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ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʧʦʜʭʦʜʳ ʢ ʜʦʣʛʦʩʨʦʯʥʦʤʫ ʧʨʦʛʥʦʟʫ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʩʚʷʟʠ 
ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʦʙʦʩʥʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ ʜʦʣʛʦʞʠʚʫʱʠʭ ʨʘʜʠʦ-
ʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ. ʅʝʦʙʭʦʜʠʤʳʡ ʧʝʨʠʦʜ ʧʨʦʛʥʦʟʘ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʪʦʪ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʝʥ ʚ ʢʦʤʧ-
ʣʝʢʪʝ ʢʘʨʪ ʦʙʱʝʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʆʉʈ-97). ʇʝʨʚʦʝ ʚ 
ʈʌ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʭʨʘʥʠʣʠʱʝ ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʪʴ ʚ ʅʠʞʥʝʢʘʥʩʢʦʤ ʛʨʘʥʠʪʥʦʤ ʤʘʩʩʠʚʝ ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ 
ʢʨʘʝ. ʕʪʦʪ ʨʘʡʦʥ ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʠʧʣʠʪʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ ʠ ʧʨʠ ʵʪʦʤ ʦʪʣʠʯʘʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ 
ʩʝʡʩʤʠʯʥʦʩʪʴʶ. ʉʪʘʪʴʷ ʩʫʤʤʠʨʫʝʪ ʘʥʘʣʠʟ ʠʟʚʝʩʪʥʳʭ ʵʤʧʠʨʠʯʝʩʢʠʭ ʦʙʦʙʱʝʥʠʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦ-
ʞʝʥʠʡ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʧʨʦʛʥʦʟʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ. ʈʝʘʣʴʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʧʦʩʪʦ-
ʷʥʥʦ ʥʘʨʫʰʘʶʪ ʧʨʦʛʥʦʟʥʳʝ ʦʮʝʥʢʠ ʜʘʞʝ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʭ ʦʪʨʝʟʢʘʭ ʚʨʝʤʝʥʠ. ʕʪʠ ʠ ʜʨʫʛʠʝ 
ʘʨʛʫʤʝʥʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʛʠʧʦʪʝʟʘ ʦ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʷʚʣʷʶʱʘʷʩʷ 
ʩʝʛʦʜʥʷ ʦʩʥʦʚʦʡ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ, ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʫʶ ʚʦ ʚʨʝʤʝʥʠ ʧʨʠʤʝʥʠ-
ʤʦʩʪʴ. ʇʨʦʛʥʦʟ ʚʥʫʪʨʠʧʣʠʪʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʦʩʦʙʝʥʥʦ ʥʝʦʧʨʝʜʝʣʝʥʝʥ ʠʟ-ʟʘ ʥʝʷʩʥʦʩʪʠ ʧʨʠʯʠʥ, ʬʦʨ-
ʤʠʨʫʶʱʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʪʘʢʠʭ ʨʘʡʦʥʘʭ. ʂʦʨʦʪʢʠʡ ʛʦʨʠʟʦʥʪ ʧʨʦʛʥʦʟʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ, ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ ʥʝʣʠʥʝʡʥʦʩʪʴʶ ʩʝʡʩʤʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʢʘʯʝʩʪ-
ʚʝ ʥʘʫʯʥʦʡ ʦʩʥʦʚʳ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʨʘʡʦʥʘʭ, ʚʳʙʨʘʥʥʳʭ ʜʣʷ ʛʝʦʣʦʛʠ-
ʯʝʩʢʠʭ ʭʨʘʥʠʣʠʱ ʜʦʣʛʦʞʠʚʫʱʠʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʤʦʞʥʦ ʦʪʨʘʟʠʪʴ ʚ ʤʦʜʝʣʷʭ ʤʠʛʨʘʮʠʠ ʩʝʡ-
ʩʤʦʘʢʪʠʚʥʳʭ ʛʨʘʥʠʮ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʚʥʫʪʨʠʧʣʠʪʥʳʭ 
ʦʙʣʘʩʪʷʭ.

ʉʝʡʩʤʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ, ʜʦʣʛʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ, ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʦʪʭʦʜʳ, ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʠʟʦʣʷʮʠʷ, 
ʙʝʟʦʧʘʩʥʦʩʪʴ.

LONG-TERM PREDICTION FOR SEISMIC HAZARD FOR RADIOACTIVE WASTE DISPOSAL

B.T. Kochkin and V.A. Petrov
We consider possible approaches to the long-term prediction for seismic hazard in relation to the practical 

need for the safety of geological disposal of long-lived radioactive waste. The required period of prediction sig-
niýcantly exceeds the one reþected in the set of maps of General Seismic Zoning of the territory of the Russian 
Federation (GSZ-97). The ýrst geological repository in Russia is planned to be set up in the Nizhnii Kan granite 
massif in the Krasnoyarsk Krai. This region is an intraplate territory with a relatively high seismic activity. We 
summarize the analysis of the known empirical generalizations and theoretical principles underlying the seismic 
hazard prediction. Real seismic events constantly violate forward-looking statements even for relatively short 
periods of time. These and other arguments suggest that the hypothesis of stationarity of the seismic regime, 
which is the basis of long-term prediction today, has limited and uncertain applicability in time. Intraplate 
earthquake prediction is especially uncertain because of the uncertainty in the factor responsible for generating 
tectonic stresses in these regions. The short horizon of the prediction, based on statistical methods, can be at-
tributed to the nonlinearity of seismic geodynamic processes. Fundamental laws of tectonic processes should be 
used as the scientiýc basis for long-term predictions for seismic hazard at the sites chosen for geological disposal 
of long-lived radioactive waste. These processes can be reþected in models for the migration of the seismically 
active boundaries of lithospheric plates and the occurrence of seismic activity in intraplate regions.

Seismic hazard, long-term prediction, radioactive waste, geological disposal, safety 

Вɺɽɼɽʅʀɽ

ʇʨʦʛʥʦʟ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʧʨʦʛʥʦʟʥʳʭ ʢʘʨʪ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ð ʧʨʦʙʣʝʤʘ, ʥʝ 
ʥʘʰʝʜʰʘʷ ʩʚʦʝʛʦ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ.

ʇʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ, ʥʘ ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʦʛʥʦʟ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 
ʦʙʳʯʥʦ ʚʳʜʝʣʷʶʪ ʧʨʦʛʥʦʟʳ ʜʦʣʛʦʩʨʦʯʥʳʝ, ʩʨʝʜʥʝʩʨʦʯʥʳʝ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʝ [ʉʦʙʦʣʝʚ, 1993]. ʂʘʞʜʳʡ 
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ʠʟ ʥʠʭ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʦʙʩʪʚʝʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʷʭ ʠ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʧʨʘʚʠʣʘʭ ʦʙʨʘʙʦʪ-
ʢʠ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ.

ʉʦʛʣʘʩʥʦ ʤʥʝʥʠʷʤ ʵʢʩʧʝʨʪʦʚ, ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʨʦʛʥʦʟʳ, ʤʝʥʝʝ ð ʩʨʝʜʥʝʩʨʦʯ-
ʥʳʝ ʠ ʝʱʝ ʤʝʥʴʰʝ ʢʨʘʪʢʦʩʨʦʯʥʳʝ [ʄʦʛʠ, 1988; ʉʦʙʦʣʝʚ, 1993]. ʏʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʝʝ ʧʝʨʠʦʜ ʧʨʦʛʥʦʟʘ, 
ʪʝʤ ʙʦʣʝʝ ʵʪʦ ʧʨʦʛʥʦʟ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʮʝʣʦʤ ʜʣʷ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ, ʘ ʥʝ ʧʨʦʛʥʦʟ ʢʦʥʢʨʝʪʥʦʛʦ 
ʩʦʙʳʪʠʷ. ɿʜʝʩʴ ʫʤʝʩʪʥʘ ʘʥʘʣʦʛʠʷ ʩ ʧʨʦʛʥʦʟʦʤ ʢʣʠʤʘʪʘ ʠ ʧʦʛʦʜʳ. ʂʣʠʤʘʪ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦ ʧʨʦʛʥʦʟʠʨʫ-
ʝʪʩʷ ʥʘ ʚʝʩʴʤʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʧʝʨʠʦʜʳ, ʧʨʘʚʜʘ ʩ ʧʦʪʝʨʝʡ ʢʦʥʢʨʝʪʥʦʩʪʠ ʚ ʫʢʘʟʘʥʠʠ ʚʨʝʤʝʥʠ ʠ ʤʝʩʪʘ 
ʥʘʩʪʫʧʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʦʙʳʪʠʡ.

ɼʣʷ ʮʝʣʝʡ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʩʦʩʪʘʚʣʷʶʪʩʷ ʢʘʨʪʳ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ. ʂʘʨʪʳ ʩʝʡʩʤʠ-
ʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʉʉʉʈ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʚ ʧʨʦʰʣʳʝ ʛʦʜʳ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ 
ʦʢʘʟʳʚʘʣʠʩʴ ʥʝʘʜʝʢʚʘʪʥʳʤʠ ʨʝʘʣʴʥʳʤ ʧʨʠʨʦʜʥʳʤ ʫʩʣʦʚʠʷʤ. ʉʫʱʝʩʪʚʝʥʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʜʝʪʘʣʠʟʘʮʠʠ ʠ 
ʫʪʦʯʥʝʥʠʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʦʩʣʝʜʥʝʤ ʢʦʤʧʣʝʢʪʝ ʢʘʨʪ ʆʉʈ-
97. ʅʦ ʠ ʟʜʝʩʴ ʚʦʟʥʠʢʘʝʪ ʮʝʣʳʡ ʨʷʜ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʧʨʦʛʥʦʟʘ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴ-
ʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ [ʄʦʨʦʟʦʚ ʠ ʜʨ., 2001; ʉʝʡʩʤʦʪʝʢʪʦʥʠʢʘé, 2009].

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʧʨʝʜʩʢʘʟʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʫ-
ʶʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʧʝʨʠʦʜʘʤ ʚʨʝʤʝʥʠ, ʧʨʠʪʦʤ, ʯʪʦ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʘʢʠʭ ʧʨʦʛʥʦʟʘʭ ʩʫʱʝʩʪʚʫʝʪ ʠ ʩʚʷ-
ʟʘʥʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʠʟʦʣʷʮʠʠ ʨʘʜʠʦʘʢ-
ʪʠʚʥʳʭ ʦʪʭʦʜʦʚ (ʈɸʆ), ʩʦʜʝʨʞʘʱʠʭ ʜʦʣʛʦʞʠʚʫʱʠʝ ʨʘʜʠʦʥʫʢʣʠʜʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʦʩʩʠʡʩʢʠʭ 
ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʢʦʪʦʨʳʝ ʚ ʮʝʣʦʤ ʩʣʝʜʫʶʪ ʦʙʱʝʧʨʠʥʷʪʳʤ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ ʨʝʢʦ-
ʤʝʥʜʘʮʠʷʤ, ʟʘʢʨʝʧʣʝʥʦ ʪʨʝʙʦʚʘʥʠʝ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʜʝʞʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʭʨʘ-
ʥʠʣʠʱʘ ʠ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʥʘ ʧʝʨʠʦʜ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʠʟʦʣʠʨʫʝʤʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ [ɿʘʭʦʨʦ-
ʥʝʥʠʝé, 2004]. ɼʣʷ ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʠ ʦʪʨʘʙʦʪʘʚʰʝʛʦ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ (ɺɸʆ ʠ ʆʗʊ) ʠ ʜʨʫʛʠʭ 
ʚʠʜʦʚ ʈɸʆ, ʩʦʜʝʨʞʘʱʠʭ ʜʦʣʛʦʞʠʚʫʱʠʝ ʨʘʜʠʦʥʫʢʣʠʜʳ, ʧʝʨʠʦʜ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʠʟʤʝʨʷʝʪʩʷ 
ʤʠʣʣʠʦʥʘʤʠ ʣʝʪ. ʇʨʦʛʥʦʟ, ʚʳʧʦʣʥʷʝʤʳʡ ʜʣʷ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʘʪʦʤʥʳʝ ʩʪʘʥʮʠʠ ʠ 
ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʟʘʭʦʨʦʥʝʥʠʷ, ʩ ʧʨʠʝʤʣʝʤʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʝ ʧʨʝʚʳʰʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʙʘʣʣʴʥʦʩʪʠ 
ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʧʝʨʠʦʜ 10 000 ʣʝʪ ʠ ʦʧʠʨʘʝʪʩʷ ʥʘ [ʂʘʨʪʘ ʆʉʈ-97D]. ʆʜʥʘʢʦ ʩʪʘʙʠʣʴʥʦʩʪʴ ʛʝʦʣʦʛʠ-
ʯʝʩʢʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʜʝʞʥʦʩʪʴ ʩʠʩʪʝʤʳ ʠʟʦʣʷʮʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʨʦʢʘ 
ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʦʣʛʦʞʠʚʫʱʠʭ ʈɸʆ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʮʝʥʠʚʘʪʴ ʥʘ ʚʝʩʴ ʵʪʦʪ ʩʨʦʢ [Consider-
ingé, 2009; Methodsé, 2012; ʂʦʯʢʠʥ, 2013]. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʘʭ 
ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʥʘ ʧʝʨʠʦʜʳ ʚ ʩʦʪʥʠ ʪʳʩʷʯ ʠ ʤʠʣʣʠʦʥʳ ʣʝʪ ʠ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦʙ ʠʥʩʪʨʫʤʝʥʪʘʭ 
ʧʨʦʛʥʦʟʘ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʩʪʦʣʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʧʝʨʠʦʜʳ. ɼʘʞʝ ʧʦ ʛʝʦʣʦʛʠʯʝʩ-
ʢʠʤ ʤʝʨʢʘʤ ʵʪʠ ʧʨʦʛʥʦʟʳ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʢ ʩʚʝʨʭʜʦʣʛʦʩʨʦʯʥʳʤ ʠ ʦʧʨʝʜʝʣʠʪʴ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʠʭ 
ʩʦʩʪʘʚʣʝʥʠʷ ð ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʩʪʘʪʴʠ.
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ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʠʟʦʣʷʮʠʷ ʈɸʆ ð ʪʝʭʥʦʣʦʛʠʷ, ʧʨʠʟʚʘʥʥʘʷ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ ʥʘʩʝʣʝʥʠʷ 
ʠ ʙʠʦʩʬʝʨʳ ʦʪ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ [Falck, Nilsson, 2009]. ʊʘʢʦʝ ʨʘʟʤʝʱʝʥʠʝ ʧʣʘʥʠʨʫʝʪʩʷ ʦʩʫ-
ʱʝʩʪʚʣʷʪʴ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ (ʭʨʘʥʠʣʠʱʘʭ), ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʩʠʩʪʝʤʦʡ ʤʥʦʛʦʙʘʨʴ-
ʝʨʥʦʡ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʤʘʪʨʠʮʘ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʨʘ-
ʜʠʦʥʫʢʣʠʜʳ. ʆʥʘ ʫʧʘʢʦʚʳʚʘʝʪʩʷ ʚ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʢʘʥʠʩʪʨʫ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʠʟʠʯʝʩʢʫʶ 
ʠʟʦʣʷʮʠʶ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʦʪ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʟʘʭʦʨʦʥʝʥʠʷ. ɻʣʠʥʠʩʪʳʝ ʟʘʧʦʣʥʠʪʝʣʠ 
ʢʘʤʝʨ ʠ ʪʦʥʥʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʨʙʮʠʦʥʥʦʛʦ ʟʘʤʝʜʣʝʥʠʷ ʫʪʝʯʢʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʠʟ-ʟʘ ʥʝʠʟʙʝʞʥʦʡ 
ʢʦʨʨʦʟʠʠ ʢʘʥʠʩʪʨ. ʇʦʩʣʝʜʥʠʡ ʙʘʨʴʝʨ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ð ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ. ʆʥʘ ʧʨʠʟʚʘʥʘ ʤʠʥʠʤʠʟʠ-
ʨʦʚʘʪʴ ʨʘʩʩʝʠʚʘʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʘʩʥʦʩʪʴ.

ɿʘ ʤʠʣʣʠʦʥʳ ʣʝʪ ʚ ʭʨʘʥʠʣʠʱʝ ʠ ʝʛʦ ʦʢʨʫʞʝʥʠʠ ʧʨʦʠʟʦʡʜʫʪ ʨʘʟʣʠʯʥʳʝ ʩʦʙʳʪʠʷ ʠ ʧʨʦʮʝʩʩʳ, ʩʢʦ-
ʨʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢ ʦʧʘʩʥʳʤ 
ʧʨʦʮʝʩʩʘʤ, ʩʧʦʩʦʙʥʳʤ ʥʘʨʫʰʠʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠʟʦʣʠʨʫʶʱʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠ ʜʝʬʦʨʤʠʨʦʚʘʪʴ 
ʠʥʞʝʥʝʨʥʳʝ ʙʘʨʴʝʨʳ, ʦʪʥʦʩʷʪʩʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʥʝ ʪʦʣʴʢʦ ʚʜʦʣʴ ʘʢʪʠʚʥʳʭ 
ʦʢʨʘʠʥ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʠʪ, ʥʦ ʠ ʚʦ ʚʥʫʪʨʠʧʣʠʪʥʳʭ ʙʣʦʢʘʭ [Stein, 2007].

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʭʨʘʥʠʣʠʱʘ ʣʫʯʰʝ ʚʩʝʛʦ ʚʳʙʠʨʘʪʴ ʨʘʡʦʥʳ, ʜʣʷ 
ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʘ ʥʠʟʢʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ ʠ ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʫʶʪ ʘʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ. ʆʜʥʘʢʦ ʝʩʣʠ ʨʘʡʦʥ 
ʚʩʝ-ʪʘʢʠ ʦʢʘʟʘʣʩʷ ʩʝʡʩʤʦʦʧʘʩʥʳʤ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʩ ʧʣʦʱʘʜʢʦʡ ʜʣʷ ʨʦʩʩʠʡʩʢʦʛʦ ʭʨʘʥʠʣʠʱʘ ʚ ʂʨʘʩʥʦʷʨʩ-
ʢʦʤ ʢʨʘʝ [ʃʦʙʘʥʦʚ ʠ ʜʨ., 2011], ʪʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʪʦʯʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʘ ʠʭ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʜʩʢʘʟʘʥʘ ʥʘ ʚʝʩʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʡ ʧʝʨʠʦʜ. ʉʝʡʩʤʠʯʝʩʢʘʷ 
ʦʧʘʩʥʦʩʪʴ ʨʘʡʦʥʘ ʙʫʜʫʱʝʛʦ ʤʦʛʠʣʴʥʠʢʘ ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 8 ʙʘʣʣʦʚ [ʂʘʨʪʘ ʆʉʈ-97D] 
ʠʣʠ ʧʦ ʫʪʦʯʥʝʥʥʦʡ ʤʦʜʝʣʠ ʟʦʥ ʚʝʨʦʷʪʥʳʭ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ɺʆɿ) ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʷʨʩʢʦʡ 
ʘʛʣʦʤʝʨʘʮʠʠ, ʩʦʟʜʘʥʥʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ʧʦʩʪʨʦʝʥʠʷ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʆʉʈ, ʚ 7 ʙʘʣ-
ʣʦʚ [ʉʠʙʛʘʪʫʣʠʥ ʠ ʜʨ., 2004].
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ʆʧʘʩʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʩʝʡʩʤʦʛʝʥʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʨʘʟʣʦʤʦʚ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʜʣʷ ʶʛʘ ʉʠʙʠʨʩʢʦʛʦ 
ʨʝʛʠʦʥʘ ʤʘʛʥʠʪʫʜʘʤʠ (ʄ > 8) ʧʨʦʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʙʣʠʟ ʥʝʝ ʚ ʚʠʜʝ ʚʪʦʨʠʯ-
ʥʦʛʦ ʨʘʟʣʦʤʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʢʣʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʜʨʫʛʠʭ ʷʚʣʝʥʠʡ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʜʦ ʜʝʩʷʪʢʦʚ ʠ ʙʦʣʝʝ 
ʢʠʣʦʤʝʪʨʦʚ. ʇʨʠ ʫʜʘʣʝʥʠʠ ʦʪ ʩʝʡʩʤʦʛʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 
ʧʨʦʮʝʩʩʦʚ ʫʙʳʚʘʝʪ ʧʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ [ʃʫʥʠʥʘ ʠ ʜʨ., 2014]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʛʣʫʙʠʥʝ ʚ ʩʦ-
ʪʥʠ ʤʝʪʨʦʚ ʚ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜʘʭ ʦʧʘʩʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʙʘʣʣʴʥʦʩʪʴ) ʧʨʦʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪ-
ʚʝʥʥʦ ʩʣʘʙʝʝ. ʕʪʦ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʜʣʷ ʛʝʦʣʦʛʠʯʝʩ-
ʢʠʭ ʭʨʘʥʠʣʠʱ.

ʉʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ, ʥʝʧʨʠʛʦʜʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʧʣʦʱʘʜʢʠ ʚ ʟʦʥʘʭ ʩ 
ʚʝʨʦʷʪʥʳʤʠ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʙʦʣʝʝ 9 ʙʘʣʣʦʚ ʠʣʠ ʩ ʧʨʠʟʥʘʢʘʤʠ ʘʢʪʠʚʥʦʛʦ ʨʘʟʣʦʤʘ. ʈʘʡʦ-
ʥʳ, ʩʝʡʩʤʠʯʥʦʩʪʴ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʯʝʪʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 
ʚʳʰʝ 7 ʙʘʣʣʦʚ, ʷʚʣʷʶʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ [ɿʘʭʦʨʦʥʝʥʠʝé, 2004]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʡʩʤʦʛʝʦʜʠʥʘʤʠ-
ʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ ʧʣʦʱʘʜʢʝ ʙʫʜʫʱʝʛʦ ʭʨʘʥʠʣʠʱʘ ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ ʧʨʝʜʩʪʦʠʪ ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ 
ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʝʛʦ ʜʦʣʛʦʩʨʦʯʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.

ʕʄʇʀʈʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʀ ʊɽʆʈʀʗ ɼʆʃɻʆʉʈʆʏʅʆɻʆ ʇʈʆɻʅʆɿɸ  
ʉɽʁʉʄʀʏɽʉʂʆʁ ʆʇɸʉʅʆʉʊʀ

ʉʝʡʩʤʠʯʥʦʩʪʴ ʨʝʛʠʦʥʘ ʧʨʠʥʷʪʦ ʦʮʝʥʠʚʘʪʴ ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ: ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚ-
ʥʦʩʪʴ,  ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʤʘʛʥʠʪʫʜʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʦʟʤʦʞʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ (ʄmax) 
[ʉʝʡʩʤʠʯʝʩʢʦʝé, 1980; ʂʦʤʧʣʝʢʪé, 1999].

ʉʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ð ʩʪʦʭʘʩʪʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ. ʆʥʘ ʥʝʧʦʩʪʦʷʥʥʘ ʢʘʢ ʚʦ ʚʨʝʤʝʥʠ, ʪʘʢ ʠ ʚ 
ʧʨʦʩʪʨʘʥʩʪʚʝ.

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ ʉ.ɸ. ʌʝʜʦʪʦʚ [1968] 
ʧʨʝʜʩʪʘʚʠʣ ʢʦʥʮʝʧʮʠʶ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʩʝʡʩʤʠʯʝʩʢʠʭ ʙʨʝʰʝʡè. ʆʥ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʙʣʘʩʪʠ ʦʯʘʛʦʚ ʢʘʪʘʩ-
ʪʨʦʬʠʯʝʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ, ʟʘʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʦʧ-
ʨʝʜʝʣʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʦʥʳ, ʥʦ ʥʝ ʧʦʢʨʳʚʘʶʪ ʝʝ ʮʝʣʠʢʦʤ ʠ ʥʝ ʧʝʨʝʢʨʳʚʘʶʪ ʦʜʥʘ ʜʨʫʛʫʶ. ʊʝ ʨʘʡʦ-
ʥʳ, ʛʜʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʝ ʦʪʤʝʯʘʣʠʩʴ, ʦʥ ʨʘʩʩʤʘʪʨʠʚʘʣ ʢʘʢ ʚʦʟʤʦʞʥʳʝ ʤʝʩʪʘ 
ʙʫʜʫʱʠʭ ʢʨʫʧʥʳʭ ʩʦʪʨʷʩʝʥʠʡ. ʈʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʢʘʢ ʧʦʣʘʛʘʶʪ, ʧʨʦʠʩʭʦʜʷʪ ʧʦʚ-
ʪʦʨʥʦ ʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʤʝʩʪʘʭ. ʉ.ɸ. ʌʝʜʦʪʦʚ ʧʨʝʜʣʦʞʠʣ ʥʘʟʳʚʘʪʴ ʭʦʜ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ ʦʜʥʦʡ ʠ 
ʪʦʡ ʞʝ ʪʦʯʢʝ ʩʝʡʩʤʦʛʝʥʥʦʛʦ ʨʘʟʣʦʤʘ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʜʚʫʤʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 
ʩʠʣʳ ʩʝʡʩʤʠʯʝʩʢʠʤ ʮʠʢʣʦʤ. ʊʘʢ, ʚ ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʦʡ ʟʦʥʝ ʩʨʝʜʥʠʡ ʧʝʨʠʦʜ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʢʘʪʘʩʪʨʦ-
ʬʠʯʝʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʄ > 73/4 ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 140 ʣʝʪ. ɺ ʤʝʥʝʝ ʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʦʥ ʠʟʤʝʨʷʝʪ-
ʩʷ ʤʥʦʛʠʤʠ ʩʦʪʥʷʤʠ ʠ ʪʳʩʷʯʘʤʠ ʣʝʪ. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʜʣʷ ʣʶʙʦʛʦ ʨʝʛʠʦʥʘ ʚʳʧʦʣʥʷʶʪʩʷ 
ʣʠʰʴ ʚ ʧʦʩʣʝʜʥʠʝ 100 ʠʣʠ ʤʝʥʝʝ ʣʝʪ, ʧʦʵʪʦʤʫ ʥʝʪ ʜʘʥʥʳʭ ʥʠ ʦʙ ʦʜʥʦʤ ʧʦʣʥʦʤ ʩʝʡʩʤʠʯʝʩʢʦʤ ʮʠʢʣʝ. 
ɼʘʞʝ ʚ ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʦʡ ʟʦʥʝ ʥʝʧʨʝʨʳʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʝʡʩʤʠʯʥʦʩʪʴʶ ʦʪʜʝ-
ʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʪʝʯʝʥʠʝ ʧʦʣʥʳʭ ʮʠʢʣʦʚ ʟʘʢʦʥʯʘʪʩʷ, ʧʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʪʦʣʴʢʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʢ 
2044 ʛ. (1904 ʛ. + 140 ʣʝʪ). ʉ.ɸ. ʌʝʜʦʪʦʚ ʩʯʠʪʘʣ, ʯʪʦ ʩʝʡʩʤʠʯʝʩʢʠʡ ʮʠʢʣ ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ ʟʘʢʦʥʦʤʝʨʥʦʩ-
ʪʴʶ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʠʧʠʯʥʘʷ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʴ ð ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʩʪʘʙʠʣʠʟʘʮʠʠ ʨʝʞʠʤʘ, 
ʧʨʦʜʦʣʞʘʶʱʠʡʩʷ 3/4 ʮʠʢʣʘ ʠ ʙʦʣʴʰʝ. ɺ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʦʣʝʙʣʝʪʩʷ 
ʦʢʦʣʦ ʧʦʩʪʦʷʥʥʦʛʦ ʫʨʦʚʥʷ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʦʣʴʢʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʣʘʙʳʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ.

ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʉ.ɸ. ʌʝʜʦʪʦʚʘ ʦ ʩʝʡʩʤʠʯʝʩʢʦʤ ʮʠʢʣʝ ʠ ʝʛʦ ʩʪʘʜʠʡʥʦʩʪʠ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʟʚʠ-
ʪʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠ ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʨʦʛʥʦʟʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʊʘʢ, ʧʦ ʤʥʝʥʠʶ ʂ. ʐʦʣʴʮʘ [Scholz, 
1990], ʢʘʞʜʳʡ ʩʝʡʩʤʠʯʝʩʢʠʡ ʮʠʢʣ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʩʪʘʜʠʡ: ʜʦʩʝʡʩʤʠʯʝʩʢʦʡ, ʢʦʩʝʡʩʤʠʯʝʩʢʦʡ, ʧʦʩʪ-
ʩʝʡʩʤʠʯʝʩʢʦʡ ʠ ʤʝʞʩʝʡʩʤʠʯʝʩʢʦʡ (ʠʣʠ çʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʢʦʷè) (ʨʠʩ. 1). ɺ ʜʦʩʝʡʩʤʠʯʝʩʢʫʶ ʩʪʘʜʠʶ 
ʧʨʦʠʩʭʦʜʠʪ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʬʦʥʝ ʥʝʣʠʥʝʡʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʦʨʦʜ ʠ ʩʝʡʩʤʠ-
ʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ (ʬʦʨʰʦʢʦʚ), ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ 
ʟʝʤʣʝʪʨʷʩʝʥʠʶ. ɺ ʢʦʩʝʡʩʤʠʯʝʩʢʫʶ ʩʪʘʜʠʶ ʜʝʬʦʨ-

Рʠʩ. 1. Гʨʘʬʠʢʠ çʥʘʧʨʷʞʝʥʠʝðʚʨʝʤʷè (Ű) ʠ çʩʤʝ-
ʱʝʥʠʝðʚʨʝʤʷè (ɡ) ʜʣʷ ʨʘʟʣʦʤʦʚ, ʣʦʢʘʣʠʟʦʚʘʥ-
ʥʳʭ ʚ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʝʤʥʦʡ 
ʢʦʨʳ, ʧʦ [Scholz, 1990].
ʉʪʘʜʠʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʮʠʢʣʘ: a ð ʤʝʞʩʝʡʩʤʠʯʝʩʢʘʷ ʠʣʠ çʩʝʡʩ-
ʤʠʯʝʩʢʠʡ ʧʦʢʦʡè, b ð ʜʦʩʝʡʩʤʠʯʝʩʢʘʷ (foreshocks), g ð ʢʦʩʝʡʩ
ʤʠʯʝʩʢʘʷ (mainshock), d ð ʧʦʩʪʩʝʡʤʠʯʝʩʢʘʷ (aftershocks), Dt ð 
ʨʘʟʨʷʜʢʘ ʥʘʧʨʷʞʝʥʠʷ.
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ʤʘʮʠʷ ʧʦʨʦʜ ʨʘʟʚʠʚʘʝʪʩʷ ʣʘʚʠʥʦʦʙʨʘʟʥʦ ʥʝʤʝʜʣʝʥʥʦ ʚʩʣʝʜ ʟʘ ʨʘʟʨʷʜʢʦʡ ʥʘʢʦʧʣʝʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ (ʟʝʤ-
ʣʝʪʨʷʩʝʥʠʝʤ). ɺ ʧʦʩʪʩʝʡʩʤʠʯʝʩʢʫʶ ʩʪʘʜʠʶ ʧʦʨʦʜʳ ʚ ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ ʜʝʬʦʨʤʠʨʫʶʪʩʷ ʥʝ-
ʣʠʥʝʡʥʦ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʷʜʦʤ ʪʦʣʯʢʦʚ (ʘʬʪʝʨʰʦʢʦʚ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚʜʦʣʴ ʟʦʥʳ 
ʩʝʡʩʤʦʘʢʪʠʚʥʦʛʦ ʨʘʟʨʳʚʘ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʦʯʘʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʅʘ ʤʝʞʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘ-
ʜʠʠ çʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʢʦʷè ʜʝʬʦʨʤʘʮʠʷ ʤʘʩʩʠʚʦʚ ʧʦʨʦʜ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʣʠʥʝʡʥʘʷ.

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʝʡʩʤʦʦʧʘʩʥʳʭ ʨʘʡʦʥʦʚ ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʦʚʪʦʨʷʶʪʩʷ ʦʯʝʥʴ ʨʝʜʢʦ. ɽʱʝ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʝʝ ʧʝʨʠʦʜʳ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʘʭ ʚʥʝ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ 
ʧʦʷʩʦʚ. ʉʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʝʨʠʦʜʳ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ 
ʜʨʝʚʥʠʭ ʧʣʘʪʬʦʨʤʘʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ 10ð100 ʪʳʩ. ʣʝʪ ʠ ʙʦʣʝʝ [Crone et 
al., 1997]. ʇʨʠ ʵʪʦʤ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʨʘʡʦʥʝ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʤʝʥʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, 
ʯʝʤ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ, ʠʟʤʝʨʷʝʪʩʷ ʙʦʣʝʝ ʢʦʨʦʪʢʠʤʠ ʠʥʪʝʨʚʘʣʘʤʠ. ʊʘʢ, ʚ ʩʝʡʩ-
ʤʠʯʝʩʢʦʡ ʟʦʥʝ, ʥʘʧʨʠʤʝʨ, ʚ 9 ʙʘʣʣʦʚ ʠ ʧʦʚʪʦʨʷʝʤʦʩʪʴʶ 9-ʙʘʣʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʩʨʝʜʥʝʤ ʯʝʨʝʟ 
1200 ʣʝʪ, 8- ʠʣʠ 7-ʙʘʣʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʦʚʪʦʨʷʶʪʩʷ ʚ ʩʨʝʜʥʝʤ ʯʝʨʝʟ 230 ʠ 75 ʣʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
[ʄʝʜʚʝʜʝʚ, 1968].

ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʤʝʝʪ ʣʦʛʘʨʠʬʤʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʯʠʩʣʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʦʪ ʠʭ 
ʤʘʛʥʠʪʫʜʳ (ʄ ) .  ɼʣʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʚʨʝʤʝʥ ʥʘʙʣʶʜʝʥʠʷ ʥʘʢʣʦʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 
ʛʨʘʬʠʢʘ ʩʯʠʪʘʣʩʷ ʧʦʩʪʦʷʥʥʳʤ, ʯʪʦ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʣʷ ʨʘʩʯʝʪʘ ʄmax ʚ ʪʦʡ ʠʣʠ 
ʠʥʦʡ ʣʦʢʘʣʴʥʦʡ ʦʙʣʘʩʪʠ [ʉʝʡʩʤʠʯʝʩʢʦʝé, 1980]. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʵʪʠ ʛʨʘʬʠʢʠ ʥʝʧʨʷʤʦʣʠʥʝʡʥʳ. ʅʘʯʠ-
ʥʘʷ ʩ ʄ > 6.5, ʜʣʷ ʚʩʝʭ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʨʝʛʠʦʥʦʚ ʛʨʘʬʠʢʠ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʩʦʙʳʪʠʡ ʫʢʘ-
ʟʳʚʘʶʪ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʪʘʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʯʝʤ ʵʪʦ ʩʣʝʜʦʚʘʣʦ ʙʳ ʠʟ ʪʨʘʜʠʮʠʦʥʥʦʡ 
ʣʠʥʝʡʥʦʡ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʛʨʘʬʠʢʦʚ. ʈʝʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʨʫʧʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʪʨʠ ʠ 
ʙʦʣʝʝ ʨʘʟ ʚʳʰʝ, ʯʝʤ ʵʪʦ ʩʯʠʪʘʣʦʩʴ ʧʨʝʞʜʝ [ʂʦʤʧʣʝʢʪé, 1999].

ɼʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʚʨʝʤʝʥʠ ʤʘʛʥʠʪʫʜʘ ʄmax ʜʣʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʣʦʢʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ð ʥʘʠʙʦʣʝʝ ʜʠʩ-
ʢʫʩʩʠʦʥʥʳʡ ʧʘʨʘʤʝʪʨ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʥʘʙʣʶʜʝʥʠʡ, ʚʳʧʦʣ-
ʥʷʚʰʠʭʩʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʣʠʤʠʪʠʨʫʝʪʩʷ ʢʨʘʡʥʝʡ ʨʝʜʢʦʩʪʴʶ ʩʦʙʳʪʠʡ, ʙʣʠʟʢʠʭ ʢ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟ-
ʤʦʞʥʳʤ. ɼʣʷ ʦʮʝʥʦʢ ʄmax ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʢʦʩʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʩʚʷʟʘʥʥʳʝ ʩ 
ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʚ ʦʙʣʘʩʪʷʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʋʯʝʪ ʢʦʩʚʝʥʥʳʭ ʬʘʢʪʦ-
ʨʦʚ ʜʝʣʘʝʪʩʷ ʣʠʙʦ ʤʝʪʦʜʦʤ ʵʢʩʧʝʨʪʥʳʭ ʩʫʞʜʝʥʠʡ, ʣʠʙʦ ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ 
ʨʘʩʯʝʪʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʧʨʠʥʷʪʠʷ ʛʠʧʦʪʝʟʳ ʦ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 
ʨʝʞʠʤʘ, ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʚ ʢʘʞʜʦʤ ʧʫʥʢʪʝ ɿʝʤʣʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʝ ʢʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʝ ʄmax, 
ʢʦʪʦʨʦʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʙʦʣʴʰʠʤ.

ʆʰʠʙʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʄmax ʚ ʢʘʢʦʤ-ʣʠʙʦ ʨʘʡʦʥʝ ʤʦʞʝʪ ʩʢʘʟʘʪʴʩʷ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʨʦʜʦʣʞʠ-
ʪʝʣʴʥʦʩʪʠ ʧʦʣʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʮʠʢʣʘ. ʏʠʩʣʦ ʤʝʩʪ, ʜʣʷ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ 
ʟʘ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʦʛʨʘʥʠʯʝʥʥʦ, ʘ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ ʦʭʚʘʪʳʚʘʶʪ ʥʝ ʙʦʣʝʝ 
ʯʝʤ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʣʝʪ ʠʣʠ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʧʝʨʚʳʝ ʪʳʩʷʯʠ [ɹʶʣʣʝʪʝʥʴé, 1913; ʂʦʥʜʦʨʩʢʘʷ, ʐʝʙʘ-
ʣʠʥ, 1977]. ʇʦʵʪʦʤʫ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʩʪʘʶʪʩʷ ʚʘʞʥʳʤʠ 
ʩʨʝʜʩʪʚʘʤʠ ʠʟʫʯʝʥʠʷ ʧʨʦʰʣʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʟʥʘʯʝʥʠʝ ʪʘʢʠʭ ʧʦʣʝʚʳʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ ʚʧʦʣʥʝ ʧʦʥʷʪʥʳʤ, ʩʧʦʩʦʙʳ ʚʳʷʚʣʝʥʠʷ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʜʘʥʥʳʝ 
ʦ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʧʨʦʰʣʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʚʨʝʤʝʥʠ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 
ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʨʘʡʦʥʝ. ʕʪʦʪ ʠ ʜʨʫʛʦʡ ʵʤʧʠʨʠʯʝʩʢʠʡ ʙʘʛʘʞ, ʦʙʦʩʥʦʚʳʚʘʶʱʠʡ ʫʩʪʦʡʯʠʚʳʡ ʧʝʨʠʦʜ ʧʦʚ-
ʪʦʨʷʝʤʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ, ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʦʛʥʦʟʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ʩʝʡʩ-
ʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ. ʇʦʧʦʣʥʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʩʚʝʜʝʥʠʷʤʠ ʦʙ ʠʩʪʦʨʠʯʝʩʢʠʭ ʟʝʤʣʝ-
ʪʨʷʩʝʥʠʷʭ ʢʨʘʡʥʝ ʚʘʞʥʦ ʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ ʩʝʡʩʤʠʯʥʦʩʪʠ ʉʠʙʠʨʩʢʦʛʦ ʨʝʛʠʦʥʘ 
[ʅʠʢʦʥʦʚ, ʌʣʝʡʬʝʣʴ, 2014].

ʅʘʫʯʥʘʷ ʩʣʦʞʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ 
ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʢʘʪʝʛʦʨʠʠ ʧʨʦʛʥʦʟʦʚ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʥʝʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʝʯʝʪʢʠʭ ʤʝʪʦʜʦʣʦʛʠ-
ʯʝʩʢʠʭ ʧʦʟʠʮʠʷʭ. ʅʘʙʣʶʜʘʪʝʣʴʥʘʷ ʙʘʟʘ ʩʣʠʰʢʦʤ ʦʛʨʘʥʠʯʝʥʥʘ, ʘ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʝ ʧʦʟʚʦ-
ʣʷʶʪ ʥʘʜʝʞʥʦ ʦʮʝʥʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʜʣʷ ʙʦʣʴʰʠʭ ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ.

ɺ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʨʦʠʟʦʰʣʘ ʩʤʝʥʘ ʩʫʱʝʩʪʚʦʚʘʚʰʝʡ ʜʦ ʪʦʛʦ ʚʨʝʤʝʥʠ ʧʘʨʘʜʠʛʤʳ çʩʝʡʩ-
ʤʠʯʝʩʢʦʛʦ ʘʢʪʫʘʣʠʟʤʘè ʥʘ ʥʦʚʫʶ, ʧʨʝʜʧʦʣʘʛʘʚʰʫʶ ʩʥʘʯʘʣʘ ʚʳʜʝʣʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʨʝʘʣʴʥʳʭ, ʥʦ ʠ ʧʦʪʝʥ-
ʮʠʘʣʴʥʳʭ ʦʯʘʛʦʚʳʭ ʟʦʥ, ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ʦʮʝʥʢʫ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʪʨʷʩʝʥʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʦʚʘʷ 
ʧʘʨʘʜʠʛʤʘ ʩʪʘʣʘ ʦʩʥʦʚʦʡ ʚʩʝʭ ʧʦʩʣʝʜʫʶʱʠʭ ʢʘʨʪ ʦʙʱʝʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʩʦʚ-
ʨʝʤʝʥʥʫʶ ʆʉʈ-97 [ʂʦʤʧʣʝʢʪé, 1999].

ʂʦʤʧʣʝʢʪ ʢʘʨʪ ʆʉʈ-97 ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʩ ʮʝʣʴʶ ʦʩʫʱʝʩʪ-
ʚʣʝʥʠʷ ʧʨʦʛʥʦʟʘ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʙʲʝʢʪʦʚ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʨʦʢʦʚ ʩʣʫʞʙʳ. ɼʣʷ 
ʵʪʦʛʦ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʧʨʦʛʥʦʟ, ʫʯʠʪʳʚʘʶʱʠʡ ʢʘʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʦʙʦʩʥʦʚʘʥʥʳʡ ʧʝʨʠʦʜ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʪʘʢ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʨʘʟ-
ʣʠʯʥʳʭ ʪʠʧʦʚ ʩʦʦʨʫʞʝʥʠʡ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʵʪʠʭ ʢʘʨʪ ʩʝʡʩʤʠʯʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʨʝʟʫʣʴʪʘʪ 
ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʚʩʝʡ ʣʠʪʦʩʬʝʨʳ ʩ ʫʯʝʪʦʤ ʬʨʘʢʪʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʩʣʦʠʩʪʦ-ʙʣʦʢʦ-
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ʚʦʡ ʩʪʨʫʢʪʫʨʳ. ɹʳʣʠ ʫʯʪʝʥʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʝʡʩʤʠʯʝʩʢʠʭ ʦʯʘʛʘʭ ʢʘʢ ʧʨʦʪʷʞʝʥʥʳʭ (ʘ ʥʝ ʪʦʯʝʯʥʳʭ) 
ʠʩʪʦʯʥʠʢʘʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʦ ʥʝʣʠʥʝʡʥʦʤ ʧʨʦʷʚʣʝʥʠʠ ʩʝʡʩʤʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʜʨ. [ʂʦʤʧ-
ʣʝʢʪé, 1999].

ʇʦʩʣʝʜʥʠʡ ʢʦʤʧʣʝʢʪ ʢʘʨʪ ʆʉʈ-97 ʚʢʣʶʯʘʝʪ 4 ʢʘʨʪʳ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʩ ʫʢʘʟʘʥʠʝʤ ʦʞʠʜʘ-
ʝʤʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʙʘʣʣʴʥʦʩʪʠ ʥʘ ʧʝʨʠʦʜʳ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʦʪʨʷʩʝʥʠʡ 50, 500, 5000 ʠ 10 ʪʳʩ. ʣʝʪ�. 
ʇʦʩʣʝʜʥʷʷ ʠʟ ʥʠʭ, ʢʘʨʪʘ ʆʉʈ-97D, ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʧʦʟʞʝ ʜʨʫʛʠʭ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʫʢʘ-
ʟʘʥʥʦʛʦ ʥʘ ʢʘʨʪʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʩʨʝʜʥʠʭ ʛʨʫʥʪʘʭ ʚ ʩʨʝʜʥʝʤ ʦʜʠʥ ʨʘʟ 
ʟʘ 10 000 ʣʝʪ. ɺʝʨʦʷʪʥʦʩʪʴ ʚʦʟʤʦʞʥʦʛʦ ʧʨʝʚʳʰʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʙʘʣʣʘ ʚ ʪʝʯʝʥʠʝ 50 ʣʝʪ ʜʣʷ ʵʪʦʡ ʢʘʨʪʳ 
ʩʦʩʪʘʚʣʷʝʪ 0.5 %, ʘ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ ð 10ï4 %. ʕʪʘ ʢʘʨʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʡ 
ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʨʘʡʦʥʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʪʘ-
ʢʠʭ ʢʘʢ ʘʪʦʤʥʳʝ ʩʪʘʥʮʠʠ, ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʟʘʭʦʨʦʥʝʥʠʷ ʠ ʜʨʫʛʠʝ ʦʩʦʙʦ ʦʧʘʩʥʳʝ ʦʙʲʝʢʪʳ ʷʜʝʨʥʦʛʦ ʪʦʧ-
ʣʠʚʥʦʛʦ ʮʠʢʣʘ.

ʉʤʝʥʘ ʧʘʨʘʜʠʛʤ, ʨʘʟʚʠʪʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʨʠʨʦʜʝ ʩʝʡʩʤʠʯʥʦʩʪʠ ʠ ʩʦʚʝʨʰʝʥʩ-
ʪʚʦʚʘʥʠʝ ʤʝʪʦʜʠʢ ʧʨʦʛʥʦʟʘ ʥʝ ʧʨʠʚʝʣʦ ʢ ʠʩʢʣʶʯʝʥʠʶ ʧʨʦʷʚʣʝʥʠʡ ʥʦʚʳʭ ʠ ʥʝʦʞʠʜʘʥʥʳʭ ʧʦ ʤʘʩʰʪʘʙʫ 
ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʨʘʡʦʥʝ. ʊʘʢ, ʧʦʩʣʝ ʩʦʩʪʘʚʣʝʥʠʷ ʂʘʨʪʳ ʆʉʈ-78 ʚ ʪʝʯʝʥʠʝ ʜʝʩʷʪʠ-
ʣʝʪʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʝʞʝʛʦʜʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʉʉʉʈ ʚʦʟʥʠʢʘʣʠ ʨʘʟʨʫʰʠʪʝʣʴʥʳʝ 8ð9- ʠ ʜʘʞʝ 
9ð10-ʙʘʣʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʟʦʥʘʭ, ʦʧʘʩʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʦ ʵʪʦʡ ʢʘʨʪʝ ʦʢʘʟʘʣʘʩʴ ʟʘʥʠʞʝʥʥʦʡ, ʧʦ 
ʤʝʥʴʰʝʡ ʤʝʨʝ, ʥʘ 2ð3 ʙʘʣʣʘ. ɺ ʠʭ ʯʠʩʣʦ ʧʦʧʘʣʠ ʪʘʢʠʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʦ ʩʚʦʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʟʝʤ-
ʣʝʪʨʷʩʝʥʠʷ, ʢʘʢ ʉʧʠʪʘʢʩʢʦʝ (1988 ʛ.) ʚ ɸʨʤʝʥʠʠ ʠ ʅʝʬʪʝʛʦʨʩʢʦʝ (1995 ʛ.) ʥʘ ʉʘʭʘʣʠʥʝ [ʂʦʤʧʣʝʢʪé, 
1999]. ʇʦʩʣʝʜʥʠʝ ʩʦʙʳʪʠʷ, ʥʘʧʨʠʤʝʨ, ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ (2004 ʛ.), ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʝʡʩʤʠʯ-
ʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʨʝʛʠʦʥʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʜʥʷʪʘ ʜʦ ʫʨʦʚʥʷ 6 ʠ 7 ʙʘʣʣʦʚ, ʠ ʠʭ ʥʝʣʴʟʷ 
ʦʪʥʦʩʠʪʴ ʢ ʘʩʝʡʩʤʠʯʝʩʢʠʤ, ʢʘʢ ʵʪʦ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘ ʢʘʨʪʝ ʆʉʈ-97 [ʉʝʡʩʤʦʪʝʢʪʦʥʠʢʘé, 2009]. ʇʨʠʟʥʘ-
ʥʠʝ ʵʪʦʡ ʪʝʥʜʝʥʮʠʠ de facto ʪʝʤ ʥʝ ʤʝʥʝʝ ʦʙʳʯʥʦ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ ʚ ʚʝʨʥʦʩʪʠ ʛʠʧʦʪʝʟʳ ʦʙ ʫʩʪʦʡ-
ʯʠʚʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʠ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʢʨʠʚʠʟʥʳ ʛʨʘʬʠʢʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʤʦʛʫʪ ʧʨʠʚʣʝʢʘʪʴ-
ʩʷ ʛʠʧʦʪʝʟʳ ad hoc, ʢʘʢ ʚ ʨʘʙʦʪʝ [ʄʦʨʦʟʦʚ ʠ ʜʨ., 2001]. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʨʘʟʫʤʥʳʤ, 
ʯʪʦ ʨʘʟʚʠʪʠʝ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʝʬʦʨʤʘʮʠʡ ʥʦʩʷʪ ʫʥʘʩʣʝʜʦʚʘʥʥʳʡ ʭʘʨʘʢ-
ʪʝʨ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʘ ʪʝʢʫʱʝʤ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʵʪʘʧʝ, ʢʦʪʦʨʳʡ ʥʘʯʘʣʩʷ ʦʢʦʣʦ 25 ʤʣʥ ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ, 
ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʩʪʘʙʠʣʴʥʦʩʪʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʥʝʢʦʪʦʨʳʡ (ʤʦʞʝʪ 
ʙʳʪʴ ʪʘʢʦʡ ʞʝ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ) ʧʝʨʠʦʜ ʚ ʙʫʜʫʱʝʤ.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʧʦ ʩʝʡʩʤʠʯʥʦʩʪʠ 
ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʘʡʦʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʚʦʟʤʦʞʥʦʡ ʚ ʜʘʥ-
ʥʦʤ ʨʘʡʦʥʝ, ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʧʦʚʪʦʨʷʝʤʦʩʪʠ. ʇʦʩʣʝʜʥʠʡ ʦʙʲʷʩʥʷʝʪʩʷ ʩʝʡʩʤʠʯʝʩʢʠʤ ʮʠʢ-
ʣʦʤ ʥʘʢʦʧʣʝʥʠʷ ʠ ʨʘʟʨʷʜʢʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʩʪʚʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. 
ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʘʣʠʯʠʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʩʦʛʣʘʩʫʝʪʩʷ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ) ʩ ʛʠ-
ʧʦʪʝʟʦʡ ʦ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ ʢʦʥʢʨʝʪʥʦʤ ʨʘʡʦʥʝ. ɺ ʩʘʤʦʤ ʜʝʣʝ ʙʝʟ ʵʪʦʡ ʛʠʧʦʪʝʟʳ 
ʥʝʚʦʟʤʦʞʥʦ ʦʙʦʩʥʦʚʘʪʴ ʚʠʨʪʫʘʣʴʥʦʩʪʴ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʢʦʥʩʪʘʥʪʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 
ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʠ ʚʦʦʙʱʝ ʥʘʣʠʯʠʝ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʚ ʧʨʦʷʚʣʝʥʠʷʭ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ 
ʩʦʙʳʪʠʡ.

ʊʝʤ ʥʝ ʤʝʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʢʨʠʚʠʟʥʘ ʛʨʘʬʠʢʦʚ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʵʢʩʪʨʝ-
ʤʘʣʴʥʦ ʩʠʣʴʥʳʭ ʩʦʙʳʪʠʡ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʥʝʧʨʝʨʳʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʝʡʩʤʠʯ-
ʥʦʩʪʴʶ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʚ ʪʝʯʝʥʠʝ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʩʦʩʪʘʚʣʷʶʪ ʵʤʧʠʨʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʩʦʤʥʝʥʠʡ ʚ 
ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʛʠʧʦʪʝʟʳ ʦ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʪʜʘʣʝʥʥʦʤʫ ʙʫ-
ʜʫʱʝʤʫ. ʆʪʩʫʪʩʪʚʫʝʪ ʵʤʧʠʨʠʯʝʩʢʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʝʨʠʦʜʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʥʘ ʧʨʦʪʷʞʝ-
ʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʮʠʢʣʦʚ. ɻʠʧʦʪʝʟʘ ʦ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ, ʩʧʨʘʚʝʜʣʠ
ʚʘʷ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʝ ʧʝʨʠʦʜʳ, ʦʯʝʚʠʜʥʦ, ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʚʨʝʤʝʥʠ ʩʚʦʝʡ ʧʨʠʤʝʥʠʤʦʩʪʠ. 
ʉʪʘʮʠʦʥʘʨʥʦʩʪʴ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʥʘ ʦʪʜʘʣʝʥʥʦʝ ʙʫʜʫʱʝʝ ʷʚʣʷʝʪʩʷ ʵʢʩʪʨʘʧʦʣʷʮʠʝʡ ʛʝʦʜʠʥʘʤʠ-
ʯʝʩʢʠʭ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʟʘ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ. ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʜʘʣʝʢʦ ʚ ʙʫʜʫʱʝʝ ʪʘʢʘʷ ʵʢʩʪʨʘʧʦʣʷʮʠʷ ʜʦʧʫʩʪʠʤʘ.

Пʈʀʈʆɼɸ ʅɽʆʇʈɽɼɽʃɽʅʅʆʉʊɽʁ ɺ ʇʈʆɻʅʆɿɽ ɿɽʄʃɽʊʈʗʉɽʅʀʁ

ʆʩʥʦʚʥʦʡ ʧʦʜʭʦʜ ʢ ʧʨʦʛʥʦʟʫ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʦʩʥʦʚʘʥ ʥʘ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ, ʠʟʚʣʝ-
ʢʘʝʤʳʭ ʠʟ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ. ʇʨʠʤʝʨʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʦʚʦʝ ʩʝʡʩʤʠʯʝʩ-
ʢʦʝ ʩʦʙʳʪʠʝ ʤʦʞʝʪ ʣʝʛʢʦ ʧʝʨʝʯʝʨʢʥʫʪʴ ʧʦʜʦʙʥʳʝ ʧʨʦʛʥʦʟʳ ʠ ʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ. ʂ ʩʦʞʘʣʝʥʠʶ, 
ʤʥʦʛʠʝ ʥʘʫʯʥʳʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʢʘʩʘʶʱʠʝʩʷ ʧʨʦʛʥʦʟʘ, ʚʳʧʦʣʥʷʝʤʦʛʦ ʧʨʠ ʦʮʝʥʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʭʨʘ-
ʥʠʣʠʱ ʜʦʣʛʦʞʠʚʫʱʠʭ ʈɸʆ, ʦʪʥʦʩʷʪʩʷ ʢ ʪʠʧʫ ʥʝʫʩʪʨʘʥʠʤʳʭ [ʂʦʯʢʠʥ, 2004].

ʊʘʢ, ʟʘʢʦʥ ʙʦʣʴʰʠʭ ʯʠʩʝʣ, ʥʘ ʢʦʪʦʨʦʤ ʦʩʥʦʚʘʥʦ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚ 
ʧʨʦʛʥʦʟʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʙʝʩʧʦʣʝʟʝʥ ʜʣʷ ʧʨʦʛʥʦʟʘ ʩʦʙʳʪʠʡ, ʩʣʫʯʘʶʱʠʭʩʷ ʯʝʨʝʟ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ ʥʝ-

� ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʩʫʞʜʘʝʪʩʷ ʢʦʤʧʣʝʢʪ ʢʘʨʪ ʆʉʈ-2012 (http://seismos-u.ifz.ru/2012.htm).
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ʩʨʘʚʥʝʥʥʦ ʙʦʣʴʰʠʝ, ʯʝʤ ʦʧʳʪ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʉʠʣʴʥʝʡʰʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʢʘʢ ʨʘʟ ʦʪʥʦʩʷʪʩʷ ʢ ʪʘʢʠʤ ʨʝʜ-
ʢʠʤ ʩʦʙʳʪʠʷʤ. ʅʫʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʚ ʧʨʠʥʮʠʧʝ, ʥʦ ʨʝʰʝʥʠʝ ʧʦ ʧʨʦʛʥʦʟʫ ʥʝ ʤʦ-
ʞʝʪ ʞʜʘʪʴ, ʧʦʢʘ ʵʪʠ ʜʘʥʥʳʝ ʙʫʜʫʪ ʧʦʣʫʯʝʥʳ ʨʝʘʣʴʥʦ (ʝʩʣʠ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʙʫʜʫʪ). ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ 
ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʥʝ ʨʘʩʧʦʣʘʛʘʝʪ ʦʙʲʝʢʪʠʚʥʳʤʠ ʩʚʝʜʝʥʠʷʤʠ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚʩʝʭ ʧʨʦʚʝ-
ʜʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʠʭ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ ʜʣʷ ʦʙʣʘʩʪʠ, ʦʧʠʩʳʚʘʝʤʦʡ ʤʦ-
ʜʝʣʴʶ, ʘ ʪʘʢʞʝ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʩʝʭ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʦʪʥʦʰʝʥʠʠ ʦʮʝʥʢʠ ʘʜʝʢ-
ʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ (ʚʝʨʥʘ/ʥʝʚʝʨʥʘ), ʚʳʙʨʘʥʥʦʡ ʜʣʷ ʧʨʦʛʥʦʟʘ, ʚʦʦʙʱʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʠʢʘʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 
ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʡ ʩʠʪʫʘʮʠʠ ʫʚʝʣʠʯʝʥʠʝ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ (ʩʢʦʣʴʢʦ ʙʳ 
ʚʨʝʤʝʥʠ ʦʥ ʥʝ ʜʣʠʣʩʷ) ʥʝ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʟʤʝʨʘ ʚʳʙʦʨʢʠ (ʯʠʩʣʫ ʠʩʧʳʪʘʥʠʡ), ʠʩʧʦʣʴ-
ʟʫʝʤʦʡ ʚ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ. ʉ ʜʨʫʛʦʡ, ð ʥʦʚʦʝ ʥʘʙʣʶʜʝʥʠʝ, ʚʳʭʦʜʷʱʝʝ ʟʘ ʧʨʝʜʝʣʳ ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʭ 
ʧʘʨʘʤʝʪʨʦʚ, ʤʦʞʝʪ ʚ ʢʦʨʥʝ ʠʟʤʝʥʠʪʴ ʤʥʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʦ ʧʨʠʛʦʜʥʦʩʪʠ ʤʦʜʝʣʠ [Apostolakis, 1990]. 
ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʩʣʝʜʥʝʡ ʩʠʪʫʘʮʠʝʡ, ʥʝʫʩʪʨʘʥʠʤʳ ʚ ʧʨʠʥʮʠʧʝ.

ʆʙʲʝʢʪʠʚʥʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʩʪʦʭʘʩ-
ʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ, ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʨʘʱʝʥʠʷ ʢ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ ʤʦʜʝʣʷʤ ʩʝʡʩʤʦʛʝʦʜʠʥʘ-
ʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʜʥʘʢʦ ʥʘ ʵʪʦʤ ʧʫʪʠ ʚʩʪʘʶʪ ʩʚʦʠ ʧʨʝʧʷʪʩʪʚʠʷ.

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʨʘʟʨʳʚʦʤ ʩʧʣʦʰʥʦʩʪʠ ʚʝʱʝʩʪʚʘ ʟʝʤʥʦʡ ʢʦʨʳ, ʧʨʦʠʩʭʦʜʷ-
ʱʠʤ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʩʤʝʱʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦ ʥʝʢʦʪʦʨʦʡ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʧʨʦʪʷʞʝʥʥʦʡ 
ʧʣʦʩʢʦʩʪʠ. ʈʘʟʨʳʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʧʨʫʛʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 
ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ, ʠ ʩʥʠʤʘʝʪ ʵʪʠ ʥʘʧʨʷʞʝʥʠʷ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʥʘ 
ʧʣʦʩʢʦʩʪʠ ʨʘʟʨʳʚʘ. ʈʘʟʨʳʚ ʚʦʟʥʠʢʘʝʪ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʦʱʘʜʠ (ʛʠʧʦʮʝʥʪʨʝ) ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʦʪ ʥʝʝ 
ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʊʘʢ, ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʨʘʟʨʳʚʦʚ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʩ ʄ = 7.5 ʜʦʩʪʠʛʘʝʪ 100 ʢʤ, 
ʧʨʠ ʄ = 8.5 ð 300 ʢʤ [ʉʝʡʩʤʠʯʝʩʢʦʝé, 1980]. ɿʝʤʣʝʪʨʷʩʝʥʠʝ 24 ʤʘʷ 2013 ʛ. ʧʦʜ ʆʭʦʪʩʢʠʤ ʤʦʨʝʤ ʩ 
M = 8.3 ʨʘʟʚʠʚʘʣʦʩʴ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʢʦʣʦ 4 ʢʤ/ʩ ʧʨʠ ʜʣʠʥʝ ʨʘʟʨʳʚʘ ~180 ʢʤ [Ye et al., 2013].

ʉʪʨʫʢʪʫʨʥʳʝ ʦʙʩʪʘʥʦʚʢʠ, ʩʧʦʩʦʙʥʳʝ ʦʙʝʩʧʝʯʠʪʴ ʥʘʢʦʧʣʝʥʠʝ ʫʧʨʫʛʠʭ ʥʘʧʨʷʞʝʥʠʡ ʜʣʷ ʧʦʩʣʝʜʫʶ-
ʱʝʡ ʠʭ ʨʘʟʨʷʜʢʠ, ʧʦʜʜʘʶʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʶ [Barbot et al., 2012], ʥʦ ʵʪʘ ʪʝʤʘ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʥʘʩʪʦʷ-
ʱʝʡ ʩʪʘʪʴʠ.

ʇʨʠʥʷʪʳʡ ʩʝʛʦʜʥʷ ʤʝʭʘʥʠʟʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʦʙʲʷʩʥʷʝʪ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʵʪʠʭ ʩʦʙʳ-
ʪʠʡ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʝʡʩʤʠʯʝʩʢʠʡ ʮʠʢʣ, ʧʦʩʢʦʣʴʢʫ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʨʳ-
ʚʦʚ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʙʣʘʛʦʜʘʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʣʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʤ ʦʙʲ-
ʝʤʝ ʟʝʤʥʦʡ ʢʦʨʳ, ʯʝʤ ʟʘʥʠʤʘʝʪ ʛʠʧʦʮʝʥʪʨ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʨʘʟʨʳʚʘ ʩʨʝʜʳ 
ʥʘʢʦʧʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʙʫʜʝʪ ʧʨʦʪʝʢʘʪʴ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʬʘʢʪʦʨʦʚ ʩʝʡʩʤʦʛʝʦʜʠʥʘʤʠ-
ʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫʞʝ ʠʟʤʝʥʠʣʘʩʴ, ʠ ʥʦʚʳʡ ʮʠʢʣ ʙʫʜʝʪ ʠʤʝʪʴ ʧʘʨʘʤʝʪʨʳ, ʦʪʣʠʯʥʳʝ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ. 
ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʘʧʨʠʤʝʨ, ʠʟʤʝʥʠʪʩʷ ʛʝʦʤʝʪʨʠʷ ʩʝʡʩʤʦʛʝʥʝʨʠʨʫʶʱʝʛʦ ʨʘʟʣʦʤʘ (ʦʯʘʛʦʚʦʡ ʟʦʥʳ), ʩʪʝʧʝʥʴ 
ʬʣʶʠʜʦ- ʠ ʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦʨʦʜ, ʠʭ ʨʝʦʣʦʛʠʷ ʠ ʪ.ʜ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʭʨʘʥʝʥʠʷ ʚ 
ʮʝʣʦʤ ʤʘʛʥʠʪʫʜʳ ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʨʘʡʦʥʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʠʣ ʠ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ 
ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʧʦʡʪʠ ʥʝʩʢʦʣʴʢʦ ʠʥʳʤ ʧʫʪʝʤ. ɺʦʧʨʦʩ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʜʨʫʛʠʤ ʙʫʜʝʪ 
ʵʪʦʪ ʧʫʪʴ ʠ ʢʘʢ ʜʦʣʛʦ ʵʪʠ ʦʪʣʠʯʠʷ ʥʝ ʩʢʘʞʫʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʘ ʩʝʡʩʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʠ ʟʥʘʯʝʥʠʷʭ 
ʢʦʥʩʪʘʥʪʳ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʵʪʠ ʥʝ-
ʙʦʣʴʰʠʝ ʦʪʣʠʯʠʷ ʠ ʷʚʣʷʶʪʩʷ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʧʨʠʯʠʥʦʡ ʠʩʢʨʠʚʣʝʥʠʷ ʛʨʘʬʠʢʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʚ ʦʙʣʘʩ-
ʪʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʬʠʟʠʯʝʩʢʫʶ ʥʝʣʠʥʝʡʥʦʩʪʴ ʚ ʩʠʩʪʝʤʝ.

ʅʝʣʠʥʝʡʥʦʩʪʴ ʩʝʡʩʤʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠʥ
ʮʠʧʠʘʣʴʥʦʡ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʜʘʞʝ ʜʣʷ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʢʦʥʢʨʝʪʥʳʭ ʩʦʙʳʪʠʡ [ʂʦʨʦʥʦʚʩʢʠʡ, 
ʅʘʡʤʘʨʢ, 2012].

ɺ ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʥʝʣʠʥʝʡʥʳʭ ʩʠʩʪʝʤʘʭ ʣʝʞʠʪ ʠʜʝʷ ʀ. ʇʨʠʛʦʞʠʥʘ [1960] ʦ ʧʨʠʥʮʠʧʠʘʣʴ-
ʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʩʣʦʞʥʳʭ, ʦʪʢʨʳʪʳʭ ʜʣʷ ʵʥʝʨʛʦ- ʠ ʤʘʩʩʦʦʙʤʝʥʘ ʩʠʩʪʝ-
ʤʘʭ. ʆʙʱʘʷ ʨʝʘʢʮʠʷ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʥʝ ʨʘʚʥʘ ʩʫʤʤʝ ʨʝʘʢʮʠʡ ʥʘ ʦʪʜʝʣʴʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ.

ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʝʣʠʥʝʡʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ, ʙʳʣʠ ʦʬʦʨʤʣʝʥʳ ʚ 
ʪʨʫʜʘʭ ʄ.ɸ. ʉʘʜʦʚʩʢʦʛʦ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ 70ð80-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ [ʅʠʢʦʣʘʝʚ, 1998]. ʀʤ ʙʳʣʦ 
ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʧʦʥʷʪʠʝ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʧʝʨʝʥʝʩʰʝʝ ʥʘ ʩʝʙʷ ʫʧʦʤʷʥʫʪʫʶ ʠʜʝʶ ʀ. ʇʨʠʛʦʞʠʥʘ. 
ʌʠʟʠʯʝʩʢʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ ð ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʈʝʘʣʴʥʳʝ ʧʦʨʦʜʥʳʝ ʩʨʝʜʳ ʷʚʣʷ-
ʶʪʩʷ ʠʝʨʘʨʭʠʯʝʩʢʠ ʥʝʦʜʥʦʨʦʜʥʳʤʠ. ʌʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠʟʤʝʥʷʶʪʩʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʢʦʨʦʪʢʠʭ ʠʥʪʝʨʚʘʣʘʭ ʚʨʝʤʝʥʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʵʥʜʦʛʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 
ʚʢʣʶʯʘʷ ʣʫʥʥʦ-ʩʦʣʥʝʯʥʳʝ ʧʨʠʣʠʚʳ ʠ ʜʨʫʛʠʝ ʷʚʣʝʥʠʷ ʚʥʝʟʝʤʥʦʡ ʧʨʠʨʦʜʳ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦ-
ʨʦʚ. ʂʦʨʝʥʥʦʡ ʧʝʨʝʩʤʦʪʨ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʚʦʡʩʪʚʘʭ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʟʘʣʦʞʠʣ ʦʩʥʦʚʳ ʥʝʣʠʥʝʡʥʦʡ ʛʝʦ-
ʬʠʟʠʢʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʝʣʠʥʝʡʥʦʡ ʩʝʡʩʤʦʣʦʛʠʠ.

ʉʦʛʣʘʩʥʦ ʧʦʩʪʫʣʘʪʘʤ ʢʣʘʩʩʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʯʠʩʪʦ ʤʘʪʝ-
ʤʘʪʠʯʝʩʢʠʤʠ ʩʣʦʞʥʦʩʪʷʤʠ. ɺ ʧʦʩʣʝʜʥʠʝ 30ð40 ʣʝʪ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʨʘʝʢʪʦʨʠʠ ʙʫʜʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 
ʩʠʩʪʝʤ ʦʧʠʩʳʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʪʦʯʢʦʡ, ʢʘʢ ʫ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʤʘʷʪʥʠʢʘ, ʠʣʠ ʢʨʫʛʦʤ, ʢʘʢ ʚ ʦʙʨʘʪʠʤʳʭ 
ʩʠʩʪʝʤʘʭ, ʥʦ ʠ ʜʦʚʦʣʴʥʦ ʧʨʠʭʦʪʣʠʚʳʤʠ ʢʨʠʚʳʤʠ, ʥʘʟʳʚʘʝʤʳʤʠ ʩʪʨʘʥʥʳʤʠ ʘʪʪʨʘʢʪʦʨʘʤʠ. ʌʦʨʤʘʣʴʥʦ 
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ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʦʥʠ ʦʧʠʩʳʚʘʶʪ, ʷʚʣʷʶʪʩʷ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤʠ, ʥʦ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʠʭ ʧʦʚʝʜʝʥʠʝ 
ʤʦʞʥʦ ʣʠʰʴ ʚ ʪʝʯʝʥʠʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. ɿʜʝʩʴ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʧʨʠʤʝʨ ʠʟ ʧʝʪʨʦʣʦʛʠʠ, ʢʦʪʦʨʳʡ 
ʠʣʣʶʩʪʨʠʨʫʝʪ ʬʠʛʫʨʘ (ʨʠʩ. 2), ʟʘʠʤʩʪʚʦʚʘʥʥʘʷ ʠʟ ʩʪʘʪʴʠ [Passchier, Trouw, 2005]. ʊʘʢ, ʨʝʘʣʴʥʳʡ ʭʦʜ 
ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʥʝʜʨʘʭ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʦʪʚʝʪʥʘʷ ʨʝʘʢʮʠʷ ʧʦʨʦʜ ʚ ʧʨʦʮʝʩʩʝ ʤʝʪʘʤʦʨʬʠʟʤʘ 
ʦʧʠʩʳʚʘʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʢʨʠʚʦʡ, ʯʝʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ. ɽʜʠʥʳʡ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʡ ʮʠʢʣ ʤʦʞʝʪ ʚʢʣʶ-
ʯʘʪʴ ʚ ʩʝʙʷ ʮʠʢʣʳ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʅʝʨʘʚʥʦʚʝʩʥʦʩʪʴ ʥʝʦʙʨʘʪʠʤʳʭ ʩʠʩʪʝʤ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʩʦʙʳʪʠʡ. ɺ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ð ʚ ʪʦʯʢʝ ʙʠʬʫʨʢʘʮʠʠ ð ʤʦʞʝʪ ʧʨʦ-
ʠʟʦʡʪʠ ʩʤʝʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ [ʇʨʠʛʦʞʠʥ, 1991]. ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ 
ʟʥʘʥʠʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʣʠ ʜʝʪʘʣʝʡ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʚʳʨʘʩʪʘʝʪ ʜʦ ʦʛʨʦʤʥʝʡ-
ʰʝʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʧʨʦʛʥʦʟʝ, ʝʩʣʠ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʪʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʥʘ ʧʨʦʜʦʣʞʠ-
ʪʝʣʴʥʦʝ ʚʨʝʤʷ. ʉʪʘʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʧʨʦʛʥʦʟ ʨʘʟʚʠʪʠʷ ʩʣʦʞʥʦʡ ʩʠʩ-
ʪʝʤʳ, ʩʫʱʝʩʪʚʫʝʪ ʛʦʨʠʟʦʥʪ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ, ʟʘ ʢʦʪʦʨʳʤ ʛʦʩʧʦʜʩʪʚʫʝʪ ʧʦʣʥʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ 
[ʂʘʧʠʮʘ ʠ ʜʨ., 2003]. ʕʪʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʧʨʦʛʥʦʟʫ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ.

ʊʝʤ ʥʝ ʤʝʥʝʝ ʚ ʩʪʨʘʥʥʳʭ ʘʪʪʨʘʢʪʦʨʘʭ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ʧʦʨʷʜʢʘ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʥʝʢʦʪʦʨʳʝ ʧʝʨʩʧʝʢ-
ʪʠʚʳ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʛʥʦʟʘ. ʍʘʦʩ ʥʘ ʤʠʢʨʦʫʨʦʚʥʝ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʥʘ ʤʘʢʨʦ
ʫʨʦʚʥʝ. ɺʝʜʫʱʫʶ ʨʦʣʴ ʚ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʥʝʦʙʨʘʪʠʤʳʭ ʩʠʩʪʝʤ ʥʘʨʘʚʥʝ ʩ ʛʣʘʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʜʝʡʩʪ
ʚʫюʱʠʤʠ ʚ ʩʠʩʪʝʤʝ, ʠʛʨʘʶʪ ʜʠʩʩʠʧʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʩʩʝʠʚʘʥʠʝʤ ʵʥʝʨʛʠʠ. ʂ ʥʠʤ ʦʪ
ʥʦʩʷʪʩʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʪʨʝʥʠʝ, ʚʷʟʢʦʩʪʴ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʪʘʢʠʭ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʝ 
ʥʘ ʨʘʩʩʝʠʚʘʥʠʝ ʵʥʝʨʛʠʠ ʚ ʦʯʘʛʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʚʦʜʦ- ʠʣʠ ʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʴ ʩʝʡʩʤʦʛʝʥʝʨʠʨʫ-
ʶʱʝʛʦ ʨʘʟʣʦʤʘ, ʜʘʚʥʦ ʦʙʨʘʪʠʣʠ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ.

ʇʨʠʤʝʨʦʤ ʧʦʷʚʣʝʥʠʷ ʧʦʨʷʜʢʘ ʥʘ ʤʘʢʨʦʫʨʦʚʥʝ ʚ ʭʘʦʩʝ ʤʥʦʞʝʩʪʚʘ ʤʠʢʨʦʩʦʙʳʪʠʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 
ʬʝʥʦʤʝʥ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʮʠʢʣʘ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʩʪʦʡʯʠʚʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ, ʜʝʡʩ-
ʪʚʫʶʱʠʭ ʚ ʧʨʝʜʝʣʘʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʷʩʘ. ʇʨʘʚʜʘ, ʠʟ-ʟʘ ʠʝʨʘʨʭʠʯʥʦʩʪʠ ʛʝʦʬʠʟʠʯʝʩʢʦʡ 
ʩʨʝʜʳ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʣʶʙʦʛʦ ʩʦʙʳʪʠʷ ʩ ʥʝʢʦʪʦʨʳʤ ʄ ʜʦʧʫʩʪʠʤʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʜʚʦʷʢʦ: ʣʠʙʦ ʩʯʠ-
ʪʘʪʴ ʵʪʦ ʩʦʙʳʪʠʝ ʥʝʦʨʜʠʥʘʨʥʳʤ, ʪ.ʝ. ʪʦʯʢʦʡ ʙʠʬʫʨʢʘʮʠʠ (ʟʘʚʝʨʰʝʥʠʝʤ ʩʪʘʨʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝ-
ʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʠ ʥʘʯʘʣʦʤ ʥʦʚʦʡ ʠʩʪʦʨʠʠ), ʣʠʙʦ ʩʯʠʪʘʪʴ ʝʛʦ ʚʩʝ-ʪʘʢʠ ʦʨʜʠʥʘʨʥʳʤ ʧʨʦʷʚ-
ʣʝʥʠʝʤ ʨʘʟʨʷʜʢʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʙʦʣʝʝ ʦʙʰʠʨʥʦʡ ʩʠʩʪʝʤʝ. ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʩ ʄmax ʦʩʪʘʝʪʩʷ, ʘ ʨʝʘʣʴʥʳʡ 
ʦʪʚʝʪ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ ʩʧʫʩʪʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. ɺʟʘʤʝʥ ʵʪʘ ʥʝʦʧʨʝʜʝʣʝʥ-
ʥʦʩʪʴ ʜʘʝʪ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʚ ʧʦʪʦʢʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʮʠʢʣʦʚ ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ ʠ ʧʨʦʜʦʣ-
ʞʠʪʝʣʴʥʦʩʪʠ. ʊʦʛʜʘ ʣʶʙʦʝ ʩʦʙʳʪʠʝ ʟʘʚʝʨʰʘʝʪ ʦʜʠʥ ʠʟ ʩʫʙʮʠʢʣʦʚ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʚʘʟʠʧʝʨʠʦʜʠʯʥʦʩʪʠ 
ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʡ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʬʘʢʪʦʨʦʚ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢ ʩʦʙʩʪʚʝʥʥʦ 
ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʩʠʣʘʤ ð ʧʨʠʣʠʚʥʳʝ, ʩʦʣʥʝʯʥʳʝ, ʛʘʣʘʢʪʠʯʝʩʢʠʝ ʠ ʪ.ʧ. ʮʠʢʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʀʤ ʧʦʩ-
ʚʷʱʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [ʍʘʠʥ, ʍʘʣʠʣʦʚ, 2009]. ɼʣʷ ʥʘʰʝʡ ʩʪʘʪʴʠ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʮʠʢʣʠʯʥʦʩʪʴ ʩʝʡʩʤʦʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʨʘʟʥʳʤʠ ʧʝʨʠʦʜʘʤʠ ʧʦʚʪʦʨʝʥʠʷ ʤʦʛʣʘ ʙʳ ʙʳʪʴ ʧʦ-
ʣʝʟʥʘ ʜʣʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʩʝʡʩʤʦʙʝʟʦʧʘʩʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʭʨʘʥʠʣʠʱ ʈɸʆ ʢʘʢ ʬʘʢʪʦʨ ʧʦʥʠ-
ʞʝʥʠʷ ʠʣʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʟʘʜʘʥʥʦʤ ʨʘʡʦʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʚʨʝʤʝʥʥʦ-
ʛʦ. ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʮʠʢʣʳ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʠʟʤʝʥʝʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʠ ʥʦʩʷʪ 
ʜʦʣʛʦʧʝʨʠʦʜʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʅʘʢʣʦʥ ʟʝʤʥʦʡ ʦʩʠ ʠʟʤʝʥʷʝʪʩʷ ʩ ʧʝʨʠʦʜʦʤ ʚ 40 ʪʳʩ. ʣʝʪ, ʧʨʝʮʝʩʩʠʷ ʩʦ-

Рʠʩ. 2. Пʦʩʪʫʣʠʨʫʝʤʦʝ (ʘ) ʠ ʨʝʘʣʴʥʦʝ (ʙ) ʧʦʚʝʜʝʥʠʝ ʧʦʨʦʜ ʚ ʧʨʦʮʝʩʩʝ ʤʝʪʘʤʦʨʬʠʟʤʘ, ʧʦ [Passchier, 
Trouw, 2005].
P ð ʜʘʚʣʝʥʠʝ, T ð ʪʝʤʧʝʨʘʪʫʨʘ, M1, M2 ð ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʮʠʢʣʳ, D1ðD3 ð ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʩʦʙʳʪʠʷ.
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ʚʝʨʰʘʝʪ ʧʦʣʥʳʡ ʢʨʫʛ ʟʘ 20 ʪʳʩ. ʣʝʪ, ʘ ʮʠʢʣ ʢʦʣʝʙʘʥʠʡ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʘ ð 100 ʪʳʩ. ʣʝʪ. ʇʨʘʚʜʘ ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʮʠʢʣʦʚ ʩʝʡʩʤʠʯʝʩ-
ʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʪʘʢʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʠʝ ʩʦʤʥʝʥʠʷ.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʣʠʥʝʡʥʦʩʪʴ ʩʝʡʩʤʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʯʘʛʦʚʳʭ ʟʦʥʘʭ ʤʦʞʝʪ ʨʘʩ-
ʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʛʨʘʥʠʯʝʥʠʝ, ʥʘʢʣʘʜʳʚʘʝʤʦʝ ʥʘ ʛʠʧʦʪʝʟʫ ʦ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩ-
ʢʦʛʦ ʨʝʞʠʤʘ. ʅʝʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ, ʵʚʦʣʶʮʠʶ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʩʢʘʟʘʪʴ, ʠʟ-ʟʘ ʥʝʦʧʨʝʜʝʣʝʥ-
ʥʦʩʪʝʡ ʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦʨʦʞʜʘʝʪ ʥʝʠʟʙʝʞʥʳʡ ʭʘʦʩ ʚ ʦʧʠʩʘʥʠʠ ʩʠʩʪʝʤʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢʦʨʦʪʢʠʡ 
ʛʦʨʠʟʦʥʪ ʧʨʦʛʥʦʟʘ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʧʦʣʥʠʪʴ ʜʦʣʛʦʩʨʦʯʥʦʝ ʧʨʝʜʩʢʘʟʘʥʠʝ ʩʝʡʩʤʠʯʥʦʩʪʠ ʚ ʪʦʤ ʠʣʠ 
ʠʥʦʤ ʨʘʡʦʥʝ ʚʳʥʫʞʜʘʝʪ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʤʦʜʝʣʝʡ ʢʦʥʢʨʝʪʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʢ ʦʙʱʠʤ ʤʦʜʝʣʷʤ ʚʩʝ 
ʙʦʣʝʝ ʤʝʣʢʦʛʦ ʤʘʩʰʪʘʙʘ, ʥʦ ʦʭʚʘʪʳʚʘʶʱʠʭ ʚʩʝ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝ-
ʤʝʥʠ ʠ ʙ·ʣʴʰʠʝ ʦʙʲʝʤʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ.

ɻɽʆʊɽʂʊʆʅʀʏɽʉʂɸʗ ʇʆɿʀцʀʗ ʇʃʆщɸɼʂʀ ʄʆɻʀʃьʅʀʂɸ  
ʀ ʇʈʆɻʅʆɿ ʉɽʁʉʄʆɹɽɿʆʇɸʉʅʆʉʊʀ

ʆʧʨʝʜʝʣʝʥʥʫʶ ʷʩʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʩʠʣ, ʧʨʠʚʦʜʷʱʠʭ ʚ ʜʝʡʩʪʚʠʝ ʤʝʭʘʥʠʟʤ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʜʘʣʘ 
ʪʝʢʪʦʥʠʢʘ ʧʣʠʪ [ʄʦʛʠ, 1988]. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʦʨʠʠ, ʚʝʱʝʩʪʚʦ ʤʘʥʪʠʠ, ʙʣʘʛʦʜʘʨʷ ʫʩʪʦʡʯʠʚʦʡ ʩʝʪʠ ʢʦʥ-
ʚʝʢʪʠʚʥʳʭ ʷʯʝʝʢ, ʧʦʜʥʠʤʘʝʪʩʷ ʠʟ ʛʣʫʙʠʥ ɿʝʤʣʠ ʧʦ ʫʟʢʠʤ ʢʘʥʘʣʘʤ ʚʜʦʣʴ ʩʨʝʜʠʥʥʦ-ʦʢʝʘʥʠʯʝʩʢʠʭ ʭʨʝʙ-
ʪʦʚ, ʘ ʪʘʢʞʝ ʚ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ. ʇʨʠ ʵʪʦʤ ʦʢʝʘʥʠʯʝʩʢʦʝ ʜʥʦ ʥʘʨʘ-
ʱʠʚʘʝʪʩʷ ʚ ʦʙʝ ʩʪʦʨʦʥʳ ʦʪ ʭʨʝʙʪʦʚ, ʫʚʝʣʠʯʠʚʘʷ ʧʣʦʱʘʜʴ ʦʢʝʘʥʠʯʝʩʢʠʭ ʧʣʠʪ ʟʝʤʥʦʡ ʢʦʨʳ, ʢʦʪʦʨʳʝ 
ʜʚʠʞʫʪʩʷ ʪʘʢ, ʯʪʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʧʣʠʪʘʤʠ ʠ ʧʦʜʦʜʚʠʛʘʶʪʩʷ ʧʦʜ ʥʠʭ. ʉʦʛʣʘʩʥʦ ʵʪʠʤ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʠʤʝʥʥʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʧʣʠʪ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ ʥʝʧʨʝʩʪʘʥʥʦʤ ʠʭ ʧʝʨʝʤʝʱʝʥʠʠ, ʧʨʠʚʦ-
ʜʷʪ ʢ ʧʦʷʚʣʝʥʠʶ ʚʜʦʣʴ ʛʨʘʥʠʮ ʧʣʠʪ ʧʨʦʪʷʞʝʥʥʳʭ ʦʙʣʘʩʪʝʡ ʩ ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 
ʥʘʧʨʷʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʨʘʟʨʷʞʘʶʪʩʷ ʚ ʚʠʜʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ.

ɺ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʝʶʪʩʷ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨ
ʥʦʩʪʠ, ʧʨʷʤʦ ʢʦʨʨʝʩʧʦʥʜʠʨʫʶʱʠʝ ʩ ʧʨʠʨʦʜʦʡ ʵʪʦʛʦ ʷʚʣʝʥʠʷ. ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦʯʘʛʠ 
ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʩʧʦʣʦʞʝʥʳ ʚʜʦʣʴ ʧʨʦʪʷʞʝʥʥʳʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʟʢʠʭ ʟʦʥ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʥʳʭ ʩʪʨʫʢ-
ʪʫʨ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʣʠʪʦʩʬʝʨʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʷʪ ʩʝʡʩʤʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʣʠʪ. 
ʇʦʩʣʝʜʥʠʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ: ʨʠʬʪʦʚʳʝ ʟʦʥʳ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ, 
ʟʦʥʳ ʩʫʙʜʫʢʮʠʠ ʠʣʠ ʧʦʜʜʚʠʛʘ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ ʧʦʜ ʢʦʥʪʠʥʝʥʪʘʣʴʥʫʶ ʠ ʟʦʥʳ ʪʨʘʥʩʬʦʨʤʥʳʭ ʧʝʨʝʤʝ-
ʱʝʥʠʡ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ. ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤʠ ʚ ʩʝʡʩʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʷʚʣʷʶʪʩʷ ʢʦʥʚʝʨʛʝʥʪʥʳʝ 
ʩʪʨʫʢʪʫʨʳ ʣʠʪʦʩʬʝʨʳ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʫʛʦʦʙʨʘʟʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʤʝʞʜʫ ʣʠʪʦʩʬʝʨʥʳʤʠ ʧʣʠʪʘʤʠ, 
ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʦ ʧʝʨʠʬʝʨʠʠ ʦʢʝʘʥʦʚ ʚ ʚʠʜʝ ʧʦʛʨʫʞʘʶʱʠʭʩʷ ʧʦʜ ʢʦʥʪʠʥʝʥʪʳ ʟʦʥ ʩʫʙʜʫʢʮʠʠ, ʘ ʪʘʢ-
ʞʝ ʨʝʣʠʢʪʘʤʠ ʜʨʝʚʥʠʭ ʟʦʥ ʩʫʙʜʫʢʮʠʠ ʥʘ ʩʘʤʠʭ ʢʦʥʪʠʥʝʥʪʘʭ [ʂʦʤʧʣʝʢʪé, 1999]. ɹʦʣʝʝ ʩʣʦʞʥʳʡ, ʧʦ 
ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚʦʧʨʦʩ ʩʚʷʟʘʥ ʩ ʦʙʲʷʩʥʝʥʠʝʤ ʤʝʭʘʥʠʟʤʘ ʚʥʫʪʨʠʧʣʠʪʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ, 
ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʵʧʠʟʦʜʠʯʝʩʢʠ, ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʢʦʨʳ ʠ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʤʠʛʨʠ-
ʨʦʚʘʪʴ ʦʪ ʫʯʘʩʪʢʘ ʢ ʫʯʘʩʪʢʫ [Kenner, Segall, 2000; Gangopadhyay, Talwani, 2003; Schulte, Mooney, 2005].

ʏʪʦ ʢʘʩʘʝʪʩʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʪʦ ʚʩʝʛʜʘ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʯʘʱʝ 
ʚʩʝʛʦ ʦʯʘʛʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʙʣʘʩʪʷʤ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʢʦʥʪʨʘʩʪʥʳʭ ʥʦʚʝʡʰʠʭ ʪʝʢʪʦʥʠʯʝʩ-
ʢʠʭ ʜʚʠʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʢʘʢ ʨʘʟ ʠ ʷʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʘʤʠ ʩʝʡʩʤʦʛʝʦʜʠ-
ʥʘʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʣʠʪ. ɺ ʦʙʣʘʩʪʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ ʪʘʢʠʝ ʜʚʠʞʝʥʠʷ ʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 
ʧʨʠʫʨʦʯʝʥʳ ʢ ʘʣʴʧʠʡʩʢʠʤ ʩʢʣʘʜʯʘʪʳʤ ʟʦʥʘʤ (ʂʘʨʧʘʪʳ, ʂʨʳʤ, ʂʘʚʢʘʟ ʠ ʇʘʤʠʨ), ʘ ʪʘʢʞʝ ʢ ʫʯʘʩʪʢʘʤ 
ʧʣʘʪʬʦʨʤ, ʠʩʧʳʪʘʚʰʠʤ ʥʦʚʝʡʰʫʶ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʘʢʪʠʚʠʟʘʮʠʶ (ʊʷʥʴ-ʐʘʥʴ ʠ ʇʨʠʙʘʡʢʘʣʴʝ). ɺ ʟʦʥʘʭ 
ʢʦʥʚʝʨʛʝʥʪʥʦʛʦ ʩʦʯʣʝʥʝʥʠʷ ʦʢʝʘʥʦʚ ʠ ʤʘʪʝʨʠʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʡʦʥʝ ʂʘʤʯʘʪʢʠ ʠ ʂʫʨʠʣʴʩʢʠʭ ʦʩ-
ʪʨʦʚʦʚ, ʤʝʣʢʦʬʦʢʫʩʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʯʘʩʪʠ, ʘ ʚ ʩʪʦʨʦʥʫ ʢʦʥʪʠʥʝʥʪʘ ʠʭ 
ʛʣʫʙʠʥʘ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʦʙʨʠʩʦʚʳʚʘʷ ʛʣʫʙʠʥʥʳʝ ʧʣʦʩʢʦʩʪʠ ʧʦʜʜʚʠʛʘ ɿʘʚʘʨʠʮʢʦʛʦ-ɹʝʥʴʦʬʘ 
[ʉʝʡʩʤʠʯʝʩʢʦʝé, 1968, 1980].

ɺ ʧʨʝʞʥʠʝ ʛʦʜʳ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʉʉʉʈ ʘʣʛʦʨʠʪʤ 
ʚʳʜʝʣʝʥʠʷ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʦʜʥʦʡ ʠʟ ʩʫʱʝʩʪ-
ʚʦʚʘʚʰʠʭ ʦʙʱʝʪʝʦʨʝʪʠʯʝʩʢʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʘʨʘʜʠʛʤ. ʀ ʪʦʣʴʢʦ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪʳ ʆʉʈ-97 ʚ ʝʝ 
ʩʪʨʫʢʪʫʨʥʫʶ ʦʩʥʦʚʫ ʚʧʝʨʚʳʝ ʙʳʣʘ ʧʦʣʦʞʝʥʘ ʝʜʠʥʩʪʚʝʥʥʘʷ ʧʘʨʘʜʠʛʤʘ, ʘ ʠʤʝʥʥʦ ʪʝʦʨʠʷ ʪʝʢʪʦʥʠʢʠ ʣʠ-
ʪʦʩʬʝʨʥʳʭ ʧʣʠʪ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʧʘʨʘʜʠʛʤʝ, ʩʝʡʩʤʠʯʥʦʩʪʴ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʘ 
ʈʌ, ʦʙʫʩʣʦʚʣʝʥʘ ʠʥʪʝʥʩʠʚʥʳʤ ʩʝʡʩʤʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʢʨʫʧʥʳʭ ʣʠʪʦʩ-
ʬʝʨʥʳʭ ʧʣʠʪ: ɽʚʨʦʧʝʡʩʢʦʡ, ɸʟʠʘʪʩʢʦʡ, ɸʨʘʚʠʡʩʢʦʡ, ʀʨʘʥʩʢʦʡ, ʀʥʜʠʡʩʢʦʡ, ʂʠʪʘʡʩʢʦʡ, ʊʠʭʦʦʢʝʘʥʩʢʦʡ, 
ʆʭʦʪʩʢʦʡ ʠ ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʦʡ [ʂʦʤʧʣʝʢʪé, 1999].

ʅʘʧʨʦʪʠʚ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʠ ʤʘʣʳʤ ʯʠʩʣʦʤ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʦʪʣʠʯʘ-
ʶʪʩʷ ʱʠʪʳ ʠ ʧʣʠʪʳ ʜʨʝʚʥʠʭ ʧʣʘʪʬʦʨʤ ʥʘ ʢʦʥʪʠʥʝʥʪʘʭ. ʕʪʦ ʜʝʣʘʝʪ ʠʭ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ 
ʨʘзʤʝʱʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʭʨʘʥʠʣʠʱ ʜʦʣʛʦʞʠʚʫʱʠʭ ʈɸʆ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʠʣʴʥʳʝ ʨʘʟʨʫʰʠʪʝʣʴʥʳʝ ʟʝʤ-
ʣʝʪʨʷʩʝʥʠʷ ʚ ʥʠʭ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʷʪ. ʆʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʦʙʳʪʠʡ (ʄ ² 7) ʜʣʷ ʧʣʦʱʘ-
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ʜʦʢ, ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʧʦʜ ʠʟʦʣʷʮʠʶ ʈɸʆ ʥʘ 
ʱʠʪʘʭ ʜʨʝʚʥʠʭ ʧʣʘʪʬʦʨʤ, ʭʦʪʷ ʠ ʥʝʦʧʨʝʜʝ-
ʣʝʥʥʳʝ, ʥʦ ʚʩʝ-ʪʘʢʠ ʢʨʘʡʥʝ ʥʠʟʢʠʝ [Fenton et 
al., 2006]. ɺʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʦʷʩʦʚ ʚʳ-
ʩʦʢʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʚʜʦʣʴ ʛʨʘʥʠʮ ʪʝʢʪʦʥʠ-
ʯʝʩʢʠʭ ʧʣʠʪ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʙʣʘʩʪʝʡ ʩ 
ʥʠʟʢʦʡ ʩʝʡʩʤʠʯʥʦʩʪʴʶ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʝʞ-
ʜʫ ʵʪʠʤʠ ʧʦʷʩʘʤʠ ʚʥʫʪʨʠ ʧʣʠʪ, ʠʟʤʝʨʷʝʪʩʷ 
ʠʥʪʝʨʚʘʣʘʤʠ ʚ ʩʦʪʥʠ ʤʠʣʣʠʦʥʦʚ ʣʝʪ (ʛʝʦʪʝʢ-
ʪʦʥʠʯʝʩʢʠʝ ʤʝʛаʮʠʢʣʳ), ʯʪʦ ʥʘʤʥʦʛʦ ʧʨʝʚʦʩʭʦʜʠʪ ʨʘʟʫʤʥʳʡ ʧʝʨʠʦʜ ʧʨʦʛʥʦʟʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʭʨʘʥʠʣʠʱ 
ʜʦʣʛʦʞʠʚʫʱʠʭ ʈɸʆ. ʌʝʥʦʤʝʥ ʤʝʛʘʮʠʢʣʠʯʥʦʩʪʠ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʦʜʚʦʜʠʪ 
ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ ʧʦʜ ʜʦʣʛʦʩʨʦʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʭʨʘ-
ʥʠʣʠʱ, ʨʘʟʤʝʱʘʝʤʳʭ ʚʥʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʦʷʩʦʚ ʥʘ ʜʨʝʚʥʠʭ ʧʣʘʪʬʦʨʤʘʭ ʠ ʱʠʪʘʭ. ɻʣʘʚʥʦʝ ʧʨʠ ʠʟʦʣʷʮʠʠ 
ʜʦʣʛʦʞʠʚʫʱʠʭ ʈɸʆ ʥʘ ʜʨʝʚʥʠʭ ʧʣʘʪʬʦʨʤʘʭ ð ʵʪʦ ʠʩʢʣʶʯʠʪʴ ʨʘʟʤʝʱʝʥʠʝ ʧʣʦʱʘʜʦʢ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦ 
ʘʢʪʠʚʥʳʭ ʨʘзʣʦʤʘʭ, ʜʣʷ ʢʦʪʦʨʳʭ, ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʧʝʨʠʦʜ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʜʝ-
ʩʷʪʢʠ ʪʳʩʷʯʠ ʣʝʪ.

ʂ ʩʦʞʘʣʝʥʠʶ, ʦʮʝʥʢʘ ʩʝʡʩʤʦʙʝʟʦʧʘʩʥʦʩʪʠ ʧʣʦʱʘʜʦʢ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʚʥʫʪʨʠʧʣʠʪʥʳʤ ʧʦʷʩʘʤ ʧʦ-
ʚʳʰʝʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʚʳʟʳʚʘʝʪ ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ. ʊʘʢ, ʨʘʡʦʥ ʨʘʟʤʝʱʝʥʠʷ ʭʨʘʥʠʣʠʱʘ ʧʦʜ ʂʨʘʩ-
ʥʦʷʨʩʢʦʤ, ʝʩʣʠ ʩʫʜʠʪʴ ʧʦ ʢʘʨʪʝ ʩʝʡʩʤʦʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʨʝʛʠʦʥʘʣʠʟʘʮʠʠ (ʨʠʩ. 3), ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝ-
ʜʝʣʘʭ ɸʟʠʘʪʩʢʦʡ ʧʣʠʪʳ ʢ ʩʝʚʝʨʫ ʦʪ ʛʨʘʥʠʮʳ ʩ ʂʠʪʘʡʩʢʦʡ ʧʣʠʪʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʢʦʣʦ 1000 ʢʤ. ʈʘʡʦʥ 
ʦʪʥʦʩʠʪʩʷ ʢ ɸʣʴʧʠʡʩʢʦ-ɻʠʤʘʣʘʡʩʢʦʤʫ ʧʦʷʩʫ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʠ ʧʨʠʫʨʦʯʝʥ ʢ ʟʦʥʝ 7-ʙʘʣʣʴʥʦʡ 
(ʠʣʠ ʜʘʞʝ 8-ʙʘʣʣʴʥʦʡ) ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʧʣʦʱʘʜʢʘ ʧʦʜ ʂʨʘʩʥʦʷʨʩʢʦʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 
ʚʙʣʠʟʠ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ (ʨʠʩ. 4), ʥʘʩʣʝʜʫʶʱʠʭ ʜʨʝʚʥʶʶ ʟʦʥʫ ʩʫʙʜʫʢʮʠʠ (ʩʤ. ʨʠʩ. 3). ʊʘʢʘʷ 
ʧʦʟʠʮʠʷ ʥʝ ʠʩʢʣʶʯʘʝʪ ʩʮʝʥʘʨʠʷ ʘʢʪʠʚʠʟʘʮʠʠ ʵʪʦʡ ʜʨʝʚʥʝʡ ʛʨʘʥʠʮʳ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʚ ʦʪʜʘʣʝʥʥʦʤ 
ʙʫʜʫʱʝʤ, ʯʪʦ ʩʨʘʟʫ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʠʪʴ ʪʘʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ.

ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ, ʣʠʪʦʩʬʝʨʥʳʝ ʧʣʠʪʳ ʧʝʨʝʤʝʱʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʠ ʘʢʪʠʚʥʳʝ ʛʨʘʥʠ-
ʮʳ ʧʣʠʪ ʤʝʥʷʶʪ ʩʚʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʩʝʡʩʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʧʦʟʠʮʠʷ 
ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʘʡʦʥʘ ʚ ʩʠʩʪʝʤʝ ʩʝʡʩʤʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʥʝ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ. ʕʪʦ 

ʧʦʣʦʞʝʥʠʝ ʩʣʝʜʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʠ ʥʘ ʧʣʦ-
ʱʘʜʢʠ ʜʣʷ ʭʨʘʥʠʣʠʱ ʈɸʆ.

ʇʨʠʣʦʞʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 
ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʨʝʞʠʤʘ ʚ ʤʘʥʪʠʠ ʢ ʪʝʦʨʠʠ ʪʝʢ-
ʪʦʥʠʢʠ ʧʣʠʪ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʦʛʥʦʟ 
ʧʝʨʝʤʝʱʝʥʠʷ ʧʣʠʪ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʣʦʞʝ-
ʥʠʷ ʧʦʷʩʦʚ ʩʝʡʩʤʠʯʥʦʩʪʠ ʥʘ ʦʪʜʘʣʝʥʥʦʝ ʙʫʜʫ-
ʱʝʝ. ʊʘʢ, ʚ ʨʘʙʦʪʝ ʈ.ʅ. ʄʠʪʯʝʣʘ ʩ ʩʦʘʚʪʦʨʘʤʠ 
[Mitchell et al., 2012] ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʛʦ ʠʟ ʚʦʟ-
ʤʦʞʥʳʭ ʩʮʝʥʘʨʠʝʚ ʦʩʫʱʝʩʪʚʣʝʥ ʧʨʦʛʥʦʟ ʧʝ-
ʨʝʤʝʱʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʢʦʚ ʠ ʠʭ ʩʣʠʷ
ʥʠʝ ʚ ʝʜʠʥʳʡ ʩʫʧʝʨʤʘʪʝʨʠʢ ʥʘ ʤʝʩʪʝ ʉʝʚʝʨʥʦ-

Рʠʩ. 3. Лʠʪʦʩʬʝʨʥʳʝ ʧʣʠʪʳ ʶʛʘ Сʠʙʠʨʠ 
(ʬʨʘʛʤʝʥʪ ʢʘʨʪʳ В.И. ʋʣʦʤʦʚʘ (http://
seismorus.ru/hazards/russia).
1 ð ʛʨʘʥʠʮʳ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ; 2 ð ʨʝʣʠʢʪʳ ʢʦʥʚʝʨ-
ʛʝʥʪʥʳʭ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ (ʟʦʥ ʩʫʙʜʫʢʮʠʠ); 
3 ð ʢʦʥʪʫʨ ʢʘʨʪʳ ʥʘ ʨʠʩ. 4.

Рʠʩ. 4. Сʭʝʤʘ ʵʣʝʤʝʥʪʦʚ ʩʝʡʩʤʦʨʘʡʦʥʠʨʦ-
ʚʘʥʠʷ ʶʛʘ Кʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ (ʧʨʦʛʥʦʟ 
ВОЗ), ʧʦ [Сʠʛʙʘʪʫʣʠʥ ʠ ʜʨ., 2004].
1 ð ʩʝʡʩʤʦʘʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ; 2 ð ʦʙʣʘʩʪʠ ʫʤʝʨʝʥʥʦʡ 
ʩʝʡʩʤʦʘʢʪʠʚʥʦʩʪʠ; 3 ð ʦʙʣʘʩʪʠ ʧʦʚʳʰʝʥʥʦʡ ʩʝʡʩʤʦʘʢ-
ʪʠʚʥʦʩʪʠ; 4 ð ɺʆɿ; 5 ð ʨʘʡʦʥ ʨʘʟʤʝʱʝʥʠʷ ʭʨʘʥʠʣʠʱʘ 
ʈɸʆ.
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ʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 200 ʤʣʥ ʣʝʪ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ 
ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʛʥʦʟʳ ʧʝʨʝʤʝʱʝʥʠʷ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʛʠʧʦʪʝʪʠʯʝʩʢʠʝ ʩʮʝʥʘ-
ʨʠʠ. ʇʦʜʦʙʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʤʦʛʫʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʦʙ-
ʣʘʩʪʝʡ ʚ ʚʝʩʴʤʘ ʦʪʜʘʣʝʥʥʦʤ ʙʫʜʫʱʝʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʳʭ ʚʟʛʣʷʜʦʚ ʥʘ ʜʠʥʘʤʠʢʫ ʣʠʪʦʩʬʝʨ-
ʥʳʭ ʧʣʠʪ, ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʦ (ʧʨʠʯʝʤ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦ!) ʧʨʝʜʩʢʘʟʘʪʴ ʤʠʛʨʘʮʠʶ ʨʘʡʦʥʘ ʨʘʟʤʝʱʝ-
ʥʠʷ ʭʨʘʥʠʣʠʱʘ ʈɸʆ ʚʤʝʩʪʝ ʩ ʧʣʠʪʦʡ, ʥʘ ʢʦʪʦʨʦʡ ʦʥʦ ʥʘʭʦʜʠʪʩʷ, ʥʘ ʩʚʝʨʭʜʦʣʛʦʩʨʦʯʥʳʝ ʚ ʦʙʳʜʝʥʥʦʤ 
ʩʤʳʩʣʝ ʧʝʨʠʦʜʳ. ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʪʘʢʦʤ ʧʨʦʛʥʦʟʝ ʩʚʷʟʘʥʘ ʩ ʵʚʦʣʶʮʠʝʡ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʘʡʦ-
ʥʘ ʧʦ ʤʝʨʝ ʤʠʛʨʘʮʠʠ ʧʣʠʪʳ ʠʣʠ ʩ ʧʝʨʩʧʝʢʪʠʚʦʡ ʨʘʩʢʦʣʘ ʧʣʠʪʳ ʥʘ ʦʪʜʝʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ.

ʍʦʪʷ ʧʨʝʜʩʢʘʟʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʚʦʟʤʦʞʥʦ ʩ ʛʝʦʜʠʥʘ-
ʤʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʥʘ ʦʯʝʥʴ ʦʪʜʘʣʝʥʥʳʝ ʧʝʨʠʦʜʳ, ʧʨʠʪʦʤ ʯʪʦ ʵʪʠ ʩʘʤʳʝ ʛʨʘʥʠʮʳ ʚʩʝʛʜʘ ʙʫʜʫʪ ʧʦʷʩʘʤʠ 
ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʩʝʛʦʜʥʷ ʤʘʣʦ ʯʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦʙ ʵʚʦʣʶʮʠʠ ʩʝʡʩʤʠʯʥʦʩʪʠ ʚ ʦʪʜʝ-
ʣʴʥʳʭ ʨʘʡʦʥʘʭ ʵʪʠʭ ʧʦʷʩʦʚ ʠʣʠ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʣʦʞʝʥʠʷ ʥʦʚʳʭ ʧʦʷʩʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʠʤʝʥʥʦ ʪʝʦʨʠʷ 
ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʘʤʳʝ ʦʙʱʠʝ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʩʚʝʨʭʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʝʜʩʢʘʟʘʥʠʷ ʩʝʡʩ-
ʤʠʯʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʨʘʡʦʥʦʚ ʨʘʟʤʝʱʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʭʨʘʥʠʣʠʱ ʈɸʆ.

ɿɸʂʃʖʏɽʅʀɽ

ʉʝʡʩʤʠʯʥʦʩʪʴ ʨʘʡʦʥʘ, ʚ ʢʦʪʦʨʦʤ ʥʘʤʝʯʝʥʦ ʫʩʪʨʦʠʪʴ ʤʦʛʠʣʴʥʠʢ ʈɸʆ ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ, ʭʘʨʘʢ-
ʪʝʨʠʟʫʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʯʝʪʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 7ð8 ʙʘʣʣʦʚ, ʯʪʦ, ʩʦʛʣʘʩʥʦ ʜʝʡʩ-
ʪʚʫʶʱʠʤ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ, ʩʯʠʪʘʝʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʦʤ. ʉʝʡʩʤʦʙʝʟʦʧʘʩʥʦʩʪʴ ʙʫʜʫ-
ʱʝʛʦ ʤʦʛʠʣʴʥʠʢʘ, ʟʘʧʦʣʥʷʝʤʦʛʦ ʈɸʆ ʩ ʜʦʣʛʦʞʠʚʫʱʠʤʠ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ, ʧʝʨʠʦʜ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 
ʦʧʘʩʥʦʩʪʠ ʢʦʪʦʨʳʭ ʠʟʤʝʨʷʝʪʩʷ ʤʠʣʣʠʦʥʘʤʠ ʣʝʪ, ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʦʩʥʦʚʘʥʘ ʥʘ ʚʝʩʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩ-
ʥʳʡ ʧʝʨʠʦʜ. ʆʙʱʝʧʨʠʟʥʘʥʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʩʝʡʩʤʦʙʝʟʦʧʘʩʥʦʩʪʠ, ʘʜʝʢʚʘʪʥʳʭ ʵʪʦʡ ʟʘʜʘʯʝ, ʥʘ ʩʝʛʦʜʥʷʰ-
ʥʠʡ ʜʝʥʴ ʥʝʪ.

ʇʨʦʛʥʦʟ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 
ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ, ʦʩʪʘʝʪʩʷ (ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʦʛʦʚʦʨʢʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʣʴʥʦʜʝʡʩʪʚʠʷ ʛʠʧʦʪʝʟʳ ʦ 
ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʵʪʦʛʦ ʨʝʞʠʤʘ) ʧʨʠʛʦʜʥʳʤ ʥʘ ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʚ ʪʳʩʷʯʠ ʣʝʪ. ʅʘ ʩʚʝʨʭʜʦʣʛʦ-
ʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʧʨʦʛʥʦʟ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʩʣʝʜʫʝʪ ʟʘʤʝʥʠʪʴ ʩʝʡʩʤʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʨʦ-
ʛʥʦʟʦʤ. ʊʘʢʦʡ ʧʨʦʛʥʦʟ ʤʦʞʝʪ ʦʧʠʨʘʪʴʩʷ ʥʘ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ ʤʠʛʨʘʮʠʠ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ, 
ʛʨʘʥʠʮʳ ʢʦʪʦʨʳʭ ʚʩʝʛʜʘ ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ ʧʦʚʳʰʝʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʴʶ.

ʇʨʦʛʥʦʟ ʩʝʡʩʤʦʙʝʟʦʧʘʩʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ ʜʦʣʛʦʞʠʚʫʱʠʭ ʈɸʆ ʚ ʢʦʥʢʨʝʪʥʦʤ ʨʘʡʦʥʝ, 
ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʣʶʙʦʡ ʤʦʜʝʣʠ, ʷʚʣʷʝʪʩʷ ʵʢʩʪʨʘʧʦʣʷʮʠʝʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʘʢʦ-
ʥʦʤʝʨʥʦʩʪʝʡ, ʚʳʷʚʣʝʥʥʳʭ ʧʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʨʘʟʚʠʪʠʝ ʨʘʡʦʥʘ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ 
ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʚʦʧʨʦʩʝ, ʥʘʩʢʦʣʴʢʦ ʜʘʣʝʢʦ ʚ ʙʫʜʫʱʝʝ ʪʘʢʘʷ ʵʢʩʪʨʘ-
ʧʦʣʷʮʠʷ ʦʩʪʘʥʝʪʩʷ ʧʨʠʝʤʣʝʤʦʡ ʜʣʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʦʛʥʦʟʘ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʛʝʦʣʦʛʠʯʝʩ-
ʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʩʪʘʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʛʘʨʘʥʪʠʝʡ ʝʛʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ.

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʧʦʜʜʝʨʞʢʝ ʧʨʦʛʨʘʤʤʳ ʇʨʝʟʠʜʠʫʤʘ ʈɸʅ.
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