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˧˷̈̈̃̅̉̇˼̄̒ ̆̊˸̂˿́˷̍˿˿ ˹ ̄˷̊̎̄̅-̉˼̌̄˿̎˼̈́̅̀ ̂˿̉˼̇˷̉̊̇˼, ̆̅̈˹̖̐˼̄̄̒˼ ˹̅̆̇̅̈˷̃ ̅˻̄̅˺̅ ˿˾ 
˹̅˾̃̅˽̄̒̌ ̄˷̆̇˷˹̂˼̄˿̀ ̆̅˹̒̏˼̄˿̖ ̔̋̋˼́̉˿˹̄̅̈̉˿ ̇˷˸̅̉̒ ̅˸̑˼́̉̅˹ ̔̄˼̇˺˼̉˿́˿ – ̈̅˾˻˷̄˿̖ 

̃̊̂̓̉˿˺˼̄˼̇˷̍˿̅̄̄̒̌ ̈˿̈̉˼̃. В ̈̅̈̉˷˹ ̉˷́˿̌ ̈˿̈̉˼̃ ˹̌̅˻̖̉ ̅˸̑˼́̉̒ ˺˼̄˼̇˷̍˿˿ ̔̄˼̇˺̅̄̅̈˿̉˼̂˼̀ ˿ 

̆̅̉̇˼˸˿̉˼̂˿. ˛̖̂ ̆̅˹̒̏˼̄˿̖ ̔̋̋˼́̉˿˹̄̅̈̉˿ ̇˷˸̅̉̒ ̅˸̑˼́̉̅˹ ˺˼̄˼̇˷̍˿˿, ˹̒̄̊˽˻˼̄̄̒̌ ˹ ̆˼̇˿̅-

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

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

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

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

̈̉˹˼. ˧˷̈̈̃̅̉̇˼̄̒ ̇˷˾̂˿̎̄̒˼ ́̇˿̉˼̇˿˿ ̅̍˼̄́˿ ̔̋̋˼́̉˿˹̄̅̈̉˿ ̃̊̂̓̉˿˺˼̄˼̇˷̍˿̅̄̄̒̌ ̈˿̈̉˼̃, ˷ 

̉˷́˽˼ ̅̈̅˸˼̄̄̅̈̉˿ ̔́̈̆̂̊˷̉˷̍˿˿ ̅˸̑˼́̉̅˹ ̔̄˼̇˺˼̉˿́˿ ˹ ̊̈̂̅˹˿̖̌ ˧̅̈̈˿˿. 

КȋȞȗевțе ȑȋȎва: ̆̅˹̒̏˼̄˿˼ ̔̋̋˼́̉˿˹̄̅̈̉˿, ˹̒̇˷˹̄˿˹˷̄˿˼ ˺̇˷̋˿́̅˹ ̄˷˺̇̊˾́˿ ̅˸̑˼́̉̅˹ ˺˼̄˼̇˷-
̍˿˿, ̈̅˹̃˼̈̉̄˷̖ ˺˼̄˼̇˷̍˿̖ ̔̄˼̇˺̅̄̅̈˿̉˼̂˼̀ ̇˷˾̂˿̎̄̒̌ ˹˿˻̅˹, ́̇˿̉˼̇˿˿ ̅̍˼̄́˿ ̔̋̋˼́̉˿˹̄̅̈̉˿ 

̃̊̂̓̉˿˺˼̄˼̇˷̍˿̅̄̄̒̌ ̈˿̈̉˼̃, ̅̈̅˸˼̄̄̅̈̉˿ ̔́̈̆̂̊˷̉˷̍˿˿ ̅˸̑˼́̉̅˹ ̔̄˼̇˺˼̉˿́˿ ˹ ̊̈̂̅˹˿̖̌ ˧̅̈̈˿˿. 
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COMBINED GENERATION OF PRODUCED ENERGY CARRIERS: REVIEW 

The article presents a review of scientific and technical publications dedicated to one of the possible 

directions of efficiency improving generation facilities, i.e., the development of multi-generation energy 

systems. Such systems include energy generation facilities and consumers. This technology is proposed for 

generation facilities which forced to work in off-nominal conditions during seasonal and daily off-peak 

periods of electric and thermal loads, which decreases their thermodynamic efficiency. Generation of other 

produced energy carriers, such as cold, hydrogen, compressed air, etc., is organized together with electricity 

and heat due to using unclaimed capacities. It allows to provide generation of electricity and heat in the 

modes close to nominal, and also to organize combined generation of electricity and heat and other 
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produced energy carriers with higher efficiency criteria than with separate generation. Various efficiency 

evaluation criteria of multi-generation systems are considered, as well as operational features of generation 

facilities in Russia. 

Keywords: efficiency improving, load curves leveling of generation facilities, combined generation of energy 

carriers, efficiency evaluation criteria of multi-generation systems, operational features of generation 

facilities in Russia. 
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ВǤǧǦǧǯǪǧ. ˥˻̄˿̃ ˿˾ ˹̅˾̃̅˽̄̒̌ ̆̊̉˼̀ ̆̅-

˹̒̏˼̄˿̖ ̔̋̋˼́̉˿˹̄̅̈̉˿ ̆̇˼̅˸̇˷˾̅˹˷̄˿̖ 

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

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

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

̉̅̃ ̎˿̈̂˼ ˿ ˹ ˧̅̈̈˿˿, ̏˿̇̅́̅˼ ̇˷̈̆̇̅̈̉̇˷̄˼-
̄˿˼ ̆̅̂̊̎˿̂˿ ̉˼̆̂̅̔̂˼́̉̇̅̍˼̄̉̇˷̂˿ (˩˴˭) ̈ 

̆˷̇̅̉̊̇˸˿̄̄̒̃˿ ̊̈̉˷̄̅˹́˷̃˿ (˦˩˪) ̉˼̆̂̅-

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

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

˿ ˹ ̈̅̍˿˷̂̓̄̅̀ ̈̋˼̇˼ ̔̄˼̇˺̅̄̅̈˿̉˼̂˿ – ̔̂˼́-

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

̄̅˺̅ ˿̈̉̅̎̄˿́˷ ̔̄˼̇˺˿˿ – ̉̅̆̂˿˹˷ [1, 2]. ˥̄˿ 

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

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

˺̅ ̉˿̆˷ (К˴˨) ˿ ̉˼̆̂˷ ˹ ́̅̉˼̂̓̄̒̌ ̈ ̆̇˿̃˼̄˼-
̄˿˼̃ ˹̅˻̅˺̇˼̀̄̒̌ ̂˿˸̅ ̆˷̇̅˹̒̌ ́̅̉̂̅˹.  

ˣ̄̅˺̅̎˿̈̂˼̄̄̒˼ ̉˼̅̇˼̉˿̎˼̈́˿˼, ̆̅˻́̇˼̆-

̂˼̄̄̒˼ ̇˼˾̊̂̓̉˷̉˷̃˿ ̔́̈̆̂̊˷̉˷̍˿˿ ̊̈̉˷̄̅˹̅́ 

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

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

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

̉̇̅̔̄˼̇˺˿˿ ˿ ̉˼̆̂˷ ̄˷ ˩˴˭ ̅́˷˾̒˹˷˼̖̉̈ ˹̒̏˼, 
̎˼̃ ̉̅̉ ˽˼ ̆̅́˷˾˷̉˼̂̓ ̆̇˿ ˿̌ ̇˷˾˻˼̂̓̄̅̃ ̆̇̅-

˿˾˹̅˻̈̉˹˼ ̄˷ К˴˨ ˿ ˹ ́̅̉˼̂̓̄̒̌ [1, 3, 4].  

˪˽˼ ̔̉̅ ̅˸̖̈̉̅̉˼̂̓̈̉˹̅ ˻˼̂˷˼̉ ̍˼̂˼̈̅̅˸-

̇˷˾̄̒̃ ̆̅̈̉˷̄̅˹́̊ ˹̅̆̇̅̈˷ ̅ ̈̅˹̃˼̈̉̄̅̃ 

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

́̅̉̅̇̒̌ ̄̊˽˻˷˼̖̉̈ ́̅̄˼̎̄̒̀ ̆̅̉̇˼˸˿̉˼̂̓. 

˩˷́˿̃˿ ̔̄˼̇˺̅̄̅̈˿̉˼̖̂̃˿ ̃̅˺̊̉ ˸̒̉̓ ̌̅̂̅˻, 

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

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

̈˿̉˼̖̂̃˿ ̆̇̅˿˾˹̅˻̖̖̉̈ ̆̇̅˻̊́̉̒, ̄˼ ̖̅̉̄̅̈-

̐˿˼̖̈ ́ ˿̌ ̎˿̈̂̊, ̄̅ ˿̃˼̐̕˿˼ ̇̒̄̅̎̄̊̕ ̈̉̅-

˿̃̅̈̉̓ (̄˷̆̇˿̃˼̇, ̌˿̃˿̎˼̈́˿˼ ̊˻̅˸̇˼̄˿̖).  

Ӥ̈̂˼˻̅˹˷̄˿̖̃ ̈̅˹̃˼̈̉̄̅˺̅ ̆̇̅˿˾˹̅˻̈̉˹˷ 

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

̅̆̊˸̂˿́̅˹˷̄˷ ˹ ̆̅̈̂˼˻̄˿˼ 20–25 ̂˼̉. ˤ˷̎˷̉̓ 

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

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

̄˼̀̏˼̃ ˿˾̂̅˽˼̄˿˿ ̇˷˾̂˿̎̄̊̕ ̉̇˷́̉̅˹́̊ ˿̈-
̆̅̂̓˾̊˼̃̒̌ ̉˼̇̃˿̄̅˹. 

ИǳǱоǭǾǩǵǧмǽǧ оǱǲǧǦǧǭǧǯǪȁ 

А˹̉̅̇̒ ́̅̄̈̉˷̉˿̇̊̉̕, ̎̉̅ ˹ ̂˿̉˼̇˷̉̊̇˼ 
˼˻˿̄̅˼, ̅˸̐˼̆̇˿̖̄̉̅˼ ̅̆̇˼˻˼̂˼̄˿˼, ̎̉̅ ˽˼ 
̈̂˼˻̊˼̉ ̆̅̄˿̃˷̉̓ ̆̅˻ ̈̅˹̃˼̈̉̄̒̃ ̆̇̅˿˾˹̅˻-

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

̆̅̂˼˾̄̒̌ ̆̇̅˻̊́̉̅˹, ̄˷ ̈˼˺̅˻̖̄ ̅̉̈̊̉̈̉˹̊˼̉. 
˦̇˼˻̂˷˺˷˼̖̉̈ ˿̈̆̅̂̓˾̅˹˷̉̓ ̈̂˼˻̊̐̕˼˼ ̅̆̇˼-
˻˼̂˼̄˿˼. МȓȋȜȒȈȃеȍераȖȈȟ – ̈̅˹̃˼̈̉̄̅˼ ̅˻̄̅-

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

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

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

̊̈̉˷̄̅˹̅́. 

˦̇˿ ̔̉̅̃, ˻̖̂ ̊˻̅˸̈̉˹˷ ̅̆˿̈˷̄˿̖ ̉˼̌̄˿̎˼-
̈́̅˺̅ ̇˼̏˼̄˿̖ ˹ ́˷˽˻̅̃ ́̅̄́̇˼̉̄̅̃ ̈̂̊̎˷˼, 
˿̈̆̅̂̓˾̖̊̉̈̕ ̉˼̇̃˿̄̒ ȁȈȃеȍераȖȈȟ, Ȓреȕ-

ȊраȒȍаȟ, ȗеȒțреȕȊраȒȍаȟ ˿ ̉. ˻. ̃̊̂̓̉˿˺˼̄˼-
̇˷̍˿̖, ˹ ˾˷˹˿̈˿̃̅̈̉˿ ̅̉ ̎˿̈̂˷ ̆̇̅˿˾˹̅˻˿̃̒̌ 

̔̄˼̇˺̅̄̅̈˿̉˼̂˼̀ ˿ ̆̅̂˼˾̄̒̌ ̆̇̅˻̊́̉̅˹.  
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В̃˼̈̉˼ ̈ ̉˼̃ ̍˼̂˼̈̅̅˸̇˷˾̄̅ ̈̅̌̇˷̄˿̉̓ 
̖̊̈̉̅˹̏˿̖̀̈ ̉˼̇̃˿̄ ȊȎȃеȍераȖȈȟ ˻̖̂ ̆̅̂̊-

̎˿˹̏˼˺̅ ̏˿̇̅́̅˼ ̇˷̈̆̇̅̈̉̇˷̄˼̄˿˼ ̈̅˹̃˼̈̉-
̄̅˺̅ ̆̇̅˿˾˹̅˻̈̉˹˷ ̔̂˼́̉̇̅̔̄˼̇˺˿˿ ˿ ̉˼̆̂˷. 
˴̉̅ ˽˼ ́˷̈˷˼̖̉̈ ˿ ̉˷́̅˺̅ ̅˸̐˼̆̇˿̖̄̉̅˺̅ ̉˼̇-

̃˿̄˷ ́˷́ ȒрȈȃеȍераȖȈȟ, ́̅˺˻˷ ̈̅˹̃˼̈̉̄̅ ̆̇̅-

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

̂̅˺˿̎˼̈́˿ ̈˹̖˾˷̄̄̒̌ ̃˼˽˻̊ ̈̅˸̅̀ ̊̈̉˷̄̅˹́˷̌.  

˦̅˻̎˼̇́̄˼̃, ̎̉̅ ̃̊̂̓̉˿˺˼̄˼̇˷̍˿̖ ˹ ̂̕-

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

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

̔̄˼̇˺̅̄̅̈˿̉˼̂˼̀ ˿ ̆̇̅˻̊́̉̅˹. 

ǉǢǲǵбǧǨǯǽǫ оǱǽǴ 

˛̅̈̉˷̉̅̎̄̅ ̆̅˻̇̅˸̄̒̀ ˷̄˷̂˿˾ ˸̅̂˼˼, ̎˼̃ 

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

̅˻ ̈ 1981 ̆̅ 2017 ˺̅˻, ̆̇̅˹˼˻˼̄ ˹ ̅˸˾̅̇˷̌ [5–7].  

˥̉̄̅̈˿̉˼̂̓̄̅ ˾˷́̂̎̕˼̄˿̀ ˿ ˹̒˹̅˻̅˹ ˷˹̉̅-

̇̅˹ [5–7] ̅ ̇˷̈̈̃̅̉̇˼̄̄̒̌ ˿̃˿ ̆̊˸̂˿́˷̍˿̖̌, 

̃̅˽̄̅ ̈˻˼̂˷̉̓ ̄˼́̅̉̅̇̒˼ ̅˸̅˸̐˼̄˿̖. 

1. ˨̊̐˼̈̉˹˼̄̄̊̕ ̇̅̂̓ ˹ ˹̒˸̇˷̄̄̒̌ ̃˼̉̅˻˿-

̎˼̈́˿̌ ̆̅˻̌̅˻˷̌ ́ ̇˷̈̈̃̅̉̇˼̄˿̕ ̆̇̅˸̂˼̃̒ ̆̅-

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

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

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

2. В ̇˷˸̅̉˷̌ ˾˷̆˷˻̄̒̌ ˿̈̈̂˼˻̅˹˷̉˼̂˼̀ ̇˷̈-
̈̃̅̉̇˼̄̒, ˹ ̅̈̄̅˹̄̅̃, ̈˿̈̉˼̃̒ ̈̅˹̃˼̈̉̄̅̀ 

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

̖̅̉̄̅̈̐˿˼̖̈ ́ ̃˷̂̅̀ ̔̄˼̇˺˼̉˿́˼, ̉. ˼., ˹ ̈̅̅̉-
˹˼̉̈̉˹˿˿ ̈ ̈̊̐˼̈̉˹̊̐̕˼̀ ́̂˷̈̈˿̋˿́˷̍˿˼̀, 

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

̃̅̐̄̅̈̉̓̕ ̃˼̄˼˼ 30 ˣВ̉ ˿ ˼˻˿̄˿̎̄̅̀ ̔̂˼́-

̉̇˿̎˼̈́̅̀ ̃̅̐̄̅̈̉̓̕ ˷˺̇˼˺˷̉̅˹ ̃˼̄˼˼ 10 ˣВ̉.  
3. А˹̉̅̇̒ ̆̇˷́̉˿̎˼̈́˿ ˹̈˼̌ ̆̊˸̂˿́˷̍˿̀ 

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

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

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

̈̉˹˿˼, ˹̒˸̇̅̈̒ ˨˥2 ˹ ˷̉̃̅̈̋˼̇̊. 

4. ˥̆̇˼˻˼̂˼̄˷ ̉˼̄˻˼̄̍˿̖ ̇˷˾˹˿̉˿̖ ̈̅˹̃˼̈̉-
̄̅̀ ˺˼̄˼̇˷̍˿˿ ̆̇̅˿˾˹˼˻˼̄̄̒̌ ̔̄˼̇˺̅̄̅̈˿̉˼̂˼̀ 

̅̉ ˻˹̊̌- ˿ ̉̇˼̌́̅̃̆̅̄˼̄̉̄̅̀ ́ ̉˼̌̄̅̂̅˺˿˿ 

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

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

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

̇̅˻, ́˿̈̂̅̇̅˻ ˿ ̉. ̆., ˷ ̉˷́˽˼ ˿ ˻̇̊˺˿˼ ̆̇̅˻̊́̉̒, 

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

5. ˦ ̇˼˻̂˷˺˷˼̖̉̈ ˹ ˻˷̂̓̄˼̀̏˿̌ ˿̈̈̂˼˻̅˹˷-

̄˿̖̌ ̇˷̈̏˿̖̇̉̓ ̈̅̈̉˷˹ ̔̄˼̇˺̅̄̅̈˿̉˼̂˼̀, ́̅-

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

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

6. ˥ ̉̃˼̎˷˼̖̉̈ ̄˼̅˸̌̅˻˿̃̅̈̉̓ ̇˷̈̈̃̅̉̇˼-
̄˿̖ ˹̅̆̇̅̈̅˹, ̈˹̖˾˷̄̄̒̌ ̈ ˷́́̊̃̊̂˿̇̅˹˷̄˿˼̃ 

̆̇̅˿˾˹˼˻˼̄̄̒̌ ̔̄˼̇˺̅̄̅̈˿̉˼̂˼̀ ˹ ̈˹̖˾˿ ̈ 

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

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

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

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

̅˸˼̈̆˼̎˼̄˿˼ ̖̆̅̈̉̅̄̄̒̌ ̊̈̂̅˹˿̀ ̇˷˸̅̉̒ 

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

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

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

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

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

˨̊̐˼̈̉˹̊̉̕ ˿ ˻̇̊˺˿˼ ˹˷̇˿˷̄̉̒ ̇˼̏˼̄˿̖ ̔̉̅̀ 

̆̇̅˸̂˼̃̒. В ̉˷́̅̀ ̆̅̈̉˷̄̅˹́˼ ˷́́̊̃̊̂˿̇̅˹˷-

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

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

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

7. ˴ ̋̋˼́̉˿˹̄̅̈̉̓ ̈̅˹̃˼̈̉̄̅˺̅ ̆̇̅˿˾˹̅˻-

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

8. ˦ ̇˿ ̅̍˼̄́˼ ̔̋̋˼́̉˿˹̄̅̈̉˿ ̈˿̈̉˼̃ ̆̇˿-

̃˼̖̄̂˿̈̓ ̇˷˾̂˿̎̄̒˼ ̉˼̇̃̅˻˿̄˷̃˿̎˼̈́˿˼ ́̇˿-

̉˼̇˿˿ (̉˷˸̂. 1). ˤ˼̉̇̊˻̄̅ ˹˿˻˼̉̓, ̎̉̅ ̇˷˾̂˿̎˿˼ 
̃˼˽˻̊ ́̇˿̉˼̇˿̖̃˿, ̅̆̇˼˻˼̖̂˼̃̒̃˿ ̄˷ ̅̈̄̅˹˼ 
̌˷̇˷́̉˼̇˿̈̉˿́ ̉˼̆̂̅˹̅˺̅ ˸˷̂˷̄̈˷, (́̇˿̉˼̇˿˿ 1–

4 ˹ ̉˷˸̂. 1), ˹˼̈̓̃˷ ̊̈̂̅˹̄̅. ˥̄˿ ̈˹̖˾˷̄̒ ̅˻˿̄ ̈ 
˻̇̊˺˿̃ ˿ ˹̖̇˻ ̂˿ ̃̅˽̄̅ ̅̉˻˷̉̓ ̆̇˼˻̆̅̎̉˼̄˿˼ 
́˷́̅̃̊-̉̅ ˿˾ ̄˿̌. ˤ˷̖̇˻̊ ̈ ̄˿̃˿ ˿̈̆̅̂̓˾̊˼̖̉̈ 

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

˨˥2 ˹ ˷̉̃̅̈̋˼̇̊. ˧˷˾̊̃˼˼̖̉̈, ̎̉̅ ̔̉̅̉ ́̇˿̉˼̇˿̀ 

̄˼ ̃̅˽˼̉ ̇˷̈̈̃˷̉̇˿˹˷̖̉̓̈ ́˷́ ˹̆̅̂̄˼ ̈˷̃̅̈̉̅-

̖̉˼̂̓̄̒̀, ̆̅̈́̅̂̓́̊ ̅̄ ̅˻̄̅˾̄˷̎̄̅ ̈˹̖˾˷̄ ̈ 
̔́̅̄̅̃˿˼̀ ˿̈̆̅̂̓˾̊˼̃̅˺̅ ˿̈́̅̆˷˼̃̅˺̅ ̅̇˺˷-
̄˿̎˼̈́̅˺̅ ̉̅̆̂˿˹˷. ˜˺̅ ̖̆̅˹̂˼̄˿˼ ˹ ̎˿̈̂˼ ́̇˿-

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

̎˿̉˼̂̓̄̅ ˹̄˿̃˷̉˼̂̓̄̒̃ ̅̉̄̅̏˼̄˿˼̃, ́̅̉̅̇˷̖ 

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

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

̃˼̉̅˻ (́̇˿̉˼̇˿̀ 5), ̖̌̅̉ ̆̅́˷˾˷̄˿̖ ́ ˼˺̅ ˿̈-
̆̅̂̓˾̅˹˷̄˿̕ ̅̎˼˹˿˻̄̒ – ̆̇̅˿˾˹˼˻˼̄̄̒˼ ̔̄˼̇-

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

̔̄˼̇˺˼̉˿̎˼̈́̅̀ ̍˼̄̄̅̈̉˿. ˦̅̆̒̉́˷ ̅˸̖̑̈̄˿̉̓ 
̉˷́̊̕ ̈˿̉̊˷̍˿̕ ̆̇˼˻̆̇˿̖̄̉˷ ˷˹̉̅̇̅̃ [8]. ˦̅ 

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

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

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

̔̄˼̇˺˿˿, ́̅̉̅̇˷̖ ˹ ́̅̄˼̎̄̅̃ ˿̉̅˺˼ ˹ ̅̉̂˿̎˿˿ ̅̉ 
̔́̈˼̇˺˿˿ ̖˹̖̂˼̖̉̈ «̆̂˷̉̄̅̀». ˴̉˿̃ ̅˸̖̖̑̈̄˼̉-
̖̈, ̆̅̎˼̃̊ ̔̄˼̇˺˼̉˿̎˼̈́˿˼ ̆̅́˷˾˷̉˼̂˿ ̆̅-

̆̇˼˽̄˼̃̊ ̏˿̇̅́̅ ̇˷̈̆̇̅̈̉̇˷̄˼̄̒.  
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Thermodynamic criteria for evaluating the effectiveness of multigeneration systems 

К̇˿̉˼̇˿̀ ˥̆̇˼˻˼̂˼̄˿˼ ˥˸̅˾̄˷̎˼̄˿˼, ̆̇˿̃˼̎˷̄˿˼ 

1. А˸̈̅̂̉̄̕˷̖ ̔́̅̄̅̃˿̖ ̆˼̇-

˹˿̎̄̅̀ ̔̄˼̇˺˿˿, Qa˸̈ ˷˸̈ ̈̅˹̃
1

n

i
i

Q Q Q


    
Qi – ̇˷̈̌̅˻ ̔̄˼̇˺˿˿ ̆̇˿ ̇˷˾˻˼̂̓̄̅̃ ̆̇̅˿˾-
˹̅˻̈̉˹˼ i – ˺̅ ̔̄˼̇˺̅̄̅̈˿̉˼̖̂ (̆̇̅˻̊́̉˷); 

Q̈̅˹̃ – ̇˷̈̌̅˻ ̔̄˼̇˺˿˿ ̆̇˿ ̈̅˹̃˼̈̉̄̅̃ ̆̇̅-

˿˾˹̅˻̈̉˹˼ ̉˼̌ ˽˼ ̔̄˼̇˺̅̄̅̈˿̉˼̂˼̀ ˿ ̆̅̂˼˾̄̒̌ 

̆̇̅˻̊́̉̅˹ 

2. ˥̉̄̅̈˿̉˼̂̓̄˷̖ ̔́̅̄̅̃˿̖ 

̆˼̇˹˿̎̄̅̀ ̔̄˼̇˺˿˿, q̅̉̄ 
˷˸̈

̅̉̄

1

n

i
i

Q
q

Q



 


 

3. ˥̉̄̅̈˿̉˼̂̓̄̒̀ ́̇˿̉˼̇˿̀ 

̔́̅̄̅̃˿˿ ̉̅̆̂˿˹˷, ϑ 
˷˸̈

1

n

i
i

Q

Q



 


 

4. К̅̔̋̋˿̍˿˼̄̉ ˿̈̆̅̂̓˾̅˹˷-
̄˿̖ ̉˼̆̂˷ ̉̅̆̂˿˹˷, КИ˩˩ 

1

̉̅̆̂
КИ˩˩=

n

i
i

N

Q



 

Ni – ̔̄˼̇˺˿̖ i – ˺̅ ̆̇̅˿˾˹˼˻˼̄̄̅˺̅ ̔̄˼̇˺̅̄̅-

̈˿̉˼̖̂; 

Q̉̅̆̂ – ̔̄˼̇˺˿̖ ̆˼̇˹˿̎̄̅˺̅ ̉̅̆̂˿˹˷ 

5. ˴́̅̂̅˺˿̎˼̈́˿̀ ́̇˿̉˼̇˿̀: 

̅̉̄̅̈˿̉˼̂̓̄̅˼ ̊̃˼̄̓̏˼̄˿˼ 
˹̒˸̇̅̈̅˹ ˨˥2 

2

̇˷˾˻ ̈̅˹̃
CO

̇˷˾˻

M M
M

M


   

М – ˹̒˸̇̅̈̒ ̆̇˿ ̇˷˾˻˼̂̓̄̅̃ «̇˷˾˻» ˿ ̈̅˹-

̃˼̈̉̄̅̃ «̈̅˹̃» ̆̇̅˿˾˹̅˻̈̉˹˼ ̔̄˼̇˺̅̄̅̈˿̉˼-
̂˼̀ 

6. ˴́̈˼̇˺˼̉˿̎˼̈́˿̀ ́̅̔̋̋˿̍˿-

˼̄̉ ̔̄˼̇˺̅̈˸˼̇˼˽˼̄˿̖, ηe 

̇˷˾˻ ̈̅˹̃

̇˷˾˻
ηe

E E

E


  

E – ̔́̈˼̇˺˿̖ ̆̇˿ ̇˷˾˻˼̂̓̄̅̃ «̇˷˾˻» ˿ ̈̅˹̃˼-
̐˼̄̄̅̃ «̈̅˹̃» ̆̇̅˿˾˹̅˻̈̉˹˼ ̔̄˼̇˺̅̄̅̈˿̉˼̂˼̀
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9. ʕ ˷̖̇˻̊ ̈ ̉˼̇̃̅˻˿̄˷̃˿̎˼̈́˿̃˿ ˿̈̆̅̂̓-

˾̖̊̉̈̕ ˿ ̔́̅̄̅̃˿̎˼̈́˿˼ ̆̅́˷˾˷̉˼̂˿. ˦̇˿ ̔̉̅̃ 

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

˿ ˻̖̂ ̆̅̉̇˼˸˿̉˼̂˼̀. 

˥̉̃˼̎˷˼̖̉̈, ̎̉̅ ̔́̅̄̅̃˿̎˼̈́˷̖ ̅̍˼̄́˷ 

̃̅˽˼̉ ̅̉̄̅̈˿̖̉̓̈ ́ ̅̆˼̇˷̍˿̅̄̄̒̃ ˷̈̆˼́̉˷̃ 

(̄˷̆̇˿̃˼̇, ˻̖̂ ̇˷˾̇˷˸̅̉́˿ ̅̆̉˿̃˷̂̓̄̒̌ ̅̆˼-
̇˷̍˿̅̄̄̒̌ ̈̉̇˷̉˼˺˿̀ ˻̖̂ ́˷˽˻̅˺̅ ̆̇̅˻̊́̉˷ 

̈̅˹̃˼̐˼̄̄̅̀ ˺˼̄˼̇˷̍˿˿ ̄˷ ̅̈̄̅˹˼ ̈̅̅̉˹˼̉-
̈̉˹̊̐̕˿̌ ̍˼̄ ̄˷ ̔̄˼̇˺̅̄̅̈˿̉˼̂˿) ˿̂˿ ́ ˷̈-
̆˼́̉˷̃ ̆̂˷̄˿̇̅˹˷̄˿̖ (̄˷̆̇˿̃˼̇, ˻̖̂ ̅̆̇˼˻˼-
̂˼̄˿̖ ̂̊̎̏˿̌ ̉˼̌̄̅̂̅˺˿̀, ̇˷˾̃˼̇̅˹ ˿ ̉̅̆̅̂̅-

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

̈̉˿ ˿̂˿ ̃˷́̈˿̃˿˾˷̍˿˿ ̆̇˿˸̒̂˿). ˨̅̅̉˹˼̉-
̈̉˹̊̐̕˿˼ ˿̄˻˿́˷̉̅̇̒ (́̇˿̉˼̇˿˿) ̄˼̅˸̌̅˻˿-

̃̒ ˻̖̂ ́̅̂˿̎˼̈̉˹˼̄̄̅˺̅ ̅̆̇˼˻˼̂˼̄˿̖ ̔̋̋˼́-

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

˹ ̇˷˾̄̒̌ ̊̈̂̅˹˿̖̌ (̈ ̊̎˼̉̅̃ ̅̆̇˼˻˼̂˼̄̄̅̀ 

̔̄˼̇˺˼̉˿̎˼̈́̅̀ ̈˿̈̉˼̃̒) ˿̂˿ ˻̖̂ ̅̆̇˼˻˼̂˼̄˿̖ 

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

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

˩̅˺˻˷ ́̇˿̉˼̇˿˿ ̅̍˼̄́˿ ̃̅˺̊̉ ˿̃˼̉̓ ˻˼̉˼̇̃˿-

̄˿̇̅˹˷̄̄̒̀ ̌˷̇˷́̉˼̇ (́̅˺˻˷ ̆̇˼˻̆̅̂˷˺˷˼̖̉̈, 

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

̖̉̄̅̈̉̄̒̀ ̌˷̇˷́̉˼̇ (́̅˺˻˷ ˻˷˼̖̉̈ ̖̌̅̉ ˸̒ ̅˻̄˷ 

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

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

10. В ́˷̎˼̈̉˹˼ ̃˼̉̅˻̅˹ ̅̆̉˿̃˿˾˷̍˿˿ ̆̇˿ 

̆̇̅˹˼˻˼̄˿˿ ˿̈̈̂˼˻̅˹˷̄˿̀ ˿̈̆̅̂̓˾̅˹˷̂˿̈̓: ̂˿-

̄˼̀̄̅˼ ̆̇̅˺̇˷̃̃˿̇̅˹˷̄˿˼, ˺˼̄˼̉˿̎˼̈́˿̀ ˷̂˺̅-

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

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

̅̄̄̒̀ ˷̂˺̅̇˿̉̃, ̔˹̅̂̍̕˿̅̄̄̒˼ ˷̂˺̅̇˿̉̃̒ 

̂˿̄˼̀̄̅˺̅ ̆̇̅˺̇˷̃̃˿̇̅˹˷̄˿̖, ˦˷̇˼̉̅-̅̆̉˿-

̃˿˾˷̍˿˿ (̍˼̄̅̅˸̇˷˾̅˹˷̄˿˼ ˹ ̔̄˼̇˺̅̈˿̈̉˼̃˼). 

˥˻̄˿̃ ˿˾ ̄˼̃̄̅˺˿̌ ̇˼˷̂̓̄̒̌ ̆̇˿̃˼̇̅˹ 

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

̈˿̈̉˼̃̒ ̍˼̄̉̇˷̂˿˾̅˹˷̄̄̅˺̅ ̌̂˷˻̅̈̄˷˸˽˼̄˿̖. 

˨̂˼˻̊˼̉ ̅̉̃˼̉˿̉̓, ̎̉̅ ˹ ̈̉̇˷̄˷̌ ˞˷̆˷˻̄̅̀ ˜˹-

̇̅̆̒ ˿ ˨˯А ̍˼̄̉̇˷̂˿˾̅˹˷̄̄̅˼ ̌̂˷˻̅̈̄˷˸˽˼-
̄˿˼ ̆̅̂̊̎˿̂̅ ̅̆̇˼˻˼̂˼̄̄̅˼ ̇˷̈̆̇̅̈̉̇˷̄˼̄˿˼. 
˩˷́, ̄˷̆̇˿̃˼̇, ˹ ̇˷˸̅̉˼ [9] ̆̇˿˹̅˻̖̖̉̈ ˻˷̄̄̒˼ 
̅ ̌̅̂̅˻˿̂̓̄̅̀ ̃̅̐̄̅̈̉˿ ̊̈̉˷̄̅˹̅́ ̍˼̄̉̇˷̂˿-

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

˚˼̇̃˷̄˿˿ ˹ ́̅̄̍˼ 2005 ˺̅˻˷: ̅˸̐˷̖ ̊̈̉˷̄̅˹-

̂˼̄̄˷̖ ̌̅̂̅˻˿̂̓̄˷̖ ̃̅̐̄̅̈̉̓ ̈̅̈̉˷˹̖̂̂˷ 700 

ˣВ̉. ˦̇˿ ̔̉̅̃ ˹ ˺̅˻ ̍˼̄̉̇˷̂˿˾̅˹˷̄̄̅ ̆̇̅˿˾-
˹̅˻˿̂̅̈̓ ̅́̅̂̅ 600 ˚В̉·̎ ̌̅̂̅˻˷. 

В ̅̉̎˼̉˼ [10] ̆̇˿˹̅˻̖̖̉̈ ̃˷̉˼̇˿˷̂̒ ̅ ̈̊̐˼-
̈̉˹̊̐̕˼̀ ˹ ˚˼̇̃˷̄˿˿ ˹ ˺. К˼̃̄˿̍ (Chemnitz) 

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

̈̄˷˸˽˼̄˿̖. ˦̅̉̇˼˸˿̉˼̖̂̃˿ ̌̅̂̅˻˷ ̖˹̖̖̂̉̈̕ 

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

̉˼̌̄˿̎˼̈́˿̀ ̊̄˿˹˼̇̈˿̉˼̉. ˥˸̐˷̖ ̊̈̉˷̄̅˹̂˼̄-

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

̈̉˷˹̖̂˼̉ 10,6 ˣВ̉, ˹ ˸̂˿˽˷̀̏˿˼ ̄˼̈́̅̂̓́̅ ̂˼̉ 
̆̂˷̄˿̖̇̊̉̈̕ ̄̅˹̒˼ ̆̇˿̈̅˼˻˿̄˼̄˿̖ ̈ ̌̅̂̅-

˻˿̂̓̄̅̀ ̃̅̐̄̅̈̉̓̕, ̆̇˿̃˼̇̄̅, 5–6 ˣВ̉. 

ǐǳобǧǯǯоǳǴǪ ǿǬǳǱǭǵǢǴǢǸǪǪ обǼǧǬǴоǤ ǿǯǧǲǥǧǴǪǬǪ 

Ǥ ǵǳǭоǤǪȁǷ ǒоǳǳǪǪ  

˦˼̇˼̌̅˻̖ ́ ˷̄˷̂˿˾̊ ̆̊˸̂˿́˷̍˿̀ ̄˷ ̉˼̃̊ 

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

̄̅̈˿̉˼̂˼̀ ˹ ̇̅̈̈˿̀̈́̅̀ ̄˷̊̎̄̅-̉˼̌̄˿̎˼̈́̅̀ 

̂˿̉˼̇˷̉̊̇˼, ̄˼̅˸̌̅˻˿̃̅, ̆̇˼˽˻˼ ˹̈˼˺̅, ̅̉̃˼-
̉˿̉̓ ̈̊̐˼̈̉˹̊̐̕˿˼ ˹ ˧̅̈̈˿˿ ̅̉̂˿̎˿̖ ̅̇˺˷̄˿-

˾˷̍˿˿ ̔̄˼̇˺˼̉˿̎˼̈́̅˺̅ ̌̅˾̖̀̈̉˹˷ ̆̅ ̈̇˷˹̄˼-
̄˿̕ ̈ ̊̈̂̅˹˿̖̃˿ ˹ ˻̇̊˺˿̌ ̈̉̇˷̄˷̌. К ̄˿̃ ̅̉-
̖̖̄̅̈̉̈: 

1. ˞̄˷̎˿̉˼̂̓̄̅˼ ˿˾̃˼̄˼̄˿˼ ̉˼̃̆˼̇˷̉̊̇̒ 

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

̉̇˿̎˼̈́̅̀ ˿ ̉˼̆̂̅˹̅̀ ̖̃̅̐̄̅̈̉̌ (˹ ̆˼̇˹̊̕ 

̅̎˼̇˼˻̓, ̉˼̆̂̅˹̅̀) ˹ ̅̉̅̆˿̉˼̂̓̄̒̀ ˿ ̄˼̅̉̅̆˿-

̉˼̂̓̄̒̀ ̆˼̇˿̅˻̒. ˧˷˾̄˿̍˷ ̈̇˼˻̄˿̌ ̉˼̃̆˼̇˷̉̊̇ 

̈˷̃̅˺̅ ̉˼̆̂̅˺̅ ˿ ̈˷̃̅˺̅ ̌̅̂̅˻̄̅˺̅ ̃˼̖̈̍˷ ˺̅˻˷ 
˻˷˽˼ ̄˷ ˜˹̇̅̆˼̀̈́̅̀ ̉˼̇̇˿̉̅̇˿˿ ˧̅̈̈˿˿ ˹ 1,5–

2 ̇˷˾˷ ̆̇˼˹̒̏˷˼̉ ̌˷̇˷́̉˼̇̄̅˼ ˾̄˷̎˼̄˿˼ ̔̉̅̀ 

̇˷˾̄˿̍̒ ˻̖̂ ̈̉̇˷̄ ˞˷̆˷˻̄̅̀ ˜˹̇̅̆̒. 
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2. ˤ˷̂˿̎˿˼ ̇˷˾˹˿̉̅̀ ̈˿̈̉˼̃̒ ́̅˺˼̄˼̇˷-
̍˿˿ – ̆̇̅˿˾˹̅˻̈̉˹̅ ̉˼̆̂˷ ˹ ̈̅̎˼̉˷̄˿˿ ̈ ˹̒̇˷-
˸̅̉́̅̀ ̔̂˼́̉̇̅̔̄˼̇˺˿˿ – ̄˷ ́̇̊̆̄̒̌ ˩˴˭, 

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

̄̊̕ ̎˷̈̉̓ ̆̅̉̇˼˸̄̅̈̉˿ ˹ ̔̉˿̌ ̔̄˼̇˺̅̄̅̈˿̉˼̖̂̌ 

˹ ̃˷̈̏̉˷˸˷̌ ̈̉̇˷̄̒. ˛̖̅̂ ˩˴˭ ˹ ̍˼̄̉̇˷̂˿˾̅-

˹˷̄̄̅̀ ̆̅̈̉˷˹́˼ ̉˼̆̂˷ ̈̅̈̉˷˹̖̂˼̉ 46 % ˿ ̅̈̉˷-
˼̖̉̈ ̄˼˿˾̃˼̄̄̅̀ ˹̅̉ ̊˽˼ ̄˷ ̖̆̇̅̉˽˼̄˿˿ ̆̅-

̈̂˼˻̄˿̌ 20 ̂˼̉, ̖̌̅̉ ̅˸̐˼˼ ̉˼̆̂̅̆̅̉̇˼˸̂˼̄˿˼ 
˾˷ ̔̉̅̉ ̆˼̇˿̅˻ ̈̄˿˾˿̂̅̈̓ ̄˷ 18 % (1997 ˺. – 

1519 ̃̂̄ ˚́˷̂, 2015 ˺. – 1251 ̃̂̄ ˚́˷̂). 

3. К̅̄̈̉̇̊́̉˿˹̄̒˼ ̅̈̅˸˼̄̄̅̈̉˿ ˿̈̆̅̂̓˾̊˼-
̃̒̌ ̄˷ ́̇̊̆̄̒̌ ˩˴˭ ˧̅̈̈˿˿ ̆˷̇̅̉̊̇˸˿̄̄̒̌ 
̊̈̉˷̄̅˹̅́, ˿̃˼̐̕˿̌ ̆̇̅̃̒̏̂˼̄̄̒˼ ˿ ̉˼̆̂̅-

̋˿́˷̍˿̅̄̄̒˼ ̅̉˸̅̇̒, ̎̉̅ ˻˼̂˷˼̉ ̅˸̖˾˷̉˼̂̓̄̒̃ 

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

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

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

˩˴˭. ˴̉̅ ̅˸̊̈̂̅˹̂˿˹˷˼̉ ̄˼̅˸̌̅˻˿̃̅̈̉̓ ̈˿̈̉˼̃-

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

˿̈̆̅̂̓˾̅˹˷̄˿̖ ̉˼̌̄̅̂̅˺˿̀ ̃̊̂̓̉˿˺˼̄˼̇˷̍˿˿.  

4. ˘̅̂̓̏˷̖ ̉˼̇̇˿̉̅̇˿̖ ̈̉̇˷̄̒ ̈ ̇˷˾̂˿̎̄̅̀ 

̈̉˼̆˼̄̓̕ ̄˷̈˼̂˼̄̄̅̈̉˿ ̅̉˻˼̂̓̄̒̌ ˼˼ ̎˷̈̉˼̀, 

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

̏̅̀», ̉˷́ ˿ ̃˷̂̅̀ ̔̄˼̇˺˼̉˿́˿. 

5. Ӥ́̂̎̕˿̉˼̂̓̄̅ ̄˿˾́˿̀ ̊̇̅˹˼̄̓ ˿̈̆̅̂̓-

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

(ВИ˴) ˻̖̂ ˺˼̄˼̇˷̍˿˿ ̔̂˼́̉̇̅̔̄˼̇˺˿˿ ˿ ̉˼̆̂˷ 

̆̅ ̈̇˷˹̄˼̄˿̕ ̈ ̈̊̐˼̈̉˹̊̐̕˿̃˿ ̆̇˿̇̅˻̄̒̃˿ 

˹̅˾̃̅˽̖̄̅̈̉̃˿ ˿ ̃˿̇̅˹̒̃˿ ̆̅́˷˾˷̉˼̖̂̃˿. 

˴̉˿ ̅̉̂˿̎˿̖ ̅̆̇˼˻˼̂˿̂˿ ̅̈̄̅˹̄̒˼ 
̄˷̆̇˷˹̂˼̄˿̖ ˿ ̃˼̉̅˻˿̎˼̈́˿˼ ̆̅˻̌̅˻̒ ˹ ̇̅̈-
̈˿̀̈́˿̌ ̄˷̊̎̄̅-̉˼̌̄˿̎˼̈́˿̌ ˿˾˻˷̄˿̖̌ ̆̇˿ 

̇˷̈̈̃̅̉̇˼̄˿˿ ˹̅̆̇̅̈̅˹ ̆̅˹̒̏˼̄˿̖ ̔̋̋˼́-

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

̈˿̉˼̂˼̀ ̆̊̉˼̃ ˿̌ ̈̅˹̃˼̐˼̄̄̅˺̅ ̆̇̅˿˾˹̅˻̈̉˹˷. 

КоǥǧǯǧǲǢǸǪȁ 

˦̇̅̈̉˼̀̏˿̀ ̈̂̊̎˷̀ ̇˼˷̂˿˾˷̍˿˿ ˿˻˼˿ ̈̅˹-

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

̄˼̅˸̌̅˻˿̃̒̌ ̆̅̉̇˼˸˿̉˼̂̕ ˹˿˻̅˹ – ̔̉̅ ̆̅̂̊-

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

˧̅̈̈˿˿, ̄̅ ˿ ˹ ̃˿̇˼ ́̅˺˼̄˼̇˷̍˿̖, ̉.˼. ̈̅˹̃˼̈̉-

̄̅˼ ̆̇̅˿˾˹̅˻̈̉˹̅ ̔̂˼́̉̇̅̔̄˼̇˺˿˿ ˿ ̉˼̆̂˷. В 

«˸̅̂̓̏̅̀» ̔̄˼̇˺˼̉˿́˼ ̅˸̑˼́̉˷̃˿ ̈̅˹̃˼̈̉̄̅̀ 

˺˼̄˼̇˷̍˿˿ ̖˹̖̖̂̉̈̕ ˩˴˭ ̈ ̆˷̇̅̉̊̇˸˿̄̄̒̃˿ 

̊̈̉˷̄̅˹́˷̃˿ ̈ ˼˻˿̄˿̎̄̅̀ ̔̂˼́̉̇˿̎˼̈́̅̀ 

̃̅̐̄̅̈̉̓̕ ˸̅̂˼˼ 10 ˣВ̉ (̆̇˿ ̅˸̐˼̀ ̊̈̉˷-
̄̅˹̂˼̄̄̅̀ ̃̅̐̄̅̈̉˿ ̔̂˼́̉̇̅̈̉˷̄̍˿˿ ˸̅̂˼˼ 30 

ˣВ̉) ̈ ̉̊̇˸̅˷˺̇˼˺˷̉˷̃˿ ̉˼̆̂̅̋˿́˷̍˿̅̄̄̅˺̅ 

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

˸˿̄̄̒˼ ̊̈̉˷̄̅˹́˿ (˚˩˪), ̂˿˸̅ ˺˷˾̅̆̅̇̏̄˼˹̒˼ 
˷˺̇˼˺˷̉̒ (˚˦А), ̂˿˸̅ ̆˷̇̅̉̊̇˸˿̄̄̒˼ ̊̈̉˷̄̅˹-

́˿ ̃˷̂̅̀ (̃˼̄˼˼ 10 ˣВ̉) ̊̈̉˷̄̅˹̂˼̄̄̅̀ ̃̅̐-

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

̉˿̆˷ ˿̂˿ ̈ ̆̇̅̉˿˹̅˻˷˹̂˼̄˿˼̃. 

˨̇˷˹̄˼̄˿̕ ̔̋̋˼́̉˿˹̄̅̈̉˼̀ ̇˷˾˻˼̂̓̄̅̀ ˿ 

̈̅˹̃˼̈̉̄̅̀ ˺˼̄˼̇˷̍˿˿ ̔̂˼́̉̇̅̔̄˼̇˺˿˿ ˿ ̉˼̆̂˷ ˹ 

«˸̅̂̓̏̅̀» ̔̄˼̇˺˼̉˿́˼ ˸̒̂˿ ̆̅̈˹̖̐˼̄̒ ˿̈̈̂˼-
˻̅˹˷̄˿̖ ̃̄̅˺˿̌ ˷˹̉̅̇̅˹. ˥̈̄̅˹̄̒˼ ̊̈˿̂˿̖ ̇̅̈-
̈˿̀̈́˿̌ ˿̈̈̂˼˻̅˹˷̉˼̂˼̀ ˸̒̂˿ ̄˷̆̇˷˹̂˼̄̒ ̄˷ 
̅̆̇˼˻˼̂˼̄˿˼ ̔̋̋˼́̉˿˹̄̅̈̉˿ ̈̅˹̃˼̈̉̄̅˺̅ ̆̇̅-

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

̈ ̇˷˾˻˼̂̓̄̒̃ ˿̌ ̆̇̅˿˾˹̅˻̈̉˹̅̃. ˥˻̄˷́̅ ̇˷˾-
̂˿̎̄̒˼ ̔̄˼̇˺˼̉˿̎˼̈́˿˼ ̅̇˺˷̄˿˾˷̍˿˿ ˹ ˧̅̈̈˿˿ 

̆̇˿ ̇˷˾̇˷˸̅̉́˼ ̈̅̅̉˹˼̉̈̉˹̊̐̕˿̌ ̃˼̉̅˻˿́ ˿̈-
̆̅̂̓˾̅˹˷̂˿ ̇˷˾̂˿̎̄̒˼ ̆̅˻̌̅˻̒. ˩˷́, ˹ [3] ̆̇˿-

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

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

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

̉̒ [11–17]. И˾˹˼̈̉̄̒ ˿ ̈̇˷˹̄˿̉˼̂̓̄̅ ˸̅̂˼˼ ̇˷̄-

̄˿˼, ̄˷̆̇˿̃˼̇, [18], ˷ ̉˷́˽˼ ˿ ˸̅̂˼˼ ̆̅˾˻̄˿˼ [19, 

20] ̆̊˸̂˿́˷̍˿˿ ̆̅ ̔̉̅̀ ̉˼̃˷̉˿́˼. ˨̊̉̓ ̆̇̅˸̂˼-
̃̒ ̄˷˿˸̅̂˼˼ ̖̈̄̅ ˿˾̂̅˽˼̄˷ ˹ [3]. ˞˷́̂̎̕˷˼̖̉̈ 

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

̈˼˺̅˻̖̄̏̄˼˺̅ ˻̖̄ ̄˼ ̃̅˽˼̉ ̆̇˿̀̉˿ ́ ̅˸̐˼̃̊ 
̃̄˼̄˿̕ ̅ ˹̒˸̅̇˼ ˼˻˿̄̅̀ ̃˼̉̅˻˿́˿ ̅̆̇˼˻˼̂˼̄˿̖ 

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

̔̂˼́̉̇̅̔̄˼̇˺˿˿ ˿ ̉˼̆̂˷. ˧˼̎̓ ˿˻˼̉ ̅ ̇˷̈̆̇˼˻˼̂˼-
̄˿˿ ˾˷̉̇˷̎˼̄̄̅˺̅ ̄˷ ˩˴˭ ̉̅̆̂˿˹˷ ̃˼˽˻̊ ˿̈-
̆̅̂̓˾̅˹˷̄̄̒̃ ̄˷ ̆̇̅˿˾˹̅˻̈̉˹̅ ̔̂˼́̉̇̅̔̄˼̇˺˿˿ 

˿ ̉˼̆̂˷. ˨̊̐˼̈̉˹̊̉̕ ̄˼̈́̅̂̓́̅ ̇˷˾̇˷˸̅̉˷̄̄̒̃˿ 

̇˷˾̂˿̎̄̒̃˿ ̅̇˺˷̄˿˾˷̍˿̖̃˿ ˹̅˾̃̅˽̄̒̌ ˹˷̇˿˷̄-

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

̈̉˿ ̇˷˸̅̉̒ ˩˴˭, ̈̇˼˻˿ ́̅̉̅̇̒̌: ˸˷̂˷̄̈̅˹̒̀ 

«̋˿˾˿̎˼̈́˿̀» ̃˼̉̅˻, ̔́̈˼̇˺˼̉˿̎˼̈́˿̀ ̃˼̉̅˻, 

̃˼̉̅˻ ˥А˥ «˫˿̇̃˷ ˥˧˚˧˴˨», ̃˼̉̅˻ ̇˷̈̎˼̉˷ 
̊˻˼̂̓̄̒̌ ̆̅́˷˾˷̉˼̂˼̀ ̆̅ ̄˼˻̅˹̒̇˷˸̅̉˷̄̄̅̀ 
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̔̂˼́̉̇̅̔̄˼̇˺˿˿, ̃˼̉̅˻ ̇˷̈̎˼̉˷, ̊̎˿̉̒˹˷̐̕˿̀ 

̉˼̆̂̅˹̊̕ ̍˼̄̄̅̈̉̓ ̅̉˸̅̇̄̅˺̅ ̆˷̇˷. К ̄˿̃ ̃̅˽-

̄̅ ˻̅˸˷˹˿̉̓ ̆̇˼˻̂̅˽˼̄̄̒̀ ˹ [20] ̃˼̉̅˻, ̅̈̄̅-

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

̂̅˹̅̀) ̌˷̇˷́̉˼̇˿̈̉˿́˿ ̉˼̆̂̅̋˿́˷̍˿̅̄̄̅̀ ̉̊̇-

˸̅̊̈̉˷̄̅˹́˿.  

В [3] ˹̒̈́˷˾̒˹˷˼̖̉̈ ̆̇˼˻̆̅̂̅˽˼̄˿˼ ̅ ̉̅̃, 

̎̉̅ ̆̇˼˿̃̊̐˼̈̉˹̅ ̈̅˹̃˼̈̉̄̅̀ ˹̒̇˷˸̅̉́˿ 

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

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

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

̈̉˹̅ ̔̂˼́̉̇̅̔̄˼̇˺˿˿ ˿ ̉˼̆̂˷. В ̉̅ ˽˼ ˹̇˼̖̃, 

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

˸̒˹˷̉̕ ˻˿˷̃˼̉̇˷̂̓̄̅ ̆̇̅̉˿˹̅̆̅̂̅˽̄̒.  

˥̆̇˼˻˼̂˼̄̄̒˼ ̉̇̊˻̄̅̈̉˿ ˹ ̅̆̉˿̃˿˾˷̍˿˿ ̇˷-
˸̅̉̒ ́̇̊̆̄̒̌ ˩˴˭ ˹̒˾̒˹˷̉̕ ˹ ̆̅̈̂˼˻̄˿˼ ˺̅˻̒ 

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

̔̄˼̇˺˼̉˿́˼, ̈̊̉̓ ́̅̉̅̇̒̌ ̅̆̇˼˻˼̂˼̄˷ ˹ [21]: «В 

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

˹˷̄̄̒̃ ̆̇̅˿˾˹̅˻̈̉˹̅̃ ̔̂˼́̉̇̅̔̄˼̇˺˿˿ ˿ ̉˼̆̂˷ 
̆˼̇˼˽˿˹˷˼̉ ˹ ̄˷̏˼̀ ̈̉̇˷̄˼ ̈˼̇̓˼˾̄̒̀ ́̇˿˾˿̈. 
˨̉̅˿̃̅̈̉̓ ̔̂˼́̉̇̅̔̄˼̇˺˿˿ ˿ ̉˼̆̂˷ ̄˷ ̃̄̅˺˿̌ 
˩˴˭, ̅̈̅˸˼̄̄̅ ̅̈̄˷̐˼̄̄̒̌ ̊̈̉˷̇˼˹̏˿̃ ̅˸̅̇̊-
˻̅˹˷̄˿˼̃, ̅́˷˾̒˹˷˼̖̉̈ ˹̒̈̅́̅̀, ˷ ˿̌ ̇˼˷̂˿˾˷-
̍˿̖ ̆̅ ̄˼̇˷˾̊̃̄̅ ̊̈̉˷̄̅˹̂˼̄̄̒̃ ̉˷̇˿̋˷̃ – 

˾˷̉̇̊˻̄˼̄̄̅̀. ˦̅̂̅˽˼̄˿˼ ̊̈̊˺̊˸̖̂˼̖̉̈ ̄˼˻̅̈̉˷-
̉̅̎̄̅̀ ̄˷˻˼˽̄̅̈̉̓̕ ̉˼̆̂̅̈˼̉˼̀ ˿ ˾̄˷̎˿̉˼̂̓-
̄̒̃˿ ̆̅̉˼̖̇̃˿ ̉˼̆̂˷ ̆̇˿ ̆˼̇˼˻˷̎˼ ̆̅ ̄˿̃. 

ˣ̄̅˺˿˼ ̆̅̉̇˼˸˿̉˼̂˿ ̆̇˼˻̆̅̎˿̉˷̉̕ ̈̉̇̅˿̉̓ ̈̅˸-

̈̉˹˼̄̄̒˼ ́̅̉˼̂̓̄̒˼ ˿ ̆̅́̊̆˷̉̓ ̔̂˼́̉̇̅̔̄˼̇˺˿̕ 

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

˿ ̉. ˻.) ̌˷̇˷́̉˼̇». К ̈̅˽˷̂˼̄˿̕, ˾˷ ̆̇̅̏˼˻̏˿˼ 
̆̅̎̉˿ ̖̆̉̄˷˻̍˷̉̓ ̂˼̉ ̈̅ ˹̇˼̃˼̄˿ ̆̊˸̂˿́˷̍˿˿ 

̇˷˸̅̉̒ [21] ̃˷̂̅ ̎̉̅ ˿˾̃˼̄˿̂̅̈̓, ̅˻̄˷́̅ ˿ ̄˷ 
̈˼˺̅˻̖̄̏̄˿̀ ˻˼̄̓, ̄˼̖̈̃̅̉̇ ̄˷ ̇̅̈̉ ̉˼̆̂̅-

̈̄˷˸˽˼̄˿̖ ̈ ˿̈̆̅̂̓˾̅˹˷̄˿˼̃ ˩˴˭ ̃˷̂̅̀ ̃̅̐-

̄̅̈̉˿ ˿ ̅̉̅̆˿̉˼̂̓̄̒̌ ́̅̉˼̂̓̄̒̌, ̍˼̄̉̇˷̂˿˾̅-

˹˷̄̄̅˼ ̉˼̆̂̅̈̄˷˸˽˼̄˿˼ ̈ ̆̇̅˿˾˹̅˻̈̉˹̅̃ ̉˼̆̂˷ 
̄˷ ́̇̊̆̄̒̌ ˩˴˭ ˹ ̅̉̄̅̈˿̉˼̂̓̄̅̃ ˿˾̃˼̇˼̄˿˿ ˹ 

˧̅̈̈˿˿ ̅̈̉˷˼̖̉̈ ˻̅̈̉˷̉̅̎̄̅ ˹˼̈̅̃̒̃. К˷́ ̊˽˼ 
̅̉̃˼̎˷̂̅̈̓, ̔̉˷ ˻̖̅̂ ̈̅̈̉˷˹̖̂˼̉ ̅́̅̂̅ 46 %. 

˦̅˻̎˼̇́̄˼̃, ̎̉̅ ̆̅ ̔̉̅̃̊ ̆̅́˷˾˷̉˼̂̕ ˧̅̈̈˿̖ 

˾˷̃˼̉̄̅ ̊̈̉̊̆˷˼̉ ̉˷́˿̃ ̈̉̇˷̄˷̃ ́˷́ ˫˿̖̄̂̄˻˿̖, 

˯˹˼̍˿̖, ˛˷̄˿̖, ˺˻˼ ˼˺̅ ˾̄˷̎˼̄˿˼ ̈̅̈̉˷˹̖̂˼̉ 
70 %, ˦̅̂̓̏˷ ˿ ˚˼̇̃˷̄˿̖ (̅́̅̂̅ 60 %). 

ǎǵǭǾǴǪǥǧǯǧǲǢǸǪȁ ǬǢǬ ǳǱоǳоб ǤǽǲǢǤǯǪǤǢǯǪȁ 

 ǥǲǢǶǪǬоǤ ǯǢǥǲǵǩǬǪ 

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

̄̅̃, «˸̅̂̓̏̅̀», ̉˷́ ˿ ̃˷̂̅̀ ̔̄˼̇˺˼̉˿́˿, ̖˹̖̂-

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

˺˿˿. ˥̈̅˸˼̄̄̅ ̅̈̉̇̅ ̔̉˿ ̆̇̅˸̂˼̃̒ ̆̇˿̈̊̐˿ 

̔̄˼̇˺˼̉˿́˼ ˧̅̈̈˿˿ ˿˾-˾˷ ́̂˿̃˷̉˿̎˼̈́˿̌ ̅̈̅˸˼̄-

̄̅̈̉˼̀ ̈̉̇˷̄̒. ˩˷́, ˺̅˹̖̅̇ ̅˸ ̔̂˼́̉̇˿̎˼̈́̅̀ 

̔̄˼̇˺˿˿, ̈̂˼˻̊˼̉ ̅̉̃˼̉˿̉̓ ̈̄˿˽˼̄˿˼ ˼˼ ̆̅̉̇˼˸-

̂˼̄˿̖, ˷, ̈̂˼˻̅˹˷̉˼̂̓̄̅, ˿ ˺˼̄˼̇˷̍˿˿, ˹ ̂˼̉̄˿˼ 
̃˼̖̈̍̒ ˺̅˻˷ ̆̅ ̈̇˷˹̄˼̄˿̕ ̈ ˾˿̃̄˿̃˿ ̃˼̖̈̍˷-
̃˿, ̆̇˿̃˼̇̄̅ ˹ ̆̅̂̉̅̇˷ ̇˷˾˷, ˷ ̉˷́˽˼ ̄̅̎̄̒˼, 
̆̇˷́̉˿̎˼̈́˿ ̉˷́˿˼ ˽˼ «̆̇̅˹˷̂̒» ̄˷˺̇̊˾́˿. ˦̅-

̉̇˼˸̂˼̄˿˼ ̉˼̆̂˷ ̂˼̉̅̃ ̊̃˼̄̓̏˷˼̖̉̈ ˼̐˼ ˸̅̂˼˼ 
˾̄˷̎˿̉˼̂̓̄̅, ̎̉̅ ˹̒˾˹˷̄̅ ˸̅̂̓̏̅̀ ̇˷˾̄˿̍˼̀ 

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

˧̅̈̈˿˿. ˤ˷̆̇˿̃˼̇, ˼̈̂˿ ̇˷˾̄˿̍˷ ̈̇˼˻̄˼̃˼̖̈̎-

̄̅̀ ̃˷́̈˿̃˷̂̓̄̅̀ ˿ ̃˿̄˿̃˷̂̓̄̅̀ ̉˼̃̆˼̇˷̉̊̇ ˹ 

˘˼̇̂˿̄˼ ̈̅̈̉˷˹̖̂˼̉ 19,5 ˨ (̖̄˹˷̇̓ – ̃˿̄̊̈ 
0,9 ˨, ˿̂̓̕ – +18,6 ˨), ̉̅ ˹ И̇́̊̉̈́˼ ̅̄˷ ̈̅-

̈̉˷˹̖̂˼̉ 37,1 ˨ (̖̄˹˷̇̓ – ̃˿̄̊̈ 19,3 ˨, ˿̂̓̕ – 

+17,8 ˨). ˩˴˭ ̅̉̆̊̈́˷̉̕ ˹ ̄˼̅̉̅̆˿̉˼̂̓̄̒̀ 

̆˼̇˿̅˻ ̉˼̆̂̅ ̉̅̂̓́̅ ̄˷ ˺̖̅̇̎˼˼ ˹̅˻̅̈̄˷˸˽˼̄˿˼, 
̎̉̅ ̈̅̈̉˷˹̖̂˼̉ ̅́̅̂̅ 10–20 % ̅̉ ˺˼̄˼̇˷̍˿˿ ̉˼̆-

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

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

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

̅̈̄̅˹̄̅˺̅ ̅˸̅̇̊˻̅˹˷̄˿̖, ˿ ̈̅̅̉˹˼̉̈̉˹̊̐̕˼˼ 
̊˹˼̂˿̎˼̄˿˼ ̊˻˼̂̓̄̒̌ ̇˷̈̌̅˻̅˹ ̉̅̆̂˿˹˷ ̄˷ ˹̒̇˷-
˸̅̉́̊ ̔̂˼́̉̇̅̔̄˼̇˺˿˿. ˩˷́, ̆̅ ˻˷̄̄̒̃ ˦А˥ 

«ˣ̅̈̔̄˼̇˺̅» ̊˻˼̂̓̄̒˼ ̇˷̈̌̅˻̒ ̉̅̆̂˿˹˷ ̄˷ ˹̒-

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

˸̅̂̓̏˼, ̎˼̃ ˹ ̅̉̅̆˿̉˼̂̓̄̒̀, ̄˷ 40–50 %. 
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Энергетика и электротехника

В ̈̂̅˽˿˹̏˿̖̌̈ ̊̈̂̅˹˿̖̌ ̅˻̄˿̃ ˿˾ ̄˷˿˸̅-

̂˼˼ ̔̋̋˼́̉˿˹̄̒̌ ̈̆̅̈̅˸̅˹ ̆̅˹̒̏˼̄˿̖ ̉˼̇̃̅-

˻˿̄˷̃˿̎˼̈́˿̌ ˿ ̔́̅̄̅̃˿̎˼̈́˿̌ ̆̅́˷˾˷̉˼̂˼̀ 

̇˷˸̅̉̒ ̅˸̑˼́̉̅˹ «˸̅̂̓̏̅̀» ˿ ̃˷̂̅̀ ̔̄˼̇˺˼̉˿-

́˿, ̃̅˽˼̉ ˸̒̉̓ ˹̒̇˷˹̄˿˹˷̄˿˼ ˺̅˻̅˹̅˺̅ ˿ ̈̊-
̉̅̎̄̅˺̅ ˺̇˷̋˿́̅˹ ̔̂˼́̉̇˿̎˼̈́̅̀, ˷ ̄˷ ˩˴˭ – ˿ 

̉˼̆̂̅˹̅̀, ̄˷˺̇̊˾́˿. ˴̉̅˺̅ ̃̅˽̄̅ ˻̅˸˿̖̉̓̈ ˾˷ 
̈̎˼̉ ˺˼̄˼̇˷̍˿˿ ̄˷ ̄˿̌ ˹ ̆˼̇˿̅˻̒ ̆̇̅˹˷̂̅˹ 

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

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

̔̉˿̌ ̔̄˼̇˺̅̄̅̈˿̉˼̖̂̌. ˩˷́˿̃ ̅˸̇˷˾̅̃ ̔̂˼́̉̇̅-

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

̉˼̂˼̃ ̃̅˽˼̉ ˸̒̉̓, ̄˷̆̇˿̃˼̇, ̌̅̂̅˻, ̍˼̄̉̇˷̂˿-

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

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

̄̅̀ ̆̅̈̉˷˹́˿ ̔̉̅˺̅ ̔̄˼̇˺̅̄̅̈˿̉˼̖̂ ̆̅̉̇˼˸˿̉˼-
̂̕ ̆̅ ̃˼̇˼ ˼˺̅ ˹̅̈̉̇˼˸̅˹˷̄̄̅̈̉˿. В̒˸̅̇ ̔̄˼̇-

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

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

˾˷˹˿̈˿̉ ̅̉ ˹̅˾̃̅˽̄̅̈̉˿ ˿ ̍˼̂˼̈̅̅˸̇˷˾̄̅̈̉˿ 

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

̔̉˿̃ ̔̄˼̇˺̅̄̅̈˿̉˼̂˼̃ ̆̅̉̇˼˸˿̉˼̂˼̀. 

ˤ˼̅˸̌̅˻˿̃̅ ̅̉̃˼̉˿̉̓, ̎̉̅ ̉˼̌̄̅̂̅˺˿̖ 

̃̊̂̓̉˿˺˼̄˼̇˷̍˿˿, ̆̇˿ ́̅̉̅̇̅̀ ̆̅̃˿̃̅ ̔̂˼́-

̉̇̅̔̄˼̇˺˿˿ ˿ ̉˼̆̂˷ ̄˷ ̅˸̑˼́̉˼ ˺˼̄˼̇˷̍˿˿ ̆̇̅-

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

̈˿̉˼̂̓, ˹ «˸̅̂̓̏̅̀» ̔̄˼̇˺˼̉˿́˼ ˧̅̈̈˿˿ ̄˷ ̈˼-
˺̅˻̖̄̏̄˿̀ ˻˼̄̓ ̆̇˷́̉˿̎˼̈́̅˺̅ ̆̇˿̃˼̄˼̄˿̖ 

̄˼ ̄˷̏̂˷. ˥˻̄˷́̅ ̇˼˾̊̂̓̉˷̉̒ ̊˽˼ ̆̇̅˹˼˻˼̄-

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

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

˼́̉̅˹ "˸̅̂̓̏̅̀" ̔̄˼̇˺˼̉˿́˿ ˹ ̇˼˽˿̃˼ ̃̊̂̓̉˿-

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

˞˷ ̆̅̈̂˼˻̄˿˼ 10–15 ̂˼̉ ˹ ̇̅̈̈˿̀̈́̅̀ 

̄˷̊̎̄̅-̉˼̌̄˿̎˼̈́̅̀ ̆˼̇˿̅˻˿̎˼̈́̅̀ ̂˿̉˼̇˷̉̊-

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

̉˼̆̂̅˹̒̌ ̔̂˼́̉̇̅̈̉˷̄̍˿̀, ˹́̂̎̕˷̖ ˷̉̅̃̄̒˼, 

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

̃̊̂̓̉˿˺˼̄˼̇˷̍˿˿, ̆̅̂̊̎˿̂˿ ̅̆̇˼˻˼̂˼̄̄̅˼ 
̇˷˾˹˿̉˿˼. ˨̇˼˻˿ ̖̆̅˹˿˹̏˿̖̌̈ ̆̊˸̂˿́˷̍˿̀ 

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

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

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

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

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

́̅˹̅˻̈̉˹̅̃ ̆̇̅̋˼̈̈̅̇˷ ˘.˚. ˩̊˹˷̂̓˸˷˼˹˷ [22–

29] ˿ ̆̇̅̋˼̈̈̅̇˷ ˧.˞. А̃˿̄̅˹˷ [30–39]. К ̉˷-
́̅̃̊ ˽˼ ̄˷̆̇˷˹̂˼̄˿̕ ̃̅˽˼̉ ˸̒̉̓ ̅̉̄˼̈˼̄˷ 
̈˼̇˿̖ ̇˷˸̅̉ ˿ ˻̇̊˺˿̌ ˷˹̉̅̇̅˹ [40–60], ̖̆̅˹˿˹-

̏˿̖̌̈ ˹ ̔̉̅ ˽˼ ˹̇˼̖̃. 

˨˹̅˻́˷ ̅̈̄̅˹̄̒̌ ̆̇̅˿˾˹˼˻˼̄̄̒̌ ̔̄˼̇˺̅-

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

̈̉˷˹̂˼̄˷ ˹ ̉˷˸̂. 2.  

˩˷́, ˹ ̍˿́̂˼ ̇˷˸̅̉ [22–29], ˹̒̆̅̂̄˼̄̄̒̌ 
̆̅˻ ̇̊́̅˹̅˻̈̉˹̅̃ ̆̇̅̋˼̈̈̅̇˷ ˘.˚. ˩̊˹˷̂̓˸˷˼˹˷, 
̅˸̅̈̄̅˹̒˹˷˼̖̉̈ ̍˼̂˼̈̅̅˸̇˷˾̄̅̈̉̓ ́̅̃˸˿̄˿̇̅-

˹˷̄˿̖ ̆̇̅̍˼̈̈˷ ˹̒̇˷˸̅̉́˿ ̉˼̆̂˷ ˿ ̔̂˼́̉̇˿̎˼-
̈́̅̀ ̔̄˼̇˺˿˿ ̄˷ ˩˴˨, ̖̆̅̈̉̅̄̄̅ ̇˷˸̅̉˷̐̕˼̀ 

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

̆̅̂̄˿̉˼̂̓̄̅˺̅ ̔̄˼̇˺̅̄̅̈˿̉˼̖̂ ̂˿˸̅ ̉˼̌̄̅̂̅˺˿-

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

̔̉̅˺̅ ̆̇˼˻̂˷˺˷˼̖̉̈ ̈̅˾˻˷˹˷̉̓ ̆̅ ̈̊̉˿ ̃̊̂̓̉˿˺˼-
̄˼̇˷̍˿̅̄̄̒˼ ́̅̃̆̂˼́̈̒, ˹ ́̅̉̅̇̒̌ ̄˷̖̇˻̊ ̈ 
̔̂˼́̉̇̅̔̄˼̇˺˿˼̀ ˿ ̉˼̆̂̅̃ ˺˼̄˼̇˿̖̇̊̉̈̕ ̇˷˾-
̂˿̎̄̒˼ ̆̇̅˿˾˹˼˻˼̄̄̒˼ ̔̄˼̇˺̅̄̅̈˿̉˼̂˿, ̉˷́˿˼ 
́˷́ ˹̅˻̅̇̅˻ [22, 23, 25, 26, 29], ́˿̈̂̅̇̅˻ [28], 

˹̉̅̇˿̎̄̅˼ ̉˼̌̄̅̂̅˺˿̎˼̈́̅˼ ̈̒̇̓˼ [26], ˷ ̉˷́˽˼ 
˿̈̆̅̂̓˾̅˹˷̉̓ ˺̅̇̅˻̈́˿˼ ˩˴˭ ˻̖̂ ̈˽˿˺˷̄˿̖ ˺̅-

̇̅˻̈́̅˺̅ ̃̊̈̅̇˷ [24–27] ˿ ̊̉˿̂˿˾˷̍˿˿ ̈̄˼˺̅-

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

̍˿˷̂̓̄̅̀ ̈˸̇̅̈̄̅̀ ̉˼̆̂̅˹̅̀ ̔̄˼̇˺˿˿ ˚̅̇̅˻̈́˿̌ 
˩˴˭ [25]. ˦̇˿ ̔̉̅̃ ̅̈̄̅˹̄̅˼ ̅˸̅̇̊˻̅˹˷̄˿˼ ˩˴˨ 

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

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

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

̄˷ ̊̈̉˷̄̅˹̂˼̄̄̅̃ ̄˷ ˩˴˨ ̅˸̅̇̊˻̅˹˷̄˿˿ ˻̖̂ 

̆̇̅˿˾˹̅˻̈̉˹˷ ̇˷˾̂˿̎̄̒̌ ̔̄˼̇˺̅̄̅̈˿̉˼̂˼̀. 
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Summary of the main energy sources produced in domestic multi-generation works 

В˿˻ ̆̇̅˿˾˹˼˻˼̄̄̅˺̅ 

̔̄˼̇˺̅̄̅̈˿̉˼̖̂ 
Ӥ̉̅̎̄˿́˿ К̅̃̃˼̄̉˷̇˿̀ 

1. В̅˻̅̇̅˻ [22, 23, 25, 

26, 29, 37] 

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

˿˾˹̅˻̈̉˹̅ ̄˷ ˩˴˨ ˹̅˻̅̇̅˻˷, ̆̅̂̊̎˷˼̃̅˺̅ ̆̊̉˼̃ ̔̂˼́̉̇̅̂˿˾˷.
[30, 31, 33, 

34–36] 

Ӥ̈̂˼˻̅˹˷̄̒ ̅̈̅˸˼̄̄̅̈̉˿ ̆̅̂̊̎˼̄˿̖ ˹̅˻̅̇̅˻˷ ̄˷ А˴˨ ˹ ̆˼̇˿̅˻̒ 

̈̄˿˽˼̄˿̖ ̄˷˺̇̊˾́˿.

2. К˿̈̂̅̇̅˻ [28] К˿̈̂̅̇̅˻ ̆̅̂̊̎˷̉̕ ́˷́ ̆̅˸̅̎̄̒̀ ̆̇̅˻̊́̉ ̆̇˿ ̔̂˼́̉̇̅̂˿˾˼ ˹̅˻̒ 

˻̖̂ ̆̅̂̊̎˼̄˿̖ ˹̅˻̅̇̅˻˷. ˜˺̅ ̃̅˽̄̅ ˿̈̆̅̂̓˾̅˹˷̉̓ ˹ ́˷̎˼̈̉˹˼ ˻̅-

˸˷˹́˿ ́ ˻̊̉̓˼˹̅̃̊ ˹̅˾˻̊̌̊.

3. ˬ̅̂̅˻ [39, 41–49] ˦̇̅˿˾˹̅˻̈̉˹̅ ̌̅̂̅˻˷ ˻̖̂ ̈˿̈̉˼̃ ̍˼̄̉̇˷̂˿˾̅˹˷̄̄̅˺̅ ̌̂˷˻̅̈̄˷˸-

˽˼̄˿̖.

4. ˣ˼̉˷̄̅̂ [32] ˦̇̅˿˾˹̅˻̈̉˹̅ ˽˿˻́̅˺̅ ̈˿̄̉˼̉˿̎˼̈́̅˺̅ ̉̅̆̂˿˹˷. 
5. ˨˽˷̉̒̀ ˹̅˾˻̊̌ [38] А́́̊̃̊̂˿̇̅˹˷̄˿˼ ˻̅̆̅̂̄˿̉˼̂̓̄̅ ̆̇̅˿˾˹˼˻˼̄̄̅˺̅ ̈˽˷̉̅˺̅ ˹̅˾˻̊̌˷.
6. ˛̅̆̅̂̄˿̉˼̂̓̄̒˼ ̆̇̅-

˻̊́̉̒, ̄˼ ̖˹̖̂̐̕˿˼̖̈ 

̔̄˼̇˺̅̄̅̈˿̉˼̖̂̃˿. 

[24–27] ˧˷̈̏˿̇˼̄˿˼ ̋̊̄́̍˿̅̄˷̂̓̄̒̌ ˾˷˻˷̎ ˩˴˨ 

 

В ̇˷˸̅̉˼ [26] ̆̇̅˹˼˻˼̄ ̆̅˻̇̅˸̄̒̀ ̈̇˷˹̄˿-

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

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

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

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

В ̈̉˷̉̓˼ [26] ̆̇˿˹̅˻̖̖̉̈ ̉˷́˽˼ ̆̅̂̊̎˼̄̄̒˼ 
˷˹̉̅̇˷̃˿ ̆̅ ̇˼˾̊̂̓̉˷̉˷̃ ˷̄˷̂˿˾˷ ˺̅˻̅˹̒̌ ̅̉̎˼-
̉̅˹ ˾˷ 2009 ˺̅˻ ˥А˥ «ˣ̅̈̔̄˼̇˺̅», ˥А˥ «˥˚К-

3» ˿ ˥А˥ «˥˚К-5» ̈˹˼˻˼̄˿̖ ̅ ̆̅̂̅˽˿̉˼̂̓̄̒̌ 
̔̋̋˼́̉˷̌, ˹̅˾̄˿́˷̐̕˿̌ ̆̇˿ ̇˼˷̂˿˾˷̍˿˿ ̉˷́̅˺̅ 

̇˼̏˼̄˿̖, ́̅̉̅̇̒˼ ̆̇˿˹̅˻̖̉ ́ ̈̊̐˼̈̉˹˼̄̄̅̀ 

̉˼̌̄˿̎˼̈́̅̀ ˿ ̔́̅̄̅̃˿̎˼̈́̅̀ ˹̒˺̅˻˼ ̔́̈̆̂̊˷-
̉˷̍˿˿ ̆˷̇̅̉̊̇˸˿̄̄̅˺̅ ̅˸̅̇̊˻̅˹˷̄˿̖ ˩˴˨, ̅̈-
̄̅˹̄̒̃˿ ˿˾ ́̅̉̅̇̒̌ ̖˹̖̖̂̉̈̕: 

1. ˣ˿̄˿̃˿˾˷̍˿̖ ̆˼̇˼̇˷̈̌̅˻˷ ̉̅̆̂˿˹˷, 

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

˺̅˸̂̅́̅˹ ˩˴˨, ̇˷˸̅̉˷̐̕˿̌ ˹ ̇˼˽˿̃˼ ˺̂̊˸̅-

́̅˺̅ ̇˼˺̊̂˿̇̅˹˷̄˿̖ ̄˷˺̇̊˾́˿ ̔̄˼̇˺̅̈˿̈̉˼̃̒. 

˨̅˺̂˷̈̄̅ ̆̇̅˹˼˻˼̄̄̅̀ ̅̍˼̄́˼ ˹ ˺̅˻̅˹̅̃ ˿̈-

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

̎˼̄˿̀ 3,86 ˺/(́В̉·̎) ˻̖̂ ˩˴˭ ˿ 7,09 ˺/(́В̉·̎) 

˻̖̂ К˴˨. 

2. ˣ˿̄˿̃˿˾˷̍˿̖ ̆˼̇˼̇˷̈̌̅˻˷ ̉̅̆̂˿˹˷, 
̅˸̊̈̂̅˹̂˼̄̄̅˺̅ ̇˷˸̅̉̅̀ ̔̄˼̇˺̅˸̂̅́̅˹ ˹ ̇˼-
˽˿̃˼ «˺̖̅̇̎˼˺̅ ˹̇˷̐˷̐̕˼˺̖̅̈ ̇˼˾˼̇˹˷». ˦̇˿ 

˹̒˻˼̂˼̄˿˿ ̅̉˻˼̂̓̄̒̌ ˩˴˨ ˻̖̂ ˺̂̊˸̅́̅˺̅ ̇˼-
˺̊̂˿̇̅˹˷̄˿̖ ̄˷˺̇̊˾́˿ ̔̄˼̇˺̅̈˿̈̉˼̃̒ ̊́˷˾˷̄-

̄̒˼ ̆̅̉˼̇˿ ˻̅̈̉˿˺˷̉̕ ˹̄̊̏˿̉˼̂̓̄̒̌ ˾̄˷̎˼-
̄˿̀ – 70,6 ˺/(́В̉·̎) ˿ ˸̅̂˼˼. 

3. ˪̃˼̄̓̏˼̄˿˼ ̆˼̇˼̇˷̈̌̅˻˷ ̉̅̆̂˿˹˷, ̅˸̊-
̈̂̅˹̂˼̄̄̅˼ ̈̄˿˽˼̄˿˼̃ ̔́̅̄̅̃˿̎̄̅̈̉˿ ˩˴˨ ˿˾-
˾˷ ̇˷˸̅̉̒ ̄˷ ̄˼̇˷̈̎˼̉̄̅̃ К˦˛ ̆̇˿ ̆̅̄˿˽˼̄-

̄̅̀ ̄˷˺̇̊˾́˼ ˿̂˿ ̆̇˿ ̆˼̇˼˺̇̊˾́˼. ˦̇˿ ̈̄˿˽˼̄˿˿ 

̄˷˺̇̊˾́˿ ̄˷ 50 % ̆̅̉˼̇˿ ̃̅˺̊̉ ˻̅̈̉˿˺˷̉̓ ˹˼̂˿-

̎˿̄̒ 39 ˺/(́В̉·̎), ̔̉̊ ˹˼̂˿̎˿̄̊ ˹ ˸̅̂̓̏˿̄̈̉˹˼ 
̈̂̊̎˷˼˹ ̊˻˷˼̖̉̈ ̈̄˿˾˿̉̓ ˻̅ 4–5 ˺/(́В̉·̎) ˾˷ ̈̎˼̉ 
̇˷˸̅̉̒ ̔̄˼̇˺̅˸̂̅́˷ ̄˷ ̇˼˽˿̃˼ ̈́̅̂̓˾̖̐˼˺̅ 

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

4. ˨̄˿˽˼̄˿˼ ̆˼̇˼̇˷̈̌̅˻˷ ̉̅̆̂˿˹˷ ˾˷ ̈̎˼̉ 
̂˿́˹˿˻˷̍˿˿ ̊̃˼̄̓̏˼̄˿̖ ̔́̅̄̅̃˿̎̄̅̈̉˿ ̅˸̅-

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

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

˻̅˹˷̄˿̖, ̇˷˸̅̉˷̐̕˼˺̅ ˹ ̇˼˺̊̂˿̇̅˹̅̎̄̅̃ ̇˼-
˽˿̃˼. ˴̉˿ ̆̅̉˼̇˿ ˻̅̈̉˿˺˷̉̕ ˹˼̂˿̎˿̄̒ 5,82 

˺/(́В̉·̎) ˹ ˺̅˻̅˹̅̃ ˿̈̎˿̈̂˼̄˿˿. 
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5. ˨˿̈̉˼̃̄̒̀ ̔̋̋˼́̉ ˾˷̃˼̉̄̅ ̊˹˼̂˿̎˿˹˷-
˼̖̉̈ ˹̈̂˼˻̈̉˹˿˼ ˿̈̆̅̂̓˾̅˹˷̄˿̖ ́˿̈̂̅̇̅˻˷, ̆̅-

̂̊̎˼̄̄̅˺̅ ́˷́ ̆̅˸̅̎̄̅˺̅ ̆̇̅˻̊́̉˷, ̆̇˿ ̆̇̅-

˿˾˹̅˻̈̉˹˼ ˹̅˻̅̇̅˻˷, ̆̅̂̊̎˼̄̄̅˺̅ ˿˾ ˤ2˥, ̈ 

̆̇˿̃˼̄˼̄˿˼̃ ̔̂˼́̉̇̅̂˿˾˷. 
И ̖̌̅̉ ̆̇˿˹˼˻˼̄̄̒˼ ̇˼˾̊̂̓̉˷̉̒ ̇˷̈̎˼̉̅˹ 

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

˻̅̈̉˷̉̅̎̄̅ ̊˸˼˻˿̉˼̂̓̄̅ ̆̅́˷˾̒˹˷̉̕ ̌̅̇̅̏̊̕ 

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

̄˷̆̇˷˹̂˼̄˿̖ ˹ ̉˼̆̂̅̔̄˼̇˺˼̉˿́˼.  
˦̇˿˹˼˻˼̄̄̒˼ ˹ ̇˷˸̅̉˼ [28] ̇˷̈̎˼̉̒ ˻̖̂ 

̉˼̆̂̅̋˿́˷̍˿̅̄̄̅˺̅ ̔̄˼̇˺̅˸̂̅́˷ ˩‐100 (̈ 

̆̇˿̃˼̄˼̄˿˼̃ ̔̄˼̇˺˼̉˿̎˼̈́˿̌ ̆̅́˷˾˷̉˼̂˼̀ 

˩˴˭‐20 «˩˚К‐3») ̆̇˿ ̄̅̃˿̄˷̂̓̄̅̃ ̇˼˽˿̃˼ 
̇˷˸̅̉̒ (̈ ˹̒̇˷˸̅̉́̅̀ ˹̅˻̅̇̅˻˷ ̄˷ ̄˼˹̅̈̉̇˼-

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

̌˷̇˷́̉˼̇̄̅̀ ˻˿̈̆˼̉̎˼̇̈́̅̀ ̄˷˺̇̊˾́˼) ̆̅́˷˾˷-

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

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

̔̄˼̇˺˿˿ ̆̇˿ ̅̈̊̐˼̈̉˹̂˼̄˿˿ ˻̅˸˷˹́˿ ̆̇̅˿˾-
˹˼˻˼̄̄̅˺̅ ̄˷ ˩˴˨ ̈̆̊̉̄̅˺̅ ́˿̈̂̅̇̅˻˷ ́ ˻̊̉̓-

˼˹̅̃̊ ˹̅˾˻̊̌̊ ˸̊˻˼̉ ̄˷̌̅˻˿̖̉̓̈ ̄˷ ̊̇̅˹̄˼ 3,21 

˺/(́В̉·̎) ˿̂˿ 1,27 % ˿ ̃̅˽˼̉ ̊˹˼̂˿̎˿̖̉̓̈ ̄˷ 

34–37 % ̆̇˿ ̇˷˸̅̉˼ ̔̄˼̇˺̅˸̂̅́˷ ̆̅ ́̅̄˻˼̄-

̈˷̍˿̅̄̄̅̃̊ ̍˿́̂̊. В [28] ˸̒̂˿ ̆̇̅˹˼˻˼̄˷ 

̉˷́˽˼ ̇˷̈̎˼̉̒, ́̅̉̅̇̒˼ ̆̅́˷˾˷̂˿, ̎̉̅ ̆̇˿ 

̔̉̅̃ ̖̆̇̃̅˼ ̈̄˿˽˼̄˿˼ ̇˷̈̌̅˻˷ ̔̂˼́̉̇̅̔̄˼̇-

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

̄̊˽˻̒ ̔̄˼̇˺̅˸̂̅́˷ ˩-100-130 ̈ ̆̒̂˼̊˺̅̂̓-

̄̒̃ ́̅̉̂̅˷˺̇˼˺˷̉̅̃ ˜‐420‐140˝, ̇˼́̅̄̈̉̇̊-

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

̈̅̈̉˷˹˿̉ 705,8 ̉̒̈. ́В̉·̎/˺̅˻ ˿ 178,2 ̉ ̊.̉./˺̅˻ 

̈̅̅̉˹˼̉̈̉˹˼̄̄̅. 

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

̂˼̉̄˼˺̅ (̈ 2006 ̆̅ 2018 ˺̅˻̒) ̍˿́̂˷ [29] ˷˹̉̅-

̇˷̃˿ ̈˻˼̂˷̄̒ ̈̂˼˻̊̐̕˿˼ ˹̒˹̅˻̒. 

В̅-̆˼̇˹̒̌, ̆̇˼˻̂˷˺˷˼̃̒˼ ̉˼̌̄̅̂̅˺˿˿ ̈̅˹-

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

̄˷̀˻̊̉ ˹ ̄˷̇̅˻̄̅̃ ̌̅˾̖̀̈̉˹˼ ̏˿̇̅́̅˼ ̆̇˿̃˼-
̄˼̄˿˼ (˹̅˻̅̇̅˻̄˷̖ ̔̄˼̇˺˼̉˿́˷, ̈̅˻̅˹̅˼ ̆̇̅˿˾-
˹̅˻̈̉˹̅); ˹̅-˹̉̅̇̒̌ – ̆̇˼˻̂˷˺˷˼̃̒˼ ̉˼̌̄̅̂̅-

˺˿˿ ̆̅˾˹̖̅̂̉ ˹ ̈˹̖˾˿ ̈̅ ̈̄˿˽˼̄˿˼̃ ̊˻˼̂̓̄̒̌ 

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

˾˷̃˼̉̄̅ ˿ ̃˷̂̅˾˷̉̇˷̉̄̅ ̊̂̊̎̏˿̉̓ ̔́̅̂̅˺˿̕ 

˷̉̃̅̈̋˼̇̒ ˿ ̉˼̇̇˿̉̅̇˿̀. 

В ̇˷˸̅̉˼ [29] ˹̒̈́˷˾˷̄˷ ˿̄̉˼̇˼̈̄˷̖ ̃̒̈̂̓ ̅ 

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

̃̅̐̄̅̈̉˿ ̆̇˿ ̆̇̅˼́̉˿̇̅˹˷̄˿˿ ˩˴˨, ˼̈̂˿ ˿̈-
̆̅̂̓˾̅˹˷̉̓ ̄˷ ̄˼̀ ̈˿̈̉˼̃̊ ̃̊̂̓̉˿˺˼̄˼̇˷̍˿˿. 

˥̆̉˿̃˷̂̓̄˷̖ ˹˼̂˿̎˿̄˷ ̊̈̉˷̄̅˹̂˼̄̄̅̀ ̃̅̐̄̅-

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

˹˷̄˿̖ ˩˴˨ ˹ ̔̉˿̌ ̊̈̂̅˹˿̖̌ ˸̊˻˼̉ ̅̆̇˼˻˼̖̖̂̉̓̈ 

˹̅˾̃̅˽̖̄̅̈̉̃˿ ̆̅̈̉˷˹́˿ ̉̅̆̂˿˹˷, ˷ ̆̇˿ ˿̌ ˻̅-

̈̉˷̉̅̎̄̅̈̉˿ – ̇˷̍˿̅̄˷̂̓̄̒̃ ̊̇̅˹̄˼̃ ̆̇˿̈̅-

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

̉˼̂̓̄̒̌ ̆̇̅˿˾˹˼˻˼̄̄̒̌ ̔̄˼̇˺̅̄̅̈˿̉˼̂˼̀. В 

́̅̄̍˼̆̍˿˿ ̔́̈̆̂̊˷̉˷̍˿˿ ˩˴˨ ̈ ̖̆̅̈̉̅̄̄̅̀ 

̇˷˸̅̉̅̀ ̄˷ ̄̅̃˿̄˷̂̓̄̅̀ ̄˷˺̇̊˾́˼ ̈̊̃̃˷̇̄̒̀ 

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

̖̖̂̉̓̈ ̅̆̇˼˻˼̖̂̐̕˿̃ ̅˸̖̈̉̅̉˼̂̓̈̉˹̅̃ ˻̖̂ ˹̒-

˸̅̇˷ ̃̅̐̄̅̈̉˿ ̈̉˷̄̍˿˿ ˿ ˼ё ˷˺̇˼˺˷̉̅˹. ˞˷̖˹̖̂-

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

̉̇˼˸̊˼̃̒̌ ̄˷˺̇̊˾̅́. ˣ̅̐̄̅̈̉̓ ̔̂˼́̉̇̅̈̉˷̄-

̍˿˿ ˸̊˻˼̉ ̅̆̇˼˻˼̖̖̂̉̓̈ ̉˷́˽˼ ˿ ̉̇˼˸̊˼̃̒̃ 

̔̄˼̇˺̅̆̅̉̇˼˸̂˼̄˿˼̃ ˻̅̆̅̂̄˿̉˼̂̓̄̒̌ ̔̄˼̇˺̅-

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

̈̉̓̕ ̆̇˿̈̅˼˻˿̄ё̄̄̒̌ ̔̄˼̇˺̅ё̃́˿̌ ̆̇̅˿˾-
˹̅˻̈̉˹, ˿̈̆̅̂̓˾̊̐̕˿̌ ́̅̂˿̎˼̈̉˹̅ ̔̄˼̇˺˿˿, ̈̅-

̅̉˹˼̉̈̉˹̊̐̕˼˼ ̇˷˾̄̅̈̉˿ ̈̊̃̃˷̇̄̅̀ ̄̅̃˿̄˷̂̓-
̄̅̀ ̃̅̐̄̅̈̉˿ ˩˴˨ ˿ ˹˼̂˿̎˿̄̒ ̉˼́̊̐˼˺̅, «̆̅ 

˺̇˷̋˿́̊» ˼ё ̆̅̉̇˼˸̂˼̄˿̖. ˥̎˼˹˿˻̄̅, ̎̉̅ ̔̉̅ 

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

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

̃̅˽̄̅ ̇˷̈̈̃˷̉̇˿˹˷̉̓ ̍˿́̂ ̇˷˸̅̉, ˹̒̆̅̂̄˼̄-

̄̒̌ ̄˷̊̎̄̅̀ ˺̇̊̆̆̅̀ ̆̅˻ ̇̊́̅˹̅˻̈̉˹̅̃ 

˧.˞. А̃˿̄̅˹˷ ˹ ̆˼̇˿̅˻ ̈ 2006 ̆̅ 2018 ˺. [30–

39]. ˥̈̄̅˹̄̒̃˿ ˹̅̆̇̅̈˷̃˿ ̆̇̅˹˼˻˼̄̄̒̌ ˿̈-
̈̂˼˻̅˹˷̄˿̀, ̖˹̖̖̂̉̈̕ ̇˷˾̂˿̎̄̒˼ ˷̈̆˼́̉̒ ˿̈-
̆̅̂̓˾̅˹˷̄˿̖ ̆̇̅˿˾˹˼˻˼̄̄̅˺̅ ̄˷ А˴˨ ˹̅˻̅̇̅˻˷ 

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

̉̇̅̈̉˷̄̍˿˿.  
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˩˷́, ˹ ̇˷˸̅̉˷̌ [30, 31, 33, 39] ̇˷̈̈̃̅̉̇˼̄̒ 

̇˷˾̂˿̎̄̒˼ ˹̅̆̇̅̈̒ ˿̈̆̅̂̓˾̅˹˷̄˿̖ ̄˷ А˴˨ ˻̖̂ 

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

̉̇̅̈̉˷̄̍˿˿ ˹̅˻̅̇̅˻̄̅–̔̄˼̇˺˼̉˿̎˼̈́̅˺̅ ́̅̃-

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

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

̆˼̇˿̅˻̒ «̆̇̅˹˷̂̅˹» ̔̂˼́̉̇˿̎˼̈́̅̀ ̄˷˺̇̊˾́˿.  

В ̉̅ ˽˼ ˹̇˼̖̃, ˿̃˼̖̉̈̕ ̇˷˸̅̉̒, ˹ ́̅̉̅̇̒̌ 
̇˷̈̈̃̅̉̇˼̄̒ ̉˷́˽˼ ˿ ˹̅̆̇̅̈̒ ̆̅˹̒̏˼̄˿̖ ̔̋-

̋˼́̉˿˹̄̅̈̉˿ ˩˴˨ ˹ ̅̈̄̅˹̄̅̃ ˾˷ ̈̎˼̉ ̊̃˼̄̓̏˼-
̄˿̖ ̊˻˼̂̓̄̒̌ ̇˷̈̌̅˻̅˹ ̉̅̆̂˿˹˷ ̄˷ ˹̒̇˷˸̅̉́̊ 

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

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

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

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

̎˿̈̂˼ ˿ ˹̅˻̅̇̅˻˷ [34, 37]. В ̇˷˸̅̉˷̌ [30, 35, 37, 

38] ̅̈̄̅˹̄̅˼ ˹̄˿̃˷̄˿˼ ̊˻˼̂˼̄̅ ˹̅̆̇̅̈˷̃ ̔́̅-

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

̈̅˹̃˼̈̉̄̅˺̅ ̆̇̅˿˾˹̅˻̈̉˹˷ ̄˷ ̔̂˼́̉̇̅̈̉˷̄̍˿̖̌. 
˨̂˼˻̊˼̉ ̉˷́˽˼ ̅˸̇˷̉˿̉̓ ˹̄˿̃˷̄˿˼ ̄˷ ̆˷̉˼̄̉ 

̄˷ ˿˾̅˸̇˼̉˼̄˿˼ [32], ˹ ́̅̉̅̇̅̃ ̇˷̈̈̃̅̉̇˼̄̅ ̆̅-

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

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

˦̅˻̎˼̇́̄˼̃ ̅̈̅˸̊̕ ˹˷˽̄̅̈̉̓ ̇˷˸̅̉, ˹̒-

̆̅̂̄˼̄̄̒̌ ˻̖̂ А˴˨. ˛˼̂̅ ˹ ̉̅̃, ̎̉̅ А˴˨ ˹ 

˧̅̈̈˿˿ ̆̅̈̉˷˹̂˼̄̒ ˹ ̉˼̆̂˿̎̄̒˼ ̊̈̂̅˹˿̖. ˥̄˿ 

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

̄˷˺̇̊˾́˿, ˿˺̇˷̉̕ ̉˼̆̂̅˹̒˼ ̈̉˷̄̍˿˿, ̆̇˿ ̔̉̅̃ 

̇˷˾˺̇̊˽˷̖̉̈̕ ˻˷˽˼ ̈˷̃̒˼ ̈̅˹̇˼̃˼̄̄̒˼ ̃̅̐-

̄̒˼ ˸̂̅́˿ ˦˚˪. Ӥ̆̅̂̓˾̅˹˷̄˿˼ ˹̅˻̅̇̅˻̄̅˺̅ 

́̅̃̆̂˼́̈˷ ̄˷ А˴˨ ˻˷˼̉ ˹̅˾̃̅˽̄̅̈̉̓, ̄˼ ̄˷̇̊-
̏˷̖ ̄̅̃˿̄˷̂̓̄̒̀ ̆̅ ̄˷˺̇̊˾́˼ ̇˼˽˿̃ ̇˷˸̅̉̒ 

̅̈̄̅˹̄̅˺̅ ̅˸̅̇̊˻̅˹˷̄˿̖, ̆̇˿˹̂˼̎̓ А˴˨ ́ ̇˼˺̊-
̂˿̇̅˹˷̄˿̕ ̅̉̆̊̈́˷˼̃̅̀ ̃̅̐̄̅̈̉˿ ˹ ̈˼̉̓. 

˨̉˷̖̉̓ [40] ̄̅̈˿̉ ̉˼̅̇˼̉˿̎˼̈́˿̀ ̌˷̇˷́̉˼̇ ˿ 

̆̅̈˹̖̐˼̄˷ ́̅̄̍˼̆̉̊˷̂̓̄̒̃ ˹̅̆̇̅̈˷̃ ˿̈̆̅̂̓-

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

˹̅˻, ̈˻˼̂˷̄̄̒̀ ˷˹̉̅̇̅̃, ̆̇˷́̉˿̎˼̈́˿ ̅˻̄̅˾̄˷-
̎˼̄ – ̉˼̌̄˿̎˼̈́˿˼ ̇˼̏˼̄˿̖ ̈ ̈̅˹̃˼̈̉̄̒̃ ̆̇̅-

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

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

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

˺˼̄˼̇˷̍˿˿ ˿̃˼̉̕ ˸̅̂̓̏̅˼ ˸̊˻̊̐˼˼. 

ǔǲǪǥǧǯǧǲǢǸǪȁ 

В ̇˷˸̅̉˷̌ [41–49] ˹̆˼̇˹̒˼ ̆̇˼˻̂̅˽˼̄̒ 

̈̌˼̃̒ ̉̇˿˺˼̄˼̇˷̍˿˿ ̄˷ ˸˷˾˼ ̆˷̇̅˺˷˾̅˹̒̌ ̊̈̉˷-
̄̅˹̅́ (˦˚˪) ̉˼̆̂̅̋˿́˷̍˿̅̄̄̅˺̅ (˦˚˪-˩˴˭) 

˿ ́̅̄˻˼̄̈˷̍˿̅̄̄̅˺̅ (˦˚˪-К˴˨) ̉˿̆̅˹. 

В ̎˷̈̉̄̅̈̉˿, ˹ ̇˷˸̅̉˼ [49] ̆̇̅˹˼˻˼̄̅ ˿̌ ̈̇˷˹̄˼-
̄˿˼ ̈ ̈˿̈̉˼̃˷̃˿ ̇˷˾˻˼̂̓̄̅̀ ˺˼̄˼̇˷̍˿˿ ˿ ̃˼˽˻̊ 
̈̅˸̅̀. ˛̖̂ ̅̍˼̄́˿ ̔̋̋˼́̉˿˹̄̅̈̉˿ ˸̒̂˿ ̆̇˿-

̖̄̉̒ ̔́̈˼̇˺˼̉˿̎˼̈́˿̀ К˦˛ ˿ ̅˸̐˼̆̇˿̖̄̉̒˼ 
̔́̅̄̅̃˿̎˼̈́˿˼ ́̇˿̉˼̇˿˿. А̄˷̂˿˾ ˹̖̖̒̆̅̂̄̂̈ ̈ 
̊̎˼̉̅̃ ̆̅˹̒̏˼̄˿̖ ̔̋̋˼́̉˿˹̄̅̈̉˿ ̇˷˸̅̉̒ ̅̈-
̄̅˹̄̅˺̅ ̅˸̅̇̊˻̅˹˷̄˿̖ ̅˸̑˼́̉̅˹ ˺˼̄˼̇˷̍˿˿, 

̅̆̇˼˻˼̖̂˼̃̒̌ ̅˸˼̈̆˼̎˼̄˿˼̃ ̇˷˸̅̉̒ ̆˷̇̅̉̊̇-

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

̃˷̌ ̇˷˸̅̉̒ ̅˸̑˼́̉̅˹ «˸̅̂̓̏̅̀» ̔̄˼̇˺˼̉˿́˿ 

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

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

̔̂˼́̉̇̅̔̄˼̇˺˿˿, ̉˼̆̂˷ ˿ ̌̅̂̅˻˷.  
ˤ˷ ̅˻̄̊ ˿˾ ̇˷˾̇˷˸̅̉˷̄̄̒̌ ̈̌˼̃ ̊̈̉˷̄̅-

˹̅́ ˷˹̉̅̇˷̃˿ ˸̒̂ ̆̅̂̊̎˼̄ ̆˷̉˼̄̉ ̄˷ ˿˾̅˸̇˼-
̉˼̄˿˼ [46]. 

ˤ˼̅˸̌̅˻˿̃̅ ̆̅˻̎˼̇́̄̊̉̓ ̅˻̄̅ ̆̇˿̄̍˿̆˿-

˷̂̓̄̅˼ ̅̉̂˿̎˿˼ ̆̇˿̃˼̄˼̄̄̒̌ ˹ ̇˷˸̅̉˷̌ [41–

49] ̃˼̉̅˻˿̎˼̈́˿̌ ̆̅˻̌̅˻̅˹ ̆̇˿ ̅̆̇˼˻˼̂˼̄˿˿ 

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

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

̈˿̉˼̂˼̀ ̄˷ ́̇̊̆̄̒̌ ˩˴˭ – ̔̉̅ ˿̈̆̅̂̓˾̅˹˷̄˿˼ 
̈˿̈̉˼̃̄̅˺̅ ̆̅˻̌̅˻˷. ˴̋̋˼́̉˿˹̄̅̈̉̓ ̈̅˹̃˼̈̉-
̄̅̀ ˺˼̄˼̇˷̍˿˿ ˹ ̔̉̅̃ ̈̂̊̎˷˼ ̅̆̇˼˻˼̖̂˼̖̉̈ ̄˼ 
̉̅̂̓́̅ ̈ ̊̎˼̉̅̃ ̆̇˼˿̃̊̐˼̈̉˹ ̆̅ ̈̇˷˹̄˼̄˿̕ ̈ 
̇˷˾˻˼̂̓̄̅̀ ˺˼̄˼̇˷̍˿˼̀, ̄̅ ˿ ̈ ̊̎˼̉̅̃ ̆̅˹̒-

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

̅˸˼̈̆˼̎˼̄˿˼̃ ̇˷˸̅̉̒ ̆˷̇̅̉̊̇˸˿̄̄̒̌ ̊̈̉˷̄̅-

˹̅́ ˹ ̅̆̉˿̃˷̂̓̄̒̌ ̇˼˽˿̃˷̌. 

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

˷̄̉̅˹ ̊̈̉˷̄̅˹̅́ ̉̇˿˺˼̄˼̇˷̍˿˿ (̈̅˹̃˼̈̉̄̅˼ 
̆̇̅˿˾˹̅˻̈̉˹̅ ̔̂˼́̉̇̅̔̄˼̇˺˿˿, ̉˼̆̂˷ ˿ ̌̅̂̅˻˷) 

̄˷ ̅˸̑˼́̉˷̌ ̃˷̂̅̀ ̔̄˼̇˺˼̉˿́˿ (˚˩˪, ˚˦А) 

̄˷˿˸̅̂˼˼ ̆̅̂̄̅ ̅̉̇˷˽˼̄̒ ˹ ̇˷˸̅̉˷̌ [51–57]. В 

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

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

˸̅ ˹ ̈̅˹̃˼̐˼̄̄̅̃ ̇˼˽˿̃˼, ˺˼̄˼̇˿̖̇̊ ̅˻̄̅-

˹̇˼̃˼̄̄̅ ̉˼̆̂̅ ˿ ̌̅̂̅˻. В̅˾̃̅˽̄̅ ̆̇˿̃˼̄˼-
̄˿˼ ̇˷˾̂˿̎̄̒̌ ̉˿̆̅˹ ̉˼̇̃̅̉̇˷̄̈̋̅̇̃˷̉̅̇̅˹, 

̆̅̉̇˼˸̖̂̐̕˿̌ ̂˿˸̅ ̔̂˼́̉̇̅̔̄˼̇˺˿̕ (̆˷̇̅-

́̅̃̆̇˼̈̈˿̅̄̄̒˼, ˹̅˾˻̊̏̄̒˼), ̂˿˸̅ ̉˼̆̂̅ (˷˸-

̈̅̇˸̍˿̅̄̄̒˼). Ӥ̉̅̎̄˿́˿ ̔̄˼̇˺˿˿ ˻̖̂ ̆̇̅˿˾-
˹̅˻̈̉˹˷ ̉˼̆̂˷ ˿ ̌̅̂̅˻˷ ˻̖̂ ̇˷˾̂˿̎̄̒̌ ̉˿̆̅˹ 

̔̄˼̇˺̅̊̈̉˷̄̅˹̅́ ̆̇˼˻̈̉˷˹̂˼̄̒ ˹ ̉˷˸̂. 3 [58]. 

˥̉̂˿̎˿̉˼̂̓̄̅̀ ̅̈̅˸˼̄̄̅̈̉̓̕ ̈̅˹̃˼̈̉̄̅̀ 

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

̔̂˼́̉̇̅̔̄˼̇˺˿˿, ̖˹̖̂˼̖̉̈ ̆̇˿̃˼̄˼̄˿˼ ˹ ́˷̎˼-
̈̉˹˼ ̆˼̇˹˿̎̄̅˺̅ ̔̄˼̇˺̅̄̅̈˿̉˼̖̂ ̉˼̆̂˷ ˹̒-

̌̂̅̆̄̒̌ ˺˷˾̅˹, ̅˸̒̎̄̅ ˹̒˸̇˷̈̒˹˷˼̃̅˺̅ ˹ ˷̉-
̃̅̈̋˼̇̊. ˦̇˿ ˺˼̄˼̇˷̍˿˿ ̔̂˼́̉̇̅̔̄˼̇˺˿˿ ̈ 
̆̇˿̃˼̄˼̄˿˼̃ ˚˩˪ – ̔̉̅ ̉˼̆̂̅ ̊̌̅˻̖̐˿̌ ˺˷˾̅˹, 

̈ ̆̇˿̃˼̄˼̄˿˼̃ ˚˦А – ̉˼̆̂̅ ̊̌̅˻̖̐˿̌ ˺˷˾̅˹ ˿ 

̈˿̈̉˼̃̒ ̅̌̂˷˽˻˼̄˿̖ ̊̈̉˷̄̅˹́˿. ˪̉˿̂˿˾˷̍˿̖ 

̔̉̅˺̅ ˹̒̈̅́̅̉˼̃̆˼̇˷̉̊̇̄̅˺̅ ̉˼̆̂˷ ˻˷˼̉ ˻̅-

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

̇˷˸̅̉̒ ̅˸̑˼́̉˷ ̃˷̂̅̀ ̔̄˼̇˺˼̉˿́˿ ˹ ̃̊̂̓̉˿˺˼-
̄˼̇˷̍˿̅̄̄̅̃ ̇˼˽˿̃˼.  

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

̔̄˼̇˺˼̉˿́˿ ˹ ̇˼˽˿̃ ̃̊̂̓̉˿˺˼̄˼̇˷̍˿˿ – 

̄˷˻̈̉̇̅̀́˷ ̆˷̇̅˹̒̌ ˿ ̅̉̅̆˿̉˼̂̓̄̒̌ ́̅̉˼̂̓-

̄̒̌ ̔̂˼́̉̇̅˺˼̄˼̇˿̇̊̐̕˿̃ ̊̈̉˷̄̅˹́˷̃˿.  

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

̈́̅̀ ̄˷̊̎̄̅-̉˼̌̄˿̎˼̈́̅̀ ̂˿̉˼̇˷̉̊̇˼. ˩˷́ ̇˷-
˸̅̉̒ [50–51] ̆̅̈˹̖̐˼̄̒ ̄˷˻̈̉̇̅̀́˼ ́̅̉˼̂̓-

̄̒̌ ̔̂˼́̉̇̅˺˼̄˼̇˿̇̊̐̕˿̃˿ ̊̈̉˷̄̅˹́˷̃˿, ˹ 

̈̉˷̉̓˼ [52], ̉˷́ ˽˼, ́˷́ ˿ ˹ ̅̉̎˼̉˼ ̅ ˤИ˧ [53], 

̇˷̈̈̃˷̉̇˿˹˷̖̉̈̕ ˹̅˾̃̅˽̄̅̈̉˿ ̈̅˹̃˼̈̉̄̅̀ 

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

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

˹̒˼, ˸̅̂˼˼ ̈̅˹˼̇̏˼̄̄̒˼ ̈̌˼̃̒, ˷ ̉˷́˽˼ ̃˼̉̅-

˻˿̎˼̈́˿˼ ̃˷̉˼̇˿˷̂̒, ̆̅˾˹̖̅̂̐̕˿˼ ̄˷̊̎̄̅ 

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

̉̒ ̊̈̉˷̄̅˹̅́, ̅˻̄̅˹̇˼̃˼̄̄̅ ̆̇̅˿˾˹̅˻̖̐˿̌ 

̂˿˸̅ ˻˹˷ (̉˼̌̄̅̂̅˺˿̖ ́̅˺˼̄˼̇˷̍˿˿), ̂˿˸̅ ̉̇˿ 

(̉˼̌̄̅̂̅˺˿̖ ̉̇˿˺˼̄˼̇˷̍˿˿) ˹˿˻˷ ̔̄˼̇˺˿˿.  

К˷́ ̆̅˻̉˹˼̇˽˻˼̄˿˼ ˷́̉̊˷̂̓̄̅̈̉˿ ̇˷̈̈̃˷̉-
̇˿˹˷˼̃̅˺̅ ˹ ̇˷˸̅̉˼ ̄˷̆̇˷˹̂˼̄˿̖, ˹ ̆̅̈̂˼˻̄˿˼ 
˺̅˻̒ ̖̆̅˹˿̂˿̈̓ ˾˷̐˿̐˼̄̄̒˼ ̆˷̉˼̄̉˷̃˿ ̇˷˾-
̇˷˸̅̉́˿ [54–56], ˹ ́̅̉̅̇̒̌ ̆̇˼˻̂̅˽˼̄̒ ̄̅˹̒˼ 
̉˼̌̄˿̎˼̈́˿˼ ̇˼̏˼̄˿̖, ̄˷̆̇˷˹̂˼̄̄̒˼ ̄˷ ̆̅-

˹̒̏˼̄˿˼ ̔̋̋˼́̉˿˹̄̅̈̉˿ ˿ ̄˷˻˼˽̄̅̈̉˿ ̅˸̑˼́-

̉̅˹ ̃˷̂̅̀ ̔̄˼̇˺˼̉˿́˿ ̆̇˿ ˿̌ ̇˷˸̅̉˼ ˹ ̇˼˽˿̃˷̌ 
́̅˺˼̄˼̇˷̍˿˿ ˿ ̉̇˿˺˼̄˼̇˷̍˿˿. 
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˦̖̅˹˿̂˿̈̓ ̆˼̇˹̒˼ ̈̅̅˸̐˼̄˿̖ ̅˸ ̅̆̒̉˼ 
̔́̈̆̂̊˷̉˷̍˿˿ ̉̇˿˺˼̄˼̇˷̍˿̅̄̄̒̌ ̊̈̉˷̄̅˹̅́ 

̃˷̂̅̀ ̔̄˼̇˺˼̉˿́˿. ˤ˷̆̇˿̃˼̇, ˹ [57] ̆̇˿˹̅˻̖̖̉̈ 

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

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

̅́̅̂̅ 100 ̉̒̈. ̃2. В ̔̄˼̇˺̅̍˼̄̉̇˼ ̊̈̉˷̄̅˹̂˼̄̒ 

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

˷˹̉̅̄̅̃̄̅ ˻˼̀̈̉˹̊̐̊̕̕ ˸̂̅̎̄̊̕ ̉˼̆̂̅̔̂˼́-

̉̇̅̈̉˷̄̍˿̕ (˘˩˴˨). ˦̇̅˿˾˹̅˻̈̉˹̅ ̔̂˼́̉̇̅-

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

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

̐˿̌ ˹ ́˷̎˼̈̉˹˼ ̉̅̆̂˿˹˷ ̆̇˿̇̅˻̄̒̀ ˺˷˾. ˩˼̆̂̅ ˹ 
˘˩˴˨ ˹̒̇˷˸˷̉̒˹˷˼̖̉̈ ˹ ̇˼˾̊̂̓̉˷̉˼ ̊̉˿̂˿˾˷̍˿˿ 

̅̉˹̅˻˿̃̅˺̅ ̅̉ ˚˦А ̉˼̆̂˷ (˿˾ ̈˿̈̉˼̃̒ ̅̌̂˷˽˻˼-
̄˿̖) ˿ ̉˼̆̂˷ ̊̌̅˻̖̐˿̌ ˺˷˾̅˹. В ̔̄˼̇˺̅̍˼̄̉̇˼ 
̊̈̉˷̄̅˹̂˼̄̒ ̎˼̉̒̇˼ ̃̅˻̖̊̂, ̃˷́̈˿̃˷̂̓̄˷̖ 

̃̅̐̄̅̈̉̓ ́˷˽˻̅˺̅ ˿˾ ́̅̉̅̇̒̌ ̈̅̈̉˷˹̖̂˼̉: ̆̅ 

̔̂˼́̉̇˿̎˼̈́̅̀ ̔̄˼̇˺˿˿ – 1,5 ˣВ̉, ̆̅ ̉˼̆̂̅˹̅̀ – 

1,03 ˣВ̉. ˨̊̃̃˷̇̄̒̀ ́̅̔̋̋˿̍˿˼̄̉ ̆̅̂˼˾̄̅˺̅ 

˻˼̀̈̉˹˿̖ (˿̂˿ ́̅̔̋̋˿̍˿˼̄̉ ˿̈̆̅̂̓˾̅˹˷̄˿̖ 

̉˼̆̂˷ ̉̅̆̂˿˹˷ – КИ˩˩) ̔̉˿̌ ̔̄˼̇˺̅̊̈̉˷̄̅˹̅́ 

˻̅̈̉˿˺˷˼̉ 82 %. ˛̖̂ ̅˸˼̈̆˼̎˼̄˿̖ ̆˿́̅˹̒̌ ̉˼̆-

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

̉˼̂̓̄̅ ˿̈̆̅̂̓˾̖̊̉̈̕ ˻˹˷ ˹̅˻̅˺̇˼̀̄̒̌ ́̅̉̂˷ 
̃̅̐̄̅̈̉̓̕ 3,85 ˣВ̉ ́˷˽˻̒̀. В ̂˼̉̄˿̀ ̆˼̇˿̅˻ 

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

˻˹̊̌ ̌̅̂̅˻˿̂̓̄̒̌ ̃˷̏˿̄ ˷˸̈̅̇˸̍˿̅̄̄̅˺̅ ̉˿̆˷ 
(̆̇̅˿˾˹̅˻˿̉˼̂̓̄̅̈̉̓ ̆̅ ̌̅̂̅˻̊ 1,6 ˣВ̉), ̅˸˼̈-
̆˼̎˿˹˷̐̕˿̌ ̋̊̄́̍˿̅̄˿̇̅˹˷̄˿˼ ̈˿̈̉˼̃ ́̅̄-

˻˿̍˿̅̄˿̇̅˹˷̄˿̖ ̉̅̇˺̅˹̅˺̅ ́̅̃̆̂˼́̈˷. ˦̇˿ 

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

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

̉˼̂˼̀, ̆̅̈˹̖̐˼̄̄̒̌ ˹̅̆̇̅̈˷̃ ̔́̈̆̂̊˷̉˷̍˿˿ 

́̅˺˼̄˼̇˷̍˿̅̄̄̒̌ ˿ ̉̇˿˺˼̄˼̇˷̍˿̅̄̄̒̌ ̊̈̉˷̄̅-

˹̅́ ̃˷̂̅̀ ̔̄˼̇˺˼̉˿́˿, ̆̅́˷˾̒˹˷˼̉ ˹̒̈̅́̊̕ 

̉˼̇̃̅˻˿̄˷̃˿̎˼̈́̊̕ ˿ ̉˼̌̄˿́̅-̔́̅̄̅̃˿̎˼̈́̊̕ 

̔̋̋˼́̉˿˹̄̅̈̉̓ ̔̉˿̌ ̊̈̉̇̅̀̈̉˹. ˥̉̂˿̎˿̉˼̂̓-

̄̅̀ ̎˼̇̉̅̀ ̇̅̈̈˿̀̈́˿̌ ̆̊˸̂˿́˷̍˿̀ ̖˹̖̂˼̖̉̈ 

̆̇˿̃˼̄˼̄˿˼ ˹ ́˷̎˼̈̉˹˼ ́̇˿̉˼̇˿̖ ̅̍˼̄́˿ ̔̋-

̋˼́̉˿˹̄̅̈̉˿ ̔́̈˼̇˺˼̉˿̎˼̈́̅˺̅ К˦˛. А́̉˿˹̄̅ 

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

̅̍˼̄˿˹˷̐̕˿̀ ̈̄˿˽˼̄˿˼ ˹̒˸̇̅̈̅˹ ˨˥2 ˹ 

̅́̇̊˽˷̐̊̕̕ ̈̇˼˻̊, ˹ ̇̅̈̈˿̀̈́˿̌ ˿̈̈̂˼˻̅˹˷-

̄˿̖̌ ̆̇˷́̉˿̎˼̈́˿ ̄˼ ̆̇˿̃˼̖̄˼̖̉̈. 

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

̄̒̌ ̔̄˼̇˺̅̄̅̈˿̉˼̂˼̀ ̉.̄. ˸˼̈̉̅̆̂˿˹̄̒˼ ̊̈̉˷-
̄̅˹́˿ ̄˷ ˸˷˾˼ ˻˼̉˷̄˻˼̇-˺˼̄˼̇˷̉̅̇̄̅˺̅ ˷˺̇˼˺˷̉˷ 
(˛˚А) ˿ ̉˼̇̃̅̉̇˷̄̈̋̅̇̃˷̉̅̇̅˹ ̆˷̇̅́̅̃̆̇˼̈̈˿-

̅̄̄̅˺̅ ̂˿˸̅ ˷˸̈̅̇˸̍˿̅̄̄̅˺̅ ̉˿̆̅˹ [58–76]. В 

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

˻̖̂ ̉˼̌̄̅̂̅˺˿̎˼̈́̅˺̅ ̆̇˿̃˼̄˼̄˿̖ ̄˷ ̔̄˼̇˺̅-

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

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

̊̈̉˷̄̅˹́˷ ˛˚А ̆̅˾˹̖̅̂˼̉ ̆̅̂̊̎˿̉̓ ˸˼̈̆̂˷̉̄̒̀ 

˻̖̂ ̆̅̉̇˼˸˿̉˼̖̂ ˺˷˾˷ ˻̅̆̅̂̄˿̉˼̂̓̄̒̀ ˿̈̉̅̎̄˿́ 

̔̄˼̇˺˿˿. ˧˼˾̊̂̓̉˷̉̅̃ ˿̈̈̂˼˻̅˹˷̄˿̀ ̈̉˷̂̅ ́˷́ 

̇˷˾˹˿̉˿˼ ̅˸̐˼̉˼̅̇˼̉˿̎˼̈́˿̌ ˹̅̆̇̅̈̅˹ ˿̈̆̅̂̓-
˾̅˹˷̄˿̖ ˛˚А ˹ ̈˿̈̉˼̃˼ ˺˷˾̅̈̄˷˸˽˼̄˿̖ [58, 60, 

66–71], ̉˷́ ˿ ̇˷˾̇˷˸̅̉˷̄̄̒˼ ̈̌˼̃̒ ̇˷˾̂˿̎̄̒̌ 
̆̅ ̈˹̅˼̀ ̈̊̉˿ ̃̊̂̓̉˿˺˼̄˼̇˿̇̊̐̕˿̌ ̊̈̉˷̄̅˹̅́ 

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

̌̅̂̅˻˷ (̄˷̆̇˿̃˼̇, [59, 62–64, 72–76]), ̉˷́ ˿ 

̔̂˼́̉̇̅̔̄˼̇˺˿˿, ̌̅̂̅˻˷ ˿ ̉˼̆̂˷ (̄˷̆̇˿̃˼̇, [58]).  

ǉǢǬǭȀǹǧǯǪǧ 

1. ˩˼̇̃̅˻˿̄˷̃˿̎˼̈́˷̖ ˿ ̔́̅̄̅̃˿̎˼̈́˷̖ 

̔̋̋˼́̉˿˹̄̅̈̉˿ ̈˿̈̉˼̃, ̇˼˷̂˿˾̊̐̕˿̌ ̉˼̌̄̅̂̅-

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

˹ ˸̅̂̓̏˿̄̈̉˹˼ ̈̂̊̎˷˼˹ ̅́˷˾̒˹˷̖̉̈̕ ˹̒̏˼, ̎˼̃ 

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

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

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

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

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

˸˷˾̒, ̉˷́ ˿ ̆̇˿ ̄˷̉̊̇̄̒̌ ̔́̈̆˼̇˿̃˼̄̉˷̌ ̄˷ 
˻˼̀̈̉˹̊̐̕˿̌ ̊̈̉˷̄̅˹́˷̌.  

2. ˤ˷̊̎̄̅-̃˼̉̅˻˿̎˼̈́˷̖ ˸˷˾˷ ̈˿̈̉˼̃ ̃̊̂̓-

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

̄˷̆̇˷˹̂˼̄˿̖̌:  

2.1. ˤ˼̅˸̌̅˻˿̃ ˻˷̂̓̄˼̀̏˿̀ ˷̄˷̂˿˾ ̆̇˼˻̂˷-
˺˷˼̃̒̌ ˹ ̇˷˾̂˿̎̄̒̌ ̆̊˸̂˿́˷̍˿̖̌ ́̇˿̉˼̇˿˼˹ ˿ 

̃˼̉̅˻˿́ ̅̍˼̄́˿ ̔̋̋˼́̉˿˹̄̅̈̉˿ ̈˿̈̉˼̃ ̃̊̂̓-
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̉˿˺˼̄˼̇˷̍˿˿ ̈ ̇˷˾̇˷˸̅̉́̅̀ ̇˼́̅̃˼̄˻˷̍˿̀ ̆̅ ˿̌ 
̆̇˿̃˼̄˼̄˿̕. ˴̉̅, ˹ ̎˷̈̉̄̅̈̉˿, ̆̇˼˻̆̅̂˷˺˷˼̉: 

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

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

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

̅˸̑˼́̉ ˺˼̄˼̇˷̍˿˿ ̅̉˻˼̂̓̄̅, ̆̅̉̇˼˸˿̉˼̂˼̀ – ̅̉-
˻˼̂̓̄̅, ̂˿˸̅ ́˷́ ̅˸̇˷˾̊̐̕˿̌ ˼˻˿̄̒̀ ́̅̃̆̂˼́̈; 

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

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

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

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

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

̔̄˼̇˺˿˿. ˤ˼̅˸̌̅˻˿̃̅ ̅̆̇˼˻˼̂˿̉̓, ̄˷̈́̅̂̓́̅ 

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

˻˿̄˷̃˿̎˼̈́˿̌ ́̇˿̉˼̇˿˼˹, ́˷́˿˼ ̔́̅̄̅̃˿̎˼-
̈́˿˼ ̆̅́˷˾˷̉˼̂˿ ˻̅̂˽̄̒ ̆̇˿̃˼̖̖̄̉̓̈; 

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

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

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

̉˼̂̓̄̅, ̉˷́ ˿ ̈̅̎˼̉˷̄˿̖̌ ̈ ̇˷˾̂˿̎̄̒̃˿ ̉̇˷˻˿-

̍˿̅̄̄̒̃˿ ˹˿˻˷̃˿ ̉̅̆̂˿˹˷. 
2.2. Ӥ̆̅̂̓˾̅˹˷̄˿˼ ̉˼̌̄̅̂̅˺˿˿ ̃̊̂̓̉˿˺˼-

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

̉˿̆˿̎̄̅̀ ˾˷˻˷̎˿ ̅ ˻̅̈̉˿˽˼̄˿˿ ̄˷˿˸̅̂̓̏˼̀ 

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

̄˼̅˸̌̅˻˿̃̒̃˿ ˼̃̊ ̔̄˼̇˺̅̄̅̈˿̉˼̖̂̃˿.  

Ӥ̌̅˻̄̒̃˿ ˻˷̄̄̒̃˿ ̖˹̖̖̂̉̈̕: 

˾˷˻˷̄̄̒˼ ́̅̂˿̎˼̈̉˹˼̄̄̅ ˿ ́˷̎˼̈̉˹˼̄̄̅ 

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

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

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

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

̈̄˷˸˽˼̄˿̖ ̆̅̉̇˼˸˿̉˼̂˼̀ ̔̂˼́̉̇̅̔̄˼̇˺˿˼̀ ˿ 

̉˼̆̂̅̃. 

˛̅̂˽̄̒ ˸̒̉̓ ̆̅̂̊̎˼̄̒ ̅̉˹˼̉̒ ̄˷ ˻˹˷ ˹̅-

̆̇̅̈˷:  
1) К˷́˿˼ ̅˸̑˼̃̒ ̔̂˼́̉̇̅̔̄˼̇˺˿˿ ˿ ̉˼̆̂˷ 

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

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

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

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

̄˿̖̌ ˿ ̉. ̆.), ̂˿˸̅ ˷́́̊̃̊̂˿̇̅˹˷̄̒ ˻̖̂ ̆̅̈̂˼-
˻̊̐̕˼˺̅ ̆̇˿̃˼̄˼̄˿̖? 

2) К˷́ ̈ ̄˷˿˸̅̂̓̏˼̀ ̔̋̋˼́̉˿˹̄̅̈̉̓̕ ˿̈-
̆̅̂̓˾̅˹˷̉̓ ˿̃˼̐̕˿˼̖̈ ˹ ̆˼̇˿̅˻̒ «̆̇̅˹˷̂̅˹» 

̄˷˺̇̊˾́˿ ̇˼˾˼̇˹̒ ̔̂˼́̉̇̅̔̄˼̇˺˿˿ ˿ ̉˼̆̂˷, ̉˼̃ 

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

˻̅˹˷̄˿̖ ˹ ̅̆̉˿̃˷̂̓̄̒̌ ̂˿˸̅ ˸̂˿˾́˿̌ ́ ̄˿̃ 

̇˼˽˿̃˷̌? 

˦̇˿ ̉˷́̅̀ ̆̅̈̉˷̄̅˹́˼ ˾˷˻˷̎˿:  

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

̅˻̒ ̈̄˿˽˼̄˿̖ ̆̅̉̇˼˸̄̅̈̉˿ ˹ ̄˿̌ ̃̅˺̊̉ ˸̒̉̓ 

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

˹˿̎̄̅̀ ̔̄˼̇˺˿˿ ˻̖̂ ˺˼̄˼̇˷̍˿˿ (̈ ̆̇˿̃˼̄˼̄˿-

˼̃ ̄˼̅˸̌̅˻˿̃̒̌ ˻̖̂ ̔̉̅˺̅ ˻̅̆̅̂̄˿̉˼̂̓̄̅ 

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

̉̅˹) ́˷˽˻̅˺̅ ˿˾ ˹̅˾̃̅˽̄̅˺̅ ̈̆˼́̉̇˷ ̆̇̅˿˾˹˼-
˻˼̄̄̒̌ ̔̄˼̇˺̅̄̅̈˿̉˼̂˼̀; 

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

̉̇˼˸̅˹˷̄˿̖̃ ̆̇̅̃̒̏̂˼̄̄̅̈̉˿ ˿ ̈̅̍˿˷̂̓̄̒̌ 
̈̉̇̊́̉̊̇;  

̅̆̇˼˻˼̖̖̂̉̈̕ ˹̅˾̃̅˽̄̒˼ ̆̅˹̒̏˼̄˿̖ ̉˼̇-

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

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

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

̅̆̉˿̃˷̂̓̄̒̌ ̇˼˽˿̃˷̌; 

̅̆̇˼˻˼̖̖̂̉̈̕ ̉˼̇̃̅˻˿̄˷̃˿̎˼̈́˿˼ ˿ ̔́̅-

̄̅̃˿̎˼̈́˿˼ ̆̅́˷˾˷̉˼̂˿ ˺˼̄˼̇˷̍˿˿ ̇˷˾̂˿̎̄̒̌ 

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

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

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

̄̒̀ ˷̄˷̂˿˾ ̔̉˿̌ ̆̅́˷˾˷̉˼̂˼̀, ˷ ̉˷́˽˼ ˿̌ ̈̇˷˹-

̄˼̄˿˼ ̈ ̉˷́˿̃˿ ˽˼ ̆̅́˷˾˷̉˼̖̂̃˿ ̆̇˿ ˷́́̊̃̊-

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

˼̃̅˹ ̔̂˼́̉̇̅̔̄˼̇˺˿˿ ˿ ̉˼̆̂˷. 
˦̇˿ ̉˷́̅̀ ̆̅̈̉˷̄̅˹́˼ ˾˷˻˷̎˿ ̆̅̂̊̎˷˼̃̒̀ 

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

̇˷̃˿ – ̈ ̅˻̄̅̀ ̈̉̅̇̅̄̒, ˸̅̂˼˼ ˹̒̈̅́̅̀ ̔̋̋˼́-

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

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

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

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

˹˷̉̓ ̃̊̂̓̉˿˺˼̄˼̇˿̇̊̐̕˿˼ ̈˿̈̉˼̃̒, ́˷̎˼̈̉˹˼̄-

̄̅ ̆̅˹̒̈˿̉̓ ̇˼˾̊̂̓̉˷̉̒ ˿̈̈̂˼˻̅˹˷̄˿̀. 

3. ˥˻̄˿̃ ˿˾ ̆˼̇̈̆˼́̉˿˹̄̒̌ ̄˷̆̇˷˹̂˼̄˿̀ ̆̅-

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

̋˼́̉˿˹̄̅̈̉˿ ̈˿̈̉˼̃ ̃̊̂̓̉˿˺˼̄˼̇˷̍˿˿ ˹ ˧̅̈̈˿˿ 

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

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

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

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

4. ˧˼˾̊̂̓̉˷̉̒ ̆̇̅˹˼˻˼̄̄̒̌ ˿̈̈̂˼˻̅˹˷̄˿̀ 

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

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

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

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

˺̅̇˼̈̊̇̈̅˹ ̈̉̇˷̄̒ ˿ ̈̄˿˽˼̄˿̖ ˹̇˼˻̄̒̌ ˹̒-

˸̇̅̈̅˹ ˹ ̅́̇̊˽˷̐̊̕̕ ̈̇˼˻̊. 

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

̅̉˸̅̇˷ ̄˷̊̎̄̒̌ ̆̇̅˼́̉̅˹, ˹̖̒̆̅̂̄˼̃̒̌ ̄˷̊̎̄̒̃˿ 

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

̄̒̌ ̂˷˸̅̇˷̉̅̇˿̀ ̅̇˺˷̄˿˾˷̍˿̀ ˹̒̈̏˼˺̅ ̅˸̇˷˾̅˹˷-
̄˿̖ (№ 13.3233.2017/˦ˮ). ˨̅˹˼̉ ̆̅ ˺̇˷̄̉˷̃ ˦̇˼˾˿-

˻˼̄̉˷ ˧˫ ˹ ̇˷̃́˷̌ ̆̅̂̊̎˼̄˿̖ ̈̉˿̆˼̄˻˿˿ ˦̇˼˾˿˻˼̄-

̉˷ ˧˫ ̃̅̂̅˻̒̃ ̊̎˼̄̒̃ ˿ ˷̈̆˿̇˷̄̉˷̃ ̆̅ ̄˷̊̎̄̅̃̊ 

̆̇̅˼́̉̊ № ˨˦-1141.2018.1. 
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