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Abstract. In the article, it is important to teach arithmetic progression in school mathematics,
therefore teaching students to find the sum of the first n terms of an arithmetic progression was
comprehensively considered. The use of several methods of solving problems related to arithmetic
progression arouses the student's interest in solving problems. Self-reporting in several ways will
have a positive effect on their development. Learners should be taught to solve problems in two or
more ways. By solving several problems with one method, students are taught to fully master that
method, and teaching them to solve one problem with several methods leads them to inquisitiveness
and comprehensiveness. That is why we offer a special method for students to quickly and correctly
produce the report. Using this method, we can develop the student's memory, comprehensiveness and
logic. We taught how to find the sum of the first n terms of an arithmetic progression using a non-
standard method and gave several examples. The proposed methodology, special formula educates
schoolchildren to be innovative, fast, versatile. It has been shown by actual reports that it is a
methodology that leads students to solve problems quickly and easily. Education and upbringing of
each student as an individual is carried out during each lesson, in the course of mastering each topic.
A number of example problems for the proposed method are selected appropriately. The proposed
special methods can be used by schoolchildren, young teachers, mathematics teachers.

Key words: school mathematics; algebra; teaching mathematics; mathematics teaching
methodology; non-standard reports; solving problems in non-standard ways; arithmetic progression,
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Basic provisions

One of the tasks of teaching algebra at the level of basic secondary education is
to acquaint students with the sequence of numbers and methods of their representation,
arithmetic and geometric progressions. Encouraging students to solve problems based
on the formation of knowledge on the sequence of numbers, the functional
dependencies between them, the applications of progressions and the development of
their mathematical thinking is a very complex and multifaceted task. Therefore, the
contradiction between the level of mathematical literacy of students and the quality of
knowledge in accordance with modern requirements requires improving the
methodology for the formation and development of applied aspects of mathematical
knowledge. In this regard, the implementation of the task of teaching algebra courses
in the main school and improving its methodology is relevant.
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Theoretical justification of the development of research activities of students in
the process of teaching the topic of arithmetic and geometric progressions in secondary
schools.

The results of our research work allow school teachers to effectively organize the
teaching of arithmetic and geometric progressions, their applications in the algebra
course and easily solve problems by providing students with examples of the place of
progression in everyday life and the application of progressions in various forms.

Our goal is to develop a methodology for teaching arithmetic and geometric
progressions in the basic school algebra course, to teach students to make correct and
quick decisions by solving problems in the most effective ways.

Introduction

Main tasks:

1) study of research work on the formation and development of students
cognitive activity, the experience of advanced teachers-scientists in the process of
teaching algebra in the main school and its types;

2) development of a methodology for organizing the study of arithmetic and
geometric progressions in the algebra course;

3) development of a methodology for forming the ability to solve applied
problems using formulas, properties of arithmetic and geometric progression.

Basic formula for calculating the sum of the first n member of the arithmetic
progression:

a; +a,
n= 2 *Nn

To apply this formula, we must necessarily know the first member, the last
member, and the number of members. In some reports, you will need to calculate the
sequence number of the last member. It requires additional calculation. Take as an
example, calculate the sum of all two-digit numbers multiplied by 5. The largest two-
digit number that is a multiple of 5 is 95. But its ordinal number is unknown, i.e. to use
the basic formula that calculates the sum of the first n member, we need to find the
ordinal number 95. And if we convert a formula that calculates the sum of the first n
member of the arithmetic progression to problems of this type and produce a new
formula, it will be easier to solve problems of this type. Formula of the nth member of
the arithmetic progression: a,=a;+(n-1)d

Let's find n in this formula:

n—1d=a, —a

a, —a
|
a, — a4 a,—a;+d a,— (a4 —4d)
= 1= =
[ d d

If we have the expression a;+d equal to a, then let's assume that the expression
a;—d is ao, that is, the Zero member of the arithmetic progression. To find a zero



member, you need to subtract the difference of the arithmetic progression from the first
member.
ap=a, —d
a, —d

if we put a instead of the expression: n = ==

After such transformations are completed, a new modified Formula appears that
calculates the sum of the first n member of the arithmetic progression.

S _a1+an _a1+an*an_a0_(a1+an)(an_a0)
2 2 d 2d

Now, using this formula, let's look at a few examples.

Example Nel: Calculate the sum of all two-digit numbers multiplied by 5.

Solution:

The first two-digit number that is a multiple of 5 is 10, i.e. a;=10. the last digit is
95, i.e. a,=95. the difference is 5, i.e. d=5. Now let's calculate ao:

a,=a,—d=10—-5=5

Now let's use a new modified formula that calculates the sum of the first n member
of the arithmetic progression

to calculate the sum of these numbers:

S (a; +ay)(a, —ay,) (104+95)(95—-5) 105%90
= = =

2d 25 10

= 105 %9 = 945

Example Ne2: Calculate the sum of all two-digit numbers multiplied by 7.

Solution:

The first two-digit number multiples 7 is 14, i.e. a;=14. the last digit is 98, i.e. a,
= 98. the difference is 7, i.e. d=7. Now let's calculate ao: ap=a;-d=14-7=7

Now let's use a new modified formula that calculates the sum of the first n member
of the arithmetic progression

to calculate the sum of these numbers:

S (a; +a,)(a, —ay,) (14+98)(98—-7) 112%91
= —

¥ w7 =57 =56%13 =728

Example Ne3: 65+66+67+...+111+112 calculate the sum.

Solution:

The first member is 65, i.e. a;=65. the last member is 112, i.e. a, = 112. the
difference is 1, i.e. d=1. now let's calculate a,: ap=a;-d=65-1=64 Now let's use a new
modified formula that calculates the sum of the first n member of the arithmetic
progression to calculate the sum of these numbers:

5 = (aq + ay)(a, — ay) _ (65+112)(112 — 64) _ 177 » 48 _ 4248

2d 2x1 2x1

Example Ne4: Calculate the sum of all natural numbers from 80 to 150, including
150. Solution: The first member is 80, i.e. a;=80. the last member is 150, i.e. a, = 150.
the difference is 1, i.e. d=1. now let's calculate ag: ag=a;-d=80-1=79 Now let's use a



new modified formula that calculates the sum of the first n member of the arithmetic

progression to calculate the sum of these numbers:
5 (a; + ap)(an —ap) (80 +150)(150 —79) 230x71
= = =

2d 2x1 2x1

= 8165

Example Ne5: Calculate the sum of all two-digit natural numbers.

Solution:

The first member is 10, i.e. a;=10. the last member is 99, i.e. a,=99. the difference
is 1, i.e. d=1. now let's calculate: Now let's use a new modified formula that calculates
the sum of the first n member of the arithmetic progression to calculate the sum of these
numbers:

_(ap+ay)(ap—ag)  (10+99)(99—-9) 109%90

on 2d 21 2x1 0
Example Ne6: Calculate the sum of three-digit even numbers.
Solution:

The very first member is equal to 100, i.e. a;=100. The last member is 998, i.e.
a,=998. the difference is 2, i.e. d=2. Now let's calculate a,: Now let's use a new
modified formula that calculates the sum of the first n member of the arithmetic
progression to calculate the sum of these numbers:

(a; + ay)(a, —ap) (1004 998)(998 —98) 1098 900
Sn = 2d B 2 %2 T 2%x2 247050

Thus, the proposed method can be called the most effective approach to teaching
arithmetic progression. Students should always be taught how to create reports in
several ways. Teaching tasks in two or more ways, if possible, contributes to the logical
development of students.

Objectives of the study

The aim of the study is to offer the most effective way for students to find the sum
of the first N terms of an arithmetic progression.

Hypotheses

1) allows students to effectively use the Formula

2) develops students ‘'memory

3) promotes students' rapid decision — making

Model

H1: allows students to effectively use the
Formula

H2: develops students ‘memory Improving the
quality of Education

H3: promotes students' rapid decision - making \ /




Research materials and research methods

In the methodological basis of the research work, we implemented the methods
of systematic analysis of the main concept of teaching mathematics, the professional
orientation in the course of teaching mathematics, and got its future opportunities.
During the research, we analyzed the main features of teaching mathematics.

Based on the scientific works of the CIS countries and Kazakh mathematicians,
we focused on the study of the main concepts of teaching, as well as on the quick,
application of students' mathematical knowledge in practice. Within the framework of
the research, our scientific research was carried out in two stages. In the first stage, a
theoretical study of the main concepts of teaching mathematics was carried out, and
the importance of the research topic in the system of scientific education was
determined. In the second stage, professional orientation in teaching mathematics was
implemented and improvement works were carried out. The results obtained during the
research were compared with the results and conclusions of other researchers. The
research contributed to the completion of our work, making clear objective
conclusions.

Based on the results obtained in the final stage of the work, conclusions were
made with the main idea of studying the features of the formation of the theoretical
basis of mathematics education.

Additional systematic methods were used in the study:

Theoretical: analysis of psychological, pedagogical and methodological literature,
analysis of real data, generalization, systematization; control method.

Experimental: the period of analysis, identification, formation and control of
pedagogical and psychological documents, methods of processing results (quantitative
and qualitative analysis of the obtained data) [2].

Results

Since the purpose of the study is the most important subject of school
mathematics, "Arithmetic progression”, we have proposed a special formula that is
effective and can be used by students regularly during calculations in the teaching of
arithmetic progression. The effectiveness of teaching arithmetic progression according
to our proposed methodology was proven by applying it to schoolchildren in the
subjects "Algebra", "Algebra and Analysis Initiatives", by using it in pedagogical
practice for 3-4 year mathematics students, as well as by actual experience in training
courses for future mathematics teacher specialists.

The task of a methodologist-mathematician is to increase the student's interest in
mathematics by using the simplest, easiest and most understandable methods, and to
make a great contribution to raising the level of the quality of education.

The research was conducted in general education schools of Almaty city. Our
experiment aimed at differentiating the effective methods of teaching the topic of
arithmetic progression was implemented in the 2021-2022 academic year and 2022-
2023 academic year. 120 students and 30 interns, school mathematics teacher
participated in the experiment. During the experiment, students were divided into 2
groups, one group used the special method considered in this study, and the second



group was conducted using the traditional teaching format. At the beginning of the
experiment, the progress of both groups was checked, and indicators of educational
levels were recorded.

At the end of the experiment on the subject of the research, the educational
indicators of the students of both groups were determined by observation work. First,
we determined the indicators of the education levels of the two groups using the
Student's t-test for dependent samples and analyzed it. As a result, we made sure that
the educational level of the students in the experimental group was significantly higher
than that of the students in the control group. We were able to scientifically prove the
effectiveness of our proposed method through the results of the experiment.

The conducted theoretical and experimental research on the problem of
pedagogical conditions for the development of students’ research skills in the process
of teaching the topic of arithmetic progression in middle school allowed us to draw the
following conclusions.

Analysis of philosophical, psychological, pedagogical literature, normative and
program documentation proved the relevance of developing research skills in
secondary schools. With a general understanding of research skills as skills necessary
for independent implementation of research or part of it, an insufficient elaboration of
the list of research skills has been revealed, when the identified skills are focused on a
specific subject area, do not maintain a degree of generality, or cannot be studied using
pedagogical methods. Refinement of the list includes systematization of research skills
by stages of research activity.

Educational and research activities based on algebra, or more precisely in teaching
arithmetic progression, are educational mathematical activities. An analysis of
mathematical and pedagogical literature on the problem of teaching algebra draws
attention to the special role of mathematical formulas. This fact determines the need to
organize two stages of teaching algebra in the form of educational mathematical
activities, which differ in the degree of independence of students in conducting
research. The change of these stages does not have a fixed time frame and is determined
by the students’ abilities to conduct research. When t passing each stage, you should
use educational tools that correspond to its content. At the first stage, the educational
tool should set examples of actions with algebra material. At the second stage, the
educational tool should pose a problem and indicate a method for solving it, giving
students the opportunity to independently conduct research.

Thus, the theoretical prerequisites for the pedagogical conditions for the
development of students’ research skills in the process of teaching algebra in middle
school were identified: the list of research skills was clarified; theoretically
substantiated the pedagogical conditions for the development of students' research
skills in the process of teaching algebra in middle school, aimed at organizing algebra
teaching in the form of solving educational problems, placing students in an active
position of researchers, organizing educational and research activities at its different
levels using a set of specific educational tools.

Based on the results of experimental work, the following conclusions can be
drawn.



The program material for the school algebra course for grades 7-9 can be grouped
around such educational and subject problems. Educational tools, the text of which is
organized as a solution to educational subject problems in the process of educational
mathematical activities, contribute to the development and independent
implementation by students of various types of educational mathematical activities, as
well as effective support by adults in the development of students’ research skills.

The main indicators of the development of students' research skills in the process
of teaching algebra in middle school are the levels of development of students'
mathematical thinking. At the first level of development of mathematical thinking,
characterized by actions with formulas in known ways, there is the ability to apply the
results of research. At the second level, characterized by the establishment of the ability
to reorganize research results and substantiate hypotheses (formulas). At the third level
of development of mathematical thinking, characterized by the application of
knowledge in non-standard situations, the ability to formulate hypotheses and pose
problems becomes.

Analysis of the results of experimental work on the pedagogical conditions for the
development of students' research skills in the process of teaching algebra in middle
school made it possible to record in the experimental classes by the end of the
experiment the preservation or increase in the level of development of mathematical
thinking, stable performance in algebra. The experimental work carried out proved the
effectiveness of a set of pedagogical conditions for the development of students’
research skills in the process of teaching algebra in middle school.

Thus, in the course of theoretical and experimental work, the provisions of the
hypothesis were confirmed, the research tasks were solved and the goal was achieved.
We have identified the following directions for further research:

- development of research skills of middle school students who, by the time they
start studying algebra, do not have experience in educational and research activities;

- study of the conditions for the development of research skills of high school
students using algebra material;

- a more detailed study of the relationship between research skills and
mathematical actions.

Discussion

During the experiment conducted on the research problem:

- students have the ability to quickly solve the problem using the formula;

- efficient calculation of arithmetic progression problems using one formula
instead of several formulas.

As a result of the experiment, it is shown that the proposed method is important
and effective in teaching arithmetic progression.

Conclusion

Teaching schoolchildren an effective way to find the sum of the first n members
of arithmetic progression is considered. The use of various methods in the production
of reports increases the interest and passion of students in the production of reports.



Working with oneself has a positive impact on the development of activity. A special
methodology is proposed, which will help students make quick and correct decisions.
Using this approach, we can form students’ memory, comprehensive deep thinking,
and logical thinking. The special methodology can be used by schoolchildren, young
teachers and math teachers [2].

Recommendations
Based on the results obtained, it is better to take as a basis interdisciplinary
continuity in high school mathematics [2].

Financing: this study was not funded. The study was conducted on a voluntary
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Angarna. Makanmaja MEKTell MaTeMaTHKAchlHAa apu(METHKAIBIK IMPOTPECCUSHBI OKBITY
MaHbI3/Ibl, COJI ceOenTi OLTiM anybIapra apu(pMeTHKaIBIK TPOTrPECCUSTHBIH aJIFAIIKbl N MYILIECIHIH
KOCBIH/IBICBIH TaOy/abl YHpPETY jKaH-)KaKThl, 9pi TEPEHIETUIIN KapacThIPbUIALL. ApPHPMETHKAIBIK
MIPOTPECCUsiFA KATHICTBI €CENTEP/l MIBIFApyAbIH OipHEIIe TOCUIACPIH KOJNJaHy OKYIIBIHBIH €CeITi
HIBIFApPYFa JETeH KbI3BIFYIIBUIBIFBIH 05ATa bl O3 O€TIMEH ecenTi OipHEeIIe TOCIUIMEH IIBIFapy OJIAPIbIH
JaMybIHa OH ocep eTei. biim anyuisiapra ecentepii €Ki Hemece OJlaH J1a KOIl TOCIIMEH MIbIFapyIbl
yipery kepek. Okymbl Oip omicnieH OipHele ecenTepili IIBIFapTy apKbUIBl OJapAbl COJ QMICTi
TOJIBIKKAH]IBI UTepyre YhpeHce, an Oip ecenti OipHeEIIe 9/ic-TOCUIIEPMEH WHIBIFAPY apKbUIbI OJiap
13ICHYIIUTIK, KaH-)KaKThIIBIK KacueTke xereneHenl. Con cedenTi 013, OLIIM allymblIapablH €CenTi
T€3 OHE JYPHIC IIbIFapyblHA apHAJFaH apHAaWbl OMICTI YCBIHBIN OTHIPMBI3. By omicTi KonmaHy
apKbUIBl 013 OKYIIBIHBIH €CT€ CaKTay KaOlJIeTiH, )KaH-)KaKThUIBIFBIH KOHE JIOTMKACHIH, 13/ICHYIIUTIK
KaOlJIeTiH TaMbITa aaMbl3. ApUPMETHKAIBIK POTPECCUSHBIH aJIFAIIKbI N MYIIECIHIH KOCHIH/IBICHIH
CTAaHJAPTTHI €MEC JJICIICH Ta0y bl YHpETin, OipHEeNIe MbIcaiap KENTIpUIAiK. ¥ CBIHBUIBIN OThIpFaH
omicreme, apHaibl QopMylia MEKTEN OKYIIbUIAPBIH >KAHAIIBUIBIKKA, IMANIIAHIbIKKA, >KaH-
JKAKTBUIBIKKA TopOuenelai. bimimamymibuiapablH ecenTi Te3, opl OHal KOJIMEH IIbIFapybIHA
JKETCIICHTIH olicTeMe eKCHI HAKTBI €CeTTep apKbUIBl KOPCETIIi. Op OKYIIBIHBI KEKE TYJIFa PETiH/Ie
OKBITBINI-TOpOUENey, op cabak OapbIChIHIA, Op TaKbIPBIITBI MEHIepTy OapbIChIHIA JKy3ere
achIPBUIAIBI. ¥ CBIHBUIBII OTBIPFaH 9JicKe OipHenIe apu(METHKAIBIK MPOTPECCUsFa MBICAJT €CenTep
©TEe OPBIHIBI TAHJAI AJIBIHFAaH. ¥ CHIHBUIBIN OTHIPFaH apHaMbl 9MIICTEPAl MEKTEN OKYIIbLIAPbIHA, Kac
MyFaiMJiepre, MareMaThka MyFaliMjiepiHe, MaTeMaTHK-CTYJISHTTepre, MarucTpaHTTapFa
JIMJIaKTUKAJIBIK MaTepHall TYPFhICBIHAH TaThIPMAac Kypal aeyre 0oJiapl.

Tipek co31ep: MeKTEI MAaTEMATHKACHI, alTe0pa, MAaTeMaTUKAHBI OKBITY, MATEMATHKAHBI OKBITY
olicTeMeci, CTaHIAApTTBl €MEeC ecelTep, €CENTepli CTaHIApTThl eMeC TOCUIIEPMEH IIenly,
apuQMETHKAIIBIK TTPOTPECCHS, O3]TIK KYMBIC

3OPEKTUBHBIE METO/Ibl OBYUEHUS APUOMETHUYECKOM
MHNPOI'PECCHUH
“Hckakosa M.T. !, uaposa JI.J|.2, Vcaitnosa I'M.3
“In.0. accom. mpogeccopa, KasHITY umenu A6as, Anmatel, Kazaxcran
e-mail: makpalsemey@mail.ru
2 k.(pus.-mMaT.H., npodeccop, Kacnuiickuii yHUBEPCUTET TEXHOJIOTHH U
unxxenepun um.l1.EcenoBa, Akray, Kazaxctan
e-mail: lyazat.diyarova@gmail.com
3nokropanT, KeI3pLtopiMHCKuii yHuBepcuTeT MMeHH KOpKBIT ATa,
Ks3putopaa, Kazaxcran
e-mail: gulzhamal.u@mail.ru

AnHoTanus. B ctaTee paccMarpuBaeTcst 00ydeHHe yJanuxcsi HAX0XKJICHHIO CYMMBI IIEPBBIX N
4yrieHOB apudmernyeckoil mporpeccud. lcmonb3oBaHHWE pa3HBIX METOJOB K  PEIICHHUIO
MaTeMaTUYeCKUX 3a7ad MOXET CTUMYJIHPOBATh HMHTEPEC YYAIIUXCS K JaJbHEHIIEMY BBIOOpY
npodeccuu, HapUMep cTaTh MaTeMaTukoM. CaMOCTOsITENIbHAS paboTa OKa3bIBAET MOJIOKHUTEIHLHOE
BIIMSIHME Ha UX Pa3BHUTHE, TOATOMY MBI Ja€M OCOOBIN akIeHT Ha 3T0. OOyJarommxcsi He0OX0IUMO
HAYYUTh pellaTh 3aja4uu AByMs uiu Oosiee cocobamu. Pemias HECKONBKO 3a/1ad OHUM METOJIOM,
yJamuecss ydarcs TOJIHOCTBIO BIAJETh ITUM METOJIOM, a OOyYEHHE PEIICHUIO OJHOU 3aJaqd
HECKOJIbKUMH CIIOCO0aMU MPUBONUT UX K JIF0003HATENILHOCTH U BCECTOPOHHOCTH. FIMEHHO MTO3TOMY
MBI TIpeJiaraeM OOYYaroIIMMCSl CIICIHAIBHYI0 METOJMKY, MO3BOJISIONIYI0 OBICTPO M MPaBUILHO
pemnTh 3a1auy. Mcnonas3ys 3TOT METO/I, Mbl MOKEM Pa3BUBATh NaMsATh, BCECTOPOHHOCTD U JIOTHKY,
U HCCIICOBATEIbCKUA TOTCHIHAT oOydJaronuxcs. MeToauka yIOBJIETBOpSET TpeOOBaHUAM
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WHIMBHTyaTbHOTO MO1X0/1a K 00yYEeHHUIO NIKOIEHUKOB PEIICHNIO MAaTEMAaTHIECKUX 3a/1a4 1 SIBIIACTCS
3 PEKTUBHBIM TpU €ro npuMeHeHuH. [logoOpaHO HECKOJBKO MPUMEPOB HAXOXKICHHS CYMMBI
HEepBBIX N WICHOB apu(hMETHYECKOH POrpeccuy HeCTaHaPTHEIM MeTo1oM. [IpruBeieHbI HECKOIBKO
IpUMEpPOB IpeiaraeMoro Meroa. CrieraabHble METOABI MOTYT HCIOIB30BATh KaK JUIAKTHIECKUN
Marepuasl IIKOJBHUKH, MOJIOJBIC YYHTENsd, YYHUTENs MAaTeMaTUKH, CTYJCHThI-MAaTeMaTHKH,
MarucTpaHTHI.

KiioueBble ci10Ba: MIKONBHAs MaTeMaTHKa, anredpa, oOydeHHe MaTeMaTHKe, MEeTOAMKa
IpEerno/IaBaHMsi MAaTEMaTHUKH, HECTaHJapTHBIC 3a/1a4H, PEIIeHUE 3a/1a4 HECTaHIaPTHBIMU CIIOCO0aMH,
apudMeTHIecKast IPOrpeccHs, CAMOCTOATENIbHAs paboTa

Cmamusa nocmynuna 27.11.2023



