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Abstract. In the context of technological advancement and the increasing
complexity of engineering systems, there is a growing need to train specialists
capable of effectively operating under conditions of uncertainty, analyzing data,
and making informed decisions. In this regard, the application of probabilistic
methods in the education of engineering students is of particular relevance.
The aim of this study is to develop and substantiate methodological approaches
to the use of probabilistic methods in professionally oriented education. The
main directions of the research include the integration of probabilistic models
into the educational process, the adaptation of curriculum content to the needs
of engineering and IT fields, and the development of students’ skills in data
analysis, forecasting, and decision-making. The key idea of the study is to bridge
theoretical training with real-world industrial tasks. The scientific significance
of the work lies in substantiating the role of probabilistic methods as a tool for
developing professional thinking and analytical competencies. The practical
significance is determined by the possibility of applying the proposed approaches
in the design of educational programs.The research methodology is based on a
quasi-experimental design involving control and experimental groups, pre-test
and post-test assessments, and the application of statistical data analysis methods.
The experimental instruction was carried out using professionally oriented tasks
based on probabilistic models. The results of the study demonstrate that the use
of probabilistic methods significantly improves students’ academic performance:
the experimental group showed an increase in the mean score by 16 points
with statistically significant differences (p < 0.001), whereas the control group
showed only limited improvement. These findings confirm the effectiveness
of the proposed approach. The value of the study lies in the development of a
methodological model for integrating probabilistic methods into professionally
oriented education. The practical significance of the results is reflected in their
applicability to the modernization of educational programs and the training of
specialists capable of effectively operating under conditions of uncertainty and
technological complexity.

Keywords: probabilistic methods, professionally oriented education,
applied tasks, professional competence, repeated (Bernoulli) trials, Bernoulli
formula, de Moivre-Laplace local limit theorem, de Moivre—Laplace integral
theorem
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Introduction

Today’s world is one of digital transformation, globalized production, and
many forms of technological uncertainty; this is why Technical Education has
become an important tool for producing qualified and competitive professionals.
With so many new technologies being developed at such a fast rate, along with
the increasing complexity of modern manufacturing systems, students cannot be
expected to simply know a lot about the theory behind the process and then go
out into an industrial environment and effectively use that theory through real-
world data analysis, forecasting, and decision-making. Traditional instructional
strategies have been unable to effectively convey the complexities involved
in today’s manufacturing environments and equip students with the required
preparedness to make informed and timely decisions under uncertainty.

The professionally oriented approach to teaching probabilistic methods
is widely considered in research as an effective mechanism to address this
gap. In the works of S. K. Yermaganbetova, A. E. Abylkasymova, and K. Zh.
Baishagirov, the importance of teaching mathematics through professionally
oriented tasks and practical situations is emphasized [1]. Continuing this line, D.
Sipos, S. Bendea, and I. Kocsis demonstrate that the development of probabilistic
modeling skills in engineering education fosters professional thinking, enhances
decision-making abilities under uncertainty, and improves the efficiency of
solving industrial tasks [2]. In addition to this, A. Haldar and S. Mahadevan also
provide an overview of the application of probabilistic and statistical analysis
techniques as part of the evaluation of engineering design risk and uncertainty
[3]; J. Walrand provides a detailed review of the applications of probabilistic
models in Electrical Engineering and Computer Science [4] (From a pedagogy/
psychology standpoint), C. Batanero and R. Alvarez-Arroyo have highlighted the
importance of probabilistic thinking in many areas of practice and work [5]. M.
Baron’s work demonstrates the professional and applied aspects of probability
and statistics in computer science, offering methods and examples that strengthen
students’ skills in solving professional tasks [6]. Thus, the literature confirms
the relevance of mastering probabilistic methods in a professional context, while
also requiring clarification of mechanisms for their systematic implementation
and assessment.

The purpose of this study is to explore the possibilities of effectively
applying probabilistic methods in the training of technically oriented specialists
and to develop corresponding methodological guidelines. The main objectives
are: to analyze existing practices; to adapt probabilistic models to the educational
process with a professional orientation; and to assess their impact on the
development of students’ analytical thinking as well as practical skills.

The findings of this study are based on the hypothesis which is as follows;
The inclusion of probability-based methods within a professional development
program will increase students’ abilities in analyzing data, forecasting and
decision making when faced with uncertainty and their adaptability to various
manufacturing processes. In order to accomplish these objectives, theoretical
models related to industrial environments will be combined with practical case
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studies to illustrate scenarios in which the full scope of using probabilistic
methods in the educational system can be demonstrated.

Materials and Methods

The study was conducted within the framework of a quasi-experimental
design involving control and experimental groups, with pre-test and post-test
measurements. To evaluate the effectiveness of the proposed methodological
approach, descriptive statistical methods were used, including the calculation
of the initial mean score (M), final mean score (M), and the mean gain (AM).
These indicators made it possible to assess the dynamics of students’ academic
performance in both groups. To determine the variability and consistency of the
obtained results, the standard deviation of differences (SD_diff) was calculated.
This allowed for a more accurate interpretation of the changes observed in
students’ performance. For the statistical verification of the results, Student’s
t-test for both dependent and independent samples was employed. The statistical
significance of differences between pre-test and post-test results was determined
using the p-value (p, 2-tailed). These methods ensured the reliability and validity
of the conclusions regarding the effectiveness of the proposed approach.

To conduct the pedagogical experiment, two groups with comparable initial
levels of preparedness were formed:

1. Control group (CG) — n = 23 (traditional teaching methods);

2.  Experimental group (EG) — n = 23 (teaching stochastic methods
through professionally oriented tasks).

The comparability of the groups was ensured through an initial diagnostic
assessment: both groups were given identical pre-test tasks related to probability
theory and stochastic methods. The results of the pre-test indicated no statistically
significant differences between the groups, which allowed them to be considered
equivalent at the baseline stage.

In both groups, instruction was conducted over the same duration and based
on the same curriculum. The only difference lay in the methodology of organizing
the learning activities and the nature of the tasks used. To ensure the pedagogical
validity of the experiment, the content of assessment tasks, evaluation criteria,
task complexity, and the pace of instruction were kept identical in both groups.

Stage 1. Diagnostic stage. The first phase of the research involved an
examination of the prior knowledge of the students’ with respect to applying
probability methods, their ability to understand probabilistic models, and their
skill in solving real world applications. Both treatment and control groups
received diagnostic tasks that contained identical amounts and complexities of
material relative to applying probabilistic models. An initial analysis revealed that
the prior knowledge base of both groups were similar. This similarity provided a
foundation to continue with further stages of the research.

Stage 2. Formative stage. In the control group, instruction was carried
out using traditional methods, including explanation of theoretical material,
application of formulas, and solving standard problems. In contrast, in the
experimental group, instruction was based on the application of stochastic
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methods through professionally oriented tasks, characterized by the use of real-
world problems related to industrial and IT contexts, as well as the organization
of students’ research-oriented activities. Within the learning process, tasks were
used not only as a means of problem-solving but also as a tool for modeling
professional situations.

Stage 3. Final stage. At the final stage of the experiment, assessment
procedures were organized to determine changes in students’ learning outcomes.
These included a final test on probability methods, tasks for solving applied
problems, and a comparative analysis of the results of the control and experimental
groups. The effectiveness of the methodological approach was evaluated based
on the increase in the proportion of correctly completed tasks, improvement
in the quality of solving applied problems, the level of correct application of
probabilistic models, and indicators of students’ learning activity.

In developing the methodological approach, probabilistic models and
methods widely used in engineering sciences were taken as the basis.

In engineering sciences, probabilistic models and methods were applied to
develop methodological approaches. These approaches are based on probabilistic
laws and mathematical modeling. On this basis, it becomes possible to effectively
analyze and manage random phenomena and systems under conditions of
uncertainty.

Probabilistic methods are research approaches based on the laws and models
of probability theory. They are used for decision-making under uncertainty,
describing random phenomena, and analyzing data. These methods make it
possible to predict the behavior of complex systems, determine their reliability,
and select effective management strategies [6,7].

Bernoulli’s Formula

If several trials are conducted and the occurrence of event 4 in each trial
does not depend on the outcomes of other trials, then such trials are called
independent with respect to event 4.

Theorem. Suppose that in several trials the probability of the occurrence of
event 4 in each trial is constant and equal to p. Then, if # trials are conducted, the
probability that event 4 occurs exactly k times is given by:

P(ky=Cp“q"™"

where =17 P The formula is referred to as Bernoulli’s formula.
The most probable frequency of an event in repeated experiments

If the probability that event 4 occurs exactly ko times in # trials is greater
than the probabilities of its occurring any other number of times, then the number

ko is called the most probable number.

Theorem. In the case of n trials, the most probable number ky of occurrences

of event A is determined by the inequality: P ~ 4 skysp +p .

Note. If » ~ 4 is an integer, then the most probable number has two values,
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because the difference between the right-hand side and the left-hand side of the

inequality is equal to I=q+p
The Local De Moivre—Laplace Theorem

When conducting 7 trials, the probability £, (k) of event 4 occurring exactly
k times can be calculated (for sufficiently large n) using the Local De Moivre—
Laplace Theorem.

Theorem. If the probability of the occurrence of event A in each trial is
constant, and the number of trials n is sufficiently large, then for every value of k,
representing the number of occurrences of event A, the following holds:

P(k)~ J;?qw(x)

3

where
k—p 1 =

g PR

the values of 90( x) represented in the table [10], with o(x) = Otaken for x>4.

The Integral De Moivre—Laplace Theorem

Theorem. If the probability p of the occurrence of event A in each trial is
constant, and the number of trials n is sufficiently large, then the probability that
the number of occurrences of this event lies between a and b is given by

P(a<k<b)y=D(f)-D(a)

where

a-p b—p 1L
a= p= D(x) = 2d

VIPq- V2 '[
The function ®(x) called the Laplace function or the probability integral.
O(—x) =-D(x) D0)=0 D(x) ;4

D(x)=0.5

The Laplace function is an odd function and

a monotonically increasing function, and for x>5 it is assumed that
1. Server reliability under load testing
The company intends to evaluate how reliable their server cluster will be.
The server cluster will contain ten separate servers; each server has a .02 chance
of failure daily. a) The goal for this problem is to determine the likelihood of two
or more of the ten servers failing within one day, b) as well as the likelihood that
the server cluster would function without failing.

Methodological guidelines for solving the problem
a) the probability of failure of 2 or more servers in the cluster
B (k22)=B )+ B Q)+ B @) +E )+ 6)+ K (D+B O+ O)+E )

, Alternatively, we can find the probability of the complementary event and
subtract it directly from 1, that is, by calculating the probability of 0 server
failures and the probability of 1 server failure, and then subtracting their sum
from 1
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Py (k>2)=1-(B (0)+ R (1))
P (k>22)=1- B0+ (1) =1- C, p°¢" +C, p'q’ =
=1-00°08°+0 -0.0 -08° =0.0162

b) the probability of the cluster operating without failure (i.e., the probability
that none of the servers will fail). The probability of the cluster operating without
failure is equal to the probability of 0 server failures, that is:

P (k=0)=N,p’¢" =08 * =0.8171

2. Data transmission quality over a network

Transmitting packets of data across a network has a probability of loss for
each packet transmitted as 0.05 or 5% and in one transmission session there are
100 packets sent. Therefore, we need to determine: a) The probability of losing at
least one packet; b) The probability of losing exactly 3 packets.

Methodological guidelines for solving the problem

Where: n=100, p=0.05, g=0.95

a) the probability of losing at least one packet
P(k>1)=1-P(0)

k—p
\npq

0-100-0.6

X =
V100-0.6 -0.9 , where ? - an even function, and its value
can be found using the Laplace function table [10].

1 1 1
P(0) = 29)=— 029 )~
© J100-0.68 -0.8 i« ) J4.3 (22 ) J4.3
P(k>1)=1-P(0) ~1-0.0133 ~ 0.9867

b) the probability that 3 packets are lost Pk =3)
3-100-0.6 ~-09

X =
V100-0.6 -0.9 , where ? - an even function, and its value
can be found using the Laplace function table [10].

1 1 1
P(0) = —0.92 )=——p(0.9 ) —
© V100-0.6 -0.9 P02 V4.3 P02 V4.3

3. Software testing (bug)

When software is being tested, there is a 10% chance (0.1), that an error
will be found on each test (as indicated by a 0.1 probability). There were 8 tests
performed independently. So we need to find: a) The probability that at least one
error was found during testing. b) The probability that exactly three errors will be
found during testing.

Methodological guidelines for solving the problem

a) the probability that at least one error will be detected:

Pk >1)

X =

~-2.9

-0.029 = 0.0]

-0.2613~ 0.1
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F(k=1)=1-F(0)
P(k>1)=1-P(0)=1-C{p°¢* =1-0.1°-0.9° = 0.5695

b) the probability that exactly 3 errors will be detected:

P (k=3)=N;p’q’ :%0.13 -0.9° =0.031

4. DDoS attack and traffic filtering

When a hacker uses a DDoS (Distributed Denial of Service), he sends to
the server, 10,000 malicious packets as a way to slow down or block the server
from working properly. For this reason, the use of filters to protect against these
attacks are used. A filter can be configured to stop a malicious packet with a
90% (probability = 0.9) chance, and allow the remaining 10% (probability =
0.1) of the malicious packets to go to the server. We need to determine: a) The
probability that 1,050 or more malicious packets will get past the filter; b) The
probability that 950 or less malicious packets will get to the server.

Methodological guidelines for solving the problem

Where:

n=10 000, p=0.1, qg=0.9

a the probability that at least 1050 malicious packets will pass through the
filter £(1050 <k <10000)

NPq- N npq
1050 —-10000-0.1
a= =1.6
J10000-0.1-0.9
10000 —-10000-0.1
ﬂ = =
J10000-0.1-0.9
D) =0.5 o x>5.
P(1050 < £ <10000) =®(300)-D(1.6 )~0.5-0,4515 = 0,0485
b) the probability that at most 950 malicious packets will reach the server
P(0 <k <£950)
a—p B= b—p
NPq \NIpq
0-10000-0.1 950 -10000-0.1
a = = _3 ,3 ﬂ = =
+10000-0.1-0.9 7/10000-0.1-0.9
D(x)

@(x)

where the function 1s taken

a =

-1.6

where the function is an odd function, and for x>5 it is taken to be

O(x)=0.5
P(0<k<950)=D(-1.6 )-B(-3 3 )~-B(1.6 )+ B3 .3 )=-04515+0.5~0.0485
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Results

A total of 2 student groups participated in this research. Group 1 (ISk-23-
1) acted as the control group and continued learning using traditional teaching
methods, whereas, Group 2 (ISk-23-2), which acted as the experimental group,
used innovative teaching methods that use probabilistic methods. New teaching
methods were developed to be able to assist the students in problem solving
through the utilization of analytical thinking, data analysis, forecasting, and
decision making while operating in an environment of uncertainty. This study
was structured to have an experimental design consisting of two phases. Phase
one consisted of each group being given the same pre-test with the same subject
matter to compare the baseline knowledge of the two groups. At the beginning of
this experiment, the mean score of the experimental group and the control group
were 72.0 and 70.0 respectively.

Results of the control and experimental groups
_ (at the beginning and at the end of the experiment)

At the beginning of the experiment
mmm At the end of the experiment 88

100

80

60

40

Average score (100-point scale)

20

Control group (CG) Experimental group (EG)

Picture 5 - Comparison Chart of Results

Table 1. Outcomes of teaching effectiveness using probabilistic methods
(control and experimental groups)

Group Initial Mean | Final Mean | AM SD_diff t p (2-tailed)
™M) M)
Experimental
group (EG) 72 88 +16 8.9 +9.85 <0.001
Control group
(CG) 70 72 +2 6.37 +1.72 0.09

At the end of the experiment, a follow-up test was conducted, and the
average score of the experimental group was 88.0, while the control group’s
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average score was 72.0. As such, for the experimental group, AM = +16.0 and
for the control group AM = +2.0. As well as the mean difference being large,
with standard deviation of differences, SD_diff = 8.90, t =+9.85, p <0.001, it is
clear that the results are both statistically and practically meaningful. The mean
difference (the increase) is very consistent. In contrast, while the control group
experienced an increase in standard deviation of differences (SD_diff = 6.37), t =
+1.72, p=0.09, the results were not statistically different than chance. Therefore,
it cannot be determined whether the small increase seen in the control group is
due to chance or some other factor.

Discussion

Probabilistic techniques have become increasingly integrated into curricula
of technology-focused programs through professionalized instructional methods;
which allows students to connect theoretical concepts to workplace-based
problems and enhance student’s skill for making decisions in an environment of
uncertainty. The authors of S.K. Yermaganbetova, A.E. Abylkasymova, K.Zh.
Baishagirov emphasize the need to link professionalized tasks with workplace
based scenarios to industrial based scenarios in the learning process [1], as do
Peter Frejd and Christer Bergsten when they state that mathematical modeling is
part of professional practice and that it is necessary to use authentic workplace
scenarios to validate models and present results in a way that clearly communicates
to all stakeholders and develops effective communication skills. Both of these
positions support the research we have conducted on the professionally focused
instruction of probabilistic techniques and add additional support for the inclusion
of professionalized tasks in the instructional curriculum [9] .

Engineering Education research supports this direction as well, as D. Sipos,
S. Bendea, and 1. Kocsis emphasized that developing the skills for probabilistic
modeling is an important element of sustainable education and will enable
engineers to think professionally, make decisions in environments of uncertainty,
and manage industrial processes [2]. The authors Haldar and Mahadevan,
provided a detailed discussion of how probabilistic and statistical methods can be
used in engineering design to account for risk and uncertainty, and highlight the
utility of these methods in assessing the reliability of designs and in evaluating
design decisions [3]. Additionally, J. Walrand, provided a systematic overview of
the application of probabilistic methods in Electrical Engineering and Computer
Science and provides a basis for developing students’ experiences in using
probabilistic models to resolve problems that arise in a professional setting [4].

From a psychopedagogic perspective, C. Batanero and R. Alvarez-
Arroyo emphasize the need for probabilistic thinking to be developed within a
practical and professional context; which illustrates the need to develop students’
understanding of probabilistic techniques beyond a purely theoretical framework
and to develop a connection between probabilistic techniques and applicable
scenarios [5]. Overall, both the literature and the data collected during this research
indicates that instruction of probabilistic techniques through a professionalized
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approach, enhances students’ analytic competencies, enhances students’ culture
of working with data, and enhances students’ ability to make decisions in an
uncertain environment.

Conclusion

Teaching probabilistic methods to students from technical specialties in a
professionally-oriented way is very important to improve analytical thinking, data
analysis skills, and decision-making under uncertainty. The analyses carried out
and scholarly research have shown that when probabilistic methods are applied
in a professional context, students can combine their theoretical knowledge with
practical tasks. The outcomes of the research indicate that the tasks based on
probabilistic models promote professional thinking among the students, and
facilitate them adapting to the industrial conditions. These include: professionally-
oriented problems; probabilistic modeling skills; methods for taking account of
uncertainty and risk; and the experience of solving real engineering or computer
science problems — all these contribute to the professional competence of the
students. Professionally-oriented teaching of probabilistic methods not only
facilitates deeper understanding of the theory by the students, but it also allows
them to apply this theory to the solution of the real industrial problems. Such
approaches allow adapting the educational system to requirements of modern
industry and the digital transformation. In the future, improving the systems of
professionally-oriented tasks based on probabilistic methods, and their broader
application to the educational practice will continue to be one of the most
important directions.
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TEXHUKAJIBIK BIJIIM BEPYJIE BIKTUMAJI/IBIK 9ICTEP:
K9CIBU-KOJIAJAHBAJIBI TAIICBIPMAJIAP APKbIJIBI OKBITY
Oo6inkaceiMoBa A.E.!, Tysakos E.A.2, *PricOekoBa A
1.2.%3 AGaii arbiHarbl Ka3ak YITTBIK [1€1aroruKaiblK YHHBEPCHTETI,
Anmarsl, Kazakcran

Angarna. TexHONOrusUIbIK JaMy MEH HHMKEHEpJiK >KyHlenepaiH Kypure-
JIeHy1 KarmaublHaa OeNrici3fiK JKarJalbIHAa THIMII JKYMBIC ICT€H ajarblH,
JEpeKTepl Tajljan, Heri3JedreH wemiMaep KaObUiaai anaTblH MaMaHIapibl
nasipiiay  KaKeTTUTri  apTeim  OThIp. OchiFaH OalIaHBICTBI  TEXHUKAJIBIK
MaMaH/AbIKTap/IaFbl CTYAEHTTEP/l OKbITY/la BIKTUMAJJIBIK SICTEPIH KOJAAHY
EpeKIe O3CKTUIIKKE He. 3epTTeyAiH MaKcaThl — KoCIOM-Oarmapiibl OKBITYAA
BIKTUMAJIIBIK ~ OMICTEPIH  KOJIJIAHYIABIH  OICTEMENIK TOCUIAEpIH  d3ipiey
JKoHe Herizmey. Herisri skyMbIC OaFbITTapbl BIKTUMAJIBIK MOJAEIbICPIH
OutiM Oepy HpoOLECIHE HHTErpalUsiiayMeH, OKBITY Ma3MYHBIH HWH)KEHEpHS
woHe IT camacbiHbIH MiHIeTTEpiHE OeliMIeyMeH, COHJal-aK CTYIEHTTEpJe
JEpEeKTeP/Il Tayaay, OoyKay KoHE IIeNIiM KaObUIaay AaFabUIaphlH JaMBITYMEH
OailIaHpICTBI. 3€pPTTEYMIH HETI3r1 HUACSChI TEOPUSIIBIK JTaWbIHABIKTHI HAKTHI
OH/IIPICTIK MIHJIETTEPMEH >KaKbIHIAaTy OOJbIN TaObLIaaAbl. JKYMBICTBIH FBHUIBIMH
MaHBI3IBUTBIFBI BIKTUMAJIBIK OICTEPIHIH KOC10M OMIayabl KaJIBIITACTHIPY KOHE
AQHAJIUTUKAJIBIK KY3bIPETTUIIKTEPAl JaMBITy KYpajbl PETIHJET1 POJIiH HeTi3/eyIe.
[IpakTuKanblK MaHBI3IbUIBIFBI 931PJIEHI€H TOCUIAEpIl OKy OaraapiamaliapblH
Kobasay Ke3iHJe KOoJlaHy MYMKIHZITIHE. 3epTTey dJicHamachl OaKkbuIay jKoHE
SKCHEPUMEHTTIK TONTap/bl MaiijadaHa OThIPBII, KBA3UIKCIEPUMEHTTIK TOCUITe,
alJIbIH ajla KOHE KOPBITBIHJABI TECTUIEY JXXYprizyre, COHIail-ak aepeKTepil
OHJICY/IIH CTATUCTUKAJIBIK OMICTEPIH KOJIJAHyFa HET13/eNTreH. DKCIECPUMEHTTE
BIKTUMAJIIBIK ~ MOJICTIBACPIHE HETI3NENTeH KoclOu-OarjmapiaHFaH — ecemnrtep
naiganaHpUIbl. 3€pTT€y HOTHXKENEpl BIKTUMAJBIK OAICTEPIH KOJAAHY
CTYACHTTEPIIH OKY MKETICTIKTepPIHIH aWTapibIKTaldl apTyblHA BIKNAJI €TETIHIH
KOPCETTI: IKCIIEPUMEHTTIK TOITa opTaiia 0auiabiH 16- Fa 6Cyl CTaTUCTHUKAIIBIK
MaHbI3/1bl alibipManibuibikTapMer (p < 0,001) Ttipkennai, an Oakbuiay TOOBIHIA
e3repicTep LIEKTeyNl cunarra 0obl. AJBIHFaH JEPEKTEP YChIHBUIFAH TACUIIIH
TUIMJUIITH pacTaiiibl. 3epTTEYAIH KYHIBUIBIFbI BIKTUMAJJIBIK 9/11CTEPIH KICiOU-
OarjapiaHfaH OKBITyFa WHTErpalUsUIay/blH o/AICTEMENIK MOJEIIH d3ipieyre.
Hormxenepain npakTuUkaiablK MOHI onapAblH OuriM Oepy OaraapiamaniapbiH
YKAHFBIPTY KOHE OCTTICI3IK MeH TEXHOIOTUSIIBIK KYPACIIIK KaFIaibIHIa THIM/I1

456 BULLETIN of Ablai Khan KazUIRandWL



Abylkasymova A.E., Tuyakov Y.A., Rysbekova G.A.

YKYMBIC 1CTeH ajaThlH MaMaHAap/bl Jaspiay Ke31H/1e KOJAaHbUly MyMKIH/ITTH/IE.

Tipek ce3aep: BIKTUMAIABIK OMICTEp, KOCIOM-Oarmapibl  OKBITY,
KOJAaHOaNbl  TarncelpManap, KociOM KY3BIPETTUTIK, KalTajlaMa ChIHaKTap,
bepuynnu ¢opmynacel, MyaBp-JlamiacTely JOKadbIbIK Teopemachkl, MyaBp-
JlannacTblH UHTETPAJIJIbIK TEOPEMACHI

BEPOATHOCTHBIE METO/JIbl B TEXHUYECKOM
OBPA3OBAHUU: OBYYEHUE HA OCHOBE
IMPO®ECCHOHAJBHO-IIPUKJIAJTHBIX 3ATAHUI
AosuikaceiMoBa ALE.!, TysikoB E.A.% *PeicOexoBa A
1.2*3Ka3axcKuil HAIIMOHAIBHBIN TIEarOTMYeCKUN YHUBEPCUTET NMeHH Abas,
Anmarel, Kazaxcran

AHHoOTanusi. B yclioBUSIX TEXHOJOTMYECKOTO Pa3BUTHUS U YCIOKHEHUS
MHKXEHEPHBIX CHCTEM BO3pacTaeT He0OXOAMMOCTb MOATOTOBKU CIELMAIUCTOB,
crocoOHBIX 3P deKTHBHO paboTarh B  YCIOBUAX  HEONPEIEIEHHOCTH,
aHAJIM3UPOBATh JAaHHbIE U MPUHUMaTh OOOCHOBaHHbIE penieHus. B 3Toil cBs3u
0co0yr0 aKTyaJIbHOCTh MPUOOpETaeT MPUMEHEHHWE BEPOATHOCTHBIX METO/OB
B 00y4YeHHMH CTYICHTOB TEXHHUYECKHUX crienuaibHocTed. Llenpro nccnenoBanus
SIBJIIETCS pa3paboTka 1 000CHOBAHUE METOIUYECKUX ITOJIX0/10B K UCITOJIb30BAaHUIO
BEPOATHOCTHBIX METOJIOB B IMpPO(eCcCHOHATbHO-OPUEHTUPOBAHHOM OOYUEHHUHU.
OcHoBHbIE HampaBjeHHUs] padOThl CBsSI3aHbl C HHTETpaleil BEpOSITHOCTHBIX
Mojienield B 00pa3oBaTeNIbHBIA MPOLIECC, aanTalueid CofaepKanusi OOy4eHHs K
3aauaM uHxkeHepHoi u IT-cdepsl, a Takke pa3BUTHEM Y CTYACHTOB HaBBIKOB
aHalM3a JAHHBIX, MPOTHO3UPOBAaHUS U NpUHATUS penieHuid. KiroueBas uaes
HCCIIEIOBAHMS 3aKJIIOYaeTCs B CONMKEHMM TEOPETUYECKOW IOATOTOBKU C
peanbHBIMU IIPOM3BOACTBEHHBIMHU 3ajadyamMu. HayuHasi 3HaYMMOCTb pabOThI
COCTOMT B OOOCHOBAaHMU POJM BEPOSTHOCTHBIX METOIOB KaK CpelcTBa
(dhopMupoBaHus Mpo(ecCHOHATbHOIO MBILIUICHUS U Pa3BUTUS aHATUTUYECKHUX
komriereHIui. [lpakThueckas 3HAUMMOCTH 3aK/IIOYAETCS B BO3MOXKHOCTU
HCIIOJIb30BaHUS pa3pabOTaHHBIX IOJXOJO0B NPU MPOEKTUPOBAHUU YUEOHBIX
porpaMm. MeTo010rus Uccie10BaHus OCHOBaHA Ha KBa3UAKCIIEPUMEHTAIbHOM
MIOAXOAE C HCIOJIB30BAHUEM KOHTPOJIBHOM M HKCIEPUMEHTAJIBbHOM TIpyIll,
[IPOBEJCHUH IPEABAPUTEIILHOTO M UTOTOBOIO TECTUPOBAHUS, A TAK)KE TPUMEHEHUN
CTaTUCTUYECKUX METOJIOB 00pa0OTKH JaHHBIX. B sKkciepuMeHTe UCI0/Ib30BaIUCh
npodeccuoHanbHO-OPUEHTUPOBAHHBIE 33/]a4ul, OCHOBAHHBIE HAa BEPOSITHOCTHBIX
Mojiensix. Pesynbrarsl nccie1oBaHus oKa3ail, YTO IPUMEHEHNE BEPOSITHOCTHBIX
METOJIOB CIIOCOOCTBYET 3HAUUTEIBHOMY IOBBIIIEHUIO Y4E€OHBIX JIOCTHKEHUN
CTYJIEHTOB: B AKCHEPHUMEHTAJIbHOU rpynne 3a(UKCUPOBAH NMPUPOCT CPEIHEro
Oayia Ha 16 MyHKTOB NpU CTAaTUCTHUECKH 3HAUYMMBIX pasznuuusx (p < 0,001),
TOTJIa KaK B KOHTPOJIbHOU IpyIIe N3MEHEHUsI HOCUIIM OTPAHUYEHHBIN XapakTep.
[TomydenHble JaHHBIE TOATBEPKAAOT 3D (HEKTUBHOCTD MPEITI0KEHHOTO I10/1X0/1a.
LleHHOCTHh HCCIIEIOBaHUS 3aKIIOYAETCS B pa3paboTKe METOAMYECKOM Mojenu
MHTErpaly BEPOSATHOCTHBIX METOAOB B MpPOo(dhecCHOHaIbHO-OPUEHTUPOBAHHOE
oOyuenue. [IpakTuueckoe 3HaUeHUE PE3yJIbTATOB COCTOUT B UX NPUMEHUMOCTHU
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IIPU MOJIEPHU3ALMU 00Pa30BaTENIbHBIX MPOTrPaMM U MOJTOTOBKE CIELIUAIUCTOB,
CHOCOOHBIX 3(PQexTUBHO padoTaTh B YCIOBUAX HEOINPENEIEHHOCTH U
TEXHOJOIMUYECKOM CIOKHOCTH.

KiroueBble cjIOBa: BEPOSATHOCTHBIE METOABI, IPOPECCHOHAIBHO-
OpUEHTHpPOBaHHOE oOOyuyeHHe, MPHUKIAJHbIE 3aJaHus, MNpoQPecCHOHaIbHasA
KOMIIETEHTHOCTb, IIOBTOpHbIE (OEpHYJIMEBCKUE) HCHbITaHUSA, (opmyna
bepnymnu, nokanpHas TteopemMa MyaBpa-Jlamnaca, HMHTErpanabHas Teopema
Myaspa-Jlanaca
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