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Abstract. One of the priority tasks of the modern education system is the 
formation of a logically thinking, research-oriented personality. The ability to 
think logically is a necessary condition for the successful assimilation of 
educational material. The article deals with the use of various non-standard tasks 
for this purpose, which force us to abandon the stereotypes of thinking. The 
paper considers some pedagogical conditions that must be followed when 
learning to solve non-standard problems, and partially reveals the work at the 
stages of their solution. However, it should be noted that when learning to solve 
non-standard tasks, you can and should follow the same pedagogical conditions 

as when working with standard tasks. The article also deals with the development 
of logical thinking in the process of teaching mathematics. The key point of 
studying this problem is the study of the levels of logical thinking: the 
identification of cause-and-effect relationships, the formation of mental 
operations in the course of solving non-standard problems. 

Keywords: mathematical tasks. non-standard problems, stages of 

solving non-standard problems, logical thinking. 
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Amnnarna. XKanapreurra Giniv Gepy KyileciHiH GacTbl MiHIETTepIHIH 
6ipi — GanaHBIH JOTHKATBIK Oil1ay KablleTiH JaMBITY jKoHe FEUIBIMH-OaF1apiist 
TYTFa eTill KaIbIMTacTEIpy 60IbIT Tabbimasr. OKy GaF1apiaMackiH MeHrepyIeri 
MAHBI3bl MAPTHI — JOTHKATBIK OIiTaymsl maMbITy.OCEl MaKcaTTa MaKaldaaa 
TYpJIi CTAHAAPTTHI eMec TaIlCHIpMasIapIbl KOJIaHy KapacThIphLIaIbl KaHe Oy1 
Oi31IiH JacTypIi oiiay CTepeoTHITepiMi3leH apblTyFa KeMek Oeperi. CoHmaii- 
aK MakKamaza I2CTYpJi eMeC TalChIpManapIbl LIenry OaphICHIHIA KaiKeTTi 
TeIarOTHKATBIK MAPTTapabl YCTAaHY KapacTBIPBUIFAH JXKaHE O7lap TalchpMa 
memnry GaphICEIHAA TOTBIK AUIBUTHIIL, HTepizeni. Ajaiiza, CTaHZapTITHI eMec 

TanCHIpMaTapIbl  MeHrepy  OapbICEIHIA  MeJarorHKadblk — IIapTTapiIbiH 
CTaHAAPTTHI TANICHIPMATAPBIH KOMIaHYFa OOTaTEIHIBIFBIH KoHE KOLIaHy KakeT 
eKeHJUTIH aTam eTKeH skeH. COHBIMEH KaTap, MaKkajaga MaTeMaTHKa IIOHIH 
OKBITY OaphiCBIHIA OaTaHBIH JIOTHKATBIK OIUIaybIH IaMBITY 1a JKaH-’KAKTBI 
KapacTeIPbIIaAel. OCBI IearorHKajiblK MpodIeMalblK JKaFIasTTBIH OacTel 1a 
MaHBI3IbI IIEITY KOIAaphl: OKBITYIBIH ceGen-cafl;{ale—[ AHBIKTAY, CTAaHIapTTBI 

eMec TanCHIPMaZapIsl  IIeNly OaphiCBIHIA aKbII-Of  ONepalsIapsIH 
KaJIBIITACTBIPY, IaMBITY OOJBIN TaOBITAIEI. 
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T\'fiifl €e3Jep: MaTeMaTHKalIbIK TalcCbkipMazap, CTaHAapTTel eMec 

ecenrTep, CTaHAapTThl eMecC ecenrep:(i oremry KE]EHHepiA JIOTHKAJIBIK ofmay, 

sk 

Ansotanus. OIHOII 113 IPHOPHTETHBIX 3aad COBPEMEHHOI CHCTEMBI 

ofipa?oBaHlm SABIIACTCA ti)opmnposaflne JIOTHYeCKH MBICTIAIIeT, Hay4HO- 

opneflmposamiofi JITYHOCTH. YMeHHe JIOTHYeCKH MBICIHTh-He00X0aIMoe 

ycaosue YCIemHoro YCBOGHIA yqeGHoro MaTepHaia. B CTaTthe 

paccMmaTpuBaeTCs HCIOIb30BaHNE I 3TOIl eI Pa3INYHBIX HeCTAHAAPTHBIX 

3aJ1a4, KOTOphbIe 3aCTaBIAKT HAC OTKAa3aTbCsd OT CTEPEOTHIIOB MBILLICHHSA. B 

CTaThe pPacCMaTPHBAIOTCA HEKOTOphbIe IeNarornyecKue YCIOBHA, KOTOphIe 

HeoOXommMo cobmonath npn ofiyqemm PEIICHHI0 HeCTAaHJApTHBIX 3aaad, H 

YacTHYHO PAaCKpBIBAeTCA pafiora Ha 3Tanax HX peleHHd. OxHako crenyer 

OTMETHTH, UTO IIPH cfiyqel-nm PeIIeHI0 HeCTaHIapTHBIX 3a/1a4 MOKHO H HYKHO 

coOmonate Te JKe IeJarornyeckie ycaoBHd, 4YTO M IpH pafiore co 

CTaHJapTHBIMH  33aJadyaMH. B cratee Taxxe paccMmaTpuBaeTCs pa3BHTIE 

JOTHYECKOTO MBIILIEHIs B Hpollecce oOydueHHs MaTeMartnke. KirodeBsiM 

MOMEHTOM H3Y4YeHHA JTaHHOIT flpO(’)HEMH ABIIACTCA M3YUSHHE ypOBHefi 

JIOTHYECKOr0 MBIIUICHHA: BBIABICHIE TIPHYNHHO-CIEICTBEHHBIX cBs3eil, 

(bopmnposamxe MBICTHTEIBHBIX onepamlfl B nponecce pereHns 

HeCTaHIAapTHBIX 3aj1a4. 

KiroueBble €10Ba: MaTeMaTIuecKIle 3aaull, HeCTaHJapTHBIE 3aJavl, 

3Talbl pelIeHHs HECTAHIAPTHEIX 3a/1a4, JOTHUECKOe MEBIIILIEHHE. 

Introduction 
Solving various tasks is one of the factors of mastering knowledge and 

skills, developing mental abilities and personal qualities. Since any activity, 
including educational, can be described as a system for solving problems, the 
effectiveness of achieving the goals of education and student development 
depends to a certain extent on the specific hierarchy of tasks used at each moment 
of training. 

The development of logical thinking is one of the important tasks of 
training. The role of mathematics in the development of logical thinking is 
extremely great. When consciously assimilating mathematical knowledge, 
students use the basic mental operations: analysis and synthesis, comparison, 

abstraction and concretization, generalization; make inductive conclusions, 
conduct deductive reasoning. The change in the priority directions of the 
development of the modern education system poses the task of forming 
creatively thinking people who have a non-standard view of the problems, who 
possess the skills of research work. Unfortunately, in many educational 
institutions in the classroom, students almost all the time solve educational and 

training standard tasks, the purpose of which is that the search activity of 
students with each subsequent task of the same type gradually curtailed and 
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eventually completely disappeared. Getting used to performing standard 
standard tasks that have a single solution and, as a rule, a single answer, which 
is predetermined based on some algorithm, students get used to the same type of 
actions, begin to think according to the standard, practically do not have the 
opportunity to act independently, effectively develop their own intellectual 

potential, primarily logical thinking, creative activity. After all, creativity is the 
ability to abandon the stereotypes of thinking in order to create something new. 
The solution of non-standard tasks by schoolchildren opens up wide 
opportunities in this regard. 

Theoretical part 
The task, according to psychologists, is the core structural link of any 

activity, including cognitive. Various functions of tasks have repeatedly become 
the subject of research in psychology, pedagogy, and private methods. 
Pedagogical experience shows that effectively organized educational activity of 
students in the process of solving non-standard problems is the most important 
means of forming a mathematical culture, such qualities of mathematical 
thinking as flexibility, criticality, rationality, logic: their organic combination is 

manifested in the special abilities of a person, giving him the opportunity to 
successfully carry out creative activities. Various studies contain psychological 
characteristics of the process of solving a problem, including non-standard ones. 
The phases of the thought process in solving problems are considered, 
generalized methods of mental activity are highlighted, and the possibilities of 
pedagogical management of students' mental activity are considered (Axcéos, 
2010). 

In the methodology of teaching mathematics, the questions of teaching 
students to solve problems are quite fully developed. In methodological studies 
(Mamunrep, 2012), the role and place of problems in the process of teaching 
mathematics are identified, the stages of solving the problem are characterized, 
the methods of finding a solution to the problem are systematized, the external 
and internal structure of the problem is analyzed. Seitova S.M. in her works 
defines the formation of logical thinking of students through solving problems 
(CentoBa, 2019). In recent years, a number of methodological studies have been 
carried out, which address the issues of activating the mental activity of students 
with the development of mathematical education in Kazakhstan and learning to 
solve problems that are the theoretical basis of the methodology of teaching 

mathematics, considered in the works of well-known methodologists 
Abylkasymova A.E., Baimukhanov B.B., Smagulov E.Zh., Iskakova L.T., etc. 
As shown by various psychological, pedagogical and methodological studies 
([Iposuna, 2007), students are lost when faced with non-standard tasks, which 

often leads to the rejection of attempts to solve the problem. Students do not have 
enough skills that determine the tactics and strategy of actions in solving various 

tasks, in particular, the ability to independently develop a certain action program, 
correlate it with the results obtained, monitor and evaluate the implementation 
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of the initial action program, and summarize the results obtained. The role of 
non-standard problems in determining mathematical abilities is unique. But first 
you need to define non-standard tasks. Non-standard tasks are tasks that are not 
solved by the usual methods and transformations. Such problems are usually 
found at the end of the math test and are tasks for the top five, since they have a 

higher level of difficulty. Extraordinary tasks do not go beyond the boundaries 
of the school level, but often you need to spend more time on their solution 
(Murenesa, 2005). In math lessons, we often hear the words: non-standard 

problem, non-standard solution, non-standard situation, non-standard approach. 
We have specifically considered a number of interpretations of the concept of 
“non-standard task”. In the literature on the theory and methodology of teaching 
mathematics, there is still no single interpretation that would be able to fully 
reveal the essence of non-standard problems. The “non-standard™ nature of the 
problem is relative. A “non-standard” task for one student may not be the same 
for another, more prepared one. This means that when defining a “non-standard 
task”, you must specify the subject that solves this task. In the research works of 
many domestic and foreign scientists, definitions of non-standard tasks are 

given. Some call such tasks problematic, others - research or search, and still 
others - non-standard. Examining the theoretical literature on this issue, we can 
see that different authors have their own interpretation of these concepts. For 
example, Y.M. Kolyagin gives this definition of a non-standard problem: “A 
non-standard problem is a problem whose solution for a given student is not 
considered a known chain of known actions” (Komsrug, 1973). This definition 

allows the student to understand how to perceive and understand a non-standard 
task. 

Students in the process of studying a particular topic should be able to 
solve specific types of tasks, and such tasks should be called “standard tasks™. 
So, by “standard problem” we mean problems, the algorithm for solving which 
is considered in the school course of mathematics, to which the requirements of 
the educational standard and the curriculum are imposed. Then the tasks that do 
not belong to the standard tasks can be called “non-standard™ (JKymamiesa, 
2017). 

L.M. Fridman and E.N. Turetsky in the book “How to learn to solve 
problems” provide the following definition of a non-standard problem — “Non- 
standard problems are such problems for which there are no general rules and 

regulations in the course of mathematics that determine the exact and correct 
program for solving them” (®puaman, 1984). 

G.V. Dorofeev, M.K. Potapov, and N.H. Rozov argue that non-standard 
tasks can be different. On the one hand, non-standard tasks may seem very 
unusual, so it is initially unclear how to “approach” them. Some problems may 
be hidden, on the surface it seems to be a simple quadratic equation, but it cannot 

be deduced by standard methods. And for some groups of tasks, you will need 
very skillful clear and clear logical thinking. Such unusual “non-standard tasks™ 
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require not only ingenuity, fluency in various branches of mathematics, high 
logical culture and psychological training. They should also be part of the 
curriculum (Jopodees, 1968). 

Summarizing these and other definitions, we want to offer our own 
understanding of the topic. We believe that non-standard tasks are those that 

strongly ask for an unusual, even creative approach to their solution. Solving 
problems of a non-standard type is very difficult, requiring a special type of 
thinking, concentration, strength of spirit, will, inspired by the idea and meaning 
of something to comprehend. Sometimes solving such problems requires 
minimal information from the course of school mathematics, but logic, ingenuity 
and ingenuity will be simply necessary. It is quite difficult to make a complete 
classification of non-standard tasks. Some of them can be classified according 
to the way they are allocated. For example, logic problems, combinatorial 
problems, two-method problems produced by the computational method, graph 
problems, Dirichlet principle problems, invariant problems, coloring problems, 
rational strategy problems, etc. But many reports can belong to multiple groups. 
Among the non-standard problems, in addition to the above problems, we can 

include problems for proving inequalities, equations that are derived by non- 
standard methods. Equations and inequalities with a parameter can also be 
attributed to the number of non-standard problems, since methods for solving 
them are not considered in school. Among the geometric problems, we can 
distinguish the tasks for constructing and the tasks for finding the geometric 
position of a point. A non-standard problem is traditionally understood either as 

a problem whose solution is unknown to the student, or as a problem for which 
the mathematics course does not contain a rule defining the program for its 
solution. 

The analysis of psychological, pedagogical and methodological literature 
shows quite convincingly that a lot of material has been accumulated on the 
issues of teaching students to solve problems. Thus, on the one hand, it is 
necessary to train students to solve non-standard tasks, since such tasks have a 
special role in the formation of logical thinking. 

Examples of non-standard mathematical tasks 
The complexity of the concept of a non-standard problem is related to the 

relativity of the term “non-standard”. If we consider the task on the basis of 
which the cognitive activity of the student is organized as a chain: content-form 

of presentation — the process of solving (as a component of cognitive activity) 
- the result (as a result of the task and the result of the activity to solve it in the 

form of an increment of knowledge, skills, skills, the development of emotions, 

motives and interests, etc.), then we will consider the non-standard task in which 

one or more links of this chain are non-standard. At the same time, as a criterion 

of “standardness”, we will take officially accepted programs and textbooks of 

school mathematics. Here are examples of tasks that are used by us in the 
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organization of teaching mathematics, focused on the formation of cognitive 
competence, and which can be considered non-standard. 

Problem Nel 
6 bags of gold coins were found on the sunken ship. In the first bag there were 
60 gold coins, in the second 30, in the third 20, in the fourth 15. When counting 

all the bags, it was noted that there is a pattern in the number of coins. How 
many gold coins are there in the 5th, 6th bags? 
Author : Kozlova E.G. 
Book : Fairy tales and hints, Moscow, 2004 

Solution: 
60, 30, 20, 15 we must find some pattern between this numbers, but as we can 

see there is no pattern. Then let use number of bags 

In the first bag 60 gold — 1 x 60 = 60 
In the second bag 30gold — 2 x 30 =60, so we can see the pattern, that product 
of number of bag and number of gold in it is same 
3x20=060 
4x15=060 
In fifth bag we get 60 : 5 =12 

In sixth bag we get 60 : 6 = 10 
Answer: 12 and 10 
Problem Ne2 

In a trapezoid ABCD with an area of 36 cni’, a straight line is drawn through 
the vertex A, which intersects the diagonal BD at point K, and the base BC at 

point L, with BK:KD = 1:3 and BL: LC = 2:1. Find the area of the quadrilateral 
DKLC. 
Autho r: Kulanin E.D. 
Book : 3000 competitive math problems, Moscow, 2003 

Solution: 
B L C 

A D 

Let's draw a line from point K to point C, we get two triangles ABKL and ACKL. 
The area of ABKL is two times greater than area of ACKL, because of BL= 
2LC. Let's assign area of ACKL as S, then area of ABKL = 2S. 
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Now let consider trianglesABCK and ACDK. The area of ACDK is three times 
greater than area of ABCK, because of KD= 3BK. So area of ABCK = area of 
ABKL + area of ACKL = 2§ + S = 38, then area of ACDK = 9S. 
ABKL =~ ADKA,as BC || AD, zB= 2D, 2L = 2A 
BK KL 

So in trianglesABKL and AABK the area of AABK is three times greater than 
area of ABKL, because of K4A= 3KL, so area of AABK = 6S. In trianglesAABK 
and AADK the area of AADK is three times greater than area of AABK, because 

of KD=3BK, so area of AADK = 18S. 
The area of trapezoid 36 e’ 

Sapcp = Sackr + Saskr +Saapx +Sa4px +Sacox 
36=S+25+06S+185+9S 

36 = 368 

S=1cm’ 

Spxzc = Sackz + Sacpx =S + 95 = 10S = 10x1= 10 co’ 

Answer: 10 cm® 
Problem Ne3 
Some four-digit number is an exact square. If you remove the first digit 

on the left, it becomes an exact cube, and if you remove the first 2 digits, it 
Dbecomes the fourth power of an integer. Find this mimber. 
Author : Litvinov V.L 

Book : 88 interesting and olvinpiad problems in mathematics, Samara, 2015 
Solution: 
If you remove the first two digits, you get a two-digit number, which, 

according to the condition, is the fourth power of an integer. There are only two 
such two-digit numbers: 16=2* and 81=3%; 

If we remove the first digit on the left, we get a three-digit number-a cube 

by the condition. There are not many cubes among the three-digit numbers, here 
they are: 5°, 6°, 7°, 8° and 9°. In this case, the last two digits must be 16 or 81. 
So only 6 is suitable. It remains to find a number x such that x216 is a square. 
We can write taking this equality modulo 3, we get: (since the square of the 
number gives the remainder of either 1 or 0 when divided by 3). So. x is equal 
to 1,3,4,6,7or9. It could be explained more simply: x+2+1+6 - the sum of the 

digits of the desired number gives the same remainder of the division by 3 as the 
number itself [a well-known property]. You can iterate over the remaining 
numbers, or you can assume that the number is divisible by three. Then there are 
the numbers 3, 6, 9. Moreover, the desired number is divisible by 4. This means 
that the number is divisible by 12. It remains to check the squares of the numbers 
36, 48, 60, 72, 84, 96. But the desired number ends in 6, so only 36 and 96 are 
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subject to consideration. A light check makes sure that 96 is suitable. The desired 
number is 9216 

Answer: 9216 
Conclusion 
As one of the fundamental principles of the modern concept of teaching 

mathematics, the idea of prioritizing the developmental function of teaching 
mathematics is moving to the fore. In accordance with this, the main goal of 
mathematical education is not to study the basics of mathematical science as 
such, but to develop the ability to mathematically, and therefore logically and 
consciously investigate the phenomena of the real world. Therefore, the use of 
various kinds of non-standard tasks by the teacher in the educational process is 
a necessity. 

Revealing the role of non-standard tasks as components of task systems, 
which in the competence-oriented teaching of mathematics are a form of 
representation of the content of education and a means of organizing cognitive 
activity, it can be noted that it is non-standard tasks that act as carriers of the 
above subject content, which largely determines the formation of those 

characteristics of a person capable of carrying out productive cognitive activity, 
which are reflected in the concept of “cognitive competence”. It is the 
combination of standard and non-standard tasks in teaching mathematics that 
makes it possible to organize full-fledged cognitive activity and the development 
of program material, demonstrate the practical application of ideas and methods 
of mathematics in related fields of science, in the professional and social life of 

a person, involve subjects of the educational process in the management of their 
own cognitive activity, provide the motivational component of cognitive 
activity, maintain and develop cognitive activity and interest, update intellectual 
potential. 
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