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ABSTRACT 

 

 

Ye. Sevriukova. Ensuring the Effectiveness of Human Capital Utilization in 

Agricultural Enterprises. 3 Qualification scientific paper in the form of a manuscript. 

Dissertation for the Doctor of Philosophy Degree in specialty 051 <Economics= 

(05 3 Social and Behavioral Sciences). 3 Simon Kuznets Kharkiv National University 

of Economics, Kharkiv, 2025. 

The dissertation generalizes and develops theoretical provisions, 

methodological approaches as well as practical recommendations for ensuring the 

efficiency of human capital use in agricultural enterprises.

The research gives a comprehensive analysis of the category <human capital= 

and its relationship with related categories. In particular, it clarifies the content of the 

concepts <human capital of agriculture=, <social capital= and <labor potential=. 

Human capital in agriculture is defined as the appropriate level of knowledge, skills, 

communications, health and features of interaction with living nature accumulated by 

a person in the process of carrying out his production activities, allowing him to 

realize himself in the society and have an appropriate level of income.  



8 

 

Social capital is defined as the special nature of relations between people who 

use  their knowledge and skills for the economic and social development of society

through social institutions. Labor potential is the potential opportunity for people to 

participate in the creation of social value, using their knowledge and skills. The 

relationship between these concepts is manifested  in the fact that social capital 

determines the quality of the environment for the realization of human capital, while 

labor potential is the level of its involvement in production processes. 

The author has classified the stages of human capital formation. The first stage 

is characterized by specific differences between individuals themselves. Knowledge, 

skills, abilities and other characteristics of a person become important at the second 

stage. The third stage is associated with the combination of individual characteristics 

of each person with social institutions and, accordingly, the formation of human 

capital. The fourth stage is characterized by the emergence of human capital 

resources at the level of structural units. The fifth stage is determined by the creation 

of strategic human capital resources at the level of the entire enterprise. 

We propose to determine the level of human capital utilization as the ratio of 

the labor potential value to human potential. If the value of this indicator is less than 

1 in society, then the value of labor potential is less than the value of human capital. 

This means that the vast majority of people are employed and are, accordingly, 

satisfied with the terms of payment for their knowledge and skills.  

The dissertation highlights the features of human capital formation in rural 

areas, which include: fewer opportunities for obtaining knowledge and medical 

services, interaction with wildlife, a stronger influence of informal institutions, lower 

social mobility and, accordingly, a lower level of motivation for change, the income 

from personal farming, a lower level of return on investments. The author proposes a 

system of measures aimed at preserving human capital in rural areas with the 

allocation of elements at the level of the state, local authorities and business entities. 

The research defines the concept of motivation as a system of relations 

between a person and external and internal institutions, which forms the need to 

improve one's knowledge, skills and abilities in order to obtain greater social 
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recognition. Social recognition, in turn, can have both a material and a moral 

dimension. 

Analyzing economic conditions for the formation of human capital, we see  a 

significant deterioration of the situation. The fall in Ukraine's GDP in 2022 was 

28.8% compared to 2021, which was a record for all years of independence. In 

agriculture, the value of gross output in 2022 decreased by 15.3% compared to 2021. 

During 1950-1993, the population of Ukraine increased from 37.1 million to 52.4 

million people. Starting from 1994, the process of gradual reduction began. In 2021, 

there were already 44.5 million people. The beginning of military aggression led to a 

simultaneous reduction in the population to 38 million people, which significantly 

affected both the quality of human capital and its total number. One of the significant 

problems that negatively affects the demographic situation in Ukraine is the high 

mortality rate of men aged 15-50. In the course of the research, the author constructed 

a mathematical model of mortality dynamics of men of this age group in Ukraine, 

Slovakia, Poland, and Romania. If the situation in Ukraine had developed in 

accordance with the trends in male mortality in Poland, the number of deaths in 

Ukraine would have been lower during the selected period by 2,405.4 thousand 

people, compared to Slovakia by 2,701.3 thousand people, and compared to Romania 

by 1,692.7 thousand people. 

Analyzing relationship between the level of labor costs and production 

efficiency indicators, we established that the growing level of payments per unit of 

land area in agriculture was closely related to the specific weight of the livestock 

sector. The growth of labor costs is due to the decrease in the sown area under oil 

crops and the increase in the area sown under fodder crops. Such trends also indicate 

the development of the livestock sector, and this development occurs mainly in 

medium-sized and small-sized enterprises. Thus, we may conclude that development 

of the livestock sector should become one of the strategic directions for preserving 

human capital in rural areas. 

The author has conducted a regression analysis of labor costs dependence on 

such factors as the share of the livestock industry in the structure of marketable 
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products, the sown area of grain and leguminous crops, the sown area of fodder 

crops, profit per 100 hectares of agricultural land, marketable products per 100 

hectares of agricultural land, and the ratio of marketable products/wage. The overall 

regression coefficient for this model (0.883) indicates a strong connection between 

the dependent variable and the selected factors. The coefficient of determination was 

0.780, which means that the factors ,included in the model, explain 78.0% of the 

variation in the wage costs value. 

Analysis of the relationship between the level of labor costs and individual 

indicators of personnel turnover and the efficiency of agricultural enterprises made it 

possible to establish the relationship between the value of marketable products per 1 

hectare of agricultural land and the average annual wages of employees. The research 

has also established a relationship between the level of bonuses and the average 

annual salary. This situation is evidence that material incentives are the most 

common practice in this group, which allows for a significant increase in the level of 

wages. 

Assessment of gender characteristics in the formation of wages and personnel 

turnover of agricultural enterprises in Kharkiv region in 2023 revealed that the 

average wages of women were lower than that of men. It turns out that when the 

wages of men increase by1 thousand UAH, women's wages increase by an average of 

520 UAH. Thus, it can be argued that there is an objective mechanism that slows 

down the growth rate of women's wages compared to men's wages. The author has 

checked reliability of the differences between the average wages of men and women. 

For this purpose, we used the t-means comparison method. It was found that the 

differences in the average wages of men and women were statistically significant. 

The probability of the reverse hypothesis was almost equal to null. 

Regarding personnel turnover indicators, the turnover rate from admission was 

higher for women. In addition, it was higher in groups with lower wages as well. The 

analysis gives us grounds to assert that there are gender differences in agricultural 

enterprises both in terms of wages and the number of dismissals of women. 
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The practical value of individual results is confirmed by their implementation 

in the activities of enterprises and state authorities. The Department of Analysis of 

the Agricultural and Industrial Complex as well as Rural Development of the 

Financial Support Management, Department of Agro-Industrial Development of 

Chernihiv Regional State Administration considered the level of human capital 

development, income level and cost structure in rural areas compared to large and 

small cities. These data can be used in the development of relevant regional programs 

of social support for the rural areas (reference No. 04.01-05/1929, dated 06.12.2024).  

The conducted studies and recommendations made on their basis regarding the 

impact of the livestock industry and the structure of sown areas on the level of labor 

costs and employment formation have practical significance and can be taken into 

account in the operational activities of the Piskivske State Enterprise (certificate No. 

356 dated 02.12.2024). 

Recommendations regarding the dependence between the level of basic and 

additional wages in agricultural enterprises are of practical interest for the 

ZMIIVSKE agricultural enterprise. In the dissertation, the author has constructed 

mathematical models to establish the relationship between the level of bonuses and 

the size of the basic wages. In addition, the assessment of the dependence between 

production efficiency and the level of wages under martial law is of practical interest. 

The above recommendations and proposals were implemented in the activities of the 

farm in 2023-2024 (reference No. 184 dated 07.11.2024). The established 

dependences between the amount of wages for men and women in agricultural 

enterprises can be used in planning and developing a staff motivation strategy and 

implementing a gender policy in the activities of Smartexport LLC (reference No. 47 

dated 27.12.2024). The achievements obtained in the research were implemented in 

the educational process of bachelors at the Faculty of International Economics and 

Entrepreneurship on specialty 051 <Economics= as part of the educational component 

<Enterprise Economics= during practical classes in the 2022-2023 academic year 

(reference number 24/86-08-90 dated 09.12.2024). 
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?>G0;>AO 5:>=><VG=5 7@>AB0==O, O:5 ?@>BO3>< 201632019 @@. 1C;> =57=0G=8< V 

AB0=>28;> 233 %. ' 2020 @. 7=>2C 2V41C;>Aь A:>@>G5==O ��# =0 3,8 % G5@57 

?0=45<VN COVID-2019. !0@5HBV, 2021 @. 1C2 2V47=0G5=89 =57=0G=8< 

7@>AB0==O< ��# =0 3,4 %. &0:8< G8=><, <>6=0 7@>18B8 28A=>2>:, I> ':@0W=0 

?@>BO3>< 199132023 @@. =5 7<>3;0 70157?5G8B8 AB@V<:>3> 5:>=><VG=>3> 

@>728B:C. �@870 90-E @@. B0: V =5 1C;0 ?>2=VABN ?>4>;0=0, AB@C:BC@0 5:>=><V:8 

70;8H0;>AO ?5@5206=> >@Vє=B>20=>N =0 28@>1=8FB2> B>20@V2 7 =87ь:8< @V2=5< 

4>40=>W 20@B>ABV. 

/:I> @>73;O=CB8 48=0<V:C 7<V=8 ��# ':@0W=8 C 2V4A>B:0E 4> 9>3> @V2=O 

2021 @., B> A8BC0FVO 1C45 B0:>N (@8A. 2.2). ' ?5@V>4 201132013 @@. 9>3> 

25;8G8=0 1C;0 =0 @V2=V B@>E8 1V;ьH5 106 % 4> 9>3> 25;8G8=8 C 2021 @. 

#>ABC?>25 7@>AB0==O 7 2016 @. 4>72>;8;> C 2019 @. ?V428I8B8 ��#, O:89 C 

2020 @. A:>@>B82AO, 0;5 265 C 2021 @. 7=>2C 7@VA. ' FV;><C <>6=0 AB25@46C20B8, 

I> ?@>BO3>< 201032023 @@. 203><8< D0:B>@><, O:89 =530B82=> 2?;8202 =0 
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@V25=ь 5:>=><VG=>3> 7@>AB0==O, 1C;0 2V9Aь:>20 03@5AVO @D. �>=0 ACBBє2>3> 

2?;8=C;0 =0 ?>3V@H5==O V=25AB8FV9=>3> :;V<0BC, 7=0G=V 2B@0B8, ?5@5@>7?>4V; 

1N465BC =0 2>є==V 28B@0B8. "4=0: 2 ':@0W=V, ?>G8=0NG8 7 1992 @., AD>@<>20=0 

5:>=><VG=0 <>45;ь, O:0 =5 <>65 70157?5G8B8 AB@V<:>3> 5:>=><VG=>3> 7@>AB0==O 

B0 7<V=8B8 AB@C:BC@C 5:>=><V:8. *O ?@>1;5<0 ?>2’O70=0 7 V=AB8BCB0<8, O:V =5 

<>6CBь 70157?5G8B8 5D5:B82=C A?V2?@0FN 3@><04O= B0 45@6028. 

 

 

$8A. 2.2. �8=0<V:0 20;>2>3> 2=CB@VH=ь>3> ?@>4C:BC ':@0W=8  

C 201032023 @@. (% 4> 2021 @.) 
�:9D9?B: [188].  

 

!0C:>25Fь �. �5єFь 707=0G0є: «�>A2V4 ?>2>є==>3> @>728B:C :@0W= Є2@>?8 

3>2>@8Bь, I> CA?VH=VABь 5:>=><VG=>3> 7@>AB0==O 1C;0 @57C;ьB0B>< 7<V= =5 

BV;ь:8 2 5:>=><VG=V9 4VO;ь=>ABV, 0 9 B8E, I> 2V41C20;8AO 2 C<>20E ACBBє28E 

ACA?V;ь=8E B@0=AD>@<0FV9 =0 70A040E @>728B:C B0: 720=>W A>FV0;ь=>W 45<>:@0BVW 

O: A?>A>1C 68BBє4VO;ь=>ABV» [184]. "4=0: 2 ':@0W=V FV ?@>F5A8 =5 2V41C20NBьAO. 

�V4B0: ?@>BO3>< >AB0==VE B@84FOB8 @>:V2 <0є<> ?>ABV9=C <V3@0FVN 

?5@A?5:B82=>W <>;>4V 70 :>@4>=. *5 ?@O<89 =0A;V4>: =55D5:B82=>W 45@602=>W 

?>;VB8:8 2 CAVE AD5@0E ACA?V;ьAB20.  

y = -0,18x2 + 0,9206x + 101,52 

R² = 0,5464 
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�;O B>3>, I>1 >FV=8B8 48=0<V:C 7<V=8 ��# 2 ':@0W=V ?>@V2=O=> 7 V=H8<8 

:@0W=0<8, @>73;O=5<> A8BC0FVN 7 9>3> 25;8G8=>N 2 �AB>=VW, #>;ьIV B0 �7@0W;V 

(@8A. 2.3). �AB>=VN B0 #>;ьIC 1C;> 281@0=> 4;O ?>@V2=O==O B><C, I> F5 :@0W=8 

:>;8H=ь>3> @04O=Aь:>3> 1;>:C, :@V< B>3>, �AB>=VO 4> 1991 @. 2E>48;0 4> A:;04C 

%$%$. �7@0W;ь 3 F5 :@0W=0, O:0 7 <><5=BC ?@>3>;>H5==O =570;56=>ABV 2 1947 @. 

?>ABV9=> ?5@51C20є ?V4 703@>7>N 2V9=8 B0 2V9Aь:>28E :>=D;V:BV2. *5 7<CHCє 

�7@0W;ь 28B@0G0B8 25;8:V :>HB8 =0 ?V4B@8<:C 71@>9=8E A8; [185]. ':@0W=0 

>AB0==V 45AOBь @>:V2 B0:>6 ?5@51C20є 2 C<>2=> ?>4V1=V9 A8BC0FVW V, <>6;82>, 

B@820;89 ?5@V>4 G0AC ?@>4>26C20B8<5 ?5@51C20B8 2 B0:8E C<>20E. 

 

 

 

$8A. 2.3. �8=0<V:0 20;>2>3> 2=CB@VH=ь>3> ?@>4C:BC 2 �AB>=VW, #>;ьIV, �7@0W;V  

C 199332023 @@. ( 2001 @. 3 100 %) 

�:9D9?B: [186].  
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/: A2V4G0Bь 40=V @8A. 2.3, 2AV B@8 :@0W=8 <0;8 H284:V B5<?8 

5:>=><VG=>3> 7@>AB0==O ?@>BO3>< 0=0;V7>20=>3> ?5@V>4C. /:I> C 1993 @. @V25=ь 

��# 4>@V2=N202 ?@81;87=> 67368 % 4> @V2=O 2001 @., B> 265 C 2023 @. 2V= 

AB0=>282 224,9 % 2 �7@0W;V, 222,6 % C #>;ьIV B0 186,3 % 2 �AB>=VW. � �AB>=VW 

A8BC0FVO 28O28;0AO 45I> 3V@H>N, =572060NG8 =0 B5, I> 4> 2008 @. FO :@0W=0 

@>72820;0AO 1V;ьH H284:8<8 B5<?0<8, =V6 42V V=H8E. ' 2007 @. 25;8G8=0 ��# 

2 �AB>=VW 4>@V2=N20;0 158,9 % 4> @V2=O 2001 @., B>4V O: 2 �7@0W;V 3 123,9 %, 

#>;ьIV 3 129,8 %. "4=0: DV=0=A>20 :@870 2008 @. 2?;8=C;0 =0 �AB>=VN 7=0G=> 

3V@H5, =V6 =0 42V V=HV :@0W=8.  8 =5 1C45<> 0=0;V7C20B8 ?@8G8=8 Fь>3>, ;8H5 

2V47=0G8<> FN A8BC0FVN. "4=0: 70 B5<?0<8 5:>=><VG=>3> @>728B:C B@8 284V;5=V 

:@0W=8 ACBBє2> ?>ABC?0;8AO B0:8< :@0W=0<, O: �8B09 B0 �=4VO (@8A. 2.4.).  

 

 

 

$8A. 2.4. �8=0<V:0 20;>2>3> 2=CB@VH=ь>3> ?@>4C:BC 2 �8B0W B0 �=4VW  

C 199332023 @@. (2001 @. 3 100 %) 

�:9D9?B: [197].  
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/:I> 2 �8B0W ��# C 1993 @. AB0=>282 ;8H5 48,7 % 4> @V2=O 2001 @., B> 

265 C 2023 @. 2V= 4>@V2=N202 572,3 % 4> @V2=O 2001 @. &0:8< G8=><, C �8B0W 

?@>BO3>< 199332023 @. ��# 7@VA 2 11,8 @070. � �=4VW C 1993 @. ��# 4>@V2=N202 

61,9 % 4> 9>3> 25;8G8=8 C 2001 @. ' 2022 @. @>7<V@ ��# 265 AB0=>282 386,2 % 

4> 9>3> 25;8G8=8 C 2001 @. *V B5<?8 ?>ABC?0;8AO B5<?0< �8B0N, >4=0: ACBBє2> 

?5@528IC20;8 0=0;>3VG=V ?>:07=8:8 2 є2@>?59Aь:8E :@0W=. 

#@8:;04 �=4VW B0 �8B0N =02545=> 4;O B>3>, I>1 ?@>45<>=AB@C20B8 

<>6;82>ABV V=H>3> B8?C 5:>=><VG=>3> 7@>AB0==O. "4=0: 4;O @50;V70FVW Fь>3> 2 

=0HV9 :@0W=V =5>1EV4=0 O:VA=0 B@0=AD>@<0FVO V=AB8BCBV2. �>4=>G0A 157 F8E 

B@0=AD>@<0FV9 ?@8?8=8B8 <V3@0FVN ;N4Aь:>3> :0?VB0;C 4> V=H8E :@0W= =5 

?@54AB02;OєBьAO <>6;828<.  

"4=8< 7 >A=>2=8E ?>:07=8:V2, O:89 E0@0:B5@87Cє @>7<V@8 28@>1=8FB20, 

7>:@5<0 7030;ь=V >1AO38 28@>1=8FB20 2 AV;ьAь:><C 3>A?>40@AB2V, є ?>:07=8: 

28@>1=8FB20 20;>2>W ?@>4C:FVW (C ?>ABV9=8E FV=0E 2010 @.). %0<5 B><C 

4>A;V465==O 1C;> 28@VH5=> @>7?>G0B8 7 0=0;V7C 48=0<V:8 Fь>3> ?>:07=8:0 ?> 

':@0W=V 70 199332018 @@. �2545=V 40=V I>4> 48=0<V:8 20;>2>W ?@>4C:FVW 

AV;ьAь:>3> 3>A?>40@AB20 ':@0W=8 =02545=> 2 4>40B:C �. 

#@>1;5<0 2?;82C 2>є==8E 4V9 =0 @>728B>: 03@0@=>3> A5:B>@0 Aь>3>4=V 

0:B82=> 4>A;V46CєBьAO 7 @V7=8E ?>3;O4V2 [187, 188, 189]. /: A2V4G0Bь 40=V 

B01;. �.1, A?>G0B:C A?>AB5@V30;>AO 7=865==O >1AO3V2 28@>1=8FB20 20;>2>W 

?@>4C:FVW AV;ьAь:>3> 3>A?>40@AB20 ':@0W=8 (C ?>ABV9=8E FV=0E 2016 @.) 4> 

?52=>W <56V, ?VA;O G>3> B5=45=FVO =01C20;0 72>@>B=>3> E0@0:B5@C V <0;> <VAF5 

?>ABC?>25 7@>AB0==O 4>A;V46C20=>3> ?>:07=8:0, E>G0 9 1C;8 =57=0G=V 

:>;820==O. ' 2021 @. 2?5@H5 240;>AO ?5@528I8B8 @V25=ь 1990 @. 70 20;>2>N 

?@>4C:FVєN 2 FV;><C. /:I> 2 1990 @. 28@>1=8FB2> 20;>2>W ?@>4C:FVW AV;ьAь:>3> 

3>A?>40@AB20 ':@0W=8 (2 ?>ABV9=8E FV=0E 2016 @.) 2 CAVE :0B53>@VOE 3>A?>40@AB2 

AB0=>28;> 282774 <;= 3@=, C B><C G8A;V 2 AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB20E 

3 199161 <;= 3@=, B> C 2021 @. 7=0G5==O Fь>3> ?>:07=8:0 AB0=>28;> 2V4?>2V4=> 

284134 B0 164087 <;= 3@=. "4=0: C 2022 @. 7030;ь=0 25;8G8=0 20;>2>W ?@>4C:FVW 

7<5=H8;0AO 4> 212248 <;= 3@=, C B><C G8A;V 2 AV;ьAь:>3>A?>40@Aь:8E 
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?V4?@8є<AB2 3 4> 118307 <;= 3@=. *5 >7=0G0є ?04V==O ?>@V2=O=> 7 2021 @. =0 

15,3 B0 17,9 % 2V4?>2V4=>.  

#@8G8=8 Fь>3> 7@>7C<V;V. �>=8, :@V< V=H>3>, ?>2’O70=V V7 2B@0B>N 

7=0G=8E ?;>I AV;ьAь:>3>A?>40@Aь:8E 75<5;ь G5@57 WE >:C?0FVN 01> G5@57 

=5<>6;82VABь 25AB8 28@>1=8FB2> C ?@8D@>=B>28E 7>=0E. !0>G=> FV B5=45=FVW 

?>:070=> =0 @8A. 2.5. 

 

 

 

$8A. 2.5. �8=0<V:0 20;>2>W ?@>4C:FVW AV;ьAь:>3> 3>A?>40@AB20 ':@0W=8  

C 199032023 @@. (C ?>ABV9=8E FV=0E 2016 @., <;= 3@=) 
�:9D9?B: [190]. 

 

&0:>6 20@B> 707=0G8B8, I> 70 4>A;V46C20=89 ?5@V>4 7@>A;0 ?8B><0 2030 

3>A?>40@AB2 =0A5;5==O C 28@>1=8FB2V 20;>2>W ?@>4C:FVW AV;ьAь:>3> 

3>A?>40@AB20 ':@0W=8 (2 ?>ABV9=8E FV=0E 2016 @.). "A>1;82> F5 AB>ACєBьAO 

30;C7V B20@8==8FB20. 

y = 273,52x2 - 7584x + 231919 

R² = 0,5409 

y = 308,85x2 - 9703,9x + 155924 

R² = 0,5852 
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�=0;V7CNG8 48=0<V:C 28@>1=8FB20 20;>2>W ?@>4C:FVW @>A;8==8FB20 V 

B20@8==8FB20 2 AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB20E ':@0W=8 (2 ?>ABV9=8E 

FV=0E 2016 @.) C 199332023 @@., 7’OAC20;8, I> 2>=8 <0NBь >4=0:>289 25:B>@ 

A?@O<C20==O, >4=0: B5<?8 7@>AB0==O >1AO3V2 28@>1=8FB20 20;>2>W ?@>4C:FVW 

B20@8==8FB20 (C ?>ABV9=8E FV=0E 2016 @.) 7=0G=> ?>ABC?0NBьAO B5<?0< 

7@>AB0==O >1AO3V2 28@>1=8FB20 20;>2>W ?@>4C:FVW @>A;8==8FB20 (2 ?>ABV9=8E 

FV=0E 2016 @.). "B65, >A=>2=>N 30;C77N, O:0 4><V=CNG5 2?;820є =0 D>@<C20==O 

>1AO3V2 28@>1=8FB20 20;>2>W ?@>4C:FVW AV;ьAь:>3> 3>A?>40@AB20 ':@0W=8 (C 

?>ABV9=8E  FV=0E 2016 @.), =0 Aь>3>4=V є @>A;8==8FB2> (@8A. 2.6).  
 

 

 

$8A. 2.6. �8=0<V:0 20;>2>W ?@>4C:FVW @>A;8==8FB20 V B20@8==8FB20  

2 AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB20E ':@0W=8 C 199032023 @@.  

(C ?>ABV9=8E FV=0E 2016 @., <;= 3@=) 
�:9D9?B: [198].  

y = 175,63x2 - 4756,6x + 92871 

R² = 0,6115 

y = 128,79x2 - 4819,1x + 62455 

R² = 0,5911 
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$>A;8==8FB2> 1C;> V 70;8H0єBьAO >4=VєN 7 =09206;82VH8E 30;C759 

AV;ьAь:>3> 3>A?>40@AB20. *O 30;C7ь <0є 2AV =5>1EV4=V, VAB>@8G=> AD>@<>20=V 

?5@54C<>28 4;O 5D5:B82=>3> DC=:FV>=C20==O B0 @>728B:C. *O 30;C7ь, 

2@0E>2CNG8 WW <0AHB018, 2V4V3@0є =04728G09=> 206;82C @>;ь 7024O:8 

A?5F8DVG=8< 2;0AB82>ABO<, O:V 28@060NBьAO C 28A>:>:>=:C@5=B=>ABV 30;C7V. 

�0 40=8<8 �5@602=>W A;C618 AB0B8AB8:8 ':@0W=8, C 2021 @. ?@>4C:FVO 

@>A;8==8FB20 2 AB@C:BC@V 20;>2>W ?@>4C:FVW (C ?>ABV9=8E FV=0E 2016 @.) C 

AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB20E 709<0;0 76,5 %, I> =0 17,3 % ?5@528I8;> 

2V4?>2V4=89 ?>:07=8: 1990 @. (@8A. 2.7). !091V;ьH>W ?8B><>W 2038 ?@>4C:FVO 

30;C7V =01C;0 C 2001 @. 3 80,6 %. &>4V O: G0AB:0 ?@>4C:FVW B20@8==8FB20 2 

AB@C:BC@V 20;>2>W ?@>4C:FVW (C ?>ABV9=8E FV=0E 2016 @.) C AV;ьAь:>3>A?>40@Aь:8E 

?V4?@8є<AB20E 709<0;0 C 2021 @. ;8H5 23,5 %. ' 2023 @. ?8B><0 2030 30;C7V 

@>A;8==8FB20 265 4>@V2=N20;0 76,6 %, 30;C7V B20@8==8FB20 3 23,3 %.  

 

 

 

$8A. 2.7. �8=0<V:0 AB@C:BC@8 20;>2>W ?@>4C:FVW (%) 2 AV;ьAь:>3>A?>40@Aь:8E 

?V4?@8є<AB20E ':@0W=8 2 199032023 @@. (C ?>@V2=O==8E FV=0E 2016 @., <;= 3@=) 
�:9D9?B: [198].  

y = -0,034x2 + 1,5658x + 59,763 

R² = 0,6568 

y = 0,034x2 - 1,5658x + 40,237 

R² = 0,6568 
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!572060NG8 =0 206;82VABь 30;C7V B20@8==8FB20 2 70157?5G5==V 

?@>4>2>;ьG>W 157?5:8, :V;ь:VABь ?V4?@8є<AB2, I> 709<0NBьAO WW @>728B:><, 

?>ABV9=> 7<5=HCєBьAO. "?@0FN20==O 72VB=8E <0B5@V0;V2 CAVE ?V4?@8є<AB2 

)0@:V2Aь:>W >1;0ABV ?@> @57C;ьB0B8 28@>1=8FB20 V @50;V70FVW <>;>:0 ?>:070;>, 

I> B0:8E ?V4?@8є<AB2 C 2018 @. 28O28;>AO 82 ?@8 WE 7030;ь=V9 :V;ь:>ABV 571 (O:V 

72VBCNBь 70 D>@<>N 50 A.-3.). ' 2023 @. :V;ь:VABь ?V4?@8є<AB2, O:V @50;V7>2C20;8 

?@>4C:FVN B20@8==8FB20, A:>@>B8;0AO 4> 65. �>4=>G0A C 2016 @. WE :V;ь:VABь 

4>@V2=N20;0 100 V7 552, 0 C 2006 @. 2V4?>2V4=V ?>:07=8:8 AB0=>28;8 168 V7 422.  

� ':@0W=V ?@>BO3>< 199032023 @@. 2V41C2AO ACBBє289 ?5@5@>7?>4V; @V;;V 

<V6 ?>AV2=8<8 ?;>I0<8 AV;ьAь:>3>A?>40@Aь:8E :C;ьBC@. !09H284H8<8 

B5<?0<8 2V41C20;>AO 71V;ьH5==O ?>AV2=8E ?;>I ?V4 A>=OH=8:><, 0 A0<5 3 C 

2018 @. FVєN :C;ьBC@>N 1C;> 70AVO=> 5068,7 B8A 30, I> C 1V;ьH =V6 C B@8 @078 

?5@528ICє ?>:07=8: 1990 @. *5 7C<>2;5=> B8<, I> A>=OH=8: :>@8ABCєBьAO 

28A>:8< ?>?8B>< O: =0 2=CB@VH=ь><C, B0: V =0 7>2=VH=ь><C @8=:0E.   

�8@>1=8FB2> FVєW :C;ьBC@8 є 4>A8Bь @5=B015;ь=8< 4;O 

AV;ьAь:>3>A?>40@Aь:8E B>20@>28@>1=8:V2 V =5 ?>B@51Cє 7=0G=8E 4>40B:>28E 

28B@0B. /: =0A;V4>:, 1V;ьHVABь ?V4?@8є<AB2 4;O 71V;ьH5==O >1AO3V2 

28@>1=8FB20 =5 4>B@8<CNBьAO =0C:>2> >1ґ@C=B>20=8E AV2>7<V=, =5 ?>;V?HCNBь 

B5E=>;>3VW 28@>IC20==O A>=OH=8:C, =5 2?@>2046CNBь 5=5@3>>I04=8E 

B5E=>;>3V9, 0 ?5@5206=> 71V;ьHCNBь 9>3> ?>AV2=V ?;>IV. $07>< 7 B8< ACBBє2> 

A:>@>B8;8AO ?;>IV ?V4 FC:@>28<8 1C@O:0<8 B0 ?;>4>2>-O3V4=8<8 

=0A0465==O<8, E>G0 4>=5402=0 ':@0W=0 2E>48;0 4> G8A;0 =091V;ьH8E C A2VBV 

28@>1=8:V2 1C@O:>2>3> FC:@C B0 9>3> 5:A?>@B5@V2.  

�=0G=89 >1AO3 9>3> 28@>1=8FB20 7 2VBG87=O=>W A8@>28=8 4> 1990 @. 
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4><V=CNG8E D0:B>@V2, O:89 287=0G0є G8A5;ь=VABь AV;ьAь:>3> B0 <VAь:>3> 
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�  C& �  C& �  C& �  C& 

�> 40000 0,8 0,8 20,8 20,9 64,2 66,9 14,2 11,4 

40000,1-60000 0,7 3,4 21,5 26,0 70,7 60,3 7,2 10,3 

60000,1-80000 3,1 3,7 32,8 37,5 61,4 50,8 2,8 8,0 

80000,1-100000 6,2 6,9 40,9 41,6 51,5 44,8 1,5 6,6 

10000,1-120000 7,9 11,8 48,4 47,8 40,1 33,5 3,6 6,8 

120000,1-140000 8,3 11,7 56,9 51,8 31,7 29,6 3,2 6,9 

140000,1-160000 10,4 12,4 60,1 60,7 28,2 24,4 1,2 2,5 
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A2>N 0:BC0;ь=VABь =02VBь C F8E C<>20E.  

' B01;. 2.5 =02545=> @57C;ьB0B8 >1@>1:8 7030;ь=>W AC:C?=>ABV 

4><>3>A?>40@AB2, O:V <5H:0;8 2 AV;ьAь:V9 <VAF52>ABV V 1@0;8 CG0ABь C Fь><C 

4>A;V465==V (3095 4><>3>A?>40@AB2). !><5@8 V=48:0B>@V2 =0<8 1C;> =02545=> 

28I5. 'AO AC:C?=VABь 1C;> ?>4V;5=> =0 11 3@C? 7 @V2=5< 4>E>4C 2V4 40 B8A. 3@= 

4> ?>=04 240 B8A. 3@= =0 @V:. "B@8<0=V 40=V 40NBь 4>2>;V GVB:C A8BC0FVN 7 

@V2=5< 72’O7:C 281@0=8E V=48:0B>@V2 1V4=>ABV 9 @V2=5< 4>E>4C 4><>3>A?>40@AB2.  

&45?<JO 2.5 

�?;82 @V2=O 4>E>4V2 4><>3>A?>40@AB2 =0 ?8B><C 203C >:@5<8E 
V=48:0B>@V2 1V4=>ABV C WE 7030;ь=V9 AC:C?=>ABV 2 AV;ьAь:V9 <VAF52>ABV 

#:@0W=8 C 2021 @., % 

$V25=ь 4>E>4C, 3@= 
!><5@ V=48:0B>@0 1V4=>ABV 

1 2 3 4 5 

�> 40000 27,4 54,8 56,3 1,5 57,8 

40000,1-60000 15,1 41,3 46,0 2,6 57,1 

60000,1-80000 10,9 34,4 36,7 3,9 55,9 

80000,1-100000 10,6 28,9 33,2 4,8 52,3 

10000,1-120000 7,8 20,8 24,2 6,2 47,5 

120000,1-140000 7,7 22,7 25,1 9,7 47,0 

140000,1-160000 7,0 15,4 19,4 7,5 41,3 

160000,1-180000 1,2 13,5 14,7 8,8 32,9 

180000,1-200000 7,4 14,0 13,2 7,4 40,4 

20000,1-240000 2,6 9,9 9,9 7,9 31,1 

#>=04 240000 1,6 9,0 6,1 4,5 21,7 

�:9D9?B: [227]. 
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2 =09=5>1EV4=VH8E =54>@>38E ?@>4C:B0E E0@GC20==O» 2 3@C?V 7 @V2=5< 4>E>4C 4> 

40 B8A. 3@= ?>78B82=> 2V4?>2V;8 27,4 %, C 3@C?V 7 @V2=5< 4>E>4C 100,1-120 B8A. 3@= 

3 7,8 %, C 3@C?V 7 @V2=5< 4>E>4C ?>=04 240 B8A. 3@= 3 1,6 %. %B>A>2=> 2V4?>2V4V =0 

?8B0==O 4@C3>3> V=48:0B>@0 «!54>AB0B=ь> :>HBV2 4;O A?>6820==O AB@02 7 <’OA><, 

@81>N G5@57 45=ь» ?>78B82=C 2V4?>2V4ь 4020;8 ?> 281@0=8E 3@C?0E 2V4?>2V4=> 

54,8 %, 20,8 B0 9,0 %. �=48:0B>@ 1V4=>ABV =><5@ 3 AB>AC202AO 2V4?>2V4V =0 ?8B0==O 

«!54>AB0B=ь> :>HBV2 4;O >=>2;5==O 70 ?>B@518 25@E=ь>3> >4O3C B0 27CBBO 4;O 
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E>;>4=>W ?>@8 @>:C 4;O 4>@>A;8E >48= @07 =0 ?’OBь @>:V2». �V4?>2V4=>, ?> 

281@0=8E 3@C?0E ?>78B82=>N 2>=0 1C;0 C 56,3 %, 24,2 B0 6,1 %. 

Є48=8< 28=OB:>< A5@54 F8E V=48:0B>@V2 є 4-9 V=48:0B>@, O:89 AB>AC202AO 

?8B0==O «!54>AB0B=ь> :>HBV2 4;O ?@8410==O 70 ?>B@518 =>2>3> >4O3C B0 27CBBO 

4;O 4VB59». #>78B82=>N 2V4?>2V4ь 1C;0 C 1,5 %, 6,2 B0 4,5 %. *5 є 4>2>;V 

482=8<, 7 >3;O4C =0 ?>?5@54=V 70;56=>ABV. ' Fь><C 28?04:C <8 <>65<> 

?@8?CAB8B8, I> 2V4?>2V4ь @5A?>=45=BV2 ?5@H8E 3@C? 1C;0 =5 7>2AV< ?@02482>N. 

*5 D0:B8G=> ?8B0==O, O:5 AB>AC20;>AO 4VB59. &><C @5A?>=45=B8 ?A8E>;>3VG=> 

=5 3>B>2V 2V4?>2VAB8 ?>78B82=> =0 =ь>3>. �@V< B>3>, C @5A?>=45=BV2 7 

=09<5=H8< @V2=5< 4>E>4C 1C;0 V =09<5=H0 :V;ь:VABь 4VB59. !0@5HBV, AB>A>2=> 

2V4?>2V4V =0 >AB0==V9 5-9 V=48:0B>@ @V2=O 1V4=>ABV «!54>AB0B=ь> :>HBV2 4;O 

7<V=8 <51;V2 C 28?04:C WE 7=>H5==O 01> ?>H:>465==O». �V4?>2V4V @5A?>=45=BV2 

1C;8 ?>78B82=8<8 ?> 3@C?0E C B0:V9 WE :V;ь:>ABV: 57,8 %, 47,5 B0 21,7 %.  

#@>2545=5 4>A;V465==O 40;> 7<>3C 2AB0=>28B8, I> @V25=ь 1V4=>ABV є 

ACBBє2>N ?@>1;5<>N 2I>4> D>@<C20==O O:>ABV ;N4Aь:>3> :0?VB0;C 2 AV;ьAь:V9 

<VAF52>ABV ':@0W=8 C 2021 @. /:I> ;N48 =5 <>6CBь A515 70157?5G8B8 W65N B0 

>4O3><, B> V=HV ?>B@518 1C4CBь I5 <5=H =030;ь=8<8. %;V4 >:@5<> ?V4:@5A;8B8, 

I> ?@>0=0;V7>20=0 A8BC0FVO AB>AC20;0AO 2021 @. �V9Aь:>20 03@5AVO @D ACBBє2> WW 

?>3V@H8;0. �@V< B>3>, =5>1EV4=> <0B8 =0 C207V, I> 7=0G=0 :V;ь:VABь AV;ьAь:>3> 

=0A5;5==O V<V3@C20;0 70 :>@4>= V ?>25@=CB8 9>3> 1C45 I5 A:;04=VH5, =V6 

<VAь:8E <5H:0=FV2. %0<5 B><C >4=8< V7 70240=ь C@O4C C ?5@V>4 ?VA;O2>є==>3> 

2V4=>2;5==O 1C45 =5 BV;ь:8 AB2>@5==O C<>2 4;O ?>25@=5==O =0A5;5==O, 0 9 

D>@<C20==O O:VA=> V=H8E C<>2 68BBO 4;O B>3>, I>1 ;N48 >B@8<0;8 

2?52=5=VABь C <091CB=ь><C B0 2V4GC;8, I> ACA?V;ьAB2> =572>@>B=> 7<V=NєBьAO. 

�;O Fь>3> ?>B@V1=> 1C45 ACBBє2> 7<V=8B8 =8=VH=V V=AB8BCFVW B0 ?@8=F8?8 

270є<>4VW 2;048 V7 ACA?V;ьAB2><. 

&0:>6 1C;> ?@>2545=> >FV=:C 2?;82C @V2=O 4>E>4V2 =0 25;8G8=C 28B@0B 70 

B0:8<8 AB0BBO<8, O: ?@>4C:B8 E0@GC20==O, >A2VB0 9 >E>@>=0 74>@>2’O. �>4=>G0A 

1C;> 287=0G5=> ?8B><C 203C 28B@0B =0 ?@>4C:B8 E0@GC20==O 2 WE 7030;ь=V9 

25;8G8=V. *59 ?>:07=8: є A2>є@V4=8< V=48:0B>@>< O:>ABV 68BBO. �2060єBьAO, I> 



143 

 

:@0W=0 <>65 1CB8 2V4=5A5=0 4> A2>є@V4=>W 5;VB=>W 3@C?8 70 @V2=5< A2>3> 

5:>=><VG=>3> @>728B:C B0 O:VABN 68BBO =0A5;5==O, O:I> ?8B><0 2030 28B@0B =0 

?@>4C:B8 E0@GC20==O 2 =8E =5 ?5@528ICє 20325 % [230, 231]. "B@8<0=V 

@57C;ьB0B8 =02545=> 2 B01;. 2.6. 

&45?<JO 2.6 

�?;82 @V2=O 4>E>4V2 4><>3>A?>40@AB2 =0 25;8G8=C 28B@0B 70 >:@5<8<8 
AB0BBO<8 C 25;8:8E <VAB0E B0 AV;ьAь:V9 <VAF52>ABV #:@0W=8 C 2021 @. 

$V25=ь 4>E>4C, 
3@= 

#@>4C:B8 
E0@GC20==O 

#8B><0 2030 
28B@0B =0 
?@>4C:B8 

E0@GC20==O 4> 
2AVE 28B@0B, % 

"E>@>=0 
74>@>2’O "A2VB0 

�  %& �  %& �  %& �  %& 

�> 40000 22923 19218 70,6 63,0 1650 1674 217 0 
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Box & Whisker Plot
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I> 7<V=0 Fь>3> ?>:07=8:0 <0є GVB:C B5=45=FVN 4> 7<5=H5==O ?@8 7@>AB0==V 
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>?;0B8 ?@0FV. ' 3@C?V 7 25;8G8=>N 28B@0B 4> 50 B8A. 3@=/100 30 7=0G5==O 

:>5DVFVє=B0 A?V22V4=>H5==O &#/�# 4>@V2=N20;> 95,8, C 3@C?V 7 @V2=5< 28B@0B =0 

>?;0BC ?@0FV 200,13300 B8A. 3@=/100 30 3 13,1, C 3@C?V 7 @V2=5< 28B@0B =0 >?;0BC 

?@0FV ?>=04 400 B8A. 3@=/100 30 3 9,3. !0 @8A. 3.5 ?>:070=> FN 70;56=VABь 70 

?5@28==8<8 40=8<8. !0 >A=>2V DC=:FVW @53@5AVW <>6=0 AB25@46C20B8, I> ?> 

AC:C?=>ABV ?V4?@8є<AB2 7@>AB0==O :>5DVFVє=B0 A?V22V4=>H5==O @V2=O B>20@=>W 

?@>4C:FVW B0 70@>1VB=>W ?;0B8 =0 >48=8FN ?@82>48Bь 4> 7<5=H5==O 28B@0B =0 

>?;0BC ?@0FV. !0 =0HC 4C<:C, BV ?V4?@8є<AB20, O:V <0;8 F59 :>5DVFVє=B =0 

7=0G=><C @V2=V, D0:B8G=> 7;>26820NBь A8BC0FVєN 7 ?>3;O4C 5:>=><VW =0 >?;0BV 

?@0FV. �>=8 <0NBь CAV <>6;82>ABV 4;O B>3>, I>1 A?;0GC20B8 1V;ьH5 

?@0FV2=8:0<, >4=0: =5 @>1;OBь Fь>3>. *5 >48= 7 <>6;828E @575@2V2 7@>AB0==O 

V=25AB8FV9 C ;N4Aь:89 :0?VB0; =0 AV;ьAь:8E B5@8B>@VOE. 

 

y= 225,373*exp(-0,0184*x)

-20,0 0,0 16,3 32,8 49,2 69,8 89,5 111,2 140,0 160,0 180,0 200,0 220,0
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$8A. 3.5. �0;56=VABь <V6 25;8G8=>N :>5DVFVє=B0 A?V22V4=>H5==O B>20@=>W 

?@>4C:FVW B0 70@>1VB=>W ?;0B8 V @V2=5< 28B@0B =0 70@>1VB=C ?;0BC =0 100 30 

AV;ьAь:>3>A?>40@Aь:8E C3V4ь ?V4?@8є<AB2 )0@:V2Aь:>W >1;0ABV C 2023 @. 
�:9D9?B: CB5G8B64AB 8<E9DF4AFB@ ;4 84A<@< �9D:46ABW E?G:5< EF4F<EF<>< '>D4WA<.  
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�>:07>< Fь>3> є 0=0;V7 70;56=>ABV <V6 :>5DVFVє=B>< A?V22V4=>H5==O B0 

25;8G8=>N B>20@=>W ?@>4C:FVW =0 100 30 AV;ьAь:>3>A?>40@Aь:8E C3V4ь (@8A. 3.6). 

 >6=0 :>=AB0BC20B8, I> A?>AB5@V30єBьAO ?>78B82=0 70;56=VABь, O:0 A2V4G8Bь, 

I> VA=Cє ?@>1;5<0, ?>2’O70=0 7 B8<, I> ?V4?@8є<AB20, 71V;ьHCNG8 25;8G8=C 

:>5DVFVє=B0 A?V22V4=>H5==O B>20@=>W ?@>4C:FVW B0 70@>1VB=>W ?;0B8, B0:>6 

71V;ьHCNBь V 28@>1=8FB2> B>20@=>W ?@>4C:FVW =0 >48=8FN 75<5;ь=>W ?;>IV. 

#@8 Fь><C, O: 284=> 7 40=8E 3@0DV:0 =0 @8A. 3.6, VA=CNBь ?V4?@8є<AB20, C O:8E 

7=0G5==O Fь>3> :>5DVFVє=B0 є =57=0G=8<8 ?@8 28A>:><C @V2=V 28B@0B =0 

70@>1VB=C ?;0BC. *V ?V4?@8є<AB20, 2V4?>2V4=>, 28?;0GCNBь 45I> 1V;ьHC G0AB8=C 

A2>WE 4>E>4V2 C 283;O4V 70@>1VB=>W ?;0B8. 

 

y = 2459,6653+17,4942*x
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$8A. 3.6. �0;56=VABь <V6 25;8G8=>N :>5DVFVє=B0 A?V22V4=>H5==O B>20@=>W 

?@>4C:FVW B0 70@>1VB=>W ?;0B8 V 25;8G8=>N B>20@=>W ?@>4C:FVW =0 100 30 

AV;ьAь:>3>A?>40@Aь:8E C3V4ь ?V4?@8є<AB2 )0@:V2Aь:>W >1;0ABV C 2023 @. 
�:9D9?B: CB5G8B64AB 8<E9DF4AFB@ ;4 84A<@< �9D:46ABW E?G:5< EF4F<EF<>< '>D4WA<.  

 

�;O B>3>, I>1 7@>7C<VB8 O:V F5 ?V4?@8є<AB20, 1C;> ?>1C4>20=> 70;56=VABь 

<V6 ?8B><>N 203>N ?@>4C:FVW B20@8==8FB20 B0 7=0G5==O< :>5DVFVє=B0 

A?V22V4=>H5==O B>20@=>W ?@>4C:FVW V 70@>1VB=>W ?;0B8 (@8A. 3.7). ' Fь><C 



172 

 

28?04:C GVB:> ?@>AB56CєBьAO 70;56=VABь, O:0 ?>2’O70=0 7 B8<, I> 7@>AB0==O 

?8B><>W 2038 B20@8==8FB20 C AB@C:BC@V B>20@=>W ?@>4C:FVW ?@82>48Bь 4> 

7<5=H5==O :>5DVFVє=B0 A?V22V4=>H5==O &#/�#. &0:8< G8=><, 30;C7ь 

B20@8==8FB20 =5 BV;ь:8 70157?5GCє 2V4=>A=C AB01V;ь=VABь @V2=O 709=OB>ABV =0 

A5;V, 0;5 9 40є 7<>3C ?V428I8B8 2V4=>A=89 @V25=ь >?;0B8 ?@0FV. 

 

y = 22,2429-0,2585*x
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$8A. 3.7. �0;56=VABь <V6 25;8G8=>N :>5DVFVє=B0 A?V22V4=>H5==O B>20@=>W 

?@>4C:FVW/70@>1VB=>W ?;0B8 B0 ?8B><>N 203>N 30;C7V B20@8==8FB20 C AB@C:BC@V 

B>20@=>W ?@>4C:FVW ?V4?@8є<AB2 )0@:V2Aь:>W >1;0ABV C 2023 @. 
�:9D9?B: CB5G8B64AB 8<E9DF4AFB@ ;4 84A<@< �9D:46ABW E?G:5< EF4F<EF<>< '>D4WA<.  

 

"B65, @>728B>: B20@8==8Fь:>W 30;C7V ?>28=5= AB0B8 >4=8< 7V AB@0B53VG=8E 

=0?@O<V2 715@565==O ;N4Aь:>3> :0?VB0;C =0 AV;ьAь:8E B5@8B>@VOE. "4=0: 

Aь>3>4=V @>728B>: B20@8==8FB20 ?>B@51Cє 7=0G=8E :0?VB0;ь=8E 2:;045=ь B0 

=0O2=>ABV @8=:V2 71CBC. %B>A>2=> ?5@H>W ?>78FVW 70C2068<>, I> WW ?@0:B8G=0 

@50;V70FVO <>65 1CB8 ?>2’O70=0, ?>-?5@H5, 7 ?@>3@0<0<8 45@602=>W ?V4B@8<:8 

30;C7V, ?>-4@C35, 7 DV=0=A>2>N AB01V;V70FVєN =0 <0:@>5:>=><VG=><C @V2=V. *5 
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4>72>;8Bь 7<5=H8B8 2V4A>B:8 70 :@548B0<8 9 70;CG0B8 WE 4;O V=25AB8FV9=8E 

?@>є:BV2, C B><C G8A;V 9 C AV;ьAь:><C 3>A?>40@AB2V. %B>A>2=> @>728B:C @8=:V2 

71CBC A;V4 707=0G8B8, I> 2 Fь><C 28?04:C @>72’O70==O ?@>1;5<8 ;568Bь C 

?;>I8=V 7030;ь=>3> 5:>=><VG=>3> @>728B:C =0H>W 45@6028. �8H5 7@>AB0==O 

@50;ь=8E 4>E>4V2 =0A5;5==O <>65 40B8 @8=>: 71CBC 4;O 30;C7V B20@8==8FB20. � 

':@0W=V C 2020 @. =0 >4=>3> <5H:0=FO 1C;> A?>68B> 53,8 :3 <’OA0, 201,9 :3 

<>;>:0, 278 OєFь [258]. �;O ?>@V2=O==O: C %,� C 2021 @. <’OA0 =0 >4=>3> 

<5H:0=FO A?>6820;>Aь 101 :3, 2 �7@0W;V 3 91 :3, 2 �2AB@0;VW 3 89 :3. �0 

A?>6820==O< <>;>:0 ':@0W=0 є >4=VєN 7 ;V45@V2, E>G0 ACBBє2> (C 334 @078) 

?>ABC?0єBьAO @>728=CB8< :@0W=0< 70 @V2=5< A?>6820==O A8@V2 [259]. �@V< B>3>, 

2 ':@0W=V ?8B><0 2030 5:A?>@BC ?@>4C:FVW B20@8==8FB20 C 2024 @. 4>@V2=N20;0 

;8H5 3,9 %, B>4V O: ?@>4C:FVW @>A;8==8FB20 3 32,5 %. %;V4 B0:>6 70C2068B8, I> 

7030;ь=89 5:A?>@B 03@0@=>W B0 E0@G>2>W ?@>4C:FVW 2 ':@0W=V C 2023 @. AB0=>282 

22,0 <;@4 4>;., I> <0965 4>@V2=Nє 5:A?>@BC B0:>W :@0W=8, O: !>20 �5;0=4VO. 

"4=0: 9>3> AB@C:BC@0 1C;0 ?@8=F8?>2> V=H>N. �;O B>3>, I>1 70?@>2048B8 

5:A?>@B <>;>G=>W ?@>4C:FVW, B@510 225AB8 6>@AB:V AB0=40@B8 O:>ABV V A8AB5<C WW 

:>=B@>;N. "A:V;ь:8 2 ':@0W=V ?5@5206=0 :V;ь:VABь <>;>:0 (66 % C 2022 @.) 

28@>1;OєBьAO 2 >A>18AB8E 3>A?>40@AB20E =0A5;5==O, @>72’O70B8 FN ?@>1;5<C 

1C45 4C65 =5?@>AB>.  

!0<8 B0:>6 74V9A=5=> @53@5AV9=89 0=0;V7 70;56=>ABV @V2=O 28B@0B =0 

>?;0BC ?@0FV 2V4 >:@5<8E D0:B>@V2. ' @57C;ьB0BV Fь>3> 0=0;V7C 1C;> >B@8<0=> 

B0:5 @V2=O==O:  

C = 273,8 + 82,6E1 + 0,0175E2 + 0,0544E3 + 0,0657E4+ 0,0448E5 - 14,604E6,    (3.1) 

45: 

C 3 70@>1VB=0 ?;0B =0 1 30 AV;ьAь:>3>A?>40@Aь:8E  C3V4ь, 3@=; 

E1 3 ?8B><0 2030 30;C7V B20@8==8FB20 C AB@C:BC@V B>20@=>W ?@>4C:FVW, %;  

E2 3 ?>AV2=0 ?;>I0 75@=>28E B0 75@=>1>1>28E :C;ьBC@, 30; 

E3 3 ?>AV2=0 ?;>I0 :>@<>28E :C;ьBC@, 30; 

E4 3 ?@81CB>: =0 100 30 AV;ьAь:>3>A?>40@Aь:8E  C3V4ь, B8A. 3@=; 

E5 3 B>20@=0 ?@>4C:FVO =0 100 30 AV;ьAь:>3>A?>40@Aь:8E  C3V4ь, B8A. 3@=; 
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E6 3 :>5DVFVє=B A?V22V4=>H5==O B>20@=0 ?@>4C:FVO/70@>1VB=0 ?;0B0. 

 

' @57C;ьB0BV 0=0;V7C Fь>3> @V2=O==O @53@5AVW <8 <>65<> AB25@46C20B8, 

I> ?@8 =57<V==>ABV V=H8E D0:B>@V2 71V;ьH5==O ?8B><>W 2038 30;C7V 

B20@8==8FB20 C AB@C:BC@V B>20@=>W ?@>4C:FVW =0 1 % ?@82>48Bь 4> 7@>AB0==O 

@V2=O 28B@0B =0 >?;0BC ?@0FV =0 82,6 B8A. 3@=/100 30, 7@>AB0==O ?>AV2=>W ?;>IV 

75@=>28E B0 75@=>1>1>28E :C;ьBC@ =0 1 30 ?@8 =57<V==>ABV V=H8E D0:B>@V2 

71V;ьHCє @V25=ь 28B@0B =0 >?;0BC ?@0FV =0 0,0175 B8A. 3@=/100 30, 7@>AB0==O 

?>AV2=>W ?;>IV :>@<>28E :C;ьBC@ =0 1 30 71V;ьHCє @V25=ь 28B@0B =0 >?;0BC 

?@0FV =0 0,0544 B8A. 3@=/100 30, 7@>AB0==O ?@81CB:C =0 1 B8A. 3@=/100 30 

?@82>48Bь 4> 71V;ьH5==O 28B@0B =0 >?;0BC ?@0FV =0 0,0657 B8A. 3@=/100 30, 

71V;ьH5==O 25;8G8=8 B>20@=>W ?@>4C:FVW =0 1 B8A. 3@=/100 30 71V;ьHCє @V25=ь 

28B@0B =0 >?;0BC ?@0FV =0 0,0448 B8A. 3@=/100 30, 71V;ьH5==O 25;8G8=8 

:>5DVFVє=B0 A?V22V4=>H5==O B>20@=0 ?@>4C:FVO/70@>1VB=0 ?;0B0 =0 1 7<5=HCє 

@V25=ь 28B@0B =0 >?;0BC ?@0FV =0 14,604 B8A. 3@=/100 30. 

�030;ь=89 :>5DVFVє=B @53@5AVW 70 FVєN <>45;;N (R) 0,883, B>1B> @V25=ь 

72’O7:C 1C2 A8;ь=8<. �>5DVFVє=B 45B5@<V=0FVW ?@8 Fь><C AB0=>282 0,780, I> 

>7=0G0є, I> 2:;NG5=V 2 <>45;ь D0:B>@8 ?>OA=NNBь 78,0 % 20@V0FVW 25;8G8=8 

28B@0B =0 70@>1VB=C ?;0BC. (0:B8G=89 :@8B5@V9 (VH5@0 (F) 4>@V2=N202 20,1, I> 

7=0G=> 1V;ьH5, =V6 9>3> B01;8G=5 7=0G5==O (6,34), B>1B> <8 <>65<> 

AB25@46C20B8, I> @57C;ьB0B8 FVєW <>45;V є =04V9=8<8. 

&0:8< G8=><, =0<8 1C;> 2AB0=>2;5=>, I> D>@<C20==O @V2=O 28B@0B =0 

70@>1VB=C ?;0BC 2 AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB20E 2V41C20єBьAO ?V4 4VєN 

@O4C D0:B>@V2. #>-?5@H5, ?>78B82=89 2?;82 =0 71V;ьH5==O @V2=O 28B@0B =0 

70@>1VB=C ?;0BC 7 @>7@0EC=:C =0 1 30 ?>AV2=>W ?;>IV <0є 30;C7ь B20@8==8FB20. 

#>-4@C35, ?>78B82=>N є 70;56=VABь <V6 25;8G8=>N B>20@=>W ?@>4C:FVW B0 

?@81CB:C =0 >48=8FN 75<5;ь=>W ?;>IV V @V2=5< 28B@0B =0 70@>1VB=C ?;0BC. 

"4=0: FO 70;56=VABь <0є =5GVB:89 E0@0:B5@, >A>1;82> 70 25;8G8=>N, E>G0 

?@>A;V4:>2CєBьAO ?>ABV9=>. #>-B@5Bє, A?V22V4=>H5==O ?>:07=8:V2 B>20@=0 

?@>4C:FVO370@>1VB=0 ?;0B0 <0;> 5:A?>=5=FV0;ь=89 E0@0:B5@ V A2V4G8;> ?@> B5, 
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I> >:@5<V ?V4?@8є<AB20 7 28A>:8< 9>3> @V2=5< <0NBь =87ь:89 @V25=ь 28B@0B =0 

>48=8FN 75<5;ь=>W  ?;>IV. &0:8< G8=><, 2>=8 D0:B8G=> 5:>=><;OBь =0 

28?;0B0E A2>W< ?@0FV2=8:0<, <0NG8 ?@8 Fь><C 2AV <>6;82V @5AC@A8 4;O 

=0@>IC20==O 25;8G8=8 70@>1VB=>W  ?;0B8.  

!0 >A=>2V >B@8<0=8E @57C;ьB0BV2 22060є<> 70 <>6;825 70?@>?>=C20B8 

B0:C A8AB5<C 70E>4V2, A?@O<>20=8E =0 AB2>@5==O 5:>=><VG=>3> <5E0=V7<C 

7@>AB0==O O: @V2=O 28B@0B, B0: V 70@>1VB=>W ?;0B8 ?@0FV2=8:V2 

AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB2 (@8A. 3.8).  

 

(>@<C20==O >?B8<0;ь=8E @>7<V@V2 B0 
AB@C:BC@8 ?V4?@8є<AB2 =0 70A040E AB0;>3> 

@>728B:C

#>40B:>289 
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�5@602=0 
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(>@<C20==O 
A>FV0;ь=8E 
V=AB8BCBV2

 

 

$8A. 3.8. %B@0B53VG=V =0?@O<8 D>@<C20==O 5:>=><VG=>3> <5E0=V7<C 7@>AB0==O 

70@>1VB=>W ?;0B8 2 AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB20E 
�:9D9?B: DB;DB5?9AB 8<E9DF4AFB@. 

 

!0 =0HC 4C<:C, 7=0G=0 @>;ь C Fь><C <5E0=V7<V ?>28==0 =0;560B8 45@602V 

G5@57 D>@<C20==O 2V4?>2V4=>W 45@602=>W ?>;VB8:8. #@>?>=Cє<> D>@<C20==O 

=>2>W ?>40B:>2>W ?>;VB8:8, A?@O<>20=>W =0 AB8<C;N20==O AB0;>3> @>728B:C 

AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB2. ' Fь><C 28?04:C <8 <0є<> =0 C207V 

48D5@5=FV0FVN ?>40B:>28E =020=B065=ь =0 ?V4?@8є<AB20 70;56=> 2V4 AB@C:BC@8 

28@>1=8FB20 B0 @V2=O >?;0B8 ?@0FV. *O 48D5@5=FV0FVO ?>28==0 1CB8 A?@O<>20=0 

2 ?5@HC G5@3C =0 7<5=H5==O 75<5;ь=>3> ?>40B:C 4;O ?V4?@8є<AB2 7 1V;ьH 
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A:;04=>N AB@C:BC@>N 28@>1=8FB20 B0 =0O2=VABN 30;C7V B20@8==8FB20. �@V< 

B>3>, 4;O ?V4?@8є<AB2 7 28A>:8< @V2=5< 70@>1VB=>W ?;0B8 =5>1EV4=> 7<5=H8B8 

25;8G8=C є48=>3> A>FV0;ь=>3> 2=5A:C. 

�5@602=0 ?V4B@8<:0 <0є A?@O<>2C20B8AO =0 @>728B>: 30;C7V B20@8==8FB20 

B0 ?5@5@>1=8E 28@>1=8FB2. *5 <>6;82> 1C45 @50;V7C20B8 H;OE>< @>7@>1:8 

2V4?>2V4=8E 45@602=8E ?@>3@0<. !0?@8:;04, 7024O:8 =040==N ?V;ь3>28E 

:@548BV2 01> G0AB:>2V9 :><?5=A0FVW 28B@0B =0 70:C?V2;N ?;5<V==>3> AB040 G8 

9>3> @>7H8@5==O.  

$>728B>: A>FV0;ь=8E V=AB8BCBV2 ?>28=5= 1CB8 A?@O<>20=89 =0 

D>@<C20==O =570;56=8E 2V4 45@6028 A>FV0;ь=8E >1’є4=0=ь, O:V 1C4CBь 

70E8I0B8 ?@020 ?@0FV2=8:V2 03@0@=>3> 1V7=5AC B0 @>728B>: AV;ьAь:8E B5@8B>@V9. 

'AV FV 70E>48 <0NBь ?>78B82=> 2?;8=CB8 V =0 7@>AB0==O @V2=O 70@>1VB=>W ?;0B8 7 

@>7@0EC=:C =0 >48=8FN 75<5;ь=>W ?;>IV, V =0 7@>AB0==O WW A5@54=ь>W 25;8G8=8. 

*5, C A2>N G5@3C, AB2>@8Bь C<>28 4;O @>728B:C ;N4Aь:>3> :0?VB0;C 2 

AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB20E.  

!0 =0ABC?=><C 5B0?V 4>A;V465==O 1C;> 28@VH5=> 74V9A=8B8 0=0;V7 

270є<>72’O7:C <V6 @V2=5< 28B@0B ?V4?@8є<AB20 =0 >?;0BC ?@0FV B0 5D5:B82=VABN 

28@>1=8FB20 =0 ?@8:;04V >:@5<8E :C;ьBC@. �;O )0@:V2Aь:>W >1;0ABV 1C;> 

281@0=> ?H5=8FN B0 :C:C@C47C 3 O: =091V;ьH 206;82V 4;O AV;ьAь:>3> 

3>A?>40@AB20 :C;ьBC@8. ' B01;. 3.2 =02545=> 40=V 70;56=>ABV @V2=O 28B@0B =0 

>?;0BC ?@0FV B0 >:@5<8E ?>:07=8:V2 5D5:B82=>ABV 28@>1=8FB20 ?H5=8FV 

AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB2 )0@:V2Aь:>W >1;0ABV C 2023 @. 

�>A;V46C20=0 AC:C?=VABь =0;VGC20;0 185 ?V4?@8є<AB2. �C;> 28@VH5=> 

74V9A=8B8 WW 3@C?C20==O 70 ?>:07=8:>< 25;8G8=8 28B@0B =0 >?;0BC ?@0FV =0 1 30 

?>AV2=>W ?;>IV. /: 70;56=V ?>:07=8:8 1C;> 281@0=> B0:V:  

3 ?8B><0 2030 28B@0B =0 >?;0BC ?@0FV C AB@C:BC@V 28B@0B, %; 

3 70@>1VB=0 ?;0B0 =0 1 F ?H5=8FV, 3@=; 

3 C@>609=VABь, F/30; 

3 4>EV4 =0 1 30, B8A. 3@=; 

3 ?@81CB>: =0 1 30, B8A. 3@=; 
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3 @5=B015;ь=VABь, %.  

&45?<JO 3.2 

�2’O7>: @V2=O 28B@0B =0 >?;0BC ?@0FV ?@8 28@>1=8FB2V ?H5=8FV 7 
>:@5<8<8 ?>:07=8:0<8 5D5:B82=>ABV 28@>1=8FB20 AV;ьAь:>3>A?>40@Aь:8E 

?V4?@8є<AB2 %0@:V2Aь:V >1;0ABV C 2023 @. 

#>:07=8:8 
�8B@0B8 =0 >?;0BC ?@0FV =0 1 30 ?>AV2=>W ?;>IV, 3@= 

4> 500 500,1-1500 1500,1-2500 ?>=04 2500 C 
A5@54=ь><C 

�V;ь:VABь ?V4?@8є<AB2 26 88 38 33 185 

�0@>1VB=0 ?;0B0 =0 
1 30, 3@= 

322 919 1949 3368 1335 

#8B><0 2030 28B@0B =0 
>?;0BC ?@0FV C 
AB@C:BC@V 28B@0B, % 

2,0 4,1 8,6 10,7 6,0 

�0@>1VB=0 ?;0B0 =0 1 F 
?@>4C:FVW, 3@= 

7,9 21,2 40,2 65,8 29,8 

'@>609=VABь, F/30 40,6 43,3 48,5 51,2 44,8 

�>EV4 =0 1 30, B8A. 3@= 20,1 20,8 25,0 27,2 22,3 

#@81CB>: =0 1 30, 3@= 4,8 6,7 8,9 4,3 6,4 

$5=B015;ь=VABь, % 24,2 28,1 35,2 13,7 26,2 

�:9D9?B: 6?4EAV DB;D4IGA>< 8<E9DF4AF4 ;4 84A<@< �9D:46ABW E?G:5< EF4F<EF<>< 

'>D4WA<. 

 

!0 ?V4AB02V >B@8<0=8E @57C;ьB0BV2 <>6=0 AB25@46C20B8, I> @V25=ь 28B@0B 

=0 >?;0BC ?@0FV A;01> ?>2’O70=89 7 @V2=5< 5D5:B82=>ABV 28@>1=8FB20 7 ?>3;O4C 

9>3> ?@81CB:>2>ABV 9 @5=B015;ь=>ABV. #V4B25@465==O< Fь>3> є 7=0G5==O 

?>:07=8:0 ?@81CB:C B0 @5=B015;ь=>ABV ?> >1@0=8E 3@C?0E. "4=0: 420 V=H8E 

?>:07=8:8 5D5:B82=>ABV, 0 A0<5 3 C@>609=VABь B0 25;8G8=0 4>E>4C =0 1 30 

?>AV2=>W ?;>IV, 70 >B@8<0=8<8 40=8<8 <0NBь 2V4=>A=89 72’O7>: 7 ?>:07=8:0<8 

28B@0B =0 >?;0BC ?@0FV. &0:, C ?V4?@8є<AB2 7 @V2=5< 28B@0B =0 >?;0BC ?@0FV 4> 

500 3@=/30 A5@54=O 2@>609=VABь AB0=>28;0 40,6 F/30, 7 @V2=5< 28B@0B =0 >?;0BC 

?@0FV 1500,132000 3@=/30 3 48,5 F/30, 0 7 @V2=5< 28B@0B =0 >?;0BC ?@0FV ?>=04 

2500 3@=/30 3 51,2 F/30 (@8A 3.9). $V2=O==O @53@5AVW 70;56=>ABV <V6 C@>609=VABN 

B0 @V2=5< 28B@0B =0 >?;0BC ?@0FV =0 1 30 ?>AV2=>W ?;>IV 40є 7<>3C AB25@46C20B8, 

I> 2 A5@54=ь><C ?> AC:C?=>ABV ?V4?@8є<AB2 7@>AB0==O @V2=O C@>609=>ABV =0 

1 F/30 ?@82>48;> 4> 71V;ьH5==O @V2=O 28B@0B =0 >?;0BC ?@0FV =0 8,7 3@=. 
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G = 1169,3868-3,0989*x
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$8A. 3.9. �0;56=VABь <V6 C@>609=VABN ?H5=8FV B0 @V2=5< 28B@0B =0 >?;0BC  

?@0FV AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB2 )0@:V2Aь:>W >1;0ABV C 2023 @. 
�:9D9?B: CB5G8B64AB 8<E9F4AFB@ ;4 84A<@< �9D:46ABW E?G:5< EF4F<EF<>< '>D4WA<. 
 

Extraction: Principal components

�L9A<Jя ;4DB5VFA4 C?4F4 A4 1 J CDB8G>JVW, 7DA 2023

�L9A<Jя ;4DB5VFA4 C?4F4 A4 1 74, 7DA 2023

�L9A<Jя GDB:4=AVEFь, J/74 2023
�L9A<Jя 8BIV8 A4 1 74, 7DA 2023

�M9A<Jя CD<5GFB> A4 1 74 7DA 2023

 9AF459?ьAVEFь, % 2023

-0,8 -0,6 -0,4 -0,2 0,0 0,2 0,4 0,6 0,8 1,0
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$8A. 3.10.  0B@8FO @57C;ьB0BV2 70;56=>ABV >:@5<8E ?>:07=8:V2 ?@8 28@>1=8FB2V 

?H5=8FV 2 AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB20E  )0@:V2Aь:>W >1;0ABV C 2023 @. 
�:9D9?B: CB5G8B64AB 8<E9DF4AFB@ ;4 84A<@< �9D:46ABW E?G:5< EF4F<EF<>< '>D4WA<.  
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*59 ?>:07=8: =5 є ACBBє28<, E>G0 4>2>;V GVB:> A2V4G8Bь ?@> 7030;ь=C 

B5=45=FVN. 

�;O ?5@52V@:8 >B@8<0=8E @57C;ьB0BV2 1C;> 28@VH5=> ?@>25AB8 B0:>6 

D0:B>@=89 0=0;V7 (@8A. 3.10). �0 >B@8<0=8<8 40=8<8 <>65<> AB25@46C20B8, I> 

A8;ь=>3> 270є<>72’O7:C <V6 @V2=5< 28B@0B =0 >?;0BC ?@0FV B0 ?>:07=8:0<8 

5D5:B82=>ABV 2AB0=>2;5=> =5 1C;>. *5 AB028Bь ?8B0==O ?@> 2V4ACB=VABь 4Vє2>3> 

<5E0=V7<C <>B820FVW ?5@A>=0;C ?@8 28@>1=8FB2V ?H5=8FV. 

&45?<JO 3.3 

�2’O7>: @V2=O 28B@0B =0 >?;0BC ?@0FV ?@8 28@>1=8FB2V :C:C@C478  
=0 75@=> 7 >:@5<8<8 ?>:07=8:0<8 5D5:B82=>ABV 28@>1=8FB20 
AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB2 %0@:V2Aь:V >1;0ABV C 2023 @. 

#>:07=8:8 
�8B@0B8 =0 >?;0BC ?@0FV =0 100 AV;ьAь:>3>A?>40@Aь:8E C3V4ь, 3@= 

4> 700 700,1-1500 1500,1-3500 ?>=04 3500 C 
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�V;ь:VABь ?V4?@8є<AB2 29 48 47 28 152 

�0@>1VB=0 ?;0B0 =0 
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440,6 1039,1 2229,6 6318,3 2109,2 

#8B><0 2030 28B@0B =0 
>?;0BC ?@0FV C 
AB@C:BC@V 28B@0B, % 

1,57 3,64 6,28 9,58 5,80 

�0@>1VB=0 ?;0B0 =0 1 F 
?@>4C:FVW, 3@= 

5,4 13,5 24,9 79,1 25,5 

'@>609=VABь, F/30 81,0 77,0 89,6 79,9 82,8 

�>EV4 =0 1 30, B8A. 3@= 36,4 33,7 44,9 43,1 40,2 

#@81CB>: =0 1 30 3@= 6,6 8,5 7,4 25,1 10,1 

$5=B015;ь=VABь, % 24,9 34,1 22,2 44,8 30,8 

�:9D9?B: 6?4EAV DB;D4IGA>< 8<E9DF4AF4 ;4 84A<@< �9D:46ABW E?G:5< EF4F<EF<>< 

'>D4WA<. 

 

&0:>6 74V9A=5=> 0=0;V7 70;56=>ABV <V6 @V2=5< 28B@0B =0 >?;0BC ?@0FV B0 

5D5:B82=VABN 28@>1=8FB20 :C:C@C478 =0 75@=> (B01;. 3.3). ' Fь><C 28?04:C 

4>A;V46C20=0 AC:C?=VABь =0;VGC20;0 152 ?V4?@8є<AB20. #@8 0=0;V7V >:@5<8E 

40=8E A;V4 707=0G8B8 A;01:89 @V25=ь 72’O7:C @V2=O 28B@0B =0 >?;0BC ?@0FV 7 

5D5:B82=VABN 28@>1=8FB20 :C:C@C478 =0 75@=>. ' ?5@HC G5@3C F5 AB>ACєBьAO 
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28@>1=8FB2V ?H5=8FV. �>4=>G0A ?@8 28@>1=8FB2V :C:C@C478 =0 75@=> B0:>3> 

72’O7:C =5 2V4<VG0;>AO. ' 3@C?V 7 @V2=5< 28B@0B =0 >?;0BC ?@0FV 4> 700 3@=/30 
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C@>609=VABь 4>@V2=N20;0 79,9 F/30. 

#>1C4>20=0 70;56=VABь 70 ?5@28==8<8 40=8<8 45<>=AB@Cє 72>@>B=89 

72’O7>: <V6 @V2=5< C@>609=>ABV B0 @V2=5< 28B@0B =0 1 30 ?>AV2=>W ?;>IV 

(@8A. 3.11). "B@8<0=5 @V2=O==O @53@5AVW 4>72>;Oє 7@>18B8 28A=>2>:, I> 

7@>AB0==O 2@>609=>ABV =0 1 F/30 ?@82>48Bь C A5@54=ь><C 4> 71V;ьH5==O @V2=O 

28B@0B =0 >?;0BC ?@0FV =0 10,4 3@=/30. 
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28B@0B =0 >?;0BC ?@0FV AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB2 

 )0@:V2Aь:>W >1;0ABV C 2023 @. 
�:9D9?B: CB5G8B64AB 8<E9DF4AFB@ ;4 84A<@< �9D:46ABW E?G:5< EF4F<EF<>< 

'>D4WA<. 
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%;V4 707=0G8B8, I> 420 V=H8E ?>:07=8:8 5D5:B82=>ABV, 0 A0<5 3 25;8G8=0 

?@81CB:C B0 @5=B015;ь=VABь 28@>1=8FB20 :C:C@C478 =0 75@=> B0:>6 A;01> 

?>2’O70=V 7 @V2=5< 28B@0B =0 >?;0BC ?@0FV. *59 28A=>2>: ?V4B25@46CєBьAO 

40=8<8 @53@5AV9=>3> 0=0;V7C 270є<>72’O7:C <V6 @V2=5< ?@81CB:C B0 25;8G8=>N 

28B@0B =0 >?;0BC ?@0FV (@8A. 3.12). &0:, 7@>AB0==O ?@81CB:C =0 1000 3@=/30 

?@82>48Bь C A5@54=ь><C 4> 7@>AB0==O @V2=O 28B@0B =0 >?;0BC ?@0FV ;8H5 =0 18,9 

3@=/30. *5 4>2>;V A;01:0 270є<>70;56=VABь <V6 4>A;V46C20=8<8 ?>:07=8:0<8. 

 

G = 2025,1601+18,8664*x
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$8A. 3.12. �0;56=VABь <V6 25;8G8=>N ?@81CB:C :C:C@C478 =0 75@=> B0 @V2=5< 

28B@0B =0 >?;0BC ?@0FV AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB2  

)0@:V2Aь:>W >1;0ABV C 2023 @. 
�:9D9?B: CB5G8B64AB 8<E9DF4AFB@ ;4 84A<@< �9D:46ABW E?G:5< EF4F<EF<>< 

'>D4WA<.  

 

&0:>6 270є<>72’O7>: ?>:07=8:V2 1C;> ?5@52V@5=> G5@57 28:>@8AB0==O 

<5B>4C D0:B>@=>3> 0=0;V7C (@8A. 3.13). *59 0=0;V7 40є 7<>3C >FV=8B8 70;56=VABь 

281@0=8E ?>:07=8:V2 2V4 42>E C<>2=8E D0:B>@V2.  

 



182 

 

Extraction: Principal components

КG>GDG8;4 ;4DB5VFA4 C?4F4 A4 1 74, 7DA2023

КG>GDG8;4 C<FB@4 6474 6<FD4F A4 BC?4FG CD4JV, % 2023

КG>GDG8;4 ;4DB5VFA4 C?4F4 A4 1 J, 7DA 2023

КG>GDG8;4 GDB:4=AVEFь, J/74 2023

КG>GDG8;4 8BIV8 A4 1 74, 7DA 2023

КG>GDG8;4 CD<5GFB> A4 1 74 7DA 2023

КG>GDG8;4 D9AF459?ьAVEFь, % 2023

-0,2 0,0 0,2 0,4 0,6 0,8 1,0 1,2
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$8A. 3.13.  0B@8FO @57C;ьB0BV2 70;56=>ABV >:@5<8E ?>:07=8:V2  

?@8 28@>1=8FB2V :C:C@C478 2 AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB2 

 )0@:V2Aь:>W >1;0ABV C 2023 @. 
�:9D9?B: CB5G8B64AB 8<E9DF4AFB@ ;4 84A<@< �9D:46ABW E?G:5< EF4F<EF<>< 

'>D4WA<.  

 

/:I> FV ?>:07=8:8 <0NBь BVA=C 70;56=VABь 2V4 >4=>3> 7 D0:B>@V2, B> 

<>6=0 7@>18B8 28A=>2>:, I> 2>=8 B0:>6 <0NBь BVA=C 70;56=VABь V <V6 A>1>N. 

�0 40=8<8 >B@8<0=>W <0B@8FV D0:B>@=>3> 0=0;V7C <>6=0 287=0G8B8, I> @V25=ь 

70@>1VB=>W ?;0B8 O: =0 1 30 ?>AV2=>W ?;>IV, B0: V =0 1 F ?@>4C:FVW ?>2’O70=V 7 

B0:8< ?>:07=8:><, O: ?8B><0 2030 28B@0B =0 >?;0BC ?@0FV C AB@C:BC@V 28B@0B. 

�>4=>G0A ?>:07=8:8, O:V E0@0:B5@87CNBь 5D5:B82=VABь 28@>1=8FB20, >?8=8;8Aь 

2 V=H><C :CBV =0H>W <0B@8FV. *5 є A2V4G5==O  2V4ACB=>ABV AB01V;ь=>3> B0 4Vє2>3> 

<5E0=V7<C <>B820FVW ?5@A>=0;C ?@8 28@>1=8FB2V :C:C@C478 =0 75@=>. &0:0 

A8BC0FVO D0:B8G=> ?>2B>@Nє @57C;ьB0B8 =02545=>3> 28I5 0=0;V7C ?> ?H5=8FV.  
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3.2.  5B>48G=5 70157?5G5==O ?V428I5==O <>B820FVW ?5@A>=0;C 

AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB2 

 

 

#@>1;5<8 <>B820FVW ?5@A>=0;C є 0:BC0;ь=8<8 4;O 1C4ь-O:>3> 

?V4?@8є<AB20. �V4 =0O2=>3> =0 ?V4?@8є<AB2V <>B820FV9=>3> <5E0=V7<C 70;568Bь 

B5, O:>N <V@>N ?@0FV2=8:8 1C4CBь @50;V7>2C20B8 A2>W 7=0==O B0 2<V==O =0 1;03> 

@>728B:C 1V7=5AC, 0 B0:>6 ?A8E>;>3VG=89 :;V<0B CA5@548=V >@30=V70FVW, 740B=VABь 

D>@<C20B8 O:VA=89 :04@>289 A:;04 ?@0FV2=8:V2. (0:B8G=> <>B820FV9=89 

<5E0=V7< є >4=8< 7 3>;>2=8E 70A>1V2 @CHV9=>W A8;8 @>728B:C 2Aь>3> 

ACA?V;ьAB20. �5@6028, 45 <>B820FVO ?@0FV2=8:V2 4> ?@0FV B0 A0<>@>728B:C 

7=0E>48BьAO =0 =87ь:><C @V2=V, O: ?@028;>, <0NBь =87ь:V B5<?8 5:>=><VG=>3> 

@>728B:C, AB8:0NBьAO V7 2B@0B>N ;N4Aь:>3> :0?VB0;C B0 <V3@0FVєN =0A5;5==O. 

�:>=><VG=89 @>728B>: 45@6028 2 FV;><C =5<>6;8289 157 AB2>@5==O 

<>B820FV9=8E <5E0=V7<V2 CA5@548=V :>6=>3> >:@5<>3> ?V4?@8є<AB20. �5@6020, 

A2>єN G5@3>N, ?>28==0 AB2>@N20B8 2V4?>2V4=5 V=AB8BCFV9=5 A5@54>28I5, O:5 

G5@57 D>@<C20==O :>=:C@5=FVW 1C45 7<CHC20B8 ?V4?@8є<AB20 ?V428IC20B8 

?@>4C:B82=VABь ?@0FV B0, 2V4?>2V4=>, @V25=ь <>B820FVW ?5@A>=0;C. 

� C<>20E 2V9Aь:>2>W 03@5AVW @D =0 ?5@H89 ?>3;O4 740єBьAO, I> ?@>1;5<8 

<>B820FVW ?5@A>=0;C 2V4E>4OBь =0 4@C389 ?;0=. "4=0: A;V4 <0B8 =0 C207V, I> 

?5@5206=0 1V;ьHVABь ?@0FV2=8:V2 70;8H8;0AO 2 :@0W=V, ?@>4>26Cє ?@0FN20B8 =0 

?V4?@8є<AB20E, O:V, A2>єN G5@3>N, :>=:C@CNBь =0 @8=:C 70 :@0IV :04@8. &0 

=02VBь 70 C<>2 28<CH5=>W 5<V3@0FVW =0A5;5==O 70 :>@4>=, A:>@>G5==O 

28@>1=8FB20 2 1030Bь>E 1V7=5A0E :>=:C@5=FVO =0 @8=:C ?@0FV ?@>4>26CєBьAO 9 

«=52848<0 @C:0» @8=:C 4Vє, O: V @0=VH5. 

#@0:B8G=C A8BC0FVN 7 @V2=5< <>B820FVW ?5@A>=0;C 1C;> 28@VH5=> 

4>A;V48B8 =0 ?@8:;04V AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB2 )0@:V2Aь:>W >1;0ABV 

70 40=8<8 2023 @. �07>N 4;O 4>A;V465==O 28ABC?0;8 40=V D>@< 72VB=>ABV 1-?2, 
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G>;>2V:V2 A:;040;0 220,6 B8A. 3@=, 6V=>: 3 162,3 B8A. 3@=. ' 2V4A>B:0E 70@>1VB=0 

?;0B0 6V=>: 4>@V2=N20;0 73,6% 4> @V2=O G>;>2V:V2. � >AB0==V9 3@C?V 7 @V2=5< 

70@>1VB=>W ?;0B8 ?>=04 240 B8A. 3@= 70@>1VB=0 ?;0B0 G>;>2V:V2 2 A5@54=ь><C 

4>@V2=N20;0 302,4 B8A. 3@=, 6V=>: 3 231,5 B8A. 3@=, 01> 76,5% 4> @V2=O G>;>2V:V2. 

"B65, <0є<> A8AB5<=C A8BC0FVN, :>;8 70@>1VB=0 ?;0B0 G>;>2V:V2 ?5@528ICє 

70@>1VB=C ?;0BC 6V=>:. 

&45?<JO 3.6 

�5=45@=V >A>1;82>ABV D>@<C20==O >?;0B8 ?@0FV B0 @CEC ?5@A>=0;C 
AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB2 %0@:V2Aь:V >1;0ABV C 2023 @. 

#>:07=8:8 
%5@54=ь>@VG=0 70@>1VB=0 ?;0B0, B8A. 3@= 

4> 120 120,1-180 180,1-240 ?>=04 240 2 
A5@54=ь><C 

�V;ь:VABь ?V4?@8є<AB2 23 50,0 13 10 96 

%5@54=ь>@VG=0 70@>1VB=0 
?;0B0, B8A. 3@= 93,9 146,8 198,9 283,2 162,8 

2 B.G. G>;>2V:8 97,9 156,9 220,6 302,4 177, 9 

6V=:8 87,5 129,6 162,3 231,5 135,8 

�V4=>H5==O 70@>1VB=>W 
?;0B8 6V=>: 4> G>;>2V:V2, 
% 

89,4 82,6 73,6 76,5 76,4 

�>5DVFVє=B >1V3C 7 
?@89><C  0,21 0,207 0,156 0,150 0,193 

2 B.G. G>;>2V:8 0,176 0,189 0,098 0,149 0,168 

6V=:8 0,265 0,238 0,256 0,154 0,236 

�>5DVFVє=B >1V3C 7 281CBBO 0,332 0,216 0,250 0,328 0,263 

2 B.G. G>;>2V:8 0,329 0,213 0,217 0,237 0,241 

6V=:8 0,337 0,222 0,306 0,572 0,300 

�>5DVFVє=B ?;8==>ABV 
:04@V2 0,330 0,204 0,250 0,328 0,256 

2 B.G. G>;>2V:8 0,329 0,199 0,217 0,237 0,234 

6V=:8 0,333 0,213 0,306 0,572 0,294 

#8B><0 2030 6V=>:, % 38,9 37,0 37,2 27,2 35,9 

�:9D9?B: 6?4EAV DB;D4IGA>< 8<E9DF4AF4. 
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!0 @8A. 3.19 =02545=> @57C;ьB0B @53@5AV9=>3> 0=0;V7C <V6 25;8G8=>N 

70@>1VB=>W ?;0B8 G>;>2V:V2 B0 6V=>:. �8O28;>Aь, I> ?@8 7@>AB0==V @V2=O >?;0B8 

?@0FV G>;>2V:V2 B0 1 B8A. 3@=, 70@>1VB=0 ?;0B0 6V=>: 7@>AB0є 2 A5@54=ь><C =0 

520 3@=. &0:8< G8=>< <>6=0 AB25@46C20B8, I> VA=Cє >1’є:B82=89 <5E0=V7<, 

O:89 C?>2V;ь=Nє B5<?8 7@>AB0==O 70@>1VB=>W ?;0B8 6V=>: ?>@V2=O=> V7 

70@>1VB=>N ?;0B>N G>;>2V:V2.  

 

G = 54,5968+0,5031*x
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$8A. 3.19. �0;56=VABь A5@54=ь>@VG=>W 70@>1VB=>W ?;0B8 G>;>2V:V2 B0 6V=>: 

AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB2 )0@:V2Aь:>W >1;0ABV C 2023 @. 
�:9D9?B: CB5G8B64AB 8<E9DF4AFB@ ;4 84A<@< �9D:46ABW E?G:5< EF4F<EF<>< 

'>D4WA<. 

 

&0:>6 1C;> 74V9A=5=> ?5@52V@:C =04V9=>ABV @>71V6=>AB59 <V6 @V2=5< 

A5@54=ь>W 70@>1VB=>W ?;0B8 G>;>2V:V2 B0 6V=>:. �;O Fь>3> 28:>@8AB>2C202AO 

<5B>4 ?>@V2=O==O t-A5@54=VE (@8A. 3.20).  

�AB0=>2;5=>, I> @>71V6=>ABV A5@54=VE 2 @V2=V >?;0B8 ?@0FV G>;>2V:V2 B0 

6V=>: є AB0B8AB8G=> 7=0GCI8<8. �V@>3V4=VABь 72>@>B=>W 3V?>B578 <0965 

4>@V2=Nє 0 (p=0,005).  
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З4DB5VFA4 C?4F4 KB?B6V>< 2023 vs. З4DB5VFA4 C?4F4 :VA>< 2023

 Mean  Mean±SE  Mean±1,96*SE 

З4DB5VFA4 C?4F4 KB?B6V>< 2023

З4DB5VFA4 C?4F4 :VA>< 2023

120

130
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160
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$8A. 3.20. %5@54=O 25;8G8=0 70@>1VB=>W ?;0B8 G>;>2V:V2 B0 6V=>: C 

AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB20E )0@:V2Aь:>W >1;0ABV C 2023 @. 
�:9D9?B: CB5G8B64AB 8<E9DF4AFB@ ;4 84A<@< �9D:46ABW E?G:5< EF4F<EF<>< '>D4WA<. 
 

G = 0,8665-1,3442E-6*x
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$8A. 3.21. �0;56=VABь A?V22V4=>H5==O @V2=O >?;0B8 ?@0FV G>;>2V:V2 B0 6V=>:  

V 25;8G8=8 B>20@=>W ?@>4C:FVW =0 1 30 AV;ьAь:>3>A?>40@Aь:8E C3V4ь C 

AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB20E )0@:V2Aь:>W >1;0ABV C 2023 @. 
�:9D9?B: CB5G8B64AB 8<E9DF4AFB@ ;4 84A<@< �9D:46ABW E?G:5< EF4F<EF<>< '>D4WA<. 
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%;V4 B0:>6 2V4<VB8B8, I> VA=Cє 70;56=VABь <V6 25;8G8=>N B>20@=>W 

?@>4C:FVW =0 >48=8FN 75<5;ь=>W ?;>IV B0 A?V22V4=>H5==O< 70@>1VB=>W ?;0B8 

6V=>: B0 G>;>2V:V2 (@8A. 3.21). *O 70;56=VABь, <>6;82>, ;568Bь 2 >A=>2V 

D>@<C20==O 5:>=><VG=>3> <5E0=V7<C D>@<C20==O  @V7=8FV 2 >?;0BV ?@0FV. ' 

Fь><C 28?04:C <8 <0є<> A8BC0FVN :>;8 ?V428I5==O 5D5:B82=>ABV 28:>@8AB0==O 

75<;V ?@872>48Bь =5 4> 7<5=H5==O @V7=8FV 2 >?;0BV ?@0FV G>;>2V:V2 B0 6V=>:, O: 

<>6=0 1C;> >GV:C20B8, 0 4> 9>3> 7@>AB0==O.  

 

G1 = 137,832+0,0012*x  G2 = 117,2273+0,0007*x

 З4DB5VFA4 C?4F4 KB?B6V><    ;4DB5VFA4 C?4F4 :VA><  
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35707,3

47299,1

60000,0

80000,0

92786,5

108157,4
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131345,9

160000,0

"� A4 1 74 2023
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74,9

100,0

123,6

147,1

172,4

197,7
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300,0
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$8A. 3.22. �0;56=VABь <V6 @V2=5< >?;0B8 ?@0FV G>;>2V:V2 B0 6V=>: V 

25;8G8=8 B>20@=>W ?@>4C:FVW =0 1 30 AV;ьAь:>3>A?>40@Aь:8E C3V4ь C 

AV;ьAь:>3>A?>40@Aь:8E  ?V4?@8є<AB20E )0@:V2Aь:>W >1;0ABV C 2023 @. 
�:9D9?B: CB5G8B64AB 8<E9DF4AFB@ ;4 84A<@< �9D:46ABW E?G:5< EF4F<EF<>< '>D4WA<. 

 

&>1B> ?V4?@8є<AB20, >B@8<CNG8 4>40B:>2C ?@>4C:FVN =0 >48=8FN 

75<5;ь=>W ?;>IV, 28?;0GCNBь 6V=:0< <5=HC AC<C =V6 G>;>2V:0< (@8A. 3.22). 

"B@8<0=V @V2=V @53@5AVW 40NBь 7<>3C :>=AB0BC20B8, I> 2 A5@54=ь><C 7@>AB0==O 

B>20@=>W ?@>4C:FVW =0 1000 3@=/30 ?@82>48Bь 4> 71V;ьH5==O @V2=O >?;0B8 ?@0FV 
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G>;>2V:V2 3 =0 1,2 3@=/30, 6V=>: 3 ;8H5 =0 0,7 3@=/30, I> 2 :V=F52><C ?V4AC<:C V 

2?;820є =0 7<5=H5==O A?V22V4=>H5==O @V2=O WE >?;0B8 ?@0FV. 

%B>A>2=> ?>:07=8:V2 @CEC ?5@A>=0;C 70C2068<>, I> :>5DVFVє=B >1V3C 7 

?@89><C 28O282AO 28I8< C 6V=>:. �@V< B>3>, 2V= B0:>6 1C2 28I8< C 3@C?0E 7 

=86G>N 70@>1VB=>N ?;0B>N. ' 3@C?V 7 @V2=5< >?;0B8 ?@0FV 4> 120 B8A. 3@= 

A5@54=є 7=0G5==O :>5DVFVє=B0 >1V3C 7 ?@89><C C G>;>2V:V2 4>@V2=N20;> 0,176, C 

6V=>: 3 0,265. ' 3@C?V 7 @V2=5< A5@54=ь>W 70@>1VB=>W  ?;0B8 180,13240 B8A. 3@= 

7=0G5==O Fь>3> :>5DVFVє=B0 AB0=>28;> 0,098 C G>;>2V:V2 B0 0,256 C 6V=>:. ' 

3@C?V V7 A5@54=ь>N 70@>1VB=>N ?;0B>N ?>=04 240 B8A. 3@= 7=0G5==O :>5DVFVє=B0 

>1V3C 7 ?@89><C 4>@V2=N20;> 0,149 C G>;>2V:V2 B0 0,154 C 6V=>:. 

&0:8< G8=><, C Fь><C 28?04:C ;8H5 2 >AB0==V9 3@C?V 9>3> 7=0G5==O C 

G>;>2V:V2 V 6V=>: 28O28;0Aь <0965 >4=0:>28<. � V=H8E 3@C?0E ?@8 ?@89><V =0 

@>1>BC :V;ь:VABь ?@89=OB8E 6V=>: 1C;0 1V;ьH>N, =V6 G>;>2V:V2. *5 <>65 1CB8 

A2V4G5==O< B>3>, I> ?@8 =86G><C @V2=V >?;0B8 ?@0FV G>;>2V:8 2818@0NBь V=HV 

?V4?@8є<AB20.  

�>5DVFVє=B >1V3C 7 281CBBO C 6V=>: 28O28AO 28I8< 2 CAVE 3@C?0E, =V6 C 

G>;>2V:V2. "A>1;82> ACBBє2>N 1C;0 @V7=8FO 2 >AB0==V9 3@C?V 7 @V2=5< >?;0B8 

?@0FV ?>=04 240 B8A. 3@=. ' G>;>2V:V2 2V= 4>@V2=N202 0,237, C 6V=>: 3 0,572 

(@8A. 3.23).  

$V2=O==O @53@5AVW A2V4G8Bь, I> ?@8 7@>AB0==V 7=0G5==O :>5DVFVє=B0 >1V3C 7 

281CBBO =0 1 C G>;>2V:V2 C 6V=>: 2V41C20єBьAO 9>3> 71V;ьH5==O =0 1,429. !0 

>A=>2V Fь>3> <>6=0 AB25@46C20B8, I> 6V=:8 G0ABVH5 72V;ь=ONBьAO 7 

?V4?@8є<AB2, =V6 G>;>2V:8. *5, A2>єN G5@3>N, AB028Bь ?8B0==O I>4> 

A>FV0;ь=>3> 70E8ABC 6V=>: C AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB20E. %>FV0;ь=89 

70E8AB є 206;82>N :><?>=5=B=>N D>@<C20==O O: A>FV0;ь=>3>, B0: V ;N4Aь:>3> 

:0?VB0;C.  
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G = 0,0122+1,4293*x
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КB9HVJVєAF B5V7G ; 6<5GFFя KB?B6V>< 2023

-0,20

0,00

0,17

0,35

0,53

0,72

1,00

1,20

1,40

1,60

1,80

2,00

2,20

2,40
КB
9H

VJ
Vє
AF
 B
5V
7G
 ;
 6
<5
GF
Fя
  :
VA
><
 2
02
3

 

 

$8A. 3.23. �0;56=VABь :>5DVFVє=B0 >1V3C 7 281CBBO G>;>2V:V2 B0 6V=>: C 

AV;ьAь:>3>A?>40@Aь:8E  ?V4?@8є<AB20E )0@:V2Aь:>W >1;0ABV C 2023 @. 
�:9D9?B: CB5G8B64AB 8<E9DF4AFB@ ;4 84A<@< �9D:46ABW E?G:5< EF4F<EF<>< '>D4WA<. 

 

-5 >4=8< 206;828< ?>:07=8:>< є :>5DVFVє=B ?;8==>ABV :04@V2. �V= 

E0@0:B5@87Cє @V25=ь B@C4>2>W 48AF8?;V=8 B0 ?A8E>;>3VG=C A8BC0FVN 2 B@C4>2><C 

:>;5:B82V. � Fь><C 28?04:C A;V4 70C2068B8, I> 9>3> 7=0G5==O <0965 ?>2=VABN 

71V30єBьAO 7V 7=0G5==O< :>5DVFVє=B0 >1V3C 7 281CBBO. &0:8< G8=><, <>6=0 

AB25@46C20B8, I> ?5@5206=0 1V;ьHVABь 72V;ь=5=ь O: G>;>2V:V2, B0: V 6V=>: 1C;0 

70 2;0A=8< 1060==O<, 70 C3>4>N AB>@V= 01> 70 ?>@CH5==O B@C4>2>W 48AF8?;V=8. 

!0@5HBV, >AB0==V9 ?>:07=8: AB>AC202AO ?8B><>W 2038 6V=>: C AB@C:BC@V HB0B=8E 

?@0FV2=8:V2. � Fь><C 28?04:C >A>1;82> 284V;OєBьAO >AB0==O 3@C?0 7 @V2=5< 

70@>1VB=>W ?;0B8 ?>=04 240 B8A. 3@=. #8B><0 2030 6V=>: C FV9 3@C?V 4>@V2=N20;0 

27,2%, I> ACBBє2> <5=H5, =V6 2 A5@54=ь><C ?> AC:C?=>ABV ?V4?@8є<AB2 3 

35,9 %.  

#@>2545=89 0=0;V7 40є =0< ?V4AB028 AB25@46C20B8, I> 2 

AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB20E <0NBь <VAF5 35=45@=V @>71V6=>ABV, O: 70 
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@V2=5< 70@>1VB=>W ?;0B8, B0: V 70 :V;ь:VABN 72V;ь=5=ь 6V=>:. #@>1;5<0 35=45@=>W 

@V2=>ABV 2 30;C7V AB>WBь 4>2>;V 3>AB@> V ?>B@51Cє =5309=>3> 28@VH5==O, >A>1;82> 

7 >3;O4C =0 B5, I> ?VA;O 7025@H5==O 2V9=8 1C45 2V4GC20B8AO 3>AB@89 45DVF8B 

:04@V2. �2060є<>, I> 45@6020 =0 70:>=>402G><C @V2=V ?>28==0 268B8 70E>4V2 V7 

2@53C;N20==O @V2=O >?;0B8 ?@0FV G>;>2V:V2 B0 6V=>:. �>:@5<0, CAB0=>282H8 

<V=V<0;ь=V @>71V6=>ABV 2 WE @V2=V 70 2V4?>2V4=8<8 :0B53>@VO<8 B0 2840<8 @>1VB. 

�@V< B>3>, >B@8<0=V @57C;ьB0B8 40NBь ?V4AB028 AB25@46C20B8, I> 6V=:8 B0:>6 

<0NBь =86G89 @V25=ь A>FV0;ь=>3> 70E8ABC 2 AV;ьAь:>3>A?>40@Aь:8E 

?V4?@8є<AB20E. *5, 7>:@5<0, ?@872>48Bь 4> WE G0ABVH>3> 72V;ь=5==O B0 1V;ьH 

28A>:>3> @V2=O ?;8==>ABV :04@V2 A5@54 6V=>:. ' Fь><C 28?04:C ?V4?@8є<AB20 

A0<V ?>28==V CAC=CB8 B0:V <><5=B8. �;O Fь>3> <0NBь 1CB8 70?@>20465=V 

35=45@=V ?@>є:B8 V7 70;CG5==O 6V=>: C ?@>F5A AV;ьAь:>3>A?>40@Aь:>3> 

28@>1=8FB20 H;OE>< WE =02G0==O A?5FV0;ь=>ABO<, O:V @0=VH5 22060;8AO ACB> 

G>;>2VG8<8. &0:V ?@8:;048 2 ':@0W=V 265 є. ' ?@>B8;56=><C 28?04:C ?VA;O 

7025@H5==O 2V9Aь:>28E 4V9 A0<5 45DVF8B ;N4Aь:>3> :0?VB0;C <>65 AB0B8 

28@VH0;ь=8< D0:B>@><, O:89 287=0G0B8<5 @V25=ь 5:>=><VG=>3> @>728B:C 2AVєW 

30;C7V AV;ьAь:>3> 3>A?>40@AB20. 

&0:8< G8=><, @>7@>1;5=89 <5B>48G=89 ?V4EV4 =5 >1<56CєBьAO ;8H5 

?>@V2=O;ь=8< 0=0;V7>< 70@>1VB=>W ?;0B8 70 35=45@=>N >7=0:>N, 0 9 2@0E>2Cє 

A8AB5<=89 270є<>72’O7>: V7 ?>:07=8:0<8 @CEC ?@0FV2=8:V2 (?@89=OBBO, 

72V;ь=5==O, ?;8==VABь :04@V2), 5D5:B82=>ABV 28@>1=8FB20 (?@>4C:B82=VABь 

?@0FV, @5=B015;ь=VABь 4VO;ь=>ABV, 28:>@8AB0==O B@C4>28E @5AC@AV2) B0 @V2=5< 

A>FV0;ь=>3> 70E8ABC. '=V:0;ь=VABь ?V4E>4C ?>;O30є 2 B><C, I> 2V= 4>72>;Oє =5 

;8H5 :V;ь:VA=> 70DV:AC20B8 35=45@=C @V7=8FN 2 >?;0BV ?@0FV, 0 9 28O28B8 WW 

270є<>70;56=VABь V7 :;NG>28<8 0A?5:B0<8 DC=:FV>=C20==O 

AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB2. &0:89 ?V4EV4 40є 7<>3C 2AB0=>28B8 

?@8G8==>-=0A;V4:>2V 72’O7:8 <V6 35=45@=>N =5@V2=VABN 2 >?;0BV ?@0FV B0 

7030;ь=>N A>FV0;ь=>-5:>=><VG=>N 5D5:B82=VABN 03@0@=8E ?V4?@8є<AB2. �@V< 

B>3>, C <560E 4>A;V465==O 74V9A=5=> AB0B8AB8G=5 4>2545==O =0O2=>ABV 

7=0GCI8E 2V4<V==>AB59 C @V2=V >?;0B8 ?@0FV G>;>2V:V2 V 6V=>:, I> ?@0FNNBь =0 
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0=0;>3VG=8E ?>A040E. *5 4>72>;Oє 0@3C<5=B>20=> D>@<C;N20B8 ?@0:B8G=V 

@5:><5=40FVW I>4> C4>A:>=0;5==O :04@>2>W ?>;VB8:8, A?@O<>20=>W =0 

70157?5G5==O @V2=8E <>6;82>AB59, ?V428I5==O <>B820FVW ?5@A>=0;C, 7=865==O 

?;8==>ABV :04@V2 B0 715@565==O ;N4Aь:>3> :0?VB0;C.  

� <5B>N ?V428I5==O 5D5:B82=>ABV 28:>@8AB0==O ;N4Aь:>3> :0?VB0;C 

AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB2 G5@57 7<5=H5==O 35=45@=8E 48A?@>?>@FV9, 

70157?5G5==O @V2=>ABV 2 >?;0BV ?@0FV B0 A?@8O==O 715@565==N ;N4Aь:>3> 

:0?VB0;C 2 03@0@=><C A5:B>@V, 4>FV;ь=8< є 2?@>20465==O C WE=N 4VO;ь=VABь 

B0:>W A8AB5<8 ?@0:B8G=8E 70E>4V2 (@8A. 3.24)  
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2021 284134 164087 185937 123681 87174 37904 

2022 212248 118307 149679 88803 60150 30020 

2023 235807 137709 149979 101147 71459 30740 

�:9D9?B: [198].  
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�>40B>: � 

&45?<JO �.1 

 >7@0EC=>: ?>B5=FV9=>W :V;ь:>ABV 715@565=8E 68BBV2 G>;>2V:V2 C 2V:>2V9 
3@C?V 15–50 @>:V2 C @07V @>728B:C A8BC0FVW 2 #:@0W=V 2V4?>2V4=> 4> B5=45=FV9 

C  C<C=VW, �>;ьIV B0 !;>20GG8=V C 1990–2023 @@.  

$>:8 
':@0W=0  >45;ь #>;ьIV  >45;ь %;>20GG8=8  >45;ь $C<C=VW 

% 
B8A. 
>AV1 % 

B8A. 
>AV1 % 

B8A. 
>AV1 % 

B8A. 
>AV1 

1990 100,0 147,4 97,3 143,3 92,1 135,7 116,4 171,5 

1991 107,9 159,1 95,7 141,1 90,5 133,4 114,6 168,8 

1992 115,6 170,3 94,2 138,8 88,9 131,1 112,8 166,1 

1993 123,4 181,8 92,7 136,5 87,4 128,7 110,9 163,4 

1994 133,4 196,6 91,1 134,3 85,8 126,4 109,1 160,7 

1995 141,0 207,7 89,6 132,0 84,2 124,1 107,3 158,0 

1996 142,0 209,3 88,1 129,8 82,6 121,8 105,4 155,3 

1997 135,1 199,1 86,5 127,5 81,0 119,4 103,6 152,6 

1998 131,4 193,7 85,0 125,2 79,5 117,1 101,8 149,9 

1999 133,7 197,0 83,5 123,0 77,9 114,8 99,9 147,2 

2000 138,4 203,9 81,9 120,7 76,3 112,4 98,1 144,5 

2001 141,6 208,6 80,4 118,5 74,7 110,1 96,3 141,8 

2002 141,8 208,9 78,9 116,2 73,1 107,8 94,4 139,1 

2003 144,3 212,6 77,3 113,9 71,6 105,5 92,6 136,4 

2004 147,6 217,5 75,8 111,7 70,0 103,1 90,8 133,7 

2005 148,2 218,4 74,2 109,4 68,4 100,8 88,9 131,0 

2006 149,6 220,5 72,7 107,1 66,8 98,5 87,1 128,3 

2007 148,2 218,3 71,2 104,9 65,3 96,1 85,3 125,6 

2008 140,8 207,5 69,6 102,6 63,7 93,8 83,4 122,9 

2009 126,7 186,6 68,1 100,4 62,1 91,5 81,6 120,2 

2010 111,7 164,5 66,6 98,1 60,5 89,2 79,8 117,5 

2011 105,6 155,7 65,0 95,8 58,9 86,8 77,9 114,8 

2012 103,1 151,9 63,5 93,6 57,4 84,5 76,1 112,1 

2013 101,7 149,8 62,0 91,3 55,8 82,2 74,3 109,4 

2014 102,2 150,5 60,4 89,1 54,2 79,9 72,4 106,7 

2015 94,2 138,7 58,9 86,8 52,6 77,5 70,6 104,0 

2016 87,8 129,4 57,4 84,5 51,0 75,2 68,8 101,3 

2017 84,3 124,1 55,8 82,3 49,5 72,9 66,9 98,6 

2018 87,4 128,8 54,3 80,0 47,9 70,5 65,1 95,9 

2019 85,6 126,2 52,8 77,8 46,3 68,2 63,3 93,2 

2020 83,2 122,5 51,2 75,5 44,7 65,9 61,4 90,5 

2021 87,9 129,5 49,7 73,2 43,1 63,6 59,6 87,8 

2022 129,1 190,3 48,2 71,0 41,6 61,2 57,8 85,1 

2023 124,3 183,1 46,6 68,7 40,0 58,9 55,9 82,4 

�Aь>3>  6010,0  3604,5  3308,6  4317,3 

�:9D9?B: 6?4EAV DB;D4IGA><. 
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�>40B>: � 

&45?<JO �.1 
!5@54=V 10;8 A:;040==O ��� B0 ��" 70 >:@5<8<8 ?@54<5B0<8 2 @>7@V7V 

B5@8B>@V9 2 #:@0W=V C 2021 B0 2024 @@.  

#@54<5B 
�V;ь:VABь CG0A=8:V2 
7 ?>78B82=>N  
>FV=:>N 

%5@54=V9 10; %B0=40@B=5 
2V4E8;5==O 

2024 @. 
%V;ьAь:0 B5@8B>@VO 

':@0W=Aь:0 <>20 60836 144,3 16,6 

 0B5<0B8:0 51009 128,9 19,8 

�AB>@VO ':@0W=8 61130 141,4 14,4 

�=3;V9Aь:0 <>20 15910 143,7 19,2 

 VAB> 
':@0W=Aь:0 <>20 218866 147,5 16,6 

 0B5<0B8:0 193950 133,5 21,2 

�AB>@VO ':@0W=8 219281 143,7 14,9 

�=3;V9Aь:0 <>20 93211 150,0 19,9 

�=HV :@0W=8 
':@0W=Aь:0 <>20 2450 146,3 14,0 

 0B5<0B8:0 2196 133,1 19,5 

�AB>@VO ':@0W=8 2455 142,1 12,5 

�=3;V9Aь:0 <>20 1231 153,1 19,7 

2021 @. 
%V;ьAь:0 B5@8B>@VO 

':@0W=Aь:0 <>20 36854 138,4 25,5 

 0B5<0B8:0 24883 130,1 23,4 

�AB>@VO ':@0W=8 33385 132,8 23,7 

�=3;V9Aь:0 <>20 9881 135,9 26,2 

 VAB> 
':@0W=Aь:0 <>20 151600 144,8 27,1 

 0B5<0B8:0 131381 139,6 27,1 

�AB>@VO ':@0W=8 116308 137,2 25,5 

�=3;V9Aь:0 <>20 97910 149,0 28,4 

C5;8I5 <VAь:>3> B8?C 
':@0W=Aь:0 <>20 16314 142,8 26,6 

 0B5<0B8:0 12105 134,8 25,2 

�AB>@VO ':@0W=8 13839 135,8 24,9 

�=3;V9Aь:0 <>20 6348 140,4 26,6 

�:9D9?B: [248]. 

 

 

 



248 

 

�>40B>: � 

%#�%"� "#'����"��!�) #$�*Ь �� &� ". ��%�$&�*�� 

У 6VFK87=O=8I F4 74:>D4>==8I 6844==OI, M> 6:;NK5=V 4> 

<V6=4D>4=8I =4G:><5FD8K=8I 547 SCOPUS F4 Web of Science: 

 

1. Shyian D., Litovchenko I., Sevriukova Ye. Peculiarities of the formation of 

human capital in rural areas in the pre-war period. Economics of Development. 2023. 

Volume 22. No. 3. P. 32-41. (1.06/0.35 8DG>. 4D>.). "EB5<EF<= 6A9EB> 46FBD4: 

;8V=EA9AB 4A4?V; 8BIB8V6 8B@B7BECB84DEF6 G 69?<><I @VEF4I F4 A4 EV?ьEь><I 

F9D<FBDVOI ; DV;A<@ DV6A9@ E4@BBJVA>< 8B@B7BECB84DEF64@< E6BWI 8BIB8V6. 

( V:A4DB8A4 CD98EF46?9AVEFь F4 VA89>E4JVO :GDA4?G: SCOPUS, Ulrich's 

Periodicals Directory, DOAJ). DOI:10.57111/econ/3.2023.42 

У =4G:>68I H4I>68I 6844==OI У:D4W=8, G F><G K8E;V M> 6:;NK5=V 4> 
<V6=4D>4=8I =4G:><5FD8K=8I 547 44=8I: 

2. ,8O= �., �>B5;ь=8:>20 .., %52@N:>20 Є. (2020) (0:B>@8 D>@<C20==O 

@V2=O >?;0B8 ?@0FV C AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB20E. '>D4WAEь><= 

:GDA4? CD<>?48ABW 9>BAB@V><, 2020. &>< 5. № 3. %. 1923200. (0.95/0.31 8DG>. 

4D>.) "EB5<EF<= 6A9EB> 46FBD4: ;8V=EA9AB 4A4?V; ;4?9:ABEFV E9D98AьBDVKABW 

;4DB5VFABW C?4F< 6V8 C?BMV EV?ьEь>B7BECB84DEь><I G7V8ь 6 CV8CD<є@EF64I 

)4D>V6Eь>BW B5?4EFV. ( V:A4DB8A4 CD98EF46?9AVEFь F4 VA89>E4JVO :GDA4?G: 

Index Copernicus, WorldCat, Google Scholar, Windows Live Academic, 

ResearchBible, Open Academic Journals Index, CiteFactor, InfoBase). 

DOI:10.36887/2415-8453-2020-3-21 

3. ,8O= �., %52@N:>20 Є., Є24>:V<>20  . (2022) *8D@>2V B5E=>;>3VW O: 

D0:B>@ D>@<C20==O ;N4Aь:>3> :0?VB0;C 2 ':@0W=V. �>BAB@V>4 F4 GCD46?VAAO 

�#�, 2022. № 2. %. 80386.  (0.83/0.27 8DG>. 4D>.) "EB5<EF<= 6A9EB> 46FBD4: 

;8V=EA9AB 4A4?V; 6C?<6G 8BEFGCG 8B @9D9:V «ІAF9DA9F» A4 DV69Aь 8BIB8V6 

8B@B7BECB84DEF6 6 '>D4WAV. ( V:A4DB8A4 CD98EF46?9AVEFь F4 VA89>E4JVO 
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:GDA4?G: Index Copernicus, Google Scholar, DOAJ, Crossref, ERIH PLUS).  

DOI:10.33245/2310-9262-2022-177-2-80-86 

4. %52@N:>20 Є. (2024) "A>1;82>ABV D>@<C20==O ;N4Aь:>3> :0?VB0;C 

4><>3>A?>40@AB2 =0 AV;ьAь:8E B5@8B>@VOE. Journal of Innovations and 

Sustainability, 2024. Vol. 8, No.2. (1.24 8DG>. 4D>.) ( V:A4DB8A4 

CD98EF46?9AVEFь F4 VA89>E4JVO :GDA4?G: BASE, Central and Eastern European 

Online Library, DOAJ, Electronic Journals Library, ERIH PLUS, Google Scholar, 

Index Copernicus, ISSUU, ResearchBib, ResearchGate, Ulrich ' s Periodicals 

Directory, WorldCat). DOI:10.51599/is.2024.08.02.08. 

5. ,8O= �., ,8O= !., %52@N:>20 .., $C45=:> �. (2024). �?;82 F8D@>28E 

B5E=>;>3V9 =0 @V25=ь V O:VABь 68BBO =0A5;5==O 2 ':@0W=V. Journal of Innovations 

and Sustainability, 2024. Vol. 8, No. 3. (0.95/0.24 8DG>. 4D>.) "EB5<EF<= 6A9EB> 

46FBD4: ;8V=EA9AB 4A4?V; E9D98AьBW 69?<K<A< 6<FD4F A4 BE6VFG F4 BIBDBAG 

;8BDB6’O G 8B@B7BECB84DEF64I 69?<><I @VEF F4 EV?ьEь><I F9D<FBDV=. 

( V:A4DB8A4 CD98EF46?9AVEFь F4 VA89>E4JVO :GDA4?G: BASE, Central and 

Eastern European Online Library, DOAJ, Electronic Journals Library, ERIH PLUS, 

Google Scholar, Index Copernicus, ISSUU, ResearchBib, ResearchGate, Ulrich ' s 

Periodicals Directory, WorldCat). DOI:10.51599/is.2024.08.03.06. 

 

У <4F5DV4;4I :>=H5D5=JV9 F4 V=L8I =4G:>68I 6844==OI: 
6. ,8O= �. �., %52@N:>20 Є. ". $V25=ь >A2VB8 O: D0:B>@ D>@<C20==O 

;N4Aь:>3> :0?VB0;C 2 ':@0W=V. &9;< 8BCB6V8V A4 @V:A4DB8AV= A4G>B6B-

CD4>F<KAV= VAF9DA9F->BAH9D9AJVW «�BA>GD9AFBECDB@B:AVEFь F4 VAAB64JVW: 

CDB5?9@< A4G>< F4 CD4>F<><» CD<E6OK9AV= 6<84FAB@G 6K9AB@G-9>BAB@VEFG ". 

�. �V59D@4AG ()0@:V2, 19 ;8AB>?040 2021 @.). )0@:V2. 2021. %. 23-27. "EB5<EF<= 

6A9EB> 46FBD4: 6<;A4K9AB 6C?<6 DV6AO BE6VF< A4 HBD@G64AAO B>D9@<I EBJV4?ьAB-

9>BAB@VKA<I I4D4>F9D<EF<> ?N8Eь>B7B >4CVF4?G. (0.21/0.105 8DG>. 4D>.). 

)0@:V2Aь:89 =0FV>=0;ь=89 5:>=><VG=89 C=V25@A8B5B V<5=V %5<5=0 �C7=5FO. 
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7. %52@N:>20 Є. ". (0:B>@8 D>@<C20==O B0 >A>1;82>ABV V=25ABC20==O 
;N4Aь:>3> :0?VB0;C. &9;< 8BCB6V8V A4 6E9G>D4WAEь>V= A4G>B6B-CD4>F<KAV= 
>BAH9D9AJVW @B?B8<I 6K9A<I «%BJVB9>BAB@V>4 F4 @9A98:@9AF: EF4A, F9A89AJVW, 
GCD46?VAEь>V DVL9AAO» (�8W2, 11 B@02=O 2022 @.). �8W2. 2022. +. 2. %. 2003202. 

8. ,8O= �. �., %52@N:>20 Є. ". "A>1;82>ABV D>@<C20==O A?>682G>3> 

?>?8BC =0 ?@>4C:B8 E0@GC20==O C AV;ьAь:8E 4><>3>A?>40@AB2. &9;< 8BCB6V8V A4 VI 

@V:A4DB8AV= A4G>B6B-CD4>F<KAV= >BAH9D9AJVW (CD<E6OK9ABW 100-DVKKN 6V8 �AO 

A4DB8:9AAO CDBH9EBD4 &GDK9A>4  <I4=?4  <I4=?B6<K4): «'CD46?VAAO DB;6<F>B@ 

EBJV4?ьAB-9>BAB@VKA<I E<EF9@» ()0@:V2, 15-16 G5@2=O 2022 @.). )0@:V2. 2022. 

%. 41-43. "EB5<EF<= 6A9EB> 46FBD4: 6<;A4K9AB 6C?<6 DV6AO 8BIB8V6 

8B@B7BECB84DEF6 A4 DV69Aь ECB:<64AAO B>D9@<I CDB8G>FV6 I4DKG64AAO 6 

8B@B7BECB84DEF64I '>D4WA<. (0.18/0.9 8DG>. 4D>.). �5@602=89 1V>B5E=>;>3VG=89 

C=V25@A8B5B. 

9. ,8O= �. �., %52@N:>20 Є. ". �?;82 @V2=O A0<>>FV=:8 

4><>3>A?>40@AB20<8 A2>WE 4>E>4V2 =0 D>@<C20==O A?>682G>3> ?>?8BC. &9;< 

8BCB6V8V A4 @V:A4DB8AV= A4G>B6B-CD4>F<KAV= VAF9DA9F->BAH9D9AJVW 

«�BA>GD9AFBECDB@B:AVEFь F4 VAAB64JVW: CDB5?9@< A4G>< F4 CD4>F<><» 

CD<E6OK9AV= 6<84FAB@G 6K9AB@G-9>BAB@VEFG ". �. �V59D@4AG ()0@:V2, 25 

;8AB>?040 2022 @.). )0@:V2. 2022. %. 76-83. "EB5<EF<= 6A9EB> 46FBD4: 

6<;A4K9AB 6C?<6 DV6AO E4@BBJVA>< 8B@B7BECB84DEF64@< E6BWI 8BIB8V6 A4 

HBD@G64AAO B>D9@<I EBJV4?ьAB-9>BAB@VKA<I I4D4>F9D<EF<> ?N8Eь>B7B 

>4CVF4?G G 69?<><I @VEF4I V A4 EV?ьEь><I F9D<FBDVOI. (0.42/0.21 8DG>. 4D>.). 

)0@:V2Aь:89 =0FV>=0;ь=89 5:>=><VG=89 C=V25@A8B5B V<5=V %5<5=0 �C7=5FO. 

10. ,8O= �. �., %52@N:>20 Є. ". "A>1;82>ABV D>@<C20==O 4>E>4V2 B0 

A?>682G>3> ?>?8BC C 4><>3>A?>40@AB2 =0 AV;ьAь:8E B5@8B>@VOE. &9;< 8BCB6V8V 

A4 ІІІ @V:A4DB8AV= A4G>B6B-CD4>F<KAV= >BAH9D9AJVW «!4G>B69 ;459;C9K9AAO 

@V:A4DB8A<I 9>BAB@VKA<I 6V8ABE<A F4 EBJV4?ьAB-9>BAB@VKAB7B DB;6<F>G 6 

47D4DAV= V EG@V:A<I EH9D4I 6 G@B64I 7?B54?V;4JVW F4 6V=Eь>B6B7B EF4AG 6 

'>D4WAV» (#>;B020, 30 ;8AB>?040 2022 @.). #>;B020. 2022. %. 74-78. "EB5<EF<= 
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6A9EB> 46FBD4: ;8V=EA9AB 7DGCG64AAO 8B@B7BECB84DEF6 ;4 DV6A9@ 7DBLB6B7B 

8BIB8G G 69?<><I @VEF4I F4 A4 EV?ьEь><I F9D<FBDVOI. (0.28/0.14 8DG>. 4D>.). 

#>;B02Aь:89 45@602=89 03@0@=89 C=V25@A8B5B.  

11. %52@N:>20 Є. ". �:>=><VG=V C<>28 D>@<C20==O ;N4Aь:>3> :0?VB0;C 

=0 AV;ьAь:8E B5@8B>@VOE. &9;< 8BCB6V8V A4 )))I @V:A4DB8AV= A4G>B6B-

CD4>F<KAV= >BAH9D9AJVW «ІAHBD@4JV=AV F9IAB?B7VW: A4G>4, F9IAV>4, F9IAB?B7VO, 

BE6VF4, ;8BDB6'O»  ()0@:V2, 17-20 B@02=O 2023 @.) )0@:V2. 2023 %. 787. 

12. ,8O= �. �., %52@N:>20 Є. ". �?;82 @V2=O 4>E>4V2 =0 O:VABь 
D>@<C20==O ;N4Aь:>3> :0?VB0;C 2 ':@0W=V. &9;< 8BCB6V8V A4 ІІ �E9G>D4WAEь>V= 
A4G>B6B-CD4>F<KA4 VAF9DA9F->BAH9D9AJVO «'CD46?VAAO C9DEBA4?B@ G E<EF9@V 
@9A98:@9AFG BD74AV;4JV=: F9A89AJVW F4 C9DEC9>F<6< DB;6<F>G» (�ь2V2, 31 
B@02=O 2023 @.) �ь2V2. �8402=8FB2> �ь2V2Aь:>W ?>;VB5E=V:8. 2023. %. 123-124. 

"EB5<EF<= 6A9EB> 46FBD4: 6<;A4K9AB 6C?<6 DV6AO 8BIB8V6 A4 ECB:<64AAO 
B>D9@<I CDB8G>FV6 I4DKG64AAO G 8B@B7BECB84DEF6 69?<><I @VEF F4 EV?ьEь><I 
F9D<FBDV= 6 '>D4WAV. (0.13/0.075 8DG>. 4D>.). !0FV>=0;ь=89 C=V25@A8B5B 
«�ь2V2Aь:0 ?>;VB5E=V:0». 

13. ,8O= �.�., ,8O= !.�., %52@N:>20 Є.".  5B>48G=V ?V4E>48 4> >FV=:8 

2?;82C @V2=O 4>ABC?=>ABV <5@56V V=B5@=5B =0 O:VABь 68BBO =0A5;5==O ':@0W=8. 

&9;< 8BCB6V8V A4 864A48JOFV= @V:A4DB8AV= A4G>B6B-CD4>F<KAV= >BAH9D9AJVW  

«�>BAB@V>4 CV8CD<є@EF64: EGK4EAV CDB5?9@< F9BDVW F4 CD4>F<><» ("45A0, 8 

25@5A=O 2023) "45A0. "!�', 2023. %. 189-190. "EB5<EF<= 6A9EB> 46FBD4: 

;8V=EA9AB CBDV6AOAAO DV6AO 7DBLB6<I 8BIB8V6 8B@B7BECB84DEF6 69?<><I @VEF V 

EV?ьEь><I F9D<FBDV=. (0.24/0.08 8DG>. 4D>.). "45Aь:89 =0FV>=0;ь=89 

5:>=><VG=89 C=V25@A8B5B. 

14. ,8O= �. �., %52@N:>20 Є. ". "A>1;82>ABV D>@<C20==O 28B@0B =0 

>?;0BC ?@0FV =0 AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB20E 2 C<>20E 2V9=8. &9;< 

8BCB6V8V A4 XVІІІ @V:A4DB8AV= A4G>B6B-CD4>F<KAV= VAF9DA9F->BAH9D9AJVW 

«�BA>GD9AFBECDB@B:AVEFь F4 VAAB64JVW: CDB5?9@< A4G>< F4 CD4>F<><» 

CD<E6OK9AV= 6<84FAB@G 6K9AB@G-9>BAB@VEFG ". �. �V59D@4AG ()0@:V2, 24 

;8AB>?040 2023). )0@:V2. 2023. %. 45-51. "EB5<EF<= 6A9EB> 46FBD4: ;8V=EA9AB 
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H4>FBDA<= 4A4?V; ;4?9:ABEFV B>D9@<I CB>4;A<>V6 6 EV?ьEь>B7BECB84DEь><I 

CV8CD<є@EF64I )4D>V6Eь>BW B5?4EFV. (0.49/0.245 8DG>. 4D>.). )0@:V2Aь:89 

=0FV>=0;ь=89 5:>=><VG=89 C=V25@A8B5B V<5=V %5<5=0 �C7=5FO. 

15. ,8O= �.�., %52@N:>20 Є. ". "A>1;82>ABV D>@<C20==O 70=OB>ABV B0 

>?;0B8 ?@0FV 2 AV;ьAь:>3>A?>40@Aь:8E ?V4?@8є<AB20E 2 C<>20E 2>є==>3> G0AC. 

&9;< 8BCB6V8V A4 @V:A4DB8AV= A4G>B6B-CD4>F<KAV= >BAH9D9AJVW «%GK4EAV 

6<>?<>< F4 A4CDO@< 68BE>BA4?9AAO 6 9>BAB@VKAV= F4 F9IAVKAV= A4G>B6<I 

EH9D4I» (�0?>@V66O, 5-6 3@C4=O 2023) �0?>@V66O. 2023. %. 245-247. "EB5<EF<= 

6A9EB> 46FBD4: 6<;A4K9AB DB;5V:ABEFV E9D98AVI ;A4K9Aь K<E?9AABEFV C9DEBA4?G 

F4 DV6AO ;4DB5VFABW C?4F< G EV?ьEь>B7BECB84DEь><I CV8CD<є@EF64I )4D>V6Eь>BW 

B5?4EFV. (0.18/0.09 8DG>. 4D>.). �0?>@V7ь:89 =0FV>=0;ь=89 C=V25@A8B5B. 

16. ,8O= �. �., %52@N:>20 Є. ". �N4Aь:89 :0?VB0; O: D0:B>@ AB0;>3> 
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