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ˠˑ˗ȡ πψςȡσχψɉτχψ-21)  
ː˘ˍˏ˚˨˖ ˝˒ˑˍ˗˟˛˝ȡ 

ˑ̔̅̏̄̌̏ ˟̝̠́̓̎́ȟ ̅̏̋̓̏̑ ̞̘̖̋̏̎̏̍̉̆̒̋̉ ̎́̔̋ȟ ̗̋̏̎̆̑̆̎̉́̑̕-̔̎̉̃̆̑̒̉̓́̑ ˗ːˠȢ 
 

˝˒ˑˍ˗ˣ˕˛˚˚ˍˬ ˗˛˘˘˒ː˕ˬȡ 
¶ ˍ̑̉̋̏̃́ ˘̟̝̂̏̃, ̅ ̏̋̓̏̑ ̞̘̖̋̏̎̏̍̉̆̒̋̉ ̎́̔̋ ̠ ː;ɣ 
¶ ˎ́̓̉̆̃̚ ˝̔̒̌́̎, ̅̏̋̓̏̑ ̞̘̖̋̏̎̏̍̉̆̒̋̉ ̎́̔̋, ̗̋̏̎̆̑̆̎̉́̑̕-̔̎̉̃̆̑̒̉̓́̑ 
˗ː;ɣ 

¶ ː̘́̑̆̃́ ˓́̎̎́ȟ ̈́̃Ȣ ̂̉̂̌̉̏̓̆̋̏̊ ˗ː;ɣ 
¶ ː̆̎̏̃́ ˞̃̆̓̌́̎́, ̅̏̋̓̏̑ ̞̘̖̋̏̎̏̍̉̆̒̋̉ ̎́̔̋, ̗̋̏̎̆̑̆̎̉́̑̕-̔̎̉̃̆̑̒̉̓́̑ 
˗ː;ɣ 

¶ ˑ̏̂̑̆̒̋̏ ˍ̠̎́̒̓́̒̉ȟ ̍́̄̉̒̓̑ ̞̋̏̎̏̍̉̋̉ ˗ː;ɣ 
¶ ˑ̔̅̏̄̌̏ ˟̝̠́̓̎́, ̅̏̋̓̏̑ ̞̘̖̋̏̎̏̍̉̆̒̋̉ ̎́̔̋, ̗̋̏̎̆̑̆̎̉́̑̕-̔̎̉̃̆̑̒̉̓́̑ 
˗ː;ɣ 

¶ ˗́̑́ ˙̠́̑̉, ̅ ̏̋̓̏̑ ̞̘̖̋̏̎̏̍̉̆̒̋̉ ̎́̔̋, ̋ ̗̏̎̆̑̆̎̉́̑̕-̔̎̉̃̆̑̒̉̓́̑ ̠ ː;ɣ 
¶ ˗́̑́̂̆̓ ˙̠́̑̉, ̅ ̏̋̓̏̑ ̞̘̖̋̏̎̏̍̉̆̒̋̉ ̎́̔̋, ̋ ̗̏̎̆̑̆̎̉́̑̕-̔̎̉̃̆̑̒̉̓́̑ ̠ ː;ɣ 
¶ ˗̏̌̆̒̎̉̋̏̃ ˙́̋̒̉̍ȟ ̖̘̓̆̎̉̆̒̋̉̊ ̑ ̆̅́̋̓̏̑ ˗ː;ɣ 
¶ ˗̔̑́̋̒̉̎́ ˞̃̆̓̌́̎́, ̅̏̋̓̏̑ ̞̘̖̋̏̎̏̍̉̆̒̋̉ ̎́̔̋, ̗̋̏̎̆̑̆̎̉́̑̕-
̔̎̉̃̆̑̒̉̓́̑ ˗ːˠ; 

¶ ˜́̑̍́̋̌̉ ˑ̍̉̓̑̉̊, ̅ ̏̋̓̏̑ ̖́̂̉̌̉̓́̓ ̞̘̖̋̏̎̏̍̉̆̒̋̉ ̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ ˗ː ɣ
¶ ˞̃̉̑̉̅̆̎̋̏ ˘̠̉̅̉ȟ ̍́̄̉̒̓̑ ̞̋̏̎̏̍̉̋̉ ˗ːˠȠ 
¶ ˟̘̏̅̏̑̉ ˘̟̅̍̉̌́, ̅̏̋̓̏̑ ̞̘̖̋̏̎̏̍̉̆̒̋̉ ̎́̔̋, ̗̋̏̎̆̑̆̎̉́̑̕-̔̎̉̃̆̑̒̉̓́̑ 
˗ː;ɣ 

¶ ˬ̎̉̏̄̌̏ ˍ̌̉̎́, ̅̏̋̓̏̑ ̞̘̖̋̏̎̏̍̉̆̒̋̉ ̎́̔̋ȟ ˚̗̝̜́̉̏̎́̌̎̊ ̉̎̒̓̉̓̔̓ 
̞̘̖̋̏̎̏̍̉̆̒̋̉ ̉̒̒̌̆̅̏̃́̎̉̊ ˝̆̒̐̔̂̌̉̋̉ ˙̏̌̅̏̃́Ȣ 
 

˛˝ːˍ˚˕˔ˍˣ˕˛˚˚˨˖ ˗˛˙˕˟˒˟ȡ 
¶ ˎ̖̘́̉̃́̎̇̉ ˘̟̅̍̉̌́ȟ ̋Ȣ̞Ȣ̎Ȣȟ ̗̅̏̆̎̓ȟ ˛̠̅̆̒̒̋́ ̗̝̠̎́̉̏̎́̌̎́ ̠́̋́̅̆̍̉ 
̜̖̐̉̆̃̚ ̖̓̆̎̏̌̏̄̉̊ ɉˠ̋̑́̉̎́ɊȠ 

¶ ˎ̔̌́̓̏̃́ ˒̌̆̎́ȟ ̅̏̋̓̏̑ ̞̘̖̋̏̎̏̍̉̆̒̋̉ ̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ȟ ˙̝́̑̉̔̐̏̌̒̋̉̊ ̄̏̒Ȣ 
̔̎̉̃̆̑̒̉̓̆̓ ɉˠ̋̑́̉̎́ɊȠ 

¶ ˏ̆̌̉̋̏̃́ ˟̝̠́̓̎́ȟ ̅Ȣ ̐ Ȣ̎Ȣ ̗̋̏̎̆̑̆̎̉́̑̕-̔̎̉̃̆̑̒̉̓́̑ ̠ ː ɣ
¶ ː́̎̉̎ ˑ̍̉̓̑̉̊ȟ ̋Ȣ̞Ȣ̎Ȣȟ ̗̅̏̆̎̓ȟ ˚̉̇̆̄̏̑̏̅̒̋̉̊ ̄̏̒Ȣ ̉̎̇̆̎̆̑̎̏-̞̘̋̏̎̏̍̉̆̒̋̉̊ 
̔̎̉̃̆̑̒̉̓̆̓ ɉ˝̠̏̒̒̉ɊȠ 

¶ ː̑̉̂̏̃ ˍ̎̅̑̆̊ȟ ̋Ȣ̞Ȣ̎Ȣȟ ̗̅̏̆̎̓ȟ ː̑̏̅̎̆̎̒̋̉̊ ̄̏̒Ȣ ̜́̄̑́̑̎̊ ̔̎̉̃̆̑̒̉̓̆̓ȟ 
(ˎ̠̆̌̏̑̔̒̒̉); 

¶ ː̑̔̅̋̉̎́ ˟̝̠́̓̎́ȟ ̋Ȣ̞Ȣ̎Ȣȟ ̗̅̏̆̎̓ȟ ˛̑̌̏̃̒̋̉̊ ̄̏̒Ȣ ̜́̄̑́̑̎̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍Ȣ 
˚ȢˏȢ ̃ ̖́̑́̉̎́ ɉ˝̠̏̒̒̉ɊȠ 

¶ ˑ̔̅̏̄̌̏ ˟̝̠́̓̎́ȟ ̅̏̋̓̏̑ ̞̘̖̋̏̎̏̍̉̆̒̋̉ ̎́̔̋ȟ ̗̋̏̎̆̑̆̎̉́̑̕-̔̎̉̃̆̑̒̉̓́̑ȟ 
˗̏̍̑́̓̒̋̉̊ ̜̄̏̒̔̅́̑̒̓̃̆̎̎̊ ̔̎̉̃̆̑̒̉̓̆̓; 

¶ ˗́̓́̎ ˜̆̓̑, ̅̏̋̓̏̑ ̖́̂̉̌̉̓́̓ ̞̘̖̋̏̎̏̍̉̆̒̋̉ ̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ ˒̃̑̏̐̆̊̒̋̉̊ 
̔̎̉̃̆̑̒̉̓̆̓ ̃ ˙̏̌̅̏̃̆Ƞ 

¶ ˗̠̏̑̇̆̎̆̃̒̋́ ˚̝̠́̓́̌ȟ ̅̏̋̓̏̑ ̞̘̖̋̏̎̏̍̉̆̒̋̉ ̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ȟ ˜̝̏̅̏̌̒̋̉̊ 
̄̏̒̔̅ ̜́̑̒̓̃̆̎̎̊ ́̄̑́̑̎̏-̖̘̓̆̎̉̆̒̋̉̊ ̔ ̎̉̃̆̑̒̉̓̆̓ ɉˠ̋̑́̉̎́ɊȠ 

¶ ˗̔̑́̋̒̉̎́ ˞̃̆̓̌́̎́ȟ ̅̏̋̓̏̑ ̞̘̖̋̏̎̏̍̉̆̒̋̉ ̎́̔̋ȟ ̗̋̏̎̆̑̆̎̉́̑̕-
̔̎̉̃̆̑̒̉̓́̑ȟ ˗̏̍̑́̓̒̋̉̊ ̜̄̏̒̔̅́̑̒̓̃̆̎̎̊ ̔̎̉̃̆̑̒̉̓̆̓; 
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¶ ˙̘́̓̃̆̊̔̋ ˘̟̅̍̉̌́ȟ ̅Ȣ̎Ȣ̄Ȣ̔ȟ ̐̑̏̆̒̒̏̑̕ ˗̗́̍̆̎̆-˜̝̏̅̏̌̒̋̉̊ ̗̝̜̎́̉̏̎́̌̎̊ 
̔̎̉̃̆̑̒̉̓̆̓ ̉̍̆̎̉ ˕̃́̎́ ˛̄̉̆̎̋́ ɉˠ̋̑́̉̎́ɊȠ 

¶ ˙̝̆̓̉̌ ˟̝̠́̓̎́ȟ ̋Ȣ̞Ȣ̎Ȣȟ ̗̅̏̆̎̓ȟ ˕̝̈̍́̉̌̒̋̉̊ ̄̏̒Ȣ ̜̄̔̍́̎̉̓́̑̎̊ ̔̎̉̃̆̑̒̉̓̆̓ 
ɉˠ̋̑́̉̎́ɊȠ 

¶ ˚́̃̅́̆̃́ ˞̃̆̓̌́̎́ȟ ̋Ȣ̞Ȣ̎Ȣȟ ̗̅̏̆̎̓ȟ ˚̠̉̇̆̄̏̑̏̅̒̋́ ̄̏̒Ȣ ˞̆ ̝̖̠̠̌̒̋̏̏̈̊̒̓̃̆̎̎́ 
̠́̋́̅̆̍̉ ɉ˝̠̏̒̒̉Ɋ 

¶ ˜̏̐̉̌ ̝ ː̆̎̎́̅̉̊ȟ ̍́̄̉̒̓̑ ̘̖̐̆̅́̄̏̄̉̆̒̋̉ ̎́̔̋ȟ ˗̏̍̑́̓̒̋̉̊ 
̜̄̏̒̔̅́̑̒̓̃̆̎̎̊ ̔̎̉̃̆̑̒̉̓̆̓; 

¶ ˞̏̌̋́̎ ˍ̎̇̆̌́ȟ ̅̏̋̓̏̑ ̞̘̖̋̏̎̏̍̉̆̒̋̉ ̎́̔̋ȟ ̗̋̏̎̆̑̆̎̉́̑̕-̔̎̉̃̆̑̒̉̓́̑ȟ 
˙̠̏̌̅́̃̒̋́ ˪̘̠̋̏̎̏̍̉̆̒̋́ ˍ̠̋́̅̆̍̉Ƞ 

¶ ˟̘̋́ ˗́̑̏̌̉̎́ȟ ̅̏̋̓̏̑ ̞̘̖̋̏̎̏̍̉̆̒̋̉ ̎́̔̋ȟ ̗̋̏̎̆̑̆̎̉́̑̕-̔̎̉̃̆̑̒̉̓́̑ȟ 
ˎ̆ ̝̗̌̋̉̊ ̜̄̏̒̔̅́̑̒̓̃̆̎̎̊ ̔ ̎̉̃̆̑̒̉̓̆̓ ̉̍Ȣ ˍ̌̆̋̏ ̋ ̔̒̒̏Ƞ 

¶ ˟̘̏̅̏̑̉ ˘̟̅̍̉̌́ȟ ̅̏̋̓̏̑ ̞̘̖̋̏̎̏̍̉̆̒̋̉ ̎́̔̋ȟ ̗̋̏̎̆̑̆̎̉́̑̕-̔̎̉̃̆̑̒̉̓́̑ȟ 
˗̏̍̑́̓̒̋̉̊ ̜̄̏̒̔̅́̑̒̓̃̆̎̎̊ ̔ ̎̉̃̆̑̒̉̓̆̓Ȣ 
 

˞̂̏̑̎̉̋ ̒̏̅̆̑̇̉̓ ̜̍́̓̆̑̉́̌ )6 ˙̆̇̅̔̎́̑̏̅̎̏̄̏ ̋̏̎̋̔̑̒́ ̘̖̒̓̔̅̆̎̆̒̋̉ 
̘̎́̔̎̏-̝̖̉̒̒̌̆̅̏̃́̓̆̌̒̋̉ ̑́̂̏̓ ̐̏ ̞̋̏̎̏̍̉̋̆ȟ ̐̑̏̃̏̅̉̍̏̄̏ ˚̘́̔̎̏-
˕̝̒̒̌̆̅̏̃́̓̆̌̒̋̉̍ ˣ̆̎̓̑̏̍ Ⱥ˜̑̏̄̑̆̒̒Ȼ ̐̑̉ ˗̏̍̑́̓̒̋̏̍ ̄̏̒̔̅́̑̒̓̃̆̎̎̏̍ 
̔̎̉̃̆̑̒̉̓̆̓̆Ȣ 

˜̗̔̂̌̉̋́̉̉ ̖̜̟̏̃́̓̃́̓ ̙̉̑̏̋̉̊ ̋̑̔̄ ̝̜̖́̋̓̔́̌̎ ̃̏̐̑̏̒̏̃ ̞̋̏̎̏̍̉̋̉ȟ 
̜̋̏̓̏̑̆ ̠̠̐̑̏̃̏̅̓̒ ̃ ̝̃̏̒̍̉ ̗̠̖̒̆̋̉ȡ 

˞̗̠̆̋̉ ρȢ ˪̋̏̎̏̍̉̋́ ̉ ̍̆̎̆̅̇̍̆̎̓  
˞̗̠̆̋̉ ςȢ  ˗̗̗̠̏̎̆̐̉ ̠̑́̈̃̉̓̉ ̞̋̏̎̏̍̉̋̉ ̝̒̆̌̒̋̏̄̏ ̖̠̏̈̊̒̓̃́ ̉ ˍ˜˗ ̑̆̄̉̏̎́  
˞̗̠̆̋̉ σȢ  ˞̗̝̏̉́̌̎̏-̞̘̠̋̏̎̏̍̉̆̒̋́ ̐̏̌̉̓̉̋́ ̄̏̒̔̅́̑̒̓̃́  
˞̗̠̆̋̉ τȢ  ˙́̑̋̆̓̉̎̄ ̉ ̌̏̄̉̒̓̉̋́  
˞̗̠̆̋̉ υȢ ˎ̖̔̄́̌̓̆̑̒̋̉̊ ̘̔̆̓ȟ ́̎́̌̉̈ ̉ ́̔̅̉̓  
˞̗̠̆̋̉ φȢ  ˕̗̠̎̃̆̒̓̉̉̏̎̎́ ̉ ̗̠̉̎̎̏̃́̉̏̎̎́ ̠̝̝̅̆̓̆̌̎̏̒̓  
˞̗̠̆̋̉ χȢ ˡ̜̉̎́̎̒ȟ ̂́̎̋̉ ̉ ̎́̌̏̄̏̏̂̌̏̇̆̎̉̆  
˞̗̠̆̋̉ ψȢ ˕̎̏̑̍́̓̉̋́̕ ̉ ̍́̓̆̍́̓̉̋́ ̃ ̏̂̑́̈̏̃́̎̉̉ ̉ ̂̉̈̎̆̒̆  

 

 

 

 

 

 

 

 

˜̗̔̂̌̉̋́̉̉  ̃̒̂̏̑̎̉̋̆ ̠̎̏̒̓ ̘́̎́̌̉̓̉̆̒̋̉̊ȟ ̗̜̉̎̏̑̍́̉̏̎̎̊̕ ̉̌̉ ̘̜̒̐̑́̃̏̎̊ ̖́̑́̋̓̆̑Ȣ ˔ ́

̝̅̏̒̓̏̃̆̑̎̏̒̓ ̒ ̃̆̅̆̎̉̊ȟ ̉ ̜̖̈̌̏̇̆̎̎ ̃  ̒ ̝̠̖̓́̓ȟ ̏ ̝̓̃̆̓̒̓̃̆̎̎̏̒̓ ̎ ̆̒̔̓ ́ ̜̃̓̏̑ ̐ ̗̔̂̌̉̋́̉̊Ȣ ̇ ̎̆̎̉̆ 

̗̑̆̅́̋̉̏̎̎̏̊ ̋̏̌̌̆̄̉̉ ̍̏̇̆̓ ̎̆ ̝̒̏̃̐́̅́̓ ̒ ̍̎̆̎̉̆̍ ́̃̓̏̑̏̃Ȣ ˜̑̉ ̘̐̆̑̆̐̆́̓̋̆ ̜̒̒̌̋́ ̎́ 
̜̍́̓̆̑̉́̌ ̗̋̏̎̆̑̆̎̉̉̕ ̠̝̏̂̈́̓̆̌̎́Ȣ ˕̈̅́̎̉̆ ̖̠̠̏̑́̎̆̓̒ ˔́̋̏̎̏̍ ˝  ̇̏  ̂́̃̓̏̑̒̋̏̍ ̐̑́̃̆Ȣ ̆ ̟̂̏̆ 
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In terms of globalization of the 21st century, economic crises become comprehensive, 

affecting all aspects and components of the economic security of national economies in general 

and foreign economic security, in particular. This creates threats and instability of the countries' 

foreign trade activities, and thereby exacerbates the need to ensure an adequate level of foreign 

economic security of national economies. Therefore, conducting research on the impact of crisis 

phenomena in the global economic sector on the foreign economic security of national economies 

is an urgent scientific task. 

Research works of such scientists as V. Aranchiy, O. Bulatova, N. Haman, O. Dakhnova, 

M. Denysenko, O. Zakharova, P. Kolisnichenko, I. Penska etc. are devoted to the issues of ensuring 

the economic security of countries and foreign economic security. 

This paper is aimed at improving the scientific and methodological approaches towards 

control and risk assessment of foreign economic security of national economies in current 

conditions. 

Global economic crises are complex socio-political, socio-economic, financial and 

psychological phenomena that arise in terms of globalization as a result of the interaction of many 

factors and are characterized by structural economic shifts. 

In current economic and political conditions, any national economy develops in a complex 

dynamic interaction of foreign economic processes, and therefore the problem of ensuring an 

adequate level of foreign economic security is becoming more and more urgent. Today, there are 

few interpretations of the category "foreign economic security" [1-5]. All of them boil down to the 

understanding of this concept, as the correspondence of foreign economic activity to the national 

interests of the state in order to minimize losses from negative factors and develop conditions for 

its participation in the international division of labor. 

The methodological recommendations contain the main indicators for calculating the level 

of economic security of Ukraine [1]. But these indicators fairly broadly evaluate threats to foreign 

economic security during the onset of crisis phenomena. And, in crisis conditions, to the list of 

these indicators for assessing the level of threats to the FES, it is worth adding ostentatious 

unemployment, as such, which, according to Oaken 's law, causes a lag in GDP growth by 2.5% 

when the unemployment rate increases by 1% compared to the natural level and indicates a 

decrease in the export index. 

The addition of the unemployment rate as a FES indicator is appropriate. The dynamics of 

export and import are also an important component, as they indicate the level of development of 

foreign trade relations of the national economy, therefore, the indicator of the comparison of the 

growth rates of export and import is also proposed to be added to the list of indicators of threats to 

the FES. 

mailto:shabelnik3@gmail.com
mailto:t.marena@mdu.in.ua
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In order to timely control and assess the risk of foreign economic security of national 

economies, the study proposes to calculate the future risk of threats to the FES. That will enable 

timely generation and implementation of effective mechanisms for their reduction in the present 

time. Therefore, in order to calculate the level of risk of the FES, it is first necessary to obtain the 

forecast values of the indicators. 

As a method of forecasting FES indicators, it is proposed to use the Consensus forecast, 

which is based on the principle of calculating the median values of the indicators based on expert 

assessments of the relevant experts in macroeconomic analysis and forecasting. 

Thus, it is proposed to include the following indicators as predictive values of foreign 

economic indicators for building a model of control and risk assessment of foreign economic 

security of national economies:  

1) the level of openness of the economy;  

2) export-import coverage ratio;  

3) export and import growth rates;  

4) the share of imports in the domestic consumption of the country;  

5) unemployment rate. 

To form a model of control and assessment of the risk of foreign economic security of 

national economies, we will introduce the following designations: 

- Risk_FES_pr is an integral indicator of the forecast level of FES risk, which describes the 

criticality of the indicator values in conditions of economic crisis. 

- Export _ pr ï forecast value of export of goods and services (million US dollars). 

- Import _ pr ï forecast value of import of goods and services (million US dollars). 

- GDP _ pr ï forecast value of GDP (million US dollars). 

- Internal _ consumption _ pr ï forecast value of internal consumption (million US dollars). 

- Exchange _ rate _ pr ï forecast value of the average exchange rate. 

- Unemployment _ pr ï forecast value of the unemployment rate. 

Next, we will consider the calculation of the forecast values of FES indicators. The integral 

indicator of the forecast risk level of the FES is calculated according to the following expression: 

 

ὙὭίὯ В Ὅ                  (1) 

 

where Ὅͅὴὶis the k-th predictive assessment of the criticality of the FES indicator, which is 

expressed as a binary value: 0 means that the indicator has an optimal value, 1 means that the 

indicator does not have an optimal value. 

Optimality criteria in a formalized form for forecast values of FES indicators are given in 

table. 1. 

Table 1  

Optimality criteria of forecast values of FES indicators 

No 
ZEB indicator  Formalization 

Criterion of 

optimality  

1 

The level of 

openness of the 

economy 
Ὅ

Ὁὼὴέὶὸ Ὅάὴέὶὸῂὶz ὉὼὧὬὥὲὫᾩ ὶὥὸὩῂὶ

ὋὈὖͅὴὶ
 χυ Ὅ ωπ (2) 

2 
Export-import 

coverage ratio Ὅ
Ὁὼὴέὶὸ

Ὅάὴέὶὸῂὶ
 Ὅ πȟωχυ (3) 
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3 

Export and 

import growth 

rates 

ͺ
  (4) 

4 

The share of 

imports in the 

domestic 

consumption 

of the country 

Ὅ
Ὅάὴέὶὸῂὶ

ὍὍὲὸὩὶὲὥὰᾧέὲίόάὴὸὭέὲῂὶὉὼὴέὶὸ Ὅάὴέὶὸῂὶ
 ρχ Ὅ ρω (5) 

5 
Unemployment 

rate 
ςϷ ὟὲὩάὴὰέώάὩὲὸ υϷ    (6) 

Optimality criteria for indicators 1, 2 and 4 were formed on the basis of methodical 

recommendations [1]. The formation of optimality criteria for indicators 3 and 5 requires 

additional explanations. 

Therefore, it is indisputable that for any national economy, the improvement of export 

potential is a guarantor of FES, because it increases the national income. Imports are also an 

important component, as their absence is detrimental to the global economic system. Therefore, 

for the effective development of the national economy, the export growth rate should be higher 

than the import growth rate, which is formalized using condition (4) for indicator 3. 

According to the Milton's concept of ñnaturalò unemployment Friedman, unemployment is 

considered normal at the level of 2-3%, according to the opinions of modern scientists, the normal 

level of unemployment is 4-5%. Considering these concepts, the optimality criterion for indicator 

5 was formulated in the form of expression (6). 

Practical implementation of the model of control and assessment of the risk of foreign 

economic security of national economies was carried out on the example of the Ukrainian 

economy, which is prone to the strong influence of crisis phenomena that cause a complex of 

threats to the FES. 

To compare the risk trends of Ukraine, the integral indicator of the risk level of the FES for 

the period of 2018-2020 was calculated (Table 2). 

Table 2 

The value of FES and risk indicators for the period 2018-2020 

No FES indicator  
2018 2019 2020 

Value Rating Value Rating Value Rating 

1 
The level of openness 

of the economy 
26.97 1 23.47 1 21.47 1 

2 
Export-import 

coverage ratio 
0.84 1 0.84 1 0.96 1 

3 
Export and import 

growth rates 
1.15<1.31 1 1.072<1.07 1 0.96>0.82 0 

4 

The share of imports in 

the domestic 

consumption of the 

country 

0.60 1 0.53 1 0.43 1 

5 Unemployment rate 8.8 1 8.19 1 9.48 1 

Risk _ FEZ _ pr  5  5  4 

Source: calculated based on [6-7] 
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Based on the data in Table 2, it was concluded that the risk level of FES for Ukraine in the 

period of 2018-2019 is dangerously high, and in 2020 ï critically high, which confirms the need 

to calculate the forecast level of risk of FES. 

Based on the data of the Consensus forecast for 2022, the information data for calculating 

the risk of the FES according to three assessments ï optimistic, probable and pessimistic ï are 

provided (Table 3). 

On the basis of the minimum and maximum values of the indicators, pessimistic and 

optimistic risk estimates are calculated, respectively, and on the basis of the median values, the 

probable risk assessment of the FES is calculated. For the unemployment rate indicator, the 

minimum value corresponds to an optimistic estimate, and the maximum value corresponds to a 

pessimistic estimate. 

Table 3 

Information data of the Consensus forecast of Ukraine for 2022  

 

FES indicator  Min  Median Max 

GDP (billion hryvnias) 5351 5792.5 6125.9 

Export (billion hryvnias) 1950 2210.1 2494 

Import (billion hryvnias) 2113,8 2365.78 2685.4 

Unemployment rate (%) 8.3% 9% 9.8% 

Domestic consumption (billion 

hryvnias) 
4291.96 4325.49 4438.66 

Export growth rate (%) -2% 4.5% 17.3% 

Import growth rate (%) 3.8% 6.7% 10% 

Source: calculated based on [6-7] 

In Table 4, forecast values of FES indicators and integral risk indicator for 2022 for Ukraine 

according to pessimistic, probable and optimistic estimates are given. 

Table 4 

Forecast values of FEZ and risk indicators for 2022 

No FEZ indicator  

Pessimistic 

assessment 
Estimated estimate 

Optimistic 

assessment 

Value 

Assessment 

of 

optimality  

Value 

Assessment 

of 

optimality  

Value 

Assessment 

of 

optimality  

1 The level of openness 

of the economy 
19.75 1 21.96 1 24.52 1 

2 Export-import 

coverage ratio 
0.92 1 0.93 1 0.93 1 

3 Export and import 

growth rates 
-2<3.8 1 4.5<6.7 1 17.3>10 0 

4 The share of imports 

in the domestic 

consumption of the 

country 

0.49 1 0.54 1 0.6 1 

5 Unemployment rate 10% 1 6.7% 1 3.8% 0 
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Risk _ FEZ _ pr  5  5  3 

Source: calculated based on [6-7] 
According to the data in Table 4, it can be stated that the forecast risk level of the FEZ for 

Ukraine according to the pessimistic and probable assessment is dangerously high, according to 

the optimistic assessment ï high. In both cases, this means the presence of a destabilizing negative 

impact of crisis phenomena on the foreign economic activity of the national economy and a 

significant decrease in its functionality. 

The level of openness of Ukraine's economy is too low, which can cause a negative trend of 

decreasing foreign economic ties. The export-import coverage ratio is within dangerous and 

unsatisfactory levels, which leads to an increase in the dependence of the national economy and a 

decrease in investment attractiveness. Import growth rates exceed export growth rates for the 

pessimistic and probabilistic estimates, and are higher only for the optimistic one. This leads to a 

decrease in the efficiency of the development of the national economy. 

The share of imports in the country's domestic consumption is critically high, which 

increases the likelihood of a decline in GDP growth rates and economic growth. 

According to a pessimistic estimate, the unemployment rate exceeds the extreme limit of the 

natural level by 2 times, according to a probable estimate - by 1.7%, and according to an optimistic 

estimate, it is within the normal range. This also leads to a lag in the level of GDP in the first two 

scenarios. 

Therefore, in order to ensure the appropriate level of foreign economic security of Ukraine 

in the conditions of crisis phenomena, it is necessary to: improve the regulatory framework by 

introducing a mandatory rule for calculating the FEZ index every year and the predictive value of 

the risk level; introduction of mechanisms to increase the role of Ukraine in the world trade system 

due to the development of high-tech sectors of the economy, in particular through the attraction of 

international investments; search for new opportunities for foreign trade cooperation and 

development of the domestic market. 
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New technologies can help us in our daily life, for example, in communicating with other 

people, gaining news, and especially in learning. There are pragmatically everywhere. We are 

using them each day while watching TV, chatting with friends, and doing presentations in 

PowerPoint and we even donôt think about it. 

Inventions are changing the planet. They are making that people are developing. In all 

centuries, there are more and more ideas. The world is altering fast and it's hard to predict how it 

will look after 100 years. 

Nowadays cross reality and computer programm in garemounting. New learning types of 

equipment lead to better student engagement, which helps to improve their skills and letsthem 

keep information longer. 

The newest discoveries in technology are pretty interesting. They are applied in daily life 

and they are commoner. How will the 

achievements of technology change our 

existence? How it willappealto our process of 

learning? Let's explore this! 

Todayôs computer programmers are 

working above mixing realities. Invitations are 

permeating our life. In nearest few years we 

will usenewer solutions. For instance, cross 

reality (XR) will be more popular. Itôs a 

combination of virtual reality (VR), augment 

reality (AR), mixed reality  (MR), and audio 

visual (AV). I will focus only on AR. 

Augment reality (AR)overlays computer-generated objects over real images. This 

technology allowsaddingsimulateditems to authenticity. Some advanced augmented reality models 

require added AR glasses. 

Scientists discovered that pictures are more effective than words. People are mostly 

visualizers and illustrations can help their abilities to remember.  According to Harvard Business 

Review, information communicated by word and visualization is six times more efficient than the 

same data communicated by only text. When we are seeing the object, hearing its sound, or feeling 

its smell or taste, comprehension is better. Exactly AR apps allow you to visualize a thing, receive 

a tone, and some information about it. The application ĂCivilisation ARò is about history. This 

Computer-generated mummy, applicationĂCivilisation ARò 

https://mbox2.i.ua/compose/1089961937/?cto=nNqLtrXHqzyhkKPIq0x9vKGqzq1jwai608yvrn6MyXO2wcZzwoh8
https://mbox2.i.ua/compose/1089961937/?cto=nNqLtrXHqzyhkKPIq0x9vKGqzq1jwai608yvrn6MyXO2wcZzwoh8
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program shows us ancient bowls, beakers, mummies, and busts of Greek gods. It also emits a 

special sound while moving a mummified 

body and other items. It shares many titbits 

about past life and amazing stories. What an 

unbelievable and exciting history lesson! 

In many countries, educators decide to 

start using AR equipment in lessons. 

Traditional artifacts are also necessary, but 

AR technologies bring new possibilities. It 

permits showing learners things, which are 

impossible to be brought by the tutor to the 

classroom. Furthermore, these models can be 

extra interactive and dynamic. Itôs able 

toexpress and learn students more. The AR app has a prospect toillustrate a planet, dinosaurs, 

chemical compounds, biological cells, or a beating heart. There is nothing impossible to augment 

reality.  

Imagine yourself a lesson with computer-generated, three-dimensional objects. 

Conceivethat you are in biology class and participating in a lecture about human anatomy. In the 

traditionalperiod, you just sit and listen to what the professor is speaking. Maybe a presentation 

about the human body is displayed on a projector. You are admiring realistic organs, and cells on 

the screen. And suddenly the teacher is 

giving you AR glasses. You can see in 

reality, for example, the Prokaryotic Cell 

Structure. A realistic nucleoid and pilus are 

projected on the screen. You are seeing how 

it behaves and can watch it from all sides. 

However, AR goggles, give many 

otherspossibilities. It makes that you can 

move to any place in the world. It found 

usage in geography, religion, history, or 

literature lessons. When a teacher is 

discussing thetopic offlora and fauna of the 

desert, heôs able to move his students to any 

wildernessin the world withAR glasses. In 

this way, pupils can visita three-dimensional 

desert. They can meetthe vegetation of 

desserts, and animals without leaving a 

classroom! 

Inthe history lesson, students can 

transport themselves by AR technologies, to 

ancient Egypt and see how it looked in 

ancient times. They can see people from that 

period, their stuff, and daily use subjects. 

Without AR reality it wouldnôt be possible.  

In turn, students of mechanics can 

see engines in AR. It can help them with 

delineation of the technical drawing because they are able to see these details from all sides.  

The dinosaur generated by the app ĂARLOOPAò 

The Prokaryotic Cell Structure generated by the app ĂARLOOPAò 

 

The engine generated by the app ĂARLOOPAò 

 



IV ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʥʢʫʨʩ ʩʪʫʜʝʥʯʝʩʢʠʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ  

ʨʘʙʦʪ ʧʦ ʵʢʦʥʦʤʠʢʝ 

 

 
16 

 

Did you ever consider how to 

upgrade your absorption of knowledge? Are 

you making ordinary notes in your 

notebook? There are greatly helpful, and 

modern ways of education. 

When Iôm learning something, I 

often use program Microsoft Office 

PowerPoint. Itôs a good-known application, 

which is used to make presentations. It can 

also be used to write information from 

lectures down. This package has many 

potentials, like adding pictures, animations, 

and funny inscriptions, which attract our 

attention and renders that we better absorb 

the material. 

There is also a possibility to add 

three-dimensional models. It can be used 

while studying a biological topic. We can 

insert an animation into an object and make 

it will move or wiggle. It also can be abused 

by medical students. Itôs more ethical to 

learn from simulated organs than from real 

parts of the body. Additionally, itôs easier to 

transport theflash drive with a presentation 

than bring living, peopleôs organs. 

In addition, it has the option to record your presentation. When we add some comments 

and sounds to our production, we will make our visual notes more involving our senses of hearing, 

and, in consequence, we will master this material better. 

PowerPoint is also really useful in learning mathematics. In a presentation, there can be 

inserted mathematical equations or sketches. 

Moreover, computer-created notices are environment-friendly, because, due to this 

method, we use less paper and plastic (using pens or other tools used for writing). Itôs a good step, 

which aids in caring about the Earth. It also saves our backbones, because, instead of carrying a 

few notebooks and studentôs books, we are able to have only a laptop, which has notes from all 

subjects. 

To sum up, computer science helps us in realizing our ideas in education. Due to, 

developerôs inventions, we can make easier our work, the process of learning, and many other 

activities. If we will enjoy cleverly from available gadgets, we can win numerous benefits and save 

much time, and material means. 

 

Source of information: 

 

1. https://www.avtsim.com/cross-reality-xr/ 

2. https://www.youtube.com/watch?v=fI6VlHg25v8&feature=share&si=ELPmzJkDCLju2

KnD5oyZMQ 

 

The bones- 3D model from PowerPoint 

 

https://www.avtsim.com/cross-reality-xr/
https://www.youtube.com/watch?v=fI6VlHg25v8&feature=share&si=ELPmzJkDCLju2KnD5oyZMQ
https://www.youtube.com/watch?v=fI6VlHg25v8&feature=share&si=ELPmzJkDCLju2KnD5oyZMQ
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At the present stage of the development of international economic relations transnational 

corporations (TNCs) are traders, investors, distributors of modern technologies, and stimulators of 

international labor migration. They largely determine the dynamics and structure, the level of 

competitiveness in the world market of goods and services, as well as the international movement 

of capital and technology transfer.  

In modern conditions of economic development transnational corporations are one of the 

main investors in Ukraine. However, the most active investors in Ukraine are transnational 

corporations of industrialized countries - the USA, Germany, Great Britain, France and China.  

Many American TNCs have subsidiaries in Ukraine. The following are the most profitable 

American TNCs: Bunge, Cargill, Epam, PepsiCo, McDonald's, Coca-Cola, Bayer Global 

Investment, and Procter & Gamble. 

Undoubtedly, a positive consequence of attracting foreign TNCs to Ukraine is tax revenues 

to the state budget (Figure 1). The biggest taxpayers are such TNCs as Philip Morris International 

Inc., Google, PepsiCo, Coca-Cola, and McDonald's. However, this ranking does not include data 

on tax payments by such profitable companies as Bunge, Cargill and Epam, which is most likely 

because these TNCs evade or do not fully pay taxes in Ukraine. 

 
Figure 1 ï Tax revenues to the budget from American TNCs in 2020, UAH 

Source: compiled based on [1] 

 

In modern conditions in Ukraine, the priority task is the development of information 

technologies. It is the American TNCs that make a significant contribution to the development of 

the Ukrainian IT sphere, as their share prevails in the geographical structure of beneficiaries of 

Ukrainian IT companies (Table 1).  

mailto:sashashevchuk201@gmail.com
mailto:nadijastezhko@gmail.com
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Table 1 ï The largest American IT TNCs in the Ukrainian market 

IT ʉompany 

Revenue in 

2020, UAH mln 

Profit/Loss, 

UAH mln. 

Beneficiary 

Epam 10445,1 942,1 Epam 

Luxoft 180,6 3,8 DXC Technology  

Netcracker 963,7 54,4 Netcracker Technology Corporation 

Source: compiled based on [2]   

These TNCs also provide jobs for Ukrainians (Figure 2). The first place in terms of jobs is 

occupied by Epam Corporation, which provides jobs for 10300 Ukrainians. TNC DXC 

Technology and Netcracker Technology Corporation in Ukraine provide jobs for 3470 and 1170 

employees respectively. 

 
Figure 2 ï Number of jobs in subsidiaries of American IT TNCs in Ukraine 

Source: compiled based on [2]  

Thus, we can conclude that American TNCs support the IT market of Ukraine, providing 

Ukrainians with employment. 

According to the National Bank of Ukraine, the volume of foreign direct investment in the 

Ukrainian economy as of 31.12.2021 amounted to 64,163.2 USD million.  EU countries account 

for two-thirds of investments. The largest European investor countries are:  Cyprus - 31.5%, the 

Netherlands - 21.7%, Switzerland - 6.1%, Great Britain - 4.5%, Germany - 4.6%, Austria - 3.0%, 

Luxembourg - 2.3% and France - 2.0% (Figure 3) [3].  

 
Figure 3 ï Structure of investments of European countries in Ukraine in 2021, %. 

Source: compiled based on [3]   
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Many European TNCs have subsidiaries in Ukraine (Table 2). As for the sectoral structure, 

the investments of European TNCs prevail in the production sectors of insurance and financial 

activities and are inferior in organizations engaged in scientific and technical activities. It can be 

concluded that European TNCs do not seek to invest in the high-tech industries of Ukraine. 

That is why the following industries are the most attractive for the European Union TNCs: 

- tobacco production; 

- agro-industrial complex (AIC); 

- retail trade; 

- Ukrainian food industry; 

- automobile trade (distribution). 

Table 2 ï The most profitable European TNCs in Ukraine in 2020 

ˉ The subsidiary 

company 

Revenue 

(UAH 

billion) 

Profit/Loss 

(UAH 

million) 

Type of business TNC Position  

in the 

rating 

1. 

ʊʆɺ "ɸɼʄ 

ʖʢʨʝʡʥ" 23,77 502,17 

AIC: grain trade Alfred C. Topfer 

International  

(The Netherlands) 

39 

2. ʊʆɺ "ʄʝʪʨʦ 

ʂʝʰ ɽʥʜ ʂʝʨʽ 

ʋʢʨʘʾʥʘ" 21,46 -1 952,41 

Retail: sale of 

products through 

own supermarkets 

ʄETRO Group 

(Germany) 

41 

3. ʊʆɺ "ɹʨʠʪʽʰ 

ɸʤʝʨʠʢʘʥ 

ʊʦʙʘʢʢʦ ʉʝʡʣʟ 

ɽʥʜ ʄʘʨʢʝʪʠʥʛ 

ʋʢʨʘʾʥʘ" 19,46 -73,34 

AIC: production 

and sale of 

cigarettes 

British American 

Tobacco, BAT 

 (Great Britain) 

44 

4. ʊʆɺ "ɸʰʘʥ 

ʋʢʨʘʾʥʘ 

ɻʽʧʝʨʤʘʨʢʝʪ" 14,13 -627,05 

Retail: sale of 

products through 

own supermarkets Auchan (France) 

67 

5. 

ʊʆɺ 

"ʉʠʥʛʝʥʪʘ" 9,96 67,76 

AIC: production 

of grains and 

legumes 

Syngenta 

(Switzerland) 

99 

6. ʊʆɺ "ʃʫʾ 

ɼʨʝʡʬʫʩ 

ʂʦʤʧʘʥʽ 

ʋʢʨʘʾʥʘ " 9,71 267,59 AIC: grain exports 

Louis Dreyfus 

Company (The 

Netherlands) 

100 

7. 

ʊʆɺ "ʅʝʩʪʣʝ 

ʋʢʨʘʾʥʘ" 9,50 -800,82 

AIC: production 

of confectionery 

and sauces 

Nestle 

(Switzerland) 

103 

8. ʇʨɸʊ 

"ʂʘʨʣʩʙʝʨʛ 

ʋʢʨʘʾʥʘ" 8,02 1 635,40 

AIC: production 

of alcoholic 

beverages 

Carlsberg Group 

(Denmark) 

117 

Source: compiled based on [4]  

The positive impact of European TNCs on Ukraine's economy can be assessed through the 

number of tax revenues paid by subsidiaries of these TNCs in Ukraine (Figure 4). The following 

TNCs paid the most taxes in 2020: Carlsberg Group, Nestle, Auchan, METRO Group, Porsche 

Holding, Syngenta and others. 
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Figure 4 ï Tax revenues to the state budget of Ukraine from European TNCs in 

2020 

Source: compiled based on [1]   

Thus, having analyzed the activities of European TNCs in Ukraine, it is noticeable that 

about 2/3 of foreign TNCs in Ukraine are European corporations. Of course, this is not surprising, 

because for several years the country has had a vector for European integration, and therefore does 

everything to promote European TNCs in Ukraine. For the Ukrainian economy, this trend is quite 

controversial, because, on the one hand, the attracted investments contribute to the improvement 

of GDP, modernization of scientific and technical developments, and implementation of 

international standards in Ukraine, and on the other hand, Ukraine needs to create its own TNCs 

to become a full-fledged competitive entity in the international arena. 

Analyzing the ranking, which is annually compiled by Forbes magazine, it is noticeable 

that Chinese TNCs occupy leading positions in this list among other TNCs in the world (Table 3), 

so it is natural that in the modern international economy China is one of the main partners of almost 

all countries. As for Ukraine, there are not many Chinese TNCs in our country. According to the 

Ukrainian business register, less than 500 legal entities have owners from mainland China or Hong 

Kong.  

Table 3 ï The world's largest TNCs in 2022 according to the Global 500 rating 

 ̄ Company The country 

of base 

Market valuation 

(billions of US dollars) 

Assets 

(trillion US dollars) 

1. Berkshire Hathaway USA 586,6 0.96 

2. ICBC China 253,5 5,52 

3. Saudi Arabian Oil 
Company 

Saudi 
Arabia 

576,04 2,18 

4. JPMorgan Chase USA 328,7 3,95 

5. China Construction Bank China 179,15 4,75 

6. Amazon USA 420,55 1,12 

7. Apple USA 381,19 2,21 

8. Agricultural Bank of 

China 

China 155,26 4,56 

Source: compiled based on [5]   
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As for the profits of Chinese TNCs, there is a growing trend, although it is noticeable that 

the share of Ukrainian subsidiaries in the revenues of the main parent TNC is quite meager: from 

0.1 to 0.27 percent (Figure 5). 

 
Figure 5 ï Revenue of the largest Chinese TNCs in Ukraine 

Source: compiled based on [6]   

The main share of all revenues belongs to four groups (Table 4). Three of them are state-

owned, and one is private from Hong Kong. Among large and medium-sized companies, only one 

with Chinese investment was founded from scratch (CCEC). 

 

Table 4 ï 10 biggest Chinese companies in Ukraine 

The Company Industry Share 

capital, USD 

million 

Assets, USD 

million 

Revenue, 

USD million 

COFCO Agricultural 7,6 195,8 583,8 

Watsons Retail trade 2,1 62,0 102,1 

CNBM Power engineering 63,3 326,7 99,9 

World Fiber/Ocean 

Blue 

Processing 2,4 12,8 10,7 

CCEC Construction 7,5 8,2 1,7 

Xinwei IT and 

telecommunications 

8,6 0,07 0 

Tianjin Power engineering 9,7 16,4 1,8 

Risen Energy Power engineering 0,9 3,3 0,9 

XINGFU JIAN Power engineering 3,3 14,8 0 

Henan Ptovince Huang 

Fan Gui Industrial 

Group 

Agricultural 10,5 4,0 0,5 

Source: compiled based on [6]   

 

After analyzing the table, it becomes clear in which sectors Chinese TNCs invest in 

Ukraine: the largest share falls on energy, Chinese TNCs are also interested in agriculture, retail 

trade, processing, construction, IT and telecommunications (Figure 6). 
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Chinese companies dominate the technology retail market in Ukraine. Large Chinese 

electronics MNCs, such as Huawei and Lenovo, continue to be among the most popular among 

Ukrainians due to their relatively low prices.  

 
Figure. 6 ï Sectoral structure of the largest Chinese companies in Ukraine 

Source: compiled based on table 4. 

 

Thus, we can conclude that the number of Chinese TNCs in the Ukrainian market is 

growing. Of course, in comparison with American and European corporations, their share is much 

smaller, but the contribution of Chinese TNCs is quite significant, so we need to do everything to 

become a more attractive partner for China, because it will help to attract new corporations and, 

accordingly, investments in the Ukrainian economy.  

However, all these positive aspects were leveled in 2022, as Russia launched a full-scale 

invasion of Ukraine on February 24. Military actions in a large part of Ukraine and air attacks led 

to numerous destructions of infrastructure and industrial facilities, transport links and private 

sector facilities. All this partially paralyzed the economy of Ukraine and caused the suspension of 

activities of many TNCs. According to GlobalData, the Russia-Ukraine crisis is threatening the 

profits of more than 130 multinational companies operating in both countries. According to 

forecasts, the total profit from risks can be up to 306.5 billion dollars [7]. 

To date, more than 1000 companies have responded to the sanctions against Russia. Table 

5 shows the top 6 international TNCs that have withdrawn from the Russian market. 

 

Table 5 TNCs of various fields of activity  that responded to sanctions against Russia 

ˉ Country Changes in the Russian market 

1. Apple Complete withdrawal from the Russian market 

2. Amazon Complete blocking of all retail 

3. Coca-Cola Exit from the market 

4. BBC Revoking broadcasting licenses 

5. Netflix Block for Russian subscriptions, stop production of Russian TV 

series 

6. Bayer Stops investments and all non-core business in the Russian 

Federation and Belarus. 

Source: compiled based on [8]   

Thus, in the pre-war period, Ukraine was the center of activity of many TNCs mainly in 

the agro-industrial sector, food and processing industry, construction, etc. Despite this, the 

development of industry and high-tech sectors of the economy has so far been beyond the attention 
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of foreign investors, which negatively affects the level of economic development. Instead, 

numerous domestic TNCs operating in Ukraine, which are actively developing and have prospects 

for entering foreign markets. Creating favorable conditions, including at the legislative and tax 

levels, for attracting global TNCs will have positive prospects for the post-war development of the 

country's economy and its reconstruction. 
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The main task of restoring the economy of Ukraine after the war is the resumption of the 

activities of enterprises on a new basis, taking into account the achievements of scientific and 

technological progress and the corresponding global trends in the development of individual 

industries. It can be solved only if there is a sharp increase in the innovative activity of individual 

enterprises and the implementation of the strategy of innovative development of the country's 

economy as a whole.   

The growth of production and modern requirements for the quality of goods and services 

are decisively dependent on the introduction of innovations that ensure the competitiveness of both 

products and the enterprises themselves. Today, innovation activity is considered as the main 

factor of competitiveness, because, as a rule, it leads to an increase in production volumes, a 

https://rating.zone/top-200-najbilshykh-kompanij-ukrainy-za-sumoiu-splaty-podatkovykh-platezhiv-za-2020-rik
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https://youcontrol.com.ua/
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decrease in its costs, an increase in profits, the emergence of new products and satisfaction of new 

needs, and entry into new markets, including external ones. 

Due to innovation, enterprises have the opportunity to take a leading position through the 

introduction of a technological process, the creation of the latest products, or the use of an 

economic-organizational methodology aimed at improving product quality and improving 

production. Depending on the subject content, innovations are now usually divided into 

technological ones, which in turn are divided into product and process innovations, and non-

technological ones, which include organizational-economic and financial-management ones. 

The issues of innovation activity management were given much attention by such 

Ukrainian and foreign economists as P. Drucker, P. Zavlin, F. Machlup, I. Nonaki, M. Porter, B. 

Santo, F. Hayek, J. Schumpeter, V. Geyets, V. Grineva, S. Litovchenko, L. Fedulova, S. Filippova, 

Y. Shipulina, E. Yastremskaya and others. The works of these scientists provide a deep overview 

of the conditions for the formation of an innovative economy. However, the main attention, as a 

rule, was paid to the issues of managing technological innovations as those that ensure that the 

technical and technological potential of an enterprise meets the requirements of a new 

technological paradigm. But for the long-term preservation of the competitive advantages of the 

enterprise and the support of its innovative potential, the introduction of innovations into the 

organizational structure and management system of the enterprise is of great importance. 

However, recent studies of innovation activity in Ukraine, carried out according to 

international methodology, showed that in 2014-2016, only 13.4% of surveyed enterprises were 

engaged in non-technological innovations in the country, of which 8.7% were organizational and 

managerial innovations. Moreover, 8.2% of organizational and managerial innovations accounted 

for large enterprises [1]. 

Management innovations should be understood as changes in the enterprise management 

system that improve the efficiency of its functioning and achieve the goals of its development. The 

tools for introducing organizational and managerial innovations into business practice are the latest 

management methods and technologies used in the management system and aimed at achieving 

the set goals. Organizational and managerial innovations are a chain of interrelated and 

deliberately initiated changes associated with the qualitative reform of the management unit, which 

are aimed at increasing the stability, efficiency and competitiveness of an enterprise. From this 

point of view, they reflect a qualitative step-by-step transformation of the enterprise management 

system. 

The term "organizational and managerial innovation" in practice is often understood as a 

new or modified system of organization and management of an enterprise, or a new management 

technology, or a new business process. In most cases, the innovation is caused by the reform 

(redesign, reengineering) of existing management systems, the introduction of new management 

technologies into practice, and the allocation of individual business processes. 

Management innovations create the necessary conditions for the introduction of other types 

of innovations, in particular product, process, marketing, and are a prerequisite for the organization 

of the innovation process in the enterprise. They support product and process innovation, improve 

the quality and efficiency of the enterprise and improve the exchange of information and the use 

of new knowledge and technologies, and can also affect the performance of the enterprise. 47.4% 

of enterprises that introduced non-technological innovations were engaged in the introduction of 

organizational innovations [1]. 

Management innovations are usually divided into forced and initiative ones. The first ones 

are caused by the fact that enterprises must implement them in accordance with changes in certain 

legislative norms. The second category of innovations is due to changes caused by the 
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implementation of initiative decisions of entrepreneurs aimed at developing the enterprise and 

increasing the efficiency of its activities. They can be called innovative. 

Describing the features of managerial innovations, it should be noted [2]: 

1. Non-technological, non-material nature, unpredictability of consequences and high 

risks of failure. The managerial decision is characterized by significant uncertainty of the results. 

Many investment decisions are not subject to pre-testing and miscalculations are identified after 

their implementation. 

2. Creative nature of managerial innovative solutions. The development of innovations 

requires considerable intellectual effort, puts forward high requirements for the qualifications of 

managers and the flexibility of their thinking, on the one hand, and on the other hand, for a deep 

understanding of the essence and problems of business processes that exist in the enterprise. 

Developers of innovations must have creative abilities and creative work skills. 

3. Conflict between current and innovative tasks. Managers of the enterprise have to 

simultaneously solve operational and strategic tasks. In the conditions of reforming the 

management system, current management tasks are more difficult to solve. 

4.  Significant labor intensity and cost of innovative projects with a long-term effect, their 

impact on the implementation of the enterprise strategy. In the evaluation of innovation activities, 

costs and results are separated by time, which confirms its increased level of risk. If these are 

projects for the implementation of new organizational and managerial solutions, then their 

implementation, as a rule, affects not only the evaluation of the results of the effectiveness of a 

separate project, but also a separate business process, type of activity or enterprise as a whole. And 

this, in turn, may require a revision of strategic decisions or adjustments in the course of their 

implementation. 

5. The presence of barriers to organizational change. They are explained by the inertia of 

the organizational system, the presence of psychological resistance to changes in the enterprise 

team, and the imbalance of interests. 

Organizational and managerial innovations cannot be typical; they are unique for each 

enterprise, as they take into account the peculiarities of its production and economic activities. In 

fact, this is knowledge accumulated and created specifically for this business unit. 

The development of managerial innovations is carried out not only by enterprises at the 

stage of development or stabilization, but also by those in a pre-crisis or crisis state. For such 

enterprises, managerial innovations are allocative and are conditioned by an attempt to improve 

the efficiency of activities and the choice of a way out of the crisis. Thus, we can conclude that the 

use of managerial innovations is advisable at all stages of the life cycle of an enterprise. They are 

the impetus, the driving force to accelerate the innovation process. 

The systematic innovative activity of the enterprise requires the creation of a serious base 

of corporate knowledge, the targeted formation of intellectual and human resources, the 

introduction of effective management techniques. It is organizational and management systems 

that must ensure the effectiveness of the processes through which knowledge, including 

technologies, experience and skills, are transferred within the organization. 

One of the important features of the development of a modern organization is the existence 

of a knowledge transfer system, including an appropriate organizational structure. The 

effectiveness of the innovation process is determined by the effectiveness of the tools that control 

the results of its individual stages. The effectiveness of the innovation process is related to the 

following issues: 

¶ making the right management decisions regarding the feasibility of investing in certain 

innovations, since this, of course, is associated with risks. This is the phase when the enterprise 

must make sure that, thanks to a productive idea, a real innovation will be developed, which can 



IV ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʥʢʫʨʩ ʩʪʫʜʝʥʯʝʩʢʠʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ  

ʨʘʙʦʪ ʧʦ ʵʢʦʥʦʤʠʢʝ 

 

 
26 

 

be included in the strategic program of the enterprise, distributed to the consumer market and bring 

profit. 

¶ an assessment of how well, accurately and efficiently the new knowledge or product is 

introduced into the actual activities of the enterprise. 

What tools will most adequately assess the effectiveness of organizational and managerial 

innovations? They should affect different aspects of the organization's activities. Moreover, the 

use of only traditional management methods begins to hinder the development of the enterprise, 

does not allow assessing the prospects for its development. Therefore, the introduction of new 

tools and technologies, managerial innovations create a social basis for improving the quality of 

managerial decision-making. 

Today, there are many analysis and management tools that it is advisable to use at different 

stages of the life cycle of an enterprise to ensure the effectiveness of its activities. These should 

include: 

ï introduction of cost-based management methods, including BSC (balanced scorecard) 

and budgeting. It should be noted that the development of a system of indicators that take into 

account the specifics of the activities of a particular enterprise in all areas will improve the quality 

of the assessment results and more reasonably introduce strategic adjustments, which will 

positively affect the sustainable existence of the enterprise in the long term and its effective 

functioning in the short term; 

ï to ensure the accumulation of information, analysis and forecasting of changes in such 

environmental factors as competition, innovation potential, technology, knowledge, intangible 

assets, tools such as total quality management (Total Quality Management), "fine" production 

(Lean Production), business reengineering are used. -processes and redesign processes (Process 

Redesign), which will make the necessary changes to ensure the quality and efficiency of the 

enterprise; 

ï the tasks of improving the quality of business process management are solved using 

methodological tools, including the six sigma method, integrated production service (TPM), 

benchmarking (VM), the 5S method, Activity Based Costing, Business Process Outsourcing and 

others; 

ï the introduction of the tools of the "new" controlling, which is based on the principles of 

process-oriented integration of tasks, self-management and customer orientation [3]. These 

changes often lead to a change in the distribution of tasks between managers and controllers, that 

is, in fact, there is an integration of management functions. 

Another new manifestation of organizational and managerial innovations is the emergence 

of the practice of interaction between competing enterprises in the digital economy, aimed mainly 

at studying the market and developing a joint response to its requests. 

Consider the example of the introduction of such managerial innovations on the example 

of the Ukrainian enterprise PJSC PN " FARMACIA".  

PJSC PN " FARMACIA" operates within the pharmaceutical market of Ukraine. The 

activity is connected with the purchase of medicines and medical products directly from 

manufacturers and providing them directly to the population and medical institutions. PJSC PN 

"FARMACIA" has more than 300 pharmacies and pharmacy markets in all districts of Odesa, 

Kyiv, Nikolaev, Kherson and their regions. For the convenience of customers, pharmacies rent 

space in all major shopping centers. 

The market where the company operates is very competitive, with a large list of medicines 

offered. With the introduction of an online service that provides search and pre-order of the 

necessary drug, the level of competition has increased. The introduction of cooperation between 

pharmacy chains should contribute to a sharp increase in the level of satisfaction of consumer 
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requests and a decrease in medicines in operational stocks. It was decided to ensure the 

involvement of other pharmacy chains by creating a single certificate and a single ordering system 

with several of them. 

Economic diversification is also an urgent issue for the further development of the 

company's business. Thanks to the successful implementation of this process, you can bring the 

enterprise to a new level of functioning. As is known, diversification is a process of development 

of an enterprise's activities associated with an increase in the range of types and penetration into 

new areas of activity, development of new industries, expansion of the range of goods, including 

not only the diversification of product groups, but also the spread of entrepreneurial activity to 

new and not related to the main activities of the enterprise [4]. 

Using this management innovation, the company restored prescription drug manufacturing 

points, which ensured the development of a new line of business on a par with the sale of finished 

dosage forms. 

The special significance of the considered management innovations of PJSC PN 

"FARMACIAè is manifested both in the commercial effect for the enterprise and in the socio-

economic effect for the population of the region. 

So, today, when the external environment of the enterprise is changing extremely 

dynamically, the established economic relations are changing dramatically, the capacity of the 

markets in which the enterprise operates is changing, serious inflationary processes are developing, 

it is extremely important for the enterprise to introduce managerial innovations and monitor the 

results obtained. It is managerial innovations that will make it possible to make flexible business 

decisions that will allow timely and adequate response to external challenges. 

The development of new necessary tools for assessing the effectiveness of organizational 

and managerial innovations is associated with the need to develop and implement systems for early 

recognition of risks, evaluation of network solutions, taking into account intangible factors 

(insufficient level of protection of innovative solutions, etc.) in the financial management of a 

business. 
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Implementation of the program of waste mapping as the development of the circular 

economy, which is an actual solution to modern problems of society, is presented. The purpose of 

the work is to familiarize with the concept of circular economy, and practice of waste mapping as 

one of the factors of movement toward sustainable development; to analyze the first samples of 

projects implementation on circular economy and waste mapping in Ukraine. The scientific 

novelty of the work consists in the substantiation of possibilities of application of foreign practice 

of introduction of elements of the circular economy in Ukraine, as well as analysis of possibilities 

of realization of the program on waste mapping for different territories and areas. The practical 

value of the work results is that the analysis of the application of the waste mapping methodology 

by foreign partners proved their successful implementation, and monitoring of the projects that 

were started on the territory of our country showed that they are developing and actively working 

on this day. 

In the conditions of modern society and the development of new technologies, mankind 

has forgotten what price it all gets. Each house has water, gas, electricity, different gadgets, 

furniture, etc.. By satisfying their interests, society is forgetting about the environment and 

ecology. With every new fun of man, the number of natural resources decreases, which 

significantly affects the further life of mankind. That is why we should think about the 

implementation of sustainable development practices today, already now. As is known, sustainable 

development aims to equalize the quality of life of the population of different countries and its 

further growth. That is, bringing to the balance of ecological and economic interests of society [1]. 

The goal of sustainable development is not only environmental protection and coordinated work 

of each of its parts, but also the introduction of new technologies and their integration with 

programs aimed at improving the entire ecological state. 

The circular economy is an industrial system, which is restored according to certain 

intentions and plans. It replaces the concept of end-of-life - restoration, transition to renewable 

energy, excluding consideration of disposal or consideration of the possibility of use of toxic 

chemicals, and aimed at elimination of waste due to special construction of materials, products, 

systems and business models. This economy is based on several simple principles, as shown in 

Fig. 1. 

First, in fact, the circular economy is intended to process waste. There are no waste 

products: The products are developed and optimized for recycling and reuse. These rigid cycles of 
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components and products determine the circular economy and separate it from the usual disposal 

and even recycling, where a large amount of built-in energy and labor is lost. 

Secondly, it introduces a strict distinction between the consuming and durable components 

of the product. Unlike today, waste materials in the circular economy are mostly made up of 

biological ingredients or "nutrients", which are at least non-toxic and possibly even useful, and 

can safely return to the biosphere directly or cascade of consistent applications. On the contrary, 

products such as engines or computers are manufactured from technical components that are not 

suitable for biosphere, such as metals and most plastics. They have been designed from the start 

for reuse, and products that are subject to rapid technological advances are designed for renewal. 

Third, the energy needed to power this cycle must be renewable by its nature, again to 

reduce resource dependency and increase system resilience (for example, oil shocks). 

 

 
Fig. 1. Principles of circular economy 

The following examples of application of principles of circular economy at the leading 

enterprises of developed countries, table 1., note that these four ways of increase of material 

productivity are not just one-time effects, which will restrain the need for resources for a short 

period of time, when these principles of circular economy will be introduced. Their continued 

power is to change the speed of the required material consumption.  

Therefore, they can add significant cumulative advantages over classical linear business. 

Many companies such as Ricoh, Philips, H&M, Trina Solar and Vodafone have different principles 

of the circular economy and may eventually get more value. 

Ricoh Company has created GreenLine brand as a concrete expression of its commitment 

to recycling resources with an emphasis on internal recycling. Now GreenLine is offered on six 

major European markets and quickly became a success story, as it increases the choice of clients, 

while keeping up with the sale of new Ricoh equipment. 

According to Ricoh, GreenLine grew rapidly (5% from 2012 to 2013), now it is 10-20% 

of sales of Ricoh units in these markets and brings margin of one and a half times higher than the 

new Ricoh products. 
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Green Line products allow Ricoh to cover non-traditional market segments such as small 

businesses and make Ricoh's offerings more attractive to traditional corporate customers, helping 

to stabilize market share in a highly competitive market. 

Table 1. 

Examples of application of principles of circular economy at leading enterprises of 

developed countries 

 

Name of the 

enterprise 

Principles of 

circular 

economy at the 

enterprise 

How the principles of the circular economy are implemented 

Ricoh Recirculation of 

resources in the 

internal 

environment 

Comet Circle was created in 1994 as a catalyst to reduce 

environmental impact. Where it is realized that all parts of the 

product, such as copying machines and printers, must be 

designed and manufactured in such a way that they can be 

recycled or reused. The company created GreenLine brand as 

a concrete expression of its commitment to recycling 

resources with an emphasis on internal recycling. Now 

GreenLine is offered on six major European markets and 

quickly became a success story, as it increases the choice of 

clients, while keeping up with the sale of new equipment 

Philips Lighting as a 

service 

Philips has experience in lamp collecting and processing. For 

example, in the EU, Philips has a share in 22 national and 

service organizations that collect 40% of all mercury lamps 

on the market and have a recycling rate of more than 95%. 

H&M Collection of 

clothes for reuse 

and recycling 

In early 2013, H&M launched a global store clothing 

collection program to encourage customers to bring old 

clothes in exchange for a voucher. The initiative was 

supported by other companies Marks & Spencer and Oxfam 

in the UK 

 

If the recycling process is observed in the circular economy, it will reduce environmental 

pollution, the full use of resources, and will reduce waste that affects the environment. It is also 

worth noting that the process of recycling waste will lead to conservation of natural resources and 

energy efficiency, and formation of ecological consciousness in the population to prevent negative 

impact on the environment. 

It is important to note that if resources are reduced and reused, the need for primary 

materials will be reduced, but the efficiency of the resources used will be improved accordingly. 

The main prerequisites that influenced the transition of the linear model of economy to the 

circular economy are proposed to be depicted in Fig 2. In some scientific publications, the circular 

economy is equated with the sustainable development of the country. But not everyone understands 

the concept of "sustainable development". It is important to note that "sustainable development" 

is the development of concepts of establishing a balance between the existing modern problems of 

society and the development of ways of protecting the interests of the future population in a healthy 

and safe environment. 

Sustainable development includes provision of the needs of the population, improvement 

of quality of life taking into account the needs of the future. The main results are getting physical 
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health, obtaining quality resources, products, goods and services, clean safe air, quality education, 

proper conditions of life, etc. 

 
Fig. 2 Prerequisites for transition of circular economy from linear economy 

Since the beginning of the study of the sustainable development program, the number of 

projects that have positive changes every day is growing. A large number of Ukrainian and foreign 

programs are popular and widely used in countries all over the world. One of the recent new 

promising programs is EU4ENVIRONMENT, which has proposed waste mapping within the 

community [2]. The application of this practice in Ukraine can give its fruits, because in some 

regions it is the industry that occupies the key role. It should be noted that the method of waste 

mapping includes identification, assessment and mapping of waste flows of all sectors of society, 

including production enterprises, in selected communities or territories, with the aim of developing 

measures to increase the efficiency of resource use [3]. In spite of the complexity of this program, 

such practice can be well used in the country if it is implemented correctly and clearly. 

As is known, EU4ENVIRONMENT (European Union for the Environment) aims to help six 

Eastern Partnership countries one of which is Ukraine. All interested communities had an 

opportunity to participate in the contest by submitting an application to the Resource efficient and 

Clean Production Center, which should indicate the main types of waste (including hazardous 

waste) that are present on their territory, as well as the availability of industrial waste and 

possibilities of recycling or burning waste [3]. Only two of the 17 communities were selected by 

specialists of the Center and Swedish company SWECO, namely Slavutska Community from 

Khmelnytsky Oblast and Davydivska Village Community from Lviv Oblast. 

In April 2021, the first public meeting of representatives of all parties took place the first 

steps toward the implementation of waste mapping on the territory of Ukraine. The types of waste 

to be covered and the following steps were established for the transition to active work on rational 

management of industrial waste. In particular, collection of data from enterprises from each 

community on the determination of type of wastes and their quantity, storage and transportation, 

processing and utilization of industrial wastes of production [2]. 

The next step should be to organize and analyze all the data that has been received, based on 

which the waste generation and collection map will be created. It will also be about developing a 

map of internal logistics with which you can collect human-hour data, moving mechanisms, 
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internal and external costs, etc. [2]. At first glance, it looks long, difficult and incomprehensible, 

because there is no big movement on the matter at the moment. But the slow progress in the 

development of the next steps is due not only to the novelty of the program implemented, but also 

to the detailed approach to it, as the collection and processing of the necessary information requires 

sufficient time. The complexity of the program only at the initial stages is such, but with thorough 

studying of questions everything becomes in its place and on the contrary helps to learn all its 

activities more easily. For proper and clear implementation, such practices can be well practiced 

in the country and become a driving force for a safe and carefree future. 

In our opinion, the creation of maps that are widely accessible for the population is a great 

manifestation of the introduction of digitalization into society. With the help of open access to 

information people will be able to control the quantity of wastes, their removal and cost, processing 

and disposal. As an example, a foreign mobile application and a Smart waste Mappr web panel 

allow the city authorities and partners to display the entire waste value chain in any area, town or 

city directly from waste suppliers, such as homes, offices, schools, colleges and industrial 

enterprises. Also application available for municipal collection, waste sorting and recycling 

systems and for all interested persons[4]. 

In Ukraine and before, there were attempts to introduce mobile applications that would 

encourage everyone to sort waste. However, they were limited to simple functionality and did not 

attract sufficient attention to the problem [5]. In our opinion, if the local self-government bodies 

together with the municipal services were interested and would make such an annex as Smart waste 

Mappr, adding it to various functions, it would necessarily be popular and demanded among the 

population. After all, it would be possible not only to learn and pay for garbage removal, but also 

to have information about sorting, further processing and the current places of its disposal. The 

appendix could also contain an interactive section for children using different types and matches, 

including different correct rules and tips for proper waste management. One more section could 

work as an online shop selling products from recycled plastic, glass, paper, cans, etc. An interesting 

part can be the system of accumulation of points for sorting and transfer for processing of 

corresponding waste, which can be later calculated in partner shops or sent to the fund of support 

of animals, ecology, green attachments. Also, the appendix can provide seasonal or temporary 

actions, which will be directed on popularization of the program among the population (carrying 

out thematic competitions for the best work on cans, plastics, packages; replacement of single 

items multiple-time etc.). 

Of course, we do not fully understand how we should work waste mapping, because the 

practice of its implementation on the territory of Ukraine is not so widespread. So now we are 

small steps and attempts will move forward to the goal. It is clear that the digitization and mapping 

cooperation should take place at the stage when all the data will be analyzed and the changes 

introduced will take place a little bit. Now, mapping through the digitalization system is only a 

dream and a project on paper, but the combined forces and knowledge will not make the result 

wait, and imaginary dreams will necessarily become real. 
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ʉʠʣʦʚʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʩ ʨʘʙʦʯʠʤ ʥʘʧʨʷʞʝʥʠʝʤ 6õ35 ʢɺ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʤʘʩʩʦʚʳʤʠ ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʙʳʪʦʚʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʆʜʥʠʤ ʠʟ 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʡ ʥʘʜʝʞʥʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʥʘ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ ʧʦʜʩʪʘʥʮʠʡ ʩʠʩʪʝʤ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʦʙʦʩʥʦʚʘʥʠʷ ʝʝ ʚʥʝʜʨʝʥʠʷ ʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʜʩʪʘʥʮʠʷ35/10 ʢɺ çʍʦʤʫʪʦʚʦè, ʨʘʩʧʦʣʦʞʝʥʥʘʷ 

ʚ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʜʣʷ ʧʦʜʩʪʘʥʮʠʠ çʍʦʤʫʪʦʚʦè ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ 

ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ TDM-35 ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

10-35 ʢɺ, ʚʳʧʫʩʢʘʝʤʦʡ ʢʦʤʧʘʥʠʝʡ ʆʆʆ çɼʠʤʨʫʩè [1]. ʊʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʧʨʝʜʣʘʛʘʝʤʦʡ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʩʠʣʦʚʳʭ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ TDM-35 ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1-ʊʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ  

ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚTDM-35[1] 

ʅʦʤʝʨ ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

1 ʅʘʧʨʷʞʝʥʠʝ ɺʅ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʢɺ 10 õ 35 

2 ɺʝʣʠʯʠʥʘ ʪʦʢʘ ʥʘʛʨʫʟʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ (ʚ ʮʝʧʠ ʊʊ), ɸ 0 õ 5 

3 ɺʳʭʦʜʥʦʝ (ʚʭʦʜʥʦʝ) ʥʘʧʨʷʞʝʥʠʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ɺ (AC) 110/220 

4 ɼʠʘʧʘʟʦʥ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʙʘʢʘ, ʛʨʘʜ -40 õ +125 

5 ɺʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʚ ʤʘʩʣʝ ʙʘʢʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 0,63 õ 63,69 

6 ɺʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʚ ʪʚʝʨʜʦʡ ʠʟʦʣʷʮʠʠ, % 0 õ 10 

7 ɼʠʘʧʘʟʦʥ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʨʘʟʨʷʜʥʳʭ ʠʤʧʫʣʴʩʦʚ, dBm -60 õ -8 

https://play.google.com/store/apps/details?id=com.banyannation.mappr&amp;hl=en_IN&amp;gl=US
https://play.google.com/store/apps/details?id=com.banyannation.mappr&amp;hl=en_IN&amp;gl=US
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https://www.scopus.com/authid/detail.uri?authorId=57210158990
https://www.scopus.com/authid/detail.uri?authorId=57211507550
https://www.scopus.com/authid/detail.uri?authorId=57208315371
https://www.scopus.com/authid/detail.uri?authorId=57208319980
https://www.scopus.com/authid/detail.uri?authorId=57208315367
https://www.scopus.com/authid/detail.uri?authorId=57208319980
https://www.scopus.com/authid/detail.uri?authorId=57211214896
https://www.scopus.com/authid/detail.uri?authorId=57211217969
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8 ɼʠʘʧʘʟʦʥ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʚʠʙʨʘʮʠʠ ʚ ʙʘʢʝ, ɻʮ 10 õ 1000 

9 ʋʨʦʚʝʥʴ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ ʫʨʦʚʥʷ ʤʘʩʣʘ ʚ ʙʘʢʝ, ʤʤ Ñ20 

10 ʈʘʟʤʝʨʳ ʢʦʨʧʫʩʘ ʧʨʠʙʦʨʘ ʜʣʷ ʵʣʝʢʪʨʦʥʠʢʠ ʐ*ɻ*ɺ, ʤʤ 400*200*170 

11 ʄʘʩʩʘ ʧʨʠʙʦʨʘ ʚ ʩʙʦʨʝ, ʢʛ 2,5 

12 ʈʘʟʤʝʨʳ ʢʦʨʧʫʩʘ ʩ ʚʩʪʨʦʝʥʥʳʤʠ ʜʘʪʯʠʢʘʤʠ D*H, ʤʤ 30*250 

13 ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʛʨʘʜ -40 õ +85 

14 ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ, ɺ (AC) 110õ240 

15 ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, ʥʝ ʙʦʣʝʝ, ɺʪ 5 

 

ɺ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʜʠʘʛʥʦʩʪʠʢʠ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ TDM-35 ʙʳʣ ʧʦʣʦʞʝʥ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʦʜʫʣʴʥʳʡ 

ʧʨʠʥʮʠʧ: ʦʪʜʝʣʴʥʳʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʤʦʜʫʣʴ ʩ ʥʘʙʦʨʦʤ ʜʘʪʯʠʢʦʚ, ʨʝʘʣʠʟʫʶʱʠʡ ʦʜʠʥ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʜʣʷ ʚʩʝʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʆʩʥʦʚʦʡ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʦʪʜʝʣʴʥʳʭ 

ʤʦʜʫʣʝʡ ʷʚʣʷʝʪʩʷ ʦʙʱʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʰʠʥʘ, ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʚʩʝ ʤʦʜʫʣʠ, 

ʧʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ. ɺʩʝ ʤʦʜʫʣʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʟʘʱʠʪʥʦʤ ʰʢʘʬʫ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʤʦʥʪʠʨʦʚʘʪʴ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʷʜʦʤ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ, ʫʤʝʥʴʰʘʷ ʜʣʠʥʫ ʩʠʛʥʘʣʴʥʳʭ ʢʘʙʝʣʝʡ. ɺ ʰʢʘʬʫ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ 

ʧʦʜʦʛʨʝʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚ ʰʢʘʬʫ ʤʦʥʪʠʨʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʦʜʦʛʨʝʚʘ, ʠʣʠ ʢʦʥʜʠʮʠʦʥʝʨ. ɺʩʝ 

ʤʦʜʫʣʠ ʩʠʩʪʝʤʳ TDM-35 ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʨʘʙʦʪʫ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 

40Áʉ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʦʜʦʛʨʝʚʘ [1].  

ɺʩʝ ʦʩʥʦʚʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʦʜʫʣʠ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʜʠʘʛʥʦʩʪʠʢʠ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ TDM-35 ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2. ʌʫʥʢʮʠʠ ʦʩʥʦʚʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ 

TDM -35 [1] 

ʄʘʨʢʘ 

ʤʦʜʫʣʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʤʦʜʫʣʷ 
ʌʫʥʢʮʠʠ ʤʦʜʫʣʷ 

PS ɹʣʦʢ ʧʠʪʘʥʠʷ 
ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʤʦʜʫʣʝʡ ʩʠʩʪʝʤʳ 

TDM ʠ ʧʝʨʚʠʯʥʳʭ ʜʘʪʯʠʢʦʚ 

ʄ0 ɻʣʘʚʥʳʡ ʤʦʜʫʣʴ 

ɻʣʘʚʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʠ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ TDM. ʆʥ 

ʫʧʨʘʚʣʷʝʪ ʨʘʙʦʪʦʡ ʚʩʝʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ, 

ʩʦʙʠʨʘʝʪ ʩ ʥʠʭ ʠʥʬʦʨʤʘʮʠʶ ʠ ʧʝʨʝʜʘʝʪ ʝʝ ʥʘ ʫʨʦʚʝʥʴ 

ɸʈʄ ʧʦʜʩʪʘʥʮʠʠ 

ʄ3 ʄʦʥʠʪʦʨ ʚʚʦʜʦʚ 

ʄʦʥʠʪʦʨʠʥʛ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ 

ʚʚʦʜʦʚ. ʂʦʥʪʨʦʣʴ ʚʝʣʠʯʠʥʳ ʪʦʢʘ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʝʤʢʦʩʪʠ 

C1, ʨʘʩʯʝʪ ʪʘʥʛʝʥʩʘ ʫʛʣʘ ʧʦʪʝʨʴ (ʘʙʩʦʣʶʪʥʦʛʦ ʠʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ) 

ʄ4 ʄʦʥʠʪʦʨ ʏʈ (ɺʏ) 

ʄʦʜʫʣʴ ʨʝʛʠʩʪʨʘʮʠʠ ʯʘʩʪʠʯʥʳʭ ʨʘʟʨʷʜʦʚ ʚ ʜʠʘʧʘʟʦʥʝ 

ʯʘʩʪʦʪ 0,1 õ 30,0 ʄɻʮ. ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʧʫʣʴʩʦʚ 

ʏʈ, ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ ʜʝʬʝʢʪʘ ʚ ʠʟʦʣʷʮʠʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

ʄ5 ʄʦʥʠʪʦʨ ʈʇʅ 
ʄʦʜʫʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʈʇʅ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 



IV ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʥʢʫʨʩ ʩʪʫʜʝʥʯʝʩʢʠʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ  

ʨʘʙʦʪ ʧʦ ʵʢʦʥʦʤʠʢʝ 
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ʂʦʥʪʨʦʣʠʨʫʝʪ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʤʫʪʘʮʠʡ ʧʦ ʩʪʫʧʝʥʷʤ ʠ 

ʧʨʦʮʝʩʩ ʢʦʤʤʫʪʘʮʠʠ. 

ʄ8 
ʈʝʛʠʩʪʨʘʪʦʨ 

ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ 

ʄʦʜʫʣʴ ʨʝʛʠʩʪʨʘʮʠʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʠʤʧʫʣʴʩʥʳʭ 

ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ ʚ ʩʝʪʠ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʜʦ 10,0 ʄɻʮ. 

ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

ʄ10 ʄʦʥʠʪʦʨ Zk 

ʄʦʜʫʣʴ ʨʝʛʠʩʪʨʘʮʠʠ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ ʧʝʨʚʠʯʥʦʡ ʠ 

ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʦʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʘ Zk, ʦʮʝʥʠʚʘʶʱʝʛʦ ʥʘʣʠʯʠʝ 

ʠʟʤʝʥʝʥʠʡ ʬʦʨʤʳ ʦʙʤʦʪʦʢ. 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʧʦʤʠʤʦ ʙʦʣʴʰʦʛʦ ʨʷʜʘ ʬʫʥʢʮʠʡ ʧʨʦʚʦʜʥʦʡ ʤʦʥʪʘʞ ʧʨʠ 

ʫʩʪʘʥʦʚʢʝ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ TDM-35 ʥʝ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ.  

ʇʦʩʢʦʣʴʢʫ ʚʩʝ ʦʩʥʦʚʥʳʝ ʜʘʪʯʠʢʠ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ 

ʦʙʱʠʡ ʙʣʦʢ, ʢʦʪʦʨʳʡ ʚʚʦʜʠʪʩʷ ʚ ʤʘʩʣʦ ʙʘʢʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘ ʵʪʘʧʝ ʤʦʥʪʘʞʘ, ʢ 

ʠʟʤʝʨʠʪʝʣʴʥʦʤʫ ʧʨʠʙʦʨʫ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ ʯʝʪʳʨʝ ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ [1]. 

ʉʪʦʠʤʦʩʪʴ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3.  ʇʝʨʝʯʝʥʴ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ ʩʠʩʪʝʤʳ TDM -35 [2] 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ ʂʦʣʠʯʝʩʪʚʦ 
ʉʪʦʠʤʦʩʪʴ, ʪʳʩ. ʨʫʙ 

ʝʜʠʥʠʮʳ ʚʩʝʛʦ 

ɹʣʦʢ ʧʠʪʘʥʠʷ 2 50 100 

ɻʣʘʚʥʳʡ ʤʦʜʫʣʴ 2 170 340 

ʄʦʥʠʪʦʨ ʚʚʦʜʦʚ 2 210 420 

ʄʦʥʠʪʦʨ ʨʝʛʠʩʪʨʘʮʠʠ ʯʘʩʪʠʯʥʳʭ ʨʘʟʨʷʜʦʚ  2 150 300 

ʄʦʥʠʪʦʨ ʈʇʅ 2 160 320 

ʈʝʛʠʩʪʨʘʪʦʨ ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ 2 160 320 

ʄʦʥʠʪʦʨ ʨʝʛʠʩʪʨʘʮʠʠ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ 2 250 500 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 1 50 50 

ʅʘʙʦʨ ʚʩʝʭ ʜʘʪʯʠʢʦʚ 2 50 100 

ʐʢʘʬ ʜʣʷ ʤʦʜʫʣʝʡ 2 10 20 

ʀʪʦʛʦ 17 1260 2470 

ʂʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ, ʜʦʩʪʘʚʢʫ ʠ ʤʦʥʪʘʞ ʢʦʤʧʣʝʢʪʫʶʱʠʭ 

ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ TDM-

35(ʂʚ)ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʭʦʜʦʚ: 

ʂɺ= ʎ + ʄ + ʊɿ (1) 

ʛʜʝ ʎ - ʮʝʥʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʳʩ. ʨʫʙ.; ʄ ï ʟʘʪʨʘʪʳ ʥʘ ʤʦʥʪʘʞ, ʪʳʩ. ʨʫʙ.;ʊɿ ï ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʟʘʪʨʘʪʳ (ʩʦʩʪʘʚʣʷʶʪ 7% ʦʪ ʮʝʥʳ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ [1]), ʪʳʩ. ʨʫʙ. 

ʊʘʢ ʢʘʢ ʥʘ ʧʦʜʩʪʘʥʮʠʷʭ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʜʚʘ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʜʣʷ 

ʥʘʜʸʞʥʦʩʪʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʪʦʠʤʦʩʪʴ ʜʚʫʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ ʩʠʩʪʝʤʳ TDM-35 ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʜʚʫʭ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʩʪʦʠʤʦʩʪʴʶ 

1210 ʪʳʩ. ʨʫʙ. ʢʘʞʜʳʡ [2]: 

2470501210*2 =+=ʎ ʪʳʩ. ʨʫʙ. 

ʊʨʘʥʩʧʦʨʪʥʳʝ ʟʘʪʨʘʪʳ (ʊɿ) ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

100

7ʎ
ʊɿ= (2) 

ʛʜʝ 7- ʧʨʦʮʝʥʪ ʦʪʯʠʩʣʝʥʠʡ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʟʘʪʨʘʪʳ, ʧʨʠʥʠʤʘʝʪʩʷ ʩʦʛʣʘʩʥʦ [1]. 



IV ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʥʢʫʨʩ ʩʪʫʜʝʥʯʝʩʢʠʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ  

ʨʘʙʦʪ ʧʦ ʵʢʦʥʦʤʠʢʝ 
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173
100

24707
=

Ö
=ʊɿ ʪʳʩ. ʨʫʙ. 

ɿʘʪʨʘʪʳ ʥʘ ʤʦʥʪʘʞ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʎkʄ M Ö=  (3) 

ʛʜʝ Mk - ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʥʪʘʞʘ, ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 0,2 ʩʦʛʣʘʩʥʦ [1]; 

49424702,0 =Ö=ʄ ʪʳʩ. ʨʫʙ. 

ʂɺ=2470+173+494=3137 ʪʳʩ. ʨʫʙ. 

ʈʘʩʯʝʪ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ, ʜʦʩʪʘʚʢʫ ʠ ʤʦʥʪʘʞ ʢʦʤʧʣʝʢʪʫʶʱʠʭ 

ʩʠʩʪʝʤʳ TDM-35ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4 ï ʂʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ, ʜʦʩʪʘʚʢʫ ʠ ʤʦʥʪʘʞ  

ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʩʠʩʪʝʤʳ TDM -35 

ʇʦʢʘʟʘʪʝʣʠ ʂʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ 

ʎʝʥʘ ʧʨʠʦʙʨʝʪʝʥʠʷ, ʪʳʩ. ʨʫʙ. 2540 

ʈʘʩʭʦʜʳ ʥʘ ʜʦʩʪʘʚʢʫ, ʪʳʩ. ʨʫʙ. 173 

ɿʘʪʨʘʪʳ ʥʘ ʤʦʥʪʘʞ, ʪʳʩ. ʨʫʙ. 494 

ʀʪʦʛʦ ʟʘʪʨʘʪ, ʪʳʩ. ʨʫʙ. 3173 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ (ʕɿ) ʫʯʠʪʳʚʘʶʪ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ ʦʪʯʠʩʣʝʥʠʷ, ʨʘʩʭʦʜʳ 

ʥʘ ʨʝʤʦʥʪ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʧʨʦʯʠʝ ʟʘʪʨʘʪʳ ʠ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ 

ʦʙʩʣʫʞʠʚʘʶʱʝʤʫ ʧʝʨʩʦʥʘʣʫ 

ʕ=ɿʇ+ɸ+ʊ+ʇʟ(4) 

ʛʜʝ ɿʇ- ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʦʙʩʣʫʞʠʚʘʶʱʝʤʫ ʧʝʨʩʦʥʘʣʫ, ʪʳʩ. ʨʫʙ.;ɸ- ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ 

ʦʪʯʠʩʣʝʥʠʷ, ʪʳʩ. ʨʫʙ.;ʊ- ʩʪʦʠʤʦʩʪʴ ʪʝʢʫʱʝʛʦ ʨʝʤʦʥʪʘ, ʪʳʩ. ʨʫʙ.;ʇʟ- ʧʨʦʯʠʝ ʟʘʪʨʘʪʳ, ʪʳʩ. 

ʨʫʙ. 

ɸʤʦʨʪʠʟʘʮʠʦʥʥʳʝ ʦʪʯʠʩʣʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ɸ= ʂʚ / ʉʇʀ           (5) 

ʛʜʝʉʇʀ ï ʩʨʦʢ ʧʦʣʝʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʢʪʘ, ʣʝʪ [1] 

ɸ= = 158,7 ʪʳʩ. ʨʫʙ. 

ɿʘʪʨʘʪʳ ʥʘ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ (ʊʈ) ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ (ʊʆ) ʠ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

ʊʈ=ʅʊʈÖʂʚ (6) 

ʊʆ=ʅʊʆÖʂʚ(7) 

ʛʜʝʅʊʈʠ ʅʊʆ ʥʦʨʤʘ ʦʪʯʠʩʣʝʥʠʡ ʥʘ ʪʝʭʥʠʯʝʩʢʠʡ ʨʝʤʦʥʪ (2%) ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

(1%) [1] 

ʊʈ=0,02Ö3173=63,5 ʪʳʩ. ʨʫʙ 

ʊʆ=0,01Ö3173=31,7 ʪʳʩ. ʨʫʙ 

ɼʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ TDM-35 ʪʨʝʙʫʝʪʩʷ 1 ʵʣʝʢʪʨʦʤʦʥʪʝʨ 6-ʦʛʦ 

ʨʘʟʨʷʜʘ. ʀʥʬʦʨʤʘʮʠʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʩʪʫʧʘʝʪ ʥʘ ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʞʝʥʝʨʘ-ʜʠʩʧʝʪʯʝʨʘ, ʢʦʪʦʨʳʡ ʚ ʩʣʫʯʘʠ ʦʪʢʣʦʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʥʦʨʤʳ ʥʘʧʨʘʚʣʷʝʪ 

ʵʣʝʢʪʨʦʤʦʥʪʸʨʘ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ [1]. 

ʈʘʩʩʯʠʪʘʝʤ ʛʦʜʦʚʦʡ ʬʦʥʜ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ (ɿʇ). ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʚʢʣʶʯʘʝʪ 

ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʧʦ ʪʨʫʜʦʚʦʤʫ ʜʦʛʦʚʦʨʫ, ʜʦʧʣʘʪʳ, ʥʘʜʙʘʚʢʠ ʠ ʦʪʯʠʩʣʝʥʠʷ ʥʘ ʟʘʨʘʙʦʪʥʫʶ 

ʧʣʘʪʫ: 

ɿʇʛ=ɿʪ+ɿʜ+ɿʧ+ɿʦ+ʅʟ   (8) 

ʛʜʝ ɿʪ - ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʧʦ ʪʨʫʜʦʚʦʤʫ ʜʦʛʦʚʦʨʫ, ʪʳʩ. ʨʫʙ.; ɿʜ - ʜʦʧʣʘʪʘ ʟʘ ʙʝʟʘʚʘʨʠʡʥʫʶ 

ʨʘʙʦʪʫ, ʪʳʩ. ʨʫʙ.;ɿʧ - ʧʨʝʤʠʘʣʴʥʳʝ, ʪʳʩ. ʨʫʙ.;ɿʦ - ʦʪʧʫʩʢʥʳʝ, ʪʳʩ. ʨʫʙ.;ʅʟ - ʦʪʯʠʩʣʝʥʠʷ ʥʘ 

ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ, ʪʳʩ. ʨʫʙ 
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ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ (ʧʦ ʜʘʥʥʳʤ ʬʠʣʠʘʣʘ ʇɸʆ çʈʦʩʩʝʪʠ-ʎʝʥʪʨè-çʆʨʸʣʵʥʝʨʛʦè) 

ʵʣʝʢʪʨʦʤʦʥʪʝʨʘ 6-ʦʛʦ ʨʘʟʨʷʜʘ ʧʦ ʜʦʛʦʚʦʨʫ ʟʘ ʤʝʩʷʮ ʨʘʚʥʘ 24000 ʨʫʙʣʝʡ.ʆʧʨʝʜʝʣʠʤ 

ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʟʘ ʛʦʜ: 

12Ö= ʤɿʪɿʪ                       (9) 

2881224000 =Ö=ɿʪ ʪʳʩ. ʨʫʙ. 

ɼʦʧʣʘʪʘ ʟʘ ʙʝʟʘʚʘʨʠʡʥʫʶ ʨʘʙʦʪʫ ʧʦ ʜʘʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷ - 20% ʦʪ ɿm: 

58100/20288 =Ö=ɿʜ ʪʳʩ. ʨʫʙ. 

ʅʘʯʠʩʣʝʥʠʝ ʧʨʝʤʠʘʣʴʥʳʭ ʧʦ ʜʘʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷ 70% ʦʪ ɿm: 

202100/70768 =Ö=ɿʧ ʪʳʩ. ʨʫʙ. 

ʈʘʩʩʯʠʪʘʝʤ ʦʪʧʫʩʢʥʳʝ ʠʟ ʨʘʩʯʝʪʘ 8,57% (ʧʦ ʜʘʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷ) ʦʪ ʛʦʜʦʚʦʛʦ ʬʦʥʜʘ 

ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʚʢʣʶʯʘʷ ʜʦʧʣʘʪʫ ʠ ʧʨʝʤʠʶ:  

( )
47

100

57,820258288
=

Ö++
=ɿʦ ʪʳʩ. ʨʫʙ. 

ʆʪʯʠʩʣʝʥʠʷ ʥʘ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

100

2,30 ä ÖÖÖ
=

ɿʧɿʜɿʪ
ʅʟ ,                  (10) 

ʛʜʝ 30,2 - ʧʨʦʮʝʥʪ ʦʪʯʠʩʣʝʥʠʡ (ʧʦ ʜʘʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷ). 

( )
165

100

2,3020258288
=

Ö++
=ʅʟ ʪʳʩ. ʨʫʙ. 

ɿʇʛ = 288 + 58 + 202 +47 + 165 = 760 ʪʳʩ.ʨʫʙ 

ʆʧʣʘʪʘ ʟʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʠʩʪʝʤʳ TDM-35 ʚʳʯʠʩʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮ. 

100

ʋɽʕɿʇʛ
ɿʇ

Ö
= ,                    (11) 

ʛʜʝ ʋɽʕ - ʫʩʣʦʚʥʳʝ ʝʜʠʥʠʮʳ (ʋɽʕ=0,1 [1]);100 - ʥʦʨʤʘʪʠʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮ ʥʘ ʦʜʥʦʛʦ 

ʨʘʙʦʪʥʠʢʘ ʚ ʛʦʜ. 

76,0
100

1,0760
=

Ö
=ɿʇ ʪʳʩ. ʨʫʙ. 

ʇʨʦʯʠʝ ʟʘʪʨʘʪʳ (ʇɿ) ʩʦʩʪʘʚʣʷʶʪ 10% ʦʪ ʩʫʤʤʳ ʟʘʪʨʘʪ ʥʘ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ 

ʦʪʯʠʩʣʝʥʠʷ, ʨʘʩʭʦʜʦʚ ʥʘ ʨʝʤʦʥʪ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ 

ʦʙʩʣʫʞʠʚʘʶʱʝʤʫ ʧʝʨʩʦʥʘʣʫ: 

100

10ä Ö
=

ɸʊɿʇ
ʇʟ ,           (12) 

( )
5,25

100

1076,07,315,637,158
=

Ö+++
=ʇʟ ʪʳʩ. ʨʫʙ. 

ʕ=158,7+63,5+31,7+0,76+25,5=280,2 ʪʳʩ. ʨʫʙ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʩʚʝʜʝʤ ʚ ʪʘʙʣʠʮʫ 5 

ʊʘʙʣʠʮʘ 5 ï ɻʦʜʦʚʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ 

ʇʦʢʘʟʘʥʠʷ ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ 

ɸʤʦʨʪʠʟʘʮʠʦʥʥʦʝ ʦʪʯʠʩʣʝʥʠʝ, ʪʳʩ. ʨʫʙ. 158,7 

ʉʪʦʠʤʦʩʪʴ ʪʝʢʫʱʝʛʦ ʨʝʤʦʥʪʘ, ʪʳʩ. ʨʫʙ. 63,5 

ʉʪʦʠʤʦʩʪʴ ʪʝʢʫʱʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʪʳʩ. ʨʫʙ. 31,7 

ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʦʙʩʣʫʞʠʚʘʶʱʝʤʫ ʧʝʨʩʦʥʘʣʫ, ʪʳʩ. ʨʫʙ. 0,76 

ʇʨʦʯʠʝ ʟʘʪʨʘʪʳ, ʪʳʩ. ʨʫʙ. 25,5 

ʀʪʦʛʦ 280,2 
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ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʨʘʩʩʯʠʪʘʪʴ ʩʫʤʤʫ ʦʙʱʝʛʦ ʫʱʝʨʙʘ ʥʘ ʧʦʜʩʪʘʥʮʠʠ, ʢʦʪʦʨʳʡ 

ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʥʝʜʦʦʪʧʫʩʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʩʪʦʠʤʦʩʪʠ ʥʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

ʆʧʨʝʜʝʣʠʤ ʦʙʱʠʡ ʫʱʝʨʙ (ʋʦ)ʧʦ ʬʦʨʤʫʣʝ: 

ʋʦ=ʋʥ.+ɻ ʋʪ   (13) 

ʛʜʝ ʋʥ.ʵ-ʫʱʝʨʙ ʦʪ ʥʝʜʦʦʪʧʫʩʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; ʋʪ-ʫʱʝʨʙ ʦʪ ʚʳʰʝʜʰʝʛʦ ʠʟ ʩʪʨʦʷ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ; 

ʈʘʩʩʯʠʪʘʝʤ ʩʪʦʠʤʦʩʪʴ ʫʱʝʨʙʘ ʦʪ ʚʥʝʟʘʧʥʦʛʦ ʧʨʝʢʨʘʱʝʥʠʷ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʠʪʘʶʱʠʭʩʷ ʦʪ ʇʉ 35/10 ʢɺ çʍʦʤʫʪʦʚʦè. ʇʦ ʜʘʥʥʳʤ [3] ʩʨʝʜʥʝʝ ʚʨʝʤʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʦʩʣʝ ʦʪʢʘʟʘ ʨʘʚʥʷʝʪʩʷ 80 ʯ. ʕʪʦ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʟʘʤʝʥʳ ʦʜʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʧʦʩʣʝ ʝʛʦ ʦʪʢʘʟʘ. 

ʋʱʝʨʙ ʦʪ ʥʝʜʦʦʪʧʫʩʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ: 

ʎʪtʋʈʋʦ ʦ Ö+ÖÖ= 2 ,              (14) 

ʛʜʝ ʋʦ ï ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʱʝʨʙʘ ʦʪ ʥʝʜʦʦʪʧʫʩʢʘ 1ʢɺʪ/ʯ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, )/(.300 ʯʢɺʪʨʫʙʋʦ Ö=  [4]; t ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʩʫʪʩʪʚʠʷ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʯ;ʈ ï ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, ʦʪʢʣʶʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʢʘʟʘ ʦʜʥʦʛʦ 

ʠʟ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʢɺʪ; ʎʪ-ʮʝʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʪʳʩ. ʨʫʙ. 

ɿʥʘʯʝʥʠʝ ʈ ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʦʨʤʫʣʝ: 

ʩʦʪʢʣ ʂSʈ ÖÖ= jcos ,     (15) 

ʛʜʝ ʂʩ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʧʨʦʩʘ (ʦʜʥʦʚʨʝʤʝʥʥʦʩʪʠ), ʧʨʠʥʠʤʘʝʤ ʨʘʚʥʳʤ 0,6 [5]. 

ʄɺʪ4,10,60,85107,2 6 =ÖÖÖ=ʈ  

ʉʪʦʠʤʦʩʪʴ ʦʙʱʝʛʦ ʫʱʝʨʙʘ 

3940029002803001400 =Ö+ÖÖ=ʋʦ ʪʳʩ. ʨʫʙ. 

ʊʦʛʜʘ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʫʱʝʨʙ ʦʪ ʥʝʜʦʦʪʧʫʩʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦʪʨʝʙʠʪʝʣʷʤ ʩʦʩʪʘʚʠʪ: 

ʋʩʨ = wĀʋʦ   (16) 

ʋʩʨ = 0,02Ā39400 =788 ʪʳʩ. ʨʫʙ. 

ʛʜʝ:w ï ʧʘʨʘʤʝʪʨ ʧʦʪʦʢʘ ʦʪʢʘʟʦʚ, ʨʘʟ/ʛʦʜ (ʩʢʦʣʴʢʦ ʨʘʟ ʚ ʛʦʜ ʦʪʢʣʶʯʘʝʪʩʷ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨ)(w=0,02) [3]; 

ʉʫʤʤʘʨʥʳʡ ʛʦʜʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʨʘʚʝʥ: 

ʕʌ=ʋʩʨ ï ʕ                   (17) 

ʕʌ = 788 ï280,2 =507,8ʪʳʩ. ʨʫʙ. 

ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʦʨʤʫʣʝ: 

ʕʌ

ʂɺ
ʊʂ= ,(18) 

ʛʦʜʘʊʂ 2,6
8,507

3173
==

 
ʇʨʦʠʟʚʝʜʝʤ ʨʘʩʯʝʪ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ ʧʦ ʬʦʨʤʫʣʝ: 

ʕʂɺɽʥʇɿ +Ö= ,    (19) 

ʛʜʝ ɽʅ ï ʥʦʨʤʘʪʠʚʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ (ɽʅ=0,12) [6]. 

6,8888,507317312,0 =+Ö=ʇɿ ʪʳʩ. ʨʫʙ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʈɿ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʦʨʤʫʣʝ: 

ʂɺ

ʕʌ
ɽʬ= ,(20) 
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8,507
==ʬɽ  

ʊʘʢ ʢʘʢ ɽʬ>ɽʥ, ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʠʩʪʝʤʳ TDM-35 ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʤʘʩʣʦʥʘʧʦʣʥʝʥʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʵʬʬʝʢʪʠʚʥʳ. 

ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ TDM-35 ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʘ ʧʦʜʩʪʘʥʮʠʠ 35/10 ʢɺ çʍʦʤʫ-

ʪʦʚʦè ʦʪʨʘʟʠʤ ʚ ʪʘʙʣʠʮʝ 6. 

ʊʘʙʣʠʮʘ 6 ï ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ TDM-35 

ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ  

ʥʘ ʧʦʜʩʪʘʥʮʠʠ 35/10 ʢɺ çʍʦʤʫʪʦʚʦè 

ʇʦʢʘʟʘʪʝʣʠ ɿʥʘʯʝʥʠʷ 

ʂʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ, ʪʳʩ. ʨʫʙ. 3173 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ, ʪʳʩ. ʨʫʙ. 280,2 

ʇʨʠʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʪʳʩ. ʨʫʙ. 888,6 

ɻʦʜʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʪʳʩ. ʨʫʙ. 507,8 

ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, ʣʝʪ 6,2 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ 0,16 

ɻʦʜʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ TDM-35 ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʘ ʧʦʜʩʪʘʥʮʠʠ 35/10 ʢɺ çʍʦʤʫʪʦʚʦè 

ʩʦʩʪʘʚʠʪ 507,8 ʪʳʩ. ʨʫʙ., ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ï 6,2 ʣʝʪ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ï 0,16, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʝʪ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʝʝ 

ʚʥʝʜʨʝʥʠʷ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ TDM-35 ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʘ ʧʦʜʩʪʘʥʮʠʠ 35/10 ʢɺ çʍʦʤʫʪʦʚʦè 

ʧʦʟʚʦʣʠʪ ʫʜʘʣʝʥʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ: ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, 

ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʚ ʤʘʩʣʝ ʠ ʚ ʪʚʝʨʜʦʡ ʠʟʦʣʷʮʠʠ ʦʙʤʦʪʦʢ, ʫʨʦʚʝʥʴ ʤʘʩʣʘ ʚ ʙʘʢʝ, ʩʦʩʪʦʷʥʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʚʠʙʨʘʮʠʠ, ʧʦʣʦʞʝʥʠʝ ʈʇʅ, ʬʠʢʩʠʨʦʚʘʪʴ ʙʨʦʩʢʠ ʪʦʢʦʚ ʠ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʦʙʤʦʪʢʘʭ. ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʣʫʯʰʠʪʴ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʥʫʞʜʳ. 
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ʆʨʛʘʥʠʟʘʮʠʷ ʬʦʨʤʠʨʫʝʪ ʦʩʥʦʚʫ ʤʠʨʘ ʤʝʥʝʜʞʝʨʦʚ, ʦʥʘ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʝʥʝʜʞʤʝʥʪʘ. ʆʧʨʝʜʝʣʝʥʥʘʷ ʛʨʫʧʧʘ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʷʜʫ 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʯʪʦʙʳ ʩʯʠʪʘʪʴʩʷ ʦʨʛʘʥʠʟʘʮʠʝʡ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

1. ʇʨʠʩʫʪʩʪʚʠʝ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʚʫʭ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʯʘʩʪʴʶ ʵʪʦʡ 

ʛʨʫʧʧʳ. 

2. ʅʘʣʠʯʠʝ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʥʦʡ ʮʝʣʠ (ʪ.ʝ. ʞʝʣʘʝʤʦʛʦ ʢʦʥʝʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʣʠ 

ʨʝʟʫʣʴʪʘʪʘ), ʢʦʪʦʨʘʷ ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʦʙʱʘʷ ʜʣʷ ʚʩʝʭ ʯʣʝʥʦʚ ʵʪʦʡ ʛʨʫʧʧʳ. 

3. ʇʨʠʩʫʪʩʪʚʠʝ ʯʣʝʥʦʚ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʥʘʤʝʨʝʥʥʦ ʩʦʪʨʫʜʥʠʯʘʶʪ ʚ ʜʦʩʪʠʞʝʥʠʠ 

ʟʥʘʯʠʤʦʡ ʮʝʣʠ ʜʣʷ ʚʩʝʭ [1]. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ ð ʵʪʦ ʥʘʙʦʨ ʮʝʥʥʦʩʪʝʡ, ʦʙʳʯʘʝʚ, ʪʨʘʜʠʮʠʡ, ʥʦʨʤ, 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʥʠʢʘʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʟʘʚʠʩʠʪ, 

ʚ ʢʘʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʟʚʠʚʘʝʪʩʷ ʯʝʣʦʚʝʢ: ʚ ʧʦʟʠʪʠʚʥʦʤ (ʠʜʝʪ ʣʠʯʥʦʩʪʥʳʡ ʨʦʩʪ) ʠʣʠ 

ʥʝʛʘʪʠʚʥʦʤ (ʣʠʯʥʦʩʪʥʳʡ ʨʦʩʪ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ). ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʠ ʥʘ ʤʦʪʠʚʘʮʠʶ ʠʥʜʠʚʠʜʘ. ɽʩʣʠ ʝʤʫ ʢʦʤʬʦʨʪʥʦ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʦ ʠ 

ʦʪʜʘʯʘ ʦʪ ʪʘʢʦʛʦ ʨʘʙʦʪʥʠʢʘ ʙʫʜʝʪ ʚʳʰʝ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʢʫʣʴʪʫʨʫ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ 

ʢʦʤʧʦʟʠʮʠʶ ʮʝʥʥʦʩʪʝʡ, ʪʦʯʝʢ ʟʨʝʥʠʷ, ʦʞʠʜʘʥʠʡ, ʚʝʨʦʚʘʥʠʡ, ʪʨʘʜʠʮʠʡ ʠ ʥʦʨʤ ʧʦʚʝʜʝʥʠʷ, 

ʧʨʠʥʠʤʘʝʤʳʭ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʯʣʝʥʦʚ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʂʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʛʣʦʙʘʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʡ ʤʝʥʝʜʞʤʝʥʪʘ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ ʚʩʝ ʯʘʱʝ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʜʤʝʪʦʤ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ ʧʦ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʦʩʴ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʙʘʟʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʥʝ ʧʦʣʥʦʩʪʴʶ, ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʠʟʥʘʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ 

ʠʟʫʯʝʥʠʷ ʢʫʣʴʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʠ, ʥʘʢʦʥʝʮ, ʩʫʱʝʩʪʚʫʝʪ ʫʛʨʦʟʘ ʪʦʛʦ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʠʟʫʯʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʨʘʤʢʘʭ 

ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʨʝʦʜʦʣʝʥʠʶ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʥʘ ʨʷʜ ʚʘʞʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʨʛʘʥʠʟʘʮʠʠ. ʀʟʥʘʯʘʣʴʥʦ ʠʥʪʝʨʝʩ 

ʢ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʝ ʙʳʣ ʚʳʟʚʘʥ ʚʦʧʨʦʩʦʤ ʦ ʪʦʤ, ʯʪʦ ʠʤʝʥʥʦ ʧʦʟʚʦʣʷʝʪ 

ʢʨʫʧʥʝʡʰʠʤ ʘʤʝʨʠʢʘʥʩʢʠʤ ʢʦʨʧʦʨʘʮʠʷʤ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʫʩʧʝʰʥʳʤʠ. 

ɿʘʨʫʙʝʞʥʳʝ ʫʯʝʥʳʝ ʫʞʝ ʜʘʚʥʦ ʠʟʫʯʘʶʪ ʚʣʠʷʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʥʘ 

ʨʘʟʚʠʪʠʝ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʡ. ɸʤʝʨʠʢʘʥʮʳ ʊ. ʇʠʪʝʨʩ ʠ ʈ. ʋʦʪʝʨʤʘʥ, ʚʳʜʝʣʠʣʠ 

ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʫʩʧʝʭʫ (ʨʠʩʫʥʦʢ 1) [2]. ʉʝʡʪ 

ʩʦʟʜʘʣ ʤʦʜʝʣʴ ʚʣʠʷʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʚ ʢʦʪʦʨʦʡ ʦʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʣʠʷʥʠʝ 

ʢʫʣʴʪʫʨʳ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʞʠʟʥʴ ʯʝʨʝʟ ʰʝʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʚʳʜʝʣʷʷ ʜʚʘ ʫʨʦʚʥʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ:  

1) ʧʦʚʝʨʭʥʦʩʪʥʳʡ - ʚʢʣʶʯʘʝʪ ʦʙʨʘʟʮʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ: ʧʨʠʥʷʪʠʝ 

ʨʝʰʝʥʠʡ; ʢʦʥʪʨʦʣʴ; ʢʦʤʤʫʥʠʢʘʮʠʷ;  
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2) ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʳʡ - ʩʦʩʪʦʠʪ ʠʟ ʮʝʥʥʦʩʪʝʡ: ʧʨʝʜʘʥʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ; ʚʦʩʧʨʠʷʪʠʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʨʝʜʳ; ʦʧʨʘʚʜʘʥʠʝ ʩʚʦʝʛʦ ʧʦʚʝʜʝʥʠʷ [3]. 

 
ʈʠʩ. 1. ʆʩʥʦʚʥʳʝ ʯʝʨʪʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ,  

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʫʩʧʝʭʫ ʧʦ ʤʥʝʥʠʶ ʊ. ʇʠʪʝʨʩʘ ʠ ʈ. ʋʦʪʝʨʤʘʥʘ 

ɸʤʝʨʠʢʘʥʩʢʠʡ ʩʦʮʠʦʣʦʛ ʊ. ʇʘʨʩʦʥʩ ʨʘʟʨʘʙʦʪʘʣ ʦʙʱʫʶ ʤʦʜʝʣʴ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ - ʛʠʙʢʫʶ ʤʦʜʝʣʴ. 

ɺʳʜʝʣʠʚ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʡ ʩʦʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʚʢʣʶʯʘʷ ʦʨʛʘʥʠʟʘʮʠʠ), ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ, ʯʪʦʙʳ ʚʳʞʠʪʴ ʠ ʜʦʙʠʪʴʩʷ ʫʩʧʝʭʘ (ʘʜʘʧʪʘʮʠʷ; ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ; 

ʠʥʪʝʛʨʘʮʠʷ; ʣʝʛʠʪʠʤʥʦʩʪʴ), ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʫʢʘʟʘʣ, ʯʪʦ ʮʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚʳʧʦʣʥʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʬʫʥʢʮʠʡ. ʄʦʜʝʣʴ ʊ. ʇʘʨʩʦʥʩʘ 

ʨʘʟʨʘʙʦʪʘʣʠ ʈ. ʂʫʠʥ ʠ ɼʞ. ʈʦʨʙʘʭ ʚ ʩʚʦʝʡ ʩʦʙʩʪʚʝʥʥʦʡ ʤʦʜʝʣʠ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

çʂʦʥʢʫʨʝʥʪʥʳʝ ʮʝʥʥʦʩʪʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴè, ʛʜʝ ʦʥʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠ 

ʚʣʠʷʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʪʨʝʭ ʠʟʤʝʨʝʥʠʷʭ, ʥʘʟʳʚʘʝʤʳʭ ʢʦʥʢʫʨʝʥʪʥʳʤʠ 

ʮʝʥʥʦʩʪʷʤʠ: 

1) ʠʥʪʝʛʨʘʮʠʷ/ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ;  

2) ʚʥʫʪʨʝʥʥʷʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ/ʚʥʝʰʥʷʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ;  

3) ʩʨʝʜʩʪʚʘ/ʠʥʩʪʨʫʤʝʥʪʳ - ʨʝʟʫʣʴʪʘʪʳ/ʧʦʢʘʟʘʪʝʣʠ [3]. 

ʀʥʪʝʨʝʩʥʘ ʤʦʜʝʣʴ ʚʣʠʷʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʦʚʨʝʤʝʥʥʳʤ ʰʚʝʡʮʘʨʩʢʠʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ɼ. ɼʝʥʠʩʦʥʦʤ. 

ʆʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʠʩʘʥʠʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʛʦ ʚʣʠʷʥʠʷ ʯʝʪʳʨʝʭ ʬʘʢʪʦʨʦʚ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ: ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ ʤʠʩʩʠʷ. ɺʦʚʣʝʯʝʥʥʦʩʪʴ ð ʵʪʦ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʩʦʪʨʫʜʥʠʢʠ ʯʫʚʩʪʚʫʶʪ, ʯʪʦ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʮʝʣʷʤʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ ʦʥʠ 

ʠʤʝʶʪ ʥʘ ʵʪʦ ʧʨʘʚʦ, ʯʪʦ ʮʝʥʠʪʩʷ ʢʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ ʠ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʨʘʟʚʠʪʠʶ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. ʉʦʛʣʘʩʦʚʘʥʥʦʩʪʴ - ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʥʪʝʛʨʘʮʠʠ ʠ 

ʢʦʦʨʜʠʥʘʮʠʠ. ɸʜʘʧʪʠʚʥʦʩʪʴ ð ɻ ʪʦ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʨʛʘʥʠʟʘʮʠʷ ʛʠʙʢʦ ʨʝʘʛʠʨʫʝʪ ʥʘ 

ʪʨʝʙʦʚʘʥʠʷ ʢʣʠʝʥʪʦʚ, ʧʨʠʥʠʤʘʝʪ ʨʠʩʢʠ, ʫʯʠʪʩʷ ʥʘ ʩʚʦʠʭ ʦʰʠʙʢʘʭ ʠ ʩʧʦʩʦʙʥʘ ʢ ʠʟʤʝʥʝʥʠʷʤ. 

ʄʠʩʩʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʧʠʩʘʪʴ ʮʝʣʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʙʫʜʫʱʝʤ ʚ ʦʨʛʘʥʠʟʘʮʠʠ [1]. ɺ 
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ʮʝʣʦʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʣʠʷʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʝʜʠʥʩʪʚʝ ʧʷʪʠ ʥʘʧʨʘʚʣʝʥʠʡ:  

1) ʥʘ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠ;  

2) ʥʘ ʩʪʨʫʢʪʫʨʫ ʦʨʛʘʥʠʟʘʮʠʠ; 

3) ʥʘ ʧʦʚʝʜʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ;  

4) ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ;  

5) ʥʘ ʦʙʱʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʡ.  

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʥʘʤ ʫʯʠʪʳʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʚʦʢʫʧʥʦʝ ʚʣʠʷʥʠʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʥʘ ʬʠʨʤʫ, ʚʢʣʶʯʘʷ ʚʩʝ ʘʩʧʝʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʞʠʟʥʠ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʠ ʦʙʝʩʧʝʯʠʪ ʝʝ ʧʦʣʥʦʝ ʧʦʥʠʤʘʥʠʝ [1]. 

ʊʘʙʣʠʮʘ 1. ɺʣʠʷʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ  

ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʪʨʫʜʦʚʳʭ ʧʨʦʮʝʩʩʦʚ [3] 

ʇʨʦʮʝʩʩ ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʣʠʷʥʠʷ 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʆʪʥʦʰʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ ʢ ʪʨʫʜʫ, ʢ ʨʝʟʫʣʴʪʘʪʫ ʩʚʦʝʛʦ ʪʨʫʜʘ 

ʂʫʣʴʪʫʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʯʠʩʪʦʪʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʪʣʘʞʝʥʥʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

(ʩʢʣʘʜʩʢʠʝ ʧʦʤʝʱʝʥʠʷ, ʠʥʩʪʨʫʤʝʥʪʳ, ʨʝʤʦʥʪʥʳʝ, ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʬʝʨʤʳ ʠ ʪ.ʜ.), ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʟʘʧʳʣʝʥʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʰʫʤ ʠ ʪ.ʜ.) 

ʇʨʠʤʝʥʠʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʥʘʩʢʦʣʴʢʦ ʦʥʘ ʧʝʨʝʜʦʚʘʷ, 

ʩʦʚʨʝʤʝʥʥʘʷ, ʵʢʦʥʦʤʠʯʥʘʷ, ʫʨʦʚʝʥʴ ʝʝ ʩʣʦʞʥʦʩʪʠ ʠ ʪ.ʜ. ʄʘʰʠʥʳ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ: 

ʢʘʢʦʚ ʩʦʩʪʘʚ ʧʘʨʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʚʨʝʤʝʥʥʦʩʪʴ, ʫʨʦʚʝʥʴ 

ʫʩʪʘʨʝʚʘʥʠʷ, ʢʘʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʧʘʨʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪ.ʜ.  

ʉʪʨʫʢʪʫʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʣʠʯʠʝ ʢʦʦʧʝʨʘʮʠʠ ʤʝʞʜʫ ʨʘʙʦʯʠʤʠ 

ʤʝʩʪʘʤʠ ʠ ʦʪʜʝʣʘʤʠ, ʫʨʦʚʝʥʴ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʩʪʝʧʝʥʴ 

ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʚʦ ʚʝʩʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʠ 

ʪ.ʜ.  

ʇʨʦʚʝʜʝʥʠʝ ʠʣʠ ʥʝ ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ 

ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʳʭ ʵʪʘʧʦʚ ʮʠʢʣʘ "ʠʩʩʣʝʜʦʚʘʥʠʷ-ʧʨʦʠʟʚʦʜʩʪʚʦ". 

ʊʨʫʜʦʚʦʡ ʊʨʫʜʦʚʘʷ ʵʪʠʢʘ ʠ ʜʠʩʮʠʧʣʠʥʘ 

ʂʫʣʴʪʫʨʘ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ (ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʩʧʝʮʦʜʝʞʜʳ, ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ, ʥʘʣʠʯʠʝ ʤʝʩʪ 

ʦʪʜʳʭʘ ʚ ʪʝʯʝʥʠʝ ʨʘʙʦʯʝʛʦ ʜʥʷ, ʬʦʥʦʚʘʷ ʤʫʟʳʢʘ ʠ ʪ.ʜ.)). 

ʂʚʘʣʠʬʠʢʘʮʠʷ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ  

ʋʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʤʝʩʪ 

ʕʬʬʝʢʪʠʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ ð ʵʪʦ ʢʫʣʴʪʫʨʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʨʦʩʪʫ 

ʧʨʠʙʳʣʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʝʝ ʢʘʧʠʪʘʣʠʟʘʮʠʠ ʠ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʠʥʚʝʩʪʠʮʠʠ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʢʫʣʴʪʫʨʫ ð ʵʪʦ ʠʥʚʝʩʪʠʮʠʠ ʚ ʧʦʪʝʥʮʠʘʣ ʦʨʛʘʥʠʟʘʮʠʠ [4]. 

ʈʝʟʶʤʠʨʫʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʫʧʨʘʚʣʝʥʠʠ ʦʨʛʘʥʠʟʘʮʠʝʡ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʧʝʭʫ ʚ ʨʝʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʝʡ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʠ ʜʦʣʛʦʩʨʦʯʥʳʭ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʏʘʧʣʠʥʘ ɸ.ʅ., ɺʘʰʢʦ ʊ.ɸ. ʂʫʣʴʪʫʨʘ ʦʨʛʘʥʠʟʘʮʠʠ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. - ʂʨʘʩʥʦʷʨʩʢ: 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʦʤʤʝʨʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, 2019. 

2. ʂʫʧʨʠʷʥʦʚ ʉ.ɺ. ʄʝʥʝʜʞʤʝʥʪ: ʫʯʝʙ. ʧʦʩʦʙʠʝ / ʉ.ɺ. ʂʫʧʨʠʷʥʦʚ, ɸ. ɸ. ʐʘʧʦʚʘʣʦʚ, ʖ. 
ʅ. ɹʦʞʢʦʚ. - ɹʝʣʛʦʨʦʜ: ʀʟʜ-ʚʦ ɹɻʊʋ, 2013. 447 ʩ. 



IV ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʥʢʫʨʩ ʩʪʫʜʝʥʯʝʩʢʠʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ  

ʨʘʙʦʪ ʧʦ ʵʢʦʥʦʤʠʢʝ 

 

 
43 

 

3. ʊʠʭʦʤʠʨʦʚʘ ʆ.ɻ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ: ʬʦʨʤʠʨʦʚʘʥʠʝ, ʨʘʟʚʠʪʠʝ ʠ ʦʮʝʥʢʘ: 

ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʫʟʦʚ / ʆ.ɻ. ʊʠʭʦʤʠʨʦʚʘ. - ʄ.: ʀʅʌʈɸ-ʄ, 2011. -151 

ʩ. 

4. ɺʣʠʷʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 
ï URL: https://scienceforum.ru/2012/article/2012003239. 

 

ʋɼʂ 631.158:331.101.3 

 

ʕʌʌɽʂʊʀɺʅɸʗ ʉʀʉʊɽʄɸ ʄʆʊʀɺɸʎʀʀ: ʇʈʆɹʃɽʄʅʓɽ ɸʉʇɽʂʊʓ, 

ʅɸʇʈɸɺʃɽʅʀʗ ʇʆɺʓʐɽʅʀʗ  
 
ɹʦʣʦʪʩʢʠʡ ʀʚʘʥ, ʩʪʫʜʝʥʪ-ʙʘʢʘʣʘʚʨ  

ʌɻɹʆʋ ɺʆ ʆʨʣʦʚʩʢʠʡ ɻɸʋ ʠʤ. ʅ.ɺ. 

ʇʘʨʘʭʠʥʘ, ʆʨʝʣ, ʈʦʩʩʠʷ 

vania.bolotskiy5757@mail.ru 

ʉʫʭʦʯʝʚʘ ʅ.ɸ., ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʢʘʥʜ. ʕʢʦʥ. ʅʘʫʢ., ʜʦʮʝʥʪ 

suhoceva@bk.ru 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʩʣʫʞʘʱʠʭ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʦʨʝʬʦʨʤʝʥʥʳʤ ʧʝʨʠʦʜʦʤ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʩʝʛʦʜʥʷ 

ʥʝ ʠʤʝʶʪ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʝ ʦʙʣʘʜʘʶʪ ʥʝʦʙʭʦʜʠʤʳʤ ʦʧʳʪʦʤ ʠ ʩʪʘʞʝʤ ʨʘʙʦʪʳ ʧʦ 

ʠʟʙʨʘʥʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʦʩʪʨʘʷ ʥʝʭʚʘʪʢʘ ʠ ʪʝʢʫʯʝʩʪʴ ʢʘʜʨʦʚ. ʄʦʣʦʜʳʝ ʞʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʫʟʦʚ ʣʠʰʴ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʠʟ ʧʷʪʠ ʪʨʫʜʦʫʩʪʨʘʠʚʘʶʪʩʷ ʥʘ ʩʝʣʝ. 

ʇʨʦʙʣʝʤʘ ʟʘʢʨʝʧʣʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠʤʝʝʪ ʩʘʤʦʝ 

ʧʨʷʤʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʚʦʧʨʦʩʫ ʤʦʪʠʚʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʪʨʫʜʘ. ʇʦʵʪʦʤʫ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʨʦʣʴ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʨʘʙʦʪʥʠʢʘ, ʫʜʝʨʞʘʪʴ 

ʢʦʪʦʨʦʛʦ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʯʝʨʝʟ ʧʦʩʪʨʦʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʛʨʘʤʦʪʥʦʡ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ. 

ʎʝʣʴʶ ʢʦʥʢʫʨʩʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ 

ʤʦʪʠʚʘʮʠʠ ʪʨʫʜʘ ʧʝʨʩʦʥʘʣʘ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʥʠʤʘʥʠʝ ʢ ʚʦʧʨʦʩʘʤ ʨʘʟʚʠʪʠʷ ʪʨʫʜʦʚʦʡ 

ʤʦʪʠʚʘʮʠʠ, ʢʘʢ ʥʘʫʯʥʦʤ, ʪʘʢ ʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʘʩʧʝʢʪʘʭ. ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʨʝʛʠʦʥʘ 

ʥʫʞʜʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ, ʢʦʪʦʨʘʷ ʚʦʟʤʦʞʥʘ, ʧʨʠ ʟʥʘʥʠʠ 

ʪʦʛʦ, ʯʪʦ ʧʦʙʫʞʜʘʝʪ ʯʝʣʦʚʝʢʘ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʠʤ ʜʚʠʞʝʪ ʠ ʢʘʢʠʤʠ ʤʦʪʠʚʘʤʠ ʦʥ 

ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ. ʆʙʱʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ 

ʤʦʪʠʚʘʮʠʠ ʪʨʫʜʘ ʧʝʨʩʦʥʘʣʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʥʘʰʣʠ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʝ, ʘ ʠʤʝʥʥʦ ʚ ʨʘʙʦʪʘʭ ʫʯʝʥʳʭ: ɺ. ɺʨʫʤ, ʌ. ɻʝʨʮʙʝʨʛ, ɽ. ʃʦʫʣʝʨ, ɸ. ʄʘʩʣʦʫ, X. 

ʄʶʨʨʝʡ, ʋ. ʆʫʯʠ, ʌ. ʊʝʡʣʦ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʘʩʧʝʢʪʦʚ ʤʦʪʠʚʘʮʠʠ ʠ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʢʘʢ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʪʨʫʜʘʭ ɸ. 

ʄʘʨʰʘʣʣʘ, ɼʞ. ʉ. ʄʠʣʣʷ, ɸ. ʉʤʠʪʘ, ɼ. ʈʠʢʘʨʜʦ, ʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʣʠ ʬʘʢʪʦʨʳ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʪʷʛʦʩʪʠ ʪʨʫʜʘ. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʩ ʠʥʪʝʨʝʩʫʝʪ ʩʦʚʨʝʤʝʥʥʳʡ ʚʟʛʣʷʜ ʥʘ ʦʧʨʝʜʝʣʝʥʠʷ 

çʤʦʪʠʚʘʮʠʷè. ɼʣʷ ʵʪʦʛʦ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʪʨʘʢʪʦʚʢʠ ʵʪʦʛʦ ʧʦʥʷʪʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʟʘʨʫʙʝʞʥʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʤʝʥʝʜʞʤʝʥʪʫ. 
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ɺ.ɺ. ʊʨʘʚʠʥ ʠ ɺ.ɸ. ɼʷʪʣʦʚ ʦʧʨʝʜʝʣʷʶʪ ʤʦʪʠʚʘʮʠʶ ʢʘʢ ʩʪʨʝʤʣʝʥʠʝ ʨʘʙʦʪʥʠʢʘ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ (ʧʦʣʫʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʙʣʘʛʘ) ʧʦʩʨʝʜʩʪʚʦʤ ʪʨʫʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ [1]. ʄ.ɹ. ʂʫʨʙʘʪʦʚʘ ʠ ʄ.ʀ. ʄʘʛʫʨʘ ʦʙʦʟʥʘʯʘʶʪ ʤʦʪʠʚʘʮʠʶ ʢʘʢ ʚʥʫʪʨʝʥʥʝʝ 

ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ, ʩʚʷʟʘʥʥʦʝ ʩ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʷʤʠ, ʢʦʪʦʨʦʝ ʘʢʪʠʚʠʟʠʨʫʝʪ, ʩʪʠʤʫʣʠʨʫʝʪ ʠ 

ʥʘʧʨʘʚʣʷʝʪ ʝʛʦ ʜʝʡʩʪʚʠʷ ʢ ʜʦʩʪʠʞʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ [2]. ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʤʦʪʠʚʘʮʠʷ - 

ʵʪʦ ʩʪʨʝʤʣʝʥʠʝ ʨʘʙʦʪʥʠʢʘ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩʚʦʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʙʣʘʛʘʭ 

ʧʦʩʨʝʜʩʪʚʦʤ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʪʠʚʘʮʠʶ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ 

ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʮʝʣʠ ï ʟʘʩʪʘʚʠʪʴ ʣʶʜʝʡ 

ʵʬʬʝʢʪʠʚʥʦ ʪʨʫʜʠʪʴʩʷ. 

 
ʈʠʩʫʥʦʢ 1 ï ʄʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʤʦʪʠʚʘʮʠʝʡ ʧʝʨʩʦʥʘʣʘ 

*ʀʩʪʦʯʥʠʢ: ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ ʧʦ ʤʘʪʝʨʠʘʣʘʤ [3]. 

ʆʪʤʝʯʘʝʤʳʡ ʨʷʜʦʤ ʘʚʪʦʨʦʚ, ʨʦʩʪ ʨʦʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʠ 

ʩʚʷʟʘʥ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ. ɺ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʥʝʠʟʙʝʞʥʦ ʧʦʣʫʯʘʪ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ, ʧʦʚʳʩʠʪʩʷ ʜʝʡʩʪʚʝʥʥʦʩʪʴ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʪʠʤʫʣʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʩʪʘʚʠʪʴ ʢʘʞʜʦʛʦ ʨʘʙʦʪʥʠʢʘ ʠ ʢʦʣʣʝʢʪʠʚ ʚ ʪʘʢʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʦʷʚʠʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʩʦʯʝʪʘʪʴ ʣʠʯʥʳʝ ʠʥʪʝʨʝʩʳ ʩ 

ʨʘʙʦʯʠʤʠ ʮʝʣʷʤʠ. ʆʜʥʘʢʦ, ʘʢʮʝʥʪʠʨʦʚʘʥʠʝ ʚʥʠʤʘʥʠʷ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ, ʟʘʯʘʩʪʫʶ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʚʥʠʤʘʥʠʷ ʢ ʩʦʮʠʘʣʴʥʦïʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ 

ʘʩʧʝʢʪʘʤ ʤʦʪʠʚʘʮʠʠ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʚʥʫʪʨʝʥʥʶʶ ʤʦʪʠʚʘʮʠʶ ʧʝʨʩʦʥʘʣʘ. 
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ʅʳʥʝ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʦʙʲʝʤʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 

ʭʦʟʷʡʩʪʚʘʭ ʥʘʩʝʣʝʥʠʷ ʠ ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚʘʭ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʩʚʦʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʥʝʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ [4]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʦʩʪʘʥʦʚʠʪʴʩʷ 

ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʩʧʝʢʪʘʭ ʤʦʪʠʚʘʮʠʠ ʪʨʫʜʘ ʚ ʂ(ʌ)ʍ. ɺ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥ 

ʥʝʤʘʪʝʨʠʘʣʴʥʳʡ ʪʠʧ ʤʦʪʠʚʘʮʠʠ, ʧʨʠ ʵʪʦʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʤʝʪʦʜʳ ʤʦʪʠʚʘʮʠʠ. ʌʝʨʤʝʨʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʣʦʯʝʥʥʳʡ 

ʢʦʣʣʝʢʪʠʚ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʜʦʙʨʦʚʦʣʴʥʳʭ ʥʘʯʘʣʘʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫʯʘʩʪʥʠʢʠ ʭʦʟʷʡʩʪʚʘ 

ʩʠʣʴʥʝʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʩʦʮʠʘʣʴʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʫʚʘʞʝʥʠʠ ʩʦ ʩʪʦʨʦʥʳ ʧʘʨʪʥʝʨʦʚ 

(ʧʦʭʚʘʣʝ, ʛʨʘʤʦʪʘʭ, ʩʠʤʚʦʣʠʟʠʨʫʶʱʠʭ ʩʪʘʪʫʩ ʣʫʯʰʝʛʦ ʨʘʙʦʪʥʠʢʘ ʠ ʪ.ʜ.). ʀʪʘʢ, ʤʦʪʠʚʘʮʠʷ 

ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʩʪʘʥʜʘʨʪʥʦ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 ï ʆʩʦʙʝʥʥʦʩʪʠ ʤʦʪʠʚʘʮʠʠ ʪʨʫʜʘ ʚ ʬʝʨʤʝʨʩʢʠʭ (ʢʨʝʩʪʴʷʥʩʢʠʭ) 

ʭʦʟʷʡʩʪʚʘʭ* 

ɺʠʜ ʠʣʠ ʤʝʪʦʜ ʤʦʪʠʚʘʮʠʠ ʆʩʦʙʝʥʥʦʩʪʠ 

ʄʘʪʝʨʠʘʣʴʥʘʷ ʜʝʥʝʞʥʘʷ 

ʤʦʪʠʚʘʮʠʷ 

ʆʪʩʫʪʩʪʚʫʝʪ ʬʠʢʩʠʨʦʚʘʥʥʘʷ ʯʘʩʪʴ ʦʢʣʘʜʘ. 

ʆʪʩʫʪʩʪʚʫʝʪ ʧʨʝʤʠʘʣʴʥʘʷ ʯʘʩʪʴ ʠʣʠ KPI. 

ʇʨʠʩʫʪʩʪʚʫʝʪ ʫʯʘʩʪʠʝ ʚ ʧʨʠʙʳʣʠ. 

ʅʝʪ ʢʦʤʧʝʥʩʘʮʠʡ. 

ʄʘʪʝʨʠʘʣʴʥʘʷ ʥʝʜʝʥʝʞʥʘʷ 

ʤʦʪʠʚʘʮʠʷ 

ʂʘʢ ʧʨʘʚʠʣʦ, ʦʪʩʫʪʩʪʚʫʶʪ ʢʘʢʠʝ-ʣʠʙʦ ʙʦʥʫʩʳ. 

ʆʪʩʫʪʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʦʮʠʘʣʴʥʳʡ ʧʘʢʝʪ. 

ʅʝʤʘʪʝʨʠʘʣʴʥʘʷ ʤʦʪʠʚʘʮʠʷ ʆʪʩʫʪʩʪʚʫʝʪ ʧʝʨʩʧʝʢʪʠʚʘ ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ 

ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʜʦʣʞʥʦʩʪʷʭ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʦʪʠʚʘʮʠʷ ʯʝʨʝʟ ʧʦʭʚʘʣʫ, ʫʩʪʥʦ ʚʳʨʘʞʘʝʤʦʝ 

ʫʚʘʞʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʧʘʨʪʥʝʨʦʚ. 

*ʀʩʪʦʯʥʠʢ: ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʝʪ ʤʦʪʠʚʘʮʠʷ ʢʘʢ ʷʚʣʝʥʠʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʨʘʙʦʪʳ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʩʚʷʟʘʥʥʦʡ ʩ ʪʝʤ, ʯʪʦ ʢʘʞʜʳʡ ʫʯʘʩʪʥʠʢ ʷʚʣʷʝʪʩʷ ʚʣʘʜʝʣʴʮʝʤ ʠ 

ʫʯʘʩʪʚʫʝʪ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʨʠʙʳʣʠ.  

ɼʘʣʝʝ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ ʨʘʙʦʪʥʠʢʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʠʩʫʥʦʢ 2). 

 
ʈʠʩʫʥʦʢ 2 - ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʨʘʙʦʪʥʠʢʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʚʩʝʛʦ, ʨʫʙ. [5] 
*ʀʩʪʦʯʥʠʢ: [ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ] 



IV ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʥʢʫʨʩ ʩʪʫʜʝʥʯʝʩʢʠʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ  

ʨʘʙʦʪ ʧʦ ʵʢʦʥʦʤʠʢʝ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ 

ʨʘʙʦʪʥʠʢʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ: ʫʨʦʚʝʥʴ ʦʧʣʘʪʳ ʪʨʫʜʘ 

ʨʘʙʦʪʥʠʢʦʚ ʚ 2021 ʛ. ʫʚʝʣʠʯʠʣʩʷ ʧʦʯʪʠ ʚ 1,6 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2017 ʛ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ 

ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʜʣʷ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʙʦʪʥʠʢʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʩʪʘʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʦʭʦʜʦʚ [6]. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʩʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʨʘʩʩʤʦʪʨʝʪʴ 

ʤʝʪʦʜʠʢʫ ʧʨʦʛʥʦʟʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʟʘ ʨʷʜ ʣʝʪ (ʪʘʙʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2 - ʆʧʨʝʜʝʣʝʥʠʝ ʪʨʝʥʜʘ ʩʨʝʜʥʝʤʝʩʷʯʥʦʛʦ ʟʘʨʘʙʦʪʢʘ ʨʘʙʦʪʥʠʢʦʚ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʚ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʩʨʝʜʥʝʤʝʩʷʯʥʳʡ ʟʘʨʘʙʦʪʦʢ ʨʘʙʦʪʥʠʢʦʚ ʠʟʤʝʥʷʝʪʩʷ ʟʘ 

ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʙʦʣʝʝ-ʤʝʥʝʝ ʨʘʚʥʦʤʝʨʥʦ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʬʦʨʤʦʡ ʪʨʝʥʜʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʣʠʥʠʠ: 

 Y(t)=a+bt,                                (1) 

 ʛʜʝ Y(t) ï ʚʳʨʦʚʥʝʥʥʳʝ (ʪʝʦʨʝʪʠʯʝʩʢʠʝ) ʫʨʦʚʥʠ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʧʣʘʪʳ, ʨʫʙ.; 

a - ʩʨʝʜʥʠʡ ʟʘʨʘʙʦʪʦʢ ʟʘ ʧʝʨʠʦʜ, ʨʫʙ.; 

b -ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ, ʨʫʙ.; 

t - ʦʙʦʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ. 

 

ʇʦʢʘʟʘʪʝʣʴ çbè ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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,  (2) 

ʛʜʝ n - ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʪ; 

       b - ʝʞʝʛʦʜʥʳʡ ʧʨʠʨʦʩʪ(ʫʙʳʣʴ) ʧʦ ʚʳʨʦʚʥʝʥʥʦʡ ʧʨʷʤʦʡ. 

  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  
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 ʇʦʢʘʟʘʪʝʣʴ çaè ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
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,  (3) 

 ʛʜʝ a - ʠʩʭʦʜʥʳʡ ʩʨʝʜʥʝʤʝʩʷʯʥʳʡ ʟʘʨʘʙʦʪʦʢ, ʨʫʙʣʝʡ. 

  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

 .)(30459
12

365508
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12945721660080
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621576216103755
ʨʫʙa ==

-

-
=

Ö-Ö

Ö-Ö
=  

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ:  y=30459+2063 x 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ, ʦʪʤʝʪʠʤ, ʚ 2023 ʛʦʜʫ ʦʞʠʜʘʝʤʳʡ ʟʘʨʘʙʦʪʦʢ 

ʨʘʙʦʪʥʠʢʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʜʦʣʞʝʥ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴʩʷ ʠ ʩʦʩʪʘʚʠʪʴ 40774 


