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Assessment of adaptive body reactions to the professional and
pedagogical activity in teachers of secondary schools

The intensity of teaching work consists of intellectual workload indicators, which includes heuristic (creative)
activity, processing, checking and monitoring the completion of tasks, working in conditions of time deficit
and emotional stress. All this determines the functional quality of the main job, the presence of conflict situa-
tions caused by professional activity, sensory loads and low motor activity. The purpose of the study is the
adaptive responsiveness to the professional and pedagogical activity in age dynamics among teachers of sec-
ondary schools. The objects of the study were female teachers of secondary schools of Karaganda city. The
assessment of the working capacity by Work Ability Index, personal anxiety, blood pressure, heart rate varia-
bility, calculation of body mass index, registration of the number of steps per day, and a sociological survey
were carried out. Statistical processing was carried out using the STATISTICA 10.0 software package. The
analysis of the results of the study showed that teachers’ fatigue increases in age dynamics due to the pres-
ence of stressful situations during their work. Fatigue is accompanied by a high level of personal anxiety,
physical inactivity and body mass index increase. Since the cardiovascular system, due to its
morphofunctional features, is one of the first to respond to stressful influences, signs of tension were noted in
it. Intensive work activity of teachers and the impact of various aspects of the work process (workloads, lack
of time, stress, physical inactivity, etc.) can lead to an increase in fatigue, body mass index, and stress on the
cardiovascular system in age dynamics.
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Introduction

The problem of fatigue among intellectual workers is one of the key problems in the field of occupa-
tional hygiene and physiology. It is closely related to the issues of adaptation, efficiency and restoration of
functional reserves of the body. Pedagogical activity belongs to the category of intellectual work character-
ized by irregular but significant psycho-emotional stress, the need to make atypical decisions, and the active
mobilization of psychological and energy resources. Work on the development of important qualities that
contribute to the improvement of adaptive abilities is usually not given due attention [1]. According to [2],
school teachers are included in the category of employees who are exposed not only to professional stress,
but also to unfavorable hygienic conditions in the school environment and the work process.

The assessment [3] of the physiological and hygienic aspects of teaching, conducted in university con-
ditions, allows considering the work of teachers as excessively stressful, corresponding to the third level of
nervous tension, with a high intellectual and sensory load.

Employees of educational institutions often face chronic fatigue, irritability, anxiety and depression, and
after work week they recover emotionally and psychologically much more slowly [4, 5]. C. Fiorilli et al. [6]
indicate that one of the main causes of teachers’ disability, retirement due to ill health and staff turnover is
stress.

The professional activity of teachers is accompanied by high workload, unfavorable working condi-
tions, lack of a rational work and rest regime, as well as an imbalance between labor costs and remuneration.
All of the above may reduce the labor productivity for some time and is most often due to internal resources
depletion, so as disruption of the body’s systems that ensure its functioning (psycho-physiological, regulato-
ry) [7]. Numerous psychological, medical, and sociological studies [8, 9] show that the professional group of
teachers is characterized by extremely low indicators of both physical and mental health. And these indica-
tors decrease as the length of service in an educational institution increases [10].

Consequently, the working capacity of teachers is determined by the presence of a certain condition or
set of conditions that affect the quality of professional tasks.

The purpose of the study is to assess the adaptive responsiveness to the professional and pedagogical
activity in age dynamics among teachers of secondary schools.
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Experimental

The study involved female teachers of secondary schools of Karaganda city aged 21 to 62 years (85
persons). All participants were divided into 3 age groups: group 1-23 women under 30 years old (average
age 25+0.85 years, experience 3.66+0.66 years), group 2—26 women from 30 to 45 years old (average age
37.38+0.89 years, experience 13.23+1.32 years), group 3—36 women over 45 years of age (average age
51.840.63 years, experience 26.76+1.14 years).

The working capacity assessment was carried out using the WAI (Work Ability Index) question-
naire [11]. The WAI result is calculated by summing up the points that ultimately determine the level of
working capacity: 44-49 points — very good working capacity; 37-43 points — good working capacity;
28-36 points — average (unsatisfactory) working capacity; 2-27 points — poor working capacity.

The Spielberger — Khanin test was used to determine the level of personal anxiety (PA): up to 30
points — low personal anxiety, 31-44 points — moderate personal anxiety, 45 or more — high personal
anxiety.

The state of the cardiovascular system was determined by blood pressure and pulse rate.

Blood pressure and heart rate were taken as the indices of the cardiovascular system functioning.

The heart rate was assessed by its variability (HRV) using the software and hardware complex Varikard
— 2.4 software and hardware complex using the statistical assessment method [12]. The symbols of HRV
indicators used in the work corresponded to international HRV assessment standards and indicative stand-
ards.

The number of steps was recorded using an OMRON pedometer (HJ-203-ED) (Japan). A questionnaire
to assess preventive and medical activity, as well as self-assessment of citizens’ health was the instrument of
the sociological survey [13]. It was also determined the body mass index (BMI) using the following formula:
BMI= Body weight (in kg)/ Height*Height (in meters).

The statistical analysis of the study results was implemented using the standard software package
STASTICA 10.0, which includes the calculation of the average value of a variable, its standard error and the
Student’s confidence criterion (t). Statistical processing of percentages included calculating the percentage of
persons meeting a certain standard relative to the total number in groups, as well as determining the percent-
age error. Shifts at p<0.05 were considered reliable.

Results and Discussion

The results of the study showed (Tab. 1) that in the course of work, the highest level of average WAI
values was observed in the first two age groups of secondary school teachers (under 30 and 3045 years old)
— 39+0.88 and 37.1+0.86 points, which, in accordance with the quantitative gradation, corresponded to the
level of “good working capacity” (3743 points) [14]. In age group 3 (over 45 years old), there was a signifi-
cantly reduced level of average WAI values to 36.5+0.88 points (p<0.05), which corresponded to the bound-
ary level between “good working capacity” and “unsatisfactory working capacity” (28-36 points).

Table 1
The age dynamics of individual indicators among teachers of secondary schools

Parameters under 30 years of age 30-45 years of age over 45 years old
WA, points 39+0,88 37,1 +£0,86 36,5+ 0,88*
Number of steps 6026,3 + 473,85 4393,2 + 165,82* 3392,5 +170,59*
BMI, conv. units 23,6+ 1,13 25,6 + 0,56 28 + 0,64
PA, conv. units 448 +£1,29 44,4+ 0,79 45,2+ 0,94
*Note — the difference with age group 1 is significant (p<0.05)

The analysis of the percentage ratio of working capacity levels revealed a dynamics in which there was
a gradual decrease in the percentage of teachers with high working capacity index in age group 1 from
73.1£0.017 % to 55.3=0.01 % in age group 3 (p<0.05). A corresponding increase in the percentage of teach-
ers with average working capacity index from 26.9+0.017 % in age group 1 up to 40.4 +0.01 % in age group
3 and the appearance of teachers with low working capacity index in age group 2 and 3 (5.6 = 0.004 % and
10.60.006 %, respectively) (Fig. 1).
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Figure 1. Percentage ratio of WAI working capacity levels among teachers

The results of a weekly calculation of the number of steps per day revealed that in age group 1 the aver-
age number of steps was 6026.3+473.85, in age group 2 — 4393.2+£165.82 (p<0.05), in age group 3 —

3392.5+170.59 (p<0.05).

Teachers of age groups 1 and 2 had an average BMI of 23.6+1.13 and 25.640.56, respectively, which
corresponded to the “Norm” criterion [15]. In age group 3, there was a significant increase in BMI to
28.0+0.64 (p<0.05), which corresponded to the “Excess” criterion. The percentage analysis showed that in
age group 1, BMI corresponded to the “Norm” criterion in 69.2+0.017 % persons, in age groups 2 and 3, the

sum of the “Excess” and “Obesity” criteria was 68.0 and 71.6 %, respectively (Fig. 2).
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Figure 2. Percentage ratio of BMI criteria in age dynamics among teachers of secondary schools

Table 2

Answers to the question “Do you feel stress while working?”

Answers under 30 years 30-45 years over 45 years
no 7,6 £0,01 % 18,3 +£0,007 % 33,9+ 0,008 %
rarely 42,3+0,019 % 26,5 0,009 % 30,1 + 0,008 %
often 38,4+ 0,018 % 34,6 + 0,009 % 26,4 + 0,008 %
constantly 11,5+ 0,012 % 12,2 + 0,006 % 5,6 £0,004 %

The analysis of the results of the questionnaire revealed the presence of stressful situations in the work
of teachers. To the question “Do you feel stress while working?” the sum of the answers “Constantly” and
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“Often” in age groups 1 and 2 corresponded to 50 and 46.93 %, respectively. In the age group 3, there was a
decrease in this indicator to 32.0 % (Tab. 2).

The average values of PA level in all age groups were on the borderline between moderate (3144
points) and high (45 points or more) (44.4 + 45.2). The analysis of the percentage ratio showed that a high
level of anxiety prevailed in age group 1 (57.6+0.019 %). In age groups 2 and 3, the average level of anxiety
prevailed (63.8+0.01 % and 52.84+0.009 %, respectively) (Fig. 3).
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Figure 3. The percentage ratio of PA levels in age dynamics among teachers of secondary schools

Regarding to the dynamics of the cardiovascular system, it can be noted that there was an increase in
systolic blood pressure (SBP) and diastolic blood pressure (DBP) from 105.71+2.87 (70+2.57) mmHg in age
group 1 up to 114.68+3.53 (80.31+3.42) mmHg in age group 2 (p<0.05) and further increase in age group 3
up to 122.03+2.96 (82.4+2.33) mmHg (p<0.05). The pulse rate in age groups 2 and 3 was relatively stable
(77.34 = 77.46 beats/min) (Fig. 4).
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Figure 4. Age-related dynamics of blood pressure and pulse rate in teachers of secondary schools

RMSSD decrease (the square root of the average value of the squares of the differences in the values of
consecutive pairs of R-R intervals) was registered in teachers at production activity in the age dynamics:
from 46.79+6.62 in age group 1 to 34.88+3.05 in age group 3, respectively (p<0.05) (Tab. 3).
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Table 3

Age-related dynamics of heart rate variability (HRV) in teachers of secondary schools

Parameters under 30 years 30-45 years over 45 years
RMSSD, msec 35,55+4,08 29,88+4,88 23,58+3,54*
Sl, conv. units 344,82+94,18 358,24+89,92 401,26+62,53
TP, msec® 2297,47+352,62 1559,06+349,82 1236,23+259,88*
LF/HF, conv. units 1,69+0,34 2,93+0,54* 3,89+0,81*
IC, conv. units 2,88+0,65 5,09+0,9* 6,48+1,14*
*Note — the difference with age group 1 is significant (p<0.5)

The total power (TP) of the spectrum in age dynamics significantly decreased from
2297.47+352.62 msec? in age group 1 to 1236.23+259.88 msec’ in age group 3 (p<0.05). The average values
of LF/HF and IC in age group 1 were 1.69+0.34 and 2.88+0.65, respectively, in age group 2 there was a sig-
nificant increase to 2.93+0.54 and 5.09+0.9 (p<0.05), in age group 3 — 3,89+0,81 and 6.48+1.14 (p<0.05)
(Tab. 3).

It was registered the PHF (spectrum power of the high-frequency component of variability as % of the
total oscillation power) decrease from 37.19+5.75 % in age group 1 to 26.21+4.03 % in age group 3
(p<0.05), the PLF (power of the low-frequency spectra) and PVLF (very low-frequency component of varia-
bility as % of the total power fluctuations) increase from 39.15+3.69 and 23.86+4.4 %, respectively, in age
group 1to 42.64+2.72 and 31.13+2.83 % in age group 3 (p<0.05) (Fig. 5).
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Figure 5. Dynamics of the power spectrum of the high-frequency variability component in %
of the total oscillation power of teachers of secondary schools of various age groups

Thus, the professional activity of teachers negatively affects the functional activity of their organs and
systems, especially the cardiovascular system, and introduces an imbalance in the activity of regulatory
mechanisms that carry out their interrelation. This can negatively affect the body’s resistance not only to ad-
verse factors of the educational process, but also to social and everyday ones, and may affect the working
capacity of teachers of secondary schools.

The work of teachers is characterized by versatility, a high level of responsibility, a significant load on
the visual analyzer (due to the need to monitor a variety of objects of attention and maintain a high level of
concentration), intense vocal load, prolonged stay in a stationary position, lack of physical activity, unbal-
anced daily routine, nutrition and rest, as well as other stressful factors, which can affect health and well-
being [7].

In addition to traditional objective research methods, subjective indicators are also used to assess the
functional state of intellectual workers. These studies include sociological surveys of employees assessing
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the nature of the work process, the level of fatigue, working hours, lifestyle and other aspects. One of these
subjective indicators is the WAL,

Analysis of the WAI questionnaires showed that teachers’ fatigue increases with age. As the results of
the study showed, teachers of secondary schools of various age groups showed significant changes in WAI
during their work. The highest level of average WAI values was observed in age groups 1 and 2 (under 30
years and 3045 years) and corresponded to the level of “good working capacity” [14]. In the age group 3
(over 45 years old) WAI corresponded to the boundary level between “good working capacity” and “unsatis-
factory working capacity”.

The analysis of the percentage ratio of working capacity levels showed a slightly different picture, a
gradual decrease in the age dynamics of the percentage of teachers with high working capacity and an in-
crease in the percentage with average working capacity and low working capacity.

According to the authors [16], decreased performance is characterized by mental states such as fatigue,
monotony and tension/stress. Monotony is often accompanied by inactivity. E.VV. Katamanova [2] notes inac-
tivity and often forced poses in the workplace of teachers. A sedentary lifestyle contributes to the develop-
ment of many pathological abnormalities in the state of health, which later lead to various chronic diseases.

According to the results of a weekly calculation of the steps number per day, it was found that teachers
of educational schools have low motor activity and tend to decrease with age. Physical inactivity is usually
accompanied by an increase in body weight [17]. This is due to the fact that restriction of physical activity
(hypokinesia) and insufficient amount of motor effort (inactivity) lead to disruption of many body functions,
including blood circulation, respiration, musculoskeletal system and digestion [18]. Studies [19] show that
the majority of intellectual workers have an increase in actual body weight compared to the ideal one, which
is largely due to insufficient physical activity and insufficient level of motor activity both in the workplace
and in everyday life.

Teachers of educational schools also showed an increase in body mass index in age dynamics. If in age
groups 1 and 2 BMI corresponded to the “Norm” criterion [15], then in age group 3 BMI corresponded to the
“Excess” criterion. The percentage analysis showed that the sum of the criteria “Excess” and “Obesity” in
age groups 2 and 3 significantly prevailed and amounted to 68.0 and 71.6 %, respectively.

The work of a teacher presupposes high standards of both professional skills and personal qualities of a
specialist. This profession is one of the most stressful among all social professions [20]. The professional
activity of a teacher is accompanied by numerous stressful factors that determine professional stress and neg-
atively affect the effectiveness of professional activities of teaching staff. The questionnaire survey showed
that almost half of the teachers of educational schools (46.93 =+ 50 %) experienced stress during work. It was
noted [21] that a violation of adaptive mechanisms and low stress tolerance with prolonged chronic influence
of stressful factors leads to a number of psychosomatic diseases.

Anxiety is particularly significant among the mental factors affecting the success of teaching activities.
Personal anxiety is understood as a relatively constant individual trait in which a person tends to perceive a
variety of situations as potentially threatening and respond to them with an appropriate level of anxiety. This
reactive disposition is activated when certain “threatening” stimuli are perceived, such as loss of prestige,
decrease in self-esteem, loss of self-esteem, and other aspects [22].

Anxiety is directly related to the risk of neurosis and is one of the factors that negatively affect the
body’s adaptive abilities in stressful situations [23].

The results of PA studying in a sample of teachers of educational schools show that in age group 1,
more than half of the surveyed teachers had a high level of anxiety (57.6+0.019 %). Therefore, it can be con-
cluded that the educational activities of teachers cause an increase in the level of anxiety and a decrease in
professional confidence. A number of works on pedagogy and psychology [24, 25] note that despite the fact
that young teachers after graduating from various pedagogical educational institutions, having good theoreti-
cal training, deep knowledge in the field of pedagogy, psychology and methods of teaching subjects, often do
not have sufficient skills in educational work conducting, as well as communicating with children and their
parents. This is reflected in the level of anxiety and is manifested by insecurity in the workplace. At the same
time, the adaptation process of a young teacher to industrial activity can last for several months or even
years [26].

This is confirmed by the results of an assessment of the level of anxiety among teachers of educational
schools, where an average level of anxiety was observed in age groups 2 and 3. This may indicate that anxie-
ty is more of a personal quality, rather than just a reaction to external stimuli. Consequently, teachers’ anxie-
ty level is determined by the process of adaptation to professional activity, and its manifestation is not ex-
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pressed as a tendency to negative reactions to various situations at work and at home that threaten their “I-
concept”, but more as part of their personal characteristics [26].

Due to its morphofunctional features, the cardiovascular system is one of the first to respond to stressful
influences. This system is also often subject to pathological changes caused by stress factors [27]. Teachers
of secondary schools showed signs of stress of the cardiovascular system in age dynamics, expressed in an
increase in the level of systolic and diastolic blood pressure. This is due to the fact that with age there is an
increase in physiological sensitivity to the effects of “workload” or the effects of “workload” accumulate
over many years [28].

People in professions with a high intensity of work experience deterioration in the functional capabili-
ties of the cardiovascular system and an increase in the prevalence of risk factors for cardiovascular diseases.
An analysis of the literature has demonstrated a tendency to increase the prevalence of overweight and obesi-
ty, which are key risk factors for diseases of the cardiovascular system, while reducing physical activity as-
sociated with professional activity [29].

One of the subtle psychophysiological indicators of human adaptation to environmental influences is
changes in vegetative balance, which can be identified through the analysis of indicators of the cardiovascu-
lar system, including special attention to heart rate variability (HRV). Currently, the analysis of heart rate
and its variability is one of the most frequently used methods in modern physiology. This method allows as-
sessing the state of the regulatory mechanisms of physiological functions, including the general activity of
regulatory systems, neurohumoral regulation of the heart and the relationship between the divisions of the
autonomic nervous system — sympathetic and parasympathetic [30].

Intensive work activities of teachers and the impact of various aspects of the work process can lead to
increased stress on the cardiovascular system [31-33]. The constant influence of these factors on the mecha-
nisms of regulation of the functioning of the cardiovascular system can lead to pathological changes. With
age, teachers of secondary schools have an imbalance in the work of the autonomic nervous system (ANS),
expressed in a decrease in the activity of the parasympathetic division (PD) and an increase in the activity of
the sympathetic division (SD) of the ANS, which is expressed by a decrease in sinus arrhythmia and an in-
crease in the activity of the sympathetic division of the ANS. This is reflected in the negative dynamics
(RMSSD). According to J. Sztajzel [34], RMSSD is one of the most frequently used indicators, and its appli-
cation is preferable due to its better statistical properties.

The most sensitive indicator of the overall activation of the sympathetic system of the body, which oc-
curs during emotional stress, is the index of tension of regulatory systems (stress index (SI). According to the
classification of O.Yu. Shiriaev and E.I. Ivleva, teachers of secondary schools [35] have Sl in a state that
meets the criterion of a supersympathicotonic state, which means that the body is in a stressful situation with
an overstrain of regulatory systems. However, it should be noted that SI has a number of disadvantages, in-
cluding abnormality (values can vary in an arbitrary range), the nonlinear nature of changes and hypersensi-
tivity. Therefore, we should not focus only on Sl values [36-37]. In this regard, we analyzed the results of the
spectral analysis of heart rate variability (HRV), which allowed assessing the activity of PD and SD of ANS,
not only absolute, but also relative — the percentage of activity of various departments, as well as the role of
humoral factors in the regulation of heart rhythm. According to [38], spectral analysis is highly accurate in
determining the contribution of the departments of the ANS to heart rate variability. The methods of statisti-
cal analysis of HRV do not allow to clearly distinguishing the degree of activity of each division of the ANS
on the heart rate, which makes it impossible to reliably assess the state of the departments of the ANS sepa-
rately. Spectral analysis, on the contrary, provides a similar opportunity. The high-frequency (HF) and low-
frequency (LF) spectra of the heart rate are, to a greater extent, respectively associated with the parasympa-
thetic regulation of heart rhythm and the state of sympatho-parasympathetic balance [39-41]. The other two
HRV spectra (VLF and ULF) are controlled by different levels of humoral regulation [12, 42, 43].

The spectral characteristics of the heart rate of secondary school teachers also indicate an increase in the
activity of SD with a decrease of the activity of PD. This is evidenced by a decrease in the age dynamics of
the total power spectrum (TP, ms?), which reflects the total activity of the vegetative effect on the heart rate.
At the same time, it should be taken into account the fact that an increase in the sympathetic effects of the
ANS leads to a decrease in the total power of the spectrum (TP).

According to the spectral analysis data, two important indices are calculated — the ratio of the average
values of the low-frequency and high-frequency HRV component (LF/HF) and the index of centralization
(1C), for which there was a positive dynamics in the age aspect among teachers of secondary schools. But it
should be borne in mind that the LF/HF ratio characterizes the overall sympathovagus balance, and its in-
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crease indicates the activation of the subcortical sympathetic nerve center, and IC as an indicator characteriz-
ing the level of centralization of heart rate control and a shift in activity towards the activity of the central
regulatory circuit and a decrease in the activity of the autonomous circuit [41].

The activity of SD ANS is also indicated by the analysis of the percentage ratio of the power of the
spectra of frequency characteristics of variability from the total oscillation power. Thus, in teachers of sec-
ondary school in the age dynamics, there is a change in the balance of the percentage ratio of individual
components of variability in % of the total oscillation power, which is characterized by a decrease in the
power of the high-frequency (PHF, %) and an increase in the power of the low-frequency (PLF, %) and very
low-frequency spectrum (PVLF, %), which indicates a high level of vasomotor activity center (PLF, %), SD
(PVLF, %) and low activity of PD ANS (PHF, %).

This conclusion is based on the fact that high-frequency oscillations (HF) are mainly associated with
respiratory movements and reflect vagal control of heart rhythm (activity of PD ANS). At the same time,
low-frequency oscillations (LF) have a mixed origin, and their power is mainly influenced by the dynamics
of the SD ANS tone and somewhat lower — PD. A number of authors [44, 45] note that very low frequen-
cies (VLF) reflect SD ANS activity and cerebral ergotropic activity on underlying structures. They also char-
acterize the influence of higher vegetative centers on the cardiovascular subcortical center and can serve as a
reliable marker for assessing the relationship between autonomous (segmental) levels of blood circulation
regulation and suprasegmental, including pituitary-hypothalamic and cortical levels [12]. The work activity
of teachers leads to changes in the spectrum of the structure (for example, an increase in the contribution of
VLF waves), which indicates a strain in the work of regulatory systems. This also indicates the transition of
the regulation of body functions from the reflex to the humoral-metabolic level. Although the latter is more
reliable, since it works slower and is not able to provide rapid mobilization under psycho-emotional stress.

Thus, high workloads, unfavorable working conditions, and the lack of rational work and rest regimes
turn the teacher’s work into a sub-extreme activity. It is obvious that the professional activity of a teacher can
temporarily reduce his working capacity due to the intense workload. Fatigue occurs as a result of depletion
of internal resources and an imbalance between different body systems (physiological, psychological and
regulatory). While maintaining the load, fatigue turns into a chronic form, leading to the formation of per-
sonality formations, such as increased anxiety, a tendency to depression, neurotic reactions and other mani-
festations.
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H.K. Cmarynos, A.O. Apeicranbaii, .M. Treikexxanosa, /[.B. Arees

Kaanel 0l1iM 0epy MeKTenTepi MyFajdiMAepiHiH KICIOM-eIaroruKaJIbIK
KbI3MeTiHe OPpraHu3MHiH OeiliMaesy peakuusiapbIiH Oarajay

IlemarorukanblkK >KYMBICTHIH KapKbIHABUIBIFBI SBPUCTUKANBIK (IIBFAPMAIIBUIBIK) OSNICEHIITIKTI, TarcepMa-
Jmapasl OHJEYNi, TEeKCepyHl JKoHE OpBIHTANYBIH OaKbUIay[bl, YaKbIT TaIlIIBUIBIFBI MEH 3MOLMOHAJBIK
KYH3eJliC >KaFIaifbIHAaFbl KYMBICTHl KAMTHTBIH MHTEJUIEKTYAJIBIK JKYKTEMEHIH KOPCETKIlTepiHeH Typaspl.
MyHbIH 00pi  HETi3r JKYMBICTHIH ~(DYHKIIMOHANJBIK CamachlH, KOCiOM OCICEHAUTIKTEH, CEHCOPIIBIK
KYKTEMeNepeH )XKOHE TOMEH KO3FalIbIC OCNICEHANITiHeH TYyBIHAAFaH >KamKallbl jKaraailapIslH OOIybIH
AHBIKTaWBI. 3epTTEYIiH MaKcaThl — JKaJIbl OLTiM OepeTiH MEKTeIl MyFaliMIepiHiH jKac THHAMUKACHIHIAFbI
KOCiOU-TIeJarOTUKAaNBIK 1C-OpeKeTKe OpraHU3MHIH OeHimueny peakuusuiapblH Oaranay. 3epTTey HBICaHBIHA
Kaparaagel KamachlHBIH JKanmbl OiTiM OepeTiH MeKTenTepiHiH oHen MyramiMaepi anbiHabel JKymbicka
KaOinerTimikTi Oaramay WAL, jxeke amaHIayIIbUIBIK, KaH KBICBIMBI, )KYPEK COFY KHIJITiHIH ©3TeprillTiri, 1e-
HE caJMarbIHBIH MHAEKCIH eCcelTey JKoHe TOYINIriHe Kajamaap CaHblH TipKey, COHMaii-aK aJeyMeTTiK caya-
Hama OoiibiHira xyprizinai. Cratuctukansik enaey STATISTICA 10.0 GarmapiamaiblK MakeTiH KOJAaHY
apKBUIBI JKY3€re€ achIPBUIABL. 3epTTey HOTIKENepi MyFaliMIepaiH JKYMBIC OapbIChIHAA KYH3eTiCTiK
JKarqainapaplH OonyblHa OaimaHBICTBI JKachbl YJIFaiiFaH caifblH HiapiiaraHblH Kepcerri. llapmray sxeke
Ma3achI3ABIKTHIH ~ JKOFaphl  AEHTeHiMeH, THINOAWHAMHUAMEH OKOHE JEHEe CalMarblHBIH HHJACKCIHIH
JKOFapbUIaybIMeH Oipre xypeni. JKypek-kaHTamblp Kyiieci o3iHiH MOp(hHOQYHKINOHAIIBIK epeKIIeTiKTepiHe
0alTaHBICTHI KYH3eIiCKe alFaliKbuIap e Oipi OOJNBIN jkayan OepeTiHIIKTEH, 07 KapOalacThIK Oenriepin
Kepcereni. MyFamiMaepIiH KapKeIHABI eHOCK KbI3METI XoHE €HOCK MPOIECIiHIH dpTYpIIi )KaKTapbIHBIH dcepi
(>kyKTeMe, yaKbITTBIH JKETICTIeYIIiNiri, Kyi3enic, TUIoAuHaMus JKoHe T.0.) MapIiuayabslH )KOoFapbuiaybIHa, J1e-
HE CaJIMarbIHbIH MH/ICKCIHE KaHE )Kac AMHAMHUKACBIH/A )KYPEK-TaMBIp JKYHeciHe )KYKTeMe SKesyi MyMKiH.

Kinm co30ep. xanmbl 611iM OepeTiH MEKTen MyFaliMaepi, )Kac IMHAMUKACHI, TUIIOMHAMHS, Kapbaac, map-
may.

H.K. Cmarynos, A.O. Apsictan6aii, .M. Trikexxanosa, /[.B. Arees

OueHka aganTalMOHHO-TIPUCIOCOOUTEIbHBIX PeAKIMd OPraHnu3Ma
Ha NPo¢eCCHOHATBHO-TIEIATOTNYECKYI0 AeATeJIbHOCTD
yuuTesie 001meo0pa3oBaTebHbIX IIKOJ

VIHTEHCUBHOCTh NENaroruueckoil paboThl CKIAABIBACTCS M3 IOKa3aTesell MHTENICKTYyaIbHOM HarpysKH,
BKJIFOYAIOILECH 3BPUCTHYECKYIO (TBOPUECKYIO) AEATEIBHOCTE, 00paboTKy, MPOBEPKY U KOHTPOJIb BHIIIOJTHEHUS
3a7aHuii, a Taxke paboTy B yCIOBUAX Ae(UIMTA BPEMEHH U 3MOIMOHAIBHOTO HanpshkeHus. Bee 3To ompene-
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nsteT QyHKIMOHAIBHOE KaueCTBO OCHOBHOW paboThl, HaMYKMe KOH(IMKTHBIX CUTYallHi, BBI3BAaHHBIX Hpodec-
CHOHAJIbHOM AEATENbHOCThIO, CEHCOPHBIMU Harpy3kaMH M HU3KOM JIBUraTeIbHON aKTUBHOCTBIO. Llenb uccie-
JIOBaHUsI — OILICHKA alalTALIMOHHBIX PeaKkluii oprann3mMa Ha MpohecCHOHATBHO-MIEJArOTHIECKYI0 JesTelb-
HOCTh B BO3PACTHOW JMHAMHKE y y4HTeNeil 00meoOpa3oBaTenbHBIX MKOJI. OOBEKTaMHU HCCICIOBAHHS BBI-
CTYIIJIHN YYUTENS-)KEHIIUHBI 001e00pa30BaTeIbHBIX K0T Topona Kaparanasl. OnieHka paboToCocoOHOCTH
npoBoamwiack 1o WAL, THIHOCTHON TPEBOKHOCTH, apTEPHATEHOMY JaBIICHUIO, BAPHAOCITHFHOCTH CEPIICIHOTO
pUTMa, pacyeT WHAEKCA MacChl TeJIa M PETHCTPAIMU KOJMYECTBA [IaroB B JICHb, & TAKKE COUOJIOTHYCCKOMY
ompocy. CratucTHyeckylo o00pabOTKy TPOBOAWINM C HCIOJB30BAaHHEM IPOTPAMMHOIO KOMILIEKCa
STATISTICA 10.0. Pe3ynbpraTsl uccleIOBaHUS MOKA3alIM, YTO YTOMIISIEMOCTh yUHMTENEH yBEIMYHBaeTCA B
BO3PACTHOM JHHAMHKE U3-32 HAJTMYHUS CTPECCOBBIX CUTYAIMH B Mpolecce UX paboThl. YTOMISEMOCTb COIPO-
BOJKIAeTCA BBICOKHM YPOBHEM JMYHOCTHOI TPEBOKHOCTH, TMIIOJMHAMUEH M YBETHYCHHEM HHACKCAa MacChl
Tena. [ToCKONBKY CeplieuHO-COCYHCTasi CUCTEMa, B CHIIy CBOMX MOP()O(PYHKIIMOHAIBHBIX OCOOCHHOCTEH,
OJTHA M3 TIEPBBIX PEarHpPyeT Ha CTPECCOBBIC BO3JICHCTBUS, B HE OTMEUAIOTCS MPU3HAKH HAMIPSIKCHUS. 3aKIT0-
yeHHe. VIHTCHCUBHAS TPYIOBas ICATCIBHOCTD MEArOrOB W BIUSHUAEC PA3IIMYHBIX CTOPOH TPYIOBOTO MPOIIEC-
ca (Harpy3Kku, HEXBaTKa BPEMEHHU, CTPECCHI, TUIIOAMHAMHS U JIp.) MOTYT IIPUBOJIUTH K IOBBIIICHHIO YTOMIIS €~
MOCTH, UHJICKCA MacChI TeJIa M Harpy3KH Ha CepJICTHO-COCYIUCTYIO CHCTEMY B BO3PACTHOI JTMHAMHUKE.

Knoueswvie cnosa: yuuTend 06LHCO6paSOBaTCHLHLIX IIKOJI, BO3pacTHasd JUHAMHUKa, TUIIOAWUHAMUSA, HAIIPSKCH-
HOCTb, YTOMJIAEMOCTb.
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