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Abstract
Objective of the study was to identify the cardiometric characteristics of physical activity when performing tests of the 

All-Russian physical culture and sports complex "Ready for Labor and Defense" (GTO).
Methods and structure of the study. We studied the response of the cardiovascular system (CVS) to physical activity 

in the period of preparation for testing the GTO and directly during testing. The experiment involved 50 men and 50 women 
aged 50 to 59 years with different levels of physical activity. Heart rate indicators during training sessions and testing were 
recorded using individual "wearable" fitness gadgets. Contradictions were revealed between the zones of intensity of loads 
during preparation and testing, the most energy-intensive types of tests were identified, these include endurance exercises 
and "swimming". The obtained data of the CVS response to physical activity in the classes in preparation for testing and when 
performing GTO tests will optimize the pedagogical process of training, taking into account the functional preparedness of 
the population and the level of complexity of the tests performed.
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Introduction. Improving the physical health of 
the population is one of the fundamental tasks of 
the state policy of the Russian Federation [6]. The 
participation of the population in various physical 
culture and sports and health and fitness activities, 
including the events of the All-Russian Physical Cul-
ture and Sports Complex “Ready for Labor and De-
fense” (GTO), is designed to help maintain the phys-
ical activity of the population, aimed at maintaining 
health, increasing the number of citizens , system-
atically engaged in physical culture and sports, to 
increase the level of physical fitness of the popula-
tion through the improvement of physical qualities, 
maintaining working capacity and slowing down the 
influence of age-related changes on the regression 
of vital motor skills and abilities.

When choosing physical exercises to prepare for 
testing, each person sets himself two tasks: prepare 
for testing and, while maintaining his “sports” form, 
perform all types of tests in accordance with the 
standards of the age group. The implementation of 
the test preparation program contributes to an in-
crease in physical activity in the weekly cycle of the 
motor regime, proportional to the increase in physi-
cal activity (PA).

The control of adaptive responses of the body to 
physical activity in mass physical culture is carried 
out mainly by heart rate (HR), since pulse monitor-
ing is the most accessible control method that al-
lows measurements, both by palpation and using 
remote means. The level and response of heart 
rate to physical activity make it possible to objec-
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tively judge the functional state of a person’s car-
diovascular system, individual load tolerance di-
rectly determining physical performance [1, 2]. At 
the same time, it should be taken into account that 
the goal of preparing for testing the GTO is not the 
maximum result in individual types, but the optimal 
and comprehensive improvement of physical quali-
ties in certain types of tests in accordance with the 
number of types of tests and standards that ensure 
the receipt of an insignia [4]. Due to the fact that 
the adult population prepares for testing mostly on 
their own, the study of a person’s CVS response to 
various physical exercises during the testing of the 
GTO complex is relevant from the standpoint of indi-
vidualizing loads, determining the boundaries of the 
functional capabilities of one’s body, and optimizing 
the construction of the training process.

Objective of the study was to identify the car-
diometric characteristics of physical activity when 
performing tests of the All-Russian physical culture 
and sports complex “Ready for Labor and Defense” 
(GTO).

Methods and structure of the study. We stud-
ied the CVS response to various physical activities 
during the period of preparation for the tests and 
directly in testing, including the recovery time, in 
men and women aged 50-59 with different levels of 
motor activity, admitted to the tests of the complex. 
The studied contingent belongs to the age category 
of the IX stage of the GTO (average age - 54 and 
55 years) and is characterized by average values   of 
physiological parameters normal for this age group: 
body mass index - 27.7 and 26.4; the value of heart 
rate at rest - 70 beats / min and 72 beats / min. The 
calculated values   of maximum heart rate (HR

max
) in 

terms of average age correspond to 166 beats/min 
for men and 165 beats/min for women [8].

Preparation for testing was carried out in the 
course of a comprehensive self-training accord-
ing to individual programs, including the number 
of compulsory physical exercises and exercises of 

choice, which will allow you to get a badge of dis-
tinction. The duration of classes is at least 1.5 hours, 
two to four classes per week. The assessment of 
physical readiness was carried out in accordance 
with the levels of complexity of the GTO [5]. Heart 
rate registration during training sessions and test-
ing was carried out using individual “wearable” fit-
ness gadgets (Samsung Health; Huawei Health; Mi 
Fit and Mi Health; Apple Health). The results of the 
timing were transmitted after each lesson and pro-
cessed by the method of mathematical statistics 
(Excel 2010).

Results of the study and their discussion. An 
analysis of the indicators of the response of heart 
rate to physical activity in persons of both sexes of 
the second mature age made it possible to identify 
the pulse limits of the intensity of the load during 
training for the performance of GTO tests: in men, 
the average heart rate values range from 85.9 ± 3.2 
beats / min to 143 .9±16.8 beats/min; in women - 
from 89.1±7.8 beats/min to 122.4±13.1 beats/min. 
Comparison of the obtained results with the value of 
HR

max
 for this age showed that the pulse limits of the 

load in men cover 52-87% of HR
max

, in women - from 
54-74% (Table 1) [8].

The data obtained make it possible to interpret 
physical activity during the entire period of prepa-
ration for testing as work within the boundaries of 
moderate power: the minimum load corresponds 
to the recovery zone, the maximum - to the aerobic 
power zone [3,7]. Work within these limits of heart 
rate is characterized by a stable state of aerobic 
metabolism - increased respiration and blood cir-
culation in proportion to the intensity of work and 
the absence of accumulation of anaerobic decay 
products [3]. At the same time, it has been shown 
that performing a load with an intensity exceeding 
the maximum age-related pulse (approximately 166 
beats/min for men and 165 beats/min for women) 
requires an increase in the duration of the recovery 
(rest) period to three to four days, which limits the 

Table 1. The reaction of the cardiovascular system to physical activity in the process of preparing for testing 
in men and women aged 50-59 years when performing various physical exercises included in the content of the 
GTO complex (n=100)

Gender

Х HR in the process of training for the performance  of GTO tests  (beats / min)

HR
min

R
max

abs Percentage of HR
max

abs Percentage of HR
max

Men (n=50) 85,9±3,2 51,7% 143,9±16,8 86,7%

Women (n=50) 89,1±7,8 54% 122,4±13,1 74,1%

MOTOR ACTIVITY OF THE POPULATION



29http://www.tpfk.ru

number classes no more than twice a week, thereby 
lengthening the period of preparation for testing, in 
some cases provoking a refusal to further prepare 
for testing.

Thus, the training of the adult population aged 
50-59 is characterized by low physical loads of a 
complex nature, stimulating the development of 
various physical qualities and motor skills.

At the same time, the response of the cardio-
vascular system to physical activity during tests 
exceeds that in preparation for testing: in men it is 
71-161 beats/min, in women it is 74-165 beats/min, 
which approaches the upper limits of HR

max
 at this 

age (Table 2).
It is important to note the different costs of GTO 

tests: the most energy-intensive types are 2 km run-
ning, skiing and swimming.

When performing the tests “running 2 km”, “run-
ning skiing 2/5 km” in women, the average heart 
rate is within the limits of heart ratemax, in men it is 
97% of heart ratemax. At the same time, for women, 
the result in the 2 km run according to the standards 
of the IX (1) stage corresponds to a level below the 
bronze mark, in the IX (2) stage - to the bronze mark; 
in cross-country skiing - to the silver mark. For men, 
in the 2 km run of the IX (1) stage, the result cor-
responds to a silver sign, in the IX (2) stage - to a 
bronze sign: in skiing in the IX (1) stage - to a silver 
sign, in IX (2) stages - to a gold one.

The test “swimming 50 m” is characterized by al-
most the maximum age level of heart rate (95% for men 
and women). The average value of the standard for 
men of the IX level is within the limits of the silver mark, 
for women in the IX (1) stage it corresponds to the gold 
mark, and in the IX (2) stage - to the silver mark.

When performing the tests “pulling up on a high 
/ low crossbar”, “flexion and extension of the arms 
in an emphasis lying on the floor”, “lifting the body 
from a prone position”, a slight increase in heart rate 
was observed in people of both sexes within a mod-
erate load zone.

Сonclusions. In the course of the study, it was 
found that the fulfillment of test standards (tests) 
leads to an increase in heart rate to maximum 
and above maximum values, creating a risk of a 
strained CVS reaction and injury, limiting the possi-
bility of performing GTO tests, especially in endur-
ance tests.

Taking into account the cardiometric character-
istics of physical activity when performing tests of 
the GTO complex will allow you to effectively cre-
ate training training programs based on the level of 
functional fitness of men and women aged 50-59, 
which will contribute to the performance of tests for 
distinctions with the formation of positive motivation 
for the further continuation of systematic physical 
exercises, maintaining the achieved level of physi-
cal and functional fitness.

Table 2. Responses of the cardiovascular system to physical activity during the performance of tests of the 
GTO complex among men and women aged 50-59 years
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Х fulfilled 
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13,0±1,0 5,7±2,8 10,9±4,2 1,2±2,8 17,9±5,7 36,4±9,6 1,20±0,2

X heart rate 
when fulfilling 
the standard 
(beats / min) 

± m

160,8±5,4 94,0±14,13 111,2±7,4 70,8±9,3 110,6±19,6
160,7±

4,9
157,3±8,4

W
o

m
e

n

Х fulfilled 
standard ±m

18,50±1,3 6,9±4,3 5,7±2,4 8,3±1,1 13,5±4,4 25,20±1,8 1,30±0,1

X heart rate 
when fulfilling 
the standard 
(beats / min) 

± m

162,3±6,3 122,4±6,4 122,5±6,8 73,9±6,6 133,8±5,5 165,2±6,6 157,5±13,4
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The work was carried out within the framework 
of the state task of the Federal Scientific Center 
of Physical Culture and Sport (VNIIFK), No. 777-
00005-21-00 (subject code No. 001-21/4).
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