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Abstract

The dependence of academic achievements of university students on their studies in the educational unit "Small
Mathematical Faculty" during secondary school and the results of the Unified State Exam was studied. A sample of 129
students of the Faculty of Mathematics and Computer Science of the Kuban State University of the 02.03.01 mathematics and
computer Science for 2019-2022 was studied. The study was conducted using automated system-cognitive analysis (ASC-
analysis) and its software tools — the intelligent system "Eidos".

The main conclusion that can be reasonably drawn based on the analysis of the above cognitive functions is that training in
the educational unit of the Small Math Faculty is a factor that unequivocally positively affects the success of teaching in
mathematical disciplines. Thus, the main hypothesis put forward at the beginning of the work is confirmed.

Perhaps somewhat unexpectedly, but contrary to the point of view of the critics of the Unified State Exam, an additional
hypothesis is confirmed that the higher the score of the Unified State Exam, the higher the success rate of students at the
university. Thus, it is possible to draw a reasonable conclusion that, after all, the Unified State Exam really measures the level
of subject exposure of students and their ability to future academic achievements at the university.

Keywords: automated system-cognitive analysis, ASC-analysis, "Eidos" system, pre-university additional mathematical
education, the success of studying at the university.
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AHHOTaNMA

V3yyeHa 3aBMCHUMOCTb Y4eOHBIX [JOCTV)KEHWH CTyleHTOB YHHMBEPCHTeTa OT MX OOyueHHs1 B yueOHOM TofpasfieneHud
«Marblii MaTreMaTHUeCKui GakynisTeT» B Meproj, 00yueHus B cpeHel 1ikosie U pesynsratoB EI'D. VccienoBanack BEIOOPKa
no 129 crygeHtam ¢akysabTeTa MareMaTVKd M KOMIIbIOTEPHbIX HaykK KybaHCKOro rocyfapcTBeHHOrO YHHBepPCUTETa
HanpassieHus: noArotoBku 02.03.01 maremaTvika U KomrbtoTepHble Hayku 3a 2019-2022 rogel. WccnenoBanve npoBeseHo C
TIpUMeHeHreM aBTOMaTH3MpPOBaHHOTO CHCTeMHO-KOTHUTUBHOrO aHanu3a (ACK-aHanu3) 1 ero porpaMMHOI0 MHCTPYMeHTapHs
— VHTeJIJIeKTyaIbHOM CUCTEMBI « HA0C».

I'nagHbliil 8b1800, KOTOPBIA MOXXHO ODOCHOBAaHHO CZle/laTh Ha OCHOBe aHajM3a NMPUBEAEHHBIX KOTHUTHBHBIX (YHKLUN
COCTOUT B TOM, UTO oOyueHHe B yueOHOM moApa3feneHnd Mablii Matdak siBsieTcst (aKTOpOM, OFHO3HAYHO IMOJIOKUTETbHO
B/IUSIONIMM Ha YCHEMHOCTh OOyueHWs! M0 MaTeMaTHUeCKUM JUCLMIUIMHAaM. Takum obpasoMm, nodmeepicoaemcsi 21a8HAs
2unomesda, BbIJBUHYTas B Hauasie paboThl.

B03MOKHO, HeCKO/IbKO HeOXXMJAHHO, HO BOIIPeKH TOuke 3peHHs] KpUTHKOB EI'D, noomeepiicdaemcs u dononHumenbHas
2unomesa o TOM, 4uTO ueM Bblllle 6a1 EI'D, TeMm Bbillle ¥ ycHemHoCTb 00yueHHs yyamuxcs B By3e. TakuM 06pa3oM, MOKHO
czieniath 000CHOBAHHBIN BBIBOZ, O TOM, UTO BCe-Taku EI'D peaslbHO M3MepsieT ypoBeHb MpeMeTHON 00yYeHHOCTH YUalluXCs U
WX CMOCOOHOCTH K OyAyIIMM Y4eOHBIM JOCTHXKEHHSIM B By3€.

KiroueBble 10Ba: aBTOMAaTM3WPOBAaHHBIM CUCTEMHO-KOTHUTHMBHBIM aHanu3, ACK-aHamm3, cuctema «3Ugoc»,
JIOBY30BCKO€ [JOTIO/THUTEIbHOTO MaTeMaTHueckoro 00pa3oBaHuUsl, yCIeIHOCTb 00yUYeHus B By3e.

Introduction

1.1. Description of the researched subject area

The paper solves the problem of identifying the dependence of the educational achievements of undergraduate students of
the Faculty of Mathematics and Computer Science of the Kuban State University on their education in the educational unit of
the Faculty of Mathematics and Computer Science "KubSU" "Small Faculty of Mathematics" (Small Mathematical Faculty)
during the period of study in the senior classes of secondary school and from the results of the exam.
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Based on the knowledge of these dependencies, various problems of forecasting, decision-making and research of the
modelled subject area are solved by studying its system-cognitive model (SC-model).

1.2. Object and subject of research

The dependence of educational achievements of university students on their education in the educational unit Small
Mathematical Faculty during the period of study in secondary school and on the results of the Unified State Examination has
been studied. We studied a sample of 129 students of the Faculty of Mathematics and Computer Science of the Kuban State
University, majoring in mathematics and computer science 02.03.01 for 2019-2022. The study was carried out using automated
system-cognitive analysis (ASC-analysis) and its software tools - the intellectual system "Eidos".

Object of study — revealing the dependence of educational achievements of university students on their education in
secondary school.

Subject of study — revealing the dependencies between the educational achievements of undergraduate students of the
Faculty of Mathematics and Computer Science of the Kuban State University in various disciplines on their education in the
educational unit Small Mathematical Faculty in the upper grades of secondary school and on the Unified State Examination.

1.3. The problem solved in the work and its relevance

The USE system is a centralized federal state system that has full multifaceted and comprehensive state support at all
levels of the USE organization: from federal to regional (regional, district) and the level of a particular secondary school.

In contrast to the Unified State Examination, the support of talented youth and their preparation for successful studies at
the university is actually left to the mercy of these young people and their parents.

Separately, there is the question of the organization and effectiveness of pre-university training of schoolchildren for
studying at a university.

Thus, we have to admit that the current situation with the pre-university preparation of high school students for successful
study at a university is far from ideal.

Thus, a problem is revealed, which consists in a contradiction between the actual and desired (target) situation in preparing
high school students for successful study at a university. This problem gives rise to two options for the work of pre-university
structures: to organize pre-university training for students or / and purposefully prepare them for the successful passing of the
USE.

A natural question arises as to how effective the Small Math Faculty is as a structure for pre-university training. In this
work, the main hypothesis is tested: do students who have completed training at the Small Mathematical Faculty systematically
consistently demonstrate higher educational achievements than those who do not have this training?

In addition, the paper tests an additional hypothesis about the existence of a relationship between the results of the Unified
State Examination and the success of studying at a university and specifies the nature of this relationship.

This work, apparently, is one of the first in which artificial intelligence methods are used to solve the problem of assessing
the effectiveness of pre-university training and the adequacy of the USE.

This makes this work very relevant.

To solve this problem, a hybrid model is developed in the work, which includes both textual (nominal and ordinal) and
numerical measuring scales and ensures comparability of processing data of different types, presented in different types of
scales and different units of measurement.

1.4. Goal of the work

The achievement of the set goal is ensured by the solution of a number of tasks and subtasks, which are the stages of
achieving the goal. The specific formulation of these tasks depends on the method of solving the problem; therefore, we will
reasonably formulate them at the end of the section, i.e. after a reasonable choice and description of the method of solving the
problem.

Main results

As already shown above, to work with linguistic variables, it is advisable to apply linguistic ASC-analysis.

Achieving the goal in ASC-analysis is ensured by solving the following tasks and subtasks, which are the stages of
achieving the goal:

Task-1. Cognitive structuring of the subject area;

Task-2. Formalization of the subject area;

Task-3. Synthesis of statistical and system-cognitive models. Multiparameter typification and particular knowledge
criteria;

Task-4. Model verification;

Task-5. Selection of the most reliable model;

Task-6. System identification and forecasting. Integral criteria of knowledge;

Task-7. Decision support (A simplified version of decision-making as an inverse problem of forecasting, positive and
negative information portraits of classes, SWOT analysis; Developed decision-making algorithm in ASC analysis);

Task-8. Study of the object of modeling by studying its model includes a number of subtasks:

1) inverted SWOT diagrams of descriptive scale values (semantic potentials);

2) cluster-constructive analysis of classes;

3) cluster-constructive analysis of the values of descriptive scales;

4) knowledge model of the "Eidos" system and non-local neurons;

5) non-local neural network;

6) 3d-integrated cognitive maps;

7) 2d-integral cognitive maps of meaningful class comparison (mediated fuzzy plausible reasoning);

8) 2d-integrated cognitive maps of meaningful comparison of factor values (mediated fuzzy plausible reasoning);

9) cognitive functions;
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10) the significance of descriptive scales and their gradations;
11) the degree of determinism of classes and classification scales.

Discussion

The results obtained can be assessed as successfully solving the problem formulated in the work and ensuring the
achievement of the goal set in the work. These results were obtained by using the linguistic Automated System Cognitive
Analysis (linguistic ASC-analysis) and its software tools — the intellectual system "Eidos".

Achievement of this work is:

1. Possibility of constructing system-cognitive models of the subject area based on initial data containing linguistic
variables;

2. The possibility of using system-cognitive models for solving problems of forecasting, decision-making and research of
the modelled subject area.

As a prospect for continuing research, it would be recommended to significantly increase the amount of initial data, the
number of factors studied, as well as the number of classification scales and their gradations (classes) to describe the future
states of the modeling object.

For example, in the system-cognitive models being created, it would be possible to study the impact on the educational
achievements of students of higher educational institutions of study in the educational unit Small Math Faculty and the results
of the USE not in one, but in several areas of training and specialties.

The prospects and value of the results of such research and development for theory and practice are beyond doubt, which
is confirmed by the works of the authors in this field [1], [2], [3], [4].

Those who wish have every opportunity to study this work and for further research using ASC analysis and the Eidos
system on their computer.

To do this, you need to download the system from the developer's website using the link on the page:
lc.kubagro.ru/aidos/_Aidos-X.htm, and then in the application manager (mode 1.3) install the intelligent cloud Eidos
application No0.348. There are a large number of video lessons (about 300) on various aspects of the application of this
technology, which can be found at the links on the page: lc.kubagro.ru/aidos/How_to_make_your_own_cloud_Eidos-
application.pdf.

Conclusion

The main conclusion which can reasonably be done based on the analysis of the created model is that learning at a small
mathematical faculty is a strong factor that definitely positively affects the success of teaching in mathematical disciplines.
Thus, the main hypothesis put forward at the beginning of the work is confirmed.

An additional hypothesis was also confirmed, that the higher the USE score, the higher the success of students in higher
education.
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