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®OPMHUPOBAHUE UCCJIEJOBATEJIbCKUX HABBIKOB BY IYIIUX YYUTEJIENA
MATEMATUKHU C UCITIOJIB3OBAHUEM CUCTEMBbI IIPOBJIEMHO-IIOUCKOBBIX 3ATAY

Annomayus

AKTyalbHOCTh HCCIEAyeMOi MpoOjemMbl OOyCIIOBIIEHA TEM, YTO aHajdu3 CHUCTEMBI METOIUYIECKOM
MOATOTOBKM OYAyIIMX YYUTEJICH MaTeMaTHKH TII0Kas3aj, 4YTO XOTs B IICJIOM OHa HampaBjeHa Ha
(hopMupOBaHUE Y CTYACHTOB NPOPECCHOHAILHO 3HAUYMMBIX 3HAHHMI W YMEHWH, OJHAKO HU Ha OJHOM M3 e¢
ATaroOB HE MPOUCXOIUT IEICHANIPABICHHOTO (OPMHUPOBAHHS MCCIEIOBATEIILCKIX YMEHHN, CBSI3aHHBIX C C
BHEJIPCHUEM B MPAKTHKY MPOOJIEMHO-OPHEHTUPOBAHHOI'O O0OyUYeHHsI MaTeMaTrKe ydamuxcs. Llensto cratbu
SIBIIICTCS.  BBISBICHHE TEOPETHKO-METOAOJIOTHYECKUX OCHOB MPOOJEMHOTO  peIleHus 3ajad B
MeJarornieckoM By3€ KaK CpeACTBa (POPMHUPOBAHHS HCCIEAOBATEIILCKUX HABBIKOB OYAYIIETO YYHTENS
MaTEeMaTHKH TpH TPOOJEMHOM OOYYeHHH CTYACHTOB. METOABl HWCCIEIOBAHUS: aHallu3 IICHXOJIOrO-
MeJaroru4eckoil M HayYHO-METOAMYESCKON JIUTepaTyphl, yYCOHHMKOB IO MaTeMaTHKe Ui CTYICHTOB
MeJaroru4eckux BY30B; ONPOC MperojaBaTeficd M CTYJACHTOB IIEJAarOTHYECKHX BY30B; H3yuy€HHE U
0000IIICHHE IIKOJHHOW M BY30BCKOM IPAaKTHKH; aHaIHM3 COOCTBEHHOTO OIbiTa pa0OThl B INKOJE U B
MeJaroru4eckoM By3€; aHAJIU3 OIbITa 3apyOSKHBIX ILIKOJ B MPOOIEMHO-OPHEHTUPOBAHHOM IPEIOaBaHUH
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MaTEMaTHKH, Pa3JINYHbIC BUIBI SKCIIEPUMEHTOB JIIsl MPOBEPKH OCHOBHBIX MOJIOKEHUH HCClenoBaHus. B
CTaThe BBIICISIFOTCS OCHOBHBIC OJIOKM HCCIIENOBATENBCKAX YMEHWH OyIylIMX yYuTeledl MaTeMaTHKH,
HEOOXOIUMBIX ISl pean3aliuil mpoOIeMHO-OPHEHTUPOBAHHOTO 00ydeHus, u pa3pabaThiBaeMble CTyIeHTA-
MU C TIOMOIIBIO 3THX OJIOKOB CHCTEMHBIC M TOHMCKOBBIC 3a/I1a4M, & TaKKe METOJAbl (POPMUPOBAHUS ITHX
YMEHUH B TEXHUYECKUX acrekTax. [IpeicTaBieHa u UCIoab3yeTcsl CUCTeMa MPOOJIEMHO-TTOMCKOBBIX 33JaHUH
MO0 MaTeMaTUKe s CTYACHTOB TMEJarOrMYecKHX BY30B, NPUMEpPBHl OpraHW3allid WX Y4YeOHOH U
HCCIIEIOBATENBCKOM NESTENBHOCTH HA JICKIUAX, NMPAKTHUECKUX 3aHATHUSAX, KOTOPhIE MOTYT OBITh HCIIOJb-
30BaHbI MPEMOAABATEIISAMH MIEJarOTHYSCKIX BY30B.

KaroueBble ciioBa: MeToAMUYECKas MOATOTOBKA, HOBBIC THIIBI 3aJlaHUM, POOJIEMHO-TIONCKOBBIC 3aja-
HUS1, KCCIICIOBATEIILCKUC HABBIKH, UCCIICA0BATEIBCKAS CATCILHOCTb.
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BOJIAITAK MATEMATHUKA MY¥FAJIMJEPIHIH 3EPTTEY AT IBLJIAPBIH
INPOBJIEMAJIBIK-I3AEY ECEIITEPI )KYUECIH
KOJIJAHY APKbLIbI KAJIBIIITACTBIPY

ArHomayus

3epTTeneTiH MoCceJIeHiH 63eKTilir Oomamak MaTeMaTHKa MYFaIiMAEPIH oliCTEMEIIK naspiay KyheciH
Tajay KepceTKeH ek, Oy Kambl CTYACHTTEPIC KOCIOM MaHbI3AbI Oi1IM MEH JaFAbUIapabl KAJIBIITACThIPYFa
OarpITTaNFaH, Oipak OHBIH Ke3-KeNTeH Ke3eHIH/Ie CTYACHTTep i MaTeMaTHKara poOaeMalbiK-0arapiaHFaH
OKBITYZbI IPAKTUKaFa €HIi3yre OailylaHbICTBI 3€PTTEY JaFAbUIAPbIH MAaKCATThl TYPIE KaJbIITACTHIPY MYMKIH
eMec. MakajlaHblH MakcaThl CTYICHTTEPAl MPOOJIEMaNbIK OKBITYJa Oojallak MaTeMaTHKa MYFaiMiHIH
3epTTey HaF[bUIapblH KAJBIITACTBHIPY Kypadbl PETiHIE MeAaroruKajblK YHHUBEPCHTETTErT MpoOIeMalbiK
MaceNenep il MENryaiH TEOPHsUTBIK JKoHe OIICHAMAJbIK HETi3IepiH aHBIKTay OoNbIm TaObLTagbl. 3epTTey
oicTepl: TCHXOJOTHSUIBIK-TICarOTMKAIIBIK JKOHE FhUIBIMH-OIICTEMENTIK 9leOMeTTepli, IeIaroruKaibiK
KOFapbl OKY OPBIHJIAPBIHBIH CTYACHTTEpiHE apHanFaH MareMaTruka OKYJBIKTapblH Taujay; MeJaroruKaibik
KOFapbl OKY OPbIHIAPBIHBIH OKBITYLIBUIAPHI MEH CTYAEHTTEPiHEH CyxOaT ally; MEKTEIl KOHE >KOFaphl OKY
OPBIHAAPBIHBIH TIKIpUOECIH 3epreney >KOHE KaJlbulay; MEKTENTErl KOHE IelaroruKaiblK KOFapbl OKY
OPBIHIAPBIHIIAFBl  ©31HMAIK KYMBIC TXIpUOECiH Tanjgay; MaTeMaTHKaHbl TNpoOJieMalbIK-OaFaapliaHFaH
OKBITYJIaFbl MIETEI/IIK MEKTENTEepAiH TKipuOeciH Taijgay; 3epTTey/iH HEri3ri epexeNepiH TeKcepyre
apHaJIFaH KcIepuMeHnTTep. Makanana npobiaeManbIK-0arJapiaHfaH OKBITY/bI XKY3€re achlpy YIIIH KaKeTTi
0oJamak MareMaTHKa MyFalTiMJIEPiHIH 3epTTey JaFAbUIaPbIHBIH HETI3r OJIOKTAphl OHE OChI OJIOKTApbIH
KOMETIMEH CTYACHTITEp O3IpJICUTIH JKYHMENiK JKOHE 13[ey TarlchlpMajiapbl, COHJIAi-aK TEXHUKAJIBIK
acreKTiIepie OChbl JaFabUIapAbl KalbIITACTBIPY oficTepi KepceTinreH. llemarorukanblk KOFapbl OKY
OPBIHIAPBIHBIH CTYJIEHTTEpl YIIiH MaTeMaTHKaJaH MpoOieMalbIK-i3/1ey TalchlpMaiapbiHbIH JKyieci, onap-
JIbIH OKY JKOHE 3epTTey KBI3METIH JIopicTep/ie, TeJaroTHKAIBIK dKOFapbl OKY OPBIHAAPBIHBIH OKBITYIIBLIAPHI
KOJIJaHa aJlaThIH MIPAKTUKAIBIK cabaKkTapaa YHbIMIACTHIPY MbICAIAAPhl YCHIHBUIFAH KOHE KOJIIaHbUIAIbI.

TyiiH ce3mep: omicTeMeNiK AAsPIBIK, €CENTep/iH XKaHa TYpIlepi, MpoOieMalbIK-13ecTipy TamlchIp-
MaJapbl, 3epTTey JaFIblIaphl, 3epTTEy KbI3METI.

Altynbekov Sh.,'* Urmatova A.,' Jumagalieva A.*
'M.Auezov South-Kazakhstan University, Shymkent, Kazakhstan

FORMATION OF RESEARCH SKILLS OF FUTURE TEACHERS
OF MATHEMATICS USING THE SYSTEM
OF PROBLEM-SEARCH TASKS

Abstract
The relevance of the problem under study is due to the fact that the analysis of the system of
methodological training of future teachers of mathematics has shown that although in general it is aimed at
forming students' professionally significant knowledge and skills, however, at none of its stages is the
purposeful formation of research skills associated with the implementation in practice of problem-based
teaching of mathematics to students. The purpose of the article is to identify the theoretical and
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methodological foundations of problem-solving problems in the pedagogical university as a means of
forming the research skills of a future mathematics teacher in problem-based learning of students. Research
methods: analysis of psychological-pedagogical and scientific-methodological literature, textbooks on
mathematics for students of pedagogical universities; survey of teachers and students of pedagogical
universities; study and generalization of school and university practice; analysis of their own experience in
school and in pedagogical university; analysis of the experience of foreign schools in problem-based
teaching of mathematics; various types of experiments to test the main provisions of the study. The article
highlights the main blocks of research skills of future teachers of mathematics necessary for the
implementation of problem-based learning and high school students developed by these units system
problems and search problems, and methods of forming these skills in technicalities. The system of problem-
search tasks in mathematics for students of pedagogical universities, examples of the organization of their
educational and research activities at lectures, practical classes, which can be used by teachers of
pedagogical universities, is presented and used.

Keywords: Methodological training, new types of tasks, problem-search tasks, research skills, research
activities.

Basic provisions. The formation of research skills of future mathematics teachers using a system of
problem-solving tasks is a key aspect of modern education. This technique focuses on an active, independent
and deep understanding of mathematical concepts and processes. It is important to emphasize that the system
of problem-search tasks allows students of mathematical fields of study not only to study, but also to learn to
learn. It stimulates interest in the subject, making mathematics more accessible and applied. Students,
solving complex problems, develop skills of analysis, logical thinking and finding solutions. This technique
promotes the development of communication and cooperation skills, as tasks often require discussion and
joint solutions. By studying in this way, students are preparing to become not just experts in mathematics,
but also excellent teachers who are able to effectively teach children of the future generation. The system of
problem-searching tasks in the context of teaching future teachers of mathematics embodies an innovative
and multifaceted approach that promotes deeper and more sustainable assimilation of mathematical
knowledge, as well as the development of key skills necessary for both students and future teachers.

Introduction. The central place in the methodological training of a mathematics teacher in a
pedagogical university is occupied by the course of methods of teaching mathematics (MTM), which is
currently undergoing significant changes. These changes are primarily associated with a change in views on
the role of MTM in the system of psychological and pedagogical subjects in pedagogical universities,
namely, the consideration of the theory and methodology of teaching mathematics as an independent
scientific field with its own subject, research methods and concepts for teaching mathematics, both in
secondary school and in higher education [1].

One of the most important tasks of the theory and methodology of teaching mathematics was and is the
task of forming the research skills of students and future teachers of mathematics.

In General, the problem of the study is to identify problems and search problems as means of formation
of research skills of future teachers of mathematics, problem teaching math secondary school students
studying methods of teaching mathematics in technicalities. A promising way to solve this problem is to
create a scientifically based theoretical concept of using the system of problem-search problems in the course
of MTM in a pedagogical university.

This allowed us to reveal a number of contradictions between:

— the need to form specific research skills of the future mathematics teacher for the implementation in
practice of problem-based teaching of mathematics to secondary school students;

— the discrepancy between the content, methods and forms of organizing students ' educational activities
in the course of teaching methods of mathematics and elementary mathematics, due to the lack of
development of the problem under consideration.

The analysis of the psychological-didactic and methodological literature has shown that there are
different interpretations of the concept of a problem-search task, which is considered in the framework of a
research task, a cognitive task, a creative task, a problem task. We will discuss each of these approaches in
more detail.

Research tasks [9, 10, 11].

The main features of the research task:

1) the absence of not only an algorithm, but also various kinds of algorithmic prescriptions;
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2) the non-standard formulation of the problem;

3) the non-standard finding of solutions;

4) the possibility of creating new problems arising from the solution of this one;

5) the multivariance of solutions and answers.

To solve a research problem, it is necessary to put forward several powerful ideas, several hypotheses,
and the search for a solution to it is not complete without guesses, heuristics.

Cognitive tasks [12,13,14].

The main signs of a cognitive task:

1) the unknown method of solution;

2) the independence of students in obtaining new knowledge or new ways of solving problems;

3) sufficient complexity to cause students difficulty;

4)the feasibility for independent finding an answer by students;

5) the relationship of the task not only with new, but also with the previous knowledge of students;

6) the unknown result with known means of achieving it.

Creative tasks[15,16,17].

The main signs of a creative task:

Dthe problem formulated in the problem may not be explicitly defined,;

2) the condition does not contain instructions on what knowledge needs to be applied;

3) the condition may contain inaccurate or insufficient data;

4) the problem may have two or more solutions;

5) the result of the problem is unknown, the means of achieving it is unknown.

Problem tasks [18,19].

The main signs of a problem tasks:

1) the task should put the student in a situation in which he should have a surprise and a sense of
difficulty; the student intends to overcome this difficulty;

2) the task contains elements that are in contradictory relations both with each other and with the
student's available knowledge;

3) the task generates a problem situation in the student's mind;

4) the task requires the discovery (assimilation) of new knowledge;

5) the students must find ways to solve the problem independently.

Hofmann & Mercer identified three main types of problem situations, characterized by a different,
structural place of the unknown in the problem situation [2]: 1) when the unknown coincides with the
purpose (subject) of the action; 2) when the unknown coincides with the method of action; 3) when the
unknown coincides with the conditions for performing the action.

Research skills of a future mathematics teacher.

Research activity is a form of creative activity, the product of which is new knowledge, new methods of
obtaining new knowledge, or new methods of studying an object [3].

Under research activity, we will understand all activities that are aimed at obtaining new knowledge and
that are carried out without the use of algorithms and various kinds of algorithmic prescriptions.

The formation of students ' research skills in solving problem-search problems requires the teacher to
clearly formulate tasks, identify landmarks for recognizing stable connections and relationships between
parts of the objects under consideration, and when performing tasks, show typical ways to justify the
formulated proposals, methods of logical construction of mathematical proposals, and their possible variants
[4].

Y.Poluyanov emphasize the need to achieve independence of students in the performance of research
tasks. What is the activity of the teacher? First of all, in the construction of such tasks that would ensure the
creative application of students ' basic knowledge (ideas, concepts, methods of cognition) in solving the main
problems of the course available to them, mastering the features of creative activity, gradually increasing the
complexity of the problems solved by students [5].

The role of problem-search problems in the formation of research skills of a future mathematics teacher.
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Any activity is characterized not only by certain knowledge, abilities to perform it, but also by skills.
Psychologists note that to form a skill means to master a complex system of actions (practical and mental)
that ensure the perception and processing of information, its comparison (correlation, selection) with a
specific educational situation in which this information must be applied [6].

The structure of educational and organizational skills includes mastering the methods of performing
each component of educational activities, methods of external organization of their educational work.

The composition of educational and intellectual skills includes methods of logical thinking, methods of
performing mental activity, setting and solving problems.

The structure of educational and information skills includes methods of independent acquisition of
knowledge, new and additional information, methods of semantic processing, memorization and storage of
information.

And, finally, the composition of educational and communicative skills includes mastering the methods
of constructing oral and written speech.

Psychological peculiarities of mastering academic skills in mathematics is reflected in the works
[20,21].

Materials and Methods. In the study the following methods were used: analysis of psychological-
pedagogical and scientific-methodical literature, dissertations, programs, textbooks on mathematics for
students of high school and the benefits of MTM for students of pedagogical institutes; a survey of teachers
and students of teacher training institutions; study and generalization of the school and Universitypractices;
analysis of their own experience in school and in technicalities; the analysis of experience of foreign schools
on issues of teaching mathematics; different kinds of experiment to test the main provisions of the study.

The methodological basis of the study was the main provisions of the system approach in the field of
theory and methodology of teaching mathematics.

For statistical evaluation of the diagnostic results of determining the legal culture of students, the
Student's t - test was used with a one-percent confidence level (p=0.01). To identify differences in the
distribution of a trait, we used a nonparametric X test with a probability of 0.01 acceptable error. Tables,
diagrams, and graphs were used to visualize the experimental data.

Research Stages and Procedures

The study of the problem was conducted in three stages:

The study was conducted in stages.

At the first stage (2017-2018), the study and analysis of the literature on the topic of the study were
carried out, and a ascertaining experiment was conducted. The main issues to be investigated and verified
were identified.

At this stage, the following research methods were used: observation of mathematics lessons in high
school, as well as lectures, practical, laboratory classes on MTM; conversations with students, teachers,
teachers of pedagogical universities; their questionnaires. The main focus was on finding answers to the
following questions: Questions of a theoretical nature:

— What skills do teachers need to be able to put problem-based math teaching into practice?

— What skills do students need to solve a problem situation?

— What skills do students need to be able to solve a problem-search problem?

Practicalquestions:

— How do the specified research skills of a future mathematics teacher form in the course of the MTM in
a pedagogical university?

The main purpose of the survey, firstly, is to establish how students understand the essence of the
problem, problem-search problem, problem situation and problem learning, and, secondly, to identify their
main difficulties in using these concepts in classes in MTM and elementary mathematics.

At the second stage (2018-2019), the requirements for the system of problem-search problems were
developed, a search experiment was conducted to verify individual provisions, and a special course program
for students was tested.
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The specific tasks of the experiment were:

— approbation of problem-based search tasks in MTM classes;

— approbation of the program and content of the special course and the special seminar "New types of
tasks as a means of forming the research skills of the future teacher".

The experiment was conducted in groups 6B015-Math (51 students) in the 4th semester in the MTM
classes and in the 6B054 — Math group (15 students) in the 4th semester in the special course.

In the experimental groups, students performed the same diagnostic tests before and at the end of the
experiment.

For all these works, the same evaluation criteria were applied for each task: completed completely and
correctly; completed partially and correctly; not completed at all and completed incorrectly.

At the third stage (2019-2020), a training experiment was conducted, the results of the study were
analyzed, and conclusions were formulated. It was attended by 50 full-time 4th year students and 20 part-
time students.

The experiment was educational in nature. Its main goal was a comprehensive implementation of the
methodology for the formation of research skills of the future mathematics teacher on the basis of a built
system of problem-search tasks that meets certain principles.

Results. Research skills of the future teacher, necessary for problem-based teaching of mathematics.

As under problem-based learning we understand the system of problem situations, which is specially
created for teacher in the classroom with the help of the corresponding system problems and search
problems, hence the need to select individual blocks of basic research skills of teachers in the framework of
problem-based learning. Let's focus on each skill block.

I block of skills refers to the concept of "problem situation”. Here you can select the following skills.

1. Skills related to the analysis of a problem situation:

1) determine the purpose of creating this problem situation in the lesson (why, for what?);

2) identify the main causes of this situation (why, how?);

3) identify ways to resolve this problem situation with students in the classroom (how?).

2. Skills related to the construction of problem situations:

1) highlight the topics (questions) of the school mathematics course, in the study of which it is advisable
to create a problem situation in the lesson;

2) establish ways to create a problem situation using the proposed problem-search problem.

3. Skills related to the organization of educational and research activities of students to resolve problem
situations:

1) choose a method (heuristic, research) and implement it in practice;

2) choose the form of educational activity of students (collective, group and individual) and implement it
in practice.

The second block of skills refers to the concept of "problem-search tasks".

4. Skills related to the problem-search task:

1) transform the training task into a problem-search task (how?);

2) determine the place of a specific (practical, historical, etc.) task in the educational process in order to
create a problem situation for students (where, at what stage of the lesson, when studying what topic?);

The third block of skills is associated with the preparation and conduct of a problem math lesson.

5. Skills related to the problem lesson:

1) justify the effectiveness of the chosen topic for the problem lesson;

2) choose the level of problem-based learning;

3) to find the problematic tasks for the lesson;

So, in this section, we have identified the research skills that underlie the teacher's activity in problem-
based teaching of mathematics
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Fig.1.The system of problem-search tasks for students and its implementation in the
course of MTM in the pedagogical university
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I block of tasks.

I. Methodological analysis of the problem situation (observed in the lesson or planned):

Perform a methodical analysis of the "observed"” problem situation in the math lesson in the class on the
topic "Adding two negative numbers", organized in a collective form.

Example 1. Students are given a task: add the numbers -248 and -67. They already know how to add
negative numbers using a coordinate line. But here they find themselves in a quandary. Then the teacher
himself or one of the students formulates the task (goal): is it possible to find the sum of two negative
numbers without the help of a coordinate line? This is already a search problem, since two components are
unknown here (conclusion and solution).

By completing a number of auxiliary tasks: -5 + (-3); -4 + (-2) using the coordinate line, students come
to the conclusion: 1) as a result of adding two negative numbers, a negative number is always obtained, and
2) the modulus of their sum is equal to the sum of the modules of the summands.
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After receiving the rule, students should try to justify it. They then apply the resulting rule to the
previously assigned task: - 248 + (- 67) = - 315.

Sample task completion:

1. The developing goal of this problem situation is to form the research skills of students to solve the
problem-search problem and find ways to resolve the problem situation that has arisen.

2. The main reason for this situation is that students know how to add two negative numbers (on a
coordinate line), but they can't do it right away.

3. The main difficulties of students will be associated with trying to draw these numbers on a coordinate
line, as well as with finding another way to add these numbers.

4. To solve the problem situation, the teacher used auxiliary tasks that allowed students to formulate a
hypothesis, make appropriate justifications and conclusions.

Instructions:

1. This situation can be offered to students at a lecture on the topic "Forms of organization of
educational and research activities of students™ or at a lecture on the topic "Positive and negative numbers in
a school mathematics course”.

2. Written analysis can be performed by each student at home or in practical classes on MTM.

3. This situation may be approved by the student during the period of internship in a school.

Example 2. Determine the place of this problem situation in the school mathematics course. What is the
purpose of creating this problem situation in the lesson? What are the main difficulties a student may face in
this problem situation.

The teacher writes down the following equalities:

JWB-1f =v5-1 @
V-2 -2-2

One of the recorded equalities contains an error. Determine which one; explain why?

Instructions:

1. The analysis of this situation can be carried out at a lecture or a practical lesson in the course of a
discussion organized in a collective form.

2. This situation may be approved by the student during the period of internship in a school.

Example3. Perform a methodical analysis of the" observed "problem situation in the algebra lesson in
the 8th grade on the topic "The formula of the roots of the square equation”, organized in a collective form.

Before studying the topic of the formula for the roots of a quadratic equation, the teacher draws the
students ' attention to the examples solved in the previous lesson and at home by selecting the square of a

o . . . 2
binomial, and offers to solve the following equation for comparison: X +8x—-10=0

2
Students get to work and complete the task as follows: X* +8x+16-16= 0, (X + 4) ~26=0 .

Instructions:

1. The analysis of this situation can be carried out at a lecture or a practical lesson in the course of a
discussion organized in a collective form.

2. This situation may be approved by the student during the period internship in school.

Designing problem situations.

Describe how you will create a problem situation in the lesson when solving problems 1-6?

Task 1. In an equilateral triangle, the height is drawn. What properties do the resulting triangles have?

Task 2. Is there any relationship between the values of the angles and the lengths of the two sides of the
triangle?

Task 3. The sum of the internal angles of the triangle is 1800. Is 180 ° equal to the sum of the inner
angles of the quadrilateral? a pentagon?

Task 4. The middle line of the triangle is parallel to the base. Does the middle line of the rhombus have
the same property? a parallelogram? a quadrilateral?

Task 5. In a triangle, the bisectors intersect at a single point. Can the same be said about the bisectors of
the corners of a quadrilateral?

Task 6. Is it possible to apply the trapezoid area formula to calculate the area of a parallelogram? of the
rectangle? a rhombus? square?

Note:
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These tasks can be offered to students on a test paper or as a differentiated home work.

Il block of tasks.

Solve the proposed tasks. Determine the problem level of tasks (1)-(3).

Task 1. One of the adjacent angles is larger than the other by 60° or 2 times. Look for these angles. Is
there any extra data in the task? Create a task without unnecessary data (various options are possible). Solve
it.

Task 2. One of the adjacent angles is larger than the other by 60° or 3 times. Look for these angles. Is
there any extra data in the task? Do they contradict each other? Create a task that does not have these
disadvantages (various options are possible). Solve it.

Task 3. One of the adjacent angles is larger than the other by a certain amount. Look for these angles. Is
there enough data to solve the problem? Add some data to the problem condition and solve it.

Note:

These tasks can be offered to students on a test paper or as a differentiated home work.

I11 block of tasks.

Tasks related to the problem lesson.

In accordance with the previously designated skill blocks, we will highlight the following components in
the structure of this system::

I. Tasks aimed at developing the skills of a future mathematics teacher related to the concept of
"problem situation in the classroom".

I1. Tasks aimed at forming the skills of a future mathematics teacher related to the concept of "problem-
search tasks".

I1l. Tasks aimed at forming the skills of a future mathematics teacher related to the preparation and
conduct of a problem mathematics lesson.

The effectiveness of the implementation of the methodology developed by us.

The experiment was educational in nature. Its main goal was a comprehensive implementation of the
methodology for the formation of research skills of the future mathematics teacher on the basis of a built
system of problem-search tasks that meets certain principles.

When choosing the criteria for the effectiveness of teaching, we proceeded from the target purpose of
the system of problem-search problems in the conditions of methodological training of the future
mathematics teacher in the course of MTM. It consisted not only in the maximum development of the
personality of each student, but also in overcoming the weaknesses (shortcomings) in the organization of
educational and research activities of students and classes in MTM, the organization of homework, the
formation of specific research skills of students.

A concrete expression of the successful implementation of the proposed methodology for the formation
of research skills of students was the following indicators that characterize the readiness of the future teacher
to implement in practice problem-based teaching of mathematics:

1) students ' understanding of the essence of problem-based learning, the problem situation, the problem-
search problem;

2) the level of formation of the skills of the methodology developed by us.

The effectiveness of the implementation of the methodology developed by us was evaluated by the
completeness and awareness of knowledge.

The measure for determining the amount of knowledge in the study was the standard of knowledge,
which is a set of knowledge that reflects the content of the issue under consideration. The amount of
knowledge and skills of students revealed during the experiment characterizes the amount of knowledge
formed by students.

Awareness of knowledge was established by analyzing the control works performed individually. The
measure to identify the formation of students ' research skills was the amount of time allocated for the
performance of control work and the quality of its performance: completely and correctly; partially and
correctly; incorrectly and not performed.

To assess the level of formation of skills, in accordance with the selected criteria, we allocated:

1. Low level (possession of a separate skill). It is characterized by the lack of the ability to perform a
certain action that is part of this skill. This action is performed intuitively, without relying on special
knowledge.

2. The average level, which is characterized by the fact that the action is not performed in full or
insufficiently justified.
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3. High level of proficiency in a particular skill. It is characterized by the fact that students are clearly
aware of the performed action, skillfully operate with special knowledge.
At the beginning and at the end of the training experiment, students were offered a questionnaire.

Table 1. The results of the survey at the beginning were identical to
the results of the first stage of the experiment.

Levels of | Atthe beginning of the training experiment After the training experiment
formation Number of students % Number of students %

ability

Low level 35 15 70 75 5 3 10 15
Average 13 4 26 20 5 5 10 25
level

High level 2 1 4 5 40 12 80 60

High level
Igh leve - 4

10
A level
vereee e h 26
10
Low level
e h 70

0 10 20 30 40 50 60 70 80 90

B After the training experiment (%) B At the beginning of the training experiment (%)

Fig.1. The results of the survey at the beginning were identical
to the results of the first stage of the experiment.

At the end of the experiment, the results were quite different. 82% of students answered the theoretical
guestions of the questionnaire completely and correctly.

68% of students responded positively to the question about their readiness to conduct problematic
lessons. However, along with theoretical training, the students lacked practical skills. When organizing
problem-based learning, students have the following difficulties: insufficient preparation of students for the
perception of educational material in problem-based presentation, for the implementation of heuristic and
research methods, lack of training time for the organization of problem-based learning.

The results of the control work indicate that most of the students have mastered a high level of formed
individual skills included in research activities. Based on this, it can be concluded that most of the
participants in the experiment have mastered the general ability to perform research activities.

Analysis of tests, questionnaires allowed us to conclude that the training developed our method gives
better results than the conventional method.

First of all, let's see what changes have occurred in the activities of the future teacher on the organization
of problem-based teaching of mathematics. The analysis of mass data at the stage of the ascertaining
experiment showed that teachers, university teachers mainly use traditional training. The same was observed
in students (during internship), part - time students prior to the beginning of the experiment. After the
training experiment, most students began to understand the essence of problem-based learning, its elements,
and the essence of the problem-solving task.

The experiment showed that the lessons of part-time students, students in the period of pedagogical
practice, became diverse not only in content, but also in the organization of educational and research
activities of students due to the use of the relationship between traditional and problem-based learning. All
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this contributed to the activation of students ' activities, the formation of their positive motivation for
learning activities carried out in the classroom and at home.

Discussion. Speaking about improving the professional training of future teachers of mathematics in the
pedagogical university, M.Rodionov notes the need to introduce a new type of teaching - problem-based.
The author considers the problem statement to be one of the most important regularities of the process of
assimilation of new knowledge. Without this initial stage of problem assimilation, the process of creative
thinking does not begin. However, the way of this regularity consists in the fact that problem assimilation
develops the student's thinking not because the teacher poses a problem, but because the student solves it
himself [7]. The author believes that in school practice, problem-based learning is sometimes reduced to the
occasional statement of questions, the answers to which cause difficulties for students, although traditional
teaching does not exclude the consideration of such questions. The organization of problem-based learning
involves a qualitatively different interaction between the teacher and students and a specific construction of
the educational material. The latter is based on the identification of the leading ideas of the course, their
development, and the role of the "human factor" in this process. The most important moment of interaction
between the teacher and students is the self-mastery of knowledge organized and led by the teacher. Students'
cognition is carried out as a study in the process of intellectual educational activity.

J.Sitorus considers the three stages of the creative process from a general philosophical point of view,
since they are the basis of any creative activity. The first stage of creative activity is the stage of awareness,
formation, and problem statement. The second stage is the stage of the fundamental solution of the problem,
during which the "key" to solving the problem must be found. The third stage is the implementation of a
fundamental solution to the problem [8]. The author considers the stages of creative activity, which are very
similar to the stages of problem-based learning, therefore, we conclude that the author considers problem-
based learning as a type of developmental learning.

The study of psychological and pedagogical literature allows to state that traditional training in
pedagogical universities do not focus on the formation of specific research skills of future teachers required
to implement in practice the problem of teaching mathematics in the middle school, as in the scientific and
methodological literature, manuals for teachers and students is not fully allocated to these skills and there is
no method of their formation.

Conclusion. In the course of solving the tasks, the following results and conclusions were obtained:

In school textbooks of mathematics and textbooks on MTM, there are practically no problem-search
tasks for students and students.

The main blocks of research skills of the future teacher necessary for the implementation of problem-
based teaching of mathematics to secondary school students are identified and justified. It is shown that the
system of problem-search tasks is the means of forming these skills in the course of MTM.

The basic principles of building a system of tasks focused on the formation of each block and each
individual skill we have selected are defined. A system of problem-search problems in mathematics for
students and students has been developed.

The method of formation of the selected skills on the basis of the corresponding system of problem-
search tasks in the course of MTM is developed. It is experimentally confirmed that the proposed method
allows improving the methodological training of the future mathematics teacher in the pedagogical university
and improving its quality. Thus, we can assume that all the tasks set in the article have been solved.
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