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ʅʘʮʠʦʥʘʣʴʥʘʷ ʩʝʪʴ ʮʝʥʪʨʦʚ ʟʜʦʨʦʚʴʷ

ʄʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʠʤʝʥʷʝʤʳʝ 

ʚ ʮʝʥʪʨʘʭ ʟʜʦʨʦʚʴʷ:

ǒ ɸʥʛʠʦʣʦʛʠʯʝʩʢʠʡ ʩʢʨʠʥʠʥʛ (ʧʣʝʯʝ-

ʣʦʜʳʞʝʯʥʳʡ ʠʥʜʝʢʩ)

ǒ ɸʥʪʨʦʧʦʤʝʪʨʠʷ (ʄʊ, ɼʊ, ʆʊ, ʆɹ), 

ʢʘʣʠʧʝʨʦʤʝʪʨʠʷ, ʢʠʩʪʝʚʘʷ 

ʜʠʥʘʤʦʤʝʪʨʠʷ

ǒ ɹʠʦʠʤʧʝʜʘʥʩʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʪʝʣʘ

ǒ ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ 

(ʭʦʣʝʩʪʝʨʠʥ, ʛʣʶʢʦʟʘ, ʢʨʝʘʪʠʥʠʥ ʠ ʜʨ.)

ǒ ʂʘʨʜʠʦʣʦʛʠʯʝʩʢʠʡ ʩʢʨʠʥʠʥʛ 

(ʜʠʩʧʝʨʩʠʦʥʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ)

ǒ ʇʫʣʴʩʦʢʩʠʤʝʪʨʠʷ

ǒ ʉɸɼ, ɼɸɼ

ǒ ʉʧʠʨʦʤʝʪʨʠʷ

ǒ ʊʝʩʪ ʥʘ ʥʘʣʠʯʠʝ ʢʫʨʝʥʠʷ

ǒ ʠ ʜʨʫʛʠʝ

ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʮʝʥʪʨʦʚ ʟʜʦʨʦʚʴʷ



ʅʘʮʠʦʥʘʣʴʥʘʷ ʩʝʪʴ ʮʝʥʪʨʦʚ ʟʜʦʨʦʚʴʷ

ʇʨʦʙʣʝʤʘ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ

ǒ ʉʠʣʴʥʘʷ ʟʘʰʫʤʣʝʥʥʦʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʤʠ ʠ ʧʦʜʜʝʣʴʥʳʤʠ 

ʜʘʥʥʳʤʠ

ǒ ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʩʢʨʠʥʠʥʛʘ 

(ʨʝʰʝʥʠʝ - HCViewer)

ǒ ʉʨʘʚʥʠʪʝʣʴʥʦ ʨʝʜʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ 

ʘʣʛʦʨʠʪʤʦʚ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ- ʘʧʨʦʙʘʮʠʷ ʟʘʢʦʥʘ ɹʝʥʬʦʨʜʘ ʜʣʷ ʘʥʘʣʠʟʘ ʢʘʯʝʩʪʚʘ 

ʤʘʩʩʦʚʳʭ ʜʘʥʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʩʢʨʠʥʠʥʛʘ ʚ ʮʝʥʪʨʘʭ ʟʜʦʨʦʚʴʷ ʥʘ 

ʧʨʠʤʝʨʝ ʜʘʥʥʳʭ ʙʠʦʠʤʧʝʜʘʥʩʥʳʭ ʠʟʤʝʨʝʥʠʡ

ɼʠʥʘʤʠʢʘ ʧʨʦʮʝʥʪʥʦʡ ʜʦʣʠ ʥʝʢʦʨʨʝʢʪʥʳʭ ʜʘʥʥʳʭ ʙʠʦʠʤʧʝʜʘʥʩʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʚ ʮʝʥʪʨʘʭ ʟʜʦʨʦʚʴʷ ʈʦʩʩʠʠ, 2010-2015 ʛʛ. (n=2.294.843) 

Starunova et al., 2017



ʅʘʟʦʚʝʤ ʤʥʦʞʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤ ʟʘʢʦʥʫ ɹʝʥʬʦʨʜʘ, ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ 

ʪʦʛʦ, ʯʪʦ ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʦʝ ʯʠʩʣʦ ʠʟ ʜʘʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʮʠʬʨʳ d, ʨʘʚʥʘ lg(1+1/d).

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ɹʝʥʬʦʨʜʘ ʜʣʷ ʧʝʨʚʦʡ (ʘ) ʠ ʧʝʨʚʳʭ ʜʚʫʭ ʟʥʘʯʘʱʠʭ ʮʠʬʨ (ʙ)

ɿʘʢʦʥ ɹʝʥʬʦʨʜʘ



ʆʙʱʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʟʘʢʦʥʘ ɹʝʥʬʦʨʜʘ

ʜʣʷ ʧʝʨʚʳʭ kʟʥʘʯʘʱʠʭ ʮʠʬʨ:

ɺʝʨʦʷʪʥʦʩʪʴʪʦʛʦ,ʯʪʦʤʘʥʪʠʩʩʘʩʣʫʯʘʡʥʦʛʦʚʳʙʨʘʥʥʦʛʦʯʠʩʣʘʚʯʠʩʣʦʚʳʭʜʘʥʥʳʭʥʘʯʠʥʘʝʪʩʷʩʮʠʬʨ

d_1, d_2, é, d_k, ʨʘʚʥʘ

Hill T.P. A statistical derivation of the significant-digit law. Statist. Sci. 1995. V. 10, N 4. P. 354ï363. doi: 10.1214/ss/1177009869



ɹʘʟʘ ʜʘʥʥʳʭ ʙʠʦʠʤʧʝʜʘʥʩʥʳʭ ʠʟʤʝʨʝʥʠʡ

ǒ ɼʘʥʥʳʝ ʙʠʦʠʤʧʝʜʘʥʩʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚ ʮʝʥʪʨʘʭ 

ʟʜʦʨʦʚʴʷ ʄʦʩʢʚʳ ʟʘ 2010-2019 ʛʛ. ʠʟ 79 ʮʝʥʪʨʦʚ 

ʟʜʦʨʦʚʴʷ (n=1.362.333)

ǒ ʀʟʤʝʨʝʥʠʷ ʘʥʘʣʠʟʘʪʦʨʘʤʠ ʩʦʩʪʘʚʘ ʪʝʣʘ ɸɺʉ-01 

çʄʝʜʘʩʩè

ǒ ʆʙʲʝʜʠʥʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢʦʚ

ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʦʚ ʟʜʦʨʦʚʴʷ 

ʄʦʩʢʚʳ, ʧʨʝʜʩʪʘʚʠʚʰʠʭ ʜʘʥʥʳʝ 

ʙʠʦʠʤʧʝʜʘʥʩʥʳʭ ʠʟʤʝʨʝʥʠʡ

ɻʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʟʘʧʠʩʝʡ ʚ ʙʘʟʝ ʜʘʥʥʳʭ (n=1.362.333) ʧʦ ʛʦʜʫ ʠ ʤʝʩʷʮʫ 

ʦʙʩʣʝʜʦʚʘʥʠʷ

ɸʥʘʣʠʟʘʪʦʨ ʩʦʩʪʘʚʘ 

ʪʝʣʘ ɸɺʉ-01 ñʄʝʜʘʩʩò



ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʘʥʥʳʭ

ʇʦʣʦʚʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʳʭ 

ʧʦ ʛʦʜʫ ʨʦʞʜʝʥʠʷ ʦʙʩʣʝʜʦʚʘʥʥʳʭ

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʳʭ 

ʧʦ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʦʙʩʣʝʜʦʚʘʥʠʷ



ʇʨʠʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʵʢʩʧʝʨʪʥʦʡ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ



ʉʪʨʫʢʪʫʨʘ ʥʝʢʦʨʨʝʢʪʥʳʭ ʜʘʥʥʳʭ

1. ɺʳʙʨʦʩʳ

ʀʥʪʝʨʚʘʣʳ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʠ ʜʣʷ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ, 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ çʚʳʙʨʦʩʦʚè 

1. ʇʦʜʜʝʣʴʥʳʝ ʜʘʥʥʳʝ
ƺ ʀʟʤʝʨʝʥʠʝ ʰʘʙʣʦʥʘ

ƺ ʇʨʦʛʨʘʤʤʥʘʷ ʵʤʫʣʷʮʠʷ ʜʘʥʥʳʭ

ƺ ʅʝʨʝʘʣʠʩʪʠʯʥʦ ʢʦʨʦʪʢʠʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʠʟʤʝʨʝʥʠʷʤʠ

ƺ ʄʥʦʛʦʢʨʘʪʥʳʝ ʠʟʤʝʨʝʥʠʷ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʧʦʜ ʚʠʜʦʤ ʨʘʟʥʳʭ

Starunova O.A., Rudnev S.G., Starodubov V.I. HCViewer: software and technology for quality control and processing raw mass 

data of preventive screening // Russ. J. Numer. Anal. Math. Model. 2017. V.32, N5. P.315-326.

ʈʦʩʪ, ʩʤɺʝʩ, ʢʛʀʄʊ, ʢʛ/ʤ2 ɾʄ, ʢʛ%ɾʄ R50, ʆʤX50, ʆʤʌʘʟʦʚʳʡ ʫʛʦʣ, ʛʨʘʜ.
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ʂʨʠʪʝʨʠʠ ʚʳʷʚʣʝʥʠʷ ʧʦʜʜʝʣʴʥʳʭ ʜʘʥʥʳʭ

ʇʦʜʜʝʣʴʥʳʤʠʩʯʠʪʘʣʠʪʝʟʘʧʠʩʠʚʙʘʟʝʜʘʥʥʳʭ,ʜʣ ʢ̫ʦʪʦʨʳʭʠʟʤʝʨʝʥʠʝʯʝʣʦʚʝʢʘʣʠʙʦʥʝ

ʧʨʦʚʦʜʠʣʦʩʴʚʦʚʩʝ,ʣʠʙʦʦʥʠʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠʤʥʦʛʦʢʨʘʪʥʦʤʫʠʟʤʝʨʝʥʠʶʦʜʥʦʛʦʯʝʣʦʚʝʢʘʧʦʜ

ʚʠʜʦʤʨʘʟʥʳʭ. ʋʢʘʟʘʥʥʳʝʪʠʧʧrʦʜʜʝʣʴʥʳʭʜʘʥʥʳʭʦʧʨʝʜʝʣʷʣʠʩʴʩʣʝʜʫʶʱʠʤʦʙʨʘʟʦʤ:

1) ʀʟʤʝʨʝʥʠʝʰʘʙʣʦʥʘ(ʵʢʚʠʚʘʣʝʥʪʥʦʡʵʣʝʢʪʨʠʯʝʩʢʦʡʩʭʝʤʙrʠʦʦʙʲʝʢʪʘ)ʥʘʯʘʩʪʦʪʝ50 ʢɻʮ,

ʢʘʢʧʨʘʚʠʣʦ,ʜʘʝʪʟʥʘʯʝʥʠʷR50 ʠX50 ʚʠʥʪʝʨʚʘʣʝʦʪ381 ʜʦ391 ʆʤʠʦʪ38 ʜʦ48 ʆʤ,

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.

2) ʇʨʦʛʨʘʤʤʥʘʷʵʤʫʣʷʮʠʷ(ʠʤʠʪʘʮʠʷ)ʠʟʤʝʨʝʥʠʷ, ʦʙʳʯʥʦʧʨʠʤʝʥʷʝʤʘʷʚʮʝʥʪʨʘʭʟʜʦʨʦʚʴʷ

ʜʣʥ̫ʘʩʪʨʦʡʢʠʧʨʦʛʨʘʤʤʥʦʛʦʦʙʝʩʧʝʯʝʥʠʷʘʥʘʣʠʟʘʪʦʨʘ,ʦʧʨʝʜʝʣʷʣʘʩʴʧʨʠʟʥʘʯʝʥʠʷʭR50 = 444,

444.4, 555.5 ʠ556 ʆʤ.

3) ʅʝʨʝʘʣʠʩʪʠʯʥʦʢʦʨʦʪʢʠʡʠʥʪʝʨʚʘʣʚʨʝʤʝʥʠʤʝʞʜʫʠʟʤʝʨʝʥʠʷʤʠ. ʀʥʪʝʨʚʘʣʚʨʝʤʝʥʠ

ʤʝʞʜʫʜʚʫʤʩ̫ʦʩʝʜʥʠʤʠʠʟʤʝʨʝʥʠʷʤʠʨʘʟʥʳʭʣʶʜʝʡʚʮʝʥʪʨʝʟʜʦʨʦʚʴʷʩʦʩʪʘʚʣʷʝʪʤʝʥʝʝ90

ʩʝʢʫʥʜ.

4) ʀʟʤʝʨʝʥʠʝʦʜʥʦʛʦʯʝʣʦʚʝʢʘʧʦʜʚʠʜʦʤʨʘʟʥʳʭ. ɿʘʧʠʩʠʜʚʫʭʩʦʩʝʜʥʠʭʦʙʩʣʝʜʦʚʘʥʠʡʚ

ʙʘʟʝʜʘʥʥʳʭʦʪʣʠʯʘʶʪʩʷʤʝʥʝʝʯʝʤʥʘ1% ʧʦʚʝʣʠʯʠʥʝR50 ʠ,ʦʜʥʦʚʨʝʤʝʥʥʦ,ʤʝʥʝʝʯʝʤʥʘ7% ʧʦ

ʚʝʣʠʯʠʥʝX50.

Starunova O.A., Rudnev S.G., Starodubov V.I. HCViewer: software and technology for quality control and processing raw mass 

data of preventive screening // Russ. J. Numer. Anal. Math. Model. 2017. V.32, N5. P.315-326.



ʂʘʯʝʩʪʚʦ ʜʘʥʥʳʭ ʙʠʦʠʤʧʝʜʘʥʩʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚ ʮʝʥʪʨʘʭ ʟʜʦʨʦʚʴʷ ʄʦʩʢʚʳ

ʈʝʟʫʣʴʪʘʪʳʨʘʟʤʝʪʢʠʜʘʥʥʳʭʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʠʚʮʝʥʪʨʘʭʟʜʦʨʦʚʴʷʄʦʩʢʚʳʟʘ2010-2019 ʛʛ. (n=1.361.019)

ʧʨʦʛʨʘʤʤʦʡHCViewer ʥʘʦʩʥʦʚʝʘʣʛʦʨʠʪʤʘʵʢʩʧʝʨʪʥʦʡʦʮʝʥʢʠʢʘʯʝʩʪʚʘ. ɼʘʥʥʳʝʜʣ ʘ̫ʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ

ʦʢʨʫʛʦʚʄʦʩʢʚʳ



ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʮʝʥʪʥʦʡ ʜʦʣʠ ʥʝʢʦʨʨʝʢʪʥʳʭ ʜʘʥʥʳʭ 

ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʙʩʣʝʜʦʚʘʥʠʡ ʚ ʮʝʥʪʨʝ ʟʜʦʨʦʚʴʷ

ʊʦʯʢʠ ʥʘ ʨʠʩʫʥʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʮʝʥʪʨʘʤ ʟʜʦʨʦʚʴʷ, ʘ ʮʚʝʪ ʤʘʨʢʝʨʘ ïʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ ʦʢʨʫʛʫ 
ʄʦʩʢʚʳ. ʈʘʟʤʝʨʳ ʪʦʯʝʢ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʜʦʣʝ ʧʦʜʜʝʣʦʢ.



ɼʠʥʘʤʠʢʘ ʧʨʦʮʝʥʪʥʦʡ ʜʦʣʠ ʥʝʢʦʨʨʝʢʪʥʳʭ ʜʘʥʥʳʭ 

ʙʠʦʠʤʧʝʜʘʥʩʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚ ʮʝʥʪʨʘʭ ʟʜʦʨʦʚʴʷ ʄʦʩʢʚʳ 

(ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ)



ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ 

R50: 

ǒ ʩʣʝʚʘ ïʥʘʯʘʣʴʥʦʝ;

ǒ ʚ ʮʝʥʪʨʝ ïʧʦʩʣʝ 

ʫʜʘʣʝʥʠʷ çʚʳʙʨʦʩʦʚè;

ǒ ʩʧʨʘʚʘ ïʧʦʩʣʝ 

ʫʜʘʣʝʥʠʷ çʚʳʙʨʦʩʦʚè ʠ 

ʧʦʜʜʝʣʴʥʳʭ ʜʘʥʥʳʭ.

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠʩʢʣʶʯʝʥʠʝ ʥʝʢʦʨʨʝʢʪʥʳʭ ʜʘʥʥʳʭ 

ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ



ʇʨʠʤʝʥʝʥʠʝ ʟʘʢʦʥʘ ɹʝʥʬʦʨʜʘ



ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʟʘʢʦʥʘ ɹʝʥʬʦʨʜʘ -

ʩʨʝʜʥʷʷ ʘʙʩʦʣʶʪʥʘʷ ʦʰʠʙʢʘ (ʉʆ):

ʛʜʝ b_i ïʪʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʯʠʩʣʘ iʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʚʳʭ ʜʚʫʭ ʟʥʘʯʘʱʠʭ ʮʠʬʨ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʟʘʢʦʥʫ 

ɹʝʥʬʦʨʜʘ, ʘ x_i ïʬʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʦʪʘ ʜʣʷ ʪʝʩʪʠʨʫʝʤʦʡ ʚʳʙʦʨʢʠ.

ʂʦʣʠʯʝʩʪʚʦ 

ʧʝʨʚʳʭ 

ʟʥʘʯʘʱʠʭ 

ʮʠʬʨ

ʉʦʦʪʚʝʪʩʪʚʠʝ ʟʘʢʦʥʫ ɹʝʥʬʦʨʜʘ

ʊʝʩʥʦʝʇʨʠʝʤʣʝʤʦʝʄʠʥʠʤʘʣʴʥʦʝʅʝʩʦʦʪʚʝʪʩʪʚʠʝ

1 0,000-0,006 0,006-0,012 0,012-0,015 >0,015

2 0,000-0,0012 0,0012-0,0018 0,0018-0,0022 >0,0022

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʟʥʘʯʝʥʠʡ ʉʆ (Cinelli, 2018)

Cinelli C. Package çbenford.analysisè. Benford analysis for data validation and forensic analytics. Version 0.1.5. December 21, 2018.  

URL: https://cran.r-project.org/web/packages/benford.analysis/benford.analysis.pdf

https://cran.r-project.org/web/packages/benford.analysis/benford.analysis.pdf


ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʮʝʥʪʨʦʚ ʟʜʦʨʦʚʴʷ ʄʦʩʢʚʳ ʧʦ ʢʘʯʝʩʪʚʫ ʜʘʥʥʳʭ 

ʙʠʦʠʤʧʝʜʘʥʩʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʟʥʘʯʝʥʠʝʤ ʉʆ

ʂʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʟʥʘʯʝʥʠʡ ʉʆ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʟʘʢʦʥʘ ɹʝʥʬʦʨʜʘ, ʜʣʷ ʮʝʥʪʨʦʚ ʟʜʦʨʦʚʴʷ ʄʦʩʢʚʳ



ɼʠʘʛʨʘʤʤʘʨʘʩʩʝʷʥʠʷʧʨʦʮʝʥʪʥʦʡʜʦʣʠʥʝʢʦʨʨʝʢʪʥʳʭʜʘʥʥʳʭʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʠʚʮʝʥʪʨʘʭʟʜʦʨʦʚʴʷʄʦʩʢʚʳ

ʚʟʘʚʠʩʠʤʦʩʪʠʦʪʚʝʣʠʯʠʥʳʉʆ,ʨʘʩʩʯʠʪʘʥʥʦʡʥʘʦʩʥʦʚʝʨʘʩʧʨʝʜʝʣʝʥʠʷʧʝʨʚʳʭʟʥʘʯʘʱʠʭʮʠʬʨʚʝʣʠʯʠʥʳR5010.

ʊʦʯʢʠʩʦʦʪʚʝʪʩʪʚʫʶʪʮʝʥʪʨʘʤʟʜʦʨʦʚʴʷ.ʇʨʠʚʝʜʝʥʳʢʦʨʨʝʣʷʮʠʷʉʧʠʨʤʝʥʘʠ95%-ʥʳʡʜʦʚʝʨʠʪʝʣʴʥʳʡʠʥʪʝʨʚʘʣ.

ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʮʝʥʪʥʦʡ ʜʦʣʠ ʥʝʢʦʨʨʝʢʪʥʳʭ ʜʘʥʥʳʭ 

ʦʪ ʚʝʣʠʯʠʥʳ ʩʨʝʜʥʝʡ ʘʙʩʦʣʶʪʥʦʡ ʦʰʠʙʢʠ (ʉʆ)



ʇʨʠʤʝʨ ɹʝʥʬʦʨʜ-ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ (1)

(ʘ) ʇʨʠʤʝʨ ɹʝʥʬʦʨʜ-ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ HCViewer. ɼʘʥʥʳʝ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʮʝʥʪʨʘ 

ʟʜʦʨʦʚʴʷ ʄʦʩʢʚʳ (ɻʇ ˉ11 ɼɿʄ ʬʠʣʠʘʣ ˉ1 ʖɿɸʆ) ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʢʦʥʫ ɹʝʥʬʦʨʜʘ (ʉʆ=0,020). 

(ʙ) ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ R50 ʚ ʪʦʤ ʞʝ ʮʝʥʪʨʝ ʟʜʦʨʦʚʴʷ (ʠʟʤʝʨʝʥʠʷ ʫʧʦʨʷʜʦʯʝʥʳ ʧʦ ʚʨʝʤʝʥʠ). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʪʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 98,3% ʜʘʥʥʳʭ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ ʥʝʢʦʨʨʝʢʪʥʳʝ.


