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Numerous studies of recent years have shown that emotional stress has a positive biological significance, aimed at activating the behavior of an individual to achieve a useful adaptive result only at the initial stage of its development [6]. But with prolonged psychoemotional overload, emotional stress can cause neurotic reactions, that are characterized by a violation of the adequacy of behavior in specific conditions and existing body needs [4]. The most promising direction in the study of the peculiarities of an adaptation syndrome development in conditions of stress of different origins is a research in human [2]. The solution of the tasks of improving the quality of training specialists in modern conditions is associated with increased requirements for cogni​tive activity of students, a constant complication of academic disciplines, which leads to psychoemotional stress strengthening and the development of emotional and stress states in students during the process of training [7]. Especially increased require​ments to the level of mental performance and mental health of students are present at junior courses, which are associated with the transition of student's body to a qualitatively new level of functioning that provides an opportunity for this activity [8]. At that time, a number of scientific works have been published on these issues. But the abundance and contradiction of the facts do not allow forming a holistic view of the possible pathogenetic mechanisms of the effects of emotional and stressing states. This makes impossible to develop scientifically grounded actions in the direction of reducing the negative impact of these factors and increase the individual sustainability and the development of human adaptation to their inevitable effects.
The aim of the study - Proceeding from the necessity of de​veloping the means for assessing the general nonspecific stabil​ity of the organism, as well as for the integrity and consistency between the mechanisms of adaptation of different levels, an at​tempt was made to study the peculiarities of the spatial-temporal structure of the information indicators of the higher (memory, internal time recording) and central (stabilometric reaction, the degree of functional asymmetry) levels of students in a state of rest and emotional stress in the dynamics of the first three years of training at a medical higher educational institution.

Material and methods. The subjects of the study were fe​male students of the main group of I-III courses. The research was conducted during the educational process, which simulated the psychoemotional load of a dynamic nature. Female students, who have been enrolled to the first year of medical university, formed a control group. The experimental groups included students of the I, II and III courses, the examination of who was conducted at the end of the school year. The study of the features of the brain in​tegrative activity and intellectual working capacity was carried out during the examination according to the defined scheme. In order to do it, an individual map of the examinee was developed, which re​flected the parameters of the investigated and registered functions, as well as his anthropometric data.

In order to evaluate the brain integrative activity, indicators of psychological tests of short-term color memory using the computer-software complex were used. The evaluation of the color memory research results was based on 10 attempts of iden​tification, the number of correct answers, and the percentage of errors. In order to measure and evaluate the correlation of corti​cal excitatory and inhibitory processes in our experiment, the duration of individual minute (IMD, sec) was determined. The interhemispheric asymmetry was investigated by recording the maximum stress time of the right and left hands while holding an object. The research was conducted only with the participa​tion of right-handed girls [9]. In the experiment, a stabilometric reaction was studied as an indicator of cortical control of muscle tone and its distribution. A student was offered to maintain a balance in an unusual body position, standing on one leg with closed eyes, and the retention time of this posture was recorded, which was evaluated as a parameter of a stabilometric reaction [3, 5]. Intellectual working capacity and fatigue, concentration and attention stability were investigated in the conditions of Bourdon-Anfimov's correction test [1]. Indicators of correction test are the total percentage of completed work, the number of errors for the 2-minute test, as well as for each minute. The ex​amination was attended by female students of the main group of 156 people who signed a voluntary agreement to participate in the experiment in accordance with the recommendations of the ethical committees on biomedical research. The experiment was conducted at the beginning of classes (control group) and at the end of the 1st, 2nd and 3rd courses in Medical University.

Results and their discussion. The study of intellectual work​ing capacity as an indicator of the brain integrative function that was conducted before the beginning of classes at the 1st course showed that the entire contingent of examinees in the total vol¬ume of intellectual work performed in 2 minutes, according to the correction test, can be divided into three groups.

The 1st group - low working capacity, the volume of performed work did not exceed 30% (26,48±1,7%). The 2nd group - average working capacity, the volume of performed work exceeded 30% (33,4±2,36%) and the 3rd group - high working capacity, the vol¬ume of performed work exceeded 40% (43,5±3,77%).

In the dynamics of training identified groups are preserved, but their number varies. Thus, before the beginning of classes female students with an average level of working capacity make up half of those examinees with the same low number of groups 1 and 3. In the dynamics of three years of training, the number of students who show medium and high working capacity in in¬creasing and who show low working capacity - decreasing. This is especially true at the end of the 2nd course. By the end of the 3rd course the tendency is maintained.

The obtained data are considered by us as an indicator of the process of adaptation to psychoemotional stress, which dynami-cally develops under conditions of three-year training at medical higher educational institution.

Table 1 presents data on the dynamics of changes in the num-ber of students in groups with different intellectual working ca-pacity in the learning dynamics.

The studies of the central level of adaptation to psychoemo-tional stress showed the following: the state of functional asymmetry, which was evaluated according to the difference in strength endurance of both hands, was changing during the training process in groups in the manner presented in Table 2.

In female students of all groups in a state of rest there is a low level of functional asymmetry. However, during three-year training, the adaptation to the psychoemotional load of female students with low and average intellectual working capacity de-velops in the background of a sevenfold increase in interhemi-spheric asymmetry. The high level of intellectual working ca¬pacity for students of the 3rd group is maintained until the end of the third course, but is not accompanied by a change in the functional asymmetry of the brain, namely: there is a low level of interhemispheric asymmetry before the beginning of the 1st course, which is maintained during three years of training. Obvi-ously, an increase in the degree of interhemispheric asymmetry is a manifestation of the stress of the cortical processes of the left hemisphere. This provides for adaptation to intellectual loadings even for students with low level of intellectual ability.
Table 1. Dynamics of changes in the number of female students having different degrees
of intellectual working capacity in terms of training years (%)
	Groups of students
	Till the beginning of classes
	At the end of the1st course
	At the end of the
2nd course
	At the end of the
3rd course

	Low working capacity (%)
	29
	26
	11
	16

	Average working capacity (%)
	54
	43
	30
	58

	High working capacity (%)
	17
	31
	59
	26


Table 2. Dynamics of changes in the degree of functional asymmetry in terms of training years (%)

	Groups of students
	Till the beginning of classes
	At the end of the1st course
	At the end of the
2nd course
	At the end of the
3rd course

	Low working capacity (%)
	10
	16
	1
	77

	Average working capacity (%)
	13
	41
	4
	77

	High working capacity (%)
	2
	2
	38
	21


Table 3. Dynamics of changes in the parameters of stabilometry in female students in terms of training years (sec)

	Groups of students
	Till the beginning of classes
	At the end of the1st course
	At the end of the
2nd course
	At the end of the
3rd course

	Low working capacity
	21,0±4,1
	53,0±32,0
	27,6±6,9
	61,3±27,1

	Average working capacity
	28,9±5,3
	37,6±15,1
	31,7±7,6
	37,0±7,5

	High working capacity
	23,1±5,7
	97,8±43,4
	27,3±5,5
	32,2±6,7


Table 4. Dynamics of changes in the visual memory of female students in terms of training years (%)

	Groups of students
	Till the beginning of
classes
	At the end of thelst course
	At the end of the
2nd course
	At the end of the 3rd course

	Low working capacity
	43,1±4,1
	54,1±3,2
	52,6±4,5
	52,9±2,1

	Average working capacity
	50,8±2,2
	62,0±2,8
	60,4±3,2
	57,1±2,4

	High working capacity
	56,6±4,2
	63,0±4,1
	56,9±2,0
	61,1±3,6


Individual stability and adaptation to psycho-emotional stress in students with an initial high level of working capacity does not require a functional overstrain of the left hemisphere of the brain in right-handed.

The second indicator of the brain integrative activity and cor​tical-cerebellar ratio is the ability to maintain a balance in an un​usual position (standing on one leg with closed eyes), which was investigated under the conditions of the method of stabilometry. The results of the study of stabilometry are presented in Table 3.

The analysis of the presented data confirms that the level of cortical control of muscle tone and its distribution, which causes the preservation of balance, in all experimental groups is the same. The large mean-square deviation in all groups is due to the presence of female students in each group that differ from others by very low indicator - 5-7s (11% of the total number of examinees), or by very high indicator - from 250 to 450s (19%). The study of visual memory (Table 4) revealed higher values of visual memory in the initial state of high working capacity students at 32% compared to stu​dents with low working capacity and 14% - in comparison with the II group. These differences are preserved for all three years of training. The analysis of years of training indicates to a general tendency of visual memory improvement by the end of the 3rd course. The largest increase of 9.8% compared with the initial state is observed in female students of the 1st group. For female students of the 3rd group, for 3 years of training, there is significantly higher visual memory, but the improvement to the end of the 3rd course is only 5.5%.

The assessment of visual perception was made on the ac​curacy of determining the center of gravity of a complex geo​metric figure (computer program), the results of which are presented in Table 5.

It was determined that before the beginning of training, the most significant change in the visual perception index (deterio​ration of visual perception) was noted among female students of the 3rd group. However, by the end of the 3rd course, the visual perception in female students of this group improves by 45%, whereas in female students of the 1st group there is no signifi​cant change in visual perception in the dynamics of training. Fe​male students of the 2nd group have been noted an improvement of the studied index by 35% in the training dynamics.

An important indicator that determines the quality and effi-ciency of adaptive processes is the duration of the individual minute, which reflects the ratio of cortical processes of exci¬tation and inhibition. The study of individual minute duration (IMD) showed that before the beginning of classes this indicator for female students of all groups on average is less than 12-15% of the real duration of a minute. In the dynamics of training, compared with the initial state of female students of the 1st group, this indicator improves by 10% by the end of the 3rd course. The same change in IMD is observed in students of the 3rd group, which is an indicator of improvement of the correla¬tion of excitation and inhibition cortical processes. For female students with average working capacity (II group) the duration of an individual minute in comparison with the beginning of classes decreases by an average of 19%. This is a reflection of the benefits of central arousal processes, that is most pronounced in female students of the 2nd group. Before the beginning of classes, the normative value of IMD - 60,0 ± 5,0с was observed in 40% of female students with low level of intellectual working capacity, in 21% - with the average and 11% - with a high level. The results are presented in Table 6.

Among female students who perform in the standard time less than 30% of correctional test, there were 50% of students with a low individual minute duration; among students with average working capacity - 61% and among students with high working capacity - 67%. The analysis of the dynamics of change in this indicator in terms of training years has shown that the increase in the duration of study in the university leads to an increase in the number of students with the advantage of the process of cen¬tral inhibition in the group with insufficient and, especially, in the group with a redundant manifestation of adaptation. The re¬search also showed that there is a certain connection between the individual minute duration and the intellectual working capac¬ity. It is established that the smaller the duration of an individual minute is the greater is the volume of corrective test performed by female students, and the more errors are made. This is due to the superiority of the central excitation process and the reduction of the sustainability of attention. In the group of students who have been found an adequate adaptation, an increase in the duration of training in the university caused an increase in the accuracy of the internal time: in 70-80% of students the norma¬tive value of individual minute duration is determined.
Table 5. Dynamics of changes in visual perception in female students in terms of training years (mm)

	Groups of students
	Till the beginning of
classes
	At the end of the lst course
	At the end of the
2nd course
	At the end of the 3rd course

	Low working capacity
	14,0±1,9
	12,8±2,1
	16,6±2,4
	12,7±2,5

	Average working capacity
	20,0±2,3
	20,8±2,4
	10,7±1,5
	12,9±1,0

	High working capacity
	25,8±4,2
	14,9±1,8
	17,3±1,7
	14,1±1,4


Table 6. Dynamics of changes in the duration of individual minutes for female students of a general group with different types of intellectual working capacity in terms of training years (%)
	Female stu​dents' groups
	Variants of individu​al minute duration
	Number of students according to periods of study (%)

	
	
	Till the beginning of classes
	At the end of the1st
course
	At the end of the
2nd course
	At the end of the 3rd course

	
	
	Absolute number
	Percent​age, (%)
	Absolute number
	Percent​age, (%)
	Absolute number
	Percent​age, (%)
	Absolute number
	Percent​age, (%)

	I group
	60,0±5с
	4
	40
	2
	22
	1
	14
	2
	18

	
	More that 65с
	1
	10
	2
	22
	3
	43
	4
	36

	
	Less than 55с
	5
	50
	5
	56
	3
	43
	5
	46

	Total:
	10
	100
	9
	100
	7
	100
	11
	100

	II group
	60,0±5с
	7
	21
	6
	40
	5
	28
	8
	20

	
	More that 65с
	5
	18
	3
	20
	0
	--
	7
	18

	
	Less than 55с
	21
	61
	6
	40
	13
	72
	25
	62

	Total:
	33
	100
	15
	100
	18
	100
	40
	100

	III group
	60,0±5с
	1
	11
	2
	18
	11
	30
	7
	39

	
	More that 65с
	2
	22
	1
	9
	4
	11
	3
	17

	
	Less than 55с
	6
	67
	8
	73
	21
	59
	8
	44

	Total:
	9
	100
	11
	100
	36
	100
	18
	100


Conclusions: 1) Integrative brain activity according to visual memory and perception, stability and functional asymmetry, and IMD is a factor that provides a degree of adaptation to the psy​choemotional stress. 2) An adequate adaptation to the training pro​cess depends on the objective ratio of cortical processes of excita​tion and inhibition. This provides an increase in the accuracy of internal time, concentration of attention and the most intellectual working capacity.3) In the process of adaptation to the training pro​cess, 40% of the examinees have been observed an improvement in visual memory and perception as an indicator of a higher level of integrative brain activity.4) Intellectual stability (adaptation) to the information saturation of the training is developed against the back​ground of tension in the cortical processes of the left hemisphere, which increases lateralization of the cerebral hemispheres.
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SUMMARY
BRAIN INTEGRATED ACTIVITY IN MEDICAL STU​DENTS UNDER CONDITIONS OF ADAPTATION TO PSYCHOEMOTIONAL STRESS
Marakushin D., Chernobay L., Vasylieva O., Morozov O., Korobchanskij P.
Kharkiv National Medical University, Ukraine
According to the results of the study the development of adap​tation to psychoemotional stress, which is considered as an emo​tional stress in medical students during the first three years of study, has a dynamic and multifactorial character. The degree of adaptation processes' manifestation is analyzed and it is shown that it correlates with the intellectual capacity, which is based on the features of the brain integrative activity.
During the study, the brain integrative activity was studied according to the information indicators of the higher (memo​ry, internal time tracking) and central (stabilometric reaction, functional asymmetry degree) levels. The objective indicator of the internal time tracking study is an individual minute duration (IMD). Students who have been marked an adequate adaptation to psychoemotional stress in the process of increasing the duration of training at the university, showed an increase in the accuracy of internal time. This was observed in the increase of 70-80% of students with normative values of IMD.

Keywords: psychoemotional stress, internal time tracking, intellectual working capacity, visual memory.
РЕЗЮМЕ
ИНТЕГРАТИВНАЯ ДЕЯТЕЛЬНОСТЬ МОЗГА В УС​ЛОВИЯХ АДАПТАЦИИ К ПСИХОЭМОЦИОНАЛЬ​НОМУ СТРЕССУ У СТУДЕНТОВ-МЕДИКОВ
Маракушин Д.И., Чернобай Л.В., Васильева О.В., Морозов А.В., Коробчанский П.А.
Харьковский национальный медицинский университет, Украина
По результатам проведенного исследования установлено, что развитие адаптации к психоэмоциональному напряже​нию, которое рассматривается как эмоциональный стресс у студентов-медиков в условиях первых трех лет обучения, имеет динамичный и многофакторный характер. Проанали​зирована степень проявления адаптационных процессов и показано, что она коррелирует с интеллектуальной работо​способностью, основанной на особенностях интегративной деятельности мозга.

В течение исследования интегративная деятельность моз​га изучалась по информационным показателям высшего (память, внутренний учет времени) и центрального (ста- билометрическая реакция, степень функциональной асим​метрии) уровней. Объективным показателем исследования внутреннего учета времени является продолжительность индивидуальной минуты (ПИМ).

Студенты, у которых отмечалась адекватная адаптация к психоэмоциональному стрессу в процессе увеличения про​должительности обучения в университете, показали увели​чение точности внутреннего времени. Это наблюдалось у большинства студентов (70-80%) с нормативным значением ПИМ.

