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Abstract 

We studied five parental forms of tomato (Solanum Lycopersicum L.). Were obtained twenty F1 hybrids by 

the complete diallel scheme (5x5) and used to study inheritance on the trait of the "number of fruits per plant". 

Were used as parental forms in the system of diallel crosses according to Hayman V.I. and Jinks I.J. : the line 

ˉ477 (sp, u), variety Alya (sp) and three collection samples with high-lycopene tomato: Dark green (hp -2dg), 

MO 112 (hp) and T-3627 (Bc). The results of the assessment of the general and specific combining ability of the 

five parental forms of tomato on the trait of the "number of fruits per plant" are presented, established the character 

of inheritance. In the course of research it was found that the trait "number of fruits per plant" is controlled by the 

additive-dominant genetic system. Inheritance of a trait occurs by type of overdominance. The dominant role in 

genetic control of the trait is played by the dominant effects of genes. Dominant genes determined the increase in 

trait. The best positive significant effects of general combining ability (GCA) had the line ˉ477, samples Dark 

green and MO 112. They can be recommended for creation of heterosis hybrids and varieties. From hybrid com-

binations with high values of specific combining ability (SCA): ˉ477 / T-3627, Alya / Dark green, Alya / MO 

112, MO 112 / T-3627 it is necessary to make selections for creation of varieties. 

 

Keywords: tomato, diallel analysis, number of fruits per plant 

 

1. INTRODUCTION  

Tomato is a culture of extremely great opportuni-

ties[1]. Its fruits are used in salads, pickles and 

marinades. About 50% of the tomato crop is used to 

make tomato paste, puree, juice, hot sauces, canning 

powder [2,3]. 

The presence of malic and citric acids in fruits im-

proves appetite, activates digestive processes, sup-

presses harmful microflora[4,5]. Tomato seeds are 

good for the circulatory system, they dilute the blood 

and reduce the risk of cardiovascular disease [6]. The 

peel of the vegetable helps to normalize the gastrointes-

tinal tract and is an excellent prevention of constipation 

[7,8,9]. 

Fruit processing waste, consisting mainly of seeds, 

can be processed into oil. Refined high-quality tomato 

oil is used for salads. Its digestibility reaches 97% 

[10,11]. Of value for livestock is tomato cake, which 

contains 38% crude protein, up to 12 crude fat, 25 - ni-

trogen-free extractives and about 6% fiber [12,13]. 

The wide variety of uses of tomato fruits contrib-

utes to the constant growth of demand for products[14]. 

Increasing the production of tomatoes primarily de-

pends on the creation and rapid introduction into pro-

duction of new hybrids and varieties with the desired 

economic and valuable traits and high productivity. 

High-lycopene varieties and hybrids have the 

highest nutritional value due to their high content of an-

tioxidants, but are characterized by low productivity 

[15,16,17]. The components of productivity are the 

number of fruits per plant and the average weight of the 

fruit. 

The study of the level of heterosis effect and the 

character of inheritance of these basic economic and 

valuable traits, allows to predict the selection of paren-

tal forms for crosses and expands the possibilities for 

creating new varieties and hybrids with the desired 

quantitative and qualitative traits. The best assessment 

of combining ability can be obtained by dialysis analy-

sis [18-20]. 

Establishing the characteristics of parental forms 

by the effects of GCA and SCA, the ratio of their vari-

ance in hybrids, as well as the type of gene action (ad-

ditive or non-additive) is important for predicting the 

manifestation of breeding and genetic features, deter-

mining the effectiveness of selections in hybrid popu-

lations by quantitative characteristics [21,22]. 

2. MATERIALS AND METHODS  

The purpose of this research is to identify parental 

forms with high general and specific combining ability 

and genetic analysis to establish genetic parameters and 

the character of inheritance on the trait of the number 

of fruits per plant. 

The research was conducted in 2017ῐ2019 in the 

fields of breeding and seed crop rotation of Cherkassy 

research station of the National Scientific Center çIn-

stitute of Agriculture of the National Academy of 

Agrarian Sciences of Ukraineè, located in the village 

Kholodnyansky (49011'N at 31052'E) Cherkassy re-

gion, Ukraine. For genetic analysis by (Hayman 

B.I.,1954; Jinks I.L.,1954) were used the sample ˉ477 

(sp, u) and the variety Alya (sp) with a reduced period 

of fruit ripening and three collection samples with high 

lycopene content in fruits: Dark green (hp2dg), ʄʆ 112 

(hp) and ʊῐ3627(Bc). 
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The experiments are based on the method of 

oneῐfactor experiments [23]. Evaluation of the combin-

ing ability on the trait of the "number of fruits per plant" 

was performed according to the first scheme Griffing 

B.I. with the matrix of crosses and test p2 (direct and 

reciprocal crosses + parental forms), where p ֒ is the 

number of parental forms [18]. Genetic analysis was 

performed by Hayman V.I. and I.J. Jinks [20, 24]. 

3. RESULTS AND DISCUSSION 

The analysis of variance of a one-factor experi-

ment revealed significant differences between hybrids, 

that is the number of fruits per plant is different. Differ-

ences in combining ability (general or specific) can be 

expected in the studied lines and varieties. The sum of 

squares by hybrids is due to genotypic differences. Par-

ent varieties and lines differed in the magnitude of the 

expression of the trait (Table1). 

 

ʊʘble 1. 

Analysis of variance of the number of fruits per plant 

Years Type of scattering Sum of squares Degree of freedom Middle square F calc. F ʪʘbl. 

2
0

1
7 

General 501,4 74    

Repetitions 0,1 2    

Options 465,8 24 19,4* 26,27 1,74 

Residual 35,5 48 0,7   

LSD05   1,43   

2
0

1
8 

General 1328,4 74    

Repetitions 12,3 2    

Options 1129,6 24 47,07* 12,12 1,74 

Residual 186,4 48 3,9   

LSD05   3,3   

2
0

1
9 

General 1639,9 74    

Repetitions 3,9 2    

Options 1186,6 24 49,44* 5,28 1,74 

Residual 449,4 48 9,4   

LSD05   5,1   

* Significant at 5% level 

 

The largest number of the number of fruits per 

plant was the sample Dark green (7.0-14.7 pieces) and 

the line ˉ477 (6.0-17.2), the smallest - the variety Alya 

(4.2-10.7). The average values of the number of fruits 

per plant in hybrids with the participation of samples 

Dark green, MO 112 and line ˉ477 are the largest and 

are 10.5-19.0, 10.0-19.0 and 9.2-21.6, respectively. 

With the participation of the variety Alya for three 

years and the sample T-3627 for two years less than the 

group average for the parental forms (Table2). 

 

ʊʘble 2. 

The mean value of the number of fruits per plant in the parental samples,  

varieties ( ʨʭ ) and hybrids ( Fʭ 1
), days 

Variety, sample 

Years of research 

2017 2018 2019 

ʈ F1 ʈ F1 ʈ F1 

ˉ477 6,0 9,2 14,4 18,4 17,2 21,6 

Alya 4,2 8,6 9,9 15,9 10,7 18,0 

Dark green 7,0 10,5 14,7 19,0 14,0 19,1 

ʄʆ 112 6,7 10,0 13,4 16,4 11,8 19,0 

ʊῐ3627 3,0 7,6 12,1 16,4 13,4 19,0 

ʭ 5,4 9,2 12,9 17,2 13,4 18,5 

LSD05 1,43 3,25 5,10 

 

The difference between the average F1 and the av-

erage of the parental forms for three years of research 

is positive, that is expression of the trait dominates. 

The results of the analysis of variance of the 

combining ability (Table3) indicate significant 

differences in general and specific combining ability. 
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ʊʘble 3. 

Analysis of variance of the combining ability of the number of fruits per plant 

Years Type of scattering Sum of squares Degrees of freedom Middle square F calc. F tʘbl. 
2

0
1

7 
Hybrids 465,8 24 19,4* 26,3 1,79 

GCA 51,1 4 12,7* 51,9 2,61 

SCA 101,5 10 10,1* 41,2 2,08 

Reciprocals 2,7 10 0,3 1,1 2,08 

Residual 11,8 48 0,2   

2
0

1
8 

Hybrids 1119,3 24 46,6* 12,3 1,79 

GCA 77,0 4 19,3* 15,2 2,61 

SCA 197,6 10 19,8* 15,6 2,08 

Reciprocals 98,5 10 9,8* 7,8 2,08 

Residual 60,9 48 1,3*   

2
0

1
9 

Hybrids 1191,9 24 49,7* 5,3 1,79 

GCA 75,7 4 18,9* 6,1 2,61 

SCA 291,6 10 29,2* 9,4 2,08 

Reciprocals 30,0 10 3,0 1,0 2,08 

Residual 149,7 48 3,1   

* Significant at 5% level 

 

Studies have shown that of the number of fruits per plant, the best positive reliable effects of general com-

bining ability (GCA) during the two years of research were the line ˉ477 (1.16-2.32) and the sample Dark green 

(1.29-1.78), for one year of research - sample MO 112 (0.80) (Table4). 

ʊʘble 4. 

Evaluation of the effects of general combining ability (GCA) on the trait of the number of fruits per plant 

Sample 
Years 

2017 2018 2019 

ˉ477 0,05 1,16* 2,32* 

Alya -0,55* -1,40* -1,26* 

Dark green 1,29* 1,78* -0,10 

ʄʆ 112 0,80* -0,67* -0,25 

ʊ-3627 -1,58* -0,87* -0,72 

LSD05 0,28 0,64 1,00 

* Significant at 5% level 

 

We found significant differences in specific com-

bining ability (SCA). This indicates that some hybrid 

combinations within the variety differed significantly 

from its average value, and in the inheritance of the trait 

involved non-additive effects of genes. To identify 

lines and varieties with high or low SCA, for each par-

ent form, we calculated the variance for comparison 

with the overall average value (Table5). 

We found that high reliable values of specific 

combining ability (SCA) for three years of research 

were in the variety Alya (from 1.47 to 6.35), for two 

years of research in sample T-3627 (3.99-5.22), for one 

year in sample Dark green (1.76) and line ˉ477 (5.71). 

The best values of SCA for three years of research were 

in hybrid combinations ˉ477 / T-3627 (from 1.37 to 

3.18), Alya / Dark green (from 2.03 to 4.64); for two 

years: Alya / MO 112 (1.48-1.53), MO 112 / T-3627 

(1.16-3.71). 
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ʊʘble 5. 

Estimation of variances of general combining ability (GCA) and specific combining ability (SCA) at an estima-

tion of samples and varieties on the trait of the number of fruits per plant of 2017-2019 

Variety, sample Years Alya Dark green ʄʆ 112 ʊῐ3627 
2

Sid  
2

1gd  

ˉ 477 

2017 -0,08 1,58* 0,35 1,37* 0,95 -0,03 

2018 -2,35* 3,06* 1,25 3,18* 5,71* 1,18 

2019 2,06 0,24 2,14* 2,29* 1,18 4,97 

Alya 

2017  2,03* 1,53* 0,40 1,47* 0,27 

2018  2,39* 1,48* 2,96* 4,61* 1,79 

2019  4,64* 1,72 -2,38* 6,25* 1,17 

Dark green 

2017   1,06* 0,10 1,76* 1,63 

2018   1,07 -0,44* 3,16 3,00 

2019   -0,65 0,78 3,31 -0,40 

ʄʆ 112 

2017    1,16* 1,05 0,61 

2018    -2,36* 1,67 0,28 

2019    3,71* 3,09 -0,35 

ʊῐ3627 

2017     0,67 2,46 

2018     5,22* 0,59 

2019     3,99* 0,11 

Average value 

2017     1,18  

2018     4,08  

2019     3,56  

* Significant at 5% level  

 

Note. 
2

Sid  - variance of the effect of specific 

combining ability;
2

1gd  - variance of the effect of gen-

eral combining ability. 

 

Comparison of the variance of the effects of gen-

eral (
2

1gd ) and specific (
2

Sid ) combining ability re-

vealed that in variety Alya, sample Dark green during 

three years of studies, samples MO 112 and T-3627 

during two years of studies, observed the predominance 

of dominant effects of genes in genetic control of the 

number of fruits per plant. 

Genetic analysis by (Hayman B.I.,1954) checks 

the homogeneity of the difference between covariance 

and variance of Wr֒Vr, through Student's t test did not 

reveal epistatic interaction of genes. Was constructed a 

graph of the dependence of Wr on Vr according to the 

indicators of variance and covariance (Fig. 1ῐ3). 

Graphic analysis shows that the inheritance on the traits 

of the number of fruits per plant involved additive and 

nonῐadditive effects of genes (the regression coeffi-

cients are reliable and do not differ from one), that is, 

the regression line does not deviate from the unit slope 

line. This is confirmed by the high significance of the 

components D and H1, which characterize the variabil-

ity of the trait, which is due to the additive and domi-

nant effects of genes (Table 6). 

ʊʘble 6. 

Genetic parameters of the trait of the number of fruits per plant 

Parameters 
Years 

2017 2018 2019 

D 2,71Ñ0,85* 2,98Ñ2,07* 2,96Ñ1,68* 

F -1,96Ñ2,12* -1,77Ñ5,17* -4,05Ñ4,20* 

H1 20,34Ñ2,15* 40,44Ñ5,26* 53,90Ñ4,27* 

H2 19,80Ñ2,08* 36,98Ñ5,07* 52,09Ñ4,12* 

h2 520,05Ñ1,41* 605,53Ñ3,42* 1214,06Ñ2,7* 

E 0,25Ñ0,35 1,27Ñ0,84 3,12Ñ0,69 

ʅ1/D 7,51 13,58 18,18 

ãH1/D 2,74 3,69 4,26 

ʅ2/4H1 0,24 0,23 0,24 

FDH

FDH

-

+

14

14
 0,78 0,85 0,72 

h2/H2 26,27 16,38 23,31 

ʉonditionally dominant (CD) 8,71 16,48 16,80 

ʉonditionally recessive(CR) 2,66 9,78 10,09 
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Estimates of H1 and H2 are uneven, from which it 

is possible to conclude that alleles that positively and 

negatively determine the trait are unevenly distributed 

between the parental forms. The uneven ratio of genes 

with positive and negative effects is indicated by the 

ratio of H2/4H1, which was 0.23-0.24. The parameter 

FDH

FDH

-

+

14

14
 characterizes the ratio of the total 

number of dominant genes to the total number of reces-

sive genes in all parental forms. The index varied in the 

range of 0.72-0.85, which indicates an excess of reces-

sive gene alleles in the studied samples. 

The value of the parameter D, which measures the 

additive variability in the population, was lower com-

pared to H1, which measures the dominant variability 

in three years of research. Values H1> H2, which indi-

cates an unequal ratio of positive and negative effects. 

The regression line intersects the negative part of 

the axis Wr, so we can say that we dominate at all loci. 

This is evidenced by the value of the average degree of 

dominance, which was 2.74-4.26. 

The table7 shows the indicators of the genetic 

component F, which reflects the relative contribution 

of additive and dominant effects of genes in the pheno-

typic manifestation of the trait in F1 hybrids. Significant 

positive effects for three years of research were ob-

served in the sample Dark green, in two years - in the 

line ˉ477 and the sample MO 112, which indicates the 

predominance of dominant alleles. Recessive alleles 

predominated in Alya and T-3627 for three years of re-

search. 

ʊʘble 7. 

Estimation of the direction of dominance (F) of the number of fruits per plant of tomato  

for each parental forms and their hybrids 

Samples 
Years 

2017 2018 2019 

ˉ477 -70,66Ñ17,53* 558,41Ñ73,77* 254,24Ñ100,50* 

Alya 83,38Ñ17,53* -158,18Ñ73,77* 15,13Ñ100,50* 

Dark green -89,28Ñ17,53* 104,32Ñ73,77* 245,41Ñ100,50* 

ʄʆ112 280,29Ñ17,53* 325,14Ñ73,77* 213,88Ñ100,50* 

ʊῐ3627 148,91Ñ17,53* -376,50Ñ73,77* 132,41Ñ100,50* 

* Significant at 5% level  

  

High correlation coefficients between covariance (Wr) and variance (Vr), as well as regression coefficients 

b1 between Wr and Vr (Table 8) indicate that the actual regression lines do not differ significantly from the unit 

slope. 

Table 8. 

The results of correlation and regression analyzes of the number of fruits per plant 

Indicator 2017  2018  2019  

Correlation (r) between Wr and Vr 0,99 0,96 0,41 

Regression (b1) between Wr and Vr 1,11 0,95 1,10 

Correlation (r) between ʨʭ  and Wr and Vr -0,38 0,38 0,95 

Regression (b2) between ʨʭ  and Wr and Vr -0,09 0,05 0,34 

 

The correlation coefficient between the mean val-

ues of the trait in the parents (ʨʭ ) and the sum (Wr + 

Vr) in ranged from minus 0.64 to minus 0.97. This in-

dicates a link between the number of fruits per plant and 

the presence of dominant genes. At high negative cor-

relations, dominant genes determine the increase in 

trait. 

With the participation of the correlation coeffi-

cient between the mean values of the trait of parental 

forms in the parents (ʨʭ ) and the sum (Wr + Vr) de-

termined the theoretical values Wdom + Vdom and Wrec + 

Vrec for varieties and samples, which have dominant and 

recessive alleles. The variety or sample, which theoret-

ically has all the dominant alleles of the studied paren-

tal forms will have Wdom + Vdom 8.71 (2017), 16.48 

(2018) and 16.80 (2019). The theoretical value of the 

parental form with the largest number of recessive 

genes was 108.35 (2017), 102.52 (2018) and 125.47 

(2019). 

Using regression graphs (Fig. 1ῐ3), we obtained 

more complete information about the manifestation of 

dominant and recessive effects. 

In 2017, according to the F1 assessment, line 

ˉ477, the samples MO 112 and Dark green ap-

proached the point with maximum dominance. The 

point with the highest recessiveness was approached by 

the variety Alya, which had 75 percent recessive al-

leles, and the sample T-3627 with 50 percent recessive 

alleles. 

In 2018, the zone with the highest dominance in-

cluded the sample of MO 112, as well as all other sam-

ples, which had 75 percent of dominant alleles. 
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Figure 1-3. The graph of dependence Wr by Vr. 

1 ֒ Sample ˉ477; 2 ֒ Variety Alya; 3 ֒ Sample Dark green;4 ֒ Sample MO 112; 5 ֒ Sample T֒3627. 

 

In 2019, the line ˉ477 and the sample Dark green 

were located in the zone with the highest dominance. 

The point of the variety Alya is located to the zone with 

the greatest recessiveness, the points of samples MO 

112 and T-3627 lie in the middle region of the regres-

sion line, far from the points of intersection of the pa-

rabola with the regression line. 
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4. CONCLUSIONS 
Genetic analysis to establish that the trait of the 

"number of fruits per plant" is controlled by the addi-
tive-dominant genetic system. The main role in the ge-
netic control of the trait is played by the dominant ef-
fects of genes. Inheritance of a trait occurs by type of 
overdominance. The high negative value of the corre-
lation coefficient indicates the existence of a relation-
ship between the number of fruits per plant and the 
presence of dominant genes. At high negative correla-
tions, dominant genes determine the increase in trait. 

The best positive and significant effects of general 
combining ability (GCA) during two years of research 
had the line ˉ477 (1.16-2.32) and the sample Dark 
green (1.29-1.78), the sample MO 112 (0.80) in one 
year of research. They can be recommended for the cre-
ation of heterosis hybrids and varieties. 

From hybrid combinations with high values of 
specific combining ability (SCA) for three years of re-
search: ̄ 477 / T-3627 (from 1.37 to 3.18), Alya / Dark 
green (from 2.03 to 4.64); for two years: Alya / MO 112 
(1.48-1.53), MO 112 / T-3627 (1.16-3.71) it is neces-
sary to make selections for creation of varieties. 
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Abstract 

The use of intelligent systems is always fraught with security challenges, especially in the case of mixed 

traffic. Active discussion of incidents involving such systems is of great interest, both from the public and media. 

As a result, there is a change in subjective perception, leading to an overestimated risk assessment on the part of 

the population.  

ɸʥʥʦʪʘʮʠʷ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚʩʝʛʜʘ ʯʨʝʚʘʪʦ ʧʨʦʙʣʝʤʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʣʫ-

ʯʘʝ ʩʤʝʰʘʥʥʦʛʦ ʪʨʘʬʠʢʘ. ɸʢʪʠʚʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʠʥʮʠʜʝʥʪʦʚ ʩ ʪʘʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝ-

ʨʝʩ, ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʉʄʀ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʩʫʙʲʝʢ-

ʪʠʚʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʚʳʰʝʥʠʶ ʦʮʝʥʢʠ ʨʠʩʢʘ ʩʦ ʩʪʦʨʦʥʳ ʥʘʩʝʣʝʥʠʷ.  

 

Keywords: autonomous intelligent rail vehicles; subway; rail transportation; safety, perception, risk. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʥʦʤʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʤʝʪʨʦ-

ʧʦʣʠʪʝʥ; ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʝʨʝʚʦʟʢʠ; ʙʝʟʦʧʘʩʥʦʩʪʴ, ʚʦʩʧʨʠʷʪʠʝ, ʨʠʩʢ. 

 

ʈʘʟʚʠʪʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʮʠʠ ʥʝʚʦʟ-

ʤʦʞʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠ-

ʩʪʝʤ. ʋʞʝ ʩʝʛʦʜʥʷ ʤʳ ʠʤʝʝʤ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʢʘʢ ʩʠ-

ʩʪʝʤʳ ʧʦʤʦʱʠ ʠ ʜʫʙʣʠʨʦʚʘʥʠʷ, ʥʦ ʫʞʝ ʦʩʪʨʦ ʩʪʦʠʪ 

ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʳ 

ʧʦʣʥʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʀʭ ʧʨʠʤʝʥʝʥʠʝ ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʚʳʩʦ-

ʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʢʣʶʯʝʥʠʷ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨ, ʘ ʩ ʜʨʫʛʦʡ - ʧʦʣʫʯʠʪʴ ʩʫʱʝ-

ʩʪʚʝʥʥʫʶ ʵʢʦʥʦʤʠʶ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʘʨʦʚʦʟʥʦʡ 

ʝʤʢʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʷ ʧʨʦʩʪʦʝʚ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʥʝʨʛʠʠ. 

ʈʘʟʨʘʙʦʪʢʦʡ ʘʚʪʦʥʦʤʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

(ɸʀɾɼʊʉ) ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʶʪʩʷ ʚʦ ʚʩʝʭ ʚʳʩʦʢʦʨʘʟ-

ʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ʋʞʝ ʩʝʡʯʘʩ ʩʦʚʨʝʤʝʥʥʳʡ ʧʨʦ-

ʮʝʩʩ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʦʨʦʢ ʜʚʝ ʩʪʨʘʥʳ [1]. ɺ 2018 ʛʦʜʫ ʚ ʂʠʪʘʝ ʧʨʦʚʝ-

ʜʝʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʙʝʩʧʠʣʦʪʥʦʡ ʤʦʥʦʨʝʣʴʩʦʚʦʡ ʚʳ-

ʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʪʨʘʥʟʠʪʥʦʡ ʩʠʩʪʝʤʳ. ɽʝ ʟʘʧʫʩʢ 

ʧʣʘʥʠʨʫʝʪʩʷ ʚ 2022 ʛʦʜʫ. ʉʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʈʦʩ-

ʩʠʷ ʪʦʞʝ ʘʢʪʠʚʥʦ ʚʢʣʶʯʠʣʘʩʴ ʚ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ. 

ʋʞʝ ʚ 2025 ʛʦʜʫ ʧʣʘʥʠʨʫʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʮʠʬʨʦʚʫʶ 

ʞʝʣʝʟʥʫʶ ʜʦʨʦʛʫ ʩʦʛʣʘʩʥʦ ʨʘʩʧʦʨʷʞʝʥʠʶ ʇʨʘʚʠ-

ʪʝʣʴʩʪʚʘ ʈʌ ˉ 466-ʨ ʦʪ 19.03.2019 ʛ. ʅʦ ʧʨʠ ʵʪʦʤ 

ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʘ ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʜʣʷ ʧʦʣ-

ʥʦʛʦ ʧʝʨʝʭʦʜʘ ʥʘ ʘʚʪʦʥʦʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠ-

ʩʪʝʤʳ [2], ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʤʝʜʣʷʝʪ ʧʨʦʮʝʩʩ ʠʭ 

ʚʥʝʜʨʝʥʠʷ. ɼʨʫʛʠʤ ʨʳʯʘʛʦʤ, ʪʦʨʤʦʟʷʱʠʤ ʠʭ ʘʢʪʠʚ-

ʥʦʝ ʚʥʝʜʨʝʥʠʝ, ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʘʮʠʷ ʚʦʩʧʨʠʷʪʠʷ ʯʝ-

ʣʦʚʝʢʘ ʢ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ [3]. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘ ʠ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʨʘʟ-

ʣʠʯʥʦʛʦ ʚʠʜʘ ʠʥʮʠʜʝʥʪʦʚ ʧʨʠ ʠʩʢʣʶʯʝʥʠʠ ʯʝʣʦʚʝ-

ʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɸʀɾɼʊʉ ʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ, ʥʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʩʦʚʝʨʰʝʥʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʣʛʦʨʠʪʤʦʚ. ʀ ʝʩʣʠ 

ʧʨʦʠʩʭʦʜʠʪ ʩʠʪʫʘʮʠʷ ʥʝ ʦʧʠʩʘʥʥʘʷ ʘʣʛʦʨʠʪʤʦʤ ʨʦ-

ʙʦʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʩʤʦʞʝʪ ʩʘʤʘ ʧʨʠʥʷʪʴ 

ʨʝʰʝʥʠʝ ï ʠ ʚ ʵʪʦʤ ʝʝ ʙʦʣʴʰʦʡ ʤʠʥʫʩ ʧʦʢʘ. ʆʜʥʘʢʦ 

ʞʠʟʥʴ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ, ʠ ʘʣʛʦʨʠʪʤʳ ʧʨʦʜʦʣʞʘʶʪ 

ʨʘʟʚʠʚʘʪʴʩʷ. ʅʘʯʠʥʘʶʪ ʧʦʷʚʣʷʪʴʩʷ ʩʘʤʦʨʘʟʚʠʚʘʶ-

ʱʠʝʩʷ ʠ ʩʘʤʦʦʙʫʯʘʶʱʠʝʩʷ ʩʠʩʪʝʤʳ [4, 5]. ʀ ʵʪʦ ʧʦ-

ʟʠʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʭ ʚʥʝʜʨʝʥʠʠ. ʆʜʥʘʢʦ, ʧʨʦ-

ʙʣʝʤʘ ʠʩʢʘʞʝʥʠʷ ʚʦʩʧʨʠʷʪʠʷ ʦʩʪʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʧʦ-

ʷʚʣʷʝʪʩʷ ʮʝʧʦʯʢʘ ʚʟʘʠʤʦʩʚʷʟʝʡ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ 

ʨʠʩ.1. ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʘʚʠʘ-

ʢʘʪʘʩʪʨʦʬʫ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʦʥʘ ʧʨʦʠʩʭʦʜʠʪ ʉʄʀ 

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʝʝ ʩʶʞʝʪʳ ʚʦ ʚʩʝʭ ʥʦʚʦʩʪʷʭ 

(ʧʝʯʘʪʥʳʭ, ʪʝʣʝʚʠʟʠʦʥʥʳʭ, ʵʣʝʢʪʨʦʥʥʳʭ ʠ.ʪ.ʧ.). 
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ʇʦʢʘ ʵʪʠ ʩʶʞʝʪʳ ʦʩʪʘʶʪʩʷ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʠ ʨʝʛʫ-

ʣʷʨʥʦ ʧʦʚʪʦʨʷʶʪʩʷ, ʣʶʜʠ ʥʘʯʠʥʘʶʪ ʚʦʩʧʨʠʥʠʤʘʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʩʪʴ ʚ ʘʚʠʘʢʘʪʘʩʪʨʦʬʫ ʚʳʰʝ, ʯʝʤ 

ʜʦ ʪʦʛʦ ʢʘʢ ʚʳʰʣʠ ʩʶʞʝʪʳ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʝʪʩʷ 

ʠʣʣʶʟʠʷ, ʯʪʦ ʵʪʦ ʩʪʘʣʦ ʦʧʘʩʥʝʝ, ʥʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ï 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʩʪʴ ʚ ʘʚʠʘʢʘʪʘʩʪʨʦʬʫ ʥʝ ʠʟʤʝʥʠ-

ʣʘʩʴ.  

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʠʣʣʶ-

ʟʠʷ ʩʚʝʨʭ ʦʧʘʩʥʦʩʪʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɸʀɾɼʊʉ. 

ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʠ ʵʪʦʤ ʧʦʢʘʟʳ-

ʚʘʝʪ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʩʪʘʪʴ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʠʩʰʝ-

ʩʪʚʠʷ ʜʣʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʛʦʨʘʟʜʦ 

ʚʳʰʝ, ʯʝʤ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ [6]. 

 
ʈʠʩ.1. ʉʭʝʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʦʪʧʝʯʘʪʢʘ ʥʘ ʠʥʪʫʠʪʠʚʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʠ ʦʮʝʥʢʫ ʨʠʩʢʘ 

 

ʅʝʦʙʲʝʢʪʠʚʥʦʩʪʴ ʚ ʩʫʞʜʝʥʠʷʭ ʧʨʠʩʫʱʘ ʯʝʣʦ-

ʚʝʢʫ [3] ʠ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʜʘʥʥʦʛʦ ʬʘʢʪʘ 

ï ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚʦʩʧʨʠʷʪʠʷ ʉʄʀ. ʇʨʠʚʝʜʝʤ ʝʱʝ 

ʦʜʠʥ ʥʘʛʣʷʜʥʳʡ ʧʨʠʤʝʨ. ʈʘʩʩʤʦʪʨʠʤ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠʝ ʜʘʥʥʳʝ ʦ ʧʦʛʠʙʰʠʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʪʨʘʥʩ-

ʧʦʨʪʘ ʩ 2014-2019 ʛʛ. ï ʨʠʩ.2. ʝʩʣʠ ʧʨʦʩʪʦ ʧʦʩʤʦʪ-

ʨʝʪʴ ʥʘ ʨʠʩʫʥʦʢ, ʪʦ ʚ ʛʣʘʟʘ ʙʨʦʩʘʝʪʩʷ, ʯʪʦ ʥʘʠʙʦʣʴ-

ʰʠʡ ʩʝʛʤʝʥʪ ʦʪʥʦʩʠʪʩʷ ʢ ʘʚʠʘʪʨʘʥʩʧʦʨʪʫ, ʪ.ʝ. 

ʩʦʟʜʘʝʪʩʷ ʣʦʞʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʦʧʘʩʥʦʩʪʠ ʜʘʥʥʦʛʦ 

ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ. ʆʜʥʘʢʦ ʝʩʣʠ ʚʥʠʤʘʪʝʣʴʥʦ ʨʘʩ-

ʩʤʦʪʨʝʪʴ ʜʘʥʥʳʝ, ʪʦ ʫʚʠʜʠʤ, ʯʪʦ ʜʣʷ ʘʚʪʦʤʦʙʠʣʴ-

ʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʞʝʨʪʚʳ ʠʩʯʠʩʣʷʶʪʩʷ ʪʳʩʷʯʘʤʠ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʨʝʯʴ ʠʜʝʪ ʦ ʝʜʠʥʠʮʘʭ. 

ʅʘ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʙʳʣʦ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʠʤʝʝʪ ʤʝʩʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʩʧʦʩʦʙʦʚ ʧʦʜʘʯʠ ʠʩʭʦʜ-

ʥʳʭ ʧʨʘʚʠʣʴʥʳʭ ʜʘʥʥʳʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʣʣʶʟʠʠ 

ʚʦʩʧʨʠʷʪʠʷ ʦʧʘʩʥʦʩʪʠ 

 
ʈʠʩ. 2. ʀʣʣʶʩʪʨʘʮʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʣʣʶʟʠʠ ʥʘ ʧʨʠʤʝʨʝ ʜʘʥʥʳʭ ʧʦ ʪʨʘʥʩʧʦʨʪʥʳʤ ʘʚʘʨʠʷʤ 

 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʣʝʜʫʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʧʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʠʤʝʥʥʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ 

ʪʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤ. ʇʦʚʳʰʝ-

ʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʨʘʙʦʪʳ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʠʩʢʘ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝ-

ʥʠʡ ʠ ʚʥʝʜʨʝʥʠʝʤ ɸʀɾɼʊʉ. ʈʘʟʚʠʪʠʝ ʧʦʣʥʦʩʪʴʶ 

ʘʚʪʦʥʦʤʥʳʭ ʩʠʩʪʝʤ ʪʦʨʤʦʟʠʪʩʷ ʪʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʧʦʜʛʦʪʦʚʢʠ ʥʘʩʝʣʝʥʠʷ ʢ ʧʦʟʠʪʠʚʥʦʤʫ ʚʦʩʧʨʠʷʪʠʶ 

ɸʀɾɼʊʉ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʠʤʘʪʝʣʴʥʦ ʧʦʜʭʦʜʠʪ ʢ 

ʚʦʧʨʦʩʫ ʦʙʲʝʢʪʠʚʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʥʦʚʦʩʪʝʡ, ʯʪʦ ʙʳ 

ʥʝ ʚʳʟʳʚʘʪʴ ʠʩʢʘʞʝʥʠʷ ʠʥʪʫʠʪʠʚʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ 

˹͍ͦ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡

ˮ͔͔ͤͭͪͫ ͔͔͙ͤ͊ͫͤ͡Ύ

ˮ͔͔ͤͭͪͫ ˿˸ˮ ͙ ;͔͊ͫͭͦ ͙͙͔ͯͨͦͣͤ͊ͤ

͔͍͔̉ͦ͟͡ ;͊΅͔ ͫ͡·΄͙ͭΈ ͦ ͫͦ͋·͙͙ͭ

ˤ͙͡Ύ͙͔ͤ ͤ͊ ͙͔ͨͦ͒ͫͦͤ͊ͤ͘ ͙ ͙͍͔ͫͯͫͭͤͤ͟·͔ ͪͦͫͭ ͍͙͙͔͎ͦͫͨͪͤͣ͊ͣͦͦ ͙ͪͫ͊͟

˽͙ͪ ͙ͤ͊͡;͙͙ ͔͍͗ͪͭ -;͔͍͔ͦ͟͡ ͤ͊;͙͔ͤ͊ͭ ͍͙͙ͦͫͨͪͤͣ͊ͭΈ ͙ͻ ͊͟͟ ͔ͨͦͭͤͼ͙͊͡Έͤͦ 
ͦͨ͊ͫͤ·͔

˹͔͎͙͍͊ͭͤ·͚ ͔ͦͭͨ;͊ͭͦ͟ ͤ͊ ͙͙͙͍͔ͤͭͯͭͤͦ ͍͙ͦͫͨͪΎ͙͔ͭ ͙ ͦͼ͔ͤͯ͟ ͍͔ͪͦΎ͙ͭͤͦͫͭ 
͔͔͙ͤ͊ͫͤ͡Ύ
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ʦʧʘʩʥʦʩʪʠ. ʇʨʠ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʠʥʮʠʜʝʥʪʦʚ ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʦʢʘʟʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʥʝʛʘʪʠʚʥʳʝ ʤʦʤʝʥʪʳ, 

ʥʦ ʠ ʧʦʟʠʪʠʚʥʳʝ. 
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Abstract 
The features of psychopathological symptoms of depressive disorders were studied taking into account age 

and gender factor. It has been established that modern depressive disorders are characterized by polymorphism of 

symptoms with the presence of pronounced anxiety, obsessive and somatic manifestations; the severity of the main 

psychopathological symptoms increases with age. Gender differences are in the greater severity of symptoms of 

depression, hostility and paranoid symptoms in men, and anxiety, somatization, obsessive-compulsive symptoms, 

interpersonal sensitivity and phobic anxiety in women. These features can be considered as manifestations of the 

clinical pathomorphosis of depression at the present stage. 

 

Keywords: depressive disorders, psychopathological symptoms, pathomorphosis 

 

Depressive disorders are one of the main problems 

of modern psychiatric science and practice. Depres-

sions are associated with comorbid pathological, sui-

cidal behavior, reduced of quality of life, and social dis-

adaptation both in patients with depressions and in their 

microsocial environment [1, p. 333; 2, p. 655; 3, p. 980-

985]. According to modern studies, depressive disor-

ders are characterized by polymorphism of symptoms, 

difficulty of diagnosis and resistance to therapy [4, p. 

k5354; 5, p. 711-715]. An important factor in the de-

velopment of preventive measures for depressive disor-

ders is the study of their pathomorphosis, in particular, 

clinical phenomenology of depressive disorders at the 

modern stage [6, p. 78-88; 7, p. e673ïe681]. At the 

same time, a some of important issues of clinical patho-

morphosis of depressive disorders remain insufficiently 

studied, and the data of existing studies are incomplete 

and contradictory [8, p. 255-257; 9, p. 127]. 

The aim of the study is to investigate the structure 

and severity of psychopathological symptoms in pa-

tients with depressive disorders at the present stage, 

taking into account age and gender factor. 

With the observance of the principles of biomedi-

cal ethics, we have clinically examined 107 men and 

138 women who applied for medical care at Vinnitsa 

Regional Psycho-Neurological Hospital from 2015 to 

2019. The nosological structure of the contingent was 

as follows ICD-10 codes: F 31.3, F 31.4, F 32.0, F 32.1, 

F 32.2, F 33.0, F 33.1, F 33.2). The average age of the 

men was 34.2Ñ11.1 years, and 33.2Ñ11.4 years for 

women (p=0.422), the average duration of depression 

was 5.7Ñ5.8 years for men, and 4.5Ñ5.4 years for 

women (p=0.064). 3 subgroups were allocated in group 

of men and women depending on the age of patients at 

the time of the study: up to 30 years (M1 and W1 

groups, respectively), from 30 to 44 years (M2 and W2 

groups, respectively), 45 years and older (M3 and W3 

groups, respectively). The study was carried out using 

Symptom Check List-90-Revised ï SCL-90-R (L. 

Derogatis and al., 1976). Statistical analysis of differ-

ences between groups was carried out using non-para-

metric Mann-Whitney test. 

The general trend of the modern pathomorphosis 

of depressive disorders is an increase in the proportion 

of anxious and somatized depressions in the structure 

of depressive disorders [10, p. 1786-1790]. These 

tendencies are manifested in the indicators of psycho-

pathological symptomatology (table 1-3).  
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Table 1. 

Features of psychopathological manifestations in men, taking into account age factor 

Symptoms 
Indicators level, MÑm/Me (Q25-Q75) (points) 

M1, n=38 M2, n=46 M3, n=23 

Somatization 
0.72Ñ0.09 / 

0.70 (0.60ï0.80) 

0.83Ñ0.20 / 

0.80 (0.60ï0.90) 

0.97Ñ0.26 / 

0.80 (0.70ï1.20) 

Obsessive and compulsive symptoms 
0.68Ñ0.45 / 

1.00 (0.10ï1.00) 

1.12Ñ0.77 / 

1.10 (0.10ï1.90) 

1.24Ñ0.85 / 

1.60 (0.20ï2.00) 

Interpersonal sensitivity 
1.33Ñ0.19 / 

1.40 (1.10ï1.40) 

1.53Ñ0.34 / 

1.60 (1.10ï1.80) 

1.65Ñ0.37 / 

1.70 (1.20ï1.90) 

Depression 
2.65Ñ0.79 / 

3.10 (2.00ï3.20) 

2.91Ñ0.71 / 

3.20 (2.80ï3.40) 

3.44Ñ0.44 / 

3.50 (3.30ï3.70) 

Anxiety 
2.00Ñ0.23 / 

2.00 (1.80ï2.20) 

2.21Ñ0.38 / 

2.30 (1.80ï2.50) 

2.37Ñ0.36 / 

2.40 (1.90ï2.70) 

Hostility 
0.31Ñ0.26 / 

0.30 (0.00ï0.50) 

0.54Ñ0.51 / 

0.50 (0.00ï0.70) 

1.78Ñ1.23 / 

1.70 (0.70ï3.20) 

Phobic anxiety 
0.61Ñ0.15 / 

0.70 (0.40ï0.70) 

0.77Ñ0.30 / 

0.90 (0.40ï1.00) 

0.93Ñ0.30 / 

0.90 (0.60ï1.10) 

Paranoid symptoms 
0.24Ñ0.11 / 

0.20 (0.20ï0.20) 

0.30Ñ0.16 / 

0.20 (0.20ï0.30) 

0.33Ñ0.16 / 

0.30 (0.20ï0.30) 

Psychoticism 
0.64Ñ0.27 / 

0.60 (0.40ï0.90) 

0.70Ñ0.25 / 

0.70 (0.50ï0.90) 

0.69Ñ0.19 / 

0.70 (0.60ï0.80) 

Global Severity Index 
1.19Ñ0.25 / 

1.30 (0.90ï1.40) 

1.39Ñ0.37 / 

1.45 (1.10ï1.70) 

1.67Ñ0.38 / 

1.70 (1.30ï2.00) 

Positive Symptom Total 
45.42Ñ8.37 / 

48.00 (38.00ï52.00) 

49.37Ñ9.95 / 

51.50 (42.00ï55.00) 

55.04Ñ10.47 / 

57.00 (43.00ï64.00) 

Positive Symptom Distress Index 
2.34Ñ0.21 / 

2.35 (2.20ï2.50) 

2.49Ñ0.23 / 

2.60 (2.30ï2.70) 

2.73Ñ0.20 / 

2.80 (2.60ï2.90) 

 

In addition to high rates of depression, the exam-

ined patients showed increased levels of anxiety, obses-

sive-compulsive symptoms, and somatization. These 

manifestations determine the specificity of the modern 

pathomorphosis of depressive disorders with an in-

crease in the clinical picture of manifestations of anxi-

ety and somatic symptoms. 

Table 2. 

Features of psychopathological manifestations in women, taking into account age factor 

Symptoms 
Indicators level, MÑm (points) 

W1, n=51 W2, n=53 W3, n=34 

Somatization 
0.90Ñ0.19 / 

0.90 (0.80ï1.00) 

1.13Ñ0.38 / 

1.00 (0.80ï1.30) 

1.92Ñ0.69 / 

1.85 (1.40ï2.50) 

Obsessive and compulsive symptoms 
1.47Ñ0.69 / 

1.90 (1.00ï1.90) 

1.71Ñ0.71 / 

1.90 (1.60ï2.10) 

2.40Ñ0.66 / 

2.40 (2.00ï2.90) 

Interpersonal sensitivity 
1.65Ñ0.31 / 

1.70 (1.60ï1.80) 

1.85Ñ0.40 / 

1.80 (1.70ï2.20) 

2.44Ñ0.49 / 

2.35 (2.20ï2.80) 

Depression 
2.30Ñ0.76 / 

2.20 (1.80ï3.00) 

2.65Ñ0.86 / 

3.10 (2.40ï3.20) 

2.98Ñ0.73 / 

3.20 (2.60ï3.50) 

Anxiety 
2.35Ñ0.31 / 

2.40 (2.20ï2.60) 

2.55Ñ0.40 / 

2.60 (2.40ï2.80) 

2.99Ñ0.34 / 

3.05 (2.80ï3.20) 

Hostility 
0.15Ñ0.23 / 

0.00 (0.00ï0.30) 

0.37Ñ0.44 / 

0.30 (0.00ï0.50) 

0.90Ñ0.98 / 

0.50 (0.00ï1.30) 

Phobic anxiety 
0.91Ñ0.26 / 

1.00 (0.70ï1.10) 

1.11Ñ0.39 / 

1.10 (0.90ï1.40) 

1.72Ñ0.50 / 

1.70 (1.40ï2.00) 

Paranoid symptoms 
0.21Ñ0.05 / 

0.20 (0.20ï0.20) 

0.23Ñ0.09 / 

0.20 (0.20ï0.20) 

0.29Ñ0.17 / 

0.20 (0.20ï0.30) 

Psychoticism 
0.59Ñ0.23 / 

0.60 (0.40ï0.70) 

0.59Ñ0.22 / 

0.60 (0.50ï0.80) 

0.69Ñ0.22 / 

0.80 (0.50ï0.80) 

Global Severity Index 
1.31Ñ0.25 / 

1.30 (1.20ï1.50) 

1.51Ñ0.35 / 

1.60 (1.30ï1.80) 

1.95Ñ0.39 / 

1.90 (1.60ï2.20) 

Positive Symptom Total 
49.20Ñ7.07 / 

50.00 (46.00ï55.00) 

53.34Ñ8.36 / 

55.00 (50.00ï58.00) 

62.09Ñ7.94 / 

61.50 (58.00ï66.00) 

Positive Symptom Distress Index 
2.39Ñ0.19 / 

2.40 (2.20ï2.60) 

2.52Ñ0.24 / 

2.50 (2.30ï2.70) 

2.82Ñ0.22 / 

2.80 (2.60ï3.00) 



Norwegian Journal of development of the International Science No 57/2021 15 

The general trend is the increase in psychopatho-

logical manifestations with age. So, in the youngest age 

groups (M1 and W1), the level of indicators of all psy-

chopathological symptoms, except for psychoticism, 

and in women ï also paranoid symptoms, is signifi-

cantly (p<0,05 or less) lower than in the middle age 

groups (M2 and W2) and in the older ones (M3 and 

W3). In middle age groups, men are significantly lower 

indicators of depression and hostility than in older 

groups, and women ï all psychopathological symp-

toms, except for paranoid symptomatology. 

 

Table 3. 

Level of statistical significance of differences (p) between groups 

Symptoms 

Groups being compared 

M1 vs 

M2 

M1 vs 

M3 

M2 vs 

M3 

W1 vs 

W2 

W2 vs 

W3 

W2 vs 

W3 

M1 vs 

W1 

M2 vs 

W2 

M3 vs 

W3 

Somatization 0.009 0.000 0.060 0.003 0.000 0.000 0.000 0.000 0.000 

Obsessive and 

compulsive symp-

toms 

0.004 0.002 0.139 0.003 0.000 0.000 0.000 0.000 0.000 

Interpersonal sen-

sitivity 
0.001 0.001 0.152 0.003 0.000 0.000 0.000 0.000 0.000 

Depression 0.011 0.000 0.000 0.007 0.000 0.007 0.013 0.020 0.003 

Anxiety 0.001 0.001 0.124 0.002 0.000 0.000 0.000 0.000 0.000 

Hostility 0.037 0.000 0.000 0.003 0.000 0.013 0.003 0.039 0.004 

Phobic anxiety 0.002 0.001 0.123 0.004 0.000 0.000 0.000 0.000 0.000 

Paranoid symp-

toms 
0.041 0.000 0.064 0.128 0.003 0.091 0.126 0.015 0.015 

Psychoticism 0.279 0.578 0.768 0.924 0.019 0.025 0.461 0.054 0.329 

Global Severity 

Index 
0.002 0.000 0.013 0.001 0.000 0.000 0.052 0.133 0.020 

Positive Symptom 

Total 
0.038 0.001 0.021 0.002 0.000 0.000 0.042 0.037 0.031 

Positive Symptom 

Distress Index 
0.002 0.000 0.000 0.005 0.000 0.000 0.238 0.608 0.246 

 

Gender differences consist in significantly 

(p<0.05) higher rates in men of depression, hostility (in 

all age groups) and paranoid symptoms (in M2 and W2, 

M3 and W3 groups), and in women ï somatization, ob-

sessive-compulsive symptoms, interpersonal sensitiv-

ity, anxiety and phobic anxiety (in all age groups). The 

most significant differences in indicators between men 

and women were found in the older age group (45 years 

and older), and the least significant ï in the young (up 

to 30 years old). 

The patterns we identified indicate a significant 

role in the structure of modern depressive disorders of 

anxiety, somatic, and obsessive-compulsive symptoms. 

The tendency for an increase in psychopathological 

symptoms with age reflects the natural progression of a 

depressive disorder, age-related decompensation of 

adaptive psychological mechanisms, as well as the ad-

dition of involutionary affective manifestations. At the 

same time, the severity of individual symptoms in-

creases unevenly with age. Thus, hostility is increasing 

at the fastest rate, and in men it especially increases af-

ter 45 years, while in women the increase in the indica-

tor of hostility with age is more uniform. In men, ob-

sessive-compulsive and paranoid symptoms increase 

mainly in middle age, and in women - in older age. The 

least pronounced change with age in indicators of de-

pression, anxiety and interpersonal sensitivity. Gender 

characteristics of psychopathological symptoms, in our 

opinion, are primarily associated with various psycho-

logical models in men and women.  

These features require further deeper study of the 

pathomorphosis of depressive disorders, taking into ac-

count gender and age factors. 
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Abstract 

To reveal the possibility and rationality of using antibiotic therapy of patients with surgical site infection 

(SSI), to determine the features of ɓ-lactam antibiotic therapy of infections caused by methicillin-resistant 

Staphylococcus aureus, and what analogs of this group of antibiotics are used to treat MRSA. 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʢʨʳʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʙʦʣʴʥʳʭ ʩ ʠʥʬʝʢ-

ʮʠʝʡ ʦʙʣʘʩʪʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ (ʀʆʍɺ), ʦʧʨʝʜʝʣʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʣʝʯʝʥʠʷ ɓ-ʣʘʢʪʘʤʥʳʤʠ ʘʥ-

ʪʠʙʠʦʪʠʢʘʤʠ ʠʥʬʝʢʮʠʡ, ʚʳʟʚʘʥʥʳʭ ʤʝʪʠʮʠʣʣʠʥ-ʨʝʟʠʩʪʝʥʪʥʳʤ ʟʦʣʦʪʠʩʪʳʤ ʩʪʘʬʠʣʦʢʦʢʢʦʤ (ʄʈɿʉ), ʠ ʢʘ-

ʢʠʝ ʘʥʘʣʦʛʠ ʵʪʦʡ ʛʨʫʧʧʳ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʄʈɿʉ. 

 

Keywords: ɓ-lactam antibiotic, methicillin-resistant Staphylococcus aureus, infection, therapy, research, 

surgical site infection. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɓ-ʣʘʢʪʘʤʥʳʝ ʘʥʪʠʙʠʦʪʠʢʠ, ʤʝʪʠʮʠʣʣʠʥ-ʨʝʟʠʩʪʝʥʪʥʳʡ ʟʦʣʦʪʠʩʪʳʡ ʩʪʘʬʠʣʦʢʦʢʢ, 

ʠʥʬʝʢʮʠʷ, ʪʝʨʘʧʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʥʬʝʢʮʠʡ ʦʙʣʘʩʪʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

 

ɻʥʦʡʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ 

ʦʩʣʦʞʥʝʥʠʷ ʚʩʝʛʜʘ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʚʦʟʙʫʜʠʪʝʣʝʤ, 

ʦʪ ʚʠʜʘ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʧʨʦʪʝʢʘ-

ʥʠʷ ʠʥʬʝʢʮʠʠ, ʭʘʨʘʢʪʝʨ ʧʦʨʘʞʝʥʠʷ, ʩʢʦʨʦʩʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ.  

ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʢʘʞʜʦʡ ʢʦʥʢʨʝ-

ʪʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʩ ʫʯʝʪʦʤ ʬʘʢʪʦʨʦʚ ʨʠ-

ʩʢʘ ʠ ʠʟʫʯʘʪʴ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʢʦ-

ʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪ-

ʥʦʩʪʠ ʦʧʨʝʜʝʣʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ ʠ 
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ʥʘʟʥʘʯʠʪʴ ʘʜʝʢʚʘʪʥʫʶ ʨʘʮʠʦʥʘʣʴʥʫʶ ʵʤʧʠʨʠʯʝ-

ʩʢʫʶ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʪʝʨʘʧʠʶ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʧʦʠʩʢ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ʛʦʩʧʠ-

ʪʘʣʴʥʳʤʠ ʰʪʘʤʤʘʤʠ, ʧʨʦʙʣʝʤʘ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʳʭ 

ʠʥʬʝʢʮʠʡ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʦʩʪʨʳʭ ʚ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ, ʧʨʠʦʙʨʝʪʘʷ ʚʩʝ ʙʦʣʴʰʫʶ ʤʝʜʠ-

ʮʠʥʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ʄʝʪʠʮʠʣʣʠʥ-ʨʝʟʠʩʪʝʥʪʥʳʡ ʟʦʣʦʪʠʩʪʳʡ ʩʪʘʬʠ-

ʣʦʢʦʢʢ ʠʣʠ MRSA ï ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʳʡ ʚʦʟʙʫʜʠ-

ʪʝʣʴ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʳʭ ʠʥʬʝʢʮʠʡ, ʢʦʪʦʨʳʡ ʫʩʪʦʡ-

ʯʠʚ ʢ ʙʦʣʴʰʦʡ ʛʨʫʧʧʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ð ʙʝʪʘ-ʣʘʢʪʘ-

ʤʦʚ (ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʧʝʥʠʮʠʣʣʠʥʳ ʠ 

ʮʝʬʘʣʦʩʧʦʨʠʥʳ). ʄʈɿʉ ʘʜʘʧʪʠʨʦʚʘʣʩʷ ʢ ʚʳʞʠʚʘ-

ʥʠʶ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʤʝʪʠʮʠʣʣʠʥʘ, ʜʠʢʣʦʢʩʘʮʠʣʣʠʥʘ 

ʠ ʦʢʩʘʮʠʣʣʠʥʘ. ʀʟ-ʟʘ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠ-

ʙʠʦʪʠʢʦʚ ʚ ʩʪʘʮʠʦʥʘʨʘʭ ʤʝʜʠʮʠʥʩʢʠʡ ʧʝʨʩʦʥʘʣ 

ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʝʤ ʫʩʪʦʡʯʠʚʳʭ 

ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺ ʤʝʜʠʮʠʥʩʢʦʤ ʫʯʨʝ-

ʞʜʝʥʠʠ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʙʘʢ-

ʪʝʨʠʷʤʠ, ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʥʝʩʢʦʣʴʢʠʤ ʚʠʜʘʤ ʘʥʪʠ-

ʙʠʦʪʠʢʦʚ. ʐʪʘʤʤʳ ʄʈɿʉ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ, ʢʦ-

ʛʜʘ ʠʥʬʝʢʮʠʷ ʧʨʠʦʙʨʝʪʘʝʪʩʷ ʚ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʷʭ (ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʛʦʩʧʠʪʘʣʴʥʘʷ ʠʥ-

ʬʝʢʮʠʷ). ʅʝʢʦʪʦʨʳʝ ʰʪʘʤʤʳ ʄʈɿʉ ʚʳʟʳʚʘʶʪ ʠʥ-

ʬʝʢʮʠʠ, ʢʦʪʦʨʳʤʠ ʟʘʨʘʞʘʶʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʤʝʜʠ-

ʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ (ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʚʥʝʙʦʣʴʥʠʯ-

ʥʘʷ ʠʥʬʝʢʮʠʷ). ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ 

ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʰʪʘʤʤʦʚ 

Staphylococcus aureus ʦʩʥʦʚʘʥʳ ʥʘ ʩʝʢʚʝʥʩʘʥʘʣʠʟʝ 

ʦʜʥʦʛʦ (singlelocus) ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ (multilocus) 

ʫʯʘʩʪʢʦʚ ʛʝʥʘ ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʛʦ ʧʨʦʪʝʠʥʘ ɸ. [1] [2] 

ʀʥʬʝʢʮʠʠ, ʚʳʟʚʘʥʥʳʝ ʄʈɿʉ, ʨʝʜʢʦ ʚʦʟʥʠʢʘʶʪ 

ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ, ʥʦ ʦʥʠ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʨʘʥʘʭ 

(ʠʥʬʝʢʮʠʠ ʦʙʣʘʩʪʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʠʣʠ ʀʆʍɺ), ʠ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 

ʫʛʨʦʟʫ ʜʣʷ ʞʠʟʥʠ. ʆʜʥʦʡ ʠʟ ʯʘʩʪʳʭ ʧʨʠʯʠʥ ʦʙʨʘʱʝ-

ʥʠʷ ʟʘ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʦʤʦʱʴʶ ʷʚʣʷʶʪʩʷ ʠʥʬʝʢ-

ʮʠʠ ʢʦʞʠ ʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ (ʀʂʄʊ), ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʜʦ 38 % ʩʣʫʯʘʝʚ ʪʦʣʴʢʦ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʘʤʙʫʣʘʪʦʨ-

ʥʦʡ ʧʨʘʢʪʠʢʝ ʠ ʜʦ 70 % ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʧʝʨʚʠʯ-

ʥʳʭ ʦʙʨʘʱʝʥʠʡ ʢ ʭʠʨʫʨʛʫ. ʀʆʍɺ, ʚʳʟʚʘʥʥʳʝ 

MRSA, ʚʩʪʨʝʯʘʶʪʩʷ ʫ 1- 33% ʣʶʜʝʡ, ʧʝʨʝʥʝʩʰʠʭ 

ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʠʧʘ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʧʝʨʘʮʠʠ), ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʯʠʥʦʡ ʧʨʦʜʣʝʥʠʷ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ (ʙʦʣʝʝ ʜʣʠ-

ʪʝʣʴʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ). [3] 

ɸʥʪʠʙʠʦʪʠʢʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦ ʦʪʜʝʣʴ-

ʥʦʩʪʠ ʠʣʠ ʚ ʢʦʤʙʠʥʘʮʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʠ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯ-

ʥʦʡ. ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʩʘʤʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʘʥʪʠ-

ʙʠʦʪʠʢ(-ʠ) ʠ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʫʶ ʜʦʟʫ, ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʠ, ʚʳʟʚʘʥʥʦʡ 

MRSA, ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ, ʠʟʫʯʠʚʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ 

ʢʦʪʦʨʳʭ ʘʥʪʠʙʠʦʪʠʢʠ, ʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘ-

ʱʝʥʠʷ ʨʘʟʚʠʪʠʷ ʀʆʍɺ, ʚʳʟʚʘʥʥʦʡ MRSA, ʩʨʘʚʥʠ-

ʚʘʣʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠʣʠ ʩʨʘʚʥʠʚʘʣʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ 

ʣʝʯʝʥʠʷ. ʉʘʤʳʤʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤʠ ʙʳʣʠ 

ʪʦʣʴʢʦ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʝ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʠʩʧʳ-

ʪʘʥʠʷ (ʈʂʀ). ʈʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ 

ʠʩʧʳʪʘʥʠʝ (ʈʂʀ) ð ʵʪʦ ʪʠʧ ʥʘʫʯʥʦʛʦ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʦʧʨʝ-

ʜʝʣʸʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ 

ʧʨʠ ʧʨʦʚʝʨʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝ-

ʥʠʷ. [4] 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʚʝʩʪʥʦ ʣʠʰʴ ʦʙ ʦʜʥʦʤ 

ʢʣʠʥʠʯʝʩʢʦʤ ʠʩʧʳʪʘʥʠʠ, ʚ ʢʦʪʦʨʦʤ ʩʨʘʚʥʠʣʠ ʨʘʟ-

ʥʫʶ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʪʝʨʘʧʠʶ ʀʆʍɺ, ʚʳʟʚʘʥ-

ʥʳʭ ʄʈɿʉ. ɺ ʵʪʦʤ ʠʩʧʳʪʘʥʠʠ ʫʯʘʩʪʚʦʚʘʣʦ ʚʩʝʛʦ 59 

ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʳ ʚʩʣʝʜ-

ʩʪʚʠʝ ʨʘʟʚʠʪʠʷ ʀʆʍɺ, ʚʳʟʚʘʥʥʳʭ ʄʈɿʉ. ʕʪʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʀʥʩʪʠʪʫʪ ʀʩʩʣʝʜʦʚʘ-

ʥʠʡ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. 

ʊʨʠʜʮʘʪʴ ʫʯʘʩʪʥʠʢʦʚ ʚ ʵʪʦʤ ʢʣʠʥʠʯʝʩʢʦʤ ʠʩʧʳʪʘ-

ʥʠʠ ʧʦʣʫʯʠʣʠ ʘʥʪʠʙʠʦʪʠʢ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʣʠʥʝʟʦ-

ʣʠʜ (ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʥʪʝʪʠʯʝʩʢʦʝ ʘʥʪʠʙʘʢʪʝ-

ʨʠʘʣʴʥʦʝ ʩʨʝʜʩʪʚʦ, ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʢʣʘʩʩʫ ʧʨʦʪʠʚʦ-

ʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ð ʦʢʩʘʟʦʣʠʜʠʥʦʥʦʚ. 

ʉʚʷʟʳʚʘʝʪʩʷ ʩ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʨʠʙʦʩʦʤʘʤʠ, 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʥʠ-

ʮʠʠʨʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ 70S ð ʚʘʞʥʦʛʦ ʢʦʤʧʦ-

ʥʝʥʪʘ ʧʨʦʮʝʩʩʘ ʪʨʘʥʩʣʷʮʠʠ ʧʨʠ ʩʠʥʪʝʟʝ ʙʝʣʢʘ. ɼʘʥ-

ʥʳʡ ʧʨʝʧʘʨʘʪ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

Staphylococcus aureus (ʪʦʣʴʢʦ ʤʝʪʠʮʠʣʣʠʥʯʫʚʩʪʚʠ-

ʪʝʣʴʥʳʝ ʰʪʘʤʤʳ). ʆʩʪʘʣʴʥʳʝ ʧʘʮʠʝʥʪʳ ʧʦʣʫʯʠʣʠ 

ʜʨʫʛʦʡ ʘʥʪʠʙʠʦʪʠʢ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʚʘʥʢʦʤʠʮʠʥ - ʘʥ-

ʪʠʙʠʦʪʠʢ ʛʨʫʧʧʳ ʛʣʠʢʦʧʝʧʪʠʜʦʚ, ʦʢʘʟʳʚʘʶʱʠʡ 

ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ. ɼʘʥʥʳʡ ʘʥʪʠʙʠʦʪʠʢ ʥʘʨʫ-

ʰʘʝʪ ʩʠʥʪʝʟ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ, ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʮʠ-

ʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ ʠ ʩʠʥʪʝʟ ʈʅʂ ʙʘʢʪʝ-

ʨʠʡ, ʘʢʪʠʚʝʥ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢ-

ʪʝʨʠʡ: Staphylococcus spp. ʚʢʣʶʯʘʷ ʰʪʘʤʤʳ, 

ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʧʝʥʠʮʠʣʣʠʥʘʟʫ ʠ ʤʝʪʠʮʠʣʣʠʥ-ʨʝ-

ʟʠʩʪʝʥʪʥʳʝ ʰʪʘʤʤʳ. ʊʠʧʳ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʧʨʦʮʝ-

ʜʫʨ, ʢʦʪʦʨʳʤ ʧʦʜʚʝʨʛʘʣʠʩʴ ʫʯʘʩʪʥʠʢʠ, ʥʝ ʙʳʣʠ 

ʫʢʘʟʘʥʳ, ʦʜʥʘʢʦ ʚ ʩʘʪʴʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʯʪʦ ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʧʘʮʠʝʥʪʦʚ ʦʙʨʘʱʘʣʠʩʴ ʠʟ-ʟʘ ʙʦʣʠ ʚ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ. ʕʨʘʜʠʢʘʮʠʷ ʄʈɿʉ ʧʨʦʠʟʦʰʣʘ ʫ ʙʦʣʴʰʝʛʦ 

ʯʠʩʣʘ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ ʣʠʥʝʟʦʣʠʜ ʚ ʩʨʘʚ-

ʥʝʥʠʠ ʩ ʪʝʤʠ, ʢʪʦ ʧʦʣʫʯʠʣ ʚʘʥʢʦʤʠʮʠʥ. ʇʨʠ ʙʘʢʪʝ-

ʨʠʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʪʜʝʣʷʝʤʦʛʦ ʨʘʥʳ, 

ʚʟʷʪʦʛʦ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ, ʫ 38,2% ʧʘʮʠʝʥʪʦʚ ʚʳ-

ʷʚʠʣʠ ʧʦʣʠʤʠʢʨʦʙʥʫʶ ʬʣʦʨʫ. ʋ 66,7% ʙʦʣʴʥʳʭ 

ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴ-

ʥʘʷ ʬʣʦʨʘ (ʚ ʪʦʤ ʯʠʩʣʝ MRSA ð ʫ 33,3%), ʫ 40,0% 

ð ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʘʷ ʬʣʦʨʘ ʠ ʫ 40,0% ð ʘʥʘʵʨʦʙ-

ʥʘʷ ʬʣʦʨʘ. ɺ ʜʘʥʥʦʤ ʢʣʠʥʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝ 

ʩʦʦʙʱʘʣʦʩʴ ʦ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʵʨʘʜʠʢʘʮʠʠ 

ʄʈɿʉ ʵʪʠʤʠ ʘʥʪʠʙʠʦʪʠʢʘʤʠ. [5] 

 ɓ - ʣʘʢʪʘʤʥʳʝ ʘʥʪʠʙʠʦʪʠʢʠ ʷʚʣʷʶʪʩʷ ʩʫʙ-

ʩʪʨʘʪʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ʠ ʢʦʚʘʣʝʥʪʥʳ ʩʝʨʠʥʘʢʪʠʚ-

ʥʦʤʫ ʮʝʥʪʨʫ ʧʝʥʠʮʠʣʣʠʥʩʚʷʟʳʚʘʶʱʠʭ (ʠʣʠ ʰʫʥ-

ʪʠʨʫʶʱʠʭ) ʙʝʣʢʦʚ (ʇʉɹ), ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʩʪʘʬʠʣʦʢʦʢʢʘ. ʉʚʷʟʴ 

ʧʝʥʠʮʠʣʠʥʩʚʷʟʳʚʘʶʱʠʭ ʙʝʣʢʦʚ ʩ ɓ - ʣʘʢʪʘʤʘʤʠ ʥʝ-

ʦʙʨʘʪʠʤʘ ʠ ʧʨʠʚʦʜʠʪ ʢ ʛʠʙʝʣʠ ʩʪʘʬʠʣʦʢʦʢʢʦʚ. ʉʫ-

ʱʝʩʪʚʫʶʪ 5 ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʇʉɹ, ʠʟ ʢʦʪʦʨʳʭ 

ʇʉɹ2ʘ ʦʙʣʘʜʘʝʪ ʧʦʯʪʠ ʚ ʪʳʩʷʯʫ ʨʘʟ ʤʝʥʴʰʠʤ ʘʬ-

ʬʠʥʠʪʝʪʦʤ ʢ ɓ - ʣʘʢʪʘʤʘʤ ʠ ʧʦʵʪʦʤʫ ʩʧʦʩʦʙʝʥ ʚʳ-

ʜʝʨʞʘʪʴ ʘʪʘʢʫ ʘʥʪʠʙʠʦʪʠʢʘʤ. ʕʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʧʝ-

ʨʝʢʨʝʩʪʥʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʄʈɿʉ ʢʦ ʚʩʝʤ ɓ-ʣʘʢ-

ʪʘʤʥʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ. ʇʉɹ ʢʦʜʠʨʫʶʪʴʩʷ 

ʭʨʦʤʦʩʦʤʥʳʤʠ ʛʝʥʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʛʝʥ mecA, 

ʩʧʦʩʦʙʥʳʡ ʦʪʚʝʯʘʪʴ ʟʘ ʩʠʥʪʝʟ ʇʉɹ-2ʘ. ɼʘʥʥʳʡ ʛʝʥ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʦʣʴʢʦ ʫ ʤʝʪʠʮʠʣʣʠʥʨʝʟʠʩʪʝʥʪʥʳʭ 

ʰʪʘʤʦʚ ʩʪʘʬʠʣʦʢʦʢʢʦʚ, ʭʦʪʷ ʬʝʥʦʪʠʧʠʯʝʩʢʘʷ 

https://ru.wikipedia.org/w/index.php?title=%D0%94%D0%B8%D0%BA%D0%BB%D0%BE%D0%BA%D1%81%D0%B0%D1%86%D0%B8%D0%BB%D0%BB%D0%B8%D0%BD&action=edit&redlink=1
1.%09Larry%20M.%20Bush%20,%20MD,%20FACP,%20Charles%20E.%20Schmidt%20College%20of%20Medicine,%20Florida%20Atlantic%20University.%20Последний%20полный%20пересмотр/исправление%20июнь%202019|%20Последнее%20изменение%20содержания%20июнь%202019.
2.%09%20Clinical%20and%20Laboratory%20Standards%20Institute%20(CLSI).%20Performance%20Standards%20for%20Antimicrobial%20Susceptibility%20Testing;%2012%20Informational%20Supplement.%20CLS%20Document%20M100­S20%20(ISBN%201­56238­716­2).%20—%20USA,%202010.
3.%09Девятов%20В.А.,%20Приб%20А.Н.,%20Козлов%20А.В.%20и%20др.%20Пути%20улучшения%20амбулаторной%20помощи%20больным%20с%20хирургической%20инфекцией.%20Хирургия%202016.
4.%09Gurusamy%20KS,%20Koti%20R,%20Wilson%20P,%20Davidson%20BR%2019%20August%202014.
5.%09Kurinchi%20Selvan%20Gurusamy%201,%20Rahul%20Koti,%20Clare%20D%20Toon,%20Peter%20Wilson,%20Brian%20R%20Davidson.
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ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʘ mecA ʩʠʣʴʥʦ ʚʘʨʠʘʙʝʣʴʥʘʷ ʠ ʟʘʚʠ-

ʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ. [6] 

ʇʝʨʩʧʝʢʪʠʚʥʦʡ ʪʝʨʘʧʠʝʡ ʧʨʠ ʀʆʍɺ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʦʛʦ ʮʝʬʘʣʦʩʧʦʨʠʥʦʚʦʛʦ ʘʥʪʠ-

ʙʠʦʪʠʢʘ V ʧʦʢʦʣʝʥʠʷ ʩ ʘʥʪʠ-MRSA ʘʢʪʠʚʥʦʩʪʴʶ 

ʮʝʬʪʘʨʦʣʠʥʘ ʬʦʩʘʤʠʣʘ. ʕʪʦʪ ʘʥʪʠʙʠʦʪʠʢ ʦʢʘʟʳʚʘʝʪ 

ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʦʙʫʩʣʦʚʣʝʥʦ ʠʥ-

ʛʠʙʠʨʦʚʘʥʠʝʤ ʙʠʦʩʠʥʪʝʟʘ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʙʘʢʪʝ-

ʨʠʡ, ʟʘ ʩʯʝʪ ʩʚʷʟʳʚʘʥʠʷ ʩ ʧʝʥʠʮʠʣʣʠʥʩʚʷʟʳʚʘʶ-

ʱʠʤʠ ʙʝʣʢʘʤʠ (ʇʉɹ). ʎʝʬʪʘʨʦʣʠʥ ʧʨʦʷʚʣʷʝʪ ʙʘʢ-

ʪʝʨʠʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ 

Staphylococcus aureus ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʡ ʘʬʬʠʥʥʦʩʪʠ 

ʢ ʇʉɹ2ʘ. ɸʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʮʝʬʘʪʨʦ-

ʣʠʥʘ, ʪʘʢʞʝ ʢʘʢ ʠ ʜʨʫʛʠʭ ʙʝʪʘ-ʣʘʢʪʘʤʥʳʭ ʘʥʪʠʙʠʦ-

ʪʠʢʦʚ, ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʝʨʠʦʜʦʤ ʚʨʝʤʝʥʠ, ʚ 

ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʮʝʬʘʪʨʦʣʠʥʘ ʦʩʪʘ-

ʝʪʩʷ ʚʳʰʝ ʤʠʥʠʤʘʣʴʥʦʡ ʠʥʛʠʙʠʨʫʶʱʝʡ ʢʦʥʮʫʝʥ-

ʪʨʘʮʠʠ (ʄʀʂ) ʜʣʷ ʠʥʬʠʮʠʨʫʶʱʝʛʦ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʘ (%ʊ > ʄʀʂ). ʆʩʣʦʞʥʝʥʥʳʝ ʠʥʬʝʢʮʠʠ ʢʦʞʠ 

ʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ, ʚʳʟʚʘʥʥʳʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ 

ʰʪʘʤʤʘʤʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ: 

Staphylococcus aureus (ʚʢʣʶʯʘʷ ʤʝʪʠʮʠʣʣʠʥ-ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʳʝ ʠ ʤʝʪʠʮʠʣʣʠʥ-ʨʝʟʠʩʪʝʥʪʥʳʝ 

ʰʪʘʤʤʳ). [7] 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʠʙʠʦʪʠʢʘ ʮʝʬʪʘʨʦʣʠʥʘ ʬʦ-

ʩʘʤʠʣʘ ʧʨʦʚʝʜʝʥʥʳʝ ʢʦʤʧʘʥʠʝʡ AstraZeneca UK 

Limited, United Kingdom 2 Kingdom Street, London 

W2 6BD, United Kingdom, ʧʦʢʘʟʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳ-

ʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʄʈɿʉ. ʎʝʬʪʘ-

ʨʦʣʠʥ ʥʝ ʘʢʪʠʚʝʥ ʚ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʦʚ 

Enterobacteriaceae, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʙʝʪʘ-ʣʘʢʪʘ-

ʤʘʟʳ ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ (ɹʃʈʉ) ʩʝʤʝʡʩʪʚ TEM, 

SHV ʠʣʠ CTX-M, ʩʝʨʠʥʦʚʳʝ ʢʘʨʙʘʧʝʥʝʤʘʟʳ (ʪʘʢʠʝ 

ʢʘʢ KPC), ʤʝʪʘʣʣʦ-ʙʝʪʘʣʘʢʪʘʤʘʟʳ ʢʣʘʩʩʘ ɺ ʠʣʠ 

ʢʣʘʩʩʘ ʉ (ʮʝʬʘʣʦʩʧʦʨʠʥʘʟʳ AmpC). ʅʦ ʵʢʩʧʝʨʠ-

ʤʝʥʪʳ in vitro ʥʝ ʚʳʷʚʠʣʠ ʘʥʪʘʛʦʥʠʟʤʘ ʧʨʠ ʧʨʠʤʝ-

ʥʝʥʠʠ ʮʝʬʪʘʨʦʣʠʥʘ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʘʥʪʠ-

ʤʠʢʨʦʙʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ (ʪʘʢʠʤʠ ʢʘʢ ʘʤʠʢʘʮʠʥ, 

ʘʟʠʪʨʦʤʠʮʠʥ, ʣʝʚʦʬʣʦʢʩʘʮʠʥ, ʣʠʥʝʟʦʣʠʜ, ʤʝʨʦʧʝ-

ʥʝʤ, ʪʠʛʝʮʠʢʣʠʥ ʠ ʚʘʥʢʦʤʠʮʠʥ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʮʝʬʪʘʨʦʣʠʥ ʬʦʩʘʤʠʣ ʙʳʣ ʵʬʬʝʢʪʠʚʝʥ ʫ 

80% ʧʘʮʠʝʥʪʦʚ ʩ ʄʈɿʉ ʠ ɺʈɿʉ, ʪʘʢʞʝ ʠʥʪʝʨʝʩʝʥ 

ʪʦʪ ʬʘʢʪ ʯʪʦ ʧʨʠ ʤʦʥʦʪʝʨʘʧʠʠ ʧʨʦʮʝʥʪ ʚʳʟʜʦʨʘʚʣʝ-

ʥʠʷ 83%, ʥʦ ʧʨʠ ʵʪʦʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʣʝʯʝʥʠʝ 

ʚʩʝʛʦ 76%. ʊʘʢʪʠʢʘ ʦʙʱʝʡ ʪʝʨʘʧʠʠ ʠʥʬʝʢʮʠʡ ʭʠ-

ʨʫʨʛʠʯʝʩʢʠʭ ʨʘʥ ʚʳʟʚʘʥʥʳʭ ʄʈɿʉ, ʧʦʢʘʟʳʚʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ɿʠʥʬʦʨʦ@ , ʚʚʦʜʠʪʴʩʷ ʚʥʫʪ-

ʨʠʚʝʥʥʦ ʚ ʚʠʜʝ ʠʥʬʫʟʠʠ, ʜʦʟʠʨʦʚʢʘ ʩʦʩʪʦʚʣʷʝʪ 600 

ʤʛ, ʢʘʞʜʳʝ 12 ʯʘʩʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 60 ʤʠʥʫʪ, 5-14 

ʜʥʝʡ , ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠ ʪʷʞʝʩʪʠ ʠʥʬʝʢʮʠʠ, ʘ 

ʪʘʢʞʝ ʨʝʘʢʮʠʶ ʧʘʮʠʝʥʪʘ ʥʘ ʪʝʨʘʧʠʶ. [8] [9] 

ɺʳʚʦʜ: ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥ-

ʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʙʦʣʴʥʳʭ ʩ ʠʥʬʝʢʮʠʝʡ ʦʙ-

ʣʘʩʪʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ (ʀʆʍɺ) ʦʪ-

ʩʪʘʝʪʩʷ ʥʘ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʝʱʝ ʥʝ ʜʘʶʪ ʯʝʪʢʫʶ ʫʚʝʨʝʥʥʦʩʪʴ ʚ 

ʧʨʘʚʝʣʴʥʦʡ ʪʝʨʘʧʠʠ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʣʴʟʷ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʦʧʨʝʜʝʣʸʥʥʳʡ ʘʥʪʠʙʠʦʪʠʢ ʜʣʷ ʣʝʯʝ-

ʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʀʆʍɺ, ʚʳʟʚʘʥʥʳʭ MRSA. ɽʩʣʠ 

ʠʩʭʦʜʠʪʴ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʥʳʤʠ ʚ ʅʘʮʠʦ-

ʥʘʣʴʥʦʤ ʀʥʩʪʠʪʫʪʝ ʀʩʩʣʝʜʦʚʘʥʠʡ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ 

ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʣʠʥʝʟʦʣʠʜ, ʙʫʜʝʪ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʝʥ ʯʝʤ ʚʘʥʢʦʤʠʮʠʥ, ʠʟ-ʟʘ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦ-

ʦʪʥʦʰʝʥʠʷ ʵʨʘʜʠʢʘʮʠʠ, ʥʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʣʝʯʝʥʠʷ ʵʪʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʧʦʢʘ ʥʝ ʠʟʚʝʩʪʥʳ, 

ʪʘʢ ʢʘʢ ʧʦʣʥʦʡ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʳ ʧʦʢʘ ʥʝ ʩʫʱʝ-

ʩʪʚʫʝʪ. ʉʩʳʣʘʷʩʴ ʥʘ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʝ ʢʦʥʪʨʦʣʠ-

ʨʫʝʤʳʝ ʠʩʧʳʪʘʥʠʷ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʯʪʦ ʩʝʡʯʘʩ ʝʩʪʴ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʠʥʬʝʢʮʠʡ, ʚʳʟʚʘʥʥʳʭ 

ʄʈɿʉ. ɼʘʥʥʳʡ ʧʨʝʧʘʨʘʪ - ʮʝʬʪʘʨʦʣʠʥ ʬʦʩʘʤʠʣ ï 

ʘʥʪʠʙʠʦʪʠʢ 5 ʧʦʢʦʣʝʥʠʷ ʩ ʘʥʪʠ - ʄʈɿʉ ʘʢʪʠʚʥʦ-

ʩʪʴʶ, ʦʥ ʧʨʦʷʚʣʷʝʪ ʦʙʰʠʨʥʫʶ ʙʘʢʪʝʨʠʮʠʜʥʫʶ ʘʢ-

ʪʠʚʥʦʩʪʴ, ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʡ ʘʬʬʠʥʦʩʪʠ ʢ ʇʉɹ2ʘ. ʀʟ 

ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʟʜʘʚʘʪʴ ʜʦʢʘʟʘʪʝʣʴʥʫʶ ʠ ʨʘʮʠʦʥʘʣʴʥʫʶ ʙʘʟʫ, ʦʩ-

ʥʦʚʳʚʘʷʩʴ ʥʘ ʈʂʀ, ʘ ʪʘʢʞʝ ʠʩʢʣʶʯʘʪʴ ʨʘʟʚʠʪʠʷ ʧʝ-

ʨʝʢʨʝʩʪʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʨʘ-

ʧʠʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ, 

ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʨʘʟʨʘʙʦʪʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝ-

ʪʦʜʳ ʟʘʱʠʪʳ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʰʪʘʤʤʘ ʩʪʘʬʠʣʦʢʦʢʢʘ ʦʩʦʙʝʥʥʦ ʢʘʢ 

ʚʦʟʙʫʜʠʪʝʣʷ ʛʦʩʧʠʪʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ.  
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Abstract 

The article presents and substantiates a unified technological model of providing effective medical care to 

victims with injuries of the pelvic ring and acetabulum at the hospital stage in the region using modern diagnostic 

and therapeutic techniques. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠ ʦʙʦʩʥʦʚʘʥʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʢʘʟʘʥʠʷ ʵʬʬʝʢʪʠʚ-

ʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʦʩʪʨʘʜʘʚʰʠʤ ʩ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ ʠ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ ʥʘ ʛʦʩ-

ʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ ʚ ʨʝʛʠʦʥʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ ʧʨʠʝʤʦʚ.  

 

Keywords: pelvic injuries, medical care. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʚʨʝʞʜʝʥʠʷ ʪʘʟʘ, ʦʢʘʟʘʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

 

ɺ ʧʨʝʜʠʩʣʦʚʠʠ ʢ ʨʫʢʦʚʦʜʩʪʚʫ ʜʣʷ ʚʨʘʯʝʡ ɼ.ʀ. 

ʏʝʨʢʝʩ-ɿʘʜʝ çʃʝʯʝʥʠʝ ʧʦʚʨʝʞʜʝʥʠʡ ʪʘʟʘ ʠ ʠʭ ʧʦ-

ʩʣʝʜʩʪʚʠʡè [1, ʩ. 5] ʘʢʘʜʝʤʠʢ ʈɸʅ ʉ.ʇ. ʄʠʨʦʥʦʚ 

ʦʪʤʝʪʠʣ, ʯʪʦ ʣʝʯʝʥʠʝ ʧʦʚʨʝʞʜʝʥʠʡ ʪʘʟʘ ʠ ʠʭ ʧʦ-

ʩʣʝʜʩʪʚʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʫʶ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ. 

ʆʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʨʦʙʣʝʤʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠ 

ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ɻʝʨʤʘʥʠʠ ʩʦʟʜʘʥʘ çʈʘʙʦʯʘʷ ʛʨʫʧʧʘ 

çʊʘʟèè (Arbeitsgruppe Beccen), ʚ ʢʦʤʧʝʪʝʥʮʠʶ ʢʦ-

ʪʦʨʦʡ ʚʭʦʜʷʪ ʚʦʧʨʦʩʳ ʨʘʟʥʦʘʩʧʝʢʪʥʦʛʦ ʧʦʣʠʜʠʩʮʠ-

ʧʣʠʥʘʨʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʝ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʙʥʦʡ ʪʘʢʪʠʢʠ ʧʨʠ ʧʝʨʝʣʦʤʘʭ 

ʪʘʟʘ [2, ʩ. 15]. 

ɼʠʘʛʥʦʩʪʠʢʘ ʧʝʨʝʣʦʤʦʚ ʪʘʟʘ ʠ ʚʝʨʪʣʫʞʥʦʡ 

ʚʧʘʜʠʥʳ ʷʚʣʷʝʪʩʷ ʥʝʧʨʦʩʪʦʡ ʟʘʜʘʯʝʡ [3, ʩ. 7]. 

ʆʰʠʙʢʠ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩ ʧʦʚʨʝ-

ʞʜʝʥʠʷʤʠ ʪʘʟʘ ʠ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ ʜʘʞʝ ʚ ʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʪʜʝʣʝʥʠʷʭ ʜʦʩʪʠʛʘʶʪ 22 % [4, ʩ. 

2]. ʅʝʧʦʣʥʦʮʝʥʥʦʝ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘ-

ʥʠʝ ʪʘʟʘ ʫ ʧʦʩʪʨʘʜʘʚʰʠʭ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʘʚʠʣʴʥʦ 

ʦʮʝʥʠʪʴ ʪʷʞʝʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʪʨʘʚʤʳ (ʭʘʨʘʢʪʝʨ ʧʦ-

ʚʨʝʞʜʝʥʠʡ ʠ ʩʤʝʱʝʥʠʡ) ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʝʜʝʥʥʦʡ 
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ʨʝʧʦʟʠʮʠʠ [5, ʩ. 4; 6, ʩ. 25; 7, ʩ. 30], ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ 

ʧʨʠʥʷʪʠʝ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʟʘʢʦʥʦʤʝʨʥʦ ʧʨʠʚʦ-

ʜʠʪ ʢ ʚʳʙʦʨʫ ʥʝʘʜʝʢʚʘʪʥʦʡ ʪʘʢʪʠʢʠ ʠ ʚʳʩʦʢʦʤʫ 

ʫʨʦʚʥʶ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʠʩʭʦʜʦʚ ʧʨʠ ʵʪʠʭ 

ʧʦʚʨʝʞʜʝʥʠʷʭ [8, ʩ. 17].  

ʊʷʞʝʣʳʝ ʧʝʨʝʣʦʤʳ ʢʦʩʪʝʡ ʪʘʟʘ ʩʦʧʨʦʚʦʞʜʘ-

ʶʪʩʷ ʨʘʟʚʠʪʠʝʤ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʰʦʢʘ ʩʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʢʨʦʚʦʧʦʪʝʨʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʠʭ ʢ 

çʧʦʪʝʥʮʠʘʣʴʥʦ ʩʤʝʨʪʝʣʴʥʳʤ ʧʦʚʨʝʞʜʝʥʠʷʤè [9, ʩ. 

11]. 

ʇʨʠʯʠʥʦʡ ʩʤʝʨʪʠ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩ ʧʝʨʝʣʦʤʘʤʠ 

ʪʘʟʘ ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ ʷʚʣʷʝʪʩʷ ʤʘʩʩʠʚʥʘʷ ʢʨʦʚʦʧʦ-

ʪʝʨʷ, ʩʫʤʤʘʨʥʦ ʜʦʩʪʠʛʘʶʱʘʷ 2ï3 ʠ ʙʦʣʝʝ ʣʠʪʨʦʚ. 

ɿʘʙʨʶʰʠʥʥʘʷ ʛʝʤʘʪʦʤʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʨʠ ʵʪʦʤ 

ʧʦ ʢʣʝʪʯʘʪʢʝ ʜʦ ʫʨʦʚʥʷ ʧʦʯʝʢ, ʘ ʧʦ ʧʝʨʝʜʥʝʡ ʙʨʶ-

ʰʠʥʥʦʡ ʩʪʝʥʢʝ ʜʦ ʧʫʧʦʯʥʦʛʦ ʢʦʣʴʮʘ. ʆʙʰʠʨʥʘʷ ʟʘ-

ʙʨʶʰʠʥʥʘʷ ʛʝʤʘʪʦʤʘ ʥʝʨʝʜʢʦ ʚʳʟʳʚʘʝʪ ʧʘʨʝʟ ʢʠ-

ʰʝʯʥʠʢʘ ʠ ʟʘʯʘʩʪʫʶ ʧʨʠʚʦʜʠʪ ʢ ʚʳʧʦʣʥʝʥʠʶ 

ʥʘʧʨʘʩʥʦʡ ʣʘʧʘʨʦʪʦʤʠʠ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʧʦʚʨʝʞʜʝʥʠʡ ʪʘ-

ʟʦʚʦʛʦ ʢʦʣʴʮʘ ʠʤʝʝʪ ʤʝʩʪʦ ʘʙʩʦʣʶʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʘʥʘʪʦʤʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʳʭ ʧʝʨʝʣʦʤʦʚ ʢʦʩʪʝʡ 

ʪʘʟʘ, ʢʚʘʣʠʬʠʮʠʨʫʝʤʳʭ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʠʩʪʝʤʝ 

ɸʆ/ASIF ʢʘʢ ʥʝʩʪʘʙʠʣʴʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʪʠʧʘ ɺ ʠ 

ʉ [2, ʩ. 54]. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʧʝʨʝʣʦʤʳ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ 

ʟʘʥʠʤʘʶʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʩʨʝʜʠ ʧʨʠʯʠʥ ʣʝʪʘʣʴʥʦʛʦ 

ʠʩʭʦʜʘ ʧʦʩʣʝ ʧʦʚʨʝʞʜʝʥʠʡ ʛʦʣʦʚʳ ʠ ʛʨʫʜʥʦʡ 

ʢʣʝʪʢʠ [10, ʩ. 61]. 

ɺ ʩʪʨʫʢʪʫʨʝ ʠʥʚʘʣʠʜʥʦʩʪʠ ʩʨʝʜʠ ʪʨʘʚʤ 

ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʦ-

ʚʨʝʞʜʝʥʠʡ ʪʘʟʘ ʩʦʩʪʘʚʣʷʝʪ 14 ï 66,7%, ʘ ʥʝʙʣʘʛʦ-

ʧʨʠʷʪʥʳʝ ʠʩʭʦʜʳ ï 20 ï 74% [13, ʩ. 31; 14, ʩ. 8; 15, 

ʩ. 533].  

ʇʨʠ ʣʝʯʝʥʠʠ ʧʝʨʝʣʦʤʦʚ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ 

ʢʨʘʝʫʛʦʣʴʥʳʤ ʢʘʤʥʝʤ ʦʩʪʘʝʪʩʷ ʚʳʙʦʨ ʤʝʪʦʜʘ, ʩʦʯʝ-

ʪʘʶʱʝʛʦ ʱʘʜʷʱʝʝ ʦʪʥʦʰʝʥʠʝ ʢ ʤʷʛʢʦʪʢʘʥʥʳʤ 

ʩʪʨʫʢʪʫʨʘʤ ʠ ʪʦʯʥʫʶ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʢʦʩʪʥʳʭ ʧʦ-

ʚʨʝʞʜʝʥʠʡ. ʀʤʝʥʥʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦ-

ʧʨʠʷʪʥʦ ʚʣʠʷʝʪ ʥʘ ʦʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ [11, ʩ. 

109; 12, ʩ. 152]. 

ʇʦʚʦʜʦʤ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʠ-

ʣʦʩʴ ʪʦ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʱʝʧʨʠʥʷʪʳʝ ʧʦʣʦʞʝʥʠʷ 

ʦʙ ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʘʭ ʦʢʘʟʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʨʠ ʥʝʩʪʘʙʠʣʴʥʳʭ ʧʦ-

ʚʨʝʞʜʝʥʠʷʭ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ ʠ ʧʝʨʝʣʦʤʘʭ ʚʝʨʪʣʫʞ-

ʥʦʡ ʚʧʘʜʠʥʳ (10-14 ʩʫʪʦʢ), ʤʳ, ʧʨʠ ʘʥʘʣʠʟʝ ʢʣʠʥʠ-

ʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʟʘʯʘʩʪʫʶ 

ʥʝʦʙʦʩʥʦʚʘʥʥʳʤ ʟʘʪʷʛʠʚʘʥʠʝʤ ʩʨʦʢʦʚ ʦʧʝʨʘʪʠʚ-

ʥʦʛʦ ʣʝʯʝʥʠʷ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʩʪʨʘʜʘʚʰʠʭ ʠ ʙʦʣʴʥʳʭ ʩ ʧʝʨʝʣʦʤʘʤʠ ʢʦʩʪʝʡ ʪʘʟʘ ʠ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ, ʥʫʞʜʘʚʰʠʭʩʷ 

ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʩ ʤʦʤʝʥʪʘ ʪʨʘʚʤʳ 

ʆʯʘʛʠ ʧʦʚʨʝʞʜʝʥʠʡ 
ʇʝʨʚʳʝ 10 

ʩʫʪʦʢ 

ɼʦ 2-ʭ 

ʤʝʩ. 

ɹʦʣʝʝ ʜʚʫʭ 

ʤʝʩ. 

ʂʦʣ-

ʚʦ 

ʈʘʟʨʳʚ ʣʦʥʥʦʛʦ ʩʦʯʣʝʥʝʥʠʷ. ʇʝʨʝʣʦʤʳ ʚ ʧʨʝʜʝʣʘʭ 

ʧʝʨʝʜʥʝʛʦ ʧʦʣʫʢʦʣʴʮʘ. 
12 4 2 18 

ɺ ʧʨʝʜʝʣʘʭ ʧʝʨʝʜʥʝʛʦ ʠ ʟʘʜʥʝʛʦ ʧʦʣʫʢʦʣʝʮ. 51 27 17 95 

ʇʝʨʝʣʦʤ ʟʘʜʥʝʛʦ ʢʨʘʷ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ, ʚ ʪ. ʯ. 

ʦʩʢʦʣʴʯʘʪʳʡ. 
59 6 7 72 

ʇʝʨʝʣʦʤ ʟʘʜʥʝʡ ʢʦʣʦʥʥʳ. 14 4 3 21 

ʇʝʨʝʣʦʤ ʧʝʨʝʜʥʝʡ ʢʦʣʦʥʥʳ. 3 0 0 3 

ʇʝʨʝʣʦʤ ʦʙʝʠʭ ʢʦʣʦʥʥ 32 6 4 42 

ɺʩʝʛʦ 171 47 33 251 

 

ʊʨʘʜʠʮʠʦʥʥʦ ʧʦʩʪʨʘʜʘʚʰʠʤ ʩ ʪʷʞʝʣʦʡ ʪʨʘʚ-

ʤʦʡ ʪʘʟʘ ʠ ʧʝʨʝʣʦʤʘʤʠ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ ʚ ʈʝʩ-

ʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ (ʈʊ) ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʚʳʩʦ-

ʢʦʪʝʭʥʦʣʦʛʠʯʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ ʦʢʘʟʳʚʘ-

ʣʘʩʴ ʚ ʂʘʟʘʥʩʢʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ 

ʠʥʩʪʠʪʫʪʝ ʪʨʘʚʤʘʪʦʣʦʛʠʠ ʠ ʦʨʪʦʧʝʜʠʠ. ʅʳʥʝ ʠʥ-

ʩʪʠʪʫʪ ʦʥ ʚʦʰʝʣ ʚ ʩʦʩʪʘʚ ɻɸʋɿ çʈʂɹ ʄɿ ʈʊè ʚ ʚʠʜʝ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʪʨʘʚʤʳ. ʕʪʘ ʧʨʘʢ-

ʪʠʢʘ ʜʦʣʞʥʘ ʩʦʭʨʘʥʷʪʴʩʷ, ʙʦʣʝʝ ʪʦʛʦ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ onlain ʢʦʥʩʫʣʴʪʘʮʠʠ ʩ 

ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʛʦ ʦʪʜʝʣʘ ɻɸʋɿ çʈʂɹ ʄɿ ʈʊè, ʛʜʝ ʧʨʦʜʦʣ-

ʞʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʦʢʘ-

ʟʘʥʠʷ ʧʦʤʦʱʠ ʧʦʩʪʨʘʜʘʚʰʠʤ ʩ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʪʘ-

ʟʦʚʦʛʦ ʢʦʣʴʮʘ ʠ ʧʝʨʝʣʦʤʘʤʠ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝ-

ʥʠʷ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩ ʥʝʩʪʘʙʠʣʴʥʳʤʠ ʧʦʚʨʝʞʜʝʥʠ-

ʷʤʠ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ ʠ ʧʝʨʝʣʦʤʘʤʠ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘ-

ʜʠʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʦʡ ʠʩʭʦ-

ʜʦʚ ʣʝʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʠʩʪʝʤʝ ʕ.ʈ. ʄʘʪʪʠʩʘ 

[16, ʩ. 3] ʧʦʢʘʟʘʣ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʥʝʫʜʦʚʣʝʪʚʦ-

ʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʦʧʝʨʘ-

ʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʥʘ ʦʪʜʘʣʝʥʥʳʭ ʩʨʦʢʘʭ. 

ɺ ʩʣʫʯʘʝ ʧʦʚʨʝʞʜʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʜʥʝʛʦ ʠ 

ʟʘʜʥʝʛʦ ʧʦʣʫʢʦʣʝʮ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʰʝʛʦ ʧʦʜ-

ʭʦʜʘ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʠʩʭʦʜʦʚ ʥʝ ʥʘʙʣʶʜʘ-

ʣʦʩʴ. 

ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʝʣʦʤʘʤʠ 

ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤ ʣʝʯʝʥʠʠ ʚ 

ʩʨʦʢʠ ʜʦ 10 ʩʫʪʦʢ, ʜʦ ʜʚʫʭ ʠ ʙʦʣʝʝ ʜʚʫʭ ʤʝʩʷʮʝʚ ʚ 

ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʡ 1, 3 ʠ 5 ʣʝʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩ. 1. 
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ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʝʣʦʤʘʤʠ 

ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤ ʣʝʯʝʥʠʠ ʚ ʩʨʦʢʠ ʜʦ 10 ʩʫʪʦʢ (ʘ), ʜʦ ʜʚʫʭ (ʙ) ʠ ʙʦʣʝʝ ʜʚʫʭ ʤʝʩʷʮʝʚ 

(ʚ), ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʝʯʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠ-

ʩʪʝʤʳ (ʘʣʛʦʨʠʪʤʘ) ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʧʦʩʪʨʘʜʘʚʰʠʤ ʩ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ ʠ 

ʧʝʨʝʣʦʤʘʤʠ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ ʥʘ ʛʦʩʧʠʪʘʣʴʥʦʤ 

ʵʪʘʧʝ ʚ ʃʇʋ ʨʝʛʠʦʥʘ (ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ) ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠ 

ʪʝʤ, ʯʪʦ ʜʠʘʛʥʦʩʪʠʢʦʡ ʠ ʣʝʯʝʥʠʝʤ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩ 

ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʪʘʟʘ ʚ ʪʨʘʚʤʦʮʝʥʪʨʘʭ III  ʫʨʦʚʥʷ ʠ 

ʎʈɹ ʪʦʛʦ ʞʝ ʫʨʦʚʥʷ ʘʢʢʨʝʜʠʪʘʮʠʠ (ʚ ʜʘʣʴʥʝʡʰʝʤ - 

ʪʨʘʚʤʦʮʝʥʪʨʳ III  ʫʨʦʚʥʷ) ʟʘʥʠʤʘʶʪʩʷ ʠ ʭʠʨʫʨʛʠ ʦʙ-

ʱʝʛʦ ʧʨʦʬʠʣʷ, ʥʝ ʚʣʘʜʝʶʱʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʟʥʘ-

ʥʠʷʤʠ ʠ ʥʘʚʳʢʘʤʠ. 

ʇʦʰʘʛʦʚʘʷ ʛʦʩʧʠʪʘʣʠʟʘʮʠʷ ʧʨʠ ʦʢʘʟʘʥʠʠ ʧʦ-

ʤʦʱʠ ʧʦʩʪʨʘʜʘʚʰʠʤ ʩ ʥʝʩʪʘʙʠʣʴʥʳʤʠ ʧʦʚʨʝʞʜʝ-

ʥʠʷʤʠ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ ʠ ʧʝʨʝʣʦʤʘʤʠ ʚʝʨʪʣʫʞʥʦʡ 

ʚʧʘʜʠʥʳ: ʜʦʛʦʩʧʠʪʘʣʴʥʳʡ ʵʪʘʧ ï ʪʨʘʚʤʦʮʝʥʪʨ III  

ʫʨʦʚʥʷ - ʪʨʘʚʤʦʮʝʥʪʨ II  ʫʨʦʚʥʷ - ʪʨʘʚʤʦʮʝʥʪʨ I 

ʫʨʦʚʥʷ ʥʝʦʙʦʩʥʦʚʘʥʥʘ ʠ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʟʦʥʳ ʥʝ-

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʥʘ ʵʪʘʧʝ - ʪʨʘʚʤʦʮʝʥʪʨ III  

ʫʨʦʚʥʷ, ʘ ʪʘʢʞʝ ʥʘ ʵʪʘʧʝ ʪʨʘʚʤʦʮʝʥʪʨ II  ʫʨʦʚʥʷ. 

ʀʤʝʥʥʦ ʥʘ ʵʪʠʭ ʵʪʘʧʘʭ ʚʳʩʦʢ ʧʨʦʮʝʥʪ ʦʰʠʙʦʢ ʜʠʘ-

ʛʥʦʩʪʠʢʠ, ʚʣʝʢʫʱʠʭ ʟʘ ʩʦʙʦʡ ʪʘʢʪʠʯʝʩʢʠʝ ʧʦʛʨʝʰ-

ʥʦʩʪʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʨʘʟʣʠʯʥʳʝ ʦʩʣʦʞʥʝʥʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʫʥʠʬʠʮʠʨʦʚʘʥ-

ʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʢʘʟʘʥʠʷ ʵʬʬʝʢʪʠʚ-

ʥʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʦʩʪʨʘʜʘʚʰʠʤ ʩ ʧʦʚʨʝʞʜʝ-

ʥʠʷʤʠ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ ʠ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ ʚ ʨʝ-

ʛʠʦʥʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝ-

ʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ ʧʨʠʝʤʦʚ.  

ʃʝʯʝʥʠʝ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩ ʧʝʨʝʣʦʤʘʤʠ ʢʦ-

ʩʪʝʡ ʪʘʟʘ ʥʘ ʵʪʘʧʝ çʊʨʘʚʤʦʮʝʥʪʨ III  ʫʨʦʚʥʷè 

ʇʨʠ ʩʪʘʙʠʣʴʥʳʭ ʧʝʨʝʣʦʤʘʭ ʪʘʟʘ ɸ-1, ɸ-2, ɸ-3 

ʙʝʟ ʠʣʠ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ ʧʦʢʘʟʘʥ ʧʦ-

ʩʪʝʣʴʥʳʡ ʨʝʞʠʤ (ʧʦʣʦʞʝʥʠʝ ɺʦʣʢʦʚʠʯʘ-ɼʴʷʢʦ-

ʥʦʚʘ). ɼʣʷ ʩʥʷʪʠʷ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʧʨʠ ʩʪʘʙʠʣʴ-

ʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʝ ʧʦʢʘʟʘʥʘ ʚʥʫʪʨʠʪʘʟʦʚʘʷ ʥʦʚʦʢʘ-

ʠʥʦʚʘʷ ʙʣʦʢʘʜʘ ʧʦ ʐʢʦʣʴʥʠʢʦʚʫ-ʉʝʣʠʚʘʥʦʚʫ-

ʎʦʜʳʢʩʫ. 

ʇʨʠ ʧʝʨʝʣʦʤʘʭ ʪʘʟʘ ɸ-1, ɸ-2, ɸ-3 ʩʦ ʟʥʘʯʠʪʝʣʴ-

ʥʳʤ ʩʤʝʱʝʥʠʝʤ ʧʨʠ ʩʪʘʙʠʣʴʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʝ ʧʦ-

ʢʘʟʘʥ ʧʝʨʝʚʦʜ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʚ ʙʣʠʞʘʡʰʠʝ ʪʨʘʚʤʦ-

ʮʝʥʪʨʳ II  ʠʣʠ I ʫʨʦʚʥʷ ʩʧʝʮʠʘʣʴʥʳʤ ʘʚʪʦʪʨʘʥʩʧʦʨ-

ʪʦʤ. 

ʇʨʠ ʫʩʣʦʚʥʦ ʩʪʘʙʠʣʴʥʳʭ ï ɺ-1 I, ɺ-2 I ʠ ʥʝʩʪʘ-

ʙʠʣʴʥʳʭ ʧʦʚʨʝʞʜʝʥʠʷʭ, ʠ ʧʝʨʝʣʦʤʘʭ ʪʘʟʦʚʦʛʦ 

ʢʦʣʴʮʘ ï ɺ-1 II, ɺ-1 III  (ʥʘʨʫʞʥʦ ʨʦʪʘʮʠʦʥʥʳʭ), ɺ-

2 II, ɺ-2 III  (ʚʥʫʪʨʝʥʥʝ ʨʦʪʘʮʠʦʥʥʳʭ), ɺ 3 I, ɺ 3 II 

(ʙʠʣʘʪʝʨʘʣʴʥʦ ʨʦʪʘʮʠʦʥʥʳʭ) ʧʨʠ ʫʩʪʦʡʯʠʚʳʭ ʧʦʢʘ-

ʟʘʪʝʣʷʭ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠʣʠ ʩ ʠʭ ʧʦʜʜʝʨʞ-

ʢʦʡ ʧʦʢʘʟʘʥ ʧʝʨʝʚʦʜ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʜʣʷ ʦʧʝʨʘʪʠʚ-

ʥʦʛʦ ʣʝʯʝʥʠʷ ʚ ʙʣʠʞʘʡʰʠʝ ʪʨʘʚʤʦʮʝʥʪʨʳ II  ʠʣʠ I 

ʫʨʦʚʥʷ ʩʧʝʮʠʘʣʴʥʳʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ï ʨʝʘʥʠʤʦ-

ʙʠʣʝʤ. 

ʇʨʠ ʥʝʩʪʘʙʠʣʴʥʳʭ ʧʦʚʨʝʞʜʝʥʠʷʭ ʠ ʧʝʨʝʣʦʤʘʭ 

ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ ɺ3- III, ʉ-1 II, ʉ-1 III  (ʚʝʨʪʠʢʘʣʴ-

ʥʳʭ), ʉ-2 I, ʉ-2 II, ʉ-2 III  (ʙʠʣʘʪʝʨʘʣʴʥʦ ʢʦʤʙʠʥʠ-

ʨʦʚʘʥʥʳʭ), ʉ-3 I, ʉ-3 II, ʉ-3 III  (ʙʠʣʘʪʝʨʘʣʴʥʦ ʚʝʨ-

ʪʠʢʘʣʴʥʳʭ) ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʠ-

ʨʦʚʢʠ ʚ ʪʨʘʚʤʦʮʝʥʪʨ I ʫʨʦʚʥʷ ʧʦʢʘʟʘʥ ʨʘʥʥʠʡ 

ʦʩʪʝʦʩʠʥʪʝʟ ʪʘʟʘ ʘʧʧʘʨʘʪʦʤ ʚʥʝʰʥʝʡ ʬʠʢʩʘʮʠʠ 

(ɸɺʌ). ʇʨʦʠʟʚʦʜʠʪʩʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʪʘʟʦʚʦʛʦ 

ʢʦʣʴʮʘ ʙʝʟ ʫʯʝʪʘ ʩʤʝʱʝʥʠʡ. ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʧʦ-

ʩʪʨʘʜʘʚʰʝʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʝʘʥʠʤʦʙʠʣʝʤ ʩ ʧʦʜ-

ʜʝʨʞʢʦʡ ʧʦʢʘʟʘʪʝʣʝʡ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʃʝʯʝʥʠʝ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩ ʧʝʨʝʣʦʤʘʤʠ ʢʦ-

ʩʪʝʡ ʪʘʟʘ ʥʘ ʵʪʘʧʝ çʊʨʘʚʤʦʮʝʥʪʨ II  ʫʨʦʚʥʷè 

ʇʨʠ ʩʪʘʙʠʣʴʥʳʭ ʧʝʨʝʣʦʤʘʭ ʪʘʟʘ ɸ-1, ɸ-2, ɸ-3 

ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʪʢʨʳ-

ʪʳʡ ʤʝʪʘʣʣʦʦʩʪʝʦʩʠʥʪʝʟ ʬʨʘʛʤʝʥʪʘ ʩʧʠʮʘʤʠ ʠʣʠ 

ʚʠʥʪʘʤʠ. 

ʇʨʠ ʥʝʩʪʘʙʠʣʴʥʳʭ ʧʝʨʝʣʦʤʘʭ ɺ-1 II, ɺ-1 III, ɺ-

2 II, ɺ-2 III, ɺ 3 I, ɺ 3 II  ʠ ʉ-1 I ʨʘʮʠʦʥʘʣʝʥ ʦʩʪʝʦ-

ʩʠʥʪʝʟ ʘʧʧʘʨʘʪʦʤ ʚʥʝʰʥʝʡ ʬʠʢʩʘʮʠʠ ʩ ʫʯʝʪʦʤ ʦʙ-

ʱʝʡ ʢʦʥʮʝʧʮʠʠ ʦʩʪʝʦʩʠʥʪʝʟʘ ʪʘʟʘ ɸɺʌ [17, ʩ. 62].  

ʂʦʥʮʝʧʮʠʷ ʦʩʪʝʦʩʠʥʪʝʟʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ:  

- ʚʥʫʪʨʠʢʦʩʪʥʳʝ ʩʪʝʨʞʥʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ 

ʧʦʜʚʟʜʦʰʥʳʝ ʢʦʩʪʠ ʯʝʨʝʟ ʠʭ ʛʨʝʙʝʥʴ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʚʥʝ ʤʳʰʝʯʥʳʭ ʟʦʥ, ʜʦʣʞʥʳ ʙʳʪʴ ʦʨʠʝʥʪʠ-

ʨʦʚʘʥʳ ʚʦʢʨʫʛ ʦʩʠ ʥʠʟʢʦʘʤʧʣʠʪʫʜʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ 

ʢʨʝʩʪʮʦʚʦ-ʧʦʜʚʟʜʦʰʥʳʭ ʩʦʯʣʝʥʝʥʠʷʭ (ʂʇʉ) (ʥʠʞ-

ʥʠʝ ʦʪʜʝʣʳ S-2 ʧʦʟʚʦʥʢʘ), ʢʦʪʦʨʘʷ ʣʦʢʘʣʠʟʦʚʘʥʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʮʝʥʪʨʝ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʮʝʧʠ ʆɼʉ;  

- ʧʦʜʜʝʨʞʘʥʠʝ ʧʦʷʩʥʠʯʥʦʛʦ ʣʦʨʜʦʟʘ ʥʘ ʦʧʝʨʘ-

ʮʠʦʥʥʦʤ ʩʪʦʣʝ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ ʚ 

ʫʩʣʦʚʠʷʭ ʢʦʥʪʨʥʫʪʘʮʠʠ ʢʨʝʩʪʮʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʪʘʟʦ-

ʚʦʝ ʢʦʣʴʮʦ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦ (ʅʫʪʘʮʠʷ ʢʨʝʩʪʮʘ 

- ʜʚʠʞʝʥʠʝ ʢʨʝʩʪʮʘ ʚ ʢʨʝʩʪʮʦʚʦ-ʧʦʜʚʟʜʦʰʥʳʭ ʩʦ-

ʯʣʝʥʝʥʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʜʚʟʜʦʰʥʳʭ ʢʦʩʪʝʡ, 
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ʘʥʘʣʦʛʠʯʥʦʝ ʢʠʚʘʥʠʶ ʛʦʣʦʚʳ (ʦʪ ʣʘʪ. nutare ï ʢʠ-

ʚʘʪʴ), ʧʨʠ ʵʪʦʤ ʤʳʩ ʝʛʦ ʩʤʝʱʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʤʘʣʦʛʦ ʪʘʟʘ, ʢʦʧʯʠʢ ï ʢʟʘʜʠ. ʂʦʥʪʨʥʫʪʘʮʠʷ 

ʢʨʝʩʪʮʘ: ʂʦʥʪʨʥʘʢʣʦʥ); 

- ʧʦ ʜʦʩʪʠʞʝʥʠʠ ʨʝʧʦʟʠʮʠʠ ɸɺʌ ʜʦʣʞʝʥ ʦʙʝʩ-

ʧʝʯʠʚʘʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʢʦʤʧʨʝʩʩʠʶ (ʝʩʣʠ ʧʦʚʨʝ-

ʞʜʝʥʳ ʩʦʯʣʝʥʝʥʠʷ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʚ ʧʝʨʝʜʥʠʭ ʠ ʟʘʜʥʠʭ ʦʪʜʝʣʘʭ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ; 

- ʚʦʩʩʪʘʥʦʚʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʩʠʤʬʠʟ - ʂʇʉ ɸɺʌ 

ʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʦʩʪʝʦʩʠʥʪʝʟʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʘʟʫ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʯʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦ-

ʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ, ʧʨʠ ʵʪʦʤ ɸɺʌ ʥʘ ʧʝ-

ʨʠʦʜ ʣʝʯʝʥʠʷ ʚʦʩʧʦʣʥʷʝʪ ʫʪʝʨʷʥʥʳʝ ʯʘʩʪʠʯʥʦ ʠʣʠ 

ʧʦʣʥʦʩʪʴʶ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫ-

ʞʝʩʪʢʠʭ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʪʘʟʘ ï ʩʚʷʟʦʢ. 

ʆʩʪʝʦʩʠʥʪʝʟ ɸɺʌ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠ ʢʘʢ ʦʢʦʥ-

ʯʘʪʝʣʴʥʳʡ ʠ ʢʘʢ ʵʪʘʧ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʚ 

ʨʘʤʢʘʭ damage control orthopedics (DCO) [18, ʩ. 42]. 

ʇʨʠ ʥʘʣʠʯʠʠ ʧʦʢʘʟʘʥʠʡ ʢ ʣʘʧʘʨʦʪʦʤʠʠ ʦʧʝʨʘ-

ʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʥʘʣʦʞʝʥʠʝʤ 

ɸɺʌ ʜʣʷ ʦʜʥʦʤʦʤʝʥʪʥʦʛʦ ʠʣʠ ʵʪʘʧʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ 

ʩʤʝʱʝʥʠʡ, ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ, ʧʨʦʬʠ-

ʣʘʢʪʠʢʠ ʧʨʦʜʦʣʞʝʥʠʷ ʟʘʙʨʶʰʠʥʥʦʡ ʢʨʦʚʦʧʦʪʝʨʠ ʠ 

ʙʦʨʴʙʳ ʩ ʰʦʢʦʤ. 

ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʤʝʱʝʥʠʷʭ ʪʘʟʦʚʳʭ ʢʦʩʪʝʡ, 

ʦʪʩʫʪʩʪʚʠʠ ʦʧʳʪʘ ʚ ʃʇʋ ʨʝʧʦʟʠʮʠʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ, ʧʨʠ ʥʝʩʪʘʙʠʣʴʥʳʭ ʧʦʚʨʝʞʜʝʥʠʷʭ 

ʉ-2, ʉ-3 I, ʉ-3 II, ʉ-3 III  ʩʪʦʠʪ ʦʛʨʘʥʠʯʠʪʴʩʷ ʥʘʣʦ-

ʞʝʥʠʝʤ ɸɺʌ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ ʠ 

ʩʦʟʜʘʥʠʝʤ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʥʥʝʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʚ ʪʨʘʚʤʦʮʝʥʪʨ 1 ʫʨʦʚʥʷ. 

ʃʝʯʝʥʠʝ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩ ʧʝʨʝʣʦʤʘʤʠ ʢʦ-

ʩʪʝʡ ʪʘʟʘ ʥʘ ʵʪʘʧʝ çʊʨʘʚʤʦʮʝʥʪʨ I ʫʨʦʚʥʷè 

ʇʨʠ ʩʪʘʙʠʣʴʥʳʭ ʧʝʨʝʣʦʤʘʭ ʪʘʟʘ ɸ-1, ɸ-2, ɸ-3 

ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʦʪʢʨʳʪʳʡ ʤʝʪʘʣʣʦʦʩʪʝʦʩʠʥʪʝʟ ʬʨʘʛʤʝʥʪʘ ʩʧʠʮʘʤʠ 

ʠʣʠ ʚʠʥʪʘʤʠ. 

ʃʝʯʝʥʠʝ ʨʦʪʘʮʠʦʥʥʦ-ʥʝʩʪʘʙʠʣʴʥʳʭ ʧʝʨʝʣʦ-

ʤʦʚ ʠ ʧʦʚʨʝʞʜʝʥʠʡ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ ʩ ʣʘʪʝʨʘʣʴ-

ʥʳʤ ʠ ʢʦʥʪʨʣʘʪʝʨʘʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ ʥʘ ʵʪʘʧʝ 

çʊʨʘʚʤʦʮʝʥʪʨ I ʫʨʦʚʥʷè 

ʇʨʠ ʦʢʘʟʘʥʠʠ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʧʦʩʪʨʘ-

ʜʘʚʰʠʤ ʩ ʨʦʪʘʮʠʦʥʥʦ-ʥʝʩʪʘʙʠʣʴʥʳʤʠ ʧʦʚʨʝʞʜʝʥʠ-

ʷʤʠ ʠ ʧʝʨʝʣʦʤʘʤʠ ʩ ʣʘʪʝʨʘʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ 

(ʪʘʢʞʝ ʢʘʢ ʧʨʠ ʢʦʥʪʨʣʘʪʝʨʘʣʴʥʦʤ ʠ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʩʤʝʱʝʥʠʠ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɸɺʌ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʤ ʦʙʱʝʡ ʢʦʥʮʝʧʮʠʠ ʦʩʪʝʦʩʠʥʪʝʟʘ ʪʘʟʘ, ʨʝʧʦʟʠ-

ʮʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʦʩʩʦʟʜʘʥʠʝ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʚʟʘ-

ʠʤʦʦʪʥʦʰʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʩʠʤʬʠʟ ï ʂʇʉ.  

ɿʘʢʨʳʪʦ, ʚ ɸɺʌ, ʩʦʧʦʩʪʘʚʠʪʴ ʘʥʘʪʦʤʠʯʥʦ ʣʦʥ-

ʥʦʝ ʩʦʯʣʝʥʝʥʠʝ ʧʨʠ ʚʳʨʘʞʝʥʥʦʡ ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʚ 

ʟʘʜʥʠʭ ʦʪʜʝʣʘʭ ʪʘʟʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦ ʟʥʘʯʠ-

ʪʝʣʴʥʳʤ ʣʘʪʝʨʘʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ ʪʘʟʦʚʦʡ ʢʦʩʪʠ - 

ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ. ʆʩʦʙʝʥʥʦ, ʢʦʛʜʘ ʧʨʦʠʟʦʰʣʠ ʠ 

ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʧʝʨʝʜʥʝʛʦ ʧʦʣʫ-

ʢʦʣʴʮʘ (ʨʠʩ. 2). 

 
ʈʠʩ. 2. ʆʙʟʦʨʥʘʷ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘ ʪʘʟʘ ʙ-ʛʦ ʍ., 45 ʣʝʪ. ʅʘ ʨʝʥʪʛʝʥʦʛʨʘʤʤʝ: ʧʦʚʨʝʞʜʝʥʠʝ ʩʠʤʬʠʟʘ, 

ʦʙʦʠʭ ʂʇʉ, ʧʝʨʝʣʦʤ ʣʝʚʦʡ ʩʝʜʘʣʠʱʥʦʡ ʢʦʩʪʠ, ʣʘʪʝʨʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʣʝʚʦʡ ʪʘʟʦʚʦʡ ʢʦʩʪʠ.  

 

ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ɸɺʌ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʡ ʢʦʥʮʝʧʮʠʝʡ ʦʩʪʝʦʩʠʥʪʝʟʘ ʜʣʷ ʣʝ-

ʯʝʥʠʷ ʧʝʨʝʣʦʤʦʚ ʢʦʩʪʝʡ ʪʘʟʘ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʚʧʨʘʚ-

ʣʝʥʠʝ ʂʇʉ ʧʨʠ ʨʝʧʦʟʠʮʠʠ ʪʘʟʦʚʳʭ ʢʦʩʪʝʡ. ʇʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʧʨʘʚʣʝʥʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ: ʟʘ 

ʩʝʢʪʦʨ ʦʧʦʨʳ ʩʣʝʚʘ, ʩʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʦ ʦʩʠ ʣʦʥ-

ʥʦʡ ʢʦʩʪʠ, ʫʩʪʨʘʥʷʝʪʩʷ ʩʤʝʱʝʥʠʝ ʣʝʚʦʡ ʪʘʟʦʚʦʡ ʢʦ-

ʩʪʠ ʢʟʘʜʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʢʦʥʚʝʨʛʠʨʫʶʱʠʤ ʢʟʘʜʠ 

ʭʘʨʘʢʪʝʨʦʤ ʩʦʯʣʝʥʷʶʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʂʇʉ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ çʨʦʪʠʨʫʝʪʩʷè ʢʥʫʪʨʠ ʪʘʟʦʚʘʷ 

ʢʦʩʪʴ ʠ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩʦʯʣʝʥʷʶʱʠʝʩʷ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʩʠʤʬʠʟʘ ʧʫʪʝʤ ʩʙʣʠʞʝʥʠʷ ʩʝʢʪʦʨʦʚ ʦʧʦʨ, ʧʨʠ-

ʯʝʤ ʦʧʦʨʘ ʩʣʝʚʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʚʝʨʛʠʨʫʶʱʠʤ 

ʭʘʨʘʢʪʝʨʦʤ ʩʦʯʣʝʥʷʶʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʂʇʉ 

ʩʥʘʨʫʞʠ - ʚʥʫʪʨʴ ʧʨʠʚʦʜʠʪʩʷ ʚ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʝ ʢ 

ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʪʫʣʦʚʠʱʘ ʧʦʣʦʞʝʥʠʝ. ʈʝʥʪʛʝʥʦʚ-

ʩʢʠʡ ʢʦʥʪʨʦʣʴ ʧʦʩʣʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ɸɺʌ. ʆʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʥʘʜʣʦʙʢʦʚʳʡ ʜʦʩʪʫʧ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 

6-7 ʩʤ. ʆʢʦʥʯʘʪʝʣʴʥʘʷ ʨʝʧʦʟʠʮʠʷ ʩʠʤʬʠʟʘ ʧʦʜ ʚʠ-

ʟʫʘʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ. ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚʪʦʨʠʯ-

ʥʦʛʦ ʩʤʝʱʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʧʝʨʝʜʥʝʛʦ ʧʦʣʫʢʦʣʴʮʘ 

ʧʨʠ ʢʦʤʧʨʝʩʩʠʠ ʚ ʣʦʥʥʦʤ ʩʦʯʣʝʥʝʥʠʠ ʧʨʦʚʦʜʷʪʩʷ 

1-2 ʩʧʠʮʳ ʚ ʣʦʥʥʳʝ ʢʦʩʪʠ ʧʦʜ ʦʩʥʦʚʘʥʠʝʤ ʣʦʥʥʳʭ 

ʙʫʛʦʨʢʦʚ ʩ ʬʠʢʩʘʮʠʝʡ ʩʚʦʙʦʜʥʳʭ ʠʭ ʢʦʥʮʦʚ ʢ ɸɺʌ 

(ʨʠʩ. 3 ʘ). ʕʪʠʤ ʩʦʙʣʶʜʘʝʪʩʷ ʮʝʥʪʨʘʮʠʷ ʩʞʠʤʘʶ-
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ʱʠʭ ʫʩʠʣʠʡ ʚ ʩʠʤʬʠʟʝ, ʢʦʪʦʨʘʷ ʚ ʥʦʨʤʝ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪʩʷ ʩʚʷʟʢʘʤʠ ʣʦʥʥʦʛʦ ʩʦʯʣʝʥʝʥʠʷ ʠ ʝʛʦ ʤʝʞʣʦʙ-

ʢʦʚʦʡ ʧʣʘʩʪʠʥʦʡ. ʉʪʘʙʠʣʠʟʘʮʠʷ ʣʦʥʥʦʛʦ ʩʦʯʣʝʥʝ-

ʥʠʷ ʩʧʠʮʝʡ ʠʣʠ ʩʧʠʮʘʤʠ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʚʳʙʦʨʘ. 

ʕʪʦʪ ʤʝʪʦʜ ʤʝʥʝʝ ʪʨʘʚʤʘʪʠʯʝʥ ʠ ʟʘʪʨʘʪʝʥ, ʪʨʝʙʫʝʪ 

ʤʘʣʦ ʚʨʝʤʝʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʝʦʩʠʥʪʝʟʦʤ ʧʣʘ-

ʩʪʠʥʦʡ. ʊʘʢʞʝ ʥʝ ʪʨʝʙʫʝʪ ʧʦʚʪʦʨʥʳʭ ʦʧʝʨʘʪʠʚʥʳʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ ʜʣʷ ʫʜʘʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ.  

  
ʘ ʙ 

ʈʠʩ. 3. ʆʙʟʦʨʥʘʷ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘ ʪʘʟʘ ʙ-ʛʦ ʍ., 45 ʣʝʪ: ɸ - ʧʦʩʣʝ ʨʝʧʦʟʠʮʠʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʘʟʦʚʦʛʦ 

ʢʦʣʴʮʘ, ɹ - ʯʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʜʝʤʦʥʪʘʞʘ ɸɺʌ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʯʴ ʚʝʜʝʪʩʷ ʥʝ ʦ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ çʮʝʣʦʩʪʥʦʩʪʠè ʟʘʜʥʠʭ, ʟʘ-

ʪʝʤ ʧʝʨʝʜʥʠʭ ʦʪʜʝʣʦʚ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ, ʘ ʦ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʠ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ ʚ ʮʝʣʦʤ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʨʝʧʦʟʠʮʠʠ ʚ ʣʦʥʥʦʤ ʩʦʯʣʝʥʝʥʠʠ, 

ʢʘʢ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʝʧʦʟʠʮʠʝʡ ʠ 

ʚ ʟʘʜʥʠʭ ʦʪʜʝʣʘʭ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ. 

ʉʪʘʙʠʣʠʟʘʮʠʷ ʘʧʧʘʨʘʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʬʦʥʝ 

ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʢʦʤʧʨʝʩʩʠʨʫʶʱʠʭ ʫʩʠʣʠʡ ʚ ʂʇʉ 

ʠ ʩʠʤʬʠʟʝ (ʨʠʩ. 4, 5). ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥ-

ʥʦʛʦ ɸɺʌ ʧʨʠ ʝʛʦ ʤʦʥʪʘʞʝ ʚ ʚʠʜʝ ʧʝʨʝʜʥʝʡ ʨʘʤʳ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʤʫ ʩʚʦʡʩʪʚʘ ʮʠʨʢʫ-

ʣʷʨʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

 
ʈʠʩ. 4. ɸɺʌ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ. ɺʠʜ ʩʧʝʨʝʜʠ. 
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ʈʠʩ. 5. ɸɺʌ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ. ɺʠʜ ʩʟʘʜʠ. 

 

ʇʨʠ ʤʦʥʪʘʞʝ ɸɺʌ ʫʯʠʪʳʚʘʝʪʩʷ ʭʘʨʘʢʪʝʨ ʩʤʝ-

ʱʝʥʠʡ ʪʘʟʦʚʳʭ ʢʦʩʪʝʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʣʘʪʝ-

ʨʘʣʴʥʦʤ ʩʤʝʱʝʥʠʠ ʩʝʢʪʦʨ ʦʧʦʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʩʪʦʨʦʥʳ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʧʦ ʦʩʠ ʣʦʥʥʦʡ ʢʦʩʪʠ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʛʨʦʤʦʟʜʢʦʩʪʠ ɸɺʌ ʧʨʠ ʝʛʦ ʩʪʘ-

ʙʠʣʠʟʘʮʠʠ. 

ʆʢʘʟʘʥʠʝ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʧʦʩʪʨʘʜʘʚ-

ʰʠʤ ʩ ʨʦʪʘʮʠʦʥʥʦ-ʥʝʩʪʘʙʠʣʴʥʳʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ 

ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ ʩ ʢʦʥʪʨʣʘʪʝʨʘʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ 

ʪʘʟʦʚʦʡ ʢʦʩʪʠ (ʨʠʩ. 6) ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ɺ 

ʦʧʠʩʳʚʘʝʤʦʤ ʩʣʫʯʘʝ ʧʝʨʝʣʦʤʳ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ 

ʧʨʦʠʟʦʰʣʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʥʝʰʥʝʛʦ ʘʛʝʥʪʘ ʚ ʧʦ-

ʣʦʞʝʥʠʠ ʢʨʝʩʪʮʘ ï ʢʦʥʪʨʥʫʪʘʮʠʠ. ʇʨʦʠʟʚʦʜʠʪʩʷ 

ʤʦʥʪʘʞ ʦʧʦʨʳ ɸɺʌ (ʨʠʩ. 7) ʥʘ ʧʦʜʚʟʜʦʰʥʳʭ ʢʦ-

ʩʪʷʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʡ ʢʦʥʮʝʧʮʠʝʡ ʘʧʧʘʨʘʪʘ. 

ʇʨʠʯʝʤ ʩʝʢʪʦʨ ʦʧʦʨʳ ʥʘ ʩʤʝʱʝʥʥʦʡ ʪʘʟʦʚʦʡ ʢʦʩʪʠ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʠ-

ʩʪʘʣʴʥʦʡ ʪʨʝʪʠ ʛʨʝʙʥʷ ʧʦʜʚʟʜʦʰʥʦʡ ʢʦʩʪʠ. ʈʝʧʦʟʠ-

ʮʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʫʯʝʪʦʤ ʩʤʝʱʝʥʠʡ, ʪ.ʝ. ʧʨʦʠʟʚʦ-

ʜʠʪʩʷ çʜʝʨʦʪʘʮʠʷè ʪʘʟʦʚʦʡ ʢʦʩʪʠ ʩ ʨʘʟʚʝʜʝʥʠʝʤ 

ʣʦʙʢʦʚʳʭ ʜʫʛ. ɸɺʌ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ. 

  
ʈʠʩ. 6. ʈʂʊ ʪʘʟʘ ʙ-ʦʡ ɿ., 34 ʣʝʪ. ɼʠʘʛʥʦʟ çɿʘʢʨʳʪʳʡ ʨʦʪʘʮʠʦʥʥʦ-ʥʝʩʪʘʙʠʣʴʥʳʡ ʧʝʨʝʣʦʤ ʢʦʩʪʝʡ ʪʘʟʘ ʩ 

ʢʦʥʪʨʣʘʪʝʨʘʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ (ʢʨʘʝʚʦʡ ʧʝʨʝʣʦʤ ʢʨʝʩʪʮʘ ʩʣʝʚʘ ʥʘ ʫʨʦʚʥʝ S-1, S-2 ʧʦʟʚʦʥʢʦʚ, ʣʦʥʥʳʭ ʠ 

ʩʝʜʘʣʠʱʥʳʭ ʢʦʩʪʝʡ ʩʣʝʚʘ)è. 
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ʈʠʩ. 7. ʈʝʥʪʛʝʥʦʛʨʘʤʤʳ ʪʘʟʘ ʙ-ʦʡ ɿ., 34 ʣʝʪ, ʧʦʩʣʝ ʨʝʧʦʟʠʮʠʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ɸɺʌ. 

 

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʦʚʨʝʞʜʝʥʠʝ ʧʝʨʝʜʥʝʛʦ 

ʧʦʣʫʢʦʣʴʮʘ ʪʘʟʘ (ʩʝʜʘʣʠʱʥʦʡ ʢʦʩʪʠ) ʧʨʦʠʟʦʰʣʦ 

ʤʝʜʠʘʣʴʥʝʝ ʦʪ ʩʝʜʘʣʠʱʥʳʭ ʙʫʛʨʦʚ (ʢʘʢ ʚ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ), ʚʥʫʪʨʝʥʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʩʪʘ-

ʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʩʣʝ ʨʝʧʦʟʠʮʠʠ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ 

ʢʘʢ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʮʝʣʦʛʦ ʥʝ ʜʦʧʫʩʢʘʶʪ ʚʪʦʨʠʯ-

ʥʦʛʦ ʩʤʝʱʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʧʝʨʝʜʥʝʛʦ ʧʦʣʫʢʦʣʴʮʘ, 

ʯʝʤ ʩʥʠʤʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʛʦ ʦʩʪʝʦʩʠʥʪʝʟʘ. 

ɼʝʤʦʥʪʘʞ ʘʧʧʘʨʘʪʘ ʧʨʦʠʟʚʝʜʝʥ ʯʝʨʝʟ 7 ʥʝʜʝʣʴ (ʧʦ-

ʩʣʝ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʦʙʳ). ʅʘ ʨʠʩ. 8 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʥʪʛʝʥʦʛʨʘʤʤʳ ʪʘʟʘ ʯʝʨʝʟ 3 ʤʝʩʷʮʘ ʧʦʩʣʝ ʜʝʤʦʥ-

ʪʘʞʘ ʘʧʧʘʨʘʪʘ. 

 
ʈʠʩ. 8. ʈʝʥʪʛʝʥʦʛʨʘʤʤʳ ʪʘʟʘ ʙ-ʦʡ ɿ., 34 ʣʝʪ, ʯʝʨʝʟ 3 ʤʝʩʷʮʘ ʧʦʩʣʝ ʜʝʤʦʥʪʘʞʘ ɸɺʌ. 

 

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʝʨʝʣʦʤ ʢʨʝʩʪʮʘ ʧʨʠ ʢʦʥʪʨʣʘ-

ʪʝʨʘʣʴʥʦʤ ʩʤʝʱʝʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʠʞʥʠʭ ʦʪʜʝʣʘʭ 

ʂʇʉ (ʧʨʠ ʚʥʝʰʥʝʤ ʚʦʟʜʝʡʩʪʚʠʠ ʢʨʝʩʪʝʮ ʚ ʧʦʣʦʞʝ-

ʥʠʠ ï ʥʫʪʘʮʠʷ), ʪʝʭʥʠʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴ-

ʩʪʚʘ ʦʪʣʠʯʠʡ ʦʪ ʪʝʭʥʠʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚʳʰʝ, ʥʝ 

ʠʤʝʝʪ.  

ʃʝʯʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦ-ʥʝʩʪʘʙʠʣʴʥʳʭ ʧʝʨʝ-

ʣʦʤʦʚ ʠ ʧʦʚʨʝʞʜʝʥʠʡ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ ʥʘ ʵʪʘʧʝ 

çʊʨʘʚʤʦʮʝʥʪʨ I ʫʨʦʚʥʷè 

ʅʝʩʪʘʙʠʣʴʥʳʝ ʧʝʨʝʣʦʤʳ ʠ ʧʦʚʨʝʞʜʝʥʠʷ ʪʘʟʦ-

ʚʦʛʦ ʢʦʣʴʮʘ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ ʩʦʧʨʦʚʦʞ-

ʜʘʶʪʩʷ ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥ-

ʥʦʩʪʠ ʣʘʪʝʨʘʣʴʥʳʤʠ ʩʤʝʱʝʥʠʷʤʠ ʪʘʟʦʚʦʡ ʢʦʩʪʠ. 

ʇʦʵʪʦʤʫ ʧʨʠ ʚʚʝʜʝʥʠʠ ʩʪʝʨʞʥʝʡ ʚ ʧʦʜʚʟʜʦʰʥʫʶ 

ʢʦʩʪʴ ʯʝʨʝʟ ʝʝ ʛʨʝʙʝʥʴ ʚ ʨʘʤʢʘʭ ʦʙʱʝʡ ʢʦʥʮʝʧʮʠʠ 

ʦʩʪʝʦʩʠʥʪʝʟʘ ʪʘʟʘ ʠ ʤʦʥʪʘʞʝ ɸɺʌ ʫʯʠʪʳʚʘʶʪʩʷ ʚʩʝ 

ʢʦʤʧʦʥʝʥʪʳ ʩʤʝʱʝʥʠʷ.  

ʅʘ ʦʙʟʦʨʥʦʡ ʨʝʥʪʛʝʥʦʛʨʘʤʤʝ ʪʘʟʘ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʝʨʝʣʦʤ ʢʨʳʣʘ ʣʝʚʦʡ ʧʦʜʚʟʜʦʰ-

ʥʦʡ ʢʦʩʪʠ, ʧʦʚʨʝʞʜʝʥʠʝ ʣʦʥʥʦʛʦ ʩʦʯʣʝʥʝʥʠʷ ʩ ʣʘ-

ʪʝʨʘʣʴʥʳʤ ʠ ʚʝʨʪʠʢʘʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ ʣʝʚʦʡ ʪʘʟʦ-

ʚʦʡ ʢʦʩʪʠ (ʨʠʩ. 9). 
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ʈʠʩ. 9. ʆʙʟʦʨʥʘʷ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘ ʪʘʟʘ ʙ-ʡ ɺ., 5 ʣʝʪ. 

 

ʇʨʦʠʟʚʝʜʝʥʦ: ʚ ʢʨʳʣʴʷ ʦʙʝʠʭ ʧʦʜʚʟʜʦʰʥʳʭ 

ʢʦʩʪʝʡ ʯʝʨʝʟ ʛʨʝʙʝʥʴ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦ ʜʚʘ 4-ʭ ʤʤ 

ʩʪʝʨʞʥʷ ʚ ʨʘʤʢʘʭ ʦʙʱʝʡ ʢʦʥʮʝʧʮʠʠ ʦʩʪʝʦʩʠʥʪʝʟʘ 

ɸɺʌ. ʉʤʦʥʪʠʨʦʚʘʥʳ ʦʧʦʨʳ ɸɺʌ, ʧʨʠʯʝʤ ʩʣʝʚʘ ʩ 

ʫʯʝʪʦʤ ʩʤʝʱʝʥʠʷ ʪʘʟʦʚʦʡ ʢʦʩʪʠ. ʈʝʧʦʟʠʮʠʷ. ɺʝʨʪʠ-

ʢʘʣʴʥʳʡ ʧʝʨʝʣʦʤ ʧʦʜʚʟʜʦʰʥʦʡ ʢʦʩʪʠ ʩʣʝʚʘ ʩʦʧʦ-

ʩʪʘʚʣʝʥ ʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥ ʟʘʢʨʳʪʦ (ʨʠʩ. 10). 

 
ʘ ʙ 

ʈʠʩ. 10. ʈʝʥʪʛʝʥʦʛʨʘʤʤʳ ʪʘʟʘ ʙ-ʡ ɺ., 5 ʣʝʪ, ʧʦʩʣʝ ʨʝʧʦʟʠʮʠʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ɸɺʌ. 

 

ʊʝʭʥʠʢʘ ʨʝʧʦʟʠʮʠʠ: ʪʨʘʢʮʠʷ ʧʦ ʦʩʠ ʣʝʚʦʡ ʥʠʞ-

ʥʝʡ ʢʦʥʝʯʥʦʩʪʠ (ʘʩʩʠʩʪʝʥʪ ʪʷʥʝʪ ʟʘ ʩʦʛʥʫʪʫʶ ʚ ʪʘ-

ʟʦʙʝʜʨʝʥʥʦʤ ʠ ʢʦʣʝʥʥʦʤ ʩʫʩʪʘʚʘʭ ʢʦʥʝʯʥʦʩʪʴ). ʇʦ-

ʷʩʥʠʯʥʘʷ ʤʳʰʮʘ ʵʪʦʤʫ ʥʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʝʪ. ɺ 

ʵʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʥʠʟʚʦʜʠʪʩʷ ʪʘʟʦʚʘʷ ʢʦʩʪʴ ʟʘ 

ʦʧʦʨʫ. ʇʦ ʜʦʩʪʠʞʝʥʠʠ ʫʨʦʚʥʷ ʧʝʨʝʜʥʝ-ʚʝʨʭʥʝʡ 

ʦʩʪʠ ʠ ʛʨʝʙʥʷ ʣʝʚʦʡ ʧʦʜʚʟʜʦʰʥʦʡ ʢʦʩʪʠ ʫʨʦʚʥʷ 

ʢʦʥʪʨʣʘʪʝʨʘʣʴʥʦʡ ʩʪʦʨʦʥʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʝʧʦʟʠ-

ʮʠʷ ʪʘʟʦʚʦʡ ʢʦʩʪʠ ʧʦ ʪʝʭʥʠʢʝ, ʘʥʘʣʦʛʠʯʥʦʡ ʨʝʧʦʟʠ-

ʮʠʠ ʧʨʠ ʣʘʪʝʨʘʣʴʥʦʤ ʩʤʝʱʝʥʠʠ.  

ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ 

ʢʦʤʧʨʝʩʩʠʠ ʠ ʚ ʧʝʨʝʜʥʝʤ ʧʦʣʫʢʦʣʴʮʝ ʪʘʟʘ ʯʝʨʝʟ 

ʥʘʜʣʦʙʢʦʚʳʡ ʨʘʟʨʝʟ ʜʦ 4 ʩʤ, ʧʦʩʣʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʩʦʯʣʝʥʷʶʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʠʤʬʠʟʘ, ʧʨʦʚʦ-

ʜʠʪʩʷ ʩʧʠʮʘ ʚ ʣʦʥʥʳʝ ʢʦʩʪʠ ʧʦʜ ʦʩʥʦʚʘʥʠʝʤ ʣʦʥ-

ʥʳʭ ʙʫʛʦʨʢʦʚ ʩ ʬʠʢʩʘʮʠʝʡ ʩʚʦʙʦʜʥʦʛʦ ʝʝ ʢʦʥʮʘ ʢ 

ɸɺʌ. ʅʘ ʨʠʩ. 11 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʥʪʛʝʥʦʛʨʘʤʤʳ 

ʪʘʟʘ ʧʦʩʣʝ ʜʝʤʦʥʪʘʞʘ ɸɺʌ. 

 



Norwegian Journal of development of the International Science No 57/2021 27 

  
ʈʠʩ. 11. ʈʝʥʪʛʝʥʦʛʨʘʤʤʳ ʪʘʟʘ ʙ-ʡ ɺ., 5 ʣʝʪ, ʧʦʩʣʝ ʜʝʤʦʥʪʘʞʘ ɸɺʌ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɸɺʌ, ʥʘʣʦʞʝʥʥʳʡ ʚ ʨʘʤʢʘʭ 

ʪʨʝʙʦʚʘʥʠʡ ʦʙʱʝʡ ʢʦʥʮʝʧʮʠʠ ʦʩʪʝʦʩʠʥʪʝʟʘ ʪʘʟʘ, 

ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʮʝʣʦʩʪ-

ʥʦʩʪʴ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ ʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʝʛʦ, ʧʨʠ 

ʵʪʦʤ ʦʥ ʥʘ ʧʝʨʠʦʜ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʚʟʘ-

ʠʤʦʩʚʷʟʝʡ ʪʘʟʘ ʧʨʠʥʠʤʘʝʪ ʥʘ ʩʝʙʷ ʠʭ ʬʫʥʢʮʠʶ. ʉʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ɸɺʌ ʤʦʞʝʪ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʪʴʩʷ 

ʢʘʢ ʚʘʨʠʘʥʪ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʦʩʪʝʦʩʠʥʪʝʟʘ ʠʣʠ ʵʪʘʧ 

ʧʝʨʝʜ ʧʦʛʨʫʞʥʳʤ, ʤʘʣʦʠʥʚʘʟʠʚʥʳʤ ʦʩʪʝʦʩʠʥʪʝʟʦʤ 

(ʨʠʩ. 12). ɺʩʝ ʚʠʜʳ ʦʩʪʝʦʩʠʥʪʝʟʘ ʧʦʩʣʝ ʢʦʥʩʦʣʠʜʘ-

ʮʠʠ ʧʝʨʝʣʦʤʦʚ ʢʦʩʪʝʡ ʪʘʟʘ ʟʘʚʝʨʰʘʶʪʩʷ ʢʦʤʧʣʝʢ-

ʩʦʤ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʭ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʪʝʨʝʦʪʠʧʘ ʧʦʭʦʜʢʠ ʧʘʮʠ-

ʝʥʪʘ. 

 
ʈʠʩ. 12. ɸʣʛʦʨʠʪʤ ʣʝʯʝʥʠʷ ʥʝʩʪʘʙʠʣʴʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʧʝʨʝʣʦʤʦʚ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ. 

 

ʅʝʩʪʘʙʠʣʴʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʧʝʨʝʣʦʤʳ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ (ɺ ʠ ʉ) 

ʍʠʨʫʨʛʠʯʝʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʈʝʧʦʟʠʮʠʷ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ ʚ ɸɺʌ 

ʆʢʦʥʯʘʪʝʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʭʠʨʫʨʛʠ-

ʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ 

ʇʦʛʨʫʞʥʦʡ ʠʣʠ  

ʤʘʣʦʠʥʚʘʟʠʚʥʳʡ 

ʦʩʪʝʦʩʠʥʪʝʟ 

ʆʩʪʝʦʩʠʥʪʝʟ ʚ ɸɺʌ ʠʣʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ  

ʦʩʪʝʦʩʠʥʪʝʟ 

ʈʝʘʙʠʣʠʪʘʮʠʷ 
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ʃʝʯʝʥʠʝ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩ ʪʨʘʚʤʦʡ ʠ ʧʝʨʝʣʦ-

ʤʘʤʠ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ ʥʘ ʵʪʘʧʝ çʊʨʘʚʤʦ-

ʮʝʥʪʨ III  ʫʨʦʚʥʷè 

ʇʨʠ ʥʘʣʠʯʠʠ ʫ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʚʳʚʠʭʘ ʙʝʜʨʘ 

ʠʣʠ ʝʛʦ ʧʝʨʝʣʦʤʦ-ʚʳʚʠʭʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʵʢʩʪʨʝʥʥʦʝ 

ʚʧʨʘʚʣʝʥʠʝ ʧʦʜ ʥʘʨʢʦʟʦʤ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʨʝʥʪʛʝʥʦʛʨʘʤʤʝ (ʧʦʣʠʧʨʦʝʢʮʠʦʥʥʦʡ) ʚ 

ʩʫʩʪʘʚʥʦʡ ʧʦʣʦʩʪʠ ʢʦʩʪʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʠ ʜʠʩʢʦʥ-

ʛʨʫʵʥʪʥʦʩʪʠ ʩʫʩʪʘʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʨʪʣʫʞʥʦʡ 

ʚʧʘʜʠʥʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʢʝʣʝʪʥʦʝ ʚʳʪʷʞʝʥʠʝ ʟʘ ʤʳ-

ʱʝʣʢʠ ʙʝʜʨʘ ʩʨʦʢʦʤ 6 ʥʝʜʝʣʴ. ʇʦʣʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ 

ʢʦʥʝʯʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʨʦʢʝ 6 ʤʝʩʷʮʝʚ  

ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʩʫʩʪʘʚʥʦʡ ʧʦʣʦʩʪʠ ʢʦʩʪʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ ʠ ʜʠʩʢʦʥʛʨʫʵʥʪʥʦʩʪʠ ʩʫʩʪʘʚʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʠʤʤʦʙʠʣʠʟʘʮʠʷ ʠ ʧʝʨʝʚʦʜ ʚ ʪʨʘʚʤʦʮʝʥʪʨ I ʫʨʦʚʥʷ 

ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ. 

ʃʝʯʝʥʠʝ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩ ʧʝʨʝʣʦʤʘʤʠ ʚʝʨʪʣʫʞ-

ʥʦʡ ʚʧʘʜʠʥʳ ʥʘ ʵʪʘʧʝ çʊʨʘʚʤʦʮʝʥʪʨ II  ʫʨʦʚʥʷè 

ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʚ ʩʫʩʪʘʚʥʦʡ ʧʦʣʦʩʪʠ ʢʦʩʪ-

ʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʧʦʩʣʝ ʚʧʨʘʚʣʝʥʠʷ ʧʝʨʝʣʦʤʦ-ʚʳ-

ʚʠʭʘ ʠ ʥʘʣʠʯʠʷ ʦʧʳʪʘ ʃʇʋ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʨʪʨʦʪʦ-

ʤʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʣʦʪʨʘʚʤʘʪʠʯʥʦʛʦ ʟʘʜʥʝʛʦ 

ʜʦʩʪʫʧʘ. ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʤʝʪʘʣ-

ʣʦʦʩʪʝʦʩʠʥʪʝʟ ʧʝʨʝʣʦʤʘ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ. 

ʇʨʠ ʦʩʢʦʣʴʯʘʪʳʭ ʧʝʨʝʣʦʤʘʭ ʦʜʥʦʡ ʠʟ ʢʦʣʦʥʥ 

ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ, ʜʚʫʭʢʦʣʥʥʳʭ ʠ, ʪʝʤ ʙʦʣʝʝ, 

ʧʦʣʠʬʦʢʘʣʴʥʳʭ ʧʝʨʝʣʦʤʘʭ ʧʦʢʘʟʘʥ ʧʝʨʝʚʦʜ ʧʦ-

ʩʪʨʘʜʘʚʰʝʛʦ ʚ ʪʨʘʚʤʦʮʝʥʪʨ I ʫʨʦʚʥʷ. ɼʣʷ ʧʨʦʬʠ-

ʣʘʢʪʠʢʠ ʚʪʦʨʠʯʥʳʭ ʩʤʝʱʝʥʠʡ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ 

ʦʩʣʦʞʥʝʥʠʡ ʧʘʮʠʝʥʪʫ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ɸɺʌ çʪʘʟ ï 

ʙʝʜʨʦè. 

ʃʝʯʝʥʠʝ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩ ʧʝʨʝʣʦʤʘʤʠ ʚʝʨʪʣʫʞ-

ʥʦʡ ʚʧʘʜʠʥʳ ʥʘ ʵʪʘʧʝ çʊʨʘʚʤʦʮʝʥʪʨ I ʫʨʦʚʥʷè 

ʆʩʪʝʦʩʠʥʪʝʟ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ, ʢʘʢ ʠ ʧʝʨʝ-

ʣʦʤʦʚ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ, ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʘ 

ʨʘʥʥʠʭ ʩʨʦʢʘʭ. ɺ ʩʠʣʫ ʪʷʞʝʩʪʠ ʩʦʩʪʦʷʥʠʷ ʧʦʩʪʨʘ-

ʜʘʚʰʝʛʦ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥ ʥʘ 10-14 ʩʫʪʢʠ. 

ʇʦʢʘʟʘʥʠʷʤʠ ʢ ʦʪʢʨʳʪʦʡ ʨʝʧʦʟʠʮʠʠ ʠ ʤʝʪʘʣ-

ʣʦʦʦʩʪʝʦʩʠʥʪʝʟʫ ʷʚʣʷʶʪʩʷ ʧʝʨʝʣʦʤʳ ʚʝʨʪʣʫʞʥʦʡ 

ʚʧʘʜʠʥʳ ʩʦ ʩʤʝʱʝʥʠʝʤ. 

ʀʩʢʣʶʯʝʥʠʝ: 

- ʢʨʘʝʚʳʝ ʧʝʨʝʣʦʤʳ ʚʧʘʜʠʥʳ ʩ ʦʪʣʦʤʢʘʤʠ ʤʘ-

ʣʳʭ ʨʘʟʤʝʨʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʥʝʩʫʩʪʘʚʥʦ; 

- ʧʝʨʝʣʦʤʳ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ ʧʨʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʳʭ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷʭ: ʚʦʟʨʘʩʪ, ʢʦʞʥʳʝ ʟʘʙʦ-

ʣʝʚʘʥʠʷ, ʜʣʠʪʝʣʴʥʦ ʩʦʭʨʘʥʷʶʱʝʝʩʷ ʪʷʞʝʣʦʝ ʩʦʩʪʦ-

ʷʥʠʝ. ɸ ʪʘʢʞʝ ʦʪʢʘʟ ʧʘʮʠʝʥʪʘ ʦʪ ʦʪʢʨʳʪʦʛʦ ʚʤʝʰʘ-

ʪʝʣʴʩʪʚʘ. 

ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴ-

ʩʪʚʘ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʘʥʘʪʦʤʦ-ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ. ʀʤʠ ʦʙʫʩʣʦʚʣʝʥ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʣʠʬʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʧʝʨʝʣʦʤʦʚ 

ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʧʝʨʝʜʥʝʡ ʢʦʣʦʥʥʳ. ɺ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʜʚʫʭʢʦʣʦʥʥʳʭ ʧʝʨʝʣʦ-

ʤʘʭ. ʇʨʠʯʠʥʦʡ ʪʦʤʫ ʥʝ ʪʦʣʴʢʦ ʤʝʭʘʥʠʟʤ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʪʨʘʚʤʠʨʫʶʱʝʛʦ ʘʛʝʥʪʘ, ʥʦ ʠ ʙʣʠʟʢʦʝ ʨʘʩʧʦ-

ʣʦʞʝʥʠʝ ʟʦʥʳ ʩʣʠʷʥʠʷ ʜʫʛʦʦʙʨʘʟʥʦʡ ʣʠʥʠʠ ʧʦʜ-

ʚʟʜʦʰʥʦʡ ʢʦʩʪʠ ʠ ʣʦʥʥʦʛʦ ʛʨʝʙʥʷ (ʢʦʥʮʝʥʪʨʘʪʦʨ 

ʥʘʧʨʷʞʝʥʠʷ), ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʯʘʩʪʚʫʶʪ 

ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʝʨʝʜʥʝʡ ʢʦʣʦʥʥʳ. ɹʦʣʝʝ ʪʦʛʦ, ʦʩʠ 

ʩʞʠʤʘʶʱʠʭ ʫʩʠʣʠʡ ʩʠʤʬʠʟʘ ʠ ʂʇʉ ʧʨʦʭʦʜʷʪ 

ʠʤʝʥʥʦ ʯʝʨʝʟ ʵʪʦʪ ʫʯʘʩʪʦʢ. ʂ ʜʫʛʦʦʙʨʘʟʥʳʤ ʣʠʥʠʷʤ 

ʧʦʜʚʟʜʦʰʥʳʭ ʢʦʩʪʝʡ ʠʤʝʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʪ-

ʥʦʰʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʦʩʠ ʥʘʛʨʫʟʢʠ ʪʘʟʘ [19]. ʉʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʝʧʦʟʠʮʠʷ ʠ ʩʪʘʙʠʣʠʟʘʮʠʷ ʧʝʨʝʣʦʤʦʚ 

ʧʝʨʝʜʥʝʡ ʢʦʣʦʥʥʳ ʧʨʦʠʟʚʦʜʠʪʩʷ, ʥʘʯʠʥʘʷ ʩ ʧʨʦʢʩʠ-

ʤʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ʧʦʚʨʝʞʜʝʥʥʦʡ ʪʘʟʦʚʦʡ ʢʦʩʪʠ. 

ʕʪʠʤ ʞʝ ʵʪʘʧʦʤ ʥʘʯʠʥʘʝʪʩʷ ʨʝʧʦʟʠʮʠʷ ʠ ʦʩʪʝʦʩʠʥ-

ʪʝʟ ʧʨʠ ʜʚʫʭʢʦʣʦʥʥʳʭ ʧʝʨʝʣʦʤʘʭ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘ-

ʜʠʥʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʤʝʰʘʪʝʣʴʩʪʚ ʚ 

ʩʨʦʢʠ ʜʦ 2 ʥʝʜʝʣʴ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ ʭʦʨʦʰʝʡ ʨʝʧʦ-

ʟʠʮʠʠ ʧʝʨʝʜʥʝʡ ʢʦʣʦʥʥʳ ʚ ʟʘʜʥʠʭ ʦʪʜʝʣʘʭ ʝʝ ʩʤʝ-

ʱʝʥʠʷ ʦʩʪʘʶʪʩʷ ʤʠʥʠʤʘʣʴʥʳʝ. ʊʦʣʴʢʦ ʧʨʠ ʪʘʢʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʦʩʝʡ ʥʘʛʨʫʟʦʢ ʪʘʟʘ ʠ ʘʥʘʪʦ-

ʤʠʯʥʦʡ ʨʝʧʦʟʠʮʠʠ ʟʘʜʥʠʭ ʦʪʜʝʣʦʚ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘ-

ʜʠʥʳ. 

ʇʨʠ ʚʳʙʦʨʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʜʦʩʪʫʧʘ ʢ ʟʘʜʥʠʤ 

ʦʪʜʝʣʘʤ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦ-

ʚʦʜʩʪʚʦʚʘʪʴʩʷ ʧʨʠʥʮʠʧʘʤʠ: 

- ʘʥʘʪʦʤʠʯʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦʩʪʫʧ ʜʦʣ-

ʞʝʥ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʦ ʪʨʘʚʤʘʪʠʯʥʳʤ; 

- ʨʘʟʨʝʟ ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʥʘʜ ʠʣʠ ʚʙʣʠʟʠ ʟʦʥʳ ʧʝʨʝʣʦʤʘ ʠ ʦʙʝʩʧʝʯʠ-

ʚʘʪʴ ʜʦʩʪʘʪʦʯʥʳʡ ʦʙʟʦʨ ʟʘʜʥʝʡ ʢʦʣʦʥʥʳ ʚʝʨʪʣʫʞ-

ʥʦʡ ʚʧʘʜʠʥʳ.  

ʕʪʦ ʩʫʱʝʩʪʚʝʥʥʦ, ʝʩʣʠ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʣʶʙʦʡ 

ʦʢʦʣʦ-, ʚʥʫʪʨʠʩʫʩʪʘʚʥʦʡ ʧʝʨʝʣʦʤ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʤ ʠʣʠ ʩʫʙʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʤ 

ʥʘʨʫʰʝʥʠʝʤ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʘʨʪʠʢʫʣʷʨʥʳʭ ʠ 

ʧʘʨʘʘʨʪʠʢʫʣʷʨʥʳʭ ʪʢʘʥʝʡ. 

ɼʣʷ ʦʪʢʨʳʪʦʡ ʨʝʧʦʟʠʮʠʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʝʨʝ-

ʣʦʤʦʚ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ ʧʨʠʤʝʥʷʶʪʩʷ ʢʣʘʩʩʠ-

ʯʝʩʢʠʝ ʜʦʩʪʫʧʳ ʠ ʠʭ ʚʘʨʠʘʮʠʠ. ʇʨʠ ʧʦʢʘʟʘʥʠʷʭ 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʜʚʫʤ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʜʦʩʪʫ-

ʧʘʤ ʚʦ ʚʨʝʤʷ ʦʜʥʦʡ ʦʧʝʨʘʮʠʠ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 3-4 ʜʥʷ. 

ʅʘʰ ʦʧʳʪ ʣʝʯʝʥʠʷ ʧʝʨʝʣʦʤʦʚ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘ-

ʜʠʥʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʦʪʢʨʳʪʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ 

ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʠʟʚʝʩʪʥʳʝ ʠ ʨʘʟ-

ʨʘʙʦʪʘʥʥʳʝ ʧʦʣʦʞʝʥʠʷ:  

- ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʜʣʷ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚʨʝʤʷ 5-14 

ʩʫʪʢʠ; 

- ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʜʦʩʪʫʧʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ - ʤʠʥʠʤʘʣʴʥʘʷ 

ʪʨʘʚʤʘʪʠʯʥʦʩʪʴ; 

- ʧʨʠ ʣʝʯʝʥʠʠ ʧʝʨʝʣʦʤʦʚ ʧʝʨʝʜʥʝʡ ʢʦʣʦʥʥʳ 

ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʦʣʠ-

ʬʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʵʪʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ, ʦʙʫʩʣʦʚ-

ʣʝʥʥʳʡ ʘʥʘʪʦʤʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ; 

- ʧʨʠ ʜʚʫʭʢʦʣʦʥʥʳʭ ʧʝʨʝʣʦʤʘʭ ʦʯʝʨʝʜʥʦʩʪʴ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ: ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʝ-

ʭʘʥʠʯʝʩʢʠʭ ʦʩʝʡ ʪʘʟʘ ï ʨʝʧʦʟʠʮʠʷ ʠ ʦʩʪʝʦʩʠʥʪʝʟ ʧʝ-

ʨʝʜʥʝʡ ʢʦʣʦʥʥʳ, ʚʪʦʨʳʤ ï ʟʘʜʥʝʡ ʢʦʣʦʥʥʳ; 

- ʩʢʝʣʝʪʠʨʦʚʘʥʠʝ ʦʪʣʦʤʢʦʚ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ 

(ʟʘʩʪʘʨʝʣʳʭ) ʩʣʫʯʘʷʭ; 

- ʦʪʢʘʟ ʦʪ ʧʝʨʝʩʝʯʝʥʠʷ ʤʳʰʮ; 

- ʘʥʘʪʦʤʠʯʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʦʪʣʦʤʢʦʚ; 

- ʥʘʜʝʞʥʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʧʝʨʝʣʦʤʦʚ ʦʧʪʠʤʘʣʴ-

ʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʛʨʫʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʧʦʣʥʷʝʤʘʷ ɸɺʌ; 

- ʚ ʩʣʫʯʘʝ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʫʜʥʦʩʪʝʡ ʧʨʦʠʟʚʦ-

ʜʠʪʩʷ ʦʩʪʝʦʪʦʤʠʷ ʙʦʣʴʰʦʛʦ ʚʝʨʪʝʣʘ ʩʦ ʩʤʝʱʝʥʠʝʤ 

ʝʛʦ ʢʟʘʜʠ. 
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ʇʨʠʤʝʥʝʥʠʝ ɸɺʌ ʧʨʠ ʣʝʯʝʥʠʠ ʧʝʨʝʣʦʤʦʚ 

ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ ʚʦʟʤʦʞʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʦ-

ʪʠʚʦʧʦʢʘʟʘʥʠʡ ʜʣʷ ʦʪʢʨʳʪʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝ-

ʰʘʪʝʣʴʩʪʚʘ ʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʦʤʙʠʥʠ-

ʨʦʚʘʥʥʦʛʦ ʦʩʪʝʦʩʠʥʪʝʟʘ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝ-

ʥʠʷ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩ ʥʝʩʪʘʙʠʣʴʥʳʤʠ ʧʦʚʨʝʞʜʝʥʠ-

ʷʤʠ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ ʠ ʧʝʨʝʣʦʤʘʤʠ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘ-

ʜʠʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʦʡ ʠʩʭʦ-

ʜʦʚ ʣʝʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʠʩʪʝʤʝ ʕ.ʈ. ʄʘʪʪʠʩʘ 

ʧʦʢʘʟʘʣ: 

- ʣʝʯʝʥʠʝ ɸɺʌ ʥʘʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠ ʥʝʩʪʘ-

ʙʠʣʴʥʳʭ ʧʝʨʝʣʦʤʘʭ ʠ ʧʦʚʨʝʞʜʝʥʠʷʭ ʪʘʟʘ ʩ ʫʯʝʪʦʤ 

ʦʙʱʝʡ ʢʦʥʮʝʧʮʠʠ ʦʩʪʝʦʩʠʥʪʝʟʘ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʘʥʘ-

ʪʦʤʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʪʘʟʦʚʦʛʦ 

ʢʦʣʴʮʘ ʢʘʢ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʦʪʣʠʯʥʳʝ 

ʠ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ 1 ʛʦʜ, 

3Ñ0,5 ʛʦʜʘ, 5Ñ0,5 ʣʝʪ, ʦʙʝʩʧʝʯʠʣʦ ʨʘʥʥʶʶ ʚʝʨʪʠʢʘ-

ʣʠʟʘʮʠʶ ʧʘʮʠʝʥʪʦʚ (ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʧʦʩʣʝ ʦʧʝ-

ʨʘʮʠʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ ʪʷʞʝʣʳʭ ʩʦʯʝʪʘʥ-

ʥʳʭ ʠ ʧʦʣʠʪʨʘʚʤ), ʭʦʜʴʙʫ ʥʘ ʢʦʩʪʳʣʷʭ ʩ ʦʧʦʨʦʡ ʥʘ 

ʦʙʝ ʢʦʥʝʯʥʦʩʪʠ;  

- ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʧʝʨʝʣʦʤʦʚ ʚʝʨʪʣʫʞʥʦʡ 

ʚʧʘʜʠʥʳ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʦʣʦʞʝʥʠʡ 

ʜʣʷ ʦʪʢʨʳʪʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʧʦʢʘʟʘʣ ʧʨʷʤʫʶ ʟʘʚʠ-

ʩʠʤʦʩʪʴ ʦʪʣʠʯʥʳʭ ʠ ʭʦʨʦʰʠʭ ʠʩʭʦʜʦʚ ʦʪ ʩʨʦʢʦʚ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ; 

- ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʣʠʯʥʳʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʥʝʩʪʘʙʠʣʴʥʳʭ ʧʦʚʨʝ-

ʞʜʝʥʠʡ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ ʠ ʧʝʨʝʣʦʤʦʚ ʚʝʨʪʣʫʞʥʦʡ 

ʚʧʘʜʠʥʳ ʧʦʣʫʯʝʥʳ ʧʨʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ ʜʦ 10 ʩʫʪʦʢ 

ʧʦʩʣʝ ʧʦʣʫʯʝʥʥʦʡ ʪʨʘʚʤʳ; 

- ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʭʫʜʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʨʫʨ-

ʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʥʝʩʪʘʙʠʣʴʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʪʘ-

ʟʦʚʦʛʦ ʢʦʣʴʮʘ ʠ, ʦʩʦʙʝʥʥʦ, ʧʝʨʝʣʦʤʦʚ ʚʝʨʪʣʫʞʥʦʡ 

ʚʧʘʜʠʥʳ ʚ ʩʨʦʢʠ ʜʦ ʠ ʙʦʣʝʝ 2 ʤʝʩʷʮʝʚ ʥʘ ʚʩʝʭ ʵʪʘ-

ʧʘʭ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦʛʦ ʩʦ-

ʙʣʶʜʝʥʠʷ ʩʨʦʢʦʚ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ. 

ʉʦʙʣʶʜʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ ʧʦʩʪʨʘʜʘʚʰʠʤ ʩ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʪʘʟʦʚʦʛʦ 

ʢʦʣʴʮʘ ʠ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ ʚ ʨʝʛʠʦʥʝ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙ-

ʥʳʭ ʧʨʠʝʤʦʚ ʧʨʠʚʝʜʝʪ ʢ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʢʘ-

ʟʘʥʥʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʢ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʦʩʣʦʞʥʝʥʠʡ ʠ ʚʳʭʦʜʘ ʧʘʮʠʝʥʪʦʚ ʥʘ ʠʥʚʘʣʠʜʥʦʩʪʴ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ: 

1. ʏʝʨʢʝʩ-ɿʘʜʝ ɼ.ʀ. ʃʝʯʝʥʠʝ ʧʦʚʨʝʞʜʝʥʠʡ 

ʪʘʟʘ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. - ʄ: ʄʝʜʠʮʠʥʘ, 2006. 

2. ʆʜʳʥʩʢʠʡ ɹ. (ʨʝʜ.). ʇʝʨʝʣʦʤʳ ʪʘʟʦʚʦʛʦ 
ʢʦʣʴʮʘ. - ʄ.: ʌʦʣʠʫʤ, 2003. 

3. Potok P.S., Hoppes K.D., Umlauf M.J. Frac-

tures of the acetabulum: imaging, classification and un-

derstanding // Radiographics. - 1995. - ˉ15(1). 

4. ʈʫʥʢʦʚ ɸ.ɺ., ʐʣʳʢʦʚ ʀ.ʃ. ʇʦʣʠʧʨʦʝʢʮʠ-
ʦʥʥʘʷ ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʷʭ ʪʘʟʘ: ʤʝ-

ʜʠʮʠʥʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ. - ɽʢʘʪʝʨʠʥʙʫʨʛ, 2009. 

5. ʃʘʟʘʨʝʚ ɸ.ʌ. ʆʧʝʨʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʧʦʚʨʝ-
ʞʜʝʥʠʡ ʪʘʟʘ: ʘʚʪʦʨʝʬ. ʜʠʩ. ... ʜʦʢʪʦʨʘ ʤʝʜ. ʥʘʫʢ. - 

ʄ., 1992.  

6. ʄʶʣʣʝʨ ʄ.ɽ., ʄ. ɸʣʣʴʛʦʚʝʨ, ʐʥʝʡʜʝʨ ʈ., 

ɺʠʣʣʠʥʛʝʨ ʍ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʦʩʪʝʦ-

ʩʠʥʪʝʟʫ. - ʄ.: Springen-Verlag, 1996. 

7. Tile M. Fractures of the pelvis and acetabu-

lum. - Baltimore: William and Wilkins, 1995. 

8. ʐʣʳʢʦʚ ʀ.ʃ., ʂʫʟʥʝʮʦʚʘ ʅ.ʃ. ʆʙʲʝʢʪʠʚʠ-
ʟʘʮʠʷ ʪʷʞʝʩʪʠ, ʭʘʨʘʢʪʝʨʘ, ʥʘʣʠʯʠʝ ʦʩʣʦʞʥʝʥʠʡ ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʚʨʝʞʜʝʥʠʷʤʠ 

ʢʦʩʪʝʡ ʪʘʟʘ ʠ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ // ɻʝʥʠʡ ʦʨʪʦʧʝ-

ʜʠʠ ï 2011. - ˉ1.  

9. ʇʦʛʦʩʷʥ ʀ.ɸ. ʉʠʩʪʝʤʘ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʢʦʤ-
ʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴ-

ʥʦʛʦ ʘʧʧʘʨʘʪʘ ʫ ʜʝʪʝʡ ʩ ʤʫʣʴʪʠʬʘʢʪʦʨʥʦʡ ʧʘʪʦʣʦ-

ʛʠʝʡ: ʘʚʪʦʨʝʬ. ʜʠʩ. é ʜʦʢʪʦʨʘ ʤʝʜ. ʥʘʫʢ. - ʇʝʨʤʴ, 

2007.  

10. Szulc W. Urazowe obrazenia stawu bio-

drowego w swietle danych statystycznych // Materialy 

22 Zjazdi Nauk P. T. O. i Tr. Warszawa, 1997. 

11. ʈʫʥʢʦʚ ɸ. ɺ. ʆʰʠʙʢʠ ʚ ʣʝʯʝʥʠʠ ʧʝʨʝʣʦʤʦʚ 
ʢʦʩʪʝʡ ʪʘʟʘ ʠ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ // ʄʘʪʝʨ. I 

ʩʲʝʟʜʘ ʪʨʘʚʤʘʪʦʣʦʛʦʚ-ʦʨʪʦʧʝʜʦʚ ʋʨʘʣʴʩʢʦʛʦ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. - ɽʢʘʪʝʨʠʥʙʫʨʛ, 2005. 

12. Lobanov G.V., Hudobin V.J. Prudnikov J.V., 

Oksimets.V.M. Planning of reconstructive interver-

cions at traumas of hip // Ortopedia Travmatologia Re-

habilitacja (Lodz). - 2008 ð Vol. 10. 

13. ʉʪʝʣʴʤʘʭ ʂ.ʂ. ʃʝʯʝʥʠʝ ʥʝʩʪʘʙʠʣʴʥʳʭ ʧʦ-
ʚʨʝʞʜʝʥʠʡ ʪʘʟʘ // ʊʨʘʚʤʘʪʦʣʦʛʠʷ ʠ ʦʨʪʦʧʝʜʠʷ ʈʦʩ-

ʩʠʠ. - 2005. - ˉ4. 

14. ʗʢʠʤʦʚ ʉ.ɸ. ʆʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʝ-
ʨʘʪʠʚʥʦʛʦ ʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʡ 

ʢʦʩʪʝʡ ʠ ʩʦʯʣʝʥʝʥʠʡ ʪʘʟʘ.: ʘʚʪʦʨʝʬ. ʜʠʩʩ. é ʢʘʥʜʠ-

ʜʘʪʘ ʤʝʜ. ʥʘʫʢ. - ʄ., 2000. 

15. Ziran B.H., Chamberlin E., Shuler F.D. et all. 

Delays and difficulties in the diagnosis of lower uro-

logic injuries in the context of pelvic fractures // J 

Trauma. - 2005. - ˉ58. 

16. ʄʘʪʪʠʩ ʕ.ʈ. ʆʮʝʥʢʘ ʠʩʭʦʜʦʚ ʧʝʨʝʣʦʤʦʚ ʢʦ-

ʩʪʝʡ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʠʭ ʧʦʩʣʝʜ-

ʩʪʚʠʡ: ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. - ʄ., 1983. 

17. ʍʘʙʠʙʴʷʥʦʚ ʈ.ʗ. ɸʧʧʘʨʘʪ ʚʥʝʰʥʝʡ ʬʠʢʩʘ-
ʮʠʠ ʜʣʷ ʣʝʯʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʡ ʪʘʟʦʚʦʛʦ ʢʦʣʴʮʘ. 

ʆʙʱʘʷ ʢʦʥʮʝʧʮʠʷ // ʇʨʘʢʪʠʯʝʩʢʘʷ ʤʝʜʠʮʠʥʘ. ï 

2012. - ˉ8. ʊʦʤ 1 

18. ʉʦʢʦʣʦʚ ɺ.ɸ. ɼʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʪʨʘʚʤʳ. ï ʄ.: ɻʕʆʊɸʈ-ʄʝʜʠʘ, 2009. 

19. ʍʘʙʠʙʴʷʥʦʚ ʈ.ʗ. ʆʩʥʦʚʳ ʩʪʘʙʠʣʴʥʦʩʪʠ ʪʘ-
ʟʦʚʦʛʦ ʢʦʣʴʮʘ // ʇʨʘʢʪʠʯʝʩʢʘʷ ʤʝʜʠʮʠʥʘ. ï 2015. - 

ˉ4. ʊʦʤ 1. 

 

  



30 Norwegian Journal of development of the International Science No 57/2021 

CLASSIFICATION OF ORTHOPEDIC COMPLICATIONS OF ACUTE METAEPIPHYSEAL 

OSTEOMYELITIS OF THE HIP JOINT IN CHILDREN  

 

Skvortsov A., 

Doctor of medical Sciences, chief Researcher, State Institution "RKB MH RT", Kazan 

Andreev P., 

PhD, leading Researcher State Institution "RKB MH RT", Kazan 

Kuznetsova R. 

Senior Researcher State Institution "RKB MH RT", Kazan 

 

 

ɺʆʇʈʆʉʓ ʂʃɸʉʉʀʌʀʂɸʎʀʀ ʆʈʊʆʇɽɼʀʏɽʉʂʀʍ ʆʉʃʆɾʅɽʅʀʁ ʇɽʈɽʅɽʉɽʅʅʆɻʆ 

ʆʉʊʈʆɻʆ ʄɽʊɸʕʇʀʌʀɿɸʈʅʆɻʆ ʆʉʊɽʆʄʀɽʃʀʊɸ ʆɹʃɸʉʊʀ ʊɸɿʆɹɽɼʈɽʅʅʆɻʆ 

ʉʋʉʊɸɺɸ ʋ ɼɽʊɽʁ 

 

ʉʢʚʦʨʮʦʚ ɸ.ʇ., 
ɼ.ʤ.ʥ., ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

çʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥè 

ɸʥʜʨʝʝʚ ʇ.ʉ., 
ʂ.ʤ.ʥ., ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

çʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥè 

ʂʫʟʥʝʮʦʚʘ ʈ.ɻ. 
ʉʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ  

çʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥè 

DOI: 10.24412/3453-9875-2021-57-1-30-32 

 

Abstract 
Given the fact that the hip joint occupies a leading position in the support capacity of the limb, the issues of 

its damage after acute hematogenous metaepiphyseal osteomyelitis (OGMEO) are extremely relevant and require 

further clarification. Undoubtedly, for the correct choice of treatment tactics for patients with various orthopedic 

complications (OGMEO) of the hip joint, it is necessary to classify these complications corresponding to certain 

surgical treatment options. Based on the study and treatment of patients in this category, a working classification 

of types of orthopedic complications of the hip joint after surgery (OGMEO) was created.  

This paper presents its own research. 

ɸʥʦʪʘʮʠʷ  
ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʪʘʟʦʙʝʜʨʝʥʥʳʡ ʩʫʩʪʘʚ ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚ ʦʧʦʨʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʝʯʥʦ-

ʩʪʠ, ʚʦʧʨʦʩʳ ʝʛʦ ʧʦʨʘʞʝʥʠʷ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʦʩʪʨʦʛʦ ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʤʝʪʘʵʧʠʬʠʟʘʨʥʦʛʦ ʦʩʪʝʦʤʠʝʣʠʪʘ 

(ʆɻʄʕʆ) ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʳ ʠ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʫʪʦʯʥʝʥʠʷ. ʅʝʩʦʤʥʝʥʥʦ, ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳ-

ʙʦʨʘ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʨʪʦʧʝʜʠʯʝʩʢʠʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ (ʆɻʄʕʆ) ʦʙʣʘʩʪʠ ʪʘʟʦ-

ʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʥʝʦʙʭʦʜʠʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʵʪʠʭ ʦʩʣʦʞʥʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʘʨʠ-

ʘʥʪʘʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʠ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʩʦʟʜʘʥʘ ʨʘ-

ʙʦʯʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʠʜʦʚ ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʦʙʣʘʩʪʠ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʧʦʩʣʝ 

ʧʝʨʝʥʝʩʝʥʥʦʛʦ (ʆɻʄʕʆ).  

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʩʪʚʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

 

Keywords: distension dislocation of the hip, coxavara, partial defect of the epiphysis of the femoral head, 

complete defect of the epiphysis of the femoral head, coxarthrosis, ankylosis of the joint. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʪʝʥʟʠʦʥʥʳʡ ʚʳʚʠʭ ʙʝʜʨʘ, ʩoxavara, ʯʘʩʪʠʯʥʳʡ ʜʝʬʝʢʪ ʵʧʠʬʠʟʘ ʛʦʣʦʚʢʠ ʙʝʜʨʘ, 

ʧʦʣʥʳʡ ʜʝʬʝʢʪ ʵʧʠʬʠʟʘ ʛʦʣʦʚʢʠ ʙʝʜʨʘ, ʢʦʢʩʘʨʪʨʦʟ, ʘʥʢʠʣʦʟ ʩʫʩʪʘʚʘ. 

 

ɺ ʦʪʜʝʣʝʥʠʠ ʜʝʪʩʢʦʡ ʦʨʪʦʧʝʜʠʠ ʅʘʫʯʥʦ-ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʦʛʦ ʎʝʥʪʨʘ ʊʘʪʘʨʩʪʘʥʘ çɺʦʩʩʪʘʥʦʚʠ-

ʪʝʣʴʥʘʷ ʪʨʘʚʤʘʪʦʣʦʛʠʷ ʠ ʦʨʪʦʧʝʜʠʷè (ʚ ʧʦʩʣʝʜ-

ʩʪʚʠʠ ʊʨʘʚʤʮʝʥʪʨ ɻɸʋɿ çʈʂɹ ʄɿ ʈʊè) ʩ ʧʦʩʣʝʜ-

ʩʪʚʠʷʤʠ ʦʩʪʨʦʛʦ ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʦʩʪʝʦʤʠʝʣʠʪʘ 

ʦʙʣʘʩʪʠ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʥʘʙʣʶʜʘʣʦʩʴ 140 

ʧʘʮʠʝʥʪʦʚ (143 ʩʫʩʪʘʚʘ), ʠʟ ʥʠʭ ʢʦʣʠʯʝʩʪʚʦ ʤʘʣʴʯʠ-

ʢʦʚ ʩʦʩʪʘʚʠʣʦ 79 (56,42%), ʘ ʜʝʚʦʯʝʢ ï 61 (43,57%) 

(P<0,05). 
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ʊʘʙʣʠʮʘ 1 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʧʦ ʚʠʜʘʤ ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʦʩʪʨʦʛʦ ʛʝʤʘʪʦʛʝʥʥʦʛʦ 

ʤʝʪʘʵʧʠʬʠʟʘʨʥʦʛʦ ʦʩʪʝʦʤʠʝʣʠʪʘ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʙʝʜʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ ʠ ʣʦʢʘʣʠʟʘʮʠʠ 

ʦʩʣʦʞʥʝʥʠʷ 

ʌʦʨʤʘ ʧʦʨʘʞʝʥʠʷ 

ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʙʝʜʨʘ 

ʇʦʣ ʉʪʦʨʦʥʘ ʧʦʨʘʞʝʥʠʷ 
ɺʩʝʛʦ 

ʙʦʣʴʥʳʭ 

(ʩʫʩʪʘʚʦʚ) 
ʤʘʣʴ-

ʯʠʢʠ 
ʜʝʚʦʯʢʠ 

ʣʝʚʦ-

ʩʪʦʨʦʥ-

ʥʠʡ 

ʧʨʘʚʦ-

ʩʪʦʨʦʥ-

ʥʠʡ 

ʜʚʫʩʪʦ-

ʨʦʥʥʠʡ 

ɼʠʩʪʝʥʟʠʦʥʥʳʡ ʚʳʚʠʭ ʙʝʜʨʘ 2 2 1 2 1 4 (5) 

Coxa vara ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʛʦ 

ʦʩʪʨʦʛʦ ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʤʝʪʘʵʧʠʬʠ-

ʟʘʨʥʦʛʦ ʦʩʪʝʦʤʠʝʣʠʪʘ 

7 5 4 8  12 (12) 

ʏʘʩʪʠʯʥʳʡ ʜʝʬʝʢʪ ʵʧʠʬʠʟʘ ʛʦʣʦʚʢʠ 

ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ 
8 5 6 7  13 (13) 

ʇʦʣʥʳʡ ʜʝʬʝʢʪ ʵʧʠʬʠʟʘ ʛʦʣʦʚʢʠ ʙʝʜ-

ʨʝʥʥʦʡ ʢʦʩʪʠ 
9 16 10 15  25 (25) 

ɼʝʬʝʢʪ ʛʦʣʦʚʢʠ ʠ ʰʝʡʢʠ ʙʝʜʨʝʥʥʦʡ 

ʢʦʩʪʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʟʦʥʳ ʨʦʩʪʘ 

ʙʦʣʴʰʦʛʦ ʚʝʨʪʝʣʘ 

28 14**  18 23 1 42 (43) 

ɼʝʬʝʢʪ ʛʦʣʦʚʢʠ ʠ ʰʝʡʢʠ ʙʝʜʨʝʥʥʦʡ 

ʢʦʩʪʠ ʩ ʟʘʢʨʳʪʠʝʤ ʟʦʥʳ ʨʦʩʪʘ ʙʦʣʴ-

ʰʦʛʦ ʚʝʨʪʝʣʘ 

15 15 12 17 1 30 (31) 

ʂʦʢʩʘʨʪʨʦʟ 4 1 2 3  5 (5) 

ɸʥʢʠʣʦʟ ʩʫʩʪʘʚʘ 6 3 7 2  9 (9) 

ɺʩʝʛʦ ʙʦʣʴʥʳʭ 79 61* 60 77 3 140 (143) 

* - ʜʦʩʪʦʚʝʨʥʦʝ ʦʪʣʠʯʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʘʣʴʯʠʢʦʚ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʜʝʚʦʯʝʢ ʩ ʥʘʜʝʞʥʦʩʪʴʶ ʚʳʚʦʜʘ P<0.05;  

** - ʜʦʩʪʦʚʝʨʥʦʝ ʦʪʣʠʯʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʘʣʴʯʠʢʦʚ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʜʝʚʦʯʝʢ ʩ ʥʘʜʝʞʥʦʩʪʴʶ ʚʳʚʦʜʘ P<0.01.  

 

ɺʠʜʳ ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʝʨʝʥʝʩʝʥ-

ʥʦʛʦ ʦʩʪʨʦʛʦ ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʤʝʪʘʵʧʠʬʠʟʘʨʥʦʛʦ 

ʦʩʪʝʦʤʠʝʣʠʪʘ (ʆɻʄʕʆ) ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ 

ʙʝʜʨʘ (ʇʆɹʂ) ʙʳʣʠ ʨʘʟʣʠʯʥʳʤʠ. ʅʘʠʤʝʥʴʰʫʶ ʪʷ-

ʞʝʩʪʴ ʧʦʨʘʞʝʥʠʷ ʇʆɹʂ ʩʦʩʪʘʚʠʣʠ ʥʝʜʝʩʪʨʫʢʪʠʚ-

ʥʳʝ ʚʠʜʳ ʦʩʣʦʞʥʝʥʠʡ ʆɻʄʕʆ ʵʪʦʡ ʦʙʣʘʩʪʠ. ʂ ʥʠʤ 

ʙʳʣʠ ʦʪʥʝʩʝʥʝʥʳ: ʜʠʩʪʝʥʟʠʦʥʥʳʡ ʚʳʚʠʭ ʙʝʜʨʘ, ʜʝ-

ʬʦʨʤʘʮʠʷ ʇʆɹʂ ʚ ʚʠʜʝ ʚʘʨʫʩʥʦʡ ʝʸ ʜʝʬʦʨʤʘʮʠʠ, 

ʨʘʟʚʠʚʰʠʡʩʷ ʧʦʩʣʝ ʦʩʪʨʦʛʦ ʛʥʦʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʫ-

ʩʪʘʚʝ ʢʦʢʩʘʨʪʨʦʟ ʠ ʘʥʢʠʣʦʟ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ. 

ʊʘʢ ʫ 4 ʙʦʣʴʥʳʭ (5 ʩʫʩʪʘʚʦʚ) ʚʦʟʥʠʢ ʜʠʩʪʝʥʟʠʦʥʥʳʡ 

ʚʳʚʠʭ ʙʝʜʨʘ (3,49Ñ0,01%).  

- ʩʨʝʜʠ çʩʘʤʦʚʧʨʘʚʠʚʰʠʭʩʷè ʜʠʩʪʝʥʟʠʦʥʥʳʭ 

ʚʳʚʠʭʦʚ ʙʝʜʨʘ ʚʩʪʨʝʯʘʶʪʩʷ ʜʠʩʪʝʥʟʠʦʥʥʳʝ ʚʳʚʠʭʠ 

ʩ ʚʳʨʘʞʝʥʥʳʤ ʨʫʙʮʦʚʳʤ ʠʥʪʝʨʧʦʥʘʪʦʤ ʚ ʩʫʩʪʘʚʝ, 

ʪʨʝʙʫʶʱʠʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ. ɹʦʣʴʥʳʝ, ʧʦʣʫ-

ʯʘʚʰʠʝ ʘʜʝʢʚʘʪʥʦʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʭʠʨʫʨʛʠʯʝʩʢʦʝ 

ʣʝʯʝʥʠʝ ʦʩʪʨʦʛʦ ʛʥʦʡʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʨʷʜʫ ʩ ʦʨʪʦ-

ʧʝʜʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʦʡ ʚʦʟʤʦʞʥʳʭ ʦʩʣʦʞʥʝ-

ʥʠʡ, ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʙʝʞʘʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ; 

- ʩʨʝʜʠ ʚʩʝʭ ʬʦʨʤ ʧʦʨʘʞʝʥʠʡ ʇʆɹʂ ʫ ʜʝʪʝʡ 

ʜʘʥʥʳʡ ʚʠʜ ʦʩʣʦʞʥʝʥʠʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʝʥ ʚ 

ʧʣʘʥʝ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʛʥʦʟʘ; 

- ʬʦʨʤʳ ʜʠʩʪʝʥʟʠʦʥʥʳʭ çʩʦʩʪʦʷʚʰʠʭʩʷè ʚʳ-

ʚʠʭʦʚ ʙʝʜʨʘ ʫ ʜʝʪʝʡ ʠ ʤʝʪʦʜʳ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝ-

ʥʠʷ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ ʘʥʘʣʦʛʠʯʥʳ ʙʦʣʴʥʳʤ 

ʩ ʚʨʦʞʜʝʥʥʳʤ ʚʳʚʠʭʦʤ ʙʝʜʨʘ ʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʦʨʤʘʣʴʥʳʭ ʙʠʦʤʝ-

ʭʘʥʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪ-

ʜʝʣʘ ʙʝʜʨʘ ʠ ʪʘʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ; 

ɼʝʬʦʨʤʘʮʠʷ ʇʆɹʂ ʚ ʚʠʜʝ ʚʘʨʫʩʥʦʡ ʝʸ ʜʝʬʦʨ-

ʤʘʮʠʠ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘʤʠ ʫ 12 ʧʘʮʠʝʥʪʦʚ 

(8,39Ñ0,02%), ʪʦʛʜʘ ʢʘʢ ʯʘʩʪʠʯʥʳʡ ʜʝʬʝʢʪ ʵʧʠʬʠʟʘ 

ʛʦʣʦʚʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʚʩʪʨʝʪʠʣʩʷ ʫ 13 ʥʘʙʣʶʜʘ-

ʝʤʳʭ (9,09Ñ0,02%).  

ʋ 25 (17,48Ñ0,03%) ʙʦʣʴʥʳʭ ʥʘʙʣʶʜʘʣʩʷ ʧʦʣ-

ʥʳʡ ʜʝʬʝʢʪ ʵʧʠʬʠʟʘ ʛʦʣʦʚʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ.  

ɼʝʬʝʢʪ ʛʦʣʦʚʢʠ ʠ ʰʝʡʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʩ ʩʦ-

ʭʨʘʥʥʦʩʪʴʶ ʟʦʥʳ ʨʦʩʪʘ ʘʧʦʬʠʟʘ ʙʦʣʴʰʦʛʦ ʚʝʨʪʝʣʘ 

ʥʘʙʣʶʜʘʣʩʷ ʫ 42 ʙʦʣʴʥʳʭ (43 ʩʫʩʪʘʚʘ), ʯʪʦ ʩʦʩʪʘ-

ʚʠʣʦ 30,06Ñ0,04%.  

ɹʦʣʴʥʳʭ ʩ ʜʝʬʝʢʪʦʤ ʛʦʣʦʚʢʠ ʠ ʰʝʡʢʠ ʙʝʜʨʝʥ-

ʥʦʡ ʢʦʩʪʠ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤ ʟʘʢʨʳʪʠʝʤ ʠʣʠ ʧʦ-

ʚʨʝʞʜʝʥʠʝʤ ʟʦʥʳ ʨʦʩʪʘ ʘʧʦʬʠʟʘ ʙʦʣʴʰʦʛʦ ʚʝʨʪʝʣʘ 

ʧʨʦʣʝʯʝʥʦ 30 ʯʝʣʦʚʝʢ (31 ʩʫʩʪʘʚ), ʯʪʦ ʩʦʩʪʘʚʠʣʦ 

21,67Ñ0,03% ʦʪ ʚʩʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʨʘʞʝʥʥʳʭ ʩʫ-

ʩʪʘʚʦʚ.  

ʂʦʢʩʘʨʪʨʦʟʳ ʥʘ ʧʦʯʚʝ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʆɻʄʕʆ 

ʫ ʧʦʜʨʦʩʪʢʦʚ ʚʳʷʚʣʝʥʳ ʚ 5 ʩʣʫʯʘʷʭ (3,49Ñ0,01%).  

ɹʦʣʴʥʳʭ ʩ ʘʥʢʠʣʦʟʘʤʠ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ 

ʧʨʦʣʝʯʝʥʦ 9 ʯʝʣʦʚʝʢ (6,29Ñ0,02%). ɼʚʫʩʪʦʨʦʥʥʷʷ 

ʧʘʪʦʣʦʛʠʷ ʦʙʥʘʨʫʞʝʥʘ ʫ 3 (2,14Ñ0,01%) ʙʦʣʴʥʳʭ, 

ʦʜʥʦʩʪʦʨʦʥʥʷʷ - ʫ 137 (97,86Ñ0,02%). ʆʨʪʦʧʝʜʠʯʝ-

ʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ 

ʧʦʩʣʝ ʆɻʄʕʆ ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ ʩʣʝʚʘ ʫ 60 ʨʝʙʝʥʢʘ, 

ʯʪʦ ʩʦʩʪʘʚʠʣʦ 42,85Ñ0,04%, ʩʧʨʘʚʘ ï ʫ 77 

(55Ñ0,04%). ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʦʨʪʦʧʝʜʠʯʝʩʢʠʝ 

ʦʩʣʦʞʥʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʧʦ-

ʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʆɻʄʕʆ ʚʦʟʥʠʢʘʣʠ ʚ ʨʘʟʥʳʝ ʚʦʟ-

ʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʧʘʮʠʝʥʪʦʚ. ʊʘʢ, 96 ʜʝʪʝʡ ʧʝʨʝ-

ʥʝʩʣʠ ʛʝʤʘʪʦʛʝʥʥʳʡ ʦʩʪʝʦʤʠʝʣʠʪ ʚ ʧʝʨʠʦʜ ʥʦʚʦ-

ʨʦʞʜʝʥʥʦʩʪʠ ʠ ʥʘ ʧʝʨʚʦʤ ʛʦʜʫ ʞʠʟʥʠ, ʨʘʟʚʠʪʠʝ 

ʟʘʙʦʣʝʚʘʥʠʡ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʫ ʥʠʭ ʧʦ ʩʭʝʤʝ: ʧʫ-

ʧʦʯʥʳʡ ʩʝʧʩʠʩ ï ʦʩʪʨʳʡ ʛʝʤʘʪʦʛʝʥʥʳʡ ʤʝʪʘʵʧʠʬʠ-

ʟʘʨʥʳʡ ʦʩʪʝʦʤʠʝʣʠʪ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʙʝʜ-

ʨʝʥʥʦʡ ʢʦʩʪʠ ï ʜʝʩʪʨʫʢʪʠʚʥʳʡ ʚʳʚʠʭ ʙʝʜʨʘ (ʪʘʙ-

ʣʠʮʘ 2). ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʫ ʛʨʫʧʧʫ ʙʦʣʴʥʳʭ 



32 Norwegian Journal of development of the International Science No 57/2021 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝ-

ʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʩʫʩʪʘʚʘ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʥʦʤ ʧʝʨʠʦʜʝ ʟʦʥʳ ʨʦʩʪʘ ʧʨʦʢʩʠʤʘʣʴ-

ʥʦʛʦ ʦʪʜʝʣʘ ʙʝʜʨʘ ʦʪʩʫʪʩʪʚʫʶʪ, ʩʪʝʧʝʥʴ ʜʝʩʪʨʫʢʮʠʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʯʨʝʟʚʳʯʘʡʥʦ ʪʨʫʜʥʦ. ʕʪʦ ʦʙʲʷʩ-

ʥʷʝʪʩʷ ʠ ʪʝʤ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ ʛʥʦʡʥʳʤ ʚʦʩʧʘʣʝʥʠʝʤ ʠ 

ʥʘʨʫʰʝʥʠʝʤ ʤʝʩʪʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʧʨʦʮʝʩʩʳ 

ʦʩʩʠʬʠʢʘʮʠʠ ʵʧʠʬʠʟʦʚ ʤʦʛʫʪ ʟʘʧʘʟʜʳʚʘʪʴʩʷ ʥʘ ʤʝ-

ʩʷʮʳ ʠ ʜʘʞʝ ʛʦʜʳ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ ʥʝʧʨʘʚʠʣʴʥʫʶ 

ʪʘʢʪʠʢʫ ʦʨʪʦʧʝʜʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʜʘʥʥʦʛʦ ʢʦʥʪʠʥ-

ʛʝʥʪʘ ʙʦʣʴʥʳʭ.  

ʊʘʢʞʝ ʢ ʧʨʝʚʘʣʠʨʦʚʘʥʠʶ ʩʨʝʜʠ ʥʘʰʝʛʦ ʢʦʥ-

ʪʠʥʛʝʥʪʘ ʙʦʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʚʳʨʘʞʝʥʥʳʤʠ ʜʝ-

ʩʪʨʫʢʪʠʚʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʣʠ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʨʘʥʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʆɻʄʕʆ, ʦʪʩʫʪʩʪʚʠʝ ʘʜʝʢʚʘʪʥʦʛʦ ʭʠ-

ʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ, ʥʘʣʠʯʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ 

ʦʨʪʦʧʝʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ. 

ʊʘʙʣʠʮʘ 2 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʦʣʴʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ, ʚʦʟʨʘʩʪʘ ʠ ʣʦʢʘʣʠʟʘʮʠʠ  

ʦʨʪʦʧʝʜʠʯʝʩʢʦʛʦ ʦʩʣʦʞʥʝʥʠʷ ʥʘ ʤʦʤʝʥʪ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʅʀʎʊ çɺʊʆè ʥʘ ʦʧʝʨʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ 

ɺʦʟʨʘʩʪ (ʣʝʪ) 
ʇʦʣ ʃʦʢʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ 

ɺʩʝʛʦ 
ʤʘʣʴʯʠʢʠ ʜʝʚʦʯʢʠ ʜʚʫʩʪʦʨʦʥʥʠʡ ʦʜʥʦʩʪʦʨʦʥʥʠʡ 

1-3 ʛʦʜʘ 35 20* 2 53***  55 

4-6 ʣʝʪ  18 11 1 28***  29 

7-9 ʣʝʪ 15 6**   21 21 

10-14 ʣʝʪ 12 11  23 23 

ʉʪʘʨʰʝ 14 ʣʝʪ 5 7  12 12 

* - ʜʦʩʪʦʚʝʨʥʦʝ ʦʪʣʠʯʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʘʣʴʯʠʢʦʚ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʜʝʚʦʯʝʢ ʩ ʥʘʜʝʞʥʦʩʪʴʶ ʚʳʚʦʜʘ P<0.05;  

** - ʜʦʩʪʦʚʝʨʥʦʝ ʦʪʣʠʯʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʘʣʴʯʠʢʦʚ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʜʝʚʦʯʝʢ ʩ ʥʘʜʝʞʥʦʩʪʴʶ ʚʳʚʦʜʘ P<0.01;  

*** - ʜʦʩʪʦʚʝʨʥʦʝ ʦʪʣʠʯʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʘʣʴʯʠʢʦʚ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʜʝʚʦʯʝʢ ʩ ʥʘʜʝʞʥʦʩʪʴʶ ʚʳʚʦʜʘ P<0.001 

 

ʊʘʢ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʦʤ 

ʦʩʪʝʦʤʠʝʣʠʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʯʠʪʘʝʪʩʷ ʜʠʩʪʝʥʟʠ-

ʦʥʥʳʡ ʚʳʚʠʭ, ʧʨʦʠʩʭʦʜʷʱʠʡ ʟʘ ʩʯʝʪ ʛʠʜʨʘʚʣʠʯʝ-

ʩʢʦʛʦ ʚʳʙʨʦʩʘ ʛʦʣʦʚʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʠʟ ʩʫʩʪʘʚʘ 

ʠ ʦʧʦʨʦʞʥʝʥʠʷ ʛʥʦʷ ʚ ʧʘʨʘʦʩʩʘʣʴʥʳʝ ʪʢʘʥʠ. ɹʣʘʛʦ-

ʧʨʠʷʪʥʦʩʪʴ ʪʘʢʦʛʦ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʚʳʨʘʞʘ-

ʝʪʩʷ ʚ ʤʝʥʴʰʠʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʩʦ ʩʪʦ-

ʨʦʥʳ ʙʝʜʨʝʥʥʦʛʦ ʠ ʪʘʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʥʦʤ ʧʝʨʠʦʜʝ ʥʘʤʠ ʥʘʙʣʶʜʘʣʠʩʴ 

ʙʦʣʴʥʳʝ ʩ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʦʨʪʦʧʝʜʠʯʝʩʢʠʤʠ ʧʦ-

ʩʣʝʜʩʪʚʠʷʤʠ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦʩʣʝ 

ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʆɻʄʕʆ. ʊʘʢʠʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣʦ 5. 

ɺ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʧʝʨʝʙʦʣʝʣʠ 28 ʯʝʣʦʚʝʢ, ʘ ʫ 

16 ʦʩʪʨʳʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʢʦʩʪʠ ʨʘʟ-

ʚʠʣʩʷ ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ ʧʝʨʠʦʜʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ 

ʵʪʠʭ ʙʦʣʴʥʳʭ ʩʪʝʧʝʥʴ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʙʳʣʘ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʦʡ ï ʚ ʦʩʥʦʚʥʦʤ ʦʨʪʦʧʝʜʠʯʝ-

ʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʫ ʙʦʣʴʥʳʭ, ʧʝʨʝʥʝʩʰʠʭ ʆɻʄʕʆ 

ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʧʨʦʷʚʣʷʣʠʩʴ ʚ ʚʠʜʝ ʜʠʩʪʝʥʟʠʦʥ-

ʥʳʭ ʚʳʚʠʭʦʚ (3 ʙʦʣʴʥʳʭ), ʩoxa vara ï ʧʦʩʣʝ ʧʝʨʝʥʝ-

ʩʝʥʥʦʛʦ ʆɻʄʕʆ (5 ʙʦʣʴʥʳʭ), ʩ ʯʘʩʪʠʯʥʳʤ ʜʝʬʝʢ-

ʪʦʤ ʵʧʠʬʠʟʘ ʛʦʣʦʚʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʣʝʯʠʣʠʩʴ 8 

ʧʘʮʠʝʥʪʦʚ. ʉ ʧʦʣʥʳʤ ʜʝʬʝʢʪʦʤ ʵʧʠʬʠʟʘ ʛʦʣʦʚʢʠ 

ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʚ ʵʪʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶ-

ʜʘʣʦʩʴ 2 ʙʦʣʴʥʳʭ. ʆʨʪʦʧʝʜʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ, 

ʚʦʟʥʠʢʰʠʝ ʧʦʩʣʝ ʆɻʄʕʆ ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ ʧʝʨʠʦʜʝ, 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʨʘʟʚʠʪʠʝʤ ʢʦʢʩʘʨʪʨʦʟʦʚ ʠ ʘʥʢʠ-

ʣʦʟʦʚ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ.  
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Abstract 
Orthopedic complications of acute hematogenous metaepiphyseal osteomyelitis (OHMEO) in the femoral 

lesion have some features and occur in the form of various forms of destruction in the area of the proximal femur 

(POB). Patients with severe consequences of hematogenous osteomyelitis in the hip joint area were monitored and 

treated in the Department of Pediatric Traumatology and Orthopedics of the State Medical Institution "RKB of the 

Ministry of Health of the Republic of Tatarstan". These consequences of hematogenous osteomyelitis of the bones 

forming the hip joint were observed in the form of a defect in the femoral head or defects in the head and neck of 

the femur. The developed methods of surgical treatment of these patients make it possible to restore the limb's 

support capacity, joint function, and compensate for the shortening of the limb. Long-term results were followed 

up to 15 years. 

ɸʥʥʦʪʘʮʠʷ 

ʆʨʪʦʧʝʜʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʦʩʪʨʦʛʦ ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʤʝʪʘʵʧʠʬʠʟʘʨʥʦʛʦ ʦʩʪʝʦʤʠʝʣʠʪʘ 

(ʆɻʄʕʆ) ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʠʜʝ ʨʘʟʣʠʯʥʳʭ 

ʬʦʨʤ ʜʝʩʪʨʫʢʮʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ (ʇʆɹʂ). ɺ ʦʪʜʝʣʝʥʠʠ ʜʝʪʩʢʦʡ ʪʨʘʚ-

ʤʘʪʦʣʦʛʠʠ ʠ ʦʨʪʦʧʝʜʠʠ ɻɸʋɿ çʈʂɹ ʄɿ ʈʊè ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʠ ʣʝʯʝʥʠʠ ʥʘʭʦʜʠʣʠʩʴ ʧʘʮʠʝʥʪʳ ʩ ʪʷʞʝʣʳʤʠ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʦʩʪʝʦʤʠʝʣʠʪʘ ʚ ʦʙʣʘʩʪʠ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ. ʕʪʠ ʧʦʩʣʝʜʩʪʚʠʷ ʛʝʤʘʪʦ-

ʛʝʥʥʦʛʦ ʦʩʪʝʦʤʠʝʣʠʪʘ ʢʦʩʪʝʡ, ʦʙʨʘʟʫʶʱʠʭ ʪʘʟʦʙʝʜʨʝʥʥʳʡ ʩʫʩʪʘʚ, ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʚʠʜʝ ʜʝʬʝʢʪʘ ʛʦʣʦʚʢʠ 

ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʠʣʠ ʜʝʬʝʢʪʦʚ ʛʦʣʦʚʢʠ ʠ ʰʝʡʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʳ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʣʝʯʝʥʠʷ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʧʦʟʚʦʣʷʶʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʦʧʦʨʦʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʝʯʥʦʩʪʠ, ʬʫʥʢʮʠʶ ʩʫʩʪʘʚʘ, ʢʦʤ-

ʧʝʥʩʠʨʦʚʘʪʴ ʫʢʦʨʦʯʝʥʠʝ ʢʦʥʝʯʥʦʩʪʠ. ʆʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʩʣʝʞʝʥʳ ʥʘ ʩʨʦʢʝ ʜʦ 15 ʣʝʪ. 

 

Keywords: Hematogenic osteomyelitis, corrective osteotomy, hip joint, deformity, hip neck. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʝʤʘʪʦʛʝʥʥʳʡ ʦʩʪʝʦʤʠʝʣʠʪ, ʢʦʨʨʝʛʠʨʫʶʱʘʷ ʦʩʪʝʦʪʦʤʠʷ, ʪʘʟʦʙʝʜʨʝʥʥʳʡ ʩʫʩʪʘʚ, 

ʜʝʬʦʨʤʘʮʠʷ, ʰʝʡʢʘ ʙʝʜʨʘ. 

 

ɺʚʝʜʝʥʠʝ 

ʅʘʠʙʦʣʝʝ ʪʷʞʝʣʳʤ ʦʩʣʦʞʥʝʥʠʝʤ ʧʝʨʝʥʝʩʝʥ-

ʥʦʛʦ ʦʩʪʨʦʛʦ ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʤʝʪʘʵʧʠʬʠʟʘʨʥʦʛʦ 

ʦʩʪʝʦʤʠʝʣʠʪʘ (ʆɻʄʕʆ) ʦʙʣʘʩʪʠ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ 

ʩʫʩʪʘʚʘ ʢʘʢ ʧʦ ʩʚʦʝʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ, ʪʘʢ ʠ ʧʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʚ ʦʪʜʘʣʝʥʥʦʤ ʧʝʨʠʦʜʝ ʷʚ-

ʣʷʝʪʩʷ ʜʝʩʪʨʫʢʪʠʚʥʳʡ ʚʳʚʠʭ ʙʝʜʨʘ ʩ ʜʝʬʝʢʪʦʤ ʛʦ-

ʣʦʚʢʠ ʠ ʰʝʡʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʩ ʧʦʣʥʦʡ ʧʦʪʝʨʝʡ 

ʦʧʦʨʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʝʯʥʦʩʪʠ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʥʠʡ ʢ ʭʠʨʫʨʛʠʯʝʩʢʦʤʫ ʣʝ-

ʯʝʥʠʶ ʜʝʩʪʨʫʢʮʠʡ ʇʆɹʂ ʧʨʝʩʣʝʜʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʝ 

ʮʝʣʠ: 1) ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʧʦʨʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʝʯ-

ʥʦʩʪʠ, 2) ʜʦʩʪʠʞʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʙʲʝʤʘ ʜʚʠʞʝ-

ʥʠʡ ʚ ʩʫʩʪʘʚʝ, 3) ʫʩʪʨʘʥʝʥʠʝ ʫʢʦʨʦʯʝʥʠʷ ʢʦʥʝʯʥʦ-

ʩʪʠ (ʉʦʢʦʣʦʚʩʢʠʡ ɸ.ʄ., ɼʷʰʢʝʚʠʯ ɺ.ʄ., 1989; ʅʠ-

ʢʦʣʘʝʚ ɸ.ʀ., ʂʘʤʦʩʢʦ ʄ.ʄ., 2006). ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʪʝʧʝʥʠ ʜʝʩʪʨʫʢʮʠʠ ʇʆɹʂ ʜʣʷ ʨʝʰʝʥʠʷ ʚʳʰʝʧʝ-

ʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ ʧʨʝʜʣʦʞʝʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʨʘʟ-

ʥʦʦʙʨʘʟʥʳʭ ʦʧʝʨʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ, ʩʦʚʝʨʰʝʥʩʪʚʫʝ-

ʤʳʭ ʜʦ ʩʠʭ ʧʦʨ (ʇʦʟʜʝʝʚ ɸ.ʇ., 1999; ʇʦʟʜʝʝʚ ɸ.ʇ., 

ɻʘʨʢʘʚʝʥʢʦ ʖ.ɽ., ʂʘʤʦʩʢʦ ʄ.ʄ., 2006). ɼʣʷ ʦʧʨʝ-
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ʜʝʣʝʥʠʷ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʜʝ-

ʣʝʥʠʝ ʩʪʝʧʝʥʝʡ ʜʝʩʪʨʫʢʮʠʠ ʇʆɹʂ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʚʳʙʦʨʫ ʩʧʦʩʦʙʘ 

ʣʝʯʝʥʠʷ ʠ ʦʮʝʥʢʝ ʝʛʦ ʨʝʟʫʣʴʪʘʪʘ (ɼʘʥʠʝʣʷʥ ʆ.ɸ., 

1996; ʉʦʢʦʣʦʚʩʢʠʡ ɸ.ʄ., ʉʦʢʦʣʦʚʩʢʠʡ ʆ.ɸ., 1997).  

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʩʚʷʱʝʥʥʦʡ ʭʠʨʫʨʛʠʯʝ-

ʩʢʦʤʫ ʣʝʯʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʜʝʩʪʨʫʢʮʠʡ ʧʨʦʢ-

ʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ (ʇʆɹʂ) ʫ ʜʝ-

ʪʝʡ, ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʯʪʦ ʚʘʞʥʝʡʰʠʝ ʜʣʷ 

ʢʣʠʥʠʢʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʙʣʝʤʳ 

ʣʝʯʝʥʠʷ ʜʝʩʪʨʫʢʮʠʡ ʇʆɹʂ ʦʩʪʘʶʪʩʷ ʥʝʨʝʰʝʥ-

ʥʳʤʠ.  

ʊʘʢ, ʘʚʪʦʨʘʤʠ ʤʥʦʛʠʭ ʩʧʦʩʦʙʦʚ ʭʠʨʫʨʛʠʯʝ-

ʩʢʦʛʦ ʣʝʯʝʥʠʷ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʩʪʝʧʝʥʴ ʜʝʩʪʨʫʢʮʠʠ 

ʇʆɹʂ ʠ ʩʦʭʨʘʥʝʥʠʝ ʠʣʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʟʘʢʨʳ-

ʪʠʝ ʟʦʥ ʨʦʩʪʘ ʙʣʠʟʣʝʞʘʱʠʭ ʘʧʦʬʠʟʦʚ (ʙʦʣʴʰʦʡ 

ʚʝʨʪʝʣ, ʧʦʜʚʟʜʦʰʥʘʷ ʢʦʩʪʴ), ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ ʧʣʘʩʪʠʢʠ ʜʝʬʝʢʪʘ ʇʆɹʂ. ʄʝʞʜʫ ʪʝʤ 

ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʜʝʩʪʨʫʢʮʠʡ ʇʆɹʂ ʜʦʣʞʥʳ ʧʦʜʙʠ-

ʨʘʪʴʩʷ ʩʪʨʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʪʝʧʝʥʠ ʜʝʬʝʢʪʘ ʇʆɹʂ, ʩʦʭʨʘʥʥʦʩʪʠ ʟʦʥ ʨʦʩʪʘ 

ʩʫʩʪʘʚʘ ʠ ʚʦʟʨʘʩʪʘ ʙʦʣʴʥʦʛʦ. ʅʝʠʟʫʯʝʥʥʳʤ ʦʩʪʘ-

ʝʪʩʷ ʚʦʧʨʦʩ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʦʥ ʨʦ-

ʩʪʘ ʘʧʦʬʠʟʦʚ ʧʦʜʚʟʜʦʰʥʦʡ ʢʦʩʪʠ ʚ ʮʝʣʷʭ ʧʣʘʩʪʠʢʠ 

ʦʪʩʫʪʩʪʚʫʶʱʝʛʦ ʵʧʠʬʠʟʘ ʛʦʣʦʚʢʠ ʙʝʜʨʘ. 

ʃʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ʩ ʜʝʬʝʢʪʦʤ ʛʦʣʦʚʢʠ ʠ 

ʰʝʡʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʧʨʠ ʩʦʭʨʘʥʠʚʰʝʡʩʷ 

ʟʦʥʝ ʨʦʩʪʘ ʘʧʦʬʠʟʘ ʙʦʣʴʰʦʛʦ ʚʝʨʪʝʣʘ 

ɼʝʬʝʢʪʳ ʛʦʣʦʚʢʠ ʠ ʰʝʡʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ 

ʚʩʪʨʝʯʘʶʪʩʷ, ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ, 

ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʫʶ ʧʘʪʦʣʦʛʠʶ. 

ɼʘʥʥʳʡ ʚʠʜ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʥʝʨʝʜʢʦ ʩʦ-

ʧʨʦʚʦʞʜʘʝʪʩʷ ʜʝʬʦʨʤʘʮʠʝʡ ʇʆɹʂ, ʦʧʠʩʘʥʥʦʡ ʚ ʣʠ-

ʪʝʨʘʪʫʨʝ ʢʘʢ çʪʨʝʪʠʡ ʢʦʥʪʫʨ ʢʦʨʪʠʢʘʣʴʥʦʛʦ ʩʣʦʷè 

(ʐʘʜʠʥ ʄ.ʗ., 1961). ɸʥʘʪʦʤʠʯʝʩʢʠ ʧʨʦʢʩʠʤʘʣʴ-

ʥʳʡ ʦʪʜʝʣ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʧʨʠʦʙʨʝʪʘʝʪ ʧʣʦʩʢʦʩʪ-

ʥʫʶ ʬʦʨʤʫ ʚ ʚʠʜʝ ʨʝʙʨʘ ʠʣʠ ʥʦʞʝʥ. ʇʨʠ ʠʥʪʘʢʪʥʦʤ 

ʘʧʦʬʠʟʝ ʙʦʣʴʰʦʛʦ ʚʝʨʪʝʣʘ ʩ ʧʨʠʟʥʘʢʘʤʠ ʬʫʥʢʮʠʦ-

ʥʠʨʫʶʱʝʡ ʨʦʩʪʢʦʚʦʡ ʟʦʥʦʡ ʨʦʩʪʘ ʤʝʪʘʜʠʘʬʠʟʘʨ-

ʥʳʡ ʦʪʜʝʣ ʙʝʜʨʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʧʣʘʩʪʠʢʠ ʛʦʣʦʚʢʠ ʙʝʜʨʘ. ɸʨʭʠʪʝʢʪʦʥʠʢʘ ʙʦʣʴʰʦʛʦ 

ʚʝʨʪʝʣʘ ʭʦʨʦʰʦ ʦʪʚʝʯʘʝʪ ʮʝʣʷʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʛʦʣʦʚʢʠ ʠ ʰʝʡʢʠ ʙʝʜʨʝʥ-

ʥʦʡ ʢʦʩʪʠ (ɹʦʛʜʘʥʦʚ ʌ.ʈ., 1965). ɸʧʦʬʠʟʘʨʥʳʡ 

ʭʨʷʱ, ʧʦʤʝʱʝʥʥʳʡ ʚ ʫʩʣʦʚʠʷ ʦʪʩʫʪʩʪʚʫʶʱʝʛʦ ʵʧʠ-

ʬʠʟʘ ʛʦʣʦʚʢʠ ʙʝʜʨʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʩʦʢʦʥ-

ʛʨʫʵʥʪʥʦʡ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ, ʩʫʩʪʘʚʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜʚʠʞʥʦʩʪʠ ʚ 

ʩʫʩʪʘʚʝ. ʂʨʦʤʝ ʪʦʛʦ, ʟʦʥʘ ʨʦʩʪʘ ʘʧʦʬʠʟʘ ʙʦʣʴʰʦʛʦ 

ʚʝʨʪʝʣʘ ʩʦʭʨʘʥʷʝʪ ʧʦʪʝʥʮʠʶ ʚʥʦʚʴ ʩʦʟʜʘʥʥʦʡ ʛʦ-

ʣʦʚʢʠ ʠ ʰʝʡʢʠ ʢ ʨʦʩʪʫ (ʅʦʚʘʯʝʥʢʦ ʅ.ʇ., 1965). ʆʜ-

ʥʘʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʫʩʣʦʚʠʠ ʥʦʨʤʘʣʠʟʘ-

ʮʠʠ ʘʥʘʪʦʤʦ-ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ 

ʩʫʩʪʘʚʝ ʠ ʩʦʭʨʘʥʝʥʠʷ ʧʠʪʘʥʠʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ.  

ɼʣʷ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʜʝʬʝʢʪʦʤ ʛʦʣʦʚʢʠ ʠ 

ʰʝʡʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʧʨʠ ʩʦʭʨʘʥʠʚʰʝʡʩʷ ʟʦʥʝ 

ʨʦʩʪʘ ʙʦʣʴʰʦʛʦ ʚʝʨʪʝʣʘ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʨʝ-

ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʙʝʜʨʝʥʥʦʡ ʢʦ-

ʩʪʠ ʧʨʠ ʜʝʬʝʢʪʘʭ ʛʦʣʦʚʢʠ ʠ ʰʝʡʢʠ (ɸ.ʉ. 

ˉ1662526).  

ʆʧʠʩʘʥʠʝ ʤʝʪʦʜʘ. ʈʘʟʨʝʟʦʤ ʧʦ ʥʘʨʫʞʥʦʙʦʢʦ-

ʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʥʘʞʘʶʪ ʦʙʣʘʩʪʴ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ 

ʩʫʩʪʘʚʘ. ʇʦʩʣʝ ʘʨʪʨʦʪʦʤʠʠ ʦʩʚʦʙʦʞʜʘʶʪ ʚʝʨʪʣʫʞ-

ʥʫʶ ʚʧʘʜʠʥʫ ʦʪ ʨʫʙʮʦʚ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʝʝ ʭʨʷ-

ʱʝʚʦʡ ʧʦʢʨʦʚ. ʆʩʪʝʦʪʦʤʠʨʫʶʪ ʚʝʨʪʝʣʴʥʫʶ ʦʙʣʘʩʪʴ 

(ʨʠʩ. 1ʘ) ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʚʝʨʭʫ ʚʥʠʟ ʠ ʠʟʥʫʪʨʠ 

ʢʥʘʨʫʞʠ ʠ ʢʟʘʜʠ. ʇʨʠ ʵʪʦʤ ʦʪʩʝʢʘʝʪʩʷ ʯʘʩʪʴ ʘʧʦ-

ʬʠʟʘ (5) ʙʦʣʴʰʦʛʦ ʚʝʨʪʝʣʘ ʩ ʧʦʜʣʝʞʘʱʠʤ ʤʝʪʘʬʠ-

ʟʦʤ, ʚʢʣʶʯʘʶʱʠʤ ʯʘʩʪʴ ʟʦʥʳ ʨʦʩʪʘ (11) ʠ ʤʝʩʪʘ 

ʧʨʠʢʨʝʧʣʝʥʠʷ ʥʘʨʫʞʥʳʭ ʨʦʪʘʪʦʨʦʚ ʙʝʜʨʘ (8) ʩ ʧʦʨ-

ʮʠʝʡ ʤʳʰʮ ʚʝʨʪʝʣʴʥʦʡ ʛʨʫʧʧʳ. ɺʝʨʪʝʣʴʥʫʶ 

ʛʨʫʧʧʫ ʤʳʰʮ ʨʘʩʩʣʘʠʚʘʶʪ ʧʨʦʜʦʣʴʥʦ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʣʠʥʠʠ ʩʝʯʝʥʠʷ ʘʧʦʬʠʟʘ (4) ʙʦʣʴʰʦʛʦ ʚʝʨ-

ʪʝʣʘ. ʇʨʦʠʟʚʦʜʷʪ ʦʩʪʝʦʪʦʤʠʶ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪ-

ʜʝʣʘ ʙʝʜʨʘ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʪʩʝʯʝʥʠʷ ʤʘ-

ʣʦʛʦ ʚʝʨʪʝʣʘ ʩ ʦʪʩʣʘʠʚʘʥʠʝʤ ʥʘʜʢʦʩʪʥʠʮʳ ʧʦ ʣʠʥʠʠ 

ʩʝʯʝʥʠʷ. ʇʣʦʩʢʦʩʪʴ ʦʩʪʝʦʪʦʤʠʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ 

ʧʨʠ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʘ ʩʧʝʨʝʜʠ ʥʘʟʘʜ, ʩʚʝʨʭʫ ʚʥʠʟ ʩ 

ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 1800-ɸ, 

ʛʜʝ ɸ - ʚʝʣʠʯʠʥʘ ʚʦʟʨʘʩʪʥʦʛʦ ʐɼʋ. ʌʦʨʤʘ ʦʩʪʝʦ-

ʪʦʤʠʠ ʞʝʣʦʙʦʚʘʪʘʷ. ʆʩʪʝʦʪʦʤʠʨʦʚʘʥʥʳʡ ʧʨʦʢʩʠ-

ʤʘʣʴʥʳʡ ʬʨʘʛʤʝʥʪ (2) ʨʦʪʠʨʫʶʪ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ 

ʥʘ 900 ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʥʘ ʧʨʘʚʦʤ ʙʝʜʨʝ ʠ ʧʨʦʪʠʚ 

- ʥʘ ʣʝʚʦʤ. ɿʘʪʝʤ ʥʘʢʣʦʥʷʶʪ ʬʨʘʛʤʝʥʪ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʫʛʣʫ ʦʩʪʝʦʪʦʤʠʠ ʩ ʬʠʢʩʘʮʠʝʡ ʚʦ ʬʨʦʥʪʘʣʴ-

ʥʦʡ ʧʣʦʩʢʦʩʪʠ ʢ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʘʬʠʟʘ 

ʙʝʜʨʘ, ʧʨʠ ʵʪʦʤ ʦʙʨʘʟʫʶʪʩʷ ʐɼʋ ʠ ɸʊ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʚʦʟʨʘʩʪʥʳʤ ʥʦʨʤʘʤ. ʌʠʢʩʘʮʠʶ ʦʩʫ-

ʱʝʩʪʚʣʷʶʪ ʧʫʯʢʦʤ ʩʧʠʮ (9) ʯʝʨʝʟ ʜʠʘʬʠʟ ʙʝʜʨʘ ʠ 

ʚʜʦʣʴ ʦʩʠ ʦʩʪʝʦʪʦʤʠʨʦʚʘʥʥʦʛʦ ʠ ʥʘʢʣʦʥʝʥʥʦʛʦ 

ʬʨʘʛʤʝʥʪʘ ʰʝʡʢʠ ʙʝʜʨʘ (ʨʠʩ. 1ʙ). ʇʨʦʠʟʚʦʜʷʪ 

ʚʧʨʘʚʣʝʥʠʝ çʩʬʦʨʤʠʨʦʚʘʥʥʦʡè ʰʝʡʢʠ ʙʝʜʨʘ (2) ʚ 

ʦʩʚʦʙʦʞʜʝʥʥʫʶ ʦʪ ʨʫʙʮʦʚʳʭ ʪʢʘʥʝʡ ʚʝʨʪʣʫʞʥʫʶ 

ʚʧʘʜʠʥʫ (1). ʆʪʩʝʯʝʥʥʳʡ ʬʨʘʛʤʝʥʪ ʘʧʦʬʠʟʘ (5), 

ʚʢʣʶʯʘʶʱʠʡ ʟʦʥʫ ʨʦʩʪʘ ʠ ʧʦʜʣʝʞʘʱʫʶ ʯʘʩʪʴ ʤʝʪʘ-

ʬʠʟʘ ʩ ʧʨʠʢʨʝʧʣʷʶʱʠʤʠʩʷ ʤʳʰʮʘʤʠ ʚʝʨʪʝʣʴʥʦʡ 

ʛʨʫʧʧʳ (6) ʠ ʥʘʨʫʞʥʳʤʠ ʨʦʪʘʪʦʨʘʤʠ ʙʝʜʨʘ (8), ʬʠʢ-

ʩʠʨʫʶʪ ʢ ʤʝʩʪʫ ʦʩʪʝʦʪʦʤʠʠ ʜʠʘʬʠʟʘʨʥʦʛʦ ʬʨʘʛ-

ʤʝʥʪʘ ʙʝʜʨʘ (12). ʌʠʢʩʘʮʠʶ ʧʨʦʠʟʚʦʜʷʪ ʪʨʘʥʩʦʩ-

ʩʘʣʴʥʦ ʩʧʠʮʘʤʠ ʩ ʫʧʦʨʥʳʤʠ ʧʣʦʱʘʜʢʘʤʠ (10), 

ʢʦʥʮʳ ʢʦʪʦʨʳʭ ʟʘʢʨʝʧʣʷʶʪ ʢ ʩʪʝʨʞʥʝʚʳʤ ʬʠʢʩʘʪʦ-

ʨʘʤ ʘʧʧʘʨʘʪʘ ʀʣʠʟʘʨʦʚʘ. ʈʘʥʫ ʟʘʰʠʚʘʶʪ ʧʦʩʣʦʡʥʦ 

ʜʦ ʜʨʝʥʘʞʥʦʡ ʪʨʫʙʢʠ. ʏʝʨʝʟ ʜʠʩʪʘʣʴʥʳʡ ʦʪʜʝʣ 

ʙʝʜʨʘ ʠ ʢʨʳʣʦ ʧʦʜʚʟʜʦʰʥʦʡ ʢʦʩʪʠ ʧʨʦʚʦʜʷʪ ʧʝʨʝ-

ʢʨʝʱʠʚʘʶʱʠʝʩʷ ʩʧʠʮʳ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʥʪʠʨʫʶʪ 

ʜʚʫʭʩʝʢʮʠʦʥʥʳʡ ʘʧʧʘʨʘʪ ʀʣʠʟʘʨʦʚʘ (ʨʠʩ. 1ʚ). ɼʠʩ-

ʪʨʘʢʮʠʝʡ ʦʩʫʱʝʩʪʚʣʷʶʪ ʨʘʟʛʨʫʟʢʫ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ 

ʩʫʩʪʘʚʘ. ʏʝʨʝʟ 2 ʤʝʩʷʮʘ ʧʦʩʣʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʦ-

ʩʪʘʪʦʯʥʦʡ ʢʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪ-

ʜʝʣʘ ʙʝʜʨʘ ʩʧʠʮʳ (9 ʠ 10) ʫʜʘʣʷʶʪ. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʦʪʩʝʢʘʶʪ ʤʳʰʝʯʥʫʶ ʥʦʞʢʫ (7) ʚʥʝʩʫʩʪʘʚʥʦ ʩ ʧʦʜ-

ʰʠʚʘʥʠʝʤ ʝʝ ʢ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʚʝʨʪʝʣʴʥʳʭ ʤʳʰʮ 

(5). ʇʦʩʣʝ ʵʪʦʛʦ ʫʜʣʠʥʷʶʪ ʢʦʥʝʯʥʦʩʪʴ ʥʘ ʥʝʦʙʭʦʜʠ-

ʤʫʶ ʚʝʣʠʯʠʥʫ. ʅʘʛʨʫʟʢʫ ʥʘ ʢʦʥʝʯʥʦʩʪʴ ʨʘʟʨʝʰʘʶʪ 

ʯʝʨʝʟ 3,5-4 ʤʝʩʷʮʘ. 

ɹʦʣʴʥʦʤʫ ʥʘʟʥʘʯʘʶʪ ʢʫʨʩ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ 

ʪʝʨʘʧʠʠ. ʂʣʠʥʠʯʝʩʢʠʡ ʧʨʠʤʝʨ: ʙʦʣʴʥʦʡ ʂ-ʚ, 4 ʣʝʪ 

(ʠʩʪʦʨʠʷ ʙʦʣʝʟʥʠ ˉ2650), ʧʦʩʪʫʧʠʣ ʚ ʦʪʜʝʣʝʥʠʝ 

ʜʝʪʩʢʦʡ ʦʨʪʦʧʝʜʠʠ ʅʀʎʊ çɺʊʆè ʩ ʜʠʘʛʥʦʟʦʤ: ʜʝ-

ʩʪʨʫʢʪʠʚʥʳʡ ʚʳʚʠʭ ʧʨʘʚʦʛʦ ʙʝʜʨʘ ʩ ʜʝʬʝʢʪʦʤ ʛʦ-

ʣʦʚʢʠ ʠ ʰʝʡʢʠ, ʟʦʥʘ ʨʦʩʪʘ ʘʧʦʬʠʟʘ ʙʦʣʴʰʦʛʦ ʚʝʨ-

ʪʝʣʘ ʩʦʭʨʘʥʝʥʘ (ʨʠʩ. 2ʘ).  

ɹʦʣʴʥʦʤʫ ʧʨʦʠʟʚʝʜʝʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʧʨʦʢʩʠ-

ʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʙʝʜʨʘ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʚʝʨ-

ʪʝʣʴʥʫʶ ʧʣʘʩʪʠʢʫ ʥʘ ʧʠʪʘʶʱʝʡ ʤʳʰʝʯʥʦʡ ʥʦʞʢʝ 
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(ʨʠʩ. 82ʘ, ʙ). ʏʝʨʝʟ ʜʚʘ ʤʝʩʷʮʘ (ʨʠʩ. 82ʚ) ʤʳʰʝʯʥʫʶ 

ʥʦʞʢʫ ʦʪʩʝʢʣʠ ʠ ʧʦʜʰʠʣʠ ʝʝ ʢ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ 

ʚʝʨʪʝʣʴʥʳʭ ʤʳʰʮ, ʧʨʦʠʟʚʝʣʠ ʧʦʜʚʝʨʪʝʣʴʥʫʶ 

ʦʩʪʝʦʪʦʤʠʶ ʙʝʜʨʘ ʠ ʫʜʣʠʥʠʣʠ ʢʦʥʝʯʥʦʩʪʴ ʥʘ 3 ʩʤ 

(ʨʠʩ. 2ʛ). ɹʦʣʴʥʦʡ ʦʩʤʦʪʨʝʥ ʯʝʨʝʟ 2 ʛʦʜʘ. ʐɼʋ ʠ 

ʫʛʦʣ ɸʊ ʚ ʧʨʝʜʝʣʘʭ ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʳ. ʉʘʤʦʧʨʦʠʟ-

ʚʦʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʥʘʚʝʩ ʢʨʳʰʠ ʚʝʨʪʣʫʞʥʦʡ 

ʚʧʘʜʠʥʳ (ʨʠʩ. 2ʜ). ʋʢʦʨʦʯʝʥʠʝ ʢʦʥʝʯʥʦʩʪʠ ʫʩʪʨʘ-

ʥʝʥʦ. ʉʠʤʧʪʦʤ ʊʨʝʥʜʝʣʝʥʙʫʨʛʘ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

(ʨʠʩ. 3ʘ, ʙ, ʚ, ʛ). 

 
ʈʠʩ. 1 ʘ, ʙ, ʚ.  

ʉʧʦʩʦʙ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʧʨʠ ʜʝʬʝʢʪʘʭ ʛʦʣʦʚʢʠ ʠ ʰʝʡʢʠ 
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ʈʠʩ. 2. ʈʝʥʪʛʝʥʦʛʨʘʤʤʳ ʙʦʣʴʥʦʛʦ ʂ-ʚʘ, 4 ʣʝʪ (ʠ/ʙ. ˉ 2650), ʩ ʜʝʬʝʢʪʦʤ ʛʦʣʦʚʢʠ ʠ ʰʝʡʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦ-

ʩʪʠ ʩ ʩʦʭʨʘʥʝʥʥʦʡ ʟʦʥʦʡ ʨʦʩʪʘ ʘʧʦʬʠʟʘ ʙʦʣʴʰʦʛʦ ʚʝʨʪʝʣʘ: ʘ ï ʜʦ ʦʧʝʨʘʮʠʠ; ʙ ï ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʵʪʘʧʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ; ʚ ï ʧʦʩʣʝ ʦʪʩʝʯʝʥʠʷ ʤʳʰʝʯʥʦʡ ʥʦʞʢʠ;  

ʛ ï ʧʦʩʣʝ ʦʪʢʨʳʪʦʛʦ ʚʧʨʘʚʣʝʥʠʷ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʠ ʫʜʣʠʥʝʥʠʷ;  

ʜ ï ʨʝʟʫʣʴʪʘʪ ʣʝʯʝʥʠʷ. 

 
ʈʠʩ. 3ʘ, ʙ, ʚ, ʛ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʣʝʯʝʥʠʷ ʂ-ʚʘ, 5 ʣʝʪ (ʠ/ʙ. ˉ 9123). 

 

ɹʦʣʴʥʦʡ ʦʩʤʦʪʨʝʥ ʯʝʨʝʟ 13 ʣʝʪ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ (ʨʠʩ. 4).  
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ʈʠʩ. 4. ʈʝʥʪʛʝʥʦʛʨʘʤʤʘ ʪʦʛʦ ʞʝ ʙʦʣʴʥʦʛʦ ʯʝʨʝʟ 13 ʣʝʪ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ  

 

ʅʘ ʨʝʥʪʛʝʥʦʛʨʘʤʤʝ (ʨʠʩ. 4) ʦʪʤʝʯʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʨʝʚʘʣʴʛʠʟʘʮʠʷ ʇʆɹʂ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʝ-

ʢʦʥʩʪʨʫʢʮʠʠ, ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʥʘʚʝʩ ʢʨʳʰʠ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ ʦʢʘʟʘʣʩʷ ʩʦʩʪʦʷ-

ʪʝʣʴʥʳʤ. ʆʪʤʝʯʘʝʪʩʷ ʫʢʦʨʦʯʝʥʠʝ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʥʘ 4 ʩʤ (ʧʦ ʧʦʚʦʜʫ ʯʝʛʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʙʦʣʴʥʦʡ ʙʳʣ 

ʧʨʦʦʧʝʨʠʨʦʚʘʥ).  

ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 5ʘ, ʙ. 

 
ʈʠʩ. 5. ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʣʝʯʝʥʠʷ ʯʝʨʝʟ 13 ʣʝʪ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ:  

- ʙʦʣʴʥʳʝ ʩ ʜʝʬʝʢʪʦʤ ʛʦʣʦʚʢʠ ʠ ʰʝʡʢʠ ʙʝʜʨʝʥ-

ʥʦʡ ʢʦʩʪʠ ʩ ʩʦʭʨʘʥʥʦʩʪʴʶ ʟʦʥʳ ʨʦʩʪʘ ʘʧʦʬʠʟʘ 

ʙʦʣʴʰʦʛʦ ʚʝʨʪʝʣʘ ʩʦʩʪʘʚʠʣʠ 30,06% ʦʪ ʯʠʩʣʘ ʚʩʝʭ 

ʙʦʣʴʥʳʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ 

ʦʩʣʦʞʥʝʥʠʡ ʆɻʄʕʆ ʚ ʦʙʣʘʩʪʠ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫ-

ʩʪʘʚʘ; 

- ʭʘʨʘʢʪʝʨ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ 

ʜʝʬʝʢʪʝ ʛʦʣʦʚʢʠ ʠ ʰʝʡʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʜʦʣʞʝʥ 

ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ʥʘ ʚʦʩʩʦʟʜʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ, ʦʨʛʘ-

ʥʦʪʦʧʠʯʝʩʢʦʡ ʬʦʨʤʳ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʙʝʜ-

ʨʝʥʥʦʡ ʢʦʩʪʠ;  

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʐɼʋ, ʙʣʠʟʢʦʛʦ ʢ ʘʥʘʪʦʤʠʯʝ-

ʩʢʦʡ ʥʦʨʤʝ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʦʩʪʥʦʛʦ ʜʝʬʠʮʠʪʘ ʪʘ-

ʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ ʩʦʭʨʘʥʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʩʪ 

ʧʨʠʢʨʝʧʣʝʥʠʷ ʤʳʰʮ ʚʝʨʪʝʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʟʚʦʣʷʪ, 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʨʦʚʝʜʝʥʠʶ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘ-

ʥʠʷ ʩʫʩʪʘʚʘ ʚ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ ʙʝʟ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʣʦʞʥʦʩʪʝʡ; 

- ʧʨʠ ʜʝʬʝʢʪʝ ʛʦʣʦʚʢʠ ʠ ʰʝʡʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦ-

ʩʪʠ ʠ ʩʦʭʨʘʥʠʚʰʝʡʩʷ ʟʦʥʝ ʨʦʩʪʘ ʘʧʦʬʠʟʘ ʙʦʣʴʰʦʛʦ 

ʚʝʨʪʝʣʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʮʝʣʷʭ 

ʧʣʘʩʪʠʢʠ ʦʪʩʫʪʩʪʚʫʶʱʝʡ ʛʦʣʦʚʢʠ ʠ ʰʝʡʢʠ ʙʝʜʨʝʥ-

ʥʦʡ ʢʦʩʪʠ;  

- ʚʦʧʨʦʩ ʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʘʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥ ʪʦʣʴʢʦ ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʐɼʋ, ʙʣʠʟʢʦʛʦ ʢ ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʝ; 

- ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥ-

ʥʳʭ ʪʦʯʝʢ ʧʨʠʢʨʝʧʣʝʥʠʷ ʚʝʨʪʝʣʴʥʦʡ ʛʨʫʧʧʳ ʤʳʰʮ 
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ʧʦʟʚʦʣʠʣʦ ʫʣʫʯʰʠʪʴ ʙʠʦʤʝʭʘʥʠʢʫ ʩʫʩʪʘʚʘ ʫ ʦʧʝʨʠ-

ʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ;  

- ʚʳʰʝʦʧʠʩʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʠʣ ʧʦʣʫʯʠʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʚ 22 ʩʣʫʯʘʷʭ ʠʟ 

24, ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʥʘ ʦʪʜʘʣʝʥʥʳʭ ʩʨʦʢʘʭ ʥʘʙʣʶ-

ʜʝʥʠʷ.  
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Abstcact 
This work aims to develop a methodological approach to establishing a mathematical description based on a 

planned experiment and regression analysis for pharmaceutical studies with quantitative factors. The objects of 

regression studies in pharmacy in most cases are multifactorial dependencies obtained in order to identify optimal 

solutions - to determine the optimal composition of the dosage form, as well as the optimal parameters of the 

technological modes of its manufacture to ensure the necessary values of pharmacological and technological indi-

cators that meet the requirements of the Pharmacopoeia. Mathematical processing of experimental dependences 

using modern computer software and applications, in particular, MS Excel and Mathcad, allows for technically 

quick and efficient establishing of regression equations and checking the adequacy of the obtained mathematical 

descriptions. In the course of regression analysis, based on the results of the planned experiment, some features in 

the processing of experimental data have been revealed. It was found that the minimum amount of information 

presented by experimental data at the boundaries of the factor space can be used both to confirm and to refute the 

assumption about the mechanism of factors influence on the objective function and, consequently, the type of 

mathematical model. The possibility of establishing a mathematical description of the effect of quantitative factors 

on target indicators based on regression analysis of their generalized separate effect on the pharmaco-technological 

characteristics of the developed dosage forms has been revealed. 

ɸʥʥʦʪʘʮʠʷ 
ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʧʠʩʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʣʘʥʠʨʫʝʤʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʆʙʲʝʢʪʘʤʠ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʬʘʨʤʘʮʠʠ ʚ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʩʣʫʯʘʝʚ, ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʬʘʢʪʦʨʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ 

ʨʝʰʝʥʠʡ - ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʝʸ ʧʦʣʫʯʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʟʥʘʯʝʥʠʡ ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʌʘʨʤʘʢʦʧʝʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʧʨʠʣʦʞʝʥʠʡ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ, MS Excel ʠ Mathcad, ʧʦʟʚʦʣʷʝʪ ʪʝʭʥʠʯʝʩʢʠ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ 

ʠ ʧʨʦʚʝʨʷʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ. ɺ ʭʦʜʝ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʦʩ-

ʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʣʘʥʠʨʫʝʤʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ɺʳʷʩʥʝʥʦ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʦʧʳʪʥʳʤʠ 

ʜʘʥʥʳʤʠ ʥʘ ʛʨʘʥʠʮʘʭ ʬʘʢʪʦʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, ʪʘʢ ʠ ʜʣʷ 

ʦʧʨʦʚʝʨʞʝʥʠʷ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʤʝʭʘʥʠʟʤʝ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʘ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʠʜʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ɺʳʷʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʚʣʠʷʥʠʷ ʢʦʣʠ-

ʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʮʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʦʩʥʦʚʝ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠʭ ʦʙʦʙʱʝʥʥʦʛʦ ʨʘʟʜʝʣʴ-

ʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ.  

 

Keywords: planned experiment, quantitative factors, objective function, response surface, mathematical 

model, regression analysis. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʘʥʠʨʫʝʤʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ, ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʦʪʢʣʠʢʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ. 
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ɺʚʝʜʝʥʠʝ. ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ 
ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʣʝʢʘʨ-
ʩʪʚʝʥʥʦʡ ʬʦʨʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʝʸ ʧʦʣʫʯʝʥʠʷ. ɼʦ-
ʩʪʠʯʴ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʤʦʞʥʦ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʧʨʦʚʝ-
ʜʝʥʠʷ ʤʥʦʛʦʧʣʘʥʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟ-
ʚʦʣʷʪ ʦʩʫʱʝʩʪʚʠʪʴ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʝ ʠʟʫʯʝʥʠʝ 
ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ.  
ʉʦʚʨʝʤʝʥʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʚ 

ʩʚʦʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʷʚʣʷʶʪʩʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤʠ 
ʩʠʩʪʝʤʘʤʠ, ʩʦʜʝʨʞʘʱʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ 
ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʢʘʢ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʫʙʩʪʘʥʮʠʠ, 
ʪʘʢ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. ɺʩʝ ʵʪʠ ʚʝʱʝʩʪʚʘ 
ʦʪʥʦʩʷʪʩʷ, ʢʘʢ ʠ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʦʣʦ-
ʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (ʩʧʦʩʦʙʳ, ʤʝʪʦʜʳ, ʘʧʧʘʨʘʪʳ ʠ 
ʜʨ.) ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʘʤ. ʂʨʦʤʝ ʢʘʯʝʩʪʚʝʥ-
ʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠʭʦʜʠʪʩʷ ʠʟʫʯʘʪʴ ʠ ʙʦʣʴʰʦʝ ʢʦʣʠ-
ʯʝʩʪʚʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ: ʪʝʤʧʝʨʘʪʫʨʫ, 
ʜʘʚʣʝʥʠʝ, ʟʥʘʯʝʥʠʝ pH ʩʨʝʜʳ, ʩʢʦʨʦʩʪʴ ʠ ʧʨʦʜʦʣ-
ʞʠʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʦʦʪʥʦ-
ʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʚʝ-
ʱʝʩʪʚ, ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʧʦʨʦʰʢʦʚ, ʜʠʩʧʝʨʩʥʦʩʪʴ, ʨʘʩ-
ʪʚʦʨʠʤʦʩʪʴ, ʚʷʟʢʦʩʪʴ ʠ ʜʨ. 
ʄʥʦʛʦʬʘʢʪʦʨʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʦʜ-

ʥʦʡ ʠʟ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʧʨʠ ʩʦʟʜʘʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ. 
ɼʨʫʛʦʡ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʚʝ-

ʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ 
ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥ-
ʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʦʚʦʜʷʪ ʩʪʘ-
ʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʳʪʦʚ, ʧʦʣʫʯʘʝ-
ʤʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʣʘʥʘʤ. ɼʣʷ 
ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʮʝʣʝ-
ʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʦʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʢʘʢ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ. ʅʘʠʙʦʣʝʝ ʰʠʨʦ-
ʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 
ʟʘʚʠʩʠʤʦʩʪʝʡ ʥʘʰʣʠ ʤʦʜʝʣʠ ʚ ʚʠʜʝ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ 
ʧʦʣʠʥʦʤʦʚ 1, 2 ʠ 3-ʡ ʩʪʝʧʝʥʠ. ʇʦʣʫʯʝʥʥʳʝ ʵʤʧʠʨʠ-
ʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʛʣʫʙʦʢʦ ʠ ʜʝʪʘʣʴʥʦ 
ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦ-
ʨʦʚ ʥʘ ʮʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʦʧʨʝʜʝʣʷʪʴ ʟʥʘʯʝʥʠʷ 
ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʧʪʠʤʘʣʴʥʳʝ ʚʝʣʠ-
ʯʠʥʳ ʮʝʣʝʚʳʭ ʬʫʥʢʮʠʡ. 
ʋʯʠʪʳʚʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶ-

ʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ 
ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʦʡ 
ʩʣʦʞʥʦʩʪʠ. ʀʩʧʦʣʴʟʫʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʢʦʤ-
ʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʧʨʠʣʦʞʝʥʠʷ (MS Excel, 
Mathcad, Maple) ʤʦʞʥʦ ʪʝʭʥʠʯʝʩʢʠ ʙʳʩʪʨʦ ʦʧʨʝʜʝ-
ʣʠʪʴ ʚʠʜ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʠ ʝʛʦ ʢʦʵʬʬʠ-
ʮʠʝʥʪʳ, ʧʨʦʚʝʩʪʠ ʛʨʘʬʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʠ 
ʧʦʜʪʚʝʨʜʠʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ.  
ʎʝʣʴ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʤʝʪʦʜʦ-

ʣʦʛʠʯʝʩʢʠʡ ʧʦʭʦʜ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʤʘʪʝʤʘʪʠʯʝ-
ʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʫʨʘʚʥʝ-
ʥʠʡ ʦʙʦʙʱʝʥʥʦʛʦ ʨʘʟʜʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʢʦʣʠʯʝ-
ʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʮʝʣʝʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘ 
ʧʨʠʤʝʨʝ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, 
ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʩʦʩʪʘʚʘ ʪʘʙʣʝʪʦʯʥʦʡ 
ʩʤʝʩʠ.  
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʱʝʠʟʚʝʩʪʥʳʤ ʬʘʢ-

ʪʦʤ ʷʚʣʷʝʪʩʷ, ʪʦ ʯʪʦ ʟʘʜʘʯʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʚʳʙʦʨ ʬʘʢʪʦʨʦʚ, ʬʘʨ-
ʤʘʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʚʠʜʘ ʤʘʪʝʤʘ-
ʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʆʙʲʝʢʪʘʤʠ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘ-
ʣʠʟʘ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʝ ʩʪʘʥʦʚʷʪʩʷ: 
ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʣʝʢʘʨ-
ʩʪʚʝʥʥʦʡ ʬʦʨʤʳ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘ-
ʤʝʪʨʳ ʝʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ. 
ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʩʝʛʜʘ ʠʩʭʦ-

ʜʷʪ ʠʟ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʚʥʫʪʨʠ ʬʘʢʪʦʨ-
ʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʚʣʠʷ-
ʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʥʘ ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ, ʦʧʠʨʘʷʩʴ ʥʘ 
ʘʧʨʠʦʨʥʳʝ ʜʘʥʥʳʝ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ. ɽʩʣʠ 
ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʣʠʥʝʡʥʘʷ ʤʦʜʝʣʴ ʩ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʝʤ ʬʘʢʪʦʨʦʚ, ʪʦ ʜʦʩʪʘʪʦʯʥʦ ʧʣʘʥʘ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘ ʧʦ ʪʠʧʫ n2, ʛʜʝ n ï ʯʠʩʣʦ ʬʘʢʪʦʨʦʚ. ɽʩʣʠ ʠʩ-
ʩʣʝʜʦʚʘʪʝʣʴ ʥʝ ʫʚʝʨʝʥ ʚ ʪʘʢʦʤ ʚʠʜʝ ʤʘʪʝʤʘʪʠʯʝ-
ʩʢʦʛʦ ʦʧʠʩʘʥʠʷ, ʪʦ ʧʨʝʞʜʝ ʯʝʤ ʧʨʦʚʦʜʠʪʴ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʝʨʠʠ ʦʧʳʪʦʚ ʥʘ ʦʩʥʦʚʥʳʭ ʫʨʦʚ-
ʥʷʭ ʬʘʢʪʦʨʦʚ, ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʩʣʝʜʫʶʱʠʡ ʘʥʘʣʠʟ. 
ɽʛʦ ʩʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʥʘʯʘʣʘ ʚʝʩʴ ʤʘʩ-
ʩʠʚ ʜʘʥʥʳʭ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʦʜʥʦʡ ʧʝʨʝʤʝʥ-
ʥʦʡ. ɿʘʪʝʤ ʧʨʦʚʦʜʠʪʩʷ ʧʦʜʦʙʥʘʷ ʦʧʝʨʘʮʠʷ ʜʣʷ 
ʦʩʪʘʣʴʥʳʭ. ɺ ʠʪʦʛʝ ʧʦʣʫʯʘʝʤ ʩʠʩʪʝʤʫ ʟʘʚʠʩʠʤʦ-
ʩʪʝʡ ʪʠʧʘ ὣ Ὢὼ . ʇʦʩʣʝ ʧʝʨʝʤʥʦʞʝʥʠʷ ʫʨʘʚʥʝ-
ʥʠʡ ʩʠʩʪʝʤʳ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʬʦʨʤʠʨʫʝʪʩʷ ʩʨʝʜʥʝʛʝʦ-
ʤʝʪʨʠʯʝʩʢʘʷ ʠʪʦʛʦʚʘʷ ʬʫʥʢʮʠʷ ʚʠʜʘ: 

ὣὢ Ὢὼ ϽὪὼ ϽȣϽὪὼ Ⱦ  
ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʣʝ-

ʜʠʪʴ ʧʝʨʝʢʨʝʩʪʥʦʝ ʚʣʠʷʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʪ.ʝ. ʚʩʝ 
ʚʦʟʤʦʞʥʳʝ ʫʨʦʚʥʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [1].  
ɺ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

Ὢὼ  ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʙʦʨ ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʫʥʢʮʠʡ, 
ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʤʝʪʦʜʫ 
ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. ɼʣʷ ʢʘʞʜʦʡ ʧʝʨʝʤʝʥʥʦʡ ὼ 
ʧʦʜʙʠʨʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦ ʟʥʘʯʝ-
ʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ, ʪ.ʝ. ʠʟ ʚʩʝʛʦ ʤʥʦʛʦ-
ʦʙʨʘʟʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 
ʦʧʠʩʘʪʴ ʠʟʤʝʥʝʥʠʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ὣ Ὢὼ , 
ʚʳʙʠʨʘʝʪʩʷ ʪʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʫ ʢʦ-
ʪʦʨʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʥʘʠʙʦʣʴʰʠʡ. 
ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʢʦʨ-

ʨʝʣʷʮʠʷ ʠʪʦʛʦʚʦʡ ʬʫʥʢʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 
ʫʩʪʨʘʥʷʝʪʩʷ ʧʦʛʨʝʰʥʦʩʪʠ, ʚʳʟʚʘʥʥʳʝ ʥʝʩʫʱʝ-
ʩʪʚʝʥʥʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʟ-
ʜʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʠʥʬʦʨ-
ʤʘʮʠʠ ʦ ʧʦʚʝʜʝʥʠʠ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʚʥʫʪʨʠ ʬʘʢ-
ʪʦʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʣʠ ʥʝ ʚʩʝ 
ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʮʝʣʝʚʦʛʦ ʧʦʢʘʟʘ-
ʪʝʣʷ, ʫʯʪʝʥʳ ʠʣʠ ʚʦʟʤʦʞʝʥ ʠʥʦʡ ʭʘʨʘʢʪʝʨ ʟʘʚʠʩʠ-
ʤʦʩʪʠ, ʠʪʦʛʦʚʘʷ ʬʫʥʢʮʠʷ ʜʘʞʝ ʧʦʩʣʝ ʢʦʨʨʝʢʮʠʠ ʥʝ 
ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʘʜʝʢʚʘʪʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʧʠʩʘ-
ʥʠʝʤ ʠʩʩʣʝʜʫʝʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. 
ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʢʘʞʝʤ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʥʘ ʧʨʠʤʝʨʝ ʜʚʫʭʬʘʢʪʦʨ-
ʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʪʠʧʘ 22 ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʩʦʩʪʘʚʘ 
ʪʘʙʣʝʪʦʯʥʦʡ ʩʤʝʩʠ (ʭ1 ï ʥʘʧʦʣʥʠʪʝʣʴ, ʭ2 ï ʩʚʷʟʫʶ-
ʱʝʝ ) [2]. ɼʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʙʳʣʠ ʧʦʣʫ-
ʯʝʥʳ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ ʜʣʷ ʪʨʝʭ ʬʘʨʤʘʢʦ-ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʨʠʩ.1): ʨʘʩʧʘʜʘʝʤʦʩʪʠ 
(ʫ1), ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʨʘʟʜʘʚʣʠʚʘʥʠʶ (ʫ2) ʠ ʠʩʪʠʨʘʝ-
ʤʦʩʪʠ (ʫ3). ʍʘʨʘʢʪʝʨ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 
ʦ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠʩ-
ʩʣʝʜʫʝʤʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʣʠʥʝʡʥʳʭ ʤʦʜʝʣʝʡ.  
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ʈʠʩʫʥʦʢ 1. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ: 1) ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ; 2) ï 

ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʧʦ ʫʨʘʚʥʝʥʠʷʤ (1-3) 

 

ʇʦ ʠʤʝʶʱʠʤʩʷ ʦʧʳʪʥʳʤ ʜʘʥʥʳʤ ʩʦʛʣʘʩʥʦ 

ʧʣʘʥʫ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʦʧʨʝʜʝʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʤʝ-

ʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʣʠʥʝʡʥʳʝ ʫʨʘʚʥʝʥʠʷ 

ʨʝʛʨʝʩʩʠʠ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʬʘʢʪʦʨʦʚ ʩʣʝʜʫʶ-

ʱʝʛʦ ʚʠʜʘ: 

ώρὼρȟὼς σχψȟυ ωὼρ ψȟψσσὼς φȟψσσὼρὼς    (1) 

ώςὼρȟὼς σȟχπψςσȟπτςὼρ σψȟωυψὼς ρυȟπτςὼρὼς   (2) 

ώσὼρȟὼς ρȟυρφπȟςςχὼρ πȟσωωὼς πȟρσὼρὼς    (3) 

 ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʠʭ ʫʨʘʚʥʝʥʠʡ ʚ ʙʘʟʦʚʳʭ ʪʦʯʢʘʭ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 0,32%. ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʟʘ-

ʚʠʩʠʤʦʩʪʝʡ ʧʦʢʘʟʳʚʘʝʪ ʧʦʣʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʪ-

ʢʣʠʢʘ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʜʝʢʚʘʪʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʚʣʠʷʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʦʩʪʘʚʝ ʪʘʙʣʝʪʦʢ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʦʡ ʣʝʢʘʨ-

ʩʪʚʝʥʥʦʡ ʬʦʨʤʳ: ʨʘʩʧʘʜʘʝʤʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʨʘʟʜʘʚʣʠʚʘʥʠʶ ʠ ʠʩʪʠʨʘʝʤʦʩʪʠ.  

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʧʦʩʦʙʘ ʫʩʪʘ-

ʥʦʚʣʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ ʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ ʩʣʝʜʫʶʱʠʡ ʘʣ-

ʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ. 

ʈʘʩʩʤʦʪʨʝʪʴ ʦʙʦʙʱʝʥʥʦʝ ʨʘʟʜʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʬʘʢʪʦʨʦʚ ʥʘ ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘ-

ʥʠʝ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʵʤʧʠʨʠʯʝʩʢʦʝ ʫʨʘʚ-

ʥʝʥʠʝ, ʙʘʟʠʨʫʶʱʝʝʩʷ ʥʘ ʬʠʟʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʠ ʧʨʦ-

ʪʝʢʘʶʱʝʛʦ ʧʨʦʮʝʩʩʘ ʠ ʦʪʨʘʞʘʶʱʝʝ ʨʝʘʣʴʥʳʡ ʤʝʭʘ-

ʥʠʟʤ ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʘ 

ʚʳʩʦʢʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʠ-

ʩʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ. ʇʨʠ 

ʵʪʦʤ ʚʳʙʠʨʘʶʪʩʷ ʠʤʝʥʥʦ ʪʝ ʪʠʧʦʚʳʝ ʬʫʥʢʮʠʠ, ʢʦ-

ʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʧʠʩʘ-

ʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ. 

1. ʆʧʨʝʜʝʣʠʪʴ ʵʤʧʠʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʜʣʷ 
ʟʘʚʠʩʠʤʦʩʪʝʡ y1=f(x1) ʠ y1=f(x2). 

2. ʇʦʣʫʯʠʪʴ ʠʪʦʛʦʚʦʝ ʫʨʘʚʥʝʥʠʝ ʚ ʚʠʜʝ ʩʨʝʜ-
ʥʝʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ: 

)2()1()2,1( xfxfxxyi =  ʩ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʢʦʨʨʝʣʷʮʠʠ. ɺ ʜʘʥʥʦʤ ʩʣʫ-

ʯʘʝ ʧʦʣʫʯʝʥʥʦʝ ʧʝʨʝʢʨʝʩʪʥʦʝ ʚʣʠʷʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ 

ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝ ʦʪʨʘʞʘʝʪ ʨʝʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʪʦʣʴʢʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʘʢʪ ʝʛʦ 

ʧʨʠʩʫʪʩʪʚʠʷ.  

3. ʆʮʝʥʠʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦ-
ʚʝʨʭʥʦʩʪʝʡ ʦʪʢʣʠʢʘ, ʠʩʧʦʣʴʟʫʷ ʛʨʘʬʠʯʝʩʢʫʶ ʠʥ-

ʪʝʨʧʨʝʪʘʮʠʶ, ʠ ʚʝʣʠʯʠʥʫ ʧʦʛʨʝʰʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʫʯʝʥʥʳʭ ʫʨʘʚʥʝʥʠʡ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥ-

ʥʳʭ ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʩʧʦʩʦʙʫ ʧʦʣʫʯʝʥʳ ʩʨʝʜʥʝ-

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: 

ώρὼρȟὼς ςȟτςφπȟππςρωσωρȟχυ ρωȟςυὼρ τρπσςȟχυὼς    (4) 

ώςὼρȟὼς πȟυψτπȟπρψυτȟχςωπȟτχωὼρ χφȟωσχρσȟφψχὼς   (5) 

ώσὼρȟὼς ωυȟτρςςσχȟτωχπȟωρχπȟπσςὼρ πȟχς πȟπυφὼς
 ρτφȟσχτπȟωρχπȟπσςὼρ πȟχς πȟπυφὼς  

(6) 
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ʈʠʩʫʥʦʢ 2. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ:  

1) ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ; 2) ï ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʧʦ ʫʨʘʚʥʝʥʠʷʤ (5-6) 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʫʨʘʚʥʝʥʠʡ (5, 6) ʠʪʦʛʦʚʘʷ ʩʨʝʜʥʝ-

ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʤʝʥʷʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʤʝʭʘʥʠʟʤʝ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʘ ʮʝʣʝʚʳʝ ʧʦʢʘʟʘ-

ʪʝʣʴ y2 ʠ y3 ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʟʘʚʠʩʠʤʦʩʪʷʤʠ (2,3). ʆʙ-

ʱʠʡ ʭʘʨʘʢʪʝʨ ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʘ ʭ2 ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʪʘʙʣʝʪʢʠ ʢ ʨʘʟʜʘʚʣʠʚʘʥʠʶ ʚ ʫʨʘʚʥʝʥʠʠ (5) ʤʝʥʷʝʪʩʷ 

ʥʘ ʥʝʛʘʪʠʚʥʳʡ, ʢʘʢ ʠ ʭʘʨʘʢʪʝʨ ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʘ ʭ1 

ʥʘ ʠʩʪʠʨʘʝʤʦʩʪʴ ʪʘʙʣʝʪʢʠ ʚ ʫʨʘʚʥʝʥʠʠ (6). ɻʨʘʬʠ-

ʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʫʨʘʚʥʝʥʠʡ ʜʦʢʘʟʳʚʘʝʪ ʥʝʩʦ-

ʩʪʦʷʪʝʣʴʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʘʥʝʝ ʤʦʜʝʣʝʡ (2,3), ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʦʪʣʠʯʥʫʶ ʩʭʦʜʠʤʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʫʪʨʠ ʬʘʢʪʦʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʚʣʠʷʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʟʜʘʚʣʠʚʘʥʠʶ (y2) ʠ 

ʠʩʪʠʨʘʝʤʦʩʪʴ ʪʘʙʣʝʪʢʠ (y3), ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʤʦʞʥʦʡ 

ʥʝʣʠʥʝʡʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ.  

ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʚʝʜʝʥʳ ʛʨʘʬʠʯʝʩʢʠʝ ʠʥʪʝʨʧʨʝ-

ʪʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʪʢʣʠʢʘ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʧʣʘʥʫ 23. ʅʘʛʣʷʜʥʦ ʚʠʜʥʦ, ʯʪʦ ʭʘ-

ʨʘʢʪʝʨ ʟʘʚʠʩʠʤʦʩʪʝʡ y2=f(x1,x2) ʠ y3=f(x1,x2) ʠʟʤʝ-

ʥʠʣʩʷ ʠ ʠʤʝʝʪ ʵʢʩʪʨʝʤʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʜʨʫʛʦʡ ʚʠʜ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʜʣʷ ʜʘʥʥʳʭ ʮʝʣʝʚʳʭ ʬʫʥʢʮʠʡ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʚʳʚʦʜʳ, ʧʦʣʫʯʝʥ-

ʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦ ʧʣʘʥʫ 22. ʇʦʚʝʜʝʥʠʝ 

ʬʫʥʢʮʠʠ y1=f(x1,x2) ʢʘʨʜʠʥʘʣʴʥʦ ʥʝ ʠʟʤʝʥʠʣʦʩʴ, 

ʤʦʞʥʦ ʧʦ ʞʝʣʘʥʠʶ ʧʨʦʚʝʩʪʠ ʣʠʰʴ ʥʝʙʦʣʴʰʫʶ ʢʦʨ-

ʨʝʢʪʠʨʦʚʢʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ʤʦʜʝʣʠ, ʧʦʣʫʯʝʥ-

ʥʦʡ ʨʘʥʝʝ ʧʦ ʧʣʘʥʫ 22. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʧʦ ʧʣʘʥʫ 23 ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ 

ʘʜʝʢʚʘʪʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʜʣʷ y1 ʠ y2 ʚ 

ʚʠʜʝ ʢʚʘʜʨʘʪʠʯʥʳʭ ʫʨʘʚʥʝʥʠʡ (7-9), ʛʨʘʬʠʯʝʩʢʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 

 
ʈʠʩʫʥʦʢ 3. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ:  

1) ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ; 2) ï ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʧʦ ʫʨʘʚʥʝʥʠʷʤ (7-8) 

 

ώρὼρȟὼς σχψȟυ ωὼρ ψȟψσσὼς φȟψσσὼρὼς    (7)  

ώςὼρȟὼς σωυȟωτρρρυȟψψωὼρ τςψȟφψχὼς ρυȟπτὼρὼς ρσȟςφτὼρ ρσπὼς  (8) 

ώσὼρȟὼς σȟςψψπȟυχτὼρ ςȟστχὼς πȟρσὼρὼς πȟπυὼρ πȟφυψὼς   (9) 
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ʇʦʣʫʯʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʚ ʚʠʜʝ ʩʨʝʜ-

ʥʝʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ yi=f(ʍ), ʫʯʠʪʳʚʘʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦ-

ʛʨʘʤʤ, ʤʦʞʥʦ ʩ ʙʦʣʴʰʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʚ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʜʘʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʬʦʨʤʳ [ 3]. 

ɺʳʚʦʜʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ. ʇʨʝʜʣʦʞʝʥ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ 

ʦʙʨʘʙʦʪʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʥʦʛʦ 

ʨʘʟʜʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʨʘʙʘ-

ʪʳʚʘʝʤʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝ-

ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ.  
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Abstract 

As a result of the study of the composition and flavonoids of herbal drugs of immortelle by HPLC were 

identified: quercetinï3ïɓïglucoside, quercetin and luteolin. In addition, the antibacterial activity of extracts of 

immortelle obtained by vacuum filtration using various solvents against reference test cultures and clinical strains 

of microorganisms was investigated. In relation to the reference test cultures, antibacterial activity is manifested 

in all samples of extracts, in relation to clinical strains of microorganisms, the activity is more pronounced in 

samples of alcoholic extracts of herb and flowers against Staphylococcus aureus, Escherichia coli, Klebsiella pneu-

moni, Enterobacter cloacea. Regarding clinical strains of Pseudomonas aeruginosa, only 70% of alcoholic extracts 

of flowers and herbs have antimicrobial activity. In general, the antimicrobial effect of 70% alcohol extract of 

flowers is more pronounced. 

ɸʥʦʪʘʮʽʷ  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʫ ʽ ʚʤʽʩʪʫ ʬʣʘʚʦʥʦʾʜʽʚ ʩʠʨʦʚʠʥʠ ʙʝʟʩʤʝʨʪʥʠʢʘ ʧʨʠʢʚʽʪ-

ʢʦʚʦʛʦ ʤʝʪʦʜʦʤ ɺɽʈʍ ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ: ʢʚʝʨʮʝʪʠʥï3ïɓïʛʣʶʢʦʟʠʜ, ʢʚʝʨʮʝʪʠʥ ʪʘ ʣʶʪʝʦʣʽʥ. ʂʨʽʤ ʮʴʦʛʦ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʝʢʩʪʨʘʢʪʽʚ ʙʝʟʩʤʝʨʪʥʠʢʘ ʧʨʠʢʚʽʪʢʦʚʦʛʦ ʦʪʨʠʤʘʥʠʭ ʚʘʢʫʫʤʥʦ-

ʬʽʣʴʪʨʘʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʩ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʝʢʩʪʨʘʛʝʥʪʽʚ ʚʽʜʥʦʩʥʦ ʝʪʘʣʦʥʥʠʭ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʠ ʢʣʽʥʽʯʥʠʭ 

ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʝʪʘʣʦʥʥʠʭ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʷʚʣʷ-

ʻʪʴʩʷ ʫ ʚʩʽʭ ʟʨʘʟʢʘʭ ʝʢʩʪʨʘʢʪʽʚ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʘʢʪʠʚʥʽʩʪʴ ʙʽʣʴʰ ʚʠ-

ʨʘʞʝʥʘ ʫ ʟʨʘʟʢʘʭ ʩʧʠʨʪʦʚʠʭ ʝʢʩʪʨʘʢʪʽʚ ʪʨʘʚʠ ʽ ʢʚʽʪʦʢ ʚʽʜʥʦʩʥʦ Staphylococcus aureus, Escherichia coli, 

Klebsiella ʨneumoni, Enterobacter cloacea, Candida albicans, Aspergillus niger. ɺʽʜʥʦʩʥʦ ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ 

Pseudomonas aeruginosa ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ ʤʘʶʪʴ ʪʽʣʴʢʠ 70% ʩʧʠʨʪʦʚʽ ʝʢʩʪʨʘʢʪʠ ʢʚʽʪʦʢ ʽ ʪʨʘʚʠ. ʇʨʠ 

ʮʴʦʤʫ ʚ ʮʽʣʦʤʫ ʘʥʪʠʤʽʢʨʦʙʥʘ ʜʽʷ 70% ʩʧʠʨʪʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʢʚʽʪʦʢ ʙʽʣʴʰ ʚʠʨʘʞʝʥʘ.  
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ʝʢʩʪʨʘʢʪ, ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ.  

 

ɺʩʪʫʧ. ʉʪʽʡʢʽʩʪʴ ʜʦ ʜʽʾ ʘʥʪʠʙʽʦʪʠʢʽʚ ʪʘ ʟʨʦʩʪʘ-

ʶʯʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʣʽʢʘʨʩʴʢʦʾ ʪʝʨʘʧʽʾ ʙʘʛʘʪʴʦʭ 

ʚʽʜʦʤʠʭ ʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʽ ʧʦʷʚʘ ʥʦʚʠʭ ʰʪʘʤʽʚ 

ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʠʢʣʠ-

ʢʘʻ ʚʝʣʠʢʝ ʟʘʥʝʧʦʢʦʻʥʥʷ ʬʘʭʽʚʮʽʚ ʤʝʜʠʯʥʦʾ ʛʘʣʫʟʽ. 

ʇʦʰʫʢ ʥʦʚʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʤʘʶʪʴ ʘʥʪʠʙʘ-

ʢʪʝʨʽʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʽʥʽʮʽʶʻ ʽʥʪʝʨʝʩ ʜʦ ʚʠʚʯʝʥʥʷ 

ʮʽʻʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. ɿ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣ, ʚʽʜʦʤʦ, ʱʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʤʘʶʪʴ ʙʘʛʘʪʦ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʷʢʽ ʟʘʩʪʦʩʦʚʫ-

ʶʪʴʩʷ ʫ ʪʨʘʜʠʮʽʡʥʽʡ ʤʝʜʠʮʠʥʽ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ [1]. 

ʊʘʢʦʞ ʫ ʣʽʪʝʨʘʪʫʨʽ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʩʫʯʘʩʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʱʦ ʨʷʜʫ ʣʽʢʘʨʩʴʢʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʧʨʠʪʘʤʘʥʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʤʽʢʨʦʙʥʦʾ ʧʣʽʚʢʠ, ʷʢʘ ʫʪʚʦʨʶ-

ʻʪʴʩʷ ʥʦʟʦʢʦʤʽʘʣʴʥʦʡ ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʬʣʦʨʦʶ, ʷʢʘ ʻ 

ʩʪʽʡʢʦʶ ʜʦ ʜʽʾ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʽ ʱʦ ʻ ʧʨʠʯʠʥʦʶ ʚʠʩʦ-

ʢʦʾ ʩʤʝʨʪʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ [2]. ʇʝʨʩʧʝʢʪʠʚʥʦʶ ʨʦʩʣʠ-

ʥʦʶ ʜʣʷ ʚʠʚʯʝʥʥʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʻ 

ʙʝʟʩʤʝʨʪʥʠʢ ʧʨʠʢʚʽʪʢʦʚʠʡ. ʇʦʧʝʨʝʜʥʽʤʠ ʬʽʪʦʭʽʤʽ-

ʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʝʟʩʤʝʨʪ-

ʥʠʢ ʧʨʠʢʚʽʪʢʦʚʠʡ ʤʘʻ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʩʢʣʘʜ ʙʽʦʣʦʛʽ-

ʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ɹʫʣʠ ʚʠʷʚʣʝʥʽ ʬʝʥʦʣʴʥʽ ʩʧʦ-

ʣʫʢʠ [3], ʚʠʚʯʝʥʠʡ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ [4], ʚʠʜʽʣʝʥʽ 

16 ʘʤʽʥʦʢʠʩʣʦʪ, ʩʝʨʝʜ ʷʢʠʭ 7 ʥʝʟʘʤʽʥʥʠʭ ʽ 9 ʟʘʤʽʥ-

ʥʠʭ [5]. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʞʠʨ-

ʥʠʭ ʢʠʩʣʦʪ ʚ ʙʝʟʩʤʝʨʪʥʠʢʫ ʧʨʠʢʚʽʪʢʦʚʦʛʦ ʙʫʣʠ ʚʠ-

ʷʚʣʝʥʽ ʥʝʥʘʩʠʯʝʥʽ ʪʘ ʥʘʩʠʯʝʥʠʭ ʞʠʨʥʽ ʢʠʩʣʦʪʠ [6]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʦʜʥʦʛʦ ʝʢʩʪʨʘʢʪʫ ʪʨʘʚʠ ʙʝʟʩʤʝʨʪ-

ʥʠʢʘ ʧʨʠʢʚʽʪʢʦʚʦʛʦ ʧʦʢʘʟʘʣʠ ʚʠʨʘʞʝʥʫ ʘʥʪʠʦʢʩʠ-

ʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʷʢʫ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʭʝʤʽʣʶ-

ʤʽʥʝʩʮʝʥʮʽʾ [7].  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʩʢʣʘʜʫ ʬʣʘʚʦʥʦʾ-

ʜʽʚ ʪʘ ʚʠʚʯʝʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʘʢ-

ʪʠʚʥʦʩʪʽ ʝʢʩʪʨʘʢʪʽʚ ʪʨʘʚʠ ʽ ʢʚʽʪʦʢ ʙʝʟʩʤʝʨʪʥʠʢʘ 

ʧʨʠʢʚʽʪʢʦʚʦʛʦ ʦʪʨʠʤʘʥʠʭ ʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ 

ʝʢʩʪʨʘʛʝʥʪʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ.  
ɺʠʚʯʝʥʥʷ ʩʢʣʘʜʫ ʬʣʘʚʦʥʦʾʜʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʤʝ-

ʪʦʜʦʤ ɺɽʈʍ. ʅʘʚʘʞʢʫ ʩʠʨʦʚʠʥʠ ʢʦʞʥʦʾ ʧʨʦʙʠ 0,3-

0,6 ʛ, ʝʢʩʪʨʘʛʫʚʘʣʘʩʷ ʚ 5 ʤʣ 70% ʨʦʟʯʠʥʫ ʝʪʠʣʦʚʦʛʦ 

ʩʧʠʨʪʫ ʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʽʡ ʙʘʥʽ ʧʨʠ 80Áʉ ʚʧʨʦʜʦʚʞ 5 

ʛʦʜʠʥ ʚ ʩʢʣʷʥʠʭ ʛʝʨʤʝʪʠʯʥʠʭ ʚʽʘʣʘʭ ʽʟ ʪʝʬʣʦʥʦʚʦʶ 

ʢʨʠʰʢʦʶ. ʆʪʨʠʤʘʥʠʡ ʝʢʩʪʨʘʢʪ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ 

ʧʨʠ 3000 ʦʙ/ʭʚ ʪʘ ʬʽʣʴʪʨʫʚʘʣʠ ʢʨʽʟʴ ʦʜʥʦʨʘʟʦʚʽ 

ʤʝʤʙʨʘʥʥʽ ʬʽʣʴʪʨʠ ʟ ʧʦʨʘʤʠ 0,22 ʤʢʤ. 

ʍʨʦʤʘʪʦʛʨʘʬiʶ ʧʨʦʚʝʜʝʥʦ ʥʘ ʨiʜʠʥʥʦʤʫ ʭʨʦ-

ʤʘʪʦʛʨʘʬi Agilent Technologies 1200. ɺ ʷʢʦʩʪi ʨʫʭʦ-

ʤʦʾ ʬʘʟʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʮʝʪʦʥʽʪʨʠʣ (ɸ) ʪʘ 0,1% 

ʨʦʟʯʠʥ ʤʫʨʘʰʠʥʦʾ ʢʠʩʣʦʪʠ ʚ ʚʦʜi (ɺ). ɽʣʶʶʚʘʥʥʷ 

ʧʨʦʚʦʜʠʣʠ ʚ ʛʨʘʜiʻʥʪʥʦʤʫ ʨʝʞʠʤi: 0 ʭʚ ïɸ (30 %) : 

ɺ (70 %); 20 ʭʚ ï ɸ (70 %) : ɺ (30 %); 22 ʭʚ ï ɸ (100 

%) : ɺ (0 %); 30 ʭʚ ï ɸ (100 %) : ɺ (0 %). ʈʦʟʜiʣʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬiʯʥiʡ ʢʦʣʦʥʮi Zorbax SB-

ʉ18 (3,5 ʤʢʤ, 150 x 4,6 ʤʤ) (Agilent Technologies, 

USA), ʰʚʠʜʢiʩʪʴ ʧʦʪʦʢʫ ʯʝʨʝʟ ʢʦʣʦʥʢʫ 0,25 ʤʣ/ʭʚ., 

ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʫ 30 Cʐ, ʦʙóʻʤ iʥʞʝʢʮiʾ 4 

ʤʢʣ. ɼʝʪʝʢʮiʶ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜiʦʜʥʦ-

ʤʘʪʨʠʯʥʦʛʦ ʜʝʪʝʢʪʦʨʘ ʟ ʨʝʻʩʪʨʘʮiʻʶ ʩʠʛʥʘʣʫ ʧʨʠ 

280 ʪʘ 365 ʥʤ ʪʘ ʬiʢʩʘʮiʻʶ ʩʧʝʢʪʨiʚ ʧʦʛʣʠʥʘʥʥʷ ʚ 

ʜiʘʧʘʟʦʥi 210-700 ʥʤ [8].  

ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʧʨʦʚʦ-

ʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ ʨʦʟʯʠʥʽʚ ʬʣʘʚʦ-

ʥʦʾʜʽʚ (ʣʶʪʝʦʣʽʥʫ, ʨʫʪʠʥʫ, ʢʚʝʨʮʝʪʠʥï3ïɓïʛʣʽʢʦ-

ʟʠʜʫ, ʥʘʨʽʥʛʽʥʫ, ʥʝʦʛʝʩʧʝʨʽʜʠʥʫ, ʢʚʝʨʮʝʪʠʥʫ, ʥʘʨʽʥ-

ʛʝʥʽʥʫ). 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʝʢʩʪʨʘʢʪʽʚ ʙʝʟʩʤʝʨʪʥʠʢʘ ʧʨʠʢʚʽʪʢʦʚʦʛʦ ʚʠʛʦʪʦʚ-

ʣʷʣʠ ʝʢʩʪʨʘʢʪʠ ʟ ʪʨʘʚʠ ʽ ʢʚʠʪʢʽʚ ʙʝʟʩʤʝʨʪʥʠʢʘ ʚ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʩʠʨʦʚʠʥʘ ï ʦʪʨʠʤʘʥʠʡ ʝʢʩʪʨʘʢʪ 1:5. 

ɺ ʷʢʦʩʪʽ ʝʢʩʪʨʘʛʝʥʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʦʜʫ, 40% ʪʘ 

70% ʝʪʘʥʦʣ.  

ɽʢʩʪʨʘʢʮʽʶ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤʥʦʾ ʬʽ-

ʣʴʪʨʘʮʽʾ. ʉʫʭʫ ʧʦʜʨʽʙʥʝʥʫ ʩʠʨʦʚʠʥʫ, ʟ ʨʦʟʤʽʨʦʤ ʯʘ-

ʩʪʦʢ 1 ʤʤ ʧʦʤʽʱʘʶʪʴ ʫ ʚʘʢʫʫʤʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʠʡ 

ʝʢʩʪʨʘʢʪʦʨ ʪʘ ʟʘʣʠʚʘʶʪʴ ʝʢʩʪʨʘʛʝʥʪʦʤ, ʚʦʜʦʶ ʘʙʦ 

ʝʪʘʥʦʣʦʤ 40% ʘʙʦ 70%, ʜʦ ʫʪʚʦʨʝʥʥʷ çʜʟʝʨʢʘʣʘè, 

ʧʽʩʣʷ ʪʦʛʦ ʷʢ ʝʢʩʪʨʘʛʝʥʪ ʧʦʚʥʽʩʪʶ ʧʨʦʬʽʣʴʪʨʫʻʪʴʩʷ 

ʯʝʨʝʟ ʩʠʨʦʚʠʥʫ, ʜʦ ʝʢʩʪʨʘʢʪʦʨʘ ʧʨʠʻʜʥʫʶʪʴ ʚʘʢʫʫʤ 

ʜʣʷ ʧʦʚʥʦʪʠ ʚʠʭʦʜʫ ʝʢʩʪʨʘʢʪʫ. ʇʽʩʣʷ ʮʴʦʛʦ ʟʥʦʚʫ 

ʥʘʣʠʚʘʶʪʴ ʝʢʩʪʨʘʛʝʥʪ ʜʦ çʜʟʝʨʢʘʣʘè, ʽ ʟʥʦʚʫ ʧʽʩʣʷ 

ʬʽʣʴʪʨʘʮʽʾ ʝʢʩʪʨʘʛʝʥʪʘ ʧʨʠʻʜʥʫʶʪʴ ʚʘʢʫʫʤ. ʎʝ ʧʦ-

ʚʪʦʨʶʶʪʴ ʜʦ ʧʦʚʥʦʾ ʚʠʪʨʘʪʠ ʝʢʩʪʨʘʛʝʥʪʫ, ʟ ʫʨʘʭʫ-

ʚʘʥʥʷʤ ʪʦʛʦ ʱʦ ʝʢʩʪʨʘʢʪ ʛʦʪʫʶʪʴ ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

ʩʠʨʦʚʠʥʘ ï ʛʦʪʦʚʠʡ ʝʢʩʪʨʘʢʪ 1:5. ɼʣʷ ʚʠʢʣʶʯʝʥʥʷ 

ʫʧʝʨʝʜʞʝʥʦʩʪʽ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ çʩʣʽʧʠʤè 

ʤʝʪʦʜʦʤ, ʪʦʤʫ ʢʦʞʝʥ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʟʨʘʟʦʢ ʤʘʚ 

ʩʚʽʡ ʥʦʤʝʨ. ʋ ʪʘʙʣʠʮʽ 1 ʥʘʚʝʜʝʥʦ ʧʨʠʩʚʦʻʥʠʡ ʥʦʤʝʨ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʨʘʟʢʘ ʪʘ ʚʽʜʧʦʚʽʜʥʠʡ ʚʠʜ ʩʠʨʦ-

ʚʠʥʠ ʽ ʝʢʩʪʨʘʛʝʥʪʘ. 

ʊʘʙʣʠʮʷ 1  

ʅʦʤʝʨ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʨʘʟʢʘ ʪʘ ʚʽʜʧʦʚʽʜʥʠʡ ʚʠʜ ʩʠʨʦʚʠʥʠ ʽ ʝʢʩʪʨʘʛʝʥʪʘ. 

ʅʦʤʝʨ ʝʢʩʪʨʘʢʪʫ ɽʢʩʪʨʘʛʝʥʪ ɺʠʜ ʩʠʨʦʚʠʥʠ 

1 ʉʧʠʨʪ 70 % ʂʚʽʪʢʠ 

2 ʉʧʠʨʪ 70 % ʊʨʘʚʘ 

3 ʉʧʠʨʪ 40 % ʂʚʽʪʢʠ 

4 ʉʧʠʨʪ 40 % ʊʨʘʚʘ 

5 ɺʦʜʘ ʂʚʽʪʢʠ 

6 ɺʦʜʘ ʊʨʘʚʘ 

  



Norwegian Journal of development of the International Science No 57/2021 45 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʩʪʨʘʢʪʽʚ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʝʪʘʣʦʥʥʽ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʛʨʘʤ-ʧʦʟʠʪʠʚʥʠʭ ʽ ʛʨʘʤ-ʥʝ-

ʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ ʪʘʢʩʦʥʦ-

ʤʽʯʥʠʭ ʛʨʫʧ: Staphylococcus aureus ATCC 25923, 

Esʩherichia coli ATCC 25922, Pseudomonas 

aeruginosa ATCC 27853, 

Bacillus subtilis ATCC6633, Proteus vulgaris ATCC 

4636. ʇʨʦʪʠʛʨʠʙʢʦʚʫ ʜʽʶ ʝʢʩʪʨʘʢʪʽʚ ʜʦʩʣʽʜʞʝʥʦ ʥʘ 

ʨʝʬʝʨʝʥʪʥʦʤʫ ʰʪʘʤʽ Candida albicans ATCC 885-

653. ɿʘʟʥʘʯʝʥʠʡ ʥʘʙʽʨ ʪʝʩʪ-ʰʪʘʤʽʚ ʻ ʟʘʛʘʣʴʥʦʧʨʠʡ-

ʥʷʪʠʤ ʧʨʠ ʧʝʨʚʠʥʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʧʨʦʪʠʤʽʢʨʦʙʥʦʾ 

ʜʽʾ. ʊʝʩʪ-ʢʫʣʴʪʫʨʠ ʙʫʣʦ ʦʜʝʨʞʘʥʦ ʟ ʣʘʙʦʨʘʪʦʨʽʾ ʤʝ-

ʜʠʯʥʦʾ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʟ ʄʫʟʝʻʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ɼʋ 

ñɯʄɯ ʽʤ. ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠò. ɼʣʷ ʦʪʨʠ-

ʤʘʥʥʷ ʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʠʭ ʪʘ ʦʙ'ʻʢʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘ-

ʪʽʚ ʢʨʽʤ ʝʪʘʣʦʥʥʠʭ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʢʣʽʥʽʯʥʽ ʰʪʘʤʠ, ʷʢʽ ʙʫʣʠ ʚʠʜʽ-

ʣʝʥʥʽ ʚʽʜ ʧʘʮʽʻʥʪʽʚ ʚ ʫʤʦʚʘʭ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʣʽʢʫ-

ʚʘʥʥʷ, ʪʘ ʷʢʽ ʻ ʢʣʽʥʽʯʥʦ ʟʥʘʯʠʤʠʤʠ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʤʫʪʘʮʽʡ ʪʘ ʥʘʙʫʪʦʾ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ.  

Staphylococcu aureus ˉ 33 - ʢʣʽʥʽʯʥʠʡ ʰʪʘʤ 

ʚʠʜʽʣʝʥʠʡ ʚʽʜ ʭʚʦʨʦʾ ʇ. 67 ʨʦʢʽʚ ʟ ʩʣʠʟʦʚʦʾ ʥʦʩʦʚʠʭ 

ʧʘʟʫʭ, ʜʽʘʛʥʦʟ - ʭʨʦʥʽʯʥʠʡ ʛʘʡʤʦʨʠʪ. ʐʪʘʤ ʯʫʪʣʠ-

ʚʠʡ ʜʦ ʮʝʬʪʨʠʘʢʩʦʥʫ, ʬʦʨʪʫʤʫ, ʮʝʬʘʧʝʨʘʟʦʥʫ, ʮʝ-

ʬʝʧʠʤʫ, ʘʟʠʪʨʦʤʽʮʠʥʫ, ʛʘʪʠʬʣʦʢʩʘʮʠʥʫ, ʣʝʚʦʬʣʦʢ-

ʩʘʮʠʥʫ, ʩʣʘʙʦʯʫʪʣʠʚʠʡ ʜʦ ʘʤʦʢʩʠʢʣʘʚʫ, ʮʝʬʘʣʦ-

ʩʧʦʨʠʥʽʚ 1-2 ʧʦʢʦʣʽʥʥʷ. Staphylococcus aureus ˉ 

45 - ʢʣʽʥʽʯʥʠʡ ʰʪʘʤ ʚʠʜʽʣʝʥʠʡ ʚʽʜ ʭʚʦʨʦʾ ʇ. 43 ʨʦ-

ʢʽʚ ʟ ʩʣʠʟʦʚʦʾ ʥʦʩʦʚʠʭ ʧʘʟʫʭ, ʜʽʘʛʥʦʟ - ʭʨʦʥʽʯʥʠʡ 

ʛʘʡʤʦʨʠʪ. ʐʪʘʤ ʯʫʪʣʠʚʠʡ ʜʦ ʮʝʬʪʨʠʘʢʩʦʥʫ, ʬʦʨ-

ʪʫʤʫ, ʮʝʬʘʧʝʨʘʟʦʥʫ, ʮʝʬʝʧʠʤʫ, ʘʟʠʪʨʦʤʽʮʠʥʫ, ʛʘ-

ʪʠʬʣʦʢʩʘʮʠʥʫ, ʣʝʚʦʬʣʦʢʩʘʮʠʥʫ, ʩʣʘʙʦʯʫʪʣʠʚʠʡ ʜʦ 

ʘʤʦʢʩʠʢʣʘʚʫ, ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ 1-2 ʧʦʢʦʣʽʥʥʷ. 

Staphylococcus aureus ˉ 79 - ʢʣʽʥʽʯʥʠʡ ʰʪʘʤ ʚʠʜʽ-

ʣʝʥʠʡ ʚʽʜ ʭʚʦʨʦʛʦ ʄ. 76 ʨʦʢʽʚ ʟ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ (ʤʠʛʜʘʣʠʥ), ʜʽʘʛʥʦʟ - ʬʦʣʽʢʫʣʷ-

ʨʥʘ ʘʥʛʽʥʘ. ʐʪʘʤ ʯʫʪʣʠʚʠʡ ʜʦ ʮʝʬʪʨʠʘʢʩʦʥʫ, ʬʦʨ-

ʪʫʤʫ, ʮʝʬʘʧʝʨʘʟʦʥʫ, ʮʝʬʝʧʠʤʫ, ʘʟʠʪʨʦʤʽʮʠʥʫ, ʛʘ-

ʪʠʬʣʦʢʩʘʮʠʥʫ, ʣʝʚʦʬʣʦʢʩʘʮʠʥʫ, ʩʣʘʙʦʯʫʪʣʠʚʠʡ ʜʦ 

ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ 1-2 ʧʦʢʦʣʽʥʥʷ.  

Escherichia coli ˉ 77 - ʢʣʽʥʽʯʥʠʡ ʰʪʘʤ ʚʠʜʽʣʝ-

ʥʠʡ ʚʽʜ ʭʚʦʨʦʾ ʃ. 48 ʨʦʢʽʚ ʟ ʩʣʫʭʦʚʠʭ ʧʨʦʭʦʜʽʚ, ʜʽʘ-

ʛʥʦʟ - ʛʦʩʪʨʠʡ ʦʪʠʪ. ʐʪʘʤ ʯʫʪʣʠʚʠʡ ʜʦ ʮʝʬʪʨʠʘʢ-

ʩʦʥʫ, ʬʦʨʪʫʤʫ, ʮʝʬʘʧʝʨʘʟʦʥʫ, ʮʝʬʝʧʠʤʫ, ʛʘʪʠʬʣʦ-

ʢʩʘʮʠʥʫ, ʣʝʚʦʬʣʦʢʩʘʮʠʥʫ, ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ, 

ʬʦʩʬʦʤʽʮʠʥʫ, ʬʫʨʘʤʘʛʫ, ʩʣʘʙʦʯʫʪʣʠʚʠʡ ʜʦ ʮʝʬʘʣʦ-

ʩʧʦʨʠʥʽʚ 1-2 ʧʦʢʦʣʽʥʥʷ, ʦʬʣʦʢʩʘʮʠʥʫ, ʬʫʨʘʟʦʣʠ-

ʜʦʥʫ, ʥʽʪʨʦʢʩʦʣʽʥʫ.  

Escherichia coli ˉ 110 - ʢʣʽʥʽʯʥʠʡ ʰʪʘʤ ʚʠʜʽ-

ʣʝʥʠʡ ʚʽʜ ʭʚʦʨʦʛʦ ɿ. 64 ʨʦʢʽʚ ʟ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ (ʤʠʛʜʘʣʠʥ), ʜʽʘʛʥʦʟ - ʬʦʣʽʢʫʣʷ-

ʨʥʘ ʘʥʛʽʥʘ. ʐʪʘʤ ʯʫʪʣʠʚʠʡ ʜʦ ʮʝʬʪʨʠʘʢʩʦʥʫ, ʌʦʨ-

ʪʫʤ, ʮʝʬʘʧʝʨʘʟʦʥ, ʮʝʬʝʧʠʤʫ, ʘʟʠʪʨʦʤʽʮʠʥʫ, ʛʘʪʠʬ-

ʣʦʢʩʘʮʠʥʫ, ʣʝʚʦʬʣʦʢʩʘʮʠʥʫ, ʩʣʘʙʦʯʫʪʣʠʚʠʡ ʜʦ ʮʝ-

ʬʘʣʦʩʧʦʨʠʥʽʚ 1-2 ʧʦʢʦʣʽʥʥʷ.  

Klebsiella pneumonia ˉ 102 - ʢʣʽʥʽʯʥʠʡ ʰʪʘʤ 

ʚʠʜʽʣʝʥʠʡ ʚʽʜ ʭʚʦʨʦʛʦ ɺ. 75 ʨʦʢʽʚ ʟ ʩʝʯʽ, ʜʽʘʛʥʦʟ - 

ʭʨʦʥʽʯʥʠʡ ʮʠʩʪʠʪ ʽ ʧʽʻʣʦʥʝʬʨʠʪ ʚ ʩʪʘʜʽʾ ʟʘʛʦʩʪ-

ʨʝʥʥʷ. ʐʪʘʤ ʯʫʪʣʠʚʠʡ ʜʦ ʮʝʬʪʨʠʘʢʩʦʥʫ, ʮʝʬʘʧʝʨʘ-

ʟʦʥ, ʮʝʬʝʧʠʤʫ, ʛʘʪʠʬʣʦʢʩʘʮʠʥʫ, ʣʝʚʦʬʣʦʢʩʘʮʠʥʫ, 

ʬʦʩʬʦʤʽʮʠʥʫ, ʬʫʨʘʤʘʛ, ʩʣʘʙʦʯʫʪʣʠʚʠʡ ʜʦ ʘʤʦʢʩʠ-

ʢʣʘʚʫ, ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ 1-2 ʧʦʢʦʣʽʥʥʷ, ʮʠʧʨʦʬʣʦʢ-

ʩʘʮʠʥʫ, ʦʬʣʦʢʩʘʮʠʥʫ, ʬʫʨʘʟʦʣʠʜʦʥʫ, ʥʽʪʨʦʢʩʦʣʽʥʫ.  

Pseudomonas aeruginosa ˉ 43 - ʢʣʽʥʽʯʥʠʡ 

ʰʪʘʤ ʚʠʜʽʣʝʥʠʡ ʚʽʜ ʭʚʦʨʦʾ ʊ. 59 ʨʦʢʽʚ ʟ ʨʘʥʝʚʦʛʦ 

ʚʤʽʩʪʫ ʰʢʽʨʠ, ʜʽʘʛʥʦʟ - ʪʨʘʚʤʘ ʨʫʢʠ ʟ ʛʣʠʙʦʢʠʤ ʧʦ-

ʨʽʟʦʤ ʤ'ʷʢʠʭ ʪʢʘʥʠʥ. ʐʪʘʤ ʯʫʪʣʠʚʠʡ ʜʦ ʮʝʬʘʧʝʨʘ-

ʟʦʥ, ʛʘʪʠʬʣʦʢʩʘʮʠʥʫ, ʥʝ ʯʫʪʣʠʚʠʡ ʜʦ ʮʝʬʘʣʦʩʧʦʨʠ-

ʥʽʚ ʽ ʬʪʦʨʭʽʥʦʣʦʥʘʤ 1-2 ʧʦʢʦʣʽʥʥʷ, ʛʝʥʪʘʤʽʮʠʥʫ, 

ʬʫʨʘʟʦʣʠʜʦʥʫ, ʥʽʪʨʦʢʩʦʣʽʥʫ. ɺʠʩʦʢʘ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ.  

Pseudomonas aeruginosa ˉ 53 - ʢʣʽʥʽʯʥʠʡ 

ʰʪʘʤ ʚʠʜʽʣʝʥʠʡ ʚʽʜ ʭʚʦʨʦʛʦ ʅ. 73 ʨʦʢʽʚ ʟ ʩʝʯʽ, ʜʽʘʛ-

ʥʦʟ - ʧʽʝʣʦʥʝʬʨʽʪ. ʐʪʘʤ ʯʫʪʣʠʚʠʡ ʜʦ ʧʦʣʽʤʽʢʩʠʥʫ, 

ʬʦʩʬʦʤʽʮʠʥʫ, ʩʣʘʙʦʯʫʪʣʠʚʠʡ ʜʦ ʬʪʦʨʬʽʥʦʣʦʥʘʤ ʽ 

ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ. ɺʠʩʦʢʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʣʽʚʢʦʫʪʚʦ-

ʨʝʥʥʷ.  

Enterobacter cloacea ˉ 64 - ʢʣʥ̔ʽʯʥʠʡ ʰʪʘʤ ʚʠ-

ʜʽʣʝʥʠʡ ʚʽʜ ʭʚʦʨʦʛʦ ʅ. 68 ʨʦʢʽʚ ʟ ʩʝʯʽ, ʜʽʘʛʥʦʟ - ʭʨʦ-

ʥʽʯʥʠʡ ʧʽʻʣʦʥʝʬʨʠʪ. ʐʪʘʤ ʯʫʪʣʠʚʠʡ ʜʦ ʛʝʥʪʘʤʽ-

ʮʠʥʫ, ʘʤʽʢʘʮʠʥʫ, ʧʦʣʽʤʽʢʩʠʥʫ, ʬʦʩʬʦʤʽʮʠʥʫ, ʥʽʪ-

ʨʦʢʩʦʣʽʥʫ, ʛʘʪʠʬʣʦʢʩʘʮʠʥʫ, ʩʣʘʙʦʯʫʪʣʠʚʠʡ ʜʦ 

ʬʪʦʨʬʽʥʦʣʦʥʘʤ ʽ ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ.  

Candida albicans ˉ 112 - ʢʣʽʥʽʯʥʠʡ ʰʪʘʤ, ʚʠ-

ʜʽʣʝʥʠʡ ʚʽʜ ʭʚʦʨʦʾ ʆ. 19 ʨʦʢʽʚ ʟ ʚʘʛʽʥʘʣʴʥʦʛʦ ʩʝʢ-

ʨʝʪʫ, ʜʽʘʛʥʦʟ - ʙʘʢʪʝʨʽʘʣʴʥʠʡ ʚʘʛʽʥʽʪ. ʐʪʘʤ ʯʫʪʣʠ-

ʚʠʡ ʜʦ ʬʣʫʢʦʥʘʟʦʣʫ, ʦʨʫʥʛʘʣʫ, ʩʣʘʙʦʯʫʪʣʠʚʠʡ ʜʦ 

ʥʽʟʦʨʘʣʫ, ʥʽʩʪʘʪʽʥʫ.  

Candida albicans ˉ 19 ï ʢʣʽʥʽʯʥʠʡ ʰʪʘʤ, ʚʠʜʽ-

ʣʝʥʠʡ ʚʽʜ ʭʚʦʨʦʛʦ ɹ. 57 ʨʦʢʽʚ ʟ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, 

ʜʽʘʛʥʦʟ - ʩʪʦʤʘʪʠʪ. ʐʪʘʤ ʯʫʪʣʠʚʠʡ ʜʦ ʬʣʫʢʦʥʘʟʦʣʫ, 

ʥʽʩʪʘʪʽʪʫ, ʦʨʫʥʛʘʣʫ, ʧʽʤʘʬʫʮʽʥʫ.  

Aspergillus niger ˉ 21 - ʢʣʽʥʽʯʥʠʡ ʰʪʘʤ ʚʠʜʽ-

ʣʝʥʠʡ ʚʽʜ ʙʦʣʴʥʛʦ ʂ. 69 ʨʦʢʽʚ ʟ ʤʦʢʨʦʪʠʥʥʷ, ʜʽʘʛʥʦʟ 

- ʭʨʦʥʽʯʥʘ ʧʥʝʚʤʦʥʽʷ. ʐʪʘʤ ʯʫʪʣʠʚʠʡ ʜʦ ʽʥʪʨʘʢʦ-

ʥʘʟʦʣʫ, ʩʣʘʙʦʯʫʪʣʠʚʠʡ ʜʦ ʬʣʫʢʦʥʘʟʦʣʫ, ʢʣʦʪʨʠʤʘ-

ʟʦʣʫ.  

ɺʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟ-

ʤʽʚ ʜʦ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʝʢʩʪʨʘʢʪʽʚ ʧʨʦʚʦʜʠʣʠ 

ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ çɺʠʟʥʘ-

ʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘ-

ʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚè (ʅʘʢʘʟ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 

05.04.2007 ʨ. ˉ 167) ʤʝʪʦʜʦʤ ʢʦʣʦʜʷʟʽʚ ʥʘ ʩʝʨʝʜʦ-

ʚʠʱʽ ʄʶʣʣʝʨʘ-ʍʠʥʪʦʥʘ (çHIMedia Laboratoriesè 

Pvt. Ltd India). ʉʝʨʝʜʦʚʠʱʘ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟʘ-

ʩʪʦʩʦʚʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʜʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʟʛʽʜʥʦ ʟ ʽʩʥʫʶʯʠʤʠ ʤʝʪʦʜʠʯʥʠʤʠ ʨʦʟʨʦʙʢʘʤʠ ʽ ʨʝ-

ʢʦʤʝʥʜʘʮʽʷʤʠ ʪʘ ʛʦʪʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʩʪʨʫʢʮʽʾ 

ʚʠʨʦʙʥʠʢʘ. ʏʫʪʣʠʚʽʩʪʴ ʛʨʠʙʽʚ ʚʠʟʥʘʯʘʣʠ ʥʘ ʩʝʨʝʜʦ-

ʚʠʱʽ çʉʘʙʫʨʦ-ʜʝʢʩʪʨʦʟʥʠʡ ʘʛʘʨè. ɺʠʟʥʘʯʝʥʥʷ ʯʫʪ-

ʣʠʚʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʨʝʯʦʚʠʥ ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʚʦʭ ʰʘ-

ʨʘʭ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʨʦʟʣʠʚʘʣʠ ʫ ʯʘʰʢʠ 

ʇʝʪʨʽ. ʅʠʞʯʽʡ ʰʘʨ ʩʢʣʘʜʘʚʩʷ ʟ ʘʛʘʨ-ʘʛʘʨʫ (10 ʤʣ). 

ʅʘ ʥʴʦʛʦ ʚʩʪʘʥʦʚʣʶʚʘʣʠ 3-6 ʤʝʪʘʣʝʚʽ ʩʪʝʨʠʣʴʥʽ 

ʮʠʣʽʥʜʨʠ ʜʽʘʤʝʪʨʦʤ 8 ʤʤ ʪʘ ʚʠʩʦʪʦʶ 10 ʤʤ. ʅʘʚ-

ʢʦʣʦ ʮʠʣʽʥʜʨʽʚ ʟʘʣʠʚʘʣʠ ʚʝʨʭʥʽʡ ʰʘʨ (14 ʤʣ ʧʦʞʠʚ-

ʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ + 1 ʤʣ ʤʽʢʨʦʙʥʦʛʦ ʨʦʟʯʠʥʫ 0,5 ʦʜ. 

ʟʘ ʰʢʘʣʦʶ McFarland), ʷʢʠʡ ʩʢʣʘʜʘʚʩʷ ʟ ʧʦʞʠʚʥʦʾ 

ʘʛʘʨʽʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʩʪʘʥʜʘʨ-

ʪʦʤ ʜʦʙʦʚʦʾ ʢʫʣʴʪʫʨʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ. ʇʨʠʛʦʪʫ-

ʚʘʥʥʷ ʩʫʩʧʝʥʟʽʡ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽʟ ʚʠʟʥʘʯʝʥʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʤʽʢʨʦʙʥʠʭ ʢʣʽʪʠʥ (ʦʧʪʠʯʥʘ ʱʽʣʴ-

ʥʽʩʪʴ) ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʫ ʢʘʣʘʤʫʪ-

ʥʦʩʪʽ (0,5 ʦʜ. ʟʘ ʰʢʘʣʦʶ McFarland). ɺʠʢʦʨʠʩʪʦ-

ʚʫʚʘʣʠ ʧʨʠʣʘʜ DensiïLaïMeter (ʚʠʨʦʙʥʠʮʪʚʘ 

PLIVAïLachema, ʏʝʭʽʷ; ʜʦʚʞʠʥʘ ʭʚʠʣʽ 540 ʥʤ). 
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ʉʫʩʧʝʥʟʽʶ ʛʦʪʫʚʘʣʠ ʟʛʽʜʥʦ ʟ ʽʥʩʪʨʫʢʮʽʻʶ ʜʦ ʧʨʠ-

ʣʘʜʫ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʣʠʩʪʘ ʧʨʦ ʥʦʚʦʚʚʝʜʝʥʥʷ ʚ 

ʩʠʩʪʝʤʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ˉ 163-2006 ñʉʪʘʥʜʘʨʪʠ-

ʟʘʮʽʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʤʽʢʨʦʙʥʠʭ ʩʫʩʧʝʥʟʽʡò, ʤ.ʂʠʾʚ 

[9]. ʉʠʥʭʨʦʥʽʟʘʮʽʶ ʢʫʣʴʪʫʨ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʥʠʟʴʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ (4Áʉ). ʇʽʩʣʷ ʟʘʩʪʠʛʘʥʥʷ 

ʩʪʝʨʠʣʴʥʠʤ ʧʽʥʮʝʪʦʤ ʚʠʡʤʘʶʪʴ ʢʦʣʦʜʷʟʽ ʽ ʚ ʣʫʥʢʠ 

ʚʥʦʩʷʪʴ ʜʦʩʣʽʜʥʫ ʨʝʯʦʚʠʥʫ (0,3 ʤʣ). ɺʠʟʥʘʯʝʥʥʷ 

ʧʨʦʪʠʤʽʢʨʦʙʥʦʾ ʪʘ ʘʥʪʠʢʘʥʜʠʜʦʟʥʦʾ ʜʽʾ ʧʨʦʚʦʜʠʣʠ 

ʩʪʘʥʜʘʨʪʥʠʤ ʤʝʪʦʜʦʤ ʜʚʦʢʨʘʪʥʠʭ ʩʝʨʽʡʥʠʭ ʨʦʟʚʝ-

ʜʝʥʴ ʫ ʧʦʞʠʚʥʦʤʫ ʙʫʣʴʡʦʥʽ (ʤʘʢʨʦʤʝʪʦʜ). ʊʝʩʪʫ-

ʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʦʙôʻʤʽ 1ʤʣ ʢʦʞʥʦʛʦ ʨʦʟʚʝ-

ʜʝʥʥʷ ʨʝʯʦʚʠʥ ʟ ʢʽʥʮʝʚʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʜʦ-

ʩʣʽʜʞʫʚʘʥʦʛʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ ʧʨʠʙʣʠʟʥʦ 5 Ĭ 105 

ʂʋʆ/ʤʣ. ʇʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʘʙʦ 48-72 

ʛʦʜʠʥ ʜʣʷ ʢʫʣʴʪʫʨ Candida spp., ʧʨʦʙʽʨʢʠ ʟ ʧʦʩʽʚʘʤʠ 

ʧʝʨʝʛʣʷʜʘʣʠ ʫ ʧʨʦʤʽʥʥʦʤʫ ʩʚʽʪʣʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʷʚʥʦʩʪʽ ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ. ʇʨʠ ʧʦʩʪʘʥʦʚʮʽ 

ʜʦʩʣʽʜʽʚ ʜʦʜʘʪʢʦʚʦ ʧʨʦʚʦʜʠʣʠ ʢʦʥʪʨʦʣʽ ʨʦʩʪʫ ʢʫʣʴ-

ʪʫʨʠ ʚ ʩʝʨʝʜʦʚʠʱʽ ʙʝʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ, ʫ 

ʨʦʟʯʠʥʥʠʢʫ; ʢʦʥʪʨʦʣʽ ʯʠʩʪʦʪʠ ʩʫʩʧʝʥʟʽʾ ʤʽʢʨʦʦʨ-

ʛʘʥʽʟʤʫ (ʰʣʷʭʦʤ ʚʠʩʽʚʫ ʥʘ ʥʝʩʝʣʝʢʪʠʚʥʽ ʩʝʨʝʜʦ-

ʚʠʱʘ) ʪʘ ʩʪʝʨʠʣʴʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ.  

ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʨʦʤʘʪʦʛʨʘʤʘ ʷʢʘ 

ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʬʣʘʚʦ-

ʥʦʾʜʽʚ ʤʝʪʦʜʦʤ ɺɽʈʍ ʢʚʽʪʦʢ ʙʝʟʩʤʝʨʪʥʠʢʘ ʧʨʠ-

ʢʚʽʪʢʦʚʦʛʦ, ʥʘ ʨʠʩʫʥʢʫ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʨʦʤʘʪʦ-

ʛʨʘʤʘ ʦʪʨʠʤʘʥʘ ʧʨʠ ʜʦʩʣʽʜʞʝʥʽ ʪʨʘʚʠ. 

 
 

ʈʠʩ. 1  

ɺɽʈʍ-ʭʨʦʤʘʪʦʛʨʘʤʘ, ʦʪʨʠʤʘʥʘ ʚ ʫʤʦʚʘʭ ʚʠʟʥʘʯʝʥʥʷ ʬʣʘʚʦʥʦʾʜʽʚ ʢʚʽʪʦʢ ʙʝʟʩʤʝʨʪʥʠʢʘ ʧʨʠʢʚʽʪʢʦʚʦʛʦ. 

 

 
 

ʈʠʩ. 2  

ɺɽʈʍ-ʭʨʦʤʘʪʦʛʨʘʤʘ, ʦʪʨʠʤʘʥʘ ʚ ʫʤʦʚʘʭ ʚʠʟʥʘʯʝʥʥʷ ʬʣʘʚʦʥʦʾʜʽʚ ʪʨʘʚʽ ʙʝʟʩʤʝʨʪʥʠʢʘ ʧʨʠʢʚʽʪʢʦʚʦʛʦ. 
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ɺ ʪʘʙʣʠʮʽ 2 ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʫ ʪʘ ʚʤʽʩʪʫ ʬʣʘʚʦʥʦʾʜʽʚ ʩʠʨʦʚʠʥʠ ʙʝʟʩʤʝʨʪ-

ʥʠʢʘ ʧʨʠʢʚʽʪʢʦʚʦʛʦ.  

ʊʘʙʣʠʮʷ 2 

ʌʣʘʚʦʥʦʾʜʠ ʙʝʟʩʤʝʨʪʥʠʢʘ ʧʨʠʢʚʽʪʢʦʚʦʛʦ (Helichrysum bracteatum) 

ʅʘʟʚʘ ʏʘʩ ʫʪʨʠʤʘʥʥʷ, ʭʚ. ʇʣʦʱʘ ʧʽʢʫ, mVĬʩʝʢ. ɺʤʽʩʪ (ʤʢʛ/ʛ) 

ʂʚʝʨʮʝʪʠʥï3ïɓïʛʣʶʢʦʟʠʜ 
ʂʚʽʪʢʠ ʊʨʘʚʘ ʂʚʽʪʢʠ ʊʨʘʚʘ ʂʚʽʪʢʠ ʊʨʘʚʘ 

 4,608  7227,029  494,16 

ʂʚʝʨʮʝʪʠʥ 12,768 12,881 14928,404 9054,004 14358,87 7523,81 

ʃʶʪʝʦʣʽʥ 13,303 13,221 3117,469 11976,944 2091,03 6882,89 

ʈʘʟʦʤ     16449,90 14900,86 

 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʘʥʪʠʙʘʢ-

ʪʝʨʽʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʝʢʩʪʨʘʢʪʽʚ ʙʝʟʩʤʝʨʪʥʠʢʘ ʧʨʠ-

ʢʚʽʪʢʦʚʦʛʦ ʱʦʜʦ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʪʝʩʪ-ʢʫʣʴʪʫʨ, ʘ ʪʘ-

ʢʦʞ ʜʦ ʨʷʜʫ ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ. ʆʮʽʥʢʫ ʘʥʪʠʙʘʢ-

ʪʝʨʽʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʧʨʦʚʦʜʠʣʠ 

ʟʘ ʜʽʘʤʝʪʨʦʤ ʟʦʥ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ, ʱʦ ʻ ʥʘʡʙʽʣʴʰ 

ʧʦʢʘʟʦʚʠʤ ʪʘ ʦʙ'ʻʢʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ: 

10 ʤʤ - ʤʽʢʨʦʦʨʛʘʥʽʟʤ ʥʝ ʯʫʪʣʠʚʠʡ ʜʦ ʜʦ-

ʩʣʽʜʥʦʾ ʨʝʯʦʚʠʥʠ; 

10-15 ʤʤ ï ʤʽʢʨʦʦʨʛʘʥʽʟʤ ʩʣʘʙʦʯʫʪʣʠʚʠʡ ʜʦ 

ʜʦʩʣʽʜʥʦʾ ʨʝʯʦʚʠʥʠ; 

15-25 ʤʤ - ʤʽʢʨʦʦʨʛʘʥʽʟʤ ʯʫʪʣʠʚʠʡ ʜʦ ʜʦ-

ʩʣʽʜʥʦʾ ʨʝʯʦʚʠʥʠ; 

25 ʤʤ ʪʘ ʚʠʱʝ - ʤʽʢʨʦʦʨʛʘʥʽʟʤ ʚʠʩʦʢʦʯʫʪʣʠ-

ʚʠʡ ʜʦ ʜʦʩʣʽʜʥʦʾ ʨʝʯʦʚʠʥʠ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʱʦ ʚʩʽ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʝʢʩʪʨʘʢʪʽʚ ʪʨʘʚʠ ʽ ʢʚʽʪʦʢ ʙʝʟ-

ʩʤʝʨʪʥʠʢʘ ʧʨʠʢʚʽʪʢʦʚʦʛʦ ʤʘʶʪʴ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʚʽʜʥʦʩʥʦ ʝʪʘʣʦʥʥʠʭ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʤʽʢʨʦ-

ʦʨʛʘʥʽʟʤʽʚ, (ʜʽʘʤʝʪʨ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ï ʚʽʜ 15,2 

ʜʦ 25,4 ʤʤ) ʪʘ ʧʨʦʪʠʛʨʠʙʢʦʚʫ ʜʽʶ ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ ʨʝʬʝʨʝʥʪʥʦʛʦ ʰʪʘʤʫ Candida albicans (ʜʽʘʤʝʪʨ 

ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ï ʚʽʜ 17,2 ʜʦ 19,3 ʤʤ). ʈʝʟʫʣʴ-

ʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 3. 

ʊʘʙʣʠʮʷ 3  

 ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʝʢʩʪʨʘʢʪʽʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʝʪʘʣʦʥʥʠʭ ʪʝʩʪ-ʢʫʣʴʪʫʨ.  
ʝʢʩ-
ʪʨʘʢʪʠ 

ɼʽʘʤʝʪʨʠ ʟʦʥ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ, ʤʤ; n = 3, ʈ = 0.95 
Staphylococ-
cus aureus 
ɸʊʉʉ 25923 

Escherichia 
coli ɸʊʉʉ 

25922 

Proteus vul-
garis ATCC 

4636 

Pseudomons 
aeruginosa 
ɸʊʉʉ 27853 

Basillus sub-
tilis ɸʊʉʉ 

6633 

Candida albi-
cans ATCC 

653/885 
1 25,4Ñ0,8 18,7Ñ0,8 16,3Ñ0,8 17,2Ñ0,2 24,7Ñ1,6 19,3Ñ0,8 
2 22,3Ñ0,8 18,7Ñ0,8 15,2Ñ0,1 15,2Ñ0,1 21,0Ñ1,4 19,3Ñ0,8 
3 21,4Ñ0,8 17,3Ñ0,8 15,7Ñ0,8 15,7Ñ0,8 21,7Ñ0,8 17,2Ñ0,2 
4 20,7Ñ0,8 19,0Ñ1,4 16,2Ñ0,2 16,7Ñ0,8 21,3Ñ0,8 18,0 Ñ1,4 
5 20,3Ñ0,8 17,2Ñ0,2 16,0Ñ1,3 16,3Ñ0,8 20,1Ñ0,2 17,7Ñ0,8 
6 19,4Ñ0,8 17,3Ñ0,8 15,7Ñ0,8 15,7Ñ0,8 19,7Ñ0,8 17,7Ñ0,8 

 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʧʦ ʚʽʜʥʦ-

ʰʝʥʥʶ ʜʦ ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ ʩʚʽʜʯʘʪʴ ʱʦ ʘʥʪʠʙʘʢʪʝ-

ʨʽʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʙʽʣʴʰ ʚʠʨʘʞʝʥʘ ʚ ʩʧʠʨʪʦʚʠʭ 

ʝʢʩʪʨʘʢʪʘʭ ʪʨʘʚʠ ʽ ʢʚʽʪʦʢ ʚʽʜʥʦʩʥʦ Staphylococcus 

aureus, (ʜʽʘʤʝʪʨ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ 20,7 ʤʤ ʜʣʷ 

70% ʩʧʠʨʪʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʢʚʽʪʦʢ), Escherichia coli, 

(ʜʽʘʤʝʪʨ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ 18,3 ʤʤ ʜʣʷ ʩʧʠʨʪʦ-

ʚʦʛʦ 70% ʝʢʩʪʨʘʢʪʫ ʢʚʽʪʦʢ), Klebsiella ʨneumoni, 

(ʜʽʘʤʝʪʨ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ 17,3 ʤʤ ʜʣʷ ʩʧʠʨʪʦ-

ʚʦʛʦ 70% ʝʢʩʪʨʘʢʪʫ ʢʚʽʪʦʢ), Candida albicans, (ʜʽʘ-

ʤʝʪʨ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ 16,7 ʤʤ ʜʣʷ ʩʧʠʨʪʦʚʦʛʦ 

70% ʝʢʩʪʨʘʢʪʫ ʪʨʘʚʠ), Aspergillus niger, (ʜʽʘʤʝʪʨ 

ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ 15,7 ʤʤ ʜʣʷ ʩʧʠʨʪʦʚʦʛʦ 70% 

ʝʢʩʪʨʘʢʪʫ ʢʚʽʪʦʢ). ɺʽʜʥʦʩʥʦ ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ 

Pseudomonas aeruginosa ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʤʘʶʪʴ ʪʽʣʴʢʠ ʩʧʠʨʪʦʚʽ 70% ʝʢʩʪʨʘʢʪʠ ʢʚʽʪʦʢ ʽ 

ʪʨʘʚʠ, (ʜʽʘʤʝʪʨ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ 16,2 ʤʤ ʜʣʷ 

ʝʢʩʪʨʘʢʪʫ ʪʨʘʚʠ ʽ 15,7 ʤʤ ʜʣʷ ʝʢʩʪʨʘʢʪʫ ʢʚʽʪʦʢ). 

ʇʨʠ ʮʴʦʤʫ ʚ ʮʽʣʦʤʫ ʘʥʪʠʤʽʢʨʦʙʥʘ ʜʽʷ 70% ʩʧʠʨʪʦ-

ʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʢʚʽʪʦʢ ʙʽʣʴʰ ʚʠʨʘʞʝʥʘ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʷʭ 4 ʪʘ 5. 

ʊʘʙʣʠʮʷ 4 

ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʝʢʩʪʨʘʢʪʽʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ 

ʝʢʩ-

ʪʨʘʢʪʠ 

ɼʽʘʤʝʪʨʠ ʟʦʥ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ, ʤʤ; n = 3, ʈ = 0.95 

Staphylococ-

cus aureus ˉ 

33 

Staphylococ-

cus aureus ˉ 

45 

Staphylococ-

cus aureus ˉ 

79 

Escherichia 

coli ˉ 77 

Escherichia 

coli ˉ 110 

Klebsiella 

pneumonia ˉ 

102 

1 19,7Ñ0,8 20,2Ñ0,1 20,7Ñ0,8 18,1Ñ0,1 18,3Ñ0,8 17,3Ñ0,8 

2 17,7Ñ0,8 18,0Ñ1,4 19,2Ñ0,1 16,7Ñ0,8 16,7Ñ0,8 16,7Ñ0,8 

3 17,7Ñ0,8 17,3Ñ0,8 17,0Ñ1,4 16,7Ñ0,8 16,7Ñ0,8 15,1Ñ0,2 

4 16,2Ñ0,2 16,7Ñ0,8 17,1Ñ0,2 16,7Ñ0,8 16,0Ñ1,4 ʨʦʩʪ 

5 17,1Ñ0,1 16,7Ñ0,8 16,7Ñ0,8 15,7Ñ0,8 16,2Ñ0,3 ʨʦʩʪ 

6 16,7Ñ0,8 16,7Ñ0,8 17,1Ñ0,1 15,7Ñ0,8 16,7Ñ0,8 ʨʦʩʪ 
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ʊʘʙʣʠʮʷ 5  

ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʝʢʩʪʨʘʢʪʽʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ (ʧʨʦʜʦʚʞʝʥʥʷ) 

ʝʢʩ-

ʪʨʘʢʪʠ 

ɼʽʘʤʝʪʨʠ ʟʦʥ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ, ʤʤ; n = 3, ʈ = 0.95 

Pseudomonas 

aeruginosa ˉ 

43 

Pseudomonas 

aeruginosa ˉ 

53 

Enterobacter 

cloacea ˉ 64 

Candida al-

bicans 

ˉ112 

Candida al-

bicans ˉ19 

Aspergillus 

niger ˉ21 

1 15,3Ñ0,8 15,7Ñ1,6 17,2Ñ0,1 14,2Ñ0,1 16,1Ñ0,2 15,7Ñ0,8 

2 16,1Ñ0,2 16,2Ñ0,4 17,3Ñ0,8 15,7Ñ0,8 16,7Ñ0,8 14,7Ñ0,8 

3 ʨʦʩʪ ʨʦʩʪ 16,7Ñ0,8 15,1Ñ0,2 14,7Ñ0,8 14,7Ñ0,8 

4 ʨʦʩʪ ʨʦʩʪ ʨʦʩʪ ʨʦʩʪ ʨʦʩʪ ʨʦʩʪ 

5 ʨʦʩʪ ʨʦʩʪ ʨʦʩʪ ʨʦʩʪ ʨʦʩʪ ʨʦʩʪ 

6 ʨʦʩʪ ʨʦʩʪ ʨʦʩʪ ʨʦʩʪ ʨʦʩʪ ʨʦʩʪ 

 

ɺʠʩʥʦʚʢʠ. 

1. ɺʧʝʨʰʝ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ 

ʬʣʘʚʦʥʦʾʜʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ 

ʤʝʪʦʜʦʤ ɺɽʈʍ ʚ ʪʨʘʚʽ ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʪʘ 

ʚʠʟʥʘʯʝʥʦ ʚʤʽʩʪ ʪʨʝʭ ʬʣʘʚʦʥʦʾʜʽʚ: ʢʚʝʨʮʝʪʠʥï3ïɓï

ʛʣʶʢʦʟʠʜʘ, ʢʚʝʨʮʝʪʠʥʘ, ʣʶʪʝʦʣʽʥʘ. ɺ ʢʚʽʪʢʘʭ ʙʫʣʦ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʪʘ ʚʠʟʥʘʯʝʥʦ ʚʤʽʩʪ ʜʚʫʭ 

ʬʣʘʚʦʥʦʾʜʽʚ: ʢʚʝʨʮʝʪʠʥʘ ʪʘ ʣʶʪʝʦʣʽʥʘ.  

2. ʋʩʽ ʜʦʩʣʽʜʞʫʚʘʥʥʽ ʟʨʘʟʢʠ ʝʢʩʪʨʘʢʪʽʚ ʪʨʘʚʠ ʽ 

ʢʚʽʪʦʢ ʙʝʟʩʤʝʨʪʥʠʢʘ ʧʨʠʢʚʽʪʢʦʚʦʛʦ ʤʘʶʪʴ ʘʥʪʠʙʘʢ-

ʪʝʨʽʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʽʜʥʦʩʥʦ ʝʪʘʣʦʥʥʠʭ ʪʝʩʪ-ʢʫʣʴ-

ʪʫʨ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʪʘ ʧʨʦʪʠʛʨʠʙʢʦʚʫ ʘʢʪʠʚʥʽʩʪʴ 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʨʝʬʝʨʝʥʪʥʦʛʦ ʰʪʘʤʫ Candida al-

bicans. ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ ʘʥʪʠʙʘ-

ʢʪʝʨʽʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʙʽʣʴʰ ʚʠʨʘʞʝʥʘ ʫ ʩʧʠʨʪʦʚʠʭ 

ʝʢʩʪʨʘʢʪʘʭ ʪʨʘʚʠ ʽ ʢʚʽʪʦʢ ʚʽʜʥʦʩʥʦ Staphylococcus 

aureus, Escherichia coli, Klebsiella ʨneumoni, 

Enterobacter cloacea, Candida albicans, Aspergillus 

niger. ɺʽʜʥʦʩʥʦ ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ Pseudomonas 

aeruginosa ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ ʤʘʶʪʴ ʪʽʣʴʢʠ 

ʝʢʩʪʨʘʢʪʠ ʢʚʽʪʦʢ ʽ ʪʨʘʚʠ 70%. ʇʨʠ ʮʴʦʤʫ ʚ ʮʽʣʦʤʫ 

ʘʥʪʠʤʽʢʨʦʙʥʘ ʜʽʷ 70% ʩʧʠʨʪʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʢʚʠʪʦʢ 

ʙʽʣʴʰ ʚʠʨʘʞʝʥʘ.  
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Abstract 

Measures to prevent the spread of the infection and protect the healthcare workers in the context of the global 

coronavirus pandemic have been investigated. The disease prevention plan, which is advisable to develop for 

healthcare facilities, in accordance with the recommendations of the World Health Organization has been analyzed. 

ɸʥʦʪʘʮʽʷ 

ɼʦʩʣʽʜʞʝʥʦ ʟʘʭʦʜʠ ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʰʠʨʝʥʥʶ ʽʥʬʝʢʮʽʾ ʪʘ ʟʘʭʠʩʪʫ ʟʜʦʨʦʚôʷ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘʢʣʘʜʫ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʦʾ ʧʘʥʜʝʤʽʾ ʢʦʨʦʥʘʚʽʨʫʩʫ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʣʘʥ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʭʚʦʨʶ-

ʚʘʥʥʷʤ, ʷʢʠʡ ʜʦʮʽʣʴʥʦ ʨʦʟʨʦʙʣʷʪʠ ʟʘʢʣʘʜʘʤ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ɺʩʝʩʚʽʪʥʴʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. 

 

Keywords: coronavirus, personal protective equipment, healthcare facilities, action plan, occupational 

disease 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʥʘʚʽʨʫʩ, ʟʘʩʽʙ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ, ʟʘʢʣʘʜ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʧʣʘʥ ʟʘʭʦʜʽʚ, 

ʧʨʦʬʝʩʽʡʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ 

 

ʉʫʩʧʽʣʴʩʪʚʦ ʧʦʩʪʽʡʥʦ ʩʪʠʢʘʻʪʴʩʷ ʟ ʧʨʦʙʣʝʤʘʤʠ 

ʧʦʷʚʠ ʥʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʰʚʠʜʢʦ ʨʦʟʧʦʚʩʶ-

ʜʞʫʶʪʴʩʷ ʥʘ ʧʝʚʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʘ ʽʥʦʜʽ ʽ ʚ ʩʚʽʪʦʚʦʤʫ 

ʤʘʩʰʪʘʙʽ, ʧʝʨʝʪʚʦʨʶʶʯʠʩʴ ʚ ʧʘʥʜʝʤʽʶ. ɺʽʜʧʦʚʽʜʥʦ 

ʜʦ ʚʠʟʥʘʯʝʥʥʷ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦ-

ʨʦʚôʷ (ɺʆʆɿ) ʧʘʥʜʝʤʽʷ ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʰʠʨʝʥʥʷ ʥʦ-

ʚʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʛʣʦʙʘʣʴʥʠʭ ʤʘʩʰʪʘʙʘʭ ʟ ʫʨʘ-

ʞʝʥʥʷʤ ʯʘʩʪʠʥʠ ʥʘʩʝʣʝʥʥʷ ʟʘ ʚʽʜʥʦʩʥʦ ʢʦʨʦʪʢʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ [1]. ʇʨʠʯʠʥʦʶ ʧʘʥʜʝʤʽʾ ʪʘ ʾʾ ʚʽʜʤʽʥ-

ʥʦʶ ʨʠʩʦʶ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʣʝʢʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʜʦ 

ʽʥʬʝʢʮʽʾ, ʚʘʢʮʠʥʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʧʨʦʪʦʢʦʣʽʚ ʣʽʢʫʚʘʥʥʷ. ɼʦ ʥʘʡ-

ʙʽʣʴʰ ʤʘʩʰʪʘʙʥʠʭ ʧʘʥʜʝʤʽʡ, ʷʢʽ ʚʽʜʙʫʚʘʣʠʩʷ ʚ 

ʩʚʽʪʽ, ʚʽʜʥʦʩʷʪʴʩʷ ʯʫʤʘ, ʭʦʣʝʨʘ, ʛʨʠʧ, ɺʽʣ/ʉʅɯɼ ʢʦ-

ʨʦʥʘʚʽʨʫʩʥʘ ʭʚʦʨʦʙʘ. 

ʇʝʨʰʽ ʚʠʧʘʜʢʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʢʦʨʦʥʘʚʽʨʫʩ 

(Coronaviridae) ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʛʨʫʜʥʽ 2019 

ʨʦʢʫ ʚ ʂʠʪʘʾ, ʮʷ ʽʥʬʝʢʮʽʷ ʤʘʣʘ ʦʟʥʘʢʠ ʝʧʽʜʝʤʽʾ ʪʘ 

ʩʪʨʽʤʢʦ ʧʦʰʠʨʶʚʘʣʘʩʷ ʟʘ ʤʝʞʽ ʢʨʘʾʥʠ, ʘ ʚʞʝ ʚ ʙʝ-

ʨʝʟʥʽ 2020 ʨʦʢʫ ɺʆʆɿ ʦʛʦʣʦʩʠʣʘ ʧʘʥʜʝʤʽʶ ʯʝʨʝʟ 

ʩʧʘʣʘʭ ʉʆVID-19. ʉʪʘʥʦʤ ʥʘ 25.02.2021 ʨ. ʚʩʴʦʛʦ ʚ 

ʩʚʽʪʽ ʟʘʭʚʦʨʽʣʦ 113101503 ʦʩʦʙʠ [2]. ʅʘʡʙʽʣʴʰʝ ʽʥ-

ʬʽʢʦʚʘʥʠʭ ʫ ʉʐɸ ï 28974623 ʦʩʽʙ, ɯʥʜʽʷ ï 

11046914, ɹʨʘʟʠʣʽʷ ï 10326008, ʈʦʩʽʷ ï 4200902, ɺʝ-

ʣʠʢʘ ɹʨʠʪʘʥʽʷ ï 4144577, ʌʨʘʥʮʽʷ ï 3661410, ɯʩʧʘ-

ʥʽʷ ï 3170644. ʋʢʨʘʾʥʘ ʧʦʩʽʜʘʻ 17 ʤʽʩʮʝ ï 1317694 

ʦʩʽʙ. 

ʋ ʟʦʥʽ ʥʘʡʙʽʣʴʰʦʛʦ ʨʠʟʠʢʫ ʟʥʘʭʦʜʷʪʴʩʷ ʧʨʘʮʽ-

ʚʥʠʢʠ ʟʘʢʣʘʜʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ, 

ʧʦʣʽʮʽʾ, ʩʦʮʽʘʣʴʥʽ ʧʨʘʮʽʚʥʠʢʠ, ʣʶʜʠ ʟʽ ʩʣʘʙʢʠʤ ʽʤʫ-

ʥʽʪʝʪʦʤ, ʭʨʦʥʽʯʥʠʤʠ ʭʚʦʨʦʙʘʤʠ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʧʽʜʚʠʱʝʥʠʤ ʪʠʩʢʦʤ. ɿʘ 

ʜʘʥʠʤʠ ɺʆʆɿ, ʧʽʜ ʯʘʩ ʩʧʘʣʘʭʫ SARS ʫ 2002-2003 

ʨʨ. 21% ʫʩʽʭ ʧʽʜʪʚʝʨʜʞʝʥʠʭ ʚʠʧʘʜʢʽʚ ʫ ʩʚʽʪʽ ʧʨʠʧʘʚ 

ʥʘ ʤʝʜʠʯʥʠʡ ʧʝʨʩʦʥʘʣ. ɿʘʨʘʟ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʩʭʦʞʘ 

ʩʪʘʪʠʩʪʠʢʘ. ʅʘʧʨʠʢʣʘʜ, ʚ ɯʪʘʣʽʾ ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘ-

ʥʦʩʪʽ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 5% ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʭʚʦʨʽʣʠʭ ʚ ʢʨʘʾʥʽ; ʚ ɯʩʧʘʥʽʾ ʪʘ 

ʂʠʪʘʾ ï 12%. ʋ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ ʚ ʜʝʷʢʠʭ ʣʽʢʘʨʥʷʭ 

ʢʨʘʾʥʠ ʜʦ 50% ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʧʽʰʣʠ ʥʘ ʣʽʢʘ-

ʨʥʷʥʠʡ ʘʙʦ ʫ ʩʘʤʦʽʟʦʣʷʮʽʶ [3].  

https://index.minfin.com.ua/ua/reference/coronavirus/geography/india/
https://index.minfin.com.ua/ua/reference/coronavirus/geography/brazil/
https://index.minfin.com.ua/ua/reference/coronavirus/geography/uk/
https://index.minfin.com.ua/ua/reference/coronavirus/geography/uk/
https://index.minfin.com.ua/ua/reference/coronavirus/geography/france/
https://index.minfin.com.ua/ua/reference/coronavirus/geography/spain/
https://index.minfin.com.ua/ua/reference/coronavirus/geography/spain/
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ɺ ʋʢʨʘʾʥʽ ʟʘ ʯʘʩ ʧʘʥʜʝʤʽʾ ʢʦʨʦʥʘʚʽʨʫʩ ʚʠʷʚʠʣʠ 

ʫ 26 422 ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʟ ʥʠʭ 258 ʦʩʽʙ ʧʦ-

ʤʝʨʣʠ [4]. 

ʆʩʥʦʚʥʠʤ ʰʣʷʭʦʤ ʧʝʨʝʜʘʯʽ ʚʽʨʫʩʫ ʤʽʞ 

ʣʶʜʴʤʠ ʻ ʽʥʛʘʣʷʮʽʡʥʠʡ, ʘ ʜʦʜʘʪʢʦʚʠʤʠ ï ʘʣʽʤʝʥʪʘ-

ʨʥʠʡ (ʬʝʢʘʣʴʥʦ-ʦʨʘʣʴʥʠʡ) ʪʘ ʢʦʥʪʘʢʪʥʠʡ. ɿʙʫʜʥʠʢ 

ʽʥʬʝʢʮʽʾ ʧʦʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʢʦʶ ʟʘʨʘʟʥʽʩʪʶ ʘʝʨʦ-

ʟʦʣʶ ʽ ʣʝʛʢʦ ʧʝʨʝʜʘʻʪʴʩʷ ʤʽʞ ʣʶʜʴʤʠ, ʦʩʦʙʣʠʚʦ ʚ 

ʤʽʩʮʷʭ ʩʢʫʧʯʝʥʥʷ ʪʘ ʦʙʤʝʞʝʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. ɺʽʥ 

ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʘʣʠʰʘʻʪʴʩʷ ʞʠʪʪʻʟʜʘʪʥʠʤ ʥʘ ʨʽʟʥʠʭ 

ʧʦʚʝʨʭʥʷʭ. ʊʘʢ, ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 20ʦʉ ʽ ʚʦʣʦʛʦʩʪʽ 

65% ʚʽʨʫʩ ʟʙʝʨʽʛʘʻʪʴʩʷ: ʥʘ ʧʘʧʝʨʽ ï ʜʦ 3 ʛʦʜʠʥ; ʥʘ 

ʛʨʦʰʦʚʠʭ ʙʘʥʢʥʦʪʘʭ, ʦʜʷʟʽ ʪʘ ʜʝʨʝʚôʷʥʠʭ ʧʦʚʝʨʭ-

ʥʷʭ ï ʜʦ 2 ʜʽʙ; ʥʘ ʤʝʪʘʣʝʚʠʭ ʧʦʚʝʨʭʥʷʭ ʪʘ ʧʣʘʩʪʠʢʫ 

ï ʜʦ 7 ʜʽʙ. 

ʃʽʢʘʨʽ ʜʦ ʩʠʤʧʪʦʤʽʚ ʢʦʨʦʥʘʚʽʨʫʩʫ ʚʽʜʥʦʩʷʪʴ 

ʫʩʢʣʘʜʥʝʥʥʷ ʜʠʭʘʥʥʷ, ʜʚʦʩʪʦʨʦʥʥʻ ʽʥʬʽʣʴʪʨʘʪʠʚʥʝ 

ʫʨʘʞʝʥʥʷ ʣʝʛʝʥʽʚ, ʛʦʣʦʚʥʠʡ ʙʽʣʴ, ʧʨʠʩʢʦʨʝʥʝ ʩʝʨ-

ʮʝʙʠʪʪʷ, ʚʽʜʯʫʪʪʷ ʩʪʠʩʥʝʥʥʷ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ, ʧʨʦ-

ʙʣʝʤʠ ʟ ʪʨʘʚʣʝʥʥʷʤ, ʥʫʜʦʪʫ, ʜʽʘʨʝʶ, ʥʘ ʧʽʟʥʽʭ ʩʪʘ-

ʜʽʷʭ ʭʚʦʨʦʙʠ ʟôʷʚʣʷʻʪʴʩʷ ʧʽʜʚʠʱʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʩʫʭʠʡ ʢʘʰʝʣʴ, ʣʠʭʦʤʘʥʢʘ, ʚʽʜʯʫʪʪʷ ʚʪʦʤʠ. 

ɺ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʦʾ ʧʘʥʜʝʤʽʾ ʢʦʨʦʥʘʚʽʨʫʩʫ ʟʘ-

ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʰʠʨʝʥʥʶ ʽʥʬʝʢʮʽʾ ʪʘ ʟʘʭʠʩʪʫ 

ʟʜʦʨʦʚôʷ ʛʨʦʤʘʜʷʥ, ʫ ʢʦʞʥʦʤʫ ʟʘʢʣʘʜʽ ʯʠ ʦʨʛʘʥʽʟʘ-

ʮʽʾ ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʪʘ ʩʘ-

ʥʽʪʘʨʥʦ-ʧʨʦʪʠʝʧʽʜʝʤʽʯʥʠʭ ʧʨʘʚʠʣ ʽ ʥʦʨʤ ʧʽʜ ʯʘʩ 

ʙʫʜʴ-ʷʢʠʭ ʚʠʜʽʚ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʧʦ-

ʚʽʜʥʦ ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʭʠʩʪ ʥʘʩʝʣʝʥʥʷ ʚʽʜ 

ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙè ˉ 1654-ɯɯɯ ʚʽʜ 06.04.2000 ʨ. 

[5]. ɼʣʷ ʮʴʦʛʦ ʢʝʨʽʚʥʠʮʪʚʦ ʟʘʢʣʘʜʫ ʧʦʚʠʥʥʦ ʨʦʟʨʦ-

ʙʠʪʠ ʪʘ ʟʘʧʨʦʚʘʜʠʪʠ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʭʦʜʠ ʟʘʜʣʷ ʟʘ-

ʧʦʙʽʛʘʥʥʷ ʧʦʰʠʨʝʥʥʶ ʉʆVID-19, ʚʨʘʭʦʚʫʶʯʠ ʚʠ-

ʤʦʛʠ ɼʠʨʝʢʪʠʚʠ 89/391/ɭɽʉ çʇʨʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʟʘʭʦʜʽʚ ʜʣʷ ʟʘʦʭʦʯʝʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʴ ʫ ʩʬʝʨʽ ʙʝʟ-

ʧʝʢʠ ʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʧʨʘʮʽʚʥʠʢʽʚ ʧʽʜ ʯʘʩ ʨʦ-

ʙʦʪʠè ʚʽʜ 12.06.1989 ʨ. [6] ʪʘ ɼʠʨʝʢʪʠʚʠ 2000/54/ɭʉ 

çʇʨʦ ʟʘʭʠʩʪ ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʜ ʥʝʙʝʟʧʝʢ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʚʧʣʠʚʦʤ ʙʽʦʣʦʛʽʯʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽè ʚʽʜ 

18.09.2000 ʨ. [7]. 

ɼʣʷ ʦʟʥʘʡʦʤʣʝʥʥʷ ʚʩʽʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽʟ ʧʝ-

ʨʝʜʙʘʯʝʥʠʤʠ ʟʘʭʦʜʘʤʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʜʦʮʽʣʴʥʦ ʧʨʦ-

ʚʝʩʪʠ ʧʦʟʘʧʣʘʥʦʚʠʡ ʽʥʩʪʨʫʢʪʘʞ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʧʽ-

ʜʩʪʘʚʦʶ ʜʣʷ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʤʦʞʝ ʩʪʘʪʠ ʥʘʢʘʟ ʨʦ-

ʙʦʪʦʜʘʚʮʷ çʇʨʦ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʥʝʜʦʧʫʱʝʥʥʷ 

ʧʦʰʠʨʝʥʥʷ ʢʦʨʦʥʘʚʽʨʫʩʫ ʉʆVID-19è.  

ʊʘʢʦʞ, ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʻʶ ɺʆʆɿ, ʩʣʽʜ 

ʩʢʣʘʩʪʠ ʧʣʘʥ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʷʢʠʡ ʧʦ-

ʚʠʥʝʥ ʤʽʩʪʠʪʠ ʧʫʥʢʪʠ, ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 1. 

 
ʈʠʩ. 1 ʇʫʥʢʪʠ ʧʣʘʥʫ ʟʘʧʦʙʽʛʘʥʥʷ ʽʥʬʝʢʮʽʡʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʚ ʟʘʢʣʘʜʘʭ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

 
ɯʥʬʦʨʤʘʮʽʡʥʽ ʧʣʘʢʘʪʠ ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʥʝʙʝʟʧʝʢʫ ʽʥʬʝʢʮʽʡʥʦʾ ʭʚʦʨʦʙʠ, ʰʣʷʭʠ ʾʾ ʨʦʟʧʦʚʩʶ-
ʜʞʝʥʥʷ, ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ, ʟʘʦʭʦʯʝʥʥʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ 
ʟʘʣʠʰʘʪʠʩʷ ʜʦʤʘ ʚ ʨʘʟʽ ʧʨʦʷʚʫ ʦʟʥʘʢ ʭʚʦʨʦʙʠ. 
ɼʣʷ ʜʝʟʽʥʬʝʢʮʽʾ ʨʫʢ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ 

ʟʥʝʟʘʨʘʞʫʚʘʣʴʥʽ ʟʘʩʦʙʠ ʥʘ ʦʩʥʦʚʽ ʽʟʦʧʨʦʧʘʥʦʣʫ 
(45%), ʥ-ʧʨʦʧʘʥʦʣʫ (30%), ʤʝʟʝʪʦʥʽʶ ʝʪʠʣʩʫʣʴʬʘʪʫ 
(0,2%) ʥʘ ʦʩʥʦʚʽ 80% ʝʪʘʥʦʣʫ, ʛʝʣʴ ʥʘ ʦʩʥʦʚʽ 85% 
ʝʪʘʥʦʣʫ. ʇʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʨʫʢ ʧʨʦʪʷʛʦʤ 30 ʩʝʢʫʥʜ ʮʽ 
ʟʘʩʦʙʠ ʚʙʠʚʘʶʪʴ ʚʽʨʫʩ. ʉʧʝʮʽʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ-
ʚʝʣʠ, ʱʦ ʉʆVID-19 ʛʠʥʝ ʧʨʦʪʷʛʦʤ 5 ʭʚʠʣʠʥ ʧʨʠ ʟʘ-

ʩʪʦʩʫʚʘʥʥʽ ʜʣʷ ʦʙʨʦʙʢʠ ʨʫʢ ʝʪʘʥʦʣʫ (70%), ʭʣʦʨʛʝ-
ʢʩʠʜʠʥʫ (0,05%), ʙʝʥʟʘʣʢʦʥʽʶ ʭʣʦʨʠʜʫ (0,1%), ʧʦ-
ʚʽʜʦʥ-ʡʦʜʫ (7,5%). 
ʈʦʟʪʘʰʫʚʘʥʥʷ ʦʜʥʦʨʘʟʦʚʠʭ ʩʝʨʚʝʪʦʢ ʙʽʣʷ 

ʤʽʩʮʴ, ʷʢʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ (ʢʣʘʚʽʘʪʫʨʘ, ʧʫʣʴʪ 
ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʪʦʱʦ), ʱʦʙ ʧʨʘʮʽʚʥʠʢʠ 
ʤʦʛʣʠ ʧʨʦʪʠʨʘʪʠ ʮʽ ʤʽʩʮʷ ʧʝʨʝʜ ʢʦʞʥʠʤ ʟʘʩʪʦʩʫ-
ʚʘʥʥʷʤ. 
ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚ ʧʝʨʽʦʜ ʧʘʥʜʝʤʽʾ ʩʣʽʜ ʧʨʠʜʽ-

ʣʠʪʠ ʟʘʙʝʟʧʝʯʝʥʥʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʧʨʘʮʽʚ-
ʥʠʢʽʚ ʟʘʢʣʘʜʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ: ʣʽʢʘʨʽʚ; ʤʝʜʠʯʥʠʭ 
ʩʝʩʪʝʨ; ʧʝʨʩʦʥʘʣʫ, ʷʢʠʡ ʤʦʞʝ ʤʘʪʠ ʢʦʥʪʘʢʪ ʟ 
ʣʶʜʴʤʠ, ʱʦ ʟʘʭʚʦʨʽʣʠ; ʣʽʢʘʨʽʚ-ʣʘʙʦʨʘʥʪʽʚ ʢʣʽʥʽʢʦ-
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ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʪʦʱʦ, ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ 
ʨʠʟʠʢʽʚ ʾʭ ʟʘʨʘʞʝʥʥʷ ʽʥʬʝʢʮʽʡʥʠʤʠ (ʧʨʦʬʝʩʽʡʥʠʤʠ) 
ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. ɿɯɿ ʤʘʶʪʴ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʽ ʟʘ ʨʘ-
ʭʫʥʦʢ ʨʦʙʦʪʦʜʘʚʮʷ ʽ ʧʝʨʝʜ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷʤ ʽ ʚʠʜʘ-
ʯʦʶ ʧʨʘʮʽʚʥʠʢʫ ʧʨʦʡʪʠ ʧʝʨʝʚʽʨʢʫ ʱʦʜʦ ʚʽʜʧʦʚʽʜʥʦ-
ʩʪʽ ʜʝʨʞʘʚʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʽ-
ʨʢʠ ʩʪʚʦʨʶʻʪʴʩʷ ʢʦʤʽʩʽʷ ʟ ʢʝʨʽʚʥʠʭ ʦʩʽʙ ʟʘʢʣʘʜʫ, 
ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʩʣʫʞʙʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʧʨʦʬʩʧʽʣ-
ʢʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ. ɿʘʭʠʩʥʽ ʟʘʩʦʙʠ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘ-
ʶʪʴ ʚʠʤʦʛʘʤ ʥʦʨʤʘʪʠʚʽʚ ʘʙʦ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙ-
ʭʽʜʥʠʡ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ, ʤʘʶʪʴ ʙʫʪʠ ʧʦʚʝʨʥʫʪʽ ʧʦʩʪʘ-
ʯʘʣʴʥʠʢʦʚʽ ʘʙʦ ʟʘʤʽʥʝʥʽ ʥʘ ʷʢʽʩʥʽ. ʇʨʠ ʚʠʙʦʨʽ ɿɯɿ 
ʢʝʨʫʶʪʴʩʷ ʅʇɸʆʇ 0.00-7.17-18 ʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ 
ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʤʦʛ ʙʝʟʧʝʢʠ ʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʧʨʠ 
ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʥʘ 
ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ [8]. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʧʨʘʮʽʚʥʠʢʠ ʟʘ-
ʢʣʘʜʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ:  

- ʤʘʩʢʠ ʘʙʦ ʨʝʩʧʽʨʘʪʦʨʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘ-
ʭʠʩʪʫ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʚʽʜ ʜʨʽʙʥʦʜʠʩ-
ʧʝʨʩʥʠʭ ʰʢʽʜʣʠʚʠʭ ʘʝʨʦʟʦʣʽʚ. ɿʛʽʜʥʦ ʩʪʘʥʜʘʨʪʫ ɽN 
149 [9] ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʚʽʨʫʩʽʚ ʛʨʠʧʫ, ʤʽʢʦʙʘʢʪʝʨʽʡ 
ʪʫʙʝʨʢʫʣʴʦʟʫ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʧʦʚʽʪʨʷʥʦ-ʢʨʘʧʝʣʴ-
ʥʠʤ ʰʣʷʭʦʤ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʨʝʩʧʽʨʘʪʦʨ ʪʠʧʫ 
FFP2, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʭʠʩʪʫ 94% ʽ 
ʩʝʨʪʠʬʽʢʦʚʘʥʠʡ ʟʘ ʢʣʘʩʦʤ ˉ 95; 

- ʟʘʭʠʩʥʽ ʱʠʪʢʠ, ʷʢʽ ʟʘʢʨʠʚʘʶʪʴ ʦʙʣʠʯʯʷ ʚʽʜ 
ʯʦʣʘ ʜʦ ʧʽʜʙʦʨʽʜʜʷ; 

- ʦʢʫʣʷʨʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʚ 
ʟʦʨʫ ʚʽʜ ʧʦʪʨʘʧʣʷʥʥʷ ʚ ʥʠʭ ʚʽʨʫʩʽʚ. ʆʩʢʽʣʴʢʠ 
ʉʆVID-19 ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʧʨʦʥʠʢʘʪʠ ʜʦ ʦʨʛʘʥʽʟʤʫ 
ʯʝʨʝʟ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ, ʚ ʫʤʦʚʘʭ ʧʦʰʠʨʝʥʥʷ ʽʥʬʝ-
ʢʮʽʾ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʢʫʣʷʨʠ ʟʘʢʨʠ-
ʪʦʛʦ ʪʠʧʫ ʨʘʟʦʤ ʟ ʨʝʩʧʽʨʘʪʦʨʦʤ ʽ ʣʠʮʝʚʠʤ ʱʠʪʢʦʤ; 

- ʽʟʦʣʷʮʽʡʥʠʡ ʦʜʷʛ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʘʧʦʙʽ-
ʛʘʥʥʷ ʧʦʪʨʘʧʣʷʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʟʘʙʨʫʜʥʝʥʴ, ʙʘʢʪʝ-
ʨʽʡ ʪʘ ʚʽʨʫʩʽʚ ʥʘ ʪʽʣʦ. ɿʛʽʜʥʦ ʩʪʘʥʜʘʨʪʫ ɽN 14126 
[10] ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʜʥʦʨʘʟʦʚʽ ʭʘ-
ʣʘʪʠ ʘʙʦ ʢʦʤʙʽʥʝʟʦʥʠ ʪʠʧʫ 3ɺ, ʷʢʽ ʩʪʽʡʢʽ ʜʦ ʚʽʨʫʩʽʚ, 
ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʯʝʨʝʟ ʢʨʦʚ ʽ ʨʽʜʠʥb, ʱʦ ʚʠʜʽʣʷ-
ʶʪʴʩʷ ʟ ʦʨʛʘʥʽʟʤʫ; 

- ʨʫʢʘʚʠʯʢʠ ʪʘ ʚʟʫʪʪʷ, ʱʦ ʧʽʜʜʘʻʪʴʩʷ ʦʯʠ-
ʱʝʥʥʶ ʽ ʜʝʟʽʥʬʝʢʮʽʾ. 
ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʟʘʩʦʙʦʤ ʧʨʦʬʽʣʘʢʪʠʢʠ ʥʝ-

ʩʧʨʠʷʪʣʠʚʠʭ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʫ ʟʘʢʨʠʪʠʭ ʨʦ-
ʙʦʯʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʻ ʩʚʦʻʯʘʩʥʝ ʪʘ ʧʦʩʪʽʡʥʝ ʧʨʦʚʽʪ-
ʨʶʚʘʥʥʷ, ʷʢʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 15-20 ʭʚʠʣʠʥ 
ʢʦʞʥʽ 1,5-2 ʛʦʜʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʪʷʛʫ. ɿʘʜʣʷ 
ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʤʝʭʘʥʽ-
ʯʥʘ ʚʝʥʪʠʣʷʮʽʷ ʘʙʦ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ. ɿʘʚʜʘʥʥʷ ʢʝ-
ʨʽʚʥʠʮʪʚʘ ʟʘʢʣʘʜʫ ï ʩʪʚʦʨʠʪʠ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ 
ʧʨʘʮʽʚʥʠʢʽʚ ʦʧʪʠʤʘʣʴʥʽ ʘʙʦ ʜʦʧʫʩʪʠʤʽ ʫʤʦʚʠ, ʪʦʙʪʦ 
ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʝʤʧʝʨʘ-
ʪʫʨʠ, ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʦʚʽʪʨʷ 
ʟʛʽʜʥʦ ʜʦ ʚʠʤʦʛ ɼʉʇʽʅ 3.3-6.042-99 ʉʘʥʽʪʘʨʥʽ ʥʦ-
ʨʤʠ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ [11]. ɺʠ-
ʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʨʝʢʦʤʝʥ-
ʜʫʶʪʴ ʧʨʦʚʦʜʠʪʠ ʥʘ ʧʦʯʘʪʢʫ ʫ ʩʝʨʝʜʠʥʽ ʪʘ ʥʘʧʨʠʢʽ-
ʥʮʽ ʨʦʙʦʯʦʾ ʟʤʽʥʠ. ʊʘʢʦʞ ʥʘʧʨʘʮʴʦʚʘʥʽ 
ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʨʠʙʠʨʘʥʥʷ ʪʘ ʜʝʟʽʥʬʝʢʮʽʾ ʨʦʙʦ-
ʯʠʭ ʧʨʠʤʽʱʝʥʴ. ɼʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʧʽʜʙʽʣʶʚʘʯʽ ʥʘ ʦʩʥʦʚʽ ʭʣʦʨʠʪʫ ʘʙʦ ʛʽʧʦʭʣʦʨʠʪʫ ʥʘ-
ʪʨʽʶ (0,01%), ʧʝʨʝʢʠʩ ʚʦʜʥʶ, ʭʣʦʨʛʝʢʩʠʜʠʥ (1%), 
ʝʪʘʥʦʣ (70%), ʷʢʽ ʤʝʥʰʝ ʥʽʞ ʟʘ 5 ʭʚʠʣʠʥ ʧʦʰʢʦʜʞʫ-
ʶʪʴ ʚʽʨʫʩ ʽ ʚʽʥ ʚʪʨʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʘʨʘʞʝʥʥʷ. ɼʝʟ-
ʽʥʬʽʢʫʶʯʠʤ ʨʦʟʯʠʥʦʤ ʩʣʽʜ ʦʙʨʦʙʣʷʪʠ ʨʦʙʦʯʽ ʧʦʚʝ-
ʨʭʥʽ, ʧʨʝʜʤʝʪʠ ʜʦ ʷʢʠʭ ʪʦʨʢʘʶʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ 

(ʜʚʝʨʥʽ ʨʫʯʢʠ, ʢʨʘʥʠ ʟʤʽʰʫʚʘʯʽʚ), ʧʽʜʣʦʛʫ. ʇʨʠ ʚʠ-
ʢʦʥʘʥʥʽ ʩʘʥʽʪʘʨʥʦʾ ʦʙʨʦʙʢʠ ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 
ʩʧʝʮʽʘʣʴʥʽ ʟʘʭʠʩʥʽ ʨʫʢʘʚʠʯʢʠ ʚʽʜ ʭʽʤʽʢʘʪʽʚ ʽ ʤʽʢʨʦʦ-
ʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʫ ɽN 
374 [12]. 
ɿʘ ʜʘʥʠʤʠ ɺʆʆɿ ʘʝʨʦʟʦʣʽ ʟʜʘʪʥʽ çʚʠʩʽʪʠè ʚ ʧʦ-

ʚʽʪʨʽ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʛʦʜʠʥ, ʫʪʚʦʨʶʶʯʠ ʟʘ ʭʚʦʨʦʶ 
ʣʶʜʠʥʦʶ ʰʣʝʡʬ ʧʽʜ ʯʘʩ ʾʾ ʧʝʨʝʩʫʚʘʥʥʷ, ʪʦʤʫ ʜʣʷ 
ʟʘʭʠʩʪʫ ʚʽʜ ʽʥʬʝʢʮʽʾ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʭʠʱʘʪʠʩʷ 
ʤʘʩʢʦʶ ʘʙʦ ʨʝʩʧʽʨʘʪʦʨʦʤ ʽ ʥʝ ʧʽʜʭʦʜʠʪʠ ʜʦ ʽʥʰʦʾ 
ʣʶʜʠʥʠ ʥʘ ʚʽʜʩʪʘʥʴ 1-2 ʤʝʪʨʠ. 
ʗʢʱʦ ʫ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʟʘʢʣʘʜʫ ʦʭʦʨʦʥʠ ʟʜʦ-

ʨʦʚôʷ ʟôʷʚʠʣʠʩʷ ʦʟʥʘʢʠ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʟʛʽʜʥʦ ʟ ʨʝ-
ʢʦʤʝʥʜʘʮʽʷʤʠ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢ-
ʨʘʾʥʠ, ʡʦʛʦ ʥʝʛʘʡʥʦ ʥʘʧʨʘʚʣʷʶʪʴ ʜʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 
ʮʝʥʪʨʫ ʜʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʪʝʩʪʫ. ɺʨʘʟʽ ʦʪʨʠʤʘʥʥʷ ʟ 
ʣʘʙʦʨʘʪʦʨʽʾ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴ-
ʪʘʪ ʥʘ ʉʆVID-19, ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʷʢ 
ʥʝʱʘʩʥʠʡ ʚʠʧʘʜʦʢ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ï ʛʦʩʪʨʝ ʧʨʦʬʝ-
ʩʽʡʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʙʽʦʣʦʛʽʯʥʠʭ ʰʢʽ-
ʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ. ʈʦʟʩʣʽʜʫʚʘʥʥʷ ʪʘʢʦʛʦ ʚʠʧʘʜʢʫ 
ʧʨʦʚʦʜʠʪʴʩʷ ʟʛʽʜʥʦ ʟ ʇʦʨʷʜʢʦʤ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʪʘ 
ʦʙʣʽʢʫ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ, ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶ-
ʚʘʥʴ ʪʘ ʘʚʘʨʽʡ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʟʘʪʚʝʨʜʞʝʥʠʤ ʧʦʩʪʘ-
ʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 17.04.2019 ʨ. 
ˉ 337 [13]. ʊʦʤʫ ʥʝ ʧʽʟʥʽʰʝ ʥʘʩʪʫʧʥʦʛʦ ʜʥʷ ʢʝʨʽʚ-
ʥʠʢ ʟʘʢʣʘʜʫ ʥʘʧʨʘʚʣʷʻ ʝʣʝʢʪʨʦʥʥʦʶ ʧʦʰʪʦʶ ʝʢʩʪ-
ʨʝʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʦ ʦʙʣʘʩʥʦʛʦ 
ʋʧʨʘʚʣʽʥʥʷ ʜʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʟ ʧʠʪʘʥʴ ʧʨʘʮʽ ʪʘ ʋʧ-
ʨʘʚʣʽʥʥʷ ʚʠʢʦʥʘʚʯʦʾ ʜʠʨʝʢʮʽʾ ʬʦʥʜʫ ʩʦʮʽʘʣʴʥʦʛʦ 
ʩʪʨʘʭʫʚʘʥʥʷ ʋʢʨʘʾʥʠ ʚ ʦʙʣʘʩʪʽ. 
ʅʘʢʘʟʦʤ ʢʝʨʽʚʥʠʢʘ ʟʘʢʣʘʜʫ ʫʪʚʦʨʶʻʪʴʩʷ ʢʦʤʽ-

ʩʽʷ ʟ ʨʦʟʩʣʽʜʫʚʘʥʥʷ, ʜʦ ʷʢʦʾ ʚʭʦʜʷʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ 
ʦʙʣʘʩʥʦʛʦ ʋʧʨʘʚʣʽʥʥʷ ʜʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʟ ʧʠʪʘʥʴ 
ʧʨʘʮʽ, ʋʧʨʘʚʣʽʥʥʷ ʚʠʢʦʥʘʚʯʦʾ ʜʠʨʝʢʮʽʾ ʬʦʥʜʫ ʩʦʮʽ-
ʘʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʋʢʨʘʾʥʠ ʚ ʦʙʣʘʩʪʽ, ɼʋ ɼʝʨʞ-
ʧʨʦʜʩʧʦʞʠʚʩʣʫʞʙʠ, ɼʋ çʆʙʣʘʩʥʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ 
ʮʝʥʪʨ ʄʆɿ ʋʢʨʘʾʥʠè, ʣʽʢʘʨ-ʽʥʬʝʢʮʽʦʥʽʩʪ, ʧʨʝʜʩʪʘʚ-
ʥʠʢ ʢʝʨʽʚʥʠʮʪʚʘ ʟʘʢʣʘʜʫ ʪʘ ʦʩʦʙʘ ʫʧʦʚʥʦʚʘʞʝʥʘ ʟ 
ʧʠʪʘʥʴ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʚʽʜ ʪʨʫʜʦʚʦʛʦ ʢʦʣʝʢʪʠʚʫ. 
ʂʦʤʽʩʽʷ ʧʨʦʚʦʜʠʪʴ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʚʠʧʘʜʢʫ ʧʨʦ-

ʬʝʩʽʡʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʧôʷʪʠ ʨʦʙʦʯʠʭ 
ʜʥʽʚ ʚʽʜ ʜʥʷ ʾʾ ʫʪʚʦʨʝʥʥʷ. ʋ ʨʘʟʽ ʥʝʤʦʞʣʠʚʦʩʪʽ ʜʦ-
ʪʨʠʤʘʥʥʷ ʮʴʦʛʦ ʪʝʨʤʽʥʫ, ʢʝʨʽʚʥʠʢ ʟʘʢʣʘʜʫ ʧʦʚʠʥʝʥ 
ʚ ʦʩʪʘʥʥʽʡ ʜʝʥʴ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʧʦʜʘʪʠ ʜʦ ʦʙʣʘʩʥʦʛʦ 
ʋʧʨʘʚʣʽʥʥʷ ʜʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʟ ʧʠʪʘʥʴ ʧʨʘʮʽ ʣʠʩʪʘ 
ʟ ʧʦʷʩʥʝʥʥʷʤ ʧʨʠʯʠʥ ʽ ʧʨʦʭʘʥʥʷʤ ʜʦʟʚʦʣʠʪʠ ʧʨʦʜʦ-
ʚʞʠʪʠ ʪʝʨʤʽʥ. 
ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʢʦʤʽʩʽʾ ʟ ʨʦʟʩʣʽʜʫ-

ʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʷʢ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʥʘ ʚʠʨʦ-
ʙʥʠʮʪʚʽ ʻ: 

- ʟʘʧʨʦʰʝʥʥʷ ʧʦʪʝʨʧʽʣʦʛʦ ʜʦ ʩʧʽʚʧʨʘʮʽ ʽ 
ʦʪʨʠʤʘʥʥʷ ʚʽʜ ʥʴʦʛʦ ʧʠʩʴʤʦʚʦʛʦ ʧʦʷʩʥʝʥʥʷ ʱʦʜʦ 
ʦʙʩʪʘʚʠʥ ʽʥʬʽʢʫʚʘʥʥʷ: ʜʦʢʣʘʜʥʦʛʦ ʦʧʠʩʫ ʚʠʢʦʥʫʚʘ-
ʥʦʾ ʨʦʙʦʪʠ (ʟʘ ʜʘʥʠʤʠ ɺʆʆɿ ʽʥʢʫʙʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 
ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʨʠʚʘʻ ʙʣʠʟʴʢʦ 10-14 ʜʥʽʚ, ʪʦʤʫ ʦʧʠ-
ʩʫʚʘʪʠ ʩʣʽʜ ʩʘʤʝ ʨʦʙʦʪʫ ʚ ʮʝʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ); ʷʢʽ 
ʟʘʩʦʙʠ ʟʘʧʦʙʽʛʘʥʥʷ ʽʥʬʽʢʫʚʘʥʥʶ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ; ʟ 
ʢʠʤ ʽʟ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʟʘʢʣʘʜʫ ʚʽʜʙʫʚʘʣʠʩʷ ʢʦʥʪʘ-
ʢʪʠ; ʢʦʣʠ ʽʥʬʽʢʫʚʘʥʥʷ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʣʘʙʦʨʘʪʦ-
ʨʥʦ. ʊʘʢʘ ʽʥʬʦʨʤʘʮʽʷ ʧʦʪʨʽʙʥʘ ʢʦʤʽʩʽʾ ʜʣʷ ʚʩʪʘʥʦʚ-
ʣʝʥʥʷ ʦʙʩʪʘʚʠʥ ʽʥʬʽʢʫʚʘʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʫ ʪʘ 
ʧʨʠʯʠʥ ʧʦʜʽʾ: 

- ʚʠʚʯʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʱʦʜʦ 
ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʚ ʟʘʢʣʘʜʽ;  

- ʟôʷʩʫʚʘʥʥʷ: 
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¶ ʯʠ ʦʬʦʨʤʣʝʥʘ ʧʦʩʘʜʦʚʘ ʽʥʩʪʨʫʢʮʽʷ ʧʦʪʝʨʧʽ-
ʣʦʛʦ ʧʨʘʮʽʚʥʠʢʘ; 

¶ ʚ ʷʢʠʭ ʫʤʦʚʘʭ ʧʨʘʮʽ ʚʠʢʦʥʫʚʘʚ ʩʚʦʾ ʧʦʩʘ-
ʜʦʚʽ ʦʙʦʚôʷʟʢʠ ʧʦʪʝʨʧʽʣʠʡ; 

¶ ʷʢʠʤʠ ɿɯɿ ʙʫʚ ʟʘʙʝʟʧʝʯʝʥʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ ʽ 
ʯʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʦʥʠ ʚʠʤʦʛʘʤ ʜʽʶʯʠʭ ʥʦʨʤʘʪʠʚʽʚ; 

¶ ʯʠ ʜʦʪʨʠʤʫʚʘʚʩʷ ʧʦʪʝʨʧʽʣʠʡ ʧʨʘʚʠʣ ʙʝʟ-
ʧʝʢʠ; 

¶ ʯʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʟʘʧʣʘʥʦʚʠʡ ʽʥʩʪʨʫʢ-
ʪʘʞ ʽ ʥʘʚʯʘʥʥʷ, ʩʪʦʩʦʚʥʦ ʜʽʡ ʟ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʦʰʠ-
ʨʝʥʥʷ ʢʦʨʦʥʘʚʽʨʫʩʫ; 

¶ ʚʽʜ ʢʦʛʦ ʽ ʚ ʷʢʠʡ ʯʘʩ ʧʦʪʝʨʧʽʣʠʡ ʤʽʛ ʽʥʬʽʢʫ-
ʚʘʪʠʩʷ; 

- ʦʪʨʠʤʘʥʥʷ: 

¶ ʚʽʜ ʣʽʢʘʨʷ-ʽʥʬʝʢʮʽʦʥʽʩʪʘ ʤʝʜʠʯʥʦʾ ʫʩʪʘ-
ʥʦʚʠ, ʚ ʷʢʽʡ ʣʽʢʫʻʪʴʩʷ ʭʚʦʨʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ʢʦʧʽʾ 
ʚʠʩʥʦʚʢʫ ʧʨʦ ʩʪʘʥ ʡʦʛʦ ʟʜʦʨʦʚôʷ; 

¶ ʚʽʜ ɼʋ çʆʙʣʘʩʥʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʮʝʥʪʨ 
ʄʆɿʋè ʂʘʨʪʠ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʚʦʛ-
ʥʠʱʘ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘ ʬʦʨʤʦʶ 
ˉ357/ʦ; 

¶ ʚʠʩʥʦʚʢʫ ʣʽʢʘʨʷ-ʧʨʦʬʧʘʪʦʣʦʛʘ ʱʦʜʦ ʪʦʛʦ, 
ʯʠ ʻ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʤ. 
ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʢʦʤʽʩʽʾ ʩʢʣʘʜʘʻʪʴʩʷ ʘʢʪ 

ʟ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʟʘ ʬʦʨʤʦʶ ʅ-1/ʇ ʘʙʦ ʅ-1/ʅʇ, ʟʘʣʝ-
ʞʥʦ ʚʽʜ ʪʦʛʦ ʧʦʚ'ʷʟʘʥʠʡ, ʯʠ ʥʝ ʧʦʚ'ʷʟʘʥʠʡ ʚʠʧʘʜʦʢ 
ʟʘʭʚʦʨʶʚʘʥʥʷ ʟ ʧʨʦʬʝʩʽʡʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʟʘʭʚʦʨʽ-
ʣʦʛʦ. 
ʇʽʩʣʷ ʥʘʜʘʥʥʷ ʘʢʪʫ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʟʘ ʬʦʨʤʦʶ 

ʅ-1 ʜʦ ʌʦʥʜʫ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ, ʟʜʽʡʩʥʶ-
ʻʪʴʩʷ ʚʠʧʣʘʪʘ ʣʽʢʘʨʥʷʥʠʭ ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ 
ʧʦʚôʷʟʘʥʝ ʯʠ ʥʝ ʧʦʚôʷʟʘʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟ ʨʦʙʦʯʦʶ 
ʜʽʷʣʴʥʽʩʪʶ. ʊʘʢʦʞ ʧʦʪʝʨʧʽʣʘ ʦʩʦʙʘ ʤʦʞʝ ʟʚʝʨʥʫ-
ʪʠʩʷ ʜʦ ʧʽʜʨʦʟʜʽʣʫ ʩʦʮʽʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʨʘʡʦʥʥʦʾ 
ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʟ ʧʨʦʭʘʥʥʷʤ ʥʘʜʘʪʠ ʤʘʪʝʨʽ-
ʘʣʴʥʫ ʜʦʧʦʤʦʛʫ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʚʽʜ ʉʆVID-19. 
ɺʠʧʘʜʦʢ ʛʦʩʪʨʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʘʭʚʦʨʶ-

ʚʘʥʥʷ, ʷʢʠʡ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʥʝ ʙʫʚ 
ʧʦʚ'ʷʟʘʥʠʡ ʟ ʚʠʨʦʙʥʠʯʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʚʚʘʞʘʻʪʴʩʷ ʥʝ 
ʩʪʨʘʭʦʚʠʤ, ʪʦʤʫ ʧʦʪʝʨʧʽʣʠʡ ʥʝ ʤʦʞʝ ʧʨʝʪʝʥʜʫʚʘʪʠ 
ʥʘ ʩʦʮʽʘʣʴʥʽ ʚʠʧʣʘʪʠ ʌʦʥʜʫ. 
ʋ ʨʘʟʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʘʢʪʫ ʧʦʚôʷʟʘʥʥʷ ʟʘʭʚʦ-

ʨʶʚʘʥʥʷ ʽʟ ʚʠʨʦʙʥʠʯʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʌʦʥʜ ʢʦʤʧʝʥ-
ʩʫʻ ʚʩʽ ʚʠʪʨʘʪʠ ʥʘ ʣʽʢʫʚʘʥʥʷ. ʇʦʨʷʜʦʢ ʧʨʠʟʥʘʯʝʥʥʷ 
ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʩʪʨʘʭʦʚʠʭ ʚʠʧʣʘʪ ʟʘʪʚʝʨʜʞʝʥʠʡ ʧʦʩ-
ʪʘʥʦʚʦʶ ʧʨʘʚʣʽʥʥʷ ʌʦʥʜʫ ʚʽʜ 19.07.2018 ʨ. ˉ 11 
[14]. ʑʦʤʽʩʷʯʥʽ ʚʠʧʣʘʪʠ ʧʨʠʟʥʘʯʘʶʪʴ ʧʦʪʝʨʧʽʣʦʤʫ 
ʚ ʨʘʟʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʦʶ ʝʢʩʧʝʨʪ-
ʥʦʶ ʢʦʤʽʩʽʻʶ ʩʪʽʡʢʦʾ ʚʪʨʘʪʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 
ʆʜʥʦʨʘʟʦʚʫ ʜʦʧʦʤʦʛʫ ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʩʪʫʧʝʥʷ ʚʪʨʘʪʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʚʨʘʭʦʚʫʶʯʠ 17 
ʨʦʟʤʽʨʽʚ ʧʨʦʞʠʪʢʦʚʦʛʦ ʤʽʥʽʤʫʤʫ ʥʘ ʜʝʥʴ ʥʘʩʪʘʥʥʷ 
ʧʨʘʚʘ ʥʘ ʩʪʨʘʭʦʚʫ ʚʠʧʣʘʪʫ. ʗʢʱʦ ʢʦʤʽʩʽʷ ʟ ʨʦʟʩʣʽ-
ʜʫʚʘʥʥʷ ʚʩʪʘʥʦʚʠʣʘ, ʱʦ ʫʰʢʦʜʞʝʥʥʷ ʟʜʦʨʦʚôʶ ʥʘ-
ʩʪʘʣʦ ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʧʦʪʝʨʧʽʣʠʤ ʥʦʨʤʘʪʠʚ-
ʥʠʭ ʘʢʪʽʚ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ (ʧʨʘʚʠʣ, ʽʥʩʪʨʫʢʮʽʡ), ʨʦ-
ʟʤʽʨ ʦʜʥʦʨʘʟʦʚʦʾ ʜʦʧʦʤʦʛʠ ʤʦʞʝ ʙʫʪʠ ʟʤʝʥʰʝʥʦ ʥʘ 
50%.  
ɺʠʩʥʦʚʢʠ. ɺ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʝʥʦ ʟʘʭʦʜʠ, ʷʢʽ 

ʩʧʨʠʷʶʪʴ ʤʽʥʽʤʽʟʘʮʽʾ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʥʬʝʢʮʽʡʥʠʭ 
ʟʘʭʚʦʨʶʚʘʥʴ ʚ ʟʘʢʣʘʜʘʭ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. ɺʠʚʯʝʥʦ 
ʟʘʩʦʙʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʧʨʘʮʽʚʥʠʢʽʚ. ʇʨʦ-
ʘʥʘʣʽʟʦʚʘʥʦ ʧʣʘʥ ʟʘʭʦʜʽʚ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥ-
ʥʷʤ ʚ ʟʘʢʣʘʜʘʭ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. 
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Abstract 
The South African Petroleum Agency, in charge of ñpromoting and regulating offshore exploration and pro-

duction,ò maintains a national oil exploration and production database. This database indicates that the last decade 
(since 2010) has seen a rapid increase in the number of applications and grants of offshore rights and leases. The 
offshore oil and gas sector aims to support the rapid development of the offshore oil and gas sector by ñcreating 
an environment conducive to explorationò. The task of the laboratory is to accelerate the drilling of thirty wells 
over the next ten years and develop such an infrastructure as a staged gas pipeline network. 

 
Keywords: impact, environment. 
 
Offshore operations 
Offshore oil and gas exploration has indicated that 

there are potential resources of approximately nine bil-
lion barrels of oil off the coast of South Africa and ad-
jacent waters. This is equivalent to 40 years of oil con-
sumption in South Africa. They also have eleven billion 
barrels of oil equivalent of natural gas, which equates 
to three hundred and seventy-five years of gas con-
sumption in South Africa. However, there is consider-
able uncertainty about the amount of these resources. 
Eleven initiatives were developed under this work 
stream. The team has set an ambitious goal - to drill 30 
exploration wells in 10 years. 

Over the next 20 years, this work could result in 
the production of three hundred thousand (370,000) 
barrels of oil and gas per day. This is approximately 
eighty% of the current imports of oil and gas. The result 
will be one hundred and thirty thousand jobs and a con-
tribution to GDP of two point two billion US dollars 
(2.2 billion US dollars).The South African government 
recognizes that it must create an enabling environment 
to enable industry to invest in this capital intensive sec-
tor. The workflow has outlined some initial goals for 
achieving this goal. The government should: 
Å Ensure clarity and stability of the legal frame-

work governing offshore oil and gas fields, ensuring a 
great outcome for government, industry and society. 
Å Conducting emergency response exercises also 

within the industry to initiate world-class oil spill re-
sponse capacity in South Africa. 
Å Ensuring the functioning of the International Oil 

Compensation and Pollution Fund. 
Å Harness the exploration opportunities provided 

by offshore oil and gas exploration that will open access 
to data ecosystems, marine resources and renewable 
ocean-related energy. 

 Impact of COVID -19 on the oil and gas pipe-
line sector 

The South African oil and gas pipeline sector has 
been hit hard by low prices for outbreaks of COVID-
19. The pandemic has affected the progress of several 
projects, causing pipelines to stop or delay oil and weak 
demand as a result of the COVID-19 outbreak. The 
pandemic has affected the progress of several projects, 

resulting in pipelines being stopped or delayed. The 
South African oil and gas pipeline sector has been hit 
hard by low oil prices and weak demand as a result. One 
of the main strategies used by most pipeline operators 
is to suspend or postpone any avoidable ongoing or up-
coming projects. Due to the great uncertainty of the 
prospective project, the pipeline contractor suspended 
all construction work related to the project. It is not yet 
clear when the project may start commercial activities. 
On similar lines, construction work on the 272 km of 
the South Pars gas pipeline Phase 11 (I and II) has been 
postponed due to COVID-19. This will likely extend 
the project's start year into 2023. 

In addition to stopping or delaying project imple-
mentation, pipeline companies in the region are seeking 
financial assistance or cutting capital costs. Saudi Ar-
amco, on the other hand, is adopting a strategy to cut 
capex by nearly 26% by 2020. An abundance of con-
solidations may emerge in the oil and gas pipeline sec-
tor as the current crisis could put medium and small 
companies on the brink of extinction. While pipeline 
companies are making tremendous efforts to overcome 
the current situation, it may take longer to pay off, 
given the recurring nature of the pandemic and the mag-
nitude of its impact on the oil and gas sector. 

CONCLUSION 
The COVID-19 pandemic has forced the offshore 

oil and gas industry to activate dedicated emergency re-
sponse and business continuity protocols to ensure the 
safety and health of employees while drilling and de-
veloping. Measures include reducing the number of 
personnel on offshore installations, frequent checks, 
physical distancing, virus awareness, improving access 
to personal protective equipment, and activating robust 
data management and communication protocols. 
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Abstract 

The work is a description of the methods of calculating the carrying and propelling elements of hoisting 

machines, their design features, methods of calculating the loads on the supporting elements of machines and 

identified their shortcomings. The description of the developed mathematical model of loading of carrying and 

propelling elements with a rigid frame and a rigid suspension bracket of basic elements is given, graphs of loading 

of basic points at work of cranes, conclusions on the basis of the received results are formulated. The mathematical 

model of loading of carrying and propelling elements of hoisting machines developed in this work allows to carry 

out the analysis of loading of carrying points in the course of work at various conditions of support of the car. 

ɸʥʦʪʘʮʽʷ 

ɺ ʨʦʙʦʪʽ ʧʨʠʚʦʜʠʪʴʩʷ ʦʧʠʩ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʦʧʦʨʥʦ-ʭʦʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʧʽʜʡʦʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʤʘʰʠʥ ʾʭ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʥʘʚʝʜʝʥʽ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʦʧʦʨʥʽ ʝʣʝʤʝʥʪʠ ʤʘ-

ʰʠʥ ʪʘ ʚʠʷʚʣʝʥʦ ʾʭ ʥʝʜʦʣʽʢʠ. ʅʘʚʝʜʝʥʦ ʦʧʠʩ ʨʦʟʨʦʙʣʝʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʧʦʨʥʠʭ-

ʭʦʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʞʦʨʩʪʢʦʶ ʨʘʤʦʶ ʽ ʞʦʨʩʪʢʦʶ ʧʽʜʚʽʩʢʦʶ ʦʧʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʨʘʬʽʢʠ ʟʘ-

ʚʘʥʪʘʞʝʥʥʷ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʧʨʠ ʨʦʙʦʪʽ ʢʨʘʥʽʚ, ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʚʠʩʥʦʚʢʠ ʥʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʈʦʟʨʦʙʣʝʥʘ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʧʦʨʥʦ-ʭʦʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʧʽʜʡʦʤʥʦ-ʪʨʘʥʩ-

ʧʦʨʪʥʠʭ ʤʘʰʠʥ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʧʨʠ ʨʽʟʥʠʭ ʫʤʦʚʘʭ 

ʦʙʧʠʨʘʥʥʷ ʤʘʰʠʥʠ. 

 

Keywords: cranes, carrying and propelling element, mathematical model, terms and conditions of support-

ing, allocation of loads, support circuit, four and multi-point system of supporting 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɹʝʟʧʝʯʥʘ ʝʢʩʧʣʫʘʪʘ-

ʮʽʷ ʧʽʜʡʦʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʦʚ'ʷ-

ʟʘʥʘ ʟʽ ʩʪʽʡʢʠʤ ʩʪʘʥʦʚʠʱʝʤ ʤʘʰʠʥ ʚ ʧʨʦʮʝʩʽ ʚʠʢʦ-

ʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʟ ʧʽʜʽʡʤʘʥʥʷ ʽ ʧʝʨʝ-

ʤʽʱʝʥʥʷ ʚʘʥʪʘʞʽʚ ʧʽʜʡʦʤʥʠʤʠ ʢʨʘʥʘʤʠ. ʇʨʠ ʮʴʦʤʫ 

ʦʧʦʨʥʘ ʯʘʩʪʠʥʘ ʤʘʰʠʥʠ ʤʦʞʝ ʤʘʪʠ ʨʽʟʥʽ ʧʦ ʢʦʥʩ-

ʪʨʫʢʮʽʾ ʽ ʚʠʢʦʥʘʥʥʷ ʦʧʦʨʥʦ-ʭʦʜʦʚʽ ʝʣʝʤʝʥʪʠ, ʥʘ-

ʧʨʠʢʣʘʜ: ʧʥʝʤʦ ʢʦʣʝʩʘ ʚ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʢʨʘʥʘʭ; ʛʫ-

ʩʝʥʠʯʥʽ ʣʘʥʮʶʛʠ ʫ ʛʫʩʝʥʠʯʥʠʭ ʢʨʘʥʽʚ ʘʙʦ ʦʧʦʨʥʽ 

ʣʠʞʽ ʫ ʢʨʦʢʫʶʯʠʭ ʢʨʘʥʽʚ. ɿʘʟʥʘʯʝʥʽ ʦʧʦʨʥʦ-ʭʦʜʦʚʽ 

ʝʣʝʤʝʥʪʠ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʚʽʜʯʫʚʘʶʪʴ ʟʤʽʥʥʽ ʥʘʚʘ-

ʥʪʘʞʝʥʥʷ, ʚʠʢʣʠʢʘʥʽ ʧʦʚʦʨʦʪʦʤ ʥʘʚʘʥʪʘʞʝʥʦʾ ʯʘʩ-

ʪʠʥʠ ʤʘʰʠʥ (ʧʦʚʦʨʦʪʥʦʶ ʧʣʘʪʬʦʨʤʦʶ ʟ ʤʝʭʘʥʽʟ-

ʤʘʤʠ), ʟʤʽʥʦʶ ʟʦʚʥʽʰʥʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʧʽʜ-

ʡʦʤʽ - ʦʧʫʩʢʘʥʥʽ ʚʘʥʪʘʞʽʚ ʢʨʘʥʘʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʜʦʩʠʪʴ ʰʠʨʦ-

ʢʠʭ ʤʝʞʘʭ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʝʜʝ ʜʦ ʟʤʽʥʠ ʧʨʦʮʝʩʫ 

ʧʝʨʝʜʘʯʽ ʥʘʚʘʥʪʘʞʝʥʴ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʤʘʰʠʥʠ, ʘ 

ʚʽʜʧʦʚʽʜʥʦ ʽ ʩʪʘʥʦʤ ˇʨʫʥʪʦʚʦʾ ʘʙʦ ʽʥʰʠʡ ʦʧʦʨʥʦʾ 

ʧʣʦʱʠʥʠ ʽ ʩʘʤʝ ʧʨʦʮʝʩ ʟʤʽʥʠ ʦʧʦʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʜʝʬʦʨʤʘʮʽʶ ʦʧʦʨʥʦʾ ʧʣʦʱʠʥʠ ʽ ʧʦ-

ʨʫʰʝʥʥʷ ʩʪʽʡʢʦʛʦ ʧʦʣʦʞʝʥʥʷ ʢʨʘʥʽʚ.  
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ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ. ɯʩʥʫʶʯʽ ʚ ʮʽʡ ʛʘʣʫʟʽ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʤʦʞʣʠʚʽ ʟʤʽʥʠ ʟʦ-

ʚʥʽʰʥʽʭ ʟʘʚʘʥʪʘʞʝʥʴ ̔  ʩʠʣ ʪʷʞʽʥʥʷ ʤʘʰʠʥʠ ʙʝʟ ʫʨʘ-

ʭʫʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʧʨʦʮʝʩʫ ʚʟʘʻʤʦʜʽʾ ʟ ˇʨʫʥʪʦʤ, 

ʪʦʙʪʦ ʧʝʨʝʜʘʯʝʶ ʪʠʩʢʽʚ ʥʘ ̌ ʨʫʥʪ ʟ ʦʜʥʦʯʘʩʥʦʶ ʡʦʛʦ 

ʜʝʬʦʨʤʘʮʽʻʶ, ʪʦʙʪʦ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚʧʣʠʚ ʤʝʭʘʥʽ-

ʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ ʘʙʦ ʽʥʰʦʾ ʦʧʦʨʥʦʾ ʧʦʚʝʨ-

ʭʥʽ  ̔ʾʭ ʟʤʽʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ  ̔

ʩʪʘʥʫ ˇʨʫʥʪʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠ-

ʨʽʰʠʪʠ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʟʘʜʘʯʫ ʧʦ ʨʦʟʨʦʙʮʽ ʤʝʪʦ-

ʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʦʧʦʨʥʦ-ʭʦʜʦʚʽ 

ʝʣʝʤʝʥʪʠ ʩʪʨʽʣʦʚʠʭ ʢʨʘʥʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʾ 

ʜʝʬʦʨʤʘʮʽʾ ʦʧʦʨʥʦʾ ʧʣʦʱʠʥʠ. ʇʽʜ ʦʧʦʨʥʦʶ ʧʣʦʱʠ-

ʥʦʶ ʥʘʜʘʣʽ ʤʠ ʤʘʻʤʦ ʥʘ ʫʚʘʟʽ ʤʦʞʣʠʚʝ ʾʾ ʩʪʘʥ ʫ ʚʠ-

ʛʣʷʜʽ ˇʨʫʥʪʽʚ ʟ ʨʽʟʥʠʤʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠ-

ʚʦʩʪʷʤʠ ʘʙʦ ʙʝʪʦʥʥʦ-ʘʩʬʘʣʴʪʦʚʽ ʧʦʢʨʠʪʪʷ ʘʙʦ ʽʥʰʽ 

ʩʧʝʮʽʘʣʴʥʽ ʧʦʢʨʠʪʪʷ, ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ ʷʢʠʭ ʚʽʜʦʤʽ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘ-

ʚʜʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʨʦʟʨʦʙʠʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦ-

ʜʝʣʴ ʧʨʦʮʝʩʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʧʦʨʥʦ-ʭʦʜʦʚʠʭ ʝʣʝʤʝ-

ʥʪʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʚʟʘʻʤʦʜʽʾ ʟ 

ʦʧʦʨʥʦʶ ʧʣʦʱʠʥʦʶ. 

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʈʦʟʨʘʭʫ-

ʥʦʢ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʦʧʦʨʥʦ-ʭʦʜʦʚʽ ʝʣʝʤʝʥʪʠ ʚʠʢʦ-

ʥʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʜʦ-

ʩʣʽʜʞʝʥʴ ʽ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʠʢ [1, ʩ. 76; 2, ʩ.39], ʦʩ-

ʥʦʚʥʽ ʚʠʤʦʛʠ ʷʢʠʭ ʟʚʦʜʷʪʴʩʷ ʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʥʪʘʞʥʦʾ ʩʪʽʡʢʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦ-

ʞʣʠʚʠʭ ʟʤʽʥ ʧʦʣʦʞʝʥʥʷ ʚʘʥʪʘʞʫ (ʛʘʢʘ, ʛʨʝʡʬʝʨʘ 

ʘʙʦ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʘʥʪʘʞʦʟʘʭʦʧʣʶʶʯʦʛʦ ʦʙʣʘʜ-

ʥʘʥʥʷ), ʫʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʞʦʨʩʪʢʦʩʪʽ ʤʝʪʘʣʝʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʦʧʦʨʥʦ-ʭʦʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʩʪʽʡ-

ʢʽʩʪʴ ʤʘʰʠʥ. ɸʣʝ ʧʨʠ ʮʴʦʤʫ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʨʦ-

ʮʝʩ ʚʟʘʻʤʦʜʽʾ ʦʧʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ˇʨʫʥʪʦʤ ʪʘ ʤʦʞ-

ʣʠʚʠʡ ʧʝʨʝʨʦʟʧʦʜʽʣ ʥʘʚʘʥʪʘʞʝʥʴ ʚ ʧʨʦʮʝʩʽ ʜʝʬʦʨ-

ʤʘʮʽʾ ʛʨʫʥʪʘ ʯʠ ʽʥʰʦʾ ʦʧʦʨʥʦʾ ʧʦʚʝʨʭʥʽ ʢʨʘʥʫ ʧʨʠ 

ʜʽʾ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʜʽʾ ʚʘʥʪʘʞʫ (ʚʘ-

ʥʪʘʞʥʘ ʩʪʽʡʢʽʩʪʴ), ʚʽʜʩʫʪʥʦʩʪʽ ʚʘʥʪʘʞʫ (ʚʣʘʩʥʘ ʩʪʽʡ-

ʢʽʩʪʴ), ʨʘʧʪʦʚʦʤʫ ʟʥʷʪʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʤʦʥʪʘʞʽ 

(ʜʝʤʦʥʪʘʞʽ). 

ʗʢ ʧʦʢʘʟʘʚ ʘʥʘʣʽʟ ʤʝʪʦʜʠʢ ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʘʥ-

ʪʘʞʝʥʴ ʥʘ ʦʧʦʨʥʽ ʝʣʝʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠʢ ʚʠʟʥʘʯʝʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʢʨʘʥʘ ʚ ʨʦʟʨʘʭʫʥʢʫ ʮʽ ʤʝʪʦʜʠʢʠ ʥʝ ʜʦʟʚʦ-

ʣʷʶʪʴ ʚʨʘʭʫʚʘʪʠ ʪʘʢʽ ʧʠʪʘʥʥʷ ʷʢ: ʚʠʟʥʘʯʝʥʥʷ ʚʟʘʻ-

ʤʥʦʛʦ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʢʨʘʥ ʪʘ ʭʘ-

ʨʘʢʪʝʨʫ ʚʟʘʻʤʦʜʽʾ ʦʧʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʦʧʦʨʥʦʶ 

ʧʣʦʱʠʥʦʶ, ʱʦ ʤʘʻ ʚʣʘʩʪʠʚʽʩʪʴ ʜʝʬʦʨʤʫʚʘʪʠʩʷ ʧʽʜ 

ʦʧʦʨʦʶ, ʧʨʠ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʨʦʙʦʪʠ. 

ʇʠʪʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʪʨʽʣʦʚʠʭ ʢʨʘʥʽʚ, ʷʢ ʧʦʢʘʟʘʚ 

ʘʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʨʽʰʫʻʪʴʩʷ ʯʝʨʝʟ ʢʦʝʬʽʮʽʻʥʪ 

ʩʪʽʡʢʦʩʪʽ, ʷʢʠʡ ʚʠʟʥʘʯʘʶʪʴ ʜʣʷ ʨʽʟʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ 

ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʦʢ-

ʨʝʤʽ ʦʧʦʨʥʦ-ʭʦʜʦʚʽ ʝʣʝʤʝʥʪʠ. ɼʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴ-

ʥʦʛʦ ʨʦʟʛʣʷʜʫ ʥʘʚʘʥʪʘʞʝʥʴ ʨʦʟʛʣʷʥʝʤʦ ʦʜʥʫ ʽʟ ʥʘʡ-

ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʭʝʤ ʩʪʨʽʣʦʚʦʛʦ 

ʢʨʘʥʘ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1, ʧʨʠ ʮʴʦʤʫ 

ʧʨʠʡʤʝʤʦ ʩʣʽʜʢʫʶʯʽʡ ʧʽʜʭʽʜ.  

ʉʪʨʽʣʦʚʠʡ ʩʘʤʦʭʽʜʥʠʡ ʢʨʘʥ ʷʚʣʷʻ ʩʦʙʦʶ ʩʢʣʘ-

ʜʥʫ ʩʠʩʪʝʤʫ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʝʪʘ-

ʣʝʡ ʽ ʚʫʟʣʽʚ. ʊʦʤʫ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʢʨʘʥ 

ʧʦʜʽʣʷʻʤʦ ʥʘ ʜʝʢʽʣʴʢʘ ʦʢʨʝʤʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝ-

ʥʪʽʚ. 

ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʜʘʻ ʟʤʦʛʫ ʨʦʟʛʣʷʥʫʪʠ ʚʟʘʻ-

ʤʦʜʽʶ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʘʥʫ ʪʘ ʨʦʟʨʦʙʠʪʠ ʤʘ-

ʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ 

ʦʧʦʨʥʽ ʝʣʝʤʝʥʪʠ ʤʘʰʠʥʠ. 

 

 

ʘ ʙ 

ʘ ï ʧʨʦʩʪʦʨʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʨʘʥʘ; ʙ ï ʩʭʝʤʘ ʨʦʟʢʣʘʜʘʥʥʷ ʩʠʣ 

ʈʠʩʫʥʦʢ 1 ï ʋʟʘʛʘʣʴʥʝʥʘ ʩʭʝʤʘ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʞʦʨʩʪʢʫ ʨʘʤʫ ʩʪʨʽʣʦʚʦʛʦ ʢʨʘʥʘ 

 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʦʧʦʨ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʦʩʠʪʴ ʧʨʦ-

ʩʪʦʨʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʜʣʷ ʯʦʛʦ ʧʨʠʡʤʘʻʤʦ ʫʟʘʛʘʣʴ-

ʥʝʥʫ ʩʭʝʤʫ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʜʽ-

ʶʪʴ ʥʘ ʞʦʨʩʪʢʫ ʨʘʤʫ ʢʨʘʥʘ. 

ɼʣʷ ʩʪʨʽʣʦʚʠʭ ʩʘʤʦʭʽʜʥʠʭ ʢʨʘʥʽʚ ʧʨʠʡʥʷʪʦ 

XOY ʦʧʦʨʥʦʶ ʧʣʦʱʠʥʦʶ ʢʨʘʥʫ, ʘ ʦʩʴ Z ʻ ʚʽʩʩʶ 

ʦʙʝʨʪʘʥʥʷ ʧʦʚʦʨʦʪʥʦʾ ʯʘʩʪʠʥʠ ʢʨʘʥʫ. ʇʽʩʣʷ ʟʥʘʭʦ-

O Pz X

Y x
Px

Py y

Z

P
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ʜʞʝʥʥʷ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʩʠʣʠ P ʟ ʦʧʦʨʥʦʶ ʧʣʦʱʠ-

ʥʦʶ ʨʦʟʢʣʘʜʘʻʤʦ ʩʠʣʫ P ʚ ʥʽʡ ʥʘ ʪʨʠ ʩʢʣʘʜʦʚʽ: Px, 

Py, Pz . 

ʄʦʤʝʥʪʠ ʩʠʣ ʚʽʜʥʦʩʥʦ ʢʦʦʨʜʠʥʘʪʥʠʭ ʦʩʝʡ: 

 

;PM X ä Ö= ʽʽ yz
 

 

;PM Y ä Ö= ʽʽ xz
 

 

,PPMZ ä Ö+Ö= ʽʽʽʽ xyyx  

 

ʜʝ  ,  ï ʤʦʤʝʥʪʠ ʚʩʽʭ ʩʠʣ ʚʽʜʧʦʚʽʜʥʦ 

ʚʽʜʥʦʩʥʦ ʦʩʝʡ X ʪʘ Y. 

ɺʝʣʠʯʠʥʘ ʨʽʚʥʦʜʽʶʯʦʾ ʩʠʣʠ: 

,PQɆ ä= ʽz
 

ʜʝ  ï ʧʨʦʝʢʮʽʷ ʚʩʽʭ ʩʠʣ, ʜʽʶʯʠʭ ʥʘ ʩʠʩ-

ʪʝʤʫ, ʥʘ ʚʽʩʴ Z. 

ʇʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ ʤʦʜʝʣʶʶʪʴʩʷ ʻ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷ ʦʧʦʨ ʈ ̔, ʘ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʠʤʠ ʤʦʞʥʘ ʚʘʨʽʶ-

ʚʘʪʠ ʻ ʟʫʩʠʣʣʷ Gi , ʚʘʛʘ ʚʘʥʪʘʞʫ Ggr , ʛʝʦʤʝʪʨʠʯʥʽ 

ʨʦʟʤʽʨʠ Lʽ . 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʦʧʦʨʠ ʟʨʦ-

ʙʠʤʦ ʥʘʩʪʫʧʥʽ ʧʨʠʧʫʱʝʥʥʷ: 

1) ˇʨʫʥʪ ʧʽʜ ʦʢʨʝʤʦ ʚʟʷʪʦʶ ʦʧʦʨʦʶ ʷʚʣʷʻ ʩʦ-

ʙʦʶ ʦʜʥʦʨʽʜʥʝ ʪʽʣʦ, ʟʚôʷʟʦʢ ʤʽʞ ʪʠʩʢʦʤ ʦʧʦʨʠ ʽ ʜʝ-

ʬʦʨʤʘʮʽʻʶ ˇʨʫʥʪʫ ʣʽʥʽʡʥʠʡ; 

2) ʨʘʤʘ ʢʨʘʥʫ ʘʙʩʦʣʶʪʥʦ ʞʦʨʩʪʢʘ; 

3) ʫʤʦʚʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʧʦʨ ʦʜʥʘʢʦʚʽ; 

4) ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʙʦʢʫ ʚʘʥʪʘʞʫ ʪʘ ʤʘʩ ʝʣʝʤʝ-

ʥʪʽʚ ʚʽʜʦʤʝ; 

5) ʜʦʧʫʱʝʥʥʷ, ʷʢʽ ʧʨʠʡʤʘʶʪʴʩʷ ʚ ʪʝʦʨʽʾ ʧʨʫʞ-

ʥʦʩʪʽ. 

ʉʠʩʪʝʤʘ ʩʧʠʨʘʥʥʷ ʡ ʧʝʨʝʜʘʯʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʦʧʦʨʥʫ ʧʣʦʱʠʥʫ ʥʘʩʪʫʧʥʘ: ʚʘʛʘ ʫʩʽʻʾ ʤʘʰʠʥʠ 

ʩʧʨʠʡʤʘʻʪʴʩʷ ʨʘʤʦʶ ʢʨʘʥʫ, ʷʢʘ ʧʝʨʝʜʘʻ ʮʝ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷ ʥʘ ʯʦʪʠʨʠ ʦʧʦʨʥʽ ʝʣʝʤʝʥʪʘ, ʚʦʥʠ, ʫ ʩʚʦʶ 

ʯʝʨʛʫ, ʩʧʠʨʘʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʦʧʦʨʥʫ ʧʦʚʝʨ-

ʭʥʶ ʜʠʚ. ʨʠʩ. 1.  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʧʨʘʚʠʣʴʥʦʾ ʧʦʙʫʜʦʚʠ 

ʦʧʦʨʥʦʾ ʧʣʦʱʘʜʢʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʢʣʘ-

ʜʝʤʦ ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʩʪʨʽʣʦʚʦʛʦ ʩʘʤʦʭʽʜʥʦʛʦ 

ʢʨʘʥʘ 

ʉʭʝʤʘ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʚʟʘʻʤʦʜʽʶ ʞʦʨʩʪʢʦʾ 

ʦʧʦʨʥʦʾ ʨʘʤʠ ʩʪʨʽʣʦʚʦʛʦ ʢʨʘʥʫ ʟ ʦʧʦʨʥʦʶ ʧʦʚʝʨʭ-

ʥʝʶ, ʷʢʘ ʤʘʻ ʧʝʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʞʦʨʩʪʢʦʩʪʽ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 2. ʋ ʮʽʡ ʩʭʝʤʽ ʦʩʥʦʚʥʽ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷ ʟʦʙʨʘʞʝʥʽ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʦʜʽʶʯʦʾ ʩʠʣʠ Q, ʷʢʘ 

ʧʨʠʢʣʘʜʝʥʘ ʧʦ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʥʘ ʞʦʨʩʪʢʫ ʤʝʪʘʣʝʚʫ 

ʢʦʥʩʪʨʫʢʮʽʶ ʫ ʚʠʛʣʷʜʽ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ. ʈʝʘʢʮʽʷ ˇʨʫ-

ʥʪʫ, ʱʦ ʜʝʬʦʨʤʫʻʪʴʩʷ, ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʦʜʘʪʣʠʚʦʩʪʽ 

k,̔ ʥʘ ʷʢʠʡ ʦʧʠʨʘʻʪʴʩʷ ʦʧʦʨʥʘ ʧʣʦʱʘ ʧʣʦʱʠʥʦʶ F, 

ʟʘʤʽʥʝʥʘ ʜʽʻʶ ʧʨʫʞʥʦʛʦ ʝʣʝʤʝʥʪʫ ʟ ʧʝʚʥʦʶ ʞʦʨʩʪ-

ʢʽʩʪʶ. ʅʘ ʦʧʦʨʥʫ ʯʘʩʪʠʥʫ ʜʽʻ ʦʙʝʨʪʘʣʴʥʠʡ ʤʦʤʝʥʪ. 
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ʈʠʩʫʥʦʢ 2 ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʣʷ ʯʦʪʠʨʴʦʭʦʧʦʨʥʦʾ ʩʠʩʪʝʤʠ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ˇʨʫʥʪʫ ʚʠʢʦʨʠʩʪʘ-

ʻʤʦ ʚʽʜʦʤʽ ʟʘʣʝʞʥʦʩʪʽ, ʧʨʠ ʮʴʦʤʫ ʚʝʣʠʯʠʥʫ ʜʝʬʦʨ-

ʤʘʮʽʾ ʦʧʦʨʥʦʾ ʧʦʚʝʨʭʥʽ (ˇʨʫʥʪʫ), ʧʦʟʥʘʯʘʻʤʦ ʾʾ ʚ ʧʦ-

ʜʘʣʴʰʦʤʫ ʯʝʨʝʟ h, ʘ ʛʣʠʙʠʥʘ ʟʘʥʫʨʝʥʥʷ ʦʧʦʨʥʦ-ʭʦ-

ʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʞʦʨʩʪʢʽʩʪʴ ʦʧʦʨʥʦʾ ʧʣʦʱʠʥʠ 

ʢʨʘʥʘ, ʥʘʧʨʠʢʣʘʜ ˇʨʫʥʪʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʧʦ ʚʽʜʦ-

ʤʠʤ ʟʘʣʝʞʥʦʩʪʷʤ [3 ʩ. 39]. 

 

 ,
F

P
kh Ö=     (1) 

 

ʜʝ   h ï ʜʝʬʦʨʤʘʮʽʷ ˇʨʫʥʪʫ ʧʽʜ ʦʧʦʨʥʠʤ 

ʝʣʝʤʝʥʪʦʤ, ʩʤ; 

ʈ ï ʟʫʩʠʣʣʷ ʟ ʙʦʢʫ ʦʧʦʨʠ ʥʘ ˇʨʫʥʪ, ʅ; 

F ï ʧʣʦʱʘ ʦʧʦʨʥʦʾ ʧʦʚʝʨʭʥʽ, ʩʤ2; 

   k ï ʢʦʝʬʽʮʽʻʥʪ ʧʦʜʘʪʣʠʚʦʩʪʽ ˇʨʫʥʪʫ 

, ʩʤ3/ ʜʘʅ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʈ ̔ʩʢʣʘʜʝʤʦ ʨʽʚ-

ʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʤʘʰʠʥʠ. 

ʇʨʦʝʢʮʽʷ ʚʩʽʭ ʩʠʣ ʥʘ ʚʽʩʴ Z, ʪʘ ʩʫʤʘ ʤʦʤʝʥʪʽʚ 

ʩʠʣ ʚʽʜʥʦʩʥʦ ʦʩʝʡ X ʪʘ Y: 

 

ä = ;0zP
 
ä = ;0xM

 

ä = ;0yM
 

 

,04321 =-+++ zQPPPP  (2) 

 

ʜʝ  ʈ̔  ï ʨʝʘʢʮʽʾ ˇʨʫʥʪʫ ʥʘ ʦʧʦʨʥʽ ʝʣʝʤʝʥʪʠ, 

ʷʢʽ ʧʨʠʢʣʘʜʝʥʽ ʚ ʪʦʯʢʘʭ ʢʦʥʪʘʢʪʫ;  
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Mx ï ʤʦʤʝʥʪʠ ʫʩʽʭ ʩʠʣ ʚʽʜʥʦʩʥʦ ʦʩʽ X; 

,034334241 =+Ö-Ö-Ö+Ö xMLPLPLPLP (3) 

ʈ̔  ï ʨʝʘʢʮʽʾ ʦʧʦʨ ʥʘ ʦʧʦʨʥʽ ʝʣʝʤʝʥʪʠ; 

L i ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʮʝʥʪʨʫ ʜʦ i ïʦʾ ʦʧʦʨʠ. 

,014332211 =-Ö-Ö+Ö+Ö- yMLPLPLPLP (4) 

ʜʝ  ʈ̔  ï ʨʝʘʢʮʽʾ ʦʧʦʨ ʥʘ ʦʧʦʨʥʽ ʝʣʝʤʝʥʪʠ; 

L i ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʮʝʥʪʨʫ ʜʦ i ïʦʾ ʦʧʦʨʠ. 

ʉʢʦʨʠʩʪʘʻʤʦʩʴ ʧʨʠʧʫʱʝʥʥʷʤ, ʱʦ ʭʦʜʦʚʘ ʨʘʤʘ 

ʘʙʩʦʣʶʪʥʦ ʞʦʨʩʪʢʘ, ʦʪʞʝ, ʜʣʷ ʞʦʨʩʪʢʦʾ ʩʠʩʪʝʤʠ 

ʩʧʠʨʘʥʥʷ ʧʨʠ ʙʫʜʴ-ʷʢʠʭ ʧʝʨʝʤʽʱʝʥʥʷʭ (ʟʘʥʫʨʝʥʥʷʭ 

ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʫ ˇʨʫʥʪ) ʦʧʦʨʥʠʭ ʪʦʯʦʢ, ʫʩʽ ʚʦʥʠ ʟʥʘ-

ʭʦʜʷʪʴʩʷ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ. ʆʪʞʝ, ʜʝʬʦʨʤʘʮʽʶ ˇʨʫ-

ʥʪʫ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʧʦʨʥʽ ʝʣʝʤʝʥʪʠ ʤʦʞʥʘ 

ʟʥʘʡʪʠ ʚʠʟʥʘʯʠʚ ʮʶ ʧʣʦʱʠʥʫ. ʇʣʦʱʠʥʫ ʚʠʟʥʘʯʠʤʦ 

ʚ ʢʦʦʨʜʠʥʘʪʘʭ X-Y-h. ʂʦʦʨʜʠʥʘʪʘ h ʻ ʛʣʠʙʠʥʦʶ ʟʘ-

ʥʫʨʝʥʥʷ ʦʧʦʨʥʦʾ ʪʦʯʢʠ ʚ ˇʨʫʥʪ, ʘ ʢʦʦʨʜʠʥʘʪʠ X ʠ Y 

ʚʠʟʥʘʯʘʶʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʧʦʨʥʠʭ ʪʦʯʦʢ, ʩʢʦʨʠʩ-

ʪʘʻʤʦʩʴ ʢʦʦʨʜʠʥʘʪʘʤʠ ʪʨʴʦʭ ʙʫʜʴ-ʷʢʠʭ ʦʧʦʨʥʠʭ ʪʦ-

ʯʦʢ, ʷʢʽ ʥʝ ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡ (ʜʠʚ. ʨʠʩ. 2). 

ɿʘʧʠʰʝʤʦ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʫ ʤʘʪʨʠʯʥʦʤʫ 

ʚʠʜʽ: 
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 (5) 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʩʽʭ ʧʝʨʝʪʚʦʨʝʥʴ ʽʟ ʫʨʘʭʫ-

ʚʘʥʥʷʤ ʧʨʠʡʥʷʪʠʭ ʜʦʧʫʱʝʥʴ ʦʪʨʠʤʘʥʫ ʩʠʩʪʝʤʘ ʨʽ-

ʚʥʷʥʴ, ʟʘʧʠʰʝʤʦ ʫ ʤʘʪʨʠʯʥʦʤʫ ʚʠʜʽ: 
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ʏʝʨʝʟ ʪʝ, ʱʦ ʨʦʟʧʦʜʽʣ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʧʦʨʠ 

ʥʦʩʠʪʴ ʟʤʽʥʥʠʡ ʭʘʨʘʢʪʝʨ, ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ 

ʚʘʛʠ ʚʘʥʪʘʞʫ, ʘʣʝ ʡ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʧʦʚʦʨʦʪʥʦʾ ʯʘʩ-

ʪʠʥʠ ʱʦʜʦ ʥʝʧʦʚʦʨʦʪʥʦʾ, ʚʽʜ ʚʠʣʴʦʪʫ ʩʪʨʽʣʠ, ʚʽʜʙʫ-

ʚʘʻʪʴʩʷ ʧʦʩʪʽʡʥʘ ʟʤʽʥʘ ʟʥʘʯʝʥʴ ʤʦʤʝʥʪʽʚ ʩʠʣ ʚʽʜʥʦ-

ʩʥʦ ʦʩʝʡ X ʽ Y ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʢʨʘʥʫ. ʊʦʤʫ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʧʦ ʜʦʩʣʽʜʞʝʥʥʶ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ 

ʦʧʦʨʥʦ-ʭʦʜʦʚʽ ʝʣʝʤʝʥʪʠ ʟʘʩʪʦʩʦʚʘʥʦ ʧʨʦʛʨʘʤʥʽ 

Maple. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ʫ ʧʘʢʝʪʽ Maple ʙʫʚ 

ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʟʤʽʥʠ ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʦʧʦʨʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʩʪʨʽʣʦʚʦʛʦ ʢʨʘʥʫ ʧʨʠ ʨʦʙʦʪʽ ʢʨʘʥʫ ʟʘ ʨʦ-

ʟʨʦʙʣʝʥʦʶ ʤʝʪʦʜʠʢʦʶ [4, c. 89]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʷʢʱʦ ʚ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʜʘ-

ʥʠʭ (ʧʣʦʱʽ ʦʧʦʨʥʦʾ ʧʦʚʝʨʭʥʽ ʧʽʜ ʢʦʞʥʦʶ ʦʧʦʨʦʶ, 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʞʦʨʩʪʢʦʩʪʽ) ʧʨʠʡʥʷʪʠ ʜʽʡʩʥʽ ʟʥʘʯʝʥʥʷ, 

ʤʦʞʥʘ ʢʨʽʤ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʦʧʦʨʠ ʚʠʟʥʘʯʠʪʠ ʛʣʠ-

ʙʠʥʫ ʟʘʥʫʨʝʥʥʷ ʢʦʞʥʦʾ ʦʧʦʨʥʦʾ ʪʦʯʢʠ. ʗʢʱʦ ʞ ʚʩʽ 

ʚʠʱʝʟʛʘʜʘʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʜʘʥʽ ʨʽʚʥʠʤʠ 

ʦʜʠʥʠʮʽ ʪʦ ʫ ʨʝʟʫʣʴʪʘʪʽ ʙʫʜʫʪʴ ʚʠʟʥʘʯʝʥʽ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷ ʥʘ ʦʧʦʨʠ ʟʘ ʫʤʦʚʠ ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʥʘ ʧʣʦʩʢʽʡ 

ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʨʦʚʝʩʪʠ ʾʭ ʘʥʘʣʽʟ ʪʘ 

ʚʠʷʚʠʪʠ ʧʝʨʝʨʦʟʧʦʜʽʣ ʥʘʚʘʥʪʘʞʝʥʴ ʚ ʧʨʦʮʝʩʽ ʧʦʚʦ-

ʨʦʪʫ ʢʨʘʥʘ. 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʩʢʦʨʠʩʪʘʻʤʦʩʴ ʜʦ-

ʧʫʱʝʥʥʷʤ, ʱʦ ʫʤʦʚʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʧʦʨ ʦʜʥʘʢʦʚʽ, 

ʪʦʤʫ ʧʣʦʱʽ ʦʧʦʨʥʠʭ ʧʦʚʝʨʭʦʥʴ ʨʽʚʥʽ ʤʽʞ ʩʦʙʦʶ ʪʘ 

ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʦʜʘʪʣʠʚʦʩʪʽ, ʘ, ʦʪʞʝ, 

ʚʦʥʠ ʩʢʦʨʦʯʫʶʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʘʭʫʥʢʫ ʽ ʥʝ ʧʦʪ-

ʨʝʙʫʶʪʴ ʚʠʟʥʘʯʝʥʥʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʟʤʽʥʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʦʞʥʦʾ ʦʧʦʨ-

ʥʦʾ ʪʦʯʢʠ ʧʨʠ ʧʦʚʦʨʦʪʽ ʩʪʨʽʣʠ ʢʨʘʥʫ ʪʘ ʧʨʠ ʨʽʟʥʠʭ 

ʟʥʘʯʝʥʥʷʭ ʚʠʣʴʦʪʫ, ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʡʤʝʤʦ ʢʫʪʠ 

ʩʪʦʷʥʢʠ ʢʨʘʥʫ ɔ=00 , ɗ=00. 

ɻʨʘʬʽʢ ʟʤʽʥʠ ʽ ʨʦʟʧʦʜʽʣʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ ʤʽʞ 

ʦʧʦʨʘʤʠ ʜʣʷ ʚʢʘʟʘʥʦʛʦ ʚʠʧʘʜʢʫ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫ-

ʥʢʫ 3. 

 
ʘ) 
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ʙ) 

ʈʠʩʫʥʦʢ 3 ï ɻʨʘʬʽʢ ʟʤʽʥʠ ʽ ʨʦʟʧʦʜʽʣʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ ʤʽʞ ʦʧʦʨʘʤʠ ʢʨʘʥʫ ʧʨʠ ʧʦʚʦʨʦʪʽ ʩʪʨʽʣʠ: ʘ) ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʚʠʣʴʦʪʽ (ʢʫʪ ʧʽʜʡʦʤʫ ʩʪʨʽʣʠ 500), ʙ) ʧʨʠ ʢʫʪʽ ʧʽʜʡʦʤʫ ʩʪʨʽʣʠ 250 

 

ɸʥʘʣʽʟ ʛʨʘʬʽʢʽʚ, ʟʦʙʨʘʞʝʥʠʭ ʥʘ ʨʠʩʫʥʢʫ 3, ʜʦ-

ʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

- ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʚʠʣʴʦʪʽ ʚʘʥʪʘʞʫ ʢʨʠ-

ʪʠʯʥʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ ʢʨʘʥʫ ʻ ʧʦʣʦʞʝʥʥʷ, ʢʦʣʠ 

ɓ=450 ʪʘ ɓ=3150, ʫ ʮʠʭ ʚʠʧʘʜʢʘʭ ʢʨʘʥ ʩʧʠʨʘʻʪʴʩʷ 

ʤʘʡʞʝ ʥʘ ʪʨʠ ʦʧʦʨʠ; 

- ʧʨʠ ʢʫʪʽ ʧʽʜʡʦʤʫ ʩʪʨʽʣʠ 250 ʽ ʢʫʪʽ ʧʦʚʦʨʦʪʫ 

00 ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʨʽʚʥʦʤʽʨʥʦ ʤʽʞ 

ʚʩʽʤʘ ʦʧʦʨʥʠʤʠ ʪʦʯʢʘʤʠ, ʈå127 ʢʅ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʷʢʱʦ ʚ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʜʘ-

ʥʠʭ (ʧʣʦʱʽ ʦʧʦʨʥʦʾ ʧʦʚʝʨʭʥʽ ʧʽʜ ʢʦʞʥʦʶ ʦʧʦʨʦʶ, 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʞʦʨʩʪʢʦʩʪʽ) ʧʨʠʡʥʷʪʠ ʜʽʡʩʥʽ ʟʥʘʯʝʥʥʷ, 

ʤʦʞʥʘ ʢʨʽʤ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʦʧʦʨʠ ʚʠʟʥʘʯʠʪʠ ʛʣʠ-

ʙʠʥʫ ʟʘʥʫʨʝʥʥʷ ʢʦʞʥʦʾ ʦʧʦʨʥʦʾ ʪʦʯʢʠ. ʗʢʱʦ ʞ ʚʩʽ 

ʚʠʱʝʟʛʘʜʘʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʜʘʥʽ ʨʽʚʥʠʤʠ 

ʦʜʠʥʠʮʽ ʪʦ ʫ ʨʝʟʫʣʴʪʘʪʽ ʙʫʜʫʪʴ ʚʠʟʥʘʯʝʥʽ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷ ʥʘ ʦʧʦʨʠ ʟʘ ʫʤʦʚʠ ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʥʘ ʧʣʦʩʢʽʡ 

ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʨʦʚʝʩʪʠ ʾʭ ʘʥʘʣʽʟ ʪʘ 

ʚʠʷʚʠʪʠ ʧʝʨʝʨʦʟʧʦʜʽʣ ʥʘʚʘʥʪʘʞʝʥʴ ʚ ʧʨʦʮʝʩʽ ʧʦʚʦ-

ʨʦʪʫ ʢʨʘʥʘ. 

ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʤʘʶʪʴ ʪʘʢʦʞ ʪʘʢʽ ʬʘʢʪʦʨʠ, ʷʢ 

ʥʝʨʽʚʥʽʩʪʴ ʦʧʦʨʥʦʾ ʧʦʚʝʨʭʥʽ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʝʨʝ-

ʚʘʥʪʘʞʝʥʥʷ ʦʜʥʠʭ ʽ ʤʘʣʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽʥʰʠʭ 

ʦʧʦʨʥʠʭ ʪʦʯʦʢ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʨʠʩʫʥʢʫ 4 ʧʨʠʚʝʜʝʥʦ 

ʛʨʘʬʽʢ ʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʠ ʩʪʦʷʥʮʽ ʢʨʘʥʫ ʥʘ 

ʧʦʭʠʣʦʤʫ ʤʘʡʜʘʥʯʠʢʫ. 

ɿ ʨʠʩʫʥʢʫ 4 ʚʠʜʥʦ, ʱʦ ʧʨʠ ʧʦʚʦʨʦʪʽ ʩʪʨʽʣʠ 

ʢʨʘʥʫ ʥʘ ʢʫʪ ʚʽʜ 1000 ʜʦ 1700 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜʨʠʚ 

ʜʨʫʛʦʶ ʦʧʦʨʠ ʽ ʧʝʨʝʨʦʟʧʦʜʽʣ ʥʘʚʘʥʪʘʞʝʥʴ ʤʽʞ 

ʪʨʴʦʤʘ ʟʘʣʠʰʠʚʰʠʤʠʩʷ ʫ ʨʦʙʦʪʽ ʦʧʦʨʥʠʤʠ ʝʣʝʤʝʥ-

ʪʘʤʠ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʮʽʻʾ ʦʧʦʨʠ ʚ ʦʩʥʦʚʥʦʤʫ 

ʩʧʨʠʡʤʘʻ 4 ʦʧʦʨʘ, ʙʘʯʠʤʦ ʩʢʘʯʦʢ ʥʘʚʘʥʪʘʞʝʥʥʷ ʮʽʻʾ 

ʦʧʦʨʥʦʾ ʪʦʯʢʠ ʥʘ ʛʨʘʬʽʢʫ. 

 
ʈʠʩʫʥʦʢ 2.12 ï ɻʨʘʬʽʢ ʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʠ ʩʪʦʷʥʮʽ ʢʨʘʥʫ ʥʘ ʧʦʭʠʣʦʤʫ ʤʘʡʜʘʥʯʠʢʫ (ʧʨʠ ʧʦʚʦʨʦʪʽ 

ʩʪʨʽʣʠ: Ŭ=00, ɔ=00, ɗ=40) 
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ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ ʟʨʦ-
ʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʝʷʢʽ ʦʧʦʨʥʽ ʪʦʯʢʠ ʤʘʶʪʴ ʷʢ ʧʦ-
ʟʠʪʠʚʥʝ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʧʦʚʦʨʦʪʽ 
ʢʨʘʥʫ. ʂʦʣʠʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʮʽ ʪʦʯʠ ʤʘʶʪʴ 
ʘʤʧʣʽʪʫʜʫ ʙʣʠʟʴʢʦ 200 ʢʅ. 
ɺʠʩʥʦʚʢʠ.  
1. ʈʦʟʨʦʙʣʝʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ ʪʘ ʤʘʪʝʤʘʪʠ-

ʯʥʽ ʤʦʜʝʣʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʟʘʻʤʦʜʽʶ ʦʧʦʨʥʠʭ ʢʦʥʪʫ-
ʨʽʚ ʩʪʨʽʣʦʚʠʭ ʩʘʤʦʭʽʜʥʠʭ ʢʨʘʥʽʚ ʟ ʦʧʦʨʥʦʶ ʧʣʦʱʠ-
ʥʦʶ, ʥʘʧʨʠʢʣʘʜ ˇʨʫʥʪʦʤ ʷʢʠʡ ʤʦʞʝ ʤʘʪʠ ʨʽʟʥʽ ʢʦʝ-
ʬʽʮʽʻʥʪʠ ʧʦʜʘʪʣʠʚʦʩʪʽ ʧʽʜ ʢʦʞʥʦʶ ʽʟ ʦʧʦʨ, ʱʦ ʚʝʜʝ 
ʜʦ ʟʤʽʥʠ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʦʢʨʝʤʽ ʦʧʦʨʥʦ-ʭʦʜʦʚʽ ʝʣʝ-
ʤʝʥʪʠ ʪʘʢ ʷʢ ʥʘʧʨʠʢʣʘʜ ʘʫʪʨʠʛʝʨʠ ʫ ʧʥʝʚʤʦʢʦʣʽʩ-
ʥʠʭ ʢʨʘʥʽʚ, ʢʦʣʝʩʘ ʨʝʡʢʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʩʫ-
ʚʘʥʥʷ, ʦʧʦʨʥʽ ʢʘʪʢʠ ʽ ʣʘʥʢʠ ʛʫʩʝʥʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 
ʧʝʨʝʩʫʚʘʥʥʷ. 
2. ʆʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʪʘ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʜʦ-

ʟʚʦʣʠʣʠ ʨʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤ ʪʘ ʧʨʦʚʝʩʪʠ ʟʘ ʜʦʧʦ-
ʤʦʛʦʶ ʧʘʢʝʪʘ Maple ʪʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʘ-
ʥʪʘʞʝʥʥʦʩʪʽ ʦʧʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʘʥʽʚ ʟ ʨʽʟʥʠʤʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʧʦʨʥʠʭ ʧʣʦʱʠʥ ʧʨʠ ʤʦʞʣʠʚʽʡ 
ʟʤʽʥʽ ʚʠʣʴʦʪʫ ʚʘʥʪʘʞʫ ʪʘ ʨʽʟʥʠʭ ʢʫʪʽʚ ʧʦʚʦʨʦʪʫ ʚʽʜ-
ʥʦʩʥʦ ʚʝʨʪʠʢʘʣʴʥʦʾ ʚʽʩʽ. 
3. ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʱʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʧʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ 
ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʢʨʘʥʘ ʥʦʩʷʪʴ ʢʦʣʠʚʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ, 
ʘ ʾʭ ʚʝʣʠʯʠʥʘ ʟʤʽʥʶʻʪʴʩʷ ʚ ʜʦʩʠʪʴ ʰʠʨʦʢʠʭ ʤʝʞʘʭ 
ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦʜʘʪʣʠʚʦʩʪʽ (ʞʦʨʩʪ-

ʢʦʩʪʽ) ʦʧʦʨʥʦʾ ʧʦʚʝʨʭʥʽ ʚʽʜ ʚʢʨi GP += %)10...0(  

ʜʦ ʚʢʨi GP += %)90...60( , ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʩʪʘʥʦʚʠʪʠ ʤʘʢʩʠʤʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʧʦʨʥʽ 
ʝʣʝʤʝʥʪʠ ʽ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʾʭ ʜʦ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠ 
ʧʨʦʝʢʪʫʚʘʥʥʽ ʩʪʨʽʣʦʚʠʭ ʩʘʤʦʭʽʜʥʠʭ ʢʨʘʥʽʚ. 
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ʫʥʽʚʝʨʩʠʪʝʪ, ʇʽʜʡʦʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ 
ʋʢʨʘʾʥʠ // ʇʽʜʡʦʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʘ ʪʝʭʥʽʢʘ. 3 (64) ï 
ʤ. ʆʜʝʩʘ ï 2020ʨ. 
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Abstract 

Of the existing approaches to calculating the explosion cladding modes, the most justified is the energy ap-

proach based on taking into account the nature of the layer-by-layer distribution of the kinetic energy stored in the 

cladding element during its acceleration. The parameter that determines the explosion cladding process is the plas-

tic deformation energy. The optimal modes of the cladding process are those that provide maximum bond strength 

of layers with minimal development of structural heterogeneity at the interlayer boundary of the composition. The 

proposed method for optimizing the modes of obtaining flat layered compositions by explosion cladding is based 

on the assumption that, under optimal conditions, a range of plastic deformation energy will be provided, which is 

constant for each specific combination of metals (alloys) of the composition, which will ensure the uniform 

strength of the joint. 

ɸʥʥʦʪʘʮʠʷ 

ʀʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʢ ʨʘʩʯʝʪʫ ʨʝʞʠʤʦʚ ʧʣʘʢʠʨʦʚʘʥʠʷ ʚʟʨʳʚʦʤ ʥʘʠʙʦʣʝʝ ʦʧʨʘʚʜʘʥʥʳʤ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʫʯʝʪʝ ʭʘʨʘʢʪʝʨʘ ʧʦʩʣʦʡʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʠʥʝʪʠʯʝ-

ʩʢʦʡ ʵʥʝʨʛʠʠ, ʟʘʧʘʩʝʥʥʦʡ ʚ ʧʣʘʢʠʨʫʶʱʝʤ ʵʣʝʤʝʥʪʝ ʧʨʠ ʝʛʦ ʨʘʟʛʦʥʝ. ʇʘʨʘʤʝʪʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʦʮʝʩʩ 

ʧʣʘʢʠʨʦʚʘʥʠʷ ʚʟʨʳʚʦʤ, ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʠʷ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ. ʆʧʪʠʤʘʣʴʥʳʤʠ ʨʝʞʠʤʘʤʠ ʧʨʦʮʝʩʩʘ 

ʧʣʘʢʠʨʦʚʘʥʠʷ ʧʨʠʥʠʤʘʶʪʩʷ ʪʘʢʠʝ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʯʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʩʣʦʝʚ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʩʪʨʫʢʪʫʨʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʥʘ ʤʝʞʩʣʦʡʥʦʡ ʛʨʘʥʠʮʝ ʢʦʤʧʦʟʠʮʠʠ. ʇʨʝʜʣʘʛʘʝʤʘʷ 

ʤʝʪʦʜʠʢʘ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʞʠʤʦʚ ʧʦʣʫʯʝʥʠʷ ʧʣʦʩʢʠʭ ʩʣʦʠʩʪʳʭ ʢʦʤʧʦʟʠʮʠʡ ʧʣʘʢʠʨʦʚʘʥʠʝʤ ʚʟʨʳʚʦʤ ʦʩʥʦ-

ʚʘʥʘ ʥʘ ʜʦʧʫʱʝʥʠʠ, ʯʪʦ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʘʭ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥ ʜʠʘʧʘʟʦʥ ʵʥʝʨʛʠʠ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝ-

ʬʦʨʤʘʮʠʠ, ʧʦʩʪʦʷʥʥʳʡ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʤʝʪʘʣʣʦʚ (ʩʧʣʘʚʦʚ) ʢʦʤʧʦʟʠʮʠʠ, ʢʦʪʦʨʦʡ ʦʙʝʩ-

ʧʝʯʠʪ ʨʘʚʥʦʧʨʦʯʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ. 

 

Keywords: explosion cladding, flat compositions, process, model, optimal conditions, plastic deformation 

energy. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʘʢʠʨʦʚʘʥʠʝ ʚʟʨʳʚʦʤ, ʧʣʦʩʢʠʝ ʢʦʤʧʦʟʠʮʠʠ, ʧʨʦʮʝʩʩ, ʤʦʜʝʣʴ, ʦʧʪʠʤʘʣʴʥʳʝ ʨʝ-

ʞʠʤʳ, ʵʥʝʨʛʠʷ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ. 

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʩʣʦʠ-

ʩʪʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʤʧʦʟʠʮʠʡ ʧʣʘʢʠʨʦʚʘʥʠʝʤ 

ʚʟʨʳʚʦʤ ʚʘʞʥʝʡʰʠʤ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʠʙʦʣʝʝ ʪʨʫ-

ʜʦʝʤʢʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʨʝʞʠʤʦʚ ʧʣʘʢʠʨʦ-

ʚʘʥʠʷ ʚʟʨʳʚʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ ʤʘʢ-

ʩʠʤʘʣʴʥʦʡ (ʠʣʠ ʜʦʩʪʘʪʦʯʥʦʡ) ʧʨʦʯʥʦʩʪʠ ʩʦʝʜʠʥʝ-

ʥʠʷ ʩʣʦʝʚ ʢʦʤʧʦʟʠʮʠʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ 

ʩʪʨʫʢʪʫʨʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʥʘ ʚʩʝʭ ʤʝʞʩʣʦʡʥʳʭ 

ʛʨʘʥʠʮʘʭ ʢʦʤʧʦʟʠʮʠʠ [1, ʩ. 35]. 

ʉʣʦʞʥʦʩʪʴ ʧʣʘʢʠʨʦʚʘʥʠʷ ʚʟʨʳʚʦʤ ʢʘʢ ʬʠʟʠʯʝ-

ʩʢʦʛʦ ʷʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʝʛʦ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥ-

ʥʦʩʪʠ, ʷʚʣʷʶʱʠʝʩʷ ʩʣʝʜʩʪʚʠʝʤ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʡ ʠ ʪʝʤʧʝʨʘʪʫʨ ʚ ʢʦʥ-

ʪʘʢʪʠʨʫʶʱʠʭ ʩʣʦʷʭ ʩʦʝʜʠʥʷʝʤʳʭ ʤʝʪʘʣʣʦʚ ʠ ʚʳʩʦ-

ʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʚ ʥʠʭ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʪʦ, ʯʪʦ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʧʣʘʢʠʨʦʚʘʥʠʷ ʚʟʨʳʚʦʤ 

ʧʦʢʘ ʥʝ ʥʘʡʜʝʥʦ [2, ʩ. 22]. 

ʉʦʚʤʝʩʪʥʘʷ ʧʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ ʩʦʝʜʠ-

ʥʷʝʤʳʭ ʤʝʪʘʣʣʦʚ (ʩʧʣʘʚʦʚ), ʥʫʞʥʘʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʨʦʯʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʨʠ ʧʣʘʢʠʨʦʚʘʥʠʠ ʚʟʨʳʚʦʤ, 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʜʘʚʣʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʟʦʥʝ 

ʩʦʫʜʘʨʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʝʣʠʯʠʥʫ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʤʝʪʘʣʣʘʭ ʥʘ ʫʨʦʚʥʝ ʠʭ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʝʜʝʣʘ ʪʝ-

ʢʫʯʝʩʪʠ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʥʝʠʟʚʝʩʪʥʘ [1, ʩ. 44]. ʕʪʠʤ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ, ʯʪʦ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʯʥʦʩʪʴʶ ʩʦʝʜʠʥʝʥʠʷ ʠ ʨʝ-

ʞʠʤʘʤʠ ʧʣʘʢʠʨʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʣʠʰʴ ʢʘʯʝ-

ʩʪʚʝʥʥʦ, ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʯʝʨʝʟ ʵʥʝʨʛʠʶ ʧʣʘʩʪʠʯʝ-

ʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ W2, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʝ-

ʤʫʶ vʢ ʠ vʩ. 

ʆʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʧʣʘʢʠʨʦʚʘʥʠʷ ʚʟʨʳʚʦʤ 

ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʤ: 

ï ʧʨʠ ʥʠʭ ʙʫʜʫʪ ʦʙʝʩʧʝʯʝʥʳ ʜʘʚʣʝʥʠʷ, ʜʦʩʪʘ-

ʪʦʯʥʳʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘ ʧʦʟʜʥʠʭ ʬʘʟʘʭ ʩʦʫʜʘʨʝ-

ʥʠʷ ʧʨʦʯʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩʣʦʝʚ (ʚʦʟʤʦʞʥʳ ʜʚʘ 

ʧʦʜʭʦʜʘ: ʧʦ ʧʝʨʚʦʤʫ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʧʨʦʯʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ, ʧʦ ʚʪʦʨʦʤʫ, ʙʦʣʝʝ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʤʫ ʧʨʘʢʪʠʢʝ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 

ʨʘʚʥʦʧʨʦʯʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʪʦ ʝʩʪʴ ʪʘʢʦʛʦ, ʧʨʦʯ-

ʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʥʝ ʥʠʞʝ ʧʨʦʯʥʦʩʪʠ ʤʝʥʝʝ 

ʧʨʦʯʥʦʛʦ ʤʝʪʘʣʣʘ (ʩʧʣʘʚʘ) ʢʦʤʧʦʟʠʮʠʠ); 

ï ʧʨʠ ʥʠʭ ʥʝ ʫʩʧʝʚʘʶʪ ʨʘʟʚʠʪʴʩʷ ʧʨʦʮʝʩʩʳ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʬʘʟ, 

ʩʥʠʞʘʶʱʠʭ ʧʨʦʯʥʦʩʪʴ ʠ ʧʣʘʩʪʠʯʥʦʩʪʴ ʢʦʤʧʦʟʠʮʠʠ 

(ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʣʘ-

ʢʠʨʦʚʘʥʠʷ ʚʟʨʳʚʦʤ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʦʣʫʯʘʪʴ ʩʦ-

ʝʜʠʥʝʥʠʷ ʨʘʟʥʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ 

ʩʦʝʜʠʥʝʥʠʡ ʢʦʪʦʨʳʭ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳ). 

ʀʤʧʫʣʴʩʥʳʡ ʭʘʨʘʢʪʝʨ ʥʘʛʨʫʞʝʥʠʷ ʩʦʝʜʠʥʷʝ-

ʤʳʭ ʤʝʪʘʣʣʦʚ ʩʪʘʚʠʪ ʟʘʜʘʯʫ ʞʝʩʪʢʦʛʦ ʩʦʙʣʶʜʝʥʠʷ 

ʚʩʝʭ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʧʣʘʢʠʨʦʚʘʥʠʷ 

ʚʟʨʳʚʦʤ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʠʤʝʶʪ ʤʝʩʪʦ ʧʦʷʚʣʝ-

ʥʠʝ ʪʨʝʱʠʥ ʠ ʜʘʞʝ ʨʘʟʨʫʰʝʥʠʝ ʤʝʪʘʣʣʘ.  

ʇʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʝʜʠʥʝʥʠʷ, ʩ ʪʦʯʢʠ ʟʨʝ-

ʥʠʷ ʪʝʦʨʠʠ ʪʚʝʨʜʦʬʘʟʥʳʭ ʪʦʧʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢ-

ʮʠʡ, ʧʨʠ ʚʩʝʭ ʩʧʦʩʦʙʘʭ ʩʦʝʜʠʥʝʥʠʷ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝ-

ʥʠʝʤ ʚ ʪʚʝʨʜʦʡ ʬʘʟʝ, ʧʨʦʪʝʢʘʝʪ ʚ ʚʠʜʝ ʪʨʝʭ ʦʩʥʦʚ-

ʥʳʭ ʩʪʘʜʠʡ [3, ʩ 128]: ʩʦʟʜʘʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ 

ʢʦʥʪʘʢʪʘ (ʩʙʣʠʞʝʥʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʧʣʘʩʪʠʯʝʩʢʦʡ 

ʜʝʬʦʨʤʘʮʠʠ ʘʪʦʤʦʚ ʤʝʪʘʣʣʦʚ ʥʘ ʨʘʩʩʪʦʷʥʠʝ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʤʝʪʘʣ-

ʣʠʯʝʩʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ), ʘʢʪʠʚʘʮʠʷ ʢʦʥʪʘʢʪ-

ʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ (ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʢʪʠʚʥʳʭ ʮʝʥ-

ʪʨʦʚ) ʠ ʦʙʲʝʤʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ʇʨʠ ʧʣʘʢʠʨʦʚʘʥʠʠ ʚʟʨʳʚʦʤ ʜʠʬʬʫʟʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʫ ʣʠʥʠʠ ʩʦʝʜʠʥʝʥʠʷ ʥʝ ʫʩʧʝʚʘʶʪ ʨʘʟ-

ʚʠʪʴʩʷ ʠʟ-ʟʘ ʦʛʨʦʤʥʳʭ ʩʢʦʨʦʩʪʝʡ ʧʨʦʮʝʩʩʘ ʠ ʢʨʘʡʥʝ 

ʤʘʣʦʛʦ ʚʨʝʤʝʥʠ ʩʭʚʘʪʳʚʘʥʠʷ (å10-6 ʩ). ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʧʨʠ ʧʣʘʢʠʨʦʚʘʥʠʠ ʚʟʨʳʚʦʤ ʩʪʘʜʠʷ ʦʙʲʝʤʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ.  
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ʂʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʚʚʦʜʠʤʦʝ ʚ ʩʦʝʜʠʥʝʥʠʝ 

ʧʨʠ ʧʣʘʢʠʨʦʚʘʥʠʠ ʚʟʨʳʚʦʤ, ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ 

ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʤʝʪʘʣʣʦʚ ʢʦʥʪʘʢʪʠʨʫʶ-

ʱʠʭ ʩʣʦʝʚ, ʝʝ ʭʘʨʘʢʪʝʨ (ʚ ʯʘʩʪʥʦʩʪʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʦ ʪʦʣʱʠʥʝ ʩʣʦʝʚ) ʠ ʚʨʝʤʷ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ [2, ʩ. 

106]. ʇʨʠ ʧʣʘʢʠʨʦʚʘʥʠʠ ʚʟʨʳʚʦʤ ʧʦʣʫʯʝʥʠʝ ʢʘʯʝ-

ʩʪʚʝʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʦʚʥʝʤ ʨʘʟʚʠ-

ʪʠʷ ʧʨʦʮʝʩʩʦʚ ʘʢʪʠʚʘʮʠʠ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚʝʣʠ-

ʯʠʥʦʡ ʜʦʣʠ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʤʝʪʘʝʤʦʛʦ ʧʣʘ-

ʢʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʡ ʚ ʵʥʝʨʛʠʶ 

W2, ʟʘʪʨʘʯʠʚʘʝʤʫʶ ʥʘ ʧʣʘʩʪʠʯʝʩʢʫʶ ʜʝʬʦʨʤʘʮʠʶ 

ʤʝʪʘʣʣʘ ʚ ʦʢʦʣʦʰʦʚʥʦʡ ʟʦʥʝ. ɺ ʨʘʙʦʪʝ [4, ʩ. 7] ʫʢʘ-

ʟʳʚʘʝʪʩʷ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʨʘʚʥʦʧʨʦʯʥʦʛʦ ʩʦʝʜʠʥʝ-

ʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʵʥʝʨʛʠʠ 

ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ W2, ʭʘʨʘʢʪʝʨʥʦʤ ʜʣʷ 

ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʤʝʪʘʣʣʦʚ.  

ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʨʝʞʠʤʦʚ ʧʣʘʢʠ-

ʨʦʚʘʥʠʷ ʚʟʨʳʚʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ, ʧʦ ʩʫʪʠ, ʚʳ-

ʜʝʣʝʥʠʝ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʵʪʦʛʦ ʨʘʩʯʝʪʘ, 

ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʜʝʣʴʥʦʡ 

ʵʥʝʨʛʠʠ W2, ʠ ʩʚʷʟʳʚʘʶʱʠʭ ʠʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʚʝ-

ʣʠʯʠʥ ʠ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ. 

ʇʫʪʠ ʨʘʩʯʝʪʘ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʨʘʩʯʝʪʘ ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʠʭ, ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʧʣʘʢʠʨʦʚʘʥʠʷ ʚʟʨʳʚʦʤ ʧʨʠʚʝʜʝʥʳ ʚ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʭ ʨʘʙʦʪʘʭ [5, 6 ʠ ʜʨ.]. ʇʨʠ ʵʪʦʤ ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʵʪʘʧʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ 

ʩʢʦʨʦʩʪʝʡ ʤʝʪʘʥʠʷ ʠ ʢʦʥʪʘʢʪʘ, ʩʨʘʚʥʝʥʠʝ, ʩ ʫʯʝʪʦʤ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʠ ʬʠʟʠʯʝʩʢʠʭ ʢʦʥʩʪʘʥʪ 

ʩʚʘʨʠʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʚ 

ʟʦʥʝ ʠʭ ʩʦʝʜʠʥʝʥʠʷ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʢʨʠʪʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ W2, ʥʝʦʙʭʦʜʠ-

ʤʦʡ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʯʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ɽʩʣʠ 

ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ W2 ʣʝʞʠʪ ʚʥʝ ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʵʥʝʨʛʠʡ, ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ 

ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʝʡ ʪʦʯʢʠ ʢʦʥʪʘʢʪʘ ʠʣʠ ʩʦʫʜʘʨʝ-

ʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʧʣʘʢʠʨʦʚʘʥʠʷ ʚʟʨʳʚʦʤ. 

ʇʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʧʨʠ ʧʣʘʢʠʨʦ-

ʚʘʥʠʠ ʚʟʨʳʚʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʟʘ-

ʨʷʜʘ ɺɺ ï ʚʳʩʦʪʦʡ ʟʘʨʷʜʘ ʅ (ʪʦʣʱʠʥʦʡ ʩʣʦʷ ɺɺ), 

ʝʛʦ ʧʣʦʪʥʦʩʪʴʶ rɺɺ, ʩʢʦʨʦʩʪʴʶ ʜʝʪʦʥʘʮʠʠ D, ʘ 

ʪʘʢʞʝ ʚʝʣʠʯʠʥʦʡ ʠʩʭʦʜʥʦʛʦ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ) ʟʘ-

ʟʦʨʘ h ʤʝʞʜʫ ʩʦʝʜʠʥʷʝʤʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʠ ʫʛʣʘ 

a ʤʝʞʜʫ ʩʦʝʜʠʥʷʝʤʳʤʠ ʵʣʝʤʝʥʪʘʤʠ (ʧʨʠ ʥʝʧʘʨʘʣ-

ʣʝʣʴʥʦʡ ʩʭʝʤʝ ʧʣʘʢʠʨʦʚʘʥʠʷ) [5, ʩ. 4]. ɺ ʢʘʯʝʩʪʚʝ 

ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʨʘʩʯʝʪʘ ʨʝʞʠʤʦʚ ʧʨʦʮʝʩʩʘ ʧʣʘ-

ʢʠʨʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʨʷʜʘ ɺɺ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʟʘʟʦʨ ʤʝʞʜʫ ʧʣʘʢʠʨʫʶʱʠʤ ʠ ʦʩ-

ʥʦʚʥʳʤ ʵʣʝʤʝʥʪʘʤʠ. 

ʀʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʦʜʠʢʠ ʨʘʩ-

ʯʝʪʘ ʨʝʞʠʤʦʚ ʧʣʘʢʠʨʦʚʘʥʠʷ ʚʟʨʳʚʦʤ.  

ɺ ʨʘʙʦʪʝ [7, ʩ. 233] ʧʨʠʚʦʜʷʪʩʷ ʵʣʝʤʝʥʪʳ ʠʥʞʝ-

ʥʝʨʥʦʡ ʤʝʪʦʜʠʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʟʨʳʚʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʣʘʢʠʨʦʚʘʥʠʷ ʚʟʨʳ-

ʚʦʤ. ʕʪʘ ʤʝʪʦʜʠʢʘ, ʢʨʦʤʝ ʨʘʟʨʘʙʦʪʢʠ ʦʩʥʦʚʘʥʠʡ ʠ 

ʦʧʦʨ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʟʨʳʚʥʦʝ ʫʩʪʨʦʡ-

ʩʪʚʦ ʠ ʢʦʤʧʦʥʦʚʢʠ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʯʝʨʪʝʞʘ ʦʙʱʝʛʦ 

ʚʠʜʘ ʚʟʨʳʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝ-

ʪʦʜʠʢʫ ʨʘʩʯʝʪʘ ʨʝʞʠʤʦʚ ʧʣʘʢʠʨʦʚʘʥʠʷ ʚʟʨʳʚʦʤ. 

ʇʨʠʚʝʜʝʤ ʝʝ ʧʫʥʢʪʳ: 

1. ɺʳʙʦʨ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ vʢ ʠ g.  

2. ʆʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʤʝʪʘʥʠʷ ʧʣʘʢʠʨʫʶ-

ʱʝʡ ʧʣʘʩʪʠʥʳ.  

3. ɺʳʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʥʘʛʨʫʟʢʠ.  

4. ɺʳʙʦʨ ʥʘʯʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʟʘʟʦʨʘ.  

5. ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ ʤʝʪʘʶʱʝʛʦ ʟʘʨʷʜʘ ɺɺ.  

ʀʟʚʝʩʪʝʥ ʪʘʢʞʝ ʧʨʠʥʮʠʧʠʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ 

ʨʘʩʯʝʪʘ ʨʝʞʠʤʦʚ ʧʨʦʮʝʩʩʘ ʜʣʷ ʩʣʫʯʘʷ ʧʣʘʢʠʨʦʚʘ-

ʥʠʷ ʚʟʨʳʚʦʤ ʧʦ ʧʘʨʘʣʣʝʣʴʥʦʡ ʩʭʝʤʝ [2, ʩ. 256, 6, ʩ. 

56]: 

1. ʆʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʪʦʯʢʠ ʢʦʥʪʘʢʪʘ vʢ, 

ʤ/ʩ (ʠʣʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʝʨʰʠʥʳ ʫʛʣʘ ʚʩʪʨʝʯʠ 

ʩʦʫʜʘʨʷʶʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʜʦʣʴ ʩʦʝʜʠʥʝʥʠʷ). 

ɿʥʘʯʝʥʠʝ vʢ ʦʙʳʯʥʦ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʜʠʘʧʘʟʦʥʘ 

(0,4...0,6)ʉ0, ʛʜʝ ʉ0 ï ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ ʚ ʤʝʪʘʣʣʝ. ʆʧ-

ʪʠʤʘʣʴʥʳʤ ʧʨʠʟʥʘʝʪʩʷ [5, ʩ. 16] ʢʦʵʬʬʠʮʠʝʥʪ 

0,577. ɼʣʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʦʚ ʧʨʠʥʠʤʘʝʪʩʷ ʤʝʥʴ-

ʰʝʝ ʟʥʘʯʝʥʠʝ ʠʟ ʜʚʫʭ ʜʣʷ ʩʦʯʝʪʘʥʠʷ ʩʦʝʜʠʥʷʝʤʳʭ 

ʤʝʪʘʣʣʦʚ.  

ʂʘʢ ʧʨʘʚʠʣʦ, vʢ ʩʦʩʪʘʚʣʷʝʪ 2000...2500 ʤ/ʩ, 

ʧʨʠʯʝʤ ʜʣʷ ʨʷʜʘ ʢʦʤʧʦʟʠʮʠʡ, ʦʙʣʘʩʪʴ ʩʚʘʨʠʚʘʝʤʦ-

ʩʪʠ ʢʦʪʦʨʳʭ ʜʦʩʪʘʪʦʯʥʦ ʫʟʢʘ (ʘʣʶʤʠʥʠʡ+ʤʝʜʴ, 

ʘʣʶʤʠʥʠʡ+ʩʪʘʣʴ, ʪʠʪʘʥ+ʩʪʘʣʴ, ʪʠʪʘʥ+ʤʝʜʴ, ʘʣʶ-

ʤʠʥʠʡ+ʪʠʪʘʥ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ), ʩʣʝʜʫʝʪ ʩʪʨʝ-

ʤʠʪʴʩʷ ʢ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ ʵʪʦʛʦ ʜʠʘʧʘʟʦʥʘ [8, ʩ. 11, 

9, ʩ. 18]. 

2. ɺʳʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʟʘʨʷʜʘ ʚʟʨʳʚʯʘʪʦʛʦ ʚʝʱʝ-

ʩʪʚʘ. 

ʂ ʵʪʠʤ ʧʘʨʘʤʝʪʨʘʤ ʦʪʥʦʩʷʪʩʷ ʪʠʧ ɺɺ, ʩʦʜʝʨ-

ʞʘʥʠʝ ɺɺ ʚ ʩʤʝʩʠ, ʚʳʩʦʪʘ ʟʘʨʷʜʘ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ 

ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʨʝʙʫʝʤʫʶ ʩʢʦʨʦʩʪʴ D ʜʝʪʦ-

ʥʘʮʠʠ ʟʘʨʷʜʘ ɺɺ, ʢʦʪʦʨʘʷ ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʦʡ ʩʭʝʤʳ 

ʨʘʚʥʘ ʩʢʦʨʦʩʪʠ ʪʦʯʢʠ ʢʦʥʪʘʢʪʘ vʢ [5, ʩ. 6]. ʇʨʘʢʪʠ-

ʯʝʩʢʠ ʧʣʘʢʠʨʦʚʘʥʠʝ ʚʟʨʳʚʦʤ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʩʳʧʥʳʤʠ ɺɺ, ʫ ʢʦʪʦʨʳʭ ʚ ʰʠʨʦ-

ʢʠʭ ʧʨʝʜʝʣʘʭ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʧʣʦʪʥʦʩʪʴ, ʚʩʣʝʜ-

ʩʪʚʠʝ ʯʝʛʦ ʟʘʤʝʪʥʦ ʠʟʤʝʥʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʜʝʪʦʥʘʮʠʠ. 

ʏʝʤ ʚʳʰʝ ʧʣʦʪʥʦʩʪʴ, ʪʝʤ ʚʳʰʝ ʩʢʦʨʦʩʪʴ ʜʝʪʦʥʘ-

ʮʠʠ. 

ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʣʷ ʨʝ-

ʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʠʩ-

ʧʦʣʴʟʫʶʪ ʩʚʝʞʝʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʩʤʝʩʠ ʘʤʤʦʥʠʪʘ ˉ 

6ɾɺ (ɻʆʉʊ 21984-76 "ɺʝʱʝʩʪʚʘ ʚʟʨʳʚʯʘʪʳʝ ʧʨʦ-

ʤʳʰʣʝʥʥʳʝ. ɸʤʤʦʥʠʪ ˉ 6ɾɺ ʠ ʘʤʤʦʥʘʣ ʚʦʜʦ-

ʫʩʪʦʡʯʠʚʳʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ". ɸʤʤʦʥʠʪ ˉ 

6ɾɺ ï ʥʘʩʳʧʥʦʝ ʚʟʨʳʚʯʘʪʦʝ ʚʝʱʝʩʪʚʦ (ʪʨʦʪʠʣ ï 

79%, ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ ï ʦʩʪʘʣʴʥʦʝ)) ʠʣʠ ʝʛʦ ʘʥʘ-

ʣʦʛʦʚ ʩ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʦʡ, ʢʚʘʨʮʝʚʳʤ ʧʝʩʢʦʤ, 

ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʴʶ, ʪʘʣʴʢʦʤ ʠ ʜʨʫʛʠʤʠ ʠʥʝʨʪʥʳʤʠ 

ʥʘʧʦʣʥʠʪʝʣʷʤʠ [2, ʩ. 233, 10, ʩ. 66]. ʕʪʠ ʩʤʝʩʠ ʭʦ-

ʨʦʰʦ ʠʟʫʯʝʥʳ, ʘ ʠʭ ʜʝʪʦʥʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʪʘʙʣʠʮ, ʛʨʘʬʠʢʦʚ ʠʣʠ ʵʤʧʠʨʠ-

ʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʠʩʧʦʣʴʟʫʷ ʢʦʪʦʨʳʝ ʠ ʧʨʝʜʚʘ-

ʨʠʪʝʣʴʥʦ ʟʘʜʘʚʰʠʩʴ ʩʦʩʪʘʚʦʤ ʩʤʝʩʠ, ʦʧʨʝʜʝʣʷʶʪ 

ʚʳʩʦʪʫ ʟʘʨʷʜʘ ʅ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʥʝʦʙʭʦʜʠʤʫʶ 

ʩʢʦʨʦʩʪʴ ʜʝʪʦʥʘʮʠʠ D, ʨʘʚʥʫʶ vʢ.  

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʩʤʝʩʠ ʘʤʤʦʥʠʪʘ ˉ 6ɾɺ ʩ ʘʤ-

ʤʠʘʯʥʦʡ ʩʝʣʠʪʨʦʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʚʠʩʠ-

ʤʦʩʪʴ [10, ʩ. 68]  
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0,492

v

121,5C

ʢʅ
å õ
=æ ö
ç ÷

, (1) 

ʛʜʝ ʉ ī ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʤʤʦʥʠʪʘ ʚ 

ʩʤʝʩʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʩʢʦʨʦʩʪʴ ʜʝʪʦʥʘʮʠʠ 

D, ʨʘʚʥʘʷ vʢ, ʙʫʜʝʪ ʨʘʚʥʘ 

0,492 0,3152121,5CD H= , (2) 

ɼʣʷ ʚʳʙʨʘʥʥʦʡ ʩʤʝʩʠ ʦʧʨʝʜʝʣʷʶʪ ʪʘʢʞʝ 

ʥʘʩʳʧʥʫʶ ʧʣʦʪʥʦʩʪʴ ʩɺɺ, ʚʣʠʷʶʱʫʶ ʥʘ ʩʢʦʨʦʩʪʴ 

ʩʦʫʜʘʨʝʥʠʷ ʠ ʟʘʚʠʩʷʱʫʶ ʦʪ ʩʦʩʪʘʚʘ ɺɺ. ɼʣʷ ʩʤʝʩʠ 

ʘʤʤʦʥʠʪʘ ʩ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʡ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʦʡ 

ʝʝ ʚʝʣʠʯʠʥʘ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʵʤʧʠʨʠʯʝʩʢʦʡ ʬʦʨʤʫʣʝ [10, ʩ. 69]: 

5 2 31,43 10 1,22 10 1ɺɺ ʉ ʉ- -r =- Ö - Ö +(3) 

3. ɼʘʣʝʝ ʜʣʷ ʩʦʝʜʠʥʷʝʤʦʡ ʧʘʨʳ ʤʘʪʝʨʠʘʣʦʚ 

ʦʧʨʝʜʝʣʷʶʪ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʡ ʵʥʝʨ-

ʛʠʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʥʘ ʧʣʘʩʪʠʯʝʩʢʫʶ ʜʝʬʦʨʤʘʮʠʶ 

ʤʝʪʘʣʣʘ ʚ ʟʦʥʝ ʩʦʝʜʠʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ W2ʢʨ, 

ʄɼʞ/ʤʤ2. 

ʇʨʠ ʧʣʘʢʠʨʦʚʘʥʠʠ ʦʜʥʦʠʤʝʥʥʳʭ ʤʝʪʘʣʣʦʚ 

ʨʘʚʥʦʧʨʦʯʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʦʙʨʘʟʫʶʪʩʷ [153] ʧʨʠ ʚʝ-

ʣʠʯʠʥʘʭ W2ʢʨ: 

2 ʢʨ

HB
W 0,606 0,184ln

å õ
= + æ ö

ç ÷d
, (4) 

ʛʜʝ ʅɺ/ŭ ï ʢʨʠʪʝʨʠʡ ɸʩʪʨʦʚʘ ï ʦʪʥʦʰʝʥʠʝ 

ʪʚʝʨʜʦʩʪʠ ʤʝʪʘʣʣʘ ʧʦ ɹʨʠʥʝʣʣʶ ʢ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦʤʫ ʫʜʣʠʥʝʥʠʶ, %. 

ʇʨʠ ʧʣʘʢʠʨʦʚʘʥʠʠ ʨʘʟʥʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʚ 

ʫʨʘʚʥʝʥʠʠ (4) ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʙʦʣʝʝ ʧʣʘʩʪʠʯʥʦʛʦ ʤʝʪʘʣʣʘ [5, ʩ. 20]. 

ʀʟ ʜʚʫʭ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ W2ʢʨ ʜʣʷ ʜʘʣʴ-

ʥʝʡʰʠʭ ʨʘʩʯʝʪʦʚ ʚʳʙʠʨʘʝʪʩʷ ʤʝʥʴʰʝʝ, ʪ.ʝ. ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʝ ʙʦʣʝʝ ʧʣʘʩʪʠʯʥʦʤʫ ʤʘʪʝʨʠʘʣʫ ʧʘʨʳ.  

ɼʣʷ ʧʣʘʢʠʨʦʚʘʥʠʷ ʚʟʨʳʚʦʤ ʩʪʘʣʠ ʩʦ ʩʪʘʣʴʶ 

W2ʢʨ ʩʦʩʪʘʚʣʷʝʪ 0,8é0,9 ʄɼʞ/ʤ2. ʇʨʠ ʧʣʘʢʠʨʦʚʘ-

ʥʠʠ ʨʘʟʥʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ W2ʢʨ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʨʘʚʥʦ ʝʛʦ ʟʥʘʯʝʥʠʶ ʜʣʷ ʙʦʣʝʝ "ʤʷʛʢʦʛʦ" (ʙʦʣʝʝ ʧʣʘ-

ʩʪʠʯʥʦʛʦ [2, ʩ. 272]) ʤʝʪʘʣʣʘ ʧʘʨʳ. 

4. ɿʘʪʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠ-

ʤʘʷ vc.ʢʨ ʠ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ vc.ʧʨ ʩʢʦʨʦʩʪʠ ʩʦ-

ʫʜʘʨʝʥʠʷ. 

ʄʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʘʷ ʩʢʦʨʦʩʪʴ ʩʦʫʜʘʨʝ-

ʥʠʷ [9, ʩ. 19] 

( )1 1 2 2 2
. 2

ʢ
1 1 2 2

0

2

v
1
ʉ

ʢp
cʢʨ

h h W
v

h h

+
=

è øå õ
é ù-æ ö
é ùç ÷ê ú

r r

r r

, (5) 

ʇʦ ʩʫʪʠ, ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ vʩ.ʢʨ ʦʧʨʝʜʝʣʷʝʪ 

ʧʦʣʦʞʝʥʠʝ ʥʠʞʥʝʡ (ʢʨʠʪʠʯʝʩʢʦʡ) ʛʨʘʥʠʮʳ ʩʚʘʨʢʠ 

ʚʳʙʨʘʥʥʦʡ ʧʘʨʳ ʤʘʪʝʨʠʘʣʦʚ ʩ ʟʘʜʘʥʥʦʡ ʪʦʣʱʠʥʦʡ 

(ʤʘʩʩʦʡ) ʧʣʘʢʠʨʫʶʱʝʛʦ ʠ ʦʩʥʦʚʥʦʛʦ ʵʣʝʤʝʥʪʦʚ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʤʧʦʟʠʮʠʡ ʧʦʣʦ-

ʞʝʥʠʝ ʚʝʨʭʥʝʡ (ʧʨʝʜʝʣʴʥʦʡ) ʛʨʘʥʠʮʳ ʩʚʘʨʢʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʦʧʨʝʜʝʣʝʥʦ, ʜʣʷ ʦʮʝʥʢʠ ʧʨʝ-

ʜʝʣʴʥʦʡ ʫʜʝʣʴʥʦʡ ʵʥʝʨʛʠʠ W2ʧʨ ʜʦʙʘʚʣʷʶʪ ʢ W2ʢʨ 

ʥʝʢʦʪʦʨʫʶ ʚʝʣʠʯʠʥʫ ɼW2. ʆʙʳʯʥʦ ʜʣʷ ʪʘʢʠʭ ʧʘʨ 

ʤʝʪʘʣʣʦʚ, ʢʘʢ ʘʣʶʤʠʥʠʡ+ʤʝʜʴ, ʘʣʶʤʠʥʠʡ+ʩʪʘʣʴ, 

ʪʠʪʘʥ+ʩʪʘʣʴ, ʪʠʪʘʥ+ʤʝʜʴ, ʘʣʶʤʠʥʠʡ+ʪʠʪʘʥ ʠ ʥʝʢʦ-

ʪʦʨʳʭ ʜʨʫʛʠʭ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 0,3...0,5 ʄɼʞ/ʤ2, ʘ ʜʣʷ 

ʦʩʪʘʣʴʥʳʭ ʤʝʪʘʣʣʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʰʠʨʦʢʠʤ ʜʠʘ-

ʧʘʟʦʥʦʤ ʩʚʘʨʠʚʘʝʤʦʩʪʠ, ï 0,8...1,0 ʄɼʞ/ʤ2. 

ʇʦʜʩʪʘʚʠʚ ʚ (5) ʚʤʝʩʪʦ W2ʢʨ ʟʥʘʯʝʥʠʝ W2ʧʨ = 

W2ʢʨ+æW2, ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦ-

ʨʦʩʪʠ ʩʦʫʜʘʨʝʥʠʷ vc.ʧʨ, ʤ/ʩ. 
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 (6) 

ʀʟ ʜʠʘʧʘʟʦʥʘ  

 
 (7) 

ʚʳʙʠʨʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʦʫʜʘʨʝʥʠʷ vc. 

ʇʨʠ ʵʪʦʤ ʣʶʙʦʝ ʟʥʘʯʝʥʠʝ vc ʠʟ ʜʠʘʧʘʟʦʥʘ (7) 

ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʯʥʦʛʦ ʩʦʝʜʠ-

ʥʝʥʠʷ. ɺ ʠʜʝʘʣʴʥʦʤ ʩʣʫʯʘʝ ʥʘʠʣʫʯʰʠʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʠʥʠʤʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʥʦʡ ʠ 

ʭʠʤʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ, ʙʫʜʫʪ ʦʙʣʘʜʘʪʴ ʩʦ-

ʝʜʠʥʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ W2ʢʨ. ʆʜʥʘʢʦ, ʧʨʠ ʚʳ-

ʙʦʨʝ vc ʠʟ ʜʠʘʧʘʟʦʥʘ (7) ʦʙʷʟʘʪʝʣʴʥʦ ʩʣʝʜʫʝʪ ʠʤʝʪʴ 

ʚ ʚʠʜʫ ʚʦʟʤʦʞʥʳʝ ʩʣʫʯʘʡʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʫʩʪʘʥʦ-

ʚʦʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʨʘʩʯʝʪʥʳʭ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ, 

ʥʘʧʨʠʤʝʨ, ʢʨʠʚʠʟʥʦʡ ʩʦʝʜʠʥʷʝʤʳʭ ʣʠʩʪʦʚ, ʥʝʪʦʯ-

ʥʦʩʪʷʤʠ ʩʙʦʨʢʠ ʧʘʢʝʪʘ, ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʧʣʦʪʥʦ-

ʩʪʴʶ ɺɺ ʠ ʪ. ʧ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʚʣʠʷʥʠʝ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʤʘʣʳʭ ʦʪ-

ʥʦʰʝʥʠʷʭ h/H [5, ʩ. 20, 9, ʩ. 21]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʨʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ (5) ʠʟʥʘʯʘʣʴʥʦ 

ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʥʘ 15é20%. 

5. ʈʘʩʩʯʠʪʳʚʘʝʪʩʷ ʪʨʝʙʫʝʤʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʧʣʘʢʠʨʫʶʱʠʤ ʠ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʘʤʠ (ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʡ ʟʘʟʦʨ) h. 

ʇʨʠ ʨʘʩʯʝʪʝ ʧʦ ʤʦʜʝʣʠ ʦʜʥʦʤʝʨʥʦʡ ʩʭʝʤʳ ʤʝ-

ʪʘʥʠʷ (ʩʦʫʜʘʨʷʶʱʠʝʩʷ ʧʣʘʢʠʨʫʶʱʠʡ ʠ ʦʩʥʦʚʥʦʡ 

ʵʣʝʤʝʥʪʳ ʩʦʧʨʠʢʘʩʘʶʪʩʷ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʠ ʦʪ ʢʦʥ-

ʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʣʦʩʢʠʝ 

ʫʜʘʨʥʳʝ ʚʦʣʥʳ), ʚʳʙʨʘʚ ʠʟ ʜʠʘʧʘʟʦʥʘ (7) ʟʥʘʯʝʥʠʝ 

vc, ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʟ ʠ ʠv [5, ʩ. 7]: 

,   (8) 

(9) 

ɺʦʟʤʦʞʥʘ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʧʦʜʢʦʨʝʥʥʦʝ ʚʳʨʘ-

ʞʝʥʠʝ ʚ (9) ʦʢʘʞʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ [9, ʩ. 20]. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʳʙʨʘʥʥʦʝ ʩʦʯʝʪʘʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥ-

ʥʳʭ (ʩʦʩʪʘʚ ʩʤʝʩʠ ʠ ʨʘʩʩʯʠʪʘʥʥʘʷ ʜʣʷ ʟʥʘʯʝʥʠʷ D 

ʚʳʩʦʪʘ ʟʘʨʷʜʘ ʅ) ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʛʦʥ ʤʝʪʘʝʤʦʛʦ 

ʧʣʘʢʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʜʦ ʥʝʦʙʭʦʜʠʤʦʡ ʩʢʦʨʦʩʪʠ 

ʩʦʫʜʘʨʝʥʠʷ vʩ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʪʴ ʚʳ-

ʩʦʪʫ ʟʘʨʷʜʘ ʅ (ʧʦ ʩʫʪʠ, ʟ, ʚʭʦʜʷʱʫʶ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ 

(9)) ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʨʘʟʙʘʚʣʝʥʠʝʤ ʩʤʝʩʝʚʦʛʦ ɺɺ 

ʠʥʝʨʪʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʩʪʦ-

ʷʥʩʪʚʘ ʩʢʦʨʦʩʪʠ D ʜʝʪʦʥʘʮʠʠ ɺɺ. 

ɺʝʣʠʯʠʥʘ ʟʘʟʦʨʘ [9, ʩ. 19] 


