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ʋɼʂ 574.58 

ɼʝʥʠʩʝʥʢʦ ʆ. ʉ. 

ʆʆʆ çɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ  
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ʆ ʇʆʂɸɿɸʊɽʃʗʍ ʉʆʆɹʑɽʉʊɺ ʌʀʊʆʇʃɸʅʂʊʆʅɸ, ɿʆʆʇʃɸʅʂʊʆʅɸ ʀ ɿʆɹɽʅʊʆʉɸ 

ɺʆɼʆʊʆʂʆɺ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʂʈɸʉʅʆɼɸʈʉʂʆɻʆ ʀ ʉʊɸɺʈʆʇʆʃʔʉʂʆɻʆ ʂʈɸʗ ɺ 

ʄɽʉʊɸʍ ʆʉʋʑɽʉʊɺʃɽʅʀʗ ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʉʃʋɾʀɺɸʅʀʗ ʀ ʇʈʆɺɽɼɽʅʀʗ 

ʋʏɽʅʀʁ (ʂʉʇʋ, ʊʉʋ, ʋʊɿ) ʅɸ ʇɽʈɽʉɽʏɽʅʀʗʍ ʄɸɻʀʉʊʈɸʃʔʅʓʄ ʅɽʌʊɽʇʈʆɺʆɼʆʄ 

"ʊɽʅɻʀɿ-ʅʆɺʆʈʆʉʉʀʁʉʂ" ɺʆɼʅʓʍ ʇʈɽɻʈɸɼ ʅɸ ʃʏ ʄʅ ʂʊʂ-ʈ ɿɸʇɸɼʅʆɻʆ ʈɽɻʀʆʅɸ 

 

Denisenko O. S. 

JSC çAzovo-Chernomorsky Scientific Center of Fishery Researchesè 

 

ON THE INDICATORS OF PHYTOPLANKTON, ZOOPLANKTON AND ZOBENTOS 

COMMUNITIES IN THE KRASNODAR AND STAVROPOL TERRITORY AT THE PLACES OF 

MAINTENANCE AND EXERCISES (CSPU, TCS, UTZ) AT THE PIPELINE CROSSINGS LV CPC -R 

WESTERN REGION 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʆʆʆ çɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡè ʚ ʧʝʨʠʦʜ 

ʷʥʚʘʨʷ 2018 ʧʦ ʠʶʥʴ 2022 ʛʛ. ʧʦ ʠʟʫʯʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʚʠʪʠʷ ʩʦʦʙ-

ʱʝʩʪʚ ʦʨʛʘʥʠʟʤʦʚ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʟʦʦʙʝʥʪʦʩʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʠ ʉʪʘʚ-

ʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʚ ʤʝʩʪʘʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʥʠʡ (ʂʉʇʋ, ʊʉʋ, 

ʋʊɿ) ʥʘ ʧʝʨʝʩʝʯʝʥʠʷʭ ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʥʝʬʪʝʧʨʦʚʦʜʦʤ "ʊʝʥʛʠʟ-ʅʦʚʦʨʦʩʩʠʡʩʢ" ʚʦʜʥʳʭ ʧʨʝʛʨʘʜ ʥʘ ʃʏ ʄʅ 

ʂʊʂ-ʈ ɿʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʝʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ ʥʘ 

36 ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ, ʧʦʣʫʯʝʥʳ ʩʝʟʦʥʥʳʝ ʠ ʛʦʜʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʦʨʛʘʥʠʟʤʦʚ ʬʠ-

ʪʦʧʣʘʥʢʪʦʥʘ, ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʟʦʦʙʝʥʪʦʩʘ.  

Abstract 

Within the framework of this work, the results of monitoring studies conducted by specialists of Azov-Black 

Sea Research Center for Fishery Research LLC in the period January 2018 to June 2022. on the study of qualita-

tive and quantitative indicators of the development of communities of phytoplankton, zooplankton and zoobenthos 

organisms in the Krasnodar and Stavropol Territories in places of maintenance and exercise (KSPU, TCS, UTZ) 

at the crossings of the Tengiz-Novorossiysk oil export pipeline through water barriers at the LF of the CPC-R 

pipeline of the Western Region. 

As a result of studies, the current state of species diversity of hydrobionts in 36 water bodies was studied, 

seasonal and annual indicators of the number and biomass of phytoplankton, zooplankton and zoobenthos organ-

isms were obtained. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʪʦʧʣʘʥʢʪʦʥ, ʟʦʦʧʣʘʥʢʪʦʥ, ʟʦʦʙʝʥʪʦʩ, ʯʠʩʣʝʥʥʦʩʪʴ, ʙʠʦʤʘʩʩʘ, ʩʝʟʦʥʥʘʷ ʜʠʥʘ-

ʤʠʢʘ, ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ. 

Key words: phytoplankton, zooplankton, zoobenthos, abundance, biomass, seasonal dynamics, water bodies. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʪʙʦʨ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʟʠʤʥʠʡ, ʚʝʩʝʥ-

ʥʠʡ, ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜʳ ʥʘʯʠʥʘʷ ʩ ʷʥʚʘʨʷ 

2018 ʛʦʜʘ ʧʦ ʠʶʥʴ 2022 ʛʦʜʘ ʜʣʷ ʢʘʞʜʦʛʦ ʚʦʜʥʦʛʦ 

ʦʙʲʝʢʪʘ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɼʣʷ 

ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʧʨʦʙ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢ-

ʩʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʛʠʜʨʦ-

ʙʠʦʥʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʠʢʠ 

[1-2]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺʧʝʨʚʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʝʥʦ 

ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʠʜ-

ʨʦʙʠʦʥʪʦʚ ʥʘ 36 ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʜʚʫʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ʂʨʘʩʥʦʜʘʨ-

ʩʢʦʛʦ ʠ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ, ʧʦʣʫʯʝʥʳ ʩʝʟʦʥʥʳʝ 

ʠ ʛʦʜʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʦʨ-

ʛʘʥʠʟʤʦʚ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʟʦʦʙʝʥ-

ʪʦʩʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʲʝʜʠʥʝʥʳ ʠ ʧʨʠ-

ʚʝʜʝʥʳ ʚ ʥʠʞʝʧʨʠʚʝʜʝʥʥʦʡ ʪʘʙʣʠʮʝ. 

  

https://doi.org/10.24412/2520-6990-2022-18141-4-6


6 BIOLOGICAL SCIENCES / ζColloquium - journal Ȼ #18(141), 2022 

ʊʘʙʣʠʮʘ 1  

ɻʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʦʙʱʝʩʪʚ ʦʨʛʘʥʠʟʤʦʚ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʟʦ-

ʦʙʝʥʪʦʩʘ 

ˉ ʋʯʘʩʪʦʢ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ 

ʌʠʪʦʧʣʘʥʢʪʦʥ ɿʦʦʧʣʘʥʢʪʦʥ ɿʦʦʙʝʥʪʦʩ 

ʛ/ʤ3 
ʤʣʥ. 

ʵʢʟ./ʤ3 
ʛ/ʤ3 

ʪʳʩ. 

ʵʢʟ./ʤ3 
ʛ/ʤ2 ʵʢʟ./ʤ2 

ʇʝʨʝʭʦʜʳ ʥʝʬʪʝʧʨʦʚʦʜʘ ʯʝʨʝʟ ʚʦʜʥʳʝ ʧʨʝʛʨʘʜʳ ʰʠʨʠʥʦʡ ʙʦʣʝʝ 25 ʤ ʚ ʤʝʞʝʥʴ 

1 

9
5

2
 - 
1
1
3
5
 
ʢ
ʤ

 ʨ. ʂʘʣʘʫʩ 8,10 87,42 2,55 52,22 2,84 692 

2 ʨ. ʄʘʥʳʯ 11,20 94,66 7,22 96,20 4,46 1125 

3 
ʇʨʘʚʦ-ɽʛʦʨʣʳʢ-

ʩʢʠʡ ʢʘʥʘʣ 
3,60 44,2 2,10 44,82 4,86 946 

4 ʨ. ʂʘʤʝʥʢʘ 3,22 40,88 2,28 52,36 4,02 1028 

5 ʨ. ʊʝʨʥʦʚʢʘ 6,24 66,32 2,98 70,01 5,52 1446 

6 

1
1

3
5-

 1
3

1
6

 

ʢ
ʤ 

ʨ. ɽʛʦʨʣʳʢ 2,26 36,12 1,02 33,22 2,24 604 

7 ʨ. ʈʘʩʰʝʚʘʪʢʘ 8,16 66,24 2,66 77,24 4,26 1098 

8 ʨ.ʏʝʣʙʘʩ 7,06 272,0 1,29 77,9 12,28 710 

9 ʨ. ʉʫʭʦʡ ʃʦʛ 2,24 32,88 1,69 42,08 4,04 882 

10 ʨ. ʂʠʨʧʠʣʠ 24,12 317,76 5,95 76,44 8,38 805 

11 

1
3

1
6

 - 
1
4
1
3
 
ʢ
ʤ

 

ɼʞʠʤʘʡʣʦʚʘ 

ʙʘʣʢʘ -1 
6,62 77,27 3,32 71,12 4,36 1021 

12 ʨ. ʉʪʘʚʦʢ 8,24 88,36 4,42 83,13 5,54 1441 

13 ʨ. ʂʦʯʝʪʳ 8,22 87,8 1,20 72,9 3,38 884 

14 ʨ. ʇʦʥʫʨʘ 2,26 66,12 1,28 77,71 2,24 663 

15 
ɻʣʘʚʥʳʡ ʦʨʦʩʠ-

ʪʝʣʴʥʳʡ ʢʘʥʘʣ 
1,88 6,36 0,88 18,87 1,00 112 

16 

ʌʸʜʦʨʦʚʩʢʠʡ -

ʏʝʙʫʨʛʦʣʴʩʢʠʡ 

(ʛʣʘʚʥʳʡ ʦʨʦʩʠ-

ʪʝʣʴʥʳʡ) ʢʘʥʘʣ 

2,21 10,18 1,21 22,36 1,18 156 

17 ʨ. ʂʫʙʘʥʴ 1,88 22,69 0,78 18,11 2,24 228 

18 

1
4

1
3-

1
4

9
5

 ʢ
ʤ 

ʌʸʜʦʨʦʚʩʢʠʡ 

ʢʘʥʘʣ 
2,02 10,01 1,08 22,88 4,21 248 

19 

ʉʙʨʦʩʥʦʡ ʢʘʥʘʣ 

(ʄʦʢʨʳʡ ɸʫ-

ʰʝʜʟ) 

2,26 8,86 0,95 20,39 4,88 225 

20 ʉʙʨʦʩʥʦʡ ʢʘʥʘʣ 0,98 2,12 0,44 12,22 1,00 102 

21 
ɸʬʠʧʩʢʠʡ ʢʦʣ-

ʣʝʢʪʦʨ 
1,28 6,30 0,99 22,33 1,04 144 

22 ʢʘʥʘʣ ʉ-1-2 0,88 4,22 0,62 18,42 1,02 124 

23 ʢʘʥʘʣ ɼʉ-4 0,72 3,88 0,66 14,98 1,22 187 

24 
ɺʘʨʥʘʚʠʥʩʢʠʡ 

ʩʙʨʦʩʥʦʡ ʢʘʥʘʣ 
1,12 6,02 0,88 20,47 1,10 142 

ʇʝʨʝʭʦʜʳ ʥʝʬʪʝʧʨʦʚʦʜʘ ʯʝʨʝʟ ʤʘʣʳʝ ʚʦʜʥʳʝ ʧʨʝʛʨʘʜʳ ʰʠʨʠʥʦʡ ʤʝʥʝʝ 25 ʤ ʚ ʤʝʞʝʥʴ 

25 

9
5

2
 - 
1
1
3
5
 
ʢ
ʤ

 ʨ. ɸʡʛʫʨʢʘ 3,21 12,22 2,86 56,02 2,88 278 

26 ʨ. ɹʘʨʭʘʥʯʘʢ 2,68 9,28 1,55 42,09 1,27 101 

27 
ʨ. ɹʦʣʴʰʘʷ ʂʫ-

ʛʫʣʴʪʘ 
2,44 10,12 1,66 41,22 1,48 142 

28 
ʨ. ʄʘʣʘʷ ʂʫʛʫ-

ʣʴʪʘ 
2,01 9,04 1,22 38,66 1,12 124 

29 ʨ. ʊʘʰʣʘ 2,25 12,26 1,28 40,24 3,86 366 

30 

1
1

3
5-

 

1
3
1
6
 
ʢ
ʤ

 

ɹʘʣʢʘ ʉʫʭʦʡ 

ʣʦʛ 
1,64 8,22 0,78 24,20 2,02 224 

31 ʙʘʣʢʘ ɹʝʡʩʫʛ 2,17 14,86 1,88 44,12 2,44 266 

32 

1
3

1
6

 - 

1
4

1
3

 

ʢ
ʤ 

ʙʘʣʢʘ ʉʫʣʘ 6,02 22,88 3,22 66,32 6,24 1662 

33 

1
4

1
3-

1
4

9
5

 

ʢ
ʤ 

ʨ. ʄʝʢʢʝʨcʪʫʢ 0,84 4,22 1,01 10,22 1,12 125 

34 ʨ. ɹʘʢʘʥʢʘ 0,32 1,44 0,22 3,22 0,22 88 

35 ʨ. ɸʪʘʢʘʡ 0,62 2,28 0,54 4,18 1,22 147 

36 ʨ. ʎʝʤʝʩ 0,48 1,71 0,34 4,07 2,06 435 
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ANTIOXIDANT STATUS OF COWS BODY IN EXPERIMENTAL FASCIOLOSIS AND THE ACTION 

OF CORRECTIVE FACTORS  

 

Abstract 

The article presents the results of studies on the effect of Clozaverm A and Butaselmevit on the antioxidant 

status of cows in experimental fasciolosis. In the blood of cows, an increase in lipid peroxidation processes is 

shown. It is indicated by elevated levels of lipid hydroperoxides and TBA-active products. Fasciola inhibits the 

activity of enzymes of the antioxidant defense system in the liver of the hosts. A decrease in the catalase activity 

indicates it by 23.4% and superoxide dismutase by 24.6%. The normalization of redox processes reduces the level 

of products of lipid peroxidation, and, consequently, the intoxication of the body occurs under the influence of 

Clozaverm A and Butaselmevit. Clozaverm A and Butaselmevit treatment in cows with experimental fasciolosis 

improved the antioxidant status of their body. It is accompanied by an increase in blood superoxide dismutase 

activity by 31.6%, catalase by 30.1%, inhibition of the processes of peroxide oxidation by 5%, and TBA-active 

products by 18.1%. It is due to the activation of metabolic processes in the body, which involve enzymes, including 

antioxidant enzymes that catalyze the oxidation and phosphorylation functions, and bone marrow. 

 

Keywords: fasciolosis, Clozaverm A, Butaselmevit, cattle, antioxidants. 

 

Introduction 

Fasciolosis is one of the dangerous helminthiases 

that causes significant economic damage to farms. 

Under these conditions, the milk productivity of cows 

and weight gain of young animals decreases. There is a 

negative impact on the reproduction of the herd. A 

significant problem is the development of resistance of 

fasciolosis to anthelmintics [1]. This confirms the 

relevance of studying various treatment regimens and, 

in particular, complex therapy of animals in this 

invasion. 

In recent years, scientists have drawn attention to 

studying free radical oxidation of membrane lipids as a 

regulator of physiological processes [2]. One of the 

universal types of damage and the cause of cell death 

of various organs is the excessive intensification of 

lipid peroxidation (LPO) processes and damage to 

biological membranes. Excessive activation of LPO 

disrupts conformation and increases the permeability of 

biological membranes, releases enzymes from 

mitochondria and lysosomes, inactivation of aerobic 

oxidation enzymes, separation of oxidative 

phosphorylation and DNA mutations [13, 14, 19]. 

According to the literature, under the influence of 

various negative factors on the body, the reactions of 

free radical oxidation in cells are sharply enhanced [3, 

8]. During free radical peroxidation, at almost all 

stages, many products are formed, resulting from the 

interaction of free radicals with biological macromole-

cules [5, 15, 21]. It is important to note that the in-

creased formation of primary free radicals is a side ef-

fect of increasing the intensity of biochemical reactions 

in response to the action of extreme factors [6, 13, 16, 

18]. 

Based on previous studies, we found that in exper-

imental fasciolosis in cows, parasites secrete metabolic 

products that promote the formation of free radicals. It 

enhances the initiation of lipid peroxidation. This is in-

dicated by the growth of lipid peroxidation products: 

diene conjugates, lipid hydroperoxides, and TBA-

active products [4, 10-12]. 

The study aimed to investigate the effect of 

Clozaverm A and Butaselmevit on the antioxidant 

status of cows in experimental fasciolosis. 

 

Material and methods of research 

Fifteen 4-5-year-old cows of the black and speck-

led breed were selected for the research. Three groups 

were formed, with five animals in each. Animals of the 

control group (C) were experimentally infected with 

adolescents. Cows of the first group (E1) in experi-

mental fasciolosis were administered Clozaverm A at a 

dose of 0.5 ml per 10 kg of body weight intramuscu-

larly. In animals of the second group (E2), in experi-

mental fasciolosis, Clozaverm A was administered in-

tramuscularly at a dose of 0.5 ml of the drug per 10 kg 

of body weight and Butaselmevit [7] at a dose of 10 ml 

of the drug per animal. 

During the research, the rules of compulsory ex-

periments were followed - selecting and keeping anal-

ogous animals in groups. The cows' diet was balanced 

in terms of nutrients and minerals. 

The content of lipid hydroperoxides and TBA-

active products in blood plasma was determined 

according to the methods [22]. In the serum studied: 

catalase activity (CA 1.11.1.6) ï by the method of MA 

Korolyuk (1988); superoxide dismutase activity was 

determined (SDA 1.15.1.1.) ï by the method of E.E. 

https://doi.org/10.24412/2520-6990-2022-18141-7-10
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Dubinina [22]. Blood for analysis was taken from the 

jugular vein before infection and on the experiment's 

7th, 14th, 21st, and 28th days. 

Experimental research was conducted per the Law 

of Ukraine "On Protection of Animals from Cruelty" of 

March 28, 2006, and the European Convention for the 

Protection of Vertebrate Animals Used for Experi-

mental and Other Scientific Purposes of November 13, 

1987. 

The analysis of research results was performed us-

ing the software package Statistica 6.0. Student's t-test 

assessed the probability of differences. The results of 

the mean values were considered statistically signifi-

cant at * ï P<0.05, ** ï P<0.001 (ANOVA). 

 

Results and discussion 

In experimental fasciolosis in cows' blood was an 

increase in LPO processes, as indicated by elevated 

lipid hydroperoxides and TBA-active products. 

After the Clozaverm A treatment in the E1 group, 

a decrease in the intensity of LPO processes was found. 

On the 14th day, the lipid hydroperoxides' level was 

11.6%, and the level of TBA-active products was 8.9% 

relative to the control group. Subsequently, the level of 

LPO products in the E1 group continued to decline, and 

on the 28th day, it was 2.02Ñ0.06 units/ml, TBA-active 

products 6.03Ñ0.13 nmol/ml, while in the C group, 

these indicators were 2.60Ñ0.03 units E/ml and 

7.11Ñ0.11 nmol/ml. 

The use of Butaselmevit and Clozaverm A for 

treating cows with experimental fasciolosis 

significantly reduced the intensity of LPO processes in 

their body. In addition, a probable decrease in LPO 

products was detected from the 14th day of the trial, 

where these indicators were reduced by 17.2% (LHP) 

and 12.1% (TBA-active products). 

 

Table 1 

The Clozaverm A and Butaselmevit effect on the antioxidant status of cows in experimental fasciolosis (M Ñ 

m; n = 5) 

Groups 

of 

animals 

Before infection 

Term of research (days) 

7 14 21 28 

Lipid hydroperoxides, units E/ml 

C 1.82Ñ0.02 2.18Ñ0.03 2.33Ñ0.03 2.54Ñ0.04 2.60Ñ0.03 

E1 1.80Ñ0.02 2.01Ñ0.05* 2.06Ñ0.06* 2.11Ñ0.02***  2.02Ñ0,06** 

E 2 1.81Ñ0.03 1.85Ñ0.05** 1.93Ñ0.03***  1.89Ñ0.05***  1.78Ñ0.05***  

TBA-active products, nmol/ml 

D 5,82Ñ0.11 6.29Ñ0.10 6.70Ñ0.10 6.95Ñ0.10 7.11Ñ0.11 

E 1 5.80Ñ0.10 6.02Ñ0.13 6.10Ñ0.15* 6.17Ñ0.14** 6.03Ñ0.13***  

E 2 5.83Ñ0.11 5.92Ñ0.14* 5.89Ñ0.16** 5.85Ñ0.14***  5.82Ñ0.15***  

Catalase, mcat/l 

C 47.15Ñ1.12 40.06Ñ1.12 38.72Ñ1.11 36.11Ñ1.12 38.02Ñ1.11 

E 1 47.17Ñ1.10 43.31Ñ1.13* 44.78Ñ1.12** 45.32Ñ1.13***  45.90Ñ1.15** 

E 2 47.20Ñ1.11 45.24Ñ1.12* 46.52Ñ1.10** 46.99Ñ1.15***  47.51Ñ1.16***  

Superoxide dismutase, c.u/mg protein 

C 1.30Ñ0.01 1.19Ñ0.02 1.11Ñ0.03 0.98Ñ0.03 1.01Ñ0.01 

E 1 1.32Ñ0.02 1.22Ñ0.03 1.13Ñ0.02 1.14Ñ0.02** 1.25Ñ0.03** 

E 2 1.30Ñ0.02 1.26Ñ0.01* 1.27Ñ0.03* 1.29Ñ0.04***  1.32Ñ0.02***  

 

The obtained data indicate that under the influence 

of Butaselmevit and Clozaverm A in the body of cows 

with experimental fasciolosis, there is a normalization 

of redox processes and reduces the level of LPO prod-

ucts and, consequently, the intoxication of the body. 

On the 21st day in the C group, the catalase activ-

ity was lower by ï 23.4% than in clinically healthy an-

imals (before infection). After treating cows with the 

drug ñClozaverm Aò, we note the normalization of en-

zyme activity in serum from 14 days of the test. On the 

21st day, the catalase activity of the E1 group increased 

by 25.5%, on the 28th day by 20.7% relative to the C 

group. 

The use of Butaselmevit in the E2 group of animals 

contributed to a faster increase in catalase activity from 

the 7th day. However, on 21 and 28 days, the activity 

of the studied enzyme fluctuated within physiological 

values.  

We also found that at the beginning and end of the 

experiment, the activity of superoxide dismutase 

ranged from 1.30Ñ0.01 ï 0.98Ñ0.03 c.u /mg protein. 

Clozaverm A and Butaselmevit effects in cows 

contributed to the activation of superoxide dismutase 

activity in their serum. On the 21st day, the enzyme 

activity in the E1 group increased by 16.3%, and in the 

E2 group ï by 31.6% relative to the C group. The 

highest activity of SOD was in the E2 group on the 28th 

day of the research, it was 1.32Ñ0.02 c.u /mg protein, 

which is 30.7% higher than the C group. 

 

Conclusions 

Fasciola inhibits the activity of enzymes of the an-

tioxidant defense system in the liver of hosts. A de-

crease in catalase activity indicated by 23.4%, superox-

ide dismutase by 24.6%, an increase in lipid hydroper-

oxides by 42.9%, and TBA products by 22.2%. 

Using Clozaverm A and Butaselmevit in cows 

with experimental fasciolosis improved the antioxidant 

status of their body. The growth of SOD accompanied 

it by 31.6% and, catalase by 30.1% and, suppression of 

lipid peroxidation by 31.5%, TBA-active products by 

18.1%. 
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MORPHOLOGICAL PARAMETERS OF DOGS' BLOOD, WITH EXPERIMENTAL INFESTATION 

WITH TOXOCARIASIS AND ñFENBENZYLò 

 

Abstract 

The study aimed to determine the effect of ñFenbenzylò on the morphological parameters of dogs' blood 

during experimental infestation with toxocariasis. The tests were performed on 18 dogs aged 2-4 months. It was 

found that with the use of fenbenzyl in infected dogs, the erythrocytes number and hemoglobin content on 25 and 

30 days of the trial ranged within physiological values. The drug ñFenbenzylò decreases the number of leukocytes 

within 10 days of the experiment. In the second group, the leukocyte number was more likely to decline compared 

with the control group. Such changes are due to the antiparasitic effect of the ñFenbenzylò and the cessation of 

Toxocara toxins on the bone marrow. Eosinophils, neutrophils, and monocytes were significantly reduced in all 

groups when "Fenbenzyl" was administered to animals compared to untreated infected dogs. The lymphocyte 

number of the experimental dogs probably increased from the 15th day of the trial. On 25 and 30 test days, the 

lymphocyte number grew to physiological values in dogs treated with ñFenbenzylò. In our opinion, this is due to 

the reduction of the immunosuppressive effect of Toxocara and hepatoprotective, immunostimulatory and antiox-

idant effects of milk thistle. 

 

Keywords: toxocariasis, dogs, ñFenbendazoleò, ñFenbenzylò, leukogram, milk thistle. 

 

Introduction  

Among the invasive diseases of dogs, the most 

common in our country and abroad are helminths of the 

digestive tract, among which the top place is 

toxocariasis ï nematode infestation of the order 

Ascaridata [1-3, 6, 24]. Infection of puppies mainly 

occurs in utero by transplacental transmission of larvae 

from mother to fetus in the second half of pregnancy or 

the first days of life with milk [7, 26]. The direct route 

of infection is by swallowing Toxocara eggs directly 

from the soil or contaminated soil. In the stomach or 

small intestine, larvae emerge from the eggs, similar to 

the larvae of A. suum in pigs [10, 11]. Through the in-

testinal mucosa, second-stage larvae enter the intestine 

and portal vein system venous vessels and enter the 

liver. Then into the inferior vena cava, right half of the 

heart, and pulmonary artery to the pulmonary capillar-

ies, where the second molt occurs. From pulmonary ca-

pillary vessels, larvae of the third stage actively reach 

bronchioles, bronchial tubes, and trachea. Then, with 

mucus, they get to an oral cavity and are swallowed 

with saliva. In the small intestine, there are two more 

molts. In 4-5 weeks after infection, the parasites reach 

sexual maturity. This migration path is mainly regis-

tered in puppies under five weeks [2, 8, 25]. 

In adult dogs (older than one year), the larvae do 

not fully develop. It stops in the larvae of the second 

stage. Some larvae, reaching the lungs, and penetrating 

the pulmonary vein, migrate through the heart into the 

great circle of blood circulation. The arterial system en-

ters various organs and tissues (lungs, liver, kidneys, 

muscles), where they incise, maintaining viability for 

many years. In the case of reduced resistance or 

changes in hormone levels (pregnancy, lactation), the 

larvae leave their habitats [9, 22]. 

For treating carnivorous animals with toxocariasis 

are widely used drugs based on fenbendazole [15, 16, 

20, 21]. They do not have sensitizing, carcinogenic, 

embryotoxic, mutagenic, teratogenic, and allergenic ef-

fects, do not irritate the skin and mucous membranes of 

animals and do not affect the course of pregnancy [18, 

21]. 

Scientists have established the stimulating effect 

of milk thistle on animals' antioxidant and immune sta-

tus under various negative factors [5, 17]. However, the 

complex application of milk thistle and fenbendazole 

on morphological and biochemical parameters of the 

blood of infected dogs is currently insufficiently cov-

ered in the scientific literature. 

The study aimed to determine the effect of 

"Fenbenzyl" on the morphological parameters of dogs' 

blood during experimental infestation with 

toxocariasis. 
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Material and methods of research 

The research was performed on 18 dogs, 2-4 

months of age. Three groups were formed of six ani-

mals each: control (C) and two experimental (E) 

groups. Puppies of all groups were experimentally in-

fected with toxocariasis at a dose of 5,000 invasive T. 

canis eggs per kg. The control group of dogs was as 

untreated. Puppies of the E1 group were fed the drug 

ñFenbendazoleò at 150 mg per 3 kg of animal weight 

once a day for three days in a single dose. Puppies of 

the E2 group were fed the drug ñFenbenzylò (TU U 

00492990-027: 2020 The drug ñFenbenzylò) [19] at a 

dose of 350 mg per 3 kg of animal weight once a day 

for three days. 

The drug ñFenbenzylò contains fenbendazole and 

milk thistle fruits. It was developed at the Department 

of Pharmacology and Toxicology and the Department 

of Parasitology and Ichthyopathology of S. Z. Gzhyt-

sky National University of Veterinary Medicine and 

Biotechnology Lviv. 

The erythrocyte and leukocyte numbers were 

counted on the Goryaev grid of the counting chamber 

according to the generally accepted method. The hemo-

globin level in the blood was determined by the cyan-

hemoglobin method using FEC-M by the method of G. 

V. Derviz and A.G. Vorobyov. Differential counting of 

leukocytes - microscopic examination of blood smears 

[23]. 

The analysis of research results was performed us-

ing the software package Statistica 6.0. The student's t-

test assessed the probability of differences. The results 

of the mean values were considered statistically signif-

icant at * - P <0.05, ** - P <0.01, *** - P <0.001 

(ANOVA). 

 

Results and discussion 

It was found that the number of erythrocytes in the 

blood of the C group decreased throughout the experi-

ment. On the 25 and 30 test days, we note a decline in 

the erythrocyte number relative to the initial values by 

33.8 and 38.5%. However, the number of erythrocytes 

in the E1 group increased slightly with the ñFen-

bendazoleò treatment. On the 20th day, the increase of 

this indicator by 15.2% compared to the indicators of 

the C group was set (Fig. 1).  

The use of ñFenbenzylò in infected dogs shows a 

more likely increase in the erythrocytes number com-

pared to the E1 group. In the E2 group was found a prob-

able growth in the erythrocytes number, starting from 

the 15th day of the research. According to the C group, 

this figure increased by 18.0%. The erythrocytes num-

ber in the blood of dogs treated with ñFenbenzylò con-

tinued to grow. On the 20th and 25th days, this indica-

tor raised by 30.4 and 44.2% compared with the C 

group. On the 30th day of the experiment, the erythro-

cytes number of the E1 group fluctuated within physio-

logical values. 

 

 
Fig. 1. The ñFenbendazoleò and ñFenbenzylò effect on the erythrocytes number in the blood of dogs infected 

with toxocariasis (ʄ Ñ m, n = 6) 

 

With the decrease in the erythrocyte number, a de-

crease in hemoglobin was found. On the 10th and 15th 

days, the hemoglobin level of the C group declined by 

15.6 and 19.8% compared with the initial values (Fig. 

2). The use of ñFenbendazoleò and ñFenbenzylò in in-

fected dogs showed a slight increase in the hemoglobin 

level on the 5th day. We noticed the rise in this indica-

tor of the E1 group by 9.9%, E2 group ï by 14.0% rela-

tive to the C group on the 10th day. The hemoglobin 

level was probably higher in the blood of dogs treated 

with the drug "Fenbencil" on the 20th day. During this 

experiment period, in the E2 group of dogs, the hemo-

globin level was 118.6 Ñ 0.85 g / l, while in the E1 and 

C, it was 105.9 Ñ 1.14 and 95.1 Ñ 0.57 g/l. The highest 

hemoglobin level was on the 25th day in the E2 com-

pared with the control group, which increased by 

34.2%. 
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Fig. 2. The ñFenbendazoleò and ñFenbenzylò effect on the hemoglobin level in the blood of dogs infected with 

toxocariasis (ʄ Ñ m, n = 6) 

 

In toxocariasis, invasion in dogs showed an in-

crease in the number of leukocytes, whereas, respec-

tively, the control group of dogs found an increase in 

the studied index to 15.4 Ñ 0.30 G/l. 

Analysis of the leukogram data of dogs infected 

with the toxocariasis pathogen showed that the ratio of 

certain classes of leukocytes changes significantly. For 

example, in the C group of dogs, eosinophils increased 

to 13.98 Ñ 2.44%. At the same time, at the beginning of 

the research, this figure was 5.31 Ñ 1.14% (Fig. 3). The 

growth in the eosinophils number in the blood of the C 

group of dogs is characteristic of parasitological dis-

eases. 

 

 
Fig. 3. The ñFenbendazoleò and ñFenbenzylò on the leukocytes number in the blood of dogs infected with 

toxocariasis (ʄ Ñ m, n = 6) 
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Fig. 4. The ñFenbendazoleò and ñFenbenzylò effect on the eosinophils number in the blood of dogs infected 

with toxocariasis (ʄ Ñ m, n = 6) 

 

After using fenbendazole in dogs of the E1 group, 

the eosinophils number in blood ranged from 7.83 Ñ 

1.98 - 5.63 Ñ 2.45%. The highest number of eosinophils 

in the blood of this group was on the 20th day of the 

test. Using ñFenbenzylò in infected dogs reduced the 

number of eosinophils in the E2 group throughout the 

research. Thus, on the 10th, 15th, and 20th days, this 

figure decreased by 2.34, 4.38, and 5.17%, compared 

with the C group of dogs. 

The ñFenbendazoleò and ñFenbenzylò effect on 

the number of neutrophils in the blood of dogs infected 

with the toxocariasis pathogen is shown in fig. 5. It was 

found that the percentage of Escherichia coli neutro-

phils in the blood of infected dogs increases. Thus, the 

number of rod neutrophils in the C group grew by 

2.27% compared to baseline. Drug use showed a prob-

able reduction in the indicator studied throughout the 

research. The number of rod neutrophils on the 15th 

day declined by 0.55% in the E1 group and 1.0% in the 

E2 group compared with the C group. On the 20th day, 

this indicator in the E2 group was 4.37 Ñ 0.86, signifi-

cantly lower than in the E1 group5.34 Ñ 0.75%. The 

lowest number of rod-shaped neutrophils was in dogs 

of the E2 group at 25 and 30 days of the experiment, 

compared with the control group; this figure decreased 

by 1.62 and 2.0%. 

 

 
Fig. 5. The ñFenbendazoleò and ñFenbenzylò effect on the number of rod neutrophils in the blood of dogs 

infected with toxocariasis (ʄ Ñ m, n = 6) 

 

Similar changes were found in determining the 

number of segmental neutrophils. They increased in an-

imals of the ʉ group to 62.13 Ñ 3.31% (Fig. 6). De-

creased segmental neutrophils in the blood of dogs of 

both experimental groups were found when prescribing 

"Fenbendazole" and "Fenbenzyl". However, when us-

ing the drug "Fenbenzyl" the number of segmental neu-

trophils declined slightly more than in animals of the E1 

group. On the 25th day, the number of segmental neu-

trophils in the E1 group was 58.34 Ñ 2.78%, while in the 

E2 group 57.56 Ñ 3.19%. 
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Fig. 6. The ñFenbendazoleò and ñFenbenzylò effect on the segmental neutrophils in the blood of dogs infected 

with toxocariasis (ʄ Ñ m, n = 6) 

 

With the development of toxocariasis in dogs, a 

decrease in lymphocytes was found. The lymphocyte 

number throughout the experiment decreased by 10.8 

days on the 10th day of the experiment. On the 15th day 

- by 10.49%, 20th day - by 13.39%, 25th day - by 16, 

58%, 30 days - by 19.18% relative to the C group (Fig. 

7). Reduces lymphocyte counts in sick animals indicate 

the development of secondary immunodeficiency. 

When ñFenbendazoleò and ñFenbenzylò were 

used in dogs of the experimental groups, it was found 

that the lymphocytes number was slightly higher than 

in the C group. Thus, with ñFenbendazoleò, on the 15th 

day, this number increased by 6.4%, while with the 

ñFenbenzylò - by 8.77% relative to the C group. On the 

20th and 25th day, we note the growth in this indicator 

in the E2 group, relative to the C group, increased by 

10.81 and 13.57%, respectively. 

 

 
Fig. 7. The ñFenbendazoleò and ñFenbenzylò effect on the lymphocytes number in the blood of dogs infected 

with toxocariasis (ʄ Ñ m, n = 6) 

 

Monocytes are part of the phagocytic system, 

which is involved in inflammatory processes. It was 

found that experimental toxocariasis in dogs increased 

their percentage in the blood to 6.59 Ñ 0.94%, while at 

the beginning of the trial, it was 4.35 Ñ 0.87%, respec-

tively (Fig. 8). The ñFenbendazoleò and ñFenbenzylò 

treatment shows that on the 10th day the monocyte 

number decreased by 0.45 and 0.8% relative to the C 

group. On the 15th day, this indicator of the E1 group 

was 4.98 Ñ 0.71%, while in the E2 - 4.56 Ñ 0.55%.  
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Fig. 8. The ñFenbendazoleò and ñFenbenzylò effect on the monocytes number in the blood of dogs infected with 

toxocariasis (ʄ Ñ m, n = 6) 

 

The lowest number of monocytes was found on 

the 25th research day in the E2 group compared to the 

C group; this indicator decreased by 1.81%. In the E1 

group, the number of monocytes in this period was 4.76 

Ñ 1.01%, while in the C group - 6.21 Ñ 0.97%. 

 

Conclusions 

The ñFenbendazoleò and ñFenbenzylò 

introduction to dogs affects the ʪormalization of 

hematological parameters. It is indicated by an increase 

in the erythrocytes number, hemoglobin levels, and a 

decrease in the leukocytes number in their blood. It is 

also worth noting the positive changes in the leukogram 

of infected dogs using ñFenbendazoleò and ñFen-

benzylò. Finally, it should be noted that the best effect 

of the combined use of the drug ñFenbenzylò is such 

active substances as ñFenbendazoleò and milk thistle. 
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PERSPECTIVE OF USINGTHE NATURAL DEZINFEKTANTS IN POULTRY INDUSTRYAGAINST 

OF ASPERGILOSIS 

 

ɸʥʦʪʘʮʽʷ. 

ɹʫʣʦ ʚʠʩʚʽʪʣʝʥʦ ʪʘ ʜʝʪʘʣʽʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʜʝʟʽʥʬʝ-

ʢʪʘʥʪʽʚ ʥʘʪʫʨʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʈʦʟʢʨʠʪʦ ʧʦʪʝʥʮʽʘʣ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟ ʦʛʣʷʜʫ ʥʘ ʜʠʥʘʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ 

ʽʥʪʝʨʝʩʫ ʜʦ ʝʢʦʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʽʚ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʤôʷʩʘ ʪʘ ʷʻʮʴ ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʽʣʴ-

ʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʪʠʮʽ. ʈʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʚʠʜʠ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʧʨʦʪʠʛʨʠʙʢʦʚʦʶ ʘʢ-

ʪʠʚʥʽʩʪʶ ʱʦʜʦ ʛʨʠʙʽʚ ʨʦʜʠʥʠ Aspergillus, ʪʘʢʠʭ ʷʢ ʨʦʤʘʰʢʘ ʣʽʢʘʨʩʴʢʘ (Matricaria ʩhamomilla), ʤʘʪʝʨʠʥʢʘ 

(Origanum hypericifolium), ʢʦʨʠʮʷ (Cinnamomum tamala), ʛʚʦʟʜʠʢʘ (Syzygiumaroma ticum) , ʛʽʙʽʩʢʫʩ (Hibiscus 

sabdariffa), ʯʦʨʥʠʡ ʢʤʠʥ (Nigellasativa), ʘ ʪʘʢʦʞ ʚʘʨʽʘʮʽʾ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʭ. 

Abstract 

The main advantages and prospects for the use of natural disinfectants of natural origin have been reviewed 

and detailed. The potential of their use in view of the dynamic development of interest in the eco-production of 

animal products, including meat and eggs of different species of farm poultry was disclosed. The main species of 

medicinal plants that have antifungal activity against fungi of the family Aspergillus, such as chamomile (Matri-

caria chamomilla), motherwort (Origanum hypericifolium), cinnamon (Cinnamomum tamala), clove (Syzygi-

umaroma ticum) , hibiscus (Hibiscus sabdariffa), black cumin (Nigellasativa), as well as variations in their use in 

different forms are reviewed. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʘʪʫʨʘʣʴʥʽ ʜʝʟʽʥʬʝʢʪʘʥʪʠ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʧʪʠʮʷ, ʝʢʦʚʠʨʦʙʥʠʮʪʚʦ. 

Key words: natural disinfectants, farm poultry, eco-production. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʧʪʘʭʽʚʥʠʮʪʚʦ  ̒ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʛʘʣʫ-

ʟʝʡ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ̔  ̒  ʚʘʞʣʠʚʦʶ ʝʢʦʥʦʤʽʯ-

ʥʦ ʁ ʣʘʥʢʦʶ, ʱʦ ʜʠʥʘʤʽʯʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ. ʊʦʤʫ 

ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ̒  ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ. ɼʦʪʨʠʤʘʥʥʷ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ, ʙʝʟʧʝʯʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʢʦʨʤʽʚ  ̒

ʢʣʶʯʦʚʦʶ ʣʘʥʢʦʶ ʜʣʷ ʮʽʻʾ ʛʘʣʫʟʽ. ʊʦʤʫ ʧʠʪʘʥʥʷ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʥʘʪʫʨʘʣʴʥʠʭ ʜʝʟʽʥʬʝʢʪʘʥʪʽʚ ʜʣʷ ʟʘʙʝʟ-

ʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʫ ʧʪʘʭʽʚʥʠʮʪʚʽ  ̒ʜʦ-

ʩʠʪʴ ʘʢʪʫʘʣʴʥʠʤ, ʘʜʞʝ ʨʦʟʚʠʪʦʢ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ ʧʦʪʨʝʙʫʻ ʧʦʰʫʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʝʬʝʢʪʠʚʥʠʭ ʪʘ ʜʦʩʪʫʧʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʧʽʜʚʠ-

ʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʘʣʫʟʽ. ʊʘʢ, ʟʛʽʜʥʦ ʟ ʜʘʥʠʤʠ 

ʥʽʤʝʮʴʢʦʛʦ çʊʦʚʘʨʠʩʪʚʘ ʛʽʛʽʻʥʠ  ̔ʤʽʢʨʦʙʽʦʣʦʛʽʾè, ʩʝ-

ʨʝʜʥʴʦʨʽʯʥʽ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʦʩʥʦʚʥʽ 

ʜʝʟʽʥʬʝʢʮʽʡʥʽ ʟʘʩʦʙʠ ʫ ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʫʪʠʭ 

ʢʨʘʾʥʘʭ ʜʦʩʷʛʘʶʪʴ 3%, ʘʩʦʨʪʠʤʝʥʪ ʾʭ ʱʦʨʽʯʥʦ ʨʦʟ-

ʰʠʨʶʻʪʴʩʷ ʡ ʦʥʦʚʣʶʻʪʴʩʷ [1]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ  ̒

ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʪʫʨʘʣʴ-

ʥʠʭ ʜʝʟʽʥʬʝʢʪʘʥʪʽʚ ʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʨʽʟ-

ʥʠʭ ʚʠʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʪʠʮʽ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʽ ʤʝʪʦʜʠ, ʩʪʘʪʠ-

ʩʪʠʯʥʠʡ ʤʝʪʦʜ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʩʠʥʪʝʟ, ʣʦʛʽʯʥʠʡ ʪʘ 

ʽʥʜʫʢʪʠʚʥʠʡ ʘʥʘʣʽʟ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʴʦʛʦʜʥʽ ʥʘʫ-

ʢʦʚʮʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʘʢʪʠʚʥʦʤʫ ʧʦʰʫʢʫ ʚʠʢʦʨʠ-

ʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʨʦʪʠʛʨʠʙʢʦʚʠʭ ʟʘʩʦʙʽʚ, ʩʝ-

ʨʝʜ ʷʢʠʭ ʚʝʣʠʢʫ ʨʦʣʴ ʤʦʞʫʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʨʦʩʣʠʥʥʽ 

ʧʨʝʧʘʨʘʪʠ [3]. ɼʝʟʽʥʬʝʢʪʘʥʪʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜ-

ʞʝʥʥʷ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ, ʪʘʢʠʭ ʷʢ ʥʘʪʫʨʘʣʴʥʽʩʪʴ, 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʪʦʢʩʠʯʥʦʩʪʽ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʙʽʯʥʠʭ 

ʜʽʡ, ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʜʦʜʘʪʢʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ 

ʧʨʠʨʦʜʥʠʭ ʘʜʘʧʪʦʛʝʥʽʚ, ʝʢʦʥʦʤʽʯʥʘ ʚʠʛʽʜʥʽʩʪʴ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʦʨʦʛʠʤʠ ʩʠʥʪʝʪʠʯʥʠʤʠ ʘʥʘʣʦʛʘʤʠ, 

ʘʜʞʝ ʩʠʨʦʚʠʥʘ ʜʣʷ ʪʘʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʻ ʚʽʜʥʦʩʥʦ ʜʦ-

ʩʪʫʧʥʦʶ ʪʘ ʤʘʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʦʩʦʙʣʠʚʦ ʫ ʥʝʚʝʣʠʢʠʭ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ. 

ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʮʝʡ ʥʘʧʨʷʤ ʘʢʪʠʚʥʦ ʨʦʟʚʠ-

ʚʘʻʪʴʩʷ ʫ ʟʚôʷʟʢʫ ʟ ʥʘʙʫʪʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ ʪʘʢʦʾ 

ʩʬʝʨʠ ʚʫʟʴʢʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨ-

ʩʪʚʘ, ʷʢ ʝʢʦʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʪʽʚ ʪʚʘʨʠʥʥʦʛʦ ʧʦ-

ʭʦʜʞʝʥʥʷ, ʜʝ ʦʩʦʙʣʠʚʦ ʮʽʥʫʻʪʴʩʷ ʥʘʪʫʨʘʣʴʥʽʩʪʴ 

ʢʦʨʤʽʚ ʪʘ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʥʘ ʫʩʽʭ 

ʣʘʥʢʘʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠ-

ʩʣʦʚʦʩʪʽ ʢʨʘʾʥ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʚʽʜʤʽʯʘʻʪʴʩʷ 

ʧʦʪʨʝʙʘ ʷʢ ʚ ʚʠʨʦʙʥʠʮʪʚʽ çʦʨʛʘʥʽʯʥʠʭè ʷʻʮʴ, ʪʘʢ ʽ 
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ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʘ ʨʠʥʢʫ ʜʽʻʪʠʯʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦ ʯʠ-

ʩʪʦʛʦ ʤôʷʩʘ ʜʦʤʘʰʥʴʦʾ ʧʪʠʮʽ ʨʽʟʥʠʭ ʚʠʜʽʚ. ɯ ʪʦʤʫ ʫ 

ʚʽʪʯʠʟʥʷʥʦʤʫ ʧʪʘʭʽʚʥʠʮʪʚʽ ʩʪʦʾʪʴ ʟʘʜʘʯʘ ʥʝ ʣʠʰʝ ʫ 

ʟʙʽʣʴʰʝʥʥʽ ʧʦʪʫʞʥʦʩʪʝʡ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʦʪʞʝ ʽ ʢʽʣʴ-

ʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ, ʘ ʡ ʧʝʨʰ ʟʘ ʚʩʝ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜ-

ʞʝʥʥʷ. ʊʦʤʫ ʢʦʞʥʦʛʦ ʨʦʢʫ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʩʫʯʘʩʥʦʤʫ ʨʠʥʢʫ ʟʨʦʩʪʘʻ, ʱʦ ʧʦʪʨʝ-

ʙʫʻ ʜʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʘ ʪʘʢʦʞ 

ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʽʟʥʠʭ ʘʩʧʝʢʪʘʭ. ʇʝʨ-

ʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʧʪʘʭʽʚʥʠʮʪʚʘ ʻ ʩʪʚʦʨʝʥʥʷ ʙʝʟʚʽʜʭʦʜʥʦʛʦ ʚʠʨʦʙ-

ʥʠʮʪʚʘ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʩʘʥʽʪʘʨʥʦ-ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʟʘʢʨʠʪʦʛʦ ʮʠʢʣʫ [2]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʦ ʧʨʠʨʦʜʥʠʭ ʜʝʟʽʥ-

ʬʝʢʪʘʥʪʽʚ ʤʠ ʤʦʞʝʤʦ ʚʽʜʥʝʩʪʠ ʨʽʟʥʽ ʥʘʩʪʦʾ ʪʘ ʚʽʜ-

ʚʘʨʠ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʘʥʪʠʙʘʢʪʝʨʽ-

ʘʣʴʥʠʤʠ, ʙʘʢʪʝʨʽʦʩʪʘʪʠʯʥʠʤʠ, ʘ ʪʘʢʦʞ ʧʨʦʪʠʛʨʠʙ-

ʢʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʇʨʝʧʘʨʘʪʠ, ʱʦ ʚʠʛʦʪʦʚʣʝʥʽ 

ʥʘ ʦʩʥʦʚʽ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʤʘʶʪʴ ʰʠʨʦʢʠʡ ʨʷʜ 

ʧʝʨʝʚʘʛ. ɼʦ ʥʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʧʦʨʽʚʥʷʥʦ ʤôʷʢʫ 

ʜʽʶ, ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʧʦʙʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʚʦʥʠ ʢʨʘʱʝ 

ʧʝʨʝʥʦʩʷʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʚʠʢʦʨʠʩ-

ʪʘʥʥʽ. 

ʈʽʟʥʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʤʽʩ-

ʪʷʪʴʩʷ ʚ ʨʷʜʽ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʚʦʣʦʜʽʶʪʴ ʧʨʦʪʠ-

ʚʦʛʨʠʙʢʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫ-

ʚʘʪʠʩʷ ʷʢ ʝʬʝʢʪʠʚʥʽ ʥʘʪʫʨʘʣʴʥʽ ʟʘʩʦʙʠ ʧʨʠ ʙʦʨʦʪʴʙʽ 

ʟ ʨʽʟʥʠʤʠ ʤʽʢʦʟʘʤʠ. ʋʩʽ ʚʦʥʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʰʠ-

ʨʦʢʠʡ ʩʧʝʢʪʨ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʧʨʠʛʥʽ-

ʯʝʥʥʷ ʨʦʩʪʫ ʩʘʤʠʭ ʢʦʣʦʥʽʡ ʛʨʠʙʽʚ ʜʦ ʝʬʝʢʪʫ ʽʥʛʽʙʽ-

ʮʽʾ ʪʦʢʩʠʥʽʚ, ʷʢʽ ʚʦʥʠ ʧʨʦʜʫʢʫʶʪʴ. ɿʦʢʨʝʤʘ, ʧʨʦʪʠ 

ʛʨʠʙʽʚ ʨʦʜʠʥʠ Aspergillus ʚʠʨʘʞʝʥʫ ʘʥʪʠʬʫʥʛʘʣʴʥʫ 

ʜʽʶ ʤʘʶʪʴ ʪʘʢʽ ʨʦʩʣʠʥʠ, ʷʢ ʨʦʤʘʰʢʘ ʣʽʢʘʨʩʴʢʘ 

(Matricaria ʩhamomilla), ʤʘʪʝʨʠʥʢʠ (Origanum hy-

pericifolium), ʢʦʨʠʮʽ (Cinnamomum tamala), ʛʚʦʟ-

ʜʠʢʠ (Syzygium aromaticum) , ʛʽʙʽʩʢʫʩʘ (Hibiscus 

sabdariffa), ʯʦʨʥʦʛʦ ʢʤʠʥʫ (Nigella sativa).  

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʨʽʜʢʽ ʣʽʢʘʨʩʴʢʽ ʬʦʨʤʠ ʥʘ-

ʙʫʣʠ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʝʪʝʨʠʥʘʨʥʽʡ ʤʝʜʠ-

ʮʠʥʽ ʷʢ ʟʨʫʯʥʠʡ ʪʘ ʝʬʝʢʪʠʚʥʠʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. 

ʅʘʩʪʦʾ ʪʘ ʚʽʜʚʘʨʠ ( Infusumet Decoctum) ï ʚʦʜʥʽ 

ʚʠʪʷʞʢʠ ʟ ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʘʙʦ ʚʦʜʥʽ 

ʨʦʟʯʠʥʠ ʝʢʩʪʨʘʢʪʽʚ-ʢʦʥʮʝʥʪʨʘʪʽʚ[4] .  

ɺʦʥʠ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʥʽ ʩʢʣʘʜʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʥʽ 

ʜʦʨʦʛʠʭ ʘʙʦ ʜʝʬʽʮʠʪʥʠʭ ʝʢʩʪʨʘʛʝʥʪʽʚ. ɼʘʥʽ ʦʙʩʪʘ-

ʚʠʥʠ ʻ ʧʨʠʯʠʥʦʶ ʪʦʛʦ, ʱʦ ʮʽ ʣʽʢʘʨʩʴʢʽ ʬʦʨʤʠ, ʱʦ 

ʟôʷʚʠʣʠʩʷ ʱʝ ʜʦ ɻʘʣʝʥʘ, ʜʦ ʮʠʭ ʧʽʨ ʟʙʝʨʝʛʣʠ ʩʚʦʻ 

ʟʥʘʯʝʥʥʷ [5]. 

ʉʝʨʝʜ ʧʝʨʝʚʘʛ ʮʽʻʾ ʬʦʨʤʠ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʜʽʾ ʙʽʦʣʦʛʽ-

ʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʢʦʥʢʨʝʪʥʽʡ 

ʨʦʩʣʠʥʥʽʡ ʩʠʨʦʚʠʥʽ; ʰʚʠʜʢʘ ʟʘʩʚʦʶʚʘʥʽʩʪʴ; ʤʦ-

ʞʫʪʴ ʧʨʠʟʥʘʯʘʪʠʩʷ ʷʢ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ, ʪʘʢ ʽ ʜʣʷ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ; ʧʨʦʩʪʦʪʘ ʧʨʠʛʦʪʫ-

ʚʘʥʥʷ; ʧʨʦʣʦʥʛʦʚʘʥʽʩʪʴ ʜʽʾ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ; ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʙʽʯʥʠʭ ʝʬʝʢ-

ʪʽʚ, ʷʢʽ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʭʽʤʽ-

ʯʥʠʭ ʨʝʯʦʚʠʥ; ʜʦʩʪʫʧʥʽʩʪʴ, ʘʜʞʝ ʥʝ ʚʩʽ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʨʦʩʣʠʥʥʽʡ ʩʠʨʦ-

ʚʠʥʽ, ʤʦʞʥʘ ʩʠʥʪʝʟʫʚʘʪʠ. 

ɺʠʩʥʦʚʢʠ. ʇʝʨʩʧʝʢʪʠʚʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦ-

ʜʥʠʭ ʜʝʟʽʥʬʝʢʪʘʥʪʽʚ ʤʘʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʫ ʧʪʘʭʽʚ-

ʥʠʮʪʚʽ. ɸʜʞʝ ʪʘʢʽ ʤʝʪʦʜʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʙʦʨʦʪʴʙʠ 

ʟ ʛʨʠʙʘʤʠ ʨʦʜʠʥʠ Aspergillus ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʟʘ-

ʩʦʙʠ, ʱʦ ʤʘʶʪʴ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʦʣʦ-

ʜʽʶʪʴ ʨʷʜʦʤ ʧʝʨʝʚʘʛ: ʥʘʪʫʨʘʣʴʥʝ ʧʦʭʦʜʞʝʥʥʷ, ʚʽʜ-

ʩʫʪʥʽʩʪʴ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʪʘ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ, 

ʝʢʦʥʦʤʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ ʩʠʨʦʚʠʥʠ. ʇʦ-

ʰʫʢʠ, ʚʠʚʯʝʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʦʾ ʪʝʤʠ ʻ ʧʝʨʩ-

ʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʫ ʟʚôʷʟʢʫ ʟ ʧʦʰʠʨʝʥʥʷʤ ʪʘ-

ʢʦʾ ʥʦʚʦʾ ʛʘʣʫʟʽ ʧʪʘʭʽʚʥʠʮʪʚʦ ʷʢ ʝʢʦʚʠʨʦʙʥʠʮʪʚʦ. 
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ɸʥʦʪʘʮʽʷ.  
ʋ ʩʪʘʪʪʽ ʫʪʦʯʥʝʥʦ ʥʘʧʨʷʤʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫʣʶ-

ʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʟʘʢʦʥʦʜʘʚʯʦʛʦ ʟʘʙʝʟ-

ʧʝʯʝʥʥʷ ʤʦʜʝʨʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʧʨʦʬʝʩʽʡʥʽʡ ʦʩʚʽʪʠ. ɿôʷʩʦʚʘʥʦ ʥʘʷʚʥʽ ʧʨʘʚʦʚʽ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʘʢʦʥʦ-

ʜʘʚʩʪʚʘ ʧʨʦ ʧʨʦʬʝʩʽʡʥʫ ʦʩʚʽʪʠ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʩʫʯʘʩʥʦʛʦ ʛʘʣʫʟʝʚʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. ʆʙˇʨʫʥʪʦʚʘʥʘ ʥʝʦʙ-

ʭʽʜʥʽʩʪʴ ʚʨʝʛʫʣʶʚʘʥʥʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʱʦʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ. ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ 

ʧʨʦʮʝʩʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) 

ʦʩʚʽʪʠ. 

Abstract.  
The article clarifies the directions of improving the organizational and legal mechanism of state regulation 

of professional (vocational) education. The current state of legislative support of modernization processes in vo-

cational education is described. The existing legal discrepancies between the legislation on vocational education 

and the general modern sectoral legislation have been clarified. The requirement of regulation of normative-legal 

acts on vocational education is substantiated. The basic requirements to the process of modernization of the or-

ganizational and legal mechanism of regulation of professional (vocational) education are determined. 
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ʇʦʯʘʪʦʢ ʨʝʬʦʨʤ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ 

ʙʫʚ ʟʫʤʦʚʣʝʥʠʡ ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦ-

ʪʨʝʙʠ ʚʽʪʯʠʟʥʷʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ ʷʢʽʩʥʠʤʠ ʢʘʜʨʘʤʠ. 

ʈʦʙʦʪʦʜʘʚʮʽ ʚʠʷʚʠʣʠ ʛʦʪʦʚʥʽʩʪʴ ʧʣʘʪʠʪʠ ʢʚʘʣʽʬʽʢʦ-

ʚʘʥʠʤ ʨʦʙʽʪʥʠʢʘʤ ʛʽʜʥʫ ʟʘʨʦʙʽʪʥʫ ʧʣʘʪʫ, ʩʪʚʦ-

ʨʶʚʘʪʠ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʙʦʪʠ ʪʘ ʟʘʙʝʟʧʝʯʫ-

ʚʘʪʠ ʩʫʯʘʩʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ.  

ʇʨʦʪʝ ʱʝ ʜʦ ʧʦʯʘʪʢʫ ʚʽʡʥʠ ʚ ʋʢʨʘʾʥʽ ʽʤʽʜʞ ʪʘ 

ʩʪʝʨʝʦʪʠʧʠ ʱʦʜʦ ʚʠʧʫʩʢʥʠʢʽʚ ʟ ʧʨʦʬʝʩʽʡʥʦʶ 

ʦʩʚʽʪʦʶ ʯʘʩʪʦ ʥʽʚʝʣʶʚʘʣʠ ʚʩʽ ʧʝʨʝʚʘʛʠ ʧʨʦʬʝʩʽʡʥʦʾ 

(ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ). ɹʘʛʘʪʦ ʭʪʦ ʩʧʨʠʡʤʘʚ 

ʧʨʦʬʪʝʭʦʩʚʽʪʫ, ʰʚʠʜʰʝ, ʷʢ ʤʦʞʣʠʚʽʩʪʴ çʚʽʜʩʠʜʽʪʠè 

ʥʘʚʯʘʥʥʷ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥ ̫ 9-ʛʦ ʢʣʘʩʫ ɿɿʉʆ, ʷʢ 

ʱʦʩʴ ʜʣʷ ʫʯʥʽʚ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛ-

ʥʝʥʴ  ̔ʷʢʽ ʤʘʶʪʴ ʩʫʤʥʽʚʥʽ ʰʘʥʩʠ ʚʩʪʫʧʠʪʠ ʜʦ ɿɺʆ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʜʦʙʫʚʘʯʽʚ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-

ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ ʟʘ ʨʦʢʠ ʥʝʟʘʣʝʞʥʦʩʪʽ ʋʢʨʘʾʥʠ ʧʦ-

ʤʝʥʰʘʣʦ ʧʨʠʙʣʠʟʥʦ ʫ 2,5 ʨʘʟʠ. ʂʨʽʤ ʪʦʛʦ, ʩʝʨʝʜ ʧʦ-

ʪʝʥʮʽʡʥʠʭ ʟʜʦʙʫʚʘʯʽʚ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-

ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ ʽʩʥʫʚʘʣʦ ʫʷʚʣʝʥʥʷ, ʱʦ ʚʠʧʫʩʢʥʠ-

ʢʘʤ ʟʘʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʚʘʞʢʦ ʚʣʘʰʪʫʚʘ-

ʪʠʩʷ ʥʘ ʨʦʙʦʪʫ. ʅʘʪʦʤʽʩʪʴ, ʟʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ɼʝʨʞʘʚ-

ʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ, ʥʘʡʚʘʞʯʝ ʧʨʘʮʝʚʣʘʰʪʫʚʘ-

ʪʠʩʷ ʣʶʜʷʤ ʽʟ ʚʠʱʦʶ ʦʩʚʽʪʦʶ ʶʨʠʩʪʘ, ʤʝʥʝʜʞʝʨʘ, 

ʝʢʦʥʦʤʽʩʪʘ ʯʠ ʙʫʭʛʘʣʪʝʨʘ, ʘ ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʚʘ-

ʢʘʥʩʽʡ ʥʘ ʩʘʡʪʘʭ ʧʦʰʫʢʫ ʨʦʙʦʪʠ ʟʘʟʚʠʯʘʡ ï ʮʝ çʪʝʭ-

ʥʽʯʥʽè ʨʦʙʽʪʥʠʯʽ ʧʨʦʬʝʩʽʾ, ʷʢ-ʪʦ ʩʣʶʩʘʨʽ ʯʠ ʟʚʘ-

ʨʶʚʘʣʴʥʠʢʠ. 

ʂʨʽʤ ʪʦʛʦ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʪʝʭʥʽʢʘ ʚ ʯʘʩʪʠʥʽ ʟʘ-

ʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʟʘʣʠʰʘʣʘʩʷ ʟʘʩʪʘʨʽʣʦʶ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʟʜʦʙʫʚʘʯʽ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦ-

ʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ) ʥʝ ʤʘʣʠ ʤʦʞʣʠʚʦʩʪʽ ʥʘʚ-

ʯʘʪʠʩʷ ʥʘ ʷʢʽʩʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ, ʷʢʠʤ ʚʦʥʠ ʙʫʜʫʪʴ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ʉʝʨʝʜ ʧʨʦʙʣʝʤ ʩʣʽʜ 

ʪʘʢʦʞ ʚʽʜʤʽʪʠʪʠ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ̫ ʢʘ ʥʝ ̒  ʢʦʥʢʫʨʝʥʪʥʦʶ ʥ ̔

ʧʦʨʽʚʥʷʥʦ ʟ ʨʽʚʥʝʤ ʦʧʣʘʪʠ ʧʨʘʮʽ ʚ ʢʨʘʾʥʽ, ʥ ̔

ʧʦʨʽʚʥʷʥʦ ʟ ʟʘʨʧʣʘʪʘʤʠ ʢʦʣʝʛ ʫ ɭʚʨʦʧʽ. ʑʦʜʦ ʧʨʦ-

ʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ 

ɿʇ(ʇʊ)ʆ, ʪʦ ʱʝ ʜʦ ʚʽʡʥʠ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ 

ʧʨʦ ʪʝ, ʱʦ ʧʦʯʥʫʪʴ ʧʨʘʮʶʚʘʪʠ ʪʘʢ ʟʚʘʥʽ 
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ʢʚʘʣʽʬʽʢʘʮʽʡʥʽ ʮʝʥʪʨʠ, ʜʝ ʣʁ ʜʠʥʘ, ʢʦʪʨʘ ʧʨʦʡʰʣʘ 

ʦʥʣʘʡʥ-ʢʫʨʩʠ, ʟʤʦʞʝ ʧʽʜʪʚʝʨʜʠʪʠ ʩʚʦʾ ʧʨʦʬʝʩʽʡʥʽ 

ʥʘʚʠʯʢʠ ʪʘ ʦʪʨʠʤʘʪʠ ʩʝʨʪʠʬʽʢʘʪ ʽʟ ʜʦʟʚʦʣʦʤ ʥʘ ʨʦ-

ʙʦʪʫ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʭʦʜʠʪʠ ʧʦʚʥʠʡ ʢʫʨʩ ʥʘʚ-

ʯʘʥʥʷ. ʆʜʥʘʢ ʯʽʪʢʦʾ ʩʠʩʪʝʤʠ ʚʠʟʥʘʥʥʷ ʪʘʢʦʾ ʦʩʚʽʪʠ 

ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʪʘʢ ʽ ʥʝ ʙʫʣʦ ʨʦ-

ʟʨʦʙʣʝʥʦ. 

ʆʪʞʝ, ʦʩʥʦʚʥʽ ʥʝʚʠʨʽʰʝʥʽ ʧʨʦʙʣʝʤʠ ʫ ʧʨʦ-

ʬʝʩʽʡʥʽʡ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʽʡ) ʦʩʚʽʪʽ, ʟ ʷʢʠʤʠ 

ʋʢʨʘʾʥʘ ʧʽʜʽʡʰʣʘ ʜʦ ʚʽʡʥʠ  ̔ʷʢʽ ʚʩʝ ʱʝ ʧʦʪʨʝʙʫʶʪʴ 

ʚʠʨʽʰʝʥʥʷ ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ, ʤʦʞʥʘ ʟʚʝʩʪʠ ʜʦ 

ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ: 

1. ʅʝʚʠʧʨʘʚʜʘʥʦ ʥʠʟʴʢʠʡ ʧʨʝʩʪʠʞ ʧʨʦ-

ʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ  ̔ʩʪʝʨʝʦʪʠʧʥʝ ʩʪʘʚʣʝʥʥʷ, ʚʽʜʪʘʢ ï 

ʥʝʜʦʩʪʘʪʥʽʡ ʧʦʧʠʪ ʩʝʨʝʜ ʘʙʽʪʫʨʽʻʥʪʽʚ.  

2. ʇʦʚʽʣʴʥʝ ʦʥʦʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ 

ʙʘʟʠ ʪʘ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʦʧʣʘʪʠ ʧʨʘʮʽ ʧʝʜʘ-

ʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ɿʇ(ʇʊ)ʆ. 

3. ɺʽʜʩʫʪʥʽʩʪ ɹ ʯʽʪʢʦʾ ʩʠʩʪʝʤʠ ʚʠʟʥʘʥʥʷ ʥʝ-

ʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ 

ɿʇ(ʇʊ)ʆ.  

ʆʪʞʝ, ʨʦʟʧʦʯʘʪʝ ʚ ʜʦʚʦʻʥʥʠʡ ʧʝʨʽʦʜ ʨʝʬʦʨ-

ʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ 

ʚ ʋʢʨʘʾʥʽ ʧʝʨʝʜʙʘʯʘʣʦ ʤʘʩʰʪʘʙʥʝ çʧʝʨʝʟʘʚʘʥʪʘ-

ʞʝʥʥʷè ʩʠʩʪʝʤʠ ʰʣʷʭʦʤ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽʥʬʨʘʩʪʨʫʢ-

ʪʫʨʠ ʪʘ ʟʤʽʥʠ ʩʪʘʥʜʘʨʪʽʚ ʦʩʚʽʪʠ ʡ ʥʘʚʯʘʥʥʷʤ ʧʝʜʘ-

ʛʦʛʽʚ ɿʇ(ʇʊ)ʆ. 

ɺ ʢʦʥʮʝʧʮʽʾ ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʫ 

ʩʬʝʨʽ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʘ ʧʨʦʬʝʩʽʡʥʘ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʘ) 

ʦʩʚʽʪʘè ʥʘ ʧʝʨʽʦʜ ʜʦ 2027 ʨʦʢʫ, ʟʘʪʚʝʨʜʞʝʥʦʾ ʈʦʟʧʦ-

ʨʷʜʞʝʥʥʷʤ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 12 ʯʝʨ-

ʚʥʷ 2019 ʨ. ˉ 419-ʨ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʩʠʩʪʝʤʘ ʧʨʦʬʝ-

ʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ ʩʧʨʦʤʦʞʥʘ ʜʦ 

ʨʝʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ: 

- ʽʩʥʫʻ ʟʘʢʦʥʦʜʘʚʯʝ ʧʽʜˇʨʫʥʪʷ ï ɿʘʢʦʥ ʋʢʨʘ-

ʾʥʠ çʇʨʦ ʦʩʚʽʪʫè, ʂʦʥʮʝʧʮʽʷ ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ 

ʧʦʣʽʪʠʢʠ ʫ ʩʬʝʨʽ ʨʝʬʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ çʅʦʚʘ ʫʢʨʘʾʥʩʴʢʘ ʰʢʦʣʘè ʥʘ ʧʝʨʽʦʜ ʜʦ 2029 

ʨʦʢʫ, ʩʭʚʘʣʝʥʘ ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ 

ʋʢʨʘʾʥʠ ʚʽʜ 14 ʛʨʫʜʥʷ 2016 ʨ. ˉ 988, ʪʘ ʂʦʥʮʝʧʮʽʷ 

ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟʘ ʜʫʘʣʴʥʦʶ ʬʦʨʤʦʶ ʟʜʦʙʫʪʪʷ 

ʦʩʚʽʪʠ, ʩʭʚʘʣʝʥʘ ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪ-

ʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 19 ʣʶʪʦʛʦ 2018 ʨ. ˉ 660; 

- ʂʘʙʽʥʝʪ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ, ɭʚʨʦʧʝʡʩʴʢʠʡ 
ʉʦʶʟ, ʤʽʞʥʘʨʦʜʥʽ ʫʩʪʘʥʦʚʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ, ʦʢʨʝʤʽ 

ʤʽʩʮʝʚʽ ʦʨʛʘʥʠ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, ʦʨʛʘʥʠ ʤʽʩʮʝʚʦʛʦ 

ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʪʘ ʨʦʙʦʪʦʜʘʚʮʽ ʚʠʷʚʣʷʶʪʴ ʟʘʮʽʢʘʚ-

ʣʝʥʽʩʪʴ ʱʦʜʦ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʬʝʨʠ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦ-

ʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ; 

- ʯʘʩʪʠʥʘ ʟʘʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-

ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ ʜʠʥʘʤʽʯʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʪʘ ʧʨʘʛ-

ʥʫʪʴ ʜʦ ʟʤʽʥ; 

- ʨʝʬʦʨʤʘ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯ-

ʥʦʾ) ʦʩʚʽʪʠ ʩʧʨʠʷʪʠʤʝ ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʽ ʟʨʦ-

ʩʪʘʥʥʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʋʢʨʘʾʥʠ. 

ʈʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ 

ʚʽʜ 29 ʢʚʽʪʥʷ 2020 ʨ. ˉ 508-ʨ ʟʘʪʚʝʨʜʞʝʥʦ ʇʣʘʥ ʟʘ-

ʭʦʜʽʚ ʥʘ 2020-2027 ʨʦʢʠ ʽʟ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʂʦʥʮʝʧ-

ʮʽʾ ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʫ ʩʬʝʨʽ ʧʨʦʬʝʩʽʡ-

ʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ çʉʫʯʘʩʥʘ ʧʨʦʬʝ-

ʩʽʡʥʘ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʘ) ʦʩʚʽʪʘè ʥʘ ʧʝʨʽʦʜ ʜʦ 

2027 ʨʦʢʫ. 

21 ʛʨʫʜʥʷ 2020 ʨʦʮʽ ʂʦʣʝʛʽʷ ʄʆʅ ʋʢʨʘʾʥʠ 

ʩʭʚʘʣʠʣʘ ʉʪʨʘʪʝʛʽʶ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦ-

ʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2023 ʨʦʢʫ. 

ɺʦʥʘ ʧʝʨʝʜʙʘʯʘʻ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ 

ʛʘʣʫʟʽ: 

- ʧʦʙʫʜʦʚʫ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 
ʪʘ ʬʽʥʘʥʩʫʚʘʥʥʷ;  

- ʧʦʢʨʘʱʝʥʥʷ ʟʤʽʩʪʫ ʪʘ ʷʢʦʩʪʽ ʧʨʦʬʝʩʽʡʥʦʾ 

ʦʩʚʽʪʠ; 

- ʨʦʟʚʠʪʦʢ ʜʝʨʞʘʚʥʦ-ʧʨʠʚʘʪʥʦʛʦ ʧʘʨʪʥʝʨ-

ʩʪʚʘ; 

- ʧʦʧʫʣʷʨʠʟʘʮʽʶ ʩʬʝʨʠ. 

ʉʪʨʘʪʝʛʽʷ ʚʠʟʥʘʯʘʻ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʧʨʦ-

ʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ, ʮʽʣʽ ʪʘ ʟʘʚ-

ʜʘʥʥʷ. ʋ ʧʣʘʥʘʭ: ʧʦʩʠʣʝʥʥʷ ʘʚʪʦʥʦʤʽʾ ʟʘʢʣʘʜʽʚ 

ʦʩʚʽʪʠ, ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚ-

ʣʽʥʥʷ ʦʩʚʽʪʦʶ (EMIS), ʧʨʦʜʦʚʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʥʷ 

ʩʪʘʥʜʘʨʪʽʚ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ ʥʘ ʢʦʤʧʝ-

ʪʝʥʪʥʽʩʥʽʡ ʦʩʥʦʚʽ ʪʦʱʦ. 

ʂʨʽʤ ʮʴʦʛʦ, ʚ ʉʪʨʘʪʝʛʽʾ ʟʘʢʣʘʜʝʥʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ 

ʤʘʶʪʴ ʧʦʩʠʣʠʪʠ ʩʧʽʚʧʨʘʮʶ ʙʽʟʥʝʩʫ ʪʘ ɿʇ(ʇʊʆ) ʯʝ-

ʨʝʟ ʪʘʢʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢ ʜʫʘʣʴʥʘ ʬʦʨʤʠ ʦʩʚʽʪʠ, 

ʩʧʽʣʴʥʝ ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʪʘ ʚʧʨʦ-

ʚʘʜʞʝʥʥʷ ʧʦʜʘʪʢʦʚʠʭ ʧʽʣʴʛ, ʽʥʰʠʭ ʝʢʦʥʦʤʽʯʥʠʭ 

ʩʪʠʤʫʣʽʚ ʜʣʷ ʨʦʙʦʪʦʜʘʚʮʽʚ. ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʟʘ-

ʚʜʘʥʥʷʤ ʜʣʷ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦ-

ʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ ʻ ʧʦʧʫʣʷʨʠʟʘʮʽʷ ʛʘʣʫʟʽ. 

ɺʦʥʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʟʘʢʣʘʜʘʤ ʧʦ-

ʙʫʜʫʚʘʪʠ ʩʠʣʴʥʠʡ ʽʤʽʜʞ ʪʘ ʟʤʽʥʠʪʠ ʩʪʘʚʣʝʥʥʷ 

ʫʢʨʘʾʥʮʽʚ ʜʦ ʚʩʪʫʧʥʠʢʽʚ, ʷʢʽ ʦʙʠʨʘʶʪʴ ʨʦʙʽʪʥʠʯʽ 

ʧʨʦʬʝʩʽʾ. 

ʋ ʜʦʢʫʤʝʥʪʽ ʉʪʨʘʪʝʛʽʾ ʧʨʦʧʠʩʘʥʽ ʯʽʪʢʽ ʧʦʢʘʟ-

ʥʠʢʠ ʚʠʢʦʥʘʥʥʷ ʮʽʣʝʡ. ɯʜʝʾ, ʟʘʢʣʘʜʝʥʽ ʚ ʉʪʨʘʪʝʛʽʾ, 

ʜʝʪʘʣʽʟʫʶʪʴ ʟʘʚʜʘʥʥʷ ʂʦʥʮʝʧʮʽʾ ʨʝʬʦʨʤʠ çʉʫʯʘʩʥʘ 

ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʘ ʦʩʚʽʪʘè ʥʘ ʧʝʨʽʦʜ ʜʦ 2027 

ʨʦʢʫ. 

ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʚʽʜ 30 ʙʝʨʝʟʥʷ 

2021 ʨʦʢʫ ˉ 130/2021 çʇʨʦ ʧʨʽʦʨʠʪʝʪʥʽ ʟʘʭʦʜʠ 

ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) 

ʦʩʚʽʪʠè ʟʘʪʚʝʨʜʞʝʥʦ ʇʦʣʦʞʝʥʥʷ ʧʨʦ ʈʘʜʫ ʟ ʧʠʪʘʥʴ 

ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) 

ʦʩʚʽʪʠ. ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʈʘʜʠ ʻ: 

- ʤʦʥʽʪʦʨʠʥʛ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦ-

ʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝ-

ʘʣʽʟʘʮʽʾ ʧʨʘʚʘ ʛʨʦʤʘʜʷʥ ʥʘ ʷʢʽʩʥʫ ʪʘ ʜʦʩʪʫʧʥʫ ʧʨʦ-

ʬʝʩʽʡʥʫ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʫ) ʦʩʚʽʪʫ; 

- ʘʥʘʣʽʟ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ ʫ ʩʬʝʨʽ ʧʨʦ-

ʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ, ʧʽʜʛʦʪʦʚʢʘ 

ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ ʡʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ; 

- ʚʠʚʯʝʥʥʷ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʧʨʘʮʽ  ̔

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ ʪʘ ʰʣʷʭʽʚ 

ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) 

ʦʩʚʽʪʠ; 

- ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ ʩʬʝʨʽ 

ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ, ʥʝʦʙ-

ʭʽʜʥʠʭ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʘ ʫʩʧʽʰʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʨʝ-

ʘʣʽʟʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ; 

- ʦʧʨʘʮʶʚʘʥʥʷ ʧʠʪʘʥʴ ʱʦʜʦ ʧʦʩʠʣʝʥʥʷ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʟʘʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-

ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝ-

ʭʘʥʽʟʤʽʚ ʾʭ ʬʽʥʘʥʩʫʚʘʥʥʷ; 
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- ʩʧʨʠʷʥʥʷ ʚʟʘʻʤʦʜʽʾ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʾ 

ʚʣʘʜʠ ʪʘ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, 

ʧʽʜʧʨʠʻʤʩʪʚ, ʫʩʪʘʥʦʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ, ʟʘʢʣʘʜʽʚ ʧʨʦ-

ʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ ʟ ʧʠʪʘʥʴ ʨʦ-

ʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ, ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʘʚʘ ʛʨʦʤʘʜʷʥ ʥʘ ʷʢʽʩʥʫ ʪʘ ʜʦ-

ʩʪʫʧʥʫ ʧʨʦʬʝʩʽʡʥʫ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʫ) ʦʩʚʽʪʫ, 

ʜʦʜʝʨʞʘʥʥʷ ʧʨʘʚ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ɿʤʽʥʘ ʘʢʮʝʥʪʽʚ ʥʘ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ ʘʢʪʫʘʣʽʟʫʚʘʣʘ ʟʥʘʯʫ-

ʱʽʩʪʴ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʧʽʜʛʦ-

ʪʦʚʢʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʨʦʙʽʪʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʢʦʤʧʝ-

ʪʝʥʪʥʽʩʥʦʛʦ. ʂʦʥʮʝʧʮʽʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ 

ʚ ʦʩʚʽʪʽ, ʚ ʪ. ʯ. ʫ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥj], ʩʧʨʷʤʦʚʘʥʘ 

ʥʘ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʧʨʦʬʝʩʽʦʥʘʣʘ ʟ ʧʦʟʠʪʠʚ-

ʥʠʤ ʩʚʽʪʦʛʣʷʜʦʤ, ʮʽʥʥʽʩʥʠʤʠ ʦʨʽʻʥʪʘʮʽʷʤʠ, 

ʟʜʘʪʥʽʩʪʶ ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ, 

ʥʦʚʠʭ ʽ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʞʠʪʪʻʚʠʭ ʽ ʧʨʦʬʝʩʽʡʥʠʭ 

ʩʠʪʫʘʮʽʡ. ʂʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʻ ʚʘʞʣʠʚʠʤ ʢʦʥ-

ʮʝʧʪʫʘʣʴʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʦʾ ʩʠʩʪʝʤʠ 

ʧʨʠʥʮʠʧʽʚ ʚʠʟʥʘʯʝʥʥʷ ʮʽʣʝʡ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ 

ʦʩʚʽʪʠ, ʚʽʜʙʦʨʫ ʽ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴ-

ʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʡ 

ʦʮʽʥʶʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʤʝʪʦʶ ʜʦʩʷʛ-

ʥʝʥʥʷ ʤʘʡʙʫʪʥʽʤʠ ʨʦʙʽʪʥʠʢʘʤʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʟʥʘʥʴ, ʜʦʩʚʽʜʫ, ʦʙʽʟʥʘʥʦʩʪʽ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦ-

ʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺʽʜʪʘʢ, ʧʽʜ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʤ 

ʧʽʜʭʦʜʦʤ ʥʝʦʙʭʽʜʥʦ ʨʦʟʫʤʽʪʠ ʤʝʪʦʜ ʤʦʜʝʣʶʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ, ʾʭ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʥʦʨʤ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʨʦʙʽʪʥʠʢʽʚ [15]. 

ʈʦʟʨʦʙʣʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʝ-

ʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʚʯʘʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʽ 

ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʠʤ ʝʪʘʧʦʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝ-

ʥʠʭ ʮʽʣʝʡ ʽ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ ʘʚʪʦʥʦʤʽʾ ʟʘ-

ʢʣʘʜʦʤ ʦʩʚʽʪʠ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʢʦʥʮʝʧʮʽʡ ʽ ʧʨʦʛʨʘʤ 

ʨʦʟʚʠʪʢʫ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʚʠʟʥʘʯʝʥʦ ʥʦʚʠʤʠ ʥʦʨʤʘ-

ʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʚ ʛʘʣʫʟʽ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ ɿʘ-

ʢʦʥʦʤ ʋʢʨʘʾʥʠ ʧʨʦ ʦʩʚʽʪʫ (ʩʪ. 6, ʧ. 1; ʩʪ. 41, ʧ. 3; ʩʪ. 

54, ʧ. 2; ʩʪ. 38, ʧ.4). 

ɿ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʩʪʘʥʜʘʨʪʽʚ ʧʨʦ-

ʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ ʟʘ ʢʦʤʧʝ-

ʪʝʥʪʥʽʩʥʠʤ ʧʽʜʭʦʜʦʤ, ʥʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ 

ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ˉ 216 ʚʽʜ 17 ʣʶʪʦʛʦ 2022 ʨ. ʟʘʪʚʝʨ-

ʜʞʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. 

ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 20 

ʞʦʚʪʥʷ 2021 ʨ. ˉ 1077 ʟʘʪʚʝʨʜʞʝʥʦ ɼʝʨʞʘʚʥʠʡ 

ʩʪʘʥʜʘʨʪ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) 

ʦʩʚʽʪʠ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʚʠʤʦʛʠ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚ-

ʯʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷ, 

ʦʙʦʚôʷʟʢʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʟʤʽʩʪʫ ʧʨʦʬʝʩʽʡʥʦʾ 

(ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ, ʦʩʚʽʪʥʴʦʛʦ ʨʽʚʥʷ 

ʚʩʪʫʧʥʠʢʽʚ, ʨʽʚʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʠʧʫʩʢʥʠʢʘ ʟʘʢʣʘʜʫ 

ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ, ʟʘʛʘʣʴ-

ʥʦʛʦ ʦʙʩʷʛʫ ʥʘʚʯʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʝʨʝʣʽʢʫ 

ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ. ɼʝʨʞʘʚʥʠʡ ʩʪʘʥʜʘʨʪ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʤʫ ʧʽʜʭʦʜʽ, ʷʢʠʡ ʧʝ-

ʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʫ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ ʦʙʦʚôʷʟʢʦ-

ʚʠʭ ʢʣʶʯʦʚʠʭ, ʟʘʛʘʣʴʥʠʭ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝ-

ʪʝʥʪʥʦʩʪʝʡ. ɼʝʨʞʘʚʥʠʡ ʩʪʘʥʜʘʨʪ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟ 

ʤʝʪʦʶ: 

- ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ 

ʚʟʘʻʤʦʜʽʾ ʨʠʥʢʫ ʧʨʘʮʽ ʪʘ ʩʬʝʨʠ ʦʩʚʽʪʠ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʫʩʽʭ ʨʝʛʽʦʥʘʭ ʽ ʚ ʨʽʟʥʠʭ ʛʘ-
ʣʫʟʷʭ ʝʢʦʥʦʤʽʢʠ, ʚʠʜʘʭ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯ-

ʥʦʾ) ʦʩʚʽʪʠ ʽ ʚʠʟʥʘʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʡ ʪʘ ʜʦʢʫʤʝʥʪʽʚ 

ʧʨʦ ʧʨʦʬʝʩʽʡʥʫ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʫ) ʦʩʚʽʪʫ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦ-
ʪʦʚʢʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʨʦʙʽʪʥʠʢʽʚ; 

- ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʥʘʚʯʘʥʥʷ ʧʨʦʪʷʛʦʤ 

ʞʠʪʪʷ; 

- ʽʥʪʝʛʨʘʮʽʾ ʩʠʩʪʝʤʠ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦ-

ʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʫ ʩʚʽʪʦʚʫ ʩʠ-

ʩʪʝʤʫ ʦʩʚʽʪʠ ʪʘ ʻʚʨʦʧʝʡʩʴʢʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ. 

ʅʦʚʠʡ ɼʝʨʞʘʚʥʠʡ ʩʪʘʥʜʘʨʪ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦ-

ʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ ʪʘʢʦʞ ʤʘʻ ʦʥʦʚʣʝʥʫ 

ʩʪʨʫʢʪʫʨʫ ʪʘ ʟʤʽʥʝʥʽ ʚʠʤʦʛʠ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʨʽʚʥʷ 

ʚʩʪʫʧʥʠʢʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʽʥ ʚʠʟʥʘʯʘʻ ʢʦʣʦ ʟʘʮʽʢʘʚʣʝ-

ʥʠʭ ʩʪʦʨʽʥ, ʷʢʽ ʤʘʶʪʴ ʧʦʛʦʜʞʫʚʘʪʠ ʩʪʚʦʨʝʥʽ ʦʩʚʽʪʥʽ 

ʩʪʘʥʜʘʨʪʠ ʟ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʬʝʩʽʡ. 

ɺ ʨʘʤʢʘʭ ʨʝʘʣʽʟʘʮʽʾ ʇʨʦʛʨʘʤʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʉʦʶʟʫ çEU4Skills: ʂʨʘʱʽ ʥʘʚʠʯʢʠ ʜʣʷ ʩʫʯʘʩʥʦʾ 

ʋʢʨʘʾʥʠè ʝʢʩʧʝʨʪʘʤʠ ʇʨʦʛʨʘʤʠ EU4Skills ʩʧʽʣʴʥʦ ʟ 

ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʧʽʜʛʦʪʦʚʣʝʥʦ ʄʝʪʦ-

ʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʢʦʥʮʝʧʮʽʾ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʚ-

ʯʘʥʥʷ ʫ ʟʘʢʣʘʜʽ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) 

ʦʩʚʽʪʠ. 

ʉʝʨʝʜ ʽʥʰʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʦʾ 

(ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ ï ʟʙʽʣʴʰʝʥʥʷ ʧʨʘʢ-

ʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʥʘʚʯʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʄʆʅ 

ʋʢʨʘʾʥʠ ʡ ʥʘʜʘʣʽ ʨʦʟʚʠʚʘʪʠʤʝ ʜʫʘʣʴʥʫ ʬʦʨʤʫ 

ʦʩʚʽʪʠ. ʎʝ ʙʽʣʴʰ ʛʥʫʯʢʘ ʪʘ ʩʫʯʘʩʥʘ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ, 

ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʜʦ 70% ʥʘʚʯʘʣʴʥʦʛʦ ʯʘʩʫ ʫʯʝʥʴ 

ʟʜʦʙʫʚʘʻ ʟʥʘʥʥʷ ʚ ʫʤʦʚʘʭ ʨʝʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ 

ʨʝʰʪʫ ʯʘʩʫ ï ʦʧʘʥʦʚʫʻ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʫ ʟʘ-

ʢʣʘʜʽ [7]. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʧʽʜʛʦʪʫʚʘʪʠ ʫʯʥʽʚ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʨʦʙʦʪʦʜʘʚʮʽʚ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʚ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ɿʇ(ʇʊ)ʆ ʧʨʠʥʮʽʚ ʜʫʘʣʴʥʦʾ ʬʦʨʤʠ 

ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʜ ʫʩʽʤ ʨʝʘʣʽʟʘʮʽʶ ʥʘʩʪʫʧ-

ʥʠʭ ʧʨʠʥʮʠʧʽʚ: 

- ʧʦ-ʧʝʨʰʝ ï ʧʦʩʠʣʝʥʥʷ ʨʦʣʽ ʪʘ ʚʧʣʠʚʫ ʨʦʙʦ-

ʪʦʜʘʚʮʽʚ ʥʘ ʦʩʚʽʪʫ; 

- ʧʦ-ʜʨʫʛʝ ï ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚ-

ʯʘʥʥʷ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ; 

- ʧʦ-ʪʨʝʪʻ ï ʨʽʩʪ ʨʽʚʥʷ ʟʘʡʥʷʪʦʩʪʽ ʤʦʣʦʜʽ; 

- ʧʦ-ʯʝʪʚʝʨʪʝ ï ʟʙʣʠʞʝʥʥʷ ʦʩʚʽʪʠ ʟ ʚʠʤʦʛʘʤʠ 

ʨʠʥʢʫ ʧʨʘʮʽ. 

ʏʠʥʥʠʢʘʤʠ, ʱʦ ʩʧʦʥʫʢʘʶʪʴ ʩʫʯʘʩʥʫ ʧʨʦ-

ʬʝʩʽʡʥʫ ʦʩʚʽʪʫ ʟʫʧʠʥʠʪʠ ʩʚʦʶ ʫʚʘʛʫ ʩʘʤʝ ʥʘ ʧʦ-

ʜʘʣʴʰʽʡ ʨʝʘʣʽʟʘʮʽʾ ʟʘʟʥʘʯʝʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʩʪʘʣʠ:  

- ʰʚʠʜʢʘ ʟʤʽʥʘ ʩʠʩʪʝʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʨʝ-

ʟʫʣʴʪʘʪʽ ʨʦʟʚʠʪʢʫ ʧʦʩʪʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ 

ï ʪʝʭʥʦʣʦʛʽʡ, ʦʙʣʘʜʥʘʥʥʷ, ʽʥʩʪʨʫʤʝʥʪʽʚ; 

- ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ ʚʠʤʘʛʘʻ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚ ʨʝʘʣʴʥʠʭ ʚʠʨʦʙʥʠʯʠʭ 

ʫʤʦʚʘʭ (ʦʙʣʘʜʥʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʾ, ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ 

ʧʝʨʩʦʥʘʣʫ ʪʦʱʦ); 

- ʧʦʪʨʝʙʘ ʚ ʰʚʠʜʢʽʡ ʧʨʦʬʝʩʽʡʥʽʡ 

ʩʦʮʽʘʣʽʟʘʮʽʾ, ʘʜʘʧʪʘʮʽʾ ʫʯʥʽʚ ʜʦ ʫʤʦʚ ʚʠʨʦʙʥʠʮʪʚʘ 

ʱʝ ʥʘ ʝʪʘʧʽ ʥʘʚʯʘʥʥʷ ʚ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʤʫ ʟʘ-

ʢʣʘʜʽ ʦʩʚʽʪʠ [8].  

https://osvita.ua/doc/files/news/858/85805/605ca60e27bf0959193565.pdf
https://zakon.rada.gov.ua/laws/show/1077-2021-%D0%BF
https://zakon.rada.gov.ua/laws/show/1077-2021-%D0%BF
file:///C:/Users/hp/Desktop/Дистанційно/mon.gov.ua/storage/app/media/pto/2022/02/21/EU4Skills.metodychni.reccom.17.02.2022.pdf
file:///C:/Users/hp/Desktop/Дистанційно/mon.gov.ua/storage/app/media/pto/2022/02/21/EU4Skills.metodychni.reccom.17.02.2022.pdf
file:///C:/Users/hp/Desktop/Дистанційно/mon.gov.ua/storage/app/media/pto/2022/02/21/EU4Skills.metodychni.reccom.17.02.2022.pdf
file:///C:/Users/hp/Desktop/Дистанційно/mon.gov.ua/storage/app/media/pto/2022/02/21/EU4Skills.metodychni.reccom.17.02.2022.pdf
file:///C:/Users/hp/Desktop/Дистанційно/mon.gov.ua/storage/app/media/pto/2022/02/21/EU4Skills.metodychni.reccom.17.02.2022.pdf
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ʇʨʦʮʝʩʫ ʨʝʘʣʽʟʘʮʽʾ ʜʫʘʣʴʥʦʾ ʬʦʨʤʠ ʦʩʚʽʪʠ ʧʝ-

ʨʝʜʫʚʘʣʘ ʟʘʟʥʘʯʝʥʘ ʚʠʱʝ ʂʦʥʮʝʧʮʽʷ ʧʽʜʛʦʪʦʚʢʠ 

ʬʘʭʽʚʮʽʚ ʟʘ ʜʫʘʣʴʥʦʶ ʬʦʨʤʦʶ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ, ʨʦ-

ʟʨʦʙʣʝʥʘ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʩʚʽʪʠ  ̔ʥʘʫʢʠ ʋʢʨʘʾʥʠ  ̔

ʩʭʚʘʣʝʥʘ ʂʘʙʤʽʥʦʤ 19 ʚʝʨʝʩʥʷ 2018 ʨʦʢʫ ʱʦ ʟʘʜʝ-

ʢʣʘʨʫʚʘʣʘ ʧʦʯʘʪʦʢ ʪʘʢʠʭ ʚʘʞʣʠʚʠʭ ʧʨʦʮʝʩʽʚ ʷʢ: 

- ʤʦʜʝʨʥʽʟʘʮʽʶ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ; 

- ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ; 

- ʟʙʣʠʞʝʥʥʷ ʦʩʚʽʪʠ ʟ ʚʠʤʦʛʘʤʠ ʨʠʥʢʫ ʧʨʘʮʽ; 

- ʧʦʩʠʣʝʥʥʷ ʨʦʣʽ ʪʘ ʚʧʣʠʚʫ ʨʦʙʦʪʦʜʘʚʮʽʚ ʥʘ 

ʦʩʚʽʪʫ; 

- ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ ʩʝʨʝʜ 

ʫʯʥʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ; 

- ʨʽʩʪ ʨʽʚʥʷ ʟʘʡʥʷʪʦʩʪʽ ʤʦʣʦʜʽ; 

- ʩʢʦʨʦʯʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʚʠʧʫʩʢ-

ʥʠʢʽʚ ʥʘ ʨʦʙʦʪʽ; 

- ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ 

ʧʨʘʮʽʚʥʠʢʽʚ [9]. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʤʽʥʠ ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ɿʇ(ʇʊ)ʆ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʶ 

ʜʫʘʣʴʥʦʾ ʦʩʚʽʪʠ ʧʝʨʝʜʫʚʘʚ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʩʪʘʥʫ 

ʪʘ ʧʝʨʩʧʝʢʪʠʚ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʦʾ 

ʦʩʚʽʪʠ, ʷʢʠʡ ʚʠʷʚʠʚ ʥʝʛʘʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʘ-

ʮʝʚʣʘʰʪʫʚʘʥʥʷ ʤʦʣʦʜʽ. ʊʘʢ ʫ 2021 ʨʦʮʽ ʥʘ ʦʙʣʽʢʫ 

ʩʣʫʞʙʠ ʟʘʡʥʷʪʦʩʪʽ ʧʝʨʝʙʫʚʘʣʦ 9,7 ʪʠʩ. ʚʠʧʫʩʢʥʠʢʽʚ 

(7,6 ʪʠʩ. ʽʟ ʚʠʰʽʚ  ̔ 2,1 ʪʠʩ. ʽʟ ʧʨʦʬʪʝʭʥʽʯʥʠʭ ʟʘ-

ʢʣʘʜʽʚ). ʎʝ ʙʣʠʟʴʢʦ 33% ʚʽʜ ʫʩʽʭ ʙʝʟʨʦʙʽʪʥʠʭ ʚ 

ʋʢʨʘʾʥʽ.  

ʂʨʽʤ ʪʦʛʦ ʙʫʣʦ ʜʦʚʝʜʝʥʦ ʥʘʷʚʥʫ ʟʘʩʪʘʨʽʣʽʩʪʴ 

ʤʘʪʝʨʽʘʣʴʥʦʾ ʙʘʟʠ ʚ ʟʘʢʣʘʜʘʭ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ. 

ʄʆʅ ʢʦʥʩʪʘʪʫʚʘʣʦ, ʱʦ ʟʥʦʰʝʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʟʘ-

ʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʢʣʘʣʦ 60- 80%, ʘ ʚ ʧʨʦʬʪʝʭʫ-

ʯʠʣʠʱ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 100%. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʜʫʘʣʴʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʧʦʢʣʠʢʘʥʦ ʟʤʽʥʠʪʠ ʥʘ-

ʷʚʥʫ ʩʠʪʫʘʮʽʶ  ̔ʜʦʟʚʦʣʠʪʠ ʨʦʟʰʠʨʠʪʠ ʜʦʩʪʫʧ ʩʪʫ-

ʜʝʥʪʽʚ ʜʦ ʦʥʦʚʣʝʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʷʢʝ ʚʠʢʦʨʠʩʪʦ-

ʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʯʠ ʧʦʩʣʫʛ ʫ 

ʙʽʟʥʝʩʽ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ɿʇ(ʇʊ)ʆ ʥʘ 

ʧʨʝʜʤʝʪ ʘʢʪʫʘʣʴʥʦʩʪʽ ʜʠʩʮʠʧʣʽʥ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ 

ʩʪʫʜʝʥʪʘʤʠ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ, ʜʦʚʝʣʠ ï ʾʭ ʧʝʨʝʣʽʢ 

ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʨʝʙʘʤ ʙʽʟʥʝʩʫ. 

ʊʘʢ ʯʦʪʠʨʠ ʟ ʜʝʩʷʪʠ ʬʽʨʤ ʫ ʢʣʶʯʦʚʠʭ ʩʝʢʪʦʨʘʭ ʝʢʦ-

ʥʦʤʽʢʠ ʛʦʚʦʨʷʪʴ ʧʨʦ ʨʦʟʨʠʚ ʤʽʞ ʥʘʚʠʯʢʘʤʠ 

ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʦʩʦʙʠʩʪʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʢʘʥʜʠʜʘʪʽʚ 

ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʙʽʟʥʝʩ-ʮʽʣʝʡ. ʂʨʽʤ ʪʦʛʦ ʙʫʣʦ ʘʢʮʝʥ-

ʪʦʚʘʥʦ ʫʚʘʛʫ ʥʘ ʥʘʷʚʥʦʩʪʽ ʬʦʨʤʘʣʴʥʦʩʪʽ ʧʨʘʢʪʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ. ʌʘʢʪʠʯʥʦ ʥʘʚʯʘʣʴʥʘ ʧʨʘʢʪʠʢʘ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʥʘ ʜʦʢʫʤʝʥʪʘʣʴʥʫ 

ʬʦʨʤʘʣʴʥʽʩʪʴ. 

ʅʦʚʠʡ ʧʦʛʣʷʜ ʥʘ ʨʦʟʚʠʪʦʢ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ 

ʜʦʟʚʦʣʷʻ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʛʣʷʜʫ 

ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʮʝʩʫ ʨʝʛʫʣʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʟʘ-

ʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ. ɼʦʮʽʣʴʥʠʤ ʚʚʘʞʘʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫ-

ʣʶʚʘʥʥʷ ʚ ʛʘʣʫʟʽ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʨʥʽʟʘʮʽʾ ɿʘʢʦʥʫ ʧʨʦ 

ʧʨʦʬʝʩʽʡʥʫ ʦʩʚʽʪʫ ʪʘ ʧʨʠʚʝʜʝʥʥʷ ʡʦʛʦ ʪʘ ʛʘʣʫʟʝʚʠʭ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʧʦ-

ʣʦʞʝʥʴ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʚʽʪʫè. ʅʘʩʪʫʧʥʠʤ 

ʢʨʦʢʦʤ  ̒ʨʝʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʚʠʨʦʙʥʠʯʦʛʦ ʨʝʛʫʣʶ-

ʚʘʥʥʷ, ʷʢʝ ʧʝʨʝʜʙʘʯʘʻ ʫʢʣʘʜʘʥʥʷ ʜʦʛʦʚʦʨʽʚ ʤʽʞ ʟʘ-

ʢʣʘʜʦʤ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ  ̔ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʟʘ-

ʮʽʢʘʚʣʝʥʠʤ ʚ ʦʪʨʠʤʘʥʥʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʟʜʽʡʩʥʝʥʥʽ ʥʘʚʯʘʥʥʷ ʥʘ ʨʦʙʦʯʦʤʫ 

ʤʽʩʮʽ. ɼʽʻʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʦʮʝʩʫ ʚʙʘʯʘʻʪʴʩʷ ʨʦ-

ʟʚʠʪʦʢ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʢʦʥ-

ʪʨʦʣʶ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʘʚʦʚʠʭ  ̔ʦʩʚʽʪʥʽʭ ʚʠʤʦʛ ʫ 

ʧʨʦʮʝʩʽ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʦʨʛʘʥʽʟʘʮʽʷ 

ʜʽʷʣʴʥʦʩʪʽ ɿʇ(ʇʊ)ʆ ʥʘ ʟʘʩʘʜʘʭ ʩʦʮʽʘʣʴʥʦʛʦ ʧʘʨʪ-

ʥʝʨʩʪʚʘ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʪʽʩʥʦʾ ʚʟʘ̒ʤʦʜʽʾ 

ʨʦʙʦʪʦʜʘʚʮʽʚ  ̔ʤʘʡʙʫʪʥʽʭ ʧʨʘʮʽʚʥʠʢʽʚ. 

Cʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʜʫ-

ʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʻ ʪʘʢʽ ʧʝʨʝʚʘʛʠ: 

- ʦʨʛʘʥʽʟʘʮʽʷ ʩʧʽʚʧʨʘʮʽ ʧʦʣʽʪʠʢʽʚ, ʙʽʟʥʝʩʫ, 

ʩʦʮʽʘʣʴʥʠʭ ʧʘʨʪʥʝʨʽʚ; 

- ʨʦʟʨʦʙʢʘ ʟʘʢʦʥʦʜʘʚʯʦʛʦ ʧʽʜˇʨʫʥʪʷ ʜʣʷ 

ʚʠʟʥʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʷʢʦʩʪʽ ʧʨʦ-

ʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ; 

- ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʧʽʜ ʯʘʩ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

- ʟʘʣʫʯʝʥʥʷ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʟ ʚʠ-

ʨʦʙʥʠʮʪʚʘ ʜʦ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

- ʟʜʽʡʩʥʝʥʥʷ ʽʥʩʪʠʪʫʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ 

ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ; 

- ʚʨʘʭʫʚʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʧʠʪʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚ ʜʦ ʟʤʽʩʪʫ ʪʘ ʷʢʦʩʪʽ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ. 

ʋʚʘʛʘ ʜʦ ʧʨʦʙʣʝʤ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʫ ʜʦ-

ʚʦʻʥʥʠʡ ʧʝʨʽʦʜ ʧʦʢʘʟʘʣʘ ʥʘʷʚʥʽʩʪʴ ʥʝʨʘʮʽʦʥʘʣʴ-

ʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʘʣʫʟʽ. ʅʘ ʩʫʯʘʩ-

ʥʦʤʫ ʝʪʘʧʽ ʧʨʦʬʝʩʽʡʥʘ ʦʩʚʽʪʘ ʨʝʛʫʣʶʻʪʴʩʷ ɿʘʢʦʥʦʤ 

çʇʨʦ ʧʨʦʬʝʩʽʡʥʫ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʫ) ʦʩʚʽʪʫè, 

ʷʢʠʡ ʙʫʚ ʫʭʚʘʣʝʥʠʡ ʱʝ ʚ 1998 ʨʦʮʽ. ʅʘ ʞʘʣʴ, ʜʽʶ-

ʯʠʡ ʟʘʢʦʥ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʯʘʩʫ ʽ ʧʦʪʨʝʙʫʶ 

ʩʢʦʨʽʰʦʛʦ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʟʘʷʚʣʝʥʦʛʦ ʧʨʦʻʢʪʫ ʽ ʧʦ-

ʜʘʣʴʰʦʛʦ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ. ʅʝʜʦʣʽʢʠ ʧʦʣʦʞʝʥʴ 

ʜʽʶʯʦʛʦ ɿʘʢʦʥʫ çʇʨʦ ʧʨʦʬʝʩʽʡʥʫ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭ-

ʥʽʯʥʫ) ʦʩʚʽʪʫè ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ 

ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ. ʇʨʦʮʝʩ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʾ 

ʛʘʣʫʟʽ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʜʘʚ ʧʦʰʪʦʚʭ ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʦ-

ʚʠʭ ʬʦʨʤ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ, ʦʩʦʙʣʠʚʦ ʚ ʢʦʥʪʝʢʩʪʽ 

ʦʩʚʽʪʠ ʜʦʨʦʩʣʠʭ, ʘ ʟ ʽʥʰʦʛʦ ï ʧʨʠʟʚʽʚ ʜʦ ʧʦʷʚʠ ʥʦ-

ʚʠʭ ʩʫʪʪʻʚʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʧʨʦʪʠʨʽʯ, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ʥʝʛʘʡʥʦʛʦ ʚʠʨʽʰʝʥʥʷ. 

ʇʦʛʣʠʙʣʝʥʥʷ ʨʝʬʦʨʤ ʚ ʦʩʚʽʪʠ ʜʦʟʚʦʣʠʣʦ ʩʫʪ-

ʪʻʚʦ ʟʤʽʥʠʪʠ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʧʨʦ ʦʩʚʽʪʫ ʚ ʮʽʣʦʤʫ. 

ɹʫʣʦ ʫʭʚʘʣʝʥʦ ʥʠʟʢʫ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ, ʟʦʢʨʝʤʘ, 

ʟʘʢʦʥʠ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʚʽʪʫè [10], çʇʨʦ ʚʠʱʫ 

ʦʩʚʽʪʫè [11] ʪʦʱʦ, ʱʦ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʠ ʥʘ ʩʠʩʪʝʤʫ 

ʦʩʚʽʪʠ ʽ ʜʦʟʚʦʣʠʣʠ ʧʦʯʘʪʠ ʤʦʜʝʨʥʽʟʘʮʽʡʥʽ ʧʨʦʮʝʩʠ 

ʷʢʽ ʻ ʚʠʤʦʛʘʤ ʯʘʩʫ. ɿʘʟʥʘʯʝʥʝ ʽʱʝ ʙʽʣʴʰʝ ʫʩʢʣʘʜ-

ʥʶʻ ʧʦʜʘʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʯʠʥʥʦʛʦ ʟʘʢʦʥʫ çʇʨʦ 

ʧʨʦʬʝʩʽʡʥʫ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʫ) ʦʩʚʽʪʫè ʪʘ ʩʪʚʦ-

ʨʶʶʻ ʥʠʟʢʫ ʧʨʘʚʦʚʠʭ ʢʦʣʽʟʽʡ. ʇʨʠʚʝʜʝʥʥʷ ʟʘʟʥʘʯʝ-

ʥʦʛʦ ʟʘʢʦʥʫ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟ ʩʫʯʘʩʥʠʤ ʦʩʚʽʪʥʽʤ ʟʘ-

ʢʦʥʦʜʘʚʩʪʚʦʤ ʜʦʟʚʦʣʠʣʦ ʙ ʩʫʪʪʻʚʦ ʟʤʽʥʠʪʠ ʥʘʷʚʥʫ 

ʩʠʪʫʘʮʽʶ, ʘ ʩʘʤʝ, ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʦʟʚʦʣʠʣʦ ʙ ʟʘ-

ʜʝʢʣʘʨʫʚʘʪʠ ʢʣʶʯʦʚʽ ʚʝʢʪʦʨʠ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʦʾ 

ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ [12]: 

- ʚʠʟʥʘʯʠʪʠ ʤʽʩʮʝ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʚ ʩʠ-

ʩʪʝʤʽ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ; 

- ʟʘʪʚʝʨʜʠʪʠ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʧʨʦʬʝʩʽʡʥʦʾ 

ʦʩʚʽʪʠ ʥʘ ʤʦʣʦʜʴ ʽ ʥʘ ʦʩʚʽʪʫ ʜʦʨʦʩʣʠʭ; 

- ʦʢʨʝʩʣʠʪʠ ʩʪʨʫʢʪʫʨʫ ʚʣʘʩʥʦʩʪʽ ʟʘʢʣʘʜʽʚ 
ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ; 



24 PUBLIC ADMINISTRATION / ζColloquium - journal Ȼ #18(141), 2022 

- ʩʬʦʨʤʫʣʶʚʘʪʠ ʟʘʛʘʣʴʥʽ ʧʽʜʭʦʜʠ ʜʦ ʫʧʨʘʚ-
ʣʽʥʥʷ ʚ ʩʠʩʪʝʤʽ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʚʠʭʦʜʷʯʠ ʟ ʜʝʨ-

ʞʘʚʥʠʭ, ʨʝʛʽʦʥʘʣʴʥʠʭ ʪʘ ʤʽʩʮʝʚʠʭ ʽʥʪʝʨʝʩʽʚ ʪʘ ʚʣʘʩ-

ʥʠʢʽʚ ʟʘʢʣʘʜʽʚ; 

- ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ: ʟʘʢʣʘʜʽʚ ʪʘ/ʯʠ 

ʫʯʥʽʚ/ʩʣʫʭʘʯʽʚ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʠʥʮʠʧʫ ʬʽʥʘʥʩʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ çʛʨʦʰʽ ʭʦʜʷʪʴ ʟʘ 

ʟʜʦʙʫʚʘʯʝʤ ʦʩʚʽʪʠè; 

- ʫʪʦʯʥʠʪʠ ʧʨʠʥʮʠʧʠ ʪʘ ʤʝʞʽ ʘʚʪʦʥʦʤʽʾ ʟʘ-
ʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ; 

- ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʥʘʜʘʥʥʷ ʧʣʘʪʥʠʭ 
ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʟʘʢʣʘʜʘʤʠ ʚ ʤʝʞʘʭ ʧʦʣʦʞʝʥʴ ʇʦ-

ʜʘʪʢʦʚʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ ʱʦʜʦ ʥʝʧʨʠʙʫʪʢʦʚʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡ; 

- ʦʢʨʝʩʣʠʪʠ ʧʨʠʥʮʠʧʠ ʩʦʮʽʘʣʴʥʦʾ ʽ ʧʘʨʪʥʝʨ-
ʩʴʢʦʾ ʚʟʘʻʤʦʜʽʾ ʟʘʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʽʟ ʽʥ-

ʰʠʤʠ ʟʘʢʣʘʜʘʤʠ ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠ-

ʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʧʝʚʥʠʭ ʬʦʨʤʘʪʽʚ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ 

ʤʽʞ ʟʘʟʥʘʯʝʥʠʤʠ ʟʘʢʣʘʜʘʤʠ; 

- ʧʦʩʠʣʠʪʠ ʚʤʦʪʠʚʦʚʘʥʽʩʪʴ ʚʠʢʣʘʜʘʯʽʚ ʧʨʦ-
ʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʜʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʦʩʥʦʚʽ 

ʬʽʥʘʥʩʦʚʠʭ ʪʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʟʘʦʭʦʯʝʥʴ [13]. 

ɺ ʮʽʣʦʤʫ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦ-

ʚʦʛʦ ʤʝʭʘʥʽʟʤʫ ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦ-

ʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ ʜʦʟʚʦʣʠʪʴ 

ʚʠʨʽʰʠʪʠ ʮʽʣʠʡ ʩʧʝʢʪʨ ʟʘʚʜʘʥʴ. ɸ ʧʦʜʘʣʴʰʘ ʤʦ-

ʜʝʨʥʽʟʘʮʽʷ ʟʘʢʦʥʫ ʜʦʟʚʦʣʠʪʴ ʨʦʟʰʠʨʠʪʠ ʩʧʝʢʪʨ 

ʜʽʷʣʴʥʦʩʪʽ ɿʇ(ʇʊ)ʆ ʥʘ ʚʩʽ ʩʫʙôʻʢʪʠ, ʚʠʜʠ ʽ ʬʦʨʤʠ 

ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ. ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ, 

ʱʦ ʚʠʤʘʛʘʻ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʚʢʣʶʯʝʥʥʷ ʫ ʥʦʚʠʡ ʟʘ-

ʢʦʥ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʟʜʦʙʫʪʪʷ ʧʨʦ-

ʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʷ. ʅʦʚʝ ʟʘʢʦ-

ʥʦʜʘʚʩʪʚʦ ʧʦʚʠʥʥʦ ʚʨʘʭʫʚʘʪʠ ʩʫʯʘʩʥʽ ʟʤʽʥʠ, ʱʦ 

ʚʽʜʙʫʣʠʩʴ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʨʠʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ, 

ʪʦʤʫ ʚʘʞʣʠʚʦ ʚʨʘʭʫʚʘʪʠ ʧʠʪʘʥʥʷ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ 

ʟʜʦʙʫʪʪʷ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʫ ʟʘʢʣʘʜʘʭ ʧʨʦʬʝʩʽʡʥʦʾ 

ʦʩʚʽʪʠ ʨʽʟʥʦʛʦ ʪʠʧʫ ʚʣʘʩʥʦʩʪʽ, ʫ ʪ.ʯ. ʜʝʨʞʘʚʥʠʭ, ʢʦ-

ʤʫʥʘʣʴʥʠʭ, ʧʨʠʚʘʪʥʠʭ, ʘ ʪʘʢʦʞ ʫ ʽʥʰʠʭ ʩʫʙôʻʢʪʘʭ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʷʢʽ ʥʘʜʘʶʪʴ ʧʦʩʣʫʛʠ ʟ ʦʩʚʽʪʠ ʫ 

ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʟʘʢʦʥʦʤ ʧʦʨʷʜʢʫ. ɺʘʞʣʠʚʦ ʘʢʮʝʥʪʫ-

ʚʘʪʠ ʫʚʘʛʫ ʥʘ ʦʙʦʚôʷʟʢʦʚʦʩʪʽ ʟʘʢʦʥʦʜʘʚʯʦʛʦ ʫʪʦʯ-

ʥʝʥʥʷ ʪʘ ʦʢʨʝʩʣʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʩʥʫʶʯʠʭ ʪʘ ʥʦ-

ʚʠʭ ʪʠʧʽʚ ʟʘʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ʩʴʦʛʦʜʝʥʥʷ, ʘ ʩʘʤʝ: ʧʨʦʬʝʩʽʡʥʠʡ ʢʦʣʝʜʞ ʪʘ 

ʮʝʥʪʨ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʘʮʽʚʥʠʢʽʚ [14]. 

ɼʦʮʽʣʴʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʟʘʢʦʥʦʜʘʚʯʘ ʜʝʪʘʣʽʟʘʮʽʷ 

ʧʠʪʘʥʥʷ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʧʨʦʬʝʩʽʡʥʦʾ 

ʦʩʚʽʪʠ ʟʜʦʙʫʪʪʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʽʜ 

çʨʦʙʽʪʥʠʢè ʜʦ çʬʘʭʽʚʝʮʴè, ʱʦ ʬʘʢʪʠʯʥʦ ʜʦʟʚʦʣʷʻ 

ʧʝʨʝʙʨʘʪʠ ʥʘ ʩʝʙʝ ʦʩʚʽʪʥʽ ʧʦʩʣʫʛʠ ʩʫʯʘʩʥʦʾ ʧʝʨʝ-

ʜʚʠʱʦʾ ʦʩʚʽʪʠ ʽ ʚʠʤʘʛʘʻ ʧʝʨʝʛʣʷʜʫ, ʘʙʦ ʟʤʽʥ ʟʘʢʦʥʫ 

çʇʨʦ ʬʘʭʦʚʫ ʧʝʨʝʜʚʠʱʫ ʦʩʚʽʪʫè, ʘ ʪʘʢʦʞ ʚʠʟʥʘ-

ʯʝʥʥʷ ʪʠʧʽʚ ʜʦʢʫʤʝʥʪʽʚ ʧʨʦ ʟʜʦʙʫʪʪʷ ʧʨʦʬʝʩʽʡʥʦʾ 

ʦʩʚʽʪʠ ʡ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʾʭ ʦʪʨʠʤʘʥʥʷ ʪʘ 

ʨʝʻʩʪʨʘʮʽʾ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʟʘʢʦʥʦʜʘʚʯʝ ʟʘʢʨʽʧʣʝʥʥʷ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʨʛʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʟʘ ʨʦʟʚʠʪʦʢ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ 

ʦʩʚʽʪʠ, ʟʘ ʚʠʥʷʪʢʘʤʠ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʟʘʢʦʥʦʤ, ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʧʦʚʥʦʚʘʞʝʥʴ ʫ ʟʘʟʥʘʯʝʥʦʤʫ ʢʦʥ-

ʪʝʢʩʪʽ. ʆʢʨʝʤʦ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ 

ʨʽʚʥʽ ʜʝʨʞʘʚʠ ʤʽʥʽʤʘʣʴʥʦʛʦ ʧʝʨʝʣʽʢʫ ʪʠʧʽʚ ʦʙʣʘʜ-

ʥʘʥʥʷ, ʷʢʠʤ ʤʘʻ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʠʡ ʟʘʢʣʘʜ ʧʨʦ-

ʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʷʢʠʡ ʛʦʪʫʻ ʧʨʘʮʽʚʥʠʢʽʚ ʜʣʷ ʧʝʚʥʠʭ 

ʚʠʜʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʦʙʦʚôʷʟ-

ʢʦʚʦ ʧʝʨʝʜʙʘʯʠʪʠ ʧʝʨʝʛʣʷʜ ʟʘʟʥʘʯʝʥʦʛʦ ʩʧʠʩʢʫ ʯʝ-

ʨʝʟ ʢʦʥʢʨʝʪʥʠʡ ʪʝʨʤʽʥ ʜʣʷ ʫʨʘʭʫʚʘʥʥʷ ʰʚʠʜʢʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʩʫʯʘʩʥʦʤʫ ʚʠʨʦʙʥʠʯʦʤʫ ʧʨʦ-

ʮʝʩʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʛʥʫʯʢʽʩʪʴ ʧʨʦ-

ʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʪʘ ʾʾ ʘʜʘʧʪʘʮʽʶ ʜʦ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʴ-

ʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ɿʘʟʥʘʯʝʥʝ ʜʦʟʚʦʣʠʪʴ ʨʝʛʽʦʥʘʣʴʥʠʤ ʦʨʛʘʥʘʤ 

ʫʧʨʘʚʣʽʥʥʷ ʚ ʤʝʞʘʭ, ʱʦ ʚʠʟʥʘʯʝʥʽ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ 

ʟʘʧʨʦʚʘʜʠʪʠ ʰʠʨʦʢʫ ʘʚʪʦʥʦʤʽʶ ʟʘʢʣʘʜʽʚ ʧʨʦ-

ʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ, ʚʢʣʶʯʘʶʯʠ ʘʢʘʜʝʤʽʯʥʫ, ʦʨ-

ʛʘʥʽʟʘʮʽʡʥʫ, ʢʘʜʨʦʚʫ ʪʘ ʬʽʥʘʥʩʦʚʫ ʘʚʪʦʥʦʤʽʾ. ɺ 

ʩʚʦʶ ʯʝʨʛʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʥʦʤʽʾ ʚʠʤʘʛʘʻ ʚʨʝʛʫ-

ʣʶʚʘʥʥʷ ʧʠʪʘʥʥʷ ʬʽʥʘʥʩʫʚʘʥʥʷ ʟʜʦʙʫʪʪʷ ʧʨʦ-

ʬʝʩ̔ʡʥʦʾ ʦʩʚʽʪʠ ʪʘ ʫʪʦʯʥʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʥʘʚʯʘʥʥʷ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟʘ ʨʘʭʫʥʦʢ ʢʦʰʪʽʚ ʜʝʨʞʘʚʥʦʛʦ ʪʘ 

ʤʽʩʮʝʚʦʛʦ ʙʶʜʞʝʪʫ, ʘ ʪʘʢʦʞ ʟʘ ʽʥʰʽ ʢʦʰʪʠ, ʦʪʨʠ-

ʤʘʥʥʷ ʷʢʠʭ ʥʝ ʟʘʙʦʨʦʥʝʥʦ ʟʘʢʦʥʦʤ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ 

ʚʠʟʥʘʯʠʪʠ ʚ ʟʘʢʦʥʽ ʧʦʨʷʜʦʢ ʦʪʨʠʤʘʥʥʷ ʟʘʢʣʘʜʘʤʠ 

ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʢʦʰʪʽʚ ʟʘ ʥʘʜʘʥʥʷ ʦʩʚʽʪʥʽʭ ʧʦ-

ʩʣʫʛ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʩʧʨʦʱʝʥʫ ʧʨʦʮʝʜʫʨʠ ʚʩʪʘʥʦʚ-

ʣʝʥʥʷ ʧʝʨʝʣʽʢʫ ʪʘʢʠʭ ʧʦʩʣʫʛ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 

ʦʧʣʘʪʠ ʟʘ ʥʠʭ. ʂʨʽʤ ʪʦʛʦ, ʚ ʢʦʥʪʝʢʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʘʚʪʦʥʦʤʽʾ, ʦʢʨʝʤʦʾ ʫʚʘʛʠ ʪʘ ʧʝʨʝʛʣʷʜʫ ʚʠʤʘʛʘʻ ʧʠ-

ʪʘʥʥʷ ʨʦʟʰʠʨʝʥʥʷ ʥʘʷʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʘʪʝʛʦʨʽʡ ʟʜʦ-

ʙʫʚʘʯʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ (ʢʫʨʩʘʥʪʠ, ʩʪʫʜʝʥʪʠ, 

ʩʣʫʭʘʯʽ, ʩʪʘʞʝʨʠ ʪʦʱʦ), ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʝʡ ʢʘʜ-

ʨʦʚʦʾ ʧʦʣʽʪʠʢʠ ʟʘʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-

ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ ʱʦʜʦ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ.  

ʆʪʞʝ, ʧʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʦʜʠʪʴ 

ʥʘʛʘʣʴʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦ-

ʚʦʛʦ ʤʝʭʘʥʽʟʤʫ ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦ-

ʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ ʥʘ ʩʫʯʘʩ-

ʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʫʢʨʘʾʥʩʴʢʦʾ ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ. 

ʎʝ ʜʦʟʚʦʣʠʪʴ ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʩʠʩʪʝʤʫ ʧʨʦʬʝʩʽʡʥʦʾ 

ʦʩʚʽʪʠ ʪʘ ʩʪʚʦʨʠʪʴ ʫʤʦʚʠ ʜʣʷ ʾʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦ-

ʛʘʤ ʩʴʦʛʦʜʝʥʥʷ, ʧʽʜʚʠʱʠʪʴ ʨʽʚʝʥʴ ʾʾ ʛʥʫʯʢʦʩʪʽ, ʘ 

ʩʘʤʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʦʪʨʝʙʠ ʨʝʛʽʦ-

ʥʘʣʴʥʠʭ ʨʠʥʢʽʚ ʧʨʘʮʽ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʰʚʠʜʢʠʭ ʟʤʽʥ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʂʨʽʤ ʪʦʛʦ, ʫ ʭʦʜʽ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʜʦʚʝʜʝʥʦ, ʱʦ ʫʩʫʥʝʥʥʷ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʤʽʞ ʽʩʥʫʶʯʠʤʠ ʟʘʢʦʥʦʜʘʚʯʠʤʠ ʘʢʪʘʤʠ ʧʨʦʬʝʩʽʡʥʦʾ 

(ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ ʪʘ ʤʦʜʝʨʥʽʟʦʚʘʥʠʤ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʫ ʛʘʣʫʟʽ ʦʩʚʽʪʠ ʚ ʮʽʣʦʤʫ ʩʪʚʦʨʠʪʴ 

ʫʤʦʚʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʤʝ-

ʥʝʜʞʤʝʥʪʫ ɿʇ(ʇʊ)ʆ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʪʝʤʝ ʧʦʜʦ-

ʣʘʥʥʶ ʢʨʠʟʦʚʠʭ ʷʚʠʱ ʚ ʩʠʩʪʝʤʽ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦ-

ʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ. 
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HAND HYGIENE AND ITS CONNECTION WITH VIRAL DISEASES  

 

Abstract. 

Hand hygiene of the population and its impact on the spread of viral diseases. Hand hygiene (HH) of the 

population and its impact on diseases are becoming increasingly important issues. The results of this study can 

make a significant contribution to understanding gaps in knowledge and public attitudes towards ʅʅ. 

Methods. An epidemiological study was conducted using an online platform (SurveyMonkey) and question-

naires. 

Results. A total of 815 valid questionnaires were collected. Most respondents were able to differentiate be-

tween diseases that may or may not be transmitted by poor ʅH, but respondents' knowledge of ʅH was relatively 

inadequate. Female respondents had significantly better knowledge of ʅR. Most respondents indicated that they 

only used water instead of washing their hands with soap. Many men wiped their hands on their clothes. 

Conclusions. A female, middle-aged, college educated is the main protective factor with the best knowledge 

of ʅR. A number of misconceptions about GR have been identified. Respondents' self-assessment of hand drying 

methods showed that additional training in this area is needed. The results of this study may provide information 

on gender-responsive health promotion activities and creative campaigns to achieve sustainable improvement in 

GR practices. 

 

Keywords: hand hygiene, viral disease prevention, public health, preventive hygiene 

 

Introduction.  Effective hand hygiene (HH) is im-

portant to prevent disease transmission in clinical and 

community settings. The behavior of the population re-

garding handwashing and its impact on diseases is be-

coming increasingly important [1, 2]. It is not clear if 

people can practice ʅʅ correctly. Many people over-

look the importance of ʅH. Hand washing with soap 

(HW) is the most effective way to remove pathogens 

from hands and prevent the spread of infectious dis-

eases [3]. However, many studies have identified a gap 

between the perception and practice of MRM. In the 

study, the majority of respondents (90%) are aware of 

the importance of performing MRM before meals and 

after defecation, but only 21% and 88% of respondents 

reported doing it, respectively [4]. 

Formulation of the problem. Certain socio-demo-

graphic factors are associated with compliance with GR 

requirements. In studies conducted, people living in ur-

ban areas with a high level of education and sufficient 

knowledge about infectious diseases have a high level 

of handwashing compliance. Women wash their hands 

more often than men [5]. 

The effectiveness of HH is a combination of the 

effectiveness of washing and drying hands. Studies 

have shown that hand washing is approximately 85% 

effective in removing microorganisms from hands, and 

hand drying further reduces transient flora [4]. Insuffi-

ciently dried hands are more likely to transmit microor-

ganisms compared to completely dried hands [6]. Com-

pared to the scientific evidence related to GH compli-

ance among healthcare professionals [7], information 

on the level of knowledge and behavior of HH in the 

population is limited. Studies have shown that GR fo-

cuses on handwashing compliance and ignores the im-

portance of hand drying [1, 2, 5]. 

The aim of the study is to determine the level of 

knowledge and behavior during the GR of the popula-

tion, as well as to identify the main gender differences 

in this matter. 

Materials and methods. Respondents aged Ó18 

years were recruited using a snowball method from dif-

ferent socio-demographic groups, including age 

groups, educational level and working status. A plat-

form called SurveyMonkey was used to facilitate data 

collection [8]. SurveyMonkey is an online survey ap-

plication for applications such as WeChat, WhatsApp 

and Facebook. This application analyzes and exports 

results after collecting responses [5, 9]. Paper question-

naires were distributed among the elderly. 

The hand washing and drying questionnaire was 

compiled based on a literature review on key issues re-

lated to hand washing and drying [2,5,10,11]. This 

questionnaire consisted of three parts. Part 1 mainly 

collects socio-demographic data and personal habits. 

Part 2 focuses on knowledge of ʅʅ (12 questions) re-

quiring correct or false answers. The questions were 

chosen according to common myths and misconcep-

tions about ʅʅ described in the literature. The score of 

the questionnaire ranged from 0 to 12, with the score 

indicating the level of knowledge about ʅʅ. Part 3 in-

cluded questions related to hand washing and drying 

practices. 
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The value of the coefficient of intraclass correla-

tion of the level of knowledge about GR (part 2) was 

0.941 (95% confidence interval = 0.857ï0.976, p < 

0.001). The item agreement for GR practice (Part 3) be-

tween the two measurements was satisfactory. All sta-

tistical tests were two-sided with a significance level of 

p < 0.05. 

The results and their analysis. The study was 

conducted from September 2021 to February 2022. A 

total of 1002 questionnaires were collected using Sur-

veyMonkey (n = 945), in paper format (n = 57). Sur-

veyMonkey's survey completion rate was 80.2%, with 

an average completion time of 11 minutes. After ex-

cluding incomplete questionnaires, questionnaires from 

758 SurveyMonkey respondents were included. Re-

spondents from two nursing centers and two groups of 

college students completed a paper questionnaire. 

Thus, questionnaires of 815 respondents were included 

for analysis. 

Socio-demographic characteristics of respondents. 

Respondents were divided into age groups (18ï29, 30ï

49, 50ï59, 60 and older). More than half of these re-

spondents were married or had partners (52.3%, n = 

426), worked full-time (59.5%, n = 485), and were in 

good or excellent health (56.4%, n = 463). The major-

ity of respondents had a higher education or higher 

(72.8%, n = 593) and did not have concomitant dis-

eases (79.0%, n = 644). Only approximately 32.0% re-

ceived an influenza vaccine in the last 12 months 

(32.4%, n=306). The characteristics were comparable 

between the sexes, except that the number of female 

participants was higher than that of male participants 

between the ages of 40 and 49. 

In general, most interviewees can differentiate dis-

eases that may or may not be transmitted by poor ʅH. 

Regarding the concepts related to ʅʅ, the level of 

knowledge of the respondents was relatively low. The 

majority of respondents were mistaken in the state-

ments that keeping hands clean all the time can reduce 

the body's defense mechanism (79.0%, n = 644), while 

soaping hands should be kept under water (64.8%, n = 

528), and the content of 40% alcohol in hand sanitizer 

is sufficient for good disinfection (56.4%, n = 460). 

Slightly more than half of the respondents correctly an-

swered the question related to the statement that soap-

ing hands for 10 seconds before rinsing is not enough 

to disinfect hands (57.1%, n = 465). More than 30% of 

respondents believe that water temperature can affect 

the cleansing effect during handwashing (31.3%, n = 

255). In general, female respondents had a significantly 

better level of knowledge about ʅH than males (9.38 Ñ 

1.75 versus 9.06 Ñ 1.73; p < 0.05). 

Self-assessment of handwashing and drying prac-

tices. Most respondents reported occasional handwash-

ing, including before and after handling/preparing food 

(>98.0%), before eating (90.4%), after urinating/defe-

cating (>99.0%), after discarding garbage bags 

(97.1%), after sneezing/coughing (82.5%) or when 

hands are visibly dirty (99.6%). Respondents per-

formed handwashing after feeding a child (94.8%), car-

ing for the sick (99.1%), after daily work (88.5%), after 

touching pets (99.2%), after gardening (99.0%). Stud-

ies have found that a significantly larger number of 

women than men performed GR not just with water, but 

with the use of detergents or disinfectants (p < 0.001). 

Over 70% of respondents indicated that they use less 

than 10 seconds to wash their hands. 

Women respondents were more likely than men to 

use paper towels to turn off the faucet or use their elbow 

to avoid re-soiling their hands after washing. More than 

70% of respondents performed HH more often during 

outbreaks of infectious diseases (76%). More male re-

spondents than women ignored washing their hands if 

they were in a hurry (p < 0.01), when no one was in the 

toilet (p < 0.05) or when they had just urinated (p < 

0.001). 

With regard to hand drying, more male respond-

ents than females dry their hands on their own clothes 

(46.5% versus 37.7%, p < 0.01), while women more of-

ten dry their hands by evaporating water from their 

hands on air (70.4% versus 67.3%, p < 0.05). Respond-

ents generally prefer to use paper towels from the re-

strooms rather than their own personal towels/handker-

chiefs/napkins. Respondents most often used paper 

towels (96.4%), a warm hand dryer (83.6%), a jet hand 

dryer (78.5%) and rolls of cloth towels (15.1%) to dry 

their hands. Most respondents shake their hands to get 

rid of excess water before drying (87.5%) and limit 

themselves to using two paper towels (90.2%). More 

than half of the respondents rub their hands while using 

the dryer under warm jets of air (51.1%). The average 

time to use a warm hand dryer was overall short, with 

more than 60% of respondents drying less than 10 sec-

onds using a warm (60.9%) or jet hand dryer (64%). 

It was found that the majority of respondents can 

differentiate diseases associated with poor ʅH, and fe-

male respondents are generally better informed than 

men (9.38 points versus 9.06 points out of 12 points). 

Respondents' misconceptions about ʅʅ were revealed. 

For example, the time spent washing hands and the de-

gree of friction that occurs during foaming are more im-

portant in removing dirt and microorganisms than wa-

ter temperature, and warm water causes skin irritation 

and is not environmentally friendly [4, 12]. 

Only 12.8% of respondents indicated that they al-

ways lather their hands with soap for more than 20 sec-

onds before rinsing, while the percentage of female re-

spondents is slightly higher than that of males (14.9% 

versus 7.8%) [5]. The results of multiple regression 

analysis also showed that women had significantly 

higher ʅH knowledge scores than men after adjusting 

for age and educational attainment. The age of 30ï49 

years and a high level of education was the criterion 

that demonstrated the best knowledge about ʅʅ among 

the studied respondents. 

While the majority of respondents indicated that 

they do handwashing in a variety of specific situations, 

they admitted to using only water or, on rare occasions, 

using alcohol-based hand rubs or handwash wipes in-

stead of alcohol-based disinfection. Empirical evidence 

suggests that disinfection and ʅH reduces the incidence 

of diarrhea, respiratory infections, and influenza, and is 

also considered the most cost-effective way to control 

diseases by breaking the chain of transmission [1-3]. 

Almost half of the respondents believe that 40% alco-
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hol is enough to disinfect hands with antiseptics. How-

ever, antiseptics do not kill all types of germs such as 

coronovirus, Clostridium difficile and some parasites; 

therefore, they are not recommended for use without 

ʅH when the hands are very dirty or greasy, for exam-

ple, after gardening or outdoor activities [12]. 

Anger [3] also reported that factors such as being 

busy, tired or hungry can prevent male respondents 

from doing ʅʅ. Positively, the frequency and quality 

of ʅʅ is influenced by the presence of other people in 

the toilets due to the clustering effect. ʅʅ is considered 

a social norm that must be observed in the correspond-

ing social group [3, 13]. 

Female respondents are in the habit of wearing 

rings, long nails or bracelets, while males are in the 

habit of wearing watches. An analysis of the studies 

performed showed that the bacterial load was 2.63 

times higher on hands with rings than on hands without 

rings [14, 15]. Therefore, the public should be re-

minded to pay special attention to these areas when 

washing their hands. 

More than 70% of respondents are more likely to 

perform Hʅ during infectious disease outbreaks. This 

fact suggests that public education campaigns are effec-

tive in changing the behavior of the population regard-

ing ʅʅ during outbreaks of infectious diseases [16]. 

In terms of hand drying, more men than women 

dry their hands on their own clothes, while women air 

dry their hands. Drying hands with dirty clothes re-

duces the benefits of handwashing to almost zero. It has 

also been found that insufficiently dried hands are more 

likely to transmit microorganisms compared to com-

pletely dried hands [6]. 

Respondents most frequently used paper towels to 

dry their hands, followed by warm hand drying, jet dry-

ing, and rolls of cloth towels. The most common hand 

drying method is paper towel drying. Paper towels ef-

fectively dry hands, remove bacteria, and pollute the air 

less with bacteria in toilets [17]. However, the use of 

paper towels has adverse effects in terms of waste dis-

posal and sustainability in the environment. It has been 

found that hand dryers with warm air are more environ-

mentally friendly than paper towels [18]. However, 

hand dryers are much slower than paper towels or jet 

hand dryers, taking approximately 45 s to remove only 

3% of residual water [6]. The average time of using 

warm hand dryers among the respondents was gener-

ally insufficient - less than 10 s. As a result, a signifi-

cant amount of water remains on the hands, which can 

easily re-contaminate hands after touching environ-

mental objects such as doorknobs when leaving the toi-

let [12]. 

The results of our cross-sectional study provided 

an opportunity to understand gaps in knowledge and 

public behavior regarding ʅʅ, as well as gender differ-

ences in relation to this issue. The results obtained can 

be used in gender-responsive health promotion activi-

ties and creative campaigns that aim to improve com-

pliance with ʅʅ and achieve sustainable improvements 

in ʅʅ practice. 

Conclusions. The results of the study showed that 

female respondents in general have a higher level of 

knowledge about ʅʅ than male respondents. ʅʅ was 

most correctly and fully performed by middle-aged 

women with higher education. There are misconcep-

tions among the public about some of the concepts as-

sociated with ʅʅ. Self-assessment of respondents' 

knowledge of drying methods and ʅʅ showed that the 

population needed additional training. The results of 

this epidemiological study are useful for gender-re-

sponsive health promotion activities and creative cam-

paigns to achieve sustainable improvement in ʅʅ prac-

tices. 
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ZINC AND ITS ROLE FOR THE HUMAN BODY  

 

ɸʥʦʪʘʮʽʷ. 

 ʉʝʨʝʜ ʝʩʝʥʮʽʘʣʴʥʠʭ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʮʠʥʢ ʛʨʘʻ ʥʘʡʚʘʞʣʠʚʽʰʫ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʽʾ ʛʦʤʝʦʩʪʘʟʫ ʦʨʛʘʥʽʟʤʫ 

ʣʶʜʠʥʠ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʩʪʨʫʢʪʫʨʥʦʶ ʪʘ ʢʘʪʘʣʽʪʠʯʥʦʶ ʨʦʣʣʶ ʮʠʥʢʟʘʣʝʞʥʠʭ ʝʥʟʠʤʽʚ. ʈʽʚʝʥʴ ʩʚʽʪʦʚʦʾ 

ʩʤʝʨʪʥʦʩʪʽ, ʚʥʘʩʣʽʜʦʢ ʤʽʢʨʦʝʣʝʤʝʥʪʦʟʽʚ ʩʪʘʥʦʚʠʪʴ 6%, ʘ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ɦ ʦ ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʛʽʧʦʮʠʥ-

ʢʦʟʽʚ, ï ʙʽʣʴʰʝ 1,1 ʤʣʨʜ. ʂʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʮʠʥʢʫ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʦʨʫʰʝʥʥʽ 

ʨʦʙʦʪʠ ʽʤʫʥʥʦʾ, ʥʝʨʚʦʚʦʾ, ʪʨʘʚʥʦʾ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤ. 

Abstract.  
Among the essential trace elements, zinc is crucial in regulating the homeostasis of the human body, which 

is associated with the structural and catalytic role of zinc-dependent enzymes. The global mortality rate due to 

trace elements constitutes 6%, and the number of people suffering from hypozincosis represents more than 1.1 

billion incidents. Clinical manifestations of zinc deficiency may exhibit complex disorders of the immune, nervous, 

digestive, and cardiovascular systems. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʎʠʥʢ, ʬʝʨʤʝʥʪʠ, ʽʤʫʥʽʪʝʪ, ʢʦʚʽʜ, ʧʘʪʦʣʦʛʽʷ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ. 

Key words: Zinc, enzymes, immunity, Covid-19, pathology of internal organs. 

 

Main part.  Zinc is one of the most essential and 

indispensable trace elements for the human body. The 

first work on its study dates back to 1963. Its biological 

role was established in 1969 when J. Raulin showed the 

necessity of this element for the growth of the fungus 

Aspergillus niger. Subsequently, the importance of zinc 

for plant and animal growth was confirmed. The main 

symptoms of zinc deficiency of varying severity are the 

following: diarrhea [1], immune dysfunction [2], infec-

tion [3], memory loss [4], and cognitive impairment 

[5]. Zinc deficiency was considered a risk factor for 

anemia [6], gastrointestinal dysfunction [3], and hy-

pogonadism [6]. 

The body of an adult contains 1.5-3 g of zinc. Zinc 

can be observed in all organs and tissues, but the most 

considerable amount is found in the prostate, semen, 

skin, hair, muscle tissue, and blood cells. 

The content of zinc in the human body, according 

to the literature, is the following: 

Å in general: 1.3-2.3 g / 70 kg; 

Å in the blood: 4-8.6 mg / l; 

Å in urine: 0.005-0.85 mg / l; 

Å in the hair: 50-400 mg / kg. 

In children during the first year of life, the serum 

zinc content averages 6.5-7.5 mg / l; this figure does not 

change with age. According to the WHO, the optimal 

intake of zinc in the body is recommended in the fol-

lowing quantities: for children under 6 months: 3 mg / 

d; 6 months - 1 year: 5 mg / day, 1 year - 6 years: 10 

mg / day; for children from 10 years and adults: 15 mg 

/ day. 

Zinc enters the body with food. Food rich in min-

eral zinc includes beef, liver, seafood, rice bran, whole-

meal flour, carrots, onions, and nuts. The need for mi-

cronutrients increases during intensive growth and 

pregnancy, amounting to 20-25 mg/day. Zinc defi-

ciency can develop with insufficient intake of this ele-

ment in the human body (1 mg/day or less), and the 

threshold toxicity is 600 mg/day. 

Zinc plays an essential role in skin regeneration, 

hair and nail growth, and sebaceous gland secretion. 

The main supply of zinc (about 30%) in the human 

https://doi.org/10.24412/2520-6990-2022-18141-28-31
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body is contained in bone tissue. The zinc concentra-

tion promptly decreases when it is insufficient in the 

body or results from impaired absorption, so zinc defi-

ciency leads to defects in the development of the skel-

etal system.  

Zinc is required for protein synthesis, including 

collagen and bone formation; involved in the function-

ing of insulin and antioxidant enzyme superoxide dis-

mutase, sex hormones, and dihydrocorticosterone; par-

ticipates in hematopoiesis, and slows down the apopto-

sis of peripheral cells. 

A number of studies conducted in the late 80's - 

early 90's of the last century found a correlation be-

tween the content of minerals in the bones of the fore-

arm with the absorption of zinc in postmenopausal 

women, indicating the effect of this trace element on 

bone mass. It has also been shown that zinc absorption 

decreases with age, especially in women, and is nega-

tively associated with postmenopausal bone loss. A 

randomized, double-blind, multicenter, prospective 

ZENITH study conducted at four research centers in 

France, Italy, and Northern Ireland demonstrated the 

relationship between zinc nutritional status and bio-

chemical markers of bone remodeling [7]. 

A study by Ceylan MN, Akdas S, Yazihan N. 

showed significant associations between zinc supple-

mentation and alkaline phosphatase levels, osteocalcin 

levels rather than parathyroid hormone levels, and al-

kaline phosphatase levels in bone. It is the mineral den-

sity of the femoral neck, not the lumbar spine that could 

benefit from the consumption of zinc supplements in 

the general population [8]. 

The skin contains 5% of zinc of its entire amount 

in the human body. It is involved in the synthesis of 

collagen, and ulcers, burns, wounds, and other skin le-

sions result from a deficiency in this element. There-

fore, Zn is a part of wound healing agents and is ac-

tively used in medicine. Applying this substance in 

large or small quantities can lead to androgenic and fo-

cal alopecia. In addition, zinc deficiency, as well as its 

overdose, adversely affects hair growth and health.  

Zinc can be an extracellular structural element and 

an intracellular signaling element. Free Zn is found in 

low concentrations, i.e., from nanomoles to mi-

cromoles. The ability to participate in the processes of 

ligand formation with organic molecules explains the 

extensive range of its participation in various biological 

systems. This is accompanied by the relative safety of 

this element, especially the lack of oxidative properties 

(unlike iron and copper), which improves the transport 

and metabolism of zinc in the body and the rapid bio-

logical uptake by cells. Zinc deficiency is associated 

with the development of severe diseases of organs and 

systems, premature aging, pathology of fetal develop-

ment, the emergence of genetic defects, and in recent 

years also, the pandemic COVID-19. 

Zinc acts as a secondary messenger for immune 

cells [3]; its ions are critical for the processes of for-

mation and regulation of the activity of cellular en-

zymes and transcription factors. Thus, the normal range 

of zinc content is necessary for the immune system to 

work. The element also has detoxifying properties, i.e., 

it promotes the excretion of carbon dioxide, absorption 

of vitamin E in the intestine, and maintaining its aver-

age concentration in the blood. In addition, zinc is well 

known as an antioxidant and stabilizer of cell mem-

branes. 

Immunological disorders are the earliest preclini-

cal signs of zinc deficiency. Studies suggest that zinc 

deficiency causes lymphopenia, thymic atrophy, and 

suppression of T-cell immune function. Many papers 

discuss possible mechanisms of zinc-dependent depres-

sion of the T-immune system. Animal experiments and 

in vitro studies have shown that zinc deficiency induces 

Fas / Apo1-mediated apoptosis of many cell lines, and 

the restoration of reduced zinc concentrations inhibits 

the mechanism of programmed cell death. 

Zinc deficiency adversely affects the immune re-

sponse, such as phagocytosis, intracellular destruction 

of pathogens, cytokine production, T-helper activation, 

clinically accompanied by atrophy of the thymus, lym-

phoid tissue, and increased risk of infection [5]. The 

work of Bruce Korant (1973) proved the presence of 

antiviral activity in zinc, which is realized by inhibiting 

the replication of viruses. Zinc has an antiviral effect 

against herpes simplex virus type 1 and 2, enterovirus 

and others. 

Given the above facts, the administration of zinc 

drugs in treating coronavirus infection seems clear. De-

creased zinc levels facilitate the interaction of SARS-

CoV 2 spike protein with ACE2, and elevated zinc lev-

els inhibit ACE2 expression, which counteracts virus 

binding [8]. Several studies suggest that low blood zinc 

levels correlate with more severe disease. Therefore, 

researchers propose to determine the level of zinc in the 

blood as a biomarker for predicting the course of 

COVID-19 and call for randomized clinical trials of 

zinc as a promising treatment and prevention. 

In case of additional zinc intake at <20 mg per day, 

the incidence of acute respiratory infections in children 

decreased by 35% [8]. In particular, the incidence and 

prevalence of pneumonia were 13% and 41% lower, re-

spectively, in children receiving zinc [10]. However, 

low doses of zinc could not to significantly reduce the 

risk of lower respiratory tract infections in children 

[11]. 

After taking more than 20 mg of zinc daily, adults 

with acute viral respiratory infections (including 

COVID-19) were 1.83 times more likely to recover 

than placebo, and there was also a clinically significant 

reduction in median duration and symptoms were also 

observed at day 3 [12]. 

It is interesting to note that in case of eating disor-

ders, especially in vegetarian diets, there may be a vio-

lation of zinc absorption, which may negatively affect 

the development of gastroduodenal pathology. A num-

ber of researchers indicate that hypertrophic, suba-

trophic, erosive (according to endoscopy) and diffuse 

(according to morphological studies) changes in the du-

odenal mucosa and antrum of the stomach correlated 

with lower serum zinc. The exacerbation phase of 

chronic gastritis and duodenitis was more common in 

patients with low serum zinc. The inclusion of thera-

peutic doses of zinc in the complex treatment contrib-

uted to the emergence of positive clinical and labora-

tory dynamics [13]. 
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Neurological pathology in zinc deficiency is ac-

tively studied by many researchers. Scientists suggest 

that zinc may enhance DNA / RNA polymerase activity 

in neurons, as well as protect cell membranes from ox-

idative stress and inflammation. Other mechanisms in-

clude regulation of neurotransmitter activity, increase 

in gamma-aminobutyric acid, a neurotrophic factor of 

the brain, and simulation of antidepressant activity to 

normalize brain function. Thus, zinc may be indicated 

to treat mood disorders and neurodegenerative diseases 

[14-17]. 

Clinical neurological signs of zinc deficiency in 

children are dysarthria, depression, emotional lability, 

and impaired concentration ability. Zinc deficiency in 

the antenatal period contributes to the violation of the 

formation of behavioral reactions, reduced intellectual 

potential, and impaired motility. Autism spectrum dis-

orders are among the most common in pediatric neurol-

ogy. The pivotal place in developing these disorders oc-

cupies the intrauterine deficiency of minerals, primarily 

zinc, which complicates pregnancy and defects in fetal 

development, and dysfunction of its organs and systems 

[18]. Zinc deficiency in pregnant women may coincide 

with low iron, folic acid, changes in copper levels, and 

antibiotics [19]. 

Supplemental zinc intake above 20 mg per day 

was not associated with improved sperm viability or in-

creased sperm count. However, adequate zinc supple-

ments for adults improved sperm motility, concentra-

tion, morphology, and volume compared with no in-

take. Thus, it was found that the clinical incidence of 

pregnancy increased sharply by 343% [20-22]. 

Paying attention to lipid metabolism indices, the 

addition of zinc in high doses is associated with a de-

crease of 10.92 mg/dl, 6.87 mg/dl, and 10.29 mg/dl for 

triglycerides, low-density lipoprotein cholesterol, and 

total cholesterol (TC), respectively. In contrast, an un-

obvious increase in high-density lipoprotein cholesterol 

has also been identified [19]. 

Atherosclerotic plaque (AP) instability is a major 

cause of myocardial infarction (MI) and stroke. The 

tendency of carotid atherosclerotic plaque to rupture is 

an independent risk factor for coronary atherosclerosis 

and MI. There has also been an association between 

zinc deficiency in various bio-substrates and the devel-

opment of obesity, type 2 diabetes, hypertension, coro-

nary heart disease (CHD), and atherosclerosis [24-25]. 

A significant inverse correlation was found be-

tween the thickness of the intima-media complex of the 

common carotid artery and the zinc content in the se-

rum, which is consistent with the literature. In the case 

of atherosclerosis progression, the degree of impres-

sions increases, whereas the level of zinc in the serum 

decreases, which is associated with a reduction in zinc 

level in atherosclerotic plaques. Decreased zinc con-

centration in hair is accompanied by a reduction in zinc 

levels in biopsies of atherosclerotic plaques [26]. 

The results of the study can help select patients at 

high risk of cardiovascular incidence, and the use of ap-

propriate analytical approaches makes it possible to 

predict the instability of atherosclerotic plaque [27]. 

Zinc also plays a vital role in alcohol metabolism, 

so a deficiency in this trace element can increase the 

susceptibility to alcoholism (especially in children and 

adolescents). The catalytic role of zinc concerning al-

cohol dehydrogenase activity, changes in its substrate 

activity, and oxidizing properties have been proved. 

Conclusions. Thus, the trace element zinc is one 

of the essential trace elements, which has anti-inflam-

matory, antiviral, antioxidant, and immunomodulatory 

properties. 
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ʍʘʢʠʤʞʘʥʦʚʘɸʟʠʟʘʭʦʥ ʉʦʜʠʢʞʦʥ ʢʠʟʠ  

 ʩʪʫʜʝʥʪʢʘ.  

ʊʘʰʢʝʥʪʩʢʠʡ ʇʝʜʠʘʪʨʠʯʝʩʢʠʡ ʄʝʜʠʮʠʥʩʢʠʡ ʀʥʩʪʠʪʫʪ. ʛ. ʊʘʰʢʝʥʪ, 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʘʨʘʪʘʝʚʘ ʃʦʣʘ ɸʙʜʫʣʣʘʝʚʥʘ 

ʢ.ʤ.ʥ. ʜʦʮʝʥʪ 

 ʢʘʬʝʜʨʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ. 

ʊʘʰʢʝʥʪʩʢʠʡ ʇʝʜʠʘʪʨʠʯʝʩʢʠʡ ʄʝʜʠʮʠʥʩʢʠʡ ʀʥʩʪʠʪʫʪ. ʛ. ʊʘʰʢʝʥʪ. 
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MODERN VIEW ON ASPECTS OF MORPHOLOGY OF SINUS PATHOLOGIES  

 

ɸʥʥʦʪʘʮʠʷ:  

ʅʘʤʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʘʩʧʝʢʪʳ ʤʦʨʬʦʣʦʛʠʠ ʧʘʪʦʣʦʛʠʡ ʧʘʟʫʭ ʥʘ ʦʩʥʦʚʝ ʣʠʪʝʨʘʪʫʨʳ. 

Abstract:  

We analyzed aspects of the morphology of sinus pathologies based on the literature. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʩʧʝʢʪʳ, ʘʥʘʣʠʟ, ʧʘʟʫʭʘ, ʜʳʭʘʥʠʝ. 

Key words: aspects, analysis, sinus, respiration. 

 

ʆʢʦʣʦʥʦʩʦʚʳʝ ʧʘʟʫʭʠ (sinus paranasalis) - ʚʦʟ-

ʜʫʭʦʥʦʩʥʳʝ ʧʦʣʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʙʣʠʟʠ ʧʦʣʦ-

ʩʪʠ ʥʦʩʘ ʠ ʩʦʦʙʱʘʝʤʳʝ ʩ ʥʝʡ ʩ ʧʦʤʦʱʴʶ ʦʪʚʝʨʩʪʠʡ. 

ʂ ʥʠʤ ʦʪʥʦʩʷʪ ʚʝʨʭʥʝʯʝʣʶʩʪʥʳʝ, ʣʦʙʥʳʝ ʠ ʢʣʠʥʦ-

ʚʠʜʥʳʝ ʧʘʟʫʭʠ, ʘ ʪʘʢʞʝ ʧʘʟʫʭʠ ʨʝʰʝʪʯʘʪʦʡ ʢʦʩʪʠ . 

ʈʘʟʚʠʪʠʝ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ ʥʦʩʘ ʥʘʯʠʥʘʝʪʩʷ ʥʘ 9-

10-ʡ ʥʝʜʝʣʝ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ 

ʧʣʦʜʘ. ʋ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʠʤʝʶʪʩʷ ʚʩʝ ʦʢʦʣʦʥʦʩʦ-

ʚʳʝ ʧʘʟʫʭʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʣʦʙʥʳʭ ʠ ʢʣʠʥʦʚʠʜ-

ʥʳʭ, ʦʥʠ ʬʦʨʤʠʨʫʶʪʩʷ ʢ ʚʦʟʨʘʩʪʫ 6-8 ʣʝʪ. ɺʝʨʭʥʝ-

ʯʝʣʶʩʪʥʳʝ ʧʘʟʫʭʠ ɺʝʨʭʥʝʯʝʣʶʩʪʥʘʷ ʧʘʟʫʭʘ (sinus 

maxillaris) ʩʘʤʘʷ ʦʙʲʝʤʥʘʷ, ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʪʝʣʝ 

ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ. ʋ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʘʟʫʭʘ ʠʤʝʝʪ 

ʱʝʣʝ-. ʇʨʦʜʦʣʴʥʳʡ ʝʝ ʨʘʟʤʝʨ ʩʦʩʪʘʚʣʷʝʪ 7-14 ʤʤ, 

ʚʳʩʦʪʘ - 5-10 ʤʤ. ʂ ʢʦʥʮʫ 1-ʛʦ ʛʦʜʘ ʞʠʟʥʠ ʧʘʟʫʭʘ 

ʧʨʠʦʙʨʝʪʘʝʪ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ, ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠ-

ʚʘʷʩʴ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʣʠʮʝʚʦʛʦ ʯʝʨʝʧʘ, ʢ 6-7-ʣʝʪʥʝʤʫ 

ʚʦʟʨʘʩʪʫ ʨʝʙʝʥʢʘ ʦʥʘ ʧʨʠʦʙʨʝʪʘʝʪ ʪʫ ʤʥʦʛʦʛʨʘʥʥʫʶ 

ʬʦʨʤʫ, ʢʦʪʦʨʘʷ ʩʚʦʡʩʪʚʝʥʥʘ ʚʟʨʦʩʣʦʤʫ. ʇʦʩʣʝ 

ʩʤʝʥʳ ʟʫʙʦʚ ʦʙʲʝʤ ʧʘʟʫʭʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʨʦʩʪʫ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ ʠ ʦʢʦʥʯʘ-

ʪʝʣʴʥʦ ʬʦʨʤʠʨʫʝʪʩʷ ʢ ʚʦʟʨʘʩʪʫ 15-20 ʣʝʪ. ʋ ʚʟʨʦʩ-

ʣʳʭ ʚʝʨʭʥʝʯʝʣʶʩʪʥʘʷ ʧʘʟʫʭʘ ʠʤʝʝʪ ʦʙʲʝʤ ʦʢʦʣʦ 15-

20 ʩʤ . ʆʙʲʝʤ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʧʘʟʫʭʠ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ: 1 - 3 ʤʝʩ; 2 - 6 ʤʝʩ; 3 - 1 ʛʦʜ; 4 - 3 

ʛʦʜʘ; 5 - 5 ʣʝʪ; 6 - 8 ʣʝʪ; 7 - 12 ʣʝʪ ʇʝʨʝʜʥʷʷ ʩʪʝʥʢʘ 

ʧʨʦʩʪʠʨʘʝʪʩʷ ʦʪ ʥʠʞʥʝʛʦ ʢʨʘʷ ʛʣʘʟʥʠʮʳ ʜʦ ʘʣʴʚʝʦ-

ʣʷʨʥʦʛʦ ʦʪʨʦʩʪʢʘ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ. ʇʦʜ ʢʨʘʝʤ ʛʣʘʟ-

ʥʠʮʳ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 0,5-1 ʩʤ ʥʠʞʝ ʝʛʦ, ʦʪʢʨʳ-

ʚʘʝʪʩʷ ʧʦʜʛʣʘʟʥʠʯʥʳʡ ʢʘʥʘʣ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʚʳʭʦ-

ʜʠʪ ʩʦʩʫʜʠʩʪʦ-ʥʝʨʚʥʳʡ ʧʫʯʦʢ: ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ 

ʥʝʨʚ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʨʪʝʨʠʷ ʠ ʚʝʥʘ. 

ʅʠʞʝ ʧʦʜʛʣʘʟʥʠʯʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʨʘʩʧʦʣʦʞʝʥʦ ʚʳ-

ʨʘʞʝʥʥʦʝ ʚʜʘʚʣʝʥʠʝ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʠ - ʢʣʳʢʦʚʘʷ, 

ʠʣʠ ʩʦʙʘʯʴʷ, ʷʤʢʘ (fossa canina) - ʤʝʩʪʦ, ʛʜʝ ʥʘ 

ʫʨʦʚʥʝ ʧʨʝʤʦʣʷʨʘ II ʨʝʢʦʤʝʥʜʫʶʪ ʚʩʢʨʳʚʘʪʴ ʧʘ-

ʟʫʭʫ. ʂʦʩʪʴ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʠ ʙʳʚʘʝʪ ʜʦʚʦʣʴʥʦ ʧʣʦʪ-

ʥʦʡ, ʛʫʙʯʘʪʦʛʦ ʩʪʨʦʝʥʠʷ. ɺʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ ʚʦʟ-

ʤʦʞʥʦ ʫʧʦʨʥʦʝ ʢʦʩʪʥʦʝ ʢʨʦʚʦʪʝʯʝʥʠʝ. ɺʝʨʭʥʷʷ 

ʩʪʝʥʢʘ - ʢʨʳʰʘ ʧʘʟʫʭʠ, ʦʪʜʝʣʷʝʪ ʝʝ ʦʪ ʛʣʘʟʥʠʮʳ. ɺ 

ʥʝʡ ʧʨʦʭʦʜʠʪ ʢʘʥʘʣ, ʘ ʠʥʦʛʜʘ ʧʦʣʫʢʘʥʘʣ, ʦʪʢʨʳʪʳʡ 

ʚ ʧʨʦʩʚʝʪ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʧʘʟʫʭʠ, ʚ ʢʦʪʦʨʦʤ ʧʦ-

ʤʝʱʘʶʪʩʷ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʥʝʨʚ ʠ ʩʦʩʫʜʳ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʧʘʟʫʭʝ 

ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʵʪʦʪ ʩʦʩʫʜʠʩʪʦ-ʥʝʨʚʥʳʡ ʧʫʯʦʢ. 

ʂʘʢ ʦʪʤʝʯʝʥʦ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʯʪʦ 

ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʥʦʩʘ - ʜʳʭʘʪʝʣʴʥʘʷ. ɺ ʥʦʨʤʝ ʯʝ-

ʨʝʟ ʥʦʩ ʧʨʦʭʦʜʠʪ ʚʝʩʴ ʚʜʳʭʘʝʤʳʡ ʠ ʚʳʜʳʭʘʝʤʳʡ 

ʚʦʟʜʫʭ. ɺʦ ʚʨʝʤʷ ʚʜʦʭʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʦʪʨʠʮʘ-

ʪʝʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ ʚ ʛʨʫʜʥʦʡ ʧʦʣʦʩʪʠ, ʚʦʟʜʫʭ 

ʫʩʪʨʝʤʣʷʝʪʩʷ ʚ ʦʙʝ ʧʦʣʦʚʠʥʳ ʥʦʩʘ. ʆʩʥʦʚʥʦʡ ʧʦʪʦʢ 

ʚʦʟʜʫʭʘ ʥʘʧʨʘʚʣʷʝʪʩʷ ʩʥʠʟʫ ʚʚʝʨʭ ʜʫʛʦʦʙʨʘʟʥʦ ʧʦ 

ʦʙʱʝʤʫ ʥʦʩʦʚʦʤʫ ʭʦʜʫ ʚʜʦʣʴ ʩʨʝʜʥʝʡ ʥʦʩʦʚʦʡ ʨʘ-

ʢʦʚʠʥʳ, ʧʦʚʦʨʘʯʠʚʘʝʪ ʢʟʘʜʠ ʠ ʢʥʠʟʫ ʚ ʩʪʦʨʦʥʫ 

ʭʦʘʥ. ʇʨʠ ʚʜʦʭʝ ʠʟ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ ʚʳʭʦʜʠʪ 

ʯʘʩʪʴ ʚʦʟʜʫʭʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʛʨʝʚʘʥʠʶ ʠ 

ʫʚʣʘʞʥʝʥʠʶ ʚʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ. ʇʨʠ ʚʳʜʦʭʝ ʦʩ-

ʥʦʚʥʘʷ ʤʘʩʩʘ ʚʦʟʜʫʭʘ ʧʨʦʭʦʜʠʪ ʥʘ ʫʨʦʚʥʝ ʥʠʞʥʝʡ 

ʥʦʩʦʚʦʡ ʨʘʢʦʚʠʥʳ, ʯʘʩʪʴ ʚʦʟʜʫʭʘ ʧʦʩʪʫʧʘʝʪ ʚ ʦʢʦ-

ʣʦʥʦʩʦʚʳʝ ʧʘʟʫʭʠ. ɼʘʚʣʝʥʠʝ ʩʪʨʫʠ ʚʦʟʜʫʭʘ ʥʘ ʩʣʠ-

ʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʥʦʩʘ ʚʳʟʳʚʘʝʪ ʚʦʟʙʫʞʜʝʥʠʝ ʜʳʭʘ-

ʪʝʣʴʥʦʛʦ ʨʝʬʣʝʢʩʘ. ɽʩʣʠ ʜʳʭʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ 

ʨʦʪ, ʚʜʦʭ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʝʝ ʛʣʫʙʦʢʠʤ, ʯʪʦ ʫʤʝʥʴ-

ʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʦʨʛʘʥʠʟʤ ʢʠʩʣʦ-

ʨʦʜʘ. ʇʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʘʚʣʝ-

ʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʜʳʭʘʪʝʣʴʥʦʡ 
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ʵʢʩʢʫʨʩʠʠ ʣʝʛʢʠʭ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʛʠʧʦʢʩʠʠ ʦʨʛʘ-

ʥʠʟʤʘ, ʘ ʵʪʦ ʚʳʟʳʚʘʝʪ ʨʘʟʚʠʪʠʝ ʮʝʣʦʛʦ ʨʷʜʘ ʧʘʪʦʣʦ-

ʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʦ ʩʪʦʨʦʥʳ ʥʝʨʚʥʦʡ, ʩʦʩʫʜʠ-

ʩʪʦʡ, ʢʨʦʚʝʪʚʦʨʥʦʡ ʩʠʩʪʝʤʳ ʠ ʜʨ., ʦʩʦʙʝʥʥʦ ʫ ʜʝ-

ʪʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʩʪʫʧʘʝʪ ʦʩʣʘʙʣʝʥʠʝ ʚʝʥʪʠʣʷʮʠʠ 

ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ ʠ ʧʦʣʦʩʪʝʡ ʩʨʝʜʥʝʛʦ ʫʭʘ. ɼʣʠ-

ʪʝʣʴʥʦʝ ʥʘʨʫʰʝʥʠʝ ʥʦʩʦʚʦʛʦ ʜʳʭʘʥʠʷ ʫ ʜʝʪʝʡ ʚʳ-

ʟʳʚʘʝʪ ʥʝʧʨʘʚʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʣʠʮʝʚʦʛʦ ʩʢʝʣʝʪʘ, 

ʦʩʦʙʝʥʥʦ ʟʫʙʦʯʝʣʶʩʪʥʦʡ ʩʠʩʪʝʤʳ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʘ 

ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ ʦʪʜʘʣʝʥʥʳʭ ʦʨʛʘʥʦʚ. 

ɼʘʣʴʥʝʡʰʠʡ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ ʦ ʥʘʨʫ-

ʰʝʥʠʷʭ ʪʘʢʠʭ ʢʘʢ ʩʠʥʫʩʠʪʳ ,ʘ ʠʤʝʥʥʦ ʭʨʦʥʠʯʝʩʢʠʡ 

ʩʠʥʫʩʠʪ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴ-

ʥʳʭ ʧʫʪʝʡ . ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʦ ʧʦʷʚʣʷʪʴʩʷ ʚʩʝ 

ʙʦʣʴʰʝ ʧʫʙʣʠʢʘʮʠʡ ʦ ʙʝʩʩʠʤʧʪʦʤʥʦʡ ʬʦʨʤʝ ʭʨʦ-

ʥʠʯʝʩʢʦʛʦ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʛʦ ʩʠʥʫʩʠʪʘ ï ʩʠʥʜʨʦʤʝ 

ʤʦʣʯʘʱʝʛʦ ʩʠʥʫʩʘ . ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʦʡ ʩʯʠʪʘʝʪʩʷ ʨʠʥʦʛʝʥʥʘʷ ʪʝʦʨʠʷ ʧʘʪʦʛʝ-

ʥʝʟʘ ʭʨʦʥʠʯʝʩʢʦʛʦ ʨʠʥʦʩʠʥʫʩʠʪʘ. ɹʣʘʛʦʜʘʨʷ ʰʠʨʦ-

ʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʥʜʦʩʢʦʧʠʠ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʦʤʦʛʨʘʬʠʠ ʩʪʘʣ ʦʯʝʚʠʜʥʳʤ ʬʘʢʪ, ʯʪʦ ʧʝʨʚʠʯʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʚʦʟʥʠʢʘʶʪ ʚ ʦʩʪʠʦ-

ʤʝʘʪʘʣʴʥʦʤ ʢʦʤʧʣʝʢʩʝ ʧʝʨʝʜʥʠʭ ʷʯʝʝʢ ʨʝʰʝʪʯʘʪʦʡ 

ʢʦʩʪʠ, ʠ ʣʠʰʴ ʧʦʩʣʝ ʵʪʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʟʘʜʥʠʝ ʷʯʝʡʢʠ ʨʝʰʝʪʯʘʪʦʡ ʢʦ-

ʩʪʠ ʠ ʦʩʪʘʣʴʥʳʝ ʦʢʦʣʦʥʦʩʦʚʳʝ ʧʘʟʫʭʠ . ʋʟʦʩʪʴ ʜʘʥ-

ʥʦʡ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʣʦʞʥʦʩʪʴ ʝʝ ʘʥʘʪʦ-

ʤʠʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʬʘʢ-

ʪʦʨʘʤʠ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʠʡ ʨʠʥʦʩʠʥʫʩʠʪʘ , 

ʠʛʨʘʶʱʠʤʠ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʝʛʦ ʧʘʪʦʛʝʥʝʟʝ. ʀʟ-

ʚʝʩʪʥʳ ʨʘʟʣʠʯʥʳʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʥʘʪʦʤʠʯʝʩʢʠʝ 

ʚʘʨʠʘʥʪʳ ʩʪʨʦʝʥʠʷ ʦʩʪʠʦʤʝʘʪʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʚ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʩʦʯʝʪʘʥʠʷʭ . ʅʦ ʢʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʚ ʨʘʟʚʠʪʠʠ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʦʢʦʣʦʥʦʩʦʚʦʡ ʧʘʟʫʭʝ ʷʚ-

ʣʷʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ - ʩʦʩʪʦʷʥʠʝ ʝʝ ʩʦʫʩʪʴʷ. 

ɽʩʪʝʩʪʚʝʥʥʦʝ ʩʦʫʩʪʴʝ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʧʘʟʫʭʠ ʨʘʩ-

ʧʦʣʦʞʝʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʩʥʦʚʘʥʠʠ ʨʝʰʝʪʯʘ-

ʪʦʡ ʚʦʨʦʥʢʠ ʠ ʧʨʠʢʨʳʪʦ ʢʨʶʯʢʦʚʠʜʥʳʤ ʦʪʨʦʩʪʢʦʤ. 

ʆʥʦ ʠʤʝʝʪ ʵʣʣʠʧʩʦʠʜʥʫʶ ʬʦʨʤʫ, ʘ ʝʛʦ ʜʣʠʥʥʘʷ ʦʩʴ 

ʨʘʩʧʦʣʦʞʝʥʘ ʧʘʨʘʣʣʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ 

ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʧʦ ʩʨʝʜʥʝʤʫ ʥʦʩʦʚʦʤʫ ʭʦʜʫ, ʝʛʦ ʨʘʟ-

ʤʝʨ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʦʪ 3ʤʤ ʜʦ 8ʤʤ . 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʳ ʨʘʟʣʠʯʥʳʝ ʘʥʦʤʘʣʠʠ 

ʩʪʨʦʝʥʠʷ ʢʨʶʯʢʦʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ: ʠʟʛʠʙ ʚ ʤʝʜʠ-

ʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʚʧʝʨʝʜ ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ 

çʫʜʚʦʝʥʥʘʷ ʩʨʝʜʥʷʷ ʥʦʩʦʚʘʷ ʨʘʢʦʚʠʥʘè, ʧʝʨʬʦʨʠ-

ʨʦʚʘʥʥʳʡ ʢʨʶʯʢʦʚʠʜʥʳʡ ʦʪʨʦʩʪʦʢ, ʛʠʧʦʧʣʘʟʠʷ ʠʣʠ 

ʦʪʩʫʪʩʪʚʠʝ ʢʨʶʯʢʦʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ. ɺʘʞʥʦ ʧʦʥʠ-

ʤʘʪʴ, ʯʪʦ ʘʥʦʤʘʣʠʠ ʩʪʨʦʝʥʠʷ ʢʨʶʯʢʦʚʠʜʥʦʛʦ ʦʪ-

ʨʦʩʪʢʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʘʪʦʣʦʛʠʶ, ʦʥʠ 

ʜʦʣʞʥʳ ʨʘʩʮʝʥʠʚʘʪʴʩʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʘʞʜʦʤʫ 

ʢʦʥʢʨʝʪʥʦʤʫ ʩʣʫʯʘʶ. ʊʘʢ, ʫ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝ-

ʩʢʠʤʠ ʬʨʦʥʪʠʪʘʤʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʨʶʯʢʦʚʠʜʥʦʛʦ 

ʦʪʨʦʩʪʢʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʫʞʝʥʠʝ ʣʦʙʥʦʛʦ ʢʘʥʘʣʘ . ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʘʙʩʦʣʶʪʥʦʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴ-

ʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʭʨʦʥʠʯʝʩʢʠʭ ʚʝʨʭʥʝʯʝ-

ʣʶʩʪʥʳʭ ʩʠʥʫʩʠʪʦʚ ʠʤʝʝʪʩʷ çʩʦʧʫʪʩʪʚʫʶʱʘʷè ʧʘ-

ʪʦʣʦʛʠʷ ʧʦʣʦʩʪʠ ʥʦʩʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʨʘʟʣʠʯʥʳʝ ʘʥʘ-

ʪʦʤʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ ʩʪʨʦʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʢʘʟʳ-

ʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʦʩʥʦʚʥʳʭ 

ʬʫʥʢʮʠʡ ʥʦʩʘ: ʜʳʭʘʪʝʣʴʥʦʡ, ʦʙʦʥʷʪʝʣʴʥʦʡ, ʜʚʠʛʘ-

ʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʤʫʢʦʮʠʣʠʘʨʥʦʛʦʪʨʘʥʩʧʦʨʪʘ . ʀʩ-

ʢʨʠʚʣʝʥʠʝ ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ ï ʵʪʦ ʘʥʘʪʦʤʠʯʝʩʢʘʷ 

ʘʥʦʤʘʣʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʭʨʦʥʠʟʘ-

ʮʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ ʚ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫ-

ʭʘʭ.  

ɺ ʣʠʪʝʨʘʪʫʨʝ ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩʦʦʙʱʝʥʠʷ ʦ 

ʧʥʝʚʤʘʪʠʟʘʮʠʠ ʥʠʞʥʠʭ ʥʦʩʦʚʳʭ ʨʘʢʦʚʠʥ. ʆʜʥʘʢʦ 

ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʥʘʣʠʯʠʝ ʙʫʣʣʝʟʥʳʭ 

ʩʨʝʜʥʠʭ ʥʦʩʦʚʳʭ ʨʘʢʦʚʠʥ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ 

ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʠʥʫʩʠʪʘ , ʘ ʪʘʢʞʝ ʚʳʩʢʘʟʳ-

ʚʘʶʪ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʨʘʟʚʠʪʠʠ ʭʨʦʥʠʯʝ-

ʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʧʘʟʫʭʝ ʠʤʝʝʪ 

ʟʥʘʯʝʥʠʝ ʪʦʣʴʢʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʘʤʦʡ ʩʨʝʜʥʝʡ ʨʘʢʦ-

ʚʠʥʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʣʘʪʝʨʘʣʴʥʦʡ ʩʪʝʥʢʝ ʧʦʣʦʩʪʠ 

ʥʦʩʘ, ʪʦ ʝʩʪʴ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʩʨʝʜʥʝʡ ʨʘʢʦʚʠʥʳ ʜʦ ʣʘ-

ʪʝʨʘʣʴʥʦʡ ʩʪʝʥʢʠ ʧʦʣʦʩʪʠ ʥʦʩʘ ʤʝʥʝʝ 3 ʤʤ, ʯʪʦ 

ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ . ɻʠʧʝʨʪʨʦʬʠʷ 

ʥʠʞʥʠʭ ʥʦʩʦʚʳʭ ʨʘʢʦʚʠʥ ʚʩʪʨʝʯʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʯʘ-

ʩʪʦ - 66,7% ʧʘʮʠʝʥʪʦʚ ʩ ʨʠʥʦʩʠʥʫʩʠʪʘʤʠ . ʆʜʥʠʤ 

ʠʟ ʦʩʣʦʞʥʝʥʠʡ ʩʫʙʪʦʪʘʣʴʥʦʡ ʠ ʪʦʪʘʣʴʥʦʡ ʨʝʟʝʢʮʠʠ 

ʥʦʩʦʚʳʭ ʨʘʢʦʚʠʥ ʷʚʣʷʝʪʩʷ çʩʠʥʜʨʦʤ ʧʫʩʪʦʛʦ ʥʦʩʘè. 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʦʙʘʚʦʯʥʳʭ ʩʦʫʩʪʠʡ ʚʝʨʭ-

ʥʝʯʝʣʶʩʪʥʳʭ ʧʘʟʫʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 5% ʦʙʱʝʡ ʧʦʧʫ-

ʣʷʮʠʠ ʠ ʜʦ 25-50% ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʨʠ-

ʥʦʩʠʥʫʩʠʪʘʤʠ . ʅʘʣʠʯʠʝ ʜʦʙʘʚʦʯʥʦʛʦ ʩʦʫʩʪʴʷ ʤʦ-

ʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʝʮʠʨʢʫʣʷʮʠʠ ʩʣʠʟʠ 

ʤʝʞʜʫ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʦʫʩʪʴʝʤ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ 

ʧʘʟʫʭʠ ʠ ʜʦʙʘʚʦʯʥʳʤ ʦʪʚʝʨʩʪʠʝʤ. ɼʘʥʥʳʡ ʬʝʥʦʤʝʥ 

ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ çʩʠʥʜʨʦʤ ʜʚʫʭ ʦʪʚʝʨʩʪʠʡè . ʉʫ-

ʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦ-

ʙʣʝʤʳ ï ʦʙʲʝʜʠʥʝʥʠʝ ʜʦʙʘʚʦʯʥʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʦʪʚʝʨʩʪʠʷ ʠʣʠ ʠʭ ʟʘʢʨʳʪʠʝ ʧʫʪʝʤ ʧʣʘʩʪʠʢʠ ʢʨʘʝʚ 

ʩʦʫʩʪʴʷ . ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʟʘʜʥʝʡ ʬʦʥʪʘʥʝʣʣʝ ʙʦʣʴ-

ʰʦʛʦ ʩʦʫʩʪʴʷ, ʚʦʟʜʫʭ ʯʝʨʝʟ ʥʝʛʦ ʚ ʠʟʙʳʪʦʯʥʦʤ ʦʙʲ-

ʝʤʝ ʧʦʩʪʫʧʘʝʪ ʚ ʧʨʦʩʚʝʪ ʧʘʟʫʭʠ, ʪʨʘʚʤʠʨʫʷ ʩʣʠʟʠ-

ʩʪʫʶ ʦʙʦʣʦʯʢʫ. ʕʪʦ ʚʝʜʝʪ ʢ ʨʘʟʚʠʪʠʶ ʤʫʢʦʠʜʥʦʡ 

ʜʝʛʝʥʝʨʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʣʦʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦ-

ʣʦʯʢʠ ʩ ʜʘʣʴʥʝʡʰʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʣʦʞʥʦʡ ʢʠʩʪʳ, 

ʠʟ ʩʪʝʥʢʠ ʢʦʪʦʨʦʡ ʥʘʯʠʥʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʥʦʞʢʠ ʧʦʣʠʧʘ . ʇʨʦʙʣʝʤʫ ʩʥʠʞʝʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝ-

ʩʢʦʡ ʪʨʘʚʤʳ ʠ ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʮʠʜʠʚʘ 

ʘʥʪʨʦʭʦʘʥʘʣʴʥʦʛʦ ʧʦʣʠʧʘ ʚʦʟʤʦʞʥʦ ʨʝʰʠʪʴ, 

ʫʤʝʥʴʰʠʚ ʦʙʲʝʤ ʚʦʟʜʫʭʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʯʝʨʝʟ 

ʙʦʣʴʰʦʝ ʩʦʫʩʪʴʝ ʚ ʚʝʨʭʥʝʯʝʣʶʩʪʥʫʶ ʧʘʟʫʭʫ.  

ɸʚʪʦʨʘʤʠ ʟʘʨʫʙʝʞʥʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝ-

ʨʘʪʫʨʳ ʦʪʤʝʯʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʦ ʥʝ ʪʦʣʴʢʦ ʘʥʘʪʦ-

ʤʠʯʝʩʢʠʝ ʚʘʨʠʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʭʨʦʥʠ-

ʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʚ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭʘʭ, ʝʱʝ 

ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʭʨʦʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʢʦ-

ʣʦʥʠʟʘʮʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠʩʣʠʟʠ-

ʩʪʦʡ ʧʘʟʫʭʠ.  

ɸ ʪʘʢʞʝ ʘʚʪʦʨʘʤʠ ʦʪʤʝʯʝʥʦ,ʯʪʦ ʧʨʠ ʭʨʦʥʠʯʝ-

ʩʢʦʤ ʛʥʦʡʥʦʤ ʩʠʥʫʩʠʪʝ ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʩʧʝʢʪʨ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʝʥ ʤʠʢʩʪʦʚʦʡ ʬʣʦʨʦʡ. ʏʘʱʝ ʚʳ-

ʜʝʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʵʨʦʙʳ - 52% ʧʘʮʠʝʥʪʦʚ: 

Streptococcus spp. ï 21%, Haemophilus influenza ï 

16%, Pseudomonas aeruginosa ï 15%, Staphylococcus 

aureus ʠ Moraxella spp. ï ʧʦ 10%. ʆʙʣʠʛʘʪʥʳʝ ʠ ʬʘ-

ʢʫʣʴʪʘʪʠʚʥʳʝ ʘʥʘʵʨʦʙʳ ʚʳʜʝʣʷʶʪʩʷ ʚ 48% ʩʣʫʯʘʝʚ 
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. ʀʤʝʥʥʦ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʠʥʬʝʢʮʠʷ ʚʝʜʝʪ ʢ ʯʘʩʪʦʤʫ 

ʨʝʮʠʜʠʚʠʨʦʚʘʥʠʶ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʨʙʠʪʘʣʴʥʳʭ ʠ 

ʚʥʫʪʨʠʯʝʨʝʧʥʳʭ ʦʩʣʦʞʥʝʥʠʡ . ɻʨʠʙʢʦʚʳʡ ʩʠʥʫʩʠʪ, 

ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʛʨʠʙʳ 

Aspergillus, Phycomycetes (Mucor, Rhizopus), 

Alternaria, Candida, ʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ 

ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ .  

ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚʛʨʠʙʢʦ-

ʚʦʝ ʧʦʨʘʞʝʥʠʝ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʨʠʥʦʩʠʥʫʩʠʪʦʤ. ʇʨʠ ʯʝʤ 

ʩʨʝʜʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʚʳʷʚʣʝʥʥʳʭ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʛʨʠʙʢʦʚʳʤ ʩʠʥʫʩʠʪʦʤ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʷʚʣʷ-

ʣʘʩʴ ʥʝʨʘʮʠʦʥʘʣʴʥʘʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʚ 

20,9%. 85,8% ʤʠʮʝʪʦʤ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ ʚʳ-

ʟʚʘʥʳ ʛʨʠʙʘʤʠ ʨʦʜʘ Aspergillus .  

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʚʪʦʨʳ ʣʠʪʝʨʘʪʫʨʳ ʫʪʚʝʨ-

ʞʜʘʶʪ, ʯʪʦ ʪʠʧ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʚ ʦʢʦʣʦ-

ʥʦʩʦʚʦʡ ʧʘʟʫʭʝ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʤʠʢʨʦʬʣʦʨʳ. ʊʘʢ, 

ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʵʢʩʩʫʜʘʪʠʚʥʦʤ ʚʦʩʧʘʣʝʥʠʠ ʦʢʦ-

ʣʦʥʦʩʦʚʦʡ ʧʘʟʫʭʠ ʩʣʝʜʫʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʨʦ-

ʮʝʩʩ ʚʳʟʚʘʥ ʤʠʢʨʦʬʣʦʨʦʡ ʛʨʘʤʧʦʟʠʪʠʚʥʦʛʦ ʩʧʝʢ-

ʪʨʘ. ɻʨʘʤʥʝʛʘʪʠʚʥʘʷ ʬʣʦʨʘ ʚʳʟʳʚʘʝʪ ʨʘʟʚʠʪʠʝ ʭʨʦ-

ʥʠʯʝʩʢʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ, ʘ ʥʘʣʠʯʠʝ 

ʢʣʠʥʠʢʦ - ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʦ ʪʠʧʫ 

ʩʤʝʰʘʥʥʦʛʦ (ʵʢʩʩʫʜʘʪʠʚʥʦ-ʧʨʦʜʫʢʪʠʚʥʦʛʦ) ʚʦʩʧʘ-

ʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʥʘʣʠʯʠʝ ʢʘʢ ʛʨʘʤ-

ʥʝʛʘʪʠʚʥʦʡ, ʪʘʢ ʠ ʛʨʘʤʧʦʟʠʪʠʚʥʦʡ ʬʣʦʨʳ ʚ ʧʦʨʘ-

ʞʝʥʥʦʡ ʧʘʟʫʭʝ, ʯʪʦ ʪʨʝʙʫʝʪ ʥʘʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ . ɺ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦʷʚʠʣʠʩʴ ʧʫʙʣʠʢʘ-

ʮʠʠ, ʘʚʪʦʨʳ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʥʫʪʨʠʢʣʝʪʦʯ-

ʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚ ʢʘʯʝʩʪʚʝ ʚʘʞʥʝʡʰʝʛʦ ʬʘʢ-

ʪʦʨʘ ʚ ʵʪʠʦʣʦʛʠʠ ʭʨʦʥʠʯʝʩʢʠʭ ʩʠʥʫʩʠʪʦʚ. ʏʘʩʪʦʪʘ 

ʚʳʷʚʣʝʥʠʷ C.trachomatis ʠ C.pneumoniae ʧʨʠ ʭʨʦʥʠ-

ʯʝʩʢʠʭ ʩʠʥʫʩʠʪʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 12% ʜʦ 76,2% . 

 ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭʘʭ 

ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʨʠʥʦʩʠʥʫʩʠʪʦʤ ʙʳʣʠ ʦʙ-

ʥʘʨʫʞʝʥʳ ʩʪʨʫʢʪʫʨʳ ʙʠʦʧʣʝʥʦʢ . ʇʦʣʠʩʘʭʘʨʠʜʥʳʡ 

ʤʘʪʨʠʢʩ ʙʠʦʧʣʝʥʦʢ ʩʣʫʞʠʪ ʟʘʱʠʪʥʳʤ ʙʘʨʴʝʨʦʤ . 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ, ʙʠʦʧʣʝʥʢʠ ʥʝʤʝʜʣʝʥʥʦ ʥʘʯʠʥʘʶʪ ʚʦʩ-

ʩʪʘʥʘʚʣʠʚʘʪʴʩʷ. ʕʪʦ ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ ʧʨʠ ʠʥʬʝʢ-

ʮʠʦʥʥʦʤ ʧʦʨʘʞʝʥʠʠ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ 

ʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʪʦʧʠʯʝʩʢʦʝ ʣʝ-

ʯʝʥʠʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʝʨʦʨʘʣʴʥʦʡ ʠ ʧʘʨʝʥʪʝʨʘʣʴʥʦʡ 

ʪʝʨʘʧʠʝʡ, ʚʝʜʴ ʙʠʦʧʣʝʥʢʠ ʣʦʢʘʣʠʟʫʶʪʩʷ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʥʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ . ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠ 

ʢʣʠʥʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʩʘʥʠʨʫʶʰʠʡ ʵʬʬʝʢʪ ʨʘʜʠ-

ʢʘʣʴʥʦʡ ʦʧʝʨʘʮʠʠ ʥʘ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʧʘʟʫʭʝ, ʩʦ-

ʭʨʘʥʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʨʝʮʠʜʠʚʠʨʫʶ-

ʱʝʛʦ ʛʥʦʡʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʘʟʫʭʝ. 

ʈʘʟʚʠʪʠʝ ʛʥʦʡʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʦ-

ʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʚʠ-

ʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʤʠʢʨʦʬʣʦʨʳ, ʥʦ ʠ ʦʪ ʫʨʦʚʥʷ ʙʘʢʪʝ-

ʨʠʘʣʴʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ .  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʚʦʜʷ ʠʪʦʛ ʣʠʪʝʨʘʪʫʨʥʦʛʦ 

ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠʟʫʯʝʥʠʷ 

ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚ ʤʝʜʠʮʠʥʝ ʚ ʮʝʣʦʤ. 
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AUDIO SENSORY SYSTEM IN THE ASPECT OF PHYSIOLOGY  

 

ɸʥʥʦʪʘʮʠʷ:  

ɺ ʩʪʘʪʴʝ ʚʢʣʶʯʝʥʳ ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʘʩʧʝʢʪʘʤ ʠʟʫʯʝʥʠʷ ʬʠʟʠʦʣʦʛʠʠ ʩʝʥʩʦʨʥʦʡ ʩʠ-

ʩʪʝʤʳ ʩʣʫʭʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʫ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ. 

Abstract:  

The article includes data from the literature analysis on aspects of the study of the physiology of the sensory 

system of hearing, which are of great importance in theoretical medicine. 
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ʉʣʫʭʦʚʘʷ ʩʝʥʩʦʨʥʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʚʘʞʥʝʡʰʠʭ ʜʠʩʪʘʥʪʥʳʭ ʘʥʘʣʠʟʘʪʦʨʦʚ ʦʨʛʘ-

ʥʠʟʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠ-

ʩʪʝʤʫ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʕʪʦ 

ʦʧʨʝʜʝʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʩʣʫʭʘ ʚ ʧʩʠʭʠʯʝ-

ʩʢʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ʉʥʠʞʝʥʠʝ ʩʣʫʭʦʚʦʡ ʬʫʥʢʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠ-

ʥʦʡ ʦʛʨʘʥʠʯʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʫʯʝʥʠʶ, ʪʨʫʜʦ-

ʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʣʥʦʮʝʥʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ. 

ʋʭʦ ʯʝʣʦʚʝʢʘ ï ʩʣʦʞʥʳʡ ʦʨʛʘʥ, ʢʦʪʦʨʳʡ ʧʦʤʦ-

ʛʘʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʷʟʴ ʩ ʚʥʝʰʥʠʤ ʤʠʨʦʤ ʠ ʜʘʝʪ 

ʯʝʣʦʚʝʢʫ ʠʥʬʦʨʤʘʮʠʶ ʦ ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʠ ʠ ʧʝʨʝ-

ʤʝʱʝʥʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʆʥʦ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʪʜʝ-

ʣʦʚ: ʥʘʨʫʞʥʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ. 

ʆʨʛʘʥ ʩʣʫʭʘ, ʥʘʟʳʚʘʝʤʳʡ ʪʘʢʞʝ ʩʣʫʭʦʚʦʡ ʘʥʘ-

ʣʠʟʘʪʦʨ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ. 

ɽʛʦ ʫʩʪʨʦʡʩʪʚʫ, ʨʘʙʦʪʝ, ʥʘʨʫʰʝʥʠʷʤ ʩʣʫʭʘ ʠ ʠʭ 

ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʚʷʱʝʥʳ ʪʳʩʷʯʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ, ʩʪʘʪʝʡ ʠ ʢʥʠʛ. ʄʳ ʦʙʩʫʜʠʤ ʪʦʣʴʢʦ ʥʝʢʦʪʦ-

ʨʳʝ ʘʩʧʝʢʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʢʘʢ 

ʯʝʣʦʚʝʢ ʩʣʳʰʠʪ, ʥʘʨʫʰʝʥʠʡ ʩʣʫʭʘ, ʜʠʘʛʥʦʩʪʠʢʠ 

ʩʣʫʭʘ ʠ ʩʣʫʭʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ. 

ɿʘʯʘʪʦʢ ʚʥʫʪʨʝʥʥʝʛʦ ʫʭʘ ʫ ʟʘʨʦʜʳʰʘ ʧʦʷʚʣʷ-

ʝʪʩʷ ʨʘʥʴʰʝ, ʯʝʤ ʟʘʯʘʪʢʠ ʥʘʨʫʞʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʫʭʘ 

ð ʚ ʥʘʯʘʣʝ 4-ʡ ʥʝʜʝʣʠ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʦʥ ʦʙʨʘʟʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʨʦʤʙʦʚʠʜʥʦʛʦ ʤʦʟʛʘ ʚ ʚʠʜʝ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʫʪʦʣʱʝʥʠʷ ʵʢʪʦʜʝʨʤʳ. ʂ 9-ʡ ʥʝʜʝʣʝ 

ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʫʭʘ ʟʘ-

ʢʘʥʯʠʚʘʝʪʩʷ. ʂʦʭʣʝʘʨʥʳʡ ʘʧʧʘʨʘʪ ʬʠʣʦʛʝʥʝʪʠʯʝ-

ʩʢʠ ʤʦʣʦʞʝ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʟʞʝ ʚʝʩʪʠʙʫʣʷʨʥʦʛʦ 

ʘʧʧʘʨʘʪʘ. ʆʜʥʘʢʦ ʧʨʦʮʝʩʩʳ ʨʦʩʪʘ ʣʘʙʠʨʠʥʪʘ ʚ ʦʩ-

ʥʦʚʥʦʤ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʥʘ ʧʝʨʚʦʤ ʛʦʜʫ ʞʠʟʥʠ.  

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʬʦʨʤʠʨʫʶʱʠʝ 

ʩʨʝʜʥʝʝ ʫʭʦ, ʨʘʟʚʠʚʘʶʪʩʷ ʠʟ 1-ʡ ʞʘʙʝʨʥʦʡ ʱʝʣʠ. ʂ 

ʤʦʤʝʥʪʫ ʨʦʞʜʝʥʠʷ ʫ ʧʣʦʜʘ ʠʤʝʝʪʩʷ ʫʞʝ ʩʬʦʨʤʠʨʦ-

ʚʘʥʥʘʷ ʙʘʨʘʙʘʥʥʘʷ ʧʦʣʦʩʪʴ ʩ ʰʝʩʪʴʶ ʢʦʩʪʥʳʤʠ 

ʩʪʝʥʢʘʤʠ; ʧʨʦʩʚʝʪ ʝʝ ʟʘʧʦʣʥʝʥ ʤʠʢʩʦʠʜʥʦʡ ʪʢʘʥʴʶ, 

ʢʦʪʦʨʘʷ ʨʘʩʩʘʩʳʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ 6 

ʤʝʩ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʦʩʦʙʝʥʥʦ ʣʝʛʢʦ ʚʦʟʥʠʢʘʝʪ ʚʦʩ-

ʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʩʨʝʜʥʝʤ ʫʭʝ, ʧʦʩʢʦʣʴʢʫ 

ʤʠʢʩʦʠʜʥʘʷ ʪʢʘʥʴ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʝʡ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʦʡ ʜʣʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢʮʠʡ. ʅʘʨʫʞʥʦʝ ʫʭʦ 

ʨʘʟʚʠʚʘʝʪʩʷ ʠʟ 1-ʡ ʠ 2-ʡ ʞʘʙʝʨʥʳʭ ʜʫʛ ʥʘ 5-ʡ ʥʝʜʝʣʝ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʇʝʨʠʬʝʨʠʯʝʩʢʠʡ ʦʪʜʝʣ ʩʣʫʭʦʚʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ: ʥʘʨʫʞʥʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʫʭʘ (ʫʰʥʦʡ ʣʘʙʠʨʠʥʪ). ɺ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʚ ʩʣʫʭʦʚʦʤ ʘʥʘʣʠʟʘʪʦʨʝ ʨʘʟʣʠ-

ʯʘʶʪ ʜʚʝ ʯʘʩʪʠ: ʟʚʫʢʦʧʨʦʚʦʜʷʱʫʶ (ʫʰʥʘʷ ʨʘʢʦ-

ʚʠʥʘ, ʥʘʨʫʞʥʳʡ ʩʣʫʭʦʚʦʡ ʧʨʦʭʦʜ, ʙʘʨʘʙʘʥʥʘʷ ʧʝʨʝ-

ʧʦʥʢʘ, ʩʣʫʭʦʚʳʝ ʢʦʩʪʦʯʢʠ, ʣʘʙʠʨʠʥʪʥʳʝ ʞʠʜʢʦʩʪʠ) 

ʠ ʟʚʫʢʦ- ʚʦʩʧʨʠʥʠʤʘʶʱʫʶ ð ʩʧʠʨʘʣʴʥʳʡ (ʢʦʨ-

ʪʠʝʚ) ʦʨʛʘʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʫʣʠʪʢʝʠ ʥʝʨʚʥʳʡ 

ʧʫʪʴ ʜʦ ʤʦʟʛʦʚʦʛʦ ʮʝʥʪʨʘ. 

ʇʝʨʠʬʝʨʠʯʝʩʢʠʡ ʚʝʩʪʠʙʫʣʷʨʥʳʡ ʦʪʜʝʣ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʨʝʮʝʧʪʦʨʥʳʤ ʘʧʧʘʨʘʪʦʤ ʚʝʩʪʠʙʫʣʷʨʥʦʛʦ 

(ʩʪʘʪʦʢʠʥʝʪʠʯʝʩʢʦʛʦ) ʘʥʘʣʠʟʘʪʦʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ 

ʚ ʧʨʝʜʜʚʝʨʠʠ ʠ ʧʦʣʫʢʨʫʞʥʳʭ ʢʘʥʘʣʘʭ ʚʥʫʪʨʝʥʥʝʛʦ 

ʫʭʘ. ɸʜʝʢʚʘʪʥʳʤ ʨʘʟʜʨʘʞʠʪʝʣʝʤ ʩʣʫʭʦʚʦʛʦ ʘʥʘʣʠ-

ʟʘʪʦʨʘ ʷʚʣʷʝʪʩʷ ʟʚʫʢ, ʚʝʩʪʠʙʫʣʷʨʥʦʛʦ ð ʟʝʤʥʦʝ 

ʧʨʠʪʷʞʝʥʠʝ ʠ ʫʩʢʦʨʝʥʠʝ ʪʝʣʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʨʘʟ-

ʣʠʯʥʳʤʠ ʚʝʢʪʦʨʘʤʠ. ʆʙʲʝʜʠʥʷʶʱʝʡ ʬʫʥʢʮʠʝʡ ʨʝ-

ʮʝʧʪʦʨʦʚ ʩʣʫʭʘ ʠ ʨʘʚʥʦʚʝʩʠʷ ʚ ʝʜʠʥʦʡ ʤʦʨʬʦʣʦʛʠ-
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ʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʬʫʥʢʮʠʶ ʦʨʠʝʥ-

ʪʘʮʠʠ ʪʝʣʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʣʴʟʷ ʥʝ 

ʦʪʤʝʪʠʪʴ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʣʫʭʦʚʳʤ 

ʠ ʚʝʩʪʠʙʫʣʷʨʥʳʤ ʨʝʮʝʧʪʦʨʘʤʠ: ʧʝʨʚʳʡ ʦʪʥʦʩʠʪʩʷ ʢ 

ʵʢʩʪʝʨʦʮʝʧʪʦʨʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ, ʚʪʦʨʦʡ ð ʢ ʠʥʪʝ-

ʨʦʮʝʧʪʦʨʥʳʤ. 

ʋʰʥʘʷ ʨʘʢʦʚʠʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʝʞʜʫ ʚʠ-

ʩʦʯʥʦ- ʥʠʞʥʝʯʝʣʶʩʪʥʳʤ ʩʫʩʪʘʚʦʤ ʩʧʝʨʝʜʠ ʠ ʩʦʩʮʝ-

ʚʠʜʥʳʤ ʦʪʨʦʩʪʢʦʤ ʩʟʘʜʠ; ʚ ʥʝʡ ʨʘʟʣʠʯʘʶʪ ʚʦʛʥʫ-

ʪʫʶ ʥʘʨʫʞʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʚʳʧʫʢʣʫʶ ʚʥʫʪʨʝʥ-

ʥʶʶ, ʦʙʨʘʱʝʥʥʫʶ ʢ ʩʦʩʮʝʚʠʜʥʦʤʫ ʦʪʨʦʩʪʢʫ. 

ʅʘ ʚʦʛʥʫʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʘ ʧʣʦʪʥʦ ʩʨʘ-

ʱʝʥʘ ʩ ʥʘʜʭʨʷʱʥʠʮʝʡ, ʘ ʥʘ ʚʳʧʫʢʣʦʡ, ʛʜʝ ʙʦʣʝʝ 

ʨʘʟʚʠʪʘ ʧʦʜʢʦʞʥʘʷ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʪʢʘʥʴ, ʦʥʘ ʩʦ-

ʙʠʨʘʝʪʩʷ ʚ ʩʢʣʘʜʢʠ. ʍʨʷʱ ʫʰʥʦʡ ʨʘʢʦʚʠʥʳ ʠʤʝʝʪ 

ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʚʦʟʚʳʰʝʥʠʡ ʠ 

ʫʛʣʫʙʣʝʥʠʡ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʋʰʥʘʷ ʨʘʢʦʚʠʥʘ ʩʦ-

ʩʪʦʠʪ ʠʟ ʟʘʚʠʪʢʘ (helix), ʦʢʘʡʤʣʷʶʱʝʛʦ ʥʘʨʫʞʥʳʡ 

ʢʨʘʡ ʨʘʢʦʚʠʥʳ, ʠ ʧʨʦʪʠʚʦʟʘʚʠʪʢʘ (anthelix), ʨʘʩʧʦ-

ʣʦʞʝʥʥʦʛʦ ʚ ʚʠʜʝ ʚʘʣʠʢʘ ʢʥʫʪʨʠ ʦʪ ʟʘʚʠʪʢʘ. ʄʝʞʜʫ 

ʥʠʤʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʨʦʜʦʣʴʥʦʝ ʫʛʣʫʙʣʝʥʠʝ ð ʣʘ-

ʜʴʷ . ʅʘ ʚʦʛʥʫʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫʰʥʦʡ ʨʘʢʦʚʠʥʳ 

ʚʚʝʨʭʫ ʥʘʭʦʜʠʪʩʷ ʪʨʝʫʛʦʣʴʥʘʷ ʷʤʢʘ (fossa 

triangularis), ʘ ʥʠʞʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʫʛʣʫʙʣʝʥʠʝ ð 

ʨʘʢʦʚʠʥʘ ʫʭʘ (concha auriculae), ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ ʜʝʣʠʪʩʷ ʥʘ ʯʝʣʥʦʢ ʨʘʢʦʚʠʥʳ (cymba ʩʦʧ- chae) 

ʠ ʧʦʣʦʩʪʴ ʨʘʢʦʚʠʥʳ (cavum canchae). ʂʥʠʟʫ ʫʰʥʘʷ 

ʨʘʢʦʚʠʥʘ ʦʢʘʥʯʠʚʘʝʪʩʷ ʤʦʯʢʦʡ, ʠʣʠ ʜʦʣʴʢʦʡ, ʫʭʘ 

(lobulus auriculae), ʢʦʪʦʨʘʷ ʣʠʰʝʥʘ ʭʨʷʱʘ ʠ ʦʙʨʘʟʦ-

ʚʘʥʘ ʪʦʣʴʢʦ ʞʠʨʦʚʦʡ ʢʣʝʪʯʘʪʢʦʡ, ʧʦʢʨʳʪʦʡ ʢʦʞʝʡ. 

ʋʰʥʘʷ ʨʘʢʦʚʠʥʘ ʩʚʷʟʢʘʤʠ ʠ ʤʳʰʮʘʤʠ ʧʨʠ-

ʢʨʝʧʣʷʝʪʩʷ ʢ ʯʝʰʫʝ ʚʠʩʦʯʥʦʡ ʢʦʩʪʠ, ʩʦʩʮʝʚʠʜʥʦʤʫ 

ʠ ʩʢʫʣʦʚʦʤʫ ʦʪʨʦʩʪʢʘʤ, ʧʨʠʯʝʤ ʤʳʰʮʳ ʨʘʢʦʚʠʥʳ 

ʫ ʯʝʣʦʚʝʢʘ ʨʫʜʠʤʝʥʪʘʨʥʳʝ. ʋʰʥʘʷ ʨʘʢʦʚʠʥʘ, ʦʙʨʘ-

ʟʫʷ ʚʦʨʦʥʢʦʦʙʨʘʟʥʦʝ ʩʫʞʝʥʠʝ, ʧʝʨʝʭʦʜʠʪ ʚ ʥʘʨʫʞ-

ʥʳʡ ʩʣʫʭʦʚʦʡ ʧʨʦʭʦʜ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʠʟʦ-

ʛʥʫʪʫʶ ʧʦ ʜʣʠʥʝ ʪʨʫʙʢʫ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʫ ʚʟʨʦʩ-

ʣʳʭ ʦʢʦʣʦ 2,5 ʩʤ, ʥʝ ʩʯʠʪʘʷ ʢʦʟʝʣʢʘ. ʌʦʨʤʘ ʝʛʦ 

ʧʨʦʩʚʝʪʘ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʵʣʣʠʧʩʫ ʜʠʘʤʝʪʨʦʤ ʜʦ 

0,7ð0,9 ʩʤ. ʅʘʨʫʞʥʳʡ ʩʣʫʭʦʚʦʡ ʧʨʦʭʦʜ ʟʘʢʘʥʯʠʚʘ-

ʝʪʩʷ ʫ ʙʘʨʘʙʘʥʥʦʡ ʧʝʨʝʧʦʥʢʠ, ʢʦʪʦʨʘʷ ʨʘʟʛʨʘʥʠʯʠ-

ʚʘʝʪ ʥʘʨʫʞʥʦʝ ʠ ʩʨʝʜʥʝʝ ʫʭʦ. 

ʅʘʨʫʞʥʳʡ ʩʣʫʭʦʚʦʡ ʧʨʦʭʦʜ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʦʪʜʝʣʦʚ: ʧʝʨʝʧʦʥʯʘʪʦ-ʭʨʷʱʝʚʦʛʦ ʥʘʨʫʞ-

ʥʦʛʦ ʠ ʢʦʩʪʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ. ʅʘʨʫʞʥʳʡ ʦʪʜʝʣ ʩʦ-

ʩʪʘʚʣʷʝʪ ʜʚʝ ʪʨʝʪʠ ʚʩʝʡ ʜʣʠʥʳ ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ. 

ʇʨʠ ʵʪʦʤ ʭʨʷʱʝʚʳʤʠ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʝʛʦ ʧʝʨʝʜ-

ʥʷʷ ʠ ʥʠʞʥʷʷ ʩʪʝʥʢʠ, ʘ ʟʘʜʥʷʷ ʠ ʚʝʨʭʥʷʷ ʦʙʨʘʟʦ-

ʚʘʥʳ ʧʣʦʪʥʦʡ ʬʠʙʨʦʟʥʦ-ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ. 

ʍʨʷʱʝʚʘʷ ʧʣʘʩʪʠʥʢʘ ʥʘʨʫʞʥʦʛʦ ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ 

ʧʨʝʨʳʚʘʝʪʩʷ ʜʚʫʤʷ ʧʦʧʝʨʝʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ 

ʚʳʨʝʟʢʘʤʠ ʭʨʷʱʘ ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ (incisura 

cartilaginis meatus acustici), ʠʣʠ ʩʘʥʪʦʨʠʥʠʝʚʳʤʠ 

ʱʝʣʤ̫ʠ, ʟʘʢʨʳʪʳʤʠ ʬʠʙʨʦʟʥʦʡ ʪʢʘʥʴʶ. ʇʝʨʝʧʦʥ-

ʯʘʪʦ-ʭʨʷʱʝʚʦʡ ʦʪʜʝʣ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʢʦʩʪʥʦʡ ʯʘʩʪʴʶ 

ʥʘʨʫʞʥʦʛʦ ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʘ-

ʩʪʠʯʥʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʚ ʚʠʜʝ ʢʨʫʛʦʚʦʡ 

ʩʚʷʟʢʠ. ʊʘʢʦʝ ʩʪʨʦʝʥʠʝ ʥʘʨʫʞʥʦʛʦ ʫʭʘ ʦʙʫʩʣʦʚʣʠ-

ʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʜʚʠʞʥʦʩʪʴ ʩʣʫʭʦʚʦʛʦ ʧʨʦ-

ʭʦʜʘ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʦʩʤʦʪʨ ʫʭʘ, ʥʦ ʠ ʚʳ-

ʧʦʣʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ. ɺ 

ʦʙʣʘʩʪʠ ʩʘʥʪʦʨʠʥʠʝʚʳʭ ʱʝʣʝʡ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʨʳʭ-

ʣʦʡ ʢʣʝʪʯʘʪʢʠ ʩʣʫʭʦʚʦʡ ʧʨʦʭʦʜ ʩʥʠʟʫ ʛʨʘʥʠʯʠʪ ʩ 

ʦʢʦʣʦʫʰʥʦʡ ʞʝʣʝʟʦʡ, ʯʝʤ ʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʥʝ-

ʨʝʜʢʦ ʥʘʙʣʶʜʘʶʱʠʡʩʷ ʧʝʨʝʭʦʜ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠʟ ʥʘʨʫʞʥʦʛʦ ʫʭʘ ʥʘ ʦʢʦʣʦʫʰʥʫʶ ʞʝʣʝʟʫ 

ʠ ʥʘʦʙʦʨʦʪ. 

ʅʘʨʫʞʥʳʡ ʩʣʫʭʦʚʦʡ ʧʨʦʭʦʜ ʫ ʚʟʨʦʩʣʳʭ ʠʤʝʝʪ 

ʥʘʢʣʦʥ ʦʪ ʙʘʨʘʙʘʥʥʦʡ ʧʝʨʝʧʦʥʢʠ ʢʧʝʨʝʜʠ ʠ ʚʥʠʟ, 

ʧʦʵʪʦʤʫ ʜʣʷ ʦʩʤʦʪʨʘ ʢʦʩʪʥʦʛʦ ʦʪʜʝʣʘ ʠ ʙʘʨʘʙʘʥʥʦʡ 

ʧʝʨʝʧʦʥʢʠ ʫʰʥʫʶ ʨʘʢʦʚʠʥʫ (ʚʤʝʩʪʝ ʩ ʥʘʨʫʞʥʦʡ ʯʘ-

ʩʪʴʶ ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ) ʥʫʞʥʦ ʦʪʪʷʥʫʪʴ ʢʚʝʨʭʫ ʠ 

ʢʟʘʜʠ: ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʫʭʦʚʦʡ ʧʨʦʭʦʜ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʤ̫ʳʤ. ʋ ʜʝʪʝʡ ʧʨʠ ʦʩʤʦʪʨʝ ʫʭʘ ʨʘʢʦʚʠʥʫ ʩʣʝʜʫʝʪ 

ʦʪʪʷʥʫʪʴ ʚʥʠʟ ʠ ʢʟʘʜʠ. 

ʋ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʠ ʨʝʙʝʥʢʘ ʚ ʧʝʨʚʳʝ 6 ʤʝʩ 

ʞʠʟʥʠ ʚʭʦʜ ʚ ʥʘʨʫʞʥʳʡ ʩʣʫʭʦʚʦʡ ʧʨʦʭʦʜ ʠʤʝʝʪ ʚʠʜ 

ʱʝʣʠ, ʪʘʢ ʢʘʢ ʚʝʨʭʥʷʷ ʩʪʝʥʢʘ ʧʦʯʪʠ ʚʧʣʦʪʥʫʶ ʧʨʠ-

ʣʝʛʘʝʪ ʢ ʥʠʞʥʝʡ . ʋ ʚʟʨʦʩʣʳʭ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʢ ʩʫʞʝʥʠʶ ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ ʦʪ ʚʭʦʜʘ ʚ ʥʝʛʦ ʜʦ 

ʢʦʥʮʘ ʭʨʷʱʝʚʦʡ ʯʘʩʪʠ; ʚ ʢʦʩʪʥʦʡ ʯʘʩʪʠ ʧʨʦʩʚʝʪ ʥʝ-

ʩʢʦʣʴʢʦ ʨʘʩʰʠʨʷʝʪʩʷ, ʘ ʟʘʪʝʤ ʚʥʦʚʴ ʩʫʞʘʝʪʩʷ. ʉʘ-

ʤʘʷ ʫʟʢʘʷ ʯʘʩʪʴ ʥʘʨʫʞʥʦʛʦ ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ ʨʘʩ-

ʧʦʣʘʛʘʝʪʩʷ ʚ ʩʝʨʝʜʠʥʝ ʢʦʩʪʥʦʛʦ ʦʪʜʝʣʘ ʠ ʥʘʟʳʚʘ-

ʝʪʩʷ ʧʝʨʝʰʝʡʢʦʤ (isthmus). 

ɿʥʘʥʠʝ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʫʞʝʥʠʡ ʥʘʨʫʞ-

ʥʦʛʦ ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʚʦʟ-

ʤʦʞʥʦʛʦ ʧʨʦʪʘʣʢʠʚʘʥʠʷ ʠʥʦʨʦʜʥʦʛʦ ʪʝʣʘ ʟʘ ʧʝʨʝ-

ʰʝʝʢ ʧʨʠ ʧʦʧʳʪʢʝ ʝʛʦ ʫʜʘʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʤ. ʇʝ-

ʨʝʜʥʷʷ ʩʪʝʥʢʘ ʥʘʨʫʞʥʦʛʦ ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ 

ʦʪʛʨʘʥʠʯʠʚʘʝʪ ʩʫʩʪʘʚ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʦʪ ʥʘʨʫʞ-

ʥʦʛʦ ʫʭʘ, ʧʦʵʪʦʤʫ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʚʦʩʧʘʣʠʪʝʣʴ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʥʝʡ ʞʝʚʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʚʳʟʳ-

ʚʘʶʪ ʩʠʣʴʥʳʝ ʙʦʣʠ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʘʙʣʶʜʘʝʪʩʷ 

ʪʨʘʚʤʘ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʠ ʧʨʠ ʧʘʜʝʥʠʠ ʥʘ ʧʦʜʙʦʨʦ-

ʜʦʢ. ɺʝʨʭʥʷʷ ʩʪʝʥʢʘ ʦʪʛʨʘʥʠʯʠʚʘʝʪ ʥʘʨʫʞʥʦʝ ʫʭʦ 

ʦʪ ʩʨʝʜʥʝʡ ʯʝʨʝʧʥʦʡ ʷʤʢʠ, ʧʦʵʪʦʤʫ ʧʨʠ ʧʝʨʝʣʦʤʘʭ 

ʦʩʥʦʚʘʥʠʷ ʯʝʨʝʧʘ ʠʟ ʫʭʘ ʤʦʞʝʪ ʚʳʪʝʢʘʪʴ ʢʨʦʚʴ ʠʣʠ 

ʮʝʨʝʙʨʦʩʧʠʥʘʣʴʥʘʷ ʞʠʜʢʦʩʪʴ. ɿʘʜʥʷʷ ʩʪʝʥʢʘ 

ʥʘʨʫʞʥʦʛʦ ʫʭʘ, ʷʚʣʷʷʩʴ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʦʡ ʩʦʩʮʝ-

ʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ, ʥʝʨʝʜʢʦ ʚʦʚʣʝʢʘʝʪʩʷ ʚ ʚʦʩʧʘʣʠ-

ʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠ ʤʘʩʪʦʠʜʠʪʝ. ɺ ʦʩʥʦʚʘʥʠʠ 

ʵʪʦʡ ʩʪʝʥʢʠ ʧʨʦʭʦʜʠʪ ʣʠʮʝʚʦʡ ʥʝʨʚ. ʅʠʞʥʷʷ ʩʪʝʥʢʘ 

ʦʪʛʨʘʥʠʯʠʚʘʝʪ ʦʢʦʣʦʫʰʥʫʶ ʞʝʣʝʟʫ ʦʪ ʥʘʨʫʞʥʦʛʦ 

ʫʭʘ. 

ʋ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʚʠʩʦʯʥʘʷ ʢʦʩʪʴ ʝʱʝ ʥʝ ʧʦʣ-

ʥʦʩʪʴʶ ʨʘʟʚʠʪʘ, ʧʦʵʪʦʤʫ ʢʦʩʪʥʘʷ ʯʘʩʪʴ ʩʣʫʭʦʚʦʛʦ 

ʧʨʦʭʦʜʘ ʫ ʥʠʭ ʦʪʩʫʪʩʪʚʫʝʪ, ʩʫʱʝʩʪʚʫʝʪ ʣʠʰʴ ʢʦʩʪ-

ʥʦʝ ʢʦʣʴʮʦ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʙʘʨʘʙʘʥʥʘʷ 

ʧʝʨʝʧʦʥʢʘ, ʘ ʩʪʝʥʢʠ ʧʨʦʭʦʜʘ ʧʦʯʪʠ ʩʤʳʢʘʶʪʩʷ, ʥʝ 

ʦʩʪʘʚʣʷʷ ʧʨʦʩʚʝʪʘ. ʂʦʩʪʥʘʷ ʯʘʩʪʴ ʩʣʫʭʦʚʦʛʦ ʧʨʦ-

ʭʦʜʘ ʬʦʨʤʠʨʫʝʪʩʷ ʢ 4 ʛʦʜʘʤ, ʘ ʜʠʘʤʝʪʨ ʧʨʦʩʚʝʪʘ, 

ʬʦʨʤʘ ʠ ʚʝʣʠʯʠʥʘ ʥʘʨʫʞʥʦʛʦ ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ 

ʠʟʤʝʥʷʶʪʩʷ ʜʦ 12ð15 ʣʝʪ. 

ʅʘʨʫʞʥʳʡ ʩʣʫʭʦʚʦʡ ʧʨʦʭʦʜ ʧʦʢʨʳʪ ʢʦʞʝʡ, ʷʚ-

ʣʷʶʱʝʡʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʢʦʞʠ ʫʰʥʦʡ ʨʘʢʦʚʠʥʳ. ɺ 

ʧʝʨʝʧʦʥʯʘʪʦ-ʭʨʷʱʝʚʦʤ ʦʪʜʝʣʝ ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ 

ʪʦʣʱʠʥʘ ʢʦʞʠ ʜʦʩʪʠʛʘʝʪ 1 ð 2 ʤʤ, ʦʥʘ ʦʙʠʣʴʥʦ 

ʩʥʘʙʞʝʥʘ ʚʦʣʦʩʘʤʠ, ʩʘʣʴʥʳʤʠ ʠ ʩʝʨʥʳʤʠ ʞʝʣʝ-

ʟʘʤʠ. ʇʦʩʣʝʜʥʠʝ ʷʚʣʷʶʪʩʷ ʚʠʜʦʠʟʤʝʥʝʥʥʳʤʠ ʩʘʣʴ-

ʥʳʤʠ ʞʝʣʝʟʘʤʠ. ʆʥʠ ʚʳʜʝʣʷʶʪ ʩʝʢʨʝʪ ʢʦʨʠʯʥʝʚʦʛʦ 

ʮʚʝʪʘ, ʢʦʪʦʨʳʡ ʚʤʝʩʪʝ ʩ ʦʪʜʝʣʷʝʤʳʤ ʩʘʣʴʥʳʭ ʞʝʣʝʟ 

ʠ ʦʪʪʦʨʛʰʠʤʩʷ ʵʧʠʪʝʣʠʝʤ ʢʦʞʠ ʦʙʨʘʟʫʝʪ ʫʰʥʫʶ 

ʩʝʨʫ. ʇʦʜʩʳʭʘʷ, ʫʰʥʘʷ ʩʝʨʘ ʦʙʳʯʥʦ ʚʳʧʘʜʘʝʪ ʠʟ 

ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ; ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʦʣʝʙʘʥʠʷ 

ʧʝʨʝʧʦʥʯʘʪʦ-ʭʨʷʱʝʚʦʛʦ ʦʪʜʝʣʘ ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ 
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ʧʨʠ ʜʚʠʞʝʥʠʷʭ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ. ɺ ʢʦʩʪʥʦʤ ʦʪʜʝʣʝ 

ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ ʢʦʞʘ ʪʦʥʢʘʷ (ʜʦ 0,1 ʤʤ). ɺ ʥʝʡ 

ʥʝʪ ʥʠ ʞʝʣʝʟ, ʥʠ ʚʦʣʦʩ. ʄʝʜʠʘʣʴʥʦ ʦʥʘ ʧʝʨʝʭʦʜʠʪ 

ʥʘ ʥʘʨʫʞʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʙʘʨʘʙʘʥʥʦʡ ʧʝʨʝʧʦʥʢʠ, 

ʦʙʨʘʟʫʷ ʝʝ ʥʘʨʫʞʥʳʡ ʩʣʦʡ. 

ʂʨʦʚʦʩʥʘʙʞʝʥʠʝ ʥʘʨʫʞʥʦʛʦ ʫʭʘ ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʠʟ ʩʠʩʪʝʤʳ ʥʘʨʫʞʥʦʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ (a.carotis 

externa); ʩʧʝʨʝʜʠ ð ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʚʠʩʦʯʥʦʡ ʘʨ-

ʪʝʨʠʠ (a.temporalis su- perficialis), ʩʟʘʜʠ ð ʦʪ ʟʘʜʥʝʡ 

ʫʰʥʦʡ (a.auricularis posterior) ʠ ʟʘʪʳʣʦʯʥʦʡ 

(a.occipitalis) ʘʨʪʝʨʠʡ. ɹʦʣʝʝ ʛʣʫʙʦʢʠʝ ʦʪʜʝʣʳ 

ʥʘʨʫʞʥʦʛʦ ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ ʧʦʣʫʯʘʶʪ ʢʨʦʚʴ ʠʟ 

ʛʣʫʙʦʢʦʡ ʫʰʥʦʡ ʘʨʪʝʨʠʠ (a.auricularis profunda ð 

ʚʝʪʚʴ ʚʥʫʪʨʝʥʥʝʡ ʯʝʣʶʩʪʥʦʡ ʘʨʪʝʨʠʠ ð a.maxillaris 

interna). ɺʝʥʦʟʥʳʡ ʦʪʪʦʢ ʠʜʝʪ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

ʢʧʝʨʝʜʠ ð ʚ ʟʘʜʥʶʶ ʣʠʮʝʚʫʶ ʚʝʥʫ (v.facia- lis 

posterior), ʢʟʘʜʠ ð ʚ ʟʘʜʥʶʶ ʫʰʥʫʶ (v.auricularis 

posterior). 

ʃʠʤʬʦʦʪʪʦʢ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʟʣʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʧʝʨʝʜʠ ʢʦʟʝʣʢʘ, ʥʘ ʩʦʩʮʝʚʠʜʥʦʤ 

ʦʪʨʦʩʪʢʝ ʠ ʧʦʜ ʥʠʞʥʝʡ ʩʪʝʥʢʦʡ ʥʘʨʫʞʥʦʛʦ ʩʣʫʭʦ-

ʚʦʛʦ ʧʨʦʭʦʜʘ. ʆʪʩʶʜʘ ʣʠʤʬʘ ʦʪʪʝʢʘʝʪ ʚ ʛʣʫʙʦʢʦ-

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʰʝʠ (ʧʨʠ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʠ ʚʦʩʧʘʣʝʥʠʷ ʚ ʥʘʨʫʞʥʦʤ ʩʣʫʭʦʚʦʤ ʧʨʦ-

ʭʦʜʝ ʵʪʠ ʫʟʣʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʠ ʩʪʘʥʦʚʷʪʩʷ ʨʝʟʢʦ 

ʙʦʣʝʟʥʝʥʥʳʤʠ ʧʨʠ ʧʘʣʴʧʘʮʠʠ). 

ʀʥʥʝʨʚʘʮʠʷ ʥʘʨʫʞʥʦʛʦ ʫʭʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʚʝʪʚʷʤʠ ʫʰʥʦ-ʚʠʩʦʯʥʦʛʦ 

(n.auriculotemporalis ð ʪʨʝʪʴʷ ʚʝʪʚʴ ʪʨʦʡʥʠʯʥʦʛʦ 

ʥʝʨʚʘ ð n.trigeminus) ʠ ʙʦʣʴʰʦʛʦ ʫʰʥʦʛʦ 

(n.auricularis magnus ð ʚʝʪʚʴ ʰʝʡʥʦʛʦ ʩʧʣʝʪʝʥʠʷ) 

ʥʝʨʚʦʚ, ʘ ʪʘʢʞʝ ʫʰʥʦʡ ʚʝʪʚʴʶ (r.auricularis) ʙʣʫʞ-

ʜʘʶʱʝʛʦ ʥʝʨʚʘ (n.vagus). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫ ʥʝʢʦʪʦ-

ʨʳʭ ʣʶʜʝʡ ʤʝʭʘʥʠʯʝʩʢʦʝ ʨʘʟʜʨʘʞʝʥʠʝ ʟʘʜʥʝʡ ʠ 

ʥʠʞʥʝʡ ʩʪʝʥʦʢ ʥʘʨʫʞʥʦʛʦ ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ, ʠʥ-

ʥʝʨʚʠʨʫʝʤʳʭ ʙʣʫʞʜʘʶʱʠʤ ʥʝʨʚʦʤ, ʚʳʟʳʚʘʝʪ ʨʝ-

ʬʣʝʢʪʦʨʥʳʡ ʢʘʰʝʣʴ. ɼʚʠʛʘʪʝʣʴʥʳʤ ʥʝʨʚʦʤ ʜʣʷ ʨʫ-

ʜʠʤʝʥʪʘʨʥʳʭ ʤʳʰʮ ʫʰʥʦʡ ʨʘʢʦʚʠʥʳ ʷʚʣʷʝʪʩʷ ʟʘʜ-

ʥʠʡ ʫʰʥʦʡ ʥʝʨʚ (n.auricularis posterior ð ʚʝʪʚʴ 

ʧ.facialis). 

ɹʘʨʘʙʘʥʥʘʷ ʧʝʨʝʧʦʥʢʘ (membrana tympani, 

myrinx) ʷʚʣʷʝʪʩʷ ʥʘʨʫʞʥʦʡ ʩʪʝʥʢʦʡ ʙʘʨʘʙʘʥʥʦʡ ʧʦ-

ʣʦʩʪʠʠ ʦʪʛʨʘʥʠʯʠʚʘʝʪ ʥʘʨʫʞʥʦʝ ʫʭʦ ʦʪ ʩʨʝʜʥʝʛʦ. 

ʇʝʨʝʧʦʥʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʦʙ-

ʨʘʟʦʚʘʥʠʝ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ (ʦʚʘʣ ʚʳʩʦʪʦʡ 10 ʠ 

ʰʠʨʠʥʦʡ 9 ʤʤ), ʦʯʝʥʴ ʫʧʨʫʛʦʝ, ʤʘʣʦʵʣʘʩʪʠʯʥʦʝ ʠ 

ʦʯʝʥʴ ʪʦʥʢʦʝ, ʜʦ 0,1 ʤʤ. ʋ ʜʝʪʝʡ ʦʥʘ ʠʤʝʝʪ ʧʦʯʪʠ 

ʢʨʫʛʣʫʶ ʬʦʨʤʫ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʪʦʣʱʝ, ʯʝʤ ʫ ʚʟʨʦʩ-

ʣʳʭ, ʟʘ ʩʯʝʪ ʪʦʣʱʠʥʳ ʢʦʞʠ ʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ, 

ʪ.ʝ. ʥʘʨʫʞʥʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʣʦʝʚ. ʇʝʨʝʧʦʥʢʘ ʚʦ-

ʨʦʥʢʦʦʙʨʘʟʥʦ ʚʪʷʥʫʪʘ ʚʥʫʪʨʴ ʙʘʨʘʙʘʥʥʦʡ ʧʦʣʦʩʪʠ. 

ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʩʣʦʝʚ: ʥʘʨʫʞʥʦʛʦ ð ʢʦʞʥʦʛʦ 

(ʵʧʠʜʝʨʤʘʣʴʥʦʛʦ), ʷʚʣʷʶʱʝʛʦʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ 

ʢʦʞʠ ʥʘʨʫʞʥʦʛʦ ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ, ʚʥʫʪʨʝʥʥʝʛʦ 

ð ʩʣʠʟʠʩʪʦʛʦ, ʷʚʣʷʶʱʝʛʦʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʩʣʠʟʠ-

ʩʪʦʡ ʦʙʦʣʦʯʢʠ ʙʘʨʘʙʘʥʥʦʡ ʧʦʣʦʩʪʠ, ʠ ʩʨʝʜʥʝʛʦ ð 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʛʦ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʜʚʫʤʷ 

ʩʣʦʷʤʠ ʚʦʣʦʢʦʥ: ʥʘʨʫʞʥʳʤ ʨʘʜʠʘʣʴʥʳʤ ʠ ʚʥʫʪʨʝʥ-

ʥʠʤ ʮʠʨʢʫʣʷʨʥʳʤ. ʈʘʜʠʘʣʴʥʳʝ ʚʦʣʦʢʥʘ ʙʦʣʝʝ ʨʘʟ-

ʚʠʪʳʝ, ʮʠʨʢʫʣʷʨʥʳʝ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʜʠʘʣʴʥʳʭ 

ʚʦʣʦʢʦʥ ʥʘʧʨʘʚʣʷʝʪʩʷ ʢ ʮʝʥʪʨʫ ʧʝʨʝʧʦʥʢʠ, ʛʜʝ 

ʥʘʭʦʜʠʪʩʷ ʤʝʩʪʦ ʥʘʠʙʦʣʴʰʝʛʦ ʚʜʘʚʣʝʥʠʷ ð ʧʫʧʦʢ 

(umbo), ʦʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʚʦʣʦʢʥʘ ʜʦʭʦʜʷʪ ʣʠʰʴ ʜʦ 

ʨʫʢʦʷʪʢʠ ʤʦʣʦʪʦʯʢʘ, ʧʨʠʢʨʝʧʣʷʷʩʴ ʧʦ ʙʦʢʘʤ ʧʦ 

ʚʩʝʡ ʝʛʦ ʜʣʠʥʝ. ʎʠʨʢʫʣʷʨʥʳʝ ʚʦʣʦʢʥʘ ʨʘʟʚʠʪʳ ʩʣʘ-

ʙʝʝ ʠ ʚ ʮʝʥʪʨʝ ʧʝʨʝʧʦʥʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. 

ɺʝʨʭʥʝʟʘʜʥʷʷ ʯʘʩʪʴ ʙʘʨʘʙʘʥʥʦʡ ʧʝʨʝʧʦʥʢʠ 

ʥʘʢʣʦʥʝʥʘ ʥʘʨʫʞʫ ʢ ʜʣʠʥʥʦʡ ʦʩʠ ʥʘʨʫʞʥʦʛʦ ʩʣʫʭʦ-

ʚʦʛʦ ʧʨʦʭʦʜʘ ʣʘʪʝʨʘʣʴʥʦ, ʦʙʨʘʟʫʷ ʩ ʚʝʨʭʥʝʡ ʩʪʝʥ-

ʢʦʡ ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ ʪʫʧʦʡ ʫʛʦʣ, ʘ ʚ ʥʠʞʥʝʡ ʠ ʧʝ-

ʨʝʜʥʝʡ ʯʘʩʪʷʭ ʦʪʢʣʦʥʝʥʘ ʚʥʫʪʨʴ ʠ ʧʦʜʭʦʜʠʪ ʢ ʩʪʝʥ-

ʢʘʤ ʢʦʩʪʥʦʛʦ ʧʨʦʭʦʜʘ, ʦʙʨʘʟʫʷ ʩ ʥʠʤ ʦʩʪʨʳʡ ʫʛʦʣ 

ʚ 21Á, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʫʛʣʫʙʣʝʥʠʝ ð 

sinus tympanicus. ɹʘʨʘʙʘʥʥʘʷ ʧʝʨʝʧʦʥʢʘ ʚ ʨʘʟʥʳʭ 

ʩʚʦʠʭ ʦʪʜʝʣʘʭ ʥʝʦʜʠʥʘʢʦʚʦ ʦʪʩʪʦʠʪ ʦʪ ʚʥʫʪʨʝʥʥʝʡ 

ʩʪʝʥʢʠ ʙʘʨʘʙʘʥʥʦʡ ʧʦʣʦʩʪʠ: ʪʘʢ, ʚ ʮʝʥʪʨʝ ð ʥʘ 

1,5ð2 ʤʤ, ʚ ʥʠʞʥʝʧʝʨʝʜʥʝʤ ʦʪʜʝʣʝ ð ʥʘ 4 ð5 ʤʤ, 

ʚ ʥʠʞʥʝʟʘʜʥʝʤ ð ʥʘ 6 ʤʤ ʇʦʩʣʝʜʥʠʡ ʦʪʜʝʣ ʧʨʝʜ-

ʧʦʯʪʠʪʝʣʝʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʘʨʘʮʝʥʪʝʟʘ (ʨʘʟʨʝʟʘ 

ʙʘʨʘʙʘʥʥʦʡ ʧʝʨʝʧʦʥʢʠ) ʧʨʠ ʦʩʪʨʦʤ ʛʥʦʡʥʦʤ ʚʦʩʧʘ-

ʣʝʥʠʠ ʩʨʝʜʥʝʛʦ ʫʭʘ. ʉ ʚʥʫʪʨʝʥʥʠʤ ʠ ʩʨʝʜʥʠʤ ʩʣʦ-

ʷʤʠ ʙʘʨʘʙʘʥʥʦʡ ʧʝʨʝʧʦʥʢʠ ʧʣʦʪʥʦ ʩʨʘʱʝʥʘ ʨʫʢʦ-

ʷʪʢʘ ʤʦʣʦʪʦʯʢʘ, ʥʠʞʥʠʡ ʢʦʥʝʮ ʢʦʪʦʨʦʡ ʥʝʩʢʦʣʴʢʦ 

ʥʠʞʝ ʩʝʨʝʜʠʥʳ ʙʘʨʘʙʘʥʥʦʡ ʧʝʨʝʧʦʥʢʠ ʦʙʨʘʟʫʝʪ ʚʦ-

ʨʦʥʢʦʦʙʨʘʟʥʦʝ ʫʛʣʫʙʣʝʥʠʝ ð ʧʫʧʦʢ (umbo). ʈʫʢʦ-

ʷʪʢʘ ʤʦʣʦʪʦʯʢʘ, ʧʨʦʜʦʣʞʘʷʩʴ ʦʪ ʧʫʧʢʘ ʢʚʝʨʭʫ ʠ ʦʪ-

ʯʘʩʪʠ ʢʧʝʨʝʜʠ, ʚ ʚʝʨʭʥʝʡ ʪʨʝʪʠ ʧʝʨʝʧʦʥʢʠ ʜʘʝʪ ʚʠ-

ʜʠʤʳʡ ʩʥʘʨʫʞʠ ʢʦʨʦʪʢʠʡ ʦʪʨʦʩʪʦʢ (processus 

brevis), ʢʦʪʦʨʳʡ, ʚʳʜʘʚʘʷʩʴ ʥʘʨʫʞʫ, ʚʳʧʷʯʠʚʘʝʪ ʧʝ-

ʨʝʧʦʥʢʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘ ʥʝʡ ʦʙʨʘʟʫʶʪʩʷ ʜʚʝ 

ʩʢʣʘʜʢʠ ð ʧʝʨʝʜʥʷʷ ʠ ʟʘʜʥʷʷ. 

ʅʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʝʨʝʧʦʥʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ 

ʦʙʣʘʩʪʠ ʙʘʨʘʙʘʥʥʦʡ (ʨʠʚʠʥʠʝʚʦʡ) ʚʳʨʝʟʢʠ (incisura 

tympanica) (ʚʳʰʝ ʢʦʨʦʪʢʦʛʦ ʦʪʨʦʩʪʢʘ ʠ ʩʢʣʘʜʦʢ), ʥʝ 

ʠʤʝʝʪ ʩʨʝʜʥʝʛʦ (ʬʠʙʨʦʟʥʦʛʦ) ʩʣʦʷ ð ʥʝʥʘʪʷʥʫʪʘʷ, 

ʠʣʠ ʦʙʚʠʩʣʘʷ, ʯʘʩʪʴ (pars flaccida, s.Shrap nelli) ʚ ʦʪ-

ʣʠʯʠʝ ʦʪ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ð ʥʘʪʷʥʫʪʦʡ (pars tensa). 

ɺʝʣʠʯʠʥʘ ʥʝʥʘʪʷʥʫʪʦʡ ʯʘʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʨʠ-

ʚʠʥʫʩʦʚʦʡ ʚʳʨʝʟʢʠ ʠ ʧʦʣʦʞʝʥʠʷ ʢʦʨʦʪʢʦʛʦ ʦʪ-

ʨʦʩʪʢʘ ʤʦʣʦʪʦʯʢʘ. 

ɹʘʨʘʙʘʥʥʘʷ ʧʝʨʝʧʦʥʢʘ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ 

ʦʩʚʝʱʝʥʠʠ ʠʤʝʝʪ ʧʝʨʣʘʤʫʪʨʦʚʦ-ʩʝʨʳʡ ʮʚʝʪ, ʦʜʥʘʢʦ 

ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʠʩʪʦʯʥʠʢ ʦʩʚʝʱʝʥʠʷ ʦʢʘ-

ʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʥʝʰʥʠʡ ʚʠʜ ʧʝ-

ʨʝʧʦʥʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʙʨʘʟʫʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʩʚʝ-

ʪʦʚʦʡ ʢʦʥʫʩ. 

ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ʙʘʨʘʙʘʥʥʫʶ ʧʝʨʝʧʦʥʢʫ 

ʫʩʣʦʚʥʦ ʜʝʣʷʪ ʥʘ ʯʝʪʳʨʝ ʢʚʘʜʨʘʥʪʘ ʜʚʫʤʷ ʣʠʥʠʷʤʠ, 

ʦʜʥʫ ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʷʪ ʚʜʦʣʴ ʨʫʢʦʷʪʢʠ ʤʦʣʦ-

ʪʦʯʢʘ ʜʦ ʥʠʞʥʝʛʦ ʢʨʘʷ ʧʝʨʝʧʦʥʢʠ, ʘ ʜʨʫʛʫʶ ð ʧʝʨ-

ʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʥʝʡ ʯʝʨʝʟ ʧʫʧʦʢ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʘʢʠʤ ʜʝʣʝʥʠʝʤ ʨʘʟʣʠʯʘʶʪ ʧʝʨʝʜ ʥʝʚʝʨʭʥʠʡ, ʟʘʜ 

ʥʝʚʝʨʭʥʠʡ, ʧʝʨʝʜʥʝʥʠʞʥʠʡ ʠ ʟʘʜʥʝʥʠʞʥʠʡ ʢʚʘʜ-

ʨʘʥʪʳ. 

ʂʨʦʚʦʩʥʘʙʞʝʥʠʝ ʙʘʨʘʙʘʥʥʦʡ ʧʝʨʝʧʦʥʢʠ ʩʦ 

ʩʪʦʨʦʥʳ ʥʘʨʫʞʥʦʛʦ ʫʭʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʛʣʫʙʦʢʘʷ ʫʰ-

ʥʘʷ ʘʨʪʝʨʠʷ (a.auricularis profunda ð ʚʝʪʚʴ ʚʝʨʭʥʝ-

ʯʝʣʶʩʪʥʦʡ ʘʨʪʝʨʠʠ ð a.maxillaris) ʠ ʩʦ ʩʪʦʨʦʥʳ 

ʩʨʝʜʥʝʛʦ ʫʭʘ ð ʥʠʞʥʷʷ ʙʘʨʘʙʘʥʥʘʷ (a.tympanica 

inferior). ʉʦʩʫʜʳ ʥʘʨʫʞʥʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʣʦʝʚ 

ʙʘʨʘʙʘʥʥʦʡ ʧʝʨʝʧʦʥʢʠ ʘʥʘʩʪʘʤʦʟʠʨʫʶʪ ʤʝʞʜʫ ʩʦ-

ʙʦʡ. 

ɺʝʥʳ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʨʘʙʘʥʥʦʡ ʧʝʨʝ-

ʧʦʥʢʠ ʚʧʘʜʘʶʪ ʚ ʥʘʨʫʞʥʫʶ ʷʨʝʤʥʫʶ ʚʝʥʫ, ʘ ʚʥʫʪ-

ʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ð ʚ ʩʧʣʝʪʝʥʠʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ 
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ʚʦʢʨʫʛ ʩʣʫʭʦʚʦʡ ʪʨʫʙʳ, ʧʦʧʝʨʝʯʥʳʡ ʩʠʥʫʩ ʠ ʚʝʥʳ 

ʪʚʝʨʜʦʡ ʤʦʟʛʦʚʦʡ ʦʙʦʣʦʯʢʠ. 

ʃʠʤʬʦʦʪʪʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢ ʧʨʝʜ-, ʧʦʟʘʜʠ-

ʫʰʥʳʤ ʠ ʟʘʜʥʠʤ ʰʝʡʥʳʤ ʣʠʤʬʘʪʠʯʝʩʢʠʤ ʫʟʣʘʤ. 

ʀʥʥʝʨʚʘʮʠʶ ʙʘʨʘʙʘʥʥʦʡ ʧʝʨʝʧʦʥʢʠ ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʫʰʥʘʷ ʚʝʪʚʴ ʙʣʫʞʜʘʶʱʝʛʦ ʥʝʨʚʘ (r.auricularis 

n.vagus), ʙʘʨʘʙʘʥʥʳʝ ʚʝʪʚʠ ʫʰʥʦ-ʚʠʩʦʯʥʦʛʦ 

(n.auriculotemporalis) ʠ ʷʟʳʢʦʛʣʦʪʦʯʥʦʛʦ 

(n.glossopharyngeus) ʥʝʨʚʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʚ ʢʦʥʮʝ ʣʠʪʝʨʘ-

ʪʫʨʥʦʛʦ ʦʙʟʦʨʘ ʦ ʚʘʞʥʦʤ ʟʥʘʯʝʥʠʠ ʠʟʫʯʝʥʠʠ ʦʨʛʘʥʘ 

ʩʣʫʭʘ ʚ ʘʩʧʝʢʪʝ ʬʠʟʠʦʣʦʛʠʠ. 
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Abstract.  

The publication reflects the pedagogical possibilities of using contextual learning technologies in the process 

of preparing students of higher educational institutions. The article presents the main innovative technologies for 

organizing contextual learning when students master the basic forms and models of such learning as contexts of 

professional activity. The main principles and advantages of using contextual learning in comparison with the 

traditional one are presented. 

ɸʥʦʪʘʮʽʷ.  

ʋ ʧʫʙʣʽʢʘʮʽʾ ʚʠʩʚʽʪʣʝʥʦ ʧʝʜʘʛʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʢʦʥʪʝʢʩʪʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ 

ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. ʋ ʩʪʘʪʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʩʥʦʚʥʽ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭ-

ʥʦʣʦʛʽʾ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʥʪʝʢʩʪʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʽʜ ʯʘʩ ʦʧʘʥʫʚʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʙʘʟʦʚʠʭ ʬʦʨʤ ʽ ʤʦʜʝʣʝʡ ʪʘʢʦʛʦ 

ʥʘʚʯʘʥʥʷ ʚ ʷʢʦʩʪʽ ʢʦʥʪʝʢʩʪʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʅʘʜʘʥʦ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʪʘ ʧʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʥʪʝʢʩʪʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʷ ʟ ʪʨʘʜʠʮʽʡʥʠʤ. 

 

Key words: contextual learning, contextual education, innovative technologies, problem-based learning, pro-

ject-based learning, quasi-professional activities of students, traditional learning, business games. 
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ʦʨʽʻʥʪʦʚʥʝ ʥʘʚʯʘʥʥʷ, ʧʨʦʝʢʪʥʝ ʥʘʚʯʘʥʥʷ, ʢʚʘʟʽʧʨʦʬʝʩʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʪʨʘʜʠʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, 

ʜʽʣʦʚʽ ʽʛʨʠ. 

 

ɯntroduction. The highest quality professional 

training of students of higher educational institutions, 

taking into account the needs of students and teachers, 

is possible using a contextual approach based on the use 

of external contexts for learning, taking into account 

different real situations of professional activity. ñCon-

textual learning is a form of active learning focused on 

the professional training of students and implemented 

through the systematic use of a professional context, 

the gradual saturation of the educational process with 

elements of professional activityò [1]. Students can ap-

ply a contextual approach to the study of various sub-

jects and use the acquired competencies and skills in 

practice. ñThe main goal of contextual learning is the 

formation, within the framework of the studentôs edu-

cational activity, of his holistic, internally motivated 

professional preparedness for the future specialtyò [2]. 

Contextual learning requires creative thinking and anal-

ysis of different skill contexts. 

Contextual core skills include: active learning and 

student collaboration, interdisciplinary learning, 

teacher-student collaboration. 

The purpose of the article is to analyze the prob-

lems of applying an integrated approach to contextual 

learning in the professional training of students of 

higher educational institutions at the present stage. 

Basic text. ñIn the practice of contextual training, 

they use: problem solving; self-regulated learning; 

learning anchored in students' diverse life contexts; co-

education, learning from each other; authentic appreci-

ation and use of different contexts such as home, com-

munity and workplaceò [4]. Contextual learning is the 

basis for the gradual transformation of educational ac-

tivity into a professional one, which occurs by replac-

ing motives, needs, subjects and results with profes-

sional ones, creating didactic, pedagogical and psycho-

logical conditions for setting and achieving by the 

subject of his individual goals. 

Education of university students using the contex-

tual approach is characterized by the following indica-

tors: 

¶ self-regulation of activities; 

¶ variety of personal experience; 

¶ desire and willingness to learn; 

¶ orientation to the problem; 

¶ motivation based on internal factors. 

https://doi.org/10.24412/2520-6990-2022-18141-40-43
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Besides, when students take their own responsibil-

ity for learning, their motivation to learn is greatly en-

hanced. 

Contextual learning should be carried out with the 

help of special strategies: 

¶ to teach students to become self-regulating 

subjects, able to direct and control themselves; 

¶ be able to independently solve all sorts of 

problems; 

¶ be able to learn and teach full-time and re-

motely in different situations; 

¶ to teach students to consolidate their actions in 

various life contexts; 

¶ encourage students to study alone and in gen-

eral groups, in contact with each other; 

¶ apply authentic assessment. 

 In the context of training, it is advisable to use 

several types of training scenarios: project and target. 

ñWith contextual learning, it is necessary to put stu-

dents in situations in which the goals they want to 

achieve correspond to the acquisition of the necessary 

knowledge and skillsò [6]. In the process of contextual 

learning, the context is considered as the most im-

portant component, which has five learning ap-

proaches. These approaches help to engage students in 

an active learning process, they can be used in combi-

nation with others or separately: 

1. Problem-based learning is an approach that in-

cludes the search for information, synthesis, analysis 

and presentation of results on a specific issue. 

2. Cooperative learning is the approach through 

which learning is organized. At the same time, small 

groups are used that provide for the joint work of stu-

dents to achieve learning goals. 

3. Project-based learning is an approach based on 

the principles and central concepts of the discipline, 

bringing students together to explore problems and 

other problematic issues, allowing them to shape their 

own learning as a result of independent work. 

4. Community learning - an approach that, through 

special projects and measures, ensures the application 

of practical skills and knowledge in society. 

5. On-the-job training is an approach that inte-

grates workplaces with the content of an imaginary 

workplace. 

Contextual education focuses students' attention 

by illustrating learning experiences and helps them find 

and create their own concept based on their existing 

knowledge. With this approach, knowledge becomes 

the student's own property. In contextual learning, stu-

dents are trained according to a contextual plan, which, 

unlike the traditional one, integrates learning content in 

various subjects into professional activities. 

Contextual learning has the following characteris-

tics: 

¶ studying and solving problems in real situa-

tions; 

¶ integrated learning in multiple contexts; 

¶ content obtained from a variety of real situa-

tions; 

¶ evaluation of the obtained results. 

With the help of these built-in components, stu-

dents can more carefully and qualitatively realize and 

assimilate the information received. 

These components include: 

¶ establishment and integration of existing 

links; 

¶ doing meaningful work; 

¶ cooperation between students and self-regu-

lated learning; 

¶ creative and critical thinking; 

¶ education and self-improvement of the indi-

vidual; 

¶ achieving high standards; 

¶ use of evaluation results. 

To contextualization of learning is provided by 

creating conditions for interdisciplinary cooperation of 

the teaching staff [7]. 

These requirements include: 

¶ Discussion of teaching methods; training pro-

grams and approaches to assessment, mutual visits. 

¶ Discussion of teaching methods and educa-

tional practice. 

¶ Coordination of the content of training pro-

grams. 

¶ Initiating, supporting and continuously im-

proving the professional development of contextualiza-

tion. 

¶ Use of various professional development 

methodologies based on stimulation of interest and ev-

idence. 

The effectiveness of contextual learning depends 

on the following pedagogical conditions: 

¶ Formulation of universal communicative com-

petencies, which should be included in the content of 

the thematic sections of the academic discipline. 

¶ Systematic use in the learning process of the-

oretical disciplines integrated with the help of interac-

tive teaching methods and various ways of organizing 

educational activities: discussions, role-playing games, 

analysis of specific situations 

¶ Creation of a creative learning environment. 

In the concept of contextual learning, there are 

three basic forms of activity and several intermediate 

ones. 

The basic forms are: 

¶ educational (lecture, seminar); 

¶ quasi-professional (analysis of specific deci-

sions, business game and other game forms); 

¶ educational and professional (practical train-

ing, research work, preparation of various projects). 

In the forms of educational activity, the accumula-

tion of transmission and assimilation of information; in 

the forms of quasi-professional - whole fragments of 

future professional activity, its social role and subject 

meaning are modeled; in the forms of educational and 

professional activity of students, actions and deeds that 

correspond to the norms of future professional activity 

operate. 

These forms of activity include three learning 

models: semiotic, imitation and social. 
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The semiotic model contains all problematic situ-

ations in learning, work with textual material, and en-

sures the assimilation of lexical and grammatical 

knowledge by students. 

The simulation model ensures the fulfillment of 

educational tasks and is aimed at mastering students' 

future professional activities. 

It has been established that the situational of teach-

ing theoretical disciplines is one of the principles of the 

contextual approach to learning, which is based on 

learning in the dynamics of constant changes in condi-

tions, situations, contexts of professional activity. 

Conclusion. Through the use of all methodologi-

cal and practical approaches to contextual learning, 

learning information acquires meaningful content and 

becomes a means of performing professional activities. 

According to the conclusions of the practical ex-

perience gained, contextual learning significantly in-

creases the productivity of learning, motivates and in-

terests not only students, but also teachers. 
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Abstact  

The article deals with the description of a software model to build a complex automated call center system 

with a customizability. The main goal of a software to unload employees from a daily routine questions to concen-

trate their attention on more important inquiries from customers. Building a software will be done by modern 
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Introduction  

Nowadays serving people needs requires a lot of 

resources as employees and trending technologies. Call 

centres are one of services that might be irreplaceable 

at some companies. The bigger a company is the bigger 

incoming calls are. It is important in a point of view of 

business process to serve as many calls as it is possible. 

Creation of automated call centres with AI-powered 

agents are one of solutions as it might serve several 

people at once in a comparison with an employee, 

though some tough questions still require an employee 

to answer a call. Overall, all companies have their own 

frequently asked questions and using automated call 

centres to answer these questions makes sense. 

General characteristics of the base automated call 

centre system: 

1. Automation of repetitive calls; 

2. Communication naturally using NLP; 

3. Possible integration with existing system. 

¶ Testing the software 

¶ Exploitations program 

 

Each of the described characteristics has its own 

specific solutions and technologies to be used to suc-

cessfully build the system. 

 

Determination of software requirements 

Each software has its own specifications and re-

quirements depending on what this software is created 

for. In this case of automation of call answering pro-

cess, next requirements have been selected: 

1. Odoo is a modern WEB business platform that 

rapidly spreads over the world. It comes with plenty of 

ready-to-use business-oriented modules like CRM, 

Projects, Sales, Website, and much more. 

2. Asterisk PBX is the most popular open-source 

PBX software. Asterisk transforms a standard PC into 

a server for communications. Asterisk is the engine that 

drives IP PBX systems, VoIP gateways, and other spe-

cialized solutions. 

3. Saltstack (also referred to as Salt) is a Python-

based configuration management and orchestration 

system.As an asynchronous networking library, Salt 

employs Python Tornado (written by some very tal-

ented people), and Salt is customized using cutting-

edge multithreading and concurrency techniques. 

 
Figure 1. Minimal architecture of OdooPBX. 

 

4. Speech Recognition. Odoopbx uses Google's 

Speech Recognition library for converting speech to 

text. The speech service will be in charge of media in-

terpretation and text creation. As Asterisk is just con-

cerned with transferring media over the Websocket, 

this might be any voice service you choose. The creator 

of the program will decide which voice services you 

may connect to. 

5. Text to Speech. The external application will 

be in charge of contacting the appropriate TTS service 

in order to generate audio from the text given by Aster-

isk. Asterisk will transfer the necessary information in 

JSON over the Websocket, instructing the application 

on what text to create. Across the Websocket, the ex-

ternal software will return Websocket binary frames 

containing the voice. 
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6. Finding keywords. Industrial-Strength Natural 

Language Processing(space.io) might be used to find 

the keywords in a question. Its functionality allows you 

to solve a very wide range of tasks: from determining 

parts of speech and highlighting named entities to cre-

ating your own models for analysis 

7. Finally, answering to calls. After each call re-

cordings are automatically saved in a database. As it 

might be complicated to answer client questions during 

calls using a stream, another alternative solution can be 

found. It can be either searching for keywords from a 

recording as fast as system can and respond to a client 

or it may be a little simpler option as sending email or 

message. 

Analysis of calls that system might perform. 

One of the main features of software might be-

come a call analysis. Possible 4 types of call analysis 

are:  

¶ call frequency by month 

¶ voice analysis to check details of a call in order 

to evaluate an employeeôs performance 

¶ questions on key events  

¶  how well questions were responded.  

 

` 

Software testing is the process of ensuring that 

software or applications are bug-free, satisfy the tech-

nical criteria given in their design and development, 

and meet the user needs effectively and efficiently by 

handling all unexpected and edge circumstances.  

The goal of software testing is not just to find 

faults in existing programs, but also to find methods to 

improve the product's efficiency, accuracy, and useful-

ness. Its major goal is to assess a software application's 

or program's specification, functionality, and perfor-

mance. 

There are two stages to software testing: 

1. Verification is a set of activities that guaran-

tees a softwareôs correct implementation and it pro-

vides an answer to queries such as, "Is a product built 

correctly?" 

2. Validation is a discrete set of operations that 

ensures that a generated software can be traced back to 

a customer's requirements. And it provides an answer 

to queries such, "Is this product a right one to be built?" 

 

This software testing may be broadly divided into 

two types: 

1. Manual testing entails a person to be involved 

in a testing process, for example, without the aid of any 

automated tool or script. A tester adopts a role of an 

end-user in this manner to discover any unexpected be-

havior or faults in the application. Manual testing in-

volves many steps, including unit testing, integration 

testing, system testing, and user acceptability testing. 

To ensure the completeness of testing, testers use test 

plans, test cases, or test scenarios to test software. Man-

ual testing includes exploratory testing, in which testers 

explore the product to find issues. 

2. Automation testing, also known as Test Auto-

mation, occurs when a tester creates scripts and uses a 

separate application to test a product. This technology 

takes a previously manual operation and automates it. 

Automation testing is used to perform test scenarios 

that were previously completed manually in manual 

testing quickly and often. Aside from regression test-

ing, automated testing is used to analyze the application 

in terms of load, performance, and stress. When com-

pared to manual testing, it improves test coverage, in-

creases accuracy, and saves time and money 

Conclusion 

Numerous organizations rely and depend on con-

tact centers, and correct technologies take a crucial 

place in enabling them to deliver exceptional customer 

support. Speech recognition enables virtual agents to 

comprehend human language and, thus, respond effi-

ciently. This software might assist in releasing contact 

center workers from mundane activities so they can fo-

cus on more complex and high-value conversations and 

provide better service. This can lead to saving time, 

money and effort and affect on a company's perfor-

mance in general. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʣʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʢʣʘʩʩʫ ʦʧʘʩʥʦʛʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʪʘʢ 
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ʢʘʢ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʘʨʘʤʝʪʨʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ, ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʢʘʢ ʠ ʧʘʨʘʤʝʪʨʦʚ, ʚʣʠʷʶʱʠʭ 

ʥʘ ʩʘʤ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʦʟʤʦʞʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʘʣʢʦʛʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʧʘʩʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʦʙʲ-

ʝʢʪʘʤ. ʈʝʰʝʥʠʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʦʙʣʝʤ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʤʦʱ-

ʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

Abstract 

The production of quality products is an integral part of ensuring the high productive capacity of any enter-

prise. For an enterprise belonging to the class of a hazardous production facility, the production of a quality 

product is a more difficult task, since there are much more factors influencing the parameters of quality assess-

ment, as well as parameters affecting the production process itself. The article analyzes possible problems in the 

field of quality at enterprises for the production of alcoholic beverages, related to hazardous production facilities. 

The solution of the considered problems in production will increase the production capacity of the enterprise and 

ensure the production of a quality product. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʢʘʯʝʩʪʚʘ, ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ, ʠʥʩʪʨʫʤʝʥʪ ʢʘʯʝʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʧʘʩ-

ʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʙʲʝʢʪ. 

Key words: quality system, product quality, quality tool, production, hazardous production facility. 

 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘʧʨʘʚʣʝʥʘ 

ʥʘ ʩʙʳʪ ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʣʫʯʝʥʠʠ ʧʨʠʙʳʣʠ. ʅʦ ʵʪʦ 

ʙʫʜʝʪ ʥʝʚʦʟʤʦʞʥʦ, ʝʩʣʠ ʥʝ ʙʫʜʫʪ ʩʦʙʣʶʜʝʥʳ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ, ʠ ʜʦʩʪʠʛʥʫʪʳ ʤʠ-

ʥʠʤʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʪʘ. ʄʠʥʠ-

ʤʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʜʫʢʮʠʠ, ʨʝʘʣʠʟʫʝʤʦʡ ʥʘ 

ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʠ ʟʘʨʫʙʝʞʥʦʤ ʨʳʥʢʘʭ, ʧʨʦʧʠʩʘʥʦ ʚ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʘ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʦʨʠʷ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʙʱʝ-

ʧʨʠʥʷʪʦʡ ʢʦʥʮʝʧʮʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʘ-

ʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ [1]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʮʝʧʮʠʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʘʥʘ-

ʣʠʟʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʮʝʣʴʶ ʚʳʨʘʙʦʪʢʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ 

ʩʦʙʣʶʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʚʳʧʫʩʢʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʥʘ ʧʨʝʜʧʨʠ-

ʷʪʠʷʭ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʘʣʢʦʛʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʦʪ-

ʥʦʩʷʱʠʭʩʷ ʢ ʦʧʘʩʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʦʙʲʝʢ-

ʪʘʤ, ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʤ ʠ ʩʣʦʞʥʳʤ ʧʨʦʮʝʩ-

ʩʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʳʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʆʧʘʩʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʡ. ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ, ʦʪ ʢʘʢʠʭ ʘʩʧʝʢʪʦʚ ʟʘʚʠ-

ʩʠʪ ʢʘʯʝʩʪʚʦ ʘʣʢʦʛʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷ-

ʪʠʠ. 

ʇʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝʡ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʢʣʘʩʩʫ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʩʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ [4], ʷʚʣʷʝʪʩʷ ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʝʜʧʨʠʷʪʠʷ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʘʣʢʦʛʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʫʶʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʝ ʪʦʣʴʢʦ ʩ ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ 

ʠ ʛʘʟʦʤ, ʥʦ ʪʘʢ ʞʝ ʩ ʚʦʩʧʣʘʤʝʥʷʶʱʠʤʠʩʷ ʠ ʛʦʨʶ-

ʯʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥʦ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦ-

ʜʘʤʠ ʠ ʩʧʦʩʦʙʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʫ ʘʣʢʦʛʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘʥʠʤʘʝʪ ʩʠ-

ʩʪʝʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʣʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʜʘʥʥʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʜʦʣ-

ʞʝʥ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥ ʦʪʜʝʣ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ 

ʠ ʧʘʪʝʥʪʥʳʝ (ʣʠʮʝʥʟʠʦʥʥʳʝ) ʦʪʜʝʣʳ, ʟʘʥʠʤʘʶʱʠ-

ʝʩʷ ʩʦʟʜʘʥʠʝʤ ʠ ʧʦʣʫʯʝʥʠʝ ʧʨʘʚʦʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ 

ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʧʨʦʠʟʚʦʜʠʤʫʶ ʧʨʦʜʫʢʮʠʶ. 

ʇʨʝʜʧʨʠʷʪʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʧʘʩʥʳʤ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʤ ʦʙʲʝʢʪʘʤ, ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʥʘʱʝʥʳ ʩʠ-

ʩʪʝʤʦʡ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ, ʢʘʢ ʮʝʣʠ-

ʢʦʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ, ʪʘʢ ʠ ʚ ʦʪʜʝʣʴʥʳʝ ʢʘʙʠʥʝʪʳ, 

ʮʝʭʘ, ʩʢʣʘʜʳ ʠ ʪ.ʜ. ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ 

ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, 

ʜʦʣʞʥʘ ʙʳʪʴ ʩʠʩʪʝʤʘ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʠʟʛʦʪʦʚʣʝ-

ʥʠʶ ʠ ʨʝʘʣʠʟʘʮʠʠ ʘʣʢʦʛʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʤʝʝʪ 

ʞʝʩʪʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʧʨʦʧʠʩʘʥʥʳʝ ʚ ʟʘʢʦʥʘʭ ʠ ɻʆ-

ʉʊʘʭ, ʩʦʙʣʶʜʝʥʠʝ ʢʦʪʦʨʳʭ ʦʙʷʟʘʪʝʣʴʥʦ. ʅʘ ʣʶʙʫʶ 

ʘʣʢʦʛʦʣʴʥʫʶ ʧʨʦʜʫʢʮʠʶ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ɻʆʉʊ, ʚ 

ʢʦʪʦʨʦʤ ʯʝʪʢʦ ʧʨʦʧʠʩʘʥʳ ʤʠʥʠʤʘʣʴʥʳʝ ʪʨʝʙʦʚʘ-

ʥʠʷ ʢ ʬʠʟʠʯʝʩʢʠʤ ʠ ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʧʨʦ-

ʜʫʢʪʘ. ʉʦʙʣʶʜʝʥʠʷ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʦʙʷʟʘʪʝʣʴʥʦ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʠʙʦʨʳ ʠ ʨʝʘʛʝʥʪʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ ʚ 

ʩʚʷʟʠ ʩ ʚʣʠʷʥʠʝʤ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʚ ʩʚʷʟʠ ʩ ʵʪʠ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʢʘʞʜʦʛʦ ʚʠʜʘ ʘʣʢʦʛʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʜʠʪʴ 

ʥʘʩʪʨʦʡʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʠʥʩʪʨʫʢʮʠʷʤ, ʨʘʟʨʘʙʦ-

ʪʘʥʥʳʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠ-

ʤʳʭ ʩʚʦʡʩʪʚ ʠ ʢʘʯʝʩʪʚ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʈʝʘ-

ʛʝʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʜʦʣʞʥʳ 

ʧʦʜʚʝʨʛʘʪʴʩʷ ʩʪʨʦʛʦʤʫ ʦʪʙʦʨʫ ʠ ʘʥʘʣʠʟʫ, ʚʝʜʴ ʦʪ 

ʢʘʯʝʩʪʚʘ ʨʝʘʛʝʥʪʦʚ ʪʘʢ ʞʝ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʢʘʯʝʩʪʚʦ 

ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʧʨʦʜʫʢʪʘ. 

ɼʦʩʪʠʞʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ ʘʣʢʦʛʦʣʴ-

ʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʝʨʝʯʠʩ-

ʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʋʩʪʘʥʦʚʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠ-

ʩʪʝʤ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ, ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʧʦʟʚʦ-

ʣʠʪ ʠʟʙʝʞʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘ-

ʮʠʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʇʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʠʩʧʨʘʚʥʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʘʣ-

ʢʦʛʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦ-

ʩʦʙʘʤʠ ʠ ʠʥʩʪʘʥʮʠʷʤʠ:  

1) ʧʦʣʫʛʦʜʦʚʘʷ ʧʨʦʚʝʨʢʘ; 

2) ʛʦʜʦʚʘʷ ʧʨʦʚʝʨʢʘ; 
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3) ʘʢʢʨʝʜʠʪʘʮʠʷ ʧʨʝʜʧʨʠʷʪʠʷ (ʧʨʦʚʦʜʠʪʩʷ 1 

ʨʘʟ ʚ 4 ʛʦʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ, ʧʨʦʚʦ-

ʜʠʪʩʷ ʘʥʘʣʠʟ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʥʘʣʠʯʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʢʚʘʣʠʬʠʢʘʮʠʷ ʧʝʨʩʦʥʘʣʘ 

ʠ ʪ.ʜ.); 

4) ʚʥʝʧʣʘʥʦʚʳʝ ʧʨʦʚʝʨʢʠ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭ-

ʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. 

ʇʨʝʜʧʨʠʷʪʠʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʘʣʢʦʛʦʣʴʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʧʨʦʭʦʜʠʪ ʧʣʘʥʦʚʳʝ ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ 

ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝ ʤʝʥʝʝ 10 ʨʘʟ ʚ ʛʦʜ, ʚ 

ʵʪʦ ʟʥʘʯʝʥʠʝ ʥʝ ʚʢʣʶʯʝʥʦ ʧʨʦʚʝʨʢʘ ʧʨʦʜʫʢʮʠʠ ʧʝ-

ʨʝʜ ʚʳʭʦʜʦʤ ʥʘ ʨʳʥʦʢ. 

ʇʨʦʚʝʨʢʘ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷ-

ʪʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʝʪʩʷ ʧʣʘʥʦʚʦʡ, ʥʦ ʟʘʯʘʩʪʫʶ 

ʥʘ ʦʧʘʩʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʦʨʛʘʥʳ ʠʥʩʧʝʢʮʠʠ ʧʨʠʭʦʜʷʪ ʩ ʧʨʦʚʝʨʢʦʡ 

ʙʝʟ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢ-

ʮʠʠ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ï ʧʨʦʚʝʨʢʠ ʩʪʨʦʛʦ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ. ʅʝʤʘʣʦʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʩʦʪʨʫʜʥʠʢʠ ʥʝ ʧʨʦʰʝʜʰʠʝ ʧʨʦʚʝʨʢʫ 

ʢʚʘʣʠʬʠʢʘʮʠʠ, ʥʝ ʠʤʝʶʪ ʧʨʘʚʘ ʟʘʥʠʤʘʪʴ ʜʦʣʞʥʦʩʪʴ 

ʩ ʢʦʪʦʨʦʡ ʪʝʩʪʠʨʦʚʘʣʠʩʴ, ʩʦʪʨʫʜʥʠʢʫ ʜʘʝʪʩʷ ʚʨʝʤʷ 

ʥʘ ʧʦʜʛʦʪʦʚʢʫ, ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʣʷ ʧʦ-

ʚʪʦʨʥʦʡ ʘʢʢʨʝʜʠʪʘʮʠʠ ʥʘ ʟʘʥʠʤʘʝʤʫʶ ʜʦʣʞʥʦʩʪʴ. 

ɺ ʩʣʫʯʘʝ ʥʝʫʜʘʯʠ, ʥʝ ʫʩʧʝʚʘʥʠʠ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʩʨʦʢʠ ï ʨʫʢʦʚʦʜʩʪʚʦ ʦʙʷʟʘʥʦ ʧʦʥʠʟʠʪʴ ʚ ʜʦʣʞʥʦʩʪʠ 

ʩʦʪʨʫʜʥʠʢʘ ʠʣʠ ʫʚʦʣʠʪʴ. 

ɼʦʙʠʪʴʩʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʛʦ ɻʆʉʊʘʤ, ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʨʘʢʘ 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʚʦʟʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝ-

ʩʪʚʘ [2]. ʇʝʨʚʦʩʪʝʧʝʥʥʦʝ ʤʝʩʪʦ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʟʘ-

ʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʟʘʥʠʤʘʶʪ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠʝ ʤʝʪʦʜʳ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʨʦʩʪʳ ʚ 

ʧʨʠʤʝʥʝʥʠʠ, ʵʬʬʝʢʪʠʚʥʳ ʠ ʥʝ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ 

ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʢʘʯʝ-

ʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʙʣʘʜʘʶʱʝʛʦ ʦʩʥʦʚʘʤʠ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝ-

ʪʦʜʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩʪʘʣʠ ʥʝʦʪʲʝʤ-

ʣʝʤʦʡ ʯʘʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ. ʂ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʢʦʥʪʨʦʣʷ 

ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʧʨʝʜ-

ʧʨʠʷʪʠʷ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʧʘʩʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʤ ʦʙʲʝʢʪʘʤ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

1) ʇʨʦʩʪʳʝ ʤʝʪʦʜʳ: ʢʦʥʪʨʦʣʴʥʳʡ ʣʠʩʪʦʢ, ʜʠʘ-

ʛʨʘʤʤʘ ʀʩʠʢʘʚʳ, ʢʦʥʪʨʦʣʴʥʘʷ ʢʘʨʪʘ. 

2) ʄʝʪʦʜʳ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʠʪʦʛʘ: ʚʳʙʦʨʦʯ-

ʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʚʳʙʦʨʦʯʥʳʡ 

ʢʦʥʪʨʦʣʴ, ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʪ.ʜ. 

3) ʋʟʢʦʥʘʧʨʘʚʣʝʥʥʳʝ ʤʝʪʦʜʳ: ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʤʝʪʦʜʳ, ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ, 

Kanban, Scrum. 

ɿʘʣʦʛ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʩʦʩʪʦʠʪ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝ-

ʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʂʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ï ʦʙʷʟʘʪʝʣʴ-

ʥʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʚʳʭʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʡ ʠ ʟʘʨʫʙʝʞʥʳʡ ʨʳʥʦʢ. ʈʝʡʪʠʥʛ 

ʧʦʢʫʧʘʪʝʣʴʩʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ 

ʢʘʯʝʩʪʚʘ ʧʨʠʦʙʨʝʪʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʩʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʥʦʨʤʘ ʠ ʧʨʘʚʠʣ ʥʝʦʙʭʦ-

ʜʠʤʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʤʠʥʠʤʫʤʘ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʳʥʢʝ. 

ʉʦʙʣʶʜʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʠʩʘʥʥʳʭ 

ʚʳʰʝ ʩʧʦʩʦʙʦʚ ʨʝʘʣʠʟʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʪ-

ʥʦʩʷʱʠʭʩʷ ʢ ʦʧʘʩʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʦʙʲʝʢ-

ʪʘʤ, ʧʦʟʚʦʣʠʪ ʨʝʘʣʠʟʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʦʜʫʢʪʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʩʝʤ ʥʦʨʤʘʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʝ-

ʨʝʯʠʩʣʝʥʥʳʤʠ ʚ ʧʨʘʚʦʫʩʪʘʥʘʚʣʠʚʘʶʱʝʡ ʜʦʢʫʤʝʥ-

ʪʘʮʠʠ, ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʤʦʱʥʦʩʪʴ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʫʩʠʣʠʪʴ ʧʦʟʠʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ 

ʨʳʥʢʝ. 
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ɸʥʥʦʪʘʮʠʷ.  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʫʯʝʥʠʠ, ʘ ʠʤʝʥʥʦ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʝ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʪʝʢʫʱʠʝ ʜʘʥʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʫʯʘʱʠʭʩʷ ʠ ʜʝʥʝʞʥʦʤʫ ʦʙʦʨʦʪʫ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝ-

ʥʠʠ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʷ ʠ ʧʨʦʛʥʦʟʳ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

Abstract.  

The article discusses the role of information technology in learning, namely online learning. The current data 

on the number of students and money turnover in e-learning are presented. The conclusion is made about the 

feasibility of improving online learning and forecasts of its use. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʕʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʠʥʪʝʨʥʝʪ-ʢʫʨʩʳ, ʦʥʣʘʡʥ ʰʢʦʣʘ, LMS (Learning Management System). 

Keywords. E-learning, information systems for online education, online courses, online school, LMS (Learn-

ing Management System). 

 

ʇʦ ʦʮʝʥʢʘʤ ʘʚʪʦʨʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ EdMarket 

Research, ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʦʥʣʘʡʥ-ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʨʘʩʪʝʪ ʧʨʠʤʝʨʥʦ ʥʘ 20%: ʚ 2016 

ʛʦʜʫ ʦʥ ʦʮʝʥʠʚʘʣʩʷ ʚ 20,7 ʤʣʨʜ ʨʫʙʣʝʡ, ʘ ʢ 2021 

ʛʦʜʫ ʜʦʩʪʠʛ 53,3 ʤʣʨʜ. ʇʨʠʯʝʤ ʵʪʦ ʙʳʣʠ ʜʦʢʦʨʦʥʘ-

ʚʠʨʫʩʥʳʝ ʧʨʦʛʥʦʟʳ. ɸ ʢʦʛʜʘ ʢʦʤʧʘʥʠʠ ʥʘʯʘʣʠ ʧʝ-

ʨʝʚʦʜʠʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʫʜʘʣʝʥʥʳʡ ʨʝʞʠʤ ʨʘ-

ʙʦʪʳ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʪʝʨʥʝʪ-ʢʫʨʩʦʚ 

ʚʳʨʦʩʣʦ ʚ ʨʘʟʳ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʧʦ-

ʪʝʥʮʠʘʣ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʕʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫʜʝʥʪʘ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʥʦ ʠʤʝʝʪ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ, ʧʨʠʩʫʱʠʝ 

ʦʙʳʯʥʦʤʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ (ʪ.ʝ. ʩʦʜʝʨ-

ʞʠʪ ʚ ʩʝʙʝ ʮʝʣʠ ʦʙʫʯʝʥʠʷ, ʤʝʪʦʜʳ, ʩʦʜʝʨʞʘʥʠʝ, ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʳʝ ʬʦʨʤʳ ʠ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ) ʠ ʨʝʘ-

ʣʠʟʫʝʪʩʷ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʨʘʙʦʪʳ ʠʥʪʝʨʥʝʪ-ʪʝʭ-

ʥʦʣʦʛʠʡ. 

ʕʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʙʳʣʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʨʘʟʨʘʙʦʪʘʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʥʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʧʦʣʫʯʘʪʴ ʦʙʫʯʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʎʝʣʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʙʳʣʦ ʩʦʟʜʘʥʠʝ 

ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʣʶʙʦʤʫ ʯʝʣʦʚʝʢʫ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ. 

ʕʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ï ʵʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ 

ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭ-

ʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʩʨʝʜʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʝʜʫʱʠʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ. 

ʕʪʘ ʪʝʤʘ ʩʝʛʦʜʥʷ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʘ, ʪʘʢ ʢʘʢ 

ʜʣʷ ʯʘʩʪʠ ʣʶʜʝʡ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʦ ʵʪʦ ʥʝ ʟʥʘʯʠʪ, 

ʯʪʦ ʥʠʢʪʦ, ʢʨʦʤʝ ʥʠʭ, ʥʝ ʙʫʜʝʪ ʪʘʢ ʫʯʠʪʴʩʷ, ʝʱʝ ʨʘʟ 

ʧʦʜʪʚʝʨʞʜʘʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ. ɿʘ ʧʦʩʣʝʜʥʠʝ 3 ʛʦʜʘ ʨʝʟʢʦ ʚʦʟʨʦʩʣʘ ʧʦʪʨʝʙ-

ʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ. ʇʦ-

ʩʣʝ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʘʚʠʨʫʩʘ ʮʠʬʨʦʚʠʟʘʮʠʷ ʵʢʦʥʦ-

ʤʠʢʠ ʥʘʙʨʘʣʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʩʢʦʨʦʩʪʴ. ɺ ʫʩʣʦʚʠʷʭ 

ʛʣʦʙʘʣʴʥʦʛʦ ʢʘʨʘʥʪʠʥʘ ʮʝʣʳʝ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ 

ʚʳʥʫʞʜʝʥʳ ʨʘʙʦʪʘʪʴ ʦʥʣʘʡʥ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʦ 

ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ ʩʧʨʦʩ ʥʘ ʮʠʬʨʦʚʳʝ ʥʘʚʳʢʠ ʩʨʝʜʠ 

ʩʪʫʜʝʥʪʦʚ ʠ ʨʘʙʦʯʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩ, ʘ ʜʦʩʪʫʧ-

ʥʦʩʪʴ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ ʩʪʘʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʙʷʟʘ-

ʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʟʘʥʷʪʦʩʪʠ ʥʘ 

ʩʦʢʨʘʱʘʶʱʝʤʩʷ ʨʳʥʢʝ ʪʨʫʜʘ. 

ʕʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩ ʢʘʞʜʳʤ ʜʥʝʤ, ʧʦʩʢʦʣʴʢʫ ʚʳ 

ʤʦʞʝʪʝ ʫʯʠʪʴʩʷ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ, ʚ ʣʶʙʦʝ 

ʚʨʝʤʷ ʠ ʩ ʣʶʙʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ 

ʪʦʣʴʢʦ ʫʯʝʙʥʫʶ ʧʣʘʪʬʦʨʤʫ ʚʫʟʘ, ʥʦ ʠ ʵʣʝʢʪʨʦʥʥʳʝ 

ʫʯʝʙʥʠʢʠ, ʦʥʣʘʡʥ-ʢʫʨʩʳ ʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʴ ʩ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. 

ʂʦʥʮʝʧʮʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ ʨʘʟʚʠʚʘʣʘʩʴ ʚʤʝʩʪʝ ʩ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʷʤʠ, ʠ 

ʩʝʡʯʘʩ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦʩʪʠʛʥʫʪʘ ʪʦʯʢʘ ʤʘʢʩʠʤʘʣʴ-

ʥʦʛʦ ʫʜʦʙʩʪʚʘ ʢʘʢ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʪʘʢ ʠ ʜʣʷ ʩʪʫ-

ʜʝʥʪʘ ʙʣʘʛʦʜʘʨʷ ʨʝʰʝʥʠʶ ʪʘʢʠʭ ʟʘʜʘʯ ʢʘʢ: 

Å ʧʦʣʫʯʝʥʠʝ ʘʢʪʫʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʳ ʠʟ 

ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ; 

Å ʧʨʦʩʤʘʪʨʠʚʘʥʠʝ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʫʜʦʙ-

ʥʦʝ ʚʨʝʤʷ ʠ ʚ ʫʜʦʙʥʦʤ ʤʝʩʪʝ; 

Å ʢʦʥʩʫʣʴʪʘʮʠʷ ʩ ʫʯʠʪʝʣʝʤ ʚ ʦʥʣʘʡʥ ʬʦʨʤʝ; 

Å ʩʜʘʯʘ ʛʦʪʦʚʦʡ ʜʦʤʘʰʥʝʡ ʨʘʙʦʪʳ; 

Å ʪʘʢʦʝ ʦʙʫʯʝʥʠʝ ʤʦʞʥʦ ʩʦʚʤʝʱʘʪʴ ʩ ʧʦʩʪʦʷʥ-

ʥʦʡ ʨʘʙʦʪʦʡ ʠʣʠ ʫʯʝʙʦʡ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ; 

ɻʣʘʚʥʦʝ, ʯʪʦʙʳ ʚʩʝ ʪʨʝʙʫʝʤʳʝ ʬʫʥʢʮʠʠ ʧʦʜ-

ʜʝʨʞʠʚʘʣʠʩʴ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʢʦʤʧʴʶ-

ʪʝʨʘ. 

ʊʘʢʞʝ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʨʘʟʚʠ-

ʚʘʪʴ ʩʚʦʠ ʥʘʚʳʢʠ ʠ ʟʥʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʥʦʚʝʡʰʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʪʘʥʜʘʨʪʦʚ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʣʶʩʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ:  
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1. ʉʧʦʩʦʙʥʦʩʪʴ ʫʯʠʪʴʩʷ ʚ ʩʚʦʝʤ ʩʦʙʩʪʚʝʥʥʦʤ 

ʪʝʤʧʝ 

ʉʪʫʜʝʥʪʘʤ ʥʝ ʥʫʞʥʦ ʙʝʩʧʦʢʦʠʪʴʩʷ ʦ ʪʦʤ, ʯʪʦ 

ʦʥʠ ʦʪʩʪʘʶʪ ʦʪ ʩʚʦʠʭ ʦʜʥʦʢʣʘʩʩʥʠʢʦʚ. ɺʳ ʚʩʝʛʜʘ 

ʤʦʞʝʪʝ ʚʝʨʥʫʪʴʩʷ ʢ ʠʟʫʯʝʥʠʶ ʨʘʥʝʝ ʧʨʦʩʤʦʪʨʝʥ-

ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʦʩʤʦʪʨʝʪʴ ʥʝʧʦ-

ʥʷʪʥʳʝ ʚʠʜʝʦʣʝʢʮʠʠ, ʧʝʨʝʯʠʪʘʪʴ ʧʝʨʝʧʠʩʢʫ ʩ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʝʤ ʠ ʧʨʦʧʫʩʪʠʪʴ ʣʝʛʢʠʝ ʜʣʷ ʚʘʩ ʪʝʤʳ. 

ɻʣʘʚʥʦʝ ï ʫʩʧʝʰʥʦ ʧʨʦʡʪʠ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʦʤʝ-

ʞʫʪʦʯʥʳʝ ʠ ʠʪʦʛʦʚʳʝ ʘʪʪʝʩʪʘʮʠʠ. 

2. ʀʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʠʪʴʩʷ ʚ ʣʶʙʦʝ ʚʨʝʤʷ 

ʉʪʫʜʝʥʪ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʞʝʪ ʩʘʤ ʨʝ-

ʰʘʪʴ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʦʥ ʜʦʣʞʝʥ ʧʦʪʨʘʪʠʪʴ ʥʘ ʠʟʫ-

ʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʚ ʪʝʯʝʥʠʝ ʩʝʤʝʩʪʨʘ, ʦʥ ʤʦʞʝʪ ʩʦ-

ʩʪʘʚʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʫʯʝʙʥʳʡ ʧʣʘʥ. ʅʝʢʦʪʦʨʳʝ 

ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʶʪ ʫʯʘʱʠʤʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʨʦʯʠʪʴ ʦʙʫʯʝʥʠʝ ʠ ʚʝʨʥʫʪʴʩʷ ʢ 

ʥʝʤʫ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʙʝʟ ʧʦ-

ʚʪʦʨʥʦʡ ʦʧʣʘʪʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ. 

3. ʆʙʫʯʝʥʠʝ ʙʝʟ ʦʪʨʳʚʘ ʦʪ ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ 

ɹʣʘʛʦʜʘʨʷ ʵʣʝʢʪʨʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ʤʦʞʥʦ 

ʫʯʠʪʴʩʷ ʩʨʘʟʫ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʠʣʠ 

ʧʦʣʫʯʘʪʴ ʩʣʝʜʫʶʱʝʝ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ. ɺʦʟ-

ʤʦʞʥʦ, ʜʘʞʝ ʥʝ ʧʦʪʨʝʙʫʝʪʩʷ ʙʨʘʪʴ ʦʪʧʫʩʢ ʩ ʦʩʥʦʚ-

ʥʦʡ ʨʘʙʦʪʳ. ʀʤʝʶʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘ-

ʮʠʠ, ʦʨʛʘʥʠʟʫʶʱʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʢʦʤʧʘʥʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʯʝʙʘ ʥʝ 

ʧʨʝʨʳʚʘʝʪ ʪʨʫʜʦʚʦʡ ʩʪʘʞ, ʘ ʠʟʫʯʝʥʥʳʝ ʧʨʝʜʤʝʪʳ 

ʤʦʞʥʦ ʩʨʘʟʫ ʧʨʠʤʝʥʷʪʴ ʥʘ ʧʨʘʢʪʠʢʝ. 

4. ɺʦʟʤʦʞʥʦʩʪʴ ʫʯʠʪʴʩʷ ʛʜʝ ʫʛʦʜʥʦ 

ʉʪʫʜʝʥʪʳ ʤʦʛʫʪ ʫʯʠʪʴʩʷ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ. 

ɺʩʝ, ʯʪʦ ʚʘʤ ʥʫʞʥʦ, ʯʪʦʙʳ ʥʘʯʘʪʴ ʦʙʫʯʝʥʠʝ, ʵʪʦ 

ʢʦʤʧʴʶʪʝʨ ʩ ʜʦʩʪʫʧʦʤ ʚ ʀʥʪʝʨʥʝʪ. ʅʝʧʦʩʝʱʝʥʠʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʢʘʞʜʳʡ ʜʝʥʴ ʷʚʣʷ-

ʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʜʣʷ ʣʶʜʝʡ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʜʣʷ ʧʨʦʞʠʚʘʶ-

ʱʠʭ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʨʘʡʦʥʘʭ, ʜʣʷ ʦʪʙʳʚʘʶʱʠʭ 

ʥʘʢʘʟʘʥʠʝ ʚ ʩʣʝʜʩʪʚʝʥʥʳʭ ʠʟʦʣʷʪʦʨʘʭ, ʜʣʷ ʨʦʜʠʪʝ-

ʣʝʡ ʩ ʤʘʣʦʣʝʪʥʠʤʠ ʜʝʪʴʤʠ. 

5. ʄʦʙʠʣʴʥʦʩʪʴ 

ʆʙʱʝʥʠʝ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ ʨʝʧʝʪʠʪʦʨʘʤʠ 

ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʦʥʣʘʡʥ, ʪʘʢ ʠ ʦʬʣʘʡʥ. ʂʦʥʩʫʣʴʪʠ-

ʨʦʚʘʥʠʝ ʩ ʫʯʠʪʝʣʝʤ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʯʘʩʪʦ ʙʳ-

ʚʘʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʙʳʩʪʨʳʤ, ʯʝʤ ʧʣʘʥʠʨʦ-

ʚʘʥʠʝ ʣʠʯʥʦʡ ʚʩʪʨʝʯʠ ʚʦ ʚʨʝʤʷ ʦʯʥʦʛʦ ʠʣʠ ʜʠʩʪʘʥ-

ʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

6. ɺʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ 

ʂʘʢ ʫʞʝ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʤʝʨʠʢʘʥʩʢʠʭ 

ʫʯʝʥʳʭ, ʨʝʟʫʣʴʪʘʪʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʠʯʝʤ 

ʥʝ ʫʩʪʫʧʘʶʪ ʨʝʟʫʣʴʪʘʪʘʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ ʦʙʫ-

ʯʝʥʠʷ ʠ ʜʘʞʝ ʧʨʝʚʦʩʭʦʜʷʪ ʠʭ. ʇʦʩʢʦʣʴʢʫ ʙʦʣʴʰʫʶ 

ʯʘʩʪʴ ʤʘʪʝʨʠʘʣʘ ʢʫʨʩʘ ʩʪʫʜʝʥʪ ʠʟʫʯʘʝʪ ʩʘʤʦʩʪʦʷ-

ʪʝʣɹʥʦ, ʵʪʦ ʫʣʫʯʰʘʝʪ ʧʦʥʠʤʘʥʠʝ ʧʨʦʡʜʝʥʥʳʭ ʪʝʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʳ ʩʤʦʞʝʪʝ ʩʨʘʟʫ ʧʨʠʤʝʥʠʪʴ ʠ ʟʘʢʨʝ-

ʧʠʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʚ ʨʘʙʦʪʝ. ɸ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ 

ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʠ ʞʠʚʳʤ. 

7. ʕʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʜʝʰʝʚʣʝ 

ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʦʯʥʦʝ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫ-

ʯʝʥʠʝ, ʪʦ ʧʦʩʣʝʜʥʝʝ ʦʙʳʯʥʦ ʜʝʰʝʚʣʝ. ʉʪʫʜʝʥʪʫ ʥʝ 

ʥʫʞʥʦ ʦʧʣʘʯʠʚʘʪʴ ʨʘʩʭʦʜʳ ʥʘ ʧʨʦʝʟʜ ʠ ʧʨʦʞʠʚʘ-

ʥʠʝ, ʘ ʚ ʟʘʨʫʙʝʞʥʳʭ ʚʫʟʘʭ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʨʘ-

ʪʠʪʴʩʷ ʥʘ ʚʠʟʫ. 

8. ɼʦʩʪʫʧʥʦʩʪʴ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ɼʠʩʪʘʥʮʠʦʥʥʠʢʠ ʚʩʝʛʜʘ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʦʛʨʘʥʠʯʝʥʥʳʡ ʟʘʧʘʩ ʫʯʝʙʥʠʢʦʚ, ʟʘʜʘʯʥʠʢʦʚ ʠ ʧʦ-

ʩʦʙʠʡ. ɼʦʩʪʫʧ ʢʦ ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʩʪʫʜʝʥʪʘʤ ʧʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ 

ʩʘʡʪʝ ʚʫʟʘ, ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʦʥʠ ʧʦʣʫʯʘʶʪ ʧʦ 

ʧʦʯʪʝ, ʘ ʧʨʠ ʠʭ ʜʝʬʠʮʠʪʝ ʤʦʞʥʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʀʥ-

ʪʝʨʥʝʪʫ. 

9. ʋʜʦʙʩʪʚʦ ʜʣʷ ʫʯʠʪʝʣʷ 

ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʨʝʧʝʪʠʪʦʨʳ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʫʯʘʱʠʭʩʷ, ʥʘʧʨʠʤʝʨ, ʥʘʭʦʜʷʩʴ ʚ ʜʝʢʨʝʪʥʦʤ ʦʪ-

ʧʫʩʢʝ. 

10. ʋʯʠʪʝʩʴ ʚ ʩʧʦʢʦʡʥʦʡ ʦʙʩʪʘʥʦʚʢʝ 

ʇʨʦʤʝʞʫʪʦʯʥʘʷ ʘʪʪʝʩʪʘʮʠʷ ʩʣʫʰʘʪʝʣʝʡ ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʢʫʨʩʦʚ ʧʨʦʭʦʜʠʪ ʚ ʬʦʨʤʝ ʦʥʣʘʡʥ-ʪʝʩʪʠʨʦ-

ʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʫ ʩʪʫʜʝʥʪʦʚ ʤʝʥʴʰʝ ʪʨʝʚʦʞʥʦʩʪʠ 

ʧʝʨʝʜ ʚʩʪʨʝʯʝʡ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʜʣʷ ʟʘʯʝʪʦʚ ʠ ʵʢ-

ʟʘʤʝʥʦʚ. ʊʘʢʞʝ ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʙʲʝʢ-

ʪʠʚʥʦʡ ʦʮʝʥʢʠ: ʥʘ ʩʠʩʪʝʤʫ, ʧʨʦʚʝʨʷʶʱʫʶ ʧʨʘʚʠʣʴ-

ʥʦʩʪʴ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ ʪʝʩʪʘ, ʥʝ ʚʣʠʷʝʪ ʫʩʧʝʚʘʝ-

ʤʦʩʪʴ ʩʪʫʜʝʥʪʘ ʧʦ ʜʨʫʛʠʤ ʧʨʝʜʤʝʪʘʤ, ʝʛʦ 

ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ. 

11. ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ 

ɺ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʣʘʩʩʘʭ ʫʯʠʪʝʣʶ ʜʦʚʦʣʴʥʦ 

ʩʣʦʞʥʦ ʫʜʝʣʠʪʴ ʚʩʝʤ ʫʯʝʥʠʢʘʤ ʚ ʛʨʫʧʧʝ ʥʝʦʙʭʦʜʠ-

ʤʦʝ ʠʤ ʚʥʠʤʘʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʫʜʦʙʥʦ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʧʦʜʭʦʜʘ. ʇʦʤʠʤʦ ʪʦʛʦ, ʯʪʦ ʩʪʫʜʝʥʪ ʩʘʤ ʚʳʙʠʨʘʝʪ 

ʪʝʤʧ ʦʙʫʯʝʥʠʷ, ʦʥ ʤʦʞʝʪ ʙʳʩʪʨʦ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪʳ 

ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ ʚʦʧʨʦʩʳ ʫ ʪʴʶʪʦʨʘ. 

ʆʜʥʘʢʦ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠʤʝʝʪ ʩʣʝʜʫ-

ʶʱʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʥʝʜʦʩʪʘʪʢʠ: 

ï ʕʣʝʢʪʨʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ. 

ɺ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʣʠʯʥʳʡ ʢʦʥʪʘʢʪ 

ʤʝʞʜʫ ʩʪʫʜʝʥʪʘʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʤʠʥʠʤʘʣʝʥ, 

ʘ ʯʘʩʪʦ ʠ ʚʦʚʩʝ ʦʪʩʫʪʩʪʚʫʝʪ. ʇʦʵʪʦʤʫ ʪʘʢʘʷ ʬʦʨʤʘ 

ʦʙʫʯʝʥʠʷ ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚ-

ʥʳʭ ʥʘʚʳʢʦʚ ʠʣʠ ʨʘʙʦʪʳ ʚ ʢʦʤʘʥʜʝ. 

ï ʊʨʝʙʫʝʪʩʷ ʩʠʣʴʥʘʷ ʤʦʪʠʚʘʮʠʷ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩʪʫʜʝʥʪ 

ʜʦʣʞʝʥ ʦʩʚʦʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʕʪʦ ʪʨʝʙʫʝʪ ʨʘʟ-

ʚʠʪʦʡ ʩʠʣʳ ʚʦʣʠ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʘʤʦʢʦʥʪʨʦʣʷ. 

ʅʝ ʚʩʝʤ ʫʜʘʝʪʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʫʞʥʳʡ ʪʝʤʧ ʦʙʫʯʝ-

ʥʠʷ ʙʝʟ ʢʦʥʪʨʦʣʷ ʠʟʚʥʝ. ɹʦʣʝʝ 60% ʫʯʝʥʠʢʦʚ ʙʨʦ-

ʩʘʶʪ ʦʙʫʯʝʥʠʝ, ʥʝ ʧʨʦʡʜʷ ʝʛʦ ʜʦ ʢʦʥʮʘ, ʩʦʛʣʘʩʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʶ EdMarket Research. 

ï ʆʪʩʫʪʩʪʚʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. 

ʆʙʫʯʝʥʠʝ ʧʦ ʧʨʦʬʠʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʢʪʠʯʝ-

ʩʢʠʭ ʟʘʥʷʪʠʡ, ʩʣʦʞʥʝʝ ʦʩʫʱʝʩʪʚʠʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦ. 

ɼʘʞʝ ʩʘʤʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʪʨʝʥʘʞʝʨʳ ʥʝ ʟʘʤʝʥʷʪ 

ʙʫʜʫʱʠʤ ʚʨʘʯʘʤ ʠʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ çʞʠʚʦʡè 

ʧʨʘʢʪʠʢʠ. 

ï ʅʝʜʦʩʪʘʪʦʯʥʳʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝ-

ʨʦʤ. 

ɺ ʈʦʩʩʠʠ ʦʩʦʙʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʣʝʢʪʨʦʥʥʦʤ 

ʦʙʨʘʟʦʚʘʥʠʠ ʚʦʟʥʠʢʘʝʪ ʚ ʦʪʜʘʣʝʥʥʳʭ ʨʘʡʦʥʘʭ, ʛʜʝ 
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ʢʦʤʧʴʶʪʝʨʥʳʝ ʥʘʚʳʢʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠ. ʇʦ-

ʵʪʦʤʫ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʰʠʨʦʢʠʭ ʤʘʩʩ 

ʣʶʜʝʡ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʡ. 

ï ʇʨʦʙʣʝʤʘ ʩ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʤʝʪʦʜʦʤ ʢʦʥʪʨʦʣʷ ʟʘ ʯʝʩʪʥʦʩʪʴʶ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ-

ʩʪʴʶ ʩʜʘʯʠ ʩʪʫʜʝʥʪʦʤ ʵʢʟʘʤʝʥʦʚ ʠʣʠ ʟʘʯʝʪʦʚ ʷʚʣʷ-

ʝʪʩʷ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ ʩʪʫʜʝʥʪʳ 

ʜʦʣʞʥʳ ʣʠʯʥʦ ʷʚʠʪʴʩʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪ ʠʣʠ ʝʛʦ ʬʠʣʠ-

ʘʣʳ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝ-

ʩʪʚʘ ʦʙʫʯʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʝʜʨʠʪʴ ʠʭ ʚ ʩʠ-

ʩʪʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʝʰʠʚ ʧʨʠ ʵʪʦʤ ʪʝʢʫʱʠʝ ʧʨʦ-

ʙʣʝʤʳ ʪʘʢʦʛʦ ʨʝʰʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʠʥʜʠʚʠʜʫʘ-

ʣʠʟʘʮʠʠ ʪʨʘʝʢʪʦʨʠʠ ʦʙʫʯʝʥʠʷ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʯʝʥʠʢʦʚ, ʧʦʣʥʦʩʪʴʶ ʟʘʢʦʥ-

ʯʠʚʰʠʭ ʢʫʨʩ. ʕʪʦʛʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ 

ʥʦʚʦʡ ʤʝʪʨʠʢʠ ʫʯʝʥʠʢʘ, ʪʘʢʦʡ ʢʘʢ ʪʠʧ ʚʦʩʧʨʠʷʪʠʷ, 

ʠ ʩʪʨʦʠʪʴ ʢʫʨʩʳ, ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʧʦʯʠʪʘʝʤʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ, ʯʪʦ ʧʦʚʳʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝ-

ʥʠʷ. 
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AFFECTIVE -LOGICAL CYBER -SOCIAL COMPUTING  

 

ɸʥʦʪʘʮʽʷ 

ʇʨʦʧʦʥʫʶʪʴʩʷ ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʮʠʬʨʦʚʽʟʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʙʽʦʤʝʪʨʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, 

ʚʠʯʝʨʧʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʮʠʬʨʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʦʮʽʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʟ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʢʦʥʬʣʽʢʪʽʚ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ. ʇʨʦʧʦʥʫʶʪʴʩʷ ʦʛʣʷʜ ʽʩʥʫʶʯʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʘ ʪʘʢʦʞ ʥʦʚʽ ʤʦʜʝʣʽ, ʤʝʪʦʜʠ, 

ʘʣʛʦʨʠʪʤʠ, ʘʨʭʽʪʝʢʪʫʨʠ ʝʤʦʮʽʡʥʦ-ʣʦʛʽʯʥʦʛʦ ʢʦʤʧ'ʶʪʠʥʛʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʧʨʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʢʽʙʝʨ-ʩʦʮʽʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ɺʠʨʽʰʫʶʪʴʩʷ ʧʨʦʙʣʝʤʠ ʢʽʙʝʨʩʦʮʽʘʣʴʥʦʛʦ ʜʝʪʝʨʤʽʥʦʚʘʥʦʛʦ 

ʢʦʤʧ'ʶʪʠʥʛʫ ʜʝʨʞʘʚʦʶ, ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʫʥʽʚʝʨʩʠʪʝʪʦʤ, ʢʘʬʝʜʨʦʶ, ʢʘʜʨʘʤʠ, ʨʝʩʫʨʩʘʤʠ. ʈʦʟʨʦʙʣʷʶʪʴʩʷ 

ʝʤʦʮʽʡʥʦ-ʣʦʛʽʯʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʨʠʤʽʪʠʚʠ ʪʘ ʩʭʝʤʠ ʢʽʙʝʨ-ʩʦʮʽʘʣʴʥʦʛʦ ʢʦʤʧ'ʶʪʠʥʛʫ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʣʶʜʠʥʦʶ, ʩʦʮʽʘʣʴʥʦʶ ʛʨʫʧʦʶ ʪʘ ʜʝʨʞʘʚʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. 

Abstract 

Deterministic digitalization technologies are proposed based on biometric identification, comprehensive 

monitoring and digital management of social groups in order to eliminate conflicts and improve the quality of life. 

A review of existing publications is proposed, as well as new models, methods, algorithms, architectures of emo-

tional-logical computing, which allows to reduce the number of errors in the functioning of the cyber-social sys-

https://journal.tinkoff.ru/online-stat/
https://ecvdo.ru/states/ohvat-sdo-uchashhihsya-rossii-skolko-nas-distancionshhikov
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https://doi.org/10.24412/2520-6990-2022-18141-49-59
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tem. The problems of cyber-social deterministic computing are solved by the state, enterprise, university, depart-

ment, personnel, resources. Emotional-logical functional primitives and schemes of cyber-social computing are 

being developed for decision-making by a person, a social group and government agencies. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʽʙʝʨʩʦʮʽʘʣʴʥʠʡ ʢʦʤʧ'ʶʪʠʥʛ, ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʚʽʜʥʦʰʝʥʥʷʤʠ, ʝʤʦʮʽʡʥʦ-ʣʦʛʽʯʥʠʡ 

ʢʦʤʧ'ʶʪʠʥʛ, ʢʫʙʽʪʥʽ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ, ʤʦʜʝʣʶʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʤʝʪʨʠʢʘ ʧʦʜʽʙʥʦʩʪʽ-

ʚʽʜʤʽʥʥʦʩʪʽ, ʨʦʟʫʤʥʠʡ ʮʠʬʨʦʚʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤʦʥʽʪʦʨʠʥʛ ʜʘʥʠʭ, ʮʠʬʨʦʚʝ ʫʧʨʘʚʣʽʥʥʷ. 

Keywords: cybersocial computing, relationships between relationships, emotional-logical computing, qubit 

data structures, modeling of social processes, similarity-difference metric, smart digital university, data monitor-

ing, digital governance. 

 

1. ʉʪʘʥ ʜʦʩʣʽʜʞʝʥʴ 

ʇʨʦʧʦʥʫʶʪʴʩʷ ʩʪʨʫʢʪʫʨʠ [1] ʢʽʙʝʨʩʦʮʽʘʣʴʥʠʭ 

ʦʙʯʠʩʣʝʥʴ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʢʦʤʧʦʥʝʥʪʠ ʭʤʘʨ-

ʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʪʦʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʤʦʨʘʣʴ-

ʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʫʩʧʽʣʴʩʪʚʦʤ. ʇʨʦʧʦʥʫʶʪʴʩʷ ʪʝʭ-

ʥʦʣʦʛʽʾ ʝʤʦʮʽʡʥʦ-ʣʦʛʽʯʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʤʝʪʨʠʢʘ 

ʚʠʤʽʨʫ ʩʦʮʽʘʣʴʥʠʭ ʚʽʜʥʦʩʠʥ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʽ ʚʝʨ-

ʪʠʢʘʣʴʥʠʤ ʟʚ'ʷʟʢʘʤ, ʧʨʘʚʠʣʘ ʧʦʚʝʜʽʥʢʠ ʣʶʜʠʥʠ, 

ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʩʪʚʦʨʝʥʥʷ ʝʤʦʮʽʡʥʦʾ ʣʦʛʽʢʠ ʜʣʷ ʤʦ-

ʜʝʣʶʚʘʥʥʷ ʪʘ ʩʠʤʫʣʷʮʽʾ ʧʦʚʝʜʽʥʢʠ ʣʶʜʠʥʠ. ɺʧʨʦ-

ʚʘʜʞʝʥʦ ʢʽʙʝʨʬʽʟʠʯʥʫ ʤʦʜʝʣʴ ʟʝʣʝʥʦʾ ʜʝʨʞʘʚʥʦʩʪʽ 

ʜʣʷ ʤʝʪʨʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʪʘ ʛʨʦʤʘ-

ʜʷʥʘʤʠ; ʚʦʥʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʮʠʬʨʦʚʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ 

ʪʘ ʦʮʽʥʮʽ ʧʦʪʨʝʙ ʛʨʦʤʘʜʷʥ, ʚʢʣʶʯʘʶʯʠ ʢʦʤʧʦʥʝʥʪʠ 

ʩʦʮʽʘʣʴʥʠʭ ʦʙʯʠʩʣʝʥʴ (ʚʽʜʥʦʩʠʥʠ, ʮʽʣʽ, ʫʧʨʘʚʣʽʥʥʷ, 

ʧʝʨʩʦʥʘʣ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʨʝʩʫʨʩʠ), ʫʧʦʨʷʜʢʦʚʘʥʽ 

ʟʘ ʨʽʚʥʝʤ ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʠʥʢʦʚʠʡ ʫʩʧʽʭ. 

ɺʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʧʦʟʠʪʠʚʥʠʤʠ ʪʘ ʥʝʛʘʪʠʚʥʠʤʠ 

ʝʤʦʮʽʷʤʠ [2] ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʚ ʤʦʜʝʣʷʭ ʝʤʦʮʽʡ. 

ʎʽʢʘʚʦ, ʱʦ ʥʝʡʨʦʙʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘ-

ʯʘʶʪʴ ʥʘʷʚʥʽʩʪʴ ʟʘʛʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʦʟʠʪʠʚʥʠʭ 

ʪʘ ʥʝʛʘʪʠʚʥʠʭ ʝʤʦʮʽʡ. ɸʚʪʦʨʠ ʨʦʙʦʪʠ ʧʝʨʝʚʽʨʠʣʠ, 

ʯʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʜʽʙʥʝ ʧʝʨʝʢʨʠʪʪʷ ʫ ʨʝʘʣʴʥʠʭ ʚʠ-

ʨʘʟʘʭ ʦʩʦʙʠ. ʇʽʜ ʯʘʩ ʧʽʢʦʚʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʝʤʦʮʽʡ 

ʧʦʟʠʪʠʚʥʽ ʪʘ ʥʝʛʘʪʠʚʥʽ ʩʠʪʫʘʮʽʾ ʫʩʧʽʰʥʦ ʨʦʟʨʽʟʥʷ-

ʣʠʩʷ ʽʟʦʣʴʦʚʘʥʠʤʠ ʪʽʣʘʤʠ, ʘʣʝ ʥʝ ʧʦ ʦʙʣʠʯʯʷʭ. 

ʇʨʦʪʝ ʛʣʷʜʘʯʽ ʩʧʨʠʡʤʘʣʠ ʽʣʶʟʦʨʥʫ ʧʦʟʠʪʠʚʥʽʩʪʴ ʯʠ 

ʥʝʛʘʪʠʚʥʽʩʪʴ ʥʝʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʩʽʙ, ʢʦʣʠ ʾʭ ʙʘʯʠʣʠ 

ʟ ʪʽʣʘʤʠ. 

ʊʦ ʚ ʯʦʤʫ ʧʨʦʙʣʝʤʘ [3], ʢʦʣʠ ʩʧʨʘʚʘ ʜʦʭʦʜʠʪʴ 

ʜʦ ʥʘʫʢʠ ʧʨʦ ʝʤʦʮʽʾ? ʇʦʯʥʝʤʦ ʟ ʪʦʛʦ, ʱʦ ʚʯʝʥʽ ʯʘ-

ʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʥʮʝʧʮʽʾ ʟʜʦʨʦʚʦʛʦ ʛʣʫʟʜʫ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ, ʪʦʤʫ ʟʨʽʣʘ 

ʥʘʫʢʘ ʧʨʦ ʝʤʦʮʽʾ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʨʠʧʫʱʝʥʥʷʭ ʧʨʠ-

ʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʨʠʟʠʢʫʻ ʩʪʘʪʠ ʥʘʯʝʙʪʦ ʭʠʤʝʨ-

ʥʦʛʦ ʧʽʜʭʦʜʫ ʥʘʨʦʜʥʦʾ ʧʩʠʭʦʣʦʛʽʾ ʜʦ ʨʦʟʫʤʽʥʥʷ 

ʝʤʦʮʽʡ, ʷʢʠʡ ʥʝ ʥʘʙʣʠʟʠʪʴ ʣʶʜʩʪʚʦ ʜʦ ʚʜʦʩʢʦʥʘ-

ʣʝʥʥʷ ʧʦʰʫʢʫ ʣʽʢʽʚ ʘʙʦ ʩʪʚʦʨʝʥʥʷ ʝʤʦʮʽʡʥʠʭ ʨʦ-

ʙʦʪʽʚ. ʑʦ ʱʝ ʚʘʞʣʠʚʽʰʝ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, 

ʱʦ ʧʝʨʝʜʙʘʯʫʚʘʥʽ ʬʫʥʢʮʽʾ ʩʪʨʘʭʫ (ʘʙʦ ʛʥʽʚʫ, ʘʙʦ 

ʙʫʜʴ-ʷʢʦʾ ʽʥʰʦʾ ʢʘʪʝʛʦʨʽʾ ʝʤʦʮʽʡ) ʨʽʟʥʷʪʴʩʷ ʟʘʣʝʞʥʦ 

ʚʽʜ ʢʦʥʪʝʢʩʪʫ ʪʘ ʣʶʜʠʥʠ. ʅʘʨʦʜʥʽ ʩʪʘʚʣʝʥʥʷ ʜʦ 

ʝʤʦʮʽʡ ʪʘʢʦʞ ʟʥʘʯʥʦ ʨʽʟʥʷʪʴʩʷ ʫ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨʘʭ. 

ʎʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʘʶʪʴ ʥʘ ʫʚʘʟʽ, ʱʦ ʬʫʥʢʮʽʦʥʘʣʴ-

ʥʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʙʫʪʠ ʥʝʧʨʠʜʘʪʥʠʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʥʘʫʢʠ ʧʨʦ ʝʤʦʮʽʾ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʜʦ ʚʩʽʭ ʣʶʜʝʡ. 

ʃʶʜʠ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʪʫʧʝʥʝʤ [4], ʜʝ ʧʽʜ-

ʢʨʝʩʣʶʶʪʴ ʧʦʯʫʪʪʷ ʘʢʪʠʚʘʮʽʾ ʯʠ ʜʝʟʘʢʪʠʚʘʮʽʾ ʫ 

ʩʚʦʾʭ ʚʝʨʙʘʣʴʥʠʭ ʟʚʽʪʘʭ ʧʨʦ ʧʝʨʝʞʠʪʽ ʝʤʦʮʽʾ, ʪʘʢ 

ʟʚʘʥʠʤ ʬʦʢʫʩʦʤ ʧʦʨʫʰʝʥʥʷ (ʌʇ). ɼʚʘ ʤʫʣʴʪʠʤʝ-

ʪʦʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʌʇ ʧʦʚ'ʷʟʘʥʠʡ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʽʥʪʝʨʦʮʝʧʪʠʚʥʦʶ ʯʫʪʣʠʚʽʩʪʶ 

(ʚʠʤʽʨʶʚʘʥʦʾ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ 

ʚʠʷʚʣʝʥʥʷ ʩʝʨʮʝʙʠʪʪʷ). ʃʶʜʠ, ʷʢʽ ʙʫʣʠ ʙʽʣʴʰ ʯʫʪ-

ʣʠʚʽ ʜʦ ʩʚʦʛʦ ʩʝʨʮʝʙʠʪʪʷ, ʧʽʜʢʨʝʩʣʶʚʘʣʠ ʧʦʯʫʪʪʷ 

ʘʢʪʠʚʘʮʽʾ ʪʘ ʜʝʘʢʪʠʚʘʮʽʾ, ʢʦʣʠ ʧʦʚʽʜʦʤʣʷʣʠ ʧʨʦ ʩʚʦʾ 

ʝʤʦʮʽʡʥʽ ʧʝʨʝʞʠʚʘʥʥʷ ʟ ʯʘʩʦʤ, ʙʽʣʴʰ ʥʽʞ ʤʝʥʰ 

ʯʫʪʣʠʚʽ. 

ʋ ʩʪʘʪʪʽ [5] ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʤʫʣʴʪʠʜʠʩʮʠ-

ʧʣʽʥʘʨʥʦʛʦ ʧʨʦʝʢʪʫ çExperiencia 360Áè, ʨʦʟʨʦʙʣʝ-

ʥʦʛʦ ʚ ʐʢʦʣʽ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʂʦʩʪʘ-ʈʠʢʩʴ-

ʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ (TEC). ʎʝʡ ʧʨʦʝʢʪ 

ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʦʣʦʛʽʾ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʜʽʡ, ʚ ʷʢʽʡ ʽʛʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʷʢ ʽʥ-

ʩʪʨʫʤʝʥʪ ʜʣʷ ʟʤʽʮʥʝʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʤʦʮʽʡʥʠʭ ʥʘʚʠ-

ʯʦʢ (ʤ'ʷʢʠʭ ʥʘʚʠʯʦʢ) ʫ ʩʪʫʜʝʥʪʽʚ ʪʨʝʪʴʦʛʦ ʢʫʨʩʫ 

ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʾ ʧʨʦʛʨʘʤʠ ʙʘʢʘʣʘʚʨʘʪʫ. ʇʦʜʘʥʦ 

ʨʦʟʨʦʙʣʝʥʫ ʤʝʪʦʜʠʢʫ ʪʘ ʜʦʩʷʛʥʫʪʽ ʨʝʟʫʣʴʪʘʪʠ. ʇʨʦ-

ʝʢʪ ʻ ʧʝʨʰʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʧʦʙʫʜʦʚʠ ʢʦʥʢʨʝʪʥʦʾ 

ʩʪʨʘʪʝʛʽʾ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʨʦʟʚʠʪʦʢ ʩʦʮʽʘʣʴʥʦ-

ʝʤʦʮʽʡʥʠʭ ʥʘʚʠʯʦʢ ʫ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʥʘʚʯʘʶʪʴʩʷ ʟʘ 

ʧʨʦʛʨʘʤʦʶ çʆʙʯʠʩʣʶʚʘʣʴʥʘ ʽʥʞʝʥʝʨʽʷè, ʱʦʙ ʦʪʨʠ-

ʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʛʣʠ ʩʪʘʪʠ ʚʢʣʘʜʦʤ ʫ ʨʦʟʚʠʪʦʢ ʩʠ-

ʩʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʪʘ ʽʥʥʦ-

ʚʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʱʦ ʩʧʨʠʷʻ ʚʩʝʙʽʯʥʽʡ ʦʩʚʽʪʽ ʩʪʫ-

ʜʝʥʪʚ̔ ʜʣʷ ʭʾ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʜʦ ʨʦʙʦʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ɽʤʦʮʽʡʥʠʡ ʽʥʪʝʣʝʢʪ [6] ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ 

ʜʽʘʣʦʛʦʚʦʾ ʩʠʩʪʝʤʠ ʣʶʜʠʥʠ ʪʘ ʤʘʰʠʥʠ. ʇʨʦʪʝ ʽʩʥʫ-

ʶʯʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʘʣʦʛʫ ʟʜʝʙʽʣʴʰʦʛʦ ʩʪʠʢʘʶʪʴʩʷ ʟ 

ʪʨʴʦʤʘ ʧʨʦʙʣʝʤʘʤʠ: (1) ʘʢʮʝʥʪʫʚʘʥʥʷ ʫʚʘʛʠ ʥʘ 

ʟʤʽʩʪʦʚʥʦʤʫ ʨʽʚʥʽ ʢʦʞʥʦʾ ʚʽʜʧʦʚʽʜʽ ʧʨʠ ʽʛʥʦʨʫʚʘʥʥʽ 

ʚʧʣʠʚʫ ʝʤʦʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ ʫ ʙʘʛʘʪʦʦʙʦʨʦʪʥʦʤʫ 

ʜʽʘʣʦʟʽ; (2) ʥʝʜʦʩʪʘʪʥʷ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʘ ʘʜʘʧʪʦ-

ʚʘʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʜʽʘʣʦʟʽ ʟ ʦʜʥʠʤ ʭʦʜʦʤ 

ʛʝʥʝʨʫʶʪʴʩʷ ʣʠʰʝ ʢʘʪʝʛʦʨʽʾ ʝʤʦʮʽʡ, ʟʘʟʥʘʯʝʥʽ ʢʦʨʠ-

ʩʪʫʚʘʯʘʤʠ; (3) ʚʘʞʢʦ ʚʣʦʚʠʪʠ ʽ ʩʧʨʠʡʥʷʪʠ ʜʝʪʘʣʽʟʦ-

ʚʘʥʽ ʝʤʦʮʽʾ ʪʘ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʪʦʛʦ, ʭʪʦ ʛʦʚʦʨʠʪʴ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʝʤʦʮʽʡʥʦʛʦ ʢʦʥʪʝʢʩʪʫ. ɼʣʷ 

ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʦʜʝʣʴ 

ʝʤʦʮʽʡʥʦʛʦ ʚʠʨʘʞʝʥʥʷ ʫ ʙʘʛʘʪʦʦʙʦʨʦʪʥʦʤʫ ʜʽʘʣʦʟʽ 

(EmoEM), ʷʢʘ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʝʤʦʮʽʡʥʦ-ʩʝʤʘʥʪʠʯ-

ʥʠʡ ʛʨʘʬ ʽʟ ʙʘʛʘʪʦʟʘʜʘʯʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʥʘʚʯʘʥʥʷ, 

ʟʘʩʪʦʩʦʚʫʶʯʠ ʛʝʥʝʨʘʪʦʨ ʜʽʘʣʦʛʽʚ ʥʘ ʦʩʥʦʚʽ ʤʝʨʝʞʽ 

seq2seq ʪʘ ʤʝʨʝʞʽ ʟʛʦʨʪʢʠ ʛʨʘʬʽʚ (GCN) ʜʣʷ ʩʪʚʦ-

ʨʝʥʥʷ ʙʽʣʴʰ ʧʨʠʨʦʜʥʦʛʦ ʜʽʘʣʦʛʫ. ʗʢ ʧʨʘʚʠʣʦ, 

EmoEM ʨʦʟʛʣʷʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʦʚʠ ʝʤʦʮʽʡʥʦ-

ʩʝʤʘʥʪʠʯʥʦʛʦ ʛʨʘʬʘ ʜʣʷ ʜʠʥʘʤʽʯʥʦʛʦ ʦʧʠʩʫ ʷʚʥʠʭ 

ʪʘ ʥʝʷʚʥʠʭ ʝʤʦʮʽʡ. ʇʦʪʽʤ ʝʤʦʮʽʡʥʦ-ʩʝʤʘʥʪʠʯʥʠʡ 

ʛʨʘʬ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʛʝʥʝʨʘʪʦʨʘ ʜʽʘʣʦʛʽʚ ʥʘ ʦʩ-

ʥʦʚʽ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ seq2seq, ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʧʦ-

ʢʨʘʱʝʥʥʷ ʩʝʤʘʥʪʠʯʥʦʾ ʫʟʛʦʜʞʝʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʪʝʢ-

ʩʪʫ ʫ ʙʘʛʘʪʦʦʙʦʨʦʪʥʦʤʫ ʜʽʘʣʦʟʽ. 
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ɺ ʘʬʝʢʪʠʚʥʠʭ (ʝʤʦʮʽʡʥʠʭ) ʦʙʯʠʩʣʝʥʥʷ ʤʘ-

ʰʠʥʠ [7] ʧʦʚʠʥʥʽ ʚʠʷʚʣʷʪʠ ʽ ʨʦʟʧʽʟʥʘʚʘʪʠ ʣʶʜʩʴʢʽ 

ʝʤʦʮʽʾ ʪʘ ʘʜʘʧʪʫʚʘʪʠ ʜʦ ʥʠʭ ʩʚʦʶ ʧʦʚʝʜʽʥʢʫ. ɺ ʜʘ-

ʥʠʡ ʯʘʩ ʮʽ ʮʽʣʽ ʚ ʦʩʥʦʚʥʦʤʫ ʜʦʩʷʛʘʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʟʘ-

ʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʨʽʟʥʠʭ ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʝʤʦʮʽʷʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʩʪʚʦʨʝʥʥʷ ʢʣʘ-

ʩʠʬʽʢʘʮʽʡʥʠʭ ʤʽʪʦʢ ʘʙʦ ʢʦʦʨʜʠʥʘʪ ʫ ʧʨʦʩʪʦʨʽ ʧʦʨʫ-

ʰʝʥʥʷ ʚʘʣʝʥʪʥʦʩʪʽ. ʆʜʥʘʢ ʮʝʡ ʧʽʜʭʽʜ ʽʛʥʦʨʫʻ 

ʥʝʡʨʦʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʫʧʨʘʚʣʷʶʪʴ ʽʤ-

ʧʣʽʮʠʪʥʠʤʠ ʝʤʦʮʽʡʥʠʤʠ ʩʪʘʥʘʤʠ, ʽ, ʦʪʞʝ, ʤʘʻ ʩʫʪ-

ʪʻʚʽ ʦʙʤʝʞʝʥʥʷ. ɹʽʣʴʰʝ ʪʦʛʦ, ʤʝʪʦʜʠ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʴʦʛʦʜʥʽ, ʥʝ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴ ʟʥʘʥʥʷ ʝʤʦʮʽʡʥʦʾ ʜʠʥʘʤʽʢʠ ʜʣʷ ʧʨʘ-

ʚʠʣʴʥʦʾ ʘʜʘʧʪʘʮʽʾ. ʋ ʨʦʙʦʪʽ ʧʦʢʘʟʘʥʦ, ʷʢ ʤʦʞʥʘ ʨʦ-

ʟʨʦʙʠʪʠ ʧʨʦʩʪʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʫʧʨʘʚʣʷʶʪʴ ʥʝʷʚʥʦʶ ʝʤʦʮʽʡʥʦʶ ʜʠʥʘʤʽʢʦʶ. 

ʋ ʩʪʘʪʪʽ [8] ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ 

ʘʥʘʣʽʟʫ ʩʫʩʧʽʣʴʥʠʭ ʥʘʩʪʨʦʾʚ ʱʦʜʦ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʧʦʜʽʡ ʫ ʤʽʢʨʦʙʣʦʛʽʥʛʫ. ʋ ʧʦʻʜʥʘʥʥʽ ʟ ʢʣʽʥʽʯʥʦʶ 

ʧʩʠʭʦʣʦʛʽʻʶ ʱʦʜʦ ʘʥʘʣʽʟʫ ʥʘʩʪʨʦʾʚ ʚʠʢʦʨʠʩʪʦ-

ʚʫʻʪʴʩʷ ʝʤʦʮʽʡʥʠʡ ʚʝʢʪʦʨ, ʘ ʥʝ ʪʨʘʜʠʮʽʡʥʘ ʦʨʽʻʥʪʘ-

ʮʽʷ. ɽʤʦʮʽʡʥʠʡ ʚʝʢʪʦʨ ʤʦʞʝ ʧʦʩʪʽʡʥʦ ʧʦʛʣʠʥʘʪʠ 

ʥʦʚʽ ʝʤʦʮʽʡʥʽ ʩʣʦʚʘ ʟ ɯʥʪʝʨʥʝʪʫ ʟʘ ʜʝʷʢʠʤ ʘʣʛʦʨʠʪ-

ʤʦʤ ʪʘ ʤʘʻ ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦ-

ʚʦʜʠʪʠ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʘʥʘʣʽʟ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʦʮʽʥʢʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʽʩʥʫʻ ʩʠʣʴʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ 

ʚʠʙʫʭʦʚʠʤʠ ʧʦʜʽʷʤʠ ʪʘ ʩʫʩʧʽʣʴʥʠʤʠ ʥʘʩʪʨʦʷʤʠ, ʽ 

ʘʥʘʣʽʟ ʥʘʩʪʨʦʾʚ ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʨʝʘʣʽʟʦʚʘʥʠʡ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʤʦʮʽʡʥʦʛʦ ʚʝʢʪʦʨʘ, ʟʘʧʨʦʧʦʥʦʚʘ-

ʥʦʛʦ ʫ ʮʽʡ ʩʪʘʪʪʽ. 

ʆʩʥʘʱʝʥʥʷ ʤʘʰʠʥʠ ʝʤʦʮʽʡʥʦʶ ʯʫʪʣʠʚʽʩʪʶ [9] 

ʚʚʘʞʘʻʪʴʩʷ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʥʘ ʰʣʷʭʫ ʜʦ ʙʽʣʴʰ 

ʣʶʜʩʴʢʦʾ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʪʘ ʤʘʰʠʥʠ. ʆʩʢʽʣʴʢʠ 

ʝʤʦʮʽʾ ʩʫʙ'ʻʢʪʠʚʥʽ, ʨʦʟʨʦʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟʽ ʟʙʠ-

ʨʘʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʜʘʥʠʭ ʜʣʷ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʩʪʫ-

ʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʝʤʦʮʽʡ ʻ ʩʢʣʘʜ-

ʥʠʤ ʟʘʚʜʘʥʥʷʤ. ʎʝ ʚʽʨʥʽʰʝ ʜʣʷ ʧʦʰʠʨʝʥʠʭ ʦʙ-

ʯʠʩʣʶʚʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʜʝ ʢʦʨʠʩʪʫʚʘʯʽ 

ʧʽʜʜʘʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽʰʠʤ ʚʧʣʠʚʘʤ, ʥʽʞ ʫ ʣʘʙʦ-

ʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ. ʊʫʪ ʘʚʪʦʨ ʚʠʟʥʘʯʘʻ ʧʨʦʙʣʝʤʠ ʩʫ-

ʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ, ʧʦʷʩʥʶʻ, ʯʦʤʫ ʚʦʥʠ ʥʝ ʧʽʜ-

ʭʦʜʷʪʴ ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʝʤʦʮʽʡ ʫ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʪʘ ʧʨʝʜ-

ʩʪʘʚʣʷʻ ʜʝʷʢʽ ʧʝʨʰʽ ʽʜʝʾ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʢʩʧʝʨʠ-

ʤʝʥʪʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʠʪʫʘʮʽʶ ʧʦʟʘ ʣʘʙʦʨʘ-

ʪʦʨʽʻʶ. 

ʋ ʩʪʘʪʪʽ [10] ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʜʣʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʘʬʝʢʪʠʚʥʠʤ/ʝʤʦʮʽʡʥʠʤ 

ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ. ʎʷ ʤʦʜʝʣʴ ʻ ʥʘʙʽʨ ʝʤʦʮʽʡ, ʷʢʽ, 

ʷʢ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʦ-

ʮʝʩʘʭ ʥʘʚʯʘʥʥʷ. ɽʤʦʮʽʾ ʤʘʶʪʴ ʙʫʪʠ ʚʠʷʚʣʝʥʽ ʥʘ 

ʝʪʘʧʽ ʥʘʚʯʘʥʥʷ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʠʭ ʮʽʣʝʡ ʥʘʩʘʤʧʝ-

ʨʝʜ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʤʝʪʦʜʠ ʪʘ ʪʝʭʥʽʢʠ ʜʣʷ ʦʮʽʥʢʠ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʘʬʝʢʪʠʚʥʦʩʪʽ/ʝʤʦʮʽʡʥʦʩʪʽ ʚ ɯʊʉ (ɯʥʪʝ-

ʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ), ʫʧʨʘʚʣʽʥʥʷ ʟʚʦʨʦʪ-

ʥʠʤ ʟʚ'ʷʟʢʦʤ, ʦʪʨʠʤʘʥʝ ʰʣʷʭʦʤ ʚʠʷʚʣʝʥʥʷ ʘʬʝʢ-

ʪʠʚʥʠʭ ʩʪʘʥʽʚ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ɯʊʉ. ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʚʩʪʘʥʦʚʠʪʠ ʤʝʪʦʜʦʣʦʛʽʶ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʢʨʦʢʽʚ, ʱʦ ʧʨʠʟʚʝʜʫʪʴ ʜʦ çʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʪʘ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ ʫʯʥʷè. 

ʉʪʨʘʪʝʛʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʪʨʠʤʢʫ ʽʥʪʝʨʝʩʫ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʧʨʦ-

ʛʨʘʤ [11], ʚʠʚʯʘʶʪʴʩʷ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʘʢʪʠʚʥʽʰʫ 

ʫʯʘʩʪʴ ʣʶʜʠʥʠ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ 

ʥʘ ʪʝ, ʷʢ ʣʶʜʠ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʢʦʤʧ'ʶʪʝʨʘʤʠ. ʆʜʥʠʤ 

ʽʟ ʧʽʜʭʦʜʽʚ, ʱʦ ʤʦʞʝ ʩʧʨʠʷʪʠ ʟʘʣʫʯʝʥʥʶ ʢʦʨʠʩʪʫ-

ʚʘʯʽʚ, ʻ ʘʬʝʢʪʠʚʥʝ ʦʙʯʠʩʣʝʥʥʷ (AC), ʟʘʩʥʦʚʘʥʝ ʥʘ 

ʧʝʨʝʜʫʤʦʚʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ ʢʦʨʠ-

ʩʪʫʚʘʯʘ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ 

ʜʣʷ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʪʘʢʠʡ ʩʪʘʥ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ 

ʯʘʩʫ. ʆʩʥʦʚʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʨʽʟ-

ʥʠʭ ʪʠʧʽʚ ʜʦʜʘʪʢʽʚ, ʦʧʠʩ ʦʩʥʦʚʥʠʭ ʪʝʭʥʽʢ ʨʦʟʧʽʟʥʘ-

ʚʘʥʥʷ ʝʤʦʮʽʡ ʪʘ ʧʽʜʭʦʜʽʚ ʜʦ ʘʜʘʧʪʘʮʽʾ ʢʦʤʧ'ʶʪʝʨʥʠʭ 

ʜʦʜʘʪʢʽʚ, ʘ ʪʘʢʦʞ ʦʙʤʝʞʝʥʥʷ ʪʘ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʥʝʦʙ-

ʭʽʜʥʦ ʧʦʜʦʣʘʪʠ. 

ɺ ʦʛʣʷʜʽ [12] ʙʫʣʠ ʚʠʚʯʝʥʽ ʜʦʩʣʽʜʥʠʮʴʢʽ ʨʦʙʦʪʠ 

ʟ ʘʬʝʢʪʠʚʥʠʭ ʦʙʯʠʩʣʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦ-

ʢʘʨʜʽʦʛʨʘʤʠ (ɽʂɻ) ʪʘ ʝʣʝʢʪʨʦʜʝʨʤʘʣʴʥʦʾ ʘʢʪʠʚ-

ʥʦʩʪʽ (ɽɼɸ). ɹʫʣʦ ʚʠʚʯʝʥʦ 27 ʧʦʚ'ʷʟʘʥʠʭ ʜʦ-

ʩʣʽʜʞʝʥʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ 23 ʟ ʞʫʨʥʘʣʽʚ IEEE ʽ 4 ʟ ʽʥ-

ʰʠʭ ʞʫʨʥʘʣʽʚ Q1 ʟʘ ʦʩʪʘʥʥʽ ʧ'ʷʪʴ ʨʦʢʽʚ. ʆʩʥʦʚʥʽ 

ʮʽʣʽ ʧʦʣʷʛʘʣʠ ʚ ʪʦʤʫ, ʱʦʙ ʫʟʘʛʘʣʴʥʠʪʠ ʪʝʥʜʝʥʮʽʾ ʚ 

ʮʽʡ ʛʘʣʫʟʽ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʦʙʛʦ-

ʚʦʨʝʥʥʷ ʪʘ ʟʘʛʘʣʴʥʫ ʢʘʨʪʠʥʫ ʪʦʛʦ, ʷʢ ʩʣʽʜ ʧʨʦʚʦ-

ʜʠʪʠ ʤʘʡʙʫʪʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʤʽʩʪ ʮʴʦʛʦ ʦʛʣʷʜʫ 

ʦʭʦʧʣʶʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʧʦʪʽʢ ʜʦʩʣʽʜʞʝʥʴ ʘʬʝʢ-

ʪʠʚʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʪʠʤʫʣʽʚ, ʽʥʪʝ-

ʣʝʢʪʫʘʣʴʥʠʭ ʘʬʝʢʪʠʚʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʜʠʟʘʡʥʫ ʜʘʪ-

ʯʠʢʽʚ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʂʨʽʤ ʪʦʛʦ, ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʤʘʡʙʫʪʥʽ ʥʘʧʨʷʤʢʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʦʪʝʥʮʽʡʥʽ ʧʨʦ-

ʛʨʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʤʦʥʽʪʦʨʠʥʛ ʩʪʨʝʩʫ, ʤʫʟʠʯʥʝ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʨʦʙʦʪʦʪʝʭʥʽʢʫ, ʜʝ ɽʂɻ ʽ ɽɼɸ ʛʨʘ-

ʪʠʤʫʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʠʩʪʨʦʷʭ, ʱʦ ʥʦʩʷʪʴʩʷ. ʊʘ-

ʢʠʤ ʯʠʥʦʤ, ʮʝʡ ʦʛʣʷʜ ʻ ʟʚʝʜʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʚʩʽʭ, ʭʪʦ ʮʽʢʘʚʠʪʴʩʷ ʘʬʝʢʪʠʚʥʠʤʠ ʦʙʯʠʩʣʝʥʥʷʤʠ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷʤ ʨʦʟʫʤʽʥʥʷ ɯɯ ʣʶʜʩʴʢʠʭ ʝʤʦʮʽʡ. 

ʋ ʩʪʘʪʪʽ [13] ʦʧʠʩʘʥʽ ʧʨʠʢʣʘʜʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ 

ʚʩʽ ʪʠʧʠ ʩʦʮʽʘʣʴʥʠʭ ʚʟʘʻʤʦʜʽʡ, ʷʢʽ ʨʦʙʣʷʪʴ ʚʥʝʩʦʢ ʫ 

ʩʝʥʩ, ʽʥʪʝʨʝʩ ʽ ʙʘʛʘʪʩʪʚʦ ʥʘʰʦʛʦ ʧʦʚʩʷʢʜʝʥʥʦʛʦ 

ʞʠʪʪʷ, ʥʘʧʨʠʢʣʘʜ, ʽʥʬʦʨʤʘʮʽʷ, ʚʠʨʦʙʣʝʥʘ ʛʨʫʧʦʶ 

ʣʶʜʝʡ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʙʦ 

ʧʦʢʨʘʱʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ʈʦʟʛʣʷʥʫʪʦ 

ʪʘʢʦʞ ʧʨʠʢʣʘʜʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʭ 

ʤʦʜʝʣʝʡ ʝʤʦʮʽʡ, ʪʽʣʝʩʥʠʭ ʧʨʦʷʚʽʚ ʘʬʝʢʪʫ (ʤʽʤʽʢʘ, 

ʧʦʟʘ, ʧʦʚʝʜʽʥʢʘ, ʬʽʟʽʦʣʦʛʽʷ), ʘ ʪʘʢʦʞ ʘʬʝʢʪʠʚʥʽ ʽʥ-

ʪʝʨʬʝʡʩʠ ʪʘ ʧʨʦʛʨʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʜʽʘʣʦʛʦʚʽ ʩʠ-

ʩʪʝʤʠ, ʽʛʨʠ ʪʘ ʥʘʚʯʘʥʥʷ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʦʛʣʷʜʫ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʧʫʙʣʽʢʘʮʽʡ, 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʦʜʠʥ ʚʠʩʥʦʚʦʢ ï ʥʝ ʽʩʥʫʻ ʨʦʙʽʪ, ʫ 

ʷʢʠʭ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʣʦʛʽʯʥʠʤ 

ʪʘ ʝʤʦʮʽʡʥʠʤ ʢʦʤʧ'ʶʪʝʨʦʤ, ʷʢʽ ʨʘʟʦʤ ʚʠʨʽʰʫʶʪʴ 

ʚʘʞʣʠʚʫ ʧʨʦʙʣʝʤʫ ʧʦʩʠʣʝʥʥʷ ʣʦʛʽʢʠ ʢʦʤʧ'ʶʪʝʨʘ ʪʘ 

ʜʦʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʣʶʜʠʥʠ ʘʙʦ ʛʨʫʧʠ, ʜʝ 

ʝʤʦʮʽʡʥʠʡ ʢʦʤʧ'ʶʪʝʨ ʻ ʧʦʪʫʞʥʠʤ ʧʽʜʩʠʣʶʚʘʯʝʤ ʪʘ 

ʤʦʪʠʚʘʪʦʨʦʤ ʨʦʟʫʤʽʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʄʝʪʦʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦ-

ʟʨʦʙʢʘ ʣʦʛʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʽʙʝʨ-ʩʦʮʽʘʣʴʥʦʛʦ 

ʢʦʤʧ'ʶʪʝʨʘ ʥʘ ʦʩʥʦʚʽ ʤʦʨʘʣʴʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʚʽʜʥʦ-

ʩʠʥ ʜʣʷ ʪʦʯʥʦʛʦ ʭʤʘʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʦʮʽʘʣʴʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʪʘ ʷʚʠʱʘʤʠ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝ-

ʣʠʢʠʭ ʜʘʥʠʭ, ʤʝʪʨʠʯʥʦʛʦ ʦʥʣʘʡʥ-ʤʦʥʽʪʦʨʠʥʛʫ 

ʜʫʤʢʠ ʩʦʮʽʘʣʴʥʠʭ ʛʨʫʧ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ 



52 TECHNICAL SCIENCE / ζColloquium - journal Ȼ #18(141), 2022 

ʞʠʪʪʷ ʣʶʜʠʥʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʟʝʣʝʥʦʾ ʝʢʦʣʦʛʽʾ ʧʣʘ-

ʥʝʪʠ. 

ɿʘʜʘʯʽ: 1) ɺʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʤʦʨʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʩʦʮʽʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʥʘ ʦʩʥʦʚʽ ʤʦʨʘʣʴ-

ʥʠʭ ʩʫʩʧʽʣʴʥʠʭ ʚʽʜʥʦʩʠʥ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʩʦʮʽʘʣʴ-

ʥʠʤ ʢʦʣʽʟʽʷʤ ʽ ʢʘʪʘʢʣʽʟʤʘʤ. 2) ʂʦʤʧ'ʶʪʝʨʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʤʦʟʢʫ ʣʶʜʠʥʠ. 3) ɽʤʦʮʽʡʥʦ-

ʣʦʛʽʯʥʠʡ ʢʦʤʧ'ʶʪʠʥʛ: ʩʪʨʫʢʪʫʨʘ ʪʘ ʢʦʤʧʦʥʝʥʪʠ. 4) 

ɸʣʛʦʨʠʪʤ ʪʚʦʨʯʦʛʦ ʧʨʦʮʝʩʫ ʯʠ ʛʝʥʝʨʘʪʠʚʥʠʡ MLï

ʢʦʤʧʴʶʪʠʥʛ. 5) ʂʽʙʝʨʬʽʟʠʯʥʘ ʜʝʨʞʘʚʥʽʩʪʴ, ʷʢ ʤʘʡ-

ʙʫʪʥʽʡ ʫʩʪʨʽʡ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʩʦʮʽʘʣʴʥʦʛʦ ʩʚʽʪʫ. 

2. ʂʽʙʝʨ-ʩʦʮʽʘʣʴʥʠʡ ʢʦʤʧ'ʶʪʝʨ 

ʂʽʙʝʨ-ʩʦʮʽʘʣʴʥʠʡ ʢʦʤʧ'ʶʪʠʥʛ ʻ ʪʝʦʨʽʻʶ ʽ ʧʨʘʢ-

ʪʠʢʦʶ ʤʦʨʘʣʴʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʚʽʜʥʦʩʠʥ ʜʣʷ ʪʦʯʥʦʛʦ 

ʭʤʘʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʽʨʪʫʘʣʴʥʠʤʠ ʪʘ ʩʦʮʽʘʣʴʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʪʘ ʷʚʠʱʘʤʠ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝ-

ʣʠʢʠʭ ʜʘʥʠʭ, ʤʝʪʨʠʯʥʦʛʦ ʦʥʣʘʡʥ-ʤʦʥʽʪʦʨʠʥʛʫ 

ʜʫʤʢʠ ʩʦʮʽʘʣʴʥʠʭ ʛʨʫʧ ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ 

ʞʠʪʪʷ ʣʶʜʠʥʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʝʢʦʣʦʛʽʾ ʧʣʘʥʝʪʠ. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʷ ʤʝʪʨʠʯʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʬʨʘʛʤʝʥʪʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴ 

ʮʽʣʽʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʧʽʜʢʨʽʧʣʝʥʽ ʧʦ-

ʟʠʪʠʚʥʠʤʠ ʝʤʦʮʽʷʤʠ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʣʠʰʝ 

ʘʥʘʣʽʟʫʚʘʪʠ ʟʥʘʯʫʱʽʩʪʴ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʧʨʦʧʦʥʦ-

ʚʘʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʘ ʡ ʩʠʥʪʝʟʫʚʘʪʠ ʤʝʪʨʠʯʥʦ 

ʥʘʡʜʽʻʚʽʰʽ ʧʦʩʣʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʬʝʢʪ ʥʝ-

ʩʧʦʜʽʚʘʥʢʠ ʯʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʩʝʤʘʥʪʠʯ-

ʥʦʾ ʧʦʭʽʜʥʦʾ. 

ʇʦʚʽʜʦʤʣʝʥʥʷ ï ʩʫʧʝʨʧʦʟʠʮʽʷ ʘʙʦ ʦʙ'ʻʜʥʘʥʥʷ n 

ʪʝʢʩʪʦʚʠʭ ʬʨʘʛʤʝʥʪʽʚ F, ʱʦ ʤʽʩʪʷʪʴ ʩʝʤʘʥʪʠʯʥʽ 

ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʟʘʢʽʥʯʝʥʠʡ ʪʘ ʮʽʣʽʩʥʠʡ 

ʢʦʥʪʝʥʪ: 

 
ʇʦʚʽʜʦʤʣʝʥʥʷ, ʟʘʟʚʠʯʘʡ, ʦʬʦʨʤʣʷʻʪʴʩʷ ʷʢ ʢʦʥ-

ʢʘʪʝʥʘʮʽʾ ʯʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʪʝʢʩʪʦʚʠʭ ʬʨʘʛʤʝʥʪʽʚ. 

ʆʜʥʘʢ ʟ ʧʦʟʠʮʽʾ ʢʦʤʧ'ʶʪʝʨʘ ʥʝ ʽʩʥʫʻ ʦʙʤʝʞʝʥʴ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʧʘʨʘʣʝʣʴʥʠʭ 

ʪʨʘʥʟʘʢʮʽʡ ʪʝʢʩʪʦʚʠʭ ʬʨʘʛʤʝʥʪʽʚ (ʦʙʨʘʟʽʚ), ʷʢʱʦ ʮʝ 

ʥʝ ʰʢʦʜʠʪʴ ʮʽʣʽʩʥʦʤʫ ʩʧʨʠʡʥʷʪʪʶ ʩʝʤʘʥʪʠʢʠ ʯʠ 

ʩʝʥʩʫ ʟʘʢʽʥʯʝʥʦʛʦ ʢʦʥʪʝʥʪʫ ʣʶʜʠʥʦʶ ʯʠ ʢʦʤʧ'ʶʪʝ-

ʨʦʤ. ʎʷ ʪʝʟʘ ʬʦʨʤʫʻ ʤʘʡʙʫʪʥʻ ʣʶʜʩʪʚʘ ʚ ʯʘʩʪʠʥʽ 

peer-to-peer ʧʘʨʘʣʝʣʴʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʤʽʞ ʧʘʨʘʤʠ: 

ʣ ʜʁʠʥʘ-ʣʶʜʠʥʘ, ʢʦʤʧ'ʶʪʝʨ-ʢʦʤʧ'ʶʪʝʨ ʪʘ ʣʶʜʠʥʘ-

ʢʦʤʧ'ʶʪʝʨ. ʇʝʨʠʬʝʨʽʷ ʣʶʜʠʥʠ (M), ʚ ʧʝʨʝʢʣʘʜʽ ʤʦ-

ʚʦʶ ʢʦʤʧ'ʶʪʝʨʘ, ʤʘʻ ʫʤʦʚʥʦ ʧʦʩʣʽʜʦʚʥʽ ʪʘ ʧʘʨʘ-

ʣʝʣʴʥʽ ʧʨʠʩʪʨʦʾ (ʢʘʥʘʣʠ) ʧʨʠʡʦʤʫ (X), ʧʝʨʝʜʘʯʽ (Y) 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʟʘʻʤʦʜʽʾ ʽʟ ʟʦʚʥʽʰʥʽʤ ʩʚʽʪʦʤ (f): 

 
ʇʘʨʘʣʝʣʴʥʠʤʠ ʢʘʥʘʣʘʤʠ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ ʚʩʽ 

ʚʭʽʜʥʽ ʧʘʩʠʚʥʽ ʟʤʽʥʥʽ ʣʶʜʠʥʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚ-

ʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: ʟʽʨ, ʜʦʪʠʢ, ʥʶʭ, ʩʤʘʢ ʽ 

ʩʣʫʭ (Vision, Hearing, Touch, Smell, tastE), ʘ 

ʧʦʩʣʽʜʦʚʥʠʤʠ ï ʚʩʽ ʘʢʪʠʚʥʽ ʚʠʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʫʧʨʘʚʣʽʥʥʷ ʜʦʚʢʽʣʣʷʤ ʪʘ ʩʘʤʠʤ ʩʦʙʦʶ: ʜʽʷʥʥʷ ʘʙʦ 

ʤ'ʷʟʦʚʘ ʘʢʪʠʚʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʧʦʭʽʜʥʽ ʚʽʜ ʥʝʾ ʪʘʢʽ ʷʢ 

ʛʦʚʦʨʽʥʥʷ ʽ ʧʠʩʘʥʥʷ (Doing, sPeaking, Writing), ʱʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. 

 
ʈʠʩʫʥʦʢ 1. ʂʦʤʧ'ʶʪʝʨʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʣʶʜʠʥʠ 

 

ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʥʝʦʜʤʽʥʥʦ ʟ'ʷʚʠʪʴʩʷ ʙʝʟʜʨʦʪʦ-

ʚʠʡ ʥʘʥʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʠʡʤʘʯ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʧʨʷʤʠʭ ʧʘʨʘʣʝʣʴʥʠʭ (ʢʚʘʥʪʦʚʠʭ) ʪʨʘʥʟʘʢʮʽʡ ʜʘʥʠʭ 

ʤʽʞ ʤʦʟʢʦʤ ʽ ʟʦʚʥʽʰʥʽʤ ʩʚʽʪʦʤ, ʱʦ ʦʟʥʘʤʝʥʫʻ ʧʦʷʚʫ 

ʜʦʜʘʪʢʦʚʦʛʦ ʚʭʦʜʫ (Receiver) ʽ ʚʠʭʦʜʫ (traNsmitter) 

ʚ ʢʦʤʧ'ʶʪʠʥʛʫ ʣʶʜʠʥʠ. ʊʘʢʠʡ ʧʨʠʡʤʘʯ-ʧʝʨʝʜʘʚʘʯ 

ʟʜʘʪʥʠʡ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʧʦʩʣʽʜʦʚʥʽ ʚʠʭʽʜʥʽ 

(ʚʭʽʜʥʽ) ʢʘʥʘʣʠ ʚ ʧʘʨʘʣʝʣʴʥʽ, ʘ ʪʘʢʦʞ ʚʠʨʽʰʠʪʠ 

ʥʘʚʽʪʴ ʙʘʛʘʪʦ ʧʨʦʙʣʝʤ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʪʦʯʥʠʤ ʧʦʟʠ-

ʮʽʦʥʫʚʘʥʥʷʤ ʽ ʥʘʚʽʛʘʮʽʻʶ ʣʶʜʝʡ ʫ ʧʨʦʩʪʦʨʽ ʟ ʦʙʤʝ-

ʞʝʥʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. ʄʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʪʘʢʠʡ ʤʘʣʦʧʦʪʫʞʥʠʡ ʽ ʚʠʩʦʢʦʦʨ-

ʛʘʥʽʟʦʚʘʥʠʡ ʢʚʘʥʪʦʚʠʡ (ʧʘʨʘʣʝʣʴʥʠʡ) ʪʨʘʥʩʽʚʝʨ 

ʧʨʠʩʫʪʥʽʡ ʫ ʢʦʞʥʦʾ ʣʶʜʠʥʠ, ʷʢʘ ʝʚʦʣʶʮʽʡʥʦ ʜʝʛʨʘ-

ʜʫʻ ʚ ʯʘʩʽ, ʟʘʚʜʷʢʠ ʾʾ ʰʫʥʪʫʚʘʥʥʶ ʰʣʷʭʦʤ 

ʧʦʩʪʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰ ʛʨʫʙʠʭ, ʧʨʦʩʪʠʭ ʪʘ 

ʥʘʜʽʡʥʠʭ ʦʨʛʘʥʽʚ ʯʫʪʪʷ. ɸʣʝ ʽʩʥʫʶʪʴ ʫʥʽʢʘʣʴʥʽ 

ʽʥʜʠʚʽʜʫʫʤʠ, ʷʢʽ ʤʘʶʪʴ ʧʦʪʫʞʥʽ ʧʝʨʝʜʘʚʘʯʽ ʝʣʝʢ-

ʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ (ʽʥʬʦʨʤʘʮʽʾ), ʧʦʩʠʣʝʥʽ 

ʝʤʦʮʽʷʤʠ, ʟʜʘʪʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ (ʛʽʧʥʦʪʠʯʥʦ) ʚʧʣʠ-

ʚʘʪʠ ʥʘ ʤʽʟʢʠ ʦʪʦʯʫʶʯʠʭ ʣʶʜʝʡ, ʧʨʦʛʨʘʤʫʶʯʠ ʾʭʥʶ 

ʩʚʽʜʦʤʽʩʪʴ ʥʘ ʧʝʚʥʽ ʧʦʟʠʪʠʚʥʽ ʯʠ ʥʝʛʘʪʠʚʥʽ ʜʽʾ. ʊʘʢ 

ʩʘʤʦ ʷʢ ʽ ʻ ʽʥʜʠʚʽʜʫʫʤʠ ʟ ʚʠʩʦʢʦʯʫʪʣʠʚʠʤ ʨʝʩʽʚʝ-

ʨʦʤ, ʟʜʘʪʥʽ ʩʧʨʠʡʤʘʪʠ ʧʨʠʭʦʚʘʥʫ ʚʽʜ ʟʚʠʯʘʡʥʠʭ 

ʣʶʜʝʡ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʫ ʝʥʝʨʛʽʶ (ʭʚʠʣʽ ʘʙʦ ʢʚʘʥʪʠ) 

ʪʘ ʽʥʬʦʨʤʘʮʽʶ, ʯʠʤ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʬʝʥʦʤʝʥ ʧʝ-

ʨʝʜʙʘʯʝʥʥʷ ɺʘʥʛʠ ʪʘ ʄʝʩʩʽʥʛʘ. ʆʩʪʘʥʥʽʡ ʚʦʣʦʜʽʚ 

ʦʙʦʤʘ ʬʝʥʦʤʝʥʘʤʠ: ʥʘʜʯʫʪʣʠʚʠʤ ʨʝʩʠʚʝʨʦʤ ʜʣʷ 

ʧʨʠʡʦʤʫ ʽʥʬʦʨʤʘʮʽʾ ʟ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʢʦʥ-

ʪʠʥʽʫʤʫ, ʘ ʪʘʢʦʞ ʧʦʪʫʞʥʠʤ ʪʨʘʥʩʤʽʪʝʨʦʤ ʜʣʷ ʧʝʨʝ-

ʜʘʯʽ ʜʘʥʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʛʦʣʦʚʠ-ʧʨʠʡʤʘʯʽ ʽʥʰʠʭ 

ʣʶʜʝʡ. ʇʨʠʨʦʜʥʦ, ʱʦ ʤʦʟʢʦʚʠʡ ʪʨʘʥʩʤʽʪʝʨ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʡ ʧʘʨʘʣʝʣʴʥʠʤ ʚʭʽʜʥʠʤ ʪʘ ʚʠʭʽʜʥʠʤ ʝʣʝʢ-

F = È
i=1

n
Fi.

M = (X,Y, f ),

X = { V,H,T,S,E} ;

Y = { D,P,W} ;

Y = f [X,Y(t - 1)].
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ʪʨʦʤʘʛʥʽʪʥʠʤ ʢʘʥʘʣʦʤ ʅɺʏ-ʜʽʘʧʘʟʦʥʫ [14]. ʉʣʽʜ ʛʘ-

ʜʘʪʠ, ʱʦ ʪʘʢʠʡ ʪʨʘʥʩʤʽʪʝʨ ʤʘʻ ʢʦʞʥʘ ʣʶʜʠʥʘ. ʇʨʦ-

ʙʣʝʤʘ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʙʦʷʟʥʽ ʽʥʜʠʚʽʜʫ-

ʫʤʘ ʨʦʟʙʣʦʢʫʚʘʪʠ ʚʣʘʩʥʠʡ ʧʨʠʡʤʘʣʴʥʦ-ʧʝʨʝʜʘ-

ʚʘʣʴʥʠʡ ʢʘʥʘʣ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʜʝʩʪʨʫʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʞʦʨʩʪʦʢʠʤ ʩʦʮʽʘʣʴʥʠʤ ʦʪʦʯʝʥʥʷʤ. 

ʆʜʥʘʢ ʭʚʦʨʘ ʣʶʜʠʥʘ, ʢʦʣʠ ʧʨʠʭʦʜʠʪʴ ʜʦ ʮʽʣʠʪʝʣʷ, 

ʩʚʦʻʶ ʚʽʨʦʶ ʚ ʥʴʦʛʦ ʚʽʜʢʨʠʚʘʻ ʧʨʠʡʤʘʣʴʥʠʡ ʢʘʥʘʣ 

ʤʦʟʢʫ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʢʚʘʥʪʦʚʠʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ 

ʩʠʛʥʘʣʽʚ. ɺʠʥʠʢʘʻ ʚʽʜʢʨʠʪʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʢʘʥʘʣ 

ʧʝʨʝʜʘʯʽ ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʚʧʣʠʚʽʚ ʚʽʜ ʮʽʣʠʪʝʣʷ ʜʦ 

ʭʚʦʨʦʛʦ. ɹʘʛʘʪʦ ʣʶʜʝʡ ʚʽʜʯʫʚʘʶʪʴ ʥʘ ʩʦʙʽ ʧʦʟʠ-

ʪʠʚʥʽ ʦʟʜʦʨʦʚʯʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʝʥʝʨʛʝʪʠʯʥʽ ʩʠʛʥʘʣʠ 

ʟʘ ʥʘʷʚʥʦʩʪʽ ʫ ʣʶʜʠʥʠ ʚʽʨʠ ʚ ʫʥʽʢʘʣʴʥʽ ʟʜʽʙʥʦʩʪʽ 

ʮʽʣʠʪʝʣʷ, ʷʢʘ ʜʝʙʣʦʢʫʻ ʢʘʥʘʣ ʤʽʞ ʧʨʠʡʤʘʯʝʤ ʪʘ ʧʝ-

ʨʝʜʘʚʘʯʝʤ. 

ʅʘʡʙʽʣʴʰʘ ʧʨʦʙʣʝʤʘ ʣʶʜʠʥʠ ʽ ʣʶʜʩʪʚʘ ï ʜʝ-

ʬʽʮʠʪ ʯʘʩʫ, ʷʢʠʡ ʙʝʟʜʘʨʥʦ ʽ ʥʝʧʨʦʜʫʢʪʠʚʥʦ ʚʠʪʨʘ-

ʯʘʻʪʴʩʷ ʥʘ ʧʦʩʣʽʜʦʚʥʽ ʧʨʦʮʝʩʠ ʩʣʫʭʘʥʥʷ, ʛʦʚʦʨʽʥʥʷ 

ʽ ʧʠʩʘʥʥʷ. ʋ ʥʘʡʙʣʠʞʯʽ 10-20 ʨʦʢʽʚ ʣʶʜʩʪʚʫ ʥʘʣʝ-

ʞʠʪʴ ʧʝʨʝʚʯʠʪʠʩʷ ʤʠʩʣʠʪʠ ʥʝ ʧʦʩʣʽʜʦʚʥʦ, ʘ ʧʘʨʘ-

ʣʝʣʴʥʦ, ʩʪʚʦʨʶʶʯʠ ʧʨʠ ʮʴʦʤʫ ʥʦʚʫ ʤʦʚʫ ʧʘʨʘʣʝʣʴ-

ʥʦʛʦ ʦʙʨʘʟʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ, ʷʢʘ ʽʩʪʦʪʥʦ (ʫ ʪʠʩʷʯʽ 

ʨʘʟʽʚ) ʩʢʦʨʦʪʠʪʴ ʯʘʩ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʛʦʚʦʨʽʥʥʷ, 

ʧʠʩʘʥʥʷ, ʩʣʫʭʘʥʥʷ ʪʘ ʯʠʪʘʥʥʷ. ʇʦʜʽʙʥʝ ʟʘʚʜʘʥʥʷ, 

ʧʦʩʪʘʚʣʝʥʝ ʢʦʤʧʘʥʽʻʶ Intel 10 ʨʦʢʽʚ ʪʦʤʫ, ï ʧʝʨʝ-

ʥʘʚʯʘʥʥʷ ʧʨʦʛʨʘʤʽʩʪʽʚ ʟ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘ ʧʘʨʘʣʝʣʴʥʽ 

ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï ʧʦʢʠ ʱʦ ʥʝ ʚʜʘʣʦʩʷ 

ʚʠʨʽʰʠʪʠ ʫ ʛʣʦʙʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ. ɼʘʥʠʡ ʬʘʢʪ 

ʩʚʽʜʯʠʪʴ ʪʘʢʦʞ ʧʨʦ ʤʘʡʙʫʪʥʶ ʩʝʨʡʦʟʥʫ ʧʨʦʙʣʝʤʫ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʨʠʥʢʦʚʦ ʜʦʩʪʫʧʥʠʭ ʢʚʘʥʪʦʚʠʭ 

ʢʦʤʧ'ʶʪʝʨʽʚ (ʯʝʨʝʟ 5-10 ʨʦʢʽʚ), ʩʫʚʦʨʦ ʦʨʽʻʥʪʦʚʘ-

ʥʠʭ ʥʘ ʧʘʨʘʣʝʣʴʥʝ ʚʠʨʽʰʝʥʥʷ ʢʦʤʙʽʥʘʪʦʨʥʠʭ ʟʘʚ-

ʜʘʥʴ. ʄʝʭʘʥʽʯʥʝ ʧʝʨʝʥʝʩʝʥʥʷ ʽʩʥʫʶʯʠʭ ʧʦʩʣʽʜʦʚ-

ʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʽʟ ʢʣʘʩʠʯʥʠʭ ʫ ʢʚʘʥʪʦʚʽ ʢʦʤʧ'ʶʪʝʨʠ 

ʤʦʞʝ ʜʘʪʠ ʽʩʪʦʪʥʦʛʦ ʚʠʛʨʘʰʫ ʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʇʦ-

ʪʨʽʙʥʽ ʥʦʚʽ ʧʘʨʘʣʝʣʴʥʽ ʘʣʛʦʨʠʪʤʠ, ʟʦʢʨʝʤʘ 

ʚʠʨʽʰʝʥʥʷ ʩʪʘʨʠʭ ʟʘʚʜʘʥʴ. ʅʠʥʽ 90 ʚʽʜʩʦʪʢʽʚ ʧʨʦ-

ʛʨʘʤʽʩʪʽʚ ʥʝʩʧʨʦʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʽ ʢʦʜʫʚʘʪʠ ʧʘ-

ʨʘʣʝʣʴʥʽ ʘʣʛʦʨʠʪʤʠ ʟ ʙʘʛʘʪʦʚʽʢʦʚʦʛʦ ʽ ʚʽʜʩʪʘʣʦʛʦ 

ʧʦʩʣʽʜʦʚʥʦʛʦ ʪʨʘʜʠʮʽʡʥʦʛʦ ʧʦʩʣʽʜʦʚʥʦʛʦ ʤʠʩ-

ʣʝʥʥʷ, ʱʦ ʟ ʥʘʧʠʩʘʥʥʷʤ ʽ ʛʦʚʦʨʽʥʥʷʤ. ɺʘʞʣʠʚʦ ʚʞʝ 

ʩʴʦʛʦʜʥʽ ʧʨʘʮʶʚʘʪʠ ʥʘ ʝʬʝʢʪʠʚʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʢʚʘʥʪʦʚʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ ʰʣʷʭʦʤ: ʝʤʫʣʶ-

ʚʘʥʥʷ ʧʘʨʘʣʝʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʦʙʯʠʩʣʝʥʴ ʥʘ ʢʣʘ-

ʩʠʯʥʠʭ ʢʦʤʧ'ʶʪʝʨʘʭ; ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʤʦʚʘʤʠ 

ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʩʴʦʛʦʜʥʽ ʯʘʩʪʢʦʚʦ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ 

FPGA-ʘʢʩʝʣʝʨʘʪʦʨʽʚ ʜʦ software-ʜʦʜʘʪʢʽʚ.  

3. ɽʤʦʮʽʡʥʦ-ʣʦʛʽʯʥʠʡ ʢʦʤʧ'ʶʪʠʥʛ (AL-

computing) 

"ʉʧʦʢʽʡʥʝ ʽ ʩʢʨʦʤʥʝ ʞʠʪʪʷ ʧʨʠʥʦʩʠʪʴ ʙʽʣʴʰʝ 

ʱʘʩʪʷ, ʥʽʞ ʛʦʥʠʪʚʘ ʟʘ ʫʩʧʽʭʦʤ, ʷʢʘ ʚʠʢʣʠʢʘʻ ʣʠʰʝ 

ʧʦʩʪʽʡʥʠʡ ʩʪʨʝʩ". ɸʣʴʙʝʨʪ ɽʡʥʰʪʝʡʥ. "ɺʩʝ ʻ ʩʣʦʚʦ 

ʽ ʩʣʦʚʦ ʻ ʙʦʛ". ɭʚʘʥʛʝʣʽʻ ʚʽʜ ɯʦʘʥʥʘ. ʉʣʦʚʦ ʩʪʚʦʨʶʻ 

ʽ ʨʫʡʥʫʻ, ʧʽʜʥʦʩʠʪʴ ʽ ʩʢʠʜʘʻ, ʣʽʢʫʻ ʽ ʢʘʣʽʯʠʪʴ, 

ʩʧʦʚʽʱʘʻ ʪʘ ʢʝʨʫʻ, ʨʦʙʠʪʴ ʙʘʛʘʪʠʤ ʪʘ ʞʝʙʨʘʢʦʤ, 

ʤʫʜʨʠʤ ʪʘ ʜʫʨʥʠʤ. ɼʣʷ ʢʦʤʧ'ʶʪʠʥʛʘ ʩʣʦʚʦ ʻ: ʢʦ-

ʤʘʥʜʘ ʽ ʨʝʩʫʨʩ, ʩʪʘʥ ʽ ʤʝʪʘ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʦʧʦʚʽʱʝʥʥʷ, ʣʦʛʽʢʘ ʪʘ ʝʤʦʮʽʾ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʘʨ-

ʭʽʪʝʢʪʫʨʫ. ɹʽʙʣʽʷ ʥʝ ʪʽʣʴʢʠ ʽʥʪʝʛʨʫʻ ʽʩʪʦʨʽʶ ʘʙʦ ʜʦ-

ʩʚʽʜ ʣʶʜʩʪʚʘ (ʦʧʦʚʽʩʥʽ ʩʠʛʥʘʣʠ), ʘʣʝ ʡ ʧʨʦʛʨʘʤʫʻ 

ʢʦʞʥʫ ʣʶʜʠʥʫ ʥʘ ʛʽʜʥʫ ʧʦʚʝʜʽʥʢʫ ʰʣʷʭʦʤ ʚʠʨʦʙ-

ʣʝʥʥʷ ʦʧʝʨʘʪʠʚʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʚʧʣʠʚʽʚ, ʤʘʶʯʠ 

ʥʘ ʫʚʘʟʽ ʬʫʥʢʮʽʶ ʤʝʪʠ ï ʤʦʨʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʣʶʜ-

ʩʪʚʘ ʚ ʽʤ'ʷ ʧʦʨʷʪʫʥʢʫ ʧʣʘʥʝʪʠ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, 

ɹʽʙʣʽʷ ʻ ʧʝʨʰʘ ʽ ʧʦʢʠ ʱʦ ʥʘʡʫʩʧʽʰʥʽʰʘ ʩʧʨʦʙʘ 

ʩʪʚʦʨʝʥʥʷ ʝʤʦʮʽʡʥʦ-ʣʦʛʽʯʥʦʛʦ ʢʦʤʧ'ʶʪʠʥʛʫ ʫ 

ʬʦʨʤʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ML-ʪʘʙʣʠʮʽ ʽʩʪʠʥʥʦʩʪʽ) 

ʣʶʜʩʪʚʘ, ʜʝ ʥʘ ʙʫʜʴ-ʷʢʝ ʧʠʪʘʥʥʷ, ʧʦʚ'ʷʟʘʥʝ ʟ ʧʨʠʡ-

ʥʷʪʪʷʤ ʨʽʰʝʥʥʷ, ʤʫʜʨʘ ʣʶʜʠʥʘ ʤʦʞʝ ʟʥʘʡʪʠ ʧʨʘʢ-

ʪʠʯʥʦ ʪʦʯʥʫ ʚʽʜʧʦʚʽʜʴ ʫ ɹʽʙʣʽʾ. ɽʤʦʮʽʾ ʪʘ ʣʦʛʽʢʘ ʧʦ-

ʚ'ʷʟʘʥʽ ʟ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʜʚʦʭ ʩʧʽʚʧʨʦʮʝʩʦʨʽʚ: 

ʧʨʘʚʦʾ ʪʘ ʣʽʚʦʾ ʧʽʚʢʫʣʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʷʢʽ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʫ ʤʦʥʽʪʦʨʠʥʛʫ ʩʠʪʫʘʮʽʾ ʪʘ/ʘʙʦ ʥʘʚʢʦʣʠʰʥʴʦʾ 

ʜʽʡʩʥʦʩʪʽ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʫ ʥʘʧʨʷʤʢʫ ʨʫʭʫ 

ʜʦ ʥʘʧʝʨʝʜ ʟʘʜʘʥʦʾ ʤʝʪʠ. ʇʽʚʢʫʣʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʻ 

ʥʝ ʱʦ ʽʥʰʝ, ʷʢ ʜʚʘ ʚʟʘʻʤʥʦ-ʜʦʧʦʚʥʶʶʯʽ ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʽ ʩʧʽʚʧʨʦʮʝʩʦʨʠ, ʜʦ ʷʢʠʭ ʤʘʻ ʜʦʩʪʫʧ ʩʘʤʘ ʣʶ-

ʜʠʥʘ ʪʘ/ʘʙʦ ʽʥʰʽ ʣʶʜʠ. ɺʟʘʻʤʦʜʽʷ ʧʽʚʢʫʣʴ ʜʣʷ ʚʠʨʦ-

ʙʣʝʥʥʷ ʨʽʰʝʥʥʷ ʫʢʣʘʜʘʻʪʴʩʷ ʫ ʯʦʪʠʨʠ ʬʦʨʤʠ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 2. ʊʠʧʠ ʝʤʦʮʽʡʥʦ-ʣʦʛʽʯʥʦʛʦ 

ʢʦʤʧ'ʶʪʠʥʛʫ ʤʦʞʥʘ ʧʦʟʥʘʯʘʪʠ ʩʠʤʚʦʣʘʤʠ ʘʣʬʘʚʽʪʫ 

ʂʘʥʪʦʨʘ: πȟρȟὢȟɲ Ȣ ʊʫʪ ʬʽʛʫʨʫʶʪʴ ʜʚʽ ʧʽʚʢʫʣʽ {0,1} 
ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʪʘʢʽ ʪʠʧʠ 

ʝʤʦʮʽʡʥʦ-ʣʦʛʽʯʥʦʛʦ ʢʦʤʧ'ʶʪʠʥʛʫ (AL-computing): 

1) ʃʦʛʽʯʥʠʡ (0), ʢʦʣʠ ʨʦʟʚʠʥʝʥʘ ʣʽʚʘ ʧʽʚʢʫʣʷ 

ʜʦʤʽʥʫʻ ʚ ʧʨʦʮʝʩʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ, ʟʘʩʥʦʚʘʥʦʛʦ 

ʥʘ ʥʘʙʫʪʠʭ ʟʥʘʥʥʷʭ ʪʘ ʙʘʛʘʪʦʤʫ ʞʠʪʪʻʚʦʤʫ ʜʦʩʚʽʜʽ, 

ʭʘʨʘʢʪʝʨʥʦʤʫ ʜʣʷ ʥʝʤʦʣʦʜʠʭ ʪʘ/ʘʙʦ ʥʝʪʚʦʨʯʠʭ ʣʶ-

ʜʝʡ. 2) ɽʤʦʮʽʡʥʠʡ (1), ʢʦʣʠ ʨʦʟʚʠʥʝʥʘ ʧʨʘʚʘ 

ʧʽʚʢʫʣʷ ʜʦʤʽʥʫʻ ʫ ʧʨʦʮʝʩʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ, ʟʘʩ-

ʥʦʚʘʥʦʛʦ ʥʘ ʝʚʨʠʩʪʠʯʥʠʭ ʦʩʷʷʥʥʷʭ ʪʘ ʝʤʦʮʽʡʥʦʤʫ 

ʜʦʩʚʽʜʽ, ʭʘʨʘʢʪʝʨʥʦʤʫ ʜʣʷ ʤʦʣʦʜʠʭ ʪʘ/ʘʙʦ ʪʚʦʨʯʠʭ 

ʣʶʜʝʡ. 3) ɽʤʦʮʽʡʥʦ-ʣʦʛʽʯʥʠʡ (X={0,1}), ʢʦʣʠ ʦʜʥʘ-

ʢʦʚʦ ʨʦʟʚʠʥʝʥʽ ʧʽʚʢʫʣʽ ʤʦʟʢʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʨʦ-

ʮʝʩʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʥʘʙʫʪʠʭ 

ʟʥʘʥʥʷʭ ʪʘ ʝʤʦʮʽʡʥʦʤʫ ʜʦʩʚʽʜʽ, ʭʘʨʘʢʪʝʨʥʦʤʫ ʜʣʷ 

ʦʩʚʽʯʝʥʠʭ ʪʘ ʪʚʦʨʯʦ ʦʙʜʘʨʦʚʘʥʠʭ ʣʶʜʝʡ. 4) ʇʦʚʪʦ-

ʨʁ ʚʘʣʴʥʠʡ (), ʢʦʣʠ ʦʜʥʘʢʦʚʦ ʥʝʨʦʟʚʠʥʝʥʽ ʧʽʚʢʫʣʽ 

ʤʦʟʢʫ, ʥʝ ʟʜʘʪʥʽ ʧʨʠʡʤʘʪʠ ʩʘʤʦʩʪʽʡʥʽ ʨʽʰʝʥʥʷ ʯʝʨʝʟ 

ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʘʥʴ ʪʘ ʜʦʩʚʽʜʫ, ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ 

ʧʦʚʪʦʨʶʚʘʯʘ, ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʥʝʦʩʚʽʯʝʥʠʭ 

ʪʘ/ʘʙʦ ʩʣʘʙʦʚʽʣʴʥʠʭ ʣʶʜʝʡ. ʎʽʢʘʚʦ, ʱʦ ʙʫʜʴ-ʷʢʠʡ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ (ʜʠʪʷʯʠʡ ʩʘʜʦʢ, ʰʢʦʣʘ, ʫʥʽʚʝʨʩʠ-

ʪʝʪ, ʧʽʜʧʨʠʻʤʩʪʚʦ) ʩʧʨʷʤʦʚʘʥʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʣʦʛʽʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʟ ʜʦʧʦʤʦʛʦʶ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ 

ʝʤʦʮʽʡʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʱʦ ʟ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʽʩʪʶ. 

ɿʥʘʥʥʷ ʜʦʧʦʤʘʛʘʶʪʴ ʫʥʠʢʥʫʪʠ ʪʨʠʚʽʘʣʴʥʠʭ ʧʦʤʠ-

ʣʦʢ, ʜʦʧʫʱʝʥʠʭ ʣʶʜʩʪʚʦʤ, ʘʣʝ ʦʙʤʝʞʫʶʪʴ ʧʦʣʽʪ 

ʬʘʥʪʘʟʽʾ ʜʣʷ ʚʽʜʢʨʠʪʪʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤʘ-

ʪʝʨʽʘʣʽʚ, ʧʨʦʮʝʩʽʚ ʪʘ ʷʚʠʱ. 

  

Æ
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ʈʠʩʫʥʦʢ 2. ʊʠʧʠ ʝʤʦʮʽʡʥʦ-ʣʦʛʽʯʥʦʛʦ ʢʦʤʧ'ʶʪʠʥʛʘ 

 

Affective-logical computing. ɽʤʦʮʽʡʥʦ-

ʣʦʛʽʯʥʠʡ ʢʦʤʧ'ʶʪʠʥʛ ʻ ʤʝʪʨʠʯʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʝʤʦʮʽʡʥʠʤ ʽ ʣʦʛʽʯʥʠʤ ʩʧʽʚʧʨʦʮʝʩʦʨʘʤʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʥʘ ʦʩʥʦʚʽ ʮʠʬʨʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʢʽʙʝʨ-

ʩʦʮʽʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʽʰʝʥʥʷ ʥʘ ʰʣʷʭʫ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ 

(ʨʠʩ. 3). 

 
ʈʠʩʫʥʦʢ 3. ʄʦʜʝʣʴ ʝʤʦʮʽʡʥʦ-ʣʦʛʽʯʥʦʛʦ ʢʦʤʧ'ʶʪʠʥʛʘ 

 

ʆʙ'ʻʢʪʠʚʥʦ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ, ʱʦ ʪʘʢʠʡ 

ʢʦʤʧ'ʶʪʠʥʛ ʻ ʜʦʩʪʫʧʥʠʤ ʷʢ ʟ ʙʦʢʫ ʚʣʘʩʥʠʢʘ ʤʦʟʢʫ, 

ʪʘʢ ʽ ʟ ʙʦʢʫ ʥʘʚʢʦʣʠʰʥʽʭ ʣʶʜʝʡ, ʟ ʧʦʟʠʪʠʚʥʠʤʠ ʪʘ 

ʥʝʛʘʪʠʚʥʠʤʠ ʮʽʣʷʤʠ. ʊʘʢʠʡ ʜʫʘʣʽʟʤ ʜʦʩʪʫʧʫ ʜʦ 

ʩʧʽʚʧʨʦʮʝʩʦʨʽʚ ʤʦʟʢʫ ʤʘʻ ʩʚʦʾ ʧʣʶʩʠ ʪʘ ʤʽʥʫʩʠ: 1) 

ɼʦʙʨʝ, ʱʦ ʣʶʜʠʥʘ ʤʘ̒ ʚʧʣʠʚ ʥʝ ʣʠʰʝ ʥʘ ʩʝʙʝ, ʘ ʡ 

ʥʘ ʽʥʰʠʭ ʣʶʜʝʡ, ʱʦʙ ʟʮʽʣʠʪʠ ʾʭ, ʟʨʦʙʠʪʠ 

ʫʩʧʽʰʥʠʤʠ ʪʘ ʱʘʩʣʠʚʠʤʠ. 2) ʇʦʛʘʥʦ, ʱʦ, ʟʥʘʶʯʠ 

ʩʪʨʫʢʪʫʨʫ ʩʧʽʚʧʨʦʮʝʩʦʨʽʚ ʪʘ ʢʦʜʠ ʜʦʩʪʫʧʫ, ʤʦʞʥʘ 

ʣʝʛʢʦ ʧʝʨʝʧʨʦʛʨʘʤʫʚʘʪʠ ʙʫʜʴ-ʷʢʦʛʦ ʛʨʦʤʘʜʷʥʠʥʘ 

ʥʘ ʘʤʦʨʘʣʴʥʽ ʚʯʠʥʢʠ ʜʣʷ ʟʘʚʜʘʥʥʷ ʰʢʦʜʠ ʡʦʤʫ, 

ʩʦʮʽʘʣʴʥʠʤ ʛʨʫʧʘʤ ʪʘ ʝʢʦʣʦʛʽʾ ʧʣʘʥʝʪʠ. ʇʨʦʛʨʘ-

ʤʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʣʶʜʠʥʠ ʦʟʥʘʯʘʻ ʚʢʣʶʯʘʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʜʫʣʽ ʾʾ ʝʤʦʮʽʡʥʦʛʦ ʪʘ/ʘʙʦ ʣʦʛʽʯ-

ʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʩʧʽʚʧʨʦʮʝʩʦʨʘ) ʪʘʢʠʤʠ ʩʧʦʚʽʱʘʣʴ-

ʥʠʤʠ ʩʠʛʥʘʣʘʤʠ, ʷʢʽ ʧʨʠʟʚʝʜʫʪʴ ʜʦ ʙʘʞʘʥʦʛʦ, ʚʣʘʩ-

ʥʦʛʦ ʯʠ ʥʘʚ'ʷʟʘʥʦʛʦ ʢʠʤʦʩʴ ʨʽʰʝʥʥʷ. ɯʥʘʢʰʝ, ʣʶ-

ʜʠʥʘ ʤʦʞʝ ʩʘʤʘ ʩʝʙʝ ʧʨʦʛʨʘʤʫʚʘʪʠ, ʘ ʪʘʢʦʞ ʮʝ 

ʤʦʞʫʪʴ ʨʦʙʠʪʠ ʽʥʰʽ ʣʶʜʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʚʦʾʭ 

ʮʽʣʝʡ. ʗʢʱʦ ʣʦʛʽʯʥʽ ʧʨʦʮʝʩʦʨʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʜʦʩʠʪʴ ʧʦʚʥʦ ʦʧʠʩʘʥʽ ʫ ʩʫʯʘʩʥʽʡ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘ-

ʪʫʨʽ [14], ʪʦ ʩʪʚʦʨʝʥʥʷ ʘʜʝʢʚʘʪʥʠʭ ʝʤʦʮʽʡʥʠʭ ʧʨʦ-

ʮʝʩʦʨʽʚ ʧʝʨʝʙʫʚʘʻ ʫ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ ʪʘ ʚʝʨʠʬʽʢʘʮʽʾ. 

ʇʨʦʪʝ ʟʚʝʨʪʘʻ ʫʚʘʛʫ ʥʘ ʩʝʙʝ ʦʜʥʘ ʟʥʘʤʝʥʥʘ ʧʦʜʽʷ ï 

ʧʨʠʩʫʜʞʝʥʥʷ ʅʦʙʝʣʽʚʩʴʢʦʾ ʧʨʝʤʽʾ ʟʘ 2017 ʨʽʢ 

ʈʽʯʘʨʜʫ ʊʘʣʝʨʫ (Richard Thaler), ʚʯʝʥʦʤʫ, ʷʢʠʡ 

ʧʨʘʮʶʻ ʚ ʛʘʣʫʟʽ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ 

ʛʨʦʤʘʜʷʥ. ɺʽʥ ʩʪʚʦʨʠʚ çʪʝʦʨʽʶ ʧʽʜʰʪʦʚʭʫʚʘʥʥʷ ʯʠ 

ʢʝʨʦʚʘʥʦʛʦ ʚʠʙʦʨʫè, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʩʪʫʧʦʚʦʤʫ 

ʧʝʨʝʭʦʜʽ ʚʽʜ ʝʤʦʮʽʡ ʜʦ ʣʦʛʽʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ. 

ʇʨʦʪʝ, ʟʜʝʙʽʣʴʰʦʛʦ, ʣʶʜʩʪʚʦ ʧʦʢʠ ʱʦ ʢʝʨʫʻʪʴʩʷ, 

ʥʘʚʧʘʢʠ, ʝʤʦʮʽʷʤʠ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʣʽʥʽʾ ʧʦʚʝʜʽʥʢʠ. 

ʅʘʧʨʠʢʣʘʜ, ʙʘʞʘʥʥʷ ʥʝ ʚʪʨʘʪʠʪʠ ʪʦʛʦ ʤʽʟʝʨʥʦʛʦ, 

ʱʦ ʤʘʻʰ, ʜʣʷ ʥʘʨʦʜʥʠʭ ʤʘʩ ʻ ʢʨʘʱʠʤ, ʥʽʞ ʤʦʞʣʠʚʝ 

ʧʨʠʜʙʘʥʥʷ ʙʽʣʴʰʦʛʦ. 

4. ʂʚʘʥʪʦʚʘ memory-driven ʤʦʜʝʣʴ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʢʫʙʠʪʥʦ-ʢʚʘʥʪʦʚʘ ʤʦʜʝʣʴ 

ʥʝʡʨʦʥʘ ʪʘ ʤemory-driven ʤʦʜʝʣʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʟ ʤʝʪʦʶ ʧʦʷʩʥʝʥʥʷ ʮʠʤʠ ʧʦʥʷʪʪʷʤʠ ʧʦʚʝʜʽʥʢʠ ʣʶ-

ʜʠʥʠ. ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝ ʭʽʤʽʷ ʪʘ ʬʽʟʽʦʣʦʛʽʷ ʛʦʣʦʚ-

ʥʦʛʦ ʤʦʟʢʫ, ʜʝ ʥʝʡʨʦʥ ʻ ʩʫʤʘʪʦʨʦʤ ʽʤʧʫʣʴʩʽʚ (ʜʦ 

500 ʩʧʘʡʢʽʚ/ʩʝʢ) ʟ ʬʫʥʢʮʽʷʤʠ ʧʨʠʡʦʤʫ, ʧʝʨʝʪʚʦ-

ʨʝʥʥʷ ʪʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʥʜʨʠʪʽʚ 

(ʚʭʦʜʽʚ), ʘʢʩʦʥʽʚ (ʚʠʭʦʜʽʚ) ʪʘ ʩʠʥʘʧʩʽʚ (ʟʚ'ʷʟʢʫ ʤʽʞ 

ʥʝʡʨʦʥʘʤʠ). ʇʨʦʧʦʥʫʻʪʴʩʷ ʢʦʤʧ'ʶʪʝʨʥʘ ʣʦʛʽʯʥʘ 

ʤʦʜʝʣʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʫ ʚʠʛʣʷʜʽ ʟʘʧʘʤ'ʷʪʦʚʫʶ-

ʯʦʛʦ ʧʨʠʩʪʨʦʶ, ʷʢʘ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ 

ʪʘ ʚʠʢʦʥʘʥʥʷ ʪʨʘʥʟʘʢʮʽʡ ʤʽʞ ʥʝʡʨʦʥʘʤʠ, ʱʦ ʚʠʢʦ-

ʥʫʶʪʴ ʨʦʣʴ ʝʣʝʤʝʥʪʘʨʥʠʭ ʦʩʝʨʝʜʢʽʚ ʧʘʤ'ʷʪʽ. ʃʶ-

ʜʠʥʘ, ʷʢ ʽ ʨʦʙʦʪ, ʤʘʻ ʢʦʤʧ'ʶʪʝʨ, ʟ ʩʝʥʩʦʨʘʤʠ ʽ ʘʢʪʶ-

ʘʪʦʨʘʤʠ. ʁʦʛʦ ʢʦʤʧ'ʶʪʝʨ ʥʘʣʽʯʫʻ ʙʣʠʟʴʢʦ 100 

ʤʽʣʴʷʨʜʽʚ ʥʝʡʨʦʥʽʚ, ʟʜʘʪʥʠʭ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʪʠ ʽʥʬʦʨ-

ʤʘʮʽʶ, ʜʝ ʢʦʞʝʥ ʥʝʡʨʦʥ ʤʘʻ ʜʦ 10000 ʩʠʥʘʧʪʠʯʥʠʭ 

ʟʚ'ʷʟʢʽʚ ʟ ʽʥʰʠʤʠ ʥʝʡʨʦʥʘʤʠ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʤʦʟʦʢ 

ʣʶʜʠʥʠ ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʝ ʩʬʦʨʤʫʚʘʪʠ 

2**(100000000000) ʩʪʘʥʽʚ ʟʘ ʨʘʭʫʥʦʢ ʥʫʣʴʦʚʦʛʦ ʘʙʦ 

ʦʜʠʥʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʥʝʡʨʦʥʘ. ɿ ʽʥʰʦʛʦ 

ʙʦʢʫ, ʤʦʟʦʢ ʥʝ ʤʘʻ ʚʠʨʘʞʝʥʦʛʦ ʙʣʦʢʫ ɸʃʇ (ʘʨʠʬ-

ʤʝʪʠʯʥʦ-ʣʦʛʽʯʥʦʛʦ ʧʨʠʩʪʨʦʶ), ʪʦʤʫ ʚʩʽ ʣʦʛʽʯʥʽ ʪʘ 

ʘʨʠʬʤʝʪʠʯʥʽ ʦʙʯʠʩʣʝʥʥʷ ʟʜʽʡʩʥʶʶʪʴʩʷ ʫ ʧʘʤ'ʷʪʽ ʟʘ 

ʧʨʠʥʮʠʧʦʤ memory-driven computing. ʇʨʠ ʮʴʦʤʫ 

ʚʽʜʦʤʦ, ʱʦ ʝʤʦʮʽʡʥʽ ʥʝʡʨʦʥʠ, ʷʢʽ ʧʦʢʨʠʚʘʶʪʴ ʫʩʽ 

ʜʽʣʷʥʢʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʟʜʘʪʥʽ ʷʢ ʩʪʠʤʫʣʶʚʘʪʠ, 

ʪʘʢ ʽ ʙʣʦʢʫʚʘʪʠ ʨʘʮʽʦʥʘʣʴʥʫ ʘʙʦ ʣʦʛʽʯʥʫ ʨʦʙʦʪʫ 

brain-ʢʦʤʧ'ʶʪʝʨʘ. ʆʪʞʝ, ʤʦʜʝʣʴ ʥʝʡʨʦʥʘ ʤʘʻ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʦʤʘ ʧʨʠʤʽʪʠʚʘʤʠ: ʣʦʛʽʯʥʠʤ ʪʘ 

ʝʤʦʮʽʡʥʠʤ {0,1} ʯʦʪʠʨʠʟʥʘʯʥʦʾ ʤʦʜʝʣʽ ʂʘʥʪʦʨʘ, ʷʢʽ 

ʫʥʽʪʘʨʥʦ ʢʦʜʫʶʪʴʩʷ (UC) ʪʘ ʥʘʚʦʜʷʪʴʩʷ ʜʦ ʢʫʙʪ̔ʫ 

ʢʚʘʥʪʦʚʦʛʦ ʢʦʤʧ'ʶʪʠʥʛʫ:  

 
ʊʫʪ ʩʫʧʝʨʧʦʟʠʮʽʷ ʜʚʦʭ ʩʠʤʚʦʣʽʚ ʢʚʘʥʪʦʚʦʾ ʤʦ-

ʜʝʣʽ ʥʝʡʨʦʥʘ ʧʦʩʠʣʶʻ ʨʦʙʦʪʫ ʤʦʟʢʫ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ 

ʘʢʪʶʘʪʦʨʥʠʭ ʚʧʣʠʚʽʚ. ʇʝʨʝʪʠʥ ʩʠʤʚʦʣʽʚ ʢʚʘʥʪʦʚʦʾ 

ʤʦʜʝʣʽ ʥʝʡʨʦʥʘ ʙʣʦʢʫʻ ʚʠʨʦʙʣʝʥʥʷ ʘʢʪʶʘʪʦʨʥʠʭ 

ʚʧʣʠʚʽʚ. ɯ ʪʫʪ ʣʦʛʽʢʘ ʤʠʩʣʝʥʥʷ ʚʭʦʜʠʪʴ ʫ ʢʦʥʬʣʽʢʪ 

ʽʟ ʝʤʦʮʽʡʥʠʤ ʩʧʣʝʩʢʦʤ, ʱʦ ʤʦʞʝ ʟʛʝʥʝʨʫʚʘʪʠ ʧʦ-

ʩʧʽʰʥʝ ʯʠ ʥʝʦʙʜʫʤʘʥʝ ʨʽʰʝʥʥʷ, ʱʦ ʚʝʜʝ ʦʨʛʘʥʽʟʤ 


