increased much resulting in 87%. This proves the effectiveness of the new method that evoked the
interests of students in math and helped to provide the concepts.

Evaluate First month results (without | Second month results (with
digital resources) digital resources)

Classroom activity 56% 72%

Homework assignments 65% 87%

Motivation 62% 72%

Examination 68% 79%

Tablel. The results of experiment

Furthermore, comparing motivation level during two months | have also seen the increase. If it
was about 62% then after the new method have been integrated this number was equal to 72%
(Tablel). Finally, digital resources showed positive impact of their usage on the achievements in the
exam. The percentage has increased from 68% to 79%. | have also observed some positive impacts of
the use of digital resources. Previously, the two students out of 22 were not paying an attention to the
class. However, after we shifted to the combined method they were all engaged. Thus, it illustrates that
digital resources increase the interest of he students.

In conclusion, we have seen that the first important thing of the teaching process is to evoke
students’ interest and motivate them. The use of interactive digital resources help to deal with this task.
This method forms alive environment for the learning, increases intellectual activity of students,
improve the effectiveness of the study and makes it interesting to learn mathematics. We saw that
digital resources facilitate the student-teacher co-operation. | have mentioned the wide range of
opportunities that can be provided by the new method. Thus, | think that if the teacher picks up the
right combination of both traditional and digital lessons then the method will be effective for the
teaching.

References
1. Cunska, A., & Savicka, 1. (2012). Use of ICT Teaching-Learning Methods make School Math
Blossom. Procedia - Social and Behavioral Sciences, 69, 1481-1488.

doi:10.1016/j.sbspro.2012.12.089.

2. Fernandez, C., Llinares, S., & Valls, J. (2012). Learning to notice students’ mathematical thinking
through on-line discussions. ZDM, 44(6), 747-759. doi:10.1007/s11858-012-0425-y

3. Light, D. & Pierson, E. (2014). Increasing Student Engagement in Math: The use of Khan
Academy in Chilean Classrooms. International Journal of Education and Development using ICT,
10(2), 103-1109. The  University of the  West Indies,  West Indies.
https://www.learntechlib.org/p/147457/.

UDC 519.23

METHODOLOGICAL EXCEPTIONS OF THE USE OF COMBINATORAL
ELEMENTS FOR PROBABILITY CALCULATION

Bekmukhamedova Dinara Arappayevna
arappaikyzy@mail.ru

1617



https://www.learntechlib.org/p/147457/
https://www.teacode.com/online/udc/51/519.23.html
mailto:nngmath@mail.ru

Department of Fundamental Mathematics, LN Gumilyov ENU, Nur-Sultan, Kazakhstan
Research supervisor - Dzhumabaeva A.A.

Combinatorics is a branch of mathematics. “Combinatorics” comes from the Latin word
“Combina” - add. In fact, to get any combination, we create it by connecting the individual elements in
a sequence. These elements are selected from some finite sets.

In this case, the most important rule of combinatorics - the rule of multiplication - helps to
calculate the total number of possible combinations. [1, c175]

Today, combinatorics has become one of the fastest growing areas of mathematics. This is
because this theory is widely used in electronic computers, information theory and probability theory.
Even in the so-called discrete mathematics, the theory of these compounds has a great influence.
Problems that need to be answered in different ways are called combinatorial problems. The field of
mathematics that deals with such problems is called combinatorics. Teachers and teachers of domestic
universities are actively working on the study of elements of combinatorics. On this issue, K.B.
Bektaev, B.S. Zhanbyrbaev, R.T. Keltenova, N. Akanbaev, O.M. Meiramkulov, K.Z. Serikbaev, R.G.
Meirmanova, M.Yu. Bekbachaev, N. S. Sakhanov, K. N. Bagisbaev, A. K. Kazeshev, S. A. Nurpeisov,
K. Kanlybaev and other scientists and teachers conducted scientific and pedagogical research. [1, c174]

The theme of elements of combinatorics was first implemented in schools in 1973-1975. As part
of optional work. From the 1975-1976 school year, this topic was taught in the new compulsory
program. Later, in the 1980s, this section of mathematics was excluded from the school curriculum.
Thus, for almost a quarter of a century, methods for solving and teaching problems of combinatorial
analysis have not been studied both in higher education and in higher educational institutions. Today,
combinatorics, algebra of random cases, and elements of the theory of statistics have a real place in the
textbooks of a number of authors of the country, as well as in the content of the new standard
mathematical program for grades 5-6 of Kazakhstan. Secondary schools do not yet have experience in
teaching the topic of the foundations of probability theory, so elements of combinatorics and a
description of the course of its application in probability theory may be of interest. [3, p 15]

The main mistake in teaching combinatorics at school is, first of all, to learn to count numbers
without creating combinations. Combined tasks must precede or take place in parallel with the problem
of calculating the number. To do this, it is necessary to discuss the logic of using or choosing trees,
consider the types of various combinations (without using special terms and formulas for their
calculation).

In the previous lecture, we dealt with the creation of simple combinations, considering all
possible experiments. Several objects took part in the experiment (balls, cubes, coins, gloves, etc.).
Now back to this question.

As we said above, trees can be used to highlight combinations, but our experience with
schoolchildren shows that they are not so special. This is because when there are few elements,
combinations can be mentioned without the use of trees, and when there are many elements, the tree
branch becomes very large and quickly branches.

This section presents the basic rules for calculating combinations: the rules of multiplication
and addition. The addition rule is one of the methods for solving combinatorial problems. If you do not
use the multiplication rule when calculating combinations, try using the addition rule: divide the
combinations into non-matching classes, calculate the number of combinations in each class, and then
add these numbers.

The ability to choose combinations and calculate them using the rules of multiplication and
addition is the basis of the combinatorial culture of schoolchildren and the successful solution of many
combinatorial problems.

An introduction to the basic types of combinations begins with substitution. Counting the
number of substitutions is easy for students and is a great example of applying the multiplication rule.
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The problem of selecting all substitutions is complex. It will be a good idea for students to
formulate the basic rules for choosing substitutions on their own, and if there are students in the class
who are engaged in programming, they may be asked to create a program for choosing combinations.

Placements summarize the concept of replacements. Placements play a more important role than
substitution in solving probabilistic tasks, because they create a unique selection scheme: M selects N
objects without gradually returning them from the object. Each result of such an experiment is a
placement from M to N. As with substitutions, the number of placements can easily be multiplied by
the rule.

When calculating the number of substitutions and placements, students first get acquainted with
the concept of factorial. Paying attention to them at this time, you can talk about his wonderful
holiness, paying attention to them in due time. Students must N! It is necessary to calculate the first few
values of how quickly the value increases, and evaluate their value for large values of N. 100 for
programmers! It is a good idea to write a program that records all the digits of a number. (Calculate for
mathematicians how many zeros are at the end of this number). [4, ¢ 134]

n addition to the traditional rules of addition and multiplication, we consider two other
combinatorics rules: subtraction and division. These are general methods for solving problems, such as
the addition rule: the subtraction method is used when it is easy to calculate combinations that do not
have a given property, and the division rule is used to calculate combinations several times. The section
presents the most important combined dials for further probability calculations.

You can calculate the number of substitutions and placements without using a formula (you
need to know the rules of multiplication), and when calculating the probability it is very difficult to
calculate the number of sets without a formula. The instant sampling scheme is based on the dials: the
M object is taken immediately from the M object. Each result in this experiment is a set from M to N.

When choosing a dial, it is important to consider that the dials differ only in composition, i.e.,
the order of the elements inside the dials does not matter. Therefore, when typing, you must arrange all
its elements in ascending order.

The material in this chapter seems to justify the difficulties in studying combinatorics. This
chapter contains many interesting probabilistic problems with non-trivial solutions, and they are
practical.

In the materials in this chapter, students should feel how powerful a tool they have found in the
form of combinatorial rules and formulas for calculating probabilities.

In this example, we will consider random experiments, the result of which are the types of
combinations that were discussed above: replacements, placements, sets. The key step in solving these
problems is to determine the type of combination, and then it will be easier to calculate the probability.

At the end of the chapter is a model of random experiments in this and previous lectures. It
turns out that most of them are reduced from the final set to one of the three classical models for
selecting elements. To understand this, a student must have a high level of abstract thinking. Here is the
most important aspect of mathematical culture: the basis for seeing the same thing in different ways
and different things as one and the same.

To do this, probability theory provides rich material that no other area of mathematics can
provide. This gives a real opportunity to test the selected model in practice: it is necessary to conduct a
series of relevant experiments and compare the found probabilities with frequency. A computer
equipped with appropriate software helps a lot.
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MATEMATHUKAHBI OKBITYJIA OKYIIBLIAPIBIH JIOTUKAJIBIK OMJIAY
KABLIETTEPIH JAMBITY
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AnHotanusa: byn makanmama opra MEKTEN OKYIIbUIAPBIHBIH MaTeMaTHKa Cca0aFbIHAAFbl JIOTUKAJIBIK
oiiylay KaOBLIETTEePiH KANBINTACTHIPY KOHE OHBI JAMBITY Typalibl KapacThIpbUiaabl. OKyIIbUIAPIBIH
JIOTUKAJIBIK OMIay KaOBUICTTEPIH TaMBITYFa MbICAJIIAp KEeITIPUITeH.

Kinm co30ep: norvka, TOTUKaNbIK ONJIay, JOTUKAJIBIK OMIayAbl JaMbITYFa €CEnTep.

Kazipri yaxpiTTa, KeOiHece, ©3 ONBIMBI3JbI JIOTUKANBIK TYpPAE JKETKI3y MYMKIHAIrIMI3
KeTicmeini, acipece erep OyJl OHBIMBI3/IBI XKETKi3y HOTHKecCI 013 YIIiH MaHBI3IBI OOJIFaH >Karmaizaa.
Jlorukaneik oinay kaOineri Oisre TaOurarmeH ToH emec. Jlorukanblk oitnay kabOineTimizmi e3
KYIIIMI30€H JaMbITYbIMBI3 KepeK. Op cabak JIOTMKaJIbIK Oisiaylbl JaMbITajibl, OlpaK OKYILIbLIAp
KeOiHece Kajail Kaambuiayibl, KOPBITBIHABLIAYABI, XKIKTeYAl Olmmeiini. byn makanana, OKymbuIapIbIH
JIOTUKAJBIK OMJIAYBbIH JaMBITY KAHIIAIBIKTHI MaHBI3Ibl €KCHIHE Ha3ap ayJdaprbIM Keneli. AJIbIMEH
JIOTHKAa MEH JIOTHKANBIK OiJay JereH He eKeHiH aHbIKTailblK. On ymriH 613 B.W. [lanbasiy TyciHaipme
CO3/IIr'H KOJIJIaHAMBI3.

Esxenri rpek TuTiHEH ayJapraHja, JIOTUKA CO31 «malbIMAay» JereH MarblHaHbl Oinmipeni. Erep
JIOTUKA CO3IH TEPMHH PETiHJE KOJIJAHBLICA, OHJA OYJI JYpHIC Oljiay, Oijlay ©Hepi Typaybl FHUIBIM.
Jlorukanelk oitnay — oWjay NpOIECIHIH Typi, OHJA aJaM JIOTHKAJBIK KYpPBUIBIMAAp MEH JaibIH
VFBRIMIAPBI KOJTAHAIBI, JKaFIaiiapra Taljay Kacaiabl )KoOHE KaJIBINTACKaH KaFaaiiap/ia opeKeTTiH
HEFYPIIBIM Y3]1IK HYCKaJIapblH TaHIaiIbl.

MakanaHbIH HET13T1 MaKcaThlHA OpaJIalibIK, COHBIHMEH MaTeMaTHKa cabaKTapbIHIa OpTa MEKTEI
OKYIIBLIAPBIHBIH JIOTHKAIBIK OiJiay KaObUIETIH Kajlail 1aMbITyFa OOJMaThIHBIH KapacThIPAibIK.

MatemMaTHKaHbl OKBITY/Ia JIOTHKAIBIK OWJIaYABIH JaMybl OKYIIbLIIAPIBI OCHI TIOHTE TOH Oy
JAaFbIIAPbIH  KaNbINTacThIpyAaH Typaabl. COHBIMEH KaTap, MEKTeN OKYIIbUIAPBIHBIH Oiay
KbI3METTEPIHIH KYpBUIbIMbIHA, OEKITUIT€H CTaHIapTThl epexernep, ¢opMynanap >KOHE OHBIH
KOJIJIaHBICHI, ITOPUTMAIK MaFfplUIapaaH Oacka, IIBIFApMAIIbUIBIK €CenTep/i IIenry, OUTIMIOl KaHa
XKarJaiapaa KoyiJaHy, alTbUIFaH TY)KbIpbIMAAMalap/bl AQJENiey YIIIH 3BPUCTUKAIBIK SICTEPIIH
0011ybl MaHbBI3IBI. JIOTUKANBIK OMNIay bl )KYHE JaMBITy cabakTaH 0eiHOeyl Kepek, op OKYIIbI OKY ic-
OpEKETIH OpbIHJAy IMpOLIeCIHE KAThICybl KepeK. OpHuHe, Oy MpoILEecCTi JaMbITy YUIIH ecenTep.i
HIBIFApy KOMeKTeceIl. MaTeMaTuKaaarbl Ke3-KelTeH MOCEJICHIH MIeNIiMi, eH alIbIMeH, oiiiay Tiz0eri.
Ecenrepai, Typaenaipynep/i, ecentepl Mmenryae kil KOMAaHBUIATBIH KOHCTPYKIUSIAD JIOTHKAIIBIK
Heri3zeMenepci3 MyMKiH eMmec: ojlap maibIMaayra OarbITTanfaH. Jlemek, MaTeMaTHKada JIOTHKACKI3
MYMKIH e€MecC.
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