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SUMMARY  

Miroshnichenko V.M. Theoretical and methodological principles of modeling 

physical culture and health activities with women of the first period of mature age of 

different somatotypes. 3 Qualifying scientific work on the rights of the manuscript. 
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The dissertation for the scientific degree of Doctor of Science in Physical 

Education and Sports: Specialty 24.00.02 <Physical Education of Different 

Population Groups=. 3 Vinnytsia Mykhailo Kotsiubynskyi State Pedagogical 

University, Vinnytsia; National University of Ukraine on Physical Education and 

Sport, Kyiv; 2024. 

The dissertation examines the issue of improving the physical and functional 

preparedness of women in the first period of mature age, taking into account their 

morphological features. On the basis of experimental data, conceptual approaches to 

the construction of physical culture and health activities have been developed and 

substantiated. 

The demographic situation in Ukraine has negative dynamics. This tendency 

is caused by environmental, social factors and the presence of stress factors. The 

negative impact of these factors significantly increased with the beginning of 

Russia's full-scale invasion of Ukraine. Under such circumstances, the struggle for 

the health of women of reproductive age acquires major significance. Resistance to 

the negative effects can be developed by improving body's adaptive mechanisms. 

Systematized physical activity is one of the main means of improving human 

adaptation mechanisms. Since the first period of mature age is the most favorable 

for improving adaptive mechanisms through physical education and health 

activities, there appear wide perspectives for health improvement of women of 

reproductive age.  

The scientific sources analysis showed that individuals of dissimilar 

somatotypes differ in the development level of certain physical qualities and in the 

degree of functional preparedness. In the practice of sports training the expediency 

of differentiating training loads in accordance with the morphological features of 

athletes has been proved. However, in fitness and physical wellness as components 

of physical education this method has not become widely used, thus this problem 

has been studied only fragmentarily.  

Modeling has become widely used in the field of sports. Thanks to this 

method, the tasks of sports selection, sports orientation, planning and training 
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process management can be solved. In the system of health-improving physical 

education, modeling has not gained such wide application, and the methodological 

component of its use needs revision.  

Designing models of physical and functional preparedness for women of 

different somatotypes will provide for objective assessment of indicators in 

accordance with morpho-functional features.  

Formulation of the concept of physical culture and health activities, which 

includes the necessity to take into account morphological features of women in the 

first period of mature age, will contribute to increasing effectiveness of the former. 

Development of conceptual models of health activities for various types of motor 

activity will allow, on their basis, to develop training programs that take into 

account the morphological status. Such programs will increase the effectiveness of 

the physical culture and health activities, which can be realized by improving 

women's physical health and their bodies’ adaptive mechanisms. 

The purpose of the study is to scientifically substantiate and develop the 

concept of physical culture and health classes for women of the first period of 

mature age of different somatotypes based on data on the peculiarities of their 

adaptation to aquafitness, running, swimming and fitness classes.  

As a part of the ascertaining experiment with the help of anthropometric 

research methods, the somatotype of the subjects was established. Based on these 

data, the groups, tentatively formed on the basis of a somatotype, were made of 

representatives of endomorphic, ectomorphic, endomorphic-mesomorphic and 

balanced somatotypes. It was found, that women of endomorphic and endomorphic-

mesomorph somatotypes are characterized by greater body mass compared to 

ectomorphic and balanced somatotypes. 

Using the method of bioelectric impedance, the tested women’s body mass 

component composition was determined. The percentage of fat in the body and the 

content of visceral fat in representatives of endomorphic and endomorphic-

mesomorph somatotypes is statistically significantly higher than in representatives 

of ectomorphic and balanced somatotypes. The percentage of muscle in the body is 
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statistically significantly higher in women of the ectomorphic somatotype compared 

to representatives of other somatotypes. 

Peculiarities of the manifestation of functional preparedness indicators for the 

whole spectrum of energy supply modes of muscular activity (aerobic, anaerobic 

lactate, anaerobic alactate) in women of the first period of mature age of different 

somatotypes have been established. 

In terms of the indicator VO2 max abs., the representatives of the endomorphic-

mesomorph somatotype have a statistically significant advantage than 

representatives of all other somatotypes. According to the indicator VO2 max rel., 

representatives of the ectomorphic and balanced somatotypes predominate, and 

representatives of the endomorphic somatotype have the lowest value. 

According to the indicator of TAM abs. , representatives of the endomorphic-

mesomorph somatotype have an advantage over representatives of all other 

somatotypes. According to the indicator of TAM rel., the advantage of women of 

ectomorphic somatotype over representatives of all other somatotypes was 

established. The lowest values of TAM rel. were found in representatives of the 

endomorphic somatotype. 

According to the indicators of body’s anaerobic productivity VAnT 10 abs., 

VAnT 30 abs., MQMK abs. and indicators VAnT 10 rel., VAnT 30 rel., women of the 

endomorphic-mesomorph somatotype have higher values than representatives of 

other somatotypes. According to the indicator of MQMK rel., representatives of the 

endomorphic-mesomorph and ectomorphic somatotypes have an advantage over 

representatives of the balanced and endomorphic somatotypes. 

Peculiarities of the manifestation of physical preparedness indicators in 

women of the first period of mature age of different somatotypes were revealed. The 

strength of the right and left hands of women of endomorphic-mesomorphic 

somatotype is statistically significantly greater than that in representatives of the 

ectomorphic and balanced somatotype. The study of explosive power revealed, that 

women of the endomorphic somatotype had statistically significantly lower results 

compared to women of all other somatotypes. In terms of flexibility, a statistically 
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significant difference was found only between the values of the representatives of 

ectomorphic and endomorphic somatotypes, with representatives of the ectomorphic 

somatotypes predominating. Dexterity is better developed in women of the 

ectomorphic and balanced somatotype, while women of the endomorphic 

somatotype have the lowest value. Speed-strength endurance is less developed in 

women of the endomorphic somatotype compared to representatives of all other 

somatotypes. Statistically significantly higher values of strength endurance were 

found in women of the endomorphic-mesomorphic and balanced somatotypes. The 

speed endurance is statistically significantly higher in representatives of the 

ectomorphic and balanced somatotypes, and the lowest it is in women of the 

endomorphic somatotype. Endurance is statistically significantly lower in women of 

the endomorphic somatotype; women of the ectomorphic and balanced somatotypes 

show higher values of endurance. 

Based on experimental data, standards of physical and functional 

preparedness for women of the first period of mature age of different somatotypes 

have been developed. The level of preparedness of women was evaluated according 

to the developed standards. The developed graphic models of physical and 

functional preparedness for women of different somatotypes clearly demonstrate 

significant differences in the preparedness level in representatives of different 

somatotypes.  

The data we obtained made it possible to formulate a scientific statement 

about the need to evaluate the physical and functional preparedness in women of 

women in the first period of mature age, taking into account their morpho-functional 

features. 

Using the method of correlation analysis, it was established that higher values 

of body weight cause a lower level of physical health in women of endomorphic and 

endomorphic-mesomorphic somatotypes. At the same time, higher values of body 

weight cause a better ability to show anaerobic lactate productivity of the body in 

women of ectomorphic, endomorphic-mesomorphic and balanced somatotypes. Fat 

and muscle components of the body do not have a decisive influence on the physical 
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and functional wellness of women. Such data made it possible to formulate a 

scientific statement about the possibility of a comprehensive approach to increasing 

the level of physical health, both by directing physical exertion to increase VO2 max 

and to reduce body weight, but, at the same time, it should be taken into account that 

the reduction of body weight leads to a decrease anaerobic productivity of the body. 

As part of the formative experiment, it was established that representatives of 

different somatotypes have different adaptive reactions under the influence of PT 

and health-improving classes of aquafitness, running, swimming and fitness. 

Aquafitness classes were effective in reducing body mass only in women of 

the endomorphic and endomorphic-mesomorph somatotypes. Insufficient influence 

of such classes on the aerobic component of the functional preparedness of women 

of the balanced somatotype was revealed. When conducting aquafitness classes, 

emphasis should be placed on the development of physical qualities in women of the 

ectomorphic and balanced somatotypes. 

Greater effectiveness of health-improving running activities in terms of their 

impact on physical health was revealed in representatives of the endomorphic and 

endomorphic-mesomorph somatotypes. Insufficient effectiveness of such classes in 

terms of improving physical qualities was proved for women of the ectomorphic 

somatotype. 

Health-improving swimming classes were effective in reducing body mass 

only for women of the endomorphic and endomorphic-mesomorphic somatotypes. 

When conducting such classes, more attention should be paid to the development of 

the anaerobic component of functional preparedness in women of the balanced 

somatotype. 

Influence of fitness classes on improving the body’s anaerobic lactate 

productivity of women of the ectomorphic and endomorphic-mesomorph 

somatotypes turned out to be insufficient. Such classes contribute to the growth of 

various forms of strength abilities in representatives of all somatotypes. 
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Such data made it possible to formulate a provision on the need to take into 

account the morpho-functional features of women iin the first period of mature age 

when conducting physical culture and health activities. 

Summing up the data of our own experimental studies with the ones present 

in the scientific literature, we established key theoretical and methodological 

provisions that determine the approach to conducting physical culture and health-

activities for women of the first period of mature age. These provisions are 

scientifically based, systematized and combined into a concept.  

Having integrated into the developed concept the experimental data on the 

adaptation features of women of the first period of mature age of various 

somatotypes to PT and health-improving classes of aquafitness, swimming, running 

and fitness, we developed conceptual models that demonstrate the algorithm by 

which it is expedient to program such activities. The implementation of this 

technology contributes to increasing the adaptive capabilities of women in the first 

period of mature age and outlines effective ways of improving the level of physical 

health of women of reproductive age, which will positively affect the demographic 

situation in the country. 

Key words: women, somatotype, physical and functional preparedness, 

modeling, physical culture and health activities, concept. 
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72’O7>: V7 <>@D>;>3VG=8<8 >A>1;82>ABO<8 B0 4>?>2=8;8 40=V <>=VB>@8=3C 

@V2=O DV78G=>W B0 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV =0A5;5==O.  

�82G5==O :>@5;OFVW ?>:07=8:V2 DC=:FV>=0;L=>W B0 DV78G=>W 

?V43>B>2;5=>ABV, 7 >4=VєW AB>@>=8, 7 68@>28< B0 <’O7>28< :><?>=5=B0<8, 

<0A>N BV;0 9 � &, 7 V=H>W AB>@>=8, 4>72>;8;> 2AB0=>28B8 ABC?V=L 2?;82C 

?>:07=8:V2 DV78G=>3> @>728B:C =0 ?V43>B>2;5=VABL 6V=>: ?5@H>3> ?5@V>4C 

7@V;>3> 2V:C.  

$>7@>1;5=V <>45;V DV78G=>W B0 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV >AV1 

@V7=8E A><0B>B8?V2 1C;8 28:>@8AB0=V 4;O V=482V4C0;L=>W >FV=:8 ?>:07=8:V2 V7 

<5B>N ?>HC:C B8E AB>@V= DV78G=>W B0 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV, O:V 

?>B@51CNBL :>@5:FVW. 

$>7@>1;5=> ?@0:B8G=V @5:><5=40FVW =0 >A=>2V >B@8<0=8E 40=8E ?@> 

>A>1;82>ABV 040?B0FVW 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C @V7=8E A><0B>B8?V2 

4> DV7:C;LBC@=>->74>@>2G8E 70=OBL @V7=>3> A?@O<C20==O. "B@8<0=V 40=V 

28:>@8AB>2CNBLAO 2 @>1>BV DVB=5A-F5=B@V2 4;O >?B8<V70FVW B@5=C20;L=8E 

2?;82V2.  

 0B5@V0;8 4>A;V465==O 2?@>20465=>: 2 >A2VB=V9 ?@>F5A D0:C;LB5BC 

DV78G=>3> 28E>20==O V A?>@BC :0D54@>N <548:>-1V>;>3VG=8E >A=>2 DV78G=>3> 

28E>20==O B0 DV78G=>W @501V;VB0FVW �V==8FL:>3> 45@602=>3> ?5403>3VG=>3> 

C=V25@A8B5BC V<5=V  8E09;0 �>FN18=AL:>3> (C ;5:FV9=89 :C@A V7 48AF8?;V=8 

«(V7V>;>3VO @CE>2>W 0:B82=>ABV» ?@>BO3>< 2020-2021 =02G0;L=>3> @>:C, 0:B 

A:;045=> 16.08.2022); 2 >A2VB=V9 ?@>F5A D0:C;LB5BC DV78G=>3> 28E>20==O V 

A?>@BC :0D54@>N <548:>-1V>;>3VG=8E 48AF8?;V= �8B><8@AL:>3> 45@602=>3> 

C=V25@A8B5BC (C ;5:FV9=89 :C@A V7 48AF8?;V=8 «(V7V>;>3VO A?>@BC» ?@>BO3>< 

2021-2022 =02G0;L=>3> @>:C, 0:B A:;045=> 20.08.2023); 2 >A2VB=V9 ?@>F5A 

D0:C;LB5BC DV78G=>3> 28E>20==O V A?>@BC :0D54@>N B5>@5B8:>-<5B>48G=8E 

>A=>2 DV78G=>3> 28E>20==O B0 A?>@BC �8B><8@AL:>3> 45@602=>3> 

C=V25@A8B5BC (C ;5:FV9=89 :C@A 7 48AF8?;V=8 «&5>@VO V <5B>48:0 DV78G=>3> 

28E>20==O» ?@>BO3>< 2022-2023 =02G0;L=>3> @>:C, 0:B A:;045=> 20.08.2023); 2 

>A2VB=V9 ?@>F5A ?A8E>;>3>-?5403>3VG=>3> D0:C;LB5BC  0@VC?>;LAL:>3> 
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45@602=>3> C=V25@A8B5BC (C @>7@>1:C =02G0;L=>-<5B>48G=>3> 70157?5G5==O 7 

48AF8?;V=  «&5>@VO V <5B>48:0 DV78G=>3> 28E>20==O», «(V7V>;>3VO A?>@BC» 

C?@>4>26 2022-2023 =02G0;L=>3> @>:C, 0:B A:;045=> 14.11.2023); 2 >A2VB=V9 

?@>F5A D0:C;LB5BC 74>@>2’O B0 DV78G=>3> 28E>20==O :0D54@>N >A=>2 

<548F8=8 ��!� «'63>@>4AL:89 =0FV>=0;L=89 C=V25@A8B5B» (C ;5:FV9=89 :C@A 

V7 48AF8?;V=8 «(V7V>;>3VO A?>@BC» ?@>BO3>< 2022-2023 =02G0;L=>3> @>:C, 0:B 

A:;045=> 23.11.2023); 2 >A2VB=V9 ?@>F5A D0:C;LB5BC 74>@>2’O B0 DV78G=>3> 

28E>20==O :0D54@>N DV78G=>3> 28E>20==O ��!� «'63>@>4AL:89 

=0FV>=0;L=89 C=V25@A8B5B» (C ;5:FV9=89 :C@A V7 48AF8?;V=8 «&5>@VO V 

<5B>48:0 DV78G=>3> 28E>20==O» ?@>BO3>< 2022-2023 =02G0;L=>3> @>:C, 0:B 

A:;045=> 27.11.2023); 2 >A2VB=V9 ?@>F5A D0:C;LB5BC DV78G=>W :C;LBC@8 B0 

74>@>2’O ;N48=8 :0D54@>N B5>@VW B0 <5B>48:8 DV78G=>3> 28E>20==O V A?>@BC 

+5@=V25FL:>3> =0FV>=0;L=>3> C=V25@A8B5BC V<5=V .@VO (54L:>28G0 (C 

;5:FV9=89 :C@A V7 48AF8?;V= «(V7V>;>3VG=V >A=>28 DVB=5A B@5=C20==O» B0 

«#@>5:BC20==O ?5@A>=0;L=8E DVB=5A ?@>3@0<» C?@>4>26 2022-2023 

=02G0;L=>3> @>:C, 0:B A:;045=> 05.04.2023); 2 >A2VB=V9 ?@>F5A D0:C;LB5BC 

DV78G=>W :C;LBC@8 B0 74>@>2’O ;N48=8 :0D54@>N B5>@VW B0 <5B>48:8 DV78G=>3> 

28E>20==O V A?>@BC +5@=V25FL:>3> =0FV>=0;L=>3> C=V25@A8B5BC V<5=V .@VO 

(54L:>28G0 (C ;5:FV9=89 :C@A V7 48AF8?;V= «&5>@VO B0 <5B>48:0  DVB=5A 

B@5=C20=L» B0 «%?>@B82=0 DV7V>;>3VO» C?@>4>26 2022-2023 =02G0;L=>3> @>:C, 

0:B A:;045=> 05.04.2023); C ?@0:B8:C #@>AB>@C B0=FN B0 DVB=5AC «Eskada» (C 

@>1>BC >74>@>2G>W A5:FVW DVB=5AC V7 2020 ?> 2021 @V:, 0:B A:;045=> 11.04.2023); 

C ?@0:B8:C B>20@8AB20 7 >1<565=>N 2V4?>2V40;L=VABN �C;LBC@=>-A?>@B82=89 

:><?;5:A « 0O: �&�» (C @>1>BC A5:FV9 >74>@>2G>3> ?;020==O, 0:20DVB=5AC B0 

DVB=5AC V7 2021 @>:C ?> 2022 @V:, 0:B A:;045=> 3.08.2022); C ?@0:B8:C 

A?>@B82=>3> :;C1C « 0:A8<CA» (C @>1>BC A5:FV9 >74>@>2G>3> 1V3C B0 DVB=5AC 

V7 2019 @>:C ?> 2020 @V:, 0:B A:;045=> 19.05.2023) (�>40B>: #). 

"A>18AB89 2=5A>: 74>1C20G0 C =0C:>28E ?@0FOE, 28:>=0=8E C 
A?V202B>@AB2V, ?>;O30є C 287=0G5==V =0?@O<C 4>A;V465==O, 9>3> >@30=V70FVW B0 

?@>2545==V, 282G5==V <5B>4>;>3VW 4>A;V465==O, 0=0;V7V B0 V=B5@?@5B0FVW 
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>B@8<0=8E 40=8E, B5>@5B8G=><C C7030;L=5==V >B@8<0=8E 5:A?5@8<5=B0;L=8E 

40=8E, B5>@5B8G=><C >1ґ@C=BC20==V <>45;59 DV7:C;LBC@=>->74>@>2G8E 70=OBL 

V7 6V=:0<8 ?5@H>3> ?5@V>4C 7@V;>3> 2V:C.  

�?@>10FVO @57C;ьB0BV2 4>A;V465==O. "A=>2=V ?@0:B8G=V B0 B5>@5B8G=V 

@57C;LB0B8 4>A;V465==O >?@8;N4=5=V: 

=0 <V6=0@>4=><C @V2=V: =0 II  V6=0@>4=V9 =0C:>2>-?@0:B8G=V9 
:>=D5@5=FVW «Modern Approaches to Problem Solving in Science and Technology» 

(Warsaw, Poland, 2023); International Multidisciplinary Scientific Internet 

Conference on the topic: World of scientific research. Issue 24 (Opole, Poland, 

2023);  V6=0@>4=V9 =0C:>2>-?@0:B8G=V9 :>=D5@5=FVW «�40?B0FV9=V 

?A8E>DV7V>;>3VG=V ?@>1;5<8 DV78G=>W :C;LBC@8 V A?>@BC» (�8W2 3 +5@:0A8, 

2023). 

=0 2A5C:@0W=Aь:><C @V2=V:  =0 ��� �A5C:@0W=AL:><C =0C:>2>-

?@0:B8G=><C A5<V=0@V «(V78G=0 :C;LBC@0, A?>@B B0 @501V;VB0FVO: ?@>1;5<8, 

V==>20FV9=V ?@>5:B8 B0 B@5=48» (�8W2, 2021); =0 70AV40==V :@C3;>3> AB>;C 

«"A>1;82>ABV 28:;040==O 48AF8?;V=8 «(V78G=5 28E>20==O» C ��" 2 ACG0A=8E 

C<>20E» (�V==8FO, 2021). 

=0 @53V>=0;ь=><C @V2=V: =0 70AV40==V I>@VG=>W 72VB=>W =0C:>2>-
?@0:B8G=>W :>=D5@5=FVW 28:;040GV2 �V==8FL:>3> 45@602=>3> ?5403>3VG=>3> 

C=V25@A8B5BC V<5=V  8E09;0 �>FN18=AL:>3> «�:BC0;L=V ?@>1;5<8 DV78G=>3> 

28E>20==O B0 <5B>48:8 A?>@B82=>3> B@5=C20==O» (�V==8FO, 2016); =0 

I>@VG=8E =0C:>2>-<5B>48G=8E A5<V=0@0E :0D54@8 DV78G=>3> 28E>20==O 

�V==8FL:>3> 45@602=>3> ?5403>3VG=>3> C=V25@A8B5BC V<5=V  8E09;0 

�>FN18=AL:>3> (�V==8FO, 2018-2022); =0 ))V� ?V4AC<:>2V9 =0C:>2>-

?@0:B8G=V9 :>=D5@5=FVW 28:;040GV2  0@VC?>;LAL:>3> 45@602=>3> C=V25@A8B5BC 

«�:BC0;L=V ?@>1;5<8 =0C:8 B0 >A2VB8» (�8W2, 2024) (4>40B>: �). 

�0=4840BAь:0 48A5@B0FVO =0 B5<C «�0AB>AC20==O DV78G=8E B@5=C20=L 
@V7=>3> A?@O<C20==O 4;O 24>A:>=0;5==O DV78G=>3> 74>@>2’O 4V2G0B 7 

C@0EC20==O< A><0B>B8?C» 7V A?5FV0;L=>ABV 24.00.02 3 DV78G=0 :C;LBC@0, 

DV78G=5 28E>20==O @V7=8E 3@C? =0A5;5==O 1C;0 70E8I5=0 2008 @>:C C 
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�L2V2AL:><C 45@602=><C C=V25@A8B5BV DV78G=>W :C;LBC@8.  0B5@V0;8 

:0=4840BAL:>W 48A5@B0FVW 2 B5:ABV 4>:B>@AL:>W 48A5@B0FVW =5 

28:>@8AB>2C20;8AO. 

#C1;V:0FVW. �0 B5<>N 48A5@B0FV9=>W @>1>B8 >?C1;V:>20=> 30 =0C:>28E 

?@0FL. "A=>2=V =0C:>2V @57C;LB0B8 48A5@B0FV9=>W @>1>B8 28:;045=> C 20 

=0C:>28E ?@0FOE, V7 =8E: 15 AB0B59 C D0E>28E 2840==OE ':@0W=8, 5 AB0B59 C 

D0E>28E 2840==OE ':@0W=8, O:V ?@>V=45:A>20=V 2 =0C:>28E 1070E Scopus V 

Web of Science Core Collection. 5 ?C1;V:0FV9 <0NBL 0?@>10FV9=89 E0@0:B5@, 5 

?C1;V:0FV9 4>40B:>2> 2V4>1@060NBL =0C:>2V @57C;LB0B8 48A5@B0FVW 

(4>40B>: �). 

%B@C:BC@0 B0 >1AO3 @>1>B8. �8A5@B0FVO A:;040єBLAO 7 0=>B0FV9, 2ABC?C, 
2>AL<8 @>74V;V2, 28A=>2:V2, A?8A:C 28:>@8AB0=8E 465@5; (478 =09<5=C20=L), 

4>40B:V2. �030;L=89 >1AO3 @>1>B8 AB0=>28BL 558 AB>@V=>:. �8A5@B0FVO <VAB8BL 

102 B01;8FV V 72 @8AC=:V2. 33 B01;8FV V 3 @8AC=:8 28=5A5=V 2 4>40B:8.  
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1.1.  >@D>;>3VG=89 AB0BCA O: D0:B>@, I> 287=0G0є DC=:FV>=0;ь=V 
<>6;82>ABV V=482V40 

 

%?@>18 :;0A8DV:C20B8 ;N48=C 70 >7=0:0<8 1C4>28 BV;0 @>18;8AO I5 C 

3;81>:V9 402=8=V, 70 G0AV2 �V??>:@0B0. %0<5 2V= C?5@H5 ?>є4=02 >A>1;82>ABV 

1C4>28 BV;0 ;N48=8 7V AE8;L=VABN 4> ?52=8E 70E2>@N20=L. !0 >A=>2V 

5<?V@8G=8E 4>A;V465=L 9><C 240;>AO ?><VB8B8 AE8;L=VABL ;N459 =528A>:>3> 

7@>ABC 4> V=AC;LBC V :@>2>28;82C 2 <>7>:, 0 28A>:8E B0 EC48E ;N459 3 4> 

70E2>@N20==O =0 BC15@:C;L>7.  

!0 40=89 G0A 4>A;V465==O 72’O7:V2 <V6 <>@D>;>3VG=8<8 >A>1;82>ABO<8 

B0 >A>1;82>ABO<8 DC=:FV>=C20==O >@30=V7<C ;N48=8 254CBLAO 2 @V7=8E 

30;C7OE =0C:8.  548:8 254CBL ?>HC:8 72’O7:C 1C4>28 BV;0 7V AE8;L=VABN 4> 

70E2>@N20==O, @50:FVєN =0 ;V:C20==O B0 @50:FVєN =0 ?@>DV;0:B8G=V 70A>18. 

(V7V>;>38 2AB0=>2;NNBL >A>1;82>ABV DC=:FVW >:@5<8E >@30=V2 B0 A8AB5< C >AV1 

V7 @V7=8<8 B8?0<8 1C4>28 BV;0.  

!0C:>2FV, O:V A?5FV0;V7CNBLAO 2 30;C7V DV78G=>3> 28E>20==O V A?>@BC, 

282G0NBL <>@D>;>3VG=V >A>1;82>ABV O: >@Vє=B8@ 4;O A?>@B82=>3> 2V41>@C B0 

A?>@B82=>W >@Vє=B0FVW. &0:>6 74V9A=NNBLAO 4>A;V465==O >A>1;82>AB59 @50:FVW 

>@30=V7<C >AV1 V7 @V7=>N 1C4>2>N BV;0 =0 @V7=><0=VB=V DV78G=V =020=B065==O. 

'AV FV 4>A;V465==O >1’є4=Cє >4=5 =0C:>25 ?>;>65==O: C ;N459 @V7=8E 

:>=AB8BCFV9=8E B8?V2 =5>4=0:>20 @50:FVO >@30=V7<C =0 2?;82 7>2=VH=VE B0 

2=CB@VH=VE G8==8:V2.    
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1.1.1. %><0B>B8? O: <>@D>;>3VG=89 ?@>O2 :>=AB8BCFVW ;N48=8. ' 

ACG0A=V9 =0C:>2V9 ;VB5@0BC@V 7CAB@VG0єBLAO 420 ?>=OBBO, ?>2’O70=8E V7 

:;0A8DV:0FVєN BV;>1C4>28: :>=AB8BCFV9=V B8?8 B0 A><0B>B8?8. �5DV=VFVO 

?>=OBBO «:>=AB8BCFVO ;N48=8» 2:07Cє =0 B5, I> F5 1V;LH H8@>:5 ?>=OBBO, O:5 

2:;NG0є O: <>@D>;>3VG=89 AB0BCA, B0: V DC=:FV>=0;L=V >A>1;82>ABV ;N48=8. 

#>=OBBO «A><0B>B8?» є ACB> <>@D>;>3VG=8<, O:5 E0@0:B5@87Cє ;8H5 

?0@0<5B@8 1C4>28 BV;0. "B65, A><0B>B8? 3 F5 <>@D>;>3VG=89 ?@>O2 

:>=AB8BCFVW ;N48=8. 

$O4 <5B>48: :;0A8DV:0FVW 70 A><0B>B8?>< ?5@5410G0NBL 2V7C0;L=C 

>FV=:C 3 D>B>A:>?VN. "4=0: B0:89 <5B>4 ґ@C=BCєBLAO =0 AC1’є:B82=V9 >FV=FV, 0 

2 =0C:>28E 4>A;V465==OE =5>1EV4=> >?8@0B8AO ACB> =0 >1’є:B82=V 40=V.  

!0 40=89 G0A VA=Cє 1030B> <5B>48: A><0B>B8?C20==O. +0AB8=0 =0O2=8E 

<5B>48: :;0A8DV:0FVW 70 A><0B>B8?>< є 2C7L:>A?@O<>20=8<8, O:, =0?@8:;04, 

<5B>4 �. �C=0:0 [179], @>7@>1;5=89 4;O 4>A;V465==O G>;>2V:V2 V O:89 =5 

?V4E>48BL 4;O 6V=>:, 01> <5B>4 �. ,B5D:> 9 �. "AB@>2AL:>3> [265], 

@>7@>1;5=89 4;O 4>A;V465==O 4VB59. �=HV <5B>48 107CNBLAO ;8H5 =0 

2V7C0;L=V9 >FV=FV. &0:, 70 <5B>4>< �. Kretschmer [375] 2V7C0;L=0 >FV=:0 

2V41C20єBLAO 70 B0:8<8 <0@:5@0<8: EC489 3 B>2AB89; 28BO3=CB0 3>;>20 =0 

4>23V9 H8W 3 :@C3;0 3>;>20 =0 :>@>B:V9 H8W; 28A>:89 3 =87L:89 V B. V=. 

#@8=0;56=VABL 4> A><0B>B8?C 287=0G0єBLAO 70 ?52=>N :><1V=0FVєN B0:8E 

<0@:5@V2. �0 AE5<>N, 02B>@>< O:>W є  .�. +5@=>@CF:89 [257], ?V4 G0A 

287=0G5==O A><0B>B8?C >@Vє=BCNBLAO O: =0 <>@D>;>3VG=V, B0: V =0 

DC=:FV>=0;L=V >7=0:8. #@>B5 ACG0A=V 0=B@>?>;>38 22060NBL, I> ?>4V1=V 

<5B>48 =>AOBL AC1’є:B82=89 E0@0:B5@, >A=>2=>N 204>N O:8E є =5B>G=VABL 

@57C;LB0BV2. "B65, B0:V <5B>48 =5 ?V4E>4OBL 4;O =0C:>28E 4>A;V465=L C 30;C7V 

DV78G=>W :C;LBC@8 V A?>@BC. 

' 1940 @. ?@>D5A>@ �0@20@4AL:>3> C=V25@A8B5BC �. �. ,5;4>= @>7@>182 

02B>@AL:C <5B>48:C A><0B>B8?C20==O. *O <5B>48:0 ґ@C=BC20;0AO =0 

?>;>65==V, I> VA=CNBL =5 48A:@5B=V (2V4>:@5<;5=V) B8?8 1C4>28 BV;0, 0 

157?5@5@2=> @>7?>4V;5=V :><?>=5=B8, AC:C?=VABL O:8E V E0@0:B5@87Cє 
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A><0B>B8?. "FV=:0 74V9A=N20;0AO 70 B@L><0 :><?>=5=B0<8: 5=4><>@DVO 

(2V4=>A=5 >68@V==O), <57><>@DVO (2V4=>A=89 @>728B>: <’O7>2>W A8AB5<8), B0 

5:B><>@DVO (2V4=>A=0 «28BO3=CBVABL» BV;0). �>65= V7 :><?>=5=BV2 287=0G02AO 

5:A?5@B>< <5B>4>< 2V7C0;L=>W >FV=:8 70 B@L><0 D>B>7=V<:0<8: A?5@54C, 71>:C 

B0 7V A?8=8. "FV=:0 :>6=>3> 7 :><?>=5=BV2 74V9A=N20;0AO 70 10;L=>N H:0;>N  

2V4 1 4> 7 C GVB:><C ?>@O4:C: 5=4><>@DVO-<57><>@DVO-5:B><>@DVO. �V4?>2V4=> 

4> B0:>W AE5<8 G8AB89 5=4><>@D <02 10;L=C >FV=:C 7-1-1, G8AB89 <57><>@D 
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$8A. 1.2. #>A;V4>2=VABL C2V<:=5==O 05@>1=>3> B0 0=05@>1=>3> <5E0=V7<C 
5=5@3>70157?5G5==O <’O7>2>W 4VO;L=>ABV ?V4 G0A DV78G=8E =020=B065=L (!. 
�>;:>2, 2000) [ ] 

 

�40B=VABL 28:>=C20B8 DV78G=C @>1>BC @V7=>W V=B5=A82=>ABV (?>BC6=>ABV) 

70;568BL 2V4 <>6;82>AB59 48E0;L=>W A8AB5<8 70157?5G8B8 307>>1<V=, 

740B=>ABV A5@F52>-AC48==>W A8AB5<8 B@0=A?>@BC20B8 :8A5=L B0 5=5@35B8G=V 

A?>;C:8 4> ?@0FNNG8E <’O7V2, <>6;82>AB59 <’O7V2 CB8;V7C20B8 :8A5=L B0 

5=5@35B8G=V A?>;C:8, <>6;82>AB59 =5@2>2>W A8AB5<8 ?@>4C:C20B8 G0AB>BC 

=5@2>28E V<?C;LAV2 4> ?@0FNNG8E <’O7V2, 2V4 ABC?5=N =0A8G5==O <’O7V2 

5=5@35B8G=8<8 A?>;C:0<8 (�@( V �&() B0 2V4 @>1>B8 V=H8E A8AB5< >@30=V7<C 

[472]. 

#V4 G0A 28:>=0==O @>1>B8 <0:A8<0;L=>W ?>BC6=>ABV @>;L <’O7>2>3> 

:><?>=5=B0 ?>;O30є C H284:><C @5A8=B57V �&( 70 @0EC=>: 

28A>:>5=5@35B8G=>W D>AD035==>W @5G>28=8 3 �@(, :>=F5=B@0FVO O:>3> C 

<’O70E 28I0 70 �&(. �0 A?@8O==O D5@<5=BC :@50B8=D>AD>:V=078, �@( 2V440є 

A2V9 D>AD0B=89 72’O7>: 045=>78=48D>AD>@=V9 :8A;>BV (��(), A8=B57CNG8 

�;V:>;V7 

":8A=5==O '
B2
>@
5=
=O
  5
=5
@3
VW,
 :
:0
;·
E2

-1
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�&(. �0 40=8<8 4>A;V465=L !. �>;:>20 [37], <0:A8<0;L=0 ?>BC6=VABL 

:@50B8=D>AD>:V=07=>3> <5E0=V7<C @>73>@B0єBLAO 265 G5@57 0,5-0,7 A5:C=4 2V4 

?>G0B:C @>1>B8. �D5:B82=VABL :@50B8=D>AD>:V=07=>3> <5E0=V7<C =04728G09=> 

28A>:0 3 76 %, =0B><VABL є<=VABL є =57=0G=>N. �>=0 >1<56CєBLAO 70?0A0<8 

�@( C <’O7>2V9 B:0=8=V, O:V 265 =0 5 A5:C=4V @>1>B8 <0:A8<0;L=>W 

V=B5=A82=>ABV 7=86CNBLAO =0 1/3, 0 =0 15 A5:C=4V 3 =0 ?>;>28=C. #VA;O FL>3> 

H284:VABL :@50B8=D>AD>:V=07=>W @50:FVW 7=86CєBLAO, 0 4> @5A8=B57C �&( 

70;CG0єBLAO 3;V:>;VB8G=89 <5E0=V7<. &0:V 40=V ?V4B25@465=V 4>A;V465==O<8 

J.S. Hirvonen et al. [348], O:V 28O28;8 7=865==O V=B5=A82=>ABV 1V3C =0 

48AB0=FVOE 40 <, 80 <, 100 < 70 C<>28 71V;LH5==O ;0:B0BC 2 :@>2V. !0 

7=865==O @>1>B>740B=>ABV <’O7V2 ?@8 71V;LH5==V :>=F5=B@0FVW ;0:B0BC ?V4 G0A 

28:>=0==O 28A>:>V=B5=A82=8E 2?@02 2:07Cє V P. Tesch [457]. 

!5 VA=Cє >4=>7=0G=>W 4C<:8 I>4> G0AC 70?CA:C 3;V:>;VB8G=>3> 

<5E0=V7<C @5A8=B57C �&(. �2060єBLAO, I> 0:B820FVO 3;V:>;VB8G=>3> 

<5E0=V7<C 2V41C20єBLAO ?VA;O 28G5@?C20==O 70?0AV2 �@(. $07>< V7 F8<, 

B. Saltin at al. [431] 2AB0=>28;8, I> ?VA;O 10-A5:C=4=>3> 25;>5@3><5B@8G=>3> 

=020=B065==O ?>BC6=VABN 110 % 2V4 VO2 max :>=F5=B@0FVO ;0:B0BC C <’O70E 

@V7:> 7@>A;0 ?>@V2=O=> 7V AB0=>< A?>:>N. L.H. Boobis et al. [357] B0 N.L. Jones 

[357] 2AB0=>28;8 ACBBє25 7@>AB0==O ;0:B0BC ?VA;O 6-W B0 10-W A5:C=4 

V=B5=A82=>W @>1>B8 =0 25;>5@3><5B@V. &0:8< G8=><, 02B>@8 AB25@46CNBL, I> 

3;V:>;V7 2:;NG0єBLAO >4@07C 7 ?>G0B:>< @>1>B8.  

' ?@>F5AV 3;V:>;V7C 704VO=V ,%-0 <’O7>2V 2>;>:=0, C O:8E @5A8=B57 �&( 

74V9A=NєBLAO 70 @0EC=>: <’O7>28E 70?0AV2 3;V:>35=C B0 3;N:>78, O:0 

4>AB02;OєBLAO :@>2’N. #V4 4VєN 1030BL>E D5@<5=BV2 H;OE>< 1030B>5B0?=>3> 

?@>F5AC 3;V:>;V7C 2V41C20єBLAO @>7I5?;5==O 3;N:>78 4> <>;>G=>W :8A;>B8. !0 

4C<:C !. �>;:>20 [37], ?>HB>2E>< 4> 0:B820FVW 3;V:>;VB8G=>3> <5E0=V7<C є 

GCB;82VABL D>AD>@8;078 B0 35:A>:8=078 4> ?V428I5==O :>=F5=B@0FVW ��( C 

A0@:>?;07<V <’O7>28E :;VB8=. !0 20-9 -30-9 A5:C=4V 2V4 ?>G0B:C V=B5=A82=>W 

@>1>B8 3;V:>;VB8G=89 <5E0=V7< 28E>48BL =0 <0:A8<0;L=C ?>BC6=VABL. +5@57 1 

E2 2V4 ?>G0B:C @>1>B8 3;V:>;VB8G=89 <5E0=V7< AB0є >A=>2=8< 465@5;>< 



61 

@5A8=B57C �&(. #>40;LH5 28:>=0==O @>1>B8 A?@8Oє =0:>?8G5==N <>;>G=>W 

:8A;>B8, I> 28:;8:0є 7=865==O 2=CB@VH=L>:;VB8==>3> @! V, O: =0A;V4>:, 

C?>2V;L=NєBLAO @5A8=B57 �&(.  

�D5:B82=VABL 3;V:>;V7C є =57=0G=>N. &0:, 7 >4=>3> <>;O 3;N:>78 V7 

2880 :�6 5=5@3VW 282V;L=OєBLAO ;8H5 240 :�6, I> 70157?5GCє ��� C <560E 

0,35-0,52. Є<=VABL 3;V:>;V7C 287=0G0єBLAO 2=CB@VH=L><’O7>28<8 70?0A0<8 

2C3;52>4V2, 740B=VABN >@30=V7<C DC=:FV>=C20B8 2 C<>20E 7=865=>3> @! 

A5@54>28I0. #V4 G0A 28:>=0==O 28A>:>V=B5=A82=>W @>1>B8 3;V:>;VB8G=89 

<5E0=V7< <>65 4><V=C20B8, ?>G8=0NG8 7 20-30 A5:C=48 4> 2-6 E28;8= 70;56=> 

2V4 @V2=O B@5=>20=>ABV.  

&0:, Hultman, Sjoholm [352] 2AB0=>28;8, I> H;OE>< 5;5:B@>AB8<C;OFVW: 

- B@820;VABN 1,28 A H284:VABL @5A8=B57C �&( 70 @0EC=>: 

@>7I5?;5==O �@( AB0=>28;0 ≈ 9,0 <<>;L·:3-1A.<.B.·A-1, 0 70 @0EC=>: 

3;V:>;V7C 3 ≈ 2,0 <<>;L·:3-1A.<.B.·A-1; 

- B@820;VABN 3 A H284:VABL @5A8=B57C �&( 70 @0EC=>: @>7I5?;5==O 

�@( AB0=>28;0 ≈ 5,0 <<>;L·:3-1A.<.B.·A-1, 0 70 @0EC=>: 3;V:>;V7C 3 ≈ 2,8 

<<>;L·:3-1A.<.B.·A-1; 

-B@820;VABN 30 A H284:VABL @5A8=B57C �&( 70 @0EC=>: @>7I5?;5==O 

�@( AB0=>28;0 ≈ 0,9 <<>;L·:3-1A.<.B.·A-1, 0 70 @0EC=>: 3;V:>;V7C 3 ≈ 3,8 

<<>;L·:3-1A.<.B.·A-1; 

- B@820;VABN 50 A H284:VABL @5A8=B57C �&( 70 @0EC=>: 

@>7I5?;5==O �@( AB0=>28;0 ≈ 0,4 <<>;L·:3-1A.<.B.·A-1, 0 70 @0EC=>: 

3;V:>;V7C 3 ≈ 4,1 <<>;L·:3-1A.<.B.·A-1. 

Withers et al. [471] 2AB0=>28;8 H;OE>< 25;>5@3><5B@VW: 

 - B@820;VABN 30 A H284:VABL @5A8=B57C �&( 70 @0EC=>: 

@>7I5?;5==O �@( AB0=>28;0 ≈ 2,0 <<>;L·:3-1A.<.B.·A-1, 0 70 @0EC=>: 

3;V:>;V7C 3 ≈ 4,4 <<>;L·:3-1A.<.B.·A-1; 

- B@820;VABN 60 A H284:VABL @5A8=B57C �&( 70 @0EC=>: 

@>7I5?;5==O �@( AB0=>28;0 ≈ 0,9 <<>;L·:3-1A.<.B.·A-1, 0 70 @0EC=>: 

3;V:>;V7C 3 ≈ 2,5 <<>;L·:3-1A.<.B.·A-1; 
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- B@820;VABN 90 A H284:VABL @5A8=B57C �&( 70 @0EC=>: 

@>7I5?;5==O �@( AB0=>28;0 ≈ 0,5 <<>;L·:3-1A.<.B.·A-1, 0 70 @0EC=>: 

3;V:>;V7C 3 ≈ 1,7 <<>;L·:3-1A.<.B.·A-1. 

�=0G=5 =0:>?8G5==O <>;>G=>W :8A;>B8 V %"2, 7=865==O @! :@>2V V 

3V?5@25=B8;OFVO ;535=L C:07CNBL =0 ?>A8;5==O 3;V:>;V7C C <’O70E. &0:5 

2V41C20єBLAO ?@8 V=B5=A82=>ABV @>1>B8, O:0 ?5@528ICє 50 % 2V4 <0:A8<0;L=>W 

05@>1=>W ?>BC6=>ABV (VO2 max). *59 @V25=L =020=B065==O 22060єBLAO ?>@>3>< 

0=05@>1=>3> >1<V=C (#�!") [249, 469].  

�5;8G8=0 #�!" є 206;828< ?>:07=8:>< 5D5:B82=>ABV ?@>F5AV2 

5=5@3>70157?5G5==O, 70 O:8< 287=0G0NBL ABC?V=L B@5=>20=>ABV, 4>7CNBL 

DV78G=V =020=B065==O. P.A. Farrel et al. [329] 2AB0=>28;8, I> <0@0D>=FV 

=570;56=> 2V4 @V2=O :20;VDV:0FVW B@8<0NBL B5<? =0 @V2=V 2V4ACB=>ABV 7@>AB0==O 

?;07<>2>3> ;0:B0BC, I> 2:07Cє =0 =5<>6;82VABL 28:>=C20B8 B@820;C @>1>BC =0 

@V2=V 28I5 #�!". 

":@5<> 284V;ONBL I5 >48= 0=05@>1=89 <5E0=V7< 5=5@3>70157?5G5==O 3 

<V>:V=07=89. #@8 7=0G=V9 :>=F5=B@0FVW ��( C <’O70E 2V41C20єBLAO @50:FVO 

?5@5=>AC 7 >4=VєW <>;5:C;8 ��( D>AD0B=>3> 72’O7:C =0 V=HC <>;5:C;C ��(: 

��( + ��( = �&( + � (. 

&0:0 @50:FVO 28=8:0є ?@8 28@065=V9 <’O7>2V9 2B><V, ?@8 @V7:><C 

48A10;0=AV H284:>ABV @>7I5?;5==O �&( V H284:>ABV @5A8=B57C �&(. #@8 

?>A8;5==V <V>:V=07=>W @50:FVW � ( <>65 4570<V=C20B8AO 4> V=>78=>2>W 

:8A;>B8, O:0 >@30=V7<>< =5 28:>@8AB>2CєBLAO, I> є 4C65 =5283V4=8< 4;O 

>@30=V7<C, >A:V;L:8 2545 4> 7=865==O 5=5@35B8G=8E 70?0AV2 >@30=V7<C.  � 

C<>20E AB0=C 2V4=>A=>3> <’O7>2>3> A?>:>N B0 ?@8 DV78G=8E =020=B065==OE 

?><V@=>W B0 25;8:>W V=B5=A82=>ABV �&( C A:5;5B=8E <’O70E 2V4=>2;NєBLAO 

?5@5206=> 70 @0EC=>: 05@>1=>3> <5E0=V7<C.  

!091V;LH V=B5=A82=> 05@>1=5 5=5@3>CB2>@5==O 2V41C20єBLAO C #% 

<’O7>28E 2>;>:=0E. �V4?>2V4=>, G8< 28I5 2V4A>B:>289 2<VAB #% 2>;>:>=, B8< 

1V;LH0 <0:A8<0;L=0 05@>1=0 ?>BC6=VABL <>65 1CB8 4>AO3=CB0. $07>< V7 B8<, 

G0AB8=0 @5A8=B57C �&( 05@>1=8< H;OE>< 2V41C20єBLAO V C <’O7>28E 2>;>:=0E 
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B8?C ,%-0, >A:V;L:8 2>=8 ?@8AB>A>20=V O: 4;O 0=05@>1=>3> 3;V:>;VB8G=>3> 

@5A8=B57C, B0: V 4;O 05@>1=>3>.  

' 728G09=8E C<>20E 05@>1=89 <5E0=V7< 70157?5GCє 90 % 2V4 7030;L=>W 

:V;L:>ABV �&(, O:0 @5A8=B57CєBLAO >@30=V7<><. ' O:>ABV 5=5@35B8G=8E 

AC1AB@0BV2 05@>1=>3> >:8A=5==O 28:>@8AB>2CNBLAO 3;N:>70, 28IV 68@=V 

:8A;>B8, 0<V=>:8A;>B8, <>;>G=0 :8A;>B0 B0 V=HV =54>>:8A=5=V ?@>4C:B8 

<5B01>;V7<C [37, 249, 351, 393, 423, 441, 442, 470]. 'AV FV @5G>28=8 ?>ABC?>2> 

?5@5B2>@NNBLAO C 0F5B8;-:>D5@<5=B � (Acetyl-CoA), O:89 C ?>40;LH><C 

>:8A=NєBLAO C A5@VW EV<VG=8E @50:FV9 (B0: 720=8< F8:;>< B@8:0@1>=>28E 

:8A;>B) 4> %"2 V !2".  

#@8 A?>6820==V >4=0:>2>W :V;L:>ABV "2 >1’є< 28:>=0=>W @>1>B8 1C45 

1V;LH8< C B><C 28?04:C, O:I> 2 O:>ABV 465@5;0 5=5@3VW 1C4CBL 28:>@8AB0=V 

2C3;52>48, 0 =5 68@8. *5 ?>OA=NєBLAO B8<, I> 4;O >:8A=5==O 2C3;52>4V2, 

?>@V2=O=> 7 68@0<8, :8A=N ?>B@V1=> =0 12 % <5=H5 V7 @>7@0EC=:C =0 >4=C 

A8=B57>20=C <>;5:C;C �&( [37]. &><C, 2 ?5@HC G5@3C, O: 465@5;> 5=5@3VW 

>@30=V7< 28:>@8AB>2Cє 70?0A8 2C3;52>4V2.  

"A:V;L:8 70?0A8 2C3;52>4V2 >1<565=V, ?VA;O WE 28G5@?C20==O 4> 

5=5@3>70157?5G5==O ?V4:;NG0NBLAO 68@8, O:V 4>72>;ONBL ACBBє2> ?>4>268B8 

28:>=0==O @>1>B8. "A=>2=8<8 ;V?V4=8<8 5=5@35B8G=8<8 465@5;0<8, O:V 

<>6CBL 1CB8 >:8A=5=V, є B@83;VF5@848 ?;07<8, 2=CB@VH=L><’O7>2V 

B@83;VF5@848 B0 2V;L=V 68@=V :8A;>B8. � O:>ABV 465@5;0 5=5@3VW <>6CBL 1CB8 

28:>@8AB0=V V 1V;:8, O:V ?@>E>4OBL AB04VW @>7I5?;5==O 2V4 0<V=>:8A;>B 4> 

3;N:>78. "4=0: WE=V9 C=5A>: =5 ?5@528ICє 10 % [249]. 

#>BC6=VABL 05@>1=>3> <5E0=V7<C >FV=NєBLAO 70 25;8G8=>N VO2 max.   

!. �>;:>2 [37] 22060є I> VO2 max 70;568BL O: 2V4 740B=>ABV A5@F52>-AC48==>W 

A8AB5<8 B@0=A?>@BC20B8 :8A5=L 4> ?@0FNNG8E <’O7V2, B0: V 2V4 H284:>ABV 9>3> 

CB8;V70FVW <’O7>28<8 :;VB8=0<8. .. . (C@<0= [238] CB>G=Nє, I> 740B=VABL 

<’O7V2 CB8;V7C20B8 :8A5=L ?5@528ICє <>6;82>ABV A5@F52>-AC48==>W A8AB5<8 

4>AB028B8 9>3> 4> <’O7V2, B><C ;V<VBCNG8< D0:B>@>< 4;O VO2 max є A0<5 

<>6;82>ABV A5@F52>-AC48==>W A8AB5<8.  
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"A:V;L:8 ?>:07=8: VO2 max 2V4>1@060є H284:VABL A?>6820==O "2 

<’O70<8, 0 =0 A:5;5B=V <’O78 ?@8?040є 1V;LH0 G0AB8=0 0:B82=>W <0A8 BV;0, 

<0:A8<0;L=5 A?>6820==O :8A=N @>7@0E>2CNBL =0 :V;>3@0< <0A8 BV;0. 

#>:07=8: VO2 max 2V4=. 40є <>6;82VABL >1’є:B82=> ?>@V2=N20B8 >AV1 V7 @V7=>N 

203>N.  

 0:A8<0;L=0 ?>BC6=VABL 05@>1=>3> @5A8=B57C 4>AO30єBLAO =0 2-3 E2 

V=B5=A82=>W @>1>B8 C A?>@BA<5=V2 B0 =0 4-5 E2 C =5B@5=>20=8E >AV1 V <>65 

?V4B@8<C20B8AO 2V4 15 4> 30 E2. �0 40=8<8, >B@8<0=8<8 !. �>;:>28< [37], 

VO2 max 2V4=. C <>;>48E ;N459, O:V =5 709<0NBLAO A?>@B><, AB0=>28BL 40-45 

<;·:3-1·E2-1, 0 C A?>@BA<5=V2, O:V @>72820NBL 28B@820;VABL 3 80-90 <;·:3-1·E2-1.  

�A=CNBL V AB0B52V 2V4<V==>ABV. &0:, 70 =0H8<8 4>A;V465==O<8, C 

ABC45=B>: 17-19 @>:V2, O:V =5 709<0NBLAO A?>@B><, A5@54=є 7=0G5==O VO2 max 01A. 

AB0=>28BL  2424,6 <;·:3-1, 0 VO2 max 2V4=. 3 40,1 <;·:3-1·E2-1, B>4V O: C N=0:V2 

FL>3> 2V:C A5@54=є 7=0G5==O VO2 max 01A. AB0=>28BL  3015,1 <;·:3-1, 0 VO2 max 2V4=. 3 

41,6 <;·:3-1·E2-1 [242]. /: 284=> 7 =02545=8E 40=8E, 1V;LH0 AB0B520 2V4<V==VABL 

?@>O2;OєBLAO 70 01A>;NB=8< ?>:07=8:><.  

Є<=VABL 05@>1=>3> @5A8=B57C �&( >1<56CєBLAO =0O2=VABN 5=5@35B8G=8E 

465@5;. "A:V;L:8 5=5@35B8G=V 70?0A8 >@30=V7<C 7=0G=V, 0 5D5:B82=VABL FL>3> 

<5E0=V7<C 28A>:0 (1;87L:> 50 %), B> V <>6;82VABL 28:>=C20B8 @>1>BC 70 

@0EC=>: =L>3> є =04728G09=> 25;8:>N. �D5:B82=VABL 05@>1=>3> <5E0=V7<C 

@5:><5=4CNBL 287=0G0B8 70 ?>:07=8:>< #�!". ' =5B@5=>20=8E >AV1 #�!" 

=0ABC?0є ?@8 A?>6820==V :8A=N 1;87L:> 50 % 2V4 VO2 max, 0 C A?>@BA<5=V2 

28A>:>W :20;VDV:0FVW 3 ?@8 80-90 % 2V4 VO2 max [37].  

�2060NG8 =0 B0:C 203><C @>;L <’O7V2 C 70157?5G5==V DC=:FV>=0;L=8E 

<>6;82>AB59 ;N48=8, 2G5=V 4>A;V46CNBL F59 72’O7>:. M. Maciejczyk et al. 

[390] 2AB0=>28;8 C G>;>2V:V2 18-30 @. 2V4ACB=VABL :>@5;OFVW <V6 2V4A>B:>28< 

2<VAB>< <’O7>2>3> :><?>=5=B0 B0 ?>:07=8:>< VO2 max 2V4=., 0;5 28O28;8 

?><V@=89 ABC?V=L ?>78B82=>W :>@5;OFVW 7 ?>:07=8:>< VO2 max 01A.. #@8 FL><C 

02B>@8 2V4<VB8;8, I> =87L:V 7=0G5==O ?>:07=8:0 VO2 max 2V4=. >1C<>2;5=V =5 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Maciejczyk%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24752377
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?5@5203>N <’O7>2>3> G8 68@>2>3> :><?>=5=BV2, 0 28A>:8<8 7=0G5==O<8 <0A8 

BV;0.  

�=HV 4>A;V465==O 2:07CNBL =0 ?@>B8;56=5. &0:, S. Saha [455] 28O28;0, 

I> <’O7>289 :><?>=5=B <0є =0928I89 ABC?V=L :>@5;OFVW 7 VO2 max C ABC45=BV2 

:>;546C. C.-H. Kim et al. [364] 28O28;8 7=0G=89 72’O7>: <V6 VO2 max B0 

<’O7>2>N <0A>N O: C <>;>48E ;N459 (27 ± 4 @>:V2), B0: V C 2V:>2V9 3@C?V 58 ± 5 

@>:V2.  S. Van der Zwaard et al. [450] 2:07CNBL =0 203><C @>;L A:5;5B=8E <’O7V2 

4;O VO2 max, ?>2’O7CNG8 F5, =0A0<?5@54, V7 WE=L>N <VB>E>=4@V0;L=>N 

>:8A=N20;L=>N 740B=VABN.  

�=0;V7CNG8 <’O7>289 :><?>=5=B, D. Bunout et al. [ ] 28O28;8, I> 

7=0G=8< ?@548:B>@>< VO2 max C G>;>2V:V2 є <0A0 BV;0 157 68@>2>3> 

:><?>=5=B0, G>3> =5 A?>AB5@V30;>AO C 6V=>:. &0:8< G8=><, >4=>7=0G=>W 4C<:8 

A5@54 CG5=8E AB>A>2=> ABC?5=N 2?;82C <’O7>2>3> :><?>=5=B0 =0 05@>1=V 

<>6;82>ABV =0 40=89 G0A =5 VA=Cє. 

 

1.2.2. �2’O7>: 68@>2>W G0AB:8 <0A8 BV;0 7 DC=:FV>=0;ь=8<8 
<>6;82>ABO<8 ;N48=8. �8@>289 :><?>=5=B 28:>=Cє 70E8A=C B0 

5=5@35B8G=C DC=:FVN. /: 5=5@35B8G=89 <0B5@V0; 68@8 28:>@8AB>2CNBLAO 

3>;>2=8< G8=>< C AB0=V A?>:>N B0 ?@8 28:>=0==V B@820;>W <0;>V=B5=A82=>W 

DV78G=>W @>1>B8 [227, 469]. $07>< V7 F8<, 206;82>N є @>;L 68@>2>W B:0=8=8 C 

?@>F5A0E A8=B57C, =0:>?8G5==O B0 <5B01>;V7<C 3>@<>=V2. &><C :V;L:VA=0 7<V=0 

68@>2>W B:0=8=8 28:;8:0є 3>@<>=0;L=V @>7;048 [181, 188].  

�5?>=CNG0 DC=:FVO 68@>2>W B:0=8=8 E0@0:B5@87CєBLAO 28A>:>N 

:>=F5=B@0FVєN AB5@>W4=8E 3>@<>=V2. �8@>20 B:0=8=0 AB8<C;Nє A5:@5FVN 

V=AC;V=C. "A:V;L:8 AB5@>W4=V 3>@<>=8 @53C;NNBL >A=>2=89 >1<V=, B5<?5@0BC@C 

BV;0, �&, ?V4B@8<CNBL =0B@Vє2>-:0;Vє289 10;0=A, 0 V=AC;V= A?@8Oє H284:><C 

?@>=8:=5==N 3;N:>78 C <’O7>2C :;VB8=C, 68@>20 B:0=8=0 >?>A5@54:>20=> 

2?;820є =0 740B=VABL 28:>=C20B8 DV78G=C @>1>BC [69, 70, 226, 321, 415].  

�@V< 5=4>:@8==>W DC=:FVW, 68@>20 B:0=8=0 28:>=Cє DC=:FVN 

45?>=C20==O 2>48 B0 5=5@35B8G=8E @5AC@AV2. $53C;OB>@>< :V;L:>ABV 68@>2>W 

https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-018-0993-y#auth-1
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B:0=8=8 2 >@30=V7<V є 420 ?@>B8;56=> A?@O<>20=V ?@>F5A8: ;V?>;V7 B0 

;V?>35=57. %0<5 WE=V9 10;0=A A?@8Oє ?V4B@8<0==N AB0;>W <0A8 BV;0. �8@>2V 

:;VB8=8 ?@>4C:CNBL 1V>;>3VG=> 0:B82=C AC1AB0=FVN – ;5?B8=. �5?B8= 

?@83=VGCє A5:@5FVN =59@>?5?B84C Y 2 3V?>B0;0<CAV, O:89 15@5 CG0ABL C 

D>@<C20==V 2V4GCBBO 3>;>4C B0 7=86Cє ?@>4C:FVN B5?;0, B><C ;5?B8= A?@8Oє 

7=865==N <0A8 BV;0 H;OE>< 7<5=H5==O 0?5B8BC, ?V428I5==N ?@>4C:FVW B5?;0 

B0 DV78G=>W 0:B82=>ABV.  

"B65, ?@>4C:FVO ;5?B8=C є 70E8A=8< <5E0=V7<>< 2V4 >68@V==O [181]. 

#@8 22545==V ;5?B8=C ?0FVє=B0< 7 9>3> 45DVF8B>< ?@>BO3>< 9 <VAOFV2 

2V47=0G5=> 7<5=H5==O <0A8 BV;0 =0 14,7 :3. #>є4=0==O B5@0?VW ;5?B8=>< 7 

=87L:>:0;>@V9=>N 4VєB>N ?@82>48BL 4> 7<5=H5==O <0A8 BV;0 70 1 <VAOFL =0 

1 :3, 0 70 6 <VAOFV2 3 2 A5@54=L><C =0 5,4 :3 [187]. !0 ACG0A=><C 5B0?V 

22060єBLAO, I> A?04:>20 AE8;L=VABL 4> @>728B:C >68@V==O @50;V7CєBLAO 

H;OE>< 7=865==O GCB;82>ABV 4> 30;L<V2=>3> 2?;82C ;5?B8=C =0 E0@G>2C 

?>254V=:C B0 >:8A=C 740B=VABL 68@V2 [181]. 

�0 <VAF5< =0:>?8G5==O 68@>2>W B:0=8=8 ?@89=OB> @>7@V7=OB8 

?V4H:V@=89 68@ B0 2VAF5@0;L=89 68@ (68@>20 B:0=8=0, O:0 ?>:@820є 

2=CB@VH=V >@30=8). (C=:FVW 2VAF5@0;L=>3> 68@C 72>4OBLAO 4> 70E8ABC 

2=CB@VH=VE >@30=V2 2V4 <5E0=VG=8E ?>H:>465=L, DV:A0FVW 2 G5@52=V9 

?>@>6=8=V, 70E8ABC 2V4 7092>W B5?;>2B@0B8 [227].  

'=V:0;L=0 >A>1;82VABL 2VAF5@0;L=>3> 68@C ?>;O30є 2 B><C, I> 9>3> 

=04<V@=0 :V;L:VABL <>65 1CB8 2 >AV1 V7 =>@<0;L=>N :V;L:VABN ?V4H:V@=>3> 

68@C, B>1B> 7 =>@<0;L=>N <0A>N BV;0 [14]. %CG0A=V 4>A;V465==O 4>2>4OBL, I> 

7@>AB0==O 2VAF5@0;L=>3> 68@C <>65 A?@8OB8 28=8:=5==N FV;>3> @O4C E2>@>1, 

B>4V O: 7@>AB0==O ?V4H:V@=>3> 68@C 4> ?52=8E 7=0G5=L C @07V 715@565==O 

=>@<8 2VAF5@0;L=>3> 68@C =5 71V;LHCє B0:89 @878: [14, 181, 227].  

�VAF5@0;L=89 68@ 2V4V3@0є ?@>B870?0;L=C DC=:FVN, 2V= 1V;LH 

V=5@2>20=89, <0є 28I89 @V25=L ;V?>;V7C V 2?;820є =0 2<VAB A8AB5<=8E 

3>@<>=V2, B0:8E O: ;5?B8=, 048?>=5:B8=, AB0B52V 3>@<>=8. � V=H>3> 1>:C, 

3>@<>=0;L=V 7<V=8 <>6CBL 2?;820B8 =0 A8=B57 2VAF5@0;L=>3> 68@C. !0 F5 
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2:07Cє AE8;L=VABL 4> 2VAF5@0;L=>3> >68@V==O C G>;>2V:V2, O:V AB@0640NBL =0 

A8AB5<=5 =54>A8?0==O B0 E@>=VG=89 AB@5A [181, 227]. "B65, B25@465==O ?@> 

=87L:C 1V>;>3VG=C 0:B82=VABL 68@>2>3> :><?>=5=B0 є E81=8<. 

�8@>20 B:0=8=0 ;N4AL:>3> >@30=V7<C <>65 1CB8 42>E B8?V2: 1V;0 

68@>20 B:0=8=0 B0 1C@0 68@>20 B:0=8=0. $V7=V B8?8 68@>2>W B:0=8=8 <0NBL 

AB@C:BC@=V V DC=:FV>=0;L=V >A>1;82>ABV. �48?>F8B 1V;>3> 68@C A:;040єBLAO 7 

>4=>3> 25;8:>3> 70 >1’є<>< 68@>2>3> <VEC@0, O:89 709<0є ?@0:B8G=> 2AN 

?;>IC :;VB8=8, 7 O4@>< =0 ?5@8D5@VW. �V;0 68@>20 B:0=8=0 28:>=Cє DC=:FVN 

45?>=C20==O 5=5@3VW C 283;O4V B@83;VF5@84V2 V @53C;OFVW 5=5@35B8G=>3> 10;0=AC 

B0 5=4>:@8==C DC=:FVN.  

� 048?>F8B0E 1C@>W 68@>2>W B:0=8=8 <VAB8BLAO 45:V;L:0 =525;8:8E 

68@>28E :@0?5;L V 1030B> <VB>E>=4@V9, O:V 2<VICNBL 70;V7>, O:5 V =040є B:0=8=V 

1C@5 7010@2;5==O. �C@0 68@>20 B:0=8=0 :@0I5 V=5@2>20=0. (C=:FVO 1C@>W 

68@>2>W B:0=8=8 ?>;O30є 2 35=5@0FVW 5=5@3VW C 283;O4V B5?;0 (B5@<>35=57). 

�C@89 68@ C ?V4H:V@=>-68@>2V9 :;VB:>28=V 2 ;N4AL:><C BV;V @>7B0H>20=89 

@V2=><V@=> 7 ?5@5203>N C 7>=V AV4=8FL V AB53>=.  

�V;0 68@>20 B:0=8=0 2VAF5@0;L=>W ;>:0;V70FVW @>7B0H>20=0 =5@V2=><V@=>, 

7 =04<V@=>N ;>:0;V70FVєN C 25@E=V9 G0AB8=V BC;C10 B0 =0 682>BV (C A0;L=8:C, 

1@86V), 0 B0:>6 C 2=CB@VH=VE >@30=0E [227].   

$O4 4>A;V4=8:V2 AB25@46CNBL ?@> =530B82=89 2?;82 =04<V@=>W :V;L:>ABV 

2VAF5@0;L=>3> 68@C =0 35=5@0FVN V<?C;LAV2 C A5@FV B0 WE=L>W ?@>2V4=>ABV, 

A?@8O==O 28=8:=5==N 0@B5@V0;L=>W 3V?5@B>=VW B0 V=H8E =530B82=8E 2?;82V2 =0 

DC=:FVN A5@FO. +5@57 1;87L:5 0=0B><VG=5 @>7B0HC20==O 4> A5@FO 

2VAF5@0;L=89 68@ G8=8BL <VAF52C 4VN =0 :>@>=0@=89 :@>2>>1V3 [227, 354].  

�>:0;V70FVO 2VAF5@0;L=>3> 68@C =02:>;> AC48= <>65 =530B82=> 

2?;820B8 =0 B>=CA AC48= B0 7<V=N20B8 <>@D>;>3VN AC48==>W ABV=:8 [355]. 

�1V;LH5==O <0A8 BV;0 70 @0EC=>: 68@C =0 10 % ?V428ICє 7030;L=89 @V25=L 

E>;5AB5@8=C 2 ?;07<V :@>2V =0 0,3 <<>;L·;-1, I> B0:>6 71V;LHCє @878: 

28=8:=5==O VH5<VG=>W E2>@>18 A5@FO ?@>BO3>< 5 @>:V2 =0 10 % [299]. 
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"A>1;82C @>;L 2V4V3@0є 68@>20 B:0=8=0 2 >@30=V7<V 6V=>:. �AB0=>2;5=>, 

I> 7=865==O 2V4A>B:>2>3> 2<VABC 68@C 2 >@30=V7<V =86G5 16 % 2V4 7030;L=>W 

<0A8 BV;0 ?>@CHCє 28@>1;5==O >@30=V7<>< 6V=>G8E AB0B528E 3>@<>=V2 

5AB@>35=V2. #@>4C:FVO 5AB@>35=V2 BVA=> ?>2’O70=0 7 68@>2>N B:0=8=>N. 

�=865==O ?@>4C:FVW 5AB@>35=V2 ?>@CHCє :>=B@>;L 3V?>DV7>< DC=:FVW OєG=8:V2, 

I> ?@82>48BL 4> 2V4ACB=>ABV >2C;OFVW [227]. *59 D0:B>@ =5>1EV4=> 

2@0E>2C20B8 C ?@>F5AV >74>@>2G8E V A?>@B82=8E B@5=C20=L B0 ?@8 =040==V 

@5:><5=40FV9 I>4> AEC4=5==O.  

"1<V= 68@V2 2 >@30=V7<V BVA=> ?>2’O70=89 V7 >1<V=>< 1V;:V2 B0 

2C3;52>4V2. �V;:8 B0 2C3;52>48, O:V =04E>4OBL 2 >@30=V7< C =04;8H:C, 

?5@5B2>@NNBLAO =0 68@8 V 45?>=CNBLAO 2 >@30=V7<V. �0 C<>28 3>;>4C20==O 

68@8 @>7I5?;NNBLAO V AB0NBL 465@5;>< 2C3;52>4V2 [227].  

�>A;V465==O<8 %. %0;L=8:>2>W [214] 2AB0=>2;5=> <V=;82VABL 

:><?>=5=B=>3> A:;04C <0A8 BV;0 C 6V=>: C ?@>F5AV >=B>35=57C. �2B>@:0 

28O28;0, I> 2V4 30 4> 40 @>:V2 2<VAB 68@>2>3> :><?>=5=B0 71V;LHCєBLAO. G. 

Kaur et al. [361] >B@8<0;8 B>B>6=V @57C;LB0B8, 707=0G0NG8, I> 7 2V:>< C 50-80 

@VG=8E 6V=>:, O:V ?@>6820NBL C <VAB0E, 2<VAB 68@>2>3> B0 <’O7>2>3> 

:><?>=5=B0 7<V=NєBLAO. �2B>@8 2AB0=>28;8, I> =091V;LHV 7=0G5==O 68@>2>3> 

:><?>=5=B0 E0@0:B5@=V 4;O 56-60 @VG=8E 6V=>:. �2060NG8 =0 <V=;82VABL 

:><?>=5=B=>3> A:;04C BV;0 C ?@>F5AV >=B>35=57C ;N48=8 B0 9>3> 72’O7>: 7 

VO2 max, 206;82> >B@8<0B8 40=V ?@> CAV 2V:>2V 3@C?8 B0 35=45@=V 2V4<V==>ABV. 

�A=CNBL ?C1;V:0FVW, O:V 4>2>4OBL 203><89 2?;82 68@>2>3> :><?>=5=B0 =0 

DC=:FV>=0;L=V <>6;82>ABV ;N48=8. P. Setty et al. [437] 2AB0=>28;8 =530B82=89 

72’O7>: 68@>2>3> :><?>=5=B0 7 VO2 max V7 DC=:FV>=0;L=8<8 <>6;82>ABO<8 

:0@4V>-@5A?V@0B>@=>W A8AB5<8 2 >AV1 18-22 @>:V2 V7 4V03=>AB>20=8< >68@V==O<. 

&0:, 28A>:89 ABC?V=L :>@5;OFVW 28O28;8 <V6 >68@V==O< B0 VO2 max 2V4=. (r = -0,88; 

@ < 0,05). �AB0=>2;5=> B0:>6 28A>:89 ABC?V=L ?>78B82=>W :>@5;OFVW <V6 

>68@V==O< B0 7@>AB0==O< +%% ?V4 G0A 28:>=0==O =020=B065=L =0 1V3>2V9 

4>@V6FV (r = 0,80; @ <0,05).  
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!0 =530B82=89 2?;82 68@>2>3> :><?>=5=B0 =0 ?>:07=8: VO2 max 2 >AV1 V7 

>68@V==O< 2:07Cє C A2>WE 4>A;V465==OE  . Pourhassan et al. [424]. 

�>A;V46CNG8 ABC45=BV2 G>;>2VG>W AB0BV, S. Saha [455] 28O28;0, I> 

:><?>=5=B=89 A:;04 BV;0 4>1@5 :>@5;Nє 7 VO2 max. �2B>@:>N 2AB0=>2;5=> 

=530B82=89 72’O7>: VO2 max V7 2V4A>B:>28< 2<VAB>< 68@C 2 >@30=V7<V.  

M. Sharma et al. [386] 2AB0=>28;8 =530B82=89 2?;82 68@>2>3> 

:><?>=5=B0 =0 05@>1=V <>6;82>ABV G>;>2V:V2 25-35 @>:V2. �2B>@8 2:07CNBL =0 

=530B82=89 :>@5;OFV9=89 72’O7>: 4C65 28A>:>3> ABC?5=N <V6 VO2 max B0 

2V4A>B:>28< 2<VAB>< 68@>2>3> :><?>=5=B0 (-0,929; @  < 0,001).  

H. Mondal, Mishra S.P. [405] 28O28;8 C G>;>2V:V2 18-25 @>:V2 28A>:89 

ABC?V=L =530B82=>W :>@5;OFVW <V6 2V4A>B:>28< 2<VAB>< ?V4H:V@=>3> 68@C V 

?>:07=8:>< VO2 max 2V4=.. D. Bunout et al. [309] 2AB0=>28;8, I> <0A0 BV;0 157 

68@C C G>;>2V:V2 є 206;828< ?@548:B>@>< <0:A8<0;L=>3> A?>6820==O :8A=N. 

M. Maciejczyk et al. [390] 2AB0=>28;8 ?><V@=89 ABC?V=L =530B82=>W :>@5;OFVW C 

G>;>2V:V2 18-30 @>:V2 <V6 ?>:07=8:>< VO2 max 2V4=. B0 <0A>N BV;0, � &, 68@>28< 

:><?>=5=B><. $07>< V7 B8<, 02B>@8 2:07CNBL =0 2V4ACB=VABL :>@5;OFVW 7V 

2<VAB>< <’O7>2>3> :><?>=5=B0.  

$O4 ?C1;V:0FV9 A2V4G0BL ?@> =530B82=C :>@5;OFVN 68@>2>3> :><?>=5=B0 

7 VO2 max C 6V=>: @V7=8E 2V:>28E 3@C?. &0:, K. Oda et al. [359] 2AB0=>28;8 

=530B82=V :>@5;OFV9=V 72’O7:8 VO2 max V7 2V4A>B:>28< 2<VAB>< 68@C 2 >@30=V7<V 

C O?>=AL:8E G>;>2V:V2 (r  = -0,684; @  < 0,001) B0 6V=>: ( r  = -0,681; @  < 0,001) 

30-52 @>:V2. ". Brezdeniuk [295] 2AB0=>28;0, I> 4;O ABC45=B>: 17-21 @>:C, O:V 

<0NBL «=87L:89» B0 «=>@<0;L=89» 2<VAB 68@>2>3> :><?>=5=B0, @5єAB@CєBLAO 

?5@5206=> «2V4<V==89» @V25=L VO2 max 2V4=. 70 :@8B5@VO<8 /.#. #O@=0B0.  

&0:8< G8=><, CAV 4>A;V465==O ?V4B25@46CNBL 40=V ?@> =530B82=89 

:>@5;OFV9=89 72’O7>: 68@>2>3> :><?>=5=B0 7 05@>1=8<8 DC=:FV>=0;L=8<8 

<>6;82>ABO<8 ?@54AB02=8:V2 @V7=>W AB0BV B0 @V7=8E 2V:>28E 3@C?. �E=O 

2V4<V==VABL ?>;O30є ;8H5 C ABC?5=V =530B82=>W :>@5;OFVW. 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Mondal%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28764152
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mishra%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=28764152
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-018-0993-y#auth-1
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maciejczyk%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24752377
https://www.sciencedirect.com/science/article/pii/S2095254613000021#!
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1.2.3. �=45:A <0A8 BV;0 V DC=:FV>=0;ь=V <>6;82>ABV ;N48=8.  0A0 

BV;0 є >4=8< V7 ?>:07=8:V2, O:89 2:;NG0NBL 4> 0=B@>?><5B@8G=>W <>45;V 

74>@>2>W ;N48=8 [372]. �;5 V=D>@<0B82=8< 2V= є ;8H5 C ?>є4=0==V 7 V=H8<8 

E0@0:B5@8AB8:0<8 [135]. &0:, >A>10 7 <0A>N BV;0 2 70 :3 V 7@>AB>< 195 A< 

<0B8<5 =54>AB0B=N 203C, 0 >A>10 7 B0:>N 6 <0A>N V 7@>AB>< 160 A< 265 

<0B8<5 =04;8H:>2C <0AC BV;0. &><C 7@VAB V <0A0 BV;0 270є<>?>2’O70=V. 

 .(. �20=VFL:89 [91] 22060є, I> FV 420 ?>:07=8:8 =0 2/3 >1C<>2;NNBL 

20@V015;L=VABL CAVE V=H8E ?>:07=8:V2.  

�5;L3V9AL:89 A>FV>;>3 A. Quetelet [462] @>7@>182 ?>:07=8:, O:89 

4>72>;Oє >FV=8B8 ABC?V=L 2V4?>2V4=>ABV <0A8 BV;0 4> 7@>ABC. �024O:8 � & 

?>?C;OFVN <>6=0 @>74V;8B8 =0 :0B53>@VW 2V4 =54>AB0B=L>W <0A8 BV;0 4> 

>68@V==O ��� ABC?5=O B0 ?>2’O70B8 7=0G5==O FL>3> ?>:07=8:0 7 V<>2V@=VABN 

28=8:=5==O 70E2>@N20=L (B01;. 1.1).  

&45?<JO 1.1 

�;0A8DV:0FVO <0A8 BV;0 C 4>@>A;8E V G0AB>B0 28=8:=5==O 
70E2>@N20=ь (Adolphe Quetelet, 1869) [ ] 

�;0A8DV:0FVO <0A8 
BV;0 

� &, 
:3·(< 2)-1 

�<>2V@=VABL @>728B:C 70E2>@N20=L 
A5@F52>-
AC48==8E 

1@>=E>-
;535=528E 5=4>:@8==8E 

!54>AB0B=O <0A0 < 18,5 =87L:0 71V;LH5=0 =87L:0 
!>@<0 18,5-24,9 =87L:0 =87L:0 =87L:0 
!04;8H:>20 <0A0 > 25,0 

#5@54>68@V==O 
(3;04:VABL) 25,0-29,9 A5@54=O =87L:0 =87L:0 

"68@V==O I ABC?5=O 30,0-34,9 71V;LH5=0 =87L:0 A5@54=O 

"68@V==O II ABC?5=O 35,0-39,9 
7=0G=> 
71V;LH5=0 

<>6;82>, 
71V;LH5=0 71V;LH5=0 

"68@V==O III 
ABC?5=O > 40,0 

VAB>B=> 
71V;LH5=0 71V;LH5=0 7=0G=> 01> VAB>B=> 

71V;LH5=0 
 

%;V4 70C2068B8, I> F59 ?>:07=8: @>7@0E>20=89 ;8H5 =0 4>@>A;8E. �V= 

28:>@8AB>2CєBLAO �""� ?V4 01@52V0BC@>N � � (body mass index). � & H8@>:> 

70AB>A>2CєBLAO C AB0B8AB8G=8E V <548G=8E 4>A;V465==OE O: ?@>3=>AB8G=89 

D0:B>@ 28=8:=5==O E2>@>1 [434] B0 2 >74>@>2GV9 DV78G=V9 :C;LBC@V V A?>@BV O: 

https://uk.wikipedia.org/wiki/1869
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<0@:5@ 4;O ?V4B@8<0==O >?B8<0;L=>W 2038 BV;0, 0 B0:>6 V7 <5B>N A?>@B82=>3> 

2V41>@C V A?>@B82=>W >@Vє=B0FVW [195, 211]. 

$07>< V7 F8<, D0EV2FV @5:><5=4CNBL 28:>@8AB>2C20B8 � & ;8H5 4;O 

>@Vє=B>2=>W >FV=:8, >A:V;L:8 2V= E0@0:B5@87CNBLAO 4>AB0B=L>N <V=;82VABN, 

=0?@8:;04, 4;O >AV1, O:V 709<0NBLAO @V7=8<8 2840<8 DV78G=>W 0:B82=>ABV [91, 

126, , 178, 211]. �0=OBBO :C;LBC@87<>< 1C4CBL A?@8OB8 7=0G=><C 7@>AB0==N 

FL>3> ?>:07=8:0, B>4V O: A8AB5<0B8G=V 70=OBBO, ?>2’O70=V 7 ?@>O2>< 

28B@820;>ABV, 1C4CBL 7=86C20B8 F59 ?>:07=8:.  

Є48=>W 4C<:8 C =0C:>28E :>;0E AB>A>2=> � & O: ?@>3=>AB8G=>3> 

D0:B>@C =5 VA=Cє. !87:0 D0EV2FV2 22060NBL, I> =04V9=VABL FL>3> ?>:07=8:0 O: 

?@548:B>@0 74>@>2’O є 2V4=>A=>N, >A:V;L:8 EB>AL <0є 70E2>@N20==O, 0 9>3> 

� & 7=0E>48BLAO 2 <560E =>@<8; V =02?0:8, 4>AB0B=L> ?@8:;04V2, :>;8 2 >A>18 

=5<0є ?@>1;5< 7V 74>@>2’O<, 0;5 є =04<V@=0 2030.  

�=0;V7CNG8 ?C1;V:0FVW C <548G=V9 30;C7V, =87:0 4>A;V465=L ?>:07CNBL 

28A>:C ?@>3=>AB8G=C =04V9=VABL � &. &0:, !. . �CH=0@L>20 [116] 22060є 9>3> 

=04V9=8< <0@:5@>< ?>@CH5==O 68@=>:8A;>3> A?5:B@C B@83;VF5@84V2 

A8@>20B:8 :@>2V E2>@8E =0 FC:@>289 4V015B.  . . "AB@>2AL:89, !.�. �>@6 

[183] 22060NBL F59 ?>:07=8: =04V9=8< 4;O ?@>3=>7C20==O H284:>3> 

?@>3@5AC20==O E@>=VG=>3> >1AB@C:B82=>3> 70?0;5==O ;535=L. 

!5=04V9=8< ?@>3=>AB8G=8< <0@:5@>< F59 ?>:07=8: 22060NBL AB>A>2=> 

A?@>1 :;0A8DV:0FVW :0@4V><5B01>;VG=>3> 74>@>2’O. ' A2>WE 4>A;V465==OE              

A.J. Tomiyama et al. [461] ?>@V2=O;8 � & V7 V=H8<8 <0@:5@0<8 

:0@4V><5B01>;VG=8E ?>@CH5=L (@V2=5< �&, B@83;VF5@84V2, E>;5AB5@8=C, 

3;N:>78 2 ?;07<V :@>2V, V=AC;V=>@578AB5=B=>ABV O: <0@:5@V2 70?0;5==O). 

�;87L:> 19,8 <V;L9>=V2 0<5@8:0=FV2 =5 <0NBL ?0B>;>3VG=8E 7<V= 28I573040=8E 

V=48:0B>@V2 ?@8 � &, O:89 2V4?>2V40є >68@V==N. �;87L:> 15 % 0<5@8:0=FV2 V7 

� & 28I5 35,0 <0;8 2V4<V==89 AB0= 74>@>2’O.  

 . �C1, �.  5;530 [62] 22060NBL, I> C 4VB59 7=0G5==O � &, O:V 

2V4?>2V40NBL >68@V==N, є D0:B>@>< @878:C 28=8:=5==O  70E2>@N20=L. 

�8O2;5=>, I> 28A>:V 7=0G5==O � & 7=86CNBL ?>:07=8:8 O:>ABV 68BBO 
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ABC45=B>: 70 H:0;>N «(V78G=0 0:B82=VABL» B0 «$>;L 5<>FV9=8E D0:B>@V2 2 

>1<565==V 68BBє4VO;L=>ABV» [134]. 

!5>4=>7=0G=V @57C;LB0B8 >B@8<0=V ?@8 4>A;V465==V 2?;82C � & =0 

DV78G=C V DC=:FV>=0;L=C ?V43>B>2;5=VABL. &0:, S. Koley et al. [367] 2AB0=>2;5=> 

AB0B8AB8G=> 7=0GCI89 72’O7>: � & V7 ?>:07=8:0<8 :8ABL>2>W 48=0<><5B@VW (t = 

9,73; @ < 0,001). P. Heydari et al. [418], 4>A;V46CNG8 ABC45=BV2, 2AB0=>28;8 

ABC?V=L :>@5;OFVW Vo2 max 2V4=. V7 <0A>N BV;0. =0 @V2=V (r = 0,61), 0 V7 � & 3 =0 @V2=V 

(r = 0,55). &><C 02B>@8 22060NBL, I> <0A0 BV;0 B0 � & є D0:B>@0<8, O:V 

?52=>N <V@>N 287=0G0NBL DC=:FV>=0;L=V <>6;82>ABV, 7>:@5<0 VO2 max 2V4=.. 

$07>< 7 B8<, G. Dimitric et al. [316], 4>A;V46CNG8 72’O7:8 

0=B@>?><5B@8G=8E E0@0:B5@8AB8: V7 @CE>28<8 74V1=>ABO<8 4V2G0B-?;02FV2 14-

15 @>:V2, =5 28O28;8 7=0GCI>3> 72O7:C � & 7V 740B=VABN ?@>O2;OB8 @CE>2V 

74V1=>ABV C ?;020==V @V7=8<8 AB8;O<8. S. Saha [455] 4>A;V48;0 :>@5;OFV9=V 

72’O7:8 <0A8 BV;0, 7@>ABC B0 � & V7 VO2 max 2V4=. C ABC45=BV2 :>;546V2, A5@54=є 

7=0G5==O 2V:C O:8E 2V4?>2V40;> 20,5 @>:0<. �2B>@:0 28O28;0 =091V;LH89 

ABC?V=L :>@5;OFVW 7 <0A>N BV;0 (r = 0,657), <5=H89 ABC?V=L :>@5;OFVW 7V 7@>AB>< 

(r = 0,466) V =09=86G89 ABC?V=L :>@5;OFVW 7 � & (r = 0,388). &0:8< G8=><, 02B>@ 

?@89H;0 4> 28A=>2:C, I> � & =5 <>65 1CB8 ?@548:B>@>< VO2 max 2V4=..  

G. Spori et al. [340] 22060NBL, I> >FV=:0 5D5:B82=>ABV 2?;82C DV78G=>3> 

28E>20==O ;8H5 70 ?>:07=8:0<8 2038 B0 � & <>65 1CB8 =5?@028;L=> 

28B;C<0G5=0, >A:V;L:8 =57@>7C<V;>, 70 @0EC=>: 68@>2>3> G8 <’O7>2>3> 

:><?>=5=B0 2V41C;8AO 7<V=8. �2B>@8 @5:><5=4CNBL 74V9A=N20B8 >FV=:C 70 

:><?;5:A>< ?>:07=8:V2.  

"... �@5745=N:, .. . (C@<0= [20] 4>A;V48;8 DV78G=V O:>ABV N=0:V2 B0 

4V2G0B 17-21 @>:C 7 @V7=8< � & B0 2<VAB>< <’O7>2>3> :><?>=5=B0. �>A;V4=8:8 

2AB0=>28;8 7@>AB0==O DV78G=>W ?V43>B>2;5=>ABV O: C N=0:V2, B0: V C 4V2G0B 

70;56=> 2V4 7@>AB0==O 2<VABC <’O7>2>3> :><?>=5=B0 B0 71V;LH5==O 7=0G5=L 

� &. �;5 C N=0:V2 B0:0 B5=45=FVO ?@>O2;OєBLAO 1V;LH>N <V@>N. �>;8 

71V;LH5==O � & ?>2’O70=5 7V 7@>AB0==O< 2<VABC 68@>2>3> :><?>=5=B0, 02B>@8 

28O28;8 ?@>B8;56=C B5=45=FVN: 1V;LHV 7=0G5==O � & B0 2V4A>B:>2>3> 2<VABC 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Heydari%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28461880
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68@>2>3> :><?>=5=B0 >1C<>2;NNBL =86GV ?>:07=8:8 DV78G=8E O:>AB59. #@8 

FL><C C N=0:V2 B0:0 B5=45=FVO є 1V;LH 28@065=>N.  

$>7@>1=8:8 =>@<0B82V2 DV78G=>W ?V43>B>2;5=>ABV 4;O =0A5;5==O ':@0W=8 

2@0EC20;8 206;82C @>;L � &. %;V4 707=0G8B8, I> >AB0==V9 20@V0=B B5ABV2 B0 

=>@<0B82V2 >FV=N20==O DV78G=>W ?V43>B>2;5=>ABV =0A5;5==O ':@0W=8 [204] 

?5@5410G0є 4;O >AV1 36-50 @>:V2 >FV=:C 70 :@8B5@VO<8, O:V 2:;NG0NBL � &. 

"B65, � & є >4=8< V7 206;828E ?>:07=8:V2 :>=B@>;N 70 AB0=>< 

74>@>2’O. $07>< 7 B8<, 2V= =5 <>65 28ABC?0B8 =04V9=8< ?@548:B>@>< @>728B:C 

:0@4V>;>3VG=8E B0 5=4>:@8==8E 70E2>@N20=L. � & B0:>6 є =54>AB0B=L> 

V=D>@<0B82=8< <0@:5@>< 4;O ?@>3=>7C20==O @V2=O DV78G=>W B0 DC=:FV>=0;L=>W 

?V43>B>2;5=>ABV. �AB>B=> ?V428I8B8 V=D>@<0B82=VABL � & <>65 9>3> 

?>є4=0==O 7 ?>:07=8:0<8 :><?>=5=B=>3> A:;04C <0A8 BV;0.  

 

1.3. �V:>2V B0 AB0B52V >A>1;82>ABV, O:V A;V4 2@0E>2C20B8 ?@8 
?@>2545==V DV7:C;ьBC@=>->74>@>2G8E 70=OBь 7 >A>10<8 25-35 @>:V2  

 

(V78G=89 AB0= ;N48=8 ?@89=OB> @>73;O40B8 O: AC:C?=VABL D0:B>@V2, O:V 

2V4>1@060NBL AB0B52V B0 2V:>2V >A>1;82>ABV, 0=B@>?><5B@8G=89 ?@>DV;L, 

DV78G=C B0 DC=:FV>=0;L=C ?V43>B>2;5=VABL [373]. ' ?@>F5AV >=B>35=57C 

DV78G=89 AB0= 7<V=NєBLAO. �.�. $><0=5=:> [209] 707=0G0є, I> 265 C 5-@VG=><C 

2VFV ?@>O2;ONBLAO AB0B52V 2V4<V==>ABV 70 45O:8<8 0=B@>?><5B@8G=8<8 B0 

DC=:FV>=0;L=8<8 ?>:07=8:0<8. �2B>@ 22060є, I> A0<5 0=B@>?><5B@8G=89 

AB0BCA 287=0G0є DV78G=89 AB0= 4VB59, ?V4;VB:V2 B0 N=0:V2. #VA;O 7025@H5==O 

?C15@B0B=>3> ?5@V>4C @V25=L DV78G=>3> AB0=C >1C<>2;5=89 0=B@>?><5B@8G=8< 

AB0BCA>< C <>;>48E 6V=>: =0 41,4 %, 0 C <>;>48E G>;>2V:V2 3 =0 26,0 %.  

�> 25 @>:V2 C 6V=>: 2=5A>: 0=B@>?><5B@8G=>3> D0:B>@C 7<5=HCєBLAO =0 

10 %, =0 4@C389 ?;0= 28E>48BL 05@>1=0 28B@820;VABL, =0 B@5BV9 ?;0= 3 

AB0B8G=0 <’O7>20 28B@820;VABL, 7@>AB0є @>;L H284:VA=>-A8;>2>W B0 

:>>@48=0FV9=>W ?V43>B>2;5=>ABV. ' G>;>2V:V2 ?@>O2;OєBLAO 45I> V=H5 
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A?V22V4=>H5==O :><?>=5=BV2. &>B0;L=V @>7<V@8 BV;0 4><V=CNBL 4> 20 @>:V2 V C 

?>40;LH><C 2B@0G0NBL A2>є 7=0G5==O [89, 105, 180, 227].  

' 27-@VG=8E G>;>2V:V2 =0 ?5@H5 <VAF5 28E>48BL H284:VA=>-A8;>20 B0 

:>>@48=0FV9=0 ?V43>B>2;5=VABL, 4@C35 <VAF5 ?>AV40є 01A>;NB=0 A8;0, B@5Bє 3 

AB0B8G=0 28B@820;VABL, G5B25@B5 3 05@>1=0 28B@820;VABL. ' 34-@VG=8E G>;>2V:V2 

4><V=CNG8< D0:B>@>< є A8;>20 48=0<VG=0 28B@820;VABL, 0 =0 4@C35 <VAF5 

28E>48BL 05@>1=89 ?>B5=FV0;. &0:8< G8=><, 02B>@ ?@8E>48BL 4> 28A=>2:C, I> 

?>G8=0NG8 7 ?5@H>3> 7@V;>3> 2V:C AB@C:BC@0 DV78G=>3> AB0=C 7<V=NєBLAO 2V4 

4><V=C20==O 0=B@>?><5B@8G=8E ?>:07=8:V2 C 1V: 4><V=C20==O 05@>1=>W 

?V43>B>2;5=>ABV, H284:VA=>-A8;>2>W B0 :>>@48=0FV9=>W ?V43>B>2;5=>ABV.  

�<V=NєBLAO V 70;56=VABL 0=B@>?><5B@8G=>3> B0 DV78G=>3> AB0BCAC. ' 

DV78G=> 0:B82=8E 6V=>: C <V@C ?V428I5==O @V2=O DV78G=>3> AB0=C 7=86CNBLAO 

?>:07=8:8 7030;L=>W B0 68@>2>W <0A8 BV;0. &0:, C 6V=>: 26-53 @>:V2 V7 28A>:8< 

@V2=5< DV78G=>3> AB0=C FV ?>:07=8:8 =01;860NBLAO 4> =0;56=8E 25;8G8= 01> 

2V4?>2V40NBL W< [209]. 

!0 @V25=L DV78G=>3> AB0=C ;N48=8 2?;820NBL O: 2=CB@VH=V D0:B>@8 

(35=5B8:0), B0: V 2?;82 7>2=VH=L>3> A5@54>28I0 [112]. �.�. %02:0 7V A?V202B. 

[211] 22060NBL, I> 2?;82 35=5B8:8 B0 D0:B>@V2 7>2=VH=L>3> A5@54>28I0 =0 

DC=:FV>=0;L=V <>6;82>ABV C @V7=V 2V:>2V ?5@V>48 є =5>4=0:>289. �?;82 

A>FV0;L=>-5:>=><VG=8E C<>2 68BBO B0 V=H8E D0:B>@V2 7>2=VH=L>3> 

A5@54>28I0 є =091V;LH8< C A5=A8B82=V 2V:>2V ?5@V>48 (:>;8 V=B5=A82=> 

2V41C20NBLAO ?@>F5A8 @>ABC 9 @>728B:C) 01> ?V4 2?;82>< V=2>;NFV9=8E 

?@>F5AV2 C >AV1 ?>E8;>3> 2V:C.  

�.%. %>;>4:>2, �.�. %>;>3C1 [ ] ?V4B25@46CNBL 70;56=VABL 

35=5B8G=>3> 2?;82C 2V4 2V:C. �2B>@8 22060NBL =091V;LH8< B0:89 2?;82 C 2VFV 

16-24 @>:V2 ?>@V2=O=> 7V AB0@H8<8 ;N4L<8. �?;82 35=5B8:8 B0:>6 є 

=5>4=0:>28< I>4> <>6;82>AB59 28:>=C20B8 DV78G=V =020=B065==O @V7=>3> 

E0@0:B5@C, 0 A0<5 70;56=> 2V4 ?>BC6=>ABV =020=B065==O: G8< 1V;LH0 

?>BC6=VABL @>1>B8, B8< @>;L 35=5B8:8 7@>AB0є.  
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� 2V:>< 7<V=NєBLAO A?V22V4=>H5==O :><?>=5=BV2 BV;0. �V:>289 ?5@V>4 2V4 

20 4> 30 @>:V2 22060єBLAO =091V;LH AB01V;L=8<. *59 2V:>289 ?5@V>4 

E0@0:B5@87CєBLAO =091V;LH @>728=5=>N <CA:C;0BC@>N [57]. ' ?>40;LH><C 

2<VAB <’O7>2>3> :><?>=5=B0 <0є B5=45=FVN 4> 7=865==O.  

�.�. !8:8BN:, �.#. +B5F>20 [177] 22060NBL, I> =0 7=865==O 2<VABC 

<’O7>2>3> :><?>=5=B0 <>65 2?;820B8 420 D0:B>@8: 7@>AB0==O 68@>2>3> 

:><?>=5=B0, 0 2 V=H><C 28?04:C 3 7@>AB0==O :VAB:>2>3> :><?>=5=B0. #@8 

FL><C 02B>@8 707=0G0NBL, I> 2 01A>;NB=><C 28@065==V :VAB:>289 :><?>=5=B 

7<5=HCєBLAO, 0;5 7@>AB0є C 2V4=>A=><C. "A>1;82> ?><VB=> F5 2V41C20єBLAO 

?VA;O 50-60 @>:V2, :>;8 ?>G8=0є 7=86C20B8AO 68@>289 :><?>=5=B, =02VBL O:I> 

@0=VH5 2V= =5 1C2 4>AB0B=L> @>728=5=8<.  

S. Salnykova et al. [454] 2AB0=>28;0, I> C 6V=>: 2V:>< 30-36 @>:V2 

2V4A>B:>289 2<VAB 68@>2>3> :><?>=5=B0 =0 12,6 % <5=H89, =V6 C 6V=>: 2V:>< 

37-49 @>:V2. G. Kaur 7V A?V202. [362] 28O28;8 7=865==O 7 2V:>< 7=0G5=L 

5=4><>@D=>3> B0 <57><>@D=>3> :><?>=5=BV2 C 6V=>: 50-55 @>:V2.  

� 2V:>< VAB>B=> 7<V=NєBLAO V @>7?>4V; :><?>=5=BV2 ?> BV;C. /:I> C 4VB59 

68@>20 B:0=8=0 7>A5@5465=0 @V2=><V@=> ?> BC;C1C, =0 >1;8GGV, @C:0E V =>30E, 

B> C 4>@>A;><C 2VFV 68@>20 B:0=8=0 =0:>?8GCєBLAO 2 =86=VE 2V44V;0E >1;8GGO 

B0 BC;C10, ?@8 FL><C :V;L:VABL ?V4H:V@=>3> 68@C 7=86CєBLAO, 0 :V;L:VABL 

2VAF5@0;L=>3> 68@C 2 A5@548=V G5@52=>W ?>@>6=8=8 71V;LHCєBLAO [178].   

�A=CNBL VAB>B=V AB0B52V 2V4<V==>ABV C A?V22V4=>H5==V :><?>=5=BV2 <0A8 

BV;0. !0 4>;N :VAB:>2>W <0A8 C 6V=>: C A5@54=L><C ?@8?040є 16 % <0A8 BV;0, 

B>4V O: C G>;>2V:V2 3 18 %. ' 6V=>: =0 <’O7>289 :><?>=5=B ?@8?040є 36 % 

<0A8 BV;0, 0 C G>;>2V:V2 3 42 %. �>;O 68@>2>3> :><?>=5=B0 C 6V=>: AB0=>28BL 

18 % <0A8 BV;0, 0 C G>;>2V:V2 3 12 % [91]. "B65, C G>;>2V:V2 1V;LH5 @>728=5=0 

:VAB:>20 B0 <`O7>20 B:0=8=0, 0 C 6V=>: 3 68@>20.  

�A=CNBL 2V4<V==>ABV 9 C @>7?>4V;V 68@>2>W B:0=8=8 ?> BV;C. ' 6V=>: 68@ 

=0:>?8GCєBLAO 2 =86=V9 G0AB8=V 682>B0, ?5@54=V9 AB>@>=V AB53>= B0 =0 

AV4=8FOE. ' G>;>2V:V2 A?>AB5@V30єBLAO ;>:0;V70FVO 68@C =0 ?;5G0E, @C:0E, 

25@E=V9 G0AB8=V BC;C10. �.!. )@8A0=>20, �.�. #5@52>7G8:>2 [252] 707=0G0NBL, 
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I> >18420 B8?8 @>7?>4V;C 68@C 7CAB@VG0NBLAO O: C G>;>2V:V2, B0: V C 6V=>:, 0 

945BLAO ;8H5 ?@> =091V;LH V<>2V@=V >A>1;82>ABV. &8?>289 4;O 6V=>: 20@V0=B 

68@>28E 2V4:;045=L 02B>@8 ?>2’O7CNBL V7 2?;82>< A5:@5FVW 6V=>G8E AB0B528E 

3>@<>=V2. +>;>2VG89 B8? 68@>28E 2V4:;045=L C 6V=>: ?>2'O70=89 V7 

<5B01>;VG=8<8 ?>@CH5==O<8, V 9>3> 287=0G0NBL O: D0:B>@ @878:C. 

%B0B52V B0 2V:>2V 2V4<V==>ABV :><?>=5=B=>3> A:;04C BV;0 >1C<>2;NNBL 

2V4<V==>ABV C DV78G=V9 B0 DC=:FV>=0;L=V9 ?V43>B>2;5=>ABV. #5@H89 7@V;89 2V: 

70 :;0A8DV:0FVєN  .(. �20=8F:>3> [91] 2V4?>2V40є C 6V=>: 21-35 @>:0<, 0 C 

G>;>2V:V2 3 22-35 @>:0<.  

(V7V>;>3VG=89 AB0= >AV1 ?5@H>3> 7@V;>3> 2V:C 1V;LH>N <V@>N <>6=0 

>E0@0:B5@87C20B8 O: 3><5>AB07. $07>< V7 F8<, ?VA;O 20-25 @>:V2 ?>G8=0NBLAO 

V=2>;NFV9=V ?@>F5A8, O:V 70GV?0NBL CAV :;VB8=8 2 >@30=V7<V, 9>3> >@30=8, 

A8AB5<8 B0 WE=N @53C;OFVN [227]. &0:, C.A. Gaul et al. [339], 4>A;V46CNG8 

740B=VABL ?@>O2;OB8 0=05@>1=V <>6;82>ABV C N=0:V2 B0 G>;>2V:V2, 28O28;8 

VAB>B=V 2V4<V==>ABV. �=2>;NFV9=V ?@>F5A8 0:B82=> ?@>O2;ONBLAO C 50-60 @>:V2, 

0;5 G0AB8=0 DC=:FV9 >@30=V7<C 2B@0G0єBLAO 9 C 25-B8 - 35-@VG=><C ?5@V>4V.  

&0:, DV78G=V O:>ABV 7 2V:>< 7<V=NNBLAO 4>AB0B=L> V=482V4C0;L=>. 

�CAB@VG0NBLAO ;N48 7@V;>3> B0 ?>E8;>3> 2V:C, 2 O:8E AB0= =5@2>2>-<’O7>2>3> 

0?0@0BC =>A8BL O2=V >7=0:8 2B@0G5=8E DC=:FV9, B>4V O: C V=H8E ;N459 FL>3> 

2V:C DC=:FV>=0;L=V ?>:07=8:8 7=0E>4OBLAO =0 4>AB0B=L> 28A>:><C @V2=V [370].  

�>2545=>, I> 2 >:@5<8E >AV1 A8;0 <’O7V2 ?>G8=0є 7=86C20B8AO ?VA;O 20-

25 @>:V2, :>;8 ?>A;V4>2=89 1V>;>3VG=89 @>728B>: 70:V=GCєBLAO, B>4V O: C V=H8E 

>AV1 7=865==O 2V41C20єBLAO G5@57 40-45 @>:V2. ' ?5@HC G5@3C ?@8 FL><C 

?>3V@HCNBLAO H284:VABL, 3=CG:VABL V A?@8B=VABL. �>2H5 715@V30NBLAO A8;0 B0 

28B@820;VABL, ?@8G><C 05@>1=89 :><?>=5=B 28B@820;>ABV 715@V30єBLAO 

=094>2H5 [227].  

D.N. Proctor, M.J. Joyner [425] 4>A;V48;8 2V:>2V 2V4<V==>ABV C ?>3;8=0==V 

:8A=N A:5;5B=8<8 <’O70<8 C G>;>2V:V2 (20-30 @>:V2) V ;VB=VE G>;>2V:V2 (56-72 

@>:V2) B0 <>;>48E 6V=>: (19-31 @>:V2) V ;VB=VE 6V=>: (51-72 @>:V2). �C;> 

2AB0=>2;5=> 2V:>2V 2V4<V==>ABV ?>:07=8:0 VO2 max 01A., O:89 C ;VB=VE G>;>2V:V2 =0 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Proctor%20DN%5BAuthor%5D&cauthor=true&cauthor_uid=9134886
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joyner%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=9134886


77 

26 % 1C2 =86G8<; C ;VB=VE 6V=>: B0:0 2V4<V==VABL AB0=>28;0 22 %. �>;8              

VO2 max @>7@0EC20;8 =0 :3 A:5;5B=>W <CA:C;0BC@8, B0:0 2V4<V==VABL VAB>B=> 

7<5=H8;0AO V AB0=>28;0 C G>;>2V:V2 14 %, 0 C 6V=>: 3 13 %. �2B>@8 

?@8?CA:0NBL, I> 2V:>25 7=865==O 05@>1=8E <>6;82>AB59 7=0G=>N <V@>N 

?>2’O70=> 7V 7<5=H5==O< G0AB:8 <’O7>2>3> :><?>=5=B0 V 7@>AB0==O< G0AB:8 

68@>2>3>. � 2V:>25 7=865==O VO2 max ?>2’O70=5 =5 ABV;L:8 7V 7=865==O< 

<>6;82>AB59 <’O7V2 CB8;V7C20B8 O2, O: 7V 7=865==O< <>6;82>AB59 A5@F52>-

AC48==>W A8AB5<8 4>AB02;OB8 :8A5=L.  

#>4V1=V @57C;LB0B8 >B@8<0;8 C.-H. Kim et al. [364], O:V 4>A;V48;8 VO2 max 

C 25A;C20;L=8:V2 0<0B>@V2 2V:>< 27 ± 4 @>:V2 B0 2V:>< 58 ± 5 @>:V2. �2B>@8 

2AB0=>28;8 AB0B8AB8G=> 7=0GCIC 2V4<V==VABL VO2 max 7=0G5=L (@ < 0,05) <V6 

42><0 3@C?0<8 =0 :>@8ABL <>;>4H8E A?>@BA<5=V2. $>7@0EC202H8 VO2 max =0 :3 

<’O7>2>W <0A8, AB0B8AB8G=> 7=0GCI0 @V7=8FO 7=8:;0, E>G0 7=0G5==O C AB0@H8E 

25A;C20;L=8:V2 70;8H0;>AO <5=H8<. &0:V 40=V 2:07CNBL =0 B5, I> 2V:>25 

7=865==O VO2 max C ?5@HC G5@3C ?>2’O70=5 7V 7<5=H5==O< <’O7>2>W G0AB:8 <0A8 

BV;0 =02VBL C >AV1, O:V 254CBL DV78G=> 0:B82=89 A?>AV1 68BBO.  

W.M. Kohrt et al. [366], 4>A;V46CNG8 74>@>28E ;N459 C 2VFV 60-71 @>:C, 

2AB0=>28;8 2V4ACB=VABL AB0B52>W 2V4<V==>ABV ABC?5=O 040?B0FVW VO2 max 4> 

B@5=C20=L =0 28B@820;VABL. �@V< FL>3>, 02B>@8 707=0G0NBL, I> 28O2;5=V =8<8 

040?B0FV9=V @50:FVW =5 70;560BL 2V4 2V:C B0 28EV4=>3> @V2=O DV78G=>W 

?V43>B>2:8. Є =87:0 4>A;V465=L, O:V 2:07CNBL =0 28A>:C 740B=VABL 4> 

?V428I5==O @V2=O VO2 max C ;VB=VE ;N459.  

&0:, S. Öyvind et al. [452] 4>A;V46C20;8 G>;>2V:V2 2V:>< 20-70 @>:V2, 

70AB>A>2CNG8 2V4?>2V4=V 4> 2V:>2>W 3@C?8 28A>:>V=B5=A82=V V=B5@20;L=V 

B@5=C20==O. �2B>@0<8 2AB0=>2;5=>, I> ?@8 :>@>B:>B@820;><C B@5=C20;L=><C 

2B@CG0==V 5D5:B82=VABL B0:8E B@5=C20=L AB>A>2=> 7@>AB0==O VO2 max 4;O ;VB=VE 

;N459 =5 2V4@V7=OєBLAO 2V4 <>;>4H8E 2V:>28E 3@C?. &0:8< G8=><, 28O2;5=> 

7=0G=89 ?>B5=FV0; C ;VB=VE ;N459 4;O ?V428I5==O VO2 max, I> <>65 1CB8 

28:>@8AB0=> O: AB@0B53VN 4;O 74>@>2>3> AB0@V==O.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kohrt%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=1761503
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+5@57 25;8:C 20@V0B82=VABL @V2=O DV78G=>3> @>728B:C >AV1 >4=VєW 2V:>2>W 

3@C?8 28:>@8AB>2CNBL ?>=OBBO «:0;5=40@=89 2V:» B0 «1V>;>3VG=89 2V:». 

�0;5=40@=89 2V: 2V4>1@060є G0A>289 ?5@V>4 V7 <><5=BC =0@>465==O. 

�V>;>3VG=89 2V: 3 F5 AC:C?=VABL AB@C:BC@=>-DC=:FV>=0;L=8E 2;0AB82>AB59 

>@30=V7<C =0 <><5=B >1AB565==O 2V4?>2V4=> 4> G0A>28E E0@0:B5@8AB8: [211].  

�V>;>3VG=89 2V: 4>@>A;>W ;N48=8 287=0G0єBLAO ABC?5=5< 2?;82C =0 

>@30=V7< ?@>F5AV2 AB0@V==O [91]. �.�. %02:0 7V A?V202B. [211] 22060NBL, I> ?@8 

287=0G5==V 1V>;>3VG=>3> 2V:C 70 :@8B5@VW >FV=:8 A;V4 1@0B8 <>@D>;>3VG=V, 

DC=:FV>=0;L=V, 1V>EV<VG=V, V<C=>;>3VG=V E0@0:B5@8AB8:8. !0 40=89 G0A 

@>7@>1;5=> <5B>48:8 >FV=:8 1V>;>3VG=>3> 2V:C O: 4VB59, B0: V 4>@>A;8E 70 

>:@5<8<8 :@8B5@VO<8: AB0= 7C1V2 (C 4VB59 =0O2=VABL, C 4>@>A;8E AB5@BVABL), 

ABC?V=L AB0B52>3> 4>7@V20==O (C 4VB59 V ?V4;VB:V2), AB0= H:V@8, AB0= :VAB>: V B.4. 

�.#. �>9B5=:> [35] @>7@>182 45:V;L:0 <5B>48: >FV=:8 1V>;>3VG=>3> 2V:C, 4;O 

O:8E =5>1EV4=> ?@>2>48B8 <548G=V >1AB565==O 01> 0=:5BC20==O. 

(0EV2FV 7 2V:>2>W DV7V>;>3VW 707=0G0NBL, I> 4> 20 @>:V2 >@30=V7< O: 

G>;>2V:V2, B0: V 6V=>: ?@>E>48BL 5B0?8 <0:A8<0;L=>3> @>728B:C 2AVE DV78G=8E 

O:>AB59, 2:;NG=> V7 7030;L=>N 28B@820;VABN, A5=A8B82=89 ?5@V>4 O:>W B@820є 7 

15 4> 20 @>:V2 [227, 469]. !5 72060NG8 =0 B5, I> >A>18 2V:>< 17-19 @>:V2 70 

CAV<0 DV78G=8<8 O:>ABO<8 ?@>9H;8 5B0?8 A5=A8B82=8E V :@8B8G=8E ?5@V>4V2, 

WE=V 40=V =5 <>6=0 02B><0B8G=> ?5@5=>A8B8 =0 AB0@HV 2V:>2V 3@C?8, =0?@8:;04, 

=0 >AV1 ?5@H>3> 7@V;>3> 2V:C.   

�.�. $><0=5=:> [209] 707=0G0є, I> C 2VFV 25-35 @>:V2, 70;56=> 2V4 

A?04:>2>ABV B0 7>2=VH=L>3> 2?;82C, ?>G8=0NBL ?@>O2;OB8AO ?@>F5A8 V=2>;NFVW 

DV78G=8E O:>AB59. *V ?@>F5A8 ?@>BV:0NBL 35B5@>E@>==>, C ?5@HC G5@3C 

B>@:0NG8AL =59@><>B>@=8E <5E0=V7<V2, ?>2’O70=8E V7 ?@>O2>< H284:>ABV 

@CEV2. #@8 FL><C 2B@0G0NBLAO 2AV :><?>=5=B8: B5<?, H284:VABL >:@5<>3> 

@CEC, G0A @CE>2>W @50:FVW. �=865=0 71C4;82VABL V ;01V;L=VABL =5@2>2>3> 0?0@0BC 

?52=>N <V@>N >1<56Cє 740B=VABL >AV1 FVєW 2V:>2>W 3@C?8 >?0=>2C20B8 A:;04=>-

:>>@48=0FV9=V @CE8, >A>1;82> 70 C<>28 45DVF8BC G0AC. 
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 �> 25 @>:V2 @CE>20 0:B82=VABL C 6V=>: 7=86CєBLAO, I> A?@8Oє 

71V;LH5==N <0A8 BV;0. �0 ?5@V>4 7 18 4> 25 @>:V2 <0A0 BV;0 6V=>: 7@>AB0є =0 

10 %, C @57C;LB0BV G>3> 7<V=NєBLAO WE=V9 <>@D>-DC=:FV>=0;L=89 AB0BCA. #@8 

FL><C 01A>;NB=0 A8;0 B0:>6 71V;LHCєBLAO =0 10 %, AB0B8G=0 28B@820;VABL 3 =0 

24 %. !0B><VABL, =0 4-6 % 7=86CєBLAO DV78G=0 @>1>B>740B=VABL, 05@>1=0 

28B@820;VABL, H284:VA=>-A8;>2V B0 :>>@48=0FV9=V 74V1=>ABV [209]. 

 M. Kaur [361] C A2>WE 4>A;V465==OE 28O282 7=865==O 7 2V:>< A8;8 

?@02>W B0 ;V2>W :8ABV C 40-70-@VG=8E 6V=>:. �2B>@ ?>2’O7Cє B0:C 48=0<V:C =5 

;8H5 7 V=2>;NFV9=8<8 ?@>F5A0<8, 0;5 9 7V 7=865==O< @CE>2>W 0:B82=>ABV B0 

=5?@028;L=8< E0@GC20==O<. ' A2>N G5@3C �.�. $><0=5=:> [209] 707=0G0є, I> 

C 6V=>: @V7=8E A><0B>B8?V2 2V4<V==>ABV C 740B=>ABV ?@>O2;OB8 DV78G=V O:>ABV 

28@065=V <5=H5, =V6 C G>;>2V:V2, B><C 20@V0B82=VABL >7=0:8 C =8E є =86G>N. ' 

G>;>2V:V2 V=2>;NFV9=V ?@>F5A8 @>72820NBLAO ?V7=VH5, >A:V;L:8 G>;>2V:8 

254CBL 1V;LH 0:B82=89 C @CE>2><C A5=AV A?>AV1 68BBO.  

�=865==O @V2=O DV78G=8E O:>AB59 C G>;>2V:V2 2V41C20єBLAO <5=H 

28@07=>. %?>AB5@V30єBLAO B5=45=FVO 4> 7=865==O 281CE>2>W A8;8 B0 B5<?C 

@CE>28E ;>:><>FV9. ' 2VFV  34 @>:8 G>;>2V:8 ?>ABC?0NBLAO 18-@VG=8< N=0:0< 

70 ?>:07=8:>< 281CE>2>W A8;8 3 =0 6,3 %, 3;V:>;VB8G=>W 28B@820;>ABV 3 =0 

26 %, H284:VA=>-:>>@48=0FV9=V9 ?V43>B>2;5=>ABV 3 =0 8 %. /: V C 6V=>:, B0:0 

B5=45=FVO ?>2’O70=0 7 ?@>F5A>< 7@>AB0==O <0A8 BV;0 4> 25-35 @>:V2.  

 

1.4. (V78G=5 74>@>2’O B0 <>6;82>ABV 9>3> :>@5:FVW 70A>10<8 
DV78G=>W :C;ьBC@8 

 

1.4.1. )0@0:B5@8AB8:0 D0:B>@V2, I> 287=0G0NBь DV78G=5 74>@>2’O. 
�>;>2=>N <5B>N DV78G=>3> 28E>20==O є 7<VF=5==O 74>@>2’O ;N48=8. 

�03;81;NNG8AL C ?@>1;5<0B8:C 45DV=VFVW 74>@>2’O, A;V4 2V47=0G8B8, I> =0 

FL><C 5B0?V =5<0є >4=>7=0G=>3>, ?@89=OB=>3> 4;O 2AVE 9>3> 287=0G5==O, 

>A:V;L:8 F5 ?>=OBBO <0є 1030B> 0A?5:BV2 V >1C<>2;5=5 @V7=8<8 G8==8:0<8.                 
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�.�. #>?5A:C [199] AB25@46Cє, I> 74>@>2’O 3 F5 =>@<0;L=89 

?A8E>A><0B8G=89 AB0= V 740B=VABL ;N48=8 >?B8<0;L=> 704>2>;L=OB8 A8AB5<C 

<0B5@V0;L=8E V 4CE>2=8E ?>B@51. �.#.  03;L>20=0 [123] 22060є, I> 74>@>2’O 3 

F5 2V4ACB=VABL E2>@>18 V ?>H:>465==O, 30@<>=V9=89 DV78G=89 @>728B>:, 

=>@<0;L=5 DC=:FV>=C20==O >@30=V2 V A8AB5<, 28A>:0 @>1>B>740B=VABL, ABV9:VABL 

4> =5A?@8OB;828E G8==8:V2 V 4>AB0B=O 740B=VABL 040?BC20B8AO 4> =02:>;8H=VE 

=020=B065=L B0 @V7=8E C<>2 7>2=VH=L>3> A5@54>28I0.  

 . . �<>A>2 [1] 287=0G0є 74>@>2’O O: AC<C @575@2=8E ?>BC6=>AB59 

>A=>2=8E DC=:FV>=0;L=8E A8AB5< >@30=V7<C, O:V ;560BL C <560E 2V4 

<0:A8<0;L=>W :V;L:>ABV DC=:FVW 4> WW =>@<0;L=>3> @V2=O. �.�. �?0=0A5=:> [6] 

2:07Cє, I> 74>@>2’O O: 48=0<VG=89 68BBє740B=89 AB0= 287=0G0єBLAO <>@D>-

DC=:FV>=0;L=8<8 @575@20<8 B0 :>@5;OFV9=8<8 72’O7:0<8 2 >@30=V7<V ;N48=8, 

9>3> 5=5@35B8:>N. 

' =0C:>28E ?C1;V:0FVOE =091V;LH F8B>20=8< є 287=0G5==O 2V4 �""�: 

74>@>2’O 3 F5 AB0= ?>2=>3> DV78G=>3>, ?A8EVG=>3> B0 A>FV0;L=>3> 

1;03>?>;CGGO, 0 =5 BV;L:8 2V4ACB=VABL E2>@>1 G8 ?A8EVG=8E 204 [26, 85]. &0:V 

@V7=V 287=0G5==O ?>=OBBO «74>@>2’O» <0NBL V A?V;L=C E0@0:B5@8AB8:C, O:0 

?>;O30є C B><C, I> 74>@>2’O ;N48=8 A;V4 >FV=N20B8 =5 ;8H5 70 <548G=8<8 

?>:07=8:0<8, 0;5 9 70 ?>B5=FV9=8<8 (@575@2=8<8) <>6;82>ABO<8 >@30=V7<C.  

%0<5 ?V4 F8< :CB>< 4>A;V46CєBLAO 74>@>2’O C 30;C7V DV78G=>W :C;LBC@8. 

�A=Cє 420 ?>3;O48, ?V4 O:8<8 @>73;O40NBLAO @575@2=V <>6;82>ABV >@30=V7<C: 

040?B0FV9=0 B0 5=5@35B8G=0. $>7@>1=8:8 040?B0FV9=>W :>=F5?FVW               

�.#. �07=0G5є20 V $. . �0є2AL:89 22060NBL, I> 040?B0FV9=V <>6;82>ABV 

;N48=8 є <V@>N WW 740B=>ABV 715@V30B8 =>@<0;L=C 68BBє2C 4VO;L=VABL C 

=5045:20B=8E C<>20E A5@54>28I0. !0 >A=>2V FVєW :>=F5?FVW $. . �0є2AL:89 

[12] @>7@>182 <5B>4 >FV=:8 040?B0FV9=>3> ?>B5=FV0;C, O:89 =5 ?>B@51Cє 

A:;04=>3> >1;04=0==O B0 <>65 1CB8 70AB>A>20=89 4;O <0A>28E >1AB565=L.  

�0 B25@465==O<  . . �<>A>20 [1], �.�. �?0=0A5=:> [7], .. . (C@<0=0 

[238] B0 V=H8E D0EV2FV2 V7 ?8B0==O 74>@>2’O ;N48=8, ?>B5=FV9=V <>6;82>ABV 

>@30=V7<C 28@065=V 9>3> 5=5@35B8G=8< ?>B5=FV0;><, 0 A0<5: @V2=5< @>728B:C 
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05@>1=8E B0 0=05@>1=8E ?@>F5AV2 5=5@3>70157?5G5==O <’O7>2>W 4VO;L=>ABV. ' 

AB0=V 2V4=>A=>3> <’O7>2>3> A?>:>N (=0?@8:;04, ?V4 G0A A=C) 

5=5@3>70157?5G5==O 68BBє4VO;L=>ABV >@30=V7<C ?V4B@8<CєBLAO ?5@5206=> 

05@>1=8< H;OE><. #V4 G0A 28:>=0==O DV78G=>W @>1>B8 70;56=> 2V4 WW 

B@820;>ABV B0 V=B5=A82=>ABV 2V41C20єBLAO 4><V=C20==O >4=VєW 7V A8AB5<.  

!0 AE5<V, 70?@>?>=>20=V9 !. �>;:>28< 7V A?V202B. [37], ?>:070=> 

?>A;V4>2=VABL B0 2=5A>: @V7=8E @568<V2 5=5@3>70157?5G5==O 2 7030;L=C 

?@>4C:FVN 5=5@3VW ?@8 <0:A8<0;L=8E =020=B065==OE @V7=>W B@820;>ABV (482. 

@8A. 1.3). /: 284=> 7 3@0DV:C, O:I> B0:0 @>1>B0 B@820є 1V;LH5 2-3 E2, >A=>2=8< 
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5=5@35B8G=8E @5AC@AV2. �;O 70157?5G5==O B0:8E @50:FV9 >@30=V7< <>1V;V7Cє 
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VO2 max, O:89 2V4>1@060є ?>BC6=VABL 05@>1=8E ?@>F5AV2 5=5@3>70157?5G5==O [1, 
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&45?<JO 1.2 

"FV=>G=0 H:0;0 @V2=O DV78G=>3> 74>@>2’O 70 ?>:07=8:>< 
<0:A8<0;ь=>3> A?>6820==O :8A=N 2 >AV1 G>;>2VG>W AB0BV 70                         

/.#. #O@=0B>< [ ] 

$V25=L 
 

�V:, @>:8 

10-11 12-13 14-15 16-18 19-29 30-39 40-50 

VO2 max 2V4=., <;·E2-1∙:3-1 

!87L:89 < 32 < 33 < 33 < 34 < 35 < 28 < 22 

!86G5 
?>A5@54=L>3> 32-38 33-40 33-40 34-41 35-42 28-35 22-27 
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=0A5;5==O ':@0W=8, 2@0E>2CNG8 ?@8 FL><C @53V>=0;L=V >A>1;82>ABV.  

�@>AB0==O V=B5=A82=>ABV =020=B065==O 28:;8:0є 7@>AB0==O A?>6820==O 
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;8H5 05@>1=V <>6;82>ABV ;N48=8, 0;5 V A?@><>6=VABL 28:>=C20B8 DV78G=C 

@>1>BC 70 @0EC=>: 0=05@>1=8E ?@>F5AV2 5=5@3>70157?5G5==O.  

#@8 V=B5=A82=>ABV DV78G=8E =020=B065=L 28I8E 70 @V25=L #�!" 

4><V=CNBL 0=05@>1=V ;0:B0B=V ?@>F5A8 5=5@3>70157?5G5==O (3;V:>;V7). � >A=>2V 
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7<V=NNG8 @H :@>2V C 1V: 70:8A;5==O [349].  
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>@30=V7<C. .. . (C@<0= [238] 707=0G0є, I> FV ?>:07=8:8 =5 40NBL =04V9=>W 

:V;L:VA=>W >FV=:8 ABC?5=O 0=05@>1=>3> <5B01>;V7<C, B><C I> ?@8 WE 

287=0G5==V =5 2@0E>2CєBLAO 5D5:B82=VABL ?@>F5AC @5A8=B57C 3;V:>35=C V7 

;0:B0BC, >:8A=5==O ;0:B0BC O: AC1AB@0BC 5=5@3>CB2>@5==O 2 ?5@V>4 

2V4=>2;5==O, :V;L:VABL CB2>@5=>3> ;0:B0BC C <’O70E, 2?;82 =0 2<VAB ;0:B0BC C 

:@>2V, ?>?5@54=L>3> =020=B065==O V E0@G>2>3> @0FV>=C, 2<VAB 3>@<>=V2.  

&><C ?@8 <0A>28E 4>A;V465==OE 28:>@8AB>2CNBL =5?@O<V <5B>48, O:V 

?>;O30NBL C 287=0G5==V <0:A8<0;L=>W :V;L:>ABV <5E0=VG=>W @>1>B8 =0 

25;>5@3><5B@V 70 ?52=89 2V4@V7>: G0AC.  

�;O 287=0G5==O ?>BC6=>ABV 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV 

>@30=V7<C 70AB>A>2CNBL 30-A5:C=4=89 �V=359BAL:89 0=05@>1=89 B5AB (��=& 

30) [241], 0 4;O 287=0G5==O є<=>ABV 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV 3 

B5AB A. Shögy, G. Cherebetin [445], 70 4>?><>3>N O:>3> 287=0G0NBL 

<0:A8<0;L=C :V;L:VABL 7>2=VH=L>W <5E0=VG=>W @>1>B8 70 1 E2 ( �� $).  

!0 60;L, >FV=>G=8E :@8B5@VW2 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV 2 

=0C:>28E 465@5;0E <8 27030;V =5 7CAB@VG0;8. &><C >FV=:C 74V9A=NNBL, 

?>@V2=NNG8 >B@8<0=V 25;8G8=8 7V A5@54=V<8 7=0G5==O<8 >4=>@V4=>3> 

:>=B8=35=BC >AV1 01> 0=0;V7CNG8 48=0<V:C WE=VE 7<V=. "A:V;L:8 707=0G5=V 

B5AB8 H8@>:> 28:>@8AB>2CNBLAO ?V4 G0A 4>A;V465==O >AV1, O:V 709<0NBLAO 

DV78G=>N :C;LBC@>N [21, 42, 49, 61, 138, 175, 241, 319] V A?>@BA<5=V2 [23, 39, 

52, 456], ?>AB0є =5>1EV4=VABL C @>7@>1FV :@8B5@VW2 WE=L>W >FV=:8. 

�=05@>1=0 0;0:B0B=0 @>1>B>740B=VABL >@30=V7<C E0@0:B5@87CєBLAO 

740B=VABN 4> <8BBє2>3> ?@>O2C @>1>B8 7 <0:A8<0;L=>N ?>BC6=VABN. �0 

@V7=8<8 40=8<8 <0:A8<0;L=C V=B5=A82=VABL @>1>B8 <>6=0 ?V4B@8<C20B8 2V4 3 

A 4;O =5B@5=>20=8E >AV1 4> 5-6 A (70 V=H8<8 40=8<8 4> 12 A) B@5=>20=8<8 
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>A>10<8, 40;V 2V41C20єBLAO 7=865==O V=B5=A82=>ABV V ?VA;O 7025@H5==O 30-

A5:C=4=>W @>1>B8 ?>G8=0є 4><V=C20B8 3;V:>;V7 [37, 249, 264, 456, 469, 472].  

�0 ?>BC6=VABN 0=05@>1=0 0;0:B0B=0 A8AB5<0 5=5@3>70157?5G5==O <0965 

C42VGV ?5@52060є ;0:B0B=C, 0 70 є<=VABN VAB>B=> W9 ?>ABC?0єBLAO (482. @8A. 1.3). 

 8BBє20 H284:VABL @>73>@B0==O >1C<>2;5=0 B8<, I> 465@5;>< 5=5@3VW є 

0:C<C;L>20=V 70?0A8 �&(, O:V <VABOBLAO C <’O7>28E :;VB8=0E. �65 =0 2-9 

A5:C=4V @>1>B8 70?CA:0єBLAO 157:8A=5289 <5E0=V7< @5A8=B57C �&( V7 

<0:@>5@3VG=8E A?>;C:, O:V 7=0E>4OBLAO C <’O7>2V9 B:0=8=V.  

"A=>2=8< 465@5;>< 5=5@3VW є 28A>:>5=5@35B8G=0 D>AD035==0 @5G>28=0 

:@50B8=D>AD0B (�@(), :>=F5=B@0FVO O:>W C <’O70E C 3-4 @078 ?5@528ICє 

:>=F5=B@0FVN �&(. �0 CG0ABN D5@<5=BC :@50B8=D>AD>:V=078 (�(�) �@( 

2V440є A2V9 D>AD0B=89 72’O7>: 045=>78=48D>AD>@=V9 :8A;>BV (��().  5E0=V7< 

2V4>1@065=89 C D>@<C;V 1.2. 

 

�@( + ��( + !+ ↔�(� �&( + �@  (1.2) 

 

' A:5;5B=8E <’O70E ;N48=8 �(� <0є 28A>:C 0:B82=VABL, 0 �@( V ��( 

?@>O2;ONBL 28A>:C EV<VG=C GCB;82VABL >48= 4> >4=>3>, I> ?@82>48BL 4> 

0:B820FVW FVєW @50:FVW >4@07C 7 ?>G0B:>< =0:>?8G5==O ��(. &0:89 <5E0=V7< 

4>72>;Oє @>728=CB8 <0:A8<0;L=C ?>BC6=VABL FVєW @50:FVW 265 =0 0,5-0,7-V9 

A5:C=4V 2V4 ?>G0B:C @>1>B8. #@8 @>1>BV 28A>:>W V=B5=A82=>ABV 

:@50B8=D>AD>:V=07=89 <5E0=V7< ?5@H8< 2:;NG0єBLAO C ?@>F5A @5A8=B57C 

�&( V 7 <0:A8<0;L=>N H284:VABN <>65 ?@>BV:0B8 4> 28G5@?C20==O 70?0AV2 

�@( C <’O70E. �0?0A8 �@( 3 F5 3>;>2=89 D0:B>@, O:89 ;V<VBCє є<=VABL 

0=05@>1=>3> 0;0:B0B=>3> <5E0=V7<C [249]. 

�A=Cє I5 >48= <5E0=V7< @5A8=B57C �&( 3 F5 <V>:V=07=0 @50:FVO, :>;8 42V 

<>;5:C;8 ��( 70 CG0ABV D5@<5=BC <V>:V=070 CB2>@NNBL >4=C <>;5:C;C �&( V 

>4=C <>;5:C;C 045=>78=<>=>D>AD>@=>W :8A;>B8 (� () (D>@<C;0 1.3) 

 

��( + ��( →<V>:V=070 �&( + � (  (1.3). 
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*59 <5E0=V7< 0:B82CєBLAO 70 C<>28, :>;8 H284:VABL @>7I5?;5==O �&( 

ACBBє2> ?5@528ICє WW @5A8=B57, 0 V=HV H;OE8 @5A8=B57C 265 28G5@?0=V. &0:0 

@50:FVO =5283V4=0 >@30=V7<C, >A:V;L:8 2 @57C;LB0BV CB2>@NєBLAO 

045=>78=<>=>D>AD>@=0 :8A;>B0, O:0 =5 28:>@8AB>2CєBLAO O: 465@5;> 5=5@3VW, 

>A:V;L:8 =5 <>65 2V440B8 A2V9 >AB0==V9 D>AD0B=89 72’O7>: [37, 194, 249]. 

!0O2=V =0C:>2V 2V4><>ABV I>4> C2V<:=5==O 0;0:B0B=>3> V ;0:B0B=>3> 

<5E0=V7<C @5A8=B57C �&( є =5>4=>7=0G=8<8. �2060єBLAO, I> 3;V:>;V7 

2<8:0єBLAO ?VA;O 28G5@?C20==O 70?0AV2 �@( C ?@0FNNG8E <’O70E. $07>< V7 

B8<, B. Saltin et al. [431] 28O28;8 ?VA;O 10-A5:C=4=>W @>1>B8 =0 25;>5@3><5B@V 

?>BC6=VABN 110 % 2V4 VO2 max :>=F5=B@0FVN ;0:B0BC C <’O70E 28IC, =V6 C AB0=V 

A?>:>N. �@0E>2CNG8 28I528:;045=5, 02B>@8 AB25@46CNBL, I> 0=05@>1=89 

3;V:>;V7 «2<8:0єBLAO» >4@07C 7 ?>G0B:>< @>1>B8.  

I. Jacobs et al. [356] B0:>6 28O28;8 =0:>?8G5==O ;0:B0BC ?VA;O 10-

A5:C=4=>3> V=B5=A82=>3> 25;>5@3><5B@8G=>3> =020=B065==O C G>;>2V:V2 V 

6V=>:. L.H. Boobis et al. [291] B0 N.L. Jones et al. [357] 28O28;8 71V;LH5==O 

:>=F5=B@0FVW ;0:B0BC ?VA;O 6-B8 B0 10-A5:C=4=>W 25;>5@3><5B@8G=>W @>1>B8 

<0:A8<0;L=>W ?>BC6=>ABV, :>;8 70?0A8 �@( I5 =5 28G5@?0;8AO. &0:V 40=V 

A2V4G0BL ?@> B5, I> 0:B820FVO 0;0:B0B=>3> V ;0:B0B=>3> <5E0=V7<C @5A8=B57C 

�&( 2V41C20єBLAO >4=>G0A=>. 

�=05@>1=V 0;0:B0B=V <>6;82>ABV >@30=V7<C 2V4V3@0NBL 28@VH0;L=5 

7=0G5==O ?@8 F8:;VG=V9 @>1>BV <0:A8<0;L=>W V=B5=A82=>ABV B@820;VABN 4> 15-

30 A, =0?@8:;04, ?V4 G0A 1V3C =0 100 <, ?;020==V =0 25 <.  �;0:B0B=89 <5E0=V7< 

?@>O2;OєBLAO B0:>6 ?@8 A8;>2V9 @>1>BV 281CE>2>3> E0@0:B5@C, =0?@8:;04, C 

;53:>0B;5B8G=8E <5B0==OE [37].  . )0@3@827 [249] 22060є, I> 4;O >FV=:8 @>;V 

0=05@>1=>3> 0;0:B0B=>3> <5E0=V7<C @5A8=B57C �&( =5>1EV4=> 287=0G0B8 

@V25=L :;NG>28E AC1AB@0BV2 C <’O70E H;OE>< 1V>?AVW. �;O <0A>28E 4>A;V465=L 

B0:V <5B>48 є =5?@89=OB=8<8, B><C 1C;> @>7@>1;5=> =5?@O<V <5B>48.  

�;O 287=0G5==O ?>BC6=>ABV 0=05@>1=>W 0;0:B0B=>W @>1>B>740B=>ABV 

>@30=V7<C 70AB>A>2CNBL 10-A5:C=4=89 �V=359BAL:89 0=05@>1=89 B5AB 

(��=& 10), O:89 2V4>1@060є :V;L:VABL 7>2=VH=L>W <5E0=VG=>W @>1>B8 =0 
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25;>5@3><5B@V 70 10 A. �;O 287=0G5==O є<=>ABV 0=05@>1=>W 0;0:B0B=>W 

@>1>B>740B=>ABV >@30=V7<C 70AB>A>2CNBL B5AB «��=& 10 V7 ?>2B>@=8<8 

=020=B065==O<8 <0:A8<0;L=>W ?>BC6=>ABV» [241].  

"FV=>G=8E :@8B5@VW2 4;O F8E B5ABV2 C =0C:>28E 465@5;0E =5 VA=Cє, B><C 

>FV=:C A;V4 74V9A=N20B8, ?>@V2=NNG8 >B@8<0=V 25;8G8=8 7V A5@54=V<8 

7=0G5==O<8 >4=>@V4=>3> :>=B8=35=BC >AV1 01> 0=0;V7CNG8 48=0<V:C WE=VE 7<V=. 

�2060NG8 =0 H8@>:5 70AB>AC20==O F8E B5ABV2, ?>AB0є =5>1EV4=VABL C @>7@>1FV 

:@8B5@VW2 WE=L>W >FV=:8. 

�2060NG8 =0 B5, I> @V25=L @>728B:C 05@>1=8E B0 0=05@>1=8E 

<>6;82>AB59 >@30=V7<C 70;568BL O: 2V4 2=CB@VH=VE, 35=5B8G=> >1C<>2;5=8E 

G8==8:V2 (A?V22V4=>H5==O <’O7>28E 2>;>:>=, <>@D>;>3VG=89 B8? V B.4.), B0: V 

7>2=VH=VE D0:B>@V2 2?;82C, ?>:07=8:8 DV78G=>3> 74>@>2’O 2V4>1@060NBL 

35=5B8G=C A?04I8=C B0 2?;82 7>2=VH=L>3> A5@54>28I0.  

%B0= DV78G=>3> 74>@>2’O <>65 7<V=N20B8AO ?V4 2?;82>< A>FV0;L=8E, 

5:>;>3VG=8E, :;V<0B8G=8E G8==8:V2. �AB>B=89 2?;82 =0 DV78G=5 74>@>2’O <0є 

A?>AV1 68BBO, 0 A0<5: DV78G=0 (@CE>20) 0:B82=VABL, =0O2=VABL G8 2V4ACB=VABL 

H:V4;828E 728G>:, 4>B@8<0==O 3V3Vє=VG=8E =>@<, >A>1;82>ABV ?@>D5AV9=>W 

4VO;L=>ABV B0 V=HV G8==8:8. 

 
1.4.2. %CG0A=V CO2;5==O ?@> <>6;82>ABV :>@5:FVW DV78G=>3> 74>@>2’O 

70A>10<8 DV78G=>W :C;ьBC@8. �0 >AB0==V @>:8 2 ':@0W=V 2V4<VG0NBLAO 
?>78B82=V 7@CH5==O AB>A>2=> :V;L:>ABV ;N459, O:V 2V440NBL ?5@5203C DV78G=> 

0:B82=><C A?>A>1C 68BBO. #@> F5 A2V4G8BL AB0B8AB8:0 7 0<0B>@AL:8E 7<030=L 

B0 V=H8E A?>@B82=>->74>@>2G8E 70E>4V2 V7 @V7=8E 284V2 @CE>2>W 0:B82=>ABV, 

:>;8 7 :>6=8< =0ABC?=8< @>:>< :V;L:VABL CG0A=8:V2 ?>42>NєBLAO 01> 

?>B@>NєBLAO. #>?C;O@=VABN :>@8ABCNBLAO O: :;0A8G=V 2848 @CE>2>W 

0:B82=>ABV (1V3, 25;>A8?54=89 A?>@B, A?>@B82=V V3@8, ?;020==O, 206:0 

0B;5B8:0), AEV4=V 2848 >74>@>2G8E 3V<=0AB8: (C-HC, 9>30), B0: V 2V4=>A=> =>2V 

(0:20DVB=5A, :@>ADVB, AB@5BG8=3, AB@VB1>;, A:0=48=02AL:0 E>4L10).  
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(V78G=V 2?@028 E0@0:B5@87CNBLAO =04728G09=8< @>7<0WBBO<. *5 ?>OA=Nє 

=0O2=VABL @V7=8E A8AB5< :;0A8DV:0FVW 70 @V7=8<8 :@8B5@VO<8, ?>:;045=8<8 2 

WE=N >A=>2C: 70 1V><5E0=VG=8<8 E0@0:B5@8AB8:0<8 3 AB0B8G=V V 48=0<VG=V, 

F8:;VG=V V 0F8:;VG=V; 70 2840<8 A?>@BC 3 A?>@B82=>-V3@>2V, 3V<=0AB8G=V, 

;53:>0B;5B8G=V, ?;020==O, 25A;C20==O B0 V=.; 70 :@8B5@Vє< ?@>2V4=>W DV78G=>W 

O:>ABV 3 A8;>2V, H284:VA=V, =0 28B@820;VABL, =0 3=CG:VABL, A:;04=>-

:>>@48=0FV9=V; 70 V=B5=A82=VABN (?>BC6=VABN) 28:>=0==O @>1>B8 3 

<0:A8<0;L=>W, AC1<0:A8<0;L=>W, 25;8:>W B0 ?><V@=>W V=B5=A82=>ABV 

(?>BC6=>ABV); 70 E0@0:B5@>< 5=5@3>70157?5G5==O 3 05@>1=V, 0=05@>1=V ;0:B0B=V, 

0=05@>1=V 0;0:B0B=V B0 1030B> V=H8E.  

(V78G=V =020=B065==O @V7=>3> E0@0:B5@C 28:;8:0NBL >A>1;82V, 2;0AB82V 

BV;L:8 ?52=><C 284C DV78G=>W 4VO;L=>ABV, 7<V=8 DC=:FVW A8AB5< >@30=V7<C [115, 

133, 195, 227, 286]. *5 ?>OA=NєBLAO DV7V>;>3VG=8<8 7<V=0<8, I> 2V41C20NBLAO 

2 >@30=V7<V ;N48=8 ?V4 2?;82>< @V7=8E 70 E0@0:B5@>< DV78G=8E =020=B065=L 

[192, 226, 229, 233, 284, 300, 315, 319, 320, 432]. �V4?>2V4=>, <>6;82>ABV 

2?;820B8 =0 DV78G=5 74>@>2’O @V7=8<8 2840<8 @CE>2>W 0:B82=>ABV є =5>4=0:>2V.  

&0:, 4> ?@8:;04C, ?>?C;O@=89 284 >74>@>2G>W 3V<=0AB8:8 «9>30» 

@>73;O40єBLAO O: ?V4EV4 4> 68BBO,  O:89 ?5@5410G0є, I> =0H5 BV;> BVA=> 

?>2’O70=5 7 @>7C<><, 0 @>7C< ?>2’O70=89 V7 4CH5N.  *59 284 3V<=0AB8:8 

?>є4=Cє >A>1;82V DV78G=V 2?@028, O:V =07820NBLAO «0A0=0<V», 48E0;L=V 2?@028 

?V4 =072>N «?@0=0O<0» B0 @>1>BC 7V A2>єN A2V4><VABN 3 «<548B0FVO».  

&0:V 70=OBBO є 4>ABC?=8<8, >A:V;L:8 =5 ?>B@51CNBL A?5FV0;L=>3> 

>1;04=0==O 9 >A>1;828E C<>2, V, O: ?@028;>, 2>=8 ?@>E>4OBL ?V4 A?>:V9=C 

<C78:C, @CE8 28:>=CNBLAO ?;02=>, >4=0 2?@020 ?>ABC?>2> ?5@5E>48BL 2 V=HC. 

�E 28:>@8AB>2CNBL 7 <5B>N 01AB@03C20==O 2V4 ?@>1;5<, 0 WE=O 5D5:B82=VABL 

?>;O30є 2 <>6;82>ABV 7=OBBO O: DV78G=>W, B0: V ?A8EVG=>W 2B><8 [45].  

$07>< V7 B8<, FV;V @>74V;8 V7 A8AB5<8 9>38 107CNBLAO =0 B@820;V9 

<548B0FVW, =5 ?5@5410G0NBL ?V428I5=>W @CE>2>W 0:B82=>ABV V A0<V ?> A>1V =5 

<>6CBL G8=8B8 2?;82 =0 DV78G=5 74>@>2’O. &><C, =0?@8:;04, ?@8 ?@>2545==V 
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70=OBL C ��" =02G0;L=>N ?@>3@0<>N @5:><5=4>20=> 28:>@8AB>2C20B8 WE ;8H5 

C ?>є4=0==V 7 V=H8<8 2840<8 @CE>2>W 0:B82=>ABV [172]. 

"74>@>2GV B@5=C20==O A8;>2>3> A?@O<C20==O (206:0 0B;5B8:0, 

?0C5@;VDB8=3, 1>4V1V;4V=3) E0@0:B5@87CNBLAO B8<, I> A?>@BA<5= ?5@5206=> 

28:>@8AB>2Cє 2?@028, O:V ?5@5410G0NBL 3@0=8G=V <’O7>2V 7CA8;;O ?@>BO3>< 

:>@>B:>3> ?@><V6:C G0AC [241, 277, 300]. �V4?>2V4=>, B0:V =020=B065==O 

0:B82CNBL 0=05@>1=C 0;0:B0B=C A8AB5<C 5=5@3>70157?5G5==O, 0 740B=VABL 

28:>=C20B8 @>1>BC A8;>2>3> E0@0:B5@C 70;568BL 2V4 35=5B8G=> >1C<>2;5=>3> 

2<VABC ,% <’O7>28E 2>;>:>=, 740B=>ABV *!% >1@>1;OB8 25;8:C :V;L:VABL 

=5@2>28E V<?C;LAV2, O:V 94CBL 2V4 ?@0FNNG8E <’O7V2, :V;L:>ABV �&( B0 �@(, 

I> <VABOBLAO C <’O7>28E :;VB8=0E, B0 0:B82=>ABV D5@<5=BV2, O:V 15@CBL CG0ABL C 

@5A8=B57V �&( [37, 227, 249]. "4=>@07>25 28:>=0==O 2?@028 (=0?@8:;04, 

?V4=V<0==O HB0=38) =5 28:;8:0є 2 >@30=V7<V 7=0G=8E DC=:FV>=0;L=8E 7@CH5=L.  

$07>< V7 B8<, AC<0@=89 >1’є< @>1>B8, O:0 28:>=CєBLAO ?@>BO3>< >4=>3> 

70=OBBO, є 7=0G=8<, 0 B><C V DC=:FV>=0;L=V 7@CH5==O 2 >@30=V7<V B56 1C4CBL 

7=0G=8<8. ' @57C;LB0BV A8;>28E B@5=C20=L ACBBє2> ?>:@0ICNBLAO ?>:07=8:8 

<0:A8<0;L=>W A8;8, A8;>2>W 28B@820;>ABV, H284:VA=>W A8;8.  

"4=0: 28I573040=V O:>ABV ?@>O2;ONBLAO 2 B8E @CE>28E 4VOE, O:V 

28:>@8AB>2C20;8AO C ?@>F5AV B@5=C20=L. "A>18, O:V 45<>=AB@CNBL 28A>:V 
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�><?0@0B82=89 ?V4EV4 1C;> 70AB>A>20=> C ?@>F5AV ?>@V2=O;L=>3> 0=0;V7C 

>B@8<0=8E =0<8 40=8E V7 @57C;LB0B0<8 =0C:>28E ?>HC:V2, 74V9A=5=8E V=H8<8 

=0C:>2FO<8, O:V 4>A;V46CNBL 707=0G5=C ?@>1;5<0B8:C. �@V< FL>3>, 

:><?0@0B82=89 ?V4EV4 1C;> 70AB>A>20=> C ?@>F5AV ?>@V2=O==O ?>:07=8:V2 

DV78G=>W B0 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV C ?@54AB02=8FL @V7=8E 

<>@D>;>3VG=8E B8?V2 B0 H;OE>< 7VAB02;5==O WE=VE 040?B0FV9=8E @50:FV9 ?V4 

2?;82>< DV7:C;LBC@=>->74>@>2G8E 70=OBL.  

%8=5@35B8G=89 ?V4EV4 4>72>;82 >1’є4=0B8 40=V ?@> 48=0<V:C ?>:07=8:V2 

DV78G=>3> @>728B:C 7 40=8<8 ?@> 48=0<V:C ?>:07=8:V2 DV78G=>W B0 

DC=:FV>=0;L=>W ?V43>B>2;5=>ABV, I> 4>72>;8;> ?>A8;8B8 @>7C<V==O ?@>F5AV2, 

O:V >1C<>2;NNBL 040?B0FV9=V 7<V=8 2 >@30=V7<V. 

�>=:@5B=>-=0C:>2V ?@8=F8?8 3 F5 AC:C?=VABL V459, =0C:>28E ?>;>65=L 

B0 <5B>4V2, A?5F8DVG=8E 4;O ?52=>W =0C:8. $50;V70FVO F8E ?@8=F8?V2 

74V9A=N20;0AO H;OE><:  282G5==O =0C:>28E ?@0FL ?@>2V4=8E CG5=8E C 30;C7V 

DV78G=>3> 28E>20==O; 0=0;V7C =0C:>28E ?@0FL V7 AC<V6=8E 30;C759 =0C: 

(1V>EV<VW, DV7V>;>3VW, <>@D>;>3VW), O:V =0?@O<C ?>2’O70=V 7 4>A;V465==O< @50:FVW 

>@30=V7<C =0 DV78G=V =020=B065==O; C7030;L=5==O V459 =0C:>2FV2, O:V 

157?>A5@54=L> 282G0NBL ?@>1;5<C 040?B0FVW 6V=>: @V7=8E <>@D>;>3VG=8E 
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&9BD9F<>B-@9FB8B?B7VKAG BEAB6G 8<E9DF4JV=ABW DB5BF< AB0=>2;OBL 

DC=40<5=B0;L=V B5>@VW, 35=5@>20=V 2VBG87=O=8<8 (�.�. �?0=0A5=:>, 2005 [7]; 
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A><0B>B8?C. �=0==O C 30;C7V 1V>EV<VW <’O7>2>W 4VO;L=>ABV 70157?5G8;8 

@>7C<V==O <5E0=V7<C 040?B0FV9=8E @50:FV9 ?V4 2?;82>< DV78G=8E 

=020=B065=L. �=0==O C 30;C7V ?A8E>;>3VW A?>@BC 70157?5G8;8 D>@<C20==O 

?>B@518 C 28?@>1C20=8E 2V4?>2V40;L=>3> AB02;5==O 4> CG0ABV 2 
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https://www.google.com.ua/search?hl=uk&tbo=p&tbm=bks&q=inauthor:%22David+L.+Costill%22
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?>B5=FV9=V <>6;82>ABV ;N48=8 O: WW 5=5@35B8G=89 ?>B5=FV0;. "A:V;L:8 25AL 

5=5@35B8G=89 ?>B5=FV0; ;N4AL:>3> >@30=V7<C >1C<>2;NєBLAO 05@>1=8<8, 
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@>73;O40NBL DV78G=5 74>@>2’O 70 ?>:07=8:0<8, I> E0@0:B5@87CNBL 9>3> 

AB0B8G=89 AB0=, B>1B> «AB0B8G=5 74>@>2’O», 0;5 1V;LHVABL 22060NBL 

V=D>@<0B82=VH8<8 ?>:07=8:8, O:V =040NBL 48=0<VG=V E0@0:B5@8AB8:8, B>1B> 
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�@CVD<KABN 54;BN 8<E9DF4JV=ABW DB5BF< AB0;8 7=0==O, >B@8<0=V 70 

@57C;LB0B0<8 ?>?5@54=VE =0C:>28E 4>A;V465=L, 7>:@5<0 ?@> 2?;82 DV78G=8E 

=020=B065=L @V7=>3> A?@O<C20==O =0 4V2G0B 17-19 @>:V2 @V7=8E A><0B>B8?V2. 

�@V< FL>3>, 28:>@8AB>2C202AO >A>18AB89 4>A2V4 02B>@0, >B@8<0=89 C 

@57C;LB0BV 70=OBL A?>@B>< (;53:>N 0B;5B8:>N, 1V3 =0 A5@54=V B0 4>23V 

48AB0=FVW) B0 7=0==O, =01CBV  C ?@>F5AV B@5=5@AL:>W B0 28:;040FL:>W 4VO;L=>ABV. 

 

2.2.   5B>48 4>A;V465==O, 28:>@8AB0=V 2 @>1>BV 
 

2.2.1. &5>@5B8G=89 0=0;V7 V C7030;ь=5==O =0C:>2>-<5B>48G=>W 
;VB5@0BC@8. �;O 0=0;V7C 1C;> 28:>@8AB0=> 4@C:>20=C =0C:>2C ;VB5@0BC@C B0 
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4VO;L=VABL C AD5@V DV78G=>W :C;LBC@8. �@V< FL>3>, 1C;> 74V9A=5=> 0=0;V7 40=8E, 

=0O2=8E C <5@56V �=B5@=5B, 0 A0<5: 5;5:B@>==V 2840==O, <0B5@V0;8 =0C:>28E 

:>=D5@5=FV9, 2V45>;5:FVW, 2V45>A5<V=0@8. �C;> 28:>@8AB0=> =0C:>2V <0B5@V0;8, 

>?C1;V:>20=V O: 2VBG87=O=8<8 2G5=8<8, B0: V 4>A;V4=8:0<8 7 V=H8E :@0W=. 

&0:>6 1C;> >?@0FL>20=> H8@>:5 :>;> =0C:>2>-4>A;V4=8FL:>W ;VB5@0BC@8, 

2840=>W C:@0W=AL:>N B0 0=3;V9AL:>N <>20<8.  
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4>A;V465==O; 282G5=> VA=CNGV B5E=>;>3VW DV78G=>3> 28E>20==O @V7=8E 3@C? 

=0A5;5==O; >1@0=> >?B8<0;L=V <5B>48 4>A;V465==O. �V4><>ABV, >B@8<0=V O: V7 

=0C:>2>-<5B>48G=>W ;VB5@0BC@8, B0: V 70 @57C;LB0B0<8 ?>?5@54=VE 2;0A=8E 

=0C:>28E 4>A;V465=L C<>6;828;8 @>7@>1:C ?@>3@0< >74>@>2G8E 70=OBL 

@V7=>3> A?@O<C20==O. '7030;L=5==O @57C;LB0BV2 2;0A=>3> 4>A;V4=8FL:>3> 
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4>@>1:C 7 40=8<8, >B@8<0=8<8 7 =0C:>2>W ;VB5@0BC@8, 40;> <>6;82VABL 

@>7@>18B8 5D5:B82=V <>45;V >74>@>2G8E B5E=>;>3V9 DV78G=>3> 28E>20==O >AV1 
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2.2.2.  #5403>3VG=5 A?>AB5@565==O. !0 5B0?V 71>@C V=D>@<0FVW <5B>4 
?5403>3VG=>3> A?>AB5@565==O 1C;> 28:>@8AB0=> 7 <5B>N 287=0G5==O ?@>1;5<8 

DV78G=>3> 28E>20==O >AV1 ?5@H>3> 7@V;>3> 2V:C, 28O2;5==O ?>?C;O@=8E A5@54 

>AV1 6V=>G>W AB0BV 284V2 DV7:C;LBC@=>->74>@>2G>W @CE>2>W 0:B82=>ABV, I> 

4>72>;8;> 287=0G8B8AO 7 =0?@O<:>< =0C:>2>3> 4>A;V465==O, AD>@<C;N20B8 

3V?>B57C 4>A;V465==O. !0 5B0?0E :>=AB0BC20;L=>3> B0 D>@<C20;L=>3> 

4>A;V465==O 1C;> =040=> ?5403>3VG=C >FV=:C @57C;LB0B0< B5ABC20==O. 

"B@8<0=V 40=V ?5403>3VG=8E A?>AB5@565=L 1C;> A?V2AB02;5=> 7 40=8<8 

=0C:>2>-<5B>48G=8E 465@5;; 70 @57C;LB0B0<8 :>=AB0BC20;L=>3> 9 

D>@<C20;L=>3> 4>A;V465==O 1C;> 74V9A=5=> C7030;L=5==O B0 @>7@>1;5=> 

@5:><5=40FVW I>4> 2?@>20465==O 5D5:B82=8E B5E=>;>3V9 DV78G=>3> 28E>20==O 

[111, 264].  

�3V4=> B8?>;>3VW, 70 >1AO3>< ?5403>3VG=V A?>AB5@565==O 1C;8 

«?@>1;5<=8<8», >A:V;L:8 >E>?;N20;8 1030B> 270є<>?>2’O70=8E O28I B0 

7=0G=C :V;L:VABL 28?@>1C20=8E. !0 ?>G0B:C 4>A;V465==O B8? ?5403>3VG=8E 

A?>AB5@565=L <02 E0@0:B5@8AB8:C @>72V4C20;L=8E, >A:V;L:8 A0<5 =0 WE=V9 

>A=>2V 1C;> >1@0=> =0?@O<>: 4>A;V465==O B0 D>@<C20;0AO 3V?>B570. ' 

?>40;LH><C A?>AB5@565==O =01C;8 >7=0: >A=>2=8E, >A:V;L:8 <0;8 GVB:C 

@53;0<5=B0FVN.  

%?>AB5@565==O 74V9A=N20;>AO «V7 A5@548=8» (>A:V;L:8 4>A;V4=8: 1C2 

CG0A=8:>< ?5403>3VG=>3> ?@>F5AC), «2V4:@8B>» (>A:V;L:8 28?@>1C20=V 7=0;8, 

I> 70 =8<8 ?@>2>48BLAO A?>AB5@565==O), «157?5@5@2=>» (B><C, I> 

74V9A=N20;>AO 2V4 ?>G0B:C V 4> :V=FO 4>A;V465==O). 
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DV78G=>W ?V43>B>2;5=>ABV C ?@54AB02=8FL @V7=8E A><0B>B8?V2, 4>A;V465==O 

48=0<V:8 ?>:07=8:V2 DV78G=>W ?V43>B>2;5=>ABV ?V4 2?;82>< DV7:C;LBC@=>-
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>A=>2C 27OB> �5@602=V B5AB8 >FV=:8 DV78G=>W ?V43>B>2;5=>ABV =0A5;5==O 
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�;O 4>A;V465==O 28B@820;>ABV 1C2 28:>@8AB0=89 B5AB «1V3 2000 <». 

&5ABC20==O 74V9A=N20;>AO =0 1V3>2V9 4>@V6FV ;53:>0B;5B8G=>3> AB04V>=C. #> 

:><0=4V «$CH!» 28?@>1C20=V 7 28A>:>3> AB0@BC 4>;0;8 48AB0=FVN. (V:AC202AO 

G0A ?>4>;0==O B5AB>2>W 48AB0=FVW, 28@065=89 C E2, A5:. 

� <5B>N 4>A;V465==O H284:VA=>W 28B@820;>ABV 1C;> 28:>@8AB0=> B5AB 

«1V3 100 <». &5ABC20==O ?@>2>48;>AO =0 1V3>2V9 4>@V6FV ;53:>0B;5B8G=>3> 

AB04V>=C. #> :><0=4V «$CH!» 28?@>1C20=V 7 28A>:>3> AB0@BC 4>;0;8 48AB0=FVN. 

(V:AC202AO G0A ?>4>;0==O B5AB>2>W 48AB0=FVW, 28@065=89 C A5: 7 B>G=VABN 4> 

45AOB8E. 

%8;>2V 74V1=>ABV ;N48=0 <>65 ?@>O2;OB8 C @V7=8E D>@<0E 3 B0:8E, O: 

<0:A8<0;L=0 A8;0, H284:VA=0 (281CE>20) A8;0, A8;>20 28B@820;VABL [111, 196, 

209, 241]. "A:V;L:8 �5@602=V B5AB8 >FV=:8 DV78G=>W ?V43>B>2;5=>ABV =0A5;5==O 

':@0W=8 =5 ?5@5410G0NBL 287=0G5==O <0:A8<0;L=>W A8;8, C A2>WE 4>A;V465==O 

<8 28:>@8AB0;8 <5B>4 :8ABL>2>W 48=0<><5B@VW, >A:V;L:8 2V= =09G0ABVH5 
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E0@0:B5@8AB8:C.  
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/:I> $�� 7=0E>48BLAO C <560E 2V4 40,75 4> 38,25, @>7@0EC=>: ?@>2>48BLAO 70 

D>@<C;>N: 

L = PBK ·  0,463 3 17,63  
   

/:I> $�� 4>@V2=Nє 01> є <5=H5 38,25, 5:B><>@DVO A:;040є 0,1 10;0.  

 

�>65= :><?>=5=B 28@060;8 G8A;>28< 7=0G5==O< V7 B>G=VABN 4> 45AOB8E 

V 70?8AC20;8 C =57<V==V9 ?>A;V4>2=>ABV: 5=4><>@DVO 3 <57><>@DVO 3 

5:B><>@DVO. 

  

2.2.6. (V7V>;>3VG=V <5B>48 4>A;V465==O. �><?>=5=B=89 A:;04 BV;0 
287=0G0NBL @V7=8<8 <5B>40<8. ' ACG0A=V9 =0C:>2V9 ;VB5@0BC@V =5 VA=Cє 

>4=>7=0G=>W 4C<:8 I>4> >?B8<0;L=>3> <5B>4C 287=0G5==O :><?>=5=B=>3> 

A:;04C BV;0. �=B@>?>;>38 ?@0FNNBL V7 B@C?=8< <0B5@V0;><.  
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!091V;LH 2V4><89 <5B>4, O:89 70AB>A>2CєBLAO 4;O 4>A;V465=L C 30;C7V 

DV78G=>W :C;LBC@8, 1C2 @>7@>1;5=89 I5 C 1921 @. J. Matiegka [391]. �=0NG8 

70:>=><V@=>ABV :>@5;OFV9=8E >7=0:, 28<V@O2H8 =57=0G=C :V;L:VABL 

0=B@>?><5B@8G=8E ?0@0<5B@V2, 70 @>7@>1;5=8<8 02B>@>< D>@<C;0<8 

287=0G0;8AO 2AV :><?>=5=B8. 

"AB0==V< G0A>< 7’O28;8AO ?@>ABV C 28:>@8AB0==V 9 :><?0:B=V ?@8;048 V 

O:V, 3>;>2=5, B>G=> <>6CBL 28<V@OB8 ?@>F5=B=5 A?V22V4=>H5==O 

:><?>=5=B=>3> A:;04C BV;0. &0:89 <5B>4 ґ@C=BCєBLAO =0 >A>1;82>ABOE 

5;5:B@>?@>2V4=>ABV 68@>2>W, <’O7>2>W B0 :VAB:>2>W B:0=8=. #@>?CA:0NG8 G5@57 

BV;> 157?5G=>W A8;8 AB@C<, ?@8;04 287=0G0є 5;5:B@8G=89 >?V@ >@30=V7<C [60].  

#@>3@0<=5 70157?5G5==O >1@>1;Oє V=D>@<0FVN 7 C@0EC20==O< 7@>ABC, 

2038, AB0BV B0 2V:C B0 28@0E>2Cє 40=V ?@> 2V4A>B:>25 A?V22V4=>H5==O 2<VABC 

:>6=>3> 7 :><?>=5=BV2 2 >@30=V7<V. *59 <5B>4 <0є =072C «<5B>4 

1V>5;5:B@8G=>3> V<?540=AC» [21, 214]. !0 =0H ?>3;O4, 2V= =091V;LH5 ?V4E>48BL 

4;O 4>A;V465=L C 30;C7V DV78G=>W :C;LBC@8, >A:V;L:8 >B@8<0=V 40=V є 

V=D>@<0B82=8<8, 4>AB0B=L> B>G=8<8 V <0NBL G8A;>25 28@065==O 7 B>G=VABN 

4> 45AOB8E. 

� <5B>N 287=0G5==O :><?>=5=B=>3> A:;04C <0A8 BV;0 <8 70AB>A>2C20;8 

?@8;04 OMRON BF-511, O:89 ?@0FNє 70 ?@8=F8?>< 1V>5;5:B@8G=>3> 

V<?540=AC. �0 ?>:07=8:0<8 ?@8;04C OMRON BF-511 287=0G0;8: � &; 

2V4A>B:>289 2<VAB 68@>2>W B:0=8=8 2 >@30=V7<V; @V25=L 2VAF5@0;L=>3> 68@C; 

2V4A>B:>289 2<VAB A:5;5B=8E <’O7V2 2 >@30=V7<V; >A=>2=89 >1<V= B0 <0AC BV;0. 

#@8;04 OMRON BF-511 @>7@0E>2Cє � & 70 D>@<C;>N 2.3.  

� &  = m : t2  (2.4),  

45 m 3 <0A0 BV;0 2 >7; 

 t 3 7@VAB 2 @. 

*O <5B>48:0 @>7@>1;5=0 15;L3V9AL:8< CG5=8< A. Quetelet (1842) V є 

2V4><>N O: V=45:A �5B;5 [ ]. *N <5B>48:C 287=0G5==O � & 28:>@8AB>2Cє 

�""�, O:0 AE20;8;0 >FV=>G=C H:0;C. �0=V 4;O >FV=:8 � & =02545=V 2 B01;. 2.1. 
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&45?<JO 2.1 
"FV=>G=V :@8B5@VW V=45:AC <0A8 BV;0 [ ] 

�=45:A <0A8 BV;0 70 ?>:07=8:0<8 
OMRON BF511 

"FV=>G=V :@8B5@VW 70 40=8<8 
�""� 

< 18,5 =54>AB0B=O <0A0 BV;0 

18,5  3 < 25 =>@<0;L=0 <0A0 BV;0 

25  3 < 30 =04<V@=0 <0A0 BV;0 

30   >68@V==O  

 

�0=V 4;O >FV=:8 2V4A>B:>2>3> 2<VABC A:5;5B=8E <’O7V2 =02545=V 2 B01;. 

2.2.  

           &45?<JO 2.2 

"FV=>G=V :@8B5@VW 2<VABC A:5;5B=8E <’O7V2 BV;0 
%B0BL �V: 

 
$V25=L 

=87L:89 =>@<0;L=89 28A>:89 4C65 28A>:89 

�V=:8 18-39 < 24,3 % 24,3 3 30,3 % 30,4 3 35,3 %  35,4 % 

+>;>2V:8 18-39 < 33,3 % 33,3 3 39,3 % 39,4 3 44,0 %  44,1 % 

 

#>:07=8: 2V4A>B:>2>3> 2<VABC 68@C 2 >@30=V7<V є 2V4A>B:>28< 

A?V22V4=>H5==O< <0A8 68@C 2 >@30=V7<V (>7) 4> <0A8 BV;0 (>7). #>:07=8: 

2V4A>B:>2>3> 2<VABC 68@C 2:;NG0є 2 A515 ?V4H:V@=89 68@ B0 2VAF5@0;L=89 

68@. �V4A>B:>289 2<VAB 2VAF5@0;L=>3> 68@C 282>48BLAO O: >:@5<89 ?>:07=8:. 

�@8B5@VW 4;O >FV=:8 2<VABC 68@C 2 >@30=V7<V =02545=V 2 B01;. 2.3. 

&45?<JO 2.3 

"FV=>G=V :@8B5@VW 2V4A>B:>2>3> 2<VABC 68@C 
%B0BL �V: $V25=L 

=87L:89  =>@<0;L=89 28A>:89 4C65 28A>:89 
�V=:8  18 3 39 < 21,0 % 21,0 3 32,9 % 33,0 3 38,9 %  39,0 % 
+>;>2V:8  18 3 39 < 8,0 % 8,0 3 19,9 % 25,0 3 29,9 %  25,0 % 

 

�V4A>B:>289 2<VAB 2VAF5@0;L=>3> 68@C >FV=N20;8 70 :@8B5@VO<8, 

=02545=8<8 2 B01;. 2.4. *O B01;8FO ґ@C=BCєBLAO =0 40=8E, =02545=8E C 

?C1;V:0FVW [408]. 
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&45?<JO 2.4 

"FV=>G=V :@8B5@VW @V2=O 2VAF5@0;ь=>3> 68@C [408] 
�VAF5@0;L=89 68@, >48=8FV $V25=L 

1 3 9 =>@<0;L=89 
10 3 14 28A>:89 
15 3 30 4C65 28A>:89 

 

#>:07=8: >A=>2=>3> >1<V=C 2V4>1@060є BC <V=V<0;L=C :V;L:VABL :0;>@V9, 

O:0 28B@0G0єBLAO >@30=V7<>< C AB0=V ?>2=>3> A?>:>N 4;O ?V4B@8<0==O 9>3> 

68BBє4VO;L=>ABV 70 >4=C 4>1C. $57C;LB0B8 28@060NBLAO C ::0;. 

�5@CNG8AL @5:><5=40FVO<8 28@>1=8:0 ?@8;04C OMRON BF-511 B0 

40=8<8 =0C:>2>W ;VB5@0BC@8 [21, 101, 241], 7 <5B>N 70?>1V3B8 >B@8<0==N 

=5B>G=8E 40=8E 28?@>1C20=8E 4>?CA:0;8 4> >1AB565==O 70 C<>28 =5 26820==O 

0;:>3>;N 01> 25;8:>W :V;L:>ABV @V48=8, 4>B@8<0==O 2-3>48==>W ?5@5@28 ?VA;O 

A?>6820==O W6V B0 70 C<>28, I> ?5@54 4>A;V465==O<8 =5 ?@89<0;0AO 20==0 B0 

=5 1C;> DV78G=8E B@5=C20=L.  

(C=:FV>=0;L=89 AB0= A5@F52>-AC48==>W A8AB5<8 28?@>1C20=8E 282G0;8 

70 0@B5@V0;L=8< B8A:>< C AB0=V 2V4=>A=>3> <’O7>2>3> A?>:>N B0 ?V4 G0A 

4>7>20=8E 25;>5@3><5B@8G=8E =020=B065=L @V7=>W ?>BC6=>ABV. �@B5@V0;L=89 

B8A: 28<V@N202AO 70 4>?><>3>N ADV3<><0=><5B@0 ��� -"# C AB0=V 

2V4=>A=>3> <’O7>2>3> A?>:>N B0 ?VA;O 28:>=0==O =020=B065=L =0 

25;>5@3><5B@V ?>BC6=VABN 1 �B V 2 �B =0 1 :3 <0A8 BV;0 ?V4 G0A 28:>=0==O 

B5ABC PWC170.  

�;O 287=0G5==O VO2 max VA=CNBL ?@O<V 9 =5?@O<V <5B>48. #@O<V <5B>48 

4>A;V465==O ?5@5410G0NBL 28:>=0==O =020=B065==O 4> 2V4<>28 01> 

28:>=CNG8 A5@VN 48A:@5B=8E (?5@5@82G0AB8E) =020=B065=L 7@>AB0NG>W 

?>BC6=>ABV [ , ]. #@O<5 287=0G5==O VO2 max ?52=>N <V@>N є =5157?5G=>N 

?@>F54C@>N. "A>1;82> F5 AB>ACєBLAO >AV1, O:V =5 <0NBL A?5FV0;L=>W 

?V43>B>2:8.  

&0:, 0=0;V7CNG8 <0B5@V0;8 170000 B5ABV2, ?@>2545=8E C 73 4V03=>AB8G=8E 

F5=B@0E, $. Rochmis, H. Bl0ckburn [ ] CAB0=>28;8, I> G8A;> A<5@B5;L=8E 

28?04:V2 AO30є 2 A5@54=L><C 0,01 % 2V4 7030;L=>W :V;L:>ABV ?@>2545=8E B5ABV2. 
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M.N. Ellestad [ ], 282G0NG8 <0B5@V0;8 B5ABC20=L V7 DV78G=8<8 

=020=B065==O<8 1400 F5=B@V2, 28O282 <5=H89 ?>:07=8: A<5@B=>ABV 3 0,005 %. 

� >3;O4C =0 28I528:;045=5, ?@8 <0A>28E >1AB565==OE 4>FV;L=> 70AB>A>2C20B8 

=5?@O<V <5B>48 287=0G5==O Vo2 max, O:V =5 ?5@5410G0NBL 28:>=0==O 

=020=B065=L «4> 2V4<>28» [ , ].  

' =0H8E 4>A;V465==OE 4;O 287=0G5==O ?>BC6=>ABV 05@>1=8E ?@>F5AV2 

5=5@3>70157?5G5==O <’O7>2>W 4VO;L=>ABV 1C2 >1@0=89 25;>5@3><5B@8G=89 B5AB 

70 <5B>48:>N �.�. �0@?<0=0 7V A?V202B. [ , ]. �8?@>1C20=V 28:>=C20;8 420 

4>7>20=8E =020=B065==O =0 25;>5@3><5B@V. &@820;VABL :>6=>3> =020=B065==O 

AB0=>28;0 5 E2 ?@8 G0AB>BV ?540;N20==O 60 >1.·E2-1, 0 V=B5@20; 2V4?>G8=:C <V6 

=8<8 3 3 E2. #>BC6=VABL ?5@H>3> =020=B065==O (N1) 2AB0=>2;N20;8 7 

@>7@0EC=:C 1 �B =0 1 :3 <0A8 BV;0, 0 4@C3>3> =020=B065==O N2) 3 2 �B =0 1 :3 

<0A8 BV;0.  

' :V=FV :>6=>3> =020=B065==O 70 4>?><>3>N <>=VB>@C A5@F52>3> @8B<C 

«BEURER PM-70» 287=0G0;8 +%% (f1 V f2). �060=>, I>1 C :V=FV ?5@H>3> 

=020=B065==O +%% AB0=>28;0 100-120 C4.·E2-1, 0 2 :V=FV 4@C3>3> 3 140-

160 C4.·E2-1. $V7=8FO <V6 ?>:07=8:0<8 +%% ?@8 ?5@H><C V 4@C3><C 

=020=B065==OE ?>28==0 A:;0AB8 =5 <5=H5 40 C4.·E2-1. /:I> FO C<>20 

4>B@8<CєBLAO, B> ?><8;:0 ?>:07=8:0 PWC170 1C45 =09<5=H>N.  

%?>G0B:C @>7@0E>2C20;8 DV78G=C @>1>B>740B=VABL. �;O FL>3> >B@8<0=V 

40=V ?V4AB02;O;8 C D>@<C;C 2.5. 

( )45с −
−

−+=  ∙ 6  (2.5), 

45 PWC170 45E. – ?>BC6=VABL DV78G=>3> =020=B065==O, ?@8 O:V9 +%% 

4>AO30є @V2=O 170 C4.∙E2-1, :3<∙E2-1; 

N1 V N2 3 ?>BC6=VABL ?5@H>3> V 4@C3>3> =020=B065==O, :3<∙E2-1 01> �B; 

f1 V f2 3 +%% C :V=FV ?5@H>3> V 4@C3>3> =020=B065=L, C4.∙E2-1. 

 

�;O @>7@0EC=:C Vo2 max >B@8<0=V 40=V ?V4AB02;O;8 C D>@<C;C 2.6.  
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VO2 max 45E.  = 1,7 · PWC170 45E. + 1240                    (2.6), 

45  VO2 max 01A 2V4>1@060єBLAO 2 <;∙E2-1, 0 PWC 170 01A  2 :3<·E2-1 

 

� >3;O4C =0 B5, I> DV78G=0 @>1>B>740B=VABL B0 05@>1=0 ?@>4C:B82=VABL 

>@30=V7<C 70;560BL 2V4 <0A8 BV;0, ?@8 WE=V9 >FV=FV 1C;> 28:>@8AB0=> =5 ;8H5 

01A>;NB=V, 0 9 2V4=>A=V ?>:07=8:8: PWC 170 2V4=. 28@060;8 C :3<∙E2-1:3-1, 0 

VO2 max 2V4=. 3 C <;·E2-1·:3-1.  

�06;828< :@8B5@Vє< >FV=:8 05@>1=8E <>6;82>AB59 ;N48=8 є #�!" [ , 

, , , ]. �;0A8G=89 20@V0=B 287=0G5==O #�!" ?>;O30є 2 B><C, I> C 

?@>F5AV @>1>B8 =0 25;>5@3><5B@V (B@54<V;V) ABC?V=G0AB> 7@>AB0NG>W ?>BC6=>ABV 

@5єAB@CNBL 2<VAB <>;>G=>W :8A;>B8 C :@>2V =0 :>6=><C ABC?5=V =020=B065==O.  

�=H89 <5B>4 ґ@C=BCєBLAO =0 2B@0BV ;V=V9=>3> 7@>AB0==O ;535=52>W 

25=B8;OFVW ?@8 ABC?V=G0B><C ?V428I5==V ?>BC6=>ABV @>1>B8. �;O <0A>28E 

4>A;V465=L B0:V <5B>48 =5 ?V4E>4OBL G5@57 =5>1EV4=VABL 74V9A=N20B8 701V@ 

:@>2V 4;O 0=0;V7C =0 2<VAB <>;>G=>W :8A;>B8 B0 ?>B@51C <0B8 2 =0O2=>ABV 

4>@>3>20@BVA=C 307>0=0;V7CNGC 0?0@0BC@C.  

!091V;LH 4>ABC?=8< V7 2V4><8E <5B>4V2 287=0G5==O #�!", =0 =0H 

?>3;O4, є ?>;L>289 B5AB, O:89 70?@>?>=C20;8 F. Conconi 7V A?V202B. [308]. &5AB 

107CєBLAO =0 >A>1;82>ABV 2B@0B8 ;V=V9=>3> 7@>AB0==O +%% ?@8 7@>AB0NGV9 

V=B5=A82=>ABV 1V3>2>3> =020=B065==O.  

' =0H8E 4>A;V465==OE 28:>@8AB0=> B5AB F. Conconi, <>48DV:>20=89 4> 

;01>@0B>@=8E C<>2 .. (C@<0=>< [238]. �8?@>1C20=0 28:>=C20;0 @>1>BC =0 

25;>5@3><5B@V 7V ABC?V=G0AB> 7@>AB0NG>N ?>BC6=VABN. &@820;VABL @>1>B8 V 

G0AB>B0 ?540;N20==O =0 :>6=><C ABC?5=V ?>ABV9=V: B@820;VABL AB0=>28BL 40 A, 

0 G0AB>B0 3 60 >1·E2-1.  

#>BC6=VABL @>1>B8 ?>ABC?>2> 71V;LHC20;8, ?>G8=0NG8 7 ?>BC6=>ABV 60 

�B, 4>40NG8 =0 :>6=><C ABC?5=V 10 �B. +5@57 :>6=V 40 A 70 4>?><>3>N 

<>=VB>@C A5@F52>3> @8B<C 287=0G0;8 +%% V ?>7=0G0;8 =0 3@0DV:C, O:89 

2V4>1@060є 70;56=VABL +%% 2V4 ?>BC6=>ABV @>1>B8 (N). �5;8G8=8 #�!" 
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2V4>1@060;8 C �B 70 ?>;>65==O< «B>G:8 ?5@538=C» (@8A. 2.1). 

�030;L=>?@89=OB8E AB0=40@BV2 >FV=:8 #�!" =5 VA=Cє.  

 

$8A. 2.1. �87=0G5==O #�!" 3@0DVG=8< A?>A>1>< C 28?@>1C20=>3> %. 
[ ] 

 

�;O ?>2=>FV==>W >FV=:8 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV, :@V< 05@>1=8E 

<>6;82>AB59 >@30=V7<C, =5>1EV4=> 4>A;V48B8 0=05@>1=V ;0:B0B=V B0 0=05@>1=V 

0;0:B0B=V <>6;82>ABV >@30=V7<C. 

�;O 287=0G5==O є<=>ABV 0=05@>1=8E ;0:B0B=8E ?@>F5AV2 

5=5@3>70157?5G5==O 1C;> 28:>@8AB0=> <5B>4, @>7@>1;5=89 A. Shogy,            

G. Cherebetin [206]. *59 <5B>4 ?5@5410G0є 287=0G5==O 0=05@>1=>W ;0:B0B=>W 

?@>4C:B82=>ABV >@30=V7<C 70 ?>:07=8:><  �� $ 70 1 E2.  

�;O FL>3> 28?@>1C20=0 A?>G0B:C 28:>=Cє AB0=40@B=5 =020=B065==O =0 

25;>5@3><5B@V ?@>BO3>< 1 E2 ?>BC6=VABN 225 �B V7 G0AB>B>N ?540;N20==O 90 

>1∙E2-1. #>BV< 2V4?>G820є 1 E2, ?VA;O G>3> 28:>=Cє =0 25;>5@3><5B@V @>1>BC 

?@>BO3>< 1 E2 B0:>W 6 ?>BC6=>ABV, 0;5 7 <0:A8<0;L=> <>6;828< G8A;>< 

>15@BV2 ?540;59. #V4 G0A 28:>=0==O 4@C3>3> =020=B065==O ?V4@0E>2CєBLAO 

N, �B 

«&BK>4 C9D97<AG» 

+%%, 
C4·E2-1 
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:V;L:VABL >15@BV2. $>7@0EC=>: ?>:07=8:0  �� $ 74V9A=NєBLAO 70 

D>@<C;>N 2.7: 

 

 �� $ (>7@·I6-1) = C · O, (2.7)   

45 O 3 :V;L:VABL >15@BV2 ?540;59 ?@8 4@C3><C =020=B065==V; 

C 3 AB0=40@B=89 ?>:07=8:, O:89 E0@0:B5@87Cє >?V@ >15@B0< ?540;59.  

�;O >AV1 7 <0A>N BV;0 1V;LH5 80 :3 % AB0=>28BL 30 :3<·>1.-1, 0 4;O >AV1 7 <0A>N 

<5=H5 80 :3 % @>7@0E>2CєBLAO 70 D>@<C;>N 2.8:  

 

−
−

−= о5кгмкгм4с4
. (2.8) 

� >3;O4C =0 B5, I> F59 B5AB 28<030є <0:A8<0;L=>W <>1V;V70FVW 

DC=:FV>=0;L=8E <>6;82>AB59 >@30=V7<C, ?V4 G0A 28:>=0==O 4@C3>3> 

=020=B065==O 7 A0<>3> ?>G0B:C 4> 9>3> 7025@H5==O 70AB>A>2CєBLAO A;>25A=0 

AB8<C;OFVO. 

!0 =0H ?>3;O4, =091V;LH >1’є:B82=C V=D>@<0FVN ?@> @V25=L 0=05@>1=>W 

0;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C <>6=0 >B@8<0B8 70 4>?><>3>N 

5@3><5B@8G=>3> �V=30BAL:>3> 0=05@>1=>3> B5ABC (��=& 10), >?8A0=>3> 

 . �>;:>28< [37]. �;O 28:>=0==O 707=0G5=>3> B5ABC 28?@>1C20=0 A?>G0B:C 

28:>=C20;0 @>7<8=>G=5 =020=B065==O =0 25;>5@3><5B@V ?@>BO3>< 5-6 E28;8=. 

+0AB>B0 ?540;N20==O AB0=>28;0 60 >1·E2-1 ?@8 ?>BC6=>ABV @>1>B8 60 �B. #V4 

G0A @>7<8=:8 28:>=C20;8AO 4-5 ?@8A:>@5=L B@820;VABN 5-6 A :>6=5 7 

<0:A8<0;L=> <>6;82>N G0AB>B>N ?540;N20==O.  

#VA;O 4-E28;8==>3> 2V4?>G8=:C 28?@>1C20=0 28:>=C20;0 >A=>2=C 

G0AB8=C B5ABC, O:0 ?>;O30є C @>1>BV =0 25;>5@3><5B@V 7 <0:A8<0;L=> 

<>6;82>N G0AB>B>N ?540;N20==O ?@>BO3>< 10 A, ?@8 FL><C ?>BC6=VABL 

@>1>B8 ?>28==0 AB0=>28B8 225 �B. #V4@0EC=>: :V;L:>ABV >15@BV2 ?540;59 (") 70 

10 A @>7?>G8=0;8 G5@57 3 A 2V4 ?>G0B:C @>1>B8. � >3;O4C =0 B5, I> =0 @57C;LB0B 

B5ABC20==O 2?;820є <>B820FVO 28?@>1C20=>W, ?V4 G0A >A=>2=>3> =020=B065==O 
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?@>2>48;0AO A;>25A=0 AB8<C;OFVO. �;O 287=0G5==O ?>BC6=>ABV 0=05@>1=>W 

0;0:B0=>W @>1>B>740B=>ABV >@30=V7<C 1C;> 74V9A=5=> =0ABC?=V @>7@0EC=:8: 

%?>G0B:C <8 287=0G0;8 25;8G8=C @>1>B8 (W), 28:>=0=C 70 10 A, 

28:>@8AB02H8 D>@<C;C 2.9. 

 

W (>7@) = % (>7@·B5.-1) · " (B5.)         (2.9), 

45 % 3 >?V@ >15@B0< ?540;59; 

" 3 AC<0@=0 :V;L:VABL >15@BV2 ?540;59 70 10 c; 

%  @>7@0E>2CєBLAO 70 D>@<C;>N 2.10:  

% = 0,5 >7@·B5.-1 · S, (2.10) 

 45 S 3 <0A0 BV;0 2 :3. 

�V=F528< ?>:07=8:><, 70 O:8< >FV=N20;8AO @57C;LB0B8, є ?>BC6=VABL 

@>1>B8 (N10). �@0E>2CNG8, I> ?>BC6=VABL E0@0:B5@87CєBLAO 25;8G8=>N 

@>1>B8, 28:>=0=>W 70 1 E2, 74V9A=N20;8AO 2V4?>2V4=V @>7@0EC=:8 70 

D>@<C;>N 2.11: 

N10 (>7@·I6-1) = W · 6  (2.11) 

�;O 287=0G5==O ?>BC6=>ABV 0=05@>1=8E ;0:B0B=8E ?@>F5AV2 

5=5@3>70157?5G5==O <8 70AB>AC20;8 B5AB ��=& 30 [37]. /: V C ?>?5@54=L><C 

B5ABV, 28?@>1C20=0 28:>=C20;0 @>7<8=>G=5 =020=B065==O =0 25;>5@3><5B@V 

?@>BO3>< 5-6 E2 V7 ?@8A:>@5==O<8. #VA;O 4 E2 2V4?>G8=:C 28:>=C20;>AO 

>A=>2=5 =020=B065==O B@820;VABN 30 A ?@8 ?>BC6=>ABV @>1>B8 225 �B V7 

<0:A8<0;L=>N G0AB>B>N ?540;N20==O. �8:>=0==O >A=>2=>3> =020=B065==O 

AC?@>2>46C20;>AO A;>25A=>N AB8<C;OFVєN 28?@>1C20=>W. #V4@0EC=>: 

@>7?>G8=02AO G5@57 3 A 2V4 ?>G0B:C @>1>B8. #V4@0E>2C20;0AO :V;L:VABL >15@BV2 

?540;59 (") 70 30 A. 

�5;8G8=0 @>1>B8 (W), 28:>=0=0 70 30 A, 287=0G0;0AO 70 D>@<C;>N 2.9, 

?V4AB02;ONG8 7=0G5==O " 3 AC<0@=C :V;L:VABL >15@BV2 ?540;59 70 30 c. 

�@0E>2CNG8, I> ?>BC6=VABL E0@0:B5@87CєBLAO 25;8G8=>N @>1>B8, 

28:>=0=>W 70 1 E2, 74V9A=N20;8AO 2V4?>2V4=V @>7@0EC=:8 70 D>@<C;>N 2.12: 

N30 (>7@·I6-1) = W · 2 (2.12). 
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'AV 25;>5@3><5B@8G=V B5AB8 ?@>2>48;8AO =0 25;>5@3><5B@V Christopeit 

Sport AX-1. 

�;O ?V428I5==O 5D5:B82=>ABV >74>@>2G8E 1V3>28E B@5=C20=L <8 

28:>@8AB0;8 <5B>4 4>7C20==O DV78G=8E =020=B065=L 70 5=5@3>28B@0B0<8, 

@>7@0E>2CNG8 4;O :>6=>W 28?@>1C20=>W V=482V4C0;L=89 «>?B8<0;L=89 

4V0?07>=» 25;8G8=8 1V3>28E =020=B065=L [240]. 

�=5@3>28B@0B8 =020=B065=L 287=0G0;8AO 70 <5B>4>< L. Brouha [297], 45 

70 >A=>2C 27OB> 70;56=VABL 5=5@35B8G=8E 28B@0B 2V4 +%% (B01;. 2.5). 

$>7@0EC=>: 5=5@3>28B@0B >4=>3> 1V3>2>3> =020=B065==O 74V9A=N202AO, 

28:>@8AB>2CNG8 40=V B01;. 2.5. $>7@0E>2C20;8 WE O: 4>1CB>: 28B@0B 5=5@3VW 70 1 

E2 ?@8 ?52=V9 +%% B0 B@820;>ABV 1V3C.  

 

&45?<JO 2.5 

�8B@0B8 5=5@3VW ?@8 DV78G=><C =020=B065==V 70;56=> 2V4 G0AB>B8 
A5@F528E A:>@>G5=ь 70 L. Brouha [297] 

+%%, C4·E2-1 �8B@0B8 5=5@3VW, ::0;·E2-1  

80 2,5                          

80 3 100 2,5 3 5,0                 

100 3 120 5,0 3 7,5                 

120 3 140 7,5 3 10,0               

140 3 160 10,0 3 12,5               

160 3 180 12,5 3 15,0               

 

 0:A8<0;L=> 4>?CAB8<C 25;8G8=C 28B@0B 5=5@3VW (� max 01A.) <8 287=0G0;8 

70 D>@<C;>N (2.13) [238, 241]:  

 

 � max 01A. = 0,23 ·  VO2 max 01A.,  (2.13) 

45  E max 2V4>1@060єBLAO 2 ::0;, 0 VO2 max 01A. 3 2 <; ∙ E2-1.  

�=0NG8 25;8G8=C � max 01A, 7=0E>48;8 WW 2V4A>B:>25 A?V22V4=>H5==O 4> 

:V;L:>ABV 5=5@3VW, 28B@0G5=>W =0 28:>=0==O DV78G=>3> =020=B065==O. 
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 V=V<0;L=0 (?>@>3>20) 25;8G8=0 5=5@3>28B@0B (� min), O:0 AB0=>28BL 

44 % 2V4 � max, ?@89<0єBLAO 70 E.  

%:;040;>AO @V2=O==O 2.14:  

 

� max ::0; 3 100 %  

E ::0; 3 44 %, 

V 7=0E>48;8 � min 2 ::0;: � min = (� max•44)/100 (2.14).  

 

#@8 ?@>2545==V >74>@>2G8E B@5=C20;L=8E 70=OBL =5>1EV4=> 7=0B8, O:0 

?>28==0 1CB8 V=B5=A82=VABL V B@820;VABL =020=B065==O, I>1 5=5@3>28B@0B8 =5 

28E>48;8 70 <56V <V=V<0;L=>W B0 <0:A8<0;L=> 4>?CAB8<>W 25;8G8=8. 

�V4><>, I> 25;8G8=0 5=5@3>28B@0B 71V;LHCєBLAO ?@>?>@FV9=> 

V=B5=A82=>ABV B0 B@820;>ABV @>1>B8. �=B5=A82=VABL @>1>B8 E0@0:B5@87CєBLAO 

+%%: G8< 1V;LH0 +%%, B8< 28I0 V=B5=A82=VABL.  V6 +%% V 5=5@3>28B@0B0<8 

VA=Cє 70;56=VABL (40=V =02545=V 2 B01;. 2.5). �V4?>2V4=> 4> B01;8G=8E 40=8E, 

5=5@35B8G=0 20@BVABL >4=>3> A5@F52>3> A:>@>G5==O AB0=>28BL 0,125 ::0; (0,525 

:�6). �8:>@8AB02H8 V=D>@<0FVN B01;8FV 2.7, <8 7=0E>48;8 5=5@3>28B@0B8 2 

::0;·E2-1 =0 BV9 +%%, =0 O:V9 ?;0=CєBLAO 28:>=C20B8 =020=B065==O (� +%%) V 

@>7@0E>2C20;8 <0:A8<0;L=> 4>?CAB8<C (t max) V <V=V<0;L=C (t min) B@820;VABL 

=020=B065==O C E2 =0 70?;0=>20=V9 +%% 70 D>@<C;0<8 2.15 V 2.16: 

 

tmax = �max : �+%% (2.15);   tmin = �min : �+%% (2.16). 

 

� >?8A0=89 28I5 A?>AV1 1C;> 2AB0=>2;5=> >?B8<0;L=89 4V0?07>= 

1V3>28E =020=B065=L ?@8 70?;0=>20=V9 +%% C G0A>2><C 28<V@V. &0:89 4V0?07>= 

<8 @>7@0E>2C20;8 V=482V4C0;L=> 4;O :>6=>W 28?@>1C20=>W =0 ?>G0B:C 

4>A;V465==O B0 ?VA;O 4@C3>3> :>=B@>;L=>3> 5B0?C (12 B86=V2 70=OBL), >A:V;L:8 

?V4 2?;82>< 70=OBL 70 ?@>3@0<>N >74>@>2G>3> 1V3C ?>:07=8: VO2 max 01A. C 

28?@>1C20=8E 7<V=N202AO V, 2V4?>2V4=>, 7<V=N202AO >?B8<0;L=89 4V0?07>= 

25;8G8=8 1V3>28E =020=B065=L. &0:8< G8=><, <8 74V9A=N20;8 4>7C20==O 
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DV78G=8E =020=B065=L, 2@0E>2CNG8 V=482V4C0;L=C DC=:FV>=0;L=C 3>B>2=VABL 

28?@>1C20=8E.  

 

2.2.7.  >45;N20==O.  5B>4 <>45;N20==O 1C;> 70AB>A>20=> C ?@>F5AV 
@>7@>1:8 <>45;59 DV78G=>W B0 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 6V=>: @V7=8E 

A><0B>B8?V2 B0 <>45;59 DV7:C;LBC@=>->74>@>2G8E 70=OBL 0:20DVB=5A><, 1V3><, 

?;020==O< V DVB=5A><.  

!0 >A=>2V >B@8<0=8E 5:A?5@8<5=B0;L=8E 40=8E V7 28:>@8AB0==O< 

02B>@AL:>W <5B>48:8 @>7@>1;5=> =>@<0B828 DV78G=>W B0 DC=:FV>=0;L=>W 

?V43>B>2;5=>ABV 4;O 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C @V7=8E A><0B>B8?V2. �0 

02B>@AL:8<8 =>@<0B820<8 1C;> @>7@>1;5=> 3@0DVG=V <>45;V DV78G=>W B0 

DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 4;O 6V=>: @V7=8E A><0B>B8?V2.  

&0:89 ?V4EV4 4>72>;82 28O28B8 A;01:V AB>@>=8 ?V43>B>2;5=>ABV, O:V 

?>B@51CNBL :>@5:FVW, 0 3@0DVG=0 2V7C0;V70FVO <>45;59 70157?5G8;0 FV;VA=5 

A?@89=OBBO ABC?5=O @>728B:C @V7=8E AB>@V= ?V43>B>2;5=>ABV. �0 :;0A8DV:0FVєN 

�. #;0B>=>20 [ ] FV <>45;V E0@0:B5@87CNBLAO O: 3@C?>2V <>@D>-

DC=:FV>=0;L=V, >A:V;L:8 2V4>1@060NBL >A>1;82>ABV ?V43>B>2;5=>ABV 

:>=:@5B=>W AC:C?=>ABV >AV1, O:V <0NBL A?V;L=V <>@D>;>3VG=V >7=0:8.  

� >A=>2C <>45;59 DV7:C;LBC@=>->74>@>2G8E 70=OBL ?>:;045=> 28O2;5=V 

=0<8 VAB>B=V 2V4<V==>ABV 040?B0FV9=8E 7<V= C 6V=>: @V7=8E A><0B>B8?V2 ?V4 

2?;82>< 70=OBL 0:20DVB=5A><, 1V3><, ?;020==O< B0 DVB=5A><. ,;OE>< 0=0;V7C 

9 C7030;L=5==O 5:A?5@8<5=B0;L=8E 40=8E 1C;> 735=5@>20=> =0C:>2V 

?>;>65==O ?@> =5>1EV4=VABL C@0E>2C20B8 <>@D>;>3VG=V >A>1;82>ABV ?@8 

?@>2545==V DV7:C;LBC@=>->74>@>2G8E 70=OBL V7 6V=:0<8 ?5@H>3> ?5@V>4C 

7@V;>3> 2V:C. *V ?>;>65==O V=B53@>20=> 2 :>=F5?FVN DV7:C;LBC@=>->74>@>2G8E 

70=OBL. 

 

2.2.8.  5B>48 <0B5<0B8G=>W AB0B8AB8:8. &5E=>;>3VO @>7@>1:8 
=>@<0B82V2 DV78G=>W B0 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 28<030є, I>1 @O48 

40=8E, =0 >A=>2V O:8E 74V9A=NєBLAO @>7@>1:0, 2V4?>2V40;8 =>@<0;L=><C 70:>=C 
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@>7?>4V;C [58, 106]. �;O FL>3>, 28:>@8AB>2CNG8 :@8B5@V9 �>;<>3>@>20-

%<8@=>20 C ?@>3@0<V STATISTICA 12, @O48 5:A?5@8<5=B0;L=8E 40=8E 1C;> 

?5@52V@5=> =0 2V4?>2V4=VABL =>@<0;L=><C 70:>=C @>7?>4V;C.  

"A:V;L:8 40=V 2V4?>2V40;8 =>@<0;L=><C 70:>=C @>7?>4V;C, 4;O 

287=0G5==O 2V4<V==>ABV <V6 4>A;V46C20=8<8 281V@:0<8 AB0B8AB8G=0 >1@>1:0 

?@>2>48;0AO 70 t-:@8B5@Vє< %BLN45=B0, ?@8 FL><C 287=0G0;8AO B0:V ?>:07=8:8, 

O: A5@54=є ( ), 9>3> AB0=40@B=5 2V4E8;5==O (S), ?><8;:0 A5@54=L>3> 

0@8D<5B8G=>3> (±m), G8A;> AB5?5=V2 A2>1>48 (k), @V25=L 7=0G8<>ABV (p). 

�V4<V==VABL 22060;0AO AB0B8AB8G=> 4>AB>2V@=>N ?@8 @V2=V 7=0G8<>ABV 4 = 0,05 

(V<>2V@=VABL ?>E81:8 p < 0,05) [58, 112, 173].  

�;O 2AB0=>2;5==O 2V4<V==>AB59 ?>:07=8:V2 DV78G=>3> @>728B:C, 

?>:07=8:V2 DC=:FV>=0;L=>W B0 DV78G=>W ?V43>B>2;5=>ABV, ?>:07=8:V2 

0@B5@V0;L=>3> B8A:C C AB0=V 2V4=>A=>3> <’O7>2>3> A?>:>N B0 ?V4 G0A 4>7>20=8E 

DV78G=8E =020=B065=L C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C @V7=8E 

A><0B>B8?V2 1C;> 74V9A=5=> ?>@V2=O==O =570;56=8E 281V@>:, 45 @O48 

@>7?>4V;C 2V4>1@060;8 >A>1;82>ABV >7=0: 2V4?>2V4=> 4> A><0B>B8?C 

28?@>1C20=8E. �;O FL>3> AB0B8AB8G=C >1@>1:C ?@>2>48;8 70 t-:@8B5@Vє< 

%BLN45=B0 4;O =570;56=8E 281V@>:.  

�;O 0=0;V7C 5D5:B82=>ABV @>7@>1;5=8E ?@>3@0< <8 ?>@V2=N20;8 70;56=V 

281V@:8, 45 @O48 @>7?>4V;C 2V4>1@060;8 7<V=8 >7=0: =0 @V7=8E 5B0?0E 

5:A?5@8<5=BC. �;O FL>3> AB0B8AB8G=C >1@>1:C ?@>2>48;8 70 t-:@8B5@Vє< 

%BLN45=B0 4;O 70;56=8E 281V@>:. 

�;O 2AB0=>2;5==O 270є<>72’O7:C <V6 4>A;V46C20=8<8 ?>:07=8:0<8 1C;> 

?@>2545=> :>@5;OFV9=89 0=0;V7. !0 ?5@A>=0;L=><C :><?’NB5@V 70 4>?><>3>N 

AB0B8AB8G=8E ?@>3@0< Microsoft Excel 287=0G02AO :>5DVFVє=B :>@5;OFVW 

#V@A>=0 (r). 

"A:V;L:8 70 >4=8< :>5DVFVє=B>< :>@5;OFVW =5 <>6=0 7@>18B8 28A=>2:8 

?@> 4>AB>2V@=VABL :>@5;OFV9=>3> 72’O7:C, <8 7=0E>48;8 G8A;> AB5?5=V2 

A2>1>48 (k) 70 D>@<C;>N: k = n 3 2. �@0E>2CNG8 G8A;> AB5?5=V2 A2>1>48, 70 
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4>?><>3>N B01;8G=8E 40=8E [58, 112] <8 ?5@52V@O;8 AB0B8AB8G=C 7=0GCIVABL 

:>5DVFVє=B0 :>@5;OFVW #V@A>=0, ?>@V2=NNG8 >B@8<0=V 40=V 7 B01;8G=8<8.  

�;O 287=0G5==O A8;8 72’O7:C 1C;> 28:>@8AB0=> 3@040FVN, 70?@>?>=>20=C 

+544>:><. �V4?>2V4=> 4> FVєW <5B>48:8 A8;0 72’O7:C >FV=N20;0AO B0:8< 

G8=><:  

0,1 f r < 0,3 3 O: A;01:89;  

0,3 f r < 0,5 3 ?><V@=89;  

0,5 f r < 0,7 3 ?><VB=89;  

0,7 f r < 0,9 3 28A>:89;  

0,9 f r f 0,99 3 4C65 28A>:89    [58].  

 

2.3. "@30=V70FVO 4>A;V465==O 
   

2.3.1. �>=B8=35=B 28?@>1C20=8E. ' 4>A;V465==V 1@0;8 CG0ABL 392 

>A>18 6V=>G>W AB0BV 2V:>< 2V4 25 4> 35 @>:V2 (?5@H89 7@V;89 2V:). �;O 

?@>2545==O 4>A;V465=L 3@C?8 D>@<C20;8AO 2V4?>2V4=> 4> 28<>3 ?5403>3VG=8E 

4>A;V465=L [ , 106] V7 >AV1, O:V =5 1V;LH5 >4=>3> <VAOFO 709<0;8AO 

>74>@>2G8< =0?@O<:>< >1@0=>3> 284C @CE>2>W 0:B82=>ABV ?V4 :5@V2=8FB2>< 

V=AB@C:B>@V2.  

�8?@>1C20=V 6V=:8 709<0;8AO 70 G>B8@<0 ?@>3@0<0<8 @V7=>3> 

A?@O<C20==O: 0:20DVB=5A><, 1V3><, ?;020==O< B0 DVB=5A><. 'AV 28?@>1C20=V 70 

<548G=8<8 ?>:070==O<8 22060;8AO 74>@>28<8 B0 28O28;8 1060==O 1@0B8 

CG0ABL 2 5:A?5@8<5=B0;L=8E 4>A;V465==OE. �@V< FL>3>, 1C;> AD>@<>20=> 

:>=B@>;L=C 3@C?C, I> A:;040;0AO 7 >AV1, O:V A8AB5<=> =5 709<0NBLAO DV78G=>N 

:C;LBC@>N.  

' @0<:0E :>=AB0BC20;L=>3> 5:A?5@8<5=BC 1C;> ?@>2545=>  4>A;V465==O, 

A?@O<>20=V =0 287=0G5==O @V2=O DV78G=>W B0 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV, 

0=B@>?><5B@8G=8E ?>:07=8:V2, :><?>=5=B=>3> A:;04C BV;0 V A><0B>B8?C. !0 

>A=>2V >B@8<0=8E 40=8E :><?;5:BC20;8AO 5:A?5@8<5=B0;L=V 3@C?8 70 

>7=0:0<8 A><0B>B8?C. �0 @57C;LB0B0<8 :>=AB0BC20;L=>3> 5:A?5@8<5=BC 
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28?@>1C20=8E, O:V 709<0;8AO :>6=8< 284>< @CE>2>W 0:B82=>ABV B0 O:V 2E>48;8 

4> A:;04C :>=B@>;L=>W 3@C?8, 1C;> C<>2=> @>7?>4V;5=> 70 >7=0:0<8 

A><0B>B8?C.  

%E5<C @>7?>4V;C 28?@>1C20=8E 6V=>: 70 3@C?0<8 =02545=> C B01;. 2.6. 

�;O 28O2;5==O >A>1;82>AB59 @50:FVW >@30=V7<C =0 DV78G=V =020=B065==O, 

?5@5410G5=V 5:A?5@8<5=B0;L=8<8 ?@>3@0<0<8, 7 >A>10<8 @V7=8E A><0B>B8?V2 

?@>2>482AO D>@<C20;L=89 5:A?5@8<5=B. � <5B>N =0;56=>W :><?;5:B0FVW 3@C? 

70 >7=0:0<8 A><0B>B8?C 5:A?5@8<5=B0;L=C G0AB8=C 4>A;V465==O ?@>2>48;8 C 

2013-2014; 2014-2015; 2015-2016 @>:0E. 
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$>7?>4V; 28?@>1C20=8E =0 3@C?8 70 A><0B>B8?>< 2V4?>2V4=> 4> 284C 
@CE>2>W 0:B82=>ABV  

 
#@8=0;56=VABL 
28?@>1C20=8E 4> 
A><0B>B8?C 

�@C?8 28?@>1C20=8E 70 =0?@O<:>< @CE>2>W 
0:B82=>ABV 

�>=B@>;L=0 
3@C?0 

� 
0:20DVB=5A 
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>74>@>2G89 

1V3 
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?;020==O  

�V 
DVB=5A 

V  
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3@C?0 #1 
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3@C?0 �2 
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3@C?0 #2 

n = 22 
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n = 16 
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<57><>@D=89  

3@C?0 �3 

n = 24 
3@C?0 �3 

n = 24 
3@C?0 #3 

n = 16 
3@C?0 ( 3 

n = 24 
3@C?0 �3 

n = 16 
710;0=A>20=89  3@C?0 �4 

n = 22 
3@C?0 �4 

n = 22 
3@C?0 #4 

n = 22 
3@C?0 ( 4 

n = 20 
3@C?0 �4 

n = 16 
?@54AB02=8FV 2AVE 
4>A;V46C20=8E 
A><0B>B8?V2 

 
3@C?0 � 
n = 82 

 

 
3@C?0 � 
n = 80 

 

 
3@C?0 # 
n = 80 

 

 
3@C?0 ( 
n = 86 

 

 
3@C?0 � 
n = 64 

 
 

2.3.2. �B0?8 28:>=0==O 48A5@B0FV9=>W @>1>B8. !0 ?5@H><C 5B0?V 

(2012-2013 @.) 1C;> 74V9A=5=> 0=0;V7 B0 C7030;L=5==O 40=8E A?5FV0;V7>20=>W 

=0C:>2>W ;VB5@0BC@8 I>4> 70;56=>ABV ?@>O2C DC=:FV>=0;L=8E ?>:07=8:V2 B0 

DV78G=8E O:>AB59 2V4 <>@D>;>3VG=>3> AB0BCAC. � <5B>N 281>@C >?B8<0;L=>W 

<5B>48:8 4;O 287=0G5==O A><0B>B8?C 74V9A=N202AO 0=0;V7 A?5FV0;V7>20=>W 

;VB5@0BC@8; 282G02AO :><?>=5=B=89 A:;04 <0A8 BV;0 O: >48= V7 ?>B5=FV9=8E 

<0@:5@V2 DV78G=>W B0 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV; 282G0;8AO DV7V>;>3VG=V 
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B0 2V:>2V >A>1;82>ABV 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C; 0=0;V7C20;8AO @V7=V 

2848 @CE>2>W 0:B82=>ABV B0 WE=V9 2?;82 =0 DC=:FV>=0;L=C B0 DV78G=C 

?V43>B>2;5=VABL; 28O2;O;8AO ?5@A?5:B82=V <5B>48 >?B8<V70FVW ?@>F5AC 

DV78G=>3> 28E>20==O >AV1 ?5@H>3> ?5@V>4C 7@V;>3> 2V:C; 0=0;V7C20;8AO =0O2=V 

:>=F5?FVW DV7:C;LBC@=>->74>@>2G8E 70=OBL. !0 FL><C 5B0?V @>7@>1;O;8AO 

?@>3@0<8 >74>@>2G8E 70=OBL, ?V418@02AO :>=B8=35=B 28?@>1C20=8E, 

?@>2>48;8AO A?>AB5@565==O 70 2?;82>< DV7:C;LBC@=>->74>@>2G8E 70=OBL 

@V7=8<8 2840<8 @CE>2>W 0:B82=>ABV.  

 !0 4@C3><C 5B0?V (2013 3 2016 @.) 1C;> ?@>2545=> :>=AB0BC20;L=89 B0 

D>@<C20;L=89  5:A?5@8<5=B8. �>A;V46C20;8AO :><?>=5=B=89 A:;04 <0A8 BV;0, 

0=B@>?><5B@8G=V ?>:07=8:8 B0 >A>1;82>ABV ?@>O2C DV78G=>W B0 DC=:FV>=0;L=>W 

?V43>B>2;5=>ABV C 6V=>: @V7=8E A><0B>B8?V2. ' @0<:0E D>@<C20;L=>3> 

5:A?5@8<5=BC ?@>2>48;8AO 70=OBBO 70 @>7@>1;5=8<8 ?@>3@0<0<8. ' ?@>F5AV 

70=OBL 74V9A=N20;8AO :>=B@>;L=V >1AB565==O 7 <5B>N 2AB0=>2;5==O 

>A>1;82>AB59 2?;82C 70=OBL @V7=8<8 2840<8 @CE>2>W 0:B82=>ABV =0 

:><?>=5=B=89 A:;04 BV;0, DV78G=C B0 DC=:FV>=0;L=C ?V43>B>2;5=VABL 6V=>: 

@V7=8E A><0B>B8?V2.  

' @0<:0E D>@<C20;L=>3> 5:A?5@8<5=BC >1AB565==O ?@>2>48;8AO C 420 

5B0?8: G5@57 12 B0 24 B86=V 2V4 ?>G0B:C 70=OBL 70 ?@>3@0<0<8. (V7:C;LBC@=>-

>74>@>2GV 70=OBBO 7 1V3C B@820;8 7 :2VB=O ?> 6>2B5=L V ?@>2>48;8AO =0 107V 

A?>@B82=>3> :;C1C « 0:A8<CA». (V7:C;LBC@=>->74>@>2GV 70=OBBO 7 DVB=5AC, 

0:20DVB=5AC B0 ?;020==O C 72’O7:C 7V A?5F8DV:>N 3@0DV:C @>1>B8 A?>@B82=>3> 

70;C B0 ?;020;L=>3> 10A59=C B@820;8 7 6>2B=O ?> :2VB5=L. (V7:C;LBC@=>-

>74>@>2GV 70=OBBO DVB=5A>< ?@>2>48;8AO =0 107V A?>@B82=>3> :;C1C 

« 0:A8<CA», 0 70=OBBO ?;020==O< V 0:20DVB=5A>< 3 =0 107V &"� «�V30 

";V<?V9AL:V @575@28» %� «�20=30@4». 

!0 B@5BL><C 5B0?V (2016-2017 @.) 1C;> 74V9A=5=> AB0B8AB8G=C >1@>1:C 

5:A?5@8<5=B0;L=8E 40=8E. $>7@>1;O;8AO =>@<0B828 DV78G=>W B0 

DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 4;O 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C. 

�81C4>2C20;8AO 3@0DVG=V <>45;V DV78G=>W B0 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 
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4;O 6V=>: @V7=8E A><0B>B8?V2. !0 >A=>2V >B@8<0=8E 5:A?5@8<5=B0;L=8E 40=8E 

?>1C4>2C20;0AO :>=F5?FVO DV7:C;LBC@=>->74>@>2G8E 70=OBL V7 6V=:0<8 

?5@H>3> ?5@V>4C 7@V;>3> 2V:C 7 C@0EC20==O< WE=L>3> <>@D>-DC=:FV>=0;L=>3> 

AB0BCAC; =0 >A=>2V 735=5@>20=>W :>=F5?FVW @>7@>1;O;8AO <>45;V DV7:C;LBC@=>-

>74>@>2G8E 70=OBL DVB=5A><, 0:20DVB=5A><, ?;020==O<, 1V3><. 

!0 G5B25@B><C 5B0?V (2017-2024 @.) 1C;> 74V9A=5=> 0=0;V7 B0 

C7030;L=5==O >B@8<0=8E 40=8E, >?8A0=> @57C;LB0B8 4>A;V465==O, 

2?@>20465=> @57C;LB0B8 4>A;V465==O C ?@>DV;L=8E CAB0=>20E, 

>D>@<;N20;0AO 48A5@B0FV9=0 @>1>B0. 
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$"���� 3 

(���+!�� %&�! ��!"� #�$,"�" #�$�"�' �$��"�" ���' 

$��!�) %" �&"&�#�� 

3.1. %><0B>B8?>;>3VG=V >A>1;82>ABV >AV1 6V=>G>W AB0BV 
 

%><0B>B8? 3 F5 :;0A8DV:0FVO 1C4>28 BV;0.  5B>4 A><0B>B8?C20==O C 

30;C7V DV78G=>W :C;LBC@8 28:>@8AB>2CєBLAO 7451V;LH>3> C A?>@BV 7 <5B>N 

A?>@B82=>3> 2V41>@C B0 A?>@B82=>W >@Vє=B0FVW.  5=H ?>H8@5=8< F59 <5B>4 є 2 

>74>@>2G><C =0?@O<:C DV78G=>W :C;LBC@8. �8:>@8AB0==O A><0B>B8?C20==O C 

DV78G=V9 :C;LBC@V ґ@C=BCєBLAO =0 ?>;>65==V, I> ;N48 @V7=8E B8?V2 BV;>1C4>28 

<0NBL =5>4=0:>2C 740B=VABL A?@89<0B8 4VN 7>2=VH=VE V 2=CB@VH=VE G8==8:V2. 

&0:8<8 G8==8:0<8 <>6CBL 1CB8 V B@5=C20;L=V 2?;828. 

!0 40=89 G0A VA=Cє 1030B> <5B>48: 4;O 287=0G5==O A><0B>B8?C (�. �V>;0, 

�.  0=C2@Vє; �. %V3>; �.�. �0;0=B; �.�. ,B5D:> B0 �.�. "AB@>2AL:>3>; 

�. �@5G<5@0; �.�. �C=0:0; '. ,5;4>=0; �. )VB B0 �. �0@B5@; �.#. +B5F>20; 

 .�. 'B:V=0 V !... �CB>2V=>20; �.�. �5@O18=0 B0 V=. [211]).  5B>48:C 

A><0B>B8?C20==O �. )VB B0 �. �0@B5@ (B. Heath, L. Carter [301]) @>7@>18;8 B0 

28:>@8AB>2C20;8 4;O 4>A;V465=L C AD5@V A?>@BC. �>;>2=>N ?5@5203>N FVєW 

<5B>48:8 є B5, I> A><0B>B8? 287=0G0єBLAO 70 4>?><>3>N 0=B@>?><5B@8G=8E 

28<V@N20=L B0 <0B5<0B8G=8E @>7@0EC=:V2, I> 40є 7=0G=C ?5@5203C =04 

<5B>4>< D>B>A:>?VW, >A:V;L:8 28:;NG0єBLAO D0:B>@ AC1’є:B82=>W >FV=:8. 

�0 @5:><5=40FVєN 02B>@V2 <5B>48:8 )VB-�0@B5@0 @>7?>4V; 28?@>1C20=8E  

C 3@C?8 70 A><0B>B8?0<8 4>A;V4=8:8 <>6CBL 74V9A=N20B8 70 :@8B5@VO<8, O:V 

2AB0=>2;NNBL A0<V 4>A;V4=8:8 70;56=> 2V4 <5B8 4>A;V465==O. "A:V;L:8 =0HV 

4>A;V465==O A?@O<>20=V =0 28O2;5==O >A>1;82>AB59 DC=:FV>=0;L=>W B0 

DV78G=>W ?V43>B>2;5=>ABV 6V=>: @V7=8E A><0B>B8?V2, ?>AB0;0 =5>1EV4=VABL 

D>@<C20==O 3@C? 70 ABC?5=5< @>728B:C :><?>=5=BV2 BV;0 7 GVB:> 28@065=8<8 

2V4<V==>ABO<8. &><C <8 @>7?>4V;O;8 28?@>1C20=8E C 3@C?8 70 A><0B>B8?>< 

?@8 =0O2=>ABV @V7=8FV <V6 :><?>=5=B0<8 C 2 10;8. �8?@>1C20=8E, O:V =5 <0;8  

http://imp.rudn.ru/psychology/anthropology/biograf13.html
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2V4<V==>ABV C 2 10;8, 2V4=>A8;8 4> 710;0=A>20=>3> A><0B>B8?C.  

' @57C;LB0BV 0=B@>?><5B@8G=8E 4>A;V465=L B0 @>7@0EC=:V2 A><0B>B8?C 

70 <5B>4>< )VB-�0@B5@0 1C;> 2AB0=>2;5=>, I> 6V=>: 25-35 @>:V2 <>6=0 

@>7?>4V;8B8 =0 4 3@C?8 70 A><0B>B8?0<8. �7 392 >AV1, O:V 1@0;8 CG0ABL C 

4>A;V465==V, ?@54AB02=8F 5=4><>@D=>3> A><0B>B8?C 1C;> 92 >A>18, I> 

A:;040є 23,47 % 2V4 CAVE 28?@>1C20=8E; ?@54AB02=8FL 5:B><>@D=>3> 

A><0B>B8?C 3 94 >A>18, I> A:;040є 23,98 % 2V4 CAVE 28?@>1C20=8E; 

?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 3 104 >A>18, I> A:;040є 

26,53 % 2V4 CAVE 28?@>1C20=8E; ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C 3 

102 >A>18, I> A:;040є 26,02 % 2V4 CAVE 28?@>1C20=8E (@8A. 3.1). 

 

 

$8A. 3.1. %?V22V4=>H5==O G8A5;L=>ABV ?@54AB02=8FL @V7=8E A><0B>B8?V2 
A5@54 28?@>1C20=8E C % 

     

%;V4 70C2068B8, I> B0:5 A?V22V4=>H5==O ?@54AB02=8FL @V7=8E 

A><0B>B8?>< AB2>@5=> HBCG=>, C @57C;LB0BV 1030B>5B0?=>3> 2V41>@C, >A:V;L:8 

C ?>?C;OFVW 6V=>: 70 G8A5;L=VABN VAB>B=> ?5@52060NBL ?@54AB02=8FV 

5=4><>@D=>-<57><>@D=>3> B0 710;0=A>20=>3> A><0B>B8?V2 [138, 301]. � <5B>N 

>B@8<0==O >1’є:B82=8E 40=8E AB0B8AB8G=>3> 0=0;V7C ?@8 ?>@V2=O==V >7=0: C 
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?@54AB02=8FL @V7=8E A><0B>B8?V2 <8 =0<030;8AO D>@<C20B8 3@C?8, O:V =5 <0;8 

7=0G=>W 2V4<V==>ABV 70 G8A5;L=VABN. 

!0<8 2AB0=>2;5=>, I> C 6V=>: #>4V;LAL:>3> @53V>=C 2V:>< 25-35 @>:V2 

5=4><>@D=89 :><?>=5=B (F) (2V4=>A=5 >68@V==O) 2V4?>2V40є 25;8G8=V 4,0;  

<57><>@D=89 :><?>=5=B (M) (2V4=>A=89 A:5;5B=>-<’O7>289 @>728B>:) 

2V4?>2V40є 25;8G8=V 3,2; 5:B><>@D=89 :><?>=5=B (L) (2V4=>A=0 ;V=V9=VABL 01> 

«28BO3=CBVABL» BV;0) 2V4?>2V40є 25;8G8=V 3,0.  

�2060NG8 =0 B5, I> :><?>=5=B8 A><0B>B8?C 702648 70?8ACNBLAO C 

?>@O4:C 5=4><>@DVO-<57><>@DVO-5:B><>@DVO, <8 2AB0=>28;8 A><0B>B8? 6V=>: 

?5@H>3> ?5@V>4C 7@V;>3> 2V:C: 4,0 3 3,2 3 3,0. "B@8<0=V =0<8 40=V 1;87L:V 4> 

40=8E D. Bailey, J. Carter, R. Mirwald [278], O:V 4;O �0=04AL:8E 6V=>: 2V:>< 15-

69 @>:V2 ?> :>6=><C 7 :><?>=5=BV2 2AB0=>28;8 A5@54=L>3@C?>2V 7=0G5==O 4,0 3 

3,5 3 2,9. 

$>7?>4V; 28?@>1C20=8E C 3@C?8 70 A><0B>B8?>< 4>72>;82 2AB0=>28B8, 

I> C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C A5@54=L>3@C?>2V 7=0G5==O 70 

:>6=8< :><?>=5=B>< A><0B>B8?C AB0=>28;8 5,4 3 2,7 3 2,2; C ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C 3 2,2 3 2,0 3 4,9; C ?@54AB02=8FV 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C 3 4,8 3 4,7 3 1,6; C ?@54AB02=8FL 710;0=A>20=>3> 

A><0B>B8?C 3 3,5 3 3,2 3 3,5. 

 

3.2. �><?>=5=B=89 A:;04 <0A8 BV;0 B0 ?>:07=8:8 DV78G=>3> 
@>728B:C >AV1 6V=>G>W AB0BV 

 

�87=0G5==O :><?>=5=B=>3> A:;04C <0A8 BV;0 74V9A=N20;8 <5B>4>< 

1V>5;5:B@8G=>3> V<?540=AC ?@8;04>< OMRON BF-511. �0 ?>:07=8:0<8 

?@8;04C 287=0G0;8: � &; 2V4A>B:>289 2<VAB 68@>2>W B:0=8=8 2 >@30=V7<V; 

@V25=L 2VAF5@0;L=>3> 68@C; 2V4A>B:>289 2<VAB A:5;5B=8E <’O7V2 2 >@30=V7<V; 

>A=>2=89 >1<V= B0 <0AC BV;0.  

�0 ?>:07=8:>< 7@>ABC =0928IV 7=0G5==O <0NBL ?@54AB02=8FV 

5:B><>@D=>3> A><0B>B8?C, O:V =0 2,5 % (t = 7,31; p < 0,001) ?5@52060NBL 
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?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C; =0 4,3 % (t = 11,92; p < 0,001) 

?5@52060NBL ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C; =0 4,6 % (t = 9,48; 

p < 0,001) ?5@52060NBL ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 

B0 =0 2,9 % (t = 9,71; p < 0,001) ?5@528ICNBL 7=0G5==O, =0O2=V C 6V=>: 157 

C@0EC20==O A><0B>B8?C.  

' A2>N G5@3C ?@54AB02=8FV 5=4><>@D=>3> A><0B>B8?C 70 ?>:07=8:>< 

7@>ABC =0 1,7 % (t = 4,45; p < 0,001) ?5@528ICNBL 7=0G5==O ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C B0 =0 2,0 % (t = 3,99; p < 0,001) ?5@528ICNBL 

7=0G5==O ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C. �@V< FL>3>, 

A5@54=є 7=0G5==O 7@>ABC ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 

=0 1,6 % (t = 3,51; p < 0,001) =86G5 70 7=0G5==O 6V=>: 157 C@0EC20==O 

A><0B>B8?C, 0 A5@54=є 7=0G5==O 7@>ABC ?@54AB02=8FL 710;0=A>20=>3> 

A><0B>B8?C =0 1,3 % (t = 3,98; p < 0,001) =86G5 70 7=0G5==O 6V=>: 157 

C@0EC20==O A><0B>B8?C (B01;8FO 3.1). 

�>A;V465==O <0A8 BV;0 6V=>: @V7=8E A><0B>B8?V2 28O28;>, I> 1V;LHV 

7=0G5==O 2;0AB82V ?@54AB02=8FO< 5=4><>@D=>3> B0 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?V2. &0:, <0A0 BV;0 ?@54AB02=8FL 5=4><>@D=>3> 

A><0B>B8?C =0 19,5 % (t = 18,69; p < 0,001) ?5@528ICє <0AC BV;0 ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C; =0 20,9 % (t = 20,30; p < 0,001) ?5@528ICє <0AC 

BV;0 ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C; =0 9,4 % (t = 9,71; p < 0,001) 

?5@528ICє <0AC BV;0 6V=>: 157 C@0EC20==O A><0B>B8?C.  

 0A0 BV;0 ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C =0 

19,8 % (t = 13,06; p < 0,001) ?5@528ICє <0AC BV;0 ?@54AB02=8FL 710;0=A>20=>3> 

A><0B>B8?C; =0 20,7 % (t = 13,85; p < 0,001) ?5@528ICє <0AC BV;0 ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C; =0 9,2 % (t = 6,69; p < 0,001) ?5@528ICє <0AC BV;0 

6V=>: 157 C@0EC20==O A><0B>B8?C. ' A2>N G5@3C <0A0 BV;0 ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C =0 9,7 % (t = 9,20; p < 0,001) <5=H0 70 <0AC BV;0, 

2AB0=>2;5=C C 6V=>: 157 C@0EC20==O A><0B>B8?C, 0 <0A0 BV;0 ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C =0 10,5 % (t = 10,38; p < 0,001) є =86G>N 70 <0AC 

BV;0 6V=>: 157 C@0EC20==O A><0B>B8?C (482. B01;. 3.1). 
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�0 ?>:07=8:>< � & =0928IV 7=0G5==O 28O2;5=V C ?@54AB02=8FL 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C (482. B01;. 3.1). &0:, ?@54AB02=8FV 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 70 F8< ?>:07=8:>< =0 3,9 % (t = 3,64; 

p < 0,001) ?5@52060NBL ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C; =0 20,6 % 

(t = 21,82; p < 0,001) ?5@52060NBL ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C; 

=0 31,9 % (t = 32,17; p < 0,001) ?5@52060NBL ?@54AB02=8FL 5:B><>@D=>3> 

A><0B>B8?C; =0 12,7 % (t = 12,98; p < 0,001) ?5@52060NBL 6V=>: 157 C@0EC20==O 

A><0B>B8?C. ' A2>N G5@3C ?@54AB02=8FV 5=4><>@D=>3> A><0B>B8?C 70 

?>:07=8:>< � & =0 16,1 % (t = 16,25; p < 0,001) ?5@52060NBL ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C; =0 26,9 % (t = 25,83; p < 0,001) ?5@52060NBL 

?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C; =0 8,5 % (t = 8,32; p < 0,001) 

?5@52060NBL 6V=>: 157 C@0EC20==O A><0B>B8?C.  

�AB0=>2;5=>, I> ?@54AB02=8FV 710;0=A>20=>3> A><0B>B8?C 70 F8< 

?>:07=8:>< =0 9,3 % (t = 17,00; p < 0,001) ?5@52060NBL ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C. �@V< FL>3>, 7=0G5==O � & ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C =0 7,0 % (t = 9,71; p < 0,001) є =86G8< 70 7=0G5==O 

6V=>: 157 C@0EC20==O A><0B>B8?C, 0 7=0G5==O ?@54AB02=8FL 5:B><>@D=>3> 

A><0B>B8?C =0 17,0 % (t = 23,11; p < 0,001) є =86G8< 70 7=0G5==O 6V=>: 157 

C@0EC20==O A><0B>B8?C. 

$57C;LB0B8 4>A;V465==O :><?>=5=B=>3> A:;04C BV;0, 287=0G5=>3> 

<5B>4>< 1V>5;5:B@8G=>3> V<?540=AC C 6V=>: @V7=8E A><0B>B8?V2 =02545=V C 

B01;8FV 3.1. �0 ?>:07=8:>< 2V4A>B:>2>3> 2<VABC 68@C 2 >@30=V7<V =091V;LHV 

7=0G5==O <0NBL ?@54AB02=8FV 5=4><>@D=>3> A><0B>B8?C, O:V =0 7,5 % 

(t = 14,42; p < 0,001) ?5@52060NBL ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C; =0 19,9 % (t = 29,63; p < 0,001) ?5@52060NBL ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C; =0 46,58 % (t = 65,49; p < 0,001) ?5@52060NBL 

?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C; =0 15,9 % (t = 26,87; p < 0,001) 

?5@52060NBL 6V=>: 157 C@0EC20==O A><0B>B8?C. 
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&45?<JO 3.1 
�@VAB, <0A0 BV;0, :><?>=5=B=89 A:;04 BV;0 B0 >A=>2=89 >1<V= 6V=>: 

?5@H>3> 7@V;>3> 2V:C @V7=8E A><0B>B8?V2 
 
 
#>:07=8:8 

#@8=0;56=VABL 4> A><0B>B8?C 
157 

C@0EC20==O 
A><0B>B8?C 

5=4><>@D=
>3> 

5:B><>@D=
>3> 

 

5=4><>@D=>-
<57><>@D=>3> 

710;0=A>20=>
3> 
 

n = 392 n = 92 n = 94 n = 104 n = 102 

 m  m  m  m  m 

�@VAB, A< 169,1 
■■■ 
●●● 

0,32 169,7 
■■■ 
●●● 

0,44 174,0 
○○○ 
■■■ 
□□□ 
●●● 

0,39 166,4 0,70 166,9 0,45 

 0A0 BV;0, :3 60,9 
■■■ 
*** 

0,41 
 

66,6 
■■■ 
□□□ 
*** 

0,42 
 

55,1 0,3
8 
 

66,5 
■■■ 
□□□ 
*** 

0,73 
 

55,5 0,42 

�=45:A <0A8 
BV;0 (� &), >4. 

21,3 
■■■ 
*** 

0,12 23,1 
■■■ 
□□□ 
*** 

0,18 18,2 0,06 24,0 
○○○ 
■■■ 
□□□ 
*** 

0,17 19,9 
*** 

0,08 

�>
<?
>=
5=
B=
89
 A
:;
04
 B
V;
0 

68@, % 29,6 
■■■ 
*** 

0,15 34,3 
●●● 
■■■ 
□□□ 
*** 

0,09 23,4 0,14 31,9 
■■■ 
□□□ 
*** 

0,14 28,6 
*** 

0,17 

<’O78, 
%  

30,0 
○○○ 

0,07 28,7 0,13 31,2 
●●● 
■■■ 
○○○ 
□□□ 

0,11 30,4 
○○○ 
■■■ 
□□ 

0,12 29,8 
○○○ 

0,10 

2VAF5@0
;L=89 
68@, 
10;8 

4,2 
■■■ 
*** 

 

0,06 6,5 
●●● 
■■■ 
□□□ 
*** 

0,11 2,3 0,02 5,2 
■■■ 
□□□ 
*** 

 

0,10 3,0 
*** 

0,04 

"A=>2=89 
>1<V=, 
::0;∙4>1C-1 

1347,1 
*** 
■■■ 

6,09 1404,2 
■■■ 
□□□ 
*** 

8,53 1308,2 8,26 1384,4 
□□ 
■■■ 
*** 

10,45 1293,5 5,52 

#@8<VB:8: 1. 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2: * 3 2V4=>A=> 5:B><>@D=>3> 
A><0B>B8?C; ■ 3 2V4=>A=> 710;0=A>20=>3> A><0B>B8?C; ○ 3 2V4=>A=> 
5=4><>@D=>3> A><0B>B8?C; ● 3 2V4=>A=> 5=4><>@D=>-<57><>@D=>3> 
A><0B>B8?C; □ 3 2V4=>A=> 6V=>: 157 C@0EC20==O A><0B>B8?C  

2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: ** - @ < 0,01, *** - @ < 0,001 
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' A2>N G5@3C ?@54AB02=8FV 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 70 

F8< ?>:07=8:>< =0 11,5 % (t = 14,98; p < 0,001) ?5@52060NBL ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C; =0 36,3 % (t = 42,93; p < 0,001) ?5@52060NBL 

?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C; =0 7,8 % (t = 11,21; p < 0,001) 

?5@52060NBL 6V=>: 157 C@0EC20==O A><0B>B8?C.  

�AB0=>2;5=> ?5@5203C 2V4A>B:>2>3> 2<VABC 68@>2>3> :><?>=5=B0 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C =04 ?@54AB02=8FO<8 5:B><>@D=>3> 

A><0B>B8?C (=0 22,2 %; t = 23,61; p < 0,001). �@V< FL>3>, 28O2;5=>, I> 

7=0G5==O FL>3> ?>:07=8:0 C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C =0 26,5 % 

(t = 30,22; p < 0,001) є <5=H8< 70 7=0G5==O 6V=>: 157 C@0EC20==O A><0B>B8?C, 0 

7=0G5==O ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C =0 3,5 % (t = 4,41; 

p < 0,001) <5=H5 70 7=0G5==O 2AB0=>2;5=5 C 6V=>: 157 C@0EC20==O A><0B>B8?C. 

�0 2V4A>B:>28< 2<VAB>< <’O7>2>3> :><?>=5=B0 =0928IV 7=0G5==O 

2AB0=>2;5=V C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C.  �E=є 7=0G5==O =0 

2,6 % (t = 4,91; p < 0,001) ?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C ?@54AB02=8FL 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C; =0 4,7 % (t = 9,42; p < 0,001) 

?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C; 

=0 8,7 % (t = 14,68; p < 0,001)  ?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C 

?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C; =0 4,0 % (t = 9,20; p < 0,001) 1V;LH5 

70 7=0G5==O, 2AB0=>2;5=5 C 6V=>: 157 C@0EC20==O A><0B>B8?C.  

�@V< FL>3> 2AB0=>2;5=>, I> 70 ?>:07=8:>< 2V4A>B:>2>3> 2<VABC 

<’O7>2>3> :><?>=5=B0 ?@54AB02=8FV 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 

=0 5,9 % (t = 9,61; p < 0,001) ?5@52060NBL ?@54AB02=8FL 5=4><>@D=>3> 

A><0B>B8?C; =0 2,0 % (t = 3,84; p < 0,001) ?5@52060NBL ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C; =0 1,3 % (t = 2,88; p < 0,01) ?5@52060NBL 6V=>: 

157 C@0EC20==O A><0B>B8?C. ' A2>N G5@3C 7=0G5==O 2V4A>B:>2>3> 2<VABC 

<’O7>2>3> :><?>=5=B0 C 6V=>: 710;0=A>20=>3> A><0B>B8?C =0 3,8 % (t = 6,71; 

p < 0,001) ?5@52060NBL 7=0G5==O, 2AB0=>2;5=5 C ?@54AB02=8FL 5=4><>@D=>3> 

A><0B>B8?C. &0:>6 2AB0=>2;5=> 2V@>3V4=> <5=HV 7=0G5==O 2V4A>B:>2>3> 2<VABC 

<’O7>2>3> :><?>=5=B0 C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C ?> 
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2V4=>H5==N 4> 7=0G5==O, 2AB0=>2;5=>3> C 6V=>: 157 C@0EC20==O A><0B>B8?C 

(=0 4,5 %; t = 8,80; p < 0,001) (482. B01;. 3.1).  

�=0;V7 @57C;LB0BV2 4>A;V465==O @V2=O 2VAF5@0;L=>3> 68@C C 

?@54AB02=8FL @V7=8E A><0B>B8?V2 28O282 AE>6V B5=45=FVW 7 >A>1;82>ABO<8 

?@>O2C ?>:07=8:0 2V4A>B:>2>3> 2<VABC ?V4H:V@=>3> 68@C. /: 284=> 7 40=8E, 

=02545=8E C B01;8FV 3.1, =0928IV 7=0G5==O FL>3> ?>:07=8:0 2AB0=>2;5=> C 

?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C.  

&0:, 7=0G5==O @V2=O 2<VABC 2VAF5@0;L=>3> 68@C C ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C =0 25,0 % (t = 8,74; p < 0,001) ?5@528ICє 7=0G5==O C 

?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C; =0 116,7 %  (t = 29,90; 

p < 0,001) ?5@528ICє 7=0G5==O C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C; =0 

182,6 % (t = 37,57; p < 0,001) ?5@528ICє 7=0G5==O C ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C; =0 54,8 % (t = 18,36; p < 0,001) ?5@528ICє 7=0G5==O 

C 6V=>: 157 C@0EC20==O A><0B>B8?C. �@V< FL>3>, 7=0G5==O FL>3> ?>:07=8:0 C 

?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C =0 73,3 % (t = 20,43; 

p < 0,001) ?5@528ICє 7=0G5==O C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C; =0 

126,1 % (t = 28,44; p < 0,001) ?5@528ICє 7=0G5==O C ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C B0 =0 23,8 % (t = 8,57; p < 0,001) ?5@528ICє 

7=0G5==O C 6V=>: 157 C@0EC20==O A><0B>B8?C.  

&0:>6 2AB0=>2;5=>, I> 7=0G5==O @V2=O 2VAF5@0;L=>3> 68@C C 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C =0 30,4 %  (t = 15,65; p < 0,001) 

?5@528ICNBL 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C. ' A2>N 

G5@3C F59 ?>:07=8: C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C =0 40,0 % 

(t = 16,64; p < 0,001) 28O282AO =86G8< 70 7=0G5==O C 6V=>: 157 C@0EC20==O 

A><0B>B8?C, 0 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C є =0 82,6 % 

(t = 30,04; p < 0,001) =86G8< 70 7=0G5==O C 6V=>: 157 C@0EC20==O A><0B>B8?C. 

�0 ?>:07=8:>< >A=>2=>3> >1<V=C A5@54 6V=>: @V7=8E A><0B>B8?V2 

=091V;LHV 7=0G5==O 2AB0=>2;5=> C ?@54AB02=8FL 5=4><>@D=>3> B0 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C (B01;8FO 3.1).  
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&0:, 7=0G5==O FL>3> ?>:07=8:0 C 6V=>: 5=4><>@D=>3> A><0B>B8?C =0 

7,3 % (t = 8,08; p < 0,001) ?5@528ICє 7=0G5==O 2AB0=>2;5=5 C 6V=>: 

5:B><>@D=>3> A><0B>B8?C; =0 10,90 % (t = 7,01; p < 0,001) ?5@528ICє 7=0G5==O 

C 6V=>: 710;0=A>20=>3> A><0B>B8?C; =0 4,2 % (t = 5,45; p < 0,001) ?5@528ICє 

7=0G5==O, 2AB0=>2;5=5 C 6V=>: 157 C@0EC20==O A><0B>B8?C.  

' A2>N G5@3C 7=0G5==O FL>3> ?>:07=8:0 C ?@54AB02=8FL 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C =0 5,8 % (t = 5,72; p < 0,001) ?5@528ICє 7=0G5==O, 

2AB0=>2;5=5 C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C; =0 7,0 % (t = 7,69; 

p < 0,001) ?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C ?@54AB02=8FL 710;0=A>20=>3> 

A><0B>B8?C B0 =0 2,8 % (t = 3,08; p < 0,01) ?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C 

6V=>: 157 C@0EC20==O A><0B>B8?C.  

�@V< FL>3>, 2AB0=>2;5=>, I> 7=0G5==O ?>:07=8:0 >A=>2=>3> >1<V=C C 

?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C є =0 3,0 % (t = 3,79; p > 0,001) 

<5=H8< 70 7=0G5==,O 2AB0=>2;5=5 C  6V=>: 157 C@0EC20==O A><0B>B8?C, 0 

7=0G5==O C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C =0 4,1 % (t = 6,52; 

p < 0,001) <5=H5 70 7=0G5==O C 6V=>: 157 C@0EC20==O A><0B>B8?C. 

 

3.3. (C=:FV>=0;ь=0 ?V43>B>2;5=VABь 
 

3.3.1. �5@>1=0 @>1>B>740B=VABь >@30=V7<C. �5@>1=C @>1>B>740B=VABL 
>@30=V7<C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C #>4V;LAL:>3> @53V>=C 

4>A;V46C20;8 70 ?>:07=8:0<8 VO2 max B0 #�!". #>:07=8: PWC170 287=0G02AO 

=0 ?@><V6=><C 5B0?V C ?@>F5AV 287=0G5==O ?>:07=8:0 Vo2 max, >A:V;L:8 B0:0 

?@>F54C@0 ?5@5410G5=0 <5B>48:>N.  

&0:8< G8=><, =0<8 28O2;5=>, I> ?@54AB02=8FV @V7=8E A><0B>B8?V2 

<0NBL VAB>B=V 2V4<V==>ABV 05@>1=8E <>6;82>AB59 >@30=V7<C 70 2V4=>A=8< B0 

01A>;NB=8< ?>:07=8:0<8 PWC170 B0 VO2 max (B01;. 3.2).  
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&45?<JO 3.2 
(V78G=0 ?@0F5740B=VABь B0 05@>1=0 @>1>B>740B=VABь 6V=>: ?5@H>3> 

?5@V>4C 7@V;>3> 2V:C @V7=8E A><0B>B8?V2 
 

 
 
#>:07=8:8 

#@8=0;56=VABL 4> A><0B>B8?C 
157 

C@0EC20==O 
A><0B>B8?C 

5=4><>@D=>
3> 

5:B><>@D=>
3> 
 

5=4><>@D=>-
<57><>@D=>3> 

710;0=A>20=>
3> 
 

n = 392 n = 92 n = 94 n = 104 n = 102 

 m  m  m  m  m 

 
PWC170, 
:3<·E2-1 

758,6 
■■■ 

6,66 
 

746,9 
■■ 

6,4
3 

732,3 
 

13,2
8 
 

842,6 
○○○ 
*** 
■■■ 

10,21 707,7 
 

10,57 
 

 
PWC170, 
:3<·E2-1· :3-1 

12,5 
○○○ 

0,10 
 

11,3 0,11 13,3 
○○○ 
□□ 
● 
 

0,23 
 

12,7 
○○○ 

0,12 
 

12,8 
○○○ 

0,20 
 

VO2 max, 
<;·E2 -1 

2529,5 
■■■ 

11,3
3 
 

2509,7 
■■ 

10,9
4 
 

2484,8 
 

22,5
8 

 

2672,4 
○○○ 
*** 
■■■ 
□□□ 

17,35 
 

2442,
9 
 

17,97 
 

VO2 max, 
<;·E2-1·:3-1 

42,0 
○○○ 
●●● 

0,22 37,9 0,30 45,2 
●●● 
○○○ 
□□□ 

0,37 40,5 
○○○ 

0,32 44,3 
●●● 
○○○ 
□□□ 

0,43 

 
#@8<VB:8: 1. 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2: * 3 2V4=>A=> 5:B><>@D=>3> 

A><0B>B8?C; ■ 3 2V4=>A=> 710;0=A>20=>3> A><0B>B8?C; ○ 3 2V4=>A=> 
5=4><>@D=>3> A><0B>B8?C; ● 3 2V4=>A=> 5=4><>@D=>-<57><>@D=>3> 
A><0B>B8?C; □ 3 2V4=>A=> 6V=>: 157 C@0EC20==O A><0B>B8?C  

2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01, *** - 
@ < 0,001 

 
 

�>A;V482H8 DV78G=C @>1>B>740B=VABL 70 ?>:07=8:>< PWC170 01A., <8 

28O28;8, I> =0928I5 7=0G5==O <0NBL ?@54AB02=8FV 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C. �=0G5==O PWC170 01A. ?@54AB02=8FL 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C =0 12,8 % (t = 7,93; p < 0,001) ?5@528ICє 7=0G5==O 

FL>3> ?>:07=8:0 C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C; =0 15,1 % 

(t = 6,58; p < 0,001) ?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C; =0 19,1 % (t = 9,18; p < 0,001) ?5@528ICє 7=0G5==O, 
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2AB0=>2;5=5 C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C; =0 11,1 % (t = 6,89; 

p < 0,001) ?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C 6V=>: 157 C@0EC20==O 

A><0B>B8?C (3@C?0, 4> O:>W 2E>48;8 ?@54AB02=8FV CAVE A><0B>B8?V2).  

�@V< B>3>, 2AB0=>2;5=> 2V@>3V4=> 28IV 7=0G5==O  FL>3> ?>:07=8:0 C 

?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C ?> 2V4=>H5==N 4> 2V4?>2V4=>3> 

7=0G5==O C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C (=0 5,5 %; t = 3,17; 

p < 0,01). ' A2>N G5@3C 7=0G5==O ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C =0 

7,2 % (t = 4,07; p < 0,001) є =86G8< 70 7=0G5==O C 6V=>: 157 C@0EC20==O 

A><0B>B8?C. 

$>7@0EC=>: ?>:07=8:0 DV78G=>W @>1>B>740B=>ABV =0 :3 <0A8 BV;0 28O282 

V=HV B5=45=FVW. &0:, 70 ?>:07=8:>< PWC170 2V4=. =0928I5 7=0G5==O 1C;> 

2AB0=>2;5=> C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C. �0 F8< ?>:07=8:>< 

2>=8 ?5@52060NBL 6V=>: 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C =0 4,7 % 

(t = 2,31; p < 0,05); 6V=>: 5=4><>@D=>3> A><0B>B8?C 3 =0 17,7 % (t = 7,84; 

p < 0,001); 6V=>: 157 C@0EC20==O A><0B>B8?C 3 =0 6,4 % (t = 3,19; p < 0,01). 

�=0G5==O ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C є =0 12,4 % 

(t = 8,60; p < 0,001) 28I8<8 70 7=0G5==O C ?@54AB02=8FL 5=4><>@D=>3> 

A><0B>B8?C. �=0G5==O PWC170 2V4=. C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C 

=0 13,3 % (t = 6,57; p < 0,001) ?5@52060є 2V4?>2V4=5 7=0G5==O C ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C. #>@V2=NNG8 7=0G5==O PWC170 2V4=. C ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C B0 C 6V=>: 157 C@0EC20==O A><0B>B8?C, 1C;> 

2AB0=>2;5=> ?5@5203C C 7=0G5==V A5@54 >AB0==VE =0 10,6 % (t = 8,07; p < 0,001) 

(482. B01;. 3.2).  

#>BC6=VABL 05@>1=8E ?@>F5AV2 5=5@3>70157?5G5==O C ?@54AB02=8FL 

@V7=8E A><0B>B8?V2 1C;> 287=0G5=> 70 ?>:07=8:>< VO2 max. �0 @57C;LB0B0<8 

4>A;V465==O 2AB0=>2;5=>, I> =0928IV 7=0G5==O ?>:07=8:0 VO2 max 01A. <0NBL 

?@54AB02=8FV 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C. �E=є 7=0G5==O =0 6,5 % 

(t = 7,93; p < 0,001) ?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C; =0 7,5 % (t = 6,59; p < 0,001) ?5@528ICє 7=0G5==O C 

?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C; =0 9,4 % (t = 9,19; p < 0,001) 
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?5@528ICє 7=0G5==O C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C. �@V< FL>3> 

2AB0=>2;5=>, I> ?@54AB02=8FV 5=4><>@D=>3> A><0B>B8?C 70 ?>:07=8:>< 

VO2 max 01A. =0 2,7 % (t = 3,18; p < 0,01) ?5@52060NBL ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C.  

#>@V2=O;L=89 0=0;V7 ?>:07=8:0 VO2 max 01A. ?@54AB02=8FL @V7=8E 

A><0B>B8?V2 V7 A5@54=V< 7=0G5==O< FL>3> ?>:07=8:0 C 3@C?V, O:0 >1’є4=Cє 

?@54AB02=8FL CAVE A><0B>B8?V2, 28O282, I> ?@54AB02=8FV 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C <0NBL ?5@5203C C 5,6 % (t = 6,90; p < 0,001). 

�=0G5==O ?>:07=8:0 VO2 max 01A. C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C =0 

2,7 % (t = 4,08; p < 0,001) =86G5 70 7=0G5==O, 2AB0=>2;5=5 C 3@C?V, O:0 >1’є4=Cє 

?@54AB02=8FL CAVE A><0B>B8?V2 (482. B01;. 3.2).  

�0 ?>:07=8:>< VO2 max 2V4=. C 6V=>: @V7=8E A><0B>B8?V2 =0928IV 7=0G5==O 

2AB0=>2;5=V C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C. &0:, 7=0G5==O 

VO2 max 2V4=. ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C =0 19,3 % (t = 15,33; 

p < 0,001) ?5@52060є 7=0G5==O, 2AB0=>2;5=5 C ?@54AB02=8FL 5=4><>@D=>3> 

A><0B>B8?C; =0 11,6 % (t = 9,61; p < 0,001) ?5@52060є 7=0G5==O, 2AB0=>2;5=5 C 

?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C. #> 2V4=>H5==N 4> 

7=0G5==O, 2AB0=>2;5=>3> C 3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL CAVE 

A><0B>B8?V2, 28O2;5=> ?5@5203C C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C =0 

7,6 % (t = 7,43; p < 0,001).  

&0:>6 28O2;5=> ?5@5203C C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C 

=04 ?@54AB02=8FO<8 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C =0 9,4 % (t = 7,09; 

p < 0,001) B0 =04 ?@54AB02=8FO<8 5=4><>@D=>3> A><0B>B8?C 3 =0 12,2 % 

(t = 16,9; p < 0,001). #> 2V4=>H5==N 4> 3@C?8 6V=>:, O:0 >1’є4=Cє 

?@54AB02=8FL CAVE A><0B>B8?V2 70 ?>:07=8:>< VO2 max 2V4=., ?@54AB02=8FV 

710;0=A>20=>3> A><0B>B8?C <0NBL ?5@5203C =0 5,5 % (t = 4,76; p < 0,001). �@V< 

FL>3>, 2AB0=>2;5=>, I> ?@54AB02=8FV 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 

70 40=8< ?>:07=8:>< =0 6,9 % (t = 5,93; p < 0,001) ?5@52060NBL ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C. &0:>6 2AB0=>2;5=>, I> A5@54=є 7=0G5==O 

?>:07=8:0 VO2 max 2V4=. C 3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL CAVE 
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A><0B>B8?V2, =0 10,8 % (t = 11,02; p < 0,001) 28I5 70 7=0G5==O C ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C B0 =0 3,7 % (t = 3,86; p < 0,001) 28I5 70 7=0G5==O 

C?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C (482. B01;. 3.2). 

�@V< B>3>, C ?@54AB02=8FL 5:A?5@8<5=B0;L=8E 3@C? 1C;> 4>A;V465=> 

?>:07=8:8 #�!". "B@8<0=V @57C;LB0B8 70A2V4G8;8, I> 70 ?>:07=8:>< 

#�!" 01A. =0928I5 7=0G5==O <0NBL ?@54AB02=8FV 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C (B01;. 3.3). �=0G5==O #�!" 01A. C ?@54AB02=8FL 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C є =0 7,5 % (t = 5,53; p < 0,001) 1V;LH8< 70 7=0G5==O, 

2AB0=>2;5=5 C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C; =0 9,4 % (t = 7,24; 

p < 0,001) ?5@52060є 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C; =0 

11,8 % (t = 8,08; p < 0,001) ?5@52060є 7=0G5==O C ?@54AB02=8FL 710;0=A>20=>3> 

A><0B>B8?C; =0 6,9 % (t = 5,61; p < 0,001) ?5@52060є 7=0G5==O, 2AB0=>2;5=5 C 

3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2.  

' A2>N G5@3C ?@54AB02=8FV 5=4><>@D=>3> A><0B>B8?C 70 F8< 

?>:07=8:>< =0 4,0 % (t = 3,42; p < 0,001) ?5@52060NBL ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C. %5@54=є 7=0G5==O #�!" 01A. C 3@C?V 6V=>:, O:0 

>1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2, =0 2,3 % (t = 2,95; p < 0,01) 

?5@528ICє 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C B0 =0 4,6 % 

(t = 4,52; p < 0,001) 3 C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C. �@V< FL>3>, 

6V=:8 5:B><>@D=>3> A><0B>B8?C 70 ?>:07=8:>< #�!" 01A. =0 2,2 % (t = 2,08; 

p < 0,05) ?5@52060NBL 6V=>: 710;0=A>20=>3> A><0B>B8?C, C O:8E F59 ?>:07=8: 

<0є =09=86GV 7=0G5==O (482. B01;. 3.3).  

�0 ?>:07=8:>< #�!" 2V4=. =0928I5 7=0G5==O 28O2;5=> C ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C, O:5 =0 4,2 % (t = 3,54; p < 0,001) ?5@52060є 

7=0G5==O, 2AB0=>2;5=5 C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C; =0 8,7 % 

(t = 7,07; p < 0,001) ?5@52060є 7=0G5==O C ?@54AB02=8FL 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C; =0 19,0 % (t = 11,09; p < 0,001) ?5@52060є 7=0G5==O 

C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C; =0 8,7 % (t = 8,94; p < 0,001) 

?5@52060є 7=0G5==O, 2AB0=>2;5=5 C 3@C?V, 45 ?@54AB02;5=V 6V=:8 CAVE 

A><0B>B8?V2. 
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&45?<JO 3.3 
#>@V3 0=05@>1=>3> >1<V=C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C @V7=8E 

A><0B>B8?V2 
 
 
#>:07=8:8 

#@8=0;56=VABL 4> A><0B>B8?C 
157 

C@0EC20==O 
A><0B>B8?C 

5=4><>@D=>
3> 

5:B><>@D=>
3> 
 

5=4><>@D=>-
<57><>@D=>3> 

710;0=A>20=>
3> 
 

n = 392 n = 92 n = 94 n = 104 n = 102 

 m  m  m  m  m 

#�!", �B 139,6 
** 
■■■ 

0,70 138,8 
■■■ 

1,05 136,4 
■ 

0,83 149,2 
○○○ 
*** 
■■■ 
□□□ 

1,56 133,4 1,18 

#�!", 
�B·:3-1 

2,3 
○○○ 

0,01 2,1 0,03 2,5 
■■■ 
○○○ 
●●● 
□□□ 

 

0,02 2,3 
○○○ 

0,02 2,4 
○○○ 
●●● 
□□□ 

0,02 

#@8<VB:8: 1. 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2: * 3 2V4=>A=> 5:B><>@D=>3> 
A><0B>B8?C; ■ 3 2V4=>A=> 710;0=A>20=>3> A><0B>B8?C; ○ 3 2V4=>A=> 
5=4><>@D=>3> A><0B>B8?C; ● 3 2V4=>A=> 5=4><>@D=>-<57><>@D=>3> 
A><0B>B8?C; □ 3 2V4=>A=> 6V=>: 157 C@0EC20==O A><0B>B8?C  

2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01, *** - 
@ < 0,001 

' A2>N G5@3C 7=0G5==O #�!" 2V4=. ?@54AB02=8FL 710;0=A>20=>3> 

A><0B>B8?C =0 4,3 % (t = 3,54; p < 0,001) є 1V;LH8< 70 7=0G5==O C ?@54AB02=8FL 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C; =0 14,3 % (t = 8,32; p < 0,001) є 

1V;LH8< 70 7=0G5==O C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C; =0 4,3 % 

(t = 4,47; p < 0,001) 1V;LH5 70 7=0G5==O, 2AB0=>2;5=5 C 3@C?V, 45 ?@54AB02;5=V 

6V=:8 CAVE A><0B>B8?V2.  

�8O2;5=> ?5@5203C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C =04 ?@54AB02=8FO<8 5=4><>@D=>3> A><0B>B8?C, >A:V;L:8 

A5@54=L>3@C?>25 7=0G5==O #�!" 2V4=. ?5@H8E =0 9,5 % (t = 5,55; p < 0,001) 

?5@52060є 4@C38E. &0:>6 2AB0=>2;5=> 1V;LH5 7=0G5==O  #�!" 2V4=. C 3@C?V, 45 

?@54AB02;5=V 6V=:8 CAVE A><0B>B8?V2, ?> 2V4=>H5==N 4> 7=0G5==O C 

?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C =0 9,5 % (t = 6,32; p < 0,001) (482. 

B01;. 3.3). 
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3.3.2. �=05@>1=0 @>1>B>740B=VABь >@30=V7<C. �>A;V482H8 ?>BC6=VABL 

0=05@>1=8E 0;0:B0B=8E ?@>F5AV2 5=5@3>70157?5G5==O 70 ?>:07=8:>< 

��=& 10 01A. C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C 28O2;5=> =0928IV 7=0G5==O 

C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C (B01;. 3.4).  

 

&45?<JO 3.4 
#>BC6=VABь 0=05@>1=>W 0;0:B0B=>W B0 0=05@>1=>W ;0:B0B=>W 

@>1>B>740B=>ABV >@30=V7<C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C @V7=8E 
A><0B>B8?V2 

 
 

#>:07=8:8 

#@8=0;56=VABL 4> A><0B>B8?C 
157 

C@0EC20==O 
A><0B>B8?C 

5=4><>@D=>
3> 

5:B><>@D=>
3> 
 

5=4><>@D=>-
<57><>@D=>3> 

710;0=A>20=>
3> 
 

n = 392 n = 92 n = 94 n = 104 n = 102 

 m  m  m  m  m 

��=& 10 01A., 
:3<·E2-1 

2351,1 
■■■ 
*** 

23,27 2519,6 
■■■ 
*** 
□□□ 

33,07 1976,9 25,46 2859,9 
○○○ 
■■■ 
*** 
□□□ 

42,93 2025,4 30,00 

��=& 102V4=., 
:3<·E2-1·:3-1 

38,3 
■■■ 
*** 

0,21 37,8 
■■ 
*** 

 

0,32 35,7 0,37 43,0 
○○○ 
■■■ 
*** 
□□□ 

0,41 36,2 0,41 

��=& 30 01A., 
:3<·E2-1 

2115,3 
■■■ 
*** 

 

23,58 2314,4 
■■■ 
*** 
□□□ 

24,44 1769,1 32,46 2575,0 
○○○ 
■■■ 
*** 
□□□ 

41,08 1786,1 31,64 

��=& 302V4=., 
:3<·E2-1·:3-1 

34,4 
■■■ 
*** 

0,24 34,8 
■■■ 
*** 

 

0,32 31,9 0,46 38,7 
○○○ 
*** 
■■■ 
□□□ 

0,43 31,8 0,39 

#@8<VB:8: 1. 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2: * 3 2V4=>A=> 5:B><>@D=>3> 
A><0B>B8?C; ■ 3 2V4=>A=> 710;0=A>20=>3> A><0B>B8?C; ○ 3 2V4=>A=> 
5=4><>@D=>3> A><0B>B8?C; ● 3 2V4=>A=> 5=4><>@D=>-<57><>@D=>3> 
A><0B>B8?C; □ 3 2V4=>A=> 6V=>: 157 C@0EC20==O A><0B>B8?C  

2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: ** - @ < 0,01, *** - @ < 0,001 

 
 &0:, 70 F8< ?>:07=8:>< ?@54AB02=8FV 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C =0 13,5 % (t = 6,28; p < 0,001) ?5@52060NBL ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C; =0 41,2 % (t = 15,93; p < 0,001) ?5@52060NBL 
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?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C; =0 44,7 % (t = 17,69; f = 105; 

p < 0,001) ?5@52060NBL ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C; =0 21,6 % 

(t = 10,42; p < 0,001) ?5@52060NBL 3@C?C 6V=>:, 4> O:>W 2E>4OBL ?@54AB02=8FV 

CAVE A><0B>B8?V2.  

' A2>N G5@3C ?@54AB02=8FV 5=4><>@D=>3> A><0B>B8?C 70 ?>:07=8:>< 

��=& 10 01A. =0 27,5 % (t = 13,00; p < 0,001) ?5@52060NBL ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C; =0 24,4 % (t = 11,07; p < 0,001) ?5@52060NBL 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C; =0 7,2 % (t = 4,17; p < 0,001) 3@C?C 

6V=>:, 4> O:>W 2E>4OBL ?@54AB02=8FV CAVE A><0B>B8?V2.  

�@V< FL>3>, 7=0G5==O ?>:07=8:0 ��=&10 01A. C 3@C?V 6V=>:, 4> O:>W 

2E>4OBL ?@54AB02=8FV CAVE A><0B>B8?V2, =0 16,1 % (t = 8,58; p < 0,001) є 28I8< 

70 7=0G5==O, 2AB0=>2;5=5 C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C; =0 

18,9 % (t = 4,66; p < 0,001) 28I8< 70 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> 

A><0B>B8?C (482. B01;. 3.4). 

�V4?>2V4=> 4> 40=8E, =02545=8E C B01;8FV 3.4, 70 ?>:07=8:><                   

��=& 10 2V4=. B0:>6 2AB0=>2;5=> ?5@5203C ?@54AB02=8FL 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C. &0:. 7=0G5==O ?>:07=8:0 ��=& 10 2V4=. C 

?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C =0 10,0 % (t = 13,76; 

p < 0,001) ?5@52060є 7=0G5==O C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C; =0 

18,8 % (t = 11,73; p < 0,001) ?5@52060є 7=0G5==O C ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C; =0 20,4 % (t = 13,22; p < 0,001) ?5@52060є 

7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C; =0 12,3 % (t = 10,20; 

p < 0,001) ?5@52060є 7=0G5==O, 2AB0=>2;5=5 C 3@C?V, O:0 >1’є4=Cє ?@54AB02=8FL 

CAVE A><0B>B8?V2.  

�=0G5==O ?>:07=8:0 ��=& 10 2V4=. C ?@54AB02=8FL 5=4><>@D=>3> 

A><0B>B8?C =0 5,9 % (t = 4,29; p < 0,001) ?5@52060є 7=0G5==O C ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C B0 =0 4,4 % (t = 3,08; p < 0,01) ?5@52060є 7=0G5==O 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C. �@V< FL>3>, 2AB0=>2;5=>, I> 

7=0G5==O ��=& 10 2V4=. C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C =0 7,3 % 

(t = 6,11; p < 0,001) =86G5 70 7=0G5==O C 3@C?V 6V=>:, O:0 >1’є4=Cє 
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?@54AB02=8FL CAVE A><0B>B8?V2, 0 7=0G5==O ��=& 10 2V4=. C ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C =0 5,8 % (t = 4,56; p < 0,001) =86G5 70 7=0G5==O C 

3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2 (482. B01;. 3.4).  

#>BC6=VABL 0=05@>1=8E ;0:B0B=8E ?@>F5AV2 5=5@3>70157?5G5==O C 

?@54AB02=8FL @V7=8E A><0B>B8?V2 287=0G0;8 70 ?>:07=8:>< ��=& 30. �0 

?>:07=8:>< ��=& 30 01A. VAB>B=C ?5@5203C <0NBL ?@54AB02=8FV 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C (482. B01;. 3.4).  

&0:, 7=0G5==O ?>:07=8:0 ��=& 30 01A. C ?@54AB02=8FL 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C =0 44,2 % (t = 15,21; p < 0,001) ?5@52060є 7=0G5==O, 

2AB0=>2;5=5 C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C; =0 11,3 % (t = 5,45; 

p < 0,001) ?5@52060є 7=0G5==O, 2AB0=>2;5=5 C ?@54AB02=8FL 5=4><>@D=>3> 

A><0B>B8?C; =0 45,6 % (t = 15,39; p < 0,001) ?5@52060є 7=0G5==O, 2AB0=>2;5=5 C 

?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C; =0 21,7 % (t = 9,71; p < 0,001) 

?5@52060є 7=0G5==O C 3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL @V7=8E 

A><0B>B8?V2.  

&0:>6 2AB0=>2;5=>, I> 7=0G5==O ?>:07=8:0 ��=& 30 01A. C ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C =0 29,6 % (t = 13,21; p < 0,001) ?5@52060є 7=0G5==O 

C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C; =0 30,8 % (t = 13,42; p < 0,001) 

?5@52060є 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C B0 =0 9,4 % 

(t = 5,86; p < 0,001) ?5@52060є 7=0G5==O, 2AB0=>2;5=5 C 6V=>: 157 C@0EC20==O 

A><0B>B8?C. �@V< FL>3>, 7=0G5==O ?>:07=8:0 ��=& 30 01A.  C ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C є =0 18,4 % (t = 8,34; p < 0,001) =86G8< 70 

7=0G5==O C 3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2. �=0G5==O 

C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C =0 19,6 % (t = 8,63; p < 0,001) =86G5 

70 7=0G5==O C 3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2 (482. 

B01;. 3.4). 

�0=V B01;8FV 3.4 A2V4G0BL, I> 70 ?>:07=8:>< ��=& 30 2V4=. =0928I89 

@>728B>: ?>BC6=>ABV 0=05@>1=>W ;0:B0B=>W ?@>4C:B82=>ABV >@30=V7<C <0NBL 

?@54AB02=8FV 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C. �=0G5==O ?>:07=8:0 

��=& 30 2V4=. C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C =0 11,2 % 
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(t = 7,28; p < 0,001) ?5@52060є 7=0G5==O, 2AB0=>2;5=5 C ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C; =0 21,7 % (t = 11,89; p < 0,001) ?5@52060є 7=0G5==O, 

2AB0=>2;5=5 C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C; =0 21,3 % (t = 10,80; 

p < 0,001) ?5@52060є 7=0G5==O, 2AB0=>2;5=5 C ?@54AB02=8FL 5:B><>@D=>3> 

A><0B>B8?C; =0 12,5 % (t = 8,73; p < 0,001) ?5@52060є 7=0G5==O, 2AB0=>2;5=5 C 

3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2.  

�@V< FL>3>, 2AB0=>2;5=>, I> 7=0G5==O ?>:07=8:0 ��=& 30 2V4=. C 

?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C =0 9,4 % (t = 5,95; p < 0,05) 

?5@528ICє 7=0G5==O C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C B0 =0 9,1 % 

(t = 5,18; p < 0,001) ?5@528ICє 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> 

A><0B>B8?C.  

&0:>6 28O2;5=>, I> 7=0G5==O ��=& 30 2V4=. C ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C =0 7,8 % (t = 4,82; p < 0,001) =86G5 70 7=0G5==O, 

2AB0=>2;5=5 C 3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2, 0 

7=0G5==O ��=& 30 2V4=.  C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C є =0 8,2 % 

(t = 5,68; p < 0,001) =86G8< 70 7=0G5==O, 2AB0=>2;5=5 C 3@C?V 6V=>:, O:0 

>1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2 (482. B01;. 3.4).  

Є<=VABL 0=05@>1=8E ;0:B0B=8E ?@>F5AV2 5=5@3>70157?5G5==O C 

?@54AB02=8FL @V7=8E A><0B>B8?V2 4>A;V48;8 70 ?>:07=8:><  �� $. �0=V 

B01;. 3.5 70A2V4GCNBL, I> =0928IV 7=0G5==O ?>:07=8:0  �� $ 01A. <0NBL 

?@54AB02=8FV 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C.  

&0:, 7=0G5==O ?>:07=8:0  �� $ 01A. C ?@54AB02=8FL 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C =0 13,0 % (t = 7,08; p < 0,001) ?5@528ICє 7=0G5==O C 

?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C; =0 23,6 % (t = 8,97; p < 0,001) 

?5@528ICє 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C; =0 35,5 % 

(t = 14,75; p < 0,001) ?5@528ICє 7=0G5==O C ?@54AB02=8FL 710;0=A>20=>3> 

A><0B>B8?C; =0 16,4 % (t = 8,68; p < 0,001) ?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C 

3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2. 
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&45?<JO 3.5 
Є<=VABь 0=05@>1=8E ;0:B0B=8E ?@>F5AV2 5=5@3>70157?5G5==O 6V=>: 

?5@H>3> ?5@V>4C 7@V;>3> 2V:C @V7=8E A><0B>B8?V2 
 

#>:07=8:8 
#@8=0;56=VABL 4> A><0B>B8?C 

157 
C@0EC20==O 
A><0B>B8?C 

5=4><>@D=>
3> 

5:B><>@D=>
3> 
 

5=4><>@D=>-
<57><>@D=>3> 

710;0=A>20=>
3> 
 

n = 392 n = 92 n = 94 n = 104 n = 102 

 m  m  m  m  m 

 �� $, 
:3<·E2-1 

1488,3 
■■■ 
** 

13,82 1532,7 
*** 
■■■ 
□ 

13,92 1402,1 
■■■ 

27,49 1732,4 
○○○ 
*** 
■■■ 
□□□ 

24,51 1278,8 18,56 

 �� $, 
:3<·E2-1·:3-1 

24,4 
○○○ 
■■■ 

0,18 23,0 0,24 25,3 
○○○ 
■■■ 
□□□ 

0,37 26,1 
○○○ 
■■■ 
□□□ 

0,31 23,0 0,28 

#@8<VB:8: 1. 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2: * 3 2V4=>A=> 5:B><>@D=>3> 
A><0B>B8?C; ■ 3 2V4=>A=> 710;0=A>20=>3> A><0B>B8?C; ○ 3 2V4=>A=> 
5=4><>@D=>3> A><0B>B8?C; ● 3 2V4=>A=> 5=4><>@D=>-<57><>@D=>3> 
A><0B>B8?C; □ 3 2V4=>A=> 6V=>: 157 C@0EC20==O A><0B>B8?C  

2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01, *** - 
@ < 0,001 

 

' A2>N G5@3C 7=0G5==O ?>:07=8:0  �� $ 01A. C ?@54AB02=8FL 5=4><>@D=>3> 

A><0B>B8?C =0 9,3 % (t = 4,24; p < 0,001) ?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C 

?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C; =0 19,9 % (t = 10,94; p < 0,001) 

?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C; 

=0 3,0 % (t = 2,26; p < 0,05) ?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C 3@C?V 6V=>:, 

O:0 >1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2.  

�=0G5==O  �� $ 01A. C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C =0 9,6 % 

(t = 3,72; p < 0,001) ?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C. �@V< FL>3>, 2AB0=>2;5=>, I> 7=0G5==O  �� $ 01A. 

C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C =0 16,4 % (t = 9,05; p < 0,001) 

=86G5 70 7=0G5==O C 3@C?8 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2; 

7=0G5==O  �� $ 01A. C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C =0 6,1 % 
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(t = 2,80; p < 0,01) =86G5 70 7=0G5==O 3@C?8 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL 

CAVE A><0B>B8?V2. 

�0 ?>:07=8:><  �� $ 2V4=. =0928IV 7=0G5==O 28O2;5=> B0:>6 C 

?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C. &0:, 7=0G5==O           

 �� $ 2V4=. C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C =0 13,5 % 

(t = 7,42; p < 0,001) ?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C; =0 13,5 %  (t = 7,91; p < 0,001) ?5@528ICє 

7=0G5==O, 2AB0=>2;5=5 C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C, 0 B0:>6 =0 

7,0 % (t = 4,74; p < 0,001) ?5@52060є 7=0G5==O, 2AB0=>2;5=5 C 3@C?V 6V=>:, O:0 

>1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2 (482. B01;. 3.5).  

&0:>6 2AB0=>2;5=>, I> 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> 

A><0B>B8?C =0 10,0 % (t = 4,96; p < 0,001) ?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C; =0 10,0 % (t = 5,22; p < 0,001) 

?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C; 

=0 3,7 %  (t = 2,19; p < 0,05) ?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C 3@C?V 6V=>:, 

O:0 >1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2. �@V< FL>3>, 28O2;5=>, I> 

7=0G5==O  �� $ 2V4=. C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C =0 6,1 % 

(t = 4,67; p < 0,001) =86G5 70 7=0G5==O C 6V=>: 157 C@0EC20==O A><0B>B8?C, 0 

7=0G5==O C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C =0 6,1 % (t = 4,21; 

p < 0,001) =86G5 70 7=0G5==O C 6V=>: 157 C@0EC20==O A><0B>B8?C (482. 

B01;. 3.5). 

 

3.4. (C=:FV>=0;ь=89 AB0= A5@F52>-AC48==>W A8AB5<8 

 

�>A;V465==O DC=:FV>=0;L=>3> AB0=C 6V=>: @V7=8E A><0B>B8?V2 70 

?>:07=8:0<8 +%%, 0@B5@V0;L=>3> B8A:C C AB0=V 2V4=>A=>3> <’O7>2>3> A?>:>N 

B0 ?V4 G0A 4>7>20=8E DV78G=8E =020=B065=L 28O28;> =0ABC?=V >A>1;82>ABV 

(B01;8FO 3.6). %5@54 ?@54AB02=8FL @V7=8E A><0B>B8?V2 =0928IV 7=0G5==O +%% 

C AB0=V 2V4=>A=>3> <’O7>2>3> A?>:>N 2AB0=>2;5=> C 6V=>: 5=4><>@D=>3> 

A><0B>B8?C, O:5 =0 1,7 % (t = 2,17; p < 0,05) ?5@52060є 7=0G5==O C 
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?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C; =0 2,9 % (t = 3,39; 

p < 0,001) ?5@52060є 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C; =0 

1,5 % (t = 2,20; p < 0,05) є 28I8< 70 7=0G5==O. 2AB0=>2;5=5 C 3@C?V 6V=>:, O:0 

>1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2.   

�0 ?>:07=8:>< A8AB>;VG=>3> 0@B5@V0;L=>3> B8A:C C AB0=V 2V4=>A=>3> 

<’O7>2>3> A?>:>N 7=0G5==O C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C =0 

5,0 % (t = 5,03; p < 0,001) є 28I8< 70 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> 

A><0B>B8?C; =0 4,7 % (t = 4,51;  p < 0,001) ?5@52060є 7=0G5==O C ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C; =0 2,9 % (t = 3,05; p < 0,01) ?5@52060є 7=0G5==O C 

?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C B0 =0 3,2 % (t = 3,80; 

p < 0,001) ?5@52060є 7=0G5==O, 2AB0=>2;5=5 C 6V=>: 157 C@0EC20==O 

A><0B>B8?C.  

' A2>N G5@3C 7=0G5==O A8AB>;VG=>3> �& C ?@54AB02=8FL 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C =0 2,1 % (t = 2,31; p < 0,05) є 28I8< 70 7=0G5==O C 

?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C. �@V< FL>3>, 7=0G5==O A8AB>;VG=>3> 

�& C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C є 2V@>3V4=> =86G8< =0 2,1 % 

(t = 2,35; p < 0,05) 70 7=0G5==O, 2AB0=>2;5=5 C 3@C?V 6V=>:, O:0 >1’є4=Cє 

?@54AB02=8FL CAVE A><0B>B8?V2 (482. B01;. 3.6). 

�0 ?>:07=8:>< 4V0AB>;VG=>3> 0@B5@V0;L=>3> B8A:C C AB0=V 2V4=>A=>3> 

<’O7>2>3> A?>:>N =091V;LH5 7=0G5==O <0NBL ?@54AB02=8FV 5=4><>@D=>3> 

A><0B>B8?C, O:V =0 4,5 % (t = 3,92; p < 0,001) ?5@52060NBL ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C; =0 5,4 % (t = 3,76; p < 0,001) ?5@52060NBL 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C; =0 3,0 % (t = 2,97 p < 0,01) є 28I8< 

70 7=0G5==O, 2AB0=>2;5=5 C 3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL CAVE 

A><0B>B8?V2. 

�@V< FL>3>, 1C;> 2AB0=>2;5=>, I> 7=0G5==O 4V0AB>;VG=>3> 0@B5@V0;L=>3> 

B8A:C C AB0=V 2V4=>A=>3> <’O7>2>3> A?>:>N C ?@54AB02=8FL 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C =0 3,1 % (t = 2,11 p < 0,05) ?5@528ICє 7=0G5==O C 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C (482. B01;. 3.6).
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&45?<JO 3.6 
+%%, 0@B5@V0;ь=89 B8A: C AB0=V A?>:>N B0 ?V4 G0A 4>7>20=8E DV78G=8E 
=020=B065=ь 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C @V7=8E A><0B>B8?V2 

 
 

#>:07=8:8 

#@8=0;56=VABL 4> A><0B>B8?C 
157 C@0EC20==O 
A><0B>B8?C 

5=4><>@D-
=>3> 

5:><>@D-
=>3> 

5=4><>@D=>-
<57><>@D=>3> 

710;0=A>20=>-
3> 

n = 392 n = 92 n = 94 n = 104 n = 102 
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4V
0A
B>
;V
G=
89
 

<<
.@
B.
AB
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B.
AB
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*** 
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#@8<VB:8: 1. 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4=>A=>: * 3 5:B><>@D=>3> 
A><0B>B8?C; ■ 3 710;0=A>20=>3> A><0B>B8?C; ○ 3 5=4><>@D=>3> 
A><0B>B8?C; ● 3 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C; □ 3 6V=>: 157 
C@0EC20==O A><0B>B8?C  
2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01, *** - @ < 0,001 
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�0 ?>:07=8:>< A8AB>;VG=>3> B8A:C ?V4G0A 4>7>20=>3> =020=B065==O 

?>BC6=VABN 1 �B =0 1 :3 <0A8 BV;0 A5@54 6V=>: @V7=8E A><0B>B8?V2 =091V;LH5 

7=0G5==O 2AB0=>2;5=> C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C, O:5 =0 5,5 % 

(t = 6,11; p < 0,001) ?5@52060є 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> 

A><0B>B8?C; =0 2,8 % (t = 3,14; p < 0,01) ?5@52060є 7=0G5==O C ?@54AB02=8FL 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C; =0 5,7 % (t = 6,16; p < 0,001) 

?5@52060є 7=0G5==O C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C B0 =0 3,5 % 

(t = 4,86; p < 0,001) є 1V;LH8< 70 7=0G5==O, 2AB0=>2;5=5 C 6V=>: 157 C@0EC20==O 

A><0B>B8?C.  

' A2>N G5@3C 7=0G5==O C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C =0 2,6 % (t = 3,00; p < 0,01) є 1V;LH8< 70 7=0G5==O C ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C B0 =0 2,8 % (t = 3,15; p < 0,01) ?5@52060є 7=0G5==O C 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C (482. B01;. 3.6). 

�=0G5==O ?>:07=8:0 4V0AB>;VG=>3> B8A:C ?V4 G0A 4>7>20=>3> 

=020=B065==O ?>BC6=VABN 1 �B =0 1 :3 <0A8 BV;0 C ?@54AB02=8FL @V7=8E 

A><0B>B8?V2 =5 <0NBL 2V@>3V4=8E 2V4<V==>AB59. 

�0 ?>:07=8:>< A8AB>;VG=>3> B8A:C ?V4 G0A 4>7>20=>3> =020=B065==O 

?>BC6=VABN 2 �B =0 1 :3 <0A8 BV;0 A5@54 6V=>: @V7=8E A><0B>B8?V2 =091V;LH5 

7=0G5==O 2AB0=>2;5=> C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C, O:5 =0 2,4 % 

(t = 3,49; p < 0,001) ?5@52060є 7=0G5==O, 2AB0=>2;5=5 C ?@54AB02=8FL 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C; =0 6,0 % (t = 7,16; p > 0,001) 

?5@52060є 7=0G5==O, 2AB0=>2;5=5 C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C; 

=0 6,5 % (t = 7,48; p > 0,001) ?5@52060є 7=0G5==O, 2AB0=>2;5=5 C ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C B0 =0 3,7 % (t = 6,44; p < 0,001) ?5@52060є 7=0G5==O, 

2AB0=>2;5=5 C 3@C?V 6V=>: 157 C@0EC20==O A><0B>B8?C.  

�@V< FL>3>, A8AB>;VG=89 B8A: ?V4 G0A 4>7>20=>3> =020=B065==O 

?>BC6=VABN 2 �B =0 1 :3 <0A8 BV;0 C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C =0 4,0 % (t = 4,31; p < 0,001) ?5@528ICє 7=0G5==O C ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C B0 =0 3,5 % (t = 3,89; p < 0,001) ?5@528ICє 7=0G5==O 

C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C.  
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�=0G5==O FL>3> ?>:07=8:0 C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C є 

=0 2,2 % (t = 2,76; p < 0,01) <5=H8< 70 7=0G5==O, 2AB0=>2;5=5 C 3@C?V 6V=>: 157 

C@0EC20==O A><0B>B8?C, 0 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C 

3 =0 2,7 % (t = 3,26; p < 0,01) <5=H8< 70 7=0G5==O, 2AB0=>2;5=5 C 3@C?V 6V=>: 

157 C@0EC20==O A><0B>B8?C (482. B01;. 3.6).  

�V0AB>;VG=89 B8A: ?V4G0A 4>7>20=>3> =020=B065==O ?>BC6=VABN 2 �B =0 

1 :3 <0A8 BV;0 C 6V=>: @V7=8E A><0B>B8?V2 =5 <0є AB0B8AB8G=> 7=0GCI>W 

2V4<V==>ABV. 

 

3.5. (V78G=0 ?V43>B>2;5=VABь 
  

$57C;LB0B8 4>A;V465==O DV78G=>W ?V43>B>2;5=>ABV 6V=>: @V7=8E 

A><0B>B8?V2 2V4>1@065=V C B01;. 3.7. �0 @57C;LB0B0<8 48=0<><5B@VW ?@02>W 

:8ABV =0928IV 7=0G5==O A8;8 2AB0=>2;5=> C ?@54AB02=8FL 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C, O:V =0 9,0 % (t = 5,76; p < 0,001)  ?5@52060NBL 

7=0G5==O C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C; =0 16,3 % (t = 10,75; 

p < 0,001) ?5@52060NBL ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C; =0 19,8 % 

(t = 11,57; p < 0,001) ?5@52060NBL ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C; 0 

B0:>6 =0 10,7 % (t = 4,12; p < 0,001) є 1V;LH8< 70 7=0G5==O, 2AB0=>2;5=5 C 

3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2.  

�@V< FL>3>, A8;0 ?@02>W :8ABV C 6V=>: 5=4><>@D=>3> A><0B>B8?C =0 

7,2 % (t = 4,28; p < 0,05) ?5@52060є ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C 

B0 =0 10,4 % (t = 5,57; p < 0,001) ?5@52060є ?@54AB02=8FL 5:B><>@D=>3> 

A><0B>B8?C. #@8 FL><C 7=0G5==O A8;8 ?@02>W :8ABV C 6V=>: 5:B><>@D=>3> 

A><0B>B8?C =0 8,6 % (t = 5,59; p < 0,001) =86G5 70 7=0G5==O, 2AB0=>2;5=5 C 

3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2, 0 7=0G5==O 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C =0 5,4 % (t = 4,09; p < 0,001) є 

=86G8< 70 7=0G5==O 2AB0=>2;5=5 C 3@C?V 6V=>: O:0 >1’є4=Cє ?@54AB02=8FL CAVE 

A><0B>B8?V2 (482. B01;. 3.7). 
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�>A;V465==O< A8;8 :8ABV ;V2>W @C:8 28O2;5=> B5=45=FVW ?>4V1=V 4> 

2AB0=>2;5=8E 70 ?>:07=8:>< A8;8 :8ABV ?@02>W @C:8. !0928IV 7=0G5==O FL>3> 

?>:07=8:0 2AB0=>2;5=> C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C, O:V 70 F8< ?>:07=8:>< =0 8,4 % (t = 5,15; p < 0,001) ?5@52060NBL 

?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C; =0 14,6 % (t = 9,43; p < 0,001) 

?5@52060NBL ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C; =0 19,7 % (t = 13,24; 

p < 0,001) ?5@52060NBL ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C; 0 B0:>6 =0 

10,0 % (t = 8,03; p < 0,001) ?5@52060NBL 6V=>: 3@C?8, O:0 A:;040єBLAO V7 

?@54AB02=8FL @V7=8E A><0B>B8?V2. 

&45?<JO 3.7 
(V78G=0 ?V43>B>2;5=VABь 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C @V7=8E 

A><0B>B8?V2 
 
 
#>:07=8:8 

#@8=0;56=VABL 4> A><0B>B8?C 
157 

C@0EC20==O 
A><0B>B8?C 
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=>3> 

5:B><>@D-
=>3> 
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*** 
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!0E8; BC;C10 
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*** 
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■■■ 
*** 
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■■■ 
*** 
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** 
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0,84 39,7 
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0,79 
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#@>4>265==O B01;8FV 3.7 
�38=0==O B0 
@>738=0==O 
@C: 2 C?>@V 
;560G8, @07 

9,5 
○○○ 

0,24 4,1 0,25 8,6 
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0,44 12,8 
○○○ 
*** 
□□□ 

0,53 11,8 
○○○ 
*** 
□□□ 

0,51 
 

�V3 2000<, E2 12,44 
■■■ 
*** 

0,077 14,08 
■■■ 
*** 
●●● 
□□□ 

0,137 11,47 0,102 12,66 
■■■ 
*** 

 

0,130 11,62 0,080 

�V3 100<, A 17,8 
■■■ 
*** 

0,07 19,1 
■■■ 
*** 
●●● 
□□□ 

0,13 17,2 0,06 17,7 
■■■ 
*** 

 
 

0,13 17,2 0,07 

#@8<VB:8: 1. 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4=>A=>: * 3 5:B><>@D=>3> 
A><0B>B8?C; ■ 3 710;0=A>20=>3> A><0B>B8?C; ○ 3 5=4><>@D=>3> 
A><0B>B8?C; ● 3 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C; □ 3 6V=>: 157 
C@0EC20==O A><0B>B8?C  

2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01, *** - 
@ < 0,001 

 

�@V< FL>3>, 7=0G5==O A8;8 :8ABV ;V2>W @C:8 C ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C =0 5,8 % (t = 3,41; p < 0,001) ?5@528ICє 7=0G5==O C 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C B0 =0 10,4 % (t = 6,33; p < 0,001) 

?5@528ICє 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C.  

&0:>6 2AB0=>2;5=>, I> 7=0G5==O A8;8 :8ABV ;V2>W @C:8 C ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C =0 8,8 % (t = 7,69; p < 0,001) є <5=H8< 70 7=0G5==O, 

2AB0=>2;5=5 C 6V=>: 3@C?8 157 C@0EC20==O A><0B>B8?C, 0 7=0G5==O C 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C =0 4,2 % (t = 3,36; p < 0,001) є 

<5=H8< 70 7=0G5==O, 2AB0=>2;5=5 C 6V=>: 3@C?8 157 C@0EC20==O A><0B>B8?C 

(482. B01;. 3.7).  

�0 ?>:07=8:>< «AB@81>: C 4>268=C 7 <VAFO» 2AB0=>2;5=>, I> 7=0G5==O C 

?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C =0 17,4 % (t = 11,30; p < 0,001) 28I5 

70 7=0G5==O C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C B0 =0 4,7 % (t = 3,67; 

p < 0,001) ?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C 3@C?V 6V=>:, O:0 >1’є4=Cє 

?@54AB02=8FL CAVE A><0B>B8?V2.  
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�=0G5==O C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C =0 16,3 % (t = 9,90; 

p < 0,001) ?5@528ICє 7=0G5==O C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C B0 

=0 3,7 % (t = 2,69; p < 0,01) ?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C 3@C?V 6V=>:, 

O:0 >1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2. 

�=0G5==O C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C =0  

14,1 % (t = 9,08; p < 0,001) ?5@528ICє 7=0G5==O C ?@54AB02=8FL 5=4><>@D=>3> 

A><0B>B8?C. �=0G5==O, 2AB0=>2;5=5 C 6V=>: 157 C@0EC20==O A><0B>B8?C, =0 

12,2 % (t = 10,85; p < 0,001) ?5@52060є 7=0G5==O C ?@54AB02=8FL 5=4><>@D=>3> 

A><0B>B8?C (482. B01;. 3.7). 

�>A;V465==O 3=CG:>ABV C 6V=>: @V7=8E A><0B>B8?V2 70 B5AB>< «=0E8; 

BC;C10 2?5@54 C ?>;>65==V A84OG8» 28O28;> =091V;LH5 7=0G5==O C 6V=>: 

5:B><>@D=>3> A><0B>B8?C, O:5 =0 18,3 % (t = 2,27; p < 0,05) ?5@52060є 

7=0G5==O C 6V=>: 5=4><>@D=>3> A><0B>B8?C. � CAVE V=H8E :><1V=0FVOE <V6 

7=0G5==O<8 FL>3> B5ABC C ?@54AB02=8FL @V7=8E A><0B>B8?V2 AB0B8AB8G=> 

7=0GCI0 2V4<V==VABL 2V4ACB=O (482. B01;. 3.7).  

�>A;V465==O A?@8B=>ABV 70 B5AB>< «G>2=8:>289 1V3 4 E 9 <» 28O28;> 

=0ABC?=V >A>1;82>ABV. !091V;LH5 7=0G5==O G0AC ?>4>;0==O B5AB>2>W 48AB0=FVW  

A5@54 ?@54AB02=8FL @V7=8E A><0B>B8?V2 2AB0=>2;5=> C 6V=>: 5=4><>@D=>3> 

A><0B>B8?C (I> A2V4G8BL ?@> 3V@H89 @>728B>: A?@8B=>ABV).  

&0:, 7=0G5==O C 6V=>: 5=4><>@D=>3> A><0B>B8?C =0 11,9 % (t = 12,63; 

p < 0,001) є 1V;LH8< 70 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C; =0 

11,9 % (t = 11,40; p < 0,001) є 1V;LH8< 70 7=0G5==O C ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C; =0 8,0 % (t = 7,89; p < 0,001) є 1V;LH8< 70 

7=0G5==O C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C B0 =0 8,0 % 

(t = 9,14; p < 0,001) ?5@52060є 7=0G5==O, 2AB0=>2;5=5 C 6V=>: 157 C@0EC20==O 

A><0B>B8?C.  

�@V< FL>3>, 2AB0=>2;5=>, I> 7=0G5==O C ?@54AB02=8FL 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C =0 3,7 % (t = 4,04; p < 0,001) ?5@528ICє 7=0G5==O C 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C B0 =0 3,7 % (t = 4,65; p < 0,001) 

?5@528ICє 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C. &0:>6 
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2AB0=>2;5=> <5=H5 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C ?> 

2V4=>H5==N 4> 7=0G5==O, 2AB0=>2;5=>3> C 3@C?V 6V=>:, 4> O:>W 2E>4OBL 

?@54AB02=8FV 2AVE A><0B>B8?V2 (=0 3,7 %; t = 6,25; p < 0,001) B0 <5=H5 7=0G5==O 

C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C ?> 2V4=>H5==N 4> 7=0G5==O, 

2AB0=>2;5=>3> C 3@C?V 6V=>:, 4> O:>W 2E>4OBL ?@54AB02=8FV 2AVE A><0B>B8?V2 

(=0 3,7 %; t = 4,96; p < 0,001) (482. B01;. 3.7). 

,284:VA=>-A8;>20 28B@820;VABL, O:C 287=0G0;8 70 ?>:07=8:>< 

«?V4=V<0==O BC;C10 2 AV4 7 ?>;>65==O ;560G8 70 1 E2» A5@54 6V=>: @V7=8E 

A><0B>B8?V2 =0928I>N 28O28;0AO C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C, 0 =09=86G>N 3 C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C.  

&0:, 7=0G5==O C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C =0 

8,8  % (t = 2,93; p < 0,01) ?5@52060є 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> 

A><0B>B8?C; =0 28,0  % (t = 9,39; p < 0,001) ?5@52060є 7=0G5==O C ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C; =0 8,5  % (t = 3,46; p < 0,001)  ?5@52060є 7=0G5==O, 

2AB0=>2;5=5 C 3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2.  

' A2>N G5@3C ?@54AB02=8FV 710;0=A>20=>3> A><0B>B8?C =0 6,1 % 

(t = 2,11; p < 0,05) ?5@52060NBL 6V=>: 5:B><>@D=>3> A><0B>B8?C; =0 24,8 % 

(t = 8,74; p < 0,001) ?5@52060NBL 6V=>: 5=4><>@D=>3> A><0B>B8?C; =0 5,9 % 

(t = 2,50; p < 0,05) ?5@52060NBL 6V=>: 3@C?8 157 C@0EC20==O A><0B>B8?C.  

�@V< FL>3>, ?@54AB02=8FV 5:B><>@D=>3> A><0B>B8?C =0 17,6 % (t = 6,34; 

p < 0,001) ?5@52060NBL 6V=>: 5=4><>@D=>3> A><0B>B8?C. �=0G5==O C 

?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C =0 17,9 % (t = 9,69; p < 0,001) =86G5 

70 7=0G5==O 6V=>: 3@C?8 157 C@0EC20==O A><0B>B8?C (482. B01;. 3.7). 

�0=V ?@> A8;>2C 48=0<VG=C 28B@820;VABL, O:C 287=0G0;8 70 ?>:07=8:>< 

«738=0==O B0 @>738=0==O @C: 2 C?>@V ;560G8» C 6V=>: @V7=8E A><0B>B8?V2 

=02545=V C B01;. 3.7. �V4?>2V4=> 4> B01;8G=8E 40=8E, ?@54AB02=8FV 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C =0 48,8 % (t = 6,10; p < 0,001) 

?5@52060NBL ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C; =0 212,2 % (t = 14,85; 

p < 0,001) ?5@52060NBL ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C; =0 34,7 % 

(t = 5,67; p < 0,001) ?5@52060NBL 6V=>: 3@C?8 157 C@0EC20==O A><0B>B8?C.  
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�@V< FL>3>, 2AB0=>2;5=>, I> 7=0G5==O C ?@54AB02=8FL 710;0=A>20=>3> 

A><0B>B8?C =0 37,2 %  (t = 4,75; p < 0,01) 1V;LH5 70 7=0G5==O C ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C; =0 187,8 % (t = 13,56; p < 0,001) 1V;LH5 70 7=0G5==O 

C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C; =0 24,2 % (t = 4,08; p < 0,001) 

1V;LH5 70 7=0G5==O C 6V=>: 3@C?8 157 C@0EC20==O A><0B>B8?C.  

&0:>6 2AB0=>2;5=> 28IV 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> 

A><0B>B8?C ?> 2V4=>H5==N 4> ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C (=0 

109,8 %; t = 8,89; p < 0,001) B0 28IV 7=0G5==O C 6V=>: 3@C?8 157 C@0EC20==O 

A><0B>B8?C ?> 2V4=>H5==N 4> ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C (=0 

131,7 %; t = 15,58; p < 0,001) (482. B01;. 3.7). 

�>A;V465==O 28B@820;>ABV C 6V=>: @V7=8E A><0B>B8?V2 70 B5AB>< «1V3 

2000 <» 28O28;> =0928IV 7=0G5==O C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C, 

I> A2V4G8BL ?@> =09=86G89 @>728B>: 28B@820;>ABV. &0:, A5@54=L>3@C?>25 

7=0G5==O G0AC ?>4>;0==O B5AB>2>W 48AB0=FVW ?@54AB02=8FL 5=4><>@D=>3> 

A><0B>B8?C =0 11,2 % (t = 7,52; p < 0,001) ?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C 

?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C; =0 21,2 % (t = 15,51; 

p < 0,001) ?5@528ICє 7=0G5==O C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C; =0 

22,8 % (t = 15,28; p < 0,001) ?5@528ICє 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> 

A><0B>B8?C; =0 13,2 % (t = 10,44; p < 0,001) ?5@528ICє 7=0G5==O, 2AB0=>2;5=5 C 

3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2.  

�@V< FL>3>,  1C;> 2AB0=>2;5=>, I> A5@54=L>3@C?>25 7=0G5==O G0AC 

?>4>;0==O B5AB>2>W 48AB0=FVW C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C =0 9,0 % (t = 6,81; p < 0,001) 1V;LH5 ?> 2V4=>H5==N 4> 7=0G5==O C 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C B0 =0 10,4 % (t = 7,20; p < 0,001) 

1V;LH5 ?> 2V4=>H5==N 4> 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C.  

%5@54=L>3@C?>25 7=0G5==O G0AC ?>4>;0==O B5AB>2>W 48AB0=FVW C 

?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C =0 8,5 % (t = 7,59; p < 0,001) є 

=86G8< 70 7=0G5==O, 2AB0=>2;5=5 C 3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL 

CAVE A><0B>B8?V2, 0 7=0G5==O C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C =0           
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7,1 % (t = 7,38; p < 0,001) є =86G8< 70 7=0G5==O, 2AB0=>2;5=5 C 3@C?V 6V=>:, O:0 

>1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2 (482. B01;. 3.7). 

$57C;LB0B8 B5ABC20==O H284:VA=>W 28B@820;>ABV 70 ?>:07=8:>< «1V3 100 

<» C 6V=>: @V7=8E A><0B>B8?V2 =02545=V C B01;8FV 3.7. /: 284=> 7 =02545=8E C 

B01;8FV 40=8E, =091V;LH5 7=0G5==O FL>3> ?>:07=8:0 2AB0=>2;5=> C 

?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C, I> 2:07Cє =0 =09=86G89 @>728B>: 

H284:VA=>W 28B@820;>ABV.  

&0:, A5@54=L>3@C?>25 7=0G5==O G0AC ?>4>;0==O B5AB>2>W 48AB0=FVW C 

?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C =0 7,9 % (t = 7,61; p < 0,001) 1V;LH5 

70 7=0G5==O C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C; =0 11,0 % 

(t = 13,27; p < 0,001) 1V;LH5 70 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> 

A><0B>B8?C; =0 11,0 % (t = 12,87; p < 0,001) 1V;LH5 70 7=0G5==O C ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C; =0 7,3 % (t = 8,80; p < 0,001) 1V;LH5 70 7=0G5==O, 

2AB0=>2;5=5 C 3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2.  

�@V< FL>3> 2AB0=>2;5=>, I> A5@54=L>3@C?>25 7=0G5==O G0AC ?>4>;0==O 

B5AB>2>W 48AB0=FVW C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C =0 

2,9 % (t = 3,49; p < 0,001) 1V;LH5 70 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> 

A><0B>B8?C V =0 2,9 % (t = 3,39; p < 0,001) 1V;LH5 70 7=0G5==O C ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C.  

&0:>6 2AB0=>2;5=> <5=H5 7=0G5==O C ?@54AB02=8FL 710;0=A>20=>3> 

A><0B>B8?C ?> 2V4=>H5==N 4> 7=0G5==O, 2AB0=>2;5=>3> C 3@C?V 6V=>:, O:0 

>1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2 (=0 3,5 %; t = 6,06; p < 0,001) B0 

<5=H5 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C ?> 2V4=>H5==N 4> 

7=0G5==O, 2AB0=>2;5=>3> C 3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL CAVE 

A><0B>B8?V2 (=0 3,5 %; t = 6,51; p < 0,001). 

 

�8A=>2:8 4> @>74V;C 3 
 

�AB0=>2;5=> >A>1;82>ABV ?@>O2C ?>:07=8:V2 DC=:FV>=0;L=>W 

?V43>B>2;5=>ABV 70 CAV< A?5:B@>< @568<V2 5=5@3>70157?5G5==O <’O7>2>W 
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4VO;L=>ABV (05@>1=8<, 0=05@>1=8< 0;0:B0B=8<, 0=05@>1=8< ;0:B0B=8<) C 6V=>: 

?5@H>3> ?5@V>4C 7@V;>3> 2V:C @V7=8E A><0B>B8?V2.  

�0 ?>:07=8:>< VO2 max 2V4=. ?5@52060NBL ?@54AB02=8FV 5:B><>@D=>3> B0 

710;0=A>20=>3> A><0B>B8?C, 0  =09=86G5 7=0G5==O <0NBL ?@54AB02=8FV 

5=4><>@D=>3> A><0B>B8?C. 

�0 2V4>A=8< ?>:07=8:>< #�!" 2V4=. 2AB0=>2;5=> ?5@5203C ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C =04 ?@54AB02=8FO<8 CAVE V=H8E A><0B>B8?V2, 

=09=86GV 7=0G5==O #�!" 2V4=. 28O2;5=> C ?@54AB02=8FL 5=4><>@D=>3> 

A><0B>B8?C.  

�AB0=>2;5=> >A>1;82>ABV ?@>O2C 0=05@>1=>W 0;0:B0B=>W @>1>B>740B=>ABV 

>@30=V7<C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C @V7=8E A><0B>B8?V2. �0 2V4=A=8< 

?>:07=8:>< ��=& 10 2V4=. ?5@52060NBL 6V=:8 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C =04 ?@54AB02=8FO<8 CAVE V=H8E A><0B>B8?V2. �V=:8 5:B><>@D=>3> 

B0 710;0=A>20=>3> A><0B>B8?C <0NBL =86GV 7=0G5==O ��=& 10 2V4=. ?> 

2V4=>H5==N 4> ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> B0 5=4><>@D=>3> 

A><0B>B8?C.  

�AB0=>2;5=> >A>1;82>ABV ?@>O2C 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV 

>@30=V7<C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C @V7=8E A><0B>B8?V2. �0 2V4=A=8< 

?>:07=8:>< ��=& 30 2V4=. 6V=:8 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 

?5@52060NBL ?@54AB02=8FL CAVE V=H8E A><0B>B8?V2. %B0B8AB8G=> 7=0GCI5 

=86GV 7=0G5==O ?>:07=8:V2 ��=& 30 2V4=. 2AB0=>2;5=> C 6V=>: 5:B><>@D=>3> B0 

710;0=A>20=>3> A><0B>B8?C.  

�0 ?>:07=8:><  �� $ 2V4=. AB0B8AB8G=> ?V4B25@465=C ?5@5203C <0NBL 

?@54AB02=8FV 5=4><>@D=>-<57><>@D=>3> B0 5:B><>@D=>3> A><0B>B8?C. !86GV 

7=0G5==O ?>:07=8:0  �� $ 2V4=. <0NBL 6V=:8 710;0=A>20=>3> B0 

5=4><>@D=>3> A><0B>B8?C. 

�AB0=>2;5=> >A>1;82>ABV ?@>O2C 45O:8E ?>:07=8:V2 DV78G=>3> @>728B:C 

C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C @V7=8E A><0B>B8?V2. �0 ?>:07=8:>< 

7@>ABC ?5@52060NBL 6V=:8 5:B><>@D=>3> A><0B>B8?C; <0A0 BV;0 B0 � & C 

?@54AB02=8FL 5=4><>@D=>3> B0 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 
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AB0B8AB8G=> 7=0GCI5 1V;LHV 70 <0AC BV;0 B0 � & C 6V=>: 5:B><>@D=>3> B0 

710;0=A>20=>3> A><0B>B8?C; 2V4A>B:>289 2<VAB ?V4H:V@=>3> 68@C B0 

2VAF5@0;L=>3> 68@C C 6V=>: 5=4><>@D=>3> A><0B>B8?C AB0B8AB8G=> 7=0GCI5 

1V;LH89, =V6 C ?@54AB02=8FL CAVE V=H8E A><0B>B8?V2; 2V4A>B:>289 2<VAB 

<’O7>2>3> :><?>=5=B0 C 6V=>: 5:B><>@D=>3> A><0B>B8?C AB0B8AB8G=> 7=0GCI5 

1V;LH89, =V6 C ?@54AB02=8FL CAVE V=H8E A><0B>B8?V2, =09=86G89 2V4A>B:>289 

2<VAB <’O7>2>3> :><?>=5=B0 2AB0=>2;5=> C 6V=>: 5=4><>@D=>3> A><0B>B8?C. 

�AB0=>2;5=>, I> +%% C 6V=>: 5=4><>@D=>3> A><0B>B8?C <0є 28IV 

7=0G5==O ?> 2V4=>H5==N 4> 6V=>: 5:B><>@D=>3> B0 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?V2. %8AB>;VG=89 �& C AB0=V 2V4=>A=>3> <’O7>2>3> 

A?>:>N C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C 28I89 ?> 2V4=>H5==N 4> 

?@54AB02=8FL CAVE V=H8E A><0B>B8?V2.  

�V0AB>;VG=89 �& C AB0=V 2V4=>A=>3> <’O7>2>3> A?>:>N C ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C 28I89 ?> 2V4=>H5==N 4> ?@54AB02=8FL 

5:B><>@D=>3> B0 710;0=A>20=>3> A><0B>B8?C. #VA;O 4>7>20=8E DV78G=8E 

=020=B065=L ?>BC6=VABN 1 �B =0 1 :3 <0A8 BV;0 B0 2 �B =0 1 :3 <0A8 BV;0 

A8AB>;VG=89 �& C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C 28I89 ?> 

2V4=>H5==N 4> ?@54AB02=8FL V=H8E A><0B>B8?V2.  

�8O2;5=> >A>1;82>ABV @>728B:C DV78G=8E O:>AB59 C 6V=>: ?5@H>3> 

?5@V>4C 7@V;>3> 2V:C @V7=8E A><0B>B8?V2. %8;0 ?@02>W B0 ;V2>W :8ABV 6V=>: 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C AB0B8AB8G=> 1V;LH0 ?> 2V4=>H5==N 4> 

?@54AB02=8FL CAVE V=H8E A><0B>B8?V2. !86GV 7=0G5==O A8;8 ?@02>W B0 ;V2>W 

:8ABV 28O2;5=> C 6V=>: 5:B><>@D=>3> B0 710;0=A>20=>3> A><0B>B8?C.  

�81CE>20 A8;0, O:C 287=0G0;8 70 B5AB>< «AB@81>: C 4>268=C 7 <VAFO», C 

?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C AB0B8AB8G=> 7=0GCI5 =86G0 ?> 

2V4=>H5==N 4> ?@54AB02=8FL CAVE V=H8E A><0B>B8?V2. �0 ?>:07=8:>< 

3=CG:>ABV AB0B8AB8G=> 7=0GCIC 2V4<V==VABL 2AB0=>2;5=> ;8H5 <V6 7=0G5==O<8 

?@54AB02=8FL 5:B><>@D=>3> B0 5=4><>@D=>3> A><0B>B8?V2, 45 ?5@52060NBL 

?@54AB02=8FV 5:B><>@D=>3> A><0B>B8?C.  
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%?@8B=VABL, 287=0G5=0 70 B5AB>< «G>2=8:>289 1V3 4 E 9 <», @>728=CB0 

:@0I5 C 6V=>: 5:B><>@D=>3> B0 710;0=A>20=>3> A><0B>B8?C, 0 =09=86G5 

7=0G5==O <0NBL 6V=:8 5=4><>@D=>3> A><0B>B8?C. ,284:VA=>-A8;>20 

28B@820;VABL, 287=0G5=0 70 B5AB>< «?V4=V<0==O BC;C10 2 AV4 7 ?>;>65==O 

;560G8 70 1 E2» 3V@H5 @>728=CB0 C 6V=>: 5=4><>@D=>3> A><0B>B8?C ?>@V2=O=> 

7 ?@54AB02=8FO<8 CAVE V=H8E A><0B>B8?V2.  

%8;>20 28B@820;VABL, 287=0G5=0 70 B5AB>< «738=0==O B0 @>738=0==O @C: 2 

C?>@V ;560G8», :@0I5 @>728=CB0 C 6V=>: 5=4><>@D=>-<57><>@D=>3> B0 

710;0=A>20=>3> A><0B>B8?V2, 0 C 6V=>: 5=4><>@D=>3> A><0B>B8?C 28O2;5=> 

=09=86GV 7=0G5==O A8;>2>W 28B@820;>ABV.  

,284:VA=0 28B@820;VABL, 287=0G5=0 70 B5AB>< «1V3 100 <», 28I0 C 

?@54AB02=8FL 5:B><>@D=>3> B0 710;0=A>20=>3> A><0B>B8?V2, 0 =09=86G>N є C 

6V=>: 5=4><>@D=>3> A><0B>B8?C.  

�0 B5AB>< «1V3 2000 <», O:89 E0@0:B5@87Cє 28B@820;VABL, 28IV 7=0G5==O 

45<>=AB@CNBL 6V=:8 5:B><>@D=>3> B0 710;0=A>20=>3> A><0B>B8?V2, 0 =86GV 

7=0G5==O 3 6V=:8 5=4><>@D=>3> A><0B>B8?C.  

  0B5@V0;8 FL>3> @>74V;C >?C1;V:>20=V C ?@0FOE [149, 400, 402]. 
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�$��"�" ���' $��!�) %" �&"&�#�� 

 

�=0;V7 ?C1;V:0FV9 A2V4G8BL ?@> B5, I> 5D5:B 2V4 DV7:C;LBC@=>-

>74>@>2G8E 70=OBL @V7=8<8 2840<8 @CE>2>W 0:B82=>ABV 1C45 =5>4=0:>28<. &0:,  

28:>@8AB>2CNG8 70=OBBO 0:20DVB=5A>< %. %0;L=V:>20 [ ] 4>AO3;0 7=865==O 

<0A8 BV;0, 2<VABC 68@C 2 >@30=V7<V, 7@>AB0==O 1V;LH>ABV ?>:07=8:V2 DV78G=>W 

?V43>B>2;5=>ABV B0 7@>AB0==O ?>:07=8:V2, O:V 287=0G0NBL @V25=L DV78G=>3> 

74>@>2’O 28?@>1C20=8E, 7>:@5<0 VO2 max. .. �@VA:V= 7V A?V202B. [22] 2:07CNBL 

=0 <>6;82>ABV ?V428I5==O ?>:07=8:V2 DV78G=>3> 74>@>2’O 70A>10<8 ?;020==O. 

%.#. �@0GC: [49] 4>AO3 B0:>3> 5D5:BC, :><?;5:A=> 28:>@8AB>2CNG8 >74>@>2GV 

1V3>2V =020=B065==O 2 05@>1=><C @568<V 5=5@3>70157?5G5==O B0 V=B5@20;L=V 

1V3>2V =020=B065==O 0=05@>1=>3> E0@0:B5@C. �D5:B B@5=C20=L A8;>2>3> 

A?@O<C20==O ?>;O30є ?5@5206=> C 24>A:>=0;5==V DV78G=8E O:>AB59, 0 A0<5: 

A8;8, A8;>2>W 28B@820;>ABV, 281CE>2>W A8;8 [197].  

%;V4 72060B8 B0:>6 V =0 35=5B8G=C AE8;L=VABL 4> ?52=>3> 284C DV78G=8E 

=020=B065=L. &0:, =5045:20B=89 281V@ A?@O<>20=>ABV 70=OBL <>65 

AC?@>2>46C20B8AO D>@<C20==O< =5@0FV>=0;L=>W DC=:FV>=0;L=>W A8AB5<8 

040?B0FVW 7 25;8:>N :V;L:VABN 70928E, =55D5:B82=8E V =02VBL =54>FV;L=8E 

<V6A8AB5<=8E 72’O7:V2, CA:;04=5==O< 2V4=>2;N20;L=8E ?@>F5AV2, ?>2V;L=8< 

@>728B:>< B@5=>20=>ABV [185]. �2060NG8 =0 B5, I> A><0B>B8? є >4=8< V7 

35=5B8G=8E <0@:5@V2, 4;O 28@VH5==O FVєW ?@>1;5<8 =5>1EV4=> 4>A;V48B8 2?;82 

=020=B065=L @V7=>3> A?@O<C20==O =0 >AV1 @V7=8E A><0B>B8?V2. &0:89 ?V4EV4 

4>72>;8BL @>7@>18B8 <>45;V >74>@>2G8E B@5=C20;L=8E 70=OBL, O:V 2@0E>2CNBL 

V=482V4C0;L=V >A>1;82>ABV >@30=V7<C. � FVєN <5B>N <8 @>7@>18;8 ?@>3@0<8 

DV7:C;LBC@=>->74>@>2G8E 70=OBL 4;O 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C 7 

0:20DVB=5AC, 1V3C, ?;020==O B0 DVB=5AC.  
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�81V@ ?@>3@0< >1C<>2;5=89 2V4<V==>ABO<8 >GV:C20=>3> B@5=C20;L=>3> 

5D5:BC. #@>3@0<8 7 1V3C B0 ?;020==O >@Vє=B>20=V =0 24>A:>=0;5==O DV78G=>3> 

74>@>2’O 6V=>:, ?@8 FL><C 70=OBBO 70 ?@>3@0<>N ?;020==O, =0 2V4<V=C 2V4 

70=OBL 1V3><, 4>72>;OBL ?>2=>FV==> @50;V7C20B8 A2V9 @CE>289 ?>B5=FV0; 

>A>10< V7 28A>:8<8 7=0G5==O<8 � & B0 2<VABC 68@>2>3> :><?>=5=B0.  

�2060NG8 =0 A?5F8DVG=89 2?;82 2>4=>3> A5@54>28I0, <8 >GV:Cє<> 

=5>4=0:>2V 040?B0FV9=V 7<V=8 C 6V=>:, O:V 709<0NBLAO 70 ?@>3@0<>N ?;020==O V 

1V3><. #@>3@0<8 7 DVB=5AC V 0:20DVB=5AC >@Vє=B>20=V =0 24>A:>=0;5==O 2AVE 

@568<V2 5=5@3>70157?5G5==O <’O7>2>W 4VO;L=>ABV B0 @V7=>AB>@>==N DV78G=C 

?V43>B>2:C. $07>< V7 B8<, 5D5:B 2V4 70=OBL 70 ?@>3@0<0<8 DVB=5AC V 0:20DVB=5AC 

?@>3=>7Cє<> @V7=8<, I> >1C<>2;5=> A?5F8DV:>N 2?;82C  2>4=>3> A5@54>28I0.  

 

4.1. #@>3@0<8 70=OBь @V7=>W A?@O<>20=>ABV 
 

$>7@>1:C ?@>3@0< <8 74V9A=N20;8 7 C@0EC20==O< >A=>2=8E ?@8=F8?V2 

DV78G=>3> 28E>20==O, 0 A0<5: A8AB5<0B8G=>ABV >74>@>2G8E B@5=C20;L=8E 

70=OBL, ?>ABC?>2>ABV 71V;LH5==O B@5=C20;L=8E =020=B065=L, V=482V4C0;V70FVW 

B@5=C20;L=8E =020=B065=L, <>B820FVW 4> B@5=C20=L. $50;V7CNG8 FV ?@8=F8?8, 

<8 2@0E>2C20;8 >A>1;82>ABV A?@O<C20==O :>6=>W 7 ?@>3@0<8, ?V418@0;8 

V=B5=A82=VABL, >1AO3, <5B>4 70AB>AC20==O =020=B065=L 2V4?>2V4=> 4> 

V=482V4C0;L=8E DC=:FV>=0;L=8E <>6;82>AB59 >@30=V7<C 28?@>1C20=8E.  

&5E=VG=> A:;04=V 2?@028 4>A;V46C20=V >?0=>2C20;8 70 ?@8=F8?>< «2V4 

?@>AB>3> 4> A:;04=>3>». #>G8=0;8 >74>@>2GV B@5=C20==O 70 ?@>3@0<0<8 7 

<V=V<0;L=8E =020=B065=L, ?>ABC?>2> 71V;LHCNG8 WE. �=0G=C C203C 1C;> 

?@84V;5=> ?V428I5==N <>B820FVW 28?@>1C20=8E 4> 70=OBL, I> 2?;820;> =0 

A0<>2V440GC 2 ?@>F5AV 70=OBL. 

"A:V;L:8 2 ?@>F5AV @50;V70FVW ?@>3@0< 70240==O ?V43>B>2:8 7<V=N20;8AO, 

<8, 2V4?>2V4=> 4> A?5F8DV:8 70240=L, 284V;O;8 B@8 ?5@V>48: 

1. #V87BFB6K<=, =0 ?@>BO7V O:>3> AB028;8 70240==O 040?BC20B8 >@30=V7<  
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28?@>1C20=8E 4> A8AB5<0B8G=8E 70=OBL >1@0=8< 284>< DV78G=>W 0:B82=>ABV, 

>2>;>4VB8 =5>1EV4=8<8 107>28<8 @CE>28<8 =028G:0<8 B0 ?V43>BC20B8 

DC=:FV>=0;L=V A8AB5<8 >@30=V7<C 4> CA?VH=>W @50;V70FVW 70240=L >A=>2=>3> 

?5@V>4C. 

2. "EAB6A<=, ?@>BO3>< O:>3> AB028;8 70240==O ?V428I8B8 @V25=L 

DC=:FV>=0;L=>W B0 DV78G=>W ?V43>B>2;5=>ABV 28?@>1C20=8E ?5@5206=> 70 

@0EC=>: ?>ABC?>2>3> 7@>AB0==O >1AO3C B0 V=B5=A82=>ABV DV78G=8E 

=020=B065=L, 0 B0:>6 4>A:>=0;> >2>;>4VB8  B5E=V:>N 28:>=0==O 2?@02. 

3. #V8FD<@GNK<=, ?@>BO3>< O:>3> 3>;>2=8< 70240==O< AB028;8 

?V4B@8<0==O B0 ?> <>6;82>ABV ?>40;LH5 7@>AB0==O ?>:07=8:V2 DC=:FV>=0;L=>W 

B0 DV78G=>W ?V43>B>2;5=>ABV 157 VAB>B=>3> 7@>AB0==O >1AO3C B0 V=B5=A82=>ABV 

DV78G=8E =020=B065=L, 0 ?5@5206=> 70 @0EC=>: 28:>=0==O 2?@02 2 

CA:;04=5=8E C<>20E B0 70AB>AC20==O =>28E <5B>48G=8E ?@89><V2.  

�V4 ?5@V>48G=>ABV 70=OBL 70;568BL =0O2=VABL :C<C;OB82=>3> 5D5:BC. 

�0=04B> :>@>B:0 ?5@5@20 <V6 70=OBBO<8 A?@8OB8<5 28=8:=5==N =04<V@=>W 

2B><8. �0=04B> B@820;0 ?5@5@20 @>7@820є 72’O7:8 7 ?>?5@54=V<8 70=OBBO<8, 

?@8 FL><C :C<C;OB82=89 5D5:B =5 2V41C45BLAO. �0 40=8<8 =0C:>2>-<5B>48G=>W 

;VB5@0BC@8, ?@8 ?@>2545==V DV7:C;LBC@=>->74>@>2G8E 70=OBL V7 ?>G0B:V2FO<8 

WE=O >?B8<0;L=0 ?5@V>48G=VABL AB0=>28BL 3 @078 =0 B8645=L. &><C 70=OBBO 70 

2AV<0 ?@>3@0<0<8, O:V 28:>@8AB>2C20;8AO C 4>A;V465==V, ?@>2>48;8AO B@8 

@078 =0 B8645=L. 

 

4.1.1. )0@0:B5@8AB8:0 ?@>3@0<8 70=OBь 0:20DVB=5A><. �0=OBBO 70 

FVєN ?@>3@0<>N <8 ?@>2>48;8 7 ?5@V>48G=VABN 3 @078 =0 B8645=L. !570;56=> 

2V4 ?5@V>4C ?V43>B>2:8 B@820;VABL 70=OBBO AB0=>28;0 45 E2. ' ?V43>B>2G><C 

?5@V>4V (1-4 B8645=L) 420 @078 =0 B8645=L =0 70=OBBOE 7 0:20DVB=5AC 

?5@52060;0 @>1>B0 A8;>2>3> A?@O<C20==O V >48= @07 =0 B8645=L 3 05@>1=>3>. 

!5>1EV4=VABL B0:>W >@Vє=B0FVW 70=OBL >1C<>2;5=0 @5:><5=40FVO<8                          

!.". �>3;N20B>W [47], %. %0;L=8:>2>W [174] I>4> >A>1;82>AB59 ?@>2545==O 

70=OBL V7 >A>10<8, O:V <0NBL =87L:89 @V25=L 040?B0FV9=8E <>6;82>AB59 4> 
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@>1>B8 05@>1=>3> E0@0:B5@C B0 ?@>O2;OєBLAO 7=0G=8< ?V428I5==O +%% C 

6V=>:, O:V 2?5@H5 ?>G0;8 70=OBBO 0:20DVB=5A><.  

' ?V43>B>2G><C ?5@V>4V 28@VHC20;8AO 70240==O 040?B0FVW 6V=>: 4> C<>2 

2>4=>3> A5@54>28I0, D>@<C20==O C<V==O V =028G>: 107>28E 5;5<5=BV2 

0:20DVB=5AC, 70157?5G5==O 7@>AB0==O DC=:FV>=0;L=8E <>6;82>AB59 4> @V2=O, 

O:89 >1C<>28BL <>6;82VABL 28:>=0==O =020=B065=L 2 >A=>2=><C ?5@V>4V. !0 

?5@H8E 70=OBBOE 7=0G=C C203C ?@84V;O;>AO 2?@020<, O:V є ?V43>B>2G8<8 4;O 

>2>;>4V==O B5E=V:>N ?;020==O. %?>G0B:C FV 2?@028 28:>=C20;8AO =0 <V;:V9 

G0AB8=V 10A59=C 7 ?>ABC?>28< ?5@5E>4>< =0 3;81>:C G0AB8=C.  

� >A=>2=><C ?5@V>4V (5-20 B8645=L) A?V22V4=>H5==O 2?@02 05@>1=>W 

A?@O<>20=>ABV B0 A8;>2>W 1C;> 7<V=5=> =0 :>@8ABL 05@>1=>W. !0 =0H ?>3;O4, 

B0:5 A?V22V4=>H5==O ?>28==> 70157?5G8B8 7=0G=89 ?@8@VAB @V2=O DV78G=>3> 

74>@>2’O 6V=>:. �:F5=B 1C;> 7@>1;5=> =0 71V;LH5==V <>B>@=>W IV;L=>ABV 

70=OBL B0 7@>AB0==V :>>@48=0FV9=>W A:;04=>ABV 2?@02. #@>BO3>< CAL>3> ?5@V>4C 

(?> <V@V 7@>AB0==O DC=:FV>=0;L=8E <>6;82>AB59 6V=>:) B5<? 28:>=0==O 

2?@02, WE=O :>>@48=0FV9=0 A:;04=VABL B0 :V;L:VABL ?>2B>@5=L ?>ABC?>2> 

71V;LHC20;8AO.  

->1 70157?5G8B8 ?>ABC?>25 7@>AB0==O V=B5=A82=>ABV =020=B065==O <8 

?>G5@3>2> 2:;NG0;8 4>?><V6=V 70A>18, O:V CA:;04=NNBL 28:>=0==O 2?@02 

(30=B5;V @V7=>W 25;8G8=8, =C4;A8, G>1VB:8, 3C<>2V 0<>@B870B>@8 V B.4.). � 

>A=>2=><C ?5@V>4V <8 H8@>:> 70AB>A>2C20;8 B0: 720=V «0:2005@>1=V E28;V», 0 

4>7C20==O =020=B065==O B0:8E 2?@02 74V9A=N20;8 70 @0EC=>: 7<V=8 B5<?C 

@CEV2 B0 H284:>ABV ?5@5AC20==O.  

' ?V4B@8<CNG><C ?5@V>4V ?5@5203C 1C;> =040=> B0:>6 @>1>BV 05@>1=>3> 

A?@O<C20==O. �0240==O< ?V4B@8<CNG>3> ?5@V>4C 1C;> 715@53B8 =0 

4>AO3=CB><C @V2=V ?>:07=8:8 DV78G=>3> 74>@>2’O, C4>A:>=0;8B8 DV78G=V O:>ABV, 

=040;V 24>A:>=0;8B8 B5E=V:8 28:>=0==O 2?@02. #>AB02;5=V 70240==O 

28@VHC20;8AO 70 @0EC=>: 7=865==O B5<?V2 7@>AB0==O V=B5=A82=>ABV 28:>=0==O 

2?@02. '4>A:>=0;5==O B5E=V:8 28:>=0==O 2?@02 74V9A=N20;>AO H;OE>< 

CA:;04=5==O C<>2, C O:8E 28:>=CєBLAO 2?@020. � >A=>2=V9 G0AB8=V 70=OBL 
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05@>1=>W A?@O<>20=>ABV A?V22V4=>H5==O A8;>2>W B0 05@>1=>W @>1>B8 

7=0E>48;>AO 2 <560E 30 : 70 % 2V4 7030;L=>W :V;L:>ABV 2?@02, 0 =0 70=OBBOE 

A8;>2>W A?@O<>20=>ABV F5 A?V22V4=>H5==O 7<V=N20;>AO 70 : 30 % 2V4?>2V4=>.  

!0 70=OBBOE <8 28:>@8AB>2C20;8 @V7=V <5B>48 B@5=C20=L: 157?5@5@2=89 

B0 V=B5@20;L=89. ' 4@C3V9 ?>;>28=V >A=>2=>3> ?5@V>4C B0 2 ?V4B@8<CNG><C 

?5@V>4V =0 70=OBBOE A8;>2>3> A?@O<C20==O 70AB>A>2C202AO <5B>4 :>;>2>3> 

B@5=C20==O. 

!02>48<> 7<VAB >4=>3> V7 70=OBL 70 ?@>3@0<>N 0:20DVB=5AC 05@>1=>3> 

A?@O<C20==O 2 >A=>2=><C ?5@V>4V. 

#V43>B>2G0 G0AB8=0 (10 E2): 

- =0E8;8, ?>2>@>B8 3>;>28, :>;>2V @CE8 ?;5G8<0, ?V4=V<0==O =0 =>A:0E 

(A5@54=O +%% 100 C4.∙E2-1); 

- :@>:8 =0 <VAFV B0 7 ?5@5<VI5==O< C ?>є4=0==V 7 @CE0<8 @C:0<8, 

=0?V2?@8AV48, <0E8 =>30<8, 28?048 (A5@54=O +%% 120 C4.∙E2-1); 

- 2?@028 =0 @>7BO3C20==O <’O7V2 25@E=L>3> ?;5G>2>3> ?>OAC, ?5@54=L>W V 

704=L>W G0AB8=8 AB53=0, <’O7V2 3><V;:8 (A5@54=O +%% 110 C4.∙E2-1). 

"A=>2=0 G0AB8=0 (25 E2):  

(49DB5A<= 5?B>) 

- ?@8AB02=V :@>:8, 20@V0=B8 E>4L18 7V A8=E@>==>N @>1>B>N @C:, ?V4=V<0==O 

:>;V=, 70:840==O 3><V;:8 (A5@54=O +%% 135 C4.∙E2-1); 

- 107>2V @CE8, B0=FN20;L=V :><1V=0FVW, <0E8 =>30<8, 1V3, ?V4A:>:8 (A5@54=O 

+%% 135-140 C4.∙E2-1); 

- AB@81>:-3@C?C20==O (A5@54=O +%% 130 C4.∙E2-1); 

- =0E8;8, ?>2>@>B8, ?V4BO3C20==O :>;V= 4> 3@C459, «=>68FV =>30<8», 

72545==O ;>?0B>: (A5@54=O +%% 135 C4.∙E2-1); 

(E<?B6<= 5?B>) 

- «1>:A», «1C@C=», 2V468<0==O 2V4 1>@B8:0 (A5@54=O +%% 135 C4.∙E2-1); 

- ;>:0;L=0 @>1>B0 =04 >A=>2=8<8 <’O7>28<8 3@C?0<8 (A5@54=O +%% 125 

C4.∙E2-1); 

�0:;NG=0 G0AB8=0 (10 E2): 
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- ?;020==O <V=V<0;L=8< B5<?>< (A5@54=O +%% 120 C4.∙E2-1); 

- 2?@028 =0 @>7BO3C20==O >A=>2=8E <’O7>28E 3@C? (A5@54=O +%% 110 C4.∙E2-1); 

- «7V@>G:0» =0 A?8=V, «7V@>G:0» =0 3@C4OE (A5@54=O +%% 100 C4.∙E2-1). 

%B@C:BC@C V DV7V>;>3VG=C :@82C 70=OBBO 05@>1=>3> A?@O<C20==O ?>40=> =0 @8A. 

4.1.

 

$8A. 4.1. %B@C:BC@0 V DV7V>;>3VG=0 :@820 70=OBBO 05@>1=>3> 
A?@O<C20==O 70 ?@>3@0<>N 0:20DVB=5AC  
 

�;O 70=OBL 0:20DVB=5A>< A8;>2>3> A?@O<C20==O E0@0:B5@=>N >7=0:>N є 

=86G0 +%% (:@V< 70=OBL, 45 70AB>A>2C202AO :>;>289 <5B>4 B@5=C20==O), 

>A:V;L:8 B@820;VABL 2?@02 1C;0 =57=0G=>N, 0 V=B5@20; 2V4?>G8=:C <V6 

2?@020<8 1C2 4>AB0B=V< 4;O 2V4=>2;5==O. $07>< V7 B8<, ?>BC6=VABL @>1>B8 

1C;0 7=0G=> 1V;LH>N, =V6 C 2?@020E 05@>1=>W A5@VW, >A:V;L:8 2?@028 

28:>=C20;8AO 7 4>?><V6=8<8 ?@8AB@>O<8, O:V CA:;04=NNBL @CE8 C 2>4V. � 

;8H5 :>;8 70AB>A>2C202AO <5B>4 :>;>2>3> B@5=C20==O, +%% 4>AO30;0 160 

C4.∙E2-1 

!02>48<> 7<VAB >4=>3> V7 70=OBL 70 ?@>3@0<>N 0:20DVB=5AC A8;>2>3> 

A?@O<C20==O 2 >A=>2=><C ?5@V>4V. 

#V43>B>2G0 G0AB8=0 (10 E2): 

- =0E8;8, ?>2>@>B8 3>;>28, :>;>2V @CE8 ?;5G8<0, ?V4=V<0==O =0 =>A:0E  

+%% C4·E2-1 

�5@>1=89 
1;>: 
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(A5@54=O +%% 100 C4.∙E2-1); 

- 20@V0=B8 :@>:V2, AB@81:V2, <0EV2, 28?04V2 (A5@54=O +%% 120 C4.∙E2-1); 

- 2?@028 =0 @>7BO3C20==O <’O7V2 25@E=L>3> ?;5G>2>3> ?>OAC, ?5@54=L>W V 

704=L>W G0AB8=8 AB53=0, <’O7V2 3><V;:8 (A5@54=O +%% 110 C4.∙E2-1). 

"A=>2=0 G0AB8=0 (25 E2): 

(49DB5A<= 5?B>) 

- 20@V0=B8 E>4L18, 1V3C, AB@81:V2, <0EV2 =>30<8 (A5@54=O +%% 130 C4.∙E2-1); 

- 2?@028 7 0@A5=0;C 0:2040=AC (A5@54=O +%% 140 C4.∙E2-1); (E<?B6<= 5?B>) 

«:>;>25 B@5=C20==O» 

- ;>:0;L=5 >?@0FN20==O <’O7V2 25@E=L>3> ?;5G>2>3> ?>OAC (B@820;VABL 30 A, 

2?@028 28:>=CNBLAO 42VGV C G>1VB:0E V7 =C4;A0<8 7 V=B5@20;>< 2V4?>G8=:C <V6 

AB0=FVO<8 30 A) (A5@54=O +%% 130 C4.∙E2-1); 

- ;>:0;L=5 >?@0FN20==O <’O7V2 682>B0 B0 A?8=8 (B@820;VABL 30 A, 2?@028 

28:>=CNBLAO 42VGV C G>1VB:0E V7 =C4;A0<8 7 V=B5@20;>< 2V4?>G8=:C <V6 

AB0=FVO<8 30 A) (A5@54=O +%% 135 C4.∙E2-1); 

- ;>:0;L=5 >?@0FN20==O <’O7V2 =V3 (B@820;VABL 30 A, 2?@028 28:>=CNBLAO 42VGV 

C G>1VB:0E V7 V=B5@20;>< 2V4?>G8=:C <V6 AB0=FVO<8 30 A) (A5@54=O +%% 

140 C4.∙E2-1); 

- ;>:0;L=5 >?@0FN20==O <’O7V2 682>B0 B0 A?8=8 (B@820;VABL 30 A, 2?@028 

28:>=CNBLAO 42VGV C G>1VB:0E V7 V=B5@20;>< 2V4?>G8=:C <V6 AB0=FVO<8 30 A) 

(A5@54=O +%% 145 C4.∙E2-1); 

- «?5@5:0B8» (28:>=CNBLAO 42VGV, ?>2V;L=> 7 ?>2=8< 248E>< B0 2848E><, 

B@820;VABL 30 A, V7 V=B5@20;>< 2V4?>G8=:C <V6 AB0=FVO<8 30 A) (A5@54=O +%% 

135 C4.∙E2-1); 

- ;>:0;L=5 >?@0FN20==O <’O7V2 25@E=L>3> ?;5G>2>3> ?>OAC (B@820;VABL  

30 A, 2?@028 28:>=CNBLAO B@8GV 7 3C<>28<8 0<>@B870B>@0<8 7 V=B5@20;>< 

2V4?>G8=:C <V6 AB0=FVO<8 30 A) (A5@54=O +%% 145 C4.∙E2-1); 

- ;>:0;L=5 >?@0FN20==O <’O7V2 682>B0 B0 A?8=8 (B@820;VABL 30 A, 2?@028 

28:>=CNBLAO B@8GV 7 3C<>28<8 0<>@B870B>@0<8 7 V=B5@20;>< 2V4?>G8=:C <V6 

AB0=FVO<8 30 A) (A5@54=O +%% 155 C4.∙E2-1); 
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- ?>4>;0==O 48AB0=FVW 25 < :@>;5< =0 3@C4OE 2 @078 G5@57                     2 E2 

2V4?>G8=:C  (+%%  >4@07C ?VA;O ?@>E>465==O 2V4@V7:0 150-155 C4.∙E2-1); 

- ?>4>;0==O 48AB0=FVW 25 < :@>;5< =0 A?8=V 2 @078 G5@57 2 E2 2V4?>G8=:C  

(+%%  >4@07C ?VA;O ?@>E>465==O 2V4@V7:0 150-155    C4.∙E2-1). 

�0:;NG=0 G0AB8=0 (10 E2): 

- 2V4=>2;N20;L=5 ?;020==O 2V;L=8< AB8;5< 2 E2 (A5@54=O +%% 110-

120 C4.∙E2-1); 

- 48E0;L=V 2?@028:  

0) 70B@8<:0 48E0==O =0 15-20 A, 

1) 3;81>:89 248E V7 2848E>< C 2>4C; 

- 2?@028 =0 @>7A;01;5==O 2 ?>;>65==V «7V@>G:0» ;560G8 =0 A?8=V. 

%B@C:BC@C V DV7V>;>3VG=C :@82C FL>3> 70=OBBO ?>40=> =0 @8A. 4.4. 
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$8A. 4.4. %B@C:BC@0 V DV7V>;>3VG=0 :@820 70=OBBO 70 ?@>3@0<>N 
?;020==O 
 

4.1.4. )0@0:B5@8AB8:0 ?@>3@0<8 70=OBь DVB=5A><. �5DV=VFVO ?>=OBBO 
«DVB=5A» C H8@>:><C A5=AV 3 F5 «7030;L=0 DV78G=0 ?V43>B>2:0». %;>2> 

«DVB=5A» ?>E>48BL 2V4 0=3;V9AL:>W 4VєA;V2=>W :>=AB@C:FVW «to be fit», I> 

?5@5:;040єBLAO O: «1CB8 2 30@=V9 D>@<V». �V4?>2V4=>, ?@>3@0<0 70=OBL 

DVB=5A>< ?>28==0 1CB8 >@Vє=B>20=0 =0 @V7=>1VG=C DV78G=C ?V43>B>2:C B0 

@>728B>: CAVE DV78G=8E O:>AB59 [99, 111, 171, 186].  �0=OBBO DVB=5A>< <8 

?@>2>48;8 2 70;V, A?5FV0;L=> >1;04=0=><C 4;O DVB=5A B@5=C20==O. �0; 1C2 

4>AB0B=L> ?@>AB>@8< B0 >1;04=0=89 CAV< =5>1EV4=8<, I>1 ?@>25AB8 A8;>2C, 

1V3>2C B0 V3@>2C G0AB8=8 B@5=C20==O. �0; A8;>2>W ?V43>B>2:8 <02 «H254AL:C 

ABV=:C» B0 G0AB8=C ?V4;>38 7 :8;8<>28< ?>:@8BBO<, 0 B0:>6 =01V@ A8;>28E 

B@5=065@V2 4;O @V7=8E <’O7>28E 3@C?. %?>@B82=V V3@8 ?@>2>48;8AO C 

ACAV4=L><C V3@>2><C 70;V. #5@V>48G=VABL 70=OBL AB0=>28;0 3 @078 =0 B8645=L.  

"A:V;L:8 DVB=5A 3 F5 @V7=>1VG=0 ?V43>B>2:0, 70=OBBO A:;040;>AO 7 

05@>1=>3> (1V3>2>3>) 1;>:C, A8;>2>3> 1;>:C B0 V3@>2>3> 1;>:C. /: V 70 V=H8<8 

?@>3@0<0<8, 70=OBBO DVB=5A>< <0;> B8?>2C AB@C:BC@C. ' ?V43>B>2GV9 G0AB8=V 

70=OBBO 28:>=C202AO 1V3 ?> ?5@8<5B@C V3@>2>3> 70;C @V2=><V@=8< 

157?5@5@2=8< <5B>4><. #>G8=0NG8 7 3 E2 1V3C 4> :V=FO ?V43>B>2G>3> ?5@V>4C 

B@820;VABL 1V3C 1C;0 4>2545=0 4> 10 E2, ?@8 FL><C @5:><5=4>20=0 +%% 

+%% C4·E2-1 

0 10 
#V43>B>2G0 
G0AB8=0 

"A=>2=0 G0AB8=0 �0:;NG=0 
G0AB8=0 

�5@>1=89 1;>: �=05@>1=89 
1;>: 
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150 
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45    E2 
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20 30 40 
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7=0E>48;0AO 2 <560E 130-140 C4.∙E2-1. �0:V=GC20;0AO ?V43>B>2G0 G0AB8=0 

70=OBBO 7030;L=>-@>72820NG8<8 2?@020<8.  

� >A=>2=V9 G0AB8=V 70=OBBO 28:>=C202AO :><?;5:A 2?@02 =0 @>728B>: 

3=CG:>ABV B0 2?@028 A8;>2>3> A?@O<C20==O. F. Hedriek [273] 22060є @>728B>: 

3=CG:>ABV 206;828< 5;5<5=B>< 1C4L-O:>W >74>@>2G>W ?@>3@0<8, >A:V;L:8 2 

B0:89 A?>AV1 4>AO30єBLAO ?V428I5=0 ABV9:VABL <’O7V2 4> B@02<, >4=>G0A=> 

CAC20NBLAO =55D5:B82=V @CE8. �?@028 ?V418@0;8AO =0 CAV <’O7>2V 3@C?8. #> 

<V@V 7@>AB0==O 3=CG:>ABV, 0<?;VBC4C 2?@02 1C;> @5:><5=4C20=> 71V;LHC20B8. 

�2060NG8 =0 =54>AB0B=V9 @V25=L A8;>2>W ?V43>B>2:8, C ?V43>B>2G><C 

?5@V>4V A8;>2V 2?@028 1C;> A?@O<>20=> =0 @>728B>: A8;>2>W 28B@820;>ABV 

(>1BO65==O 203>N 4> 50 % 2V4 <0:A8<0;L=>W, :V;L:VABL ?>2B>@5=L 15-20 @07V2, 

:V;L:VABL ?V4E>4V2, ?>G8=0NG8 7 42>E, 71V;LHC20;8 4> B@L>E, 0:F5=B 7@>1;5=> 

=0 24>A:>=0;5==O B5E=V:8). !0 ?>G0B:C >A=>2=>3> ?5@V>4C <8 ?>G0;8 

2:;NG0B8 2?@028, A?@O<>20=V =0 @>728B>: A8;8 (7 203>N >1BO65==O 1;87L:>N 

4> <0:A8<0;L=>W, :V;L:VABN ?>2B>@5=L 2 >4=><C ?V4E>4V 3 3-6 @07V2, :V;L:VABN 

?V4E>4V2 3 3-4). �8=0<V:0 7@>AB0==O A8;>2>W 28B@820;>ABV B0 A8;>28E 

74V1=>AB59 70157?5GC20;0AO ?>ABC?>28< 71V;LH5==O< 2038 >1BO65==O, 

7@>AB0==O< :V;L:>ABV @07V2 2 >4=><C ?V4E>4V B0 71V;LH5==O< :V;L:>ABV ?V4E>4V2 

[207, 277].  

 8 28:>@8AB>2C20;8 2?@028 O: ;>:0;L=>3> (A?@O<>20=V =0 @>728B>: 

:>=:@5B=>3> <’O70), B0: V 3;>10;L=>3> E0@0:B5@C (A?@O<>20=V =0 @>728B>: 

25;8:8E <’O7>28E 3@C?). �0:V=GC20;0AO >A=>2=0 G0AB8=C 70=OBBO A?>@B82=8<8 

V3@0<8: 3@>N «-5», 2 >A=>2V O:>W ;568BL C<V==O ?>?040B8 10A:5B1>;L=8< 

<’OG5< C :>H8:  (I> A?@8Oє @>728B:C :>>@48=0FV9=8E 74V1=>AB59) 01> 

42>AB>@>==L>N 3@>N 2 10A:5B1>;, O:0 A?@8Oє @>728B:C H284:VA=8E 74V1=>AB59, 

H284:VA=>W 28B@820;>ABV B0 A?@8B=>ABV. &@820;VABL 3@8 AB0=>28;0 10 E2. 

�:;NG5==O 4> >A=>2=>W G0AB8=8 70=OBBO @CE;828E B0 A?>@B82=8E V3>@ A?@8O;> 

?V428I5==N 5<>FV9=>3> D>=C 70=OBBO V AB8<C;N20;> @>1>BC 0=05@>1=>W 

(;0:B0B=>W) A8AB5<8 5=5@3>70157?5G5==O <’O7>2>W 4VO;L=>ABV. ' 70:;NG=V9 

G0AB8=V 70=OBBO 28?@>1C20=V 28:>=C20;8 ?>2V;L=89 «70<8=>G=89» 1V3 
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?@>BO3>< 1,5-2 E2, ?VA;O FL>3> 3 2?@028 =0 @>7A;01;5==O 2 ?>;>65==V ;560G8 

=0 <0B0E. !86G5 =02>48<> 7<VAB >4=>3> V7 70=OBL 70 ?@>3@0<>N DVB=5AC 2 :V=FV 

>A=>2=>3> ?5@V>4C. 

#V43>B>2G0 G0AB8=0 15 E2: 

$V2=><V@=89 1V3 10 E2 (@5:><5=4>20=0 +%% 140 C4.∙E2-1); 

�030;L=>@>72820NGV 2?@028 (5 E2): 

- C 2.?. ABV9:0 =>38 =0 H8@8=V ?;5G59, =0E8;8 3>;>28, :>;>2V >15@B8 3>;>2>N; 

- C 2.?. ABV9:0 =>38 =0 H8@8=V ?;5G59, :>;>2V >15@B8 ?@O<8<8 @C:0<8 2?5@54-

=0704; 

- C 2.?. ABV9:0 =>38 =0 H8@8=V ?;5G59, >15@B8 7V3=CB8<8 C ;V:BOE @C:0<8 

2?5@54-=0704, ?>G5@3>2V >15@B8 @C:0<8; 

- C 2.?. ABV9:0 =>38 =0 H8@8=V ?;5G59, @C:8 =0 ?>OA, ?>2>@>B8 BC;C10 2?@02>-

2;V2>; 

- C 2.?. ABV9:0 =>38 =0 H8@8=V ?;5G59, >15@B8 BC;C1><, B07>< 2?@02>-2;V2>. 

"A=>2=0 G0AB8=0 35 E2: 

�?@028, A?@O<>20=V =0 @>728B>: 3=CG:>ABV (5 E2) 

- C 2.?. H8@>:0 ABV9:0 =>38 =0@V7=>, =0E8;8 BC;C10 2?5@54, 4> ?@02>W =>38, 4> 

;V2>W =>38; 

- C 2.?. 28?04 =>3>N =0 «H254AL:C ABV=:C», 7 >?>@>N @C:0<8, ?@C6=V 28?048 

=0 ?@02C V ;V2C =>3C; 

- C 2.?. H8@>:0 ABV9:0 =>38 =0@V7=>, ?>?5@5G=V 28?048 =0 ?@02C-;V2C =>3C; 

- C 2.?. ?>?5@5G=89 H?030B (=0A:V;L:8 F5 4>72>;Oє @V25=L 3=CG:>ABV), C B0:><C 

?>;>65==V ?@C6=V :>;820==O «3@0 =0 72’O7:0E»; 

- C 2.?. A84OG8 =0 :8;8<:C <V6 ?’OB>:, ;O3B8 =0 A?8=C. 

E<?B6<= 5?B> (20 I6) 

- C 2.?. ABV9:0 =>38 =0 H8@8=V ?;5G59, HB0=30 (203>N, 70;56=> 2V4 <0A8 BV;0 B0 

?V43>B>2;5=>ABV, 2V4 10 4> 15 :3) 2 @C:0E =86=V< E20B><, 738=0==O B0 

@>738=0==O @C: 7V HB0=3>N, 2 ?V4E>48 ?> 15 @07V2; 

- C 2.?. ;560G8 =0 <0BV, =>38 7V3=CBV C :>;V==><C AC3;>1V ?V4 :CB>< 45°, AB>?8 

70DV:A>20=V =0 H254AL:V9 ABV=FV =0 28A>BV 10 A< =04 ?V4;>3>N, =0182=89 <’OG 
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<0A>N 2-4 :3 (?V418@0єBLAO 70;56=> 2V4 <0A8 BV;0 B0 @V2=O ?V43>B>2;5=>ABV) 

B@8<0B8 70 3>;>2>N, ?V4=V<0==O BC;C10 C 25@B8:0;L=5 ?>;>65==O, 4 ?V4E>48 

?> 5-10 @07; 

- ?@8AV40==O 7V HB0=3>N (?5@H89 ?V4EV4 7V HB0=3>N 15 :3, 5 ?@8AV40=L; 

4@C389 ?V4EV4 3 HB0=30 20 :3, 5 ?@8AV40=L; B@5BV9 ?V4EV4, 70;56=> 2V4 <0A8 BV;0 

B0 ?V43>B>2;5=>ABV, HB0=30 2V4 25 4> 35 :3, 3-5 ?@8AV40=L); 

- 738=0==O B0 @>738=0==O @C: 2 C?>@V ;560G8 <5B>4>< «3V@:0»: 28:>=0==O 

2?@028 3@C?>N, A?>G0B:C 2AV ?> G5@7V 28:>=CNBL 1@07, ?>BV< ?> G5@7V 2 @078, 

?>BV< 3-4-3-2-1 @078; 

- ?V4=V<0==O =0 =>A:0E, AB>OG8 C ?>;>65==V =V3 =0 H8@8=V ?;5G59 V7 =0182=8< 

<’OG5< 70 3>;>2>N 203>N 3 :3, 2 ?V4E>48 ?> 10 ?V4=V<0=L. 

V7DB6<= 5?B> 10 I6 

- 42>AB>@>==O 3@0 2 10A:5B1>; (A5@54=O +%% 165 C4.∙E2-1).  

�0:;NG=0 G0AB8=0 10 E2: 

- 1V3 ?V4BN?F5< 2 E2; 

- 2?@028 =0 @>7A;01;5==O >:@5<8E G0AB8= BV;0 2 ?>;>65==V ;560G8 =0 <0B0E. 

%B@C:BC@C V DV7V>;>3VG=C :@82C FL>3> 70=OBBO ?>40=> =0 @8A. 4.5. 

 

$8A. 4.5. %B@C:BC@0 V DV7V>;>3VG=0 :@820 70=OBBO 70 ?@>3@0<>N DVB=5AC: FV=0 
?>4V;:8 =0 H:0;V G0AC 1,5 E2 

 

#V43>B>2G0 
G0AB8=0 "A=>2=0 G0AB8=0 �0:;NG=0 

G0AB8=0 

110 

130 

150 

170 

90 

+%% C4·E2-1 

60   E2 

190 

%8;>289 1;>: �3@>289 
1;>: 

 

30 15 0 45 
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4.2. �?;82 70=OBь 70 ?@>3@0<>N 0:20DVB=5AC 

 

4.2.1. �8=0<V:0 ?>:07=8:V2 DV78G=>3> @>728B:C. �>A;V465==O 
>A>1;82>AB59 2?;82C 70=OBL 70 ?@>3@0<>N �-� 0:20DVB=5AC =0 <0AC BV;0, � &, 

2V4A>B:>289 2<VAB 68@>2>3> B0 <’O7>2>3> :><?>=5=B0, >A=>2=89 >1<V= 6V=>: 

?5@H>3> ?5@V>4C 7@V;>3> 2V:C 28O28;> AB0B8AB8G=> ?V4B25@465=V 7<V=8 ;8H5 70 

?>:07=8:0<8 <0A8 BV;0 B0 � &.  

+5@57 24 B86=V 70=OBL 70 ?@>3@0<>N <0A0 BV;0 6V=>: 7<5=H8;0AO =0      

3,9 % (t = 2,40; p < 0,05), 0 � & 7=8782AO =0 4,2 % (t = 2,62; p < 0,01). %;V4 

2V47=0G8B8, I> 7=0G5==O ?>:07=8:V2 2V4A>B:>2>3> 2<VABC ?V4H:V@=>3> B0 

2VAF5@0;L=>3> 68@C =0 2AVE 5B0?0E 4>A;V465==O <0NBL GVB:C B5=45=FVN 4> 

7=865==O (B01;. 4.1). 

&45?<JO 4.1 

�?;82 70=OBь 70 ?@>3@0<>N 0:20DVB=5AC =0 45O:V ?>:07=8:8 
DV78G=>3> @>728B:C 6V=>: 25-35 @>:V2 (n = 82) 

 
 

#>:07=8:8 
%5@54=O 25;8G8=0  ± m 

4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

 0A0 BV;0, :3 63,7±0,80 62,7±0,70 61,3±0,60* 

� &, :3·(<2)-1 22,2±0,28 21,8±0,24 21,3±0,20** 

�<VAB <’O7V2, %    29,1±0,13 29,1±0,13 29,2±0,13 

�<VAB 68@C, %    30,3±0,29 30,2±0,29 30,0±0,28 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

4,6±0,14 4,5±0,14 4,4±0,14 

"A=>2=89 >1<V=, :0; 1406,9±10,00 1408,6±9,41 1410,3±9,82 

#@8<VB:8:  1. * 3 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E;  
2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01 

 

�=0;V7 @57C;LB0BV2 2?;82C 70=OBL 0:20DVB=5A>< =0 ?>:07=8:8 DV78G=>3> 

@>728B:C 6V=>: @V7=8E A><0B>B8?V2 28O282 7=865==O <0A8 BV;0 B0 � & C 

?@54AB02=8FL  5=4><>@D=>3> B0 5=4><>@D=>-<57><>@D=>3> A><0B>B8?V2 (482. 

4>40B>: B01;. �.1). &0:, <0A0 BV;0 ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C 

G5@57 24 B86=V 2V4 ?>G0B:C 70=OBL 0:20DVB=5A>< 7=878;0AO =0 6,2 % (t = 4,50; 

@ < 0,001). � 7=0G5==O � & ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C G5@57 24 
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B86=V 2V4 ?>G0B:C 70=OBL 7=878;>AO =0 6,0 % (t = 3,67; @ < 0,001).  0A0 BV;0 

?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C G5@57 24 B86=V 70=OBL 

7<5=H8;0AO =0 6,6 % (t = 2,75; @ < 0,05). � & ?@54AB02=8FL 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C G5@57 24 B86=V 2V4 ?>G0B:C 70=OBL 7=8782AO =0 6,5 % 

(t = 3,26; @ < 0,01).  

 

4.2.2. �8=0<V:0 ?>:07=8:V2 DC=:FV>=0;ь=>W ?V43>B>2;5=>ABV. 
"74>@>2GV 70=OBBO 0:20DVB=5A>< 28O28;8AO 5D5:B82=8<8 AB>A>2=> 

24>A:>=0;5==O DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 

2V:C, >A:V;L:8 ?VA;O 7025@H5==O 70=OBL 70 5:A?5@8<5=B0;L=>N ?@>3@0<>N 1C;> 

2AB0=>2;5=> 7@>AB0==O O: 05@>1=>W, B0: V 0=05@>1=>W @>1>B>740B=>ABV >@30=V7<C 

(B01;. 4.2).  

 

&45?<JO 4.2 
 

�?;82 70=OBь 70 ?@>3@0<>N 0:20DVB=5AC =0 05@>1=C B0 0=05@>1=C 
@>1>B>740B=VABь >@30=V7<C 6V=>: 25-35 @>:V2 (n = 82) 

 
 

#>:07=8:8 
%5@54=O 25;8G8=0  ± m 

4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

��=& 10, :3<·E2-1 2440,0±44,83 2575,7±47,63* 2678,0±52,84*** 
��=& 10, :3<·E2-1·:3-1   38,0±0,41 40,9±0,48*** 43,5±0,54*** 
��=& 30, :3<·E2-1 2209,9±38,96 2331,7±39,71* 2412,0±48,03** 
��=& 30, :3<·E2-1·:3-1   34,5±0,34 37,0±0,45*** 39,2±0,45*** 
 �� $, :3<·E2-1 1558,2±22,65 1615,3±22,01 1654,1±21,92** 

 �� $, :3<·E2-1·:3-1    24,5±0,29 25,8±0,26** 27,0±0,27*** 

#�!", �B 137,1±1,59 140,9±1,59 142,4±1,81* 

#�!", �B·:3-1 2,2±0,03 2,3±0,02** 2,3±0,02** 

VO2 max, <;·E2-1 2567,3±20,05 2606,7±20,57 2657,3±23,06** 

VO2 max, <;·E2-1·:3-1   40,9±0,39 42,0±0,38* 43,7±0,37*** 

#@8<VB:8:  1. * 3 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E;  
2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01; *** - 

@ < 0,001 
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�=05@>1=0 0;0:B0B=0 @>1>B>740B=VABL 6V=>:, O:V 709<0;8AO 0:20DVB=5A>< 

70 ?>:07=8:>< ��=& 10 01A. 7@>A;0 ?VA;O 12 B86=V2 70=OBL =0 5,6 %  (t = 2,07; 

@ < 0,05), V AB0=>< =0 7025@H5==O 5:A?5@8<5=BC 2V4<V==VABL 2V4 28EV4=8E 40=8E 

AB0=>28;0 9,8 % (t = 3,43; @ < 0,001). �0 ?>:07=8:>< ��=& 10 2V4=. 7@>AB0==O 

2V41C;>AO G5@57 12 B86=V2 B@5=C20;L=8E 70=OBL =0 7,6 % (t = 4,59;  @ < 0,001), V 

AB0=>< =0 7025@H5==O 5:A?5@8<5=B0;L=>W G0AB8=8 4>A;V465==O 7@>AB0==O 

4>AO3;> 14,5 % (t = 6,37; @ < 0,001) (482. B01;. 4.2).  

#>BC6=VABL 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C 

28?@>1C20=8E 70 ?>:07=8:>< ��=& 30 01A. 7@>A;0 ?VA;O 12 B86=V2 70=OBL =0 

5,5 % (t = 2,19;  @ < 0,05), V AB0=>< =0 <><5=B 7025@H5==O 5:A?5@8<5=B0;L=>W 

G0AB8=8 4>A;V465==O 2V4<V==VABL 2V4 ?>G0B:>28E 7=0G5=L AB0=>28;0 9,1 % 

(t = 3,27;  @ < 0,01). �0 ?>:07=8:>< ��=& 30 2V4=. 7@>AB0==O 2V41C;>AO G5@57 12 

B86=V2 70=OBL =0 7,2 % (t = 4,43;  @ < 0,001), B0 ?VA;O WE=L>3> 7025@H5==O (G5@57 

24 B86=V) 2V4<V==VABL 2V4 28EV4=8E 40=8E AB0=>28;0 13,6 % (t = 8,33; @ < 0,001) 

(482. B01;. 4.2).  

Є<=VABL 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C 28?@>1C20=8E, 

O:C 287=0G0;8 70 ?>:07=8:><  �� $ 01A., ?V4 2?;82>< B0:8E 70=OBL 7@>A;0 

?VA;O 24 B86=V2 =0 6,2 % (t = 3,04; @ < 0,01), 0 70 ?>:07=8:><  �� $ 2V4=. 

7@>AB0==O 2V41C;>AO 265 ?VA;O 12 B86=V2 =0 5,3 % (t = 3,34; @ < 0,01) V ?VA;O 

7025@H5==O 5:A?5@8<5=B0;L=>W G0AB8=8 4>A;V465==O 4>AO3;> 10,2 % 7V 

AB0B8AB8G=> 7=0GCI>N 2V4<V==VABN 2V4 28EV4=8E 40=8E (t = 6,31; @ < 0,001) 

(482. B01;. 4.2).  

�0=OBBO 0:20DVB=5A>< G5@57 24 B86=V 28:;8:0;8 C 6V=>: ?V428I5==O 

?>:07=8:0 #�!" 01A. =0 3,9 % (t = 2,20; @ < 0,05), 0 70 ?>:07=8:><  #�!" 2V4=. 

7@>AB0==O 2V41C;>AO 265 ?VA;O 12 B86=V2 70=OBL =0 4,5 % (t = 2,77; @ < 0,01) V 

G5@57 24 B86=V 70;8H8;>AO 157 7<V= (482. B01;. 4.2).  

+5@57 24 B86=V 70=OBBO 0:20DVB=5A>< 28:;8:0;8 C 28?@>1C20=8E 

7@>AB0==O ?>BC6=>ABV 05@>1=8E ?@>F5AV2 5=5@3>70157?5G5==O 70 ?>:07=8:>< 

VO2 max  01A. =0 3,5 % (t = 2,95; @ < 0,01). �0 ?>:07=8:>< VO2 max 2V4=. 265 G5@57 12 

B86=V2 70=OBL 28O2;5=> AB0B8AB8G=> 7=0GCI5 7@>AB0==O =0 2,7 % (t = 2,02; 
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@ < 0,05), 0 G5@57 24 B86=V 70=OBL 28O2;5=> AB0B8AB8G=> 7=0GCI5 7@>AB0==O =0              

6,8 % (t = 5,21; @ < 0,001) (482. B01;. 4.2).  

�><?;5:A=89 0=0;V7 48=0<V:8 2AVE ?>:07=8:V2 DC=:FV>=0;L=>W 

?V43>B>2;5=>ABV ?V4 2?;82>< >74>@>2G8E 70=OBL 0:20DVB=5A>< 70A2V4GCє 

VAB>B=> 1V;LH5 7@>AB0==O ?>:07=8:V2, @>7@0E>20=8E =0 :3 <0A8 BV;0, 

AB0B8AB8G=> 7=0GCI0 2V4<V==VABL O:8E 2V4 28EV4=8E 40=8E 7=0E>48BLAO =0 @V2=V 

@ < 0,001, =0 2V4<V=C 2V4 01A>;NB=8E ?>:07=8:V2, 45  2V@>3V4=VABL 2V4<V==>ABV 

=5 ?5@528ICє  @ < 0,01 (>:@V< ?>:07=8:0 ��=& 10 01A.) (482. B01;.4.2).  

->1 2AB0=>28B8 >A>1;82>ABV 2?;82C 70=OBL 0:20DVB=5A>< =0 

DC=:FV>=0;L=C ?V43>B>2;5=VABL ?@54AB02=8FL @V7=8E A><0B>B8?V2, <8 C<>2=> 

@>7?>4V;8;8 28?@>1C20=8E 70 3@C?0<8 73V4=> ?@8=0;56=>ABV 4> A><0B>B8?C V 2 

:>6=V9 3@C?V ?@>25;8 0=0;V7 48=0<V:8 ?>:07=8:V2 (482. 4>40B>: B01;. �.2). 

�0 ?>:07=8:>< 0=05@>1=>W 0;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C                   

��=& 10 01A. B0:V 70=OBBO 28:;8:0;8 7@>AB0==O ;8H5 C ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C (=0 20,1 %; t = 5,38; @ < 0,001). ' ?@54AB02=8FL 

V=H8E A><0B>B8?V2 AB0B8AB8G=> 7=0GCI8E 7<V= 70 ?>:07=8:>< ��=& 10 01A.  

28O2;5=> =5 1C;> (@ > 0,05), E>G0 =0 2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O 

=0O2=0 B5=45=FVO 4> 9>3> 7@>AB0==O (@8A. 4.6, 482. 4>40B>: B01;. �.2).  

�0 ?>:07=8:>< ��=& 10 2V4=. 2AB0=>2;5=> AB0B8AB8G=> 7=0GCI5 7@>AB0==O 

7=0G5=L C ?@54AB02=8FL CAVE 4>A;V46C20=8E A><0B>B8?V2. #@8 FL><C 

=091V;LH5 7@>AB0==O 28O2;5=> C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C (=0 

20,2 %; t = 9,08; @ < 0,001), 45I> <5=H89 ABC?V=L 7@>AB0==O 3 C 6V=>: 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C (=0 13,9 %; t = 5,50; @ < 0,001), 

710;0=A>20=>3> A><0B>B8?C (=0 12,3 %; t = 4,40; @ < 0,001) B0 C ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C (=0 12,9 %; t = 3,69; @ < 0,01) (@8A. 4.7, 482. 4>40B>: 

B01;. �.2). 
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$8A. 4.6. �8=0<V:0 7=0G5=L ?>:07=8:0 ��=& 10 01A. C 6V=>: @V7=8E 
A><0B>B8?V2 ?V4 2?;82>< 70=OBL 0:20DVB=5A><: 

3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 
5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 

5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 
B86=V; 

2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05, ** 3 
@ < 0,01, *** 3 @ < 0,001 

 

$8A. 4.7. �8=0<V:0 7=0G5=L ?>:07=8:0 ��=& 10 2V4=. C 6V=>: @V7=8E 
A><0B>B8?V2 ?V4 2?;82>< 70=OBL 0:20DVB=5A><: 

3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 
5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 

5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 
B86=V; 

2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05, ** 3 
@ < 0,01, *** 3 @ < 0,001 

 

#>BC6=VABL 0=05@>1=>W ;0:B0B=>W ?@>4C:B82=>ABV >@30=V7<C 6V=>:, O:C 

287=0G0;8 70 ?>:07=8:>< ��=& 30 01A., ?V4 2?;82>< 70=OBL 0:20DVB=5A>< 7@>A;0 

1 2 3 4 5 

1 2 3 4 5 
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7V AB0B8AB8G=> 7=0GCI>N 2V4<V==VABN ;8H5 C ?@54AB02=8FL 5:B><>@D=>3> 

A><0B>B8?C (=0 18,0 %; t = 4,02; @ < 0,001). ' ?@54AB02=8FL V=H8E A><0B>B8?V2 

7=0G5==O ?>:07=8:0 ��=& 30 01A. B0:>6 71V;LHC20;8AO, 0;5 AB0B8AB8G=>3> 

?V4B25@465==O ?@> 7=0GCIVABL 2V4<V==>ABV 2V4 28EV4=8E 40=8E <8 =5 >B@8<0;8 

(482. 4>40B>: B01;. �.2, @8A. 4.8). 

 

$8A. 4.8. �8=0<V:0 7=0G5=L ?>:07=8:0 ��=& 30 01A. C 6V=>: @V7=8E 
A><0B>B8?V2 ?V4 2?;82>< 70=OBL 0:20DVB=5A><: 

3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 
5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 

5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 
B86=V; 

2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05, ** 3 
@ < 0,01; *** 3 @ < 0,001  

 

�>A;V465==O 2?;82C 70=OBL 0:20DVB=5A>< =0 ?>BC6=VABL 0=05@>1=>W 

;0:B0B=>W @>1>B>740B=>ABV, O:C 287=0G0;8 70 ?>:07=8:>< ��=& 30 2V4=., 28O28;> 

AB0B8AB8G=> 7=0GCI5 7@>AB0==O A5@54=L>3@C?>28E 7=0G5=L C ?@54AB02=8FL 

CAVE 4>A;V46C20=8E A><0B>B8?V2.  

&0:, C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C 7=0G5==O ?>:07=8:0 

��=& 30 2V4=. 7@>A;> =0 17,6 % (t = 7,06; @ < 0,001); C ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C 3 =0 10,5 % (t = 6,21; @ < 0,001); C ?@54AB02=8FL 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 3 =0 13,8 % (t = 4,74; @ < 0,001); C 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C 3 =0 13,3 % (t = 3,64; @ < 0,01) (482. 

4>40B>: B01;. �.2, @8A. 4.9). 

1 2 3 4 5 
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$8A. 4.9. �8=0<V:0 7=0G5=L ?>:07=8:0 ��=& 30 2V4=. C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL 0:20DVB=5A><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05, ** 3 

@ < 0,01; *** 3 @ < 0,001 

 

�>A;V465==O 2?;82C 70=OBL 0:20DVB=5A>< =0 є<=VABL 0=05@>1=>W 

;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C, O:C 287=0G0;8 ?>:07=8:><  �� $01A., 

28O28;> AB0B8AB8G=> 7=0GCI5 7@>AB0==O ;8H5 C 6V=>: 5:B><>@D=>3> 

A><0B>B8?C. �0 ?>:07=8:><  �� $ 2V4=. 28O2;5=> AB0B8AB8G=> 7=0GCI5 

7@>AB0==O C ?@54AB02=8FL CAVE 4>A;V465=8E A><0B>B8?V2 (482. 4>40B>: 

B01;. �.2).  

/: 284=> 7 @8AC=:C 4.10, =0 2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O 

7=0G5==O ?>:07=8:0  �� $ 01A. C ?@54AB02=8FL CAVE A><0B>B8?V2 <0;8 

B5=45=FVN 4> 7@>AB0==O, 0;5 AB0B8AB8G=> 7=0GCIC 2V4<V==VABL 2V4 7=0G5=L, 

>B@8<0=8E 4> ?>G0B:C 70=OBL 70 ?@>3@0<>N, 28O2;5=> ;8H5 C 6V=>: 

5:B><>@D=>3> A><0B>B8?C (=0 10,6 %; t = 3,36; p < 0,01). &0:0 48=0<V:0 

?>:07=8:0  �� $ 01A. C ?@54AB02=8FL @V7=8E A><0B>B8?V2 70157?5G8;0 

7@>AB0==O FL>3> ?>:07=8:0 C 3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL CAVE 

A><0B>B8?V2 (p < 0,05). 

1 2 3 4 5 
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$8A. 4.10. �8=0<V:0 7=0G5=L ?>:07=8:0  �� $ 01A. C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL 0:20DVB=5A><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E ** 3 @ < 0,01 
 

�?;82 70=OBL 0:20DVB=5A>< =0 є<=VABL 0=05@>1=>W ;0:B0B=>W 

@>1>B>740B=>ABV >@30=V7<C 287=0G5=C 70 ?>:07=8:><  �� $ 2V4=. 28O282AO 

203><VH8< (482. 4>40B>: B01;. �.2). �65 G5@57 12 B86=V2 ?VA;O ?>G0B:C 70=OBL 

28O2;5=> 7@>AB0==O ?>:07=8:0  �� $ 2V4=. C ?@54AB02=8FL 5:B><>@D=>3> 

A><0B>B8?C (=0 6,0 %; t = 2,91; p < 0,01) B0 5=4><>@D=>3> A><0B>B8?C (=0 

6,1 %; t = 4,71; p < 0,001). #VA;O 7025@H5==O 70=OBL 70 ?@>3@0<>N (G5@57 24 

B86=V 2V4 ?>G0B:C 70=OBL) 2AB0=>2;5=> AB0B8AB8G=> 7=0GCI5 7@>AB0==O 

?>:07=8:0  �� $ 2V4=. C ?@54AB02=8FL CAVE 4>A;V465=8E A><0B>B8?V2. ' 

?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C 7@>AB0==O 2V41C;>AO =0 10,0 % 

(t = 5,25; p < 0,01); C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C 3 =0 10,4 % (t = 

6,59; p < 0,001);  C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> 3 =0 11,1 % (t = 

3,84; p < 0,001); C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C 3 =0 9,3 % (t = 

3,95; p < 0,001) (@8A. 4.11). 

 

 

1 2 3 4 5 
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$8A. 4.11. �8=0<V:0 7=0G5=L ?>:07=8:0  �� $ 2V4=. C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL 0:20DVB=5A><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: ** 3 @ < 0,01; 

*** 3 @ < 0,001 

 

�>A;V465==O ?>@>3C 0=05@>1=>3> >1<V=C 70 ?>:07=8:>< #�!" 01A. C 

6V=>: @V7=8E A><0B>B8?V2 28O28;> AB0B8AB8G=> 7=0GCIV 7<V=8 ;8H5 C 

?@54AB02=8FL 5:B><>@D=>3> B0 5=4><>@D=>3> A><0B>B8?V2, E>G0 C 

?@54AB02=8FL V=H8E A><0B>B8?V2 =0O2=0 B5=45=FVO 4> 7@>AB0==O ?>BC6=>ABV 

=020=B065==O, O:5 28:;8:0є <5B01>;VG=89 0F84>7 (482. 4>40B>: B01;. �.2, 

@8A. 4.12). &0:, ?VA;O 24 B86=V2 70=OBL 0:20DVB=5A>< C 6V=>: 5:B><>@D=>3> 

A><0B>B8?C 2AB0=>2;5=> 7@>AB0==O ?>:07=8:0 #�!" 01A. =0 6,8 % (t = 2,84; 

@ < 0,01), 0 C 6V=>: 5=4><>@D=>3> A><0B>B8?C 3 =0 4,5 % (t = 2,70; @ < 0,01). 

$>7@0EC=>: ?>:07=8:0 #�!" 01A =0 :3 <0A8 BV;0 28?@>1C20=8E VAB>B=> 

7<V=Nє 48=0<V:C. +5@57 24 B86=V 70=OBL 28O2;5=> AB0B8AB8G=> 7=0GCI5 

7@>AB0==O ?>:07=8:0 #�!" 2V4=. C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C (=0 

8,7 %; t = 4,00; p < 0,001) B0 5=4><>@D=>3> A><0B>B8?C (=0 10,5 %; t = 4,00; 

p < 0,001), I> 2V4>1@065=> =0 @8A. 4.13. 

 

 

1 2 3 4 5 
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$8A. 4.12. �8=0<V:0 7=0G5=L ?>:07=8:0 #�!" 01A. C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL 0:20DVB=5A><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * - p < 0,05; ** -

 @ < 0,01 
 
#@8 FL><C A5@54=L>3@C?>2V 7=0G5==O #�!" 2V4=. C 6V=>: 5=4><>@D=>-

<57><>@D=>3> B0 710;0=A>20=>3> A><0B>B8?C <0;8 ;8H5 B5=45=FVN 4> 

7@>AB0==O (@ > 0,05).  

�>A;V465==O 05@>1=>W @>1>B>740B=>ABV 6V=>: @V7=8E A><0B>B8?V2 ?V4 

2?;82>< 70=OBL 0:20DVB=5A>< 70 ?>:07=8:>< VO2 max 01A. 28O28;> AB0B8AB8G=> 

7=0GCI5 7@>AB0==O ;8H5 C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C (=0 3,1 %; 

t = 3,14; p < 0,01) B0 5=4><>@D=>3> A><0B>B8?C (=0 3,4 %; t = 4,04; p < 0,001) 

(482. 4>40B>: B01;. �.2, @8A. 4.14). ' ?@54AB02=8FL V=H8E A><0B>B8?V2 =0 2AVE 

:>=B@>;L=8E 5B0?0E 4>A;V465==O 7=0G5==O ?>:07=8:0 Vo2 max 01A. <0;8 

B5=45=FVN 4> 7@>AB0==O, 0;5 AB0B8AB8G=> 7=0GCI>W 2V4<V==>ABV 2V4 28EV4=8E 

40=8E 28O2;5=> =5 1C;> (@ > 0,05). 

 

 

 

1 2 3 4 5 
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$8A. 4.13. �8=0<V:0 7=0G5=L ?>:07=8:0 #�!" 2V4=. C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL 0:20DVB=5A><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: ** 3 @ < 0,01; 

*** 3 @ < 0,001   
 

 

 
$8A. 4.14. �8=0<V:0 7=0G5=L ?>:07=8:0 VO2 max 01A. C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL 0:20DVB=5A><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: ** 3 @ < 0,01; 

*** 3 @ < 0,001 

1 2 3 4 5 

1 2 3 4 5 
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' ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C 70=OBBO 70 ?@>3@0<>N 

0:20DVB=5AC A?@8O;8 7@>AB0==N 05@>1=>W @>1>B>740B=>ABV 70 ?>:07=8:><       

VO2 max 2V4=. 265 ?VA;O 12 B86=V2 (=0 4,0 %; t = 3,70; p < 0,01), 0 ?VA;O 7025@H5==O 

5:A?5@8<5=B0;L=>W G0AB8=8 4>A;V465==O ?>:07=8: VO2 max 2V4=. 7@VA =0 9,7 % (t = 

9,79; p < 0,001). &0:>6 ?VA;O 7025@H5==O 5:A?5@8<5=B0;L=>W G0AB8=8 

4>A;V465==O 2AB0=>2;5=> AB0B8AB8G=> 7=0GCI5 7@>AB0==O ?>:07=8:0 

VO2 max 2V4=. C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C (=0 11,3 %; 

t = 4,28; p < 0,001). ' 6V=>: 5:B><>@D=>3> B0 710;0=A>20=>3> A><0B>B8?C 

A?>AB5@V30єBLAO ;8H5 B5=45=FVO 4> 7@>AB0==O A5@54=L>3> 7=0G5==O    VO2 max 

2V4=. (@ > 0,05) (482. 4>40B>: B01;. �.2, @8A. 4.15). 

 

 

$8A. 4.15. �8=0<V:0 7=0G5=L ?>:07=8:0 VO2 max 2V4=. C 6V=>: @V7=8E 
A><0B>B8?V2 ?V4 2?;82>< 70=OBL 0:20DVB=5A><: 

3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 
5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 

5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 
B86=V; 

2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05; ** 3 
@ < 0,01; *** 3 @ < 0,001 

 

&0:8< G8=><, <8 2AB0=>28;8, I> 70=OBBO 0:20DVB=5A>< A?@8ONBL 

C4>A:>=0;5==N DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 6V=>: ?5@H>3> ?5@V>4C 

7@V;>3> 2V:C 70 CAV< A?5:B@>< @568<V2 5=5@3>70157?5G5==O <’O7>2>W 4VO;L=>ABV, 

0 A0<5: 0=05@>1=>W 0;0:B0B=>W, 0=05@>1=>W ;0:B0B=>W B0 05@>1=>W 

1 2 3 4 5 
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@>1>B>740B=>ABV >@30=V7<C. �0 ?>:07=8:0<8 0=05@>1=>W @>1>B>740B=>ABV 

>@30=V7<C =091V;LH89 ABC?V=L 040?B0FV9=8E @50:FV9 28O2;5=> C 6V=>: 

5:B><>@D=>3> A><0B>B8?C. �0 ?>:07=8:0<8 05@>1=>W @>1>B>740B=>ABV 

>@30=V7<C =091V;LH89 ABC?V=L 040?B0FV9=8E @50:FV9 28O2;5=> C 6V=>: 

5=4><>@D=>3> A><0B>B8?C. 

 

4.2.3. �8=0<V:0 ?>:07=8:V2 DV78G=>W ?V43>B>2;5=>ABV. �=0;V7 
@57C;LB0BV2 4>A;V465==O 2?;82C 70=OBL 70 ?@>3@0<>N 0:20DVB=5AC =0 DV78G=C 

?V43>B>2;5=VABL 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C 28O282 7@>AB0==O 45O:8E 

DV78G=8E O:>AB59 (482. 4>40B>: B01;. �.3). &0:, 281CE>20 A8;0, O:C 287=0G0;8 

70 B5AB>< «AB@81>: C 4>268=C 7 <VAFO», G5@57 24 B86=V 70=OBL 7@>A;0 =0 4,5 % 

(t = 3,58; p < 0,001). &0:>6 2AB0=>2;5=> 7@>AB0==O H284:VA=>-A8;>2>W 

28B@820;>ABV, O:C 287=0G0;8 70 B5AB>< «?V4=V<0==O BC;C10 2 AV4 V7 ?>;>65==O 

;560G8 70 1 E2» =0 10,2 % (t = 3,88; p < 0,001). 

 %?@8B=VABL, O:C 287=0G0;8 70 B5AB>< «G>2=8:>289 1V3 4 E 9 <» ?V4 

2?;82>< 70=OBL 70 ?@>3@0<>N 0:20DVB=5AC 7@>A;0 G5@57 24 B86=V 70=OBL =0 

1,8 % (t = 2,36; @ < 0,05).  

%8;>20 28B@820;VABL, O:C 287=0G0;8 70 B5AB>< «738=0==O B0 @>738=0==O 

@C: 2 C?>@V ;560G8», ?V4 2?;82>< 70=OBL 0:20DVB=5A>< 7@>A;0 G5@57 24 B86=V 

=0 19,3 % (t = 2,10; @ < 0,05). 

�0=OBBO 0:20DVB=5A>< G5@57 24 B86=V 28:;8:0;8 C 6V=>: ?5@H>3> 

?5@V>4C 7@V;>3> 2V:C 7@>AB0==O 28B@820;>ABV, =0 I> 2:07Cє 7<5=H5==O =0  

2,8 % (t = 2,18; @ < 0,05) G0AC ?>4>;0==O B5AB>2>W 48AB0=FVW «1V3 =0 2000 <». 

�40?B0FV9=V @50:FVW =0 70=OBBO 0:20DVB=5A>< C 6V=>: ?5@H>3> ?5@V>4C 

7@V;>3> 2V:C ?@>O28;8AO 7@>AB0==O< H284:VA=>W 28B@820;>ABV. !0 F5 2:07Cє 

48=0<V:0 A5@54=L>3@C?>2>3> G0AC ?>4>;0==O B5AB>2>W 48AB0=FVW «1V3 100 <», 

O:89 G5@57 24 B86=V 70=OBL 7<5=H82AO =0 2,2 % (t = 2,35; @ < 0,05).   

�>A;V465==O 2?;82C 70=OBL 0:20DVB=5A>< =0 DV78G=C ?V43>B>2;5=VABL 

6V=>: @V7=8E A><0B>B8?V2 (482. 4>40B>: B01;. �.4) 28O28;> 2V4ACB=VABL 

AB0B8AB8G=> 7=0GCI8E 7<V= C ?@54AB02=8FL 5:B><>@D=>3> B0 710;0=A>20=>3> 
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A><0B>B8?V2 70 6>4=8< V7 4>A;V46C20=8E ?>:07=8:V2, E>G0 70 1V;LHVABN 

?>:07=8:V2 (:@V< A8;8 ?@02>W B0 ;V2>W :8ABV) ?@>AB56CєBLAO GVB:0 B5=45=FVO 4> 

?>:@0I5==O @57C;LB0BC. 

' 6V=>: 5=4><>@D=>3> A><0B>B8?C ?V4 2?;82>< B0:8E 70=OBL 7@>A;0 

H284:VA=0 28B@820;VABL, O:C 287=0G0;8 70 B5AB>< «1V3 =0 100 <» (=0 4,1 %; 

t = 2,74; p < 0,05) (@8A. 4.16); H284:VA=>-A8;>20 28B@820;VABL, O:C 287=0G0;8 70 

B5AB>< «?V4=V<0==O BC;C10 2 AV4 V7 ?>;>65==O ;560G8 70 1 E2» 7@>A;0 =0 16,0 % 

(t= 3,92; p < 0,001) (@8A. 4.17).  

 

 

 
$8A. 4.16. �8=0<V:0 @57C;LB0BV2 B5ABC «1V3 =0 100 <» C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL 0:20DVB=5A><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E * 3 p < 0,05 

 

�030;L=0 28B@820;VABL, O:C 287=0G0;8 70 B5AB>< «1V3 =0 2000<», <0;0 

GVB:C B5=45=FVN 4> 7<5=H5==O G0AC ?>4>;0==O B5AB>2>W 48AB0=FV9, 0;5 

AB0B8AB8G=> 7=0GCI>W 2V4<V==>ABV 2V4 ?>G0B:>2>3> @V2=O 28O2;5=> =5 1C;> 

(p > 0,05). +0A ?>4>;0==O B5AB>2>W 48AB0=FVW «G>2=8:>289 1V3 4 E 9 <», O:0 

E0@0:B5@87Cє A?@8B=VABL, B0:>6 <02 B5=45=FVN 4> 7<5=H5==O (p > 0,05), I> 

A2V4G8BL ?@> ?>78B82=C 48=0<V:C.  

1 2 3 4 5 
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+VB:C B5=45=FVN 4> 7@>AB0==O @57C;LB0BC 1C;> 28O2;5=> 70 B5AB><, O:89 

E0@0:B5@87Cє A8;>2C 28B@820;VABL (738=0==O B0 @>738=0==O @C: 2 C?>@V 

;560G8) B0 B5AB>< =0 3=CG:VABL (=0E8; BC;C10 2?5@54 C ?>;>65==V A84OG8) 

(p > 0,05). %8;0 ?@02>W B0 ;V2>W :8ABV C 6V=>: 5=4><>@D=>3> A><0B>B8?C 

AB0B8AB8G=> 7=0GCI5 =5 7<V=8;0AO (p > 0,05) (482. 4>40B>: B01;. �.4). 

 

 
$8A. 4.17. �8=0<V:0 @57C;LB0BV2 B5ABC «?V4=V<0==O BC;C10 2 AV4 V7 

?>;>65==O ;560G8 70 1 E2» C 6V=>: @V7=8E A><0B>B8?V2 ?V4 2?;82>< 70=OBL 
0:20DVB=5A><: 

3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 
5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 

5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 
B86=V; 

2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05, ** 3 
@ < 0,01; *** 3 @ < 0,001 

 

' 6V=>: 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 2AB0=>2;5=> 7@>AB0==O 

;8H5 281CE>2>W A8;8, O:C 287=0G0;8 70 B5AB>< «AB@81>: C 4>268=C 7 <VAFO» 

(=0 6,1 %, t = 2,99; p < 0,01) (@8A. 4.18) B0 H284:VA=>-A8;>2>W 28B@820;>ABV, O:C 

287=0G0;8 70 B5AB>< «?V4=V<0==O BC;C10 2 AV4 V7 ?>;>65==O ;560G8 70 1 E2» (=0 

8,7 %, t = 3,05; p < 0,01) (482. @8A. 4.17). /: V C ?@54AB02=8FL 5=4><>@D=>3> 

A><0B>B8?C, 70 B5AB0<8, O:V E0@0:B5@87CNBL 28B@820;VABL, H284:VA=C 

28B@820;VABL B0 A?@8B=VABL, C 28?@>1C20=8E FVєW 3@C?8 1C;> ?><VB=> ;8H5 

B5=45=FVN 4> 7<5=H5==O G0AC ?>4>;0==O B5AB>28E 48AB0=FV9 (p > 0,05). �0 

1 2 3 4 5 
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B5AB0<8 O:V, E0@0:B5@87CNBL A8;>2C 28B@820;VABL (738=0==O B0 @>738=0==O @C: 

2 C?>@V ;560G8) B0 3=CG:VABL (=0E8; BC;C10 2?5@54 C ?>;>65==V A84OG8), B0:>6 

28O2;5=> ;8H5 B5=45=FVN 4> 7@>AB0==O @57C;LB0BC (p > 0,05). %8;0 ?@02>W B0 

;V2>W :8ABV C 6V=>: 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C AB0B8AB8G=> 

7=0GCI5 =5 7<V=8;0AO (p > 0,05) (482. 4>40B>: B01;. �.4). 

 

 
$8A. 4.18. �8=0<V:0 @57C;LB0BV2 B5ABC «AB@81>: C 4>268=C 7 <VAFO» C 

6V=>: @V7=8E A><0B>B8?V2 ?V4 2?;82>< 70=OBL 0:20DVB=5A><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: ** 3 @ < 0,01; 

*** 3 @ < 0,001 
 

4.2.4. �8=0<V:0 ?>:07=8:V2 A5@F52>-AC48==>W A8AB5<8. #V4 2?;82>< 

>74>@>2G8E 70=OBL 70 ?@>3@0<>N 0:20DVB=5AC C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 

2V:C =5 28O2;5=> 2V@>3V4=8E 7<V= +%% B0 �& C AB0=V 2V4=>A=>3> <’O7>2>3> 

A?>:>N. $07>< V7 B8<, A;V4 2V47=0G8B8, I> +%% C AB0=V 2V4=>A=>3> <’O7>2>3> 

A?>:>N =0 2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O <0є B5=45=FVN 4> 7=865==O. 

�AB>B=> =5 7<V=82AO A8AB>;VG=89 B0 4V0AB>;VG=89 �& ?VA;O 28:>=0==O 

4>7>20=8E DV78G=8E =020=B065=L ?>BC6=VABN 1 �B =0 :3 <0A8 BV;0 B0 2 �B =0 :3 

<0A8 BV;0 (B01;. 4.3). 

 

1 2 3 4 5 
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&45?<JO 4.3 
�?;82 70=OBь 70 ?@>3@0<>N 0:20DVB=5AC =0 ?>:07=8:8 �& V +%% C 

AB0=V <’O7>2>3> A?>:>N B0 �& ?VA;O 4>7>20=8E DV78G=8E =020=B065=ь C 
6V=>: 25-35 @>:V2 (n = 82) 

 
#>:07=8:8 

                          %5@54=O 25;8G8=0  ± m 

4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

+%%, C4.·E2-1 81,1±0,50 80,1±0,41 79,9±0,39 

%8AB>;VG=89 �&, << 
@B. AB.  

114,9±0,91 115,1±0,68 115,4±0,68 

�V0AB>;VG=89 �&, << 
@B. AB.   

73,9±0,68 74,3±0,68 74,4±0,68 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
129,4±0,91 

 
129,1±0,91 

 
129,4±0,91 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
67,4±1,13 

 
67,4±1,13 

 
67,7±1,13 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
143,8±0,79 

 
144,8±0,79 

 
143,0±0,79 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
58,7±2,15 

 
58,7±2,04 

 
58,8±2,04 

 

�=0;V7 ?>:07=8:V2 +%% B0 �& C AB0=V 2V4=>A=>3> <’O7>2>3> A?>:>N B0 

�& ?VA;O 4>7>20=8E 25;>5@3><5B@8G=8E DV78G=8E =020=B065=L C ?@54AB02=8FL 

@V7=8E A><0B>B8?V2 =0 2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O =5 28O282 

AB0B8AB8G=> 7=0GCI8E 7<V= 70 6>4=8< V7 ?>:07=8:V2 (p > 0,05) (482. 4>40B>: 

B01;. �.5). 

  

4.3. �?;82 70=OBь 70 ?@>3@0<>N 1V3C 

 

4.3.1. �8=0<V:0 ?>:07=8:V2 DV78G=>3> @>728B:C. �0=OBBO 70 ?@>3@0<>N 
>74>@>2G>3> 1V3C =5 28:;8:0;8 AB0B8AB8G=> 7=0GCI8E 7<V= <0A8 BV;0, � &, 

2V4A>B:>2>3> 2<VABC <’O7V2, 2V4A>B:>2>3> 2<VABC 68@C, @V2=O 2VAF5@0;L=>3> 

68@C, >A=>2=>3> >1<V=C C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C (p > 0,05).  
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%;V4 707=0G8B8, I> 70 ?>:07=8:>< <0A8 BV;0, � & B0 2<VABC 

2VAF5@0;L=>3> 68@C =0O2=0 GVB:0 B5=45=FVO 4> 7<5=H5==O 7=0G5=L (B01;. 4.4).  

  

&45?<JO 4.4 

�?;82 70=OBь 70 ?@>3@0<>N 1V3C =0 45O:V ?>:07=8:8 DV78G=>3> 
@>728B:C 6V=>: 25-35 @>:V2 (n = 80) 

 
 

#>:07=8:8 
                          %5@54=O 25;8G8=0  ± m  

4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

 0A0 BV;0, :3 61,5±0,72 60,7±0,65 60,3±0,62 

� &, :3·(<2)-1 21,5±0,25 21,2±0,24 21,0±0,22 

�<VAB <’O7V2, %    30,2±0,18 30,2±0,17 30,2±0,18 

�<VAB 68@C, %    29,0±0,33 28,9±0,32 28,9±0,32 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

4,7±0,16 4,6±0,16 4,6±0,14 

"A=>2=89 >1<V=, :0; 1345,7±9,73 1346,8±9,43 1347,4±9,34 

 

�=0;V7 2?;82C 70=OBL 70 ?@>3@0<>N >74>@>2G>3> 1V3C =0 ?>:07=8:8 

DV78G=>3> @>728B:C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C, @>7?>4V;5=8E 70 

3@C?0<8 70 >7=0:>N A><0B>B8?C, =5 28O282 AB0B8AB8G=> 7=0GCI8E 7<V= 70 

6>4=8< V7 ?>:07=8:V2 C ?@54AB02=8FL 5:B><>@D=>3>, 5=4><>@D=>3> B0 

710;0=A>20=>3> A><0B>B8?V2 (482. 4>40B>: B01;. �.1). �8H5 C 6V=>: 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 2AB0=>2;5=> AB0B8AB8G=> 7=0GCI5 

7=865==O � & =0 3,8 % (t = 2,14; @ < 0,05).   

%;V4 2V47=0G8B8, I> =0 2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O 

A5@54=L>3@C?>25 7=0G5==O <0A8 BV;0 C ?@54AB02=8FL CAVE A><0B>B8?V2 

7=86C20;>AO, 0;5 ?@8 FL><C AB0B8AB8G=> 7=0GCI>W 2V4<V==>ABV 2V4 28EV4=8E 

40=8E 28O2;5=> =5 1C;> 3 @ > 0,05. 

 

4.3.2. �8=0<V:0 ?>:07=8:V2 DC=:FV>=0;ь=>W ?V43>B>2;5=>ABV. �=0;V7 
@57C;LB0BV2 4>A;V465==O 2?;82C 70=OBL 70 ?@>3@0<>N >74>@>2G>3> 1V3C =0 

?>:07=8:8 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 

2V:C 28O282 2V4ACB=VABL AB0B8AB8G=> 7=8GCI8E 7<V= 70 ?>:07=8:0<8 0=05@>1=>W 
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0;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C B0 =0O2=VABL AB0B8AB8G=> 7=8GCI8E 7<V= 

70 2V4=>A=8<8 ?>:07=8:0<8 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C B0 

01A>;NB=8<8 V 2V4=>A=8<8 ?>:07=8:0<8 05@>1=>W @>1>B>740B=>ABV >@30=V7<C 

(482. 4>40B>: B01;. �.2).  

%;V4 2V47=0G8B8, I> 70 ?>:07=8:>< ��=& 10 2V4=. =0O2=0 B5=45=FVO 4> 

7@>AB0==O 7=0G5=L =0 2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O. �0 ?>:07=8:>< 

��=& 30 01A. B0:>6 =0O2=0 B5=45=FVO 4> 7@>AB0==O A5@54=L>3@C?>28E 7=0G5=L, 

0;5 ?@8 FL><C AB0B8AB8G=> 7=0GCI>W 2V4<V==>ABV 2V4 28EV4=8E 40=8E 28O2;5=> 

=5 1C;> (@ > 0,05). #>:07=8: ��=& 30 2V4=. ?V4 2?;82>< B0:8E 70=OBL 7@VA =0              

3,4 % (t = 2,07; @ < 0,05) (482. 4>40B>: B01;. �.2). 

�0=OBBO 70 ?@>3@0<>N >74>@>2G>3> 1V3C A?@8O;8 =57=0G=><C 7@>AB0==N 

7=0G5=L ?>:07=8:0  �� $ 01A. (@ > 0,05). �0 ?>:07=8:><  �� $ 2V4=. 28O2;5=> 

AB0B8AB8G=> 7=0GCI5 7@>AB0==O A5@54=L>3@C?>2>3> 7=0G5==O =0 4,5 % (t = 2,64; 

@ < 0,01).  

�@>AB0==O 05@>1=>W @>1>B>740B=>ABV 70 ?>:07=8:0<8 #�!" 01A. B0             

#�!" 2V4=. 2V41C;>AO 265 G5@57 12 B86=V2 2V4 ?>G0B:C 70=OBL 70 ?@>3@0<>N. 

#VA;O 7025@H5==O 5:A?5@8<5=B0;L=>W G0AB8=8 4>A;V465==O (G5@57 24 B86=V) 

?>:07=8: #�!" 01A. 7@VA =0 5,6 % (t = 4,51; p < 0,001), 0 ?>:07=8: #�!" 2V4=. 

7@VA =0 8,3% (t = 5,55; p < 0,001).  

+5@57 24 B86=V 70=OBL 70 ?@>3@0<>N >74>@>2G>3> 1V3C ?>:07=8:                 

VO2 max 01A. 7@VA =0 4,0 % (t = 3,34; p < 0,001), I> 2:07Cє =0 7@>AB0==O ?>BC6=>ABV 

05@>1=8E ?@>F5AV2 5=5@3>70157?5G5==O C 6V=>: 25-35 @>:V2.  

#>:07=8: VO2 max 2V4=. ?V4 2?;82>< 70=OBL 70 ?@>3@0<>N ��-� B0:>6 707=02 

7@>AB0==O =0 5,9 %  (t = 3,68; p < 0,001).  

"A:V;L:8 70 ?>:07=8:>< VO2 max 2V4=. ?@89=OB> >FV=N20B8 DV78G=5 

74>@>2’O, <>6=0 AB25@46C20B8, I> 70=OBBO 70 ?@>3@0<>N >74>@>2G>3> 1V3C 

<0NBL ?>78B82=89 2?;82 =0 DV78G=5 74>@>2’O 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 

2V:C. 

 $57C;LB0B8 4>A;V465==O 48=0<V:8 ?>:07=8:V2 DC=:FV>=0;L=>W 

?V43>B>2;5=>ABV 6V=>: @V7=8E A><0B>B8?V2 ?V4 2?;82>< 70=OBL 70 ?@>3@0<>N 
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>74>@>2G>3> 1V3C =02545=V C 4>40B:C B01;. �.3. &0:, 0=05@>1=V 0;0:B0B=V 

<>6;82>ABV, O:V <8 287=0G0;8 70 ?>:07=8:0<8 ��=& 10 01A. B0 ��=& 10 2V4=., 

AB0B8AB8G=> 7=8GCI5 =5 7<V=8;8AO, E>G0 70 ?>:07=8:>< ��=& 10 2V4=. C 

?@54AB02=8FL CAVE 4>A;V465=8E A><0B>B8?V2 =0O2=0 B5=45=FVO 4> 7@>AB0==O.  

#>BC6=VABL 0=05@>1=8E ;0:B0B=8E ?@>F5AV2 5=5@3>70157?5G5==O, O:C <8 

287=0G0;8 70 ?>:07=8:>< ��=& 30, <0є AE>6C B5=45=FVN: AB0B8AB8G=> 

7=8GCI8E 7<V= =5 28O2;5=>, E>G0 C ?@54AB02=8FL CAVE 4>A;V465=8E 

A><0B>B8?V2 70 ?>:07=8:>< ��=& 30 2V4=. =0O2=0 B5=45=FVO 4> 7@>AB0==O 

A5@54=L>3@C?>28E 7=0G5=L.  

Є<=VABL 0=05@>1=8E ;0:B0B=8E ?@>F5AV2 5=5@3>70157?5G5==O, O:C 

4>A;V46C20;8 70 ?>:07=8:><  �� $ 01A. 70 1 E2, ?V4 2?;82>< B0:8E 70=OBL =5 

707=0;0 AB0B8AB8G=> 7=0GCI8E 7<V= C ?@54AB02=8FL CAVE 4>A;V465=8E 

A><0B>B8?V2.  

�0  ?>:07=8:><  �� $ 2V4=. C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C 

28O2;5=> ;8H5 B5=45=FVN 4> 7@>AB0==O A5@54=L>3@C?>28E 7=0G5=L (p > 0,05). 

' 6V=>: 5=4><>@D=>3> A><0B>B8?C 7=0G5==O ?>:07=8:0  �� $ 2V4=. 

71V;LH8;>AO =0 6,0 % (t = 2,85; p < 0,01); C 6V=>: 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C 3 71V;LH8;>AO =0 5,2 % (t = 2,45; p < 0,05); C 6V=>: 710;0=A>20=>3> 

A><0B>B8?C 3 71V;LH8;>AO =0 4,3 % (t = 2,18; p < 0,05) (@8A.4.19, 482. 4>40B>: 

B01;. �.3). 

�0 ?>:07=8:>< #�!" 01A. 70=OBBO 70 ?@>3@0<>N >74>@>2G>3> 1V3C 

28:;8:0;8 C 6V=>: @V7=8E A><0B>B8?V2 AB0B8AB8G=> 7=8GCIV 7<V=8 ;8H5 C 

?@54AB02=8FL 5=4><>@D=>3> B0 5=4><>@D=>-<57><>@D=>3> A><0B>B8?V2.  

&0:, 7=0G5==O ?>:07=8:0 #�!" 01A. C 6V=>: 5=4><>@D=>3> A><0B>B8?C 

7@>A;> =0 5,1 % (t = 2,05; p < 0,05), 0 C 6V=>: 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C 7@>A;> =0 7,0 % (t = 2,72; p < 0,01).  

' 6V=>: 5:B><>@D=>3> B0 710;0=A>20=>3> A><0B>B8?C 7=0G5==O 

?>:07=8:0 #�!" 01A. =0 2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O 7@>AB0;>, 0;5 

AB0B8AB8G=> 7=0GCI>W 2V4<V==>ABV 2V4 28EV4=8E 40=8E 28O2;5=> =5 1C;> 3 

p > 0,05 (482. 4>40B>: B01;. �.3). 
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$8A. 4.19. �8=0<V:0 7=0G5=L ?>:07=8:0  �� $ 2V4=. C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL 1V3><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05; ** 3 

@ < 0,01 

 

�=0;V7 48=0<V:8 ?>:07=8:0 #�!" 2V4=. 28O282 9>3> 7@>AB0==O C 

?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C =0 8,0 % (t = 4,00; p < 0,001); C 

?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C 3 =0 8,7 % (t = 3,12; p < 0,01); C 

?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 3 =0 13,6 % (t = 4,24; 

p < 0,001); C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C 3 =0 8,0 % (t = 2,77; 

p < 0,01) (@8A. 4.20).  

�?;82 70=OBL 70 ?@>3@0<>N >74>@>2G>3> 1V3C =0 05@>1=C @>1>B>740B=VABL 

6V=>: @V7=8E A><0B>B8?V2 ?@>O282AO AB0B8AB8G=> 7=8GCI8< 7@>AB0==O< 

?>:07=8:0 VO2 max 01A. C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C (=0 4,2 %; t = 

4,19; p < 0,001) B0 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C (=0 4,6 %; t = 4,43; 

p < 0,001). ' ?@54AB02=8FL V=H8E A><0B>B8?V2 ?@>AB56CєBLAO 7@>AB0==O 

A5@54=L>3@C?>28E 7=0G5=L ?>:07=8:0 VO2 max 01A., 0;5 AB0B8AB8G=> 7=0GCI>W 

2V4<V==>ABV 2V4 28EV4=8E 40=8E 28O2;5=> =5 1C;> (p > 0,05) (482. 4>40B>: B01;. 

�.3). 

 

1 2 3 4 5 
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$8A. 4.20. �8=0<V:0 7=0G5=L ?>:07=8:0 #�!" 2V4=. C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL 1V3><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: ** 3 @ < 0,01; 

*** 3 @ < 0,001  

 

&0:V 70=OBBO 28:;8:0;8 AB0B8AB8G=> 7=0GCI5 7@>AB0==O ?>:07=8:0 Vo2 max 

2V4=. ;8H5 C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C (=0 8,6 %; t = 2,07; 

p < 0,01) B0 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C (=0 8,4%; t = 3,48; p<0,01) 

(@8A. 4.21). ' ?@54AB02=8FL V=H8E A><0B>B8?V2 =0O2=0 B5=45=FVO 4> 7@>AB0==O 

A5@54=L>3@C?>28E 7=0G5=L =0 2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O (p > 0,05) 

(482. 4>40B>: B01;. �.3). 

 

 

1 2 3 4 5 
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$8A. 4.21. �8=0<V:0 7=0G5=L ?>:07=8:0 VO2 max 2V4=. C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL 1V3><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: ** 3 @ < 0,01; 

*** 3 @ < 0,001 

 

4.3.3. �8=0<V:0 ?>:07=8:V2 DV78G=>W ?V43>B>2;5=>ABV. �0=OBBO 70 
?@>3@0<>N >74>@>2G>3> 1V3C 28:;8:0;8 C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C 

7@>AB0==O 28B@820;>ABV, H284:VA=>W 28B@820;>ABV, 281CE>2>W A8;8 B0 

A?@8B=>ABV (482. 4>40B>: B01;. �.4). &0:, G5@57 24 B86=V 70=OBL A5@54=V9 G0A 

?>4>;0==O B5AB>2>W 48AB0=FVW «1V3 2000 <» 7<5=H82AO 6,1 % (t = 4,12; p < 

0,001), I> 2:07Cє =0 ?>:@0I5==O 28B@820;>ABV. 

+0A ?>4>;0==O B5AB>2>W 48AB0=FVW «1V3 100 <», O:89 2V4>1@060є 

H284:VA=C 28B@820;VABL, 265 ?VA;O 12 B86=V2 70=OBL 70 ?@>3@0<>N 7<5=H82AO 

=0 1,2 % (t = 2,17; p < 0,01) V =0 FL><C @V2=V 715@V3AO 4> 7025@H5==O 

5:A?5@8<5=B0;L=>W G0AB8=8 4>A;V465==O, I> 2:07Cє =0 ?>:@0I5==O 

H284:VA=>W 28B@820;>ABV. $V25=L H284:VA=>W 28B@820;>ABV ?@8 FL><C 

?V428I82AO 7 «28I5 A5@54=L>3>» 4> «28A>:>3>» (482. 4>40B>: B01;. �.4). 

%5@54=V 7=0G5==O ?>:07=8:0 A8;8 ?@02>W V ;V2>W :8ABV 70 24 B86=V 70=OBL 

AB0B8AB8G=> 7=8GCI5 =5 7<V=8;8AO (p > 0,05). $V25=L A8;8 ?@02>W V ;V2>W :8ABV 

1 2 3 4 5 
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70;8H82AO =57<V==8<, =0 2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O 2V4?>2V40NG8 

«A5@54=L><C» @V2=N (482. 4>40B>: B01;. �.4).  

�81CE>20 A8;0, O:C 287=0G0;8 70 B5AB>< «AB@81>: C 4>268=C 7 <VAFO», 

265 G5@57 12 B86=V2 70=OBL 70 ?@>3@0<>N 7@>A;0 =0 3,3 % (t = 2,43; p < 0,05), 0 

G5@57 24 B86=V 3 =0 5,4 % (t = 4,29; p < 0,001). #@8 FL><C @V25=L 281CE>2>W 

A8;8 B0:>6 VAB>B=> ?V428I82AO 7 «A5@54=L>3>» 4> «28A>:>3>» (482. 4>40B>: 

B01;. �.4).  

%?@8B=VABL, O:C 287=0G0;8 70 B5AB>< «G>2=8:>289 1V3 4 E 9 <», G5@57 24 

B86=V 70=OBL 7@>A;0 =0 2,8 %  (t = 4,16; p < 0,001). �0 >FV=>G=>N H:0;>N 

DV78G=>W ?V43>B>2;5=>ABV 4;O 6V=>: 25-35 @>:V2 @V25=L A?@8B=>ABV ?V428I82AO 

7 «A5@54=L>3>» 4> «28I5 A5@54=L>3>» (482. 4>40B>: B01;. �.4). 

%5@54=V 7=0G5==O 3=CG:>ABV, O:C 287=0G0;8 70 B5AB>< «=0E8; BC;C10 

2?5@54 C ?>;>65==V A84OG8»; H284:VA=>-A8;>2>W 28B@820;>ABV, O:C 287=0G0;8 

70 B5AB>< «?V4=V<0==O BC;C10 2 AV4 V7 ?>;>65==O ;560G8 70 1 E2»; A8;>2>W 

28B@820;>ABV, O:C 287=0G0;8 70 B5AB>< «738=0==O B0 @>738=0==O @C: 2 C?>@V 

;560G8» =0 2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O 7@>AB0;8, 0;5 AB0B8AB8G=> 

7=0GCI>W 2V4<V==>ABV 2V4 28EV4=8E 40=8E 28O2;5=> =5 1C;> (p > 0,05) (482. 

4>40B>: B01;. �.4). 

!0 =0H ?>3;O4, 2V@>3V4=5 7@>AB0==O 28B@820;>ABV ?V4 2?;82>< 70=OBL 70 

?@>3@0<>N >74>@>2G>3> 1V3C >1C<>2;5=> 70AB>AC20==O< 1V3>28E =020=B065=L 

2 05@>1=><C @568<V 5=5@3>70157?5G5==O C ?>є4=0==V 7 B5E=>;>3VєN 

2@0EC20==O 5=5@35B8G=8E 28B@0B C ?@>F5AV WE=L>3> 4>7C20==O. 

!0 7@>AB0==O H284:VA=>W 28B@820;>ABV 2?;8=C;8 ?@8A:>@5==O, O:V 

28:>=C20;8AO ?VA;O 1V3>28E =020=B065=L 2 05@>1=><C @568<V 

5=5@3>70157?5G5==O B0 V=B5@20;L=V B@5=C20;L=V =020=B065==O =0 :>@>B:8E 

2V4@V7:0E. 

�@>AB0==N 281CE>2>W A8;8 A?@8O;> 70AB>AC20==O H8@>:>3> 0@A5=0;C 

AB@81:>28E B0 A?5FV0;L=>-1V3>28E 2?@02, ?5@5410G5=8E ?@>3@0<>N. 
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 �@>AB0==O A?@8B=>ABV, =0 =0H ?>3;O4, >1C<>28;> 28:>@8AB0==O 

A:;04=>:>>@48=0FV9=8E 2?@02 B0 2?@02 4;O @>728B:C H284:>ABV (:>@>B:V 

?@>1V6:8 2 0=05@>1=><C @568<V 5=5@3>70157?5G5==O). 

�>A;V46CNG8 2?;82 70=OBL 70 ?@>3@0<>N >74>@>2G>3> 1V3C =0 DV78G=C 

?V43>B>2;5=VABL 6V=>: @V7=8E A><0B>B8?V2 (482. 4>40B>: B01;. �.5), 28O2;5=> 

AB0B8AB8G=> 7=8GCI5 7@>AB0==O 28B@820;>ABV C ?@54AB02=8FL 5=4><>@D=>3> 

B0 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C. !0 F5 2:07Cє 7<5=H5==O G0AC 

?>4>;0==O B5AB>2>W 48AB0=FVW «1V3 2000 <» C ?@54AB02=8FL 5=4><>@D=>3> 

A><0B>B8?C (=0 10,6 %; t = 4,03; p < 0,001) B0 C ?@54AB02=8FL 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C (=0 9,7 %; t = 4,04; p < 0,001) (@8A. 4.22). 

 

 

 
$8A. 4.22. �8=0<V:0 @57C;LB0BV2 B5ABC «1V3 2000 <» C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL 1V3><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: *** 3 @ < 0,001 
 

�0=OBBO 70 ?@>3@0<>N >74>@>2G>3> 1V3C =5 28:;8:0;8 AB0B8AB8G=> 

7=8GCI>3> 7@>AB0==O H284:>ABV C 6V=>: 5:B><>@D=>3> B0 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?V2 (p > 0,05), E>G0 2 F8E 3@C?0E =0O2=0 B5=45=FVO 4> 

7<5=H5==O G0AC ?>4>;0==O B5AB>2>W 48AB0=FVW «1V3 100 <». ' ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C B0:V 70=OBBO 28:;8:0;8 AB0B8AB8G=> 7=8GCI5 

1 2 3 4 5 
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7<5=H5==O G0AC ?>4>;0==O B5AB>2>W 48AB0=FVW «1V3 100 <» =0 2,3 % (t = 2,35; p 

< 0,05), 0 C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C 3 AB0B8AB8G=> 7=8GCI5 

7<5=H5==O G0AC =0 1,2 % (t = 2,17; p < 0,05), I> 2:07Cє =0 ?>:@0I5==O 

H284:VA=>W 28B@820;>ABV (@8A. 4.23).  

 

 

 
$8A. 4.23. �8=0<V:0 @57C;LB0BV2 B5ABC «1V3 100 <» C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL 1V3><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05 
 

&0:V 70=OBBO =5 28:;8:0;8 2V@>3V4=8E 7<V= A8;8 ?@02>W B0 ;V2>W :8ABV 2 

CAVE 3@C?0E 70 A><0B>B8?0<8 (p > 0,05).  

�81CE>20 A8;0, O:C 287=0G0;8 70 B5AB>< «AB@81>: C 4>268=C 7 <VAFO», 

?VA;O 24 B86=V2 70=OBL AB0B8AB8G=> 7=8GCI5 7@>A;0 C ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C =0 6,4 % (t = 4,02; p < 0,001); C ?@54AB02=8FL 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 3 7@>A;0 =0 5,3 % (t = 3,62; p < 0,001); 

C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C 3 7@>A;0 =0 5,2 % (t = 2,21; 

p < 0,05) (@8A. 4.24).  

 
 
 
 

1 2 3 4 5 
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$8A. 4.24. �8=0<V:0 @57C;LB0BV2 B5ABC «AB@81>: C 4>268=C 7 <VAFO» C 

6V=>: @V7=8E A><0B>B8?V2 ?V4 2?;82>< 70=OBL 1V3><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05; *** 

3 @ < 0,001 
 

' ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C B0:>6 28O2;5=> 7@>AB0==O 

A5@54=L>3@C?>28E 7=0G5=L B5ABC «AB@81>: C 4>268=C 7 <VAFO», 0;5 AB0B8AB8G=> 

7=8GCI>W 2V4<V==>ABV 2V4 40=8E, 2AB0=>2;5=8E 4> ?>G0B:C 70=OBL, 28O2;5=> =5 

1C;> (p > 0,05).  

#V4 2?;82>< 70=OBL 70 ?@>3@0<>N >74>@>2G>3> 1V3C 7<5=H82AO G0A 

?>4>;0==O B5AB>2>W 48AB0=FVW «G>2=8:>289 1V3 4 E 9 <» C ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C =0 6,3 % (t = 3,88; p < 0,001) B0 C ?@54AB02=8FL 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 3 =0 2,8 % (t = 2,77; p < 0,01), I> 

2:07Cє =0 ?>:@0I5==O A?@8B=>ABV (@8A. 4.25).  

�0=OBBO 70 ?@>3@0<>N >74>@>2G>3> 1V3C =5 28:;8:0;8 AB0B8AB8G=> 

7=8GCI>3> 7@>AB0==O 3=CG:>ABV, H284:VA=>-A8;>2>W 28B@820;>ABV B0 A8;>2>W 

28B@820;>ABV C ?@54AB02=8FL 6>4=>3> V7 A><0B>B8?V2 (482. 4>40B>: B01;. �.5). 
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$8A. 4.25. �8=0<V:0 @57C;LB0BV2 B5ABC «G>2=8:>289 1V3 4 E 9 <» C 6V=>: 

@V7=8E A><0B>B8?V2 ?V4 2?;82>< 70=OBL 1V3><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: ** 3 @ < 0,01; 

*** 3 (@ < 0,001) 
 

$V25=L A8;>2>W 28B@820;>ABV C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C 

=5 7<V=82AO, 70;8H0NG8AL =0 2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O =0 

«A5@54=L><C» @V2=V; C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C 3 =5 7<V=82AO, 

70;8H0NG8AL @V2=V «=86G5 A5@54=L>3>»; C ?@54AB02=8FL 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C 3 =5 7<V=82AO, 70;8H0NG8AL =0 @V2=V «28I5 

A5@54=L>3>»; C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C 3 =5 7<V=82AO, 

70;8H0NG8AL =0 «28A>:><C» @V2=V (482. 4>40B>: B01;. �.5). 

 

4.3.4. �8=0<V:0 ?>:07=8:V2 A5@F52>-AC48==>W A8AB5<8. #V4 2?;82>< 

70=OBL 70 ?@>3@0<>N >74>@>2G>3> 1V3C C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C 

28O2;5=> VAB>B=V 7<V=8 +%% C AB0=V A?>:>N B0 @50:FVW �& =0 4>7>20=5 

25;>5@3><5B@8G=5 DV78G=5 =020=B065==O ?>BC6=VABN 1 �B =0 :3 <0A8 BV;0 

28?@>1C20=>W (B01;. 4.5). &0:, ?VA;O 24 B86=V2 70=OBL 70 ?@>3@0<>N +%% C 

AB0=V A?>:>N 7=878;>AO =0 2,2 % (t = 2,75; p < 0,01), I> 22060єBLAO 

?>78B82=>N 48=0<V:>N V A2V4G8BL ?@> 5:>=><V70FVN @>1>B8 A5@FO. �& ?VA;O 

1 2 3 4 5 
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4>7>20=>3> 25;>5@3><5B@8G=>3> =020=B065==O ?>BC6=VABN 1 �B·:3-1 <0A8 BV;0 

7<5=H82AO =0 2,1 % (t = 2,26; p < 0,05), I> 22060єBLAO ?>78B82=>N @50:FVєN V 

A2V4G8BL ?@> 040?B0FVN >@30=V7<C 28?@>1C20=8E 4> B0:8E =020=B065=L. 

  
&45?<JO 4.5 

�?;82 70=OBь 70 ?@>3@0<>N 1V3C =0 ?>:07=8:8 �& V +%% C AB0=V 
<’O7>2>3> A?>:>N B0 �& ?VA;O 4>7>20=8E DV78G=8E =020=B065=ь C 6V=>: 

25-35 @>:V2 (n = 80) 
 

#>:07=8:8 
                          %5@54=O 25;8G8=0  ± m  

4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

+%%, C4.·E2-1 79,4±0,48 78,6±0,44 77,7±0,39** 

%8AB>;VG=89 �&, << 
@B. AB.  

112,8±0,69 112,5±0,69 112,3±0,69 

�V0AB>;VG=89 �&, << 
@B. AB.   

71,1±0,92 71,6±0,92 71,6±0,92 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
126,6±0,92 

 
125,0±0,69 

 
124,0±0,69* 

 
�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
65,6±0,92 

 
66,1±0,92 

 
66,3±0,92 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
143,0±1,15 

 
140,9±0,92 

 
140,3±0,92 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
54,9±1,84 

 
54,9±1,84 

 
54,9±1,84 

#@8<VB:0. �V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E:  
* - p < 0,05; ** - @ < 0,01 

 

�AB>B=> =5 7<V=82AO 4V0AB>;VG=89 �& ?VA;O 28:>=0==O 4>7>20=8E 

25;>5@3><5B@8G=8E =020=B065=L ?>BC6=VABN 1 �B =0 :3 <0A8 BV;0 B0 

A8AB>;VG=89 V 4V0AB>;VG=89 �& ?VA;O 28:>=0==O 4>7>20=8E 25;>5@3><5B@8G=8E 

=020=B065=L ?>BC6=VABN 2 �B =0 :3 <0A8 BV;0 (p > 0,05) (482. B01;. 4.5). 

�=0;V7 ?>:07=8:V2 +%% B0 �& C AB0=V 2V4=>A=>3> <’O7>2>3> A?>:>N B0 

�& ?VA;O 4>7>20=8E DV78G=8E =020=B065=L C ?@54AB02=8FL @V7=8E A><0B>B8?V2 

28O282 ;8H5 AB0B8AB8G=> 7=0GCI5 7=865==O +%% C AB0=V A?>:>N C 6V=>: 

5=4><>@D=>3> A><0B>B8?C. &0:, ?VA;O 7025@H5==O 70=OBL 70 ?@>3@0<>N 
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>74>@>2G8< 1V3>< +%% C AB0=V A?>:>N C ?@54AB02=8FL 5=4><>@D=>3> 

A><0B>B8?C 7=878;0AO =0 3,0 % (t = 2,76; @ < 0,01). �0 V=H8<8 

DC=:FV>=0;L=8<8 ?>:07=8:0<8 A5@F52>-AC48==>W A8AB5<8 AB0B8AB8G=> 

7=0GCI8E 7<V= 28O2;5=> =5 1C;> (482. 4>40B>: B01;. �.6). 

 

4.4. �?;82 70=OBь 70 ?@>3@0<>N ?;020==O 
 

4.4.1. �8=0<V:0 ?>:07=8:V2 DV78G=>3> @>728B:C. �>A;V465==O 
>A>1;82>AB59 2?;82C 70=OBL 70 ?@>3@0<>N >74>@>2G>3> ?;020==O (���-#) =0 

?>:07=8:8 DV78G=>3> @>728B:C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C (482. 

4>40B>: B01;. �.1) 28O28;> AB0B8AB8G=> 7=0GCI5 7<5=H5==O <0A8 BV;0 (=0 4,2 

%; t = 2,80; p < 0,01) B0 � & (=0 4,0 %; t = 3,14; p < 0,01). �@V< FL>3>, 70=OBBO 70 

?@>3@0<>N >74>@>2G>3> ?;020==O 28:;8:0;8 C 6V=>: 3@C?8 157 C@0EC20==O 

A><0B>B8?C 7<5=H5==O @V2=O 2VAF5@0;L=>3> 68@C (=0 10,5 %; t = 2,00; p < 0,05).  

%;V4 2V47=0G8B8 GVB:C B5=45=FVN 4> 7<5=H5==O 2V4A>B:>2>3> 2<VABC 

68@C 2 >@30=V7<V (p > 0,05), I> 2:07Cє =0 B5, I> <0A0 BV;0 7=86C20;0AO 70 

@0EC=>: 7<5=H5==O 68@>2>3> :><?>=5=B0 2 >@30=V7<V 28?@>1C20=8E. 

�V4A>B:>289 2<VAB <’O7V2 2 >@30=V7<V2 B0 >A=>2=89 >1<V= =5 707=0;8 

AB0B8AB8G=> 7=0GCI8E 7<V= ?V4 2?;82>< >74>@>2G8E B@5=C20=L 70 ?@>3@0<>N 

?;020==O. 

 ' 6V=>:, @>7?>4V;5=8E 70 >7=0:>N A><0B>B8?C, >74>@>2GV 70=OBBO 

?;020==O< 70 ?>:07=8:>< <0A8 BV;0 28:;8:0;8 AB0B8AB8G=> 7=0GCI5 WW 

7<5=H5==O ;8H5 C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C (=0 6,7 %; t = 3,64; 

p < 0,001). ' ?@54AB02=8FL V=H8E A><0B>B8?V2 <0A0 BV;0 7<5=HC20;0AO =0 2AVE 

:>=B@>;L=8E 5B0?0E 4>A;V465==O, 0;5 AB0B8AB8G=> 7=0GCI>W 2V4<V==>ABV 2V4 

28EV4=8E 40=8E 28O2;5=> =5 1C;> (p > 0,05).  

&><C <>6=0 AB25@46C20B8, I> 7<5=H5==O <0A8 BV;0 C 6V=>: 3@C?8 157 

C@0EC20==O A><0B>B8?C 2V41C;>AO ?5@5206=> 70 @0EC=>: ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C (@8A. 4.26, 482. 4>40B>: B01;. �.2).  
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$8A. 4. 26. �8=0<V:0 <0A8 BV;0 C 6V=>: @V7=8E A><0B>B8?V2 ?V4 2?;82>< 

70=OBL ?;020==O<: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: ** 3 @ < 0,01; 

*** 3 @ < 0,001 

 

  �0=OBBO 70 ?@>3@0<>N >74>@>2G>3> ?;020==O 28:;8:0;8 AB0B8AB8G=> 

7=0GCI5 7=865==O � & C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C =0 6,5 % 

(t = 4,76; p < 0,001); C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C =0 

4,9 % (t = 3,29; p < 0,01); C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C =0 3,1 % 

(t = 2,72; p < 0,01).  

' ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C 7=0G5==O � & B0:>6 

7<5=HC20;>AO, 0;5 AB0B8AB8G=> 7=0GCI>W 2V4<V==>ABV 2V4 40=8E 2AB0=>2;5=8E 

4> ?>G0B:C 70=OBL 70 ?@>3@0<>N 28O2;5=> =5 1C;> (p > 0,05) (@8A. 4.27, 482. 

4>40B>: B01;. �.2). 

�V4A>B:>289 2<VAB <’O7>2>3> :><?>=5=B0 C ?@54AB02=8FL @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< B0:8E 70=OBL =5 707=02 AB0B8AB8G=> 7=0GCI8E 7<V= (p 

> 0,05) (482. 4>40B>: B01;. �.2). 

 

 

1 2 3 4 5 
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$8A. 4.27. �8=0<V:0 � & 6V=>: @V7=8E A><0B>B8?V2 ?V4 2?;82>< 70=OBL 

?;020==O<: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 @ < 0,05; ** 3 

@ < 0,01; *** 3 @ < 0,001 

 

�V4A>B:>289 2<VAB 68@C 2 >@30=V7<V ?VA;O 7025@H5==O 70=OBL 70 

?@>3@0<>N >74>@>2G>3> ?;020==O AB0B8AB8G=> 7=0GCI5 7<5=H82AO ;8H5 C 

?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C. &0:, ?VA;O 12 B86=V2 70=OBL 70 

?@>3@0<>N 2V4A>B:>289 2<VAB 68@C 7<5=H82AO =0 1,8 % (t = 2,72; p < 0,01), 0 

?VA;O 7025@H5==O 70=OBL 70 ?@>3@0<>N 2V4<V==VABL AB0=>28;0 2,4 % (t = 4,04; 

p < 0,001) (@8A. 4.28).  

' ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> B0 710;0=A>20=>3> 

A><0B>B8?C 28O2;5=> ;8H5 B5=45=FVN 4> 9>3> 7<5=H5==O (p > 0,05). ' 

?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C 2V4A>B:>289 2<VAB 68@C 2 >@30=V7<V 

=5 7<V=82AO (482. 4>40B>: B01;. �.2). !0 =0H ?>3;O4, F5 ?>2’O70=> 7V 2;0AB828< 

4;O 5:B><>@DV2 =87L:8< 9>3> 2<VAB>< V, 2V4?>2V4=>, 2V4ACB=VABN @575@2C 4;O 

9>3> 7<5=H5==O. 

 

 

1 2 3 4 5 
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$8A. 4.28. �8=0<V:0 2V4A>B:>2>3> 2<VABC 68@C 2 >@30=V7<V C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL ?;020==O<: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: ** 3 @ < 0,01; 

*** 3 @ < 0,001 

 

$V25=L 2VAF5@0;L=>3> 68@C C ?@54AB02=8FL 5:B><>@D=>3>, 5=4><>@D=>-

<57><>@D=>3> B0 710;0=A>20=>3> A><0B>B8?V2 ?V4 2?;82>< 70=OBL >74>@>2G8< 

?;020==O< =5 707=02 2V@>3V4=8E 7<V= (p > 0,05). ' ?@54AB02=8FL 5=4><>@D=>3> 

A><0B>B8?C B0:V 70=OBBO 28:;8:0;8 AB0B8AB8G=> 7=0GCI5 7<5=H5==O  @V2=O 

2VAF5@0;L=>3> 68@C =0 20,0 % (t = 3,27; p < 0,001). /:I> C ?@54AB02=8FL 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C =0O2=0 GVB:0 B5=45=FVO 4> 7<5=H5==O 

@V2=O 2VAF5@0;L=>3> 68@C, B> C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C FO 

B5=45=FVO ?@>O28;0AO ;8H5 =0 >AB0==L><C :>=B@>;L=><C 5B0?V 4>A;V465==O, 0 

C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C 7=0G5==O =0 2AVE :>=B@>;L=8E 

5B0?0E =5 7<V=8;>AO (@8A. 4.29, 482. B01;. �.2). 

"A=>2=89 >1<V= C ?@54AB02=8FL @V7=8E A><0B>B8?V2 ?V4 2?;82>< 70=OBL 

>74>@>2G8< ?;020==O< VAB>B=> =5 707=02 AB0B8AB8G=> 7=0GCI8E 7<V= (482. 

4>40B>: B01;. �.2). 

 

1 2 3 4 5 
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$8A. 4.29. �8=0<V:0 @V2=O 2VAF5@0;L=>3> 68@C C 6V=>: @V7=8E 
A><0B>B8?V2 ?V4 2?;82>< 70=OBL ?;020==O<: 

3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 
5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 

5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 
B86=V; 

2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05; *** 
3 @ < 0,001 

 

4.4.2. �8=0<V:0 ?>:07=8:V2 DC=:FV>=0;ь=>W ?V43>B>2;5=>ABV. �?;82 
70=OBL 70 ?@>3@0<>N >74>@>2G>3> ?;020==O =0 ?>:07=8:8 DC=:FV>=0;L=>W 

?V43>B>2;5=>ABV 28O282AO 203><8<, >A:V;L:8 2V41C;>AO VAB>B=5 7@>AB0==O O: 

05@>1=8E, B0: V 0=05@>1=8E <>6;82>AB59 >@30=V7<C (482. 4>40B>: B01;. �.3).  

&0:, 0=05@>1=0 0;0:B0B=0 ?@>4C:B82=VABL >@30=V7<C 6V=>: ?5@H>3> 

?5@V>4C 7@V;>3> 2V:C 70 ?>:07=8:>< ��=& 10 01A. 7@>AB0;0 =0 :>6=><C 

:>=B@>;L=><C 5B0?V 4>A;V465==O, 0;5 AB0B8AB8G=> 7=0GCI>W 2V4<V==>ABV 2V4 

28EV4=8E 40=8E 28O2;5=> =5 1C;> (p > 0,05). �0 ?>:07=8:>< ��=& 10 2V4=. 

28O2;5=> AB0B8AB8G=> 7=0GCI5 7@>AB0==O =0 7,1 % (t = 3,98; p < 0,001) (482. 

4>40B>: B01;. �.3).  

#V4 2?;82>< 70=OBL >74>@>2G8< ?;020==O< ?>BC6=VABL 0=05@>1=8E 

;0:B0B=8E ?@>F5AV2 5=5@3>70157?5G5==O, O:C 287=0G0;8 70 ?>:07=8:><       

��=& 30 01A., AB0B8AB8G=> 7=0GCI5 =5 7<V=8;0AO. �0 ?>:07=8:>< ��=& 30 2V4=. 

28O2;5=> AB0B8AB8G=> 7=0GCI5 7@>AB0==O =0 5,2 % (t = 2,75; p < 0,01)   (482. 

4>40B>: B01;. �.3).  

1 2 3 4 5 
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Є<=VABL 0=05@>1=8E ;0:B0B=8E <>6;82>AB59 >@30=V7<C, O:C 287=0G0;8 70 

?>:07=8:><  �� $ 01A. 70 1 E2, ?V4 2?;82>< 70=OBL >74>@>2G8< ?;020==O< 

AB0B8AB8G=> 7=0GCI5 =5 7<V=8;0AO (p > 0,05), E>G0 7=0G5==O ?>:07=8:0 

 �� $ =0 2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O 71V;LHC20;>AO. #>:07=8: 

 �� $ 2V4=. ?VA;O 7025@H5==O 5:A?5@8<5=B0;L=>W G0AB8=8 4>A;V465==O 7@VA =0 

6,9 % (t = 2,61; p < 0,01) (482. 4>40B>: B01;. �.3).  

#>:07=8: #�!" 01A. C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C ?V4 2?;82>< 

70=OBL >74>@>2G8< ?;020==O< AB0B8AB8G=> 7=0GCI5 7@VA 265 ?VA;O 12 B86=V2 

70=OBL, V AB0=>< =0 7025@H5==O 5:A?5@8<5=B0;L=>W G0AB8=8 4>A;V465==O 

7@>AB0==O 2V41C;>AO =0 5,9 % (t = 4,62; p < 0,001). #>:07=8: #�!" 2V4=. B0:>6 

AB0B8AB8G=> 7=0GCI5 7@VA ?VA;O 12 B86=V2 70=OBL V C ?>40;LH><C ?@>4>2682 

7@>AB0==O, 71V;LH82H8AL ?VA;O 24 B86=V2 =0 13,0 % (t = 8,32; p < 0,001) (482. 

4>40B>: B01;. �.3).  

�0=OBBO 70 ?@>3@0<>N >74>@>2G>3> ?;020==O ?>78B82=> 2?;8=C;8 =0 

?>BC6=VABL 05@>1=>W A8AB5<8 5=5@3>70157?5G5==O 6V=>: ?5@H>3> ?5@V>4C 

7@V;>3> 2V:C. �0 ?>:07=8:>< VO2 max 01A. 28O2;5=> AB0B8AB8G=> 7=0GCI5 

?V4B25@465=5 7@>AB0==O 265 G5@57 12 B86=V2 70=OBL. #VA;O 24 B86=V2 70=OBL 70 

?>:07=8:>< VO2 max 01A. 2AB0=>2;5=> 7@>AB0==O =0 5,4 % (t = 5,06; p < 0,001). �0 

?>:07=8:>< VO2 max 2V4=. B0:>6 28O2;5=> 2V@>3V4=5 7@>AB0==O ?VA;O 12 B86=V2 

70=OBL V ?VA;O WE 7025@H5==O 7@>AB0==O 2V41C;>AO =0 9,4 % (t = 8,20; p < 0,001) 

(482. 4>40B>: B01;. �.3).  

�>A;V465==O 2?;82C 70=OBL 70 ?@>3@0<>N >74>@>2G>3> ?;020==O =0 

DC=:FV>=0;L=C ?V43>B>2;5=VABL 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C 28O28;>, 

I> ?@54AB02=8FV @V7=8E A><0B>B8?V2 ?>-@V7=><C 2V4@503C20;8 =0 

=020=B065==O, ?5@5410G5=V ?@>3@0<>N (482. 4>40B>: B01;. �.4).  

&0:, ?>BC6=VABL 0=05@>1=>W 0;0:B0B=>W A8AB5<8 5=5@3>70157?5G5==O 70 

?>:07=8:>< ��=& 10 01A. C ?@54AB02=8FL @V7=8E A><0B>B8?V2 ?V4 2?;82>< B0:8E 

70=OBL =5 707=0;0 AB0B8AB8G=> 7=0GCI8E 7<V= (p > 0,05). %;V4 707=0G8B8, I> =0 

2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O C ?@54AB02=8FL CAVE 4>A;V465=8E 

A><0B>B8?V2 28O2;5=> B5=45=FVN 4> 9>3> 7@>AB0==O.  
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�0 ?>:07=8:>< ��=& 10 2V4=. 2AB0=>2;5=> AB0B8AB8G=> 7=0GCI5 7@>AB0==O 

C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C (=0 9,2 %; t = 3,15; p < 0,01);  C 

?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C (=0 7,8 %; t = 4,16; p < 0,001); C 

?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C (=0 6,5 %; t = 3,00; 

p < 0,01). ' ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C 28O2;5=> ;8H5 

B5=45=FVN 4> 7@>AB0==O ��=& 10 2V4=. (p > 0,05) (@8A. 4.30, 482. 4>40B>: 

B01;. �.4).  

  

 

 
$8A. 4.30. �8=0<V:0 7=0G5=L ?>:07=8:0 ��=& 10 2V4=. C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL ?;020==O<: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05; ** 3

@ < 0,01; *** 3 @ < 0,001 

 

#>BC6=VABL 0=05@>1=8E ;0:B0B=8E ?@>F5AV2 5=5@3>70157?5G5==O 70 

?>:07=8:>< ��=& 30 01A. C 6V=>: @V7=8E A><0B>B8?V2 ?V4 2?;82>< 70=OBL 70 

?@>3@0<>N >74>@>2G>3> ?;020==O AB0B8AB8G=> 7=0GCI5 =5 7<V=8;0AO (p > 

0,05). �0 ?>:07=8:>< ��=& 30 2V4=. =0O2=VABL AB0B8AB8G=> 7=0GCI8E 7<V= 

28O2;5=> ;8H5 C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C.  

&0:, G5@57 24 B86=V 70=OBL 70 ?@>3@0<>N ?;020==O ?>:07=8: ��=& 30 2V4=. 

C 6V=>: 5=4><>@D=>3> A><0B>B8?C 7@VA =0 5,6 % (t = 3,09; p < 0,01). ' 

1 2 3 4 5 
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?@54AB02=8FL V=H8E A><0B>B8?V2 ?>:07=8: ��=& 30 2V4=. <02 ;8H5 B5=45=FVN 

4> 7@>AB0==O =0 2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O (p > 0,05) (@8A. 4.31, 

482. 4>40B>: B01;. �.4).  

 

 

 
$8A. 4.31. �8=0<V:0 7=0G5=L 2V4=>A=>3> ?>:07=8:0 ��=& 30 2V4=. C 6V=>: 

@V7=8E A><0B>B8?V2 ?V4 2?;82>< 70=OBL ?;020==O<: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E ** 3 @ < 0,01 

 

Є<=VABL 0=05@>1=8E ;0:B0B=8E ?@>F5AV2 5=5@3>70157?5G5==O, O:C 

287=0G0;8 70 ?>:07=8:><  �� $ 01A. C 6V=>: @V7=8E A><0B>B8?V2 AB0B8AB8G=> 

7=0GCI5 =5 7<V=8;0AO (p > 0,05), E>G0 =0 2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O 

7=0G5==O FL>3> ?>:07=8:0 <0;8 B5=45=FVN 4> 7@>AB0==O.  

#>:07=8:  �� $ 2V4=. AB0B8AB8G=> 7=0GCI5 7@VA ;8H5 C ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C (=0 9,2 %; t = 3,70; p < 0,001). ' ?@54AB02=8FL 

V=H8E A><0B>B8?V2 7=0G5==O ?>:07=8:0  �� $ 2V4=. =0 2AVE :>=B@>;L=8E 

5B0?0E 71V;LHC20;8AO, 0;5 AB0B8AB8G=> 7=0GCI>W 2V4<V==>ABV 2V4 28EV4=8E 

40=8E 28O2;5=> =5 1C;> (@8A. 4.32, 482. 4>40B>: B01;. �.4).  

1 2 3 4 5 
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$8A. 4.32. �8=0<V:0 7=0G5=L ?>:07=8:0  �� $ 2V4=. C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL ?;020==O<: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: ** 3 @ < 0,01; * 3 

p < 0,001 

 

�0 ?>:07=8:>< #�!" 01A. 28O2;5=> AB0B8AB8G=> 7=0GCI5 7@>AB0==O ;8H5 

C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C (=0 9,0 %; t = 3,47; p < 0,01) B0 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C (=0 5,5 %; t = 2,81; p < 0,01). #>:07=8: 

#�!" 2V4=.  ?V4 2?;82>< 70=OBL 70 ?@>3@0<>N >74>@>2G>3> ?;020==O 

AB0B8AB8G=> 7=0GCI5 7@VA C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C (=0 13,6 

%; t = 4,69; p < 0,001) B0 C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C (=0 12,5 %; t = 3,54; p < 0,01) (@8A. 4.33, 482. 4>40B>: B01;. �.4). 

�0=OBBO 70 ?@>3@0<>N >74>@>2G>3> ?;020==O ?>78B82=> 2?;8=C;8 =0 

?>BC6=VABL 05@>1=>W A8AB5<8 5=5@3>70157?5G5==O 6V=>: @V7=8E A><0B>B8?V2. �0 

?>:07=8:>< VO2 max 01A. C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C 28O2;5=> 

AB0B8AB8G=> 7=0GCI5 7@>AB0==O =0 7,4 % (t = 4,48; p < 0,001); C ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C 7@>AB0==O =0 3,8 % (t = 4,00; p < 0,001); C 

?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 7@>AB0==O =0 3,8 % (t = 

2,37; p < 0,05); C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C 7@>AB0==O =0 6,5 % 

(t = 2,66; p < 0,05) (482. 4>40B>: B01;. �.4). 

1 2 3 4 5 
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$8A. 4.33. �8=0<V:0 7=0G5=L ?>:07=8:0 #�!" 2V4=. C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL ?;020==O<: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 @ < 0,05; ** 3 

@ < 0,01; *** 3 @ < 0,001 

 

�0 ?>:07=8:>< VO2 max 2V4=. B0:>6 28O2;5=> 7@>AB0==O C 6V=>: CAVE 

4>A;V465=8E A><0B>B8?V2. &0:, C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C 

2AB0=>2;5=> AB0B8AB8G=> 7=0GCI5 7@>AB0==O ?>:07=8:0 VO2 max 2V4=. =0 9,2 % 

(t = 5,03; p < 0,001); C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C 3 =0 10,5 % (t = 

5,16; p < 0,001); C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> 3 =0 8,7 % (t = 

3,35; p < 0,01); C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C 3 =0 9,7 % (t = 4,29; 

p < 0,001) (@8A. 4.34, 482. 4>40B>: B01;. �.4).  

 

 

1 2 3 4 5 
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$8A. 4.34. �8=0<V:0 7=0G5=L ?>:07=8:0 VO2 max 2V4=. C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL ?;020==O<: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: ** 3 @ < 0,01; 

*** 3 @ < 0,001  

 

4.4.3. �8=0<V:0 ?>:07=8:V2 DV78G=>W ?V43>B>2;5=>ABV. �0=OBBO 70 
?@>3@0<>N ?;020==O =5 28:;8:0;8 AB0B8AB8G=> 7=0GCI8E 7<V= 1V;LH>ABV 

?>:07=8:V2 DV78G=>W ?V43>B>2;5=>ABV C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C 

(B01;. 4.6). �8H5 70 B5AB>< «?V4=V<0==O BC;C10 2 AV4 V7 ?>;>65==O ;560G8 70 1 

E2» 28O2;5=> AB0B8AB8G=> 7=0GCI5 7@>AB0==O =0 7,0 % (t = 2,38; @ < 0,05).  

�@V< FL>3>, A;V4 707=0G8B8, I> 70 B5AB0<8 «1V3 2000 <», «1V3 100 <» B0 

«G>2=8:>289 1V3 4 E 9 <» A5@54=L>3@C?>2V 7=0G5==O G0AC ?>4>;0==O 48AB0=FVW 

=0 2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O 7<5=HC20;8AO (p > 0,05), I> 2:07Cє 

=0 VA=CNGC B5=45=FVN 4> ?>:@0I5==O @57C;LB0BC.  

�0 B5AB0<8 «A8;0 ;V2>W :8ABV», «AB@81>: C 4>268=C 7 <VAFO», «=0E8; 

BC;C10 2?5@54 C ?>;>65==V A84OG8», «738=0==O B0 @>738=0==O @C: 2 C?>@V 

;560G8» A5@54=V 7=0G5==O =0 2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O 

71V;LHC20;8AO (p > 0,05). &0:0 48=0<V:0 2:07Cє =0 28:;8:0=C B5=45=FVN 4> 

?>:@0I5==O 1V;LH>ABV DV78G=8E O:>AB59.  

 

1 2 3 4 5 
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&45?<JO 4.6 
�?;82 70=OBь 70 ?@>3@0<>N ?;020==O =0 DV78G=C ?V43>B>2;5=VABь 

6V=>: 25-35 @>:V2 (n = 80) 
 

#>:07=8:8 
                          %5@54=O 25;8G8=0  ± m  

4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

�V3 2000 <, E2 12,19±0,122 12,03±0,114 11,92±0,111 

�V3 100 <, A    17,9±0,17 17,6±0,14 17,5±0,13 

%8;0 ?@02>W :8ABV, :3 29,8±0,46 29,7±0,41 29,8±0,41 

%8;0 ;V2>W :8ABV, :3 27,6±0,28 27,7±0,25 27,9±0,28 

%B@81>: C 4>268=C 
7 <VAFO, A< 

167,7±2,65 169,2±2,60 170,0±2,58 

+>2=8:>289 1V3 4 E 9 
<, A    

11,3±0,09 11,2±0,08 11,1±0,08 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
14,6±0,99 

 
15,0±0,90 

 
15,5±0,85 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
37,1±0,83 

 
38,7±0,71 

 
39,7±0,71* 

 
�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
9,5±0,62 

 
10,0±0,62 

 
10,5±0,62 

#@8<VB:0. �V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * - 
p < 0,05  

 

 ' 3@C?0E 6V=>:, @>7?>4V;5=8E 70 >7=0:0<8 A><0B>B8?C, B0:>6 =5 

28O2;5=> AB0B8AB8G=> 7=0GCI8E 7<V= A5@54=VE 7=0G5=L 70 CAV<0 B5AB>28<8 

2?@020<8 (482. 4>40B>: B01;. �.5). %;V4 2V47=0G8B8, I> 70 B5AB0<8 «1V3 2000 <» 

B0 «1V3 100 <» C ?@54AB02=8FL CAVE A><0B>B8?V2 A5@54=V 7=0G5==O =0 2AVE 

:>=B@>;L=8E 5B0?0E 7<5=HC20;8AO (p > 0,05).  

�0 B5AB0<8 «=0E8; BC;C10 2?5@54 C ?>;>65==V A84OG8», «?V4=V<0==O 

BC;C10 2 AV4 V7 ?>;>65==O ;560G8 70 1 E2», «738=0==O B0 @>738=0==O @C: 2 

C?>@V ;560G8» C ?@54AB02=8FL CAVE A><0B>B8?V2 A5@54=V 7=0G5==O =0 2AVE 

:>=B@>;L=8E 5B0?0E 71V;LHC20;8AO (p > 0,05). &0:C 48=0<V:C <>6=0 

>E0@0:B5@87C20B8 O: B5=45=FVN 4> ?>:@0I5==O. 
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 "A>1;82>ABV B@5=C20;L=>3> 5D5:BC 70=OBL 70 ?@>3@0<>N >74>@>2G>3> 

?;020==O 7 6V=:0<8 ?5@H>3> ?5@V>4C 7@V;>3> 2V:C E0@0:B5@87CNBLAO =0O2=VABN 

7@>AB0==O ?>:07=8:V2 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV B0 2V4ACB=VABN 

7@>AB0==O 70 ?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV. �V4ACB=VABL AB0B8AB8G=> 

7=0GCI>3> 7@>AB0==O 28B@820;>ABV (70 ?>:07=8:>< «1V3 2000 <») ?@8 =0O2=><C 

2V@>3V4=><C 7@>AB0==V ?>:07=8:V2 05@>1=>W ?@>4C:B82=>ABV (#�!" B0 Vo2 max) 

C 6V=>: 3@C?8 157 C@0EC20==O A><0B>B8?C B0 6V=>:, @>7?>4V;5=8E 70 >7=0:0<8 

A><0B>B8?C, >1C<>2;5=0 B8<, I> 7@>AB0==O ?>:07=8:V2 05@>1=>W 

?@>4C:B82=>ABV 28:;8:0=5 ?;020==O<, I> 70 1V><5E0=VG=8<8 

E0@0:B5@8AB8:0<8 VAB>B=> 2V4@V7=OєBLAO 2V4 1V3>2>3> B5ABC. "A:V;L:8 ;>:><>FVW 

C ?;020==V VAB>B=> 2V4@V7=ONBLAO 2V4 1V3>28E ;>:><>FV9, B@5=C20;L=89 5D5:B C 

?;020==V =5 <02 ?>78B82=>3> ?5@5=>AC =0 1V3>2V B5AB8. 

"74>@>2GV 70=OBBO ?;020==O< 28:;8:0;8 203><VH5 7@>AB0==O ?>:07=8:V2 

DC=:FV>=0;L=>W ?V43>B>2;5=>ABV C ?@54AB02=8FL 5=4><>@D=>3> B0 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C, 4;O O:8E E0@0:B5@=V 28A>:V 7=0G5==O 

68@>2>3> :><?>=5=B0. &0:0 >A>1;82VABL >1C<>2;5=0 28A>:>N ?;02CGVABN 

68@C, I>, =0 =0H ?>3;O4, 40є <>6;82VABL >A>10< V7 28A>:8< 9>3> 2<VAB>< 

28B@0G0B8 <5=H5 5=5@3VW =0 ?>4>;0==O 3@02VB0FVW V A?@O<C20B8 WW =0 

?5@5AC20==O C 2>4V. 

 

4.4.4. �8=0<V:0 ?>:07=8:V2 A5@F52>-AC48==>W A8AB5<8. �0=OBBO 70 
?@>3@0<>N >74>@>2G>3> ?;020==O A?@8O;8 7=865==N +%% B0 7=865==N 

A8AB>;VG=>3> �& ?VA;O 4>7>20=>3> 25;>5@3><5B@8G=>3> =020=B065==O 

?>BC6=VABN 2 �B·:3 <0A8 BV;0 C 3@C?V 28?@>1C20=8E 157 C@0EC20==O 

A><0B>B8?C (B01;. 4.7). &0:, ?VA;O 24 B86=V2 70=OBL 2AB0=>2;5=> AB0B8AB8G=> 

7=0GCI5 7=865==O +%% =0 1,9 % (t = 2,30; @ < 0,05) B0 A8AB>;VG=>3> �& ?VA;O 

=020=B065==O ?>BC6=VABN 2 �B·:3 3 =0 2,5 % (t = 2,86; @ < 0,01). �0 V=H8<8 

?>:07=8:0<8 A5@F52>-AC48==>W A8AB5<8 C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> =0 

2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O AB0B8AB8G=> 7=0GCI8E 7<V= 28O2;5=> =5 

1C;>. 
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&45?<JO 4.7 
�?;82 70=OBь 70 ?@>3@0<>N ?;020==O =0 ?>:07=8:8 �& V +%% C 

AB0=V <’O7>2>3> A?>:>N B0 �& ?VA;O 4>7>20=8E DV78G=8E =020=B065=ь C 
6V=>: 25-35 @>:V2 (n = 80) 

 
#>:07=8:8 

                          %5@54=O 25;8G8=0  ± m  

4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

+%%, C4.·E2-1 80,3±0,48 79,7±0,44 78,8±0,44* 

%8AB>;VG=89 �&, << 
@B. AB.  

112,6±0,92 112,7±0,92 112,6±0,92 

�V0AB>;VG=89 �&, << 
@B. AB.   

72,4±0,69 72,0±0,69 71,8±0,69 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
125,4±0,69 

 
125,2±0,69 

 
124,5±0,69 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
68,1±0,92 

 
67,9±0,92 

 
68,0±0,92 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
144,5±0,92 

 
142,9±0,92 

 
141,0±0,81** 

 
�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
59,6±2,07 

 
59,5±1,84 

 
59,4±1,84 

 
#@8<VB:0. �V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E:  
* - p < 0,05; ** - @ < 0,01 

 

%5@54 6V=>:, @>7?>4V;5=8E 70 >7=0:0<8 A><0B>B8?C, 70=OBBO 70 

?@>3@0<>N >74>@>2G>3> ?;020==O 28:;8:0;8 AB0B8AB8G=> 7=0GCIV 7<V=8 

DC=:FV>=0;L=8E ?>:07=8:V2 A5@F52>-AC48==>W A8AB5<8 ;8H5 C ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C. *5 ?@>O28;>AO 7=865==O< +%% =0 3,2 % (t = 3,06; 

p < 0,01) B0 7=865==O< �& ?VA;O 28:>=0==O 25;>5@3><5B@8G=>3> =020=B065==O 

?>BC6=VABN 2 �&·:3 =0 6,5% (t = 5,64; p < 0,001) (482. 4>40B>: B01;. �.6). 

%B0B8AB8G=> 7=0GCI8E 7<V= 70 V=H8<8 ?>:07=8:0<8 C 6V=>: @V7=8E 

A><0B>B8?V2 28O2;5=> =5 1C;> (p > 0,05). 
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4.5. �?;82 70=OBь 70 ?@>3@0<>N DVB=5AC 

 

4.5.1. �8=0<V:0 ?>:07=8:V2 DV78G=>3> @>728B:C. �>A;V465==O 
>A>1;82>AB59 2?;82C 70=OBL 70 ?@>3@0<>N DVB=5AC =0 ?>:07=8:8 DV78G=>3> 

@>728B:C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C 28O28;> 2V4ACB=VABL AB0B8AB8G=> 

7=0GCI8E 7<V= (B01;. 4.8). $07>< V7 B8<, A;V4 2V47=0G8B8, I> A5@54=V 7=0G5==O 

<0A8 BV;0, � &, 2V4A>B:>2>3> 2<VABC <’O7>2>3> :><?>=5=B0 B0 >A=>2=>3> 

>1<V=C  45I> 71V;LH8;8AO, 0 2V4A>B:>289 2<VAB 68@C B0 2<VAB 2VAF5@0;L=>3> 

68@C 45I> 7<5=H8;8AO (p > 0,05).  

&45?<JO 4.8 
�?;82 70=OBь 70 ?@>3@0<>N DVB=5AC =0 45O:V ?>:07=8:8 DV78G=>3> 

@>728B:C 6V=>: 25-35 @>:V2 (n = 86) 
 

#>:07=8:8 
                          %5@54=O 25;8G8=0  ± m  

4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

 0A0 BV;0, :3 58,4±0,73 58,4±0,74 58,6±0,71 
� &, :3·(<2)-1 20,6±0,24 20,6±0,23 20,7±0,24 

�<VAB <’O7V2, %    30,6±0,11 30,7±0,11 30,7±0,10 

�<VAB 68@C, %    28,7±0,35 28,6±0,35 28,6±0,35 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

3,6±0,13 3,5±0,13 3,5±0,11 

"A=>2=89 >1<V=, :0; 1305,6±12,34 1306,7±12,43 1309,2±12,25 

 

 �0=V ?@> 48=0<V:C ?>:07=8:V2 DV78G=>3> @>728B:C C ?@54AB02=8FL @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL 70 ?@>3@0<>N DVB=5AC =02545=> C 4>40B:C 

(482. 4>40B>: B01;. �.1). � =02545=8E 40=8E 284=>, I> B0:V 70=OBBO =5 A?@8O;8 

AB0B8AB8G=> 7=0GCI8< 7<V=0< 6>4=>3> 7 ?>:07=8:V2 DV78G=>3> @>728B:C C 

?@54AB02=8FL @V7=8E A><0B>B8?V2 (p > 0,05).  

%;V4 2V47=0G8B8, I> <0A0 BV;0 B0 � & C ?@54AB02=8FL 5:B><>@D=>3>, 

5=4><>@D=>-<57><>@D=>3> B0 710;0=A>20=>3> A><0B>B8?C <0;0 B5=45=FVN 4> 

71V;LH5==O, 0 C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C 3 B5=45=FVN 4> 

7<5=H5==O. �V4A>B:>289 2<VAB <’O7>2>3> :><?>=5=B0 B0 >A=>2=89 >1<V= <02 

B5=45=FVN 4> 71V;LH5==O C ?@54AB02=8FL CAVE 4>A;V465=8E A><0B>B8?V2. 

#>:07=8: 2V4A>B:>2>3> 2<VABC 68@C 2 >@30=V7<V <02 B5=45=FVN 4> 7<5=H5==O 
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;8H5 C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C, 0 C ?@54AB02=8FL V=H8E 

A><0B>B8?V2 2V= =5 7<V=82AO.  

&0:V 40=V 2:07CNBL =0 B5, I> B5=45=FVO 4> 71V;LH5==O <0A8 BV;0 B0 � & C 

?@54AB02=8FL 5:B><>@D=>3>, 5=4><>@D=>-<57><>@D=>3> B0 710;0=A>20=>3> 

A><0B>B8?C >1C<>2;5=0 71V;LH5==O< <’O7>2>3> :><?>=5=B0, B>4V O: B5=45=FVO 

4> 7<5=H5==O <0A8 BV;0 C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C 

>1C<>2;5=0 7<5=H5==O< 2<VABC 68@C 2 >@30=V7<V. 

 

4.5.2. �8=0<V:0 ?>:07=8:V2 DC=:FV>=0;ь=>W ?V43>B>2;5=>ABV. �0=OBBO 
70 ?@>3@0<>N DVB=5AC A?@8O;8 AB0B8AB8G=> 7=0GCI><C 7@>AB0==N 0=05@>1=>W 

0;0:B0B=>W B0 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C B0 =5 28:;8:0;8 

AB0B8AB8G=> 7=0GCI5 7@>AB0==O 05@>1=>W @>1>B>740B=>ABV >@30=V7<C C 6V=>: 

3@C?8 157 C@0EC20==O A><0B>B8?C (B01;. 4.9).  

&0:, ?>BC6=VABL 0=05@>1=8E 0;0:B0B=8E ?@>F5AV2 5=5@3>70157?5G5==O 70 

?>:07=8:>< ��=& 10 01A. 707=0;0 7@>AB0==O 265 G5@57 12 B86=V2 70=OBL (=0 

10,6 %; t = 2,88; p < 0,01), V ?VA;O 7025@H5==O 70=OBL 70 ?@>3@0<>N A5@54=є 

7=0G5==O 71V;LH8;>AO =0 19,3 % (t = 5,23; p < 0,001).  

�0 ?>:07=8:>< ��=& 10 2V4=. AB0B8AB8G=> 7=0GCI5 7@>AB0==O B0:>6 

2V41C;>AO G5@57 12 B86=V2 70=OBL (=0 10,9 %; t = 6,73; p < 0,001), 0 G5@57 24 

B86=V 70=OBL A5@54=є 7=0G5==O ?>:07=8:0 ��=& 10 2V4=. 71V;LH8;>AO =0 19,2 % 

(t = 11,81; p < 0,001).  

#>BC6=VABL 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV, O:C 287=0G0;8 70 

?>:07=8:>< ��=& 30 01A., 707=0;0 AB0B8AB8G=> 7=0GCI>3> 7@>AB0==O 265 G5@57 

12 B86=V2 70=OBL (=0 9,8 %; t = 2,31; p < 0,05), V ?VA;O 7025@H5==O 70 ?@>3@0<>N 

A5@54=L>3@C?>25 7=0G5==O ��=& 30 01A. 71V;LH8;>AO =0 15,9 % (t = 3,74; 

p < 0,001). �0 ?>:07=8:>< ��=& 30 2V4=. 2V@>3V4=5 7@>AB0==O B0:>6 28O2;5=> 

G5@57 12 B86=V2 70=OBL (=0 10,1 %; t = 4,31; p < 0,001), 0 G5@57 24 B86=V 

2V41C;>AO 7@>AB0==O =0 15,9 % V7 AB0B8AB8G=> 7=0GCI>N 2V4<V==VABN =0 @V2=V 

(t = 6,80; p < 0,001) (482. B01;. 4.9).  
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 &45?<JO 4.9 

�?;82 70=OBь 70 ?@>3@0<>N DVB=5AC =0 DC=:FV>=0;ь=C 
?V43>B>2;5=VABь 6V=>: 25-35 @>:V2 (n = 86) 

 
#>:07=8:8 

                          %5@54=O 25;8G8=0  ± m  

4> ?>G0B:C 
70=OBL 

G5@57 12 B86=V2 G5@57 24 B86=V        

��=& 10, :3<·E2-1 2210,6±57,39 2444,7±57,52** 2636,8±57,90*** 

��=& 10, :3<·E2-1·:3-1 37,5±0,46 41,6±0,40*** 44,7±0,40*** 

��=& 30, :3<·E2-1 1939,9±59,05 2130,6±57,45* 2247,4±57,30*** 

��=& 30, :3<·E2-1·:3-1 32,8±0,57 36,1±0,51*** 38,0±0,51*** 

 �� $, :3<·E2-1 1417,1±34,61 1462,9±33,99 1488,1±33,81 

 �� $, :3<·E2-1·:3-1 24,2±0,37 24,9±0,37 25,3±0,37* 

#�!", �B 139,2±1,54 141,2±1,54 142,0±1,54 

#�!", �B·:3-1 2,4±0,02 2,4±0,03 2,4±0,02 

VO2 max, <;·E2-1 2450,9±23,06 2467,5±19,98 2473,2±21,56 

VO2 max, <;·E2-1·:3-1 42,4±0,46 42,6±0,47 42,6±0,45 

#@8<VB:0. �V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E:  
* - p < 0,05, ** - @ < 0,01; *** - @ < 0,001 

  

Є<=VABL 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C, O:C 287=0G0;8 

70 ?>:07=8:><  �� $ 01A. ?V4 2?;82>< 70=OBL 70 ?@>3@0<>N DVB=5AC =5 

7<V=8;0AO (p > 0,05). �0 ?>:07=8:><  �� $ 2V4=. 28O2;5=> AB0B8AB8G=> 

7=0GCI5 7@>AB0==O G5@57 24 B86=V 70=OBL, ?@8 FL><C A5@54=є 7=0G5==O 

71V;LH8;>AO =0 4,5 % (t = 2,10; p < 0,05)  (482. B01;. 4.9).   

#�!" C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C ?V4 2?;82>< 70=OBL 70 

?@>3@0<>N DVB=5AC O: 70 01A>;NB=8<, B0: V 70 2V4=>A=8< ?>:07=8:0<8 =5 

7<V=82AO (p > 0,05) (482. B01;. 4.9).  

#V4 2?;82>< 70=OBL 70 ?@>3@0<>N DVB=5AC C 6V=>: 3@C?8 157 C@0EC20==O 

A><0B>B8?C ?>BC6=VABL 05@>1=8E ?@>F5AV2 5=5@3>70157?5G5==O, O:C 287=0G0;8 

70 ?>:07=8:>< Vo2 max, =5 7<V=8;0AO O: 70 01A>;NB=8<, B0: V 70 2V4=>A=8< 

?>:07=8:0<8 (p > 0,05) (482. B01;. 4.9).  

 ' 6V=>:, @>7?>4V;5=8E 70 >7=0:0<8 A><0B>B8?C, 70=OBBO 70 ?@>3@0<>N 

DVB=5AC =091V;LH>N <V@>N 2?;8=C;8 =0 0=05@>1=V <>6;82>ABV 28?@>1C20=8E 

(482. 4>40B>: B01;. �.2).  
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&0:, 70 ?>:07=8:>< ��=& 10 01A. 70=OBBO 70 ?@>3@0<>N DVB=5AC 28:;8:0;8 

AB0B8AB8G=> 7=0GCI5 7@>AB0==O A5@54=VE 7=0G5=L C ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C 265 ?VA;O 12 B86=V2 70=OBL (=0 13,7 %; t = 3,24; 

p < 0,01), 0 ?VA;O 24 B86=V2 2V4<V==VABL 2V4 28EV4=8E 40=8E AB0=>28;0 21,8 % (t 

= 5,22; p < 0,001); C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C 7@>AB0==O 

2V41C;>AO G5@57 24 B86=V =0 13,8 % (t = 3,78; p < 0,001); C ?@54AB02=8FL 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 7@>AB0==O 2V41C;>AO G5@57 24 B86=V =0 

19,1 % (t = 3,72; p < 0,001); C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C 

7@>AB0==O 2V41C;>AO G5@57 12 B86=V2 =0 13,3 % ( t = 2,04; p < 0,05), 0 ?VA;O 24 

B86=V2 70=OBL 2V4<V==VABL 2V4 28EV4=8E 40=8E AB0=>28;0 22,6 %; (t = 3,73; p < 

0,001) (@8A. 4.35, 482. 4>40B>: B01;. �.2). 

 

 

 
$8A. 4.35. �8=0<V:0 7=0G5=L ?>:07=8:0 ��=& 10 01A. C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL DVB=5A><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05; ** 3 

@ < 0,01; *** 3 @ < 0,001  

 
�0 ?>:07=8:>< ?>BC6=>ABV 0=05@>1=>W 0;0:B0B=>W @>1>B>740B=>ABV 

>@30=V7<C ��=& 10 2V4=. ?V4 2?;82>< B0:8E 70=OBL C ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C 28O2;5=> AB0B8AB8G=> 7=0GCI5 7@>AB0==O 265 G5@57 

1 2 3 4 5 
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12 B86=V2 70=OBL =0 12,9 % (t = 4,39; p < 0,001), 0 G5@57 24 B86=V 3 =0 20,0 % 

(t = 7,50; p < 0,001); C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C G5@57 12 B86=V2 

70=OBL 2V41C;>AO 7@>AB0==O =0 7,3 % (t = 2,70; p < 0,05), 0 G5@57 24 B86=V 

28O2;5=> 7@>AB0==O =0 16,2 % (t = 6,00; p < 0,001); C ?@54AB02=8FL 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 28O2;5=> 7@>AB0==O G5@57 12 B86=V2 

=0 9,6 % (t = 3,90; p < 0,001), 0 G5@57 24 B86=V 3 =0 18,1 % (t = 7,32; p < 0,001); C 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C 28O2;5=> 7@>AB0==O G5@57 12 B86=V2 

=0 13,3 % (t = 3,33; p < 0,01), 0 G5@57 24 B86=V 3 =0 22,3 % (t = 6,07; p < 0,001) 

(@8A. 4.36, 482. 4>40B>: B01;. �.2).  

 

 
 
$8A. 4.36. �8=0<V:0 7=0G5=L ?>:07=8:0 ��=& 10 2V4=. C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL DVB=5A><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05; ** 3 

@ < 0,01; *** 3 @ < 0,001 

 

 �0=OBBO 70 ?@>3@0<>N DVB=5AC 70 ?>:07=8:>< ��=& 30 01A. 28:;8:0;8 C 

?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C AB0B8AB8G=> 7=0GCI5 7@>AB0==O 

A5@54=L>3> 7=0G5==O G5@57 12 B86=V2 =0 16,8 % (t = 2,49; p < 0,05), 0 G5@57 24 

B86=V 3 =0 23,6 % (t = 3,64; p < 0,001); C ?@54AB02=8FL 5=4><>@D=>3> 

A><0B>B8?C G5@57 24 B86=V 70=OBL 3 =0 9,3 % (t = 2,43; p < 0,05); C 

1 2 3 4 5 
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?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> G5@57 24 B86=V 70=OBL 3 =0 13,0 % 

(t = 2,34; p < 0,05); C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C G5@57 24 B86=V 

70=OBL 3 =0 20,1 % (t = 2,90; p < 0,01) (@8A. 4.37, 482. 4>40B>: B01;. �.2). 

 

 

 
$8A. 4.37. �8=0<V:0 7=0G5=L ?>:07=8:0 ��=& 30 01A. C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL DVB=5A><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05; ** 3 

@ < 0,01; *** 3 @ < 0,001  

 

�0 ?>:07=8:>< ��=& 30 2V4=. C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C 

28O2;5=> AB0B8AB8G=> 7=0GCI5 7@>AB0==O A5@54=L>3> 7=0G5==O G5@57 12 B86=V2 

70=OBL =0 15,6 % (t = 2,83; p < 0,01), 0 G5@57 24 B86=V 3 =0 21,8 % (t = 4,14; p < 

0,001); C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C G5@57 12 B86=V2 70=OBL 

28O2;5=> 7@>AB0==O =0 6,2 % (t = 2,47; p < 0,05), 0 G5@57 24 B86=V 3 =0 11,4 % (t 

= 4,60; p < 0,001); C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 

28O2;5=> 7@>AB0==O G5@57 24 B86=V =0 12,2 % (t = 3,36; p < 0,01); C 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C G5@57 12 B86=V2 70=OBL 28O2;5=> 

7@>AB0==O =0 12,5 % (t = 3,03; p < 0,01), 0 G5@57 24 B86=V 3 7@>AB0==O =0 19,3 % 

(t = 4,68; p < 0,001) (@8A. 4.38, 482. 4>40B>: B01;. �.2). 

1 2 3 4 5 
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�0 ?>:07=8:>< ��=& 30 2V4=. C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C 

28O2;5=> AB0B8AB8G=> 7=0GCI5 7@>AB0==O A5@54=L>3> 7=0G5==O G5@57 12 B86=V2 

70=OBL =0 15,6 % (t = 2,83; p < 0,01), 0 G5@57 24 B86=V 3 =0 21,8 % (t = 4,14; 

p < 0,001); C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C G5@57 12 B86=V2 70=OBL 

28O2;5=> 7@>AB0==O =0 6,2 % (t = 2,47; p < 0,05), 0 G5@57 24 B86=V 3 =0 11,4 % 

(t = 4,60; p < 0,001); C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 

28O2;5=> 7@>AB0==O G5@57 24 B86=V =0 12,2 % (t = 3,36; p < 0,01); C 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C G5@57 12 B86=V2 70=OBL 28O2;5=> 

7@>AB0==O =0 12,5 % (t = 3,03; p < 0,01), 0 G5@57 24 B86=V 3 =0 19,3 % (t = 4,68; 

p < 0,001) (@8A. 4.38, 482. 4>40B>: B01;. �.2). 

 

 
 
$8A. 4.38. �8=0<V:0 7=0G5=L ?>:07=8:0 ��=& 30 2V4=. C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL DVB=5A><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05; ** 3 

@ < 0,01; *** 3 @ < 0,001 

 

 Є<=VABL 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C, O:C 287=0G0;8 

70 ?>:07=8:><  �� $ 01A., ?V4 2?;82>< 70=OBL 70 ?@>3@0<>N DVB=5AC 

AB0B8AB8G=> 7=0GCI5 7@>A;0 ;8H5 C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C. 

&0:, ?VA;O 12 B86=V2 70=OBL 70 ?@>3@0<>N A5@54=L>3@C?>25 7=0G5==O  

1 2 3 4 5 



244 

 �� $ 01A. 7@>A;> =0 5,0 % (t = 2,78; p < 0,01), 0 G5@57 24 B86=V 7@>AB0==O 

2V41C;>AO =0 7,0 % (t = 3,91; p < 0,001).  

' 6V=>: 5:B><>@D=>3>, 5=4><>@D=>-<57><>@D=>3> B0 710;0=A>20=>3> 

A><0B>B8?V2 A5@54=є 7=0G5==O  �� $ 01A. =0 2AVE :>=B@>;L=8E 5B0?0E B0:>6 

7@>AB0;>, 0;5 AB0B8AB8G=> 7=0GCI>W 2V4<V==>ABV 2V4 28EV4=8E 40=8E 28O2;5=> 

=5 1C;> (p > 0,05) (@8A. 4.39, 482. 4>40B>: B01;. �.2). 

 

 

 
$8A. 4.39. �8=0<V:0 7=0G5=L ?>:07=8:0  �� $ 01A. C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL DVB=5A><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: ** 3 @ < 0,01; 

*** 3 @ < 0,001 

 

  �0 ?>:07=8:><  �� $ 2V4=. 28O2;5=> AB0B8AB8G=> 7=0GCI5 7@>AB0==O C 

?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C: G5@57 12 B86=V2 A5@54=є 7=0G5==O 

7@>A;> =0 6,4 % (t = 2,89; p < 0,01) 2V4=>A=> 28EV4=8E 40=8E, 0 G5@57 24 B86=V 3 

=0 9,2 % (t = 4,03; p < 0,001). &0:>6 70=OBBO 70 ?@>3@0<>N DVB=5AC A?@8O;8 

7@>AB0==N ?>:07=8:0  �� $ 2V4=. C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C: 

G5@57 24 B86=V A5@54=є 7=0G5==O 7@>A;> =0 3,0 % (t = 2,25; p < 0,05). 

' 6V=>: 5:B><>@D=>3> B0 5=4><>@D=>-<57><>@D=>3> A><0B>B8?V2 

A5@54=є 7=0G5==O  �� $ 2V4=. =0 2AVE :>=B@>;L=8E 5B0?0E B0:>6 7@>AB0;>, 0;5 

 
��
 
$,

  :
3<
·E
2-

1  

1 2 3 4 5 
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AB0B8AB8G=> 7=0GCI>W 2V4<V==>ABV 2V4 40=8E, 2AB0=>2;5=8E 4> ?>G0B:C 70=OBL 

70 ?@>3@0<>N, 28O2;5=> =5 1C;> (p > 0,05) (@8A. 4.40, 482. 4>40B>: B01;. �.2).  

 

  

 
$8A. 4.40. �8=0<V:0 7=0G5=L ?>:07=8:0  �� $ 2V4=. C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL DVB=5A><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05; ** 3 

@ < 0,01; *** 3 @ < 0,001  

 

�0=OBBO 70 ?@>3@0<>N DVB=5AC =5 28:;8:0;8 AB0B8AB8G=> 7=0GCI8E 7<V= 

#�!" C 6>4=V9 V7 3@C? 28?@>1C20=8E, @>7?>4V;5=8E 70 >7=0:0<8 A><0B>B8?C 

O: 70 ?>:07=8:>< #�!" 01A., B0: V 70 #�!" 2V4=. (p > 0,05) (482. 4>40B>: B01;. 

�.2).  

 #V4 2?;82>< 70=OBL ?@>3@0<>N DVB=5AC =5 1C;> 28O2;5=> AB0B8AB8G=> 

7=0GCI8E 7<V= 70 ?>:07=8:0<8 Vo2 max 01A. B0 Vo2 max 2V4=. C ?@54AB02=8FL 

6>4=>3> 7 4>A;V465=8E A><0B>B8?V2 (p > 0,05) (482. 4>40B>: B01;. �.2).  

 

4.5.3. �8=0<V:0 ?>:07=8:V2 DV78G=>W ?V43>B>2;5=>ABV. �0=OBBO 70 
?@>3@0<>N DVB=5AC <0;8 VAB>B=89 2?;82 =0 DV78G=C ?V43>B>2;5=VABL 6V=>: 

?5@H>3> ?5@V>4C 7@V;>3> 2V:C, =0 I> 2:07Cє 7@>AB0==O 70 1V;LHVABN ?>:07=8:V2 

(482. 4>40B>: B01;. �.3).  

1 2 3 4 5 
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&0:V 70=OBBO =5 <0;8 VAB>B=>3> 2?;82C =0 C4>A:>=0;5==O 28B@820;>ABV, 

=0 I> 2:07Cє 2V4ACB=O AB0B8AB8G=> 7=0GCI0 2V4<V==VABL G0AC ?>4>;0==O 

B5AB>2>W 48AB0=FVW  «1V3 2000 <» =0 2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O 

(p > 0,05).  

�0=OBBO 70 ?@>3@0<>N DVB=5AC 28:;8:0;8 7@>AB0==O H284:VA=>W 

28B@820;>ABV, =0 I> 2:07Cє 2V@>3V4=5 7<5=H5==O G0AC ?>4>;0==O B5AB>2>W 

48AB0=FVW «1V3 100 <» =0 2,9 % (t = 3,33; p < 0,01) (482. 4>40B>: B01;. �.3).  

#V4 2?;82>< 70=OBL 70 ?@>3@0<>N DVB=5AC AB0B8AB8G=> 7=0GCI5 7@>A;0 

A8;0 ?@02>W :8ABV 4>A;V46C20=8E 265 ?VA;O 12 B86=V2 70=OBL (=0 5,6 %; t = 2,57; 

p < 0,05), 0 ?VA;O 24 B86=V2 7@>AB0==O 2V41C;>AO =0 9,4 % (t = 3,75; p < 0,001) 

(482. 4>40B>: B01;. �.3). %8;0 ;V2>W :8ABV G5@57 12 B86=V2 70=OBL 7@>A;0 =0 6,7 

% (t = 3,03; p < 0,01), 0 ?VA;O 24 B86=V2 71V;LH8;0AO =0 10,8 % (t = 4,29; p < 

0,001) (482. 4>40B>: B01;. �.3).   

�0=OBBO 70 ?@>3@0<>N DVB=5AC G5@57 24 B86=V 28:;8:0;8 AB0B8AB8G=> 

7=0GCI5 7@>AB0==O 281CE>2>W A8;8, O:C 287=0G0;8 70 B5AB>< «AB@81>: C 

4>268=C 7 <VAFO» =0 4,5 % (t = 2,72; p < 0,01) (482. 4>40B>: B01;. �.3). 

%?@8B=VABL, O:C 287=0G0;8 70 B5AB>< «G>2=8:>289 1V3 4 E 9 <», ?V4 2?;82>< 

B0:8E 70=OBL 7@>A;0 =0 2,7 % (t = 2,34; p < 0,05) (482. 4>40B>: B01;. �.3). 

�=CG:VABL, O:C 287=0G0;8 70 B5AB>< «=0E8; BC;C10 2?5@54 7 ?>;>65==O 

A84OG8», ?V4 2?;82>< 70=OBL 70 ?@>3@0<>N DVB=5AC 7@>A;0 265 G5@57 12 B86=V2 

70=OBL (=0 14,3 %; t = 2,18; p < 0,05), 0 G5@57 24 B86=V 70=OBL 7@>AB0==O 

A5@54=L>3> 7=0G5==O 2V41C;>AO =0 25,9 % (t = 4,08; p < 0,001)  (482. 4>40B>: 

B01;. �.3).  

 ,284:VA=>-A8;>20 28B@820;VABL, O:C 287=0G0;8 70 B5AB>< «?V4=V<0==O 

BC;C10 2 AV4 V7 ?>;>65==O ;560G8 70 1 E2», ?V4 2?;82>< 70=OBL 70 FVєN 

?@>3@0<>N 7@>A;0 =0 13,6 % (t = 4,12; p < 0,001) (482. 4>40B>: B01;. �.3). 

%8;>20 28B@820;VABL, O:C 287=0G0;8 70 B5AB>< «738=0==O B0 @>738=0==O @C: 2 

C?>@V ;560G8», ?V4 2?;82>< 70=OBL DVB=5A>< C 6V=>: 3@C?8 157 C@0EC20==O 

A><0B>B8?C 7@>A;0 =0 27,0 % (t = 3,49; p < 0,001) 265 G5@57 12 B86=V2 
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B@5=C20=L, 0 ?VA;O 7025@H5==O 5:A?5@8<5=B0;L=>W G0AB8=8 4>A;V465==O 3 

7@>A;0 =0 47,2% (t = 5,98; p < 0,001).  

�=0;V7 2?;82C 70=OBL 70 ?@>3@0<>N DVB=5AC =0 DV78G=V O:>ABV 6V=>: 

@V7=8E A><0B>B8?V2 28O282, I> 040?B0FV9=V @50:FVW =0 B0:V =020=B065==O C 

?@54AB02=8FL @V7=8E A><0B>B8?V2 70 >:@5<8<8 B5AB0<8 ?@>O28;8AO =5>4=0:>2> 

(482. 4>40B>: B01;. �.4). �8B@820;VABL, O:C 287=0G0;8 70 B5AB>< «1V3 2000 <», 

?V4 2?;82>< 70=OBL 70 ?@>3@0<>N DVB=5AC C ?@54AB02=8FL CAVE 4>A;V465=8E 

A><0B>B8?V2 AB0B8AB8G=> 7=0GCI5 =5 7<V=8;0AO (p < 0,05).  

�0=OBBO 70 ?@>3@0<>N DVB=5AC 28:;8:0;8 7@>AB0==O H284:VA=>W 

28B@820;>ABV (B5AB «1V3 100 <») ;8H5 C 6V=>: 5:B><>@D=>3> A><0B>B8?C (=0 

2,4 %; t = 2,56; p < 0,05) B0 C 6V=>: 5=4><>@D=>3> A><0B>B8?C (=0 3,9 %; 

t = 2,45; p < 0,05). ' ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> B0 

710;0=A>20=>3> A><0B>B8?V2 AB0B8AB8G=> 7=0GCI>3> 7@>AB0==O H284:VA=>W 

28B@820;>ABV =5 28O2;5=> (p > 0,05), E>G0 =0 2AVE 5B0?0E 4>A;V465==O 1C;0 

=0O2=0 B5=45=FVO 4> 7<5=H5==O A5@54=VE 7=0G5=L G0AC ?>4>;0==O B5AB>2>W 

48AB0=FVW «1V3 100 <» (@8A. 4.41, 482. 4>40B>: B01;. �.4). 

 

 

 
$8A. 4.41. �8=0<V:0 H284:VA=>W 28B@820;>ABV C 6V=>: @V7=8E A><0B>B8?V2 

?V4 2?;82>< 70=OBL DVB=5A><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05; ** 3 

@ < 0,01 

1 2 3 4 5 
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&0:V 70=OBBO 28:;8:0;8 C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C 

AB0B8AB8G=> 7=0GCI5 7@>AB0==O A8;8 ?@02>W :8ABV =0 9,8 % (t = 3,81; p < 0,001) 

V A8;8 ;V2>W :8ABV =0 14,0 % (t = 5,28; p < 0,001); C ?@54AB02=8FL 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C 7@>AB0==O A8;8 ?@02>W :8ABV =0 12,1 % (t = 3,40; p < 

0,01) V A8;8 ;V2>W :8ABV =0 11,8 % (t = 3,25; p < 0,01); C ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C 7@>AB0==O A8;8 ?@02>W :8ABV =0 11,9 % (t = 3,01; p < 

0,01) V A8;8 ;V2>W :8ABV =0 12,6 % (t = 3,26; p < 0,01). ' ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C AB0B8AB8G=> 7=0GCI>3> 7@>AB0==O A8;8 ?@02>W B0 

;V2>W :8ABV 28O2;5=> =5 1C;>, E>G0 =0 2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O 

2V4A;V4:>2CєBLAO B5=45=FVO 4> 7@>AB0==O A5@54=L>3@C?>28E 7=0G5=L (@8A. 4.42, 

4,43, 482. 4>40B>: B01;. �.4). 

 

 

 

$8A. 4.42. �8=0<V:0 A8;8 ?@02>2>W :8ABV C 6V=>: @V7=8E A><0B>B8?V2 ?V4 
2?;82>< 70=OBL DVB=5A><: 

3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 
5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 

5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 
B86=V; 

2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: ** 3 @ < 0,01; 
*** 3 @ < 0,001 

 

�0=OBBO 70 ?@>3@0<>N DVB=5AC 28:;8:0;8 AB0B8AB8G=> 7=0GCI5 

7@>AB0==O 281CE>2>W A8;8 ;8H5 C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C, =0 

I> 2:07Cє 71V;LH5==O A5@54=L>3> 7=0G5==O B5ABC «AB@81>: C 4>268=C 7 <VAFO» 

=0 4,9 % (t = 2,09; p < 0,05). ' ?@54AB02=8FL 5=4><>@D=>3>, 5=4><>@D=>-

<57><>@D=>3> B0 710;0=A>20=>3> A><0B>B8?V2 A5@54=V 7=0G5==O 71V;LHC20;8AO 

1 2 3 4 5 
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=0 2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O, 0;5 AB0B8AB8G=> 7=0GCI>W 

2V4<V==>ABV 2V4 28EV4=8E 40=8E 28O2;5=> =5 1C;> (p > 0,05) (@8A. 4.44, 482. 

4>40B>: B01;. �.4). 

 

 

 
$8A. 4.43. �8=0<V:0 A8;8 ;V2>W :8ABV C 6V=>: @V7=8E A><0B>B8?V2 ?V4 

2?;82>< 70=OBL DVB=5A><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: ** 3 @ < 0,01; 

*** 3 @ < 0,001 

   

%?@8B=VABL, O:C 287=0G0;8 70 B5AB>< «G>2=8:>289 1V3 4 E 9 <», ?V4 

2?;82>< 70=OBL 70 ?@>3@0<>N DVB=5AC 7@>A;0 C ?@54AB02=8FL 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C (=0 6,4 %; t = 4,00; p < 0,001) B0 C ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C (=0 2,8 %; t = 2,77; p < 0,01).  

' ?@54AB02=8FL 5:B><>@D=>3> B0 5=4><>@D=>3> A><0B>B8?V2 A5@54=V 

7=0G5==O G0AC ?>4>;0==O B5AB>2>W 48AB0=FVW «G>2=8:>289 1V3 4 E 9 <» 

7<5=HC20;8AO, 0;5 AB0B8AB8G=> 7=0GCI>W 2V4<V==>ABV 2V4 40=8E, 287=0G5=8E 4> 

?>G0B:C 70=OBL, 28O2;5=> =5 1C;> (p > 0,05) (@8A. 4.45, 482. 4>40B>: B01;. �.4). 

 

1 2 3 4 5 
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$8A. 4.44. �8=0<V:0 281CE>2>W A8;8 C 6V=>: @V7=8E A><0B>B8?V2 ?V4 
2?;82>< 70=OBL DVB=5A><: 

3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 
5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 

5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 
B86=V; 

2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05; ** 3 
@ < 0,01 

 

�0=OBBO 70 ?@>3@0<>N DVB=5AC =5 28:;8:0;8 AB0B8AB8G=> 7=0GCI>3> 

7@>AB0==O 3=CG:>ABV C ?@54AB02=8FL CAVE 4>A;V465=8E A><0B>B8?V2 (p > 0,05), 

E>G0 =0 :>6=><C 7 :>=B@>;L=8E 5B0?V2 4>A;V465==O DV:AC20;8 7@>AB0==O 

A5@54=VE 7=0G5=L B5ABC «=0E8; BC;C10 2?5@54 7 ?>;>65==O A84OG8» (482. 

4>40B>: B01;. �.4). 

�0=OBBO 70 ?@>3@0<>N DVB=5AC 28:;8:0;8 AB0B8AB8G=> 7=0GCI5 

7@>AB0==O H284:VA=>-A8;>2>W 28B@820;>ABV, O:C 287=0G0;8 70 B5AB>< 

«?V4=V<0==O BC;C10 2 AV4 V7 ?>;>65==O ;560G8 70 1 E2» C ?@54AB02=8FL CAVE 

4>A;V465=8E A><0B>B8?V2. &0:, C 6V=>: 5:B><>@D=>3> A><0B>B8?C A5@54=є 

7=0G5==O 7@>A;> =0 15,3 % (t = 2,91; p < 0,01); C 6V=>: 5=4><>@D=>3> 

A><0B>B8?C 3 7@>A;> =0 10,3 % (t = 2,34; p < 0,05); C 6V=>: 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C 3 7@>A;> =0 19,6 % (t = 2,50; p < 0,05); C 6V=>: 

710;0=A>20=>3> A><0B>B8?C 3 7@>A;> =0 7,8 % (t = 2,51; p < 0,05) (@8A. 4.46, 

482. 4>40B>: B01;. �.4). 

1 2 3 4 5 
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$8A. 4.45. �8=0<V:0 A?@8B=>ABV C 6V=>: @V7=8E A><0B>B8?V2 ?V4 2?;82>< 

70=OBL DVB=5A><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05; ** 3 

@ < 0,01; *** 3 @ < 0,001 

 

 

 
$8A. 4.46. �8=0<V:0 H284:VA=>-A8;>2>W 28B@820;>ABV C 6V=>: @V7=8E 

A><0B>B8?V2 ?V4 2?;82>< 70=OBL DVB=5A><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05; ** 3 

@ < 0,01; *** 3 @ < 0,001 

 
%8;>20 28B@820;VABL, O:C 287=0G0;8 70 B5AB>< «738=0==O B0 @>738=0==O 

@C: 2 C?>@V ;560G8», ?V4 2?;82>< 70=OBL DVB=5A>< B0:>6 AB0B8AB8G=> 7=0GCI5 

7@>A;0 C ?@54AB02=8FL CAVE 4>A;V465=8E A><0B>B8?V2. &0:, C 6V=>: 

5:B><>@D=>3> A><0B>B8?C A5@54=L>3@C?>25 7=0G5==O 70 F8< B5AB>< 

1 2 3 4 5 

1 2 3 4 5 
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71V;LH8;>AO =0 50,0 % (t = 3,19; p < 0,01); C 6V=>: 5=4><>@D=>3> A><0B>B8?C 3 

7@>A;> =0 58,6 % (t = 2,27; p < 0,05); C 6V=>: 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C 3 7@>A;> =0 40,0 % (t = 3,41; p < 0,01); C 6V=>: 710;0=A>20=>3> 

A><0B>B8?C 3 7@>A;> =0 49,1 % (t = 3,52; p < 0,01) (@8A. 4.47, 482. 4>40B>: B01;. 

�.4).  

 

 

 
$8A. 4.47. �8=0<V:0 A8;>2>W 28B@820;>ABV C 6V=>: @V7=8E A><0B>B8?V2 ?V4 

2?;82>< 70=OBL DVB=5A><: 
3@C?8 70 A><0B>B8?><: 1 3 5:B><>@D=89, 2 3 5=4><>@D=89, 3 3 

5=4><>@D=>-<57><>@D=89, 4 3 710;0=A>20=89, 5 3 157 C@0EC20==O A><0B>B8?C; 
5B0?8:  3 4> ?>G0B:C 70=OBL,        3  G5@57 12 B86=V2,    3 G5@57 24 

B86=V; 
2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: * 3 p < 0,05; ** 3 

@ < 0,01; *** 3 @ < 0,001 

 

4.5.4. �8=0<V:0 ?>:07=8:V2 A5@F52>-AC48==>W A8AB5<8. �0=OBBO 70 
?@>3@0<>N DVB=5AC =5 28:;8:0;8 AB0B8AB8G=> 7=0GCI8E 7<V= �& V +%% C AB0=V 

2V4=>A=>3> <’O7>2>3> A?>:>N B0 �& ?VA;O 4>7>20=8E 25;>5@3><5B@8G=8E 

=020=B065=L (1 �B B0 2 �B =0 :3 <0A8 BV;0 28?@>1C20=>W) C 6V=>: ?5@H>3> 

?5@V>4C 7@V;>3> 2V:C (B01;. 4.10).  

%5@54 6V=>:, @>7?>4V;5=8E 70 >7=0:0<8 A><0B>B8?C, B0:>6 =5 28O28;8 

AB0B8AB8G=> 7=0GCI8E 7<V= 70 6>4=8< V7 4>A;V465=8E ?>:07=8:V2 DC=:FVW 

A5@F52>-AC48==>W A8AB5<8 (p > 0,05) (482. 4>40B>: B01;. �.5). 

 

 

 

1 2 3 4 5 
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&45?<JO 4.10 
�?;82 70=OBь 70 ?@>3@0<>N DVB=5AC =0 ?>:07=8:8 �& V +%% C AB0=V 

<’O7>2>3> A?>:>N B0 �& ?VA;O 4>7>20=8E DV78G=8E =020=B065=ь C 6V=>: 
25-35 @>:V2 (n = 86) 

 
#>:07=8:8 

                          %5@54=O 25;8G8=0  ± m,  
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

+%%, C4.·E2-1 80,8±0,46 80,8±0,42 80,8±0,44 

%8AB>;VG=89 �&, << 
@B. AB.  

113,1±0,88 113,3±0,77 113,5±0,66 

�V0AB>;VG=89 �&, << 
@B. AB.   

72,4±0,88 73,0±0,66 73,0±0,77 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
127,5±0,99 

 
127,6±0,99 

 
127,8±0,88 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
66,7±0,88 

 
67,8±0,88 

 
67,3±0,88 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
141,8±1,21 

 
142,7±1,21 

 
142,6±0,77 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
57,0±1,98 

 
58,8±1,98 

 
58,3±1,98 

 

 

4.6. �8=0<V:0 ?>:07=8:V2 DV78G=>3> AB0=C 6V=>: ?5@H>3> ?5@V>4C 
7@V;>3> 2V:C, O:V A8AB5<=> =5 709<0NBьAO @CE>2>N 0:B82=VABN 

 

4.6.1. �8=0<V:0 ?>:07=8:V2 DV78G=>3> @>728B:C. ' 28?@>1C20=8E 
:>=B@>;L=>W 3@C?8, O:V A8AB5<=> =5 709<0;8AO @CE>2>N 0:B82=VABN ?@>BO3>< 

5:A?5@8<5=B0;L=>W G0AB8=8 4>A;V465==O =5 28O2;5=> AB0B8AB8G=> 7=0GCI8E 

7<V= ?>:07=8:V2 DV78G=>3> @>728B:C (p > 0,05) (B01;. 4.11). ' 6V=>: 

:>=B@>;L=>W 3@C?8, @>7?>4V;5=8E 70 >7=0:0<8 A><0B>B8?C, <0A0 BV;0, � &, 

2V4A>B:>289 2<VAB <’O7V2 B0 68@C 2 >@30=V7<V, 2<VAB 2VAF5@0;L=>3> 68@C B0 

>A=>2=89 >1<V= =0 2AVE :>=B@>;L=8E 5B0?0E 4>A;V465==O =5 707=0;8 

AB0B8AB8G=> 7=0GCI8E 7<V= (p > 0,05) (482. 4>40B>: B01;. �.1). 
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&45?<JO 4.11 
�8=0<V:0 ?>:07=8:V2 DV78G=>3> @>728B:C 6V=>: 25-35 @>:V2 

:>=B@>;ь=>W 3@C?8 (n =64) 
 

#>:07=8:8 
                          %5@54=O 25;8G8=0  ± m  

=0 ?>G0B:C 
4>A;V465==O 

G5@57 12 B86=V2 G5@57 24 B86=V        

 0A0 BV;0, :3 61,3±1,13 61,3±1,10 61,4±1,11 

� &, :3·(<2)-1 21,4±0,34 21,4±0,33 21,4±0,32 

�<VAB <’O7V2, %    30,1±0,17 30,1±0,17 30,0±0,17 

�<VAB 68@C, %    30,2±0,36 30,2±0,36 30,2±0,35 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

4,0±0,19 4,1±0,21 4,1±0,21 

"A=>2=89 >1<V=, :0; 1350,0±14,59 1352,0±14,21 1350,6±14,23 

 
 

4.6.2. �8=0<V:0 ?>:07=8:V2 DC=:FV>=0;ь=>W ?V43>B>2;5=>ABV. 
�>A;V465==O DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 

2V:C, O:V A8AB5<=> =5 709<0;8AO @CE>2>N 0:B82=VABN, =5 28O28;> AB0B8AB8G=> 

7=0GCI8E 7<V= ?>:07=8:V2 0=05@>1=>W 0;0:B0B=>W, 0=05@>1=>W ;0:B0B=>W B0 

05@>1=>W @>1>B>740B=>ABV >@30=V7<C. !0 F5 2:07Cє 2V4ACB=O AB0B8AB8G=> 

7=0GCI0 2V4<V==VABL O: 70 01A>;NB=8<8, B0: V 70 2V4=>A=8<8 ?>:07=8:0<8 

DC=:FV>=0;L=>W ?V43>B>2;5=>ABV (p > 0,05) (B01;. 4.12).  

' 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C, @>7?>4V;5=8E 70 >7=0:0<8 

A><0B>B8?C, B0:>6 =5 28O2;5=> AB0B8AB8G=> 7=0GCI8E 7<V= 70 6>4=8< V7 

?>:07=8:V2 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV (p > 0,05) (482. 4>40B>: B01;. �.2). 

&0:8< G8=><, <8 2AB0=>28;8, I> 2V4ACB=VABL A8AB5<=>3> ?V4E>4C 4> 

>@30=V70FVW >A>18AB>W @CE>2>W 0:B82=>ABV =5 A?@8Oє ?>78B82=8< 7<V=0< 

?>:07=8:V2 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV, V, 7>:@5<0, ?>:07=8:0 VO2 max, 70 

O:8< >FV=NNBL @V25=L DV78G=>3> 74>@>2’O. 
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&45?<JO 4.12 
�8=0<V:0 ?>:07=8:V2 05@>1=>W B0 0=05@>1=>W ?@>4C:B82=>ABV >@30=V7<C 

6V=>: 25-35 @>:V2 :>=B@>;ь=>W 3@C?8 (n =64) 

 
#>:07=8:8 

                          %5@54=O 25;8G8=0  ± m  

=0 ?>G0B:C 
4>A;V465==O 

G5@57 12 B86=V2 G5@57 24 B86=V        

��=& 10, :3<·E2-1 2365,7±63,09 2359,6±61,33 2360,1±61,98 

��=& 10, :3<·E2-1·:3-1    38,2±0,48 38,1±0,48 38,1±0,48 

��=& 30, :3<·E2-1 2143,3±55,97 2129,5±54,61 2132,3±54,30 

��=& 30, :3<·E2-1·:3-1    34,6±0,64 34,4±0,64 34,4±0,61 

 �� $, :3<·E2-1 1494,3±26,21 1497,9±26,95 1499,0±27,65 

 �� $, :3<·E2-1·:3-1    24,4±0,43 24,5±0,39 24,5±0,38 

#�!", �B 135,9±1,34 136,3±1,07 136,6±1,07 

#�!", �B·:3-1 2,2±0,03 2,2±0,03 2,2±0,03 

VO2 max, <;·E2-1 2525,4±12,29 2527,7±19,53 2528,6±19,46 

VO2 max, <;·E2-1·:3-1   41,7±0,55 41,8±0,54 41,7±0,54 

 
 

4.6.3. �8=0<V:0 ?>:07=8:V2 DV78G=>W ?V43>B>2;5=>ABV. ' 3@C?V 6V=>: 

?5@H>3> ?5@V>4C 7@V;>3> 2V:C, O:V A8AB5<=> =5 709<0;8AO @CE>2>N 0:B82=VABN, 

=5 28O2;5=> VAB>B=8E 7<V= ?>:07=8:V2 DV78G=>W ?V43>B>2;5=>ABV, =0 I> 2:07Cє 

2V4ACB=O AB0B8AB8G=> 7=0GCI0 2V4<V==VABL =0 2AVE 5B0?0E 4>A;V465==O. %;V4 

2V47=0G8B8, I> 70 B5AB>< «738=0==O B0 @>738=0==O @C: 2 C?>@V ;560G8», O:89 

E0@0:B5@87Cє A8;>2C 28B@820;VABL, B0 70 B5AB>< «?V4=V<0==O BC;C10 2 AV4 V7 

?>;>65==O ;560G8 70 1 E2», O:89 E0@0:B5@87Cє H284:VA=>-A8;>2C 

28B@820;VABL, =0O2=0 B5=45=FVO 4> 7=865==O @57C;LB0BC (B01;. 4.13). 

' 6V=>:, @>7?>4V;5=8E 70 >7=0:0<8 A><0B>B8?C, B0:>6 =5 28O2;5=> 

AB0B8AB8G=> 7=0GCI8E 7<V= 70 CAV<0 ?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV 

(482. 4>40B>: B01;. �.3). 
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&45?<JO 4.13 
�8=0<V:0 ?>:07=8:V2 DV78G=>W ?V43>B>2;5=>ABV 6V=>: 25-35 @>:V2 

:>=B@>;ь=>W 3@C?8 (n =64) 
 

#>:07=8:8 
                          %5@54=O 25;8G8=0  ± m  

=0 ?>G0B:C 
4>A;V465==O 

G5@57 12 B86=V2 G5@57 24 B86=V        

�V3 2000 <, E2 12,74±0,230 12,73±0,228 12,75±0,226 

�V3 100 <, A    18,1±0,15 18,0±0,16 18,1±0,16 

%8;0 ?@02>W :8ABV, :3 28,9±0,38 29,0±0,32 29,0±0,32 

%8;0 ;V2>W :8ABV, :3 26,7±0,43 27,0±0,35 27,1±0,32 

%B@81>: C 4>268=C 7 
<VAFO, A< 

166,0±2,42 166,6±2,35 166,5±2,27 

+>2=8:>289 1V3 4 E 9 
<, A    

11,1±0,06 11,2±0,07 11,2±0,06 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
17,6±0,62 

 
17,7±0,59 

 
17,8±0,61 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
36,0±0,89 

 
35,8±0,83 

 
35,8±0,80 

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
9,9±0,67 

 
9,5±0,64 

 
9,2±0,64 

 
 

4.6.4. �8=0<V:0 ?>:07=8:V2 A5@F52>-AC48==>W A8AB5<8. #@>BO3>< 
5:A?5@8<5=B0;L=>W G0AB8=8 4>A;V465==O C 6V=>: :>=B@>;L=>W 3@C?8 =5 

28O2;5=> AB0B8AB8G=> 7=0GCI8E 7<V= �& V +%% C AB0=V 2V4=>A=>3> <’O7>2>3> 

A?>:>N B0 �& ?VA;O 4>7>20=8E 25;>5@3><5B@8G=8E =020=B065=L 1 �B B0 2 �B 

=0 :3 <0A8 BV;0 28?@>1C20=>W (B01;8FO 4.14). %5@54 6V=>:, @>7?>4V;5=8E 70 

>7=0:0<8 A><0B>B8?C, <8 B0:>6 =5 28O28;8 AB0B8AB8G=> 7=0GCI8E 7<V= 70 

6>4=8< V7 4>A;V465=8E ?>:07=8:V2 DC=:FVW A5@F52>-AC48==>W A8AB5<8 (p > 

0,05) (482. 4>40B>: B01;. �.4). 
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&45?<JO 4.14 
�8=0<V:0 ?>:07=8:V2 �& V +%% C AB0=V <’O7>2>3> A?>:>N B0 �& 

?VA;O 4>7>20=8E DV78G=8E =020=B065=ь 6V=>: 25-35 @>:V2 :>=B@>;ь=>W 
3@C?8 (n =64) 

 
#>:07=8:8 

                          %5@54=O 25;8G8=0  ± m  

=0 ?>G0B:C 
4>A;V465==O 

G5@57 12 B86=V2 G5@57 24 B86=V        

+%%, C4.·E2-1 80,9±0,64 80,9±0,51 80,9±0,53 

%8AB>;VG=89 �&, << 
@B. AB.  

113,8±0,81 113,8±0,80 114,1±0,80 

�V0AB>;VG=89 �&, << 
@B. AB.   

73,0±0,81 73,1±0,80 73,3±0,80 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
124,8±0,81 

 
125,1±0,80 

 
125,3±0,80 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
69,5±0,81 

 
69,4±0,80 

 
69,5±0,80 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
141,2±0,94 

 
141,6±0,80 

 
142,0±0,80 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
62,7±2,15 

 
62,8±2,13 

 
62,9±2,13 

 

�8A=>2:8 4> @>74V;C 4 
 

�0=OBBO 70 ?@>3@0<>N 0:20DVB=5AC 28:;8:0;8 C 6V=>: ?5@H>3> ?5@V>4C 

7@V;>3> 2V:C @V7=8E A><0B>B8?V2 =5>4=0:>2V 040?B0FV9=V 7<V=8. %5@54 

?>:07=8:V2 DV78G=>3> @>728B:C 28O2;5=> 7<5=H5==O <0A8 BV;0 B0 � & ;8H5 C 

?@54AB02=8FL 5=4><>@D=>3> V 5=4><>@D=>-<57><>@D=>3> A><0B>B8?V2. %5@54 

?>:07=8:V2 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 28O2;5=> 7@>AB0==O 0=05@>1=>W 

@>1>B>740B=>ABV >@30=V7<C 70 ?>:07=8:0<8 ��=& 10 2V4=., ��=& 30 2V4=. B0 

 �� $ 2V4=. C ?@54AB02=8FL CAVE A><0B>B8?V2. #>:07=8: #�!" 2V4= 7@VA ;8H5 C 

6V=>: 5:B><>@D=>3> B0 5=4><>@D=>3> A><0B>B8?C. �5@>1=0 @>1>B>740B=VABL 

>@30=V7<C 70 ?>:07=8:>< VO2 max 2V4=. 7@>A;0 ;8H5 C ?@54AB02=8FL 

5=4><>@D=>3> B0 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C.  
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�?;82 70=OBL 70 ?@>3@0<>N 0:20DVB=5AC =0 DV78G=V O:>ABV ?@>O282AO 

7@>AB0==O< H284:VA=>W 28B@820;>ABV B0 H284:VA=>-A8;>2>W 28B@820;>ABV C 

?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C B0 7@>AB0==O< 281CE>2>W A8;8 B0 

H284:VA=>-A8;>2>W 28B@820;>ABV C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C. &0:8< G8=><, 70=OBBO 0:20DVB=5A>< 5D5:B82=VH8<8 28O28;8AO 

4;O 6V=>: 5=4><>@D=>3> B0 5=4><>@D=>-<57><>@D=>3> A><0B>B8?V2.  

�0=OBBO 70 ?@>3@0<>N >74>@>2G>3> 1V3C A5@54 ?>:07=8:V2 DV78G=>3> 

@>728B:C 28:;8:0;8 AB0B8AB8G=> 7=0GCIV 7<V=8 ;8H5 C ?@54AB02=8FL 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C, O:V ?@>O28;8AO 7=865==O< <0A8 BV;0. 

#V4 2?;82>< 70=OBL >74>@>2G8< 1V3>< A5@54 ?>:07=8:V2 DC=:FV>=0;L=>W 

?V43>B>2;5=>ABV 7@>AB0==O 707=0;8 ?5@5206=> ?>:07=8:8 05@>1=>W 

@>1>B>740B=>ABV >@30=V7<C. !091V;LH 5D5:B82=8<8 B0:V 70=OBBO 28O28;8AO 4;O 

?@54AB02=8FL 5=4><>@D=>3> B0 5=4><>@D=>-<57><>@D=>3> A><0B>B8?V2.  

�?;82 70=OBL 70 ?@>3@0<>N >74>@>2G>3> 1V3C =0 DV78G=V O:>ABV 6V=>: 

@V7=8E A><0B>B8?V2 ?@>O2828AO 7@>AB0==O< 28B@820;>ABV, H284:VA=>W 

28B@820;>ABV, 281CE>2>W A8;8 B0 A?@8B=>ABV C ?@54AB02=8FL 5=4><>@D=>3> 

A><0B>B8?C; 28B@820;>ABV, 281CE>2>W A8;8 B0 A?@8B=>ABV 3 C ?@54AB02=8FL 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C; 28B@820;>ABV B0 281CE>2>W A8;8 3 C 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C. �40?B0FV9=V @50:FVW A5@F52>-

AC48==>W A8AB5<8 C 6V=>:, @>7?>4V;5=8E 70 >7=0:0<8 A><0B>B8?C, ?@>O28;8AO 

;8H5 AB0B8AB8G=> 7=0GCI8< 7=865==O< +%% C AB0=V 2V4=>A=>3> <’O7>2>3> 

A?>:>N C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C.  

�?;82 70=OBL 70 ?@>3@0<>N >74>@>2G>3> ?;020==O =0 ?>:07=8:8 

DV78G=>3> @>728B:C 6V=>: @V7=8E A><0B>B8?V2 ?@>O282AO 7<5=H5==O< <0A8 

BV;0 ;8H5 C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C. � & 7=8782AO C 

?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C, 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C B0 710;0=A>20=>3> A><0B>B8?C. �<5=H5==O 2<VABC 68@C 2 

>@30=V7<V B0 @V2=O 2VAF5@0;L=>3> 68@C 2AB0=>2;5=> ;8H5 C ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C.  
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%5@54 ?>:07=8:V2 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 28O2;5=> 7@>AB0==O 

05@>1=>W @>1>B>740B=>ABV >@30=V7<C 70 ?>:07=8:>< Vo2 max 2V4=. C ?@54AB02=8FL 

CAVE 4>A;V465=8E A><0B>B8?V2; 70 ?>:07=8:>< #�!" AB0B8AB8G=> 7=0GCI5 

7@>AB0==O 2V41C;>AO ;8H5 C 6V=>: 5=4><>@D=>3> B0 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?V2. �=05@>1=0 @>1>B>740B=VABL >@30=V7<C 7@>A;0 ;8H5 

70 ?>:07=8:>< ��=& 10 2V4=. C ?@54AB02=8FL 5:B><>@D=>3>, 5=4><>@D=>3> B0 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?V2; 70 ?>:07=8:0<8 ��=& 30 2V4=. B0 

 �� $ 2V4=. AB0B8AB8G=> 7=0GCI5 7@>AB0==O 2V41C;>AO ;8H5 C ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C.  

#V4 2?;82>< 70=OBL 70 ?@>3@0<>N >74>@>2G>3> ?;020==O =5 28O2;5=> 

AB0B8AB8G=> 7=0GCI8E 7<V= ?>:07=8:V2 DV78G=>W ?V43>B>2;5=>ABV C 

?@54AB02=8FL @V7=8E A><0B>B8?V2. %5@54 DC=:FV>=0;L=8E ?>:07=8:V2 A5@F52>-

AC48==>W A8AB5<8 B0:V 70=OBBO 28:;8:0;8 7=865==O +%% B0 A8AB>;VG=>3> �& 

?VA;O 4>7>20=>3> =020=B065==O ?>BC6=VABN 2 �B·:3 ;8H5 C 6V=>: 

5=4><>@D=>3> A><0B>B8?C. &0:8< G8=><, 70=OBBO ?;020==O< 5D5:B82=VH8<8 

28O28;8AO 4;O 6V=>: 5=4><>@D=>3> A><0B>B8?C. 

�0=OBBO 70 ?@>3@0<>N DVB=5AC =5 28:;8:0;8 AB0B8AB8G=> 7=0GCI8E 7<V= 

?>:07=8:V2 DV78G=>3> @>728B:C C 3@C?0E 6V=>:, @>7?>4V;5=8E 70 >7=0:0<8 

A><0B>B8?C. "A>1;82>ABV 2?;82C 70=OBL DVB=5A>< =0 DC=:FV>=0;L=C 

?V43>B>2;5=VABL 6V=>: @V7=8E A><0B>B8?V2 ?>;O30NBL C 7@>AB0==V ?>:07=8:V2 

0=05@>1=>W @>1>B>740B=>ABV >@30=V7<C ��=& 10, ��=& 30 C ?@54AB02=8FL CAVE 

4>A;V465=8E A><0B>B8?V2. #>:07=8:  �� $ 7@VA ;8H5 C ?@54AB02=8FL 

5=4><>@D=>3> B0 710;0=A>20=>3> A><0B>B8?V2.  

�03><8< 28O282AO 2?;82 70=OBL 70 ?@>3@0<>N DVB=5AC =0 DV78G=C 

?V43>B>2;5=VABL 6V=>: @V7=8E A><0B>B8?V2. �8O2;5=> AB0B8AB8G=> 7=0GCI5 

7@>AB0==O A8;8 ?@02>W V ;V2>W :8ABV, H284:VA=>W 28B@820;>ABV, 281CE>2>W A8;8, 

H284:VA=>-A8;>2>W 28B@820;>ABV, A8;>2>W 28B@820;>ABV C 6V=>: 5:B><>@D=>3> 

A><0B>B8?C; 7@>AB0==O H284:VA=>W 28B@820;>ABV, H284:VA=>-A8;>2>W 

28B@820;>ABV B0 A8;>2>W 28B@820;>ABV C 6V=>: 5=4><>@D=>3> A><0B>B8?C; 

7@>AB0==O A8;8 ?@02>W V ;V2>W :8ABV, A?@8B=>ABV, H284:VA=>-A8;>2>W 
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28B@820;>ABV B0 A8;>2>W 28B@820;>ABV C 6V=>: 5=4><>@D=>-<57><>@D=>3> B0 

710;0=A>20=>3> A><0B>B8?V2. 

' 6V=>:, O:V A8AB5<=> =5 709<0;8AO 6>4=8< 284>< @CE>2>W 0:B82=>ABV, 

=5 28O2;5=> AB0B8AB8G=> 7=0GCI8E 7<V= ?>:07=8:V2 DV78G=>3> @>728B:C, 

DC=:FV>=0;L=>W B0 DV78G=>W ?V43>B>2;5=>ABV.  

 0B5@V0;8 FL>3> @>74V;C ?@54AB02;5=V C ?C1;V:0FVOE [146, 150, 151, 152, 

153, 154, 155, 156, 157, 158, 164, 248, 399]. 
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$"���� 5 

�"$��/*�/ #"���!���� ('!�*�"!��Ь!"� &� (���+!"� 
#���"&"���!"%&� � #"���!��� � (���+!"�" $"���&�' 

��!"� $��!�) %" �&"&�#�� 

  

�A=Cє 1030B> G8==8:V2, O:V 2?;820NBL =0 DC=:FV>=0;L=V <>6;82>ABV 

;N48=8, 0 A0<5: 35=5B8G=89 D0:B>@ V D0:B>@8 2?;82C 7>2=VH=L>3> 

A5@54>28I0. �8H5 ?@>2V2H8 :>@5;OFV9=89 0=0;V7 <V6 ?>:07=8:0<8 

DC=:FV>=0;L=>W B0 DV78G=>W ?V43>B>2;5=>ABV B0 ?>:07=8:0<8, O:V, =0 4C<:C 

2G5=8E, 2?;820NBL =0 WE=V9 @V25=L, <>6=0 4>AB>2V@=> 2AB0=>28B8 @>;L B>3> G8 

V=H>3> G8==8:0. �A=CNBL ?C1;V:0FVW, O:V 4>2>4OBL 287=0G0;L=89 2?;82 

:><?>=5=B=>3> A:;04C <0A8 BV;0 ;N48=8 =0 WW DC=:FV>=0;L=V <>6;82>ABV. 

"4=0: @>;L :>6=>3> :><?>=5=B0 C D>@<C20==V @V2=O DC=:FV>=0;L=8E 

<>6;82>AB59 ;N48=8 C ?@54AB02=8:V2 @V7=8E A><0B>B8?V2 =5 4>A;V465=>. 

 

5.1. �>@5;OFVO ?>:07=8:V2 DC=:FV>=0;ь=>W ?V43>B>2;5=>ABV 7 
:><?>=5=B=8< A:;04>< <0A8 BV;0, <0A>N BV;0, � & 

 

�>A;V482H8 :>@5;OFV9=V 72’O7:8 ?>:07=8:V2 VO2 max 01A. B0 V>2 max 2V4=. V7 

:><?>=5=B=8< A:;04>< <0A8 BV;0, <0A>N BV;0 B0 � & C 6V=>: ?5@H>3> ?5@V>4C 

7@V;>3> 2V:C, 28O2;5=> =02545=V =86G5 B5=45=FVW. ' ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C 2AB0=>2;5=> ?>78B82=89 72’O7>: ?><V@=>3> ABC?5=O 

<V6 ?>:07=8:>< VO2 max 01A. B0 <0A>N BV;0 (r = 0,385; p < 0,001) (B01;. 5.1).  

�>A;V465==O :>@5;OFV9=8E 72’O7:V2 ?>:07=8:0 V>2 max 2V4=. 28O28;> 

?@O<89 72’O7>: ?><V@=>3> ABC?5=O 7 2V4A>B:>28< 2<VAB>< <’O7>2>3> 

:><?>=5=B0 (r = 0,404; p < 0,001), >15@=5=89 72’O7>: ?><VB=>3> ABC?5=O 7 � & 

(r = -0,609; p < 0,001) B0 >15@=5=89 72’O7>: 28A>:>3> ABC?5=O 7 <0A>N BV;0 

(r = 0,817; p < 0,001) (482. B01;. 5.1). &0:8< G8=><, <8 2AB0=>28;8, I> C 6V=>: 

5=4><>@D=>3> A><0B>B8?C <’O7>289 :><?>=5=B <0є ?><V@=89 ?>78B82=89 

2?;82 =0 ?>:07=8: VO2 max 2V4=., 2V4ACB=V9 1C4L-O:89 2?;82 68@>2>3> 
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:><?>=5=B0 B0 2VAF5@0;L=>3> 68@C =0 VO2 max 01A. B0 V>2 max 2V4=., 2V4<VG5=> 

28A>:89 ABC?V=L =530B82=>3> 2?;82C <0A8 BV;0 =0 ?>:07=8: VO2 max 2V4=., 0 B0:>6 

?><VB=89 ABC?V=L =530B82=>3> 2?;82C � & =0 ?>:07=8: VO2 max 2V4=.. 

 

&45?<JO 5.1 

�70є<>72’O7>: <0:A8<0;ь=>3> A?>6820==O :8A=N 7 <0A>N BV;0, V=45:A>< 
<0A8 BV;0 B0 :><?>=5=B=8< A:;04>< BV;0 C ?@54AB02=8Fь 5=4><>@D=>3> 

A><0B>B8?C (n = 92) 
#>:07=8
:8 

�8@>289 
:><?>=5=B 

 ’O7>289 
:><?>=5=B 

�VAF5@0;L=89 
68@ 

 0A0 BV;0 �=45:A <0A8 
BV;0 

r p r p r p r p r p 

VO2 max 

01A. 0,112 
 

p>0,05 -0,031 
 

p>0,05 0,281 
 

p<0,05 0,385 
 

p<0,05 
 

0,296 
 

p<0,05 
VO2 max 

2V4=. 
 

-0,169 
 

p>0,05 
 

0,404 
 

p<0,05 
 

0,127 
 

p>0,05 
 

-0,817 
 

p<0,001 
 

-0,609 
 

 p<0,001 
#@8<VB:8:  1. r 3 :>5DVFVє=B :>@5;OFVW;  

2. p 3 @V25=L AB0B8AB8G=>W 7=0GCI>ABV 
 

' ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C 2AB0=>2;5=> ?>78B82=89 

72’O7>: ?><V@=>3> ABC?5=O <V6 ?>:07=8:>< VO2 max 01A. V <0A>N BV;0 (r = 0,409; 

p < 0,001) B0 ?>78B82=89 72’O7>: ?><V@=>3> ABC?5=O <V6 ?>:07=8:><               

VO2 max 01A. B0 � & (r = 0,311; p < 0,01) (B01;. 5.2). �@V< FL>3>, 28O2;5=> 

>15@=5=89 72’O7>: ?><V@=>3> ABC?5=O <V6 ?>:07=8:>< VO2 max 2V4=. V <0A>N BV;0 

(r = -0,457; p < 0,001) B0 >15@=5=89 72’O7>: ?><V@=>3> ABC?5=O <V6 ?>:07=8:>< 

VO2 max 2V4=. B0 � & (r = -0,429; p < 0,001). &0:8< G8=><, <8 2AB0=>28;8 

2V4ACB=VABL 1C4L O:>3> 2?;82C <’O7>2>3> :><?>=5=B0, 68@>2>3> :><?>=5=B0 B0 

2VAF5@0;L=>3> 68@C =0 ?>:07=8:8 VO2 max 01A. B0 VO2 max 2V4=. C 6V=>: 

5:B><>@D=>3> A><0B>B8?C.  

�8O2;5=> ?>78B82=89 2?;82 ?><V@=>3> ABC?5=O <0A8 BV;0 B0 � & =0 

?>:07=8: VO2 max 01A. B0 =530B82=89 2?;82 ?><V@=>3> ABC?5=O <0A8 BV;0 B0 � & 

=0 ?>:07=8: VO2 max 2V4=.. %;V4 2V47=0G8B8, I>, =0 2V4<V=C 2V4 ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C, C 6V=>: 5:B><>@D=>3> A><0B>B8?C 28O2;5=> 

<5=H89 ABC?V=L =530B82=>3> 2?;82C =0 ?>:07=8: VO2 max 2V4=. <0A8 BV;0 B0 � &. 
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&45?<JO 5.2 

�70є<>72’O7>: <0:A8<0;ь=>3> A?>6820==O :8A=N 7 <0A>N BV;0, V=45:A>< 
<0A8 BV;0 B0 :><?>=5=B=8< A:;04>< BV;0 C ?@54AB02=8Fь 5:B><>@D=>3> 

A><0B>B8?C (n = 94) 
#>:07=8
:8 

�8@>289 
:><?>=5=B 

 ’O7>289 
:><?>=5=B 

�VAF5@0;L=89 
68@ 

 0A0 BV;0 �=45:A <0A8 
BV;0 

r p r p r p r p r p 

VO2  max 

01A. 
0,045 p>0,05 0,063 p>0,05 -0,001 p>0,05 0,409 p<0,001 0,311 p<0,01 

VO2  max 

2V4=. 
0,084 p>0,05 -0,088 p>0,05 -0,147 p>0,05 -0,457 p<0,001 -0,429 p<0,001 

#@8<VB:8:  1. r 3 :>5DVFVє=B :>@5;OFVW;  
2. p 3 @V25=L AB0B8AB8G=>W 7=0GCI>ABV 

 

' ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 2AB0=>2;5=> 

?>78B82=89 72’O7>: ?><V@=>3> ABC?5=O <V6 ?>:07=8:>< VO2 max 01A. B0 <0A>N 

BV;0 (r = 0,359; p < 0,001). �>A;V465==O :>@5;OFV9=8E 72’O7:V2 ?>:07=8:0 

VO2 max 2V4=. 28O28;> >15@=5=89 72’O7>: 28A>:>3> ABC?5=O 7 <0A>N BV;0 (r = -

0,784; p < 0,001), >15@=5=89 72’O7>: ?><VB=>3> ABC?5=O 7 � & (r = -0,622; 

p < 0,001) B0 >15@=5=89 72’O7>: ?><V@=>3> ABC?5=O V7 2<VAB>< 2VAF5@0;L=>3> 

68@C (r = -0,342; p < 0,001) (B01;. 5.3).  

 

&45?<JO 5.3 

�70є<>72’O7>: <0:A8<0;ь=>3> A?>6820==O :8A=N 7 <0A>N BV;0, V=45:A>< 
<0A8 BV;0 B0 :><?>=5=B=8< A:;04>< BV;0 C ?@54AB02=8Fь 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C (n = 104) 
#>:07=8
:8 

�8@>289 
:><?>=5=B 

 ’O7>289 
:><?>=5=B 

�VAF5@0;L=89 
68@ 

 0A0 BV;0 �=45:A <0A8 
BV;0 

r p r p r p r p r p 
VO2  max 

01A. 
-0,208 p<0,05 0,169 p>0,05 0,156 p>0,05 0,359 p<0,001 0,145 p>0,05 

VO2  max 

2V4=. 
-0,251 p<0,05 0,229 p<0,05 -0,342 p<0,001 -0,784 p<0,001 -0,622 p<0,001 

#@8<VB:8:  1. r 3 :>5DVFVє=B :>@5;OFVW;  
2. p 3 @V25=L AB0B8AB8G=>W 7=0GCI>ABV 
 

&0:8< G8=><, 28O2;5=>, I> C 6V=>: 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C 2V4A>B:>289 2<VAB <’O7V2 2 >@30=V7<V B0 2V4A>B:>289 2<VAB 68@C 2 
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>@30=V7<V =5 2?;820NBL =0 7=0G5==O VO2 max 01A.  B0 VO2 max 2V4=.. �<VAB 

2VAF5@0;L=>3> 68@C <0є =530B82=89 ?><V@=89 2?;82 =0 ?>:07=8: VO2 max 2V4=..  

 0A0 BV;0 <0є ?>78B82=89 ?><V@=89 2?;82 =0 ?>:07=8: VO2 max 01A. B0 

=530B82=89 2?;82 28A>:>3> ABC?5=O =0 ?>:07=8: VO2 max 2V4=.. � & =5 <0є 

VAB>B=>3> 2?;82C =0 ?>:07=8: VO2 ma 01A. B0 <0є =530B82=89 2?;82 ?><VB=>3> 

ABC?5=O =0 ?>:07=8: VO2 max 01A..  

' ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C 2AB0=>2;5=> ?>78B82=89 

72'O7>: ?><V@=>3> ABC?5=O <V6 ?>:07=8:>< VO2 max 01A. B0 <0A>N BV;0 (r = 0,330; 

p < 0,001) V <V6 ?>:07=8:>< VO2 max 01A. B0 � & (r = 0,329; p < 0,001).   V6 

?>:07=8:>< VO2 max 2V4=. 2AB0=>2;5=> =530B82=89 72’O7>: ?><V@=>3> ABC?5=O V7 

2<VAB>< 2VAF5@0;L=>3> 68@C (r = 0,314; p < 0,01), =530B82=89 72’O7>: ?><VB=>3> 

ABC?5=O 7 <0A>N BV;0 (r = 0,666; p < 0,001) B0 7 � & (r = -0,542; p < 0,001) 

(B01;. 5.4).   

 

&45?<JO 5.4 

�70є<>72’O7>: <0:A8<0;ь=>3> A?>6820==O :8A=N 7 <0A>N BV;0, V=45:A>< 
<0A8 BV;0 B0 :><?>=5=B=8< A:;04>< BV;0 C ?@54AB02=8Fь 710;0=A>20=>3> 

A><0B>B8?C (n = 102) 
#>:07=8
:8 

�8@>289 
:><?>=5=B 

 ’O7>289 
:><?>=5=B 

�VAF5@0;L=89 
68@ 

 0A0 BV;0 �=45:A <0A8 
BV;0 

r p r p r p r p r p 
VO2  max 

01A. 
0,059 p>0,05 0,105 p>0,05 0,196 p<0,05 0,330 p<0,001 0,329 p<0,001 

VO2  max 

2V4=. 
-0,144 p>0,05 -0,114 p>0,05 -0,314 p<0,01 -0,666 p<0,001 -0,542 p<0,001 

#@8<VB:8:  1. r 3 :>5DVFVє=B :>@5;OFVW;  
2. p 3 @V25=L AB0B8AB8G=>W 7=0GCI>ABV 

 

&0:V 40=V 2:07CNBL =0 B5, I> C 6V=>: 710;0=A>20=>3> A><0B>B8?C <’O7>289 B0 

68@>289 :><?>=5=B =5 2?;820NBL =0 ?>:07=8:8 VO2 max 01A. B0 VO2 max 2V4=.; 

2VAF5@0;L=89 68@ G8=8BL =530B82=C 4VN ?><V@=>3> ABC?5=O =0 ?>:07=8: 

VO2 max 2V4=.; 1V;LHV 7=0G5==O <0A8 BV;0 7=0G=>N <V@>N >1C<>2;NNBL 28IV 

7=0G5==O ?>:07=8:0 VO2 max 01A. B0 ACBBє2> >1C<>2;NNBL <5=HV 7=0G5==O 

?>:07=8:0 V"2 max 2V4=.. 
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#@>2545=89 :>@5;OFV9=89 0=0;V7 B0 ?>:07=8:V2 VO2 max 01A. B0 VO2 max 2V4=. V7 

<0A>N BV;0, � & B0 :><?>=5=B=8< A:;04>< BV;0 C 3@C?V 6V=>:, O:0 >1’є4=Cє 

?@54AB02=8FL CAVE A><0B>B8?V2, 28O282 =530B82=89 72’O7>: ?><VB=>3> ABC?5=O 

<V6 ?>:07=8:>< VO2 max 2V4=. 7 >4=VєW AB>@>=8, B0 2V4A>B:>28< 2<VAB>< 68@C 2 

>@30=V7<V (r = -0,574; p < 0,001) V 2<VAB>< 2VAF5@0;L=>3> 68@C (r = -0,583; 

p < 0,001) 3 7 V=H>W.  

�>@5;OFVN  <0A8 BV;0 7 ?>:07=8:>< VO2 max 01A. <>6=0 >E0@0:B5@87C20B8 

O: ?>78B82=0 ?><V@=>3> ABC?5=O (r = 0,459; p < 0,001), 0 <0A8 BV;0 7 ?>:07=8:>< 

VO2 max 2V4=. 3 O: =530B82=0 28A>:>3> ABC?5=O (r = -0,793; p < 0,001). �>@5;OFVO 

� & V7 ?>:07=8:>< V>2 max 01A. E0@0:B5@87CєBLAO O: ?>78B82=0 ?><V@=>3> 

ABC?5=O (r = 0,399; p < 0,001), 0 � & V7 ?>:07=8:>< VO2 max 2V4=. 3 O: =530B82=0 

?><VB=>3> ABC?5=O (r = -0,674; p < 0,001) (B01;. 5.5). 

 

&45?<JO 5.5 
�70є<>72’O7>: <0:A8<0;ь=>3> A?>6820==O :8A=N 7 <0A>N BV;0, V=45:A>< 
<0A8 BV;0 B0 :><?>=5=B=8< A:;04>< BV;0 C 6V=>: 157 C@0EC20==O 

A><0B>B8?C (n = 392) 
#>:07=8 
:8 

�8@>289 
:><?>=5=B 

 ’O7>289 
:><?>=5=B 

�VAF5@0;L=89 
68@ 

 0A0 BV;0 �=45:A <0A8 
BV;0 

r p r p r p r p r p 
VO2  max 

01A. 0,177 
 

p<0,001 0,097 
 

p>0,05 0,266 
 

p<0,001 0,459 
 

p<0,001 0,399 
 

p<0,001 
VO2  max 

2V4=. -0,574 
 

p<0,001 0,304 
 

p<0,001 -0,583 
 

p<0,001 -0,793 
 

p<0,001 -0,674 
 

p<0,001 
#@8<VB:8:  1. r 3 :>5DVFVє=B :>@5;OFVW;  

2. p 3 @V25=L AB0B8AB8G=>W 7=0GCI>ABV 
 

'7030;L=NNG8 >B@8<0=V 40=V :>@5;OFV9=>3> 0=0;V7C, A;V4 2V47=0G8B8 

=02545=V =86G5 B5=45=FVW. #@54AB02=8FV @V7=8E A><0B>B8?V2 <0NBL VAB>B=V 

2V4<V==>ABV C ABC?5=V :>@5;OFV9=8E 72’O7:V2 ?>:07=8:V2 DV78G=>3> @>728B:C B0 

05@>1=>W @>1>B>740B=>ABV >@30=V7<C. !091V;LH89 2?;82 =0 05@>1=C 

@>1>B>740B=VABL G8=8BL <0A0 BV;0, ?@8 FL><C 2V= E0@0:B5@87CєBLAO O: 

=530B82=89. ' ?@54AB02=8FL 5:B><>@D=>3> B0 710;0=A>20=>3> A><0B>B8?V2 

ABC?V=L B0:>3> 2?;82C 287=0G0єBLAO O: ?><VB=89, B>4V O: C ?@54AB02=8FL 

5=4><>@D=>3> B0 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 3 O: 28A>:89.  
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 ’O7>289 B0 68@>289 :><?>=5=B8 VAB>B=> =5 2?;820NBL =0 ?>BC6=VABL 

05@>1=8E ?@>F5AV2 5=5@3>70157?5G5==O C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C 

@V7=8E A><0B>B8?V2, =0B><VABL C 3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL CAVE 

A><0B>B8?V2, 28O2;5=> ?><VB=89 ABC?V=L =530B82=>3> 72’O7:C 2V4A>B:>2>3> 

2<VABC 68@C 2 >@30=V7<V V7 VO2 max 2V4=. B0 ?><VB=89 ABC?V=L =530B82=>3> 72’O7:C 

2<VABC 2VAF5@0;L=>3> 68@C V7 VO2 max 2V4=..  

�=0;V7 270є<>72’O7:C #�!", O:89 B0:>6 E0@0:B5@87Cє 05@>1=V 

<>6;82>ABV >@30=V7<C, 7 <0A>N BV;0, � & B0 :><?>=5=B=8< A:;04>< BV;0 C 

?@54AB02=8FL @V7=8E A><0B>B8?V2 28O282 28:;045=V =86G5 B5=45=FVW. ' 6V=>: 

5=4><>@D=>3> A><0B>B8?C 28O2;5=> ?>78B82=89 72’O7>: ?><V@=>3> ABC?5=O 

<V6 ?>:07=8:>< #�!" 01A. V <’O7>28< :><?>=5=B>< (r = 0,426; p < 0,001) B0 

?>78B82=89 72’O7>: ?><VB=>3> ABC?5=O <V6 ?>:07=8:>< #�!" 2V4=. V <’O7>28< 

:><?>=5=B>< (r = 0,581; p < 0,001) (B01;. 5.6).  

!530B82=89 72’O7>: ?><VB=>3> ABC?5=O 28O2;5=> <V6 ?>:07=8:>< 

#�!" 2V4=. V <0A>N BV;0 (r = -0,673; p < 0,001) B0  =530B82=89 72’O7>: ?><V@=>3> 

ABC?5=O <V6 ?>:07=8:>< #�!" 2V4=. B0 � & (r = 0,469; p < 0,001). !5 28O2;5=> 

4>AB>2V@=>3> 72’O7:C ?>:07=8:V2 #�!" 01A. B0 #�!" 2V4=. V7 2V4A>B:>28< 

2<VAB>< 68@C 2 >@30=V7<V B0 2<VAB>< 2VAF5@0;L=>3> 68@C (482. B01;. 5.6). 

 

&45?<JO 5.6 
�70є<>72’O7>: ?>:07=8:0 ?>@>3C 0=05@>1=>3> >1<V=C 7 <0A>N BV;0, 
V=45:A>< <0A8 BV;0 B0 :><?>=5=B=8< A:;04>< BV;0 C ?@54AB02=8Fь 

5=4><>@D=>3> A><0B>B8?C (n = 92) 
#>:07=8
:8 

�8@>289 
:><?>=5=B 

 ’O7>289 
:><?>=5=B 

�VAF5@0;L=89 
68@ 

 0A0 BV;0 �=45:A <0A8 
BV;0 

r p r p r p r p r p 
#�!" 
01A. -0,008 

 
p>0,05 0,426 

 
p<0,001 0,155 

 
p>0,05 -0,007 

 
p>0,05 0,007 

 
p>0,05 

#�!" 
2V4=. -0,134 

 
p>0,05 0,581 

 
p<0,001 0,093 

 
p>0,05 -0,673 

 
p<0,001 -0,491 

 
p<0,001 

#@8<VB:8:  1. r 3 :>5DVFVє=B :>@5;OFVW;  
2. p 3 @V25=L AB0B8AB8G=>W 7=0GCI>ABV 
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' 6V=>: 5:B><>@D=>3> A><0B>B8?C 28O2;5=> ?>78B82=89 72’O7>: 

?><V@=>3> ABC?5=O <V6 ?>:07=8:>< #�!" 01A. V <’O7>28< :><?>=5=B>< 

(r = 0,399; p < 0,001) B0 ?>78B82=89 72’O7>: ?><V@=>3> ABC?5=O <V6 ?>:07=8:>< 

#�!" 2V4=. V <’O7>28< :><?>=5=B>< (r = 0,303; p < 0,01) (B01;. 5.7). 

 

  &45?<JO 5.7 
�70є<>72’O7>: ?>:07=8:0 ?>@>3C 0=05@>1=>3> >1<V=C 7 <0A>N BV;0, 
V=45:A>< <0A8 BV;0 B0 :><?>=5=B=8< A:;04>< BV;0 C ?@54AB02=8Fь 

5:B><>@D=>3> A><0B>B8?C (n = 94) 
 

#>:07=8
:8 

�8@>289 
:><?>=5=B 

 ’O7>289 
:><?>=5=B 

�VAF5@0;L=89 
68@ 

 0A0 BV;0 �=45:A <0A8 
BV;0 

r p r p r p r p r p 
#�!" 
01A. -0,287 

 
p<0,01 0,399 

 
p<0,001 -0,086 

 
p>0,05 0,527 

 
p<0,001 0,376 

 
p<0,001 

#�!" 
2V4=. -0,285 

 
p<0,01 0,303 

 
p<0,01 -0,246 

 
p<0,05 -0,259 

 
p<0,05 -0,307 

 
p<0,01 

#@8<VB:8:  1. r 3 :>5DVFVє=B :>@5;OFVW;  
2. p 3 @V25=L AB0B8AB8G=>W 7=0GCI>ABV 

 

 V6 ?>:07=8:>< #�!" 01A. V <0A>N BV;0 VA=Cє ?>78B82=89 72’O7>: ?><VB=>3> 

ABC?5=O (r = 0,527; p < 0,001).  V6 ?>:07=8:>< #�!" 01A. V � & 2AB0=>2;5=> 

?>78B82=89 72’O7>: ?><V@=>3> ABC?5=O (r = 0,376; p < 0,001), 0 <V6 ?>:07=8:>< 

#�!" 2V4=. V � & 2AB0=>2;5=> =530B82=89 72'O7>: ?><V@=>3> ABC?5=O (r = 0,307; 

p < 0,01).  V6 68@>28< :><?>=5=B>< B0 2VAF5@0;L=8< 68@>< =5 VA=Cє 

203><>3> ABC?5=O :>@5;OFV9=>3> 72’O7:C (482. B01;. 5.7). 

' 6V=>: 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 28O2;5=> A;01:89 

ABC?V=L :>@5;OFVW ?>:07=8:0 #�!" 01A. 7 <0A>N BV;0, � & B0 :><?>=5=B=8< 

A:;04>< BV;0. �@V< FL>3>, 28O2;5=> A;01:89 ABC?V=L :>@5;OFVW ?>:07=8:0 

#�!" 2V4=. V7 2V4A>B:>28< 2<VAB>< ?V4H:V@=>3> 68@C, 2V4A>B:>28< 2<VAB>< 

<’O7V2 B0 2<VAB>< 2VAF5@0;L=>3> 68@C. !530B82=89 72’O7>: ?><VB=>3> ABC?5=O 

28O2;5=> <V6 ?>:07=8:>< #�!" 2V4=. V <0A>N BV;0 (r = -0,593; p < 0,001) B0 <V6 

?>:07=8:>< #�!" 2V4=. B0 � & (r = -0,569; p < 0,001) (B01;. 5.8). 

' 6V=>: 710;0=A>20=>3> A><0B>B8?C 28O2;5=> ?>78B82=89 72’O7>: 

?><V@=>3> ABC?5=O ?>:07=8:0 #�!" 01A. V7 2V4A>B:>28< 2<VAB>< <’O7>2>3> 
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:><?>=5=B0 (r = 0,353; p < 0,001) B0 2V4A>B:>28< 2<VAB>< 2VAF5@0;L=>3> 68@C 

(r = 0,307; p < 0,01). 

 

&45?<JO 5.8 
�70є<>72’O7>: ?>:07=8:0 ?>@>3C 0=05@>1=>3> >1<V=C 7 <0A>N BV;0, 
V=45:A>< <0A8 BV;0 B0 :><?>=5=B=8< A:;04>< BV;0 C ?@54AB02=8Fь 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C (n = 104)  
 

#>:07=8
:8 

�8@>289 
:><?>=5=B 

 ’O7>289 
:><?>=5=B 

�VAF5@0;L=89 
68@ 

 0A0 BV;0 �=45:A <0A8 
BV;0 

r p r p r p r p r p 
#�!" 
01A. -0,253 

 
p<0,05 0,222 

 
p<0,05 0,153 

 
p>0,05 0,238 

 
p<0,05 -0,015 

 
p>0,05 

#�!" 
2V4=. -0,289 

 
p<0,01 0,270 

 
p<0,01 -0,230 

 
p<0,05 -0,593 

 
p<0,001 -0,569 

 
p<0,001 

#@8<VB:8:  1. r 3 :>5DVFVє=B :>@5;OFVW;  
2. p 3 @V25=L AB0B8AB8G=>W 7=0GCI>ABV 
 

�@V< FL>3>, 2AB0=>2;5=> ?>78B82=89 72’O7>: ?><VB=>3> ABC?5=O ?>:07=8:0 

#�!" 01A. V7 <0A>N BV;0 (r = 0,659; p < 0,001) B0 ?>:07=8:>< � & (r = 0,625; 

p < 0,001). ->4> ?>:07=8:0 #�!" 2V4=., 2AB0=>2;5=> 9>3> =530B82=89 72’O7>: 

?><V@=>3> ABC?5=O 7 <0A>N BV;0 (r = 0,387; p < 0,001) (B01;. 5.9). &0:V 40=V 

2:07CNBL =0 B5, I> C 6V=>: 710;0=A>20=>3> A><0B>B8?C 28A>:V 7=0G5==O <0A8 

BV;0 B0 � & >1C<>2;NNBL 28IV 7=0G5==O #�!" 01A..        

 

&45?<JO 5.9 

�70є<>72’O7>: ?>:07=8:0 ?>@>3C 0=05@>1=>3> >1<V=C 7 <0A>N BV;0, 
V=45:A>< <0A8 BV;0 B0 :><?>=5=B=8< A:;04>< BV;0 C ?@54AB02=8Fь 

710;0=A>20=>3> A><0B>B8?C (n = 102) 
#>:07=8
:8 

�8@>289 
:><?>=5=B 

 ’O7>289 
:><?>=5=B 

�VAF5@0;L=89 
68@ 

 0A0 BV;0 �=45:A <0A8 
BV;0 

r p r p r p r p r p 
#�!" 
01A. 0,008 

 
p>0,05 0,353 

 
p<0,001 0,307 

 
p<0,01 0,659 

 
p<0,001 0,625 

 
p<0,001 

#�!" 
2V4=. -0,260 

 
p<0,01 0,187 

 
p>0,05 -0,253 

 
p<0,05 -0,387 

 
p<0,001 -0,273 

 
p<0,01 

#@8<VB:8:  1. r 3 :>5DVFVє=B :>@5;OFVW;  
2. p 3 @V25=L AB0B8AB8G=>W 7=0GCI>ABV 
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' 3@C?V 6V=>:, O:0 >1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2, 2AB0=>2;5=> 

?><V@=89 ?>78B82=89 72’O7>: ?>:07=8:0 #�!" 01A. V7 <0A>N BV;0 (r = 0,447; 

p < 0,001) B0 � & (r = 0,355; p < 0,001). �>A;V465==O< :>@5;OFV9=8E 2V4=>H5=L 

?>:07=8:0 #�!" 2V4=. 28O2;5=> =530B82=89 72’O7>: ?><VB=>W A8;8 7 68@>28< 

:><?>=5=B>< (r = 0,542; p < 0,001), 7 <0A>N BV;0 (r = -0,653; p < 0,001) B0 7 � & 

(r = 0,585; p < 0,001). �@V< FL>3>, 2AB0=>2;5=> ?><V@=89 ?>78B82=89 72’O7>: 

?>:07=8:0 #�!" 2V4=. V7 <’O7>28< :><?>=5=B>< (r = 0,480; p < 0,001) B0 

?><V@=89 =530B82=89 72’O7>: ?>:07=8:0 #�!" 2V4=. V7 2<VAB>< 2VAF5@0;L=>3> 

68@C (r = -0,499; p < 0,001) (B01;. 5.10).  

 

&45?<JO 5.10 
�70є<>72’O7>: ?>:07=8:0 ?>@>3C 0=05@>1=>3> >1<V=C 7 <0A>N BV;0, 

V=45:A>< <0A8 BV;0 B0 :><?>=5=B=8< A:;04>< BV;0 C 6V=>: 157 C@0EC20==O 
A><0B>B8?C (n = 392) 

#>:07
=8:8 

�8@>289 
:><?>=5=B 

 ’O7>289 
:><?>=5=B 

�VAF5@0;L=89 
68@ 

 0A0 BV;0 �=45:A <0A8 
BV;0 

r p r p r p r p r p 
#�!" 
01A. 0,138 

 
p<0,01 0,286 

 
p<0,001 0,263 

 
p<0,001 0,447 

 
p<0,001 0,355 

 
p<0,001 

#�!" 
2V4=. -0,542 

 
p<0,001 0,480 

 
p<0,001 -0,499 

 
p<0,001 

    
 -0,653 

 
p<0,001 -0,585 

 
p<0,001 

#@8<VB:8:  1. r 3 :>5DVFVє=B :>@5;OFVW;  
2. p 3 @V25=L AB0B8AB8G=>W 7=0GCI>ABV 

 

'7030;L=NNG8 40=V ?@> >A>1;82>ABV :>@5;OFVW ?>:07=8:V2 #�!" 01A. B0 

#�!" 2V4=. V7 ?>:07=8:0<8 DV78G=>3> @>728B:C C ?@54AB02=8FL @V7=8E 

A><0B>B8?V2, A;V4 2V47=0G8B8 28:;045=V =86G5 B5=45=FVW. �2’O7>: 68@>2>3> 

:><?>=5=B0 7 ?>:07=8:0<8 #�!" 01A. B0 #�!" 2V4=. C 6V=>: @V7=8E A><0B>B8?V2 

E0@0:B5@87CєBLAO O: A;01:89 01> 2V4ACB=V9, V ;8H5 C 3@C?V 6V=>:, O:0 >1’є4=Cє 

?@54AB02=8FL CAVE A><0B>B8?V2, 68@>289 :><?>=5=B <0є ?><VB=89 ABC?V=L 

=530B82=>3> 72’O7:C 7 ?>:07=8:>< #�!" 2V4=..  

�?;82 2VAF5@0;L=>3> 68@C =0 #�!" C 6V=>: @V7=8E A><0B>B8?V2 B0:>6 

E0@0:B5@87CєBLAO O: A;01:89 01> 2V4ACB=V9, V ;8H5 C 3@C?V 6V=>:, O:0 >1’є4=Cє 



270 

?@54AB02=8FL CAVE A><0B>B8?V2, 2VAF5@0;L=89 68@ <0є ?><V@=89 ABC?V=L 

=530B82=>3> 72’O7:C 7 ?>:07=8:>< #�!" 2V4=..  

�2’O7>: <’O7>2>3> :><?>=5=B0 7 ?>:07=8:0<8 #�!" 01A. B0 #�!" 2V4=. C 

?@54AB02=8FL @V7=8E A><0B>B8?V2 <0є GVB:VHV 2V4<V==>ABV. /:I> C 

?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C ABC?V=L 72’O7:C 7 ?>:07=8:>< 

#�!" 01A. E0@0:B5@87CєBLAO O: ?>78B82=89 ?><V@=89, 0 7 ?>:07=8:>< 

#�!" 2V4=. 3 O: ?>78B82=89 ?><VB=89, B> C ?@54AB02=8FL V=H8E A><0B>B8?V2 

B0:89 72’O7>: E0@0:B5@87CєBLAO O: ?><V@=89 01> A;01:89.  

�2’O7>: <0A8 BV;0 B0 � & V7 ?>:07=8:0<8 #�!" 01A. B0 #�!" 2V4=. C 

?@54AB02=8FL @V7=8E A><0B>B8?V2 B0:>6 <0є GVB:V 2V4<V==>ABV. &0:, 72’O7>: 

?>:07=8:0 #�!" 01A. V7 <0A>N BV;0 B0 � & 2V4ACB=V9 C 6V=>: 5=4><>@D=>3> 

A><0B>B8?C, E0@0:B5@87CєBLAO O: A;01:89 B0 2V4ACB=V9 C 6V=>: 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C, E0@0:B5@87CєBLAO O: ?><VB=89 V ?><V@=89 C 

?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C, E0@0:B5@87CєBLAO O: ?><VB=89 C 

6V=>: 710;0=A>20=>3> A><0B>B8?C.  

 �>@5;OFV9=V 72’O7:8 ?>:07=8:0 #�!" 2V4=. V7 <0A>N BV;0 B0 � & <0NBL 

?@>B8;56=89 E0@0:B5@. ' ?@54AB02=8FL B8E A><0B>B8?V2, 45 2AB0=>2;5=> 

2V4ACB=VABL 72’O7:C #�!" 01A. V7 <0A>N BV;0 B0 � &, 72’O7>: #�!" 2V4=. 7 <0A>N 
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ABC?V=L =530B82=>W :>@5;OFVW <V6 ?>:07=8:>< ��=& 30 2V4=. V 68@>28< 

:><?>=5=B><  (r = -0,323; p < 0,001) (B01;. 5.18). &0:V 40=V 2:07CNBL =0 B5, I> C 

6V=>: 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C ;8H5 <0A0 BV;0 ?><VB=> 2?;820є 

=0 ?>BC6=VABL 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C.  

' ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C 2AB0=>2;5=> VAB>B=89 2?;82 

<0A8 BV;0 B0 � & =0 @V25=L @>728B:C ?>BC6=>ABV 0=05@>1=8E ;0:B0B=8E 

?@>F5AV2 5=5@3>70157?5G5==O (B01;. 5.19). !0 F5 2:07CNBL: 2AB0=>2;5=89 

?>78B82=89 :>@5;OFV9=89 72’O7>: 28A>:>3> ABC?5=O ?>:07=8:0 ��=& 30 01A. 7 

<0A>N BV;0 (r = 0,883; p < 0,001) B0 7 � & (r = 0,786; p < 0,001); ?>78B82=89 

:>@5;OFV9=89 72’O7>: 28A>:>3> ABC?5=O ?>:07=8:0 ��=& 30 2V4=. V7 <0A>N BV;0 

(r = 0,713; p < 0,001) B0 ?>78B82=89 :>@5;OFV9=89 72’O7>: ?><VB=>3> ABC?5=O 
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ABC?5=O ?>:07=8:0 ��=& 30 01A. V7 <’O7>28< :><?>=5=B>< (r = 0,357; p < 0,001) 

B0 2<VAB>< 2VAF5@0;L=>3> 68@C (r = 0,448; p < 0,001); ?>78B82=89 :>@5;OFV9=89 

72’O7>: ?><V@=>3> ABC?5=O ?>:07=8:0 ��=& 30 2V4=. V7 <’O7>28< :><?>=5=B>< 

(r = 0,384; p < 0,001) B0 2<VAB>< 2VAF5@0;L=>3> 68@C (r = 0,388; p < 0,001). 

$07>< V7 F8<, :>@5;OFV9=89 72’O7>: ?>:07=8:V2 ��=& 30 01A. B0 ��=& 30 2V4=. V7 
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?>:07=8:0<8 ?>BC6=>ABV 0=05@>1=>W ;0:B0B=>W ?@>4C:B82=>ABV C 3@C?V 6V=>:, 

O:0 >1’є4=Cє ?@54AB02=8FL CAVE A><0B>B8?V2, 28O282, I> 1V;LHV 7=0G5==O <0A8 

BV;0 B0 � & >1C<>2;NNBL 28IV 7=0G5==O 0=05@>1=>W ;0:B0B=>W 

@>1>B>740B=>ABV (B01;. 5.20).  
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(r = 0,460; p < 0,001) B0 7 @V2=5< 2VAF5@0;L=>3> 68@C (r = 0,343; p < 0,001). 
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(2V4 ?>78B82=>3> 28A>:>3> ABC?5=O C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C 

4> 2V4ACB=>ABV :>@5;OFVW C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C). %E>6V B5=45=FVW 28O2;5=> C :>@5;OFV9=8E A?V22V4=>H5==OE 
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@V7=8E A><0B>B8?V2 =5 ?5@528ICє ?><V@=89 ABC?V=L. �8H5 C 3@C?V 6V=>:, O:0 

>1’є4=Cє ?@54AB02=8FL @V7=8E A><0B>B8?V2, 28O2;5=> ?><VB=89 ABC?V=L 

?>78B82=>3> 72’O7:C ?>:07=8:0 ��=& 30 01A. V7 2VAF5@0;L=8< 68@><. "B65, A;V4 
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@>1>B>740B=>ABV >@30=V7<C. 

 

&45?<JO 5.23 
�70є<>72’O7>: ?>BC6=>ABV 0=05@>1=>W 0;0:B0B=>W @>1>B>740B=>ABV 
>@30=V7<C 6V=>: 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 7 <0A>N BV;0, 

V=45:A>< <0A8 BV;0 B0 :><?>=5=B=8< A:;04>< BV;0 (n = 104) 
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#@8<VB:8:  1. r 3 :>5DVFVє=B :>@5;OFVW;  
2. p 3 @V25=L AB0B8AB8G=>W 7=0GCI>ABV 

 

�=0;V7 :>@5;OFV9=8E 2V4=>H5=L ?>:07=8:V2 0=05@>1=>W 0;0:B0B=>W 

?@>4C:B82=>ABV 7 :><?>=5=B=8< A:;04>< BV;0, <0A>N BV;0 B0 � & C 6V=>: 

710;0=A>20=>3> A><0B>B8?C 28O282 =091V;LH89 72’O7>: ?>:07=8:0               

��=& 10 01A. V7 <0A>N BV;0 (r = 0,854; p < 0,001) B0 V7 � & (r = 0,725; p < 0,001), 

O:89 E0@0:B5@87CєBLAO O: ?>78B82=89 28A>:>3> ABC?5=O.  

�5I> <5=H>W A8;8 72’O7>: (?>78B82=89 ?><VB=>3> ABC?5=O) 2AB0=>2;5=> 

<V6 ?>:07=8:>< ��=& 10 2V4=. B0 <0A>N BV;0 (r = 0,577; p < 0,001). #>78B82=89 

72’O7>: ?><V@=>3> ABC?5=O 2AB0=>2;5=> <V6 ?>:07=8:>< ��=& 10 01A. V 

<’O7>28< :><?>=5=B>< (r = 0,420; p < 0,001) B0 @V2=5< 2VAF5@0;L=>3> 68@C 

(r = 0,407; p < 0,001). &0:>6 ?>78B82=89 72’O7>: ?><V@=>3> ABC?5=O 

2AB0=>2;5=> <V6 ?>:07=8:><   ��=& 10 2V4=. V <’O7>28< :><?>=5=B>< (r = 0,464; 

p < 0,001) V <V6 ?>:07=8:>< ��=& 10 2V4=. B0 � & (r = 0,478; p < 0,001) 

(B01;. 5.24).  
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&0:V 40=V 2:07CNBL =0 B5, I> C 6V=>: 710;0=A>20=>3> A><0B>B8?C 28A>:V 

7=0G5==O <0A8 BV;0 B0 � & >1C<>2;NNBL 1V;LHV <>6;82>ABV 28:>=C20B8 

DV78G=V =020=B065==O 2 0=05@>1=><C 0;0:B0B=><C @568<V 5=5@3>70157?5G5==O.  

�>@5;OFV9=89 0=0;V7, ?@>2545=89 C 3@C?V 6V=>:, O:0 >1’є4=Cє 

?@54AB02=8FL CAVE A><0B>B8?V2, 28O282 28A>:C ABC?V=L ?>78B82=>3> 72’O7:C 

?>:07=8:0 ��=& 10 01A. V7 <0A>N BV;0 (r = 0,863; p < 0,001) B0 � & (r = 0,786; 

p < 0,001). 

 

&45?<JO 5.24 
�70є<>72’O7>: ?>BC6=>ABV 0=05@>1=>W 0;0:B0B=>W @>1>B>740B=>ABV 

>@30=V7<C 6V=>: 710;0=A>20=>3> A><0B>B8?C 7 <0A>N BV;0, V=45:A>< <0A8 
BV;0 B0 :><?>=5=B=8< A:;04>< BV;0 (n =102) 

 
#>:07=8
:8 

�8@>289 
:><?>=5=B 

 ’O7>289 
:><?>=5=B 

�VAF5@0;L=89 
68@ 

 0A0 BV;0 �=45:A <0A8 
BV;0 

r p r p r p r p r p 
��=& 10 
01A. 

0,075 p>0,05 0,420 p<0,001 0,407 p<0,001 0,854 p<0,001 0,725 p<0,001 

��=& 10 
2V4=. 

-0,011 p>0,05 0,464 p<0,001 0,274 p<0,01 0,577 p<0,001 0,478 p<0,001 

#@8<VB:8:  1. r 3 :>5DVFVє=B :>@5;OFVW;  
2. p 3 @V25=L AB0B8AB8G=>W 7=0GCI>ABV 

 

&0:>6 2AB0=>2;5=> ?>78B82=89 72’O7>: ?><VB=>3> ABC?5=O ?>:07=8:0 

��=& 10 01A. V7 68@>28< :><?>=5=B>< (r = 0,509; p < 0,001) B0 2VAF5@0;L=8< 

68@>< (r = 0,598; p < 0,001). �@V< FL>3>, 28O2;5=> ?>78B82=89 72’O7>: 

?><VB=>3> ABC?5=O ?>:07=8:0 ��=& 10 2V4=. V7 <0A>N BV;0 (r = 0,503; p < 0,001) 

B0 � & (r = 0,514; p < 0,001).  

 V6 ?>:07=8:>< ��=& 10 2V4=. B0 2<VAB>< 2VAF5@0;L=>3> 68@C 28O2;5=> 

?>78B82=89 72’O7>: ?><V@=>3> ABC?5=O (r = 0,364; p < 0,001) (B01;. 5.25). &0:V 

40=V 2:07CNBL =0 B5, I> C 6V=>: 25-35 @>:V2 28I89 @V25=L 0=05@>1=>W 

0;0:B0B=>W @>1>B>740B=>ABV ?52=>N <V@>N >1C<>2;5=89 1V;LH8<8 7=0G5==O<8 

<0A8 BV;0 B0 � &.  

'7030;L=NNG8 >B@8<0=V 40=V I>4> >A>1;82>AB59 :>@5;OFV9=8E 

2V4=>H5=L ?>:07=8:V2 0=05@>1=>W 0;0:B0B=>W @>1>B>740B=>ABV 7 ?>:07=8:0<8 
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DV78G=>3> @>728B:C C ?@54AB02=8FL @V7=8E A><0B>B8?V2, :>=AB0BCє<>, I> 

=0928I89 ABC?V=L :>@5;OFVW 2AB0=>2;5=> <V6 ?>:07=8:>< ��=& 10 01A. V <0A>N 

BV;0.  

�8A>:89 ABC?V=L ?>78B82=>W :>@5;OFVW <V6 F8<8 ?>:07=8:0<8 

2AB0=>2;5=> C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3>, 5:B><>@D=>3> B0 

710;0=A>20=>3> A><0B>B8?V2. 

 

&45?<JO 5.25 
�70є<>72’O7>: ?>BC6=>ABV 0=05@>1=>W 0;0:B0B=>W @>1>B>740B=>ABV 

>@30=V7<C 6V=>: 157 C@0EC20==O A><0B>B8?C 7 <0A>N BV;0, V=45:A>< <0A8 
BV;0 B0 :><?>=5=B=8< A:;04>< BV;0 (n = 392) 

 
#>:07=8
:8 

�8@>289 
:><?>=5=B 

 ’O7>289 
:><?>=5=B 

�VAF5@0;L=89 
68@ 

 0A0 BV;0 �=45:A <0A8 
BV;0 

r p r p r p r p r p 
��=& 10 
01A. 

0,509 p<0,001 0,007 p>0,05 0,598 p<0,001 0,863 p<0,001 0,786 p<0,001 

��=& 10 
2V4=. 

 
0,278 

 
p<0,001 

 
0,234 

 
p<0,001 

 
0,364 

 
p<0,001 

 
0,503 

 
p<0,001 

 
0,514 

 
p<0,001 

#@8<VB:8:  1. r 3 :>5DVFVє=B :>@5;OFVW;  
2. p 3 @V25=L AB0B8AB8G=>W 7=0GCI>ABV 

 

' ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C :>@5;OFVO <V6 F8<8 

?>:07=8:0<8 E0@0:B5@87CєBLAO O: ?>78B82=0 ?><VB=>3> ABC?5=O. �8O2;5=> 

A><0B>B8?>;>3VG=V >A>1;82>ABV :>@5;OFV9=8E 2V4=>H5=L <V6 ?>:07=8:>< 

��=& 10 01A. B0 � &.  

�>:@5<0, 28A>:89 ABC?V=L ?>78B82=>W :>@5;OFVW <V6 F8<8 ?>:07=8:0<8 

28O2;5=> C ?@54AB02=8FL 5:B><>@D=>3> B0 710;0=A>20=>3> A><0B>B8?V2, B>4V 

O: C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C :>@5;OFVO E0@0:B5@87CєBLAO O: 

?>78B82=0 ?><VB=>3> ABC?5=O, 0 C 6V=>: 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C 3 O: ?>78B82=0 ?><V@=>3> ABC?5=O.  

 ’O7>289 B0 68@>289 :><?>=5=B =5 G8=OBL 203><>3> 2?;82C =0 

0=05@>1=V 0;0:B0B=V <>6;82>ABV >@30=V7<C C 6V=>: 25-35 @>:V2 @V7=8E 

A><0B>B8?V2.  
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5.2. �>@5;OFVO ?>:07=8:V2 DV78G=>W ?V43>B>2;5=>ABV 7 :><?>=5=B=8< 

A:;04>< BV;0, <0A>N BV;0, � & 

 

� <5B>N 74V9A=5==O >FV=:8 I>4> ABC?5=N 2?;82C :><?>=5=B=>3> A:;04C 

<0A8 BV;0, <0A8 BV;0 B0 � & =0 ?>:07=8:8 DV78G=>W ?V43>B>2;5=>ABV C 6V=>: 

@V7=8E A><0B>B8?V2 =0<8 74V9A=5=> :>@5;OFV9=89 0=0;V7 (B01;. 5.26).  

 

&45?<JO 5.26 

�70є<>72’O7>: DV78G=>W ?V43>B>2;5=>ABV 7 ?>:07=8:0<8 DV78G=>3> 
@>728B:C C 6V=>: 5=4><>@D=>3> A><0B>B8?C n = 92 

#>:07=8:8 
DV78G=>W 
?V43>B>2;5- 
=>ABV 

�8@>289 
:><?>=5=B 

 ’O7>289 
:><?>=5=B 

�VAF5@0;L=89 
68@ 

 0A0 BV;0 �=45:A <0A8 
BV;0 

r p r p r p r p r p 

%8;0 ?@02>W 
:8ABV 0,039 p>0,05 0,315 p<0,01 0,245 p<0,05 0,054 p>0,05 0,212 p<0,05 

%8;0 ;V2>W 
:8ABV 0,066 p>0,05 0,450 p<0,001 0,394 p<0,001 -0,037 p>0,05 0,081 p>0,05 

%B@81>: C 
4>268=C 7 
<VAFO 

-0,044 p>0,05 0,207 p<0,05 0,147 p>0,05 -0,083 p>0,05 -0,049 p>0,05 

+>2=8:>289 
1V3 4E9< 

0,059 p>0,05 0,182 p>0,05 -0,149 p>0,05 -0,329 p<0,01 -0,244 p<0,05 

!0E8; BC;C10 
2?5@54 C 
?>;>65==V 
A84OG8 

0,035 p>0,05 -0,128 p>0,05 -0,121 p>0,05 -0,012 p>0,05 0,099 p>0,05 

#V4=V<0==O 
BC;C10 2 AV4 V7 
?>;>65==O 
;560G8 70 1 E2 

0,147 p>0,05 0,317 p<0,01 0,163 p>0,05 -0,279 p<0,01 -0,032 p>0,05 

�38=0==O V 
@>738=0==O 
@C: 2 C?>@V 
;560G8 

0,044 p>0,05 0,202 p>0,05 0,179 p>0,05 -0,061 p>0,05 -0,041 p>0,05 

�V3 100 < 0,187 p>0,05 -0,200 p>0,05 -0,119 p>0,05 0,361 p<0,001 0,255 p>0,05 
�V3 2000 < 0,027 p>0,05 0,015 p>0,05 -0,087 p>0,05 0,140 p>0,05 0,124 p>0,05 

#@8<VB:8:  1. r 3 :>5DVFVє=B :>@5;OFVW;  
2. p 3 @V25=L AB0B8AB8G=>W 7=0GCI>ABV 

 

&0:, C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C AB0B8AB8G=0 7=0GCIVABL 

:>5DVFVє=B0 :>@5;OFVW 68@>2>3> :><?>=5=B0 7 ?>:07=8:0<8 DV78G=>W 
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?V43>B>2;5=>ABV 7=0E>48BLAO =0 @V2=V (p > 0,05), I> 2:07Cє =0 =54>AB>2V@=VABL 

72’O7:C.  

�>A;V465==O :>@5;OFV9=8E 2V4=>H5=L <’O7>2>3> :><?>=5=B0 7 

?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV 28O28;> ?>78B82=89 72’O7>: ?><V@=>3> 

ABC?5=O A8;8 ?@02>W :8ABV (r = 0,315; p < 0,01) V ;V2>W :8ABV (r = 0,450; p < 0,001), 

H284:VA=>-A8;>2>W 28B@820;>ABV, O:C 287=0G0;8 70 B5AB>< «?V4=V<0==O BC;C10 

2 AV4 7 ?>;>65==O ;560G8 70 1 E2» (r = 0,317; p < 0,01).  

�>A;V465==O :>@5;OFV9=8E 2V4=>H5=L 2<VABC 2VAF5@0;L=>3> 68@C 7 

?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV 28O28;> ;8H5 ?>78B82=89 72’O7>: 

?><V@=>W A8;8 V7 A8;>N ;V2>W :8ABV, I> =5 <0є ;>3VG=>3> ?>OA=5==O, B><C 40=89 

D0:B <8 =5 15@5<> 4> C2038. 

�>@5;OFV9=V 72’O7:8 <0A8 BV;0 7 ?5@5206=>N 1V;LHVABN ?>:07=8:V2 

DV78G=>W ?V43>B>2;5=>ABV 28O28;8AO =54>AB>2V@=8<8 (p > 0,05), V ;8H5 72’O7>: 

7V A?@8B=VABN, O:C 287=0G0;8 70 B5AB>< «G>2=8:>289 1V3 4 E 9 <», 

E0@0:B5@87CєBLAO O: =530B82=89 ?><V@=>3> ABC?5=O (r = 0,329; p < 0,01) B0 

72’O7>: 7V H284:VA=>N 28B@820;VABN, O:C 287=0G0;8 70 B5AB>< «1V3 100 <», 

E0@0:B5@87CєBLAO O: ?>78B82=89 ?><V@=>3> ABC?5=O (r = 0,361; p < 0,001).   

�>@5;OFV9=V 72’O7:8 � & V7 ?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV 

E0@0:B5@87CNBLAO O: A;01:V 01> 27030;V 2V4ACB=V (482. B01;. 5.26). &0:8< 

G8=><, <8 2AB0=>28;8, I> C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C 

740B=VABL ?@>O2;OB8 DV78G=V O:>ABV =5 70;568BL 2V4 ABC?5=O @>728B:C 

?>:07=8:V2 DV78G=>3> @>728B:C.  

�>@5;OFV9=89 0=0;V7 ?>:07=8:V2 DV78G=>W ?V43>B>2;5=>ABV V7 

?>:07=8:0<8 DV78G=>3> @>728B:C C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C 

28O282 ?><V@=89 ?>78B82=89 72’O7>: <V6 2V4A>B:>28< 2<VAB>< 68@>2>3> 

:><?>=5=B0 V A?@8B=VABN, O:C 287=0G0;8 70 B5AB>< «G>2=8:>289 1V3 4 E 9 <» 

(r = 0,303; p < 0,01), I> 2:07Cє =0 =530B82=89 2?;82 68@>2>3> :><?>=5=B0 =0 

740B=VABL ?@>O2;OB8 A?@8B=VABL; ?><V@=89 =530B82=89 72’O7>: V7 A8;>2>N 

28B@820;VABN, O:C 287=0G0;8 70 B5AB>< «738=0==O V @>738=0==O @C: 2 C?>@V 

;560G8» (r = 0,315; p < 0,01); ?><V@=89 ?>78B82=89 72’O7>: 7V H284:VA=>N 
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28B@820;VABN, O:C 287=0G0;8 70 B5AB>< «1V3 100 <» (r = 0,365; p < 0,001), I> 

A2V4G8BL ?@> =530B82=C 4VN 68@>2>3> :><?>=5=B0 =0 740B=VABL ?@>O2;OB8 

H284:VA=C 28B@820;VABL (B01;. 5.27).  

 

&45?<JO 5.27 

�70є<>72’O7>: DV78G=>W ?V43>B>2;5=>ABV 7 ?>:07=8:0<8 DV78G=>3> 
@>728B:C C 6V=>: 5:B><>@D=>3> A><0B>B8?C (n = 94) 

#>:07=8:8 
DV78G=>W 
?V43>B>2;5- 
=>ABV 

�8@>289 
:><?>=5=B 

 ’O7>289 
:><?>=5=B 

�VAF5@0;L=89 
68@ 

 0A0 BV;0 �=45:A <0A8 
BV;0 

r p r p r p r p r @ 

%8;0 ?@02>W 
:8ABV -0,116 p>0,05 0,275 p<0,01 0,045 p>0,05 0,294 p<0,01 0,291 p<0,01 

%8;0 ;V2>W 
:8ABV -0,093 p>0,05 0,241 p<0,05 0,110 p>0,05 0,382 p<0,001 0,258 p<0,05 

%B@81>: C 
4>268=C 7 
<VAFO 

-0,273 p<0,01 0,360 p<0,001 0,002 p>0,05 0,061 p>0,05 0,052 p>0,05 

+>2=8:>289 
1V3 4E9< 

0,303 p<0,01 -0,275 p<0,01 0,164 p>0,05 0,145 p>0,05 0,152 p>0,05 

!0E8; BC;C10 
2?5@54 C 
?>;>65==V 
A84OG8 

0,291 p<0,01 -0,321 p<0,01 -0,039 p>0,05 -0,171 p>0,05 -0,117 p>0,05 

#V4=V<0==O 
BC;C10 2 AV4 V7 
?>;>65==O 
;560G8 70 1 E2 

-0,231 p<0,05 0,261 p<0,05 0,080 p>0,05 0,324 p<0,01 0,330 p<0,01 

�38=0==O V 
@>738=0==O 
@C: 2 C?>@V 
;560G8 

-0,315 p<0,01 0,508 p<0,001 0,062 p>0,05 0,119 p>0,05 0,128 p>0,05 

�V3 100 < 0,365 p<0,001 -0,384 p<0,001 0,023 p>0,05 -0,058 p>0,05 -0,010 p>0,05 

�V3 2000 < 0,111 p>0,05 0,157 p>0,05 0,037 p>0,05 -0,008 p>0,05 0,025 p>0,05 

#@8<VB:8:  1. r 3 :>5DVFVє=B :>@5;OFVW;  
2. p 3 @V25=L AB0B8AB8G=>W 7=0GCI>ABV 
 

�>A;V465==O< :>@5;OFV9=8E 2V4=>H5=L 2V4A>B:>2>3> 2<VABC <’O7V2 2 

>@30=V7<V 7 ?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV C 6V=>: 5:B><>@D=>3> 

A><0B>B8?C 28O2;5=> ?><V@=89 ?>78B82=89 72’O7>: V7 281CE>2>N A8;>N, O:C 

287=0G0;8 70 B5AB>< «AB@81>: C 4>268=C 7 <VAFO» (r = 0,360; p < 0,001); 

?><V@=89 =530B82=89 72’O7>: V7 3=CG:VABN, O:C 287=0G0;8 70 B5AB>< «=0E8; 

BC;C10 2?5@54 C ?>;>65==V A84OG8 (r = -0,321; p < 0,01); ?><VB=89 ?>78B82=89 
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72’O7>: V7 A8;>2>N 28B@820;VABN, O:C 287=0G0;8 70 B5AB>< «738=0==O V 

@>738=0==O @C: 2 C?>@V ;560G8» (r = 0,508; p < 0,001); ?><V@=89 =530B82=89 

72’O7>: 7V H284:VA=>N 28B@820;VABN, O:C 287=0G0;8 70 B5AB>< «1V3 100 <» (r = -

0,384; p < 0,001), I> 2:07Cє =0 ?>78B82=89 2?;82 <’O7>2>3> :><?>=5=B0  =0 

740B=VABL ?@>O2;OB8 H284:VA=C 28B@820;VABL. 

�0=V, =02545=V 2 B01;. 5.27, C:07CNBL =0 B5, I> :>@5;OFV9=V 2V4=>H5==O 

2<VABC 2VAF5@0;L=>3> 68@C 7 ?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV є 

=54>AB>2V@=8<8 (p > 0,05), 0 ABC?V=L :>@5;OFVW E0@0:B5@87CєBLAO O: A;01:89 

01> :>@5;OFVO 2V4ACB=O. �=0;V7 :>@5;OFVW <0A8 BV;0 7 ?>:07=8:0<8 DV78G=>W 

?V43>B>2;5=>ABV 28O282 ?>78B82=89 72’O7>: ?><V@=>W A8;8 V7 A8;>N ;V2>W :8ABV 

(r = 0,382; p < 0,001) B0 7V H284:VA=>-A8;>2>N 28B@820;VABN, O:C 287=0G0;8 70 

B5AB>< «?V4=V<0==O BC;C10 2 AV4 7 ?>;>65==O ;560G8 70 1 E2» (r = 0,324; 

p < 0,01).  

�0 V=H8<8 ?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV :>@5;OFVO 7 <0A>N BV;0 

E0@0:B5@87CєBLAO O: A;01:0 01> 27030;V 2V4ACB=O. �>A;V465==O< :>@5;OFV9=8E 

2V4=>H5=L � & V7 ?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV 28O2;5=> ?>78B82=89 

72’O7>: ?><V@=>W A8;8 7V H284:VA=>-A8;>2>N 28B@820;VABN, O:C 287=0G0;8 70 

B5AB>< «?V4=V<0==O BC;C10 2 AV4 7 ?>;>65==O ;560G8 70 1 E2» (r = 0,330; 

p < 0,01). �0 V=H8<8 ?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV :>@5;OFVO 7 � & 

E0@0:B5@87CєBLAO O: A;01:0 01> 27030;V 2V4ACB=O. "A:V;L:8 ABC?V=L 72’O7:C <V6 

?>:07=8:0<8 DV78G=>3> @>728B:C V DV78G=>W ?V43>B>2;5=>ABV C 6V=>: 

5:B><>@D=>3> A><0B>B8?C =5 ?5@528ICє ?><V@=89, <>6=0 AB25@46C20B8 ?@> 

2V4ACB=VABL 203><>3> 2?;82C :><?>=5=B=>3> A:;04C <0A8 BV;0, <0A8 BV;0 B0 

� & =0 740B=VABL ?@>O2;OB8 DV78G=V O:>ABV.  

' 6V=>: 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C ?@>2545=89 

:>@5;OFV9=89 0=0;V7 <V6 ?>:07=8:0<8 DV78G=>3> @>728B:C B0 ?>:07=8:0<8 

DV78G=>W ?V43>B>2;5=>ABV =5 28O282 72’O7:C 28A>:>3> B0 4C65 28A>:>3> ABC?5=O 

(B01;. 5.28).  V6 2V4A>B:>28< 2<VAB>< 68@C 2 >@30=V7<V 28O2;5=> ?><V@=89 

ABC?V=L =530B82=>W :>@5;OFVW 7 281CE>2>N A8;>N, O:C 287=0G0;8 70 B5AB>< 

«AB@81>: C 4>268=C 7 <VAFO» (r = -0,360; p < 0,001); 7V H284:VA=>-A8;>2>N 
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28B@820;VABN, O:C 287=0G0;8 70 B5AB>< «?V4=V<0==O BC;C10 2 AV4 7 ?>;>65==O 

;560G8 70 1 E2» (r = -0,393; p < 0,001); ?><VB=89 ABC?V=L ?>78B82=>W :>@5;OFVW 

7V H284:VA=>N 28B@820;VABN, O:C 287=0G0;8 70 B5AB>< «1V3 100 <» (r = 0,516; 

p < 0,001), I> 2:07Cє =0 =530B82=89 2?;82 68@>2>3> :><?>=5=B0 =0 740B=VABL 

?@>O2;OB8 H284:VA=C 28B@820;VABL; ?><V@=89 ABC?V=L ?>78B82=>W :>@5;OFVW 7 

28B@820;VABN, O:C 287=0G0;8 70 B5AB>< «1V3 2000 <» (r = 0,456; p < 0,001), I> 

2:07Cє =0 =530B82=89 2?;82 68@>2>3> :><?>=5=B0 =0 740B=VABL ?@>O2;OB8 

28B@820;VABL.  

 
&45?<JO 5.28 

�70є<>72’O7>: DV78G=>W ?V43>B>2;5=>ABV 7 ?>:07=8:0<8 DV78G=>3> 
@>728B:C C 6V=>: 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C (n = 104) 

#>:07=8:8 
DV78G=>W 
?V43>B>2;5=>ABV 

�8@>289 
:><?>=5=B 

 ’O7>289 
:><?>=5=B 

�VAF5@0;L=89 
68@ 

 0A0 BV;0 �=45:A <0A8 
BV;0 

r p r p r p r p r @ 

%8;0 ?@02>W 
:8ABV -0,210 p<0,05 0,138 p>0,05 0,006 p>0,05 0,387 p<0,001 0,177 p>0,05 

%8;0 ;V2>W :8ABV 
-0,292 p<0,01 0,185 p>0,05 -0,073 p>0,05 0,303 p<0,01 0,012 p>0,05 

%B@81>: C 
4>268=C 7 <VAFO -0,360 p<0,001 0,265 p<0,01 -0,456 p<0,001 -0,269 p<0,01 -0,462 p<0,001 

+>2=8:>289 1V3 
4E9< 

0,278 p<0,01 -0,037 p>0,05 0,188 p>0,05 0,285 p<0,01 0,430 p<0,001 

!0E8; BC;C10 
2?5@54 C 
?>;>65==V 
A84OG8 

0,056 p>0,05 0,057 p>0,05 -0,138 p>0,05 -0,139 p>0,05 -0,178 p>0,05 

#V4=V<0==O 
BC;C10 2 AV4 7 
?>;>65==O 
;560G8 70 1 E2 

-0,393 p<0,001 0,237 p<0,05 -0,084 p>0,05 -0,041 p>0,05 -0,190 p>0,05 

�38=0==O V 
@>738=0==O @C: 2 
C?>@V ;560G8 

-0,294 p<0,01 0,218 p<0,05 -0,422 p<0,001 -0,300 p<0,01 -0,381 p<0,001 

�V3 100 < 0,516 p<0,001 -0,248 p<0,05 0,173 p>0,05 0,230 p<0,05 0,369 p<0,001 

�V3 2000 < 0,456 p<0,001 -0,326 p<0,001 0,213 p>0,05 0,329 p<0,001 0,492 p<0,001 

#@8<VB:8:  1. r 3 :>5DVFVє=B :>@5;OFVW;  
2. p 3 @V25=L AB0B8AB8G=>W 7=0GCI>ABV 
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 V6 2V4A>B:>28< 2<VAB>< <’O7V2 2 >@30=V7<V 28O2;5=> ;8H5 ?><V@=89 

ABC?V=L =530B82=>W :>@5;OFVW 7 28B@820;VABN, O:C 287=0G0;8 70 B5AB>< «1V3 

2000 <» (r = -0,326; p < 0,001), I> 2:07Cє =0 ?>78B82=C 4VN <’O7>2>3> 

:><?>=5=B0 =0 740B=VABL ?@>O2;OB8 28B@820;VABL. 

�>@5;OFV9=V 2V4=>H5==O V=H8E ?>:07=8:V2 DV78G=>W ?V43>B>2;5=>ABV V7 

<’O7>28< :><?>=5=B>< E0@0:B5@87CNBLAO O: A;01:>3> ABC?5=O, 01> :>@5;OFVO 

27030;V 2V4ACB=O. �>A;V465==O< :>@5;OFV9=8E 2V4=>H5=L 2<VABC 2VAF5@0;L=>3> 

68@C 7 ?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV 28O2;5=> =530B82=89 72’O7>: 

?><V@=>3> ABC?5=O 7 281CE>2>N A8;>N, O:C 287=0G0;8 70 B5AB>< «AB@81>: C 

4>268=C 7 <VAFO» (r = -0,456; p < 0,001) B0 V7 A8;>2>N 28B@820;VABN, O:C 

287=0G0;8 70 B5AB>< «738=0==O V @>738=0==O @C: 2 C?>@V ;560G8» (r = -0,422; 

p < 0,001).  

�>@5;OFVO 2<VABC 2VAF5@0;L=>3> 68@C 7 V=H8<8 ?>:07=8:0<8 DV78G=>W 

?V43>B>2;5=>ABV E0@0:B5@87CNBLAO O: A;01:>3> ABC?5=O, 01> :>@5;OFVO 27030;V 

2V4ACB=O.  V6 <0A>N BV;0 B0 ?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV 28O2;5=>: 

- ?><V@=89 ABC?V=L ?>78B82=>W :>@5;OFVW 7 A8;>N ?@02>W :8ABV (r = 0,387; 

p < 0,001) B0 ;V2>W :8ABV (r = 0,303; p < 0,01);  

-  ?><V@=89 ABC?V=L =530B82=>W :>@5;OFVW 7 A8;>2>N 28B@820;VABN, O:C 

287=0G0;8 70 B5AB>< «738=0==O V @>738=0==O @C: 2 C?>@V ;560G8» (r = -0,300; 

p < 0,01);  

- ?><V@=89 ABC?V=L ?>78B82=>W :>@5;OFVW 7 A8;>2>N 28B@820;VABN, O:C 

287=0G0;8 70 B5AB>< «738=0==O V @>738=0==O @C: 2 C?>@V ;560G8» (r = 0,329; 

p < 0,001);  

- ?><V@=89 ABC?V=L ?>78B82=>W :>@5;OFVW 7 28B@820;VABN, O:C 287=0G0;8 

70 B5AB>< «1V3 2000 <» (r = 0,329; p < 0,01), I> 2:07Cє =0 =530B82=89 2?;82 

<0A8 BV;0 =0 740B=VABL ?@>O2;OB8 28B@820;VABL.  

 V6 � & B0 ?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV 28O2;5=>:  

- ?><V@=89 ABC?V=L =530B82=>W :>@5;OFVW 7 281CE>2>N A8;>N, O:C 

287=0G0;8 70 B5AB>< «AB@81>: C 4>268=C 7 <VAFO» (r = -0,462; p < 0,001) B0 7 



291 

A8;>2>N 28B@820;VABN, O:C 287=0G0;8 70 B5AB>< «738=0==O V @>738=0==O @C: 2 

C?>@V ;560G8» (r = -0,381; p < 0,01);   

- ?><V@=89 ABC?V=L ?>78B82=>W :>@5;OFVW 7V A?@8B=VABN, O:C 287=0G0;8 70 

B5AB>< «G>2=8:>289 1V3 4 E 9 <» (r = 0,430; p < 0,001), 7V H284:VA=>N 

28B@820;VABN, O:C 287=0G0;8 70 B5AB>< «1V3 100 <» (r = 0,369; p < 0,001) B0 7 

28B@820;VABN, O:C 287=0G0;8 70 B5AB>< «1V3 2000 <» (r = 0,492; p < 0,001).  

%;V4 70C2068B8, I> ?>78B82=89 ABC?V=L :>@5;OFVW C 1V3>28E B5AB0E 

«G>2=8:>289 1V3 4 E 9 <», «1V3 100 <» B0 «1V3 2000 <» C:07Cє =0 =530B82=89 

4VN, O:C � & G8=8BL =0 740B=VABL ?@>O2;OB8 A?@8B=VABL, H284:VA=C 

28B@820;VABL B0 28B@820;VABL (482. B01;. 5.28).  

' 6V=>: 710;0=A>20=>3> A><0B>B8?C ?@>2545=89 :>@5;OFV9=89 0=0;V7 

28O282 ?><V@=89 =530B82=89 72’O7>: 2V4A>B:>2>3> 2<VABC 68@C 7 281CE>2>N 

A8;>N, O:C 287=0G0;8 70 B5AB>< «AB@81>: C 4>268=C 7 <VAFO» (r = -0,308; 

p < 0,01) (B01;. 5.29). �2’O7>: 68@>2>3> :><?>=5=B0 7 V=H8<8 ?>:07=8:0<8 

DV78G=>W ?V43>B>2;5=>ABV E0@0:B5@87CNBLAO O: A;01:89, 01> :>@5;OFVO 27030;V 

2V4ACB=O. �>@5;OFV9=89 0=0;V7 2V4A>B:>2>3> 2<VABC <’O7V2 V7 ?>:07=8:0<8 

DV78G=>W ?V43>B>2;5=>ABV 28O282 ;8H5 ?><V@=89 ?>78B82=89 72’O7>: V7 

281CE>2>N A8;>N, O:C 287=0G0;8 70 B5AB>< «AB@81>: C 4>268=C 7 <VAFO» 

(r = 0,429; p < 0,001). 

�2’O7>: <’O7>2>3> :><?>=5=B0 7 V=H8<8 ?>:07=8:0<8 DV78G=>W 

?V43>B>2;5=>ABV E0@0:B5@87CєBLAO O: A;01:89, 01> :>@5;OFVO 27030;V 2V4ACB=O. 

�=0;V7 :>@5;OFV9=8E 2V4=>H5=L 2VAF5@0;L=>3> 68@C 7 ?>:07=8:0<8 DV78G=>W 

?V43>B>2;5=>ABV 28O282 ;8H5 ?><V@=89 ?>78B82=89 72’O7>: V7 28B@820;VABN, 

O:C 287=0G0;8 70 B5AB>< «1V3 2000 <» (r = 0,322; p < 0,001), I> 2:07Cє =0 

=530B82=89 2?;82 2VAF5@0;L=>3> 68@C =0 740B=VABL ?@>O2;OB8 28B@820;VABL. 

�>A;V465==O< 72’O7:C <0A8 BV;0 7 ?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV 

28O2;5=> ?><V@=89 ?>78B82=89 72’O7>: V7 A8;>N ?@02>W :8ABV (r = 0,478; 

p < 0,001) B0 V7 A8;>N ;V2>W :8ABV (r = 0,479; p < 0,001). �2’O7>: <0A8 BV;0 7 

V=H8<8 ?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV E0@0:B5@87CєBLAO O: A;01:89, 

01> :>@5;OFVO 27030;V 2V4ACB=O. 
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�>@5;OFV9=89 0=0;V7 � & V7 ?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV 

28O282 ?><VB=89 ?>78B82=89 72’O7>: V7 A8;>N ?@02>W :8ABV (r = 0,541; 

p < 0,001) B0 ?><V@=89 ?>78B82=89 72’O7>: V7 A8;>N ;V2>W :8ABV (r = 0,430; 

p < 0,001). 

&45?<JO 5.29 

�70є<>72’O7>: DV78G=>W ?V43>B>2;5=>ABV 7 ?>:07=8:0<8 DV78G=>3> 
@>728B:C C ?@54AB02=8Fь 710;0=A>20=>3> A><0B>B8?C (n = 102) 

#>:07=8:8 
DV78G=>W 
?V43>B>2;5- 
=>ABV 

�8@>289 
:><?>=5=B 

 ’O7>289 
:><?>=5=B 

�VAF5@0;L-
=89 68@ 

 0A0 BV;0 �=45:A <0A8 
BV;0 

r p r p r p r p r p 

%8;0 ?@02>W 
:8ABV -0,013 p>0,05 0,164 p>0,05 0,151 p>0,05 0,478 p<0,001 0,541 p<0,001 

%8;0 ;V2>W :8ABV 
0,043 p>0,05 0,128 p>0,05 0,124 p>0,05 0,479 p<0,001 0,430 p<0,001 

%B@81>: C 
4>268=C 7 
<VAFO 

-0,308 p<0,01 0,429 p<0,001 -0,094 p>0,05 0,137 p>0,05 0,200 p<0,05 

+>2=8:>289 1V3 
4E9< 

0,054 p>0,05 -0,284 p<0,01 -0,059 p>0,05 -0,091 p>0,05 -0,154 p>0,05 

!0E8; BC;C10 
2?5@54 C 
?>;>65==V 
A84OG8 

0,147 p>0,05 -0,001 p>0,05 -0,013 p>0,05 -0,080 p>0,05 -0,059 p>0,05 

#V4=V<0==O 
BC;C10 2 AV4 V7 
?>;>65==O 
;560G8 70 1 E2 

-0,215 p<0,05 0,180 p>0,05 -0,160 p>0,05 0,127 p>0,05 0,155 p>0,05 

�38=0==O V 
@>738=0==O @C: 
2 C?>@V ;560G8 

-0,136 p>0,05 0,235 p<0,05 -0,157 p>0,05 -0,057 p>0,05 0,054 p>0,05 

�V3 100 < 0,106 p>0,05 -0,135 p>0,05 -0,117 p>0,05 -0,267 p>0,05 -0,295 p<0,01 
�V3 2000 < 0,092 p>0,05 -0,101 p>0,05 0,322 p<0,001 0,163 p>0,05 0,172 p>0,05 

#@8<VB:8:  1. r 3 :>5DVFVє=B :>@5;OFVW;  
2. p 3 @V25=L AB0B8AB8G=>W 7=0GCI>ABV 

 

�2’O7>: � & V7 V=H8<8 ?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV 

E0@0:B5@87CNBLAO O: A;01:89, 01> :>@5;OFVO 27030;V 2V4ACB=O (482. B01;. 5.29). 

$57C;LB0B8 4>A;V465==O :>@5;OFV9=8E 72’O7:V2 ?>:07=8:V2 DV78G=>3> 

@>728B:C 7 ?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV C 3@C?V 6V=>:, O:0 >1’є4=Cє 

?@54AB02=8FL CAVE A><0B>B8?V2, 2V4>1@065=V C B01;. 5.30. &0:, 0=0;V7 

270є<>72’O7:C 68@>2>3> :><?>=5=B0 7 ?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV 
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28O282 ?><V@=89 ?>78B82=89 72’O7>: V7 A8;>N ?@02>W :8ABV (r = 0,366; 

p < 0,001) B0 A8;>N ;V2>W :8ABV (r = 0,344; p < 0,001); ?><VB=89 ?>78B82=89 

72’O7>: 7V A?@8B=VABN, O:C 287=0G0;8 70 B5AB>< «G>2=8:>289 1V3 4 E 9 <» 

(r = 0,530; p < 0,001), 7V H284:VA=>N 28B@820;VABN, O:C 287=0G0;8 70 B5AB>< 

«1V3 100 <» (r = 0,522; p < 0,001) B0 7 28B@820;VABN, O:C 287=0G0;8 70 B5AB>< 

«1V3 2000 <» (r = 0,585; p < 0,001); ?><V@=89 =530B82=89 72’O7>: 7V AB@81:>< C 

4>268=C 7 <VAFO (r = -0,472; p < 0,001).   

 

&45?<JO 5.30 

�70є<>72’O7>: DV78G=>W ?V43>B>2;5=>ABV 7 ?>:07=8:0<8 DV78G=>3> 
@>728B:C C 6V=>: 157 C@0EC20==O A><0B>B8?C (n = 392) 

#>:07=8:8 
DV78G=>W 
?V43>B>2;5- 
=>ABV 

�8@>289 
:><?>=5=B 

 ’O7>289 
:><?>=5=B 

�VAF5@0;L=89 
68@ 

 0A0 BV;0 �=45:A <0A8 
BV;0 

r p r p r p r p r p 

%8;0 ?@02>W 
:8ABV 0,366 p<0,001 0,089 p>0,05 0,406 p<0,001 0,538 p<0,001 0,569 p<0,001 

%8;0 ;V2>W 
:8ABV 0,344 p<0,001 0,109 p>0,05 0,399 p<0,001 0,501 p<0,001 0,501 p<0,001 

%B@81>: C 
4>268=C 7 
<VAFO 

-0,472 p<0,001 0,465 p<0,001 -0,450 p<0,001 -0,310 p<0,001 -0,329 p<0,001 

+>2=8:>289 
1V3 4E9< 

0,530 p<0,001 -0,297 p<0,001 0,500 p<0,001 0,373 p<0,001 0,408 p<0,001 

!0E8; BC;C10 
2?5@54 C 
?>;>65==V 
A84OG8 

-0,060 p>0,05 -0,010 p>0,05 -0,129 p<0,05 -0,110 p>0,05 -0,081 p>0,05 

#V4=V<0==O 
BC;C10 2 AV4 V7 
?>;>65==O 
;560G8 70 1 E2 

-0,225 p<0,001 0,335 p<0,001 -0,200 p<0,001 -0,085 p>0,05 -0,050 p>0,05 

�38=0==O V 
@>738=0==O 
@C: 2 C?>@V 
;560G8 

-0,183 p<0,01 0,350 p<0,001 -0,256 p<0,001 -0,161 p<0,01 -0,062 p>0,05 

�V3 100 < 0,522 p<0,001 -0,413 p<0,001 0,443 p<0,001 0,397 p<0,001 0,411 p<0,001 

�V3 2000 < 0,585 p<0,001 -0,318 p<0,001 0,562 p<0,001 0,505 p<0,001 0,534 p<0,001 

#@8<VB:8:  1. r 3 :>5DVFVє=B :>@5;OFVW;  
2. p 3 @V25=L AB0B8AB8G=>W 7=0GCI>ABV 
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%;V4 707=0G8B8, I> C 1V3>28E B5AB0E, O:V 28:>=CNBLAO =0 G0A, ?>78B82=89 

72’O7>: C:07Cє =0 =0O2=VABL =530B82=>3> 2?;82C >7=0:8. �=0;V7 270є<>72’O7:C 

<’O7>2>3> :><?>=5=B0 7 ?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV 28O282 

?><V@=89 ?>78B82=89 72’O7>: V7 281CE>2>N A8;>N, O:C 287=0G0;8 70 B5AB>< 

«AB@81>: C 4>268=C 7 <VAFO» (r = 0,465; p < 0,001), 7V H284:VA=>-A8;>2>N 

28B@820;VABN, O:C 287=0G0;8 70 B5AB>< «?V4=V<0==O BC;C10 2 AV4 7 ?>;>65==O 

;560G8 70 1 E2» (r = 0,335; p < 0,001) B0 V7 A8;>2>N 28B@820;VABN, O:C 

287=0G0;8 70 B5AB>< «738=0==O V @>738=0==O @C: 2 C?>@V ;560G8» (r = 0,350; 

p < 0,001). �@V< FL>3>, 2AB0=>2;5=> ?><V@=89 =530B82=89 72’O7>: 7V 

H284:VA=>N 28B@820;VABN, O:C 287=0G0;8 70 B5AB>< «1V3 100 <» (r = -0,413; 

p < 0,001) B0 7 28B@820;VABN, O:C 287=0G0;8 70 B5AB>< «1V3 2000 <» (r = -0,318; 

p < 0,001), I> 2:07Cє =0 ?>78B82=89 2?;82 <’O7>2>3> :><?>=5=B0 =0 740B=VABL 

?@>O2;OB8 H284:VA=C 28B@820;VABL B0 28B@820;VABL. 

�>A;V465==O :>@5;OFV9=8E 2V4=>H5=L 2<VABC 2VAF5@0;L=>3> 68@C 7 

?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV 28O282 ?><V@=89 ?>78B82=89 72’O7>: V7 

A8;>N ?@02>W :8ABV (r = 0,406; p < 0,001) B0 A8;>N ;V2>W :8ABV (r = 0,399; 

p < 0,001); ?><VB=89 ?>78B82=89 72’O7>: 7V A?@8B=VABN, O:C 287=0G0;8 70 

B5AB>< «G>2=8:>289 1V3 4 E 9 <» (r = 0,500; p < 0,001), B0 7 28B@820;VABN, O:C 

287=0G0;8 70 B5AB>< «1V3 2000 <» (r = 0,562; p < 0,001); ?><V@=89 ?>78B82=89 

72’O7>: 7V H284:VA=>N 28B@820;VABN, O:C 287=0G0;8 70 B5AB>< «1V3 100 <» 

(r = 0,443; p < 0,001); ?><V@=89 =530B82=89 72’O7>: V7 281CE>2>N A8;>N, O:C 

287=0G0;8 70 B5AB>< «AB@81>: C 4>268=C 7 <VAFO» (r = -0,472; p < 0,001). %;V4 

707=0G8B8, I> C 1V3>28E B5AB0E O:V 28:>=CNBLAO =0 G0A, ?>78B82=89 72’O7>: 

C:07Cє =0 =0O2=VABL =530B82=>3> 2?;82C >7=0:8 (482. B01;. 5. 30). 

�=0;V7 270є<>72’O7:C <0A8 BV;0 7 ?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV 

28O282 ?><VB=89 ABC?V=L ?>78B82=>W :>@5;OFVW 7 A8;>N ?@02>W :8ABV (r = 0,538; 

p < 0,001), 7 A8;>N ;V2>W :8ABV (r = 0,501; p < 0,001) B0 7 28B@820;VABN, O:C 

287=0G0;8 70 B5AB>< «1V3 2000 <» (r = 0,505; p < 0,001); ?><V@=89 ABC?V=L 

=530B82=>W :>@5;OFVW 7 281CE>2>N A8;>N, O:C 287=0G0;8 70 B5AB>< «AB@81>: C 

4>268=C 7 <VAFO» (r = -0,310; p < 0,001); ?><V@=89 ABC?V=L ?>78B82=>W 
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:>@5;OFVW 7V A?@8B=VABN, O:C 287=0G0;8 70 B5AB>< «G>2=8:>289 1V3 4 E 9 <» 

(r = 0,373; p < 0,001) B0 7V H284:VA=>N 28B@820;VABN, O:C 287=0G0;8 70 B5AB>< 

«1V3 100 <»  (r = 0,397; p < 0,001) (482. B01;. 5. 30). 

�>A;V465==O< :>@5;OFV9=8E 2V4=>H5=L <V6 � & B0 ?>:07=8:0<8 

DV78G=>W ?V43>B>2;5=>ABV 28O2;5=> ?><VB=89 ABC?V=L ?>78B82=>W :>@5;OFVW V7 

A8;>N ?@02>W :8ABV (r = 0,569; p < 0,001), V7 A8;>N ;V2>W :8ABV (r = 0,501; 

p < 0,001) B0 7 28B@820;VABN, O:C 287=0G0;8 70 B5AB>< «1V3 2000 <» (r = 0,534; 

p < 0,001); ?><V@=89 ABC?V=L =530B82=>W :>@5;OFVW 7 281CE>2>N A8;>N, O:C 

287=0G0;8 70 B5AB>< «AB@81>: C 4>268=C 7 <VAFO» (r = -0,329; p < 0,001); 

?><V@=89 ABC?V=L ?>78B82=>W :>@5;OFVW 7V A?@8B=VABN, O:C 287=0G0;8 70 B5AB>< 

«G>2=8:>289 1V3 4 E 9 <» (r = 0,408; p < 0,001), ?><V@=89 ABC?V=L ?>78B82=>W 

:>@5;OFVW 7V H284:VA=>N 28B@820;VABN, O:C 287=0G0;8 70 B5AB>< «1V3 100 <» 

(r = 0,411; p < 0,001) (482. B01;. 5. 30). 

'7030;L=NNG8 >B@8<0=V 40=V ?@> :>@5;OFV9=V 2V4=>H5==O ?>:07=8:V2 

DV78G=>3> @>728B:C 7 ?>:07=8:0<8 DV78G=>W ?V43>B>2;5=>ABV C 6V=>: 25-35 

@>:V2 @V7=8E A><0B>B8?V2, A;V4 707=0G8B8, I> 70 6>4=8< V7 ?>:07=8:V2 =5 1C;> 

28O2;5=> 28A>:>3> B0 4C65 28A>:>3> ABC?5=O :>@5;OFV9=>3> 72’O7:C.  

!0928I89 ABC?V=L :>@5;OFVW 3 «?><VB=89» 3 1C;> 2AB0=>2;5=> C 

?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C <V6 <’O7>28< :><?>=5=B>< B0 

A8;>2>N 28B@820;VABN; C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C 3 <V6 H284:VA=>N 28B@820;VABN V 68@>28< :><?>=5=B><; C 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C 3 <V6 � & B0 A8;>N ?@02>W :8ABV. 

 V6 V=H8<8 ?>:07=8:0<8 1C;> 28O2;5=> 72’O7>: ?><V@=>3> V A;01:>3> 

ABC?5=O, 01> :>@5;OFVO <V6 ?>:07=8:0<8 2V4ACB=O. &0:V 40=V 2:07CNBL =0 

2V4ACB=VABL 203><>3> 2?;82C :><?>=5=B=>3> A:;04C BV;0 B0 <0A8 BV;0 =0 

740B=VABL ?@>O2;OB8 DV78G=V O:>ABV C 6V=>: @V7=8E A><0B>B8?V2.  
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�8A=>2:8 4> @>74V;C 5 

 

�AB0=>2;5=> =530B82=89 2?;82 <0A8 BV;0 =0 ?>BC6=VABL 05@>1=>W 

A8AB5<8 5=5@3>70157?5G5==O <’O7>2>W 4VO;L=>ABV C ?@54AB02=8FL B8E 

A><0B>B8?V2, 4;O O:8E E0@0:B5@=0 1V;LH0 <0A0 BV;0 B0 1V;LH89 2V4A>B>: 68@C 2 

>@30=V7<V. !0 F5 2:07Cє 28A>:89 ABC?V=L =530B82=>W :>@5;OFVW <0A8 BV;0 7 

VO2 max 2V4=. C ?@54AB02=8FL 5=4><>@D=>3> (-0,817; p < 0,001) B0 5=4><>@D=>-

<57><>@D=>3> (-0,784; p < 0,001) A><0B>B8?V2.  

"A:V;L:8 70 ?>:07=8:>< VO2 max 2V4=. >FV=NNBL @V25=L DV78G=>3> 74>@>2’O, 

:>@5:FVN DV78G=>3> 74>@>2’O C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C <>6=0 

74V9A=N20B8 H;OE>< :><?;5:A=>3> A?@O<C20==O B@5=C20;L=>3> 2?;82C =0 

?V428I5==O VO2 max  V =0 7<5=H5==O <0A8 BV;0. *5 <0B8<5 1V;LH89 5D5:B C 

?@54AB02=8FL 5=4><>@D=>3> B0 5=4><>@D=>-<57><>@D=>3> A><0B>B8?V2, 

>A:V;L:8 :>@5;OFV9=89 72’O7>: <0A8 BV;0 7 VO2 max 2V4=. C =8E є 28I8<, =V6 C 

?@54AB02=8FL 710;0=A>20=>3> B0 5:B><>@D=>3> A><0B>B8?V2. 

 �8O2;5=> ?>78B82=89 2?;82 <0A8 BV;0 =0 740B=VABL ?@>O2;OB8 є<=VABL 

0=05@>1=8E ;0:B0B=8E ?@>F5AV2 5=5@3>70157?5G5==O <’O7>2>W 4VO;L=>ABV C 

?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C, =0 I> 2:07Cє 28A>:89 ABC?V=L 

?>78B82=>W :>@5;OFVW <V6 <0A>N BV;0 B0 ?>:07=8:><  �� $ 01A. (0,702; 

p < 0,001).   

�AB0=>2;5=>, I> ?@548:B>@>< 28I>3> @V2=O ?>BC6=>ABV 0=05@>1=>W 

;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C є 28A>:V 7=0G5==O <0A8 BV;0 B0 � &, =0 I> 

2:07Cє 28A>:89 ABC?V=L ?>78B82=>W :>@5;OFVW C ?@54AB02=8FL 5:B><>@D=>3> 

A><0B>B8?C <V6 ?>:07=8:>< ��=& 30 01A. V <0A>N BV;0 (0,744; p < 0,001) B0 C 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C <V6 ?>:07=8:>< ��=& 30 01A. V 

<0A>N BV;0 (0,833; p < 0,001), <V6 ?>:07=8:>< ��=& 30 2V4=. V <0A>N BV;0 (0,713; 

p < 0,001), <V6 ?>:07=8:>< ��=& 30 01A. B0 � & (0,786; p < 0,001). 

�AB0=>2;5=>, I> ?@548:B>@>< 28I>3> @V2=O ?>BC6=>ABV 0=05@>1=>W 

0;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C є 28A>:V 7=0G5==O <0A8 BV;0 B0 � &, =0 

I> 2:07Cє 28A>:89 ABC?V=L ?>78B82=>W :>@5;OFVW <V6 ?>:07=8:>< ��=& 10 01A. V 
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<0A>N BV;0 C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C (0,817; p < 0,001), C 

?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C (0,782; p < 0,001) B0 C 

?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C (0,854; p < 0,001).  V6 ?>:07=8:>< 

��=& 10 01A. B0 � & 2AB0=>2;5=> 28A>:89 ABC?V=L ?>78B82=>W :>@5;OFVW C 

?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C (0,710; p < 0,001) B0 C ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C (0,725; p < 0,001).  

#@8 ?;0=C20==V DV7:C;LBC@=>->74>@>2G8E 70=OBL V7 6V=:0<8 ?5@H>3> 

?5@V>4C 7@V;>3> 2V:C A;V4 C@0E>2C20B8, I> 7<5=H5==O <0A8 BV;0 ?@82545 4> 

7@>AB0==O 05@>1=8E <>6;82>AB59 >@30=V7<C V, 2>4=>G0A, 4> 7=865==O 

0=05@>1=8E <>6;82>AB59 >@30=V7<C. ' ?@54AB02=8FL @V7=8E A><0B>B8?V2 

ABC?V=L B0:>W 70;56=>ABV є =5>4=0:>289. �V4B0: A;V4 48D5@5=FV9>20=> 

70AB>A>2C20B8 :><?5=A0B>@=V <5E0=V7<8 4;O CB@8<0==O 0=05@>1=>W 

?@>4C:B82=>ABV =0 =0;56=><C @V2=V.  V6 ?>:07=8:0<8 DV78G=>W 

?V43>B>2;5=>ABV B0 :><?>=5=B=8< A:;04>< BV;0, <0A>N BV;0 9 � & C 6V=>: 

@V7=8E A><0B>B8?V2 :>@5;OFVO 2V4ACB=O 01> WW ABC?V=L =5 ?5@528ICє «?><VB=89» 

@V25=L. 

 0B5@V0;8 FL>3> @>74V;C ?@54AB02;5=V C ?C1;V:0FVOE [402, 404].
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$"���� 6 

 "���� ('!�*�"!��Ь!"� &� (���+!"� #���"&"���!"%&� 
��!"� 25-35 $"��� $��!�) %" �&"&�#�� 

 

6.1. &5E=>;>3VO @>7@>1:8 =>@<0B82V2 DV78G=>W B0 DC=:FV>=0;ь=>W 
?V43>B>2;5=>ABV 

 

!>@<0B828 >FV=:8 DV78G=>W ?V43>B>2;5=>ABV =0A5;5==O ':@0W=8 

?5@V>48G=> >=>2;NNBLAO. *5 A;V4 @>18B8, >A:V;L:8 ?V4 2?;82>< A>FV0;L=8E, 

5:>=><VG=8E, :;V<0B8G=8E B0 5:>;>3VG=8E G8==8:V2 @V25=L DV78G=>W 

?V43>B>2;5=>ABV =0A5;5==O 707=0є 7<V=. �=0;V7CNG8 52>;NFVN =>@<0B82V2 

DV78G=>W ?V43>B>2;5=>ABV =0A5;5==O ':@0W=8 70 >AB0==V @>:8, 2V4AB56CєBLAO 

GVB:0 B5=45=FVO 4> =52V4?>2V4=>ABV >:@5<8E =>@<0B82V2 D0:B8G=><C AB0=C 

DV78G=>W ?V43>B>2;5=>ABV =0A5;5==O.  

' A2>WE ?>?5@54=VE ?C1;V:0FVOE <8 @>18;8 :@8B8G=89 0=0;V7 =>@<0B82V2 

>FV=:8 DV78G=>W ?V43>B>2;5=>ABV, G8==8E 7 2003 ?> 2008 @V: (482. 4>40B>: 

B01;.  .1) [139, ]. ' F8E @>1>B0E <8 707=0G0;8, I> :>6=>3> @>:C 70 

>:@5<8<8 B5AB0<8 7=0G=89 2V4A>B>: ABC45=BV2 =5 28:>=CNBL <V=V<0;L=V 

=>@<0B828. �@V< B>3>, 70 >:@5<8<8 B5AB0<8 (=0?@8:;04 «1V3 =0 100 <» C 

4V2G0B) ;8H5 45:V;L:0 ABC45=BV2 7 �, �� V ��� :C@AV2 28:>=CNBL =>@<0B82, O:89 

2V4?>2V40є 5 10;0<, V >48=8FV 28:>=CNBL =>@<0B82, I> 2V4?>2V40є 4 10;0< 

[139, ].  

/: ?>:07CNBL @57C;LB0B8 B5ABC20==O DV78G=>W ?V43>B>2;5=>ABV 

ABC45=BAL:>W <>;>4V, G8==V =>@<0B828 B0:>6 ?>B@51CNBL >13>2>@5==O. &0:, 

@57C;LB0B8 B5ABC20==O ABC45=BAL:>W <>;>4V, ?@>2545=V C 2018 @>FV, 70A2V4G8;8, 

I> 70 >:@5<8<8 B5AB0<8 7=0G=0 :V;L:VABL ABC45=BV2 (1V;LH5 50% 4>A;V465=8E) 

=5 <>6CBL 28:>=0B8 <V=V<0;L=V =>@<0B828, ?@> I> <8 2:070;8 C A2>W9 

?C1;V:0FVW [242]. !0<030==O 7=09B8 C 465@5;0E =0C:>2>W ;VB5@0BC@8 <5B>48:C, 

70 O:>N @>7@>1;O;8AO =>@<0B828 4;O B5ABC20==O DV78G=>W ?V43>B>2;5=>ABV, =5 

40;8 @57C;LB0BC. %0<5 B><C <8 @>7@>18;8 <5B>48:C 4;O 2AB0=>2;5==O 
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=>@<0B82V2 >FV=:8 =5 ;8H5 DV78G=>W, 0;5 9 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 

=0A5;5==O [242, , ]. � >A=>2C FVєW <5B>48:8 ?>:;045=> ?@028;> B@L>E 

A83<, 2V4?>2V4=> 4> O:>3> 4V0?07>= [  ± σ] 2:;NG0є 68,27 % CAVE 7=0G5=L 

281V@:8, 4V0?07>= [  ± 2σ] 3 95,45 % CAVE 7=0G5=L 281V@:8, 0 4V0?07>= [  ± 3σ] 3 

99,73 % CAVE 7=0G5=L 281V@:8 [58].  

->1 287=0G8B8, =0 O:V AB>@>=8 ?V43>B>2;5=>ABV 6V=>: @V7=8E 

A><0B>B8?V2 =5>1EV4=> A?@O<C20B8 B@5=C20;L=V 2?;828, A;V4 2AB0=>28B8 WE=V 

A;01:V AB>@>=8 ?V43>B>2;5=>ABV. �;O FL>3> A?>G0B:C =0<8 1C;8 @>7@>1;5=V 

=>@<0B828 DV78G=>W B0 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV. !0 >A=>2V 

4>A;V465==O DV78G=>W B0 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 392 6V=>: 2V:>< 25 -

35 @>:V2, O:V <5H:0NBL C <560E #>4V;LAL:>3> @53V>=C, 1C;> AD>@<>20=> 

20@V0FV9=V @O48 70 4>A;V46C20=8<8 >7=0:0<8. �0 A5@54=V9 @V25=L >7=0:8 <8 

1@0;8 A5@54=є 7=0G5==O 20@V0FV9=>3> @O4C 3 , 2AB0=>2;5=5 H;OE>< 

4>A;V465==O 25;8:>W :V;L:>ABV >AV1, O:V =5 <0NBL 2V4<V==>AB59 70 1030BL<0 

:@8B5@VO<8 (AB0BL, 2V:>20 3@C?0, B5@8B>@VO ?@>6820==O, 2V4ACB=VABL 4>A2V4C 

70=OBL A?>@B><).  

"FV=>G=C H:0;C D>@<C20;8 =0 >A=>2V ?>E81:8 A5@54=L>3> 

:204@0B8G=>3> 2V4E8;5==O 3 ±σ. �5@CNG8AL ?@028;>< B@L>E A83<, 70 

«A5@54=V9» @V25=L >7=0:8 <8 1@0;8 4V0?07>=, O:89 7=0E>48BLAO C <560E ± 0,5σ 

2V4 . $V25=L «28I5 A5@54=L>3>» B0 «=86G5 A5@54=L>3>» 7=0E>48BLAO 2 

4V0?07>=V [0,6σ 3 1,0σ] B0 [-0,6σ 3 -1,0σ] 2V4?>2V4=>. «�8A>:89» B0 «=87L:89» 

@V25=L 7=0E>48BLAO 2 4V0?07>=V [1,1σ 3 2,0σ] B0 [-1,1σ 3 -2,0σ] 2V4?>2V4=>. 

«�C65 28A>:89» B0 «4C65 =87L:89» @V25=L 7=0E>48BLAO 2 4V0?07>=V [>2,0σ] B0 

[<-2,0σ] 2V4?>2V4=>.  

&0:8< G8=><, <8 4>AO3;8 @57C;LB0BC, :>;8 «A5@54=V9» @V25=L >7=0:8 

<0B8<5 1;87L:> 36 % >AV1 CAVєW 281V@:8, @V25=L «28I5 A5@54=L>3>» B0 «=86G5 

A5@54=L>3>» 3 ?@81;87=> ?> 16 % >AV1 CAVєW 281V@:8, «28A>:89» B0 «=87L:89» 

@V25=L 3 ?@81;87=> ?> 14 % >AV1 CAVєW 281V@:8, «4C65 28A>:89» B0 «4C65 

=87L:89» @V25=L 3 ?@81;87=> ?> 2 % >AV1 CAVєW 281V@:8. "1>2’O7:>2>N C<>2>N 

є 2V4?>2V4=VABL 281V@:8, =0 >A=>2V O:>W @>7@>1;ONBLAO =>@<0B828, 



300 

=>@<0;L=><C 70:>=C @>7?>4V;C. ' @07V =52V4?>2V4=>ABV 281V@:C A;V4 ?@825AB8 

4> =>@<0;L=>3> 70:>=C @>7?>4V;C. *O <5B>48:0 <0є 02B>@AL:5 ?@02> =0 B2V@ 

«&5E=>;>3VO @>7@>1:8 :@8B5@VW2 >FV=:8 DV78G=>W ?V43>B>2:8 =0A5;5==O» 

№ 96565, 40B0 @5єAB@0FVW 10.03.2020 @. 

 

6.2.  >45;V DV78G=>W ?V43>B>2;5=>ABV 
 

�8:>@8AB0==O @>7@>1;5=>W <5B>48:8 4>72>;8;> =0< 2AB0=>28B8 

=>@<0B828 DV78G=>W ?V43>B>2;5=>ABV 4;O 6V=>: 25-35 @>:V2, O:V =02545=V C 

4>40B:C B01;. !.1, !.2 B0 !.3. 

�VAB02;ONG8 >B@8<0=V 40=V ?@> DV78G=C ?V43>B>2;5=VABL 6V=>: @V7=8E 

A><0B>B8?V2 V7 @>7@>1;5=8<8 =0<8 =>@<0B820<8, 1C;> 74V9A=5=> >FV=:C @V2=O 

DV78G=>W ?V43>B>2;5=>ABV 6V=>: @V7=8E A><0B>B8?V2.  

' B01;. 6.1 2V4>1@065=> @V25=L DV78G=>W ?V43>B>2;5=>ABV 6V=>: 

5=4><>@D=>3> A><0B>B8?C. &0:89 A?>AV1 2V7C0;V70FVW 40=8E 4>?><030є H284:> 

7>@Vє=BC20B8AO, O:><C @V2=N DV78G=>W ?V43>B>2;5=>ABV 2V4?>2V40NBL 

?@54AB02=8FV 5=4><>@D=>3> A><0B>B8?C. 

&0:, «A5@54=L><C» @V2=N ?V43>B>2;5=>ABV ?@54AB02=8FV 5=4><>@D=>3> 

A><0B>B8?C 2V4?>2V40NBL 70 ?>:07=8:0<8 A8;8 ?@02>W V ;V2>W :8ABV B0 70 

?>:07=8:>< =0E8;C BC;C10 2?5@54 C ?>;>65==V A84OG8, O:89 E0@0:B5@87Cє 

3=CG:VABL. «!87L:><C» @V2=N ?V43>B>2;5=>ABV ?@54AB02=8FV 5=4><>@D=>3> 

A><0B>B8?C 2V4?>2V40NBL 70 B5AB>< «?V4=V<0==O BC;C10 2 AV4 7 ?>;>65==O 

;560G8 70 1 E2», O:89 E0@0:B5@87Cє H284:VA=>-A8;>2C 28B@820;VABL; 70 B5AB>< 

«AB@81>: C 4>268=C 7 <VAFO», O:89 E0@0:B5@87Cє 281CE>2C A8;C; 70 B5AB>< 

«G>2=8:>289 1V3 4 E 9 <», O:89 E0@0:B5@87Cє A?@8B=VABL; 70 B5AB>< «738=0==O V 

@>738=0==O @C: 2 C?>@V ;560G8», O:89 E0@0:B5@87Cє A8;>2C 28B@820;VABL; 70 

B5AB>< «1V3 100 <», O:89 E0@0:B5@87Cє H284:VA=C 28B@820;VABL; 70 B5AB>< «1V3 

2000 <», O:89 E0@0:B5@87Cє 7030;L=C 28B@820;VABL. 
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&45?<JO 6.1 

$V25=ь ?>:07=8:V2 DV78G=>W ?V43>B>2;5=>ABV 6V=>: 25-35 @>:V2 
5=4><>@D=>3> A><0B>B8?C (n = 92) 

 
 
#>:07=8:8  

%B0=40@B8 >FV=:8 ?>:07=8:V2 4;O 6V=>: 25-35 @>:V2 
4C65 
=87L:89 

=87L:89 
 

=86G5 
A5@54=L
>3> 

A5@54=V9 
@V25=L 

28I5 
A5@54=L
>3> 

28A>:89 4C65 
28A>:89 

10;8 
1 2 3 4 5 6 7 

%8;0 
?@02>W 
:8ABV, :3 

 
< 21 

 

21 3 24 
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5. � 3 738=0==O V @>738=0==O @C: 2 C?>@V ;560G8; 
6. � 3 =0E8; BC;C10 2?5@54 C ?>;>65==V A84OG8;  
7. Є 3 G>2=8:>289 1V3 4 E 9 <;  
8. � 3 1V3 100 <; 
9. � 3 1V3 2000 < 

6.3.  >45;V DC=:FV>=0;ь=>W ?V43>B>2;5=>ABV 
 

�8:>@8AB02H8 02B>@AL:C <5B>48:C, <8 @>7@>18;8 =>@<0B828  

DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 4;O 6V=>: 25-35 @>:V2 #>4V;LAL:>3> @53V>=C 70 

?>:07=8:0<8 05@>1=>W ?@>4C:B82=>ABV >@30=V7<C (482. 4>40B>: B01;. !.4) B0 

0=05@>1=>W ?@>4C:B82=>ABV >@30=V7<C (482. 4>40B>: B01;. !.5). 

 0NG8 <>45;L DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 4;O 6V=>: 25-35 @>:V2, 

<8 WE ?>@V2=O;8 V7 ?0@0<5B@0<8 ?V43>B>2;5=>ABV 2AB0=>2;5=8<8 C 
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?@54AB02=8FL @V7=8E A><0B>B8?V2, 2V4>1@0782H8 WE 3@0DVG=>. &0:8< G8=>< 

>B@8<0=> 3@0DVG=C 2V7C0;V70FVN B8E :><?>=5=BV2 ?V43>B>2;5=>ABV 

?@54AB02=8FL >:@5<8E A><0B>B8?V2, O:V 2V4AB0NBL 2V4 <>45;L=8E V =0 O:V A;V4 

A?@O<C20B8 B@5=C20;L=89 2?;82. 

' B01;. 6.5 2V4>1@065=> @V25=L DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 

?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C 70 @>7@>1;5=8<8 =0<8 AB0=40@B0<8. 

 
  &45?<JO 6.5 

$V25=ь ?>:07=8:V2 DC=:FV>=0;ь=>W ?V43>B>2;5=>ABV 6V=>: 25-35 

@>:V2 5=4><>@D=>3> A><0B>B8?C (n = 92) 
 
#>:07=8:8 

%B0=40@B8 >FV=:8 ?>:07=8:V2 4;O 6V=>: 25-35 @>:V2 
4C65 
=87L:89 

=87L:89 
 

=86G5 
A5@54=L>
3> 

A5@54=V9 
@V25=L 

28I5 
A5@54=L>
3> 

28A>:89 4C65 
28A>:8
9 

  10;8 
 1 2 3 4 5 6 7 
VO2 max, 

<;·E2-1·:3-1 
< 35,6 35,6 3 38,7 38,8 3 40,2 40,3 3 43,4 43,5 3 45,0 45,1 3 48,2 > 48,2 

#�!" 
�B·:3-1 

< 1,8 1,8 3 1,9 2,0 3 2,1 2,2 3 2,4 2,5 3 2,6 2,7 3 2,8 > 2,8 

 �� $ 
:3<·E2-1·:3-1 

< 16,9 16,9 3 20,6 20,7 3 22,5 22,6 3  26,3 26,4 3 28,1 28,2 3 31,9 > 31,9 

��!& 30 

:3<·E2-1·:3-1 
 

< 24,56 

24,56 3
29,47 

29,48 3 
31,93 

31,94 3 
36,86 

36,87 3 
39,32 

39,33 3 
44,24 

 
> 44,24 

��!& 10 
:3<·E2-1·:3-1 

 
< 29,54 

29,54 3 
33,91 

33,92 3 
36,10 

36,11  3
40,49 

40,50 3 
42,68 

42,69 3 
47,06 

 
> 47,06 

#@8<VB:0. $V25=L >7=0:8 ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C 
7=0E>48BLAO C <560E 4V0?07>=C 284V;5=>W :;VB8=:8 3        

"B65, <8 2AB0=>28;8, I> @V25=L 05@>1=>W ?@>4C:B82=>ABV 70 ?>:07=8:>< 

VO2 max 2V4=. C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C 2V4?>2V40є «=87L:><C», 0 

@V25=L #�!" 2V4?>2V40є «=86G5 A5@54=L><C». 

#>:07=8:8, O:V E0@0:B5@87CNBL 0=05@>1=V <>6;82>ABV C ?@54AB02=8FL 

5=4><>@D=>3> A><0B>B8?C 7=0E>4OBLAO =0 «A5@54=L><C» @V2=V: ?>:07=8: 

 �� $ 2V4=., O:89 E0@0:B5@87Cє є<=VABL 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV 

>@30=V7<C; ?>:07=8: ��=& 30 2V4=., O:89 E0@0:B5@87Cє ?>BC6=VABL 0=05@>1=>W 

;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C; ?>:07=8: ��=& 10 2V4=., O:89 
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E0@0:B5@87Cє ?>BC6=VABL 0=05@>1=>W 0;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C 

(482. B01;. 6.5). 

!0 @8A. 6.5 3@0DVG=> 2V4>1@065=> <>45;L DC=:FV>=0;L=>W 

?V43>B>2;5=>ABV 6V=>: 5=4><>@D=>3> A><0B>B8?C (70HB@8E>20=8< 

?’OB8:CB=8:><). 4 10;8 3 F5 «A5@54=V9» @V25=L 2AB0=>2;5=89 4;O 6V=>: 157 

C@0EC20==O A><0B>B8?C. �0?@>?>=>20=0 <>45;L =0>G=> 45<>=AB@Cє, I> 

?@54AB02=8FV 5=4><>@D=>3> A><0B>B8?C 70 ?>:07=8:0<8 05@>1=>W 

@>1>B>740B=>ABV >@30=V7<C (VO2 max V #�!") ?>ABC?0NBLAO <>45;L=8< 

?0@0<5B@0< 4;O 6V=>: 157 C@0EC20==O A><0B>B8?C V ?>B@51CNBL :>@5:FVW. 

#>:07=8:8 0=05@>1=>W @>1>B>740B=>ABV ?@54AB02=8FL 5=4><>@D=>3> 

A><0B>B8?C 2V4?>2V40NBL <>45;L=8< ?0@0<5B@0<. 

 

$8A. 6.5.  >45;L DC=:FV>=0;L=>W ?V43>B>2;5=>ABV ?@54AB02=8FL 
5=4><>@D=>3> A><0B>B8?C

�VAB0282H8 >B@8<0=V 40=V ?@> DC=:FV>=0;L=C ?V43>B>2;5=VABL 6V=>: 

5:B><>@D=>3> A><0B>B8?C 7 @>7@>1;5=8<8 =0<8 =>@<0B820<8, <8 2AB0=>28;8, 

I> 05@>1=V <>6;82>ABV C =8E 7=0E>4OBLAO =0 4>A8BL 28A>:><C @V2=V: 

?>BC6=VABL 05@>1=>W @>1>B>740B=>ABV >@30=V7<C (VO2 max 2V4=.) 7=0E>48BLAO =0 
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«28A>:><C» @V2=V; ?>:07=8: #�!" 2V4=. 3 =0 @V2=V «28I5 A5@54=L>3>» 

(B01;. 6.6). 

 

&45?<JO 6.6 

$V25=ь ?>:07=8:V2 DC=:FV>=0;ь=>W ?V43>B>2;5=>ABV 6V=>: 25-35 

@>:V2 5:B><>@D=>3> A><0B>B8?C (n = 94) 
 
 
#>:07=8:8 

%B0=40@B8 >FV=:8 ?>:07=8:V2 4;O 6V=>: 25-35 @>:V2 
4C65 
=87L:8
9 

=87L:89 
 

=86G5 
A5@54=L>
3> 

A5@54=V9 
@V25=L 

28I5 
A5@54=L>
3> 

28A>:89 4C65 
28A>:89 

  10;8 
 1 2 3 4 5 6 7 
VO2 max, 

<;·E2-1·:3-1 
< 35,6 35,6 3 

38,7 

38,8 3 40,2 40,3 3 43,4 43,5 3 45,0 45,1 3 48,2 > 48,2 

#�!" 
�B·:3-1 

< 1,8 1,8 3 1,9 2,0 3 2,1 2,2 3 2,4 2,5 3 2,6 2,7 3 2,8 > 2,8 

 �� $ 
:3<·E2-1·:3-1 

< 16,9 16,9 3 
20,6 

20,7 3 22,5 22,6 3  
26,3 

26,4 3 28,1 28,2 3 31,9 > 31,9 

��!& 30 

:3<·E2-1·:3-1 
 

< 24,56 

24,56 3
29,47 

29,48 3 
31,93 

31,94 3 
36,86 

36,87 3 
39,32 

39,33 3 
44,24 

 
> 44,24 

��!& 10 
:3<·E2-1·:3-1 

 
< 29,54 

29,54 3 
33,91 

33,92 3 
36,10 

36,11  3
40,49 

40,50 3 
42,68 

42,69 3 
47,06 

 
> 47,06 

#@8<VB:0. $V25=L >7=0:8 C ?@54AB02=8FL 5=4><>@D=>3> A><0B>B8?C 
7=0E>48BLAO C <560E 4V0?07>=C 284V;5=>W :;VB8=:8 3         
 

�=05@>1=V <>6;82>ABV 6V=>: 5:B><>@D=>3> A><0B>B8?C 7=0E>4OBLAO =0 

45I> =86G><C @V2=V: ?>:07=8: є<=>ABV 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV 

>@30=V7<C ( �� $ 2V4=.) 7=0E>48BLAO =0 «A5@54=L><C» @V2=V; ?>:07=8: 

?>BC6=>ABV 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C (��=& 30 2V4=.) B0 

?>BC6=>ABV 0=05@>1=>W 0;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C (?>:07=8: ��=& 

10 2V4=.) 3 =0 @V2=V «=86G5 A5@54=L>3>» (482. B01;. 6.6). !0 @8A. 6.6 3@0DVG=> 

2V4>1@065=> <>45;L DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 6V=>: 5:B><>@D=>3> 

A><0B>B8?C (70HB@8E>20=8< ?’OB8:CB=8:><). /: 284=> 7 @8AC=:C, <>45;L=V 

?0@0<5B@8 VO2 max 2V4=., #�!" 2V4=.,  �� $ 2V4=. C ?@54AB02=8FL 5:B><>@D=>3> 

A><0B>B8?C 7=0E>4OBLAO 28I5 <>45;L=8E ?0@0<5B@V2 4;O 6V=>: 157 C@0EC20==O 

A><0B>B8?C (O:V 7=0E>4OBLAO =0 @V2=V 4 10;V2), 0 <>45;L=V ?0@0<5B@8 
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��=& 30 2V4=. B0 ��=& 10 2V4=. VAB>B=> ?>ABC?0NBLAO <>45;L=8< ?0@0<5B@0< V 

?>B@51CNBL :>@5:FVW. 

 

$8A. 6.6.  >45;L DC=:FV>=0;L=>W ?V43>B>2;5=>ABV ?@54AB02=8FL 
5:B><>@D=>3> A><0B>B8?C 

"FV=:0 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 6V=>: 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C 70 @>7@>1;5=8<8 =0<8 =>@<0B820<8 4>72>;8;0 

2AB0=>28B8, I> ?>BC6=VABL 05@>1=8E ?@>F5AV2 5=5@3>70157?5G5==O (?>:07=8: 

VO2 max 2V4=.), ?>@V3 0=05@>1=>3> >1<V=C (?>:07=8: #�!" 2V4=.) B0 є<=VABL 

0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV (?>:07=8:  �� $ 2V4=.) 7=0E>4OBLAO =0 

«A5@54=L><C» @V2=V.  

#>BC6=VABL 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV (?>:07=8: 

��=& 30 2V4=.) 6V=>: 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 7=0E>48BLAO =0 

@V2=V «28I5 A5@54=L>3>». #>BC6=VABL 0=05@>1=>W 0;0:B0B=>W ?@>4C:B82=>ABV 

>@30=V7<C (?>:07=8: ��=& 10 2V4=.) 7=0E>48BLAO =0 «28A>:><C» @V2=V (B01;. 6.7). 

 �@0DVG=5 <>45;N20==O DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 6V=>: 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?C =0>G=> 45<>=AB@Cє, I> 70 

?>:07=8:0<8 05@>1=>W @>1>B>740B=>ABV >@30=V7<C (VO2 max 2V4=. V #�!" 2V4=.) B0 

?>:07=8:>< є<=>ABV 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C 
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( �� $ 2V4=.) ?@54AB02=8FV 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 

7=0E>4OBLAO =0 B><C 6 @V2=V, I> 2AB0=>2;5=89 V 4;O 6V=>: 157 C@0EC20==O 

A><0B>B8?C. $V25=L ?>BC6=>ABV 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV 

>@30=V7<C (?>:07=8: ��=& 30 2V4=.) B0 0=05@>1=>W 0;0:B0B=>W @>1>B>740B=>ABV 

>@30=V7<C (?>:07=8: ��=& 10 2V4=.) C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?C ?5@528ICє <>45;L=V ?0@0<5B@8 4;O 6V=>: 157 C@0EC20==O 

A><0B>B8?C (@8A. 6.7). 

 

&45?<JO 6.7 

#@>DV;ь DC=:FV>=0;ь=>W ?V43>B>2;5=>ABV 6V=>: 25-35 @>:V2 
5=4><>@D=>-<57><>@D=>3> A><0B>B8?C (n = 104) 

 
 
#>:07=8:8 

%B0=40@B8 >FV=:8 ?>:07=8:V2 4;O 6V=>: 25-35 @>:V2 
4C65 
=87L:89 

=87L:89 
 

=86G5 
A5@54=L>
3> 

A5@54=V9 
@V25=L 

28I5 
A5@54=L>
3> 

28A>:89 4C65 
28A>:89 

  10;8 
 1 2 3 4 5 6 7 
VO2 max, 

<;·E2-1·:3-1 
< 35,6 35,6 3 38,7 38,8 3 40,2 40,3 3 43,4 43,5 3 45,0 45,1 3 48,2 > 48,2 

#�!" 
�B·:3-1 

< 1,8 1,8 3 1,9 2,0 3 2,1 2,2 3 2,4 2,5 3 2,6 2,7 3 2,8 > 2,8 

 �� $
:3<·E2-1·:3-1 

< 16,9 16,9 3 20,6 20,7 3 22,5 22,6 3  
26,3 

26,4 3 28,1 28,2 3 31,9 > 31,9 

��!& 30 

:3<·E2-1·:3-1 
 

< 24,56 

24,56 3
29,47 

29,48 3 
31,93 

31,94 3 
36,86 

36,87 3 
39,32 

39,33 3 
44,24 

 
> 44,24 

��!& 10 
:3<·E2-1·:3-1 

 
< 29,54 

29,54 3 
33,91 

33,92 3 
36,10 

36,11  3
40,49 

40,50 3 
42,68 

42,69 3 
47,06 

 
> 47,06 

#@8<VB:0. $V25=L >7=0:8 ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> 
A><0B>B8?C 7=0E>48BLAO C <560E 4V0?07>=C 284V;5=>W :;VB8=:8 3       

"FV=82H8 DC=:FV>=0;L=C ?V43>B>2;5=VABL ?@54AB02=8FL 710;0=A>20=>3> 

A><0B>B8?C 70 @>7@>1;5=8<8 =0<8 =>@<0B820<8, <8 28O28;8, I> ?>BC6=VABL 

05@>1=8E ?@>F5AV2 5=5@3>70157?5G5==O (?>:07=8: VO2 max 2V4=.) C =8E 

7=0E>48BLAO =0 @V2=V «28I5 A5@54=L>3>». #>@V3 0=05@>1=>3> >1<V=C (?>:07=8: 

#�!" 2V4=.), є<=VABL 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C (?>:07=8: 

 �� $ 2V4=.), ?>BC6=VABL 0=05@>1=>W 0;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C 
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(?>:07=8: ��=& 10 2V4=.) 2V4?>2V40NBL «A5@54=L><C» @V2=N. #>BC6=VABL 

0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C (?>:07=8: ��=& 30 2V4=.) 

2V4?>2V40є @V2=N «=86G5 A5@54=L>3>» (B01;. 6.8). 

$8A. 6.7.  >45;L DC=:FV>=0;L=>W ?V43>B>2;5=>ABV ?@54AB02=8FL 
5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 

 

&45?<JO 6.8 

$V25=ь ?>:07=8:V2 DC=:FV>=0;ь=>W ?V43>B>2;5=>ABV 6V=>: 25-35 

@>:V2 710;0=A>20=>3> A><0B>B8?C (n = 102) 
 
 
#>:07=8:8 

%B0=40@B8 >FV=:8 ?>:07=8:V2 4;O 6V=>: 25-35 @>:V2 
4C65 
=87L:89 

=87L:89 
 

=86G5 
A5@54=L>
3> 

A5@54=V9 
@V25=L 

28I5 
A5@54=L>
3> 

28A>:89 4C65 
28A>:89 

  10;8 
 1 2 3 4 5 6 7 
VO2 max, 

<;·E2-1·:3-1 
< 35,6 35,6 3 38,7 38,8 3 40,2 40,3 3 43,4 43,5 3 45,0 45,1 3 48,2 > 48,2 

#�!" 
�B·:3-1 

< 1,8 1,8 3 1,9 2,0 3 2,1 2,2 3 2,4 2,5 3 2,6 2,7 3 2,8 > 2,8 

 �� $ 
:3<·E2-1·:3-1 

< 16,9 16,9 3 20,6 20,7 3 22,5 22,6 3  
26,3 

26,4 3 28,1 28,2 3 31,9 > 31,9 

��!& 30 

:3<·E2-1·:3-1 
 

< 24,56 

24,56 3
29,47 

29,48 3 
31,93 

31,94 3 
36,86 

36,87 3 
39,32 

39,33 3 
44,24 

 
> 44,24 

��!& 10 
:3<·E2-1·:3-1 

 
< 29,54 

29,54 3 
33,91 

33,92 3 
36,10 

36,11  3
40,49 

40,50 3 
42,68 

42,69 3 
47,06 

 
> 47,06 

#@8<VB:0. $V25=L >7=0:8 ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C 
7=0E>48BLAO C <560E 4V0?07>=C 284V;5=>W :;VB8=:8 3         
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�@0DVG=5 <>45;N20==O DC=:FV>=0;L=>W ?V43>B>2;5=>ABV ?@54AB02=8FL 

710;0=A>20=>3> A><0B>B8?C 28O28;>, I> 70 ?>:07=8:>< ?>BC6=>ABV 05@>1=>W 

@>1>B>740B=>ABV >@30=V7<C (VO2 max 2V4=.) 2>=8 ?5@52060NBL <>45;L=V ?0@0<5B@8 

4;O 6V=>: 157 C@0EC20==O A><0B>B8?C, O:V 2V4?>2V40NBL 4 10;0<. Є<=VABL 

0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C (?>:07=8:  �� $ 2V4=.), ?>@V3 

0=05@>1=>3> >1<V=C (#�!" 2V4=.) B0 ?>BC6=VABL 0=05@>1=>W 0;0:B0B=>W 

@>1>B>740B=>ABV >@30=V7<C (?>:07=8: ��=& 10 2V4=.) 2V4?>2V40NBL <>45;L=><C 

@V2=N 4;O 6V=>: 157 C@0EC20==O A><0B>B8?C. �0 ?>:07=8:>< ?>BC6=>ABV 

0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C (?>:07=8: ��=& 30 2V4=.) 

?@54AB02=8FV 710;0=A>20=>3> A><0B>B8?C ?>ABC?0NBLAO <>45;L=8< 

?0@0<5B@0< 4;O 6V=>: 157 C@0EC20==O A><0B>B8?C, V B><C ?>B@51Cє :>@5:FVW 

(@8A. 6.8). 

 

 

 

$8A. 6.8.  >45;L DC=:FV>=0;L=>W ?V43>B>2;5=>ABV ?@54AB02=8FL 
710;0=A>20=>3> A><0B>B8?C 

 

�8A=>2:8 4> @>74V;C 6 
  

�@8B5@VW 4;O >FV=:8 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 70 CAV< A?5:B@>< 

@568<V2 5=5@3>70157?5G5==O <’O7>2>W 4VO;L=>ABV =0 40=89 G0A 2V4ACB=V. 



317 

$>7@>1;5=V =0<8 =>@<0B828 4;O >FV=:8 DV78G=>W B0 DC=:FV>=0;L=>W 

?V43>B>2;5=>ABV 6V=>: 25-35 @>:V2 ґ@C=BCNBLAO =0 ACG0A=8E 40=8E V7 

28:>@8AB0==O< B5E=>;>3VW, O:0 4>72>;Oє >1’є:B82=> >FV=8B8 @V25=L 
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70=OBL 206;828< D0:B>@>< є =0O2=VABL :C<C;OB82=>3> 5D5:BC. %0<5 

:C<C;OB82=89 5D5:B 2V4 70=OBL 70157?5GCє 7@>AB0==O ?>:07=8:V2 

DC=:FV>=0;L=>W B0 DV78G=>W ?V43>B>2;5=>ABV [ , ]. �87=0G0;L=8< D0:B>@>< 

4;O 4>AO3=5==O :C<C;OB82=>3> 5D5:BC є ?5@V>48G=VABL 70=OBL, >A:V;L:8 

B@820;0 ?5@5@20 <V6 70=OBBO<8 @>7@820є 040?B0FV9=V 72’O7:8, O:V ?5@540NBLAO 

2V4 >4=>3> 70=OBBO 4> =0ABC?=>3>. �0=04B> G0ABV 70=OBBO A?@8ONBL =04<V@=><C 

=0:>?8G5==N 2B><8 [ ]. �2060NG8 =0 28I528:;045=5, ?>AB0є ?8B0==O 

281>@C >?B8<0;L=>W ?5@V>48G=>ABV 70=OBL.  
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' =0C:>2V9 ;VB5@0BC@V 2V4><>ABV I>4> ?5@V>48G=>ABV 70=OBL є 

AC?5@5G;828<8. �2060єBLAO, I> =091V;LH5 7@>AB0==O 05@>1=>W 

@>1>B>740B=>ABV 4>AO30єBLAO 70=OBBO<8 ?5@V>48G=VABN HVABL @07V2 =0 B8645=L 

[ ]. $07>< V7 B8<, M.L. Pollok et al. [ ] 22060NBL, I>  70=OBBO ?5@V>48G=VABN 

4-5 @07V2 =0 B8645=L є 5D5:B82=VH8<8 ?>@V2=O=> 7 H5AB8@07>28<8.  

�.�. �V@C 7V A?V202B. [34] 2:07CNBL, I> =091V;LH @0FV>=0;L=8<8 є 

70=OBBO ?5@V>48G=VABN 3-5 @07V2 =0 B8645=L. &0:>W 6 4C<:8 4>B@8<CєBLAO V 

�. . ,8O= [264]. �.�. #8@>3>20 7V A?V202B. [192], !. #0=35;>20 7V A?V202B. [ ] 

AB25@46CNBL, I> 2 >74>@>2GV9 DV78G=V9 :C;LBC@V ?5@V>48G=VABL 70=OBL 

?>28==0 287=0G0B8AO 70 28EV4=8< @V2=5< 05@>1=>W @>1>B>740B=>ABV, O:C 

>FV=NNBL 70 25;8G8=>N <0:A8<0;L=>3> A?>6820==O :8A=N VO2 max 2V4=.. /:I> 

@V25=L VO2 max 2V4=. >FV=NєBLAO O: «=87L:89» 01> «=86G5 ?>A5@54=L>3>», B> 

@5:><5=4>20=0 ?5@V>48G=VABL 70=OBL AB0=>28BL 4-5 @07V2 =0 B8645=L V7 

28:>=0==O< F8:;VG=>W <’O7>2>W @>1>B8 ?><V@=>W V=B5=A82=>ABV.  

#@8 7@>AB0==V @V2=O VO2 max 2V4=. 4> «?>A5@54=L>3>» G0AB>B0 70=OBL <>65 

7=878B8AO 4> B@L>E @07V2 =0 B8645=L, >4=0: V=B5=A82=VABL @>1>B8 ?>28==0 

71V;LHC20B8AO. �>AO3=C2H8 @V2=O VO2 max 2V4=. «28I5 ?>A5@54=L>3>», 

?5@V>48G=VABL 70=OBL <>65 AB0=>28B8 V 420 @078 =0 B8645=L, 0;5 70 C<>28 

?V428I5==O V=B5=A82=>ABV =020=B065=L 4> 85-95 % 2V4 VO2 max.  

�A=CNBL B0:>6 40=V ?@> 7@>AB0==O 05@>1=>W @>1>B>740B=>ABV ?@8 

28:>@8AB0==V 70=OBL F8:;VG=8<8 2?@020<8 B@820;VABN 30 E2 B0 V=B5=A82=VABN 

60 % 2V4 VO2 max 420 @078 =0 B8645=L. �1V;LH5==O V=B5=A82=>ABV @>1>B8 4> 75-

80 % 2V4 VO2 max B@820;VABN 20-40 E2 28:;8:0є ACBBє2VHV 7<V=8 05@>1=>W 

@>1>B>740B=>ABV 265 G5@57 8-14 B86=V2 2V4 ?>G0B:C 70=OBL  [192]. 

"B65, 1V;LHVABL =0C:>2> ?V4B25@465=8E 2V4><>AB59 4>2>4OBL, I> 

>74>@>2GV B@5=C20;L=V 70=OBBO <>6CBL A?@8OB8 7@>AB0==N ?>:07=8:0 VO2 max 70 

C<>28, O:I> ?5@V>48G=VABL 70=OBL AB0=>28BL <V=V<C< B@8 @078 =0 B8645=L. 

&0:0 ?5@V>48G=VABL >74>@>2G8E 70=OBL є 5D5:B82=>N O: AB>A>2=> ?V428I5==O 

@V2=O DV78G=>3> 74>@>2’O [61, 138, 239], B0: V 24>A:>=0;5==O DV78G=>W 
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?V43>B>2;5=>ABV [191, 254, 264] B0 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV [61, 138, 

239, 438].  

"?C1;V:>20=> G8A;5==V 5:A?5@8<5=B0;L=V 40=V, O:V 2:07CNBL =0 

5D5:B82=VABL >74>@>2G8E 70=OBL ?5@V>48G=VABN B@8 @078 =0 B8645=L =5 

70;56=> 2V4 WE=L>W A?@O<>20=>ABV: 1V3>2V =020=B065==O [33, ], A?>@B82=V 

V3@8, A8;>25 A?@O<C20==O [33, , ], DVB=5A V 0:20DVB=5A [191, 213] B0 =0 

=55D5:B82=VABL 42>@07>28E =0 B8645=L 70=OBL [ , 207, 241]. 

#5@V>48G=VABL 70=OBL ?>ABC?>2> <>6=0 71V;LHC20B8, >A:V;L:8 7V 

7@>AB0==O< B@5=>20=>ABV <>6=0 2B@0B8B8 =0:>?8GC20;L=89 5D5:B. 

�2060єBLAO, I> 4;O ?>G0B:V2FV2 <V=V<0;L=0 ?5@V>48G=VABL 70=OBL ?>28==0 

AB0=>28B8 3 @078 =0 B8645=L [ , ]. !0HV ?>?5@54=V 4>A;V465==O [ ] B0 

40=V D>@<C20;L=>3> 5:A?5@8<5=BC ?V4B25@48;8 F5 ?>;>65==O. #@8 FL><C 

70=OBBO ?@>BO3>< B86=O A;V4 ?@>2>48B8 7 @V2=><V@=8< V=B5@20;><, =0?@8:;04, 

?>=54V;>:-A5@540-?’OB=8FO. 

�:;NG5==O 4> :>=F5?FVW ?>;>65==O ?@> ?5@V>48G=VABL DV7:C;LBC@=>-

>74>@>2G8E 70=OBL 3 @078 =0 B8645=L 70157?5G8BL =0O2=VABL ABV9:>3> 

:C<C;OB82=>3> 5D5:BC, I> 70157?5G8BL <0:A8<0;L=89 >74>@>2G89 5D5:B. 

 

7.3.5.  >@D>-DC=:FV>=0;ь=V >A>1;82>ABV O: D0:B>@, O:89 =5>1EV4=> 
2@0E>2C20B8 ?@8 ?;0=C20==V DV7:C;ьBC@=>->74>@>2G8E 70=OBь. "B@8<0=V 
=0<8 40=V A2V4G0BL ?@> VAB>B=V 2V4<V==>ABV @V2=O @>728B:C ?>:07=8:V2 DV78G=>W 

B0 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 2V:C 

@V7=8E A><0B>B8?V2.  

&0:, =0?@8:;04, 70 02B>@AL:8<8 =>@<0B820<8 DV78G=>W ?V43>B>2;5=>ABV 

4;O 6V=>: 5=4><>@D=>3> A><0B>B8?C E0@0:B5@=8< є «=87L:89» @V25=L 70 

B5AB0<8 «AB@81>: C 4>268=C 7 <VAFO», «G>2=8:>289 1V3 4 E 9<», «1V3 100 <», 

«1V3 2000 <» (482. B01;. 6.1, @8A. 6.1), B>4V O: 4;O 6V=>: 5:B><>@D=>3> 

A><0B>B8?C 70 F8<8 B5AB0<8 E0@0:B5@=8< є @V25=L «28I5 A5@54=L>3>» (482. 

B01;. 6.2, @8A. 6.2).  
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$57C;LB0B8 4>A;V465==O DC=:FV>=0;L=>W ?V43>B>2;5=>ABV B0:>6 2:07CNBL 

=0 VAB>B=V 2V4<V==>ABV @V2=O @>728B:C ?>:07=8:V2 C 6V=>: @V7=8E A><0B>B8?V2. 

&0:, 4;O 6V=>: 5=4><>@D=>3> A><0B>B8?C 70 02B>@AL:8<8 =>@<0B820<8 

DC=:FV>=0;L=>W ?V43>B>2;5=>ABV E0@0:B5@=8< є «=87L:89» @V25=L 05@>1=>W 

@>1>B>740B=>ABV >@30=V7<C 70 ?>:07=8:>< VO2 max 2V4=. (482. B01;. 6.5, @8A. 6.5), 0 

4;O 6V=>: 5:B><>@D=>3> A><0B>B8?C 3 «28A>:89» @V25=L (482. B01;. 6.6, 

@8A. 6.6).  

&0:V 40=V 2:07CNBL =0 =5>1EV4=VABL 48D5@5=FV9>20=> ?V4E>48B8 4> 

>FV=:8 DV78G=>W B0 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV C ?@54AB02=8FL @V7=8E 

A><0B>B8?V2. "B@8<0=V =0<8 40=V ?V4B25@46CNBLAO 4>A;V465==O<8, 

?@>2545=8<8 7 >A>10<8 V=H8E 2V:>28E 3@C? B0 AB0BV [65, 403]. "A:V;L:8 

A><0B>B8? є 7=0G=>N <V@>N 35=5B8G=> >1C<>2;5=8<, 2V4?>2V4=>, V @V7=8FO C 

@V2=V DV78G=>W B0 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV є 35=5B8G=> >1C<>2;5=>N.  

&><C =5 A;V4 28<030B8 28A>:>3> @V2=O DV78G=>W B0 DC=:FV>=0;L=>W 

?V43>B>2;5=>ABV 2V4 >AV1, 4;O O:8E 35=5B8G=> >1C<>2;5=8< є =87L:89 @V25=L. 

�>FV;L=> 0:F5=B>20=> A?@O<C20B8 B@5=C20;L=89 2?;82 =0 ?V428I5==O @V2=O 

A;01:8E AB>@V= ?V43>B>2;5=>ABV, 287=0G82H8 WE 70 @>7@>1;5=8<8 =0<8 

<>45;O<8 DV78G=>W B0 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV (482. @8A. 6.1-6.8).   

�>A;V465==O< >A>1;82>AB59 040?B0FVW 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 

2V:C 4> DV7:C;LBC@=>->74>@>2G8E 70=OBL 28O2;5=>, I> C ?@54AB02=8FL @V7=8E 

A><0B>B8?V2 040?B0FV9=V 7<V=8 2V41C20NBLAO =5>4=0:>2>. &0:, 70=OBBO 

DVB=5A>< 28:;8:0;8 C 6V=>: 5=4><>@D=>3> B0 710;0=A>20=>3> A><0B>B8?V2 

7@>AB0==O 70 CAV<0 ?>:07=8:0<8 0=05@>1=>W @>1>B>740B=>ABV >@30=V7<C 

(��=& 10, ��=& 30,  �� $ 70 1 E2), B>4V O: C 6V=>: 5:B><>@D=>3> B0 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?V2 2V41C;>AO 7@>AB0==O ;8H5 70 

?>:07=8:0<8 ��=& 10 V ��=& 30 (482. 4>40B>: B01;. �.2). &><C ?@8 

?;0=C20==V DV7:C;LBC@=>->74>@>2G8E 70=OBL =5>1EV4=> 48D5@5=FV9>20=> 

?V4E>48B8 4> >AV1 @V7=8E A><0B>B8?V2, ?>A8;NNG8 B@5=C20;L=V 2?;828 =0 BV 

AB>@>=8 ?V43>B>2;5=>ABV, 45 040?B0FV9=V @50:FVW 2V41C20NBLAO ?>2V;L=VH5. 
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�@V< FL>3> 2AB0=>2;5=>, I> ?@54AB02=8FV @V7=8E A><0B>B8?V2 

=5>4=0:>2> @503CNBL =0 70=OBBO @V7=8<8 2840<8 @CE>2>W 0:B82=>ABV. &0:, 

DV7:C;LBC@=>->74>@>2GV 70=OBBO 1V3><, 2 >A=>2V O:8E 1C;8 05@>1=V 

=020=B065==O, 28:;8:0;8 7@>AB0==O ?>:07=8:0 VO2 max 2V4=. ;8H5 C 6V=>: 

5=4><>@D=>3> B0 5=4><>@D=>-<57><>@D=>3> A><0B>B8?V2 (482. 4>40B>: 

B01;. �.3). �0=OBBO ?;020==O<, 2 >A=>2V O:8E B0:>6 1C;8 05@>1=V 

=020=B065==O, 28:;8:0;8 7@>AB0==O ?>:07=8:0 VO2 max 2V4=. C ?@54AB02=8FL CAVE 

A><0B>B8?V2 (482. 4>40B>: B01;. �.4). &0:C >A>1;82VABL A;V4 C@0E>2C20B8, 

=040NG8 @5:><5=40FVW I>4> 281>@C >?B8<0;L=>3> 284C @CE>2>W 0:B82=>ABV.  

 

7.3.6. (0:B>@8, O:V A;V4 C@0EC20B8 ?@8 ?;0=C20==V DV7:C;ьBC@=>-
>74>@>2G8E 70=OBь @V7=>3> A?@O<C20==O. #@8 ?;0=C20==V 70=OBL 2840<8 
@CE>2>W 0:B82=>ABV, O:V ?>2’O70=V 7 28:>=0==O< =020=B065=L C 2>4V, A;V4 

C@0E>2C20B8, I> C 2>4=><C A5@54>28IV 28:>=0==O DV78G=8E =020=B065=L 

AC?@>2>46CєBLAO <5=H>N (?@81;87=> =0 13 %) +%% =V6 =0 ACHV, ?@8 FL><C 

VO2 max 70;8H0єBLAO =0 B><C 6 @V2=V (70 2V4><>ABO<8 �.�.  0:0@>2>W, 

%.�. �>:B520 [127]).  

#@> B0:89 2?;82 =0 +%% ?5@51C20==O C 2>4V 2:070=> V 2 @>1>B0E 

/. . �>F [107], %.!.  >@>7>20 [168], %. %0;L=8:>2>W [213], �.%. %>;>4:>20 

[226], S. Bonelly [290], ?@8 FL><C 70 40=8<8, >B@8<0=8<8 F8<8 02B>@0<8, 

@V7=8FO AB0=>28BL 2V4 11 4> 17 C4.∙E2-1. �@0E>2CNG8 B0:C >A>1;82VABL, ?@8 

281>@V V=B5=A82=>ABV =020=B065==O 2?@02, O:V 28:>=CNBLAO C 2>4V, +%% A;V4 

?;0=C20B8 =0 17 C4∙E2 1 <5=HC.  

�8 �. �@0C=, �6>75D #. �59@ [207] 2:07CNBL =0 VAB>B=C 2V4<V==VABL A8;8 

25@E=VE :V=FV2>: B0 7=0G=> <5=HC @V7=8FN A8;8 =86=VE :V=FV2>: C G>;>2V:V2 B0 

6V=>:. �2B>@8 ?>2’O7CNBL F5 7V AB0B528<8 >A>1;82>ABO<8 @>7?>4V;C <’O7>2>W 

<0A8. *N >A>1;82VABL A;V4 C@0EC20B8 C ?@>F5AV ?V41>@C 2038 >1BO65==O ?@8 

4>7C20==V A8;>28E 2?@02: 4;O 6V=>: 2030 >1BO65=L C 2?@020E =0 25@E=V9 

?;5G>289 ?>OA ?>28==0 1CB8 7=0G=> <5=H0, =V6 4;O G>;>2V:V2, B>4V O: 2030 

>1BO65=L 4;O =86=VE :V=FV2>: <>65 <0B8 7=0G=> <5=HC @V7=8FN.  
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�06;828< 0A?5:B>< є 2@0EC20==O 2V:>28E >A>1;82>AB59. ' ?@>F5AV 

>=B>35=57C >@30=V7< ;N48=8 707=0є VAB>B=8E 7<V=. &0:, ?C15@B0B=89 ?5@V>4 

E0@0:B5@87CєBLAO =5C73>465=>N @>1>B>N 45O:8E >@30=V2 V A8AB5< >@30=V7<C, 

I> =0:;040є @O4 >1<565=L ?@8 281>@V ?0@0<5B@V2 DV78G=8E =020=B065=L [227, 

469].  

' >AV1, ?>G8=0NG8 7 4@C3>3> ?5@V>4C 7@V;>3> 2V:C, ?>G8=0NBL 4><V=C20B8 

V=2>;NFV9=V ?@>F5A8 2 >@30=V7<V. /: =0A;V4>: 7=86CєBLAO @V25=L DV78G=>W B0 

DC=:FV>=0;L=>W ?V43>B>2;5=>ABV, ?>3V@HCєBLAO 040?B0FVO 4> DV78G=8E 

=020=B065=L, 7=86CєBLAO 740B=VABL >?>@=>-@CE>2>3> 0?0@0BC 28B@8<C20B8 

V=B5=A82=V =020=B065==O B0 7=0G=89 >1AO3 DV78G=8E =020=B065=L [206, 227, 

250, 414, 469, 472].  

&0:V >A>1;82>ABV B0:>6 A;V4 C@0E>2C20B8 ?@8 ?@>2545==V DV7:C;LBC@=>-

>74>@>2G8E 70=OBL. "A>18 ?5@H>3> ?5@V>4C 7@V;>3> 2V:C E0@0:B5@87CNBLAO 

<0:A8<0;L=>N AB01V;V70FVєN B0 A8=E@>==>N @>1>B>N >@30=V2 B0 A8AB5< 

>@30=V7<C. &><C 40=89 2V:>289 ?5@V>4 є =091V;LH A?@8OB;828< 4;O 

70AB>AC20==O H8@>:>3> A?5:B@C 70A>1V2 B0 <5B>4V2 B@5=C20=L [ , ]. 

!5 VA=Cє >1<565=L 4;O >AV1 ?5@H>3> 7@V;>3> 2V:C AB>A>2=> 281>@C 284V2 

@CE>2>W 0:B82=>ABV B0 =0?@O<:V2 DV7:C;LBC@=>->74>@>2G8E 70=OBL (2V4 

@5:@50FV9=8E 4> :>=48FV9=8E). #@8 ?@>2545==V DV7:C;LBC@=>->74>@>2G8E 

70=OBL V7 6V=:0< VA=CNBL ?52=V >1<565==O, O:V 70;560BL 2V4 DV7V>;>3VG=8E 

>A>1;82>AB59 6V=>G>3> >@30=V7<C. !0 4C<:C DV7V>;>3V2, =091V;LH =5157?5G=8< 

4;O 6V=:8 AB>A>2=> DV78G=8E =020=B065=L є ?5@V>4 >2C;OFVW [206, 227, 469, 

472]. �.�.  0:0@>20, %.�. �>:B52 C F59 ?5@V>4 =5 @5:><5=4CNBL <0:A8<0;L=V 

7CA8;;O ?@8 28:>=0==V AB0B8G=8E V 48=0<VG=8E A8;>28E 2?@02, AB@CA8 

>@30=V7<C, ?5@5>E>;>465==O. $07>< V7 B8<, 02B>@8 22060NBL F59 ?5@V>4 

A?@8OB;828< 4;O @>728B:C 3=CG:>ABV.  

�@V< FL>3>, A;V4 72060B8 =0 7<V=8 C A0<>?>GCBBV 6V=:8 ?V4 G0A 

<5=AB@C0;L=>W D078 " * [127, 451]. �;O 6V=>:, O:V 709<0NBLAO 0:20DVB=5A><, 

?V4 G0A >2C;OB>@=>W B0 <5=AB@C0;L=>W D078 C 72’O7:C 7V 7=865==O< 

@>1>B>740B=>ABV 2?@028, A?@O<>20=V =0 @>728B>: <’O7>2>W A8;8, 28B@820;>ABV 
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B0 H284:>ABV, 4>FV;L=> 70<V=8B8 2?@020<8, A?@O<>20=8<8 =0 @>728B>: 

3=CG:>ABV B0 @>1>B>N =04 C4>A:>=0;5==O< B5E=V:8 28:>=0==O 2?@02.  

' ?@>F5AV 70=OBL >74>@>2G8< ?;020==O< 6V=:0< ?V4 G0A >2C;OB>@=>W B0 

<5=AB@C0;L=>W D078 @5:><5=4>20=> :5@C20B8AO A0<>?>GCBBO< ?@8 281>@V 

B5<?C ?;020==O, 0 B0:>6 70 =5>1EV4=>ABV @>18B8 2V4?>G8=>: 1V;O 1>@B8:0 

10A59=0. � 0=05@>1=V9 G0AB8=V 70=OBBO 2V4?>G8=>: B0 H284:VABL 2V4@V7:0 

>18@0B8, :5@CNG8AL A0<>?>GCBBO<.  

�V=:0< O:V 709<0NBLAO 70 ?@>3@0<>N >74>@>2G>3> 1V3C @5:><5=4>20=> C 

28I573040=V ?5@V>48 " * ?@8 281>@V V=B5=A82=>ABV ?V4 G0A 157?5@5@2=>3> 

1V3C >@Vє=BC20B8AO =0 A0<>?>GCBBO, 0 H284:V ?@>1V6:8 28:>=C20B8 C 

:><D>@B=><C B5<?V, 01> 27030;V 70<V=8B8 WE 2?@020<8 =0 @>7BO3C20==O. 
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2V4A>B:>28< 2<VAB>< ?V4H:V@=>3> 68@C (r = 0,919); 28A>:89 ABC?V=L ?@O<>W 

:>@5;OFVW <V6 7=0G5==O<8 5=4><>@DVW B0 2V4A>B:>28< 2<VAB>< 2VAF5@0;L=>3> 

68@C (r = 0,830); :>@5;OFVO 28O28;0AO 2V4ACB=L>N <V6 7=0G5==O<8 <57><>@DVW 

B0 2V4A>B:>28< 2<VAB>< <’O7>2>3> :><?>=5=B0 (r = 0,052). 

"A=>2=89 >1<V= C 6V=>: @V7=8E A><0B>B8?V2 E0@0:B5@87CєBLAO 1V;LH8<8 

7=0G5==O<8 C ?@54AB02=8FL 5=4><>@D=>3> B0 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?V2, 4;O O:8E E0@0:B5@=>N є 1V;LH0 <0A0 BV;0. #@54AB02=8FV 

5:B><>@D=>3> B0 710;0=A>20=>3> A><0B>B8?V2, 4;O O:8E E0@0:B5@=0 2V@>3V4=> 

<5=H0 <0A0 BV;0, <0NBL 2V@>3V4=> <5=HV 7=0G5==O >A=>2=>3> >1<V=C.  

"B@8<0=V =0<8 40=V C73>46CNBLAO 7 40=8<8 =0C:>2>W ;VB5@0BC@8, 45 

2:07CєBLAO I> >A=>2=89 >1<V= є 1V;LH8< C >AV1, O:V <0NBL 1V;LHC <0AC BV;0. 

"B@8<0=V =0<8 40=V ?V4B25@48;8 40=V, =0O2=V 2 =0C:>2V9 ;VB5@0BC@V, O:V 

2:07CNBL =0 70;56=VABL >A=>2=>3> >1<V=C 2V4 <0A8 BV;0 (G8< 1V;LH0 <0A0 BV;0, 

B8< 28IV 7=0G5==O >A=>2=>3> >1<V=C), 2V:C (C 4VB59 >A=>2=89 >1<V= <0є 7=0G=> 

28IV 7=0G5==O, =V6 C 4>@>A;8E), AB0BV (C G>;>2V:V2 2V= <0є 28IV 7=0G5==O) B0 

@CE>2>W 0:B82=>ABV (C ;N459, O:V <0NBL 28IC @CE>2C 0:B82=VABL, ?>2’O70=C 7 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Slaughter%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=1258983
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lohman%20TG%5BAuthor%5D&cauthor=true&cauthor_uid=1258983
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=0@>IC20==O< <’O7>2>W <0A8, >A=>2=89 >1<V= 45I> 71V;LHCєBLAO) [ , , , 

328, 350, , , 394].  

�82G5==N 72’O7:C A><0B>B8?C 7 DC=:FV>=0;L=8<8 <>6;82>ABO<8 

>@30=V7<C ?@84V;ONBL 4>AB0B=L> 1030B> C2038. #@> F5 A2V4G0BL G8A;5==V 

?C1;V:0FVW, ?5@5206=0 1V;LHVABL O:8E AB>ACєBLAO 28A2VB;5==O @57C;LB0BV2 

4>A;V465==O, O:V ?@>2>4OBLAO 2 F0@8=V A?>@BC. "A>1;82VABL =0H8E 4>A;V465=L 

?>;O30є C :><?;5:A=V9 >FV=FV DC=:FV>=0;L=>W ?V43>B>2;5=>ABV ?@54AB02=8FL 

@V7=8E A><0B>B8?V2 70 CAV< A?5:B@>< 5=5@35B8G=>3> ?>B5=FV0;C ;N48=8: 

0=05@>1=>W 0;0:B0B=>W, 0=05@>1=>W ;0:B0B=>W B0 05@>1=>W @>1>B>740B=>ABV 

>@30=V7<C, I> >1C<>2;Nє >B@8<0==O =0<8 01A>;NB=> =>28E 40=8E.  

�>A;V465==O <0:A8<0;L=>3> A?>6820==O :8A=N 70 01A>;NB=8< 

?>:07=8:>< VO2 max C 6V=>:  ?5@H>3> ?5@V>4C 7@V;>3> 2V:C @V7=8E A><0B>B8?V2 

28O28;> ?5@5203C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C =04 

?@54AB02=8FO<8 CAVE V=H8E A><0B>B8?V2.  8 22060є<>, I> 28IV 7=0G5==O  

VO2 max 01A. C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C >1C<>2;5=V 

1V;LH>N <0A>N BV;0 B0 28A>:8< 7=0G5==O< 2V4A>B:>2>3> 2<VABC <’O7>2>3> 

:><?>=5=B0 [ ].  

!0 F5 2:07CNBL V 40=V =0C:>2>W ;VB5@0BC@8, 73V4=> O:8E ?V4 G0A DV78G=8E 

=020=B065=L A0<5 <’O7>289 :><?>=5=B є >A=>2=8< A?>6820G5< :8A=N 2 

>@30=V7<V [ , ]. %0<5 B><C D0EV2FV 7 DV7V>;>3VW @CE>2>W 0:B82=>ABV 22060NBL, 

I> 4;O 4>A;V465==O 05@>1=8E <>6;82>AB59 1V;LH V=D>@<0B82=8< є ?>:07=8: 

VO2 max 2V4=., O:89 @>7@0E>2CєBLAO =0 :3 <0A8 BV;0 [6, , , ]. "B@8<0=V =0<8 

40=V ?@> 28IV 7=0G5==O ?>:07=8:0 VO2 max 01A. C ?@54AB02=8:V2 B8E A><0B>B8?V2, 

O:V <0NBL 1V;LHC <0AC BV;0, ?V4B25@46CNBL 40=V 7 4>A;V4=8FL:8E 465@5; 

("... �@5745=N: [ ]; ".�. �C;>, .. . (C@<0= [64]; �. .  V@>H=VG5=:> 

[ ]).  

�0 ?>:07=8:>< VO2 max 2V4=. C ?@54AB02=8FL @V7=8E A><0B>B8?V2 28O2;5=> 

7>2AV< V=HV B5=45=FVW. !091V;LHV 7=0G5==O 2AB0=>2;5=> C ?@54AB02=8FL B8E 

A><0B>B8?V2, O:V <0NBL <5=HC <0AC BV;0 3 710;0=A>20=>3> B0 5:B><>@D=>3>, 

?@8 FL><C 7=0G5==O C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C є 45I> 
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1V;LH8<. �=0;V7 :><?>=5=B=>3> A:;04C BV;0 28O282, I> ?@54AB02=8FV 

5:B><>@D=>3> A><0B>B8?C <0NBL =0928IV 7=0G5==O 2V4A>B:>2>3> 2<VABC 

<’O7>2>3> :><?>=5=B0.  

"B65, <>6=0 7@>18B8 28A=>2>:, I> C 6V=>: ?5@H>3> ?5@V>4C 7@V;>3> 

2V:C 05@>1=V <>6;82>ABV 70 ?>:07=8:>< VO2 max 2V4=. ?5@52060NBL C >AV1 V7 

=87L:>N <0A>N BV;0 B0 28A>:8< 2<VAB>< <’O7>2>3> :><?>=5=B0. &0:V 40=V 

?V4B25@46CNBLAO B0:>6 V 4>A;V465==O< :>@5;OFV9=8E 2V4=>H5=L ?>:07=8:V2 

DV78G=>3> @>728B:C 7 ?>:07=8:>< VO2 max 2V4=..  

&0:, C ?@54AB02=8FL 5=4><>@D=>3> B0 5=4><>@D=>-<57><>@D=>3> 

A><0B>B8?V2, 4;O O:8E E0@0:B5@=0 1V;LH0 <0A0 BV;0, 2AB0=>2;5=> 28A>:89 

ABC?V=L =530B82=>W :>@5;OFVW (r = -0,817 V r = -0,784 2V4?>2V4=>) 7 VO2 max 2V4=., 0 

4;O ?@54AB02=8FL V7 <5=H>N <0A>N BV;0 (5:B><>@D=>3> B0 710;0=A>20=>3> 

A><0B>B8?V2) 3 ?><V@=89 (r = -0,457) V ?><VB=89 (r = -0,666) ABC?V=L =530B82=>W 

:>@5;OFVW. &0:V 40=V 2:07CNBL =0 B5, I> <0A0 BV;0 <0є 1V;LH =530B82=89 2?;82 

=0 05@>1=C @>1>B>740B=VABL >@30=V7<C C ?@54AB02=8FL 5=4><>@D=>3> B0 

5=4><>@D=>-<57><>@D=>3> A><0B>B8?V2, =V6 C 6V=>: 5:B><>@D=>3> B0 

710;0=A>20=>3> A><0B>B8?V2.  

�>@5;OFV9=89 0=0;V7  ?>:07=8:0 VO2 max V7 :><?>=5=B=8< A:;04>< <0A8 

BV;0 =5 28O282 72’O7:C 203><>3> ABC?5=N, I> 2:07Cє =0 B5, I> 2V4A>B:>289 

2<VAB 68@C V <’O7V2 2 >@30=V7<V VAB>B=> =5 2?;820є =0 @V25=L VO2 max (482. 

B01;. 5.1-5.4). ' =0C:>2V9 ;VB5@0BC@V 40=8E ?@> :>@5;OFVN VO2 max V7 

2V4A>B:>28< 2<VAB>< 68@C V <’O7V2 C >@30=V7<V >AV1 @V7=8E A><0B>B8?V2 <8 =5 

28O28;8. 

�0=V =0C:>2>W ;VB5@0BC@8 I>4> 2?;82C :><?>=5=B=>3> A:;04C <0A8 BV;0 

=0 VO2 max 2V4=. C >AV1 157 C@0EC20==O A><0B>B8?C є =5>4=>7=0G=V. � >4=>3> 1>:C, 

CAV 4>A;V4=8:8 >4=>AB09=V C A2>WE 28A=>2:0E I>4> =530B82=>3> 2?;82C <0A8 

BV;0, � & B0 68@>2>3> :><?>=5=B0 =0 740B=VABL ?@>O2;OB8 VO2 max. � V=H>3> 

1>:C, VA=CNBL @>71V6=>ABV I>4> ABC?5=O B0:>3> 72’O7:C.  

&0:, 0=0;V7CNG8 <’O7>289 :><?>=5=B, D. Bunout et al. [ ] 28O28;8, I> 

?@548:B>@>< 28A>:8E 7=0G5=L VO2 max C G>;>2V:V2 є <0A0 BV;0 157 68@>2>3> 

https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-018-0993-y#auth-1
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:><?>=5=B0, G>3> =5 A?>AB5@V30;>AO C 6V=>:. H. Mondal, S.P. Mishra [ ] 

707=0G0NBL, I> 71V;LH5==O 68@C 2 >@30=V7<V A?@8Oє 7=865==N @V2=O  Vo2 max  C 

18-25-@VG=8E 6V=>: V G>;>2V:V2. �2B>@8 AB25@46CNBL, I> 68@>289 :><?>=5=B 

<0є 1V;LH =530B82=89 2?;82 =0 @V25=L VO2 max, =V6 � &.   

!530B82=89 2?;82 71V;LH5==O <0A8 BV;0 B0 68@>2>3> :><?>=5=B0 =0  

VO2 max 2V4=. C G>;>2V:V2 4>25;8 C A2>WE ?C1;V:0FVOE M. Sharma [ ] B0 

M. Maciejczyk [ ]. S. Van der Zwaard et al. [ ] 2:07CNBL =0 203><C @>;L 

A:5;5B=8E <’O7V2 4;O VO2 max, ?>2’O7CNG8 F5, =0A0<?5@54, V7 WE=L>N 

<VB>E>=4@V0;L=>N >:8A;N20;L=>N 740B=VABN. S. Saha [ ] 28O28;0, I> 

<’O7>289 :><?>=5=B <0є =0928I89 ABC?V=L :>@5;OFVW 7 VO2 max C ABC45=BV2 

:>;546C. C.H. Kim et al. [ ] 28O28;8 203><89 72’O7>: <V6 VO2 max B0 <’O7>2>N 

<0A>N O: C <>;>48E ;N459 (27 ± 4 @>:8), B0: V C 2V:>2V9 3@C?V 58 ± 5 @>:V2. 

#�!" 70 01A>;NB=8< ?>:07=8:>< B0:>6 28O282AO 28I8< C 

?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C 7V AB0B8AB8G=> 

4>AB>2V@=>N @V7=8F5N ?>@V2=O=> 7 ?@54AB02=8FO<8 CAVE V=H8E A><0B>B8?V2. �0 

2V4=>A=8< ?>:07=8:>< 2AB0=>2;5=> ?5@5203C C ?@54AB02=8FL B8E A><0B>B8?V2, 

O:V 2V4@V7=ONBLAO <5=H>N <0A>N BV;0 3 5:B><>@D=>3> B0 710;0=A>20=>3>, ?@8 

FL><C 7=0G5==O #�!" 2V4=. C ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C 

?5@528ICNBL 7=0G5==O C ?@54AB02=8FL 710;0=A>20=>3> A><0B>B8?C.  

"A:V;L:8 #�!" B0:>6 E0@0:B5@87Cє 05@>1=V <>6;82>ABV >@30=V7<C, F5 

?V4B25@46Cє =0H5 ?>?5@54=є B25@465==O (?@> ?>:07=8: VO2 max 2V4=.), I> :@0IV 

05@>1=V <>6;82>ABV <0NBL ?@54AB02=8FV B8E A><0B>B8?V2, O:V <0NBL <5=HC 

<0AC BV;0. &0:V 40=V C73>46CNBLAO 7 @57C;LB0B0<8 4>A;V465==O 05@>1=8E 

<>6;82>AB59 4V2G0B 17-19 @>:V2, 45 28O2;5=> B0:V A0<V B5=45=FVW [ ].               

R. Zimnitskaya et al. [ ] B0:>6 4>A;V46C20;8 #�!" C 6V=>: 25-35 @>:V2. 

�2B>@8 28O28;8 ?5@5203C =>@<>AB5=VG=>3> B8?C 70 ?>:07=8:>< #�!" B0 

?5@5203C 0AB5=VG=>3> B8?C 70 ?>:07=8:>< #�!" 2V4=.. %;V4 707=0G8B8, I> 

02B>@8 28:>@8AB>2C20;8 <5B>4 A><0B>B8?C20==O, 2V4<V==89 2V4 =0H>3>. &><C 

FV @57C;LB0B8 <>6=0 1@0B8 4> C2038, 0;5 ?>@V2=N20B8 7 =0H8<8 40=8<8 

=5:>@5:B=>.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Mondal%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28764152
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mishra%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=28764152
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maciejczyk%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24752377
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�=0;V7 270є<>72’O7:C <0A8 BV;0, � &, 2V4A>B:>2>3> 2<VABC 68@>2>3> V 

<’O7>2>3> :><?>=5=BV2 C ?@54AB02=8FL @V7=8E A><0B>B8?V2 =5 28O282 72’O7:C 

28A>:>3> B0 4C65 28A>:>3> ABC?5=O. "B65, 28I573040=V ?>:07=8:8 =5 <0NBL 

203><>3> 2?;82C =0 @V25=L #�!" C ?@54AB02=8FL CAVE A><0B>B8?V2.  

�5@>1=0 G0AB:0 709<0є 1V;LHC G0AB8=C 2V4 CAL>3> 5=5@35B8G=>3> 

?>B5=FV0;C ;N48=8 [9, 37, , , ], B><C VA=Cє 4C<:0, I> 4;O >FV=:8 

DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 4>AB0B=L> ;8H5 ?>:07=8:0 Vo2 max. $07>< V7 

B8<, 157 0=05@>1=>3> :><?>=5=B0 V=D>@<0FVO ?@> 5=5@35B8G=89 ?>B5=FV0; 

1C45 =5?>2=>N, =0 I> 2:07CNBL ".�. #V@>3>20 7V A?V202B. [ ] B0 

T. Kostka et al. [ ]. �>A;V465==O, ?@>2545=V 7 4V2G0B0<8 17-19 @>:V2, 28O28;8 

VAB>B=V 2V4<V==>ABV 2 >A>1;82>ABOE ?@>O2C 05@>1=>W @>1>B>740B=>ABV >@30=V7<C 

2V4 0=05@>1=>W C ?@54AB02=8FL @V7=8E A><0B>B8?V2 [ ]. !0C:>2> 

?V4B25@465=8E 40=8E I>4> >A>1;82>AB59 ?@>O2C ?>:07=8:V2 0=05@>1=>W 

@>1>B>740B=>ABV C 6V=>: ?5@H>3> 7@V;>3> 2V:C @V7=8E A><0B>B8?V2 <8 =5 

28O28;8. %0<5 F5 A?>=C:0;> ?@>25AB8 4>A;V465==O 2 FL><C =0?@O<:C.  

�=05@>1=89 5=5@35B8G=89 ?>B5=FV0; ;N48=8 <0є 42V A:;04>2V: 0;0:B0B=C 

B0 ;0:B0B=C. Є<=VABL 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV >@30=V7<C <8 

4>A;V46C20;8 70 ?>:07=8:>< <0:A8<0;L=>W :V;L:>ABV 7>2=VH=L>W <5E0=VG=>W 

@>1>B8 70 1 E2 ( �� $). #@>2545=V =0<8 4>A;V465==O 28O28;8, I> C 6V=>: 

25-35 @>:V2 70 ?>:07=8:><  �� $ 01A. ?5@52060NBL ?@54AB02=8FV 5=4><>@D=>-

<57><>@D=>3> A><0B>B8?C. �0 ?>:07=8:><  �� $ 2V4=. 28O2;5=> ?5@5203C 

?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> B0 5:B><>@D=>3> A><0B>B8?V2 =04 

?@54AB02=8FO<8 710;0=A>20=>3> B0 5=4><>@D=>3> A><0B>B8?C.  

' ACG0A=V9 =0C:>2V9 ;VB5@0BC@V 4>A;V465==N 0=05@>1=>W ;0:B0B=>W 

@>1>B>740B=>ABV 2 >AV1, O:V =5 709<0NBLAO A?>@B><, ?@84V;OєBLAO <5=H5 C2038. 

' A2>WE ?>?5@54=VE 4>A;V465==OE <8 28O28;8 ?5@5203C ?@54AB02=8FL 

5=4><>@D=>3> B0 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C A5@54 4V2G0B 17-19 

@>:V2 70 ?>:07=8:><  �� $ 01A.. �0 ?>:07=8:><  �� $ 2V4=. AB0B8AB8G=> 

7=0GCI8E 2V4<V==>AB59 C ?@54AB02=8FL @V7=8E A><0B>B8?V2 =5 28O2;5=> [ ]. 

!0 287=0G0;L=C @>;L A><0B>B8?C I>4> @V2=O 0=05@>1=>W ;0:B0B=>W 
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@>1>B>740B=>ABV C G>;>2V:V2 2V:>< 26 ± 8,9 @>:V2 2:07CNBL H. Ryan-Stewart et 

al. [ ]. 

�0;56=VABL ?@>O2C 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV 6V=>: @V7=8E 

A><0B>B8?V2 2V4 :><?>=5=B=>3> A:;04C BV;0, <0A8 BV;0 B0 � & <8 

4>A;V46C20;8, 282G0NG8 :>@5;OFV9=V 72’O7:8. !091V;LH 203><8< 28O282AO 

72’O7>: <V6 ?>:07=8:><  �� $ 01A. B0 <0A>N BV;0 C ?@54AB02=8FL 

5:B><>@D=>3> A><0B>B8?C (r = 0,702). &0:V 40=V 2:07CNBL =0 B5, I> 1V;LHV 

7=0G5==O <0A8 BV;0 4;O ?@54AB02=8FL 5:B><>@D=>3> A><0B>B8?C <>6CBL 1CB8 

?@548:B>@>< 28I>3> @V2=O є<=>ABV 0=05@>1=>W ;0:B0B=>W @>1>B>740B=>ABV, 

287=0G5=>W 70 ?>:07=8:><  �� $ 01A.. �>@5;OFV9=V 2V4=>H5==O ?>:07=8:0 

 �� $ 2V4=. V7 ?>:07=8:0<8 DV78G=>3> @>728B:C B0:>6 =5 ?5@528IC20;8 

?><V@=89 ABC?V=L (482. B01;. 5.11-5.14).  

�>A;V465==O ?>BC6=>ABV 0=05@>1=8E ;0:B0B=8E ?@>F5AV2 

5=5@3>70157?5G5==O 70 01A>;NB=8< B0 2V4=>A=8< ?>:07=8:0<8 ��=& 30 

28O28;> ?5@5203C ?@54AB02=8FL 5=4><>@D=>-<57><>@D=>3> A><0B>B8?C =04 

?@54AB02=8FO<8 V=H8E A><0B>B8?V2. �@V< FL>3>, <8 2AB0=>28;8, I> 

?@54AB02=8FV 5=4><>@D=>-<57><>@D=>3> B0 5=4><>@D=>3> A><0B>B8?V2, O:V 

<0NBL 1V;LHC <0AC BV;0 B0 � &, <0NBL 2V@>3V4=> 28IV 7=0G5==O ��=& 30 01A. V 

��=& 30 2V4=., =V6 ?@54AB02=8FV 5:B><>@D=>3> B0 710;0=A>20=>3> A><0B>B8?V2, 

O:V <0NBL <5=HC <0AC BV;0 B0 � &.  

' =0C:>2V9 ;VB5@0BC@V <8 =5 28O28;8 ?C1;V:0FV9, O:V 28A2VB;NNBL 

@57C;LB0B8 4>A;V465=L 0=05@>1=>W @>1>B>740B=>ABV C 6V=>: 25-35 @>:V2 @V7=8E 
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5. A5:B>@ 5 3 2V4>1@060є є<=VABL 05@>1=8E ?@>F5AV2 

5=5@3>70157?5G5==O 70 ?>:07=8:>< #�!", �B; 
6. A5:B>@ 6 3 2V4>1@060є є<=VABL 0=05@>1=8E ;0:B0B=8E ?@>F5AV2 

5=5@3>70157?5G5==O 70 ?>:07=8:><  �� $ 2V4=., :3<·E2-1·:3-1; 
7.                    3  <>45;L=0 7>=0 

 



483 

 

$8A. �.2.  >45;L=V ?0@0<5B@8 DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 4V2G0B 17-

19 @>:V2 @V7=8E A><0B>B8?V2 70 ?>:07=8:>< PWC 170 2V4= (:3<·E2-1·:3-1) [ ] 
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$8A. �.3. �=482V4C0;L=89 ?@>DV;L DC=:FV>=0;L=>W ?V43>B>2;5=>ABV 
28?@>1C20=>W !. [ ] 
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�>40B>: � 

��&"$%Ь�� $"�$"��� ��/ "�$�)'!�' ����+�!� 
�!�" "$(�� ��  �&"���". )�&-��$&�$� 

 

&45?<JO �.1 

�=0G5==O 5=4><>@DVW 70;56=> 2V4 AC<8 H:V@=>-68@>28E A:;04>: 

[138] 
 

X 3  F 
 

X 3  F 
 

X 3 F 
 

X 3 F 
 

X 3 F 

15 3 1,3 28 3 2,8 41 3 4,2 54 3 5,4 67 3 6,4 
16 3 1,4 29 3 3,0 42 3 4,3 55 3 5,4 68 3 6,4 
17 3 1,6 30 3 3,1 43 3 4,4 56 3 5,5 69 3 6,5 
18 3 1,7 31 3 3,2 44 3 4,5 57 3 5,6 70 3 6,6 
19 3 1,8 32 3 3,3 45 3 4,6 58 3 5,7 71 3 6,7 
20 3 1,9 33 3 3,4 46 3 4,7 59 3 5,8 72 3 6,7 
21 3 2,0 34 3 3,5 47 3 4,7 60 3 5,8 73 3 6,8 
22 3 2,2 35 3 3,6 48 3 4,8 61 3 5,9 74 3 6,9 
23 3 2,3 36 3 3,7 49 3 4,9 62 3 6,0 75 3 6,9 
24 3 2,4 37 3 3,8 50 3 5,0 63 3 6,1 76 3 7,0 
25 3 2,5 38 3 3,9 51 3 5,1 64 3 6,1 77 3 7,1 
26 3 2,6 39 3 4,0 52 3 5,2 65 3 6,2 78 3 7,1 
27 3 2,7 40 3 4,1 53 3 5,3 66 3 6,3 79 3 7,2 
#@8<VB:8:  1. X 3 AC<0 H:V@=>-68@>28E A:;04>: 2 (<<); 

           2. F 3 7=0G5==O 68@>2>3> :><?>=5=B0 
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�>40B>: � 

��!� ��� #"���!���� (���+!"�" $"���&�', 
('!�*�"!��Ь!"� &� (���+!"� #���"&"���!"%&� ��!"� 25-35 

$"��� #�� �#���"  "��"$"�+�) ��!/&Ь ����(�&!�%"  

 

&45?<JO �.1 

�?;82 70=OBь 70 ?@>3@0<>N 0:20DVB=5AC (�-�) =0 45O:V ?>:07=8:8 
DV78G=>3> @>728B:C 6V=>: 25-35 @>:V2 @V7=8E A><0B>B8?V2  
 

#>:07=8:8 
                          %5@54=O 25;8G8=0  ± m  
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

�:B><>@D=89 A><0B>B8? (3@C?0 �1),  n = 16 

 0A0 BV;0, :3 55,9±0,62 56,0±0,64 56,2±0,63 

� &, :3·(<2)-1 18,4±0,11 18,5±0,10 18,5±0,11 

�<VAB <’O7V2, %    29,7±0,26 29,7±0,27 29,8±0,29 

�<VAB 68@C, %    24,1±0,18 24,0±0,17 24,0±0,15 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

2,6±0,07 2,6±0,07 2,6±0,07 

"A=>2=89 >1<V=, :0; 1339,4±12,73 1344,4±13,24 1344,0±13,02 

�=4><>@D=89 A><0B>B8? (3@C?0 �2),  n = 20 

 0A0 BV;0, :3 72,3±0,68 70,5±0,61 68,1±0,64*** 

� &, :3·(<2)-1 24,6±0,27 24,0±0,24 23,2±0,27*** 
�<VAB <’O7V2, %    26,8±0,10 26,8±0,11 26,9±0,11 

�<VAB 68@C, %    34,9±0,17 34,7±0,16 34,5±0,16 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

6,6±0,19 6,5±0,19 6,4±0,18 

"A=>2=89 >1<V=, :0; 1526,8±10,09 1526,2±10,15 1534,4±10,95 

�=4><>@D=>-<57><>@D=89 A><0B>B8? (3@C?0 �3),  n = 24 
 0A0 BV;0, :3 68,1±1,24 66,6±1,03 63,9±0,89* 

� &, :3·(<2)-1 24,6±0,38 24,1±0,31 23,1±0,26** 

�<VAB <’O7V2, %    30,3±0,14 30,3±0,13 30,3±0,12 

�<VAB 68@C, %    32,3±0,27 32,0±0,27 31,8±0,24 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

5,3±0,21 5,2±0,16 5,1±0,16 
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#@>4>265==O B01;8FV �.1 
"A=>2=89 >1<V=, :0; 1436,8±16,84 1439,3±14,97 1437,1±13,63 

�10;0=A>20=89 A><0B>B8? (3@C?0 �4),  n = 22 

 0A0 BV;0, :3 56,6±1,02 56,4±0,98 56,0±0,94 

� &, :3·(<2)-1 20,0±0,14 19,9±0,15 19,8±0,14 
�<VAB <’O7V2, %    29,4±0,20 29,5±0,20 29,6±0,21 

�<VAB 68@C, %    28,6±0,30 28,5±0,30 28,4±0,29 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

3,4±0,11 3,4±0,11 3,3±0,11 
 

"A=>2=89 >1<V=, :0; 1314,3±13,25 1315,0±13,31 1316,5±13,37 

#@8<VB:8:  1. * 3 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E;  
2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01; 

*** - @ < 0,001 
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&45?<JO �.2 

�?;82 70=OBь 70 ?@>3@0<>N 0:20DVB=5AC (� �) =0 DC=:FV>=0;ь=C 
?V43>B>2;5=VABь 6V=>: 25-35 @>:V2 @V7=8E A><0B>B8?V2 

 
 

#>:07=8:8 
                          %5@54=O 25;8G8=0  ± m  
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

�:B><>@D=89 A><0B>B8? (3@C?0 �1),  n = 16 

��=& 10, :3<·E2-1 1999,8±46,94 2255,2±62,87** 2401,7±58,04*** 

��=& 10, :3<·E2-1·:3-1   35,6±0,44 40,1±0,66*** 42,8±0,66*** 

��=& 30, :3<·E2-1 1790,7±53,26 2011,1±64,06* 2112,9±59,97*** 

��=& 30, :3<·E2-1·:3-1   31,9±0,66 35,8±0,73*** 37,5±0,66*** 

 �� $, :3<·E2-1 1393,8±32,37 1480,8±31,44 1541,4±29,67** 

 �� $, :3<·E2-1·:3-1    24,9±0,37 26,4±0,36** 27,4±0,30*** 

#�!", �B 130,0±2,19 136,3±2,19 138,8±2,19** 

#�!", �B·:3-1 2,3±0,04 2,4±0,03 2,5±0,03*** 

VO2 max, <;·E2-1 2507,2±17,89 2543,7±17,23 2587,8±18,37** 

VO2 max, <;·E2-1·:3-1   44,9±0,51 45,5±0,51 46,2±0,49 

�=4><>@D=89 A><0B>B8? (3@C?0 �2),  n = 20 

��=& 10, :3<·E2-1 2686,3±72,61 2810,3±44,76 2862,2±70,87 

��=& 10, :3<·E2-1·:3-1   37,2±0,92 39,9±0,74* 42,0±0,92** 

��=& 30, :3<·E2-1 2487,1±41,33 2550,3±38,15 2588,5±28,39 

��=& 30, :3<·E2-1·:3-1   34,4±0,49 36,2±0,49* 38,0±0,31*** 

 �� $, :3<·E2-1 1667,5±22,56 1728,4±20,08 1736,6±25,22 

 �� $, :3<·E2-1·:3-1    23,1±0,22 24,5±0,20*** 25,5±0,29*** 

#�!", �B 134,0±1,85 138,0±1,23 140,0±1,23** 

#�!", �B·:3-1 1,9±0,04 2,0±0,03 2,1±0,03*** 

VO2 max, <;·E2-1 2538,2±14,16 2579,3±14,98 2625,7±16,38*** 

VO2 max, <;·E2-1·:3-1   35,2±0,23 36,6±0,30** 38,6±0,26*** 

�=4><>@D=>-<57><>@D=89 A><0B>B8? (3@C?0 �3),  n = 24 
��=& 10, :3<·E2-1 2893,3±57,07 3008,8±63,87 3094,1±97,04 

��=& 10, :3<·E2-1·:3-1   42,5±0,48 45,3±0,80 48,4±0,96*** 

��=& 30, :3<·E2-1 2559,8±44,57 2677,1±46,74 2736,0±78,11 

��=& 30, :3<·E2-1·:3-1   37,7±0,53 40,3±0,59** 42,9±0,96***  

 �� $, :3<·E2-1 1772,9±19,25 1816,9±20,91 1847,7±31,86 

 �� $, :3<·E2-1·:3-1    26,2±0,59 27,4±0,52 29,1±0,47***  
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#@>4>265==O B01;8FV �.2 
 

#�!", �B 147,5±3,74 150,4±2,67 150,8±3,74 

#�!", �B·:3-1 2,2±0,06 2,3±0,05 2,3±0,07 

VO2 max, <;·E2-1 2685,9±39,99 2742,6±39,10 2810,4±47,82 

VO2 max, <;·E2-1·:3-1   39,7±0,67 41,4±0,67 44,2±0,81***  

�10;0=A>20=89 A><0B>B8? (3@C?0 �4),  n = 22 

��=& 10, :3<·E2-1 2041,7±85,95 2123,1±74,89 2257,8±66,53 

��=& 10, :3<·E2-1·:3-1   35,7±0,86 37,5±0,86 40,1±0,51*** 

��=& 30, :3<·E2-1 1881,1±72,82 1989,4±92,90 2115,9±92,92 

��=& 30, :3<·E2-1·:3-1   33,0±0,63 35,0±1,14 37,4±1,03** 

 �� $, :3<·E2-1 1344,4±44,54 1391,0±42,13 1449,9±35,59 

 �� $, :3<·E2-1·:3-1    23,6±0,47 24,6±0,40 25,8±0,30*** 

#�!", �B 133,6±2,86 136,4±2,86 138,2±4,00 

#�!", �B·:3-1 2,4±0,03 2,4±0,02 2,5±0,04 

VO2 max, <;·E2-1 2508,2±38,18 2529,4±34,23 2569,5±33,12 

VO2 max, <;·E2-1·:3-1   44,5±0,64 45,1±0,69 46,1±0,67 

#@8<VB:8:  1. * 3 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E;  
2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01; 

*** - @ < 0,001 
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&45?<JO �.3 

�?;82 70=OBь 70 ?@>3@0<>N 0:20DVB=5AC =0 DV78G=C ?V43>B>2;5=VABь 
6V=>: 25-35 @>:V2 (n = 82) 

 
#>:07=8:8 

                          %5@54=O 25;8G8=0  ± m 
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

�V3 2000 <, E2 12,56±0,113 12,38±0,110 12,22±0,108* 

�V3 100 <, A    18,3±0,13 18,1±0,13 17,9±0,11* 

%8;0 ?@02>W :8ABV, :3 28,0±0,30 28,0±0,27 28,3±0,27 

%8;0 ;V2>W :8ABV, :3 26,7±0,27 26,5±0,25 26,7±0,27 

%B@81>: C 4>268=C 
7 <VAFO, A< 

163,8±1,59 167,0±1,59 171,2±1,32*** 

+>2=8:>289 1V3 4 E 9 
<, A    

11,4±0,06 11,3±0,06 11,2±0,06* 
 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
17,1±0,70 

 
18,3±0,70 

 
19,0±0,66 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
37,4±0,75 

 
39,4±0,68 

 
41,2±0,63*** 

 
�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
8,3±0,54 

 
9,2±0,54 

 

 
9,9±0,54* 

 
#@8<VB:8: 1. * 3 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E;  

2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; *** - @ < 0,001 
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&45?<JO �.4 

�?;82 70=OBь 70 ?@>3@0<>N 0:20DVB=5AC (� �) =0 DV78G=C 
?V43>B>2;5=VABь 6V=>: 25-35 @>:V2 @V7=8E A><0B>B8?V2 

 
#>:07=8:8 

                          %5@54=O 25;8G8=0  ± m  
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

�:B><>@D=89 A><0B>B8? (3@C?0 �1),  n = 16 

�V3 2000 <, E2 10,84±0,134 10,63±0,130 10,57±0,106 

�V3 100 <, A    17,6±0,14 17,4±0,13 17,3±0,10 
%8;0 ?@02>W :8ABV, :3 24,8±0,51 24,6±0,51 25,0±0,44 

%8;0 ;V2>W :8ABV, :3 24,3±0,22 23,5±0,29 23,9±0,29 

%B@81>: C 4>268=C 7 
<VAFO, A< 

170,5±3,36 173,5±3,07 
 

176,4±2,78 

+>2=8:>289 1V3 4 E 9 
<, A    

11,3±0,14 11,1±0,12 11,0±0,11 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
20,1±1,17 

 
21,4±0,95 

 
21,8±0,95 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
36,5±1,10 

 
38,4±1,24 

 
39,1±1,24 

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
5,5±0,88 

 
6,4±0,80 

 
7,3±0,95 

�=4><>@D=89 A><0B>B8? (3@C?0 �2),  n = 20 

�V3 2000 <, E2 13,93±0,130 13,74±0,129 13,63±0,129 

�V3 100 <, A    20,1±0,23 19,7±0,23 19,3±0,18* 
%8;0 ?@02>W :8ABV, :3 28,1±0,37 28,2±0,37 28,7±0,37 
%8;0 ;V2>W :8ABV, :3 25,8±0,37 25,6±0,37 26,0±0,37 

%B@81>: C 4>268=C 7 
<VAFO, A< 

145,7±2,46 150,6±2,64 155,6±1,78 
 

+>2=8:>289 1V3 4 E 9 
<, A    

12,0±0,07 11,9±0,07 11,8±0,10 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
13,1±1,60 

 
13,5±1,72 

 
14,8±1,60 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
31,9±0,92 

 
35,1±0,74* 

 

 
37,0±0,92*** 

 
�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
4,0±0,68 

 
4,7±0,68 

 
5,4±0,86 

�=4><>@D=>-<57><>@D=89 A><0B>B8? (3@C?0 �3),  n = 24 
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#@>4>265==O B01;8FV �.4 
�V3 2000 <, E2 12,87±0,235 12,69±0,215 12,56±0,214 

�V3 100 <, A    18,0±0,21 17,8±0,19 17,7±0,18 

%8;0 ?@02>W :8ABV, :3 31,2±0,43 31,1±0,37 31,4±0,43 

%8;0 ;V2>W :8ABV, :3 29,8±0,43 29,9±0,37 29,9±0,43 

%B@81>: C 4>268=C 
7 <VAFO, A< 

166,0±2,62 169,3±2,51 176,1±2,14** 

+>2=8:>289 1V3 4 E 9 
<, A    

11,6±0,13 11,4±0,12 11,3±0,11 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
18,6±0,96 

 
20,1±0,75 

 
20,2±0,70 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
42,6±0,91 

 
44,1±1,02 

 
46,3±0,80** 

 
�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
11,8±1,23 

 
12,5±1,02 

 
13,1±1,07 

�10;0=A>20=89 A><0B>B8? (3@C?0 �4),  n = 22 

�V3 2000 <, E2 12,24±0,203 12,07±0,209 11,75±0,187 

�V3 100 <, A    17,5±0,13 17,5±0,12 17,4±0,12 

%8;0 ?@02>W :8ABV, :3 26,9±0,46 27,0±0,40 27,0±0,46 
%8;0 ;V2>W :8ABV, :3 25,7±0,63 25,8±0,57 25,9±0,57 

%B@81>: C 4>268=C 
7 <VAFO, A< 

173,0±1,66 174,8±1,71 176,4±1,49 

+>2=8:>289 1V3 4 E 9 
<, A    

10,9±0,11 10,8±0,12 10,7±0,10 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
16,9±1,03 

 
18,5±0,91 

 

 
19,6±0,97 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
37,3±1,89 

 
38,8±1,60 

 
41,0±1,43 

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
10,5±0,69 

 
11,6±0,51 

 
12,5±0,57 

#@8<VB:8:  1. * 3 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 
40=8E;  

2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01%; 
*** - @ < 0,001 
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&45?<JO �.5 

�?;82 70=OBь 70 ?@>3@0<>N 0:20DVB=5AC (�-�) =0 ?>:07=8:8 �& V 
+%% C AB0=V <’O7>2>3> A?>:>N B0 �& ?VA;O 4>7>20=8E DV78G=8E 

=020=B065=ь C 6V=>: 25-35 @>:V2 @V7=8E A><0B>B8?V2 
 

#>:07=8:8 
                          %5@54=O 25;8G8=0  ± m 
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

�:B><>@D=89 A><0B>B8? (3@C?0 �1),  n = 16 

+%%, C4.·E2-1 78,3±1,17 77,9±1,02 77,5±0,73 

�& A8AB>;VG=89, << 
@B. AB.  

113,1±1,10 111,9±1,83 113,8±0,73 

�& 4V0AB>;VG=89, << 
@B. AB.   

71,9±1,46 70,0±1,46 73,1±0,73 

�& A8AB>;VG=89 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
128,1±1,83 

 
126,9±1,46 

 
128,8±1,10 

�& 4V0AB>;VG=89 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
65,0±0,73 

 
65,0±0,73 

 
65,0±0,73 

�& A8AB>;VG=89 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
141,3±1,83 

 
140,0±1,46 

 
139,4±1,10 

�& 4V0AB>;VG=89 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
58,1±2,19 

 
57,5±2,19 

 
57,5±2,19 

�=4><>@D=89 A><0B>B8? (3@C?0 �2),  n = 20 

+%%, C4.·E2-1 82,5±1,29 82,4±0,92 81,6±0,86 

�& A8AB>;VG=89, << 
@B. AB.  

119,5±2,46 117,5±1,85 118,0±1,85 

�& 4V0AB>;VG=89, << 
@B. AB.   

76,0±1,85 75,5±0,62 76,0±0,92 

�& A8AB>;VG=89 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
137,0±1,54 

 
136,5±1,54 

 
136,5±1,54 

�& 4V0AB>;VG=89 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
62,5±1,85 

 
62,5±1,85 

 
62,5±1,85 

�& A8AB>;VG=89 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
153,5±1,23 

 
152,0±1,23 

 
151,0±1,23 

�& 4V0AB>;VG=89 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
48,5±4,61 

 
48,5±4,61 

 
48,5±4,61 

�=4><>@D=>-<57><>@D=89 A><0B>B8? (3@C?0 �3),  n = 24 
+%%, C4.·E2-1 81,7±0,96 79,4±0,64 80,0±0,86 
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#@>4>265==O B01;8FV �.5 
�& A8AB>;VG=89, << 
@B. AB.  

113,3±1,60 114,2±1,60 114,2±1,60 

�& 4V0AB>;VG=89, << 
@B. AB.   

72,9±1,60 73,8±1,60 73,8±1,60 

�& A8AB>;VG=89 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
127,1±2,14 

 
127,1±2,14 

 
125,8±2,14 

�& 4V0AB>;VG=89 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
68,8±2,67 

 

 
68,8±2,67 

 
68,8±2,67 

�& A8AB>;VG=89 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
141,3±1,87 

 
140,4±1,87 

 
138,3±1,60 

�& 4V0AB>;VG=89 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
59,6±5,08 

 
59,2±4,81 

 
58,8±4,81 

�10;0=A>20=89 A><0B>B8? (3@C?0 �4),  n = 22 

+%%, C4.·E2-1 81,4±0,86 80,4±0,69 80,1±0,63 

�& A8AB>;VG=89, << 
@B. AB.  

113,6±1,43 116,4±1,14 115,5±0,86 

�& 4V0AB>;VG=89, << 
@B. AB.   

74,4±1,14 76,8±1,14 74,5±0,57 

�& A8AB>;VG=89 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
125,9±1,14 

 
126,4±1,14 

 
127,3±1,14 

�& 4V0AB>;VG=89 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
72,3±1,71 

 

 
72,3±1,17 

 
73,2±1,71 

�& A8AB>;VG=89 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
139,5±1,71 

 

 
146,4±1,14 

 
 

 
143,6±1,71 

�& 4V0AB>;VG=89 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
67,3±2,29 

 

 
67,7±2,29 

 

 
69,1±2,29 

 

 
 

 

 

 

 

 

 

 

 

 



495 

�>40B>: � 

 

��!� ��� #"���!���� (���+!"�" $"���&�', 
('!�*�"!��Ь!"� &� (���+!"� #���"&"���!"%&� ��!"� 25-35 

$"��� #�� �#���"  ��!/&Ь "��"$"�+�  ���"  

 

&45?<JO �.1 

�?;82 70=OBь 70 ?@>3@0<>N >74>@>2G>3> 1V3C (��-�) =0 45O:V 
?>:07=8:8 DV78G=>3> @>728B:C 6V=>: 25-35 @>:V2 @V7=8E A><0B>B8?V2 

 
#>:07=8:8 

                          %5@54=O 25;8G8=0  ± m 
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

�:B><>@D=89 A><0B>B8? (3@C?0 �1),  n = 18 

 0A0 BV;0, :3 56,3±0,58 56,1±0,55 56,0±0,53 

� &, :3·(<2)-1 18,4±0,11 18,3±0,13 18,3±0,11 

�<VAB <’O7V2, %    31,4±0,27 31,4±0,26 31,4±0,26 

�<VAB 68@C, %    23,0±0,32 22,9±0,31 22,9±0,31 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

2,0±0,00 2,0±0,00 2,0±0,00 

"A=>2=89 >1<V=, :0; 1326,9±10,99 1326,8±10,33 1329,4±10,86 

�=4><>@D=89 A><0B>B8? (3@C?0 �2),  n = 16 

 0A0 BV;0, :3 64,2±0,78 63,4±0,72 62,8±0,69 
� &, :3·(<2)-1 22,4±0,24 22,1±0,23 22,0±0,23 
�<VAB <’O7V2, %    28,8±0,37 28,8±0,37 28,8±0,39 

�<VAB 68@C, %    34,1±0,25 33,9±0,20 33,9±0,21 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

7,5±0,22 7,4±0,22 7,3±0,27 

"A=>2=89 >1<V=, :0; 1342,9±14,46 1344,6±9,80 1345,5±9,00 

�=4><>@D=>-<57><>@D=89 A><0B>B8? (3@C?0 �3),  n = 24 
 0A0 BV;0, :3 69,1±1,06 67,4±0,96 66,6±0,84 

� &, :3·(<2)-1 24,4±0,33 23,8±0,31 23,5±0,26* 

�<VAB <’O7V2, %    30,6±0,28 30,6±0,28 30,6±0,29 

�<VAB 68@C, %    30,6±0,23 30,5±0,22 30,5±0,23 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

6,3±0,21 6,2±0,21 6,0±0,21 

"A=>2=89 >1<V=, :0; 1418,7±16,52 1418,9±15,93 1418,8±15,08 
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#@>4>265==O B01;8FV �.1 
�10;0=A>20=89 A><0B>B8? (3@C?0 �4),  n = 22 

 0A0 BV;0, :3 55,6±1,15 55,1±1,06 54,9±1,02 

� &, :3·(<2)-1 20,1±0,16 20,0±0,28 20,0±0,27 
�<VAB <’O7V2, %    29,7±0,23 29,7±0,23 29,7±0,23 

�<VAB 68@C, %    28,6±0,28 28,5±0,27 28,5±0,27 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

3,1±0,06 3,1±0,06 3,1±0,06 

"A=>2=89 >1<V=, :0; 1283,4±15,71 1286,1±15,88 1285,5±16,57 

#@8<VB:0.  
�V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E * - p < 0,05 
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&45?<JO �.2 

�?;82 70=OBь 70 ?@>3@0<>N >74>@>2G>3> 1V3C (��-�) =0 
DC=:FV>=0;ь=C ?V43>B>2;5=VABь 6V=>: 25-35 @>:V2 (n = 80) 

 
#>:07=8:8 

                          %5@54=O 25;8G8=0  ± m  
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

��=& 10, :3<·E2-1 2460,7±54,54 2471,5±51,98 2469,7±50,35 

��=& 10, :3<·E2-1·:3-1   39,7±0,48 40,4±0,48 40,7±0,48 
��=& 30, :3<·E2-1 2197,3±47,62 2204,9±43,85 2222,9±43,59 
��=& 30, :3<·E2-1·:3-1   35,4±0,41 36,0±0,41 36,6±0,41* 
 �� $, :3<·E2-1 1489,3±26,78 1512,3±26,43 1526,3±25,77 

 �� $, :3<·E2-1·:3-1    24,2±0,30 24,9±0,31 25,3±0,29** 

#�!", �B 145,0±1,38 149,0±1,38* 153,1±1,15*** 

#�!", �B·:3-1 2,4±0,02 2,5±0,03** 2,6±0,03*** 

VO2 max, <;·E2-1 2574,4±19,44 2616,2±20,96 2677,4±23,98*** 

VO2 max, <;·E2-1·:3-1   42,3±0,48 43,5±0,44 44,8±0,48*** 

#@8<VB:8:  1. * 3 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 
40=8E;  

2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01; 
*** - @ < 0,001 
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&45?<JO �.3 

�?;82 70=OBь 70 ?@>3@0<>N >74>@>2G>3> 1V3C (��-�) =0 
DC=:FV>=0;ь=C ?V43>B>2;5=VABь 6V=>: 25-35 @>:V2 @V7=8E A><0B>B8?V2 

 
 

#>:07=8:8 
                          %5@54=O 25;8G8=0  ± m 
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

�:B><>@D=89 A><0B>B8? (3@C?0 �1),  n = 18 

��=& 10, :3<·E2-1 2091,5±58,25 2119,0±48,13 2098,8±57,93 

��=& 10, :3<·E2-1·:3-1    37,0±0,80 37,7±0,60 37,3±0,80 

��=& 30, :3<·E2-1 1924,0±64,66 1953,0±61,54 1973,4±55,58 

��=& 30, :3<·E2-1·:3-1    34,0±0,93 34,7±0,87 35,1±0,73 

 �� $, :3<·E2-1 1414,2±45,09 1433,6±46,86 1446,0±44,87 

 �� $, :3<·E2-1·:3-1    25,0±0,73 25,5±0,74 25,8±0,72 

#�!", �B 143,3±2,67 146,7±2,00 149,4±2,67 
#�!", �B·:3-1 2,5±0,04 2,6±0,03 2,7±0,03*** 

VO2 max, <;·E2-1 2529,1±55,80 2566,9±60,59 2625,8±69,32 

VO2 max, <;·E2-1·:3-1   44,9±0,94 45,8±0,96 46,9±1,11 

�=4><>@D=89 A><0B>B8? (3@C?0 �2),  n = 16 

��=& 10, :3<·E2-1 2444,2±54,55 2483,8±35,81 2487,2±35,75 

��=& 10, :3<·E2-1·:3-1    38,3±0,88 39,4±0,66 39,8±0,66 

��=& 30, :3<·E2-1 2254,4±44,72 2273,3±40,46 2294,5±33,53 
��=& 30, :3<·E2-1·:3-1    35,3±0,66 36,0±0,66 36,6±0,59 

 �� $, :3<·E2-1 1491,2±21,57 1533,5±19,26 1546,7±16,91 

 �� $, :3<·E2-1·:3-1    23,3±0,30 24,3±0,39 24,7±0,39** 

#�!", �B 147,5±2,93 152,5±2,19 155,0±2,19* 

#�!", �B·:3-1 2,3±0,05 2,4±0,06 2,5±0,04** 

VO2 max, <;·E2-1 2564,5±17,73 2602,0±16,04 2671,0±18,18*** 

VO2 max, <;·E2-1·:3-1   40,1±0,58 41,2±0,54 42,6±0,53** 

�=4><>@D=>-<57><>@D=89 A><0B>B8? (3@C?0 �3),  n = 24 
��=& 10, :3<·E2-1 3087,4±70,43 3065,4±64,90 3065,7±61,51 

��=& 10, :3<·E2-1·:3-1    44,8±0,64 45,5±0,64 46,0±0,48 

��=& 30, :3<·E2-1 2704,8±57,80 2686,3±52,97 2702,0±53,79 

��=& 30, :3<·E2-1·:3-1    39,3±0,59 39,9±0,59 40,6±0,59 

 �� $, :3<·E2-1 1726,2±32,71 1738,1±31,85 1755,1±30,20 

 �� $, :3<·E2-1·:3-1    25,1±0,38 25,9±0,36 26,4±0,37* 

#�!", �B 150,8±3,21 155,0±2,67 161,3±2,14** 

#�!", �B·:3-1 2,2±0,05 2,3±0,04 2,5±0,05*** 

VO2 max, <;·E2-1 2704,2±19,87 2751,0±22,21 2829,1±19,53*** 
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#@>4>265==O B01;8FV �.3 
VO2 max, <;·E2-1·:3-1   39,4±0,68 41,1±0,68 42,7±0,62*** 

�10;0=A>20=89 A><0B>B8? (3@C?0 �4),  n = 22 

��=& 10, :3<·E2-1 2091,1±70,68 2102,9±80,55 2110,3±76,78 

��=& 10, :3<·E2-1·:3-1    37,4±0,69 37,9±0,86 38,2±0,86 

��=& 30, :3<·E2-1 1825,8±81,36 1836,1±73,54 1851,4±74,73 
��=& 30, :3<·E2-1·:3-1    32,3±0,86 32,8±0,86 33,3±0,86 
 �� $, :3<·E2-1 1290,8±29,96 1314,9±32,03 1327,5±29,22 

 �� $, :3<·E2-1·:3-1    23,2±0,33 23,8±0,36 24,2±0,32* 

#�!", �B 138,2±2,86 141,8±2,86 145,9±2,86 
#�!", �B·:3-1 2,5±0,04 2,6±0,05 2,7±0,06** 
VO2 max, <;·E2-1 2476,8±41,42 2520,0±43,04 2558,8±43,57 

VO2 max, <;·E2-1·:3-1   44,9±1,14 46,1±1,03 46,9±1,12 

#@8<VB:8:  1. * 3 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 
40=8E;  

2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01; 
*** - @ < 0,001 
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&45?<JO �.4 

�?;82 70=OBь 70 ?@>3@0<>N >74>@>2G>3> 1V3C (��-�) =0 DV78G=C 
?V43>B>2;5=VABь 6V=>: 25-35 @>:V2 (n = 80) 

 
#>:07=8:8 

                          %5@54=O 25;8G8=0  ± m  
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

�V3 2000 <, E2 12,24±0,136 11,97±0,128 11,54±0,102*** 

�V3 100 <, A    16,9±0,07 16,7±0,06* 16,7±0,06* 

%8;0 ?@02>W :8ABV, :3 29,9±0,28 29,9±0,25 29,9±0,25 

%8;0 ;V2>W :8ABV, :3 27,5±0,28 27,7±0,28 27,7±0,25 

%B@81>: C 4>268=C 
7 <VAFO, A< 

172,6±1,68 178,3±1,64* 182,0±1,41*** 

+>2=8:>289 1V3 4 E 9 
<, A    

11,1±0,06 10,9±0,06 10,8±0,04*** 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
14,3±0,90 

 
15,0±0,81 

 
15,6±0,76 

#V4=V<0==O BC;C10 C 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
39,5±0,67 

 
40,9±0,60 

 
42,0±0,58 

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
10,9±0,60 

 
11,3±0,58 

 
11,6±0,58 

#@8<VB:8:  1. * 3 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 
40=8E;  

2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; *** - @ < 0,001  
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&45?<JO �.5 

�?;82 70=OBь 70 ?@>3@0<>N >74>@>2G>3> 1V3C (��-�) =0 DV78G=C 
?V43>B>2;5=VABь 6V=>: 25-35 @>:V2 @V7=8E A><0B>B8?V2 

 
#>:07=8:8 

                          %5@54=O 25;8G8=0  ± m  
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

�:B><>@D=89 A><0B>B8? (3@C?0 �1),  n = 18 

�V3 2000 <, E2 11,91±0,320 11,72±0,309 11,69±0,295 

�V3 100 <, A    16,8±0,18 16,6±0,15 16,4±0,15 

%8;0 ?@02>W :8ABV, :3 26,9±0,53 27,1±0,53 26,9±0,47 

%8;0 ;V2>W :8ABV, :3 24,7±0,40 24,9±0,47 25,1±0,33 

%B@81>: C 4>268=C 7 
<VAFO, A< 

179,0±3,73 185,2±3,20 188,0±3,20 

+>2=8:>289 1V3 4 E 9 
<, A    

10,9±0,09 10,8±0,08 10,7±0,07 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
14,3±0,60 

 
15,0±0,67 

 
15,4±0,93 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
41,0±1,00 

 
41,9±0,87 

 
42,6±1,07 

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
9,0±0,80 

 
9,2±0,73 

 
9,3±0,53 

�=4><>@D=89 A><0B>B8? (3@C?0 �2),  n = 16 

�V3 2000 <, E2 13,60±0,253 13,18±0,251 12,30±0,200*** 

�V3 100 <, A    17,7±0,15 17,4±0,09 17,3±0,08* 

%8;0 ?@02>W :8ABV, :3 30,5±0,29 30,6±0,29 30,6±0,29 

%8;0 ;V2>W :8ABV, :3 28,4±0,66 28,8±0,59 28,6±0,59 

%B@81>: C 4>268=C 7 
<VAFO, A< 

160,6±2,05 165,3±1,76 170,9±1,54*** 

+>2=8:>289 1V3 4 E 9 
<, A    

11,9±0,15 11,6±0,13 11,2±0,10*** 
 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
13,0±2,05 

 
14,4±1,97 

 
15,2±2,05 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
32,8±1,39 

 
34,5±1,17 

 
35,5±1,24 

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
5,5±0,80 

 
6,0±0,73 

 
6,5±0,88 

�=4><>@D=>-<57><>@D=89 A><0B>B8? (3@C?0 �3),  n = 24 
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#@>4>265==O B01;8FV �.5 
�V3 2000 <, E2 12,51±0,228 12,14±0,217 11,40±0,168*** 

�V3 100 <, A    17,0±0,09 16,9±0,07 16,8±0,07 

%8;0 ?@02>W :8ABV, :3 32,8±0,37 32,6±0,32 32,7±0,32 

%8;0 ;V2>W :8ABV, :3 29,8±0,37 29,9±0,37 30,1±0,37 

%B@81>: C 4>268=C 
7 <VAFO, A< 

168,8±1,98 175,1±1,55 177,8±1,50*** 

+>2=8:>289 1V3 4 E 9 
<, A    

11,1±0,09 10,9±0,07 10,8±0,06** 
 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
13,0±1,92 

 
13,5±1,71 

 
14,2±1,66 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
42,0±0,59 

 
44,1±0,53 

 
45,3±0,59 

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
12,7±1,28 

 
13,1±1,23 

 
13,2±1,18 

 

�10;0=A>20=89 A><0B>B8? (3@C?0 �4),  n = 22 

�V3 2000 <, E2 11,24±0,172 11,11±0,163 11,01±0,162 

�V3 100 <, A    16,4±0,07 16,3±0,07 16,2±0,06* 

%8;0 ?@02>W :8ABV, :3 28,9±0,69 28,7±0,63 28,8±0,63 

%8;0 ;V2>W :8ABV, :3 26,5±0,69 26,6±0,57 26,7±0,46 

%B@81>: C 4>268=C 
7 <VAFO, A< 

180,3±3,20 185,7±3,08 189,6±2,74* 
 

+>2=8:>289 1V3 4 E 9 
<, A    

10,7±0,07 10,7±0,08 10,6±0,06 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
16,6±1,60 

 
17,3±1,54 

 
17,6±1,49 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
40,5±1,20 

 
41,3±1,20 

 
42,6±1,26 

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
14,5±1,26 

 
14,8±1,20 

 
15,5±1,14 

#@8<VB:8:  1. * 3 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 
40=8E;  

2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01, 
*** - @ < 0,001 
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&45?<JO �.6 

�?;82 70=OBь 70 ?@>3@0<>N >74>@>2G>3> 1V3C (��-�) =0 ?>:07=8:8 �& 
V +%% C AB0=V <’O7>2>3> A?>:>N B0 �& ?VA;O 4>7>20=8E DV78G=8E 

=020=B065=ь C 6V=>: 25-35 @>:V2 @V7=8E A><0B>B8?V2 

 
 

#>:07=8:8 
                          %5@54=O 25;8G8=0  ± m  
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

�:B><>@D=89 A><0B>B8? (3@C?0 �1),  n = 18 

+%%, C4.·E2-1 79,0±1,33 77,9±0,93 76,6±0,80 

%8AB>;VG=89 �&, << 
@B. AB.  

111,7±1,33 112,2±1,33 113,3±0,67 

�V0AB>;VG=89 �&, << 
@B. AB.   

71,1±1,33 71,7±1,33 72,8±1,00 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
127,2±1,67 

 
126,7±1,33 

 
127,2±1,00 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
65,6±1,33 

 
65,6±1,33 

 
66,1±1,33 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
141,1±2,33 

 
140,0±2,00 

 
138,9±2,00 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
58,3±2,00 

 
58,3±2,00 

 
58,3±2,00 

�=4><>@D=89 A><0B>B8? (3@C?0 �2),  n = 16 

+%%, C4.·E2-1 80,1±0,51 79,0±0,66 77,8±0,66** 

%8AB>;VG=89 �&, << 
@B. AB.  

114,4±2,19 113,8±2,19 112,5±1,46 

�V0AB>;VG=89 �&, << 
@B. AB.   

73,1±1,46 72,5±1,46 72,5±1,46 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
129,4±2,19 

 
125,6±1,46 

 
124,4±1,46 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
66,9±2,19 

 
69,4±2,19 

 
69,4±2,19 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
145,0±2,19 

 
143,1±1,46 

 
142,5±1,46 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
57,5±5,85 

 
57,5±5,85 

 
57,5±5,85 

�=4><>@D=>-<57><>@D=89 A><0B>B8? (3@C?0 �3),  n = 24 
+%%, C4.·E2-1 80,5±0,96 79,6±0,86 78,7±0,70 
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#@>4>265==O B01;8FV �.6 
%8AB>;VG=89 �&, << 
@B. AB.  

114,2±1,60 113,3±1,60 112,5±1,60 

�V0AB>;VG=89 �&, << 
@B. AB.   

72,5±1,60 73,3±1,60 72,5±1,60 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
129,2±2,14 

 
127,5±1,60 

 
125,4±1,60 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
66,3±1,87 

 
66,3±1,87 

 
66,3±1,87 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
145,8±1,60 

 
143,3±1,60 

 
142,5±1,07 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
54,2±4,28 

 
54,2±4,28 

 
54,2±4,28 

�10;0=A>20=89 A><0B>B8? (3@C?0 �4),  n = 22 

+%%, C4.·E2-1 78,1±0,91 77,8±0,91 77,5±0,80 

%8AB>;VG=89 �&, << 
@B. AB.  

110,9±1,71 110,9±1,71 110,9±1,71 

�V0AB>;VG=89 �&, << 
@B. AB.   

68,2±2,29 69,1±2,29 69,1±2,29 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
121,4±2,29 

 
120,5±1,71 

 
119,5±1,71 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
64,1±2,00 

 
64,1±2,00 

 
64,1±2,00 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
140,0±2,86 

 
137,3±2,29 

 
137,3±2,29 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
50,9±4,57 

 
50,9±4,57 

 
50,9±4,57 

#@8<VB:0.  
�V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E: ** - @ < 0,01  
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�>40B>: � 

��!� ��� #"���!���� (���+!"�" $"���&�', 
('!�*�"!��Ь!"� &� (���+!"� #���"&"���!"%&� ��!"� 25-35 

$"��� #�� �#���"  ��!/&Ь "��"$"�+�  #����!!/  

 

&45?<JO �.1 

�?;82 70=OBь 70 ?@>3@0<>N >74>@>2G>3> ?;020==O (���-#) =0 45O:V 
?>:07=8:8 DV78G=>3> @>728B:C 6V=>: 25-35 @>:V2 (n = 80) 
 

#>:07=8:8 
                          %5@54=O 25;8G8=0  ± m  
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

 0A0 BV;0, :3 60,0±0,64 58,6±0,61 57,6±0,57** 

� &, :3·(<2)-1 21,0±0,19 20,5±0,19 20,2±0,17** 

�<VAB <’O7V2, %    30,2±0,15 30,2±0,15 30,2±0,15 

�<VAB 68@C, %    29,8±0,31 29,6±0,31 29,5±0,30 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

4,2±0,16 4,0±0,14 3,8±0,12* 
 

"A=>2=89 >1<V=, :0; 1329,7±8,48 1328,7±8,21 1330,2±8,48 

#@8<VB:8:  1. * 3 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 
40=8E;  

2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01 
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&45?<JO �.2 

�?;82 70=OBь 70 ?@>3@0<>N ?;020==O (���-#) =0 45O:V ?>:07=8:8 
DV78G=>3> @>728B:C 6V=>: 25-35 @>:V2 @V7=8E A><0B>B8?V2 

 
#>:07=8:8 

                          %5@54=O 25;8G8=0  ± m  
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

�:B><>@D=89 A><0B>B8? (3@C?0 #1),  n = 20 

 0A0 BV;0, :3 54,9±0,70 54,2±0,66 53,9±0,63 

� &, :3·(<2)-1 18,1±0,12 17,9±0,12 17,8±0,13 

�<VAB <’O7V2, %    31,7±0,21 31,7±0,20 31,7±0,22 

�<VAB 68@C, %    23,2±0,14 23,2±0,14 23,2±0,14 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

2,1±0,06 2,1±0,06 2,1±0,06 

"A=>2=89 >1<V=, :0; 1303,3±11,69 1297,2±12,24 1304,0±12,06 

�=4><>@D=89 A><0B>B8? (3@C?0 #2),  n = 22 

 0A0 BV;0, :3 65,5±0,89 63,2±0,83 61,4±0,69*** 
� &, :3·(<2)-1 22,9±0,24 22,1±0,21* 21,5±0,17*** 
�<VAB <’O7V2, %    29,8±0,27 29,9±0,28 29,9±0,27 

�<VAB 68@C, %    34,4±0,14 33,8±0,17** 33,6±0,14*** 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

6,6±0,29 6,1±0,23 
 

5,5±0,17*** 
 

"A=>2=89 >1<V=, :0; 1382,3±18,22 1384,9±17,99 1380,2±16,85 

�=4><>@D=>-<57><>@D=89 A><0B>B8? (3@C?0 #3),  n = 16 
 0A0 BV;0, :3 64,6±1,21 63,0±1,24 61,7±1,10 

� &, :3·(<2)-1 23,5±0,26 22,9±0,27 22,4±0,21** 

�<VAB <’O7V2, %    30,1±0,36 30,1±0,34 30,2±0,36 

�<VAB 68@C, %    32,7±0,38 32,5±0,34 32,3±0,31 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

5,3±0,22 5,1±0,15 4,9±0,15 

"A=>2=89 >1<V=, :0; 1331,4±22,89 1331,8±22,53 1335,4±22,67 

�10;0=A>20=89 A><0B>B8? (3@C?0 #4),  n = 22 

 0A0 BV;0, :3 55,8±0,79 55,0±0,75 54,1±0,60 

� &, :3·(<2)-1 19,9±0,17 19,6±0,14 19,3±0,14** 
�<VAB <’O7V2, %    29,4±0,22 29,4±0,22 29,4±0,22 
�<VAB 68@C, %    29,3±0,22 29,2±0,19 29,2±0,20 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

2,9±0,11 2,9±0,11 2,8±0,06 

"A=>2=89 >1<V=, :0; 1299,8±10,97 1298,7±11,03 1300,1±11,08 

#@8<VB:8:  1. * 3 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 40=8E;  
2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01; 

*** - @ < 0,001 
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&45?<JO �.3 

�?;82 70=OBь 70 ?@>3@0<>N >74>@>2G>3> ?;020==O (���-#) =0 
DC=:FV>=0;ь=C ?V43>B>2;5=VABь 6V=>: 25-35 @>:V2 (n = 80) 

 
 

#>:07=8:8 
                          %5@54=O 25;8G8=0  ± m  
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

��=& 10, :3<·E2-1 2290,0±39,25 2317,9±41,98 2354,2±36,31 

��=& 10, :3<·E2-1·:3-1    38,0±0,48 39,3±0,55 40,7±0,48*** 

��=& 30, :3<·E2-1 2102,6±39,05 2120,2±36,36 2120,6±34,03 

��=& 30, :3<·E2-1·:3-1    34,8±0,51 35,9±0,46 36,6±0,41** 

 �� $, :3<·E2-1 1487,5±28,32 1509,3±29,33 1524,8±30,42 

 �� $, :3<·E2-1·:3-1    24,7±0,46 25,7±0,46 26,4±0,46** 

#�!", �B 140,1±1,15 144,4±1,15** 148,4±1,38*** 

#�!", �B·:3-1 2,3±0,02 2,5±0,02*** 2,6±0,03***  

VO2 max, <;·E2-1 2533,9±19,84 2606,1±19,79* 2670,2±18,20*** 

VO2 max, <;·E2-1·:3-1   42,6±0,35 44,7±0,34***  46,6±0,34***  

#@8<VB:8:  1. * 3 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 
40=8E;  

2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01; 
*** - @ < 0,001 
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&45?<JO �.4 

�?;82 70=OBь 70 ?@>3@0<>N ?;020==O (���-#) =0 DC=:FV>=0;ь=C 
?V43>B>2;5=VABь 6V=>: 25-35 @>:V2 @V7=8E A><0B>B8?V2 

 
#>:07=8:8 

                          %5@54=O 25;8G8=0  ± m  
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

�:B><>@D=89 A><0B>B8? (3@C?0 #1),  n = 20 

��=& 10, :3<·E2-1 1981,4±59,58 2038,8±64,80 2124,0±65,34 

��=& 10, :3<·E2-1·:3-1    36,0±0,74 37,5±0,74 39,3±0,74** 

��=& 30, :3<·E2-1 1824,8±77,40 1891,5±63,18 1904,1±65,87 

��=& 30, :3<·E2-1·:3-1    33,0±1,11 34,7±0,80 35,1±0,80 

 �� $, :3<·E2-1 1508,7±68,01 1560,0±62,11 1576,5±66,73 

 �� $, :3<·E2-1·:3-1    27,2±0,93 28,6±0,84 29,0±0,90 

#�!", �B 135,0±2,46 139,0±2,46 141,0±1,85 

#�!", �B·:3-1 2,5±0,04 2,6±0,04 2,6±0,04 
VO2 max, <;·E2-1 2500,2±27,07 2605,5±28,29** 2684,2±30,85*** 

VO2 max, <;·E2-1·:3-1   45,7±0,57 48,2±0,53** 49,9±0,61*** 

�=4><>@D=89 A><0B>B8? (3@C?0 #2),  n = 22 

��=& 10, :3<·E2-1 2518,2±47,23 2531,7±44,52 2547,0±49,96 

��=& 10, :3<·E2-1·:3-1    38,5±0,51 40,1±0,34* 41,5±0,51*** 

��=& 30, :3<·E2-1 2350,8±53,44 2331,4±42,25 2328,4±34,26 

��=& 30, :3<·E2-1·:3-1    35,9±0,51 36,9±0,40 37,9±0,40** 

 �� $, :3<·E2-1 1566,3±27,23 1577,5±25,28 1603,1±26,11 

 �� $, :3<·E2-1·:3-1    24,0±0,40 25,0±0,42 26,2±0,44*** 

#�!", �B 140,9±2,29 146,4±1,71 153,6±2,86** 

#�!", �B·:3-1 2,2±0,05 2,3±0,04 2,5±0,04*** 

VO2 max, <;·E2-1 2542,2±17,54 2619,7±18,79** 2638,9±16,64*** 

VO2 max, <;·E2-1·:3-1   39,0±0,60 41,6±0,57** 43,1±0,52*** 

�=4><>@D=>-<57><>@D=89 A><0B>B8? (3@C?0 #3),  n = 16 
��=& 10, :3<·E2-1 2775,2±45,80 2803,8±70,61 2830,9±56,57 

��=& 10, :3<·E2-1·:3-1    43,1±0,66 44,6±0,88 45,9±0,66** 

��=& 30, :3<·E2-1 2518,9±54,47 2534,1±48,96 2520,3±50,73 

��=& 30, :3<·E2-1·:3-1    39,1±0,80 40,3±0,73 40,9±0,66 

 �� $, :3<·E2-1 1711,6±38,41 1715,4±31,62 1721,8±31,32 

 �� $, :3<·E2-1·:3-1    26,6±0,72 27,4±0,78 28,0±0,80 

#�!", �B 156,9±2,19 160,6±1,46 165,6±2,19** 

#�!", �B·:3-1 2,4±0,06 2,6±0,07* 2,7±0,06** 

VO2 max, <;·E2-1 2734,1±34,82 2782,6±32,18 2838,3±26,86* 

VO2 max, <;·E2-1·:3-1   42,5±0,81 44,4±0,88 46,2±0,75** 



509 

 
#@>4>265==O B01;8FV �.4 

�10;0=A>20=89 A><0B>B8? (3@C?0 #4),  n = 22 

��=& 10, :3<·E2-1 1989,4±60,67 2004,4±59,00 2023,9±42,69 
��=& 10, :3<·E2-1·:3-1   35,5±0,86 36,3±0,86 37,4±0,69 

��=& 30, :3<·E2-1 1804,2±83,52 1816,0±74,81 1819,1±61,58 
��=& 30, :3<·E2-1·:3-1   32,0±1,14 32,7±0,97 33,5±0,86 

 �� $, :3<·E2-1 1226,1±52,29 1245,0±53,32 1256,4±51,69 

 �� $, :3<·E2-1·:3-1    21,9±0,80 22,5±0,77 23,2±0,82 

#�!", �B 131,8±1,71 135,5±2,29 137,3±2,29 
#�!", �B·:3-1 2,4±0,03 2,5±0,04 2,5±0,04 

VO2 max, <;·E2-1 2410,5±37,51 2464,8±40,42 2566,6±45,11* 

VO2 max, <;·E2-1·:3-1   43,3±0,64 44,9±0,78 47,5±0,74*** 

#@8<VB:8:  1. * 3 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 
40=8E;  

2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01; 
*** - @ < 0,001 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 



510 

&45?<JO �.5 

�?;82 70=OBь 70 ?@>3@0<>N ?;020==O (���-#) =0 DV78G=C 
?V43>B>2;5=VABь 6V=>: 25-35@>:V2 @V7=8E A><0B>B8?V2 

 
#>:07=8:8 

                          %5@54=O 25;8G8=0  ± m  
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

�:B><>@D=89 A><0B>B8? (3@C?0 #1),  n = 20 

�V3 2000 <, E2 11,22±0,183 11,05±0,177 10,95±0,172 

�V3 100 <, A    17,3±0,17 17,2±0,15 17,1±0,14 

%8;0 ?@02>W :8ABV, :3 28,9±1,05 28,8±0,98 29,0±0,92 

%8;0 ;V2>W :8ABV, :3 25,9±0,49 26,3±0,49 26,4±0,55 

%B@81>: C 4>268=C 7 
<VAFO, A< 

182,6±2,77 184,9±2,46 187,8±2,03 

+>2=8:>289 1V3 4 E 9 
<, A    

10,7±0,04 10,6±0,04 10,6±0,05 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
20,1±1,54 

 
20,3±1,54 

 
20,7±1,60 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
40,7±1,60 

 
43,2±1,35 

 
45,0±1,41 

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
10,4±1,11 

 
11,4±1,11 

 
11,9±1,17 

�=4><>@D=89 A><0B>B8? (3@C?0 #2),  n = 22 

�V3 2000 <, E2 13,64±0,180 13,36±0,165 13,17±0,165 

�V3 100 <, A    19,6±0,32 19,0±0,27 18,8±0,26 

%8;0 ?@02>W :8ABV, :3 31,2±0,69 31,0±0,57 31,1±0,57 
%8;0 ;V2>W :8ABV, :3 28,5±0,57 28,5±0,40 28,8±0,46 

%B@81>: C 4>268=C 7 
<VAFO, A< 

148,0±2,97 149,8±2,97 149,7±3,03 

+>2=8:>289 1V3 4 E 9 
<, A    

12,4±0,13 12,3±0,12 12,1±0,10 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
11,4±2,17 

 
11,6±1,94 

 
12,5±1,77 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
31,2±1,20 

 
33,4±1,14 

 
34,2±1,20 

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
3,7±0,69 

 
4,0±0,69 

 
4,7±0,69 

�=4><>@D=>-<57><>@D=89 A><0B>B8? (3@C?0 #3),  n = 16 
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#@>4>265==O B01;8FV �.5 
�V3 2000 <, E2 12,12±0,351 12,06±0,353 12,01±0,344 

�V3 100 <, A    17,3±0,29 17,2±0,24 17,2±0,23 

%8;0 ?@02>W :8ABV, :3 32,6±0,59 32,3±0,44 32,2±0,59 

%8;0 ;V2>W :8ABV, :3 30,0±0,59 29,9±0,51 30,2±0,51 

%B@81>: C 4>268=C 7 
<VAFO, A< 

175,4±6,00 175,9±5,85 176,0±6,14 

+>2=8:>289 1V3 4 E 9 
<, A    

10,8±0,16 10,7±0,15 10,7±0,13 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
16,8±1,02 

 
17,2±0,95 

 
17,5±0,95 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
41,6±1,61 

 
42,1±1,46 

 
41,9±1,39 

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
15,6±1,76 

 
15,8±1,68 

 
15,4±1,61 

�10;0=A>20=89 A><0B>B8? (3@C?0 #4),  n = 22 

�V3 2000 <, E2 11,67±0,182 11,58±0,174 11,50±0,173 

�V3 100 <, A    17,2±0,15 17,0±0,14 17,0±0,14 

%8;0 ?@02>W :8ABV, :3 27,2±0,69 27,3±0,69 27,4±0,63 
%8;0 ;V2>W :8ABV, :3 26,3±0,46 26,5±0,46 26,5±0,46 
%B@81>: C 4>268=C 7 
<VAFO, A< 

168,3±4,86 169,3±4,74 169,8±4,68 

+>2=8:>289 1V3 4 E 9 
<, A    

11,1±0,19 11,1±0,18 11,0±0,17 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
11,2±1,54 

 
11,9±1,43 

 
12,5±1,37 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
36,5±1,60 

 
37,5±1,31 

 
38,8±1,20 

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
10,1±1,03 

 
10,6±1,09 

 
11,3±1,09 
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&45?<JO �.6 

�?;82 70=OBь 70 ?@>3@0<>N ?;020==O (���-#) =0 ?>:07=8:8 �& V 
+%% C AB0=V <’O7>2>3> A?>:>N B0 �& ?VA;O 4>7>20=8E DV78G=8E 

=020=B065=ь C 6V=>: 25-35 @>:V2 @V7=8E A><0B>B8?V2 

 
 

#>:07=8:8 
                          %5@54=O 25;8G8=0  ± m 
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

�:B><>@D=89 A><0B>B8? (3@C?0 #1),  n = 20 

+%%, C4.·E2-1 79,2±0,92 78,9±0,92 77,7±0,80 

%8AB>;VG=89 �&, << 
@B. AB.  

107,0±1,23 107,5±1,23 107,0±1,23 

�V0AB>;VG=89 �&, << 
@B. AB.   

68,0±1,23 68,0±1,23 68,0±1,23 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
120,5±1,54 

 
120,5±1,24 

 
120,0±1,54 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
65,0±0,92 

 
65,0±0,92 

 
65,0±0,92 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
140,0±1,23 

 
139,5±1,23 

 
139,0±1,23 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
54,5±4,92 

 
54,0±4,61 

 
53,5±4,31 

�=4><>@D=89 A><0B>B8? (3@C?0 #2),  n = 22 

+%%, C4.·E2-1 83,1±0,63 82,4±0,51 80,5±0,57** 

%8AB>;VG=89 �&, << 
@B. AB.  

120,0±1,71 120,0±1,71 118,6±1,71 

�V0AB>;VG=89 �&, << 
@B. AB.   

78,2±1,71 78,2±1,71 77,3±1,71 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
131,8±1,14 

 
131,4±1,14 

 
130,5±1,14 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
73,6±1,14 

 
72,7±1,14 

 
72,7±1,14 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
149,1±1,14 

 
144,5±1,71* 

 

 
140,0±1,14*** 

 
�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
66,4±2,29 

 
65,5±1,71 

 
65,5±1,71 

�=4><>@D=>-<57><>@D=89 A><0B>B8? (3@C?0 #3),  n = 16 
+%%, C4.·E2-1 79,4±1,10 78,6±1,10 78,5±1,10 
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#@>4>265==O B01;8FV �.6 
%8AB>;VG=89 �&, << 
@B. AB.  

113,1±2,19 114,1±2,19 114,7±2,19 

�V0AB>;VG=89 �&, << 
@B. AB.   

73,1±2,19 73,8±2,19 73,8±2,19 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
126,6±2,19 

 

 
126,6±2,19 

 
126,3±2,19 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
68,1±2,93 

 
68,1±2,93 

 
68,1±2,93 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
150,0±1,46 

 
149,4±1,46 

 
148,1±1,10 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
60,6±5,85 

 
60,0±5,85 

 
60,0±5,85 

�10;0=A>20=89 A><0B>B8? (3@C?0 #4),  n = 22 

+%%, C4.·E2-1 79,1±1,20 78,4±1,09 78,2±1,03 
%8AB>;VG=89 �&, << 
@B. AB.  

110,0±1,71 109,1±1,71 110,0±1,71 

�V0AB>;VG=89 �&, << 
@B. AB.   

70,0±1,14 68,2±1,14 68,2±1,14 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
122,7±1,71 

 
122,3±1,43 

 
121,4±1,14 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
65,5±1,14 

 
65,5±1,14 

 
65,9±1,14 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
140,0±2,29 

 
139,5±2,00 

 
138,6±2,00 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
56,8±1,71 

 
58,2±1,71 

 
58,2±1,71 

#@8<VB:8:  1. * 3 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 
40=8E;  

2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01; 
*** - @ < 0,001 
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�>40B>: � 

��!� ��� #"���!���� (���+!"�" $"���&�', 
('!�*�"!��Ь!"� &� (���+!"� #���"&"���!"%&� ��!"� 25-35 

$"��� #�� �#���"  "��"$"�+�) ��!/&Ь (�&!�%"   
 

&45?<JO �.1 

�?;82 70=OBь 70 ?@>3@0<>N DVB=5AC (�V-() =0 45O:V ?>:07=8:8 
DV78G=>3> @>728B:C 6V=>: 25-35 @>:V2 @V7=8E A><0B>B8?V2 

 
 

#>:07=8:8 
                          %5@54=O 25;8G8=0  ± m  
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

�:B><>@D=89 A><0B>B8? (3@C?0 (1),  n = 24 

 0A0 BV;0, :3 53,8±0,92 54,2±0,94 54,6±0,95 

� &, :3·(<2)-1 17,9±0,13 18,1±0,13 18,2±0,14 

�<VAB <’O7V2, %    31,6±0,20 31,7±0,19 31,7±0,19 

�<VAB 68@C, %    22,9±0,29 22,9±0,28 22,9±0,28 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

2,3±0,05 2,3±0,05 2,3±0,05 

"A=>2=89 >1<V=, :0; 1281,8±21,28 1283,6±21,60 1284,0±22,08 

�=4><>@D=89 A><0B>B8? (3@C?0 (2),  n = 18 

 0A0 BV;0, :3 63,0±0,70 62,4±0,57 61,8±0,57 

� &, :3·(<2)-1 22,0±0,19 21,7±0,19 21,5±0,18 

�<VAB <’O7V2, %    29,7±0,15 29,8±0,15 29,9±0,16 

�<VAB 68@C, %    34,2±0,11 34,0±0,09 34,0±0,09 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

5,3±0,27 5,2±0,27 5,1±0,20 

"A=>2=89 >1<V=, :0; 1321,8±13,99 1325,6±15,39 1327,5±12,99 

�=4><>@D=>-<57><>@D=89 A><0B>B8? (3@C?0 (3),  n = 24 
 0A0 BV;0, :3 64,4±1,28 64,4±1,29 64,9±1,19 

� &, :3·(<2)-1 23,3±0,34 23,3±0,31 23,6±0,33 

�<VAB <’O7V2, %    30,9±0,21 30,9±0,21 31,0±0,22 

�<VAB 68@C, %    31,3±0,35 31,3±0,34 31,3±0,34 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

4,5±0,16 4,5±0,16 4,5±0,16 

"A=>2=89 >1<V=, :0; 1350,3±21,55 1348,6±22,19 1354,2±20,74 
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#@>4>265==O B01;8FV �.1 
�10;0=A>20=89 A><0B>B8? (3@C?0 (4),  n = 20 

 0A0 BV;0, :3 52,5±0,82 52,7±0,84 52,8±0,89 

� &, :3·(<2)-1 19,4±0,16 19,5±0,17 19,5±0,19 

�<VAB <’O7V2, %    30,0±0,24 30,0±0,23 30,1±0,26 

�<VAB 68@C, %    27,4±0,29 27,4±0,29 27,4±0,31 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

2,5±0,06 
 

2,4±0,06 2,5±0,06 

"A=>2=89 >1<V=, :0; 1266,0±9,66 1267,1±9,23 1269,1±10,27 
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&45?<JO �.2 

�?;82 70=OBь 70 ?@>3@0<>N DVB=5AC (�V-() =0 DC=:FV>=0;ь=C 
?V43>B>2;5=VABь 6V=>: 25-35 @>:V2 @V7=8E A><0B>B8?V2 

 
 

#>:07=8:8 
                          %5@54=O 25;8G8=0  ± m  
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

�:B><>@D=89 A><0B>B8? (3@C?0 (1),  n = 24 

��=& 10, :3<·E2-1 1885,6±58,22 2143,7±54,21** 2295,8±52,72*** 

��=& 10, :3<·E2-1·:3-1   35,0±0,80 39,5±0,64*** 42,0±0,48*** 

��=& 30, :3<·E2-1 1551,6±74,62 1812,3±73,62* 1918,3±67,71*** 

��=& 30, :3<·E2-1·:3-1   28,8±1,18 33,3±1,07** 35,1±0,96*** 

 �� $, :3<·E2-1 1292,0±42,89 1327,0±37,29 1341,4±37,05 

 �� $, :3<·E2-1·:3-1    24,0±0,66 24,5±0,56 24,6±0,59 

#�!", �B 136,7±1,60 138,3±2,14 139,2±2,14 

#�!", �B·:3-1 2,6±0,05 2,6±0,05 2,6±0,04 

VO2 max, <;·E2-1 2427,8±56,15 2455,5±46,93 2456,8±48,95 

VO2 max, <;·E2-1·:3-1   45,3±0,94 45,4±0,74 45,1±0,77 

�=4><>@D=89 A><0B>B8? (3@C?0 (2),  n = 18 

��=& 10, :3<·E2-1 2337,6±66,96 2478,9±60,09 2659,8±52,61*** 

��=& 10, :3<·E2-1·:3-1   37,0±0,80 39,7±0,60* 43,0±0,60*** 

��=& 30, :3<·E2-1 2151,3±57,94 2262,1±53,98 2351,6±58,42* 

��=& 30, :3<·E2-1·:3-1   34,1±0,60 36,2±0,60* 38,0±0,60*** 

 �� $, :3<·E2-1 1374,5±15,70 1443,3±19,13** 1471,2±19,10*** 

 �� $, :3<·E2-1·:3-1    21,8±0,38 23,2±0,30** 23,8±0,32*** 

#�!", �B 137,2±2,67 141,1±2,00 143,3±2,00 

#�!", �B·:3-1 2,2±0,05 2,3±0,04 2,3±0,04 

VO2 max, <;·E2-1 2367,4±23,70 2389,2±23,55 2390,9±23,49 

VO2 max, <;·E2-1·:3-1   37,6±0,40 38,3±0,43 38,7±0,42 

�=4><>@D=>-<57><>@D=89 A><0B>B8? (3@C?0 (3),  n = 24 
��=& 10, :3<·E2-1 2679,4±91,59 2940,5±95,47 3192,1±102,86*** 
��=& 10, :3<·E2-1·:3-1   41,5±0,80 45,5±0,64*** 49,0±0,64*** 

��=& 30, :3<·E2-1 2486,1±95,40 2659,0±98,94 2809,7±99,81* 

��=& 30, :3<·E2-1·:3-1   38,5±1,02 41,2±0,96 43,2±0,96** 

 �� $, :3<·E2-1 1752,8±60,92 1806,4±63,93 1843,2±63,20 

 �� $, :3<·E2-1·:3-1    27,2±0,85 28,0±0,87 28,3±0,87 

#�!", �B 150,8±3,21 150,8±3,21 151,3±3,21 

#�!", �B·:3-1 2,3±0,03 2,3±0,03 2,3±0,03 

VO2 max, <;·E2-1 2625,1±34,31 2633,0±34,76 2649,2±37,43 
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#@>4>265==O B01;8FV �.2 

VO2 max, <;·E2-1·:3-1   41,0±0,47 41,1±0,47 41,0±0,49 

�10;0=A>20=89 A><0B>B8? (3@C?0 (4),  n = 20 

��=& 10, :3<·E2-1 1923,8±92,07 2180,2±85,65* 2358,8±71,41***  

��=& 10, :3<·E2-1·:3-1   36,3±1,11 41,1±0,92**  44,4±0,74***  

��=& 30, :3<·E2-1 1560,3±76,11 1760,3±72,46 1873,9±76,87**  

��=& 30, :3<·E2-1·:3-1   29,5±0,92 33,2±0,80** 35,2±0,80*** 

 �� $, :3<·E2-1 1202,7±16,50 1231,3±18,83 1253,1±23,17 

 �� $, :3<·E2-1·:3-1    23,0±0,23 23,4±0,22 23,7±0,21* 

#�!", �B 130,0±1,85 133,0±1,85 133,0±1,85 

#�!", �B·:3-1 2,5±0,02 2,5±0,02 2,5±0,02 

VO2 max, <;·E2-1 2344,6±51,77 2353,9±51,77 2355,7±49,15 

VO2 max, <;·E2-1·:3-1   45,0±1,29 45,0±1,31 44,9±1,25 

#@8<VB:8:  1. * 3 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 
40=8E;  

2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01; 
*** - @ < 0,001 
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&45?<JO �.3 

�?;82 70=OBь 70 ?@>3@0<>N DVB=5AC (�V-() =0 DV78G=C 
?V43>B>2;5=VABь 6V=>: 25-35 @>:V2 (n = 86) 

 
#>:07=8:8 

                          %5@54=O 25;8G8=0  ± m  
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

�V3 2000 <, E2 12,51±0,146 12,47±0,134 12,44±0,135 

�V3 100 <, A    17,7±0,12 17,4±0,10 17,2±0,09** 

%8;0 ?@02>W :8ABV, :3 28,7±0,44 30,3±0,44**  31,4±0,57***  

%8;0 ;V2>W :8ABV, :3 26,9±0,42 28,7±0,42**  29,8±0,53***  

%B@81>: C 4>268=C 
7 <VAFO, A< 

167,2±1,87 171,4±1,60 174,7±2,02**  

+>2=8:>289 1V3 4 E 9 
<, A    

11,6±0,10 11,5±0,09 11,3±0,08*  

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
14,7±0,72 

 
16,8±0,64*  

 
18,5±0,59***  

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
37,4±0,97 

 

 
40,1±0,97 

 

 
42,5±0,77***  

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
8,9±0,46 

 
11,3±0,51***  

 
13,1±0,53***  

#@8<VB:8:  1. * 3 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 
40=8E;  

2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01; 
*** - @ < 0,001 
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&45?<JO �.4 

�?;82 70=OBь 70 ?@>3@0<>N DVB=5AC (�V-() =0 DV78G=C 
?V43>B>2;5=VABь 6V=>: 25-35 @>:V2 @V7=8E A><0B>B8?V2 

 
#>:07=8:8 

                          %5@54=O 25;8G8=0  ± m  
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

�:B><>@D=89 A><0B>B8? (3@C?0 (1),  n = 24 

�V3 2000 <, E2 11,57±0,164 11,54±0,158 11,50±0,171 

�V3 100 <, A    17,0±0,12 16,8±0,11 16,6±0,10*  

%8;0 ?@02>W :8ABV, :3 26,5±0,53 28,5±0,48** 29,1±0,43*** 

%8;0 ;V2>W :8ABV, :3 24,2±0,48 26,9±0,48*** 27,6±0,43*** 

%B@81>: C 4>268=C 7 
<VAFO, A< 

173,1±3,21 177,2±2,62 181,6±2,51* 

+>2=8:>289 1V3 4 E 9 
<, A    

10,9±0,07 10,8±0,07 10,8±0,06 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
14,8±1,55 

 
17,3±1,34 

 
18,6±1,23 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
35,3±1,34 

 
38,2±1,50 

 
40,7±1,28** 

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
9,2±1,02 

 
11,5±1,07 

 
13,8±1,02** 

�=4><>@D=89 A><0B>B8? (3@C?0 (2),  n = 18 

�V3 2000 <, E2 15,10±0,163 15,05±0,141 14,99±0,143 
�V3 100 <, A    18,8±0,23 18,4±0,19 18,1±0,17* 

%8;0 ?@02>W :8ABV, :3 28,1±0,73 28,7±0,67 28,9±0,67 

%8;0 ;V2>W :8ABV, :3 26,8±0,87 27,2±0,67 27,4±0,73 

%B@81>: C 4>268=C 7 
<VAFO, A< 

145,8±3,33 150,6±2,60 152,7±3,07 

+>2=8:>289 1V3 4 E 9 
<, A    

13,3±0,19 13,1±0,14 12,9±0,13 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
16,5±2,00 

 
18,4±1,67 

 
20,1±1,53 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
31,2±1,00 

 
32,8±0,93 

 
34,4±0,93* 

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
2,9±0,53 

 
4,0±0,67 

 
4,6±0,53* 

�=4><>@D=>-<57><>@D=89 A><0B>B8? (3@C?0 (3),  n = 24 
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#@>4>265==O B01;8FV �.4 
�V3 2000 <, E2 12,47±0,270 12,44±0,242 12,41±0,242 

�V3 100 <, A    17,9±0,25 17,7±0,21 17,5±0,19 

%8;0 ?@02>W :8ABV, :3 32,1±0,70 33,7±0,80 36,0±0,91** 

%8;0 ;V2>W :8ABV, :3 30,5±0,70 32,1±0,75 34,1±0,86** 

%B@81>: C 4>268=C 
7 <VAFO, A< 

170,3±3,69 173,5±3,37 176,2±2,94 

+>2=8:>289 1V3 4 E 9 
<, A    

11,7±0,15 11,5±0,13 11,0±0,09*** 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
15,4±1,44 

 
16,8±1,39 

 
18,7±1,34 

#V4=V<0==O BC;C10 C 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
37,8±2,30 

 
41,7±2,35 

 
45,2±1,87* 

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
11,0±0,96 

 
13,7±0,91* 

 
15,4±0,86** 

�10;0=A>20=89 A><0B>B8? (3@C?0 (4),  n = 20 

�V3 2000 <, E2 11,35±0,140 11,31±0,142 11,33±0,135 

�V3 100 <, A    17,2±0,17 16,9±0,14 16,8±0,14 

%8;0 ?@02>W :8ABV, :3 27,8±0,86 29,9±0,74 31,1±0,68** 

%8;0 ;V2>W :8ABV, :3 26,1±0,80 28,0±0,74 29,4±0,62** 

%B@81>: C 4>268=C 
7 <VAFO, A< 

175,6±3,26 180,8±2,89 184,4±3,44 

+>2=8:>289 1V3 4 E 9 
<, A    

10,9±0,09 10,7±0,07 10,6±0,06** 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
12,3±2,03 

 
14,8±1,78 

 
16,6±1,60 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
45,1±1,05 

 
47,2±1,05 

 
48,6±0,92* 

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
11,6±1,23 

 
14,6±1,17 

 
17,3±1,05** 

#@8<VB:8:  1. * 3 2V@>3V4=VABL 2V4<V==>ABV ?>:07=8:V2 2V4 28EV4=8E 
40=8E;  

2. :V;L:VABL ?>7=0G>: 2V4?>2V40є: * - p < 0,05; ** - @ < 0,01; 
*** - @ < 0,001 
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&45?<JO �.5 

�?;82 70=OBь 70 ?@>3@0<>N DVB=5AC (�V-() =0 ?>:07=8:8 �& V +%% C 
AB0=V <’O7>2>3> A?>:>N B0 �& ?VA;O 4>7>20=8E DV78G=8E =020=B065=ь C 

6V=>: 25-35 @>:V2 @V7=8E A><0B>B8?V2 
 

 
#>:07=8:8 

                          %5@54=O 25;8G8=0  ± m  
4> ?>G0B:C 70=OBL G5@57 12 B86=V2 G5@57 24 B86=V        

�:B><>@D=89 A><0B>B8? (3@C?0 (1),  n = 24 

+%%, C4.·E2-1 80,3±0,96 80,2±0,91 80,3±0,96 

%8AB>;VG=89 �&, << 
@B. AB.  

112,3±1,87 112,1±1,60 113,3±1,60 

�V0AB>;VG=89 �&, << 
@B. AB.   

72,5±1,34 72,7±1,07 73,3±1,87 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
123,3±1,87 

 
123,5±1,60 

 
124,0±1,60 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
67,1±1,60 

 
68,8±1,60 

 
67,7±1,60 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
135,8±2,14 

 
136,0±2,14 

 
137,5±1,34 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
57,1±4,28 

 
58,8±4,28 

 
59,6±4,28 

�=4><>@D=89 A><0B>B8? (3@C?0 (2),  n = 18 

+%%, C4.·E2-1 81,1±0,87 80,7±0,80 80,3±1,00 

%8AB>;VG=89 �&, << 
@B. AB.  

117,2±2,00 118,3±2,00 118,1±2,00 

�V0AB>;VG=89 �&, << 
@B. AB.   

73,9±2,00 75,6±2,00 75,0±2,00 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
132,8±2,00 

 
132,2±1,00 

 
132,8±2,00 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
66,7±1,67 

 
68,3±1,33 

 
67,8±1,67 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
148,3±2,00 

 
150,6±1,67 

 
148,9±1,67 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
60,0±1,67 

 
61,1±1,67 

 
60,6±1,67 

�=4><>@D=>-<57><>@D=89 A><0B>B8? (3@C?0 (3),  n = 24 
+%%, C4.·E2-1 79,1±1,07 79,2±0,96 79,3±0,96 
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#@>4>265==O B01;8FV �.5 
%8AB>;VG=89 �&, << 
@B. AB.  

114,0±1,87 113,3±1,60 113,8±1,60 

�V0AB>;VG=89 �&, << 
@B. AB.   

74,2±1,87 74,2±1,60 75,0±1,60 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
129,2±2,14 

 
130,0±2,14 

 
129,8±2,14 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
68,3±2,14 

 
69,0±2,14 

 
69,0±2,14 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
145,4±1,87 

 
145,8±1,87 

 
145,2±1,60 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
51,7±4,81 

 
55,4±4,81 

 
53,3±4,81 

�10;0=A>20=89 A><0B>B8? (3@C?0 (4),  n = 20 

+%%, C4.·E2-1 83,2±0,86 83,4±0,92 83,7±0,92 

%8AB>;VG=89 �&, << 
@B. AB.  

109,5±1,23 110,0±1,23 109,3±1,23 

�V0AB>;VG=89 �&, << 
@B. AB.   

68,8±1,23 69,8±1,23 68,3±1,23 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
125,8±1,85 

 
125,5±1,23 

 
125,5±0,92 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
64,5±0,92 

 
65,0±0,92 

 
64,5±0,92 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
138,8±1,85 

 
140,0±0,92 

 
140,0±1,23 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
60,5±1,54 

 
61,0±1,54 

 
60,5±1,54 
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�>40B>: � 

��!� ��� #"���!���� (���+!"�" $"���&�', 
('!�*�"!��Ь!"� &� (���+!"� #���"&"���!"%&� ��!"� 25-35 

$"���, /�� !� ��� �.&Ь%/ $')"�". ��&��!�%&. 

 

&45?<JO �.1 

�8=0<V:0 ?>:07=8:V2 DV78G=>3> @>728B:C 6V=>: @V7=8E A><0B>B8?V2 
:>=B@>;ь=>W 3@C?8 (V-�) 

 
#>:07=8:8 

                          %5@54=O 25;8G8=0  ± m  
=0 ?>G0B:C 
4>A;V465==O 

G5@57 12 B86=V2 G5@57 24 B86=V        

�:B><>@D=89 A><0B>B8? (3@C?0 �1),  n = 16 

 0A0 BV;0, :3 55,2±0,83 55,3±0,87 55,3±0,82 

� &, :3·(<2)-1 18,1±0,18 18,1±0,16 18,1±0,15 

�<VAB <’O7V2, %    31,0±0,31 31,0±0,32 31,0±0,32 

�<VAB 68@C, %    23,9±0,26 23,9±0,25 23,9±0,24 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

2,4±0,07 2,4±0,11 2,3±0,07 

"A=>2=89 >1<V=, :0; 1301,6±13,90 1310,6±12,65 1305,2±17,32 

�=4><>@D=89 A><0B>B8? (3@C?0 �2),  n = 16 

 0A0 BV;0, :3 67,5±1,35 67,6±1,34 67,8±1,33 

� &, :3·(<2)-1 23,6±0,58 23,7±0,57 23,7±0,57 

�<VAB <’O7V2, %    28,6±0,30 28,5±0,30 28,5±0,31 

�<VAB 68@C, %    34,0±0,20 34,2±0,21 34,2±0,20 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

6,3±0,37 6,6±0,44 6,6±0,44 

"A=>2=89 >1<V=, :0; 1435,1±28,97 1434,4±28,67 1433,9±29,26 

�=4><>@D=>-<57><>@D=89 A><0B>B8? (3@C?0 �3),  n = 16 
 0A0 BV;0, :3 65,5±2,32 65,4±2,27 65,6±2,27 

� &, :3·(<2)-1 23,8±0,26 23,8±0,28 23,9±0,27 

�<VAB <’O7V2, %    29,8±0,38 29,8±0,37 29,8±0,37 

�<VAB 68@C, %    33,4±0,36 33,4±0,37 33,4±0,37 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

4,3±0,29 4,3±0,29 4,4±0,29 

"A=>2=89 >1<V=, :0; 1358,4±35,62 1356,8±35,11 1357,5±35,77 
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#@>4>265==O B01;8FV �.1 
�10;0=A>20=89 A><0B>B8? (3@C?0 �4),  n = 16 

 0A0 BV;0, :3 57,0±1,46 57,1±1,44 57,2±1,48 

� &, :3·(<2)-1 19,9±0,20 20,0±0,19 20,0±0,20 

�<VAB <’O7V2, %    30,9±0,21 30,9±0,20 30,9±0,20 

�<VAB 68@C, %    29,3±0,50 29,3±0,51 29,3±0,50 

�<VAB 2VAF5@0;L=>3> 
68@C, >48=8FL    

3,0±0,15 3,0±0,15 3,0±0,15 

"A=>2=89 >1<V=, :0; 1304,8±19,16 1306,1±19,53 1305,1±18,51 
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&45?<JO �.2 

�8=0<V:0 ?>:07=8:V2 05@>1=>W B0 0=05@>1=>W ?@>4C:B82=>ABV 
>@30=V7<C 6V=>: @V7=8E A><0B>B8?V2 :>=B@>;ь=>W 3@C?8 (V-�) 

 
 

#>:07=8:8 
%5@54=O 25;8G8=0  ± m 

=0 ?>G0B:C 
4>A;V465==O 

G5@57 12 B86=V2 G5@57 24 B86=V        

�:B><>@D=89 A><0B>B8? (3@C?0 �1),  n = 16 

��=& 10, :3<·E2-1 1956,2±73,07 1959,7±76,10 1959,2±74,87 

��=& 10, :3<·E2-1·:3-1 35,3±0,88 35,3±0,88 35,3±0,88 

��=& 30, :3<·E2-1 1830,3±81,71 1829,5±81,31 1829,0±79,66 

��=& 30, :3<·E2-1·:3-1 33,0±0,95 32,9±0,95 32,9±0,95 

 �� $, :3<·E2-1 1428,9±40,67 1440,9±42,94 1439,1±40,59 

 �� $, :3<·E2-1·:3-1 25,8±0,43 26,0±0,42 26,0±0,42 

#�!", �B 136,3±2,19 135,0±1,46 135,6±1,46 

#�!", �B·:3-1 2,5±0,05 2,4±0,05 2,5±0,04 

VO2 max, <;·E2-1 2479,0±20,13 2482,2±22,37 2482,0±30,83 

VO2 max, <;·E2-1·:3-1   45,1±0,88 45,1±0,88 45,1±0,81 

�=4><>@D=89 A><0B>B8? (3@C?0 �2),  n = 16 

��=& 10, :3<·E2-1 2593,4±83,80 2556,4±82,84 2562,1±75,35 

��=& 10, :3<·E2-1·:3-1    38,3±0,66 37,7±0,66 37,7±0,66 

��=& 30, :3<·E2-1 2292,0±85,04 2243,5±93,12 2240,8±92,30 

��=& 30, :3<·E2-1·:3-1    33,8±1,02 33,1±1,02 32,9±1,02 

 �� $, :3<·E2-1 1537,5±46,98 1538,2±46,24 1538,9±46,91 

 �� $, :3<·E2-1·:3-1    22,8±0,70 22,8±0,62 22,8±0,56 

#�!", �B 135,0±2,93 135,6±2,93 135,6±2,93 

#�!", �B·:3-1 2,0±0,06 2,0±0,05 2,0±0,05 

VO2 max, <;·E2-1 2534,8±24,81 2526,0±26,51 2524,7±29,05 

VO2 max, <;·E2-1·:3-1   37,7±0,77 37,6±0,70 37,4±0,73 

�=4><>@D=>-<57><>@D=89 A><0B>B8? (3@C?0 �3),  n = 16  
��=& 10, :3<·E2-1 2824,1±147,63 2821,7±143,73 2815,8±144,87 

��=& 10, :3<·E2-1·:3-1    42,9±1,32 42,9±1,32 42,8±1,32 

��=& 30, :3<·E2-1 2592,3±134,19 2589,2±126,93 2593,6±191,89 

��=& 30, :3<·E2-1·:3-1    39,3±1,61 39,3±1,54 39,3±1,46 
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#@>4>265==O B01;8FV �.2 

 �� $, :3<·E2-1 1671,1±69,84 1674,0±72,16 1676,1±73,50 

 �� $, :3<·E2-1·:3-1    25,5±0,86 25,6±0,86 25,5±0,89 

#�!", �B 139,4±3,66 140,6±2,93 141,3±2,93 

#�!", �B·:3-1 2,1±0,11 2,2±0,07 2,2±0,07 

VO2 max, <;·E2-1 2613,3±33,58 2632,0±34,91 2637,5±35,59 

VO2 max, <;·E2-1·:3-1   40,3±1,16 40,7±1,22 40,6±1,24 

�10;0=A>20=89 A><0B>B8? (3@C?0 �4),  n = 16 

��=& 10, :3<·E2-1 2089,0±101,73 2100,8±102,56 2103,4±103,75 

��=& 10, :3<·E2-1·:3-1    36,4±0,88 36,6±0,88 36,6±0,88 

��=& 30, :3<·E2-1 1858,5±98,89 1856,0±89,79 1865,7±90,33 

��=& 30, :3<·E2-1·:3-1    32,3±1,02 32,3±0,88 32,4±0,88 

 �� $, :3<·E2-1 1339,5±43,15 1338,4±41,51 1342,0±43,68 

 �� $, :3<·E2-1·:3-1    23,5±0,41 23,5±0,39 23,6±0,41 

#�!", �B 133,1±2,93 133,8±2,93 133,8±2,93 

#�!", �B·:3-1 2,3±0,04 2,4±0,05 2,3±0,04 

VO2 max, <;·E2-1 2474,2±43,43 2470,5±41,41 2470,0±40,20 

VO2 max, <;·E2-1·:3-1   43,8±1,12 43,7±1,14 43,6±1,12 
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&45?<JO �.3 

�8=0<V:0 ?>:07=8:V2 DV78G=>W ?V43>B>2;5=>ABV 6V=>: @V7=8E 
A><0B>B8?V2 :>=B@>;ь=>W 3@C?8 (V-�) 

 
#>:07=8:8 

                          %5@54=O 25;8G8=0  ± m  
=0 ?>G0B:C 
4>A;V465==O 

G5@57 12 B86=V2 G5@57 24 B86=V         

�:B><>@D=89 A><0B>B8? (3@C?0 �1),  n = 16 

�V3 2000 <, E2 11,80±0,295 11,74±0,293 11,76±0,289 

�V3 100 <, A    17,1±0,12 17,1±0,15 17,2±0,15 

%8;0 ?@02>W :8ABV, :3 26,4±0,44 26,5±0,44 26,4±0,44 

%8;0 ;V2>W :8ABV, :3 25,4±0,51 25,4±0,44 25,5±0,44 

%B@81>: C 4>268=C 
7 <VAFO, A< 

170,0±5,34 172,0±5,05 171,6±5,12 

+>2=8:>289 1V3 4 E 9 
<, A    

10,8±0,07 10,8±0,08 10,8±0,08 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
15,4±1,17 

 
15,5±0,17 

 
15,6±1,39 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
33,5±2,12 

 
32,7±2,12 

 
32,8±2,19 

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
8,1±1,46 

 
7,8±1,32 

 
7,3±1,39 

�=4><>@D=89 A><0B>B8? (3@C?0 �2),  n = 16 

�V3 2000 <, E2 14,19±0,475 14,21±0,474 14,23±0,468 

�V3 100 <, A    18,8±0,35 18,7±0,22 18,8±0,22 

%8;0 ?@02>W :8ABV, :3 29,8±0,73 29,6±0,59 29,9±0,59 

%8;0 ;V2>W :8ABV, :3 28,1±0,95 28,3±0,95 28,2±0,80 

%B@81>: C 4>268=C 
7 <VAFO, A< 

148,4±4,61 147,9±4,39 147,4±4,53 

+>2=8:>289 1V3 4 E 9 
<, A    

11,6±0,13 11,6±0,13 11,6±0,14 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
18,1±1,46 

 
18,4±1,39 

 
18,3±1,39 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
32,0±1,46 

 
33,0±1,46 

 
33,1±1,39 

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
4,5±0,88 

 
3,5±0,73 

 
3,6±0,73 

�=4><>@D=>-<57><>@D=89 A><0B>B8? (3@C?0 �3),  n = 16 
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#@>4>265==O B01;8FV �.3 

�V3 2000 <, E2 13,44±0,454 13,45±0,463 13,47±0,458 

�V3 100 <, A    18,5±0,39 18,4±0,39 18,4±0,39 

%8;0 ?@02>W :8ABV, :3 32,1±0,80 31,9±0,73 31,8±0,73 

%8;0 ;V2>W :8ABV, :3 28,3±0,95 28,5±0,73 28,6±0,73 

%B@81>: C 4>268=C 7 
<VAFO, A< 

174,8±5,41 175,6±5,19 175,3±4,90 

+>2=8:>289 1V3 4 E 9 
<, A    

11,3±0,17 11,3±0,17 11,4±0,16 

!0E8; BC;C10  
2?5@54 C ?>;>65==V 
A84OG8, A< 

 
16,1±1,46 

 
16,1±1,39 

 
16,5±1,46 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
39,1±1,83 

 
38,9±1,76 

 
38,8±1,76 

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
14,7±1,83 

 
14,6±1,68 

 
14,3±1,68 

�10;0=A>20=89 A><0B>B8? (3@C?0 �4),  n = 16 

�V3 2000 <, E2 11,55±0,281 11,54±,268 11,54±0,274 

�V3 100 <, A    17,8±0,12 17,8±0,12 17,9±0,15 

%8;0 ?@02>W :8ABV, :3 27,2±0,73 28,0±0,66 27,9±0,66 

%8;0 ;V2>W :8ABV, :3 25,1±0,80 26,0±0,59 26,1±0,59 

%B@81>: C 4>268=C 7 
<VAFO, A< 

170,9±2,63 170,8±2,85 171,7±2,85 

+>2=8:>289 1V3 4 E 9 
<, A    

10,8±0,10 10,9±0,10 10,9±0,12 

!0E8; BC;C10 2?5@54 
C ?>;>65==V A84OG8, 
A< 

 
20,8±0,73 

 
20,9±0,66 

 
20,8±0,73 

#V4=V<0==O BC;C10 2 
AV4 V7 ?>;>65==O 
;560G8 70 1 E2, @078 

 
39,5±1,61 

 
38,7±1,61 

 
38,5±1,54 

�38=0==O B0 
@>738=0==O @C: 2 
C?>@V ;560G8, @078 

 
12,3±1,61 

 
11,9±1,39 

 
11,6±1,32 
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&45?<JO �.4 

�8=0<V:0 ?>:07=8:V2 �& V +%% C AB0=V <’O7>2>3> A?>:>N B0 �& 
?VA;O 4>7>20=8E DV78G=8E =020=B065=ь C 6V=>: @V7=8E A><0B>B8?V2 

:>=B@>;ь=>W 3@C?8 (V-�) 
 

#>:07=8:8 
%5@54=O 25;8G8=0  ± m 

=0 ?>G0B:C 
4>A;V465==O 

G5@57 12 B86=V2 G5@57 24 B86=V        

�:B><>@D=89 A><0B>B8? (3@C?0 �1),  n = 16 

+%%, C4.·E2-1 80,1±1,02 79,3±0,95 79,2±0,88 

%8AB>;VG=89 �&, << 
@B. AB.  

113,8±0,73 113,1±0,73 113,1±0,73 

�V0AB>;VG=89 �&, << 
@B. AB.   

74,4±0,73 73,8±0,73 73,9±0,73 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
124,7±0,73 

 
124,4±1,10 

 
125,3±1,46 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
71,9±2,19 

 
71,9±2,19 

 
71,9±2,19 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
138,8±2,19 

 
139,4±2,19 

 
139,4±2,19 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
64,4±5,85 

 
64,4±5,85 

 
64,4±5,85 

�=4><>@D=89 A><0B>B8? (3@C?0 �2),  n = 16 

+%%, C4.·E2-1 81,0±1,68 81,4±1,39 81,6±1,46 

%8AB>;VG=89 �&, << 
@B. AB.  

112,2±1,83 112,5±2,19 113,1±2,19 

�V0AB>;VG=89 �&, << 
@B. AB.   

70,9±2,19 71,9±2,19 72,2±2,19 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
123,4±1,46 

 
123,4±1,46 

 
123,4±1,46 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
64,1±1,83 

 
64,1±1,83 

 
64,1±1,83 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
143,1±1,46 

 
143,1±1,46 

 
143,8±1,46 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
49,4±5,12 

 
50,0±5,12 

 
50,3±5,12 

�=4><>@D=>-<57><>@D=89 A><0B>B8? (3@C?0 �3),  n = 16 
+%%, C4.·E2-1 80,8±1,02 81,3±0,80 81,4±0,73 
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#@>4>265==O B01;8FV �.4 
%8AB>;VG=89 �&, << 
@B. AB.  

113,8±1,10 114,1±0,73 113,8±0,73 

�V0AB>;VG=89 �&, << 
@B. AB.   

72,8±1,10 73,1±1,10 73,1±1,10 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
125,3±1,10 

 
125,6±1,10 

 
125,6±1,10 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
68,8±1,10 

 
68,4±1,10 

 
68,8±1,10 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
141,9±2,19 

 
142,2±1,83 

 
142,8±2,19 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
65,6±1,10 

 
65,6±1,10 

 
65,6±1,10 

�10;0=A>20=89 A><0B>B8? (3@C?0 �4),  n = 16 

+%%, C4.·E2-1 81,6±1,17 81,8±1,02 81,4±1,02 

%8AB>;VG=89 �&, << 
@B. AB.  

115,6±2,19 115,6±2,19 116,3±2,19 

�V0AB>;VG=89 �&, << 
@B. AB.   

74,1±1,46 73,8±1,46 74,1±1,46 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.  

 
125,6±1,83 

 
126,9±2,19 

 
126,9±2,19 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
1 �B·:3, << @B. AB.   

 
73,4±1,46 

 
73,1±1,46 

 
73,1±1,46 

%8AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.  

 
140,9±2,19 

 
141,9±2,19 

 
142,2±2,19 

�V0AB>;VG=89 �& 
?VA;O =020=B065==O 
2 �B·:3, << @B. AB.   

 
71,3±1,46 

 
71,3±1,46 

 
71,3±1,46 
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�>40B>:   

��$���!� �$�&�$�� "*�!�� (���+!"� #���"&"���!"%&� 
%&�$,�) "%�� 

 

&45?<JO  .1 
&5AB8 B0 =>@<0B828 >FV=:8 DV78G=>W ?V43>B>2;5=>ABV =0A5;5==O 

':@0W=8 4;O AB0@H8E >AV1 (G8==V 4> 2008 @.) [202] 

 
�848 28?@>1C20=L %B0BL  �0;8 

1 2 3 4 5 
�V3 =0 3000 <, E2, A5: G 12,10 13,15 14,25 15,35 16,25 
�V3 =0 2000 <, E2, A5: 6 9,45 10,40 11,40 12,40 13,35 
�38=0==O B0 @>738=0==O 
@C: 2 C?>@V ;560G8 =0 
?V4;>7V, @07V2 

G 43 37 31 25 19 

6 23 18 14 10 6 

#V4=V<0==O BC;C10 2 AV4 70 
1 E2 7 ?>;>65==O ;560G8, 
@07V2 

G 52 46 39 33 27 

6 46 41 36 32 27 

�V3 =0 30 <, A5:. 
 

G 4,5 4,8 5,1 5,3 5,5 
6 5 5,2 5,5 5,8 6 

+>2=8:>289 1V3 4 E 9 <, 
A5: 

G 8,9 9,3 9,8 10,3 10,8 

6 10,3 10,7 11,2 11,6 12,1 

!0E8;8 BC;C10 2?5@54 7 
?>;>65==O A84OG8, A< 

G 18 15 12 9 6 

6 19 16 13 9 6 
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�>40B>: ! 

��&"$%Ь�� �$�&�$�� "*�!�� (!"$ �&���) (���+!"� &� 
('!�*�"!��Ь!"� #���"&"���!"%&� ��!"� 25-35 $"��� 

 

&45?<JO !.1 

%B0=40@B8 H284:VA=>W 28B@820;>ABV, 28B@820;>ABV B0 A?@8B=>ABV 
4;O 6V=>: 25-35 @>:V2 #>4V;ьAь:>3> @53V>=C  

%83<0 �0;8 $V25=L @>728B:C 
DV78G=8E 
O:>AB59 

+>2=8:>289 
1V3 4 E 9 <, A* 

�V3 100 <, A* �V3 2000 <, 
E2,A* 

** 

> 2,0 σ 7 4C65 28A>:89 > 10,1 > 16,2 > 10,05 

1,1 3 2,0 σ 6 28A>:89 10,6 3 10,1 16,8 3 16,2 11,15 3 10,05 

 
0,6 3 1,0 σ 

 
5 

28I5 
A5@54=L>3> 

 
10,9 3 10,7 

 
17,3 3 16,9 

 
11,51 3 11,16 

 + 0,5 σ 3  
(  ± 0,5 σ) 
3  - 0,5 σ 

 
4 

 
A5@54=V9 

11,0 3 
(11,3 ± 0,29)  
3 11,6 

17,4 3 
(17,8 ± 0,41) 
3 18,2 

11,52 3 
(12,27± 0,35) 
3 13,02 

-0,6 3 -1,0 σ  
3 

=86G5 
A5@54=L>3> 

 
11,7 3 11,9 

 
18,3 3 18,6 

 
13,03 3 13,38 

-1,1 3 -2,0 σ 2 =87L:89  12,0 3 12,5 18,7 3 19,4 13,39 3 14,49 

< -2,0 σ 1 4C65 =87L:89 < 12,5 < 19,4 < 14,49 

#@8<VB:8:   1.           3 A5@54=V9 @V25=L >7=0:8; 
      2. * 3 B5AB8, C O:8E <5=HV 7=0G5==O A2V4G0BL ?@> 28I89 
@V25=L ?V43>B>2;5=>ABV; 
      3. ** 3 B5AB, C O:><C AB0B8AB8G=0 >1@>1:0 74V9A=N20;0AO C 
E2, 0 @57C;LB0B8 ?5@52>48;8AO C E2, A 

 
 
 

 

 
 
 
 
 
 
 
 
 
 



533 

&45?<JO !.2 

!>@<0B828 A8;8 B0 A8;>2>W 28B@820;>ABV 4;O 6V=>: 25-35 @>:V2 
#>4V;ьAь:>3> @53V>=C  

%83<0 �0;8 $V25=L @>728B:C 
DV78G=8E  
O:>AB59 

%8;0 ?@02>W 
:8ABV, :3 

%8;0 ;V2>W 
:8ABV, :3 

�38=0==O V 
@>738=0==O 
@C: 2 C?>@V 
;560G8, 
@078 

> 2,0 σ 7 4C65 28A>:89 > 37 > 34 > 16 

1,1 3 2,0 σ 6 28A>:89 34 3 37 31 3 34 14 3 16 

 
0,6 3 1,0 σ 

 
5 

28I5 
A5@54=L>3> 

 
32 3 33 

 
29 3 30 

 
12 3 13 

 + 0,5 σ 3  
(  ± 0,5 σ) 
3  - 0,5 σ 

 
4 

 
A5@54=V9 

31 3 
(29,1 ± 1,92)  
3 27 

28 3 
(27,1 ± 1,73) 
3 25 

11 3 
(9,5 ± 1,82) 
3 7 

 
-0,6 3 -1,0 σ 

 
3 

=86G5 A5@54=L>3>  
26 3 25 

 
24 3 23 

 
6 3 5 

-1,1 3 -2,0 σ 2 =87L:89  24 3 21 22 3 20 4 3 2 

< -2,0 σ 1 4C65 =87L:89 < 21 < 20 < 2 

#@8<VB:0.    
             3 A5@54=V9 @V25=L >7=0:8 
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&45?<JO !.3 

!>@<0B828 3=CG:>ABV, H284:VA=>-A8;>2>W 28B@820;>ABV B0  
281CE>2>W A8;8 4;O 6V=>: 25-35 @>:V2 #>4V;ьAь:>3> @53V>=C  

%83<0 �0;8 $V25=L @>728B:C 
DV78G=8E O:>AB59 

!0E8; BC;C10 
2?5@54 C 
?>;>65==V 
A84OG8, A< 

#V4=V<0==O 
BC;C10 2 AV4 7 
?>;>65==O 
;560G8 70 1 E2, 

@078 

%B@81>: C 
4>268=C 7 
<VAFO, A< 

> 2,0 σ 7 4C65 28A>:89 > 24 > 48 > 192 

1,1 3 2,0 σ 6 28A>:89 21 3 24 43 3 48 181 3 192 

 
0,6 3 1,0 σ 

 
5 

28I5 
A5@54=L>3> 

 
19 3 20 

 
41 3 42 

 
174 3 180 

 + 0,5 σ 3 
(  ± 0,5 σ) 
3  - 0,5 σ 

 
4 

 
A5@54=V9 

18 3 
(15,8 ± 2,19)  
3 14 

40 3 
(37,5 ± 2,64) 
3 35 

173 3 
(167,2 ± 6,23) 
3 161 

 
-0,6 3 -1,0 σ 

 
3 

=86G5 
A5@54=L>3> 

 
13 3 11 

 
34 3 32 

 
160 3 155 

-1,1 3 -2,0 σ 2 =87L:89  10 3 7 31 3 27 154 3 142 

< -2,0 σ 1 4C65 =87L:89 < 7 < 27 < 142 

#@8<VB:0. 
                 3 A5@54=V9 @V25=L >7=0:8 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



535 

&45?<JO !.4 

!>@<0B828 05@>1=>W ?@>4C:B82=>ABV 4;O 6V=>: 25-35 @>:V2 
#>4V;ьAь:>3> @53V>=C  

%83<0 �0;8 $V25=L 05@>1=>W 
?@>4C:B82=>ABV 

#>:07=8:8 05@>1=>W ?@>4C:B82=>ABV 
VO2 max 2V4=., <;·E2-

1·:3-1 
#�!" 2V4=., �B·:3-1 

> 2,0 σ 7 4C65 28A>:89 > 48,2 > 2,8 

1,1 3 2,0 σ 6 28A>:89 45,1 3 48,2 2,7 3 2,8 

 
0,6 3 1,0 σ 

 
5 

28I5 
A5@54=L>3> 

 
43,5 3 45,0 

 
2,5 3 2,6 

 + 0,5 σ 3  
(  ± 0,5 σ) 
3  - 0,5 σ 

 
4 

 
A5@54=V9 

43,4 3 
(41,9 ± 1,57) 

 3 40,3 

2,4 3 
(2,3 ± 0,12) 
3 2,2 

 
-0,6 3 -1,0 σ 

 
3 

 
=86G5 A5@54=L>3> 

 
40,2 3 38,8 

 
2,1 3 2,0 

-1,1 3 -2,0 σ 2 =87L:89  38,7 3 35,6 1,9 3 1,8 

< -2,0 σ 1 4C65 =87L:89 < 35,6 < 1,8 

#@8<VB:0.     
            3 A5@54=V9 @V25=L 05@>1=>W ?@>4C:B82=>ABV 
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&45?<JO !.5 

!>@<0B828 0=05@>1=>W ?@>4C:B82=>ABV 4;O 6V=>: 25-35 @>:V2 
#>4V;ьAь:>3> @53V>=C  

%83<0 �0;8 $V25=L 05@>1=>W 
?@>4C:B82=>ABV 

#>:07=8:8 0=05@>1=>W ?@>4C:B82=>ABV  
��=&10,  
:3<·E2-1·:3-1 

��=&30,  
:3<·E2-1·:3-1 

 �� $,  
:3<·E2-1·:3-1 

> 2,0 σ 7 4C65 28A>:89 > 47,06 > 44,24 > 31,9 

1,1 3 2,0 σ 6 28A>:89 42,69 3 47,06 39,33 3 44,24 28,2 3 31,9 

 
0,6 3 1,0 σ 

 
5 

28I5 
A5@54=L>3> 

 
40,50 3 42,68 

 
36,87 3 39,32 

 
26,4 3 28,1 

 + 0,5 σ 3  
(  ± 0,5 σ) 
3  - 0,5 σ 

 
4 

 
A5@54=V9 

40,49 3 
(38,3 ± 2,19)  
3 36,11 

36,86 3 
(34,4 ± 2,46) 
3 31,94 

26,3 3 
(24,4 ± 1,87) 
3 22,6 

 
-0,6 3 -1,0 σ 

 
3 

=86G5 A5@54=L>3>  
36,10 3 33,92 

 
31,93 3 29,48 

 

 
22,5 3 20,7 

-1,1 3 -2,0 σ 2 =87L:89  33,91 3 29,54 29,47 3 24,56 20,6 3 16,9 

< -2,0 σ 1 4C65 =87L:89 < 29,54 < 24,56 < 16,9 

#@8<VB:0.      
           3 A5@54=V9 @V25=L 0=05@>1=>W ?@>4C:B82=>ABV 
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�>40B>: # 
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#@>4>265==O 4>40B:C # 
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#@>4>265==O 4>40B:C # 
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#@>4>265==O 4>40B:C # 

 

 

 

 

 



544 

 

 

 

 

 



545 

#@>4>265==O 4>40B:C # 
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#@>4>265==O 4>40B:C # 
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#@>4>265==O 4>40B:C # 
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#@>4>265==O 4>40B:C # 
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#@>4>265==O 4>40B:C # 
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555 

#@>4>265==O 4>40B:C # 
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#@>4>265==O 4>40B:C # 
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	Кожен компонент виражали числовим значенням із точністю до десятих і записували у незмінній послідовності: ендоморфія – мезоморфія – ектоморфія.
	Для визначення VO2 max існують прямі й непрямі методи. Прямі методи дослідження передбачають виконання навантаження до відмови або виконуючи серію дискретних (переривчастих) навантажень зростаючої потужності [237, 241]. Пряме визначення VO2 max певн...
	Так, аналізуючи матеріали 170000 тестів, проведених у 73 діагностичних центрах, Р. Rochmis, H. Blаckburn [428] установили, що число смертельних випадків сягає в середньому 0,01 % від загальної кількості проведених тестів. M.N. Ellestad [327], вивчаю...
	У наших дослідженнях для визначення потужності аеробних процесів енергозабезпечення м’язової діяльності був обраний велоергометричний тест за методикою В.Л. Карпмана зі співавт. [94, 95]. Випробувані виконували два дозованих навантаження на велоерго...
	У кінці кожного навантаження за допомогою монітору серцевого ритму «BEURER PM-70» визначали ЧСС (f1 і f2). Бажано, щоб у кінці першого навантаження ЧСС становила 100-120 уд. хв-1, а в кінці другого – 140-160 уд. хв-1. Різниця між показниками ЧСС при п...
	Спочатку розраховували фізичну роботоздатність. Для цього отримані дані підставляли у формулу 2.5.
	де PWC170 абс. – потужність фізичного навантаження, при якій ЧСС досягає рівня 170 уд.∙хв-1, кгм∙хв-1;
	Дотримання періодизації обумовлює застосування різних методів у різні періоди. Для фізкультурно-оздоровчих занять кондиційного спрямування характерним є застосування широкого арсеналу методів. В основному періоді необхідно забезпечити системне прогрес...
	Так, для удосконалення аеробних можливостей організму за допомогою циклічних вправ можна використовувати безперервний рівномірний метод. На думку M.L. Pollock [421] і R.J. Shephard [440], застосування безперервного рівномірного методу за умов високо...
	Навантаження нижчої інтенсивності (у відновлювальній зоні), покращуватимуть капіляризацію та іннервацію працюючих м’язових груп, однак не проявлятимуть тренуючої дії на міокард [24, 227, 469]. Слід зважати на те, що кондиційні тренування, на відмін...
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	Для удосконалення анаеробних лактатних та анаеробних алактатних можливостей організму переважно застосовують безперервний перемінний або повторний методи тренувань. Ефективність інтервальних тренувань зі стимуляцією анаеробних процесів енергозабезпече...
	При проведенні фізкультурно-оздоровчих занять із особами, які не мають значного досвіду оздоровчих занять, інтервальні тренування доцільно використовувати переважно на коротких відрізках. Наукові дані, отримані С.П. Драчук [61], H.G. Knuttgen [365] ...
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