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ABSTRACT 

Kononenko K.O. Psychological features of personal meaning crisis and its 

overcoming 3 Qualifying scientific work on the rights of the manuscript. 

Dissertation for the degree of Doctor of Philosophy in specialty 053 

"Psychology". 3 Odesa I. I. Mechnykov National University, Ministry of Education 

and Science of Ukraine. 3 Odesa, 2025. 

The dissertation research is dedicated to studying the problem of psychological 

peculiarities of the meaning crisis of personality and its overcoming. 

In the context of modern Ukrainian society, when a person is forced to exist in 

conditions of uncertainty and risk, there is an active search for new mechanisms of 

adaptation to crisis situations and acute stress; consequently, the relevance of the 

studied problem regarding the search for meaning in one's own life becomes 

particularly acute. The military state and the resulting economic, social, 

psychological, and other effects of war emphasize the research of the personality 

structure that experiences a meaning crisis, which was caused by traumatic life events. 

The issue of overcoming this meaning crisis is particularly pressing. 

The results of the dissertation work include a detailed theoretical 

conceptualization and further empirical study of the phenomena of "meaning crisis of 

personality" and "overcoming the meaning crisis of personality." The study analyzed 

the current state of research on the meaning crisis of personality and its overcoming; 

defined the methodological principles of studying the meaning crisis, substantiated its 

theoretical model, and developed psychodiagnostic tools for the empirical verification 

of the model; analyzed the influence of socio-demographic indicators on the 

peculiarities of the meaning crisis of personality and its overcoming; investigated the 

personality traits of the meaning crisis of personality and its overcoming; performed 

empirical verification of the systemic model of psychological peculiarities of the 

meaning crisis of personality and its overcoming. The results of the conducted 
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research confirmed the effectiveness of the set tasks and provided a scientific basis for 

the substantiated conclusions. 

A theoretical analysis of the fundamental principles of research on the 

psychological peculiarities of the meaning crisis of personality and its overcoming 

was conducted, and it was shown that a personality crisis is a state that arises when a 

person faces a problem that they cannot solve using habitual methods. This can be 

associated with a change in life roles, loss of meaning in life, or traumatic events. It 

was determined that the meaning crisis of personality is a complex psychological state 

that arises from the inability to realize value-meaning orientations in a person's life 

and is characterized by an increased level of existential anxiety, reduced hardiness, 

and the negative impact of stress on the personality structure. 

The methodological principles of studying the meaning crisis of personality 

were defined, namely: general principles of the system approach; principles of 

integrity, unity, and interdependence of the external and internal in the system genesis 

of mental activity and development; approaches to the systemic study of 

psychological phenomena; the salutogenic approach; concepts of stress and 

adaptation; concepts of the meaning of life, meaning crises of personality, and coping 

behavior concepts. 

The theoretical model of the meaning crisis of personality and its overcoming 

was substantiated, and psychodiagnostic tools were developed for the empirical 

verification of the developed model. The model of the empirical study of the meaning 

crisis of personality and its overcoming consists of the following subsystems: 

Subsystem "Existential Anxiety"; Subsystem "Personality Hardiness"; Subsystem 

"Value-Meaning Orientations"; Subsystem "Personality Structure"; Subsystem 

"Socio-Demographic Indicators." 

An empirical study was conducted from 2022 to 2024. The study involved 118 

volunteers, including 68 women and 50 men. The age range of the subjects was from 
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18 to 56 years, with an average age of 34 years. It was proven that middle-aged 

women with higher education are more frequently involved in volunteering activities. 

It was determined that in the conditions of war, the personality experiences a 

significant level of existential anxiety, which is associated with extreme living and 

working conditions. Anxiety is defined by us in the following forms: fear of death, 

loneliness, loss of identity, and meaning of life. War, as an extreme social context, 

significantly intensifies these manifestations. The highest level of existential anxiety 

is associated with a direct threat to life. The fear of loss of meaning is also high, 

which indicates the search by volunteers for a deeper meaning in their activities in the 

conditions of war. The fear of loneliness is increased, which is associated with 

isolation and emotional exhaustion. The fear of loss of identity is less pronounced, 

which indicates the strengthening of identity through volunteering. 

It was revealed that individuals have a high level of hardiness, actively 

participate in social life, and have clear goals and social connections. The subjects 

believe in their ability to influence the situation, are cautious in their actions, and are 

able to effectively overcome stressful situations, which gives them a sense of meaning 

in life, strengthens their social ties, and develops their skills in overcoming 

difficulties. Optimism, self-belief, and empathy contribute to their high hardiness. It 

was determined that the subjects most often use the coping strategy "Focusing on the 

Positive," trying to find positive aspects in difficult life situations. Also, they actively 

use the coping strategy "Seeking Social Support." It was proven that the use of coping 

strategies "Situation Analysis" and "Problem Solving" helps them analyze the 

situation and find solutions in their activities. It was determined that the frequency of 

using the coping strategies "Self-Blame" and "Distancing" in the studied contingent is 

low. It was revealed that they have clearly defined life goals, feel a sense of purpose 

in their activities, and responsibility for their lives, and perceive life as an interesting 

and fulfilling process. The subjects find meaning in their daily activities and believe 
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in their strengths and ability to influence the situation; they are also characterized by 

satisfaction with the results of their past activities. 

It was determined that volunteering increases the level of value-meaning 

orientations and positively affects the psychological well-being of the subjects. They 

exhibit a high level of extraversion and attachment, which is associated with active 

participation in social interactions, emotional closeness, altruism, and a desire to work 

in a team. The subjects showed high scores in self-control and emotional stability, 

which allows them to effectively perform assigned tasks and complete initiated 

projects, remaining calm in difficult situations. The subjects are open to new 

experiences, as they are willing to help strangers and participate in new projects. The 

obtained results indicate that volunteers have a special personality profile, which is 

characterized by a high level of extraversion, attachment, self-control, and emotional 

stability. These qualities help them effectively perform their work and overcome 

stressful situations. 

It was established that the subjects who experience a meaning crisis face a 

number of psychological difficulties, namely: a significant level of existential anxiety, 

including fear of death and loss of meaning in life; reduced hardiness and a sense of 

control over their own lives; a weak sense of purpose in life and low satisfaction with 

its results; emotional instability and detachment, and difficulties with emotional 

regulation. To obtain these results, the subjects were divided into two groups (the 

main group - with verified meaning crisis; the control group - without meaning crisis). 

It was determined that the representatives of the main group have low adaptive 

capabilities and are prone to using maladaptive coping strategies "Self-Blame," 

"Distancing" in stressful situations and need social support and emotional release. 

It was revealed that the subjects of the control group, in whom the meaning 

crisis is not verified, have: a high level of psychological hardiness; a strong sense of 

control over their own lives; a high level of hardiness and engagement in life; clear 
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values and orientations. It was determined that the representatives of the control group 

use adaptive coping strategies "Focusing on the Positive," "Problem Solving," and 

"Situation Analysis." Additionally, the representatives of the control group use 

relatively adaptive coping strategies, such as "Seeking Social Support" and 

"Behavioral Disengagement," to relieve tension and receive emotional support. 

The prospect for further research lies in studying the influence of the meaning 

crisis of personality and its overcoming on the mental health of the individual. This 

will allow for a more detailed understanding of how the meaning crisis of personality 

and its overcoming affects the mental health of the individual from the perspective of 

the salutogenic approach in other contingents of subjects. 

Keywords: meaning crisis of personality, coping, model, existential anxiety, 

hardiness, coping strategies, value-meaning orientations, personality structure, 

personality traits, altruism, adaptation, crisis situation, volunteering, effects of war, 

salutogenic approach. 
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[107]), CS2;5==S ?@> 68BBTABV9:VABP (". �>=>=5=:> [41], �. �078:0 [41], �. 

�C=P>2 [170] ".  54S=>20 [65], �. �2>@=VG5=:> [65], �. �R1V=0 [65], %.  044V 

[180]). 

�:BC0;P=VABP ?@>1;5<8, WW =54>AB0B=S @>7@>1;5=VABP C ?A8E>;>3VG=V9 

;VB5@0BC@V 7C<>28;8 <5BC 4>A;V465==S, S:0 ?>;S30T C @>7@>1FV :>=F5?FVW 

5<?V@8G=>3> 282G5==S A<8A;>2>W :@878 >A>18AB>ABV B0 WW ?>4>;0==S. �;S 

@>7@>1:8 4>A;V465==S =0<8 1C;> 28:>@8AB0=> A8AB5<=89 ?V4EV4, S:89 

?@54AB02;ST A>1>R <5B>4>;>3VR =0C:>2>3> 4>A;V465==S, S:0 @>73;S40T >1'T:B S: 
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FV;VA=C A8AB5<C 270T<>?>2'S70=8E 5;5<5=BV2, ACB=>AB59 B0 2V4=>A8=, S:V 

?5@51C20RBP C 270T<>4VW [138].   

/: 707=0G0T �. +0=G8:>2, A8AB5<=V9 ?V4EV4 @>18BP =0ABC?=V ?@8?CI5==S: 

«1) 1030B>28<V@=VABP CB2>@5==S, 2) 9>3> 1030B>@V2=52VABP V VT@0@EVG=VABP, 3) 

1030B>28<V@=C :;0A8DV:0FVR 9>3> 2;0AB82>AB59, 4) 287=0==S 9>3> 

?>;V45B5@<V=>20=>ABV, 5) 282G5==S 27SB>3> CB2>@5==S 2 9>3> @>728B:C» [124, %. 

59]. 

/:>ABV :>6=>3> 5;5<5=B0 B0 9>3> 270T<>729S7:8 7 V=H8<8 G0AB8=0<8 

A8AB5<8 287=0G0RBPAS 9>3> <VAF5< C AB@C:BC@V. #@8=F8?8 A8AB5<=>ABV 2 

?A8E>;>3VW D>@<CRBP 2V4>1@065==S ?A8EVG=8E ?@>F5AV2 C 283;S4V >@30=V7>20=>W 

1030B>@V2=52>W A8AB5<8, 5;5<5=B8 S:>W =01C20RBP =>28E S:>AB59, I> 7040RBPAS 

WW FV;VA=VABR [98; 136; 229].  

�;S 2AVE A8AB5<=8E 4>A;V465=P T A?V;P=8< 70240==S 7 0=0;V7C B0 A8=B57C 

A8AB5<. %8AB5<=89 0=0;V7 ?@>2>48BPAS 4;S 284V;5==S 5;5<5=BV2, S:V A:;040RBP 

A8AB5<C, B0 AB@C:BC@=>-DC=:FV>=0;P=8E 729S7:8 <V6 =8<8, >1�@C=BC20==S @V2=V2 

A8AB5<8 B0 WW A8AB5<>B2>@G8E D0:B>@V2. #V4 G0A ?@>2545==S 0=0;V7C A8AB5<0 

28>:@5<;RTBPAS V7 2;0A=>3> A5@54>28I0 B0 @>7:;040TBPAS =0 7=0GCIV A:;04>2V 

5;5<5=B8, AB@C:BC@8 B0 WE 270T<>729S7:8. %8=B57 A?@S<>20=> =0 AB2>@5==S 

<>45;V FVTW A8AB5<8, 2 ?@>F5AV G>3> 287=0G0TBPAS ?>2=>B0 WW AB@C:BC@8 B0 

A:;04>28E 5;5<5=BV2, 70:>=><V@=>ABV 48=0<V:8 B0 270T<>4VW 7 =02:>;8H=V< 

A5@54>28I5<. � @57C;PB0BV FP>3> <>45;P <0T 28I89 @V25=P 01AB@0:FVW >?8AC 

[138]. #A8EVG=V S28I0 2 B0:><C 28?04:C @>73;S40RBPAS S: ?@>4C:B 

?A8E>DV7V>;>3VG=8E ?@>F5AV2 DC=:FV>=CRG>3> >@30=V7<C, S:89 74V9A=RT 

?>254V=:>2C 0:B82=VABP, =0?@02;5=C =07>2=V [129].  

!0 4C<:C !. $>4V=8, «2 ?A8E>;>3VG=V9 =0CFV 0:B82=> @>72820TBPAS FV;VA=5 

A?@89=SBBS ?A8E>;>3VG=8E D5=><5=V2, B><C A8AB5<=89 ?V4EV4 AB0T 

7030;P=>287=0=>R <5B>4>;>3VG=>R ?;0BD>@<>R, =0 107V S:>W 74V9A=RTBPAS 

1030B> @V7=>?;0=>28E 4>A;V465=P CAV;S:8E D5=><5=V2, B0:8E S:: <>2;5==S C 
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AB0=V 5<>FV9=>W =0?@C38, ?A8E>;>3VG=V <>45;V FV;5?>:;040==S, FV==VA=V 

>@VT=B0FVW, ?A8EVG=V AB0=8, 5<>FV9=0 ?0<'SBP, ?@>D5AV9=89 @>728B>: >A>18AB>ABV 

B0 V=HV» [88, %.126]. &0:8< G8=><, A8AB5<=V <>45;V <>6CBP AB2>@R20B8AS =0 107V 

B0: 720=>W «<9S:>W <5B>4>;>3VW 4>A;V465==S», B0: V =0 107V «B25@4>W <5B>4>;>3VW», 

70157?5GCRG8 28A>:89 @V25=P 3=CG:>ABV C ?@>F5AV 4>A;V465==S. 

#V4 G0A :>=F5?BC0;V70FVW <>45;V S28I0 «A<8A;>2>W :@878 >A>18AB>ABV B0 WW 

?>4>;0==S» =0<8 1C;8 284V;5=V :>=:@5B=V ?V4A8AB5<8, S:V E0@0:B5@87CRBP 

A>1>R ?A8E>;>3VG=V :>=AB@C:B8. �C;> ?@>2545=> 0=0;V7 =0ABC?=8E ?V4A8AB5<8: 

«#V4A8AB5<0 «�:78AB5=FV9=0 B@82>30»; #V4A8AB5<0 «�8BBTABV9:VABP 

>A>18AB>ABV»; #V4A8AB5<0 «*V==VA=>-A<8A;>2V >@VT=B0FVW»; #V4A8AB5<0 

«%B@C:BC@0 >A>18AB>ABV»; #V4A8AB5<0 «%>FV0;P=>-45<>3@0DVG=V ?>:07=8:8»» 

[38. %. 168]. 

« >45;P :@878 A5=AC >A>18AB>ABV B0 WW ?>4>;0==S» [38. %. 168-169] 

AE5<0B8G=> ?@54AB02;5=0 =0 @8AC=:C 2.1, S:89 =0>G=> 7>1@06CT A8AB5<=V 

270T<>729S7:8 <V6 284V;5=8<8 ?V4A8AB5<0<8. !0 107V 284V;5=8E ?V4A8AB5< V 1C45 

?@>2>48B8AS ?>40;PH89 B5>@5B8G=89 B0 5<?V@8G=89 0=0;V7 40=8E.  

  

$8A. 2.1 « >45;P A<8A;>2>W :@878 >A>18AB>ABV B0 WW ?>4>;0==S» 
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�;S 5<?V@8G=>3> 4>A;V465==S ?V4A8AB5<8 «�:78AB5=FV9=0 B@82>30» =0<8 

1C;> 70AB>A>20=>: <5B>48:C «�848 5:78AB5=FV9=>W B@82>38» (�. �0= �@R335=) 

[229], S:0 1C;0 @>7@>1;5=0 =0 107V 040?B0FVW <5B>48:8 �. �V<A0 [230]. �>=0, 2 

A2>R G5@3C, 107CTBPAS =0 <>45;V 5:78AB5=FV9=>W B@82>38, 70?@>?>=>20=>W #. 

&V;;VE>< [139]. *S <5B>48:0 A?@S<>20=0 =0 48D5@5=FV0FVR >A=>2=8E 284V2 

5:78AB=5FV9=>W B@82>38 70 ?9SBP<0 H:0;0<8: «AB@0E A<5@BV», «AB@0E A0<>B=>ABV», 

«AB@0E V45=B8DV:0FVW», «AB@0E 2B@0B8 A5=AC 68BBS» B0 «AB@0E ?@>28=8» [229]. � 

2020 @>FV �. �CGV=>R [47] 1C;0 ?@>2545=0 040?B0FVS B0 <>48DV:0FVS 40=>W 

<5B>48:8, 2 @57C;PB0BV G>3> WW 1C;> A:>@>G5=> 4> G>B8@P>E H:0;. �. �CGV=0 

B0:>6 70?@>?>=C20;0 2;0A=89 4>40B>: 4> FVTW <>45;V C 283;S4V :>=AB@C:BV2 

«>19T:B82=>W 5:78AB5=FVW» B0 «AC19T:B82=>W 5:78AB5=FVW» [47, %. 62]; 

�;S 5<?V@8G=>3> 4>A;V465==S ?V4A8AB5<8 «�8BBTABV9:VABP >A>18AB>ABV» 

=0<8 1C;> 70AB>A>20=>: "?8BC20;P=8: «&5AB 68BBTABV9:>ABV (%.  044V)» [50] B0 

«"?8BC20;P=8: A?>A>1V2 ?A8E>;>3VG=>3> ?>4>;0==S ($. �070@CA B0 %. (>;:<0=, 

2 040?B0FVW !. $>4V=>W)» [169]. &5AB 68BBTABV9:>ABV %.  044V [50] A?@S<>20=> =0 

4>A;V465==S 68BBTABV9:>ABV S: 740B=>ABV ?A8EV:8 2V4=>2;R20B8AS ?VA;S 

=5A?@8SB;828E C<>2, B0 28:>=C20B8 7040GV A<8A;>CB2>@5==S, I> 2?;820T =0 

5D5:B82=VABP DC=:FV>=C20==S >A>18AB>ABV 2 =5AB0=40@B=8E A8BC0FVSE, S:V 

?>B@51CRBP 2V4 =5W B2>@G>3> ?V4E>4C [50]. %.  044V @>73;S40T =0ABC?=V 0A?5:B8 

68BBTABV9:>ABV:  

1. «�0;CG5=VABP»: ABV9:5 ?5@5:>=0==S >A>18AB>ABV 2 B><C, I> WW 0:B82=0 

CG0ABP C 68BBT28E ?@>F5A0E ?V428ICT 9<>2V@=VABP 28S2;5==S 

7=0GCI8E B0 FV:028E 4;S =5W 0A?5:BV2. 

2. «�>=B@>;P»: CA2V4><;5=0 ?5@5:>=0=VABP V=482V40 2 B><C, I> 9>3> 

0:B82=0 270T<>4VS 7 ?@>1;5<=8<8 A8BC0FVS<8 =040T <>6;82VABP 

2?;820B8 =0 WE=V9 outcome, =02VBP 70 C<>28 2V4ACB=>ABV 01A>;RB=>W 

30@0=BVW CA?VEC. 
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3. «#@89=SBBS @878:C»: AD>@<>20=5 ?5@5:>=0==S >A>18AB>ABV 2 

FV==>ABV 4>A2V4C, >B@8<0=>3> S: 2V4 ?>78B82=8E, B0: V 2V4 =530B82=8E 

68BBT28E ?>4V9. [50]. 

"?8BC20;P=8: A?>A>1V2 ?A8E>;>3VG=>3> ?>4>;0==S «WOCQ», @>7@>1;5=89 

$. �070@CA>< B0 %. (>;:<0=>< [169], T V=AB@C<5=B><, ?@87=0G5=8< 4;S 

4V03=>AB8:8 AB@0B53V9 :>?V=3-?>254V=:8 >A>18AB>ABV S: <5E0=V7<V2 

?A8E>;>3VG=>3> ?>4>;0==S B@C4=>IV2. ' 2010 @>FV !. $>4V=0 74V9A=8;0 

040?B0FVR 40=>W <5B>48:8 [84], @>7@>182H8 =>2V 25@AVW "?8BC20;P=8:0 A?>A>1V2 

?A8E>;>3VG=>3> ?>4>;0==S «WOCQ», 0 B0:>6 2V4?>2V4=V :;RGV B0 =>2V B5AB>2V 

=>@<8. �C;> @>7@>1;5=> 20@V0=B8 <5B>48:8 =0 >A=>2V 8-D0:B>@=>W (:@87>2V 

A8BC0FVW 703@>78 A0<>0:BC0;V70FVW) B0 7-D0:B>@=>W (:@87>2V A8BC0FVW 703@>78 

68BBR) <>45;59 [93]. ' 40=><C 4>A;V465==V 1C;> 70AB>A>20=> 8-D0:B>@=C 

<>45;P, I> >E>?;RT =0ABC?=V AB@0B53VW :>?V=3C: 

1. «(>:CAC20==S =0 ?>78B82V»; 

2. «#@89=SBBS 1060=>3> 70 4V9A=5»; 

3. «#>HC: A>FV0;P=>W ?V4B@8<:8»; 

4. «%0<>728=C20G5==S»; 

5. «$VH5==S ?@>1;5<8»; 

6. «#>254V=:>20 @>7@S4:0»; 

7. «�V4AB>@>=5==VABP»; 

8. «�=0;V7 ?@>1;5<8» [93, %. 79]. 

#V4A8AB5<0 «*V==VA=>-A<8A;>2V >@VT=B0FVW» 4>A;V46C20;0AS =0<8 70 

4>?><>3>R >?8BC20;P=8:0 «*V;P C 68BBV (�6. �@0<1> B0 �.  0E>;8:)». *S 

<5B>48:0 A?@S<>20=0 =0 4V03=>AB8:C A<8A;>68BBT28E >@VT=B0FV9 >A>18AB>ABV B0 

70A=>20=0 =0 ?@8=F8?0E ;>3>B5@0?VW �. (@0=:;0.  5B>48:0 A:;040TBPAS 7 ?9SB8 

H:0;: *V;P C 68BBV 3 H:0;0, S:0 287=0G0T =0S2=VABP 2 68BBV >A>18AB>ABV FV;59, 

=02:>;> S:8E 1C4CTBPAS WW ?5@A?5:B820 <091CB=P>3>, B0 S:V =040RBP 68BBR 

>A<8A;5=>ABV; 
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1. #@>F5A 68BBS 3 H:0;0, S:0 E0@0:B5@87CT A?@89=SBBS >A>18ABVABR 

2;0A=>3> 68BBS S: B0:>3>, I> ?@8=>A8BP 704>2>;5==S B0 =0?>2=5=5 

7<VAB><; 

2. $57C;PB0B82=VABP 68BBS 3 H:0;0, S:0 E0@0:B5@87CT >FV=:C 

>A>18AB>ABV 2;0A=>3> ?@>945=>3> 68BBT2>3> H;SEC, S: 

?@>4C:B82=>3> B0 >A<8A;5=>3>; 

3. �>:CA :>=B@>;R «/» 3 H:0;0, S:0 E0@0:B5@87CT CS2;5==S 

>A>18AB>ABV ?@> A515, S: ?@> AC19T:B 2;0A=>3> 68BBS, S:89 <0T <0T 

A2>1>4C 281>@C B0 <>6;82VABP ?;0=C20B8 2;0A=5 68BBS; 

4. �>:CA :>=B@>;R «68BBS» 3 H:0;0, S:0 E0@0:B5@87CT CS2;5==S 

>A>18AB>ABV ?@> :>=B@>;P =04 2;0A=8< 68BBS< B0 <>6;82VABP 

2BV;R20B8 AB2>@5=V ?;0=8 [145].  

#V4A8AB5<0 «%B@C:BC@0 >A>18AB>ABV» 4>A;V46C20;0AS =0<8 70 4>?><>3>R 

«#'SB8D0:B>@=89 >A>18ABVA=89 >?8BC20;P=8: ($.  0:�@0T B0 #. �>AB0)» [143]. 

*S <5B>48:0 @>73;S40T >A>18ABVABP ;R48=8 AB@C:BC@V 5 48E>B><V9:  

1. «�:AB@025@AVS 3 V=B@>25@AVS», S:0 E0@0:B5@87CT =040==S ?5@52038 

A?V;:C20==R, 5=5@3V9=VABP, 0:B82=VABP B0 AE8;P=VABP 4> ?>78B82=8E 

5<>FV9.;  

2. «#@8E8;P=VABP 3 2V4>:@5<;5=VABP», S:0 E0@0:B5@87CT 5<?0BV9=VABP 

>A>18 C 270T<>4VW 7 V=H8<8, =0 ?@>B8203C =54>2V@V B0 AE8;P=>ABV 4> 

:>=:C@5=FVW;  

3. «%0<>:>=B@>;P 3 V<?C;PA82=VABP», S:0 E0@0:B5@87CT <>B820FVR 

>A>18AB>ABV B0 @V25=P WW =0?>;53;82>ABV C AB02;5==V 4> FV;59 B0 4V9; 

4. «�<>FV9=0 ;01V;P=VABP 3 ABV9:VABP», S:0 E0@0:B5@87CT 740B=VABP 

>A>18AB>ABV 4> 5<>FV9=>W 040?B0FVW, ?>4>;0==S AB@5A>28E A8BC0FV9, 

B0 A0<>@53C;SFVW ?V4 G0A ?5@56820==S =530B82=8E 5<>FV9 (7>:@5<0 

3=V2C, AB@0EC, ?@>28=8, =5704>2>;5==S, @>73C1;5=>ABV B>I>); 



83 

5. «�V4:@8BVABP 3 70:@8BVABP =>2><C 4>A2V4C», S:0 E0@0:B5@87CT @V25=P 

?V7=020;P=>W 70FV:02;5=>ABV >A>18AB>ABV, AE8;P=>ABV 4> ?>HC:C, WW 

B>;5@0=B=VABP 4> =>2>3> B0 ?>78B82=>W >FV=:8 =>2>3> 68BBT2>3> 

4>A2V4C [160].  

#V4A8AB5<8 «%>FV0;P=>-45<>3@0DVG=V ?>:07=8:8» [38. %. 168] 

4>A;V46C20;0AS =0<8 70 4>?><>3>R �5<>3@0DVG=>W 0=:5B8, S:0 2:;RG0;0 

=0ABC?=V ?C=:B8: «2V:, AB0BP, @V25=P >A2VB8, AB06 2>;>=B5@AP:>W 4VS;P=>ABV, 

AC19T:B82=89 @V25=P >A<8A;5==>ABV 4VS;P=>ABV, AC19T:B82=89 @V25=P 

?5@5=020=B065==S B0 AB@5AC, @V25=P :>=B@>;R =04 2;0A=>R 4VS;P=VABR, 

?5@A?5:B828 :0@'T@=>3> 7@>AB0==S B0 AC19T:B82=89 @V25=P A?@0254;82>ABV 

28=03>@>48 70 ?@0FR» [38, %. 169].  

 5B>R ?>40;PH>W @>1>B8 <8 287=0G8;8 «282G5==S 270T<8= <V6 

?0@0<5B@0<8, I> E0@0:B5@87CRBP =0 7<VAB>2=><C @V2=V :;RG>2V ?0@0<5B@8 

?V4A8AB5<» [38, C. 168]. �;S FP>3> =0<8 1C;> 2?@>20465=> 02B>@AP:0 0=:5B0 B0 

287=0G5=V ?A8E>4V03=>AB8G=V <5B>48:8: «"?8BC20;P=8: «�848 5:78AB5=FV9=>W 

B@82>38» (�. �0= �@R335= 2 040B0FVW �. �CG8=>W), "?8BC20;P=8: «&5AB 

68BBTABV9:>ABV» (%.  044V),  5B>48:C «*V;P C 68BBV» (�6. �@0<1> B0 �. 

 0E>;8:), #'SB8D0:B>@=89 >A>18ABVA=89 >?8BC20;P=8: «�5;8:0 ?'SBV@:0» ($. 

 0:�@0T B0 #. �>AB0) B0 "?8BC20;P=8: A?>A>1V2 ?A8E>;>3VG=>3> ?>4>;0==S 

«WOCQ» ($. �070@CA B0 %. (>;:<0=, 2 040?B0FVW !. $>4V=8)» [38, C. 169]. 

&0:8< G8=><, 4;S 4>A;V465==S :@878 A5=AC >A>18AB>ABV B0 WW ?>4>;0==S 
1C;0 @>7@>1;5=0 A8AB5<=0 <>45;P, I> �@C=BCTBPAS =0 ?@8=F8?0E A8AB5<=>3> 

?V4E>4C B0 2@0E>2CT @V7=V ?A8E>;>3VG=V :>=AB@C:B8.  >45;P A<8A;>2>W :@878 

A5=AC >A>18AB>ABV B0 WW ?>4>;0==S 2:;RG0T ?V4A8AB5<8: «�:78AB5=FV9=0 

B@82>30»; «�8BBTABV9:VABP >A>18AB>ABV»; «*V==VA=>-A<8A;>2V >@VT=B0FVW»; 

«%B@C:BC@0 >A>18AB>ABV»; «%>FV0;P=>-45<>3@0DVG=V ?>:07=8:8». �;S FP>3> 1C;8 

>1@0=V =0ABC=V 4V03=>AB8G=V <5B>48:8: «�848 5:78AB5=FV9=>W B@82>38 (�. �0= 

�@R335= 2 040B0FVW �. �CG8=>W)»; «&5AB 68BBTABV9:>ABV (%.  044V)»; 
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«"?8BC20;P=8: A?>A>1V2 ?A8E>;>3VG=>3> ?>4>;0==S ($. �070@CA B0 %. (>;:<0=, 

040?B0FVS !. $>4V=>W)»; «*V;P C 68BBV (�6. �@0<1> B0 �.  0E>;8:)»; 

«#'SB8D0:B>@=89 >A>18ABVA=89 >?8BC20;P=8: ($.  0:�@0T B0 #. �>AB0)»; 

«�5<>3@0DVG=0 0=:5B0». 
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<0B5<0B8G=>-AB0B8AB8G=>W >1@>1:8 B0 ?>40;PH>3> 0=0;V7C. �@V< B>3>, =0 FP><C 

5B0?V 1C;> AD>@<C;P>20=> C7030;P=RRGV 28A=>2:8, 74V9A=5=> 0?@>10FVR B0 

2?@>20465==S @57C;PB0BV2 4>A;V465==S. !0<8 1C;> AD>@<>20=> 2V4?>2V4=C 

4>A;V4=8FP:C 281V@:C. �<?V@8G=5 4>A;V465==S 74V9A=R20;>AS C 48AB0=FV9=><C 

D>@<0BV H;SE>< 5;5:B@>==>W @>7A8;:8 >?8BC20;P=8:V2 @5A?>=45=B0< 7 

28:>@8AB0==S< ?;0BD>@<8 Google Forms. �81V@:C 4>A;V465==S A:;0;8 118 >AV1 

2V:>< 2V4 18 4> 56 @>:V2, A5@54 S:8E 68 6V=>: B0 50 G>;>2V:V2, S:V T <5H:0=FS<8 

':@0W=8, ?@>BS3>< ?5@V>4C 7 2022 ?> 2024 @V:. 

�>;>=B5@AP:0 4VS;P=VABP, 73V4=> 7 V=B5@?@5B0FVTR �. �C=P>20 [172], 

=091V;PH 045:20B=> :>=F5?BC0;V7CTBPAS S: :><?;5:A=89 <>B820FV9=89 ?@>F5A, 

I> E0@0:B5@87CTBPAS V=B5@0:FVTR 0;PB@CWAB8G=8E B0 ?@03<0B8G=8E <>B82V2, S:V 

?@>S2;SRBPAS =0 @V7=8E AB04VSE 70;CG5==S V=482V40. (C=40<5=B0;P=>R D>=>2>R 

45B5@<V=0=B>R, I> ?V4A8;RT A>FV0;P=89 :>=B5:AB 2>;>=B5@AP:>W 4VS;P=>ABV, T 

3@C?>20 V45=B8DV:0FVS, B>4V S: "?>GCBBS :>35@5=B=>ABV" (70 �. �=B>=>2AP:8< 
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[172]) 28ABC?0T 7=0GCI8< ?A8E>;>3VG=8< @5AC@A><, I> 74V9A=RT <>45@0FVR B0 

A?@8ST 7<VF=5==R 2V440=>ABV 2>;>=B5@AP:V9 A;C61V. 

�> CG0ABV C 2>;>=B5@AB2V >A>1C <>6CBP A?>=C:0B8 @V7=V <>B828. &0:, !. 

�09=V;>28G 284V;ST B0:V 0;PB@CWAB8G=V <>B828: «?@03=5==S =04020B8 

157:>@8A;82C 4>?><>3C, A?@><>6=VABP ?@8=>A8B8 :>@8ABP ;R4S<, ?>GCBBS 

?>28==>ABV B0 <>@0;P=>3> >1>29S7:C, A;C6V==S �>3C, A>FV0;P=89 2=5A>: 2 

@>728B>: A2>3> @09>=C (@53V>=C, :@0W=8), ?5@56820==S ACA?V;P=>3> A5=AC 

2>;>=B5@AP:>W @>1>B8, 1060==S 2V4GCB8 A515 ?>B@V1=8<, ?@>S2 A>;V40@=>ABV 7 

V=H8<8, 2V4GCBBS =5 40@5<=>ABV 4>:;045=8E 7CA8;P V <>@0;P=>3> 704>2>;5==S 

2V4 2;0A=>W 740B=>ABV 7<V=8B8 A2VB =0 :@0I5 B>I>» [8, C. 54]. %5@54 B0:8E 

?5@A>=0;P=8E <>B82V2 4>A;V4=8:8 284V;SRBP: «7=09><AB2> 7 =>28<8 ;R4P<8; 

1>@>BP10 7 A0<>B=VABR; 70@048 @>72038; 28@065==S B2>@G>W =0BC@8; =01CBBS 

7=0=P V ?@0:B8G=8E =028G>:; @>7H8@5==S 2;0A=>3> A2VB>3;S4C; <>6;82VABP 4;S 

>A>18ABVA=>3> 7@>AB0==S; 7<VAB>2=>3> 4>72V;;S; @>728B>: C<V=P V =028G>:, S:V =5 

28:>@8AB>2CRBPAS =0 >?;0GC20=V9 @>1>BV; 28@065==S @5;V3V9=8E ?5@5:>=0=P B0 

AE8;P=>AB59» [226, C. 150].  

/: 707=0G0T �. �>;><VTFP, «2>;>=B5@8, S:V >@VT=B>20=V =0 A?V;:C20==S, 

?@03=CBP 70 1C4P-S:8E C<>2 ?V4B@8<C20B8 ?>78B82=V 270T<8=8 7 ;R4P<8, 

2V4GC20RBP ?>B@51C 2 ?@8E8;P=>ABV 9 =0;03>465==V 5<>FV9=8E 2V4=>A8=, 

7>@VT=B>20=V =0 A?V;P=C 4VS;P=VABP, =040==S I8@>W 157:>@8A;82>W 4>?><>38 

V=H8<» [36, C. 7]. !0 4C<:C �. �>20;P, 2 C<>20E 2>T==>3> AB0=C :>;5:B82=0 

?V4B@8<:0 A5@54 :>;53 <>65 AB020B8 206;828< @5AC@A>< 4;S ?V4B@8<0==S 

<>B820FVW ?@>4>26C0B8 2>;>=B5@AP:C 4VS;P=VABP. %?V;P=>B0 2>;>=B5@V2 ?>G8=0T 

2V4V3@020B8 7=0G=C @>;P C D>@<C20==V FV==VA=8E >@VT=B0FV9, 70157?5GCRG8 

270T<>?V4B@8<:C B0 >1<V= 4>A2V4>< [33]. 

�0 @57C;PB0B0<8 ?@>2545=>3> 45A:@8?B82=>3> 0=0;V7C 20% @5A?>=45=BV2 

<0RBP ?>2=C A5@54=R >A2VBC, 14% @5A?>=45=BV2 <0RBP A@54=R A?5FV0;P=C 
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>A2VBC, 25% @5A?>=45=BV2 <0RBP =570:V=G5=C 28IC >A2VBC, 41% @5A?>=45=BV2 

<0RBP 28IC >A2VBC.  

%5@54=V9 AB06 2>;>=B5@AP>W 4VS;P=>ABV A:;02 <5=H5 6 <VASFV2 (32%), 27% 

@5A?>=45=BV2 28:>=C20;8 2>;>=B5@AP:C 4VS;P=VABP <5=PH5 1 <VASFS, 24% 

>?8BC20=8E 709<0;8AS 2>;>=B5@AB2>< 1V;PH5 42>E @>:V2 V =09<5=H0 G0AB:0 

4>A;V46C20=8E (17%) 709<0;0AS 2>;>=B5@AB2>< 2V4 6 <VASFV2 4> @>:C. �0 @V2=5< 

>A<8A;5==>ABV ?@0FV @5A?>=45=B8 9% @5A?>=45=BV2 =5 22060RBP A2>R 4VS;P=VABP 

>A<8A;5==>R, 30% E=0E>4SBP C =V9 ?52=89 A5=A, 34% 22060RBP A2>R 4VS;P=VABP 

7451V;PH>3> >A<8A;5==>R B0 27% 22060RBP WW >A<8A;5==>R. 

�C;> ?@>0=0;V7>20=> =0ABC?=V ?V4A8AB5<8: #V4A8AB5<0 «�:78AB5=FV9=0 

B@82>30»; #V4A8AB5<0 «�8BBTABV9:VABP >A>18AB>ABV»; #V4A8AB5<0 «*V==VA=>-

A<8A;>2V >@VT=B0FVW»; #V4A8AB5<0 «%B@C:BC@0 >A>18AB>ABV»; #V4A8AB5<0 

«%>FV0;P=>-45<>3@0DVG=V ?>:07=8:8». �;S :>6=>W 7 =8E 70?@>?>=>20=> 

2V4?>2V4=V ?A8E>4V03=>AB8G=V <5B>48:8, 0 A0<5 «�848 5:78AB5=FV9=>W B@82>38 

(�. �0= �@R335= 2 040B0FVW �. �CG8=>W)»; «&5AB 68BBTABV9:>ABV (%.  044V)»; 

«"?8BC20;P=8: A?>A>1V2 ?A8E>;>3VG=>3> ?>4>;0==S ($. �070@CA B0 %. (>;:<0=, 

040?B0FVS !. $>4V=>W)»; «*V;P C 68BBV (�6. �@0<1> B0 �.  0E>;8:)»; 

«#'SB8D0:B>@=89 >A>18ABVA=89 >?8BC20;P=8: ($.  0:�@0T B0 #. �>AB0)»; 

«�5<>3@0DVG=0 0=:5B0». 

�;S 5<?V@8G=>3> 4>A;V465==S ?V4A8AB5<8 «�:78AB5=FV9=0 B@82>30» =0<8 

1C;> 70AB>A>20=>: <5B>48:C «�848 5:78AB5=FV9=>W B@82>38» (�. �0= �@R335=) 

[229]. *S <5B>48:0 A?@S<>20=0 =0 48D5@5=FV0FVR >A=>2=8E 284V2 

5:78AB=5FV9=>W B@82>38 70 ?9SBP<0 H:0;0<8: «AB@0E A<5@BV», «AB@0E A0<>B=>ABV», 

«AB@0E V45=B8DV:0FVW», «AB@0E 2B@0B8 A5=AC 68BBS» B0 «AB@0E ?@>28=8» [229]. � 

2020 @>FV �. �CGV=>R [47] 1C;0 ?@>2545=0 040?B0FVS B0 <>48DV:0FVS 40=>W 

<5B>48:8, 2 @57C;PB0BV G>3> WW 1C;> A:>@>G5=> 4> G>B8@P>E H:0;. � C:@0W=AP:V9 

040?B0FVW <5B>48:8 1C;> 70?@>?>=>20=> =>2C 42>D0:B>@=C <>45;P 

5:78AB5=FV9=>W B@82>38, I> 2:;RG0T H:0;8 «>1'T:B82=0 5:78AB5=FVS» B0 
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«AC1'T:B82=0 5:78AB5=FVS». �V4?>2V4=> 4> FVTW <>45;V, <5B>48:0 4V03=>ABCT 

G>B8@8 2848 5:78AB5=FV9=>W B@82>38: 

" «�:78AB5=FV9=0 B@82>30 A<5@BV» 2 2V4?>2V40T ?>GCBBR «=52?52=5=>ABV C 

B><C, I> 1C45 ?VA;S A<5@BV, G8 1C45 I>AP, :>;8 70:V=G8BPAS 75<=5 

68BBS, AB@0E =52V4><>3> V AB@0E B>3>, I> I>AP =52V4><5 <>65 AB0B8AS 

=5A?>4V20=>» [47, %. 58].  

" «�:78AB5=FV9=0 B@82>30 2B@0B8 A5=AC» 2 2V4?>2V40T ?>GCBBR 

«=52?52=5=>ABV G5@57 2V4ACB=VABP 7=0G5==S FV==>AB59 C 68BBV» [47, %. 

58].  

" «�:78AB5=FV9=0 B@82>30 V45=B8DV:0FVW» 2 F5 ?5@56820==S ;R48=>R 

«4>A2V4C ?V7=0==S 2;0A=>W V=482V4C0;P=>ABV B0 WW AE>6>AB59 B0 

2V4<V==>AB59 V7 7>2=VH=V< A2VB><» [47, %. 58].  

" «�:78AB5=FV9=0 B@82>30 A0<>B=>ABV» ?>2'S70=0 V7 «?5@56820==S< 

;R48=>R 2V4>:@5<;5==S 2V4 7>2=VH=P>3> A2VBC» [47, %. 58].  

�;S 5<?V@8G=>3> 4>A;V465==S ?V4A8AB5<8 «�8BBTABV9:VABP >A>18AB>ABV» 

=0<8 1C;> 70AB>A>20=>: "?8BC20;P=8: «&5AB 68BBTABV9:>ABV» (%.  044V) [50] B0 

"?8BC20;P=8: A?>A>1V2 ?A8E>;>3VG=>3> ?>4>;0==S «WOCQ», ($. �070@CA B0 %. 

(>;:<0=, 2 040?B0FVW !. $>4V=>W) [169]. &5AB 68BBTABV9:>ABV %.  044V 

A?@S<>20=> =0 4>A;V465==S 68BBTABV9:>ABV S: 740B=>ABV ?A8EV:8 2V4=>2;R20B8AS 

?VA;S =5A?@8SB;828E C<>2, B0 28:>=C20B8 7040GV A<8A;>CB2>@5==S [50]. %.  044V 

@>73;S40T =0ABC?=V 0A?5:B8 68BBTABV9:>ABV:  

1. «�0;CG5=VABP» (commitment) 2V4>1@060T ABV9:5 ?5@5:>=0==S V=482V40 

2 :>@8A=>ABV 0:B82=>W CG0ABV C 68BBTV B0 >B@8<0==V 7=0GCI8E B0 

FV:028E 4;S =P>3> 0A?5:BV2 2 FP><C ?@>F5AV. 

2. «�>=B@>;P» (control) @5?@575=BCT CA2V4><;5=C ?5@5:>=0=VABP 

>A>18AB>ABV 2 <>6;82>ABV ?>4>;0B8 ?@>1;5<=C A8BC0FVSR. 
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3. «#@89=SBBS @878:C» (challenge) 2V4>1@060T ?5@5:>=0=VABP V=482V40 2 

FV==>ABV 4>A2V4C, >B@8<0=>3> S: 2=0A;V4>: ?>78B82=8E, B0: V 

=530B82=8E 68BBT28E ?>4V9 [50]. 

«"?8BC20;P=8: A?>A>1V2 ?A8E>;>3VG=>3> ?>4>;0==S» 1C2 @>7@>1;5=89 $. 

�070@CA>< B0 %. (>;:<0=>< [169]. �07=0G5=0 <5B>48:0 ?@87=0G5=0 4;S 

4V03=>AB8:8 AB@0B53V9 S: 2BV;5==S <5E0=V7<C :>?V=3-?>254V=:8. !. $>4V=0 

74V9A=8;0 040?B0FVR 40=>3> V=AB@C<5=B0@VR 2 2010 @>FV [84], @>7@>182H8 =>2V 

25@AVW >?8BC20;P=8:0 «WOCQ», 0 B0:>6 2V4?>2V4=V :;RGV B0 =>2V B5AB>2V =>@<8. 

�C;> @>7@>1;5=> 20@V0=B8 <5B>48:8 =0 >A=>2V [93]. ' <560E 40=>3> 4>A;V465==S 

1C;> 70AB>A>20=> 8-D0:B>@=C <>45;P, I> >E>?;RT =0ABC?=V AB@0B53VW :>?V=3C.: 

1. «(>:CAC20==S =0 ?>78B82V»; 

2. «#@89=SBBS 1060=>3> 70 4V9A=5»; 

3. «#>HC: A>FV0;P=>W ?V4B@8<:8»; 

4. «%0<>728=C20G5==S»; 

5. «$VH5==S ?@>1;5<8»; 

6. «#>254V=:>20 @>7@S4:0»; 

7. «�V4AB>@>=5==VABP»; 

8. «�=0;V7 ?@>1;5<8» [93]. 

�=0;V7 ?V4A8AB5<8 «*V==VA=>-A<8A;>2V >@VT=B0FVW» =0<8 ?@>2>482AS 70 

4>?><>3>R >?8BC20;P=8:0 «*V;P C 68BBV (�6. �@0<1> B0 �.  0E>;8:)». *S 

<5B>48:0 A?@S<>20=0 =0 4V03=>AB8:C A<8A;>68BBT28E >@VT=B0FV9 >A>18AB>ABV B0 

70A=>20=0 =0 ?@8=F8?0E ;>3>B5@0?VW �. (@0=:;0.  5B>48:0 A:;040TBPAS 7 ?9SB8 

H:0;: 

1. *V;P C 68BBV 3 H:0;0, S:0 287=0G0T =0S2=VABP 2 68BBV >A>18AB>ABV 

FV;59, =02:>;> S:8E 1C4CTBPAS WW ?5@A?5:B820 <091CB=P>3>, B0 S:V 

=040RBP 68BBR >A<8A;5=>ABV; 
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2. #@>F5A 68BBS 3 H:0;0, S:0 E0@0:B5@87CT A?@89=SBBS >A>18ABVABR 

2;0A=>3> 68BBS S: B0:>3>, I> ?@8=>A8BP 704>2>;5==S B0 =0?>2=5=5 

7<VAB><; 

3. $57C;PB0B82=VABP 68BBS 3 H:0;0, S:0 E0@0:B5@87CT >FV=:C 

>A>18AB>ABV 2;0A=>3> ?@>945=>3> 68BBT2>3> H;SEC, S: 

?@>4C:B82=>3> B0 >A<8A;5=>3>; 

4. �>:CA :>=B@>;R «/» 3 H:0;0, S:0 E0@0:B5@87CT CS2;5==S 

>A>18AB>ABV ?@> A515, S: ?@> AC19T:B 2;0A=>3> 68BBS, S:89 <0T <0T 

A2>1>4C 281>@C B0 <>6;82VABP ?;0=C20B8 2;0A=5 68BBS; 

5. �>:CA :>=B@>;R «68BBS» 3 H:0;0, S:0 E0@0:B5@87CT CS2;5==S 

>A>18AB>ABV ?@> :>=B@>;P =04 2;0A=8< 68BBS< B0 <>6;82VABP 

2BV;R20B8 AB2>@5=V ?;0=8 [145].  

�=0;V7 ?V4A8AB5<8 «%B@C:BC@0 >A>18AB>ABV» =0<8 ?@>2>482AS 70 

4>?><>3>R «#'SB8D0:B>@=>3> >A>18ABVA=>3> >?8BC20;P=8:0 ($.  0:�@0T B0 #. 

�>AB0)» [143]. *S <5B>48:0 @>73;S40T >A>18ABVABP ;R48=8 AB@C:BC@V 5 

48E>B><V9:  

1. «�:AB@025@AVS 3 V=B@>25@AVS», S:0 B5=45=FVR >A>18AB>ABV 4> 

A>FV0;P=>W 0:B82=>ABV, 5=5@3V9=>ABV B0 ?>78B82=>3> 5<>FV9=>3> 

7010@2;5==S. #V428I5==S 10;V2 ?@>S2;STBPAS 2 4><V=C20==V 

5:AB@025@B82=8E D>@< ?>254V=:8 (=0?@8:;04, 0:B82=VABP, >?B8<V7<, 

10;0:CGVABP), 0 7=865==S 3 2 ?5@52060==V V=B@>25@B=8E (=0?@8:;04, 

A>@><'S7;82VABP, ?5A8<V7<, C=8:0==S A?V;:C20==S);  

2. «#@8E8;P=VABP 3 2V4>:@5<;5=VABP», S:0 E0@0:B5@87CT  ?@>S2 B0:8E 

S:>AB59, S: GCB;82VABP, 70FV:02;5=VABP, B>20@8AP:VABP B0 5<?0BVS C 

AB02;5==V 4> V=H8E ;R459. �8A>:V 7=0G5==S A2V4G0BP ?@> 740B=VABP 

4> A?V2GCBBS B0 ?@8E8;P=VABP, =0B><VABP =87P:V 3 ?@> AE8;P=VABP 4> 

53>F5=B@87<C, :>=:C@5=FVW B0 5<>FV9=>W ACE>ABV;  
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3. «%0<>:>=B@>;P 3 V<?C;PA82=VABP», S:0 E0@0:B5@87CT <>B820FVR 

>A>18AB>ABV B0 @V25=P WW =0?>;53;82>ABV C AB02;5==V 4> FV;59 B0 4V9. 

�8A>:V ?>:07=8:8 A2V4G0BP ?@> 2V4?>2V40;P=VABP, =04V9=VABP B0 

AE8;P=VABP 4> B@C4>3>;V7<C, 2 B>9 G0A, S: =87P:V 3 ?@> =54>AB0B=R 

:>=:@5B870FVR FV;59 2 68BBV >A>18AB>ABV B0 A?>=B0=VABP C 4VSE; 

4. «�<>FV9=0 ;01V;P=VABP 3 ABV9:VABP», S:0 E0@0:B5@87CT 740B=VABP 

>A>18AB>ABV 4> 5<>FV9=>W 040?B0FVW, ?>4>;0==S AB@5A>28E A8BC0FV9, 

B0 A0<>@53C;SFVW ?V4 G0A ?5@56820==S =530B82=8E 5<>FV9 (7>:@5<0 

3=V2C, AB@0EC, ?@>28=8, =5704>2>;5==S, @>73C1;5=>ABV B>I>). �8A>:V 

?>:07=8:8 <>6CBP A2V4G8B8 ?@> 740B=VABP >A>18AB>ABV :>=B@>;R20B8 

V 4>;0B8 AB@5A, =87P:89 3 ?@> ?V428I5==89 =59@>B87<, AE8;P=VABP 

4> B@82>6=>ABV, ?5@56820==S AB@0EC V =0?@C38; 

5. «�V4:@8BVABP 3 70:@8BVABP =>2><C 4>A2V4C», S:0 E0@0:B5@87CT @V25=P 

?V7=020;P=>W 70FV:02;5=>ABV >A>18AB>ABV, AE8;P=>ABV 4> ?>HC:C, WW 

B>;5@0=B=VABP 4> =>2>3> B0 ?>78B82=>W >FV=:8 =>2>3> 68BBT2>3> 

4>A2V4C. #V428I5=V 7=0G5==S A2V4G8BP ?@> =0S2=VABP 0:B82=>3> 

V=B5@5AC 4> >B@8<0==S =>2>3> 4>A2V4C, =5B@048FV9=VABP B0 

=570;56=VABP AC465=P. !87P:V 3 ?@> =040==S ?5@52038 B@048FV9=8< 

?>3;S40<, AE8;P=VABP 4> ?@03<0B8G=>ABV B0 ?52=89 @V25=P =54>2V@8 

4> =>2>3> [160].  

&0:8< G8=><, 5<?V@8G=5 4>A;V465==S ?@>2>48;>AS C ?5@V>4 7 2022 ?> 
2024 @@. =0 281V@FV 2>;>=B5@V2. �81V@:C 4>A;V465==S AB0=>28;8 ;R48 2V:>< 2V4 

18 4> 56 @>:V2, :V;P:VABR 118 >AV1, A5@54 S:8E 68 3 6V=>: B0 50 3 G>;>2V:V2, 

68B5;V2 ':@0W=8. 'AV 4>A;V46C20=V <0;8 >7=0:8 B@82>6=>ABV 70 WE 

AC19T:B82=8<8 2V4GCBBS<8. �;S 5<?V@8G=>W 25@8DV:0FVW <>45;V =0<8 1C;> 

@>7@>1;5=> �5<>3@0DVG=C 0=:5BC B0 287=0G5=V ?A8E>4V03=>AB8G=V <5B>48:8: 

"?8BC20;P=8: «�848 5:78AB5=FV9=>W B@82>38 (�. �0= �@R335= 2 040B0FVW �. 

�CG8=>W)», "?8BC20;P=8: «&5AB 68BBTABV9:>ABV (%.  044V)», «"?8BC20;P=8: 
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A?>A>1V2 ?A8E>;>3VG=>3> ?>4>;0==S WOCQ ($. �070@CA0 B0 %. (>;:<0=0 2 

040?B0FVW !. $>4V=>W)», "?8BC20;P=8: «*V;P C 68BBV (�6. �@0<1> B0 �. 

 0E>;8:)», «#'SB8D0:B>@=89 >A>18ABVA=89 >?8BC20;P=8: ($.  0:�@0T B0 #. 

�>AB0)».  

 

�8A=>2:8 4> 4@C3>3> @>74V;C 

�87=0G5=> <5B>4>;>3VG=V 70A048 4>A;V465==S A<8A;>2>W :@878, 

>1�@C=B>20=> B5>@5B8G=C <>45;P B0 @>7@>1;5=> ?A8E>4V03=>AB8G=89 

V=AB@C<5=B0@V9 4;S 5<?V@8G=>W 25@8DV:0FVW 70?@>?>=>20=>W <>45;V. $>7@>1;5=> 

A8AB5<=C <>45;P 5<?V@8G=>3> 4>A;V465==S A<8A;>2>W :@878 >A>18AB>ABV, I> 

V=B53@CT =0ABC?=V ?V4A8AB5<8: 4;S :>=AB@CR20==S A8AB5<=>W <>45;V :@878 A5=AC 

>A>18AB>ABV B0 WW ?>4>;0==S 1C;> V45=B8DV:>20=> A?5FV0;P=V ?V4A8AB5<8, 

?@87=0G5=V 4;S @5?@575=B0FVW 7=0GCI8E ?A8EVG=8E D5=><5=V2. �C;> ?@>2545=> 

0=0;V7 B0:8E ?V4A8AB5<, S:: #V4A8AB5<0 «�:78AB5=FV9=0 B@82>30 2>;>=B5@0»; 

#V4A8AB5<0 «�8BBTABV9:VABP >A>18AB>ABV»; #V4A8AB5<0 «*V==VA=>-A<8A;>2V 

>@VT=B0FVW 2>;>=B5@0»; #V4A8AB5<0 «%B@C:BC@0 >A>18AB>ABV»; #V4A8AB5<0 

«%>FV0;P=>-45<>3@0DVG=V ?>:07=8:8». 

�V03=>AB8G=5 4>A;V465==S ?@>2>48;>AS C 48AB0=FV9=><C D>@<0BV H;SE>< 

5;5:B@>==>W @>7A8;:8 >?8BC20;P=8:V2 @5A?>=45=B0< 7 28:>@8AB0==S< >=;09=-

?;0BD>@<8 Google Forms. �81V@:C 4>A;V465==S A:;0;8 118 >AV1 2V:>< 2V4 18 4> 

56 @>:V2, 7 S:8E 68 1C;8 6V=:0<8 B0 50 3 G>;>2V:0<8, CAV 3 @57845=B8 ':@0W=8. 

�;S 5<?V@8G=>W 25@8DV:0FVW B5>@5B8G=>W <>45;V 1C;> @>7@>1;5=> �5<>3@0DVG=C 

0=:5BC B0 287=0G5=> :><?;5:A ?A8E>4V03=>AB8G=8E <5B>48:: "?8BC20;P=8: 

«�848 5:78AB5=FV9=>W B@82>38 (�. �0= �@R335= 2 040B0FVW �. �CG8=>W)», 

"?8BC20;P=8: «&5AB 68BBTABV9:>ABV (%.  044V)», «"?8BC20;P=8: A?>A>1V2 

?A8E>;>3VG=>3> ?>4>;0==S WOCQ ($. �070@CA0 B0 %. (>;:<0=0 2 040?B0FVW !. 

$>4V=>W)», "?8BC20;P=8: «*V;P C 68BBV (�6. �@0<1> B0 �.  0E>;8:)», 

«#'SB8D0:B>@=89 >A>18ABVA=89 >?8BC20;P=8: ($.  0:�@0T B0 #. �>AB0)». 
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$"���� 3. � #�$�+!� �"%�����!!/ #%�)"�"��+!�) 

"%"����"%&�� % �%�"�"� �$��� "%"��%&"%&� &� �� 
#"�"��!!/  

 

3.1. �=0;V7 A>FV0;L=>-45<>3@0DVG=8E ?>:07=8:V2 4>A;V46C20=8E 
 

#@54AB02;5=89 ?V4@>74V; 5<?V@8G=>W G0AB8=8 4>A;V465==S ?@8A2SG5=89 

0=0;V7C 2?;82C A>FV0;P=>-45<>3@0DVG=8E G8==8:V2 =0 D5=><5= «A<8A;>2>W 

:@878 >A>18AB>ABV». %>FV0;P=>-45<>3@0DVG=V ?0@0<5B@V2 4>A;V46C20=>W =0<8 

281V@:8, 1C;8 @>74V;5=V =0<8 =0 B@8 :0B53>@VW: 45<>3@0DVG=V G8==8:8 («@V25=P 

>A2VB8», «2>;>=B5@AP:89 AB06» B0 V=.), 2=CB@VH=VE G8==8:V2 («>A<8A;5=VABP 

@>1>B8», «AC19T:B82=89 @V25=P AB@5AC», «AC19T:B82=0 28=03>@>40 ?@0FV» B0 V=), 

B0 A>FV0;P=V G8==8:8 («<>6;82VABP :0@9T@=>3> 7@>AB0==S», «<>6;82VABP 

:>=B@>;R @>1>B8», «<>6;82VABP 2?;820B8 =0 2;0A=C 4VS;P=VABP» B0 V=.).  

#V4A8AB5<0 «%>FV0;P=>-45<>3@0DVG=V ?>:07=8:8» 4>A;V46C20;0AS 70 

4>?><>3>R �5<>3@0DVG=>W 0=:5B8. $57C;PB0B8 4>A;V465==S A>FV0;P=>-

45<>3@0DVG=8E ?>:07=8:V2 2>;>=B5@V2 70 :0B53>@VTR «%B0BP» =02545=> 2 B01;8FV 

3.1. 

&45?<JO 3.1.  
«�8O2;5=V A>FV0;L=>-45<>3@0DVG=V ?>:07=8:8 2>;>=B5@V2 70 :0B53>@VTN 

«%B0BL»» 

)0@0:B5@8AB8:0 �=0G5==O 
W (Shapiro-Wilk normality test) 0.62787 

p-value (Shapiro-Wilk normality test) 7.461e-16 

Sd 0.5 

Se 0.05 

$>7?>4V; 70 35=45@=>R >7=0:>R 28S282 :V;P:VA=C ?5@5203C 6V=>: (n=68) 

A5@54 CG0A=8:V2 2>;>=B5@AP:>W 4VS;P=>ABV ?>@V2=S=> 7 G>;>2V:0<8 (n=50). 

"B@8<0=V 5<?V@8G=V 40=V A2V4G0BP ?@> 28IC ?@54AB02;5=VABP 6V=>: C A:;04V 
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2>;>=B5@V2 C:@0W=AP:8E =5C@S4>28E >@30=V70FV9. �07=0G5=0 B5=45=FVS ?>B@51CT 

?>40;PH>3> =0C:>2>3> 4>A;V465==S 7 <5B>R 28S2;5==S WW 45B5@<V=0=B B0 

?>B5=FV9=8E =0A;V4:V2. #>3;81;5=5 @>7C<V==S 35=45@=8E >A>1;82>AB59 

2>;>=B5@AP:>W 4VS;P=>ABV A?@8SB8<5 @>7@>1FV 1V;PH 5D5:B82=8E AB@0B53V9 

70;CG5==S =>28E 2>;>=B5@V2 B0 >?B8<V70FVW WE=P>W >?5@0FV9=>W 4VS;P=>ABV. 

$>7?>4V; 2>;>=B5@V2 70 AB0BBR ?>:070=> =0 @8AC=:C 3.1. 

 

$8A. 3.1. �8S2;5=V A>FV0;P=>-45<>3@0DVG=V ?>:07=8:8 2>;>=B5@V2 70 
:0B53>@VTR «%B0BP». 

$57C;PB0B8 4>A;V465==S A>FV0;P=>-45<>3@0DVG=8E ?>:07=8:V2 2>;>=B5@V2 

70 :0B53>@VTR «�V:» =02545=> 2 B01;8FV 3.2. 

&45?<JO 3.2.  
«�8O2;5=V A>FV0;L=>-45<>3@0DVG=V ?>:07=8:8 2>;>=B5@V2 70 

:0B53>@VTN «�V:»» 

)0@0:B5@8AB8:0 �=0G5==O 
Mean 34.44 

Sd 11.41 

Median 32 

Trimmed 33.94 

Mad 13.34 
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Min 18 

Max 56 

Range 38 

Se 1.05 

%5@54=V9 2V: 4>A;V46C20=>W 281V@:8 2>;>=B5@V2 AB0=>28BP 34.44 @>:8, I> 

2:07CT =0 ?5@52060==S >AV1 A5@54=P>3> 2V:C.  54V0==5 7=0G5==S 2V:C (32 @>:8), 

1C4CG8 =86G8< 70 A5@54=T 0@8D<5B8G=5, A2V4G8BP ?@> =0S2=VABP ?52=>W 

0A8<5B@VW @>7?>4V;C 2V:>28E 40=8E C 1V: <>;>4H8E 2V:>28E :0B53>@V9. �=0G=5 

AB0=40@B=5 2V4E8;5==S (Sd = 11.41) 2V4>1@060T 28A>:C 35B5@>35==VABP 281V@:8 70 

2V:>2>R >7=0:>R, ?V4B25@46CRG8 ?@54AB02;5=VABP 2>;>=B5@V2 C H8@>:><C 

2V:>2><C 4V0?07>=V. �V0?07>= 2V:C @5A?>=45=BV2 20@VRTBPAS 2V4 18 4> 56 @>:V2, 

I> ?V4B25@46CT 70;CG5==S 4> 2>;>=B5@AP:>W 4VS;P=>ABV >AV1 @V7=>3> 2V:C, 

?>G8=0RG8 7 ?>2=>;VBBS. $57C;PB0B8 AB0B8AB8G=>3> 0=0;V7C (p < 0.05) 

4>72>;SRBP 2V4E8;8B8 =C;P>2C 3V?>B57C ?@> =>@<0;P=89 @>7?>4V; 2V:C C 281V@FV 

2>;>=B5@V2, I> T 206;828< D0:B>@>< 4;S 2@0EC20==S ?@8 ?>40;PH><C 

70AB>AC20==V AB0B8AB8G=8E <5B>4V2 0=0;V7C. $>7?>4V; 2>;>=B5@V2 70 2V:>< 

?>:070=> =0 @8AC=:C 3.2. 

 

$8A. 3.2. �8S2;5=V A>FV0;P=>-45<>3@0DVG=V ?>:07=8:8 2>;>=B5@V2 70 
:0B53>@VTR «�V:». 
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�V;PHVABP 2>;>=B5@V2 7>A5@5465=0 C 2V:>2V9 :0B53>@VW 2V4 20 4> 30 @>:V2. 

*5 2:07CT =0 B5, I> <>;>4P T 0:B82=>R G0AB8=>R 2>;>=B5@AP:>3> @CEC. 

�V;P:VABP 2>;>=B5@V2 ?>ABC?>2> 7<5=HCTBPAS 7 2V:><, E>G0 A?>AB5@V30TBPAS ?52=5 

"?;0B>" C 2V:>2V9 :0B53>@VW 40-50 @>:V2. $>7?>4V; 2V:C <0T ;53:C ?@02>AB>@>==R 

0A8<5B@VR, I> >7=0G0T, I> "E2VAB" @>7?>4V;C 4>2H89 C 1V: AB0@H8E 2V:>28E 

3@C?. *5 <>65 2:07C20B8 =0 B5, I> C 281V@FV T <5=H0 :V;P:VABP ;R459 AB0@H>3> 

2V:C ?>@V2=S=> 7 <>;>4H8<8. 

$57C;PB0B8 4>A;V465==S A>FV0;P=>-45<>3@0DVG=8E ?>:07=8:V2 2>;>=B5@V2 

70 :0B53>@VTR «$V25=P >A2VB8» =02545=> 2 B01;8FV 3.3. 

&45?<JO 3.3.  
«�8O2;5=V A>FV0;L=>-45<>3@0DVG=V ?>:07=8:8 2>;>=B5@V2 70 

:0B53>@VTN «$V25=L >A2VB8»» 

)0@0:B5@8AB8:0 �=0G5==O 
Mean 2.86 

Sd 1.16 

Median 3 

Trimmed 2.94 

Mad 1.48 

Min 1 

Max 4 

Range 3 

Se 0.11 

�=0;V7 @>7?>4V;C @V2=S >A2VB8 C 281V@FV ?>:0702 =0ABC?=V @57C;PB0B8: 

A5@54=R >A2VBC <0RBP 24 @5A?>=45=B8, A5@54=R A?5FV0;P=C 3 17, =570:V=G5=C 

28IC 3 29, 28IC 3 48.  54V0==5 7=0G5==S @V2=S >A2VB8 (Median = 3), I> 

2V4?>2V40T =570:V=G5=V9 28IV9 >A2VBV, ?V4B25@46CT B5=45=FVR 4> 4><V=C20==S 

2>;>=B5@V2 7 28I>R >A2VB>R. %B0=40@B=5 2V4E8;5==S (Sd = 1.16) 2:07CT =0 

?><V@=C 20@V0B82=VABP @V2=S >A2VB8 A5@54 CG0A=8:V2 4>A;V465==S. �V0?07>= 

7=0G5=P (Min = 1, Max = 4) 2V4>1@060T ?@54AB02;5=VABP CAVE 707=0G5=8E @V2=V2 

>A2VB8, 2V4 A5@54=P>W 4> 28I>W. 
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#5@5206=0 1V;PHVABP 2>;>=B5@V2 <0RBP =570:V=G5=C 28IC 01> 28IC 

>A2VBC, I> <>65 1CB8 7C<>2;5=> @>728B:>< :@8B8G=>3> <8A;5==S, 

:><C=V:0B82=8E =028G>: B0 A>FV0;P=>W 2V4?>2V40;P=>ABV. !572060RG8 =0 

:V;P:VA=C ?5@5203C >AV1 7 28I>R >A2VB>R, =0S2=VABP C 281V@FV 2>;>=B5@V2 7 

@V7=8<8 @V2=S<8 >A2VB=P>W ?V43>B>2:8 A2V4G8BP ?@> V=:;R782=VABP 2>;>=B5@AP:>W 

4VS;P=>ABV. 

 >6;828<8 45B5@<V=0=B0<8 B0:>3> @>7?>4V;C <>6CBP 1CB8: @>728B>: 

:@8B8G=>3> B0 0=0;VB8G=>3> <8A;5==S, I> A?@8ST 70;CG5==R 4> 2>;>=B5@AP:>W 

4VS;P=>ABV, S:0 ?5@5410G0T ?@89=SBBS >1�@C=B>20=8E @VH5=P B0 @>72'S70==S 

?@>1;5<; 0 B0:>6 A?5F8DV:0 ?@>D5AV9, I> 28<030RBP 28I>W >A2VB8 B0 <>6CBP 

A?@8SB8 @>728B:C 5<?0BVW B0 ?@>A>FV0;P=>W <>B820FVW. $>7?>4V; 2>;>=B5@V2 70 

@V2=5< >A2VB8 ?>:070=> =0 @8AC=:C 3.3. 

 

$8A. 3.3. �8S2;5=V A>FV0;P=>-45<>3@0DVG=V ?>:07=8:8 2>;>=B5@V2 70 
:0B53>@VTR «$V25=P >A2VB8». 

!091V;PH0 :V;P:VABP 2>;>=B5@V2 <0T 28IC >A2VBC. *5 A2V4G8BP ?@> B5, I> 

;R48 7 28I8< @V2=5< >A2VB8 1V;PH 0:B82=V C 2>;>=B5@AP:V9 4VS;P=>ABV. �@C35 70 

:V;P:VABR <VAF5 709<0RBP 2>;>=B5@8 7V A5@54=P>R >A2VB>R. *S 3@C?0 B0:>6 T 

�V
;P
:V
AB
P 
>A
V1 
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4>A8BP ?@54AB02;5=>R. �V;P:VABP 2>;>=B5@V2 V7 A5@54=P>R A?5FV0;P=>R B0 

=570:V=G5=>R 28I>R >A2VB>R T <5=H>R ?>@V2=S=> 7 V=H8<8 :0B53>@VS<8. 

$57C;PB0B8 4>A;V465==S A>FV0;P=>-45<>3@0DVG=8E ?>:07=8:V2 2>;>=B5@V2 

70 :0B53>@VTR «�>A2V4 2>;>=B5@AB20» =02545=> 2 B01;8FV 3.4. 

&45?<JO 3.4.  

�8O2;5=V A>FV0;L=>-45<>3@0DVG=V ?>:07=8:V2 2>;>=B5@V2 70 
:0B53>@VTN «�>A2V4 2>;>=B5@AB20» 

)0@0:B5@8AB8:0 �=0G5==S 
Mean 2.37 

Sd 1.12 

Median 2 

Trimmed 2.34 

Mad 1.48 

Min 1 

Max 4 

Range 3 

Se 0.1 

�=0;V7 @>7?>4V;C 4>A2V4C 2>;>=B5@AP:>W 4VS;P=>ABV C 4>A;V46C20=V9 

281V@FV 28S282 =0ABC?=V :V;P:VA=V ?>:07=8:8: 32 >A>18 <0RBP 4>A2V4 <5=H5 1 

<VASFS, 38 >AV1 3 2V4 1 4> 6 <VASFV2, 20 >AV1 3 2V4 6 <VASFV2 4> 1 @>:C, B0 28 >AV1 3 

?>=04 1 @V:. %5@54=T 7=0G5==S 4>A2V4C (Mean = 2.37) A2V4G8BP ?@> B5, I> 7=0G=0 

G0AB8=0 2>;>=B5@V2 <0T 4>A2V4 2>;>=B5@AB20 2 4V0?07>=V 2V4 1 <VASFS 4> 1 @>:C. 

 54V0==5 7=0G5==S (Median = 2), I> 2V4?>2V40T :0B53>@VW 4>A2V4C 2V4 1 4> 6 

<VASFV2, ?V4B25@46CT B5=45=FVR 4> ?5@52060==S 2>;>=B5@V2 7 2V4=>A=> 

=525;8:8<, 0;5 265 AD>@<>20=8< 4>A2V4><. %B0=40@B=5 2V4E8;5==S (Sd = 1.12) 

2:07CT =0 ?><V@=C 20@V0B82=VABP @V2=S 4>A2V4C A5@54 CG0A=8:V2 4>A;V465==S, I> 

2V4>1@060T =0S2=VABP S: =>20G:V2, B0: V 1V;PH 4>A2V4G5=8E 2>;>=B5@V2. �V0?07>= 

7=0G5=P (Min = 1, Max = 4) ?V4B25@46CT ?@54AB02;5=VABP C 281V@FV 2>;>=B5@V2 7 

@V7=8< ABC?5=5< 70;CG5=>ABV. 
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#5@52060==S 2>;>=B5@V2 V7 A5@54=V< @V2=5< 4>A2V4C (2V4 1 <VASFS 4> 1 

@>:C) <>65 1CB8 V=48:0B>@>< 2V4=>A=>W <>;>4>ABV B0 0:B82=>3> @>728B:C 

2>;>=B5@AP:>3> @CEC 2 ':@0W=V. �=0G=0 :V;P:VABP 2>;>=B5@V2 V7 =525;8:8< 

4>A2V4>< <>65 A2V4G8B8 ?@> =5I>402=T 70;CG5==S =>28E CG0A=8:V2, I>, 

9<>2V@=>, ?>2'S70=> 7 0:B82V70FVTR 2>;>=B5@AB20 2 C<>20E A>FV0;P=8E. 

!572060RG8 =0 4><V=C20==S 2>;>=B5@V2 V7 A5@54=V< @V2=5< 4>A2V4C, 

=0S2=VABP C 281V@FV ?@54AB02=8:V2 7 @V7=8< AB065< 2>;>=B5@AB20 ?V4:@5A;RT 

V=:;R782=VABP 2>;>=B5@AP:>3> @CEC, S:89 70;CG0T S: =>28E 5=BC7V0ABV2, B0: V 

4>A2V4G5=8E CG0A=8:V2, I> <0RBP B@820;89 4>A2V4 2>;>=B5@AP:>W @>1>B8. 

�8=0<VG=89 @>728B>: 2>;>=B5@AP:>3> @CEC 2 C<>20E 2>T==>3> AB0=C <V3 

?@8725AB8 4> 7=0G=>3> ?@8?;82C =>28E 2>;>=B5@V2, I> ?>SA=RT 25;8:C :V;P:VABP 

>AV1 7 4>A2V4>< <5=H5 >4=>3> @>:C. $>7?>4V; 2>;>=B5@V2 70 @V2=5< 4>A2V4C 

?>:070=> =0 @8AC=:C 3.4. 

 

 

$8A. 3.4. �8S2;5=V A>FV0;P=>-45<>3@0DVG=8E ?>:07=8:8 2>;>=B5@V2 70 
:0B53>@VTR «$V25=P 4>A2V4C». 

�V
;P
:V
AB
P 
>A
V1 
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�=0;V7 @>7?>4V;C B@820;>ABV 2>;>=B5@AP:>3> 4>A2V4C C 4>A;V46C20=V9 

281V@FV 28S282, I> =091V;PH0 G0AB:0 @5A?>=45=BV2 <0T 4>A2V4 2>;>=B5@AP:>W 

4VS;P=>ABV, I> ?5@528ICT >48= @V:. *5 A2V4G8BP ?@> VA=C20==S AB01V;P=>3> S4@0 

2>;>=B5@V2, S:V 45<>=AB@CRBP A8AB5<0B8G=C 70;CG5=VABP 4> 2>;>=B5@AP:>W 

4VS;P=>ABV ?@>BS3>< B@820;>3> ?5@V>4C G0AC, I> <>65 2:07C20B8 =0 WE=R 28A>:C 

<>B820FVR, >A>18ABVA=C 2V4?>2V40;P=VABP B0 CA2V4><;5==S 7=0GCI>ABV 

2>;>=B5@AP:>W ?@0FV. 

%?>AB5@V30TBPAS B5=45=FVS ?>ABC?>2>3> 7<5=H5==S :V;P:>ABV 2>;>=B5@V2 7V 

71V;PH5==S< B@820;>ABV WE=P>3> 4>A2V4C. *S 48=0<V:0 <>65 1CB8 7C<>2;5=0 

@V7=><0=VB=8<8 D0:B>@0<8, 2:;RG0RG8 7<V=8 >A>18AB8E 68BBT28E >1AB028= 

2>;>=B5@V2, B0:8E S: :0@'T@=89 @>728B>:, AV<59=V >1>2'S7:8 01> 7<V=0 

?@V>@8B5BV2, 0 B0:>6 ?>B5=FV9=C 2B@0BC ?5@28==>3> V=B5@5AC 4> :>=:@5B=>3> 

284C 2>;>=B5@AP:>W 4VS;P=>ABV 01> ?5@5>@VT=B0FVR =0 V=HV D>@<8 3@><04AP:>W 

0:B82=>ABV. 

�V;P:VABP 2>;>=B5@V2 7 4>A2V4>< <5=H5 >4=>3> <VASFS T 2V4=>A=> 

=525;8:>R ?>@V2=S=> 7 V=H8<8 :0B53>@VS<8. *59 D0:B <>65 A2V4G8B8 ?@> B5, I> 

?@>F5A ?5@28==>3> 70;CG5==S =>28E 2>;>=B5@V2 28<030T 0:B82V70FVW 2V4?>2V4=8E 

AB@0B53V9 B0 4>:;040==S 4>40B:>28E 7CA8;P 7 1>:C 2>;>=B5@AP:8E >@30=V70FV9 B0 

V=VFV0B82. !57=0G=0 :V;P:VABP =>2>?@81C;8E 2>;>=B5@V2 <>65 1CB8 ?>2'S70=0 7 

@V7=8<8 10@'T@0<8 =0 5B0?V 70;CG5==S, =54>AB0B=P>R V=D>@<>20=VABR 

?>B5=FV9=8E 2>;>=B5@V2 ?@> <>6;82>ABV 2>;>=B5@AB20 01> A?5F8DV:>R 

:><C=V:0FV9=8E :0<?0=V9, A?@S<>20=8E =0 WE=T 70;CG5==S. #>40;PH89 0=0;V7 

<>B820FV9=8E 0A?5:BV2 2>;>=B5@AP:>W 4VS;P=>ABV B0 5D5:B82=>ABV @5:@CB8=3>28E 

AB@0B53V9 T =5>1EV4=8< 4;S >?B8<V70FVW ?@>F5AC 70;CG5==S =>28E CG0A=8:V2 4> 

2>;>=B5@AP:>3> @CEC. 

$57C;PB0B8 4>A;V465==S A>FV0;P=>-45<>3@0DVG=8E ?>:07=8:V2 2>;>=B5@V2 

70 :0B53>@VTR «$V25=P >A<8A;5=>ABV @>1>B8» =02545=> 2 B01;8FV 3.5. 

&45?<JO 3.5.  
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�8O2;5=V A>FV0;L=>-45<>3@0DVG=V ?>:07=8:8 2>;>=B5@V2 70 :0B53>@VTN 

«$V25=L >A<8A;5=>ABV @>1>B8» 

)0@0:B5@8AB8:0 �=0G5==S 
Mean 2.79 

Sd 0.95 

Median 3 

Trimmed 2.85 

Mad 1.48 

Min 1 

Max 4 

Range 3 

Se 0.09 

�=0;V7 @>7?>4V;C 2V4?>2V459 @5A?>=45=BV2 I>4> A?@89=SBBS >A<8A;5=>ABV 

2;0A=>W 2>;>=B5@AP:>W 4VS;P=>ABV 28S282 =0ABC?=C :0@B8=C: 11 CG0A=8:V2 

4>A;V465==S =5 22060RBP A2>R @>1>BC >A<8A;5=>R, 35 @5A?>=45=BV2 >FV=RRBP 

WW S: «=5 70=04B> >A<8A;5=C», 40 CG0A=8:V2 AE8;SRBPAS 4> 4C<:8, I> WE=S @>1>B0 

T «A:>@VH5 >A<8A;5=>R», 0 32 @5A?>=45=B8 E0@0:B5@87CRBP A2>R 4VS;P=VABP S: 

«>A<8A;5=C». %5@54=T 0@8D<5B8G=5 7=0G5==S (Mean = 2.79) 2:07CT =0 7030;P=C 

B5=45=FVR A5@54 2>;>=B5@V2 4> ?>78B82=>3> A?@89=SBBS >A<8A;5=>ABV A2>TW 

?@0FV, 7 CE8;>< C 1V: >FV=:8 «A:>@VH5 >A<8A;5=0».  54V0==5 7=0G5==S (Median = 

3), I> 2V4?>2V40T :0B53>@VW «A:>@VH5 >A<8A;5=0», ?V4B25@46CT, I> F5=B@0;P=0 

B5=45=FVS C 281V@FV ?>;S30T C A?@89=SBBV 2>;>=B5@AP:>W 4VS;P=>ABV S: B0:>W, I> 

<0T ?52=89 A5=A. 

#@>B5, 7=0G=5 AB0=40@B=5 2V4E8;5==S (Standard Deviation) >B@8<0=8E 

40=8E A2V4G8BP ?@> =0S2=VABP VAB>B=>W <V6V=482V4C0;P=>W 20@V0B82=>ABV 2 

>FV=:0E >A<8A;5=>ABV 2>;>=B5@AP:>W @>1>B8. *5 2:07CT =0 B5, I>, =572060RG8 =0 

7030;P=C ?>78B82=C B5=45=FVR, VA=CRBP 7=0G=V 2V4<V==>ABV C AC1'T:B82=><C 

A?@89=SBBV A5=AC 2;0A=>W 2>;>=B5@AP:>W 4VS;P=>ABV A5@54 CG0A=8:V2 

4>A;V465==S. 
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' :>=B5:ABV 2>;>=B5@AB20, 2V4GCBBS >A<8A;5=>ABV ?@0FV BVA=> ?>2'S70=5 7 

?5@56820==S< B>3>, I> 2;0A=0 4VS;P=VABP T 7=0GCI>R, ?@8=>A8BP 2V4GCB=C 

:>@8ABP V=H8< ;R4S< 01> ACA?V;PAB2C 2 FV;><C B0 A?@8ST @50;V70FVW 

>A>18ABVA=8E FV==>AB59 B0 68BBT28E A<8A;V2 V=482V40. �3V4=> 7 >B@8<0=8<8 

40=8<8, 1V;PHVABP 2>;>=B5@V2 C 4>A;V46C20=V9 281V@FV 7=0E>4SBP C A2>W9 

4VS;P=>ABV ?52=89 @V25=P >A<8A;5=>ABV, I> ?V4B25@46CT ?>B5=FV9=C @>;P 

2>;>=B5@AB20 S: >4=>3> 7V H;SEV2 704>2>;5==S DC=40<5=B0;P=>W ;R4AP:>W 

?>B@518 C ?>HC:C B0 @50;V70FVW A5=AC 68BBS. 

"4=0:, 206;82> ?V4:@5A;8B8, I> :>6=0 >A>18ABVABP V=482V4C0;P=> 

V=B5@?@5BCT A2>R 2>;>=B5@AP:C 4VS;P=VABP B0 7=0E>48BP C =V9 @V7=89 ABC?V=P 

>A<8A;5=>ABV. *S V=482V4C0;P=0 20@V0B82=VABP <>65 1CB8 >1C<>2;5=0 FV;>R 

=87:>R D0:B>@V2, 2:;RG0RG8 >A>18ABVA=V FV==>ABV, 4><V=CRGV <>B828 70;CG5==S 

4> 2>;>=B5@AB20, ?>?5@54=V9 68BBT289 4>A2V4, A?5F8DV:C 2>;>=B5@AP:>W 

4VS;P=>ABV, @V25=P 70;CG5=>ABV 4> =5W, 0 B0:>6 AC1'T:B82=5 A?@89=SBBS WW 

@57C;PB0BV2 B0 2?;82C =0 >B>GCRG8E. $>7C<V==S F8E V=482V4C0;P=8E 

2V4<V==>AB59 T 206;828< 4;S @>7@>1:8 5D5:B82=8E AB@0B53V9 ?V4B@8<:8 B0 

<>B820FVW 2>;>=B5@V2, 0 B0:>6 4;S 3;81H>3> @>7C<V==S ?A8E>;>3VG=8E 

<5E0=V7<V2, I> ;560BP 2 >A=>2V WE=P>W 4>1@>2V;P=>W 4VS;P=>ABV. $>7?>4V; 

2>;>=B5@V2 70 @V2=5< >A<8A;5=>ABV @>1>B8 ?>:070=> =0 @8AC=:C 3.5. 
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$8A. 3.5. �8S2;5=V A>FV0;P=>-45<>3@0DVG=V ?>:07=8:8 2>;>=B5@V2 70 
:0B53>@VTR «$V25=P >A<8A;5=>ABV @>1>B8». 

!091V;PH0 :V;P:VABP 2>;>=B5@V2 >FV=RT A2>R @>1>BC S: ">A<8A;5=C". *5 

A2V4G8BP ?@> B5, I> 4;S 1V;PH>ABV 2>;>=B5@V2 WE=S 4VS;P=VABP <0T 206;825 

7=0G5==S V ?@8=>A8BP W< <>@0;P=5 704>2>;5==S. �V;P:VABP 2>;>=B5@V2, S:V 

>FV=RRBP A2>R @>1>BC S: "=5 4C65 >A<8A;5=C" 01> "7>2AV< =5 >A<8A;5=C", T 

7=0G=> <5=H>R. *5 2:07CT =0 B5, I> 2>;>=B5@AP:0 4VS;P=VABP 70728G09 

A?@89<0TBPAS S: :>@8A=0 V 7=0G8<0. �V;P:VABP 2>;>=B5@V2, S:V >1@0;8 :0B53>@VR 

"A:>@VH5 >A<8A;5=0", T <5=H>R ?>@V2=S=> 7 V=H8<8 :0B53>@VS<8. *5 <>65 

A2V4G8B8 ?@> B5, I> 2>;>=B5@8, S: ?@028;>, 01> GVB:> CA2V4><;RRBP 206;82VABP 

A2>TW @>1>B8, 01> =5 10G0BP C =V9 25;8:>3> A5=AC. 

$57C;PB0B8 4>A;V465==S A>FV0;P=>-45<>3@0DVG=8E ?>:07=8:V2 2>;>=B5@V2 

70 :0B53>@VTR «$V25=P AB@5AC» =02545=> 2 B01;8FV 3.6. 

&45?<JO 3.6.  

�8O2;5=V A>FV0;L=>-45<>3@0DVG=V ?>:07=8:8 2>;>=B5@V2 70 :0B53>@VTN 
«$V25=L AB@5AC» 

)0@0:B5@8AB8:0 �=0G5==S 

�V
;P
:V
AB
P 
>A
V1 
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Mean 2.47 

Sd 1.2 

Median 2 

Trimmed 2.47 

Mad 1.48 

Min 1 

Max 4 

Range 3 

Se 0.11 

�=0;V7 @>7?>4V;C 2V4?>2V459 @5A?>=45=BV2 I>4> @V2=S AB@5AC, S:89 2>=8 

2V4GC20RBP ?@>BS3>< B8?>2>3> B86=S, 28S282 =0ABC?=C :0@B8=C: 35 CG0A=8:V2 

4>A;V465==S 707=0G8;8, I> 7>2AV< =5 2V4GC20RBP AB@5AC, 26 @5A?>=45=BV2 

?>2V4><8;8 ?@> ?><V@=89 @V25=P AB@5AC, 23 CG0A=8:8 2:070;8 =0 7=0G=89 @V25=P 

AB@5AC, 0 34 @5A?>=45=B8 >E0@0:B5@87C20;8 A2V9 @V25=P AB@5AC S: 28A>:89. 

%5@54=T 0@8D<5B8G=5 7=0G5==S (Mean = 2.47) A2V4G8BP ?@> B5, I> F5=B@0;P=0 

B5=45=FVS C 281V@FV ?>;S30T C 2V4GCBBV ?><V@=>3> @V2=S AB@5AC A5@54 2>;>=B5@V2. 

 54V0==5 7=0G5==S (Median = 2), I> 2V4?>2V40T :0B53>@VW «?><V@=89 @V25=P 

AB@5AC», ?V4B25@46CT, I> 1V;PHVABP CG0A=8:V2 4>A;V465==S >FV=RRBP A2V9 

B8?>289 @V25=P AB@5AC S: ?><V@=89. 

#@>B5, 7=0G=5 AB0=40@B=5 2V4E8;5==S (Standard Deviation) >B@8<0=8E 

40=8E 2:07CT =0 =0S2=VABP VAB>B=>W <V6V=482V4C0;P=>W 20@V0B82=>ABV C A?@89=SBBV 

@V2=S AB@5AC. *5 ?V4:@5A;RT, I>, =572060RG8 =0 7030;P=C B5=45=FVR 4> 

?><V@=>3> @V2=S AB@5AC C 281V@FV, VA=CRBP 7=0G=V 2V4<V==>ABV 2 V=B5=A82=>ABV 

AB@5A>28E ?5@56820=P A5@54 >:@5<8E 2>;>=B5@V2. 

�>;>=B5@AP:0 4VS;P=VABP, 70 A2>TR ?@8@>4>R, G0AB> ?>2'S70=0 7V 7=0G=8< 

5<>FV9=8< =020=B065==S<, =5>1EV4=VABR @503C20B8 =0 A:;04=V B0 

=5?5@5410GC20=V A8BC0FVW, 0 B0:>6 7VB:=5==S< 7V AB@5A>35==8<8 D0:B>@0<8, 

>A>1;82> 2 C<>20E B@820RG>3> 2>T==>3> AB0=C 2 :@0W=V. �57?>A5@54=S 4>?><>30 

?>AB@0640;8<, @>1>B0 2 C<>20E =5287=0G5=>ABV, 28A>:0 2V4?>2V40;P=VABP, 0 

B0:>6 5<?0BV9=5 A?V2?5@56820==S GC6><C 3>@R <>6CBP 1CB8 465@5;0<8 
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7=0G=>3> ?A8E>;>3VG=>3> =0?@C65==S 4;S 2>;>=B5@V2. �=482V4C0;P=V 2V4<V==>ABV 

C @V2=V AB@5AC <>6CBP 1CB8 7C<>2;5=V @V7=><0=VB=8<8 D0:B>@0<8, 2:;RG0RG8 

>A>18ABVA=V E0@0:B5@8AB8:8 2>;>=B5@V2 (B0:V S: @V25=P 5<>FV9=>W ABV9:>ABV, 

:>?V=3-AB@0B53VW, 68BBTABV9:VABP), WE=V9 ?>?5@54=V9 4>A2V4, @V25=P A>FV0;P=>W 

?V4B@8<:8, A?5F8DV:C 28:>=C20=>W 2>;>=B5@AP:>W 4VS;P=>ABV, 0 B0:>6 7030;P=89 

?A8E>5<>FV9=89 AB0=.  

&0:8< G8=><, ?@>2545=5 4>A;V465==S >E>?8;> 281V@:C 7V 118 2>;>=B5@V2 

2V:>< 2V4 18 4> 56 @>:V2, I> 4>72>;8;> >B@8<0B8 40=V ?@> H8@>:89 A?5:B@ 

2V:>28E :0B53>@V9. �=0;V7 A>FV0;P=>-45<>3@0DVG=8E E0@0:B5@8AB8: 28S282 

:V;P:VA=C ?5@5203C 6V=>: A5@54=P>3> 2V:C, S:V <0RBP 28IV9 @V25=P >A2VB8. 

�V;PHVABP CG0A=8:V2 4>A;V465==S <0;8 4>A2V4 2>;>=B5@AP:>W 4VS;P=>ABV 2 

4V0?07>=V 2V4 >4=>3> <VASFS 4> >4=>3> @>:C, I> A2V4G8BP ?@> 0:B82=5 70;CG5==S 

S: 2V4=>A=> =>28E, B0: V 265 4>A2V4G5=8E 2>;>=B5@V2. 

%B0B8AB8G=89 @>7?>4V; 70 35=45@=>R >7=0:>R ?V4B25@482 B5=45=FVR 4> 

1V;PH 0:B82=>W CG0ABV 6V=>: C 2>;>=B5@AP:><C @CAV. �V:>289 0=0;V7 ?>:0702, I> 

>A=>2=C G0AB8=C 281V@:8 AB0=>2;SBP >A>18 A5@54=P>3> 2V:C, ?@>B5 4>A;V465==S 

>E>?8;> ?@54AB02=8:V2 CAVE 707=0G5=8E 2V:>28E 3@C?, I> ?V4:@5A;RT 

<V635=5@0FV9=C 70;CG5=VABP 4> 2>;>=B5@AB20. $V25=P >A2VB8 2>;>=B5@V2 

E0@0:B5@87C202AS 4><V=C20==S< >AV1 7 28I>R >A2VB>R, >4=0: C 281V@FV 1C;8 

?@54AB02;5=V 9 >A>18 7 A5@54=P>R B0 A5@54=P>R A?5FV0;P=>R >A2VB>R, I> 

A2V4G8BP ?@> 4>ABC?=VABP 2>;>=B5@AP:>W 4VS;P=>ABV 4;S @V7=8E >A2VB=VE @V2=V2. 

$>7?>4V; 70 4>A2V4>< 2>;>=B5@AP:>W 4VS;P=>ABV 70A2V4G82 ?5@52060==S 

CG0A=8:V2 V7 ?><V@=8< 4>A2V4>< (2V4 >4=>3> <VASFS 4> >4=>3> @>:C), I> <>65 

2V4>1@060B8 48=0<V:C 70;CG5==S =>28E 2>;>=B5@V2 2 C<>20E ACA?V;P=>-

?>;VB8G=>W A8BC0FVW. �V;PHVABP 2>;>=B5@V2 28A;>28;8 4C<:C ?@> >A<8A;5=VABP 

A2>TW 2>;>=B5@AP:>W ?@0FV, I> ?V4:@5A;RT 206;82VABP FV==VA=>3> 0A?5:BC 

2>;>=B5@AP:>W 4VS;P=>ABV S: 465@5;0 >A>18AB>W 7=0GCI>ABV. $V25=P AB@5AC, S:89 

2V4GC20RBP 2>;>=B5@8 ?@>BS3>< B8?>2>3> B86=S, ?5@5206=> >FV=R202AS S: 
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?><V@=89, ?@>B5 0=0;V7 28S282 7=0G=C V=482V4C0;P=C 20@V0B82=VABP FP>3> 

?>:07=8:0, >A:V;P:8 ABC?V=P ?A8E>;>3VG=>3> =020=B065==S T @V7=>R. 

 >B820FV9=0 AD5@0 2>;>=B5@V2 E0@0:B5@87C20;0AS ?>T4=0==S< 

0;PB@CWAB8G=8E ?@03=5=P, A?@S<>20=8E =0 157:>@8A;82C 4>?><>3C V=H8<, B0 

?@03<0B8G=8E G8==8:V2, ?>2'S70=8E V7 A0<>@50;V70FVTR, =01CBBS< =>28E =028G>: 

B0 A>FV0;P=>R V=B53@0FVTR. �030;><, 4>A;V465==S ?V4B25@48;> 7=0G=C 

35B5@>35==VABP 2>;>=B5@AP:>3> :>=B8=35=BC 70 @V7=8<8 A>FV0;P=>-

45<>3@0DVG=8<8 B0 ?A8E>;>3VG=8<8 ?0@0<5B@0<8. "G5284=8< T 2?;82 2>T==>3> 

AB0=C =0 <>B820FVR 2>;>=B5@V2 B0 WE=V9 4>A2V4 70;CG5==S 4> 2>;>=B5@AP:>W 

4VS;P=>ABV, I> ?>B@51CT ?>40;PH>3> ?>3;81;5=>3> 282G5==S. 

'7030;P=RRG8, 2>;>=B5@8 S2;SRBP A>1>R @V7=><0=VB=C 3@C?C ;R459, 

>1'T4=0=8E A?V;P=>R <5B>R 3 1060==S< =04020B8 4>?><>3C V=H8<. �>=8 

2V4@V7=SRBPAS 70 A2>W< 2V:><, @V2=5< >A2VB8, 4>A2V4>< 2>;>=B5@AP:>W 4VS;P=>ABV, 

<>B820FVTR B0 @V2=5< 2V4GCBBS AB@5AC, I> ?V4:@5A;RT A:;04=VABP B0 

1030B>3@0==VABP D5=><5=C 2>;>=B5@AB20 2 ACG0A=><C C:@0W=AP:><C ACA?V;PAB2V.. 

 

3.2. �>A;V465==O ?A8E>;>3VG=8E >A>1;82>AB59 ?@>O2C ?0B5@=V2 
?>254V=:8 >A>18AB>ABV 4>A;V46C20=8E 

 

#V4A8AB5<0 «�:78AB5=FV9=0 B@82>30» 4>A;V46C20;0AP 70 4>?><>3>R 

<5B>48:8 «�848 5:78AB5=FV9=>W B@82>38 (�. �0= �@R335= 2 040B0FVW �. 

�CG8=>W)» [47]. $57C;PB0B8 4>A;V465==S >A>1;82>AB59 5:78AB5=FV9=>W B@82>38 70 

:0B53>@VTR «%B@0E A<5@BV» =02545=> 2 B01;8FV 3.7. 

&45?<JO 3.7.  

�8O2;5=V >A>1;82>ABV 5:78AB5=FV9=>W B@82>38 70 :0B53>@VTN «%B@0E 
A<5@BV» 70 "?8BC20;L=8:>< «�848 5:78AB5=FV9=>W B@82>38» (�. �0= 

�@N335= 2 040B0FVW �. �CG8=>W)  

)0@0:B5@8AB8:0 �=0G5==S 
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W (Shapiro-Wilk normality test) 0.97174 

p-value (Shapiro-Wilk normality test) 0.01364 

Mean 26.29 

Sd 5.66 

Median 26 

Trimmed 26 

Mad 5.93 

Min 13 

Max 40 

Range 27 

Se 0.52 

�=0;V7 @57C;PB0BV2 4V03=>AB8:8 5:78AB5=FV9=>W B@82>38, ?>2'S70=>W 7V 

AB@0E>< A<5@BV, A5@54 4>A;V46C20=>W 281V@:8 2>;>=B5@V2 28S282 A5@54=T 

7=0G5==S (Mean), I> AB0=>28BP 26.29, I> 2:07CT =0 7030;>< 28A>:89 @V25=P 

?5@56820==S AB@0EC A<5@BV A5@54 CG0A=8:V2 4>A;V465==S.  54V0==5 7=0G5==S 

(Median), I> 4>@V2=RT 26, ?V4B25@46CT F5=B@0;P=C B5=45=FVR 4> 28A>:8E 

?>:07=8:V2 AB@0EC A<5@BV C 281V@FV. �V4=>A=> =525;8:5 AB0=40@B=5 2V4E8;5==S 

(Sd) A2V4G8BP ?@> 2V4=>A=C 3><>35==VABP 2V4?>2V459 @5A?>=45=BV2 I>4> FP>3> 

0A?5:BC 5:78AB5=FV9=>W B@82>38, 2:07CRG8 =0 AE>6VABP ?5@56820=P C 1V;PH>ABV 

2>;>=B5@V2. 

!572060RG8 =0 2V4=>A=> =87P:89 ?>:07=8: AB0=40@B=>3> 2V4E8;5==S, 

@57C;PB0B8 70AB>AC20==S :@8B5@VR ,0?V@>-�V;:0 28S28;8 AB0B8AB8G=> 7=0GCI5 

2V4E8;5==S @>7?>4V;C >B@8<0=8E 40=8E 2V4 =>@<0;P=>3>. *5 <>65 1CB8 

7C<>2;5=> A?5F8DVG=>R ?@8@>4>R AB@0EC A<5@BV S: ?A8E>;>3VG=>3> D5=><5=C, 

S:89 G0AB> <0T V=482V4C0;P=V B0 V=B5=A82=V ?@>S28, I> =5 702648 2V4?>2V40RBP 

<>45;V =>@<0;P=>3> @>7?>4V;C. 

�8S2;5=89 28A>:89 @V25=P 5:78AB5=FV9=>W B@82>38, ?>2'S70=>W 7V AB@0E>< 

A<5@BV, A5@54 2>;>=B5@V2 T 70:>=><V@=8< @57C;PB0B><, 2@0E>2CRG8 :>=B5:AB 

B@820RG>W 2V9=8 2 ':@0W=V. *59 D5=><5= <>65 1CB8 >1C<>2;5=89 =87:>R 

270T<>?>2'S70=8E D0:B>@V2: 
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" �>;>=B5@8 G0AB> =0@060RBPAS =0 @50;P=C B0 157?>A5@54=R 703@>7C 

2;0A=><C 68BBR B0 74>@>2'R. #>ABV9=5 CA2V4><;5==S ?>B5=FV9=>W 

=5157?5:8 <>65 7=0G=> ?V428IC20B8 @V25=P FP>3> 284C B@82>38. 

" �>;>=B5@8 AB8:0RBPAS 7 :0@B8=0<8 A<5@BV, @C9=C20=P B0 ;R4AP:8E 

AB@0640=P. *V B@02<0B8G=V ?5@56820==S <>6CBP ?@872>48B8 4> 

@>728B:C AB@5A>28E @>7;04V2 B0 ACBBT2> ?V428IC20B8 7030;P=89 

@V25=P B@82>6=>ABV, 2:;RG0RG8 AB@0E 2;0A=>W A<5@BV B0 A<5@BV 

1;87P:8E. 

" �=0G=0 G0AB8=0 2>;>=B5@AP:>W 4VS;P=>ABV ?5@5410G0T 

2V4?>2V40;P=VABP 70 157?5:C B0 4>1@>1CB V=H8E ;R459, >A>1;82> 2 

:@87>28E A8BC0FVSE. 'A2V4><;5==S FVTW 2V4?>2V40;P=>ABV, 0 B0:>6 

AB@0E =5 A?@><>3B8AS 4>?><>3B8 01> 70?>1V3B8 B@03VG=8< =0A;V4:0< 

?>A8;RT @V25=P B@82>38 2B@0B8 68BBS 3 S: 2;0A=>3>, B0: V B8E, 70 

:>3> 2>=8 =5ACBP 2V4?>2V40;P=VABP. 

&0:8< G8=><, 28A>:89 @V25=P 5:78AB5=FV9=>W B@82>38, ?>2'S70=>W 7V 

AB@0E>< A<5@BV, A5@54 2>;>=B5@V2 2 C<>20E 2V9=8 T A:;04=8< ?A8E>;>3VG=8< 

D5=><5=><, I> ?>B@51CT ?>40;PH>3> 282G5==S B0 @>7@>1:8 5D5:B82=8E 

AB@0B53V9 ?A8E>;>3VG=>W ?V4B@8<:8 4;S FVTW 2@07;82>W 3@C?8 =0A5;5==S.  

$>7?>4V; V=B5=A82=>ABV 5:78AB5=FV9=>W B@82>38 70 :0B53>@VTR «%B@0E 

A<5@BV» C 281V@FV 2>;>=B5@V2 ?@>V;RAB@>20=> =0 @8AC=:C 3.7. 
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$8A. 3.7. �8S2;5=V >A>1;82>ABV 5:78AB5=FV9=>W B@82>38 70 :0B53>@VTR 
«%B@0E A<5@BV» 70 "?8BC20;P=8:>< «�848 5:78AB5=FV9=>W B@82>38» (�. �0= 

�@R335= 2 040B0FVW �. �CG8=>W) 

�V;PHVABP ;R459 C 281V@FV <0RBP A5@54=V9 @V25=P B@82>38 (20-25 10;V2). 

$>7?>4V; 40=8E <0T ;53:C ?@02>AB>@>==R 0A8<5B@VR, I> >7=0G0T, I> "E2VAB" 

@>7?>4V;C 4>2H89 C 1V: 28I8E 7=0G5=P B@82>38. *5 A2V4G8BP ?@> B5, I> T 45I> 

1V;PH5 ;R459 7 ?V428I5=8< @V2=5< B@82>38, =V6 7 4C65 =87P:8<. �V;P:VABP 

;R459 7 4C65 =87P:8< @V2=5< B@82>38 (;V289 :@09 3VAB>3@0<8) T =525;8:>R.  

$57C;PB0B8 4>A;V465==S >A>1;82>AB59 5:78AB5=FV9=>W B@82>38 70 

:0B53>@VTR «%B@0E A0<>B=>ABV» =02545=> 2 B01;8FV 3.8. 

&45?<JO 3.8.  

�8O2;5=V >A>1;82>ABV 5:78AB5=FV9=>W B@82>38 70 :0B53>@VTN «%B@0E 
A0<>B=>ABV» 70 "?8BC20;L=8:>< «�848 5:78AB5=FV9=>W B@82>38» (�. �0= 

�@N335= 2 040B0FVW �. �CG8=>W) 

)0@0:B5@8AB8:0 �=0G5==S 
W (Shapiro-Wilk normality test) 0.97182 
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p-value (Shapiro-Wilk normality test) 0.01386 

Mean 14.24 

Sd 3.91 

Median 14 

Trimmed 14.35 

Mad 4.45 

Min 4 

Max 20 

Range 16 

Se 0.36 

�=0;V7 @57C;PB0BV2 4V03=>AB8:8 5:78AB5=FV9=>W B@82>38, ?>2'S70=>W 7V 

AB@0E>< A0<>B=>ABV, A5@54 4>A;V46C20=>W 281V@:8 2>;>=B5@V2 28S282 A5@54=T 

0@8D<5B8G=5 7=0G5==S (Mean), I> AB0=>28BP 14.24, 2:07CRG8 =0 7030;>< 

?V428I5=89 @V25=P ?5@56820==S AB@0EC A0<>B=>ABV A5@54 CG0A=8:V2 

4>A;V465==S.  

$>7?>4V; 2V4?>2V459 @5A?>=45=BV2 I>4> AB@0EC A0<>B=>ABV 

E0@0:B5@87CTBPAS <54V0==8< 7=0G5==S< (Median), I> 4>@V2=RT 14, 

?V4B25@46CRG8, I> F5=B@0;P=0 B5=45=FVS C 281V@FV ?>;S30T 2 >FV=FV A2>3> @V2=S 

AB@0EC A0<>B=>ABV S: ?><V@=>3>. �V4=>A=> =525;8:5 AB0=40@B=5 2V4E8;5==S (Sd) 

>B@8<0=8E 40=8E A2V4G8BP ?@> ?52=C 3><>35==VABP C ?5@56820==V AB@0EC 

A0<>B=>ABV A5@54 2>;>=B5@V2, 2:07CRG8 =0 AE>6VABP V=482V4C0;P=8E >FV=>:. 

$57C;PB0B8 70AB>AC20==S :@8B5@VR ,0?V@>-�V;:0 28S28;8 AB0B8AB8G=> 

7=0GCI5 2V4E8;5==S @>7?>4V;C >B@8<0=8E 40=8E 2V4 =>@<0;P=>3>.  >6;82>R 

?@8G8=>R FP>3> <>65 1CB8 A?5F8DVG=0 ?@8@>40 AB@0EC A0<>B=>ABV S: A:;04=>3> 

?A8E>;>3VG=>3> :>=AB@C:BC, V=B5=A82=VABP B0 ?@>S28 S:>3> <>6CBP 20@VR20B8AS 

2 70;56=>ABV 2V4 V=482V4C0;P=8E >A>1;82>AB59 >A>18AB>ABV B0 A>FV0;P=>3> 

:>=B5:ABC. 

#>@V2=S;P=89 0=0;V7 >B@8<0=8E 40=8E 7 @57C;PB0B0<8 4V03=>AB8:8 AB@0EC 

A<5@BV C BV9 65 281V@FV 2>;>=B5@V2 45<>=AB@CT, I> @V25=P B@82>38 A0<>B=>ABV, T 

<5=H8<. *S 2V4<V==VABP <>65 1CB8 7C<>2;5=0 A?5F8DV:>R 2>;>=B5@AP:>W 
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4VS;P=>ABV, S:0 G0AB> ?5@5410G0T 0:B82=C A>FV0;P=C 270T<>4VR, =0;03>465==S 

<V6>A>18ABVA=8E 72'S7:V2 B0 D>@<C20==S 2V4GCBBS ?@8=0;56=>ABV 4> A?V;P=>B8 

>4=>4C<FV2. �0;CG5=VABP 4> 2>;>=B5@AP:8E V=VFV0B82 <>65 A?@8SB8 704>2>;5==R 

?>B@518 2 A>FV0;P=V9 ?V4B@8<FV B0 7<5=HC20B8 2V4GCBBS V7>;SFVW, B8< A0<8< 

:><?5=ACRG8 ?>B5=FV9=V ?5@56820==S A0<>B=>ABV. �V4GCBBS A?V;P=>W <5B8, 

270T<>4>?><>30 B0 5<>FV9=0 ?V4B@8<:0, S:V G0AB> AC?@>2>46CRBP 2>;>=B5@AP:C 

4VS;P=VABP, <>6CBP 28ABC?0B8 206;828<8 ?A8E>;>3VG=8<8 D0:B>@0<8, I> 

7=86CRBP B@82>6=VABP. $>7?>4V; V=B5=A82=>ABV 5:78AB5=FV9=>W B@82>38 70 

:0B53>@VTR «%B@0E A0<>B=>ABV» C 281V@FV 2>;>=B5@V2 ?@>V;RAB@>20=> =0 @8AC=:C 

3.8. 

 

$8A. 3.8. �8S2;5=V >A>1;82>ABV 5:78AB5=FV9=>W B@82>38 70 :0B53>@VTR 
«%B@0E A0<>B=>ABV» 70 "?8BC20;P=8:>< «�848 5:78AB5=FV9=>W B@82>38» (�. �0= 

�@R335= 2 040B0FVW �. �CG8=>W) 

�V;PHVABP ;R459 C 281V@FV <0RBP A5@54=V9 @V25=P 5:78AB5=FV9=>W B@82>38 

(2 @09>=V 20-25 10;V2). $>7?>4V; 40=8E <0T ;53:C ?@02>AB>@>==R 0A8<5B@VR, I> 

>7=0G0T, I> "E2VAB" @>7?>4V;C 4>2H89 C 1V: 28I8E 7=0G5=P B@82>38. *5 2:07CT 
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=0 B5, I> T 45I> 1V;PH5 ;R459 7 ?V428I5=8< @V2=5< B@82>38, =V6 7 4C65 

=87P:8<. �V;P:VABP ;R459 7 4C65 =87P:8< @V2=5< B@82>38 (;V289 :@09 

3VAB>3@0<8) T =525;8:>R. *5 <>65 A2V4G8B8 ?@> B5, I> 2 7030;P=V9 ?>?C;SFVW 

?>2=0 2V4ACB=VABP 5:78AB5=FV9=>W B@82>38 T @V4:VA=8< S28I5<. 

$57C;PB0B8 4>A;V465==S >A>1;82>AB59 5:78AB5=FV9=>W B@82>38 70 

:0B53>@VTR «%B@0E V45=B8G=>ABV» =02545=> 2 B01;8FV 3.9. 

&45?<JO 3.9.  

�8O2;5=V >A>1;82>ABV 5:78AB5=FV9=>W B@82>38 70 :0B53>@VTN «%B@0E 
V45=B8G=>ABV» 70 "?8BC20;L=8:>< «�848 5:78AB5=FV9=>W B@82>38» (�. �0= 

�@N335= 2 040B0FVW �. �CG8=>W) 

)0@0:B5@8AB8:0 �=0G5==S 
W (Shapiro-Wilk normality test) 0.98537 

p-value (Shapiro-Wilk normality test) 0.2313 

Mean 12.1 

Sd 3.16 

Median 12 

Trimmed 12.17 

Mad 2.97 

Min 4 

Max 20 

Range 16 

Se 0.29 

�=0;V7 @57C;PB0BV2 4V03=>AB8:8 5:78AB5=FV9=>W B@82>38, ?>2'S70=>W 7V 

AB@0E>< 2B@0B8 V45=B8G=>ABV, C 4>A;V46C20=V9 281V@FV 2>;>=B5@V2 28S282 

A5@54=T 0@8D<5B8G=5 7=0G5==S (Mean), I> AB0=>28BP 12.1, I> 2:07CT =0 7030;>< 

=87P:89 @V25=P ?5@56820==S AB@0EC 2B@0B8 2;0A=>W V45=B8G=>ABV A5@54 CG0A=8:V2 

4>A;V465==S. *5 A2V4G8BP ?@> B5, I> 1V;PHVABP 2>;>=B5@V2 45<>=AB@CRBP 

2?52=5=VABP C A2>WE >A>18ABVA=8E FV==>ABSE, @>7C<V==V 2;0A=>W @>;V 2 ACA?V;PAB2V 

B0 2V4GCBBV AB01V;P=>ABV 2;0A=>W «/-:>=F5?FVW».  54V0==5 7=0G5==S (Median), I> 

B0:>6 4>@V2=RT 12, ?V4B25@46CT F5=B@0;P=C B5=45=FVR 4> =87P:8E ?>:07=8:V2 
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AB@0EC 2B@0B8 V45=B8G=>ABV C 281V@FV. �V4=>A=> =525;8:5 AB0=40@B=5 2V4E8;5==S 

(Sd) >B@8<0=8E 40=8E 2:07CT =0 ?52=C 3><>35==VABP C ?5@56820==V FP>3> 284C 

5:78AB5=FV9=>W B@82>38 A5@54 2>;>=B5@V2, I> A2V4G8BP ?@> AE>6VABP 

V=482V4C0;P=8E >FV=>:. $57C;PB0B8 70AB>AC20==S :@8B5@VR ,0?V@>-�V;:0 =5 

28S28;8 AB0B8AB8G=> 7=0GCI8E 2V4E8;5=P @>7?>4V;C >B@8<0=8E 40=8E 2V4 

=>@<0;P=>3>, I> ?V4B25@46CT 2V4=>A=C >4=>@V4=VABP 281V@:8 70 F8< 

?A8E>;>3VG=8< ?0@0<5B@><. 

�0DV:A>20=89 2V4=>A=> =87P:89 @V25=P AB@0EC 2B@0B8 V45=B8G=>ABV A5@54 

2>;>=B5@V2 <>65 1CB8 >1C<>2;5=89 =87:>R 270T<>?>2'S70=8E D0:B>@V2, I> T 

A?5F8DVG=8<8 4;S 2>;>=B5@AP:>W 4VS;P=>ABV: 

" !0S2=VABP A5=AC 68BBS: �>;>=B5@AP:0 4VS;P=VABP G0AB> =040T 

V=482V40< 3;81>:5 2V4GCBBS A5=AC B0 <5B8 2 68BBV, >A:V;P:8 WE=V 

7CA8;;S A?@S<>20=V =0 4>?><>3C V=H8< B0 A?@8S==S ACA?V;P=><C 

1;03C. *5 CA2V4><;5==S 7=0GCI>ABV 2;0A=>W 4VS;P=>ABV A?@8ST 

7<VF=5==R V45=B8G=>ABV B0 287=0G5==R 2;0A=>3> <VAFS C A2VBV, 

7<5=HCRG8 ?5@56820==S, ?>2'S70=V 7 WW 2B@0B>R. 

" %>FV0;P=0 V=B53@0FVS B0 ?V4B@8<:0: �:B82=0 270T<>4VS 7 V=H8<8 

2>;>=B5@0<8, D>@<C20==S A?V;P=>B8 >4=>4C<FV2, >19T4=0=8E 

A?V;P=>R <5B>R, 70157?5GCT 206;82C A>FV0;P=C ?V4B@8<:C B0 

?>GCBBS ?@8=0;56=>ABV. *59 A>FV0;P=89 :>=B5:AB A?@8ST 7<VF=5==R 

?>GCBBS 2;0A=>W FV==>ABV B0 V45=B8G=>ABV, >A:V;P:8 V=482V4 2V4GC20T 

A515 G0AB8=>R 1V;PH>W, 7=0GCI>W 3@C?8. 

" $>728=5=V >A>18ABVA=V @5AC@A8: "A>18, S:V 4>1@>2V;P=> 15@CBP 

CG0ABP C 2>;>=B5@AP:V9 4VS;P=>ABV, G0AB> E0@0:B5@87CRBPAS 28A>:8< 

@V2=5< 5<?0BVW, 0;PB@CW7<C, A>FV0;P=>W 2V4?>2V40;P=>ABV B0 V=H8E 

?>78B82=8E >A>18ABVA=8E S:>AB59. *V 2=CB@VH=V @5AC@A8 A?@8SRBP 

715@565==R 2V4GCBBS 2;0A=>W FV==>ABV, ABV9:>ABV V45=B8G=>ABV B0 
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2?52=5=>ABV C 2;0A=8E ?5@5:>=0==SE, =02VBP 2 C<>20E 7>2=VH=VE 

28:;8:V2. 

#>@V2=S;P=89 0=0;V7 >B@8<0=8E 40=8E 7 @57C;PB0B0<8 4V03=>AB8:8 AB@0EC 

A<5@BV B0 AB@0EC A0<>B=>ABV C BV9 65 281V@FV 2>;>=B5@V2 ?>:07CT, I> AB@0E 

2B@0B8 V45=B8G=>ABV T =09<5=H 28@065=8< 284>< 5:78AB5=FV9=>W B@82>38 A5@54 

4>A;V46C20=>W 3@C?8. *5 <>65 1CB8 ?>2'S70=> 7 B8<, I> 2>;>=B5@AP:0 4VS;P=VABP 

=5 ;8H5 =040T <>6;82VABP @50;V7C20B8 VA=CRGV FV==>ABV B0 ?5@5:>=0==S, 0;5 9 

A?@8ST D>@<C20==R =>2>W V45=B8G=>ABV, ?>2'S70=>W 7 0:B82=>R CG0ABR C 

4>?><>7V V=H8< B0 2V4GCBBS< 2;0A=>W A>FV0;P=>W 7=0GCI>ABV. 'G0ABP C 

2>;>=B5@AP:><C @CAV <>65 AB0B8 206;828< 465@5;>< ?>78B82=>W 

A0<>V45=B8DV:0FVW B0 7<VF=5==S 2V4GCBBS 2;0A=>3> «/». 

$>7?>4V; V=B5=A82=>ABV 5:78AB5=FV9=>W B@82>38 70 :0B53>@VTR «%B@0E 

V45=B8G=>ABV» C 281V@FV 2>;>=B5@V2 ?@>V;RAB@>20=> =0 @8AC=:C 3.9. 

 

$8A. 3.9. �8S2;5=V >A>1;82>ABV 5:78AB5=FV9=>W B@82>38 70 :0B53>@VTR 
«%B@0E V45=B8G=>ABV» 70 "?8BC20;P=8:>< «�848 5:78AB5=FV9=>W B@82>38» (�. 

�0= �@R335= 2 040B0FVW �. �CG8=>W) 
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�V;PHVABP ;R459 C 281V@FV <0RBP A5@54=V9 @V25=P 5:78AB5=FV9=>W B@82>38 

(2 @09>=V 10-15 10;V2). $>7?>4V; 40=8E <0T ;53:C ?@02>AB>@>==R 0A8<5B@VR, I> 

>7=0G0T, I> "E2VAB" @>7?>4V;C 4>2H89 C 1V: 28I8E 7=0G5=P B@82>38. *5 2:07CT 

=0 B5, I> T 45I> 1V;PH5 ;R459 7 ?V428I5=8< @V2=5< B@82>38, =V6 7 4C65 

=87P:8<. �V;P:VABP ;R459 7 4C65 =87P:8< @V2=5< B@82>38 (;V289 :@09 

3VAB>3@0<8) T =525;8:>R. *5 <>65 A2V4G8B8 ?@> B5, I> 2 7030;P=V9 ?>?C;SFVW 

?>2=0 2V4ACB=VABP 5:78AB5=FV9=>W B@82>38 T @V4:VA=8< S28I5<. 

$57C;PB0B8 4>A;V465==S >A>1;82>AB59 5:78AB5=FV9=>W B@82>38 70 

:0B53>@VTR «2B@0B0 A5=AC 68BBS» =02545=> 2 B01;8FV 3.10. 

&45?<JO 3.10.  

�8O2;5=V >A>1;82>ABV 5:78AB5=FV9=>W B@82>38 70 :0B53>@VTN «2B@0B0 
A5=AC 68BBO» 70 "?8BC20;L=8:>< «�848 5:78AB5=FV9=>W B@82>38» (�. �0= 

�@N335= 2 040B0FVW �. �CG8=>W) 

)0@0:B5@8AB8:0 �=0G5==S 
W (Shapiro-Wilk normality test) 0.98375 

p-value (Shapiro-Wilk normality test) 0.1663 

Mean 18.59 

Sd 3.4 

Median 18 

Trimmed 18.64 

Mad 2.97 

Min 9 

Max 26 

Range 17 

Se 0.31 

�=0;V7 @57C;PB0BV2 4V03=>AB8:8 5:78AB5=FV9=>W B@82>38, ?>2'S70=>W 7V 

AB@0E>< 2B@0B8 A5=AC 68BBS, A5@54 4>A;V46C20=>W 281V@:8 2>;>=B5@V2 28S282 

A5@54=T 0@8D<5B8G=5 7=0G5==S (Mean), I> AB0=>28BP 18.59, 2:07CRG8 =0 4>A8BP 

28A>:89 7030;P=89 @V25=P ?5@56820==S FP>3> 284C 5:78AB5=FV9=>W B@82>38 A5@54 

CG0A=8:V2 4>A;V465==S. *5 A2V4G8BP ?@> B5, I> 7=0G=0 G0AB8=0 2>;>=B5@V2 
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2V4GC20T 2=CB@VH=R ABC@1>20=VABP I>4> <5B8 2;0A=>W 4VS;P=>ABV B0 A2>3> <VAFS 

C A2VBV, 7040RG8AP DC=40<5=B0;P=8<8 5:78AB5=FV9=8<8 ?8B0==S<8.  54V0==5 

7=0G5==S (Median), I> 4>@V2=RT 18, ?V4B25@46CT F5=B@0;P=C B5=45=FVR 4> 

28A>:8E ?>:07=8:V2 AB@0EC 2B@0B8 A5=AC 68BBS C 281V@FV. �V4=>A=> =525;8:5 

AB0=40@B=5 2V4E8;5==S (Sd) >B@8<0=8E 40=8E A2V4G8BP ?@> 2V4=>A=C 

3><>35==VABP 2V4?>2V459 @5A?>=45=BV2 I>4> FP>3> 0A?5:BC 5:78AB5=FV9=>W 

B@82>38. $57C;PB0B8 70AB>AC20==S :@8B5@VR ,0?V@>-�V;:0 =5 28S28;8 

AB0B8AB8G=> 7=0GCI8E 2V4E8;5=P @>7?>4V;C >B@8<0=8E 40=8E 2V4 =>@<0;P=>3>, 

I> 2:07CT =0 4>A8BP >4=>@V4=C 281V@:C 70 F8< ?A8E>;>3VG=8< ?0@0<5B@><. 

�8S2;5=89 28A>:89 @V25=P AB@0EC 2B@0B8 A5=AC 68BBS A5@54 2>;>=B5@V2 
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:>=D;V:BC. #>40;PH89 0=0;V7 <>65 1CB8 A?@S<>20=89 =0 4>A;V465==S 

270T<>72'S7:C <V6 2?>4>10==S< AB@0B53VW «?@89=SBBS 1060=>3> 70 4V9A=5» B0 

5D5:B82=VABR 040?B0FVW 2>;>=B5@V2 4> AB@5A>28E A8BC0FV9, 0 B0:>6 =0 28S2;5==S 

?>B5=FV9=8E =530B82=8E =0A;V4:V2 =04<V@=>3> 28:>@8AB0==S FVTW AB@0B53VW C 

4>23>AB@>:>2V9 ?5@A?5:B82V. 

$57C;PB0B8 4>A;V465==S :>?V=3-?>254V=:8 70 :0B53>@VTR «#@89=SBBS 

1060=>3> 70 4V9A=5» =02545=> 2 B01;8FV 3.17. 

&45?<JO 3.17.  
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�8O2;5=V >A>1;82>ABV :>?V=3-?>254V=:8 70 :0B53>@VTN «#>HC: 

A>FV0;L=>W ?V4B@8<:8» 70 "?8BC20;L=8:>< A?>A>1V2 ?A8E>;>3VG=>3> 
?>4>;0==O «WOCQ» ($. �070@CA0 B0 %. (>;:<0=0 2 040?B0FVW !.�. $>4V=>W) 

)0@0:B5@8AB8:0 �=0G5==S 
W (Shapiro-Wilk normality test) 0.98045 

p-value (Shapiro-Wilk normality test) 0.08329 

Mean 53.44 

Sd 20.76 

Median 52.38 

Trimmed 53.66 

Mad 21.18 

Min 10 

Max 95 

Range 85 

Se 1.91 

�=0;V7 AB0B8AB8G=8E ?>:07=8:V2, >B@8<0=8E 70 @57C;PB0B0<8 70AB>AC20==S 

<5B>48:8 4V03=>AB8:8 AB@0B53V9 :>?V=3-?>254V=:8 I>4> H:0;8 «?>HC: 

A>FV0;P=>W ?V4B@8<:8», A2V4G8BP ?@> B5, I> 5<?V@8G=89 @>7?>4V; >B@8<0=8E 

40=8E 45<>=AB@CT =01;865==S 4> =>@<0;P=>3> @>7?>4V;C. *5 2:07CT =0 B5, I> 

1V;PHVABP 4>A;V46C20=>W 281V@:8 2>;>=B5@V2 28:>@8AB>2CRBP AB@0B53VR «?>HC: 

A>FV0;P=>W ?V4B@8<:8» =0 A5@54=P><C @V2=V V=B5=A82=>ABV, 0 2V4E8;5==S 

V=482V4C0;P=8E 7=0G5=P 2V4 A5@54=P>3> 0@8D<5B8G=>3> 7=0G5==S @>7?>4V;5=V 

2V4=>A=> @V2=><V@=> 2 >18420 1>:8. %5@54=T 0@8D<5B8G=5 7=0G5==S (Mean), I> 

AB0=>28BP 53.44, A2V4G8BP ?@> B5, I> 2 A5@54=P><C 2>;>=B5@8, S:V 74V9A=RRBP 

A2>R 4VS;P=VABP 2 C<>20E 2>T==>3> :>=D;V:BC, 0:B82=> 240RBPAS 4> AB@0B53VW 

?>HC:C A>FV0;P=>W ?V4B@8<:8 S: >4=>3> 7 >A=>2=8E <5E0=V7<V2 ?>4>;0==S 

AB@5A>28E A8BC0FV9. �0=89 ?>:07=8: ?V4:@5A;RT 7=0GCIC @>;P A>FV0;P=8E 

72'S7:V2 C ?@>F5AV 040?B0FVW 4> AB@5A>28E C<>2, A?@8G8=5=8E 2V9=>R. 

�=0G=5 AB0=40@B=5 2V4E8;5==S (Sd), S:5 4>@V2=RT 20.76, 2:07CT =0 

VA=C20==S VAB>B=8E V=482V4C0;P=8E 2V4<V==>AB59 C B><C, =0A:V;P:8 0:B82=> @V7=V 
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2>;>=B5@8 28:>@8AB>2CRBP AB@0B53VR ?>HC:C A>FV0;P=>W ?V4B@8<:8. *5 A2V4G8BP 

?@> B5, I> A5@54 2>;>=B5@V2 ?@8ACB=V S: >A>18, S:V 1V;PH AE8;P=V 4> 

2AB0=>2;5==S B0 ?V4B@8<0==S A>FV0;P=8E :>=B0:BV2 V 0:B82=> 725@B0RBPAS 70 

5<>FV9=>R, V=D>@<0FV9=>R G8 V=H>R ?V4B@8<:>R 4> A2>3> A>FV0;P=>3> 

>B>G5==S, B0: V BV, EB> 45<>=AB@CT 1V;PHC 02B>=><=VABP B0 <5=HC AE8;P=VABP 

4V;8B8AS 2;0A=8<8 ?@>1;5<0<8 01> 725@B0B8AS 70 4>?><>3>R. 

 >6;82V ?@8G8=8 28S2;5=>W B5=45=FVW 4> 0:B82=>3> 28:>@8AB0==S 

AB@0B53VW «?>HC: A>FV0;P=>W ?V4B@8<:8» B0 7=0G=>W V=482V4C0;P=>W 20@V0B82=>ABV 

<>6CBP ?>;S30B8 2 =0ABC?=><C: 

" � C<>20E 2>T==>3> :>=D;V:BC, I> E0@0:B5@87CRBPAS 28A>:8< @V2=5< 

=5287=0G5=>ABV, 703@>78 B0 5<>FV9=>3> =0?@C65==S, A>FV0;P=0 

?V4B@8<:0 =01C20T >A>1;82>W 7=0GCI>ABV. �70T<>4VS 7 V=H8<8 

;R4P<8, <>6;82VABP ?>4V;8B8AS A2>W<8 ?5@56820==S<8, >B@8<0B8 

5<>FV9=C ?V4B@8<:C B0 2V4GCBBS @>7C<V==S 4>?><030T 2>;>=B5@0< 

2V4GC20B8 A515 <5=H A0<>B=V<8 C A2>WE ?5@56820==SE, 7=86C20B8 

@V25=P AB@5AC B0 7<VF=R20B8 ?A8E>;>3VG=C ABV9:VABP. %>FV0;P=V 

72'S7:8 <>6CBP 28ABC?0B8 206;828< @5AC@A>< 4;S ?>4>;0==S 

B@02<0B8G=>3> 4>A2V4C B0 ?V4B@8<:8 ?A8E>;>3VG=>3> 1;03>?>;CGGS. 

" �D5:B82=VABP A>FV0;P=>W ?V4B@8<:8 7=0G=>R <V@>R 70;568BP 2V4 WW 

B8?C B0 2V4?>2V4=>ABV V=482V4C0;P=8< ?>B@510< 2>;>=B5@0. �;S 

>4=8E >AV1 ?5@H>G5@3>25 7=0G5==S <>65 <0B8 5<>FV9=0 ?V4B@8<:0 C 

283;S4V A?V2GCBBS, @>7C<V==S B0 ?V4104P>@5==S, B>4V S: 4;S V=H8E 

1V;PH 206;82>R <>65 1CB8 ?@0:B8G=0 4>?><>30, V=D>@<0FV9=0 

?V4B@8<:0 01> ?V4B@8<:0 C 283;S4V 72>@>B=>3> 72'S7:C B0 287=0==S 

WE=P>3> 2=5A:C. �=482V4C0;P=V 2V4<V==>ABV C ?>B@510E I>4> @V7=8E 

284V2 A>FV0;P=>W ?V4B@8<:8 <>6CBP 7C<>2;R20B8 @V7=C 

V=B5=A82=VABP WW ?>HC:C. 
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" �=482V4C0;P=89 4>A2V4 ?>4>;0==S ?>?5@54=VE :@87>28E A8BC0FV9 

<>65 7=0G=> 2?;820B8 =0 AE8;P=VABP 4> ?>HC:C A>FV0;P=>W 

?V4B@8<:8 C =>28E AB@5A>28E >1AB028=0E. "A>18, S:V <0;8 

?>78B82=89 4>A2V4 >B@8<0==S ?V4B@8<:8 2 <8=C;><C, <>6CBP 1CB8 

1V;PH AE8;P=8<8 4> 0:B82=>3> ?>HC:C A>FV0;P=8E :>=B0:BV2 B0 

725@=5==S 70 4>?><>3>R C A:;04=8E A8BC0FVSE. !0B><VABP, >A>18 7 

=530B82=8< 4>A2V4>< 01> BV, EB> 728: ?>:;040B8AS 28:;RG=> =0 

2;0A=V A8;8, <>6CBP 45<>=AB@C20B8 <5=HC AE8;P=VABP 4> ?>HC:C 

A>FV0;P=>W ?V4B@8<:8. 

#>40;PHV 4>A;V465==S <>6CBP 1CB8 A?@S<>20=V =0 282G5==S 2?;82C 

@V7=8E 284V2 A>FV0;P=>W ?V4B@8<:8 =0 ?A8E>;>3VG=5 1;03>?>;CGGS B0 

5D5:B82=VABP 2>;>=B5@AP:>W 4VS;P=>ABV 2 C<>20E 2V9=8, 0 B0:>6 =0 28S2;5==S 

D0:B>@V2, I> 7C<>2;RRBP V=482V4C0;P=V 2V4<V==>ABV C AB@0B53VSE ?>HC:C 

A>FV0;P=>W ?V4B@8<:8 A5@54 2>;>=B5@V2. 

�8S2;5=V >A>1;82>ABV :>?V=3-?>254V=:8 70 :0B53>@VTR «#>HC: A>FV0;P=>W 

?V4B@8<:8» C 281V@FV 2>;>=B5@V2 ?@>V;RAB@>20=> =0 @8AC=:C 3.17. 
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$8A. 3.17. �8S2;5=V >A>1;82>ABV :>?V=3-?>254V=:8 70 :0B53>@VTR «#>HC: 

A>FV0;P=>W ?V4B@8<:8» 70 "?8BC20;P=8:>< A?>A>1V2 ?A8E>;>3VG=>3> ?>4>;0==S 

«WOCQ» ($. �070@CA0 B0 %. (>;:<0=0 2 040?B0FVW !.�. $>4V=>W) 

�=0;V7 @>7?>4V;C ?>:07=8:V2 @V2=S 2?>4>10==S AB@0B53VW :>?V=3-?>254V=:8 

«?>HC: A>FV0;P=>W ?V4B@8<:8» A5@54 4>A;V46C20=>W 281V@:8 2>;>=B5@V2 28S282, 

I> 7=0G=0 G0AB8=0 @5A?>=45=BV2 45<>=AB@CT A5@54=V 7=0G5==S, S:V ?5@5206=> 

:>=F5=B@CRBPAS 2 4V0?07>=V 2V4 40 4> 60 10;V2 70 2V4?>2V4=>R H:0;>R 

>?8BC20;P=8:0. �V7C0;P=89 0=0;V7 3VAB>3@0<8 @>7?>4V;C 70A2V4G82 =0S2=VABP 

=57=0G=>W ?@02>AB>@>==P>W 0A8<5B@VW. �0=0 0A8<5B@VS 2:07CT =0 B5, I> @>7?>4V; 

5<?V@8G=8E 40=8E E0@0:B5@87CTBPAS 45I> ?>4>265=8< "E2>AB><" C =0?@S<:C 

28I8E 7=0G5=P 2?>4>10==S AB@0B53VW «?>HC: A>FV0;P=>W ?V4B@8<:8». 

�=B5@?@5BCRG8 FR >A>1;82VABP @>7?>4V;C, <>6=0 ?@8?CAB8B8, I> C 

4>A;V46C20=V9 3@C?V A?>AB5@V30TBPAS 45I> 1V;PH0 :V;P:VABP >AV1 7 28A>:8< 

@V2=5< AE8;P=>ABV 4> 28:>@8AB0==S 40=>W AB@0B53VW ?A8E>;>3VG=>3> ?>4>;0==S 

?>@V2=S=> 7 :V;P:VABR >AV1, S:V 45<>=AB@CRBP 2:@09 =87P:V 7=0G5==S FP>3> 

?>:07=8:0. ":@V< B>3>, 0=0;V7 ;V2>W G0AB8=8 3VAB>3@0<8 28S282 =525;8:C 

:V;P:VABP V=482V4V2 7 4C65 =87P:8< @V2=5< 2?>4>10==S AB@0B53VW «?>HC: 

A>FV0;P=>W ?V4B@8<:8». *5 A?>AB5@565==S <>65 A2V4G8B8 ?@> B5, I> ?>2=0 

2V4ACB=VABP AE8;P=>ABV 4> 725@=5==S 70 5<>FV9=>R, V=D>@<0FV9=>R G8 V=H>R 

?V4B@8<:>R 4> A>FV0;P=>3> >B>G5==S 2 C<>20E AB@5AC T 2V4=>A=> @V4:VA=8< 

S28I5< C 7030;P=V9 ?>?C;SFVW, >A:V;P:8 A>FV0;P=0 270T<>4VS T 206;828< 

<5E0=V7<>< 040?B0FVW 4> A:;04=8E 68BBT28E >1AB028=. 

"B@8<0=V @57C;PB0B8 2V4>1@060RBP B5=45=FVR 4> ?><V@=>3> @V2=S 

2?>4>10==S AB@0B53VW «?>HC: A>FV0;P=>W ?V4B@8<:8» A5@54 2>;>=B5@V2. *5 <>65 

A2V4G8B8 ?@> B5, I> 1V;PHVABP 2>;>=B5@V2 CA2V4><;RRBP 206;82VABP A>FV0;P=8E 

72'S7:V2 S: @5AC@AC 4;S ?>4>;0==S AB@5A>28E A8BC0FV9 B0, 9<>2V@=>, 240RBPAS 4> 

FVTW AB@0B53VW 70;56=> 2V4 :>=B5:ABC B0 V=B5=A82=>ABV AB@5AC. !0S2=VABP 

?@02>AB>@>==P>W 0A8<5B@VW 2:07CT =0 B5, I> 7=0G=0 G0AB8=0 2>;>=B5@V2 2A5 6 
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B0:8 AE8;P=0 G0ABVH5 28:>@8AB>2C20B8 AB@0B53VW 725@=5==S 70 ?V4B@8<:>R 

?>@V2=S=> 7 B8<8, EB> @V4:> 240TBPAS 4> B0:>3> A?>A>1C ?>4>;0==S AB@5AC. 

!525;8:0 :V;P:VABP >AV1 7 =87P:8< @V2=5< 2?>4>10==S 40=>W AB@0B53VW <>65 1CB8 

?>2'S70=0 7 V=482V4C0;P=8<8 >A>1;82>ABS<8 >A>18AB>ABV, B0:8<8 S: V=B@>25@AVS, 

28A>:89 @V25=P A0<>ABV9=>ABV 01> ?>?5@54=V9 =530B82=89 4>A2V4 >B@8<0==S 

A>FV0;P=>W ?V4B@8<:8. #>40;PH89 0=0;V7 <>65 1CB8 A?@S<>20=89 =0 

4>A;V465==S 270T<>72'S7:C <V6 2?>4>10==S< AB@0B53VW «?>HC: A>FV0;P=>W 

?V4B@8<:8» B0 V=H8<8 ?A8E>;>3VG=8<8 E0@0:B5@8AB8:0<8 2>;>=B5@V2, 0 B0:>6 

5D5:B82=VABR WE=P>W 040?B0FVW 4> AB@5A>28E A8BC0FV9, ?>2'S70=8E 7 

2>;>=B5@AP:>R 4VS;P=VABR 2 C<>20E 2>T==>3> :>=D;V:BC. 

$57C;PB0B8 4>A;V465==S :>?V=3-?>254V=:8 70 :0B53>@VTR 

«%0<>728=C20G5==S» =02545=> 2 B01;8FV 3.18. 

&45?<JO 3.18. 

�8O2;5=V >A>1;82>ABV :>?V=3-?>254V=:8 70 :0B53>@VTN 
«%0<>728=C20G5==O» 70 "?8BC20;L=8: A?>A>1V2 ?A8E>;>3VG=>3> ?>4>;0==O 

«WOCQ» ($. �070@CA0 B0 %. (>;:<0=0 2 040?B0FVW !.�. $>4V=>W) 

)0@0:B5@8AB8:0 �=0G5==S 
W (Shapiro-Wilk normality test) 0.97588 

p-value (Shapiro-Wilk normality test) 0.03194 

Mean 24.85 

Sd 7.48 

Median 25 

Trimmed 25 

Mad 8.9 

Min 5 

Max 50 

Range 45 

Se 0.69 

�=0;V7 AB0B8AB8G=8E ?>:07=8:V2, >B@8<0=8E 70 @57C;PB0B0<8 70AB>AC20==S 

<5B>48:8 4V03=>AB8:8 AB@0B53V9 :>?V=3-?>254V=:8 I>4> H:0;8 
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«A0<>728=C20G5==S», 28S282 A5@54=T 0@8D<5B8G=5 7=0G5==S (Mean), I> 

AB0=>28BP 24.85. �0=89 ?>:07=8: A2V4G8BP ?@> B5, I> 2 A5@54=P><C 

4>A;V46C20=0 281V@:0 2>;>=B5@V2 28:>@8AB>2CT AB@0B53VR A0<>728=C20G5==S S: 

<5E0=V7< ?>4>;0==S AB@5A>28E A8BC0FV9 2V4=>A=> @V4:>. %B0=40@B=5 2V4E8;5==S 

(Sd), S:5 4>@V2=RT 7.48, 2:07CT =0 4>A8BP 7=0G=89 @>7:84 V=482V4C0;P=8E 

7=0G5=P =02:>;> A5@54=P>3>. &>1B>, =572060RG8 =0 7030;P=C B5=45=FVR 4> 

@V4:>3> 28:>@8AB0==S AB@0B53VW A0<>728=C20G5==S, VA=CRBP ACBBT2V V=482V4C0;P=V 

2V4<V==>ABV <V6 >:@5<8<8 2>;>=B5@0<8 C G0AB>BV WW 70AB>AC20==S. &0:8< G8=><, 

<>6=0 :>=AB0BC20B8, I> 2>;>=B5@8 2 A5@54=P><C =5 AE8;P=V 28:>@8AB>2C20B8 

A0<>728=C20G5==S S: 4><V=CRG89 <5E0=V7< ?>4>;0==S AB@5AC, I> <>65 

A2V4G8B8 ?@> WE=R >@VT=B0FVR =0 1V;PH :>=AB@C:B82=V A?>A>18 A?@02;S==S 7 

B@C4=>I0<8. 

%?>AB5@56C20=0 B5=45=FVS 4> @V4:>3> 28:>@8AB0==S AB@0B53VW 

A0<>728=C20G5==S A5@54 2>;>=B5@V2 <>65 ?>SA=R20B8AS =0ABC?=8< :;RG>28< 

D0:B>@><: 

" %0<>28=C20G5==S T 7030;P=>287=0=>R =5040?B82=>R :>?V=3-

AB@0B53VTR, S:0 E0@0:B5@87CTBPAS AE8;P=VABR >A>18AB>ABV 

?@8?8AC20B8 A>1V 2V4?>2V40;P=VABP 70 =530B82=V ?>4VW, =02VBP 70 

2V4ACB=>ABV >1'T:B82=8E ?V4AB02. �0AB>AC20==S FVTW AB@0B53VW G0AB> 

AC?@>2>46CTBPAS ?>GCBBS< ?@>28=8, A>@><C, 7=865==S< 

A0<>>FV=:8 B0 <>65 ?@872>48B8 4> ?>3V@H5==S 7030;P=>3> 

?A8E>;>3VG=>3> AB0=C V=482V40, 71V;PH5==S @V2=S B@82>6=>ABV B0 

45?@5A82=8E A8<?B><V2. 'A2V4><;5==S 45AB@C:B82=>3> 2?;82C 

A0<>728=C20G5==S <>65 A?>=C:0B8 2>;>=B5@V2 4> 28:>@8AB0==S 

1V;PH 7@V;8E B0 :>=AB@C:B82=8E <5E0=V7<V2 ?>4>;0==S AB@5AC, 

A?@S<>20=8E =0 0=0;V7 A8BC0FVW, ?>HC: @VH5=P B0 <>1V;V70FVR 

2;0A=8E @5AC@AV2. 
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#>40;PHV 4>A;V465==S <>6CBP 1CB8 A?@S<>20=V =0 282G5==S 

V=482V4C0;P=8E D0:B>@V2, I> 7C<>2;RRBP 28:>@8AB0==S AB@0B53VW 

A0<>728=C20G5==S A5@54 >:@5<8E 2>;>=B5@V2, 0 B0:>6 =0 0=0;V7 WW 2?;82C =0 WE=T 

?A8E>;>3VG=5 1;03>?>;CGGS B0 5D5:B82=VABP 2>;>=B5@AP:>W 4VS;P=>ABV 2 C<>20E 

B@820;>3> AB@5AC, ?>2'S70=>3> 7 2>T==8< :>=D;V:B><. �8S2;5==S 3@C? @878:C, 

AE8;P=8E 4> G0AB>3> A0<>728=C20G5==S, <>65 1CB8 206;828< 4;S @>7@>1:8 

?@>DV;0:B8G=8E B0 V=B5@25=FV9=8E ?@>3@0<, A?@S<>20=8E =0 D>@<C20==S 1V;PH 

040?B82=8E :>?V=3-AB@0B53V9 A5@54 2>;>=B5@V2. 

�8S2;5=V >A>1;82>ABV :>?V=3-?>254V=:8 70 :0B53>@VTR 

«%0<>728=C20G5==S» C 281V@FV 2>;>=B5@V2 ?@>V;RAB@>20=> =0 @8AC=:C 3.18. 

 

$8A. 3.18. �8S2;5=V >A>1;82>ABV :>?V=3-?>254V=:8 70 :0B53>@VTR 
«%0<>728=C20G5==S» 70 "?8BC20;P=8:>< A?>A>1V2 ?A8E>;>3VG=>3> ?>4>;0==S 

«WOCQ» ($. �070@CA0 B0 %. (>;:<0=0 2 040?B0FVW !.�. $>4V=>W) 

�=0;V7 @>7?>4V;C ?>:07=8:V2 @V2=S 2?>4>10==S AB@0B53VW :>?V=3-?>254V=:8 

«A0<>728=C20G5==S» A5@54 4>A;V46C20=>W 281V@:8 2>;>=B5@V2 28S282, I> 7=0G=0 

G0AB8=0 @5A?>=45=BV2 45<>=AB@CT =87P:V 7=0G5==S, S:V ?5@5206=> 
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:>=F5=B@CRBPAS 2 4V0?07>=V 2V4 20 4> 30 10;V2 70 2V4?>2V4=>R H:0;>R 

>?8BC20;P=8:0. �V7C0;P=89 0=0;V7 3VAB>3@0<8 @>7?>4V;C 70A2V4G82 =0S2=VABP 

=57=0G=>W ?@02>AB>@>==P>W 0A8<5B@VW. �0=0 0A8<5B@VS 2:07CT =0 B5, I> @>7?>4V; 
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28:>@8AB0==S 40=>W =5040?B82=>W AB@0B53VW ?A8E>;>3VG=>3> ?>4>;0==S ?>@V2=S=> 

7 :V;P:VABR >AV1, S:V 45<>=AB@CRBP 2:@09 28A>:V 7=0G5==S FP>3> ?>:07=8:0. 

":@V< B>3>, 0=0;V7 ?@02>W G0AB8=8 3VAB>3@0<8 28S282 =525;8:C :V;P:VABP 

V=482V4V2 7 4C65 28A>:8< @V2=5< 2?>4>10==S AB@0B53VW «A0<>728=C20G5==S». *5 

A?>AB5@565==S <>65 A2V4G8B8 ?@> B5, I> =04<V@=0 AE8;P=VABP 4> ?@8?8AC20==S 

A>1V 2V4?>2V40;P=>ABV 70 =530B82=V ?>4VW B0 A0<>:@8B8:8 T 2V4=>A=> @V4:VA=8< 

S28I5< C 7030;P=V9 ?>?C;SFVW S: 4><V=CRG>W :>?V=3-AB@0B53VW. 

"B@8<0=V @57C;PB0B8 2V4>1@060RBP B5=45=FVR 4> =87P:>3> @V2=S 

2?>4>10==S AB@0B53VW «A0<>728=C20G5==S» A5@54 2>;>=B5@V2. *5 <>65 A2V4G8B8 

?@> B5, I> 1V;PHVABP 2>;>=B5@V2 CA2V4><;RRBP 45AB@C:B82=89 2?;82 

A0<>:@8B8:8 =0 ?A8E>;>3VG=89 AB0= B0 =0<030RBPAS 28:>@8AB>2C20B8 1V;PH 

:>=AB@C:B82=V A?>A>18 ?>4>;0==S AB@5A>28E A8BC0FV9, ?>2'S70=8E 7 WE=P>R 

2>;>=B5@AP:>R 4VS;P=VABR. !0S2=VABP ?@02>AB>@>==P>W 0A8<5B@VW 2:07CT =0 B5, 

I> 7=0G=0 G0AB8=0 2>;>=B5@V2 2A5 6 B0:8 AE8;P=0 @V4H5 24020B8AS 4> AB@0B53V9 

A0<>728=C20G5==S ?>@V2=S=> 7 B8<8, EB> 45<>=AB@CT 28IC G0AB>BC WW 

28:>@8AB0==S. !525;8:0 :V;P:VABP >AV1 7 28A>:8< @V2=5< 2?>4>10==S 40=>W 

AB@0B53VW <>65 1CB8 ?>2'S70=0 7 V=482V4C0;P=8<8 >A>1;82>ABS<8 >A>18AB>ABV, 

B0:8<8 S: =87P:0 A0<>>FV=:0, AE8;P=VABP 4> 2=CB@VH=P>3> :>=D;V:BC 01> 

28:>@8AB0==S <5=H 7@V;8E <5E0=V7<V2 ?A8E>;>3VG=>3> 70E8ABC 2 C<>20E 

E@>=VG=>3> AB@5AC, A?@8G8=5=>3> 2>T==8< :>=D;V:B><. #>40;PH89 0=0;V7 <>65 

1CB8 A?@S<>20=89 =0 4>A;V465==S 270T<>72'S7:C <V6 2?>4>10==S< AB@0B53VW 
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«A0<>728=C20G5==S» B0 @V2=5< ?A8E>;>3VG=>3> 1;03>?>;CGGS 2>;>=B5@V2, 0 

B0:>6 =0 28S2;5==S D0:B>@V2, I> <>6CBP A?@8SB8 D>@<C20==R 1V;PH 

040?B82=8E :>?V=3-AB@0B53V9 C FVTW 2@07;82>W 3@C?8 =0A5;5==S. 

$57C;PB0B8 4>A;V465==S :>?V=3-?>254V=:8 70 :0B53>@VTR «$VH5==S 

?@>1;5<8» =02545=> 2 B01;8FV 3.19. 

&45?<JO 3.19. 

�8O2;5=V >A>1;82>ABV :>?V=3-?>254V=:8 70 :0B53>@VTN «$VH5==O 
?@>1;5<8» 70 <5B>48:>N "?8BC20;L=8:>< A?>A>1V2 ?A8E>;>3VG=>3> 

?>4>;0==O «WOCQ» ($. �070@CA0 B0 %. (>;:<0=0 2 040?B0FVW !.�. $>4V=>W) 

)0@0:B5@8AB8:0 �=0G5==S 
W (Shapiro-Wilk normality test) 0.98385 

p-value (Shapiro-Wilk normality test) 0.1699 

Mean 51.22 

Sd 12.97 

Median 51.85 

Trimmed 51.12 

Mad 10.98 

Min 11 

Max 81 

Range 70 

Se 1.19 

�=0;V7 AB0B8AB8G=8E ?>:07=8:V2, >B@8<0=8E 70 @57C;PB0B0<8 70AB>AC20==S 

<5B>48:8 4V03=>AB8:8 AB@0B53V9 :>?V=3-?>254V=:8 I>4> H:0;8 «@VH5==S 

?@>1;5<8», A2V4G8BP ?@> B5, I> 5<?V@8G=89 @>7?>4V; >B@8<0=8E 40=8E 

45<>=AB@CT =01;865==S 4> =>@<0;P=>3> @>7?>4V;C. *5 2:07CT =0 B5, I> 

1V;PHVABP 4>A;V46C20=>W 281V@:8 2>;>=B5@V2 28:>@8AB>2CRBP AB@0B53VR 

«@VH5==S ?@>1;5<8» =0 A5@54=P><C @V2=V V=B5=A82=>ABV, 0 2V4E8;5==S 

V=482V4C0;P=8E 7=0G5=P 2V4 A5@54=P>3> 0@8D<5B8G=>3> 7=0G5==S @>7?>4V;5=V 

2V4=>A=> @V2=><V@=> 2 >18420 1>:8. %5@54=T 0@8D<5B8G=5 7=0G5==S (Mean), I> 

AB0=>28BP 51.22, A2V4G8BP ?@> B5, I> 2 A5@54=P><C 2>;>=B5@8, S:V 74V9A=RRBP 
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A2>R 4VS;P=VABP 2 C<>20E 2>T==>3> :>=D;V:BC, 0:B82=> 240RBPAS 4> AB@0B53VW 

«@VH5==S ?@>1;5<8» S: >4=>3> 7 >A=>2=8E <5E0=V7<V2 ?>4>;0==S AB@5A>28E 

A8BC0FV9. �0=89 ?>:07=8: ?V4:@5A;RT A?@S<>20=VABP 2>;>=B5@V2 =0 0:B82=V 4VW, 

A?@S<>20=V =0 0=0;V7 B0 @>72'S70==S ?@>1;5<, I> 28=8:0RBP 2=0A;V4>: 2V9=8 B0 

WW =0A;V4:V2. 

%B0=40@B=5 2V4E8;5==S (Sd), S:5 4>@V2=RT 12.97, E>G0 9 2:07CT =0 

=0S2=VABP ?52=>W V=482V4C0;P=>W 20@V0B82=>ABV C G0AB>BV 28:>@8AB0==S 40=>W 

AB@0B53VW, T 2V4=>A=> <5=H8< ?>@V2=S=> 7 ?>:07=8:0<8 AB0=40@B=>3> 2V4E8;5==S 

4;S V=H8E 4>A;V46C20=8E :>?V=3-AB@0B53V9. *5 <>65 A2V4G8B8 ?@> B5, I> 

AB@0B53VS «@VH5==S ?@>1;5<8» T 1V;PH C=V25@A0;P=>R B0 G0ABVH5 70AB>A>2CTBPAS 

2>;>=B5@0<8 S: >A=>2=89 ?V4EV4 4> ?>4>;0==S B@C4=>IV2, I> 28=8:0RBP C WE=V9 

4VS;P=>ABV. 

 >6;82V ?@8G8=8 28S2;5=>W B5=45=FVW 4> 0:B82=>3> 28:>@8AB0==S 

AB@0B53VW «@VH5==S ?@>1;5<8» B0 2V4=>A=> <5=H>W V=482V4C0;P=>W 20@V0B82=>ABV 

<>6CBP ?>;S30B8 2 =0ABC?=><C: 

" �>;>=B5@AP:0 4VS;P=VABP 70 A2>TR ACBBR ?5@5410G0T 0:B82=C CG0ABP 

C ?@>F5A0E 7<V=, =040==S 4>?><>38 B0 157?>A5@54=T 28@VH5==S 

?@>1;5<, 7 S:8<8 AB8:0RBPAS ?>AB@0640;V 2V4 2>T==8E 4V9 B0 

3@><048. 'A2V4><;5==S =5>1EV4=>ABV 268BBS :>=:@5B=8E 70E>4V2 4;S 

?>;53H5==S =0A;V4:V2 2V9=8 ?@8@>4=> A?>=C:0T 2>;>=B5@V2 4> 

28:>@8AB0==S AB@0B53V9, A?@S<>20=8E =0 0=0;V7 A8BC0FVW, ?>HC: 

5D5:B82=8E @VH5=P B0 WE=R ?@0:B8G=C @50;V70FVR. 

" "A>18AB>ABV 7 28A>:8< @V2=5< A0<>5D5:B82=>ABV (2V@8 C 2;0A=C 

740B=VABP 4>AS30B8 @57C;PB0BC), 2=CB@VH=V< ;>:CA>< :>=B@>;R 

(?5@5:>=0==S C 740B=>ABV 2?;820B8 =0 ?>4VW) B0 >@VT=B0FVTR =0 

4>AS3=5==S, S: ?@028;>, 45<>=AB@CRBP 1V;PHC AE8;P=VABP 4> 

28:>@8AB0==S AB@0B53V9, >@VT=B>20=8E =0 0:B82=5 28@VH5==S 



156 

?@>1;5<. *V >A>18ABVA=V S:>ABV A?@8SRBP 1V;PH 2?52=5=><C B0 

=0?>;53;82><C ?V4E>4C 4> ?>4>;0==S B@C4=>IV2. 

" �>;>=B5@8, S:V <0RBP ?>78B82=89 4>A2V4 CA?VH=>3> ?>4>;0==S 

A:;04=8E A8BC0FV9 C <8=C;><C, <>6CBP 1CB8 1V;PH 2?52=5=V C A2>W9 

740B=>ABV 5D5:B82=> 28:>@8AB>2C20B8 AB@0B53VR «@VH5==S 

?@>1;5<8» C =>28E AB@5A>28E >1AB028=0E. !0S2=VABP ?>78B82=>3> 

4>A2V4C A?@8ST D>@<C20==R 2?52=5=>ABV C 2;0A=8E A8;0E B0 

3>B>2=>ABV 4> 0:B82=8E 4V9, A?@S<>20=8E =0 @>72'S70==S ?@>1;5<. 

&0:8< G8=><, 0:B82=5 28:>@8AB0==S AB@0B53VW «@VH5==S ?@>1;5<8» A5@54 

2>;>=B5@V2 2 C<>20E 2V9=8 2V4>1@060T WE=R A?@S<>20=VABP =0 4VT25 ?>4>;0==S 

B@C4=>IV2, I> T =52V4'T<=>R G0AB8=>R WE=P>W 4VS;P=>ABV. �V4=>A=> <5=H0 

V=482V4C0;P=0 20@V0B82=VABP C 28:>@8AB0==V FVTW AB@0B53VW <>65 A2V4G8B8 ?@> WW 

C=V25@A0;P=VABP B0 28A>:C 040?B82=C FV==VABP 2 5:AB@5<0;P=8E C<>20E 2>T==>3> 

:>=D;V:BC. 

�8S2;5=V >A>1;82>ABV :>?V=3-?>254V=:8 70 :0B53>@VTR «$VH5==S 

?@>1;5<8» C 281V@FV 2>;>=B5@V2 ?@>V;RAB@>20=> =0 @8AC=:C 3.19. 
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$8A. 3.19. �8S2;5=V >A>1;82>ABV :>?V=3-?>254V=:8 70 :0B53>@VTR «$VH5==S 

?@>1;5<8» 70 "?8BC20;P=8:>< A?>A>1V2 ?A8E>;>3VG=>3> ?>4>;0==S «WOCQ» ($. 

�070@CA0 B0 %. (>;:<0=0 2 040?B0FVW !.�. $>4V=>W) 

�=0;V7 @>7?>4V;C ?>:07=8:V2 @V2=S 2?>4>10==S AB@0B53VW :>?V=3-?>254V=:8 

«@VH5==S ?@>1;5<8» A5@54 4>A;V46C20=>W 281V@:8 2>;>=B5@V2 28S282, I> 7=0G=0 

G0AB8=0 @5A?>=45=BV2 45<>=AB@CT A5@54=V 7=0G5==S, S:V ?5@5206=> 

:>=F5=B@CRBPAS 2 4V0?07>=V 2V4 50 4> 60 10;V2 70 2V4?>2V4=>R H:0;>R 

>?8BC20;P=8:0. �V7C0;P=89 0=0;V7 3VAB>3@0<8 @>7?>4V;C 70A2V4G82 =0S2=VABP 

=57=0G=>W ?@02>AB>@>==P>W 0A8<5B@VW. �0=0 0A8<5B@VS 2:07CT =0 B5, I> @>7?>4V; 

5<?V@8G=8E 40=8E E0@0:B5@87CTBPAS 45I> ?>4>265=8< "E2>AB><" C =0?@S<:C 

28I8E 7=0G5=P 2?>4>10==S AB@0B53VW «@VH5==S ?@>1;5<8». �=B5@?@5BCRG8 FR 

>A>1;82VABP @>7?>4V;C, <>6=0 ?@8?CAB8B8, I> C 4>A;V46C20=V9 3@C?V 

A?>AB5@V30TBPAS 45I> 1V;PH0 :V;P:VABP >AV1 7 28A>:8< @V2=5< AE8;P=>ABV 4> 

28:>@8AB0==S 40=>W AB@0B53VW ?A8E>;>3VG=>3> ?>4>;0==S ?>@V2=S=> 7 :V;P:VABR 

>AV1, S:V 45<>=AB@CRBP 2:@09 =87P:V 7=0G5==S FP>3> ?>:07=8:0. ":@V< B>3>, 

0=0;V7 ;V2>W G0AB8=8 3VAB>3@0<8 28S282 =525;8:C :V;P:VABP V=482V4V2 7 4C65 

=87P:8< @V2=5< 2?>4>10==S AB@0B53VW «@VH5==S ?@>1;5<8». *5 A?>AB5@565==S 

<>65 A2V4G8B8 ?@> B5, I> ?>2=0 2V4ACB=VABP AE8;P=>ABV 4> 28:>@8AB0==S 

0:B82=8E AB@0B53V9, A?@S<>20=8E =0 0=0;V7 B0 @>72'S70==S ?@>1;5<, T 2V4=>A=> 

@V4:VA=8< S28I5< C 7030;P=V9 ?>?C;SFVW, >A:V;P:8 740B=VABP 4> ?@>1;5<=>-

>@VT=B>20=>3> :>?V=3C T 206;828< <5E0=V7<>< 040?B0FVW 4> @V7=><0=VB=8E 

68BBT28E B@C4=>IV2. 

"B@8<0=V @57C;PB0B8 2V4>1@060RBP B5=45=FVR 4> ?><V@=>3> @V2=S 

2?>4>10==S AB@0B53VW «@VH5==S ?@>1;5<8» A5@54 2>;>=B5@V2. *5 <>65 A2V4G8B8 

?@> B5, I> 1V;PHVABP 2>;>=B5@V2 CA2V4><;RRBP 206;82VABP 0:B82=8E 4V9 4;S 

?>4>;0==S ?@>1;5<, I> 28=8:0RBP C :>=B5:ABV WE=P>W 2>;>=B5@AP:>W 4VS;P=>ABV, 

B0 3>B>2V 28:>@8AB>2C20B8 2V4?>2V4=V =028G:8 B0 @5AC@A8 4;S WE=P>3> 

@>72'S70==S. !0S2=VABP ?@02>AB>@>==P>W 0A8<5B@VW 2:07CT =0 B5, I> 7=0G=0 
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G0AB8=0 2>;>=B5@V2 2A5 6 B0:8 AE8;P=0 G0ABVH5 28:>@8AB>2C20B8 AB@0B53VW, 

A?@S<>20=V =0 ?>HC: B0 @50;V70FVR :>=:@5B=8E @VH5=P, ?>@V2=S=> 7 B8<8, EB> 

@V4:> 240TBPAS 4> B0:>3> A?>A>1C ?>4>;0==S AB@5AC. !525;8:0 :V;P:VABP >AV1 7 

=87P:8< @V2=5< 2?>4>10==S 40=>W AB@0B53VW <>65 1CB8 ?>2'S70=0 7 

V=482V4C0;P=8<8 >A>1;82>ABS<8 >A>18AB>ABV, B0:8<8 S: AE8;P=VABP 4> 

5<>FV9=>->@VT=B>20=>3> :>?V=3C 01> =54>AB0B=S 2V@0 C 2;0A=C 5D5:B82=VABP C 

28@VH5==V ?@>1;5<, >A>1;82> 2 C<>20E 28A>:>3> @V2=S AB@5AC, ?>2'S70=>3> 7 

2>T==8< :>=D;V:B><. #>40;PH89 0=0;V7 <>65 1CB8 A?@S<>20=89 =0 

4>A;V465==S 270T<>72'S7:C <V6 2?>4>10==S< AB@0B53VW «@VH5==S ?@>1;5<8» B0 

5D5:B82=VABR 2>;>=B5@AP:>W 4VS;P=>ABV 2 :@87>28E C<>20E, 0 B0:>6 =0 

28S2;5==S D0:B>@V2, I> <>6CBP A?@8SB8 @>728B:C =028G>: ?@>1;5<=>-

>@VT=B>20=>3> :>?V=3C A5@54 2>;>=B5@V2. 

$57C;PB0B8 4>A;V465==S :>?V=3-?>254V=:8 70 :0B53>@VTR «#>254V=:>20 

@>7@S4:0» =02545=> 2 B01;8FV 3.20. 

&45?<JO 3.20. 

�8O2;5=V >A>1;82>ABV :>?V=3-?>254V=:8 70 :0B53>@VTN «#>254V=:>20 
@>7@O4:0» 70 "?8BC20;L=8:>< A?>A>1V2 ?A8E>;>3VG=>3> ?>4>;0==O 
«WOCQ» ($. �070@CA0 B0 %. (>;:<0=0 2 040?B0FVW !.�. $>4V=>W) 

)0@0:B5@8AB8:0 �=0G5==S 
W (Shapiro-Wilk normality test) 0.9778 

p-value (Shapiro-Wilk normality test) 0.04769 

Mean 50.73 

Sd 18.03 

Median 46.67 

Trimmed 50.42 

Mad 19.77 

Min 6 

Max 93 

Range 87 

Se 1.66 
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�=0;V7 AB0B8AB8G=>3> :@8B5@VR ,0?V@>-�V;:0 (W) 28S282, I> 5<?V@8G=89 

@>7?>4V; 40=8E I>4> 28:>@8AB0==S AB@0B53VW :>?V=3-?>254V=:8 «?>254V=:>20 

@>7@S4:0» 45<>=AB@CT =01;865==S 4> =>@<0;P=>3> @>7?>4V;C, E>G0 9 V7 

=0S2=VABR ?52=8E AB0B8AB8G=> =57=0GCI8E 2V4E8;5=P 2V4 V450;P=>W :@82>W 

=>@<0;P=>3> @>7?>4V;C. *5 A2V4G8BP ?@> B5, I> 1V;PHVABP 4>A;V46C20=>W 281V@:8 

2>;>=B5@V2 28:>@8AB>2CRBP AB@0B53VR «?>254V=:>20 @>7@S4:0» =0 A5@54=P><C 

@V2=V V=B5=A82=>ABV, 0 2V4E8;5==S V=482V4C0;P=8E 7=0G5=P 2V4 A5@54=P>3> 

0@8D<5B8G=>3> 7=0G5==S @>7?>4V;5=V 2V4=>A=> A8<5B@8G=> 2 >18420 1>:8. 

%5@54=T 0@8D<5B8G=5 7=0G5==S (Mean), I> AB0=>28BP 50.73, 2:07CT =0 B5, I> 2 

A5@54=P><C 2>;>=B5@8, S:V 74V9A=RRBP A2>R 4VS;P=VABP 2 C<>20E 2>T==>3> 

:>=D;V:BC, 240RBPAS 4> ?52=8E D>@< ?>254V=:>2>W @>7@S4:8 4;S 7=SBBS 

5<>FV9=>W =0?@C38 =0 ?><V@=><C @V2=V. *5 >7=0G0T, I> 2>;>=B5@8 

28:>@8AB>2CRBP ?52=V 4VW, A?@S<>20=V =0 282V;P=5==S =0:>?8G5=8E 5<>FV9, 

?@>B5 =5 240RBPAS 4> =8E =04<V@=> G0AB> 01> V=B5=A82=>. 

%B0=40@B=5 2V4E8;5==S (Sd), S:5 4>@V2=RT 18.03, A2V4G8BP ?@> =0S2=VABP 

7=0G=>W V=482V4C0;P=>W 20@V0B82=>ABV C G0AB>BV 28:>@8AB0==S AB@0B53VW 

«?>254V=:>20 @>7@S4:0» A5@54 2>;>=B5@V2. *5 2:07CT =0 B5, I> VA=CRBP ACBBT2V 

2V4<V==>ABV <V6 >:@5<8<8 2>;>=B5@0<8 C B><C, =0A:V;P:8 G0AB> 2>=8 240RBPAS 

4> @V7=8E D>@< 5<>FV9=>W @>7@S4:8 7 <5B>R 7=865==S @V2=S AB@5AC. �5S:V 

2>;>=B5@8 <>6CBP G0ABVH5 28:>@8AB>2C20B8 DV78G=V 2?@028, B2>@GVABP, 0:B82=5 

?@>2545==S G0AC 01> V=HV 2848 4VS;P=>ABV 4;S 282V;P=5==S 5<>FV9=>W =0?@C38, 

B>4V S: V=HV <>6CBP @V4H5 24020B8AS 4> B0:8E ?>254V=:>28E AB@0B53V9. 

 >6;82V ?@8G8=8 28S2;5=>W B5=45=FVW 4> ?><V@=>3> 28:>@8AB0==S 

AB@0B53VW «?>254V=:>20 @>7@S4:0» B0 7=0G=>W V=482V4C0;P=>W 20@V0B82=>ABV 
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AE8;P=VABP 4> V45=B8DV:0FVW 7 ?5@56820==S<8 V=H8E 01> 28:>@8AB0==S V=H8E, 

1V;PH 0:B82=8E :>?V=3-AB@0B53V9, A?@S<>20=8E =0 157?>A5@54=T @>72'S70==S 

?@>1;5<. #>40;PH89 0=0;V7 <>65 1CB8 A?@S<>20=89 =0 4>A;V465==S 

270T<>72'S7:C <V6 2?>4>10==S< AB@0B53VW «2V4AB>@>=5=VABP» B0 @V2=5< 

?A8E>;>3VG=>3> 1;03>?>;CGGS 2>;>=B5@V2, 0 B0:>6 =0 28S2;5==S D0:B>@V2, I> 

<>6CBP 2?;820B8 =0 281V@ FVTW AB@0B53VW 2 :>=B5:ABV WE=P>W 2>;>=B5@AP:>W 

4VS;P=>ABV. 

$57C;PB0B8 4>A;V465==S :>?V=3-?>254V=:8 70 :0B53>@VTR «�=0;V7 

?@>1;5<8» =02545=> 2 B01;8FV 3.22. 

&45?<JO 3.22. 

�8O2;5=V >A>1;82>ABV :>?V=3-?>254V=:8 70 :0B53>@VTN «�=0;V7 
?@>1;5<8» 70 "?8BC20;L=8:>< A?>A>1V2 ?A8E>;>3VG=>3> ?>4>;0==O 
«WOCQ» ($. �070@CA0 B0 %. (>;:<0=0 2 040?B0FVW !.�. $>4V=>W) 

)0@0:B5@8AB8:0 �=0G5==S 
W (Shapiro-Wilk normality test) 0.97593 

p-value (Shapiro-Wilk normality test) 0.03227 

Mean 51 

Sd 17.1 

Median 53.33 

Trimmed 50.83 

Mad 19.77 

Min 13 

Max 86 
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Range 73 

Se 1.57 

�=0;V7 AB0B8AB8G=>3> :@8B5@VR ,0?V@>-�V;:0 (Shapiro-Wilk test) 28S282, 

I> 5<?V@8G=89 @>7?>4V; 40=8E I>4> 28:>@8AB0==S AB@0B53VW :>?V=3-?>254V=:8 

«0=0;V7 ?@>1;5<8» 45<>=AB@CT =01;865==S 4> =>@<0;P=>3> @>7?>4V;C, E>G0 9 V7 

=0S2=VABR ?52=8E AB0B8AB8G=> =57=0GCI8E 2V4E8;5=P 2V4 V450;P=>W :@82>W 

=>@<0;P=>3> @>7?>4V;C. *5 A2V4G8BP ?@> B5, I> 1V;PHVABP 4>A;V46C20=>W 281V@:8 

2>;>=B5@V2, S:V 74V9A=RRBP A2>R 4VS;P=VABP 2 C<>20E B@820RG>3> 2>T==>3> 

:>=D;V:BC, 28:>@8AB>2CRBP AB@0B53VR «0=0;V7 ?@>1;5<8» =0 A5@54=P><C @V2=V 

V=B5=A82=>ABV, 0 2V4E8;5==S V=482V4C0;P=8E 7=0G5=P 2V4 A5@54=P>3> 

0@8D<5B8G=>3> 7=0G5==S @>7?>4V;5=V 2V4=>A=> A8<5B@8G=> 2 >18420 1>:8. 

%5@54=T 0@8D<5B8G=5 7=0G5==S (Mean), I> AB0=>28BP 50, 2:07CT =0 B5, I> 2 

A5@54=P><C 2>;>=B5@8 4>:;040RBP ?><V@=8E 7CA8;P 4;S :>3=VB82=>3> 

>A<8A;5==S ?@8G8= 28=8:=5==S AB@5A>28E A8BC0FV9 B0 ?>HC:C @0FV>=0;P=8E 

H;SEV2 WE=P>3> @>72'S70==S. *5 >7=0G0T, I> 2>;>=B5@8 AE8;P=V 0=0;V7C20B8 

?@>1;5<=V A8BC0FVW, =0<030RG8AP 7@>7C<VB8 WE=R ?@8@>4C B0 287=0G8B8 

?>B5=FV9=V AB@0B53VW 4;S WE=P>3> ?>4>;0==S. 

%B0=40@B=5 2V4E8;5==S (Sd), S:5 4>@V2=RT 17.1, A2V4G8BP ?@> =0S2=VABP 

7=0G=>W V=482V4C0;P=>W 20@V0B82=>ABV C G0AB>BV 28:>@8AB0==S AB@0B53VW «0=0;V7 

?@>1;5<8» A5@54 2>;>=B5@V2. *5 2:07CT =0 B5, I> VA=CRBP ACBBT2V 2V4<V==>ABV 

<V6 >:@5<8<8 2>;>=B5@0<8 C B><C, =0A:V;P:8 0:B82=> 2>=8 240RBPAS 4> 

@0FV>=0;P=>3> 0=0;V7C A8BC0FVW S: A?>A>1C ?>4>;0==S AB@5AC. �5S:V 2>;>=B5@8 

<>6CBP 45<>=AB@C20B8 1V;PHC AE8;P=VABP 4> 45B0;P=>3> >1<V@:>2C20==S 

?@>1;5<, 28S2;5==S WE=VE ?@8G8==>-=0A;V4:>28E 72'S7:V2 B0 @>7@>1:8 ?;0=V2 4V9, 

B>4V S: V=HV <>6CBP <5=H>R <V@>R 28:>@8AB>2C20B8 :>3=VB82=V AB@0B53VW 

0=0;V7C, 2V440RG8 ?5@5203C V=H8< A?>A>10< @503C20==S =0 AB@5A. 

�=482V4C0;P=V 2V4<V==>ABV C 28:>@8AB0==V AB@0B53VW «0=0;V7 ?@>1;5<8» 

<>6CBP 1CB8 7C<>2;5=V @V7=8<8 D0:B>@0<8, 2:;RG0RG8 :>3=VB82=V AB8;V 
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>A>18AB>ABV, @V25=P 0=0;VB8G=8E 74V1=>AB59, ABC?V=P >@VT=B0FVW =0 @0FV>=0;P=5 

@>72'S70==S ?@>1;5<, 0 B0:>6 A?5F8DV:C AB@5A>28E A8BC0FV9, 7 S:8<8 AB8:0RBPAS 

2>;>=B5@8 C A2>W9 4VS;P=>ABV. �>;>=B5@8 7 28I8< @V2=5< :>3=VB82=>W A:;04=>ABV 

B0 AE8;P=VABR 4> ;>3VG=>3> <8A;5==S <>6CBP G0ABVH5 24020B8AS 4> 0=0;V7C 

?@>1;5<, B>4V S: BV, EB> 2V440T ?5@5203C V=BCWB82=8< 01> 5<>FV9=>->@VT=B>20=8< 

AB@0B53VS<, <>6CBP @V4H5 28:>@8AB>2C20B8 F59 ?V4EV4. �@V< B>3>, E0@0:B5@ 

:>=:@5B=>W ?@>1;5<=>W A8BC0FVW <>65 2?;820B8 =0 281V@ AB@0B53VW :>?V=3C: 45S:V 

?@>1;5<8 <>6CBP 74020B8AS 1V;PH ?V440B;828<8 4> @0FV>=0;P=>3> 0=0;V7C B0 

?;0=C20==S 4V9, B>4V S: V=HV <>6CBP 28:;8:0B8 A8;P=V 5<>FV9=V @50:FVW, I> 

CA:;04=RRBP :>3=VB82=89 0=0;V7. 

�8S2;5=V >A>1;82>ABV :>?V=3-?>254V=:8 70 :0B53>@VTR «�=0;V7 ?@>1;5<8» 

C 281V@FV 2>;>=B5@V2 ?@>V;RAB@>20=> =0 @8AC=:C 3.22. 

 

$8A. 3.22. �8S2;5=V >A>1;82>ABV :>?V=3-?>254V=:8 70 :0B53>@VTR «�=0;V7 
?@>1;5<8» 70 "?8BC20;P=8:>< A?>A>1V2 ?A8E>;>3VG=>3> ?>4>;0==S «WOCQ» ($. 

�070@CA0 B0 %. (>;:<0=0 2 040?B0FVW !.�. $>4V=>W) 
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�=0;V7 @>7?>4V;C ?>:07=8:V2 @V2=S 2?>4>10==S AB@0B53VW :>?V=3-?>254V=:8 

«0=0;V7 ?@>1;5<8» A5@54 4>A;V46C20=>W 281V@:8 2>;>=B5@V2, S:V 74V9A=RRBP 

A2>R 4VS;P=VABP 2 C<>20E B@820RG>3> 2>T==>3> :>=D;V:BC, 28S282, I> 7=0G=0 

G0AB8=0 @5A?>=45=BV2 45<>=AB@CT A5@54=V 7=0G5==S, S:V ?5@5206=> 

:>=F5=B@CRBPAS 2 4V0?07>=V 2V4 50 4> 60 10;V2 70 2V4?>2V4=>R H:0;>R 

>?8BC20;P=8:0. �V7C0;P=89 0=0;V7 3VAB>3@0<8 @>7?>4V;C 70A2V4G82 =0S2=VABP 

=57=0G=>W ?@02>AB>@>==P>W 0A8<5B@VW. �0=0 0A8<5B@VS 2:07CT =0 B5, I> @>7?>4V; 

5<?V@8G=8E 40=8E E0@0:B5@87CTBPAS 45I> ?>4>265=8< "E2>AB><" C =0?@S<:C 

28I8E 7=0G5=P 2?>4>10==S AB@0B53VW «0=0;V7 ?@>1;5<8». �=B5@?@5BCRG8 FR 

>A>1;82VABP @>7?>4V;C, <>6=0 ?@8?CAB8B8, I> C 4>A;V46C20=V9 3@C?V 

A?>AB5@V30TBPAS 45I> 1V;PH0 :V;P:VABP >AV1 7 28A>:8< @V2=5< AE8;P=>ABV 4> 

28:>@8AB0==S 40=>W :>3=VB82=>W AB@0B53VW ?A8E>;>3VG=>3> ?>4>;0==S ?>@V2=S=> 7 

:V;P:VABR >AV1, S:V 45<>=AB@CRBP 2:@09 =87P:V 7=0G5==S FP>3> ?>:07=8:0. ":@V< 

B>3>, 0=0;V7 ;V2>W G0AB8=8 3VAB>3@0<8 28S282 =525;8:C :V;P:VABP V=482V4V2 7 4C65 

=87P:8< @V2=5< 2?>4>10==S AB@0B53VW «0=0;V7 ?@>1;5<8». *5 A?>AB5@565==S 

<>65 A2V4G8B8 ?@> B5, I> ?>2=0 2V4ACB=VABP AE8;P=>ABV 4> 28:>@8AB0==S 

@0FV>=0;P=>3> 0=0;V7C 4;S @>7C<V==S B0 28@VH5==S ?@>1;5< T 2V4=>A=> 

@V4:VA=8< S28I5< C 7030;P=V9 ?>?C;SFVW, >A:V;P:8 :>3=VB82=0 >FV=:0 A8BC0FVW T 

206;828< 5B0?>< 040?B0FVW 4> AB@5A>28E >1AB028=. 

"B@8<0=V @57C;PB0B8 2V4>1@060RBP B5=45=FVR 4> ?><V@=>3> @V2=S 

2?>4>10==S AB@0B53VW «0=0;V7 ?@>1;5<8» A5@54 2>;>=B5@V2, S:V ?@0FRRBP 2 

C<>20E ?V428I5=>3> AB@5AC, ?>2'S70=>3> 7 2>T==8< :>=D;V:B><. *5 <>65 

A2V4G8B8 ?@> B5, I> 1V;PHVABP 2>;>=B5@V2 CA2V4><;RRBP 206;82VABP 

:>3=VB82=>3> >A<8A;5==S ?@>1;5<=8E A8BC0FV9 B0 4>:;040==S 7CA8;P 4;S 

?>HC:C @0FV>=0;P=8E @VH5=P S: A?>A>1C ?>4>;0==S AB@5AC. !0S2=VABP 

?@02>AB>@>==P>W 0A8<5B@VW 2:07CT =0 B5, I> 7=0G=0 G0AB8=0 2>;>=B5@V2 2A5 6 

B0:8 AE8;P=0 G0ABVH5 28:>@8AB>2C20B8 AB@0B53VW, A?@S<>20=V =0 0=0;V7 ?@8G8= 

28=8:=5==S ?@>1;5< B0 @>7@>1:C ?;0=V2 4V9, ?>@V2=S=> 7 B8<8, EB> @V4:> 



171 

240TBPAS 4> B0:>3> A?>A>1C ?>4>;0==S AB@5AC. !525;8:0 :V;P:VABP >AV1 7 =87P:8< 

@V2=5< 2?>4>10==S 40=>W AB@0B53VW <>65 1CB8 ?>2'S70=0 7 V=482V4C0;P=8<8 

>A>1;82>ABS<8 >A>18AB>ABV, B0:8<8 S: AE8;P=VABP 4> 5<>FV9=>->@VT=B>20=>3> 

:>?V=3C 01> =54>AB0B=S 2V@0 C 2;0A=V 0=0;VB8G=V 74V1=>ABV 2 C<>20E 28A>:>3> 

@V2=S AB@5AC. 

&0:8< G8=><, C7030;P=RRG8 @57C;PB0B8 4>A;V465==S, <>6=0 

:>=AB0BC20B8, I> 2>;>=B5@8, 70;CG5=V 4> 4VS;P=>ABV 2 C<>20E 2>T==>3> 

:>=D;V:BC, 45<>=AB@CRBP 28A>:89 @V25=P 68BBTABV9:>ABV, I> ?@>S2;STBPAS 2 

WE=V9 0:B82=V9 68BBT2V9 ?>78FVW, =0S2=>ABV GVB:8E FV;59 B0 @>728=5=8E 

A>FV0;P=8E 72'S7:0E. �>=8 2V@SBP C 2;0A=C 740B=VABP 2?;820B8 =0 A8BC0FVR B0 

7030;>< ?@>S2;SRBP >15@56=VABP C A2>WE 4VSE, 45<>=AB@CRG8 ?@8 FP><C 

740B=VABP 5D5:B82=> A?@02;SB8AS 7V AB@5A>28<8 A8BC0FVS<8. �>;>=B5@AP:0 

4VS;P=VABP A?@8ST D>@<C20==R 2V4GCBBS A5=AC 68BBS, 7<VF=5==R A>FV0;P=8E 

72'S7:V2 B0 @>728B:C =028G>: ?>4>;0==S B@C4=>IV2. "?B8<V7<, 2V@0 2 A515 B0 

5<?0BVS T 206;828<8 >A>18ABVA=8<8 @5AC@A0<8, I> A?@8SRBP 28A>:><C @V2=R 

68BBTABV9:>ABV 2>;>=B5@V2 2 C<>20E B@820RG>3> AB@5AC. 

#V4A8AB5<0 «*V==VA=>-A<8A;>2V >A>18AB>ABV» 1C;0 4>A;V465=0 70 

4>?><>3>R <5B>48:8 «*V;P C 68BBV (�6. �@0<1> B0 �.  0E>;8:0)». $57C;PB0B8 

4>A;V465==S A5=A>68BBT28E >@VT=B0FV9 70 :0B53>@VTR « 5B0 2 68BBV» =02545=> 2 

B01;8FV 3.23. 

&45?<JO 3.23. 

�8O2;5=V >A>1;82>ABV A5=A>68BBT28E >@VT=B0FV9 70 :0B53>@VTN « 5B0 

2 68BBV» 70  5B>48:>N «*V;L C 68BBV» (�6. �@0<1> B0 �.  0E>;8:) 

)0@0:B5@8AB8:0 �=0G5==S 
W (Shapiro-Wilk normality test) 0.97913 

p-value (Shapiro-Wilk normality test) 0.06317 

Mean 23.31 

Sd 5 

Median 23.5 
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Trimmed 23.23 

Mad 5.19 

Min 14 

Max 39 

Range 25 

Se 0.46 

�=0;V7 AB0B8AB8G=>3> :@8B5@VR ,0?V@>-�V;:0 (Shapiro-Wilk test) 28S282, 

I> 5<?V@8G=89 @>7?>4V; 40=8E I>4> @V2=S FV;5A?@S<>20=>ABV A5@54 

4>A;V46C20=>W 281V@:8 2>;>=B5@V2, S:V 74V9A=RRBP A2>R 4VS;P=VABP 2 C<>20E 

B@820RG>3> 2>T==>3> :>=D;V:BC, 45<>=AB@CT =01;865==S 4> =>@<0;P=>3> 

@>7?>4V;C, E>G0 9 V7 =0S2=VABR ?52=8E AB0B8AB8G=> =57=0GCI8E 2V4E8;5=P 2V4 

V450;P=>W :@82>W =>@<0;P=>3> @>7?>4V;C. %5@54=T 0@8D<5B8G=5 7=0G5==S 

(Mean), I> AB0=>28BP 23.31 ?@8 <0:A8<0;P=><C B5>@5B8G=> <>6;82><C 

7=0G5==V 42, A2V4G8BP ?@> B5, I> 2 A5@54=P><C 2>;>=B5@8 E0@0:B5@87CRBPAS 

4>A8BP GVB:> 287=0G5=8<8 68BBT28<8 FV;S<8. �0=89 ?>:07=8: 2:07CT =0 B5, I> 

2>;>=B5@8 2V4GC20RBP >A<8A;5=VABP A2>TW 4VS;P=>ABV, ?>2'S70=>W 7 =040==S< 

4>?><>38 B0 ?V4B@8<:8 2 C<>20E 2>T==>3> :>=D;V:BC, 0 B0:>6 <0RBP 

AD>@<>20=V ?5@A?5:B828 I>4> 2;0A=>3> ?>40;PH>3> @>728B:C B0 A0<>@50;V70FVW. 

%B0=40@B=5 2V4E8;5==S (Sd), S:5 4>@V2=RT 5, A2V4G8BP ?@> 2V4=>A=> 

=525;8:C V=482V4C0;P=C 20@V0B82=VABP C @V2=V FV;5A?@S<>20=>ABV A5@54 

4>A;V46C20=8E 2>;>=B5@V2. *5 <>65 1CB8 7C<>2;5=> B8<, I> A0<0 ACB=VABP 

2>;>=B5@AP:>W 4VS;P=>ABV ?5@5410G0T =0S2=VABP ?52=8E 0;PB@CWAB8G=8E FV;59 B0 

<>B82V2, A?@S<>20=8E =0 ACA?V;P=5 1;03>, I> A?@8ST ?52=><C @V2=R 

>4=>@V4=>ABV 281V@:8 70 F8< ?>:07=8:><. �V0?07>= V=482V4C0;P=8E 7=0G5=P, 

>1<565=89 <V=V<0;P=8< 7=0G5==S< 14 B0 <0:A8<0;P=8< 7=0G5==S< 39, B0:>6 

?V4B25@46CT 2V4=>A=C 3><>35==VABP 281V@:8 2>;>=B5@V2 70 @V2=5< 

FV;5A?@S<>20=>ABV. 

)>G0 28S2;5=89 28A>:89 @V25=P FV;5A?@S<>20=>ABV T 157?5@5G=> 

?>78B82=8< ?>:07=8:><, I> 2V4>1@060T CA2V4><;5=VABP B0 <>B820FVR 
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2>;>=B5@V2, 206;82> 2@0E>2C20B8, I> =04<V@=> 28A>:V 10;8 70 FVTR H:0;>R 

<>6CBP ?>B5=FV9=> A2V4G8B8 ?@> =0S2=VABP ?52=8E @83V4=8E CAB0=>2>: B0 

<>6;82V B@C4=>IV 2 040?B0FVW 4> =5?5@5410GC20=8E 7<V=, S:V T E0@0:B5@=8<8 4;S 

:@87>28E A8BC0FV9. �10;0=A>20=89 @V25=P FV;5A?@S<>20=>ABV ?5@5410G0T S: 

=0S2=VABP GVB:8E >@VT=B8@V2, B0: V 3=CG:VABP C WE=V9 :>@5:FVW C 2V4?>2V4P =0 

<V=;82V >1AB028=8. 

 >6;82V ?@8G8=8 28S2;5=8E >A>1;82>AB59 @V2=S FV;5A?@S<>20=>ABV A5@54 

2>;>=B5@V2 <>6CBP ?>;S30B8 2 =0ABC?=><C: 

" %0<0 ?@8@>40 2>;>=B5@AP:>W 4VS;P=>ABV ?5@5410G0T 4>1@>2V;P=C B0 

157>?;0B=C CG0ABP C A?@020E, A?@S<>20=8E =0 4>?><>3C V=H8< 

;R4S< B0 28@VH5==S A>FV0;P=> 7=0GCI8E ?@>1;5<. *S 2=CB@VH=S 

<>B820FVS, I> �@C=BCTBPAS =0 0;PB@CWAB8G=8E FV==>ABSE B0 

?@03=5==V 7@>18B8 ?>78B82=89 2=5A>:, A?@8ST D>@<C20==R GVB:8E 

68BBT28E >@VT=B8@V2 B0 CA2V4><;5==R <5B8 A2>TW 4VS;P=>ABV A5@54 

2>;>=B5@V2. 

" &@820RGV C<>28 2>T==>3> :>=D;V:BC 2 ':@0W=V <>6CBP A?@8SB8 

?@>F5AC ?5@5>A<8A;5==S 68BBT28E FV==>AB59 B0 ?@V>@8B5BV2 A5@54 

=0A5;5==S, 2:;RG0RG8 2>;>=B5@V2. ' :@87>28E A8BC0FVSE ;R48 

G0AB> 1V;PH 3>AB@> CA2V4><;RRBP 206;82VABP ?V4B@8<:8, 

270T<>4>?><>38 B0 A?V;P=>W <5B8, I> <>65 ?@872>48B8 4> 

D>@<C20==S 1V;PH GVB:8E V :>=:@5B=8E 68BBT28E FV;59, ?>2'S70=8E 7 

?>4>;0==S< =0A;V4:V2 2V9=8 B0 ?V4B@8<:>R ?>AB@0640;8E. 

#>40;PHV 4>A;V465==S <>6CBP 1CB8 A?@S<>20=V =0 282G5==S 270T<>72'S7:C 

<V6 @V2=5< FV;5A?@S<>20=>ABV 2>;>=B5@V2 B0 5D5:B82=VABR WE=P>W 4VS;P=>ABV, 0 

B0:>6 =0 0=0;V7 ?>B5=FV9=>3> 2?;82C =04<V@=> 28A>:>W FV;5A?@S<>20=>ABV =0 

040?B82=VABP 2>;>=B5@V2 C <V=;828E C<>20E :@87>2>W A8BC0FVW. 

�8S2;5=V >A>1;82>ABV A5=A>68BBT28E >@VT=B0FV9 70 :0B53>@VTR « 5B0 2 

68BBV» C 281V@FV 2>;>=B5@V2 ?@>V;RAB@>20=> =0 @8AC=:C 3.23. 
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$8A. 3.23. �8S2;5=V >A>1;82>ABV A5=A>68BBT28E >@VT=B0FV9 70 :0B53>@VTR 
« 5B0 2 68BBV» 70  5B>48:>R «*V;P C 68BBV» (�6. �@0<1> B0 �.  0E>;8:) 

$57C;PB0B8 4>A;V465==S A5=A>68BBT28E >@VT=B0FV9 70 :0B53>@VTR «#@>F5A 

68BBS» =02545=> 2 B01;8FV 3.24. 

&45?<JO 3.24. 

�8O2;5=V >A>1;82>ABV A5=A>68BBT28E >@VT=B0FV9 70 :0B53>@VTN 
«#@>F5A 68BBO» 70  5B>48:>N «*V;L C 68BBV» (�6. �@0<1> B0 �.  0E>;8:) 

)0@0:B5@8AB8:0 �=0G5==S 
W (Shapiro-Wilk normality test) 0.98395 

p-value (Shapiro-Wilk normality test) 0.1733 

Mean 25.44 

Sd 5.07 

Median 25 

Trimmed 23.33 

Mad 4.45 

Min 11 

Max 37 

Range 26 
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Se 0.47 

�=0;V7 AB0B8AB8G=>3> :@8B5@VR ,0?V@>-�V;:0 (Shapiro-Wilk test) 28S282, 

I> 5<?V@8G=89 @>7?>4V; 40=8E I>4> @V2=S A?@89=SBBS ?@>F5AC 68BBS S: 

FV:02>3> B0 5<>FV9=> =0A8G5=>3> A5@54 4>A;V46C20=>W 281V@:8 2>;>=B5@V2, 

45<>=AB@CT =01;865==S 4> =>@<0;P=>3> @>7?>4V;C, E>G0 9 V7 =0S2=VABR ?52=8E 

AB0B8AB8G=> =57=0GCI8E 2V4E8;5=P 2V4 V450;P=>W :@82>W =>@<0;P=>3> @>7?>4V;C. 

%5@54=T 0@8D<5B8G=5 7=0G5==S (Mean), I> AB0=>28BP 25.44 ?@8 <0:A8<0;P=><C 

B5>@5B8G=> <>6;82><C 7=0G5==V 42, A2V4G8BP ?@> B5, I> 2 A5@54=P><C 

2>;>=B5@8 A?@89<0RBP ?@>F5A A2>3> 68BBS S: 4>AB0B=P> FV:0289 B0 5<>FV9=> 

=0A8G5=89. �0=89 ?>:07=8: 2:07CT =0 B5, I>, =572060RG8 =0 A:;04=V B0 

?>B5=FV9=> B@02<0B8G=V C<>28 2>T==>3> G0AC, 2>;>=B5@8 7=0E>4SBP A5=A B0 

5<>FV9=C 70;CG5=VABP C A2>W9 I>45==V9 4VS;P=>ABV, ?>2'S70=V9 7 =040==S< 

4>?><>38 B0 ?V4B@8<:8 B8<, EB> FP>3> ?>B@51CT. 

%B0=40@B=5 2V4E8;5==S (Sd), S:5 4>@V2=RT 5.07, A2V4G8BP ?@> 2V4=>A=> 

=525;8:C V=482V4C0;P=C 20@V0B82=VABP C A?@89=SBBV ?@>F5AC 68BBS A5@54 

4>A;V46C20=8E 2>;>=B5@V2. *5 <>65 1CB8 7C<>2;5=> B8<, I> A0<0 ACB=VABP 

2>;>=B5@AP:>W 4VS;P=>ABV, S:0 ?5@5410G0T 0:B82=C CG0ABP C 7=0GCI8E ?>4VSE B0 

157?>A5@54=V9 :>=B0:B 7 ;R4P<8, S:V ?>B@51CRBP 4>?><>38, =040T 68BBR 

2>;>=B5@V2 ?52=89 A5=A V <>65 A?@8SB8 ?V428I5==R @V2=S 704>2>;5=>ABV 2V4 

2;0A=>W 4VS;P=>ABV B0 ?@>F5AC 68BBS 2 FV;><C. �V4GCBBS 2;0A=>W :>@8A=>ABV B0 

?@8G5B=>ABV 4> 206;82>W A?@028 <>65 =V25;R20B8 =530B82=V 0A?5:B8 A:;04=>W 

A8BC0FVW. 

 >6;82V ?@8G8=8 28S2;5=8E >A>1;82>AB59 A?@89=SBBS ?@>F5AC 68BBS 

A5@54 2>;>=B5@V2 <>6CBP ?>;S30B8 2 =0ABC?=><C: 

" �>;>=B5@AP:0 4VS;P=VABP G0AB> ?>2'S70=0 7 3;81>:8< 2V4GCBBS< 

7=0GCI>ABV B0 :>@8A=>ABV 2;0A=8E 7CA8;P. �57?>A5@54=S 4>?><>30 

V=H8<, <>6;82VABP 10G8B8 @57C;PB0B8 A2>TW ?@0FV B0 CA2V4><;5==S 

?>78B82=>3> 2?;82C =0 68BBS >B>GCRG8E <>65 ACBBT2> ?V428IC20B8 
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@V25=P 704>2>;5=>ABV 68BBS< B0 A?@89=SBBS 9>3> S: 1V;PH FV:02>3> 

B0 5<>FV9=> =0A8G5=>3>. �;PB@CWAB8G=0 <>B820FVS B0 CA2V4><;5==S 

2;0A=>3> 2=5A:C 2 A?V;P=C A?@02C <>6CBP 1CB8 ?>BC6=8<8 

465@5;0<8 ?>78B82=8E 5<>FV9 B0 A5=AC. 

" &@820RGV C<>28 2>T==>3> :>=D;V:BC <>6CBP ?@872>48B8 4> 

3;81>:>W ?5@5>FV=:8 DC=40<5=B0;P=8E 68BBT28E FV==>AB59 B0 

A?@8SB8 1V;PH 3>AB@><C D>:CAC20==R =0 B><C, I> 4V9A=> T 

206;828<. ' :@87>28E A8BC0FVSE ;R48 G0AB> ?>G8=0RBP 1V;PH5 

FV=C20B8 ?@>ABV @5GV, <V6>A>18ABVA=V 72'S7:8 B0 <>6;82VABP 

4>?><030B8 V=H8<. *5 ?5@5>A<8A;5==S <>65 ?@872>48B8 4> 

?V428I5==S @V2=S 704>2>;5=>ABV ?@>F5A>< 68BBS, >A:V;P:8 

2>;>=B5@8 7=0E>4SBP A5=A C A2>W9 4VS;P=>ABV B0 2V4GC20RBP WW 

2V4?>2V4=VABP A2>W< 3;818==8< FV==>ABS<. 

#>40;PHV 4>A;V465==S <>6CBP 1CB8 A?@S<>20=V =0 282G5==S 48=0<V:8 

A?@89=SBBS ?@>F5AC 68BBS 2>;>=B5@0<8 ?@>BS3>< B@820;>3> ?5@V>4C WE=P>W 

4VS;P=>ABV 2 C<>20E 2>T==>3> :>=D;V:BC, 0 B0:>6 =0 0=0;V7 2?;82C @V7=8E 

0A?5:BV2 2>;>=B5@AP:>W 4VS;P=>ABV B0 A>FV0;P=>W ?V4B@8<:8 =0 WE=V9 5<>FV9=89 

AB0= B0 7030;P=89 @V25=P 704>2>;5=>ABV 68BBS<. 

�8S2;5=V >A>1;82>ABV A5=A>68BBT28E >@VT=B0FV9 70 :0B53>@VTR «#@>F5A 

68BBS» C 281V@FV 2>;>=B5@V2 ?@>V;RAB@>20=> =0 @8AC=:C 3.24. 
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$8A. 3.24. �8S2;5=V >A>1;82>ABV A5=A>68BBT28E >@VT=B0FV9 70 :0B53>@VTR 
«#@>F5A 68BBS» 70  5B>48:>R «*V;P C 68BBV» (�6. �@0<1> B0 �.  0E>;8:) 

$57C;PB0B8 4>A;V465==S A5=A>68BBT28E >@VT=B0FV9 70 :0B53>@VTR 

«$57C;PB0B 68BBS» =02545=> 2 B01;8FV 3.25. 

&45?<JO 3.25. 

�8O2;5=V >A>1;82>ABV A5=A>68BBT28E >@VT=B0FV9 70 :0B53>@VTN 
«$57C;LB0B 68BBO» 70  5B>48:>N «*V;L C 68BBV» (�6. �@0<1> B0 �. 

 0E>;8:) 

)0@0:B5@8AB8:0 �=0G5==S 
W (Shapiro-Wilk normality test) 0.98975 

p-value (Shapiro-Wilk normality test) 0.5246 

Mean 19.93 

Sd 4.2 

Median 20 

Trimmed 19.97 

Mad 4.45 

Min 10 

Max 30 
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Range 20 

Se 0.39 

�=0;V7 AB0B8AB8G=>3> :@8B5@VR ,0?V@>-�V;:0 (Shapiro-Wilk test) 28S282, 

I> 5<?V@8G=89 @>7?>4V; 40=8E I>4> @V2=S 704>2>;5=>ABV @57C;PB0B0<8 <8=C;>W 

68BBT2>W 0:B82=>ABV A5@54 4>A;V46C20=>W 281V@:8 2>;>=B5@V2, S:V 74V9A=RRBP 

A2>R 4VS;P=VABP 2 C<>20E B@820RG>3> 2>T==>3> :>=D;V:BC, 45<>=AB@CT 

=>@<0;P=89 @>7?>4V;. *5 A2V4G8BP ?@> B5, I> 1V;PHVABP 2>;>=B5@V2 <0RBP 

A5@54=V9 @V25=P 704>2>;5=>ABV 4>AS3=CB8<8 @57C;PB0B0<8 C A2>T<C 68BBV, 0 

2V4E8;5==S V=482V4C0;P=8E 7=0G5=P 2V4 A5@54=P>3> 0@8D<5B8G=>3> 7=0G5==S 

@>7?>4V;5=V 2V4=>A=> A8<5B@8G=> 2 >18420 1>:8. %5@54=T 0@8D<5B8G=5 7=0G5==S 

(Mean), I> AB0=>28BP 19.93 ?@8 <0:A8<0;P=><C B5>@5B8G=> <>6;82><C 

7=0G5==V 35, 2:07CT =0 B5, I> 2 A5@54=P><C 2>;>=B5@8 2V4GC20RBP 4>AB0B=V9 

@V25=P 704>2>;5=>ABV @57C;PB0B0<8 A2>TW <8=C;>W 68BBT2>W 0:B82=>ABV. �0=89 

?>:07=8: <>65 A2V4G8B8 ?@> B5, I> 2>;>=B5@8 7=0E>4SBP A5=A B0 ?>78B82=> 

>FV=RRBP A2>W ?>?5@54=V 4>AS3=5==S, 22060RG8 WE 206;828<8 B0 7=0GCI8<8 

4;S D>@<C20==S WE=P>3> ?>B>G=>3> 68BBT2>3> 4>A2V4C B0 A0<>V45=B8DV:0FVW. 

 >6;82V ?@8G8=8 28S2;5=8E >A>1;82>AB59 @V2=S 704>2>;5=>ABV 

@57C;PB0B0<8 <8=C;>W 68BBT2>W 0:B82=>ABV A5@54 2>;>=B5@V2 <>6CBP ?>;S30B8 2 

=0ABC?=><C: 

" �>;>=B5@AP:0 4VS;P=VABP G0AB> ?>2'S70=0 7 3;81>:8< 2V4GCBBS< 

7=0GCI>ABV B0 :>@8A=>ABV 2;0A=>W ?@0FV, S: ?>B>G=>W, B0: V 

?>?5@54=P>W. 'A2V4><;5==S A2>3> 2=5A:C C 4>1@>1CB V=H8E, CG0ABP C 

206;828E A>FV0;P=8E V=VFV0B820E B0 ?5@56820==S ?>78B82=8E 7<V=, 

I> T @57C;PB0B>< WE=VE 7CA8;P, <>65 ?>78B82=> 2?;820B8 =0 

7030;P=C >FV=:C 2;0A=>3> 68BBS B0 <8=C;8E 4>AS3=5=P. �V4GCBBS 

?@8G5B=>ABV 4> 206;82>W A?@028 <>65 @5B@>A?5:B82=> 7010@2;R20B8 

<8=C;89 4>A2V4 C 1V;PH ?>78B82=V B>=8, A?@8SRG8 7@>AB0==R @V2=S 

704>2>;5=>ABV ?@>68B8< 68BBS<. 
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#>40;PHV 4>A;V465==S <>6CBP 1CB8 A?@S<>20=V =0 282G5==S 270T<>72'S7:C 

<V6 @V2=5< 704>2>;5=>ABV @57C;PB0B0<8 <8=C;>W 68BBT2>W 0:B82=>ABV 2>;>=B5@V2 

B0 V=H8<8 ?A8E>;>3VG=8<8 E0@0:B5@8AB8:0<8, B0:8<8 S: @V25=P 68BBTABV9:>ABV, 

>?B8<V7<C B0 7030;P=>3> ?A8E>;>3VG=>3> 1;03>?>;CGGS. &0:>6 <>65 1CB8 

FV:028< 4>A;V465==S 2?;82C B@820;>ABV B0 V=B5=A82=>ABV 2>;>=B5@AP:>W 

4VS;P=>ABV =0 48=0<V:C >FV=:8 <8=C;>3> 68BBT2>3> 4>A2V4C B0 @V2=S 

704>2>;5=>ABV 68BBS< A5@54 2>;>=B5@V2, S:V ?@0FRRBP 2 C<>20E B@820RG>3> 

2>T==>3> :>=D;V:BC. 

�8S2;5=V >A>1;82>ABV A5=A>68BBT28E >@VT=B0FV9 70 :0B53>@VTR «$57C;PB0B 

68BBS» C 281V@FV 2>;>=B5@V2 ?@>V;RAB@>20=> =0 @8AC=:C 3.25. 

 

$8A. 3.25. �8S2;5=V >A>1;82>ABV A5=A>68BBT28E >@VT=B0FV9 70 :0B53>@VTR 
«$57C;PB0B 68BBS» 70  5B>48:>R «*V;P C 68BBV» (�6. �@0<1> B0 �.  0E>;8:) 

$57C;PB0B8 4>A;V465==S A5=A>68BBT28E >@VT=B0FV9 70 :0B53>@VTR «�>:CA 

:>=B@>;R 3 /» =02545=> 2 B01;8FV 3.26. 

&45?<JO 3.26. 
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�8O2;5=V >A>1;82>ABV A5=A>68BBT28E >@VT=B0FV9 70 :0B53>@VTN «�>:CA 

:>=B@>;N 3 /» 70  5B>48:>N «*V;L C 68BBV» (�6. �@0<1> B0 �.  0E>;8:) 

)0@0:B5@8AB8:0 �=0G5==S 
W (Shapiro-Wilk normality test) 0.98102 

p-value (Shapiro-Wilk normality test) 0.09408 

Mean 16 

Sd 3.67 

Median 16 

Trimmed 4.45 

Mad 19.77 

Min 8 

Max 25 

Range 17 

Se 0.34 

�=0;V7 AB0B8AB8G=>3> :@8B5@VR ,0?V@>-�V;:0 (Shapiro-Wilk test) 28S282, 

I> 5<?V@8G=89 @>7?>4V; 40=8E I>4> @V2=S 2=CB@VH=P>3> ;>:CAC :>=B@>;R 

A5@54 4>A;V46C20=>W 281V@:8 2>;>=B5@V2, S:V 74V9A=RRBP A2>R 4VS;P=VABP 2 

C<>20E B@820RG>3> 2>T==>3> :>=D;V:BC, 45<>=AB@CT =01;865==S 4> 

=>@<0;P=>3> @>7?>4V;C, E>G0 9 V7 =0S2=VABR ?52=8E AB0B8AB8G=> =57=0GCI8E 

2V4E8;5=P 2V4 V450;P=>W :@82>W =>@<0;P=>3> @>7?>4V;C (#>A8;0==S =0 

AB0B8AB8:C). *5 A2V4G8BP ?@> B5, I> 1V;PHVABP 2>;>=B5@V2 <0RBP A5@54=V9 @V25=P 

28@065=>ABV 2=CB@VH=P>3> ;>:CAC :>=B@>;R, 0 2V4E8;5==S V=482V4C0;P=8E 

7=0G5=P 2V4 A5@54=P>3> 0@8D<5B8G=>3> 7=0G5==S @>7?>4V;5=V 2V4=>A=> 

A8<5B@8G=> 2 >18420 1>:8. %5@54=T 0@8D<5B8G=5 7=0G5==S (Mean), I> 

AB0=>28BP 16 ?@8 <0:A8<0;P=><C B5>@5B8G=> <>6;82><C 7=0G5==V 28, 2:07CT =0 

B5, I> 2 A5@54=P><C 2>;>=B5@8 E0@0:B5@87CRBPAS 4>A8BP 28A>:8< @V2=5< 

2=CB@VH=P>3> ;>:CAC :>=B@>;R. �0=89 ?>:07=8: A2V4G8BP ?@> B5, I> 2>;>=B5@8 

2 A2>W9 1V;PH>ABV 45<>=AB@CRBP 2V@C C 2;0A=V A8;8 B0 740B=VABP 2?;820B8 =0 

?5@51V3 ?>4V9, 0 B0:>6 AE8;P=V 1@0B8 =0 A515 2V4?>2V40;P=VABP 70 @57C;PB0B8 

A2>3> 68BBS B0 4VS;P=>ABV. 
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)>G0 28A>:89 @V25=P 2=CB@VH=P>3> ;>:CAC :>=B@>;R T 7030;>< 

?>78B82=>R ?A8E>;>3VG=>R E0@0:B5@8AB8:>R, I> A?@8ST ?@>0:B82=V9 ?>254V=FV 

B0 040?B82=>ABV, 206;82> 2@0E>2C20B8, I> =04<V@=> 28A>:0 28@065=VABP FVTW 

@8A8 <>65 ?>B5=FV9=> ?@8725AB8 4> 28=8:=5==S ?>GCBBS ?@>28=8 B0 =04<V@=>W 

2V4?>2V40;P=>ABV 70 2AV =530B82=V ?>4VW, I> 2V41C20RBPAS 2 WE=P><C 68BBV B0 

>B>G5==V, =02VBP 70 2V4ACB=>ABV WE=P>W 157?>A5@54=P>W ?@>28=8. �10;0=A>20=89 

2=CB@VH=V9 ;>:CA :>=B@>;R ?5@5410G0T 045:20B=5 CA2V4><;5==S 2;0A=>W 

740B=>ABV 2?;820B8 =0 ?>4VW, ?>T4=CRG8AP V7 @50;VAB8G=>R >FV=:>R <56 2;0A=>W 

2V4?>2V40;P=>ABV. 

 >6;82V ?@8G8=8 28S2;5=8E >A>1;82>AB59 @V2=S 2=CB@VH=P>3> ;>:CAC 

:>=B@>;R A5@54 2>;>=B5@V2 <>6CBP ?>;S30B8 2 =0ABC?=><C: 

" %0<0 ACB=VABP 2>;>=B5@AP:>W 4VS;P=>ABV ?5@5410G0T 0:B82=C CG0ABP C 

28@VH5==V :>=:@5B=8E ?@>1;5<, =040==S 4>?><>38 B8<, EB> WW 

?>B@51CT, B0 74V9A=5==S 4V9, A?@S<>20=8E =0 ?>:@0I5==S A8BC0FVW. 

�57?>A5@54=S 70;CG5=VABP 4> ?@>F5AV2 7<V= B0 CA2V4><;5==S 

2;0A=>3> 2=5A:C C 4>AS3=5==S ?>78B82=8E @57C;PB0BV2 A?@8ST 

@>728B:C B0 7<VF=5==R 2=CB@VH=P>3> ;>:CAC :>=B@>;R, >A:V;P:8 

2>;>=B5@8 =0 2;0A=><C 4>A2V4V ?5@5:>=CRBPAS C A2>W9 740B=>ABV 

2?;820B8 =0 =02:>;8H=V9 A2VB. 

" &@820RGV C<>28 2>T==>3> :>=D;V:BC 2 ':@0W=V <>6CBP 

?0@04>:A0;P=8< G8=>< A?@8SB8 ?V428I5==R 2V4GCBBS 

2V4?>2V40;P=>ABV B0 :>=B@>;R =04 A8BC0FVTR A5@54 2>;>=B5@V2. � 

C<>20E =5287=0G5=>ABV B0 7>2=VH=P>W 703@>78 ;R48 G0AB> 7<CH5=V 

1@0B8 =0 A515 1V;PH5 >1>2'S7:V2, ?@89<0B8 206;82V @VH5==S B0 4VSB8 

A0<>ABV9=> 4;S 70157?5G5==S 2;0A=>W 157?5:8 B0 4>?><>38 V=H8<. 

*59 4>A2V4 0:B82=>W CG0ABV C :@87>28E ?>4VSE <>65 ?>A8;R20B8 2V@C 

C 2;0A=C 740B=VABP :>=B@>;R20B8 A8BC0FVR B0 1@0B8 =0 A515 

2V4?>2V40;P=VABP 70 A2>W 4VW B0 WE=V =0A;V4:8. 
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#>40;PHV 4>A;V465==S <>6CBP 1CB8 A?@S<>20=V =0 282G5==S 270T<>72'S7:C 

<V6 @V2=5< 2=CB@VH=P>3> ;>:CAC :>=B@>;R 2>;>=B5@V2 B0 5D5:B82=VABR WE=P>W 

4VS;P=>ABV 2 C<>20E 2>T==>3> :>=D;V:BC, 0 B0:>6 =0 0=0;V7 ?>B5=FV9=>3> 2?;82C 

=04<V@=> 28A>:>3> @V2=S 2=CB@VH=P>3> ;>:CAC :>=B@>;R =0 WE=T ?A8E>;>3VG=5 

1;03>?>;CGGS B0 AE8;P=VABP 4> 28=8:=5==S ?>GCBBS ?@>28=8 B0 2V4?>2V40;P=>ABV 

70 ?>4VW, =0 S:V 2>=8 =5 <0RBP 157?>A5@54=P>3> 2?;82C. 

�8S2;5=V >A>1;82>ABV A5=A>68BBT28E >@VT=B0FV9 70 :0B53>@VTR «�>:CA 

:>=B@>;R 3 /» C 281V@FV 2>;>=B5@V2 ?@>V;RAB@>20=> =0 @8AC=:C 3.26. 

 

$8A. 3.26. �8S2;5=V >A>1;82>ABV A5=A>68BBT28E >@VT=B0FV9 70 :0B53>@VTR 
«�>:CA :>=B@>;R 3 /» 70  5B>48:>R «*V;P C 68BBV» (�6. �@0<1> B0 �. 

 0E>;8:) 

$57C;PB0B8 4>A;V465==S A5=A>68BBT28E >@VT=B0FV9 70 :0B53>@VTR «�>:CA 

:>=B@>;R 3 68BBS» =02545=> 2 B01;8FV 3.27. 

&45?<JO 3.27. 
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�8O2;5=V >A>1;82>ABV A5=A>68BBT28E >@VT=B0FV9 70 :0B53>@VTN «�>:CA 

:>=B@>;N 3 68BBO» 70  5B>48:>N «*V;L C 68BBV» (�6. �@0<1> B0 �. 
 0E>;8:) 

)0@0:B5@8AB8:0 �=0G5==S 
W (Shapiro-Wilk normality test) 0.98167 

p-value (Shapiro-Wilk normality test) 0.1077 

Mean 23.55 

Sd 4.9 

Median 24 

Trimmed 23.61 

Mad 5.93 

Min 13 

Max 36 

Range 23 

Se 0.45 
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2 :@87>28E C<>20E, I> T 206;828< D0:B>@>< WE=P>W <>B820FVW B0 70;CG5=>ABV. 
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<5B>48:8 «#'SB8D0:B>@=89 >A>18ABVA=89 >?8BC20;P=8: ($.  0:�@0T B0 #. 

�>AB0)». $57C;PB0B8 4>A;V465==S >A>18AB>ABV 2>;>=B5@V2 70 D0:B>@>< 
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«�:AB@025@AVO 3 V=B@>25@AVO» 70 #'OB8D0:B>@=8< >A>18ABVA=8< 
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)0@0:B5@8AB8:0 �=0G5==S 
W (Shapiro-Wilk normality test) 0.97659 

p-value (Shapiro-Wilk normality test) 0.03702 

Mean 44.95 

Sd 5.7 

Median 45 

Trimmed 45.06 

Mad 5.93 

Min 23 

Max 56 

Range 33 

Se 0.53 
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)0@0:B5@8AB8:0 �=0G5==S 
W (Shapiro-Wilk normality test) 0.98535 
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A?V2?@0FR, 270T<>4VR B0 5<>FV9=89 >1<V= 7 V=H8<8 2>;>=B5@0<8, 

15=5DVFV0@0<8 4>?><>38 B0 ?@54AB02=8:0<8 3@><04AP:8E 

>@30=V70FV9. *59 :>=B5:AB V=B5=A82=>W A>FV0;P=>W 270T<>4VW <>65 

?@8@>4=> ?>A8;R20B8 ?>B@51C 2 A>FV0;P=8E :>=B0:B0E B0 5<>FV9=V9 

?V4B@8<FV A5@54 2>;>=B5@V2. 

�8S2;5=V >A>1;82>ABV >A>18AB>ABV 2>;>=B5@V2 70 D0:B>@>< «#@829S70=VABP 

- >1>A>1;5=VABP» C 281V@FV 2>;>=B5@V2 ?@>V;RAB@>20=> =0 @8AC=:C 3.29. 
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$8A. 3.29. �8S2;5=V >A>1;82>ABV >A>18AB>ABV 2>;>=B5@V2 70 D0:B>@>< 

«#@829S70=VABP - >1>A>1;5=VABP» 70 #'SB8D0:B>@=8< >A>18ABVA=8< 

>?8BC20;P=8:>< «�5;8:0 ?'SBV@:0» ($.  0:�@0T B0 #. �>AB0) 

$57C;PB0B8 4>A;V465==S >A>18AB>ABV 2>;>=B5@V2 70 D0:B>@>< 

«%0<>:>=B@>;P 3 V<?C;PA82=VABP» =02545=> 2 B01;8FV 3.30. 

&45?<JO 3.30. 

�8O2;5=V >A>1;82>ABV >A>18AB>ABV 2>;>=B5@V2 70 D0:B>@>< 
«%0<>:>=B@>;L 3 V<?C;LA82=VABL» 70 #'OB8D0:B>@=8< >A>18ABVA=8< 
>?8BC20;L=8:>< «�5;8:0 ?'OBV@:0» ($.  0:�@0T B0 #. �>AB0) 

)0@0:B5@8AB8:0 �=0G5==S 
W (Shapiro-Wilk normality test) 0.99018 

p-value (Shapiro-Wilk normality test) 0.5626 

Mean 45.51 

Sd 6.18 

Median 46 

Trimmed 45.44 

Mad 7.41 

Min 30 

Max 61 

Range 31 

Se 0.57 

�=0;V7 A5@54=P>3> 7=0G5==S ?>:07=8:0 A0<>:>=B@>;R A5@54 

4>A;V46C20=>W 281V@:8 2>;>=B5@V2, S:5 AB0=>28BP 45.51, A2V4G8BP ?@> B5, I> 2 

A5@54=P><C 2>;>=B5@8 45<>=AB@CRBP 28A>:89 @V25=P 740B=>ABV 4> 

A0<>@53C;SFVW. �0=89 @57C;PB0B 2:07CT =0 B5, I> 4>A;V46C20=V, S: ?@028;>, 

E0@0:B5@87CRBPAS 740B=VABR :>=B@>;R20B8 2;0A=V V<?C;PA82=V @50:FVW, 

74V9A=R20B8 ?>?5@54=T ?;0=C20==S A2>TW 4VS;P=>ABV B0 ?@>S2;SB8 

=0?>;53;82VABP C 4>2545==V @>7?>G0B8E 70240=P 4> 7025@H5==S. "B@8<0=V 

5<?V@8G=V 40=V ?V4B25@46CRBP, I> A0<>:>=B@>;P T >4=VTR 7 ACBBT28E 

>A>18ABVA=8E E0@0:B5@8AB8: 2>;>=B5@V2. $>7C<V==S A?5F8DV:8 >A>18ABVA=>3> 
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?@>DV;R 2>;>=B5@V2 <>65 <0B8 ?@0:B8G=5 7=0G5==S 4;S @>7@>1:8 5D5:B82=8E 

?@>3@0< ?A8E>;>3VG=>W ?V4B@8<:8 B0 >?B8<V70FVW 2>;>=B5@AP:>W 4VS;P=>ABV. 

 >6;82V 45B5@<V=0=B8 28S2;5=>3> 28A>:>3> @V2=S A0<>:>=B@>;R A5@54 

2>;>=B5@V2 <>6CBP 2:;RG0B8 =0ABC?=V D0:B>@8: 

" )0@0:B5@ 2>;>=B5@AP:>W 4VS;P=>ABV G0AB> ?5@5410G0T =5>1EV4=VABP 

4>B@8<0==S 48AF8?;V=8, ?@>S2C >@30=V7>20=>ABV B0 740B=>ABV 

A;V4C20B8 2AB0=>2;5=8< ?@>F54C@0< V ?@028;0<. *V 28<>38 <>6CBP 

28ABC?0B8 S: D0:B>@ A5;5:FVW, 70;CG0RG8 4> 2>;>=B5@AB20 >AV1 7 C65 

AD>@<>20=8< 28A>:8< @V2=5< A0<>:>=B@>;R. 

" '<>28 2>T==>3> :>=D;V:BC <>6CBP AB2>@R20B8 A8BC0FVW, I> 

28<030RBP 2V4 V=482V4V2 H284:>W 040?B0FVW 4> =>28E >1AB028= B0 

?@89=SBBS 2V4?>2V40;P=8E @VH5=P. !5>1EV4=VABP 4VSB8 2 C<>20E 

=5287=0G5=>ABV B0 ?>B5=FV9=>W =5157?5:8 <>65 A?@8SB8 @>728B:C B0 

7<VF=5==R =028G>: A0<>:>=B@>;R, >A:V;P:8 5D5:B82=0 4VS;P=VABP C 

B0:8E C<>20E G0AB> 70;568BP 2V4 740B=>ABV :>=B@>;R20B8 5<>FVW B0 

4VSB8 >14C<0=>. 

�8S2;5=V >A>1;82>ABV >A>18AB>ABV 2>;>=B5@V2 70 D0:B>@>< «%0<>:>=B@>;P 

3 V<?C;PA82=VABP» C 281V@FV 2>;>=B5@V2 ?@>V;RAB@>20=> =0 @8AC=:C 3.30. 
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$8A. 3.30. �8S2;5=V >A>1;82>ABV >A>18AB>ABV 2>;>=B5@V2 70 D0:B>@>< 
«%0<>:>=B@>;P 3 V<?C;PA82=VABP» 70 #'SB8D0:B>@=8< >A>18ABVA=8< 

>?8BC20;P=8:>< «�5;8:0 ?'SBV@:0» ($.  0:�@0T B0 #. �>AB0) 

$57C;PB0B8 4>A;V465==S >A>18AB>ABV 2>;>=B5@V2 70 D0:B>@>< «�<>FV9=0 

ABV9:VABP 3 5<>FV9=0 =5ABV9:VABP» =02545=> 2 B01;8FV 3.31. 

&45?<JO 3.31. 

�8O2;5=V >A>1;82>ABV >A>18AB>ABV 2>;>=B5@V2 70 D0:B>@>< «�<>FV9=0 
ABV9:VABL 3 5<>FV9=0 =5ABV9:VABL» 70 #'OB8D0:B>@=8< >A>18ABVA=8< 
>?8BC20;L=8:>< «�5;8:0 ?'OBV@:0» ($.  0:�@0T B0 #. �>AB0) 

)0@0:B5@8AB8:0 �=0G5==S 
W (Shapiro-Wilk normality test) 0.96177 

p-value (Shapiro-Wilk normality test) 0.001963 

Mean 45.25 

Sd 6.48 

Median 46 

Trimmed 45.25 

Mad 5.93 
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Min 18 

Max 67 

Range 49 

Se 0.6 

�=0;V7 A5@54=P>3> 7=0G5==S ?>:07=8:0 5<>FV9=>W ABV9:>ABV A5@54 

4>A;V46C20=>W 281V@:8 2>;>=B5@V2, S:5 AB0=>28BP 45.25, A2V4G8BP ?@> B5, I> 2 

A5@54=P><C 2>;>=B5@8 45<>=AB@CRBP 4>A8BP 28A>:89 @V25=P 740B=>ABV 715@V30B8 

5<>FV9=89 10;0=A. �0=89 @57C;PB0B 2:07CT =0 B5, I> 4>A;V46C20=V, S: ?@028;>, 

E0@0:B5@87CRBPAS 740B=VABR 715@V30B8 A?>:V9 B0 5<>FV9=C 2@V2=>2065=VABP C 

A:;04=8E B0 AB@5A>28E A8BC0FVSE. %B0=40@B=5 2V4E8;5==S, I> 4>@V2=RT 6.48, 

70A2V4GCT =0S2=VABP AB0B8AB8G=> 7=0GCI>W V=482V4C0;P=>W 20@V0B82=>ABV C 

28@065=>ABV 5<>FV9=>W ABV9:>ABV A5@54 CG0A=8:V2 4>A;V465==S. �>:@5<0, 

A?>AB5@V30RBPAS V=482V48 7 1V;PH 28A>:8< B0 <5=H 28A>:8< @V2=S<8 5<>FV9=>W 

AB01V;P=>ABV 2V4=>A=> A5@54=P>3> 7=0G5==S. !572060RG8 =0 B5, I> 28A>:89 

@V25=P 5<>FV9=>W ABV9:>ABV T 206;828< 040?B82=8< @5AC@A>< 4;S 2>;>=B5@V2, 

B@820;5 ?5@51C20==S 2 C<>20E E@>=VG=>3> AB@5AC <>65 ?@872>48B8 4> 

28A=065==S ?A8E>;>3VG=8E @575@2V2 =02VBP C >AV1 7 28A>:8< @V2=5< 5<>FV9=>W 

AB01V;P=>ABV. "B@8<0=V 5<?V@8G=V 40=V 2:07CRBP =0 B5, I> 2>;>=B5@8, 70;CG5=V 

4> =040==S 4>?><>38 >A>10<, ?>AB@0640;8< 2V4 2>T==8E 4V9, 2 A5@54=P><C 

E0@0:B5@87CRBPAS 4>A8BP 28A>:8< @V2=5< 5<>FV9=>W ABV9:>ABV, I> <>65 A?@8SB8 

WE=V9 5D5:B82=VHV9 040?B0FVW 4> AB@5AC B0 28:>=0==R ?>AB02;5=8E 

2>;>=B5@AP:8E 70240=P. 

 >6;82V 45B5@<V=0=B8 28S2;5=>3> 4>A8BP 28A>:>3> @V2=S 5<>FV9=>W 

ABV9:>ABV A5@54 2>;>=B5@V2 <>6CBP 2:;RG0B8 =0ABC?=V D0:B>@8: 

" )0@0:B5@ 2>;>=B5@AP:>W 4VS;P=>ABV G0AB> ?>2'S70=89 7VB:=5==S< 7 

5<>FV9=> =0A8G5=8<8 B0 ?>B5=FV9=> B@02<0B8G=8<8 A8BC0FVS<8, I> 

>1'T:B82=> 28<030T 2V4 2>;>=B5@V2 7=0G=>3> @V2=S 5<>FV9=>W 

ABV9:>ABV 4;S 5D5:B82=>3> 28:>=0==S A2>WE >1>2'S7:V2 B0 70?>1V30==S 

5<>FV9=><C 283>@0==R. 
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" '<>28 B@820RG>3> 2>T==>3> :>=D;V:BC T ?>BC6=8< AB@5A>@><, S:89 

<>65 <0B8 0<1V20;5=B=89 2?;82 =0 @V25=P 5<>FV9=>W ABV9:>ABV. � 

>4=>3> 1>:C, ?>ABV9=89 2?;82 AB@5A>28E D0:B>@V2 <>65 ?@872>48B8 

4> 7=865==S 5<>FV9=>W AB01V;P=>ABV. � V=H>3> 1>:C, CA?VH=0 

040?B0FVS 4> A:;04=8E C<>2 B0 4>A2V4 ?>4>;0==S B@C4=>IV2 <>6CBP 

A?@8SB8 @>728B:C B0 7<VF=5==R 5<>FV9=>W ABV9:>ABV 2 >:@5<8E 

V=482V4V2. �=482V4C0;P=V >A>1;82>ABV >A>18AB>ABV, ?>?5@54=V9 4>A2V4 

?>4>;0==S AB@5AC B0 =0S2=VABP A>FV0;P=>W ?V4B@8<:8 T 206;828<8 

D0:B>@0<8, I> 287=0G0RBP @50:FVR =0 AB@5A>2V C<>28. 

�8S2;5=V >A>1;82>ABV >A>18AB>ABV 2>;>=B5@V2 70 D0:B>@>< «�<>FV9=0 

ABV9:VABP 3 5<>FV9=0 =5ABV9:VABP» C 281V@FV 2>;>=B5@V2 ?@>V;RAB@>20=> =0 

@8AC=:C 3.31. 

 

$8A. 3.31. �8S2;5=V >A>1;82>ABV >A>18AB>ABV 2>;>=B5@V2 70 D0:B>@>< 
«�<>FV9=0 ABV9:VABP 3 5<>FV9=0 =5ABV9:VABP» 70 #'SB8D0:B>@=8< >A>18ABVA=8< 

>?8BC20;P=8:>< «�5;8:0 ?'SBV@:0» ($.  0:�@0T B0 #. �>AB0) 
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$57C;PB0B8 4>A;V465==S >A>18AB>ABV 2>;>=B5@V2 70 D0:B>@>< 

«�:A?@5A82=VABP 3 ?@0:B8G=VABP» =02545=> 2 B01;8FV 3.32. 

&45?<JO 3.32. 

�8O2;5=V >A>1;82>ABV >A>18AB>ABV 2>;>=B5@V2 70 D0:B>@>< 
«�:A?@5A82=VABL 3 ?@0:B8G=VABL» 70 #'OB8D0:B>@=8< >A>18ABVA=8< 
>?8BC20;L=8:>< «�5;8:0 ?'OBV@:0» ($.  0:�@0T B0 #. �>AB0) 

)0@0:B5@8AB8:0 �=0G5==S 
W (Shapiro-Wilk normality test) 0.99264 

p-value (Shapiro-Wilk normality test) 0.7893 

Mean 44.81 

Sd 6 

Median 44.5 

Trimmed 44.74 

Mad 6.67 

Min 29 

Max 61 

Range 32 

Se 0.55 

$57C;PB0B8 70AB>AC20==S :@8B5@VR ,0?V@>-�V;:0 (Shapiro-Wilk test) 

70A2V4G8;8 2V4E8;5==S 5<?V@8G=>3> @>7?>4V;C 40=8E 2V4 :@82>W =>@<0;P=>3> 

@>7?>4V;C. �0=89 D0:B 2:07CT =0 =0S2=VABP ?52=>W 35B5@>35==>ABV 2 

4>A;V46C20=V9 281V@FV 2>;>=B5@V2, I> ?@>S2;STBPAS C VA=C20==V ?V43@C? 7 

@V7=8<8 @V2=S<8 28@065=>ABV 5<>FV9=>W ABV9:>ABV. !572060RG8 =0 :>=AB0B>20=C 

=5=>@<0;P=VABP @>7?>4V;C, A5@54=T 0@8D<5B8G=5 7=0G5==S ?>:07=8:0 5<>FV9=>W 

ABV9:>ABV, S:5 AB0=>28BP 45.25, A2V4G8BP ?@> B5, I> 7030;>< 4>A;V46C20=0 3@C?0 

2>;>=B5@V2 45<>=AB@CT 4>A8BP 28A>:89 @V25=P 740B=>ABV 715@V30B8 5<>FV9=89 

10;0=A 2 C<>20E AB@5AC. *5 ?V4B25@46CT WE=R 740B=VABP 715@V30B8 A?>:V9 B0 

5<>FV9=C 2@V2=>2065=VABP C A:;04=8E B0 ?>B5=FV9=> B@02<0B8G=8E A8BC0FVSE. 

�=0G5==S AB0=40@B=>3> 2V4E8;5==S, I> 4>@V2=RT 6.48, 2:07CT =0 7=0G=C 

V=482V4C0;P=C 20@V0B82=VABP C @V2=V 5<>FV9=>W ABV9:>ABV A5@54 CG0A=8:V2 
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4>A;V465==S, I> ?V4B25@46CTBPAS H8@>:8< 4V0?07>=>< 70DV:A>20=8E 7=0G5=P 

(2V4 18 4> 67 10;V2). �8S2;5=89 28A>:89 A5@54=V9 @V25=P 5<>FV9=>W ABV9:>ABV 

A5@54 2>;>=B5@V2 <>65 @>73;S40B8AS S: 206;8289 040?B82=89 @5AC@A, I> A?@8ST 

WE=V9 740B=>ABV ?@8AB>A>2C20B8AS 4> A:;04=8E C<>2 2>T==>3> :>=D;V:BC, 

715@V30B8 DC=:FV>=0;P=VABP B0 5D5:B82=> 28:>=C20B8 A2>W 2>;>=B5@AP:V 

>1>2'S7:8. #@>B5, 7=0G=0 V=482V4C0;P=0 48D5@5=FV0FVS C @V2=V 5<>FV9=>W 

ABV9:>ABV ?V4:@5A;RT, I> =5 2AV 2>;>=B5@8 >4=0:>2>R <V@>R 740B=V ?@>B8AB>SB8 

AB@5A>28< 2?;820<, V ?52=0 G0AB8=0 7 =8E <>65 ?>B@51C20B8 4>40B:>2>W 

?A8E>;>3VG=>W ?V4B@8<:8 4;S >?B8<V70FVW A2>WE :>?V=3-<5E0=V7<V2. 

 >6;82V G8==8:8, I> 7C<>2;RRBP 28S2;5=V >A>1;82>ABV @>7?>4V;C 

5<>FV9=>W ABV9:>ABV A5@54 2>;>=B5@V2, <>6CBP 2:;RG0B8 =0ABC?=5: 

" )0@0:B5@ 2>;>=B5@AP:>W 4VS;P=>ABV G0AB> ?>2'S70=89 7 157?>A5@54=V< 

7VB:=5==S< 7 5<>FV9=> A:;04=8<8 B0 B@02<0B8G=8<8 A8BC0FVS<8, I> 

>1'T:B82=> 28<030T 2V4 2>;>=B5@V2 7=0G=>3> @V2=S 5<>FV9=>W 

ABV9:>ABV. "4=0:, B@820;0 5:A?>78FVS 4> E@>=VG=>3> AB@5AC, 

?>2'S70=>3> 7 2>T==8< :>=D;V:B><, <>65 ?@872>48B8 4> 

?>ABC?>2>3> 28A=065==S ?A8E>;>3VG=8E @5AC@AV2, =02VBP C >AV1 7 

28A>:8< ?>G0B:>28< @V2=5< 5<>FV9=>W AB01V;P=>ABV. 

" &@820RG89 2>T==89 :>=D;V:B T ?>BC6=8< AB@5A>@><, S:89 <>65 

<0B8 48D5@5=FV9>20=89 2?;82 =0 @V25=P 5<>FV9=>W ABV9:>ABV 

70;56=> 2V4 V=482V4C0;P=8E ?A8E>;>3VG=8E E0@0:B5@8AB8: 

2>;>=B5@V2, WE=P>3> ?>?5@54=P>3> 4>A2V4C ?>4>;0==S AB@5AC, 

=0S2=>ABV A>FV0;P=>W ?V4B@8<:8 B0 V=H8E V=482V4C0;P=8E @5AC@AV2. 

$V7=V V=482V48 <>6CBP 45<>=AB@C20B8 @V7=C 2@07;82VABP B0 

@578;PT=B=VABP 4> AB@5A>28E 2?;82V2 2>T==>3> G0AC. 

�8S2;5=V >A>1;82>ABV >A>18AB>ABV 2>;>=B5@V2 70 D0:B>@>< 

«�:A?@5A82=VABP 3 ?@0:B8G=VABP» C 281V@FV 2>;>=B5@V2 ?@>V;RAB@>20=> =0 

@8AC=:C 3.32. 



199 

 

$8A. 3.32. �8S2;5=V >A>1;82>ABV >A>18AB>ABV 2>;>=B5@V2 70 D0:B>@>< 
«�:A?@5A82=VABP 3 ?@0:B8G=VABP» 70 #'SB8D0:B>@=8< >A>18ABVA=8< 

>?8BC20;P=8:>< «�5;8:0 ?'SBV@:0» ($.  0:�@0T B0 #. �>AB0) 

$57C;PB0B8 ?@>2545=>3> 4>A;V465==S >A>18ABVA=8E E0@0:B5@8AB8: 

2>;>=B5@V2, S:V 74V9A=RRBP A2>R 4VS;P=VABP 2 C<>20E 2>T==>3> :>=D;V:BC, 

28S28;8 AB0B8AB8G=> 7=0GCIV B5=45=FVW C ?@>S2V :;RG>28E @8A >A>18AB>ABV. 

�>:@5<0, 4>A;V46C20=0 3@C?0 45<>=AB@CT 28A>:89 @V25=P 5:AB@025@AVW, I> 

:>@5;RT 7 WE=P>R 0:B82=>R 70;CG5=VABR C A>FV0;P=V V=B5@0:FVW B0 >@VT=B0FVTR =0 

:><0=4=C @>1>BC. �@V< B>3>, 2>;>=B5@8 E0@0:B5@87CRBPAS 28A>:8< @V2=5< 

?@82'S70=>ABV, I> 2:07CT =0 WE=R 28@065=C ?>B@51C 2 A>FV0;P=8E :>=B0:B0E B0 

5<>FV9=V9 1;87P:>ABV. �8S2;5=> B0:>6 7=0G=C 28@065=VABP A0<>:>=B@>;R, I> 

A?@8ST 5D5:B82=><C 28:>=0==R ?>AB02;5=8E 70240=P B0 =0?>;53;82>ABV C 

7025@H5==V @>7?>G0B>W 4VS;P=>ABV. �<>FV9=0 ABV9:VABP 2>;>=B5@V2 T 4>A8BP 

28A>:>R, I> 70157?5GCT WE=R 740B=VABP 715@V30B8 5<>FV9=89 10;0=A C A:;04=8E 

B0 AB@5A>28E A8BC0FVSE. �>40B:>2>, 4>A;V46C20=V ?@>S2;SRBP 2V4:@8BVABP 4> 
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=>2>3> 4>A2V4C, I> 2V4>1@060TBPAS 2 WE=V9 3>B>2=>ABV =04020B8 4>?><>3C 

=57=09><8< >A>10< B0 1@0B8 CG0ABP C =>28E V=VFV0B820E. 

'7030;P=RRG8 >B@8<0=V 40=V, <>6=0 :>=AB0BC20B8 =0S2=VABP 

A?5F8DVG=>3> >A>18ABVA=>3> ?@>DV;R 2>;>=B5@V2, I> E0@0:B5@87CTBPAS 

28A>:8<8 ?>:07=8:0<8 5:AB@025@AVW, ?@82'S70=>ABV, A0<>:>=B@>;R B0 5<>FV9=>W 

ABV9:>ABV. �><?;5:A 707=0G5=8E >A>18ABVA=8E S:>AB59 A?@8ST 5D5:B82=><C 

28:>=0==R 2>;>=B5@AP:8E DC=:FV9 B0 ?V428ICT 740B=VABP 4> 040?B0FVW B0 

?>4>;0==S AB@5A>28E D0:B>@V2, ?>2'S70=8E 7 WE=P>R 4VS;P=VABR 2 C<>20E 

2>T==>3> :>=D;V:BC. 

 

3.3. �<?V@8G=0 25@8DV:0FVO <>45;V ?A8E>;>3VG=8E >A>1;82>AB59 
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