
ʉʍʆɼʉʊɺʆ ɸʂʋʉʊʀʏɽʉʂʆʁ ʉʊʈʋʂʊʋʈʓ 
ɿɺʋʂʆɺ ʋ ʄɸʈɸʃʆɺ (Cervus elaphus

sibiricus) ʈɸɿʅʆɻʆ ʇʆʃɸ ʀ ɺʆɿʈɸʉʊɸ

ʉʙʦʨ ʜʘʥʥʳʭ
Å3ʟʦʦʧʘʨʢʘ(ɹʝʨʣʠʥ, ʅʦʚʦʩʠʙʠʨʩʢ,
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ)

Å2 ʬʝʨʤʳ(ʂʘʟʘʭʩʪʘʥ,ʂʦʩʪʨʦʤʘ)

Å15 ʜʝʪʝʥʳʰʝʡ, 36 ʚʟʨʦʩʣʳʭ ʩʘʤʦʢʠ12 
ʚʟʨʦʩʣʳʭ ʩʘʤʮʦʚ

ɿʘʧʠʩʴ ʟʚʫʢʦʚ
ÅʈʝʢʦʨʜʝʨMarantz PMD-660 ʩ 
ʤʠʢʨʦʬʦʥʦʤAKG-C1000S ʠʣʠ 
Sennheiser K6- 170 ME66 

ɸʢʫʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ
ÅAvisoft SAS Lab Pro, Praat

Åʆʜʠʥʘʢʦʚʳʡ ʥʘʙʦʨ13 ʘʢʫʩʪʠʯʝʩʢʠʭ 
ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʢʨʠʢʘ

Å2 ʚʨʝʤʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, 5 ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ 
6 ʧʝʨʝʤʝʥʥʳʭ f0 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ
ÅSTATISTICA, v. 6.0

ÅANOVA

�¾ ɹʣʘʛʦʨʦʜʥʳʡ ʦʣʝʥʴ Cervus elaphusïʚʠʜ ʩ ʢʨʘʡʥʝ ʰʠʨʦʢʠʤ ʘʨʝʘʣʦʤ, ʚʦʟʥʠʢʰʠʡ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠʚʰʠʡʩʷ ʦʪʪʫʜʘ 
ʧʦ ʚʩʝʡ ɽʚʨʦʧʝ, ɸʟʠʠ ʠ, ʯʝʨʝʟ ɹʝʨʠʥʛʦʚ ʧʨʦʣʠʚ, ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ

�¾ ɹʣʘʛʦʨʦʜʥʳʡ ʦʣʝʥʴ ʬʦʨʤʠʨʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʜʚʠʜʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʩʠʣʴʥʦʡ ʜʠʚʝʨʛʝʥʮʠʝʡ ʚʦʢʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.

�¾ ʆʩʥʦʚʥʘʷ ʯʘʩʪʦʪʘʟʚʫʢʘ (f0) ïɻ ʪʦ ʛʣʘʚʥʳʡ ʧʘʨʘʤʝʪʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʟʣʠʯʘʪʴʝʚʨʦʧʝʡʩʢʠʝ ʠ ʚʦʩʪʦʯʥʳʝ (ʘʟʠʘʪʩʢʠʝ ʠ 

ʘʤʝʨʠʢʘʥʩʢʠʝ) ʧʦʜʚʠʜʳ ʙʣʘʛʦʨʦʜʥʦʛʦ ʦʣʝʥʷ. ɽʚʨʦʧʝʡʩʢʠʝ ʧʦʜʚʠʜʳ ʠʟʜʘʶʪ ʟʚʫʢʠ ʩ ʙʦʣʝʝ ʥʠʟʢʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ f0 (52-270 ɻʮ), 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʟʚʫʢʠ ʘʟʠʘʪʩʢʠʭ ʠ ʘʤʝʨʠʢʘʥʩʢʠʭ ʧʦʜʚʠʜʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ f0 (660-2080 ɻʮ).

�¾ ɿʥʘʯʝʥʠʷ f0 ʫ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʚʥʫʪʨʠ ʧʦʜʚʠʜʘ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʥʴʰʝ, ʯʝʤ ʤʝʞʜʫ ʧʦʜʚʠʜʘʤʠ. ɺʟʨʦʩʣʳʝ ʩʘʤʮʳʙʣʘʛʦʨʦʜʥʦʛʦ 

ʦʣʝʥʷ ʠʩʧʦʣʴʟʫʶʪ ʛʦʥʥʳʝ ʢʨʠʢʠ (ʙʫʛʣʠ)ʜʣʷ ʦʪʧʫʛʠʚʘʥʠʷ ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʩʘʤʦʢ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʟʨʦʩʣʳʝ ʩʘʤʢʠʠ 

ʜʝʪʝʥʳʰʠʠʩʧʦʣʴʟʫʶʪ ʢʦʥʪʘʢʪʥʳʝ ʟʚʫʢʠ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

�¾ ʀʟʫʯʝʥʠʝ ʜʠʚʝʨʛʝʥʮʠʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʜʚʠʜʦʚ ʠ ʧʦʣʦ-ʚʦʟʨʘʩʪʥʳʭʢʣʘʩʩʦʚ Cervus elaphusʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝʜʠʪʴ 
ʵʚʦʣʶʮʠʶ ʚʦʢʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʵʪʦʛʦ ʚʠʜʘ.

ɿʘʢʣʶʯʝʥʠʝ:

�¾ʕʪʦ ʧʝʨʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʦʪʤʝʯʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʪʘʢʪʥʳʭ ʢʨʠʢʦʚ ʩʘʤʮʘʤʠ, ʠ ʚʪʦʨʦʝ (ʧʦʩʣʝ 

Feighny et al. 2006), ʚ ʢʦʪʦʨʦʤ ʩʦʦʙʱʘʝʪʩʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʫʛʣʝʡʩʘʤʢʘʤʠʙʣʘʛʦʨʦʜʥʦʛʦ ʦʣʝʥʷ.

�¾ʄʘʢʩʠʤʘʣʴʥʘʷ ʦʩʥʦʚʥʘʷ ʯʘʩʪʦʪʘʢʦʥʪʘʢʪʥʳʭ ʟʚʫʢʦʚ (ʢʘʢ ʨʦʪʦʚʳʭ, ʪʘʢ ʠ ʥʦʩʦʚʳʭ) ʜʝʪʝʥʳʰʝʡʠ ʚʟʨʦʩʣʳʭ

ʩʘʤʦʢʤʘʨʘʣʘ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʨʘʟʣʠʯʘʝʪʩʷ 

�¾ʂʦʥʪʘʢʪʥʳʝ ʟʚʫʢʠ ʩʘʤʦʢ ʠ ʜʝʪʝʥʳʰʝʡ ʤʘʨʘʣʘ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʙʫʛʣʠʩʘʤʮʦʚ, ʧʦ ʦʩʥʦʚʥʦʡ ʯʘʩʪʦʪʝ ʙʣʠʞʝ ʢ 

ʘʤʝʨʠʢʘʥʩʢʠʤ ʧʦʜʚʠʜʘʤ, ʯʝʤ ʢ ʝʚʨʦʧʝʡʩʢʠʤ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʦʪʘ ʟʚʫʢʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʝʚʨʦʧʝʡʩʢʠʭ 

ʧʦʜʚʠʜʦʚ, ʘ ʪʘʢʞʝ ʚʳʰʝ, ʯʝʤ ʫ ʘʟʠʘʪʩʢʦʛʦ ʧʦʜʚʠʜʘ C. e. xanthopygus. 

ʂʦʥʪʫʨʳ ʦʩʥʦʚʥʦʡ 

ʯʘʩʪʦʪʳ (f0) ʢʦʥʪʘʢʪʥʳʭ 

ʟʚʫʢʦʚ ʤʘʨʘʣʘ

(a) ʈʦʪʦʚʳʝ ʢʦʥʪʘʢʪʥʳʝ ʟʚʫʢʠ. 

(b) ʅʦʩʦʚʳʝ ʢʦʥʪʘʢʪʥʳʝ ʟʚʫʢʠ. 

ʉʧʣʦʰʥʳʝ ʣʠʥʠʠ ʩ ʢʨʫʛʘʤʠ 

ʦʙʦʟʥʘʯʘʶʪ ʜʝʪʝʥʳʰʝʡ, 

ʧʫʥʢʪʠʨʥʳʝ ʣʠʥʠʠ ʩ 

ʪʨʝʫʛʦʣʴʥʠʢʘʤʠ ʦʙʦʟʥʘʯʘʶʪ 

ʚʟʨʦʩʣʳʭ ʩʘʤʦʢ, ʩ ʨʦʤʙʘʤʠ ï

ʚʟʨʦʩʣʳʭ ʩʘʤʮʦʚ. ʂʨʫʛʠ, 

ʪʨʝʫʛʦʣʴʥʠʢʠ ʠ ʨʦʤʙʳ 

ʦʪʤʝʯʘʶʪ ʥʘʯʘʣʦ, ʤʘʢʩʠʤʫʤ ʠ 

ʢʦʥʝʮ ʦʩʥʦʚʥʦʡ ʯʘʩʪʦʪʳ ʟʚʫʢʘ.

.

ʉʧʝʢʪʨʦʛʨʘʤʤʘ ʟʚʫʢʦʚ ʤʘʨʘʣʘ.

(a)ʅʦʩʦʚʦʡ 

ʢʦʥʪʘʢʪʥʳʡ 

ʟʚʫʢ 

ʜʝʪʝʥʳʰʘ. 

(b)ʈʦʪʦʚʦʡ 

ʢʦʥʪʘʢʪʥʳʡ 

ʟʚʫʢ 

ʜʝʪʝʥʳʰʘ. 

(c)ʅʦʩʦʚʦʡ 

ʢʦʥʪʘʢʪʥʳʡ 

ʟʚʫʢ ʩʘʤʢʠ. 

(d) ʈʦʪʦʚʦʡ 

ʢʦʥʪʘʢʪʥʳʡ 

ʟʚʫʢ ʩʘʤʢʠ

(e)ʅʦʩʦʚʦʡ 

ʢʦʥʪʘʢʪʥʳʡ 

ʟʚʫʢ ʩʘʤʮʘ

(f) ʈʦʪʦʚʦʡ 

ʢʦʥʪʘʢʪʥʳʡ 

ʟʚʫʢ ʩʘʤʮʘ. 

(g) ɹʫʛʣʴ

ʩʘʤʮʘ

(h) ɹʫʛʣʴ

ʩʘʤʢʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʜʝʨʞʘʥʦ ʈʅʌ (ʛʨʘʥʪ No 14-14-00237).

ɸʢʫʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʥʦʩʦʚʳʭ ʠ ʨʦʪʦʚʳʭ 

ʢʦʥʪʘʢʪʥʳʭ ʟʚʫʢʦʚ ʚʟʨʦʩʣʳʭ ʩʘʤʮʦʚ, ʩʘʤʦʢ ʠ 

ʜʝʪʝʥʳʰʝʡ ʤʘʨʘʣʘ

. 

ʎʝʥʪʨʘʣʴʥʳʝʪʦʯʢʠ(ʙʝʣʳʝ= ʨʦʪʦʚʳʝʢʨʠʢʠ; ʯʝʨʥʳʝ=

ʥʦʩʦʚʳʝʢʨʠʢʠ)ʩʦʦʪʚʝʪʩʪʚʫʶʪʩʨʝʜʥʠʤʟʥʘʯʝʥʠʷʤ,ʫʩʳ

ʧʦʢʘʟʳʚʘʶʪÑ SD: (a) ʩʨʝʜʥʝʡʦʩʥʦʚʥʦʡʯʘʩʪʦʪʳ; (b)

ʤʘʢʩʠʤʘʣʴʥʦʡʦʩʥʦʚʥʦʡʯʘʩʪʦʪʳ; (c) ʯʘʩʪʦʪʳʤʘʢʩʠʤʘʣʴʥʦʡ

ʘʤʧʣʠʪʫʜʳ; (d) ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠʢʨʠʢʘ. Tukey post-hoc

ʚʳʷʚʠʣʜʦʩʪʦʚʝʨʥʳʝʨʘʟʣʠʯʠʷ: * - p < 0.05; ** - p < 0.01; *** -

p < 0.001; ʟʚʝʟʜʦʯʢʠʩʦʩʢʦʙʢʘʤʠʧʦʢʘʟʳʚʘʶʪʜʦʩʪʦʚʝʨʥʳʝ

ʨʘʟʣʠʯʠʷʤʝʞʜʫʧʦʣʦ-ʚʦʟʨʘʩʪʥʳʤʠʢʣʘʩʩʘʤʠ,ʟʚʝʟʜʦʯʢʠʙʝʟ

ʩʢʦʙʦʢʧʦʢʘʟʳʚʘʶʪʜʦʩʪʦʚʝʨʥʳʝʨʘʟʣʠʯʠʷʤʝʞʜʫʨʦʪʦʚʳʤʠʠ

ʥʦʩʦʚʳʤʠʢʦʥʪʘʢʪʥʳʤʠʢʨʠʢʘʤʠ.

ʆ.ʉ. ɻʦʣʦʩʦʚʘa,ʀ. ɸ. ɺʦʣʦʜʠʥa,ʙ, ɽ. ɺ. ɺʦʣʦʜʠʥʘʙ, ʆ.ɺ. ʉʠʙʠʨʷʢʦʚʘa �Z���F�=�M���b�f�����F���<�����E�h�f�h�g�h�k�h�\�Z, �J�h�k�k�b�y, �[ �F�h�k�d�h�\�k�d�b�c���a�h�h�i�Z�j�d�����J�h�k�k�b�y

�¾


