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РАБОТЫ НАУЧНОЙ ЧАСТИ СПбПУ  
В ОБЛАСТИ КОМПРЕССОРОСТРОЕНИЯ  

(к 85-летию руководителя  
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˨̉˷̖̉̓ ̆̅̈˹̖̐˼̄˷ ̇̅̂˿ ˿ ˻̅̈̉˿˽˼̄˿̖̃ ̄˷̊̎̄̅̀ ̏́̅̂̒ ́̅̃̆̇˼̈̈̅̇̅̈̉̇̅˼̄˿̖, ̈̅˾˻˷̄̄̅̀ ˹ ˢ˼-
̄˿̄˺̇˷˻̈́̅̃ ̆̅̂˿̉˼̌̄˿̎˼̈́̅̃  ˿̄̈̉˿̉̊̉˼ (̄̒̄˼ ˨˷̄́̉-˦˼̉˼̇˸̊̇˺̈́˿̀ ̆̅̂˿̉˼̌̄˿̎˼̈́˿̀ ̊̄˿˹˼̇-

̈˿̉˼̉ ˦˼̉̇˷ В˼̂˿́̅˺̅)  ˹˿˻̄̒̃ ̊̎ё̄̒̃ –  К.˦. ˨˼̂˼˾̄ё˹̒̃. ˤ̒̄˼ ̔̉̅ ̄˷̆̇˷˹̂˼̄˿˼ ̇˷˾˹˿˹˷˼̖̉̈ 

˹ ˢ˷˸̅̇˷̉̅̇˿˿ ˺˷˾̅˹̅̀ ˻˿̄˷̃˿́˿ ̉̊̇˸̅̃˷̏˿̄ ˨˦˸˦˪ ̆̅˻ ̇̊́̅˹̅˻̈̉˹̅̃ ̆̇̅̋˼̈̈̅̇˷ ˵̇˿̖ ˘̅̇˿̈̅-

˹˿̎˷ ˚˷̂ё̇́˿̄˷.  ˨̉˷̖̉̓ ̖˹̖̂˼̖̉̈ ˹˹̅˻̄̅̀ ́ ̆̊˸̂˿́̊˼̃̅̀ ˹ ̔̉̅̃ ˽˼ ̄̅̃˼̇˼ ˽̊̇̄˷̂˷ ̆̅˻˸̅̇́˼ ̇˷˸̅̉ 
̈̅̉̇̊˻̄˿́̅˹ ̂˷˸̅̇˷̉̅̇˿˿, ˿̌ ́̅̂̂˼˺-̊̎ё̄̒̌ ˿˾ ˻̇̊˺˿̌ ̅̇˺˷̄˿˾˷̍˿̀, ˷ ̉˷́˽˼ ̇˷˸̅̉̄˿́̅˹ ̆̇̅̃̒̏-

̂˼̄̄̅̈̉˿, ̆̇˼˻̈̉˷˹̖̂̐̕˼̀ ̈̅˹̇˼̃˼̄̄̊̕ ́˷̇̉˿̄̊ ˿̈̈̂˼˻̅˹˷̄˿̀ ̆̅ ́̅̃̆̇˼̈̈̅̇̄̅̀ ̉˼̌̄˿́˼. 

ǪȋȞȗȅвțȅ ȑȋȎва: ́̅̃̆̇˼̈̈̅̇,  ̉̊̇˸̅̃˷̏˿̄̒, ̂˷˸̅̇˷̉̅̇˿̖ ˺˷˾̅˻˿̄˷̃˿́˿, ̏́̅̂˷ ́̅̃̆̇˼̈̈̅̇̅-

̈̉̇̅˼̄˿̖ ̆˼̉˼̇˸̊̇˺̈́̅˺̅ ˦̅̂˿̉˼̌˷. 

СȑțȋȊа ȏȐȈ ȖȈȒȈȐȎваȍȈȈ:  
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THE WORK OF THE SCIENTIFIC PART OF SPbPU  
IN THE FIELD OF COMPRESSOR ENGINEERING  

(to the 85th anniversary of the head of the laboratory  
«Gas dynamics of turbomachines» professor Yu.B. Galerkin  

and the 5th anniversary of the laboratory) 

The article is devoted to the role and achievements of the science school of compressor engineering, 

established at the Leningrad Polytechnic Institute (now St. Petersburg polytechnic university of Peter the 

Great) by a prominent scientist, K.P. Seleznev. Now, this direction is being developed at the Gas Dynamics 

Laboratory of Turbomachines at SPbPU under the supervision of Professor Yury Borisovich Galerkin. The 

article is introductory to the selection in the same issue of the journal a collection of works by laboratory 
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staff, their fellow scientists from other organizations, as well as industry workers presenting a modern 

picture of research on compressor technology. 

Keywords: compressor, turbomachines, gas dynamics laboratory, Petersburg polytechnic school of 
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˵.˘. ˚˷̂ё̇́˿̄ 

К̅̃̆̇˼̈̈̅̇̄˷̖ ̉˼̌̄˿́˷ ˿˺̇˷˼̉ ̅̎˼̄̓ ˹˷˽-

̄̊̕ ̇̅̂̓ ˹ ̈̅˹̇˼̃˼̄̄̅̀ ̔́̅̄̅̃˿́˼. В ̄˷̏˼̀ 

̈̉̇˷̄˼ ̉̅̂̓́̅ ˹ ˺˷˾̅˹̅̀ ̆̇̅̃̒̏̂˼̄̄̅̈̉˿ ̇˷˸̅-

̉˷̉̕ ̍˼̄̉̇̅˸˼˽̄̒˼ ˿ ̆̅̇̏̄˼˹̒˼ ́̅̃̆̇˼̈̈̅̇̒ 

̈ ̅˸̐˼̀ ̊̈̉˷̄̅˹̂˼̄̄̅̀ ̃̅̐̄̅̈̉̓̕ ̅́̅̂̅ 55 

̃̂̄ ́В̉. ˘̅̂̓̏˿̄̈̉˹̅ ˿˾ ̄˿̌ ̆̇˿˹̅˻˿̖̉̈ ˹̅ 

˹̇˷̐˼̄˿˼ ˺˷˾̅˹̒̃˿ ̉̊̇˸˿̄˷̃˿. В ̈̅̈̉˷˹ ̔̉˿̌ 
˻˹˿˺˷̉˼̂˼̀ ˹̌̅˻̖̉ ̅̈˼˹̒˼ ́̅̃̆̇˼̈̈̅̇̒. ˣ̅̐-

̄̅̈̉̓ ́˷˽˻̅̀ ˿˾ ̔̉˿̌ ̃˷̏˿̄ ̆̇˿̃˼̇̄̅ ̄˷ 60 % 

˸̅̂̓̏˼ ̃̅̐̄̅̈̉˿ ̄˷ ˹˷̂̊ ˺˷˾̅̉̊̇˸˿̄̄̅˺̅ ˻˹˿-

˺˷̉˼̖̂. ˩̅ ˽˼ ̅̉̄̅̈˿̖̉̈ ˿ ́ ̔̄˼̇˺˼̉˿̎˼̈́˿̃ ˺˷-
˾̅˹̒̃ ̉̊̇˸˿̄˷̃, ˻˹˿˺˷̉˼̖̂̃ ̈˷̃̅̂˼̉̅˹ ˿ ˹˼̇-

̉̅̂˼̉̅˹. К̅̃̆̇˼̈̈̅̇̒ – ̔̉̅ ̅̈̄̅˹̄̅˼ ̃˷̏˿̄-

̄̅˼ ̅˸̅̇̊˻̅˹˷̄˿˼ ̌˿̃˿˿, ̄˼̋̉˼̌˿̃˿˿, ̃˼̉˷̂-

̂̊̇˺˿˿, ̌̅̂̅˻˿̂̓̄̅̀ ̉˼̌̄˿́˿, ̆̄˼˹̃˷̉˿́˿. 

В̒̈̅́˿˼ ̅́̇̊˽̄̒˼ ̈́̅̇̅̈̉˿ ˿ ˻˷˹̂˼̄˿̖ ̈˽˿-

̃˷˼̃̅˺̅ ˺˷˾˷, ̅˺̇̅̃̄˷̖ ˼˻˿̄˿̎̄˷̖ ̃̅̐̄̅̈̉̓ 

(˻̅ 32–64 ˣВ̉ ̊ ́̅̃̆̇˼̈̈̅̇̅˹ ˺˷˾̅˹̅̀ ̆̇̅-

̃̒̏̂˼̄̄̅̈̉˿) ˿ ̆̇˿ ̔̉̅̃ ̄˼˹̅˾̃̅˽̄̅̈̉̓ ˷̄˷-
̂˿̉˿̎˼̈́̅˺̅ ̅̆˿̈˷̄˿̖ ̇˷˸̅̎˼˺̅ ̆̇̅̍˼̈̈˷ ̅̉̄̅-

̖̈̉ ̇˷˾̇˷˸̅̉́̊ ˿ ̈̅˾˻˷̄˿˼ ̈̅˹̇˼̃˼̄̄̅̀ ́̅̃-

̆̇˼̈̈̅̇̄̅̀ ̉˼̌̄˿́˿ ́ ˹̒̈̅́˿̃ ̉˼̌̄̅̂̅˺˿̖̃.  

˦̅̄˿̃˷̄˿˼ ˹˷˽̄̅̈̉˿ ́̅̃̆̇˼̈̈̅̇̄̅̀ ̉˼̌-
̄˿́˿ ̆̇˿˹˼̂̅ ́ ̈̅˾˻˷̄˿̕ ˹ ˢ˦˟ ˹ 1957 ˺. ̋˿-

̄˷̄̈˿̇̊˼̃̅̀ ̆̇˷˹˿̉˼̂̓̈̉˹̅̃ ˨˨˨˧ ˦̇̅˸̂˼̃-

̄̅̀ ̂˷˸̅̇˷̉̅̇˿˿ ́̅̃̆̇˼̈̈̅̇̅̈̉̇̅˼̄˿̖, ̏̉˷̉ 
́̅̉̅̇̅̀ ́ 1989 ˺̅˻̊ ̈̅̈̉˷˹˿̂ 25 ̎˼̂̅˹˼́. ˤ̅˹˷-
̉̅̇̈́˿˼ ˿̈̈̂˼˻̅˹˷̉˼̂̓̈́˿˼ ˿ ̆̇̅˼́̉̄̒˼ ̇˷˾̇˷-
˸̅̉́˿ ̂˷˸̅̇˷̉̅̇˿˿ ˸̒̂˿ ̅˸˼̈̆˼̎˼̄̒ ̉˷̂˷̄̉̅̃ 

̅˻̄̅˺̅ ˿˾ ̄˷˿˸̅̂˼˼ ˹˿˻̄̒̌ ̊̎˼̄̒̌-
́̅̃̆̇˼̈̈̅̇̐˿́̅˹ ̆̇̅̏̂̅˺̅ ̈̉̅̂˼̉˿̖ – К̅̄-

̈̉˷̄̉˿̄˷ ˦˷˹̂̅˹˿̎˷ ˨˼̂˼˾̄ё˹˷. ˨̅˾˻˷̄̄˷̖ ˿̃ ˹ 
˦̅̂˿̉˼̌˼ ̄˷̊̎̄˷̖ ̏́̅̂˷ ́̅̃̆̇˼̈̈̅̇̅̈̉̇̅˼̄˿̖ 

̆̅̂̊̎˿̂˷ ̃˼˽˻̊̄˷̇̅˻̄̅˼ ̆̇˿˾̄˷̄˿˼ ˿ ̇˷˾˹˿˹˷-
˼̖̉̈ ˼˺̅ ̊̎˼̄˿́˷̃˿. ˦̅̈̂˼ ́̅̄̎˿̄̒ К.˦. ˨˼̂˼˾-
̄ё˹˷ ˹ 1998 ˺̅˻̊ ˼˼ ˹̅˾˺̂˷˹˿̂ ̆̇̅̋˼̈̈̅̇ ˵̇˿̀ 

˘̅̇˿̈̅˹˿̎ ˚˷̂ё̇́˿̄, ˷˹̉̅̇ ̆˼̇˼˻̅˹̒̌ ̃˼̉̅˻̅˹ 
̆̇̅˼́̉˿̇̅˹˷̄˿̖ ˿ ̃̄̅˺˿̌ ̆̇̅˼́̉̅˹ ́̅̃̆̇˼̈̈̅-

̇̅˹ ˻̖̂ ̇̅̈̈˿̀̈́̅̀ ̆̇̅̃̒̏̂˼̄̄̅̈̉˿.  

˜̐˼ ˹ 2000 ˺̅˻̊ ˹ ̆˼̎˷̉̄̅̃ ̅̇˺˷̄˼ ˦̇˷˹˿-

̉˼̂̓̈̉˹˷ ˧˫ ˽̊̇̄˷̂˼ «˦̇̅̃̒̏̂˼̄̄̅̈̉̓ ˧̅̈-
̈˿˿» ̃̒ ˹̃˼̈̉˼ ̈ ˾˷̃˼̈̉˿̉˼̂˼̃ ̆̇˼˻̈˼˻˷̉˼̖̂ 

˚˷˾̆̇̅̃˷ ˿ ̇̊́̅˹̅˻˿̉˼̂˼̃ ̅˻̄̅˺̅ ˿˾ ́̅̄˹˼̇-

̈˿̅̄̄̒̌ ̆̇˼˻̆̇˿̖̉˿̀ ˹̒̈̅́̅ ̅̍˼̄˿̂˿ ˹́̂˷˻ 

̊̎˼̄̒̌-̆̅̂˿̉˼̌̄˿́̅˹ ˹ ̈̅˾˻˷̄˿˼ ̄̅˹̅˺̅ ̆̅-

́̅̂˼̄˿̖ ́̅̃̆̇˼̈̈̅̇̅˹ ˺˷˾̅˹̅̀ ̆̇̅̃̒̏̂˼̄-

̄̅̈̉˿. К˷˽˻˷̖ ˿˾ ̉˷́˿̌ ̃˷̏˿̄ ̃̅̐̄̅̈̉̓̕ ̅̉ 
10 ˻̅ 25 ˣВ̉ ̔́̅̄̅̃˿̉ ˼˽˼˺̅˻̄̅ ̈̅̉̄˿ ̃˿̂-

̂˿̅̄̅˹ ̇̊˸̂˼̀ ˸̂˷˺̅˻˷̖̇ ̅̆̉˿̃˷̂̓̄̅̃̊ ̆̇̅-

˼́̉˿̇̅˹˷̄˿̕ ˿̌ ̆̇̅̉̅̎̄̅̀ ̎˷̈̉˿. ˨˼̀̎˷̈ ˹ 

̄˷̏˼̀ ̈̉̇˷̄˼ ̇˷˸̅̉˷˼̉ ˸̅̂˼˼ 400 ˹̒̈̅́̅̔̋-

̋˼́̉˿˹̄̒̌ ́̅̃̆̇˼̈̈̅̇̅˹ ̅˸̐˼̀ ̃̅̐̄̅̈̉̓̕ 

˸̅̂˼˼ 5,5 ̃̂̄ ́В̉, ̈̅˾˻˷̄̄̒̌ ̆̅ ̆̇̅˼́̉˷̃ 

̆̇̅̋˼̈̈̅̇˷ ˵. ˚˷̂ё̇́˿̄˷. 
ˤ˷̊̎̄̅-˿̈̈̂˼˻̅˹˷̉˼̂̓̈́˷̖ ̂˷˸̅̇˷̉̅̇˿̖ 

«˚˷˾̅˹˷̖ ˻˿̄˷̃˿́˷ ̉̊̇˸̅̃˷̏˿̄» ˥˸̑˼˻˿̄˼̄-

̄̅˺̅ ̄˷̊̎̄̅-̉˼̌̄̅̂̅˺˿̎˼̈́̅˺̅ ˿̄̈̉˿̉̊̉˷ ̆̇̅-
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˻̅̂˽˷˼̉ ̉̇˷˻˿̍˿˿ ́̅̃̆̇˼̈̈̅̇̄̅̀ ̏́̅̂̒ ˦̅-

̂˿̉˼̌˷ ˿ ̅̉̃˼̎˷˼̉ ̖̆̉˿̂˼̉˿˼ ̈˹̅˼̀ ̇˷˸̅̉̒ 

˾̄˷̎˿̉˼̂̓̄̒̃˿ ˻̅̈̉˿˽˼̄˿̖̃˿. ˥˸̑˼̃ ̇˷˸̅̉, 
˹̒̆̅̂̄˼̄̄̒̌ ̆̅ ˾˷́˷˾˷̃ ̆̇̅̃̒̏̂˼̄̄̅̈̉˿, – 

˸̅̂˼˼ 95 ̃̂̄ ̇̊˸., ̆̅ ˺̇˷̄̉˷̃ ˦̇˼˾˿˻˼̄̉˷ ˧˫, 

̆̇˷˹˿̉˼̂̓̈̉˹˷ ˨˷̄́̉-˦˼̉˼̇˸̊̇˺˷, ˧˫˫˟ ˿ 

˧ˤ˫ – ˸̅̂˼˼ 18 ̃̂̄ ̇̊˸. ˨̅̉̇̊˻̄˿́˿ ̂˷˸̅̇˷-
̉̅̇˿˿ ˸̒̂˿ ̊˻̅̈̉̅˼̄̒ ̈̉˿̆˼̄˻˿̀ ˦̇˼˾˿˻˼̄̉˷ 
˿ ˦̇˷˹˿̉˼̂̓̈̉˹˷ ˧˫. ˧˷˾̇˷˸̅̉˷̄̒ ̆̇̅˼́̉̒ 

́̅̃̆̇˼̈̈̅̇̅˹ ̈ ̆̅́˷˾˷̉˼̖̂̃˿ ̃˿̇̅˹̅˺̅ ̊̇̅˹-

̖̄. ˨̅̉̇̊˻̄˿́˿ ̂˷˸̅̇˷̉̅̇˿˿ ̆̇˿̖̄̂˿ ̊̎˷̈̉˿˼ 
˹ ̃˼˽˻̊̄˷̇̅˻̄̒̌ ́̅̄̋˼̇˼̄̍˿̖̌ ˹ ˨˯А, 

˫̇˷̄̍˿˿, В˼̂˿́̅˸̇˿̉˷̄˿˿ (˻˹˷˽˻̒), ˟̄˻˿˿, 

А˹̈̉̇˷̂˿˿ (˻˹˷˽˻̒). ˞˷̐˿̐˼̄̒ ˻̅́̉̅̇̈́˷̖ ˿ 

́˷̄˻˿˻˷̉̈́˷̖ ˻˿̈̈˼̇̉˷̍˿˿, ̅̆̊˸̂˿́̅˹˷̄̅ 

28 ̇˷˸̅̉, ̇˼̍˼̄˾˿̇̊˼̃̒̌ ˹ Scopus, ˿ 49 ̇˷˸̅̉ ˹ 

˽̊̇̄˷̂˷̌ ˿˾ ̆˼̇˼̖̎̄ ВАК. 

 В ̆̊˸̂˿́̊˼̃̅̀ ˻˷̂˼˼ ̆̅˻˸̅̇́˼ ̆̇˼˻̈̉˷˹-

̂˼̄̒ ̈̉˷̉̓˿ ̈̅̉̇̊˻̄˿́̅˹ ̂˷˸̅̇˷̉̅̇˿˿ «˚˷˾̅-

˹˷̖ ˻˿̄˷̃˿́˷ ̉̊̇˸̅̃˷̏˿̄» ˥˸̑˼˻˿̄˼̄̄̅˺̅ 

̄˷̊̎̄̅-̉˼̌̄̅̂̅˺˿̎˼̈́̅˺̅ ˿̄̈̉˿̉̊̉˷ ˨˦˸˦˪, 

̎˷̈̉̓ ˿˾ ́̅̉̅̇̒̌ ̈̊̃̃˿̇̊˼̉ ̇˼˾̊̂̓̉˷̉̒ ˿̈̈̂˼-
˻̅˹˷̄˿̀ ˿ ̇˷˾̇˷˸̅̉̅́ ̈̅˹̃˼̈̉̄̅ ̈ ̈̅̉̇̊˻̄˿-

́˷̃˿ ˟̄̈̉˿̉̊̉˷ ̆˼̇˼˻̅˹̒̌ ̆̇̅˿˾˹̅˻̈̉˹˼̄̄̒̌ 
̉˼̌̄̅̂̅˺˿̀ ˿ ˨̊̆˼̇́̅̃̆̓̉̕˼̇̄̅˺̅ ̍˼̄̉̇˷ 
«˦̅̂˿̉˼̌̄˿̎˼̈́˿̀». ˨̉˷̉̓˿ А.А. К̅̉̂̅˹˷ ̆̅-

̈˹̖̐˼̄̒ ̅̆̉˿̃˷̂̓̄̅̃̊ ̆̇̅˼́̉˿̇̅˹˷̄˿̕ 

̆̅̇̏̄˼˹̒̌ ́̅̃̆̇˼̈̈̅̇̅˹. ˦̇˼˾˿˻˼̄̉̅̃ ˧˫ 

̆̅̈̉˷˹̂˼̄ ˹̅̆̇̅̈ ̅ ̆˼̇˼˹̅˻˼ ˷˹̉̅̃̅˸˿̂̓̄̅˺̅ 

̉̇˷̄̈̆̅̇̉˷ ̄˷ ˺˷˾̅̃̅̉̅̇̄̅˼ ̉̅̆̂˿˹̅, ̎̉̅ ̉̇˼-
˸̊˼̉ ̅̈˹̅˼̄˿̖ ̆̇̅˿˾˹̅˻̈̉˹˷ ̖̇˻˷ ̄̅˹̒̌ ̉˿̆̅˹ 

̔̉˿̌ ̃˷̏˿̄. В ̆̅˻˸̅̇́̊ ̉˷́˽˼ ˹́̂̎̕˼̄˷ ̈̉˷-
̖̉̓ ̅̉ ˨˷̄́̉-˦˼̉˼̇˸̊̇˺̈́̅˺̅ А˥ «К̅̃̆̇˼̈-
̈̅̇», ́̅̉̅̇˷̖ ̅̈˹˼̐˷˼̉ ̆̇̅˸̂˼̃̊ ̈ ̆̅˾˿̍˿̀ 

̆̇̅˿˾˹̅˻˿̉˼̖̂ ́̅̃̆̇˼̈̈̅̇̄̅̀ ̉˼̌̄˿́˿. ˧˷˸̅-

̉̒ А.˫. ˧˼́̈̉˿̄˷, А.А. ˛̇̅˾˻̅˹˷, В.˨. ˨˼̃˼-
̄̅˹̈́̅˺̅ ˻˼̃̅̄̈̉̇˿̇̊̉̕ ̅̉˼̎˼̈̉˹˼̄̄̒˼ ˻̅-

̈̉˿˽˼̄˿̖ ˹ ̇˷˾˹˿̉˿˿ ̅̆̉˿̃˷̂̓̄̒̌ ̃˼̉̅˻̅˹ 

́̅̃̆̓̉̕˼̇̄̅˺̅ ̆̇̅˼́̉˿̇̅˹˷̄˿̖ ̍˼̄̉̇̅˸˼˽̄̒̌ 

́̅̃̆̇˼̈̈̅̇̅˹. ˨̊̆˼̇́̅̃̆̓̉̕˼̇̄̒̀ ̍˼̄̉̇ 

«˦̅̂˿̉˼̌̄˿̎˼̈́˿̀» ̇˷̈̆̅̂˷˺˷˼̉ ́̅̃̃˼̇̎˼-
̈́˿̃˿ ̆̇̅˺̇˷̃̃˷̃˿, ́̅̉̅̇̒˼ ̆̅ ̄˷˾̄˷̎˼̄˿̕ 

˷̄˷̂̅˺˿̎̄̒ ̆̇̅˺̇˷̃̃˷̃ ˾˷̆˷˻̄̒̌ ́̅̃̆˷̄˿̀, 

̄̅ ˹̅˾̃̅˽̄̅̈̉˿ ̆̅̈̂˼˻̄˿̌ ̄˼ ˻̅̈̉˿˺˷̉̕ ̉̅˺̅, 

̎̉̅ ̃̅˺̂˿ ̄˷̏˿ ̆̇̅˺̇˷̃̃̒ 5-̀ ˹˼̇̈˿˿, 

˷ ̆̇˼˻̈̉˷˹̖̂˼̃˷̖ 8-̖ ˹˼̇̈˿̖ ̅̈̉˷˹̖̂˼̉ ˿̌ ˻˷-
̂˼́̅ ̆̅˾˷˻˿. В ˽̊̇̄˷̂˼ ̆̇˼˻̈̉˷˹̂˼̄̒ ̈̉˷̉̓˿ 

̈̅̉̇̊˻̄˿́̅˹ ̂˷˸̅̇˷̉̅̇˿˿ «˚˷˾̅˹˷̖ ˻˿̄˷̃˿́˷ 

̉̊̇˸̅̃˷̏˿̄» ˥˸̑˼˻˿̄˼̄̄̅˺̅ ̄˷̊̎̄̅-̉˼̌̄̅̂̅-

˺˿̎˼̈́̅˺̅ ˿̄̈̉˿̉̊̉˷ ˨˦˸˦˪. ˨̉˷̉̓˿ ̊̎˼̄̒̌ 

˿ ̇˷˸̅̉̄˿́̅˹ ̆̇̅̃̒̏̂˼̄̄̅̈̉˿ ˦˼̉˼̇˸̊̇˺˷, 

ˣ̅̈́˹̒, К˷˾˷̄˿, ˥̃̈́˷ ˻̖̅̆̅̂̄̉̕ ́˷̇̉˿-

̄̊ ̄˷̊̎̄̒̌ ˿̈̈̂˼˻̅˹˷̄˿̀ ̆̅ ́̅̃̆̇˼̈̈̅̇̄̅̀ 

̉˼̌̄˿́˼. 
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