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̨̎̏̒̓ ̨̤̐̅̐̑̉̍̒̓̃́ ̎́ ̨̐̑̉̋̌́̅ ̨́̎́̌̈̔ ̨̨̠̝̅̌̎̏̒̓ ̨̙̍́̉̎̏̂̔̅̃Ȥ
̖̎̉ ̨̤̐̅̐̑̉̍̒̓̃Ȣ ˛̢̂̑̔̎̓̏̃́̎̏ȟ ̏̚ ̨̠̐̅̃̉̆̎̎̚ ̝̑̆̈̔̌̓́̓̉̃̎̏̒Ȥ
̨̓ ̨̨̠̝̅̌̎̏̒̓ ̘̃̉̑̏̂̎̉̏̄̏ ̨̤̐̅̐̑̉̍̒̓̃́ ̤ ̨̎́̒̌̅̋̏̍ ̠̐̏̋̑́́̎̎̚ 
̨̆̆̋̓̉̃̎̏̒̓̕ ̨̠̔̐̑́̃̌̎̎ ̨̠̟̋̒̓ ̨̨̗̩̏̑̄́̎̈́ ̘̃̉̑̏̂̎̉̏̄̏ ̗̐̑̏̆Ȥ
̒̔ȟ ̠̋̆ ̠̅̏̒̄̎̔̓̏ ̙̠̖̌̏̍ ̠̈́̒̓̏̒̔̃́̎̎ ̨̝̂́̄́̓̏̋̑̉̓̆̑́̌̎̏̄̏ 
̨́̎́̌̈̔ ̅̏ ̑̏̈̃ȭ̠̠̈́̎̎ ̨̘̈́̅́ ̨̠̔̐̑́̃̌̎̎ ̨̠̟̋̒̓ ̨̨̠̝̅̌̎̏̒̓ ̨̐̅̐Ȥ
̤̑̉̍̒̓̃Ȣ ˛̢̂̑̔̎̓̏̃́̎̏ ̨̨̗̝̝̅̏̌̎̒̓ ̠̈́̒̓̏̒̔̃́̎̎ ̍̆̓̏̅̔ ̨̘̎̆̓Ȥ
̋̏̄̏ ̨̝̂́̄́̓̏̋̑̉̓̆̑́̌̎̏̄̏ ̨́̎́̌̈̔ ̐̑̉ ̨̃̉̂̏̑ ̎́̊̋̑́̏̄̏̚ ̨̃́̑Ȥ
́̎̓́ ̨̠̔̐̑́̃̌̎̎ ̨̠̟̋̒̓ ̨̨̠̝̅̌̎̏̒̓Ȣ ˔́ ̅́̎̉̍ ̍̆̓̏̅̏̍ ̂́̄́̓̏- 
̨̝̋̑̉̓̆̑́̌̎̉̊ ̨́̎́̌̈ ̐̑̉ ̨̃̉̂̏̑ ̎́̊̋̑́̏̄̏̚ ̨̃́̑́̎̓̔ ̐̑̏̆̋̓̔ 
̨̠̔̐̑́̃̌̎̎ ̨̠̟̋̒̓ ̨̨̗̩̏̑̄́̎̈́ ̘̃̉̑̏̂̎̉̏̄̏ ̗̐̑̏̆̒̔ ̨̟̤̝̈̅̊̒̎̓Ȥ
̠̒ ̎́ ̨̏̒̎̏̃ ̖̐́̑̎̉ ̨̠̝̐̏̑̃̎̎ ̝́̌̓̆̑̎́̓̉̃Ȣ ˟́̋̉̊ ̨̨̖̐̅̅ ̘̈̑̔- 
̨̙̎̉̊ ̠̅̌ ̆̋̒̐̆̑̓́ ̨ ̤ ̟̐̆̑̆̃́̄̏ ̈́̐̑̏̐̏̎̏̃́̎̏̄̏ ̍̆̓̏̅̔Ȣ 

 ˏ̑ ̨̝̆̈̔̌̓́̓ ̨̠̅̏̒̌̅̇̆̎̎ ̒̏̑̍̏̃́̎̏̕ ̨̩̋̑̉̓̆̑ ̨̗̟̠̏̎̃́̎̎ ̨̃́̑Ȥ
̨́̎̓̃ ̠̏̑̍̔̃́̎̎̕ ̝́̌̓̆̑̎́̓̉̃ȡ ̨̝̒̓̔̐̎ ̐̑̏̑̏̂̋̉ ̐̑̏̆̋̓̔Ƞ ̨̘̏Ȥ
̋̔̃́̎̉̊ ̆̆̋̓̕Ƞ ̑̉̈̉̋̉Ƞ ̨̙̝̃̉̅̋̒̓ ̠̏̑̍̔̃́̎̎̕ ̒̉̒̓̆̍̉ ̔̐̑́̃Ȥ
̨̠̌̎̎ ̨̠̟̋̒̓Ƞ ̐̆̑̒̐̆̋̓̉̃̉ ̑̏̈̃̉̓̋̔ ̒̉̒̓̆̍̉ ̨̠̔̐̑́̃̌̎̎ ̨̠̟̋̒̓Ƞ 
̨̝̃́̑̓̒̓ ̐̑̏̆̋̓̔Ȣ ˛̨̟̒̏̂̌̉̃̒̓ ̈́̐̑̏̐̏̎̏̃́̎̏̄̏ ̍̆̓̏̅̔ ̤ ̈́̒̓̏Ȥ
̠̒̔̃́̎̎ ̗̐̑̉̎̉̐̔ ˎ̆̌̍́̎́-˔́̅̆ȟ ̨̈̄̅̎̏ ̠̋̏̄̏ ̨̗̠̋̏̍̐̆̎̒́ ̎̆̅̏Ȥ
̨̌̋̔ ̖̏̅̎̉ ̨̐̏̋́̈̎̉̋̃ ̙̎́̅̌̉̋̏̍ ̨̙̖̎̉ ̤ ̟̎̆̐̑̉̐̔̒̓̉̍̏Ȣ ˬ̋ 
̑̏̈̃ȭ̠̈̏̋ȟ ̤̝̠̃̉̂̉̑́̓̒ ̝́̌̓̆̑̎́̓̉̃́ȟ ̠̋́ ̘̏̅̎̏́̒̎̏ ̝̈́̅̏̃̏̌Ȥ
̠̤̎ ̨̔̒̍ ̨̠̋̑̉̓̆̑̍ ̨̝̙̟̎́̊̂̌̏ ̨̟̍̑̏Ȣ ˚́ ̋̏̎̋̑̆̓̎̏̍̔ ̐̑̉̋- 
̨̌́̅ ̐̑̏̅̆̍̏̎̒̓̑̏̃́̎̏ ̠̋ȟ ̟̘̃̉̋̏̑̉̒̓̏̃̔̉ ̃̉̂̑́̎̉̊ ̨̎́̂̑ ̋̑̉Ȥ
̨̩̓̆̑̃ȟ ̨̈ ̠̈́̒̓̏̒̔̃́̎̎̍ ̑̏̈̑̏̂̌̆̎̏̄̏ ̨̖̐̅̏̅̔ ̒̏̑̍̔̃́̓̉̕ ̂́̇́Ȥ
̎̔ ̒̉̒̓̆̍̔ ̨̠̔̐̑́̃̌̎̎ ̨̠̟̋̒̓ ̨̨̗̩̏̑̄́̎̈́ ̘̃̉̑̏̂̎̉̏̄̏ ̗̐̑̏̆̒̔ 
̎́ ̨̨̤̐̅̐̑̉̍̒̓̃ ̈ ̨̘̟̏̋̔̃́̎̏ ̨̟̆̆̋̓̉̃̎̒̓̕Ȣ  
 
˗̨̟̘̌̏̃ ̒̌̏̃́Ȣ ˒̨̝̆̋̓̉̃̎̒̓̕ ̨̠̔̐̑́̃̌̎̎ȟ ̨̠̝̋̒̓ ̨̨̗̩̏̑̄́̎̈́ ̃̉Ȥ
̘̑̏̂̎̉̏̄̏ ̗̐̑̏̆̒̔ȟ ̨̝̂́̄́̓̏̋̑̉̓̆̑́̌̎̉̊ ̨́̎́̌̈ȟ ̨̨̘̎̆̓̋ ̍̎̏̇̉Ȥ
̎̉ȟ ̨̐́̑̎ ̨̠̠̐̏̑̃̎̎̎Ȣ 

3 ΄  ˙Ȣ ˏȢ ˎ̝́̌̈́̎ȟ ςπρτ 
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˙Ȣ ˏȢ ˎ̝́̌̈́̎  

˗́̎̅Ȣ ̞̋̏̎Ȣ ̎́̔̋ȟ  
̗̅̏̆̎̓ ̜̋́̆̅̑̕ ̞̋̏̎̏̍̉̋̉ ̠̠̐̑̆̅̐̑̉̓̉  
̉ ̐̑̏̉̈̃̏̅̒̓̃̆̎̎̏̄̏ ̍̆̎̆̅̇̍ ̆̎̓́ 

ˏ̗̉̎̎̉̋̉̊ ̗̝̜̎́̉̏̎́̌̎̊ ̖̘̓̆̎̉̆̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ 
ˢ̝̗̍̆̌̎̉̋̏̆ ̙̏̒̒̆ȟ ωυȟ ̄Ȣ ˏ̗̉̎̎̉́ȟ ςρπςρȟ ˠ̋̑́̉̎́ 

marinagrabko@gmail.com 
 

 
˞̝̠̓́̓ ̠̐̏̒̃̆̎́̚ ̃̏̐̑̏̒̔ ̜̙̠̐̏̃̆̎̉ ̝̑̆̈̔̌̓́̓̉̃̎̏̒̓̉ ̠̅̆̓̆̌ -̝ 
̎̏̒̓̉ ̠̠̐̑̆̅̐̑̉̓̉ ̎́ ̐̑̉̍̆̑̆ ́̎́̌̉̈́ ̠̝̅̆̓̆̌̎̏̒̓̉ ̙̍́̉- 
̝̜̖̎̏̒̓̑̏̉̓̆̌̎ ̠̐̑̆̅̐̑̉̓̉̊Ȣ ˛̂̏̒̎̏̃́̎̏ȟ ̘̓̏ ̜̙̐̏̃̆̎̉̆ ̑̆Ȥ
̝̈̔̌̓́̓̉̃̎̏̒̓̉ ̠̝̅̆̓̆̌̎̏̒̓̉ ̐̑̏̉̈̃̏̅̒̓̃̆̎̎̏̄̏ ̠̠̐̑̆̅̐̑̉̓̉ 
̠̠̠̃̌̆̓̒ ̒̌̆̅̒̓̃̉̆̍ ̘̙̠̔̌̔̆̎̉ ̞̆̋̓̉̃̎̏̒̓̉̕̕ ̠̔̐̑́̃̌̆̎̉ ̋́Ȥ
̘̆̒̓̃̏̍ ̗̏̑̄́̎̉̈́̉̉ ̐̑̏̉̈̃̏̅̒̓̃̆̎̎̏̄̏ ̗̐̑̏̆̒̒́ȟ ̅̏̒̓̉̄̎̔̓̏̄̏ 
̐̔̓̆̍ ̝̠̉̒̐̏̌̈̏̃́̎̉ ̝̍̎̏̄̏̋̑̉̓̆̑̉́̌̎̏̄̏ ́̎́̌̉̈́ ̋ ̙̟̑̆̆̎̉ 
̘̈́̅́̉ ̠̔̐̑́̃̌̆̎̉ ̘̋́̆̒̓̃̏̍ ̠̝̅̆̓̆̌̎̏̒̓̉ ̠̐̑̆̅̐̑̉̓̉̊Ȣ ˛̂̏̒Ȥ
̎̏̃́̎̏ ̗̝̆̌̆̒̏̏̂̑́̈̎̏̒̓ ̝̠̉̒̐̏̌̈̏̃́̎̉ ̍̆̓̏̅́ ̘̎̆̆̓̋̏̄̏ ̍̎̏Ȥ
̝̄̏̋̑̉̓̆̑̉́̌̎̏̄̏ ́̎́̌̉̈́ ̐̑̉ ̜̃̂̏̑̆ ̘̙̎́̉̌̔̆̄̏ ̃́̑̉́̎̓́ 
̠̔̐̑́̃̌̆̎̉ ̘̋́̆̒̓̃̏̍ ̠̝̅̆̓̆̌̎̏̒̓̉Ȣ ˞̏̄̌́̒̎̏ ̞̓̏̍̔ ̍̆̓̏̅̔ 
̝̜̍̎̏̄̏̋̑̉̓̆̑̉́̌̎̊ ́̎́̌̉̈ ̐̑̉ ̜̃̂̏̑̆ ̘̙̎́̉̌̔̆̄̏ ̃́̑̉́̎̓́ 
̐̑̏̆̋̓́ ̠̔̐̑́̃̌̆̎̉ ̘̋́̆̒̓̃̏̍ ̗̏̑̄́̎̉̈́̉̉ ̐̑̏̉̈̃̏̅̒̓̃̆̎̎̏̄̏ 
̗̐̑̏̆̒̒́ ̠̠̏̒̔̆̒̓̃̌̆̓̒̚ ̎́ ̏̒̎̏̃̆ ̜̖̐́̑̎ ̒̑́̃̎̆̎̉̊ ̝́̌̓̆̑̎́Ȥ
̓̉̃Ȣ ˟́̋̏̊ ̖̐̏̅̏̅ ̔̅̏̂̎̆̆ ̠̅̌ ̞̋̒̐̆̑̓́ ̉ ̠̠̠̃̌̆̓̒ ̐̑̆̉̍̔̆̒̓̚Ȥ
̃̏̍ ̐̑̆̅̌̏̇̆̎̎̏̄̏ ̍̆̓̏̅́Ȣ ˏ ̑ ̝̆̈̔̌̓́̓̆ ̠̉̒̒̌̆̅̏̃́̎̉ ̒̏̑̍̉̕Ȥ
̜̑̏̃́̎ ̋̑̉̓̆̑̉̉ ̗̠̏̆̎̉̃́̎̉ ̃́̑̉́̎̓̏̃ ̠̏̑̍̉̑̏̃́̎̉̕ ̝́̌̓̆̑- 
̎́̓̉̃ȡ ̝̒̓̆̐̆̎ ̐̑̏̑́̂̏̓̋̉ ̐̑̏̆̋̓́Ƞ ̜̏̇̉̅́̆̍̊ ̞̆̋̓̕̕Ƞ ̑̉̒̋̉Ƞ 
̝̒̋̏̑̏̒̓ ̠̏̑̍̉̑̏̃́̎̉̕ ̜̒̉̒̓̆̍ ̠̔̐̑́̃̌̆̎̉ ̘̋́̆̒̓̃̏̍Ƞ ̐̆̑̒̐̆̋- 
̜̓̉̃ ̠̑́̈̃̉̓̉ ̜̒̉̒̓̆̍ ̠̔̐̑́̃̌̆̎̉ ̘̋́̆̒̓̃̏̍Ƞ ̝̒̓̏̉̍̏̒̓ ̐̑̏- 
̆̋̓́Ȣ ˛̝̟̒̏̂̆̎̎̏̒̓ ̐̑̆̅̌̏̇̆̎̎̏̄̏ ̍̆̓̏̅́ ̠̠̠̃̌̆̓̒ ̝̉̒̐̏̌̈̏Ȥ
̃́̎̉̆ ̗̐̑̉̎̉̐́ ˎ̆̌̌̍́̎́-˔́̅̆ȟ ̒̏̄̌́̒̎̏ ̋̏̓̏̑̏̍̔ ̗̠̋̏̍̐̆̎̒́̉ 
̎̆̅̏̒̓́̓̋́ ̖̏̅̎̉ ̐̏̋́̈́̓̆̌̆̊ ̜̉̈̂̓̋̏̍ ̖̅̑̔̄̉ ̎̆̅̏̐̔̒̓̉̍́Ȣ ˏ 
̘̋́̆̒̓̃̆ ̙̠̑̆̆̎̉ ̜̠̃̂̉̑́̆̓̒ ̝́̌̓̆̑̎́̓̉̃́ȟ ̏̅̎̏̃̑̆̍̆̎̎̏ ̔̅̏̃- 
̠̟̠̌̆̓̃̏̑́̚ ̃̒̆̍ ̠̋̑̉̓̆̑̉̍ ̃ ̝̙̎́̉̂̏̌̆̊ ̒̓̆̐̆̎̉Ȣ ˚́ ̋̏̎̋̑̆Ȥ
̓̎̏̍ ̐̑̉̍̆̑̆ ̐̑̏̅̆̍̏̎̒̓̑̉̑̏̃́̎̏ ̋́̋ȟ ̝̠̉̒̐̏̌̈̔ ̜̜̃̂̑́̎̎̊ 
̎́̂̏̑ ̋̑̉̓̆̑̉̆̃ȟ ̒ ̐̑̉̍̆̎̆̎̉̆̍ ̑́̈̑́̂̏̓́̎̎̏̄̏ ̖̐̏̅̏̅́ ̒̏̑̕Ȥ
̝̍̉̑̏̃́̓ ̝̟̇̆̌́̓̆̌̎̔ ̒̉̒̓̆̍̔ ̠̔̐̑́̃̌̆̎̉ ̘̋́̆̒̓̃̏̍ ̏̑̄́̎̉Ȥ
̗̈́̉̉ ̐̑̏̉̈̃̏̅̒̓̃̆̎̎̏̄̏ ̗̐̑̏̆̒̒́ ̎́ ̠̐̑̆̅̐̑̉̓̉̉ ̒ ̏̇̉̅́̆̍̏̊ 
̞̝̟̆̋̓̉̃̎̏̒̓̕̕Ȣ 
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The paper considers the issue of improving the performance in 
enterprise activity analyzing the rating example results of the 
machine engineering enterprise. The improvement of the enterprise 
activity efficiency had been proven to be the result of enhancement in 
controlling over the quality of manufacturing process organization, 
achieved by applying the multi criteria analysis to the solution of the 
task of controlling over the enterprise performance quality. There had 
been substantiated the appropriateness of using the method of fuzzy 
multi  criteria analysis as an alternative to the best variant in cont- 
rolling over the performance quality. The above method enables to 
use the multi criteria analysis for choosing the best variant of the 
quality controlling project aimed at organizing the manufacturing 
process on the bases of pair wise comparison of the alternatives. Such 
an approach is suitable for the expert and is an advantage of the 
suggested method. The research resulted in the formulation of criteria 
for the evaluation of alternative variants: the degree of project 
preparation; expected effect; risks; quick development of the system 
for quality control; perspectives for the development of quality 
control system; project cost. One of the main characteristics of the 
suggested method is the application of the Zadeh-Bellman principle, 
following which the compensation for the drawbacks of some factors 
by the excess of the other is impossible. The solution is an alternative 
to be chosen, which simultaneously satisfies all the criteria for the 
most part. The specific example demonstrates the way the chosen set 
of criteria and the application of the developed approach forms the 
desired system for enterprise quality control with the expected 
efficiency. 

 
Keywords. Management efficiency, quality of the production process, 
multi  criteria analysis, fuzzy sets, pairwise comparisons. 
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˜̏̒̓́̎̏̃̋́ ̐̑̏̂̌̆̍̉ 
 
ʆʜʥʽʻʶ ʟ ʧʝʨʝʜʫʤʦʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʜʝʨʞʘʚʠ ʻ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʝʬʝʢʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧ-
ʨʠʻʤʩʪʚ, ʟʦʢʨʝʤʘ, ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ ʛʘʣʫʟʽ. ʗʢ ʧʦʢʘʟʫʻ ʘʥʘʣʽʟ ʤʘ-
ʰʠʥʦʙʫʜʽʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ɺʽʥʥʠʯʯʠʥʠ [1], ʧʦʢʘʟʥʠʢʠ ʾʭ ʨʝʟʫʣʴ-
ʪʘʪʠʚʥʦʩʪʽ ʻ ʥʠʟʴʢʠʤʠ ʪʘ ʚʢʨʘʡ ʥʝʩʪʽʡʢʠʤʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 
ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʾʭ ʜʽʷʣʴʥʽʩʪʶ (ʪʘʙʣ. 1). 
ʈʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʙʫʤʦʚʣʝʥʘ ʨʽʚʥʝʤ 
ʽʥʥʦʚʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ 
ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. ɸʜʝʢʚʘʪʥʠʤʠ ʟʘ ʟʤʽʩʪʦʤ ʧʦ-
ʚʠʥʥʽ ʙʫʪʠ ʽ ʨʦʟʨʦʙʣʶʚʘʥʽ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠ̒ ʤʩʪʚ. 

ʊʘʙʣʠʮʷ 1 
ʇʈʀɹʋʊʂʀ (ɿɹʀʊʂʀ) ʄɸʐʀʅʆɹʋɼɯɺʅʀʍ ʇɯɼʇʈʀɭʄʉʊɺ  

ɺɯʅʅʀʏʏʀʅʀ ɺɯɼ ɿɺʀʏɸʁʅʆɰ ɼɯʗʃʔʅʆʉʊɯ ɼʆ ʆʇʆɼɸʊʂʋɺɸʅʅʗ, ʪʠʩ. ʛʨʥ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ 
ʈʦʢʠ 

2008 2009 2010 2011 2012 

1. ʇʨɸʊ çʂʘʣʠʥʽʚʩʴʢʠʡ ʤʘ-
ʰʠʥʦʙʫʜʽʚʥʠʡ ʟʘʚʦʜè 

2261,0 3302,0 2296,0 1731,0 ï582,0 

2. ʇɸʊ çɼʘʰʽʚʩʴʢʠʡ ʨʝʤʦʥʪ-
ʥʦ-ʤʝʭʘʥʽʯʥʠʡ ʟʘʚʦʜè 

75,0 ï223,0 ï57,0 79,0 ï89,0 

3. ɺɸʊ çʍʤʽʣʴʥʠʢʩʽʣʴʤʘʰè 141,0 ï1656,0 ï1306,0 766,0 ï813,0 

4. ʇɸʊ çɺʽʥʥʠʮʴʢʠʡ ʽʥʩʪʨʫ-
ʤʝʥʪʘʣʴʥʠʡ ʟʘʚʦʜè 

ï1752,0 ï2146,0 ï99,0 ï794,0 ï743,0 

5. ʇɸʊ çɹʘʨʩʴʢʠʡ ʤʘʰʠʥʦʙʫ-
ʜʚ̔ʥʠʡ ʟʘʚʦʜè 

2557,0 1198,0 2271,0 2064,0 2800,0 

6. ʇʨɸʊ çɺʽʥʥʠʮʴʢʠʡ ʜʦʩʣʽʜ-
ʥʠʡ ʟʘʚʦʜè 

115,0 2502,0 3730,0 4109,0 13722,0 

7. ʇʨɸʊ çɺʽʥʥʠʮʴʢʠʡ ʟʘʚʦʜ 
çɹʫʜʤʘʰè 

46,0 ï438,0 67,0 ï586,0 ï1642,0 

8. ʇʨɸʊ çʃʘʜʠʞʠʥʩʴʢʠʡ ʨʝ-
ʤʦʥʪʥʦ-ʤʝʭʘʥʽʯʥʠʡ ʟʘʚʦʜè 

ï92,0 ï21,8 ï33,9 ï30,0 ï78,0 

 
ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʥʘ ʟʘʟʥʘʯʝʥʠʭ ʫ ʪʘʙʣ. 1 ʽ ʧʦʜʽʙʥʠʭ ʾʤ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʧʽʜʧʨʠʻʤ-
ʩʪʚʘʭ ʬʦʨʤʘʣʴʥʦ ʩʪʚʦʨʶʚʘʣʘʩʴ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ, ʚ ʦʩ-
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ʥʦʚʽ ʷʢʦʾ ʧʝʨʝʚʘʞʘʚ ʝʪʘʧ ʨʝʘʣʽʟʘʮʽʾ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 
ʫʧʨʘʚʣʽʥʥʷ, ʘ ʪʘʢʦʞ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʽʜʧʨʠʻʤʩʪʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʘʙʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ. ʅʘʧʨʠʢ- 
ʣʘʜ, ʪʘʢʘ ʩʠʩʪʝʤʘ ʙʫʣʘ ʙʽʣʴʰ ʧʦʚʥʦ ʚʪʽʣʝʥʘ ʥʘ ɺɸʊ çʍʤʽʣʴʥʠʢʩʣ̔-ɹ 
ʤʘʰè, ʇɸʊ çɺʽʥʥʠʮʴʢʠʡ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʟʘʚʦʜè, ʇʨɸʊ çɺʽʥ-
ʥʠʮʴʢʠʡ ʜʦʩʣʽʜʥʠʡ ʟʘʚʦʜè. 
ʆʜʥʘʢ, ʪʘʢʠʡ ʧʽʜʭʽʜ ʻ ʥʘʜʪʦ ʩʧʨʦʱʝʥʠʤ ʽ ʥʝ ʤʽʩʪʠʪʴ ʨʷʜ ʥʝʦʙ-

ʭʽʜʥʠʭ ʝʪʘʧʽʚ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ. ɯʟ ʟʘʟʥʘʯʝʥʦʛʦ ʚʠʪʽʢʘʻ 
ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʠʥʮʠʧʦʚʦʾ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʩʠʩ-
ʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʘ ʤʘʻ ʙʫʜʫʚʘ-
ʪʠʩʷ ʟʘ ʣʘʥʮʶʛʦʤ: çʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ 
(ʧʨʦʜʫʢʮʽʾ) ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ð ʨʝʘʣʽʟʘʮʽʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʽʥʥʦʚʘʮʽʡ-
ʥʦʛʦ ʧʨʦʝʢʪʫ ð ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ð ʧʽʜʚʠʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚ-
ʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʮʽʣʦʤʫè. 
ʆʩʥʦʚʥʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ ʬʦʨʤʫʚʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʜʝʣʽ ʫʧʨʘʚ- 

ʣʽʥʥʷ ʷʢʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʻ:  
ʥʘʩʣʽʜʢʦʚʝ ʟʙʝʨʝʞʝʥʥʷ ʥʠʟʴʢʦʾ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʪʘʢʦʾ ʩʠʩʪʝʤʠ 
ʫʧʨʘʚʣʽʥʥʷ ʚ ʮʽʣʦʤʫ ʟʘ ʫʤʦʚʠ ʢʨʠʟʦʚʦʛʦ ʩʪʘʥʫ ʧʝʨʝʚʘʞʥʦʾ ʯʘʩʪʠ-
ʥʠ ʧʽʜʧʨʠʻʤʩʪʚ, ʥʠʟʴʢʘ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʜʠʬʫʟʽʾ ʝʬʝʢʪʠʚʥʠʭ ʫʧʨʘʚ- 
ʣʽʥʩʴʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʬʝʨʽ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ (ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽ-
ʜʫ), ʨʝʘʣʽʟʘʮʽʷ ʣʠʰʝ ʚ ʦʢʨʝʤʠʭ (ʦʙʤʝʞʝʥʠʭ) ʚʠʧʘʜʢʘʭ ʽʥʥʦʚʘʮʽʡ-
ʥʦ-ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʤʦʜʝʣʽ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚ, ʥʠʟʴʢʘ ʝʬʝʢʪʠʚ-
ʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʮʽʣʦʤʫ ʪʘ ʷʢʽʩʪʶ ʟʦʢʨʝʤʘ. ʇʨʠ 
ʮʴʦʤʫ, ʤʝʥʝʜʞʤʝʥʪ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘʨʘʟʽ ʜʽʡʰʦʚ ʜʦ 
ʩʧʨʠʡʥʷʪʪʷ ʽʜʝʾ ʧʨʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʷʢʦʩʪʽ ʷʢ ʩʪʨʘʪʝ-
ʛʽʻʫʪʚʦʨʶʶʯʦʛʦ ʬʘʢʪʦʨʫ ʽʟ ʨʝʘʣʽʟʘʮʽʻʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʮʝʥʘʨʽʶ 
ʨʦʟʚʠʪʢʫ.  
ɿʚʽʜʩʠ ʜʣʷ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ ʘʢʪʫʘʣʴʥʠʤʠ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ 

ʷʢʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ ʩʪʘʶʪʴ ʟʘʜʘʯʽ: ʷʢ ʚʽʨʥʦ ʧʦʙʫʜʫʚʘʪʠ ʨʦʟʚʠʪʦʢ 
ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʥʘ ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʽ ʦʧʝʨʘʪʠʚʥʦʤʫ ʨʽʚ-
ʥʷʭ ʫʧʨʘʚʣʽʥʥʷ, ʷʢ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ 
ʷʢʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ, ʷʢ ʫʧʨʘʚʣʷʪʠ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʶ ʷʢʦʩʪʽ ʜʽʷʣʴʥʦ-
ʩʪʽ. ɿʘʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ  
ʜʽʷʣʴʥʦʩʪʽ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʾʭ 
ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʩʬʦʨʤʫʚʘʪʠ ʩʫʢʫʧʥʽʩʪʴ ʧʨʠʥʮʠʧʽʚ, 
ʟʤʽʩʪʦʚʥʠʭ ʽ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʧʦʩʪʘʥʦʚʦʢ ʟʘʜʘʯ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚ- 
ʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʩʠʩʪʝʤ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ 
ʤʦʜʝʣʝʡ. 
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ˏ̉̋̌́̅ ̏̒̎̏̃̎̏̄̏ ̨̍́̓̆̑́̌̔ ̨̠̅̏̒̌̅̇̆̎̎ 
 
ɿʘʩʪʦʩʫʻʤʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʘʙʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʷʚʥʦʾ ʥʘ ʧʽʜʧ-

ʨʠʻʤʩʪʚʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣ-ɹ 
ʥʠʡ ʘʥʘʣʽʟ ʚʘʨʽʘʥʪʽʚ ʾʾ ʬʦʨʤʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘ-
ʪʠʩʴ ʚʠʙʽʨ ʥʘʡʢʨʘʱʦʛʦ ʚʘʨʽʘʥʪʫ ʩʠʩʪʝʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚ ʥʝ-
ʚʠʟʥʘʯʝʥʦʩʪʽ ʧʦʯʘʪʢʦʚʠʭ ʜʘʥʠʭ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫ-
ʚʘʪʠʩʴ ʷʢʽʩʥʽ ʪʘ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ 
ʜʽʷʣʴʥʦʩʪʽ, ʤʦʞʣʠʚʽʩʪʴ ʨʘʥʞʫʚʘʥʥʷ ʚʘʨʽʘʥʪʽʚ ʟʘ ʚʠʙʨʘʥʠʤʠ ʢʨʠ-
ʪʝʨʽʷʤʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʦʮʽʥʦʢ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢ ʚʘʨʽʘʥʪʽʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʨʽʚ-
ʥʷʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʾʚ. 
ɼʣʷ ʮʴʦʛʦ ʚʚʘʞʘʻʤʦ ʚʽʜʦʤʠʤʠ: 
V = {V1, V2,..., Vk} ð ʤʥʦʞʠʥʘ ʚʘʨʽʘʥʪʽʚ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ; 
K = {K1, K2,..., Kn} ð ʤʥʦʞʠʥʘ ʢʽʣʴʢʽʩʥʠʭ ʪʘ ʷʢʽʩʥʠʭ ʢʨʠʪʝʨʽʾʚ 

ʦʮʽʥʶʚʘʥʥʷ ʚʘʨʽʘʥʪʽʚ. 
ɿʘʜʘʯʘ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʣʷʛʘʻ ʫ ʚʧʦʨʷʜʢʫʚʘʥʥʽ 

ʝʣʝʤʝʥʪʽʚ ʤʥʦʞʠʥʠ V ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʟ ʤʥʦʞʠʥʠ K. 
ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘ-

ʤʠ [2ð5], ʚʠʜʽʣʠʤʦ ʪʘʢʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʚʘʨʽʘʥʪʽʚ ʬʦʨʤʫ-
ʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ: 

K1 ð ʩʪʫʧʽʥʴ ʧʨʦʨʦʙʢʠ ʚʘʨʽʘʥʪʘ; 
K2 ð ʦʯʽʢʫʚʘʥʠʡ ʝʬʝʢʪ; 
K3 ð ʨʠʟʠʢʠ; 
K4 ð ʰʚʠʜʢʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʜʽʣ̫-ɹ 

ʥʦʩʪʽ; 
K5 ð ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʜʽʷʣʴ-

ʥʦʩʪʽ; 
K6 ð ʚʘʨʪʽʩʪʴ ʚʘʨʽʘʥʪʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ. 
ɿʘʟʥʘʯʠʤʦ, ʱʦ ʤʥʦʞʠʥʘ ʦʙʨʘʥʠʭ ʢʨʠʪʝʨʽʾʚ ʤʦʞʝ ʜʦʧʦʚʥʶʚʘ-

ʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʤʦʛ ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ 
ʜʽʷʣʴʥʦʩʪʽ. ʂʦʞʝʥ ʢʨʠʪʝʨʽʡ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʟʛʦʨʪʢʘ ʯʘʩ-
ʪʠʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʠʞʯʦʛʦ ʽʻʨʘʨʭʽʯʥʦʛʦ ʨʽʚʥʷ. ʅʘʧʨʠʢʣʘʜ, ʜʦ 
ʨʠʟʠʢʽʚ (K3) ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ ʶʨʠʜʠʯʥʽ, ʬʽʥʘʥʩʦʚʽ, ʽʤʽʜʞʝʚʽ ʨʠʟʠ-
ʢʠ, ʨʠʟʠʢʠ ʯʝʨʝʟ ʟʤʽʥʠ ʚ ʟʘʢʦʥʦʜʘʚʩʪʚʽ, ʨʠʟʠʢʠ ʯʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ 
ʨʝʘʣʽʟʘʮʽʾ ʚʘʨʽʘʥʪʘ ʧʨʦʝʢʪʫ, ʨʠʟʠʢʠ ʚʽʜ ʚʪʨʘʪʠ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝ-
ʨʝʚʘʛ, ʨʠʟʠʢʠ ʟʨʠʚʫ ʪʝʨʤʽʥʽʚ ʚʠʢʦʥʘʥʥʷ ʪʦʱʦ. ʆʜʥʘ ʽʟ ʤʦʞʣʠʚʠʭ 
ʢʣʘʩʠʬʽʢʘʮʽʡ ʧʨʦʝʢʪʥʠʭ ʨʠʟʠʢʽʚ ʥʘʚʝʜʝʥʘ ʚ [2, ʩ. 85ð93]. ʉʪʫ-
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ʧʽʥʴ ʜʝʪʘʣʽʟʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʦʥʢʨʝʪʥʦʾ ʩʠʩʪʝʤʠ 
ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ. 
ɼʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟ ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ 

ʘʜʝʢʚʘʪʥʦʾ ʘʥʘʣʽʟʦʚʘʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʫ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩ-
ʪʶ ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʻʤʦ ʤʝʪʦʜ ʥʝʯʽʪʢʦʛʦ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦ-
ʛʦ ʘʥʘʣʽʟʫ ʚʘʨʽʘʥʪʽʚ [6; 7, ʩ. 201ð222; 8]. ɺʽʥ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ 
ʚʢʘʟʘʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʮʽʥʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʜʽʣ̫-ɹ 
ʥʦʩʪʽ ʪʘ ʥʝ ʧʦʪʨʝʙʫʻ ʢʽʣʴʢʽʩʥʠʭ ʦʮʽʥʦʢ ʯʘʩʪʠʥʥʠʭ ʢʨʠʪʝʨʽʾʚ. ʉʭʝ-
ʤʦʶ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʟʘ ʮʠʤ ʤʝʪʦʜʦʤ [8] ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʨʦʟʛ-
ʣʷʜ ʢʨʠʪʝʨʽʾʚ ʷʢ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ, ʱʦ ʟʘʜʘʥʽ ʥʘ ʫʥʽʚʝʨʩʘʣʴʥʽʡ 
ʤʥʦʞʠʥʽ ʚʘʨʽʘʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ; ʚʠʟʥʘʯʝʥʥʷ 
ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʪʥʠʭ ʟʥʘʥʴ 
ʧʨʦ ʧʘʨʥʽ ʧʦʨʽʚʥʷʥʥʷ ʚʘʨʽʘʥʪʽʚ; ʬʦʨʤʫʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʞʣʠ-
ʚʦʩʪʽ ʢʨʠʪʝʨʽʾʚ ʯʝʨʝʟ ʚʽʜʧʦʚʽʜʥʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ; ʨʘʥʞʫʚʘʥʥʷ 
ʚʘʨʽʘʥʪʽʚ ʯʝʨʝʟ ʧʝʨʝʪʠʥ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ-ʢʨʠʪʝʨʽʾʚ ʟʛʽʜʥʦ ʧʽʜʭʦ-
ʜʫ ɹʝʣʣʤʘʥʘ-ɿʘʜʝ [9] ʟʘ ʪʝʦʨʽʻʶ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 
ʊʘʢʦʞ ʧʝʨʝʚʘʛʠ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤʠ ʫʧʨʘʚ-

ʣʽʥʥʷ ʷʢʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʥʝʯʽʪʢʦʶ ʪʝʦʨʽʻʶ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 
ʧʦʣʷʛʘʶʪʴ ʫ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 
ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʝʢʪʽʚ, ʚʨʘʭʫʚʘʥʥʽ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʟʘʤʽʩʪʴ ʢʽʣʴʢʩ̔- 
ʥʠʭ ʦʮʽʥʦʢ, ʚʨʘʭʫʚʘʥʥʽ ʢʨʠʪʝʨʽʾʚ ʟ ʨʽʟʥʦʶ ʚʘʞʣʠʚʽʩʪʶ, ʷʢʘ ʦʮʽ-
ʥʶʻʪʴʩʷ ʝʢʩʧʝʨʪʘʤʠ, ʪʦʱʦ. 
ʇʦʟʥʘʯʠʤʦ ʯʝʨʝʟ ()

jK V
i

m  ð ʯʠʩʣʦ ʟ ʜʽʘʧʘʟʦʥʫ [0, 1], ʷʢʝ ʭʘʨʘʢ- 

ʪʝʨʠʟʫʻ ʨʽʚʝʥʴ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ Vj Í V ʟʘ 

ʢʨʠʪʝʨʽʻʤ Ki Í K: ʯʠʤ ʙʽʣʴʰʝ ʯʠʩʣʦ ()
jK V

i
m , ʪʠʤ ʢʨʘʱʘ ʦʮʽʥʢʘ 

ʚʘʨʽʘʥʪʫ Vj ʟʘ ʢʨʠʪʝʨʽʻʤ Ki, kj ,1= , ni ,1= . ʊʦʜʽ ʢʨʠʪʝʨʽʡ Ki ʤʦʞ- 

ʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ ʥʝʯʽʪʢʫ ʤʥʦʞʠʥʫ iK
~

 ʥʘ ʫʥʽʚʝʨʩʘʣʴʥʽʡ ʤʥʦʞʠʥʽ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ V: 
 

() () ()
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ë mmm
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V

V

V
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V

V
K iii ,...,,
~

2

2

1

1
. (1) 

 
ʌʦʨʤʘʣʴʥʦ, ʟ ʧʦʟʠʮʽʡ ʪʝʦʨʽʾ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ, ()

jK V
i

m  ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʪʫʧʽʥʴ ʥʘʣʝʞʥʦʩʪʽ ʝʣʝʤʝʥʪʘ Vj ʥʝʯʽʪʢʽʡ ʤʥʦʞʠ- 

ʥʽ iK
~

. 
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ʉʪʫʧʝʥʽ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʦʾ ʤʥʦʞʠʥʠ (1) ʟʥʘʡʜʝʤʦ ʟʘ ʤʝʪʦ-
ʜʦʤ ʧʦʙʫʜʦʚʠ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ 
[10, ʩ. 7ð23], ʷʢʽ ʟʘʜʘʶʪʴʩʷ ʤʘʪʨʠʮʝʶ: 
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22221
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ʜʝ ʘlj ð ʨʽʚʝʥʴ ʧʝʨʝʚʘʛʠ ʚʘʨʽʘʥʪʫ Vl ʥʘʜ ʚʘʨʽʘʥʪʦʤ Vj ( kjl ,1, = ), 

ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʝʚôʷʪʠʙʘʣʴʥʦʶ ʰʢʘʣʦʶ ʉʘʘʪʽ [11]: 
1 ð ʷʢʱʦ ʚʽʜʩʫʪʥʷ ʧʝʨʝʚʘʛʘ Vl ʥʘʜ Vj; 
3 ð ʷʢʱʦ ʧʝʨʝʚʘʛʘ Vl ʥʘʜ Vj ʻ ʩʣʘʙʢʦʶ; 
5 ð ʷʢʱʦ ʧʝʨʝʚʘʛʘ Vl ʥʘʜ Vj ʻ ʧʦʤʽʨʥʦʶ; 
7 ð ʷʢʱʦ ʧʝʨʝʚʘʛʘ Vl ʥʘʜ Vj ʻ ʩʠʣʴʥʦʶ; 
9 ð ʷʢʱʦ ʧʝʨʝʚʘʛʘ Vl ʥʘʜ Vj ʻ ʘʙʩʦʣʶʪʥʦʶ, 
2, 4, 6, 8 ð ʧʨʦʤʽʞʥʽ ʦʮʽʥʢʠ: 2 ð ʣʝʜʴ ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ; 4 ð 

ʙʽʣʴʰ ʥʽʞ ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ; 6 ð ʤʘʡʞʝ ʩʠʣʴʥʘ ʧʝʨʝʚʘʛʘ; 8 ð 
ʤʘʡʞʝ ʘʙʩʦʣʶʪʥʘ ʧʝʨʝʚʘʛʘ. 
ɽʣʝʤʝʥʪʠ ʤʘʪʨʠʮʽ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ɸ ʧʦʚôʷʟʘʥʽ ʤʘʪʝʤʘʪʠʯ-

ʥʠʤ ʚʠʨʘʟʦʤ: 
 

kjlaa jllj 1,, ,1 == . (2) 
 
ʉʪʫʧʝʥʷʤ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʦʾ ʤʥʦʞʠʥʠ (1) ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦ-

ʦʨʜʠʥʘʪʠ ʚʣʘʩʥʦʛʦ ʚʝʢʪʦʨʘ W = (w1, w2, é, wk)
ʊ ʤʘʪʨʠʮʽ ɸ: 

 

()
jK V

i
m  = wj, kj ,1= . (3) 

 
ɺʣʘʩʥʠʡ ʚʝʢʪʦʨ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʩʠʩʪʝʤʦʶ ʨʽʚʥʷʥʴ 
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ë
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21

max

kwww

WWA
 (4) 

 
ʜʝ lmax ð ʥʘʡʙʽʣʴʰʝ ʚʣʘʩʥʝ ʟʥʘʯʝʥʥʷ ʤʘʪʨʠʮʽ ɸ. 
ɿʛʽʜʥʦ ʧʽʜʭʦʜʫ ɹʝʣʣʤʘʥʘ-ɿʘʜʝ ʥʘʡʢʨʘʱʠʤ ʙʫʜʝ ʨʝʟʫʣʴʪʘʪ, 

ʷʢʠʡ ʥʘʡʙʽʣʴʰʝ ʦʜʥʦʯʘʩʥʦ ʟʘʜʦʚʦʣʴʥʷʻ ʫʩʽʤ ʢʨʠʪʝʨʽʷʤ. ʇʨʠ ʮʴʦ- 
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ʤʫ ʥʝʯʽʪʢʠʡ ʨʦʟʚôʷʟʦʢ ʟʥʘʭʦʜʠʪʴʩʷ ʷʢ ʧʝʨʝʪʠʥ ʯʘʩʪʠʥʥʠʭ ʢʨʠʪʝʨʽ-
ʾʚ [9]: 

 

nKKKD
~

...
~~~

21 111= . (5) 

 

ʉʪʫʧʝʥʽ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʦʛʦ ʨʦʟʚôʷʟʢʫ 
() ()

í
ì
ë mm
= ,...,,

~

2

2

1

1

V

V

V

V
D DD  

( )

ý
ü
ûm

k

kD

V

V
 ʟʥʘʭʦʜʠʤʦ ʯʝʨʝʟ () ()( ) kjVV jK

ni
jD i

1, ,min
,1

=m=m
=

. 

ʅʘʡʙʽʣʴʰ ʘʜʝʢʚʘʪʥʦʶ ʘʥʘʣʽʟʦʚʘʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʫ ʻ ʩʠʩʪʝʤʘ 
ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ Vi ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʩʪʫʧʝʥʝʤ ʥʘʣʝʞʥʦʩʪʽ: 

 

D = arg max () () ()( )
kDDD VVV mmm ,...,, 21

. 

 
ʇʨʠ ʨʽʟʥʽʡ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʾʚ ʬʦʨʤʫʣʘ (5) ʧʨʠʡʤʘʻ ʚʠʜ [7; 8]: 
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 (6) 

ʜʝ ai ð ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʩʥʦʾ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʶ Ki, ni ,1= , ʘ 

a1 + a2 + ... + an = 1. 

ʉʪʫʧʽʥʴ ai ʫ ʬʦʨʤʫʣʽ (6) ʢʦʥʮʝʥʪʨʫʻ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʪ̔- 

ʢʦʾ ʤʥʦʞʠʥʠ iK
~

 ʟʛʽʜʥʦ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʶ Ki ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʽ-
ʜʭʦʜʫ, ʦʧʠʩʘʥʦʛʦ ʫ [5]. ʂʦʝʬʽʮʽʻʥʪʠ ʚʽʜʥʦʩʥʦʾ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝ-
ʨʽʾʚ ʙʫʜʝʤʦ ʚʠʟʥʘʯʘʪʠ ʟʘ ʤʝʪʦʜʦʤ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʉʘʘʪʽ [11]. 
ʗʢ ʧʨʠʢʣʘʜ, ʟʜʽʡʩʥʠʤʦ ʧʦʨʽʚʥʷʥʥʷ ʯʦʪʠʨʴʦʭ ʚʘʨʽʘʥʪʽʚ ʬʦʨʤʫ-

ʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ. ɽʢʩʧʝʨʪʥʽ ʧʦʨʽʚ-
ʥʷʥʥʷ ʚʘʨʽʘʥʪʽʚ V1 · V4 ʟʘ ʢʨʠʪʝʨʽʷʤʠ K1·K6 ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2. 
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ʊʘʙʣʠʮʷ 2 
ʇɸʈʅɯ ʇʆʈɯɺʅʗʅʅʗ ɺɸʈɯɸʅʊɯɺ 

ʂʨʠʪʝʨʽʡ ʇʘʨʥʽ ʧʦʨʽʚʥʷʥʥʷ 

K1 
1) ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ V1 ʥʘʜ V2; 
2) ʧʦʤʽʨʥʘ ʧʝʨʝʚʘʛʘ V1 ʥʘʜ V3; 
3) ʚʽʜʩʫʪʥʷ ʧʝʨʝʚʘʛʘ V1 ʥʘʜ V4 

4) ʚʽʜʩʫʪʥʷ ʧʝʨʝʚʘʛʘ V2 ʥʘʜ V3; 
5) ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ V2 ʥʘʜ V4; 
6) ʚʽʜʩʫʪʥʷ ʧʝʨʝʚʘʛʘ V3 ʥʘʜ V4 

K2 
1) ʚʽʜʩʫʪʥʷ ʧʝʨʝʚʘʛʘ V1 ʥʘʜ V2; 
2) ʩʠʣʴʥʘ ʧʝʨʝʚʘʛʘ V1 ʥʘʜ V3; 
3) ʧʦʤʽʨʥʘ ʧʝʨʝʚʘʛʘ V1 ʥʘʜ v4 

4) ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ V2 ʥʘʜ V3; 
5) ʧʦʤʽʨʥʘ ʧʝʨʝʚʘʛʘ V2 ʥʘʜ V4; 
6) ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ V3 ʥʘʜ V4 

K3 
1) ʩʠʣʴʥʘ ʧʝʨʝʚʘʛʘ V1 ʥʘʜ V2; 
2) ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ V1 ʥʘʜ V3; 
3) ʧʦʤʽʨʥʘ ʧʝʨʝʚʘʛʘ V1 ʥʘʜ V4 

4) ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ V2 ʥʘʜ V4; 
5) ʧʦʤʽʨʥʘ ʧʝʨʝʚʘʛʘ V3 ʥʘʜ v2; 
6) ʧʦʤʽʨʥʘ ʧʝʨʝʚʘʛʘ V3 ʥʘʜ V4 

K4 

1) ʧʦʤʽʨʥʘ ʧʝʨʝʚʘʛʘ V2 ʥʘʜ V1; 
2) ʚʽʜʩʫʪʥʷ ʧʝʨʝʚʘʛʘ V2 ʥʘʜ V4; 
3) ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ V4 ʥʘʜ V1 

5) ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ V3 ʥʘʜ V2; 
4) ʧʦʤʽʨʥʘ ʧʝʨʝʚʘʛʘ V3 ʥʘʜ V1; 
6) ʩʠʣʴʥʘ ʧʝʨʝʚʘʛʘ V3 ʥʘʜ V4 

K5 

1) ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ V2 ʥʘʜ V1; 
2) ʚʽʜʩʫʪʥʷ ʧʝʨʝʚʘʛʘ V2 ʥʘʜ V3; 
3) ʧʦʤʽʨʥʘ ʧʝʨʝʚʘʛʘ V1 ʥʘʜ V3 

4) ʧʦʤʽʨʥʘ ʧʝʨʝʚʘʛʘ V4 ʥʘʜ V1; 
5) ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ V2 ʥʘʜ V4; 
6) ʩʠʣʴʥʘ ʧʝʨʝʚʘʛʘ V4 ʥʘʜ V3 

K6 
1) ʩʠʣʴʥʘ ʧʝʨʝʚʘʛʘ V2 ʥʘʜ V1; 
2) ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ V3 ʥʘʜ V2; 
3) ʧʦʤʽʨʥʘ ʧʝʨʝʚʘʛʘ V2 ʥʘʜ V4 

4) ʚʽʜʩʫʪʥʷ ʧʝʨʝʚʘʛʘ V3 ʥʘʜ V1; 
5) ʧʦʤʽʨʥʘ ʧʝʨʝʚʘʛʘ V4 ʥʘʜ V1; 
6) ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ V4 ʥʘʜ V3 

 

ʎʠʤ ʝʢʩʧʝʨʪʥʠʤ ʚʠʩʣʦʚʣʶʚʘʥʥʷʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʘʪʨʠʮʽ ʧʘʨ-
ʥʠʭ ʧʦʨʽʚʥʷʥʴ: 

 

;

17/113

7135

13/115

3/15/15/11

)(;

15/13/15/1

5153/1

35/117/1

5371

)(

;

13/15/15/1

313/17/1

5311

5711

)(;

113/11

1115/1

3113/1

1531

)(

43

21

ù
ù
ù
ù

ú

ø

é
é
é
é

ê

è

=

ù
ù
ù
ù

ú

ø

é
é
é
é

ê

è

=

ù
ù
ù
ù

ú

ø

é
é
é
é

ê

è

=

ù
ù
ù
ù

ú

ø

é
é
é
é

ê

è

=

KAKA

KAKA

 



˛̨̗̟̠̎̃́̎̎ ̨̆̆̋̓̉̃̎̏̒̓̕ ̨̠̔̐̑́̃̌̎̎ȣ  ˙Ȣ ˏȢ ˎ̝́̌̈́̎  

 

 13 

.

135/15

3/1131

53/117

5/117/11

)(;

173/15

7/1115/1

3113

5/153/11

)( 65

ù
ù
ù
ù

ú

ø

é
é
é
é

ê

è

=

ù
ù
ù
ù

ú

ø

é
é
é
é

ê

è

= KAKA  (7) 

 
ɿʘʩʪʦʩʫʻʤʦ ʬʦʨʤʫʣʠ (3) ʪʘ (4) ʜʦ ʚʩʽʭ ʰʝʩʪʠ ʤʘʪʨʠʮʴ ʧʘʨʥʠʭ 

ʧʦʨʽʚʥʷʥʴ (7) ʪʘ ʦʪʨʠʤʘʻʤʦ ʥʝʯʽʪʢʽ ʤʥʦʞʠʥʠ: 
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 (8) 

 
ɸʥʘʣʦʛʽʯʥʦ ʜʦ [12], ʱʦʙ ʦʮʽʥʠʪʠ, ʥʘʩʢʽʣʴʢʠ ʚʘʨʽʘʥʪʠ V1·V4 ʟʘ-

ʜʦʚʦʣʴʥʷʶʪʴ ʢʨʠʪʝʨʽʷʤ K1·K6, ʧʨʝʜʩʪʘʚʠʤʦ ʥʝʯʽʪʢʽ ʤʥʦʞʠʥʠ ʫ 
ʚʠʛʣʷʜʽ: 
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ɻʨʘʬʽʯʥʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʠʭ 

ʤʥʦʞʠʥ 41

~~
VV ·  (ʨʠʩ. 1) ʩʚʽʜʯʘʪʴ, ʱʦ ʢʦʞʝʥ ʚʘʨʽʘʥʪ ʤʘʻ ʧʝʚʥʽ ʧʝ-

ʨʝʚʘʛʠ ʟʘ ʨʽʟʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ. ʊʘʢ, ʚʘʨʽʘʥʪ V1 ʻ ʢʨʘʱʠʤ ʟʘ ʢʨʠʪʝ-
ʨʽʷʤʠ K1, K2 ʪʘ K3, ʚʘʨʽʘʥʪ V2 ð ʟʘ ʢʨʠʪʝʨʽʷʤʠ K2, K5 ʽ K6, ʚʘ- 
ʨʽʘʥʪ V3 ð ʟʘ ʢʨʠʪʝʨʽʻʤ K4, ʘ ʚʘʨʽʘʥʪ V4 ð ʟʘ ʢʨʠʪʝʨʽʻʤ K5. ʊʦʤʫ 
ʢʽʥʮʝʚʠʡ ʚʠʙʽʨ ʚʘʨʽʘʥʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʾʚ. 
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ʈʠʩ. 1. ʈʝʟʫʣʴʪʘʪ ʧʦʨʽʚʥʷʥʥʷ ʚʘʨʽʘʥʪʽʚ V1·V4 ʟʘ ʢʨʠʪʝʨʽʷʤʠ K1·K6 

ɺʚʘʞʘʻʤʦ, ʱʦ ʚʽʜʦʤʽ ʝʢʩʧʝʨʪʥʽ ʧʘʨʥʽ ʧʦʨʽʚʥʷʥʥʷ ʚʘʞʣʠʚʦʩʪʽ 

ʢʨʠʪʝʨʽʾ ʚ: 

ʚʽʜʩʫʪʥʷ ʧʝʨʝʚʘʛʘ K1 ʥʘʜ K3; 

ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ K1 ʥʘʜ K4; 

ʧʦʤʽʨʥʘ ʧʝʨʝʚʘʛʘ K1 ʥʘʜ K6; 

ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ K2 ʥʘʜ K1; 

ʚʽʜʩʫʪʥʷ ʧʝʨʝʚʘʛʘ K2 ʥʘʜ K3; 

ʧʦʤʽʨʥʘ ʧʝʨʝʚʘʛʘ K2 ʥʘʜ K5; 

ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ K2 ʥʘʜ K6; 

ʩʠʣʴʥʘ ʧʝʨʝʚʘʛʘ K3 ʥʘʜ K4; 

ʚʽʜʩʫʪʥʷ ʧʝʨʝʚʘʛʘ K3 ʥʘʜ K5; 

ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ K3 ʥʘʜ K6; 

ʧʦʤʽʨʥʘ ʧʝʨʝʚʘʛʘ K4 ʥʘʜ K2; 

ʚʽʜʩʫʪʥʷ ʧʝʨʝʚʘʛʘ K5 ʥʘʜ K1; 

ʧʦʤʽʨʥʘ ʧʝʨʝʚʘʛʘ K5 ʥʘʜ K4; 

ʩʣʘʙʢʘ ʧʝʨʝʚʘʛʘ K5 ʥʘʜ K6; 

ʚʽʜʩʫʪʥʷ ʧʝʨʝʚʘʛʘ K6 ʥʘʜ K4. 

ɰʤ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʨʠʮʷ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ: 
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ɿʘ ʬʦʨʤʫʣʦʶ (4) ʟʥʘʭʦʜʠʤʦ ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʾʚ 
K1 · K6:  

a1 = 0.16; 
a2 = 0.22; 

a3 = 0.23; 
a4 = 0.16; 

a5 = 0.18; 
a6 = 0.05, 

 
ʷʢʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʦʯʽ-
ʢʫʚʘʥʠʡ ʝʬʝʢʪ (K2) ʪʘ ʨʠʟʠʢʠ (K3). 
ɿʘ ʬʦʨʤʫʣʦʶ (6) ʦʪʨʠʤʫʻʤʦ ʪʘʢʽ ʥʝʯʽʪʢʽ ʤʥʦʞʠʥʠ: 
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ʇʝʨʝʪʠʥ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ-ʢʨʠʪʝʨʽʾʚ 1111 4321

4321

~~~~ aaaa
KKKK  

65

65

~~ aa
KK 11 ʜʘʻ ʪʘʢʽ ʩʪʫʧʝʥʽ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʦʾ ʤʥʦʞʠʥʠ-

ʨʽʰʝʥʥʷ (D
~

): 
mD(V1) = min(0.877,0.847,0.871,0.637,0.719,0.881) = 0.637; 
mD(V2) = min(0.790,0.793,0.588,0.773,0.836,0.954) = 0.588; 
mD(V3) = min(0.730,0.627,0.752,0.921,0.660,0.936) = 0.627; 
mD(V4) = min(0.766,0.538,0.523,0.730,0.836,0.934) = 0.523. 
ʈʝʟʫʣʴʪʘʪ ʧʦʜʘʻʤʦ ʫ ʚʠʛʣʷʜʽ ʥʝʯʽʪʢʦʾ ʤʥʦʞʠʥʠ 
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ʷʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʝʚʘʛʫ ʚʘʨʽʘʥʪʫ V1 ʥʘʜ ʽʥʰʠʤʠ. ʊʦʙʪʦ, ʚʘʨʽʘʥʪ 
V1 ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʦʜʥʦʯʘʩʥʦ ʟʘʜʦʚʦʣʴʥʷʻ ʫʩʽʤ ʢʨʠʪʝʨʽʷʤ ʟ ʫʨʘ-
ʭʫʚʘʥʥʷʤ ʾʭ ʚʘʞʣʠʚʦʩʪʽ. 
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ʇʨʝʜʩʪʘʚʠʤʦ ʥʝʯʽʪʢʽ ʤʥʦʞʠʥʠ, ʷʢʽ ʧʦʢʘʟʫʶʪʴ ʥʘʩʢʽʣʴʢʠ ʚʘʨʽʘ-
ʥʪʠ V1 · V4 ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʢʨʠʪʝʨʽʷʤ K1 · K6, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ 
ʚʘʞʣʠʚʦʩʪʽ, ʫ ʚʠʛʣʷʜʽ: 
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ɺʽʜʧʦʚʽʜʥʝ ʾʤ ʛʨʘʬʽʯʥʝ ʧʦʜʘʥʥʷ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2. ʇʦʨʽʚʥʶʶʯʠ ʨʠʩ. 2 ʟ ʨʠʩ. 1 ʚʠʜʥʦ, ʱʦ ʧʨʠ 
ʚʢʘʟʘʥʽʡ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʾʚ ʚʽʜʩʪʘʥʴ ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ ʧʨʘʢʪʠʯʥʦ 
ʟʘ ʚʩʽʤʘ ʢʨʠʪʝʨʽʷʤʠ ʟʤʝʥʰʠʣʘʩʴ. 
ʅʘ ʧʨʘʢʪʠʮʽ ʯʘʩʪʦ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ: çʗʢ ʧʽʜʚʠʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠʚ- 

ʥʽʩʪʴ ʚʘʨʽʘʥʪʫ?è ʘʙʦ: çʑʦ ʥʝʦʙʭʽʜʥʦ ʟʤʽʥʠʪʠ ʚ ʧʝʚʥʦʤʫ ʚʘʨʽʘʥʪʽ, 
ʱʦʙ ʚʽʥ ʩʪʘʚ ʥʘʡʢʨʘʱʠʤ?è. ʑʦʙ ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʪʘʢʝ ʧʠʪʘʥʥʷ, ʥʝ-
ʦʙʭʽʜʥʦ ʟʥʘʪʠ, ʥʘʩʢʽʣʴʢʠ ʯʫʪʣʠʚʠʤ ʜʦ ʝʢʩʧʝʨʪʥʠʭ ʧʘʨʥʠʭ ʧʦʨʽʚ-
ʥʷʥʴ ʻ ʧʨʠʡʥʷʪʝ ʨʽʰʝʥʥʷ. 
ʋ ʨʦʙʦʪʽ [12] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʯʫʪʣʠʚʦʩ-

ʪʽ ʧʨʠʡʥʷʪʦʛʦ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ çʱʦ, ʷʢʱʦè ð ʘʥʘʣʽʟʫ ʙʨʝʥʜ-
ʧʨʦʝʢʪʽʚ. ʉʢʦʨʠʩʪʘʚʰʠʩʴ ʮʽʻʶ ʤʝʪʦʜʠʢʦʶ ʪʘ ʘʜʘʧʪʫʚʘʚʰʠ ʾʾ ʜʣʷ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ, ʤʦʞʥʘ 
ʚʩʪʘʥʦʚʠʪʠ, ʷʢʠʤ ʙʫʜʝ ʨʽʰʝʥʥʷ, ʷʢʱʦ ʟʤʽʥʠʪʠ ʟʥʘʯʝʥʥʷ ʦʜʥʦʛʦ ʟ 
ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ. 
ʉʢʦʨʠʩʪʘʻʤʦʩʴ ʦʪʨʠʤʘʥʠʤʠ ʚʠʱʝ ʜʘʥʠʤʠ ʜʣʷ ʙʘʛʘʪʦʢʨʠ- 

ʪʝʨʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʚʘʨʽʘʥʪʽʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʜʽʷʣʴ-
ʥʦʩʪʽ. ɿôʷʩʫʻʤʦ, ʷʢʠʤ ʤʘʻ ʙʫʪʠ, ʥʘʧʨʠʢʣʘʜ, ʚʘʨʽʘʥʪ V2, ʱʦʙ ʚʽʥ 
ʩʪʘʚ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʠʤ ʜʣʷ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪ- 
ʚʘ (ʪʦʙʪʦ, ʷʢ ʡʦʛʦ ʧʦʪʨʽʙʥʦ ʜʦʦʧʨʘʮʶʚʘʪʠ, ʱʦʙ ʚʽʥ ʩʪʘʚ ʢʨʘ-
ʱʠʤ ʟʘ ʚʩʽ ʽʥʰʽ, ʽʩʥʫʶʯʽ ʘʙʦ ʥʦʚʦʩʪʚʦʨʝʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 
ʷʢʩ̔ʪʶ). 
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ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪ ʧʦʨʽʚʥʷʥʥʷ ʚʘʨʽʘʥʪʽʚ V1 · V4  
ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʾʚ K1 · K6 

ɺʘʨʽʘʥʪ V2 ʤʘʻ ʪʨʝʪʽʡ ʨʘʥʛ; ʚʘʨʽʘʥʪʠ V1 ʽ V3 ʢʨʘʱʽ ʟʘ ʥʴʦʛʦ. 
ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʢʨʘʱʠʪʠ ʚʘʨʽʘʥʪ V2 ʟʘ 
ʢʨʠʪʝʨʽʻʤ K3 (ʪʦʙʪʦ, ʻ ʧʦʪʝʥʮʽʡʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʯʠʥʠʪʠ ʜʽʾ ʟʽ 
ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ ʥʘ ʘʥʘʣʽʟʦʚʘʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʜʣʷ ʚʘʨʽʘʥ-
ʪʫ V2). ɿôʷʩʫʻʤʦ, ʷʢ ʚʧʣʠʚʘʻ ʥʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʦʩʪʫʧʦʚʘ 
ʟʤʽʥʘ ʨʽʚʥʷ ʧʝʨʝʚʘʛʠ ʚʘʨʽʘʥʪʫ V2 ʥʘʜ V1 ʟ ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ 
çʩʠʣʴʥʘ ʧʝʨʝʚʘʛʘ V1 ʥʘʜ V2è ʥʘ ʚʩʽ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʜʦ ʦʮʽʥʢʠ 
çʚʽʜʩʫʪʥʷ ʧʝʨʝʚʘʛʘ V1 ʥʘʜ V2è. ɼʣʷ ʮʴʦʛʦ ʧʦʩʣʽʜʦʚʥʦ ʟʤʽʥʠʤʦ 
ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʘ ʘ21 ʤʘʪʨʠʮʽ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ɸ(K3) ʟ 1/7 ʥʘ 
1/6, 1/5, 1/4, 1/3, 1/2, 1 ʪʘ ʧʨʦʚʝʜʝʤʦ ʨʦʟʨʘʭʫʥʢʠ ʟʘ ʚʠʢʣʘʜʝʥʦʶ 
ʫ [12] ʤʝʪʦʜʠʢʦʶ.  
ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʟʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3. ɯʟ ʛʨʘʬʽʢʽʚ ʟʘʣʝʞʥʦʩ- 

ʪʽ ʟʤʽʥʠ ʨʽʰʝʥʥʷ ʚʽʜ ʟʥʘʯʝʥʥʷ ʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʘ21 ʥʘ ʨʠʩ. 3 
ʚʠʜʥʦ, ʱʦ ʚʘʨʽʘʥʪ V2 ʩʪʘʥʝ ʜʨʫʛʠʤ ʟʘ ʨʘʥʛʦʤ, ʢʦʣʠ ʟʘ ʢʨʠʪʝʨʽʻʤ 
K3 ʧʝʨʝʚʘʛʘ V1 ʥʘʜ V2 ʙʫʜʝ ʩʣʘʙʢʦʶ (ʘ21 = 1/3). ɺʘʨʽʘʥʪ V2 ʙʫʜʝ 
ʥʘʡʢʨʘʱʠʤ, ʷʢʱʦ ʧʝʨʝʚʘʛʘ V1 ʥʘʜ V2 ʙʫʜʝ ʣʝʜʴ ʩʣʘʙʢʦʶ ʘʙʦ ʫ ʨʘʟʽ 
ʨʽʚʥʦʩʪʽ ʯʠ ʷʢʱʦ V2 ʤʘʪʠʤʝ ʧʝʨʝʚʘʛʫ ʥʘʜ ʚʘʨʽʘʥʪʦʤ V1 ʟʘ ʢʨʠʪʝ- 
ʨʽʻʤ K3 (ʘ21 Ó 1/2). ʆʪʞʝ, ʜʦʦʧʨʘʮʴʦʚʫʚʘʪʠ ʚʘʨʽʘʥʪ V2 ʟʘ ʢʨʠʪʝʨʽʻʤ 
K3 ʜʦʮʽʣʴʥʦ ʣʠʰʝ ʧʨʠ ʤʦʞʣʠʚʦʩʪʽ ʟʨʦʙʠʪʠ ʡʦʛʦ ʤʘʡʞʝ ʪʘʢʠʤ, ʷʢ 
ʚʘʨʽʘʥʪ V1 ʟʘ ʮʠʤ ʢʨʠʪʝʨʽʻʤ. 

  K1               K2                K3              K4                K5               K6 
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ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʚʘʨʽʘʥʪʽʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ  

ʷʢʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʢʨʠʪʝʨʽʻʤ K3 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʚôʷʟʘʥ- 
ʥʷ ʟʘʜʘʯ ʜʦʩʷʛʥʝʥʥʷ ʧʝʨʝʚʘʛʠ ʙʫʜʴ-ʷʢʦʛʦ ʚʘʨʽʘʥʪʫ ʩʠʩʪʝʤʠ ʫʧʨʘʚ- 
ʣʽʥʥʷ ʷʢʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʙʫʜʴ-ʷʢʠʤ ʢʨʠʪʝʨʽʻʤ. 
ɺʠʩʥʦʚʢʠ ʟ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʩʪʘʪʪʽ ʚʠʟʥʘʯʝʥʦ 

ʦʩʦʙʣʠʚʦʩʪʽ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʝʢʪʽʚ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 
ʷʢʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ 
ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʪʘʢʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ 
ʧʨʦʝʢʪʽʚ: ʩʪʫʧʽʥʴ ʧʨʦʨʦʙʢʠ ʧʨʦʝʢʪʫ; ʦʯʽʢʫʚʘʥʠʡ ʝʬʝʢʪ; ʨʠʟʠʢʠ; 
ʰʚʠʜʢʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ; ʧʝʨʩʧʝʢʪʠʚʠ 
ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ; ʚʘʨʪʽʩʪʴ ʧʨʦʝʢʪʫ. ɺʩʪʘʥʦʚ-
ʣʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʥʝʯʽʪʢʦʛʦ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘ-
ʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʠ ʚʠʙʦʨʽ ʢʨʘʱʦʛʦ ʚʘʨʽʘʥʪʫ ʧʨʦʝʢʪʫ ʬʦʨʤʫʚʘʥʥʷ 
ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ. ɿʘ ʮʠʤ ʤʝʪʦʜʦʤ ʙʘʛʘʪʦʢ-
ʨʠʪʝʨʽʘʣʴʥʠʡ ʘʥʘʣʽʟ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʚʘ-
ʨʽʘʥʪʽʚ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝ ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʴ ʢʨʠ-
ʪʝʨʽʾʚ, ʘ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʧʝʨʝʚʘʛ, ʻ ʙʽʣʴʰ ʟʨʫʯʥʠʤ ʜʣʷ 
ʝʢʩʧʝʨʪʽʚ. ʆʩʦʙʣʠʚʽʩʪʶ ʤʝʪʦʜʘ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʻ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʥʮʠʧʫ ɹʝʣʣʤʘʥʘ-ɿʘʜʝ, ʟʘ ʷʢʠʤ ʦʙʠʨʘʻʪʴʩʷ ʚʘʨ̔-
ʘʥʪ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʟʘʜʦʚʦʣʴʥʷʻ ʫʩʽʤ ʢʨʠʪʝʨʽʷʤ ʥʘʡʙʽʣʴʰʦʶ ʤʨ̔ʦʶ.  
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ɿʘʧʨʦʧʦʥʦʚʘʥʫ ʩʠʩʪʝʤʫ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʽʥ-
ʪʝʣʝʢʪʫʘʣʴʥʫ ʩʢʣʘʜʦʚʫ ʤʘʡʙʫʪʥʴʦʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ ʧʽʜʪ-
ʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʷʢʘ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠʤʝ: 1) ʬʦʨʤʫʚʘʥʥʷ 
ʧʝʨʝʣʽʢʫ ʧʝʨʝʚʘʛ ʽ ʥʝʜʦʣʽʢʽʚ ʟʘʜʘʥʦʛʦ ʧʨʦʬʽʣʶ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥ-
ʥʷ ʷʢʽʩʪʶ; 2) ʧʦʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʨʽʟʥʠʭ ʧʨʦʬʽ-
ʣʽʚ; 3) ʛʝʥʝʨʫʚʘʥʥʷ ʧʦʨʘʜ ʱʦʜʦ ʟʤʽʥʠ ʧʨʦʬʽʣʶ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥ-
ʥʷ ʷʢʽʩʪʶ ʧʽʜ ʚʠʤʦʛʠ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ 
ʘʥʘʣʽʟʫ ʥʘ ʦʩʥʦʚʽ ʥʝʯʽʪʢʠʭ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠ-
ʪʠ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʟʤʽʥʠʪʠ ʚ ʧʝʚʥʦʤʫ ʧʨʦʝʢʪʽ, ʱʦʙ ʚʽʥ ʩʪʘʚ ʥʘʡ-
ʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʠʤ ʫʤʦʚʘʤ ʽ ʧʦʪʨʝʙʘʤ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʤʘʰʠʥʦʙʫ-
ʜʽʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ.  
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̠̤̃̏̌ ̒̏̑̍̔̃́̓̉̕ ̂́̈̔ ̨̘̖̎̆̓̋̉ ̝̈̎́̎ ̂̆̈ ̘̠̈́̌̔̆̎̎ ̩̆̋̒̐̆̑̓̎̏ 
̅̔̍̋̉ ̃ ̖̔̍̏̃́ ̨̨̝̂́̄́̓̏̋̑̉̓̆̑́̌̎̏̒̓ ̓́ ̨̨̃̅̒̔̓̎̏̒̓ ̂́̈̉ ̨̐̏̑̃Ȥ
̠̠̎̎̎ ̠̅̌ ̨̝̖̎̓̆̄̑́̌̎̉ ̨̖̈̍̎̎̉ ̃̉̏̄̏̚ ̨̠̑̃̎ ̨̤̑ ̨̖̩́̑Ȣ 
˜̘̑́̋̓̉̎́ ̨̨̗̝̎̎̒̓ ̩̐̏̂̔̅̏̃́̎̏ ̨̍̏̅̆̌ ̝̋̏̌̆̋̓̏̑̒̋̏̄̏ ̒̋̏̑̉̎Ȥ
̄̔ ̏̅̏̚ ̠̠̒̓̄̎̆̎̎ ̘̩̐̑̏̒̓̑̏̆̎̏ ̨̈́̂̏̑̄̏̃́̎̏̒̓ ̠̤̐̏̌̄́ ̔ ̍̏̇Ȥ
̨̌̉̃̏̒̓ ̠̑̏̈̑̏̂̌̆̎̎ ̨̗̑̆̋̏̍̆̎̅́̊ ̏̅̏̚ ̑̏̂̏̓̉ ̈ ̋̏̇̎̉̍ ̒̆̄Ȥ
̍̆̎̓̏̍ ̠̐̏̑̓̆̌̕ ̘̖̐̑̏̒̓̑̏̆̎̉ ̨̋̑̆̅̉̓̃ ̨̨̃̅̐̏̃̅̎̏ ̅̏ ̑̏̈̑́- 
̖̏̃́̎̏̄̏ ̨̠̑̃̎ ̋̑̆̅̉̓̎̏̄̏ ̑̉̈̉̋̔Ȣ 
ˏ̠̐̑̏̃́̅̇̆̎̎ ̔ ̑̏̂̏̓̔ ̨̖̎́̎̒̏̃̉̕ ̔̒̓́̎̏̃ ̍̏̅̆̌̆̊ ̨̗̟̠̏̎̃́̎̎ 
̖̋̑̆̅̉̓̎̉ ̨̑̉̈̉̋̃ ̎́ ̨̢̨̐̅̑̔̎̓ ̎̆̊̑̏-̨̘̖̎̆̓̋̉ ̨̖̓̆̎̏̌̏̄̊ ̍́Ȥ
̓̉̍̆ ̐̏̈̉̓̉̃̎̉̊ ̃̐̌̉̃ ̎́ ̨̨̎́̎̒̏̃̕ ̝̑̆̈̔̌̓́̓̉ ̨̃̅ ̩̋̑̆̅̉̓̎̏ 

΄ ːȢ ˴Ȣ ˏ̨̆̌̉̋̏̃́̎ ̆̎̋̏ȟ  
˘Ȣ ˛Ȣ ˟̑̏̋̏̈ȟ ςπρτ 
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̨̨̠̝̅̌̎̏̒̓ ̨̗̖̋̏̍̆̑̊̎̉ ̨̂́̎̋̃ ̨ ̠̒̐̑̉̓̉̍̆ ̨̨̝̒̓́̂̌̎̏̒̓ ̨̎́̎̒̏̕Ȥ
̩̃̏ ̒̉̒̓̆̍̉ ̃ ̨̗̌̏̍̔Ȣ 
 
˗̨̟̘̌̏̃ ̒̌̏̃́Ȣ ˜̘̑̏̒̓̑̏̆̎́ ̋̑̆̅̉̓̎́ ̨̝̈́̂̏̑̄̏̃́̎̒̓Ƞ ̋̏̌̆̋Ȥ
̝̓̏̑̒̋̉̊ ̒̋̏̑̉̎̄Ƞ ̝̍̏̅̆̌ ̒̋̏̑̉̎̄̏̃̏̄̏ ̨̗̟̠̏̎̃́̎̎Ƞ ̨̠̓̆̏̑ ̎̆- 
̨̘̩̓̋̏ ̨̌̏̄̋̉Ƞ ̋́̑̓̉ ̨̨̗̩̒́̍̏̏̑̄́̎̈́ ˗̖̏̏̎̆̎́ȟ ̨̠̔̐̑́̃̌̎̎ ̐̏̑̓Ȥ
̆̌̆̍̕ ̖̐̑̏̂̌̆̍̎̉ ̨̋̑̆̅̉̓̃Ȣ 

 
˚˒˖˝˛-˚˒ˤ˒˟˗ˍˬ ˙˛ˑ˒˘˩ ˛ˣ˒˚˗˕  

˜˝˛˞˝˛ˤ˒˚˚˨ˢ ˔ˍˑ˛˘˓˒˚˚˛˞˟˒˖ ˗˛˙˙˒˝ʕ ˒˞˗˛ː˛ ˎˍ˚˗ˍ 
 

ːȢ ˕Ȣ ˏ̆̌̉̋̏̉̃́̎̆̎̋̏ 

˗́̎̅Ȣ ̉̈̕Ȣ-̍́̓Ȣ ̎́̔̋ȟ ̗̅̏̆̎̓ȟ 
̐̑̏̆̒̒̏̑̕ ̜̋́̆̅̑̕ ̞̋̏̎̏̍̉̋̏-̘̍́̓̆̍́̓̉̆̒̋̏̄̏ ̍̏̅ ̠̆̌̉̑̏̃́̎̉ 

ː̏̒̔̅́̑̒̓̃̆̎̎̏̆ ̜̙̃̒̆̆ ̘̔̆̂̎̏̆ ̈́̃̆̅̆̎̉̆ Ⱥ˗̉̆̃̒ ̋̉̊ ̗̝̜̎́̉̏̎́̌̎̊ 
̞̘̋̏̎̏̍̉̆̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍̆̎̉ ˏ́̅̉̍́ ː̝̆̓̍́̎ ́Ȼ 
̐̑̏̒̐̆̋̓ ˜̜̏̂̆̅ȟ υτȾρȟ ̄Ȣ ˗̉̆̃ȟ πσφψπȟ ˠ̋̑́̉̎́ 

ivanenkog@list.ru  
 

˘Ȣ ˍȢ ˟̑̏̋̏̈  
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̞̘̋̏̎̏̍̉̆̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍̆̎̉ ˏ́̅̉̍́ ː̝̆̓̍́̎ ́Ȼ 
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ˏ ̝̒̓́̓̆ ̟̠̉̒̒̌̆̅̔̓̒ ̜̐̑̏̂̌̆̍ ̘̐̑̏̒̑̏̆̎̎̏̊ ̋̑̆̅̉̓̎̏̊ ̈́̅̏̌- 
̇̆̎̎̏̒̓̉ ̉ ̒̏̈̅́̎̉̆ ̞̜̖̆̋̓̉̃̎̕̕ ̍̆̓̏̅̏̃ ̠̔̐̑́̃̌̆̎̉ ̐̑̏̂̌̆̍- 
̜̎̍̉ ̅̏̌̄́̍̉ ̃ ̜̖̉̎́̎̒̏̃̕ ̘̠̖̔̑̆̇̅̆̎̉Ȣ ˝̜́̒̒̍̏̓̑̆̎ ̒̔̚Ȥ
̝̎̏̒̓ ̉ ̘̍̆̓̏̅̏̌̏̄̉̆̒̋̉̆ ̏̒̏̂̆̎̎̏̒̓̉ ̗̐̑̏̆̒̒́ ̒̋̏̑̉̎̄̏̃̏̄̏ 
̗̠̏̆̎̉̃́̎̉ ̈́̆̍̉̋̏̃̚ ̘̖̋̏̍̍̆̑̆̒̋̉ ̂́̎̋̏̃ȟ ̃ ̘́̒̓̎̏̒̓̉ȟ ̋̏̌Ȥ
̌̆̋̓̏̑̒̋̏̄̏ ̒̋̏̑̉̎̄́Ȣ  
ˍ̃̓̏̑́̍̉ ̑́̈̑́̂̏̓́̎́ ̞̋̏̎̏̍̉̋̏-̘̠̍́̓̆̍́̓̉̆̒̋́ ̝̍̏̅̆̌ ̋̏̌Ȥ
̌̆̋̓̏̑̒̋̏̄̏ ̒̋̏̑̉̎̄́ȟ ̏̒̎̏̃́̎̎̏̄̏ ̎́ ̘̒̏̆̓́̎̉̉ ̉̎̒̓̑̔̍̆̎̓́Ȥ
̠̑̉ ̓̆̏̑̉̉ ̘̎̆̆̓̋̏̊ ̌̏̄̉̋̉ ̉ ̜̖̉̒̋̔̒̒̓̃̆̎̎ ̜̖̎̆̊̑̏̎̎ ̒̆̓̆̊Ȣ 
˝̠́̈̑́̂̏̓́̎̎́ ̝̍̏̅̆̌ ̉̍̆̆̓ ̖̘̟̉̆̑́̑̉̆̒̋̔ ̒̓̑̔̋̓̔̑̔ȟ ̘̜̔̉̓Ȥ
̃́̆̓ ̘̜̋̏̌̉̆̒̓̃̆̎̎̆ ̉ ̘̜̋́̆̒̓̃̆̎̎̆ ̜̐̆̑̆̍̆̎̎̆ȟ ̖́̑́̋̓̆̑̉Ȥ
̟̈̔̉̆̚ ̈́̆̍̉̋̏̃̚Ȣ  
˛̝̟̒̏̂̆̎̎̏̒̓ ̐̏̒̓̑̏̆̎̎̏̊ ̍̏̅̆̌̉ ̠̠̠̃̌̆̓̒ ̘̐̑̉̃̌̆̆̎̉̆ ̋́̑̓ 
̗̒́̍̏̏̑̄́̎̉̈́̉̉ ˗̖̏̏̎̆̎́ ̠̅̌ ̔̒̓́̎̏̃̋̉ ̐́̑́̍̆̓̑̏̃ ̗̔̎̋̉̊̕ 
̐̑̉̎́̅̌̆̇̎̏̒̓̉ ̃ ̗̐̑̏̆̒̒̆ ̗́̈̈̉̉̋́̉̉̕̕ ̘̜̖̋̏̌̉̆̒̓̃̆̎̎ ̐̆Ȥ
̜̖̑̆̍̆̎̎ȟ ́ ̓́̋̇̆ ̠̅̌ ̘́̃̓̏̍́̓̉̆̒̋̏̄̏ ̠̐̏̒̓̑̏̆̎̉ ̜̂́̈ ̈̎́̎̉̊ 
̃ ̗̐̑̏̆̒̒̆ ̏̂̑́̂̏̓̋̉ ̘̜̖̋́̆̒̓̃̆̎̎ ̜̖̐̆̑̆̍̆̎̎Ȣ ˑ̠̌ ̗́̄̑̆̄́̉̉ 
̘̖̌̉̎̄̃̉̒̓̉̆̒̋̉ ̜̖̐̆̑̆̍̆̎̎ ̎́ ̋́̇̅̏̍ ̉̈ ̔̑̏̃̎̆̊ ̖̉̆̑́̑̉̉ 
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́̃̓̏̑́̍̉ ̝̠̉̒̐̏̌̈̔̆̓̒ ̗̋̏̍̐̏̈̉̉̏̎̎̏̆ ̐̑́̃̉̌̏ ̒̃̆̑̓̋̉ȟ ̋̏̓̏Ȥ
̑̏̆ ̠̐̏̈̃̏̌̆̓ ̝̒̏̑̍̉̑̏̃́̓̕ ̂́̈̔ ̘̖̎̆̆̓̋̉ ̈̎́̎̉̊ ̂̆̈ ̐̑̉̃̌̆Ȥ
̘̠̆̎̉ ̞̋̒̐̆̑̓̎̏̄̏ ̠̍̎̆̎̉ ̃ ̠̖̔̒̌̏̃̉ ̝̍̎̏̄̏̋̑̉̓̆̑̉́̌̎̏̒̓̉ ̉ 
̠̏̓̒̔̓̒̓̃̉ ̜̂́̈ ̠̒̑́̃̎̆̎̉ ̠̅̌ ̝̜̖̉̎̓̆̄̑́̌̎ ̜̖̐̆̑̆̍̆̎̎ ̜̃̒Ȥ
̙̆̄̏ ̠̔̑̏̃̎ ̖̉̆̑́̑̉̉Ȣ  
˜̘̠̑́̋̓̉̆̒̋́ ̗̝̆̎̎̏̒̓ ̐̏̒̓̑̏̆̎̎̏̊ ̍̏̅̆̌̉ ̋̏̌̌̆̋̓̏̑̒̋̏̄̏ 
̒̋̏̑̉̎̄́ ̐̏ ̜̟̃̈̒̋́̎̉ ̘̐̑̏̒̑̏̆̎̎̏̊ ̈́̅̏̌̇̆̎̎̏̒̓̉ ̟̘̈́̋̌́̆Ȥ
̠̓̒ ̃ ̃̏̈̍̏̇̎̏̒̓̉ ̑́̈̑́̂̏̓̋̉ ̗̑̆̋̏̍̆̎̅́̉̊ ̐̏ ̑́̂̏̓̆ ̒ ̋́̇Ȥ
̜̅̍ ̒̆̄̍̆̎̓̏̍ ̠̐̏̑̓̆̌̕ ̘̜̖̐̑̏̒̑̏̆̎̎ ̋̑̆̅̉̓̏̃ ̃ ̒̏̏̓̃̆̓̒̓Ȥ
̃̉̉ ̒ ̘̜̑́̒̒̉̓́̎̎̍ ̔̑̏̃̎̆̍ ̋̑̆̅̉̓̎̏̄̏ ̑̉̒̋́Ȣ  
ˏ̎̆̅̑̆̎̉̆ ̃ ̑́̂̏̓̔ ̜̖̉̎́̎̒̏̃̕ ̘̔̑̆̇̅̆̎̉̊ ̍̏̅̆̌̆̊ ̗̏̆̎̋̉ 
̜̖̋̑̆̅̉̓̎ ̑̉̒̋̏̃ ̎́ ̏̒̎̏̃̆ ̎̆̊̑̏-̘̖̎̆̆̓̋̉ ̖̓̆̎̏̌̏̄̉̊ ̏̋́̇̆̓ 
̝̐̏̌̏̇̉̓̆̌̎̏̆ ̠̃̌̉̎̉̆ ̎́ ̜̉̎́̎̒̏̃̆̕ ̝̜̑̆̈̔̌̓́̓ ̏̓ ̋̑̆̅̉̓Ȥ
̎̏̊ ̠̝̅̆̓̆̌̎̏̒̓̉ ̘̖̋̏̍̍̆̑̆̒̋̉ ̂́̎̋̏̃ ̉ ̂̔̅̆̓ ̝̒̐̏̒̏̂̒̓̃̏̃́̓ 
̝̒̓́̂̉̌̎̏̒̓̉ ̉̎́̎̒̏̃̏̊̕ ̜̒̉̒̓̆̍ ̃ ̗̆̌̏̍Ȣ 
 
˗̟̘̜̌̆̃̆ ̒̌̏̃́Ȣ ˜̘̠̑̏̒̑̏̆̎̎́ ̠̋̑̆̅̉̓̎́ ̝̈́̅̏̌̇̆̎̎̏̒̓Ƞ ̋̏̌Ȥ
̌̆̋̓̏̑̒̋̉̊ ̒̋̏̑̉̎̄Ƞ ̝̍̏̅̆̌ ̒̋̏̑̉̎̄̏̃̏̄̏ ̗̠̏̆̎̉̃́̎̉Ƞ ̠̓̆̏̑̉ ̎̆Ȥ
̘̆̓̋̏̊ ̌̏̄̉̋̉Ƞ ̜̋́̑̓ ̗̒́̍̏̏̑̄́̎̉̈́̉̉ ˗̖̏̏̎̆̎́ȟ ̠̔̐̑́̃̌̆̎̉ 
̐̏̑̓̆̌̆̍̕ ̐ ̜̖̑̏̂̌̆̍̎ ̋̑̆̅̉̓̏̃Ȣ 
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The article deals with the problem of overdue credit debt and estab-
lishing effective management of problem debts in the financial institu-
tions. The essence and methodological features of the scoring assess-
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ment of borrowers of commercial banks, including collection scoring, 
are considered.  
The authors developed a mathematical model of collection scoring, 
based on a combination of tools of theories of fuzzy logic and artificial 
neural networks. The model has a hierarchical structure that takes in-
to account the qualitative and quantitative variables which character-
ize the borrowers.  
The feature of the model is attracting of Kohonen self-organizing 
maps for setting the parameters of membership functions in the pro-
cess of quantitative variables fuzzyfication, as well as for the automat-
ic construction of a knowledge base at processing of qualitative varia-
bles. For aggregation of linguistic variables at each level of the 
hierarchy the authors used compositional integration rule, which al-
lows generating fuzzy knowledge base without getting expert opi-
nions in terms of multi criteri on and absence of comparison base for 
integral variables of top-level hierarchy.  
The practical value of the constructed model of collection scoring is 
the ability to develop recommendations for working with each seg-
ment of the portfolio of overdue loans in accordance with the calcu-
lated level of credit risk. 
Introduction to the work of financial institutions the credit risk as-
sessment models on the basis of neuro-fuzzy techniques will have a 
positive impact on income from lending activities of commercial 
banks and contribute to the stability of the financial system as a 
whole. 
 
Keywords. Overdue credit debt; collection scoring; scoring evaluation 
model; theory of fuzzy logic; Kohonen self-organizing maps, managing of 
portfolio of problem loans. 
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˜̏̒̓́̎̏̃̋́ ̐̑̏̂̌̆̍̉ 
 
ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʣʷ ʚʽʪʯʠʟʥʷʥʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʙʘʥʢʽʚ  

ʛʦʩʪʨʠʤ ʧʠʪʘʥʥʷʤ ʟʘʣʠʰʘʻʪʴʩʷ ʫʧʨʘʚʣʽʥʥʷ ʧʦʨʪʬʝʣʝʤ ʟ ʧʨʦʩʪʨʦ-
ʯʝʥʦʶ ʢʨʝʜʠʪʥʦʶ ʟʘʙʦʨʛʦʚʘʥʽʩʪʶ. ʏʠʩʣʝʥʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʱʦʜʦ 
ʨʦʙʦʪʠ ʢʦʤʝʨʮʽʡʥʠʭ ʙʘʥʢʽʚ ʟʽ ʩʪʷʛʥʝʥʥʷ ʧʨʦʩʪʨʦʯʝʥʠʭ ʙʦʨʛʽʚ ʚʢʘ-
ʟʫʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʦʙʠʩʪʦʛʦ ʢʦʥʪʘʢʪʫ ʟ ʪʘʢʠʤʠ ʧʦʟʠʯʘʣʴ-
ʥʠʢʘʤʠ. ʇʨʦʪʝ, ʧʨʠ ʪʘʢʽʡ ʨʦʙʦʪʽ ʢʦʤʝʨʮʽʡʥʠʡ ʙʘʥʢ ʥʝʩʝ ʟʥʘʯʥʽ 
ʚʠʪʨʘʪʠ: ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ ʧʝʨʩʦʥʘʣʫ ʙʘʥʢʘ; ʚʠʪʨʘʪʠ ʥʘ ʩʫʜʠ; ʢʦʤʽ-
ʩʽʾ ʢʦʣʝʢʪʦʨʘʤ. ɿʨʝʰʪʦʶ, ʜʦ ʨʦʙʦʪʠ ʟʘʣʫʯʘʶʪʴʩʷ ʧʨʘʮʽʚʥʠʢʠ ʙʘʥ-
ʢʫ, ʱʦ ʤʘʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʜʘʞ ʢʨʝʜʠʪʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʯʝʨʝʟ ʱʦ 
ʙʘʥʢ ʦʪʨʠʤʫʻ ʤʝʥʰʠʡ ʧʨʠʙʫʪʦʢ ʚʽʜ ʢʨʝʜʠʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
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ɿ ʧʣʠʥʦʤ ʯʘʩʫ ʢʦʤʝʨʮʽʡʥʽ ʙʘʥʢʠ ʟʜʽʡʩʥʶʶʪʴ ʥʘʨʦʱʝʥʥʷ ʢʨʝ-
ʜʠʪʥʠʭ ʧʦʨʪʬʝʣʽʚ, ʚʽʜʧʦʚʽʜʥʦ ʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʧʨʦʩʪʨʦ-
ʯʝʥʠʭ ʧʦʟʠʢ. ʆʜʥʽ ʢʨʝʜʠʪʠ ʧʦʛʘʰʘʶʪʴʩʷ, ʽʥʰʽ ʧʨʦʣʦʥʛʫʶʪʴʩʷ,  
ʘ ʜʝʷʢʽ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʧʨʦʙʣʝʤʥʫ ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ. ʇʨʠ ʘʢʪʠ-
ʚʘʮʽʾ ʥʝʛʘʪʠʚʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ çʮʠʢʣʦʥʫè (ʥʘʧʨʠʢʣʘʜ, ʢʨʠʟʘ 
2008 ʨʦʢʫ) ʢʽʣʴʢʽʩʪʴ ʧʨʦʙʣʝʤʥʠʭ ʙʦʨʛʽʚ ʫ ʧʦʨʪʬʝʣʷʭ ʢʦʤʝʨʮʽʡʥʠʭ 
ʙʘʥʢʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ ʛʝʦʤʝʪʨʠʯʥʽʡ ʧʨʦʛʨʝʩʽʾ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʧʨʦ-
ʚʝʜʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʙʦʪʠ ʟʘ ʢʦʞʥʠʤ ʧʦʟʠʯʘʣʴʥʠʢʦʤ, ʱʦ 
ʜʦʧʫʩʪʠʚ ʧʨʦʩʪʨʦʯʝʥʥʷ ʧʣʘʪʝʞʫ ʟʘ ʥʘʜʘʥʦʶ ʧʦʟʠʢʦʶ, ʩʪʘʻ ʥʝ 
ʧʨʦʩʪʦ ʩʢʣʘʜʥʦʶ, ʘ ʥʝʤʦʞʣʠʚʦʶ. ɺʠʨʽʰʝʥʥʷ ʮʽʻʾ, ʥʘ ʩʴʦʛʦʜʥʽ  
ʛʦʩʪʨʦʾ ʧʨʦʙʣʝʤʠ, ʤʦʞʣʠʚʝ ʰʣʷʭʦʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʨʦʙʦ-
ʪʠ ʟʽ ʩʪʷʛʥʝʥʥʷ ʧʨʦʩʪʨʦʯʝʥʠʭ ʙʦʨʛʽʚ. ʊʘʢ, ʨʦʟʚʠʪʦʢ ʩʢʦʨʠʥʛʦʚʠʭ 
ʩʠʩʪʝʤ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʪʘʢʫ ʨʦʙʦʪʫ ʟʘ ʨʘʭʫʥʦʢ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʢʦʣʝʢʪʦʨʩʴʢʦʛʦ ʩʢʦʨʠʥʛʫ ʫ ʧʨʘʢʪʠʢʫ ʢʦʤʝʨ- 
ʮʽʡʥʠʭ ʙʘʥʢʽʚ. ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʽʜʭʦʜʽʚ ʨʝʘʣʽʟʘʮʽʾ ʩʢʦʨʠʥʛʦʚʠʭ 
ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʟʜʽʡʩʥʝʥʥʷ ʢʨʝʜʠʪʥʦʾ ʜʽʷʣʴ-
ʥʦʩʪʽ, ʩʧʦʥʫʢʘʻ ʥʘ ʪʚʦʨʯʽ çʝʢʩʧʝʨʠʤʝʥʪʠè ʙʘʥʢʽʚʩʴʢʠʭ ʧʨʘʢʪʠʢʽʚ 
ʫ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʟʘʚʜʘʥʴ, ʷʢ ʘʧʣʽʢʘʮʽʡʥʠʡ (application), 
ʧʦʚʝʜʽʥʢʦʚʠʡ (behavioral), ʰʘʭʨʘʡʩʴʢʠʡ (fraud) ʽ ʢʦʣʝʢʪʦʨʩʴʢʠʡ 
(collection) ʩʢʦʨʠʥʛʠ. 

ˍ̨̎́̌̈ ̨̖̏̒̓́̎̎ ̅̇̆̑̆̌ ̨ ̨̨̗̐̔̂̌̋́̊ 

ʇʽʜ ʨʽʟʥʠʤ ʢʫʪʦʤ ʟʦʨʫ ʧʠʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʩʢʦʨʠʥʛʦʚʠʭ 
ʩʠʩʪʝʤ ʜʦʩʣʽʜʞʫʚʘʣʠ ʫ ʩʚʦʾʭ ʨʦʙʦʪʘʭ ʪʘʢʽ ʚʽʪʯʠʟʥʷʥʽ ʪʘ ʽʥʦʟʝʤʥʽ 
ʥʘʫʢʦʚʮʽ: ɸ. ʖ. ɸʣʝʢʩʘʥʜʨʦʚ, ɽ. ɸʣʴʪʤʘʥ (Edward I. Altman), 
ʈ. ɸʥʜʝʨʩʦʥ (R. Anderson), ɯ. ɸ. ɺʦʨʦʙʡʦʚʘ, ɭ. ʄ. ɻʦʨʜʠʥʘ, ʄ. ʇ. ɼʝ- 
ʥʠʩʝʥʢʦ, ɼ. ɼʶʨʘʥʜ (David Durand), ɸ. ɹ. ʂʘʤʽʥʩʴʢʠʡ, ʆ. ɸ. ʂʠ- 
ʨʠʯʝʥʢʦ, ɸ. ɺ. ʄʘʪʚʽʡʯʫʢ, ɽ. ʄʝʡʟ (Elizabeth Mays), ʖ. ɺ. ʄ -̔ 
ʨʦʰʥʠʯʝʥʢʦ, ʆ. ʆ. ʅʝʜʦʩʻʢʽʥ, ʅ. ʉʽʜʜʽʢʽ (Naeem Siddiqi), ɼʞ. ʉʽʥ- 
ʢ-̔ʤʣ. (Joseph F. Sinkey), ɭ. ɼ. ʉʦʣʦʞʝʥʮʝʚ, ʂ. ʈ. ʊʘʛʽʨʙʝʢʦʚ, 
ɺ. ʄ. ʋʩʦʩʢʽʥ ʪʘ ʽʥʰʽ. 
ʊʘʢ, ʜʦʩʣʽʜʞʝʥʥʷ ɸ. ɹ. ʂʘʤʽʥʩʴʢʦʛʦ [1ð3] ʧʨʠʩʚʷʯʝʥʽ ʧʠʪʘʥ-

ʥʶ ʨʦʟʨʦʙʢʠ ʩʢʦʨʠʥʛʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʢ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʫʧʨʘʚ-
ʣʽʥʥʷ ʢʨʝʜʠʪʥʠʤʠ ʨʠʟʠʢʘʤʠ ʢʦʤʝʨʮʽʡʥʠʭ ʙʘʥʢʽʚ. 
ɸ. ɺ. ʄʘʪʚʽʡʯʫʢ ʫ ʩʚʦʾʡ ʤʦʥʦʛʨʘʬʽʾ [4, ʛʣ. 3] ʚʠʩʚʽʪʣʠʚ ʥʠʟʢʫ 

ʧʨʘʢʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʦʮʽʥʶʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ 
ʩʪʘʥʫ ʪʘ ʜʽʘʛʥʦʩʪʠʢʫ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʽʥ-
ʩʪʨʫʤʝʥʪʘʨʽʶ ʪʝʦʨʽʾ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ, ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʛʦ ʪʘ ʨʝʛʨʝ-
ʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. 
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ʗʢ ʫ ʚʽʪʯʠʟʥʷʥʽʡ, ʪʘʢ ʽ ʤʽʞʥʘʨʦʜʥʽʡ ʙʘʥʢʽʚʩʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ ʥʝ 
ʚʪʨʘʯʘʻ ʘʢʪʫʘʣʴʥʦʩʪʽ ʧʠʪʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʙʣʝʤʥʦʶ ʟʘʙʦʨʛʦ-
ʚʘʥʽʩʪʶ. ɿʦʢʨʝʤʘ, ʚʥʘʩʣʽʜʦʢ ʢʨʠʟʦʚʠʭ ʷʚʠʱ 2008 ʨʦʢʫ ʪʘ ʧʦʩʪ- 
ʢʨʠʟʦʚʦʛʦ ʧʝʨʽʦʜʫ, ʟʘʛʦʩʪʨʠʚʩʷ ʽʥʪʝʨʝʩ ʜʦ ʤʦʞʣʠʚʠʭ ʤʝʪʦʜʽʚ 
ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʩʪʨʦʯʝʥʠʭ ʙʘʥʢʽʚʩʴʢʠʭ ʧʦʟʠʢ. ʑʦʜʦ ʚʠʩʚʽʪʣʝʥʥʷ 
ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ, ʪʦ ʩʝʨʝʜ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʢʦ-
ʨʜʦʥʥʠʭ ʥʘʫʢʦʚʮʽʚ, ʷʢʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʤʦʞʣʠʚʽ ʥʘʧʨʷʤʠ ʚʜʦʩʢʦ-
ʥʘʣʝʥʥʷ ʨʦʙʦʪʠ ʟ ʧʨʦʙʣʝʤʥʠʤʠ ʘʢʪʠʚʘʤʠ ʫ ʢʦʤʝʨʮʽʡʥʠʭ ʙʘʥʢʘʭ, 
ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ ɺ. ʗ. ɺʦʚʢʘ, ʅ. ɭ. ɭʛʦʨʦʚʫ, ʆ. ʂʠʨʠʯʝʥʢʘ, 
ʃ. ʄ. ʂʽʥʜʨʘʮʴʢʫ, ʊ. ʂʦʭʘ (Timothy W. Koch), ɼ. ʄʘʢʅʦʪʦʥʘ  
(Diana McNaughton), ɽ. ʄʝʡʟʘ (Elizabeth Mays), ɺ. ɯ. ʄʽʱʝʥʢʘ, 
ɸ. ʄ. ʄʦʨʦʟʘ, ɽʜʛʘʨʘ ʄ. ʄʦʨʩʤʘʥʘ (Edgar M. Morsman, Jr.), 
ɯ. ɺ. ʇʝʱʘʥʩʴʢʫ, ʆ.ʄ. ʇʨʠʪʦʤʘʥʦʚʫ, ɼʞ. ʉʽʥʢʽ (Joseph F. Sinkey, 
Jr.), ʆ. ʄ. ʉʤʫʣʦʚʘ, ʂ. ʈ. ʊʘʛʽʨʙʝʢʦʚʘ, ɺ. ʄ. ʋʩʦʩʢʽʥʘ, ɭ. ʄ. ʏʝ- 
ʪʠʨʢʽʥʘ ʪʘ ʽʥʰʠʭ. 
ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʯʠʤʘʣʠʡ ʦʙʩʷʛ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʧʠ-

ʪʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʙʘʥʢʽʚʩʴʢʠʤʠ ʘʢʪʠʚʘʤʠ ʷʢ ʟʘʢʦʨʜʦʥʥʠʭ, ʪʘʢ ʽ 
ʚʽʪʯʠʟʥʷʥʠʭ ʘʚʪʦʨʽʚ, ʧʨʦʙʣʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʩʪʨʦʯʝʥʠʤʠ ʢʨʝʜʠ-
ʪʘʤʠ ʟʘʣʠʰʘ̒ ʪʴʩʷ ʥʘ ʩʴʦʛʦʜʥʽ ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʦʶ. 

 
˙̆̓́ ̨ ̠̈́̃̅́̎̎ ̨̠̅̏̒̌̅̇̆̎̎ 
 
ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʨʦʩʪʨʦʯʝʥʦʾ ʢʨʝʜʠʪ-

ʥʦʾ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ ʪʘ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ 
ʧʨʦʙʣʝʤʥʠʤʠ ʙʦʨʛʘʤʠ ʫ ʬʽʥʘʥʩʦʚʠʭ ʟʘʢʣʘʜʘʭ. ʆʩʥʦʚʥʠʤʠ ʟʘʚ- 
ʜʘʥʥʷʤʠ ʩʪʘʪʪʽ ʻ: ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʝʡ ʩʢʦʨʠʥʛʦʚʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 
ʧʨʦʩʪʨʦʯʝʥʠʭ ʢʨʝʜʠʪʽʚ ʥʘ ʧʽʜˇʨʫʥʪʽ ʧʦʻʜʥʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ 
ʪʝʦʨʽʾ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ; 
ʨʦʟʨʦʙʣʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʧʦʨʪʬʝʣʝʤ ʧʨʦʙʣʝ-
ʤʥʠʭ ʢʨʝʜʠʪʽʚ ʟ ʤʝʪʦʶ ʤʽʥʽʤʽʟʘʮʽʾ ʟʙʠʪʢʽʚ, ʩʧʨʠʯʠʥʝʥʠʭ ʜʝʬʦʣ-
ʪʘʤʠ ʟʘ ʢʨʝʜʠʪʥʠʤʠ ʫʛʦʜʘʤʠ. 

 
ˏ̉̋̌́̅ ̏̒̎̏̃̎̏̄̏ ̨̍́̓̆̑́̌̔ 
 
ʅʘ ʧʨʦʮʝʩʠ ʢʨʝʜʠʪʫʚʘʥʥʷ ʫ ʢʦʤʝʨʮʽʡʥʠʭ ʙʘʥʢʘʭ ʚʧʣʠʚʘʶʪʴ ʷʢ 

ʟʦʚʥʽʰʥʽ, ʪʘʢ ʽ ʚʥʫʪʨʽʰʥʽ ʯʠʥʥʠʢʠ. ʗʢʦʶ ʙ ʥʝ ʙʫʣʘ ʢʨʝʜʠʪʥʘ ʧʦ-
ʣʽʪʠʢʘ ʢʦʤʝʨʮʽʡʥʦʛʦ ʙʘʥʢʫ, ʚʪʨʘʪ ʟʘ ʢʨʝʜʠʪʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʧʦʚ- 
ʥʽʩʪʶ ʫʥʠʢʥʫʪʠ ʥʝʤʦʞʣʠʚʦ. ɼʠʥʘʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʧʠʪʦʤʦʾ ʚʘʛʠ 
ʧʨʦʙʣʝʤʥʦʾ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ ʫ ʩʪʨʫʢʪʫʨʽ ʘʢʪʠʚʽʚ ʯʠʥʠʪʴ ʥʝʛʘʪʠʚ-
ʥʠʡ ʚʧʣʠʚ ʥʘ ʨʝʧʫʪʘʮʽʶ ʪʘ ʧʦʣʦʞʝʥʥʷ ʙʘʥʢʽʚʩʴʢʦʾ ʫʩʪʘʥʦʚʠ ʥʘ 
ʨʠʥʢʫ ʢʨʝʜʠʪʥʠʭ ʧʦʩʣʫʛ.  
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ɺʠʟʥʘʯʠʤʦ ʩʫʪʥʽʩʪʴ ʩʫʤʥʽʚʥʦʾ, ʧʨʦʩʪʨʦʯʝʥʦʾ, ʧʨʦʙʣʝʤʥʦʾ ʪʘ 
ʙʝʟʥʘʜʽʡʥʦʾ (ʢʨʝʜʠʪʥʠʤ ʜʝʬʦʣʪʦʤ) ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ ʟ ʪʦʯʢʠ ʟʦʨʫ 
ʢʦʤʝʨʮʽʡʥʦʛʦ ʙʘʥʢʫ. 
ʉʫʤʥʽʚʥʦʶ ʟʘʙʦʨʛʦʚʘʥʽʩʪʶ ʚʚʘʞʘʻʪʴʩʷ ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ, ʱʦʜʦ 

ʧʦʛʘʰʝʥʥʷ ʷʢʦʾ ʢʦʤʝʨʮʽʡʥʠʡ ʙʘʥʢ ʥʝ ʤʘʻ ʚʧʝʚʥʝʥʦʩʪʽ. ʇʨʦʩʪʨʦ-
ʯʝʥʦʶ ʟʘʙʦʨʛʦʚʘʥʽʩʪʶ ʻ ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ, ʧʦʛʘʰʝʥʥʷ ʷʢʦʾ ʥʝ ʚʽʜʙʫ-
ʣʦʩʷ ʫ ʚʠʟʥʘʯʝʥʽ ʢʨʝʜʠʪʥʦʶ ʫʛʦʜʦʶ ʪʝʨʤʽʥʠ. ʑʦʜʦ ʧʨʦʙʣʝʤʥʠʭ 
ʢʨʝʜʠʪʽʚ, ʪʦ ʮʝ ʢʨʝʜʠʪʠ, ʟʘ ʷʢʠʤʠ ʥʝ ʚʽʜʙʫʣʦʩʷ ʦʜʥʦʛʦ ʘʙʦ ʙʽʣʴʰʝ 
ʧʣʘʪʝʞʽʚ, ʟʤʝʥʰʠʚʩʷ ʢʦʝʬʽʮʽʻʥʪ ʣʽʢʚʽʜʥʦʩʪʽ ʟʘʩʪʘʚʥʦʛʦ ʤʘʡʥʘ, 
ʚʠʥʠʢʣʠ ʩʫʤʥʽʚʠ ʱʦʜʦ ʧʦʛʘʰʝʥʥʷ ʙʘʥʢʽʚʩʴʢʦʾ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ. 
ʂʨʝʜʠʪʥʠʤ ʜʝʬʦʣʪʦʤ ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʤʦʚʘ ʧʦʟʠʯʘʣʴʥʠʢʘ ʧʦʚʥʽʩ-
ʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ ʟʦʙʦʚôʷʟʘʥʥʷ ʱʦʜʦ ʫʢʣʘʜʝʥʦʾ ʟ 
ʢʦʤʝʨʮʽʡʥʠʤ ʙʘʥʢʦʤ ʢʨʝʜʠʪʥʦʾ ʫʛʦʜʠ [5, ʩ. 294; 6, ʩ. 276, 278; 7, 
ʩ. 329; 8, ʩ. 59]. 
ʋʩʽ ʮʽ ʨʽʟʥʦʚʠʜʠ ʟʘʙʦʨʛʦʚʘʥʦʩʪʝʡ ʧʦʪʨʝʙʫʶʪʴ ʟʫʩʠʣʴ ʟ ʙʦʢʫ 

ʢʨʝʜʠʪʦʨʘ ʜʣʷ ʾʭʥʴʦʛʦ ʩʪʷʛʥʝʥʥʷ. ʊʘʢ, ʫ ʩʚʽʪʦʚʽʡ ʙʘʥʢʽʚʩʴʢʠʡ 
ʧʨʘʢʪʠʮʽ ʚʠʟʥʘʯʝʥʦ ʨʷʜ ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʧʦʨʪʬʝʣʝʤ 
ʧʨʦʩʪʨʦʯʝʥʠʭ ʧʦʟʠʢ. ʉʭʝʤʘ ʥʘ ʨʠʩ. 1 ʚʽʜʦʙʨʘʞʘʻ ʢʣʘʩʠʬʽʢʘʮʽʶ 
ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʙʣʝʤʥʠʤʠ ʘʢʪʠʚʘʤʠ ʢʨʝʜʠʪʥʠʭ ʟʘʢʣʘʜʽʚ. 
ʅʘʚʝʜʝʥʘ ʩʭʝʤʘ ʧʦʙʫʜʦʚʘʥʘ ʘʚʪʦʨʘʤʠ ʥʘ ʧʽʜˇʨʫʥʪʽ ʚʠʢʣʘʜʝʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ ʫ ʩʪʘʪʪʽ ʖ. ɺ. ʄʽʨʦʰʥʠʯʝʥʢʘ [9]. 

 

ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʙʣʝʤʥʠʤʠ ʘʢʪʠʚʘʤʠ

ð ʉʪʚʦʨʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ
çʧʦʛʘʥʦʛʦè ʙʘʥʢʫ;
ð ɼʝʨʞʘʚʥʝ ʘʛʝʥʪʩʪʚʦ

ð ʉʢʦʨʠʥʛʦʚʘ ʩʠʩʪʝʤʘ;
ð ʉʠʩʪʝʤʘ ʨʦʙʦʪʠ ʟ
ʢʦʣʝʢʪʦʨʩʴʢʠʤʠ ʢʦʤʧʘʥʽʷʤʠ;
ð ʉʠʩʪʝʤʘ ʩʝʢôʶʨʠʪʠʟʘʮʽʾ
ʧʨʦʙʣʝʤʥʠʭ ʘʢʪʠʚʽʚ;
ð ʉʠʩʪʝʤʘ ʩʪʨʘʭʫʚʘʥʥʷ
ʢʨʝʜʠʪʥʠʭ ʨʠʟʠʢʽʚ

ɼʝʮʝʥʪʨʘʣʽʟʦʚʘʥʽʎʝʥʪʨʘʣʽʟʦʚʘʥʽ

 

ʈʠʩ. 1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ  
ʧʨʦʙʣʝʤʥʠʤʠ ʘʢʪʠʚʘʤʠ ʢʨʝʜʠʪʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ 

ɿ ʧʣʠʥʦʤ ʯʘʩʫ ʪʘ, ʦʩʦʙʣʠʚʦ, ʚ ʫʤʦʚʘʭ ʝʢʦʥʦʤʽʯʥʠʭ ʩʧʘʜʽʚ ʟʤʽ-
ʥʶʶʪʴʩʷ ʧʨʽʦʨʠʪʝʪʠ ʱʦʜʦ ʟʘʣʫʯʝʥʥʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʙʣʝʤ- 
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ʥʠʤʠ ʢʨʝʜʠʪʘʤʠ. ʊʘʢ, ʚʘʛʦʤʠʤ ʫ ʩʠʩʪʝʤʽ ʢʨʝʜʠʪʥʦʛʦ ʩʢʦʨʠʥʛʫ 
ʩʪʘʻ ʢʦʣʝʢʪʦʨʩʴʢʠʡ ʩʢʦʨʠʥʛ. ɿ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʟʽ ʩʪʷʛ-
ʥʝʥʥʷ ʧʨʦʩʪʨʦʯʝʥʠʭ ʙʦʨʛʽʚ ʘʢʪʠʚʥʦ ʟʘʣʫʯʘʶʪʴʩʷ ʢʦʣʝʢʪʦʨʩʴʢʽ 
ʘʛʝʥʪʩʪʚʘ. ʇʦʩʣʘʙʣʶʻʪʴʩʷ ʨʦʣʴ ʩʠʩʪʝʤʠ ʩʪʨʘʭʫʚʘʥʥʷ ʢʨʝʜʠʪʥʠʭ 
ʨʠʟʠʢʽʚ, ʦʩʢʽʣʴʢʠ ʟʘ ʢʨʠʟʦʚʠʭ ʫʤʦʚ ʡʤʦʚʽʨʥʽʩʪʴ ʜʝʬʦʣʪʽʚ ʥʘʙʫʚʘʻ 
ʩʚʦʛʦ ʘʧʦʛʝʶ ʽ ʪʘʢʝ ʩʪʨʘʭʫʚʘʥʥʷ ʩʪʘʻ ʥʝʧʨʦʧʦʨʮʽʡʥʦ ʜʦʨʦʛʠʤ. 
ʆʪʞʝ, ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʢʨʝʜʠʪ- 

ʥʦʛʦ ʩʢʦʨʠʥʛʫ ʫ ʙʽʟʥʝʩ ʧʨʦʮʝʩʠ ʢʦʤʝʨʮʽʡʥʦʛʦ ʙʘʥʢʫ ʻ ʦʜʥʠʤ ʟ 
ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ ʨʠʟʠʢ-ʤʝʥʝʜʞʤʝʥʪʫ. 
ʆʜʥʠʤ ʟ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʟʘʚʜʘʥʴ ʩʴʦʛʦʜʝʥʥʷ, ʱʦ ʩʪʦʷʪʴ ʧʝʨʝʜ 

ʢʦʤʝʨʮʽʡʥʠʤʠ ʙʘʥʢʘʤʠ, ʻ ʛʨʘʤʦʪʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʙʣʝʤʥʦʶ ʟʘ-
ʙʦʨʛʦʚʘʥʽʩʪʶ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭʥʴʦʾ ʬʽʥʘʥʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʪʘʥʜʘʨʪʘʤ ʟʦʚʥʽʰʥʽʭ 
ʨʝʛʫʣʷʪʦʨʽʚ.  
ʋ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʟ ʧʦʚʝʨʥʝʥʥʷ ʧʨʦʩʪʨʦʯʝʥʦʾ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ 

ʧʝʨʝʜ ʙʘʥʢʦʤ ʯʘʩʪʦ ʧʦʩʪʘʶʪʴ ʪʘʢʽ ʧʨʦʙʣʝʤʠ, ʷʢ ʧʝʨʝʚʠʱʝʥʥʷ ʚʠ-
ʪʨʘʪ ʥʘ ʧʦʚʝʨʥʝʥʥʷ ʙʦʨʛʫ ʥʘʜ ʩʫʤʦʶ ʧʦʚʝʨʥʝʥʠʭ ʢʦʰʪʽʚ, ʚʠʟʥʘ-
ʯʝʥʥʷ ʯʝʨʛʦʚʦʩʪʽ ʪʘ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʧʨʠ ʨʦʙʦʪʽ ʟ ʧʦʟʠʯʘʣʴʥʠʢʘʤʠ, 
ʝʬʝʢʪʠʚʥʠʡ ʚʠʙʽʨ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʚʧʣʠʚʫ ʥʘ ʧʦʟʠʯʘʣʴʥʠʢʽʚ, ʦʮʽ-
ʥʶʚʘʥʥʷ ʨʝʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ ʧʨʦʜʘʞʫ ʧʦʨʪʬʝʣʷ ʧʨʦʙʣʝʤʥʠʭ ʢʨʝʜʠ-
ʪʽʚ ʢʦʣʝʢʪʦʨʩʴʢʽʡ ʢʦʤʧʘʥʽʾ ʪʦʱʦ. ɿʘʣʫʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝ-
ʣʝʡ ʚ ʘʥʘʣʽʪʠʯʥʽ ʩʠʩʪʝʤʠ ʢʦʤʝʨʮʽʡʥʦʛʦ ʙʘʥʢʫ ʽ ʘʜʘʧʪʘʮʽʷ ʮʠʭ 
ʩʠʩʪʝʤ ʧʽʜ ʧʦʩʪʘʚʣʝʥʽ ʙʽʟʥʝʩ-ʟʘʚʜʘʥʥʷ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʥʘʯʥʦ 
ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʧʦʨʪʬʝʣʝʤ ʢʨʝʜʠʪʥʠʭ ʧʦ-
ʟʠʢ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟʘʭʦʜʘʤʠ ʱʦʜʦ ʧʦʚʝʨʥʝʥʥʷ (ʩʪʷʛʥʝʥʥʷ) ʧʨʦʩ- 
ʪʨʦʯʝʥʦʾ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ. 
ʂʦʣʝʢʪʦʨʩʴʢʠʡ ʩʢʦʨʠʥʛ ʧʦʜʽʣʷʻ ʧʦʟʠʯʘʣʴʥʠʢʽʚ ʥʘ ʦʢʨʝʤʽ ʛʨʫ-

ʧʠ, ʱʦ ʻ ʟʨʫʯʥʠʤ ʜʣʷ ʨʦʙʦʪʠ ʢʦʣʝʢʪʦʨʽʚ ʽ ʜʦʟʚʦʣʷʻ ʩʝʛʤʝʥʪʫʚʘʪʠ 
ʧʦʟʠʯʘʣʴʥʠʢʽʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʢʨʝʜʠʪʥʦʛʦ ʧʨʦʜʫʢʪʫ (ʚʠʜʫ 
ʢʨʝʜʠʪʫ). ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʝʛʤʝʥʪʫʚʘʥʥʷ ʧʦʟʠʯʘʣʴʥʠʢʽʚ ʻ 
ʚʘʞʣʠʚʠʤ ʦʢʨʝʤʠʤ ʝʪʘʧʦʤ ʨʦʙʦʪʠ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʧʦʚʝʨ- 
ʥʝʥʥʷ ʧʨʦʩʪʨʦʯʝʥʠʭ ʢʨʝʜʠʪʥʠʭ ʢʦʰʪʽʚ. ʇʽʩʣʷ ʩʝʛʤʝʥʪʫʚʘʥʥʷ ʜʦ 
ʢʦʞʥʦʾ ʦʢʨʝʤʦʾ ʛʨʫʧʠ ʧʦʟʠʯʘʣʴʥʠʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʩʪʨʘʪʝ-
ʛʽʾ ʨʦʙʦʪʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʨʦʙʦʪʫ ʟʽ ʩʪʷʛʥʝʥʥʷ (ʧʦʚʝʨʥʝʥʥʷ) 
ʧʨʦʩʪʨʦʯʝʥʦʾ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ ʥʘʡʝʬʝʢʪʠʚʥʽʰʦʶ [10]. 
ʆʪʞʝ, ʩʝʛʤʝʥʪʘʮʽʷ ʧʦʟʠʯʘʣʴʥʠʢʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ [9]: ʧʘʨʘʤʝʪʨʽʚ ʢʨʝʜʠʪʥʦʾ ʩʧʨʘʚʠ (ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʫ 
ʧʨʦʩʪʨʦʯʝʥʥʽ, ʩʫʤʘ ʢʨʝʜʠʪʫ; ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʟʠʯʘʣʴʥʠʢʘ ʪʦ-
ʱʦ); ʯʠʩʣʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʢʦʥʪʘʢʪʫ ʟ ʢʣʽʻʥʪʦʤ-
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ʙʦʨʞʥʠʢʦʤ ð locator score (ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʻ ʙʦʨʞʥʠʢʠ, ʷʢʽ ʭʘʨʘ-
ʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʟʥʘʯʝʥʥʷʤ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʱʦ ʩʚʽʜʯʠʪʴ 
ʧʨʦ ʤʽʥʽʤʘʣʴʥʽ ʦʙʩʷʛʠ ʚʠʪʨʘʪ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʥ-
ʪʘʢʪʫ ʟ ʢʣʽʻʥʪʦʤ); ʯʠʩʣʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʚʝʨ-
ʥʝʥʥʷ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ ʟʘ ʢʨʝʜʠʪʦʤ ð collectability score (ʥʠʟʴʢʝ 
ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʽʣʴʰ ʪʽʩʥʦ-
ʛʦ ʢʦʥʪʘʢʪʫ ʟ ʙʦʨʞʥʠʢʦʤ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʣʫʯʝʥʥʷ 
ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʩʫʨʩʽʚ); ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʧʣʠʚʫ 
ʪʦʱʦ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʣʝʢʪʦʨʩʴʢʠʡ ʩʢʦʨʠʥʛ ʜʦʧʦʤʘʛʘʻ ʚʠʨʽʰʠʪʠ 

ʪʘʢʽ ʟʘʜʘʯʽ ʧʨʠ ʨʦʙʦʪʽ ʟʽ ʩʪʷʛʥʝʥʥʷ ʧʨʦʩʪʨʦʯʝʥʠʭ ʧʦʟʠʢ: ʟʜʽʡʩ-
ʥʶʻ ʩʝʛʤʝʥʪʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ, ʚʠʟʥʘʯʘʻ ʾʭʥʶ ʯʝʨʛʦʚʽʩʪʴ ʽ ʧʨʽʦʨʠ-
ʪʝʪʥʽʩʪʴ ʜʽʡ ʧʨʘʮʽʚʥʠʢʽʚ ʙʘʥʢʫ ʱʦʜʦ ʧʦʟʠʯʘʣʴʥʠʢʘ, ʘ ʪʘʢʦʞ ʚʽʜ-
ʧʦʚʽʜʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʚʧʣʠʚʫ. ʂʨʽʤ ʮʴʦʛʦ, ʪʘʢʠʡ ʩʢʦʨʠʥʛ ʜʘʻ 
ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʦʮʽʥʢʫ ʧʦʨʪʬʝʣʷ ʧʨʦʩʪʨʦʯʝʥʠʭ ʢʨʝʜʠʪʽʚ 
ʜʣʷ ʧʨʦʜʘʞʫ ʽʥʰʽʡ ʩʪʨʫʢʪʫʨʽ (ʥʘʧʨʠʢʣʘʜ, ʢʦʣʝʢʪʦʨʩʴʢʽʡ ʢʦʤ- 
ʧʘʥʽʾ). 
ʂʦʣʝʢʪʦʨʩʴʢʠʡ ʩʢʦʨʠʥʛ ʚʨʘʭʦʚʫʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʽʻʥʪʽʚ-

ʧʦʟʠʯʘʣʴʥʠʢʽʚ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʟʘʣʫʯʘʶʪʴʩʷ ʫ ʷʢʦʩʪʽ ʟʤʽʥʥʠʭ ʜʦ ʤʦ-
ʜʝʣʝʡ ʘʧʣʽʢʘʮʽʡʥʦʛʦ ʪʘ ʧʦʚʝʜʽʥʢʦʚʦʛʦ ʩʢʦʨʠʥʛʽʚ. ʊʦʙʪʦ, ʟʤʽʥʥʠʤʠ 
ʤʦʜʝʣʽ ʢʦʣʝʢʪʦʨʩʴʢʦʛʦ ʩʢʦʨʠʥʛʫ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʪʘʢʽ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʠ ʧʦʟʠʯʘʣʴʥʠʢʽʚ: ʦʩʦʙʠʩʪʽ ʜʘʥʽ ʧʨʦ ʧʦʟʠʯʘʣʴʥʠʢʘ (ʚʽʢ, 
ʩʪʘʪʴ, ʩʽʤʝʡʥʠʡ ʩʪʘʥ, ʢʽʣʴʢʽʩʪʴ ʜʽʪʝʡ, ʦʩʚʽʪʘ, ʤʽʩʮʝ ʧʨʦʞʠʚʘʥʥʷ, 
ʤʽʩʮʝ ʨʝʻʩʪʨʘʮʽʾ, ʥʘʷʚʥʽʩʪʴ ʥʝʨʫʭʦʤʦʩʪʽ ʪʘ ʩʧʦʩʽʙ ʾʾ ʧʨʠʜʙʘʥʥʷ, 
ʟʘʡʤʘʥʘ ʧʦʩʘʜʘ, ʛʘʣʫʟʴ ʜʽʷʣʴʥʦʩʪʽ, ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʥʘ ʦʩʪʘʥʥʴʦʤʫ 
ʤʽʩʮʽ, ʟʘʛʘʣʴʥʠʡ ʪʨʫʜʦʚʠʡ ʩʪʘʞ); ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʢʨʝʜʠʪʥʦʾ ʽʩ-
ʪʦʨʽʾ (ʢʽʣʴʢʽʩʪʴ ʽ ʚʠʜʠ ʢʨʝʜʠʪʽʚ, ʷʢʠʤʠ ʢʦʨʠʩʪʫʚʘʚʩʷ ʧʦʟʠʯʘʣʴʥʠʢ 
ʟʘ ʦʩʪʘʥʥʽ 5 ʨʦʢʽʚ); ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʥʘʜʘʥʦʾ ʧʦʟʠʢʠ (ʩʫʤʘ ʪʘ ʚʘ-
ʣʶʪʘ ʢʨʝʜʠʪʫʚʘʥʥʷ, ʚʽʜʩʦʪʢʦʚʘ ʩʪʘʚʢʘ ʟʘ ʢʨʝʜʠʪʦʤ, ʚʠʜ ʢʨʝʜʠʪʫ, 
ʪʝʨʤʽʥ ʢʨʝʜʠʪʫʚʘʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʟʘʩʪʘʚʠ, ʧʦʢʘʟʥʠʢ ʩʧʽʚʚʽʜʥʦʰʝʥ-
ʥʷ ʦʙʩʷʛʫ ʢʨʝʜʠʪʫʚʘʥʥʷ ʜʦ ʚʘʨʪʦʩʪʽ ʟʘʩʪʘʚʥʦʛʦ ʤʘʡʥʘ ð LTV1, 
ʩʪʘʪʫʩ ʢʨʝʜʠʪʫ ð ʥʦʚʠʡ ʘʙʦ ʧʦʚʪʦʨʥʠʡ, ʪʝʨʠʪʦʨʽʘʣʴʥʝ ʤʽʩʮʝ ʚʠ-
ʜʘʯʽ ʢʨʝʜʠʪʫ, ʩʫʤʘ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ ʟʘ ʧʦʟʠʢʦʶ, ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ 
ʦʩʪʘʥʥʴʦʛʦ ʧʣʘʪʝʞʫ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʙʩʷʛʫ ʢʨʝʜʠʪʫʚʘʥʥʷ ʜʦ ʦʙ-
ʩʷʛʽʚ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ ʟʘ ʢʨʝʜʠʪʦʤ); ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʧʨʦʩʪʨʦʯʝʥ-
ʥʷ ʟʘ ʥʘʜʘʥʦʶ ʧʦʟʠʢʦʶ (ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʫ ʧʨʦʩʪʨʦʯʝʥʥʽ, ʽʥʬʦʨʤʘ-
ʮʽʷ ʧʨʦ ʰʪʨʘʬʠ ʪʘ ʧʝʥʽ); ʬʽʥʘʥʩʦʚʽ ʧʦʢʘʟʥʠʢʠ ʧʦʟʠʯʘʣʴʥʠʢʘ 

                 
1
 ʇʦʢʘʟʥʠʢ LTV  (Loan-to-Value ratio) ï ʜʝʤʦʥʩʪʨʫʻ ʩʫʤʫ ʧʦʟʠʯʢʦʚʠʭ ʢʦʰʪʽʚ ʜʦ ʚʘʨ-

ʪʦʩʪʽ ʤʘʡʥʘ, ʱʦ ʙʝʨʝʪʴʩʷ ʫ ʟʘʩʪʘʚʫ. 
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(ʟʘʛʘʣʴʥʠʡ ʯʠʩʪʠʡ ʜʦʭʽʜ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʦʭʦʜʫ ʪʘ ʧʣʘʪʝʞʫ ʟʘ 
ʢʨʝʜʠʪʦʤ ð DTI1) ʪʦʱʦ. ʅʘ ʦʩʥʦʚʽ ʟʘʟʥʘʯʝʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦ-
ʟʨʦʙʣʷʻʪʴʩʷ ʩʢʦʨʠʥʛʦʚʘ ʢʘʨʪʘ, ʷʢʘ ʢʣʘʩʠʬʽʢʫʻ ʧʨʦʙʣʝʤʥʽ ʧʦʟʠʢʠ 
ʫ ʚʽʜʧʦʚʽʜʥʽ ʛʨʫʧʠ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʨʠʟʠʢʫ ʥʝʧʦʚʝʨʥʝʥʥʷ 
ʢʨʝʜʠʪʫ. 
ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʨʝʜʠʪʥʦʛʦ ʩʢʦʨʠʥʛʫ ʜʦ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ 

ʩʝʛʤʝʥʪʘ ʧʦʟʠʯʘʣʴʥʠʢʽʚ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʥʠʟʢʘ ʪʠʧʦʚʠʭ 
ʜʽʡ (ʣʠʩʪʫʚʘʥʥʷ, ʩʤʩ-ʧʦʚʽʜʦʤʣʝʥʥʷ, ʜʟʚʽʥʦʢ ʩʝʢʨʝʪʘʨʷ, ʜʟʚʽʥʦʢ 
ʢʦʣʝʢʪʦʨʘ, ʥʝʬʦʨʤʘʣʽʟʦʚʘʥʘ ʜʽʷ ʢʦʣʝʢʪʦʨʘ ʪʦʱʦ). ʊʘʢʽ ʜʽʾ ʤʘ-
ʶʪʴ ʙʫʪʠ ʟʘʚʯʘʩʥʦ ʨʦʟʨʦʙʣʝʥʽ ʨʠʟʠʢ-ʤʝʥʝʜʞʤʝʥʪʦʤ ʬʽʥʘʥʩʦʚʦʾ 
ʫʩʪʘʥʦʚʠ. 
ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʠʩʪʝʤʠ ʢʨʝʜʠʪʥʦʛʦ ʩʢʦʨʠʥʛʫ ʫ ʢʦʤʝʨ- 

ʮʽʡʥʠʭ ʙʘʥʢʘʭ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʧʨʠʥʮʠʧʘʤ ɹʘʟʝʣʷ ɯɯ. ʎʝ ʩʪʦʩʫ-
ʻʪʴʩʷ ʷʢ ʦʮʽʥʶʚʘʥʥʷ ʧʦʟʠʯʘʣʴʥʠʢʘ, ʪʘʢ ʽ ʦʨʛʘʥʽʟʘʮʽʾ ʩʘʤʦʛʦ ʨʦʙʦ-
ʯʦʛʦ ʧʨʦʮʝʩʫ. ʊʘʢ, ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʤʘʻ ʙʫʪʠ ʥʝ ʣʠʰʝ 
ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʦʟʠʯʘʣʴʥʠʢʽʚ ʥʘ çʭʦʨʦʰʠʭè ʽ çʧʦʛʘʥʠʭè, ʘ ʪʘʢʦʞ 
ʦʮʽʥʢʘ ʡʤʦʚʽʨʥʦʩʪʽ ʜʝʬʦʣʪʫ ʟʘ ʧʦʟʠʢʘʤʠ, ʦʮʽʥʢʘ ʨʽʚʥʷ ʨʠʟʠʢʫ ʪʘ 
ʧʨʦʧʦʥʦʚʘʥʠʡ ʤʦʜʝʣʣʶ ʤʝʭʘʥʽʟʤ ʩʪʷʛʥʝʥʥʷ ʙʦʨʛʫ (ʜʣʷ ʢʦʣʝʢʪʦʨ-
ʩʴʢʦʛʦ ʩʢʦʨʠʥʛʫ). 
ʂʦʤʝʨʮʽʡʥʽ ʙʘʥʢʠ ʤʘʶʪʴ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʢʨʝ-

ʜʠʪʥʦʛʦ ʩʢʦʨʠʥʛʫ, ʷʢʽ ʙ ʜʦʟʚʦʣʷʣʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʟʙʝʨʽʛʘʪʠ ʚʩʶ 
ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʢʣʽʻʥʪʽʚ-ʧʦʟʠʯʘʣʴʥʠʢʽʚ. ɿ ʧʣʠʥʦʤ ʯʘʩʫ ʥʘʢʦʧʠ-
ʯʝʥʥʷ ʜʘʥʠʭ ʥʘʜʘʚʘʣʦ ʙ ʤʦʞʣʠʚʦʩʪʽ ʘʚʪʦʤʘʪʠʯʥʦ ʦʥʦʚʣʶʚʘʪʠ 
ʩʢʦʨʠʥʛʦʚʽ ʤʦʜʝʣʽ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʾʭ ʦʧʪʠʤʽʟʘʮʽʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 
ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʭ ʜʘʥʠʭ. ʊʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʤʘʶʪʴ ʜʦʧʫʩʢʘʪʠ ʚʥʝ-
ʩʝʥʥʷ ʣʶʜʠʥʦʶ ʟʤʽʥ ʫ ʤʦʜʝʣʽ. ʄʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʢʦʥʪʨʦʣʶ 
ʽ ʦʮʽʥʶʚʘʥʥʷ ʢʨʝʜʠʪʥʠʭ ʩʧʨʘʚ ʟʘʙʝʟʧʝʯʠʪʴ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ 
ʚʽʜ ʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʩʢʦʨʠʥʛʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ 
ʩʧʨʦʱʫʻʪʴʩʷ ʽ ʫʧʨʘʚʣʽʥʥʷ ʧʦʨʪʬʝʣʝʤ ʧʨʦʩʪʨʦʯʝʥʠʭ ʢʨʝʜʠʪʽʚ. ɺʽ-
ʜʙʫʚʘʻʪʴʩʷ ʦʧʪʠʤʽʟʘʮʽʷ ʚʠʪʨʘʪ ʥʘ ʩʪʷʛʥʝʥʥʷ ʙʦʨʛʽʚ, ʩʢʦʨʦʯʫʁ ʪʴʩʷ 
ʪʝʨʤʽʥʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʨʝʘʣʽʟʫʻʪʴʩʷ ʦʧʝʨʘʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ 
ʧʨʦʩʪʨʦʯʝʥʦʶ ʟʘʙʦʨʛʦʚʘʥʽʩʪʶ ʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫʧʨʘʚʣʽʥʥʷ ʢʨʝʜʠ-
ʪʥʠʤ ʨʠʟʠʢʦʤ. ʋʩʧʽʰʥʘ ʽʥʪʝʛʨʘʮʽʷ ʪʝʭʥʦʣʦʛʽʡ ʢʨʝʜʠʪʥʦʛʦ ʩʢʦʨʠ-
ʥʛʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʧʦʟʠʯʘ-
ʣʴʥʠʢʽʚ ʙʘʥʢʫ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʟ ʧʨʦʙʣʝʤʥʠʤʠ 
ʢʨʝʜʠʪʘʤʠ ʷʢ ʫ ʧʝʨʽʦʜ ʢʨʝʜʠʪʥʠʭ ʙʫʤʽʚ, ʪʘʢ ʽ ʚ ʫʤʦʚʘʭ ʝʢʦʥʦʤʽʯ-
                 

1
 ʇʦʢʘʟʥʠʢ DTI  (Debt-to-Income ratio) ð ʧʠʪʦʤʘ ʚʘʛʘ ʙʦʨʛʦʚʠʭ ʧʣʘʪʝʞʽʚ ʫ ʜʦʭʦʜʽ ð 

ʻ ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʢʨʝʜʠʪʫʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʦʩʽʙ. ɿʥʘʯʝʥʥʷ 
ʧʦʢʘʟʥʠʢʘ ʜʝʤʦʥʩʪʨʫʻ ʧʠʪʦʤʫ ʚʘʛʫ ʱʦʤʽʩʷʯʥʦʛʦ ʜʦʭʦʜʫ ʬʽʟʠʯʥʦʾ ʦʩʦʙʠ, ʱʦ ʩʧʨʷʤʦʚʫ-
ʻʪʴʩʷ ʥʘ ʧʦʛʘʰʝʥʥʷ ʢʨʝʜʠʪʥʦʾ ʧʦʟʠʢʠ. 
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ʥʦʛʦ ʩʧʘʜʫ. ʂʨʽʤ ʮʴʦʛʦ, ʟ ʤʝʪʦʶ ʧʦʙʫʜʦʚʠ ʘʜʝʢʚʘʪʥʠʭ ʤʦʜʝʣʝʡ 
ʢʦʣʝʢʪʦʨʩʴʢʦʛʦ ʩʢʦʨʠʥʛʫ ʜʦʩʠʪʴ ʚʘʞʣʠʚʠʤ ʻ ʦʙʤʽʥ ʤʽʞ ʢʦʤʝʨ-
ʮʽʡʥʠʤʠ ʙʘʥʢʘʤʠ ʪʘʢʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʷʢ ʯʦʨʥʽ ʩʧʠʩʢʠ (Black 
List), ʘ ʪʘʢʦʞ ʟʘʣʫʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʙʶʨʦ ʢʨʝʜʠʪʥʠʭ ʽʩʪʦʨʽʡ ʪʦ-
ʱʦ [11, ʩ. 15ð16]. 
ʋʨʘʭʦʚʫʶʯʠ ʚʩʝ ʚʠʱʝʩʢʘʟʘʥʝ, ʘʚʪʦʨʘʤʠ ʙʫʣʦ ʚʠʨʽʰʝʥʦ 

ʟʜʽʡʩʥʠʪʠ ʨʦʟʨʦʙʢʫ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʙʣʝʤʥʦʾ 
ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ ʚ ʨʘʤʢʘʭ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʢʦʣʝʢʪʦʨʩʴʢʦʛʦ ʩʢʦ-
ʨʠʥʛʫ. 
ɿʘʜʘʯʝʶ ʤʦʜʝʣʽ ʢʦʣʝʢʪʦʨʩʴʢʦʛʦ ʩʢʦʨʠʥʛʫ ʻ ʢʣʘʩʠʬʽʢʘʮʽʷ (ʛʨʫ-

ʧʫʚʘʥʥʷ) ʧʦʟʠʯʘʣʴʥʠʢʽʚ ʟ ʧʨʦʩʪʨʦʯʝʥʠʤʠ ʢʨʝʜʠʪʥʠʤʠ ʧʣʘʪʝʞʘʤʠ 
ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʟʽ ʩʪʷʛʥʝʥʥʷ ʙʦʨʛʽʚ. ɻʨʫʧʫʚʘʥʥʷ ʧʦʟʠʯʘʣʴ-
ʥʠʢʽʚ ʟʜʽʡʩʥʶʚʘʪʠʤʝʪʴʩʷ ʟʘ çʩʢʦʨʠʥʛʦʚʠʤ ʙʘʣʦʤè, ʱʦ ʻ ʨʝʟʫʣʴ-
ʪʘʪʦʤ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʥʠʟʢʠ ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘ-
ʢʪʝʨʠʩʪʠʢ ʧʦʟʠʯʘʣʴʥʠʢʽʚ ʥʘ ʧʽʜˇʨʫʥʪʽ ʽʻʨʘʨʭʽʯʥʦʾ ʤʦʜʝʣʽ, ʧʨʝʜ- 
ʩʪʘʚʣʝʥʦʾ ʥʘ ʨʠʩ. 2. 
ɿ ʤʝʪʦʶ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʙʣʝʤʥʦʾ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ ʚ ʨʘʤʢʘʭ ʧʦ-

ʙʫʜʦʚʠ ʤʦʜʝʣʽ ʢʦʣʝʢʪʦʨʩʴʢʦʛʦ ʩʢʦʨʠʥʛʫ ʘʚʪʦʨʠ ʦʙʨʘʣʠ ʽʥʩʪʨʫʤʝʥ- 
ʪʘʨʽʡ ʪʝʦʨʽʾ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ ʪʘ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. ʊʘʢʠʡ ʚʠʙʽʨ ʧʦ-
ʷʩʥʶʻʪʴʩʷ ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴ-
ʥʽʩʪʶ, ʚʽʜʩʫʪʥʽʩʪʶ ʙʘʟʠ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʫʶʯʠʭ ʽʥʪʝʛʨʘʣʴ-
ʥʠʭ ʟʤʽʥʥʠʭ ʤʦʜʝʣʽ ʪʦʱʦ.  
ʇʨʦʮʝʩ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʣʝʢʪʦʨʩʴʢʦʛʦ ʩʢʦʨʠʥʛʫ ʽʟ ʟʘʣʫʯʝʥ-

ʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʝʪʘ-
ʧʘʤʠ: 

1. ʌʦʨʤʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʚʠʙʽʨʢʠ ʱʦʜʦ ʚʭʽʜʥʠʭ ʢʨʠʪʝʨʽʾʚ 
ʦʮʽʥʶʚʘʥʥʷ ʧʦʟʠʯʘʣʴʥʠʢʽʚ. 

2. ʃʽʥʛʚʽʩʪʠʯʥʠʡ ʦʧʠʩ ʚʭʽʜʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ IV ʨʽʚʥʷ 
ʽʻʨʘʨʭʽʾ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʾʭ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʥʘ ʧʽʜˇ-
ʨʫʥʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʨʪ ʂʦʭʦʥʝʥʘ ʟ ʧʦʜʘʣʴʰʦʶ ʬʘʟʟʠʬʽʢʘʮʽʻʶ 
ʮʠʭ ʢʨʠʪʝʨʽʾʚ. 

3. ɿʛʦʨʪʢʘ ʚʭʽʜʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ IV ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ ʫ ʚʽ-
ʜʧʦʚʽʜʥʽ ʧʨʦʤʽʞʥʽ ʽʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʦʮʽʥʶʚʘʥʥʷ ɯɯɯ ʨʽʚʥʷ ʽʻ-
ʨʘʨʭʽʾ. 

3.1 ʈʦʟʨʘʭʫʥʦʢ ʽʥʪʝʛʨʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (g

iY ) ʥʘ ʙʘʟʽ ʢʽʣʴʢʽʩ-
ʥʠʭ ʟʤʽʥʥʠʭ IV ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ ʫ ʨʦʟʨʽʟʽ ʧʨʦʤʽʞʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ (g

ir ) ɯɯɯ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ. 
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3.2 ʈʦʟʨʘʭʫʥʦʢ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʤʽʥʥʠʭ (g
iK ) ʱʦʜʦ ʚʭʽʜʥʠʭ 

ʷʢʽʩʥʠʭ ʟʤʽʥʥʠʭ. 

3.3 ɿʛʦʨʪʢʘ ʢʽʣʴʢʽʩʥʠʭ (g
iY ) ʪʘ ʷʢʽʩʥʠʭ (g

iK ) ʧʦʢʘʟʥʠʢʽʚ ʫ 

ʧʨʦʤʽʞʥʽ ʽʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ (g
ir ).  

4. ʃʽʥʛʚʽʩʪʠʯʥʠʡ ʦʧʠʩ ʧʨʦʤʽʞʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽ- 
ʥʶʚʘʥʥʷ ɯɯɯ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʾʭ ʬʫʥʢʮʽʡ 
ʥʘʣʝʞʥʦʩʪʽ ʥʘ ʧʽʜˇʨʫʥʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʨʪ ʂʦʭʦʥʝʥʘ ʟ ʧʦʜʘʣʴ-
ʰʦʶ ʬʘʟʟʠʬʽʢʘʮʽ̒ ʶ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

5. ɿʛʦʨʪʢʘ ʧʨʦʤʽʞʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʶʚʘʥʥʷ  
Iɯɯ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ ʫ ʚʽʜʧʦʚʽʜʥʽ ʽʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʦʮʽʥʶʚʘʥʥʷ 
ɯɯ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ. 

6. ʃʽʥʛʚʽʩʪʠʯʥʠʡ ʦʧʠʩ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʶʚʘʥʥʷ  
ɯɯ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʾʭ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ 
ʥʘ ʧʽʜˇʨʫʥʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʨʪ ʂʦʭʦʥʝʥʘ ʟ ʧʦʜʘʣʴʰʦʶ ʬʘʟʟʠʬʽ-
ʢʘʮʽʻʶ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

7. ɿʛʦʨʪʢʘ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʶʚʘʥʥʷ ɯɯ ʨʽʚʥʷ ʽʻʨʘʨ-
ʭʽʾ ʫ ʨʝʟʫʣʴʪʫʶʯʠʡ ʩʢʦʨʠʥʛʦʚʠʡ ʙʘʣ (ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ɯ ʨʚ̔- 
ʥʷ ʽʻʨʘʨʭʽʾ). 

8. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʦʮʽʥʶʚʘʥʥʷ. 
ʅʘʚʯʘʣʴʥʦʶ ʚʠʙʽʨʢʦʶ ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʩʣʫʛʫʚʘʚ ʽʤʽʪʦ-

ʚʘʥʠʡ ʢʨʝʜʠʪʥʠʡ ʧʦʨʪʬʝʣʴ ʢʦʤʝʨʮʽʡʥʦʛʦ ʙʘʥʢʫ ʱʦʜʦ ʢʨʝʜʠʪ-
ʥʠʭ ʫʛʦʜ ʬʽʟʠʯʥʠʭ ʦʩʽʙ. ʆʙʩʷʛ ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʚʠʙʽʨʢʠ ʩʪʘʥʦʚʠʚ 
1000 ʢʨʝʜʠʪʥʠʭ ʫʛʦʜ ʟ ʘʢʪʠʚʥʠʤʠ ʧʨʦʩʪʨʦʯʝʥʠʤʠ ʧʣʘʪʝʞʘʤʠ. 
ʊʘʢʠʤ ʯʠʥʦʤ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ Debtor`s Pool, ʪʦʙʪʦ ʧʦʨʪʬʝʣʴ 
ʢʨʝʜʠʪʽʚ ʟ ʧʨʦʩʪʨʦʯʝʥʠʤʠ ʪʝʨʤʽʥʘʤʠ ʧʦʛʘʰʝʥʥʷ ʟʘʙʦʨʛʦʚʘ- 
ʥʦʩʪʽ. 
ʋ ʷʢʦʩʪʽ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ ʤʦʜʝʣʽ (ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ 

IV ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ) ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦ-
ʟʠʯʘʣʴʥʠʢʘ, ʟʦʢʨʝʤʘ ʜʘʥʽ ʱʦʜʦ ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝ- 
ʨʠʩʪʠʢ. ʋʥʽʚʝʨʩʘʣʴʥʦʶ ʤʥʦʞʠʥʦʶ (ʜʽʘʧʘʟʦʥʘʤʠ) ʟʤʽʥʥʦʾ ʤʦ-
ʜʝʣʽ ʥʘʟʚʝʤʦ ʟʥʘʯʝʥʥʷ, ʷʢʠʭ ʚʦʥʘ ʤʦʞʝ ʥʘʙʫʚʘʪʠ. ʅʘʧʨʠʢʣʘʜ, 
ʟʤʽʥʥʘ çʩʪʘʪʴè ʚʠʟʥʘʯʝʥʘ ʥʘ ʫʥʽʚʝʨʩʘʣʴʥʽʡ ʤʥʦʞʠʥʽ {çʯʦʣʦʚʽ-
ʯʘè; çʞʽʥʦʯʘè}.  
ɺʽʜʙʽʨ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ ʤʦʜʝʣʽ ʟʜʽʡʩʥʶʚʘʚʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, 

ʱʦʙ ʩʢʦʨʠʥʛʦʚʠʡ ʙʘʣ (ʨʝʟʫʣʴʪʫʶʯʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ) 
ʚʨʘʭʦʚʫʚʘʚ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʟʠʯʘʣʴʥʠʢʘ, ʷʢ: ʩʦʮʽʘʣʴʥʦ-
ʜʝʤʦʛʨʘʬʽʯʥʽ ʜʘʥʽ; ʟʘʡʥʷʪʽʩʪʴ; ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ; ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ 
ʥʘʜʘʥʦʾ ʧʦʟʠʢʠ; ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʧʨʦʩʪʨʦʯʝʥʥʷ. 
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ɸʚʪʦʨʘʤʠ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʩʽ ʜʦʩʪʫʧʥʽ ʟʤʽʥʥʽ ʚʠʙʽʨʢʠ, 
ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʟʠʯʘʣʴʥʠʢʽʚ ʢʦʤʝʨʮʽʡʥʦʛʦ ʙʘʥʢʫ, ʽ ʜʦ ʤʦ-

ʜʝʣʽ ʚʢʣʶʯʝʥʦ ʪʘʢʽ: ʚʽʢ (OD

sdx 1
); ʩʪʘʪʴ (OD

sdx 2
); ʨʽʚʝʥʴ ʦʩʚʽʪʠ (OD

sdx 3
); 

ʤʽʩʮʝ ʨʝʻʩʪʨʘʮʽʾ (OD

sdx 4
); ʪʝʨʤʽʥ ʨʝʻʩʪʨʘʮʽʾ ʟʘ ʧʘʩʧʦʨʪʦʤ (OD

sdx 5
); ʩʽ-

ʤʝʡʥʠʡ ʩʪʘʥ (OD

sdx 6
); ʢʽʣʴʢʽʩʪʴ ʫʪʨʠʤʘʥʮʽʚ (OD

sdx 7
); ʜʦʩʚʽʜ ʨʦʙʦʪʠ 

( OD

zx 1
); ʧʦʩʘʜʘ (OD

zx 2
); ʤʽʩʮʝ ʨʦʙʦʪʠ (OD

zx 3
); ʛʘʣʫʟʴ ʜʽʷʣʴʥʦʩʪʽ (OD

zx 4
); 

ʦʩʥʦʚʥʠʡ ʱʦʤʽʩʷʯʥʠʡ ʜʦʭʽʜ (OD

fsx 1 ); ʜʦʜʘʪʢʦʚʠʡ ʱʦʤʽʩʷʯʥʠʡ ʜʦʭʽʜ 

( OD

fsx 2); ʧʦʢʘʟʥʠʢ ʧʠʪʦʤʦʾ ʚʘʛʠ ʙʦʨʛʦʚʠʭ ʧʣʘʪʝʞʽʚ ʫ ʜʦʭʦʜʽ ð DTI 

( OD

fsx 3); ʩʫʤʘ ʢʨʝʜʠʪʫ (
CR

crx 1
); ʚʘʣʶʪʘ ʢʨʝʜʠʪʫʚʘʥʥʷ (CR

crx 2
); ʨʽʯʥʘ ʚʽʜ-

ʩʦʪʢʦʚʘ ʩʪʘʚʢʘ (CR
crx 3); ʪʝʨʤʽʥ ʢʨʝʜʠʪʫʚʘʥʥʷ (CR

crx 4); ʘʥʫʾʪʝʪʥʠʡ ʧʣʘ-

ʪʽʞ (CR

crx 5); ʨʝʛʽʦʥ ʚʠʜʘʯʽ ʢʨʝʜʠʪʫ (
CR

crx 6); ʜʝʥʴ ʪʠʞʥʷ ʚʠʜʘʯʽ ʢʨʝʜʠ-

ʪʫ (CR

crx 7); ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʝʜʠʪʫ (ʚʠʜ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ) (CR

crx 8
); ʚʘʨʪʽʩʪʴ ʟʘʩʪʘʚʠ (CR

crx 9
); ʧʦʢʘʟʥʠʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʩʫʤʠ ʢʨʝʜʠʪʫ ʜʦ ʚʘʨʪʦʩʪʽ ʟʘʩʪʘʚʠ ð LTV ( CR

crx 10); ʤʘʢʩʠʤʘʣʴʥʘ ʢʽ-

ʣʴʢʽʩʪʴ ʜʥʽʚ ʫ ʧʨʦʩʪʨʦʯʝʥʥʽ ʟʘ ʥʘʜʘʥʦʶ ʧʦʟʠʢʦʶ (CR

chx 1); ʢʣ̔ʴʢʽʩʪʴ 

ʧʨʦʩʪʨʦʯʝʥʠʭ ʧʣʘʪʝʞʽʚ ʟʘ ʥʘʜʘʥʦʶ ʧʦʟʠʢʦʶ (CR

chx 2); ʧʦʢʘʟʥʠʢ ʥʘʷ-

ʚʥʦʩʪʽ ʧʨʦʩʪʨʦʯʝʥʥʷ ʟʘ ʧʝʨʰʠʤ ʧʣʘʪʝʞʝʤ ʟʘ ʥʘʜʘʥʦʶ ʧʦʟʠʢʦʶ 

( CR

chx 3); ʧʦʢʘʟʥʠʢ ʥʘʷʚʥʦʩʪʽ ʧʨʦʩʪʨʦʯʝʥʴ ʟʘ ʪʨʴʦʤʘ ʧʝʨʰʠʤʠ ʧʣʘ-

ʪʝʞʘʤʠ ʱʦʜʦ ʥʘʜʘʥʦʾ ʧʦʟʠʢʠ (CR

chx 4 ). 

ʋ ʢ̫ʦʩʪʽ ʚʠʭʽʜʥʦʾ (ʨʝʟʫʣʴʪʫʶʯʦʾ) ʟʤʽʥʥʦʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 
ʩʢʦʨʠʥʛʦʚʠʡ ʙʘʣ/ʦʮʽʥʢʘ (Score) ʱʦʜʦ ʨʦʟʧʦʜʽʣʫ ʢʨʝʜʠʪʥʠʭ ʫʛʦʜ 
ʟʘ ʪʘʢʠʤʠ ʩʝʛʤʝʥʪʘʤʠ ʥʝʧʦʛʘʰʝʥʠʭ ʧʨʦʩʪʨʦʯʝʥʠʭ ʙʦʨʛʽʚ ð çʥʝ-
ʢʨʠʪʠʯʥʠʡè, çʩʝʨʝʜʥʽʡè, çʧʦʛʘʥʠʡè, çʜʫʞʝ ʧʦʛʘʥʠʡè ʽ çʩʧʠʩʘʥ-
ʥʷè (ʢʣʘʩʠ S_1, S_2, S_3, S_4, S_5, ʚʽʜʧʦʚʽʜʥʦ). 
ɿʘʟʥʘʯʠʤʦ, ʱʦ ʥʘʟʚʘ ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʟʤʽʥʥʦʾ ʪʘ ʾʾ ʫʥʽʚʝʨʩʘʣʴʥʘ 

ʤʥʦʞʠʥʘ ʟʘʟʚʠʯʘʡ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʟʚʽ ʪʘ ʤʥʦʞʠʥʽ ʟʥʘʯʝʥʴ ʧʝʚʥʦ-
ʛʦ ʢʽʣʴʢʽʩʥʦʛʦ ʢʨʠʪʝʨʽʶ ʦʮʥ̔ʶʚʘʥʥʷ. 

ɼʣʷ ʢʦʞʥʦʾ ʚʭʽʜʥʦʾ ʥʝʧʝʨʝʨʚʥʦʾ ʟʤʽʥʥʦʾ (ʚʽʢ (OD

sdx 1), ʪʝʨʤʽʥ ʨʝ-

ʻʩʪʨʘʮʽʾ ʟʘ ʧʘʩʧʦʨʪʦʤ (OD

sdx 5), ʜʦʩʚʽʜ ʨʦʙʦʪʠ (
OD

zx 1 ), ʦʩʥʦʚʥʠʡ ʱʦ-

ʤʽʩʷʯʥʠʡ ʜʦʭʽʜ (OD

fsx 1 ), ʜʦʜʘʪʢʦʚʠʡ ʱʦʤʽʩʷʯʥʠʡ ʜʦʭʽʜ (
OD

fsx 2), ʧʦʢʘʟ- 
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ʥʠʢ DTI ( OD

fsx 3), ʩʫʤʘ ʢʨʝʜʠʪʫ (CR

crx 1
), ʨʽʯʥʘ ʚʽʜʩʦʪʢʦʚʘ ʩʪʘʚʢʘ (CR

crx 3
), 

ʪʝʨʤʽʥ ʢʨʝʜʠʪʫʚʘʥʥʷ (CR

crx 4
), ʘʥʫʾʪʝʪʥʠʡ ʧʣʘʪʽʞ (CR

crx 5
), ʚʘʨʪʽʩʪʴ ʟʘ-

ʩʪʘʚʠ (CR

crx 9
), ʧʦʢʘʟʥʠʢ ʦʮʽʥʶʚʘʥʥʷ LTV ( CR

crx 10
), ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴ-

ʢʽʩʪʴ ʜʥʽʚ ʫ ʧʨʦʩʪʨʦʯʝʥʥʽ ʟʘ ʥʘʜʘʥʦʶ ʧʦʟʠʢʦʶ (CR

chx 1
), ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʩʪʨʦʯʝʥʠʭ ʧʣʘʪʝʞʽʚ ʟʘ ʥʘʜʘʥʦʶ ʧʦʟʠʢʦʶ (CR

chx 2
)) ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʣʽʥʛʚʽʩʪʠʯʥʘ ʟʤʽʥʥʘ g

ijx  (ʜʝ g ð ʽʥʜʝʢʩ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʽʥʪʝʛʨʘʣʴʥʠʡ 

ʧʦʢʘʟʥʠʢ ɯɯ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ; i ð ʽʥʜʝʢʩ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʨʦʤʽʞʥʠʡ  
ʥ̔ʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ɯɯɯ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ; j ð ʽʥʜʝʢʩ, ʱʦ ʚʢʘʟʫʻ  
ʥʘ ʚʽʜʧʦʚʽʜʥʫ ʚʭʽʜʥʫ ʟʤʽʥʥʫ), ʥʘʟʚʘ ʷʢʦʾ ʩʧʽʚʧʘʜʘʻ ʽʟ ʥʘʟʚʦʶ  
ʚʽʜʧʦʚʽʜʥʦʾ ʟʤʽʥʥʦʾ, ʪʘ ʬʦʨʤʫʻʪʴʩʷ ʪʝʨʤ-ʤʥʦʞʠʥʘ ʟʥʘʯʝʥʴ 

{ }g
ij

g
ij

g
ij

g
ij tttT 321 ,,= . ʊʫʪ g

ijt 1  ð ʪʝʨʤ ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʟʤʽʥʥʦʾ, ʱʦ ʤʘʻ ʥʘ-

ʟʚʫ çʅʠʟʴʢʠʡè (ʅ); g

ijt 2  ð çʉʝʨʝʜʥʽʡè (ʉ); g

ijt 3  ð çɺʠʩʦʢʠʡè (ɺ). 

ʇʦʨʷʜʦʢ ʪʝʨʤʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʜ ʤʝʥʰʠʭ ʟʥʘʯʝʥʴ ʜʦ ʙʽʣʴʰʠʭ 
ʟʥʘʯʝʥʴ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʤʥʦʞʠʥʠ, ʪʦʙʪʦ ʚʽʜ ʥʘʡʛʽʨʰʦʛʦ ʜʦ ʥʘʡ-

ʢʨʘʱʦʛʦ ʜʣʷ ʟʤʽʥʥʠʭ: ʪʝʨʤʽʥ ʨʝʻʩʪʨʘʮʽʾ ʟʘ ʧʘʩʧʦʨʪʦʤ (OD

sdx 5
), ʜʦʩ-

ʚʽʜ ʨʦʙʦʪʠ (OD

zx 1
), ʦʩʥʦʚʥʠʡ ʱʦʤʽʩʷʯʥʠʡ ʜʦʭʽʜ (OD

fsx 1), ʜʦʜʘʪʢʦʚʠʡ 

ʱʦʤʽʩʷʯʥʠʡ ʜʦʭʽʜ (OD

fsx 2), ʚʘʨʪʽʩʪʴ ʟʘʩʪʘʚʠ (
CR
crx 9). ʊʘ ʥʘʚʧʘʢʠ ð 

ʚʽʜ ʢʨʘʱʦʛʦ ʜʦ ʛʽʨʰʦʛʦ ʜʣʷ ʟʤʽʥʥʠʭ: ʧʦʢʘʟʥʠʢ DTI ( OD

fsx 3), ʩʫʤʘ 

ʢʨʝʜʠʪʫ (CR

crx 1), ʨʽʯʥʘ ʚʽʜʩʦʪʢʦʚʘ ʩʪʘʚʢʘ (
CR

crx 3), ʪʝʨʤʽʥ ʢʨʝʜʠʪʫʚʘʥ-

ʥʷ (CR

crx 4), ʘʥʫʾʪʝʪʥʠʡ ʧʣʘʪʽʞ (
CR

crx 5), ʧʦʢʘʟʥʠʢ ʦʮʽʥʶʚʘʥʥʷ LTV 

( CR

crx 10), ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʫ ʧʨʦʩʪʨʦʯʝʥʥʽ ʟʘ ʥʘʜʘʥʦʶ ʧʦ-

ʟʠʢʦʶ (CR

chx 1), ʢʽʣʴʢʽʩʪʴ ʧʨʦʩʪʨʦʯʝʥʠʭ ʧʣʘʪʝʞʽʚ ʟʘ ʥʘʜʘʥʦʶ ʧʦʟʠ-

ʢʦʶ (CR

chx 2 ). 

ɼʣʷ ʟʤʽʥʥʦʾ çɺʽʢè (OD

sdx 1) ʪʝʨʤ-ʤʥʦʞʠʥʘ ʟʥʘʯʝʥʴ ʤʘʻ ʪʘʢʫ ʩʪʨʫʢ- 

ʪʫʨʫ ʥʘ ʫʥʽʚʝʨʩʘʣʴʥʽʡ ʤʥʦʞʠʥʽ { }OD

sd

OD

sd

OD

sd

OD

sd

OD

sd

OD

sd tttttT 11121312111 ,,,,= . 

ʊʫʪ OD

sdt 11 ð ʪʝʨʤ ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʟʤʽʥʥʦʾ, ʱʦ ʤʘʻ ʥʘʟʚʫ çʅʠʟʴʢʠʡè 

(ʅ); OD

sdt 12  ð çʉʝʨʝʜʥʽʡè (ʉ); OD

sdt 13 ð çɺʠʩʦʢʠʡè (ɺ). ʊʘʢʘ ʩʪʨʫʢ-

ʪʫʨʘ ʪʝʨʤ-ʤʥʦʞʠʥʠ ʟʥʘʯʝʥʴ ʟʤʽʥʥʦʾ ʘʜʝʢʚʘʪʥʦ ʨʦʟʧʦʜʽʣʠʪʴ ʧʦʟʠ-
ʯʘʣʴʥʠʢʽʚ ʥʘ ʚʝʢʪʦʨʽ ʟʥʘʯʝʥʴ ʟʤʽʥʥʦʾ çɺʽʢè. ʊʘʢ, ʟʛʽʜʥʦ ʩʪʘʪʠʩ- 
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ʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʦʤʝʨʮʽʡʥʠʭ ʙʘʥʢʽʚ ʥʘʡʙʽʣʴʰʠʡ ʨʽʚʝʥʴ ʜʦʚʽʨʠ 
ʤʘʶʪʴ ʧʦʟʠʯʘʣʴʥʠʢʠ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ʄʦʣʦʜʰʽ ʪʘ ʩʪʘʨʰʽ ʧʦʟʠʯʘ-
ʣʴʥʠʢʠ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ ʷʢ ʪʘʢʽ, ʭʪʦ ʜʦʟʚʦʣʷʻ ʩʦʙʽ ʥʝ ʚʠʢʦ-
ʥʫʚʘʪʠ ʟʦʙʦʚôʷʟʘʥʥʷ ʧʝʨʝʜ ʢʦʤʝʨʮʽʡʥʠʤ ʙʘʥʢʦʤ. 
ʅʘʣʝʞʥʽʩʪʴ ʟʥʘʯʝʥʴ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ ʜʦ ʪʝʨʤʽʚ ʚʽʜʧʦʚʽʜʥʠʭ 

ʪʝʨʤ-ʤʥʦʞʠʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʫʥʢʮʽʷʤʠ ʥʘʣʝʞʥʦʩʪʽ. ʋ ʧʨʝʜʩʪʘʚ-
ʣʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘ ʦʩʥʦʚʫ ʜʣʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʬʫʥʢʮʽʡ ʥʘ-
ʣʝʞʥʦʩʪʽ ʦʙʨʘʥʦ ʢʚʘʟʽʜʟʚʦʥʦʧʦʜʽʙʥʽ ʬʫʥʢʮʽʾ, ʷʢ ʟʦʙʨʘʞʝʥʦ ʥʘ 
ʨʠʩ. 3. 

 

 

ʈʠʩ. 3. ʌʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʢʚʘʟʽʜʟʚʦʥʦʧʦʜʽʙʥʦʛʦ ʪʠʧʫ  

ʊʘʢ, ʩʠʩʪʝʤʘ ʢʚʘʟʽʜʟʚʦʥʦʧʦʜʽʙʥʠʭ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʜʣʷ 

ʪʝʨʤ-ʤʥʦʞʠʥʠ ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʟʤʽʥʥʦʾ g

ijx  ʤʘʪʠʤʝ ʪʘʢʠʡ ʘʥʘʣʽʪʠʯ-

ʥʠʡ ʚʠʛʣʷʜ: 
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g
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g

ij

g

ij

g

ij
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g
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t
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ʜʝ g

ijx  ð j-ʪʘ ʟʤʽʥʥʘ i-ʛʦ ʧʨʦʤʽʞʥʦʛʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ g-ʛʦ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, iJj ,1= ; 

iJ  ð ʢʽʣʴʢʽʩʪʴ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ i -ʛʦ ʧʨʦ-

ʤʽʞʥʦʛʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, gIi ,1= ; 

gI ð ʢʽʣʴʢʽʩʪʴ ʧʨʦʤʽʞʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ g-ʛʦ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, Gg ,1= ; 
G ð ʢʽʣʴʢʽʩʪʴ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʶʚʘʥʥʷ ɯɯ ʨʽʚʥʷ 

ʽʻʨʘʨʭʽʾ (G = 2); 

( )g

ij

t
x

g
ijnm  ð ʬʫʥʢʮʽʷ ʥʘʣʝʞʥʦʩʪʽ ʟʤʽʥʥʦʾ g

ijx  n -ʤʫ ʪʝʨʤʫ ʪʝʨʤ-

ʤʥʦʞʠʥʠ ʟʥʘʯʝʥʴ { }g

ij

g

ij

g

ij

g

ij tttT 321 ,,= , Nn ,1= ; 

N ð ʢʽʣʴʢʽʩʪʴ ʪʝʨʤʽʚ ʪʝʨʤ-ʤʥʦʞʠʥʠ 
g

ijT  ( 3=N ); 

g

ijnb1  ð ʣʽʚʘ ʢʦʦʨʜʠʥʘʪʘ ʤʘʢʩʠʤʫʤʫ ʬʫʥʢʮʽʾ ( ) ö
÷
õæ

ç
å =m 11

g

ijn

t
b

g
ijn ; 

g

ijnc1 ð ʢʦʝʬʽʮʽʻʥʪ ʩʪʠʩʥʝʥʥʷ/ʨʦʟʪʷʛʫʚʘʥʥʷ ʣʽʚʦʾ ʜʫʛʠ ʬʫʥʢʮʽʾ 

ʥʘʣʝʞʥʦʩʪʽ; 

g

ijnb2 ð ʧʨʘʚʘ ʢʦʦʨʜʠʥʘʪʘ ʤʘʢʩʠʤʫʤʫ ʬʫʥʢʮʽʾ ( ) ö
÷
õæ

ç
å =m 12

g

ijn

t
b

g
ijn ; 
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g

ijnc2 ð ʢʦʝʬʽʮʽʻʥʪ ʩʪʠʩʥʝʥʥʷ/ʨʦʟʪʷʛʫʚʘʥʥʷ ʧʨʘʚʦʾ ʜʫʛʠ ʬʫʥʢʮʽʾ 

ʥʘʣʝʞʥʦʩʪʽ. 
ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʘʚʪʦʨʠ ʮʽʻʾ 

ʩʪʘʪʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ, ʱʦ ʩʘʤʦʦʨʛʘʥʽʟʫʶʪʴʩʷ 
(ʢʘʨʪʠ ʂʦʭʦʥʝʥʘ) [12]. ʇʝʨʝʚʘʛʠ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, 
ʱʦ ʧʨʦʮʝʩ ʧʦʙʫʜʦʚʠ ʢʘʨʪ ʂʦʭʦʥʝʥʘ ʥʝ ʧʦʪʨʝʙʫʻ: ʥʘʷʚʥʦʩʪʽ ʘʧʨʽʦ-
ʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʘʨʘʤʝʪʨʠ ʢʣʘʩʪʝʨʽʚ ð ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʪʘʪʠ-
ʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ çʝʪʘʣʦʥʠ ʢʣʘʩʪʝʨʽʚè ʬʦʨʤʫʶʪʴʩʷ ʚ 
ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʚʠʢʣʶʯʥʦ ʥʘ ʦʩʥʦʚʽ ʚʭʽʜʥʦʾ 
ʽʥʬʦʨʤʘʮʽʾ; ʚʽʜʦʤʠʭ ʟʥʘʯʝʥʴ çʚʠʭʦʜʫè ʤʦʜʝʣʽ; ʟʘʣʫʯʝʥʥʷ ʝʢʩʧʝʨ-
ʪʥʦʾ ʜʫʤʢʠ.  
ʋ ʨʝʟʫʣʴʪʘʪʽ ʥʝʡʨʦʥʥʦʾ ʦʙʨʦʙʢʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʚʠʙʽʨʢʠ ʟʥʘʯʝʥʴ 

ʚʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʘʥʘʣʽʟʫ ʧʨʦʬʽʣʽʚ ʧʦʙʫʜʦʚʘʥʠʭ ʢʘʨʪ ʂʦʭʦ-

ʥʝʥʘ1 ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ g

ijnb1 , 

g

ijnb2 , g

ijnc1 , g

ijnc2  (ʪʘʙʣ. 1). 
 

 
ʊʘʙʣʠʮʷ 1 

ʇɸʈɸʄɽʊʈʀ ʂʃɸʉʊɽʈɯɺ ʊɸ ʇɸʈɸʄɽʊʈʀ ʌʋʅʂʎɯʁ ʅɸʃɽɾʅʆʉʊɯ  
ɺʍɯɼʅʀʍ ɿʄɯʅʅʀʍ ʑʆɼʆ ʂɯʃʔʂɯʉʅʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʇʆɿʀʏɸʃʔʅʀʂɯɺ  

ɿɸ ʈɽɿʋʃʔʊɸʊɸʄʀ ʅɽʁʈʆʅʅʆɰ ʆɹʈʆɹʂʀ ɺʀɹɯʈʂʀ 

ʅʘʟʚʘ ʟʤʽʥʥʦʾ 
ʅʘʟʚʘ 
ʢʣʘʩʪʝʨʫ 

ʎʝʥʪʨʦʾʜ 
ʢʣʘʩʪʝʨʫ 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʝʡ 

g

ijnb1  
g

ijnb2  
g

ijnc1  
g

ijnc2  

ɺʽʢ 

ʅ 25 ð 26,25 ð 0,75 

ʉ 31 29,45 32,55 1,45 0,45 

ɺ 37 35,15 38,85 1,15 0,15 

ʉ 43 40,85 45,15 0,85 0,85 

ʅ 50 47,5 ð 0,5 ð 

ʊʝʨʤʽʥ ʨʝʻʩʪ-
ʨʘʮʽʾ 

ʅ 56 ð 59 ð 59 

ʉ 182 173 191 54 62 

ɺ 325 309 ð 55 ð 

                 
1
 ʈʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʩʝʨʝʜʦʚʠʱʽ ʜʝʤʦʚʝʨʩʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʫʣʷ Deductor 

Studio Academic 5.3. ʉʘʡʪ ʨʦʟʨʦʙʥʠʢʽʚ ð http://www.basegroup.ru/. 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 1 

ʅʘʟʚʘ ʟʤʽʥʥʦʾ 
ʅʘʟʚʘ 
ʢʣʘʩʪʝʨʫ 

ʎʝʥʪʨʦʾʜ 
ʢʣʘʩʪʝʨʫ 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʝʡ 

g

ijnb1  
g

ijnb2  
g

ijnc1  
g

ijnc2  

ɼʦʩʚʽʜ ʨʦʙʦʪʠ 

ʅ 83 ð 87 ð 53 

ʉ 198 188 208 47 50 

ɺ 320 304 ð 45 ð 

ʆʩʥʦʚʥʠʡ ʱʦ-
ʤʽʩʷʯʥʠʡ ʜʦʭʽʜ 

ʅ 5 841 ð 6 133 ð 1 229 

ʉ 8 914 8 468 9 360 1 085 1 221 

ɺ 12 322 11 706 ð 1 091 ð 

ɼʦʜʘʪʢʦʚʠʡ 
ʱʦʤʽʩʷʯʥʠʡ 
ʜʦʭʽʜ 

ʅ 2 621 ð 2 752 ð 1 210 

ʉ 5 311 5 045 5 577 1 075 1 055 

ɺ 8 000 7 600 ð 939 ð 

DTI 

ʅ 2,49 ð 2,61 ð 1,00 

ʉ 4,74 4,50 4,97 0,88 0,81 

ɺ 6,83 6,49 ð 0,70 ð 

ʉʫʤʘ ʢʨʝʜʠʪʫ 

ʅ 33 360 ð 35 028 ð 14 492 

ʉ 65 920 62 624 69 216 12 704 11 984 

ɺ 97 200 92 340 ð 10 340 ð 

ʈʽʯʥʘ ʚʽʜʩʦʪ-
ʢʦʚʘ ʩʪʘʚʢʘ 

ʅ 10 ð 10,5 ð 2,5 

ʉ 16 15,2 16,8 1,2 1,2 

ɺ 22 20,9 ð 1,9 ð 

ʊʝʨʤʽʥ ʢʨʝʜʠ-
ʪʫʚʘʥʥʷ 

ʅ 830 ð 872 ð 155 

ʉ 1 229 1 168 1 290 138 122 

ɺ 1 600 1 520 ð 105 ð 

ɸʥʫʾʪʝʪ 

ʅ 1 533 ð 1 609 ð 795 

ʉ 3 288 3 124 3 453 710 974 

ɺ 5 547 5 270 ð 812 ð 

ɺʘʨʪʽʩʪʴ  
ʟʘʩʪʘʚʠ 

ʅ 99 000 ð 103 950 ð 36 050 

ʉ 182 000 172 900 191 100 31 900 51 900 

ɺ 306 000 290 700 ð 46 700 ð 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 1 

ʅʘʟʚʘ ʟʤʽʥʥʦʾ 
ʅʘʟʚʘ 
ʢʣʘʩʪʝʨʫ 

ʎʝʥʪʨʦʾʜ 
ʢʣʘʩʪʝʨʫ 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʝʡ 

g

ijnb1  
g

ijnb2  
g

ijnc1  
g

ijnc2  

LTV 

ʅ 0,38 ð 0,40 ð 0,21 

ʉ 0,84 0,80 0,88 0,19 0,47 

ɺ 1,91 1,81 ð 0,44 ð 

ʄʘʢʩʠʤʘʣʴʥʘ 
ʢʽʣʴʢʽʩʪʴ  
ʧʨʦʩʪʨʦʯʝʥʠʭ  
ʜʥʽʚ 

ʅ 253 ð 266 ð 153 

ʉ 587 558 616 137 161 

ɺ 973 924 ð 144 ð 

ʂʽʣʴʢʽʩʪʴ  
ʧʨʦʩʪʨʦʯʝʥʠʭ 
ʧʣʘʪʝʞʽʚ 

ʅ 10 ð 10,5 ð 5,5 

ʉ 23 21,85 24,15 4,85 4,85 

ɺ 37 35,15 ð 5,15 ð 

 
ʋ ʧʨʦʮʝʩʽ ʧʦʙʫʜʦʚʠ ʢʘʨʪ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ 

ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʪʦʯʥʽʰʠʡ ʨʝʟʫʣʴʪʘʪ ʜʣʷ ʟʤʽʥʥʠʭ ʚʽʢ 

( OD

sdx 1), ʪʝʨʤʽʥ ʨʝʻʩʪʨʘʮʽʾ ʟʘ ʧʘʩʧʦʨʪʦʤ (
OD

sdx 5), ʜʦʩʚʽʜ ʨʦʙʦʪʠ (
OD

zx 1 ) 

ʥʘʜʘʶʪʴ ʢʘʨʪʠ ʨʦʟʤʽʨʥʦʩʪʽ [25 Ĭ 25]. ɼʣʷ ʟʤʽʥʥʠʭ: ʦʩʥʦʚʥʠʡ ʱʦ-

ʤʽʩʷʯʥʠʡ ʜʦʭʽʜ (OD

fsx 1), ʜʦʜʘʪʢʦʚʠʡ ʱʦʤʽʩʷʯʥʠʡ ʜʦʭʽʜ (
OD

fsx 2), ʧʦ- 

ʢʘʟʥʠʢ DTI ( OD

fsx 3), ʩʫʤʘ ʢʨʝʜʠʪʫ (
CR

crx 1), ʨʽʯʥʘ ʚʽʜʩʦʪʢʦʚʘ ʩʪʘʚʢʘ 

( CR

crx 3), ʪʝʨʤʽʥ ʢʨʝʜʠʪʫʚʘʥʥʷ (
CR

crx 4), ʘʥʫʾʪʝʪʥʠʡ ʧʣʘʪʽʞ (
CR

crx 5), ʚʘʨ-

ʪʽʩʪʴ ʟʘʩʪʘʚʠ (CR

crx 9), ʧʦʢʘʟʥʠʢ ʦʮʽʥʶʚʘʥʥʷ LTV ( CR

crx 10), ʤʘʢʩʠʤʘʣ-ɹ 

ʥʘ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʫ ʧʨʦʩʪʨʦʯʝʥʥʽ ʟʘ ʥʘʜʘʥʦʶ ʧʦʟʠʢʦʶ (CR

chx 1), ʢʽʣʴ-

ʢʽʩʪʴ ʧʨʦʩʪʨʦʯʝʥʠʭ ʧʣʘʪʝʞʽʚ ʟʘ ʥʘʜʘʥʦʶ ʧʦʟʠʢʦʶ (CR

chx 2) ʙʫʜʫ- 

ʚʘʣʠʩʴ ʪʦʧʦʣʦʛʽʯʥʽ ʢʘʨʪʠ ʨʦʟʤʽʨʥʦʩʪʽ [30 Ĭ 30]. ʉʘʤʝ ʟʘ ʪʘʢʠʭ ʨʦ-
ʟʤʽʨʥʦʩʪʝʡ ʢʘʨʪ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʦʭʠ- 
ʙʦʢ ʤʘʪʨʠʮʽ ʢʚʘʥʪʫʚʘʥʥʷ ʤʘʶʪʴ ʜʦʧʫʩʪʠʤʠʡ ʨʽʚʝʥʴ 0,036. ʊʘʢʦʞ, 
ʟʘʜʘʥʽ ʪʦʧʦʣʦʛʽʯʥʽ ʨʦʟʤʽʨʥʦʩʪʽ ʧʦʷʩʥʶʶʪʴʩʷ ʚʝʣʠʢʠʤ ʦʙʩʷʛʦʤ 
ʚʠʙʽʨʢʠ (1 000 ʢʨʝʜʠʪʥʠʭ ʫʛʦʜ). ʊʦʧʦʣʦʛʽʯʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʣʘʩ- 
ʪʝʨʠʟʘʮʽʾ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4. ʊʘʢʽ ʪʦʧʦʣʦʛʽʯʥʽ ʢʘʨʪʠ ʩʘʤʦʦʨʛʘ- 
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ʥʽʟʘʮʽʾ ʙʫʜʫʶʪʴʩʷ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʤʦʜʫʣʽ Deductor Studio Aca- 
demic 5.3. 

 

    
ʘ) ʙ) ʚ) ʛ) 

    
ʜ) ʝ) ʻ) ʟ) 

    
ʞ) ʠ) ʽ) ʢ) 

  

  

ʣ) ʤ)   

ʈʠʩ. 4. ʊʦʧʦʣʦʛʽʯʥʽ ʢʘʨʪʠ ʂʦʭʦʥʝʥʘ ʟʤʽʥʥʠʭ:  

(ʘ) çɺʽʢè [25 Ĭ 25], (ʙ) çʊʝʨʤʽʥ ʨʝʻʩʪʨʘʮʽʾè [25 Ĭ 25], (ʚ) çɼʦʩʚʽʜ ʨʦʙʦʪʠè [25 Ĭ 25],  
(ʛ) çʑʦʤʽʩʷʯʥʠʡ ʜʦʭʽʜè [30 Ĭ 30], (ʜ) çɼʦʜʘʪʢʦʚʠʡ ʱʦʤʽʩʷʯʥʠʡ ʜʦʭʽʜè [30 Ĭ 30],  
(ʝ) çʇʦʢʘʟʥʠʢ DTIè [30 Ĭ 30], (ʻ) çʉʫʤʘ ʢʨʝʜʠʪʫè [30 Ĭ 30], (ʞ) çʈʽʯʥʘ ʚʽʜʩʦʪʢʦʚʘ ʩʪʘʚ-
ʢʘè [30 Ĭ 30], (ʟ) çʊʝʨʤʽʥ ʢʨʝʜʠʪʫʚʘʥʥʷè [30 Ĭ 30], (ʠ) çɸʥʫʾʪʝʪʥʠʡ ʧʣʘʪʽʞè [30 Ĭ 30],  
(ʽ) çɺʘʨʪʽʩʪʴ ʟʘʩʪʘʚʠè [30 Ĭ 30], (ʢ) çʇʦʢʘʟʥʠʢ ʦʮʽʥʶʚʘʥʥʷ LTVè [30 Ĭ 30], (ʣ) çʄʘʢʩʠ-
ʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʫ ʧʨʦʩʪʨʦʯʝʥʥʽ ʟʘ ʥʘʜʘʥʦʶ ʧʦʟʠʢʦʶè [30 Ĭ 30], (ʤ) çʂʽʣʴʢʽʩʪʴ ʧʨʦ-
ʩʪʨʦʯʝʥʠʭ ʧʣʘʪʝʞʽʚ ʟʘ ʥʘʜʘʥʦʶ ʧʦʟʠʢʦʶè [30 Ĭ 30]  
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ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʣʝʢʪʦʨʩʴʢʦʛʦ ʩʢʦʨʠʥʛʫ ʻ 
ʟʛʦʨʪʢʘ ʚʭʽʜʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ IV ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ ʫ ʚʽʜʧʦʚʜ̔- 
ʥʽ ʧʨʦʤʽʞʥʽ ʽʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʦʮʽʥʶʚʘʥʥʷ ɯɯɯ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ. 
ʉʝʨʝʜ ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʨʘʚʠʣ ʥʝʯʽʪʢʦʛʦ ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ ʥʘʡ- 

ʫʞʠʚʘʥʽʰʠʤʠ ʻ ʧʨʘʚʠʣʘ ʄʘʤʜʘʥʽ, ʉʫʛʝʥʦ, ʽʻʨʘʨʭʽʯʥʽ, ʢʦʤʧʦʟʠ-
ʮʽʡʥʝ ʧʨʘʚʠʣʦ ɿʘʜʝ ʪʘ ʽʥh ʽ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʛʦʨʪʢʠ ʪʠʧʫ ʄʘʤʜʘʥʽ ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʻ 

ʜʦʨʝʯʥʠʤ ʫ ʟʚôʷʟʢʫ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʤʦʞʣʠʚʠʭ ʢʦʤʙʽʥʘʮʽʡ 
ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʪʝʨʤʽʚ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ. ʊʘʢ, ʣʠʰʝ ʟʘ ʢʽʣʴʢʽʩʥʠʤʠ 
ʟʤʽʥʥʠʤʠ ʥʘʣʽʯʫʚʘʣʦʩʴ ʙʣʠʟʴʢʦ ʧʽʚʪʠʩʷʯʽ ʚʘʨʽʘʥʪʽʚ. ɿʘʣʫʯʝʥʥʷ 
ʝʢʩʧʝʨʪʘ-ʘʥʘʣʽʪʠʢʘ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʦʾ ʙʘʟʠ ʧʨʘʚʠʣ ʥʘʜʘʩʪʴ ʭʠʙ- 
ʥʠʡ ʨʝʟʫʣʴʪʘʪ ʫ ʩʝʛʤʝʥʪʘʮʽʾ ʧʨʦʙʣʝʤʥʠʭ ʢʣʽʻʥʪʽʚ ʟ ʤʝʪʦʶ ʫʧʨʘʚ-
ʣʽʥʥʷ ʧʨʦʙʣʝʤʥʦʶ ʟʘʙʦʨʛʦʚʘʥʽʩʪʶ. 
ɿʘʣʫʯʝʥʥʷ ʜʦ ʧʨʦʮʝʩʫ ʤʦʜʝʣʶʚʘʥʥʷ ʽʻʨʘʨʭʽʯʥʠʭ ʩʠʩʪʝʤ ʥʝʯʽʪ-

ʢʦʛʦ ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʨʠʡʥʷʪʥʽʰʠʭ ʫ ʚʠʧʘʜʢʫ 
ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʚʠʙʽʨʢʘʭ, ʱʦ ʥʘʣʽʯʫʶʪʴ ʪʠʩʷʯʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʟ 
ʰʠʨʦʢʠʤ ʧʝʨʝʣʽʢʦʤ ʟʤʽʥʥʠʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʥʝʯʽʪ-
ʢʦʛʦ ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ ʜʦʟʚʦʣʷʻ ʧʦʜʦʣʘʪʠ ʧʨʦʙʣʝʤʠ ʚʠʩʦʢʦʾ ʨʦ-
ʟʤʽʨʥʦʩʪʽ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʙʘʛʘʪʦʤʽʨʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ. ʊʘʢ, ʟʘ 
ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʭʦʜʽʚ ʝʢʩʧʝʨʪʫ-ʘʥʘʣʽʪʠʢʫ ʚʘʞʢʦ ʚʠʢʣʘʩʪʠ ʧʨʠ-
ʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ ʥʝʯʽʪʢʠʤʠ ʧʨʘʚʠʣʘʤʠ. ʇʝʨʝʚʘʛʦʶ ʚʠʢʦ-
ʨʠʩʪʘʥʥʷ ʽʻʨʘʨʭʽʯʥʦʾ ʩʠʩʪʝʤʠ ʥʝʯʽʪʢʦʛʦ ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ ʪʘ-
ʢʦʞ ʻ ʽ ʾʾ ʢʦʤʧʘʢʪʥʽʩʪʴ. ɸʣʝ ʥʝʜʦʣʽʢʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ʪʠʧʫ 
ʚʠʩʥʦʚʢʫ ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʻ ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ ʥʘ ʨʝ-
ʟʫʣʴʪʘʪ ʛʨʫʧʫʚʘʥʥʷ ʧʦʟʠʯʘʣʴʥʠʢʽʚ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʝʢʩʧʝʨʪʥʠʤ 
ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʧʨʘʚʠʣ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʗʢʱʦ ʩʪʦʾʪʴ ʟʘʜʘʯʘ ʩʝʛ- 
ʤʝʥʪʫʚʘʥʥʷ ʩʫʢʫʧʥʦʩʪʽ ʙʦʨʞʥʠʢʽʚ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʜ̔- 
ʥʦʾ ʩʪʨʘʪʝʛʽʾ ʚʽʜʥʦʩʠʥ ʢʨʝʜʠʪʫʶʯʦʛʦ ʟʘʢʣʘʜʫ ʪʘ ʧʦʟʠʯʘʣʴʥʠʢʘ 
ʱʦʜʦ ʧʦʚʝʨʥʝʥʥʷ ʧʨʦʩʪʨʦʯʝʥʠʭ ʙʦʨʛʽʚ, ʪʦ ʚʘʨʪʦ ʟʜʽʡʩʥʶʚʘʪʠ  
ʟʛʦʨʪʢʫ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʟʠʯʘʣʴʥʠʢʽʚ (ʪʘʢʽ ʷʢ 
ʚʽʢ, ʥʘʷʚʥʽʩʪʴ ʦʩʚʽʪʠ, ʩʽʤ`ʾ, ʜʽʪʝʡ, ʩʪʘʞʫ ʨʦʙʦʪʠ, ʤʽʩʮʷ ʨʝʻʩʪʨʘʮʽʾ 
ʪʘ ʽʥʰʝ), ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʠʷʚʠʪʠ ʟʘʣʝʞʥʽʩʪʴ çʚʭʽʜʥʽ ʟʤʽʥʥʽ 
ʤʦʜʝʣ̔  Ÿ ʨʠʟʠʢ ʥʝʧʦʚʝʨʥʝʥʥʷè. 
ʊʘʢ, ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ, ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰ ʘʜʝʢʚʘʪʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʦʮʽʥʶʚʘʥʥʷ ʢʨʝʜʠʪʥʦʛʦ ʨʠʟʠʢʫ ʜʦʨʝʯʥʦ ʫ ʪʘʢʦʤʫ ʚʠ-
ʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʪʠ ʽʻʨʘʨʭʽʯʥʠʡ ʧʽʜʭʽʜ, ʟʘʣʫʯʠʚʰʠ ʥʘ ʝʪʘʧʘʭ ʟʛʦʨ-
ʪʢʠ ʘʜʠʪʠʚʥʝ ʢʦʤʧʦʟʠʮʽʡʥʝ ʧʨʘʚʠʣʦ ʟ ʧʦʜʘʣʴʰʦʶ ʥʝʡʨʦʥʥʦʶ ʦʙ-
ʨʦʙʢʦʶ ʦʪʨʠʤʘʥʦʾ ʤʥʦʞʠʥʠ ʟʥʘʯʝʥʴ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʽʥʪʝʛʨʦʚʘʥʦ- 
ʛʦ ʧʦʢʘʟʥʠʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʨʪ ʂʦʭʦʥʝʥʘ [13, ʩ. 86]. ʇʨʠʢʣʘʜ 
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ʨʝʘʣʽʟʘʮʽʾ ʘʜʠʪʠʚʥʦʛʦ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʧʨʘʚʠʣʘ ʜʣʷ ʟʛʦʨʪʢʠ ʢʽʣʴ-
ʢʽʩʥʠʭ ʟʤʽʥʥʠʭ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʤʽʞʥʠʭ ʽʥʪʝ-
ʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʶʚʘʥʥʷ ɯɯɯ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 
ʬʫʥʢʮʽʻʶ: 
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ʆʪʞʝ, ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ ʘʜʠʪʠʚʥʦʾ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʟʛʦʨʪʢʠ ʢʽʣʴ-
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʝʢʪʦʨʽʚ ʢʦʨʠʛʫʶʯʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ɓ ʘʚʪʦʨʘʤʠ 

ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʯʠʩʣʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʾ ʟʤʽʥʥʦʾ.  
ʆʩʢʽʣʴʢʠ ʚʭʽʜʥʽ ʟʤʽʥʥʽ ʤʘʶʪʴ ʧʦʟʠʪʠʚʥʠʡ ʘʙʦ ʥʝʛʘʪʠʚʥʠʡ ʽʥʛ-

ʨʝʜʽʻʥʪ, ʪʦ ʚʝʢʪʦʨʠ ʢʦʨʠʛʫʶʯʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʘʶʪʴ ʚʨʘʭʦʚʫʚʘʪʠ 

ʮʶ ʚʣʘʩʪʠʚʽʩʪʴ. ʊʘʢ, ʜʦ ʟʤʽʥʥʠʭ ʟ ʧʦʟʠʪʠʚʥʠʤ ʽʥʛʨʝʜʽʻʥʪʦʤ ʚʽʜ-

ʥʦʩʷʪʴʩʷ ʪʝʨʤʽʥ ʨʝʻʩʪʨʘʮʽʾ ʟʘ ʧʘʩʧʦʨʪʦʤ (OD

sdx 5
), ʜʦʩʚʽʜ ʨʦʙʦʪʠ 

( OD

zx 1
), ʦʩʥʦʚʥʠʡ ʱʦʤʽʩʷʯʥʠʡ ʜʦʭʽʜ (OD

fsx 1), ʜʦʜʘʪʢʦʚʠʡ ʱʦʤʽʩʷʯ-

ʥʠʡ ʜʦʭʽʜ (OD

fsx 2) ʽ ʚʘʨʪʽʩʪʴ ʟʘʩʪʘʚʠ (
CR

crx 9). ʊʦʙʪʦ, ʯʠʤ ʙʽʣʴʰʝ ʟʥʘ-

ʯʝʥʥʷ ʪʘʢʠʭ ʟʤʽʥʥʠʭ, ʪʠʤ ʢʨʘʱʝ (ʤʝʥʰ ʨʠʟʠʢʦʚʘʥʽʰʝ). ʆʯʽʢʫʻʪʴ-

ʩʷ, ʱʦ ʫ ʪʘʢʠʭ ʧʦʟʠʯʘʣʴʥʠʢʽʚ ʙʽʣʴʰʝ ʡʤʦʚʽʨʥʽʩʪʴ ʨʦʟʨʘʭʫʚʘʪʠʩʷ ʟ 

ʢʨʝʜʠʪʦʨʦʤ. ɼʣʷ ʪʘʢʠʭ ʟʤʽʥʥʠʭ ʝʣʝʤʝʥʪʠ ʚʝʢʪʦʨʘ ʢʦʨʠʛʫʶʯʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʠʡʤʘʶʪʴ ʜʦʜʘʪʥʽ ʟʥʘʯʝʥʥʷ ʽ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʧʦʨʷʜ-

ʢʫ ʟʨʦʩʪʘʥʥʷ. 

ʑʦʜʦ ʪʘʢʠʭ ʢʽʣʴʢʽʩʥʠʭ ʟʤʽʥʥʠʭ, ʷʢ ʧʦʢʘʟʥʠʢ DTI ( OD

fsx 3), ʩʫʤʘ 

ʢʨʝʜʠʪʫ (CR

crx 1), ʨʽʯʥʘ ʚʽʜʩʦʪʢʦʚʘ ʩʪʘʚʢʘ (
CR

crx 3), ʪʝʨʤʽʥ ʢʨʝʜʠʪʫʚʘʥ-

ʥʷ (CR

crx 4), ʘʥʫʾʪʝʪʥʠʡ ʧʣʘʪʽʞ (
CR

crx 5), ʧʦʢʘʟʥʠʢ ʦʮʽʥʶʚʘʥʥʷ LTV 

( CR

crx 10), ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʫ ʧʨʦʩʪʨʦʯʝʥʥʽ ʟʘ ʥʘʜʘʥʦʶ ʧʦ-

ʟʠʢʦʶ (CR

chx 1), ʢʽʣʴʢʽʩʪʴ ʧʨʦʩʪʨʦʯʝʥʠʭ ʧʣʘʪʝʞʽʚ ʟʘ ʥʘʜʘʥʦʶ ʧʦʟʠ-

ʢʦʶ (CR

chx 2), ʪʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʾʭʥʽʭ ʟʥʘʯʝʥʴ ʟʤʝʥʰʫʶʪʴʩʷ ʽ ʰʘʥʩʠ 
ʥʘ ʧʦʚʝʨʥʝʥʥʷ ʙʦʨʛʫ ʢʨʝʜʠʪʦʨʫ. ʎʽ ʟʤʽʥʥʽ ʤʘʶʪʴ ʥʝʛʘʪʠʚʥʠʡ ʽʥʛ-
ʨʝʜʽʻʥʪ. ɼʣʷ ʪʘʢʠʭ ʟʤʽʥʥʠʭ ʝʣʝʤʝʥʪʠ ʚʝʢʪʦʨʽʚ ʢʦʨʠʛʫʶʯʠʭ ʢʦʝʬʽ-
ʮʽʻʥʪʽʚ ʤʦʞʫʪʴ ʧʨʠʡʤʘʪʠ ʷʢ ʜʦʜʘʪʥʽ, ʪʘʢ ʽ ʚʽʜôʻʤʥʽ ʟʥʘʯʝʥʥʷ, ʘʣʝ 
ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʩʧʘʜʥʦʤʫ ʧʦʨʷʜʢʫ. 
ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥ-

ʥʷ ʚʝʢʪʦʨʽʚ ʢʦʨʠʛʫʶʯʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 2. 
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ʊʘʙʣʠʮʷ 2 
ɺɽʂʊʆʈʀ ʂʆʈʀɻʋʖʏʀʍ ʂʆɽʌɯʎɯɭʅʊɯɺ ɼʃʗ ʅɽʇɽʈɽʈɺʅʀʍ ʏʀʉʃʆɺʀʍ 

ɿʄɯʅʅʀʍ ʄʆɼɽʃɯ ʂʆʃɽʂʊʆʈʉʔʂʆɻʆ ʉʂʆʈʀʅɻʋ 

ʅʘʟʚʘ ʟʤʽʥʥʦʾ 
ɸʥʘʣʽʪʠʯʥʠʡ ʟʘʧʠʩ 

ʟʤʥ̔ʥʦʾ 
ɺʝʢʪʦʨ ʢʦʨʠʛʫʶʯʠʭ 
ʢʦʝʬʽʮʽʻʥʪʽʚ 

ɺʽʢ 
OD

sdx 1
 {1, 1,5, 2, 1,5, 1} 

ʊʝʨʤʽʥ ʨʝʻʩʪʨʘʮʽʾ ʟʘ ʧʘʩʧʦʨʪʦʤ 
OD

sdx 5  {1, 1,5, 2} 

ɼʦʩʚʽʜ ʨʦʙʦʪʠ OD

zx 1
 {1, 2, 3} 

ʆʩʥʦʚʥʠʡ ʱʦʤʩ̔ʷʯʥʠʡ ʜʦʭʽʜ 
OD

fsx 1  {1, 2, 3} 

ɼʦʜʘʪʢʦʚʠʡ ʱʦʤʽʩʷʯʥʠʡ ʜʦʭʽʜ 
OD

fsx 2
 {1, 2, 3} 

ʇʦʢʘʟʥʠʢ DTI 
OD

fsx 3  {3, 2, 1} 

ʉʫʤʘ ʢʨʝʜʠʪʫ 
CR

crx 1
 { 2, 1,5, 1}  

ʈʽʯʥʘ ʚʽʜʩʦʪʢʦʚʘ ʩʪʘʚʢʘ 
CR

crx 3  { 2, 1,5, 1}  

ʊʝʨʤʽʥ ʢʨʝʜʠʪʫʚʘʥʥʷ 
CR

crx 4  {3, 2, 1} 

ɸʥʫʾʪʝʪʥʠʡ ʧʣʘʪʽʞ CR

crx 5
 { 2, 1,5, 1}  

ɺʘʨʪʽʩʪʴ ʟʘʩʪʘʚʠ 
CR

crx 9  {1, 2, 3} 

ʇʦʢʘʟʥʠʢ ʦʮʽʥʚʁʘʥʥʷ LTV 
CR

crx 10  {3, 2, 1} 

ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʫ ʧʨʦ- 
ʩʪʨʦʯʝʥʥʽ ʟʘ ʥʘʜʘʥʦʶ ʧʦʟʠʢʦʶ 

CR

chx 1
 {ï1, ï5, ï10} 

ʂʽʣʴʢʽʩʪʴ ʧʨʦʩʪʨʦʯʝʥʠʭ ʧʣʘʪʝʞʽʚ 
ʟʘ ʥʘʜʘʥʦʶ ʧʦʟʠʢʦʶ 

CR

chx 2  {ï1, ï2, ï3} 

 
ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʚʝʢʪʦʨ ʢʦʨʠʛʫʶʯʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʣʷ ʟʤʽʥʥʦʾ 

çʊʝʨʤʽʥ ʨʝʻʩʪʨʘʮʽʾ ʟʘ ʧʘʩʧʦʨʪʦʤè ʤʘʻ ʪʘʢʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʚʠʛʣʷʜ: 
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ʗʢʽʩʥʽ ʚʭʽʜʥʽ ʟʤʽʥʥʽ, ʱʦ ʬʦʨʤʫʶʪʴ ʧʨʦʤʽʞʥʽ ʽʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟ- 
ʥʠʢʠ ɯɯɯ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ, ʟʘʣʫʯʘʶʪʴʩʷ ʜʦ ʥʝʡʨʦʥʥʦʾ ʦʙʨʦʙʢʠ ʦʜʥʠʤ 
ʤʘʩʠʚʦʤ. ʂʦʞʥʦʤʫ ʟʥʘʯʝʥʥʶ ʷʢʽʩʥʦʾ ʟʤʽʥʥʦʾ ʥʘʜʘʻʤʦ ʯʠʩʣʦʚʝ 
ʟʥʘʯʝʥʥʷ ʟ ʤʝʪʦʶ ʦʙʨʦʙʢʠ ʢʘʨʪʘʤʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʂʦʭʦʥʝʥʘ. 
ʊʘʢ, ʛʨʫʧʘ ʟʤʽʥʥʠʭ {çʉʪʘʪʴè, çʈʽʚʝʥʴ ʦʩʚʽʪʠè, çʄʽʩʮʝ ʨʝʻʩʪʨʘ-
ʮʽʾè, çʉʽʤʝʡʥʠʡ ʩʪʘʥè, çʂʽʣʴʢʽʩʪʴ ʫʪʨʠʤʘʥʮʽʚè} ʦʜʥʦʯʘʩʥʦ ʟʘʣʫ-
ʯʘʶʪʴʩʷ ʟ ʤʝʪʦʶ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 
ʧʨʦʤʽʞʥʦʛʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ çʆʩʦʙʠʩʪʽ ʜʘʥʽ ʧʨʦ ʧʦʟʠʯʘʣʴ- 

ʥʠʢʘè. ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʟʨʘʭʫʥʢʫ ʙʫʜʝ ʣʽʥʛʚʽʩʪʠʯʥʘ ʟʤʽʥʥʘ OD

sdK , ʱʦ 
ʤʽʩʪʠʪʴ ʽʥʪʝʛʨʘʣʴʥʫ ʦʮʽʥʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʚʭʽʜʥʠʭ ʷʢʽʩʥʠʭ ʟʤʽʥʥʠʭ, 
ʟ ʪʝʨʤ-ʤʥʦʞʠʥʦʶ ʟʥʘʯʝʥʴ çʅʠʟʴʢʠʡè, çʉʝʨʝʜʥʽʡè, çɺʠʩʦʢʠʡè. 
ɺʭʽʜʥʫ ʟʤʽʥʥʫ çʂʽʣʴʢʽʩʪʴ ʫʪʨʠʤʘʥʮʽʚè ʫʤʦʚʥʦ ʚʚʘʞʘʪʠʤʝʤʦ ʷʢʩ̔- 
ʥʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʪʘʢ ʷʢ ʯʽʪʢʦ ʥʝ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʧʦʚʝʜʽʥʢʘ ʧʦ-
ʟʠʯʘʣʴʥʠʢʘ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʫʪʨʠʤʘʥʮʽʚ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ 
ʟʤʽʥʥʘ ʟʘʣʫʯʘʻʪʴʩʷ ʜʦ ʦʜʥʦʯʘʩʥʦʾ ʦʙʨʦʙʢʠ ʟ ʷʢʽʩʥʠʤʠ ʟʤʽʥʥʠʤʠ. 
ʊʘʢʦʞ ʦʜʥʦʯʘʩʥʦ ʦʙʨʦʙʣʷʶʪʴʩʷ ʛʨʫʧʠ ʟʤʽʥʥʠʭ {çʇʦʩʘʜʘè, 

çʄʽʩʮʝ ʨʦʙʦʪʠè, çɻʘʣʫʟʴ ʜʽʷʣʴʥʦʩʪʽè} (ʨʝʟʫʣʴʪʘʪʦʤ ʙʫʜʝ ʣʽʥʛʚʽʩ-

ʪʠʯʥʘ ʟʤʽʥʥʘ OD

zK  ʟ ʪʝʨʤ-ʤʥʦʞʠʥʦʶ ʟʥʘʯʝʥʴ çʅʠʟʴʢʠʡè, çʉʝʨʝʜ-
ʥʽʡè, çɺʠʩʦʢʠʡè), {çɺʘʣʶʪʘ ʢʨʝʜʠʪʫʚʘʥʥʷè, çʈʝʛʽʦʥ ʚʠʜʘʯʽ ʢʨʝ-
ʜʠʪʫè, çɼʝʥʴ ʪʠʞʥʷ ʚʠʜʘʯʽ ʢʨʝʜʠʪʫè, çɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʘʙʝʟ- 

ʧʝʯʝʥʥʷ ʢʨʝʜʠʪʫè} (ʨʝʟʫʣʴʪʘʪʦʤ ʙʫʜʝ ʣʽʥʛʚʽʩʪʠʯʥʘ ʟʤʽʥʥʘ CR

crK ʟ 
ʪʝʨʤ-ʤʥʦʞʠʥʦʶ ʟʥʘʯʝʥʴ çʅʠʟʴʢʠʡè, çʉʝʨʝʜʥʽʡè, çɺʠʩʦʢʠʡè), 
{çʅʘʷʚʥʽʩʪʴ ʧʨʦʩʪʨʦʯʝʥʥʷ ʟʘ ʧʝʨʰʠʤ ʧʣʘʪʝʞʝʤè, çʅʘʷʚʥʽʩʪʴ 
ʧʨʦʩʪʨʦʯʝʥʴ ʟʘ ʧʝʨʰʠʤʠ ʪʨʴʦʤʘ ʧʣʘʪʝʞʘʤʠè} (ʨʝʟʫʣʴʪʘʪʦʤ ʙʫʜʝ 

ʣʽʥʛʚʽʩʪʠʯʥʘ ʟʤʽʥʥʘ CR

chK  ʟ ʪʝʨʤ-ʤʥʦʞʠʥʦʶ ʟʥʘʯʝʥʴ çʅʠʟʴʢʠʡè, 
çʉʝʨʝʜʥʽʡè, çɺʠʩʦʢʠʡè). ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʾ ʦʙʨʦʙʢʠ ʤʘʩʠʚʽʚ ʚʭʽʜ- 
ʥʠʭ ʷʢʽʩʥʠʭ ʟʤʽʥʥʠʭ ʻ ʬʦʨʤʫʚʘʥʥʷ ʯʦʪʠʨʴʦʭ ʙʘʟ ʧʨʘʚʠʣ, ʬʨʘʛʤʝʥ- 
ʪʠ ʷʢʠʭ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3ð6. 
ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʘʚʠʣ ʜʣʷ ʷʢʽʩʥʠʭ ʟʤʽʥʥʠʭ ʧʨʦʤʽʞʥʦʛʦ ʽʥ-

ʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʱʦʜʦ ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ ʧʦʟʠʯʘʣʴʥʠʢʘ 

( OD

sdK ) ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʝʡʨʦʥʥʦʾ ʦʙʨʦʙʢʠ ʩʢʣʘʣʘ 322 ʧʨʘʚʠʣʘ. 
ɹʘʟʘ ʧʨʘʚʠʣ ʜʣʷ ʷʢʽʩʥʠʭ ʟʤʽʥʥʠʭ ʧʨʦʤʽʞʥʦʛʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟ- 

ʥʠʢʘ ʱʦʜʦ ʜʘʥʠʭ ʧʨʦ ʟʘʡʥʷʪʽʩʪʴ ʧʦʟʠʯʘʣʴʥʠʢʘ (OD

zK ) ʟʘ ʨʝʟʫʣʴ 
ʪʘʪʘʤʠ ʥʝʡʨʦʥʥʦʾ ʦʙʨʦʙʢʠ ʤʽʩʪʠʪʴ 159 ʧʨʘʚʠʣ. ɹʘʟʘ ʧʨʘʚʠʣ ʜʣʷ 
ʷʢʽʩʥʠʭ ʟʤʽʥʥʠʭ ʧʨʦʤʽʞʥʦʛʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʱʦʜʦ ʜʘ-

ʥʠʭ ʧʨʦ ʥʘʜʘʥʫ ʧʦʟʠʢʫ (CR

crK ) ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʝʡʨʦʥʥʦʾ ʦʙʨʦʙʢʠ 
ʥʘʣʽʯʫʻ 215 ʧʨʘʚʠʣ. ɹʘʟʘ ʧʨʘʚʠʣ ʜʣʷ ʷʢʽʩʥʠʭ ʟʤʽʥʥʠʭ ʧʨʦʤʽʞʥʦʛʦ 
ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʱʦʜʦ ʜʘʥʠʭ ʧʨʦ ʧʨʦʩʪʨʦʯʝʥʥʷ ʧʦʟʠʯʘʣ-ɹ 

ʥʠʢʘ (CR

chK ) ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʝʡʨʦʥʥʦʾ ʦʙʨʦʙʢʠ ʤʘʻ 3 ʧʨʘʚʠʣʘ. 
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ʊʘʙʣʠʮʷ 3 
ʌʈɸɻʄɽʅʊ ɹɸɿʀ ʇʈɸɺʀʃ ɼʃʗ ʗʂɯʉʅʀʍ ɿʄɯʅʅʀʍ ʇʈʆʄɯɾʅʆɻʆ  
ɯʅʊɽɻʈɸʃʔʅʆɻʆ ʇʆʂɸɿʅʀʂɸ ʑʆɼʆ ʆʉʆɹʀʉʊʀʍ ɼɸʅʀʍ  

ʇʆɿʀʏɸʃʔʅʀʂɸ (OD

sdK ) ɿɸ ʈɽɿʋʃʔʊɸʊɸʄʀ ʅɽʁʈʆʅʅʆɰ ʆɹʈʆɹʂʀ 

ʊʝʨʤ  
ʨʝʟʫʣʴ- 
ʪʫʁ ʯʦʾ  
ʣʽʥʛʚʽʩ- 
ʪʠʯʥʦʾ 
ʟʤʽʥʥʦʾ 

ɺʭʽʜʥʽ ʟʤʽʥʥʽ 

ʉʪʘʪʴ ʈʽʚʝʥʴ ʦʩʚʽʪʠ 
ʄʽʩʮʝ  
ʨʝʻʩʪʨʘʮʽʾ 

ʉʽʤʝʡʥʠʡ 
ʩʪʘʥ 

ʂʽʣʴʢʽʩʪʴ 
ʫʪʨʠʤʘʥ-
ʮʽʚ 

ʅ 

é é é é é 

ʯʦʣʦʚʽʢ ʩʝʨʝʜʥʷ ʂʠʾʚ ʤʩ̔ʪʦ 
ʥʝʦʜʨʫ- 
ʞʝʥʠʡ/ʘ 

1 

ʯʦʣʦʚʽʢ ʩʝʨʝʜʥʷ ʂʠʾʚ ʤʩ̔ʪʦ ʦʜʨʫʞʝʥʠʡ/ʘ 1 

ʯʦʣʦʚʽʢ 
ʩʝʨʝʜʥʷ 
ʩʧʝʮʘ̔ʣʴʥʘ 

ʇʽʚʥʽʯʥʠʡ ʦʜʨʫʞʝʥʠʡ/ʘ 0 

ʯʦʣʦʚʽʢ 
ʩʝʨʝʜʥʷ 
ʩʧʝʮʘ̔ʣʴʥʘ 

ʇʽʚʜʝʥʥʠʡ 
ʛʨʦʤʘʜʷʥ- 
ʩɹʢʠʡ ʰʣʶʙ 

1 

é é é é é 

ʉ 

é é é é é 

ʯʦʣʦʚʽʢ 
ʥʝʧʦʚʥʘ  
ʚʠɦ ʘ 

ʇʽʚʜʝʥʥʠʡ ʦʜʨʫʞʝʥʠʡ/ʘ 2 

ʯʦʣʦʚʽʢ ʚʠʱʘ ʂʠʾʚ ʤʩ̔ʪʦ ʦʜʨʫʞʝʥʠʡ/ʘ 2 

ʯʦʣʦʚʽʢ ʚʠʱʘ ʇʽʚʥʽʯʥʠʡ ʥʝʦʜʨʫʞʝʥʠʡ/ʘ 0 

ʯʦʣʦʚʽʢ ʚʠʱʘ ʇʽʚʥʽʯʥʠʡ ʦʜʨʫʞʝʥʠʡ/ʘ 0 

é é é é é 

ɺ 

é é é é é 

ʞʥ̔ʢʘ ʚʠʱʘ ʎʝʥʪʨʘʣʥɹʠʡ ʦʜʨʫʞʝʥʠʡ/ʘ 0 

ʞʥ̔ʢʘ 
ʥʝʧʦʚʥʘ  
ʚʠɦ ʘ 

ʇʽʚʥʽʯʥʠʡ ʦʜʨʫʞʝʥʠʡ/ʘ 4 

ʞʥ̔ʢʘ 
ʩʝʨʝʜʥʷ 
ʩʧʝʮʘ̔ʣʴʥʘ 

ʇʽʚʜʝʥʥʠʡ 
ʨʦʟʣʫʯʝ-
ʥʠʡ/ʘ 

1 

ʞʥ̔ʢʘ 
ʥʝʧʦʚʥʘ  
ʚʠɦ ʘ 

ɿʘʭ̔ʜʥʠʡ ʚʜʦʚʝʮʴ/ʘ 1 

é é é é é 
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ʊʘʙʣʠʮʷ 4 
ʌʈɸɻʄɽʅʊ ɹɸɿʀ ʇʈɸɺʀʃ ɼʃʗ ʗʂɯʉʅʀʍ ɿʄɯʅʅʀʍ ʇʈʆʄɯɾʅʆɻʆ  
ɯʅʊɽɻʈɸʃʔʅʆɻʆ ʇʆʂɸɿʅʀʂɸ ʑʆɼʆ ɼɸʅʀʍ ʇʈʆ ɿɸʁʅʗʊɯʉʊʔ  

ʇʆɿʀʏɸʃʔʅʀʂɸ (
OD

zK ) ɿɸ ʈɽɿʋʃʔʊɸʊɸʄʀ ʅɽʁʈʆʅʅʆɰ ʆɹʈʆɹʂʀ 

ʊʝʨʤ ʨʝʟʫʣʴ-
ʪʫʶʯʦʾ ʣʽʥʛʚʽʩ-
ʪʠʯʥʦʾ ʟʤʽʥʥʦʾ 

ɺʭʽʜʥʽ ʟʤʽʥʥʽ 

ʇʦʩʘʜʘ ʄʽʩʮʝ ʨʦʙʦʪʠ ɻʘʣʫʟʴ ʜʽʷʣʴʥʦʩʪʽ 

ʅ 

é é é 

ʽʥʰʝ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ ʨʦʟʜʨʽʙʥʘ ʪʦʨʛʚ̔ʣʷ 

ʧʨʘʮʽʚʥʠʢ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ ʬʽʥʘʥʩʦʚʠʡ ʟʘʢʣʘʜ 

ʽʥʰʝ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ 
ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ  
ʥʘʩʝʣʝʥʥʷ 

ʩʣʫʞʙʦʚʝʮʴ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ ʧʝʨʝʚʝʟʝʥʥʷ 

é é é 

ʉ 

é é é 

ʽʥʰʝ 
ʧʨʠʚʘʪʥʝ  
ʧʽʜʧʨʠʻʤʩʪʚʦ 

ʨʦʟʚʘʛʠ 

ʩʣʫʞʙʦʚʝʮʴ 
ʧʨʠʚʘʪʥʝ  
ʧʽʜʧʨʠʻʤʩʪʚʦ 

ʨʦʟʚʘʛʠ 

ʽʥʰʝ 
ʧʨʠʚʘʪʥʝ  
ʧʽʜʧʨʠʻʤʩʪʚʦ 

ʩ/ʛ 

ʩʣʫʞʙʦʚʝʮʴ 
ʧʨʠʚʘʪʥʝ  
ʧʽʜʧʨʠʻʤʩʪʚʦ 

ʩ/ʛ 

é é é 

ɺ 

é é é 

ʜʠʨʝʢʪʦʨ 
ʧʨʠʚʘʪʥʠʡ  
ʧʽʜʧʨʠ̒ ʤʝʮʴ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ  
ʥʘʩʝʣʝʥʥʷ 

ʩʣʫʞʙʦʚʝʮʴ 
ʧʨʠʚʘʪʥʝ  
ʧʽʜʧʨʠʻʤʩʪʚʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ  
ʥʘʩʝʣʝʥʥʷ 

ʩʣʫʞʙʦʚʝʮʴ ʢʦʤʫʥʘʣʴʥʘ ʫʩʪʘʥʦʚʘ ʽʥʰʝ 

ʜʠʨʝʢʪʦʨ 
ʧʨʠʚʘʪʥʠʡ  
ʧʽʜʧʨʠ̒ ʤʝʮʴ 

ʦʧʪʦʚʘ ʪʦʨʛʽʚʣʷ 

é é é 
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ʊʘʙʣʠʮʷ 5 

ʌʈɸɻʄɽʅʊ ɹɸɿʀ ʇʈɸɺʀʃ ɼʃʗ ʗʂɯʉʅʀʍ ɿʄɯʅʅʀʍ ʇʈʆʄɯɾʅʆɻʆ  

ɯʅʊɽɻʈɸʃʔʅʆɻʆ ʇʆʂɸɿʅʀʂɸ ʑʆɼʆ ɼɸʅʀʍ ʇʈʆ ʅɸɼɸʅʋ ʇʆɿʀʂʋ (
CR

crK )  

ɿɸ ʈɽɿʋʃʔʊɸʊɸʄʀ ʅɽʁʈʆʅʅʆɰ ʆɹʈʆɹʂʀ 

ʊʝʨʤ  
ʨʝʟʫʣʴʪʫʶ-
ʯʦʾ ʣʽʥʛʚʽʩ-
ʪʠʯʥʦʾ 
ʟʤʽʥʥʦʾ 

ɺʭʽʜʥʽ ʟʤʽʥʥʽ 

ɺʘʣʶʪʘ 
ʢʨʝʜʠʪʫ-
ʚʘʥʥʷ 

ʈʝʛʽʦʥ ʚʠʜʘʯʽ 
ʢʨʝʜʠʪʫ 

ɼʝʥʴ ʪʠʞʥʷ  
ʚʠʜʘʯʽ ʢʨʝʜʠʪʫ 

ɯʥʬʦʨʤʘʮʽʷ  
ʧʨʦ ʟʘʙʝʟʧʝʯʝʥʥʷ  

ʢʨʝʜʠʪʫ 

ʅ 

é é é é 

USD ʇʽʚʜʝʥʥʠʡ ʧ`ʷʪʥʠʮʷ ʧʦʨʫʢʘ 

USD ʇʽʚʥʽʯʥʠʡ ʧʦʥʝʜ̔ʣʦʢ ʧʦʨʫʢʘ 

USD ɿʘʭʽʜʥʠʡ ʧʦʥʝʜʣ̔ʦʢ ʨʫʭʦʤʝ ʤʘʡʥʦ 

USD ʂʠʾʚ ʤʩ̔ʪʦ ʧ`ʷʪʥʠʮʷ ʧʦʨʫʢʘ 

é é é é 

ʉ 

é é é é 

EUR ʇʽʚʥʽʯʥʠʡ ʚʽʚʪʦʨʦʢ ʨʫʭʦʤʝ ʤʘʡʥʦ 

UAH ɿʘʭʽʜʥʠʡ ʩʝʨʝʜʘ ʨʫʭʦʤʝ ʤʘʡʥʦ 

EUR ʂʠʾʚ ʤʩ̔ʪʦ ʚʽʚʪʦʨʦʢ ʨʫʭʦʤʝ ʤʘʡʥʦ 

UAH ʉʭʽʜʥʠʡ ʯʝʪʚʝʨ ʨʫʭʦʤʝ ʤʘʡʥʦ 

é é é é 

ɺ 

é é é é 

UAH ʎʝʥʪʨʘʣʴʥʠʡ ʯʝʪʚʝʨ ʧʦʨʫʢʘ 

USD ʎʝʥʪʨʘʣʴʥʠʡ ʩʝʨʝʜʘ ʥʝʨʫʭʦʤʝ ʤʘʡʥʦ 

USD ʉʭʽʜʥʠʡ ʧʦʥʝʜʣ̔ʦʢ ʥʝʨʫʭʦʤʝ ʤʘʡʥʦ 

EUR ʂʠʾʚ ʤʩ̔ʪʦ ʧʦʥʝʜʣ̔ʦʢ ʥʝʨʫʭʦʤʝ ʤʘʡʥʦ 

é é é é 
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ʊʘʙʣʠʮʷ 6 
ɹɸɿɸ ʇʈɸɺʀʃ ɼʃʗ ʗʂɯʉʅʀʍ ɿʄɯʅʅʀʍ ʇʈʆʄɯɾʅʆɻʆ ɯʅʊɽɻʈɸʃʔʅʆɻʆ 

ʇʆʂɸɿʅʀʂɸ ʑʆɼʆ ɼɸʅʀʍ ʇʈʆ ʇʈʆʉʊʈʆʏɽʅʅʗ ʇʆɿʀʏɸʃʔʅʀʂɸ (
CR

chK ) 

ɿɸ ʈɽɿʋʃʔʊɸʊɸʄʀ ʅɽʁʈʆʅʅʆɰ ʆɹʈʆɹʂʀ 

ʊʝʨʤ ʨʝʟʫʣʴʪʫʶʯʦʾ 
ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʟʤʽʥʥʦʾ 

ɺʭʽʜʥʽ ʟʤʽʥʥʽ 

ʅʘʷʚʥʽʩʪʴ ʧʨʦʩʪʨʦʯʝʥʴ  
ʟʘ ʧʝʨʰʠʤ ʧʣʘʪʝʞʝʤ 

ʅʘʷʚʥʽʩʪʴ ʧʨʦʩʪʨʦʯʝʥʴ  
ʦʜʥʦʯʘʩʥʦ ʟʘ ʧʝʨʰʠʤʠ  
ʪʨʴʦʤʘ ʧʣʘʪʝʞʘʤʠ  

ʅ ʻ ʧʨʦʩʪʨʦʯʝʥʥʷ ʻ ʧʨʦʩʪʨʦʯʝʥʥʷ 

ʉ ʻ ʧʨʦʩʪʨʦʯʝʥʥʷ ʥʝʤʘʻ ʧʨʦʩʪʨʦʯʝʥʴ 

ɺ ʥʝʤʘʻ ʧʨʦʩʪʨʦʯʝʥʴ ʥʝʤʘʻ ʧʨʦʩʪʨʦʯʝʥʴ 

 
ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʯʠʩʣʝʥʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʜʣʷ ʪʦʧʦʣʦʛʽʯʥʠʭ 

ʢʘʨʪ ʂʦʭʦʥʝʥʘ ʷʢʽʩʥʠʭ ʟʤʽʥʥʠʭ ʱʦʜʦ ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ ʧʦʟʠʯʘʣʴ-
ʥʠʢʘ (çʉʪʘʪʴè, çʈʽʚʝʥʴ ʦʩʚʽʪʠè, çʈʝʛʽʦʥ ʧʨʦʞʠʚʘʥʥʷè, çʉʽʤʝʡʥʠʡ 
ʩʪʘʥè ʪʘ çʂʽʣʴʢʽʩʪʴ ʫʪʨʠʤʘʥʮʽʚè) ʥʘʡʙʽʣʴʰ ʘʜʝʢʚʘʪʥʦʶ ʚʩʪʘʥʦʚ-
ʣʝʥʘ ʨʦʟʤʽʨʥʽʩʪʴ [60 Ĭ 60], ʜʣʷ ʪʦʧʦʣʦʛʽʯʥʠʭ ʢʘʨʪ ʂʦʭʦʥʝʥʘ ʷʢʽʩ-
ʥʠʭ ʟʤʽʥʥʠʭ ʱʦʜʦ ʟʘʡʥʷʪʦʩʪʽ ʧʦʟʠʯʘʣʴʥʠʢʘ (çʇʦʩʘʜʘè, çʄʽʩʮʝ 
ʨʦʙʦʪʠè, çɻʘʣʫʟʴ ʜʽʷʣʴʥʦʩʪʽè) ð [30 Ĭ 30], ʜʣʷ ʪʦʧʦʣʦʛʽʯʥʠʭ ʢʘʨʪ 
ʂʦʭʦʥʝʥʘ ʷʢʽʩʥʠʭ ʟʤʽʥʥʠʭ ʱʦʜʦ ʥʘʜʘʥʦʾ ʧʦʟʠʢʠ (çɺʘʣʶʪʘ ʢʨʝʜʠ-
ʪʫʚʘʥʥʷè, çʈʝʛʽʦʥ ʚʠʜʘʯʽ ʢʨʝʜʠʪʫè, çɼʝʥʴ ʪʠʞʥʷ ʚʠʜʘʯʽ ʢʨʝʜʠʪʫè, 
çɿʘʙʝʟʧʝʯʝʥʥʷ ʢʨʝʜʠʪʫè) ð [50 Ĭ 50], ʜʣʷ ʪʦʧʦʣʦʛʽʯʥʠʭ ʢʘʨʪ ʂʦ-
ʭʦʥʝʥʘ ʷʢʽʩʥʠʭ ʟʤʽʥʥʠʭ ʱʦʜʦ ʧʨʦʩʪʨʦʯʝʥʥʷ ʟʘ ʥʘʜʘʥʦʶ ʧʦʟʠʢʦʶ 
(çʅʘʷʚʥʽʩʪʴ ʧʨʦʩʪʨʦʯʝʥʥʷ ʟʘ ʧʝʨʰʠʤ ʢʨʝʜʠʪʥʠʤ ʧʣʘʪʝʞʝʤè, 
çʅʘʷʚʥʽʩʪʴ ʧʨʦʩʪʨʦʯʝʥʥʷ ʟʘ ʧʝʨʰʠʤʠ ʪʨʴʦʤʘ ʢʨʝʜʠʪʥʠʤʠ ʧʣʘʪʝ-
ʞʘʤʠè) ð [20 Ĭ 20] (ʨʠʩ. 5ð8). 

 

   
ʘ) ʙ) ʚ) 



˚̆̊̑̏-̨̘̎̆̓̋́ ̝̍̏̅̆̌ ̏ ̨̗̟̠̎̃́̎̎ȣ ːȢ ˴Ȣ ˏ̨̆̌̉̋̏̃́̎̆̎̋̏ȟ ˘Ȣ ˛Ȣ ˟̑̏̋ ̏̈ 

 

 53 

  

 

ʛ) ʜ)  

ʈʠʩ. 5. ʊʦʧʦʣʦʛʽʯʥʽ ʢʘʨʪʠ ʂʦʭʦʥʝʥʘ ʷʢʽʩʥʠʭ ʟʤʽʥʥʠʭ  
ʱʦʜʦ ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ ʧʦʟʠʯʘʣʴʥʠʢʘ:  

çʉʪʘʪʴè (ʘ), çʈʽʚʝʥʴ ʦʩʚʽʪʠè (ʙ), çʈʝʛʽʦʥ ʧʨʦʞʠʚʘʥʥʷè (ʚ), çʉʽʤʝʡʥʠʡ ʩʪʘʥè (ʛ), 
çʂʽʣʴʢʽʩʪʴ ʫʪʨʠʤʘʥʮʽʚè (ʜ) [60 Ĭ 60] 

   
ʘ) ʙ) ʚ) 

ʈʠʩ. 6. ʊʦʧʦʣʦʛʽʯʥʽ ʢʘʨʪʠ ʂʦʭʦʥʝʥʘ ʷʢʽʩʥʠʭ ʟʤʽʥʥʠʭ  
ʱʦʜʦ ʟʘʡʥʷʪʦʩʪʽ ʧʦʟʠʯʘʣʴʥʠʢʘ:  

çʇʦʩʘʜʘè (ʘ), çʄʽʩʮʝ ʨʦʙʦʪʠè (ʙ), çɻʘʣʫʟʴ ʜʽʷʣʴʥʦʩʪʽè (ʚ) [30 Ĭ 30] 

    

ʘ) ʙ) ʚ) ʛ) 

ʈʠʩ. 7. ʊʦʧʦʣʦʛʽʯʥʽ ʢʘʨʪʠ ʂʦʭʦʥʝʥʘ ʷʢʽʩʥʠʭ ʟʤʽʥʥʠʭ  
ʱʦʜʦ ʥʘʜʘʥʦʾ ʧʦʟʠʢʠ:  

çɺʘʣʶʪʘ ʢʨʝʜʠʪʫʚʘʥʥʷè (ʘ), çʈʝʛʽʦʥ ʚʠʜʘʯʽ ʢʨʝʜʠʪʫè (ʙ), çɼʝʥʴ ʪʠʞʥʷ ʚʠʜʘʯʽ 
ʢʨʝʜʠʪʫè (ʚ), çɿʘʙʝʟʧʝʯʝʥʥʷ ʢʨʝʜʠʪʫè (ʛ) [50 Ĭ 50] 
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ʘ) ʙ) 

ʈʠʩ. 8. ʊʦʧʦʣʦʛʽʯʥʽ ʢʘʨʪʠ ʂʦʭʦʥʝʥʘ ʷʢʽʩʥʠʭ ʟʤʽʥʥʠʭ  
ʱʦʜʦ ʧʨʦʩʪʨʦʯʝʥʥʷ ʟʘ ʥʘʜʘʥʦʶ ʧʦʟʠʢʦʶ:  

çʅʘʷʚʥʽʩʪʴ ʧʨʦʩʪʨʦʯʝʥʥʷ ʟʘ ʧʝʨʰʠʤ ʢʨʝʜʠʪʥʠʤ ʧʣʘʪʝʞʝʤè (ʘ), çʅʘʷʚʥʽʩʪʴ ʧʨʦ-
ʩʪʨʦʯʝʥʥʷ ʟʘ ʧʝʨʰʠʤʠ ʪʨʴʦʤʘ ʢʨʝʜʠʪʥʠʤʠ ʧʣʘʪʝʞʘʤʠè [20 Ĭ 20] 

ʆʪʞʝ, ʟʜʽʡʩʥʠʚʰʠ ʦʢʨʝʤʦ ʟʛʦʨʪʢʫ ʢʽʣʴʢʽʩʥʠʭ ʟʤʽʥʥʠʭ ɯV ʨʽʚʥʷ 
ʽʻʨʘʨʭʽʾ ʟʘ ʬʦʨʤʫʣʘʤʠ (8) ʪʘ ʷʢʽʩʥʠʭ ʟʤʽʥʥʠʭ ɯV ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʦʧʠʩʘʥʠʭ ʙʘʟ ʧʨʘʚʠʣ (ʪʘʙʣ. 3ð6), ʬʦʨʤʫʻʤʦ ʧʨʦʤʽʞ-
ʥʽ ʽʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʦʮʽʥʶʚʘʥʥʷ ɯɯɯ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ: 
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CR

cr
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z

OD

z

OD

z

OD

sd

OD

sd

OD

sd

KYr

Yr

KYr

KYr

KYr

  (10) 

 

ʜʝ OD

sdr  ð ʧʨʦʤʽʞʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʩʦʮʽʘʣʥɹʦ-
ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʦʟʥʘʢ ʧʦʟʠʯʘʣʴʥʠʢʘ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʱʦ-

ʜʦ ʜʘʥʠʭ ʧʨʦ ʧʦʟʠʯʘʣʴʥʠʢʘ (ODR ); 
OD

zr  ð ʧʨʦʤʽʞʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʱʦʜʦ ʜʘʥʠʭ ʧʨʦ ʟʘ-
ʡʥʷʪʽʩʪʴ ʧʦʟʠʯʘʣʴʥʠʢʘ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʱʦʜʦ ʜʘʥʠʭ ʧʨʦ 

ʧʦʟʠʯʘʣʴʥʠʢʘ (ODR ); 
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OD

fsr ð ʧʨʦʤʽʞʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ 

ʧʦʟʠʯʘʣʴʥʠʢʘ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʱʦʜʦ ʜʘʥʠʭ ʧʨʦ ʧʦʟʠʯʘʣ-ɹ 

ʥʠʢʘ (ODR ); 
CR

crr ð ʧʨʦʤʽʞʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʱʦʜʦ ʜʘʥʠʭ ʧʨʦ ʥʘ-

ʜʘʥʫ ʧʦʟʠʢʫ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʱʦʜʦ ʜʘʥʠʭ ʧʨʦ ʚʟʘʻʤʦʚʽʜ-

ʥʦʩʠʥʠ ʤʽʞ ʧʦʟʠʯʘʣʴʥʠʢʦʤ ʽ ʢʨʝʜʠʪʫʶʯʠʤ ʟʘʢʣʘʜʦʤ (CRR ); 
CR

chr  ð ʧʨʦʤʽʞʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʱʦʜʦ ʜʘʥʠʭ ʧʨʦ 

ʢʨʝʜʠʪʥʫ ʽʩʪʦʨʽʶ ʧʦʟʠʯʘʣʴʥʠʢʘ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʱʦʜʦ 
ʜʘʥʠʭ ʧʨʦ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʤʽʞ ʧʦʟʠʯʘʣʴʥʠʢʦʤ ʽ ʢʨʝʜʠʪʫʶʯʠʤ 

ʟʘʢʣʘʜʦʤ (CRR ); 
OD

sdKĔ , OD

zKĔ , CR

crKĔ , CR

chKĔ  ð ʢʽʣʴʢʽʩʥʽ ʘʥʘʣʦʛʠ ʣʽʥʛʚʽʩʪʠʯʥʠʭ 

ʟʤʽʥʥʠʭ OD

sdK , OD

zK , CR

crK , CR

chK , ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʟʥʘʯʝʥʥʷ 1, ʷʢʱʦ 

ʚʽʜʧʦʚʽʜʥʽ ʣʽʥʛʚʽʩʪʠʯʥʽ ʟʤʽʥʥʽ ʦʧʠʩʫʶʪʴʩʷ ʪʝʨʤʦʤ çʅʠʟʴʢʠʡè, 

ʟʥʘʯʝʥʥʷ 2, ʷʢʱʦ ʚʽʜʧʦʚʽʜʥʽ ʣʽʥʛʚʽʩʪʠʯʥʽ ʟʤʽʥʥʽ OD

sdK , OD

zK , CR

crK , 
CR

chK  ʦʧʠʩʫʶʪʴʩʷ ʪʝʨʤʦʤ çʉʝʨʝʜʥʽʡè, ʽ ʟʥʘʯʝʥʥʷ 3, ʷʢʱʦ ʪʝʨʤʦʤ 

çɺʠʩʦʢʠʡè. 
ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʻ ʧʦʙʫʜʦʚʘ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʜʣʷ ʣʽʥʛʚʽ-

ʩʪʠʯʥʠʭ ʟʤʽʥʥʠʭ, ʱʦ ʦʧʠʩʫʶʪʴ ʧʨʦʤʽʞʥʽ ʽʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ 

ʦʮʽʥʶʚʘʥʥʷ ɯɯɯ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ ð OD

sdr , OD

zr , OD

fsr , OD

fsr , CR

chr . ɿ ʤʝʪʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʝʡ ( )OD

sdrm , ( )OD

zrm , 

( )OD

fsrm , ( )CR

crrm  ʽ ( )CR

chrm , ʚʝʢʪʦʨʠ ʜʘʥʠʭ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʧʽʜʜʘʶʪʴʩʷ ʧʦʜʘʣʴʰʽʡ ʥʝʡʨʦʥʥʽʡ ʦʙʨʦʙʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʨʪ ʂʦ-
ʭʦʥʝʥʘ, ʷʢʽ ʤʦʞʥʘ ʙʘʯʠʪʠ ʥʘ ʨʠʩ. 9. 
ʋ ʨʝʟʫʣʴʪʘʪʽ ʥʝʡʨʦʥʥʦʾ ʦʙʨʦʙʢʠ ʚʝʢʪʦʨʽʚ ʜʘʥʠʭ ʧʨʦʤʽʞʥʠʭ ʽʥ-

ʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʪʠʤʝʤʦ ʥʘʣʝʞʥʽʩʪʴ ʢʦʞʥʦʛʦ ʩʧʦʩʪʝʨʝ-
ʞʝʥʥʷ ʜʦ ʧʝʚʥʦʛʦ ʢʣʘʩʪʝʨʫ (ʦʜʥʦʛʦ ʟ ʪʨʴʦʭ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 
ʚʽʜʧʦʚʽʜʥʝ ʣʽʥʛʚʽʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ çʅʠʟʴʢʠʡè, çʉʝʨʝʜʥʽʡè, çɺʠʩʦ-
ʢʠʡè), ʚʽʜʩʪʘʥʴ ʥʝʡʨʦʥʘ ʜʦ ʚʠʟʥʘʯʝʥʦʛʦ ʮʝʥʪʨʘ ʢʣʘʩʪʝʨʫ ʥʘ ʚʽʜ-
ʧʦʚʽʜʥʽʡ ʪʦʧʦʣʦʛʽʯʥʽʡ ʢʘʨʪʽ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠ-
ʤʘʥʽ ʧʽʩʣʷ ʥʝʡʨʦʥʥʦʾ ʦʙʨʦʙʢʠ, ʨʦʟʨʘʭʦʚʫʻʤʦ ʧʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʡ 
ʥʘʣʝʞʥʦʩʪʝʡ ʜʣʷ ʚʩʽʭ ʧʨʦʤʽʞʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʶ-

ʚʘʥʥʷ ɯɯɯ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ ð g

inb1 , g

inb2 , g

inc1 , g

inc2  (ʪʘʙʣ. 7). 
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ʘ) ʙ) ʚ) 

  

 

ʛ) ʜ)  

ʈʠʩ. 9. ʊʦʧʦʣʦʛʽʯʥʽ ʢʘʨʪʠ ʂʦʭʦʥʝʥʘ  
ʧʨʦʤʽʞʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ:  

(ʘ) çʆʩʦʙʠʩʪʽ ʜʘʥʽè [30 Ĭ 30], (ʙ) çɿʘʡʥʷʪʽʩʪʴ ʧʦʟʠʯʘʣʴʥʠʢʘè [30 Ĭ 30], 
(ʚ) èʌʽʥʘʥʩʦʚʠʡ ʩʪʘʥè [30 Ĭ 30], (ʛ) çɼʘʥʽ ʱʦʜʦ ʧʦʟʠʢʠè [40 Ĭ 40], 

(ʜ) èɼʘʥʽ ʱʦʜʦ ʧʨʦʩʪʨʦʯʝʥʥʷè [50 Ĭ 50] 

 
ʊʘʙʣʠʮʷ 7 

ʇɸʈɸʄɽʊʈʀ ʂʃɸʉʊɽʈɯɺ ʊɸ ʇɸʈɸʄɽʊʈʀ ʌʋʅʂʎɯʁ ʅɸʃɽɾʅʆʉʊɽʁ  

ʇʈʆʄɯɾʅʀʍ ɯʅʊɽɻʈɸʃʔʅʀʍ ʇʆʂɸɿʅʀʂɯɺ , , , ,   

ɿɸ ʈɽɿʋʃʔʊɸʊɸʄʀ ɰʍʅʔʆɰ ʅɽʁʈʆʅʅʆɰ ʆɹʈʆɹʂʀ 

ʅʘʟʚʘ ʟʤʽʥʥʦʾ 
ʅʘʟʚʘ  
ʢʣʘʩʪʝʨʫ 

ʮʝʥʪʨʦʾʜ 
ʢʣʘʩʪʝʨʫ 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ  
ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʝʡ 

    

ʆʩʦʙʠʩʪʽ ʜʘʥ ̔

ʅ 3,60 ð 3,78 ð 0,36 

ʉ 4,68 4,44 4,91 0,29 0,29 

ɺ 5,75 5,46 ð 0,23 ð 


