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CHANGES IN FUNCTIONAL PARAMETERS OF CARDIOVASCULAR SYSTEM 

OF STUDENTS OF NKSU NAMED AFTER M. KOZYBAYEV  

TO THE ADAPTATION OF THE EDUCATIONAL PROCESS 

 

А. Bisseneva, А. Maratova 

(M.Kozybayev NKSU) 

 
 

The leading role in providing adaptation processes is played by the cardiovascular 

system. This role is determined primarily by its functions: 

1) transport of nutrients, oxygen and carbon dioxide through the body, which is the 

basis for providing cells and tissues with energy sources; 

2) ensuring the integrity of the whole organism's response through the channels of 

humoral communication. 

The energy mechanism occupies the main place in the processes of adaptation. It is the 

energy deficit that is the signal that triggers the entire chain of regulatory devices that form 

the necessary adaptive potential of the circulatory system. 

The study was conducted on students of 1, 2 and 3 courses of M. Kozybaev NKSU.100 

students aged 17 to 21 took part in it. Of these, 50 are males and 50 are females. 

Using the multilevel personal questionnaire "Adaptibility" (A.G. Maklakov and                

S.V. Chermyanin), we interviewed students of 1st, 2nd and 3rd courses to identify the levels 

of adaptation for the following parameters: adaptive abilities, neuropsychic resistance, moral 

normativity. 

Among the students of the 1st, 2nd and 3rd courses, 14 students had a low level of 

adaptation. They also had a low level of neuropsychological resistance. Moral normality in 

these students is below average.71 students of the 1st, 2nd and 3rd courses have a satisfactory 

rate adaptation level and the average level of the neuropsychic resistance.15 students of the 

1st, 2nd and 3rd courses have a high level of adaptation. These students have a high level of 

neuropsychological stability. The moral normativity of these students is high. a high level of 

socialization, an adequate assessment of their role in the team, an orientation toward 

observance of generally accepted norms of behavior. 

Thesystem of circulation blood is an indicator of the adaptive capabilities of the whole 

organism. This is due to the leading role of the circulatory system in the adaptive reactions of 

the body, which is reduced to providing the necessary level of energy and metabolic 

processes, maintaining the functional state of the organism in accordance with the 

requirements of the environment. This, in turn, determines the need to use the analysis of the 

most accessible indicator of the circulatory system - the rhythm of the heart. It is the study of 

the variability of the cardio intervals that makes it possible to determine the degree of activity 

of the various parts of the regulatory mechanism and to form an idea of the general adaptive 

response of the organism to a stressor effect. 

A labile indicator of the functional state of the cardiovascular system is the heart rate 

(heart rate). It varies both during the growth process and under the influence of internal and 

external stimuli. In the process of age development there is a decrease in heart rate, which in 

the adolescent period is close to the value determined in adults. 

Evaluation of the functional reserve of the cardiovascular system under conditions of 

mental and physical loads allows us to predict the level of functional readiness and the 

possibility of achieving a given result and, in addition, is the reference value when choosing 

the optimal and the maximum allowable training loads, is a convenient method of quantitative 
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health characteristics or level of capacity for various types of adaptation, measurement of 

fatigue. 

The adaptive capacity of the cardiovascular system is an indicator of the level of health. 

The concept of adaptation capabilities of the cardiovascular system includes two aspects: 

diagnostic and prognostic. The first reflects the current state of the body, the reserve of its 

functional reserves and the corresponding tension of regulatory systems. The second 

characterizes the potential ability of the organism to perform one or another activity. 

We determined systolic blood pleasure (SBP) and diastolic blood pleasure (DBP) using 

the Korotkov method of determining blood pressure using a mechanical tonometer and a 

stethoscope. The heart rate was determined and taken into account by the method of 

palpation.To carry out this method, there is no need for long and deliberate preparation before 

the procedure, so it is easy and quick. 

In most healthy people, blood pressure is relatively constant. In this case, the optimal 

blood pressure is considered to be between 120 and 80 mmHg and values up to 130 and 85 

mmHg. Art. are considered normal. With an intense effect of external factors on the organism 

and emotional tension, there is a tendency to increase blood pressure, and its magnitude may 

vary. Arterial pressure is formed from systolic and diastolic. Systolic pressure depends on the 

amount of blood ejected by the left ventricle during systole; The more blood, the higher the 

SBP, and vice versa. And the diastolic pressure depends on the pressure in the left ventricle at 

the end of the systole of the ventricles; The greater the pressure with which blood is expelled 

from the left ventricle at the end of the systole, the greater the DBP, and vice versa [1]. 

Studying the parameters of the cardiovascular system, we found that 16 first-year 

students have a satisfactory grade score and 9 students are unsatisfactory. In 4 students, the 

highest values of SBP prevail (135-142 mmHg), while the DBP of these students does not 

exceed the norm, except for one student (85 mmHg). 

Studying the parameters of the cardiovascular system of second-year students, we found 

that 18 students have a satisfactory evaluation of the indicators and7 students are 

unsatisfactory. In 5 students, the highest values of SBP prevail (135-140 mmHg), while the 

DBP of these students does not exceed the norm. 

The high values of the studied indicators probably indicate an increase in the stress of 

the cardiovascular system in students, caused by high physical and especially mental stresses 

affecting them, which is due to intense training activities, non-observance of the optimal 

mode of study and rest, low adaptive capacity organism of students. Changes in the indicators 

of students in the first year, due to the fact that they have a period of their adaptation to new 

conditions of life, accompanied by a strain of regulatory mechanisms responsible for the 

implementation of adaptation of physiological reactions and metabolism to the increased 

stresses imposed on student youth. 

The numbers may change during the day. At night they are lower than in the daytime. 

During wakefulness, pressure can increase with physical activity, stress. 

Analyzing resultsof 3rd course, we found that 17 students have satisfactory blood 

pressure, respectively, the other 8 unsatisfactory.  

The heart rate is a physiological indicator of the normal rhythm of the heartbeat, which 

is widely used in medical practice and professional sports. The heart rate depends on many 

factors, it can vary significantly for various reasons, but it is important that the indicators do 

not go beyond certain limits. Increasing or decreasing the frequency of cardiac fluctuations in 

pathological form can lead to aggravation of diseases of the cardiovascular, nervous and 

endocrine systems, and cause serious health consequences. 

Each age has its own normal heart rate. The rhythm of heartbeat is affected by many 

factors, including weather, food, drinks, illness, body constitution, age and gender. The 

female heart beats faster on average 10 strokes than the male. 
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Having determined the heart rate in students, we found that the values of the indices do 

not exceed the norm. They are almost on the same level for all courses. 

The cardiovascular system is the first to respond to physical stress. High adaptive 

capabilities of the cardiovascular system, realized with systematic muscular activity, should 

be considered as evolutionarily fixed forms of adaptive reactions. 

The next step was to calculate the type of self-regulation of blood circulation. We 

identified average values of the type of self-regulation of blood circulation among students of 

the 1st, 2nd and 3rd year. 

According to the individual values of the first-year students, cardiac TSC was detected 

in 57% of the students, 59% in the second year of the students and 44% in the third year. 

Cardiovascular as an intermediate type of self-regulation of blood circulation takes the second 

place among students of all courses. 

Vascular type of self-regulation of blood circulation is characteristic for 20% of first-

year students, 18% of the second year and 26% of the third year.The predominant type of self-

regulation of blood circulation in students of all courses is cardiac, and the least common - 

vascular.  

One of informative donorological integral indicators reflecting the features of adaptive-

adaptive reactions of the organism in a healthy population of people is the type of self-

regulation of blood circulation. Based on the integral evaluation of the cardiovascular system, 

the analysis of the correlation of the cardiac and vascular components of the central 

hemodynamics, N.I. Arincin and co-authors established the existence of three types of self-

regulation of blood circulation in healthy people: cardiac, vascular and cardiovascular. The 

determination of the type of self-regulation of blood circulation makes it possible to assess the 

level of stress in the regulation of the cardiovascular system. The change in the self-regulation 

of blood circulation towards the predominance of the vascular component indicates its 

economization and the increase in the functional reserves of the cardiovascular system to 

ensure long-term adaptation, and toward the cardiac one - about the intensity of functioning 

and ensuring adaptation to unexpected, short-term effects of disturbing factors of the external 

environment. Cardiovascular the type of self-regulation of blood circulation reflects the most 

optimally balanced self-regulation of the circulatory system. The type of self-regulation of 

blood circulation from 90 to 110 reflects the cardiovascular type of self-regulation of blood 

circulation, if the type of self-regulation of blood circulation is more than 110 - vascular, if 

less than 90 - cardiac [2]. 
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