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Abstract 

Hemodynamic indices of myocardium systolic function and somatic health of pupils had been 

studied. By the estimation of the heart rate and pulse pressure level it was determined that pupils 

at the age of 13-16 years old had increased regulatory influence of sympathetic nerves on the 

contractile myocardium and conducting system of heart in comparison with age-specific norms. 

The myocardium level of training and level of somatic health of 13-16 years old boys and 13 

years old girls are low, of 10-11 years old boys and 14-16 years old girls are medium, and in 

others are high. 

Keywords: age-specific features of hemodynamics; heart rate; arterial pressure; myocardium 

systolic activity; myocardium contraction regulation; somatic health 
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Table 1 

Age-specific dynamics of the heart rate indices of 11-16 years old pupils 

, 
 

, 
. . 

  

M±Ц Min-max M±Ц Min-max 

10-11 

, 
-1

 

87,5±2,40 70-120 90,3±3,13 65-100 

12 91,3±1,90 70-108 93,3±1,93 68-112 

13 85,9±3,40 50-114 87,7±2,54 73-104 

14 88,9±1,70 71-112 87,8±2,48 65-118 

15 85,0±7,51 62-118 84,0±7,28 58-100 

16 88,2±3,31 60-110 88,2±3,16 66-110 

     11-13, 14-15  16 
  60-84, 76  75 -1
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 1.     11-16-      : I  – , II – 

, III –  ;   : 1 – 10-11 , 2 – 12 , 3 – 13 , 4 – 14 , 5 – 15 , 6 – 16 . 
Figure 1. Dynamics of heart rate of 11-16 years old boys by individual values of heart rate: I – bradycardia; II – normocardia; III – 

tachycardia; groups of adolescents: 1 – 10-11 years old; 2 – 12 years old; 3 – 13 years old; 4 – 14 years old; 5 – 15 years old;  

6 – 16 years old. 
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 2.     11-16-      : I  – , II – , 
III –  ;   : 1 – 10-11 , 2 – 12 , 3 – 13 , 4 – 14 , 5 – 15 , 6 – 16 . 

Figure 2. Dynamics of heart rate of 11-16 years old girls by individual values of heart rate: I – bradycardia; II – normocardia;  
III – tachycardia; groups of adolescents: 1 – 10-11 years old; 2 – 12 years old; 3 – 13 years old; 4 – 14 years old; 5 – 15 years old;  

6 – 16 years old. 
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Table 2 

Age-specific dynamics of the arterial pressure components of 10-16 years old pupils 

,  
, . 

. 
  

M±Ц Min-max M±Ц Min-max 

10-11 

 

 . . 

87,6±1,82 80-100 92,0±2,36 80-110 

12 93,8±2,12 80-120 91,1±0,76 80-110 

13 111,1±2,15 90-120 104,4±2,88 90-120 

14 105,0±2,70 90-120 102,2±1,77 90-120 

15 108,3±2,89 90-120 102,9±4,21 90-120 

16 107,4±1,57 90-120 99,6±1,82 90-110 

10-11  

 .  

60,1±1,35 50-80 60,3±1,12 50-70 

12 60,5±1,76 50-80 59,5±0,95 50-80 

13 69,2±2,43 60-90 60,0±1,29 50-70 

14 65,4±1,58 60-80 62,9±1,17 60-83 

15 68,3±3,12 50-80 67,1±5,65 50-90 

16 64,8±2,17 50-80 60,0±1,21 50-70 

10-11  

 .  

27,1±2,05 20-40 31,8±1,71 20-45 

12 33,3±1,74 20-50 31,6±0,99 20-50 

13 42,4±2,77 20-60 44,4±3,65 20-60 

14 40,7±2,29 20-70 39,3±1,68 27-60 

15 41,1±2,16 30-50- 41,0±2,17 30-50 

16 43,5±1,39 30-50 37,7±3,16 65-105 
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Table 3 

Age-specific dynamics of the myocardium systolic activity of 10-16 years old pupils 

, 
 

, 
. . 

  

M±Ц Min-max M±Ц Min-Max 

10-11 ,  42,8±0,82 31,0-49,3 43,1±0,79 43,0-43,5 

12 46,7±0,88 34,5-52,5 47,5±1,46 34,2-62,3 

13 59,9±2,6 37,6-75,6 68,0±2,61 49,6-87,6 

14 66,0±1,73 46,8-83,3 66,7±1,22 50,3-78,8 

15 67,9±2,45 60,0-83,0 68,7±4,80 52,2-86,2 

16 74,0±1,71 58,2-86,2 74,2±1,19 69,2-86,2 

10-11 ,  3,8±0,14 2,2-4,4 3,9±0,14 2,9-4,8 

12 4,4±0,12 3,3-5,4 4,3±0,13 3,3-5,7 

13 5,1±0,33 2,3-7,7 5,8±0,25 4,5-7,6 

14 5,9±0,23 3,9-8,5 5,8±0,23 4,3-8,4 

15 5,7±0,45 3,9-7,7 5,7±0,50 3,5-7,2 

16 6,6±0,29 4,2-9,8 6,5±0,26 4,5-7,7 

10-11 , . . 85,6±2,76 64,0-124,0 79,3±2,25 50,7-108,0 

12 77,5±2,13 64,6-102,0 81,5±3,69 54,1-118,8 

13 96,0±3,40 60,0-120,0 92,4±4,36 64,5-114,0 

14 95,6±3,00 70,4-132,6 88,6±3,30 59,1-120,0 

15 92,7±8,80 64,3-138,6 87,1±10,08 54,3-122,4 

16 95,1±3,60 59,5-122,4 86,3±3,40 59,0-112,2 
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