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ÞċċČĐþĔĆĝ 

à ďĐþĐĚă čĎĆĀăĂăċę čăĐĎČāĎþĒĆĕăďĈþĝ ēþĎþĈĐă-

ĎĆďĐĆĈþ Ć ċČĀęă Ăþċċęă Č ĊĆċăĎþĉČāĆĕăďĈĆē 

ČďČÿăċċČďĐĝē ĂČĉăĎĆĐČĀ ĈþċĆċČ-ĐĆĊþċďĈČāČ ĂČĉă-

ĎĆĐČĀČāČ ĈČĊčĉăĈďþ (ɓD3kt ) ĔăċĐĎþĉĚċČć Ć ĜāČ-

ĀČďĐČĕċČć ĕþďĐĝē č-ČĀþ èþċĆċ. ñďĐþċČĀĉăċČ, ĕĐČ 

ĂČĉăĎĆĐę ĔăċĐĎþ Ć ĜāČ-ĀČďĐČĈþ čČĉđČďĐĎČĀþ ČĐ-

ĉĆĕþĜĐďĝ ĊăĄĂđ ďČÿČć čČ āĉđÿĆċă ĈĎĆďĐþĉĉĆąþ-

ĔĆĆ čČĎČĂ Ć ďĈČĎČďĐĆ ČďĐęĀþċĆĝ ĎþďčĉþĀþ. íČ-

ĊĆĊČ ěĐČāČ, đďĐþċČĀĉăċþ ąČċþĉĚċČďĐĚ Ā Đăĉþē Ăþć-

ĈČĀČć ďăĎĆĆ, ČÿđďĉČĀĉăċċþĝ  ĎþąĉĆĕċęĊ ēĆĊĆĕă-

ďĈĆĊ ďČďĐþĀČĊ čČĎČĂČČÿĎþąđĜėĆē ĊĆċăĎþĉČĀ. à 

čČĎČĂþē čĎČĆďēČĂĆĉ ÉČĐĐČĈ Đăčĉþ ČĐ ĉăĄþĕăāČ 

ÿČĎĐþ Ĉ ĀĆďĝĕăĊđÙ, ĕĐČ ČÿđďĉþĀĉĆĀþăĐ ąČċþĉĚ-

ċČďĐĚ. 

èĉĜĕăĀęă ďĉČĀþ: 

ČąčċćĎĂĊ, ČĈýĀąċćĈýĄ, ďąďýĊċĉýĀĊĂďąď, ďĂĉ-

ČĂčýďĐčý ćčąĎďýĈĈąĄýēąą, āýÿĈĂĊąĂ, āċĈĂčąďĘ, 

āýĆćą, ČċĈĐċĎďčċÿ çýĊąĊ  

Abstract  

Petrographic characteristics and new data on min -

eralogical characteristics of ro cks of the Kanin -

Timan dolerite complex ( ɓD3kt) in the central and 

southeastern part of the Kanin Peninsula are pre -

sented. Pyroxenes of dolerites correspond in che m-

ical composition: in the center of grains µ to 

augite, and at the edges µ to ferroavgite. Dif fer -

ence between pyroxenes of dolerites from different 

regions of the peninsula is in the pres ence of 

exsolution  in the pyroxenes of dolerites from the 

center of the Kanin Penin sula.  

 Using the Lindsley diagram for determining the 

cryst allization temperature for all studied clino -

pyroxenes, it was found that the central part of 

the crystals crystallized at a temperature from 

1300 to 1000 ÎC, in the marginal part the crystalli-

zation temperature varie d from 1100 to 900 ÎC. 

According to th e Nekvasil diagram, the central 

compositions of the clinopyroxene grains fall into 

the pressure field from 4.3 to 14.3 kbar. The com -

positions of the edge parts of clinopyroxenes corre -

spond to pressure fields of 1 atm. Thus, from the 

grain centers to the edges, a regularity of pressure 

decrease during the crystallization of clinopyro -

xenes and, accordingly, dolerites is ob served. The 

beginning of crystallization of doler ites in the cen -

tral part of the Kanin Peninsula oc curred in deeper 

conditions compa red to the same rocks in the 

southeastern part of the peninsula.  

As a result of studies of the mineral composition 

of the rocks of the complex under study, it was 

found that the dolerites in the center and south -

east of the peninsula differ in the depth of  rock 

crystallization and the rate of melt cooling.  

 

Keywords:   

pyroxene, plagioclase, titanomagnetite, crystalli -

zation temperature, pressure, dolerites, dikes, Ka -

nin Peninsula  
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ɺʚʝʜʝʥʠʝ 

ʂʘʥʠʥ ʂʨʷʞ (ʧʦʣʫʦʩʪʨʦʚ ʂʘʥʠʥ) ʚ̫ʣʷʝʪʩ ̫ʯʘ-
ʩʪʴʶ ʊʠʤʘʥʩʢʦʛʦ ʦʨʦʛʝʥʘ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʚ 
ʜʝʚʦʥʩʢʦʝ ʚʨʝʤʷ ʧʨʦʭʦʜʠʣʠ ʧʨʦʮʝʩʩʳ ʨʠʬʪʦʛʝʥʝʟʘ, 
ʩʦʧʨʦʚʦʞʜʘʝʤʳʝ ʙʘʟʠʪʦʚʳʤ ʤʘʛʤʘʪʠʟʤʦʤ [1ï3]. ʅʘ 
ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʊʠʤʘʥʩʢʦʛʦ ʦʨʦʛʝʥʘ ʫʩʪʘʥʦʚʣʝʥʳ 
ʙʘʟʘʣɹʪʦʚʳʝ ʧʦʢʨʦʚʳ ʠ ʜʘʡʢʠ ʜʦʣʝʨʠʪʦʚ, ʚʳʜʝʣʷ-
ʝʤʳʝ ʚ ʩʦʩʪʘʚʝ ʢʘʥʠʥʦ-ʪʠʤʘʥʩʢʦʛʦ ʜʦʣʝʨʠʪʦʚʦʛʦ 
ʢʦʤʧʣʝʢʩʘ (ɓD3kt) [4]. ɸʙʩʦʣʶʪʥʳʡ ʚʦʟʨʘʩʪ ʵʪʦʛʦ 
ʢʦʤʧʣʝʢʩʘ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦ ʙʘʟʘʣʴʪʘʤ ɺʝʞʘ-ʁɺʦ-
ʨ ʢrʚʠʥʩʢʦʛʦ ʧʦʢʨʦʚʘ ʉʨʝʜʥʝʛʦ ʊʠʤʘʥʘ, ʩʦʩʪʘʚʣʷʝʪ 
389Ñ8 ʤʣʥ ʣʝʪ [5]. ɸ.ɹ. ʄʘʢʝʝʚʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ [6] 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʛʤʘʪʠʪʳ ʊʠʤʘʥʘ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟ-
ʥʦʛʣʫʙʠʥʥʳʤ, ʨʘʟʥʦʬʘʮʠʘʣʴʥʳʤ, ʢʨʘʡʥʝ ʥʝʨʘʚʥʦ-
ʚʝʩʥʳʤ ʧʦʨʦʜʘʤ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʧʦʩʪʦ-
ʷʥʩʪʚʦʤ ʩʦʩʪʘʚʘ, ʨʘʟʣʠʯʠʷʤʠ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʭ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʚʪʦʨʠʯʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʯʪʦ ʤʦ-
ʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʣʘʚʣʝʥʠʷ ʠ 
ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʦʨʦʜ [7]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧ-ʦʚʘ ʂʘʥʠʥ ʧʝʨʠʦʜʳ ʤʘʛʤʘ-
ʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʰʣʠʩʴ ʥʘ ʧʦʟʜʥʠʡ ʧʨʦʪʝʨʦ-
ʟʦʡ ʠ ʧʘʣʝʦʟʦʡ [8,1,3,9]. ʄʘʛʤʘʪʠʪʳ ʧʦʟʜʥʝʛʦ ʧʨʦʪʝ-
ʨʦʟʦʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʘʜʦʣʝʨʠʪʘʤʠ, ʤʦʥʮʦʥʠ-
ʪʘʤʠ, ʜʚʫʩʣʶʜʷʥʳʤʠ ʛʨʘʥʠʪʘʤʠ, ʧʝʛʤʘʪʠʪʘʤʠ ʠ ʱʝ-
ʣʦʯʥʳʤʠ ʛʘʙʙʨʦʠʜʘʤʠ, ʧʦʜʨʦʙʥʳʝ ʜʘʥʥʳʝ ʧʦ ʠʭ 
ʛʝʦʣʦʛʠʠ, ʩʦʩʪʘʚʫ ʠ ʚʦʟʨʘʩʪʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʷʜʝ 
ʧʫʙʣʠʢʘʮʠʡ [8,10,11]. ʈʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʧʦʨʦʜʳ 
ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ, ʘ ʠʤʝʥʥʦ ʧʦʟʜʥʝʜʝʚʦʥʩʢʠʝ ʜʦ-
ʣʝʨʠʪʳ ʠ ʙʘʟʘʣʴʪʳ ʧʦʣʫʦʩʪʨʦʚʘ, ʦʪʥʦʩʷʱʠʝʩʷ, ʢʘʢ 
ʠ ʥʘ ʊʠʤʘʥʝ, ʢ ʢʘʥʠʥʦ-ʪʠʤʘʥʩʢʦʤʫ ʜʦʣʝʨʠʪʦʚʦʤʫ 
ʢʦʤʧʣʝʢʩʫ (ɓD3kt), ʤʝʥʝʝ ʠʟʫʯʝʥʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʵʪʠ ʧʦʨʦʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʪʨʘʧʧʦʚʦʡ ʬʦʨʤʘʮʠʠ ʠ ʧʦ 
ʥʠʤ ʝʱʝ ʚ 70-ʭ ʛʛ. ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʧʦʣʫʯʝʥʳ 
ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʜʘʥʥʳʝ ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʪ 
378 ʜʦ 288 ʤʣʥ ʣʝʪ [4]. ʇʦʜʨʦʙʥʘʷ ʚʝʱʝʩʪʚʝʥʥʘʷ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʪʠʭ ʧʦʨʦʜ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ 
ʦʪʩʫʪʩʪʚʫʝʪ ʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ 
ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ɺ ʭʦʜʝ ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ ʚ 2018ï
2019 ʛʛ. ʚ ʩʦʩʪʘʚʝ ʂʘʥʠʥʩʢʦʡ ʧʘʨʪʠʠ ɺʉɽɻɽʀ ʧʦʜ 
ʨʫʢʦʚʦʜʩʪʚʦʤ ɼ.ɺ. ɿʘʨʭʠʜʟʝ ʠ ɸ.ʉ. ɹʫʢʘʩcʘ ʥʘʤʠ 
ʦʧʨʦʙʦʚʘʥʳ ʜʘʡʢʠ ʜʦʣʝʨʠʪʦʚ ʠ ʧʦʢʨʦʚʳ ʙʘʟʘʣʴʪʦʚ 
ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʧ-ʦʚʘ ʂʘʥʠʥ.  

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʛʝʦ-
ʣʦʛʠʯʝʩʢʦʝ ʠ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʜʦʣʝʨʠ-
ʪʦʚ ʧ-ʦʚʘ ʂʘʥʠʥ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʜʘʥʥʳʭ ʦ 
ʤʠʥʝʨʘʣʴʥʦʤ ʩʦʩʪʘʚʝ ʠ ʫʩʣʦʚʠʷʭ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 
ʠʟʫʯʘʝʤʳʭ ʧʦʨʦʜ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ  
 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʜʦʣʝʨʠʪʳ 
ʢʘʥʠʥʦ-ʪʠʤʘʥʩʢʦʛʦ ʛʠʧʘʙʠʩʩʘʣʴʥʦʛʦ ʜʦʣʝʨʠʪʦʚʦʛʦ 
ʢʦʤʧʣʝʢʩʘ, ʦʪʦʙʨʘʥʥʳʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʠ ʥʘ 
ʶʛʦ-ʚʦʩʪʦʢʝ ʧ-ʦʚʘ ʂʘʥʠʥ. ʆʧʠʩʘʥʠʝ ʠ ʬʦʪʦʛʨʘʬʠʨʦ-
ʚʘʥʠʝ ʰʣʠʬʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʤ 
ʤʠʢʨʦʩʢʦʧʝ Olympus BX51, ʩʦʩʪʘʚ ʤʠʥʝʨʘʣʦʚ ʠ ʨʘʩ-
ʪʨʦʚʳʝ ʩʥʠʤʢʠ ʧʦʣʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ ʩʢʘʥʠʨʫʶʱʝʛʦ 
ʤʠʢʨʦʩʢʦʧʘ Tescom Vega 3 LMN ʩ ʵʥʝʨʛʦʜʠʩʧʝʨʩ-
ʥʳʤ ʩʧʝʢʪʨʦʤʝʪʨʦʤ X-Max (ʘʥʘʣʠʪʠʢʠ: ɽ.ʄ. ʊʨʦʧʥʠ-
ʢʦʚ, ɸ.ʉ. ʐʫʡʩʢʠʡ) ʚ ʎʂʇ çɻʝʦʥʘʫʢʘè ʀʥʩʪʠʪʫʪʘ 
ʛʝʦʣʦʛʠʠ ʌʀʎ ʂʦʤʠ ʅʎ ʋʨʆ ʈɸʅ. ʈʘʩʯʝʪ ʪʝʤʧʝʨʘ-
ʪʫʨ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʠʨʦʢʩʝʥʦʚ ʜʦʣʝʨʠʪʦʚ ʙʳʣ ʚr -
ʧʦʣʥʝʥ ʧʦ ʤʝʪʦʜʠʢʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʃʠʥʜʩʣʠ [12]. 
ɼʘʚʣʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʨʠʩʪʘʣʣʠʟʦʚʘʣʠʩʴ ʧʠʨʦʢ-

ʩʝʥʳ, ʨʘʩʩʯʠʪʘʥʦ ʥʘ ʦʩʥʦʚʝ ʜʠʘʛʨʘʤʤʳ ʚʣʠʷʥʠʷ 
ʜʘʚʣʝʥʠʷ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʢʘʪʠʦʥʦʚ Al ʠ Ti [13]. 

 

ɻʝʦʣʦʛʠʷ ʠ ʧʝʪʨʦʛʨʘʬʠʷ 
 

ʅʘ ʧ-ʦʚʝ ʂʘʥʠʥ ʢʘʥʠʥʦ-ʪʠʤʘʥʩʢʠʡ ʢʦʤʧʣʝʢʩ 
ʧʨʝʜʩʪʘʚʣʝʥ ʠʥʪʨʫʟʠʚʥʳʤʠ ʜʘʡʢʘʤʠ ʜʦʣʝʨʠʪʦʚ ʠ 
ʪʝʣʘʤʠ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʭ ʙʘʟʘʣʴʪʦʚ, ʨʘʩʧʦʣʦʞʝʥ-
ʥʳʤʠ ʚ ʦʩʥʦʚʥʦʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ (ʨʝʢʠ ɻʦʨʝ-
ʣʘʷ, ʊʘʣʴʙʝʡ, ʇʘʜʣʝʡ, ʄʝʥʩʝʡʷʭʘ, ʄʫʨʩʝʷʭʘ) ʠ ʯʘʩ-
ʪʠʯʥʦ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʧʦʣʫʦʩʪʨʦʚʘ (ʧʦʙʝʨʝʞʴʝ ʏʝʰ-
ʩʢʦʡ ʛʫʙʳ, ʙʘʩʩʝʡʥ ʨ. ɹ. ʆʡʚʘ, ʨ. ʅʝʤʘʟʷʤʘʷʭʘ) 
(ʨʠʩ.1). 

ɼʦʣʝʨʠʪʳ ʢʦʤʧʣʝʢʩʘ ʦʙʨʘʟʫʶʪ ʜʘʡʢʠ, ʩʝʢʫ-
ʱʠʝ ʨʠʬʝʡʩʢʠʝ ʩʣʘʥʮʳ. ʄʦʱʥʦʩʪʴ ʪʝʣ 2ï10 ʤ, ʨʝʜ-
ʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʜʘʡʢʠ, ʜʦʩʪʠʛʘʶʱʠʝ 50 ʤ (ʨ. ʇʘʜ-
ʣʝʡ, ʨ. ʊʘʣʴʙʝʡ). ʇʦ ʜʘʥʥʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʠʭ 
ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʦ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ 
ʢʠʣʦʤʝʪʨʦʚ [4], ʧʨʦʩʪʠʨʘʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 
ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʝ, ʨʝʞʝ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ (ʨʠʩ. 2). 
ʎʚʝʪ ʧʦʨʦʜʳ ʪʝʤʥʦ-ʩʝʨʳʡ, ʛʦʣʫʙʦʚʘʪʦ- ʠʣʠ ʟʝʣʝʥʦ-
ʚʘʪʦ-ʩʝʨʳʡ. 

ɺ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʜʦʣʝʨʠʪʦʚ ʚʳ-
ʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʇʦ ʨʘʟʤʝʨʥʦʩʪʠ 
ʟʝʨʝʥ ʩʪʨʫʢʪʫʨʘ ʜʦʣʝʨʠʪʦʚ ʜʝʣʠʪʩʷ ʥʘ ʪʦʥʢʦ- (0,25 
ð 0,6 ʤʤ) ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʫʶ (1,0 ð 1,5 ʤʤ). ʊʝʢ-
ʩʪʫʨʘ ʧʦʨʦʜ ʯʘʱʝ ʚʩʝʛʦ ʤʘʩʩʠʚʥʘʷ, ʚ ʝʜʠʥʠʯʥʳʭ 
ʩʣʫʯʘʷʭ ʤʠʥʜʘʣʝʢʘʤʝʥʥʘʷ. ʄʠʥʜʘʣʠʥʳ ʤʝʣʢʠʝ (ʜʦ 
1 ʤʤ), ʟʦʥʘʣʴʥʳʝ, ʚʳʧʦʣʥʝʥʳ ʩʠʜʝʨʠʪʦʤ, ʢʘʣʴʮʠ-
ʪʦʤ ʠ ʢʚʘʨʮʝʤ. ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʧʦʨʦʜ ʦʬʠʪʦʚʘʷ 
(ʨʠʩ. 3), ʨʝʞʝ ʧʦʨʬʠʨʦʚʘʷ (ʨʠʩ. 3 ʝ), ʧʦʡʢʠʣʦʦʬʠ-
ʪʦʚʘʷ (ʨʠʩ. 3 ʘ). ʈʝʜʢʠʝ ʧʦʨʬʠʨʦʚʳʝ ʚʢʨʘʧʣʝʥʥʠʢʠ 
(ʜʦ 1,8 ʤʤ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝ ʟʦʥʘʣʴʥʳʤʠ ʣʝʡʩʪʘʤʠ 
ʧʣʘʛʠʦʢʣʘʟʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦ-
ʩʪʘʚʫ ʙʠʪʦʚʥʠʪʫ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʧʦʨʦʜʳ ʩʣʦʞʝʥʘ 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʦʥʘʣʴʥʳʤʠ ʢʣʠʥʦʧʠʨʦʢʩʝʥʘʤʠ ʠ 
ʧʣʘʛʠʦʢʣʘʟʘʤʠ. ʇʣʘʛʠʦʢʣʘʟ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ 
ʣʝʡʩʪ ʨʘʟʤʝʨʦʤ ʦʪ 0,5 ʜʦ 1,5 ʤʤ, ʯʘʩʪʦ ʥʘʙʣʶʜʘ-
ʝʪʩʷ ʟʘʤʝʱʝʥʠʝ ʤʠʥʝʨʘʣʘ ʧʦʟʜʥʠʤ ʘʣʴʙʠʪʦʤ ʠʣʠ 
ʦʣʠʛʦʢʣʘʟʦʤ. ʂʣʠʥʦʧʠʨʦʢʩʝʥ ʧʨʝʜʩʪʘʚʣʝʥ ʢʩʝʥʦ-
ʤʦʨʬʥʳʤʠ, ʨʝʞʝ ʛʠʧʠʜʠʦʤʦʨʬʥʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ, 
ʨʘʟʤʝʨʦʤ ʦʪ 0,25 ʜʦ 1,5 ʤʤ. ʄʠʥʝʨʘʣ ʧʣʝʦʭʨʦʠʨʫʝʪ 
ʚ ʙʝʣʳʭ, ʞʝʣʪʳʭ ʠ ʙʝʞʝʚʳʭ ʪʦʥʘʭ, ʫʛʦʣ ʧʦʛʘʩʘʥʠʷ 
ʩʦʩʪʘʚʣʷʝʪ 40Á. 

 ɹʦʣʴʰʠʥʩʪʚʦ ʜʘʝʢ ʜʦʚʦʣʴʥʦ ʤʦʥʦʪʦʥʥʳ ʚ 
ʩʪʨʫʢʪʫʨʥʦʤ ʧʣʘʥʝ. ʏʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʤʝʣʢʦ-
ʟʝʨʥʠʩʪʳʝ ʧʦʨʦʜʳ, ʨʝʞʝ ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ, ʠʥʦʛʜʘ 
ʥʘʙʣʶʜʘʝʪʩʷ ʟʦʥʘʣʴʥʦʩʪʴ ʚ ʚʠʜʝ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟ-
ʤʝʨʥʦʩʪʠ ʟʝʨʝʥ ʦʪ ʦʜʥʦʛʦ ʢʨʘʷ ʢ ʜʨʫʛʦʤʫ. ɺ ʥʝʢʦʪʦ-
ʨʳʭ ʜʘʡʢʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʤʠʥʜʘʣʠʥʳ ʩ ʦʜʥʦʛʦ ʢʨʘʷ 
ʪʝʣʘ. ɺ ʮʝʣʦʤ ʜʦʣʝʨʠʪʳ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʶʛʦ-ʚʦʩʪʦʯ-
ʥʦʡ ʯʘʩʪʷʭ ʧ-ʦʚʘ ʂʘʥʠʥ ʩʭʦʞʠ ʤʝʞʜʫ ʩʦʙʦʡ, ʦʥʠ 
ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ (ʨʠʩ. 3 ʘ, ʙ), ʤʝʣ-
ʢʦʟʝʨʥʠʩʪʳʝ (ʨʠʩ. 3 ʚ, ʛ), ʩ ʚʢʨʘʧʣʝʥʥʠʢʘʤʠ ʧʣʘʛʠ-
ʦʢʣʘʟʘ (ʨʠʩ. 3 ʝ), ʩ ʤʠʥʜʘʣʠʥʘʤʠ (ʨʠʩ. 3 ʜ) ʠ ʧʦʜ-
ʚʝʨʞʝʥʥʳʝ ʚʳʚʝʪʨʠʚʘʥʠʶ (ʨʠʩ. 3 ʚ, ʛ). 

ɼʣʷ ʜʦʣʝʨʠʪʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 
ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

ɺ ʧʣʘʛʠʦʢʣʘʟʘʭ ʜʦʣʝʨʠʪʦʚ ʢʘʢ ʮʝʥʪʨʘʣʴʥʦʡ 
ʯʘʩʪʠ ʧʦʣʫʦʩʪʨʦʚʘ, ʪʘʢ ʠ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ, ʮʝʥʪʨʳ 
ʧʣʘʛʠʦʢʣʘʟʦʚ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʦʦʪʚʝʪʩʪ-
ʚʫʶʪ ʣʘʙʨʘʜʦʨʫ An50-69, ʚ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ʙʠʪʦʚ-
ʥʠʪʫ An70-72, ʙʣʠʞʝ ʢ ʢʨʘʶ ʩʦʩʪʘʚ ʤʝʥʷʝʪʩʷ ʥʘ ʙʦʣʝʝ  




