
ȸɚɐɔɠɔɖɌɢɔɫ 

ɚəɞɚɏɑəɑɓɌ: 

ɛɜɔɣɔəɧ ɔ ɝɗɑɐɝɞɎɔɫ  



Ⱥɛɜɑɐɑɗɑəɔɫ: 

ÅȬɐɌɛɞɌɢɔɚəəɌɫ ɝɞɜɌɞɑɏɔɫ çlife historɟè  - 
ɛɚɎɑɐɑəɣɑɝɖɔɑ, ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɑ ɔ 
ɌəɌɞɚɘɔɣɑɝɖɔɑ ɌɐɌɛɞɌɢɔɔ, ɖɚɞɚɜɧɑ Ɏ ɍɚɗɨɤɑɕ 
ɔɗɔ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ əɌɛɜɫɘɟɪ Ɏɗɔɫɪɞ əɌ 
ɎɧɒɔɎɌɑɘɚɝɞɨ ɔ ɜɑɛɜɚɐɟɖɞɔɎəɧɕ ɟɝɛɑɡè (Ricklefs, 
Wikelski, 2002). 

ÅçɉɎɚɗɪɢɔɚəəɧɕ ɝɘɧɝɗè ɌɐɌɛɞɌɢɔɚəəɚɕ 
ɝɞɜɌɞɑɏɔɔ ɝɚɝɞɚɔɞ Ɏ ɚɛɞɔɘɔɓɌɢɔɔ 
ɜɌɝɛɜɑɐɑɗɑəɔɫ ɜɑɝɟɜɝɚɎ ɚɜɏɌəɔɓɘɌ ɐɗɫ 
ɐɚɝɞɔɒɑəɔɫ ɘɌɖɝɔɘɌɗɨəɚɕ ɛɜɔɝɛɚɝɚɍɗɑəəɚɝɞɔ.    

 



ȮɌɜɔɌəɞɧ ɚəɞɚɏɑəɑɞɔɣɑɝɖɔɡ 

ɛɜɚɏɜɌɘɘ (ɛɚ: Ȼɟɤɖɔə, 1836) 



ȮɌɜɔɌəɞɧ ɚəɞɚɏɑəɑɞɔɣɑɝɖɔɡ 

ɛɜɚɏɜɌɘɘ (ɛɚ: ȭɔɏɚə ɔ ɐɜ. 1989) 

ȶ - ɝɞɜɌɞɑɏɔɫ 

r - ɝɞɜɌɞɑɏɔɫ 



ȼɌɝɛɜɑɐɑɗɑəɔɑ ɜɑɛɜɚɐɟɖɞɔɎəɧɡ 

ɟɝɔɗɔɕ Ɏ ɚəɞɚɏɑəɑɓɑ:  

ɖɜɟɛəɧɑ Ɏɔɐɧ ɝɚɓɜɑɎɌɪɞ ɛɚɓɒɑ  

http://genomics.senescence.info 
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ȳɌɎɔɝɔɘɚɝɞɨ ɘɑɒɐɟ ɎɚɓɜɌɝɞɚɘ ɛɚɗɚɎɚɏɚ 

ɝɚɓɜɑɎɌəɔɫ ɔ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ 

çɎɓɜɚɝɗɚɕè ɒɔɓəɔ 

Ȼɚ: De Magalhaes  et al., 2007  



Ƚɚɚɞəɚɤɑəɔɑ ɘɑɒɐɟ ɎɚɓɜɌɝɞɚɘ 

ɛɚɗɚɎɚɏɚ ɝɚɓɜɑɎɌəɔɫ ɔ ɚɍɥɑɕ 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ ɒɔɓəɔ 
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ȮɚɓɜɌɝɞ  ɐɚɝɞɔɒɑəɔɫ ɛɚɗɚɎɚɓɜɑɗɚɝɞɔ,  ɐəɑɕ 



Ⱦɑɚɜɔɫ ɝɖɚɜɚɝɞɔ ɒɔɓəɔ ɛɜɑɐɛɚɗɌɏɌɑɞ 

ɚɞɜɔɢɌɞɑɗɨəɟɪ ɓɌɎɔɝɔɘɚɝɞɨ 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɒɔɓəɔ ɚɞ ɔəɞɑəɝɔɎəɚɝɞɔ 

ɩəɑɜɏɚɚɍɘɑəɌ 

Å 1860 - ȸɌɕɖɗ ɀɌɜɌɐɑɕ: òthe candle that burns twice 

as bright burns half as  longó 

 

Å 1928 - Pearl, R. The Rate of Living  ð  ɚɍɜɌɞəɌɫ 

ɓɌɎɔɝɔɘɚɝɞɨ ɘɑɒɐɟ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ ɒɔɓəɔ ɔ 

ɩəɑɜɏɚɚɍɘɑəɚɘ 

 

Å 1961 - Kleiber , M. The Fire of Life. ȺɍɜɌɞəɌɫ 

ɓɌɎɔɝɔɘɚɝɞɨ ɘɑɒɐɟ ɩəɑɜɏɚɚɍɘɑəɚɘ ɔ ɜɌɓɘɑɜɌɘɔ 

 

Å 1956 ð Harman, D.  Aging: a theory based on free 

radical and radiation  chemistry.   ȸɚɗɑɖɟɗɫɜəɧɕ 

ɘɑɡɌəɔɓɘ - ɝɎɚɍɚɐəɚ-ɜɌɐɔɖɌɗɨəɚɑ ɚɖɔɝɗɑəɔɑ  

 

Å 1984 ð Calder W. Size, function and life history.   

ȶɚəɝɞɌəɞɌ ɣɔɝɗɌ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ ɜɌɎəɌ 

955 787 040 
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http://www.google.ru/url?sa=i&source=images&cd=&cad=rja&docid=sJyw8Lqo3gBlxM&tbnid=NMUgOps0ntEQGM:&ved=0CAgQjRwwAA&url=http://www.stihi.ru/2010/05/12/5471&ei=fEg0Uf_tHa_34QSMsoBI&psig=AFQjCNGCRF7pIN11OWvRxzmjYcmKpWnWWw&ust=1362467324519564


ȹɑ Ɏɝɑ ɩɘɛɔɜɔɣɑɝɖɔɑ ɐɌəəɧɑ 

ɝɚɏɗɌɝɟɪɞɝɫ ɝ ɞɑɚɜɔɑɕ ɝɖɚɜɚɝɞɔ ɒɔɓəɔ 
Å ȶɚɜɜɑɖɞəɧɕ ɝɞɌɞɔɝɞɔɣɑɝɖɔɕ 
ɌəɌɗɔɓ ɛɚɖɌɓɌɗ ɚɞɝɟɞɝɞɎɔɑ 
əɑɛɚɝɜɑɐɝɞɎɑəəɚɕ 
ɓɌɎɔɝɔɘɚɝɞɔ ɘɑɒɐɟ 
ɚɝəɚɎəɧɘ ɚɍɘɑəɚɘ ɔ 
ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ ɒɔɓəɔ ɟ 
ɘɗɑɖɚɛɔɞɌɪɥɔɡ ɔ ɛɞɔɢ (De 
Magalhaes  et al., 2007)  

Å ȬɖɞɔɎəɧɑ ɚɝɚɍɔ 

ɒɔɎɟɞ ɐɚɗɨɤɑ 

ɘɌɗɚɛɚɐɎɔɒəɧɡ 

(Speakman et al., 

2002; Selman et al., 

2008) 



ȳɌɗɚɒɑəɌ ɗɔ Ɏ ɚəɞɚɏɑəɑɞɔɣɑɝɖɚɕ 

ɛɜɚɏɜɌɘɘɑ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ 

ɒɔɓəɔ? 



Ⱥɛɜɑɐɑɗɑəɔɫ: 

ÅȸɚɐɔɠɔɖɌɢɔɫ ɚəɞɚɏɑəɑɓɌ - ɌɐɌɛɞɔɎəɌɫ 
ɔɓɘɑəɣɔɎɚɝɞɨ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɚɞɐɑɗɨəɧɡ 

ɑɏɚ ɩɞɌɛɚɎ, ɛɚɓɎɚɗɫɪɥɌɫ ɐɚɝɞɔɣɨ ɚɛɞɔɘɌɗɨəɚɏɚ 

ɜɌɝɛɜɑɐɑɗɑəɔɫ ɜɑɛɜɚɐɟɖɞɔɎəɧɡ ɟɝɔɗɔɕ Ɏɚ 

Ɏɜɑɘɑəɔ 

ÅȻɚɗɔɎɌɜɔɌəɞəɚɝɞɨ ɚəɞɚɏɑəɑɓɌ ð ɐɔɝɖɜɑɞəɌɫ 
ɔɓɘɑəɣɔɎɚɝɞɨ, ɚɍɟɝɗɚɎɗɑəəɌɫ Ɏɜɑɘɑəəɚɕ 

əɑɚɐəɚɜɚɐəɚɝɞɨɪ ɐɑɕɝɞɎɔɫ ɠɌɖɞɚɜɚɎ ɝɜɑɐɧ 

(əɌɛɜɔɘɑɜ ð ɝɑɓɚəəɚɝɞɨɪ)  



ȻɚɗɔɎɌɜɔɌəɞəɧɑ ɚəɞɚɏɑəɑɞɔɣɑɝɖɔɑ 

ɛɜɚɏɜɌɘɘɧ. Ƀɑɤɟɑɖɜɧɗɧɑ  

ɉɞɔ Ɏɔɐɧ ɔɘɑɪɞ ɐɎɑ ɝɑɓɚəəɧɡ 

ɏɑəɑɜɌɢɔɔ, ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ 

ɒɔɓəɔ ɖɚɞɚɜɧɡ ɓɌɎɔɝɔɞ ɚɞ 

Ɏɜɑɘɑəɔ ɎɧɗɑɞɌ ɔɘɌɏɚ 



ȻɚɗɔɎɌɜɔɌəɞəɧɑ ɚəɞɚɏɑəɑɞɔɣɑɝɖɔɑ 

ɛɜɚɏɜɌɘɘɧ. ȾɌɑɒəɧɕ ɖɗɑɥ  

Ȼɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ 

ɖɌɒɐɚɕ ɝɞɌɐɔɔ ɚəɞɚɏɑəɑɓɌ 
ɖɚɗɑɍɗɑɞɝɫ ɚɞ 1 ɐɚ 2-ɡ ɗɑɞ 

ȷɔəɨɖɌ ɔ ɚɞɖɗɌɐɖɌ ɫɔɢ 

ɛɜɚɔɝɡɚɐɔɞ ɞɚɗɨɖɚ ɛɚɝɗɑ 

ɛɔɞɌəɔɫ 



ȻɚɗɔɎɌɜɔɌəɞəɧɑ ɚəɞɚɏɑəɑɞɔɣɑɝɖɔɑ 

ɛɜɚɏɜɌɘɘɧ. Caenorhabditis  elegans  

Ȯ ɍɗɌɏɚɛɜɔɫɞəɧɡ ɟɝɗɚɎɔɫɡ (15ÁCð20ÁC) ɛɜɚɡɚɐɔɞ 4  ɗɔɣɔəɚɣəɧɑ 

ɝɞɌɐɔɔ (L1ðL4) ɓɌ 3ð5 ɐəɑɕ. ȮɓɜɚɝɗɌɫ ɚɝɚɍɨ ɒɔɎɑɞ 2-3 əɑɐɑɗɔ. Ȯ 
əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɟɝɗɚɎɔɫɡ (ɛɑɜɑɟɛɗɚɞəɑəɔɑ, ɐɑɠɔɢɔɞ ɛɔɥɔ, 

əɑɖɚɘɠɚɜɞəɌɫ ɞɑɘɛɑɜɌɞɟɜɌ), ɗɔɣɔəɖɌ ɛɑɜɑɡɚɐɔɞ Ɏ 
ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɟɪ ɝɞɌɐɔɪ (dauer ), ɖɚɞɚɜɌɫ ɘɚɒɑɞ ɒɔɞɨ 

əɑɝɖɚɗɨɖɚ ɘɑɝɫɢɑɎ. Ȼɜɔ ɎɚɝɝɞɌəɚɎɗɑəɔɔ əɚɜɘɌɗɨəɧɡ ɟɝɗɚɎɔɕ 

ɛɜɑɎɜɌɥɌɑɞɝɫ Ɏ ɔɘɌɏɚ ɝ əɚɜɘɌɗɨəɧɘ ɢɔɖɗɚɘ (Cassada , 
Russell, 1975)  



ȻɚɗɔɎɌɜɔɌəɞəɧɑ ɚəɞɚɏɑəɑɞɔɣɑɝɖɔɑ 

ɛɜɚɏɜɌɘɘɧ. ȸɧɤɑɎɔɐəɧɑ ɏɜɧɓɟəɧ.  

ȴɓ: ȺɗɑəɑɎ, 2002 



ȻɚɗɔɎɌɜɔɌəɞəɧɑ ɚəɞɚɏɑəɑɞɔɣɑɝɖɔɑ 

ɛɜɚɏɜɌɘɘɧ: ɜɑɛɜɚɐɟɖɞɔɎəɚɑ 

ɜɌɓɐɑɗɑəɔɑ ɞɜɟɐɌ  



ȻɚɗɔɎɌɜɔɌəɞəɧɕ ɚəɞɚɏɑəɑɓ: ultimate 

and proximal reasons  

 

 

ÅɉɎɚɗɪɢɔɚəəɧɑ ɛɜɑɐɛɚɝɧɗɖɔ: 

- çȮɚɓɜɌɝɞəɚɕ ɖɜɚɝɝè ɛɚɎɧɤɌɑɞ ɏɑəɑɞɔɣɑɝɖɟɪ 

ɏɑɞɑɜɚɏɑəəɚɝɞɨ ɛɚɛɟɗɫɢɔɔ 

- Ȯ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɟɝɗɚɎɔɫɡ ɚɜɏɌəɔɓɘ 

ɛɑɜɑɎɚɐɔɞɝɫ Ɏ çɌɎɌɜɔɕəɟɪè  (emergency) 

ɝɞɌɐɔɪ ɚəɞɚɏɑəɑɓɌ, ɣɞɚ ɛɚɎɧɤɌɑɞ ɑɏɚ ɤɌəɝɧ əɌ 

ɎɧɒɔɎɌəɔɑ 

- çȹɑ Ɏɝɑ ɫɕɢɌ əɌɡɚɐɫɞɝɫ Ɏ ɚɐəɚɕ ɖɚɜɓɔəɑè 

- ȼɑɛɜɚɐɟɖɞɔɎəɚɑ ɜɌɓɐɑɗɑəɔɑ ɞɜɟɐɌ (ɟ 

ɝɚɢɔɌɗɨəɧɡ ɎɔɐɚɎ) 



ȼɌɝɛɜɑɐɑɗɑəɔɑ ɜɑɛɜɚɐɟɖɞɔɎəɧɡ 

ɟɝɔɗɔɕ: ɔəɞɑəɝɔɎəɚɝɞɨ ɜɌɓɘəɚɒɑəɔɫ 

ɓɌɎɔɝɔɞ ɚɞ ɝɚɝɞɚɫəɔɫ ɖɚɜɘɚɎɚɕ ɍɌɓɧ 

- ȿ ɝɑɓɚəəɚ - ɜɌɓɘəɚɒɌɪɥɔɡɝɫ ɎɔɐɚɎ ɝɑɓɚə 
ɜɌɓɘəɚɒɑəɔɫ ɝɚɎɛɌɐɌɑɞ ɝ ɛɑɜɔɚɐɚɘ əɌɔɍɚɗɨɤɑɕ 

ɐɚɝɞɟɛəɚɝɞɔ ɖɚɜɘɚɎ 

- Ȯ əɑɍɗɌɏɚɛɜɔɫɞəɧɑ ɏɚɐɧ ɜɌɓɘəɚɒɑəɔɑ ɛɜɑɖɜɌɥɌɑɞɝɫ 

 



ɀɔɓɔɚɗɚɏɔɣɑɝɖɔɑ ɘɑɡɌəɔɓɘɧ 

ɘɚɐɔɠɔɖɌɢɔɔ ɚəɞɚɏɑəɑɓɌ 

 
1. ɀɚɞɚɛɑɜɔɚɐɔɣɑɝɖɔɕ ɖɚəɞɜɚɗɨ ɛɚɗɚɎɚɏɚ 

ɝɚɓɜɑɎɌəɔɫ 

ˏ˃ˈ˃˄ʭ˅ʶ˃ʬ 

˄̑ȯɯGoldman, 1999 



ɀɔɓɔɚɗɚɏɔɣɑɝɖɔɑ ɘɑɡɌəɔɓɘɧ 

ɘɚɐɔɠɔɖɌɢɔɔ ɚəɞɚɏɑəɑɓɌ 
2. Ƚɞɜɑɝɝ - ɜɑɌɖɢɔɫ 

ȯɔɛɚɞɌɗɌɘɚ-

ɏɔɛɚɠɔɓɌɜəɚ- 

əɌɐɛɚɣɑɣəɔɖɚɎɌɫ ɚɝɨ 
ȴ ɩɠɠɑɖɞɧ ɑɑ 

ɌɖɞɔɎɌɢɔɔ 

(Ȼɚ: Boonstra , 2005) 



ɀɔɓɔɚɗɚɏɔɣɑɝɖɔɑ ɔ ɛɚɎɑɐɑəɣɑɝɖɔɑ 

ɛɚɝɗɑɐɝɞɎɔɫ ɛɜɑəɌɞɌɗɨəɚɏɚ ɝɞɜɑɝɝɌ 

Å Ƚəɔɒɑəɔɑ ɝɞɜɑɝɝ-ɜɑɌɖɞɔɎəɚɝɞɔ 

(ȹɌɟɘɑəɖɚ ɔ ɐɜ., 1990) 

Å ȸɚɐɔɠɔɖɌɢɔɫ ɜɑɛɜɚɐɟɖɞɔɎəɚɕ 

ɝɔɝɞɑɘɧ ɝɌɘɢɚɎ (ȽɑɜɚɎɌ, 1990) 

Å ȳɌɘɑɐɗɑəɔɑ ɛɚɗɚɎɚɏɚ 

ɝɚɓɜɑɎɌəɔɫ Marchlewska -Koj et 

al., 2003a ) 

Å ȺɝɗɌɍɗɑəɔɑ ɝɚɢɔɌɗɨəɚɕ 

ɖɚəɖɟɜɑəɞɚɝɛɚɝɚɍəɚɝɞɔ 

(Weinstock, 1997; Marchlewska -Koj 

et al., 2003b ) 

Å Ƚəɔɒɑəɔɑ ɓɌɛɌɡɚɎɚɕ 

ɛɜɔɎɗɑɖɌɞɑɗɨəɚɝɞɔ ɐɗɫ ɛɚɗɚɎɧɡ 

ɛɌɜɞəɑɜɚɎ (Marchlewska -Koj et 

al., 2003a)  

Å  Ƚəɔɒɑəɔɑ ɠɑɜɞɔɗɨəɚɝɞɔ 

(Crump , Chevins , 1989) 

Å ȯɔɍɑɗɨ ɩɘɍɜɔɚəɚɎ (ȱɎɝɔɖɚɎ ɔ ɐɜ., 

2002)  

ȯɔɛɚɖɝɔɫ ɛɗɚɐɌ 

ȰɔɝɍɌɗɌəɝ ɜɌɓɎɔɞɔɫ 

əɑɕɜɚɩəɐɚɖɜɔəəɚɏɚ ɖɚɘɛɗɑɖɝɌ  

(ȼɚɐɑ ɔ ɐɜ., 1990; ȹɌɟɘɑəɖɚ, 

ȰɧɏɌɗɚ, 1990; ɃɑɜəɫɎɝɖɔɕ, 

ȷɌɓɟɞɖɔə, 2004; ȮɗɌɐɔɘɔɜɚɎɌ 2007) 

Ƚ   Ⱦ   ȼ   ȱ   Ƚ   Ƚ 



ȻɚɐɌɎɗɑəɔɑ ɛɚɗɚɎɚɏɚ ɝɚɓɜɑɎɌəɔɫ  

ɖɜɌɝəɚɕ ɛɚɗɑɎɖɔ Ɏ ɏɚɐɧ ɛɔɖɌ ɣɔɝɗɑəəɚɝɞɔ 

ɛɚɛɟɗɫɢɔɔ   

Ȯ ɏɚɐ ɛɔɖɌ 

ɣɔɝɗɑəəɚɝɞɔ Ɏ 
ɛɚɛɟɗɫɢɔɔ 

ɚɞɝɟɞɝɞɎɟɪɞ 

ɛɚɗɚɎɚɓɜɑɗɧɑ 

ɝɑɏɚɗɑɞɖɔ ɔ 
ɛɚɎɧɤɌɑɞɝɫ 

ɟɜɚɎɑəɨ 

ɝɞɜɑɝɝɔɜɚɎɌəəɚɝɞ

ɔ ɚɝɚɍɑɕ Ɏɝɑɡ 
ɛɚɗɚɎɚɓɜɌɝɞəɧɡ 

ɏɜɟɛɛ 

 (ɛɚ: Novikov, 

Moshkin , 1998)  

 

˄̨̖̖̍̑̏̑̔ 

ʬ̬̑̍ɯ̒̑̍̑˳̑̂̓˸̧̞̍ 
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Ⱥɝɚɍɔ ɝ əɔɓɖɔɘɔ 

ɖɚəɢɑəɞɜɌɢɔɔ 

ɏɚɜɘɚəɚɎ ɝɞɜɑɝɝɌ 

ɔɘɑɪɞ ɍɚɗɨɤɑ ɤɌəɝɚɎ 

ɓɌəɫɞɨ ɐɚɘɔəɔɜɟɪɥɑɑ 
ɛɚɗɚɒɑəɔɑ Ɏ ɏɜɟɛɛɑ 

(Ȼɚ: ȸɚɤɖɔə, 1989) 

ȶɚəɢɑəɞɜɌɢɔɔ ɏɗɪɖɚɖɚɜɞɔɖɚɔɐɚɎ Ɏ ɖɜɚɎɔ 

ɏɜɧɓɟəɚɎ Ɏ ɛɑɜɔɚɐ, ɛɜɑɐɤɑɝɞɎɟɪɥɔɕ 

ɠɚɜɘɔɜɚɎɌəɔɪ ɝɚɢɔɌɗɨəɧɡ ɏɜɟɛɛ  



ȼɌɓɗɔɣɔɫ Ɏ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɔ ɩəɐɚɖɜɔəəɚɕ 

ɝɔɝɞɑɘɧ ɐɚɘɔəɔɜɟɪɥɔɡ ɔ ɛɚɐɣɔəɑəəɧɡ ɝɌɘɢɚɎ 

ɛɌɎɔɌəɚɎ ɌəɟɍɔɝɚɎ (ɛɚ: ȽɌɛɚɗɝɖɔ, 1990) 

ȿ ɛɚɐɣɔəɑəəɧɡ ɝɌɘɢɚɎ əɌɜɟɤɑəɌ 

ɜɑɏɟɗɫɢɔɫ ɝɑɖɜɑɢɔɔ ɖɚɜɞɔɓɚɗɌ, 

ɠɟəɖɢɔɚəɔɜɟɪɥɌɫ ɛɚ ɛɜɔəɢɔɛɟ 

ɚɍɜɌɞəɚɕ ɝɎɫɓɔ 

ȿ ɐɚɘɔəɌəɞɚɎ ɛɜɔ ɝɞɜɑɝɝɑ ɝɚɡɜɌəɫɑɞɝɫ 

Ɏɧɝɚɖɔɕ ɟɜɚɎɑəɨ ɞɑɝɞɚɝɞɑɜɚəɌ ɔɓ ɓɌ 

ɝəɔɒɑəɔɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɝɑɘɑəəɔɖɚɎ ɖ 

ɖɚɜɞɔɓɚɗɟ ɔ ɔɡ ɍɚɗɑɑ ɔəɞɑəɝɔɎəɚɏɚ 

ɖɜɚɎɚɝəɌɍɒɑəɔɫ 



Ƚɚɚɞəɚɤɑəɔɑ ɟɜɚɎəɫ ɝɞɜɑɝɝɔɜɚɎɌəəɚɝɞɔ ɟ 

ɛɚɐɣɔəɑəəɧɡ ɔ ɐɚɘɔəɌəɞɚɎ ɟ ɛɜɔɘɌɞɚɎ ɝ ɜɌɓəɚɕ 

ɝɚɢɔɌɗɨəɚɕ ɚɜɏɌəɔɓɌɢɔɑɕ (ɛɚ: Abbott et al., 2003 ) 

ȶɚɚɛɑɜɌɞɔɎəɚɑ 

ɜɌɓɘəɚɒɑəɔɑ 
Ȼɚɗɔɏɔəɔɫ 



Ƚɚɚɞəɚɤɑəɔɑ ɘɑɒɐɟ ɝɚɢɔɌɗɨəɧɘ ɜɌəɏɚɘ ɔ 

ɍɌɓɌɗɨəɧɘ ɟɜɚɎəɑɘ ɏɗɪɖɚɖɚɜɞɔɖɚɔɐɚɎ ɟ 

ɎɔɐɚɎ ɝ ɜɌɓəɧɘɔ ɝɔɝɞɑɘɌɘɔ ɝɛɌɜɔɎɌəɔɫ  
(ɛɚ: Creel, 200 1) 

- ȶɚɚɛɑɜɌɞɔɎəɚɑ ɜɌɓɘəɚɒɑəɔɑ 

- Ȼɜɚɣɔɑ ɝɚɢɔɌɗɨəɧɑ ɝɔɝɞɑɘɧ 

D-ɐɚɘɔəɌəɞɧ 

S-ɝɟɍɚɜɐɔəɌəɞɧ 

ȰɌəəɧɑ ɛɚ 25 

ɎɔɐɌɘ (ɛɞɔɢɧ, 

ɏɜɧɓɟəɧ, ɛɜɔɘɌɞɧ, 

ɡɔɥəɧɑ, 

ɛɌɜəɚɖɚɛɧɞəɧɑ) 

ɛɚɖɌɓɧɎɌɪɞ, ɣɞɚ 

ɝɜɑɐɔ 

ɖɚɚɛɑɜɌɞɔɎəɚ 

ɜɌɓɘəɚɒɌɪɥɔɡɝɫ 

ɎɔɐɚɎ ɞɚɗɨɖɚ ɟ 

ɏɚɗɚɏɚ ɓɑɘɗɑɖɚɛɌ 

ɐɚɘɔəɌəɞɧ ɔɘɑɪɞ 

ɛɚəɔɒɑəɧɑ 

ɍɌɓɌɗɨəɧɑ 

ɖɚəɢɑəɞɜɌɢɔɔ 

ɏɗɪɖɚɖɚɜɞɔɖɚɔɐɚɎ 



 

ȼɑɏɟɗɫɢɔɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɝɑɓɚəɌ 

ɜɌɓɘəɚɒɑəɔɫ - çɚɐəɚɜɌɓɚɎɧɑè ɝɌɘɢɧ 

Ȱɚ é.. Ȼɚɝɗɑ ȱȭȭ 

Antechinus  subtropicus  (ɠɚɞɚ A. Bradley)  



Spermophilus  parryii  (ɛɚ Boonstra , 2005) 

26 Ɍɛɜɑɗɫ 

16 ɘɌɫ 



ȿɜɚɎɑəɨ ɖɚɜɞɔɖɚɝɞɑɜɚəɌ ɔ 

ɎɧɒɔɎɌɑɘɚɝɞɨ Ɏɚ Ɏɜɑɘɫ ɏɚɗɚɐɌ ɟ 

ɏɌɗɌɛɌɏɚɝɝɖɚɕ ɔɏɟɌəɧ (ɛɚ: Romero , Wikelski , 2001)   

Ȯɚ Ɏɜɑɘɫ ɏɚɗɚɐɌ 

ɛɚɏɔɍɌɪɞ əɌɔɍɚɗɑɑ 
ɝɞɜɑɝɝɔɜɚɎɌəəɧɑ 

ɚɝɚɍɔ 



Ȯɑɝɑəəɫɫ ɝɞɜɑɝɝɔɜɚɎɌəəɚɝɞɨ ɔ ɗɑɞəɫɫ 

ɎɧɒɔɎɌɑɘɚɝɞɨ ɟ ɍɚɗɨɤɚɕ ɛɑɝɣɌəɖɔ  

(ɛɚ: ȼɚɏɚɎɔə ɔ ɐɜ., 2006; Rogovin  et al., 2003 ) 

ȽɌɘɢɧ, ɛɚɏɔɍɤɔɑ Ɏɚ Ɏɜɑɘɫ ɗɑɞəɑɕ 

ɓɌɝɟɡɔ, Ɏɑɝəɚɕ ɔɘɑɗɔ ɍɚɗɑɑ 
Ɏɧɝɚɖɔɑ ɖɚəɢɑəɞɜɌɢɔɔ 

ɏɗɪɖɚɖɚɜɞɔɖɚɔɐɚɎ, ɣɑɘ ɎɧɒɔɎɤɔɑ 

ɝɌɘɢɧ  



Ⱥɝɑəəɫɫ ɝɞɜɑɝɝɔɜɚɎɌəəɚɝɞɨ ɔ 

Ɏɑɜɚɫɞəɚɝɞɨ ɛɚɎɞɚɜəɚɏɚ ɚɞɗɚɎɌ Ɏɑɝəɚɕ ɟ 

ɝɗɑɛɟɤɚəɖɔ (ɛɚ: ȹɚɎɔɖɚɎ ɔ ɐɜ., 2007) 
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ȴɓ ɝɑɘɑɕ ɝ Ɏɧɝɚɖɚɕ ɚɝɑəəɑɕ ɝɞɜɑɝɝɔɜɚɎɌəəɚɝɞɨɪ  

ɖ Ɏɑɝəɑ ɔɝɣɑɓɌɑɞ ɍɚɗɨɤɑ ɝɌɘɢɚɎ, ɣɑɘ ɔɓ ɝɑɘɑɕ ɝ əɔɓɖɚɕ 
ɝɞɜɑɝɝɔɜɚɎɌəəɚɝɞɨɪ  



Ƚɞɜɑɝɝ ɘɚɐɔɠɔɢɔɜɟɑɞ ɞɑɣɑəɔɑ 

ɚəɞɚɏɑəɑɓɌ əɌ Ɏɝɑɡ ɑɏɚ ɩɞɌɛɌɡ 

(ȹɚɎɔɖɚɎ, ȸɚɤɖɔə, 2009)  

ȻɜɑəɌɞɌɗɨəɧɕ      ȻɚɝɞəɌɞɌɗɨəɧɕ    ȻɜɑɛɟɍɑɜɞɌəɞəɧɕ     ȼɑɛɜɚɐɟɖɞɔɎəɧɕ  Ȼɚɝɞ- 

ɜɑɛɜɚɐɟɖɞɔɎəɧɕ  

Ƚ   Ⱦ   ȼ   ȱ   Ƚ   Ƚ 

ɉɞɌɛɧ ɚəɞɚɏɑəɑɓɌ 



Ȯɗɔɫɑɞ ɗɔ ɘɚɐɔɠɔɖɌɢɔɫ ɚəɞɚɏɑəɑɓɌ 

əɌ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɒɔɓəɔ? 

Ȯɚɓɘɚɒəɧɑ ɛɜɔɣɔəɧ 

ɟɝɖɚɜɑəəɚɕ ɩɗɔɘɔəɌɢɔɔ ɍɧɝɞɜɚ 

ɝɚɓɜɑɎɌɪɥɔɡ ɚɝɚɍɑɕ: 

 

- ȭɚɗɑɑ ɎɧɝɚɖɌɫ 

ɔəɞɑəɝɔɎəɚɝɞɨ ɚɍɘɑəəɧɡ 

ɛɜɚɢɑɝɝɚɎ 

- ȻɚɎɜɑɒɐɌɪɥɑɑ ɐɑɕɝɞɎɔɑ 

ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ 

- ȴɘɘɟəɚɝɟɛɜɑɝɝɔɎəɧɑ 

ɩɠɠɑɖɞɧ ɛɚɗɚɎɧɡ ɏɚɜɘɚəɚɎ 

- ȼɌɓɗɔɣəɌɫ ɜɑɌɖɢɔɫ əɌ 

ɝɞɜɑɝɝɔɜɟɪɥɔɑ ɎɚɓɐɑɕɝɞɎɔɫ 

Ɏəɑɤəɑɕ ɝɜɑɐɧ   



ȭɧɝɞɜɚɝɚɓɜɑɎɌɪɥɔɑ ɚɝɚɍɔ ɖɜɌɝəɚɕ 

ɛɚɗɑɎɖɔ ɔɘɑɪɞ ɍɚɗɑɑ Ɏɧɝɚɖɔɕ 

ɩəɑɜɏɚɚɍɘɑə ɔ ɍɚɗɑɑ Ɏɧɝɚɖɟɪ ɝɞɜɑɝɝ- 

ɜɑɌɖɞɔɎəɚɝɞɨ  
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ɏɗɪɖɚɖɚɜɞɔɖɚɔɐəɧɕ ɔəɐɑɖɝ  

ȳɌɘɑɐɗɑəəɚɑ ɜɌɓɎɔɞɔɑ 

ȿɝɖɚɜɑəəɚɑ ɜɌɓɎɔɞɔɑ 



Ȼɜɔ ɟɝɖɚɜɑəəɚɘ ɝɚɓɜɑɎɌəɔɔ ɝɔɗɨəɑɑ 

ɎɧɜɌɒɑəɌ ɜɑɛɜɚɐɟɖɞɔɎəɌɫ 

ɔɘɘɟəɚɝɟɛɜɑɝɝɔɫ (ȶɚəɐɜɌɞɪɖ ɔ ɐɜ., əɑɚɛɟɍɗ. ɐɌəəɧɑ) 
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Ȯ ɖɚɘɠɚɜɞəɧɡ ɟɝɗɚɎɔɫɡ ɎɔɎɌɜɔɫ 

ɍɧɝɞɜɚɝɚɓɜɑɎɌɪɥɔɑ ɚɝɚɍɔ ɒɔɎɟɞ 

ɐɚɗɨɤɑ (ȶɚəɐɜɌɞɪɖ ɔ ɐɜ., əɑɚɛɟɍɗ. ɐɌəəɧɑ) 



ȿ ɩɟɝɚɢɔɌɗɨəɧɡ ɓɑɘɗɑɖɚɛɚɎɧɡ ɜɚɐɌ Fukomys  

ɜɌɓɘəɚɒɌɪɥɔɑɝɫ ɚɝɚɍɔ ɒɔɎɟɞ ɐɚɗɨɤɑ 

əɑɜɌɓɘəɚɒɌɪɥɔɡɝɫ 

ȸɌɞɨ 

Ƚɧə 

Fukomys  anselli  

Fukomys mechowii  



ȸɌɖɝɔɘɌɗɨəɌɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɒɔɓəɔ ɔ 

ɜɌɓɘəɚɒɌɪɥɔɡɝɫ ɚɝɚɍɑɕ Ɏ ɛɜɔɜɚɐɑ Ɏɧɤɑ, ɣɑɘ 

ɜɌɍɚɣɔɡ. Ȼɜɔ ɗɌɍɚɜɌɞɚɜəɚɘ ɝɚɐɑɜɒɌəɔɔ ɜɌɓɗɔɣɔɫ 

ɚɞɝɟɞɝɞɎɟɪɞ 

ȯɚɗɧɕ ɓɑɘɗɑɖɚɛ 

38 



Ⱦɑɚɜɔɫ ɚɐəɚɜɌɓɚɎɚɕ ɝɚɘɧ (Kirkwood, 

1977) ð ɩɎɚɗɪɢɔɚəəɌɫ ɞɑɚɜɔɫ, 

ɚɍɦɫɝəɫɪɥɌɫ ɛɜɔɣɔəɧ ɔ ɘɑɡɌəɔɓɘɧ 

ɝɞɌɜɑəɔɫ 

- ȽɞɌɜɑəɔɑ ɫɎɗɫɑɞɝɫ ɝɗɑɐɝɞɎɔɑɘ ɖɚɘɛɜɚɘɔɝɝɌ ɘɑɒɐɟ 
ɜɑɛɜɚɐɟɖɢɔɑɕ ɔ ɠɟəɖɢɔɫɘɔ, ɚɞɎɑɞɝɞɎɑəəɧɘɔ ɓɌ 
ɛɚɐɐɑɜɒɌəɔɑ ɝɚɘɌɞɔɣɑɝɖɚɏɚ ɏɚɘɑɚɝɞɌɓɌ  

- Ȱɗɫ ɐɚɝɞɔɒɑəɔɫ ɘɌɖɝɔɘɌɗɨəɚɕ ɛɜɔɝɛɚɝɚɍɗɑəəɚɝɞɔ 
çɎɧɏɚɐəɑɑè  ɎɖɗɌɐɧɎɌɞɨ ɜɑɝɟɜɝɧ Ɏ ɞɑɖɟɥɑɑ ɜɌɓɘəɚɒɑəɔɑ 

- ȮɧɏɚɐɌ ɚɞ ɔəɎɑɝɞɔɢɔɕ Ɏ ɓɌɥɔɞəɧɑ ɠɟəɖɢɔɔ əɌɡɚɐɔɞɝɫ Ɏ 
ɚɍɜɌɞəɚɕ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɜɔɝɖɌ ɏɔɍɑɗɔ ɚɞ Ɏəɑɤəɔɡ (əɑ 
ɓɌɎɔɝɫɥɔɡ ɚɞ ɎɚɓɜɌɝɞɌ) ɛɜɔɣɔə 

- Ⱦɑɘɛɧ ɝɞɌɜɑəɔɫ ɚɍɟɝɗɚɎɗɑəɧ əɑ ɝɞɚɗɨɖɚ ɟɜɚɎəɑɘ 
əɌɖɚɛɗɑəɔɫ ɛɚɎɜɑɒɐɑəɔɕ, ɝɖɚɗɨɖɚ ɩɠɠɑɖɞɔɎəɚɝɞɨɪ 
ɜɌɍɚɞɧ ɓɌɥɔɞəɧɡ ɘɑɡɌəɔɓɘɚɎ, ɖɚɘɛɑəɝɔɜɟɪɥɔɡ ɩɞɔ 
ɛɚɎɜɑɒɐɑəɔɫ  



ȮɔɐɚɎɧɑ ɜɌɓɗɔɣɔɫ Ɏ ɛɌɞɞɑɜəɌɡ 

ɘɚɐɔɠɔɖɌɢɔɔ ɚəɞɚɏɑəɑɓɌ ɟ ɛɚɐɓɑɘəɧɡ 

ɏɜɧɓɟəɚɎ ɝ ɛɚɓɔɢɔɕ ɞɑɚɜɔɔ ɚɐəɚɜɌɓɚɎɚɕ 

ɝɚɘɧ 

·ȽɟɥɑɝɞɎɟɑɞ ɒɑɝɞɖɌɫ 
ɎəɟɞɜɔɝɑɘɑɕəɌɫ ɔɑɜɌɜɡɔɫ, 
ɚɍɟɝɗɚɎɗɑəəɌɫ ɖɌɗɑəɐɌɜəɧɘ 
ɎɚɓɜɌɝɞɚɘ ɒɔɎɚɞəɧɡ   

·ȸɚɗɚɐɧɑ əɔɓɖɚɜɌəɏɚɎɧɑ 
ɚɝɚɍɔ ɫɎɗɫɪɞɝɫ əɌɔɍɚɗɑɑ 
ɝɞɜɑɝɝɔɜɚɎɌəəɧɘɔ  

·ȺɞɝɟɞɝɞɎɟɑɞ ɞɌɍɟ əɌ ɔəɢɑɝɞ 

·ȷɪɍɌɫ ɚɝɚɍɨ Ɏ ɞɑɣɑəɔɑ Ɏɝɑɕ 
ɒɔɓəɔ ɝɚɡɜɌəɫɑɞ ɤɌəɝɧ əɌ 
ɟɣɌɝɞɔɑ Ɏ ɜɌɓɘəɚɒɑəɔɔ Ɏ 
ɜɚɐəɚɕ ɝɑɘɨɑ 

 

·ȽɟɥɑɝɞɎɟɑɞ ɞɌɍɟ əɌ ɔəɢɑɝɞ ɔ 
ɐɗɫ ɚɍɜɌɓɚɎɌəɔɫ 
ɜɑɛɜɚɐɟɖɞɔɎəɚɕ ɛɌɜɧ 
ɒɔɎɚɞəɧɑ ɐɚɗɒəɧ ɛɚɖɔɐɌɞɨ 
ɜɚɐəɟɪ ɝɑɘɨɪ 

·ȺɞɝɟɞɝɞɎɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɐɗɫ 
ɜɌɓɘəɚɒɑəɔɫ ɘɚɒɑɞ ɍɧɞɨ 
ɔɝɞɚɣəɔɖɚɘ ɝɞɜɑɝɝɌ, 
əɑɏɌɞɔɎəɧɑ ɛɚɝɗɑɐɝɞɎɔɫ 
ɖɚɞɚɜɚɏɚ ɝəɔɒɌɪɞ 
ɎɧɒɔɎɌɑɘɚɝɞɨ  

ȯɚɗɧɕ 

ɓɑɘɗɑɖɚɛ 
Ȼɑɝɖɚɜɚɔ 



ȳɌɎɔɝɔɘɚɝɞɨ ɘɑɒɐɟ 

ɝɞɜɑɝɝɔɜɚɎɌəəɚɝɞɨɪ ɔ ɜɑɛɜɚɐɟɖɞɔɎəɧɘ 

ɝɞɌɞɟɝɚɘ ɟ Fukomys  anselli  
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Ƚɜɑɐəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɖɚɜɞɔɓɚɗɌ əɑ ɓɌɎɔɝɫɞ ɚɞ ɜɑɛɜɚɐɟɖɞɔɎəɚɏɚ 

ɝɞɌɞɟɝɌ, ɚɐəɌɖɚ ɟ əɑɜɌɓɘəɚɒɌɪɥɔɡɝɫ ɚɝɚɍɑɕ ɝɞɜɑɝɝɔɜɚɎɌəəɚɝɞɨ 

ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɝ ɎɚɓɜɌɝɞɚɘ  



- Ƚɖɚɜɚɝɞɨ ɛɚɗɚɎɚɏɚ ɝɚɓɜɑɎɌəɔɫ, ɝɌɘɌ ɛɚ ɝɑɍɑ, əɑ ɚɛɜɑɐɑɗɫɑɞ 
ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɒɔɓəɔ 

- Ⱦɑɣɑəɔɑ ɚəɞɚɏɑəɑɓɌ ɔ  ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɒɔɓəɔ ɓɌɎɔɝɫɞ ɚɞ 
ɛɚɐɎɑɜɒɑəəɚɝɞɔ ɒɔɎɚɞəɧɡ ɝɞɜɑɝɝɔɜɟɪɥɑɘɟ ɎɚɓɐɑɕɝɞɎɔɪ 

ɠɌɖɞɚɜɚɎ ɝɜɑɐɧ 
- ȹɑɎɚɓɘɚɒəɚɝɞɨ ɜɑɌɗɔɓɌɢɔɔ ɚəɞɚɏɑəɑɞɔɣɑɝɖɚɕ ɛɜɚɏɜɌɘɘɧ 

ɘɚɒɑɞ ɝɞɌɞɨ ɔɝɞɚɣəɔɖɚɘ ɝɞɜɑɝɝɌ 


