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ɺʝʣʠʢʠʭ ʄʦʛʦʣʦʚ, ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʢʦʩʪʶʤʘ ʧʨʘʚʷʱʝʡ ʵʣʠʪʳ.  

                                                           
1Авторы работы выражают глубокую благодарность и признательность 
коллекционерам Д. Ю. Милосердову, И. Л. Разумному, А. Е. Жмулину и др. за 
предоставленные материалы для комплексных исследований, а также сотрудникам 
центральной заводской лаборатории завода АО «Алексинстройконструкция» за 
помощь в проведении спектрального химического анализа. 
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ʇʦ ʜʘʥʥʳʤ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʦʧʠʩʘʥʳ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʢʣʠʥʢʦʚ ʜʝʩʷʪʠ ʠʥʜʠʡʩʢʠʭ ʢʘʪʘʨʦʚ, 

ʜʘʪʠʨʫʝʤʳʭ XVI-XIX ʚʚ. ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʝʩʢʦʣʴʢʦ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʢʫʩʪʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʠʥʞʘʣʦʚ ʪʠʧʘ çʢʘʪʘʨè. ɼʨʝʚʥʝʡʰʠʝ ʩʳʨʦʜʫʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘ 

ʪʨʝʭ ʢʣʠʥʢʘʭ, ʪʠʛʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʳʭ 

ʩʪʘʣʝʡ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʘ ʯʝʪʳʨʝʭ ʢʣʠʥʢʘʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ 

ʚʳʧʣʘʚʢʝ ʜʦʵʚʪʝʢʪʠʯʝʩʢʠʭ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʙʝʣʳʭ ʯʫʛʫʥʦʚ ʥʘ ʪʨʝʭ 

ʢʣʠʥʢʘʭ. ɹʦʣʝʝ ʪʦʛʦ, ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʧʦʤʠʤʦ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʦʚʢʠ ʢʣʠʥʢʦʚ ʠʟ ʪʠʛʝʣʴʥʳʭ ʩʣʠʪʢʦʚ, ʠʥʜʠʡʩʢʠʝ ʢʫʟʥʝʮʳ ʤʦʛʣʠ 

ʧʦʣʫʯʘʪʴ ʣʠʪʫʶ ʟʘʛʦʪʦʚʢʫ ʩʨʘʟʫ ʚ ʬʦʨʤʝ ʢʣʠʥʢʘ ʦʪʣʠʚʢʦʡ ʚ ʧʝʩʯʘʥʳʝ ʬʦʨʤʳ 

ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʛʦ ʙʝʣʦʛʦ ʯʫʛʫʥʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʜʦʨʘʙʦʪʢʦʡ ʢʫʟʥʝʯʥʳʤ 

ʩʧʦʩʦʙʦʤ ʠ ʜʣʠʪʝʣʴʥʳʤ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤ ʦʪʞʠʛʦʤ.  

ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ ʀʥʜʦʩʪʘʥʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ 

ʜʦʚʦʣʴʥʦ ʧʝʩʪʨʦʝ ʧʦ ʨʘʟʥʦʦʙʨʘʟʠʶ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʯʪʦ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʧʨʦʚʝʜʝʥʥʦʝ ʘʚʪʦʨʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʝ.  

ɺ ʨʘʙʦʪʝ ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝʪ ʦʙʱʝʡ ʚʨʝʤʝʥʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʜʝʤʦʥʩʪʨʘʮʠʝʡ ʦʪʩʫʪʩʪʚʠʷ ʫʩʪʦʡʯʠʚʳʭ ʪʨʘʜʠʮʠʡ ʚ ʪʝʭʥʦʣʦʛʠʠ 

ʢʫʩʪʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʣʠʥʢʦʚ ʚ ʀʥʜʠʠ ʚ ʧʝʨʠʦʜ XVI-XIX ʚʚ., ʩʢʦʨʝʝ ʚʩʝʛʦ, 

ʵʪʦ ʩʚʷʟʘʥʥʦ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʝʛʘʪʠʚʥʳʤʠ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʨʝʛʠʦʥʝ 

ʪʦʛʦ ʚʨʝʤʝʥʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʥʜʦʩʪʘʥ, ʢʠʥʞʘʣ, ʢʘʪʘʨ, ʜʞʘʤʜʭʘʨ, ʭʠʤʠʷ, 

ʩʪʨʫʢʪʫʨʘ. 

 

Abstract:  The weapon complex of Hindustan is represented by one of the 

most authentic types of H-handled push daggers: ñkatarsò or, as they are called in 

India, ñjamdharsò. Katars are a vivid demonstration of ethnic bladed weapons, which 

were originally used for hunting large predators and later, under the Mughal 

dynasties, were used as an integral part of the ruling eliteôs traditional costume. 

Basing on chemical and microstructural analysis, the article describes presumed 
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methods of production of ten Indian katar blades dating from the 16th to 19th 

centuries.  

At least two alleged technological solutions for artisanal production of katar-

type daggers were identified in the studied samples. The oldest bloomery process is 

found to be used on three blades from the 16th and 17th centuries, while crucible 

process is seen on seven blades dated to the 18th and 19th centuries. Moreover, the 

authors believe that in some cases, in addition to the traditional forging of blades 

from crucible ingots, Indian smiths could obtain a cast billet directly in the form of 

a blade by casting low-carbon white iron into sand molds with subsequent refinement 

by forging. 

The article points out that the territory of Hindustan was a rather motley area 

in terms of diversity of metallurgical technologies, which was demonstrated by the 

present research. The paper also notes that there is no general temporal relationship 

in the experimental data of chemical and structural analysis, which demonstrates the 

absence of enduring traditions in artisanal blade production technology in India at 

the turn of the 16th - 19th centuries. This is most likely due to various negative 

historical processes in the region at that time. 

Keywords: Hindustan, dagger, katar, jamdhar, chemistry, structure. 

 

 

ɺ ʀʥʜʠʠ, ʩʦʛʣʘʩʥʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʠʩʪʦʯʥʠʢʘʤ, ʝʱʸ ʟʘ ʥʝʩʢʦʣʴʢʦ ʚʝʢʦʚ 

ʜʦ ʥʘʰʝʡ ʵʨʳ ʙʳʣʘ ʨʘʟʚʠʪʘ ʤʝʪʘʣʣʫʨʛʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʨʫʞʠʷ ʠʟ ʙʨʦʥʟʳ ʠ 

ʞʝʣʝʟʘ. ʅʘ ʥʘʣʠʯʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʪʠʛʝʣʴʥʦʡ ʩʪʘʣʠ ʚ 

ʧʝʨʚʳʝ ʚʝʢʘ ʥʘʰʝʡ ʵʨʳ ʚ ʖʞʥʦʡ ʠ ʉʝʚʝʨʥʦʡ ʀʥʜʠʠ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʪʨʦʚʝ ʐʨʠ 

ʃʘʥʢʘ ʫʢʘʟʳʚʘʣ ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ ʂ. ʉ. ʅʦʩʦʚ (ʅʦʩʦʚ 2011). ʀʥʜʠʷ 

ʚʩʝʛʜʘ ʩʯʠʪʘʣʘʩʴ ʨʦʜʠʥʦʡ ʙʫʣʘʪʘ (wootz), ʭʦʪʷ ʜʦʧʦʜʣʠʥʥʦ ʥʝ ʠʟʚʝʩʪʥʦ, ʢʦʛʜʘ 

ʠ ʛʜʝ ʦʥ ʧʦʷʚʠʣʩʷ. 

ʉʝʛʦʜʥʷ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʠʟʚʝʩʪʥʦ, ʢʘʢ ʦʧʨʝʜʝʣʷʣʠ ʠ ʦʪʣʠʯʘʣʠ ʙʫʣʘʪʳ ʦʪ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʪʘʣʝʡ ʠ ʯʫʛʫʥʦʚ ʥʘʰʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ. ɽʩʪʴ ʨʘʟʨʦʟʥʝʥʥʳʝ 

ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʧʨʠ ʧʦʢʫʧʢʝ ʢʣʠʥʢʦʚʦʛʦ ʠʟʜʝʣʠʷ 

ʤʦʛʣʠ ʙʳʪʴ ʥʘʣʠʯʠʝ ʠ ʬʦʨʤʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʫʟʦʨʘ ʣʠʙʦ ʦʪʪʝʥʢʠ ʮʚʝʪʘ 
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ʧʦʙʝʞʘʣʦʩʪʠ ʝʛʦ ʛʨʫʥʪʘ. ʆ ʙʫʣʘʪʥʦʤ ʦʨʫʞʠʠ ʠ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʢʘʯʝʩʪʚʘʭ ʭʦʜʠʣʠ ʣʝʛʝʥʜʳ, ʪʘʢʦʝ ʦʨʫʞʠʝ ʚʳʩʦʢʦ ʮʝʥʠʣʦʩʴ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʚʳʚʦʜʳ ʠ ʟʘʢʣʶʯʝʥʠʷ ʠʩʪʦʨʠʢʦʚ ʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʫʣʘʪʘ ʠ ʙʫʣʘʪʥʦʛʦ ʦʨʫʞʠʷ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʀʥʜʦʩʪʘʥʘ, ʉʠʥʜʘ, 

ʀʨʘʥʘ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ ʥʝ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʨʝʜʤʝʪʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʨʘʥʥʠʝ ʦʙʨʘʟʮʳ ʦʨʫʞʠʷ ʚ 

ʭʦʨʦʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʩ ʜʦʩʪʦʚʝʨʥʳʤ ʧʨʦʚʝʥʘʥʩʦʤ. ʉʦʚʨʝʤʝʥʥʳʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʧʨʠʭʦʜʠʪʩʷ ʠʤʝʪʴ ʜʝʣʦ ʣʠʰʴ ʩ ʧʨʝʜʤʝʪʘʤʠ XVI-XIX ʚʚ., ʯʘʩʪʦ 

ʩ ʩʦʤʥʠʪʝʣʴʥʦʡ ʘʪʨʠʙʫʮʠʝʡ. ʊʝʨʤʠʥʦʣʦʛʠʯʝʩʢʘʷ ʧʫʪʘʥʠʮʘ, ʥʝʧʦʥʠʤʘʥʠʝ 

ʵʪʥʠʯʝʩʢʠʭ ʥʘʟʚʘʥʠʡ ʩʪʘʣʝʡ ʠ ʠʭ ʧʨʠʚʷʟʢʠ ʢ ʢʦʥʢʨʝʪʥʳʤ ʠʩʪʦʨʠʯʝʩʢʠʤ ʪʠʧʘʤ 

ʙʫʣʘʪʦʚ ʧʨʠʚʦʜʷʪ ʢ ʦʰʠʙʦʯʥʳʤ ʤʥʝʥʠʷʤ ʦ ʪʦʤ, ʯʪʦ ʥʘʟʳʚʘʣʠ ʙʫʣʘʪʦʤ ʠ ʧʦ 

ʢʘʢʠʤ ʧʨʠʟʥʘʢʘʤ ʝʛʦ ʦʧʨʝʜʝʣʷʣʠ. 

ʉʳʨʦʜʫʪʥʦʝ ʠ ʪʠʛʝʣʴʥʦʝ ʢʫʩʪʘʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʘʚʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʨʝʜʥʝʚʝʢʦʚʳʤ ʢʫʟʥʝʮʘʤ ʧʨʦʠʟʚʦʜʠʪʴ ʥʠʟʢʦʩʦʨʪʥʦʝ ʞʝʣʝʟʦ ʠ ʩʪʘʣʴ, 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʡ ʙʫʣʘʪ ʩ ʫʟʦʨʘʤʠ ʠ ʦʨʫʞʝʡʥʳʡ ʢʦʚʢʠʡ ʙʝʣʳʡ ʯʫʛʫʥ. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʥʝʢʦʪʦʨʳʝ ʪʠʧʳ ʢʦʨʦʪʢʦʢʣʠʥʢʦʚʦʛʦ 

ʦʨʫʞʠʷ ʥʝ ʪʨʝʙʦʚʘʣʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʩʪʘʣʠ ʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʜʣʠʥʥʦʤʝʨʥʳʭ ʩʘʙʝʣʴʥʳʭ ʢʣʠʥʢʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʥʘʢʦʥʝʯʥʠʢʠ ʢʦʧʠʡ ʤʦʛʣʠ ʜʘʞʝ ʦʪʣʠʚʘʪʴ ʚ ʧʝʩʯʘʥʳʝ ʦʧʦʢʠ, ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʜʦʨʘʙʦʪʢʦʡ ʩʣʝʩʘʨʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ. 

ʇʦʤʠʤʦ ʥʘʣʠʯʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʢʫʩʪʘʨʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, 

ʥʘ ʫʩʪʦʷʚʰʠʝʩʷ ʨʝʤʝʩʣʝʥʥʳʝ ʪʨʘʜʠʮʠʠ ʦʨʫʞʝʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʣʠʷʣʠ 

ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ: ʠʩʪʦʱʝʥʠʝ ʨʫʜʥʳʭ ʟʘʧʘʩʦʚ, ʚʦʡʥʳ, ʵʧʠʜʝʤʠʠ, ʵʢʦʥʦʤʠʢʘ, 

ʩʥʠʞʝʥʠʝ ʠʥʪʝʨʝʩʘ ʢ ʤʝʩʪʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʸʪ ʟʘʤʝʱʝʥʠʷ ʝʸ ʙʦʣʝʝ ʜʝʰʸʚʦʡ 

ʠʤʧʦʨʪʠʨʫʝʤʦʡ ʧʨʦʜʫʢʮʠʝʡ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʇʦʩʪʦʷʥʥʳʝ ʚʦʡʥʳ ʪʨʝʙʦʚʘʣʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʥʳʭ ʚʠʜʦʚ 

ʥʘʩʪʫʧʘʪʝʣʴʥʦʛʦ ʠ ʟʘʱʠʪʥʦʛʦ ʚʦʦʨʫʞʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʦʥʠ ʞʝ ʷʚʣʷʣʠʩʴ 

ʨʘʟʨʫʰʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʤʝʩʪʥʳʭ ʢʫʩʪʘʨʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʥʘ 

ʟʘʭʚʘʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʍʦʪʷ ʠʟʚʝʩʪʥʳ ʬʘʢʪʳ ʠ ʙʝʨʝʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ 

ʤʘʩʪʝʨʘʤ-ʦʨʫʞʝʡʥʠʢʘʤ. ʀʭ ʧʝʨʝʩʝʣʷʣʠ ʚ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʝ ʨʝʛʠʦʥʳ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʥʦʚʳʭ ʦʨʫʞʝʡʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. 
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ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʨʫʞʠʷ 

ʀʥʜʦʩʪʘʥʘ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʚʳʙʨʘʥʳ ʢʣʘʩʩʠʯʝʩʢʠʝ ʜʣʷ ʠʥʜʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʢʠʥʞʘʣʳ ð ʢʘʪʘʨʳ (ʜʞʘʤʜʭʘʨʳ). ʀʟʦʙʨʘʞʝʥʠʷ ʪʘʢʠʭ ʢʠʥʞʘʣʦʚ ʚʩʪʨʝʯʘʶʪʩʷ 

ʥʘ ʩʢʫʣʴʧʪʫʨʘʭ, ʙʘʨʝʣʴʝʬʘʭ ʠ ʤʠʥʠʘʪʶʨʘʭ c XVI ʚ. ʂʣʠʥʢʠ ʦʜʥʠʭ ʢʘʪʘʨʦʚ 

ʢʨʝʧʠʣʠʩʴ ʢ ʜʝʪʘʣʷʤ ʵʬʝʩʘ ʩ ʧʦʤʦʱʴʶ ʟʘʢʣʝʧʦʢ, ʢʣʠʥʢʠ ʜʨʫʛʠʭ ʧʨʠʚʘʨʠʚʘʣʠʩʴ 

ʢʫʟʥʝʯʥʦʡ ʩʚʘʨʢʦʡ ʣʠʙʦ ʧʨʠʧʘʠʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʤʝʜʥʳʭ ʠʣʠ ʦʣʦʚʷʥʥʳʭ 

ʧʨʠʧʦʝʚ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʛʣʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʝʜʠʥʫʶ, ʮʝʣʴʥʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ, ʧʦʣʫʯʝʥʥʫʶ ʚ ʧʨʦʮʝʩʩʝ ʦʪʣʠʚʢʠ ʢʠʥʞʘʣʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʝʛʦ 

ʦʙʨʘʙʦʪʢʦʡ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʙʫʜʝʤ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʘʚʪʦʨʠʪʝʪʥʦʛʦ ʤʥʝʥʠʷ 

ɸ. ʖ. ʂʫʨʦʯʢʠʥʘ ʦ ʪʦʤ, ʯʪʦ ʢʘʪʘʨ (ʜʞʘʤʜʭʘʨ) ʠʟʥʘʯʘʣʴʥʦ ʙʳʣ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʦʭʦʪʳ ʥʘ ʢʨʫʧʥʳʭ ʭʠʱʥʠʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʠʛʨʦʚ ʠ ʣʴʚʦʚ (ʂʫʨʦʯʢʠʥ 2015). 

ʊʘʢʦʡ ʢʠʥʞʘʣ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʠʣʴʥʦʛʦ ʧʨʦʙʠʚʘʶʱʝʛʦ ʫʜʘʨʘ ʪʦʣʩʪʳʭ 

ʰʢʫʨ, ʥʝ ʦʩʪʘʚʣʷʷ ʞʝʨʪʚʝ ʥʠ ʝʜʠʥʦʛʦ ʰʘʥʩʘ ʥʘ ʩʧʘʩʝʥʠʝ. ʂʦʥʩʪʨʫʢʮʠʷ ʅ-

ʦʙʨʘʟʥʦʡ ʨʫʢʦʷʪʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʨʞʘʪʴ ʦʛʨʦʤʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʢʠʩʪʴ ʠ 

ʨʫʢʫ, ʢʦʛʜʘ ʫʩʣʦʚʥʘʷ ʞʝʨʪʚʘ ʩʘʤʘ ʥʘʙʨʘʩʳʚʘʝʪʩʷ ʥʘ ʦʭʦʪʥʠʢʘ, ʘ ʤʘʩʩʘ ʞʝʨʪʚʳ, 

ʥʘʧʨʠʤʝʨ ʪʠʛʨʘ ʠʣʠ ʣʴʚʘ, ʧʨʝʚʳʰʘʝʪ ʤʘʩʩʫ ʟʘʱʠʱʘʶʱʝʛʦʩʷ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ 

ʢʘʪʘʨ (ʜʞʘʤʜʭʘʨ) ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʫʜʦʙʥʳʤ ʦʨʫʞʠʝʤ ʜʣʷ ʟʘʱʠʪʳ ʦʪ 

ʘʪʘʢʠ ʢʘʢ ʢʨʫʧʥʦʛʦ ʭʠʱʥʠʢʘ, ʪʘʢ ʠ ʦʙʣʘʯʝʥʥʦʛʦ ʚ ʜʦʩʧʝʭʠ ʚʦʠʥʘ. ɺʦ ʚʨʝʤʝʥʘ 

ɺʝʣʠʢʠʭ ʄʦʛʦʣʦʚ ʜʘʥʥʳʡ ʪʠʧ ʦʨʫʞʠʷ ʩʪʘʥʦʚʠʪʩʷ ʩʪʘʪʫʩʥʳʤ ʜʣʷ ʪʶʨʢʩʢʦʡ ʠ 

ʨʘʜʞʧʫʪʩʢʦʡ ʟʥʘʪʠ. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʥʞʘʣʦʚ ʪʳʯʢʦʚʦʛʦ ʪʠʧʘ ʩ ʅ-ʦʙʨʘʟʥʦʡ 

ʨʫʢʦʷʪʴʶ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʝʩʷʪʴ ʢʠʥʞʘʣʦʚ 

ʪʠʧʘ çʢʘʪʘʨè (çʜʞʘʤʜʭʘʨè) XVI-XIX ʚʚ., ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʢʦʣʣʝʢʮʠʦʥʝʨʘʤʠ 

ʠʟ ʯʘʩʪʥʳʭ ʢʦʣʣʝʢʮʠʡ (ʀʣʣ. 1). ʊʘʢʠʝ ʢʠʥʞʘʣʳ ʪʠʧʠʯʥʳ ʪʦʣʴʢʦ ʜʣʷ ʀʥʜʠʠ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʦʚʦʜʝʣʦʚ 

ʢʦʥʮʘ XIX ð ʥʘʯʘʣʘ XXI ʚ. 
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Илл. 1. Общий вид катаров (джамдхаров) XVI-XIX вв. 
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ɺʠʟʫʘʣʴʥʳʡ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʢʣʠʥʢʦʚ ʧʨʦʚʦʜʠʣʩʷ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʦʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʝ ʥʘʨʫʰʘʝʪʩʷ 

ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʠʩʪʦʨʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʩʪʘʨʠʥʥʳʭ ʠʟʜʝʣʠʡ. 

 

Илл. 2. Эволюция пятен прожига на кинжальных клинках. 
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ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʚʠʟʫʘʣʴʥʦ ʦʩʤʘʪʨʠʚʘʣʠ ʢʣʠʥʦʢ ʥʘ ʥʘʣʠʯʠʝ ʢʦʨʨʦʟʠʠ, 

ʜʝʬʝʢʪʦʚ ʢʦʚʢʠ ʠ ʩʢʦʣʦʚ ʚ ʨʝʞʫʱʝʡ ʢʨʦʤʢʝ. ʆʧʨʝʜʝʣʷʣʠ ʦʩʥʦʚʥʳʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ: ʪʦʣʱʠʥʫ, ʰʠʨʠʥʫ ʠ ʜʣʠʥʫ ʢʣʠʥʢʘ. ʆʮʝʥʠʚʘʣʠ 

ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʢʨʝʧʣʝʥʠʷ ʢʣʠʥʢʘ ʪʳʯʢʦʚʦʛʦ ʪʠʧʘ ʩ ʅ-ʦʙʨʘʟʥʦʡ 

ʨʫʢʦʷʪʴʶ, ʩ ʧʦʤʦʱʴʶ ʧʨʦʩʪʝʡʰʠʭ ʦʧʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ʇʨʦʚʦʜʠʣʠ 

ʬʦʪʦʬʠʢʩʘʮʠʶ ʚʳʙʨʘʥʥʳʭ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʠʥʢʘ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʠ ʩʨʘʚʥʝʥʠʷ ʩ ʵʪʘʣʦʥʥʳʤʠ ʦʙʨʘʟʮʘʤʠ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʟʤʝʨʷʣʠ ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠʟʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʵʤʠʩʩʠʦʥʥʦʛʦ 

ʩʧʝʢʪʨʦʤʝʪʨʘ çɸʈɻʆʅ-5ʉʌè (ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ˉ ɸ5-123). ʉʧʝʢʪʨʦʤʝʪʨ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʣʠʥʠʡ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʞʝʣʝʟʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʧʣʘʚʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʎɿʃ ɸʆ çɸʉʂè 

(ʊʫʣʴʩʢʘʷ ʦʙʣʘʩʪʴ). 

ʌʦʨʤʘ ʠʩʩʣʝʜʫʝʤʳʭ ʢʣʠʥʢʦʚ ʙʳʣʘ ʥʝʩʪʘʥʜʘʨʪʥʦʡ ʜʣʷ ʜʘʥʥʦʡ 

ʤʝʪʦʜʠʢʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʊʋ 4434-003-70398719-04 ʚʦʟʤʦʞʥʳ ʦʪʢʣʦʥʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʦʞʠʛʘ. ɺʳʙʨʘʥʥʳʝ 

ʫʯʘʩʪʢʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʯʠʱʘʣʠ ʦʪ ʦʢʠʩʣʦʚ ʚʨʫʯʥʫʶ ʩ 

ʧʦʤʦʱʴʶ ʘʙʨʘʟʠʚʥʦʡ ʙʫʤʘʛʠ. ʅʘ ʥʝʢʦʪʦʨʳʭ ʠʟʜʝʣʠʷʭ, ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʡ 

ʦʮʝʥʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʨʦʙʳ ʙʨʘʣʠ ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʨʘʟ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʩʪʘʨʠʥʥʳʝ ʢʣʠʥʢʠ ʢʘʪʘʨʦʚ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʧʦʜʚʝʨʞʝʥʳ 

ʧʠʪʪʠʥʛʦʚʦʡ ʢʦʨʨʦʟʠʠ, ʥʘ ʠʭ ʬʦʥʝ ʧʷʪʥʘ, ʦʩʪʘʚʣʝʥʥʳʝ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʤʘʣʦʟʘʤʝʪʥʳ ʠ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝ ʫʤʝʥʴʰʘʶʪ 

ʠʩʪʦʨʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʢʘʪʘʨʦʚ. 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʥʷʣʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ 

ʚ ʤʝʩʪʘʭ ʧʨʦʞʠʛʘ, ʦʩʪʘʚʰʠʭʩʷ ʧʦʩʣʝ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʇʷʪʥʘ ʧʨʦʞʠʛʘ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʥʝʙʦʣʴʰʦʡ ʩʚʝʪʣʳʡ ʢʨʘʪʝʨ ʩ ʪʝʤʥʦʡ ʦʢʘʥʪʦʚʢʦʡ.  

ʇʦʢʘʟʘʥʳ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʦʪʧʝʯʘʪʢʘ ʧʨʦʞʠʛʘ ʧʦʩʣʝ ʧʦʣʠʨʦʚʢʠ ʠ 

ʪʨʘʚʣʝʥʠʷ (ʀʣʣ. 2). ɺ ʩʨʝʜʥʝʤ ʜʠʘʤʝʪʨ ʦʪʧʝʯʘʪʢʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩ 8 ʤʤ ʜʦ 3 ʤʤ. 
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ɺʳʙʨʘʥʥʳʡ ʣʦʢʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ʢʠʥʞʘʣʴʥʦʛʦ ʢʣʠʥʢʘ ʚʨʫʯʥʫʶ 

ʧʦʣʠʨʦʚʘʣʠ ʥʘ ʘʣʤʘʟʥʳʭ ʧʘʩʪʘʭ ʟʝʨʥʠʩʪʦʩʪʴʶ 60/40, 40/28, 28/14, 7/5. ɼʘʣʝʝ, 

ʥʘ ʚʦʡʣʦʢʝ ʩ ʧʦʜʘʯʝʡ ʩʫʩʧʝʥʟʠʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʨʦʪʦʯʥʦʡ ʚʦʜʳ ʠ ʦʢʩʠʜʘ ʭʨʦʤʘ 

(III), ʠʩʩʣʝʜʫʝʤʳʡ ʫʯʘʩʪʦʢ ʜʦʚʦʜʠʣʠ ʜʦ ʟʝʨʢʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʊʨʘʚʣʝʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ 4% ʩʧʠʨʪʦʚʦʤ ʨʘʩʪʚʦʨʝ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ (ʅʠʪʘʣ). ʂʦʥʪʨʦʣʴ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʠʢʨʦʩʢʦʧʘ 

ʩʝʨʠʠ ʄɽʊɸʄ ʈɺ-21-2, ʚ ʢʦʪʦʨʦʤ ʦʙʲʝʢʪʠʚ ʧʦʜʚʦʜʠʪʩʷ ʩʥʠʟʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʫʩʪʘʥʦʚʠʪʴ ʦʙʨʘʟʝʮ ʥʘ ʧʨʝʜʤʝʪʥʳʡ ʩʪʦʣʠʢ ʩ ʛʘʙʘʨʠʪʘʤʠ 

ʢʠʥʞʘʣʴʥʦʛʦ ʢʣʠʥʢʘ ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʡ. 

ʉʪʝʨʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʨʦʚʦʜʠʣʠ ʥʘʣʦʞʝʥʠʝʤ ʥʘ 

ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʶ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʝʪʢʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʨʷʜʘ ʙʣʠʟʢʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʣʠʥʠʡ ʠʟʚʝʩʪʥʦʡ ʜʣʠʥʳ ʥʘ ʩʧʨʦʝʮʠʨʦʚʘʥʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ. 

 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʩʷʪʠ ʢʘʪʘʨʦʚ, ʜʘʪʠʨʫʝʤʳʭ XVI -XIX  

ʚʚ. 

ʂʘʪʘʨ ˉ 1. ʀʥʜʠʷ. XVI/XVII ʚʚ. ʆʙʱʘʷ ʜʣʠʥʘ 570 ʤʤ. ɼʣʠʥʘ ʢʣʠʥʢʘ 

430 ʤʤ. ʐʠʨʠʥʘ ʫ ʦʩʥʦʚʘʥʠʷ 50 ʤʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʫ ʙʦʝʚʦʛʦ ʢʦʥʮʘ 

13 ʤʤ. ʂʣʠʥʦʢ ʧʨʷʤʦʡ, ʰʝʩʪʠʜʦʣʴʥʳʡ. ɿʘʢʨʝʧʣʸʥ ʫ ʦʩʥʦʚʘʥʠʷ ʵʬʝʩʘ ʢʣʸʧʢʘʤʠ 

ʤʝʞʜʫ ʜʚʫʤʷ ʬʠʛʫʨʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ, ʫʢʨʘʰʝʥʥʳʤʠ ʛʨʘʚʠʨʦʚʢʦʡ ʠ 

ʦʨʥʘʤʝʥʪʦʤ. ɹʦʝʚʦʡ ʢʦʥʝʮ ʨʦʤʙʠʯʝʩʢʠʡ. ʕʬʝʩ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʣʘʩʪʠʥ, 

ʩʦʝʜʠʥʸʥʥʳʭ ʜʚʫʤʷ ʧʝʨʝʤʳʯʢʘʤʠ ʩ ʰʘʨʦʚʠʜʥʳʤʠ ʫʪʦʣʱʝʥʠʷʤʠ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ, ʠ ʠʟʦʛʥʫʪʦʡ ʧʣʘʩʪʠʥʳ, ʫʢʨʘʰʝʥʥʦʡ ʩʪʠʣʠʟʦʚʘʥʥʦʡ 

ʛʦʣʦʚʦʡ ʞʠʚʦʪʥʦʛʦ ʠ ʛʨʘʚʠʨʦʚʘʥʥʳʤ ʦʨʥʘʤʝʥʪʦʤ. 
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Илл. 3. Общий вид и отдельные фрагменты катара № 1. 
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ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʥʯʠʢʘ ʢʘʪʘʨʘ ˉ 1 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʘʡʥʝ 

ʥʝʦʜʥʦʨʦʜʥʫʶ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʫʶ ʩʪʘʣʴ ʥʘ ʬʝʨʨʠʪʥʦʡ ʦʩʥʦʚʝ, ʟʘʛʨʷʟʥʸʥʥʦʡ 

ʧʨʠʤʝʩʷʤʠ ʧʝʩʢʘ (SiO2:Al 2O3) ʠ ʛʨʘʬʠʪʘ, ʦʩʪʘʪʢʘʤʠ ʦʪ ʜʨʝʚʝʩʥʦʛʦ ʫʛʣʷ (ʀʣʣ. 

4, 5).  

ʀʟ-ʟʘ ʧʦʤʝʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʣʠʯʠʝʤ ʚ ʩʪʨʫʢʪʫʨʝ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʚʢʣʶʯʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʚʦʙʦʜʥʦʛʦ ʛʨʘʬʠʪʘ, ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʫʛʣʝʨʦʜʘ 

ʥʝʢʦʨʨʝʢʪʥʳ, ʧʦʵʪʦʤʫ ʟʜʝʩʴ ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ.  

ɺʳʷʚʣʝʥʦ ʟʘʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʠ ʬʦʩʬʦʨʘ (0,148% P), 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʩʝʤʴ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʪʘʣʝʡ.  

ʇʨʠʤʝʩʴ ʩʝʨʳ ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ (0,002% S). ɺ ʢʣʠʥʢʝ 

ʦʪʩʫʪʩʪʚʫʶʪ ʦʩʪʘʪʢʠ ʧʨʦʜʫʢʪʦʚ ʨʘʩʢʠʩʣʝʥʠʷ ʤʘʨʛʘʥʮʝʤ (<0,06% Mn).  

ʆʩʪʘʣʴʥʳʝ ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʥʝ ʧʨʝʚʳʰʘʶʪ ʩʦʪʳʭ ʠ ʪʳʩʷʯʥʳʭ 

ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ.  

ɺʩʝ ʵʪʦ ʢʦʩʚʝʥʥʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʨʠʤʝʥʝʥʠʠ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʣʠʥʢʘ ʙʦʣʦʪʠʩʪʳʭ ʨʫʜ (ʣʠʤʦʥʠʪʦʚ), ʩʦʩʪʦʷʱʠʭ ʠʟ ʛʠʜʨʘʪʘ 

ʙʫʨʦʛʦ ʞʝʣʝʟʥʷʢʘ (Fe2O3*H2O).  

ɸʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʣʠʥʦʢ 

ʚʳʧʦʣʥʝʥ ʠʟ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʬʝʨʨʠʪʥʦʡ ʩʪʘʣʠ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, 

ʧʦʣʫʯʝʥʥʦʡ ʩʳʨʦʜʫʪʥʳʤ ʩʧʦʩʦʙʦʤ. 

 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʤʘʩʩ. %. ʂʘʪʘʨ ˉ 1. ʀʥʜʠʷ. XVI/XVII ʚʚ. 

C Si Mn S P Cr Ni Cu Al Mo 

~  2.610 < 0.06 0.002 0.148 0.003 0.029 0.042 0.445 0.014 

Ti V W B Co Nb Sn Pb As Fe 

0.013 0.005 < 0.01 <0.05 - < 0.05 - - 0.025 - 
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Илл. 4. Нетравленая структура кончика катара № 1 (х100). 
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ʀʣʣ. 5. ʌʝʨʨʠʪʥʘʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ʢʦʥʯʠʢʘ ʢʘʪʘʨʘ ˉ 1 (ʭ100). 
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ʂʘʪʘʨ ˉ 2. ʀʥʜʠʷ. XVI/XVII ʚʚ. ʆʙʱʘʷ ʜʣʠʥʘ 560 ʤʤ. ɼʣʠʥʘ ʢʣʠʥʢʘ 

420 ʤʤ. ʐʠʨʠʥʘ ʫ ʦʩʥʦʚʘʥʠʷ 50 ʤʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʫ ʙʦʝʚʦʛʦ ʢʦʥʮʘ 

5,2 ʤʤ. ʂʣʠʥʦʢ ʧʨʷʤʦʡ, ʚʦʩʴʤʠʜʦʣʴʥʳʡ. ɿʘʢʨʝʧʣʸʥ ʫ ʦʩʥʦʚʘʥʠʷ ʵʬʝʩʘ 

ʢʣʸʧʢʘʤʠ ʤʝʞʜʫ ʜʚʫʤʷ ʬʠʛʫʨʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ, ʫʢʨʘʰʝʥʥʳʤʠ ʛʨʘʚʠʨʦʚʢʦʡ ʠ 

ʦʨʥʘʤʝʥʪʦʤ. ɹʦʝʚʦʡ ʢʦʥʝʮ ʨʦʤʙʠʯʝʩʢʠʡ. ʕʬʝʩ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʣʘʩʪʠʥ, 

ʩʦʝʜʠʥʸʥʥʳʭ ʜʚʫʤʷ ʧʝʨʝʤʳʯʢʘʤʠ ʩ ʰʘʨʦʚʠʜʥʳʤʠ ʫʪʦʣʱʝʥʠʷʤʠ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʠ ʢʦʨʦʪʢʦʡ ʦʚʘʣʴʥʦʡ ʜʫʞʢʦʡ, ʫʢʨʘʰʝʥʥʦʡ ʛʨʘʚʠʨʦʚʢʦʡ ʧʦ 

ʢʦʥʪʫʨʫ. 

 

 

 

 

 

Илл. 6. Общий вид и отдельные фрагменты катара № 2. 

 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʥʯʠʢʘ ʢʣʠʥʢʘ ʢʘʪʘʨʘ ˉ 2 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʝʦʜʥʦʨʦʜʥʫʶ ʩʨʝʜʥʝʫʛʣʝʨʦʜʠʩʪʫʶ ʩʪʘʣʴ, ʩʦʜʝʨʞʘʱʫʶ ʥʝ ʤʝʥʝʝ 0,5-0,6% ʉ, 

ʬʝʨʨʠʪ ʨʘʩʧʨʝʜʝʣʸʥ ʧʦ ʛʨʘʥʠʮʘʤ ʙʳʚʰʠʭ ʘʫʩʪʝʥʠʪʥʳʭ ʟʝʨʝʥ (ʀʣʣ. 7).  
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ʈʘʩʩʤʘʪʨʠʚʘʷ ʥʝʪʨʘʚʣʝʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʤʳ ʚʠʜʠʤ, ʯʪʦ ʩʪʘʣʴ ʩʠʣʴʥʦ 

ʟʘʛʨʷʟʥʝʥʘ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ (ʀʣʣ. 8). ɺ ʯʘʩʪʥʦʩʪʠ, ʦʩʥʦʚʥʘʷ 

ʜʦʣʷ ʧʨʠʥʘʜʣʝʞʠʪ ʜʠʦʢʩʠʜʫ ʢʨʝʤʥʠʷ (SiO2) ʠ ʛʣʠʥʦʟʝʤʫ (Al2O3), ʯʪʦ ʠ 

ʦʪʨʘʞʝʥʦ ʚ ʪʘʙʣʠʮʝ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʪʘʨʘ ˉ 2. ɺʳʷʚʣʝʥʦ 

ʟʘʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʠ ʬʦʩʬʦʨʘ (0,107% P), ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ 

ʧʷʪʴ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʪʘʣʝʡ. 

ʇʨʠʤʝʩʴ ʩʝʨʳ ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ (0,002% S). ɺ ʢʣʠʥʢʝ ʦʪʩʫʪʩʪʚʫʶʪ 

ʦʩʪʘʪʢʠ ʧʨʦʜʫʢʪʦʚ ʨʘʩʢʠʩʣʝʥʠʷ ʤʘʨʛʘʥʮʝʤ (<0,04% Mn). ʆʩʪʘʣʴʥʳʝ 

ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʥʝ ʧʨʝʚʳʰʘʶʪ ʩʦʪʳʭ ʠ ʪʳʩʷʯʥʳʭ ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ. 

ɸʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʣʠʥʦʢ ʚʳʧʦʣʥʝʥ 

ʠʟ ʩʨʝʜʥʝʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʧʦʣʫʯʝʥʥʦʡ ʩʳʨʦʜʫʪʥʳʤ 

ʩʧʦʩʦʙʦʤ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʤʘʩʩ. %. ʂʘʪʘʨ ˉ 2. ʀʥʜʠʷ. XVI/XVII ʚʚ. 

C Si Mn S P Cr Ni Cu Al Mo 

~ 0.935 < 0.04 0.002 0.107 0.003 0.058 0.193 0.237 0.028 

Ti V W B Co Nb Sn Pb As Fe 

0.003 0.013 < 0.01 <0.01 - < 0.01 - - 0.034 - 

 

 

 Илл. 7. Перлитоферритная микроструктура кончика клинка катара № 2 (х100). 

№ 2 (х100). 
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Илл. 8. Нетравленая структура кончика клинка катара № 2 (х100). 
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ʂʘʪʘʨ ˉ 3. ʀʥʜʠʷ. XVII ʚ. ʆʙʱʘʷ ʜʣʠʥʘ 410 ʤʤ. ɼʣʠʥʘ ʢʣʠʥʢʘ 250 ʤʤ. 

ʐʠʨʠʥʘ ʫ ʦʩʥʦʚʘʥʠʷ 34 ʤʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʫ ʙʦʝʚʦʛʦ ʢʦʥʮʘ 5 ʤʤ. 

ʂʣʠʥʦʢ ʧʨʷʤʦʡ, ʜʚʫʜʦʣʴʥʳʡ c ʮʝʥʪʨʘʣʴʥʳʤ ʨʝʙʨʦʤ ʧʦ ʚʩʝʡ ʜʣʠʥʝ. ʂʣʠʥʦʢ 

ʟʘʢʨʝʧʣʸʥ ʫ ʦʩʥʦʚʘʥʠʷ ʵʬʝʩʘ ʢʣʸʧʢʘʤʠ ʤʝʞʜʫ ʜʚʫʤʷ ʬʠʛʫʨʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ, 

ʫʢʨʘʰʝʥʥʳʤʠ ʛʨʘʚʠʨʦʚʢʦʡ ʠ ʦʨʥʘʤʝʥʪʦʤ. ʕʬʝʩ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʣʘʩʪʠʥ, 

ʩʦʝʜʠʥʸʥʥʳʭ ʜʚʫʤʷ ʧʝʨʝʤʳʯʢʘʤʠ ʩ ʙʦʯʢʦʚʠʜʥʳʤʠ ʠ ʛʨʘʥʸʥʳʤʠ ʫʪʦʣʱʝʥʠʷʤʠ 

ʧʦ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. 

 

 

 

Илл. 9. Общий вид и отдельные фрагменты катара № 3. 
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ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʥʯʠʢʘ ʢʣʠʥʢʘ ʢʘʪʘʨʘ ˉ 3 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʡ ʙʝʣʳʡ ʯʫʛʫʥ (2.41% ʉ).  

ɺ ʢʣʠʥʢʝ ʦʪʩʫʪʩʪʚʫʶʪ ʦʩʪʘʪʢʠ ʧʨʦʜʫʢʪʦʚ ʨʘʩʢʠʩʣʝʥʠʷ. ʆʙʥʘʨʫʞʝʥʦ 

ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʝʡ ʢʨʝʤʥʠʷ (0,035% Si), ʤʘʨʛʘʥʮʘ (0,042% Mn) ʠ 

ʘʣʶʤʠʥʠʷ (<0,001% Al).  

ʇʨʠʤʝʩʴ ʩʝʨʳ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ (0,01% S). 

ʅʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʡ ʙʝʣʳʡ ʯʫʛʫʥ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʯʠʩʪʳʤ ʧʦ ʦʪʩʫʪʩʪʚʠʶ 

ʚʠʜʠʤʳʭ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ (ʀʣʣ. 11).  

ɺʳʷʚʣʝʥʦ ʚʳʩʦʢʦʝ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʠ 

ʬʦʩʬʦʨʘ (0,13% P), ʦʜʥʘʢʦ, ʵʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʭʚʘʪʘʝʪ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʣʠʪʴʝʚʳʭ 

ʩʚʦʡʩʪʚ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʛʦ ʯʫʛʫʥʘ.  

ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʜʣʷ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ʪʠʛʝʣʴʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʧʨʠʤʝʩʠ ʤʝʜʠ (0,111% Cu) ʚ ʜʝʩʷʪʳʭ ʜʦʣʷʭ ʧʨʦʮʝʥʪʘ. ʄʝʜʴ, 

ʧʨʠ ʪʘʢʦʤ ʩʦʜʝʨʞʘʥʠʠ, ʚʣʠʷʝʪ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ.  

ʆʩʪʘʣʴʥʳʝ ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʥʝ ʧʨʝʚʳʰʘʶʪ ʩʦʪʳʭ ʠ ʪʳʩʷʯʥʳʭ 

ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʤʘʩʩ. %. ʂʘʪʘʨ ˉ 3. ʀʥʜʠʷ. XVIII ʚ. 

C Si Mn S P Cr Ni Cu Al Mo 

2.41 0.035 0.042 < 0.01 0.13 0.03 0.03 0.111 0.001 0.001 

Ti V W B Co Nb Sn Pb As Fe 

0.001 0.001 <0.01 <0.01 - <0.01 - - 0.003 97.15 

 

ʂʣʠʥʦʢ ʥʝ ʙʳʣ ʧʦʜʚʝʨʞʝʥ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʟʘʢʘʣʢʝ 

ʚ ʚʦʜʫ ʠʣʠ ʤʘʩʣʦ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʠʟʢʠʤ ʦʪʧʫʩʢʦʤ ʜʣʷ ʩʥʷʪʠʷ ʥʘʧʨʷʞʝʥʠʡ. 

ɺʝʨʦʷʪʥʦ, ʠʟ-ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʥʢʘ ʠ ʝʛʦ ʨʘʙʦʯʝʛʦ 

ʬʫʥʢʮʠʦʥʘʣʘ ʵʪʦʛʦ ʠ ʥʝ ʪʨʝʙʦʚʘʣʦʩʴ. 

ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʢʣʠʥʢʘ ʢʘʪʘʨʘ ˉ 3 ʩʦʩʪʦʠʪ ʠʟ ʧʝʨʣʠʪʥʦʡ ʤʘʪʨʠʮʳ, ʚ 

ʢʦʪʦʨʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʨʘʟʜʨʦʙʣʝʥʥʳʝ ʵʚʪʝʢʪʠʯʝʩʢʠʝ ʠ 

ʚʪʦʨʠʯʥʳʝ ʠʟʙʳʪʦʯʥʳʝ ʢʘʨʙʠʜʳ ʮʝʤʝʥʪʠʪʘ (ʀʣʣ. 10).  
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Илл. 10. Карбида-перлитная структура клинка катара № 3 (х500). 
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Илл. 11. Нетравленая и травленная структура кончика клинка  

катара № 3 (х200). 
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ʂʘʪʘʨ ˉ 4. ʀʥʜʠʷ. XVIII ʚ. ʆʙʱʘʷ ʜʣʠʥʘ 450 ʤʤ. ɼʣʠʥʘ ʢʣʠʥʢʘ 230 ʤʤ. 

ʐʠʨʠʥʘ ʫ ʦʩʥʦʚʘʥʠʷ 75 ʤʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʫ ʙʦʝʚʦʛʦ ʢʦʥʮʘ 10 ʤʤ. 

ʂʣʠʥʦʢ ʧʨʷʤʦʡ, ʯʝʪʳʨʝʭʜʦʣʴʥʳʡ, ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʨʝʙʨʦʤ ʤʝʞʜʫ ʜʦʣʘʤʠ. 

ɹʦʝʚʦʡ ʢʦʥʝʮ ʨʦʤʙʠʯʝʩʢʠʡ. ʈʫʢʦʷʪʴ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʣʘʩʪʠʥ, ʩʦʝʜʠʥʸʥʥʳʭ 

ʜʚʫʤʷ ʧʝʨʝʤʳʯʢʘʤʠ, ʟʘʢʨʫʯʝʥʥʳʤʠ ʩʧʠʨʘʣʴʶ ʩ ʜʨʫʛ ʜʨʫʛʦʤ. 

 

 

 

 

Илл. 12. Общий вид и отдельные фрагменты катара № 4. 
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ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʥʯʠʢʘ ʢʣʠʥʢʘ ʢʘʪʘʨʘ ˉ 4 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʫʶ ʩʪʘʣʴ (1,88% ʉ).  

ɺ ʢʣʠʥʢʝ ʦʪʩʫʪʩʪʚʫʶʪ ʦʩʪʘʪʢʠ ʧʨʦʜʫʢʪʦʚ ʨʘʩʢʠʩʣʝʥʠʷ. ʆʙʥʘʨʫʞʝʥʦ 

ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʝʡ ʢʨʝʤʥʠʷ (0,108% Si), ʤʘʨʛʘʥʮʘ (0,068% Mn) ʠ 

ʘʣʶʤʠʥʠʷ (0,009% Al).  

ʇʨʠʤʝʩʴ ʩʝʨʳ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ (0,01% S).  

ʳʷʚʣʝʥʦ ʟʘʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʠ ʬʦʩʬʦʨʘ (0,091% P), 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʯʝʪʳʨʝ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ. ʆʩʪʘʣʴʥʳʝ ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ 

ʥʝ ʧʨʝʚʳʰʘʶʪ ʩʦʪʳʭ ʠ ʪʳʩʷʯʥʳʭ ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ. 

 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʤʘʩʩ. %. ʂʘʪʘʨ ˉ 4. ʀʥʜʠʷ. XVIII ʚ. 

C Si Mn S P Cr Ni Cu Al  Mo 

1.88 0.108 0.068 0.01 0.091 0.003 0.012 0.049 0.009 0.006 

Ti V W B Co Nb Sn Pb As Fe 

0.004 0.009 <0.01 <0.01 - <0.01 - - 0.059 97.575 

 

 

ʉʪʨʫʢʪʫʨʘ ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ ʩʦʩʪʦʠʪ ʠʟ 

ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʭ ʢʘʨʙʠʜʦʚ ʮʝʤʝʥʪʠʪʘ ʛʣʦʙʫʣʷʨʥʦʡ ʬʦʨʤʳ.  

ɼʠʘʤʝʪʨ ʢʘʨʙʠʜʦʚ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2 ʤʢʤ ʜʦ 6 ʤʢʤ. ʂʘʨʙʠʜʳ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʪʨʦʦʩʪʠʪʥʦʡ ʤʘʪʨʠʮʝ ʢʘʢ ʧʦ ʛʨʘʥʠʮʘʤ ʙʳʚʰʠʭ ʘʫʩʪʝʥʠʪʥʳʭ 

ʟʝʨʝʥ, ʪʘʢ ʠ ʚ ʤʝʞʜʝʥʜʨʠʪʥʳʭ ʟʦʥʘʭ ʩʢʦʧʣʝʥʠʷ ʭʠʤʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ.  

ʄʘʪʨʠʮʘ ʧʨʠ ʪʨʘʚʣʝʥʠʠ ʅʠʪʘʣʝʤ ʠʤʝʝʪ ʯʝʨʥʳʡ ʦʪʪʝʥʦʢ.  

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʪʘʣʴ ʜʣʷ ʢʣʠʥʢʘ ʢʘʪʘʨʘ ˉ 4 ʙʳʣʘ ʧʦʣʫʯʝʥʘ 

ʪʠʛʝʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦ ʙʫʣʘʪʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. 
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Илл. 13. Карбида-перлитная структура кончика клинка катара № 4 (х100). 
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Илл. 14. Карбида-перлитная структура кончика клинка  

катара № 4 (х100/х500). 
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ʂʘʪʘʨ ˉ 5. ʀʥʜʠʷ. XVIII/XIX ʚʚ. ʆʙʱʘʷ ʜʣʠʥʘ 420 ʤʤ. ɼʣʠʥʘ ʢʣʠʥʢʘ 

233 ʤʤ. ʐʠʨʠʥʘ ʫ ʦʩʥʦʚʘʥʠʷ 76 ʤʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʫ ʙʦʝʚʦʛʦ ʢʦʥʮʘ 

10 ʤʤ. ʂʣʠʥʦʢ ʧʨʷʤʦʡ, ʦʙʦʶʜʦʦʩʪʨʳʡ. ɹʦʝʚʦʡ ʢʦʥʝʮ ʨʦʤʙʠʯʝʩʢʠʡ. 

ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʢʣʠʥʢʘ ʫʢʨʘʰʝʥʘ ʨʝʟʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʙʦʝʚʳʭ ʩʮʝʥ, 

ʠʥʢʨʫʩʪʠʨʦʚʘʥʥʳʤʠ ʟʦʣʦʪʦʤ. ʈʫʢʦʷʪʴ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʣʘʩʪʠʥ, ʩʦʝʜʠʥʸʥʥʳʭ 

ʜʚʫʤʷ ʧʝʨʝʤʳʯʢʘʤʠ ʩ ʙʦʯʢʦʦʙʨʘʟʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. 

 

 

 

 

Илл. 15. Общий вид и клинок катара № 5. 

 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʥʯʠʢʘ ʢʣʠʥʢʘ ʢʘʪʘʨʘ  ̄5 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʡ ʙʝʣʳʡ ʯʫʛʫʥ (2,44% ʉ).  

ɺ ʢʣʠʥʢʝ ʦʪʩʫʪʩʪʚʫʶʪ ʦʩʪʘʪʢʠ ʧʨʦʜʫʢʪʦʚ ʨʘʩʢʠʩʣʝʥʠʷ. ʆʙʥʘʨʫʞʝʥʦ 

ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʝʡ ʢʨʝʤʥʠʷ (0,027% Si), ʤʘʨʛʘʥʮʘ (0,015% Mn) ʠ 

ʘʣʶʤʠʥʠʷ (0,002% Al).  

ʇʨʠʤʝʩʴ ʩʝʨʳ ʚ ʪʨʠ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʪʘʣʝʡ ʠ ʯʫʛʫʥʦʚ (0,039% S). ʆʜʥʘʢʦ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʡ 

ʙʝʣʳʡ ʯʫʛʫʥ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʯʠʩʪʳʤ ʧʦ ʦʪʩʫʪʩʪʚʠʶ ʚʠʜʠʤʳʭ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʚʢʣʶʯʝʥʠʡ.  
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ɺʳʷʚʣʝʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʠ ʬʦʩʬʦʨʘ (0,166% P), ʵʪʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʣʠʪʴʝʚʳʭ ʩʚʦʡʩʪʚ 

ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʛʦ ʯʫʛʫʥʘ.  

ʆʩʪʘʣʴʥʳʝ ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʥʝ ʧʨʝʚʳʰʘʶʪ ʩʦʪʳʭ ʠ ʪʳʩʷʯʥʳʭ 

ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʤʘʩʩ. %. ʂʘʪʘʨ ˉ 5. ʀʥʜʠʷ. XVIII/XIX ʚʚ. 

C Si Mn S P Cr Ni Cu Al Mo 

2.44 0.027 0.015 0.039 0.166 0.012 0.026 0.066 0.002 0.005 

Ti V W B Co Nb Sn Pb As Fe 

0.001 0.003 <0.01 0.001 - <0.01 - - 0.003 97.171 

 

ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʢʣʠʥʢʘ ʢʘʪʘʨʘ ˉ 5 ʩʦʩʪʦʠʪ ʠʟ ʧʝʨʣʠʪʥʦʡ ʤʘʪʨʠʮʳ, ʚ 

ʢʦʪʦʨʦʡ ʨʘʩʧʨʝʜʝʣʝʥʳ ʢʨʫʧʥʳʝ ʨʘʟʜʨʦʙʣʝʥʥʳʝ ʵʚʪʝʢʪʠʯʝʩʢʠʝ ʢʘʨʙʠʜʳ, 

ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 10 ʤʢʤ ʜʦ 30 ʤʢʤ.  

ʂʘʨʙʠʜʥʘʷ ʩʤʝʩʴ ʥʝʦʜʥʦʨʦʜʥʘ. ʅʘʨʷʜʫ ʩ ʢʨʫʧʥʳʤʠ ʵʚʪʝʢʪʠʯʝʩʢʠʤʠ 

ʢʘʨʙʠʜʘʤʠ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʨʦʩʩʳʧʴ ʚʪʦʨʠʯʥʳʭ ʠʟʙʳʪʦʯʥʳʭ ʢʘʨʙʠʜʦʚ 

ʮʝʤʝʥʪʠʪʘ, ʥʦ ʠʭ ʦʙʱʘʷ ʜʦʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʘ (ʀʣʣ. 17).  

ɺʝʨʦʷʪʥʦ, ʢʣʠʥʦʢ ʙʳʣ ʧʦʜʚʝʨʞʝʥ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʦʪʞʠʛʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʙʦʣʝʝ 1100 0ʉ. 

 

 

Илл. 16. Узор карбидной неоднородности фрагмента катара № 5. 
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Илл. 17. Карбида-перлитная структура кончика клинка  

катара № 5 (х100/х500). 



К. С. ХАЙДАКОВ, Д. А. СУХАНОВ 

142024 167  

ʂʘʪʘʨ ˉ 6. ʀʥʜʠʷ. XVIII/XIX ʚʚ. ʆʙʱʘʷ ʜʣʠʥʘ 420 ʤʤ. ɼʣʠʥʘ ʢʣʠʥʢʘ 

235 ʤʤ. ʐʠʨʠʥʘ ʫ ʦʩʥʦʚʘʥʠʷ 50 ʤʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʫ ʙʦʝʚʦʛʦ ʢʦʥʮʘ 

8 ʤʤ. ʂʣʠʥʦʢ ʧʨʷʤʦʡ, ʦʙʦʶʜʦʦʩʪʨʳʡ, ʜʚʫʜʦʣʴʥʳʡ ʩ ʨʝʙʨʦʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʤʝʞʜʫ ʜʦʣʘʤʠ. ɹʦʝʚʦʡ ʢʦʥʝʮ ʨʦʤʙʠʯʝʩʢʠʡ. ʈʫʢʦʷʪʴ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʧʣʘʩʪʠʥ, ʩʦʝʜʠʥʸʥʥʳʭ ʜʚʫʤʷ ʧʝʨʝʤʳʯʢʘʤʠ ʩ ʙʦʯʢʦʚʠʜʥʳʤʠ ʨʘʩʰʠʨʝʥʠʷʤʠ ʧʦ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʠ ʫʢʨʘʰʝʥʥʳʭ ʧʦ ʢʨʘʷʤ ʨʝʟʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʬʠʛʫʨ 

ʧʪʠʮ. 

 

 

Илл. 18. Общий вид катара № 6. 

 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʥʯʠʢʘ ʢʣʠʥʢʘ ʢʘʪʘʨʘ ˉ 6 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʝʦʜʥʦʨʦʜʥʫʶ ʩʨʝʜʥʝʫʛʣʝʨʦʜʠʩʪʫʶ ʩʪʘʣʴ, ʩʦʜʝʨʞʘʱʫʶ 0,5-0,6% ʉ, 

ʠʟʙʳʪʦʯʥʳʡ ʬʝʨʨʠʪ ʨʘʩʧʨʝʜʝʣʸʥ ʧʦ ʛʨʘʥʠʮʘʤ ʙʳʚʰʠʭ ʘʫʩʪʝʥʠʪʥʳʭ ʟʝʨʝʥ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʥʝʪʨʘʚʣʝʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʩʪʘʣʴ ʟʘʛʨʷʟʥʝʥʘ 

ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ (ʀʣʣ. 19), ʚ ʯʘʩʪʥʦʩʪʠ ʜʠʦʢʩʠʜʘʤʠ ʢʨʝʤʥʠʷ 

(SiO2) ʠ ʦʢʩʠʜʘʤʠ ʘʣʶʤʠʥʠʷ (Al2O3). ʆʩʪʘʣʴʥʳʝ ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʥʝ 

ʧʨʝʚʳʰʘʶʪ ʩʦʪʳʭ ʠ ʪʳʩʷʯʥʳʭ ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ. ɸʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʣʠʥʦʢ ʚʳʧʦʣʥʝʥ ʠʟ ʩʨʝʜʥʝʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ 

ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʧʦʣʫʯʝʥʥʦʡ ʩʳʨʦʜʫʪʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʤʘʩʩ. %. ʂʘʪʘʨ ˉ 6. ʀʥʜʠʷ. XVIII/XIX ʚʚ. 

C Si Mn S P Cr Ni Cu Al Mo 

~  2.081 0.098 0.002 0.169 0.003 0.002 0.124 0.440 0.007 

Ti V W B Co Nb Sn Pb As Fe 

0.001 0.014 <0.01 0.163 - <0.01 - - 0.021 - 
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Илл. 19. Нетравленая (х100) и травленная (х500) структура кончика клинка  

катара № 6. 
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ʂʘʪʘʨ ˉ 7. ʀʥʜʠʷ. XVIII ʚ. ʆʙʱʘʷ ʜʣʠʥʘ 345 ʤʤ. ɼʣʠʥʘ ʢʣʠʥʢʘ 215 ʤʤ. 

ʐʠʨʠʥʘ ʫ ʦʩʥʦʚʘʥʠʷ 60 ʤʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʫ ʙʦʝʚʦʛʦ ʢʦʥʮʘ 8 ʤʤ. 

ʂʣʠʥʦʢ ʧʨʷʤʦʡ, ʦʙʦʶʜʦʦʩʪʨʳʡ, ʜʚʫʜʦʣʴʥʳʡ ʩ ʨʝʙʨʦʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. 

ɹʦʝʚʦʡ ʢʦʥʝʮ ʨʦʤʙʠʯʝʩʢʠʡ. ʈʫʢʦʷʪʴ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʣʘʩʪʠʥ, ʫʢʨʘʰʝʥʥʳʭ 

ʛʨʘʚʠʨʦʚʢʦʡ ʠ ʜʚʫʤʷ ʧʝʨʝʤʳʯʢʘʤʠ ʩ ʙʦʯʢʦʦʙʨʘʟʥʳʤʠ ʨʘʩʰʠʨʝʥʠʷʤʠ ʧʦ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. 

 

 

 

Илл. 20. Общий вид и отдельные фрагменты катара № 7. 
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ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʥʯʠʢʘ ʢʣʠʥʢʘ ʢʘʪʘʨʘ  ̄7 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʡ ʙʝʣʳʡ ʯʫʛʫʥ (2,45% ʉ). ɺ ʢʣʠʥʢʝ ʦʪʩʫʪʩʪʚʫʶʪ ʦʩʪʘʪʢʠ 

ʧʨʦʜʫʢʪʦʚ ʨʘʩʢʠʩʣʝʥʠʷ.  

ʇʨʠʤʝʩʴ ʩʝʨʳ ʙʦʣʝʝ ʯʝʤ ʚ ʯʝʪʳʨʝ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ 

ʜʣʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʪʘʣʝʡ ʠ ʯʫʛʫʥʦʚ (0,047% S).  

ʅʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʡ ʢʣʠʥʢʦʚʳʡ ʯʫʛʫʥ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʯʠʩʪʳʤ ʧʦ 

ʦʪʩʫʪʩʪʚʠʶ ʚʠʜʠʤʳʭ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ.  

ɺʳʷʚʣʝʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʠ ʬʦʩʬʦʨʘ (0,178% P).  

ʆʩʪʘʣʴʥʳʝ ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʥʝ ʧʨʝʚʳʰʘʶʪ ʩʦʪʳʭ ʠ ʪʳʩʷʯʥʳʭ 

ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ. 

 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʤʘʩʩ. %. ʂʘʪʘʨ ˉ 7. ʀʥʜʠʷ. XIX ʚ. 

C Si Mn S P Cr Ni Cu Al  Mo 

2.45 0.431 0.041 0.047 0.178 0.003 0.011 0.027 0.029 0.015 

Ti V W B Co Nb Sn Pb As Fe 

0.019 0.024 <0.01 0.001 - 0.014 - - 0.059 96.643 

 

 

ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʢʣʠʥʢʘ ʢʘʪʘʨʘ ˉ 7 ʩʦʩʪʦʠʪ ʠʟ ʧʝʨʣʠʪʥʦʡ ʤʘʪʨʠʮʳ, ʚ 

ʢʦʪʦʨʦʡ ʨʘʩʧʨʝʜʝʣʝʥʳ ʢʨʫʧʥʳʝ ʨʘʟʜʨʦʙʣʝʥʥʳʝ ʵʚʪʝʢʪʠʯʝʩʢʠʝ ʢʘʨʙʠʜʳ, 

ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 10 ʤʢʤ ʜʦ 30 ʤʢʤ.  

ʅʘʨʷʜʫ ʩ ʢʨʫʧʥʳʤʠ ʵʚʪʝʢʪʠʯʝʩʢʠʤʠ ʢʘʨʙʠʜʘʤʠ ʚʩʪʨʝʯʘʶʪʩʷ 

ʨʘʟʜʨʦʙʣʝʥʥʳʝ ʚʪʦʨʠʯʥʳʝ ʠʟʙʳʪʦʯʥʳʝ ʢʘʨʙʠʜʳ ʮʝʤʝʥʪʠʪʘ, ʥʦ ʠʭ ʦʙʲʝʤʥʘʷ 

ʜʦʣʷ ʤʘʣʘ (ʀʣʣ. 21).  

ʀʟʙʳʪʦʯʥʳʝ ʢʘʨʙʠʜʳ ʚ ʤʘʪʨʠʮʝ ʨʘʩʧʨʝʜʝʣʝʥʳ ʨʘʚʥʦʤʝʨʥʦ.  

ʂʣʠʥʦʢ ʢʘʪʘʨʘ ˉ 7 ʷʚʥʦ ʙʳʣ ʧʦʜʚʝʨʞʝʥ ʪʝʨʤʦʦʙʨʘʙʦʪʢʝ ʦʪʞʠʛʦʤ, ʜʣʷ 

ʩʥʷʪʠʷ ʥʘʧʨʷʞʝʥʠʡ ʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʢʘʨʙʠʜʥʦʡ ʩʪʨʫʢʪʫʨʳ. 
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Илл. 21. Карбида-перлитная структура кончика клинка  

катара № 7 (х100/х500). 
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ʂʘʪʘʨ ˉ 8. ʀʥʜʠʷ. XVIII ʚ. ʆʙʱʘʷ ʜʣʠʥʘ 425 ʤʤ. ɼʣʠʥʘ ʢʣʠʥʢʘ 225 ʤʤ. 

ʐʠʨʠʥʘ ʫ ʦʩʥʦʚʘʥʠʷ 57 ʤʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʫ ʙʦʝʚʦʛʦ ʢʦʥʮʘ 11 ʤʤ. 

ʂʣʠʥʦʢ ʧʨʷʤʦʡ, ʦʙʦʶʜʦʦʩʪʨʳʡ, ʯʝʪʳʨʝʭʜʦʣʴʥʳʡ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʨʝʙʨʦʤ 

ʤʝʞʜʫ ʜʦʣʘʤʠ. ɹʦʝʚʦʡ ʢʦʥʝʮ ʨʦʤʙʠʯʝʩʢʠʡ. ʈʫʢʦʷʪʴ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʣʘʩʪʠʥ, 

ʩʦʝʜʠʥʸʥʥʳʭ ʜʚʫʤʷ ʧʝʨʝʤʳʯʢʘʤʠ, ʩʣʝʛʢʘ ʨʘʩʰʠʨʷʶʱʠʤʠʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ. 

 

 

 

Илл. 22. Общий вид катара № 8. 

 

 

 

 

Илл. 23. Узор карбидной неоднородности фрагмента катара № 8. 
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ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʥʯʠʢʘ ʢʣʠʥʢʘ ʢʘʪʘʨʘ  ̄8 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʫʶ ʩʪʘʣʴ (1,36% ʉ). ɺ ʢʣʠʥʢʝ ʦʪʩʫʪʩʪʚʫʶʪ ʦʩʪʘʪʢʠ 

ʧʨʦʜʫʢʪʦʚ ʨʘʩʢʠʩʣʝʥʠʷ.  

ʆʙʥʘʨʫʞʝʥʦ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʝʡ ʢʨʝʤʥʠʷ (0,067% Si) ʠ 

ʤʘʨʛʘʥʮʘ (0,019% Mn).  

ʇʨʠʤʝʩʴ ʩʝʨʳ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚ ʚʦʩʝʤʴ ʨʘʟ (0,082% S).  

ɺʳʷʚʣʝʥʦ ʟʘʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʠ ʬʦʩʬʦʨʘ (0,144% P), 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʩʝʤʴ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʝ ʥʦʨʤʳ ʜʣʷ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ.  

ʆʩʪʘʣʴʥʳʝ ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʥʝ ʧʨʝʚʳʰʘʶʪ ʩʦʪʳʭ ʠ ʪʳʩʷʯʥʳʭ 

ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ. 

 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʤʘʩʩ. %. ʂʘʪʘʨ ˉ 8. ʀʥʜʠʷ. XVIII ʚ. 

C Si Mn S P Cr Ni Cu Al  Mo 

1.36 0.067 0.019 0.082 0.144 0.003 0.018 0.077 0.034 0.005 

Ti V W B Co Nb Sn Pb As Fe 

0.003 0.008 <0.01 0.001 - <0.01 - - 0.008 98.146 

 

 

ʉʪʨʫʢʪʫʨʘ ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ ʠʤʝʝʪ ʩʣʦʠʩʪʫʶ ʢʘʨʙʠʜʥʫʶ 

ʧʦʣʦʩʯʘʪʦʩʪʴ ʠʟ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʭ ʢʘʨʙʠʜʦʚ ʮʝʤʝʥʪʠʪʘ ʛʣʦʙʫʣʷʨʥʦʡ 

ʬʦʨʤʳ (ʀʣʣ. 24).  

ɼʠʘʤʝʪʨ ʢʘʨʙʠʜʦʚ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2 ʤʢʤ ʜʦ 6 ʤʢʤ (ʀʣʣ. 26).  

ʉʪʘʣʴ ʟʘʛʨʷʟʥʝʥʘ ʩʫʣʴʬʠʜʘʤʠ ʠ ʦʢʩʠʜʘʤʠ ʞʝʣʝʟʘ (ʀʣʣ. 25).  

ʆʪʜʝʣʴʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʦʢʩʠʜʳ ʘʣʶʤʠʥʠʷ, ʧʦʧʘʚʰʠʝ ʚ ʪʠʛʝʣʴʥʳʡ 

ʨʘʩʧʣʘʚ ʦʪ ʬʫʪʝʨʦʚʢʠ ʩʪʝʥʦʢ ʪʠʛʣʷ.  

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠ ʥʠʟʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʢʨʝʤʥʠʷ ʠ 

ʤʘʨʛʘʥʮʘ ʙʳʣʦ ʟʘʪʨʫʜʥʝʥʦ ʰʣʘʢʦʦʙʨʘʟʦʚʘʥʠʝ, ʘ ʚʨʝʤʝʥʠ ʚʘʨʢʠ ʥʝ ʭʚʘʪʠʣʦ ʜʣʷ 

ʝʛʦ ʚʩʧʣʳʪʠʷ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʜʝʣʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʯʠʪʘʝʤ, ʯʪʦ ʢʣʠʥʦʢ ʢʘʪʘʨʘ 

ˉ 8 ʚʳʧʦʣʥʝʥ ʧʦ ʙʫʣʘʪʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠʟ ʥʠʟʢʦʩʦʨʪʥʦʡ ʪʠʛʝʣʴʥʦʡ ʩʪʘʣʠ, 

ʟʘʛʨʷʟʥʝʥʥʦʡ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ. 
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Илл. 24. Карбида-перлитная неоднородность кончика клинка  

катара № 8 (х100). 
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Илл. 25. Нетравленая структура кончика клинка катара № 8 (х100/х600). 
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Илл. 26. Карбида-перлитная неоднородность клинка катара № 8 (х250/х500). 
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ʂʘʪʘʨ ˉ 9. ʀʥʜʠʷ. XVIII ʚ. ʆʙʱʘʷ ʜʣʠʥʘ 555 ʤʤ. ɼʣʠʥʘ ʢʣʠʥʢʘ 225 ʤʤ. 

ʐʠʨʠʥʘ ʫ ʦʩʥʦʚʘʥʠʷ 40 ʤʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʫ ʙʦʝʚʦʛʦ ʢʦʥʮʘ 14 ʤʤ. 

ʂʣʠʥʦʢ ʧʨʷʤʦʡ, ʦʙʦʶʜʦʦʩʪʨʳʡ, ʯʝʪʳʨʝʭʜʦʣʴʥʳʡ, ʩ ʨʝʙʨʦʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʤʝʞʜʫ ʜʦʣʘʤʠ. ɹʦʝʚʦʡ ʢʦʥʝʮ ʨʦʤʙʦʚʠʜʥʳʡ. ʈʫʢʦʷʪʴ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʧʣʘʩʪʠʥ, ʩʦʝʜʠʥʸʥʥʳʭ ʜʚʫʤʷ ʧʝʨʝʤʳʯʢʘʤʠ, ʩʣʝʛʢʘ ʨʘʩʰʠʨʷʶʱʠʤʠʩʷ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. 

 

 

 

Илл. 27. Общий вид и отдельные фрагменты катара № 9. 
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ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʥʯʠʢʘ ʢʣʠʥʢʘ ʢʘʪʘʨʘ  ̄9 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʫʶ ʩʪʘʣʴ (1,51% ʉ). ɺ ʢʣʠʥʢʝ ʦʪʩʫʪʩʪʚʫʶʪ ʦʩʪʘʪʢʠ 

ʧʨʦʜʫʢʪʦʚ ʨʘʩʢʠʩʣʝʥʠʷ.  

ʆʙʥʘʨʫʞʝʥʦ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʝʡ ʢʨʝʤʥʠʷ (0,044% Si) ʠ 

ʤʘʨʛʘʥʮʘ (0,015% Mn).  

ʇʨʠʤʝʩʴ ʩʝʨʳ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚ ʰʝʩʪʴ ʨʘʟ (0,06% S).  

ɺʳʷʚʣʝʥʦ ʟʘʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʠ ʬʦʩʬʦʨʘ (0,12% P), 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʰʝʩʪʴ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʝ ʥʦʨʤʳ ʜʣʷ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ.  

ʆʩʪʘʣʴʥʳʝ ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʥʝ ʧʨʝʚʳʰʘʶʪ ʩʦʪʳʭ ʠ ʪʳʩʷʯʥʳʭ 

ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ. 

 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʤʘʩʩ. %. ʂʘʪʘʨ ˉ 9. ʀʥʜʠʷ. XVIII ʚ. 

C Si Mn S P Cr Ni Cu Al  Mo 

1.51 0.044 0.015 0.060 0.120 0.003 0.015 0.066 0.053 0.005 

Ti V W B Co Nb Sn Pb As Fe 

0.001 0.005 <0.01 0.001 - 0.066 - - 0.003 98.021 

 

 

ʉʪʨʫʢʪʫʨʘ ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ ʩʦʩʪʦʠʪ ʠʟ ʚʠʜʤʘʥʰʪʝʪʪʦʚʘ 

ʮʝʤʝʥʪʠʪʘ ʚ ʚʠʜʝ ʠʛʣ ʠ ʯʘʩʪʠʯʥʦ ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʠʟʙʳʪʦʯʥʦʛʦ ʮʝʤʝʥʪʠʪʘ ʧʦ 

ʛʨʘʥʠʮʘʤ ʙʳʚʰʠʭ ʘʫʩʪʝʥʠʪʥʳʭ ʟʝʨʝʥ (ʀʣʣ. 28).  

ɺ ʦʪʜʝʣʴʥʳʭ ʣʦʢʘʣʴʥʳʭ ʤʝʩʪʘʭ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʠʟʙʳʪʦʯʥʳʡ 

ʮʝʤʝʥʪʠʪ ʚ ʚʠʜʝ ʧʝʨʴʝʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʜʥʦʨʦʜʥʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

ʩʣʠʪʢʘ (ʀʣʣ. 29, 30).  

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʪʘʣʴ ʙʳʣʘ ʥʘʛʨʝʪʘ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ɸʉ3 ʠ ʧʦʜʚʝʨʛʥʫʪʘ ʦʭʣʘʞʜʝʥʠʶ ʥʘ 

ʚʦʟʜʫʭʝ. ʇʦʜʦʙʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 

ʭʨʫʧʢʦʡ. 
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Илл. 28. Карбида-перлитная неоднородность кончика клинка 

катара № 9 (х100). 

 

 

 



ИСТОРИЧЕСКОЕ ОРУЖИЕВЕДЕНИЕ  

 

 180 142024 

 

Илл. 29. Нетравленая (х100) и травленная (х500) структура кончика клинка 

катара № 9. 
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Илл. 30. Карбида-перлитная неоднородность клинка катара № 9 (х250/х500). 
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ʂʘʪʘʨ ˉ 10. ʀʥʜʠʷ. XIX ʚ. ʆʙʱʘʷ ʜʣʠʥʘ 430 ʤʤ. ɼʣʠʥʘ ʢʣʠʥʢʘ 245 ʤʤ. 

ʐʠʨʠʥʘ ʫ ʦʩʥʦʚʘʥʠʷ 50 ʤʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʫ ʙʦʝʚʦʛʦ ʢʦʥʮʘ 4 ʤʤ. 

ʂʣʠʥʦʢ ʧʨʷʤʦʡ, ʦʙʦʶʜʦʦʩʪʨʳʡ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʨʝʙʨʦʤ. ɹʦʝʚʦʡ ʢʦʥʝʮ 

ʨʦʤʙʦʚʠʜʥʳʡ. ʈʫʢʦʷʪʴ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʣʘʩʪʠʥ, ʩʦʝʜʠʥʸʥʥʳʭ ʜʚʫʤʷ 

ʧʝʨʝʤʳʯʢʘʤʠ, ʩʣʝʛʢʘ ʨʘʩʰʠʨʷʶʱʠʤʠʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʨʝʟʥʳʤʠ ʧʝʨʝʤʳʯʢʘʤʠ. 

 

 

 

 

 

Илл. 31. Общий вид и отдельные фрагменты катара № 10. 
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ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʥʯʠʢʘ ʢʣʠʥʢʘ ʢʘʪʘʨʘ  ̄10 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʫʶ ʩʪʘʣʴ (1,28% ʉ). ɺ ʢʣʠʥʢʝ ʦʪʩʫʪʩʪʚʫʶʪ ʦʩʪʘʪʢʠ 

ʧʨʦʜʫʢʪʦʚ ʨʘʩʢʠʩʣʝʥʠʷ.  

ʆʙʥʘʨʫʞʝʥʦ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʝʡ ʢʨʝʤʥʠʷ (0,049% Si) ʠ 

ʤʘʨʛʘʥʮʘ (0,023% Mn).  

ʇʨʠʤʝʩʴ ʩʝʨʳ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ (0,009% S).  

ɺʳʷʚʣʝʥʦ ʟʘʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʠ ʬʦʩʬʦʨʘ (0,062% P).  

ʆʩʪʘʣʴʥʳʝ ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʥʝ ʧʨʝʚʳʰʘʶʪ ʩʦʪʳʭ ʠ ʪʳʩʷʯʥʳʭ 

ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ. 

 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʤʘʩʩ. %. ʂʘʪʘʨ ˉ 10. ʀʥʜʠʷ. XIX ʚ. 

C Si Mn S P Cr Ni Cu Al  Mo 

1.28 0.049 0.023 0.009 0.062 0.003 0.002 0.005 0.015 0.005 

Ti V W B Co Nb Sn Pb As Fe 

0.001 0.005 <0.01 0.001 - 0.074 - - 0.003 98.453 

 

 

 

ʉʪʨʫʢʪʫʨʘ ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ ʩʦʩʪʦʠʪ ʠʟ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʛʣʦʙʫʣʷʨʥʳʭ ʠʟʙʳʪʦʯʥʳʭ ʢʘʨʙʠʜʦʚ ʜʠʘʤʝʪʨʦʤ ʥʝ ʙʦʣʝʝ 2 

ʤʢʤ. (ʀʣʣ. 32).  

ɺ ʩʪʨʫʢʪʫʨʝ ʦʪʩʫʪʩʪʚʫʶʪ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʝ ʚʢʣʶʯʝʥʠʷ ʪʠʧʘ ʦʢʩʠʜʦʚ ʠ 

ʩʫʣʴʬʠʜʦʚ.  

ʇʦ ʩʚʦʠʤ ʧʘʨʘʤʝʪʨʘʤ ʢʣʠʥʦʢ ʢʘʪʘʨʘ ˉ 10 ʚʳʧʦʣʥʝʥ ʠʟ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ. ʋ ʪʘʢʦʛʦ ʢʣʠʥʢʘ ʙʫʜʫʪ 

ʚʳʩʦʢʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʠ ʨʝʞʫʱʠʝ ʩʚʦʡʩʪʚʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʦʚʨʝʤʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. 
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Илл. 33. Нетравленая и травленная структура кончика клинка  

катара №10 (х200). 
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ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʭʠʤʠʯʝʩʢʦʛʦ ʠ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʢʣʠʥʢʦʚ ʜʝʩʷʪʠ ʠʥʜʠʡʩʢʠʭ ʢʘʪʘʨʦʚ, ʜʘʪʠʨʫʝʤʳʭ 

XVI -XIX  ʚʚ., ʚʳʷʚʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʦʨʫʞʝʡʥʦʛʦ ʢʫʩʪʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂʘʪʘʨʳ ʧʦʜ ʥʦʤʝʨʘʤʠ 1, 2 ʠ 6 ʚʳʢʦʚʘʥʳ ʠʟ ʜʦʵʚʪʝʢʪʦʠʜʥʳʭ 

ʥʠʟʢʦʩʦʨʪʥʳʭ ʩʪʘʣʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʩʳʨʦʜʫʪʥʳʭ ʛʦʨʥʘʭ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʚʳʩʦʪʦʡ ʥʝ ʙʦʣʝʝ ʤʝʪʨʘ, ʚ 

ʜʠʘʤʝʪʨʝ ʦʢʦʣʦ ʧʦʣʫʤʝʪʨʘ, ʬʫʪʝʨʦʚʘʥʥʫʶ ʦʛʥʝʫʧʦʨʥʦʡ ʛʣʠʥʦʡ, ʯʘʩʪʦ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʧʝʩʢʘ ʠ ʠʟʤʝʣʴʯʝʥʥʳʭ ʨʦʛʦʚ ʢʨʫʧʥʦʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʛʥʝʫʧʦʨʘ. ɻʦʨʥ ʨʘʙʦʪʘʣ ʢʘʢ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʡ ʪʷʛʝ, ʪʘʢ ʠ 

ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʥʘʛʥʝʪʘʥʠʠ ʚʦʟʜʫʭʘ ʩ ʧʦʤʦʱʴʶ ʤʝʭʦʚ, ʩʰʠʪʳʭ ʠʟ ʰʢʫʨ 

ʢʨʫʧʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʦʩʣʝ ʨʦʟʞʠʛʘ ʩʣʦʷ ʜʨʝʚʝʩʥʦʛʦ ʫʛʣʷ ʥʘ ʧʦʜʠʥʝ ʚ 

ʩʳʨʦʜʫʪʥʳʡ ʛʦʨʥ ʩʚʝʨʭʫ ʧʦʦʯʝʨʝʜʥʦ ʟʘʛʨʫʞʘʣʠ ʠʟʤʝʣʴʯʝʥʥʫʶ ʨʫʜʫ, 

ʩʦʩʪʦʷʱʫʶ ʠʟ ʛʠʜʨʘʪʦʚ ʦʢʩʠʜʘ ʞʝʣʝʟʘ (III), ʠ ʜʨʝʚʝʩʥʳʡ ʫʛʦʣʴ. ʈʘʩʭʦʜ 

ʜʨʝʚʝʩʥʦʛʦ ʫʛʣʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩʦʩʪʘʚʣʷʣ 10 ʢʛ ʥʘ 1 ʢʛ ʞʝʣʝʟʥʦʡ ʨʫʜʳ. 

ʋʨʦʚʝʥʴ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʛʦʨʥʝ ʜʦʩʪʠʛʘʣ ʧʨʦʮʝʩʩʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʢʩʠʜʘ 

ʞʝʣʝʟʘ ʧʨʠ ʛʦʨʝʥʠʠ ʫʛʣʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʥʘ ʧʦʜʠʥʝ ʦʙʨʘʟʦʚʳʚʘʣʩʷ ʪʚʝʨʜʳʡ 

ʧʦʨʠʩʪʳʡ ʢʦʥʛʣʦʤʝʨʘʪ ʚ ʚʠʜʝ ʢʨʠʮʳ, ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʥʳʡ ʩʠʣʠʢʘʪʘʤʠ, 

ʬʦʩʬʠʜʘʤʠ ʠ ʦʩʪʘʪʢʘʤʠ ʥʝʧʨʦʛʦʨʝʚʰʝʛʦ ʜʨʝʚʝʩʥʦʛʦ ʫʛʣʷ. ʈʘʩʢʘʣʸʥʥʫʶ 

ʩʪʘʣʴʥʫʶ ʢʨʠʮʫ ʠʟʚʣʝʢʘʣʠ ʠʟ ʩʳʨʦʜʫʪʥʦʛʦ ʛʦʨʥʘ ʠ ʧʨʦʢʦʚʳʚʘʣʠ ʜʣʷ 

ʫʧʣʦʪʥʝʥʠʷ ʠ ʯʘʩʪʠʯʥʦʛʦ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʧʨʠʤʝʩʝʡ ʧʝʩʢʘ ʠ ʦʩʪʘʪʢʦʚ 

ʥʝʧʨʦʛʦʨʝʚʰʝʛʦ ʜʨʝʚʝʩʥʦʛʦ ʫʛʣʷ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʩʳʨʦʜʫʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʪʨʸʭ ʪʳʩʷʯ ʣʝʪ ʙʳʣʘ ʜʝʰʝʚʠʟʥʘ ʠ ʙʳʩʪʨʦʪʘ ʧʦʣʫʯʝʥʠʷ 

ʥʠʟʢʦʩʦʨʪʥʦʡ ʜʦʵʚʪʝʢʪʦʠʜʥʦʡ ʩʪʘʣʠ. 

ʂʣʠʥʢʠ ʢʘʪʘʨʦʚ ʧʦʜ ʥʦʤʝʨʘʤʠ 3, 5 ʠ 7 ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʠʟ 

ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʜʦʵʚʪʝʢʪʠʯʝʩʢʠʭ ʙʝʣʳʭ ʯʫʛʫʥʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʦʢʦʣʦ 2,4% 

ʫʛʣʝʨʦʜʘ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʪʠʛʝʣʴʥʦʡ ʧʣʘʚʢʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʣʠʪʝʣʴʥʳʤ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤ ʦʪʞʠʛʦʤ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʘʩʪʠʬʠʢʘʮʠʠ ʩʣʠʪʢʘ-ʚʫʪʮʘ. 

ʇʨʠ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʤʘʪʨʠʯʥʘʷ ʘʫʩʪʝʥʠʪʥʘʷ ʬʘʟʘ ʠʟʙʘʚʣʷʝʪʩʷ 

ʦʪ ʧʝʨʝʠʟʙʳʪʢʘ ʫʛʣʝʨʦʜʘ, ʠ ʜʦʚʦʜʠʪ ʜʦ ʵʚʪʝʢʪʦʠʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʇʦʩʣʝ ʢʦʚʢʠ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʦʛʨʝʚʘ 850 0ʉ ʠ ʢʦʥʮʘ ʜʝʬʦʨʤʘʮʠʠ 650 0ʉ ʠʟʙʳʪʦʯʥʘʷ 

ʬʘʟʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʨʘʟʜʨʦʙʣʝʥʥʳʝ ʵʚʪʝʢʪʠʯʝʩʢʠʝ ʢʘʨʙʠʜʳ 
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ʦʛʨʘʥʝʥʥʦʡ ʬʦʨʤʳ, ʨʘʟʤʝʨʘʤʠ ʦʪ 10 ʤʢʤ ʜʦ 30 ʤʢʤ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚ 

ʩʦʨʙʠʪʥʦʡ ʤʘʪʨʠʮʝ. ʉʪʨʫʢʪʫʨʘ ʠʩʩʣʝʜʫʝʤʳʭ ʢʣʠʥʢʦʚ ʦʪʣʠʯʘʣʘʩʴ ʤʝʞʜʫ ʩʦʙʦʡ 

ʪʦʣʴʢʦ ʙʘʣʣʘʤʠ ʢʘʨʙʠʜʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ (ʧʦ ɻʆʉʊ 5950-2000). ʂʘʪʘʨ  ̄3 

ð ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʘʷ ʧʦʣʦʩʯʘʪʦʩʪʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʦʛʨʘʥʝʥʥʳʭ ʵʚʪʝʢʪʠʯʝʩʢʠʭ 

ʢʘʨʙʠʜʦʚ (ɹʘʣʣ 4). ʂʘʪʘʨ  ̄5 ð ʩʪʨʦʯʝʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʚʪʝʢʪʠʯʝʩʢʠʭ 

ʢʘʨʙʠʜʦʚ (ɹʘʣʣ 3). ʂʘʪʘʨ  ̄7 ð ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʚʪʝʢʪʠʯʝʩʢʠʭ 

ʢʘʨʙʠʜʦʚ (ɹʘʣʣ 1). 

ʂʘʪʘʨʳ ʧʦʜ ʥʦʤʝʨʘʤʠ 4, 8, 9 ʠ 10 ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʥʝʣʝʛʠʨʦʚʘʥʥʳʭ 

ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʪʠʛʝʣʴʥʳʭ ʩʪʘʣʝʡ (1,28-1,88% ʉ) ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʠʤʝʩʠ ʬʦʩʬʦʨʘ (0,06-0,14% P), ʢʦʪʦʨʦʝ ʦʪ 3 ʜʦ 7 ʨʘʟ 

ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʥʝʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʢʣʘʩʩʘ. ʋʟʦʨ ʢʣʠʥʢʘ ˉ 4 ʩʦʟʜʘʥ ʛʣʦʙʫʣʷʨʥʳʤʠ ʢʘʨʙʠʜʘʤʠ 

ʮʝʤʝʥʪʠʪʘ, ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦ ʛʨʘʥʠʮʘʤ ʙʳʚʰʠʭ 

ʘʫʩʪʝʥʠʪʥʳʭ ʟʝʨʝʥ, ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʢʣʠʥʦʢ ʥʝ ʦʙʣʘʜʘʝʪ ʢʣʘʩʩʠʯʝʩʢʦʡ ʙʫʣʘʪʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ (ɹʘʣʣ ˉ 5 ð ʜʝʬʦʨʤʠʨʦʚʘʥʥʘʷ, ʤʝʩʪʘʤʠ ʨʘʟʦʨʚʘʥʥʘʷ ʩʝʪʢʘ 

ʢʘʨʙʠʜʦʚ). ʂʣʠʥʦʢ ʢʘʪʘʨʘ ˉ 8 ʚʳʧʦʣʥʝʥ ʧʦ ʙʫʣʘʪʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠʟ 

ʥʠʟʢʦʩʦʨʪʥʦʡ ʪʠʛʝʣʴʥʦʡ ʩʪʘʣʠ, ʟʘʛʨʷʟʥʸʥʥʦʡ ʩʫʣʴʬʠʜʘʤʠ ʞʝʣʝʟʘ (ɹʘʣʣ 4 ð 

ʢʚʘʟʠʨʘʚʥʦʤʝʨʥʘʷ ʩʣʦʠʩʪʘʷ ʢʘʨʙʠʜʥʘʷ ʧʦʣʦʩʯʘʪʦʩʪʴ). ʀʟʙʳʪʦʯʥʘʷ 

ʢʘʨʙʠʜʥʘʷ ʬʘʟʘ ʢʘʪʘʨʘ ˉ 9 ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʛʨʘʥʠʮʘʤ ʙʳʚʰʠʭ ʘʫʩʪʝʥʠʪʥʳʭ 

ʟʝʨʝʥ ʠ ʚ ʚʠʜʝ ʨʘʟʜʨʦʙʣʝʥʥʳʭ ʯʘʩʪʠʯʝʢ ʚ ʤʝʩʪʘʭ ʚʠʜʤʘʥʰʪʝʪʪʦʚʳʭ ʚʳʜʝʣʝʥʠʡ, 

ʪʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʭʨʫʧʢʠʤ ʩʪʘʣʷʤ ʧʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʥʘ 

ʚʦʟʜʫʭʝ ʩ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʛʨʝʚʘ (ʚʳʰʝ ʪʦʯʢʠ ɸcm ʥʘ 100 0ʉ). 

ʀʟʙʳʪʦʯʥʘʷ ʢʘʨʙʠʜʥʘʷ ʬʘʟʘ ʢʘʪʘʨʘ ˉ 10 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚ ʤʘʪʨʠʮʝ ʤʝʣʢʠʝ ʛʣʦʙʫʣʷʨʥʳʝ ʢʘʨʙʠʜʳ ʮʝʤʝʥʪʠʪʘ (ɹʘʣʣ 1 ð 

ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʨʙʠʜʦʚ). ʉʪʘʣʴ ʢʣʠʥʢʘ ˉ 10 ʷʚʣʷʝʪʩʷ 

ʢʘʯʝʩʪʚʝʥʥʦʡ, ʚʳʧʦʣʥʝʥʘ ʧʦ ʚʩʝʤ ʢʘʥʦʥʘʤ ʩʦʚʨʝʤʝʥʥʦʡ ʧʘʨʘʜʠʛʤʳ ʜʣʷ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʝʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʧʦ ɻʆʉʊ 1435-99. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ ʢʣʠʥʢʠ ʧʦʜ ʥʦʤʝʨʘʤʠ 9 ʠ 10 ʤʦʛʣʠ ʙʳ ʠʤʝʪʴ ʢʣʘʩʩʠʯʝʩʢʫʶ ʙʫʣʘʪʥʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʥʦ ʣʠʙʦ ʤʘʩʪʝʨʘ ʥʝ ʚʣʘʜʝʣʠ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʙʫʣʘʪʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, 

ʣʠʙʦ ʬʘʟʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʢʣʠʥʢʦʚ ʙʳʣʘ ʩʣʫʯʘʡʥʦ ʥʘʨʫʰʝʥʘ ʚ ʧʨʦʮʝʩʩʝ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʨʦʛʨʝʚʘ ʧʦʜ ʢʦʚʢʫ ʠʣʠ ʟʘʢʘʣʢʫ. 
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