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This article aims at proposing effective ways of mastering the norms of using numerals. Using a specific
topic as an example, objectifying the idea of the importance of communicative literacy, the authors offer
approved methodological recommendations for the formation of professional competence of future
mathematics teachers.

Substantive support and the choice of pedagogical technologies for mastering the topic are due to the
lexical and grammatical features of numerals and recognition of their relevance in various functional
styles. This format of studying the grammatical phenomenon is intended to improve students’
professional communication. Considering the technology of modular training as the leading technology,
the authors transform it into directions that provide students with solid knowledge of the formation, use
and spelling of numerals.

The authors propose to solve the problem of using numerals in speech based on the principle of functional
expediency.Keywords: word; another word; lower case except names

Keywords: Russian language, numerals, professional competence, communicative literacy

1. Introduction

The article is devoted to the description of systematized ways of teaching mathematicians
students to use numerals correctly in the structure of professional speech. Its relevance is due to the fact
that the study of Russian as a non-native language in schools of Kazakhstan is built on a speech study
basis with the practical assimilation of information from lexical and grammatical aspects. Currently, there
is a contradiction between the requirements for the speech training of graduates and the real state of
affairs in which communication skills do not meet the requirements of the educational program, and the
mastery of communicative norms of a non-native language is of a secondary subordinate nature. In the
work on the development and improvement of the speech of first-year students, the teacher faces the
problem of finding modern and effective communicative methods.

The study of special literature made it possible to draw a conclusion about a sufficient level of
heuristic elaboration of morphology in relation to the school where Russian is studied as a native
language. Thus, O. V. Alekseeva [2] and A.V. Bondarko [6] write about the functional principle of

4115


mailto:Altynbekova-69@mail.ru
https://orcid.org/0000-0001-5449-0904%20%20%D0%BA.%D1%84.%D0%BD.%20%D1%81%D1%82.%D0%BF%D1%80%D0%B5%D0%BF%D0%BE%D0%B4%D0%B0%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
mailto:sto0906@mail.ru
mailto:Sandugash.73@mail.ru
mailto:Jupar70@mail.ru
mailto:gulzhan.tokmuratovna@mail.ru

International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V1412.448 ISSN:1308-5581 Vol 14, Issue 02, 2022

studying morphology in their studies. In relation to numerals, this methodological direction is considered
by A.E. Suprun, where due attention is paid to the use of numerals in oral and written speech [16].

The authors had to outline the trajectory of further research on the issue of educational and
methodological support of the topic with a focus on university classes in the Russian language. To
achieve this goal, the following tasks were implemented:

- the approaches to the study of numerals based on the analysis of linguistic and methodological
literature have been determined;

- the difficulties of assimilation of numerals on the basis of observations carried out at the
university were revealed;

- a methodological system for mastering the topic has been created, taking into account the
normative, communicative and functional aspects.

Complementary methods contributed to the solution of the tasks:

- theoretical analysis of research, directly or indirectly covering the topic;

- retrospection of educational and methodological support of work on the development of
grammatical theory;

- observations, conversations with teachers, analysis of oral speech of students and their written
works;

The use of analytical methods was due to acquaintance with the works of I.A. Baranovskaya [3],
who proposed a heuristic for mastering numerals, and N.S. Antonov, who defined the main approaches to
the development of scientific knowledge based on the principle of integration [3]. The main provisions
developed by E.I. Passov, who, in his communicative methodology, asserts that the role of motivation in
teaching a language is extremely great, reflecting the real relationships of people: “To learn a language,
you need not learn the language, but the world around you with its help” [13].

In accordance with the principle of continuity and prospects, innovative approaches to mastering
a foreign language in a university audience, focusing on the active work on speech skills, presuppose the
reduction of information on linguistic theory to a minimum, which must be carefully thought out: in the
article, evidence was selected to substantiate this thesis and outlined a system of work in the classroom in
the Russian language in groups of mathematical specialties, in relation to one of the declined parts of
speech — numerals. The authors tried to solve the problem of competent selection of methodological
techniques and the content of didactic material, focused on the formation of professional competence
through the formation of communicative literacy. Prospects are outlined in the work on the development
of speech skills necessary for a mathematics teacher for professional communication in a non-native
language. In addition to the vocabulary and grammatical components of the language, it is expected to
master a number of basic norms determined by the style and speech culture.

2.1 Methodological foundations of mastering lexical and grammatical topics in Russian language
classes

As a compulsory subject, “Russian language™ is introduced into university educational programs,
the content of which reflects the specialty received by future teachers. And here it is difficult to
overestimate the didactic significance of work on linguistic theory: information about parts of speech is
combined to give students accurate ideas about lexical and grammatical categories of words and their
functional purpose. In turn, mastering the system of signs of declinable and conjugated parts of speech
contributes to the formation of listening, speaking and writing skills, determines an adequate
understanding of information when listening and reading. “In addition, the study of parts of speech
provides great opportunities for the development of logical thinking of students, which is facilitated by
such mental operations as allocation of grammatical features of words related to different parts of speech,
the differentiation of generic and specific concepts, classification of phenomena according to one or
another characteristic” [17 , p.180].

The pronounced orientation of modern linguodidactics towards practical grammar, designed to
facilitate the development of language norms, the formation of skills of a coherent presentation of
thoughts in oral and written form, presupposes work at the level of texts. In the linguistic classes of the
cycle of compulsory disciplines in groups with the Kazakh language of instruction, work with texts
(reading, analysis, construction) is organized in such a way as to reflect the connections and relationships
of objects of the real world in order to influence the nature of ideological attitudes in terms of the
specialty received.

It is important for the teacher to organize the process of mastering the material in such a way that
students have a quite definite view of the system of lexical and grammatical features of numerals, an
understanding of specifics of application of this part of speech in a scientific style. The study of the
material is based on those provisions that are called general didactic principles in pedagogy, and among
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them, special significance is recognized for the principles of scientific character, consistency, continuity
and perspective, the connection between theory and practice, and the connection between the studied and
life. Attitudes of a private nature that are directly related to linguodidactics are also not ignored: the study
of morphology on a syntactic basis, the connection of linguistic material with speech. Modern
technologies of language acquisition are focused on the implementation of a specific learning goal — the
development of communicative literacy of future specialists.

To achieve the goal, three groups of tasks are distinguished [4]:

1. Cognitive:

- formation of a scientific and linguistic worldview;

- armament with basic knowledge of the Russian language;

- development of a speech aesthetic ideal.

2. Practical:

- mastering the norms of the Russian literary language;

- enrichment of vocabulary and grammatical structure of speech;

- formation of spelling skills and abilities.

3. General subject:

- education by means of this subject;

- development of logical, critical, associative thinking;

- teaching the ability to obtain linguistic knowledge;

- formation of general subject skills (work with a book, reference literature, writing the results of
educational cognitive activity by creating continuous and non-continuous texts);

- improving the skills of listening and speaking, reading and writing.

When introducing linguistic information, a strict requirement is observed: theoretical reliability,
confirmed by speech material, and their practical relevance. The question of the relationship between
linguistic and speech material is of particular importance; it is determined and regulated by a number of
factors of different nature: linguistic, didactic, psychological, methodological.

2.2 Content of the topic “Numerals” in university practical classes

Students usually rely, as already mentioned above, on the range of information that they received
during the their native and Russian language lessons at school when they deal with numerals, as with one
of the grammatical categories, in the Russian language classes. Now they have to expand and systematize
existing knowledge, build their cognitive activity not only on the interest in studying one of the parts of
speech, but also on a high level of motivation for this activity, which gives rise to the desire to recognize
and use the language as a means of communication in general and a specific part of speech in particular.
The teacher needs to ensure the process of mastering the topic with modern methods, techniques and
means, having thought over and clearly defined heuristic approaches to the formation of a certain amount
of theoretical knowledge about the numerals and the necessary range of skills for their practical use in
oral and written speech.

The authors have systematized the questions, the answers to which should create a conceptual
basis in the knowledge base with which the graduate enters the post-school period.

- What do numerals mean?

- How do numerals differ from other parts of speech?

- What categories does this part of speech have?

- What are the features of the declension of cardinal and ordinal numbers?

- What constituents can a numeral be?

- How to distinguish a numeral from other parts of speech similar to it?

First-year students know that this part of speech denotes the number of objects or their order
when counting; that numerals are represented by two groups — quantitative (the question is “how much?”)
and ordinal (the question is “which?”’). To consolidate, systematize and deepen the knowledge of students
about this grammatical category will help the reference table, the so-called “discontinuous text”, the work
on which is of great didactic significance. It is designed in strict accordance with grammatical theory [7,
19, 15]. The table is focused on the creation of a scientific text (work on the development of speech),
which has an outlet in the formation of communicative and professional competence.

Table 1.
Table 1. Numerals as a part of speech
QUANTITATIVE NUMERALS ORDINAL
How much? Which?
Ten WORDS WITH NUMERIC VALUE CHANGE CASE Tenth
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six simple sixth

seventy complex seventieth
seventy-five composite seventyfifth
tee what?

three how much? 3 (digit)
triple what to do?

Two sisters live in the third apartment.
Two by two is four.

Figure 1.Arabic numerals
- | ,.f
I |

It will be no less interesting to consider a question that is directly related to the professional
competence of future teachers: are there any differences between the words “numerical digits” and
“numbers”? At the stage of mastering the grammatical nature of numerical digits, students should pay
attention to the specificity of these concepts. This is where information of this kind is necessary. It is
impossible to imagine life without counting. In everyday life, each of us meets both numerical digits and
numbers every day, without even thinking about where we work with numerical digits, and where with
numbers, and what is their difference. N.S. Gumilyov states: And for each lower form of living thing

There were numbers, like for yoked oxen,

Because an intelligent number conveys

All shades of meaning a thing has.

The definition of numerical digits is as follows: a sign adopted and used to denote a quantity
(expressed in numerical equivalent). A number is an expression of quantitative characteristics in a
convenient form, through numbers. Hence two conclusions: numbers consist of numerical digits, and
numerical digits have sign properties (conditionality, recognizability, immutability, etc.). Numbers also
have sign properties, since this is a kind of abstraction, but they have them only because they consist of
numerical digits [8]. But a numerical digit is not only used by a person as a component of a number, but
also as an independent analogue of a number, if we are talking about objects in the amount from one to
nine, inclusive. These features apply not only to Arabic numerals, but also to Roman ones. Similarly, I, V,
X, L, etc. are Roman numerals, and VIII is also a Roman digit, although conceptually in a different
system of calculation it corresponds to the Arabic numeral 8.

If we are talking about Arabic numerals, then information about the specifics of their writing
would be appropriate here. The writing of Arabic numerals consisted of straight line segments, where the
number of angles corresponded to the size of the sign. Probably, one of the Arab mathematicians once
proposed an idea — to associate the numerical value of a digit with the number of angles in its outline: 0 —
a digit without a single corner in the outline; 1 — contains one acute angle; 2 — contains two sharp angles;
3 — contains three sharp angles; 4 — contains four angles; 5 — contains five right angles; 6 — contains six
right angles; 7 — in total contains seven straight and sharp angles; 8 — contains eight right angles; 9 —
contains nine right angles.
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Figure 1.

Over time, the angles smoothed out, and numerical digits took on a familiar look. For centuries,
the entire world has been using the Arabic numeral system. Tremendous meanings can be easily
expressed with these ten icons. Of course, for the implementation of educational tasks, it is possible to
add information about the history of Roman numerals.

So, the professional circle of knowledge of students will include such information. Numerical
digits are units of counting from 0 to 9, everything else is numbers. Numbers are made up of numerical
digits. Numerical digits are signs, and numbers are their quantitative sounding. Numerical digits and
numbers in different systems of calculation do not coincide so much that a number of one system may
turn out to be a numerical digit of another, and all because these are abstract concepts. All this material is
quite interesting and attractive for students, which means that a language teacher who introduces
information on the topic “Numerals” needs such knowledge at the cultural and ethnocultural levels [11].

2.3 Practical support of the topic “Numerals” in practical classes in the Russian language

An analysis of the mistakes made when using numerals (in declension; in their use in word
combinations denoting dates; in the choice of forms of nouns for numerals, naming fractional or mixed
numbers; stylistically not motivated use of countable nouns) leads to an indisputable conclusion about the
need for a systematic , purposeful, professionally oriented work on the assimilation of the names of
numbers in the linguo-pragmatic aspect in the classroom with students mastering educational programs in
mathematics.

The grammatical material is assimilated in the process of the oral advance or the oral phase of
the lesson, in the process of reading, and especially when performing special exercises. The purpose of
grammatical exercises is to understand the form of a grammatical phenomenon, the semantics of some
functions and features of use in speech activity, the formation of skills of grammatically correct speech.
Exercises for mastering grammatical material depend on the material itself and are divided into [12,
p-45]:

1) exercises for the development of skills to use numerals in speech;

2) exercises for assimilation of material in writing.

In the tasks the authors selected, the exercises of the first group were used: conditionally they
can be divided into substitutional and transformational (to consolidate grammatical norms). Separately, it
should be said about the need to master spelling rules: in the case of numerals, this is the use of a soft sign
at the end and in the middle of numerals. In modern textbooks on the Russian language and literature, this
rule is not reflected, but the assimilation of the use of soft signs in numerals can be organized on the basis
of spelling and derivational dictionaries.

The variability of case forms of numerals in modern Russian is due, first of all, to the
development of analyticism in their declension. According to V.V. Vinogradov, “the old language
technique comes into conflict with the new principles of understanding and expressing abstract concepts
of number and quantity”, and “obeying the influence of mathematical thinking, numerals unify their
forms” [19, p. 241].

There is a redistribution of functions of cardinal and ordinal numbers, and instead of the declined
forms of ordinal numbers, cardinal forms are increasingly used in the initial form: Open the textbooks on
the page 31 (thirty-one — thirty-first); We make exercise 125 (one hundred twenty five — one hundred
twenty fifth). Explicit ordinal numbers have been illegally replaced by cardinal numbers.

The proliferation of symbolic designations for numbers and the related standardization of speech
are due to the influence of the mathematical language, where non-declining forms of numbers are fixed in
combinations of the type: Ten plus one; equals five; plus six. From professional speech, non-declining
variants of numerals pass into colloquial and literary language. And poets pay tribute to this influence:
Soul number seventeen fraction twelve. / It smokes with memories ... (A.A. Voznesensky)

In journalism, there are often catchy “coded” names formed with post-positive cardinal numbers
in the initial form: “EXPO-2017” (from magazines). The consolidation of structures of this type is
facilitated by their laconicism and expressiveness; compare: Exhibition “Equipment and Technological
Processes of Communication Production 2018 and: Svyaz-2018. The productivity of such combinations
is caused by the proliferation of names in which quantitative numerals are used as code (scientific and
technical) identifiers: algol-60, uranium-235, Zond-3 station, COVID-19. In the age of scientific and
technological progress, the need for labeling models is increasing:

- aircrafts — IL-18, TU-154, AN-10;

- cars — MAZ-200, ZIL-164A;

- spaceships, satellites — Vostok-1, Luna-3.
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And, despite the existence of variants of the type TU-one hundred four — TU-one hundred and
fourth, we give preference to shorter and simpler ones — with unchangeable forms of cardinal numbers
[9].

There is an opinion that quantitative and collective numerals cannot be substantivized, i.e. go
into nouns, performing the functions of a subject or object in a sentence. Referring to the works of V.V.
Vinogradov, linguists point to the possibility of converting numerals into nouns. First of all, these are
collective numerals with the meaning of a person: 1. There were three people at the stop. 2. Two did not
fit in a taxi. 3. For one flight, the driver could take only five. 4. Seven people do not wait for one
(proverb). In sayings, there is also a substantiation of ordinal numbers: Third wheel. You can supplement
the knowledge of students with examples of the transition of numerals into pronouns: Only one day - One
friend of mine told ... It is also possible the transition of numerals into adjectives: First option — First
student. The teacher must also remember about the existence of quantitative adverbs: several (easily
replaced by a numeral), a little (replacement is not always possible), a little bit, a bit (used in colloquial
speech). The use of numerals in official business speech, as well as in scientific speech, is so specific that
it becomes the subject of a separate conversation [10].

The study of numerals is one of the most interesting phenomena in linguodidactics. In the
preparation of future teachers of mathematics, the conversation about numerals has its own
characteristics, since this topic does not seem “boring” and “dry” to them. The relevance of this research
was to consider fundamentally new approaches to the study of a numeral as a part of speech. The purpose
of the study, as already mentioned in the introduction, is the development of a scientifically grounded
methodological system of communicatively oriented cognitive activity of students with the Kazakh
language of training. Based on the foregoing, the authors believe that more attention and time should be
paid to teaching this topic in Russian language classes. That is why the article proposes new forms of
assignments, which should improve performance indicators in general.

The basis of sustainable interest is the awareness of importance and necessity of the object. In
teaching the Russian language, this means that the genuine interest of students can only be aroused by
such material that is perceived by them as necessary for their life practice. And when we teach students to
pronounce and write numerals correctly, i.e. to observe the orthoepic and spelling norms of the Russian
language, we form language competence. But the task of teachers is even more difficult: to teach the use
in oral and written speech, i.e. form speech competence. And only if these tasks are solved, can we talk
about the implementation of the tasks of communicative and professional literacy.

Students will have to master the skills to apply the basic concepts of a numeral, to distinguish
numerals from other parts of speech; determine the category of numerals and their type by structure; use a
soft sign correctly in numerals (orally and in written form); write the endings of numerals, distinguishing
the features of their declension, pronounce the numbers. All this material must be extrapolated into
speech practice. In parallel, a developmental task related to the formation of students’ creative abilities is
being implemented: reaction speed, associativity of thinking, speech improvement, visual and auditory
memory. Creativity, in turn, is necessary for the formation of general subject skills. The educational task
is to create such conditions when the study of the material affects the emergence of interest in a foreign
language, when there is a motive, desire to study it, based on the tasks of professionalization.

Acquaintance with methodological sources, observations organized in groups of students
mastering educational programs of specialties “Mathematics” and “Informatics”, conversations with
teachers, testing of students helped the authors to determine effective didactic approaches to the study of
numerals.

As a result, directions of work were identified that determined the content of experimental
learning. The need to apply innovative techniques in the classroom, the content of which is aimed at
mastering the specifics of the use of numerals in speech, is objectified by a number of conditions [17].

1. The selected innovative technologies should be aimed at the formation of the
communicative needs of students, motivation for mastering and using numerals in professional speech.

2. If traditional methods ensured the acquaintance of students with grammatical features of
numerals, then it is necessary to turn to their practical mastery at a new stage. For this, training methods
should be used, designed to help ensure that the ability to use them is added to the knowledge about
possibilities of numerals.

3.  Communicatively conditioned methods of work at the stage of mastering the functional
capabilities of the grammatical category are regarded as fundamental.

4. The use of numerals develops the ability to think with the help of languages, and modern
methods understand speech as a higher mental function, as a creative activity, and not as a purely
technical skill, as L.S. Vygotsky wrote about it in his time.
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5. The mastering of numerals is organized on the basis of the scientific style of speech, but,
focused on preparing future teachers for the conditions of real life, for solving professional problems, it is
used, first of all, in the oral variety of speech.

6. Speech is initially dialogical, arises in a dialogue, in the communication of two people, and
only then a person acquires the ability to speak monologically. And therefore, when assimilating
numerals, we need methods that are designed to develop not only monologue speech, artificially ignoring
the fact that speech activity includes the ability to listen and hear the interlocutor, which also needs to be
developed.

7. Normal mastering of speech goes through the following stages: a) listening, b) awareness, c)
memorization, d) application. And that is why it is so important, with an emphasis on awareness, to pay
special attention to the final stage when assimilating numerals.

2.4 Approbation of the main provisions of the study

The hypothesis is formulated as follows: the level of speech, intellectual and emotional
development of students will significantly increase if the study of this grammatical topic is associated
with the development of students’ complex skills in the normative use of numerals in the scientific speech
style. The authors started selecting material to identify specific approaches to the use of numerals from
didactic tasks:

1) to form students’ desire to use a variety of speech means based on an assessment of their
communicative significance;

2) to present work on the use of numerals in speech not in an introductory, but in a practical,
training format, dedicated to bring speech skills and abilities to automatism;

3) teach to perceive speech as a creative activity, drawing students’ attention not to the technical
presentation of statements, but to the development of verbal thinking, speech creativity, adequate
perception of someone else’s speech;

4) develop the skills of oral (listening, speaking) and written (reading, writing) form, while
focusing on real problems that future mathematics teachers will have to solve.

Targeted efforts were organized to master the skills of mathematics students to observe and draw
conclusions from their observations; to separate the main from the secondary in the statement; to argue
their statements and understand the arguments of the interlocutor; analyze and forecast; evaluate your
own and other people’s statements; defend this or that point of view.

The most effective forms of work used in the course of experiential learning by the authors are
presented. This is the work with visual support, the role of which can be played by schemes, diagrams,
graphs. Dialogues, polylogies, monologues were organized on the basis of visual supports. At the same
time, a monologue statement at a certain stage of mastering the material was formalized in writing, like
any creative work (composition, essay, project), attention was paid to the correspondence of the topic to
the studied grammatical material. No less interesting, creative forms of work — organization of
discussions, preparation of messages, defense of projects, participation in round table meetings.

Experiential learning was based on the principle of intersubject connections. This is the name of
the connection between objects, which is established in the process of cognitive activity with the aim of
the deepest understanding of a particular scientific phenomenon, as well as with the aim of understanding
the connection between the studied and life, theory with practice. Participants in the organization of
experimental training have become convinced that integrated work in a university is a reality that has its
future. On the didactic level, there is a distinction between classes with interdisciplinary connections and
integrated studies. At the heart of this distinction is the statement: while they coincide in their essence,
these activities differ in their organization. If a class based on interdisciplinary connections is conducted
by one teacher (the quality is determined by his erudition), then an integrated (binary) lesson can be
conducted by teachers from different departments — general education and graduating. If interdisciplinary
connections provide for the episodic inclusion of questions and tasks on the material of basic and
specialized subjects in the class, then the purpose of integrated classes is to create conditions for a
versatile consideration by students of a certain object, concept, phenomenon, the formation of systemic
thinking, awakening imagination, and a positive emotional attitude to cognition. Interdisciplinary linkages
within traditional learning are the first step towards integrated learning. Consideration of the issue of
ways of integration is the subject of a separate conversation, the purpose of which is to plan and conduct
such classes, which are designed to expand and deepen knowledge in the branches of sciences of the
natural and mathematical cycle. In the proposed article, such a direction of work is outlined, in the future
it is planned to make it the subject of a separate conversation.

In the course of the experimental training, a system of binary classes on the topic
“Mathematical quantities” was carried out. The content of the class included theoretical information. The
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basic concept that a person encounters, in any natural or technical field, is the concept of magnitude. By
magnitude is meant everything that can be measured and expressed by a number.

In concrete questions of natural and technical sciences, one has to meet with quantities of a
diverse nature. Examples of quantities are length and area, volume and weight, temperature and speed,
time and force. In mathematics, however, concrete values are not involved. Mathematical laws and
regulations are formulated, abstracting from the specific nature of quantities, taking into account only
their numerical values. In accordance with this, in mathematics, a quantity is considered in general,
abstracting from the physical meaning that it may have. That is why mathematical theories can be applied
to the study of any specific quantities. This expresses the generality, universality of mathematical
theories, which is called abstractness.

Among the quantities considered together, some usually change, while others remain
constant. Change, movement is the first sign of what is called a phenomenon, a process. So, observing a
certain mass of gas at a constant temperature, a person notes a change in the elasticity of gas when its
volume changes. To study this kind of phenomena, the concept of a variable is introduced into
mathematics: this is the name for a quantity that takes various numerical values.

A quantity that keeps the same numerical value is called constant. Any process is characterized
by the interchangeability of several variables. This representation leads to the most important concept of
functional dependence in mathematics, i.e. relationships between variables. Establishing and describing
the relationships between quantities participating in this process is the first and main task of natural and
technical sciences: it is the law of the process that is called the functional dependence that manifests itself
in this process and characterizes it. The most important task of mathematical analysis is a comprehensive
study of functional dependencies [14].

In the course of generalizing knowledge about quantities in binary classes, the following
vocabulary was proposed: length, area, volume, weight, temperature, speed, mass, etc. Traditional
formulations were used in the tasks: read the text, determine its type, find keywords. The following
questions were asked, in the answers to which it was recommended to use the keywords:

1. With what concept do we meet in any natural science or technical field of knowledge?

. What is meant by size?

. What is an example of a quantity?

. How are mathematical statements and laws formulated?

. Why can mathematical theories be applied to the study of any specific quantities?
. What is the first sign of a phenomenon, a process?

. What do you know about constant and variable values?

. What is the first and foremost task of natural or technical sciences?

. Formulate the most important problem of mathematical analysis.

Purposeful work was also carried out on the concept of “real numbers”. Students learned that this
is called:

1) a positive integer 1,2,3 ... (it is also called natural), all fractional numbers and 0; these are not
only positive numbers, but also negative ones, any rational numbers in the form of an integer;

2) each rational number written as a finite decimal or infinite periodic decimal fraction;

3) irrational numbers, called infinite non-periodic decimal fractions.

All rational and irrational numbers form a set of real numbers. For proof, students were offered
tasks for using the encyclopedic dictionary to understand the semantics of mathematical terms: integers,
fractional, natural, positive, negative, rational / irrational (numbers), real numbers, set, decimal fraction,
unit, number axis.

The authors also used a text in which the above lexical units are keywords. As a result of the
conversation, students found answers to the following questions:

1. What numbers are called natural?

2. What is the form of a natural number?

3. How can each rational number be written?

4. What numbers are called irrational?

Students asked such questions to each other, working in pairs. The lexical work took place
on a grammatical basis: students were asked to indicate the form of the verbs used, to characterize the
conjunctions used in complex and complicated sentences. Due attention was paid to the semantics of
introductory words and phrases, as well as to the connection of sentences and paragraphs in the text.
Particular attention was paid to the use of numerals, for which grammatical concepts were considered that
characterize the constant and non-constant signs of numerals. The texts contained certain numbers and
numbers, which are presented in examples and tasks and the form of use of which is extremely important
for understanding the conditions and making a correct decision. The following text was used as a basis:
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Interesting facts about the Sun

m The sun revolves around the center of our galaxy, the Milky Way, making a complete
revolution every 225-250.000.000 years.

m There are 300 days of sunshine a year in Morocco, Nice, Brisbane (Australia), Monte Carlo ...

m In Malta, the average daylight hours in summer are 10 hours. In Samarkand — 15 hours, in
Stockholm — 18 hours, and in the Swedish city of Kiruna — 24 hours. True, in winter the sun does not rise
in Kiruna, at all. By the way, we borrowed the division of the day into 24 hours from the stories of the
ancient Egyptians about the sun god Ra, who spent 12 hours at night in the dark underworld, and the
remaining 12 hours in heaven.

m The minimum number of eclipses per year is 2. Solar eclipses in the same area are rarely
observed, since eclipses are visible only in a narrow strip of the Moon’s shadow.

m Every second, 700.000.000.000 tons of hydrogen are burned on the Sun. Despite such a huge
rate of losses, the energy of the Sun will be enough for another 5.000.000.000 years of such a life (about
the same number of years for the Sun from birth).

m We all see that the Sun is yellow or orange, but in fact, it is white. A phenomenon called
“atmospheric scattering” gives the sun yellow tones.

This text is extremely interesting for the presence in it of a variety of numerals that must be
correctly voiced and written down, and that astrological information that can be extrapolated to solving
problems in physics. Here is another example of interesting work organized on the basis of classes in the
Russian language, with the involvement of material on physics. Here, in addition to dubbing and correct
writing of numerals, interesting work was organized in subgroups. Each subgroup was given a task to
search for additional information about this or that information contained in the text of the exercise.

m The solar system consists of 9 planets that revolve around the Sun and also have their own
moons. It began to form 10.000.000.000 years after the origin of the universe.

m A light year is the distance that light travels in one year. It is approximately 10.000.000 km!

m The surface temperature of the Sun is 6.000 degrees Celsius, and in the center it heats up to
15.000.000 degrees.

m In 2004, astronomers discovered a white dwarf that turned into a huge diamond! Its width is
4.000 km. If it could be sold as a jewel, it would have 10.000.000.000 trillion carats!

m Light from the Sun takes about 8 minutes to reach the Earth. Thus, if the Sun went out, we
would know about it in 8§ minutes!

m The best planet where you can celebrate birthdays more often is Mercury. The year here lasts
only 88 days. Thus, if you are 10 years old on Earth, you are already 41.5 on Mercury! But don’t worry -
if you live on Earth for 80 years, then on Mercury you will be 332!

m The stars of the Milky Way revolve around its sun, making a complete revolution every 200-
250.000.000 years.

The results of the experimental training showed that interdisciplinary connections in the
repetition and systematization of knowledge about numerals are extremely diverse and multifaceted, since
they are associated with the professional training of students and allow simultaneously solving the
problems of their training both in the chosen specialty and in the Russian language.

Speaking about the interdisciplinary possibilities of mastering numerals, of course, one should
not forget about the connections that can be organized with the lessons of native and foreign languages.
Such a connection, for example, was organized by attracting information about the formation of ordinal
and quantitative numbers in the Kazakh and English languages, during the translation from Russian of the
names of those quantities that determine approaches to the assimilation of knowledge in mathematics,
physics, chemistry, the basics of economics, etc. It also took place on the material of a specific text, after
acquaintance with which knowledge of a professional orientation deepened. The main method here was
translation — both into the native language and into a foreign one.

Since ancient times, Kazakhs have known and used the lunar calendar. The term “lunar
month” in the Kazakh language sounds “tuar ai”. Popular astronomers knew well that there are 365.5
days, 12 lunar months and 11 days in a year, so the beginning of the lunar month changes by 11 days
every year. Experienced cattle breeders almost accurately determined the first few numbers of the new
moon, and also knew that the full moon comes on the 14th day, and then gradually decreases. Depending
on the location of the new moon, the Kazakhs predicted the weather.

Of the celestial bodies after the sun and the moon, the most popular were the polar star
(Temirkazyk), the Big Dipper (ZhetiKarakshy), the Pleiades (Orker), Venus (Sholpan), Leo (Gambar),
Cassiopeia (Karakyrt), Sirius (Symbile), the Milky Way (Kyszholy). All of these stars are the most
prominent celestial bodies. Therefore, the people knew them well, studied their movement, knew the time
and place of their appearance and sunset in each season, etc. Knowledge of these subtleties helped the
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traveler to navigate correctly at night, as well as in the conduct of many economic activities. So, the main
reference point at any time of the year was the North Star. The Kazakhs were well aware that it is always
in the north and stands motionless, while all other stars are constantly in motion.

Interdisciplinary communication with history, local studies and self-knowledge, teaching
students to analyze literary texts and formulating their ideological and thematic originality, creating a
comparative diagram and transferring basic information through it — these are far from all educational
activities involving the use of numerals. If we add to this the “Jigsaw” strategy, which provides for
physical activity, which helps to reduce emotional stress, then it should be remembered that it is based on
the use of numbers, because it is the numbers that underlie the rhythm given by the dance. It was
extremely useful for the students to get acquainted with one of the famous treatises of the eastern thinker
al-Farabi: he described physical phenomena in terms of their ability to generate sound, and also described
the reasons for its height and low. He attributed music to the branch of mathematics and considered it in
close connection with the principles of physics: “In music, the elements perceived from natural science,
that is, from physics, logically precede each other. Elements taken from geometry and arithmetic follow.
Therefore, it is necessary to start by studying the first principles borrowed from natural science, that is,
from physics. For it would be impossible to study arithmetic without resorting to the principles taken
from geometry, just as it would be impossible to understand geometry without using the principles
borrowed from physics” [1, p.168-169].

Sometimes they try to explain insufficient attention to the study of numerals by their
comparative little use. Indeed, for example, according to Josselson’s calculations, “...numerals in the
stream of speech make up only 1% of the words” [18].

In the process of experiential learning, students became convinced that the very fact of
little use cannot justify ignorance, especially since the frequency of their use is quite high: for every
hundred words there is a numeral, on average, two numerals per page are obtained with a volume of 250-
300 words. The scarcity of numerals is also relative in the sense that, with a comparatively rare reference
to them in fiction (their symbolic use in folklore has been repeatedly noted), they are very common in
scientific-mathematical and scientific-technical speech, are widely used in official business genres, and it
is sometimes not easy to connect a numeral and a noun grammatically correctly.

3. Conclusion

The authors have developed and scientifically substantiated a methodological system of
communicatively oriented cognitive activity of mathematicians in groups with the Kazakh language when
information about a numeral is mastered in the classroom in the Russian language. In the course of the
study, the authors tried to determine the ways of mastering the theory of numerals in the university. This
linguodidactic aspect of the study is due to objective reasons. This part of speech stands out from all other
names in that its grammatical categories, for example cases are able to receive special stylistic meanings
in the text. The stylistic activity of grammatical categories of a numerals is determined based on its
functional specifics and scope. In the aspect of speech culture, the assimilation of the features of
education and the use of this class of words is also difficult.

It is necessary to include numerals in the texts of written works when studying other sections, in
vocabulary work, in the design of dates and assignments. It is recommended in a practical way to
introduce numerals in combination with nouns and use them in sentences in oral and written speech.
Language teachers should take into account persistent errors in the spelling of numbers and work on
speech deficiencies associated with the incorrect use of case forms.

The theoretical significance of the selected and systematized material is as follows:

- generalized linguodidactic information that determines the content and specifics of studying
numerals in the university;

- provided with effective methodological techniques work on the formation of students’ skills of
a competent, normalized use of numerals in speech;

- ways of improving the work on the development of the speech of students of groups with a
non-Russian language of instruction have been identified.

In the course of the study, multilevel tasks were selected and systematized, which can be used in
classes related to numerals. The practical orientation of teaching the Russian language at the university is
reflected in exercises designed to develop skills in the competent use of words of various parts of speech
and their forms. The organization of a thorough study of samples, the use of analytical exercises of a
linguistic nature, an appeal to speech exercises — these are the main directions in the work on mastering
the methods of competent use of all declined parts of speech, where numerals in their functional format
have a worthy place. The practical value of the research is due to the didactic material that can be used in
mastering the section “Numerals”.
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At the final stage the conclusion about a well-formed team of creators of this article was no less
important. The tasks of each co-author were clearly defined, which made the conducted research
effective. The definition of the scientific apparatus of the research, the formulation of the main
methodological provisions, the presentation of the significance and prospects of the work carried out by
the authors — such is the contribution to the content of the article by O.A. Stycheva. Selection of didactic
material and its systematization; the adaptation of texts, their provision with multilevel tasks was carried
out by G.K. Altynbekova. Description of the content of the topic, the answer to the question of What to
teach? given by S.E. Kaldygozova. Experimental part: conducting binary integrated lessons in the
Russian language and mathematics, devoted to mastering the concept of “value” — was carried out by
Zh.S. Aulbekova. Working with the source base, determining the nature of the links, checking the
authenticity of citations, designing the article in accordance with the requirements - this is a contribution
to the preparation of the article by G.T. Mambetova.
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