ɾʝʣʝʟʦ-ʛʘʣʣʦʚʳe ʯʝʨʥʠʣa. 2. ʏʝʨʥʠʣʘ ʥʘ ʦʩʥʦʚʝ ʩʘʞʠ 

 

1 

 

2 
ʈʠʩ. 5  

ʇʘʣʠʤʧʩʝʩʪ 6388 ʨʫʢʦʧʠʩʠ. 
1. ʆʪʨʳʚʦʢ ʇʘʣʠʤʧʩʝʩʪʘ 2. ʊʦʪ ʞʝ ʦʪʨʳʚʦʢ: ʯʝʨʥʳʤ ʚʠʜʝʥ ʩʪʝʨʪʳʡ ʪʝʢʩʪ. 



20 ʄʢʨʪʯʷʥ ɸ. 

 

ʎʠʬʨʦʚʘʷ ʬʦʪʦʦʙʨʘʙʦʪʢʘ  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʮʠʬʨʦʚʦʡ ʬʦʪʦʦʙʨʘʙʦʪʢʠ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʩʜʝ-

ʣʘʪʴ ʙʦʣʝʝ ʚʠʜʠʤʳʤʠ ʪʨʫʜʥʦ ʨʘʟʣʠʯʠʤʳʝ ʠ ʥʝʚʠʜʠʤʳʝ ʦʪʨʳʚʢʠ ʘʨ-

ʭʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʅʘ ʣʝʚʦʡ ʩʪʦʨʦʥʝ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ (ʯʘʩʪʥʘʷ 

ʢʦʣʣʝʢʮʠʷ) ʝʩʪɹ ʪʨʫʜʥʦ ʨʘʟʣʠʯʠʤʘʷ ʧʝʯʘʪʴ (ʨʠʩ. 6), ʦʪʣʠʯʘʶʱʘʩ̫ʷ 

ʮʚʝʪʦʤ (ʤʘʛʝʥʪʘ-ʢʨʘʩʥʳʡ) ʦʪ ʦʩʪʘʣʴʥʦʛʦ ʜʦʢʫʤʝʥʪʘ (ʦʭʨʘ-ʢʦʨʠʯ-

ʥʝʚʳʡ). ʇʦʩʣʝ ʦʮʠʬʨʦʚʢʠ ʜʦʢʫʤʝʥʪʘ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʬʦʪʦʦʙʨʘʙʦʪ-

ʢʠ ʤʘʛʝʥʪʘ-ʢʨʘʩʥʳʡ ʩʪʘʣ ʙʝʣʳʤ, ʘ ʦʩʪʘʣʴʥʳʝ ʮʚʝʪʘ ï ʯʝʨʥʳʤʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ, ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʫʚʠʜʝʪʴ ʧʝʯʘʪʴ. 

 
1 
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ʈʠʩ. 6  
1.ʏʘʩʪʴ ʜʦʢʫʤʝʥʪʘ ʩ ʧʝʯʘʪʴʶ.  
2. ʇʝʯʘʪʴ ʧʦʩʣʝ ʬʦʪʦʦʙʨʘʙʦʪʢʠ. 

ʎʠʬʨʦʚʘʷ  ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

ʉ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʘʨʫʙʝʞʥʳʝ ʥʘʫʯʥʦ-ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʮʝʥʪʨʳ ʚʦʩʩʦʟʜʘʣʠ ʵʣʣʠʥʠʩʪʠʯʝʩʢʠʝ ʩʪʘʪʫʠ, ʭʦʣʩ-

ʪʳ ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ ʠ ʈʝʥʫʘʨʘ. ɺ ʄʘʪʝʥʘʜʘʨʘʥʝ ʪʘʢʞʝ ʧʨʦʠʟ-

ʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʨʫʢ. N 4915 (ʨʠʩ. 7), ʦʩʥʦʚʳʚʘʷʩʴ 

ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʩʧʝʢʪʨʦʩʢʦʧʠʠ
[3] 
ʠ ʠʥʬʨʘʢʨʘʩʥʦʡ ʬʦʪʦʩʲʝʤʢʠ. 

ʀʥʩʪʨʫʤʝʥʪʳ: Bruker LUMOS ʀʂ-ʌʫʨʴʝ ʤʠʢʨʦʩʢʦʧ. Hamamatsu 

C2847-03 ʀʂ ʢʘʤʝʨʘ, Hamamtsu C1385-02 ʠʩʪʦʯʥʠʢ ʀʂ ʠʟʣʫʯʝʥʠʷ. 

ʃʆʄʆ ɹʀʆʃɸʄ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʠʢʨʦʩʢʦʧ. Dino-Lite 

AD4113T-12V(R4) ʮʠʬʨʦʚʦʡ ʤʠʢʨʦʩʢʦʧ. 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʇʆ: RasterStich (3.40), Adobe Photoshop (CC). 
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ʈʠʩ. 7  

ɼʦ ʮʠʬʨʦʚʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

  

ʈʠʩ. 7  
ʇʦʩʣʝ ʮʠʬʨʦʚʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

                                                 
1
 Baraldi Pietro, Keheyan Yeghis, Eliazan Gayane, Mkrtichian Andranik, Nunziante 

Stella, Baraldi Cecilia. "Armenian illuminated manuscripts, a colourful testimony of 
religious art examined by molecular spectroscopy techniques". 
2
 Claire L. Hoevel,  A Study of the Discoloration Products Found in White Lead Paint. 

3
 Baraldi Pietro, Keheyan Yeghis, Eliazan Gayane, Mkrtichian Andranik, Nunziante 

Stella, Baraldi Cecilia, Armenian illuminated manuscripts, a colourful testimony of 
religious art examined by molecular spectroscopy techniques. 

http://aic.stanford.edu/sg/bpg/annual/v04/bp04-04.html


ʇɽʊʈʆʉʗʅ ɸʈʊʋʈ, ɸʁɺɸɿʗʅ  ɸʈʊɸɺɸɿɼ,  

ʕʃʀɸɿʗʅ ɻɸʗʅɽ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʜʨʝʚʥʠʭ ʨʫʢʦʧʠʩʝʡ ʠʤ. ʄʝʩʨʦʧʘ 

ʄʘʰʪʦʮʘ çʄʘʪʝʥʘʜʘʨʘʥè 

ʂʆʅʉɽʈɺɸʎʀʗ ʀ ʈɽʉʊɸɺʈɸʎʀʗ ʎʋʍʈʋʊʉʂʆɻʆ 

ɽɺɸʅɻɽʃʀʗ 

ʄʥʦʛʦʚʝʢʦʚʘʷ ʠʩʪʦʨʠʷ ɸʨʤʝʥʠʠ ʧʦʣʥʘ ʪʨʘʛʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ, ʘ 

ʨʫʢʦʧʠʩʥʘʷ ʢʥʠʛʘ, ʢʦʪʦʨʘʷ ʚʩʝʛʜʘ ʙʳʣʘ ʦʣʠʮʝʪʚʦʨʝʥʠʝʤ ʩʨʝʜʥʝʚʝʢʦ-

ʚʦʡ ʘʨʤʷʥʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʷʚʣʷʝʪʩʷ ʥʝʤʳʤ ʩʚʠʜʝʪʝʣʝʤ ʚʩʝʭ 

ʪʨʫʜʥʦʩʪʝʡ, ʚʳʧʘʚʰʠʭ ʥʘ ʜʦʣʶ ʥʘʨʦʜʘ. ʎʫʭʨʫʪʩʢʦʝ ɽʚʘʥʛʝʣʠʝ, ʦʜʥʦ 

ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʫʢʦʧʠʩʝʡ ʚʨʝʤʝʥ ʛʝʥʦʮʠʜʘ ʘʨʤʷʥ, ʧʨʝʦʜʦʣʝʚ 

ʤʥʦʞʝʩʪʚʦ ʧʨʝʧʷʪʩʪʚʠʡ, ʛʝʨʦʠʯʝʩʢʠʤʠ ʫʩʠʣʠʷʤʠ ʞʝʥʱʠʥʳ-ʙʝʞʝʥʢʠ 

ʚ ʩʝʨʝʜʠʥʝ 19-ʛʦ ʚʝʢʘ ʦʢʘʟʘʣʦʩʴ ʚ ʩʝʣʝ ʎʫʭʨʫʪʠ ɸʭʘʣʮʠʭʝ. ʀʟ ʧʦʢʦ-

ʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ, ʟʘʙʦʪʣʠʚʦ ʭʨʘʥʷʩʴ ʚ ʩʝʤʴʝ ʉʘʧʦʥʜʞʷʥ, ʦʥʦ ʜʦ-h

ʣʦ ʜʦ ʥʘʰʠʭ ʜʥʝʡ ʠ ʥʳʥʝ ʢʘʢ ʨʝʣʠʢʚʠ ̫ʧʨʦʜʦʣʞʘʝʪ ʭʨʘʥʠʪʴʩʷ ʪʘʤ 

ʞʝ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʨʦʙʢʝ ʚ ʰʢʘʬʫ ʠ ʚ ʦʪʜʝʣʴʥʦʡ ʢʦʤʥʘʪʝ, ʢʫʜʘ 

ʯʘʩʪʦ ʟʘʭʦʜʷʪ ʧʦʤʦʣʠʪʴʩʷ ʧʘʣʦʤʥʠʢʠ ʩʦ ʚʩʝʛʦ ʩʚʝʪʘ (ʨʠʩ. 1). 

 

ʈʠʩ. 1 

ʇʦʧʳʪʢʠ ʧʝʨʝʚʝʟʪʠ ɽʚʘʥʛʝʣʠʝ ʠʟ ʎʫʭʨʫʪʠ ʚ ɽʨʝʚʘʥ, ʧʨʝʜʧʨʠʥʠ-

ʤʘʝʤʳʝ ʨʫʢʦʚʦʜʩʪʚʦʤ ʄʘʪʝʥʘʜʘʨʘʥ, ʥʘʯʠʥʘʷ ʩ 60-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ ʠ ʧʦ ʥʳʥʝʰʥʠʡ ʜʝʥʴ, ʦʢʘʟʘʣʠʩʴ ʪʱʝʪʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʚʳʚʦʟ 

ɽʚʘʥʛʝʣʠʷ ʠʟ ʩʝʣʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʢʦʥʩʝʨʚʘʮʠʠ ʙʳʣ ʥʝʧʨʠʝʤʣʝʤʳʤ 

ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʩʝʤʴʠ ʉʘʧʦʥʜʞʷʥ, ʥʦ ʠ ʜʣʷ ʚʩʝʛʦ ʩʝʣʘ ʎʫʭʨʫʪʠ. 



ʂʦʥʩʝʨʚʘʮʠʷ ʠ ʨʝʩʪʘʚʨʘʮʠʷ ʎʫʭʨʫʪʩʢʦʛʦ ɽʚʘʥʛʝʣʠʷ 23 

 

ʅʘʢʦʥʝʮ, ʚ 2016 ʛʦʜʫ ʫʩʠʣʠʷʤʠ ʩʪʫʜʝʥʪʢʠ ʤʘʛʠʩʪʨʘʪʫʨʳ ʬʘ-

ʢʫʣʴʪʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʩʝʤʠʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʖʅɽʉʂʆ ɹʨʘʥʜʝʥ-

ʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɸʨʫʩʷʢ ɹʘʣʜʨʷʥ ʠ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜ-

ʜʝʨʞʢʝ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʖʞʥʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʮʝʥʪʨʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʥʩʝʨʚʘʮʠʠ ʠ ʯʘʩʪʠʯʥʦʡ ʨʝʩʪʘʚ-

ʨʘʮʠʠ ʮʝʥʥʝʡʰʝʛʦ ɽʚʘʥʛʝʣʠʷ ʥʘ ʤʝʩʪʝ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ ʎʫʭʨʫʪʠ 

ʧʨʠʙʳʣʠ ʩʪʘʨʰʠʝ ʨʝʩʪʘʚʨʘʪʦʨʳ ʄʘʪʝʥʘʜʘʨʘʥʘ ɸʨʪʫʨ ʇʝʪʨʦʩʷʥ ʠ 

ɸʨʪʘʚʘʟʜ ɸʡʚʘʟʷʥ, ʘ ʪʘʢʞʝ ʙʠʦʣʦʛ ʃʫʩʠʥʝ ʄʘʨʛʘʨʷʥ.  

ɽʚʘʥʛʝʣʠʝ ʥʘʧʠʩʘʥʦ ʚ 974 ʛʦʜʫ, ʤʝʩʪʦ ʝʛʦ ʩʦʟʜʘʥʠʷ ʥʝʠʟʚʝʩʪʥʦ, 

ʥʦ ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ, ʯʪʦ ʧʠʩʮʘ ʟʚʘʣʠ ʆʛʘʥʥʝʩ (ʀʦʘʥʥ), ʯʴʠʤ ʠʤʝ-

ʥʝʤ  ʝʛʦ ʠ ʥʘʟʳʚʘʶʪ. ʅʘʧʠʩʘʥʦ ʦʥʦ ʥʘ ʧʝʨʛʘʤʝʥʝ ʠ ʩʦʩʪʦʠʪ ʠʟ 202 

ʣʠʩʪʦʚ, ʨʘʟʤʝʨ ʨʫʢʦʧʠʩʠ 34 x 25.9ʩʤ, ʚʝʩ ï 4.76 ʢʛ. ʈʫʢʦʧʠʩʴ ʠʤʝʝʪ 

ʜʚʦʡʥʦʡ ʧʝʨʝʧʣʝʪ, ʢ ʜʝʨʝʚʷʥʥʦʡ ʢʨʳʰʢʝ, ʦʙʠʪʦʡ ʢʦʞʝʡ, ʧʨʠʢʨʝʧʣʝ-

ʥʳ ʩʝʨʝʙʨʷʥʳʝ ʧʣʘʩʪʠʥʳ ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʣʠʢʦʚ ʩʚʷʪʳʭ. ʅʘ ʧʝʨʝʜ-

ʥʝʡ ʢʨʳʰʢʝ ʩʝʨʝʙʨʥ̫ʦʛʦ ʦʢʣʘʜʘ ʠʟʦʙʨʘʞʝʥʘ ʩʮʝʥʘ ʈʘʩʧʷʪʠʷ, ʘ ʥʘ 

ʟʘʜʥʝʡ ï ʩʮʝʥʘ ɺʦʩʢʨʝʝhʥʠʷ (ʨʠʩ. 2).  

 

ʈʠʩ. 2 

ʎʠʢʣ ʤʠʥʠʘʪʶʨ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 13 ʮʝʣʴʥʳʭ ʣʠʩʪʦʚ ʩ ʝʚʘʥ-

ʛʝʣɹʩʢʠʤʠ ʩʶʞʝʪʘʤʠ, ʘ ʪʘʢʞʝ ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʨ-

ʛʠʥʘʣʴʥʳʭ ʤʠʥʠʘʪʶʨ ʠ ʦʨʥʘʤʝʥʪʦʚ ʚ ʪʝʢʩʪʝ.  

ɼʨʝʚʥʝʘʨʤʷʥʩʢʠʡ ʪʝʢʩʪ ʥʘʧʠʩʘʥ ʰʨʠʬʪʦʤ çʝʨʢʘʪʘʛʠʨè, ʦʩʦʙʳʤ 

ʚʠʜʦʤ ʧʠʩʴʤʘ, ʢʦʪʦʨʳʤ ʧʠʩʘʣʠʩʴ ʨʫʢʦʧʠʩʠ, ʥʘʯʠʥʘʷ ʩ 5-ɉɔ ʚʝʢʘ, ʛʜʝ 

ʚʩʝ ʙʫʢʚʳ ʪʝʢʩʪʘ ʟʘʛʣʘʚʥʳʝ, ʥʦ ʥʘ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʠʮʘʭ ʩʜʝʣʘʥʳ 



24 ɸ. ʇʝʪʨʦʩʷʥ, ɸ. ɸʡʚʘʟʷʥ,  ɻ. ʕʣʠʘʟʷʥ 

 

ʧʦʩʪʨʦʯʥʳʝ ʟʘʧʠʩʠ, ʩʜʝʣʘʥʥʳʝ çʙʦʣʦʨʛʠʨʦʤè, ʦʩʦʙʳʤ ʚʠʜʦʤ ʰʨʠʬ-

ʪʘ ʚ ʘʨʤʷʥʩʢʠʭ ʤʘʥʫʩʢʨʠʧʪʘʭ, ʢʦʛʜʘ ʙʫʢʚʳ ʠʤʝʶʪ ʙʦʣʝʝ ʢʦʤʧʘʢʪ-

ʥʳʡ ʨʘʟʤʝʨ, ʥʝʙʦʣʴʰʦʡ ʥʘʢʣʦʥ ʠ ʚʳʛʣʷʜʷʪ ʢʘʢ ʩʪʨʦʯʥʳʝ (ʨʠʩ. 3). 

ɺ ʪʝʯʝʥʠʝ ʚʝʢʦʚ ʝʚʘʥʛʝʣʠʝ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʦʜʚʝʨʛʘʣʦʩʴ ʯʘʩ-

ʪʠʯʥʦʡ ʨʝʩʪʘʚʨʘʮʠʠ, ʠʤʝʪʁʩʷ ʫʩʪʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʩʦ ʩʪʦʨʦ-

ʥʳ ʤʝʩʪʥʳʭ ʤʘʩʪʝʨʦʚ ʦʥʦ ʨʝʩʪʘʚʨʠʨʦʚʘʣʦʩʴ ʚ ʩʝʨʝʜʠʥʝ 19-ʛʦ ʚʝʢʘ, 

ʢʦʛʜʘ ʙʳʣʦ ʧʝʨʝʥʝʩʝʥʦ ʚ ʎʫʭʨʫʪʠ, ʘ ʧʦʩʣʝʜʥʠʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ 

ʨʘʙʦʪʳ ʙʳʣʠ ʩʜʝʣʘʥʳ ʜʝʜʫʰʢʦʡ ʆʛʘʥʥʝʩʦʤ ʉʘʧʦʥʜʞʷʥʦʤ ʚ 50-ʭ 

ʛʦʜʘʭ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ. 

 

ʈʠʩ. 3 

ʈʫʢʦʧʠʩʴ ʠʤʝʣʘ ʨʷʜ ʧʨʦʙʣʝʤ: ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʝʨʛʘʤʝʥʪ, 

ʦʙʦʨʚʘʥʥʳʝ ʩʪʨʘʥʠʮʳ, ʚʳʨʝʟʘʥʥʳʝ ʢʫʩʢʠ ʣʠʩʪʦʚ, ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʩʣʝ-

ʜʳ ʢʣʝʷ, ʚʳʮʚʝʪʰʠʝ ʣʠʩʪʳ, ʯʪʦ ʙʳʣʦ ʚʳʟʚʘʥʦ ʧʨʝʙʳʚʘʥʠʝʤ ʨʫʢʦʧʠ-

ʩʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʦʩʣʘʙʝʚʰʠʝ ʧʨʦʰʠʚʢʠ ʧʝ-

ʨʝʧʣʝʪʘ, ʘ ʪʘʢʞʝ ʩʣʝʜʳ ʧʨʝʞʥʠʭ ʥʝʫʜʘʯʥʳʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ 

(ʨʠʩ. 4, 5). ʂʨʦʤʝ ʪʦʛʦ, ʣʠʩʪʳ ʨʫʢʦʧʠʩʠ ʙʳʣʠ ʩʨʝʟʘʥ rʩ ʪʨʝʭ ʩʪʦʨʦʥ 

(ʩʚʝʨʭʫ ï 2-2.5 ʩʤ, ʩʙʦʢʫ ï 2.5-3ʩʤ ʠ ʩʥʠʟʫ ï 1.2-1.5ʩʤ). ɺ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʢʦʨʝʰʢʘ ʢʦʞʘʥʦʛʦ ʧʝʨʝʧʣʝʪʘ ʦʩʪʘʣʠʩʴ ʦʙʦʞʞʝʥʥʳʝ ʫʯʘʩʪʢʠ. 



ʂʦʥʩʝʨʚʘʮʠʷ ʠ ʨʝʩʪʘʚʨʘʮʠʷ ʎʫʭʨʫʪʩʢʦʛʦ ɽʚʘʥʛʝʣʠʷ 25 

 

 

ʈʠʩ. 4 

ʇʦʩʢʦʣʴʢʫ ʨʫʢʦʧʠʩʴ  ʭʨʘʥʠʣʘʩʴ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʦ 

ʥʝ ʠʩʢʣʶʯʘʣʦʩʴ ʥʘʣʠʯʠʝ ʙʠʦʧʦʚʨʝʞʜʝʥʠʡ. ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʩʧʦʨ 

ʛʨʠʙʢʦʚ ʠ ʙʘʢʪʝʨʠʡ ʙʳʣʠ ʚʟʷʪʳ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʳ ʥʘ ʩʨʝʜʝ 

ʉʫʩʣʦ-ʘʛʘʨʘ, ʘ ʪʘʢʞʝ ʧʨʦʙʳ ʢʨʘʩʦʢ ʜʣʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʠʛʤʝʥʪʦʚ. ʇʦʩʢʦʣʴʢʫ, ʚ ʩʠʣʫ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʨʫʢʦʧʠʩʴ ʜʦʣʞʥʘ ʙʳʣʘ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚ ʩʝʣʝ ʎʫʭʨʫʪʠ, ʛʜʝ ʥʝ ʙʳʣʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʫʩʣʦʚʠʡ, ʪʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʩʣʝʜʦʚʘʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʥʘʠʙʦʣʝʝ 

ʯʝʪʢʫʶ ʩʪʨʘʪʝʛʠʶ, ʯʪʦ ʠ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʩʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷ-

ʤʠ ʨʝʩʪʘʚʨʘʪʦʨʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʨʫʢʦʧʠʩʷʤ ʄʘʪʝʥʘʜʘʨʘʥʘ. ʋʥʠ-

ʢʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʨʘʙʦʪʳ ʚʧʝʨʚʳʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʦʵʪʦʤʫ ʙʳʣʦ ʦʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ 

ʨʘʟʨʘʙʦʪʢʘ ʧʣʘʥʘ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʙʳʣʘ ʙʝʟʫʢʦʨʠʟʥʝʥʥʦʡ. 

 
ʈʠʩ. 5 

ʇʦʩʣʝ ʚʟʷʪʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʙ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʤʝʭʘʥʠʯʝʩʢʘʷ 

ʦʯʠʩʪʢʘ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʧʨʠ ʧʦʤʦʱʠ ʤʷʛʢʦʡ ʢʠʩʪʦʯʢʠ. ʇʦʩʣʝ 



26 ɸ. ʇʝʪʨʦʩʷʥ, ɸ. ɸʡʚʘʟʷʥ,  ɻ. ʕʣʠʘʟʷʥ 

 

ʦʯʠʩʪʢʠ ʠ ʫʜʘʣʝʥʠʷ ʥʘʩʣʦʝʥʠʡ ʛʨʷʟʠ,  ʩʧʝʮʠʘʣʴʥʳʤ  ʨʝʟʠʥʦʚʳʤ  ʢʘ-

ʨʘʥʜʘʦhʤ ʙʳʣʠ ʦʩʪʦʨʦʞʥʦ ʦʯʠʱʝʥʳ ʧʦʚʨʝʞʜʝʥʥʳʝ ʯʘʩʪʠ ʨʠʩʫʥʢʦʚ 

ʠ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʳʝ ʣʠʩʪʳ. ɹʳʣʘ ʧʨʦʚʝʨʝʥʘ ʢʠʩʣʦʪʥʦʩʪʴ ʯʝʨ-

ʥʠʣ ʠ ʧʝʨʛʘʤʝʥʪʘ, ʧʨʠ ʵʪʦʤ ʢʠʩʣʦʪʥʦʩʪʴ ʯʝʨʥʠʣ ʩʦʩʪʘʚʠʣʘ 7.5, ʘ ʧʝʨ-

ʛʘʤʝʥʘ ï ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 8 - 8.5. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʪʨʠ ʪʠʧʘ ʛʨʠʙʢʦʚ ï Alternaria tenuis 

Neesex Fries, Aspergillus chevalieri Mangin, Penicillum cyclopium 

Westling
[1]

.  

ʇʦʩʢʦʣʴʢʫ ʨʫʢʦʧʠʩʴ ʥʝʦʜʥʦʢʨʘʪʥʦ ʨʝʩʪʘʚʨʠʨʦʚʘʣʘʩʴ ʠ ʥʝ ʚʩʝʛʜʘ 

ʛʨʘʤʦʪʥʦ, ʪʦ ʥʝʢʦʪʦʨʳʝ ʣʠʩʪʳ ʨʫʢʦʧʠʩʠ, ʟʘʯʘʩʪʫʶ ʩ ʤʠʥʠʘʪʁ ʨʘʤʠ, 

ʙʳʣʠ ʟʘʢʣʝʝʥʳ ʙʫʤʘʛʘʤʠ ʩ ʚʳʩʦʢʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʦ 

ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʦʙʦʡ ʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʧʝʨʛʘʤʝʥʘ, ʚʳʟʚrʘʷ ʝʛʦ 

ʨʘʟʨʫʰʝʥʠʝ ʠ ʜʝʬʦʨʤʘʮʠʶ. ʉʦ ʩʪʨʘʥʠʮ ʩ ʯʘʩʪʠʯʥʦ ʟʘʢʨʳʪʳʤʠ ʤʠ-

ʥʠʘʪʶʨʘʤʠ ʠ ʪʝʢʩʪʘʤʠ ʩʫʭʠʤ ʩʧʦʩʦʙʦʤ ʙʳʣʠ ʫʜʘʣʝʥʳ ʩʣʝʜʳ ʧʨʝʜʳ-

ʜʫʱʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʡ. ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠ 

ʫʢʨʝʧʣʝʥʠʶ ʩʣʦʝʚ ʢʨʘʩʢʠ ʩ ʧʦʤʦʱʴʶ ʧʝʨʛʘʤʝʥʥʦʛʦ ʢʣʝʷ (ʨʠʩ. 6). 

ʅʝʦʩʪʨʳʤ ʣʘʥʮʝʪʦʤ ʙʳʣʠ ʦʩʪʦʨʦʞʥʦ ʫʜʘʣʝʥʳ ʩʣʝʜʳ ʢʣʝʷ ʠ ʩʚʝʯ-

ʥʦʛʦ ʚʦʩʢʘ. ʇʦʩʣʝ ʫʜʘʣʝʥʠ ̫ʩʣʝʜʦʚ ʧʨʝʞʥʠʭ ʨʝʩʪʘʚʨʘʮʠʡ ʩ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʨʫʢʦʧʠʩʠ ʩʪʘʣʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʨʫʢʦʧʠʩ ɹʠʤʝʝʪ ʯʝʪʳʨʝ ʦʩʥʦʚʳ 

ʜʣʷ ʰʠʪʴʷ, ʥʦ ʧʨʠ ʧʦʩʣʝʜʥʝʡ  ʧʦʧʳʪʢʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʫʢʦʧʠʩʠ ʝʝ 

ʩʰʠʣʠ ʥʘ ʪʨʝʭ ʥʦʚʳʭ, ʥʘʨʫʰʠʚ ʠʩʪʦʨʠʯʝʩʢʠʡ ʚʠʜ ʰʠʪʴʷ. ʇʦʩʢʦʣʴʢʫ 

ʥʠʪʠ ʰʠʪʴʷ ʤʝʩʪʘʤʠ ʙʳʣʠ ʨʘʟʨʫʰʝʥʳ, ʪʦ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘʨʘʱʠ-

ʚʘʥʠʝ ʰʠʪʴʷ ʩ ʧʦʤʦʱʴʶ ʠʜʝʥʪʠʯʥʳʭ ʣʴʥʷʥʳʭ ʥʠʪʝʡ. ɺ ʧʨʦʮʝʩʩʝ 

ʫʜʘʣʝʥʠʷ ʦʩʪʘʪʢʦʚ ʙʫʤʘʛʠ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʧʦʧʳʪʦʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʨʫʢʦʧʠʩʠ ʥʝʩʢʦʣʴʢʦ ʣʠʩʪʦʚ ʧʦʣʥʦʩʪʴʶ ʦʪ ʥʝʝ ʦʪʜʝʣʠʣʠʩʴ, ʚ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʚʦʟʥʠʢʣʘ ʩʨʦʯʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʪʜʘʣʝʥʥʦʤ ʫʚʣʘʞʥʝʥʠʠ ʠ 

ʜʘʣʴʥʝʡʰʝʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʦʪʜʝʣʠʚʰʠʭʩʷ ʣʠʩʪʦʚ ʧʝʨʛʘʤʝʥʘ 

ʷʧʦʥʩʢʦʡ ʙʫʤʘʛʦʡ (Udagami Honfukutora 0.10mm). 

 
ʈʠʩ. 6  

ʇʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ 



ʂʦʥʩʝʨʚʘʮʠʷ ʠ ʨʝʩʪʘʚʨʘʮʠʷ ʎʫʭʨʫʪʩʢʦʛʦ ɽʚʘʥʛʝʣʠʷ 27 

 

ʋʜʘʣʝʥʠʝ ʧʨʝʜʳʜʫʱʠʭ ʨʝʩʪʘʚʨʘʮʠʡ ʨʫʢʦʧʠʩʠ ʧʨʦʚʦʜʠʣʦʩʴ 5%-

ʥr ʤ ʘʣʢʦʛʦʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ ʂʣʶʩʝʣʷ G
[2]

. ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʦʚʨʝʞʜʝʥʥʳʭ ʠ ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʯʘʩʪʝʡ ʧʝʨʛʘʤʝʥʪʘ ʧʨʠʤʝʥʷʣʘʩʴ 

ʪʦʥʠʨʦʚʘʥʥʘʷ ʷʧʦʥʩʢʘʷ ʨʝʩʪʘʚʨʘʮʠʦʥʥʘʷ ʙʫʤʘʛʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ  

(Kurodani Hosho 0.27mm, Udagami Honfukutora 0.10mm, Yukyushi 

0.06mm, RK00). ʅʘ ʥʝʢʦʪʦʨʳʭ ʣʠʩʪʘʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʩʣʝʜʳ ʢʠʩʣʦʪ-

ʥʦʡ ʢʦʨʨʦʟʠʠ ʯʝʨʥʠʣʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʙʨʘʟʦʚʘʣʠʩʴ ʦʩʳʧʠ ʠ ʪʨʝ-

ʱʠʥʳ. ʕʪʠ ʬʨʘʛʤʝʥʪʳ ʙʳʣʠ ʟʘʢʨʝʧʣʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʪʦʥʢʦʡ ʷʧʦʥ-

ʩʢʦʡ ʙʫʤʘʛʠ RK 00. ɺ ʢʘʯʝʩʪʚʝ ʢʣʝʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʤʝʩʴ ʧʝʨʛʘʤʝʥ-

ʥʦʛʦ ʠ ʧʰʝʥʠʯʥʦʛʦ ʢʣʝʝʚ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 50*50. 

ʇʨʠ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʧʝʨʝʧʣʝʪʘ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʥʘ 

ʧʝʨʝʜʥʝʡ ʜʦʩʢʝ ʠʤʝʶʪʩʷ ʛʣʫʙʦʢʠʝ ʯʝʨʚʦʪʦʯʠʥʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʙʳʣʦ ʨʝʰʝʥʦ ʫʜʘʣʠʪʴ ʩʪʘʨʳʝ ʜʦʩʢʠ ʧʝʨʝʧʣʝʪʘ, ʟʘʢʨʝʧʣʸʥʥʳʝ ʚʦ 

ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ ʜʦʩʦʢ ʧʝʨʝʧʣʝʪʘ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 5 ʩʣʦʝʚ ʙʫʤʘʛʠ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ ʩ ʦʩʪʘʪʢʘʤʠ 

ʩʪʘʨʳʭ ʢʣʝʝʚ ʤʦʛʣʦ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʧʦʚʨʝʞʜʝʥʠʷ ʚʩʝʡ ʨʫʢʦʧʠʩʠ. 

ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ ʜʦʩʦʢ ʧʝʨʝʧʣʝʪʘ ʩʪʘʣʘ ʦʯʝʚʠʜʥʦʡ ʨʝʘʣʴʥʘʷ ʢʘʨʪʠʥʘ 

ʧʦʚʨʝʞʜʝʥʠʷ ʨʫʢʦʧʠʩʠ. 

ʇʦʩʣʝ ʦʪʜʝʣʝʥʠʷ ʧʝʨʝʧʣʝʪʘ ʦʪ ʙʣʦʢʘ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʩʝʨʝʙʨʷʥʳʭ ʧʣʘʩʪʠʥ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʥʩʝʨʚʘ-

ʮʠʦʥʥʳʭ ʨʘʙʦʪ ʥʘ ʩʝʨʝʙʨʝ. ʅʘ ʦʙʦʨʦʪʥʦʡ ʩʪʦʨʦʥʝ ʩʝʨʝʙʨʷʥʳʭ 

ʧʣʘʩʪʠʥ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʟʘʩʦʭʰʠʝ ʣʠʯʠʥʢʠ ʥʘʩʝʢʦʤʳʭ (ʨʠʩ. 7). 

     

ʈʠʩ. 7 

ʇʦʩʣʝ ʦʯʠʱʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʛʨʷʟʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʟʘʢʨʝʧʣʝʥʠʝ 

ʪʨʝʱʠʥ ʥʘ ʧʣʘʩʪʠʥʢʘʭ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ  ʩʦʭʨʘʥʥʦʩʪʴ ʚʩʝʡ ʨʫʢʦʧʠʩʠ 

ʦʪ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʘʩʝʢʦʤʳʭ ʚ 

ʪʦʣʱʫ ʨʫʢʦʧʠʩʠ. 



28 ɸ. ʇʝʪʨʦʩʷʥ, ɸ. ɸʡʚʘʟʷʥ,  ɻ. ʕʣʠʘʟʷʥ 

 

ʇʦʚʨʝʞʜʝʥʥʳʝ ʥʘʩʝʢʦʤʳʤʠ ʬʨʘʛʤʝʥʪʳ ʧʝʨʝʜʥʝʡ ʜʝʨʝʚʷʥʥʦʡ 

ʢʨʳʰʢʠ ʧʝʨʝʧʣʝʪʘ ʙʳʣʠ ʦʯʠʱʝʥʳ ʠ ʟʘʢʨʝʧʣʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʩʤʝʩʠ 

ʧʦʨʦʰʢʘ ʠʟ ʜʝʨʝʚʷʥʥʳʭ ʦʧʠʣʦʢ ʠ ʧʰʝʥʠʯʥʦʛʦ ʢʣʝʷ. ʇʦʩʣʝ ʯʝʛʦ ʥʘ 

ʚʥʫʪʨʝʥʥʶʶ ʯʘʩʪʴ ʦʙʦʠʭ ʢʨʳʰʝʢ ʧʝʨʝʧʣʝʪʘ ʙʳʣʘ ʧʨʠʢʣʝʝʥʘ ʥʘ-

ʙʦʡʢʘ ʠʟ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ, ʧʨʦʜʫʙʣʠʨʦʚʘʥʥʘ ̫ʥʘ ʧʣʦʪʥʫʶ 

ʷʧʦʥʩʢʫʶ ʙʫʤʘʛʫ. 

 ʉʝʨʝʙʨʷʥʳʝ ʧʣʘʩʪʠʥʳ ʙʳʣʠ ʧʦʤʝʱʝʥʳ ʥʘ ʩʚʦʠ ʧʨʝʞʥʠʝ ʤʝʩʪʘ, 

ʘ ʢʨʝʧʝʞ ʩʪʝʨʞʥʝʡ  ʧʦʜʚʝʜʝʥ ʧʦʜ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʫʶ ʪʢʘʥʴ ʩ ʪʝʤ, 

ʯʪʦʙʳ ʧʨʝʜʦʭʨʘʥʠʪʴ ʧʝʨʛʘʤʝʥʥʳʝ ʣʠʩʪʳ ʪʝʢʩʪʘ ʨʫʢʦʧʠʩʠ ʦʪ ʜʘʣʴ-

ʥʝʡhʝʡ ʜʝʬʦʨʤʘʮʠʠ ʠ ʚʦʟʤʦʞʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ.  

ʂʨʘʩʥʘʷ ʪʢʘʥʴ, ʧʨʠʢʨʝʧʣʝʥʥʘʷ ʢ ʢʦʨʝʰʢʫ ʙʣʦʢʘ, ʙʳʣʘ ʦʪʜʝʣʝʥʘ, 

ʦʯʠʱʝʥʘ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʩʣʦʝʥʠʡ, ʧʨʦʤʳʪʘ ʚ ʤʳʣʴʥʦʤ ʨʘʩʪʚʦʨʝ 

ʠ ʧʨʠʢʣʝʝʥʘ ʥʘ ʧʨʝʞʥʝʝ ʤʝʩʪʦ (ʨʠʩ.8). ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪ ʧʦ 

ʨʝʩʪʘʚʨʘʮʠʠ ʧʝʨʝʧʣʝʪ ʙʳʣ ʟʘʢʨʝʧʣʝʥ ʧʦ ʩʪʘʨʳʤ ʨʘʩʧʠʣʘʤ ʢ ʙʣʦʢʫ 

ʨʫʢʦʧʠʩʠ. 

 

ʈʠʩ. 8 

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʬʦʪʦʬʠʢʩʘʮʠʷ ʚʩʝʭ ʵʪʘʧʦʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ 

ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʠʩʴ ʝʞʝʜʥʝʚʥʳʝ ʟʘʤʝʨʳ  ʪʝʤʧʝʨʘʪʫʨ rʠ 

ʦʪʥʦʩʠʪʝʣʥɹʦʡ ʚʣʘʞʥʘʩʪʠ ʚʦʟʜʫʭʘ
[3]

 (ʨʠʩ. 9). 



ʂʦʥʩʝʨʚʘʮʠʷ ʠ ʨʝʩʪʘʚʨʘʮʠʷ ʎʫʭʨʫʪʩʢʦʛʦ ɽʚʘʥʛʝʣʠʷ 29 

 

 

ʈʠʩ. 9 

ʇʦʩʢʦʣʴʢʫ ʷʱʠʢ ʠ ʰʢʘʬ, ʛʜʝ ʭʨʘʥʠʣʘʩʴ ʨʫʢʦʧʠʩʴ, ʙʳʣʠ ʪʘʢʞʝ 

ʩʠʣʴʥʦ ʧʦʚʨʝʞʜʝʥʳ ʢʘʢ ʥʘʩʝʢʦʤʳʤʠ, ʪʘʢ ʠ ʛʨʠʙʢʘʤʠ (ʦ ʯʝʤ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʪʁ ʨʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ), ʪʦ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʠʭ ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʠ ʜʝʟʠʥʬʝʢʮʠʷ ʩ ʧʦʤʦʱʴʶ 

ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʊʘʥʘʮʝʪʫʤʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʝʞʝʜʥʝʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞ-

ʥʦʩʪʠ ʢʦʤʥʘʪʳ, ʛʜʝ ʦʙʳʯʥʦ ʭʨʘʥʠʪʩʷ ʨʫʢʦʧʠʩʴ, ʩʦʩʪʘʚʣʝʥʘ ʠʥʩʪʨʫʢ-

ʮʠʷ ʧʦ ʝʝ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʧʝʨʝʜʘʥʘ ʚʣʘʜʝʣʴʮʘʤ. 

ɹʣʘʛʦʜʘʨʷ ʧʦʩʪʦʷʥʥʳʤ ʢʦʥʩʫʣʴʪʘʮʠʷʤ ʧʦ ʚʩʝʤ ʚʦʟʥʠʢʘʶʱʠʤ ʚʦ 

ʚʨʝʤʷ ʨʝʩʪʘʚʨʘʮʠʠ ʨʫʢʦʧʠʩʠ ʚʦʧʨʦʩʘʤ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʦʪʜʝʣʘ 

ʨʝʩʪʘʚʨʘʮʠʠ ʄʘʪʝʥʘʜʘʨʘʥʘ, ʫʜʘʣʦʩʴ ʜʦʩʪʠʯʴ ʙʣʝʩʪʷʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠ ʜʘʪʴ ʥʦʚʫʶ ʞʠʟʥʴ ʵʪʦʤʫ ʫʥʠʢʘʣʴʥʦʤʫ ʨʫʢʦʧʠʩʥʦʤʫ ɽʚʘʥʛʝʣʠʶ 

(ɖɎɗ. 10). 

 

ʈʠʩ. 10 

                                                 
1
 ɺ. ʀ. ɹʠʣʘʡ, ʕ. ɿ. ʂʦʚʘʣʴ, 1988, ʄ. ɸ. ʃʠʪʚʠʥʦʚ, 1967. 

2
 ʂʣʶʩʝʣʴ G., ɻʠʜʨʦʢʩʠʧʨʦʧʠʣʮʝʣʣʶʣʦʟʘ. 

3
 ɻʆʉʊ  7.50-90 çʂʦʥʩʝʨʚʘʮʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷè. 



PETROSYAN ARTUR  

(Matenadaran: Scientific Research Institute of Ancient Manuscripts named after 

Mesrop Mashtots) 

CONSERVATION OF THE MINIATURES OF A 17
th

 CENTURY 

GOSPEL 

INTRODUCTION  

This paper discusses methodology of the restoration of miniatures 

and ornaments found in the 17
th
 century paper manuscript Gospel bound 

in a gilded silver frame (Image 1). Information about the manuscript 

reached to us shows that the scribe is Astvatsatur and that the miniaturist-

painter is Hayrapet. Currently, the Gospel is kept in Matenadaran 

manuscript depository.  

 
Image 1  

Silver frame with gold leaf. 

The main problem of manuscript because of which it was brought to 

Restoration Department, was the damaged miniatures caused by 

humidity. A thorough investigation of the miniatures was carried out and 

it was found that 210 miniatures out of the 237 (or about 90%) were 

unstable and in need of treatment.  

TREATMENT METHOD  

After the preliminary disinfection of the manuscript with Tanacetum 

Argyrophillum aqueous solution (as a precaution against possible mold 

or fungous) and dry mechanical cleaning with a semi-rigid brush (care 
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was taken to avoid disturbing the delicate silver gilded frame), treatment 

of the marginal and zoomorphic letters commenced. 

It was the first case for the Restoration Department that such huge 

amount of the miniatures, found in a single manuscript, were damaged and 

that the degree of damage (mainly a result of leaves being stuck together 

due to various factors including mechanical, chemical, thermal, and age 

variables, etc.) for each miniature was different. (Image 2). For this 

reason, it was decided to treat the miniatures in two methods. The first 

method implied chemical one in order to release the superficial transferred 

paint portion using 20% Klucel-G È (hydroxypropyl cellulose consoli -

dant) mixed with alcohol and the second method was dry mechanical one.  

The miniatures are illustrated with natural Armenian traditional 

colours, which were water soluble according to water solubility tests 

(with some colours being more water soluble). The use of Klucel-G was 

chosen to serve as a gel solvent/adhesive for this particular treatment 

because it can be mixed with alcohol and therefore prevents the pigment 

layer from dissolving or blending. The miniatures were cured 

implementing a magnifier, some more complex and intricate ones were 

cured under a microscope (Nikon SMZ 1000). 

 
Image 2  

A marginal illustration before (left) and after (right) treatment. 
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The wet chemical method of treatment was performed in the 

following way: Firstly Klucel-G was applied to soften the bond between 

the paint layer and the paper residue. A piece of Japanese paper (Tosa-

Senkasi 3 gsm) was cut to the size of the damaged portion of the 

illustration and was adhered to the detached flake of paint using 20% 

Klucel-G mixed with alcohol. Once it was applied to the dried paint 

layer, the loose paint flake (now adhered to the Japanese paper), Klucel-

G was applied again to the Japanese paper to humidify the paint layer 

temporarily, then the paint layer was carefully released and adhered into 

the correct position on the paper using 20% Klucel-G mixed with 

alcohol, with the Japanese paper side adhered to the paper (Image 3).  

 

The dry treatment method was carried out in the following way: at 

first, the transferred paint layer was released very carefully with the help 

of a scalpel. Since the paper residue on the paint layer that had also been 

transferred, was not removed, there was no need to adhere Japanese 

paper. Then the transferred layer of the paper was adhered to its original 

position on the paper using 20% Klucel-G mixed with alcohol, with the 

Japanese paper side adhered to the paper (Image 4).  

TREATM ENT ANALYSIS AND RESULTS  

The main difficulty of the methods described above (wet and dry) 

lies in the subtleties of treatment as the colour layer was hidden by a 

layer of paper and therefore requires vast attention to detail. Furthermore, 

this technical process is complicated; hence the stages of the treatment 
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must be carried out with precise timing: the paper had to be separated 

within a certain interval of time in order to prevent the cracking of paint 

layer. Additionally, the application of Klucel-G must be of the correct 

amount to remove sufficiently the paper layer yet not overly applied as it 

may disturb the paint layer or can further reinforce the stuck on paper 

layer to the paint later.  

 
Image 3 

A marginal illustration before (left) and after (right) treatment.  

In regard to the advantages and disadvantages of two treatment 

methods, although both methods were applied to the treatment of 

miniatures in this case, the dry treatment method is preferred due to 

several factors. Dry mechanical methods of treatment are preferred to 

chemical treatments (when possible) as there is less risk to the material, 

again since chemical treatment introduced additional factors to consider, 

provided that the dry mechanical method does not further damage the 

object. Dry mechanical method does not require a solvent (Klucel-G) to 

release the attached transferred paint layer. Therefore, the dry mechanical 

method does not result additional thickness as does the wet chemical 

method from the multiple applications of Klucel-G. Lastly, the dry 

mechanical method is more minimalistic and therefore requires less time 

and resources to complete. It is important to remember that the described 

results are for the case of a single object and that each object and its 

restrictions and treatment needs will vary.  



34 Petrosyan A. 

 

 

Image 4 

Enlarged detail of the miniature before (left) and after (right) treatment. 

CONCLUSION 

The technical and practical methods of the treatment in this report 

were exclusively developed and used by the author. In all, the entire 

restoration process of the miniatures found in the Gospel lasted about a 

year and a half during which 500 miniatures:18 God images, 10 alters, 4 

Apostles images, 210 marginal ornaments, 141 zoomorphic letters, and 

113 initial letters, were restored. Although the treatment was difficult and 

very detailed, the work was rewarding.  

  



ʕʃʀɸɿʗʅ ɻɸʗʅɽ, ʉɸʈʔʗʅ ʉʆʌʔʗ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʜʨʝʚʥʠʭ ʨʫʢʦʧʠʩʝʡ  

ʠʤ. ʄʝʩʨʦʧʘ ʄʘʰʪʦʮʘ çʄʘʪʝʥʘʜʘʨʘʥè 

ɼʦʤ-ʤʫʟʝʡ ʄ. ʉʘʨʴʷʥʘ 

ʇɽʈɺʓʁ ʆʇʓʊ ʈɽʉʊɸɺʈɸʎʀʀ ʀ ʂʆʅʉɽʈɺɸʎʀʀ 

ɻʈɸʌʀʏɽʉʂʀʍ ʈɸɹʆʊ ʄ. ʉɸʈʔʗʅɸ ɺ ʄɸʊɽʅɸɼɸʈɸʅɽ 

ʈʝʩʪʘʚʨʘʮʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ ʄ. ʉʘʨʴʷʥʘ ʚ ʄʘʪʝʥʘʜʘʨʘʥʝ 

ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʝʨʚʳʤ ʦʧʳʪʦʤ ʨʝʩʪʘʚʨʘʮʠʠ ʨʘʙʦʪ ʄʘʩʪʝʨʘ, ʥʦ ʠ 

ʦʪʢʨʳʚʘʝʪ ʥʦʚʫʶ ʩʪʨʘʥʠʮʫ ʨʝʩʪʘʚʨʘʮʠʠ ʧʨʦʠʟʚʝʜʝʥʠʡ ʍʍ ʚʝʢʘ ʚ 

ʄʘʪʝʥʘʜʘʨʘʥʝ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʧʨʦʠʟʚʝʜʝʥʠʷ ʭʫʜʦʞʥʠʢʦʚ, 

ʨʘʙʦʪʘʚʰʠʭ ʚ ʍʍ ʚʝʢʝ ʦʪʣʠʯʘʶʪʩʷ ʥʝ ʩʪʦʣʴ ʪʱʘʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ 

ʢʨʘʩʦʯʥʦʛʦ ʩʣʦʷ, ʢʘʢ ʵʪʦ ʜʝʣʘʣʠ ʤʘʩʪʝʨʘ ʧʨʝʜʳʜʫʱʠʭ ʩʪʦʣʝʪʠʡ. ɼʘ-

ʙʳ ʩʦʭʨʘʥʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʩʪʴ ʠ ʩʚʝʞʝʩʪʴ ʩʚʦʝʛʦ ʚʠʜʝʥʠʷ ʠʤʨʝʩ-

ʩʠʦʥʠʩʪʳ ʠ ʦʪʜʝʣʴʥʳʝ ʭʫʜʦʞʥʠʢʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʨʝʤʝʥʠ, ʩʨʝʜʠ 

ʥʠʭ ʠ ʉʘʨʴʷʥ, ʥʝ ʧʨʠʜʘʚʘʣʠ ʦʩʦʙʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʢʨʳʪʠʶ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʢʘʨʪʠʥʳ ʣʘʢʦʤ ʚ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ. ɸ ʝʩʣʠ ʣʘʢ ʠ ʧʨʠʤʝʥʷʣʩʷ, 

ʪʦ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʣʠʯʝʩʪʚʝ, ʪʦʥʢʠʤ ʩʣʦʝʤ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʘʙʦʪ ʥʘ 

ʙʫʤʘʞʥʦʡ ʠʣʠ ʢʘʨʪʦʥʥʦʡ ʦʩʥʦʚʝ, ʪʦ ʤʘʩʩʦʚʦʝ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʫʤʘʛʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʭʠʤʠʢʘʪʦʚ, ʩʘʤʦ ʧʦ ʩʝʙʝ ʷʚ-

ʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʙʳʩʪʨʦʛʦ ʝʝ ʩʪʘʨʝʥʠʷ, ʥʘʨʫʰʝʥʠʷ ʢʠʩʣʦʪʥʦʛʦ ʙʘʣʘʥ-

ʩʘ, ʦʙʚʝʪʰʘʥʠʷ. ɽʱʝ ʪʨʫʜʥʝʝ ʭʨʘʥʠʪʴ ʠ ʨʝʩʪʘʚʨʠʨʦʚʘʪʴ ʨʘʙʦʪʳ 

ʙʦʣʝʝ ʙʣʠʟʢʠʭ ʥʘʤ ʚʨʝʤʝʥ.  

ʊʘʢ, ʩ 2006 ʛʦʜʘ ʚ ɼʦʤʝ-ʤʫʟʝʝ ʄ. ʉʘʨʴʷʥʘ ʥʘʯʘʪʳ ʨʘʙʦʪʳ ʧʦ 

ʨʝʩʪʘʚʨʘʮʠʠ ʧʨʦʠʟʚʝʜʝʥʠʡ ʄʘʩʪʝʨʘ. ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʪʨʝʙʦʚʘʣʠ 

ʨʘʙʦʪʳ, ʥʘʧʠʩʘʥʥʳʝ ʪʝʤʧʝʨʦʡ, ʪʘʢ ʢʘʢ ʦʧʳʪʘ ʨʝʩʪʘʚʨʘʮʠʠ ʵʪʦʡ ʪʝʭ-

ʥʠʢʠ ʞʠʚʦʧʠʩʠ ʚ ɸʨʤʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ. ɼʣʷ ʧʨʦ-

ʚʝʜʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʫʢʨʝʧʣʝʥʠʷ 

ʪʝʤʧʝʨʥʳʭ ʨʘʙʦʪ, ʠʟ ʤʦʩʢʦʚʩʢʦʛʦ ʎʝʥʪʨʘ ʧʦ ʨʝʩʪʘʚʨʘʮʠʠ ʠʤ. ʀ. ʕ. 

ɻʨʘʙʘʨʷ ʙʳʣʘ ʧʨʠʛʣʘʰʝʥʘ ʩʧʝʮʠʘʣʠʩʪ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʅ. ʃ. 

ʇʝʪʨʦʚʘ. ʆʥʘ ʞʝ ʧʦʩʯʠʪʘʣʘ ʚʧʦʣʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʦʙʨʘʪʠʪʴʩʷ ʧʦ 

ʚʦʧʨʦʩʘʤ ʨʝʩʪʘʚʨʘʮʠʠ ʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ ʄ. ʉʘʨʴʷʥʘ ʚ ʄʘʪʝʥʘʜʘ-

ʨʘʥ, ʠʤʝʶʱʠʡ ʙʦʣʴʰʦʡ ʦʧʳʪ ʨʝʩʪʘʚʨʘʮʠʠ ʠ ʢʦʥʩʝʨʚʘʮʠʠ ʧʘʤʷʪʥʠ-

ʢʦʚ ʥʘ ʙʫʤʘʞʥʦʡ ʦʩʥʦʚʝ.  



36 ʕʣʠʘʟʷʥ ɻ., ʉʘʨʴʷʥ ʉ. 

 

ɺ ʪʦʪ ʧʝʨʠʦʜ ʦʨʛʘʥʠʟʦʚʳʚʘʣʘʩʴ ʚʳʩʪʘʚʢʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʄ. 

ʉʘʨʴʷʥʘ ʚʦ ʌʨʘʥʮʠʠ (ʀʩʩʠ-ʣʝ-ʄʫʣʠʥʦ), ʠ ʤʥʦʛʠʝ ʦʪʦʙʨʘʥʥʳʝ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʷʤʠ ʬʨʘʥʮʫʟʩʢʦʡ ʩʪʦʨʦʥʳ ʛʨʘʬʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʄ. ʉʘʨʴʷʥʘ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʣʘʯʝʚʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʅʝʢʦʪʦʨʳʝ ʠʤʝʣʠ ʨʘʟʨʳʚ ʦʩ-

ʥʦʚʳ, ʠʥʳʝ, ʥʘʧʠʩʘʥʥʳʝ ʥʘ ʣʠʩʪʢʝ ʠʟ ʙʣʦʢʥʦʪʘ, ʩʦʚʩʝʤ ʦʙʚʝʪʰʘʣʠ ʠ 

ʧʦʞʝʣʪʝʣʠ ʦʪ ʜʦʣʛʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʦ 

ʚʩʝ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʠ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ 

ʪʚʦʨʯʝʩʪʚʘ ʄʘʩʪʝʨʘ. 

1. ʋ ʧʦʜʥʦʞʠʷ ɸʨʘʨʘʪʘ. ʉʢʘʟʢʘ. 1904 ʛ. 

ɹʫʤʘʛʘ, ʘʢʚʘʨʝʣʴ. 22 ʭ 34 ʩʤ. 

ʕʪʦ ʦʜʥʘ ʠʟ ʘʢʚʘʨʝʣʝʡ ʮʠʢʣʘ çʉʢʘʟʢʠ ʠ ʩʥʳè, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ 

ʥʘ ʚʳʩʪʘʚʢʝ ʨʫʩʩʢʦʛʦ ʩʠʤʚʦʣʠʟʤʘ çɻʦʣʫʙʘʷ ʨʦʟʘè (ʄʦʩʢʚʘ, 1907). ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʤʥʦʛʠʭ ʣʠʩʪʦʚ ʵʪʦʛʦ ʮʠʢʣʘ, ʩʦʜʝʨʞʘʱʠʭ ʚʦʦʙʨʘʞʘʝʤʳʝ 

ʪʝʤʳ ʠ ʦʙʨʘʟʳ, ʵʪʘ ʨʘʙʦʪʘ ʚʦʩʩʦʟʜʘʝʪ ʢʦʥʢʨʝʪʥʦʝ ʟʨʠʪʝʣʴʥʦʝ 

ʚʧʝʯʘʪʣʝʥʠʝ ʠ ʥʦʩʠʪ ʪʦʯʥʦʝ ʥʘʟʚʘʥʠʝ ʤʝʩʪʥʦʩʪʠ. ʊʝʤ ʩʘʤʳʤ ʤʦʞʥʦ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʵʪʦ ʧʝʨʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʛʦʨʳ ɸʨʘʨʘʪ ʚ ʪʚʦʨʯʝʩʪʚʝ 

ʄ. ʉʘʨʴʷʥʘ. 

ʆʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʆʙʱʝʝ ʟʘʛʨʷʟʥʝʥʠʝ. ʅʘ ʫʛʣʘʭ ʫʪʨʘʪʳ. ʉʣʝʚʘ c ʢʨʘʶ ï ʫʪʨʘʪʘ. 

ʉʧʨʘʚʘ ʥʘ ʢʨʘʶ ï ʨʘʟʨʳʚ ʨʘʟʤʝʨʦʤ 0,5 ʩʤ. ʆʙʱʝʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʦʙʦʨʦʪʥʦʡ ʩʪʦʨʦʥʳ. ʈʘʙʦʪʘ ʧʨʠʢʣʝʝʥʘ ʧʦ ʫʛʣʘʤ ʢ ʜʨʫ-

ʛʦʡ ʙʫʤʘʛʝ ʩʝʨʦʛʦ ʮʚʝʪʘ, ʠʤʝʶʱʝʡ ʚʳʩʦʢʫʶ ʢʠʩʣʦʪʥʦʩʪʴ, ʨʘʚʥʫʶ 5 

(ʩʤ. ʨʠʩ. 1). 

 
ʈʠʩ. 1 (ʜʦ ʨʝʩʪʘʚʨʘʮʠʠ) 



ʇʝʨʚʳʡ ʦʧʳʪ ʨʝʩʪʘʚʨʘʮʠʠ ʠ ʢʦʥʩʝʨʚʘʮʠʠ ʛʨʘʬʠʯʝʩʢʠʭ é 37 

 

ʇʨʦʜʝʣʘʥʥʘʷ ʨʘʙʦʪʘ 

ʇʨʝʞʜʝ ʯʝʤ ʥʘʯʘʪʴ ʨʘʙʦʪʳ ʧʦ ʨʝʩʪʘʚʨʘʮʠʠ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʪʝʩʪ 

ʥʘ ʩʨʝʜʝ ʏʘʧʝʢʘ ʥʘ ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ ʛʨʠʙʢʦʚ, ʚʳʷʚʠʚʰʠʡ 2 ʪʠʧʘ ʨʘʟ-

ʨʫʰʠʪʝʣʝʡ ʙʫʤʘʛʠ: Aspergillis niger ʠ Penicillium chrysogenum. ʉ 

ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʦʮʝʩʩʘ ʨʘʟʨʫʰʝʥʠʷ ʛʨʠʙʢʘʤʠ ʙʫʤʘʞʥʦʡ 

ʦʩʥʦʚʳ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʦʙʲʝʢʪʘ ʩ ʧʦʤʦʱʴʶ 

ʨʝʟʠʥʦʚʦʡ ʢʨʦʰʢʠ çWishabè ʠ ʦʙʨʘʙʦʪʢʘ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʳ ʨʠʩʫʥʢʘ 

ʘʮʝʪʦʥʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʢʣʦʪʨʠʤʘʟʦʣʘ. ʇʦʚʪʦʨʥʳʡ ʪʝʩʪ ʧʦʢʘʟʘʣ ʧʦʣ-

ʥoʝ ʦʪʩʫʪʩʪʚʠʝ ʛʨʠʙʢʦʚ. 

ɹʫʤʘʛʘ ʩʝʨʦʛʦ ʮʚʝʪʘ ʙʳʣʘ ʯʘʩʪʠʯʥʦ ʫʜʘʣʝʥʘ. ʋʪʨʘʪʳ ʦʩʥʦʚʳ 

ʙʳʣʠ ʦʪʨʝʩʪʘʚʨʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʪʦʥʠʨʦʚʘʥʥʦʡ ʷʧʦʥʩʢʦʡ ʙʫʤʘʛʠ 

ʬʠʨʤʳ çJapicoè ʪʠʧʘ çKavanaka ivoryè 29 ʛ/ m2 ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʜʫʙʣʠʨʦʚʢʦʡ ʙʫʤʘʛʦʡ ʪʠʧʘ çRKOè. 

ʂʨʘʷ ʨʘʟʨʳʚʦʚ ʙʳʣʠ ʩʢʣʝʝʥʳ ʚʩʪʳʢ ʠ ʧʨʦʜʫʙʣʠʨʦʚʘʥʳ ʷʧʦʥ-

ʩʢʦʡ ʙʫʤʘʛʦʡ çRK Oè ʩ ʧʦʤʦʱʴʶ ʧʰʝʥʠʯʥʦʛʦ ʢʣʝʷ. ʇʦ ʦʢʦʥʯʘʥʠʠ 

ʧʨʦʮʝʩʩʘ ʨʝʩʪʘʚʨʘʮʠʠ ʧʨʦʚʦʜʠʣʘʩʴ ʦʪʧʨʝʩʩʦʚʢʘ ʤʝʞʜʫ ʜʚʫʤʷ ʩʫʢʦʥ-

ʢʘʤʠ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ ʩ ʧʦʩʪʦʷʥʥʦʡ ʟʘʤʝʥʦʡ ʩʫʢʦʥʦʢ ʥʘ ʩʫʭʠʝ (ʩʤ. 

ʨʠʩ. 2). 

 
ʈʠʩ. 2 (ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ) 

2. ʅʘ ʂʘʚʢʘʟʝ. ʊʠʬʣʠʩ. 1907 ʛ. 

ʂʘʨʪʦʥ, ʪʝʤʧʝʨʘ. 33,5 x 48 ʩʤ. 

ʕʪʦ ʦʜʥʘ ʠʟ ʥʝʤʥʦʛʠʭ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʨʘʙʦʪ ʄ. ʉʘʨʴʷʥʘ ʩʠʤʚʦ-

ʣʠʩʪʩʢʦʛʦ ʧʝʨʠʦʜʘ (1904-1907), ʥʘʧʠʩʘʥʥʘʷ ʪʝʤʧʝʨʦʡ ʥʘ ʢʘʨʪʦʥʝ. 

ʈʘʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʭʦʜ ʭʫʜʦʞʥʠʯʝʩʢʦʛʦ ʚʟʛʣʷʜʘ 

ʉʘʨɹ̫ ʥʘ ʠʟ ʚʦʦʙʨʘʞʘʝʤʦʛʦ ʤʠʨʘ ʘʢʚʘʨʝʣʴʥʦʛʦ ʮʠʢʣʘ çʩʢʘʟʦʢ ʠ ʩʥʦʚè 



38 ʕʣʠʘʟʷʥ ɻ., ʉʘʨʴʷʥ ʉ. 

 

ʢ ʥʘʪʫʨʥʦ-ʧʨʝʜʤʝʪʥʦʤʫ ʚʠʜʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ʆʧʳʪ ʨʘʙʦʪʳ ʩ ʫʧʨʦʱʝʥʥʳʤʠ ʬʦʨʤʘʤʠ, ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʧʦ ʭʦʜʫ 

ʨʘʙʦʪʳ ʘʢʚʘʨʝʣʴʶ, ʩʦʝʜʠʥʷʝʪʩʷ ʟʜʝʩʴ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤʠ ʥʘʙʣʶ-

ʜʝʥʠʷʤʠ ʠ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʦʡ ʩʚʦʝʦʙʨʘʟʠʷ ʩʪʠʣʷ ʭʫʜʦʞʥʠʢʘ. ɺ ʵʪʦʡ 

ʢʦʤʧʦʟʠʮʠʠ ʉʘʨʴʷʥ ʨʘʟʚʠʚʘʝʪ ʩʚʦʡʩʪʚʝʥʥʳʡ ʝʛʦ ʠʩʢʫʩʩʪʚʫ ʤʝʪʦʜ 

ʩʦʟʜʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʬʦʨʤʳ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʣʦʢʘʣʴʥʳʭ ʮʚʝʪʦʚʳʭ ʧʣʦʩʢʦʩʪʝʡ. ʆʥ ʤʳʩʣʠʪ ʫʞʝ ʢʘʢ ʬʦʚʠʩʪ.  

ʆʩʦʙʫʶ ʜʠʥʘʤʠʢʫ ʨʘʙʦʪʳ ʩʦʟʜʘʶʪ ʜʚʘ ʜʝʨʝʚʘ ʥʘ ʧʝʨʝʜʥʝʤ 

ʧʣʘʥʝ: ʦʜʥʦ ï ʩʧʨʘʚʘ, ʩʨʝʟʘʥʥʦʝ ʪʘʢ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʝʛʦ ʚʳʭʦʜʠʪ 

ʟʘ ʧʨʝʜʝʣʳ ʢʘʨʪʠʥʳ, ʜʨʫʛʦʝ ï ʩʣʝʚʘ, ʩʢʣʦʥʸʥʥʦʝ ʩʚʦʠʤ ʩʪʚʦʣʦʤ ʢ 

ʚʝʨʭʥʝʤʫ ʢʨʘʶ ʢʘʨʪʠʥʳ. ʏʘʩʪʴ ʝʛʦ ʢʨʦʥʳ ʪʦʞʝ ʥʘʭʦʜʠʪʩʷ ʟʘ ʧʨʝ-

ʜʝʣʘʤʠ ʢʘʨʪʠʥʳ. ʕʪʦʪ ʧʨʠʝʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʠʟʦʙʨʘ-

ʞʘʝʤʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠ ʧʝʨʝʜ ʥʘʤʠ ʚʩʪʘʝʪ ʥʝ ʦʙʦʩʦʙʣʝʥʥʘʷ ʢʘʨ-

ʪʠʥʢʘ, ʘ ʚʳʭʚʘʯʝʥʥʳʡ ʠʟ ʞʠʟʥʠ ʢʘʜʨ, ʢʦʪʦʨʳʡ ʢʘʢ ʙʳ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʚʦ ʚʨʝʤʝʥʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʅʘʢʣʦʥ ʩʪʚʦʣʘ ʜʝʨʝʚʘ, ʠʟʦʙʨʘʞʝʥʥʦʛʦ ʩʣʝʚʘ, ʚʪʦʨʠʪ ʥʘʧʨʘʚ-

ʣʝʥʠʶ ʙʘʣʦʢ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʭʘʨʘʢʪʝʨʥʳʡ ʊʠʬʣʠʩʩʢʠʡ ʙʘʣʢʦʥ-

ʯʠʢ, ʩʦʟʜʘʚʘʷ ʪʝʤ ʩʘʤʳʤ ʦʩʦʙʫʶ ʨʠʪʤʠʢʫ ʢʘʚʢʘʟʩʢʦʡ ʫʣʠʮʳ. ʕʪʘ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʣʷ ʪʚʦʨʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʭʫʜʦʞʥʠʢʘ ʨʘʙʦʪʘ ʤʦʛʣʘ 

ʣʠʰʠʪʩɹʷ ʚʘʞʥʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʘʚʪʦʨʩʪʚʘ ï ʧʦʜʧʠʩʠ, ʪʘʢ ʢʘʢ ʨʘʟ-

ʨʳʚ ʦʩʥʦʚʳ ʚ ʣʝʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʢʘʨʪʠʥʳ ʧʨʠʭʦʜʠʣʩʷ ʠʤʝʥʥʦ ʥʘ 

ʤʝʩʪʦ ʧʦʜʧʠʩʠ.  

ʆʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ɺʥʠʟʫ ʦʪʦʨʚʘʥʳ ʫʛʣʳ, ʠʤʝʶʪʩʷ ʦʩʪʘʪʢʠ ʢʣʝʷ. ʅʘ ʦʙʦʨʦʪʥʦʡ ʩʪʦ-

ʨʦʥʝ ʢʘʨʪʠʥʳ, ʚʚʝʨʭʫ ï ʚʦʜʷʥʳʝ ʟʘʪʸʢʠ. ʆʙʱʘʷ ʜʝʬʦʨʤʘʮʠʷ ʦʩʥʦʚʳ 

(ʩʤ. ʨʠʩ. 3, 4). 

 
ʈʠʩ. 3 (ʜʦ ʨʝʩʪʘʚʨʘʮʠʠ) 



ʇʝʨʚʳʡ ʦʧʳʪ ʨʝʩʪʘʚʨʘʮʠʠ ʠ ʢʦʥʩʝʨʚʘʮʠʠ ʛʨʘʬʠʯʝʩʢʠʭ é 39 

 

  
ʈʠʩ. 4 (ʦʙʦʨʦʪʥʘʷ ʩʪʦʨʦʥʘ ʜʦ ʨʝʩʪʘʚʨʘʮʠʠ) 

ʇʨʦʜʝʣʘʥʥʘʷ ʨʘʙʦʪʘ 

ʊʝʩʪ ʥʘ ʥʘʣʠʯʠʝ ʛʨʠʙʢʦʚ ʠ ʙʘʢʪʝʨʠʡ ʥʝ ʧʦʢʘʟʘʣ ʠʭ ʧʨʠʩʫʪʩʪʚʠʷ. 

ʇʨʦʚʝʜʝʥʘ ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʢʘʨʪʠʥʳ ʩ ʧʦʤʦʱʴ ʁ ʤʷʛʢʦʡ 

ʱʝʪʦʯʢʠ. ʆʩʪʘʪʢʠ ʩʪʘʨʦʛʦ ʢʣʝʷ ʦʩʪʦʨʦʞʥʦ ʫʜʘʣʝʥʳ ʩ ʧʦʤʦʱʴ ʁʛʣʘʟ-

ʥʦʛʦ ʩʢʘʣʴʧʝʣʷ ʠ ʪʦʥʢʦʡ ʥʘʞʜʘʯʥʦʡ ʙʫʤʘʛʠ. ʉʣʝʜ rʢʣʝʷ ʫʜʘʣʝʥʳ 

ʤʝʭʘʥʠʯʝʩʢʠ ʩ ʧʦʤʦʱʴ ʁʭʦʨʦʰʦ ʦʪʞʘʪʦʛʦ ʪʘʤʧʦʥʘ ʩ ʜʠʩʪʠʣʣʠʨʦ-

ʚʘʥʥʦʡ ʚʦʜʦʡ. 

ʋʛʣʳ ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʠʜʝʥʪʠʯʥʳʤ ʢʘʨʪʦʥʦʤ, ʢʦʪʦʨʳʡ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦ ʙʳʣ ʪʦʥʠʨʦʚʘʥ ʧʦʜ ʮʚʝʪ ʦʩʥʦʚʳ, c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʰʝʥʠʯ-

ʥʦʛʦ ʢʣʝʷ. ʋʩʪʨʘʥʝʥʝʥʠʝ ʦʙʱʝʡ ʜʝʬʦʨʤʘʮʠʠ ʦʩʥʦʚʳ ʙʳʣʦ ʧʨʦʚʝ-

ʜʝʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʦʪʜʘʣʝʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʩʪʝʢʘʥʠʷ ʢʨʘʩʦʯʥʦʛʦ ʩʣʦʷ. 

ʂʘʨʪʠʥʘ ʦʪʧʨʝʩʩʦʚʘʥʘ ʤʝʞʜʫ ʩʫʢʦʥʢʘʤʠ ʚ ʪʝʯʝʥʠʝ 2-ʭ ʥʝʜʝʣʴ 

(ʩʤ. ʨʠʩ. 5). 

 
ʈʠʩ. 5 (ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ) 



40 ʕʣʠʘʟʷʥ ɻ., ʉʘʨʴʷʥ ʉ. 

 

3. ɺʦʩʪʦʯʥʳʡ ʠʥʪʝʨʴʝʨ. 1918 ʛ. 

ɹʫʤʘʛʘ, ʘʢʚʘʨʝʣʴ, ʛʫʘʰʴ. 39 ʭ 57,6 ʩʤ. 

ʕʪʦ ʦʜʥʘ ʠʟ ʨʝʜʢʠʭ ʨʘʙʦʪ ʄ. ʉʘʨʴʷʥʘ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ ʟʘʢʘʟʫ. 

ʉʘʨʴʷʥʫ ï ʷʨʢʦʤʫ ʚʳʨʘʟʠʪʝʣʶ ʚʦʩʪʦʯʥʦʛʦ ʩʪʠʣʷ, ʵʪʦʪ ʵʩʢʠʟ ʜʠʟʘʡʥʘ 

ʢʦʤʥʘʪʳ ʙʳʣ ʟʘʢʘʟʘʥ ʢʥʷʟʝʤ ʉ. ɸ. ʑʝʨʙʘʪʦʚʳʤ ʜʣʷ ʝʛʦ ʜʦʤʘ, 

ʢʦʪʦʨʳʡ ʙʳʣ ʚʳʩʪʨʦʝʥ ʚ 1911-13 ʛʛ. ʧʦ ʧʨʦʝʢʪʫ ʤʦʣʦʜʦʛʦ ɸ. ʀ. 

ʊʘʤʘʥʷʥʘ (ʊʘʤʘʥʦʚʘ). ʀʤʝʝʪʩʷ ʜʚʘ ʚʘʨʠʘʥʪʘ ʵʩʢʠʟʘ: ʦʜʠʥ ï ʘʢ-

ʚʘʨʝʣʴʶ, ʚʪʦʨʦʡ ï ʘʢʚʘʨʝʣʴʶ ʠ ʛʫʘʰʴʶ. ʇʝʨʚʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʙ-

ʨʘʥʠʠ ʩʝʤʴʠ ʭʫʜʦʞʥʠʢʘ, ʘ ʚʪʦʨʦʡ ʢʦʛʜʘ-ʪʦ ʙʳʣ ʢʫʧʣʝʥ ʫ ʉʘʨʴʷʥʘ 

ʨʦʩʪʦʚʩʢʠʤ ʙʘʥʢʠʨʦʤ ʄ. ʂʦʤʫʨʜʞʷʥʦʤ ʥʘ ʦʜʥʦʡ ʠʟ ʤʦʩʢʦʚʩʢʠʭ 

ʚʳʩʪʘʚʦʢ. ʇʦʟʜʥʝʝ ʙʘʥʢʠʨ ʧʦʜʘʨʠʣ ʨʘʙʦʪʫ ʩʚʦʝʡ ʩʝʩʪʨʝ, ʢʦʪʦʨʘʷ 

ʚʳʰʣʘ ʟʘʤʫʞ ʟʘ ɻʫʨʛʝʥʘ ʗʥʠʢʷʥʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʣʝʛʝʥʜʘʨʥʦʡ 

ʣʠʯʥʦʩʪʴʶ: ʩ ʮʝʣʴʶ ʤʝʩʪʠ ʟʘ ʛʝʥʦʮʠʜ ʘʨʤʷʥ ʦʥ ʩʦʚʝʨʰʠʣ ʧʦʢʫʰʝ-

ʥʠʝ ʥʘ ʧʦʩʣʘ ʊʫʨʮʠʠ ʚ ʪhʘʪʝ ʉʘʥʪʘ ɹʘʨʙʘʨʘ.  

ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʩʦʚʝʨʰʠʪʴ ʵʪʫ ʘʢʮʠʶ, ʠʟʚʝʩʪʥʳʡ ʧʨʝʜʧʨʠʥʠ-

ʤʘʪʝʣʴ ʧʨʠʝʭʘʣ ʚ ɸʨʤʝʥʠʶ ʠ ʧʝʨʝʜʘʣ ʚ ʭʨʘʥʝʥʠʝ ʥʝʩʢʦʣʴʢʦ ʮʝʥʥʳʭ 

ʵʢʩʧʦʥʘʪʦʚ ʘʨʤʷʥʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠʟ ʩʚʦʝʡ ʢʦʣʣʝʢʮʠʠ. ʉʨʝʜʠ ʥʠʭ ʙʳʣ 

ʠ çɺʦʩʪʦʯʥʳʡ ʠʥʪʝʨʴʝʨè ʄ. ʉʘʨʴʷʥʘ. ɽʱʝ ʜʦ ʧʨʠʝʟʜʘ ʚ ɸʨʤʝʥʠʶ, ʚ 

1972 ʛʦʜʫ, ɻ. ʗʥʠʢʷʥ ʩʚʷʟʘʣʩʷ ʩ ʭʫʜʦʞʥʠʢʦʤ ʩ ʧʨʦʩʴʙʦʡ ʧʦʜʪʚʝʨ-

ʜʠʪʴ ʘʚʪʦʨʩʪʚʦ, ʪʘʢ ʢʘʢ ʥʘ ʵʩʢʠʟʝ ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʜʧʠʩʴ. ʉʘʨʴʷʥ ʧʦʜʪ-

ʚʝʨʜʠʣ ʩʚʦʝ ʘʚʪʦʨʩʪʚʦ. ʈʘʙʦʪʘ ʙʳʣʘ ʧʝʨʝʜʘʥʘ ɼʦʤʫ-ʤʫʟʝʶ ʫʞʝ 

ʧʦʩʣʝ ʩʤʝʨʪʠ ʄʘʩʪʝʨʘ. 

ʆʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʷ  

ʆʙʱʝʝ ʟʘʛʨʷʟʥʝʥʠʝ. ʉʧʨʘʚʘ ʚʝʨʪʠʢʘʣʴʥʳʡ ʨʘʟʨʳʚ ʚ ʨʘʟʤʝʨʝ 15 ʩʤ 

ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʚ ʨʘʟʤʝʨʝ 5,5 ʩʤ. ʉʧʨʘʚʘ ʚʚʝʨʭʫ 2 ʫʪʨʘʪʳ ʥʘ ʫʛʣʫ, 

ʥʘ ʢʨʘʶ ʨʘʟʨʳʚ ʚ ʨʘʟʤʝʨʝ 0,5 ʩʤ. ʉʣʝʚʘ ʚʥʠʟʫ ʥʘ ʫʛʣʫ ʨʘʟʨʳʚ ʚ 

ʨʘʟʤʝʨʝ 1,4 ʩʤ. ɺʥʠʟʫ, ʥʘ ʢʨʘʶ ʨʘʟʨʳʚʳ ʚ ʨʘʟʤʝʨʝ 5 ʩʤ, 2 ʩʤ ʠ 0,8 ʩʤ 

ʠ ʠʟʣʦʤʳ ʦʩʥʦʚʳ. ʄʥʦʞʝʩʪʚʦ ʮʘʨʘʧʠʥ, ʠʟʣʦʤʦʚ ʠ ʧʨʦʢʦʣʦʚ. 

ʆʙʱʝʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʙʦʨʦʪʥʦʡ ʩʪʦʨʦʥʳ, 

ʠʤʝʶʪʩʷ ʙʫʤʘʞʥʳʝ ʥʘʢʣʝʡʢʠ (ʩʤ. ʨʠʩ. 6, 7). 

ʇʦʚʳʰʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ (pH=4), ʧʦʪʝʤʥʝʥʠʝ ʠ ʣʦʤʢʦʩʪʴ. 

 
ʈʠʩ. 6 (ʜʦ ʨʝʩʪʘʚʨʘʮʠʠ) 

 

 

ʈʠʩ. 7 (ʦʙʦʨʦʪʥʘʷ ʩʪʦʨʦʥʘ ʜʦ  

ʨʝʩʪʘʚʨʘʮʠʠ) 



ʇʝʨʚʳʡ ʦʧʳʪ ʨʝʩʪʘʚʨʘʮʠʠ ʠ ʢʦʥʩʝʨʚʘʮʠʠ ʛʨʘʬʠʯʝʩʢʠʭ é 41 

 

ʇʨʦʜʝʣʘʥʥʘʷ ʨʘʙʦʪʘ 

ʇʨʦʚʝʜʝʥʘ ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʢʘʨʪʠʥʳ ʩ ʧʦʤʦʱʴ ʁʨʝʟʠʥʦ-

ʚʦʡ ʢʨʦʰʢʠ ʤʘʨʢʠ çWishabè ʠ ʢʨʝʧʢʦ ʦʪʞʘʪʳʤ ʪʘʤʧʦʥʦʤ, 

ʩʤʦʯʝʥʥʳʤ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. ɹʫʤʘʞʥʳʝ ʥʘʢʣʝʡʢʠ ʦʙʦʨʦʪ-

ʥʦʡ ʩʪʦʨʦʥʳ ʦʩʪʦʨʦʞʥʦ ʫʜʘʣʝʥʳ ʩʢʘʣʴʧʝʣʝʤ, ʘ ʦʩʪʘʪʢʠ ʢʣʝʷ ʫʜʘ-

ʣʝʥʳ ʩ ʧʦʤʦʱʴ ʁʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʂʣʩʁʝʣʷ G. 

ʈʘʟʨʳʚʳ ʩʢʣʝʝʥʳ ʚʩʪʳʢ ʠ ʧʨʦʜʫʙʣʠʨʦʚʘʥʳ ʷʧʦʥʩʢʦʡ ʙʫʤʘʛʦʡ 

ʤʘʨʢʠ çRKOè 

ʀʟʣʦʤʳ ʧʨʦʧʠʪʘʥʳ ʧʰʝʥʠʯʥʳʤ ʢʣʝʝʤ, ʨʘʟʛʣʘʞʝʥʳ ʢʠʩʪʦʯʢʦʡ ʠ 

ʧʦʜʢʣʝʝʥʳ ʪʦʥʠʨʦʚʘʥʥʦʡ ʷʧʦʥʩʢʦʡ ʙʫʤʘʛʦʡ ʬʠʨʤʳ çJapicoè ʪʠʧʘ 

çKizuki Kozuè (6ʛ/ ʤ2). 

ʂʨʘʷ ʧʨʦʢʦʣʦʚ ʪʘʢʞʝ ʨʘʟʨʳʭʣʝʥʳ ʩ ʧʦʤʦʱʴʶ 6%-ʛʦ ʧʰʝʥʠʯ-

ʥʦʛʦ ʢʣʝʷ ʠ ʦʪʨʝʩʪʘʚʨʠʨʦʚʘʥʳ ʷʧʦʥʩʢʦʡ ʙʫʤʘʛʦʡ ʪʠʧʘ çHosokawa 

ivoryè (39ʛ/ʤ2). 

ʅʝʡʪʨʘʣʠʟʘʮʠʷ ʧʨʦʚʝʜʝʥʘ ʨʘʩʧʳʣʝʥʠʝʤ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ 

ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ ʜʦ ʜʦʩʪʠʞʝʥʠʷ pʅ ʨʘʚʥʦʛʦ 6.5. 

ʂʘʨʪʠʥʘ ʦʪʧʨʝʩʩʦʚʘʥʘ ʤʝʞʜʫ ʩʫʢʦʥʢʘʤʠ ʚ ʪʝʯʝʥʠʝ 2-ʭ ʥʝʜʝʣʴ 

(ʩʤ. ʨʠʩ. 8, 9). 

 
ʈʠʩ. 8 (ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ) 

 

 

ʈʠʩ. 9 (ʦʙʦʨʦʪʥʘʷ ʩʪʦʨʦʥʘ ʧʦʩʣʝ  

ʨʝʩʪʘʚʨʘʮʠʠ) 

4. ɸʨʤʷʥʩʢʦʝ ʩʝʣʦ. 1919 ʛ. 

ɹʫʤʘʛʘ, ʩʦʫʩ. 20,4 x 26,5 ʩʤ. 

ʕʪʘ ʛʨʘʬʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʄ.ʉʘʨʴʷʥʘ ʷʚʣʷʝʪʩʷ ʵʩʢʠʟʦʤ ʢ ʦʙʣʦʞʢʝ 

ʢʥʠʛʠ ɻʨʠʛʦʨʘ ʏʘʣʭʫʰʷʥʘ çʂʨʘʩʥʘʷ ʢʥʠʛʘè. ɺ ʥʝʡ ʦʧʠʩʳʚʘʶʪʩʷ 

ʧʦʜʨʦʙʥʦʩʪʠ ʧʦʛʨʦʤʦʚ ʘʨʤʷʥ ʚ ʢʦʥʮʝ XIX- ʥʘʯʘʣʝ XX ʚʚ. ʚ ɿʘʧʘʜ-

ʥʦʡ ɸʨʤʝʥʠʠ ʠ ʚ ʊʫʨʮʠʠ.  

ʕʩʢʠʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʭʘʨʘʢʪʝʨʥʦʝ ʘʨʤʷʥʩʢʦʝ ʧʦʩʝʣʝʥʠʝ ʫ ʧʦʜ-

ʥʦʞʠʷ ʛʦʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʝʩʢʦʣʴʢʦ ʨʷʜʦʚ, ʟʘʧʦʣʥʷʶʱʠʭ 



42 ʕʣʠʘʟʷʥ ɻ., ʉʘʨʴʷʥ ʉ. 

 

ʛʦʨʠʟʦʥʪ. ʅʘ ʧʝʨʚʦʤ ʧʣʘʥʝ ʜʝʨʝʚʦ, ʛʠʙʢʠʤ ʩʪʚʦʣʦʤ ʥʘʢʣʦʥʠʚʰʝʝʩʷ 

ʥʘʜ ʢʨʝʩʪʴʷʥʢʦʡ. ʆʥʘ ʠʜʝʪ, ʜʝʨʞʘ ʚ ʨʫʢʘʭ ʚʝʨʝʪʝʥʦ ï ʩʠʤʚʦʣ ʩʦ-

ʟʠʜʘʪʝʣʴʥʦʛʦ ʪʨʫʜʘ. ʕʪʦʪ ʩʧʦʢʦʡʥʳʡ ʧʝʡʟʘʞ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʤʠʨʥʳʡ 

ʥʨʘʚ ʞʠʚʫʱʝʛʦ ʚ ɸʨʤʷʥʩʢʦʤ ʥʘʛʦʨʴʝ ʥʘʨʦʜʘ, ʢʦʪʦʨʳʡ ʥʝ ʨʘʟ 

ʩʪʘʥʦʚʠʣʩʷ ʞʝʨʪʚʦʡ ʢʨʦʚʘʚʳʭ ʨʘʩʧʨʘʚ. 

ʆʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʆʙʱʝʝ ʧʦʞʝʣʪʝʥʠʝ ʦʙʲʝʢʪʘ, ʚ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʷʭ ʣʠʩʪʘ 

ʠʤʝʶʪʩʷ ʫʪʨʘʪʳ ʠ ʨʘʟʨʳʚʳ, ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʚʝʪʰʘʥʠʝ ʙʫʤʘʛʠ. ʂʠʩ-

ʣʦʪʥʦʩʪʴ ʙʫʤʘʛʠ (pʅ) ʨʘʚʥʘ 5 (ʩʤ. ʨʠʩ. 10, 11). 

 
ʈʠʩ. 10 (ʜʦ ʨʝʩʪʘʚʨʘʮʠʠ) 

 

ʈʠʩ. 11 (ʦʙʦʨʦʪʥʘʷ ʩʪʦʨʦʥʘ ʜʦ 
ʨʝʩʪʘʚʨʘʮʠʠ) 

ʇʨʦʜʝʣʘʥʥʘʷ ʨʘʙʦʪʘ 

ʉ ʦʙʦʨʦʪʥʦʡ ʩʪʦʨʦʥʳ ʣʠʩʪʘ ʧʨʦʚʝʜʝʥʘ ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʩ 

ʧʦʤʦʱʴʶ ʨʝʟʠʥʦʚʦʡ ʢʨʦʰʢʠ ʤʘʨʢʠ çWishabè. 

ʂʨʘʷ ʙʫʤʘʛʠ ʦʪʨʝʩʪʘʚʨʠʨʦʚʘʥʳ 2-ʭ ʤʠʣʣʠʤʝʪʨʦʚʦʡ ʷʧʦʥʩʢʦʡ 

ʙʫʤʘʛʦʡ çMIMOè ʠ ʯʘʡʥʦʡ ʙʫʤʘʛʦʡ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʝʘʮʠʜʠʬʠʢʘʮʠʷ ʣʠʩʪʘ ʧʨʦʚʝʜʝʥʘ ʨʘʩʧʳʣʝʥʠʝʤ ʱʝʣʦʯʥʦʛʦ ʙʫ-

ʬʝʨʘ ʤʘʨʢʠ çBookkeeperè. ɿʥʘʯʝʥʠʝ pʅ ʧʦʩʣʝ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʨʘʚʥʦ 

6,8. 

ɿʘʪʝʤ ʣʠʩʪ ʧʨʦʜʫʙʣʠʨʦʚʘʥ ʥʘ ʷʧʦʥʩʢʫʶ ʙʫʤʘʛʫ ʤʘʨʢʠ çJapicoè 

N 642181 c ʧʦʤʦʱʴʶ ʧʰʝʥʠʯʥʦʛʦ ʢʣʝʷ ʠ ʦʪʧʨʝʩʩʦʚʘʥ ʤʝʞʜʫ ʩʫʢʦʥ-

ʢʘʤʠ ʜʦ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʚʳʨʘʚʥʠʚʘʥʠʷ (ʩʤ. ʨʠʩ.12). 



ʇʝʨʚʳʡ ʦʧʳʪ ʨʝʩʪʘʚʨʘʮʠʠ ʠ ʢʦʥʩʝʨʚʘʮʠʠ ʛʨʘʬʠʯʝʩʢʠʭ é 43 

 

 
ʈʠʩ. 12 (ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ) 

5. ɿʘ ʚʦʜʦʡ. 1927 ʛ. 

ɹʫʤʘʛʘ, ʛʨʘʬʠʪ. 20,5 x 26.8 ʩʤ. 

ʈʠʩʫʥʦʢ ʷʚʣʷʝʪʩʷ ʵʩʢʠʟʦʤ ʢ ʠʟʚʝʩʪʥʦʡ ʞʠʚʦʧʠʩʥʦʡ ʨʘʙʦʪʝ çʂ 

ʨʦʜʥʠʢʫè (ʩʤ. ʨʠʩ.13). ʆʙʘ ʚʘʨʠʘʥʪʘ ʉʘʨʴʷʥ ʩʦʟʜʘʣ ʚ ʇʘʨʠʞʝ. ʕʩʢʠʟ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥ-

ʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʠʜʝʠ ʨʘʙʦʪʳ.  

ʉʦʟʜʘʚʘʷ ʵʪʫ ʨʘʙʦʪʫ, ʉʘʨʴʷʥ ʞʝʣʘʣ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘ ʧʝʨʩʦʥʘʣʴ-

ʥʦʡ ʚʳʩʪʘʚʢʝ ʚ ʇʘʨʠʞʝ ʩʚʦʡ ʚʦʩʪʦʯʥʳʡ ʧʝʨʠʦʜ, ʧʨʠʥʝʩʰʠʡ ʝʤʫ 

ʙʦʣʴʰʫʶ ʠʟʚʝʩʪʥʦʩʪʴ. ʇʦʜʣʠʥʥʳʡ ʜʫʭ ɺʦʩʪʦʢʘ ʚʦʩʩʦʟʜʘʥ ʟʜʝʩʴ ʥʘ 

ʦʩʥʦʚʝ ʩʚʦʝʦʙʨʘʟʠʷ ʘʨʤʷʥʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ.  

ɾʝʥʱʠʥʘ ʥʘʧʨʘʚʣʷʝʪʩʷ ʢ ʨʦʜʥʠʢʫ, ʭʘʨʘʢʪʝʨʥʳʤ ʞʝʩʪʦʤ ʧʨʠ-

ʜʝʨʞʠʚʘʷ ʥʘ ʧʣʝʯʝ ʢʫʚʰʠʥ. ʅʝ ʪʦʣʴʢʦ ʪʝʤʘʪʠʢʘ, ʥʦ ʠ ʚʩʷ ʩʪʠʣʠʩʪʠʢʘ 

ʨʘʙʦʪʳ ʚʳʜʝʨʞʘʥʘ ʚ ʚʦʩʪʦʯʥʦʤ ʢʣʶʯʝ. ʂʦʤʧʦʟʠʮʠʷ ʩʪʨʦʠʪʩʷ ʥʘ 

ʩʦʯʝʪʘʥʠʠ ʩʪʘʪʠʢʠ ʠ ʜʠʥʘʤʠʢʠ. ɼʝʨʝʚʦ ʨʘʩʪʝʪ ʠʟ ʟʝʤʣʠ, ʘ ʩʚʦʠʤʠ 

ʚʝʪʚʷʤʠ ʦʥʦ ʫʩʪʨʝʤʣʝʥʦ ʚʧʨʘʚʦ, ʩʣʦʚʥʦ ʚʪʦʨʷ ʧʦʩʪʫʧʠ ʞʝʥʱʠʥʳ. 

ʊʦʨʩ ʞʝʥʱʠʥʳ ʢʘʞʝʪʩʷ ʚʳʩʝʯʝʥʥʳʤ ʠʟ ʢʘʤʥʷ, ʢʘʢ ʥʘ ʜʨʝʚʥʠʭ 

ʙʘʨʝʣʴʝʬʘʭ, ʘ ʰʘʛ ʝʝ ʣʝʛʦʢ ʠ ʨʠʪʤʠʯʝʥ. ʕʪʦʪ ʨʠʪʤ ʧʦʚʪʦʨʷʝʪʩʷ ʠ ʚ 

ʜʚʠʞʝʥʠʠ ʣʘʧʦʢ, ʠʜʫʱʝʡ ʟʘ ʞʝʥʱʠʥʦʡ ʩʦʙʘʯʢʠ. ɽʸ ʣʘʧʢʠ ʧʝʨʝʢʨʝ-

ʱʠʚʘʶʪʩʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʪʘʢ, ʯʪʦ ʦʙʨʘʟʫʶʪ ʭʘʨʘʢʪʝʨʥʳʡ ʦʨʥʘʤʝʥʪ ʚ 

ʚʠʜʝ ʛʦʨ. ɺ ʨʠʩʫʥʢʝ ʉʘʨʴʷʥ ʚʳʧʠʩʘʣ ʝʛʦ ʧʨʷʤʦ ʧʦʜ ʣʘʧʢʘʤʠ ʩʦ-

ʙʘʯʢʠ. ɸ ʚ ʞʠʚʦʧʠʩʥʦʤ ʚʘʨʠʘʥʪʝ ʵʪʦʪ ʦʨʥʘʤʝʥʪ ʧʝʨʝʥʝʩʝʥ ʥʘ ʧʦʜʦʣ 

ʶʙʢʠ ʞʝʥʱʠʥʳ ʩ ʢʫʚʰʠʥʦʤ (ʨʠʩ.13). 



44 ʕʣʠʘʟʷʥ ɻ., ʉʘʨʴʷʥ ʉ. 

 

 
ʈʠʩ. 13  

ʂ ʨʦʜʥʠʢʫ ( ɾʠʚʦʧʠʩʴ) 

ʆʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʆʙʱʝʝ ʧʦʞʝʣʪʝʥʠʝ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ, ʩʣʝʚʘ ʠ ʚʥʠʟʫ ʠʤʝʶʪʩʷ 

ʫʪʨʘʪʳ ʠ ʨʘʟʨʳʚʳ, ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʚʝʪʰʘʥʠʝ ʙʫʤʘʛʠ. ʂʠʩʣʦʪʥʦʩʪʴ 

ʙʫʤʘʛʠ (pʅ) ʨʘʚʥʘ 4 (ʩʤ. ʨʠʩ.14, 15). 

 
ʈʠʩ. 14 (ʜʦ ʨʝʩʪʘʚʨʘʮʠʠ) 

 

ʈʠʩ. 15 (ʦʙʦʨʦʪʥʘʷ ʩʪʦʨʦʥʘ ʧʦʩʣʝ 
ʨʝʩʪʘʚʨʘʮʠʠ) 

ʇʨʦʜʝʣʘʥʥʘʷ ʨʘʙʦʪʘ 

ʉ ʦʙʦʨʦʪʥʦʡ ʩʪʦʨʦʥʳ ʣʠʩʪʘ ʧʨʦʚʝʜʝʥʘ ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʩ 

ʧʦʤʦʱʴʶ ʨʝʟʠʥʦʚʦʡ ʧʫʜʨʳ ʤʘʨʢʠ çWishabè. 

ʂʨʘʷ ʙʫʤʘʛʠ ʦʪʨʝʩʪʘʚʨʠʨʦʚʘʥʳ 2-ʭ ʤʠʣʣʠʤʝʪʨʦʚʦʡ ʷʧʦʥʩʢʦʡ 

ʙʫʤʘʛʦʡ çMIMOè ʠ ʯʘʡʥʦʡ ʙʫʤʘʛʦʡ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʝʘʮʠʜʠʬʠʢʘʮʠʷ ʣʠʩʪʘ ʧʨʦʚʝʜʝʥʘ ʨʘʩʧʳʣʝʥʠʝʤ ʱʝʣʦʯʥʦʛʦ ʙʫ-

ʬʝʨʘ ʤʘʨʢʠ çBookkeeperè.  

ɿʘʪʝʤ ʣʠʩʪ ʙʳʣ ʦʪʧʨʝʩʩʦʚʘʥ. ɿʥʘʯʝʥʠʝ ʈʅ ʧʦʩʣʝ ʥʝʡʪʨʘʣʠʟʘʮʠʠ 

ʨʘʚʥʦ 6,0. 



ʇʝʨʚʳʡ ʦʧʳʪ ʨʝʩʪʘʚʨʘʮʠʠ ʠ ʢʦʥʩʝʨʚʘʮʠʠ ʛʨʘʬʠʯʝʩʢʠʭ é 45 

 

ʏʝʨʝʟ 24 ʯʘʩʘ ʧʨʦʚʝʜʝʥʘ ʧʦʚʪʦʨʥʘʷ ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʠ ʦʪʧʨʝʩʩʦʚ-

ʢʘ. ɿʥʘʯʝʥʠʝ pʅ ʧʦʜʥʷʣʦʩʴ ʜʦ 6,6. 

ɿʘʪʝʤ ʣʠʩʪ ʧʨʦʜʫʙʣʠʨʦʚʘʥ ʥʘ ʷʧʦʥʩʢʫʶ ʙʫʤʘʛʫ ʤʘʨʢʠ çJapicoè 

N 642181 c ʧʦʤʦʱʴʶ ʧʰʝʥʠʯʥʦʛʦ ʢʣʝʷ ʠ ʦʪʧʨʝʩʩʦʚʘʥ (ʩʤ. ʨʠʩ.16). 

 
ʈʠʩ. 16 (ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ) 

6. ɸʚʪʦʧʦʨʪʨʝʪ. ʕʩʢʠʟ. 1909 ʛ. 

ɹʫʤʘʛʘ, ʛʨʘʬʠʪ. 21 x 18 ʩʤ. 

ʈʠʩʫʥʦʢ ʷʚʣʷʝʪʩʷ ʵʩʢʠʟʦʤ ʢ ʠʟʚʝʩʪʥʦʤʫ ʘʚʪʦʧʦʨʪʨʝʪʫ ʉʘʨʴʷʥʘ, 

ʥʘʧʠʩʘʥʥʦʤʫ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ ʚ 1909 ʛʦʜʫ, ʚ ʪʝʭʥʠʢʝ ʪʝʤʧʝʨʳ ʥʘ 

ʢʘʨʪʦʥʝ (ʩʤ. ʨʠʩ.17). ʆʜʠʥ ʠʟ ʥʠʭ ʥʘʭʦʜʠʪʩʷ ʚ ɼʦʤʝ-ʤʫʟʝʝ ʭʫʜʦʞʥʠ-

ʢʘ, ʚ ɽʨʝʚʘʥʝ, ʘ ʚʪʦʨʦʡ ï ʚ ʊʨʝʪʴʷʢʦʚʩʢʦʡ ʛʘʣʝʨʝʝ, ʚ ʄʦʩʢʚʝ.  

 
ʈʠʩ. 17 

ɸʚʪʦʧʦʨʪʨʝʪ (ʊʝʤʧʝʨʘ) 



46 ʕʣʠʘʟʷʥ ɻ., ʉʘʨʴʷʥ ʉ. 

 

ʍʫʜʦʞʥʠʢ ʠʟʦʙʨʘʞʘʝʪ ʩʝʙʷ ʥʘ ʣʦʥʝ ʧʨʠʨʦʜʳ. ʉʚʦʸ ʧʦʛʨʫʜʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʉʘʨʴʷʥ ʧʦʤʝʱʘʝʪ ʚ ʥʝʢʦʪʦʨʦʤ ʩʤʝʱʝʥʠʠ ʦʪ ʮʝʥʪʨʘ 

ʚʣʝʚʦ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʥʦʚʘʪʦʨʩʢʦʤʫ 

ʨʝʰʝʥʠʶ ʧʝʨʩʧʝʢʪʠʚʳ. ʈʠʩʫʥʦʢ ʧʝʨʝʜʘʝʪ ʦʩʦʙʝʥʥʦʩʪʴ ʪʘʢʦʛʦ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʟʘʢʣʶʯʝʥʘ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ 

ʠʜʝʷ ʧʨʦʠʟʚʝʜʝʥʠʷ. 

ʆʩʦʟʥʘʥʠʝ ʩʚʦʝʡ ʪʚʦʨʯʝʩʢʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ, ʩʚʦʝʡ ʤʠʩʩʠʠ ʚ 

ʠʩʢʫʩʩʪʚʝ ʫ ʉʘʨʴʷʥʘ ʙʳʣʦ ʩʦʧʨʷʞʝʥʦ ʩ ʧʦʟʥʘʥʠʝʤ ʪʘʡʥ ʠ ʟʘʢʦʥʦʚ 

ʧʨʠʨʦʜʳ, ʚʩʝʣʝʥʥʦʡ. ɺ ʟʘʧʠʩʥʦʡ ʢʥʠʞʢʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʤʦʞʥʦ 

ʚʩʪʨʝʪʠʪʴ ʤʳʩʣʠ ʭʫʜʦʞʥʠʢʘ ʦ ʪʦʤ, ʯʪʦ ʩʦʣʥʮʝ ʚʩʝʛʜʘ ʦʪʜʘʸʪ ʟʝʤʣʝ 

ʩʚʝʪ ʠ ʪʝʧʣʦ, ʥʠʯʝʛʦ ʥʝ ʦʞʠʜʘʷ ʚʟʘʤʝʥ. ɼʘʞʝ ʧʦʩʣʝ ʦʙʣʘʯʥʦʡ, 

ʜʦʞʜʣʠʚʦʡ ʧʦʛʦʜʳ ʩʦʣʥʮʝ ʩʥʦʚʘ ʚʳʭʦʜʠʪ ʠʟ-ʟʘ ʪʫʯ ʠ ʦʩʚʝʱʘʝʪ ʤʠʨ ʩ 

ʧʨʝʞʥʝʡ ʩʠʣʦʡ.  

ʕʪʘ ʠʜʝʷ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʦʡ ʪʚʦʨʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʭʫʜʦʞʥʠʢʘ, 

ʯʪʦ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʚʳʨʘʞʝʥʦ ʚ ʢʨʘʩʦʯʥʦʡ ʧʘʣʠʪʨʝ ʞʠʚʦʧʠʩʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʘʚʪʦʧʦʨʪʨʝʪʘ. ʇʦʜʦʙʥʦ ʩʦʣʥʮʫ ʠʩʢʫʩʩʪʚʦ ʉʘʨʴʷʥʘ ʚʩʝʛʜʘ 

ʷʨʢʦ ʠ ʧʦʣʥʦ ʥʝʠʩʩʷʢʘʝʤʦʛʦ ʦʧʪʠʤʠʟʤʘ.  

ʆʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʆʙʱʝʝ ʧʦʞʝʣʪʝʥʠʝ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʙʦʪʳ, ʩ ʦʙʦʨʦʪʥʦʡ ʩʪʦ-

ʨʦʥʳ, ʠʤʝʶʪʩʷ ʩʣʝʜʳ ʩʪʘʨʦʡ ʙʫʤʘʛʠ, ʥʘ ʢʦʪʦʨʫʶ ʙʳʣ ʧʨʠʢʣʝʝʥ 

ʦʙʲʝʢʪ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʢʣʝʡʢʘ ʩʜʝʣʘʥʘ ʩ ʧʦʤʦʱʴʶ ʢʘʥʮʝʣʷʨ-

ʩʢʦʛʦ ʢʣʝʷ, ʥʘ ʣʠʮʝʚʦʡ ʩʪʦʨʦʥʝ ʧʨʦʠʟʦʰʣʦ ʦʙʝʩʮʚʝʯʠʚʘʥʠʝ ʦʩʥʦʚʳ. 

ʉ ʦʙʦʨʦʪʥʦʡ ʩʪʦʨʦʥʳ ʦʩʪʘʣʠʩʴ ʩʣʝʜʳ ʣʠʧʢʦʡ ʣʝʥʪʳ, ʢʦʥʪʫʨʳ 

ʩʣʝʜʦʚ ʚʳʨʠʩʦʚʳʚʘʶʪʩʷ ʠ ʥʘ ʣʠʮʝʚʦʡ ʩʪʦʨʦʥʝ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʣʠʩʪʘ ʠʤʝʶʪʩʷ ʫʪʨʘʪʳ ʠ ʨʘʟʨʳʚʳ. ʂʠʩʣʦʪʥʦʩʪʴ ʙʫʤʘʛʠ ʨʘʚʥʘ 5 (ʩʤ. 

ʨʠʩ.18). 

 
ʈʠʩ. 18 (ʜʦ ʨʝʩʪʘʚʨʘʮʠʠ) 



ʇʝʨʚʳʡ ʦʧʳʪ ʨʝʩʪʘʚʨʘʮʠʠ ʠ ʢʦʥʩʝʨʚʘʮʠʠ ʛʨʘʬʠʯʝʩʢʠʭ é 47 

 

ʇʨʦʜʝʣʘʥʥʘʷ ʨʘʙʦʪʘ 

ʉ ʦʙʦʨʦʪʥʦʡ ʩʪʦʨʦʥʳ ʣʠʩʪʘ ʧʨʦʚʝʜʝʥʘ ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʩ 

ʧʦʤʦʱʴʶ ʨʝʟʠʥʦʚʦʡ ʢʨʦʰʢʠ ʤʘʨʢʠ çWishabè. 

ʋʜʘʣʝʥʠʝ ʧʷʪʝʥ ʦʪ ʣʠʧʢʦʡ ʣʝʥʪʳ ʧʨʦʚʝʜʝʥʦ ʪʦʯʝʯʥʳʤ 

ʪʘʤʧʦʥʠʨʦʚʘʥʠʝʤ ʪʦʣʫʦʣʦʤ. 

ʉ ʮʝʣʴʶ ʦʪʙʝʣʠʚʘʥʠʷ ʣʠʩʪ ʦʩʪʦʨʦʞʥʦ ʧʨʦʤʳʪ ʥʘ ʧʦʜʣʦʞʢʝ ʚ 

ʚʘʥʥʦʯʢʝ ʩ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʧʦʩʣʝ ʦʧʦʣʘʩʢʠʚʘʥʠʷ ʦʩʪʘʚ-

ʣʝʥ ʚ ʚʦʜʝ ʧʦʜ ʋʌ ʣʫʯʘʤʠ ʨʪʫʪʥʦ-ʢʚʘʨʮʝʚʦʡ ʣʘʤʧʳ ʇʈʂ-4 ʚ ʪʝʯʝ-

ʥʠʝ 2-ʭ ʯʘʩʦʚ. 

ɿʘʪʝʤ ʦʩʪʘʪʢʠ ʚʣʘʛʠ ʫʜʘʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ 

ʙʫʤʘʛʠ ʠ ʧʨʦʚʝʜʝʥʘ ʜʝʘʮʠʜʠʬʠʢʘʮʠʷ ʨʘʩʧʳʣʝʥʠʝʤ ʱʝʣʦʯʥʦʛʦ ʙʫʬʝ-

ʨʘ, ʤʘʨʢʠ çBookkeeperè.  

ʂʨʘʷ ʙʫʤʘʛʠ ʦʪʨʝʩʪʘʚʨʠʨʦʚʘʥʳ 2-ʭ ʤʠʣʣʠʤʝʪʨʦʚʦʡ ʷʧʦʥʩʢʦʡ 

ʙʫʤʘʛʦʡ çMIMOè ʠ ʯʘʡʥʦʡ ʙʫʤʘʛʦʡ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɿʘʪʝʤ ʣʠʩʪ ʙʳʣ ʦʪʧʨʝʩʩʦʚʘʥ ʠ ʧʨʦʜʫʙʣʠʨʦʚʘʥ ʥʘ ʷʧʦʥʩʢʫʶ 

ʙʫʤʘʛʫ ʤʘʨʢʠ çJapicoè N 642181. 

ʇʦʢʘʟʘʪʝʣʴ pʅ ʧʦʩʣʝ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʨʘʚʝʥ 7,00 (ʩʤ. ʨʠʩ. 19). 

 
ʈʠʩ. 19 (ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ) 

7. ʇʦʨʪʨʝʪ ɽʛʠʰʝ ʏʘʨʝʥʮʘ. 1934 ʛ  

ɹʫʤʘʛʘ, ʨʝʪʫʰʴ, ʩʘʥʛʠʥʘ. 26,5 x 21 ʩʤ. 

ɺ 1933 ʛʦʜʫ ʠʟʜʘʪʝʣʴʩʪʚʦ çʉʦʚʝʪʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘè ʚʳʧʫʩʪʠʣʦ ʚ 

ʩʚʝʪ ʨʦʤʘʥ ɽ. ʏʘʨʝʥʮʘ çʉʪʨʘʥʘ ʅʘʠʨʠè ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʚ ʦʬʦʨʤ-

ʣʝʥʠʠ ʄ. ʉʘʨʴʷʥʘ. ʂʨʦʤʝ ʵʩʢʠʟʘ ʢ ʦʙʣʦʞʢʝ ʭʫʜʦʞʥʠʢ ʩʦʟʜʘʣ ʵʪʦʪ 



48 ʕʣʠʘʟʷʥ ɻ., ʉʘʨʴʷʥ ʉ. 

 

ʛʨʘʬʠʯʝʩʢʠʡ ʧʦʨʪʨʝʪ ʧʠʩʘʪʝʣʷ, ʭʨʘʥʷʱʠʡʩʷ ʚ ɼʦʤʝ-ʤʫʟʝʝ ʄ. ʉʘʨʴʷʥʘ, 

ʘ ʪʘʢʞʝ ʪʨʠ ʠʣʣʶʩʪʨʘʮʠʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʬʦʥʜʝ ɼʦʤʘ-ʤʫʟʝʷ ɽ. ʏʘʨʝʥ-

ʮʘ. ʇʦʨʪʨʝʪ ʚʳʧʦʣʥʝʥ ʥʘ ʪʦʥʢʦʡ ʙʫʤʘʛʝ. ʉʫʜʷ ʧʦ ʟʫʙʯʠʢʘʤ ʥʘ ʣʝʚʦʤ 

ʢʨʘʝ, ʵʪʦ ʙʳʣ ʣʠʩʪ ʠʟ ʙʣʦʢʥʦʪʘ. ʆʯʝʚʠʜʥʦ, ʧʦʟʜʥʝʝ ʦʥ ʙʳʣ ʧʨʠʢʣʝʝʥ 

ʥʘ ʜʨʫʛʫʶ ʦʩʥʦʚʫ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʪʨʝʙʦʚʘʥʠʷʤ ʭʨʘʥʝʥʠʷ.  

ʇʦʨʪʨʝʪ ʥʝʦʙʳʯʝʥ ʜʣʷ ʢʥʠʞʥʦʡ ʛʨʘʬʠʢʠ. ɼʠʥʘʤʠʯʥʳʡ ʨʘʟʚʦʨʦʪ 

ʬʠʛʫʨʳ ʚ ʪʨʠ ʯʝʪʚʝʨʪʠ, ʬʠʣʦʩʦʬʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʣʠʮʘ, ʚ ʨʫʢʘʭ ʯʸʪʢʠ 

ï ʚʩʸ ʵʪʦ ʥʘʩʪʨʘʠʚʘʝʪ ʯʠʪʘʪʝʣʷ ʥʘ ʧʦʩʪʠʞʝʥʠʝ ʛʣʫʙʦʢʦʤʳʩʣʝʥʥʦʛʦ 

ʪʝʢʩʪʘ ʨʦʤʘʥʘ. 

ʆʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʈʘʙʦʪʘ ʥʘʢʣʝʝʥʘ ʥʘ ʜʨʫʛʫʶ ʦʩʥʦʚʫ ʠ ʢʘʨʪʦʥ. ʅʠʞʥʠʡ ʧʨʘʚʳʡ 

ʫʛʦʣ ʧʦʚʨʝʞʜʝʥ. ʂʠʩʣʦʪʥʦʩʪʴ ʙʫʤʘʛʠ ʨʘʚʥʘ 5 (ʩʤ. ʨʠʩ. 20). 

 
ʈʠʩ. 20 (ʜʦ ʨʝʩʪʘʚʨʘʮʠʠ) 

ʇʨʦʜʝʣʘʥʥʘʷ ʨʘʙʦʪʘ 

ʅʠʞʥʠʝ ʫʛʣʳ ʦʪʜʝʣʝʥʳ ʩʫʭʠʤ ʩʧʦʩʦʙʦʤ ï ʪʝʬʣʦʥʦʚʳʤ ʰʧʘ-

ʪʝʣʝʤ. ɺʝʨʭʥʠʝ ʫʛʣʳ ʦʪʜʝʣʝʥʳ ʩ ʦʙʦʨʦʪʥʦʡ ʩʪʦʨʦʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʤʫʯʥʦʛʦ ʢʣʝʷ, ʧʫʪʝʤ ʦʩʪʦʨʦʞʥʦʛʦ ʩʦʩʢʘʙʣʠʚʘʥʠʷ ʧʦʜʣʦʞʢʠ ʦʪ 

ʦʩʥʦʚʥʦʛʦ ʩʣʦʷ.  

ɼʝʘʮʠʜʠʬʠʢʘʮʠʷ ʣʠʩʪʘ ʧʨʦʚʝʜʝʥʘ ʨʘʩʧʳʣʝʥʠʝʤ ʱʝʣʦʯʥʦʛʦ ʙʫ-

ʬʝʨʘ ʤʘʨʢʠ çBookkeeperè. ʂʠʩʣʦʪʥʦʩʪʴ ʙʫʤʘʛʠ ʧʦʩʣʝ ʥʝʡʪʨʘʣʠʟʘʮʠʠ 

ʨʘʚʥʘ 6,8. 

ʂʨʘʷ ʙʫʤʘʛʠ ʦʪʨʝʩʪʘʚʨʠʨʦʚʘʥʳ 2-ʭ ʤʠʣʣʠʤʝʪʨʦʚʦʡ ʷʧʦʥʩʢʦʡ 

ʙʫʤʘʛʦʡ çMIMOè ʠ ʯʘʡʥʦʡ ʙʫʤʘʛʦʡ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɿʘ-

ʪʝʤ ʦʙʲʝʢʪ ʙʳʣ ʦʪʧʨʝʩʩʦʚʘʥ (ʩʤ. ʨʠʩ. 21). 



ʇʝʨʚʳʡ ʦʧʳʪ ʨʝʩʪʘʚʨʘʮʠʠ ʠ ʢʦʥʩʝʨʚʘʮʠʠ ʛʨʘʬʠʯʝʩʢʠʭ é 49 

 

 

ʈʠʩ. 21 (ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ) 

ʅʝ ʩʣʫʯʘʡʥʦ ʧʝʨʚʝʥʩʪʚʦ ʨʝʩʪʘʚʨʘʮʠʠ ʚ ʄʘʪʝʥʘʜʘʨʘʥʝ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʧʨʠʥʘʜʣʝʞʠʪ ʄ. ʉʘʨʴʷʥʫ. ɺʩʝ ʚʦʟʚʨʘʱʘʝʪʩʷ ʥʘ 

ʢʨʫʛʠ ʩʚʦʠ. ɺʝʜʴ ʠʤʝʥʥʦ ʧʦʩʝʱʝʥʠʝ ʕʯʤʠʘʜʟʠʥʩʢʦʛʦ ʄʘʪʝʥʘʜʘʨʘʥʘ 

ʚ 1901 ʛʦʜʫ ʩʪʘʣʦ ʜʣʷ ʭʫʜʦʞʥʠʢʘ ʪʝʤ ʤʦʱʥʳʤ ʪʚʦʨʯʝʩʢʠʤ ʠʤ-

ʧʫʣʴʩʦʤ, ʢʦʪʦʨʳʡ ʦʥ ʧʨʦʥʝʩ ʯʝʨʝʟ ʚʩʝ ʩʚʦʝ ʪʚʦʨʯʝʩʪʚʦ ʠ ʨʘʟʚʠʣ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʢʣʶʯʝ, ʚ ʥʦʚʦʤ ʢʘʯʝʩʪʚʝ. ʍʫʜʦʞʥʠʢ ʚʳʧʦʣʥʠʣ ʧʦʩ-

ʪʘʚʣʝʥʥʫʶ ʚ ʥʘʯʘʣʝ ʩʚʦʝʛʦ ʧʫʪʠ ʮʝʣʴ ʜʦʙʠʪʴʩʷ çʪʦʡ ʪʨʫʜʥʦʡ ʣʝʛʢʦʩ-

ʪʠ, ʢʦʪʦʨʘʷ ʧʨʠʩʫʱʘ ʚʝʣʠʢʠʤ ʤʘʩʪʝʨʘʤ ʚʩʝʭ ʚʨʝʤʝʥè. ʀ ʚ ʦʩʥʦʚʝ 

ʣʝʛʢʦʩʪʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʩʪʠʣʷ ʉʘʨʴʷʥʘ ʣʝʞʠʪ ʥʝ ʧʨʠʤʠʪʠʚʠʟʤ 

ʠʣʠ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ, ʢʘʢ ʦʧʨʝʜʝʣʷʶʪ ʥʝʢʦʪʦʨʳʝ ʢʨʠʪʠʢʠ, ʘ ʤʳʰ-

ʣʝʥʠʝ, ʚʦʩʭʦʜʷʱʝʝ ʢ ʘʨʤʷʥʩʢʦʤʫ ʩʨʝʜʥʝʚʝʢʦʚʦʤʫ ʠʩʢʫʩʩʪʚʫ. ʕʪʦ 

ʩʚʦʝʦʙʨʘʟʥʳʡ ʷʟʳʢ ʩʠʤʚʦʣʠʯʝʩʢʠʭ ʟʥʘʢʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʥʝʩʝʪ 

ʚ ʩʝʙʝ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʩʥʦʚʥʳʭ ʥʝʧʨʝʭʦʜʷʱʠʭ ʮʝ-

ʥʦʩʪʷʭ ʠ ʠʜʝʷʭ ʙʳʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ.  

ʆʩʦʙʝʥʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʷʚʠʣʘʩʴ ʧʨʠʝʤʩʪʚʝʥʥʦʩʪʴ ʜʨʝʚ-

ʥʝʡ ʪʨʘʜʠʮʠʠ ʚ ʢʥʠʞʥʦʡ ʛʨʘʬʠʢʝ ʉʘʨʴʷʥʘ. ʉʦʭʨʘʥʠʣʠʩʴ ʪʦʣʴʢʦ ʪʨʠ 

ʠʣʣʶʩʪʨʘʮʠʠ ʉʘʨʴʷʥʘ ʢ ʧʦʵʤʝ ɸ. ʀʩʘʘʢʷʥʘ çɸʙʫʣ ɸʣʘ ʄʘʘʨʠè. 

ʆʩʪʘʣʴʥʳʝ ʙʳʣʠ ʫʪʝʨʷʥʳ ʚ ʪʠʧʦʛʨʘʬʠʠ, ʠ ʦʩʪʘʣʠʩʴ ʣʠʰʴ ʠʭ ʚʦʩ-

ʧʨʦʠʟʚʝʜʝʥʠʷ. ɺ ʬʦʥʜ ɼʦʤʘ-ʤʫʟʝʷ ʄ. ʉʘʨʴʷʥʘ ʵʪʠ ʪʨʠ ʠʣʣʶʩʪʨʘʮʠʠ 

ʧʦʩʪʫʧʠʣʠ ʚ 1972 ʛʦʜʫ. ʆʥʠ ʙʳʣʠ ʧʨʠʦʙʨʝʪʝʥʳ ʫ ʉ. ʄʥʘʮʘʢʘʥʷʥʘ. 

ɼʚʝ ʠʟ ʥʠʭ ʙʳʣʠ ʦʪʨʝʩʪʘʚʨʠʨʦʚʘʥʳ ʚ ʄʘʪʝʥʘʜʘʨʘʥʝ. 

 ʕʪʠ ʥʝʙʦʣʴʰʠʝ ʧʦ ʨʘʟʤʝʨʫ ʛʨʘʬʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʫʜʠʚʠʪʝʣʴʥʦ 

ʜʦʩʪʦʚʝʨʥʦ ʠ ʢʨʘʩʦʯʥʦ ʩʦʟʜʘʶʪ ʧʝʨʝʜ ʛʣʘʟʘʤʠ ʦʧʘʣʝʥʥʫʶ ʩʦʣʥʮʝʤ 

ʧʫʩʪʳʥʶ ʠ ʠʜʫʱʠʝ ʧʦ ʥʝʡ ʢʘʨʘʚʘʥʳ ʚʝʨʙʣʶʜʦʚ. ʇʦʨʘʟʠʪʝʣʝʥ ʣʘʢʦ-

ʥʠʟʤ ʨʠʩʫʥʢʘ ʠ ʮʚʝʪʘ, ʚʦʩʭʦʜʷʱʠʝ ʢ ʩʪʠʣʶ ʚʦʩʪʦʯʥʦʡ ʤʠʥʠʘʪʶʨʳ. 



50 ʕʣʠʘʟʷʥ ɻ., ʉʘʨʴʷʥ ʉ. 

 

8. ʀʣʣʶʩʪʨʘʮʠʷ ʢ ʧʦʵʤʝ ɸ. ʀʩʘʘʢʷʥʘ çɸʙʫʣ ɸʣʘ ʄʘʘʨʠè. 

1935 ʛ.  

ɹʫʤʘʛʘ, ʛʫʘʰʴ, ʘʢʚʘʨʝʣʴ. 18 x 11,1 ʩʤ. 

9. ʀʣʣʶʩʪʨʘʮʠʷ ʢ ʧʦʵʤʝ ɸ. ʀʩʘʘʢʷʥʘ çɸʙʫʣ ɸʣʘ ʄʘʘʨʠè. 1935 ʛ. 

ɹʫʤʘʛʘ, ʘʢʚʘʨʝʣʴ. 18,2 x 11 ʩʤ. 

ʆʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʏʝʪʳʨʝ ʢʦʥʯʠʢʘ ʨʘʙʦʪ ʧʨʠʢʣʝʝʥʳ ʢ ʜʨʫʛʦʡ, ʙʦʣʝʝ ʪʦʣʩʪʦʡ ʙʫʤʘʛʝ. 

ʅʘ ʦʜʥʦʡ ʠʟ ʨʘʙʦʪ ʥʘʙʣʶʜʘʝʪʩʷ ʦʩʳʧʘʥʠʝ ʢʨʘʩʦʯʥʦʛʦ ʩʣʦʷ ʚ ʧʨʘʚʦʤ 

ʚʝʨʭʥʝʤ ʫʛʣʫ. ʂʠʩʣʦʪʥʦʩʪʴ ʙʫʤʘʛʠ ʦʙʝʠʭ ʨʘʙʦʪ ʨʘʚʥʘ 5 (ʨʠʩ. 22, 23). 

 

ʈʠʩ. 23 (ʜʦ ʨʝʩʪʘʚʨʘʮʠʠ) 

 
ʈʠʩ. 23 (ʜʦ ʨʝʩʪʘʚʨʘʮʠʠ) 

ʇʨʦʜʝʣʘʥʥʘʷ ʨʘʙʦʪʘ 

ʀʟʫʯʝʥʠʝ ʢʨʘʩʦʯʥʦʛʦ ʩʣʦʷ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ çNikon SMZ-1000è 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ, ʠ ʦʥ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ 

ʟʘʢʨʝʧʣʝʥʠʠ. 

ʆʙʲʝʢʪʳ ʩʫʭʠʤ ʩʧʦʩʦʙʦʤ ʦʩʪʦʨʦʞʥʦ ʦʪʜʝʣʝʥʳ ʦʪ ʧʦʜʣʦʞʢʠ. ʅʘ 

ʦʙʦʨʦʪʥʦʡ ʩʪʦʨʦʥʝ ʦʜʥʦʛʦ ʠʟ ʨʠʩʫʥʢʦʚ ʠʤʝʝʪʩʷ ʟʘʧʠʩʴ, ʩʜʝʣʘʥʥʘʷ 

ʢʘʨʘʥʜʘʰʦʤ. ʆʙʦʨʦʪʥʘʷ ʩʪʦʨʦʥʘ ʦʯʠʱʝʥʘ ʨʝʟʠʥʦʚʦʡ ʢʨʦʰʢʦʡ ʤʘʨʢʠ 

çWishabè. ɿʘʪʝʤ ʢʘʨʘʥʜʘʰʥʘʷ ʟʘʧʠʩʴ ʟʘʢʨʝʧʣʝʥʘ 5% ʚʦʜʥʳʤ ʨʘʩʪʚʦ-

ʨʦʤ ʛʠʜʨʦʢʩʠʧʨʦʧʠʣʮʝʣʣʶʣʦʟʳ. ɼʝʘʮʠʜʠʬʠʢʘʮʠʷ ʣʠʩʪʦʚ ʧʨʦʚʝʜʝʥʘ 



ʇʝʨʚʳʡ ʦʧʳʪ ʨʝʩʪʘʚʨʘʮʠʠ ʠ ʢʦʥʩʝʨʚʘʮʠʠ ʛʨʘʬʠʯʝʩʢʠʭ é 51 

 

ʨʘʩʧʳʣʝʥʠʝʤ ʱʝʣʦʯʥʦʛʦ ʙʫʬʝʨʘ ʤʘʨʢʠ çBookkeeperè, ʧʦʩʣʝ ʯʝʛʦ 

ʦʙʲʝʢʪʳ ʙʳʣʠ ʦʪʧʨʝʩʩʦʚʘʥʳ.  

ʂʠʩʣʦʪʥʦʩʪʴ ʙʫʤʘʛʠ ʧʦʩʣʝ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʨʘʚʥʘ 7,5 (ʩʤ. ʨʠʩ. 24, 25). 

 
ʈʠʩ. 24 (ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ) 

 
ʈʠʩ. 25 (ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ) 
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ʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʨʫʢʦʧʠʩʝʡ ɻʨʫʟʠʠ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʨʫʢʦʧʠʩʝʡ ɻʨʫʟʠʠ, ʚ ʧʨʦʰʣʦʤ ï ʠʥʩʪʠʪʫʪ 

ʨʫʢʦʧʠʩʝʡ, ʥʘʩʯʠʪʳʚʘʝʪ ʧʦʣʫʚʝʢʦʚʫʶ ʠʩʪʦʨʠʶ. ʆʥ ʦʩʥʦʚʘʥ ʚ 1958 

ʛʦʜʫ ʧʨʦʬʝʩʩʦʨʦʤ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʤ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ɻʨʫʟʠʠ 

ʀʣʴʸʡ ɸʙʫʣʘʜʟʝ. ʉ 2006 ʛʦʜʘ ʩʪʘʣ ʅʘʮʠʦʥʘʣʴʥʳʤ ʮʝʥʪʨʦʤ ʨʫʢʦʧʠ-

ʩʝʡ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʭʨʘʥʠʣʠʱʝ ʫʥʠʢʘʣʴʥʳʭ ʨʫ-

ʢʦʧʠʩʝʡ ʠ ʘʨʭʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʤʫʟʝʡ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ 

ʫʯʨʝʞʜʝʥʠʝ. ɿʜʝʩʴ ʩʦʙʨʘʥʦ ʦʢʦʣʦ 10 000 ʛʨʫʟʠʥʩʢʠʭ (ʠʟ ʥʠʭ 4000 

ʧʘʣʠʤʧʩʝʩʪʥʳʭ ʣʠʩʪʦʚ) ʨʫʢʦʧʠʩʝʡ V-XIX  ʚʚ., 4000 ʠʥʦʩʪʨʘʥʥʳʭ 

(ʝʚʨʦʧʝʡʩʢʠʭ, ʪʫʨʝʮʢʠʭ, ʧʝʨʩʠʜʩʢʠʭ, ʘʨʤʷʥʩʢʠʭ, ʝʚʨʝʡʩʢʠʭ, ʤʦʥ-

ʛʦʣʴʩʢʠʭ, ʵʬʠʦʧʩʢʠʭ ʠ ʪ. ʜ.) ʨʫʢʦʧʠʩʝʡ, 40 000 ʛʨʫʟʠʥʩʢʠʭ ʠ 5 000 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ X-XIX  ʚʚ. ɺ ʬʦʥʜʘʭ ʙʦʛʘʪʦʡ 

ʙʠʙʣʠʦʪʝʢʠ ʭʨʘʥʠʪʩʷ ʪʘʢʞʝ ʢʦʣʣʝʢʮʠʷ ʨʝʜʢʠʭ ʩʪʘʨʦʧʝʯʘʪʥʳʭ ʢʥʠʛ. 



ʇʨʠʥʮʠʧʳ ʭʨʘʥʝʥʠʷ ʠ ʢʦʥʩʝʨʚʘʮʠʠ ʨʫʢʦʧʠʩʥʳʭé 53 

 

 

ʄʝʤʦʨʠʘʣʴʥʳʡ ʢʘʙʠʥʝʪ 

ɺ ʮʝʥʪʨʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʤʝʤʦʨʠʘʣʴʥʳʝ ʢʘʙʠʥʝʪʳ ʚʳʜʘʶʱʠʭʩʷ 

ʫʯʸʥʳʭ ʠ ʜʝʷʪʝʣʝʡ ɻʨʫʟʠʠ. ʀʤʝʶʪʩʷ ʯʠʪʘʣʴʥʳʝ ʠ ʚʳʩʪʘʚʦʯʥʳʡ 

ʟʘʣʳ. ʇʨʦʚʦʜʠʪʩʷ ʝʞʝʛʦʜʥʳʡ ʢʦʥʢʫʨʩ ʢʘʣʣʠʛʨʘʬʠʠ, ʣʝʪʥʠʝ ʰʢʦʣʳ 

çɻʨʫʟʠʥʩʢʘʷ ʧʠʩʴʤʝʥʥʦʩʪʴè, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ, ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʧʠʩʴʤʝʥʥʦʛʦ ʥʘʩʣʝʜʠʷ ʩʪʨʘʥʳ. ɺ ʮʝʥʪʨʝ 

ʯʘʩʪʦ ʧʨʦʚʦʜʷʪʩʷ ʚʳʩʪʘʚʢʠ ʠ ʨʘʟʥʳʝ ʥʘʫʯʥʳʝ, ʧʦʧʫʣʷʨʥʳʝ ʠ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʠ ʩʦʭʨʘ-

ʥʝʥʠʶ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʘʷ ʠ ʠʟʜʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʨʝʞʜʝʥʠʷ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʘ 

ʠ ʧʦʧʫʣʷʨʥʘ ʚ ʥʘʫʯʥʳʭ ʢʨʫʛʘʭ ʢʘʢ ʚ ɻʨʫʟʠʠ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ. ɺ 

ʮʝʥʪʨʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʣʘʙʦʨʘʪʦʨʠʷ ʦʮʠʬʨʦʚʢʠ, ʣʘʙʦʨʘʪʦʨʠʷ ʨʝʩʪʘʚ-

ʨʘʮʠʠ ʠ ʢʦʥʩʝʨʚʘʮʠʠ, ʘ ʪʘʢʞʝ ï ʦʪʜʝʣ ʧʨʝʧʘʨʘʮʠʠ, ʛʜʝ ʧʨʦʭʦʜʷʪ 

ʦʙʨʘʙʦʪʢʫ ʠ ʦʯʠʩʪʢʫ ʥʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʜʦ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʚ ʭʨʘ-

ʥʠʣʠʱʘʭ ʠ ʬʦʥʜʘʭ ʮʝʥʪʨʘ. 

ɺ ʨʘʙʦʪʝ ʧʦ ʩʦʭʨʘʥʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʥʝʠʟʤʝʥʥʦ ʜʝʡʩʪʚʫʝʪ ʧʨʠʥ-

ʮʠʧ çʥʝ ʥʘʚʨʝʜʠè, ʘ ʪʘʢʞʝ ʧʨʠʥʮʠʧ ʩʦʭʨʘʥʥʦʩʪʠ ʠʭ ʦʨʠʛʠʥʘʣʴʥʦʛʦ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʚʠʜʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʝʩ-

ʪʘʚʨʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ. 
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ʉʪʘʞʝʨ ʚ ʧʨʦʮʝʩʩʝ ʨʝʩʪʘʚʨʘʮʠʠ 

 

ʉʧʝʮʠʘʣʠʩʪ ʧʦ ʧʝʨʝʧʣʝʪʘʤ 

 

ʇʨʝʧʘʨʘʮʠʦʥʥʘʷ ʤʘʩʪʝʨʩʢʘʷ 

 

ʃʘʙʦʨʘʪʦʨʠʷ ʨʝʩʪʘʚʨʘʮʠʠ 

ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʩʪʦʷʥʥʦ ʦʙʫʯʘʶʪʩʷ ʩʪʘʞʸʨʳ, ʢʦʪʦʨʳʝ ʦʢʘʟ-r

ʚʘʶʪ ʧʦʤʦʱʴ ʚ ʨʝʩʪʘʚʨʘʮʠʠ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ ʙʠʙʣʠʦʪʝʯʥʳʭ 

ʬʦʥʜʦʚ. 

ɺ ʦʪʜʝʣʝ ʧʝʨʝʧʣʸʪʥʦʛʦ ʜʝʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʝʩʪʘʚʨʘʮʠʷ ʢʦʞʘʥʳʭ 

ʧʝʨʝʧʣʸʪʦʚ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ ʧʝʨʝʧʣʸʪʳ ʜʣʷ ʢʥʠʛ.  

ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʨʝʩʪʘʚʨʘʮʠʠ ʩʪʘʨʦʧʝʯʘʪʥʳʭ ʠ 

ʫʥʠʢʘʣʴʥʳʭ ʢʥʠʛ, ʨʫʢʦʧʠʩʝʡ ʥʘ ʙʫʤʘʛʝ ʠ ʧʝʨʛʘʤʝʥʪʝ, ʘ ʪʘʢʞʝ ï 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʵʢʩʧʦʥʘʪʦʚ ʠ ʬʦʪʦʛʨʘʬʠʡ.  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʙʦʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ, ʠʟʫ-

ʯʝʥʠʝ ʦʙʲʝʢʪʘ. ʇʦʪʦʤ ʧʣʘʥʠʨʫʶʪ ʧʨʝʜʩʪʦʷʱʠʝ ʨʘʙʦʪʳ. ɿʘʧʦʣʥʷʝʪʩʷ 

ʧʘʩʧʦʨʪʥʳʝ ʜʘʥʥʳʝ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʩʣʝ 

ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʨʚʠʯʥʦʝ ʬʦʪʦʬʠʢʩʠʨʦʚʘʥʠʝ, ʠ ʥʘʯʠʥʘʶʪʩʷ 

ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʝ ʠ ʢʦʥʩʝʨʚʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ:  

1. ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʦʡʢʦʩʪʠ ʯʝʨʥʠʣ, 

2. ʨʘʩʯʠʩʪʢʘ ʦʙʲʝʢʪʘ ʩʫʭʠʤ ʤʝʪʦʜʦʤ, 

3. ʟʘʢʨʝʧʣʝʥʠʝ ʯʝʨʥʠʣ ï ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

4. ʭʠʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʢʠʩʣʦʪʥʦʩʪʠ, ʧʨʦʤʳʚʢʘ 

ʣʠʩʪʦʚ ʠʣʠ ʯʠʩʪʢʘ ʩʫʭʠʤ ʩʧʦʩʦʙʦʤ,  
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5. ʫʢʨʝʧʣʝʥʠʝ ʨʘʟʨʳʚʦʚ,  

6. ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʪʨʘʪ, 

7. ʝʘʟʛʣʘʞʠʚʘʥʠʝ ʜʝʬʦʨʤʘʮʠʡ, 

8. ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʨʠʛʠʥʘʣʴʥʳʭ ʧʝʨʝʧʣʸʪʦʚ, ʜʦʩʦʢ, ʢʘʧʪʘʣʦʚ, 

ʩʰʠʚʘʥʠʝ ʙʣʦʢʦʚ ʧʦ ʦʨʠʛʠʥʘʣʴʥʦʡ ʤʝʪʦʜʠʢʝ. 

ʀʟ ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʷʧʦʥʩʢʘ ̫ʙʫʤʘʛʘ ʨʘʟʣʠʯʥʦʡ ʪʦʣʱʠ-

ʥʳ ʠ ʬʘʢʪʫʨʳ. ɺ ʢʘʯʝʩʪʚʝ ʢʣʝ̫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʨʘʭʤʘʣ ʚʳʩʰʠʭ ʩʦʨ-

ʪʦʚ ʠ ʧʨʦʠʟʚʦʜʥʳʝ ʤʝʪʠʣ ʮʝʣʣʶʣʦʟʳ, ʘ ʪʘʢʞʝ ʦʩʝʪʨʦʚʳʡ ʠ ʧʝʨʛʘ-

ʤʝʥʥʳʡ ʢʣʝʠ.  

 

ʈʘʨʠʪʝʪʥʘʷ ʢʥʠʛʘ ʜʦ ʨʝʩʪʘʚʨʘʮʠʠ 

 

ʇʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʙʚʝʪʰʘʣʦʡ 

ʙʫʤʘʛʠ 

 

ʈʘʨʠʪʝʪʥʘʷ ʢʥʠʛʘ ʚ ʧʨʦʮʝʩʩʝ 

ʨʝʩʪʘʚʨʘʮʠʠ 

 

ʈʘʨʠʪʝʪʥʘʷ ʢʥʠʛʘ ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ 
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Absract 

A research on some micro fragments from different Armenian 

codices has been started with non-destructive methods in order to obtain 

most information on the same samples. Raman microscopy was 

employed with a red laser. The wide gamut of colors used is expressed 

through the materials used in different centuries. A large use of gilding 

on a preparation (assisa) made with Armenian bole together with a proper 

binder. Among the most frequently found pigments there are: carbon, 

white lead, gypsum, calcite, orpiment (with realgar), lazurite, indigo, 

mercury sulfide, goethite, litharge, massicot, probably mosaic gold 

(purpurine), azurite, minium and indigo. A green pigment probably is a 

basic copper sulfate with a defined Raman spectrum. Antlerite. A 

frequently identified green mixture is vergaut, suitable for painting 

foliage. The techniques and materials ascertained seem to follow the 

indications in medieval recipe manuscripts, such as those of Theophilus, 

Heraclius, and Cennini. The ink used in these codices appears always to 

be iron gall ink. A wider number of manuscripts would be desirable in 

order to deepen our knowledge of illuminated Armenian manuscripts and 

to ascertain the nature of the compounds not clearly investigated. 

Introduction  

The history of Armenia is a story of survival. Throughout the 

turbulent history of invasions and deportations the Armenians have 

conserved their Christian religion; their Indo-European language; and an 



A study on the polychromy and technique on some Armenian é 57 

 

art form, the illuminated manuscripts, which plays a key role in pre-

serving cultural continuity by transmitting religious doctrine, historical 

records, and wonderful brilliant images.The record of Armenian illu-

mination can be studied to a large extent through the examination of 

manuscripts at the Matenadaran Collection in Yerevan, Armenia. 

Armenian manuscripts represent an inexhaustible source of knowledge. 

Among the illuminated manuscripts in particular, Gospel Book is the 

most significant cultural artifact, revealing both its history and the 

strength of its traditions and Heritage. The Mashtots Matenadaran 

Ancient Manuscripts Collection was inscribed on UNESCO's Memory of 

the World Program Register in 1997 in recognition of its world 

significance. The Armenian collection is also composed of many 

Armenian illuminated manuscripts. The monasteries of Armenia were the 

schools of literacy and knowledge. Their scriptoria were destined to play 

a historical role in Armenian scholarship. Armenian scriptoria have 

produced more than 100,000 manuscripts, many of them with 

illumination and decorative lettering. Armenian manuscripts embrace 

various fields of knowledge, such as; history, philosophy, law, medicine 

and mathematics. Armenians have a rich literature of historiography and 

were highly gifted chroniclers. A particularly valuable feature of 

Armenian historical writing is the light it shed on events concerning 

neighboring countries. Armenians, because of their strong dependence on 

Byzantine Greek models, favored a classicizing style in the illumination 

of luxurious Gospels. The influence of western artistic tastes became 

evident after the sixteenth century with the increased involvement of 

Armenians in international trade. Whereas the history of Byzantine 

painting in the Middle Ages is characterized as much by mosaics, 

frescoes and icons as illuminations, the Armenian tradition is known 

almost exclusively from miniature paintings. 

Techniques and Scripts 

About 31,000 manuscripts (1) still survive after continuous invasions 

of Armenia throughout the centuries. Illuminated manuscripts mostly 

recount religious teachings and Gospels of the Armenians and were 

handed down through families. A manuscript was so valuable that it was 

regarded as a sacrilege to sell or damage it, or to allow the manuscripts to 

fall into enemy hands. Most of the manuscripts were written and illustra-

http://en.wikipedia.org/wiki/UNESCO
http://en.wikipedia.org/wiki/Memory_of_the_World_Programme
http://en.wikipedia.org/wiki/Memory_of_the_World_Programme
http://en.wikipedia.org/wiki/Armenian_illuminated_manuscript
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ted by monks located in monasteries. Many manuscripts are very 

elaborate, covered in gilt and brilliant colors. However, there is another 

type of manuscript that was stripped of unnecessary ornamentation, 

lacking colored backgrounds and painted with transparent colors, often 

with less than perfect artistry (2). Manuscripts were adorned with 

fantastical creatures and birds, which often formed the initial letters of 

chapters. These brilliantly illustrated letters were followed by 

ñerkatôagirò, an uncial script also known as iron script, as it originally 

was carved into stone. Notary script known as ñnotrôgirò was used for 

writing the script and colophon and ñbolorgir,ò meaning ñrounded 

lettersò (3.4) was often used as a minuscule in writing the rubrics (1), 

which are sections written in red ink in order to draw attention. Black 

lettering was used to write the chapters, symbolizing the pain of original 

sin, while the white paper space symbolized the innocence of birth (5-7). 

The colophon, also written in red ink, was usually found at the beginning 

or end of the manuscript and would provide information about the scribe, 

the patron, the artist, the date, when, where, and for whom the manuscript 

was created. Often the scribe would add notes about his working 

conditions or anecdotes of wisdom in the colophon and often was carried 

into the margins of the manuscript (8). 

Different techniques have been used for the analysis of medieval 

pigments from Cilician Armenia (9), for the pigment analysis of the 

Glajor Gospel book (10) and for the technical study of a fifteenth century 

Armenian illuminated Gospel book from the Verin Noravank monastery 

(11). Here we report for the first time, the results of analysis of some 

micro-fragments and pigments from different manuscripts using Raman 

microscopy (12,13). 

Experimental and results 

The micro-samples analyzed in this work were taken from 

manuscript n.10566, Gospel from Cesarea, XVII century, Paper codex n. 

986 (1665) Lectionary. Inks are taken from following manuscripts: 

Manuscript n. 7351, XIII century, Gospel, paper, 31.5x23.5cm, 242 

pages, Manuscript n. 8322, year 1594, Psalter, location: Crimea, Paper, 

15.8x11.3 cm, 248 pages, Manuscript n. 11161, XIX century, Medical 

book, location: Isfahan, Paper, 23x19 cm, 609 pages. Several micro-

fragments taken or collected in the margins of some Armenian codices 

have been studied. Available non-destructive methods were employed in 
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order to obtain more information on the same fragments. Raman 

microscopy is an inelastic light scattering technique that provides 

information on molecular vibrations. This technique presents several 

advantages: it is sensitive to most molecular compounds, each scattering 

species giving rise to its characteristic vibrational Raman spectrum, 

which can be used for a qualitative identification; it takes only few 

minutes and the technique is not particularly sensitive to the presence of 

water. Moreover, we can take measurements on any point of the sample. 

Raman spectra were recorded with a Labram instrument (JobinYvon-

Horiba). The laser used had a wavelength of 632.8 nm; the Rayleigh 

radiation was eliminated with edge filters, and the Raman radiation was 

collected by a CCD (254Ĭ1,024 pixels) cooled toī70 ÁC. The spot to be 

analyzed was focused with the chosen objective Olympus Ĭ10, Ĭ50, 

Ĭ100, and the laser, properly attenuated in order to avoid possible 

alteration of the material, was applied. The spectra were recorded in 

backscattering in several positions within a small area (down to about 

2Ĭ2 ɛm) of the sample. The maximum power employed was 5mW, and 

the recording time for good signal-to-noise ratio varied between 10 and 

100s, according to the intrinsic intensity of the radiation. Subsequently, 

GRAMS/AI 7.02 software was used for the elaboration of spectrum. All 

the colors used are obtained with the tempera technique both on paper 

and on parchment. Among the most frequently found pigments the 

following have been ascertained: carbon, white lead, gypsum, calcite, 

orpiment (with realgar), lazurite, indigo, mercury sulfide (cinnabar or 

vermilion), goethite, litharge, massicot, probably mosaic gold 

(purpurine), azurite, minium and indigo. A green pigment appears to be 

made of a basic copper sulfate, namely antlerite, with a defined Raman 

spectrum. Mixtures of pigments could be interesting in that, i.e., indigo 

with orpiment for a green, massicot and carbon for a grey, orpiment and 

mercury sulfide for an orange, carbon and mercury sulfide for brown and 

frequently encountered. The first mixture is a frequently identified green 

suitable for foliage, called vergaut in the manuscript by JehanLebegue 

(14). Two Raman spectra had no correspondent in our database and could 

be compounds specific of the Armenian area. Surfaces with a brilliant red 

exhibited a high fluorescence and could thus be referred to the 

preparation layer for gilding and for the white of illumination containing 

white lead. The techniques and materials ascertained on some Armenian 

codices seem to follow indication encountered in medieval recipe books 
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and manuscripts, such as those reported by Theophilus, Heraclius, 

Cennini and some of the indications of the Lucca manuscript and other 

less known codices on paintings.  

Codex 10566 Gospel from Cesarea, XVII century  

Pigments: 1. Gold, 2. light green, 3.brown, 4. cochineal, 5. blue, 6. 

red, 7. black 

 
Fig. 1.  

An illumination from the codex 10566 a Gospel from Cesarea 

  

Fig. 2.  
A microfigure from the gilding with a preparation layer contain cerussite, 

hydrocerussite, and (right) a light green of a basiccopper sulfate.(Gospel from Cesarea) 
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Fig. 3 

 Raman spectrum of a brown particle from the Gospel (carbon with bands at 1574 and 

1310 cm
-1
), traces of calcite (band at 1083 cm

-1
). 

 

Fig. 4 

Raman spectrum of a green particle composed of indigo and litharge (below reference 

spectrum of indigo). 
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Fig. 5 
Raman spectrum of blue particles from the Gospel from Cesarea: Azurite (main peak 

403 cm
-1
) 

Armenian cochineal (Porphyrophorahameli) is present in many 

bright red areas. In Raman only a high fluorescence is observable, unless 

Sers (surface enhanced Raman spectroscopy) is used on a properly 

treated sample. 

 
Fig. 6 

Raman spectrum of a green area in sample 5 from the Gospel: a crystalline basic copper 

sulfate, antlerite CuSO4*2Cu(OH)2 (ref. http://rruff.info/index.php). 

http://rruff.info/index.php
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Fig. 7 

 Raman spectrum of a brown area under the gold foil (above): cerussite (1053 cm
-1
), 

hydrocerussite (1049 cm
-1
 and carbon (1680 and 1330 cm

-1
). Reference spectrum of 

white lead (green) and carbon (below, violet). 

 

Fig. 8 

Raman spectrum of a white area abo0ve a grey one: unidentified pigments, possibly 

white lead (1054 cm
-1
) 0and other lead compounds. 
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Fig. 9 

Raman spectrum of grey area: carbon (peaks at 1590 and 1360 cm
-1
), gypsum (peak at 

1006 cm
-1
), white lead (peak at 1054 cm

-1
)  

 

Fig. 10 

Raman spectrum of a green area with mixed lazurite (main peak at 548 cm
-1
) and 

orpiment (cluster of peaks at about 357- 293 cm
-1
) 



A study on the polychromy and technique on some Armenian é 65 

 

 

Fig. 11 

Raman spectrum of a yellow pigment: orpiment (main peaks between 400 and 250 cm
-1
) 

with traces of indigo. 

 

Fig.12 

Raman spectra of yellow particles in a blue: goethite (main peak at 404 cm
-1
), litharge 

(peak at 144 cm
-1
) and perhaps purpurin or musive gold (tin sulfide, peak at 305 cm

-1
). 
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Fig.13.  

Raman spectrum of a brown spot in sample 7: massicot (peaks at143 and 283 cm
-1
) with 

weak bands of carbon. (below is the reference spectrum of massicot). 

 

 

Fig. 14 

Paper codex n. 986 (dated to1665), a Lectionary 

Micro-samples taken from codex 986 are on a violet fluorescent preparation, black recto 

with iron gall ink. Pigment samples:1.gold, 2. light green, 3.brown, 4. cochineal, 5. 

blue, 6. red, 7. Black. 



A study on the polychromy and technique on some Armenian é 67 

 

 

Fig. 15 

 A small red particle from the Lectionary. 

 

Fig. 16 

Raman spectrum of the black material from the gold background: iron gall ink. 

The Sample 2 with an orange hue is shown to be a mixed color 

obtained from red and yellow particles. The first ones are identified as 

minium; in other points the Raman spectra of massicot and carbon 

forming a grey hue are recorded. 
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Fig. 17 

Raman spectrum of an orange color particle: minium (rif. A spectrum of red lead by 

Bell et al.) (16). 

 

Fig.18 

Raman spectrum of a brown spot of sample 3: carbon and mercury sulfide (258 cm
-1
). 

Sample 3 is identified as a brown color realized by mixing carbon 

and mercury sulfide (cinnabar or vermilion). Sample 4 is a brilliant red 

with a huge fluorescence and therefore it was connected to organic red 

dyes. 
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Inks 

Ink samples are taken from the following manuscripts: 

1. Manuscript n. 7351, XIII century, Gospel, Paper, 31.5x23.5cm, 

242 pages, green and blue areas are obtained from indigo, red spots made 

of hematite. For a Raman spectrum of the iron gall ink see Fig.16. 

2. Manuscript n. 8322, year 1594, Psalter, Location: Crimea, Paper, 

15.8x11.3 cm, 248 pages. 

3. Manuscript n. 11161, XIX century, Medical book, Location: 

Isfahan, Paper, 23x19 cm, 609 pages 

For a Raman spectrum of the iron gall ink see Fig.16. Other 

substances have not been observed as writing materials in the codes 

examined. This is in accordance with the majority of the other codes in 

the Mediterranean area.  

Nb: Bole is a word that occasionally appeared as a synonym for red 

ochre, but it is generally associated with Armenian bole. It is 

characterized as a fine red earth colour of velvety smoothness, composed 

of clay and iron oxide, and is used in water gilding as a ground or a gold 

size (15). Water gilding is one of two well-known methods (along with 

the simpler glue gilding method) that can induce a bright metallic sheen 

of the surface. If pink gesso (= gypsum pigmented by bole) or bole 

grounds are used, the resulting color becomes warmer. Gilding was first 

used by ancient Egyptians and in ancient China, and was developed to a 

high degree of craftsmanship during the Middle Ages in Europe, when it 

was used in manuscript illumination. 

Conclusions 

Raman spectroscopy allowed to gain information on the pictorial 

materials used to decorate some manuscripts. In order to better appreciate 

the information obtained in this analytical research, it is obvious that 

many more Armenian manuscripts might be studied and characterized.  
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THE CONSERVATION  OF CODEX 612 FROM THE MUSEO 

CIVICO MEDIEVALE IN BOLOGNA  

The Codex 612: Description
[1]

 

  
 

Fig. 1. Front board. Fig. 2. Spine. Fig. 3. Back board before restoration:  

the second layer of leather is clearly visibile on the spine and boards. 

Codex 612 comes from the Monastery of Santa Maria Maddalena in 

Val di Pietra
[2] 

wich was then inhabited by Nuns of the Dominican 

Order
[3]

 and now belongs to the Museo Civico Medievale
[4] 

in Bologna. 

Codex 612 is a parchment manuscript with a full tanned leather binding 

on wooden boards (296x215x60 cm, text block 280x210x40 cm). The 

manuscript has been dated to the second half of the 13
th
 century (with 

some later additions), whereas the binding has been dated by Scholars
[5] 

and the author to the 16
th
 century. The Codex is a liturgical book, 

containing text and musical scores used by ñ[é] the Prioress or the 

Abbess who officiated the Divine Office but that was also devised for the 

Monk assigned to Religious Worship in the Monastery [é]ò
[6]

. On the 

basis of the studies carried out on the content, Codex 612 has been 

defined by Scholars as a Capitolario-Collettario-Antifonario-Rituale. 
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The text is decorated with illuminations and ornamented initials
[7]

. 

The endpapers are made of two parchment bifolia from a manuscript 

(a Lectionary) dated to the end of the 11
th
 or start of the 12

th
 century

5
, 

presumably both from the same manuscript. The back endpaper was 

pasted with the text upside down and has been left like that after 

conservation work. 

 
Fig. 4 

Back endpapers before restoration with repairs, leather turn-ins and black dye on 
pastedown and paper manuscript document pasted on the verso of flyleaf. 

The quires were sewn all along on three raised slotted supports made 

of thick strips of alum tawed leather with a moderately broad, natural 

colour thread (S twist) and, apparently, no packing. The board attachment 

was achieved by accommodating the slips in lacing paths carved on the 

outer face of the boards, and fixed with iron nails (nailed from the outer 

face to the inside and then roughly bent)
[8]

. Holes from previous sewing 

can be seen from examination of the centre folds of the quires, but 

because in many cases the folds are damaged, it is not easy to establish a 

precise description. 

The edges of the text block are trimmed and show evidence of 

blue/green colouring which is very uneven though (could it belong to the 

previous binding?).  

The flat spine of the text block does not show any evidence of 

rounding or any attempt whatever to give a kind of shaping at the joints 

of the text block; any shaping to be found on the back of the text block 

seems more the consequence of natural movement. The spine lining was 

made with four single rectangular scraps of manuscript parchment glued 

to the text block and originally extending onto the inner side of the 
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boards. The adhesive used was a thick layer of, probably, animal glue. 

The back of the quires seem to have been smoothed down with a tool. 

During conservation work on the verso of c. 189 two small remains 

of parchment were found of what could have been the extensions of a 

previous spine lining. These supposed extensions (again scraps) did not 

correspond to the space between the actual sewing supports or to the 

actual lining. This discovery, together with other evidence revealed 

during conservation work (text/text block trimming, different sewing 

stations, tannin stains on the verso of c. 189 not corresponding to the 

actual turn-ins), made the author conjecture (no more than conjecture) 

that the previous sewing could have been on four supports and that c. 189 

could have been the back pastedown of the previous binding. 

The endbands were sewn on supports made of tanned leather tightly 

rolled over it self. As in the same way for the sewing supports, both 

endbands were originally accommodated in lacing paths, on the outer 

face of the boards, and fixed with metal nails (again nailed from the outer 

face to the inside and then coarsely bent). Primary sewing with back bead 

was sewn with tie downs (one for each quire) over the parchment lining; 

the thread used for the primary sewing (S twist, natural colour) was 

similar to the one used for sewing the text block. Secondary sewing was 

executed with a silk (or silk-like) thread in two colours, now pink/violet 

(but with much darker, nearly blue areas) and yellow: due to state of 

conservation of the secondary sewing nothing more can be said about the 

technique used. However during the cleaning of the spine of the cover 

some very similar thread to the one used for the actual secondary sewing 

was found, but it was green in colour. 

The wooden boards (grain running vertically) show a rounded bevel 

on the outer face at the joints, and presumably on the other three sides 

(but no direct access is possible due to the leather covering) and a distinct 

and more squared bevel on the inner face at head, tail and fore edge. 

There is no bevel at the joints on the inner face of the boards.
8
 The 

corners at head and tail at the joint may have been rounded, but it is not 

easy to see where the binderôs work finishes and where the damage starts. 

The covering material is a (now brown) tanned leather (goat skin)
[9]

 

with blind tooling on both boards, the spine, the inner side of the bevelled 

squares and the fastening straps. During conservation some areas of the 

leather that were covered by the repairs, were exposed showing a 

different colour (red with a distinct brown hue).  
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The turn-ins are not squared and the spine turn-ins at head and tail 

are quite small and slightly shaped. The original corner turn-ins (one only 

partially survives) were tongued
[10]

. 

From the traces of the flesh side of the leather remaining on the spine 

lining of the text block, it can be supposed that the leather was originally 

glued to the spine lining. 

Between the covering leather and the wood on the outer face of the 

boards, when looking from the joint, a scrap of manuscript parchment is 

fairly visible, running from head to tail on both boards. Access is not 

easy (and one cannot say how far this parchment extends from the joint 

towards the fore edge) but from what can be seen this parchment is 

different from all the other parchment scraps found on the Codex 612. 

The meaning of these pieces of manuscript parchment is not immediately 

evident, but one can suppose they were used to flatten and strengthen the 

area where the sewing/endbands supports are accommodated, in order to 

give an even finish to the covering leather, and maybe to best withstand 

the tooling if coincident with the lacing paths. 

Codex 612 originally had four fastenings
[11]

, one at head and tail and 

two on the fore edge; all four fastenings hooked on to the back board. 

Only two survive entirely (at head and fore edge), but the two catch 

plates of the fore edge have been repaired, probably by modifying and 

using the original catch plates: they were certainely fixed with nails 

directly on to the leather. The surviving hooks (head and fore edge) are 

different, the latter being bigger, but both are fixed to the straps with one 

rivet each. Straps were accommodated under the leather in slots carved in 

the wood and fixed with nails (originally four) apparently of the same 

metal (brass?) as the hooks and catch plates (but some of the nails have 

been replaced with iron ones). The straps were made of three layers of 

leather (two completely overlapping) glued around two or more layers of 

what seems to be parchment. 

No furnishing has survived on Codex 612 but there is clear evidence 

that both boards had at least one centre piece each and two corner pieces 

each at the fore edge. This is confirmed by the (equally arranged) nail 

holes and the impression left on the surface of the leather, which gives us 

a broad idea of the size and shape of lost furnishing. 

At some point in the history of Codex 612 an extra layer of tanned 

leather was added (as a repair or reinforcement) on the spine, extending 

over about ı of the length of the boards; the leather was then turned 

inside the boards without any attempt to make a ócleanô work. 
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Presumably, at the same time, the four corners of the cover were 

repaired, and again, the leather turned in very roughly. The four turn-ins 

on each board were then coloured with a black dye
[12] 

that was brushed 

well over them and onto the pastedowns; one can presume that the 

colouring was executed on the outside as well (spine and boards). This 

second layer of leather was glued to the underlying leather spine and 

blind tooled in an attempt to continue the existing tooling. 

Over the years four paper manuscript pages were adhered to the 

parchment pages, two were written texts and two musical scores. These 

documents were evenly pasted to the parchment. 

Condition  assessment  

The condition assessment of Codex 612 was as complex as the 

conservation work. Not only the history and the passage of time had 

heavily affected the state of conservation of the manuscript but a great 

deal of wear and tear was caused by constant use and repair of the Codex. 

The first approach to the manuscript gave the impression of an intensely 

used book (this is not surprising if we consider it was used in religious 

ceremonies) that had been órepairedô several times (in distinguishing 

between órepairô and órestorationô, I mean that the former was work 

carried out by a non professional conservator with non conservative 

materials). 

 

Fig. 5 
Inside of the detached cover. 

Many of the problems and much of the damage were due to the 

repairs that were made to render the book usable. Some of main issues in 



76 De Bella L. R. 

 

this codex are the heavy layers of vegetable or animal adhesives used to 

adhere strips of paper affecting the parchment or covering text and 

decorations, detached quires that had been re-sewn passing the thread 

through the leather of the spine and the colour used to dye the leather 

turn-ins that had obscured part of the manuscript text. But a severe insect 

infestation has also affected the state of conservation. 

Further features we had to deal with during conservation work were, 

however, not repairs or previous restorations (which were absent in this 

case), but changes due to corrections to the text or musical scores, 

presumably following a mutation in the religious rites. 

Moreover, even from a first look at the structure of the manuscript, it 

was obvious that the Codex had been completely re-bound approximately 

one and a half Centuries after its original production (this idea was then 

confirmed later through the examination of the Codex and also on a 

codicological basis)
[13]

. 

This meant that we had to deal with órepairsô, changes and structural 

transformations that had given the book in its entirety a distinguished 

aspect and structure: this lead to specific issues in its conservation. 

The parchment of the text block was undulated and severely cockled 

by the heavy layers of paste
[14] 

used for the paper repairs that, as said, in 

some cases had covered the text and ornamentations.  

All the centre folds of the quires were full of dust and frass due to 

the intense activity of different species of insects that had eaten through 

the adhesives and consequently the wood, the leather, the parchment and 

the paper, presumably in separate attacks
[15]

. 

One of the paper documents was affected by iron-gall ink corrosion 

that had perforated the paper. 

The sewing was generally sound, even if the last two quires were 

loose and had been re-sewn, but most of the sewing supports were broken 

at the joint (as were all the endbands supports). 

The wooden boards were made vulnerable by insects mainly at the 

corners where the synergistic action of mechanical damage and loss of 

material has altered their shape and resistance. The front board was 

cracked from head to tail along the wood grain; this main crack and some 

other minor ones on the front board were also caused also by the nails 

used to fix the fastenings. 

Moreover the oxidised or rusted nails used for the sewing supports, 

the endbands and the fastenings had stained the wood and the pastedowns. 
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The covering leather (underlying layer) is discoloured, scratched, 

abraded, ripped; some parts are missing and others show mechanical 

damage. The second layer (on spine and boards) shows the same damage 

but a large portion, at the tail, was detached from the first layer and 

hanging from it. 

The fly leaf of the front endpapers was partially glued to the 

pastedown by a strip of paper running along the centre of the fold and 

both endpapers show heavy mechanical and insect damage. 

The head endband was loose and showed a tendency to fall away 

from the spine of the text block, whilst the secondary sewing was nearly 

completely lost and the surviving coloured threads were not fastened to 

the primary sewing any more. 

The tail endband was detached from text block, part of the support 

was missing, as it had come completely un-sewn, and no trace of the 

secondary sewing survives. 

The fastenings (two survived) are in good condition even if the 

leather is slightly abraded; some oxidation and rust can be seen on the 

metal parts. In any case the surviving fastenings will never be used again 

to close the book because we are not sure that they could bear even the 

slightest changes in the dimensions of the book. 

Conservation planning, documentation and analysis 

The viewpoint of the author is that in a complex Conservation work 

the planning of interventions can not be rigid but must necessarily be 

able to develop as work progresses. This idea was largely endorsed by all 

the professionals
[16] 

involved in the Conservation planning, and this is the 

reason why the decisions were made step by step during several meetings 

at different stages of the Conservation work. 

So the final aim of the planning was to preserve as much as possible 

of the structure and appearance of the Codex 612 but the result of 

condition planning in its integrity can be seen only at the end of the 

conservation work. The conceptual and practical approach chosen was of 

a minimum intervention (as minimum as possible on a book in this state 

of conservation). 

Furthermore the idea was, if possible, to preserve and keep disclosed 

the various layers that had sedimented in time or had been added by 

humans to the original structure. It is quite obvious here that we are 

looking at the book with full respect for its historical, structural and 

physical stratigraphy. Codex 612 and conservation work steps have been 

fully documented with digital photography, drawings, frottage, as well as 



78 De Bella L. R. 

 

schemes and outlines to keep track of the work done and of the features 

only visible during conservation. 

The conservation planning could not be done without a series of 

scientific analyses throughout, which support and help the Conservator in 

decision making and choices. Scientific analyses have added an 

incredible quantity of technical, historical and material information to 

that on Codex 612
[17]

. 

Conservation work
[18, 19] 

This conservation work took approximately one year and, besides 

being a challenge, it was an incredible opportunity to test new restoration 

techniques and materials. The author will outline the treatments, focusing 

on these techniques and materials, leaving aside the more established and 

well known ones. 

After a first thorough dry cleaning with brush of the entire Codex, 

the text block was separated from the cover. To achieve this, the 

pastedowns were first detached from the boards applying a 4% Rigid 

Gellan Gum Film
[20]

used to humidify and loosen the adhesive; during 

actual separation of the parchment from the boards, ultrasonic cold mist 

is used to ease detachment in those areas were the glue is not fully softened.  

  

Fig. 6, 7 

Two phases of the detachment of back pastedown with Rigid Gellan Gum Film and 

ultrasonic cold mist. 

The humidity already absorbed is then used to clean away all the dirt 

and adhesive residues; only if necessary, parchment leafs are then placed 

in a humidifying chamber and then set out to dry. The leafs were kept 

under slight tension on magnetic stainless steel plates with magnets and, 

because damage could have worsened, were dried very slowly in a 

controlled environment (T and RH). 

The text block had to be detached from the binding as full access 

was needed to the front board (cracks had to be repaired and oxidation 
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and rust on the nails had to be removed), to the spine of text block (to 

strengthen sewing and endbands) and finally to give the text block a new 

attachment to the cover. 

The endpapers, the first and the last two quires were un-sewn to ease 

cleaning and removal of the repairs and strengthen or replace the sewing. 

Paste residues and paper repairs were mechanically removed from 

the parchment sometimes by first dry delaminating but mainly by 

removing them mechanically, under a magnifying glass, after 

humidification
[21]

; this time-consuming procedure was fully successful in 

saving text and ornamentation under the repairs; but not all of the layers 

of paste could be removed without risking damage to the parchment or to 

the text and ornamentations. 

The iron-gall ink stains and the residues of leather on the pastedowns 

were removed with a fairly similar technique. At first the text was 

identified to distinguish the letters hidden by the ink and the leather; then, 

again with the aid of ultrasonic cold mist and mechanical removal with 

dry cotton swabs, ink and leather were removed, literally going around 

(but not over) one letter at a time. 

The parchment (endpapers and text block) were all restored with 

Japanese paper and or tissue
[22] 

(the adhesive used was Methyl-

hydroxyethylcellulose
[23] 

in a 4% W/V solution in deionised water) or 

goldbeaterôs skin, a membrane made of bovine peritoneum
[24]

, (first 

degreased with ethanol and then adhered with Modified Maize Starch
[25] 

Paste
[26]

) and -when necessary- tensioned on magnetic stainless steel 

plates with magnets. 

    
Fig. 8, 9, 10, 11. Cleaning endpapers from paper and adhesive residues. 

   

Fig. 12, 13, 14. Cleaning endpapers from black dye (iron-gall ink). 
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Fig. 15. Front endpapers after restoration 

 
Fig. 6. Back endpapers after restoration 

As scholars wanted to see under the four paper manuscript pages to 

investigate the changes that had occurred, it was decided to detach these 

documents from the parchment but to put them back in the right position 

after conservation work.  

Because the iron-gall inks had made some of the papers very fragile 

and they had become sensitive to humidity, they were fixed or 

temporarily faced with Japanese tissue prior to wet treatment. Fixatives 

used were Hydroxypropylcellulose
[27] 

in a 1% W/V solution in ethanol 

applied by brush (five layers) or Fluoline HY
[28]  

applied by brush (three 

layers). Facing tissue was made with a solvent set Japanese tissue
[29] 

prepared with Hydroxypropylcellulose
26

 in a 3% W/V solution in 

ethanol, adhered and removed with ethanol.  

Two of the paper manuscript documents were again detached using 

Rigid Gellan Gum Films
[30]

. The parchment pages were first placed for 

20 minutes in a humidifying chamber at a controlled RH level to relax 

the undulations so to ease the contact of the Gellan Gum Film with the 

support. Then the 3% Gellan Gum Film was placed on the verso of the 

page (in direct contact with the parchment: this gets as much humidity as 

quick as possible to the paste between paper and parchment without the 

Gellan Gum being in prolonged direct contact with the paper) whilst inks 

and pigments are constantly checked. After about 20 minutes, the whole 

block (the Film and the parchment leaf) was turned upside down and a 

second Rigid Gellan Gum Film was placed on the paper (interleaving it 

with non-woven tissue
[31]

) for no more than 10 minutes. Once the desired 

humidification level is achieved paper could be easily released from 

parchment, and placed again for a few minutes in the humidifying 

chamber (to obtain a homogenous humidification level). Before 

flattening was done on paper, facing tissue was removed. The other two 

paper manuscript documents were detached by just using the direct 

action of ultrasonic cold mist. 
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Both methods allow full visual control and safe action to the 

conservator, when carrying out these procedures that help to obtain very 

delicate and homogenous humidification (which can be furthermore 

controlled by varying the percentage of Gellan Gum or the interleaving 

material that can be either polyester non-woven tissue or low weight 

Japanese paper). 

Some of the paper manuscript pages were then neutralised in a 

solution of Calcium Propionate in ethanol
[32] 

to treat iron-gall ink 

corrosion and paper degradation prior to restoration.  

Hinges of the same Japanese paper used for restoration were added 

to the paper documents. These hinges were used to sew the documents to 

the text block and were conceived so that the document would be placed 

exactly in its original position. 

The text block was first treated by detaching the original parchment 

spine lining and cleaning the spine from the residues of adhesive 

humidifying with Xantan Gum.  

A new tail endband was sewn on a tanned leather support with only 

the primary sewing (back bead) in natural colour. The head endband was 

reinforced with extra sewing stitches with the tie downs entering the 

quires at the centre of the folds and by anchoring the tie downs running 

along the spine with the new spine lining. 

The problem of reattaching the text block to the cover was caused by 

the fact that the sewing supports could not be laced in any way to the 

boards without having to lift the leather and the turn-ins or piercing the 

wood. So, for a start, it was decided to extend the sewing supports with 

extra lengths of hemp chord, placed alongside the original sewing 

supports and sewed to them. A new Japanese paper
[33] 

lining, and 

subsequently, a light weight, open-weave linen fabric (slotted over the 

sewing supports) were then both adhered to the spine of the text block 

with Modified Maize Starch Paste (1:3 V/V solution). The extra lengths 

of the hemp chords fixed to the original sewing supports were frayed out 

and pasted to the extensions of the spine lining; these were then used to 

attach the text block to the cover by pasting them to the inside of the 

boards. The text block was not only attached to the cover by means of 

these extensions: in fact, two new hand made paper
[34] 

pastedowns were 

added to the text block, hinging them to the actual parchment endpapers 

so as to include them in the re-sewing. The new paper pastedowns were 

glued using drying tension in a drum-like manner with Modified Maize 
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Starch Paste (1:3 V/V solution) so as to preserve the impression left by 

original parchment pastedowns on the inside of the boards. 

The severe crack on the front board was glued with EVA
[35]

. The nail 

ends of sewing supports and fastening on the inside of the boards were 

gently sanded with extremely fine glass paper
[36] 

to remove oxidation and 

rust and to prevent staining of the endpapers. Once clean, they were 

coated with three layers of a 1:3 W/W solution of Paraloid B-72 in 

Acetone. 

The wood was restored at the corners with Bologna gypsum mixed 

with a 5% solution of animal glue
[37] 

in deionised water. The original 

shape of the corners was not known and, furthermore, the weakness of 

the wood due to insect and mechanical damage prompted the decision to 

leave a sort of rounded shape to the corners. Missing leather was replaced 

with vegetable tanned goat leather, dyed with anilines
[38] 

and adhered 

with Modified Maize Starch Paste (1:4 V/V solution). 

The extra layer of tanned leather added on spine and boards has been 

left on the cover because it is now undeniably part of the history and 

stratigraphy of the Codex. Only the turn-ins were removed to free the 

parchment pastedowns and show underlying text. The portion of the 

second layer of leather already detached at tail was removed to show the 

correspondent portion of the original spine.  

The surface of the leather was dusted with a soft brush and then, 

where needed, gently cleaned with a foam made of water, a non-ionic 

surface-active agent and Xantan Gum
[39]

. 

Scratches and abrasions were slightly in-painted with watercolours 

to which a few drops of Methyl-hydroxyethylcellulose
21

 in a 4% W/W 

solution in deionised water are added. 

After the restoration work had been completed all the fragments and 

items that were not replaced in the Codex were labelled and stored in 

polyester
[40] 

pockets.  

A drop spine box in cardboard
[41]

, paper and fabric
[42] 

was 

constructed to protect the Codex (adhesives used were EVA
33

 and 

Methyl-hydroxyethylcellulose
21

). A drawer, inserted under the Codex, 

was devised to store the polyester pockets. Two slots were made in the 

side walls, at the head and fore edge to accommodate the fastenings.  
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Fig. 17. 18. 19 
Front board, Spine and Back board after restoration 

 

Fig. 20 
Codex in the drop spine box with drawer and slots to accommodate the fastening. 
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Spectroscopic analyses on Codex 612 from the Museo Civico 

Medievale in Bologna 

Marina Bicchieri (Head of Chemistry Department, ICRCPAL, Rome) 

The analyses were carried out on some areas of the manuscript, in 

order to answer specific queries from the Conservation Department. 

In order to do this we used two non-destructive molecular spectro-

scopies: micro-Raman, with excitation at 785 nm, and micro-infrared. 

The two techniques allow the identification of the molecular 

composition of the analysed areas, as well as the characterisation of 

possible degradation of the samples. 

The results are summarised below. 

c. 189r and 189v (parchment) 

Raman and infrared spectra showed that the parchment is well 

preserved even though the Raman spectra collected from some darker 

areas of the parchment gave a fluorescence background, which indicates 

an initial stage of chemical degradation. 

The writing medium on the parchment is an iron-gall ink, with the 

main characterising peak centred at 1478 cm
-1

 (Raman)
11

. 

The verso of c.189v has a sheet of written paper applied to it.  

This paper is sized with gelatine and the writing medium in an iron-

gall ink. 

The two inks do not present any degradation or migration into the 

support, indicating an excellent ratio between the tannin component and 

iron sulphate. 

Manuscripts paper document between the two back endpapers 

The paper is well preserved. There are traces of cinnabar in some 

areas. The ink is iron-tannic ink, in which the tanning source was 

extracted from oak wood
12

. 

Front endpaper (decorated parchment) 

The blue decorations were done using lapis lazuli, sometimes mixed 

with orpiment. 

There are occasional very intense peaks in the lapis lazuli spectrum 

that cannot be associated with the molecule responsible for the blue colour. 

By examining the colour under the microscope, yellow crystals can 

be observed that are not composed of pyrite -an impurity commonly 

associated with lapis lazuli. These crystals and the Raman peaks, could 
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be caused either by the resins used in the purification of the lapis lazuli or 

by the presence of the yellow phlogopite, [KMg3(Si3Al)O10(F,OH)2]. 

Phlogopite is an impurity usually found in minerals excavated in the 

region of Badakhshan in Afghanistan, a common source of lapis lazuli. 

The red decorations contain cinnabar.  

The black ink is an iron-gall ink, as well as the black dye found on 

the parchment, that is well preserved. 

Back endpaper (decorated parchment) 

The blue decoration was done using lapis lazuli, sometimes mixed 

with orpiment; the composition of the decoration was the same as that 

found on the front endpaper. 

The red decorations were found to contain cinnabar. 

It was impossible characterise the yellow decoration, presumably 

obtained by using a yellow lake, because its spectrum is ñsubmergedò by 

the spectrum of the starch used for the paper repairs. 

The manuscript black ink is an iron-gall ink 

The parchment is well preserved, with the exception of the edges, 

where the infrared spectra evidence strong dehydration of the parchment 

and a noticeable shift of the collagen peaks, due to enzymatic 

degradation
13

.  

Front and back pastedown 

The black dye on the front and back pastedowns contains iron-gall ink. 

On both the pastedown and the flyleafs the infrared spectra show the 

presence of traces of tanning, in relation to traces of the leather of the 

bookbinding. 
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20
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non-woven tissue, constantly checking inks and pigments. For the use and studies on the 

use of Rigid Gellan Gum Films and Xantan Gum in book conservation see: [3], [4]. 
21

  Either with ultrasonic cold mist or Sympatex
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 or Xantan Gum (Vanzan NF-C

È
) a 

Non Rigid Gel in a 10% W/W deionised water solution (in this latter the Gel is laid on a 

japanese tissue -approximately 10g/m
2
- to avoid direct contact with the original support 

and then the working area cleaned by gently rolling a cotton swab over it, dampened 

with a deionised water (3%) / ethanol (97%) V/V solution), [3], [4], [6]. 
22

 Paper: Senkwa No. 25527, 40 g/m
2
. Tissue: Kashiki Tengujo, 3.8 g/m

2
. 

23
 Tylose

È
 MH300 P2 (MHEC). 

24
 See: [8], pp. 131, 221, 231-234, 255. 

25
 1:3 V/V solution of Modified Maize Starch (CấFilm 05702) in deionised water. 

26
 GALLO, F. [et al.] (1999), Modified Starches: tests on biodegradability, [5], pp. 907-

914 and PLOSSI ZAPPALê, M. (1999), Modified Starches for Library and Archives 

Conservation: Effect on Paper, [5], pp. 891-906. 
27

 
 
Klucel G

È
 (HPC). 

28
 Protective and surface reaggregating liquid based on a fluorinated elastomer with high 

molecular weight, commercialized in a 3% solution in delifrene. 
29

 Kozu Toku-Usu White No. 623 050/R, 4 g/m
2
. 

30
 For the preparation of the gel see: [6] pp. 33-34. In this case a lower percentage was 

chosen to fasten moisture release to the support. Contact time was 30 minutes 

approximately. See also: [3], [4]. 
31

 Bondina
È
, polyester heat-bonded/non-woven tissue, 30 g/m

2
. 
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 The solution is prepared by dissolving 3 g of Calcium propionate in ethanol with heat 

and under agitation. The solution is used cold. [1], [2]. 
33

 Fukunishi Udagami, 25 g/m
2
. 

34
 Lynx, 70 g/m

2
. 

35
 Evacon-RÊ. 

36
 P 1200 Grit. 

37
 Gypsum is added to the glue until desired consistency is obtained. 

38
 Commercialised in a Isopropanol solution. 

39
 Deionised water (1l), Tween 20

È
 (1g/l), Vanzan NF-C

È
 (1g/l). The three components 

are stirred at high speed until a firm foam is obtained. Only the foam is used to clean the 

leather. 
40

 Melinex
È
 516. 

41
 Carton Conservation Lisse Blanc Antique, 3mm. 

42
 Conservation Buckram Cloth. 



ʂɸɿɸʍʉʊɸʅ 

ʉɸʈʉɽʅɹɸɽɺɸ ɹʆʊɸʂʆɿ  

ʅʘʮʠʦʥʘʣʴʥʘ ̫ʙʠʙʣʠʦʪʝʢʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

ʉʇʆʉʆɹʓ ʉʆʍʈɸʅɽʅʀʗ ʀ ɺʆʉʉʊɸʅʆɺʃɽʅʀʗ 

ʈʋʂʆʇʀʉʅʆɻʆ ʀ ʇɽʏɸʊʅʆɻʆ ʅɸʉʃɽɼʀʗ ɺ 

ʅɸʎʀʆʅɸʃʔʅʆʁ ɹʀɹʃʀʆʊɽʂɽ ʈɽʉʇʋɹʃʀʂʀ 

ʂɸɿɸʍʉʊɸʅ. 

ʆʇʓʊ ʈɸɹʆʊʓ ʉʃʋɾɹʓ ʂʆʅʉɽʈɺɸʎʀʀ ʅɹ ʈʂ ʇʆ 

ʆɹɽʉʇɽʏɽʅʀʖ ɼʆʃɻʆɺɽʏʅʆʁ ʉʆʍʈɸʅʅʆʉʊʀ 

ɼʆʂʋʄɽʅʊʆɺ 

ʄʝʞʜʫ ʩʪʨʘʥʘʤʠ ʉʅɻ ʩʫʱʝʩʪʚʫʶʪ ʜʨʝʚʥʠʝ ʫʟʳ ʜʨʫʞʙʳ ʠ 

ʙʨʘʪʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʥʘʫʯʥʦʛʦ ʠ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʭʨʘʥʠʣʠʱʘʭ ʄʘʪʝʥʘʜʘʨʘʥʘ 

ʥʘʭʦʜʷʪʩʷ ʜʨʝʚʥʠʝ ʨʫʢʦʧʠʩʠ ʥʘ ʘʨʤʷʥʦ-ʢʳʧʯʘʢʩʢʦʤ ʷʟʳʢʝ, ʚʦʰʝʜ-

ʰʠʝ ʚ ʢʠʧʯʘʢʩʢʦʝ ʧʠʩʴʤʝʥʥʦʝ ʥʘʩʣʝʜʠʝ, ʢʦʪʦʨʦʝ ʦʪʢʨʳʣ ʜʣʷ ʥʘʩ 

ʠʟʚʝʩʪʥʳʡ ʫʯʝʥʳʡ-ʪʶʨʢʦʣʦʛ ɸ.ʅ.ɻʘʨʢʘʚʝʮ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʪʦʛʦ, 

ʯʪʦ ʚʩʝʭ ʥʘʩ ʦʙʲʝʜʠʥʷʝʪ ʠ ʩʚʷʟʳʚʘʝʪ ʠʩʪʦʨʠʷ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ 

ʩʦʭʨʘʥʝʥʠʝ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʥʘʩʣʝʜʠʷ ʚʩʝʛʜʘ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʣʶʙʦʡ 

ʩʪʨʘʥʳ. ʀ ʩʝʛʦʜʥʷ, ʢʘʢ ʥʠʢʦʛʜʘ ʩʪʦʠʪ ʚʦʧʨʦʩ ʦ ʩʦʭʨʘʥʝʥʠʠ ʢʥʠʞʥʳʭ 

ʠ ʠʥʳʭ ʧʘʤʷʪʥʠʢʦʚ ʠʩʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʦʙʦʛʘʱʘʶʪ ʥʘʰʠ 

ʢʫʣʴʪʫʨʳ, ʘ ʪʘʢʞʝ ʧʨʠʜʘʶʪ ʠʤʧʫʣʴʩ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʪʚʦʨʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ. ʅʘʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʙʱʝʡ ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘ-

ʥʝʥʠʝ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʥʘʩʣʝʜʠʷ ʠ ʧʝʨʝʜʘʯʘ ʧʠʩʴʤʝʥʥʳʭ ʧʘʤʷʪʥʠ-

ʢʦʚ ʢʫʣʴʪʫʨʳ ʙʫʜʫʱʠʤ ʧʦʢʦʣʝʥʠʷʤ.  

ʅʘʮʠʦʥʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ʅɹ ʈʂ) 

ʥʘʯʘʣʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʝʨʚʳʭ ʩʚʦʠʭ ʯʠʪʘʪʝʣʝʡ 5 ʤʘʷ 1931 ʛʦʜʘ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʝʞʝʛʦʜʥʘʷ ʧʦʩʝʱʘʝʤʦʩʪʴ ʯʠʪʘʪʝʣʝʡ ʩʦʩʪʘʚʣʷʝʪ 

ʩʚʳʰʝ 1 ʤʣʥ. ʯʝʣʦʚʝʢ, ʢʥʠʛʦʚʳʜʘʯʘ ï ʦʢʦʣʦ 2 ʤʣʥ. ʆʙʩʣʫʞʠʚʘʶʪ 

ʯʠʪʘʪʝʣʝʡ 14 ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʟʘʣʦʚ ʥʘ 1500 ʤʝʩʪ. ʉʦʚʨʝʤʝʥʥʦʝ 

ʟʜʘʥʠʝ ʙʠʙʣʠʦʪʝʢʠ ʧʦʩʪʨʦʝʥʦ ʧʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʧʨʦʝʢʪʫ ʚ 1971 ʛʦʜʫ 

ʠ ̫ʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʛʦʨʦʜʘ 

ɸʣʤʘʪʳ. ɺ 1991 ʛʦʜʫ ʙʠʙʣʠʦʪʝʢʘ ʧʦʣʫʯʠʣʘ ʩʪʘʪʫʩ çʥʘʮʠʦʥʘʣʴʥʦʡè ʠ 
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ʪʝʤ ʩʘʤʳʤ ʧʨʠʦʙʨʝʣʘ ʟʥʘʯʠʤʦʩʪʴ ʢʘʢ ʦʩʦʙʦ ʮʝʥʥʳʡ ʦʙʲʝʢʪ ʢʫʣʴʪʫ-

ʨʳ. ʉʝʛʦʜʥʷ ʙʠʙʣʠʦʪʝʢʘ ï ʵʪʦ ʢʨʫʧʥʝʡʰʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʠʡ ʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʮʝʥʪʨ ʙʠʙʣʠʦʪʝʢ ʂʘʟʘʭʩʪʘʥʘ; ʜʝʧʦ-

ʟʠʪʘʨʠʡ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʧʝʯʘʪʠ ʂʘʟʘʭʩʪʘʥʘ; 

ʜʝʧʦʟʠʪʘʨʠʡ ʢʘʥʜʠʜʘʪʩʢʠʭ ʠ ʜʦʢʪʦʨʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ ʧʦ ʚʩʝʤ 

ʦʪʨʘʩʣʷʤ ʟʥʘʥʠʡ, ʘʚʪʦʨʝʬʝʨʘʪʦʚ ʩʪʨʘʥ ʉʅɻ ʠ ʠʟʜʘʥʠʡ ʖʅɽʉʂʆ. 

ʅʘʮʠʦʥʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʈʂ ʩ 1992 ʛʦʜʘ ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ ʄʝʞʜʫ-

ʥʘʨʦʜʥʦʡ ʬʝʜʝʨʘʮʠʠ ʙʠʙʣʠʦʪʝʯʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ 

(ʀʌʃɸ), ʂʦʥʬʝʨʝʥʮʠʠ ʜʠʨʝʢʪʦʨʦʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʙʠʙʣʠʦʪʝʢ (CDNL), 

ʩ 1993 ʛʦʜʘ ï ʯʣʝʥʦʤ çɹʠʙʣʠʦʪʝʯʥʦʡ ɸʩʩʘʤʙʣʝʠ ɽʚʨʘʟʠʠè (ɹɸɽ). 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʨʠʦʨʠʪʝʪʳ ʅʘʮʠʦʥʘʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʈʂ ʟʘʢʣʶ-

ʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʢʦʤʧʣʝʢʪʦʚʘʥʠʝ ʬʦʥʜʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ 

ʩʦʭʨʘʥʥʦʩʪʠ, ʢʘʯʝʩʪʚʦ ʙʠʙʣʠʦʪʝʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘ-

ʥʠʷ, ʨʘʟʚʠʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʠʥʠʮʠʠʨʦʚʘʥʠʝ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦ-ʙʠʙʣʠʦʪʝʯʥʳʭ ʧʨʦʝʢʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʠʙʣʠʦʪʝʢʘ ʬʫʥ-

ʢʮʠʦʥʠʨʫʝʪ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʥʘʮʠʦʥʘʣʴʥʦʝ ʢʥʠʛʦʭʨʘʥʠʣʠʱʝ, 

ʢʦʪʦʨʦʝ ʩʦʙʠʨʘʝʪ ʠ ʭʨʘʥʠʪ ʜʦʢʫʤʝʥʪʘʣʴʥʦʝ ʥʘʩʣʝʜʠʝ ʚʩʝʭ ʥʘʨʦʜʦʚ 

ʂʘʟʘʭʩʪʘʥʘ.  

ʇʝʨʚʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʧʨʦʙʣʝʤʘʤ ʩʦʭʨʘʥʥʦʩʪʠ ʜʦʢʫʤʝʥ-

ʪʘʣʴʥʦʛʦ ʧʠʩʴʤʝʥʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʧʨʦʰʝʜʰʘʷ ʚ 1997 ʛʦʜʫ ʚ ʩʪʝʥʘʭ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʈʂ, ʜʘʣʘ ʠʤʧʫʣʴʩ ʢ ʩʦʟʜʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ 

ʩʠʩʪʝʤʳ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʢʦʥʩʝʨʚʘʮʠʠ ʚ ʂʘʟʘʭʩʪʘʥʝ. ʅʘʮʠʦʥʘʣʴʥʘʷ 

ʙʠʙʣʠʦʪʝʢʘ ʈʂ ʥʘʨʘʙʦʪʘʣʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʧʳʪ ʚ ʜʝʣʝ ʩʦʭʨʘʥʝʥʠʷ 

ʙʠʙʣʠʦʪʝʯʥʳʭ ʬʦʥʜʦʚ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʝʢʪʨ ʨʘʙʦʪ, 

ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʪ̫ʩʷ ʚ ʅɹ ʈʂ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʥʘʩ-

ʣʝʜʠʷ. ʉʦʭʨʘʥʝʥʠʝʤ ʬʦʥʜʦʚ ʟʘʥʠʤʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʦʪʜʝʣʦʚ, ʪʘʢʠʭ, 

ʢʘʢ ʩʣʫʞʙʘ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʣʫʞʙʘ ʭʨʘʥʝʥʠʷ ʬʦʥʜʦʚ, ʩʣʫʞʙʳ 

ʢʦʥʩʝʨʚʘʮʠʠ, ʨʝʩʪʘʚʨʘʮʠʠ ʠ ʧʝʨʝʧʣʝʪʘ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʢʦ-ʵʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʘʷ ʩʣʫʞʙʘ, ʦʪʚʝʪʩʪʚʝʥʥʘʷ ʧʦ ʚʦʧʨʦʩʘʤ ʧʦʜʜʝʨʞʘʥʠʷ ʤʠʢʨʦ-

ʢʣʠʤʘʪʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʢʥʠʛʦʭʨʘʥʝʥʠʷ. ɹʝʟ ʥʘʜʣʝʞʘʱʝʛʦ ʚʳʧʦʣ-

ʥʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʞʠʤʘ ʭʨʘʥʝʥʠʷ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʥʘʩʣʝʜʠʷ, 

ʙʠʙʣʠʦʪʝʢʠ ʩʦ ʚʨʝʤʝʥʝʤ ʥʝ ʪʦʣʴʢʦ ʥʝ ʩʤʦʛʫʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʜʦʚ-

ʣʝʪʚʦʨʷʪʴ ʟʘʧʨʦʩʳ ʯʠʪʘʪʝʣʝʡ, ʥʦ ʠ ʨʝʘʣʴʥʦ ʩʪʦʣʢʥʫʪʩʷ ʩ ʫʛʨʦʟʦʡ 

ʯʘʩʪʠʯʥʦʡ ʠʣʠ ʧʦʣʥʦʡ ʠʭ ʫʪʨʘʪʳ. 

ʉʣʫʞʙʘ ʢʦʥʩʝʨʚʘʮʠʠ ʩʦʟʜʘʥʘ ʢʘʢ ʧʝʨʝʭʦʜ ʢ ʦʯʝʨʝʜʥʦʤʫ, ʢʘʯʝʩʪ-

ʚʝʥʥʦ ʥʦʚʦʤʫ ʵʪʘʧʫ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʬʠʟʠʯʝʩʢʦʡ ʩʦʭʨʘʥʥʦʩʪʠ ʨʝʜʢʠʭ ʢʥʠʛ ʠ ʚʩʝʛʦ ʙʠʙʣʠʦʪʝʯʥʦʛʦ ʬʦʥʜʘ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʩʣʫʞʙʳ ʥʘʯʠʥʘʣʘʩʴ ʩ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 



92 ʉʘʨʩʝʥʙʘʝʚʘ ɹ. 

 

ʧʦ ʩʦʭʨʘʥʥʦʩʪʠ ʢʥʠʞʥʳʭ ʬʦʥʜʦʚ ʠ ʧʨʝʪʚʦʨʝʥʠʷ ʚ ʞʠʟʥʴ ʧʨʦʩʪʳʭ ʠ 

ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʉʝʛʦʜʥʷ ʵʪʦ ʩʪʨʫʢʪʫʨʘ, ʠʤʝʶʱʘʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʨʝʩʪʘʚʨʘʮʠʶ ʠ ʢʦʥʩʝʨʚʘʮʠʶ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʚʳʩʦ-

ʢʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʩʪʘʚ-

ʨʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʉ ʚʥʝʜʨʝʥʠʝʤ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝʭ 

ʦʙʣʘʩʪʷʭ ʙʠʙʣʠʦʪʝʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʞʠʟʥʠ, ʨʘʙʦʪʘ ʧʦ ʩʦʭʨʘʥ-

ʥʦʩʪʠ ʠ ʢʦʥʩʝʨʚʘʮʠʠ ʨʫʢʦʧʠʩʥʦʛʦ ʠ ʧʝʯʘʪʥʦʛʦ ʥʘʩʣʝʜʠʷ ʨʘʟʚʠʚʘʝʪʩʷ 

ʚ ʩʦʶʟʝ ʩ ʭʠʤʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘʫʢʘʤʠ. ʂʘʜʨʦʚʳʡ ʩʦʩʪʘʚ ʩʣʫʞ-

ʙʳ ʦʧʨʝʜʝʣʠʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʨʘʙʦʪʳ. ɺ ʩʣʫʞʙʝ 

ʢʦʥʩʝʨʚʘʮʠʠ ʨʘʙʦʪʘʶʪ ʪʘʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʢʘʢ ʭʠʤʠʢʠ, ʤʠʢʨʦ-

ʙʠʦʣʦʛ, ʭʫʜʦʞʥʠʢʠ-ʨʝʩʪʘʚʨʘʪʦʨr, ʧʝʨʝʧʣʝʪʯʠʢʠ. ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜʳ 

ʥʘʫʯʥʦʡ ʢʦʥʩʝʨʚʘʮʠʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʙʠʙʣʠʦ-

ʪʝʯʥʦʛʦ (ʨʝʜʢʦʛʦ) ʬʦʥʜʘ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʳ ʟʥʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ, 

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʫʤʘʛʠ, ʯʝʨʥʠʣ, ʭʘʨʘʢʪʝʨʘ ʠ ʧʨʠʯʠʥ ʠʭ ʠʟʤʝ-

ʥʝʥʠʡ, ʚʣʠʷʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʜʦʢʫʤʝʥʪʦʚ ʠ ʪ.ʜ., 

ʩʧʝʮʠʘʣʠʩʪʳ ʧʨʦʚʦʜʷʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʪʘʙʠ-

ʣʠʟʘʮʠʶ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʙʫʤʘʞʥʦʡ ʦʩʥʦʚʝ ʠ ʢʦʞʝ. ʕʪʦ ʚʚʝʜʝʥʠʝ ʚ 

ʙʫʤʘʞʥʳʡ ʠʣʠ ʧʝʨʝʧʣʝʪʥʳʡ ʤʘʪʝʨʠʘʣ ʚʝʱʝʩʪʚ ʙʠʦʮʠʜʥʦʛʦ ʭʘʨʘʢ-

ʪʝʨʘ; ʜʝʟʠʥʬʝʢʮʠʷ ʠ ʜʝʟʠʥʩʝʢʮʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʭʠʤʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ 

ʧʝʨʝʧʣʝʪʦʚ ʠ ʙʫʤʘʛʠ, ʧʨʦʤʳʚʢʘ ʣʠʩʪʦʚ; ʦʧʨʝʜʝʣʝʥʠʝ ʨʅ ʙʫʤʘʛʠ, 

ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʙʫʬʝʨʦʤ ɹʘʨʨʦʫ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʦʤʧʣʝʢ-

ʩʦʥʘʤʠ (ʕɼʊɸ); ʙʣʦʢʠʨʦʚʘʥʠʝ ʠʦʥʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ; ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʩʦʩʪʘʚʦʚ ʜʣʷ ʞʠʨʦʚʘʥʠʷ ʢʦʞʠ ʠ ʧʝʨʛʘʤʝʥʘ, 

ʫʢʨʝʧʣʝʥʠʝ ʚʝʪʭʠʭ ʣʠʩʪʦʚ. ʉʪʘʙʠʣʠʟʘʮʠʷ ʦʪ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʬʘʟʦʚʦʡ ʢʦʥʩʝʨʚʘʮʠʠ, ʪ.ʝ. ʠʟʛʦʪʘʚʣʠ-

ʚʘʶʪʩʷ ʢʦʨʦʙʢʠ ʠʣʠ, ʠʥʘʯʝ, ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʢʦʥʪʝʡʥʝʨʳ ʠʟ 

ʙʝʩʢʠʩʣʦʪʥʦʛʦ ʢʘʨʪʦʥʘ, ʢʫʜʘ ʧʦʤʝʱʘʶʪʩʷ ʨʝʜʢʠʝ ʢʥʠʛʠ ʠ ʨʫʢʦʧʠʩʠ. 

ʊʘʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʱʠʪʘ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʭʨʘʥʠʣʠʱ. 

ɺ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʣʛʦʚʝʯʥʦʡ ʩʦʭʨʘʥʥʦʩʪʠ ʢʥʠʛ ʧʨʦʚʦʜʷʪʩʷ 

ʪʘʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʢʘʢ ʢʦʥʪʨʦʣʴ ʨʝʞʠʤʘ ʭʨʘʥʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ, 

ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ 

ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʧʨʝʜʤʝʪ ʙʠʦ- ʠ ʜʨʫʛʠʭ ʧʦʚʨʝʞʜʝʥʠʡ. ʇʨʦʚʦʜʠʪʩʷ 

ʝʞʝʜʥʝʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʦʛʦ ʠ ʩʚʝʪʦʚʦʛʦ 

ʨʝʞʠʤʦʚ. ɺ ʢʥʠʛʦʭʨʘʥʠʣʠʱʘʭ ʙʠʙʣʠʦʪʝʢʠ ʫʩʪʘʥʦʚʣʝʥʳ ʜʘʪʯʠʢʠ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʀɺʊʄ ï 7ʄʂʉ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʩ ʚʳʚʦʜʦʤ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʵʢʨʘʥ ʤʦʥʠʪʦʨʘ. ʋʩʪʘ-

ʥʦʚʣʝʥʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ çʇʨʘʢʪʠʢ ʅʎè ʧʦʟʚʦʣʷʝʪ ʧʦʣʫ-



ʉʧʦʩʦʙʳ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʫʢʦʧʠʩʥʦʛʦ é 93 

 

ʯʘʪʴ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʩʫʪʦʢ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʬʦʥʜʝ ʨʝʜʢʠʭ ʢʥʠʛ 

ʠ ʨʫʢʦʧʠʩʝʡ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 30 ʪʳʩʷʯ ʝʜʠʥʠʮ ʭʨʘʥʝʥʠʷ, ʠ 

ʚ ʬʦʥʜʘʭ ʦʩʥʦʚʥʦʛʦ ʢʥʠʛʦʭʨʘʥʝʥʠʷ, ʥʘʩʯʠʪʳʚʘʶʱʠʭ 6 ʤʣʥ. 200 ʪʳʩ. 

ʢɻʟ., ʩ ʩʝʢʪʦʨʘʤʠ ʧʦ ʢʘʟʘʭʩʪʘʥʠʢʝ, ʧʝʨʠʦʜʠʢʝ, ʬʦʥʜʦʤ ʠʥʦʩʪʨʘʥʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ, ʜʝʧʦʟʠʪʘʨʥʳʤʠ ʢʘʨʪʘʤʠ ʠ ʜʨ.  

ʅʘ ʛʨʘʬʠʢʘʭ 1, 2 ʠ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ: 1 

ʢʨʠʚʘʷ ï ʬʦʥʜ ʨʝʜʢʠʭ ʢʥʠʛ ʠ ʨʫʢʦʧʠʩʝʡ, 2-5 ʢʨʠʚʳʝ ʦʪʥʦʩʷʪʩʷ ʢ 

ʦʙʱʝʤʫ ʢʥʠʛʦʭʨʘʥʝʥʠʶ. ɻʨʘʬʠʢ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʩʨʘʟʫ ʮʝʣʦʩʪ-

ʥʦʩʪʴ ʢʘʨʪʠʥʳ ʠ ʝʝ ʥʶʘʥʩʳ. ʅʘ 1 ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʳ ʠʟʤʝʥʝʥʠʷ ʪʝʤ-

ʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʦʛʦ ʨʝʞʠʤʘ ʟʘ ʤʝʩʷʮ. ʅʘ 2 ʛʨʘʬʠʢʝ ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʜʘʥʥʳʝ ʟʘ ʢʚʘʨʪʘʣ ʠʣʠ 3 ʤʝʩʷʮʘ. ʅʘ 3 ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʳ ʠʟʤʝʥʝ-

ʥʠʷ ʟʘ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʛʦʜʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʟʘʤʝʨʦʚ ʨʘʩʩʯʠ-

ʪʳʚʘʶʪʩʷ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪ-

ʥʦʛʦ ʨʝʞʠʤʘ, ʨʝʟʫʣʴʪʘʪʳ ʟʘʥʦʩʷʪʩʷ ʚ ʪʘʙʣʠʮʳ, ʠ ʫʞʝ ʪʘʙʣʠʯʥʳʡ 

ʚʘʨʠʘʥʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʨʫʢʦʚʦʜʩʪʚʫ ʙʠʙʣʠʦʪʝʢʠ (ʪʘʙʣʠʮʘ 1). 

 

ɻʨʘʬʠʢ 1 
ʈʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ ʟʘ 1 ʤʝʩʷʮ 
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ɻʨʘʬʠʢ 2 
ʈʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ ʟʘ ʢʚʘʨʪʘʣ 

 

ɻʨʘʬʠʢ 3  

ʈʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ ʟʘ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʛʦʜʘ 

 



ʉʧʦʩʦʙʳ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʫʢʦʧʠʩʥʦʛʦ é 95 

 

ʊʘʙʣʠʮʘ 1 ï ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʥʠʡ ʧʦ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʦʙʱʝʤ ʢʥʠʛʦʭʨʘʥʠʣʠʱʝ 

(10 ʪʳʩ. ʢʚ. ʤ) 

ʤʝʩʷʮ 
ʊʝʤʧʝʨʘʪʫʨʘ 

t, ʉ 
ʦʪʥʦʩʠʪʝʣʴʥʘʷ 
ʚʣʘʞʥʦʩʪʴ-W,% 

ʦʩʚʝʱʝʥʥʦʩʪʴ, 
ʣʶʢʩ 

ʷʥʚʘʨʴ 17,8 33,4 68 
ʬʝʚʨʘʣʴ 19,0 33,4 62 
ʤʘʨʪ 21,2 37,3 61 
ʘʧʨʝʣʴ 21,0 30,0 60 
ʤʘʡ 21,1 39,2 60 
ʠʶʥʴ 20,5 40,0 62 

ɹʝʟʦʧʘʩʥʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʜʦʢʫʤʝʥʪʦʚ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʩʦʩʪʘʚʘ ʚʦʟʜʫʭʘ. ʉʦʚʤʝʩʪʥʦ ʩ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʩʘʥʵʧʠʜʩʪʘʥʮʠʝʡ ʠ 

ʥʘhʝʡ ʩʣʫʞʙʦʡ ʧʨʦʚʦʜʠʣʦʩʴ ʢʦʤʧʣʝʢʩʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʤʠʢʨʦ-

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚʦʟʜʫʭʘ ʧʦʤʝʱʝʥʠʡ ʢʥʠʛʦ-

ʭʨʘʥʠʣʠʱ. ʍʠʤʠʯʝʩʢʠʡ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʦʪʙʦʨ ʧʨʦʙ ʧʨʦʠʟ-

ʚʦʜʠʣʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʢʥʠʛ ʠ ʚʦʟʜʫʭʘ ʧʦʤʝʱʝʥʠʡ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʤʝʩʪʘʭ ʢʥʠʛʦʭʨʘʥʝʥʠʷ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘ-

ʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʤʠʢʨʦʙʥʦʛʦ ʦʙʩʝʤʝʥʝʥʠʷ ʚ ʚʦʟʜʫʭʝ ʧʦʤʝ-

ʱʝʥʠʡ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʤʠʮʝʪʦʚ ʦʧʨʝʜʝʣʷʣʦʩʴ ʩʝʜʠʤʝʥ-

ʪʘʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ, ʚʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ ʩʦʩʪʘʚʣʷʣʦ 15 ʤʠʥ. ʄʠʢ-

ʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʢʫʤʝʥʪʦʚ ʚ ʦʙʱʝʤ ʭʨʘʥʠ-

ʣʠʱʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʮʝʥʪʨʝ ʧʦʤʝʱʝʥʠʷ ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ 3-5 ʨʘʟ 

ʙʦʣʴʰʝ, ʯʝʤ ʫ ʝʛʦ ʦʢʨʘʠʥ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʦʙʱʝʡ 

ʟʘʧʳʣʝʥʥʦʩʪʴʶ ʬʦʥʜʦʚ, ʪʘʢ ʠ ʧʨʠʩʫʪʩʪʚʠʝʤ ʥʘʠʙʦʣʴʰʝʛʦ ʩʢʦʧʣʝʥʠʷ 

ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʮʝʥʪʨʝ ʟʘʣʘ.  

ʇʨʠ ʣʘʙʦʨʘʪʦʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʦʟʜʫʭʘ ʨʘ-

ʙʦʯʝʡ ʟʦʥʳ ʢʥʠʛʦʭʨʘʥʠʣʠʱ ʦʧʨʝʜʝʣʷʣʠ ʧʳʣʴ ʠ ʦʢʩʠʜʳ ʘʟʦʪʘ ʠ 

ʫʛʣʝʨʦʜʘ (CO, NO), ʘ ʪʘʢʞʝ ʜʠʦʢʩʠʜʳ ʩʝʨʳ, ʘʟʦʪʘ ʠ ʫʛʣʝʨʦʜʘ (SO2, 

NO2, CO2). ʆʢʩʠʜʳ ʫʛʣʝʨʦʜʘ (CO) ʠ ʘʟʦʪʘ (NO) ʦʧʨʝʜʝʣʷʣʠʩʴ ʥʘ 

ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʝ çʂʘʩʢʘʜ-ʅ 511.1è, ʜʨʫʛʠʝ ʛʘʟʳ ï ʥʘ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʝ 

çɸʅʂɸʊ -7631 ʄè, ʧʳʣʴ ʦʪʙʠʨʘʣʘʩʴ ʘʩʧʠʨʘʪʦʨʦʤ ʇʋ-3ʕ. ʆʢʩʠʜʳ 

ʘʟʦʪʘ (NO), ʩʝʨʳ (SO2) ʠ ʫʛʣʝʨʦʜʘ (CO2) ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ. ʇʳʣʴ, 

ʦʢʩʠʜʳ ʫʛʣʝʨʦʜʘ (ʉʆ) ʠ ʘʟʦʪʘ (NO2) ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷʭ ʥʠʞʝ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʭ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦ-

ʚʘʥʠʷʤ çʇʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 

ʙʝʟʦʧʘʩʥʳʝ ʫʨʦʚʥʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳè. ɺ 

ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʢʥʠʛʦʭʨʘʥʠʣʠʱ. 



96 ʉʘʨʩʝʥʙʘʝʚʘ ɹ. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʢʥʠʛʦʭʨʘʥʠʣʠʱ 

 
 ̄

 
ʤʝʩʪʦ 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʍʠʤʠʯʝʩʢʠʡ, ʤʛ/ʤ
3
 

ʆʙʱʘʷ ʤʠʢʨʦʙʥʘʷ 
ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ, ʚ 
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1 ʢʚʘʨʪʘʣ 2 
ʢʚʘʨʪʘʣ 

      

1 ʌʦʥʜ ʈʂʠʈ, 
ʮʝʥʪʨ ʟʘʣʘ 

ʤʝʥʝʝ 
80 ʂʆɽ 

ʤʝʥʝʝ 
80 ʂʆɽ 

0,11 1,0 - - 0,58 - 

2 ʌʦʥʜ ʈʂʠʈ, 
ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʥʠʛ 

80 ʂʆɽ ʤʝʥʝʝ 
80 ʂʆɽ 

0,33 - - - 0,60 - 

3 ʆʙʱʝʝ ʭʨʘʥ. 
ʮʝʥʪʨ ʟʘʣʘ,  
ʷʨʫʩ 

400 ʂʆɽ ʤʝʥʝʝ 80 
ʂʆɽ 

0,11 - - - 0,34 - 

4 ʆʙʱʝʝ ʭʨʘʥ. 
ʥʘʯʘʣʦ ʟʘʣʘ,  
ʷʨʫʩ 

80 ʂʆɽ 80 ʂʆɽ 0,21 - - - 0,36 - 

5 -//-, ʢʦʥʝʮ 
ʟʘʣʘ, 1 ʷʨʫʩ 

80 ʂʆɽ ʤʝʥʝʝ 80 
ʂʆɽ 

0,21 - - - 0,42 - 

6 ʆʙʱʝʝ ʭʨʘʥ. 
ʮʝʥʪʨ, 2 ʷʨʫʩ 

240 ʂʆɽ 160 
ʂʆɽ 

0,11 - - - 0,34 - 

7 -//-,ʥʘʯʘʣʦ 
ʟʘʣʘ, 2 ʷʨʫʩ 

80 ʂʆɽ ʤʝʥʝʝ 80 
ʂʆɽ 

0,9 - - - 0,32 - 

8 -//, ʢʦʥʝʮ ʟʘʣʘ, 
2 ʷʨʫʩ 

80 ʂʆɽ ʤʝʥʝʝ 80 
ʂʆɽ 

0,21 - - - 0,52 - 

*ʂʆɽ ï ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʝ ʝʜʠʥʠʮʳ. 
ʉ ʫʢʨʝʧʣʝʥʠʝʤ ʧʨʠʙʦʨʥʦʡ ʙʘʟʳ, ʥʘʜʝʝʤʩʷ ʠʟʫʯʠʪʴ ʚʠʜʳ ʧʨʝʚʘ-

ʣʠʨʫʶʱʠʭ ʤʠʢʨʦʤʠʮʝʪʦʚ, ʯʪʦʙʳ ʠʤʝʪʴ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙ-

ʱʝʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʭʨʘʥʠʣʠʱ. ʈʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʙʫʜʫʪ ʧʨʦʜʦʣʞʝʥʳ, ʠ ʧʦʣʫʯʝʥʥʳʡ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʚʩʝʭ ʬʦʥʜʦʚ ʚ ʙʠʙʣʠʦʪʝʢʝ. 

ʉʦʚʤʝʩʪʥʦ ʩ ʂʘʟʘʭʩʢʠʤ ʥʘʮʠʦʥʘʣʴʥʳʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ (ʂʘʟʅʋ 

ʠʤ. ʘʣʴ-ʌʘʨʘʙʠ) ʧʨʦʚʦʜʠʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʤʫ ʠʩʩʣʝ-

ʜʦʚʘʥʠʶ ʦʙʨʘʟʮʦʚ ʙʫʤʘʛʠ ʠ ʯʝʨʥʠʣ ʨʫʢʦʧʠʩʝʡ ʨʝʜʢʦʛʦ ʬʦʥʜʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʩ ʧʦʤʦʱʴʶ ʬʠʟʠʢʦ-ʭʠʤʠ-

ʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠʟʫʯʠʪʴ ʩʪʨʫʢʪʫʨʫ ʙʫʤʘʛʠ ʠ ʯʝʨʥʠʣ ʩʪʘʨʠʥ-

ʥʳʭ ʨʫʢʦʧʠʩʝʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʨ ʧʦ ʜʦʣʛʦʚʝʯʥʦʡ ʠʭ ʩʦʭʨʘʥʥʦʩʪʠ 



ʉʧʦʩʦʙʳ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʫʢʦʧʠʩʥʦʛʦ é 97 

 

ʠ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʢʦʥʩʝʨʚʘʮʠʦʥʥʦ-ʨʝʩʪʘʚʨʘʮʠʦʥʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩ ʫʯʝʪʦʤ ʩʦʩʪʦʷʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʜʦʢʫʤʝʥʪʦʚ, ʘ 

ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʤʝʨʥʳʡ çʚʦʟʨʘʩʪè ʨʫʢʦʧʠʩʠ. ʀʩʧʦʣʴʟʫʷ ʀʂ-

ʩʧʝʢʪʨʦʩʢʦʧʠ,ʁ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʠ ʤʠʢʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ,r 

ʠʟʫʯʘʣʠʩʴ ʧʨʠʨʦʜʘ ʩʳʨʴʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʩʪʦʷʥʠʝ 

ʦʙʨʘʟʮʦʚ ʠ ʪ.ʜ. ʈʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʭʠʤʠʯʝʩʢʦʛʦ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ 

ʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʦʚ ʧʦʢʘʟʘʣʠ ʦʪʣʠʯʠʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʢʘʢ ʚ 

ʦʙʨʘʟʮʘʭ ʙʫʤʘʛʠ, ʪʘʢ ʠ ʚ ʦʙʨʘʟʮʘʭ ʯʝʨʥʠʣ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʨʘʟʣʠʯʥʦʤ 

ʩʦʩʪʘʚʝ ʙʫʤʘʛʠ ʠ ʯʝʨʥʠʣ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʫʢʦʧʠʩʝʡ, ʯʪʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʨʘʟʣʠʯʥʳʤ ʩʧʦʩʦʙʘʤ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʫʤʘʛʠ ʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʯʝʨʥʠʣ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʚʳʙʨʘʥ 

ʱʘʜʷʱʠʡ ʤʝʪʦʜ ʢʦʥʩʝʨʚʘʮʠʦʥʥʦ-ʨʝʩʪʘʚʨʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʢʦʪʦ-

ʨʳʡ ʟʘʢʣʶʯʘʣʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʮʝʜʫʨʳ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʠ ʧʣʘʩ-

ʪʠʬʠʢʘʮʠʠ ʙʫʤʘʛʠ. ʅʝʡʪʨʘʣʠʟʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʙʫʬʝʨʦʤ ʩ ʤʝʣʦʚʦʡ 

ʩʫʩʧʝʥʟʠʝʡ ʠ ʦʙʨʘʙʦʪʢʦʡ 0,5% ʨʘʩʪʚʦʨʦʤ ʤʝʪʠʣʮʝʣʣʶʣʦʟʳ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʚʦʣʦʢʦʥ ʙʫʤʘʛʠ. ɿʘʪʝʤ 

ʧʦʤʝʩʪʠʣʠ ʨʫʢʦʧʠʩʠ ʚ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʢʦʥʪʝʡʥʝʨʳ ʠʟ ʙʝʩʢʠʩ-

ʣʦʪʥʦʛʦ ʢʘʨʪʦʥʘ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʨʠʤʝʨʥʳʝ ʜʘʪʳ ʥʝʠʟʚʝʩʪʥʳʭ 

ʨʫʢʦʧʠʩʝʡ, ʘ ʪʘʢʞʝ ʂʦʨʘʥʘ, ʧʦʩʪʫʧʠʚʰʝʛʦ ʥʘ ʵʢʩʧʝʨʪʠʟʫ ʚ ɻʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʡ ʤʫʟʝʡ, ʥʘʰʠ ʚʳʚʦʜʳ ʙʳʣʠ ʟʘʪʝʤ ʧʦʜʪʚʝʨʞʜʝʥʳ ʠʟʚʝʩʪ-

ʥʳʤ ʤʦʩʢʦʚʩʢʠʤ ʵʢʩʧʝʨʪʦʤ-ʚʦʩʪʦʢʦʚʝʜʦʤ, ʟʥʘʪʦʢʦʤ ʚ ʦʙʣʘʩʪʠ ʠʟʫ-

ʯʝʥʠʷ ʨʫʢʦʧʠʩʝʡ ʄ.ʉ. ʄʝʡʝʨʦʤ. 

 

ʀʂ-ʩʧʝʢʪʨ ʦʙʨʘʟʮʘ ʙʫʤʘʛʠ ˉ1 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʚʦʟʤʦʞʥʦ, ʙʫʜʫʪ ʧʨʦʜʦʣʞʝʥʳ ʩ ʮʝʣʴʶ ʜʝʪʘʣʴ-

ʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. 



98 ʉʘʨʩʝʥʙʘʝʚʘ ɹ. 

 

ʅʝʦʙʭʦʜʠʤʦ ʥʘʢʦʧʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤ ʦʙʨʘʟʮʦʚ ʙʫʤʘʛʠ ʠ ʯʝʨʥʠʣ ʩʪʘʨʠʥʥʳʭ ʨʫʢʦʧʠʩʝʡ ʠ 

ʠʟʫʯʝʥʠʝ ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʫʜʝʪ ʩʦʩʪʘʚʣʝʥ ʢʘʪʘʣʦʛ ʩʧʝʢʪʨʦʚ ʙʫʤʘʛʠ ʠ ʯʝʨʥʠʣ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʠʭ ʩʦʩʪʘʚʦʤ ʠ ʩʪʨʫʢʪʫʨʦʡ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʨʫʢʦʧʠʩʝʡ ʬʦʥʜʘ ʨʝʜʢʠʭ 

ʢʥʠʛ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʙʫʜʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʠʦʜ ʥʘʧʠʩʘʥʠʷ ʠʣʠ 

ʠʟʜʘʥʠʷ ʥʝʠʟʚʝʩʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴʝ ʠ ʜʘʣʴ-

ʥʝʡhʝʛʦ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʩʝʨʚʘʮʠʦʥʥʦ-ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪ. ɺʩʝʤ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ ʧʦ ʢʦʥʩʝʨʚʘʮʠʠ ʠ ʨʝʩʪʘʚʨʘʮʠʠ ʚ ʥʘʫʯʥʳʡ ʦʙʦʨʦʪ ʧʦ ʚʩʝʤʫ 

ʤʠʨʫ ʚʦʟʚʨʘʱʘʶʪʩʷ ʜʦʢʫʤʝʥʪʳ ʙʝʩʮʝʥʥʳʭ ʬʦʥʜʦʚ.  

ʉʦʪʨʫʜʥʠʢʘʤʠ ʩʣʫʞʙʳ ʢʦʥʩʝʨʚʘʮʠʠ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠ ̫ʧʦ ʩʨʘʚʥʝʥʠʶ ʜʚʫʭ ʧʨʝʧʘʨʘʪʦʚ: ʤʝʪʘʪʠʥʘ (METATIN GT) ʠ 

ʵʪʘʥʦʣʘ (ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ). ʇʨʦʚʝʨʝʥʦ ʠʭ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʦʝ ʜʝʡ-

ʩʪʚʠʝ ʚ ʜʦʢʫʤʝʥʪʘʭ ʥʘ ʙʫʤʘʞʥʦʡ ʦʩʥʦʚʝ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʩʣʝʜʦ-

ʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦʢʘʟʘʣʘ, ʯʪʦ METATIN GT ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʜʝʨ-

ʞʠʚʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ, ʘ ʪʘʢʞʝ ʤʠʥʠ-

ʤʠʟʠʨʫʝʪ ʨʦʩʪ ʨʷʜʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʕʪʘʥʦʣ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚ-

ʥʳʤ ʘʥʪʠʩʝʧʪʠʢɔɒ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʠ ʚ ʦʜ-

ʥʦʡ ʯʘʰʢʝ ʇʝʪʨʠ ʥʝ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʨʦʩʪ ʧʣʝʩʝʥʠ. ɼʣʷ ʢʦʥʪʨʦʣʷ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʯʠʩʪʳʝ (ʙʝʟ ʦʙʨʘʟʮʦʚ) ʯʘʰʢʠ ʇʝʪʨʠ ʩ ʉʘʙʫʨʦ 

(ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ). ʇʨʦʚʝʜʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ ʧʨʦʪʠʚʦ-

ʛʨʠʙʢʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʙʦʠʭ ʧʨʝʧʘʨʘʪʦʚ. ɺ ʩʣʫʯʘʝ ʩ ʤʝʪʘʪʠʥʦʤ, 

ʦʜʥʘʢʦ, ʦʪʦʙʨʘʥʥʳʭ ʚʘʪʥʳʤ ʪʘʤʧʦʥʦʤ (ʬʦʪʦ 1), ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ 

ʙʘʢʪʝʨʠʡ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʝʛʦ ʥʝʜʦʩʪʘʪʦʯʥʳʭ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʘ-

ʯʝʩʪʚʘʭ. ʉʨʘʚʥʠʚʘʷ ʜʘʥʥʳʝ ʙʠʦʮʠʜʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʤʝʪʘʪʠʥ ï ʜʦʨʦʛʦʩʪʦʷʱʠʡ ʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʡ ʧʨʝʧʘʨʘʪ, ʪ.ʢ. 

ʠʤʧʦʨʪʠʨʫʝʪʩʷ ʠʟ ʐʚʝʡʮʘʨʠʠ. ʅʘʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʪʘʥʦʣ ʚ ʢʘʯʝʩʪʚʝ 

ʙʠʦʮʠʜʘ ʧʨʦʪʠʚ ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʪ.ʢ. ʝʛʦ ʣʝʛʯʝ ʧʨʠʦʙʨʝʩʪʠ, 

ʦʥ ʥʝ ʷʚʣʷʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʧʨʝʧʘʨʘʪʦʤ ʠ ʭʦʨʦʰʦ ʩʝʙʷ ʟʘʨʝʢʦ-

ʤʝʥʜʦʚʘʣ.  

ʆʙʝʩʧʝʯʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʙʠʙʣʠʦʪʝʯʥʦʛʦ ʬʦʥʜʘ ʚ ʅɹ ʈʂ ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʠ ʘʧʨʦʙʠʨʦʚʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʪʘʢ ʠ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʥʦʚʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʟʘʨʝʢʦʤʝʥʜʦʚʘʚ-

ʰʠʤʦ ʩʝʙʝ ʚ ʭʦʜʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʥʠʛʠ ʨʝʩʪʘʚ-

ʨʠʨʫʶʪʩʷ, ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʠʭ ʠʩʪʦʨʠʯʝʩʢʦʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʦʡ ʮʝʥʥʦʩʪʠ, ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ. 



ʉʧʦʩʦʙʳ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʫʢʦʧʠʩʥʦʛʦ é 99 

 

 

ʌʦʪʦ 1 

ʇʨʦʙʘ ʩ ʤʝʪʘʪʠʥʦʤ 

ʅʘʤ ʭʦʯʝʪʩʷ ʨʘʩʩʢʘʟʘʪʴ ʪʘʢʞʝ ʦ ʧʨʦʰʝʜʰʝʤ ʚ 2011 ʛʦʜʫ ʚ ɸʣ-

ʤʘʪʳ ʩʝʤʠʥʘʨʝ-ʪʨʝʥʠʥʛʝ. ʇʝʨʚʳʡ ʦʙʫʯʘʶʱʠʡ ʩʝʤʠʥʘʨ ʧʦ ʨʝʩʪʘʚ-

ʨʘʮʠʠ ʤʘʥʫʩʢʨʠʧʪʦʚ, ʢʦʪʦʨʳʡ ʧʨʦʰʝʣ ʚ ʅʘʮʠʦʥʘʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʝ 

ʈʂ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʂʣʘʩʪʝʨʥʦʛʦ ɹʶʨʦ ʖʅɽʉʂʆ, ʩʦʙʨʘʣ 30 ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʠʟ ʦʙʣʘʩʪʥʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʙʠʙʣʠʦʪʝʢ ʂʘ-

ʟʘʭʩʪʘʥʘ, ʎʝʥʪʨʘʣʴʥʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʄʫʟʝʷ ʈʂ, ʎʝʥʪʨʘʣʴʥʦʛʦ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ɸʨʭʠʚʘ ʈʂ, ʅʘʫʯʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʂʘʟʅʋ ʠʤ. ʘʣʴ-

ʌʘʨʘʙʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʅɹ ʈʂ. ʇʨʘʢʪʠʯʝʩʢʠʡ ʩʝʤʠʥʘʨ ʧʨʦʚʦʜʠʣ 

ʵʢʩʧʝʨʪ ʧʦ ʨʝʩʪʘʚʨʘʮʠʠ ʠʟ ʅʘʮʠʦʥʘʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʌʨʘʥʮʠʠ 

ʊʴʝʨʨʠ ɸʙʨʠ, ʠʤʝʶʱʠʡ ʙʦʛʘʪʳʡ ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ ʦʙʫʯʘʶʱʠʭ ʩʝ-

ʤʠʥʘʨʦʚ, ʘʚʪʦʨ ʦʢʦʣʦ 30 ʩʪʘʪʝʡ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚʦ ʬʨʘʥʮʫʟʩʢʠʭ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʟʜʘʥʠʷʭ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʥʝʜʝʣʴ ʅʘʮʠʦ-

ʥʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʈʂ ʩʪʘʣʘ ʣʘʙʦʨʘʪʦʨʠʝʡ ʧʝʨʝʜʘʯʠ ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʛʦ ʦʧʳʪʘ ʧʦ ʨʝʩʪʘʚʨʘʮʠʠ ʠ ʧʝʨʝʧʣʝʪʫ ʨʫʢʦʧʠʩʝʡ ʠ ʨʝʜʢʠʭ ʢʥʠʛ. 

ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʧʨʦʚʝʣʠ ʚ ʬʦʨʤʘʪʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ, 

ʨʝʩʪʘʚʨʠʨʫʷ ʠ ʧʝʨʝʧʣʝʪʘʷ ʙʠʙʣʠʦʪʝʯʥʳʝ ʢʥʠʛʠ. ɼʨʫʛʠʤʠ ʬʦʨʤʘʪʘʤʠ 

ʨʘʙʦʪʳ ʙʳʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ, ʝʝ 

ʘʥʘʣʠʟ, ʢʦʥʪʨʦʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ.  

ʏʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʩʝʤ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʧʨʝ-

ʜʦʩʪʘʚʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʅʘʮʠʦʥʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʈʂ ʚʝʜʝʪ 

ʨʘʙʦʪʳ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʧʠʩʴʤʝʥʥʦʛʦ ʥʘʩʣʝʜʠʷ ʩ ʧʦʤʦʱʴʶ ʥʦʚʳʭ 
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ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʟʘʬʠʢʩʠʨʦʚʘʥ-

ʥʦʡ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʠ ʨʘʩʰʠʨʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʬʦʥʜʘʤ ʰʠʨʦʢʦ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʦʮʠʬʨʦʚʘʥʠʝ. ɺ ʅʘʮʠʦʥʘʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʝ ʈʂ ʩ 2005 

ʛʦʜʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʉʪʫʜʠʷ ʩʦʟʜʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ, ʦʩʥʦʚʦʡ ʢʦʪʦ-

ʨʦʡ ʷʚʣʷʶʪʩʷ ʙʝʩʢʦʥʪʘʢʪʥʳʡ ʙʦʣʴʰʝʬʦʨʤʘʪʥʳʡ ʩʢʘʥʝʨ TTI Repro-

Graphic Workstation 3040, ʥʝʤʝʮʢʦʡ ʢʦʤʧʘʥʠʠ çZeutschellè, ʩ ʦʯʝʥʴ 

ʚʳʩʦʢʦʡ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʠ ʮʚʝʪʥʳʝ ʧʣʘʥʰʝʪʥʳʝ ʩʢʘ-

ʥʝʨʳ ʬʦʨʤʘʪʘ ɸ3 ï çEPSONè GT-15000. ʀʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʘ 

ABBYY  Fine Reader 7.0 professional Edition, ʩʦʭʨʘʥʝʥʠʝ ʠʟʦʙʨʘʞʝ-

ʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʬʦʨʤʘʪʝ TIFF, JPG. ʉʪʫʜʠʝʡ ʦʮʠʬʨʦʚʘʥʳ ʛʘʟʝʪʳ 

çפʘʟʘץè ʟʘ 1913-1918 ʛʛ., çɽשʙʝʢʰʽ ץʘʟʘץè ʟʘ 1923-1932 ʛʛ. ʠ ʪ.ʜ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʮʠʬʨʦʚʘʥʦ ʦʢʦʣʦ ʜʚʘʜʮʘʪʠ ʪʳʩʷʯ ʜʦʢʫʤʝʥʪʦʚ.  

ɼʣʷ ʦʢʘʟʘʥʠʷ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʧʦ ʢʦʥʩʝʨʚʘʮʠʠ ʬʦʥʜʦʚ 

ʦʙʣʘʩʪʥʳʤ ʙʠʙʣʠʦʪʝʢʘʤ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʦʩʦʙʠʷ ʠ 

ʠʥʩʪʨʫʢʮʠʠ. ʅʘ ʙʘʟʝ ʅʘʮʠʦʥʘʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʝʞʝʛʦʜʥʦ ʧʨʦʚʦ-

ʜʷʪʩʷ ʟʘʥʷʪʠʷ ʚ ʐʢʦʣʝ ʥʘʫʯʥʦʡ ʢʦʥʩʝʨʚʘʮʠʠ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʨʘʙʦʪ-

ʥʠʢʦʚ ʦʙʣʘʩʪʥʳʭ ʙʠʙʣʠʦʪʝʢ ʨʝʩʧʫʙʣʠʢʠ. ʅʘʮʠʦʥʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ 

ʈʂ, ʧʦʣʫʯʠʚ ʚ 2008 ʛʦʜʫ ʩʪʘʪʫʩ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʀʌʃɸ ʧʦ ʩʦʭ-

ʨʘʥʥʦʩʪʠ ʠ ʢʦʥʩʝʨʚʘʮʠʠ, ʧʨʦʚʦʜʠʪ ʢʫʨʩʳ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ-ʢʦʥʩʝʨʚʘʪʦʨʦʚ ʜʣʷ ʙʠʙʣʠʦʪʝʢ ʮʝʥʪʨʘʣʴʥʦ-ʘʟʠʘʪʩʢʦʛʦ ʨʝ-

ʛʠʦʥʘ. ʊʘʢ, ʫ ʥʘʩ ʩʪʘʞʠʨʦʚʘʣʠʩʴ ʩʦʪʨʫʜʥʠʢʠ ʠʟ ʙʠʙʣʠʦʪʝʢ ʂʳʨ-

ʛʳʟʩʪʘʥʘ ʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. ɺ 2010 ʛʦʜʫ ʫ ʥʘʩ ʚ ʛʦʩʪʷʭ ʙʳʣʘ ʜʠʨʝʢʪʦʨ 

ʧʨʦʛʨʘʤʤʳ ʀʌʃɸ/ʇɸʂ ʂʨʠʩʪʠʘʥ ɹʘʨʠʣʷ. ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʰʠ 

ʩʧʝʮʠʘʣʠʩʪʳ ʩʪʘʞʠʨʦʚʘʣʠʩʴ ʚ ʄʦʩʢʚʝ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʊʝʛʝʨʘʥʝ, 

ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ.  

 



ʃɸʊɺʀʗ 

ʇʃʆʊʅʀʂʆɺɸ ʆʂʉɸʅɸ  

ʅʘʮʠʦʥʘʣʴʥʳʡ ɸʨʭʠʚ ʃʘʪʚʠʠ  

ɼʝʧʘʨʪʘʤʝʥʪ ʧʨʝʚʝʥʪʠʚʥʦʡ ʩʦʭʨʘʥʥʦʩʪʠ ʜʦʢʫʤʝʥʪʦʚ 

ʈɽʉʊɸɺʈɸʎʀʗ ʀ ʄɽʊʆɼʓ ʆɹʈɸɹʆʊʂʀ ɸʈʍʀɺʅʓʍ  

ɼʆʂʋʄɽʅʊʆɺ ɺ ɼɽʇɸʈʊɸʄɽʅʊE ʇʈɽɺɽʅʊʀɺʅʆʁ 

ʉʆʍʈɸʅʅʆʉʊʀ ɼʆʂʋʄɽʅʊʆɺ ʅɸʎʀʆʅɸʃʔʅʆɻʆ 

ɸʈʍʀɺɸ ʃɸʊɺʀʀ 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʜʝʧʘʨʪʘʤʝʥʪʘ ɕɖɋɈɋɓɘɎɈɓɔɏ ɗɔɛɖɆɓɓɔɗɘɎ 
ʷʚʣʷʶʪʩʷ: ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʜʦʢʫʤʝʥʪʦʚ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʧʫʪʸʤ ʨʝʩʪʘʚʨʘ-

ʮʠʠ ʠ ʢʦʥʩʝʨʚʘʮʠʠ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʘʢ ʨʫʢʦʧʠʩʠ ʥʘ ʙʫʤʘʛʝ ʠ ʧʝʨ-

ʛʘʤʝʥʪʝ, ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʝʨʝʧʣʸʪ, ʢʘʨʪʳ, ʧʨʦʠʟʚʝʜʝʥʠʷ ʛʨʘʬʠʢʠ ʠ 

ʚʦʩʢʦʚʳʝ ʧʝʯʘʪʠ, ʘ ʪʘʢʞʝ ʬʦʪʦʨʝʧʨʦʜʫʮʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ, ʜʠ-

ʛʠʪʘʣʠʟʘʮʠʷ ʠ ʤʠʢʨʦʬʠʣʴʤʠʨʦʚʘʥʠʝ. ɺ ʜʝʧʘʨʪʘʤʝʥʪʝ ʧʨʦʠʟʚʦʜʷʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʜʦʢʫʤʝʥʪʦʚ ʭʠʤʠʯʝʩʢʠʤʠ 

ʘʥʘʣʠʟʘʤʠ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʪʝʩʪʠʨʦʚʘʥʠʝʤ, ʜʝʟʠʥʬʝʢʮʠʝ ʜʦʢʫ-

ʤʝʥʪʦʚ ʠ ʭʨʘʥʠʣʠʱ. ʇʨʦʚʦʜʷʪʩʷ ʢʫʨʩʳ ʧʦ ʨʝʩʪʘʚʨʘʮʠʠ ʠ ʩʦʭʨʘʥʝʥʠʶ 

ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʘʨʭʠʚʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɺ ʜʝʧʘʨʪʘʤʝʥʪʝ ʝʞʝʜʥʝʚʥʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ 

ʜʦʢʫʤʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʥʦʩʪʠ, ʢʦʪʦ-

ʨʳʤ ʥʝʦʙʭʦʜʠʤʘ ʧʦʤʦʱʴ ʩʧʝʮʠʘʣʠʩʪʘ. ʊʘʢ ʢʘʢ ʜʝʧʘʨʪʘʤʝʥʪ ʚ ʦʩʥʦʚ-

ʥʦʤ ʟʘʥʠʤʘʝʪʩʷ ʨʝʩʪʘʚʨʘʮʠʝʡ ʜʦʢʫʤʝʥʪʦʚ ʠʟ ʬʦʥʜʦʚ ɻʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʘʨʭʠʚʘ ʃʘʪʚʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʩʪʘʪʴʝ ʙʫ-

ʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʠʥʪʝʨʝʩʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʥʦʡ 

ʨʘʙʦʪʳ. 

ʇʝʨʚʳʡ ʦʙʲʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʬʦʥʜ 2761 ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʉʪʨʦʡ-

ʫʧʨʘʚʣʝʥʠʝ ʈʠʞʩʢʦʛʦ ʛʦʨʦʜʘè.  

ʕʪʦʪ ʦʙʲʝʢʪ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʠ ʈʠʞʩʢʠʭ ʟʜʘʥʠʡ ʩ 1872 ʧʦ 1944 ʛʦʜ.r ʕʪʦ ʫʥʠʢʘʣʴʥʳʡ ʠʩ-

ʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʶʪ ʘʨʭʠʪʝʢʪʦʨʳ, ʩʪʨʦʠʪʝʣʠ ʠ 

ʨʝʩʪʘʚʨʘʪʦʨʳ. ɺ ʜʝʣʝ ʩʦʙʨʘʥʳ ʧʣʘʥʳ, ʨʠʩʫʥʢʠ, ʜʦʢʫʤʝʥʪʳ, ʚʧrʦʣ-
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ʥʝʥʥʳʝ ʥʘ ʙʫʤʘʛʝ, ʥʘ ʙʫʤʘʞʥʦʡ ʢʘʣʴʢʝ ʠ ʢʘʣʴʢʝ ʥʘ ʪʢʘʥʠ. ʀʥʬʦʨʤʘʮʠʷ 

ʚʧrʦʣʥʝʥʘ ʨʘʟʥʳʤʠ ʧʠʰʫʱʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ï ʛʨʘʬʠʪʥʳʤ ʢʘʨʘʥʜʘ-

ʰʦʤ, ʯʝʨʥʠʣʘʤʠ, ʪʫʰʴʶ, ʘʢʚʘʨʝʣʴʥʳʤʠ ʢʨʘʩʢʘʤʠ, ʤʘʰʠʥʦʧʠʩʴʶ. 

 
ʉʥʠʤʦʢ 1 

ʉʪʨʦʡʫʧʨʘʚʣʝʥʠʝ ʈʠʞʩʢʦʛʦ ʛʦʨʦʜʘ 

ʅʘ ʦʙʲʝʢʪʝ ʠʤʝʶʪʩʷ ʪʘʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʢʘʢ ʧʦʞʝʣʪʝʥʠʝ ʙʫʤʘʛʠ 

(ʩʥ. 2), ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʛʨʷʟʴ (ʩʥ. 3 ʠ 4), ʘ ʪʘʢʞʝ ʨʘʟʨʳʚʳ, ʟʘʣʦʤʳ ʠ 

ʪʨʝʱʠʥʳ. (ʩʥ. 2, 3, 4 ʠ 5). 

 
ʉʥʠʤʦʢ 2 

ɼʦ ʠ ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ 

 
ʉʥʠʤʦʢ 3 

ɼʦ ʠ ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ 

 
ʉʥʠʤʦʢ 4  

ɼʦ ʠ ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ 

 
ʉʥʠʤʦʢ 5 

ɼʦ ʠ ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ 

ʇʨʦʮʝʩʩ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: 

1. ʌʦʪʦʬʠʢʩʘʮʠ;̫ 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʙʫʤʘʛʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʚʝʨʭ-

ʥʦʩʪʥʦʛʦ pH ʤʝʪʨʘ; 



ʈʝʩʪʘʚʨʘʮʠʷ ʠ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʘʨʭʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ é 103 

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʦʢʫ-

ʤʝʥʪʦʚ ʩʦʜʝʨʞʠʪ ʧʦʚʳʰʝʥʥʫʶ ʢʠʩʣʦʪʥʦʩʪʴ, ʧʨʠʤʝʨʥʦ 4,15.  

3. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʚʦʣʦʢʦʥ; 

ʀʩʧʦʣʴʟʫ ̫ ʨʝʘʛʝʥʪ ʍʝʨʮʙʝʨʛʘ (ʡʦʜ-ʭʣʦʨ-ʮʠʥʢ) ʙʳʣʦ ʦʧʨʝ-

ʜʝʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʙʫʤʘʛʠ ʚ ʦʩʥʦʚʥʦʤ ʩʦʜʝʨʞʠʪ ʚʦʣʦʢʥʘ 

ʮʝʣʣʶʣʦʟʳ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʭʣʦʧʢʘ (ʩʥ. 6.) 

 
ʉʥʠʤʦʢ 6  

Bʦʣʦʢʥʘ ʮʝʣʣʶʣʦʟʳ ʠ ʭʣʦʧʢʘ (100x) 

4. ʇʨʦʚʝʨʢʘ ʢʨʘʩʦʯʥʦʛʦ ʩʣʦʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ; 

ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʜʦʢʫʤʝʥʪʦʚ ï ʩʣʦʡ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʡ. 

5. ʈʘʩʰʠʚʢʘ ʠ ʦʙʝʩʧʳʣʠʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘ;  

6. ʅʝʡʪʨʘʣʠʟʘʮʠ ̫ʤʝʣʦʚʳʤ (CaCO3) ʧʦʨʦʰʢʦʤ ʠʣʠ ʨʘʩʪʚʦʨʦʤ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʨʘʩʦʯʥʦʛʦ ʩʣʦʷ;  

ʇʦʩʣʝ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʚʝʣʠʯʠʥʘ pH ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 6,23. 

7. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʣʘʩʪʠʬʠʮʠʨʦʚʘʥʥʠʝ 0,5% ʨʘʩʪʚʦʨʦʤ 

ʤʝʪʠʣʮʝʣʣʶʣʦʟʳ; 

8. ɺʦʩʧʦʣʥʝʥʠʝ ʫʪʨʘʪ ʦʩʥʦʚʳ, ʫʢʨʝʧʣʝʥʠʝ ʨʘʟʨʳʚʦʚ, ʟʘʣʦʤʦʚ, 

ʪʨʝʱʠʥ ʢʣʝʝʤ ʠʟ ʧʰʝʥʠʯʥʦʛʦ ʢʨʘʭʤʘʣʘ ʠ ʷʧʦʥʩʢʦʡ ʙʫʤʘʛʠ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦʡ ʪʦʣʱʠʥ;r 

9. ʇʨʦʩʫʰʠʚʘʥʠʝ ʠ ʧʨʝʩʩʦʚʘʥʠʝ; 

10. ʆʙʨʝʟʢʘ, ʧʨʠʙʣʠʞʝʥʥʘ ̫ʢ ʦʨʠʛʠʥʘʣʫ ʠ ʧʝʨʝʧʣʸʪ.  

ɺ ʬʦʥʜʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʘʨʭʠʚʘ ʃʘʪʚʠʠ ʥʘ-

ʭʦʜʷʪʩʷ ʪʘʢʞʝ ʤʝʪʨʠʯʝʩʢʠʝ ʢʥʠʛʠ ʮʝʨʢʚʝʡ ï ʵʪʦ ʢʥʠʛʠ ʦʬʠʮʠʘʣʴʥʦʡ 

ʟʘʧʠʩʠ ʘʢʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʨʦʞʜʝʥʠʷ ʠ ʢʨʝʱʝʥʠʷ, ʙʨʘ-

ʢʦʩʦʯʝʪʘʥʠʷ ʠ ʩʤʝʨʪʠ) ʟʘ ʧʝʨʠʦʜ ʩ ʥʘʯʘʣʘ 18 ʚʝʢʘ ʧʦ ʥʘʯʘʣʦ 20 ʚʝʢʘ.  

ʇʝʨʚʳʡ ʧʨʠʤʝʨ ʠʟ ʮʝʨʢʦʚʥʳʭ ʢʥʠʛ ʧʨʝʜʩʪʘʚʣʝʥ ʬʦʥʜʦʤ 7085: 

çʂʥʠʛʘ ʟʘʧʠʩʝʡ ʘʢʪʦʚ ʦ ʨʦʞʜʝʥʠʠ. ɼʘʛʜʩʢʠʡ ʢʘʪʦʣʠʯʝʩʢʠʡ ʢʦʩʪʝʣè 

(ʩʥ. 7). ʕʪʦʪ ʦʙʲʝʢʪ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʦʜʠʚʰʠʭʩʷ ʚ ʃʘʪʚʠʠ, 

ʚ ʛʦʨʦʜʝ ɼʘʛʜʘ, ʟʘ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 1899 ʧʦ 1910 ʛʦʜ. ɿʘʧʠʩʠ ʚ 

ʢʥʠʛʝ ʟʘʧʦʣʥʝʥʳ ʯʸʨʥʳʤʠ ʫʩʪʦʡʯʠʚʳʤʠ ʯʝʨʥʠʣʘʤʠ. 



104 ʇʣʦʪʥʠʢʦʚʘ ʆ. 

 

 
ʉʥʠʤʦʢ 7  

ʂʥʠʛʘ ʟʘʧʠʩʝʡ ʘʢʪʦʚ ʦ ʨʦʞʜʝʥʠʠ.  

ʆʙʲʝʢʪ ʠʤʝʝʪ ʪʘʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʢʘʢ ʨʘʟʨʳʚʳ, ʟʘʣʦʤʳ ʠ ʪʨʝʱʠ-

ʥʳ, ʫʪʨʘʪʘ ʦʩʥʦʚʳ, ʘ ʪʘʢʞʝ ʚʠʜʥʘ ʧʨʝʜʳʜʫʱʘ ̫ʨʝʩʪʘʚʨʘʮʠʷ ʢʣʝʡʢʦʡ 

ʣʝʥʪʦʡ (ʩʥ. 8).  

 
ʉʥʠʤʦʢ 8 

ʂʥʠʛʘ ʟʘʧʠʩʝʡ ʘʢʪʦʚ ʦ ʨʦʞʜʝʥʠʠ.  

ʇʨʦʮʝʩʩ ʨʘʙʦʪʳ ʪʦʪ ʞʝ, ʢʘʢ ʚ ʧʨʝʜʳʜʫʱʝʤ ʚʘʨʠʘʥʪʝ ʩ ʪʘʢʠʤʠ 

ʜʦʧʦʣʥʝʥʠʷʤʠ, ʢʘʢ ʩʥʷʪʠʝ ʢʣʝʡʢʦʡ ʣʝʥʪ,r ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʠʣʘ-

ʮʝʪʘʪʘ ʠ ʩʥʷʪʠʝ ʦʩʪʘʪʦʯʥʦʛʦ ʣʠʧʢʦʛʦ ʩʣʦʷ ʛʝʧʪʘʥʦʤ. ʇʨʠʤʝʨʳ ʜʦ ʠ 

ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʩʥʠʤʢʘʭ 9 ʠ 10. 

 
ʉʥʠʤʦʢ 9 

ɼʦ ʨʝʩʪʘʚʨʘʮʠʠ 

 
ʉʥʠʤʦʢ 10 

ʇʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ 



ʈʝʩʪʘʚʨʘʮʠʷ ʠ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʘʨʭʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ é 105 

 

ʉʣʝʜʫʶʱʠʝ ʧʨʠʤʝʨʳ ʤʝʪʨʠʯʝʩʢʠʭ ʢʥʠʛ ʮʝʨʢʚʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʠʟ ʬʦʥʜʘ 235.  

ʇʝʨʚʳʡ ʜʦʢʫʤʝʥʪ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʙʨʘʢʦʩʦʯʝʪʘʥʠʠ ʚ 

ʃʘʪʚʠʠ ʟʘ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 1858 ʧʦ 1874 ʛʦʜ (ʩʥ. 11).  

ʅʘ ʦʙʲʝʢʪʝ ï ʪʘʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʢʘʢ ʫʛʘʩʰʠʝ ʯʝʨʥʠʣʘ, ʨʘʟʨʳ-

ʚʳ, ʟʘʣʦʤʳ ʠ ʪʨʝʱʠʥʳ, ʫʪʨʘʪʘ ʦʩʥʦʚʳ. ɹʫʤʘʛʘ ʧʦʚʨʝʞʜʝʥʘ ʧʣʝ-

ʩʝʥʴʶ. ʇʷʪʥʘ ʨʘʟʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʦʪʪʝʥʢʦʚ (ʩʥ. 12).  

 
ʉʥʠʤʦʢ 11 

ʂʥʠʛʘ ʟʘʧʠʩʝʡ ʘʢʪʦʚ ʦ 
ʙʨʘʢʦʩʦʯʝʪʘʥʠʠ. 

 

ʉʥʠʤʦʢ 12 
ɼʦ ʠ ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ 

ɺʪʦʨʦʡ ï ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʢʪʘʭ ʩʤʝʨʪʠ ʚ ʃʘʪʚʠʠ ʟʘ 

ʧʝʨʠʦʜ ʩ 1893 ʧʦ 1915 ʛʦʜ (ʩʥ. 13).  

ʅʘ ʦʙʲʝʢʪʝ ʚʠʜʥʘ ʨʞʘʚʯʠʥʘ ʦʪ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʢʨʝʧʦʢ. ʉʠʥʠʝ 

ʯʝʨʥʠʣʘ, ʥʝʫʩʪʦʡʯʠʚʝr ʢ ʚʣʘʛʝ, ʦʪʧʝʯʘʪʘʣʠʩʴ ʥʘ ʩʦʩʝʜʥʠʭ ʩʪʨʘʥʠʮʘʭ 

ʠ ʧʨʦʰʣʠ ʥʘʩʢʚʦʟʴ ʙʫʤʘʛʠ (ʩʥ. 14). 

 
ʉʥʠʤʦʢ 13  

ʂʥʠʛʘ ʟʘʧʠʩʝʡ ʘʢʪʦʚ ʦ ʩʤʝʨʪʠ. 

 

ʉʥʠʤʦʢ 14  
ɼʦ ʠ ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ 

ʇʨʦʮʝʩʩ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʩʦʩʪʦʠʪ: 

1. ɼʝʟʠʥʬʝʢʮʠ ̫ʚ ʧʘʨʘʭ ʬʦʨʤʘʣʠʥʘ; 

2. ʌʦʪʦʬʠʢʩʘʮʠ;̫ 

3. ʇʨʦʚʝʨʢʘ ʢʨʘʩʦʯʥʦʛʦ ʩʣʦʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ; 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʩʣʦʡ ʫʩʪʦʡʯʠʚʳʡ, ʚʦ ʚʪʦʨʦʤ ï ʥʝʪ. 



106 ʇʣʦʪʥʠʢʦʚʘ ʆ. 

 

4. ʉʥʷʪʠʝ ʨʞʘʚʯʠʥʳ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʚ ʤʝʩʪʘʭ ʩʚʦʙʦʜ-

ʥʳʭ ʦʪ ʪʝʢʩʪʘ; 

5. ʈʘʩʰʠʚʢʘ ʠ ʘʢʢʫʨʘʪʥʦʝ ʦʙʝʩʧʳʣʠʚʘʥʠʝ, ʪʘʢ ʢʘʢ ʙʫʤʘʛʘ ʭʨʫʧ-

ʢʘʷ; 

6. ʇʨʦʤʳʚʢʘ ʜʦʢʫʤʝʥʪʘ ʤʝʞʜʫ ʥʝʪʢʘʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 

ʧʦʣʠʵʩʪʝʨʘ çBondinaè
[1] 
ʚ ʬʠʣʴʪʨʦʚʘʥʥʦʡ ʚʦʜʝ ʧʨʦʣʦʞʝʥʥʦʛʦ ʠ 

ʦʙʨʘʙʦʪʢʘ 2% ʨʘʩʪʚʦʨʦʤ Lysoformina ʠʣʠ ʜʝʟʠʥʬʝʢʮʠʨʫʶʠɦʤʠ 

ʩʘʣʬʝʪʢʘʤʠ Hospisept;  

7. ʇʣʘʩʪʠʬʠʮʠʨʦʚʘʥʠʝ 0,5% ʨʘʩʪʚʦʨʦʤ ʤʝʪʠʣʮʝʣʣʫʣ;r 

8. ɺʦʩʧʦʣʥʝʥʠʝ ʫʪʨʘʪ ʦʩʥʦʚʳ, ʩʢʣʝʡʢʘ ʠ ʧʦʜʢʣʝʡʢʘ ʨʘʟʨʳʚʦʚ 

ʠʣʠ ʜʫʙʣʠʨʦʚʘʥʠʝ ʢʣʝʝʤ ʠʟ ʧʰʝʥʠʯʥʦʛʦ ʢʨʘʭʤʘʣʘ ʨʝʩʪʘʚʨʘʮʠʦʥʥʦʡ 

ʷʧʦʥʩʢʦʡ ʙʫʤʘʛʦʡ ʩʦʦʪʚʝʪʩʪʚʝʫʶɦʝʡ ʪʦʣʠɦʥr ; 

9. ʇʨʦʩʫʰʠʚʘʥʠʝ ʠ ʧʨʝʩʩʦʚʘʥʠʝ; 

10. ʆʙʨʝʟʢʘ, ʧʨʠʙʣʠʞʝʥʥʘ ̫ʢ ʦʨʠʛʠʥʘʣʫ ʠ ʧʝʨʝʧʣʸʪ. 

ʀ ʟʘʢʘʥʯʠʚʘʷ ʩʪʘʪʴʶ, ʭʦʯʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢʞʝ ʦʜʠʥ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ ʠʥʪʝʨʝʩʥʳʡ, ʜʦʢʫʤʝʥʪ ʠʟ ɺʝʥʪʩʧʠʣʩʢʦʛʦ ʟʦʥʘʣʴʥʦʛʦ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʘʨʭʠʚʘ çʂʦʣʭʦʟ òKomunisma ceǸġò (ʂʦʤʤʫʥʠʩʪʠʯʝʩʢʠʡ 

ʧʫʪʴ)è ʠʟ ʬʦʥʜʘ N 295 (ʩʥ. 15).  

 
ʉʥʠʤʦʢ 15 

ʂʦʣʭʦʟ çKomunisma ceǸġè (ʂʦʤʤʫʥʠʩʪʠʯʝʩʢʠʡ ʧʫʪʴ). 

ʕʪʘ ʢʥʠʛʘ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʩʯʝʪʘʭ ʩ ʯʣʝʥʘʤʠ ʢʦʣʭʦʟʘ 

ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 1955 ʧʦ 1959 ʛʦʜ.  

ɺ ʢʥʠʛʝ ʙʣʘʥʢ ʚʳʧʦʣʥʝʥ ʪʠʧʦʛʨʘʬʩʢʠʤ ʩʧʦʩʦʙʦʤ, ʟʘʧʦʣʥʝʥ 

ʩʠʥʠʤʠ ʥʝʫʩʪʦʡʯʠʚʳʤʠ ʯʝʨʥʠʣʘʤʠ. ɺʩʣʝʜʩʪʚʠʝ ʥʝʙʨʝʞʥʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ, ʥʘ ʜʦʢʫʤʝʥʪʝ ʚʠʜʥʘ ʨʞʘʚʯʠʥʘ ʠ ʩʣʝʜʳ ʟʘʪʸʢʦʚ, 

ʯʪʦ ʚʳʟʚʘʣʦ ʦʙʚʝʪʰʘʥʠʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʣʠʩʪʘ ʙʫʤʘʛʠ. 

ʇʨʦʮʝʩʩ ʨʘʙʦʪʳ: 

1. ɼʝʟʠʥʬʝʢʮʠ ̫ʚ ʧʘʨʘʭ ʬʦʨʤʘʣʠʥʘ; 

2. ʌʦʪʦʬʠʢʩʘʮʠ;̫ 
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3. ʆʧʨʝʜʝʣʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʩʦʩʪʘʚʘ ʙʫʤʘʛʠ ʠ ʢʘʨʪʦʥʘ ʩ 

ʦʙʣʦʞʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ pH ʤʝʪʨʘ; 

ɹr ʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʫʤʘʛʘ ʠ ʢʘʨʪʦʥ ʠʤʝʁʪ ʧʦʚʳʰʝʥʥʫʶ 

ʢʠʩʣʦʪʥʦʩʪʴ ï ʧʨʠʤʝʨʥʦ 4,4 ʠ 4,5.  

4. ʀʩʧʦʣʴʟʫʷ ʦʧʪʠʯʝʩʢʠʡ ʤʠʢʨʦʩʢʦʧ ʠ ʨʝʘʛʝʥʪ ʍʝʨʮʙʝʨʛʘ (ʡʦʜ-

ʭʣʦʨ-ʮʠʥʢ) ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʙʫʤʘʛʘ ʩʦʜʝʨʞʠʪ ʚʦʣʦʢʥʘ ʮʝʣ-

ʣʶʣʦʟ;r ʢʘʨʪʦʥ ï ʚʦʣʦʢʥʘ ʮʝʣʣʶʣʦʟʳ ʠ ʜʨʝʚʝʩʥʫʶ ʤʘʩʩʫ (ʩʥ. 16); 

 
Cʥʠʤʦʢ 16  

Bʦʣʦʢʥʘ ʮʝʣʣʶʣʦʟʳ; ʚʦʣʦʢʥʘ ʮʝʣʣʶʣʦʟʳ ʠ ʜʨʝʚʝʩʥʘʷ ʤʘʩʩʘ (100x) 

5. ʇʨʦʚʝʨʢʘ ʢʨʘʩʦʯʥʦʛʦ ʩʣʦʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ; 

6. ʈʘʩʰʠʚʢʘ ʠ ʦʙʝʩʧʳʣʠʚʘʥʠʝ; 

7. ʉʥʷʪʠʝ ʨʞʘʚʯʠʥʳ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʚ ʤʝʩʪʘʭ ʩʚʦʙʦʜ-

ʥʳʭ ʦʪ ʪʝʢʩʪʘ; 

8. ʅʝʡʪʨʘʣʠʟʘʮʠʷ ʤʝʣʦʚʳʤ (CaCO3) ʧʦʨʦʰʢʦʤ;  

pH ʚʝʣʠʯʠʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʧʦ ʢʘʨʪʦʥʫ ʜʦ 6,2; ʧʦ ʙʫʤʘʛʝ ï ʜʦ 7,2. 

9. ʋʢʨʝʧʣʝʥʠʝ ʪʝʢʩʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 35% ʨʘʩʪʚʦʨʘ ʮʠʢʣʦʜʦ-

ʜʝʢʘʥʘ ʚ ʛʝʢʩʘʥʝ; 

10. ɼʣʷ ʙʫʤʘʛʠ: ʚʦʩʧʦʣʥʝʥʠʝ ʫʪʨʘʪ ʦʩʥʦʚʳ, ʩʢʣʝʡʢʘ ʠ ʧʦʜʢʣʝʡʢʘ 

ʨʘʟʨʳʚʦʚ ʢʣʝʝʤ ʠʟ ʧʰʝʥʠʯʥʦʛʦ ʢʨʘʭʤʘʣʘ ʠ ʷʧʦʥʩʢʦʡ ʨʝʩʪʘʚ-

ʨʘʮʠʦʥʥʦʡ ʙʫʤʘʛʦʡ; 

ɼʣʷ ʢʘʨʪʦʥʘ: ʚʦʩʧʦʣʥʝʥʠʝ ʫʪʨʘʪ ʦʩʥʦʚʳ ʢʣʝʝʤ ʠʟ ʧʰʝʥʠʯʥʦʛʦ 

ʢʨʘʭʤʘʣʘ ʠ ʤʘʪʝʨʠʘʣʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʦʣʠɦʥ  rʠ ʮʚʝʪʘ;  

11. ʇʷʪʥʘ ʦʪ ʨʞʘʚʯʠʥʳ ʩ ʢʦʣʝʥʢʦʨʘ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʱʘʚʝʣʝʚʦʡ 

ʢʠʩʣʦʪʦʡ; 

12. ʇʨʦʩʫʰʠʚʘʥʠʝ ʠ ʧʨʝʩʩʦʚʘʥʠʝ; 

13. ʆʙʨʝʟʢʘ, ʧʨʠʙʣʠʞʝʥʥʘʷ ʢ ʦʨʠʛʠʥʘʣʫ, ʠ ʧʝʨʝʧʣʸʪ. 

ʅʘ ʩʥʠʤʢʘʭ 17 ʠ 18 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʨʫʞʥʘʷ ʠ ʚʥʫʪʨʝʥʥʷ̫ ʩʪʦʨʦ-

ʥʘ ʦʙʣʦʞʢʠ ʜʦ ʠ ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ. ɹʣʦʢ ʜʦ ʠ ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʩʥʠʤʢʝ 19.  
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ʉʥʠʤʦʢ 17 

ɼʦ ʠ ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ 

 
ʉʥʠʤʦʢ 18 

ɼʦ ʠ ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ 

 
ʉʥʠʤʦʢ 19 

ɼʦ ʠ ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ 

ʀʪʦʛ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ: ʩʦʭʨʘʥʝʥʘ ʫʥʠʢʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, 

ʦʙʝʩʧʝʯʝʥʘ ʧʦʩʣʝʜʫʶʱʘʷ ʦʮʠʬʨʦʚʢʘ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʜʦʢʫʤʝʥʪʘ ʜʣʷ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ɸ ʪʘʢʞʝ, ʨʝʩʪʘʚʨʘʮʠʷ ʨʘʟʥʳʭ ʦʙʲʝʢʪʦʚ ʨʘʟʚʠʚʘʝʪ 

ʟʥʘʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ, ʧʦʟʥʘʶʪʩʷ ʨʘʟ-

ʥʦʦʙʨʘʟʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪʝʭʥʦʣʦʛʠʠ. 

                                                 
1
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EDITA KERSULYTE  

RESTORATION OF XVI CENTURY MANUSCRIPT BOOK 

LIVES OF THE SAINTS BINDING AND INVESTIGATION OF 

ANALOGS 

Every object of heritage is unique but quite often circumstances of 

their creation and existence remain hidden in the past. Manuscript books 

preserving written culture tell us very little about themselves ï authors, 

scribers, bookbinders, customers and owners are often unknown. In the 

process of restoration the investigation of analogical books gives us some 

additional information about the stylistics of the book, helps to 

comprehend its technology and to find the best restoration solution. 

In the Russian Manuscript Book Collection (F19) of the Wroblewski 

Library of the Lithuanian Academy of Sciences (hereafter WLLAS) a 

number of Cyrillic manuscripts are kept. In 2010 a book Lives of the 

Saints (signature F19-76) was handed over for restoration to the 

Documents Conservation and Restoration Department. It is a collection 

of Homilies where life stories of Orthodox Church saints are presented. 

Among them the sufferings of Vilnius orthodox martyrs - Anthony, John 

and Eustathius - were also descried. The manuscript is written in Old 

Church Slavonic language. It is known that the book was kept in 

Supras
[1]

and was dated XVI century [17, 99-102]. 

The book Lives of the Saints got into the Documents Conservation 

and Restoration Department disintegrated, damaged by mould, leaves of 

the book were stained and shabby. Paper in some places was repaired 

using paper patches but in some places they were also ragged. Leather, 

covering the boards, was darkened, dirty, some leather fragments were 

missing. Block sewing and attachment to the cover was broken up. 

Instead of former endbands just some of the fragments were left. Metal 

details, such as bosses and fastenings, partly remained (fig. 1, 2). In the 

binding edge of less damaged leaves some holes were noticed but they 

did not correspond to the present sewing of the block. These holes in the 
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binding edge and paper patches showed that the book was rebound. 

Technology of the second bookbinding revealed that it was not the result 

of a simple repairing but the example of a continued tradition.  

 
Fig. 1 

 Book Lives of the Saints (WLLAS, 

F19-76).  

Before restoration 

 

Fig. 2 

Book Lives of the Saints (WLLAS, F19-76). 

Before restoration 

Although the second binding was damaged but the parts of it carried 

information about its former structure. During the first examination it 

was noticed that bookblock was sewn in link-stitch (fig. 3) and it was the 

sign that this binding had Byzantine features. J. A. Szirmai, investigating 

the technology of bookbindings, names Byzantine binding as a 

typological category declining strict references to a certain time period, 

territory and characterizes it referring to the main structural. To his mind, 

Byzantine binding stepped over geographical and chronological borders 

of Byzantine Empire [13, 62]. Till now no bindings of this kind had ever 

been restored in the Documents Conservation and Restoration De-

partment of WLLAS. Therefore it should be acknowledged that such 

bookbinding technique was known just fragmentally. Before the 

conservation of the book Lives of the Saints it was necessary to 

investigate carefully bookbinding structure and technology and to 

compare it with the other books from the Russian Manuscript Book 

Collection (F19). 
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Fig. 3 

Spine of the book Lives of the Saints (WLLAS, F19-76). Before restoration 

Starting conservation treatment it was very important to get 

acquainted with the publications dealing with the Byzantine binding 

technique and problems of restoration. Among the authors of 

publications such names should be mentioned: J. A. Szirmai [13], G. 

Boudalis [2; 3], K. Houlis [8], I. Mokretsova [10; 11; 18], N. Sarris [12], 

R. Decheva [6] and L. S. Dzendzeluk [16]. 

Examining the book Lives of the Saints before conservation we had 

to find out if it was the only binding of this technique among the book 

collection which had ever belong to Suprasl Monastery (now they are 

stored in WLLAS). Referring to the data found in the catalogues by F. N. 

Dobriansky [17] and N. Morozova [19] for the analysis de visu 44 books 

selected from Russian Manuscript Collection (F19). It should be noted 

that data given in these catalogues deal mainly with the creation of 

manuscripts. Therefore examining the bookbinding it can serve just as a 

primary condition. Most of the books selected for analysis had belonged 

to the Suprasl Monastery and were dated XVI century (among those 44 

books there were several books from Suprasl, but attributed to another 

period and some of them - to other places). Looking over the books the 

main attention was focused to the structure and technique of the binding 

but not to the decor elements. It was found out that seven of the selected 

books (F19-53, F19-56, F19-61, F19-63, F19-84, F19-88, F19-247) had 

some Byzantine binding features. All these books are attributed to 

Suprasl Monastery, two of which (F19-61, F19- 88), according to F. N. 

Dobriansky are dated XV century [17, 76, 178], but the investigation of 

watermarks by N. Morozova attributes them to the XVI century [19, 23, 
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34]. Structure, technology and decor of these seven books have some 

similarities with the book Lives of the Saints. Investigation of these 

bindings helped to find the answers to some questions dealing with 

restoration of the binding.  

In this article all the processes of restoration of the book Lives of the 

Saints will not be discussed in detail. The technology and state of the 

bookbinding before conservation will be discussed more thoroughly as 

well as some aspects of binding restoration, typical features in analogs 

and their connection to the book being restored. 

Sewing of the block. One of the main processes in bookbinding as 

well as in restoration of the book is sewing of the block. In the book 

Lives of the Saints it was broken up but remaining fragments gave us 

enough information about sewing. While separating the blockleaves it 

was tried to preserve any information about the sewing technique applied 

and after restoration the fragments of the old sewing thread were left 

together with the book in a protective box as a witness of technology. 

As it was mentioned, the book of Lives of the Saints was rebound. 

Therefore signs of primary binding (holes in the binding edge and their 

dislocation) were marked in documentation. In the bounding edge of the 

second binding four stations of holes were dislocated in diverse intervals. 

Fragments of the sewing thread showed that it had been link-stitch 

sewing from the both boards. Between the ninth and the tenth gatherings 

both parts of the block were joined by figure-of-eight hitches (Fig. 3).  

Damages of this book revealed the technology of the block sewing, 

but in many cases it was quite dificult to determinate specific sewing 

features in the ancient books. When there are no visible construction 

elements (raised bonds) on spine one can suspect that book could be 

sewn using link-stitch. If endleaves in the inner parts of the boards are 

not pasted and method of block attachment is visible, it helps to get some 

additional information about the sewing technology. Investigation of the 

block sewing method in analogs prooved that such method was not the 

only one in books that had belonged to Suprasl Monastary, although 

found quite seldom. Seven books (F19-53, F19-56, F19-61, F19-63, F19-

84, F19-88, F19-247) were found having link-stitch sewing among the 

books that were looked over. In the spine of the block usually there are 

five stations of holes and just in one of them ï there are four. The holes 

are dislocated in almost equal intervals in most of the analogical books. It 

was impossible to define if block of these books was sewn from both 

sides because of the materials covering spine. In order to find out 
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practically more about the sewing technique a replica was made ï a block 

of blank leaves was sewn in the analogical way. This practice was 

especially useful in the restoration process. 

Having restored block leaves of the book Lives of the Saints 

analogical sewing method was reconstructed referring to the remaining 

fragments, linen thread of analogical thickness was used. 

Block attachment to the boards. Examining the book Lives of the 

Saints before restoration it was noticed that block attachment to the 

boards had been damaged. However it was obvious that the block had 

been attached by the sewing thread. According to the thread 

configuration in wooden boards several different methods of block 

attachment in Byzantine bindings are singled out. The most popular one 

is a zigzag method, having several different species [13, 70ï73].  

At the very beginning of restoration procedures, when leather 

covering was detached from boards as well as lining and endleaves, 

method of thread attachment to the boards was determined. In the inner 

faces of the boards V shaped channel in the wood was uncovered 

together with the thread fragments and on outer face ï dash shape. 

According to J. A. Szirmai such method of block attachment is usually 

found in Southern Slavic bindings [13, 71, 74]. The boards were attached 

to the block in four places that complied with the holes in the binding 

edge of the block. Thread fragments found in the channels were detached 

at the same time repeating block sewing/attachment technology in 

replica, because this information was not easily comprehended from the 

marks seen in the boards.  

In order to get more information about the board attachment method 

the analogs were examined. However, it is not easy to identify this part of 

binding structure as well as of block sewing in the ancient books, because 

leather covering and lining is pasted on the outer face and endleaves 

sometimes are pasted on the inner face. Even if damage of the binding 

reveals those areas or when endleaves are not pasted, to grasp the 

configuration of thread in the board is not easy, because holes are often 

made obliquely and thread is pierced in a few stitches. The attachment of 

boards to the block in four analogical books was not defined because it 

was covered by other materials of the binding. The same method of board 

attachment as in the book Lives of the Saints was found in one of the 

analogs (F19-53). In another one (F19-88) ï on the inner face of the 

board marks of V shaped thread configuration were seen. Therefore it 

can be supposed that it is an analogical case. In the analyzed 
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bookbindings there was noticed a different attachment method (F19- 

247), unfortunately it was visible just on the inner face of the board - 

there was a mark of a dash and a point.  

Investigation of analogs confirmed that this method of board 

attachment (V and dash shape) was not the only one. Similar technology 

in different books is a sign that those books could be bound by the same 

bookbinder or were closely related in some other way.  

In the process of the book Lives of the Saints restoration former 

technology of the block attachment to the boards was reconstructed. 

Thread was pierced into the former holes in boards in the same way. 

Boards. Boards of the book Lives of the Saints made of the 

limewood
[2]

. In our case grain direction of the wood was horizontal. The 

dimensions of boards coincided with the block dimensions but in the 

course of time wood shrank and curved a little outwards. On top and at 

the bottom the bookblock was protruding out of the boards, in other 

words - block was exceeding the boards. Three edges of the boards had 

grooves and the edge at the spine was beveling from the outer face.  

Examining the analogs it was noticed that in five of them covers 

were of the same size as the block, but in some books wood was shrunk. 

Grooves in board edges were detected in one of the analogs (F19-84) 

(fig. 4). Grain direction of the wood in all seven books, as well as in the 

book being restored, was horizontal. In the other examined books of 

Russian Manuscript Book Collection (F19) the wood grain direction was 

predominantly vertical. 

 
Fig. 4  

Endband of the analogical book (WLLAS, F19-84) 
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In the article Principles of Conservation of Byzantine Bindings by I. 

Mokretsova it was noted that special difficulties often arose with the 

treatment of wooden boards [10, 162]. State of boards in the book Lives 

of the Saints was satisfactory, in some areas signs of mould and wood 

insects activity were visible, but the damage was not essential. Usual 

treatment of board restoration was applied - disinfection, repairing of 

insect damages and careful flattening of boards. 

Main purpose of a cover is to preserve block from damage. 

Therefore shrinking of wooden boards arose a question if they shouldnôt 

be enlarged having in mind future washing procedures in restoration of 

blockleaves and possible enlargement of dimensions. However, it was 

decided to leave the boards of the existing dimensions because this book, 

as well as the other ancient books, preserved in libraries, already has 

another purpose. It is not the book constantly used and in future it will be 

treated with care, a special paper folder will be made to preserve the 

block. Besides, in the processes of block restoration the method 

preserving format of leaves was applied. After washing the leaves were 

sized and then left to dry in the open. Paper fragments were repaired 

applying dry method and block leaves flattened under light weight. 

Leather covering was lined with the new leather because some fragments 

were lost and in order to compensate partial difference of formats.  

Block spine. For severe damages shape of the spine was unclear. 

Canvas spine lining of natural color was pasted all along the spine of the 

block and extended onto the outside of the boards ~5 cm. Canvas used of 

oblique direction. It was detached off the block spine, as well as off the 

leather in some areas, several fragments of the canvas were lost (fig. 3).  

Four of the analyzed books had textile lining, two books ï leather 

lining, one book was without spine lining. Having investigated analogs it 

was defined that they had a little rounded spines. The same form was 

reconstructed in the restoration process of Lives of the Saints. New linen 

canvas of oblique direction was pasted on the spine. Its thickness and 

weaving resembled original textile. Serious damages did not let us to put 

back the original canvas into the book and remaining details were left for 

preservation in the box together with the book. 

Enbands. Enbands of the book Lives of the Saints are damaged but 

their fragments showed that the enbands overhanged the block. 

Remaining fragments of the endbands ï cords (called cores), and thread 

used for sewing (fig. 5). The technique used in this process was quite 
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clear. Sewing of the endbands started from one board, thread piercing 

into every of the three holes existing between the outer face of the board 

and its edge, and in rotation the thread winding core. In the block spine 

the thread was fastened into the middle of every gathering and also 

winding the core. Sewing of the endbands was finished symmetrically at 

other board. Referring to the remaining fragments one could find out that 

former endbands were quite simple. However, a small fragment of claret 

thread was found on leather close to the headband. Therefore one could 

suppose that the book could have had compound endbands. 

 
Fig. 5  

Endband of the book Lives of the Saints (WLLAS, F19-76) before restoration 

The analyzed analogs can be divided into three groups: without 

endbands (books F19-63, F19-88); having simple endbands (books F19-

61, F19-247), these endbands differ from others that they are covered 

with leather and through it tacked by colored thread; having compound 

endbands (books F19-53, F19-56, F19-84), consisting of a primary 

sewing and a secondary sewing using green and claret threads (fig. 6, 7, 

8). In these three books claret threads of the endbands were similar to the 

thread fragment found in the book being restored. 
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Fig. 6. Analogical book (F19-53, WLLAS), Fig. 7. Analogical book (F19-56, WLLAS), 

Fig. 8. Analogical book (F19-84, WLLAS) 

In the book Lives of the Saints possibly former secondary sewing of 

the endbands has not remained. Therefore it was decided to analyze 

technology of endbands in the most similar book F19-84 (fig. 4). It was 

noticed that the primary sewing of endband was made in analogical way 

as it was in the book being restored. On primary sewing of this endband 

two additional cores were attached, one of which was of the same 

thickness as that one of the primary sewing, and another one ï much 

thinner. This thin cord is called crowning core [2, 32, 41]. In the 

secondary sewing of endbands the chevron ornament was formed 

interchanging groups of claret and green threads. In classification of 

Greek-style endbands by G. Boudalis such endbands are called divided-

chevron-and-crowning-core. They are quite often found in Greekïstyle 

bindings of XVIï XVII century St. Catherineôs library in Sinai [2, 41ï

42]. Having compared the drawing of endband, depicted in G. Boudalis 

article, with the endband of book F19-84, two differences were noticed, 

that at the beginning of the technique investigation made more difficult. 

Firstly, comparing the chevron ornaments it was obvious that they were 

dislocated in opposite directions. Making replica of the endband it turned 

out, that a direction of ornament depended on the fact from which side 

sewing was started. Secondly, having analyzed the secondary sewing of 

the endband in book F19-84 and the one in the drawing, it was noticed 

that in the drawing colored threads were entirely wrapping the lower core 

while colored threads of the book F19-84 were pierced into it. Such little 

differences are technical variations of the same type endbands. 
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Having investigated red and green threads fibers in the book F19-84 

by optical microscope Olympus B, it turned out that their fibers ï silk
[3]

. 

In the book Lives of the Saints damages of endbands and their 

specific technique did not let us to return the remaining fragments into 

the book. Therefore, it was decided to leave them for preservation 

together with the book in a box. The best solution for reconstruction of 

the endbands was not found easily. It was discussed if a small claret 

thread fragment could be a sufficient argument for reconstruction of the 

whole endband. 

 Looking over the analogs and referring to literature, where 

importance of endbands in bindings is especially emphasized, it was 

decided to reconstruct endbands of the book being restored according to 

the data of the book F19-84. Possibility to look over the books of the 

same Russian Manuscript Book Collection F19 helped us to find out the 

technology of the analogical endband. Reconstructed endbands of the 

book Lives of the Saints not only strengthened the bookbinding structure 

but at the same time revealed its esthetical meaning. 

In the investigated analogs some predominating endband features 

and their damages were defined. It was noticed that in three books (F19-

53, F19-56, F19-84) endbands were similar from the point of view of 

materials and technology.  

Covering leather. The book Lives of the Saints had a leather 

covering. From the first sight it looked brown, but some places (under the 

paper labels and metal details) showed that leather had been dyed in red-

brown color. Leather was decorated with blind tooling. The decoration of 

upper and lower covers was different. Covering leather was damaged; 

some fragments missing (fig. 1). 

All seven analogs had leather coverings. Six of them were of the 

same red-brown color as well as of the book being restored. Two analogs 

had no blind tooling, whereas the others had it. In these books blind 

tooling in the upper and lower covers was arranged in a different way. It 

was noticed that the composition of blind tooling in the book Lives of the 

Saints and in the other three books (F19-53, F19-56, F19-84) was 

obviously interconnected (fig. 6, 7, 8). According to E. Laucevicius, tools 

could be brought from various countries and were used for a long time, 

therefore to judge by them about the bookbinding is just partly possible. 

But similar composition of blind tooling in a cover shows that those 

books can be attributed to the same group [9, 31-32].  
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Analysis of leather and blind tooling in analogs was not detailed but 

for the restoration process it was not necessary. However, looking over 

the leather coverings of the Russian Manuscript Book Collection (F19) it 

was noticed that three books could have been bound in the same 

workshop and in the same period. Such observation is always important 

argument when it is looked for some details for reconstruction and 

technological investigation. 

In the restoration process of the book Lives of the Saints its cover was 

lined with new suitable leather and the original leather was pasted on it. 

 Metal details. In the book Lives of the Saints almond-shaped bosses 

were forged in the corners of the cover, but just on the upper cover they 

have remained. Marks in the covering leather and in the boards showed 

that in the centre of the upper and lower covers former metal details 

(supposing of a rounded form) had not remained. The book had 

fastenings, but their details remained only on the upper cover (fig. 1). 

Microchemical analysis of the metal details was carried out
[4]

. In the 

bosses copper and small qualities of zinc ions were defined. In the details 

of fastenings - ions of copper and zinc were also defined. 

In the analogs it was noticed that majority of the books had ever had 

furnishings and fastenings on their covers, but these details are partly or 

totally lost. Besides, marks on the leather showed that five books had 

ever had similar or might be the same furnishings (fig 6, 7, 8). It was 

noticed that fastenings of the book F19-247 could be analogical to the 

remaining details of the book being restored. 

Although the importance of furnishings for preservation of leather 

covering is known, but changed purpose of the book Lives of the Saints 

let us to do without their reconstruction. The reconstruction of fastenings 

was not necessary either. The remaining metal details were cleaned and 

returned to their former places on the cover. 

Conclusions. In restoration of books knowledge of binding 

technology is necessary. When the ancient book is severely damaged and 

it is necessary to do more serious intervention in restoration process, 

thorough analysis of the object, reviews of literature and investigation of 

analogs help one to find the conception of conservation. 

 State of the book Lives of the Saints before the restoration let us to 

investigate the binding in various aspects and to identify Byzantine 

binding features in the books stored in the the Wroblewski Library of the 
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Lithuanian Academy of Sciences. What predetermined that bookbinding, 

had ever belonging to Suprasl Monastery, had Byzantine binding features 

remains obscure.  

After the restoration of the book Lives of the Saints its functionality 

was reconstructed, condition of the book improved, stylistics preserved 

and the book prepared for storage (fig. 9, 10). 

 
Fig. 9  

Book Lives of the Saints (WLLAS, F19-76) 

after restoration 

 
Fig. 10  

Book Lives of the Saints (WLLAS, 

F19-76) prepared for storage 

Restoration of this book was also important in another aspect. In 

order to get acquainted with technology of the bookbindings the books 

from Russian Manuscript Book Collection F19 were investigated de visu. 

It was defined that seven analogs had certain common structural and 

technological features with the book - Lives of the Saints.  

Till now there have not been any publications dealing with the 

Byzntine binding features found in the ancient bookbindings of 

Lithuanian heritage.  
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1
 The Orthodox (Uniat in 1614ï1839) Suprasl Annunciation Monastery, established in 

the western part of the Grand Duchy of Lithuania (now in Poland) by Aleksandr 

Chodkevich in 1498, was famous of having an unusually rich library [20, 184]. In the 

middle of the XVI century there were more than two hundred manuscript and printed 

books [5, 18]. In the second half of the XIX century the main collection of Suprasl 

Monastery manuscripts got into the Vilnius Public Library [19, xi]. In 1859ï1881 P. P. 

Giltebrandt together with F. Dobriansky compiled Russian Manuscript Book Collection 

(F19). In 1915 this collection by czarôs government was evacuated to Russia and in 

1946, together with the other collections from the USSR state V. I. Lenin Library in 

Moscow, was returned to the Lithuanian Library of the Academy of Sciences [1, 60]. 
2
 Investigation was made in Dendrochronology and Dendrology laboratory in National 

Museum Palace of the Grand Dukes of Lithuania by Rutile Pukiene. 
3
 Investigations were made in Vilnius University by Ausra Baceviciute. 

4
 Investigations were made in Documents Conservation and Restoration Department of 

WLLAS by Ausra Baceviciute. 

http://www.libex.ru/?cat_author=Мокрецова,%20И.П.&author_key=204
http://www.libex.ru/?cat_author=Наумова,%20М.М.&author_key=205
http://www.libex.ru/?cat_author=Киреева,%20В.Н.&author_key=202
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THE ACTIVITY OF THE FOUNDATION OF CULTUR E AND 

HERITAGE OF POLISH A RMENIANS  

Since XIV century Armenians have settled down in south- eastern 

provinces of Poland called ñEastern Borderlandsò (now within the 

borders of Ukraine). Only little part of reminders of Armenian history, 

culture, social and political engagement documents have been brought to 

Poland after 1945, when the turmoil of war ended. The Armenian 

heritage was scattered through the Polish country and its state of 

preservation was often very poor. It was never completely listed, 

systematized or even described.  

The Foundation of Culture and Heritage of Polish Armenians was 

established in 2006 in order to care and popularize Armenian relics of 

culture. Since then the Foundation has held about 2.000 volumes of old 

prints and manuscripts, archives numbering 200.000 leaves (which relate 

to Armenian Catholic Church in Poland), over 2.000 photographs, 

paintings and religious remnants such as liturgical vessels or canonicals.  

A special care was taken for a collection of manuscripts and old 

prints. First of all professional reports were compiled by historians and 

archivists. Then an expert assess of the state of preservation of the whole 

collection was elaborated by conservators. Now the Foundation keeps the 

biggest collection of 48 manuscripts written in Armenian language. Most 

of them come from XVII and XVIII century. They are: missals, 

breviaries, psalters, evangelions, ritual books called ñMASZTOCEò and 

a set of canonical hymns called ñSZARAKNOCEò. The Foundation is in 

possession of one of only four known manuscripts, that is grammar book 

written in old- Armenian language, by a Polish Armenian lexicographer, 

chronicler and a church dignitary, Stefan Roszko (phot. 1). There are also 

other manuscripts by Roszko in Foundation collection such as: a book of 

obituaries, coming from Armenian Catholic parish church in Stanis-

ğaw·w from 1715- 1829, and 27 loose leaves probably from his private 

correspondence. Another unique example is a 1682 book of gifts for the 
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church in Stanisğaw·w and two liturgical books: both called ñMASZTOCò; 

the one from 1773 belonged to Lviv archbishop, Jan Tobiasz 

Augustynowicz (1664- 1751) and the other from 1846 was written by 

another Armenian archbishop, Grzegorz J·zef Romaszkan (1809- 1881). 

 
Phot. 1  

Grammar book of Stefan Roszko 

The Foundation holds also a quite rich collection of 384 volumes of 

old prints, including 27 ones in Armenian. Some of them come from a 

private library of Stefan Roszko and still have his bookplates affixed 

inside. A great number of books and old prints were printed at 

Mechitarist congregation in Venice, Vienna and Trieste. In Foundation 

collection there is an impressive set of Armenian language books and 

periodicals. Our collection is still increasing thanks to Polish Armenians 

descendantsô donations and o helping hand of people, who are 

passionately fond of Armenian culture and preserving its relics.  

Due to conservatorsô recommendation books, archives and old prints 

were disinfected. We used para- chloro- meta- cresol vapors (PCMC) for 

parchment bindings, archives and white tanning bindings. The rest of the 

collection was disinfected in ethylene oxide (ETO).  

After disinfecting process every manuscript or old print was 

protected by making to measure covers of acid free cardboard (phot. 2). 

The archives were packed in folders and envelopes made of paper with 

alkaline reserve. The photographs were put into covers and boxes with 

PAT test. From the very beginning the Foundation has been trying to 



The activity of the foundation of culture ...  125 

 

gain financial means for conservation and preservation the heritage 

collection of Armenian culture. In the very first year of its activity, we 

managed to conduct full conservation of two completely destroyed 

manuscripts, which leaves were deeply overgrown with mould (Phot. 3). 

During two years, starting in 2007, we comprehensively assessed the 

state of preservation of the Armenian heritage collection. Nine of the 

most valuable objects were presented in 2010 in ZamoŜĺ during the 

exhibition çArmenian art in Polish and Ukrainian collectionsè (phot. 4). 

  

a 

 
b 

 
c 

Phot. 2  
Protection of manuscripts and old prints (a. before, b. during, c. after) 

 
a 

 
b 

 
c 

Phot. 3  
Conservation of a destroyed object (a. before, b. during, c. after) 

 

Phot. 4 
 The Foundationôs exhibition place in ZamoŜĺ 

After having protected the collection, we started to gain special 

grants for conservation works. There were made valuation and conser-
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vation projects for 20 most precious objects. And on the grounds of it we 

were able to recover aesthetic and functional values of them; that is: a 

Kipchak- Armenian manuscripted dictionary, a XIV century parchment 

document drawn up by King of Poland, Wğadysğaw Jagieğğo; the third one 

is an illuminated gospel book and the last one is an Armenian old print 

(phot. 5, 6). Every one of them required full conservation treatment 

starting with a detailed and individual specification for a one single case. 

 
a 

 
b 

 
c 

 
d 

Phot. 5  
Conservation of the illuminated Armenian manuscript. 

 a. before, b. before, first page, c. during, d. after 

 
Phot. 6  

Using of a modern portable spectrophotometer for pigments and inks identification 
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Large scale of preservation and conservation costs has been covering 

by donations from Ministry of Administration and Digitization (National 

and Ethnic Minorities and Religious Department ) and Ministry of 

Culture and National Heritage of the Republic of Poland . The last one 

also subsides for conservation works in Ukraine, especially in Lviv, 

where today we can sight ñrecoveredò the Armenian Cathedral of the 

Assumption Mary, a sculpture in wood, called Golgotha, placed on the 

churchyard and some Armenian monuments in the Lychakiv Cemetery. 

The Foundation closely cooperates with academies such as the 

Jagiellonian University, Academy of Fine Arts and Cardinal Stefan 

WyszyŒski University in Warsaw. We systematically organise trainings 

for students from historical or conservation departments and we 

frequently make the Foundation collection accessible to research workers 

as well. 

The Foundation of Culture and Heritage of Polish Armenians works 

on other different fields: 

-popularization activity: we run web site www.ormianie.pl; 

-exhibition activity: we access our collection to the public; 

-publishing activity: ñAWEDISò periodical, ñArmenian Warsawò 

album; since 2008 we print wall calendars related to Armenian issues; 

-educational activity: we organise open meetings for everyone whoôs 

interested in Armenian heritage, culture and history. 
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ʈʆʉʉʀʗ 
 

ɻɽʈɸʉʀʄʆɺɸ ʅʀʅɸ, ɼʆɹʈʋʉʀʅɸ ʉɺɽʊʃɸʅɸ,  

ʎʀʊʆɺʀʏ ɺɽʈʆʅʀʂɸ 

 

ʆɹ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʆʊɹɽʃʀɺɸʅʀʗ ɹʋʄɸɻʀ ʉʀʅʀʄ 

ʉɺɽʊʆɼʀʆɼʅʓʄ ʇʈʆɾɽʂʊʆʈʆʄ ʀ ɺʃʀʗʅʀʀ 

ʆɹʈɸɹʆʊʂʀ ʅɸ ʄɸʊɽʈʀɸʃʓ ʇʀʉʔʄɸ ʀ ʇɽʏɸʊʀ 

ʉʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ï ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʦʚʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʠʟʦʙʨʝ-

ʪʝʥʠʝ ʠ, ʥʘʩʢʦʣʴʢʦ ʥʘʤ ʠʟʚʝʩʪʥʦ, ʜʣʷ ʦʪʙʝʣʠʚʘʥʠʷ ʙʫʤʘʛʠ ʧʦʢʘ ʥʝ 

ʧʨʠʤʝʥʷʣʠʩʴ. ʄʝʞʜʫ ʪʝʤ, ʫ ʥʠʭ ʠʤʝʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʠʤʫ-

ʱʝʩʪʚʘ ʧʝʨʝʜ ʣʶʤʠʥʝʩʮʝʥʪʥʳʤʠ ʣʘʤʧʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʵʪʦʡ 

ʮʝʣʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʠ ʪʝʤʠ, ʩ ʢʦʪʦʨʳʤʠ ʘʚʪʦʨʳ ʨʘʙʦʪʘʣʠ ʨʘʥʝʝ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʚʦʧʨʦʩʦʚ ʩʚʝʪʦʚʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ [3-5]. ʊʘʢ, ʦʪʩʫʪʩʪʚʠʝ ʚ 

ʠʟʣʫʯʝʥʠʠ ʩʚʝʪʦʜʠʦʜʥʳʭ ʣʘʤʧ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʙʫʤʘʛʫ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʠ ʪʝʧʣʦʚʳʭ ʠʥʬʨʘʢʨʘʩʥʳʭ ʣʫʯʝʡ ʠʩʢʣʶʯʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʚʝʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʚʝʪʦʬʠʣʴʪʨʦʚ ʠ ʦʪʚʦʜʘ 

ʪʝʧʣʘ ʚʝʥʪʠʣʷʪʦʨʘʤʠ, ʢʘʢ ʚ ʫʩʪʘʥʦʚʢʘʭ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʦʪʙʝʣʠ-

ʚʘʥʠʷ ʣʶʤʠʥʝʩʮʝʥʪʥʳʤʠ ʣʘʤʧʘʤʠ. 

ʉʨʝʜʠ ʩʚʝʪʦʜʠʦʜʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ ʦʪ-

ʙʝʣʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʦʝ ʩʠʥʝʝ, ʢʘʢ 

ʩʘʤʦʝ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʝ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʢʦʨʦʪʢʦʚʦʣʥʦʚʳʝ ʣʫʯʠ, 

ʩʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, çʟʘʧʫʩʢʘʶʪè ʤʝʭʘʥʠʟʤ 

ʩʚʝʪʦʚʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ, ʩʚʦʜʷʱʠʡʩʷ ʢ ʧʝʨʝʢʠʩʥʦʤʫ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥ ʩʠʥʠʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʧʨʦʞʝʢʪʦʨ ʉʇ-ʉ 

180-20-220, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʡ ʬʠʨʤʦʡ ʆʆʆ 

çʌʦʣʴʛʘè. ʇʨʦʞʝʢʪʦʨ ʩ ʦʩʚʝʱʘʶʱʝʡ ʧʣʦʱʘʜʴʶ 160ʭ120 ʤʤ ʩʦʜʝʨ-

ʞʠʪ 180 ʩʠʥʠʭ ʩʚʝʪʦʜʠʦʜʦʚ LED 470-RS-A15 ʩ ʠʟʣʫʯʝʥʠʝʤ ʜʣʠʥʦʡ 

ʚʦʣʥʳ 455-475 ʥʤ ʠ ʫʛʣʦʤ ʦʩʚʝʱʝʥʠʷ 20 ʛʨʘʜʫʩʦʚ. ʅʘʧʨʷʞʝʥʠʝ ʧʠ-

ʪʘʥʠʷ ʧʨʦʞʝʢʪʦʨʘ 220 ɺ, ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʥʝ ʙʦʣʝʝ 50 ʤɸ, ʨʝʩʫʨʩ 

ʨʘʙʦʪʳ ʥʝ ʤʝʥʝʝ 100 000 ʯʘʩʦʚ (ʜʘʥʥʳʝ ʬʠʨʤʳ). ʇʨʦʞʝʢʪʦʨ ʧʦʜʚʝ-

ʰʠʚʘʣʠ ʥʘ ʰʪʘʪʠʚʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʠʟʣʫʯʘʁɦ ʝʡ 
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ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʦʙʨʘʟʮʘ ʙʫʤʘʛʠ ʩʦʩʪʘʚʣʷʣʦ ʦʢʦʣʦ 7 ʩʤ, ʯʪʦ ʩʯʠʪʘʝʪ-

ʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʦʩʚʝʱʝʥʠʷ (ʨʠʩ.1). 

 
ʈʠʩ. 1 

ʉʠʥʠʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʧʨʦʞʝʢʪʦʨ ʉʇ-ʉ 180-20-220, ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚ ʨʘʙʦʪʝ 

ɺʦʟʤʦʞʥʦʩʪʴ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʪʙʝʣʠʚʘʥʠʷ ʙʫʤʘʛʠ ʩʚʝʪʦʜʠʦʜ-

ʥʳʤ ʧʨʦʞʝʢʪʦʨʦʤ ʙʳʣʠ ʚʧʝʨʚʳʝ ʧʦʢʘʟʘʥʳ ʥʘʤʠ ʚ ʨʘʙʦʪʝ [1] ʥʘ 

ʦʙʨʘʟʮʘʭ, ʥʝ ʠʤʝʶʱʠʭ ʪʝʢʩʪʘ ʠʣʠ ʠʟʦʙʨʘʞʝʥʠʡ. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ, 

ʷʚʣʷʷʩʴ ʧʨʦʜʦʣʞʝʥʠʝʤ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ, ʧʦʩʚʷʱʝʥʘ ʥʝ ʪʦʣʴʢʦ ʠʟʫ-

ʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʙʝʣʠʚʘʥʠʷ ʞʝʣʪʠʟʥʳ ʠ ʧʠʛʤʝʥʪʥʳʭ ʧʷʪʝʥ 

ʧʣʝʩʝʥʠ ʩʦ ʩʪʘʨʦʡ ʙʫʤʘʛʠ ʨʘʟʣʠʯʥʦʡ ʢʦʤʧʦʟʠʮʠʠ, ʥʦ ʠ ʚʣʠʷʥʠʶ ʦʙ-

ʨʘʙʦʪʢʠ ʥʘ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʯʝʨʥʠʣ, ʮʚʝʪʥʦʛʦ ʢʘʨʘʥʜʘʰʘ ʠ ʧʝʯʘʪʥʦʡ 

ʢʨʘʩʢʠ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 10 ʚʠʜʦʚ ʦʙʨʘʟʮʦʚ, ʚʳʙʨʘʥʥʳʭ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥ-

ʪʦʚ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1; ʚʥʝʰʥʠʡ ʚʠʜ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʙʨʘ-

ʙʦʪʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʩ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 2 ʠ 3. 

ʉʨʝʜʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ï ʧ̫ ʪɹ ʚʠʜʦʚ ʩʪʘʨʦʡ ʪʨʷʧʠʯʥʦʡ 

ʙʫʤʘʛʠ, ʚ ʦʩʥʦʚʥʦʤ ï ʠʟ ʣʴʥʷʥʳʭ ʚʦʣʦʢʦʥ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʪʦʣʱʠ-

ʥʦʡ, ʚʠʜʦʤ ʧʨʦʢʣʝʡʢʠ, ʭʘʨʘʢʪʝʨʦʤ ʟʘʛʨʷʟʥʝʥʠʡ, ʚʝʣʠʯʠʥʦʡ ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ ʠ ʨʅ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ. ʂ ʛʨʫʧʧʝ ʚʠʜʦʚ ʪʨʷʧʠʯʥʦʡ 

ʙʫʤʘʛʠ ʧʨʠʤʳʢʘʝʪ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ï ʠʟ ʭʣʦʧʢʦʚʳʭ ʚʦʣʦʢʦʥ ʙʝʟ 

ʧʨʦʢʣʝʠʚʘʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʥʘʧʦʣʥʠʪʝʣʝʡ. ʊʨʠ ʚʠʜʘ ʙʫʤʘʛʠ ʩʦʜʝʨ-

ʞʘʪ ʜʨʝʚʝʩʥʫʶ ʤʘʩʩʫ: ʵʪʦ ʛʘʟʝʪʥʘʷ, 1975 ʛ., ʙʝʟ ʪʝʢʩʪʘ, ʘ ʪʘʢʞʝ 

ʙʫʤʘʛʘ ʢʥʠʛʠ 1915 ʛ. ʠ ʛʘʟʝʪʥʘʷ 1954 ʛ. ï ʦʙʝ ʩ ʧʝʯʘʪʥʳʤ ʪʝʢʩʪʦʤ.  



130 ɻʝʨʘʩʠʤʦʚʘ ʅ, ɼʦʙʨʫʩʠʥʘ ʉ., ʎʠʪʦʚʠʯ ɺ 

 

 
ʈʠʩ. 2 

ʉʠʥʠʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʧʨʦʞʝʢʪʦʨ ʉʇ-ʉ 

180-20-220, ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚ ʨʘʙʦʪʝ. 

 

ʈʠʩ. 2 

ʆʙʨʘʟʮʳ ʙʫʤʘʛʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

 

ʇʝʯʘʪʥʘʷ ʢʨʘʩʢʘ ʩʝʨʝʜʠʥʳ XȽX ʚ. ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʨʘʟʮʘʤʠ ʠʟ 

ʩʯʝʪʦʚʦʜʯʝʩʢʦʡ ʮʝʨʢʦʚʥʦʡ ʢʥʠʛʠ (ˉ 4ʘ). ʈʫʢʦʧʠʩʥʳʝ ʪʝʢʩʪʳ ʚ ʵʪʦʡ 

ʢʥʠʛʝ (ˉ 4) ʚʳʧʦʣʥʝʥʳ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʧʨʦʙʳ, ʞʝʣʝʟʦ-ʛʘʣʣʦʚʳʤʠ 

ʯʝʨʥʠʣʘʤʠ. ʅʘ ʦʙʨʘʟʮʘʭ ˉ 5 ï ʢʘʤʧʝʰʝʚʳʤʠ ʯʝʨʥʠʣʘʤʠ, ʧʨʠʛʦʪʦʚ-

ʣʝʥʥʳʤʠ ʩ ʩʦʣʷʤʠ ʤʝʜʠ, ʘ ʧʦʤʝʪʳ ʥʘ ʦʙʨʘʟʮʘʭ ˉ 8 ï ʢʘʤʧʝʰʝʚʳʤʠ 

ʯʝʨʥʠʣʘʤʠ ʩ ʩʦʣʷʤʠ ʭʨʦʤʦʚʦʡ ʢʠʩʣʦʪʳ [2]. ʅʘ ʦʙʨʘʟʮʘʭ ˉ 5, ʢʨʦʤʝ 

ʪʦʛʦ, ʠʤʝʶʪʩʷ ʰʪʨʠʭʠ ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʢʘʨʘʥʜʘʰʘ. 

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ 

ˉ
 
ʦ
ʙ
ʨ
ʘ
ʟ
ʮ
ʘ

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʤʘʛʠ ʄʘʪʝʨʠʘ
ʣ ʪʝʢʩʪʘ 
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1 ʊʨʷʧʠʯʥʘʷ 
ʧʣʦʪʥʘʷ, 
XIX ʚ. 

ʃʝʥ, 
ʧʝʥʴʢʘ 

ʉʣʘʙʘʷ, 
ʞʠʚʦʪʥʦʛʦ 
ʧʨʦʠʩ-
ʭʦʞʜʝʥʠʷ 

0,28 - ʉʚʝʪʣʦ-
ʢʦʨʠʯ-
ʥʝʚʳʝ 
ʟʘʪʝʢʠ 

2 ʊʨʷʧʠʯʥʘʷ 
ʨʳʭʣʘʷ, 
XIX ʚ. 

ʃʝʥ ʉʣʘʙʘʷ, 
ʞʠʚʦʪʥʦʛʦ 
ʧʨʦʠʩ-
ʭʦʞʜʝʥʠʷ 

0,29 - ʈʳʞʝ-
ʚʘʪʳʝ 
ʬʦʢ-
ʩʠʥʛʠ 
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3 ʊʨʷʧʠʯʥʘʷ 

ʩʝʨʘʷ, XIX ʚ. 
ʃʝʥ ʉʠʣʴʥʘʷ, 

ʢʨʘʭʤʘʣʴ-
ʥʘʷ ʠ ʞʠ-
ʚʦʪʥʦʛʦ 
ʧʨʦʠʩʭʦʞ-
ʜʝʥʠʷ 

0,15 - ʂʦʨʠʯʥ
ʝʚʘʪʳʝ 
ʬʦʢʩʠʥ
ʛʠ 

4 ʊʨʷʧʠʯʥʘʷ 
ʩ ʟʘʧʠʩʷʤʠ, 
1852 ʛ. 

ʃʝʥ ʉʣʘʙʘʷ, 
ʞʠʚʦʪʥʦʛʦ 
ʧʨʦʠʩ-
ʭʦʞʜʝ- 
ʥʠʷ 

0,13 ɾʝʣʝʟʦ-
ʛʘʣʣʦʚʳʝ 
ʯʝʨʥʠʣʘ 

ɾʝʣʪʠʟ
ʥʘ 

4ʘ ʊʦ ʞʝ ʊʦ ʞʝ ʊʦ ʞʝ 0,13 ʏʝʨʥʘʷ 
ʧʝʯʘʪʥʘʷ 
ʢʨʘʩʢʘ 

ɾʝʣʪʠʟ
ʥʘ 

5 ʊʨʷʧʠʯʥʘʷ 
ʩ ʟʘʧʠʩʷʤʠ 
ʚʳʜʘʯʠ 
ʢʥʠʛ, 
XIX ʚ. 

ʃʝʥ ʉʠʣʴʥʘʷ, 
ʞʠʚʦʪʥʦʛʦ 
ʧʨʦʠʩ-
ʭʦʞʜʝʥʠʷ 

0,13 ʢʘʤʧʝʰʝ-
ʚʳʝ ʯʝʨ-
ʥʠʣʘ, 

ʢʨʘʩʥʦ-ʢʦ-
ʨʠʯʥʝʚʳʡ 
ʢʘʨʘʥʜʘʰ 

ɾʝʣʪʠʟ
ʥʘ 

6 ʍʨʦʤʘʪʦʛʨʘ-
ʬʠʯʝʩʢʘʷ, 
1962 ʛ. 

ʍʣʦʧʦʢ - 0,16 - ʊʦ ʞʝ 

7 ɻʘʟʝʪʥʘʷ, 
1975 ʛ. 

ɼʨʝʚʝʩ-
ʥʘʷ 
ʤʘʩʩʘ 
ʙʝʣʝʥʘʷ, 

75%, 
ʩʫʣʴʬʠʪ-
ʥʘʷ ʮʝʣ-
ʣʶʣʦʟʘ, 

25% 

- 0,09 - ʊʦ ʞʝ 

8 ʂʥʠʞʥʘʷ, 
ʥʘʯʘʣʘ XX 
ʚ. 1915 ʛ. 

 

ɼʨʝʚʝʩʥʘ
ʷ ʤʘʩʩʘ, 

70%; 
ʜʨʝʚʝʩ-
ʥʘʷ 
ʭʚʦʡʥʘʷ 
ʮʝʣʣʶʣʦ-
ʟʘ 15%; 
ʣʝʥ, 15% 

ʉʣʘʙʘʷ, 
ʞʠʚʦʪʥʦʛʦ 
ʧʨʦʠʩ-
ʭʦʞʜʝʥʠʷ 

0,09 ʯʝʨʥʘʷ 
ʧʝʯʘʪʥʘʷ 
ʢʨʘʩʢʘ, 
ʢʘʤʧʝʰʝ-
ʚʳʝ 
ʯʝʨʥʠʣʘ 

ʊʦ ʞʝ 

9 ɻʘʟʝʪʥʘʷ, 
1954 ʛ. 

ɼʨʝʚʝʩ-
ʥʘʷ ʤʘʩ-
ʩʘ, 70%; 
ʭʚʦʡʥʘʷ 
ʮʝʣʣʶʣʦ
ʟʘ, 30% 

- 0,10 ʯʝʨʥʘʷ 
ʧʝʯʘʪʥʘʷ 
ʢʨʘʩʢʘ 

ʊʦ ʞʝ 

ʉʨʝʜʦʡ ʜʣʷ ʦʪʙʝʣʠʚʘʥʠʷ ʠ ʧʨʦʤʳʚʘʥʠʷ ʩʣʫʞʠʣʘ ʚʦʜʦʧʨʦʚʦʜʥʘʷ 

ʚʦʜʘ, ʧʨʦʧʫʱʝʥʥʘʷ ʯʝʨʝʟ ʬʠʣʴʪʨ çɸʢʚʘʬʦʨ ʢʫʚʰʠʥè ʩ ʤʦʜʫʣʝʤ ɺ 



132 ɻʝʨʘʩʠʤʦʚʘ ʅ, ɼʦʙʨʫʩʠʥʘ ʉ., ʎʠʪʦʚʠʯ ɺ 

 

100-1 ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ çɸʢʚʘʬʦʨè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʠʭ ʧʨʝʜʳ-

ʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [3] ʵʪʘ ʩʨʝʜʘ ʥʘʡʜʝʥʘ ʢʘʢ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʘʷ. 

ʇʦ ʜʘʥʥʳʤ ʬʠʨʤʳ, ʚ ʬʠʣʴʪʨʦʚʘʥʥʦʡ ʚʦʜʝ ʩʦʜʝʨʞʠʪʩʷ 0,8 ʤʛ-ʵʢʚ/ʣ 

ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ, ʩʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ ʞʝʣʝʟʘ ʦʪ 0,05 ʜʦ 0,1 

ʤʛ/ʣ, ʤʝʜʠ ï ʥʝ ʙʦʣʝʝ 0,01 ʤʛ/ʣ; ʨʅ ʚʦʜʳ ʚ ʧʨʝʜʝʣʘʭ 6,8-7,0. 

ʀʟ ʣʠʩʪʦʚ ʢʘʞʜʦʛʦ ʚʠʜʘ ʚʳʨʝʟʘʥʦ ʧʦ 4 ʦʙʨʘʟʮʘ ʨʘʟʤʝʨʦʤ 4x4 ʩʤ. 

ʆʜʠʥ ʠʟ ʦʙʨʘʟʮʦʚ ʩʣʫʞʠʣ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ, ʘ ʪʨʠ ʜʨʫʛʠʭ ʙʳʣʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʪʨʝʭ ʚʠʜʦʚ ʦʙʨʘʙʦʪʢʠ: ʧʨʦʤʳʚʘʥʠʷ ʚ ʬʠʣʴʪʨʦ-

ʚʘʥʥʦʡ ʚʦʜʝ, ʩʚʝʪʦʚʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʚ ʵʪʦʡ ʚʦʜʝ (çʦʪʙʝʣʠʚʘʥʠʝ 1è) ʠ 

ʩʚʝʪʦʚʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʚ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʡ ʩʤʝʩʠ (çʦʪʙʝʣʠʚʘʥʠʝ 2è).  

ʆʜʥʘ ʠʟ ʦʙʨʘʙʦʪʦʢ (çʦʪʙʝʣʠʚʘʥʠʝ 1è) ʧʦʚʪʦʨʷʣʘ ʨʝʞʠʤ, ʦʧʠʩʘʥ-

ʥʳʡ ʚ ʨʘʙʦʪʝ [1]: ʚʳʜʝʨʞʠʚʘʥʠʝ ʚ ʬʠʣʴʪʨʦʚʘʥʥʦʡ ʚʦʜʝ ʧʨʠ 

ʦʙʣʫʯʝʥʠʠ ʩʠʥʠʤ ʧʨʦʞʝʢʪʦʨʦʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 7 ʩʤ ʚ ʪʝʯʝʥʠʝ 4 ʯ ï 

ʧʦ 2 ʯ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ ʦʙʨʘʟʮʘ. ʇʨʠ ʵʪʦʤ ʧʝʨʝʜ ʦʙʣʫʯʝʥʠʝʤ ʠ ʧʦʩ-

ʣʝ ʥʝʛʦ ʦʙʨʘʟʮʳ ʚ ʪʝʯʝʥʠʝ 0,5 ʯ ʧʨʦʤʳʚʘʣʠ ʚ ʚʘʥʥʘʭ ʩ ʬʠʣʴʪʨʦʚʘʥ-

ʥʦʡ ʚʦʜʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʨʘʟʮʳ ʧʨʦʭʦʜʠʣʠ 3 ʩʤʝʥʷʝʤʳʭ ʚʘʥʥʳ 

ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ 5 ʯ. ʄʦʜʫʣʴ ʢʘʞʜʦʡ ʚʘʥʥʳ ʩʦʩʪʘʚʣʷʣ 

1:120, ʪʦ ʝʩʪʴ ʦʙʲʝʤ ʚʦʜʳ ʚ 120 ʨʘʟ ʧʨʝʚʦʩʭʦʜʠʣ ʤʘʩʩʫ ʦʙʨʘʟʮʦʚ. 

ʊʘʢʦʝ ʦʪʙʝʣʠʚʘʥʠʝ ʩʨʘʚʥʠʚʘʣʠ ʩ ʧʨʦʤʳʚʘʥʠʝʤ ʚ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ, ʥʦ 

ʙʝʟ ʦʙʣʫʯʝʥʠʷ ʠ ʩ ʦʪʙʝʣʠʚʘʥʠʝʤ ʧʨʠ ʪʦʤ ʞʝ ʨʝʞʠʤʝ ʚ ʩʤʝʩʠ ʬʠʣʴ-

ʪʨʦʚʘʥʥʦʡ ʚʦʜʳ ʩ ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ (ʛʠʜʨʦʣʠʟʥʳʤ) ʚ ʩʦʦʪʥʦʰʝʥʠʠ 

1:1 ʧʦ ʦʙʲʝʤʫ (çʦʪʙʝʣʠʚʘʥʠʝ 2è). ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʧʨʝʜ-

ʚʘʨʠʪʝʣʴʥʦʝ ʠ ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ ʧʨʦʤʳʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʪʘʢʞʝ ʚ 

ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʡ ʩʤʝʩʠ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʩʦʙʣʶʜʘʣʠ ʤʦʜʫʣʴ ʚʘʥʥʳ 

1:120. ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʨʅ ʢʘʞʜʦʡ ʠʟ ʚʘʥʥ. 

 ʈʝʟʫʣʴʪʘʪ ʦʙʨʘʙʦʪʢʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠ ʠʟʤʝʥʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥ-

ʪʘ ʦʪʨʘʞʝʥʠʷ ʦʙʨʘʟʮʦʚ ʠ ʟʥʘʯʝʥʠʝʤ ʨʅ ʠʭ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ R457 ʠʟʤʝʨʷʣʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ 

Elrepho 070/071 (ʐʚʝʮʠʷ) ʩ ʘʧʝʨʪʫʨʦʡ 34 ʤʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 

ʈ ʀʉʆ 11475-2010 ɹʋʄɸɻɸ ʀ ʂɸʈʊʆʅ. ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʙʝ-

ʣʠʟʥʳ ʧʦ CIE. D65/10' ʦʩʚʝʪʠʪʝʣʴ (ʜʥʝʚʥʦʡ ʩʚʝʪ). 

ɿʥʘʯʝʥʠʝ ʨʅ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʦʧʨʝʜʝʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɻʆʉʊ 12523 (ʭʦʣʦʜʥʘʷ ʵʢʩʪʨʘʢʮʠʷ). ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʨʅ ʧʨʠʤʝʥʷʣʠ 

ʨʅ-ʤʝʪʨ ʃʇʋ-01 ʩ ʩʠʩʪʝʤʦʡ ʢʦʥʪʘʢʪʥʳʭ ʵʣʝʢʪʨʦʜʦʚ [6]. 

 ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʙʝʣʠʚʘʥʠʷ ʦʮʝʥʠʚʘʣʠ, ʚʳʯʠʩʣʷʷ ʨʘʟʥʦʩʪʴ 

ȹR457 ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʦʢʘʟʘʪʝʣʷ R457 ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʠ ʜʦ ʦʙʨʘ-

ʙʦʪʢʠ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʩʪʦʨʦʥ ʜʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʠ ʫʩʨʝʜʥʷʷ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʦʙʨʘʟʮʘ ʚ ʮʝʣʦʤ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʪʘʢʦʡ ʧʦʜʭʦʜ 
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ʧʦʟʚʦʣʠʣ ʜʦʩʪʘʪʦʯʥʦ ʦʙʲʝʢʪʠʚʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʨʘʟʣʠʯʠʷ ʚ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʝʭ ʚʠʜʦʚ ʦʙʨʘʙʦʪʢʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʙʨʘʟʮʳ, 

ʚʟʷʪʳʝ ʦʪ ʦʜʥʦʛʦ ʣʠʩʪʘ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ (ʢʨʦʤʝ ˉˉ 6 ʠ 7), 

ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʥʝ ʙʳʣʠ çʧʘʨʘʣʣʝʣʴʥʳʤʠè.  

ʂʦʥʪʨʦʣʴʥʳʝ ʦʙʨʘʟʮʳ ʩʣʫʞʠʣʠ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʚʠʟʫʘʣʴʥʦʡ 

ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ, ʯʪʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʜʣʷ ʦʜʥʦʡ 

ʠʟ ʩʪʦʨʦʥ ʦʙʨʘʟʮʦʚ ʥʘ ʨʠʩ. 1. ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ 

R457, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʦʡ ʠʣʣʶʩʪʨʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 

2. ɺ ʪʘʙʣʠʮʝ 3 ʜʘʥʳ ʫʩʨʝʜʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ȹR457 , ʧʦʣʫʯʝʥʥʳʝ ʦʧʠ-

ʩʘʥʥʳʤ ʚʳʰʝ ʦʙʨʘʟʦʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʫʯʝʥ-

ʥʳʭ ʦʙʨʘʙʦʪʦʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʙʝʣʠʟʥʳ ʦʙʨʘʟʮʦʚ. ʈʝ-

ʟʫʣʴʪʘʪʦʤ ʧʨʦʤʳʚʘʥʠʷ ʚ ʚʦʜʝ ʠ ʦʪʙʝʣʠʚʘʥʠʷ ʚ ʚʦʜʥʦʡ ʠ ʚʦʜʥʦ-ʩʧʠʨ-

ʪʦʚʦʡ ʩʨʝʜʘʭ ʷʚʠʣʦʩʴ ʪʘʢʞʝ ʩʤʝʱʝʥʠʝ ʟʥʘʯʝʥʠʷ ʨʅ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ 

ʦʙʨʘʟʮʦʚ ʚ ʱʝʣʦʯʥʫʶ ʦʙʣʘʩʪʴ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ, 

ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 4. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

1. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʙʦʪʦʢ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʤʳʚʘʥʠʷ ʠʣʠ ʦʪʙʝʣʠʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦ ʦʮʝ-

ʥʠʚʘʝʪʩʷ ʚʠʟʫʘʣʴʥʦ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʷʪʝʥ ʠ ʞʝʣ-

ʪʠʟʥʳ ʙʫʤʘʛʠ, ʢʦʣʠʯʝʩʪʚʝʥʥʦ ï ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘ-

ʞʝʥʠʷ R457  (ʪʘʙʣ. 2). ʉʫʜʷ ʧʦ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʝ ʠ ʢʦʵʬʬʠʮʠʝʥʪʫ 

ʦʪʨʘʞʝʥʠʷ (ʪʘʙʣ. 2), ʦʙʘ ʩʧʦʩʦʙʘ ʦʪʙʝʣʠʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʝʝ ʧʨʦʤ -r

ʚʘʥʠʷ ʚ ʬʠʣʴʪʨʦʚʘʥʥʦʡ ʚʦʜʝ. ʇʨʠ ʵʪʦʤ ʦʪʙʝʣʠʚʘʥʠʝ ʚ ʚʦʜʥʦ-ʩʧʠʨʪʦ-

ʚʦʡ ʩʨʝʜʝ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ʦʪʙʝʣʠʚʘʥʠʝ ʚ ʚʦʜʝ.  

ʕʬʬʝʢʪ ʫʜʘʣʝʥʠʷ ʧʷʪʝʥ ʠ ʧʦʞʝʣʪʝʥʠʷ ʩ ʙʫʤʘʛʠ ʙʝʟ ʪʝʢʩʪʘ (ˉˉ 

1,2,3,6,7) ʦʢʘʟʘʣʩʷ ʚʳʰʝ ʚ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʡ ʩʨʝʜʝ. ɹʦʣʝʝ ʚʳʩʦʢʦʝ 

ʟʥʘʯʝʥʠʝ ȹR457 ʫ ʦʙʨʘʟʮʘ ʙʫʤʘʛʠ ˉ 2, ʦʪʙʝʣʝʥʥʦʛʦ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ, 

ʦʙʲʷʩʥʷʝʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʤʝʥʴʰʠʤ ʨʘʟʤʝʨʦʤ ʧʷʪʝʥ, ʯʝʤ ʫ ʦʙʨʘʟʮʘ, 

ʦʪʙʝʣʝʥʥʦʛʦ ʚ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʡ ʩʨʝʜʝ. ʆʜʠʥʘʢʦʚʳʡ ʵʬʬʝʢʪ ʦʙʨʘʙʦʪ-

ʢʠ ʚ ʦʙʝʠʭ ʩʨʝʜʘʭ ʦʙʨʘʟʮʦʚ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʙʫʤʘʛʠ ʦʙʫʩʣʦʚʣʝʥ 

ʚʳʩʦʢʠʤ ʥʘʯʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ, ʨʘʚʥʳʤ 

81,5%.  

ʀʟʤʝʨʝʥʥʳʡ ʠʥʪʝʛʨʘʣʴʥʦ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ ʩʫʤʤʘʨʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʜʦʢʫʤʝʥʪ ʚ ʮʝʣʦʤ: ʙʫʤʘʛʫ 

(ʝʝ ʙʝʣʠʟʥʫ ʠ ʪʝʢʩʪ), ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʟʘʧʠʩʠ ʠʥʬʦʨʤʘʮʠʠ 

(ʪʘʙʣ. 3). ʋʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘ-

ʙʦʪʢʠ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʢʘʢ ʧʦʚʳʰʝʥʠʷ ʙʝʣʠʟʥʳ ʙʫʤʘʛʠ, ʪʘʢ ʠ 

ʦʩʣʘʙʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʢʩʪʘ. ʋ ʦʙʨʘʟʮʦʚ 4 ʠ 4ʘ ʠʟ ʩʯʝʪʦʚʦʜ-
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ʯʝʩʢʦʡ ʢʥʠʛʠ ʩ ʞʝʣʝʟʦ-ʛʘʣʣʦʚʳʤʠ ʯʝʨʥʠʣʘʤʠ ʠ ʯʝʨʥʦʡ ʧʝʯʘʪʥʦʡ 

ʢʨʘʩʢʦʡ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʙʝʣʠʟʥʳ ʙʫ-

ʤʘʛʠ ʜʦʩʪʠʛʥʫʪʳ ʧʨʠ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʤ ʦʪʙʝʣʠʚʘʥʠʠ (ʪʘʙʣʠʮʘ 2), ʥʦ 

ʧʨʠ ʵʪʦʤ ʚʠʟʫʘʣʴʥʦ ʩʥʠʟʠʣʘʩʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʯʝʨʥʠʣ ʠ ʧʝʯʘʪʠ, ʯʪʦ 

ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ.  

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʦʙʨʘʟʮʳ ˉ 5 ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʜʘʣʦʩʴ ʦʪʙʝʣʠʪʴ 

ʥʠ ʦʜʥʠʤ ʠʟ ʪʨʝʭ ʩʧʦʩʦʙʦʚ (ʪʘʙʣʠʮʘ 3): ʨʝʟʫʣʴʪʘʪʳ ʚʩʝʭ ʚʠʜʦʚ ʦʙʨʘ-

ʙʦʪʢʠ ʩʦʧʦʩʪʘʚʠʤʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ: ȹR457 =1,0 %. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦ-

ʢʦʡ ʩʪʝʧʝʥʴʶ ʧʨʦʢʣʝʡʢʠ ʙʫʤʘʛʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩ ʚʳʩʦʢʦʡ 

ʛʠʜʨʦʬʦʙʥʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʦʚ.  

ʊʘʙʣʠʮʘ 2 

ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ ʦʙʨʘʟʮʦʚ (R457 ) ʜʦ ʠ 

ʧʦʩʣʝ ʦʙʨʘʙʦʪʦʢ 

ˉ ʦʙʨʘʟʮʘ ʂʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ R457, % 
ʢʦʥʪʨʦʣʴ ʧʨʦʤʳʚ. ʦʪʙʝʣ.1 ʦʪʙʝʣ.2 

1 59,0 67,0 67,2 71,1 
2 52,3 56,0 69,5 61,4 
3 38,0 40,4 45,7 46,0 
4 44,2 46,3 50,4 54,9 
4ʘ 46,5 46,7 50,9 55,9 
5 51,2 55,0 54,5 57,3 
6 81,5 85,4 87,2 87,2 
7 47,9 49,2 52,5 54,9 
8 36,3 39,8 41,5 43,1 
9 34,6 35,0 37,3 40,0 

ʊʘʙʣʠʮʘ 3 

ʀʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ (ȹR457) ʦʙʨʘʟʮʦʚ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʦʢ 

ˉ ʦʙʨʘʟʮʘ ʀʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ ȹR457,% 

ʧʨʦʤʳʚʘʥʠʝ ʦʪʙʝʣʠʚʘʥʠʝ 1 ʦʪʙʝʣʠʚʘʥʠʝ 2 
1 5,9 8,7 11,0 
2 3,3 12,0 9,3 
3 2,5 7,7 8,5 
4 1,9 5,5 9,6 
4ʘ 1,8 6,0 8,8 
5 1,1 1,0 1,0 
6 2,8 4,1 4,1 
7 1,5 5,0 6,6 
8 3,3 4,1 7,4 
9 0,2 3,2 5,9 



ʊʘʙʣʠʮʘ 4 

ʀʟʤʝʥʝʥʠʝ ʨʅ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʦʙʨʘʟʮʦʚ ʙʫʤʘʛʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʦʢ 
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ʨʅ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʦʙʨʘʟʮʦʚ ʀʟʤʝʥʝʥʠʝ ʨʅ) 
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ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ (ȹʨʅ 
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1 6,1 6,5 6,6 6,5 0,4 0,5 0,4 
2 6,0 6,6 6,6 6,6 0,6 0,6 0,6 
3 6,3 6,6 6,7 6,6 0,3 0,4 0,3 
4 5,2 6,5 6,5 6,4 1,3 1,3 1,2 
4ʘ 5,1 6,3 6,3 6,3 1,2 1,2 1,1 
5 4,9 6,4 6,4 6,3 1,5 1,5 1,4 
6 6,0 6,6 6,6 6,5 0,6 0,6 0,5 
7 5,0 6,5 6,5 6,4 1,5 1,5 1,4 
8 5,5 6,5 6,6 6,6 1,1 1,1 1,1 
9 5,0 6,3 6,3 6,3 1,3 1,3 1,3 

2. ɺʣʠʷʥʠʝ ʦʙʨʘʙʦʪʦʢ ʥʘ ʤʘʪʝʨʠʘʣʳ ʧʠʩʴʤʘ ʠ ʧʝʯʘʪʠ. 

 ʂʘʢ ʫʞʝ ʦʪʤʝʯʝʥʦ, ʧʦ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʞʝʣʝʟʦ-ʛʘʣʣʦʚʳʭ ʯʝʨʥʠʣ ʠ ʯʝʨʥʦʡ ʧʝʯʘʪʥʦʡ ʢʨʘʩʢʠ ʥʘ ʪʨʷʧʠʯʥʦʡ 

ʙʫʤʘʛʝ (ˉˉ 4 ʠ 4ʘ) ʥʝ ʠʟʤʝʥʠʣʘʩʴ ʧʦʩʣʝ ʚʦʜʥʳʭ ʦʙʨʘʙʦʪʦʢ ʠ 

ʥʝʤʥʦʛʦ ʩʥʠʟʠʣʘʩʴ ʧʦʩʣʝ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ. ʅʠ ʦʜʠʥ 

ʠʟ ʚʠʜʦʚ ʦʙʨʘʙʦʪʢʠ ʥʝ ʧʦʚʣʠʷʣ ʥʘ ʢʘʤʧʝʰʝʚʳʝ ʯʝʨʥʠʣʘ ʠ ʢʨʘʩʥʦ-

ʢʦʨʠʯʥʝʚʳʡ ʢʘʨʘʥʜʘʰ ʥʘ ʦʙʨʘʟʮʘʭ ˉ5. ʆʜʥʘʢʦ ʠ ʢʘʤʧʝʰʝʚʳʝ 

ʯʝʨʥʠʣʘ ʜʨʫʛʦʛʦ ʚʠʜʘ ʥʘ ʦʙʨʘʟʮʘʭ ʠʟ ʢʥʠʛʠ 1915 ʛ. (ˉ 8) ʪʘʢʞʝ ʥʝ 

ʠʟʤʝʥʠʣʠʩʴ ʧʦʩʣʝ ʦʙʨʘʙʦʪʦʢ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʝʯʘʪʥʳʡ ʪʝʢʩʪ ʟʘʤʝʪʥʦ 

ʨʘʩʧʣʳʣʩʷ ʧʦʩʣʝ ʚʦʜʥʳʭ ʦʙʨʘʙʦʪʦʢ ʠ çʚʠʜʠʤʦè ʥʝ ʠʟʤʝʥʠʣʩʷ ʧʦʩʣʝ 

ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ. ʇʝʯʘʪʥʳʡ ʪʝʢʩʪ ʛʘʟʝʪʳ 1954 ʛ. ʚ 

ʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʠ ʯʘʩʪʠʯʥʦ ʨʘʩʧʣʳʣʩʷ ʧʦʩʣʝ ʚʩʝʭ ʪʨʝʭ ʦʙʨʘʙʦʪʦʢ. 

3. ɺʣʠʷʥʠʝ ʦʙʨʘʙʦʪʦʢ ʥʘ ʟʥʘʯʝʥʠʝ ʨʅ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ 

ʦʙʨʘʟʮʦʚ.  

ʅʘʤʠ ʫʞʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʬʠʣʴʪʨʦʚʘʥʥʘʷ ʚʦʜʘ, 

ʩʦʜʝʨʞʘʱʘʷ ʠʦʥʳ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ, ʩ ʥʝʡʪʨʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʨʅ 
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ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʙʫʤʘʛʫ ʩ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʨʅ ʚʦʜʥʦʡ 

ʚʳʪʷʞʢʠ, ʥʝʡʪʨʘʣʠʟʫʷ ʝʝ [1,3-5]. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ ʠʤʝʣʠ ʨʅ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 4,9 ʜʦ 6,3. 

ɺʳʜʝʨʞʠʚʘʥʠʝ ʙʫʤʘʛʠ ʚ ʪʨʝʭ ʩʤʝʥʘʭ ʬʠʣʴʪʨʦʚʘʥʥʦʡ ʚʦʜʳ ʚ ʪʝʯʝʥʠʝ 

5 ʯʘʩʦʚ ʧʨʠ ʙʦʣʴʰʦʤ ʤʦʜʫʣʝ ʚʘʥʥʳ (1:120) ʧʨʠʚʝʣʦ ʢ ʧʦʚʳʰʝʥʠʶ 

ʨʅ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʦʙʨʘʟʮʦʚ, ʧʨʠʙʣʠʞʘʷ ʝʛʦ ʟʥʘʯʝʥʠʷ ʢ ʨʅ 

ʬʠʣʴʪʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʧʨʠ ʵʪʦʤ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʦʙʨʘʙʦʪʢʘʤʠ ʥʝ 

ʧʨʝʚʳʰʘʶʪ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ. 

ʇʨʦʮʝʩʩ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʤʦʞʥʦ ʙʳʣʦ ʥʘʙʣʶʜʘʪʴ ʧʦ ʠʟʤʝʥʝʥʠʶ 

ʨʅ ʚʘʥʥ ʧʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʦʙʨʘʟʮʦʚ: ʨʅ ʧʝʨʚʦʡ ʚʘʥʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʩʪʘʥʦʚʠʣʩʷ ʥʠʞʝ ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʨʅ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʚʘʥʥ 

ʧʨʠʙʣʠʞʘʣʩʷ ʢ ʠʩʭʦʜʥʦʤʫ. ʀʟʤʝʥʝʥʠʝ ʨʅ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʦʙʨʘʟʮʦʚ 

ï ȹʨʅ ʥʘʭʦʜʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʅ ʦʙʨʘʟʮʦʚ (ʨʠʩ.1). ɼʣʷ ʦʙʨʘʟʮʦʚ ʩ ʨʅ ʥʠʞʝ 

ʨʅ ʚʦʜʳ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʨʘʞʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ: 

ȹʨʅʭ = 0,75Ā(ʨʅʚ ï ʨʅʭ), ʛʜʝ ʨʅʚ ï ʨʅ ʚʦʜʳ, ʨʅʭ ï ʠʩʭʦʜʥʦʝ 

ʟʥʘʯʝʥʠʝ ʨʅ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʦʙʨʘʟʮʘ ʭ, ȹʨʅʭ ï ʠʟʤʝʥʝʥʠʝ ʵʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ. 

 
ʈʠʩ. 1.  

ɺʟʘʠʤʦʩʚʷʟʴ ʚʝʣʠʯʠʥʳ ʠʟʤʝʥʝʥʠʷ ʨʅ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʦʙʨʘʟʮʦʚ ʙʫʤʘʛʠ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ (ȹʨʅ) ʠ ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʅ ʦʙʨʘʟʮʦʚ 

ɺʳʚʦʜʳ 

1. ʕʢʩʧʝʨʠʤʝʥʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʦʙʨʘʟʮʘʭ ʩʪʘʨʦʡ ʙʫʤʘʛʠ 

ʨʘʟʣʠʯʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʩ ʪʝʢʩʪʘʤʠ ʠ ʙʝʟ ʥʠʭ, ʧʦʜʪʚʝʨʜʠʣʠ ʨʘʥʝʝ 

ʧʦʣʫʯʝʥʥʳʡ ʚʳʚʦʜ ʦʙ ʦʧʨʝʜʝʣʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 



ʆʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʙʝʣʠʚʘʥʠʷ ʙʫʤʘʛʠ ...  137 

 

ʩʠʥʝʛʦ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʧʨʦʞʝʢʪʦʨʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʧʷʪʝʥ ʧʣʝʩʝʥʠ, ʟʘʪʝ-

ʢʦʚ ʠ ʞʝʣʪʠʟʥʳ ʚ ʩʨʝʜʝ ʬʠʣʴʪʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʩʦʜʝʨʞʘʱʝʡ ʠʦʥʳ 

ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ, ʩ ʥʝʡʪʨʘʣʴʥʳʤ ʨʅ. 

2. ʆʪʙʝʣʠʚʘʥʠʝ ʚ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʡ ʩʨʝʜʝ ʧʨʠ ʘʥʘʣʦʛʠʯʥʦʤ ʨʝ-

ʞʠʤʝ ʧʦʢʘʟʘʣʦ ʝʛʦ ʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʙʦʣʴʰʠʥ-

ʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ ʙʫʤʘʛʠ,  

3. ʇʦʢʘʟʘʥʦ ʥʝʡʪʨʘʣʠʟʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʚʦʜʳ, ʧʨʦʬʠʣʴʪʨʦʚʘʥ-

ʥʦʡ ʯʝʨʝʟ çɸʢʚʘʬʦʨ ʢʫʚʰʠʥè ʩ ʤʦʜʫʣʝʤ ɺ100-1, ʥʘ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ 

ʦʙʨʘʟʮʘʭ ʩ ʨʅ ʦʪ 4,9 ʜʦ 6,3. ɺʩʝ ʪʨʠ ʚʠʜʘ ʦʙʨʘʙʦʪʢʠ ï ʧʨʦʤʳʚʘʥʠʝ ʠ 

ʦʪʙʝʣʠʚʘʥʠʝ ʚ ʚʦʜʥʦʡ ʠ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʡ ʩʨʝʜʘʭ ï ʥʝʡʪʨʘʣʠʟʦʚʘʣʠ 

ʙʫʤʘʛʫ ʠ ʧʨʠʙʣʠʟʠʣʠ ʨʅ ʠʭ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʢ ʨʅ ʬʠʣʴʪʨʦʚʘʥʥʦʡ 

ʚʦʜʳ. 

4. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʞʝʣʝʟʦ-ʛʘʣʣʦʚʳʭ ʯʝʨʥʠʣ ʠ ʯʝʨʥʦʡ ʧʝʯʘʪʥʦʡ 

ʢʨʘʩʢʠ ʥʘ ʦʙʨʘʟʮʘʭ ʪʨʷʧʠʯʥʦʡ ʙʫʤʘʛʠ ʥʝ ʠʟʤʝʥʠʣʘʩʴ ʧʦʩʣʝ ʧʨʦʤʳ-

ʚʘʥʠʷ ʠ ʦʪʙʝʣʠʚʘʥʠʷ ʚ ʚʦʜʝ, ʥʦ ʥʝʩʢʦʣʴʢʦ ʩʥʠʟʠʣʘʩʴ ʧʦʩʣʝ ʦʪʙʝʣʠ-

ʚʘʥʠʷ ʚ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʡ ʩʤʝʩʠ. ʅʠ ʦʜʥʘ ʠʟ ʦʙʨʘʙʦʪʦʢ ʥʝ ʧʦʚʣʠʷʣʘ 

ʥʘ ʢʘʤʧʝʰʝʚʳʝ ʯʝʨʥʠʣʘ ʠ ʮʚʝʪʥʦʡ ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʳʡ ʢʘʨʘʥʜʘʰ.  

5. ʏʝʨʥʘʷ ʧʝʯʘʪʥʘʷ ʢʨʘʩʢʘ ʥʘ ʙʫʤʘʛʝ, ʩʦʜʝʨʞʘʱʝʡ ʜʨʝʚʝʩʥʫʶ 

ʤʘʩʩʫ, ʠʟ ʢʥʠʛʠ 1915 ʛ. ʧʨʦʷʚʠʣʘ ʪʝʥʜʝʥʮʠʶ ʢ ʨʘʩʧʣʳʚʘʥʠʶ ʚ ʚʦʜ-

ʥʦʡ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï ʚ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʡ ʩʨʝʜʝ. ʇʝʯʘʪʥʘʷ ʢʨʘʩ-

ʢʘ ʥʘ ʛʘʟʝʪʝ 1954 ʛ. ʧʦʩʪʨʘʜʘʣʘ ʚ ʦʙʝʠʭ ʩʨʝʜʘʭ. 

 6. ʇʝʯʘʪʥʳʝ ʠ ʨʫʢʦʧʠʩʥʳʝ ʪʝʢʩʪʳ ʣʫʯʰʝ ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʠ 

ʦʪʙʝʣʠʚʘʥʠʠ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ. 
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ɼʈʀʂʂɽʈ ɸʃɽʂʉɸʅɼʈ  

ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʄʋɿɽɽ:  

ʀʃʃʖɿʀʀ, ʈɽɸʃʔʅʆʉʊʔ ʀ ʇɽʈʉʇɽʂʊʀɺʓ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʵʨʘ ʦʪʤʝʯʘʝʪ ʛʠʛʘʥʪʩʢʠʡ ʢʫʣʴʪʫʨʥʦ-ʮʠʚʠʣʠʟʘ-

ʮʠʦʥʥʳʡ ʩʢʘʯʦʢ. ɺʪʦʨʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝ 

ʩʬʝʨʳ ʞʠʟʥʠ ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʥʷʝʪ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ ʧʦʪʦʤʫ 

ʩʠʣʴʥʝʡʰʠʤ ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʥʘ ʪʝʣʦ ʠ ʜʫʰʫ, ʥʘ ʙʳʪ ʠ ʜʘʞʝ ʥʘ ʠʥʦ-

ʙʪrʠʝ, ʢʦʪʦʨʦʝ ʩʚʷʟʘʥʦ ʩ ʤʠʨʦʤ ʜʦʣʴʥʠʤ. ʆʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʛʨʘʣ 

ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ ï ʠʟʤʝʥʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʚʝʨʦʷʪʥʦ, ʥʝ ʤʝʥʝʝ ʨʘʜʠ-

ʢʘʣʴʥʳʝ, ʯʝʤ ʪʝ, ʢʦʪʦʨʳʤʠ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʧʝʨʝʭʦʜ ʦʪ ʛʝʡʜʝʣʴʙʝʨʛ-

ʩʢʦʛʦ ʯʝʣʦʚʝʢʘ (ʝʛʦ ʠ ʯʝʣʦʚʝʢʦʤ ʪʦ ʥʘʟʚʘʪʴ ʢʨʘʡʥʝ ʩʣʦʞʥʦ) ʢ ʥʘʰʠʤ 

ʧʨʷʤʳʤ ʧʨʝʜʢʘʤ, ʢʦʪʦʨʳʝ 30 ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ ʟʘʯʝʤ-ʪʦ ʧʦʩʪʦʷʥʥʦ 

ʧʨʠʩʪʘʣʴʥʦ ʚʛʣʷʜʳʚʘʣʠʩʴ ʚ ʥʦʯʥʦʝ ʥʝʙʦ ʠ ʧʦʢʨʳʚʘʣʠ ʩʪʝʥʳ ʧʝʱʝʨʳ 

ʐʦʚʝ ʨʦʩʧʠʩʷʤʠ, ʚ ʢʦʤʧʦʟʠʮʠʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʫʩʤʦʪʨʝʪʴ ʢʘʨʪʫ 

ʟʚʝʟʜʥʦʛʦ ʥʝʙʘ ʥʘʜ ʇʠʨʝʥʝʷʤʠ.. 

ʊʝʤʘ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʫ-

ʟʝʝ, ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ, ʥʦ ʦʙʨʘʱʘʷʩʴ ʢ ʘʢʪʫʘʣʴʥʦ-

ʤʫ ʚʦʧʨʦʩʫ, ʷ ʧʦʩʪʘʨʘʶʩʴ ʥʝ ʫʧʫʩʢʘʪʴ ʠʟ ʚʠʜʘ ʧʨʦʙʣʝʤʳ ʚʝʯʥʳʝ. 

ʇʨʘʚʜʘ, ʪʝʤʫ ʩʫʜʝʙ ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʨʠʜʝʪʩʷ ʨʝʜʫʮʠʨʦʚʘʪʴ ʢ ʚʦʧ-

ʨʦʩʫ: ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʝʪʴ ʢʘʥʘʜʩʢʦʛʦ ʢʫʣʴʪʫʨ-

ʥʦʛʦ ʥʘʩʣʝʜʠʷ (CHIN) ʫʞʝ ʚ ʚʦʩʴʤʠʜʝʩʷʪʳʝ ʛʦʜʳ ʦʙʲʝʜʠʥʷʣʘ ʢʦʣ-

ʣʝʢʮʠʠ ʙʦʣʝʝ ʜʚʘʜʮʘʪʠ ʤʫʟʝʝʚ (ʧʨʝʜʣʘʛʘʷ ʜʘʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦ-

ʩʤʦʪʨʘ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʜʠʩʧʣʝʝ), ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʥʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ 

ʤʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʣʠ ʠ ʤʝʩʪʘ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʫʟʝʝ. 

ʕʪʘ ʨʦʣʴ ʤʦʞʝʪ ʙʳʪʴ ʯʠʩʪʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ (ʙʝʟ ʵʣʝʢʪʨʠʯʝʩʪʚʘ 

ʩʦʚʨʝʤʝʥʥʳʡ ʤʫʟʝʡ ʪʘʢʞʝ ʥʝ ʤʦʞʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ), ʥʦ ʤʦʞʝʪ 

ʩʪʘʪʴ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ, ʝʩʣʠ ʛʨʫʙʘʷ ʪʝʭʥʠʢʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʧʨʠʝʤʳ ʦʢʘʞʫʪʩʷ ʩʧʦʩʦʙʥʳʤʠ ʧʨʠʜʘʪʴ ʠʤʧʫʣʴʩ, ʦʞʠʚʠʪʴ ʙʘʟʦʚʫʶ, 

ʠʩʪʠʥʥʦ ʯʝʣʦʚʝʯʝʩʢʫʶ (ʠʣʠ ʙʦʞʝʩʪʚʝʥʥʫʶ?) ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʧʦʪ-

ʨʝʙʥʦʩʪʴ, ʫʩʪʨʝʤʣʝʥʥʦʩʪʴ ʢ ʧʨʝʢʨʘʩʥʦʤʫ, ʠʩʪʠʥʥʦʤʫ, ʠʜʝʘʣʴʥʦʤʫ. 

ʄʫʟʝʡʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ ï ʦʪʨʘʩʣʴ ʠʣʠ ʜʠʩʮʠʧʣʠʥʘ ʩʦʚʩʝʤ ʶʥʘʷ 

ʧʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʤʝʨʢʘʤ. ʊʨʫʜʥʦ ʧʦʚʝʨʠʪʴ, ʯʪʦ ʩʦʨʦʢ ʣʝʪ ʥʘʟʘʜ ʚ 
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ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʥʠʢʪʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣ ʜʘʞʝ, ʯʪʦ ʵʪʦ ʪʘʢʦʝ. ʉ ʜʨʫ-

ʛʦʡ ʩʪʦʨʦʥʳ, ʩʝʛʦʜʥʷ, ʧʨʠ ʥʳʥʝʰʥʠʭ ʪʝʤʧʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ ʤʦʞʥʦ ʫʞʝ ʛʦʚʦʨʠʪʴ ʦ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʘʭ, ʵʨʘʭ ʤʫʟʝʡʥʦʡ 

ʠʥʬʦʨʤʘʪʠʢʠ. ʕʪʠ ʵʨʳ, ʢʦʥʝʯʥʦ, ʦʧʨʝʜʝʣʷʶʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʨʘʟʚʠʪʠʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. 

ʕʪʘʧ ʜʦʠʩʪʦʨʠʯʝʩʢʠʡ ï ʨʦʤʘʥʪʠʯʝʩʢʠʡ 

1960-70-ʝ ï ʛʦʜʳ ʥʘʜʝʞʜ, ʚʨʝʤʷ, ʢʦʛʜʘ ʤʝʯʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʛʨʝʩʩʦʤ, ʦʙʣʝʢʘʣʠ ʚ ʫʚʣʝʢʘʪʝʣʴʥʫʶ ʬʦʨʤʫ 

ɹʝʣʣ, ʊʦʬʬʣʝʨ, ʢʦʛʜʘ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʪʨʝʪʴʷ ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ï ʚʦʣ-

ʥʘ ʮʠʚʠʣʠʟʘʮʠʠ ʩʢʦʨʦ ʚʳʥʝʩʝʪ ʯʝʣʦʚʝʯʝʩʪʚʦ ʢ ʩʚʝʪʣʦʤʫ ʙʫʜʫʱʝʤʫ. 

ɺʦʧʨʦʩ ʦ ʧʨʠʤʝʥʝʥʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ ʤʫʟʝʡʥʦʤ ʜʝʣʝ 

ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʘʢʪʫʘʣʠʟʠʨʦʚʘʣʩʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʩʝʤʠ-

ʜʝʩʷʪʳʭ ʛʦʜʦʚ, ʢʦʛʜʘ ʜʦ ʧʨʦʩʪʦʨʦʚ ʥʘʰʝʡ ʥʝʦʙʲʷʪʥʦʡ ʨʦʜʠʥʳ ʜʦ-

ʥʝʩʣʠʩʴ ʩʣʫʭʠ ʦ ʩʪʘʥʦʚʣʝʥʠʠ ʤʫʟʝʡʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ʥʘ ɿʘʧʘʜʝ. ɺ 

ʪʦ ʚʨʝʤʷ ʠʥʪʝʨʝʩ ʢ ʤʫʟʝʡʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʝ ʤʦʛ ʚʦʟʥʠʢʥʫʪʴ ʣʠʰʴ ʫ 

ʣʶʜʝʡ, ʦʪʣʠʯʘʚʰʠʭʩʷ ʰʠʨʦʢʠʤ ʢʨʫʛʦʟʦʨʦʤ, ʟʥʘʥʠʝʤ ʷʟʳʢʦʚ. 

ʉ ʩʝʨʝʜʠʥʳ 70-ʭ ʚ ʕʨʤʠʪʘʞʝ ʠ ʈʫʩʩʢʦʤ ʤʫʟʝʝ ʥʘʯʘʣʠʩʴ ʨʘʙʦʪʳ 

ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʢ ʩʦʟʜʘʥʠʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʫʟʝʡʥʳʭ ʢʘʪʘʣʦ-

ʛʦʚ. ɺ ʕʨʤʠʪʘʞʝ ʚʦʟʛʣʘʚʠʪʴ ʨʘʙʦʪʫ ʙʳʣ ʧʨʠʛʣʘʰʝʥ ʗʢʦʚ ɸʙʨʘʤʦʚʠʯ 

ʐʝʨ, ʘʨʭʝʦʣʦʛ, ʢʘʥʜʠʜʘʪ, ʧʦʟʜʥʝʝ ï ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʙʳʣ 

ʧʨʠʛʣʘʰʝʥ ʢʘʢ ʯʝʣʦʚʝʢ ʚ ʩʠʣʫ ʩʚʦʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʥʷʪʠʡ ʫʞʝ 

ʠʤʝʚʰʠʡ ʦʧʳʪ ʚ ʩʬʝʨʝ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ. ɺ ʈʫʩʩʢʦʤ ʤʫʟʝʝ ʠʥʠʮʠʘʪʠʚʘ ʧʨʠʥʘʜʣʝʞʘʣʘ ʖʨʠʶ ɸʣʝ-

ʢʩʝʝʚʠʯʫ ɸʩʝʝʚʫ, ʢʘʥʜʠʜʘʪʫ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳ-

ʰʝʜʰʝʤʫ ʥʘ ʪʝʤʫ ʤʫʟʝʡʥʦʡ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ. ʖ. ɸ. ɸʩʝʝʚ ʙʳʣ ʧʝ-

ʨʝʚʦʜʯʠʢʦʤ ʧʝʨʚʦʡ ʚʳʰʝʜʰʝʡ ʚ ʉʦʶʟʝ ʢʥʠʛʠ ʏʠʥʭʦʣʣʘ ʧʦ ʪʝʦʨʠʠ 

ʤʫʟʝʡʥʳʭ ʙʘʟ ʜʘʥʥʳʭ. ɺ 1981 ʛ. ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʳʣʠ 

ʦʨʛʘʥʠʟʦʚʘʥʳ ʦʪʜʝʣʳ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʈʫʩʩʢʦʤ ʤʫʟʝʝ ʠ ʚ ʕʨʤʠʪʘʞʝ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʵʨʳ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʤʘʰʠʥ ʚ ʈʫʩʩʢʦʤ ʤʫʟʝʝ ʥʝ ʙʳʣʦ, ʨʘʙʦʪʳ ʚʝʣʠʩʴ ʥʘ 

ʪʝʭʥʠʢʝ ɺʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʎʝʥʪʨ ɸʅ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʎʝʥʪʨʘ. ɺ ʧʦʜʚʘʣʴʥʦʤ ʧʦʤʝʱʝʥʠʠ ʈʫʩʩʢʦʛʦ ʤʫʟʝʷ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ 

ʪʝʨʤʠʥʘʣ, ʩʚʷʟʘʥʥʳʡ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʩʯʝʪʥʦʡ ʤʘʰʠʥʦʡ çSyberè, ʠ ʥʘ-

ʯʘʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʦʧʠʩʘʥʠʶ ʤʫʟʝʡʥʦʡ ʢʦʣʣʝʢʮʠʠ. ɺ ʕʨʤʠʪʘʞʝ ï 

ʙʦʣʴʰʦʤ, ʚʝʣʠʢʦʤ ʤʫʟʝʝ ï ʩʪʘʚʠʣʘʩʴ ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ɹɼ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʥʫʞʜʳ ʫʥʠʢʘʣʴʥʦʛʦ 

ʤʫʟʝʷ. ʕʪʦ ʙʳʣʦ ʚʨʝʤʷ ʨʦʤʘʥʪʠʯʝʩʢʦʝ, ʚʨʝʤʷ ʤʝʯʪʘʥʠʡ ʦ ʪʦʤ ʙʫʜʫ-
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ʱʝʤ, ʢʦʛʜʘ ʰʝʜʝʚʨʳ ʠʩʢʫʩʩʪʚʘ ʩʪʘʥʫʪ ʜʦʩʪʫʧʥʳʤʠ, ʢʘʢ ʢʥʠʛʠ, ʦʩʪʨʦ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ. 

ʂʦʥʝʮ ʵʨʳ ï ʧʦʥʷʪʠʝ ʫʩʣʦʚʥʦʝ. ʅʦ ʪʦʯʢʫ ʦʪʩʯʝʪʘ ʚ ʨʦʩʩʠʡʩʢʦʡ 

ʤʫʟʝʡʥʦʡ ʠʥʬʦʨʤʘʪʠʢʝ ʤʦʞʥʦ ʦʙʦʟʥʘʯʠʪʴ ʪʦʯʥʦ. ɺ 1987ʛ. ʄʠ-

ʥʠʩʪʝʨʩʪʚʦ ʢʫʣʴʪʫʨʳ ʟʘʢʫʧʠʣʦ ʫ ʬʠʨʤʳ Olivetti ʜʣʷ ʊʨʝʪʴʷʢʦʚʩʢʦʡ 

ʛʘʣʝʨʝʠ ʩʦʚʨʝʤʝʥʥʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʪʝʭʥʠʢʫ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʙʳ-

ʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʧʨʦʩʪʦʨʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʥʦʚʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ 

ʢʦʨʧʫʩʘ ʛʘʣʝʨʝʠ, ʚʳʩʪʨʦʝʥʥʦʛʦ ʧʦ ʝʚʨʦʩʪʘʥʜʘʨʪʘʤ. 

ʂʦʥʪʨʘʢʪ ʟʘʪʨʘʛʠʚʘʣ ʠ ʈʫʩʩʢʠʡ ʤʫʟʝʡ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʠʣ ʠʪʘʣʴʷʥ-

ʩʢʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʪʝʭʥʠʢʫ (ʧʨʘʚʜʘ, ʤʥʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ ɻʘ-

ʣʝʨʝʷ). ʃʝʪʦʤ 1988ʛ. ʥʘʤ ʜʦʩʪʘʚʠʣʠ PDP (ʩʨʝʜʥʶʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ 

ʤʘʰʠʥʫ) ʠ ʯʝʪʳʨʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘ ʩ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷ-

ʪʴʶ 256 ʢɹ ʠ ʞʝʩʪʢʠʤ ʜʠʩʢʦʤ 10 ʄɹ. ɺ ʃʝʥʠʥʛʨʘʜʝ ʵʪʦ ʙʳʣʠ ʦʜʥʠ 

ʠʟ ʧʝʨʚʳʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʤʘʰʠʥ. ʂʦʣʣʝʛʠ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘ-

ʢʫʣʴʪʝʪʘ ʃɻʋ ʧʨʠʝʟʞʘʣʠ ʚ ʤʫʟʝʡ, ʯʪʦʙʳ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʪʘʢʦʝ ʯʫʜʦ. 

ʕʪʘʧ ʠʩʪʦʨʠʯʝʩʢʠʡ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ɺ 1987 ʛʦʜʫ ʩ ʧʦʷʚʣʝʥʠʝʤ ʚ ʤʫʟʝʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ 

ʥʘ ʙʣʠʞʘʡʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʦʷʚʠʣʩʷ ʥʦʚʳʡ ʣʠʜʝʨ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʤʫʟʝʡʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ï ʊʨʝʪʴʷʢʦʚʩʢʘʷ ʛʘʣʝʨʝʷ. ʆʪʜʝʣ ʠʥʬʦʨʤʘʪʠ-

ʢʠ ɻʊɻ ʚʦʟʛʣʘʚʠʣ ɼʤʠʪʨʠʡ ɻʝʦʨʛʠʝʚʠʯ ʇʝʨʮʝʚ. ʍʦʪʷ ʇʝʨʮʝʚ 

ʧʦʷʚʠʣʩʷ ʥʘ ʨʫʙʝʞʝ ʵʧʦʭ, ʝʛʦ ʚʧʦʣʥʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʜʝʷʪʝʣʷʤ çʨʦ-

ʤʘʥʪʠʯʝʩʢʦʡè ʵʧʦʭʠ (ʠʩʢʫʩʩʪʚʦʚʝʜ ʧʦ ʙʘʟʦʚʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ, ʥʦ 

ʧʨʠʪʦʤ ï ʢʘʥʜʠʜʘʪ ʥʘʫʢ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ). 

ʂʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʧʦʟʜʥʝʡ ʨʦʤʘʥʪʠʯʝʩʢʦʡ ʚʦʣʥʳ ʇʝʨʮʝʚ ʩʦʩʨʝ-

ʜʦʪʦʯʠʣ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʪʜʝʣʘ ʥʘ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʥʝ ʪʦʣʴʢʦ ʧʨʘʛʤʘ-

ʪʠʯʥʳʭ (ʫʯʝʪ, ɹɼ), ʥʦ ʠ ʪʚʦʨʯʝʩʢʠʭ. ɻʣʘʚʥʳʡ ʠʪʦʛ ï ʩʦʟʜʘʥʠʝ ʫʥʠ-

ʢʘʣʴʥʦʛʦ ʧʦ ʚʨʝʤʝʥʘʤ ʜʚʘʜʮʘʪʠʣʝʪʥʝʡ ʜʘʚʥʦʩʪʠ ʙʘʥʢʘ ʜʘʥʥʳʭ ʜʨʝʚ-

ʥʝʨʫʩʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʀʤʝʥʥʦ ʇʝʨʮʝʚ ʪʦʯʥʦ ʠ ʢʨʘʪʢʦ ʩʬʦʨʤʫʣʠ-

ʨʦʚʘʣ ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʟʘʜʘʯʫ ʤʫʟʝʡʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ʥʘ ʪʦʤ ʵʪʘʧʝ: 

çʂʦʤʧʴʶʪʝʨ ʚ ʤʫʟʝʝ ʠ ʤʫʟʝʡ ʚ ʢʦʤʧʴʶʪʝʨʝè. ʂʘʟʘʣʦʩʴ, ʯʪʦ ʵʪʦ ï 

ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ʥʘ ʜʝʩʷʪʠʣʝʪʠʷ. 

ʊʝʧʝʨʴ ʫʞʝ ʤʦʞʥʦ ʧʦʥʷʪʴ (ʥʦ ʥʝ ʧʨʠʥʷʪʴ), ʧʦʯʝʤʫ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʘʷ ʞʠʟʥʴ çʟʘʤʝʯʘʪʝʣʴʥʳʭè ʣʶʜʝʡ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ, ʩʦ-

ʚʝʨhʝʥʥʦ ʥʝʩʭʦʞʠʭ ʤʝʞʜʫ ʩʦʙʦʡ, ʩʣʦʤʘʣʘʩʴ ʧʦ ʩʦʚʩʝʤ ʨʘʟʣʠʯʥʳʤ 

ʧʨʠʯʠʥʘʤ, ʥʦ ï ʧʦʯʪʠ ʚ ʦʜʥʦ ʚʨʝʤʷ. ʋ ʚʩʝʭ! ʗʨʢʠʝ ʪʘʣʘʥʪʳ ʯʘʩʪʦ 

ʦʢʘʟʳʚʘʶʪʩʷ (ʦʩʦʙʝʥʥʦ ʚ ʥʘʰʝʤ ʦʪʝʯʝʩʪʚʝ) ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ, ʥʝ 
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ʢʦ ʚʨʝʤʝʥʠé ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʜʦʙʠʚʘʪʴʩʷ ʧʨʦʩʪʦʛʦ ʫʩʧʝʭʘ, ʨʝʰʘʷ 

ʧʨʘʛʤʘʪʠʯʥʳʝ ʟʘʜʘʯʠ, ʙʝʟ ʥʠʭ ʫʜʦʙʥʝʝ. 

ʅʘʩʪʫʧʠʣʘ ʥʦʚʘʷ ʵʨʘ. ʄʫʟʝʠ ʘʢʪʠʚʥʦ ʦʩʥʘʱʘʣʠʩʴ ʢʦʤʧʴʶʪʝ-

ʨʘʤʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʝʪʷʤʠ, ʧʦʧʦʣʥʷʣʠʩʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʘʤʠ. ʊʝʭʥʦʣʦʛʠʠ ʩʘʤʠ ʧʦ ʩʝʙʝ ʣʝʛʢʦ ʧʨʠʥʦʩʠʣʠ ʪʘʢʠʝ 

ʫʜʠʚʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʯʪʦ ʟʘʚʦʨʘʞʠʚʘʣʠ ʩʚʦʠʤʠ ʙʝʩʢʦʥʝʯʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ 10-15 ʣʝʪ ʤʫʟʝʡʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ ʜʦʩ-

ʪʠʛʣʘ ʚʧʝʯʘʪʣʷʶʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʉʝʛʦʜʥʷ ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʪʘʣʦʛʠ, 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ ï ʜʦʩʪʦʷʥʠʝ ʩʦʪʝʥ ʨʦʩ-

ʩʠʡʩʢʠʭ ʤʫʟʝʝʚ, ʠ ʩʦʚʩʝʤ ʥʝ ʪʦʣʴʢʦ ʩʪʦʣʠʯʥʳʭ. ʉʘʤʳʤ ʧʦʣʥʳʤ ʙʘʥ-

ʢʦʤ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳ ʚ ʀʥʪʝʨʥʝʪʝ, ʤʦʛʫʪ ʧʦʭʚʘʩʪʘʪʴʩʷ 

ʩʦʚʩʝʤ ʥʝ ʩʪʦʣʠʯʥʳʝ ʤʫʟʝʠ, ʘ ʈʳʙʠʥʩʢʠʡ ʤʫʟʝʡ-ʟʘʧʦʚʝʜʥʠʢ. ʀʥʬʦʨ-

ʤʘʮʠʦʥʥʳʝ ʩʧʨʘʚʦʯʥʳʝ ʩʠʩʪʝʤʳ ʘʢʪʠʚʥʦ ʧʦʤʦʛʘʶʪ ʪʫʨʠʩʪʘʤ, ʧʦʩʝ-

ʪʠʪʝʣʴ ʩʦ ʩʤʘʨʪʬʦʥʦʤ ʣʝʛʢʦ ʧʦʣʫʯʘʝʪ ʟʚʫʢʦʚʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ, 

ʚʠʟʫʘʣʴʥʫʶ ʠ ʪʝʢʩʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

ʀʥʪʝʨʥʝʪ, ʢʘʟʘʚʰʠʡʩʷ ʜʝʩʷʪʴ ʣʝʪ ʥʘʟʘʜ ʨʘʟʚʣʝʯʝʥʠʝʤ ʜʣʷ ʙʦʛʘ-

ʪʦʡ ɸʤʝʨʠʢʠ, ʜʦʪʷʥʫʣʩʷ ʜʦ ʩʘʤʳʭ ʜʘʣʴʥʠʭ ʧʨʦʚʠʥʮʠʘʣʴʥʳʭ ʨʦʩʩʠʡ-

ʩʢʠʭ ʤʫʟʝʝʚ, 3D ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷʤ ʀʥʪʝʨʥʝʪʘ ʟʥʘʢʦʤʠʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʩ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʤ ʤʘʪʝ-

ʨʠʘʣʦʤ, ʥʦ ʠ ʩ ʘʨʭʠʪʝʢʪʫʨʦʡ ʜʚʦʨʮʦʚ ʠ ʟʘʣʦʚ. ʅʘ ʣʫʯʰʠʡ, ʧʦ ʤʦʝʤʫ 

ʤʥʝʥʠʶ, ʩʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ (ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ ʠ ʟʘʨʫʙʝʞʥʳʭ) ʩʘʡʪ 

ʕʨʤʠʪʘʞʘ ʝʞʝʜʥʝʚʥʦ ʟʘʭʦʜʷʪ ʪʳʩʷʯʠ çʟʘʦʯʥʳʭè ʧʦʩʝʪʠʪʝʣʝʡ. 

ʉʝʛʦʜʥʷ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʥʦʚʦʡ ʚʝʨʩʠʠ ʩʘʡʪʘ. 

ɻʣʘʚʥʳʡ ʤʫʟʝʡʥʳʡ ʧʦʨʪʘʣ ʩʪʨʘʥʳ Museum.ru ï ʠʩʪʦʯʥʠʢ ʠʥ-

ʬʦʨʤʘʮʠʠ ʦ ʨʦʩʩʠʡʩʢʠʭ ʤʫʟʝʷʭ, ʩʨʝʜʘ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙ-

ʱʝʥʠʷ, ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ ʧʦʢʘʟʘʪʴ ʩʝʙʷ ʤʠʨʫ ʤʦʞʝʪ ʩʘʤʳʡ 

ʫʜʘʣʝʥʥʳʡ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʚ ʩʨʝʜʩʪʚʘʭ ʤʫʟʝʡ, ʩʫʱʝʩʪʚʫʝʪ ʧʨʠ ɼʘʨ-

ʚʠʥʦʚʩʢʦʤ ʤʫʟʝʝ, ʛʜʝ ʨʝʘʣʠʟʫʶʪʩʷ ʦʨʠʛʠʥʘʣʴʥʳʝ ʧʨʦʝʢʪʳ (ʦʜʠʥ ʠʟ 

ʧʦʩʣʝʜʥʠʭ ï çʇʫʪʴ ʵʚʦʣʶʮʠʠ) ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝ-

ʥʠʷ ʤʠʨʦʚʦʡ ʤʫʟʝʡʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ. 

ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʧʝʨʝʜʦʚʳʝ ʨʝʰʝʥʠʷ, ʥʦʚʘʪʦʨʩʢʠʝ ʧʨʦʝʢʪʳ 

ʤʫʟʝʝʚ ʂʨʝʤʣʷ (ʥʘʧʨʠʤʝʨ, ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʢʦʣʦʢʦʣʴʥʠ 

ʀʚʘʥʘ ɺʝʣʠʢʦʛʦ, ʦʩʫʱʝʩʪʚʣʝʥʥʫʶ ʩ ʧʦʤʦʱʴʶ ʧʨʦʝʢʮʠʦʥʥʦʡ ʢʦʤ-

ʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ). 

ɹʫʨʥʦʝ ʚʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʫʟʝʠ ʄʦʩʢ-

ʚʳ, ʇʝʪʝʨʙʫʨʛʘ, ʜʨʫʛʠʭ ʛʦʨʦʜʦʚ ʧʨʠʚʝʣʦ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 1997 ʛʦʜʫ 

ʨʦʩʩʠʡʩʢʦʡ çɸʩʩʦʮʠʘʮʠʠ ʧʦ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤè (ʧʦ ʦʙʨʘʟʮʫ ï CIDOC ï ʢʦʤʠʪʝʪʘ ʚʩʝʤʠʨʥʦʛʦ ʉʦʚʝʪʘ 
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ʤʫʟʝʝʚ ICOM), ʦʙʲʝʜʠʥʠʚʰʝʡ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʥʳʭ ʧʨʦʬʠʣʝʡ ʚ 

ʩʬʝʨʝ ʤʫʟʝʡʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ. ɺ 2012 ʛʦʜʫ ʚ ʇʝʪʨʦʟʘʚʦʜʩʢʝ ʧʨʦʰʣʘ 

16-ʷ ʝʞʝʛʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ɸɼʀʊ (ʥʘ ʢʦʪʦʨʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʳʩʪʫ-

ʧʘʣʠ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ɸʨʤʝʥʠʠ). ʂʫʣʴʤʠʥʘʮʠʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸɼʀʊ 

ʷʚʠʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ʚ 2003 ʛʦʜʫ ʚ ʇʝʪʝʨʙʫʨʛʝ ʥʘ ʙʘʟʝ ʈʫʩʩʢʦʛʦ 

ʤʫʟʝʷ ʢʨʫʧʥʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ CIDOC. 

ʅʘʢʦʥʝʮ-ʪʦ, ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦ-

ʛʦ ʢʘʪʘʣʦʛʘ ʤʫʟʝʡʥʦʛʦ ʜʦʩʪʦʷʥʠʷ ʩʪʨʘʥʳ ʩʜʚʠʥʫʣʘʩʴ ʩ ʤʝʨʪʚʦʡ ʪʦʯ-

ʢʠ. ʉʝʛʦʜʥʷ ʵʪʘ ʟʘʜʘʯʘ ʩʪʘʣʘ ʧʨʠʦʨʠʪʝʪʥʦʡ ʜʣʷ ʄʂ ʈʌ ʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʜʣʷ ɸɼʀʊ. ʇʦʣʘʛʘʶ, ʯʪʦ ʦʙʲʝʜʠʥʝʥʥʳʝ ʫʩʠʣʠʷ ʧʨʠʚʝʜʫʪ ʢ 

ʧʦʙʝʜʝ ʥʘʜ ʤʝʩʪʥʠʯʝʩʢʠʤʠ ʥʘʩʪʨʦʝʥʠʷʤʠ çʤʫʟʝʡʥʳʭ ʬʝʦʜʘʣʦʚè. 

ʆʧʘʩʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʨʫʰʝʥʠʷ ʠʟʜʘ-

ʪʝʣʴʩʢʠʭ ʧʨʘʚ ʙʝʩʧʦʯʚʝʥʥʳ. ʂʘʨʪʠʥʢʠ ʠʟ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʥʘ 

ʩʘʡʪʝ ʕʨʤʠʪʘʞʘ ʥʝʣʴʟʷ ʫʢʨʘʩʪʴ, ʪʘʢ ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ IBM ʩʦʙʠʨʘʝʪ 

ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʵʢʨʘʥʝ ʠʟ ʤʥʦʛʠʭ ʪʳʩʷʯ ʤʦʟʘʠʯʥʳʭ ʢʫʩʦʯʢʦʚ, ʢʦʪʦ-

ʨʳʝ ʥʝ ʩʣʦʞʠʪʴ ʙʝʟ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʟʘʣʦʩʴ ʙʳ, ʚʩʝ ʟʘʤʝʯʘʪʝʣʴʥʦ: ʧʨʦʬʝʩʩʠʦʥʘʣʳ-

ʪʝʭʥʦʣʦʛʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʩʦʜʨʫʞʝʩʪʚʝ ʩ ʤʫʟʝʡʥʳʤʠ ʩʧʝʮʠʘ-

ʣʠʩʪʘʤʠ ʦʪʚʝʪʠʣʠ ʚʨʝʤʝʥʠ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʯʫʜʝʩʘ, ʧʨʠʰʝʜʰʠʝ ʟʘ 

ʦʯʝʥʴ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ, ʧʦʤʦʛʣʠ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʨʝʘʣʠʟʦʚʘʪʴ 

ʤʝʯʪʳ. ɸ ʥʳʥʝʰʥʠʝ ʪʝʤʧʳ ʧʨʦʛʨʝʩʩʘ ʜʝʣʘʶʪ ʚʧʦʣʥʝ ʨʝʘʣʴʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʫ ʩʦʟʜʘʥʠʷ ʠʜʝʘʣʴʥʦʡ ʢʦʧʠʠ, ʢʦʛʜʘ ʥʠʢʘʢʦʡ ʵʢʩʧʝʨʪ ʥʝ 

ʩʤʦʞʝʪ ʦʪʣʠʯʠʪʴ ʵʣʝʢʪʨʦʥʥʫʶ ʢʦʧʠʶ çʄʦʥʳ ʃʠʟʳè ʦʪ ʦʨʠʛʠʥʘʣʘ ʟʘ 

ʧʫʣʝʥʝʧʨʦʙʠʚʘʤʳʤ ʩʪʝʢʣʦʤ. 

ʇʨʦʙʣʝʤʳ ʪʨʝʪʴʝʡ ʩʪʫʧʝʥʠ 

ɼʦʩʪʠʛʥʫʪʳʝ ʫʩʧʝʭʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʨʘʞʘʶʪ: ʪʨʝʭʤʝʨʥʳʝ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʦʙʟʦʨʳ ʟʘʣʦʚ ʠ ʵʢʩʢʫʨʩʠʠ, ʚʳʩʦʯʘʡʰʝʝ ʨʘʟʨʝʰʝʥʠʝ 

ʠ ʮʚʝʪʦʧʝʨʝʜʘʯʘ, ʩʢʦʨʦʩʪʥʦʡ ʀʥʪʝʨʥʝʪ, ʤʥʦʛʦʦʙʨʘʟʠʝ ʤʦʙʠʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚé ʉ ʜʨʫʛʦʡ ï ʨʘʟʦʯʘʨʦʚʳʚʘʶʪ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʦʥʠ ʣʝʞʘʪ ʚ 

ʨʫʩʣʝ ʪʝʭ ʥʘʧʨʘʚʣʝʥʠʡ (ʙʘʟʳ ʜʘʥʥʳʭ, ʤʫʣʴʪʠʤʝʜʠʘ, ʀʥʪʝʨʥʝʪ), ʢʦ-

ʪʦʨʳʝ ʙʳʣʠ ʥʘʤʝʯʝʥʳ ʦʢʦʣʦ 20 ʣʝʪ ʥʘʟʘʜ ʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʠʪʫʘʮʠʝʡ, 

ʚ ʢʦʪʦʨʦʡ ʙʳʣʦ ʥʫʞʥʦ ʜʦʢʘʟʳʚʘʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ, ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʚ ʤʫʟʝʝ. ʉʝʡʯʘʩ ʵʪʦ ʚ ʜʘʣʝʢʦʤ ʧʨʦʰʣʦʤ. ʅʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ 

ʦʨʠʝʥʪʘʮʠʷ ʦʩʪʘʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʝʡ. ɼʘ, ʢʦʤʧʴʶʪʝʨ ʧʨʦʯʥʦ ʚʥʝʜ-

ʨʠʣʩʷ ʚ ʤʫʟʝʡ (ʪʘʢʞʝ ʢʘʢ ʚ ʞʠʣʢʦʥʪʦʨʫ). ʅʦ ʠʟʤʝʥʠʣʦʩʴ ʣʠ ʯʪʦ-ʣʠʙʦ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ? 
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