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Abstract

Logical thinking is an ability to use abstract concepts, it is thinking by reasonings and denials.
The level of logical thinking affects progress in a subject therefore it is necessary to develop logic at
students. The solution of logical tasks develops ability to allocate essential, to approach
generalizations independently. Logical games help to cultivate cognitive interest, ability to creative
search, desire and ability to study, and it helps to develop logical thinking in students. The main
cogitative operations, such as analysis, synthesis, comparison, generalization, classification and ability
to apply gained knowledge are formed as a result. So, students are able to define regularities and
perform a task on this regularity, to classify and group objects, to compare, find general and private
properties, to generalize and abstract, analyze and assess an activity; to solve logical, non-standard
problems by reasonings, to be able to be guided in the schematic image of graphic tasks.

Skills of logical thinking when training probability theory are considered in the article. The
experiment was made and the results of efficiency of this problem solution were shown.
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In modern society, each student has to have necessary logical thinking. Teaching probability
theory needs to be constructed so that students could solve logical problems which put them on new
higher level. Formation of logical thinking is a task of our research.

Logical thinking is an ability to operate with abstract concepts, this is thinking by reasonings
and denials. Level of logical thinking affects progress in a subject therefore it is necessary to develop
logic at students.

In this regard, there is a question of logical thinking use in teaching probability theory. The
relevance of the problem of our research is connected with the fact that in modern society the
developed logical thinking of students is one of important skills necessary for future expert.
Application of methods in pedagogics for development of logical thinking is necessary for teaching
competitive experts. The problem of logical thinking was studied in pedagogics and psychology in the
general theory of thinking (O.K. Tikhomirov, R.S. Nemov, L.S. Vygotsky, S.L. Rubenstein).

Logical thinking is one of types of thinking, characterized by use of concepts, logical designs
functioning on the basis of language and language means [1].

Logical thinking is developed strictly consecutive thinking during which the person repeatedly
addresses use of logical operations and conclusions, and the course of this thinking can be tracked
from the beginning to the end and to check its correctness, correlating to the known requirements of
logic. R.S. Nemov also noted the importance of scientific thinking: «Scientific thinking is always
logical thinking. The lack of strict logic does such thinking unsubstantiated and does not guarantee
absence of mistakes. In any case, it is much more difficult to find a mistake in thinking which is
intuitive or based on common sense, than in logically sustained and consecutive one» [2, C. 316].

Nevertheless, emphasizing importance of logic in the course of thinking, R.S. Nemov states
that logic itself is not an object of research of psychologists. For its studying there is a special science
— logic. The difference between logic and psychology consists that logic studies formal rules of
thinking, abstracting from the fact that thinking acts as a kind of mental activity of a real student.
Thinking for logic is an abstract process of reflection including logical operations and conclusions
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which in itself can be considered as correct and wrong irrespective of who these operations,
conclusions and conclusions makes. For a psychologist, thinking is one of many informative processes
of a person, and thinking interests a psychologist not in terms of its rules, correctness or falsehood, but
as special informative process [2].

Logical thinking is difficult, structured process, as well as any other type of thinking. S.L.
Rubenstein in the works determined that to the fullest knowledge of subject and permission of the
specified task logical thinking goes by means of various operations making various bounds of process
of thinking interconnected and overstepping each other. They are analysis and synthesis, comparison,
judgment, generalization. These operations are various parties of the main operation of thinking -
"mediation", i.e. disclosure of the most significant objective communications, relations [3].

Proceeding from the problem relevance, we defined the subject of our research: «Development
of skills of logical thinking in teaching probability theory» for specialties SB050800 — «Account and
audity, 5B050900 — «Finance». The base of the research is Zhangir Khan West Kazakhstan Agrarian
and Technical University. Students of BF-12, BUA-12 groups participated in the experiment.

Research objective: development of logical thinking at students by means of additional tasks
system, with the use of new teaching technologies.

Research hypothesis: Skills of logical thinking in teaching probability theory will be
developed if the complex of tasks in the course of which solution students seize system logical
thinking is the basis for technology of development of learning process.

Research problems were defined for achievement of the goal and check of the hypothesis in
work:

e  The analysis of literature and practice on the research subject

e Identification of the level of logical thinking development at students

e  Development and approbation of a series of tasks on the development of logical thinking
skills in students

e  Check and control of process and activization of logical thinking at students

e To define efficiency of introduction of a complex of logical tasks in studying «Probability
theory» discipline

The results of researches on justification of pedagogical conditions necessary for increase in
efficiency of the organization of development of logical thinking skills with the use of individual
tasks, texts of examinations, tests, taking into account individual tasks by the principle of gradual
accumulation of their difficulties; readiness of teachers of higher education institutions for interaction
with students and providing assistance to them in performing individual tasks; development of various
tasks; realization and accounting of individual opportunities of students to the performance of
individual tasks; orientation of individual tasks for the development of personal qualities of students.

Research includes stating and forming experiment stages.

The purpose of the stating experiment: to reveal the initial level of quantitative representations
at 1 year students.

Problems of this experiment:

1. To carry out diagnostics of the level of development of quantitative representations at 1 year
students.

2. To analyse received results.

Thus, the results of the stating experiment allowed us to develop a series of lessons at the stage
of the forming experiment.

Proceeding from the results of the stating experiment, the definite purpose of the forming
experiment stage was defined by us.

Purpose: to develop and approve a series of logical tasks in probability theory by means of
application of new teaching technologies.

For the realization of the purpose and problems of the forming experiment we developed the
program of the forming experiment based on the developed logical tasks which includes a series of
lessons in the development of quantitative representations by means of information technologies. All
tasks are intended for several lessons, the level of complexity of tasks gradually become complicated.
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Thus, if to use these methodical recommendations in practical activities, then the efficiency of
lessons and, as a result, level of logical thinking of students will increase.

The stating and forming stage of the experiment was passed under natural conditions of
lessons according to time-table. During the experiment we checked efficiency of logical thinking at 1
year students. The experiment took place within the program developed by us, taking into account
pedagogical conditions allocated in a hypothesis. We defined efficiency of pilot study according to the
dynamics of development of mathematical representations at 1 year students by means of information
technologies.

Having realized experimental method of the development of logical thinking skills in teaching
probability theory with application of tasks for the development of cogitative operations, we started
the last stage of experiment — control. The purpose of this stage was: to reveal dynamics of logical
thinking development of students with the use of special tasks and without it.

At the control stage of experiment we used the same techniques, as in the stating experiment
stage. Necessity of repeated performance was in revealing how the level of logical thinking
development increased or decreased, and how good (without changes) the ability of students to
analyze, synthesize, compare, generalize is. After data processing, we carried out the comparative
analysis of the results of work of students in two groups at the control stage.

The dynamics of results of the second semester in comparison with the first one of
experimental groups is presented in the histogram (see figure 1).
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Figure 1 - Comparative analysis of winter and summer examinations results in experimental group

The results of data analysis show that more than a half of students seized cogitative operations
successfully. High degree of independence in performing tasks should be noted. Students worked with
interest and actively. They understood that their knowledge of the studied subject is checked, tried not
to ask questions to show knowledge and independence. But among them there is a student whose
result went down. The bad progress is a consequence of weak attendance of lessons and also negative
attitude to study. Apparently from the given results, it is possible to draw a conclusion on considerable
improvement of logical processes at students including processes of analysis, synthesis, classification
and generalization.

Students of experimental group formed positive attitude to logical tasks. The number of
students capable to find answers to questions without effort increased considerably. Most of students
began to conclude rules independently, to make decisions on the basis of independent observations,
and at the emergence of questions they addressed abilities of judgments and conclusions.

Dynamics of intermediate control results in experimental and control groups is presented in
the histogram (see figure 2).
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Results of intermediate control in experimental and control groups
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Figure 2 - Results of intermediate control in experimental and control groups

The control group was also exposed to diagnostics, as well as experimental one. Let's give
results of examination in experimental and control groups (see figure 3).

Comparative analysis of examinations result
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Figure 3 - Comparative analysis of session results in experimental and control groups

By the results given in the histogram, it is possible to say, that by the end of the experiment
there were changes in indicators of formation of logical thinking at students of experimental group
which affected the general result of development of logical thinking. At the same time indicators of
control group were rather low.

Having made comparative analysis of the results of two stages of our skilled and experimental
work, we determined that due to the system of tasks developed by us, students of experimental group
learned to solve new types of logical tasks which were unfamiliar to them earlier, acquired the main
methods and ways of these tasks solution. In the course of solution of non-standard tasks, students
performed certain cogitative operations, namely: analyzed statements of the problem, selected
numbers and compared them according to the requirements of solvable task, learned to argue,
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generalize correctly and critically comprehend the received results. The system of logical tasks
developed and approved by us allowed to increase quality of all above-mentioned abilities.

Thus, the analysis of results of logical thinking development of students demonstrates that
application of specially picked up and developed tasks in a system can influence favorably
development of logical thinking of students, therefore, our hypothesis stated in maintaining was
confirmed. Due to the integrated approach it is possible not only to form logical operations, but also
logical thinking that results in raising achievement and efficiency of group as it will be easier for a
student to draw conclusions and to apply the gained knowledge and abilities.

As a result of the made experiment we solved and made the following:

1. Results of the stating experiment demonstrate that 1 year students have average level of
mathematical representations development. It means that it is necessary additionally to develop 1 year
students in parallel with traditional lessons and by means of information technologies.

2. Results of the forming stage of the experiment showed that development of mathematical
representations proceeded at the realization of the following pedagogical conditions:

- accounting of students' interests;

- accounting of intellectual development;

- to use various forms and methods of work.

3. As indicators of knowledge of mathematics at 1 year students, we allocated a series of
lessons.

4. The most effective methods of teaching, in our opinion, are the method of complex
organization of lessons, explanation and display, game methods and others.

Summing up the results, it is possible to draw the following conclusions: information
technologies and traditional lessons in mathematics are optimum development tool of logical thinking
at first-year students. It is also necessary to consider that now children coming to a university are
already enriched with a large amount of knowledge and skills, adequately imagining such phenomena
of life which children did not know about fifteen years ago. Modern children seize rules of logical
games and, applying them, systematically beat adults.

In the course of solution of tasks set for the research, the following results were received:

o the level of development of logical thinking skills at 1 year students was revealed;

e a series of lessons in the development of logical thinking skills in students was developed
and approved.

Development of logical thinking skills in teaching probability theory for 1 year students is
solved insufficiently fully. The efficiency of the solution of this problem in our opinion depends on the
development of literature and methods of use of new information technologies in higher education
institutions and also computer programs. The practical value of work is that methodical
recommendations and pedagogical conditions developed in a research can be used in practical
activities of teachers for increase in efficiency of development of mathematical representations.
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TYUIH
HOFI/I‘-IGCKOG MBIIIJICHUE — OTO YMeHI/Ie I10JIB30BATHCA aGCTpaKTHLIMI/I HOHHTI/ISIMI/I, 3TO
MBIIIJICHUC l'IyTeM paccqu:[eHI/Iﬁ nu OHpOBCp)KGHPIf?I. YPOBGHL JIOTUYCCKOI'O MBIIIJICHUS BJIMACT Ha
yCHeBaCMOCTL 10 HpeL[MeTy, HOSTOMy H606XOILI/IMO paSBI/IBaTL JIOFHKy y 06y‘laIOH_U/IXC${. PCH_IeHI/Ie
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JIOTHYECKUX 3a/1a4 Pa3BHBAET CIOCOOHOCTH BBIICIATH CYIIECTBEHHOE, CAMOCTOSATEIBHO MOAXOIUTh K
06061meHusM. Jloruyeckre Urpbl TOMOTAIOT BOCIHUTHIBATH MO3HABATENBHBIA HHTEPEC, CIIOCOOHOCTh K
TBOPYECKOMY TIOUCKY, JKCJIaHHE W YMCHHE YUYUTHCSA, a O3TO TOMOTAeT Pa3BUTHIO JIOTHYECKOTO
MBILIUIEHUSI y obOydaromuxca. B pesynbTare (GOpMUPYIOTCS OCHOBHBIE MBICIUTEIBHBIE OMNEPALUH,
TaKWe KaK aHaju3, CHHTE3, COIOCTaBJICHHE, 0000IIeHHe, KIacCU(pUKALUA U YMEHHE NPUMEHSTH
MOJTyYeHHbIE 3HAHMS. A 3HAYWT, CTYJCHTHI YMEIOT OIpPEICNATh 3aKOHOMEPHOCTH W BBITIOJIHSTH
3aJ]aHue TI0 JAHHOW 3aKOHOMEPHOCTH, KIAacCU(UIIMPOBATh W TPYIINUPOBATh MPEIMEThI, CPABHUBATS,
HaXOJUTh OOIee M YacTHOE CBOWCTBA, 0000IIaTh W aOCTparupoBaTh, aHAIM3UPOBATH W OICHUBATH
CBOIO JICATENBHOCTh, IMyTEM PaCCYXICHUH peliath JIOTMYSCKUE, HECTaHIApPTHBIC 3aladyH, yYMETh
OpPHCHTHPOBATHLCS B CXEMaTHYECKOM M300paskeHHU Tpaduiyeckux 3aJanni.

B crartke paccMaTpUBAaKWOTCS  HABBIKM JIOTMUECKOTO MBIIUICHUS TpU OOYYCHUU TEOPHUH
BeposTHOCTH. [IpoBe/ieH SKCIEPUMEHT M MOKa3aHbl Pe3yabTaThl 3P(HEKTUBHOCTH PEUICHUS JaHHON
MPOOJIEMBI.

PE3IOME

JlorukanplK oiinay - JAepeKci3 YFhIMAapAbl KOJAaHa aly MYMKIHIITi, O aKbJIMEH JXOHE
TaNKplIay apKpUIbl oiay. Jlormkanelk oiinay neHredi moH OOWBIHIIA YIATEpIMre acep erei,
COHJIBIKTAH OiTiM ayIIbIIapIbIH JIOTHKACKIH ITaMBITY KepeK. JIOTHMKAIBIK ecernTepai MIenTy >KaambiFa
Oipneit ke3Kkapacrapibl aHBIKTayFa MYMKiHIIK Oepeni. Jlormkaiablk OHBIHIApD KOTHUTHBTIK
KBI3bIFYIIBUIBIKTBI, IIBIFAPMAIIBIIBIK 13[CHY I, OKyFa KaOUICTTUTIKTI KOFaphLaaTajbl, Oy OimiM
ayIIbIJIap apachblHla JIOTUKAIBIK OMIay[el JaMbITyFa KeMekTeceni. HoTwkecinge tangay, CHHTES,
CaNBICTBIPY, KOPBITY, JKIKTEY >KOHE OCHI OLTIMIII KOJNJAaHy MYMKIHJITI CHUSKTHI HETi3ri omeparusiap
Jkacananbl. by mereHiMi3, CTYIEHTTEp HETi3Ti TYPaKTHUIBIKTHI aHBIKTAl amambl )KoHE ColiKec YiTime
TaTnchIpMalap sl OPBIHAAY, OOBEKTUIEP/l JKIKTEY HKOHE TONTACTHIPY, CATBICTHIPY, JKANIbI KOHE HAKThI
KacuerTepal TalOy, ONapAbIH KBI3METIH Tajjay >KoHe Oaramay >KYMBICTapblH aTKapa alajpbl;
JIOTHKAJBIK, CTaHAAPTTHI €MEeC TalcChlpMajapAbl HETi3[ey AapKbUIbl IIemln, rpaduKanbk
TarnchIpMaliap IbIH CXEMaJIbIK KOPiHICIHIE )KYMBIC JKacail ajabl.

Maxkanana BIKTEMAJABIK  TEOPHSICHIH  OKBITY/IaFbl  JIOTHMKAIBIK  OWjay  JaFJbliIaphl
KapacTeIphUIaael. Toxipube KYpri3ulill XoHE OCHl MOCEJCHI IIeNly THIMAUIITIHIH HOTIXKeIepi
KepCeTiI.
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MCCJIEJOBAHUE CUCTEM YIIPABJIEHHUS JJUHEMHOIO U CUMMETPUYHOI'O
KJIA IIPU BO3MYILIEHUU

AHHOTAUUA

B mHacrosmieli paGoTe mnpeasaraeTcs HOBBIA IMOAXOJ K TOCTPOCHHIO BEKTOP-(YHKITHIA
JlsanyHoBa. [{ns uccnenoBanust cummerpuuHbix KJTA MUHEHHBIX U HEIMHEHHBIX CUCTEM YIIPABICHUS C
YCIIEXOM MOJKET peaabHO TpHMEHSAThC Meton (yukmmii A.M.JlamyHoBa. HMcrmomp3oBaHue 3TOTO
METO/Ia CAEPKUBACTCS OTCYTCTBHEM YHUBEPCAIBHOTO MOJX07a K mocTpoeHnio (Gyukmum JlsmyHoBa.
CrnenyeT HallOMHUTh, YTO OIIMOKA B BHIOOpPE WJIM HEynadya B MOCTPOCHUU HEOOXOMUMOW (yHKIUH
JlamyHOBa HE O3Ha4aeT HEYCTOMYMBOCTH CHUCTEMBI: OHA YKa3blBaeT JIMLIb HAa HEyAady Ipu
nocTpoeHuu GyHKIUHU JIsmyHoBa.

[IpennaraeTcss AMHAMUYECKH KOMIICHCATOP ISl OIICHKM BEKTOpPA COCTOSHUS KOCMHUYECKOTO
JEeTaTeNbHOTO ammapaTa W Bo3MylleHuWH. lccnemoBanme poOacTHOW YCTOHYHMBOCTH CHCTEM
YIPABICHUSI KOCMUYECKOTO JIETATEJIBHOIO ammapaTra ¢ YYETOM BO3MYIUCHHA IPOU3BOIUTCS
IPaJInEHTHO-CKOPOCTHBIM METOJIOM BekTop (yHkumit JlsmyHoBa. O6nacTh poOacTHOH yCTOHYNBOCTH
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