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ABSTRACT 

 

Churkin A.O. Formation of Socio-Economic Motivation in Managerial 

Activities. 3 Qualifying scientific work as a manuscript. 

The thesis for the degree of Doctor of Philosophy by the specialty 051 3 

Economics 3 Simon Kuznets Kharkiv National University of Economics of the 

Ministry of Education and Science of Ukraine - Kharkiv, 2024. 

 

This dissertation is dedicated to the generalization and development of 

theoretical positions, the formulation of methodological approaches, as well as 

practical recommendations regarding the formation of socio-economic motivation in 

managerial activities. 

The work examines the conceptual foundations of managerial motivation, 

solves an important scientific and practical task of theoretical and methodological 

justification, and develops practical recommendations for the formation of socio-

economic motivation in managerial activities in enterprises of the energy sector. The 

research substantiates the necessity of focusing attention on managerial motivation in 

the context of humanizing personnel management and addressing modern challenges. 

These conclusions are confirmed by the analysis of dissertations defended over the 
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past decade, the results of which show that most researchers concentrated on 

improving the theoretical foundations of motivation, aiming to expand the 

understanding of the mechanisms that determine employee behavior and motivational 

factors. However, the theoretical and methodological foundations of managerial 

motivation remain insufficiently developed. 

The dissertation pays considerable attention to studying the features of 

managerial activities, presenting modern views on the functions of managerial 

activities for managers at different levels. It proves that without qualified and 

sufficiently motivated managerial personnel, effective enterprise operation and 

development are impossible, and thus the management faces the challenge of 

ensuring motivation in managerial activities. 

In order to create a solid theoretical foundation for the research, a 

comprehensive analysis of motivation theories has been carried out, including content 

theories, process theories, and field theories, which consider various aspects of 

motives and behavioral patterns of employees. Content theories focus on identifying 

basic needs that stimulate individuals to act (e.g., safety, social recognition), while 

process theories emphasize mechanisms and processes that determine the choice and 

direction of behavior (expectations, fairness, evaluation of results). Field theories 

consider motivation as a complex system of interaction between personal factors and 

environmental factors that shape an individual’s <motivational environment.= The 

research proves that for addressing motivation issues in Ukrainian enterprises, it is 

especially important to study modern motivation theories, as they account not only 

for basic needs and motivational mechanisms but also for the dynamic nature of the 

environment, the influence of socio-economic factors, and cultural specifics. 

The analysis of the theories presented in the literature allows the identification 

of behavioral patterns of personnel and, based on them, the determination of key 

factors affecting motivation. This provides a foundation for developing flexible and 

adaptive motivational programs that increase work efficiency in modern conditions 

and contribute to the long-term development of enterprises in Ukraine. 
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The dissertation clarifies the conceptual framework of motivation theory and 

defines the essence and content of the key terms of the research, as determined by the 

analysis of motivation theories. In particular, the concept of "socio-economic 

motivation in managerial activities" has been refined, which, unlike existing views, is 

proposed to be considered as a complex and flexible system of motivation forms, 

methods, and tools that functions based on the patterns and principles of motivation, 

with its main purpose being the harmonization and achievement of both social and 

economic goals of the enterprise and managerial personnel. The concept of 

"motivational environment" and "motivational climate" has been introduced into the 

conceptual framework of motivation. The motivational environment is defined as the 

overall system of conditions created by society and the organization that directly or 

indirectly influence employee motivation through strategies and policies that set the 

direction for motivational efforts. Meanwhile, the motivational climate describes the 

psychological atmosphere within a team, which depends on management style, 

organizational culture, relationships between employees and management, and affects 

the emotional state of workers, their satisfaction, and desire to achieve high results. 

The analysis conducted allowed the development of an improved model of 

socio-economic motivation in managerial activities, which, unlike existing ones, is 

built in line with the requirements of content, process theories of motivation, and 

field theories. This model integrates such elements as socio-economic needs, 

interests, goals of the enterprise and managerial personnel, patterns and principles, 

forms of motivation, methods, tools for motivational impact, and is aimed at 

achieving harmony between the goals of the enterprise and managerial personnel. A 

detailed analysis of the model's elements has been performed, and their content has 

been explored. The classification of forms of personnel motivation has been 

improved by introducing new criteria: the object of influence (motivation for 

managers, specialists, employees, and workers); the variant of interaction between the 

interests of managerial personnel and the enterprise (harmonized, balanced, 

disharmonized, dissonant motivation); orientation towards satisfying existing or new, 

activated needs influenced by management (actual and prospective motivation). This 



11 

allows for the necessary changes in the needs, interests, and goals of managerial 

personnel and helps determine the directions for the development of their motivation. 

The dissertation analyzes contemporary approaches to diagnosing motivation 

in managerial activities. It proves that the main prerequisites for the formation of an 

effective motivation system in an enterprise are the identification of environmental 

factors and clarification of the nature of their influence, as well as an analysis of the 

state of elements of the motivational system for managerial personnel. To this end, a 

procedure for diagnosing motivation in managerial activities has been proposed, 

highlighting the stages, justified methods, and expected results. The feasibility of 

using PEST analysis to assess the level of favorability of the external motivational 

environment and surveys to evaluate the motivational climate, particularly for 

assessing the motivational characteristics of managerial activities, is substantiated. 

The analysis of the external motivational environment shows that the current 

situation in our country is extremely unfavorable, with the influence of economic, 

political, and partially socio-cultural factors hindering positive development, leading 

to a deep crisis in motivation at enterprises. Various statistical data convincingly 

demonstrate that the modern Ukrainian worker is more focused on meeting basic 

needs rather than engaging in effective and productive work activities. Resolving this 

issue at the national level requires serious changes in all key areas of public life. 

As part of the second stage of diagnosing motivation in managerial activities, 

the current needs of employees engaged in managerial activities were examined; the 

relationship between job satisfaction and rewards, as well as the transparency and 

clarity of the reward system, was established; and the state of the motivational 

climate within the team was studied, determining its impact on employees. This 

allowed for insights into the psychological atmosphere in the organization and its role 

in employee motivation. The findings revealed the absence of effective motivation 

for managerial activities across all the studied enterprises. The collected data became 

the basis for further analysis of the motivational situation in the organization and 

adjustments to the motivation management system, which will contribute to 

enhancing the effectiveness of managerial activities. 
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To reduce motivation costs, which is especially relevant in the current 

conditions when energy sector enterprises suffer from military aggression, a social 

technology for determining reserves of motivation in managerial activities has been 

developed. Testing this technology in five energy sector enterprises confirmed its 

feasibility and necessity. It includes factor analysis methods to identify latent factors 

affecting labor behavior, the profile method for determining positions where 

performance deviates from the norm, and ranking to arrange reserves according to 

their impact for identifying reserves for motivational influence. At the studied 

enterprises, these reserves included career growth opportunities, recognition and 

approval of work results, transparent work assessment, skills development, salary, 

work schedule, high levels of responsibility, creative and personal growth 

opportunities, and work control. The application of this technology showed 

significant differences in the reserves of motivational impact across different 

enterprises, indicating that the formation of managerial motivation at each enterprise 

has its unique features. 

Based on the generalization of theoretical and empirical research, an 

algorithm for forming socio-economic motivation in managerial activities has been 

developed. It is proven that by setting specific tasks for managerial personnel that 

contribute to the achievement of enterprise goals and linking them with rewards 

(defined considering reserves of motivational influence) and communicating this 

information to managers, the harmonization of needs, interests, and goals of the 

enterprise and managerial personnel is ensured. An organizational support program is 

proposed, which includes three main tasks: diagnosing motivation in managerial 

activities at the enterprise and determining possible directions (reserves) of 

motivational impact on managers; harmonizing the needs, interests, and goals of 

managers and the enterprise through the formation of motivation in managerial 

activities; and assessing the effectiveness of motivation. 

A method for assessing the effectiveness of the motivation mechanism for 

managerial personnel is proposed. To assess the effectiveness of motivation in 

managerial activities, a two-dimensional matrix for qualitative evaluation of the level 
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of harmonization between the goals of the enterprise and managerial personnel was 

constructed. At the evaluation stage, written surveys of experts were conducted, and 

the obtained data were generalized and presented in matrix form. As a result, the 

implementation of the proposed approach to evaluating effectiveness yielded the 

following outcomes: the most effective motivation mechanism for managerial 

activities was found at JSC "Kharkivenergozbut", PJSC "Centerenergo", JSC 

"Kharkivoblenergo", and the Tripilya TPP. At the Zmiev TPP, the effectiveness level 

was deemed "satisfactory," with the worst situation being at Zmiev TPP, where only 

social goals of employees are achieved. 

The practical value of the developments is ensured by their implementation in 

the activities of domestic enterprises, particularly the proposed methodological 

approach to diagnosing motivation for managerial personnel. The technology for 

identifying reserves of motivational influence on managerial activities has been 

implemented in the activities of "Mykolaiv Electric Supply Company" LLC 

(reference No. 03-08/1907 from 09.09.2024) and PJSC "Kharkivenergozbut" 

(reference No. 05/5429 from 10.09.2024). Some theoretical and practical results of 

the dissertation work have also been implemented in the educational process at the 

Department of Social Economics of Kharkiv National Economic University named 

after Simon Kuznets in courses such as "Team Management," "Fundamentals of Self-

Management and Leadership," and "Human Resource Management" for students in 

the specialties 051 Economics and 232 Social Security (reference No. 24/86-09-61 

from 06.09.2024). 

Keywords: motivational function; principles of motivation, motivation 

methods, motivation factors, personnel, material motivation, compensation 

management, social and labor relations, personnel management, talent attraction, 

remote management, organizational culture, competent organization; management 

structure, leadership styles. 
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<>B820FV9=8<8 AB8<C;0<8, 2@0EC20==O O:8E C 28@>1=8GV9 4VO;P=>ABV є =5 ;8H5 

206;828< D0:B>@>< >A>18ABVA=>3> 7@>AB0==O, 0 9 ?>BC6=8< V=AB@C<5=B>< 

?V428I5==O 5D5:B82=>ABV C?@02;V=AP:8E ?@>F5AV2 [80]. 

�:BC0;P=VABP >1@0=>W B5<8 4>A;V465==O ?V4B25@46CєBPAO G8A;5==8<8 

=0C:>28<8 @>7@>1:0<8, 7>:@5<0 70E8I5=8<8 48A5@B0FV9=8<8 @>1>B0<8, O:V 

?@8A2OG5=V @V7=>1VG=8< 0A?5:B0< 5D5:B82=>3> C?@02;V==O <>B820FV9=8<8 

?@>F5A0<8. '?@>4>26 >AB0==VE 15 @>:V2 (201032024 @@.) ?8B0==O >?B8<V70FVW 

<>B820FVW B0 4Vє2>3> AB8<C;N20==O ?@0FV2=8:V2 AB0;8 >1'є:B>< 4>A;V465==O C 

1030BP>E DC=40<5=B0;P=8E B0 ?@8:;04=8E 48A5@B0FV9=8E @>1>B0E, 

?@54AB02;5=8E 4;O 74>1CBBO =0C:>2>3> ABC?5=O :0=4840B0 V 4>:B>@0 =0C: C 

@V7=8E =0C:>28E 30;C7OE. 

/: A2V4G8BP ?@>2545=89 0=0;V7 45B0;P=8E 02B>@5D5@0BV2 48A5@B0FV9 V 

A0<8E 4>A;V4=8FP:8E @>1VB, =091V;PHC C203C 4>A;V4=8:8 7>A5@546C20;8 =0 

24>A:>=0;5==V B5>@5B8:>-<5B>4>;>3VG=>3> ?V4�@C=BO ACG0A=>W <>B820FVW 
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?5@A>=0;C (B01;. 1.1). *V 4>A;V465==O є 7=0G=8< 2=5A:>< C @>728B>: =0C:>2>3> 

@>7C<V==O ?@8=F8?V2 C?@02;V==O <>B820FVєN, 0 B0:>6 C ?@0:B8G=5 

2?@>20465==O =>28E ?V4E>4V2 4> AB8<C;N20==O ?@0FV 2 @V7=8E >@30=V70FV9=8E 

A5@54>28I0E. 

&45?<JO 1.1 

�0?@O<8 4>A;V465=ь <>B820FVW C 48A5@B0FVOE 2VBG87=O=8E CG5=8E  
(2010-2024 @@) 
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�0:C;V=0 ".%. [3] +  +      + 

�5@8A;02AP:0 �.�. [5]     +  +   

�>40@5FP:0 ". . [8]  +  +    +  

�5<84>20  . . [15] + +   +    + 

�@C68=V=0 �.�. [24] + +        

�>ABV= �... [37] +     +    

�CB>20 !.�. [41] +     +  + + 

�VB2V=>2 �.�. [46] +    + +   + 

 0:;0:>2 %. .[52] + + +       

 5;P=8: �. . [54] +    + +   + 

#V;V3@V< �.�. [61] + + +  +     

#>;N:  .�. [64] +   + +     

#>?04N: ".". [66] +   +  +    

$V7=8: �.�. [67] +        + 

&:0G5=:> ".�. [82] + + +  +     

#A8E>;>3VG=V =0C:8  

�;8<GC: �.". [29] +         

�>7>20 �. �. [31]  +   +     

�@52AP:0 ".�. [38]     +     

#>4H8209;>2 (.  . [63] + +   +     

'7030;P=5=> 02B>@>< =0 >A=>2V [4, 6, 9, 15, 24, 29, 31, 37, 38, 41, 46, 52, 54, 61, 63, 64, 

66, 67, 82] 
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�>:@5<0, =0C:>25FP �. �VB2V=>2, A?8@0NG8AP =0 3;81>:5 C7030;P=5==O B0 

AB@C:BC@>20=C A8AB5<0B870FVN ACG0A=8E B5>@5B8G=8E ?V4E>4V2, C4>A:>=0;82 

287=0G5==O ACB=>ABV ?>=OBBO "A8AB5<0 B@C4>2>W <>B820FVW". �V= ?@54AB0282 WW O: 

"FV;VA=C A8AB5<C C73>465=>W 270є<>4VW B0 :><?;5:A=>3> 2?;82C >@30=V70FV9=>-

5:>=><VG=8E ?@8=F8?V2, AB@C:BC@>20=8E <5B>4V2 V A?5FV0;V7>20=8E 2065;V2, I> 

70157?5GCNBP >?B8<0;P=VABP B0 4Vє2VABP AB8<C;N20==O ?@>4C:B82=>3> 

?5@A>=0;C ?V4?@8є<AB20 4> <0:A8<0;P=> 5D5:B82=>W B@C4>2>W 4VO;P=>ABV" [46, c. 

22]. �>A;V4=8FO  . #>;N: 2=5A;0 :>@5:B828 C 287=0G5==O ?>=OBBO ">FV=:0 9 

<>B820FVO ?5@A>=0;C", CB>G=82H8 9>3> O: ?@>F5A, I>, =0 WW 4C<:C, 

"2V4@V7=OєBPAO 2V4 B@048FV9=8E ?V4E>4V2 V ?5@5410G0є ?>A;V4>2=89, 

A8AB5<0B8G=89 ?@>F5A >FV=N20==O 2V4?>2V4=>ABV ?@>D5AV9=8E V >A>18ABVA=8E 

E0@0:B5@8AB8: >:@5<>3> ?@0FV2=8:0 709<0=V9 ?>A04V, 0 B0:>6 9>3> 

@57C;PB0B82=>ABV C 28:>=0==V ?>AB02;5=8E 70240=P. !0 >A=>2V B0:>W >FV=:8 

74V9A=NєBPAO ?@>?>@FV9=0 28=03>@>40, I> <0є ?@O<C B0 ?@>3@5A82=C 

70;56=VABP 2V4 4>AO3=CB8E @57C;PB0BV2 B@C4>2>W 4VO;P=>ABV" [64, c. 19]. 

". &:0G5=:> 45B0;V7C20;0 287=0G5==O ?>=OBP "<>B820FVO ?@0FV" B0 "A8AB5<0 

<>B820FVW ?@0FV" 2 :>=B5:ABV "V==>20FV9=>3> @>728B:C 5:>=><V:8", I>, =0 WW 

4C<:C, <0є 2@0E>2C20B8 "FV;VA=C 270є<>4VN >1'є:B82=8E V AC1'є:B82=8E 

D0:B>@V2", 0 B0:>6 =5>1EV4=VABP 040?B0FVW B@048FV9=8E <5B>4V2 <>B820FVW ?@0FV 

4> =>28E @50;V9. !0 2V4<V=C 2V4 :;0A8G=8E ?V4E>4V2, I> @>73;O40NBP 

?@0FV2=8:V2 O: ?0A82=8E 28:>=02FV2, =>25 287=0G5==O 0:F5=BCє C203C =0 @>;V 

A?V2@>1VB=8:V2 O: 0:B82=8E CG0A=8:V2 V==>20FV9=8E ?@>F5AV2, I> ?5@5410G0є 

70AB>AC20==O <>B820FV9=8E <5B>4V2, A?@O<>20=8E O: =0 ?V428I5==O >A2VB=P>3> 

B0 :20;VDV:0FV9=>3> @V2=O, B0: V =0 5D5:B82=5 28:>@8AB0==O >B@8<0=8E 7=0=P C 

?@>F5AV V==>20FV9=>W 4VO;P=>ABV. *5, C A2>N G5@3C, A?@8OB8<5 V=B5;5:BC0;V70FVW 

:20;VDV:>20=>W ?@0FV, ?V428ICNG8 WW V=25AB8FV9=C B0 :><5@FV9=C ?@8201;82VABP 

[82, c. 6]. �. �>ABV= 71030B82 ?>=OBV9=89 1078A <>B820FVW, CB>G=82H8 7<VAB 

?>=OBBO "<0B5@V0;P=5 AB8<C;N20==O C A8AB5<V <>B820FVW", O:5 2V= @>73;O40є O: 

"AC:C?=VABP 270є<>72'O70=8E 4><V=0=B=>-<>B820FV9=8E 70E>4V2, O:V A?@O<>20=V 

=0 704>2>;5==O V=482V4C0;P=8E ?>B@51 ?5@A>=0;C ?V4?@8є<AB20 2 70;56=>ABV 2V4 
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AB@0B53VG=8E V B0:B8G=8E @57C;PB0BV2 WE 3@C?>2>W B0 ?5@A>=0;P=>W @>1>B8 70 

4>?><>3>N A8AB5<8 70:>=>402G>-=>@<0B82=8E, 5:>=><VG=>-DV=0=A>28E, 

A>FV0;P=>-040?B82=8E B0 >@30=V70FV9=8E ?5@<0=5=B=8E D0:B>@V2 V 70E>4V2, 

?>2'O70=8E 7 28@>1=8FB2>< ?@>4C:FVW (B>20@V2, @>1VB B0 ?>A;C3)" [37, c. 3]. -> 

AB>ACєBPAO 48A5@B0FV9 =0 74>1CBBO =0C:>2>3> ABC?5=O :0=4840B0 ?A8E>;>3VG=8E 

=0C:, B> 2>=8 1V;PH>N <V@>N >@Vє=B>20=V =0 >A>18ABVA=V 0A?5:B8 <>B820FVW. 

!0?@8:;04, (. #>4H8209;>2 70?@>?>=C202 B5@<V= "<>B820FV9=0 AD5@0 

>A>18AB>ABV" B0 =0402 9>3> B>G=5 287=0G5==O. �V= >?8ACє F5 ?>=OBBO O: "F5=B@ 

>A>18ABVA=>3> ?@>AB>@C, 45 270є<>4VNBP CAV V=482V4C0;P=V 2;0AB82>ABV 

>A>18AB>ABV, O:V 2?;820NBP =0 E0@0:B5@ A:;04=8E <>B820FV9=8E ?@>F5AV2". 

�06;82VABP FP>3> F5=B@C ?>;O30є 2 B><C, I> 2V= 7040є GVB:C A?@O<>20=VABP 

>A>18AB>ABV, ?V4B@8<Cє WW ?A8E>;>3VG=C ABV9:VABP, 70157?5GCє AB01V;P=VABP 

2=CB@VH=P>3> A2VBC B0 715@V30є FV;VA=VABP WW AB@C:BC@8. [63, c. 4]. 

%CBBє2C C203C 4>A;V4=8:V2 ?@825@B0;8 ?@>1;5<8 �8O2;5==O B0 

:><?;5:A=5 4>A;V465==O @V7=>1VG=>3> 2?;82C G8A;5==8E G8==8:V2 =0 

D>@<C20==O <>B820FVW ?@0FV ?@825@B0;> C203C 1030BP>E =0C:>2FV2. �@C=B>2=> 

FVєN ?@>1;5<0B8:>N 709<0;0AO ". &:0G5=:>, O:0 70?@>?>=C20;0 45B0;P=C 

AB@C:BC@C 1030B>@V2=528E D0:B>@V2, I> 2?;820NBP =0 <>B820FVN ?@0FV. �>=0 

?V4:@5A;Nє, I> FO AB@C:BC@0 "2@0E>2Cє 2AV @V2=V A>FVC<C B0 2:;NG0є 2=CB@VH=V 

(V=482V4C0;P=V ?>B@518 ;N48=8, 3;81>:V V=B5@5A8, 206;82V FV==VA=V >@Vє=B8@8, 

E0@0:B5@=V @8A8 =0FV>=0;P=>3> <5=B0;VB5BC, 0:B82=C V=VFV0B82=VABP, 28A>:89 

@V25=P ?@>D5AV9=>W <09AB5@=>ABV) V 7>2=VH=V G8==8:8 (5:>=><VG=>3>, 

A>FV0;P=>3> E0@0:B5@C (@V25=P @>728B:C ?0@B=5@AP:8E 270є<8= C A>FV0;P=V9 

AD5@V), >@30=V70FV9=>-04<V=VAB@0B82=>3> @V2=O, 0 B0:>6 V=B5;5:BC0;P=>3> B0 

V==>20FV9=>3> A?@O<C20==O)" [82, A. 5]. !0 4C<:C 4>A;V4=8FV, 2?@>20465==O 

A0<5 B0:>W :><?;5:A=>W A8AB5<8 D0:B>@V2 4>72>;Oє ?@>0=0;V7C20B8 ACG0A=V 

B5=45=FVW D>@<C20==O <>B820FV9=8E ?@>F5AV2, 287=0G8B8 WE=N @>;P C 

A>FV0;P=>-B@C4>28E 2V4=>A8=0E B0 >FV=8B8 2?;82 =0 A>FV0;P=>-5:>=><VG=89 

@>728B>: =0 @V7=8E @V2=OE: <0:@>5:>=><VG=><C, <57>5:>=><VG=><C B0 

<V:@>5:>=><VG=><C. �. �>7>20, 7>A5@546CNG8 C203C =0 0A?5:B0E =02G0;P=>W 
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<>B820FVW, 284V;Oє >@30=V70FV9=>-?5403>3VG=V, A>FV0;P=>-?A8E>;>3VG=V B0 

V=482V4C0;P=>->A>18ABVA=V G8==8:8, I> ACBBє2> 2?;820NBP =0 ?@>F5A 

D>@<C20==O <>B820FV9=>W A:;04>2>W [31, A. 5]. �. #V;V3@V< 0=0;V7Cє D0:B>@8 

@>728B:C <>B820FVW O: =52V4'є<=V AB@C:BC@=V :><?>=5=B8 7030;P=>3> 

<>B820FV9=>3> <5E0=V7<C. 'G5=89 ?@>?>=Cє WE=N :;0A8DV:0FVN =0 "G8==8:8 

30;P<C20==O B0 AB8<C;N20==O, I> є =5>1EV4=8<8 4;O 28@VH5==O 70240=P 

C?@02;V==O ?5@A>=0;>< B0 D>@<C20==O 9>3> <>B820FVW 4> 4>AO3=5==O O: 

AB@0B53VG=8E, B0: V B0:B8G=8E FV;59 @>728B:C ?V4?@8є<AB20 2 FV;><C" [61, A. 5].  

&0:>6 CG5=8E FV:028;8 ?8B0==O @>7@>1:8 V=AB@C<5=B0@VN B0 ?@>F54C@ 

>FV=:8 <>B820FVW ?@0FV2=8:V2. %5@54 B0:8E @>1VB ?@0FO %.  0:;0:>20, O:89 

@>728=C2 B5>@5B8:>-<5B>48G=V >A=>28 4>A;V465==O A>FV0;P=>-5:>=><VG=>W 

<>B820FVW ?5@A>=0;C ?V4?@8є<AB2, I> ?>є4=Cє <5B>48 AB0B8AB8G=>3> B0 

A>FV>;>3VG=>3> 0=0;V7C B0 4>72>;Oє "74V9A=N20B8 ?>3;81;5=C >FV=:C =0A;V4:V2, 

?5@54C<>2, ?5@5H:>4, 5D5:B82=>ABV V 4Vє2>ABV A>FV0;P=>-5:>=><VG=>W <>B820FVW 

?5@A>=0;C ?V4?@8є<AB20 7 2V4>1@065==O< 2?;82C =0 V==>20FV9=V @57C;PB0B8 

?@0FV" [52, A. 20] .  

!5 ><8=C;8 C203>N 02B>@8 9 0A?5:B8 <0B5@V0;P=>W <>B820FVW B0 

AB8<C;N20==O. �< ?@8A2OG5=V @>1>B8 ". #>?04N: [66], �. �>ABV=0 [37], 

!. �CB>2>W [41], �. �VB2V=>20 [46]. �. �>ABV= A?@O<C202 A2>W 7CA8;;O =0 @>728B>: 

<5E0=V7<C <0B5@V0;P=>3> AB8<C;N20==O C A8AB5<V <>B820FVW =0 ?V4?@8є<AB20E 

5;5:B@>5=5@35B8:8. �>3> @>7@>1:0 107CєBPAO =0 "AB@0B53VG=8E ?0@0<5B@0E B0 

0;PB5@=0B82=8E =0?@O<:0E @>728B:C <0B5@V0;P=>3> AB8<C;N20==O C A8AB5<V 

<>B820FVW, I> 40є <>6;82VABP 70 4>?><>3>N 28:>@8AB0==O @57C;PB0BV2 >FV=>: 

ABC?5=O 7=0GCI>ABV 4><V=0=B=8E <5B>4V2 <>B820FVW B0 5D5:B82=>ABV 2065;V2 

7<5=H8B8 45AB@C:B82=89 ?@>O2 A8AB5<=8E D0:B>@V2 <>B820FV9=>3> 2?;82C =0 

@V25=P <0B5@V0;P=>3> AB8<C;N20==O B@C4>2>W 4VO;P=>ABV"[37, A. 11-12]. 

". #>?04N: A2>N @>1>BC ?@8A2OB8;0 D>@<C20==N A8AB5<8 <0B5@V0;P=>W 

<>B820FVW ?@0FV2=8:V2 ?V4?@8є<AB2 =0 >A=>2V 10;0=AC V=B5@5AV2 2;0A=8:V2 B0 

?5@A>=0;C [66]. 
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#@>2545=89 �@C=B>2=89 0=0;V7 =0C:>28E 465@5; 7 40=>W ?@>1;5<0B8:8 

70A2V4G82, I> VA=Cє =87:0 0:BC0;P=8E ?8B0=P, O:8< =0C:>20 A?V;P=>B0 ?@84V;Oє 

=54>AB0B=P> C2038 01> O:V ?5@51C20NBP ;8H5 =0 ?>G0B:>28E 5B0?0E @>7@>1:8. 

"4=8< V7 =091V;PH 7=0GCI8E 0A?5:BV2, =0 =0HC 4C<:C, є =54>AB0B=O 

:>=F5?BC0;P=0 B0 ?@0:B8G=0 @>7@>1;5=VABP B5>@5B8G=8E V <5B>48G=8E >A=>2 

<>B820FVW C?@02;V=AP:>W 4VO;P=>ABV ?5@A>=0;C. *5 є ACBBє2>N ?5@5H:>4>N 4;O 

70157?5G5==O 5D5:B82=>ABV @>1>B8 ?V4?@8є<AB20, 9>3> DC=:FV>=C20==N =0 

70A040E 3C<0=V70FVW, 0465 A0<5 "C?@02;V=AP:89 ?5@A>=0; є =>AVє< 

V=B5;5:BC0;P=>3> :0?VB0;C, 9>3> =028G:8 V :><?5B5=FVW є :;NG>28<8 

5;5<5=B0<8 1C4P-O:>3> CA?VH=>3> 1V7=5AC V ?@O<> 2?;820NBP =0 ?>:07=8:8 9>3> 

5D5:B82=>ABV V @8=:>2>W ?@8201;82>ABV" [28, A. 72]. (0:B>@ =5287=0G5=>ABV 2 

A>FV0;P=8E A8AB5<0E @>18BP C?@02;V=AP:C 4VO;P=VABP <8AB5FB2><, B><C "ACG0A=V 

<5=5465@8 3 F5 A8AB5<=V ?@>D5AV>=0;8, O:V AP>3>4=V @>1;OBP BV @5GV, ?@> O:V 

V=HV 1C4CBP 4C<0B8 BV;P:8 702B@0" [28, A. 295].  

'?@02;V=AP:0 4VO;P=VABP є ?5@5206=> @>7C<>2>N, <0є B2>@G89 E0@0:B5@, є 

A:;04=>N, @V7=><0=VB=>N B0 =0?@C65=>N, 28<030є 28A>:>3> @V2=O 

:><?5B5=B=>ABV 2V4 ?@0FV2=8:V2, O:V WW 74V9A=NNBP, 0 >B65 <0є V >A>1;82>ABV 

<>B820FVW (@8A. 1.1) 

(C=:FV>=0;P=89 0=0;V7 C?@02;V=AP:>W 4VO;P=>ABV :5@V2=8:0 ?5@52060є 

A5@54 V=H8E ?V4E>4V2 (5<?V@8G=>3> 0=0;V7C, @>;P>2>3>, 4VO;P=VA=>-

?A8E>;>3VG=>3>, 48<5=AV>=0;P=>3>, =>@<0B82=>3> [70]) V 9>3> ACB=VABP ?>;O30є 2 

@>7:@8BBV >A=>2=8E DC=:FV9 C?@02;V==O. /: 707=0G0є �. %28ABC=, 74V9A=5==O 

0=0;V7C C?@02;V=AP:>W 4VO;P=>ABV ?5@5206=> 2V41C20єBPAO =0 >A=>2V @>7:@8BBO 

:;NG>28E DC=:FV9 C?@02;V==O, I> є, 157C<>2=>, =091V;PH 045:20B=8< V 

>?B8<0;P=8< A?>A>1>< @>7:@8BBO WW 7<VABC 2 ACG0A=8E C<>20E [71]. *59 ?>3;O4 

=0 C?@02;V=AP:C 4VO;P=VABP ?>4V;ONBP  . �>@>=V=0, �. �C3>20, �. %є@V:>2 [18], 
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O:0 AB25@46Cє, I> «?>1C4>20 A8AB5<8 <>B820FVW ?@0FV =0 >A=>2V >@30=V70FV9=>W 

:C;PBC@8 ?V4?@8є<AB20, C73>465==O B@048FV9=8E 70A>1V2 AB8<C;N20==O ?@0FV 7 

FV==>ABO<8, =>@<0<8, <VAVєN DV@<8, >@Vє=B0FVO A8AB5<8 =0 4>23>AB@>:>2C 

?5@A?5:B82C 40NBP <>6;82VABP =5 BV;P:8 >B@8<0B8 :>=:@5B=89 5:>=><VG=89 

@57C;PB0B, 0;5 V 70?CAB8B8 2=CB@VH=V9 <5E0=V7< <>B820FVW, <>B820FVN A0<>N 
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N. Doshi, O:V 707=0G0NBP, I> 28A>:>5D5:B82=0 :C;PBC@0 <0:A8<V7Cє 28:>=0==O, 

<5BC V ?>B5=FV0; >A>18AB>ABV, V 72>48BP 4> <V=V<C<C 5<>FV9=89 B8A:, 

5:>=><VG=89 B8A: B0 V=5@FVN, I> A?@8Oє AB2>@5==N B>B0;P=>W <>B820FVW [63]; 

Sokro �., O:89 4>2V2, I> >@30=V70FV9=0 :C;PBC@0 ?@O<> 2?;820є =0 <>B820FVN 

A?V2@>1VB=8:V2, V >?>A5@54:>20=> 3 =0 5D5:B82=VABP >@30=V70FVW V G8< :@0I0 

>@30=V70FV9=0 :C;PBC@0, B8< 28I5 <>B820FV9=89 @V25=P A?V2@>1VB=8:V2 [119]; 
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�.  >4V=0, O:V 287=0G0NBP :>@?>@0B82=C :C;PBC@C >4=8< 7 "=09206;82VH8E 

D0:B>@V2 <>B820FVW ?@0FV2=8:V2 4> 5D5:B82=>W B@C4>2>W 4VO;P=>ABV, O:89 
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B0 =53;0A=V ?@028;0 ?>254V=:8, I> 70157?5GCNBP 5D5:B82=C >@30=V70FVN ?@0FV 2 
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%?@>18 C7030;P=8B8 VA=CNGV ?V4E>48 4> <>B820FVW 74V9A=5=> 2 @>1>B0E 

1030BP>E 02B>@V2 [19, 21, 33, 45, 75, 140, 142]. *V:0289 ?V4EV4 4> >1’є4=0==O 

B5>@V9 <>B820FVW ?@>?>=Cє �. !0C<V:, O:0 284V;Oє "F8:;VG=C ?>B@51>2C 

<>B820FVN" [59]. 

)>G0 A?@>18 CA2V4><8B8 B0 ?>OA=8B8 ?@8G8=8 ;N4AP:>W ?>254V=:8 B0 

A?>A>18 2?;82C =0 =5W ?>G0;8 7’O2;OB8AO I5 2 ?@0FOE AB0@>402=VE DV;>A>DV2, 

V=B5=A82=5 =0C:>25 >A<8A;5==O ?@>1;5< B@C4>2>W <>B820FVW @>7?>G0;>AO V7 

70@>465==O< :0?VB0;V7<C. -5 �. %<VB =0<0302AO ?>OA=N20B8 ?>254V=:C ;N48=8 

7 5:>=><VG=>W B>G:8 7>@C. �3V4=> 9><C, ;N48=0 702648 1C45 =0<030B8AO 

?>;V?H8B8 A2V9 5:>=><VG=89 AB0=, 0 3>;>2=8< <>B82>< WW 4VO;P=>ABV є 

5:>=><VG=89 V=B5@5A, ?@03=5==O <0:A8<0;P=>W 5:>=><VG=>W 283>48, ?>:@0I5==O 

4>1@>1CBC. �. %<VB 707=0G02, I> VA=Cє ;8H5 ?’OBP 3>;>2=8E C<>2, O:V 
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>2>;>4V==O =8<, ?>ABV9=VABP 70=OBP, 1V;PH0 4>2V@0 >A>10<, O:V 709<0NBPAO =8< 

B0 V<>2V@=VABP CA?VEC [76, A. 66].  

�=0G=89 2=5A>: C @>728B>: B5>@VW V ?@0:B8:8 <>B820FVW B@C4>2>W 

4VO;P=>ABV 7@>18;8 (. &59;>@, (. �V;15@B, �. �V;15@B, �. �<5@A>=,  . (>;;5B, 

". ,5;4>=, �. (09>;P, �.  59>.  
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?@0FV, 0 9 70 @0EC=>: CG0ABV V=H8E >AV1 C F8E ?@>F5A0E.  . &C30=-�0@0=>2AP:89 

>4=8< 7 ?5@H8E C 2VBG87=O=V9 A>FV>;>3VW @>7@>182 GVB:C :;0A8DV:0FVN 

;N4AP:8E ?>B@51, ?>4V;82H8 WE =0 ?’OBP >A=>2=8E 3@C?: DV7V>;>3VG=V, AB0B52V, 

A8<?B><0B8G=V V=AB8=:B8 B0 ?>B@518, 0;PB@CWAB8G=V, 0 B0:>6 ?>B@518 

?@0:B8G=>3> E0@0:B5@C. ". �5>=BPє2 70?@>?>=C202 B5>@VN, 73V4=> 7 O:>N 

<>B820FV9=0 AD5@0 ;N48=8 ?>E>48BP 2V4 WW 4VO;P=>ABV. ' @0<:0E FVєW :>=F5?FVW 

1C;> 282545=> ?@8=F8? 270є<=>W 2V4?>2V4=>ABV <V6 AB@C:BC@>N 4VO;P=>ABV B0 

1C4>2>N <>B820FV9=>W AD5@8: ?>B@518 ;N48=8 2V4?>2V40NBP WW 7030;P=V9 

?>254V=FV, @V7=><0=VB=VABP <>B82V2 2V4?>2V40є A8AB5<V 4VO;P=>AB59, 0 FV;O<, I> 

D>@<CNBP 4VO;P=VABP, 3 C?>@O4:>20=V9 AC:C?=>ABV 70240=P. ". �4@02><8A;>2, 

2VBG87=O=89 A>FV>;>3, @>7@>182 :>=F5?FVN <>B82V2 B@C4>2>W 4VO;P=>ABV, I> 

>E>?;Nє :V;P:0 @V2=V2 <>B820FVW: <0B5@V0;P=C 70FV:02;5=VABP 2 @57C;PB0B0E 

?@0FV, 7<VAB ?@0FV, A>FV0;P=V 2V4=>A8=8 2 :>;5:B82V B0 A5=A, O:89 ;N48 =040NBP 

2;0A=V9 ?@0FV [35]. 

!0 =0HC 4C<:C, =091V;PH 206;828< 4;O 28@VH5==O ?@>1;5< <>B820FVW =0 

C:@0W=AP:8E ?V4?@8є<AB20E є 4>A;V465==O A0<5 ACG0A=8E B5>@V9 <>B820FVW. 

�=0;V7 B5>@V9, ?@54AB02;5=8E 2 ;VB5@0BC@V, 40є <>6;82VABP 284V;8B8 

70:>=><V@=>ABV ?>254V=:8 ;N48=8 V =0 FV9 >A=>2V 28O28B8 >A=>2=V G8==8:8 

<>B820FVW.  

$>73;O=5<> ?5@H 70 2A5 7<VAB>2=V B5>@VW <>B820FVW. ' =8E 0=0;V7CNBPAO 

2=CB@VH=V A?>=C:8 (?>B@518), I> 2?;820NBP =0 <>B820FVN. !091V;PH 2V4><8<8 

B5>@VO<8 FVєW 3@C?8 є: B5>@VO Vє@0@EVW ?>B@51 �.  0A;>C, B5>@VO �. �;P45@D5@0, 

42>D0:B>@=0 B5>@VO (. �5@F15@30, B5>@VO =01CB8E ?>B@51 �.  0:-�;5;;0=40. 
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&45?<JO 1.3 

#7030;ь=5==O 70:>=><V@=>AB59 @53C;N20==O ?>254V=:8 ;N48=8, O:V 
?@54AB02;5=> 2 ACG0A=8E 7<VAB>2=8E B5>@VOE <>B820FVW  

�2B>@ /&5>@VO �0:>=><V@=>ABV ?>254V=:8 

�.  0A;>C / &5>@VO 
Vє@0@EVW ?>B@51 [116] 

#>254V=:0 ;N48=8 70;568BP 2V4 =5704>2>;5=8E ?>B@51. 
#>B@518 @>7?>4V;ONBPAO =0 ?’OBP @V2=V2, V 704>2>;5==O 
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704>2>;5==O ?>B@51 =86G8E @V2=V2. 

�. �;P45@D5@ / &5>@VO 
VA=C20==O, 2V4=>A8= V 
7@>AB0==O [96] 

#>254V=:0 ;N48=8 >1C<>2;5=0 =5704>2>;5=8<8 ?>B@510<8 
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(. �5@F15@3 / 

�2>D0:B>@=0 B5>@VO 
[107] 

#>254V=:0 ;N48=8 7C<>2;5=0 42><0 3@C?0<8 D0:B>@V2: 
D0:B>@0<8 3V3Vє=8, I> AB>ACNBPAO C<>2 ?@0FV B0 
>B>GCNG>3> A5@54>28I0, V <>B820FV9=8<8 D0:B>@0<8, I> 
287=0G0NBP 7<VAB @>1>B8 B0 2V4GCBBO WW 206;82>ABV. 

�.  0:�;5;;0=4 / &5>@VO 
7CAB@VG=8E ?>B@51 [117] 

#>254V=:0 ;N48=8 D>@<CєBPAO G5@57 ?>B@518 2 4>AO3=5==V 
CA?VEC, ?@03=5==V 4> 2;048 B0 1060==V A?V2?@0FN20B8 7 
V=H8<8 ;N4P<8 

!. .. #>4>;PG0: /  
R-B5>@VO [62] 

#>254V=:0 ;N48=8 >1C<>2;5=0 AE8;P=VABN 4> @878:C B0 
?@03=5==O< 4>AO30B8 @57C;PB0BV2 G5@57 ?@89=OBBO ?52=8E 
@878:>20=8E @VH5=P 

,.$VGV B0 #. 0@BV= / 12-

D0:B>@=0 B5>@VO 
<>B820FVW [129]  

#>254V=:0 ;N48=8 287=0G0єBPAO @O4>< <>B820FV9=8E 
D0:B>@V2, A5@54 O:8E <0B5@V0;P=5 70>E>G5==O, DV78G=V C<>28 
?@0FV, >@30=V70FV9=0 AB@C:BC@0, A>FV0;P=V :>=B0:B8, 
270є<8=8 7 :>;530<8, 287=0==O 4>AO3=5=P, ?@03=5==O 4> 
4>AO3=5==O FV;59, 2;040 B0 2?;82, @V7=><0=VB=VABP 70240=P, 
:@50B82=VABP, A0<>24>A:>=0;5==O B0 V=B5@5A 4> @>1>B8 

'7030;P=5=> 02B>@>< =0 >A=>2V [62, 96, 107, 116, 117, 129] 
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A?@028;0 B5>@VO Vє@0@EVW ?>B@51, @>7@>1;5=0 �.  0A;>C. #>B@518 ;N459 2V= 

>1’є4=02 C ?’OBP >A=>2=8E 3@C?: DV7V>;>3VG=V ?>B@518 (?>2'O70=V 7 =5>1EV4=VABN 

?V4B@8<:8 68BBє740B=>ABV >@30=V7<C: ?>B@518 2 W6V, >4O7V, ?>2VB@V); ?>B@518 

157?5:8 (?@03=5==O 4> 157?5G=>3> AB0=C V AB01V;P=>ABV: ?>B@518 C 70E8ABV 2V4 
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DV7V>;>3VG=8E V ?A8E>;>3VG=8E =5157?5: 7>2=VH=P>3> A5@54>28I0); ?>B@518 

=0;56=>ABV V ?@8G5B=>ABV (2V4>1@060NBP ?@03=5==O V=482V4CC<0 4> CG0ABV C 

:>;5:B82=8E 4VOE, 2E>465==O 4> ?52=8E >1’є4=0=P ;N459: ?>B@518 4@C618, 

;N1>2V); ?>B@518 287=0==O V A0<>AB25@465==O (2V4>1@060NBP 1060==O ;N459 

1CB8 2?52=5=8<8 2 A>1V, :><?5B5=B=8<8, 287=0=8<8, 1CB8 

:>=:C@5=B>A?@><>6=8<8); ?>B@518 A0<>28@065==O (?>2’O70=V 7 ?@03=5==O< 

;N48=8 ?>2=VH5 28:>@8AB>2C20B8 A2>W 7=0==O, C<V==O, 74V1=>ABV, =028G:8, 
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6>@AB:><C Vє@0@EVG=><C ?>@O4:C V 704>2>;5==O :>6=>W =0ABC?=>W 3@C?8 ?>B@51 

<>6;825 ;8H5 70 C<>28 704>2>;5==O ?>?5@54=P>W [116]. 

&5>@VO 7CAB@VG=8E ?>B@51 �.  0:-�;5;;0=40 >1�@C=B>2Cє V45N ?>O28 V 

@>728B:C ?>B@51 28I>3> ?>@O4:C (4>AO3=5==O, A?V2CG0ABV, 2;040@N20==O) ?V4 
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4@C6=V 2V4=>A8=8, =0;560B8 4> @V7=8E >1’є4=0=P V ?@89<0B8 CG0ABP C 
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�0 42>D0:B>@=>N B5>@VєN <>B820FVW (. �5@F15@30 CAV ?>B5=FV0;P=V 
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<>B828, 70V=B5@5A>20=VABP, 704>2>;5==O ?>B@51 [92, A. 37]. �. �2>@5FP:0 

<>B820FV9=89 <5E0=V7< @>73;O40є O: AC:C?=VABP ?>B@51, <>B82V2, AB8<C;V2, 4V9 

5D5:BC [14, A. 218]. #>3>46Cє<>AO V7 02B>@0<8 206;8289 2?;82 =0 ?>254V=:C 

;N48=8, C B><C G8A;V V B@C4>2C, A?@02;ONBP FV==>ABV, FV==VA=V >@Vє=B0FVW V 

A>FV0;P=V =>@<8, O:V є 5;5<5=B0<8 A8AB5<8 A>FV>:C;PBC@=>3> @53C;N20==O.  

�8E>4OG8 7 =02545=8E 287=0G5=P, 270є<>72’O7>: >A=>2=8E ?>=OBP, I> 

287=0G0NBP B@C4>2C ?>254V=:C, <>6=0 ?@54AB028B8 C 283;O4V B0:>W 

?>A;V4>2=>ABV (@8A. 1.4). 

$>73;O=5<> 1V;PH 45B0;P=> =02545=V B5@<V=8, 7>:@5<0 @>7:@8є<> WE=N 

ACB=VABP, 725@B0NG8 C203C =0 206;82VABP <V648AF8?;V=0@=>3> ?V4E>4C. 

" V648AF8?;V=0@=VABP 3 F5 =0C:>2>-?5403>3VG=0 =>20FVO, O:0 A?@8Oє @>728B:C 

740B=>ABV ?>10G8B8, @>7?V7=0B8 B0 A?@89=OB8 B5, I> 70;8H0єBPAO =54>ABC?=8< 2 

<560E >4=VєW >:@5<> 27OB>W =0C:8 (48AF8?;V=8) 7 WW A?5F8DVG=8<, 2C7P:> 

>@Vє=B>20=8< >1’є:B><, ?@54<5B>< V <5B>40<8 4>A;V465==O"[116]. 

 V648AF8?;V=0@=89 ?V4EV4 2V4:@820є =>2V <>6;82>ABV 4;O :><?;5:A=>3> 

0=0;V7C O28I, >A:V;P:8 4>72>;Oє ?>є4=C20B8 @V7=V =0C:>2V ?5@A?5:B828 V ?V4E>48 

4;O 4>AO3=5==O 1V;PH 3;81>:>3> @>7C<V==O A:;04=8E ?@>1;5<. #@>1;5<8 

<>B820FVW ?@0FV є ?@54<5B>< 4>A;V465==O 1030BP>E @V7=8E =0C:, ?@8 FP><C 

:>6=0 7 =8E 7>A5@546CєBPAO =0 A2>є<C 0A?5:BV, @>73;O40є WE ?>-A2>є<C.  

"A=>2=V A:;04>2V <>B820FVW, B0:V O: ?>B@518, V=B5@5A8 B0 FV==>ABV, <0NBP 

28@VH0;P=5 7=0G5==O 2 CAVE 0A?5:B0E A>FV0;P=>3> 68BBO V 270є<>4VW <V6 ;N4P<8. 

�>=8 ?@>=87CNBP @V7=><0=VB=V AD5@8 ACA?V;P=8E 2V4=>A8=, V B><C є 7030;P=8<8 

:0B53>@VO<8 4;O 2AVєW AC:C?=>ABV ACA?V;P=8E =0C:.  
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�@V< B>3>, ?V4 G0A 0=0;V7C <>B820FV9=8E ?>=OBP 20@B> 2@0E>2C20B8 

B5>@5B8G=V >A=>28 V :>=F5?BC0;P=V ?V4E>48 4> <>B820FVW. �>:@5<0, 7<VAB>2=V 

B5>@VW <>B820FVW 28:>@8AB>2CNBP B5@<V=8 "?>B@510", "<>B82", "V=B5@5A", 2 B>9 

G0A O: ?@>F5A=V B5>@VW 0:F5=BCNBP C203C =0 ?>=OBBOE "<5B0", "AB8<C;", "B@C4>20 

?>254V=:0", "28=03>@>40". &5>@VW "?>;O" 0:F5=BCNBP ?>=OBBO "FV==>ABV", 

"FV==VA=V >@Vє=B0FVW", "A>FV0;P=V =>@<8". 

�82G5==O ?@>1;5<8 <>B820FVW ?>G8=0єBPAO 7 287=0G5==O ?>=OBBO 

"?>B@510", >A:V;P:8 A0<5 ?>B@518 є @CHV9=>N A8;>N, I> 0:B82V7Cє >@30=V7< V 

>@Vє=BCє 9>3> ?>254V=:C =0 ?>HC: =5>1EV4=>3> 4;O VA=C20==O. #>B@518 

A?>=C:0NBP ;N459 4> 4VW B0 ?52=>W 4VO;P=>ABV, I> є WE >A=>2=>N DC=:FVєN. ' 

=0C:>2V9 ;VB5@0BC@V VA=CNBP @V7=V B@0:BC20==O ?>=OBBO "?>B@510". �>:@5<0, 

?>B@510 @>73;O40єBPAO O: =C640, O: >1'є:B 704>2>;5==O FVєW =C648, O: 

2V4ACB=VABP =5>1EV4=>3> 1;030, O: 206;820 FV==VABP 01> O: 2=CB@VH=O 

=5>1EV4=VABP. 

�5O:V 02B>@8, =0?@8:;04, �. �0204AP:89, B@0:BCNBP ?>B@51C O: AB0= 

=C648 2 G><CAP, O: =5@V2=>203C, 45DVF8B, I> 7<CHCє ;N48=C 4VOB8 4;O 

CAC=5==O FP>3> 45DVF8BC [26]. )>G0 B5@<V=8 "?>B@510" V "=C640" G0AB> 

28:>@8AB>2CNBPAO O: A8=>=V<8, 2>=8 =5 є @V2=>7=0G=8<8 70 7<VAB><. �3V4=> 7 

45O:8<8 =0C:>28<8 ?V4E>40<8, ?>B@51C A;V4 @>73;O40B8 =5 O: A0<C =C64C, 0 O: 

WW 2V4>1@065==O C A2V4><>ABV ;N48=8.  

$>7?>2AN465=8< є ?V4EV4, O:89 287=0G0є ?>B@518 O: 2V4>1@065==O 2 

A2V4><>ABV ;N48=8 B>3> ?@54<5BC G8 O28I0, O:5 740B=5 704>2>;P=8B8 WW =C64C. 

#@8G8=>N B0:>3> >B>B>6=5==O ?>B@518 B0 WW ?@54<5BC 704>2>;5==O є B5, I> C 

AB5@5>B8?=8E A8BC0FVOE ?>O20 ?>B@518 G0AB> 0A>FVNєBPAO 7 >1@070<8 B8E 

>1'є:BV2 G8 4V9, I> @0=VH5 704>2>;P=O;8 FN ?>B@51C. #>B@510 B0:>6 <>65 1CB8 

@>73;O=CB0 O: =5>1EV4=VABP, B>1B> 70;56=VABP 2V4 G>3>AP 01> :>3>AP, I> є 

206;828< 4;O 715@565==O V @>728B:C >@30=V7<C G8 >A>18AB>ABV [19]. "4=0:, 

=5>1EV4=VABP 1V;PH>N <V@>N 2:07Cє =0 28<CH5=VABP V >1>2'O7>:, 0 B0:>6 =0 

70;56=VABP 2V4 :>=:@5B=8E C<>2 G8 D0:B>@V2 A5@54>28I0, =5>1EV4=8E 4;O 

715@565==O 68BBє4VO;P=>ABV, V B><C =5 є @V2=>7=0G=>N ?>=OBBN ?>B@518. 
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&>G:C 7>@C =0 ?>B@51C O: AB0= (2 B><C G8A;V V O: AB0= =0?@C38) @>74V;Oє 

25;8:0 :V;P:VABP 2G5=8E [19, 33, 75]. �3V4=> A;>2=8:0 7 ?A8E>;>3VW, ?>B@510 3 

AB0= V=482V40, O:89 AB2>@NєBPAO =C64>N 2 >1’є:B0E, =5>1EV4=8E 4;O 9>3> 

VA=C20==O, V O:89 28ABC?0є 465@5;>< 9>3> 0:B82=>ABV [90].  

' =0H><C 4>A;V465==V ?>B@510 1C45 B@0:BC20B8AO O: 2V4>1@065==O 2 

A2V4><>ABV ;N48=8 =5>1EV4=>ABV 2 G><CAP, O:5 AB>ACєBPAO O: DV7V>;>3VG=8E, B0: V 

?A8E>;>3VG=8E 0A?5:BV2 WW VA=C20==O. �>:@5<0, F5 AB>ACєBPAO ?>B@51 >@30=V7<C 

(1V>;>3VG=V ?>B@518, O:V 287=0G0NBP DV7V>;>3VG=5 DC=:FV>=C20==O ;N48=8) V 

?>B@51 >A>18AB>ABV (A>FV0;P=V V 4CE>2=V ?>B@518, O:V >E>?;NNBP ?A8E>;>3VG=V B0 

5<>FV9=V 0A?5:B8). #>B@510 28:;8:0є 2=CB@VH=N =0?@C3C, O:C <8 <>65<> 

>E0@0:B5@87C20B8 O: "?>B@51>289 AB0=", V F5, C A2>N G5@3C, ?@872>48BP 4> 

?A8EVG=>W 0:B82=>ABV, A?@O<>20=>W =0 ?>HC: =5>1EV4=>3> >1'є:B0 G8 C<>2 4;O 

4>AO3=5==O ?>AB02;5=>W <5B8. -> AB>ACєBPAO ?>B@51 >A>18AB>ABV, B> 70728G09 

<0єBPAO =0 C207V =5 ?@>AB> >:@5<V 1060==O G8 28<>38, 0 FV;C A8AB5<C ?>B@51 4 

A?5F8DVG=> >@30=V7>20=C AC:C?=VABP @V7=><0=VB=8E B8?V2 V :;0AV2 ?>B@51, O:V 

2=CB@VH=P> 270є<>?>2’O70=V V ?V4?>@O4:>2CNBPAO ?52=8< 70:>=><V@=>ABO<, I> 

@53C;NNBP WE D>@<C20==O B0 0:BC0;V70FVN 2 ?@>F5AV 68BBє4VO;P=>ABV [19]. 

%8AB5<0 ?>B@51 >A>18AB>ABV <0є A:;04=C AB@C:BC@C. �;O WW 282G5==O 206;825 

7=0G5==O <0є :;0A8DV:0FVO ?>B@51.  

�;0A8DV:0FVO 3 F5 @>7?>4V; >1'є:BV2 G8 ?@>F5AV2 =0 >:@5<V :0B53>@VW 

(:;0A8) =0 ?V4AB02V ?52=8E A?V;P=8E >7=0: (2;0AB82>AB59).  

' 70@C1V6=V9 V 2VBG87=O=V9 ;VB5@0BC@V <>6=0 =0B@0?8B8 =0 @V7=V ?V4E>48 

4> :;0A8DV:0FVW ?>B@51. )>G0 45O:V 2G5=V ?>40NBP C O:>ABV :;0A8DV:0FVW ?5@5;V: 

?>B@51, @>73;O=5<> B0:>6 V WE. ' B01;. �.1 �>40B:C � =02545=> :;0A8DV:0FVW 

?>B@51, ?@54AB02;5=V C ?@0FOE 2VBG87=O=8E V 70@C1V6=8E 2G5=8E. 

!091V;PH @>7?>2AN465=>N, O: 10G8<>, є :;0A8DV:0FVO ?>B@51 70 

?@8@>4>N (?5@28==V (DV7V>;>3VG=V), 2B>@8==V (?A8E>;>3VG=V)) B0 70 ?>E>465==O< 

(1V>35==V, A>FV>35==V). �84V;5==O :;0AV2 ?>B@51 <0є 206;825 7=0G5==O 4;O WE 

?>40;PH>W >FV=:8. �;O ?>B@51 C?@02;V==O =091V;PH ?@89=OB=>N є ?’OB8@V2=520 

:;0A8DV:0FVO ?>B@51  0A;>C, 45 <>6;825 284V;5==O 28I8E V =86G8E ?>B@51, 7 
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CB>G=5==O< ?>B@51 :>6=>3> @V2=O, 0 B0:>6 @>7?>4V;5==O ?>B@51 70 

42>D0:B>@=>N B5>@VєN �5@F15@30.  

�=D>@<0FVO I>4> 284C ?>B@51, O:V V=VFVNNBP <>B820FV9=89 ?@>F5A, є 4C65 

206;82>N, 0465 2V4 284C ?>B@51, WE 270є<>4VW (270є<=>3> ?V4A8;5==O, 

?>A;01;5==O G8 =V25;N20==O >:@5<>W ?>B@518) 70;568BP E0@0:B5@ ?@>BV:0==O 

<>B820FVW.  

#0@0;5;P=> 7 ?>=OBBO< "?>B@510" @>73;O40NBP ?>=OBBO "V=B5@5A". ' 

H8@>:><C @>7C<V==V V=B5@5A B;C<0G0BP O: ?@8G8=C 4V9 B0 ?>254V=:8 V=482V4V2, 

3@C?. �0 A;>2=8:>< ?A8E>;>3VG=8E B5@<V=V2, V=B5@5A 3 D>@<0 ?@>O2C 

?V7=020;P=>W ?>B@518, I> 70157?5GCє A?@O<>20=VABP >A>18AB>ABV =0 

CA2V4><;5==O FV;59 4VO;P=>ABV 9 F8< A?@8Oє >@Vє=BC20==N, >7=09><;5==N 7 

=>28<8 D0:B0<8, :@0I><C 2V4>1@065==N 4V9A=>ABV [90]. �. �0204AP:89  

287=0G0є V=B5@5A O: 281V@:>25 AB02;5==O >A>18AB>ABV 4> ?52=>3> >1'є:B0, 

FV;5A?@O<>20=5 ?@03=5==O, ?>B@51C, O:V 28:;8:0=V AC:C?=VABN A>FV0;P=>-

5:>=><VG=8E C<>2 68BBO ;N48=8, :>;5:B82C, ACA?V;PAB20 [26, A. 441]. �=B5@5A>< 

=07820NBP >A>1;8289 <>B820FV9=89 AB0=, I> 70157?5GCє =0?@02;5=VABP 

>A>18AB>ABV =0 CA2V4><;5==O FV;59 4VO;P=>ABV. $>7@V7=ONBP 157?>A5@54=V9 

V=B5@5A, 28:;8:0=89 ?@8201;82VABN >1’є:BC, 0 B0:>6 >?>A5@54:>20=89 V=B5@5A 

4> >1’є:B0 O: 70A>1C 4>AO3=5==O FV;59 4VO;P=>ABV [26, A. 442].  

#>B@518 B0 V=B5@5A8 C A2V4><>ABV ;N48=8 B@0=AD>@<CNBPAO C :>=:@5B=89 

<>B82. %0<5 F59 <>B82 є B8< D0:B>@><, O:89 A?>=C:0є V=482V40 4> 

FV;5A?@O<>20=>W 4VO;P=>ABV. $>73;O=5<> 1V;PH 45B0;P=> F5 ?>=OBBO. ' 

?A8E>;>3VG=V9 B0 DV;>A>DAP:V9 ;VB5@0BC@V VA=Cє =87:0 @V7=><0=VB=8E 287=0G5=P 

B5@<V=0 "<>B82". �V4><89 2G5=89 Є. �;PW= 28>:@5<;Nє :V;P:0 ?V4E>4V2 4> 

B@0:BC20==O <>B82C, A5@54 O:8E <>6=0 284V;8B8 B0:V: <>B82 O: A?>=C:0, <>B82 

O: ?>B@510, <>B82 O: FV;P, <>B82 O: =0<V@, <>B82 O: >A>1;82VABP >A>18AB>ABV, 0 

B0:>6 <>B82 O: ?52=89 AB0= [19]. ":@V< B>3>, VA=CNBP 9 V=HV B@0:BC20==O FP>3> 

B5@<V=C. !0?@8:;04, <>B82 V=:>;8 287=0G0NBP O: CA2V4><;5=C ?@8G8=C, O:0 

;568BP 2 >A=>2V 281>@C :>=:@5B=8E 4V9 B0 2G8=:V2 [33]. �=HV 4>A;V4=8:8 B0:>6 

AB25@46CNBP, I> <>B82 є CA2V4><;5=>N ?@8G8=>N, O:0 7C<>2;Nє 281V@ ?52=8E 
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4V9 B0 2G8=:V2 :>=:@5B=>W >A>18AB>ABV [26]. �@V< B>3>, <>B82 G0AB> @>73;O40NBP 

O: AC:C?=VABP 7>2=VH=VE B0 2=CB@VH=VE C<>2, O:V 28:;8:0NBP 0:B82=VABP ;N48=8 

B0 287=0G0NBP WW A?@O<>20=VABP (=0?@02;5=VABP) =0 ?52=89 @57C;PB0B [52]. 

'7030;P=NNG8 28I573040=V 287=0G5==O, <>6=0 AB25@46C20B8, I> <>B82 є 

A:;04=8< ?A8E>;>3VG=8< O28I5<, O:5 28ABC?0є ?V4�@C=BO< 4;O >1�@C=BC20==O 

:>=:@5B=8E 4V9 V 28ABC?0є O: ?>BC6=89 A?>=C:0;P=89 D0:B>@ 4> 74V9A=5==O 

A2V4><8E 2G8=:V2. 

� =0C:>2V9 ;VB5@0BC@V ?@54AB02;5=> B0:>6 @V7=V :;0A8DV:0FVW <>B82V2. 

�. %;04:528G :;0A8DV:Cє <>B828  =0ABC?=8< G8=>< [75, A. 25]: 

70 465@5;0<8 28=8:=5==O, >1C<>2;5=VABN 3 A>FV0;P=V, :>;5:B82=V, 

4VO;P=VA=V, 70>E>GC20;P=V;  

70 2840<8 4VO;P=>ABV 3 ACA?V;P=>-?>;VB8G=V, ?@>D5AV9=V, CG1>2>-

?V7=020;P=V;  

70 G0A>< ?@>O2C 3 ?>ABV9=V, 4>23>B5@<V=>2V, :>@>B:>B5@<V=>2V;  

70 A8;>N ?@>O2C 3 A8;P=V, ?><V@=V, A;01:V;  

70 ABC?5=5< CA2V4><;5==O 3 CA2V4><;5=V, =5CA2V4><;5=V;  

70 ?@>O2>< C ?>254V=FV 3 @50;P=V (0:BC0;P=V), ?>B5=FV0;P=V 

(=50:BC0;V7>20=V);  

70 72’O7:0<8 V7 ACA?V;P=8<8 ?>B@510<8 3 V459=V, ?>;VB8G=V, <>@0;P=V, 

5AB5B8G=V. 

#>254V=:0 ;N48=8 728G09=> 287=0G0єBPAO =5 >4=8< <>B82><, 0 WE 

AC:C?=VABN. �є@0@EVG=0 A8AB5<0 <>B82V2 A:;040є <>B820FV9=C AD5@C 

>A>18AB>ABV. �> =091V;PH 206;828E E0@0:B5@8AB8: WW 2V4=>AOBP AB@C:BC@=VABP, 

Vє@0@EVG=VABP, A8;C, ABV9:VABP <>B82V2, WE 287=0G5=VABP V 48=0<VG=VABP. 

"4=>G0A=> 7 ?>=OBBO<8 "<>B82" B0 "V=B5@5A" 28:>@8AB>2CNBP B5@<V= 

"AB8<C;". %B8<C; (2V4 ;0B. Stimulus 3 3>AB@0 ?0;:0, 10BV3, AB@5:0;>) 3 >7=0G0є 

A?>=C:0==O 4> 4VW, A?>=C:0;P=C ?@8G8=C. #V4 AB8<C;>< @>7C<VNBP 7>2=VH=V 

A?>=C:0==O, O:V <0NBP FV;P>2C =0?@02;5=VABP, B>4V O: <>B82 <0є 2=CB@VH=N 

?@8@>4C.  >6=0 B0:>6 287=0G8B8 AB8<C; O: <5E0=V7<, O:89 ?>2’O7Cє 

28=03>@>4C G8 ?>:0@0==O 7 ?52=8< @57C;PB0B>< G8 ?>254V=:>N. "4=8< 7 
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?@8:;04V2 270є<>72’O7:C <>B82V2 V AB8<C;V2 2 C?@02;V==V ?5@A>=0;>< є B0:89: 

?@8 =5>1EV4=>ABV 704>2>;5==O ?>B@518 C A0<>287=0G5==V <>B82>< <>65 
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2:;045==O :>HBV2 C D>@<C20==O A>FV0;P=>-5:>=><VG=>W <>B820FVW C?@02;V=AP:>W 
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&>1B> =5>1EV4=> 287=0G0B8 @575@28 <>B820FVW C?@02;V=AP:>W 4VO;P=>ABV 
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70157?5GCє 4>AO3=5==O <5B8 3 287=0G5==O @575@2V2 <>B820FVW C?@02;V=AP:>W 

4VO;P=>ABV =091V;PH @0FV>=0;P=8< A?>A>1><. 

&0: O: <>B820FVO є A:;04=>N A8AB5<>N, O:0 >?8ACєBPAO 2 >A=>2=><C 

O:VA=8<8 E0@0:B5@8AB8:0<8, V=D>@<0FVN, =5>1EV4=C 4;O 287=0G5==O @575@2V2 

?@>?>=CєBPAO >B@8<C20B8 70 4>?><>3>N <5B>4C 5:A?5@B=8E >FV=>:. *59 <5B>4 

?@54AB02;Oє A>1>N A?>AV1 >B@8<0==O V=D>@<0FVW ?@> >1’є:B 4>A;V465==O 2V4 

5:A?5@BV2, O:8<8 28ABC?0NBP D0EV2FV (?@>D5AV>=0;8) C ?52=8E 30;C7OE 7=0=P, B0 

?>40;PHC >1@>1:C F8E 40=8E. $57C;PB0B8 G8A;5==8E 4>A;V465=P [2, 4, 5, 7, 9, 

12, 15, 18, 32, 37, 41, 46, 56, 58] ?>:07CNBP, I> 5:A?5@B8 2 7=0G=V9 <V@V 

=04>;C6CNBP =54>AB0B=VABP :V;P:VA=>W V=D>@<0FVW 2V4=>A=> 5;5<5=BV2 A8AB5<8. 

�, :@V< B>3>, WE 28:>@8AB0==O =040є <>6;82VABP: 74V9A=8B8 0=0;V7 A:;04=8E 

A8AB5<, O:V E0@0:B5@87CNBPAO 2 >A=>2=><C O:VA=8<8, =5D>@<0;V7>20=8<8 

?@>F5A0<8, A8BC0FVO<8, O28I0<8; ?V428I8B8 48=0<VG=C O:VABP C?@02;V==O 70 

@0EC=>: ?@>3=>7C20==O B5=45=FV9 @>728B:C >1’є:B0 V A5@54>28I0, O:5 7 =8< 
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4>72>;Oє ?5@5B2>@8B8 V=D>@<0FVN ?@> ?@>1;5<8 <>B820FVW =0 GVB:> 

AD>@<C;P>20=5 @VH5==O, O:5 287=0G0є, EB>, I>, :>;8, 45 B0 70 4>?><>3>N O:8E 

70A>1V2 <0є 28:>=0B8 ?52=V 70240==O. �;O 28@VH5==O FVєW ?@>1;5<8 ?@>?>=Cє<> 

70AB>AC20B8 ?@>3@0<=>-FV;P>289 ?V4EV4, O:89 CA?VH=> 28:>@8AB>2C202AO 2 

1030BP>E AD5@0E. #@>3@0<=5 C?@02;V==O ?5@5410G0є :>=B@>;P 70 @>1>B>N 

>1’є:B0 73V4=> 7 ?>?5@54=P> @>7@>1;5=>N ?@>3@0<>N. #@>3@0<=>-FV;P>289 

?V4EV4 B@048FV9=> @>73;O40єBPAO O: <5B>4 D>@<C;N20==O V @50;V70FVW ?;0=>28E 

C?@02;V=AP:8E @VH5=P, 70A=>20=89 =0 :><?;5:A=><C 0=0;V7V ?@>1;5<8 B0 

AB2>@5==V A8AB5<8 70E>4V2, A?@O<>20=8E =0 4>AO3=5==O :>=:@5B=>W <5B8, 

28@VH5==O 70240==O, I> 28=8:0є 7 FVєW ?@>1;5<8 [22]. 

�0@B> 707=0G8B8, I> ?@>3@0<=>-FV;P>289 ?V4EV4 є ?>є4=0==O< :V;P:>E 

?V4E>4V2: 2V= 2:;NG0є @>7@>1:C 28A>:>:20;VDV:>20=8E FV;P>28E ?@>3@0< 

(FV;P>289 V ?@>3@0<=89 ?V4E>48), 28<030є A8AB5<=>3> @>7C<V==O >1’є:B0 

(A8AB5<=89 ?V4EV4) B0 270є<>4VW 9>3> 5;5<5=BV2 (AB@C:BC@=89 ?V4EV4), 0 B0:>6 

0=0;V7C DC=:FV9 V =0?@O<:V2 4VO;P=>ABV (:><?;5:A=89 ?V4EV4) 

�;O ?@>3@0<=>-FV;P>2>3> C?@02;V==O E0@0:B5@=V ?52=V 7030;P=V V ACBBє2V 

>7=0:8 [22]:  

A8AB5<=5 @>7C<V==O >1’є:BC;  

=0?@02;5=VABP =0 :V=F5289 @57C;PB0B;  

:><?;5:A=89 0=0;V7 ?@>1;5<;  

:><?;5:A=89 ?V4EV4 4> 281>@C FV;59 V 70A>1V2 WE 4>AO3=5==O;  

?>2’O70==O FV;59 V @5AC@AV2;  

F5=B@0;V70FVO C?@02;V=AP:>3> ?@>F5AC, I> 2:;NG0є 0=0;V7 ?@>1;5<8, 

@>7@>1:C V @50;V70FVN ?@>3@0<8; 

AB2>@5==O A?5FV0;P=>3> 4>:C<5=BC 3 FV;P>2>W ?@>3@0<8;  

?@03=5==O 4> <0:A8<0;P=> 5D5:B82=>3> 4>AO3=5==O FV;59 ?@8 

5D5:B82=><C 28:>@8AB0==V @5AC@AV2. 

"4=8< 7 206;828E <5B>4>;>3VG=8E ?8B0=P ?@>3@0<=>3> ?V4E>4C є 

287=0G5==O >A>1;82>AB59 A>FV0;P=>-5:>=><VG=8E ?@>1;5<, 28@VH5==O O:8E 

4>FV;P=> 74V9A=N20B8 =0 9>3> >A=>2V. #V4 ?@>1;5<>N <8 1C45<> @>7C<VB8 >?8A 
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A8BC0FVW, O:0 E0@0:B5@87CєBPAO =52V4?>2V4=VABN <V6 CO2;5==O<8 ?@> 1060=89 

(=>@<0;P=89) AB0= A>FV0;P=>-5:>=><VG=>W A8AB5<8 (?@>F5AC), O:>N :5@CNBP, B0 

VA=CNG8< (?@>3=>7=8<) AB0=><, V ?>B@51Cє ?@89=OBBO @VH5==O ?@> ;V:2V40FVN 

FVєW =52V4?>2V4=>ABV [22]. � ?@0:B8FV C?@02;V==O 206;825 7=0G5==O <0є 

284V;5==O @50;P=8E ?@>1;5<, WE 2V41V@ 70 :@8B5@Vє< =5>1EV4=>ABV V <>6;82>ABV 

28@VH5==O, 0 B0:>6 FV==VABN >GV:C20=>3> @57C;PB0BC. 

� =0H><C 28?04:C ?@>1;5<>N є 703>AB@5==O ?@>B8@VG <V6 ?>B@510<8 B0 

V=B5@5A0<8 C?@02;V=AP:>3> ?5@A>=0;C V ?V4?@8є<AB20, =52V4?>2V4=VABP 

VA=CNG>3> <>B820FVW  C?@02;V=AP:>W 4VO;P=>ABV ?5@A>=0;C 28<>30< AP>3>45==O. 

 5B0 (FV;P) 2 :>=B5:ABV ?@>3@0<=>-FV;P>2>3> C?@02;V==O @>73;O40єBPAO O: 

>1@07 1060=>3> @57C;PB0BC, 4>AO3=5==O O:>3> є <>6;828< V 70;568BP 2V4 7CA8;P 

C?@02;ONG8E V B8E, :8< 2>=8 :5@CNBP. #@8 FP><C 4;O <5B8 2;0AB82V: ?>2=>B0 

7<VABC (287=0G5=VABP CAVE E0@0:B5@8AB8: @57C;PB0BC); >?5@0FV>=0;P=VABP 

287=0G5==O >GV:C20=>3> @57C;PB0BC; G0A>20 287=0G5=VABP; @50;VAB8G=VABP; 

0:BC0;P=VABP.   

#@>3@0<0, I> ?>E>48BP 2V4 3@5FP:>3> A;>20 "Programma" (>3>;>H5==O, 

@>7?>@O465==O), є 45B0;P=8< ?;0=>< B0 7<VAB>< 4VO;P=>ABV, A?@O<>20=8< =0 

@50;V70FVN :>=:@5B=8E 70240=P. �3V4=> 7 287=0G5==O< 5:>=><VG=>W 5=F8:;>?54VW, 

?@>3@0<0 3 F5 AC:C?=VABP 270є<>?>2'O70=8E 70E>4V2, I> >E>?;NNBP =0C:>2>-

4>A;V4=8FP:C, 28@>1=8GC, A>FV0;P=>-5:>=><VG=C, >@30=V70FV9=C B0 V=HV AD5@8 

4VO;P=>ABV, O:V <0NBP A?V;P=V @5AC@A8, 28:>=02FV2 V GVB:> 287=0G5=V AB@>:8 

28:>=0==O. "4=5 7 =09?>H8@5=VH8E B@0:BC20=P ?@>3@0<8 ?>;O30є 2 B><C, I> F5 

C73>465=89 =01V@ 4V9, A?@O<>20=8E =0 @>72'O70==O :>=:@5B=>W ?@>1;5<8 2 

<560E 287=0G5=>3> G0AC B0 7 28:>@8AB0==O< @5AC@AV2 [14]. 

� C@0EC20==O< =02545=8E ?V4E>4V2, <8 ?@>?>=Cє<> @>7@>1:C ?@>3@0<8 

D>@<C20==O <>B820FVW C?@02;V=AP:>W 4VO;P=>ABV ?5@A>=0;C, O:0 >@Vє=B>20=0 =0 

4>AO3=5==O B@P>E >A=>2=8E FV;59 70 4>?><>3>N A?5FV0;P=8E <5B>4V2: 

1) 4V03=>ABC20==O <>B820FVW C?@02;V=AP:>W 4VO;P=>ABV ?5@A>=0;C =0 

?V4?@8є<AB2V, I> 2:;NG0є 28O2;5==O ?>B5=FV9=8E =0?@O<:V2 V @575@2V2 4;O 

2?;82C =0 <>B820FVN C?@02;V=FV2;  
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1. 30@<>=V70FVO ?>B@51, V=B5@5AV2 B0 FV;59 <5=5465@V2 V ?V4?@8є<AB20, 

I> 4>AO30єBPAO G5@57 D>@<C20==O 2V4?>2V4=>W <>B820FVW 2 C?@02;V=AP:V9 

4VO;P=>ABV ?5@A>=0;C;  

2. 287=0G5==O @57C;PB0B82=>ABV <>B820FVW . 

�;O B>3>, I>1 ?@>3@0<=5 C?@02;V==O 1C;> 5D5:B82=8<, =5>1EV4=> 

4>B@8<C20B8AP @O4C ?@8=F8?V2 [1, 6, 8, 14, 22]: 

0:BC0;P=>ABV (A?5FV0;P=>3> ?@>1;5<>>@Vє=B>20=>3> 0=0;V7C AB0=C 

<>B820FVW, =0FV;5=>ABV =0 28@VH5==O :;NG>28E ?@>1;5<);  

?@>3=>AB8G=>ABV (74V9A=5==O ?@>3=>7C20==O 7<V= 7>2=VH=P>3> V 

2=CB@VH=P>3> A5@54>28I0, =0A;V4:V2 =>2>22545=P, O:V ?;0=CNBPAO); 

5D5:B82=>ABV (281>@C =091V;PH @0FV>=0;P=>3> V 5:>=><VG=>3> 7 

0;PB5@=0B82=8E 20@V0=BV2 (?@03=5==O >B@8<0B8 <0:A8<0;P=> <>6;82V 

@57C;PB0B8 70 C<>28 @0FV>=0;P=>3> 28:>@8AB0==O =0O2=8E @5AC@AV2)); 

@50;VAB8G=>ABV (?@>@0EC=:C 2AVE <>6;82>AB59 (=0O2=VABP =5>1EV4=8E 

@5AC@AV2, 2 ?5@HC G5@3C DV=0=A>28E), =0FV;5=VABP =0 @50;V70FVN ?@>3@0<8);  

:>=B@>;P>20=>ABV (<0:A8<0;P=> <>6;82>W B>G=>ABV V >?5@0FV>=0;P=>ABV 

FV;59, 7040G, >@Vє=B8@V2); 

3=CG:>ABV (22545==O 4> ?@>3@0<8 <>B820FVW ?@><V6=8E :>=B@>;P=8E B>G>: 

4;O 74V9A=5==O ?@8 =5>1EV4=>ABV >?5@0B82=>3> :>@83C20==O);  

V=D>@<0B82=>ABV (?>2=>B0 ?@>3@0<8, 7<VAB>2=VABP >13@C=BC20==O 

=>2>22545=P V 1060=8E @57C;PB0BV2); 

?@8201;82>ABV 4;O ?@0FV2=8:V2 (?@8201;82VABP, @>7C<=0 0<1VFV9=VABP 

FV;59 ?@>3@0<8, OA=VABP =0<V@V2 :5@V2=8FB20 V =0A;V4:V2 @50;V70FVW ?@>3@0<8 4;O 

?V4;53;8E, I> 4>AO30єBPAO 70;CG5==O< 4> @>7@>1:8 ?@>3@0<8 <>B820FVW 

C?@02;V=FV2) 

V=482V4C0;P=>3> ?V4E>4C (=0FV;5=>ABV =0 28@VH5==O A?5F8DVG=8E ?@>1;5< 

7 <0:A8<0;P=8< C@0EC20==O< V 2V4>1@065==O< >A>1;82>AB59 ?V4?@8є<AB20). 

"4=8< 7 :;NG>28E ?>=OBP ?@>3@0<=>-FV;P>2>3> C?@02;V==O є ?>=OBBO  

"FV;5@50;V7CNG0 AB@C:BC@0". �>=> 28:>@8AB>2CєBPAO 4;O 287=0G5==O, O:V 

A?5FV0;P=V AB@C:BC@8 1C4CBP AB2>@5=V V 28:>@8AB0=V 4;O 70157?5G5==O @50;V70FVW 
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?@>3@0<=8E FV;59, EB> ?>28=5= C2V9B8 4> F8E AB@C:BC@, O: 1C45 >@30=V7>20=0 

270є<>4VO ;N459 C @0<:0E F8E AB@C:BC@. "@30=V70FV9=0 AB@C:BC@0 C?@02;V==O 

:><?;5:A=>N ?@>3@0<>N ?>є4=Cє B@8 @V2=V Vє@0@EVW: 28I89, A5@54=V9 V 

28:>=02G89. !0 28I><C @V2=V 74V9A=NєBPAO :5@V2=8FB2> ?@>3@0<>N, 

287=0G0NBPAO WW :V=F52V @57C;PB0B8, =5>1EV4=V @5AC@A8. %5@54=V9 @V25=P є @V2=5< 

>?5@0B82=>3> C?@02;V==O V :>=B@>;N 70 4VO;P=VABN CG0A=8:V2 @>7@>1:8 V 

@50;V70FVW ?@>3@0<8. !0 28:>=02G><C @V2=V 2V41C20єBPAO 157?>A5@54=O @50;V70FVO 

?@>3@0<=8E 70E>4V2, 70240=P, @>1VB. 

�;O C73>465==O V :>>@48=0FVW @VH5=P, ?>2’O70=8E 7 28:>=0==O< ?@>3@0<8, 

AB2>@NNBPAO A?5FV0;P=V >@30=8 C?@02;V==O, D>@<CNBPAO B8<G0A>2V (:>;53VO) V 

4>@04GV >@30=8 (5:A?5@B=V :><VAVW).  

$>7@>1:0 V 2?@>20465==O ?@>3@0<8 D>@<C20==O V @>728B:C <>B820FVW  

C?@02;V=AP:>W 4VO;P=>ABV  ?5@A>=0;C =0 ?V4?@8є<AB2V 2:;NG0є B0:V 5B0?8 

(@8A. 3.15).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

$8A. 3.15 �B0?8 ?@>3@0<8 D>@<C20==O A>FV0;P=>-5:>=><VG=>W <>B820FVW 

C?@02;V=AP:>W 4VO;P=>ABV ?5@A>=0;C 
':;045=> 02B>@>< 

#���"&"�+�� 

$"�$"��� #$"�$� �  

�#$"�����!!/  

7’OAC20==O =5>1EV4=>ABV @>7@>1:8 
?@>3@0<8 <>B820FVW C?@02;V=AP:>W 
4VO;P=>ABV 4;O 40=>3> ?V4?@8є<AB20; 
?5@52V@:C =0O2=>ABV C ?V4?@8є<AB20 
@5AC@AV2 4;O ?@>2545==O 4>A;V465=P, 
@>7@>1:8, 2?@>20465==O ?@>3@0<, 
?V43>B>2:C V =02G0==O ?@0FV2=8:V2, 
>?;0BC ?@0FV @>7@>1=8:V2 V 28:>=02FV2, C 
B><C G8A;V V 70;CG5=8E. 

@>7@>1:0 ?@>є:BV2 70E>4V2 ?@>3@0<8, 

287=0G5==O 465@5; DV=0=AC20==O,  
28:>=02FV2, B5@<V=V2 28:>=0==O 7 
@>7182:>N ?> 5B0?0E. "FV=:0 <>6;828E 
20@V0=BV2 ?@>3@0< V 74V9A=5==O 281>@C  

 50;V70FVO 70E>4V2, ?5@5410G5=8E 
?@>3@0<>N 

�FV=:0 2V4?>2V4=>ABV 4>AO3=CB8E 
@57C;ьB0BV2 >GV:C20=8< 

"*�!�� �(��&��!"%&� 
#$"�$� !�) ��)"��� 
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!0 40=><C 5B0?V B0:>6 ?@>2>4OBPAO 4>A;V465==O VA=CNG8E :>=F5?FV9, 

B5>@V9 V <>45;59 <>B820FVW O: B5>@5B8G=0 >A=>20 D>@<C20==O V @>728B:C 

<>B820FVW  C?@02;V=AP:>W 4VO;P=>ABV ?5@A>=0;C (@>74. 1.2). 

!0 >A=>2V 287=0G5=8E @575@2V2 <>B820FV9=>3> 2?;82C D>@<CєBPAO A8AB5<0 

28=03>@>465==O C?@02;V=AP:>3>  ?5@A>=0;C (@>74. 3.133.2). &0:8< G8=>< 

AB2>@NNBPAO ?5@54C<>28 4;O C73>465==O V=B5@5AV2 ?V4?@8є<AB20 V 

C?@02;V=AP:>3> ?5@A>=0;C.  

#5@54Cє @>7@>1FV ?@>3@0<8 287=0G5==O 3>;>2=>W <5B8. &0:>6 =5>1EV4=8< 

є CB>G=5==O 70240=P ?@>3@0<8 B0 281V@ <5B>48:8 @>1>B8. � B0: O: ?@>3@0<0 

>1>2’O7:>2> 2:;NG0є ?;0=, B0:>6 =5>1EV4=> 287=0G8B8 =072C, B8? ?;0=C, 

?;0=>289 ?5@V>4.  

#@>5:B8 ?;0=V2 B0 70E>4V2 >1>2'O7:>2> <0NBP 1CB8 4>2545=V 4> ?5@A>=0;C, 

0 B0:>6 ?>28==V >13>2>@N20B8AO =0 7030;P=8E 71>@0E :>;5:B82C ?V4?@8є<AB20. 

"1@0=V =0 71>@0E ?;0=8 ?5@540NBPAO =0 @>73;O4 :><VAVW ?V4?@8є<AB20.  

#> :>6=><C V7 70E>4V2 ?@>3@0<8 A;V4 287=0G8B8 465@5;> DV=0=AC20==O 

(O:I> 9>3> @50;V70FVO 28<030є :0?VB0;>2:;045=P), ?@87=0G8B8 28:>=02FO, 

2AB0=>28B8 B5@<V= 28:>=0==O 7 @>7182:>N ?> 5B0?0E.  

"FV=:0 <>6;828E 20@V0=BV2 ?@>3@0< V ?@89=OBBO @VH5=P I>4> 281>@C 

74V9A=NєBPAO 70 @V7=8<8 :@8B5@VO<8. � ;VB5@0BC@V 70?@>?>=>20=> @O4 :@8B5@VW2 

>FV=:8 ?@>3@0< [1, 14, 22]:  
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#�& «*5=B@5=5@3>»  
Number of variables: 16 

  Method: Principal factors (Centroid method) 

  log(10) determinant of correlation matrix: -11,368 

  NOTE: The correlation matrix was slightly modified  

  Number of factors extracted: 3 

  Eigenvalues: 8,16957  2,31349  1,25076   

 

Factor Loadings (Varimax normalized) (�070-*�) 

Extraction: Principal factors (Centroid) 

(Marked loadings are > ,700000) 

 

 

 Factor Factor Factor 

F1 -0,043151 0,183774 0,658806 

F2 0,534594 0,793076 0,052096 

F3 0,010653 0,888091 0,167433 

F4 0,378579 0,614604 -0,087527 

F5 0,743630 0,411813 0,300932 

F6 -0,095058 0,922615 0,349411 

F7 0,542767 0,552912 0,447820 

F8 0,857992 0,072829 0,339764 

F9 0,513280 0,133896 0,561713 

F10 0,800956 -0,031869 0,215697 

F11 0,752146 0,309400 0,003791 

F12 0,516525 0,091993 0,628386 

F13 0,531183 0,041839 0,694796 

F14 0,743630 0,411813 0,300932 

F15 0,752146 0,309400 0,003791 

F16 0,800956 -0,031869 0,215697 

Expl.Var 5,803758 3,552229 2,377834 

Prp.Totl 0,362735 0,222014 0,148615 
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Number of variables: 16 

  Method: Principal factors (Centroid method) 

  log(10) determinant of correlation matrix: -9,8426 

  NOTE: The correlation matrix was slightly modified  

  Number of factors extracted: 3 

  Eigenvalues: 8,83383  1,66401  1,80941   

 

 

Factor Loadings (Varimax normalized) (1070-�&�%) 

Extraction: Principal factors (Centroid) 

(Marked loadings are > ,700000) 

 

 Factor Factor Factor 

F1 0,249736 0,060068 0,781703 

F2 -0,097737 0,189848 0,933438 

F3 0,575103 0,639431 0,039991 

F4 0,790144 0,158930 0,507203 

F5 0,187687 0,930064 0,153448 

F6 0,322741 0,830531 0,141436 

F7 0,481071 0,594855 0,060687 

F8 0,664773 0,496096 0,004745 

F9 0,557975 0,523147 0,039483 

F10 0,791152 0,217420 0,169003 

F11 0,825852 0,298093 -0,034239 

F12 0,943176 0,219050 0,011836 

F13 0,667532 0,324457 0,322370 

F14 0,187687 0,930064 0,153448 

F15 0,825852 0,298093 -0,034239 

F16 0,791152 0,217420 0,169003 

Expl.Var 6,137380 4,192764 1,977112 

Prp.Totl 0,383586 0,262048 0,123569 
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Number of variables: 16 

  Method: Principal factors (Centroid method) 

  log(10) determinant of correlation matrix: -9,1785 

  NOTE: The correlation matrix was slightly modified  

  Number of factors extracted: 3 

  Eigenvalues: 7,85050  1,61827  1,73408   

 

Factor Loadings (Varimax normalized) (1070-)"�) 

Extraction: Principal factors (Centroid) 

(Marked loadings are > ,700000) 

 

 Factor Factor Factor 

F1 0,386142 0,729511 -0,048012 

F2 0,060701 0,856748 0,095756 

F3 0,308034 0,449518 0,478312 

F4 0,382161 0,293873 0,429612 

F5 0,157384 0,814249 0,222949 

F6 0,154269 0,028964 0,442428 

F7 0,846690 0,215289 -0,007560 

F8 0,802283 0,120138 0,305563 

F9 0,575519 0,725435 0,034259 

F10 0,157118 0,107994 0,819171 

F11 0,803097 0,213498 0,453346 

F12 0,800477 0,201661 0,422323 

F13 0,679176 0,445352 0,186021 

F14 0,157384 0,814249 0,222949 

F15 0,803097 0,213498 0,453346 

F16 0,157118 0,107994 0,819171 

Expl.Var 4,600170 3,822006 2,780666 

Prp.Totl 0,287511 0,238875 0,173792 
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Number of variables: 16 

  Method: Principal factors (Centroid method) 

  log(10) determinant of correlation matrix: -10,984 

  NOTE: The correlation matrix was slightly modified  

  Number of factors extracted: 3 

  Eigenvalues: 6,41167  3,19396  2,06032   

 

Factor Loadings (Varimax normalized) (1070-)��) 
Extraction: Principal factors (Centroid) 

(Marked loadings are > ,700000) 

 

 Factor Factor Factor 

F1 0,646035 0,156823 -0,701765 

F2 0,498363 0,438209 -0,139401 

F3 0,424088 -0,030706 0,251968 

F4 0,712196 0,267449 0,160088 

F5 0,942650 0,095579 0,227863 

F6 0,900705 0,135733 -0,121137 

F7 0,626754 -0,060072 0,010152 

F8 0,015105 0,398393 0,549900 

F9 0,632506 0,328196 0,091594 

F10 0,110728 0,934909 0,170133 

F11 0,115958 0,952253 0,105440 

F12 0,243024 0,305771 0,959017 

F13 0,272349 0,066254 0,679180 

F14 0,942650 0,095579 0,227863 

F15 0,115958 0,952253 0,105440 

F16 0,110728 0,934909 0,170133 

Expl.Var 4,919010 4,255392 2,491549 

Prp.Totl 0,307438 0,265962 0,155722 
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Number of variables: 16 

  Method: Principal factors (Centroid method) 

  log(10) determinant of correlation matrix: -7,9416 

  NOTE: The correlation matrix was slightly modified  

  Number of factors extracted: 3 

  Eigenvalues: 4,20943  3,23311  1,96222   

 

Factor Loadings (Varimax normalized) (1070-&&�%) 

Extraction: Principal factors (Centroid) 

(Marked loadings are > ,700000) 

 

 

 Factor Factor Factor 

F1 0,639719 0,691119 0,296638 

F2 -0,021816 0,798624 0,035935 

F3 -0,137677 -0,472732 0,130994 

F4 0,546898 -0,140744 0,137882 

F5 0,916924 -0,000758 0,067294 

F6 0,523837 0,154854 -0,159724 

F7 0,317466 0,217270 0,807255 

F8 -0,070998 0,183587 0,718165 

F9 0,013658 0,477874 0,405363 

F10 0,524630 -0,277661 0,616657 

F11 0,348912 -0,775787 -0,029466 

F12 -0,114579 0,029263 0,663095 

F13 0,071588 0,225944 0,085810 

F14 0,916924 -0,000758 0,067294 

F15 0,348912 -0,775787 -0,029466 

F16 0,524630 -0,277661 0,616657 

Expl.Var 3,601892 3,101773 2,701093 

Prp.Totl 0,225118 0,193861 0,168818 
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