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PSYCHOPHYSIOLOGICAL ASPECTS OF RELIABILITY

AND LOYALTY OF THE STAFF
Andrushchakevich A. A.
Nizhny Novgorod, Russian Federation
Scientific-practical center ''Psychosomatic normalization''
Abstract. The publication presents a theoretical analysis of the psycho-physiological aspects of the reliability and loyalty of the staff. It was found that at the level of personal value orientations of the individual, the category of reliability of the service participant acquires its new quality and appears in the form of its loyalty. The possibilities of using authoring to assess these integral qualities of the personality and their formation are shown. The study makes a certain contribution to the substantiation of ways to improve the reliability and loyalty of service participants in virtually any professional field.

Keywords: personnel reliability, loyalty of personnel, assessment, formation.
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PSYCHOPHYSIOLOGICAL STATE OF STUDENTS
AT EMOTIONAL STRESS
1,2Yumatov E. A., 2Glazachev O. S., 1,3Pertsov S. S.

Moscow, Russian Federation 
1P. K. Anokhin Research Institute of Normal Physiology

2I. M. Sechenov First Moscow State Medical University

3A. I. Evdokimov Moscow State University of Medicine and Dentistry
Abstract. A large body of evidence indicates that emotional stress is followed by complex changes in vitally important functions of the body. In studying the problem of emotional stress, a particular attention is paid to the central neurophysiological mechanisms, somatic-and-autonomic dysfunction, and hormonal manifestations of stress. However, the development of mental disorders received little attention. This work was designed to study the early manifestations of a psychic state in students during emotional overstrain. Our results indicate that a considerable number of students have the early signs for psychic disturbances under conditions of emotional overstrain. A correlation was revealed between the indexes for the quality of life, quality of night sleep, emotional burnout syndrome, trait and state anxiety, general state, activity, mood, extraversion-introversion, neuroticism, and emotional strain of students.

Keywords: brain, psyche, emotions, ccharacter traits, behavior, sleep, stress, autonomic functions, students, quality of life, health.
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ЭЛЕКТРОФИЗИОЛОГИЧЕСКИЕ ПОКАЗАТЕЛИ МЕЖПОЛУШАРНОГО 

ПРОФИЛЯ У МЛАДШИХ ШКОЛЬНИКОВ С ИНТЕРНЕТ-ЗАВИСИМОСТЬЮ

Тайгибова З. А., Рабаданова А.И. 
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ELECTROPHYSIOLOGICAL INDICATORS OF THE INTERHEMISPHERIC 

PROFILE IN YOUNGER SCHOOLBOYS WITH THE INTERNET-DEPENDENCE
Taygibova Z. A., Rabadanova A. I. 

Mahachkala, Russian Federation 

Dagestan state University 
Abstract. In recent years, due to the expansion of the global network, the number of Internet-dependent children of primary school age is increasing. One of the markers of addictive behavior formation is interhemispheric asymmetry of brain functional activity. However, the profile of functional asymmetry in the formation of various forms of dependence is not quite clear and whether it is possible in this case to fully assert the pathological nature of the observed changes. In this regard, the study of interhemispheric profile in younger students suffering from Internet addiction is of particular relevance.

Keywords: internet addiction, brain, asymmetry, right hemisphere, left hemisphere, electroencephalogram.
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СРАВНИТЕЛЬНЫЙ АНАЛИЗ АДАПТИВНОСТИ И СТРЕССОУСТОЙЧИВОСТИ БУДУЩИХ МАШИНИСТОВ И СТУДЕНТОВ ТРАНСПОРТНОГО ВУЗА

1Ермакова Е. С., 2Чернова Г. Р., 3Толстая А. Л.
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COMPARATIVE ANALYSIS OF ADAPTABILITY AND STRESS TOLERANCE 

OF FUTURE TRAIN OPERATORS AND STUDENTS OF TRANSPORT UNIVERSITY

1Ermakova E. S., 2Chernova G. R.,3Tolstaya A. L.

St. Petersburg, Russian Federation 

1Emperor Alexander I St. Petersburg State Transport University

2Pushkin Leningrad State University

3St. Petersburg State University

Abstract. The train operator's profession assumes that the employee has a high level of adaptability and stress tolerance. The disadaptive behavior in a stressful situation, a decrease in tolerance to monotony and a distorted time perception may affect the train operator’s health and the safety of passengers. The empirical research is focused on the comparative analysis of adaptability, stress tolerance, coping with stress, tolerance to monotony, the subjective time perception of future train operators and students of the transport university. The results showed the significant differences between future train operators and students of transport university: the future train operators are trained better than students to act in the conditions of a stressful situation by clear rules; they have a longer reaction time than the students do which can say about the discrepancy of personality of some future train operators to requirements of monotonous work. The results identified a significant disadaptation of future train operators. Students have a higher level of behavioral regulation and neuropsychic stability, a higher level of personal adaptation potential. It is advisable to take into account the research results during the professional selection of future train operators.

Keywords: adaptability, stress tolerance, coping with stress, tolerance to monotony, subjective time perception, future train operators.
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ЭЭГ, ВЕГЕТАТИВНЫЕ И ГЛАЗОДВИГАТЕЛЬНЫЕ ПОКАЗАТЕЛИ 

ИНТЕРЕСА ПОТРЕБИТЕЛЯ НА ПРИМЕРЕ ЭКСКУРСИОННЫХ ТУРОВ
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EEG, AUTONOMIC AND OCULOMOTOR INDICES IN CONSUMER 

INTEREST BASED ON DIFFERENT TRAVEL TOURS PROPOSALS
1,3Anisimov V.N., 2Kovaleva A.V., 1Boyko L.A., 1Shedenko K.Y., 3Galkina N.V., 1Latanov A.V. 
Moscow, Russian Federation 

1 M. V. Lomonosov MSU

2 Anokhin Research Institute of Normal Physiology

3 JSС "Neurotrend"
Abstract. Psychophysiological correlates of interest in descriptions of travel tours were investigated in the study. Participants (males, n = 21, 18-26 years old) read different texts about some places of interest in Russia and then answered the questions about their interest and attractiveness of viewed examples. Multimodal registration was applied in the study. Method of synchronous registration of EEG, oculomotor and autonomic indices was developed by authors and was used in the study. The method of multimodal synchronous registration allowed directly separate different psychophysiological data for periods of text reading, viewing questions and choosing answers. 

Additionally psychological status and functional asymmetry were assessed. It was needed for homogenity of participants' group confirmation. At the first stage psychophysiological data was analyzed separately: EEG, autonomic measurements, eyes movements. In the second stage the complex predictive model was built. It was revealed that some eye-tracker characteristics (fixation durations and saccade amplitudes) and some autonomic indices (heart rate, finger temperature, breathing rate and amplitude) significantly differ for two situations: interest and no interest. After all a large data array (all parameters in one table) was used for mathematical analysis based on predictive statistical model. Discriminant analysis was applied to the data. Results confirm the crucial role of interhemispheric asymmetry of alpha-band power and reveals the possibility of interest assessment based on several crutial physiological indices. The study enriches view about efficient methods in neuromarketing research of consumers’ behavior in situation of reading text in advertisement. 

Keywords: consumer neuroscience, interest to commercial proposal, attractiveness, predictability, eye tracking, EEG, autonomic indices registration, consumer preferences.
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ПОЖИЛОГО ВОЗРАСТА ЭФИРНОГО МАСЛА КОТОВНИКА КОШАЧЬЕГО
Тонковцева В. В, Ярош А. М., Батура И. А., Меликов Ф. М., Бекмамбетов Т. Р., 
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IMPACT OF ESSENTIAL OIL OF NEPETA CATARIA 

ON THE FUNCTIONAL STATE OF THE ELDERLY
Tonkovtseva V. V., Yarosh A. M., Batura I. A., Melikov F. M., Bekmambetov T. R., 

Koval E. S., Bezzubchak V. V., Nagovskaya E-E. V.

Yalta, Russian Federation
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Abstract. The article presents the data about the impact on functional and psychological parameters of the elderly (55-80 years) during psychorelaxation and aroma psychorelaxation sessions (duration of 10, 20 and 30 minutes) with the use of essential oil of Nepeta Cataria (concentration 1.0 mg/m3). It is shown that this essential oil in the concentration of 1.0 mg/m3 contributes to the improvement of psycho-emotional state and mental capacity of elderly people. There is a positive effect of Nepeta Cataria on anxiety, on self-esteem of psycho-emotional state and tonus of the elderly, as well as on complex mental capacity. The reduction of depression was revealed at exposure of 10 and 20 minutes, and the improvement of indexes of simple mental capacity - only after a 30-minute exposure. 

Keywords: functional state, the elderly, essential oil; aroma correction; aroma relaxation; psychorelaxation; Nepeta Cataria; mental capacity; emotional state; anxiety; depression; mental speed; correction task.
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Abstract. The aim of the study was to identify the efficiency of volitional self-regulation under the conditions of biofeedback game in young people, depending on the type of temperament and levels of activation of the frontal neocortex. The study involved 82 humanitarian university students aged from 18 to 21 years. To assess the activation levels, the value of the DC-potential in frontal projections, the heart rate, stress index, vagosympathetic index and total spectrum power at rest and during the biofeedback session by heart rate were recorded. 

It was founded, that the effectiveness of voluntary self-regulation in biofeedback conditions is associated with the levels of wakefulness and typological characteristics of the nervous system: the most successfully cope with heart rate control during biofeedback were persons with optimal level of frontal cortex activation, left hemispheric dominance and moderate behavioral activity. The findings allow a better understanding of the mechanisms of the process of conscious self-regulation, which can be used to identify and prevent disorders of adaptation, as well as to develop more effective ways of developing regulatory skills in young people.

Keywords: self-regulation, the activation levels, frontal neocortex, the brain, DC-potential, temperament, psycho-emotional stress, biofeedback.
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Abstract. When exposed to secondary cosmic corpuscular (galactic and solar) radiation on aquatic environments and biological objects, it is necessary to take into account not the total average energy of cosmic radiation, but the action of individual particles, mainly secondary fast neutrons. Due to the movement of corpuscular particles in the medium, a large number of ions are created, from which plasma membranes of cells suffer, which leads to disruption of cell-to-cell contacts. It is noted that the processes caused by the action of cosmic rays on the water and biological objects and the neutron flux from artificial sources are similar. A hypothesis is expressed about the primary mechanism of pathological disorders in the cardiovascular system and cerebral circulation during magnetic storms. Certified metalized fabrics have been proposed as protection against cosmic corpuscular radiation during the disturbance of the geomagnetic field.

Keywords: heliogeophysical factor, solar activity, disturbance of geomagnetic storms, secondary cosmic corpuscular radiation, secondary fast neutrons, water media, cell plasma membranes, vegetative regulation, diseases of the cardiovascular system, metalized tissue.
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Abstract. Radiation surgery is one of the most effective methods of treating cancer. The desire to achieve the maximum destruction of tumors inevitably leads to the development of serious adverse reactions, severely limiting the effectiveness of treatment and depressingly affecting the quality of life of the patient. One of the effective, inexpensive and safe methods of stimulation of hematopoiesis can be EHF-therapy, which must be selected individually.

Keywords: extremely high-frequency (EHF) therapy, radiation therapy, oncological patients, safe methods of hemopoiesis stimulation.
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Along with the concept of "Homeostasis" there is such a thing as "Allostasis", it is a dynamic internal environment. When diagnosing it is important to understand that allostatic changes in the body – is the prediction of changes in the external environment. That is, there is already a change in the body, and there is no clinical picture yet, it will arise later, with the further adverse effect of the stress situation from the external environment. 

It becomes important to understand the deviations from the arithmetic mean reference interval of the studied indicator. This deviation shows sympathetic or parasympathetic dominant regulation, that is, whether sympathetic-adrenal tension prevails (under stress) or not.

Therefore, clinical and biochemical blood analysis is a marker of the state of the body and can predict disease. Blood tests of a male, 46 years old:

(Blood count, The result of the study/, Boundaries -arithmetic mean of the reference interval, Deviation from the arithmetic mean of the reference interval of the studied indicator).

Total cholesterol 8.24/ 4.00-7.15 (5.58) – above,

HDL 1.81/ 0.78-1.68 (1.23) – above,

LDL 5.72/ 2.51-5.23 (3.87) –  above,

ALT 24,7/ 0-41 (20,5) –  above,

AST 21.2/ 0-38 (19.0) –  above,

Urea 6.5/ 3-8, 3 (3,4) –  above,

Billirubin 6.8/ 3-17,1 (10.05) –  below,

Glucose 4,49/ 4.11-5.89 (5,0) –  below,

Creatinine 88/ 62-106 (84.0) –  above,

Uric acid 366/ 230-420 (325.0) –  above,

Total protein 73.5/ 65-87 (76.0) – below,

White blood cells 10.2/ 4-10 (7.0) – above,

Red blood cells 4,95/ 4,2-5,6 (4,9) =====,

Hemoglobin 151/ 140-175 (157.5) – below,

Platelets 190/ 156-300 (228.0) –  below,

Lymphocytes 2,5/ 1-4, 8 (2,9) – below,

Neutrophils 62.9/ 47-72 (59.5) –  above,

Neutrophils 6,4/ 1,8-7,7 (4,75) – above,

Monocytes 1/ 0,1-0,6 (0,35) – above,

Eosinophils (%) 0,2/ 0,02-0,2 (0,11) – above,

Eosinophils (10x9 g/l) 2.2/ 1-5 (3.0) –  below,

Basophils 0,1/ 0-0, 08 (0,04) – above,

Immature granulocytes 0.02/ 0-1 (0.5) – below.

This blood test shows the change (voltage) of allostatic regulation.

Increased cholesterol shows an increase in corticosteroid production, which can lead to problems of dysfunction of the cardiovascular system. The risk of tissue damage shows an increase in AST. The tension of the blood depot shows the level of bilirubin (lack of reproduction of morphological elements of red blood). Indicators of urea confirm the state of chronic stress and stress allostatic regulation (stress of the sympathetic-adrenal system). Glucose level shows constant readiness of the body to overcome stress, physical and psycho-emotional stress. The creatinine level shows the increased requirement of glucose by the body. 

The increased content of uric acid indicates chronic stress and the risk of myocardial infarction. A decrease in the concentration of globulins indicates a decrease in the overall resistance of the body-with an increase in corticoids, there is a violation of protein synthesis in the body.

An increase in the number of leukocytes shows that the body is in a state of constant tension of the sympathetic-adrenal system, that is, in a state of chronic stress.

The safety of the number of red blood cells indicates the success of the mechanisms of adaptive protection, which confirms the level of hemoglobin. But the number of platelets and lymphocytes are already talking about the tension of regulatory mechanisms. This is confirmed by the number of neutrophils, monocytes, eosinophils. But the percentage of white blood eosinophils again shows the ability of regulatory mechanisms to adapt. Basophils show the voltage adaptation while the number of immature granulocytes, the trend towards depletion of adaptive reserves.

Abstract: the body is in a state of chronic, not very strong stress, diagnosed stress allostatic regulation, pre-failure of the adaptive mechanisms of protection.

Recommendations: change your lifestyle, get rid of bad habits, take a course of 15 sessions of biofeedback on CARDIORHYTHM, moderate exercise, take a course of vitamins, harmonize activity with your biorhythms.

Thus, in addition to the nervous and endocrine components of modern ideas about the mechanisms of induction of stress reactions are considered more and hematological component. It appears as a nodal link in the formation of hormonal and metabolic status of the body and as a generalized reaction of hematological stress syndrome in the blood system under the influence of acute and chronic stress. 

Changing the blood picture is very important and gives indisputable evidence of the dependence of the disorder of the hematopoiesis on the functional pathology of the Central level of regulation. This dependence is significant, because it is put in direct connection with the occurrence, course and outcome of hematological disorders with the occurrence, course and outcome of disorders of higher nervous activity. Changes are purely functional, as the normalization of higher nervous activity changes the blood picture. 

New approaches to the study of the organization of neurohumoral regulation of body functions are original and largely determine the leading position of domestic researchers in this direction. 
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Human physical activity is a condition factor of normal life, longevity and health. There is a decisive factor in mental and physical health of children and adolescence. Preschools have a high spontaneous activity, being in constant motion in games and in educational institutions. It is well known that lowering the typical child physical activity is a sure sign of malaise or beginning of the disease. In the preschool years in organized physical classes the correct technology of motor activity gradually formed, including mandatory elements of submissive to adult men,  change of activity upon its braking. Motor culture, however, is a very hard function, if a child has insufficient adaptive resource in tolerance to oxygen hypoxia, as well as the slowness of the development of formation of motivational and volitional components. 

The normal functioning of the cardiovascular system was an important thing, which has a certain age trends and regulations. Weak performance of the motor exercises points to the hidden flaws in the functioning of the heart and the volitional control underdevelopment. However, these important issues practically and theoretically studied not enough. There was special knowledge deficit in development’ psychophysiology. The high relevance of these issues was drafted the next goal: a pilot study looking at the effect of exercise at a stationary bike on the dynamics of heart rates (HR) after exercise compared to the background state operational rest, analyzing   connection tolerance to hypoxia, HR and quality of exercises on a stationary bike. 

It is expected that the level of adaptive resource will determine the duration of the exercise on a stationary bike.  This hypothesis and purpose of study defined working methods: registration of motor activity and basic parameters of adaptive resource of children. 

Thirty-three children under preschool age from the one and the same kindergarten took part in the experiment ; the average age of the sample is 6.5 ± 0.9 years, consisting of 16 girls and 17 boys. Evaluation of tolerance to hypoxia produced a single way before performing the exercise on a stationary bike. Before the motor activity the current heart rate (HR) was measured by use the bike “pulse meter”  within 3 minutes.  The bike “pulse meter” has performed a procedure to calculate the average  value of the HR  for each participant in the experiment.

Quality motor exercise on stationary bike was assessed on his arbitrary duration. The child could stay when he has tired or lost interest in exercise. Immediately after exercise on a stationary bike  HR’s measurement took place in the same manner as the background state.  Thus, the level of adaptive resource was estimated in terms of HR dynamics, as well as on the duration of breath-holding of the participation, conducted a standard way for children of preschool age. Child after 2-3 respiratory cycles delayed breath exhale for so long as he could. Monitoring start exhaling provided the experimenter hand on the abdomen of the child in the area of the aperture. Empirical research results are statistically processed using the SPSS software package-20.

Main results:  All numeric ranges were tested on the law of normal distribution using construction of histograms and it’s correlations with the Gauss curve. All sets of numeric values, except the duration of the exercises and  the duration of breath-holding were related to the Gauss curve. Below in Figure 1 it is show the distribution histograms for numeric values for the duration of the exercises.
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Figure. 1. Histograms of duration’s distribution on motor exercise 

As the histogram shows the distribution of duration of motor exercises, it is far from normal. Its shape is close to bimodal form with a greater manifestation of short time tracks. This feature is visible when comparing the main statistical indicators of the all empirical material (see table 1).

Data of table 1 reflect two types of variables. The first type: HR before and after exercise, which have almost the same value of the average  arithmetic mean, the median and mode, that allows to consider these as a normal distribution. Different picture is the duration of the exercises and  the duration of breath-holding, whose median and mode are different and significant differences were show the average of the HR’ values. This allows to examine a group of preschools as heterogeneous one.   

Tables  data shows  that HR after exercise is higher compared to HR background, rest period.  These differences are evaluated by the method of Student's criteria for coherent sampling, valid at high significance level (tst = 10.7 P = ,0000). Highly significant increased heart rate after performing physical exertion can be seen as a sign of adaptive resource mobilization.  However, draws the attention of a small value of the arithmetic mean of the tolerance to hypoxia, as the magnitude of 18.4 sec significantly below age norms for children under school age equal to 29-30 s. 

It was verified the assumption that the duration of the exercises may correlate with the pulse frequency, determining the status of adaptive resource as normative, low or high. Calculation of the correlation coefficient (r) by Spearman gave its value of-0.29, significance level is 0.05. The negative sign of the correlation indicates that increasing pulse rate corresponds decreasing of breath and decreased tolerance to hypoxia. In general, the surveyed children have a low or reduced adaptive resource.

Table 1 Primary statistic of experiment’s data

	
	The duration of the exercises
	HR  before  after exercise
	HR  after exercise
	The duration of breath-holding in

	X±m
	138,0±109,1
	96,4±8,5
	126±16,0
	18,4±7,7

	median
	98
	96
	126
	18

	mode
	25
	90
	126
	13


Duration of arbitrary exercise on a stationary bike has no significant correlation with breath delay(r =-.005, P = ,45), nor with the values of the HR operational  state (r =-.17, r = ,15), and also has no significant relationships with HR after physical activity (r = 06, p = ,33).        

These statistical trends can be interpreted in context of children’  weak motivation to perform the score of tolerance to hypoxia, which assesses in addition to physiological resource of the respiratory system and the motivational and volitional effort required to running this score. In this regard, the dynamic of children’ adaptive resource was evident only on HR values, indicating the mobilization mode for motor exercise on a stationary bike. 

Conclusions: 

1. It is proved that a group of preschool children (n=33) has gomogeneous data for heart rate values that correspond to the age normative. 

2. Exercise on a stationary bike at a high significance level reliably increases the pulse rate. 

3. Breathing apnea monitors, measuring the tolerance to hypoxia, is below age norms and not randomly correlates with HR at rest. These two indicators of the adaptive resource level let take the resource adaptation of participants as low.  

4. The duration of the exercise on a stationary bike has high group variance and do not correlate with any of adaptive resource parameters. These facts didn,t allow  the initiative hypothesis have been confirmed.  

5. In this experimental paradigm that is not controlled the contribution of motivational and volitional effort the efficiency of motor exercises could determine by personal factors of a different nature.
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Functional brain  organization at rest and in the activity process determines the implementation effectiveness of higher mental functions necessary for education. Being an indicator of functional interaction between different brain areas, the coherent analysis of EEG is an important criterion in assessing brain abilities to certain types of activity. There are studies [1,3] considering the coherence creation as a main tool for regulation of functional conditions and behavior management. Research data [4] indicate the involvement of local synchronized and oscillatory processes in neuronal ensembles of thalamus nuclei and mechanisms of information transfer in the process of goal-directed activity. In spite of a significant progress in the fundamental understanding of the phenomena of synchrony and coherence of oscillatory processes, several important aspects still remain controversial. 


In our research we've tried to study reorganization peculiarities of the functional interaction of the cerebral cortex in foreign speech perception. Four languages were analyzed. The research objective  was to prove the existence of a certain type of relationship between variability of language prosody  and neurodynamic brain structures. 


The research was conducted in the Northern state medical university. Study sample included two groups of students having high (group 1 - n=100) and low (group 2 - n=100) level of the second language acquisition abilities. The ability level was established through special linguistic tests (declarative memory, association experiment, probabilistic speech prediction, linguistic generalizations) and students academic achievement.   Besides standardized brain activation methods, the EEG test trial with speech perception in English, German, French  and Latin was used. The recorded speech stimuli were simultaneously presented to both ears through headphones. Participants were asked to identify the sequence of speech fragments based on psychoacoustic and prosodic peculiarities of given languages. The duration of each test fragment was 3,5 minutes. The EEG was recorded from 16 electrodes (Fp1, Fp2, F3, F4, C3, C4, P3, P4, O1, O2, T6, T4, T5, T3, F7, F8) using the International 10-20 system of electrode placement and monopolar technique. The reference electrode was attached to the earlobe. The EEG epoch was 4 s. The EEG was amplified with a passband of 0.1-100 Hz and stored on a computer disk for off-line analysis. After averaging, the responses were digitally low-pass filtered at 30 Hz. EEGs were visually inspected to exclude the presence of any cerebral and focal abnormality. EEG fragments containing artifacts were automatically rejected from the analysis. 


The obtained EEG findings revealed significant individual differences in neuronal mechanisms of speech perception in students with good and poor language acquisition abilities. In group 1   English and German speech perception caused greater manifestation of the left-hemisphere coherence in beta and theta bands, “nodes” formation in leads F7, P3, T3 being particularly marked.  In the range of α1 and α2 changes were less evident in both groups. 


Great number of coherent connections observed in the left hemisphere in the process of English and German speech perception in group 1 is  likely to be explained by prosodic peculiarities of these languages [2]. The perception of speech in French and Latin led to the activity foci shift to the right hemisphere. The obtained findings can indicate rather flexible functional mechanisms in group 1, which contribute to both rhythmic-intonational language melody recognition and speech understanding at the analytical-synthetic level of the left hemisphere.


 In students of group 2 speech perception in all 4 languages was accompanied by the right-hemisphere dominance. Following these data one can probably talk about the presence of some general patterns of speech development in ontogenesis and foreign speech development in adults. It is in the group with a low  level of the second language acquisition abilities that initial foreign speech recognition  is based on the natural law of perceptual integrity when right-hemispheric information processing strategies are involved. Much later in the process of multiple revisions and “ear adaptation” to foreign speech, students with poor language abilities start differentiating  and determining language elements and rules of their combinatorics. Such students require more time to start mechanisms necessary for mastering foreign languages, proper foreign speech perception and its understanding.  

Considering the right hemispheric activity in the process of French and Latin speech perception in both groups, it was suggested that the ability development to master these languages  may turn to be successful for the right hemisphere dominant students as  the formation of appropriate neurophysiological mechanisms will occur on the basis of hereditarily determined background. 


The results obtained point to the close correlations between the level of the second language acquisition abilities and EEG peculiarities in foreign speech perception. During the experiment we've managed to show that each foreign language has its own coherence pattern reflecting the connections between different neuronal brain systems. Both left and right hemispheres are capable of analyzing the acoustic parameters of tonal and speech signals. With regard to speech perception in languages  having specific features of vocal and prosodic systems,  hemispheric functions appear to be more specialized. High speed and emotionality of French, pitch stress and high frequency of French vowels are distinguishing features which are likely to trigger the right-hemisphere activity and limbic system activation.  Due to its specificities French is likely to be a language alternative for students with poor abilities for language mastering. Strictly defined melodious structure of English and German, their dynamic, regular stress increase the activity of specialized left-hemispheric areas contributing to the coding-decoding of both acoustic and semantic information. Successive language structure with an important and necessary aspect of temporal processing characteristic of English and German can also explain the dominant functioning of the left hemisphere in their perception. 
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Introduction

Violation of spatial orientation (VSO) of a pilot in flight is not a pathological condition or a consequence of a disease, since it is associated with the effects of flight factors that a person does not encounter in everyday life.

At the moment, the main methodical approach in the prevention of VSOs is the imitation of the so-called intersensory conflict, which is one of the causes of the illusion of spatial position, for which various combinations of statokinetic and optokinetic effects are used. In a previous study, we have already studied the issues of training spatial orientation (SO) of aviation profile operators. Three series of studies were modeled and carried out, with the conduct of training in various modes, in order to determine the most effective and rational of them. The most effective mode proved to be a combined mode, which implies a combined effect on the sensory systems most involved in the SO process, the vestibular and visual.

In order to study the influence of individual psychological characteristics, the strength of the nervous system (such as the nervous system) on the effectiveness of the SO training conducted, all subjects after passing training in the combined stat-optokinetic regimen were further examined to determine these characteristics.
Research technique

The main method of assessing the change in FS of the body of the subjects before and after influence method of computer stabilometry was selected. Stabilometry indicators are non-specific indicators of functional status. In the study of statokinesiograms, the integral vector indicator “quality of the equilibrium function” (QEF) was chosen, which is the most informative and highly reliable, which is confirmed by data from other researchers.

SO quality was assessed by changing the dynamic motor stereotype using Fukuda-Unterberger step test. To perform the step test, the subjects were located in the center of two circles depicted on the floor, 50 and 100 cm in diameter. The circles in the center had two intersecting lines located perpendicular to each other, the center of the intersection was for them a “zero” point. The subjects on command began to walk in place with their eyes closed from the zero point, it was necessary to perform 100 steps, while trying to stay at the point of the beginning of the sample. At the end of the assignment, the subjects stopped and measured the offset distance - the distance that the subject moved from the “zero” point; the angle of rotation/turn, which the subject turned around on his axis, was also measured.

The study involved 41 males aged 19–22 years with a diagnosis of “Healthy.” The training was conducted daily for 10 days by exerting a combined stat-optokinetic effect on the subjects. The statokinetic component of the impact was performed using the otolith reaction-10 (OR-10) vestibular test technique on a rotating chair. The second component of the impact, the optokinetic effect, was shown by the virtual VR Box VR 2.0 glasses showing oblique black-and-white strips 2 cm wide moving from left to right with a frequency of 10 Hz, simulating the presence of a rotating optokinetic drum inside. The choice of this technique is due to a similar effect with the optokinetic drum, but having the advantage of a less cumbersome design and ease of use.

To study the type of NS, the “Teping-test” method was used, which allows to determine the strength of nerve processes, according to the results of the study of the dynamics of the movement of the hand.

For comparative analyzes, individuals with strong and weak types of NA were selected, which corresponded to a convex and concave type of curves according to the results of the “Tepping test” method.
Results and Discussion

Table 1 - Differences in the dynamics of the quality of spatial orientation in groups with strong and weak types of NS, when conducting training in the combined (stat-optokinetic) mode (M(m).
	Training day
	The quality of spatial orientation, offset (cm.)

	
	Strong type NS (n = 17)
	Weak type NS (n = 12)

	
	before

training
	after

training
	before

training
	after

training

	1
	76,9±15,4
	137,1±23,1*
	76,8±16,7
	162,1±37,1*

	2
	75,8±15,1
	127,5±26,7
	76,4±16,5
	155,3±34,7*

	3
	76,5±14,7
	131,4±22,4*
	75,2±15,3
	149,7±33,4*

	4
	76,3±14,3
	127,7±23,2
	75,1±14,9
	138,2±28,2

	5
	75,4±12,7
	107,6±19,6
	76,7±13,5
	123,3±19,9

	6
	76,2±10,3
	80,1±12,1
	75,9±11,7
	118,1±15,3

	7
	78,5±8,3
	67,6±8,1
	76,6±9,9
	89,4±10,4

	8
	75,9±5,2
	60,1±5,2*
	76,1±7,4
	76,8±8,3

	9
	75,6±6,1
	61,2±4,5
	77,9±2,3
	70,7±2,7*

	10
	74,9±6,3
	68,1±5,1
	77,3±6,9
	71,3±3,1


Note: * - p <0.05
When studying the results reflecting the change in SO quality, statistically significant differences in the dynamics of the “offset” indicator in groups were obtained. Thus, in the group with a strong type of NS (Table 1), on the 1st and 3rd day there was a deterioration in the rate of 78.3% (p <0.05) and 71.7% (p <0.05), respectively . Subsequently, a decrease in the negative dynamics of the indicator was observed, with the achievement of a statistically significant improvement on the 8th day by 20.9% above the initial level. While in the group with a weak type of NS, a more pronounced deterioration was observed in the first three days by 111.1% (p <0.05), 103.3% (p <0.05) and 99.1% ( p <0.05) respectively. At the same time, a statistically significant improvement in SO quality occurred on the 9th day, exceeding the background level by 10.0% (p <0.05). At the same time, no statistically significant differences in the indicator “turn / rotation angle” were found in the groups.
Were identified statistically significant differences in the dynamics of the integral indicator of computer stabilography - CFR (Table. 2). Thus, in the group with a strong type of NS, the deterioration of the indicator in the first days of the training series, and consequently the FS voltage, was less pronounced, as evidenced by a decrease in CFR with closed eyes on the 1st, 3rd and 4th days by 17.8% (p <0.05), 15.9% (p <0.05) and 15.9% (p <0.05), respectively. Starting from the 7th day, the training regimen had a toning effect, as evidenced by the improvement of the index on the 9th and 10th days by 18.0% (p <0.05) and 19.3% (p <0.05 ) respectively. In the group with a weak type of NS, the amplitude of FS deterioration is more pronounced, which indicates a more pronounced voltage of the regulatory mechanisms of the body's adaptation of the subjects and is confirmed by the deterioration of the integral indicator of CFR in the first three days of the training series by 33.9% (p <0.05) , 4% (p <0.05) and 30.2% (p <0.05), respectively. The improvement was observed by 9.0% by 9 days (p <0.05). Other indicators of computer stabilography had similar dynamics, but no statistically significant differences were found.
Table 2 - Differences in the dynamics of FS in groups with strong and weak types of NS, when conducting training in a combined (stat-optokinetic) mode (M(dm)
	Training day
	CFR,%

	
	Strong type NS (n = 17)
	Weak type NS (n = 12)

	
	before

training
	after

training
	before

training 
	after 

training

	1
	62,21±4,12
	51,11±3,27*
	60,95±5,41
	40,23±4,27*

	2
	61,08±4,29
	49,36±3,94
	59,97±5,95
	41,74±3,94*

	3
	61,54±3,43
	51,74±3,01*
	62,95±4,95
	43,94±5,01*

	4
	63,51±3,11
	53,41±3,23
	57,51±4,62
	45,64±3,82

	5
	64,23±2,71
	55,67±3,31
	61,36±3,92
	48,71±3,31

	6
	63,66±2,47
	59,23±3,64
	62,51±3,57
	55,91±3,64

	7
	59,22±2,74
	64,58±2,38
	60,95±3,47
	59,31±2,38

	8
	62,49±2,41
	69,84±2,62
	59,51±3,05
	63,95±1,54

	9
	62,02±2,28
	73,24±3,89*
	62,27±1,67
	67,92±1,59*

	10
	60,47±2,72
	72,13±3,57*
	62,42±1,99
	66,38±1,57


Note: * - p <0.05
Summing up the study of the dependence of the effectiveness of training on individual psychological characteristics, it should be concluded that the type of NS affects not only the final effectiveness of the SO training (combined stato-optokinetic effect), but also the required duration of the training series. Thus, persons with a strong type of NS, earlier reach the maximum improvement in performance, with excess of the background level up to 20.9% by the 8th day of the training series, unlike those with a weak type of NS, who achieve maximum improvement on the 9th day, with excess SO quality above the initial level of not more than 10.0%.

Conclusion

The revealed pattern of the dependence of the effectiveness of spatial orientation training on the type of nervous system will allow for individual planning, as well as personalized evaluation of the results of the training conducted. Persons with a strong type of nervous system are more successful in acquiring the necessary skills and achieve stronger spatial orientation skills compared to individuals with a weak type of nervous system.
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Children with distant consequences of perinatal affections of nervous system (DCPANS) can differ in rates of physical and psychical development, instability and impairment of stress-adaptive capabilities from their relatively healthy peers. Increase of the number of children with similar “functional” disorders, especially when switching from pre-school to school period due to imperfection of adaptive and functional capabilities of CNS to react on different stress factors poses the threat of disadaptation on early stages of child’s development and during all his further life.


Insufficiency of strict clinical and neurophysiological criteria of risk of decompensation of DCPANS of functional type allows many pediatricians and neurologists to regard this problem as intermittent and not requiring special attention. But the children with cerebral dysfunction of perinatal origin are those who belong to high-risk group of development of clinic and physiological decompensation of polysystematic disregulational pathology, which requires well-timed and urgent treatment. Relevance of screening diagnostics of such conditions causes no doubt [1].


The work is based on the results of complex clinic and neurophysiological examination of 139 children from 5 to 10 years old (80 boys и 59 girls) with DCPANS without severe  organic pathology. All examined children were divided into 2 groups: the main — 94 children with dyspraxia alongside with different variants of DCPANS; screening group — 45 relatively healthy children.

Exclusion criteria were presence in children of severe organic pathology of CNS, paroxysmal conditions, epilepsy, retarded psychical development, pathologies of peripheral nervous system, evident orthopedic pathology, as well as malfunctions of cardiovascular and respiratory systems.  

According to the research protocol, all children were examined using the set of clinical anamnestic, clinical neurological and instrumental methods of examination. The main attention was paid to neurophysiological methods of examination, such as electroencephalogram (EEG)  ultrasound Dopplerography of head and neck vessels (USDG), electroneuromyography, Stange’s test, method of computer stabilometrics.  By indications used were computer tomography (КТ) of cerebrum and MR-scanning of cervical spine.  To detect dyspraxia (F 82 according to ICD-10) and evaluation of praxis system we conducted dyspraxia-dysgnozia test (I. Lesny test, 1987), which includes 11 tests [2]. Additional examinations of nervous system condition were done by non-invasive methods using medical equipment, which is certified in the Russian Federation and approved by ethical committee of North-West State Medical University named after Mechnikov. Parents of all children participating in the experiment gave informed agreement for all examinations.  


Evaluation of specifics of cerebrum bioelectric activity in rest and during functional tests was done with the help of 16-channel electroencephalograph (produced by Medicor). For analysis of EEG indices estimated was regularity of α-rhythm with the frequency of 8–10 Hz with adoption of flashing rhythm in case of photostimulation as well as absence or presence of paroxysmal activeness.  

Cerebral hemodynamics was estimated with the help of USDG (done with apparatus Spektra-300). Examined was extracranial and intracranial arterial blood flow.  

Affection or age immaturity of peripheral part of motor analyzer was detected by means of electroneuromyography with the help of 4-chanel electroneuromyograph "Neuromyograph -01-MBN". 


To evaluate the state of regulation mechanisms of oxygen-dependent systems of body energy supply used was Stange’s test  [3],  in the form of deep inhale with further individually maximal voluntary breath holding. In Stange’s test, the integral physiological index of the state of regulation mechanisms of central and peripheral  sections of oxygen-dependent systems of body energy supply is its resistance to endogenously-specified transitory hypoxia determined by voluntary apnoeic threshold duration. 


The research of static constituent of coordination structure of motion activity in children from the main and screening groups was conducted with the help of computer stabiloanalyzer «Stabilan-01» which grants the possibility to register, put by  a person on the supporting surface while maintaining equilibrium in vertical position.  Due to evident difficulties of unified approach towards evaluation of stabilographic indices of patients and with the regard of possible problems connected with fulfillment of tasks by younger children we used the technique, which consists of 2 tests - maintaining usual vertical position in voluntary stand with eyes open, recorded for 60 seconds, and the same but with eyes closed.   


Obtaining of comparable results is guaranteed by observation of uniformity of examination conditions. Maintaining of usual vertical pose implies maximally comfort position of patient’s feet who stands on the platform barefoot with minimum 2 sm between his/her heels and feet making an angle of approximately 30 degrees, the CP being maximally close to the center of the platform.  Patient’s head is to be in vertical position, arms along the trunk. On the height level within 70 sm from patient’s face a visual landmark is placed for the patient to look at in test 1. Necessary is to norm the instructions for exclusion of motion artifacts. The instructions are to be given as a strict order after which registration of stabilometrical record begins.  

In present, representatives of the majority of posturological schools consider that age changes in characteristics of postural balance finish by the age of 15 and these characteristics remain stable up to 65 [4]. Dynamic evaluation of values from test №1 to test №2 was made by universal stabilographic indices in accordance with our algorithm.
The results obtained in the research were analyzed with the help of software STATISTICA for Windows, the array of data contained more than 70 indices for 139 examinations. As the criterion of statistical validity of the conclusions we took the standard value of р<0,05. 

All patients were divided into 2 age groups: 5-6 years of age and 7-9 years of age due to well-known specifics of these age categories and additional cognitive load on children over 7 years of age.  


Comparison of the children from the main and screening groups according to demographical (age and gender) and anthropometrical (height and weight) parameters showed that the differences are statistically invalid (p>0,05). Differences were also invalid when comparing children of 5-6 years of age from two groups and children of 7-9 years of age from two groups (p>0,05). This fact proves comparability of indices typical for the regarded groups of children and enables to carry out further analysis without taking into account their age, gender and anthropometrical parameters.

The research of the results of evaluation of neurological status and the test on dyspraxia –dysgnozia showed presence of disorder of fine motor coordination in the form of dyspraxia for all children of the main group (100%) (n=94), which enables to diagnose dyspraxia syndrome (ICD-10 F 82). 
In the process of evaluation of the stabilometric examination data in the main and screening groups it was revealed that the threshold values for leading stabilometric indices fixed with the help of the classification trees technique remain the same for children of both groups. The fixed threshold values can be defined as separate stabilometric symptoms of  dyspraxia.
Processing of clinical-anamnestic data made by the classification trees technique enabled to single out predictably-significant factors of risk of development of dyspraxia: mother’s gestational toxicosis, fetal infection and intranatal hypoxia.  
Complex statistical processing of the three revealed clinical-anamnestic and 5 stabilometric parameters showed the possibility of detection or verification of dyspraxia in the examined child depending on the value of the sum of symptoms.
For the obtained sum of dyspraxia symptoms in the screening group no significant differences in gender or age was revealed.  

In the main group the given sum has maximum value for boys of 5-6 years of age and significantly (р<0,05) differ from the sum of symptoms in girls of the same age and in older boys.  This can indicate faster formation of equilibrium function in girls in case of dyspraxia.

Obtained was also significantly revealed invert correlation between the sum of symptoms and Lesny test r = -0,63, this also proving effective evaluation of dyspraxia by the proposed method.
Obtained were significant differences in the results of complex evaluation of motion capabilities in examined children from the main and screening groups of 5 - 6 years of age, as well as from the main and screening groups of 7 - 9 years of age, with the consideration of gender differences.
The obtained sum of dyspraxia symptoms was estimated not only by means of average values analysis but also according to their occurrence in the screening and main groups  (p<0,001).
It is shown that the frequency of detectability of dyspraxia depends on summarized correlation of revealed clinical-anamnestic symptoms and stabilometric parameters. Statistical processing of revealed leading features of dyspraxia by the classification trees technique gave the possibility to determine their threshold values depending on manifestation of motion disorders symptoms and to estimate the probability of dyspraxia [5].
The analysis of the obtained data enabled us to formulate the criteria for evaluation of intensity of dyspraxia in children depending on the number of revealed deviations: the 1st level (0-1 symptom) – absence of dyspraxia, the 2nd level (2-5 symptoms) – formation of dyspraxia and the 3rd level  (6-8 symptoms) – presence of dyspraxia. The coefficient of rank correlation between the level of «symptom load» and the frequency of dyspraxia is rather high and makes +0,92.  
The most important risk factors in formation of dyspraxia in children with distant consequences of perinatal affection of nervous system are clinical-anamnestic data:  mother’s gestational toxicosis, fetal infection and intranatal hypoxia.  
Threshold values of statokynetic stability indices in dependence of clinical-anamnestic data are diagnostic criteria of dyspraxia which allow forecasting the level of movement disorders in children and objectively controlling prophylactic and rehabilitation procedures.  
The proposed algorithm of stabilometric examination with the use of universal indices for children with movement disorders of perinatal genesis allows carrying out, since the age of 5, objective and effective evaluation of the safety level of coordination provision of movement in children with dyspraxia, without usage of any additional methods.

Revelation of sub-clinic manifestations of disadaptation in children is possible by examining coordination structure of movement activities by means of stabilometric express-test.  
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The teenagers’ motivation to the conscious individual physical activity remains relevant. According to studies, students’ physical development, their motor abilities, learning abilities and physical activity adaptability influence their intellect state, related illnesses, secondary disorders, children’s mental and emotional-volitional sphere features. [4].
Adolescence is sensitive to the effects of educational space conditions. There is enough contradictory data on the impact of educational space in the available literature, but at the same time the leading negative factor - a low level of motor activity is identified [2, 3].
The purpose of this research was to study the central nervous system functional parameters and the teenagers’ cognitive efficiency elements of attention.
Materials and methods. We studied groups of teenagers with different levels of physical activity. They are professional hockey players 14-15 years old, n = 33; secondary school students of the same age, n = 28; teenagers with low motor activity level, as a result having posture violation (concave back) n = 38. Respectively, groups 1, 2, 3, therefore the second group was a control group.

Assessment of nervous system functional parameters was carried out using the express variation method of the hardware-software complex "BioMouse Research" ("Neurolab" Ltd, Moscow). Nerve processes mobility and sensorimotor reactions characteristics, simple visual-motor reaction (SVMR) and complex visual-motor reaction (CVMR) tests allow us to evaluate a person in response to light stimulus of the same or different intensity. Cerebral homeostasis was determined according to T. D. Loskutova’s criteria: system functional level (SFL), reaction stability (RS), functional capacity level (FCL).

Mathematical and statistical analysis of the two studied groups and control one’s results was performed using Microsoft Excel and Statistica v.7.0 software. To compare the averages we used Fisher’s F-criterion of one-way analysis of variance (one-way ANOVA). The dispersion homogeneity of two studied groups’ indicator was evaluated according to Levene's Test. In case of different dispersions of studied characteristics, the comparison of the averages was performed using the Mann–Whitney U test.

Results and discussion. To assess the nervous processes mobility, a simple visual-motor reaction test was used. Comparative analysis showed that teenagers engaged in hockey have higher speed of sensory information neuronal processing (202.4 ± 2.4 ms) compared to teenagers engaged in physical activity in traditional mode (217.7 ± 3.3 ms, (p < 0.0005). Not physically active teenagers had high rate of SVMR - 247.16 ± 13.12 (p <0.0005) (see Table 1).

The study conditions allow to analyze the data of the calculated criteria of SVMR by T. D. Loskutova (SFL, RS, FCL), reflecting the examined teenagers’ level of cognitive efficiency. The average values of criteria “system functional level” and “reaction stability” were at a stable normal level regardless of the survey sample. 
Table 1 

Average sensory indexes in adolescent groups (M±m).

	Indicator
	Group 1
(n=28)
	Group 2,

control (n=33)
	Group 3 (n=33)

	SVMR, ms
	202,4±2,4
	217,7±3,3
	247,16 ± 13,12

	SFL, , standard unit.
	4,86±0,07
	4,87±0,10
	4,89±0,09

	RS, , standard unit 
	2,28±0,10
	2,27±0,14
	2,25±0,11

	FCL, , standard unit 
	5,12±0,09
	5,01±0,14
	4,8±0,12

	Activity reliability, %
	94,8±0,9
	93,4±1,5
	93,1±1,9

	CVMR, ms
	325,6±6,5
	345,6±6,6
	450,48 ± 9,23

	Incorrect answer frequency, %
	12,4±1,4
	15,6±2,0
	16,6±1,09

	Central delay time, ms
	123,3±5,2
	127,9±7,1
	129,9±6,2


At the same time, the “functional capacity level” indicator of both groups representatives corresponds to the upper norm limit values (consistently high level), reflecting the predominance of excitatory processes in the CNS. The average indicators of FCL criteria of hockey players slightly exceed the same values of the control and the third survey group, which corresponds to the differences in terms of SVMR.
Complex visual-motor reaction indicators, in addition to the excitation processes strength and nervous processes mobility, make it possible to characterize the differentiated inhibition severity in the cerebral cortex. The group averages of examined teenagers on CVMR test [1]. also state significantly lower figures (F-criterion, p <0.05) of hockey players in comparison to the control group. CVMR test indicators, reflecting the frequency of incorrect reactions to light stimulus, state a relatively perfect mechanism of differentiated inhibition, which is reflected in smaller indicators (on tendency level) by 3.2% of incorrect response reactions frequency. Herewith, the main differences are due precisely to the choice of incorrect reaction to the stimulus (wrong button) in the control group compared to the hockey players (2.4 ± 0.3 and 3.0 ± 0.4 in first and second group, respectively, p = 0.17).
The average of examined teenagers’ premature reactions, regardless of group affiliation, had the same severity type (1.03±0.19 – hockey players, 0.79±0.20 – control group teenagers, U-criterion, p=0.205). The tendency to premature reactions growing in testing is probably due to more pronounced mobility and CNS activation of young hockey players.

Conclusion. The positive effect of doing sports on the functional state of the teenagers’ central nervous system should be noted. Cognitive efficiency of teenagers with posture violation and due to this with motor activity restriction is somewhat reduced.
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Reaction time is one of the first classical psychophysiological methods for characterize the relationship between certain features of brain activity and the observable mental component of human response (Zaitsev et al., 2002) The history of his study has more than 100 years, a number of generalizing works have been published (for example, Boyko, 1964). The basic laws of its age and inter-individual variability are revealed, the methods of its study and practical application as a parameter of professional selection in identifying professional suitability for positions related to hazardous industries or risks to people's lives are well developed.

However, a sufficiently large number of seemingly private ones, but, as it turns out, very significant regularities still remain unexplored. And among them - a detailed analysis of the age characteristics of the reaction time, a variety of options for the age variability of this indicator and its relationship with the stages and characteristics of the development of the central nervous system, intelligence, temperament and other characteristics of a person’s personality.

It is known that the reaction time can act as an integral indicator of the state and development of the central nervous system (Zaitsev et al., 2002); however, we are approaching a detailed study of this issue only now. In a number of our works (Gileva, 2011a, b, 2012, 2013, and others), the connection of reaction time with the academic success of schoolchildren and the psychophysiological features of brain function was shown. It is interesting to further study the age characteristics and variability of reaction time among schoolchildren in order to identify the diversity of reactions and its influence on the success of training and other qualities of students.

The study was attended by students of a school in Yekaterinburg on the terms of voluntary informed consent, with the written consent of the parents in standard conditions: in the first half of the day, healthy, with standard verbal instruction. A total of 328 boys and 360 girls aged 10-14 years were examined. The time of a simple and complex visual – motor reaction was studied using software developed at the Department of Psychophysiology and Psychophysics of the Ural State University (now Ural Federal University). The obtained results were processed statistically using Microsoft Excel 2003 and Statistica 6.0 (StatSoft Ink. 1984-2000).

The age dynamics of average values of reaction time was studied by us earlier (Gileva, 2011a, 2012). It is shown that the reaction time decreases with age, passing through a series of stages, more pronounced for a simple visual-motor reaction. At the same time, there is a heterochrony of a decrease in reaction time, when children of the same calendar age demonstrate different levels of development in this indicator. It is characteristic that children with high academic success have lower reaction time values compared with their less successful peers.

However, this pattern for a simple and complex visual-motor reaction manifests itself in different ways, and the nature of the relationship of these indicators is complex and ambiguous. A group of subjects with low values, both simple and complex reaction time, is clearly distinguished. This group is characterized by a decrease in reaction time with age, which corresponds to the previously established patterns.

The second group of subjects, who have high reaction time values ​​in comparison with their peers, forms a kind of “plume”, often discretely different from the main group. The formation of such a plume, in our opinion, is a consequence of the heterochrony of the development of schoolchildren in terms of reaction time. It is believed that a complex sensorimotor reaction differs presence of the processes of recognition of the presented images, the selection and decision-making about the necessary action. In this case, the  reaction time consists of a simple reaction and additional time required for the passage of these processes. It would be logical to expect that the time of simple and complex reactions will show a close positive relationship, and students with a high time of simple reaction will show a high time for complex reaction. However, in children who form the plume, another pattern is observed.
There are many students among them who have high values of a simple visual-motor reaction and low values of a complex visual-motor reaction. At the same time, for these subjects, the values of simple and complex sensorimotor reactions are close in magnitude, and the time of the complex visual-motor reaction of these subjects does not differ from the main group. At the same time, their peers have these values  according to from theoretical assumptions - the time of a simple visual-motor reaction is noticeably less than the time of a complex visual-motor reaction. Thus, there is a significant differentiation of students by the time of the simple reaction, and by the time of the complex reaction there is no such differentiation.

As mentioned above, academically successful students, as a rule, have low values of a simple visual-motor reaction. The high values of the simple visual-motor response in combination with the low values of the complex visual-motor reaction in less successful children suggest that in this part of the subjects high values of the simple visual-motor response time are associated with unconscious analysis of the stimulus in the task where this not required. The test is organized as a game in which the participant on a conscious level seeks to win, therefore, we believe that this analysis occurs precisely unconsciously.

Perhaps this is due to insufficiently clear following the instructions for testing. This, in turn, can mean either a lack of understanding of the instructions due to insufficient attention, or the immaturity of the controlling mechanisms of the brain.

It can also be assumed that these children do not accurately follow instructions not only when testing reaction times, but also when performing educational tasks, which reduces the quality of their implementation and is one of the reasons for the low academic performance of children who have high visual-motor response times.

Thus, a large number of children have been identified who are distinguished by high values of a simple visual-motor reaction, with low values of a complex visual-motor reaction. Such features of the correlation of visual-motor reactions may be associated with misunderstanding of complicated instructions, including when performing educational tasks, which reduces the academic success of students.
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The problem of anxiety, its relationship with cognitive functions and mechanisms of vegetative regulation is one of the most pressing problems in modern psychophysiology and clinical psychology [1-3]. An increase in the number of anxious people, a change in the nature of the manifestations of anxiety, and a decrease in the effectiveness of psychotherapeutic correction determined the design of the present study. One of the methods for an adequate assessment of the functional state and adaptation of the organism is the study of heart rate variability (HRV). HRV allows us to study the peculiarities of vegetative regulation in various functional states.
Objective. Assess the features of the relationship of personal anxiety, heart rate variability, socio-psychological adaptation and lateral profile of medical students in the conditions of cognitive load. Research objectives:
1. To analyze the structure of personal anxiety, socio-psychological adaptation and lateral profile in motor, sensory and mental functions.

2. To analyze the dynamics of indicators of heart rate variability in terms of cognitive load.

3. To analyze the structure of the relationship of anxiety, heart rate variability, socio-psychological adaptation and the lateral profile of students in cognitive load. 

Material and research methods. Surveyed 86 students of the 1st and 2nd courses of NSMU at the age of 18-22 years (19,0±0,52). The study was conducted in the autumn-winter period with the informed consent of the students. Used psychometric, electrophysiological and statistical research methods. All subjects tested the lateral profile of the motor (leading hand, leg), sensory (leading eye, ear) preferences and lateral organization of mental functions (“Typology 2” E.S. Zharikov, A.B. Zolotov); measured levels of anxiety on the scale of Spielberger and Hanina and socio-psychological adaptation (K. Rogers and R. Diamond). 
Then a cardiointervalogram (CIG) was recorded. CIG recording was carried out with the use of hardware and software complex "Neurosoft". Registration of CIG was carried out in a sitting position successively in two stages. The first stage – CIG was recorded under physiological dormancy for five minutes (control), the second stage – when performing the test (“semantic verbal fluency”) one minute.
Temporal, spectral indicators and parameters of variation pulsometry were analyzed: heart rate (HR), standard deviation of the RR interval (SDNN) Bayevsky, voltage index of regulatory systems (IN), total spectral power (TP) and powers in the very low (VLF) range, low (LF) and high (HF) frequencies. 
The normal distribution according to Kolmogorov-Smirnov was evaluated. Correlation (Spearman's r-coefficient) and comparative analysis of mean values using Student's t-test were used. Statistical data processing was carried out in the program “Statistica 12.0”. 

Results and its discussion. At first, all subjects were distributed according to the types of the lateral profile of the sensorimotor asymmetry. The prevalence of the right profile of functional sensorimotor asymmetry (91%) was established in the sample.

An analysis of the lateral organization of mental processes revealed the dominance of the ambidextral type (67%), but with a greater manifestation of right-hemisphere characteristics (77%). Apparently, each subject had his own individual lateral profile in motor, sensory, and mental functions. 
Further, an analysis of the level of anxiety and socio-psychological adaptation was carried out. It was established that the average value of the level of personal anxiety (РА) in the experimental group was increased and amounted to 47,86±0,95 points. The study of individual indicators of anxiety revealed high values of РА in 49% of subjects, moderate – 44% and low – 7%.

At the same time, correlation analysis revealed significant associations of personal anxiety with maladaptation (r=0,674), emotional discomfort (r=0,648) and internality (r=0,628) p<0,05 in individuals with right-hemispheric organization of mental functions.

Therefore, right-brain individuals more often experience a state of maladaptation, emotional discomfort, in contrast to left-hemispheric individuals (p<0,05). This is confirmed by negative correlations of anxiety with left hemispheric asymmetry (r=-0,467; p<0,05). It can be assumed that individuals with left hemispheric asymmetry have a low level of anxiety. 

In addition, according to the results of the unified state exam (USE) and the examination session, a significant correlation between personal anxiety and learning success was revealed (r=0,381; p=0,05). So, for this group of subjects, a high level of anxiety and a decrease in socio-psychological adaptation (SPA) are characteristic.
Further, a comparative analysis of indicators of heart rate variability differentially in people with low and high anxiety found a significantly increase in the number of heart contractions in all subjects (p=0,002). Various mechanisms of heart rate regulation associated with anxiety levels have been established. 
In highly anxious personalities, the central contour of heart rate regulation (HR) prevailed, and the sympathetic level of the autonomic nervous system increased. SDNN decreased, the IN of regulatory systems increased, and the total spectral power and power decreased in the range of very low, low and high frequencies.

In low-anxious subjects, the autonomous regulation circuit of the SR dominated: SDNN increased, IN decreased, total spectral power increased due to an increase in the power contribution in the VLF frequency range, indicating an increase in metabolic processes and energy consumption. 

Findings. The features of the relationship of anxiety and heart rate variability and the possible psycho-physiological mechanisms of heart rate regulation in terms of adaptation to cognitive activity are shown.
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In recent years, interest in the change in the functional asymmetry of the brain (FAB) during ontogenesis has increased. FAB changes in practical life, professional activity, in the process of sports improvement [1]. Asymmetry reorganizations go at different speeds for different people at different stages of ontogenesis, in some cases the changes do not occur or they change contrary to expectations [2]. Sologub E. B. [3] states that manual asymmetry (MA), possibly the most labile indicator of FAB, is restored in athletes with fatigue and stress. Congenital MA mechanisms can be distinguished by a high degree of conservatism, which complicates a person’s adaptation to the conditions of existence [1]. The boundaries of changes in the FAB MA are still not defined; the nature of these changes also needs to be studied. In a typical case, the left and right hemispheres use different mechanisms to control motor skills. It is known that the right hemisphere is better adapted for integrative processes, postural-tonic functions; the left one is mainly responsible for the execution of precise small-motor tasks.

MA studies of young people involved in various sports have shown that MA can change in a short time. These observations are also true for children of 6–8 years old, engaged in wrestling. Indicators of the left hand and, apparently, of the entire left half of the body behave most conservatively. So the number of young men with a leading left hand when performing support functions varies in different groups of sports specializations in the range from 67% to 81%, and does not significantly change in ontogenesis, regardless of the level of physical activity. In children 6-8 years old, these are less - about 30%, the rest use the left and right hands as a support, and in 40% only the right hand. Later, in about a year, the number of right-handed and two-handed drastically decreases with the implementation of certain functions (for example, retention of a shovel), the figures approach those in adult boys.

However, if you control the left hand to train to perform small-motor movements, significant changes occur. For example, more than half of football players and wrestlers test for the distribution of chips, cards, perform with two hands, although earlier skills that require high precision movements, for example, writing, implement only the right hand. The reduction in motor lateralization mainly occurs due to an increase in the ability to perform a series of fine-motor movements using the left hand.

As a result of multidirectional processes, in the majority of athletes who do not specifically train one-handed control (wrestlers, football players), the right-handedness ratio approaches 30-40% [4], which apparently reflects the optimal level of adaptation required for solving practical problems.
References

1. Leutin, V.P. Functional brain asymmetry: Myth and reality / V.P. Leutin, E.N. Nikolaev. - S-Pb.: Speech, 2005. - 368 p.

2. Davydova, S.S. Change of manual asymmetry in ontogenesis
at different levels of physical activit / S.S. Davydova, V.S. Sychev. - S-Pb.: Journal of Psychophysiology. - № 1. – 2018. – p. 116-119.
3. Solodkov, A.S. Human physiology / A.S. Solodkov, E.B. Sologub. - M .: Sport, 2015. - 620 p.

4. Bragina, N.N. Human functional asymmetry / N.N. Bragina, T.A. Dobrokhotova. - M .: Medicine, 1988. - 240 p.

FEATURES OF THE INTERRELATIONSHIP BETWEEN 
EMOTIONAL INTELLIGENCE AND 
HEART RATE VARIABILITY INDICATORS IN TEACHERS AND STUDENTS

Dobrin A.V.
Russia, Yelets, Bunin Yelets State University 

doktor-alexander@mail.ru
Recent studies show that the success of the learning process depends on how effectively the teacher can assess the emotional reactions of students and build the learning process on their basis [10;11]. The importance of an adequate understanding of emotions is due to the fact that this information allows the teacher to organize interaction with the participants of the learning process, which will help them develop a positive attitude to the learning process and, as a result, increase the success of the learning process.

At the same time, the learning process is often accompanied by emotional tension, which leads to increased emotionality of teachers [2] and, as shown by numerous studies, contributes to the occurrence of cardiovascular diseases [9;12;16]. It is known that emotional intelligence, being a tool for managing the emotional state, makes it possible to understand as well as control emotions, thereby increasing the effectiveness of the learning process. Emotional intelligence is one of the most important factors determining the success of the learning process [1], as it allows to create effective communication [8;14]. In addition, emotional intelligence is interrelated with the ability to overcome emotional tension and stress [7], which, according to various studies, can accompany the professional activity of the teacher.
It is known that the functioning of the cardiovascular system is interrelated with the features of the organism’s adaptation to various external influences, including emotional ones [15], and the heart rate variability (HRV) is an indicator reflecting the response of the cardiovascular system to emotional influences [3;4].
In this regard, one of the objectives of our research was to study features of the interrelationship between HRV indicators in teachers and students under emotional strain and parameters of emotional intelligence in order to identify the features of the interrelationship between the regulatory effects of the autonomic nervous system (ANS) on the heart rate while being under emotional strain. In our opinion, these data can provide information on how emotional intelligence will predetermine the nature of the emotional response, contributing to the preservation of health and the success of the learning process [6].
The experimental research included a survey of teachers (8 people, average age 28±3,8 years) and graduate students of the pedagogical training course (27 people, average age 21±0,43 years). In order to diagnose emotional intelligence, we used the EmIn method (D.V. Lyusin) [13]. The features of heart rate variability were studied using the OMEGA-M software and hardware complex [20].
According to the results of the research study, it was established that there is an interrelationship between the general level of teachers’ emotional intelligence and such an indicator of HRV as «VLF» (R=0,906, R2=0,822, P=0,005). A negative correlation coefficient indicates that the higher the emotional intelligence level, the lower the activity of the sympathetic part of the autonomic nervous system in the regulation of heart rate [4;5;18]. Research studies show that this parameter is associated with psycho-emotional strain [18] and, consequently, a higher level of emotional intelligence among teachers compared with students (emotional intelligence for teachers – 3,33±0,51, for students – 2,00±0,90 according to Student’s t-test) allows to control emotional reactions and as a result, the influence of the emotional situation on the heart rate decreases. In turn, a negative correlation coefficient of this emotional intelligence component with «VLF» (R=0,904, R2=0,821, P=0,005) makes also clear that a high level of emotional control contributes to a decrease in sympathetic influences on the heart rate of teachers.
We also revealed a relationship between the general level of emotional intelligence and the «VLF» indicator (R=0,992, R2=0,984, P=0,001) in students. However, in the sample of students, these parameters have a positive correlation coefficient and, therefore, with an increase in the level of development of emotional intelligence, students have an increase in the effect on the heart rate of the sympathetic part of the autonomic nervous system. Research studies established that the increase in the power of the «VLF» waves due to the impact of psycho-emotional strain indicates the body’s hyper-adaptive response [18]. In our opinion, the interrelationship between a higher level of emotional intelligence and high values of this HRV indicator in students shows that students, unlike teachers, understand other people’s emotions worse (teachers’ level of emotional understanding is 3,16±0,40, whereas students’ level is 1,60±1,03 according to Student’s t-test) and, therefore, cannot correctly use emotional information when regulating their behavior, which leads to the stress of adaptation mechanisms.
The fact that students have a shift in the regulation of heart rate towards the increase in the impact of the sympathetic part of the autonomic nervous system on heart rate is indicated by the interrelationship between emotional intelligence and the «LF» indicator (R=0,992, R2=0,983, P=0,001), and the positive correlation coefficient of these parameters suggests that an increase in the level of emotional intelligence is accompanied by an increase in the activity of the sympathetic part of the autonomic nervous system in the regulation of heart rate.
Thus, we found that in the regulation of heart rate in a situation of emotional strain, activation of the suprasegmentary level occurs in teachers [3], while students in a situation of emotional strain experience an increase in the impact of the sympathetic part of the autonomic nervous system in the regulation of heart rate which results from the stress of adaptive systems.
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The health level of the population has regional specificity [6-7]. Thus, under the North conditions the organism experiences the stress of various functional systems, the central nervous system and the mental sphere from an early age [1-3]. The health of adolescent girls who make up the demographic reserve of the country is alarming [7–8]. Indicators of the level of neuropsychic adaptation reflect the level of mental health, its violation is expressed in the manifestations of anxiety, depression, frustration, aggressive reactions, neuroticism, psychopathization and the associated psycho-autonomic syndrome [3-4]. Adolescent girls with impaired neuropsychic adaptation are characterized by a low current functional state of the central nervous system, reduced performance, fatigue, and weakened attention [2]. Against the background of high anxiety, secondary emotional problems may appear which in turn may adversely affect the somatic and reproductive health of girls [3].

Based on the above it is important to conduct research to identify at-risk groups among adolescent girls in terms of neuropsychological adaptation.

The study was aimed at exploring the characteristics of the mental state in adolescent girls of Magadan with different levels of neuropsychological adaptation.

Object and research methods

A total of 162 girls at the age of 15–17 born and living in the North, from three schools in the city of Magadan, were examined. Standardized techniques were used to assess the current mental state. The level of situational (SA) and personal (PA) anxiety was determined using the Spielberger-Khanin method: under 30 points the low anxiety was recorded; 31–45 points meant the moderate anxiety; 46 points or more - high anxiety. They also used the method of the level of social frustrated adolescence (LSF-adol.). The questionnaire allows to determine the risk of impairment of mental adaptation in various social spheres. The methodology includes 20 aspects of personal-social relationships satisfaction of which the subject assesses on a five-point scale. The degree of autonomic lability was determined by the Degree of Autonomic Lability (DAL) questionnaire (St. Petersburg Institute named after V. M. Bekhterev).

The distribution into groups was made on the basis of a neuropsychic adaptation test (NPA) [5]. The NPA test includes 26 statements reflecting neurotic and neurosis-like manifestations in the emotional-affective sphere. The final score correlates with the main categories of the adaptation scale determining the individual’s place on the neuropsychological adaptation continuum. As a result 2 groups were identified: the 1st group was made up from low-adapted girls who demonstrated a high (more than 30 points) rate on the NPA scale (in total 70 girls that was 43% of the sample); the 2 nd group were highly adapted girls with a low rate of the NPA (92 girls, 57%).

Statistical data processing was performed using the Excel-97 and Statistica-6 application software package. To determine the statistical significance of differences, the Student’s t-test was calculated.

Research results and discussion

Studies have shown that 43% of the examined girls had experienced disorders in neuropsychological adaptation. According to the NPA norm, among the most common complaints of the girls were lowered or depressed mood, a change of mood for no apparent reason; irritability, temper; tendency to tears, gratuitous anxiety (46%). The presence of strong feelings of guilt were found in 40% of the girls. Uncertainty in themselves and their abilities were mentioned by 28% of the subjects.

The table presents data from the study of psychological indicators by the girls, taking into account the level of neuro-psychic adaptation. We could see that the indicators of situational and personal anxiety in low-adapted girls were significantly (p <0.05) higher than in highly adapted ones. Moreover, the average values of PA in girls of the 1st group corresponded to high anxiety. That is, violations in the field of neuro-psychic adaptation affect the properties of the individual.
Besides, girls with low neuropsychic stability demonstrated a significantly (p<0.05) more pronounced degree of autonomic lability (Table). In general, according to the DAL questionnaire, the maximum number of allegations fell on headaches (75%) and ripples in the eyes (70%). Dizziness and blackening in the eyes with orthostatic test (66%) were common. At the same time, 45% of girls reported signs that were assessed as meteosensitivity; about 40% indicated various allergic manifestations. A study of the rate of frustration (that is, the impossibility of the individual realizing their actual social needs) in the subjects showed that pupils with low neuropsychic stability (p<0.05) were the most frustrated in various areas of social functioning (Table).

Table

Psychological indicators observed in adolescent girls of Magadan with different levels of neuro-psychic adaptation (M ± m)
	Studied parameters (points)


	Girls

	
	1-st group (n=70)
	2-nd group (n=92)

	Neuro-psychic adaptation
	42±1.5
	17±0.7*

	Situational anxiety
	44±1.5
	37±1.1*

	Personal anxiety
	46±1.4
	36±1.2*

	Degree of autonomic

lability
	23 ±0.9
	17 ±0.8*

	Level of social frustration
	2±0.1
	1.7±0.1*


*- significant difference between the parameters at p<0.05.

Correlation analysis of the data showed a high binding force of the indicator of NPA with PA (r = 0.65–0.70, p<0.01). Also recorded were positive correlations of the indicator of the NPA with the LSF-adol. parameters (r = 0.47, p<0.01), DAL (r = 0.50, p<0.01). The revealed correlations testified to the formation of emotional disorder symptom complex in girls with the low level of neuropsychic adaptation within which a combination of autonomic lability, irritability, anxiety and frustration reactions was observed.

Thus, schoolgirls with low levels of neuropsychic stability differ from others by more pronounced neurotic and neurosis-like manifestations in the emotional-affective sphere, situational and personal anxiety, autonomic lability, and social frustration. As a result, low-adapted northerner girls can be considered a rather vulnerable group, a rather high percentage of examined girls with low levels of neuropsychological stability cause concern. Their reproductive potential is lower than that of highly adapted ones; their psychic reserve expenses are elevated. This requires the closest attention of mental health professionals.
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Изучение роли зеркальных нейронов в формировании речи является актуальной задачей современной психофизиологии. Согласно популярной в настоящее время гипотезе [1], зеркальные нейроны могут служить нейрональной основой для интерпретации действий, подражательного обучения и имитации поведения других людей Считается, что характерным ЭЭГ- коррелятом активации зеркальных нейронов является депрессия мю-ритма частотой 8-13 Гц, который регистрируется в центральных областях коры и не подавляется при зрительной и слуховой стимуляции [2]. Вместе с тем, проведенные в этом направлении исследования дали неоднозначные результаты. В частности, они  показали, что подавление мю-ритма может быть использовано как индикатор активации зеркальных нейронов человека, но эффект слабый и ненадежный и легко смешивается с подавлением затылочного альфа-ритма [3]. Некоторые исследователи [4] выделяют в мю-ритме два поддиапазона 8–10 и 10–12 Гц, которые, по их мнению, функционально различаются. В отдельных  исследованиях обнаружены значительные индивидуальные различия   реактивности мю-ритма при выполнении двигательных задач [5].

 Целью настоящего исследования явилось изучение активности зеркальных нейронов у человека при наблюдении, произнесении и мысленном воспроизведении эмоционального и неэмоционального слов в зависимости от латеральной организации мозга. В исследованиях участвовали добровольцы (более 40 человек), юноши в возрасте 18-27 лет. Все испытуемые дали информированное согласие на участие в данном исследовании. В ходе предварительного обследования изучали особенности латеральной организации мозга с определением ведущей руки (методом анкетирования) и речевого полушария (дихотический тест). В сериях с наблюдением  за произнесением слов испытуемый наблюдал за оператором, который, в зависимости от инструкции, беззвучно одними губами произносил слово «Раз» или «Боль», когда стрелка секундомера  на экране монитора пересекала деления 0, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50 и 55 с. Всего стрелка секундомера совершала 5 оборотов. В сериях с произнесением и мысленным воспроизведением слов испытуемый сам выполнял указанную деятельность. При наблюдении, произнесении и мысленном воспроизведении слов регистрировали ЭЭГ в лобных, центральных, височных, теменных и затылочных отведениях по системе 10-20%. С целью пространственной локализации зеркальных нейронов в части опытов в тех же условиях исследовали активность мозга с помощью функциональной магнитно-резонансной томографии (фМРТ). В качестве ЭЭГ - маркеров активации  зеркальных нейронов использовали  депрессию мю-ритма и корковые взаимодействия на частоте этого ритма между центральными и другими зонами коры. С целью изучения корковых связей на частоте мю-ритма ЭЭГ предварительно фильтровали. При обработке полученных данных подсчитывали максимальные значения кросскорреляционных функций и оценки спектральной мощности на коротких (1,5 с), лишенных артефактов, отрезках  записи ЭЭГ за 3 с (фон) и 1,5 с (этап подготовки) до пересечения стрелкой секундомера соответствующего деления и сразу после указанного события (этап выполнения действия). Полученные значения коэффициентов корреляции и оценки спектральной мощности усредняли отдельно для каждого этапа деятельности, для каждой серии и по всем испытуемым. При статистической обработке  ЭЭГ - данных использовали пакет "MatLab v6.5", корреляционно-спектральный анализ, непараметрический дисперсионный анализ и критерий Вилкоксона для связанных выборок.  Обработка фМРТ - данных проводилась  с помощью пакета SPM8. В рамках каждой из парадигм были проведены попарные сравнения на основе статистики Стьюдента и получены индивидуальные и групповые статистические карты с уровнем значимости p<0.001. Все полученные статистические карты наносились на шаблонное Т-1 изображение и производилась анатомическая привязка «активных» вокселей к атласу ICN.  

Установлено, что выполнение деятельности, связанной с наблюдением, произнесением и мысленным воспроизведением слов, сопровождается статистически значимым (p<0,05) изменением спектральной мощности мю-ритма: ее снижением на   одних частотах и повышением на других. Оказалось, что эти изменения спектральной мощности мю-ритма сопровождаются  статистически значимым (p<0,05)  усилением уровней корковых связей на частоте этого ритма между центральными и лобными, височными, теменными и затылочными зонами коры. Характер этих изменений существенно зависит от эмоциональной значимости слова,  вида и этапа выполняемой деятельности. 

Дисперсионный анализ позволил обнаружить статистически значимое (p<0,05) влияние факторов «Мануальное предпочтение» и «Речевое полушарие» на спектральные характеристики мю-ритма при наблюдении, произнесении и мысленном воспроизведении слов. Оказалось, что влияние этих факторов зависит от этапа выполняемой деятельности, зоны отведения ЭЭГ и частоты мю-ритма.  

Результаты ФМРТ - сканирования мозга показали, что  при наблюдении за произнесением слов активируются нейроны левой нижней лобной извилины, правой задней области средней височной извилины, правой области угловой извилины, которые, вероятно, являются частью системы зеркальных нейронов, а при произнесении и мысленном воспроизведении слов активируются нейроны предклинья,  левой и правой областей  языковой извилины, которые, по-видимому, являются частью системы продукции речи. 

Настоящее исследование выполнено при поддержке гранта РФФИ  № 18-013-00758. 
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Despite the growth of automation of production, today there are still many areas where production is associated with manual labor, which creates certain difficulties with the selection of workers with a certain personal profile, and with the prevention of reducing their performance and professional deformations.

Thus, the laboratory staff of the research Institute work in conditions of high monotony of work, a large amount of manual labor, considerable tension and increased responsibility. Their working conditions are characterized as harmful (3, 4 groups of pathogenicity), they have to work in overalls in rooms of different categories of sterility. The high level of responsibility of laboratory technicians is due to the need to avoid defects in the products, while the routine work and fatigue can prevent this. The need to study the characteristics of the personality of workers in connection with the prevention of reduced performance and the appearance of marriage in the product caused the relevance of the chosen topic of work. 

Organization of research. The sample of subjects was made by laboratory assistants of one of research institutes of Ufa, (n=70). All subjects were female with an average age of 40.2±5.1 years and a work shift of 8 hours.

Method of research. A computerized test of Huston "Landolt Rings" and the five-factor questionnaire of personality test ("Big five"). 

The results of the study and their discussion. 

Table 1 presents the results of the correlation analysis, reflecting the relationship between the individual psychological characteristics of employees and their level of performance

Table 1.

The relationship between personal characteristics (factors) and performance laboratory (Pearson)
	Indicators
	R

	Age
	number of deleted rings
	-0,551**, при р = 0,000

	number of additions
	a Factor of 5.5 (plasticity-rigidity)
	-0,411**, при р = 0,001

	
	Factor 5.1 (curiosity-conservatism)
	0,362**, при р = 0,004


As can be seen from the results, the age of the subjects is negatively correlated with the number of crossed out rings (according to Landolt) at the level of significance p≤0.01 (R = -0.551, at p = 0.000), i.e. the older age is associated with lower performance – the older the person, the less his performance. 
Also, age showed a strong negative relationship with the primary factor of plasticity-rigidity (R = -0.411, at p = 0.001). 
Since higher rates characterize plasticity, it can be concluded that older age causes greater rigidity (less plasticity) – the older the person, the greater rigidity he demonstrates. The indicator of the number of correct additions ("test for Krepelin") correlates positively with the curiosity – conservatism factor (R = 0.362, at p = 0.004), i.e. the closer the subject is on this scale to curiosity, the higher his performance. 

Thus, we found out that there are connections between psychological features of the personality and its working capacity. In our sample, these relationships are manifested in the fact that extroverted, active, plastic, prone to domination laboratory show a higher level of performance, and introverted, conservative, rigid – a lower level.  
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Psychophysiological approach in the study of adaptive mechanisms of students, involves the study of the functional state of the individual in terms of certain activity according to the parameters of its effectiveness [2]. The functional state of the body is due to the activation of the central elements of the nervous system and depends on the characteristics of the cerebral processes at a given time, which determines the level of functional capabilities of the body and the efficiency of the individual as a whole. Sensorimotor coherence occurs at different brain levels and according to research [1, 3] is a marker of the functional state of the CNS.
The most effective cognitive activity of students is observed in the normal functional state of the CNS, corresponding to the physiologically optimal level of activation of the nervous system in the state of wakefulness [2, 3].
Materials and methods. Studies of integral indicators of the central nervous system activity and cognitive efficiency were conducted on first-year female students (total sample size 114) of the South Ural State Humanitarian Pedagogical University with the help of hardware-software complex "BioMouse Research" ("Neurolab" Ltd, Moscow).
Neurodynamic indicators of a simple visual-motor reaction (SVMR) make it possible to evaluate one of the leading properties of the central nervous system – the mobility of nerve processes (the speed of a nerve impulse along the elements of a reflex arc), the stability of human sensorimotor reactions in response to light stimulus of the same intensity. The test for determining the speed of a simple visual-motor reaction can be considered as an integral characteristic of the human CNS, since the activation of the two leading sensor systems occurs. The cognitive efficiency of the surveyed student population was assessed by the calculated criteria of SVMR by Zimkina-Loskutova: the system functional level (SFL), the reaction stability (RS), the functional capabilities level (FCL). In order to minimize the negative impact of environmental factors, the survey was conducted during the intersessional period, after the stage of adaptation to the educational process in the university (October), in the first half of the day, on a voluntary basis, relatively healthy students.
Mathematical and statistical analysis of the results was performed using Microsoft Excel and Statistica v.7.0 software.
The results of the study and its discussion. Comparison of the average sample results with the standard values [4] indicates the average level of severity of the nerve process mobility, the speed of the studied student’s nervous system is optimal (see table 1).
The frequency distribution of the qualitative characteristics of the examined students’ sensorimotor reactions characterizes the prevalence of female students with an average mobility level (46% of the sample surveyed) with a relatively even distribution of people with signs of inertness and high nerve process mobility in the CNS (25% and 29%, respectively).
The average level of severity of the nerve process mobility characterizes the optimal switching of attention from one type of activity to another, which was convincingly proved in the framework of the dynamic relationship neurophysiological study of sensorimotor integration with cognitive information analysis systems [5].

The insignificant range of CV (the coefficient of variation as a whole does not exceed 30% of the range) of the analyzed indicators of students' visual-motor reactions indicates the homogeneity of the sample surveyed. The frequency of incorrect reactions in testing SVMR, reflecting the signal skips and premature presses, characterizes the activity reliability. The results indicate a high level of activity reliability (about 95%) when performing the sensorimotor test, which is consistent with the values of the students’ CNS functional status indicators described above.
Table 1

Generalized indicators of first-year students’ sensorimotor reactions, (n=114).

	Indicator
	M±m, ms
	σ, ms
	СV, %

	SVMR, ms
	224,72±1,91
	20,21
	9

	SFL, standard unit
	5,01±0,07
	0,57
	11

	RS, standard unit
	2,50±0,06
	0,75
	30

	FCL, standard unit
	5,16±0,09
	0,87
	17

	Activity reliability, standard units

	94,98±1,52
	6,55
	7


The results of the students’ background psychophysiological state study indicate the optimal functional state of the visual and somatosensory analyzers of the examined.
The analysis of the data in the table characterizes the high indicators of the general functional state (SFL - 5.01 ± 0.07 standard units) and the functional capabilities level (FCL - 5.16 ± 0.09 standard units) with an average level of the reaction stability expression (average RS - 2.50 ± 0.06 standard units.), which reflects the high functional state of the examined female students’ CNS.
The obtained results characterize the adaptive response mechanisms of the CNS, indicate an increase in the functional level of the adequate actuating functional system of the surveyed student population that meets the needs of this cognitive activity.
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In recent decades, a high social importance and scientific relevance has acquired the problem of communication of individual characteristics of the individual and such aspects of her professional activity as performance and fatigue. In the modern world, during the economic growth, production development and increase of overproduction, there is an acute problem of quality training of qualified specialists in any field, the level of requirements for specialists is growing. 

However, there are almost no studies related to the influence of personal characteristics of the employee on his performance and fatigue. We believe that in modern working conditions, when the requirements for specialists are significantly dependent on the specifics of the work and are constantly growing, there is a need to collect and analyze data on the impact of personal characteristics on the performance and fatigue of the employee.

Organization of research. The sample of subjects was made by laboratory assistants of one of research institutes of Ufa, (n=70). All subjects were female with an average age of 40.2±5.1 years and a work shift of 8 hours.

Method of research. For work we use "Score by Crepeline", "Landolt Rings". 

The results of the study and their discussion. 

The average value according to the results of data processing by the method of "Landolt Rings" (the number of crossed out rings) was 94.5±4. The median is 91, and the most common values are 67 and 70 (three subjects crossed out so many rings). The negative value of the kurtosis (-0.696) indicates that the graph is flat – topped, and its value – that there is an asymmetry, i.e. the distribution of values is not symmetrical, shifted relative to the average in the direction of increasing efficiency (asymmetry (0.508) - a positive number), but is within the norm. The standard deviation is 31.2, i.e. about 67% of the subjects showed performance in the range from 63.3 to 125.7 the number of crossed rings. The minimum value is 48 and the maximum value is 164.

Thus, for this group of subjects will be normal performance in terms of the number of crossed – out rings (according to the method of "Landolt Rings") – from 63.3 to 125.7 of their number, less than 63.3 – below the norm, more than 125.7-above the norm.

Performance indicators, according to the results of the method of "Landolt Rings" And "account for Krepelin" (table. 1, 2).

Table 1. 

Performance indicators by the method of  “Landolt Rings”

	 Indicator
	1 sample

10.00
	2 sample

11.30
	3 sample

13.00
	4 sample

14.30
	5 sample

16.00
	6 sample

17.30

	Number of characters viewed
	24,1
	18,4
	19,3
	20,8
	6,2
	7,2


With a decrease in efficiency, as a rule, a greater number of errors are committed, which in our study is reflected in table 2 and the data are obtained using the method " account for Krepelin»  

Table 2. 

Performance indicators by the method of  « Krepelin account » 

	Indicator
	1 sample

10.00
	2 sample

11.30
	3 sample

13.00
	4 sample

14.30
	5 sample

16.00
	6 sample

17.30

	Number of errors
	5
	4
	9
	7
	9
	10


As can be seen from the results, a strong decrease in efficiency occurs to the last, sixth sample. In addition, the results showed that the decrease in efficiency develops as follows: there is a small increase in efficiency in the fourth sample, which corresponds to the second wave of the physiological curve of human performance. In subjects, there is a gradual increase in the number of errors committed per shift, which may indicate a cumulative effect of fatigue accumulation. 

Thus, it is established that the average performance is at (high) level. But during the work shift there is a decrease in performance indicators, which reflect the diagnostic data: it is noted that fatigue accumulated gradually with a gradual increase in the number of errors. By the end of the work shift it reached its highest level. The data obtained will allow to learn more about the processes of reduction of efficiency and to apply measures for the prevention of fatigue in a timely manner.
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Dependent behavior is a threat not only to the health of the individual, but the welfare of society as a whole. Many dependencies begin to form in adolescence [2, 4]. Due to the intensive transformation of the information environment, much attention is paid to the study of computer, gaming and Internet addiction in adolescents [5]. 
In the past five years there have been much less frequent publications on food addiction [3]. At the same time, the prevalence of eating disorders and diseases of the endocrine system, including diabetes and obesity, is increasing in Russia, including among children and adolescents. [7]. These pathologies are associated with a number of personality traits that impede, in our opinion, the social adaptation of a person [1]. 
In this regard, it is relevant to study the characteristics of adolescents who are prone to the development of various forms of addictive behavior.

Objective: to identify addictions, the tendency for which is most common in the adolescent environment and the comparison of the psychosocial characteristics of adolescents with a high and low degree of inclination to these dependencies. It was interviewed for this purpose 164 lyceum students aged 13 to 16 years, of which 80 were girls and 84 boys. The study was conducted in accordance with the requirements for the organization of work with minors.

As was shown earlier, as a result of diagnosing the propensity for various dependencies (by G. V. Lozovaya), among 164 teenagers of both sexes, 47 (28.6%) showed a high tendency to develop different types of dependencies [6]. Analysis of the results, taking into account not only a high but also a moderate degree of susceptibility to the formation of addictions, showed that among the examined adolescents the tendency to the formation of food dependence is most often observed. A high degree of propensity was detected in 16% of adolescents, the average - in 40%. 
In second place was a tendency to TV addiction: a high degree was found in 5% of respondents, the average - in 34% of adolescents. Computer dependence was only in third place in terms of prevalence: a high degree of inclination was typical for 5% of respondents, an average degree for 31%. 
In fourth place, the incidence of drug addiction and dependence on a healthy lifestyle was prevalent. In 28% of adolescents, the average degree of propensity for dependence on a healthy lifestyle was found, the propensity for drug dependence was expressed in a high degree in 2% of the examined, in an average degree - in 26%. Contrary to expectations, the propensity to play addiction took only fifth place: in 3 % it was high and in 23% the average degree of propensity. Attention is drawn to the fact that 100% of adolescents who participated in the study had a low inclination to both alcohol and drug addiction. Only two people (1%) have a moderate inclination to tobacco dependence.

Only one fifth of adolescents showed a low inclination to all addictions. About a third were prone to any one dependence, another third - to two dependencies, and about one fifth were characterized by the presence of three or more dependencies.

At the next stage of the study, the peculiarities of the psycho-emotional state of adolescents with a high tendency to develop the three most common addictions — food (20 people), television (7 people) and computer (8 people) in comparison with peers who did not have a high propensity for any kind of (15 people).

The determination of the reliability of differences between the studied groups was carried out using the Mann-Whitney U-test. It was found that the level of sociability (by V.F. Ryakhovsky) of adolescents of the two groups did not have significant differences, due to the large variability of this indicator in each of them. 
The same was the situation with self-control in communication (by M. Snyder). Analysis of the results of diagnostics of indicators and forms of aggression (by A. Bass and A. Darki) revealed that adolescents with a high tendency to develop addictions (hereinafter referred to as group A) differed significantly from adolescents without a high tendency to addictions (group B) in a number of indicators. In group A, significantly higher than in group B, there were values ​​of physical aggression (p = 0.0003), irritation (p = 0.007) and offense (p = 0.002). Accordingly, both the hostility index (p = 0.007) and the aggression index (p = 0.0001) in adolescents of group A had higher values ​​compared to group B. 
In addition to higher rates of aggression and hostility, adolescents of group A differed from adolescents of group B and higher values ​​of school anxiety according to B.N. Phillips (p = 0.004). At the same time, the general self-esteem (according to GN Kazantseva) in adolescents of group A, on the contrary, was significantly lower (p = 0.031) than in group B.

Thus, the propensity for food addiction is the most common in the two sexes studied, a high and medium degree characteristic of half of adolescents. More than a third of adolescents have a tendency to develop television addiction, which is more common in girls, and computer addiction, more often detected in boys. 
Adolescents with a high degree of tendency to these addictions differ from peers with a low degree of of tendency to these addictions by lower self-esteem and higher values of indicators of aggression, hostility, and also school anxiety.
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Participation in the hostilities is a stressful event of an exceptional nature, causing general distress in almost any person, provoking numerous complex consequences, leading to an increase in conflict, including a decrease in satisfaction with family life [2].  The negative consequences of extreme stressful factors of high intensity form both acute and in most cases chronic (stuck) difficult family situations. These difficult situations indirectly negatively affect the success of professional self-realization the people of dangerous professions. If the timely rehabilitation is absent, family members are able to launch mechanisms of mutual decompensation, which need a timely psychological correction to increase moral and psychological stability [4]. One of the modern rehabilitation methods designed for the directed non-drug change the individual psycho-physiological and personal adaptation characteristics of a person in the direction needed for rehabilitation tasks is the biobehavioral therapy conducted with the use of modern computer equipment equipped with adaptive feedback capabilities [3]. A hardware-software complex with biofeedback combines psychophysiological diagnostic methods that assess individual abilities for optimal functioning under the conditions the active stress factor with corrective procedures that enhance self-regulation skills [5].  The technology includes a set of procedures that allow using the external feedback circuit to transmit information to a person about the state of his body functions, which makes it possible to develop skills for self-regulation (physiological and psycho-physiological indicators).

In this regard, we carried out rehabilitation activities, the purpose of which was the correction the negative psychophysiological changes in family members of representatives of hazardous occupations in the process of mastering self-regulation skills, as well as studying the dynamics patterns of the studied physiological indicators in the mode of computer biocontrol.

Materials and methods.  The study involved 47 women 19-56 years old, (age 29.3 ± 4.7 years old) - the family members of dangerous professions who applied for help to the psychotherapy office with complaints of violations of family relations, and they did not have a history of self-regulation.  As a toolkit for improving adaptive reserves, we used BOS-PULSE with a PULSE module with game plots.  Patients were given the task of increasing the RR-interval - the time interval between two consecutive heartbeats, as the inverse of the heart rate, by at least 1% (Eff RR> 1%), despite the stressful competitive game plot.

Results, discussion.  The subjects underwent a course of biobehavioral therapy using the «Vira» - biofeedback and recreational game, which is a psycho-physiological model of a stressful situation, performed in the game plot.  The rehabilitation course consisted of 8–10 diving sessions, in which the player’s speed was inversely proportional to the pulse, and consisted of 7–15 attempts with a total duration of 20–30 minutes.  For the pulse recorded by the photoplethysmographic method, a spectral analysis of the heart rate variability was carried out [1] using the “Report” game biocontrol data processing program.

 In general, in women were revealed positive dynamics of psycho-physiological indicators.  By the end of the training course, all the subjects mastered the skill of increasing RR-intervals.  The average value of the tension index of the regulatory systems of Bayevsky to the biocontrol course was 56.8 + 25.4, the maximum value was 129.7, the minimum - 29.3.  The average value of the Baevsky vegetative balance index (VBI) was 84.5 + 45.2, the maximum value - 178.2, and the minimum value - 33.8.   The use of training contributed the activation of self-regulating behavior, psychological self-adaptation, including complex cognitive and emotional mechanisms to ensure targeted actions in a stressful situation, and thereby increasing the level of health and life quality the  members of dangerous professions. A steady increase the cardiointerval was an indicator of the growth of resistance to stress loads, indicating a decrease in the level of functional stress, the formation of a positive attitude towards reality and, indirectly, to improve the relationships with other family members.

Conclusion.  Passing a course of biobehavioral therapy led to positive changes in the psychophysiological state family members of dangerous professions.  The change in the degree activation of the parasympathetic nervous system was preceded by a change in the individual mode of self-regulation accompanying an effective session. In the process of mastering the skills of self-regulation the emotional state, it was possible to form a new model of behavior, expanding the idea of ​​stabilization the psycho-physiological indicators.  Correctional trainings with the use of biocontrol technology also harmonized personal adaptation characteristics, formed and reinforced in women the conditioned reflex self-regulation skill, and corrective behavioral stereotype of activating the reserve capabilities of the organism. Effective behavioral strategies of self-regulation developed by women have contributed to training the productive techniques to counteract stressors related the specifics of the professional activities of their husbands and, accordingly, to balance the family microclimate.
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Phenylketonuria is a hereditary disorder of amino acid metabolism, leading to severe damage to the central nervous system. With the introduction of a mass screening program for newborns for hereditary metabolic diseases (neonatal screening), children with phenylketonuria began to be detected and treated in the first weeks of life, which helps prevent mental retardation in most cases.

It should be noted that the introduction of the program for the mass detection of PKU among newborns made it possible to prevent the development of mental retardation in a large number of patients. However, modern studies aimed at a more subtle assessment of the state of mental processes have shown that despite early detection and timely initiated diet therapy, children with PKU suffer from certain intellectual deficiencies. In the clinical symptom complex of this disease, disorders of the central nervous system prevail, primarily cerebral disorders: mental retardation (from mild retardation to imbecility), impaired static-motor development, the presence of a convulsive syndrome, emotional lability, increased excitability, disinhibition, speech disorders.

Despite the significant number of scientific studies on phenylketonuria, to date, several aspects of the problem of this pathology have not been sufficiently studied. First of all, this refers to the psychological assessment of the self-attitude of children suffering from phenylketonuria.

It is known that the method of choosing the color of Max Luscher, used in psychodiagnostics of individual personal properties of a person, facilitates the understanding of the current state and problems with which the emotional intensity of a particular individual is connected. L.N. Sobchik (2001) notes that with the help of this method, the personality and the range of variability of its manifestations under the influence of external circumstances are studied, as well as protective and compensatory behavioral mechanisms that are activated during emotional stress.

The complex and multidimensional color perception phenomenon demonstrates the conjugate effect of color on the psychological and physiological levels of human organization. The technique of M. Luscher, identifying the test subject’s unconscious reactions to color standards, reflects the prevalence of trophotropic (desire for rest) or ergotropic (desire for activity) tendencies in the self-regulation of autonomic balance, reveals based on the detection of unmet need and “compensation” by which a person trying to satisfy it, the origin of "internal" conflict. The “color type of behavior” detected by the test, which carries a signal or protective value, depends on many external and internal causes. At the same time, the desire to have or avoid something, causing internal tension, a feeling of internal anxiety and anxiety, determines the leading need, direction of motives, individual style of behavior.

Organization and methods of research. The study involved children with phenylketonuria aged 8-10 years (n = 18). The study was conducted on the basis of GBUZ "Republican Medical Genetics Center" during the organization of the arrival of the Republican psycho-neurological sanatorium for children with parents "Akbuzat", Ufa.

To diagnose the level of self-assessment used the method of Dembo-Rubinstein. The level of anxiety and the level of depression were studied using the HADS method.

Table 1

Psychophysiological indicators of children with PKU (According to Luscher)

average indicator cv Me

	indicator
	average value
	Art. error 
	cv
	Me

	H
	-0,14
	1,07
	-27,87
	0

	К
	2,17
	1,09
	1,82
	0,2

	LB
	0,9
	1,88
	7,54
	0,7

	WB
	-2,14
	1,09
	-1,85
	0,2

	R
	13,78
	0,98
	0,26
	14,7


Notes: G - Heteronomicity, K - Concentricity, LB - Personal Balance, WB - Vegetative Balance, R - Health Indicator/

According to the results obtained (Table 1), children with PKU are distinguished by independence, activity, initiative, independence, a tendency to dominate, the desire for success and self-affirmation. Also, their characteristic feature is high concentricity, concentration on their own problems, low tendency to communicate and excessive self-criticism.

In general, the personality of children with PKU is characterized as an unstable, contradictory personality, unpredictable in behavior, choleric, quick-tempered, nervous processes are unbalanced.

The autonomic balance indices indicate that in children with PKU the parasympathetic nervous system prevails, i.e. the body's work is aimed at rest, recuperation, saving resources. At the same time, children with PKU have an average working capacity.

The study of the psychophysiological characteristics of children with PKU will allow identifying the individual characteristics of children and will provide timely psychological support to both parents and psychological correction of children with such a severe diagnosis.
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Preservation of health and personal safety is based on social and psychological (psycho-physiological) safety. Social security depends on the efforts of the state, but psychological security can be ensured by the efforts of the individual and society. Starting from childhood, it is necessary to organize systematic work to develop the correct methods of behavior in any life situations, including extreme, and the development of the ability to consciously regulate their actions.

Numerous cases of inadequate reactions of people of different ages to emotional stress, accompanied by shooting, serious bodily injury, suicide, indicate the lack of self-regulation of emotional states among the population. Innovations in the education are aimed at a high intensity of educational processes against the background of general hypodynamia, and are characterized by a high degree of neuro-emotional overload. Over time, this can lead to functional disorders of the body, to the progression of psychosomatic disorders against the background of growing fatigue.

The aim of the work was to develop and implement a psycho-physiological safety program based on psycho-physical correction means for schoolchildren of different ages in the process of their adaptation to the workload.

Method 120 pupils of the 3rd, 5th and 8th grades were examined. In each parallel in one of the two classes, a psycho-physiological safety program was introduced during the school year. The program, in addition to the general means of pupils' recovery, included the creation of a positive psycho-emotional climate, individual incentives, “relaxation five minutes” after lessons, and trainings on self-regulation of emotions and behavior [1]. To determine the functional state of the central nervous system (CNS), the program NS-Test 2003 was used [2]. Using psychological tests, they determined the level of anxiety and emotional tension (Phillips school anxiety test, stress resistance, fears). 35-40 pupils were examined in each parallel.

The results of our research have shown that adaptation processes in schoolchildren during the period of secondary school education are accompanied by functional tension of the central nervous system, as well as uneven changes in certain properties of the central nervous system during age development. Thus, in eighth-graders, increased fatigue (in 50% of cases), according to the tapping test, is combined with a high rate of psychomotor reactions. Third-graders, on the contrary, low fatigue combined with a low reaction rate.

Most schoolchildren have also identified the functional stress of the cardiovascular system. Thus, the optimal parasympathetic regulation of heart rhythm was found in only 30% of children; in other cases, increased activity of sympathetic effects on the heart was observed.
The highest level of stress adaptation can be noted among fifth graders. According to the results of the study of the psycho-emotional sphere, in 40-60% of cases they also show an increased level of anxiety, social stress, fear of self-expression and non-compliance with the expectations of other people.
After the implementation of the psychophysiological safety program in children in the third grades, the indicators of the tapping test did not practically change, among schoolchildren of the 5th and 8th grades a decrease in the indicator of fatigue (significant for fifth graders) was found. In classes that did not participate in the program, schoolchildren in the 3rd and girls in the 8th grade showed a tendency to increase fatigue, and only in the 8th grade did boys have a decrease in fatigue more noticeable. After the introduction of the program in schoolchildren of the 3rd and 5th grades, most of the indicators of psychomotor tests improved, especially in the boys of the 3rd and girls of the 5th grades. In grade 8, this improvement was noted only in relation to the time of simple motor reaction in boys and the distribution of attention in girls.
Thus, among schoolchildren of the 3rd and 5th grades, we can talk about the state of adaptation at the end of the school year, while eighth-graders retain a certain degree of stress in the adaptation mechanisms even under the conditions of using the psychophysical correction program. During the implementation of the program, cases of pronounced inadequate behavior of schoolchildren were not detected, a decrease in anxiety indicators and an increase in resistance to stress were observed. The subjects noted an increase in self-confidence, tolerance for dissent.
Among the various qualities of the body, one of the leading places is occupied by the ability to psychophysical regulation (PFR), which is used to mobilize the reserve capabilities of the body [1]. A person has qualities that allow him to improve. Self-control is the process by which a person is able to control his behavior under the contradictory influence of the social environment or his own biological mechanisms, in particular, with a tendency to compulsive inclinations, susceptibility to impulsive impulses and a strong dependence on external influences. The basis of the FIU are psychophysical exercises, with the help of which a person can change his mood, well-being, condition at will, using self-suggestion - a complex volitional process that provides the target formation of an organism's readiness for a certain action and, if necessary, its implementation.
Conclusion According to the results of our research, the implementation of the psycho-physiological safety program developed by us contributes not only to the increase in the effectiveness of social adaptation, the development and establishment of adequate forms of behavior in society, but also to the improvement of the psycho-physiological functions of the students under study. Further research is needed on the development and widespread introduction of psychophysiological safety programs for schoolchildren into the education system.
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According to E.P. Ilyin, a psychophysiological prediction is an integral part of a complex forecast of the effectiveness of activities (or the development of certain abilities) which should include personality features of a subject, his/her professional experience, mental development, etc. The main idea of psychophysiological prediction is to identify natural predisposition for the successful performance of a particular activity (E.P. Ilyin, 2004).  
In our approach to the study of personality features in accordance with the method of a complex approach, the analysis of a correlation between personality type and professional sphere has been conducted. The study of personality has been performed by using a set of psychodiagnostic methods aimed at establishing personality structure according to the theory of a systems and functional approach proposed by A.I. Krupnov (the diagnostic of activity, motivation, orientation, self-regulation, values system). Our model of a complex psychological and psychophysiological diagnostics can be applied to solve a number of tasks.  

First, it can be used for a more comprehensive diagnostics of personality structure. Second, it is suitable for the assessment of a person’s adaptation to life conditions in general and certain social and psychological factors in particular. As any other type of activity studying is energy-consuming and requires certain resources to replenish energy reserves. Academic loads (especially in higher education) are quite intensive, and neglecting health-preserving aspects may result in a decrease of adaptation to the conditions of the study. Scientific forums develop the idea of essential psychophysiological training of schoolchildren and university students to understand the reserves and abilities of the body and to get acquainted with the methods of psychophysical self-regulation and the training of psychophysiological functions. Timely psychophysiological (psychological and psychophysiological) diagnostics should undoubtedly be the starting point. 
Thirdly, the model of a complex psychological and psychophysiological diagnostics can be applied for the optimization of career guidance activities. There is a tendency to a decrease in the number of graduates continuing their professional development in accordance with their field of study. Nowadays this tendency has become a real threat. When excluding social and economic factors together with the aspect of prestige, this tendency is likely to be explained by the ineffectiveness of career guidance activities for students. In our opinion, the complex approach proposed for the diagnostics of personality features both psychological and psychophysiological meets the abovementioned factors. 

The modern development of information technologies allows for improving diagnostics significantly through computer technologies. The technical means of the stimulation, registration, and processing of psychodiagnostic information play an important role in the development of experimental psychodiagnostic methods. The combination of psychological methods with information technologies and the development of automated programs for studying personality features on their basis facilitate diagnostics, results achievement, and, if necessary, correction procedures as a result of the test. Automation improves the level of the standardization, accuracy, and speed of diagnostic results. The automated system of diagnostics is an effective tool for the analysis of personality features which allows conducting mass examinations and revealing patterns in the groups studied. From the point of view of the systems approach being the base for modern studies personality diagnostics presumes the study of a certain set of personality characteristics. The unified information support of a set of tests within the computer system provides a base for the synthesis of integral psychodiagnostic indicators. 

For the diagnostics of students from different academic and professional groups, we developed an “Automated program for a complex diagnostics of psychological personality features”. A feature of the psychodiagnostic automated program is the application of specially designed techniques for the assessment of psychological characteristics. These techniques allow collecting psychodiagnostic information for a short period of time; collecting information about certain traits or features of participants; revealing the psychological features of a person to compare him/her with other people; using the psychodiagnostic information obtained for practical and prediction purposes. This program was created in accordance with the theory of a systems and functional approach to the diagnostics of personality structure. The automated program was tested and proved its reliability as a diagnostic tool. 

We performed the study of individual and typological features in students from different academic and professional groups in compliance with the integrative approach. The results obtained allow us to state that each group of participants possesses its individual and typological features which can be regarded as professiographic characteristics typical for a certain academic and professional activity. For persons involved in less regulated academic activities such as students of creative disciplines, the following characteristics are considered as typical:

-artistic personality type which determines the choice of profession and creative fields of study;

-the priority of the “Knowledge acquisition” motive which determines their focus on theory and the lack of practical implementation of the knowledge obtained;

-the priority of the “Hobby” motive which determines the choice of professional activities in accordance with personal interests and preferences. 

For persons involved in non-creative academic activities such as students in pedagogy, the following characteristics are considered as typical:

-social personality type which determines the choice of profession with a pronounced social orientation;

-the priority of “Professional skills acquisition” motive which determines their focus on practical implementation of the knowledge obtained (practical competencies); 

-the priority of social life, which determines the choice of academic and professional activities aimed at establishing links with society. 

The following individual and typological features are common for both groups: the average activity threshold; self- and goal-orientation, focus on personal interests in professional activities; the priority of level III needs (social links and contacts); the priority of the “Achievements” value; the average level of volitional qualities development which implies the development of self-regulation (general volitional self-control, self-orientation). 
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The formation of the student’s personality as a future engineer undergoes a number of characteristic qualitative changes. The entire period of study at the university can be divided into four main stages: adaptation, critical comprehension of reality, formation, active formation [3].

Due to the fact that the interaction of students with the surrounding social environment is fundamental in the process of adaptation, it is possible to identify primarily personal and external factors [5].

Adaptation of students to study at a higher educational institution includes the constituent elements of social, psychological and physiological adaptation, contributing to their development, the realization of intellectual and personal capabilities [1].

The aim of the study is to study the characterological features of adaptive and non-adaptive students of a polytechnic university, identifying signs of maladaptation to the educational process.

141 first-year students aged 18 to 21 years were examined. Of these, 103 are human with a high level of adaptability and 38 with a low one.

When conducting experimental studies, the following methods were used:

1. The standardized method of personality research (SMIL) in the adaptation of L.N. Sobchik. It is quite well-known and is an adapted version of the Minnesota Multiphasic Personality Inventory (MMPI).

In the SMIL survey process, the subject assesses 566 statements as «true» or «incorrect» in relation to him. Their content reflects the picture of the subject's state of health, his habits and behavioral patterns, the moral side of his experiences, attitudes to various life phenomena and values, the specifics of interpersonal contacts, the direction of interests, the level of activity and others. In fact, these statements model situations that, depending on the answers of the subject, reveal the specifics of his individual personality characteristics and behavioral responses.

In addition to the ten main scales in the classic version of the test, there are three assessment scales, which allow to judge the subject's attitude to the examination and his mental state. In some cases, these scales may reflect some stable personality traits.

Additional scales (inclinations to military service, level of development of the intellect, ability to work, will, honesty, tolerance, collectivism, leadership, adaptability) are related to the profile picture during interpretation.

In the questionnaire SMIL specialists Military Space Academy named after A.F. Mozhaisky Vorobiev V.M., Senopalnikovym E.V. and others developed a scale of adaptability that has been tested for reliability and validity.

2. A set of methods for studying the general level of development of cognitive psychological processes: analogies, numerical series, visual memory, figurative thinking, arithmetic counting, verbal memory, search for patterns, an integral indicator.
3. Analysis of performance (average score for the first semester in all subjects and on the subject separately).

Adaptation to learning is determined by the quality of learning and the amount of time spent on it. It is associated with the peculiarities of thinking, the training of memory, attention, perseverance, diligence and other personality traits. The complexity of the disciplines studied at the university, the difference between the university system of education and the school system, the limited time for self-study can make it difficult for students to adapt, therefore, as a rule, they need psychological help from psychologists and teachers [2, 4].

Assessing the level of development of cognitive mental processes of first-year students, it is necessary to note a statistically significant improvement in indicators by the method of arithmetic calculation and the integral indicator of the general level of development of cognitive mental processes among students with high adaptability.

The analysis of the main SMIL scales showed the following changes. Indicators of individuality, reliability, hypochondria, depression, impulsivity, male and female interests, paranoia, psych asthenia, activity and optimism, social introversion are higher among students with a low level of adaptability.

Sincerity and correction rates are higher for cadets with high adaptability.

Students with high adaptability tend to present themselves in a more favorable light, demonstrate strict adherence to social norms, exercise caution in testing situations, deny interpersonal conflicts.

Students with low adaptability are guided by internal criteria in assessing reality. They have low stress tolerance, carelessness in work, excessive control over behavior and statements, concern about health, internal stress, low self-esteem, lack of self-confidence, passivity of the personality, tendency to fix attention on their failures and disappointments, inflexible approach to problem solving, suspicion, being stuck on negative emotions, disregard for generally accepted norms, lack of scrupulousness in matters of morality, poor social adaptation, severe tension and dissatisfaction, denial of the authorities, a morbid ambition, sensitivity, sensibility, indecision, a heightened sense of guilt, a tendency to self-flagellation, overestimation of their own capabilities, aggressiveness, difficulty in interpersonal contacts, not wanting to take on the public burden.

Students with high adaptability have a respectful attitude towards seniors, the ability to plan their work, consistency, clarity of thinking, the ability to quickly understand what was said, learn new, high-quality, accurate assignment, low fatigue, ability to «keep the word», self-criticality , the ability to adapt to any conditions, vigor, optimism, sociability, responsiveness, frankness, the desire to contact with friends, dedication, initiative, the ability to lead, to take responsibility.

The presence of adverse individual psychological characteristics of students adversely affect not only their academic performance. Often, on this basis, a conflict situation is created that leads the student to neurosis and deviant behavior. Timely identification of persons with low educational viability should be considered an important psycho-preventive measure.

Thus, the study of the personality of the student, as well as the various aspects of the educational process, allow us to draw the following conclusions:

1. At the stage of admission of applicants to the university it is difficult to foresee how their social and psychological qualities will manifest. The exception is made by persons with obvious sociopathic traits of character. By the time of entering the university, basic personality traits, in essence, have already been formed and do not undergo significant changes in the future. At the same time, they are integral characteristics of an individual, therefore it is possible to judge about general tendencies of human behavior in various fields of activity, as well as possible forms of maladaptation for studying at a university.
2. Those properties or abilities that impede the successful development of a particular engineering specialty form a «risk» factor. Its severity is different in the case of hidden and obvious accentuation of character, psychopathy, personal decompensation, for which clinical criteria are known.

3. Psychic adaptability should be considered as an integral and relatively stable property of the personality system. It depends on well-defined characteristics of a person, under which determine the ability of the individual to a variety of activities. In the socio-psychological aspect, it is a combination of the properties of the individual, ensuring the successful development of the most wide range of social roles.

4. In assessing the professionally important personal qualities of applicants, one of the leading places belongs to psychodiagnostic tests, which make it possible to assess the mental characteristics of the student in quantitative terms. At the same time, testing does not take into account the conditions and tendencies of development of persons undergoing examination, and gives only a «slice» of their psychological qualities. In addition, the test results are probabilistic in nature. They should be considered as primary information, using it to organize purposeful psychological and pedagogical observation of students, checking it according to their behavior and actions.

5. Psychological clinical examination of all students on the basis of a single data bank, automation of input, storage, processing and issuing information makes it possible to raise the quality of psycho-diagnostics to a fundamentally higher level.
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The aim of the modernization of the educational system reflects the effectiveness of the organization of education. In this context, effectiveness is understood as the result of an activity which is characterized by the achievement of the best possible quality and the optimum use of resources (Drucker P.F.), in particular, psychophysiological resources as a base of professional longevity. 
The existing contradiction between the requirements of society to the quality of education and the abilities of students, who should meet these requirements under the intensification of education, is one of the reasons for the destabilization of education. This raises the question of education quality and management.  

Education quality as a category expressed in quantitative characteristics can be and must be manageable. Management becomes optimal with access to the latest information being the base for determining the qualitative parameters of education results. Such a mechanism is monitoring which is the system of collecting, processing, storing, and analysing the information about the educational system and its elements. Monitoring allows for estimating the state of an object, predicting its development, providing a necessary information base for justified management decisions aimed at the achievement of the goals set for the development of an object. 

Education quality management based on information technologies and psychophysiological monitoring is a reconstructed organizational structure for the management of an educational establishment and the main condition for health-forming and health-preserving activities. 

In this study, a conceptual approach is understood as providing an effective result (optimizing the intensity of mental work) due to the rational use of resources (psychophysiological, vegetative) in case of possession an optimum technology (training, assessment, diagnostics). 

The conception proposed is based on using a variation approach during the formation of an individual vector of a person’s psychophysiological development in the educational environment (regardless of the stage of education: primary, general or higher). The conception of this study is based on a set of principles stated in the Anokhin’s theory (about the formation of a structural trace in the higher regulatory centers of the brain – the base for the analysis and assessment of energy shifts in the body in response to a specific activity of environmental factors); Aleksandrov Yu. A. (about psychophysiological parameters as equivalents of the functional status expressed in a specific organization of inter- and intrasystem relations providing the significance and effectiveness of activity); Sudakov K.V. (on the role of emotions in the system organization of behavioural acts); Bekhtereva N.P. (on the brain organization of mental activity expressed in the system of hard and flexible elements); Teplov B.M. (about the features of psychophysiological differences in the behavioural responses of the body); Loskutova T.D., Ilyin E.P. (on sensorimotor integration as a base of adaptive plastic shifts in the nervous system); Nebylitsina V.D. (about the general features of the nervous system which form such personal characteristics as activity and self-regulation); Meerson F.Z., Fomin N.A. (about the mechanisms of body adaptation to stress-factors, social adaptation of a person, and human ecology); Hancock P.A., Bodrov V.A. (about resource approach in the regulation of informational stress); Lomov B.F. (about the features of informational interaction between a human and technical devices, a search for the means of displaying information and for the optimal (from a person’s point of view) forms and ways of managing mechanisms and technological processes); Soroko S.I., Vasilevsky N.N. (on the adaptive plasticity and stability of neurodynamic processes reflecting the features of the central mechanisms of self-regulation, their ability to directed functional shifts in compliance with the needs of the body in certain conditions); about the role of the cortex and limbic structures of the brain in the formation of heart rate under psychoemotional excitation (Baevsky R.M., Mashin V.A., Pokrovsky V.M., Khaspekova N.B.); about the significance and necessity of health monitoring for forming the culture of healthy and safe lifestyle in young people in educational environment (Ayzman R.I., Kazin E.M., Shibkova D.Z.).

353 female students of the South Ural State Humanitarian Pedagogical University aged 19.72±1.55 participated in the study on a voluntary basis. All participants have no physical education medical exemption.  Preliminary results have been obtained reflecting the patterns of psychophysiological adaptation in students under mental load connected with academic and professional activities: 

1. In the professiogram, the dominant personal qualities of a future teacher are determined by the features being the result of the effect of education-related factors (high intensity, subjectively unsatisfactory working and lifestyle conditions) on the psychophysiological status of female students (the weakness of the nervous system, a high level of self-regulation against high extraversion and hostility).

2. A comprehensive assessment of psychophysiological status in female students during their academic and professional activities is characterized by a high variability of the main neurodynamic and vegetative indicators of regulatory systems; the features of psychophysiological adaptation in students depend on their neurodynamic plasticity which determines the necessity to divide all participants according to a dominant response of the nervous systems in various conditions of mental load. 

3. The effectiveness of optimizing the intensity of mental work is determined by the choice of experiment organization and an adequate dominant psychophysiological reaction of the body to various mental loads. The use of an adaptive testing model reduces the time of load performance, optimizes the intensity of work without affecting its effectiveness compared to traditional tests of students’ theoretical knowledge. 

4. In pedagogical practice, the use of an information and analytical system of a comprehensive health monitoring in students provides an adequate assessment of the psychophysiological adaptation of the body to the educational environment, reveals a vector of individual adaptation, and serves as a tool for education quality management. 
The results obtained expand the theoretical understanding of the mechanisms of psychophysiological adaptation to academic and professional activities. 
RELATIONSHIP OF CREATIVITY WITH PERSONAL СHARACTERISTICS AND INCLINATION TO STRESS AND DEPRESSION OF STUDENTS OF DIFFERENT DIRECTIONS OF PROFESSIONAL TRAINING
Ermakova E. S.
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Creativity is one of the determining factors of personal development, it expresses the ability to change the world around itself and change itself, refusing from stereotypes [1; 2; 3].

The connection of creativity with such personal characteristics of students as psychoticism, neuroticism, extraversion - introversion and also with a tendency to stress and depression has not been studied thoroughly.

M. Vollah and N. Kogan, who studied the intellect and creativity of students aged 11-12 came to the conclusion that a high level of creativity is a powerful resource in combating stress [3].

The study of K.V. Zlokazov, T.I. Kolmykova and E.A. Rybakova has revealed that students with a high level of neuroticism are more liable to depressive states. The relationship of neuroticism with creativity is clearly evident in the fact that students with a high level of neuroticism understand the meaning of the situations and tasks given to them for solving more clearly[4].

The purpose of our empirical research is to analyse the relationship of the characteristics of non-verbal creativity with such personal characteristics of students from different areas of vocational training as psychoticism, neuroticism, extraversion - introversion, as well as with a tendency to stress and depression.
Methodical research tools: test E.P. Torrance «Complete Figures», in the adaptation of A.N. Voronin; test H.J. Eysenck EPQ (Eysenck Personality Questionnaire), in the adaptation of A.G. Shmelev; methods for determining stress tolerance and social adaptation of The Holmes and Rage Stress Inventory; Depression scale A.Т. Beck (Beck Depression Inventory), in the adaptation of N.V. Tarabrina.

The sample is represented by students of the St. Petersburg State University of Railways of the Emperor Alexander I of psychological, economic, and technical training. The total number of subjects - 90 people, including 50 girls and 40 boys, aged 18 - 20.

The results of the empirical study have showed that students of the psychological training department had non-verbal creativity indicators higher than students of other training departments. Indicators of extraversion-introversion, neuroticism are higher among students of economic direction. Students of the technical departments have high rates of psychoticism, which indicates a high level of conflict, inadequate emotional reactions. Students of technical departments are more prone to stress, close to the nervous breakdown. They have high rates of the inclination to depression. It can be assumed that such results are connected with a high academic load that students of the technical departments have.

A correlation analysis of the results of the entire sample of students showed that students with a high level of creativity are less prone to stress, which, hypothetically, can connect creativity with effective coping with stress. The inclination to stress is directly related to the inclination to depression, which suggests that students who are exposed to stressful situations are close to exhaustion and prone to depression. The inclination to depression is directly related to psychoticism. This fact is explained by the characteristic of this indicator, as a predisposition to anxiety and uneasiness, to somatic pain, depression and strong emotional reactions.

Correlation analysis of indicators of students from different directions of training has revealed that the creative potential of students of psychological and economic areas prevents bursts of stress and depression. The structure of connections of non-verbal creativity with a tendency to stress and depression, similar to the students of these areas of training, suggests that a high level of creativity is a powerful resource in combating stress.

Such demonstration of neuroticism and psychoticism as emotional instability, a tendency to inadequate emotional reactions and conflict form a firm connection with a tendency to depression and stress, which may indicate the developed stereotypes of students' behaviour in stressful situations.

Students of the technical direction, unlike students of the psychological and economic trends, do not have a link between psychoticism, a tendency to depression and stress, and indicators of creativity. Apparently, they do not have the opportunity to use their creative potential as a resource for tackling stress and depression. 

Similar correlations between students of psychological and economic areas of training suggest that their educational environment is similar, however it differs significantly from the educational environment of technical training students who have lower levels of creativity, but higher levels of neuroticism, psychoticism, stress and depression.

It can be suggested that the educational environment of the students of the technical direction of training does not contribute to the development of non-verbal creativity, and they do not use creativity as a factor in combating stress and depression. Their high rates of psychotic, stress and inclination to depression are also likely to be associated with conditions of intense learning activity and intellectual overload. This problem needs further research. 

Therefore, the results of the study suggest that creativity can act as a resource which helps to cope with life's difficulties and successfully resist the stress factors of the educational environment of the university.
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The brain is a unique organization in the living nature, possessing the ability for psychic activity, which manifests itself in thoughts, feelings, emotions, i.e. in subjective human’s perception of himself and surrounding world.
Despite of substantial progress in modern psychophysiology and neurophysiology, the existing methods cannot allow direct registration and investigation of patterns of brain psychic activity [1-4]. Using of classic methods for analysis of electroencephalogram (EEG) reveals nonstationary nature of EEG rhythmic activity along with high variability of forms and frequency ranges, which greatly reduce informational capabilities of traditional methods for spectral signal analysis.

In present days number of modern mathematical methods for analysis of electroencephalogram (EEG) were developed. One of the most successive approaches is continuous wavelet transform (CWT) [5-9]. 

Continuous wavelet transform’s main advantage over the classic spectral analysis method is capability of time-frequency analysis of complex nonstationary signals such as EEG. At the same time, possibility for detection of psychic brain activity with help of EEG analysis is still questionable. 

Continuous wavelet transform (CWT) is used for analysis of obtained EEG data [5,6]. CWT is known to be effective in time-frequency analysis of nonstationary signals (including EEG) and as basis for development of algorithms for automatic detection of specific EEG patterns [7-9].

Presentation time is shortened with each subsequent image: the first image is presented for the longest time period while presentation time for the last image is close to 0. The main point of the test is to find the threshold point, when human could recognize the previous image, but fails to recognize the next one due to the short presentation time [10-12].

The study uses PC-based experimental setup along with software for testing and detection of two types of brain activity based on EEG properties. The first type of activity is related to subjective conscious perception of visual image and the second one is related to absence of this perception due to the short-term presentation of image [13].

The main aim of the present research is development of informational technology and methods for studying psychic brain activity with help of continuous wavelet analysis of EEG signals. 

The objectives of the research are:

1. Testing of temporal visual discriminating ability of human to realize semantic content of the image during short presentation time.

2. Registration of EEG in different areas of brain, including visual cortex, during the testing of individual discriminating ability of human to realize semantic content of image.

3. Comparative wavelet analysis for EEG recordings at the moment of awareness of the semantic content of the image and for EEG recordings in the absence of conscious (subjective) perception of the semantic content of the image.

During experimental work EEG signals are recorded for 10 subjects in the age of 18-45. Each subject observes 10 series of 25 images with subsequently shortened demonstration time. Thus, EEG episodes during demonstrations of images and between demonstrations can be analyzed in order to test human’s visual discrimination ability to realize content of observed image.

EEG signals are investigated with CWT-based methods. For each channel from EEG recording wavelet spectrum, skeleton and averaged wavelet energy distribution are constructed. 

Having summarized the results of the experiments, one can see that the ability of human to recognize the semantic content of visual stimuli can vary during experiment according to demonstration time of stimuli. These differences in perception can be noted by directly asking the subject and by changes in time-frequency structure of corresponding EEG signals.

The results show that EEG activity in alpha frequency range is connected to psychic activity during recognition of the semantic content of the image. 

The most important thing is dynamics in alpha range (i.e. appearance and disappearance of alpha rhythm) before, during and after visual stimulus. Analysis reveals two scenarios of alpha rhythm dynamics: 1) in the state with conscious perception alpha activity is more pronounced before and after visual stimulus and demonstrate significant drop during perception of visual stimulus; 2) in the state without conscious perception dynamics of alpha rhythm is far less pronounced or completely absent.

The first of observed scenarios is commonly known in visual stimuli-based experiments [14,15], while the second scenario is more interesting. Absence of significant changes in alpha activity may imply, that the subject loses its ability for conscious perception. The second scenario mostly appears during perception of stimuli, i.e. when the subject fails to recognize the images with short demonstration time. This may suggest that the brain doesn’t have enough time to process and recognize incoming visual stimulus, which, in its turn, leads to no increase in visual awareness and no drop in alpha activity. 

Analysis shows that human’s ability to subjective perception of image can be judged according to the state and dynamics of alpha activity in EEG signal.

Significant differences are found in dynamics of alpha rhythm for case with conscious perception of image’s semantic content and for case without this perception. 

Obtained results suppose that it is possible to detect psychic brain activity connected to perception of image.

Future studies can be aimed to more detailed CWT-based analysis of big experimental EEG data in order to find specific components of alpha rhythm, that are characteristic for psychic brain activity.
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SOCIO-PSYCHOLOGICAL ADAPTATION OF CHILDREN IN PRIMARY SCHOOL AGE WITH DIFFERENT LEVELS OF DEVELOPMENT OF CREATIVITY 
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Processes, happening in the modern world in all spheres of life, make the society adopt. It is correct to say that raising the younger generation and children’s education are becoming the most significant aspects. It happens due to them being the paramount human resources. Nowadays a child is psychologically vulnerable especially at a younger school age which is the most sensitive period. The society can contribute to the emergence of social processes, such as one’s helping the personal development or preventing the child’s adaptation. The research of the socio-psychological adaptation of children with different levels of creativity help define individuals which are at risk, clarify psychological peculiarities of the development of creativity, personal dominants and adaptation abilities.    

Research objective: to reveal interrelations between creativity and socio-psychological adaptation of children in primary school age. Research object: relation of creativity and socio- psychological adaptation of children in primary school age. Subject of research: features of socio- psychological adaptation of younger school children with different levels of development of creativity.
Main objectives: to define the categorial base of research on the basis of the fundamental theoretical analysis of scientific sources; to build theoretical model of research; to develop the diagnostic program of empirical research; to define the main aspects of manifestation of creativity of children in primary school age, to identify groups of development of creativity; to study specifics of socio-psychological adaptation of children of younger school age according to the selected criterions; to reveal interrelations between indicators of creativity and parameters of socio-psychological adaptation in groups of children at a young school age.
Research hypothesis: creativity and socio-psychological adaptation - two ambiguously interconnected lines of development at younger school age which are caused by specifics and level of development of creativity of the child, personal features of the child (including cognitive style – field independence/field dependence, flexibility/rigidity, tolerance to unreal experience), social factors (social and adaptation resources of the child) and psychological factors (adaptation potential, emotional factors, cognitive motivation of the child).
Base of research: the research was realized at 2017 – 2018 years with participation of 322 persons – children in primary school age of 8 - 9 years and 10 - 11 years studying in educational institutions of St. Petersburg (schools: № 18, 163, 211, 235, 300) with various orientations of education ("Basic", "French", "Mathematicians", "Aesthetes").
The complex of diagnostic methods consisted from: Torrance Tests of Creative Thinking (TTCT, Torrance E. P., Gilford J.P.), questionnaire of creativity of J. S. Renzulli, questionnaire for teachers of F. Williams (Test of Creative Thinking), Sociometry of J. L. Moreno, expert assessment of success of social contacts according to Aleksandrovskaya, methodology of diagnosis of socio-psychological adaptation of K. Rogers and R. Diamond, test of school uneasiness of B.N. Phillips, tests «Hidden figures» of L.L. Terstoun, esthetic scale of Barron - Welsh, questionnaire of rigidity of G. Aizenk, tests of flexibility of thinking of A.S. Lachins, questionnaire of intensity of cognitive requirement of V.S. Yurkevich, scales of self-assessment and claims of Dembo-Rubinstein (in modification of A.M. Prikhozhan), tests of motives of A. Mekhrabian.

The methods used in the research are mathematical and statistical data processing: correlation analysis for studying interrelations between variables, factorial analysis for decrease in dimension, cluster analysis for allocation to groups. And also the methods of descriptive statistics, qualitative analysis, etc. were used.   

Creativity at younger school age represents the difficult multiple-factor phenomenon including a complex of productive indicators (fluency, flexibility, originality, elaboration) and personal indicators (inquisitiveness, fluency and originality, willingness to take risks, imagination, sense of humour, emotional sensitivity, esthetic senses), cognitive style (field independence/field dependence, flexibility/rigidity, tolerance to unreal experience).
The research showed that the development of creativity of children at younger school age is not linearly, that can be explicated by a heterochrony of development of the some parameters. In the "problem" zone is flexibility indicator which defines the intellectual mobility and the ability to move to different levels of the categorical mechanism. Indicators of nonverbal (figurative) creativity are the most vivid, in particular, fluency (ability to create a lot of ideas, images, decisions). Originality and elaboration are in a zone of the «proximal development».
At the age of 8 - 9 years (the harmony is observed) the personal creativity (contribution of 40%) is quite developed with the curiosity, productive creativity with indicators of fluency, nonverbal originality and elaboration (contribution of 24%), creativity of words and sounds (contribution of 16%) which is confirmed by the correlation and factorial analysis. At the age of 10 - 11 years, development of creativity gets new forms: personal indicators (contribution of 32%) - fluency and originality, sense of risk, sense of humour; general productive creativity (contribution of 28%), verbal creativity (contribution of 9%) with indicators of originality and elaboration, cognitive style (contribution of 6%) with indicators of field independence and flexibility/rigidity. The factor of "figurative creativity" (contribution of 10%) explains decrease of the level of development of creativity at this age (exception - fluency). 
Research of indicators of cognitive style of younger school children, as a personal cognitive resource, allowed to generalize information for the children of 10 - 11 years age:
- by the features of cognitive control, the average of the level of rigidity (71,7% of selection) prevails, the number of children (up to 20% of selection) who have no rigidity increases (possibilities of transition from the one task to another);
- plasticity (89,2% of selection) defines possibilities of younger school children to change the program of activity in situations of non-stability;
- tolerance to unreal experience (as sensitivity to information of creative type) gets sustainable dynamic development (2nd classes, number: low levels 51,9%, average 33,3%, high 14,8%; 4th classes: low 27%, average 51,7%, high 21,3%).
- by the type of perception, children with the parameters of field independence (92,7% of selection) prevail.
Studying of development of creativity at this age period based on 35 indicators (productive and personal creativity, cognitive style), we faced a difficult task to define the groups of creativity which are most accurately describing the typological portraits of modern children entering into the groups of very low (I), low (II), average (III), high (IV) and very high (V) levels of development of creativity. Nevertheless, considering individual creative works of children, an expert position (teachers, observations of the experimenter), 5 groups of development of creativity were defined with the number (2 - 4 classes): I (3 - 5%), II (13%), III(47 - 30%), IV (32 - 40%), V (5 - 12%), each of which has psychological features. 

The research of the socio-psychological adaptation (SPA) was realized in a complex, in 35 parameters that allowed us to formulate specifics of SPA of younger school students at the different age stages.
The experiment showed that at younger school age the specifics of SPA are defined by the overestimated level of aspirations, escapism (protection from problems), maladjustment connected with dependence, rejection of others.
The low-creative groups of younger school students (I, II) are determined such as groups of "risk" having: 
- anxiety complex related with fears of self-expression, frustration of needs for achievement of success, problems and fears in the relations with teachers, fear not to meet expectations of people around, experiences of a social stress (in the 4th classes);
- very low level of emotional sensitivity, originality, sense of humour defines rejection of others, leads to a deadaptation;
- discrepancy of normal level of a self-assessment and very high level of claims;
- low level of cognitive motivation, motive of avoiding of failures;
- manifestations of deadaptation are connected with dependence, interpersonal relations (low social status).
The group of very high-creative younger school students also in a group of "risk" that is defined by some SPA parameters, personal creativity:
- emotional discomfort is directly interconnected with esthetic senses (very high level);
- contradictions of productive creativity and opportunities of personal manifestations of creativity in society;
- anxiety (if exist) is characterized by the whole complex of anxiety-producing factors;
- level of a self-assessment exceeds the level of claims that can testify to insufficient opportunities of self-realization, or unevident results of the actions;
- difficulties of acceptance of others.
The group of high-creative younger school students is most adapted. The esthetic senses (personal creativity), verbal creativity (originality and elaboration) directly actualize motivational and social adaptation resources.
The following features are found in the average-creativity group of children:
- at the age of 8 - 9 years, the average level of verbal creativity becomes a deterrent factor of development of anxiety such as frustration of need for achievement of success, low physiological stress resistance, fear of self-expression and also emotional discomfort. An active component of successful SPA, in particular, interpersonal relations is the cognitive motivation, components of personal creativity (inquisitiveness, sense of humour, fluency and originality);
- at the age of 10 - 11 years, productive creativity (general creativity, figurative originality and elaboration) has inverse relation with success of social contacts, domination.
In conclusion, the hypothesis of the connection between creativity and socio-psychological adaptation at a young school age was confirmed. It happens due to the social and individual psychological factors.  

As a perspective we see the research of the connection between the creativity level and sex and age factors during younger school children’s socio-psychological adaptation.
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 Student years coincide with the period of the final formation of the physiological and psychological functions of the body, the high plasticity of the nervous system during this period of development provides optimal adaptation to learning and externally environmental factors.  Socio-psychological adaptation is to adapt both to socially new living conditions, and to the conditions of the new educational activities of the university.  However, uncomfortable living conditions complicate adaptive processes; reduce performance, increase aggressiveness, hostility, anxiety levels [1].

 The purpose of the study was to study the state of socio-psychological adaptation and aggressiveness of students of Tuva nationality with different levels of anxiety.

 Evaluation of the emotional state included the determination of the level of reactive (RA) and personal anxiety (PA) using the test of Ch.  Spielberger modified by Y.  Hanin.  The level of socio-psychological adaptation (SPA) of students was diagnosed according to C. Rogers and R. Diamond in the modification of L.К.  Osnitsky.  The level of aggressiveness was determined by A. Bass and A. Darki.

 Studying the level of anxiety of students showed that RA, both among young men and girls, was characterized as low, the level of PA was higher and corresponded to moderate.

 Gender analysis of the level of anxiety indicates a higher level of anxiety of girls.  At a significant number of students have low RA, while among girls there are 11.5% less of them.  Moreover, 1.3% of girls have a high level of RA, among young men there are none.  Among girls, there is 25.5% more persons belonging to the group of highly anxious, while they also have a higher level of PA in comparison with girls of other nationalities from a comfortable region of residence [2].

 Among the many factors contributing to human resistance to stressful situations, it is necessary to distinguish aggressiveness.  Tuvinian youths have statistically lower indirect, verbal aggression, irritation, resentment, suspicion, guilt.  Girls are more hostile than boys, and it is even higher than standard values.  The aggressiveness index of students is lower than the age-normative values ​​and does not differ by gender.

 All students have SPA indicators within the limits of average age values, except for the parameter “self-acceptance” for girls, which is much higher than the average values ​​for the student age.

 At the level of statistically significant differences among young men, the indicators of “falsehood”, “acceptance of others (integral)”, “emotional comfort” and “internality” scales are higher.  “Adoption of others (integral)”, “emotional comfort” and “internality” are scales indicating a higher level of SPA for young men.

 The factor analysis of the SPA showed that the first factor (with a specific weight of 48.9% for young men, 36.6% for girls) can be described as disadaptation, which includes “emotional discomfort”, “non-acceptance of oneself”, “external control” and “addiction”.  The second factor is adaptability (with a specific weight of 27.9% for young men, 23.0% for girls), which includes “self-acceptance”, “acceptance of others” and “internal control”.  Thus, the dominant factor of SPA in Tuvinian students is disadaptation, indicating personal immaturity, lack of understanding of their problems and inability to cope with them, which can be associated not only with personal characteristics, but also the influence of ethnic characteristics [3]. 
 An analysis of the interrelationships of the SPA, aggressiveness and anxiety showed that young men with high RA are significantly higher compared to young men with lower levels of anxiety, such scales as “disadaptation”, “non-acceptance of self”, “external control”, “addiction”. In young men with moderate PA, compared with young men with low PA, the indicators of “disadaptation”, “non-acceptance of oneself”, “emotional discomfort”, “external control”, “addiction” are higher and below - “emotional comfort”.

 In the group of girls with high PA, reliably higher - “disadaptation”, “non-acceptance of others”, “external control”, “addiction”.  In girls with moderate PA, compared with girls characterized by low PA, the indicators of “disadaptation”, “non-acceptance of oneself”, “non-acceptance of others”, “emotional discomfort”, “external control”, and “addiction” are higher.

 Young men with high PA have higher rates of “verbal aggression”, “irritation” and “resentment” in comparison with young men with moderate PA.  Girls with high PA have higher rates of “physical aggression”, “irritation”, “resentment”, “guilt feelings”, as well as an index of aggressiveness and hostility in comparison with girls with moderate and low PA.

 Thus, students with high personal anxiety have higher rates of “disadaptation”, “external control”, “addiction”, indicating low self-esteem, low degree of self-acceptance by such a person as he is.  At the same time, they are distinguished by a high degree of dependence, conformity, non-independence (“externally directed” personality), external locus of control, orientation only to one of the segments of the time scale (past, present or future) and discrete perception of one’s life path.  The differences in the group of girls and young men related only to the scales of “non-acceptance of oneself” (statistically significantly higher among young men) and “non-acceptance of others” (statistically significantly higher among girls).

 In the group of students with a high level of PA, differences by gender are noted in scales of “indirect” and “verbal aggression”, “suspiciousness”, and girls have higher values ​​of these scales.  In the group of students with moderate levels of PA, girls have higher rates of “resentment”, “suspicion”, “feelings of guilt”, and “indirect aggression”.  No significant differences in sex were found in the group of students with low levels of PA.
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THE DEFINITION OF THE SEVERITY OF COGNITIVE FUNCTIONS IN INDIVIDUALS WITH DIFFERENT LEVELS OF INFORMATION LOAD

(ОПРЕДЕЛЕНИЕ СТЕПЕНИ ВЫРАЖЕННОСТИ КОГНИТИВНЫХ ФУНКЦИЙ У ЛИЦ С РАЗЛИЧНЫМ УРОВНЕМ ИНФОРМАЦИОННОЙ НАГРУЗКИ)
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XX век стал веком «информационного взрыва», создавшим новые виды коммуникационного общения – радио, телевидение, компьютер. Учёные много лет исследуют, как информация действует на когнитивные функции  человека. Однако данные о характере влияния информационной нагрузки на когнитивные процессы немногочисленны. 

В наших исследованиях мы попытались восполнить этот пробел. О выраженности когнитивных функций мы судили на основании изучения умственной работоспособности, определения преобладающего вида памяти, концентрации внимания.

В исследовании приняли участие 100 испытуемых – студентов Дагестанского государственного университета биологического факультета в возрасте от 18 – до 22 лет,  которые были разделены на три группы: студенты с высокой, низкой и средней информационной нагрузкой. Уровень информационной нагрузки  определяли согласно руководству по гигиенической оценке факторов рабочей среды и трудового процесса. 

Для определения уровня умственной работоспособности нами была использована методика Э. Крепелина. 


Результаты наших исследований выявили прямо пропорциональную зависимость уровня умственной работоспособности от степени информационной нагрузки. Однако это не влияло на коэффициент утомляемости: во всех группах отмечен средний уровень данного параметра.

При анализе уровня работоспособности мы проверяли правильность решения всех задач и подсчитывали количество правильных ответов в каждом ряду. Характер утомляемости во всех группах оказался примерно одинаковым: к концу выполнения задания у всех отмечалось снижение работоспособности. Однако, различия наблюдались в количестве правильных ответов. Так, студенты со средним уровнем информационной нагрузки давали больше правильных ответов, тогда как среди испытуемых с низким уровнем информационной нагрузки правильных ответов было намного меньше.   

При этом в начале выполнения задания наибольшее количество ошибок отмечалось у лиц с низкой информационной нагрузкой. В дальнейшем количество ошибок повышалось, однако к концу эксперимента они вообще не допускали ошибки. Меньше всего ошибок было отмечено в группе с высокой информационной нагрузкой. В группе со средней информационной нагрузкой количество ошибок возрастало к концу выполнения задания. Таким образом, в группах со средней и высокой информационной нагрузкой количество совершенных ошибок увеличивалось к концу выполнения задания, что может указывать на истощаемость внимания и снижение работоспособности, даже при столь небольшой нагрузке, чего не выявлено у студентов  с низкой информационной нагрузкой. 

Для определения устойчивость внимания и динамик работоспособности, скорости ориентировочно-поисковых движений взора, а также исследования объема внимания нами был использован тест «таблицы Шульте». 

Результаты показали, что у студентов со средней и высокой информационной нагрузкой отмечается  хорошая степень врабатываемости. В группе же с низкой информационной нагрузкой данный показатель хуже, что  связано с затратой большего количества  времени для подготовки к основной работе.

В группах с низкой и высокой информационной нагрузкой обнаружена хорошая психическая устойчивость, тогда как в средней группе данный показатель намного ниже.

У лиц с высокой информационной  нагрузкой отмечается низкий коэффициент умственной продуктивности, низкая скорость переработки информации, а также снижена эффективность работоспособности.

При определении доминирующего вида памяти нами было выявлено, что у студентов с низкой информационной нагрузкой лучше развита слуховая память, хуже – зрительная. У студентов со средним уровнем нагрузки, напротив, лучше запоминаются зрительные образы, а также сочетание зрительных образов и слов. При высоком потоке информации лучше сохраняются вербальные и сенсомоторные стимулы.

Таким образом, исследование степени выраженности когнитивных функций у лиц с различным уровнем информационной нагрузки показало, что лучшими показателями умственной работоспособности, врабатываемости и психической устойчивости обладают студенты с высоким уровнем информационной нагрузки, хуже выражены данные показатели в группе с низкой информационной нагрузкой. 
Однако, на основании применения психологических тестов невозможно в полной мере определить причину и механизмы выявленных изменений. Очевидно, что полученные данные должны быть подкреплены электрофизиологическими исследованиями. 

На данном этапе нами обнаружено, что повышение информационной нагрузки находит отражение в изменении частотных составляющих ритмов ЭЭГ, пространственной синхронизации электрических потенциалов, а также в межполушарной асимметрии колебания волн. При этом, наиболее существенный вклад в осуществление когнитивной функции вносит альфа-ритм, что проявляется в повышении его спектральной мощности в затылочных отведениях. Это  отражается на большей эффективности  выполнения когнитивных заданий. Кроме того, повышение информационной загруженности сопровождается сглаживанием функциональной асимметрии мозга, что свидетельствует о вовлеченности обоих полушарий в когнитивные процессы. 
THE ROLE of IMAGTS of REPRESENTATIONS in the CONSTRUCTION of CUBES as a CRITERION for the DIFFERENTIAL DIAGNOSIS
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The analysis of the relationship of images of representations with the development of the construction of cubes was carried out by comparing the results of the assignment to create a model according to one's own design and the assignment on the model. Three groups of children took part in the experiment: children with a mild degree of mental retardation, children with a slower pace of mental development and their normally developing peers aged from 7 to 10 years. Analysis of the data showed that abstract images were found only in 6.7% of normally developing children. They are mostly characterized by specific images. Diffuse images were used mainly by children with mental retardation, and inadequate - found only in children with mental retardation.

Comparing the need to use help, it was found that 94.4% of normally developing children completed the construction task of their own accord, and every fifth child needed help in performing the pattern. A similar picture is observed when comparing these two tasks in children with mental retardation. The difference is manifested in the fact that this group of children often invented simpler models and, when performing tasks on the model, these children needed help more than twice as often. 68.52% of children with mental retardation successfully completed the task according to their own plans. The models of this group of children were often very primitive and at the same time some of the children needed help in implementing their plan, and 18.2% of the children could not think of anything and build it with the help of a teacher.

Analyzing the speed of the assignment according to one’s own plan, and comparing it with fulfilling the task of a similar degree of complexity of construction on the model, we divided each category of children into groups. These groups of children are differentiated by quality indicators.

Among the normally developing children, 3 groups were distinguished:

The first group consisted of children whose speed of execution of the assignment according to their own design was approximately the same as when performing the assignment of a similar degree of difficulty on the model (21.42% of the examined children of this category);

the second group included children, the speed of completing the task according to their own intention, was, on average, 2.25 times higher than when building on the model of a task of a similar degree of complexity (57.14% of normally developing children examined by us);

the third group consisted of children, whose own task rate for performing the task was 1.53 times lower on average than when performing a task of a similar degree of difficulty on the model (21.42% of normally developing children)

We conditionally divided children with delayed mental development into 4 groups:

the first group included children who, at about the same speed, independently coped with the task, put the picture in their own way, as their normally developing peers coped with the same task as the sample, but these children did not cope with the task of similar degree of difficulty on the model (13.3% of the examined children of this category);

the second group consisted of children who, according to their own plans, had an average speed of fulfilling the task 3 times higher than when performing the task a similar degree of difficulty on the model and they needed help in their implementation (40.0% of children);

the third group consisted of children, in whom the speed of the assignment according to their own design was higher, on average, by 2.5 times than when they independently performed a similar degree of difficulty of the task on the model (33.3% of all surveyed children of this group);

The fourth group included children, in whom we could not trace the difference between the speed of actions because they could not complete the task on the model (6.6% of the examined children in this category).

We divided children with mental retardation into the following three groups:

The first group consisted of children who independently coped with the task according to their own plans, collecting it on average 1.2 times slower than the task of a similar degree of difficulty on the model that was performed using various types of assistance (9.1% of children);

the second group included children who independently coped with the task according to their own plans 2.7 times faster than the tasks of the same degree of difficulty on the model, using substantial help;

the third group consisted of children who could not trace the difference between the speed of action on the two tasks, since one of the tasks was not completed. (54.54% of children in this group).

Consequently, despite the considerable lag in the development of images-representations in children with delayed mental development, they perform the task better according to their own design than from the task according to the finished sample offered by them, as well as normally developing children. Children with mental retardation do not find a significant difference in the productivity of performing tasks according to their own design and the finished sample. One and the other task for them presents considerable difficulties. The emergence of its own image and its implementation are as difficult for them as the implementation of the finished image.

As a hypothesis to explain this phenomenon, we have identified the following reasons. In children with delayed mental development, in contrast to normally developing peers, there is a weakening of the inclusion in the activity of the associative structures of the left hemisphere (MN Fishman), which carry out associative links with the instruction, and the right hemisphere performs the construction of its image consolidating past experience, captures this synthetic image. However, in children of this category, insufficiently formed relationships of the right and left hemispheres were found. Consequently, the lower results of the simulation, proposed by the experimenter of the image, are due to the insufficient level of acceptance of speech instructions, as noted by M. Gross, W. Wilson (1974), and the insufficiently formed analysis function in the process of visual perception. This feature was emphasized by T. V. Egorova and M. N. Fishman. A relatively more successful self-image modeling is associated with the activity of the right hemisphere. In children with mental retardation, such improvements do not occur when modeling their own image due to the fact that they have noted not only the global undifferentiated response of the left hemisphere, which, according to M. Richlin, S. Weinstein, M. Weisinger , J. Intern (1976), is the cause of mental retardation, but also the deficit of the functions of the right hemisphere.

The identified differences in the performance of tasks according to one’s own plan and the model of children with mental retardation and children with mental retardation can serve to improve the differential diagnosis of these groups among themselves and from the norm.
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THE INFLUENCE OF COMMUNICATIVE TOLERANCE IN STUDENTS ' ATTITUDES TOWARD INCLUSIVE EDUCATIONAL ENVIRONMENT
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Рассмотрение проблем инклюзивного образования с позиции   социально-педагогической значимости определяет в качестве приоритетной возможность детей с ограниченными возможностями здоровья  реализовать свое право на обучение в общеобразовательном учреждении любого типа, получая при этом качественное образование и необходимую психолого-педагогическую поддержку. Инклюзивное образование  является, в настоящее время, одним из ведущих направлений в обучении детей с ограниченными возможностями здоровья и предполагает значительную вариативность в подходах к их обучению и воспитанию. Практика инклюзивного образования базируется на идее принятия индивидуальности каждого ребенка, что удовлетворяет его потребность в полноценном и разнообразном личностном развитии и органичном вхождении в социальное окружение. Посредством инклюзивного обучения создается адаптивная социальная и образовательная среда с максимальным использованием всего арсенала средств, методов и технологий.  В связи с этим, тенденция развития инклюзивного образования предусматривает, наряду с прочим, обсуждение вопросов, касающихся  толерантного отношения к обучению детей с ограниченными возможностями здоровья в школах общего назначения. От профессиональной компетентности учителя зависит, насколько   ребенок с ОВЗ  сможет раскрыть свой потенциал в процессе инклюзивного обучения. Поскольку путь  инклюзивного обучения предполагает  многоаспектность подходов к его реализации, подготовка педагогических кадров имеет особую значимость с позиций социальной, психолого-педагогической, организационно-методической направленности, готовности среды к принятию детей с нарушенным развитием, что  включает в себя и формирование толерантного отношения к совместному обучению детей с нормальным и нарушенным развитием. Таким образом, подготовка будущих педагогов к ситуации инклюзивного образования должна включать в себя, в качестве одного из условий, формирование толерантного отношения к совместному обучению детей с нормальным и нарушенным развитием. 

С целью выявления ключевых позиций в межличностных отношениях с людьми с ОВЗ, степени осведомленности о детях с ОВЗ, в том числе, в ситуации инклюзивного обучения, было изучено мнение респондентов, в качестве которых выступали студенты  факультетов педагогического вуза. Исследование проводилось в период с 2013 по 2014 годы на базе  РГПУ им. А.И. Герцена.  Количество респондентов  в общей сложности составило 80  человек  (от 17 до 24 лет). Были задействованы студенты с факультетов технологии предпринимательства (ТИП) и безопасности жизнедеятельности (БЖ).  В процессе анкетирования, направленного  на изучение общей толерантности  нами использовался опросник коммуникативной толерантности В.В. Бойко по выявлению особенностей поведения человека в конкретных условиях общения и состоящий из 9 блоков по 5 вопросов каждый [1]. Данное исследование позволило определить общие тенденции межличностных взаимодействий и соотнести полученные результаты с данными интервьюирования, направленного непосредственно на выявление позиции отношения к людям с ОВЗ. В результате проведенного исследования у большинства студентов выявился относительно невысокий уровень коммуникативной толерантности (варьируется от 48 до 70 баллов). Средний показатель для всех опрошенных составляет 56 баллов. У 6 % респондентов зафиксирован низкий уровень коммуникативной толерантности. Необходимо отметить, что большинство опрошенных студентов продемонстрировали вполне толерантное отношение к оценке индивидуальных особенностей людей. Вместе с тем выявлена тенденция к возрастанию нетерпимости по отношению к отдельно взятым поведенческим признакам: категоричность оценки в адрес окружающих, неумение нивелировать неприятные впечатления от некоммуникабельных качеств находящихся рядом людей. Эти признаки коммуникативной толерантности  могут оказаться значимыми в плане принятия ситуации инклюзивного обучения. Однако стоит учесть, что большинство опрошенных высоко оценило свои умения приспособиться к ситуации, характеру и привычкам других людей. В целях дополнительного изучения данной проблемы был применен метод интервьюирования, который позволил более конкретно и целенаправленно выявить степень осведомленности о людях с ОВЗ и определить ключевые позиции отношения к ним, в том числе, в ситуации инклюзивного обучения. Анализ результатов исследования показал, что большинство (51%) студентов  встречались  с людьми с ОВЗ, но лишь 9% из них имели опыт общения с людьми с ОВЗ. На вопросы относительно возможной  совместной деятельности с людьми с ОВЗ большинство студентов (67%) ответили отрицательно. Таким образом, проведенное исследование подтвердило наличие зависимости между показателями общей коммуникативной толерантности и позицией отношения, проявляемой к людям с ОВЗ.  Основная причина этого, вероятно, заключается в неосведомленности о людях с ОВЗ, т.е. отсутствие знаний об особенностях, способностях людей данной категории, а также отсутствие опыта взаимодействия с ними.   В связи с этим,  в процесс  подготовки будущих педагогов  необходимо  включать решение ряда задач инклюзивного обучения, что в дальнейшем,  позволит значительно  оптимизировать инклюзивную образовательную практику. 

Таким образом,  дальнейшее изучение позиции отношения к факту инклюзивного обучения детей с ОВЗ, разнообразные способы взаимодействия в ситуации инклюзивного обучения между субъектами образовательных отношений (педагоги, дети, родители)   позволят содержательно и организационно обогатить процесс взаимной инклюзии, а  в перспективе  способствуют улучшению  инклюзивной образовательной среды. 

 References
1.  Бойко В.В. Коммуникативная толерантность. – СПб.: СПбМАПО, 1996.- 31 с.

2. Волкова И.П., Кантор В.З.  Общество и инвалиды по зрению: проблемы толерантности: Монография. -  СПб.: Изд-во РГПУ им. А.И.Герцена, 2014. - 145 c. 

THE EFFECTIVENESS OF THE USE OF AUDIOVISUAL STIMULATION FOR CORRECTION OF THE FUNCTIONAL STATE OF THE ORGANISM
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Available literature data on the mechanisms of influence of audio-visual stimulation (ABS) and the results of its application suggested that the use of this technique can be effective in the process of psychophysiological support of training at the University.

Purpose. Based on the analysis of the features of changes in the bioelectric activity of the brain, the dynamics of cerebral blood flow and vegetative balance of the body to assess the effectiveness of a single session of ABS for the correction of the body's functional state (FS).

Material and methods. 39 students of the Military medical Academy were examined. at the age of 18 to 25 years. 31 people participated as test subjects, 8 of whom were in the control group. Studies were conducted from 16 to 20 hours.

For the correction of the FS used the portable device AVS "MIND'S EYE".  The work used the session "Relax "-A-2, called "Quick rest". The program is designed to quickly relieve nervous and emotional tension for people associated with activities accompanied by a high degree of stress. ABS begins in the beta frequency range, quickly drops to theta frequencies and then continues in the Delta range. This period of relaxation allows you to form a state of rest in a short time. The session lasts 15 minutes and ends with a stimulating effect that allows you to return to work rested and ready for further work.

For simultaneous registration of electroecephalogramm (EEG), reoencephalogramm (REG) and electrocardiogram (ECG) used electroencephalograph analyzer (EEG)-21/26 "Encephalan-131-03".

EEG was recorded at 16 monopolar leads according to the international electrode arrangement system "10-20" in the bandwidth 0 – 70 Hz with a sampling frequency of 250 Hz. The electrodes were placed symmetrically in anterolateral (Fp1, Fp2), posterior (F3, F4), lower lobe (F7, F8), Central (C3, C4), mid-temporal (T3, T4), posterior (T5, T6), parietal (P3, P4) and occipital (O1, O2) regions with the placement of the United reference electrodes on the ear lobes.

For REG registration 4 electrodes were used: 1 – frontal (F); 2 – Central (C); 3 – occipital (O); 4 – mastoidal, which provided registration of 4-channel REG. As REG key indicators that were analysed have the nick: RI – rheographic index, which allows to determine the relative magnitude of the pulse blood in the area under study vasculature and characterize the magnitude of systolic flow and the intensity of the pulse oscillation;  PPS-indicator of peripheral vascular resistance-an integral indicator of the state of the microcirculatory bed, defined as the ratio of the amplitude of the systolic phase of the venous component to the amplitude of the systolic wave and IVO – index of venous outflow. 

ECG was recorded in the 2nd standard lead. Heart rate variability (HRV) was evaluated based on the results. Mode (Mo), amplitude of mode (AMO), index of vegetative equilibrium (IVR), vegetative index of rhythm, index of adequacy of regulation processes( PAPR), index of tension (IN) of regulatory systems reflecting degree of centralization of heart rate control, standard deviation of duration of normal R-R-intervals( SDNN); spectral components of heart rate variability: HF-high-frequency component, low-frequency component; VLF-ultra-low-frequency component (0.003–0.04 Hz); LF/HF – balance coefficient.

EEG, REG and ECG were recorded for 5 minutes with eyes open, then 5 minutes with eyes closed in the background recording mode; 15 minutes in the ABC state, of which 8 minutes of EEG, REG and RCG were recorded in the program memory; 5 minutes with eyes open in the background recording mode after ABC; 5 minutes with eyes closed in the background recording mode after ABC. For the test subjects of the control group ABC mode was not used.  

Results and discussion.  After the ABC session, the average power  (- rhythm in the frontal, anterior-parietal and occipital leads of the right and left hemispheres of the brain was statistically significant (p<0.05) more than in the background study. Such a change in the power of ( - rhythm reflects the level of upward activation necessary for the organization of adaptive behavior, as well as can characterize the severity of neuro–emotional stress. Increased power ( - rhythm indicates a decrease in the level of nonspecific cerebral activation and is one of the main characteristics of the state of functional comfort.

A decrease in the power (-rhythm of EEG from 22.91±3.16 mV in the background study to 12.61±3.09 mV after the ABC session (p<0.05) was revealed. (- rhythm is directly related to the regulatory mechanisms of the brain and occurs in a situation of energy and information mobilization. 

Statistically significant (p<0.05) differences in the power of (1 - and (2-rhythms inherent in the state of active wakefulness were determined. The total power of (- rhythms significantly decreased from 34,77±6,34 to 21,26±5,12 mV, which also indicates a decrease in the level of brain activation.

No statistically significant changes in the characteristics of bioelectric activity of the brain at all stages of registration were revealed in the subjects of the control group.

According to the indicators, REG allocated 9.7% of patients, which positive dynamics was observed in all three characteristics made up; 29% of the surveyed who have observed the positive dynamics on the two indicators; 54.8% of subjects in whom improvement was observed by a single indicator; 6.5% of subjects in whom the rates of cerebral blood flow has deteriorated by all three indicators. At the same time, the identified dynamics was subject to pronounced individual differences, which made it impossible to determine the direction of the trend.

It was found that 51% of the subjects in the results of HRV decreased BY 27.4% of the initial value there was also a downward trend in IVR. 

In General, a gradual decrease in the values of IN throughout the study period reaches statistical significance (p<0.05) immediately after the end of the ABS session.

A gradual decrease in the LF index of cardiorhythm with a simultaneous increase in the power of the HF contribution, reaching a statistically significant difference at the last stage, which leads to a significant (p<0.05) decrease in the vagosympathetic balance coefficient after the ABC session (Fig. 3). The revealed changes indicate a decrease in the tone of the sympathetic part of the autonomic nervous system. 

No statistically significant changes in HRV parameters were found in the control group of the subjects.

Conclusion. It was found that after a single 15-minute session of ABS increases the value of alfa-rhythm power in the frontal, anterior-parietal and occipital leads of the right and left hemispheres of the brain, decreases the power of beta - and delta - rhythms of EEG, decreases IN and IVR, as well as the coefficient of vagosympathetic balance of RCG . These changes characterize the optimization of the body's FS and contribute to the accelerated recovery of efficiency.
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The assessment of job satisfaction reflects the subjective and estimating attitude                         of the person towards the surrounding reality and to himself. The satisfaction with work is the indicator which helps to determine the level and extent of adaptation of the worker to his working conditions (Nikiforova N.V., 2012; Podprugina V.V., 2012).
Among the most essential parameters of experts’ job satisfaction we can distinguish             the following: emotional reaction to the 
occupational situation, equivalence of working results to worker’s expectations, his subjective reactions to work assessment by the management and the employees, personal aims manifestation in work.

The job satisfaction has the functional and production importance. It affects both quantitative and qualitative results of work, urgency and accuracy of the performed tasks; it also depends on age and experience of the worker, on his work position, on relationship with the management which is correspondingly expressed in orientation of the management to the expert,          in interest to his wellbeing, in a possibility of worker’s participation in organization decision-making  if it concerns separate work processes (N.V. Nikiforova N.V., 2012; Tolochek V. A., 2016). However, according to foreign researchers, expert’s influence on a working situation and his or her increasing control of it assumes certain risks, including the problems connected with coordination processes (Gebert D. et al., 2003).

While the expert acquires the working experience, his satisfaction increases, and workers’ expectations approach their real opportunities. At the same time we can witness the existence          of negative correlation between the workers’ age of and the degree of their job satisfaction.

Along with the mentioned above N.A. Golubeva (2011) emphasizes that job satisfaction is not always connected with high achievements in the course of work, correlating quality, speed, timeliness of labour duties performance.

Our research included the following stages: examining professional risk factors, analyzing        a functional condition of central nervous system and working capacity, assessing the quality of life and health of social work specialists in, and identifying the degree of their job satisfaction. Employees of social welfare departments in seven districts of Chelyabinsk participated in the research.

The functional condition of central nervous system of the participants stated the level            of «reduced» working capacity by an indicator «functional level of a nervous system». Correspondingly, it demonstrated the level «slightly reduced» working capacity by indicators              of «stability of nervous reaction" and "level of functionality». The researches were taken according to standard criteria of working capacity by a technique of M.P. Moroz (2009). The results attest           to already formed stability of a functional system in response to risk factors of professional activity, the inner resources mobilization. Meanwhile, specialists constantly switch from one type                of intensive work to another, with change of working and rest time regime.

For its part, it is revealed that 71 % of people surveyed are satisfied with their work,             29 % - not satisfied, according to V.A. Rozanova's technique (2004).

We have identified a «risk group2 of 38 people (36%) from the general selection of people surveyed. The members of this group demonstrated a steadily «reduced» working capacity at two stages of examination. The results revealed significant difference in «stability of reaction» and «level of functionality» that demonstrates deterioration in a functional condition of central nervous system in dynamics of two years' examination. However, 27 experts who got into «risk group» noted that they are satisfied with work, 11 people claimed to be unsatisfied.

The results received both after the general selection of people surveyed and after «risk group» examination confirm that the relation between professional activity satisfaction                         and its results and success in the course of work is not direct.

Besides, the correlation analysis revealed that the larger the share of people with chronic diseases and the periods of disability, the more experts obtain low job satisfaction (fig. 1).
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Fig. 1 Correlation between subjective evaluation of health and job satisfaction.

Note: strong connection at r> 0. 7; average connection at 0.3 <r <0.69; weak connection at r <0.29.

24 % of experts from «risk group» noted the existence of chronic diseases, while                   the general selection showed the result of 16% of workers. We suppose that the experts who confirmed their job satisfaction cannot be considered fully as «reserve». The workers who noted degree of job satisfaction don’t possess professional reliability.

So far there is a large stock of knowledge concerning professional stresses, «burning out»  of social work specialists, though there are still a great number of important issues. First, we can reveal the question of survey results credibility because of frequent interviewees’ denial of his available problems, as was shown by the results of our examination. Secondly, while carrying out psychological practices experts can give stating or negative answers that reduces our opportunity           to obtain objective information about their functional state.

Therefore, due to the lack of a clear clinical picture we state the relevance of psycho-physiological inspections by means of psycho-diagnostic techniques. The method of a variation  chronological reflexology measuring can be used for functional condition assessment of social work specialists to identify their level of working capacity and mobilization opportunities of reserve abilities activation. The knowledge of working capacity and job satisfaction indicators interrelations have the relevant and predictive value for professiogram elaboration in the field of social work,              as well as health monitoring of both social work specialists and workers of the «human-to-human» sphere together with their professional longevity determination.
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Introduction. 
Within the framework of cognitive science, one of the important problems is the study of the text perception. This gives information about the methods of information coding based on the rules of a particular language. Studies of the eye movements’ peculiarities when reading texts make it possible to learn more about the individual features of information processing, which also depend on the language proficiency level. It can be assumed that the presence of linguistic training with in-depth study of a foreign language (L2) makes the process of L2 reading less subjectively difficult.

Materials and methods. 
Eye tracking. We used the SMI iView X Hi – Speed 1250 setup, which records eye movements in the infrared range, and determines the gaze direction based on the displacement vector between the centers of the pupil and of the corneal highlight. The recording was carried out binocularly with a frequency of 500 Hz.

Language proficiency estimation. The test part of the State Exam was used to determine the proficiency level in Russian. Test General English, developed by a division of the Cambridge University Examination Board (University of Cambridge Local Examinations Syndicate), was used to determine the proficiency in English.

Sample. Students studying for a bachelor degree in Psychology (“psychology students”) - N = 10; students receiving professional linguistic education (“linguistic students”) - N = 22. The two groups did not differ in the level of knowledge of the Russian language, but the level of proficiency in English was significantly higher among students with linguistic training (p <0.01).

Design. At the first stage, the level of proficiency in Russian and English was assessed by the means of blank testing. On the second one, eye movements were recorded when working with a series of stimulus slides, containing the questions from the tests mentioned. The stimulus material consisted of 9 series of slides in Russian and 9 series of slides in English.

Statistics. Statistical processing of the results was carried out using ANOVA and correlation analysis.

Results and discussion. The results of ANOVA showed that when reading texts in Russian, the number of fixations and the line reading time is more for linguistic students than for psychology students (Fisher LSD; p <0.001). When reading texts in English, psychology students perform a smaller saccade amplitude (Fisher LSD; p <0.05), and the number of fixations (Fisher LSD; p <0.001) and pupil diameter along the X -axis (Fisher LSD; p <0.05) and Y-axis (Fisher LSD; p <0.001) are greater than that of linguistic students. It also turned out that when reading texts in Russian, the number of regressions for two groups of students does not differ, and when reading texts in English, psychology students perform more vertical regressions than linguistic students (Fisher LSD; p <0.001).

During a personalized analysis within two groups of students, some markers were revealed that most or all psychology students have but a majority of linguistic students do not have: 1) the line reading time in English is longer than in Russian (Fisher LSD; p <0.001); 2) the amplitude of saccades is greater when reading in Russian than when reading in English (Fisher LSD; p <0.05); c) the duration of fixations is longer when reading in English than when reading in Russian (Fisher LSD; p <0.05).

All this may indicate that the process of working with English texts was more subjectively difficult for students with a lack of professional language training.

The results of the correlation analysis indicate that the structure of the relationship between different ET indicators when reading texts in Russian is different for two groups of students: when reading texts in Russian, linguistic students have more positive correlations between different parameters of eye movements than psychology students. This may indicate the fact, that the study of L2 effects the process of working with L1 texts. Such results are consistent with the description of the neurophysiological mechanisms of the learning process within a systemic-evolutionary approach, namely, the proposition that the acquisition of new experience always includes the reorganization of the previous one.

Conclusion. 

Thus, the work reveals the following features of the influence of linguistic training on eye movements when reading texts in L1 (Russian) and L2 (English). Students who receive specialized linguistic education and have a higher level of L2 proficiency are distinguished by better speed characteristics of eye movements (less line reading time and larger amplitude of saccades) when working with texts in both L1 and L2.
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