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Abstract. For a fairly long period of time, probabilistic and statistical knowledge remained
outside of training. The rapid development of probability theory and mathematical statistics in the
XIX-XX centuries, the expansion of the boundaries of their application, awareness of the
importance of stochastic knowledge for modern society made it possible to talk about the
possibility of including probability-theoretical knowledge in the content of general, secondary and
higher education. Prominent figures of science and education have participated in the discussion
of this issue for many years. The coming of the XXI century. It was characterized by the inclusion
of elements of probability theory, mathematical statistics and combinatorics in the content of the
mandatory minimum of mathematical training. As the main purpose of introducing the stochastic
component in the course of mathematics, a number of researchers see familiarization with
statistical patterns, patterns of a broader type than those that make up classical determinism, noting
that the education of probabilistic thinking as the antipode of deterministic thinking is of
paramount importance for teaching [1].

Currently, the inclusion of probability theory and mathematical statistics in the content of
mathematical education is primarily due to “the meaning and place of stochastic concepts and
facts in the system of knowledge and ideas of modern man, their applied and practical
significance in the world.” The application of probability theory and mathematical statistics in
various fields of science and technology is becoming increasingly important: in sociology,
linguistics, literature, models are being built using probabilistic and statistical methods; biology,
physics, chemistry, give numerous reasons to talk about statistical patterns encountered in the
study of natural phenomena, in the implementation of chemical reactions, in the study of the
molecular structure of matter [2].
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Introduction

Probability theory— the science that studies patterns in random phenomena,
occupies a special place among the mathematical sciences. It is characterized by a
special methodology, a special approach to phenomena, a special nature of
statements and predictions, a special - probabilistic type of thinking. The research of
the formation and development of probabilistic-statistical representations and
thinking in children is devoted to the work of both domestic and foreign scientists,
who note an important feature of human memory - the ability to probabilistic
forecasting. Forecasting the development of events and planning your own actions
to achieve the desired results are integral moments of any human activity.

Basic provisions
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Analysis of the currently existing dissertation research on the search for
methodological ways to implement the stochastic component in the course of
mathematics has shown that the work is mainly carried out in the following areas
[3], [8], [10]:

- development of methods for the formation of stochastic representations
among students in the process of learning the basics of probability theory and
mathematical statistics at the primary and secondary school level (V. Bolotyuk, L.
Bychkova, S. Vorobyova, D. Manevich, V. Selyutin, etc.);

- strengthening of the applied and practical orientation of the study of
stochastic mathematics is due to the formation of a set of practical skills relating to
the application of stochastic knowledge in the process of solving problems arising
in practice (E. Bunimovich, S. Dvoryadkina, O. Troitskaya, A. Ploski, V. Firsov, S.
Shcherbatykh, etc.);

- development of methods of stochastic preparation of teachers of
mathematics (A. Anurin, D. Manevich, V. Selyutin, etc.).

Despite the achievements made by both domestic and foreign methodologists
in the field of teaching probability theory and mathematical statistics, a number of
questions remain open. We are talking about the development of a methodology for
teaching stochastics in higher education.

Teaching mathematics in high school has a number of features. The course of
mathematics at this stage of training should reflect the profile, i.e. show the
possibilities of using mathematical apparatus in future professional activity, which
is especially important for representatives of those areas of specialization for which
mathematics is not among the core subjects. Familiarity with the elements of the
stochastic component opens up ample opportunities to illustrate the importance of
mathematics in solving applied problems, which contributes to students'
understanding of the necessity and universality of mathematics and its methods [4],
[5], [6].

However, the lack of time devoted to studying mathematics in groups of non-
mathematical profiles, the weak reflection of the applied potential of stochastics in
textbooks and textbooks leads to the fact that probability and statistics courses are
often formal, contain only a set of algorithms without their justification, which, in
turn, does not achieve the goals of thinking development.

Thus, at present there are contradictions between the need for the formation
and development of probabilistic thinking of students as the main goal of introducing
probabilistic and statistical lines in the course of mathematics and the insufficient
level of its development among graduates; as well as the huge applied potential of
stochastics and its insufficient implementation in the course of mathematics.

Description of materials and methods

The hypothesis is that learning stochastics in groups of humanities and natural
sciences within the elective course will contribute to the development of
probabilistic thinking if the following conditions are taken into account:

- implementation of an applied orientation, through the inclusion in the
learning process of a system of tasks and exercises of an applied nature, which



allows demonstrating the capabilities of mathematics as an apparatus for solving
problems that arise in the field of future professional interests;

- taking into account the individual characteristics of thinking and abilities of
representatives of each profile [7], [9].

To solve the problem of research and verification of the validity of the
formulated hypothesis, it is necessary to solve the following tasks:

1) on the basis of theoretical data analysis, to determine the psychological and
pedagogical foundations for the formation and development of probabilistic
thinking;

2) to analyze existing textbooks and textbooks that implement the
probabilistic-statistical line from the point of view of reflecting the applied potential
of stochastics in them;

3) to select the stochastic content and identify the main ways to implement the
applied orientation of stochastic teaching [10], [13], [14].

To solve the tasks, the following research methods were used: analysis and
systematization of data from psychological, pedagogical, methodological and
educational literature; theoretical and experimental substantiation of the
effectiveness of the developed methodology.

The need to include probability-theoretic knowledge in general education is
currently due to a number of reasons:

1) high level of scientific development (natural sciences, humanities and
technical sciences are largely based on statistical concepts and widely use
probabilistic and statistical methods);

2) socio-economic needs of society;

3) the processes of European and world integration, inextricably linked with
the mutual rapprochement of countries and peoples, including in the field of
education (the stochastic line is present as an independent content line in
mathematics courses in almost all developed countries of the world).

The analysis of the teaching of the probabilistic-statistical line of a number of
foreign countries (England, France, Japan, USA, etc.) allowed us to identify two
main features — the implementation of the applied orientation of teaching stochastics,
as well as the correspondence of the program to the direction of specialization of
students [11].

Currently, the school is switching to specialized training focused on
individualization of training and socialization of students, including taking into
account the real needs of the labor market. Profile differentiation is based on
individual psychological characteristics of students. In this connection, teaching
mathematics in groups of different profiles has its own specifics [12].

Based on the analysis of existing approaches to the concept of “probabilistic
thinking", we distinguish the following components:

1) logical (when solving probabilistic problems, students form the basic
techniques of logical thinking, such as comparison, analysis, synthesis, abstraction
and generalization);



2) combinatorial (the most characteristic feature of combinatorial thinking is
the ability of the subject to determine, consider and take into account all possible
combinations of any signs or events);

3) probabilistic-statistical (the ability of students to operate with the concept
of "probability”, navigate in situations of uncertainty, analyze statistical
information).

Introducing students to the ideas and methods of stochastics, most of which is
abstract, as well as demonstrating the application of these ideas and methods in
various fields of knowledge allows you to create a holistic picture of the world, teach
them to compare generalized conclusions with specific phenomena, develop their
own assessment of phenomena.

Results and discussion

The study of elements of probability theory and mathematical statistics is one
of the main means of implementing the applied orientation of teaching mathematics.
Their ideas and methods are widely used in various fields of knowledge.

In our opinion, the applied orientation of stochastic training consists in
purposeful activity on the application of stochastic ideas and methods to the
description of real-world processes, as well as to the analysis and resolution of a
number of problems and tasks arising in future professional activity.

Applied tasks act as a leading component of the implementation of the applied
orientation of stochastic learning. The analysis of modern textbooks and textbooks
implementing the probabilistic-statistical line showed a weak reflection of the
applied potential of stochastics: applied tasks are presented in minimal quantity or
absent at all, the same can be said about the presence of applied examples illustrating
the application of ideas and methods of stochastics in people's practical activities.

The main method of solving applied problems is the method of mathematical
modeling, which includes 3 stages:

1) formalization — the construction of a mathematical model;

2) the solution of the problem within the constructed model,

3) interpretation — the interpretation of the resulting solution.

Learning to solve problems using modeling activates the mental activity of
students, helps them understand the problem, independently find a rational way to
solve it, establish a suitable method of verification, determine the conditions under
which the task has (or does not have) decision.

Based on the theoretical analysis of the basic requirements for applied tasks,
we have identified a number of principles (both general didactic and special) that
must be adhered to when selecting applied problems in probability theory and
mathematical statistics:

- the principle of accessibility (applied tasks should lie in the sphere of age-
related interests and reflect issues that take place in a real situation; if additional facts
of mathematical theory are required to consider individual examples, then they
should be accessible to understanding and can be considered separately);

- the principle of scientific character (the applications and tasks used should
be mathematically complete; the condition and result of solving applied problems



should contribute to the expansion of scientific horizons, contain theoretical
information about modern scientific achievements in the field of knowledge on
which they are based);

- the principle of consistency and interconnection (applied tasks should be an
integral part of the system of tasks and exercises in the basic course of
combinatorics, probability theory and mathematical statistics);

- the principle of integration of disciplines (stating applied issues and offering
practical tasks, it is necessary to emphasize the connection of stochastics with other
sciences);

- the principle of practical significance (the content of applied tasks should
carry meaningful practical information that is understandable to students either by
virtue of their knowledge or based on their life experience and intuitive ideas);

- the principle of activity (when analyzing specific real situations, performing
laboratory, practical work and conducting experiments, they take an active position,
actively interact when working in small groups, imitating real dependencies,
generate ideas);

- the principle of subjectivism (transfer from the object of learning to the
subject. Independent work on the compilation of applied problems, the selection of
examples of the use of ideas and methods of stochastics in various fields of human
activity is important, which significantly expands the horizons, promotes the
development of creative thinking);

- the principle of motivation (the motivating potential of stochastics is the
formation of cognitive interest: students' awareness of how abstract mathematical
concepts and facts can be effectively applied in their profile discipline);

- the principle of profile orientation (tasks and applications of probability
theory and mathematical statistics should be selected in accordance with a specific
training profile).

Note also that when learning stochastics, it is advisable to use not individual
tasks, but a system of tasks, to which we make the following requirements:

1) the tasks included in the system must meet the main educational objectives
of training;

2) in the system of tasks, it is necessary to identify tasks of a preparatory
nature, on the example of which students work out the basic techniques and methods
used to solve the remaining tasks of the system;

3) the content of the applied tasks included in the system should correspond
to reality, be clear, concise, interesting, understandable, and the solution should be
of practical significance;

4) to create a system of tasks, it is necessary to take into account level and
profile differentiation. So, among the ways of "profiling" stochastic problems, one
can distinguish: the use of data or terms from the field of future professional interests
in the formulation of an ordinary stochastic problem; the formulation of tasks in the
form of professional situations, the solution of which is possible only with the
involvement of knowledge from specialized subjects and knowledge of stochastics;
setting tasks for students to independently formulate tasks based on the material of
the profile discipline in the process of performing laboratory and practical work;



5) the system must include tasks for independent collection, presentation and
processing of information (collection of statistical data, compilation and reading of
tables, charts and graphs);

6) the system should include tasks that stimulate active cognitive activity, as
well as tasks aimed at conducting independent scientific research;

7) the system should include tasks both for the analysis and interpretation of
probabilistic models, and for students to independently build models of real
situations arising in the field of future professional interests.

Conclusion

The problems put forward in connection with the research hypothesis have
been solved and the following results and conclusions have been obtained:
Theoretically and using concrete examples, it is proved that the stochastic apparatus
is one of the most important components of the general intellectual and professional
culture of a person living in modern society, the mastery of which is possible through
showing the practical significance of the basic ideas and methods of the
probabilistic-statistical component of the mathematics course. The analysis of
psychological and pedagogical approaches to the formation and development of
probabilistic thinking of students allowed us to establish that ideas about randomness
and probabilistic thinking develop within the framework of the operational theory
of intelligence development. The analysis of the historical path of introducing the
probabilistic-statistical line into the mathematics course, as well as the analysis of
textbooks and textbooks created to date, showed a weak and unbalanced reflection
of the applied potential of stochastics, whereas it is the applied orientation that acts
as a means of developing students' probabilistic thinking. The methodology of
teaching probabilistic and statistical content in the conditions of profile
differentiation is based on the idea of implementing the applied orientation of
stochastic teaching, carried out by including applied questions and a system of
applied problems based on material from various specialized disciplines (biology,
chemistry, literature, linguistics, economics, psychology, etc.) in the course on
combinatorics, probability theory and mathematical statistics.

The conducted research is not exhaustive, but reveals a range of problems that
require further reflection and resolution. In the future, it is advisable to continue the
research in terms of developing and improving methods of teaching the basics of
probability theory and mathematical statistics, taking into account current trends in
the modernization of the content of mathematical education, computerization of the
educational process.
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MATEMATHUKAJIBIK CTYAEHTTEPAIH BIKTUMAJI/IbI-
CTATUCTUKAJIBIK OMJIAY CTHUJIIH KAJIBIIITACTBIPY KOHE
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AngaTna. ¥3aK yakpIT OOWBI BIKTUMAIBIK JKOHE CTATHCTUKANBIK OLTIM OKY IIeHOepiHeH
Teic  Kangel. XIX-XX  raceipiaparbl  BIKTUMANABIK TEOPUACHI MEH MaTEMATHUKAIBIK
CTaTHCTUKAHBIH KapKbIHIBI JaMYybl, OJapbl KOJJIAHY IIeKapalapblHBIH KEHE1, Ka3ipri Koram
YILIiH CTOXaCTUKAIBIK OLTIMHIH MaHbI3IbLIBIFBIH TYCIHY TEOPUSITBIK-BIKTHMAIIBIK OLUTIM/I1 JKaJIIIbI,
OpTa JKOHE >KOFapbl OUTIM Ma3MyHbIHa KOCY MYMKIHAIIT Typasbl alTyra MYMKIHIIK Oepi.
KepHekTi FBUTBIM koHE OUTIM KalipaTKepiiepi KeNTereH xblaap O0Mbl OChl MOCENIEH1 TaJKblIayFa
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KaTBICHIT Kenei. X X1 FachIpIbIH 6aCcTaIybl BIKTUMAJIBIK TEOPHSICHI, MATEMATHKAIBIK CTATUCTHKA
XKOHE KOMOWHATOPUKA AIEMEHTTEPIH MaTeMAaTUKAJBIK JalbIHABIKTBIH MIHISTTI MHHUMYMBIHBIH
Ma3MyHbIHA KOCYMEH CHMOaTTaijgbl. MaremMaTHka KypchlHA CTOXaCTHKAJIbIK KOMIOHEHTTI
SHri3yJliH Heri3ri MakcaTbl peTiHie Oipkarap 3epTTeylIiiep KIACCHKAIBIK JAeTCPMUHU3IMIIL
KypalThIHAApFa KaparaHAa CTaTHCTUKAIBIK 3aHJBLIBIKTAPMEH, KEH THMTErl 3aHJbLIBIKTapMEH
TaHBICY/BI KOpei, Oy BIKTUMAJABl OWIAyIbl NETEPMHHHCTIK OMJIAyIbIH AHTUIIOABI PETIHIE
TopOMesey OKy YIIIiH 6T¢ MaHbI3/bl EKEHIH aTall OTTi.

Kazipri yakpITTa BIKTUMAQJIJIBIKTAP TEOPHUSACHI MEH MAaTEMAaTHUKAJIBIK CTaTHCTHKAHBIH
MaTeMaTHKAIBIK OUTiM Oepy Ma3MyHBIHA KOCBUIYBI, €H aJJIBIMCH, "Ka3ipri aaaMHbBIH OUTIMI MEH
uAesIIaphl KYHEeCIHAET1 CTOXaCTUKAIBIK YFRIMAAp MeH (akTiiepliH MOHI MEH OpPHBI, OJIap/bIH
oJleMJIeT1 KOJAaHOANbl KOHE IPAKTUKAIBIK MaHbI3bI". FBUIBIM MEH TEXHUKAHBIH OpTYpIIi
cajlaJlapblH/ia BIKTUMAJJIBIK TEOPUSCH MEH MAaTEeMaTHUKAaJBbIK CTATHCTUKAaHBI KOJIJaHy OapraH
caiflblH MaHBI3ABI OoNla Tycyzae: oJleyMeTTaHy/da, JIMHTBUCTUKAIA, OACOMETTE MOIETbAep
BIKTUMAJIJIBIK TI€H CTATUCTUKAIIBIK OMICTEP/Il KOJIJIaHa OTBIPBINT KYPBUIAhl, OHOJIOTHS, (HU3UKA,
XAMUSL TaOUFH KYOBUTBICTAPIBI 3epTTEY/Ie, XUMHSIIBIK PEaKIMsIIapIbl KY3€re achlpy/a, 3aTThIH
MOJIEKYJIAJTBIK KYPBUIBIMBIH 3€PTTEY/IE KE3ECETIH CTATUCTHKAIBIK 3aHIBUTBIKTAD TYpAJIbl alTyFa
KeITereH cedentep Oepei.

Tipek ce3aep: BIKTUMAIIBIKTAD TEOPUSACH, MATEMAaTHUKAIBIK CTaTHCTHKA, OWJIay,
ozicTeme, Tanjay, 1amy, KalbIlTacy, CTyIeHTTEp, OKBITY, YHUBEPCUTET.
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AHHOTauMs. B TeueHHWe NOBOJIBHO JUTMTENLHOTO TEPUOJa BPEMEHH BEPOSITHOCTHBIC U
CTaTUCTHYECKHE 3HAHUS OCTABAINCH 32 paMKaMu 00ydeHusi. CTpEeMUTEIbHOE Pa3BUTHE TEOPUHU
BEPOSATHOCTEH M MaremaThdecko cratucTuku B XIX-XX Bekax, pacumiupeHue TpaHUIl UX
MPUMEHEHHsSI, OCO3HAHUE BAXHOCTH CTOXACTUYECKUX 3HAHHWH JIi COBPEMEHHOro OOIIecTBa
MO3BOJIWUIA TOBOPHUTH O BO3MOXKHOCTH BKIIIOYCHHUS TEOPETHKO-BEPOSTHOCTHBIX 3HAHWU B
coJiepKaHue 00IIero, CPeTHETO U BBICIIEro 00pa3oBaHus. BujHbie nesTeny HayKu 1 00pa3oBaHus
y)K€ MHOTrO JIET YyYacTBYIOT B OOCyxkIeHuH dToro Bompoca. Hacrymienne XXI Beka
XapaKTepU30BAIACh BKIIOYCHUEM 3JICMEHTOB TEOPUU BEPOSTHOCTEH, MaTeMaTHYECKOW
CTaTUCTHKM W KOMOHMHATOPHKH B COJIEpP)KaHUE O0S3aTENbHOIO MHHHMYyMa MaTeMaTH4eCKON
MOJATOTOBKH. B KkadyecTBe OCHOBHOW II€JIM BBEICHHS CTOXaCTUYECKOTO KOMIIOHEHTa B KYpC
MaTeMaTUKd P HCClenoBareineld  BUAAT  O3HAKOMJIGHME  CO  CTaTUCTHUYCCKHMHU
3aKOHOMEPHOCTSIMH, 3aKOHOMEPHOCTSIMHU 00Jiee IUPOKOTO TUIIA, YEM TE€, KOTOPBIC COCTABJISIOT
KJIACCUYECKUN JETePMUHHU3M, OTMe4Yas, YTO BOCHUTAHHE BEPOATHOCTHOTO MBIIIICHUS KaK
aHTHIOJA IETEPMUHUPOBAHHOTO MBIIUJICHHS] UMEET MePBOCTENICHHOE 3HAUCHUE ISl OO yueHUsI.

B Hacrosmiee BpeMsi BKIIIOUEHUE TEOPUH BEPOSTHOCTEN U MAaTEMAaTUYECKOW CTATUCTHKHU B
coJiep’)KaHHe MaTeMaTHUYeCKOTO 00pa3oBaHMsS OOYCIOBIEHO B MEPBYIO O4epedb '"3HAYeHHEM U
MECTOM CTOXACTHYECKHUX MOHITHH U ()aKTOB B CUCTEME 3HAHMI U MIPEJICTABICHUI COBPEMEHHOTO
YelnoBeKa, MX NPUKIATHOW M MPaKTUYeCKOW 3HauMMOCThi0 B mupe". llpumenenue Tteopum
BEPOSITHOCTEH M MaTeMaTUYeCKOW CTATUCTUKUA B PA3TUYHBIX OONACTSIX HAYKH U TEXHUKH
nproOpeTaeT Bee 0oJIblliee 3HAYCHHE: B COIIMOJIOT MU, TMHTBUCTUKE, INTEPATYPE MOJEITH CTPOSTCS
C UCIOJIb30BaHUEM BEPOSTHOCTHBIX M CTATHCTUUYECKUX METOJIOB; OMOJOTHS, (PU3MKa, XUMHUSI JAIOT
MHOKECTBO TOBOJIOB TOBOPUTh O CTATUCTHUECKUX 3aKOHOMEPHOCTSX, BCTPEUAIOIIMXCS TPU
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WU3Y4YEHUU NPUPOAHBIX SIBJICHUM, IPU OCYILIECTBICHUU XUMHMUYECKUX PEAKUUH, IIPU HU3YyYCHUU
MOJIEKYJIIPHOM CTPYKTYpPBI BEILIECTBA.

KiroueBbie cjoBa: TeOpUs BEPOSITHOCTEH, MaTeMaTU4yeCKas CTAaTUCTHUKA, MBIIJICHUE,
METOJI0JIOTHS], AaHAIIN3, PA3BUTHUE, CTAHOBIICHUE, CTYACHTBI, IIPEIOIaBaHUE, YHUBEPCUTET.
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