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Abstract: The attention of modern society to intellectual potential makes the problem of studying mathematically
gifted youth at the stage of self-determination in higher education relevant. Practical problems related to the psychological
features of social adaptation of mathematically gifted youth require solving. The main goal of the research is to study the
social and perceptual abilities of mathematically gifted students. The study sample consisted of 76 natural science students
aged 17-23 years (M=19.8, SD=3.2 (58% men). The research methods were: testing (test of analytical mathematical abilities,
test of the structure of intelligence (TSI) of R. Amthauer), expert assessment, survey (questionnaire of V. A. Krutetsky,
questionnaires aimed at diagnosing socio-perceptual abilities), statistical methods. Self-assessment of intelligence, composite
assessment, and some components of social intelligence and some components of empathy are significantly different. The
ability of mathematical generalization and practical mathematical thinking have a greater number of relationships with social
and perceptual properties. Here we found relationships not only with empathy, but also the ability to recognize verbal expression
and the General ability to understand and manage their own and other people’s emotions. The ability to operate images in
two-dimensional space is related only to the level and components of emotional intelligence. According to the results of the
study, the features of socio-perceptual properties of students with different levels of analytical mathematical abilities are
described. The conclusions can be used in the development of a program of psychological support for this category of students.
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Introduction

Research of abilities is closely related to the problem of giftedness, which is relevant today not
only for science, but also for the economic and social spheres. Describing current trends, Yurkevich
(2009) notes that the technological approach, which understands gifted people as economic capital,
arose long ago, where giftedness is associated with innovation, the creation of an economically valuable
product, the sum of achievements. This explains the growth of requirements to the intellectual potential
of a person, the social order for specialists with individually expressed professional abilities in different
types of professions.

Modern researchers describe giftedness as a holistic, multi-level, multi-component and dynamic
phenomenon (Bogoyavlenskaya, 2004; Bogoyavlenskaya, 2010; Davidson, 2009; Druzhinin, 2000;
Kholodnaya, 2011; Leites, 2008; Ushakov, 2011; Renzulli, 2002, 2005; Ridetskaya, 2011; Sternberg,
2000). Mathematical giftedness, as a type of special intellectual giftedness, is considered in different
approaches: research in mathematical giftedness of particular abilities (Krutetsky, 1998), research of
the General factor of mathematical giftedness. Namely, the General factor of mathematical giftedness is
considered to be the General factor of intelligence, the speed factor of information processing, the level of
thinking and mathematical intuition (Kryukova, 2001). Kolmogorov (2001) defines mathematical abilities
as integral qualities of the mind. Mathematical abilities, according to the scientist, arise spontaneously
in childhood, are specific (analytical, synthetic) and require pedagogical support in social adaptation
(Kolmogorov, 2001). In the mod-Delhi of the V. N. intelligent range. Druzhinin the top is a formally-sign
object, which is formed last and provides productivity of mathematical activity (Khertanova and Kondaurova,
2006). Krasnoryadtseva (2013) considers the phenomenon of mathematical giftedness as a systemic
quality of a person in the context of creative life fulfillment, an individual measure that characterizes the
implementation of the translation of their capabilities into reality at specific stages of self-development.
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The study of the formation of mathematical abilities is considered from different sides: the role of
cognitive, emotional and motivational processes of self-regulation in learning and performing mathematical
tasks (Hanin and Van Nieuwenhoven, 2020), mathematical productivity and mathematical anxiety (Ashcraft
and Krause, 2007; Ayres, 2001; Sari Faradba et al., 2019), procedural strategies for solving simple and
complex problems in different cultures (Campbell et al, 2001), mathematical creativity and mathematical
abilities (Schoevers et al, 2020), and much more. Most of the research is devoted directly to mathematical
skills and the factors that influence them, as well as describing techniques for improving the effectiveness
of teaching mathematics.

In General, research on the problem of mathematical abilities is inextricably linked to the concepts
of intelligence, General and special abilities (Bogoyavlenskaya, 2004; Bogoyavienskaya, 2010;
Bogoyavlenskaya and Nizovtsova, 2017; Krutetsky, 1998; Leites, 2008; Ushakov, 2011; Kholodnaya,
2011). Some approaches consider abilities in the structure of General intelligence as a single ability,
while others identify specific abilities that are responsible for the successful solution of test problems
(Shadrikov, 2019). Describing abilities and talent, scientists say, not only to their complex composition, but
also from personal characteristics of value-semantic sphere, creative ispossibly, environmental conditions
(Krasnoryadtseva, 2013; Shadrikov, 2019; Yurkevich, 2009).

Shadrikov (2019) notes that giftedness is a dynamic education and can exist at the initial stages
of mastering professional activity. Based on the theory that abilities are properties of functional systems
that implement individual mental functions, Shadrikov (2019) speaks about the natural giftedness of the
individual, the giftedness of the subject of activity and the giftedness of the individual. This understanding
allows us to consider mathematical giftedness at the stage of mastering professional activity in higher
education. Also, the Kolmogorov (2001) regulation on reducing the effectiveness of social adaptation of
mathematically gifted students actualizes practical tasks related to the psychological features of social
adaptation of gifted youth. In the process of adaptation, the individual is a participant in communication,
an important characteristic of which are social-perceptual properties. Andreeva (2000) understands social
perception as an integral process of reflecting the personal properties of another person, the process of
knowing the other in terms of communication and joint activities. Kunitsyna, Kazarinova, and Pogol’'sha
(2001) defines social perception as a process that occurs in interpersonal interaction based on natural
communication and occurs in the form of perception and understanding by one person of another. Ryzhov
(1981), considering social-perceptual properties from the position of the activity approach, notes that they
are associated with the processes of integration of individual participants of joint activity into its aggregate
subject.

The explanation of the limits of the level of mathematical abilities associated with the features
of social and perceptual properties of students requires generalization of the above views. According
to Khinchin (1961), the mathematical orientation of the mind contributes to the formation of a special
style of thinking, which is characterized by a formal logical scheme of reasoning, brevity, fragmentation
of reasoning, accuracy of symbols (cited in Kanin, 2013). It is important to keep in mind that General
intelligence does not indicate mathematical abilities (Kanin, 2013; Shadrikov, 2019). General intelligence
is more related to stereotype thinking, and mathematical abilities are more related to creative thinking
(Kanin, 2013; Krasnoryadtseva, 2013). That is, the process of social perception itself can be associated
with the peculiarities of the type of thinking of people with developed mathematical abilities. The special
style of thinking of mathematically gifted people can build the process of knowing another person and
working together in a special way.

Ideas about the decrease in the effectiveness of social adaptation of mathematically gifted
students (Kolmogorov, 2001), about the possibility of studying giftedness at the early stages of mastering
professional activity (Shadrikov, 2019), justify the research interest in the problem of mathematical abilities
of students. Ideas about the need to create an environment for developing the abilities of gifted students
(Bogoyavlenskaya, 2004; Bogoyavlenskaya, 2010), in this context, requires attention not only to the
organization of the learning process in mathematics, but also to the social environment in which students
are located. In the process of constructing a social environment for mathematically gifted students, the
psychologist will be interested in the features of the socio-perceptual properties of this target category.

Given the idea that mathematical giftedness is associated with personal properties and life fulfillment,
in General, the study of the social and perceptual properties of mathematically gifted students will clarify
the peculiarities of their communication, not only in the context of adaptation, but also professionalization,
professional self-determination, in General. This research is aimed at solving this problem, which is aimed
at studying the features of socio-perceptual properties of students with different levels of mathematical
abilities.
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Materials and Methods

The study sample consisted of 76 students of natural science majors aged 17 to 23 years (M=19.8;
SD=3.2 (58% male)).

The research methods were: testing, expert evaluation, survey method, statistical methods
(W-Kendall, tay-b Kendall, Mann Whitney U test, Chi-squared test, Spearman rank correlation coefficient).
The methodological tools are presented by the following methods: 1) to diagnose mathematical abilities,
a test of analytical mathematical abilities was used (Abakumova and Babiyants, 2012); subtests of the
“Intellect structure Test (TSI)” were used. Amthauer, namely: subtest 5 “Arithmetic problems” (assessment
of the level of development of practical mathematical thinking, mathematical generalization abilities),
subtest 6 “Numerical series” (analysis of inductive thinking, the ability to operate numbers, analytical and
synthetic mathematical abilities), subtest 7 “Spatial imagination” (research of combinatorial abilities, the
ability to operate images in two-dimensional space), subtest 8 “Spatial generalization” (assessment of the
ability to operate spatial images and generalize relations between them); 2) the diagnosis of subjective
variables was carried out using the procedure of self-assessment of intelligence; a questionnaire to identify
giftedness in a particular area (Krutetskiy, 1998); 3) for the diagnosis of social-perceptual properties, the
method of social intelligence research by J. Guilford and M. Sullivan, adapted by Mikhailova (1996); the
questionnaire of emotional intelligence by D. V. Lyusin (Belova, 2004) was used.

The study assumed the following tasks: to form a representative sample of the study, including
expert evaluation of mathematical ability; undertake a comparative analysis of the characteristics of
concepts about their cognitive interest, self-evaluations of intelligence and socio-perceptional properties
of students with different levels of mathematical ability; to perform the relationship of mathematical ability
and social-perceptual properties; to determine the location of findings in the system of modern scientific
knowledge. Two assumptions were made: 1) students with different levels of mathematical abilities may
have different features of subjective ideas about their cognitive interests, self-assessment of intelligence
and socio-perceptual properties; 2) mathematical abilities may be interrelated with socio-perceptual
properties (for example, student age).

The indicated failure of the test approach in the identification of abilities (including mathematical)
(Bogoyavlenskaya, 2010; Kolmogorov, 2001; Shadrikov, 2019; Yurkevich, 2009: Al-meida et al, 2016),
brought the inclusion of the procedure of expert evaluation in the study. The experts were employees of
the University teaching of disciplines of a mathematical cycle IC in study groups of students. In total, three
employees with academic degrees were involved. The Working concept of giftedness indicates that in the
process of identifying giftedness, an expert assessment of activities is necessary, where experts must
have high qualifications in the field of activity under study, and the assessment must take into account
not only the current level of development of the property, but also the zone of nearest development
(Bogoyavlenskaya, 2004). Therefore, the involvement of experts who lead the learning process of the
studied students is justified.

Experts were asked to evaluate the students * abilities on a 5-point scale: 1) the ability to generalize
mathematical material, isolate the main thing, distracting from the unimportant, to see the General in
externally different; 2) the ability to operate with numerical and symbolic symbols (Krutetskiy, 1998).
Further, the degree of consistency of experts ‘opinions was revealed (W-Kendall), which showed that a
high degree of consistency of experts’ opinions was found in the average assessment of respondents’
mathematical abilities (W=0.219; X?=54.672, p=0.000). The Confidence interval of generalized expert
assessments was 4.08>M>2.7, which allowed us to divide the sample into three groups (high (7.1%),
medium (22.9%), and low (70%) level of mathematical abilities).

The results of the test “Analytical mathematical abilities” showed that 26.3% of the surveyed
students have an average level of analytical mathematical abilities, while 73.7% have a low level. Thus,
the results of expert evaluation and testing are generally the same, which is confirmed by correlation
analysis (tay-b Kendall; r=0.561, p=0.000). In the further analysis, the test results were selected as the
basis for dividing the sample into groups based on the level of mathematical abilities: group 1 (average
level of analytical mathematical abilities), group 2 (low level of analytical mathematical abilities).

The ability to conduct a comparative analysis of non-numerical groups is due to the calculation of
the confidence zone of expert assessment values, in which the mathematical expectation of the process
is located with a certain probability (Sukhodolsky, 2008). In addition, statistical studies indicate that the
sample size depends on the rarity of objects (Sukhodolsky, 2008). Data on the parameters of the ideal
General population of mathematically gifted students is not provided, so an expert assessment was
additionally used, which showed a shift in the distribution to the left. Given the size of one of the subgroups,
only nonparametric criteria and correlation coefficients were used in the analysis, the calculation of which
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is based on ranks.

Data analysis was performed as follows: 1) selection of experts and criteria for expert evaluation,
statistical analysis of the results of expert evaluation, comparison of the results of expert evaluation and
testing results, and making a decision on the basis of dividing the empirical group into samples; 2) analysis
of differences in the characteristics of subjective representations about their cognitive interests, self-
assessment of intelligence and socio-perceptual properties in students with different levels of analytical
mathematical abilities: 3) analysis of the relationship between mathematical abilities and socio-perceptual
properties. The study can be described as an empirical one, carried out in the concept of the cross-section
method.

Results

First, a comparative analysis of the self-assessment of intelligence was conducted. It was found
(Chi-squared test) that the self-assessment of intelligence differs in students with average and low levels
of analytical mathematical abilities (X?=8.671, p=0.013). Obtained the following frequency distribution: 1)
respondents group 1 your intelligence at a high level (25%, n=5), average (50%, n=10), low (25%, n=5);
2) respondents of group 2 rate your intelligence on a high level (26.8%, n=15) and average (17.9 percent,
n=10), high (55.4 per cent, n=31). Students with an average level of analytical mathematical abilities
are more likely to rate their intelligence as average, students with a low level of analytical mathematical
abilities are more likely to rate their intelligence as high.

The analysis of subjective ideas about their cognitive interests (Chi-squared test) showed that
there is a tendency to show differences in students with different levels of analytical mathematical abilities
(x=14.157, p=0.028). The frequency distribution of the group 1 respondents ‘ choices is represented by a
sequence: artistic activity (30%, n=6), mathematics and mechanics (25%, n=5), Humanities (25%, n=5),
nature (20%, n=4). The sequence of respondents in group 2 is as follows: Humanities (33.9%, n=19), art
(25%, n=14), sports (14.3%, n=8), communication interests (10.7%, n=6), mathematics and mechanics
(8.9%, n=5), nature (3.6%, n=2), labor (3.6%, n=2).

Subjective ideas about students ‘ own cognitive interests with an average level of analytical
mathematical abilities have a less differentiated structure. Students with a low level of analytical
mathematical abilities have more differentiated subjective perceptions of their own cognitive interests and
have preferred fields of activity.

Statistical analysis of component and composite assessment of social intelligence (table 1) showed
that students with different levels of mathematical ability composite assessment of social intelligence
and the ability to recognize the structure of interpersonal situations in dynamics, the ability to correctly
estimate the state, feelings, people’s intentions for their non-verbal manifestations. The ability to correctly
assess people’s States, feelings, and intentions based on their nonverbal expressions tends to show
differences. All these scales of social intelligence are more pronounced in students with an average level
of analytical mathematical abilities.

Statistical analysis of the ability to empathize (Table 1) showed that students with different levels of
mathematical abilities have differences in the emotional channel of empathy, intuitive channel of empathy,
and there is a tendency to show differences in the overall level of empathy. All these empathy scales are
more pronounced in students with a low level of analytical mathematical abilities.

There were no differences in the components of emotional intelligence among students with
different levels of mathematical abilities.
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Table 1
Comparative analysis of social intelligence and empathy of students with different levels of
mathematical abilities

. Mann Whitney
Variables Group 1 Group 2 U p-Value

M (SD) M (SD)
Ability to anticipate the consequences of behavior 85(24) 82(31) 556 0,962
The ability to properly evaluate the condition on the non-verbal

. : 8,8 (1,5) 7.7(1,9) 3705 0,023
manifestations
Verbal expression 84(1.7) 7819 4585 0,224
Ability to recognize the structure of interpersonal situations in dy-

_ 8119 5,98 (2,1) 245 0,000
namics
Comprehensive assessment of social intelligence 34,1 (3,7) 29,7 (5,2) 2585 0,000
Rational channel of empathy 42(1,3) 41(11) 522 0,643
Emotional channel of empathy 26(1.4) 41(1,3) 239 0,000
Intuitive channel of empathy 2,6(1,8) 4(1,b) 335 0,007
Attitudes to empathy 3,2(1.8) 3.2(1.8) 5595 0,995
Penetrating power in empathy 3,4 (1,98) 3,3 (1.89) 545 0,858
Identification in empathy 35(22) 3,5(1,95) 565 0,952
General level of empathy 19,3 (5,2) 22,7 (4,1) 3805 0,034

To test the hypothesis of the relationship between mathematical abilities and social-perceptual
properties (on the example of student age), a correlation analysis (r-Spearman) was conducted, the results
of which allowed us to identify significant relationships between mathematical abilities and components
of social intelligence, types and channels of empathy, as well as components of emotional intelligence
(Table 2).

Table 2
Results of correlation analysis of mathematical abilities and socio-perceptual properties
Variables r-Spearman  p-Value
i _ Socio-perceptual
Mathematical skills .
properties
Verbal expression (Sl 1) 0,252 0,028
Subtest 5 (TSI) "Arithmetic tasks" (assessment of the level of General level of empathy 0,308 0,007
development of practical mathematical thinking, mathematical
generalization abilities) )
Overall level of emotional 0,337 0,003
intelligence
Subtest 6 (TSI) "Numerical series "(analysis of inductive thinking, the .
. . ¥ ) : Emotional channel of
ability to operate with numbers, analytical-synthetic mathematical i 0,254 0,027
empa
abilities) paty
Expression control (EI2) 0,239 0,038
Understanding emotions
e I : 0,257 0,025
Subtest 7 (TSI) "Spatial imagination” {the study of combinatorial (EI2)
abilities, the ability to operate images in two-dimensional space) Overall level of emotional
intelligence 0,341 0,003

) o - Verbal expression (51 1) 0,278 0,015
Subtest 8 (TSI) "Spatial generalization” (assessment of the ability to

operate with spatial images and generalize the relationships between Intuitive channel of em- 993 853
them) pathy : .

Notation: 1 — Sl - social intelligence, 2 — El - emotional intelligence. * is the significance level of 0,01, ** a significance
level of 0.05.
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Based on the results of correlation analysis, we can conclude that all identified correlations are
positive. Subtest 5 (TSI) has the relationships with socio-perceptual properties, namely, verbal expression
(p=0.05), General level of empathy (p=0.01), General level of emotional intelligence (p=0.01).. We see
that the higher the level of practical mathematical thinking and mathematical generalization ability, the
higher the ability to understand speech expression in the context of specific relationships, the greater
the repertoire of role behavior. The overall level of empathy is also higher. It is shown that the ability of
mathematical generalization is associated with the General level of emotional intelligence, that is, the
ability to understand and manage their own and other people’s emotions.

Analytical and synthetic mathematical abilities (Subtest 6 (TSI)) they tend to show a relationship with
the emotional channel of empathy (p=0.05). That is, the higher the analytical and synthetic mathematical
abilities are developed (the process from the particular to the General), the higher the ability to emotionally
tune in to the other, to participate and empathize with the other.

Subtest 7 (TSI) is related to the overall level (p=0.01) and components of emotional intelligence
(expression control (p=0.05), emotion understanding (p=0.01)). High indicators of combinatorial abilities,
the ability to operate images in two-dimensional space are associated with a high level of ability to
understand and manage emotions, namely, the ability to understand their own and others’ emotions and
the ability to control the external manifestations of their emotions. In other words, the development of the
ability to accurately perceive the shape and size of planar figures (linear eye), mental operation of images
is associated with the development of the ability to understand and control emotions. Understanding
includes individual and interpersonal aspects, while control is only individual.

Subtest 8 (TSI) “Spatial generalization” is related to the social intelligence component verbal
expression (p=0.01) and the intuitive empathy channel (p=0.05). This ability is closely related to visual-
imaginative thinking and involves operating images in three-dimensional space. The higher the ability
to operate with spatial images and generalize the relationship between them, the more developed the
ability to understand speech expression in the context of specific relationships, the greater the use of
emotional responsiveness as a means of “adjustment” to the partner, in General, the higher the emotional
responsiveness.

Discussions

Summarizing the results of an empirical analysis aimed at testing the hypothesis that students
with different levels of analytical mathematical abilities may have different features of subjective
representations of their cognitive interests, self-assessment of intelligence and socio-perceptual
properties, we can conclude that it is partially confirmed. The study shows that students with average and
low levels of analytical mathematical abilities have differences in the subjective variables “self-assessment
of intelligence” and “subjective ideas about their cognitive interests”. Students with an average level of
analytical mathematical abilities are characterized by an average self-esteem of intelligence, and equal
shares of high and low self-esteem of intelligence. Subjective ideas about their own cognitive interests of
this group have a small degree of differentiation and are represented by artistic activities, mathematics
and mechanics, the Humanities and nature. Students with a low level of analytical mathematical abilities
are characterized by a predominance of low self-esteem of intelligence. Subjective ideas about their
own cognitive interests in this group are more differentiated, but the most preferred are the humanitarian
sphere and artistic activities.

The literature presents research on the self-esteem of the gifted teens. So, Tsoi and Scheblanova
(2013) we described the age and gender characteristics of self-assessment of intelligence by older
teenagers (grade 8 and 9). It is shown that the self-assessment of intelligence students 8th grade
higher than students of grade 9 girls higher rate of verbal-linguistic skills, intra - and interpersonal, boys,
mathematics and natural science (Tsoi and Scheblanova, 2013). In descriptions of General characteristics
of self-esteem of gifted children, it is noted that low self-esteem can hinder the implementation of abilities
and adaptation of gifted children depends on the level of intelligence (Bogoyavienskaya, 2004; Leites,
2008; Yurkevich, 2011). In this regard, the average self-assessment of intelligence by students with an
average level of mathematical abilities can be designated as realistic, contributing to effective social
adaptation.

The composite assessment of social intelligence and the ability to recognize the structure of
interpersonal situations in dynamics in students with an average level of analytical mathematical abilities
is higher than in group 2. Also, in this group, there is a tendency to have the ability to assess the state of
people by non-verbal manifestations. It should be noted that according to the test norms (Belova, 2004),
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the values in both groups are characterized as the average sample norm. Analyzing the above results, it
is necessary to take into account the idea of a small relationship between general and social intelligence
(Belova, 2004), that mathematical abilities are not intelligence in total (Khertanova and Kondaurova,
2006), as well as the fact that the realization of the potential of giftedness is associated with successful
interpersonal interaction (Bogoyavlenskaya, 2004; Davidson, 2009; Kolmogorov, 2001; Renzulli, 2002,
2005). Higher values of social intelligence in students with a higher level of mathematical abilities indicate
the prospects for research, namely, the study of the relationship of social intelligence with objective and
subjective assessments of mathematical giftedness. Detailing the results allows us to note that verbal
expression (a component of social intelligence) is associated with practical mathematical thinking, the
ability of mathematical and spatial generalization.

There are differences in the emotional channel of empathy, the intuitive channel of empathy in
students with different levels of mathematical abilities, and there is a tendency to show differences in the
overall level of empathy. The quantitative values of these indicators are higher for group 2 respondents.
That is, students with a low level of analytical mathematical abilities have more emotional responsiveness
and the ability to make a forecast of behavior on this basis, as well as they have a more developed ability
to predict the behavior of a partner in conditions of lack of objective information, based on their own
experience. The overall level of empathy is also higher for students with low math abilities. At the same
time, according to the test standards, this group corresponds to the average sample rate (Boyko, 1996).
At the same time, students with an average level of mathematical ability showed an understated level of
empathy.

Bovina (2020) points out that empathy is considered more often as a personal construct,
but understanding empathy as a mechanism of social perception would allow resolving conceptual
contradictions in the study of this phenomenon. Batson (2009) systematizing research on empathy in the
fourth model of conceptualization of empathy speaks about projecting oneself into the situation of another
person. Bovina (2020) notes that in imitation theory, empathy involves understanding the thoughts and
feelings of another, based on one’s own mental model. According to Rimé (2009) the emergence of
empathy is based on cognitive processes (Bovina, 2020, p. 91). in other words, the identified relationships
of empathy and analytical-synthetic mathematical abilities, mathematical and spatial generalization
abilities, in the prospects of the study set the task of studying models and determinants of the process of
understanding the other.

The revealed relationships of emotional intelligence with practical mathematical thinking,
mathematical generalization and combinatorial abilities make it relevant to address modern research
on emotional intelligence. It is shown that a high level of emotional intelligence increases the level of
subjective well-being (Por et al, 2011), is positively associated with life satisfaction, self-esteem and
self-acceptance (Carmeli et al, 2009), and readiness for online learning (Alenezi, 2020). Djermanov
and Mari¢ JuriSin (2018) point out the importance of emotional literacy in education and the need for
pedagogical monitoring of the emotional development of young people, the development of their emotional
competence directly in the system of education. We can assume that mathematical abilities will positively
influence the subjective well-being of students, which coincides with the thesis described above about the
relationship of mathematical giftedness with life fulfilment (Krasnoryadtseva, 2013). The current format of
online education and its connection with emotional intelligence in this study allows us to make a primary
assumption about the greater readiness of mathematically gifted students for this format of education.

Conclusions

The results of the study showed that: 1) students with different levels of mathematical abilities
have differences in the features of subjective ideas about their cognitive interests, self-assessment
of intelligence, composite assessment of social intelligence, the ability to recognize the structure of
interpersonal relationships in dynamics, emotional and intuitive channel of empathy; 2) students with
different levels of mathematical abilities have tendencies to show differences in the ability to correctly
assess States based on non-verbal manifestations and the General level of empathy; 3) discovered a
positive relationship with different levels of significance practical mathematical thinking, and math skills
generalization with verbal expression, overall level of empathy, the overall level of emotional intelligence;
analytic-synthetic mathematical abilities and emotional channel of empathy; combinatorial abilities, ability
to handle images in two-dimensional space with the overall level and components of emotional intelligence
(control of expression, understanding emotions); ability to operate with spatial images and generalize
relationships between them with verbal expression and intuitive channel of empathy.
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In summary, we can generalize the features of socio-perceptual properties of students with different
levels of mathematical abilities. Students with an average level of analytical mathematical ability have a
more realistic self-assessment of intelligence. Their subjective ideas about their own cognitive interests
are little differentiated and are distributed among three spheres, where the mathematical has an equal
percentage with the humanitarian. The higher expression of the General indicator of social intelligence
than in the group with a low level of mathematical abilities is explained by high indicators of the ability
to recognize the structure of interpersonal situations in dynamics and assess States by non-verbal
manifestations.

The greater severity of the overall indicator of social intelligence than in group 2 is justified by
indicators of the ability to recognize the structure of interpersonal situations in dynamics and evaluate
States by non-verbal manifestations. Conditionally, these results can be described as a more pronounced
ability to predict behavior based on a cognitive analysis of dynamic and nonverbal characteristics. This
may be due in a certain way to the fact that students with an average level of analytical mathematical
abilities have an underestimated level of empathy. When building programs of psychological and
pedagogical support for this category of students, it is necessary to take into account the dominance of
the cognitive component of forecasting over the emotional one. Since the unspoken ability to predict the
partner’s behavior through emotional responsiveness may be a factor of impaired social adaptation in the
educational and professional group.

Students with low analytical math skills are more likely to show low self-esteem of intelligence.
At the same time, they have a more differentiated field of subjective ideas about cognitive interests,
where the leading ones are the humanitarian and artistic spheres. The social intelligence of this group
corresponds to the average sample rate. When organizing psychological and pedagogical support for this
category of students, it is recommended to include a module on the development of social intelligence in
the program. This observation is also true for the group with an average level of analytical mathematical
abilities.

The found relationships between mathematical abilities and social-perceptual properties indicate
that a greater number of relationships with social-perceptual properties have the ability of mathematical
generalization and practical mathematical thinking. Here, we found relationships not only with empathy,
but also the ability to recognize verbal expression and the General ability to understand and manage their
own and others ‘ emotions. The ability to operate images in two-dimensional space is related only to the
level and components of emotional intelligence. This is significant in comparison with the ability to operate
images in three-dimensional space, which are interconnected with social intelligence and empathy, but
are formed earlier in ontogenesis. It can be assumed that in this way, the recognition and control of
emotions is associated with more complex forms of mathematical thinking.

The prospects of this research are: improving the procedure for expert evaluation of mathematical
giftedness; studying the components of mathematical abilities that determine socio-perceptual features;
expanding the repertoire of socio-perceptual properties in the study; creating and testing a program of
psychological and pedagogical support for mathematically gifted students.
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