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Annotation. This article presents a pedagogical framework for scaffolding computational
thinking (CT) development from concrete manipulation with LEGO SPIKE Prime to abstract
reasoning with Arduino microcontroller projects. Grounded in Vygotskyan sociocultural theory and the
Concrete-Representational-Abstract (CRA) model, the study addresses a critical gap: systematically
supporting learners transitioning from block-based programming to text-based coding and hardware
abstraction. A mixed-methods design was employed with 48 male middle-school students (ages 11-14)
across three instructional cycles. Quantitative pre/post assessments measured CT skill gains using the
Computational Thinking Scale (CTS), while qualitative data from observations, artifacts, and semi-
structured interviews illuminated scaffolding processes. Results indicate statistically significant
improvements in decomposition, pattern recognition, and algorithmic design (p < .01). The LEGO
SPIKE phase established foundational CT dispositions—persistence, tolerance for ambiguity, and
collaborative problem-solving—that transferred to Arduino tasks. The findings offer evidence-based
guidance for educators implementing differentiated, active learning pathways that honor
developmental readiness while advancing computational proficiency. This work contributes to
educational robotics literature by empirically validating a two-stage scaffolding model bridging
playful construction with authentic engineering practice in secondary education.

Keywords: computational thinking, scaffolding, LEGO SPIKE Prime, Arduino, educational
robotics.

Introduction. The integration of computational thinking (CT) into K—12 curricula has
become a global educational priority, driven by the recognition that CT represents a
fundamental literacy for navigating an increasingly digital society [1], [2]. In Kazakhstan, this
priority is reflected in national initiatives such as the Digital Kazakhstan program and the
updated secondary education curriculum, which emphasize coding and robotics from early
grades. Defined as a problem-solving process encompassing decomposition, pattern
recognition, abstraction, and algorithmic design [3], CT transcends computer science to
inform reasoning across disciplines. However, educators in Central Asian contexts face a
persistent challenge: how to scaffold learners' progression from concrete, intuitive interactions
with technology toward abstract, transferable computational reasoning, particularly in
resource-constrained environments [4].

This study addresses that challenge within the specific context of a specialized boys'
lyceum in Kyzylorda, Kazakhstan. We investigate a two-stage pedagogical framework that
leverages LEGO® Education SPIKE™ Prime and Arduino platforms to scaffold CT
development along a concrete-to-abstract continuum. The object of research is the process of
CT skill acquisition in middle-school learners; the subject is the instructional scaffolding
mechanisms that facilitate progression from tangible, block-based programming to text-based
microcontroller coding. The purpose is to develop and validate a replicable framework for
sequencing robotics-based learning activities that support differentiated instruction and active
learning in Kazakhstani schools. The tasks include: (1) designing a progression of activities
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that align with CRA principles; (2) implementing the framework in authentic classroom
settings at School No. 9; (3) measuring CT skill gains and disposition development; and (4)
deriving practical guidelines for teachers in similar specialized lyceums.

The relevance of this work is threefold. First, while educational robotics shows
promise for CT development [5], [6], few studies explicitly theorize the scaffolding
mechanisms that bridge concrete manipulation and abstract reasoning in Central Asian
educational contexts. Second, teachers in Kazakhstan often lack evidence-based guidance for
sequencing tools like SPIKE Prime and Arduino within a coherent progression, especially in
all-male educational settings. Third, the framework responds to calls for pedagogies that
honor learner variability through differentiated instruction while maintaining high cognitive
demand [7].

The methodological approach combines design-based research with mixed-methods
analysis, allowing iterative refinement of the scaffolding model while generating both
quantitative evidence of efficacy and qualitative insights into implementation. The central
thesis is that a deliberately sequenced progression from LEGO SPIKE Prime to Arduino,
grounded in sociocultural scaffolding theory and CRA principles, significantly enhances
middle-school learners' CT skills and dispositions compared to single-platform interventions.
The significance lies in providing teachers in Kazakhstan schools with a theoretically
grounded, practically actionable framework for making CT accessible, engaging, and
developmentally appropriate.

Research materials and methods. This study employed a quasi-experimental mixed-
methods design to investigate the efficacy of a concrete-to-abstraction scaffolding framework
in developing computational thinking (CT). The research design integrated quantitative
pre/post assessments to measure skill acquisition with qualitative inquiry to explore the
mechanisms of scaffolding and student engagement. This approach allowed for a
comprehensive analysis of both the outcomes and the processes involved in transitioning from
tangible robotics to abstract microcontroller programming. The study was conducted over a
12-week period during the 20242025 academic year at No. 9 Bilim-Innovation Lyceum for
Boys in Kyzylorda, Kazakhstan, adhering to strict ethical guidelines for research involving
minors.

The theoretical foundation of the intervention rests on the integration of Vygotsky's
sociocultural theory and the Concrete-Representational-Abstract (CRA) instructional
sequence. Vygotsky's concept of the Zone of Proximal Development (ZPD) informed the
scaffolding strategies, ensuring that support was provided just beyond the students'
independent capability but within reach through guidance [8]. The CRA model was adapted
for computer science education: the Concrete phase utilized LEGO SPIKE Prime kits to
provide physical manipulatives for understanding logic structures; the Representational phase
employed flowcharts and pseudocode to bridge visual and textual logic; and the Abstract
phase required students to engage with text-based C++ coding on Arduino platforms. This
progression was designed to reduce cognitive load associated with syntax while maximizing
focus on algorithmic reasoning [9].

Participants consisted of 48 male students enrolled in three intact computer science
classes at No. 9 Bilim-Innovation Lyceum. This specialized school focuses on STEM
education for gifted boys, with instruction delivered in Kazakh, Russian, and English. The all-
male cohort was intentional, reflecting the school's mission. Students ranged in age from 11 to
14 years (M = 12.4, SD = 0.89). Prior to the study, a screening survey confirmed that all
participants had basic exposure to block-based coding environments (such as Scratch, taught
in grades 5—6) but possessed no prior experience with hardware programming, LEGO SPIKE
Prime, or Arduino microcontrollers. This ensured a baseline uniformity in technical
knowledge. Parental informed consent and student assent were obtained prior to participation,



guaranteeing anonymity and the right to withdraw at any stage without academic penalty. The
study was approved by the lyceum's academic council and aligned with Kazakhstan's national
research ethics standards.

The instructional setting was a dedicated computer laboratory at the lyceum, equipped
with 20 workstation computers (Windows 10 OS, 8GB RAM), sufficient for running LEGO
SPIKE App and Arduino IDE simultaneously. Hardware materials included six LEGO SPIKE
Prime kits (shared among triads) and 15 Arduino Uno R3 starter kits (shared among pairs),
purchased through the school's STEM development budget. Sensors used across both
platforms included color sensors, ultrasonic distance sensors, and touch sensors to ensure
conceptual continuity between the concrete and abstract phases. Software versions were
standardized: LEGO SPIKE App (v2.1.0) and Arduino IDE (v2.3.2). The consistency of
hardware and software environments minimized technical variability, allowing observed
differences to be attributed to the pedagogical intervention rather than tool discrepancies [10].

The 12-week intervention was structured into three distinct but connected phases, each
lasting approximately four weeks. Instruction was delivered by the primary researcher (a
Computer Science teacher at the lyceum) to ensure fidelity of implementation. Classes were
held twice weekly, 90 minutes per session, integrated into the regular informatics curriculum.
In the Concrete Phase (Weeks 1-4), students worked in triads to build and program SPIKE
Prime models.

Tasks progressed from guided tutorials (e.g., making a motor spin) to open-ended
challenges (e.g., designing a line-following robot). The block-based interface allowed
students to focus on logic flow without syntax errors. Scaffolding during this phase included
direct instruction, modeled think-alouds, and peer pairing strategies that matched students of
varying spatial abilities.

The Representational Phase (Weeks 5-7) served as a critical transition period.
Students were required to translate their successful SPIKE Prime block codes into visual
flowcharts and text-based pseudocode before touching the Arduino hardware. This step forced
the externalization of mental models, making the logic explicit. They then used Arduino
Blocks (a block-based interface for Arduino) to verify that their pseudocode matched the
hardware behavior.

The Abstract Phase (Weeks 8—12) involved full transition to the Arduino IDE using
C++ syntax. Students designed original projects, such as environmental monitors or
automated safety systems, requiring integration of multiple sensors and conditional logic.
Unlike the SPIKE phase, this environment required explicit declaration of variables, pin
configurations, and debugging of syntax errors. Scaffolding was provided through "just-in-
time" mini-lessons on specific syntax issues (e.g., missing semicolons, bracket matching) and
peer code review sessions. This gradual release of responsibility ensured that students were
not overwhelmed by the abstraction jump.

Data collection instruments were selected for validity and reliability in measuring CT
constructs. The primary quantitative instrument was the Computational Thinking Scale (CTS)
developed by Korkmaz et al. [12], adapted for the middle-school context and translated into
Russian and Kazakh for participant comprehension. The scale consists of 29 items across five
dimensions: cooperativity, algorithmic thinking, critical thinking, problem-solving, and
creativity. Items were rated on a 5-point Likert scale (1 = Strongly Disagree to 5 = Strongly
Agree). The instrument demonstrated high internal consistency in this study (Cronbach's a =
0.89). Additionally, a project rubric was developed to assess the complexity and functionality
of student artifacts, evaluating criteria such as code efficiency, sensor integration, and
debugging resilience.

Qualitative data were gathered through multiple sources to ensure triangulation.
Classroom observations were conducted using a structured rubric focusing on CT dispositions



(persistence, tolerance of ambiguity, collaboration). Field notes were recorded during each
session, capturing student interactions and troubleshooting behaviors. Semi-structured
interviews were conducted with a purposive sample of 15 students (representing high,
medium, and low achievers) at the end of the intervention. Interview protocols explored
students' perceptions of the transition between platforms and their confidence in debugging.
Student artifacts, including code snapshots and engineering journals, were collected to
analyze the evolution of coding practices over time. All interviews were conducted in the
students' preferred language (Kazakh or Russian) and transcribed for analysis.

Data analysis procedures were distinct for quantitative and qualitative strands.
Quantitative data from the CTS were analyzed using SPSS software (version 26.0).
Descriptive statistics (means and standard deviations) were calculated for pre- and post-test
scores. Paired-samples t-tests were employed to determine statistically significant gains
within the group, with effect sizes calculated using Cohen's d to measure the magnitude of
improvement. Assumptions of normality were checked using Shapiro-Wilk tests.

For qualitative data, thematic analysis was conducted following the Braun and Clarke
framework [14]. Transcripts and field notes were coded inductively to identify recurring
patterns related to scaffolding effectiveness. Two independent coders reviewed a subset of the
data to establish intercoder reliability (x = 0.82), ensuring the trustworthiness of qualitative
findings.

Ethical considerations were paramount throughout the research process. The study
protocol was reviewed and approved by the lyceum's academic council and aligned with
institutional ethical standards. Data anonymity was maintained by assigning unique
identification codes to each participant (e.g., SO1, S02) in all datasets and transcripts. Digital
data were stored on password-protected devices accessible only to the research team. Upon
completion of the study, all participants were given access to the Arduino kits for further
exploration, ensuring that the research benefited the learners directly. These measures ensured
the integrity of the research process and the welfare of the student participants [11].

Results and discussions. The analysis of data collected over the 12-week intervention
at No. 9 Bilim-Innovation Lyceum provides robust evidence regarding the efficacy of the
concrete-to-abstract scaffolding framework (Table 1).

Table 1 — Intervention Phases and Scaffolding Strategies

LEGO SPIKE | Sequencing, Modeled think- | CT dispositions:
Prime loops, events, | alouds; structured | persistence,
decomposition collaboration; collaboration,
incremental tolerance for
challenges ambiguity
SPIKE — | Algorithmic Flowchart/pseudocode | Representational
Arduino design, translation; fluency; transfer
Blocks abstraction, metacognitive of CT strategies
debugging prompts
Arduino IDE | Hardware Just-in-time ~ syntax | CT skill
(C++) abstraction, support; peer review; | application;
modular  code, | reflective journals project
systems thinking complexity; self-
efficacy

By triangulating quantitative gains in computational thinking (CT) skills with
qualitative insights into student experiences, the study reveals not only *that* the intervention




worked, but *how* the progression from LEGO SPIKE Prime to Arduino facilitated cognitive
development. The results are presented in two integrated strands: quantitative outcomes
measuring skill acquisition and qualitative findings illuminating the scaffolding mechanisms
and dispositional changes within the all-male cohort

Quantitative analysis of the Computational Thinking Scale (CTS) pre- and post-test
scores indicates a statistically significant improvement in participants' CT competencies. As
shown in Table 2, the composite CTS score increased from a mean of 3.21 (SD = 0.76) to
4.12 (SD = 0.68), with a paired-samples t-test confirming this gain was highly significant
(t(47) = 10.22, p < .001). The effect size for the composite score (Cohen's d = 1.15) is
considered large, suggesting that the pedagogical framework had a substantial practical
impact beyond mere statistical significance. This magnitude of improvement aligns with
recent meta-analyses on educational robotics, which suggest that hardware-integrated
programming yields higher effect sizes than screen-only coding interventions [5].

Table 2 — Computational Thinking Scale (CTS) Pre/Post Results (N = 48)

CT Subskill Pre M (SD) Post M (SD) t(47) p Cohen's d
Decomposition 3.21 (0.89) 4.35 (0.72) 8.94 <.001 1.24
Pattern 3.45 (0.91) 4.12 (0.81) 5.67 <.001 0.78
Recognition
Abstraction 2.98 (1.02) 3.89 (0.94) 6.33 <.001 0.92
Algorithmic 3.10 (0.95) 4.28 (0.79) 9.11 <.001 1.08
Design
Evaluation 3.33 (0.88) 3.97 (0.85) 4.88 <.001 0.74
Composite CTS 3.21 (0.76) 4.12 (0.68) 10.22 <.001 1.15

A deeper examination of the CT subskills reveals nuanced patterns of development.
The largest effect sizes were observed in Decomposition (d = 1.24) and Algorithmic Design (d
= 1.08). This suggests that the structured progression of the intervention was particularly
effective in helping students break down complex problems into manageable parts and
sequence logical steps. The concrete phase (LEGO SPIKE) likely facilitated decomposition
by making physical components (motors, sensors) visible and manipulable, allowing students
to map code blocks to tangible actions. The subsequent transition to Arduino required them to
maintain this structural logic while managing increased syntactic complexity. Conversely, the
smallest effect size was found in Evaluation (d = 0.74). While still significant, this suggests
that debugging and testing skills develop more slowly than design skills. This finding is
consistent with literature indicating that metacognitive evaluation requires prolonged practice
and experience with failure cycles [3]. The framework addressed this by incorporating peer
code review in the abstract phase, but future iterations might benefit from even more
structured debugging protocols.

Qualitative data from observations, interviews, and student artifacts complemented the
quantitative scores by explaining the mechanisms behind these gains. Thematic analysis
identified three core scaffolding mechanisms that facilitated the concrete-to-abstract
transition. The first mechanism, Tangible Anchors for Abstract Concepts, emerged as a critical
cognitive support. Students frequently used their physical experiences with SPIKE Prime to
make sense of Arduino code. For instance, during a debugging session in Week 9, one student
struggled with an if-else condition in C++ that controlled an ultrasonic sensor. He remarked to
his partner: "Wait, remember the SPIKE robot? It stopped when the block was close. So here,
if distance is less than 10, stop. It's the same logic, just typing it." This verbalization
demonstrates how the concrete phase created a mental model that persisted even when the



interface changed from blocks to text. This supports constructionist approaches to
programming education, which posit that concrete objects serve as "objects-to-think-with,"
reducing the cognitive load of abstract syntax [15].

The second mechanism, Gradual Release of Responsibility, was evident in the shifting
role of the teacher and the increasing autonomy of students. Observations documented a clear
trajectory from direct instruction in Weeks 1-2 to facilitative questioning by Week 10. In the
concrete phase, the teacher modeled solutions explicitly. By the abstract phase, the teacher
adopted a "consultant" role, responding to student queries with counter-questions like "What
does the compiler error message say?" or "How did you solve this in SPIKE?" This fading of
scaffolds is essential for preventing dependency and fostering self-regulated learning [16]. In
the context of this all-male cohort, this release of responsibility also tapped into competitive
dynamics constructively. Teams often raced to complete features, but the requirement for peer
code review ensured that speed did not compromise accuracy. One student noted in an
interview: "I wanted to finish first, but my partner found a bug in my loop. We had to fix it
together or it wouldn't work. So we slowed down and checked." This indicates that the
scaffolding structure successfully channelled competitive energy into collaborative quality
assurance.

The third mechanism, Dispositional Transfer, highlights how non-cognitive factors
influenced skill acquisition. CT dispositions such as persistence, tolerance of ambiguity, and
collaborative problem-solving were explicitly cultivated during the LEGO phase and
observed transferring to the Arduino phase. When faced with compilation errors in C++—a
frequent occurrence for beginners—students who had experienced hardware debugging in the
concrete phase showed higher resilience. They treated errors as puzzles rather than failures. A
student who initially struggled with syntax stated: "In SPIKE, if the robot didn't move, we
checked the wires. Here, if the code doesn't run, we check the lines. It's just finding what's
broken." This alignment with Kudaisi's findings suggests that structured robotics activities
foster the grit necessary for text-based coding [6]. The all-male composition of the group may
have influenced this dynamic; observations suggested that boys in this age group often
respond well to challenge-based framing ("debugging as a mission"), which the framework
leveraged through incremental challenges.

The integration of these findings offers significant implications for the Concrete-
Representational-Abstract (CRA) model in computer science education. Traditionally used in
mathematics, our adaptation of CRA to CT proves viable. The Concrete phase (SPIKE) built
intuition; the Representational phase (flowcharts/pseudocode) forced explicitation of logic;
and the Abstract phase (Arduino C++) tested transfer. The representational bridge was
particularly crucial. Without the intermediate step of drawing flowcharts, students often
attempted to translate blocks directly to text, leading to syntax frustration. The flowchart
served as a language-agnostic map, allowing students to focus on logic before worrying about
semicolons. This supports the theoretical claim that representational fluency is a prerequisite
for abstract coding proficiency [9].

Furthermore, the results underscore the importance of differentiated instruction within
a scaffolding framework. While the progression was sequential, the open-ended nature of the
Arduino projects allowed for variance in complexity. Some teams created simple LED
blinkers, while others integrated multiple sensors and data logging. The framework supported
this differentiation by maintaining common CT learning goals (e.g., using conditionals) while
allowing variable product outcomes. This aligns with Looi et al., who argue that active
learning pathways must honor developmental readiness [7]. In this study, the concrete
foundation ensured that even students who struggled with syntax could still demonstrate CT
skills through logic design and hardware integration, thereby maintaining self-efficacy.
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However, certain limitations must be acknowledged in interpreting these results. The
study was conducted with an all-male cohort in a single school district, which limits the
generalizability of the findings to mixed-gender or female-only contexts. Previous research
suggests that gender differences may exist in spatial reasoning confidence and collaborative
styles during robotics tasks [5]. While the scaffolding mechanisms appeared effective for this
group, future research should investigate whether the competitive-collaborative dynamic
observed here translates similarly to other demographic groups. Additionally, the study
duration was limited to 12 weeks; longitudinal data would be needed to determine if these CT
gains persist over time or translate into continued interest in computer science careers.
Despite these limitations, the internal validity of the study is strengthened by the mixed-
methods design and the triangulation of data sources.

In summary, the results confirm the central thesis that a deliberately sequenced
progression from concrete to abstract tools significantly enhances CT development. The
quantitative gains demonstrate skill acquisition, while the qualitative data reveal that this
acquisition is mediated by tangible anchoring, gradual release of responsibility, and
dispositional transfer. The framework successfully bridged the gap between playful
construction and authentic engineering practice, providing a model that is both theoretically
grounded and practically feasible for school settings. For educators, the key takeaway is that
abstraction should not be rushed; investing time in concrete and representational phases builds
the cognitive and dispositional foundation necessary for success in text-based programming.
This is particularly relevant in secondary education, where students often encounter a "coding
cliff" when transitioning from block-based to text-based environments. By scaffolding this
transition intentionally, teachers can smooth the path toward computational proficiency.

Conclusion. This study provides empirical support for a two-stage scaffolding
framework that leverages LEGO SPIKE Prime and Arduino to advance computational
thinking along a concrete-to-abstract continuum. By integrating Vygotskyan sociocultural
theory with the Concrete-Representational-Abstract (CRA) instructional model, the research
demonstrates that a deliberate progression from tangible, block-based programming to text-
based microcontroller coding significantly enhances CT skill development among middle-
school students. The central thesis—that structured scaffolding across these phases yields
superior outcomes compared to single-platform interventions—is confirmed by both
quantitative gains in CT scales and qualitative evidence of cognitive transfer. The findings
contribute to the growing literature on educational robotics by offering a replicable model that
bridges playful construction with authentic engineering practice, specifically tailored to the
developmental needs of early adolescents in Kazakhstan specialized lyceums.

Three key conclusions emerge from this work. First, sequencing matters profoundly in
computer science education. The data indicate that effect sizes for decomposition and
algorithmic design were largest when students had prior concrete experience with SPIKE
Prime before encountering Arduino. This suggests that physical manipulation of hardware
components creates durable mental models that reduce cognitive load when students later face
syntactic complexity. Rushing directly to text-based coding without this foundational phase
risks overwhelming learners, potentially leading to the "coding cliff' phenomenon where
students disengage due to frustration. Second, dispositions enable transfer. CT dispositions—
persistence, tolerance of ambiguity, and collaborative problem-solving—cultivated in
concrete phases serve as critical enablers for abstract reasoning. In the context of this all-male
cohort at No. 9 Bilim-Innovation Lyceum, these dispositions were often manifested through
challenge-based engagement, where debugging was framed as a mission rather than a failure.
This supports Pérez's argument that dispositions are foundational to CT skill application and
should be explicitly targeted in curriculum design [13]. Third, scaffolding must be dynamic.
Effective scaffolding evolves across phases, shifting from direct modeling to metacognitive
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prompting to just-in-time support. This aligns with Vygotskyan principles of ZPD-responsive
instruction, where support is faded as competence increases, fostering independence without
abandoning learners to struggle unproductively [8].

The theoretical implications of this study extend beyond the specific tools used. By
successfully adapting the CRA model—traditionally associated with mathematics education—
to computer science, this work validates the universality of concrete-to-abstract progression in
STEM learning. It suggests that computational concepts, like mathematical concepts, benefit
from physical instantiation before symbolic manipulation. Furthermore, the study highlights
the role of representational bridges (flowcharts, pseudocode) as essential mediators. Without
this intermediate step, students often attempted to translate blocks directly to text, leading to
syntax frustration. The flowchart served as a language-agnostic map, allowing students to
focus on logic before worrying about semicolons. This finding calls for a reevaluation of CS
curricula in Kazakhstan that often jump from block-based environments (like Scratch) directly
to text-based languages (like Python or C++) without an explicit representational phase.

Practical implications for teachers and curriculum designers in Kazakhstan are
substantial. Educators should begin with highly structured, tangible tasks to build CT
confidence and dispositions before introducing abstraction. This requires access to hardware
kits, but the investment yields higher engagement and deeper understanding.

Teachers should use representational bridges (flowcharts, pseudocode) to make the
concrete-abstract transition explicit, ensuring students can articulate logic independently of
syntax. Differentiation should be supported by allowing choice in project complexity during
abstract phases, while maintaining common CT learning goals. For instance, while all
students must use conditionals, some may implement simple LED sequences while others
integrate multiple sensors. Additionally, documenting student reflections is crucial to make
dispositional growth visible and reinforce transfer. Teacher training programs at Kazakhstan
pedagogical universities should incorporate these scaffolding strategies, moving beyond tool-
specific tutorials to pedagogical frameworks that support cognitive progression. Schools
adopting robotics programs, such as Bilim-Innovation Lyceums across Kazakhstan, should
consider sequencing tools strategically rather than purchasing them in isolation.

Limitations of this study must be acknowledged to contextualize the findings. The
research was conducted with an all-male cohort in a single specialized lyceum in Kyzylorda,
which limits the generalizability of the results to mixed-gender or female-only contexts.
Previous research suggests that gender differences may exist in spatial reasoning confidence,
collaborative styles, and responses to competitive framing during robotics tasks [5]. While the
scaffolding mechanisms appeared effective for this group, future research should investigate
whether the competitive-collaborative dynamic observed here translates similarly to other
demographic groups, particularly given the global push to increase female participation in CS.
Additionally, the study duration was limited to 12 weeks; longitudinal data would be needed
to determine if these CT gains persist over time or translate into continued interest in
computer science careers. The absence of a control group using a single-platform approach
also limits the ability to make definitive causal claims, though the mixed-methods design
strengthens internal validity. Finally, the study relied on self-reported data for the CTS scale,
which may be subject to social desirability bias, though this was mitigated by triangulation
with performance-based artifacts.

Future research should address these limitations by replicating the framework across
diverse demographic groups and educational contexts in Kazakhstan and Central Asia.
Longitudinal studies tracking students over multiple years would provide insight into the
lasting impact of concrete-to-abstract scaffolding on career choices and advanced CS
performance. Investigations into Al-enhanced scaffolding tools—such as intelligent tutoring
systems that provide just-in-time hints during Arduino coding—could further reduce teacher
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workload while maintaining support quality. Additionally, research should explore the cost-
effectiveness of this two-stage model, as hardware kits represent a significant investment for
schools. Alternative low-cost microcontrollers could be tested to determine if similar CT gains
are achievable with more accessible technology. Finally, studies focusing specifically on
female students' experiences with this framework could inform strategies to close the gender
gap in computational fields, ensuring that the benefits of educational robotics are equitably
distributed across Kazakhstan schools.

In an era where computational literacy is increasingly essential, educators need
pedagogically sound, practically feasible pathways to make CT accessible. This framework
offers one such pathway: honoring the power of concrete experience while intentionally
scaffolding the journey toward abstract computational reasoning. By bridging the gap
between play and engineering, teachers can empower students not only to use technology but
to understand, create, and innovate with it. The ultimate goal of computer science education is
not merely syntax proficiency but the development of flexible problem-solvers capable of
navigating complex digital landscapes.

This study demonstrates that with the right scaffolding, that goal is attainable for
middle-school learners in Kazakhstan schools.
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HAKTBI MAHUIIY/ISIUUSAJAH ABCTPAKTLII MAMBIMJIAYTA JIEAIH: LEGO
SPIKE KOHE ARDUINO KOMETIMEH ECEITIK OMJIAY/BI JAMBITY

Iax H.U., nenaroruka FeUTBIMIAPBIHBIH JOKTOPHI, podeccop
Ailitmaran6eroBa A.A.*, 44.04.01 «Mapopmaruka sxoHe Oi1iM Oepyi UGPIIBIK
Tpa"chopManusiay» gaspiay OaFbITEIHBIH 1-Kypc MarucTpaHThI

Kpacnospck memnexemmix nedazoeuxansix ynusepcumemi, Kpacnosapck x., Peceii @edepayuscoi

Anparna. byn makanaga LEGO SPIKE Prime keMeriMen HakThl Manumnyisinusgad Arduino
MUKPOKOHTpOJIIEp KoOanapbIMeH a0CTpakTiil NalbIMaayra Jedinri ecenrteyim oitnaynst (KT)
JIAMBITYNBIH TIEIarOTHKAJIBIK, HETi31 OepiinreH. BBITOTCKUUIIH olI€yMEeTTIK-MOJICHH TEOPHICHIHA JKOHE
HakTel-oKiImiK-a0cTpakTimi  (CRA) MozenmiHe Heri3AenTreH 3epTTey  MaHbBI3ABl  OJKBUIBIKTHI
KapacThIpajpl: OJIOK Herizinaeri OarmapiamanayyiaH MOTIHJIK KOJATayFa JKOHE alllaparThiK
a0CTpaKIuAFa aybICaThIH OKYIIBIIAPMBI XKYHen Typie Koimaay. Apaniac oficTepii jxobanay yil oKy
UK OolibIHINA opTa MekTenTiH 48 ep okymbickiMeH (11-14 xac) KonmaHbUIABI. AJJIBIH ana/KediHri
caunelk Oaranaynap Ecenrik oiinay mkanmaceiHbiH (CTS) xemerimen KT nmaraputapbIHBIH JKETiyiH
enmiei i, an OakpulaynapiaH, apredakTiIepAeH JKOHE >KapThulald KYPBUIBIMABIK cyxOarTapiaH
aNbIHFAH  camalbl  JEpPeKTep  KYpPBUIBIC  TPOIECTepPiH  JKAphIKTaHABIpAbL.  HoTmxenep
JICKOMIIO3UIIMS/IAFbI, YJTIHI TaHyIarbl )XOHE AJTOPUTMIIK JU3aWHIAFbl CTATHCTHUKAJIBIK MaHbI3/IbI
xakcaprymnapabl kepcereni (p <.01). LEGO SPIKE ¢azacet Arduino Tanceipmaniapbina aybicatbid KT
Herisri OediMainikTepin Oenrineni - TaOaHABUIBIK, EKIYINTBUIBIKKA TO3IMALTK XoHE OipieckeH
Mocenenepai 1memnry. Hotmxkenep ecenrtey NaFipUIapblH JKETUIAIPE OTHIPHIN, JaMy JIaibIHIBIFBIH
KYPMETTEHTIH capanianfaH, OeJICEeH Il OKBITY JKOJNJApbIH €HTi3eTiH MYyFalliMIepre J9JIelre Heri3neNreH
HYCKaynapAbl YChIHaAbI. byt xyMeIc opTa OiniM Oepyeri mbIHABI HHKEHEPIIK ToKIpuOeMeH OHHAKbI
KYPBUIBICTBI OailJIaHBICTBIPATBIH €Ki CaThUIbI TIPEK YJTICIH 3MIMPHUKAIBIK TYPAE pactay apKbLIbI
poboTOTEXHHMKA OOMBIHIIIA OKY 9JICOUETIHE YIIeC KOCaIbl.

Tipek ce3aep: ecenrey oitnaysl, konuay kepcery, LEGO SPIKE Prime, Arduino, 6inim Gepy
POOOTOTEXHHUKACHI.
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OT KOHKPETHOI'O K ABCTPAKTHOMY: PA3BBUTHUE BBIYUCJIMTEJIBHOI'O
MBIIIVIEHAA C IOMOIIBIO LEGO SPIKE U ARDUINO

IMax H.H., toxTOp megarormueckux Hayk, mpodeccop
AlitMaranderoBa A.A.*, MarucTpanTka 1-ro Kkypca HarmpasiaeHus noaroroBku 44.04.01
«Mudopmaruka u undposas TpaHchopMayst 00pa3oBaHU)

Kpacrnosipckuii eocyoapemeennuiil nedazoeudeckuii ynugepcumem, e.Kpacnospck, Poccutickast
Dedepayus

AHHOTanus. B naHHOM cTarke mnpencTaBieHa MENaroruueckasl MOIENb A Pa3BUTHA
BBIYUCIUTEIBHOTO MbilieHus (BM) oT MaHUMyaupOBaHHUS KOHKPETHBIMH OOBEKTAMH C IOMOIIBIO
LEGO SPIKE Prime g0 aOCTpakTHOTO MBINUICHWS C TIOMOIIBI0O TIPOSKTOB Ha 0ase
MUKpOKOHTpoutepoB Arduino. OcCHOBaHHOE Ha COIMOKYJIBTYPHOW TeopuH BBITOTCKOTO W MOmenn
«Konkpernoe-Ilpeacrasnenne-Adctpaktaoe» (CRA), ncciienoBaHue 3aTparMBaeT BaXKHBIM TpoOem:
CUCTCMATUYCCKYIO IOAACPIKKY YyYallluXCs, IMIEpEeXoaAlIux OT 6J'IO‘IHOFO IIporpaMMUpOBaHus K
TEKCTOBOMY KOJMPOBAHHIO M amllapaTHol abcTpakuuu. B nccienoBaHnu MCIONb30BaJICs CMELIaHHBIN
MeTon ¢ ydactueM 48 MaapduKOB-IonpocTkoB (11-14 mer) B TedeHme Tpex Y4UeOHBIX ITHKIIOB.
KonnuecTBeHHunlie OILICHKHU 10 U IIOCJIC OGy‘ICHI/Iﬂ HU3MEPAIIN MTPUPOCT HABBIKOB BM ¢ IIOMOIIBIO IIKaJIbI
BeruuciauTenbHoro MeinuieHus (CTS), a KaduecTBeHHbIE [aHHBIE, IONYyYEHHbIE B pE3yJbTare
HaOmofeHu, aHanu3a apredakToB W MOIYCTPYKTYPHPOBAHHBIX HMHTEPBBIO, OCBEIIAIH IIPOLIECCHI
IMOAJACPIKKH. PC3yJ'II>TaTBI IMMOKa3bIBAOT CTATUCTHYCCKU 3HAUMUMBIC YIIYUYIICHUSA B ACKOMIIO3UIUU,
pacrno3HaBaHUU 00pa3oB W MpoeKTHpoBaHMU aidroput™oB (p < .01). Otan LEGO SPIKE 3amoxun
¢bynnamenrtanbubie kauecTBa KT — HacTONUMBOCTE, TEPIIMMOCTL K HEOIPEIEIIEHHOCTH K COBMECTHOE
pemienne mpobieM — KoTopele TmepeHecnuch Ha 3amadn  Arduino. [lomyueHHblEe JaHHBIC
MIPEIOCTABIAIOT OCHOBAaHHBbIE Ha JOKA3aTesIbCTBAX PEKOMEHIALWHU IS MeNaroroB, BHEIPSIOMINX
IuQQepeHInpOBaHHbIE, aKTUBHBIE YT O00yY€HHS, KOTOPbIE YUHUTBHIBAIOT TOTOBHOCTh K PAa3BUTHIO U
OJHOBPEMEHHO IOBBIIIAIOT BBIUYMCIUTEIbHYI0 KOMIIETEHTHOCTh. JTa pabdoTa BHOCHT BKJIAd B
JUTEeparypy Mo o0pa3oBaTeIbHONW pOOOTOTEXHUKE, IMITUPUYECKU TTOATBEPKIas IBYXITAHYIO0 MOAEIH
MOAJIEPKKH, CBA3BIBAIOLIYI0 WIPOBOE KOHCTPYMPOBAHUE C IMOUIMHHONW WMH)KCHEPHON NPaKTHKOW B
cpeaHeM o00pa30BaHUH.

KuroueBble ¢10Ba: BEIUUCIUTENBHOE MEITITIEHHE, TIenarorudeckas noagaepxkka, LEGO SPIKE
Prime, Arduino, oOpa3oBarenibHas poOOTOTEXHHKA.
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MEJATOTUKAJIBIK 3AMAHAYH SIICTEPII ®U3UKA MTOHIH OKBITY
QJICTEMECIHAE KOJJIAHY

Kapbuiranosa JI.M., neparoruka FeUIBIMIAPBIHBIH KaHIUAATHI
djm.06@mail.ru, https://orcid.org/0000-0001-7962-9239
IlasinGexos A. H.", 8D01511 — «®usuka nenarorrapbid aaspiay» BBB-HbIH 1 Kypc JOKTOpaHTHI
aidar_zhalan93@mail.ru, https://orcid.org/0009-0000-1554-7795

Kopxvim Ama amwinoaeel Kvizviiopoa yrusepcumemi, Koisviiopoa k., Kazaxkcman

Angarna. Makaia rmegarorukaiblK 3aMaHayH oicTepai PU3nKa IMOHIH OKBITY diCTEMECiHIe
KoJIJaHyFa apHanraH. bimiM Oepy KyHeciHIeri COHFBI ©3repicTepAiH, XaHa pedopManapabiH
MaKcaThI-KOFaM/Ibl aKIapaTTaHabIpy, *kahaHmaHy Ke3iHIe KaKeTTi aKmapaTThl JIe3[e aiblll, OHJET,
nmalanana ajxaTelH, Oocekere KabOiaeTTi, ©31HIIK TaHBIMIBIK OPEKET €T¢ alaThIH KaH-KaKThl JaMbIFaH
JKeKe TYIFaHbl TopOueney. Bynm miHmeTTepli Ky3ere achIpyAbIH JKOJIbI — JUIAKTHKAHBIH OPTYpIi
YTBIMIBI OMIIC — TACULACPIH Maianiany €ceOiHeH MEKTell OKyIIblIapblHa (PU3MKa KYpPCHIH OKBITYIA
OKYIIBUTAPIBIH  KBI3BIFYIIBUIBIFBIH ~ apTTBIPYABIH 3aMaHayd oAICTEMECiH KapacTelpy, THIMJI
omictemeciH jxacay Oonbll TaObUTaAbl. bimiM Oepy >kyieciHIe OKBITYABIH PENpOMYKTHBTI oici
OypBIHHAH KOJIAHBUIFaH, COHJBIKTAH OHBI JOCTYPJII QJIICTEpPre JKaTKbI3yFa 00jabl. OJic OyphIHHAH
KOJJIaHBIIFAHBIHA KapamacTaH, OJI YHEMi OJKeTUIMIpUTm OThIpAsl. Erep pempoayKTHBTI oic
Oacramkplia KaHaail OOJIFaHBIHA XKYTiHETIH OOJICaK, OHAA OJ JOpICTep/i )KHHAKTAY YKOHE 3epTTeNreH
(dopMmynanapasl KoJnaHy JarAbICHIH KAJIBINTACThIpYFa OaFrbITTANFaH KapamaibiM Mocelenepl ety
TYpiHZE KOJAaHBUIIBL. ©O3repicTep aCCHMWISALUS JEHIeiiH apTThIpyFa, KOPHEKUIK KypalaapblH
FBUIBIMH  (paKTiiepMeH OaiyIlaHBICTBIPYFa, COHIAW-aK HWHTEPAKTHBTI KypajiapAbl MpPaKTHKAIBIK
cabakrapra eHrizyre OarpITTajraH OipKarap alropuTMAEp/l *KeHiameTyre acep erTi. OKyIbUIapIbIH
OKyFa JIeTeH BIHTAChl MEH KbI3BIFYUIBUIBIFBIH apTTHIPY Kazipri 3aMaHfbl MEKTENTiH 0acThl Tanalbl.
3amMaHayd ONICTEpiH OKYIIBUIAPIABIH KBI3BIFYIIBUIBIFBIH apTTHIPY TYPFBICBIHAH jKaHA TACUIIEPMEH
OimiM Oepyre, OKBITyFa oCe€p eTYII KOFaMIBIK (aKTOpIapAbl €CKepe OTHIPHIN, OKYIIBLIAPIbIH
FaJlaMJIbIK aKmapaTTap arbIMbIHIA OH HOTIDKENEPre KOJI JKETKI3YiHE BIKHal €Ty OOJIBbIT TaObLIaJIbL.
Erep KbI3BIFyIIBUIBIK TYCIHINT KOMIIOHEHTTEPIH aHBIKTai OThIpa, (HU3MKaJaH CHIHBINTAH ThIC
JKYMBICTapABbIH op KEe3eHiH/e OJap/pl OKYIIbUIAp/AbIH OOMbIHA OKYy MYMKIHIIKTEpPI MEH TajanTtapblHa
cail KaJBINTAaCTBIPBIN OTHIPCA, OHJIA OKYIIBUIAPABIH KbI3BIFYIIBUIBIFE apTYBIMEH KaTap O11iM camachkl
Jla apTThIPAJIBL.

Tipex ce3aep: 3amanayu onictep, (HU3NKaHBI OKBITY 9iCTEMEC, OKBITY 9f1ici, MPOOIEMAaIIBIK
OKBITY, 9BPUCTUKAIIBIK, OKBITY

Kipicne. OkpiTy omicTepi - MyFajdiM MEH OKYLIbLIapIblH ©3apa OalIaHBICTHI ic-
OpEKEeTIHIH PpeTTENreH oMiCTepl IMEeAaroruKajblK TEXHOJIOTUSIIAPIbIH MaHBI3IBl Kypamiac
Oeuiri Oosbin TadbuTa kI [legarorukansik ogeduerTepae "oKbITY 9ici" YFBIMBIHBIH POJIl MEH
aHbIKTaMachl Typayibl HakThl akmapar skok. FO. K. babanckuit: "OxpiTy omici Oinim Oepy
MoceJeNiepiH IIemyre OarbITTalFaH OKBITYIIBI MEH CTYAEHTTEpAiH e3apa OalJaHbICTHI ic-
opeKkeTiHiH perTenreH onici" nmem caHaiimbl. T. A. WnbuHa OKBITY SMiCiH "OKYyIIBLIAPABIH
TaHBIMJIBIK 1C-OpEKeTIH YUbIMAACTHIPYAbIH O1p TYpl" Aen TyCiHel.

OKywblIapAblH =~ TaHBIMJIBIK  IC-OpEKeTiHIH  OeJICeHAUTIK  Jopexeci  OoiiblHIIA
WJUTFOCTPAIUSIIBIK, POOIEMAabIK, 1IIiHApa 13/1eY, 3epTTey JIeT OeliHCe,

Tocinnin norukacel GOMBIHIIA:

—JIeIyKTHUBTI;

—aHaJUTUKAJIBIK;

—CHHTETHKAJIBIK.

Ochl  knaccuuKanusra >KaKbIH OKBITY OJICTEpl OKYIIBLIAPIbIH KBI3METIHJET]
TOYEJICI3IIK MEH MIBIFAPMAIIBUIBIK JI9PEKECIHIH KpUTepHill OOMbIHIIA JKacalabl.
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byn xikreyne U.5. Jlepuep mer M.H. Ckarkun OOMBIHIIIA OKBITYIBIH OSC 9/TiCiH OOJIim
KepceTy ychiHbLIaab! (1-kecte ) [2]:

1 xecte — OKBITY dicTepi :IHE 0JIAPABIH epeKuIeTikTepi

OKpITY omicTepi

Tyciamipme-
WJLTIOCTPALASIIBIK, SIIIC

- MyraniMHiH ic-opekerTi

AKMmapartel YChIHY (MyFamiMm
HEMece OHBI  aIMAaCTBIPaThIH
Kypai ApKBLIBI). Oxky

00BEKTICIMEH OKYIIBUIAP/IBIH iC-
OPEKETIH YVHBIMAACTHIPY.

| OKyLIBIHBIH iC-opeKeTi
bimimai  kaOemmay. Tycimy. Ecte
cakray (HeTi31HeH epIKTi).

1100211071 11 QDI ) (531 i ¢
AHBIKTAY.

JKOITapBIH

PempoxykTuBTik omic bimimai JkoHE aKpUT-0M JkoHE | bimimmai JKaHapTY. backamap
MPAKTHKAJIBIK 1C-OPEKET 9JiCTe- | KOPCETKeH YATLIep (MyFaiiMm, Kirarl,
piH  JKaHFBIPTyFa  apHAJFaH | TEXHUKAIBIK Kypaigap) HeTi3iH[e
TaIlCBIPMaHbl KYpacTBIPY JKOHE | OiTiM  MEH  OpeKeT  OmiCTepiH
YCBIHY. backapy KOHE | JKaHFBIPTY. EpiKTi jkoHE epikci3 cete
OpBIHIATYBIH OaKbLIAY. caxTay.

[IpoGremanbIk oic Maoceneni OasHmay oHe OHBI | bimiMal kaOpoimay. Axmapar TIeH

MPOOJIEMANBIK MOceeNep Typasibl Xa-
Oapaap Oomy. JKyleniaikke Haszap ay-
Iapy JKOHE MOceleHi memryni Oakbl-
may. IllermiM JTOTHKAcBHIHBIH Keleci
KagamaapelH oWma Oomkay. Ecrte
cakray (ke0iHece epiKci3).

OBPUCTHUKANBIK 9J1iC

[IpoGmemanap Typambl MoTiM-
neme. TaHBIMIIBIK KOHE MPAaKTHU-
KaJbIK TMPOOJIEMANBIK Tarchip-
Mayap/ bl MISNIYIiH JKeKe Ke3eH-
JepiH  OpbIHJAAyFa  apHaJFaH
TalCchIpMaJIapabl KYpacThIpy
xoHe ycbiny. llemimMuiH Kagam-
JapeiH  oxocmapnay.  OKymibl-
JIApJIBIH IC- OPEKeTIH OacKapy
(mpoOneManblK — JKaraasTTapbl

TaricerpmManbIg Oedmiri 0O0JIBITT
TaOBLIATHIH IBPHCTHKAIBIK
TarnchblpMaHbl KaObuaay. MoceneHiH
MIapPTTApPbIH TYCiHY. ¥Kcac ecenTepii
[IeTTy JKOJNJAPbl Typaibl OiLTiMAEpiH
TONBIKTBIpY. EcentiH ©Oip Oeuirin
nepbec miemy. OHBIH HOTHXKEIIEPIH
IIenry JKOHE TeKcepy MpoleciHie
031H-031 OaKkpLIay. Tanceipmara
0aliJIaHBICTBI ~ MaTEpPHAIABI  EepIKCi3

KypacTbIpy xoHe ycoiHy. [llenry
OapbICHIH OaKplay.

pETTEY KOHE KYPY). €CTe caKTayJblH 0achIM OONYBI.
3epTTeyIiiiK 9/ic [Hemimaepin Tady yuwiH | [Ipobnemansl kaObuiay HeMece Mo-
3epTTey MaCeJIeIepiH | celere Tayenci3 mikip aity. Mace-

JICHIH IApTTapblH TYCiHY. 3epTTeyaiH
xKocmapray KezeHzaepi (menrim). Op
Ke3CHIe 3epTIey aaicTepin
JKocmapiay. 3epTTey MpoIeciHe o3iH-
031 OaKplIay )KOHE OHBI asKTay.

3eprTey MaTtepuajgapsl MeH daictepi. OKBITYIbIH TYCIHJIPMe-UIUTIOCTPALUSIIBIK
O/IICIHIH HETI3T1 MaKcaThl -OKYIIbUIAP/AbIH aKMapaTThl UrepyiH yibiMaacTeipy. OHbI Oackaria
MYFalliM MEH OKYIIBIHBIH KBI3METIH aHBIKTaWTBIH aKNapaTTHIK-PEENTHBTI Jem aTayra
6omagpl. OChl o/1ic apKbUIBI MYFaliM JalbIH aKMapaTThl SPTYPIl TICUIIEPMEH JKeTKi3el, al
OKyIIbIIap OyJ1 aKmapaTThl KaObUIIAWIbI, O/l JKoHE ecTe cakTaiapl. MyFaimiM akmapaTThl
aybI3ia ce3 (SHriMe, 1opic, TyCiHiKTeMe), Oacma ce3i (OKYyJbIK, KOChIMIIA Kypaiaap), KOpHeKi
Kypannap (KapTHHaiap, cxemasiap, KHHO JKOHe TUapUIbMICD, CHIHBIITAFBI KOHE dKCKYPCHS
Ke31HJIeT1 TaOuFu 3aTTap), iC - OpeKeT TICUINEPIH MPAKTUKAIBIK KOPCETY apKbUIbI XKETKi3ei.
Okymbutap OUTIMAI WTepy VIIIH KaXEeT OpPEKETTEpl OpBIHIAWIbI, THIHAANHABI, Kepesi,

cesiHeni,

OKU/IBI,

OakpUTalifpl, JKaHa AaKMaparThl
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OaillaHBICTBIPAbl JKOHE ecTe cakranabl. ['oiuannusgarbl EBpPOJMHIBUCT MHCTUTYTBHIHBIH
3epTTeyiepl alTKaHIal agaMaapAblH KOIIUIiri ectireHaepiniy 5% xoHe keprenaepinid 20%
€CTEe CaKTaWThIHBI OenTuri. Ayauo koHE OcifHe akKmaparTel Oip yaKbITTa HaiijanaHy ecTe
cakray kabunetin 40-50% neiiin aptreipagsl. AKT TyciHaipMe-WIUTIOCTPAlUSIIBIK IICTIH
HETi31 peTiHIe aKmaparThl OpTypiai ¢opMaga YChIHAIBI XKOHE OCBUIAHINA OKY MPOIECIH
THIMAIpeK ereni. benrim Oip mMaTepwayabl 3epTTEyre KETETiH YaKbITThl YHEMJIEY opTalia
ecenmeH 30% Kypaiiabl, al allbIHFaH OUTIM KaJTa eIoyip y3arblpaK cakTanassl [3].

CabakTa OKBITYIBIH TYCIHIIpME-WUTIOCTpanrsuIbK oniciaaeri AKT-HBIH OpHBIH
MbIHAJIapJaH OaiKagaabl:

— aKmaparTelKk Marepuangapasl  (hoTocyperTep, cyperTep, Kopkazodanap)
MYJIbTUMEAMSIIBIK HBICAH/IA YChIHY MYMKIH/IIT1, OeiHEdparMeHTTep;

- OuTiM MEH JIaFIbLIap bl 00BEKTUBTI Oaranay MaKcaTbIHIa
ABTOMATTaHBIPBIIFAH OAKbLIAYIbI )KY3€re achblpy MYMKIHJIIT;

- OKyFa JIeTeH BIHTaHBl apTTHIPyFa BIKMAJ €TETIH OKY-TaHBIMJBIK MPOIECTi
OHTAWNAHABIPY, OKYIIBUIAPABIH  TAHBIMABIK JKOHE  IMIBIFAPMAIIBUIBIK  OENCeHAUTIrH
YKaHIaHIbIPaJIbI;

- JleHcaynbIK cakTay MOCENeCiH imIiHapa mienry MYMKIHJIT, eWTKeHi OalaHbIH
COTCI3/IIKKE YIIbIpay KOPKBIHBIIIBI OeiTapanTanabIpbuIa sl [3].

@usnka cabarbIHBIH SPTYPIIi Ke3eHAEPIHAE OKBITYIBIH TYCIHAIpME-HILUTIOCTPALUSIIBIK
OMiCiH KOJ/IaHy MYMKIHAIKTEPiH KapacThIPbIPAUbIK:

- TyciHAipMe-HILTIOCTPAIUSIIBIK 9TICTIH ePeKIIeITIKTEePi:

- CabakTa KOpHEKUTIKTI malijanany AeHIeiiH apTTBIPY;

- CabaxTbIH OHIMIUIITIH apTTHIPY;

- OKymbappl,  JalbIHIBIFBIHA OaliaHbICTEl cabak OapbIChiHAa OepiiareH
MaTepHalIblH KapKbIHBI MEH KOJIEMiH aHBIKTayFa OoJajbl;

- backa moHaepMeH noHapaiblK OaiIaHbIC OpHATY;

- dusnka MyFaliMAEpiHIH JKETeKIIUINiIMEeH OKy OafjapiaManapblH  Kypy
OOMBIHINIA OKYIIBLIAP/IBIH K00aIbIK KbI3METIH YilbIMIAcThIpY [3].

PenpoayKTHBTI ofiic OKYIIBUIAp/bIH JaFAbUIapbl MEH KaOlLIeTTepiH KaJbIITacThIpyFa
OarpITTanFad. byFan MyfaniM yChIHFaH jkarjaiiap menOepinae Oananapaa 6ap Ourimal yiri
OOMBIHIIA KOJNJaHy apKbUIbl KOJ KeTki3iieni. TamcelpManap JKyHeciHIH KeMeriMeH
OKYIIBLIAPIBIH 1C-OpEeKeTI YHBIMAACTBIPBIIAILI, Oapaa 6ap O11iM/1, COHIAN-aK MPaKTUKAIBIK
1C-9peKeTTIH ToXKipuOeciH OipHelIe peT )KaHFbIPTY/Ibl KapacThIpa sl [4].

binim Gepy xyleciHIe OKBITYAbIH PENPOIYyKTHUBTI dici OypbIHHAH KOJIJAHBUIFaH,
COHJIBIKTAH OHBI JACTYPJIl dicTepre KaTKbpI3yFa 0oiajipl. ©nic OypbIHHAH KOJIJaHbUIFaHbIHA
KapamacTaH, OJl YHeMI >KeTUAIpLIiN oTeIpAbl. Erep penpoaykTHBTI 9Jiic 6acTankplia KaHaai
OonFaHbIHA OKYTiHETIH OOJcak, OHJa OJ JOpICTepi JKMHAKTay »JKOHE 3epTTeNreH
dbopmyranapap! KOIIaHy JaFIbICBIH KABIITACTBIpyFa OaFBITTANIFAaH KapanmaibiM Macesenepi
HIeNTy TYPIHAE KOJJAHBUIIBL. ©3repicTep acCUMMWISALUS JIEHTeHiH apTThIpyFa, KOPHEKITIK
KYypaJlgapblH FBUIBIMU (hakTiiepMeH OaillaHbICThIpYFa, COHAAl-aK MHTEPAKTUBTI Kypajaapabl
(OeitHe, aHuManus, ayJqu0) NPaKTUKAIBIK cabakrapra eHri3yre OarbITTanFaH OipKaTap
ANTOPUTMACP/Il KEHIACTYTE ocep eTTi [4].

Jlecex Te, OKBITY QJICTEpiHIH TE€K OH >XKaKTapblH FaHa aifta Oepy aypeic emec. Kes
KEJITeH SICTIH YThIMJBI TYCTapbIMEH KaTap, OHBIH Kepi acepiiepi e 6omnanbl. KanapTouiran
OKBITY Oar/iapiamMacblHa COHMKec OKBITY OapbIChIHAA PENpOAYKTHUBTI OJICTIH ©31H FaHa
Koijany eTe Tuimci3. Cebedl on KOJNAaHbULy TocUIiHE Kapall aacTypiai Outim  Gepy
OarapiamachiHa JKaKbIHBIpaK Oonbin kenemi. Con cebenti oHBI 0acka Ja 3aMaHayHd OKBITY
OMICTEpIMEH apallacTHIPHIN KOJIJAaHFaH ©Te THUIMII Oosambl. MoceneH, penpoayKTHUBTI 9MICTi
TYCIHAIpME-HIDTIOCTPALIUSIIBIK OIICTICH OalIaHbICTRIPHIN NaigananFran THiMIl. by exi omicTi
OipikTipin (Qu3MKaHBI OKBITyAa KOJJAHYIbl MBIHA PETHEH TYCIHIIpyre OoJajbl: >KaHA
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TakpIpbIlTel AKT-HBI KOJIaHy apKbUIBI TYCIHIAIPY (BHAEOMaTepuaniap, ayJauomMaTrepraiiap,
claia 1Moy JKoHe T.0.) XoHe (PHU3MKAIBIK KYOBUIBICTBI TYCIHIIPETIH JIEMOHCTPAIUSIIBIK
OKCIEPUMEHTTI MYFAJIIMHIH TYCIHJIIpyl HEMece OKYUIbUIApFa OpBIHAAyFa TalceipmMa Oepy.
PenpoaykuBTi 97ICTIH OH JKOHE Tepic skakTapsl 6ap (2-kecte) [5].

2 kecte — PenpoayKTHBTI OKBITY J1icTepiHiH OH JKdHe Tepic JKaKTapbl

PenponykTHBTI OKBITY 9/iCiHIH OH >KaKTapbl PenpoayKTHBTI OKBITY 9iCiHIH >KaFbIMCHI3
KaKTapbl

*  omicTi YHBIMAACTBIPYABIH YHEMJWJIITi, | ¢ TamchlpMaiapabl OpbIHAAYFa IIBIFaPMAIIbLUIBIK
SAFHH apHalbl TEXHUKA MEH KaOIBIKTHI Ke3Kapacka HKOJ OepMeiTiH KaTaH
KaxeT eTHeiai; AITOPUTMAEY;

. KbICKa  YakKbIT IIIIHAE  MYFaJIMHEH | * OKYIIBUIAPIbIH OHIay KaOlICeTiHIH MKEMILIIr]
OKyIIbIJIApFa YJIKSH KOeJieMJIerl aKmapar MEH TOYeICI3IriHIH JaMyblHA Tepic acep
Oepyre BIKIAT eTeIi; eTeri;

* KaHa OKy MarepHallblH Wrepy MpOoIeci | * TEOPHSIIBIK JKOHE MPAKTHUKANBIK OimiM amyma
OHBI TOXKIpHOEme Karap KOJIIaHyMEH MaHBI3IBI OOJIBIT TAOBUIATHIH 131€y JKOHE
KaTap >Kypeni; 3epTTey KbI3METiH )KOKKA IIBIFapajbl;

*  TEOPHAIBIK OUTIMII €CTe caKTay J>KOHE | * JKHi KOJNJaHFaH Ke3me oa (opMajibIbUIBIKKA
KaliTa ©HICY MYMKIHJIKTEpiH KEeHEHTyTe aliHamanel, anx OuriMal wWrepy IpoIeci
OarbITTaJIFaH. "MEeXaHUKaJBIK €CTEe CaKTayFa'aHaIaIbl.

[IpoGnemanblK OKBITY-IPOOJIEMANbIK JKaFAalbl KYpy >KOHE MOCENEHIH MIeIIIMIH
I3neyni 6ackapy apKbliIbl HAKThI HIBIFAPMALIBUIBIK MTPOLIECTI MOJIENIBJCYTE HET13A€ITeH OKBITY
oicTepl MEH KypalJlapblHbIH Kyiiecl.

[IpobnemanblK OKBITYbIH MAaKCaThI-FBUIBIMA ~TaHbIM MeEH OUIiM  JKyleciHiH
HOTHDKEJIEpIH FaHa €MeC, COHBIMEH Oipre OChbl HOTHXKENEpAl ajly KOJbIH, OKYIIBIHBIH
TaHBIMJIBIK TOYeNCI3MIriH KaJdbIITACTBIPY JKOHE IIBIFAPMAIIbUIBIK KaOlleTTepiH IdaMbITy.
[TpoGneManblK OKBITYIbl YUBIMIACTBIPYABIH HETI31HAE OKYIUBIHBIH 13JEHYIIUIK OKY-
TaHBIMJIBIK i1C-9peKeTi MPUHLUII KaTbIp. [IpoOieManbIK OKbITY Ke3eHIepi:

—  ’KeKe TYIFaHBIH HIBIFApPMAIIbUIBIK OSJICEHIUTITIH Talal eTIeUTiH aKmapaTThIK;

—  9peKeTTi KalTaslay bl ’KoHE OPBIHAATY COTTUIITH OaKbUIayIbl KAMTUTBIH KaTTBIFY
[6].

[TpobnemanblK oJiC, OpWHE, OKBITY NPOIECIHIEC OKYIIbUIAPBbIH IBIFAPMAIIBUIBIK
KaOUTeTTepiH KaJBINITACTHIPY MaKCaThIHAA KOJJIaHyFa €H THIMIl omictepAid Oipi. [ereamen
OHBIH J1a Oenrini Oip mekTeynepi oap:

—  yakbIT 06Jy KaKeTTUIIr — MpoOIeMalbIK TarChlpManap/bl MEHIyre OKyIbiFa eTe
KOIl yaKbIT >KyYMcalaabl, OyJ1 ©3 Ke3eriHe, OKYIIbUIApAbIH OOMBIHIAa KaXETTi OuIIM MEH
JIaFBIHBI KAJIBIITACTRIPYAa KEAePri Kacan Ibl;

—  MPaKTHKAJBIK JaFbUIapabl KAJBIITACTBIPY MaKCAThIHIA MYFaJIIMIEP TYPFhICBIHAH
a3 KOJIJJAHBLTYBI.

Bbyn onicTiH MyHJail mekTeyiepiHe KapamacTaH, OHbI OKBITYJa THIMJI MaiifaiaHy
OKYIIBUTAP/IBIH IBIFAPMAIIBUTBIK KaOUIETTePiH KaJBINTACTHIPHINT KaHa KOWMAaM, OJiapIIbIH
IIOHTE JIET€H KbI3BIFYIIBUIBIFBIH Allly/1a MaHbI3/AbI pOJT aTKapasbl.
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I-cyperTe mpobaemManbIK TarcelpMaiap/sl HIeNTy /1€ OPhIHAANATHIH OPEKETTep peTiMeH
KOPCETIITEeH.

KubIHABIKT6IH MOHIH

Moceneni memnryai Tpobuemasic mYCéHy vt
& . «—
S— TeyIf[C (I: | *ernaiins natiza npoOJIeMaHbl KOO
P py 0O0ITyBI
l'unoTe3anbIy gomeni emrim xonmapsH Taly

1-cyper — MaceJeHi 1Ienyre apHaJfaH JpeKTeTTep MUK

[TpoGneManbIK OKBITY TPUHIIUATITEPI:
TOpOMENeHYIIIEPiH )KYMBICHIHIAFbI TepOECTIK;

- OKBITY/IBIH JaMy CHIIATHI;

- OUTIMHIH SPTYPJIi caaapblH KOJIaHYIaFbl HHTETPALHS XKOHE O3TePrilliTiK;

— AITOPUTMAEITEH JUIaKTUKAJIBIK TarchlpManapAbl KOJIJaHy.

[IpoGmeManblKk OKBITY TEXHOJOTHSCHI PEKHUMIHIAE cabaKTapabpl MOACIBIACYIIH
HETi31H/1e )KaTKaH Heri3ri oenriiaep:

— npoOieManbIK Karaainap kacay;

— npobiemManapabl menry Ipolecinae OKYIIbUIapAbl OKBITY;

- 1371ey KbI3MeT1 MeH O1TiM/Il JaliblH TYpAe UrepyaAiH yinecimi [7].

[TpobGnemanbik >xargaii-Oyi skaHa OUTIMIII JKOHE OJIapAbl ayAblH aHA TOCUIAEpIH
137ey1l KaKeT eTeTiH WHTEeJUIeKTyalabl KUBIHIBIK >Kafmaiibl. [IpoOneManbik >karmaiiap
KoOlHece MpoOJIeMalbIK CYPAaKThIH KeMeriMeH xkacanaabl. [IpoOmemManblk CypakThiH Keleci
Oenrinepi Oap:

— Kapama-KalIbUIbIK TYpiHAe Maiaa 00onaTelH KYpACIiiK;

— CBIMBIM/IBI Ma3MYH;

— KBI3BIKTHI (popMma;

— OKYIIIBIFA KOJI )KETIM/I KUBIH/IBIK JCHTeHi.

ITpobnemansik ecenti menryne Oenrini O6ip opexeTTep Ti30eri opsiHAanaabl. Myranim
OKYBIIIBUTApFa TPOOJIEMAIIBIK €CenTi OepreH yakbITTa OHBI eIy KE3€HJEpIH /i€ aHBIKTaIll

Oepyi THiC.
[TpoOneManbIk skarmaiiapasl TyABIPATBIH MaKCaTTBl TYpHAE KYPBUIFAaH MIiHIETTEp
KUBIHTBIFBI MPOOJEMaJbIK OKBITYIbIH HEri3ri (QYyHKUMSACBIH — OUIiM Oepy Ma3MyHBIH

HIBIFAPMAIIBUIBIK  TYPFBIAAH Wrepydl, ILIBIFApMaIIbUIBIK KbI3SMET TOKIPUOECIH Hrepyl
KaMTaMachl3 eTyre apHaJFaH.

[IpoGnemanblK OKBITY TEXHOJIOTHSCHI PEKUMIHAEC Ca0aKThl MOIETBILY Ke3iHe
OKylIbUTapFa ca0aKTBIH op Ke3CHIHJEe o3 OeTiHIIe >KYMBIC iCTey YIIIH HpoOiIeMaibIK
TarcelpMaliap KYMECiH OpbIHAAy KaXKET €KEeHIH eCKepy KakeT. ©3 OeTiHIIe KYMBIC 1cTeyre
apHaJFaH TalchlpMalap OKY MaTepUaiblHBIH IUAAKTUKAJIBIK MaKCaTbl MEH Ma3MyHBI
OoifpIHIIIA ©3apa 0alIaHBICTHI OOTYHI KEPEK.

[TpoGnemManbIK ecemnTi Iienry anroputMi 4 ke3eHHeH Typajsl (3-kecre) [8].

Tanceipma Nel. MexaHuKanbIK 3HEPTUSHBIH 11IK1 SHEPTUSFa aybICYbI.

XKana marepuanpl KapacTblpMac OYpbIH SHEPrUsl YFBIMBIH, MEXaHUKAIBIK SHEPTUs
TYpJIEPIH, SHEPrUsHBIH CaKTaly 3aHblH, 1IIKI SHEPrus YFbIMBIH KalTajay MaKCaTbIHAA
dpoHTanbAbl cayanHama (HeMece (U3MKAIBIK IUKTAaHT, COJaH KeWiH e3apa Oakbuiay)
Kypriziesni.
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3 kecre — [IpodiieMaJIbIK ecenTi menry aaropuTMi

1-ke3eH Moceneni Tyciny. Okymbiiap cedem-camgapiablK OaimanpIcTap Ti30ETiHAeT! aMaKThIK
Here mainma OONIpl JETeH CYpakka OalIaHBICTBl KAWIIBUIBIKTBI amajabl. by
KaWIIBIIBIKTEI TUTIOTE3a apKBUIBI MISIIYTe 00JIa b

2-Ke3eH I'umore3anpl TYKBIPBIMIIAY.

3-ke3eH MoceneHi mrenty TUIOTE3aHbIH oJICIi OOJBIT Ta0bIIaAbl. [ MIIOTE3aHbI TOJIENIEy KO-
JIAPBIH 13/1ey OKYIIbLIAPAaH TAICHIPMAaHbl HEMECE CYPAKThI KalTa KYPY/Ibl Taal eTel.

4-Kke3eH 3epTTeneTiH ce0en-caaapiblK OaiIaHbICTap TEPEHACH TYCETIH XOHE TaHBLIATHIH

00BEeKTIHIH HeMece KyOBUIBICTHIH KaHa KaKTaphl alTbIIATHIH Kbl KOPBITHIHIBL.

[Tpobnema. MakcBem1 MasTHUTIMEH TOXipuOene MEXaHWKAIbIK SHEPTUSHBI CaKTay
YKOHE TYPJCHAIPY 3aHbIH 0y3y Oap ma?

Makcat. DHEprusiHbl CaKTay >KOHE TYPJCHIIPY 3aHbl TEK MEXaHHKAIBIK KYOBLIBICTAP
aillMarpIMEH IIEKTEIMEHTIHIH KOpCeTy.

Kypan-xa0apik. MakcBeIUIIiH IITATUBTET1 MAsITHHT! .

JKyMBICTBIH OpbIHAQIYbl. MasTHUKTIH >kiOlH OHBIH OCIHIH aiHalackiHa OypaHbI3.
MasTHUKTIH KOFapFbl TO3WIUACHIHAA OHBIH IOTCHUUAIIBIK SHEPIHsACHl MaKCHMAJIbI
6omagpl. bi3 MasgTHUKTI alfHANABIPBIN, KyJIayblH JeMOHCTpanusiaiiMbl3. TemMeHri no3unusaa
MasITHUKTIH KHHETHKAJIBIK YHEPTUSACHI €H YJIKeH Oomanel. Ochliaiilna, OKyIIbUIAp JEHEHIH
NOTEHIMAJI/1bl, KHHETUKAJIBIK KOHE TOJIBIK YHEPIUACBHIH €CKE TYCIpei.

MasITHUKTIH TOJIBIK SHEPTHsACHl yaKbIT ©T€ Kejle a3asThIHbIHA JKOHE DHEPTUSHBIH
CaKTaJlybl MEH ©3repy 3aHbl Oy3blJIFaH/IbIFbIHA Ha3ap aydapasbl.

Mocene TybIHAAWIBI: HENIKTEH KO3FAIBICTAFbl MAasTHHUK Oipa3 yakbITTaH KeWiH
TOKTaW1b1? DHEPrUsHbI CaKTay KOHE TYPJICHIPY 3aHbIH Oy3y Typaiibl aiiTyra 601a ma?

OKymIbUIapMEH COIJIECKEHHEH KeWiH, olapblH OapiiblK HYCKajlapblH KaObuijam,
naibIMIan KOPBITBIH/bIFA KETe .

MasTHUKTIH ayara YHKeJiCl OHBIH TeMIepaTypachlHbIH OiplliaMa >KOFapbUlayblH
TyJbIpajibl, Ta3 MOJIEKYJIATAPBIHBIH KO3Faldy >KbUIIAMJBIFBIH apTTHIPAbl, JE€MEK OJap/blH
KMHETUKAJIBIK JHEPrusicblH apTThipaabl. JKinTiH Oypanybl MoJeKysajgapblH OipiKTipim,
OJIapJIblH MOTEHIMAJBIK AHEPTUsChIH apTThipajbl. OchLiaiilna, JEHEHIH MeXaHUKaJbIK
SHEprusichl "xKofanbll Kernenil", Oipak e3apa OpeKeTTeCy HHEprusicbl MEH JACHEHIH 1IIKi
SHEPTUSACHI JETl aTaJaThIH MOJIEKYJIANap/IblH KO3FabIChIHA aifHa b [9].

OBPHUCTUKAJIBIK OKBITY TYJIFara OaFrbITTaJfaH OKBITYMEH J€ TBIFBI3 OaillIaHBICTHI.
OBPUCTUKAJIBIK OKBITY/IbIH HET13T1 QYHKIMSIIAPHI:

- OLTIM MEH 1C-OpEKET TICUIIEPIH 63 OETIHIIIE UTepPY;

- IIBIFAPMAIIbUIBIK OMJIAayAbl JaMbITy, OUTIM MEH JaFblIapAbl MPoOJieMalIbIK
KarJaifra Kkeupy;

— JOCTYPJI1 KaFaia skaHa mpooIeMaHbl Kepy;

- 3epTTeseTiH OOBEKTIHIH jkKaHa OenTiIepiH Kopy;

— KBI3METTIH OCJT1JI1 TOCUIIEpiH TYPIACHIIPY XKoHE )KaHAIAPIH 63 OETIHIIe KYPY;

- OKYyIIbIIapFa OeJICeH 11 TAaHBIMJIBIK KapbIM-KaThIHAC S/IICTEPIH YHPETY;

- OKY MOTHBAIUSCBIH JaMbITy [5].

OBPHUCTUKAIBIK  OKBITY JaMyIIbl JKOHE MNPOOJNEMalblK  camalibl  OKBITYZaH
epeKIeNeHe/li: OKYIIBIHBIH FaHa eMeC, COHBIMEH KaTap OHBIH OUIiM Oepy TpaeKTOPHUSCHIHBIH
JlaMybl, OHBIH 1II1H]Ie MaKCaTTap/Ibl, TEXHOJIOTHSIIAPBI, O111M Oepy Ma3MYHBIH JaMbITY.

OKBITYIBIH 3BPUCTHKAIBIK 9JIiCI MyFalTIMHIH OKYIIbUIapFa KeOipeK ToyesCi3MiK IMeH
HIBIFApMAIIbUIBIK 13/1€HIC OepyiHe MYMKIH/IIK Oepe/l.

Maocene MbIHAIA, HBPUCTHKAIBIK O/IC AapKBUIbl IIBIFAPMAIIBUIBIK KaOijgeTTepai
KaJIBINTACTBIPY 9MIICTEMECIH jkKacay Ke31H/Ie MyFaJIiM MbIHATAP/Ibl €CKEPY1 KaXKeT:
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- OKYUIBLIAP Y KbIMBIHBIH 1aMYbIHbIH JKaJIIIbl JE€HICH;

- HIBIFAPMAIIBUIBIK KaOIJIETTEPIH KAJIBITACTHIPYIBIH JKaC ePEKIIETIKTEPI;

- OKYIIBLIAPIbIH JKEKE €PEKIICITIKTEPI;

- OKY TIOHIHIH €peKIIeTiKTepi.

[IprrapMaIbuIbIK Ka0IeTTepiH KAIBINTACTHIPY MAPTTAPHI:

- OiniMHIH OH ceberntepi;

- OKYUIBUIAP/IbIH ©31H/IK KbI3METIHE KbI3bIFYIIBUIBIK;

- IIBIFAPMAaIIBLIBIK OCJICeH IUTIK;

- YKbIMJIaFbl OH MUKPOKJINMAT;

- KYILTI SMOLMsIIAp;

- 1C-OpeKeTTeP Il TaH1ay EPKIHITIH Oepy, )KYMBICTBIH ©3TePTillTiri.

Kp3mer npuHImnTepi:

- OKBITYJBIH KpEATUBTLNIr (MyFajdiM MEH OKYIIbUIApABIH IIbIFapMaIIbLIBIK
MYMKIHJIIKTEPiH iCKE achIpy);

- OKYIIBUTAP/IBIH CyOBEKTHBTI TOKiprOeciHe cyiieny (OKBITY Ko3AepiHiH Oipi);

- OKBITY HOTWXKENEepiH e3eKkTeHaipy (amran Oumimzaepin, OimikTepi MeH
JaFAbUIApbIH MPAKTHKAA KOJIAAHY);

- OKBITYJIbl Japajlay oHe capajiay (OKyIIbUIApFa JKEKe >KOHE capajlaHFaH
Ke3Kapac);

- OKBITYIBIH KYHEITIIT;

— OKYy TIPOIIECIH/IC OKYIIBUIAp MEH MYFATIMJIEPAiH IIbIFapMallbUIbIK e3apa ic-
KUMBbUIBI[ 10].

Jlemek, MyFalliMHIH MiHICTTEPI:

- ¢u3nka OOMBIHIIIA OKYIIBUIAPABIH O171iM KOPbIH YHEMI TOJBIKTBIPY;

- KaJmsl O11iM Oepy aFblIapblH JAMBITY;

- HIBIFAPMaIIbUIBIK OMIAYAbI TaMBITY;

- OKYUIBUTAP/IbIH HIBIFAPMAIIBUIBIK AEPOECTITIH JAMBITY;

— KaJIbl MIBIFAPMAIIbUIBIK TYJIFaHbI OKBITY Mpoliecinae Topoueney [10].

OBPUCTHKAIBIK OKBITYBIH 631 )KEKeJIereH diicTepre OeiHen:

- TaHbIMBIK 9iCTED:

"OMmip cypy" amici

OJIICTIH MOHI: CEHCOPJIBIK-OCWHEN! XKOHE aKbUI-OM HICSUIApBIHBIH KOMETIMEH ajlaM
3epTTeseTiH 00BbEKTIre Ha3ap ayapyFa ThIpbICa/lbl, OHBI 1IITEH CE31HIM, TAHH/IBI.

Tanceipma Ne2. Ci3 xyTipin Keje »KaThlll, aifHaHbI KOJIBIHBI3FA aliblll Kapaiicel3. Erep
Ci3 JKapbIK KbUITAMJIBIFBIMEH JKYTIpCEH13, Ci3 ©31Hi3/11 aiiHaa kepeci3 0e?

Kayaosr: Kok. KemaamabIKTel KOCYIBIH PEISTUBUCTIK 3aHbl (KBUIAAMIBIK YIIiH
JlopeHu TypaeHaipyi) OolbIHIIA:

v = (v + 1) (1 + 22 (D

c2

(dopMynacelHIa v, XKOHE VU, - KOCBUIATBIH KBUIIAMIIBIKTAP, C - KAPBIK KBUIIAMIIBIFBL. V1 JKOHE Vy<<C
YILIiH >KbUIAaMABIKTEI KOCY (OpMyJachl KIaCCHKAIBIK KOPiHICKE JeliH TOMEHICUTIHIHE KO3 KETKi3y
KHBIH eMeC: V = vy + U,. SIFHu, aiiHa eIITeHeH1 KOpCeTIen .

Tanceipma Ne3. Ci3 cemcepiecyiicis, ci3liiH 0eTiHi3 TeMip MackaMmeH KoprairaH. Ci3
KepepMeHIep/Al Kakchl Kepeci3. Tamcblpma: HENIKTEH Ci3 JKYPTIIBUIBIKTBI Kepecis, al
KYPTIHIBUIBIK C13/11H OeTiHi3al kepmeiai? [11].
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XKayaObl: OliTKeHI ceMcepiieCylIiHiH Ko31He TOp apKbUIbl JKETKLTIKTI KapbIK TYCEl.
bi3 cemcepnecymriHig OeTiHE Kapacak, CEeMCEpJeCyIliHiH OETIHeH IIaFbUIBICKAH KapbhIK
METaJUl KOPFaHbIC TOPHIMEH MIAIIBIPAIIbI.

CeMaHTHKAJBIK KOPY 9JIiCi

OJIICTIH MOHI: 3epTTENeTiH O0bEKTire Hazap ayJapy OHBIH ce0eOiH, OHIAFbI
UJESHBI, 1IIKI MOHIH TYCiHyTe (Kepyre) MyMKiHIiK Oepesi. OHBI KOJNJaHy YIIiH Oenriiai Oip
KOHUI-KYH Kypy KaxkeT. Kemexkni cypakrap KoibuTysl MyMKiH: "OyJ1 00BbeKTiHIH ce0eli Hexe,
oHBIH MbIFy Teri?", "Hpican kamai >kymbIC icTeli, OHBIH imriHae He Oomanbl?", "Here on
Oacka emec?", "Here Oynait 60mansi?y.

Tanceipma Ne4. Maccacel MeH keJieMi OipJielt eki KybIc map Oipaeit 60siyMeH OOsIFaH.
Bip map amoMuHMiiEH, eKiHIIICI MBICTaH acajaraH. KailChbIChl allfOMUHUIIIEH >KacayFaH,
KalCBICHI MBICTAH JKacaJFaHbIH OUTY/IIH €H OHAl >KOJIbl KaH1aii?

XKayaosr: [lmamerpi 100 MM OonaTblH €Ki KybIC HIapAblH canMarbl 1 Kr, Oipak
ATIOMUHUIIIH KaOBIPFaChIHBIH KAJIBIHABIFEI 16,4 MM, an Mbic 4 MM. byraH ke3 jkeTki3y YIIiH
Ci3 mapJbpIH Maccackl MEH KOJEMiH ecenTey KalbKyJSATOPBIH Maijanana amacei3. Pac, Tasa
MBIC YUIIH KalbKYJISTOPAa MbICAT TaOBUIFaH KOK, COHJIBIKTAH JK€3 albIH/AbI, OUTKeH1 Oy
KOpbITIIaga MbIc Kem. Kybic Ta3a MbIC HIapBIHBIH KaOBIPFachl OJaH Ja JKyKa OOJajbl.
[Mapnapapl cyra OaThIpYIbIH Maiachl KOK, OMTKEHI ApXHMMEI KYILIl KOHE IapiiapablH
keusieMi Oipzeid. [llapnapra coFbUTFaH ABIOBICTHI AHBIKTAY KUBIH, €Ki METAJUI Ja KYMCaK.

Omapapl  aifHanABIPY FaHa Kamaael. AMHaIManabl KO3FANBICTBIH KHHETUKAIBIK
HEPTHUACHI

_ v
B, =2 @
Mymnnarsl, sgHU (2) dopmynanarsl J-uHepuuss momenTi. Cdepa yIIiH MHEpPUUS MOMEHTI
2 .2
gmrz, KaTThI IIap YIIiH Emrz, SFHU map cdepara HEFYpIIbIM yKcac 0oJica, KybIC, COFYPIIBIM YJIKESH

WHEPIIMS MOMEHTI O0JajIbl.

Erep exi map ma Oip yakbeITTa KeJyiOey >Ka3bIKTBIKTAH TYCIpUice, OHJA ATFOMUHHMA
OipiHII 00BN alfHANIAbI, OMTKEeH1 Oypaity YIIiH a3 KHHETUKAJIBIK 3HEPTHUs KaKeT 00JIaibl.

l'unep6oaun3zanus aaici

OMICTIH MOHI: TaHBIM OOBEKTICI, OHBIH JKeKe OeJlKTepi HeMece KacueTTepi oiIia
apTazpl Hemece aszasnabl. HBICaHHBIH »aHa KacHeTTepi Keie TalChIpMaHBbIH epeKIie
ujessapsl MEH LIeNIiMIepiHe oKele .

Tanceipma NoS5. Erep skepaiH maccackl KYHHIH MaccachblHa TeH OOJIbIM, OJIapIbIH
apachIHAaFbl KAIIBIKTHIK ©3repicci3 Kayca, XKep KbUIbIHBIH Y3aKThIFbI Kanail e3repep ezi?

Kayaosr: Kep Kyn-Xep »xyieciHiH Macca LEHTpIHIH alHalachblHAA alHAJIAJIbI.
KyHHIH Maccacel KepjiH MaccachblHaH OipHelle ece Kell OOJFaH[bIKTaH, >KYHeHIH Macca
IEHTpl KYHHIH IEeHTpiMeH Oipjeil nen caHayra Oomanel. Erep KepniH Maccachl YIIFaublIl,
KYHHIH MaccacbliHa TeH Ooiica, onaa Oy xkarnaiina Kyn - Xep xyiieciniyg macca nentpi Kyn
MEH ep apachbIHIaFbl KAIIBIKTBIKTBIH OpTachiHAa Oomap exmi, sfHU JKep OpOHMTACHIHBIH
panuychl eki ece azaiiael. Erep ci3 Oipinmn xarmaiina XKepnix aiinamy nepuonsiH Ty, an
exinmi xarmaiiina T, gen 6enrisieceHis, onga Keruiep 3aHbl OOWBIHIIA MBIHAJIAH TEHTIKTI
anyra 6onazpi(3) xone (4):

2 3
2
Ty
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strHn JKep JKbUTBIHBIH Y3aKThIFbI 22 ecere KeMHIi.

- IsrrapMaIibUIbIK SiCTEP:

Oitnan Taby oici

OJICTiH MoHI: OenTii Oip aKpLI-0i OpEeKEeTTEePiHIH HOTHKECIHIE jKaHa, OypbIH Oenrici3
eHIMII kacay. bip 0OBEKTIHIH KacHeTTepiH EKIHIIICIHIH KAaCHeTTEepIMEH alIMacThIpy; Oacka
opTazarbl OOBEKTIHIH KaCHeTTEpiH i37ey; 3epTTeNeTiH OOBEKTIHIH 3JIEMEHTIH 03repTy KOHE
JKaHa KaCHETTEPiH CUIATTay CUSKTHI 9/1iCTep KOJAAHbLIA IbI.

Tanceipma Ne6. dusnkaga aysIpiablK KYIIl Typayibl TYCiHIK Oap. An "KeHumik Kymm"
6omysl MyMKiH 0e? CoHpa oy KaHjal (pU3MKaIBIK KYOBLIBICTApIbl cHUOATTaUThIH emi? O
Oacka kKaHmai usuKanplk maMatapMeH OaimanpicThl Oonap emi? "XKeHunmik kymin" 6acka
mamMaJapMeH OalIaHBICTBIPATBHIH (DOPMYJIaHbI KacaHbI3 )KOHE HeTi3AeHI3 [12].

XKayaOpl: skeHUIIIK KYIIl aybIpJbIK KYIIiHE Kapama-Kapchl Ky OoiceiH. bi3 Gacka
KymTepai 6ip — OipiHe KapaMa — Kapchl KOSIMBI3: KBICHIM KYIII - TIPEK PEaKIUsSCHIHBIH KYIII,
TapTy KYILIi-YHKeNic Ky, SFHU KapaMa-Kapchl KYITep KasipAiH e3inae 0ap, sFHH "KEeHUIIIK
Kymni" - 6y OypbeIHHAH OENTisli KYIITIH eKIHII aTaybl, OUTKeHI aybIpibIK Ky Fa-ra kapama-
Kapchl, COJ CEOETTi OJ1 )KeHUIIIK KYIII.

"Erep........ » 9Jici

OJICTIH MOHI: CHIIATTaMa jKacallaJbl HeMece erep oaleMiae Oip Hopce esrepce,
o0BekTiie e3repicTep Oojica, He OONATBIHBI Typallbl CypeT caiblHajbl. MyHAal oic KU
KaOiJIeTiH JaMBITHII KaHa KOHWMai, HaKThl QJIEMHIH KYPBUIBIMBIH, OHBIH HETi3Ti (PM3UKAIBIK
HET13/IepiH KaKCHI TYCIHyre MYMKIHJIIK Oepei.

Tanceipma No7. Erep XKepmin e3 ocinae Hemece KyHHIH aliHanackiHIa alHay
OarbITBIH Kepi OarbITTa ©3repTCce, JKBUIIAFBl KYHICP CaHbI Kaiai e3repei?

XKayabwr: bizgig xep mianerambi3 03 ociHze xoHe KyH aliHanmachlHAa opKamiaH Oip
OarbITTa - carar TUIiIMeH aliHanaael. O ©3 OCiHIH aifHanmacklHAa O1p alfHaIBIM kKacaraHzaa, Oip
KYH, aJl KYHHIH aiiHanacelH/a Oip >kbul eTeni. Erep sxep kepi 6arbiTTa O6asty Oypbuica, KemiH
OarbITHIH ©3TEepPTY/ICH 0acKa eITeHe o3repMei/il, an baThICThIH OpHBIHA ©3€HAEP/IiH HIBIFBIC
JKarasaysapbl Tik 6omanel. COHBIMEH KaTap, KbUIAAFbl KYHIEP CaHbl 2-T¢ a3 00JIaabl.

"Mura madysun" (OcOopH 91icl) xoHe cuHekTuka aaici (I'opnon axici)

Tanceipma Ne8. O3nepiHi3 OUIETIHICH, JEKTp SHEPTHUSACHl YIIIH TapTy >KOHE UTEPY
Kymrepi Oap. AybIpJIbIK KyIIl YIIIH HTEpriml KywmTep Oomybl MyMKiH 0e? JKayanTbl
HerizneHi3[12].

XKayaObr: F. ~ m ekeni Oenrumi. bipak erep ci3 ¢u3uka 3aHIapblH YCTaHAThIH
OoJsicanpI3, oA F, 601ybl Kepek skoHe MyHa (5) ¢popMysia OpbIHIaTA b,

F+F =0 (5)

Urtepy Kymi aHTHMaccara NpONOpUUOHANIBI Ooiysl Kepek. bipak erep
TPaBUTALIUSAIIBIK OPIC ~ IEHEe SHEPTHUSACKHI 00JICa, OHA UTEPTIII OPiC SHEPTUSHBI CIHIPY1 KEPEeK.

Tanceipma Ne9. AFbIH cyabl Tasi3 blAbICKA KYHBIHBI3. KaGaTThlH KaJdbIHIBIFBL 5 -7 cM
00TyBl KEpeK, COAaH KeWiH TaMIIybIpFa oA TYHOACBIH caibIHbI3. TaMIIysIpJIbIH 00C YIIBIH
cy OeTiHIH acThiHa 2-3 cM TepeHIikke abaiiman TycipiHi3. TaMminrybIipiaH CYMBIKTBIKTBIH a3
MOJILIEPIH CBIFBIN, TaMIIYbIpAbl anbil TacThnanbid. Cyna epikTi Typae Hoa TyHOAChIHBIH
KejeMml Kajail mnaiiga OonaTbiHBIH OaliKaHbI3, oy Oady JedopMalUsIaHbIl, MKOFapbl
keTepineni. On cy GeTiHe )KeTKeHe, HoJl TYHOAChIHBIH Cy OeTiHe )KapbUIbICKa YKCAC Tapalybl
Oomnanel. baiikanranapl Kanai Tycigaipyre 6omanpi? [13]

KayaOp1: TamIbl CYHBIKTBIKTBIH ilIiHAE OONFaHAa, HOA TYHOACHIHBIH (COUPTTETi HOX
epiTiHgici) 6asy epyi xoHe AU y3HUACH Kypei, an Tamibl aedopmarusadagsl. O CyIbIH
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OeTiHe KETKEeH/Ie, OHBIH IIBIFATHIH JKEpiHJe OCTTIK Kepiy alTapibIKTall TOMEHACHI1, a Hox
TyHOaIaphl OCTTIK KepiTy Kol 00JIaThIH KepJIepre oTe Te€3 aybica OacTaiIbl.

OKBITYyIBIH 3€pTTEYLIUIIK O/iCI-MYFANIMHIH TOYyeJCi3, IIBIFapMAaIIbUIBIK IIEIIiM/Ii
KaKET eTeTIH TaHBIMJBIK >KOHE MPAaKTUKAJIBbIK MIHACTTEpPAl KOK AapKbUIbI OKYIIbUIAPAbIH
1371eHy, TaHBIMABIK 1C-9pPEKETiH YHbIMIACTHIPY [14].

3epTTeynIuIiK 9iCIHIH MOHI:

- MyfaniM OKymIbIapMeH Oipre OKy YaKbITBIHBIH Oip OeJjiri memiaeTiH
MOCEJICHI TYKBIPBIMIAWIbl. MyFaqiMHIH KbI3METI MpOOJeMaNbIK MACENeNepal  LIenry
MIPOIIECiH JKee OacKapyra JICHiH a3asiibl.

— Okymbliap MoceJieHl Iemry MporeciHae o3 OeTiHme OuTiM ajaapl, aJbIHFaH
KayanTapAblH OPTYpJi HYCKaJapbhlH CalbICThIpaabl. HoTmkere ety KypaiIapbiH
OKYIIBUIAP/IbIH ©3]1epi /1€ aHBIKTANIbI.

— Oky mnporeci >KOFapbl KapKbIHIBUIBIKIICH, KbI3BIFYIIBUIBIKTBIH JKOFapbUIaybIMEH
CUTIATTAJIA/Ibl, AJIBIHFAH OUTIM TePEHIITIMEH, OCPIKTIriIMEH, THIMALTITIMEH ePeKIICIICHE/TI.

— 3epTTeymuIiK 9IiCiHIH MOHI OHBIH (DyHKIMSIApbIHA OalTaHbICTHI:

— UIsrrapMammbUIBbIK 13/1€HICTI YHBIMAACTHIPY;
binimai kongany, onap/sl i31ey 0apbIChIH/IA FHUIBIMU TaHBIM 9JIICTEPIH MEHIEpY;

— JKana 6iniM anyFa JereH KbI3bIFYIIBUIBIKTBI, KAKETTUTIKTEP/I1 KaJIbIITACTHIPY.

3epTTeymiTiK 9IiCiH KOIaHy KeJleci TaJlanTap OpbIHIAIFaH/1a MYMKIH:

— Heri3ri 6uiMHIH OOTYHI;

— Xana OimiMHIH KeyieMi a3, ©MTKEHI 3epTTeyre YakbITThl YHEMJIEY *XOHE aChIFy
Ka)KeT eMec;

— OkyublIap/a ochIHIal 1C-OpeKeT AaFAbIChl 00ybl KEPEK;

— OKyuIblIap FeUIBIMU TaHBIM 9/IICTEPIH MEHIepyl Kepek.

T. JleBurecTiH aHBIKTaMachl OOWBIHINA 3EPTTEYLIUIIK OMICIHIH MaKcaThl KeJeci
JaFABUTAPIbI JAMBITY OOJIBIT TaObLIAIbL:

— KaWIIBUIBIKTapAbl ©3€KTEHAIPY;

— FBUIBIMU MJCeJIeH] Ta0y KoHE TYKBIPBIMIAY;

— 3epTTey MaKCaThIH TY)KBIPBIM/IAY;

— 3epTTey MoHI MeH OOBEKTICIH Oenriiey;

— THIIOTE3a XKacay;

— DKCIEPUMEHTTI OHE OHBI OTKI3Y/Il )KOcIapay;

— TUIIOTE3aHbl TEKCEPY;

— KOPBITBIHJIBI JKacay;

— 3epTTey HOTIIKENEPiH KONJIaHy/IblH cajajapbl MEH IleKapajapblH aHBIKTAY.

3epTTeyNIUIIK 9JiCI OKYIIBIHBIH 3EepTTEYAiH OapiibIK Ke3eHJCPIHEH TOYyelCi3 OTYiH
KAMTU/IBI:

— TUIIOTE3aHbl YCHIHY,

— OHBI TEKCEPY JKOCHAPbIH J31pIIey,

— DKCIEPUMEHTTIH OapJbIK Ke3eHAEPiH MBICBIKTAY XOHE OHBI XKYPTi3y,

— HOTIDKENEp/Il TaJjay.

3eprreyurinik cabarbl (cabak y3iHIICi) OapbICBIHIA KE3-KEJIreH 3epTTey K0oOachlH
’KYy3ere acbIipyra ToH 0apibIK KezeHaep oap [14]:

1) Owurimenecy Hemece TiKiprajac OapbIChIHAAa  NpoOJeMalblK — Mocelne
TYKBIPBIMIANAABI, 9pl Kapail 3epTTey YIIIH KaKeTTl OLIiM ©3eKTeHIIpUIel, »KYMBICTBIH
MaKcaTTapbl MEH MiHJIETTEep1 KONbLIabI.

Mpicaibl: MEXaHUKAIIBIK TepOemicTepal 3epTTey. Mocene: MaTeMaTHKaIbIK MassTHUKTIH
TepOernic Ke3eHi KaHaal Imamanapra O0aiinaHbIcTel. Mocenere coiikec MakcaT MeH MIHIETTEep
KOWBUIAIEL.
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2) Mura malybuT apKbUIbI 3epTTEY THIIOTE3aChl ajlFa TAPTHUIAIbI.

TepOenic ke3eHI MbIHajapra OalJaHBICTBI OOJYBl MYMKIH: JKINTEr1 JEHE Maccachl,
JKINTIH Y3BIHIBIFBL, ICHEHIH TEMe-TeHIIK XKaFJaiiblHaH 0acTanKbl aybITKYHI.

3) 3eprrey omici Tamanaasl. by tanmay GpoHTanbIbI OHIiME OaphICBIHA, TONTAFBI
npo0ieMa MEH THIIOTE3aHbl 63 OETiHIIE TAJKbUIAy Ke3iHAe HeMece MYFaliM TYXKbIpbIMAan
ajajapl. Opi Kapai, 9/1iCTi TaHIay MACEIeCIH OKYIIbUIAp ©3 OCTIHIIIE STyl YHPEHY1 Kepek.

[Tapametpnepnin OipiH e3repTy >koHE OacKalapblH TYPAKThl KalJIbIpy apKbLIbI
TepOeic Ke3eHIH eMIeHi3. MpIicayibl, JIeHe caJiMarbl MEH aMIUTMTYIAChlH e3repicci3
KaJIIBIPBIIL, JKINTIH Y3bIHIBIFBIH ©3T¢PTIHI3.

4) TomTa KYMBIC ICTEHTIH OKYIIbIJIAP ca0aKThIH YIIHII KE3CHIH/IE TaHIaIFaH dJICTI
KOJIJIaHA OTHIPBIT, YCHIHBIIFAH MOCENeHIH menniMiH 13aeiai. Cogan KeiliH alblHFaH HOTHKEH]
TaJiall, oJapIblH KYMBICHI TYPaJibl KOPBITHIH/IBI )KaCaHBbI3.

Op TOM 63 3epPTTEYJIePiH KYPTi3eli, eImeyiep Kypri3el, KalmblIaiIbl, KOPBITHIHIbI
JKacamibl.

5) ©3 3eprreynepi OapbICHIHAA ABIHFAH HOTHXKENEp/Ii 9pOip TON KOHCIICKT, >KOcCTap,
aJITOPHUTM JKOHE T.0. TYpiHIE pecimacii.

6) Op TON 63 )KYMBICBIHBIH HOTIKEJIEPIH aybI3lIa XxadapiaMa TYPiHJe YChIHABI.

7) YKYMBICTBIH KOPBITBIHIBICHI MIBIFAPBUIAABI KOHE Op TOINTHIH KbI3METiHe Oara
Oepinei.

8) Pedunekcus (oHriMe, 031H-031 Oaranay, e3apa Oarainay).

Xorappina aliThuUIFaH OKBITY SAICTEpl Ka3ipri HHHOBALMSIBIK OisliM Oepy OapbhIChiHIa
KECHIHCH KOJITaHbLIa bl. OPKANCHICHIHBIH 631HE OaiIaHBICTBI EpEKIIETiKTEPi Oap.

Hotmxenep ™en Ttankbuiay. JKypri3uireH TEOpHSUIBIK-9IICHAMANBIK —Talaay
KOPBITBIHIBICEIHAA (U3MKA TIOHIH OKBITY OICTEMECiHAE KOJJAaHbUIAThIH 3aMaHayu
NEeIaroruKanblK 9MICTEPIAIH IUAAKTUKAIBIK MYMKIHIIKTEPl, KYPBUIBIMJIBIK €peKIIeNiKTepl
JKOHE OUTIM amyIIbLIapIbIH TAHBIMABIK OSICeHIUTIKTepiHEe BIKMAT €Ty TeTIKTepl alKbIHIAIbI.
3epTTey Ma3MyHbl KOPCETKEHIEH, TYCIHIIpME — WIIOCTPAUUSIIBbIK, PENPOSYKTHUBTI,
npoOieManbIK, BPUCTUKAIBIK MOHE 3epTTEYIIUNK omicTep (U3UMKaHBI OKBITY YIepiciHzae
OpTYpJIi TeNarorukKaiblK (DYHKIMS aTKapaabl >KOHE OJApIbIH OPKANCHICHI OKY MaKCaTbIHa
coiikec KOJJaHbUICA0OUIIM camachlH apTThlpyFa MyMKiHAIK Oepeai. COHbIMEH Karap Tajjaay
HOTHIKEJIepl aTajFaH QMICTEePAIH THIMIUTITI ONapbIH JKEKe Japa KOJIJaHBUTYBIMEH €MEC, OKY
Ma3MYHBIHBIH €pEKIIENiriHe, TaKBIPBINTHIH KYPACTUIIK JeHrediHe oHE OKYIIbUIApAbIH
JMAlbIHABIK JEHTeliHe calKec KeIIeHI TyplAe YHbIMIACThIPBUTYbIMEH aHBIKTaIaThIHBIH
KOPCETTI.

TycinaipMe — WITFOCTPALMSIIBIK 9/1ICTI Tajaay OHBIH (PM3UKaIaFbl KYPETi TEOPUSITBIK
YFBIMIAPAbI, 3aHIap MEH KYOBUTbICTAp/Ibl XKYHEII, JIOTUKAJIBIK XKOHE KYPBUIBIMIAIFaH TYpAe
MEHIepTy/lerT MaHbI3bIH alKbIHIaAbl. KazakcTaHnplK opicTeMelnik eHOekTepre Oyl ojic
aKIMapaTThIK-PELENITUBTIK CUIATTaFbl OKBITY TOCUIl PETIHJE KapacThIpbUIbIN, OHAa OLIiM
alyliblfa OKYy MaTrepuanbl JalblH KYWIHIE YCHIHBUIATHIHBI. AJl MYFalliM OHBI aybI3INa
TYCIH/IpY, OKYJIBIKIIEH >KYMBIC, KOPHEKIIIK, IEMOHCTpalMsl, KUHO JKoHe OeliHe marepuaijap,
cei30amap MeH KecTelep apKbpUIbl MeHrepeTiHi kepcreinreH [3;12]. dwusuka mNoHIHIH
Ma3MyHBIHJa aOCTpakmus JIeHreidi IKOFapbl YFBIMIAp eNeyli OpBbIH alaThIHABIKTaH,
KOPHEKITIKTep, TipeK cbI30anap, JAEMOHCTPALMSIIBIK TOXIpHOenep KoHe IUQPIbIK
pecypceTapabsl KOJJaHy OKY aKmapaTblH HaKThUIayFa JKOHE OHBI KaObUIgay/la KEHIT eTimn
yChIHAABL. Amaiiila OHBIH OachiM TypAe AalbIH OUTIMII YCBIHYFa HETi3/1eNyi, OKYIIBIHBIH
Tanay, nabIMIay JKOHE THIOTe3a YCBIHY JaFIbUIapblH KaJbIITACTHIPYIBI TONBIK JIEHIEiHIe
KaMmTaMacei3 erneiimi. OcbiraHn OalIaHBICTBI aTajFaH JIC OKBITYIbIH OacTamKbl KE3EHIHIE
TUIMJUTITIH KOPCETKEHMEH, TaHBIMBIK O€JICeH IUTIKTI )KOFaphl JeHTeiie KaJIbIITacThIpy YIIiH
OHBI MPOOJIEMATIBIK XKOHE 3€PTTEYIIIIK CUITATTaFbl 9/1ICTEPMEH TOJBIKTHIPY KaXKeT.
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PenponykTuBTi 9IiCTi capajiay HOTHIXKECiHIE OHBIH (PM3MKa KypchIHAa OLTiMIII OeKiTy,
ecell MLIbIFapy TOCULAEpiH MeEHrepTy, (opMynanapabl KOJJaHy MKOHE CTaHAapTThl OKY
OpEKeTTepiH  KaJBINTACTBIPYAFbl  peyi  HaKThUIaHIBL.  Ka3akcTaHABIK  OMICTEMEIiK
JepeKke3aepae Oy o/1ic OKYIIBIHBIH MEHIepUIreH OUTIM/II TaiibIH 11abJI0HFa ColKec KanTasan
KOJIZIAHYBI, YKCAc €CeNnTepAl IIbIFapybl, HYCKay OOMBIHIIA 3epTXaHAJBIK >KOHE MPAKTUKAIBIK
JKYMBICTapbl OPBIHIAYbl apKbUIbl OUTIK TEH AaFAblHbl KaJbIITACThIpyFa OarbITTaJFaHbI
kepceriieni [3;13]. ConbiMeH Oipre OTaHABIK €HOEKTepAe OV oNmiCTi TYCIHIIPMEITi-
WJUTFOCTPATUBTIK SJIICTIEH ©3apa e3apa OaililaHpIcTa KOJMAaHYABIH THIMIUIIT aTan KepCceTiae/i:
YKaHa TAKBIPBIN aJJbIMEH TYCIHIIPLIiN, KeWiH PENpOAYKTUBTIK TarChlpMalapMeH OeKiTineni
[3]. Anaiina Oip TanTik TamncelpManapibl y3aK >KoHE 0achlM KOJJIaHY OKYIIBUIAP/BIH ITOHTE
KbI3BIFYIIBUIBIFBIH TOMEH/IETIN, IIBIFAPMAIIbUIBIK OWIAybIH OHE OLTiMII jKaHa KOHTEKCTE
WKeMJII TaigaaHpUTyblH MIeKTeyl MyMKiH. COHIBIKTAH PENpOIyKTHUBTI OKBITY ofici cabak
OapbICBIHIA KAXKETTI Kypamaac Oeik OoIFaHbIMEH, OHBI 3aMaHayu OiTiM Oepy TananTapblHa
coiikec 6acka OelceH i OKBITY o/icTepiMeH YUJIECTIpy MelaroruKalblK TYPFbIAAH HEFYPIIBIM
HET13/11 OOJIBIT TaOBLIA B,

[IpoGnemManblK OKBITY 9ICiH Taygay OapbIChIHIA OTaHABIK SMICKEepiepAiH eHOeKTepi
Oyn TocinnmiH (u3HMKamarel YFRIMABIK Kapama - KaWIIbUIBIKTApIbl ally, OKYIIBIHBI
npoOieManbIK KarJasTKa eHri3y jKoHe jkayaOblH e3 OeTiHIle i37eyre OarbITTalFaH oic
exeHin kepcerti. A. XK. KanbirysioB ¢usnkansl npoOieManblK OKbITYIa OUTiM JalbIH KYHiHIe
Oepinmeil, OKYIIBIHBIH alblHa (U3MKAIBIK MpolieMa, mpoOieManblK Cypak, MpoOieMabiK
TaTChIpMa JKOHE MPOOIeMaIbIK XKaFaail KOMbUIATBIHBIH, a1 OHBI ICKE aChIpy MEH MPOOIeMaIbIK
MIHICTTI KOO, Taljjdy »oHe IIellMIl TeKcepy Ke3eHIEepl apKbUIbl KY3ere acaThIHBIH
Herizneini [14]. Byn OarbIT COHFBI OTaHIBIK 3epTTeyiepAe HakTbUlanraH. A. CararOeKTiH
«Dusukay moHiHIH «MexaHuka OediMiHAe MPOOIEMAaNbIK OKBITY TEXHOJOTHSICHIH KOJJaHy
€pEeKIIETIKTEPD TaKbIPBIOBIHIAFBl JIUCCEPTALUSIBIK 3€pTTeyiHAE MpOoOIeMallbIK OKbITYFa
HET13/IeNTeH KYPBUIBIMABIK - 9MIICTEMENIK MOAENb OKYIIbUIAPIbIH (PU3UKATBIK YFBIMAAPIbI
MarbIHAJIBIK JCHTeH I MEHTepyiHE JKOHE KOHIIENTYaIBIK TYCIHY JE€HTCHIHIH apTyblHa BIKIA
ereTiHl kepcerinreH [15]. Ocwl TypfFbljaH anfaHjga MpoOJeMalblK OKBITY (DU3MKATAFbl
dbopmanpal OUTIMAI FaHA €MecC, YFBIMHBIH 1IIKI JIOTHKACHIH, IilIiHapa OalIaHBICHIH >KOHE
FBUTBIMU TIAHBIMIIAY/Ibl KANBINITACTHIPYFa OAFBITTATIFAH SIC peTiHAe OaramaHaabl.

OBPUCTUKAIBIK 9MIICKE OTAaHIBIK FBUIBIMH — OJICTEMENIK €HOeKTepAe MYFaIiMHIH
JaiibIH KOPBITHIHABIHBI Oip/IeH YChIHYBIHAH TOpi, aJIbIH — ajla KYPacThIPbUIFaH CypaKTap MeH
TarchIpMaliap apKbUIbl OKYIIBIHBI XKaHa OUTiMI1 63 OeTiHIne Ta0yFa jKeTeliey MaHbI3/Ibl eKeH1
aiikpiaaanaael. b.E. AxuTaiinabiy ogicTeMenik eHOSKTepiHIe *KoHEe OChl OAFBITTaFbl OTAHIBIK
OKY -9JliCTeMEINIK MaTepuangapaa IBPUCTUKAIBIK TOCLT MPOOIEeMaNbIK JKaFaail TyIbIpY, CYpaK
KOO JKOHE JKaHa YFBIM/IBI I9JIeNieyre OarbITTay apKbiibl Tycinaipiice [12], XK.B. Tynmemucosa
meH JK.K. CpiapiKoBa Heri3ri MekrenTe (PU3MKaHbl OKBITY/IAa OEICEeH 9IICTepAiH KypaMbIHa
poOIeMalbIK CypakTap MeH Oipre dBPHUCTUKAIBIK OHTIMEHI JIe €HT131M, MyHAal ToCUTIepIiH
OU1iM aJTyIIBIHBIH O€JICeH/1 OMJIayblH, ©31HIIK IIEIIM YCHIHYBIH KOHE OKY MOTHBALUSCBHIH
Kkymeirerinid kepcetei[16]. COHIbIKTaH 3BPUCTUKAIIBIK TOCUII (PU3UKAHBI OKBITYA OLTIM
ATYIIBIHBIH ~ TaHBIMIBIK JAE€pOECTIriH, MJONeNJey MOJISHHUETIH KOHE IIBIFapPMAIIbIIBIK
nalbIMIAybIH TAMBITATBIH TOCLT PETIHIEC KapacThIpyFa O0mabl.

3epTTeyuIilik omicTi Tangay OapbIChIHAA OTaHABIK aBTOPJApAbIH OyJl  Tociimi
(bu3KKaaFrsl FHUIBIMU TaHBIM JIOTMKAChIH MEHI€PTY/IIH HEri3r1 TETIr peTiHe KapacThIpaThIHbI
anbikTanael. b.E. Axutaii Mekren ¢¢usnka KypchlHAaFbl TOKIpHOEH] (PU3MKa FHUIBIMBIHA TOH
3epTTeyAiH FhUIBIMM SJICIHIH KOpiHICI PeTiHJIe CHUIMAaTTal, MpolecTepal ToKipube HeriziHie
OKBIM-YHpPEHY OKYIIbUIAPABIH FBHUIBIMH KO3KApachlH KAJIBINTACTHIPYFa, 3aHIApIbl TepeH
TYCIHYT€ KOHE IOHT€ KbI3bIFYIIBUIBIFBIH apTThIpyFa BIKHAN eTeTiHiH kepcereni [12]. byn
ycraabiM A.M. TlarraeBteiH STEM 6inim Oepy karmaiibiaaa Oonamak Gpusnka MaMaHaapbiHA
«banamansl sHEprusi Ke3aepi» KypChlH OKBITyFa apHalFaH 3epTTeyiHJe *KalFachlH Taballbl:
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aBTOp 3€PTTEYLIUNK 1C-OpEeKeTKe HETI3[AENTreH OKBITY MPAKTUKAIBIK TarchlpMaap,
3epTTXaHANBIK JKYMBICTAp KOHE KOOAJIBIK 3€pTTEYyJiep apKbUIbl FHUIBIM, MPAKTUKAJBIK JKOHE
WH)KEHEPIIK Ky31peTTepi KalbIITacThIpyFa MYMKIHJIIK Oeperinin Herizmenni. [17]. Jlemex,
3epTTEYMIIIK ofiC (DM3UKAHBI OKBITYJa TCOPHUSHBI TOKIPUOEMEH YINTACTBHIPAThIH, OaKblay,
TUIIOTE3a, TOKIpHOE )KoHE KOPBITHIHIBI XKacay opeKeTTepiH OipTyTac *Kylene JaMbITaThiH o/1ic
00JIBIIT TaOBLUIAIBI.

KopsiThinabl. KopeIThIHIbBIIAN Kee, (PU3MKa TIOHIH OKBITY 9/IiCTEMECIHIe 3aMaHayn
MeJaroTKaIbIK 9MICTepi KOJJAaHY OKYIIBUIAPABIH TaHBIMIBIK OCJICEHIUTITH apTTHIPY/IbIH,
MIOHTe KbI3BIFYIIBUIBIFBIH KYLICUTYIIH KoHE OLTIM camachlH KaKCapTYIbIH MaHBI3bI MAPTHI
Oosbin TaObUTaBl. TYCIHIIPME-HILTIOCTPALUSIIBIK, PEMPOAYKTHBTI, MPOOIEMAabIK, SBPUCTH-
KaJIbIK JKOHE 3ePTTEYIIUIIK 9IiCTePIiH OPKANUCHICH OKY YIEpiCiHIe ©31H/IK KbI3MET aTKapaibl,
COHJIBIKTAH OJapibl cabak MaKcaThl MEH Ma3MYHBIHA Call YIIECTipe naijanany Kaxer.

3amanayn OumiM Oepy karmailblHIa (PU3HKAHBI OKBITY OKYIIBIHBI JAlbIH aKIapaTThl
JMeHredinae KajaablpMaid, OHbl OeJCeH/l 13[eHYI, TalAaylibl KOHE KOPBITHIHIBI KacayIllbl
TYIFa PeTiHAe KaJdblnTacTeIpysl THIC. OCBI TYpFBIIaH anFanna, pusmuka cadbakrapsiaga AKT-
HBl TUIMAI Naifanany, TpoOJeMalbIK TarchipManap Oepy, SBPUCTHKAIBIK CYpakTap MeEH
3epPTTEHIIUTIK KYMBICTApAbl YHBIMIACTHIPY SAICTEMEIIK TYPFBIIaH ©3€KTi OOJIBIN Kaia Oepe/ti.
bonamrakra ocel omicTep/i HAKThl cabak YATruIepl MEH TarcelpManiap XYHeci apKbLIbI
TOXipubere eHrizy OarbITHIHIAFbI 13/I€HICTEP Il )KATFACTBIPY OPBIHIIBI JCT €CeNTEHMI3.
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NCITOJIB3OBAHUE COBPEMEHHBIX IIEJAI'OI'HYECKHUX METO/1OB I1PH
OBYYEHUU ®U3UKE

Kapobriranosa JI.M., kaHauIaT ne1aroruueckux HayK
Ilasin6exoB A.H.*, nokropanTt 1-ro kypca OI1 8D01511 — «IloaroToBka nenaroro (pu3nKu»

Kwizvinopournckuil ynusepcumem umenu Kopxoim Ama, . Kvizviiopoa, Kasaxcman

AnHotanus. Crarbs MOCBAICHA NMPUMEHEHHUIO COBPEMEHHBIX IIE€arOTMYECKUX METOIOB B
METOaUKe MpernoAaBanus pusuku. Llenpro mocieHNX U3MEHEHHWH B cHCTeMe 00pa30BaHHS, HOBBIX
pedopm sBisieTcs WHpOpMaTU3alusA OOINECTBA, BOCHUTAHUE BCECTOPOHHE PA3BUTON JIMYHOCTH,
CIIOCOOHOW K KOHKYPEHTHOMY, CaMOCTOSITEIGHOMY IIO3HABaTeIbHOMY JEHCTBHIO, CIIOCOOHOM
MTHOBEHHO TMONy4arb, OOpabarhiBaTh M HCIIONB30BaTh HEOOXOMMMYHI) HH(OPMAIUIO B YCIOBUAX
mobanm3anuu. Crocob peanusanum 3TUX 3aj]ad — PACCMOTPETh COBPEMEHHYIO METOAMKY TOBBILICHUS
UHTEpeca yJalluxcs K M3yYEHUIO Kypca (DM3WKH MIKOJIBHHKOB 32 CYET HMCIOJIB30BAHHS PA3IMYHBIX
PaLMOHATIBHBIX METOIOB ¥ IPUEMOB JIUIAKTHKH, pa3padoTarh 3(pheKTHBHYI0 MeToaMKy. [loBbImeHne
MOTHBAIlMU W WHTEpeca Yy4Yaluxcs K OOy4YeHHIO-TNIaBHOE TpeOOoBaHUE COBPEMEHHOW IIIKOJIBI.
CoBpeMeHHbIE METO/IbI TPU3BaHBI CHOCOOCTBOBATH JOCTHXKEHHMIO YYAlIMMHUCS TOJOKUTEIHHBIX
PE3yJIBTaTOB B II00AJIBHOM MOTOKE MH(POPMAIMHU C y4eTOM OOIIECTBEHHBIX (PaKTOPOB, BIUSIOIINX Ha
o0Opa3zoBaHue, 00yueHre HOBBIMH CITIOCOOAMH C TOUKHM 3pEHHUs MOBHIIIEHHS HHTepeca yJamuxcs. Eciu
Ha Ka)KJIOM dTare BHEYPOUHOH JesTeIbHOCTH 10 (PU3UKeE, OTIpeesisisi KOMIIOHEHTHI IOHSTHS HHTEpeca,
(GopMHUpOBaTH UX B COOTBETCTBHH C BO3MOXXHOCTSIMH M TPeOOBAaHHSAMHU K OOYyYCHHUIO ydaIllUXCs, TO
BMECTE C IOBBIIICHUEM HHTEPECA YUAIINXCS MOBBIIIACTCS M Ka4eCTBO 3HAHUIM.

KarwueBble cioBa: CoBpeMEHHbIE METONbI, METOAUKA NpPENoAaBaHUs (QHU3UKH, METOJ
oOyueHwst, TpoblieMHOe 00yUYeHHe, IBPUCTHUECKOE 00yUeHHE.

APPLICATION OF MODERN PEDAGOGICAL METHODS IN PHYSICS
TEACHING METHODOLOGY

Zharylgapova D.M., candidate of pedagogical sciences
Shayanbekov A.N.*, doctoral student in the educational program for training physics teachers

Kyzylorda University named after Korkyt Ata , Kyzylorda, Kazakhstan
Annotation. The article is devoted to the use of modern pedagogical methods in the

methodology of teaching physics. The purpose of the latest changes in the education system, new
reforms, is the informatization of society, the education of a comprehensively developed individual
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who can instantly receive, process and use the necessary information during globalization, be
competitive, act independently cognitively. The way to implement these tasks is to consider modern
methods of increasing students’ interest in teaching physics courses to schoolchildren through the use
of various rational methods of didactics, to develop an effective methodology. Increasing the
motivation and interest of students in learning is the main requirement of a modern school. The
purpose of modern methods in terms of increasing students' interest in new approaches is to promote
students' achievement of positive results in the global information flow, taking into account public
factors affecting education and teaching. If, having identified the components of the concept of
interest, at each stage of extracurricular work in physics, they form them in accordance with the
educational opportunities and requirements of students, then along with the increase in students '
interest, the quality of knowledge increases.

Keywords: Modern methods, Physics teaching methodology, Teaching method, Problem-
based learning, Heuristic learning.
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Kopkxvim Ama amwinoaeel Kvizviiopoa yrusepcumemi, Koisviiopoa k., Kazaxcman

Angarna. Makanaga mudpiIasaslpy I9yipiHAe MekTenTeri WH(GOpMAaTHKA ITOHIH aFbUIIIBIH
TiTIMEH MHTerpanusiay maceienepi Kapacteipsutafpl. OnbiH uaescel CLIL (Content and Language
Integrated Learning) onmictemecinig 4C moneni MeH «Answer Cards» Kypasibl apKbUIbl OKYIIBUIAPIBIH
aJTOPUTMIIK OMIay KaOijeTi MEeH TeXHWKANBIK aFbUINIBIH TiTIHAETT KY3BIPETTLNITiH Oip Me3rinTe
JaMBITYFa Heri3aenreH. 3epTrey OapbIChIHIA MEKTEN OKYIIBLIAPhl MEH YHHUBEPCHUTET CTYICHTTEpi
apachlH/Ia KYPTi3UIreH cayajHaMa HOTHXeJepl OoiiblHIIA Oaraapiamaiay TiJIIEpiH TYCiHyAeri Herisri
KEACPri — CO3MIK KOPABIH KETICIEYIIIri MEH TEXHHKAJBIK Ky)KaTTaMaHbl OKY KUBIHJIIBIFBI CKCHIIIT
aHBIKTANABL. YII JIEHreHn KapTodkanap jkyieci (CHHTaKCHCTIK, BHU3YyaJbl, OKBITY) OKYIIBLIAPIBIH
TINIIK AaWbIHABIK JACHTelHiHe Kapall capanaHfaH Koijmay kepceryni (scaffolding) kamTamacei3 ereTiHi
JIonenaeHai. MeMIICKeTTIK JKalIblFa MIHIETTI OuliM Oepy craHAapThlHA COHKEC, MEKTENTIK
nH(pOpMaTHKa KYpPCBIHBIH MaKCcaTbl T€K OepiireH OarmapiaManblk KypajmapIsl MEeHrepy FaHa emec,
KYpJIEJIeHE TYCIII, aNTOPUTMIIK Oiiiay, Oarmapiamaay xoHe dpTypii KonganOansl OaraapiaMaiapMeH
JKYMBIC iCTeY JaFblIapblH 1aMBITYFa OaFbITTaJFaH

3epTTey HOTHXKENEepl MEKTeN MYFaliMIepiHe, oMIiCKepiiepre »XoHEe OKy OarapiaMaapbiH
azipneymrinepre nudpIbK OLTiM Oepy TIPOIECIH KETUIMIPYIiH MPAKTHKAIBIK KYpalaapblH YCHIHAIBI.
Makana moHapalblK HWHTErpaius, TUIMIK-TIOHIIK KY3BIPETTUNIK TieH 3amanayu [T-Oimim Oepy
CaJachIHBIH MaMaHJIapbl MEH 3ePTTeYIiIep] YIIiH 63€KTi OO TaObLIa/IbL.

Tipex ce3nep: CLIL, wndpopmaruka, arpurmbiH Timi, Answer Cards, 4C wmomemi, Tk
KY3BIPETTUIIK, capaiay, ckad o TuHr.

Kipicne. [ludbpnanapipyra nereH CypaHBICTBIH KOFapblIaFaH 3aMaHbIHJA MEKTENTeri
UHPOpPMATHKA TIOHIH OKBITY TEK KOMIBIOTEpAlI KOJJAaHy JaFrAbUIapblH MEHTepyMEH
HIEKTeNMeH, 3aMaHayd IUGPIBIK TEXHOJIOTHIIAP/IbI €HT13Y/Ie JKOHE OKYUIBLIAPIBIH UG PIBIK
CayaTTBUIBIFBIH apTTHIPY/Ia MaHBI3ABI POJI aTKapajabl. MEeMIIEKETTIK KaJIblFa MIHAETTI OUTIM
Oepy cTaHAapThlHA COMKeC, MEKTeNTiK WH(pOpMaTHKa KypCBHIHBIH MAaKCaThl TEK OepiireH
OarjapiaMainblK KypajaapAbl MEHrepy FaHa eMec, KYpAeJeHe TYCIl, aJropUTMIIK oilnay,
Oarmapiamanay KoHE OpPTYpJi KoiaaHOanbl OargapiamMalapMeH KYMBIC I1CTEY JaFIbLIapbiH
nambiTyFa OarbiTTanFad [1]. Aranran Jarapuiapbl TUIMII MEHIEpTy Ipoleci dpTypii
KeAepriiepi JKeHy Ke3eHJAepiH KaMTUTBIHIBIFBIH KOPCETell, al €H MaHBI3AbIChl —
OarapramMalibIK KOATHI TUIIK KaObUIaay Moceseci O0JbIn TaOblIaIbl.

KomnbloTepiik ~ Oarmapnamanay — Kasipri — TEXHOJOTHsUIap  MEH  IUQPIBIK
MHHOBALMSIIAPIbIH MaHBI3/Ibl KYpaMaachl, ajl OUTiM alylibuiap YIIiH OChl canajia THIMAL OLTiM
aly JKOHE OiiNlay NaFIbUIapblH JAAMBITY aFbUIIIBIH TUTIH MEHTepyre Tikeleill OalliaHbBICTHI.
Kommbrorepiik Garmapiamaiay MEH aFbUIINIBIH TUTI apachlHIAFbl OalylaHbIC OlpHEIIe HeTi3Ti
aCmeKTiIepe KOpiHedl: T CHHTAKCHUCI, TEXHHKANBIK KyXarTama XkoHe xkahaHIbIK
BIHTBIMAKTACTHIK. TEXHOJIOTHSI CaNaChIHBIH capammbichl [[3Bun UncHamn aranm eTKeHCH:
«barmapnamanay Tinepi aFbUIIIBIH TUTIHAETI KIAT CO3/A€P MEH KOHBEHIUSUIAD HETI31HIe
JKacaJFaH, COHJBIKTAH KOJ )Ka3y JKOHE TYCIHY YIUIH aFbUIIIBIH TUIIHIH OacTamKbl JeHTrene
MEHTepityi Kaxer» [2].

Otangsik OUTiM Oepy KyHecinae nHGOpMaTHKa MEH aFbUIIIBIH TiJIIH OKBITY KOOiHECe
napaiesuib, Oipak OailaHpICTIaFaH TMOHAEP PETIHIE KapacThIPbUIFAHBIH OalKaiMbI3. SIFHH,
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“moHapanblK  Y3UTiC” OKyIIbUIApABIH Oafjapiamanay CHHTAKCHCIH MEXHUKAIBIK TYpAe
JKaTTaHbl OOJIBINT KAJBINTACYbIHA OKENIN COFaJ]bl, ajl OyJI Kypaeli alropuTMIepai TyCiHyre
keaepri kenripemi. OKymbuiap OepiireH KOATHIH JIOTUKACBIH TYCIHT€HIMEH, aFbUIIIBIH
TUTIHIEr1 Xabapiamanapabl (error messages) HeMece Ky)KaTTaMaHbl OKU aliMaybl - OHBIH
nepOec 3eprrey Kyprisy MyMKiHmirid mekredai [3]. Ocbl TUIMIK OJNKBUIBIKTHI KOKOIBIH
MearoruKaIbIK TETIKTEPIH aHBIKTAY 3€PTTCYIMI3AiH ©3CKTLIITH KypaiIbl.

AtanraH KaWIIBUIBIKTApAbl MICHTYIIH THIMAI JKOJBI PETiHAE Ka3ipri menarorukana
CLIL (Content and Language Integrated Learning) omicremeci ycbiHBUIAIBI. by Tocin
arbUIIIBIH TUTIH JKEKe IMOH peTiHAe emec, MHPOpMAaTHKa Ma3MYHBIH MEHIEPYIiH KYpaibl
peTiHIE KapacThIpyFa MYMKIHIIK Oepe OTHIpbIN, WH(OpMaThkKa cabaKTapblHAAa apHaKbl
IpIKTENreH aFbUILIBIH TUTIHACTI KOciOW JIeKCUKaHBI JKYHeli iCKe achIpbUIYBIH, OKYIIBUIAPIBIH
AJTOPUTMIIK OiJIay KabiJIeTi MeH TUIIIK KY3bIPETTUIITHIH JaMybIH KaMTamMachl3 eteni [4].

3epTTey MaTrepuajapbl MeH JicTepi. 3epTTEYiMI3IH 9MiCTEMENIK HETi31 peTiHae
HA.Koitn (Do Coyle) ycbiaran CLIL (Content and Language Integrated Learning)
TYKBIPBIMAAMAchl allbIHIbL. bys1 omicreMeniH e3erin Tept Heri3ri koMmmnoneHT (4C) Kypaibl,
oJIapbIH dpKaiChIChl HH(OpMATHKa TIOHIH OKBITY KOHTEKCTIH/Ie HAKThl Ma3MyHFa ue [5]:

1-kecte — 4C KOMIIOHEHTTEPI KIHE 0J1aAPAbIH HHPOPMATHKA Ca0aFbIHIAFbI MA3MYHbI

Kommonent(4C) 2Kanme! anpIKTaMachl Wudopmarrka cabarbHAAFbI
KepiHici

Content IToHmik 6iiM Ma3MYHBI Anroputmaep, KoJ a3y, AepEKTep
0azachl

Communication Tinmik KapeIM — KaTbIHAC AFBUIIIBIHIIIA TEPMUHIIED,
TEXHHUKAJIBIK KYKarTama

Cognition Oilnay narapuiapbl Jlorukainslk Tanzaay, €Cen LIbIFapy,
yKobaay

Culture MopeHueTapabIK TYCIHIK JKahaunpik [T sTHKa, TUGPIBIK
CayaTTBhUIBIK,

AtanraH TEOPHSUIBIK TY)XXKbIpbIMIama O13/11H AMIMPUKAJIBIK 3€PTTEYIMI3IIH AU3aliHbIH
alikpiHayra Heriz Oonapl. 4C KOMIOHEHTTEPIHIH OpKaiChICH cayallHama CYpaKTapbIHBIH
Ma3MyHBIHA TiKeJIeW ocep eTil, 3epTTey KYPaIbIHBIH KYPBUIBIMBIH KaJBIITACTHIPIBL. ATarl
alTKaHxaa:

Content (Ma3myH) OoifbiHmia: OKymbLiapAblH MHPOpMAaTUKa MoHI OOMBIHIIA MOHAIK
OUTIM JEHreiliH JXKOHE aFbUIMIbIH TUTIHAET! TEPMHUHJIEPIl MEHrepy CaracblH aHBIKTAWThIH
CypaxTap eHri3uai.

Communication (KommyHukarus) 6ovbiHIna: PecrioneHTTepaiH aFbUIIIBIH TiTIHACT
TEXHUKAJBIK MOTIHJEPAL OKY, TYCIHY KOHE KOciOM aKmapaT ajaMacyaarbl TULIK Keaepriepin
3epTTEUTIH OJIOKTap KaMThUIbI.

Cognition (TanbiM) Oo¥ibiHIIa: OKYyIIBUIAPJBIH QJITOPUTMAIK OWIAay MpOIECiHIe
aFBUIIIBIH TUTIH KOJIJIAHYBIH KOTHUTUBTIK KYKTEMECI MEH THIMIUTITIH OaFalaliThIH CypaKTap
O3ipJIeH .

Culture (Monenuer) OoiibiHma: XKahanaplk TUPPIBIK KEHICTIKKE HWHTErpalyusuIaHy
MOTHUBAIMSACHl JKoHE XalblKapaiblK [T KaybIMIACTBIFBIMEH OJEYMETTEHY MYMKIHIIKTEpI
KapacTBIPBUIIIBL.

Ocbl oicTeMeNiK TocIre CyleHe OTBIPBIIN, 3ePTTey KYMBICHI €Ki Ke3eHe KYpPri3iii.
bipiami ke3enne ©OazaceiHga 10-11 cembm okymbiiapsl apaceiga (N = 30) cayamHama
yibIMAACTBIpbUIBL.  EKiHIN Ke3eHJe opTypili yHHUBepcUTeTTepliH cTyaeHtrepi (N = 35.)
KAMTBLIBIN, MEKTEI MEeH KOFapbl OKY OPHBI apachIHIAFbl TUIMIK-TIOHAIK KY3bIPETTUTIKTEPIIH
cabaKTaCTBIFBI 3€PTTEIIL.
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3eprrey Oapoiceinaa CLIL omicTemMeciHiH THIMIUTITIH apTThIpy yimiH "Answer Cards"
(PKayam xapTodkamapbl) oJici €H THIMI MIENIiM JeN KapacThIPbUIBIN, TaHAaNabl. by Tocin
OKyIIbUIApFa Kypaeni MH(OpMAaTUKa YFBIMIAPBIH aFbUIMIBIH TITIHAE YII TYpJi JEHreiae
(CMHTaKCHUCTIK, BU3yaJIJIbl, OKBITY) MEHI'€pyTre MyMKIHIIK Oepe/i.

byn omictemenik menriM 3amaHayn OutiM  Oepy MapaJurMachbiHAAFbl capalay
(differentiation) >xoHe Konmay kepcery (scaffolding) crparerusiappiHa HeETi37ENTEH.
3epTTeynep KepceTkeHaeH, capanay MeH ckaddonauHr — opOip OKYIIBIHBIH TIIK JeHreline
kapamactan, CLIL caGarbiHaH THIMII HOTHXKE adyblH KaMTaMachl3 €TETiH HETi3ri Kypajiaap
[6]. ¥CBIHBUIBIN OTBIPFAH YII JEHIEHIIIK KapToukajap >KyHeci Joi OChl NMPUHIMITI icKe
aceIpazibl: OKYULIbUIAp ©3[EpiHIH JalbIHIBIK JEHrediHe colkec KapTouyka TYpiH TaHJay
apKBUIBI JKeKe 0151iM Oepy TPaeKTOPHUSACHIH Kypa aajibl.

OJiciMi3IiH BHU3yalapl KoMIOHEHTI (BapuaHT 2) FBUIBIMH TYPFBIIAH JONICIICHTCH
tuiMaitikke ue. Geprannec-Ponreya men O'Xamropan (2020) 3eprreyinue BU3yaabl oiiay
onicremeciniH CLIL opraceiHIaFbl OKYyIIbUIAPFa FHUIBIMH YFBIMIAPIbI MEHTEPYE MaHbI3/IbI
ckaddonTuHT Kypasibl eKeHAIri kepcerinreH [7]. bi3nmin karmaiina, BeHHa auarpaMManapbl
MeH TYCTI KOJTAy aFbUILIBIH TITIHAET] TEXHUKAIBIK TePMUHACPAIH MaFbIHACHIH KOPHEKI TypJie
YKETKi311, KOTHUTHBTI )KYKTEMEH1 a3aiTapl.

TexHHUKaIBIK TEPMUHOJOTHIHBI KYHell OKBITY acmekTici OOWbIHIIA Oi371H HOTHXKE-
nepimiz Xpeiaok (2020) 3eprreyiMeH YHIECedl: Makaiana KociOM JIEKCHKAaHbI KOHTEKCT
apKbUIbl MEHTepYIiH MaHbI3AbUIBbIFBL nonenaeHred [8]. "Answer Cards" omici TepMuHaepal
JKATTAHJBI TYPAC €Mec, MPAKTUKAIBIK TarchlpMaiap apKbuUibl (Mbicaibl, SQL cypaHbICTaphIH
Tajjaay) KoJlgaHyFra OarbITTaIFaHABIKTaH, OYJI TalanThl TONBIK KaHAFATTaHIbIPA/IbI.

CoHbIMEH KaTap, KapTOYKaJIapIbIH €Ki JKaKThl KypbeUIbiMbl (Bapuant 3) ¢gopmarusri
Oaranmay MeH Kepi OailmaHpic MexaHM3MAEpiH Koiaaiael. DopmaTtuBri Oaranay Kypaibl
peTiHAe Kayam KapTouykajapbl MyFajiMIe OKYIIbUIApJAbIH TYCIHY JIEHTeWIH Je3ne
JIMarHOCTUKAJIAayFa >KOHE OKBITY MPOLECIH MKeMJI TYpAe perTeyre MyMKiHaik Oepeni. by
tocin Buronckuiinig "JKakblH apajarsl 1aMmy aiiMarbl" TEOPHIChIHA COUKEC, OKYIIIBIFA KaXKETT1
KOJIJIayJIbl JIOJ yaKbIThIHIA KepceTyre OarpITTanFaH [9].

IIporpeccuBti ckaddonIuHr MOl PETIHAE YChIHBIIFAH YII JIEHreil xyie (Syntax
— Visual — Learning) opra MeKTen OKYLIBUIAPBIHBIH €CENTeyilll Oifyiay JaF/blIapblH
JaMbITy/la THIMAUINT JQNENICHTeH TocuUiaepMeH coiikec keneni [10]. byn  wmomens
OKyIIbIIapFa HEri3ri yFeIMIapaaH OacTam, KypAeni Tanjay JeHreiine nediH OipTiHjaen
KeTepuTyre MyMKIH/IK Oepeni.

OpicTeMeniK TOCUIIH TOJBIK CUIaTTaMachl MEH TarchlpMaap yiriiepi:

Tancsipma (CLIL dopmartsl):

English: "You have two tables: Users and Orders. You start query from Users table.
You need to show ALL users, even those without orders. Which JOIN type should you
choose?"

2-kecte — Variant 1: Syntax Cards (CUHTaKCUCTIK qeHreii)

Kaptouka SQL xomaH1acel AFBUILIBIHIIA TYCIHAIPME

A INNER JOIN Shows only matching records from both
tables

B LEFT JOIN Shows ALL records from LEFT table +
mathes

C RIGHT JOIN Shows ALL records from RIGHT table +
mathes

D CROSS JOIN Shows ALL possible combinations
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Kazakma: "Eki kecte Oepinren: Users (maiinananymsuiap) skoHe Orders (Tamchipbic-
tap). Users KecTeciHEH CYpaHBIC »KacaWcChi3. TalChIPBICHI JKOK MaijaiaHyIIbuiapabl J1a
kepcery kepek. Kannait JOIN typin tannaiiceiz?"

Tinmix TanceipMma:

"Complete the sentence: I choose card because

Yri xkayar: "I choose card B because LEFT JOIN shows all users from the left table."

3-kecte — Variant 2: Visual Cards (BusyaJsabl geHreii)

KapTtouka Busyanne! Geitaeci AFBUIIIIBIHIIA MaFBIHACHI CalikecTik
Blue ®  (TEK KUBUIBICY) "Only matching records" INNER JOIN
Green @ (CoJI )KaK TOJIBIK) "All from LEFT table" LEFT JOIN (correct
answer)
Orange e (OH >KaK TOJIBIK) "All from RIGHT table" RIGHT JOIN
Purple (exeyi TOJIBIK) "All records from both" FULL JOIN

Tingik Tanceipma:
"Match the color with the meaning:"

Green=___ (All from LEFT table)
Blue=__ (Only matching records)
Orange = (All from RIGHT table)

4 - kecte — Variant 3: Learning Cards (Exi >kaKkTbl OKBITY)

Kaprtouka ANJBIHFEI OeTi Hotmxe

1 INNER JOIN

Data Loss!

English: "Users without orders will be HIDDEN"
Kazakmra: "TanceIphIChl J)KOK MaiaaaHyIbuIap sKOHbUIa 5"
Correct!

English: "All Users shown. Orders = NULL if empty"
Kazaxnra: "bapislk naiigananymsuiap kepinesi, 60c
xepaepae NULL"

Wrong Focus!

English: "All Orders shown, not all Users"

Kazakma: "bapibIk TancelpbicTap KepiHeni,
naiananynsuiap emec'”

2 LEFT JOIN

3 RIGHT JOIN

3epTTey HITHKEEPi KIHE TANKbLIAYJIap. 3epTTey HOTIKENEpiH Tanaay 6apbhIChIHIa
013 4C MonmemniHIH KOPCETKIMTEpiHe CYWEeHTIK, OYJI albIHFaH JEPEKTepil KyHeneyre >KoHe
MOHAPABIK HHTETPALMSHBIH TUIMJIUTITIH HAKTHI IOENAeyTe MYMKIHIIK Oepi.

CrynenTrep cayamHamacbiHa 1-3 Kypc CTyIeHTTepl KaThICThI, OHBIH imriHAe 70%-b1 2-
Kypc ctyaeHTrepi (1-cyper). bapipik okymibuiap 11-ChIHBIT OKyHIBLIAPHI OONBIN TaOBLIAIbI
xoHe 85%-b1 IT canachiHa KbI3BIFYUIBUIBIK TAHBITTHI.
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@ 1ype
® 2 wype
@ 3kype
® 4 kype

1-cyper — CayaiHaMara KaTbICyIBLIAPbIH OKY KYPChI

2-cyperTe KepCeTireHaAel, OKyIbUIapAblH 55%-bl aFbUIIBIH  TITIH OacTamKel
neHreiine (A1-A2), 30%-v1 opta neHreiine (B1-B2), an 15%-b1 xorapel genreiine (C1+)
meHrepreH. CTyaeHTTep apachiHaa OyJI KepceTKill >kakchipak: 54,5%-bI opTa JAeHreiine,
36,4%-b1 OacTanksl, 9,1%-b1 xKoFapel JeHIeHIE.

STH 1-AZ
© Eacran (A1-47) o [ YRk 'A_ 9
@ Opra (B1-B2)

® Opma (B1-82) ‘ B
) ® Horapu (C1+) s @ Wance (C1+)

2-cypeT — CTyneHTTep MeH OKYIIBLIAPABbIH 0aFaapiaaMaliay TepMUHAEPiH
aFBUINIBIHIIA TYCIHY JeHreii

Crynenrrepaiy 100%-bl aFpUIMIBIH TUIIH HporpaMmaliayja KoJJaHaThIHBIH, 70%-bl
YouTube/oHnaitH KypcrapiaH OLTIM anaThIHBIH, 65%-bI TEXHUKAIBIK Ky)KaTTaMa OKUTHIHBIH
aran oTTi (3-cypet). byn HoTmkenep arbutibiH TUTiHIH [T canachiHIaFbl K9CiOM KaKeTTUIITH
JONEIEI .

Mporpamanay (K0A #asy) 20 (100 %)

Hykarrama oky 13 (65 %)
YouTube / oHnaiH kype ~14 (70 %)
KOMEHAANBIK Y MbIC
Stack Overflow / dopymaap 6(30 %)
KonaaHBaiMbIH
0 5 10 15 20

3-cypeTt — AFbUIIIBIH TUTIH KOJIJaHYIaFbl KHBIHABIKTAP

Exi TonTa na Herisri keaepri — ce3liKk KOpAbIH skeTicneyminiri (65% xone 63,6%).
byn Hrytsiuk (2020) 3eprreyinzeri HOTHXKEIEPMEH YHIECEIl, MaKajlala TeXHUKAJIBIK
TEPMHUHOJIOTUSHBI KYHeEIi OKBITYIBIH MaHbI3AbUIBIFBI KepceTireH [11-15].

Crynentrep: 65%
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Oxymbutap: 63,6%

ExiHii opeiHIa — KOPKBIHBII/ ceHIMC131K (cTyaentTep: 50%, okymbuiap: 27,3%).

Crynentrepain 95%-b1 MekTenTe WHPOPMATUKAHBI AFBUIIIBIH TITIHAEC OKBIMaraH.
Herenmen, omapabiH 90%-b1 (oprama Oara 4,55/5,0) MekrenTe aFbUIMIBIHINA OKBITYIBIH
naiinanel Gonap emi gen canaiabl . byn kepcerkimrep Kussaiynkyzy & Dringd-Horvath
(2022) 3eprreynepiMeH colikec Kenemdi, sfHU 3eprrey HoTwkenepinae CLIL omictemecinig
uH(pOpPMaTHKA MOHIH/IE TUIMI €KEeHIH JaenieHTeH [4, 6].

Oxymsinap ga IT canacelHIa aFbUIIMIBIH TiIJIHIH MaHBI3IBUIBIFBIH KOFAPhl Oaraaibl:
54,5%-b1 "5" ymait, 27,3%-b1 "4" ymaii koiasel (oprama 6ara 4,36/5,0).

Erep arpurnmblH TUTIH JKaKChl MEHIrepce, OKYyIIbUIap Keneci OaFpITTapia >KEeHUIIIK
0oJazbl 1en caHaibl:

barnapnamanay tingepin tyciny — 81,8%

TexHHUKAIBIK CO3MTIK KOpAbI keTinaipy — 81,8%

Kyxarrama oky — 63,6%

by votmxkenep mexren OarmapiamackiHa CLIL srmeMeHTTEpiH €Hri3y KaXKeTTiiriH
AJIEI IS .

Y BapMaHTTHIK KapToOuKajap OMICTEMECIH KOJJAaHy HOTHXKeIepi 4-Cyperte
KepceTiireH. Jluarpammana OKYIIBUIAPIBIH IYPBIC Kayan Oepy ICHIeHi >KOHE aFbLIIIbIH
TUTIHJIE TYCIHIIPY KOPCETKIMITEePi CAIBICTHIPBIIFaH.

KapToukanapably TviMainin

B Bapuanrt ) Bapwanr2 Bapdasr 3

100%

S0%

fvpwic xayan % AndNUASELR TYCIHDY ABHredl

Kepcerxiw

4-cyper — CLIL anicremecinae Answer Cards KoIaHyIbIH THIMIIIIT]

3eprrey OapbichiHaa SQL nepextep 6a3zachl TaKbIpbIObI OOMBIHIIA 0a3ajbIK TallChIpMa
a3ipnenai. OKymibUIapFa aFbUIIIBIH TII1 JEHreiliHe Kapail yll Typil KapTOodyka BapHaHTBI
YCBIHBUIJIBL:

Syntax Cards — repmunep/i Tanyra OarsiTTanran (B1-B2 nenreit);

Visual Cards — norukansl Bu3yasnabl Tyciny yiiH (A1-A2 neHreit);

Learning Cards — canmapasl TepeH tangay yuniH (B2-C1 nenreit).

Y BapuantthiH CLIL omicremeciniy 4C KOMIOHEHTTEpIHE SCEpPiH CaJIBICTHIPMAIbI
Tanaay S-KecTene KOPCEeTIITeH.

5-kecte — 3 BapuanTThiH CLIL THiMAIIIrIH caabIcTBIPY

Kpurepuit Bapwuanr 1 Bapmuanr 2 Bapmuanr 3
(Syntax) (Visual) (Learning)
AFBUIIIBIH Tl AEHTEH1 B1-B2 Al-A2 B2-C1
Hypsic sxayan % 70% 83% 88%
OKymbIIap/IbIH KaHAFATTaHY b 7.5/10 8.8/10 9.2/10
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Kecrenen kepin oteipranbiMbIzfaii, Variant 3 (Learning Cards) eH KOFapbl HOTHXKE
kepcerTi (88%). byn exi »akThl KapTOYKaNapAblH TEpeH TYCIHYIl KamMTaMmachl3 €TeTiHIH
nonenaeini. An Variant 2 (Visual Cards) O6acTanksl JeHreieri OKyImbiap yiliH eH KOJIaiibl
601161 (83% nypeic xayar).

Answer Cards omici OKymbUIapra KypZeni WH(pOpPMAaTHKa YFBIMIAPbIH aFbUIIIBIH
TUTIHJIE TYCIHYTe MYMKIHJIIK O6epei. by Tocia oKymbutap sl TAaHBIMIBIK KYKTEMECIH a3aiiTa
OTBIPBITN, Oip YakpITTa MOHAIK OUTIM MEH TUIMIK KY3BIPETTUIIKTI JaMBITafbl. 3epTTey
OapbIChIHIA OKYIIbLIApABIH 78%-bI KapTOUYKadap apKbUIbl TalChpMaliapibl  OpBIHAAY
AFBUTIIBIH TITIHIETT TEXHUKAJIBIK MOTIHAEPAl TYCIHY/I KEHUIIETeTIHIH aramn oTTi.

KopsiThinabl. XXorapbiga KapacTeipbuiFan 3eprrey HoThxkenepi CLIL onicremeci MeH
"Answer Cards" TociniHiH HHTETrpanuschl oKymbutapabiH 1T jxoHe TUIMIK KY3BIPETTUTIKTEPIiH
JaMbITyz1a THIMII Kypani exkeHiH kepcereai. CLIL-mig 4C moaeni apKplibl HHGOPMAaTHKA MTOHIH
aFbUIIIBIH TUTIMEH OIpiKTipy OKYIIBUIApABIH MOHIIK OLTIMI MEH TUINIK JaFaplIapbiH Oip
ME3rijiie  KalbITacThIpyFa MYMKIHAIK Oepeni. YII JeHreinal KapTodkamap Kyieci
OKYIIBUTAPIBIH TUIMIK JaWbIHIBIK JCHIeiHe Kapail capajayfa »OHE OJlaprFa KaKeTTi
KOJIZIAy/Ibl YaKbITBUIBI KOPCETYIe Karaai »Kacaljpl. 3epTTey OapbhIChlHAA OKYIIbLIAp MCH
CTYACHTTEPIIH aFbUIIIBIH TUTIHACT] TEXHUKAJIBIK TEPMUHOIOTUSHBI MEHIepYyA€ KHBIHIBIKTapFa
Tan OOJAThIHBI AHBIKTAJJIbI, COHJIBIKTaH MEKTeNTe WH(GOPMATHUKAHBI aFbUIIIBIH TUTIHIC
OKBITYJIBIH Ka)KETTUIIrT apThI OTHIP. Y CHIHBUIFAH OICTEME OKYIIBUIAPABIH aIrOPUTMIIK
oiijay ~ KaOUIeTIH  JaMBITYMEH  Kartap,  Xalublkapaiblk [T KaybIMIACTHIFBIMEH
WMHTETpallMsUIaHybIHA  Heri3  Oojanmel. 3epTTey JKYMBICBIHBIH  HOTHIKENIEPIH  MEKTell
TOXKIpUOECiHE €HTi3y, MyFalliMJIepre apHaJfaH oMICTEMENIK Kypajjap peTiHae MaiiianaHy
xoHe OoramaxTa mudpIbIK 6iiM Oepy mardopmanapsiMeH OipiKTipy MepCreKTHBAIBI OaFbIT
00JIBII TaObLIAIBI.
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PA3BUTHE IT- " SI3IKOBOM KOMIIETEHIIUH YHYAIIIUXCH YEPE3
OBYYEHUE UTH®OPMATHUKE HA AHI'VIMUCKOM S3bIKE

Myxuaaua H.M., maructpant 1-ro kypca OI1 7MO01514 — «IloaroroBka regaroroB HHGOPMaTHKN
Aabmenaesa P.Y., PhD, crapmmii npenonaBarens o0pa3oBaTenbHOM mporpaMmMsel «HpopMaTHKa u
HUKT»

Kwuizviiopournckuil ynusepcumem umenu Kopxoim Ama, e. Kvizvinopoa, Kazaxcman

AHHOTauus. B cratbe paccmarpuBaroTCsi NPOOJEMBl HMHTETPALMM IIKOJBHOTO Kypca
WHQOPMATHUKH C AaHIVIMHCKUM SI3bIKOM B YCIOBHSIX COBpeMeHHOW ImdpoBuzanmu. Konnemmus
UCCIIeIOBaHus 0a3upyeTcs Ha OHOBPEMEHHOM Pa3BUTHH aTOPUTMHUYECKOTO MBIIUICHHS YYaIlIuXCs U
UX IpoQecCHOHAIBHO-SI3bIKOBON KoMmieTeHInH nocpenctsoM meroguku CLIL (Content and Language
Integrated Learning), monenu 4C u qunaktuueckoro nHcrpymenta «Answer Cardsy».Ilo pesynsraram
SMITUPUYIECKOTO WCCIIEZIOBAHUS, BKJIIOUABIIETO aHKETUPOBaHHUE oOyuaromuxcs
0011eo0pa3oBaTeIbHbIX MIKOJ M CTYJEHTOB BY30B, YCTaHOBJEHO, YTO KIIIOYEBBIMHU OaphepamMu B
OCBOCHHHU SI3BIKOB IPOrpPaMMHpPOBAHMSA BBICTYIIAIOT HEJOCTATOYHBIH 00BEM mpodeccrHoHaIbHOM
JIEKCUKU ¥ TPYAHOCTH B BOCIIPHUATHN aHIJIOA3BIYHOM TEXHWYECKOW JOoKyMmeHTanuu. O60CHOBAaHO, YTO
TPEXypOBHEBass CHCTEMa KapTO4eK (CHHTAKCUYeCKWH, BHU3YalbHBIH, OOYyYarolIUii BapUaHTHI)
obOecrieunBaeT peamu3alio0 NPUHIUNOB nuddepeHmuanu  ©u  ckapoiauHra ¢ YIETOM
WHIUBUIYabHOTO YPOBHS SI3BIKOBOW MOATrOTOBKM oOy4watommxcs. CoOrilacHO TocylapCTBEHHOMY
CTaHJapTy 00s3aTENLHOr0 00pa30BaHMs, IIeJb MIKOJIBHOTO Kypca HH(POPMATHKU COCTOUT HE TOJBKO B
OCBOCHHH JIaHHBIX IPOTPAMMHBIX CPEICTB, HO M B Pa3BUTUH HABBIKOB AJITOPUTMHUYECKOTO MBIIIJICHNS,
NPOrpaMMHUPOBAHUS K PaOOTHI C Pa3InUHBIMU, Bce 00JIee CIOKHBIMU MPHUKIIAJAHBIMU IPOTPaMMaMHU.

[lomydeHHbIe pe3yabTaThI MPEAIATAIOT MPAKTHYECKUE HHCTPYMEHTHI JJIsl COBEPIICHCTBOBAHUS
IU(PPOBOro 00pa30BATENBHOTO MpoLecca MeJaroraM-npeaMeTHUKaM, METOUCTaM M pa3padoTynKam
yueOHbIX mporpamMM. CTaThsi MPEACTaBISET HAYYHO-IPAKTHUECKUH MHTEpec IUId UccieloBaresied u
CIENUAIMCTOB B cepe MEKAUCUUILTMHAPHON WHTErpalyy, (OpMUPOBAHUS S3BIKOBO-TIPEIMETHON
KOMITETCHIINY 1 MOJICPHU3ANNN COBpeMeHHoro [T-o0pa3oBanusi.

KaroueBnie cinoBa: CLIL, undopmaruka, anrnmiickmii 5361k, Answer Cards, monens 4C,
A3bIKOBAs KomreTeHuus, nuddepennmanns, ckadoauHr.
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DEVELOPING STUDENTS’ IT AND LANGUAGE COMPETENCE THROUGH
TEACHING COMPUTER SCIENCE IN ENGLISH

Mukhiddin N.M., first-year master’s student of the 7M01514 — “Computer Science Teachers”
educational program
Almenaeva R.U., PhD, Senior Lecturer of the Educational Program in Computer Science and ICT

Korkyt Ata Kyzylorda University, Kyzylorda, Kazakhstan

Annotation. The article addresses the issues of integrating the school subject "Informatics"
with the English language in the era of digitalization. Its core idea is based on the simultaneous
development of students' algorithmic thinking and their competence in technical English through the
CLIL (Content and Language Integrated Learning) methodology, the 4C model, and the "Answer
Cards" tool. Based on survey results conducted among school students and university undergraduates,
the study identified that the main barriers to understanding programming languages are insufficient
vocabulary and difficulties in reading technical documentation. It was demonstrated that a three-level
card system (syntax, visual, and learning levels) provides differentiated scaffolding support tailored to
learners' language proficiency. According to the state standard of compulsory education, the goal of
the school computer science course is not only to master these software tools, but also to develop skills
in algorithmic thinking, programming, and working with various, increasingly complex applications.

The research findings offer practical tools for school teachers, methodologists, and curriculum
developers to enhance the digital educational process. The article is of current relevance for specialists
and researchers in the fields of interdisciplinary integration, language-content competence, and
modern IT education.

Keywords: CLIL, computer science, English language, Answer Cards, 4C model, language
competence, differentiation, scaffolding.
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EXPERT INDICATORS OF THE LEVEL OF FORMATION OF STUDENTS'
INFORMATION CULTURE IN MATHEMATICAL DISCIPLINES
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Annotation. In the article are described the experimental indicators of the level of formation
of students' information culture in the disciplines of Mathematics.Scientists dealing with the main
pedagogical and psychological issues of the use of computer technologies and technologies in the
educational process, as well as the experience of researchers in the field of informatization of
education, the use of information technologies in secondary and higher education, the process of
cognitive activity, content, methods, means, types of training and its control results is based on new
didactic conditions and defines a new structure, organizational activityThe identified aspects of the
problem in the article can serve as the basis for the study of work in the future in the direction of
training students in general secondary education institutions, colleges and universities, the
organization of the educational process in general and vocational education institutions, the creation of
electronic tools of a subject nature for the development of educational activities of schoolchildren and
students, the introduction of new information technologies in the educational process.The monitoring
and evaluation of students ' academic achievements in the credit training system has undergone changes.
The assessment of knowledge in the credit system of training has two legendary functions: ranking by
progress and motivation of learning.

Keywords: information, student, information culture, experiment, credit system, elective
course, computer literacy, internet technology

Introduction. At the present stage, we cannot meet the needs of the times and ensure
the development of the economy without providing students with high-quality education. The
main goal of educational institutions for students is to train future specialists who are
educated, armed with new ideas. This is not only the professional, technological training of
the student, but also the versatility of his knowledge and high Information Culture, that is,
fluency in computers, the ability to use internet resources, the ability to master new computer
technologies in teaching, conduct interactive classes and much more. To achieve this goal of
the educational process, there is a need to switch from traditional training to a new type of
training — innovative training.This type of teaching develops the individual abilities of
learners and shapes them as individuals who can quickly adapt to social and economic
changes. Educational institutions should implement these directions to further improve the
quality of education. Training competent specialists is a distinctive goal of the higher
education sector [1-4].

The tasks of introducing new teaching technologies into the education system and
improving information technology support, forming an information culture of a student are
inextricably linked, that is, the educational process requires the introduction of modern
technologies and technical means of teaching. The satisfaction of such requirements is
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directly related to the need to solve the problems of training highly qualified specialists in
educational systems on a scientific basis.

Researchers dealing with the main pedagogical and psychological issues of using
computer technology and equipment in the educational process, as well as informatization of
education, include E.Y. Bidaybekov, Zh.A. Karaev, G.K. Nurgalieva, S. Kariev, S.S. Usenov
[5-8], among others. Their works highlight the practical experience of using information
technology tools in secondary and higher educational institutions, managing cognitive
activities, curriculum content, methods, teaching tools, types of instruction, and new didactic
conditions. They emphasize the need for extensive research in new structures, organizational
activities, and monitoring learning outcomes.

On the formation of professional, pedagogical and methodological training of future
specialists in Kazakhstan, on the development of the educational sphere in accordance with
the reforms in society Sh.X. Kurmanalina, A. M. Mukhanbetzhanova, Abylkasymova A.E.Sh.
Kozybayev, S. Rakhmetova and others can be seen in the works of scientists [9-11].

An effective solution to the problem of informatization of education, in principle, is
directly related to the formation of Information Culture of pedagogical personnel. The
information culture of a teacher today is an important part of his pedagogical culture.

Analysis of the above studies shows that the current direction of higher education does
not clearly outline the main directions for forming students' information culture. Therefore,
the pedagogical conditions for forming students' information culture remain insufficiently
defined, and further research is needed on the content, types, and methods of teaching
informatics and information technologies.

In improving the formation of the information culture of students in accordance with
the credit system of training in higher educational institutions, there are clearly contradictions
between the possibilities of information technologies and their incomplete use in the
educational process by a higher educational institution and the need to improve the
information culture of students on the basis of information technologies and insufficient study
of this problem in pedagogical theory and practice. In order to find a solution to these
contradictions, the formation of the information culture of students in accordance with
modern requirements, the problem of the study was identified, and the topic of the study was
defined as “Didactic conditions for the formation of the information culture of students in the
subjects studied in the specialty mathematics”.

Methodsand materials. The level of familiarity and the level of awareness in the
formation of readiness for new information technology are characterized by the level of
grouping. In our work, we use some concepts with the introduction of a description of teacher
training in the use of electronic computing equipment.

The following characteristics can be given to the level of training of students in new
information technologies.

1.At the level of familiarization, the student, according to the rules, does not
understand the purpose of computerization of the educational system, receives personalized
knowledge about computer technology, not on a simple superficial scientific basis. Due to the
fact that students do not have the skills and abilities to work with computers in the educational
process, their understanding of the possibilities of using computers is completely denied.

2.The level of awareness is explained and characterized by the general purpose of
computerization of the education system using new information technology in teaching,
explanations of some documents of the future teacher about the tasks and structures of the
physical basis of computer activity, knowledge of interesting examples of its use, complete
information about the general prospects for the introduction and development of new
information technology, knowledge of a certain or limited amount of knowledge in computer
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science. Skills and skills of working with a personal computer are further explained how to
use some simple standard programs that provide the educational process at school.

3. The basic level of training is determined by the internal purpose and understanding
of the use of new information technologies in teaching, the presence of the structure and
elements of the computer, its physical basis, tasks of activity and developed leading directions
in the complex education of the future teacher, acquired in the course “fundamentals of
Computer Science and computer engineering”. Students have a good understanding of the
promising area of computer use, especially its place in the education system. He must have an
understanding of the basics of algorithmization and programming, various types of
instructional computer programs, be able to develop simple algorithms, develop instructional
programs, and create programs in one of the high-level programming languages or specially
designed systems.

The use of new information technologies in teaching in their professional activities in
the system of general-reproductive training can form a simple training of the future teacher.
The importance of elementary training is primarily determined by the teacher's understanding
of new information technology, the main directions of its use in the educational process, as
well as a thorough understanding of himself as a subject of Information Technology in
training. At the same time, simple training introduces the future teacher to the formation of
working skills on simple software tools of academic disciplines conducted in the classroom or
in other pedagogical activities (additional classes, circles, views — knowledge contests).

4. The level of functional training of the future teacher is coordinated with the
understanding of Strategic and tactical problems of computerization of the educational
system, the formation of psychological installations for the comprehensive use of new
information technologies in the educational process. The student is well versed in working
with a personal computer, he is also able to create a project of teaching programs and create
programs in one or more languages (depending on the basic course of Computer Science in
higher educational institutions), equip certain computer classes in his academic discipline
with software, fully master the material base, correctly use standard software. He constantly
strives to deepen and expand his knowledge and skills in the field of using new information
technologies in the educational process. The level of functional training in the use of new
information technologies is formed in the system of general-reproductive training with an
element of creative activity.

The functional training of the teacher is characterized by the ability to work with new
information technologies, using a computer in educational activities with developed
technological skills. In addition to “using” computers in the content of functional training
(spreadsheets, text and graphic editors, databases, etc.), they learn how to design and program
various types of training programs and independently improve existing training programs.

5. At the level of systematic training in the use of new information technologies, the
future teacher acquires a complete knowledge and business system in the field of use of new
information technologies in the educational process, which allows him to freely work and
direct them with software tools for computers of one or more classes. The student has a deep
understanding of the information science prospects of society, competently disseminates the
strategy and tactics of computer training is able to create a new and constantly updated
software tool in his field of activity, use similar tools in the activities of other students
working in the same creative team and provide real assistance.

Personal creative readiness corresponds to achieving a systemic level of preparedness
in the working environment of new information technologies. Systemic readiness is
characterized by a deep understanding of computerization within the education system in the
consciousness of the future educator. It reflects a system of persistent psychological processes
aimed at the continuous development of learners within the context of information
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technology-based educational environments. This readiness stimulates methodological and
research activities related to the formation of informational culture, creativity, and
professionalism. Systemic readiness clearly defines the reconstruction of all future
professional activities of the learner in advance. The involuntary integration of computers has
become the foundational structure of pedagogical activity based on the study of computer
usage in the learning process, specialized new information technologies, and educational
opportunities.

Personal creative readiness corresponds to achieving
a systemic level of preparedness in the working environment of

\ 4
Compnents of readiness

v

Motivational Cognitive Emotional-volitional

Indicators of readiness conditions (through semiotic, imitative, and social models in
the system of psychological-pedagogical disciplines)
—> <+

Figure 1 — Scheme for forming the readiness of learners to use new information technology

Block 1. Motivational readiness. This readiness includes the following formations:
interest in working with computers, ability to use them for coursework and diploma projects;
the necessity for students to use various types of educational software in different learning
and cognitive activities (as a requirement); motivation to engage in scientific and scientific-
methodological work on the issue of using new information technology, and so on.

Block 2. Cognitive readiness (knowledge, skills, abilities). As a purposeful readiness
of the learner to use new information technology, this is the cognitive and constructive
element. Based on pedagogical experiments, computers are used as learning tools, supporting
research groups with didactic and methodological tools. Additionally, we highlight several
knowledge and skill aspects from theoretical and practical works of scientists in the new
information technology environment in our country. That is, as an element of readiness for
pedagogical activity in a new context, we consider the component of computer literacy for
educators. The readiness of students for future professional activities in teaching with new
information technology is integrated into the educational system that introduces high
motivation for its use, theoretical knowledge, the emotional-volitional quality of pedagogical
skills adapted to the new conditions, and the manifestation of its complex distribution.

Block 3. Emotional-volitional readiness. This readiness includes: confidence in
successful work with computers, responsibility of a university graduate regarding the
computerization of the education system, the ability to self-assess readiness for working with
new information technologies in education, understanding the future importance of computer
skills, and so forth.

In complex situations fully characterized by pedagogical activity, to prepare students,
and mostly in the modern context of using new information technologies, we employ the
following methods in teaching, research, and scientific research activities: expanding student
work on problem-solving related to developing schoolchildren’s abilities and using computers
in learning processes; addressing pedagogical issues related to the lack of information on new
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information technologies; introduction of laboratory-practical lessons, educational readiness
games related to new information technology, creating scenarios with hidden barriers,
unexpected difficulties, minor failures, and demands for active engagement; as well as
checking and forming several models of future pedagogical activities in connection with
changing conditions of using new information technology [12-13].

Good results in the motivational, cognitive, and emotional-volitional formations that
construct readiness are observed in students’ work in various stable and temporary groups.

In stable groups, we consider the organization and conduct of the learning process in
classroom settings, whereas temporary groups involve students’ pedagogical practice, small
group coursework, diploma projects, and conducting educational-research activities [14].

Finally, based on the studied issues, we define the formation of students' information
culture at the university level as the ability to freely conduct any necessary processes of
searching, collecting, processing, storing, and transferring information through personal
computers, technical devices, and computer networks, which is essential for obtaining a
bachelor's degree in the credit education system [15-16].

Results and discussions. Indicators of the level of formation of information culture of
students of the credit system of higher professional education have been determined and
defined in practice.

We determine the level of formation of the information culture of students in
accordance with the credit system of education. The indicators of the formation of
information culture should be specified in accordance with informational, motivational and
communicative, operational criterias.

If we analyze the informational culture of a student, we see the following:

- flexibility of decision making in real life situations, information literacy and culture,

- the results of activities in typical and model situations related to the informatization
of education,

- coordination of training and work in production or professional practice, engaged in
research work.

In the course of the research, the technical base of the credit education system for the
formation of the information culture of the student was developed - computer classes; intra-
university network, classes with internet connectivity, etc. Software, control and test
programs, coaching programs, information and reference system - database, electronic
textbooks are equipped with multimedia programs.

- Educational-methodical: methods of working with software and information
equipment, methodological preparation for the use of new software technologies.

At a high level of information culture formation, there is a readiness for creative work,
software and hardware, pedagogical, psychological, didactic requirements for educational
software;

- the stage of software development for an educational facility;

- Possibilities of tools for creating educational software, tools, software interface.

Attainment:

- development of scripts for educational software;

- work with applications for creating texts;

- Analysis of pedagogical goals using teaching software;

- analysis of the experience of using information technologies, etc. formed at a high
level.
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Table 1 — Indicators of the level of formation of students' information culture at the beginning
and end of the experiment

Level The first indicator The result
Experimental group | Control group | Experimental group | Control
group
24,0% 10,0% 46,0% 12,0%
high
medium 34,7% 28,0% 43,0% 35,0%
low 41,3% 62,0% 11,0% 53,0%

Xorfapbl oeHren

50,0% 1
45,0% A
40,0% A
35,0% 1
30,0% A
25,0% A
20,0% A
15,0% A
10,0% A

5,0% A

0,0% A

Skcnepum. Ton Bakbinay To6bl 3kcnepum. Ton Bakbinay To6b1

ArFaLlKbl KepceTKill COHfbl HOTWXKE

Figure 2 — Indicators of the formation of information culture of students-High level indicators

The experimental results presented in the table and in the diagram above show that the
number of students with a low level of education in the experimental groups decreased from
41.3% to 11%, students with an average level increased from 34.7% to 43%, and students
with high level increased from 24% to 46%.

OpTawa geHren

Bkcnepum. Ton Bakbinay 10661 Bkecnepum. Ton Bakbinay 10661

AnfaLuksl kepceTKiw COHfbl HOTUXE

Figure 3 — Indicators of the formation of information culture of students-Medium level
indicators
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Okcnepum. Ton Bakbinay To6bl Skcnepum. Ton Bakbinay Tobbl

AnFallKbl KepceTKill COHfbl HOTUXE

Figure 4 — Indicators of the formation of information culture of students-Low level indicators

During the theoretical study of effective methods for the formation of information
culture of students in the credit system of education in higher educational institutions during
the experiment, the fulfillment of the expected results was checked in accordance with a given
hypothesis. At the beginning of the experimental work, the revealed level of formation of the
information culture of students increased by 46%, the number of middle-level students
increased from 34.7% to 43%, and decreased from 41.3% to 11% of junior students.

Students became interested in information of professional content and effectively
mastered innovative teaching technologies and interactive methods that contribute to the
informatization of professional activities. Students have developed the flexibility to use e-
learning in their independent work and to demonstrate that, as future professionals, they can
manage and organize technology and teaching methods using information technology.

Students have mastered the use of a set of tools, techniques and techniques that use
multimedia technologies to prepare, process, integrate, present different types of data, use
hardware and software, and use hardware and software.

In accordance with the requirements of the credit system of education, multimedia has
achieved the effective use of Internet technology and organized video conferences with other
universities via the Internet.

Information technology has created opportunities for the development of information
culture through the effective and productive organization of independent work of students.
SIS was carried out in accordance with the objectives of educational work, as a result of
various cognitive tasks, creative work. Professionally oriented and well-organized
independent work created favorable conditions for professional development of students.

Since the new information technology of education is based on finding solutions to the
most pressing technological problems, IWS, effective management of the educational process,
the introduction of new information technology in education has allowed teachers to
qualitatively change the content, methods and organization of teaching.

Comparison of the results of experimental work for the purpose of research proved the
validity of the principles and hypotheses proposed for defense. Accordingly, the following
conclusions were made:

- Student with an established information culture: understanding the laws of
information processes; organize the ability to search and select the information necessary to
solve a particular problem; completeness, adequacy, evaluation of information, the ability to
present, process, etc. in different ways. have skills; knowledge of the basics of computer
literacy; to understand that the computer, information technology, a set of tools to solve
problems in human life, and to identify its opportunities and shortcomings; be able to use the
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information obtained in practice, in professional activities, in solving any problems, etc.
acquire skills and qualifications;

- It is substantiated that the method of formation of information culture of students
through the use of information technology in higher education can create great opportunities
to improve the learning process, IWST, IWS in the credit system

- Electronic teaching aids, multimedia, Internet technologies, etc. in the credit system
of education. application leads to changes in the activities of students and teachers and allows
you to design the educational process, analyze, systematize, evaluate the results of student
learning activities;

The organization of elective course programs in such a way as to meet the needs of
future professionals will enrich the methodological base of each student.

Conclusion. One of the mechanisms for integrating the higher education system into
the international educational space is the credit system of learning. The essence of this system
lies in prioritizing students’ independent learning and forming in specialists the skill of
“lifelong learning.” In general, organizing the educational process in higher education
institutions on the basis of the credit system is implemented through ensuring continuous self-
development and high motivation for research activities. At the same time, the introduction of
the credit system of learning requires the adoption of new conceptual frameworks. Therefore,
an important part of implementing the credit system is the informatization of the educational
process and providing communication tools, under which the issue of forming students’
information culture becomes increasingly relevant.

Researchers engaged in the main pedagogical and psychological issues of using
computer technology and equipment in the learning process, as well as scholars working in
the field of informatization of education, have demonstrated that the use of information
technology tools in secondary and higher education institutions, the management of cognitive
activities, the content, methods, tools, forms of teaching, and the monitoring of learning
outcomes are based on new didactic conditions. They also highlight new structures,
organizational functions, implementation results, the need for extensive exploration, and
specify the pedagogical and psychological characteristics.

At the end of the practical-experimental work, the obtained results showed that the
level of students’ information culture had improved, in accordance with the principles and
pedagogical conditions of applying information technology in the learning process.

The results of the experiment demonstrated that, in the experimental groups, the
number of students with a low level of information culture decreased from 41.3% to 11%,
while the number of students who reached a high level increased from 24% to 46%.

Based on theoretical principles and the results of practical-experimental work, the
following recommendations are made in order to form students’ information culture:

- to widely use modern computer devices and interactive online learning technologies
in order to improve the educational process in higher education institutions and enhance the
quality of education;

- to collect, systematize, and constantly update best practices of informatics teachers
that demonstrate the effectiveness of using ICT in the educational process, and to create a
database of such practices;

- to create a unified educational portal that integrates the education system for learners
across the country’s educational institutions, ensuring that all universities are connected to it.

The clarified aspects of the issue in the article can serve as a basis for further research
on organizing the educational process in general secondary schools, colleges, and universities,
preparing students, developing subject-specific electronic tools aimed at fostering students’
and learners’ educational activities, and introducing new information technologies into the
educational process.
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MATEMATHKA TI9HJIEPI FOMBIHIIIA CTYAEHTTEPAIH AKITAPATTBIK
MOJEHUETIH KAJIBIIITACTBIPY JEHI'EMIHIH S9KCIIEPUMEHTTIK
KOPCETKIIITEPI

Hlamuaos T.F.l, TEXHUKA FBIIBIMIAPBIHBIH KaHIUAAThL, JTOLEHT
Meneroexos B.P.2, maructp
HNmanunes A.E.S, (H3uKa-MaTeMaTuKa FRIIBIMIAPBIHBIH KaHIUIaThI, JOIICHT
XycaiiHoBa A.B.%, nenaroruxa FBUIBIMIAPBIHBIH MarucTpi

'Ozepbatiocan caynem acane Kypwinvic ynusepcumemi, baxy, Ozipbatiocan
’Azamammuix asuayus axademuscol, Anmamet K., Kazaxcman
K. JKybanoe amvindasul Axmebe enipnix ynusepcumemi, Axkmeobe x., Kazaxcman
‘M.Maxamaee amvindazvt Nel3 opma mexmen, Anmamer K., Kazaxcman

Anpgarna. MakaJiaja MareMarrKka MmoH/epi OOMbIHINA CTYICHTTEPIH aKIapaTThIK MOICHUCTIH
KaJbIITACTBIPY  ACHTeHiHIH  JKCIEPUMEHTTIK KepceTkimrepi cunartanrad.OKy —mpoleciHue
KOMIBIOTEPIIK TEXHOJNOTHSJIAp MEH TEXHOJOTHUSIIAPIbl KOJNJAHYABIH HETi3rl  TeJarorukaiblK-
TICUXOJIOTHSUTBIK ~ MocelieliepiMeH  alfHaJbICaThlH — FalbIMIAp, COHBIMEH Karap OumiM  Oepymi
aKnaparTaHAbIpy CallaChIHIAFbl 3ePTTEYIIICPIIH TOKIpUOEci, opTa KoHE KOFaphl OKY OpBIHIAPbIHIA
aKMapaTThlK TEXHOJOTHSUIAPABI TalganaHy, TaHBIMIBIK 1C-OpEKEeT Vepici, OKBITYIbIH Ma3MYHBI,
oficTepi, Kypaimapbl, TYpJiepi jKOHE OHBIH OaKbLiay HOTIIKENEPl JKaHA JUJAKTUKAIBIK NIapTTapra
HETi3/IesIe/ll JKOHE JKaHa VUBIMIBIK KbI3METTIH KYPBUIBIMBIH aHBIKTaiibl. Makanagarel MOCEJICHIH
alKbIHIAJIFAaH JKaKTapbl OoJialiakTa »Kallllbl OpTa OuLTiM Oepy MeKeMenepiHae, KOJUICDKIEP MeEH
JKOFapbl OKY OPBIHJAPHI CTYACHTTEPIH JalbIH/AY, KNI )KoHE KOCINTIK O0151iM OepeTiH MeKeMelneperi
OinmiM Oepy yaepiciH YHBIMIACTBIPY, OKYyIIbLIAp MEH CTYACHTTEP/IH OKY IC-OpEKETIH IaMbITyFa
apHaNfaH TMOHMIK CHUIATTaFbl OJNEKTPOHIBIK Kypajjap jkacakray, OumiM Oepy yzepiciHe xkaHa
aKMapaTThIK TEXHOJIOTUSIIAP/Ibl CHII3y OaFbITBIHAAFBI JKYMBICTAp/AbI 3epTTEyre HEriz 0onia anmajbl.
CoHBIMEH KPEIUTTIK OKBITY JKYHECIHIH eHTi3iTyi OOWBIHIIA MBIHANAH KOPBHITBIHABI IIBIFapyFa OONajIbl:
CTYICHTTEPIIH aKaJACMUSJIBIK TaHIAy KYKBIFbI KPEAUTTIK OKBITY JKYHECIHIH €H HETi3ri apThIKIIbLIBIFBL
CryneHTTep OKBITYLIBUIApAbl TaHIAyFa MYMKIHAIK aajibl OHE ©3IepiHiH OiuniM amy TpaeKTOPHUSCHIH
KasimTacThipapl. COFaH COMKec, THITIK JKOHE OKY JKOCTapiapbIMEH Oipre CTYACHTTEpHAIH JKEKE OKY
JKOCTIapJiapbl eHTi3inl, Oy1 xocmap OutiM Oepy Ma3MyHBI MEH OKBITYIIbI YHBIMIACTHIPYAbI aHBIKTAIBI.
KpemuTrik OKbITy IKyHeciHIE CTYISHTTEpHAiH OKYIaFbl JKETICTIKTEpiH Oakpulay >KoHE Oarajiay
esrepicTepre yuiblpansl. KpeauTTik OKpITY JKyieciHme OumiMai Oaramay eKi MaHBI3IBI KbI3METTI
aTKapajbl: yirepiM OOWBIHINA paHXKiIey KoHE OKY/Ibl MOTHBAIIUSIIAY.

Tipexk ce3aep: akmapar, CTYJCHT, aKNapaTTHIK MOJICHHET, SKCIEPUMEHT, KPEIUTTIK XKYiie,
TaH/1ay Kypchl, KOMIIBIOTEPIIIK CayaTThUIBIK, MHTEPHET TEXHOJIOTUACHL.
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SKCIEPTHBIE IOKA3ATEJIA YPOBHSI ®OPMUAPOBAHUS
MH®OPMALMOHHOM KYJIBTYPBI CTYIEHTOB IO MATEMATHYECKHAM
TACIATITAHAM

Iamuios T.I.!, kanauaar TEXHUYECKUX HAYK, JOLEHT
Meneroexos B.P.2, maructp
Umanunes A.E.%, kangunar Qusuko-MareMaTH4eCKHUX HAayK, JOLEHT
Xycaiinosa A.B.%, MarucTp nesarornuecKux HayK

! 43epbaiiocancruii ynusepcumem apxumexmypui u cmpoumenscmea, 2. baxy, Azepbaiioscan
’Akademus epadcoanckou aguayuu, 2. Aimamet, Kazaxcman
3 Akmiobuncruil peauonanvHulil  yHugepcumem um. K. Kyoanosa, 2.Axmobe, Kazaxcman
4Cpedmvz wixona Ne 13 umenu M.Maxamaesa, 2. Aimamel, Kazaxcman

AHHOTanmuss. B craree  omucaHbl ~ JKCIIEPUMEHTAJbHBIE  IIOKAa3aTeJd  ypPOBHA
c(hOopMHUPOBAaHHOCTH UHPOPMAIIMOHHOHN KYJIBTYpBI CTYACHTOB IO JUCIUIUIMHAM MaTeMaTUKU. Y YeHBIC,
3aHUMAIOLIHECsS OCHOBHBIMHM MEIAarOTHUYECKUMH W TICMXOJOTMYECKMMHU BOIPOCAMH HCIIOJIB30BAHUS
KOMIIBIOTEPHBIX TEXHOJOIMH B 00pa30BaTEJIbHOM IIPOLIECCE, a TAaK)KE OIBITOM HCCIeJoBarenei B
oOyactu MHPOpMaTu3anuu 00pa3oBaHMUsl, HCIIOIb30BAHU WHPOPMAIIMOHHBIX TEXHOJIOTHI B CPEAHEM
U BBICIIEM 00pa30BaHUU, Mpoliecca O3HABATEIbHON NESTEIIbHOCTH, COAEPKAHUS, METOJOB, CPE/ICTB,
BUABI OOyYeHMS M KOHTPOJIb €r0 Pe3ysbTaToB 0a3HpyOTCS Ha HOBBIX JUIAKTHUECKUX YCIOBHUSIX U
OTIPENEIISIIOT HOBYIO CTPYKTYPY, OPraHH3aLMOHHYIO AEATEIbHOCTh.BBISIBICHHBIE B CTAaTbe CTOPOHBI
BOIMPOCa MOTYT CTaTb OCHOBOH JJIsl M3yUeHHs B OyaymieM paboT MO MOATOTOBKE CTYACHTOB CPEIHUX
00111e00pa30BaTEIbHBIX YUPEXKICHUH, KOJUIeMXKeH 1 By30B, OpraHU3aliy 00pa3oBaTeIbHOTO MpoLecca
B YUpPEXACHUAX 0OIero u mpoeCCHOHATHHOTO 00pa30BaHMSA, CO3JAHHUIO DIIEKTPOHHBIX CPEICTB
NPEAMETHOTO XapakTepa Uil pa3BUTUsl yueOHOU JEATeIbHOCTH YYallluXcs U CTYJACHTOB, BHEIPEHUIO
HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH B 00pa3oBarenbHbIi Tpoliecc. Takum oO6pa3oMm, Mo BHEIPEHUIO
KPEOUTHOM CHCTEMbl OOY4YEeHHS MOXKHO CcHenaTb CJeIyIOUIe BBIBOJABI: IPaBO CTYICHTOB Ha
aKa/JIeMUYECKU BBIOOp SBISETCA OCHOBHBIM IIPEHMYLIECTBOM KPEOUTHOW CHCTEMBI OOy4YeHHS.
CTyneHTBl  TMONy4YaroT BO3MOXKHOCTH  BBIOMparh MperogaBareneii ©  (QOPMHPYIOT  CBOIO
00pa3oBaresibHYI0 TPAaeKTOPHIO. B COOTBETCTBUM C HUM, HapsAgy C THIIOBBIMH M Y4EOHBIMH IUIAHAMHU,
ObUIM BBEJCHBI MHAMBUAYaJbHbIE yUeOHBIE MJIAHBI CTYAEHTOB, B KOTOPBIX ONpENessieTcs ConepKaHue
oOpa3zoBaHusi U opraHu3anusi oOydeHus.. B kpennTHO# cucteme 0Oy4eHUsS] MPOU3ONUIA U3MEHEHUS B
KOHTpOJIE U OllEHKe Y4YeOHBIX JOCTIKEHHH CTYNEeHTOB. B KpeauTHOW cucTeme OOydeHHs OIeHKa
3HaHUH BBINOJIHACT [BE BaKHbIC (QYHKIMM: PAHXHUPOBAHME IO YCIIEBAEMOCTH W MOTHBaLUS K
00ydeHumro.

KirwueBble caoBa: wHpOpMalms, CTYICHT, WHQOPMAIMOHHAs KyJbTYpa, SKCIIEPHMEHT,
KpPEeIUTHAs! CUCTEMA, JJIEKTUBHBIH KypC, KOMIBIOTEPHAS! TPaMOTHOCTh, MHTEPHET-TEXHOJIOT U
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111 Ecenos amvinoazvl Kacnuti mexHono2uanap scane UH’CUHUpUH2 yHugepcumemi, Axkmay K.,
Kazaxcman

Amngarna. Maxkanana sxanmel OimiM OeperTiH Mekrentepperi ¢msnka cabakrapsiHa STEM-
oAicTepiH KipiKTipy[iH TEOPHUSIIBIK KOHE TPaKTHKAJIBIK actekTiinepi kapacteipsutagsl. STEM (Science,
Technology, Engineering, Mathematics) Tocinl OKyIIBIIAPABIH FBUIBIMH-TEXHUKAIBIK OWJIAybIH,
3epTTEYIILTIK KaOlIeTTepiH KoHe WHXKEHEPIIK JaFAbUIapblH JaMBITYFa OaFbITTalFaH 3aMaHayd OiliM
0epy TEXHOJIOTHSCHI PETIHAE CHIaTTanaipl. 3epTTey OapbiChIHAA 7-9 CHIHBINTApFa apHaFaH (QU3MKa
OKYJIBIKTapPBIHBIH Ma3MYHBIHA TaJJIAy Kacajblll, 3epTXaHAIBIK XKYMBICTap caHbl MeH oiapasiH STEM
TajanTapelHa COWKECTIrT aHbIKTaNAel. HoTmkeciHme 7-8 ChIHBIMTApAa TOHXKIPUOETIK KYMBICTAp
JKETKUTIKT] JeHreiie KaMTBUIFaHbl, al 9-CHIHBINTA ONAPIBIH CaHbl MIEKTEYNi €KEeHIITi ailKbIHIAJIbI.
Ocbiran  OainanbIicTBl  9-chiHbIN  (u3uka KypcbiHa STEM-xko0amapnel eHri3ymiH KaKeTTiiri
Herizmennmi. Makamaga OKyNIBUIAPIBIH TEOPHSUIBIK — OUTiMAEpiH ToKIipHOEMEeH YIITacThIpyFa
OarpiTTanFan Oipkarap STEM >xo0anap yChIHBUIFAH: LIEHTPIE TapTKBIL YAEYAl aHBIKTAy, aifHaIMalIbl
KO3FaJIbICTBI 3epTTey, KapamaibiM JH(T MOAENIH KypacThIpy, peakTHB ap0a jkacay, aKyCTHUKAIIBIK
kabuHa >kobayiay JKOHE TMEpPHUCKONl KypacTelpy. byn skobamap OKymbUIapiblH — (DU3HKAIBIK
KYOBUTBICTap/Abl TEpPEeH TYCiHyiHe, SKCIEPHUMEHT JKYpri3y HaFdbUIapbIH KaJIBIITACTBIPYFa >KOHE
MoHapasbIK OaiylaHBICTAP/IbI KY3ere achlpyra MyMKiHaiK Oepeni. CoHbiMeH Karap, Makanaga STEM-
oMiCTEepiH EHTI3YAIH apTHIKIIBUIBIKTAPEI MEH IIeKTeynepi Tammansil, Kazakcranmarel OimimM Oepy
JKYHECiHIe OHBI THIMJII JKY3€re achIpYIbIH Heri3ri OarbITTapbl alkpiHAanradn. STEM Tocimi ¢usnka
IIOHIH OKBITYABIH CalachlH apTTHIPBIN, OKYIIbUIAPABIH MOHIe KbI3BIFYIIBUIBIFBIH KYIIEHTETIH THIMII
KypaJ peTiHjie KapacThIPbLIabl.

Tipex ce3nep: STEM, ¢u3uka, 3epTxaHaiblK KYMbIC, HHXCHEPIIK Oifjay, ’K0OaJbIK OKBITY,
MIOHApaJIbIK, OaliIaHbIC, SKCIIEPUMEHT.

Kipicme. Kasipri 6imim Oepy »xyieciHIe OKyIIbUIApAbIH FbUIBIMU-TEXHHUKAIIBIK
OIJTaybIH JAMBITY MAaHBI3JIBI MIHACTTEPIH Oipi Oombim TaObuTaael. OCkl MakcaTTa O11iM Oepy
npornecine STEM (Science, Technology, Engineering, Mathematics) GaFbITTapblH KipiKTipy
KeHIHeH KoiaaHeutyga [1]. dusuka mMoHI TaOWFAT 3aHIBUIBIKTAPBIH 3EPTTEUTIH FBHUIBIM
peringe STEM Tocinzepin eHrisyre Kojaiiabl MoHAEpAiH Oipi Ooibln caHamajisl, ce6edi o
TEOPUSIIBIK OUTIMIII TOKIPUOEMEH JKOHE TPAKTUKAIBIK KOJJaHyMeH OaillaHbICThIpyFa
MYMKIiHJiK 6epeni [2].

STEM-onicTeMeciHiH HETI3T1 epeKIIeNiri - TOHIIK OUTIMII TeOPHsUIBIK JIeHTeiIe
MEHIepyMeH MIeKTeIMeN, OHbl HAaKThl OMIPIiK JXarJaijapaa KojijaHyfa yHpery. Mbicansl,
¢dusmka cabakrapeiana STEM sxo0amapsl oKymibIIapra TOKIpUOETIK 3epTTEYNep JKYpri3yre,
ecenTep/i MHKEHEPIK TYPFBIJaH MISIIyre XoHEe MaTeMaTHKa MEH TeXHOJOTHSHBI OipikTipe
OTBIPBIII AKCHEPUMEHT HOTHXKeNepiH Tanjgayra MyMKiHmik Oepexi [3]. byn mnpomecc
OKYUIBUIAPJIBIH AaHAJMTUKAIBIK Oilay KaOuleTiH, mnpoOiemanapisl IIely JaFIblIapblH,
IIBIFAPMAIIIBUIBIK KOHE HHHOBALMSIIBIK MAIIBIKTAPbIH 1aMbITa/IbI.
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STEM-onictemecin ¢u3uka cabaKkTapblHa HHTETPALUSIIAY OKYIIBUIAPABIH KOTCalabl
OiTaybIH, TOKIPUOETIK 3epTTeY KaOLICTTEPIH JKOHE TOHTE KbI3BIFYIIBUIBIFBIH apTTHIPYIbIH
THIM/JI1 JKOJIbI OOJIBIIT TaObLIAABI [4].

XasbIKkapaniblK Toxkipuoe kepcerkeHaet, STEM-6inim 6epy xyieci AKLL, XKanonwus,
Onrycrik Kopes, ®unHnsuausi CUSKTHI enjepae keHiHeH nambirad [5]. byn engepae STEM
TE€K TEOPUSIIBIK JAWBIHABIK €MeC, OKYIIbUIAPJbIH HHXKEHEPJIIK Oilyiay, FbUIBIMH 3€pTTEY,
TEXHOJIOTHSUTBIK jK00aap oHEe MaTeMaTHKa apKbUIbI MIPAKTUKAIBIK MAIIBIKTAPBIH JaMBITYFa
OarpITTaJIFaH KeIIeH1 Oarmapiiama periHae Kapacteipbuiansl. Meicanbl, AKII-tarst STEM
OpPTANBIKTAphl OKYIIBUIAPFA POOOTOTEXHWKA, AIIEKTPOHUKA, XUMHSUIBIK JKOHE (DU3UKAIIBIK
SKCIIEPUMEHTTEP apKbUIbl JKOOAIBIK JKYMBICTApIbl JKY3€re achlpy MYMKIHIITIH Oeperi.
Ounnsgaausaga STEM  xobanmapbl TOHIAEp apachblHIAFbl WHTETpAllUsiFa HETI3/eNreH,
OKYIIBUIAP/IBIH [IBIFAPMAIIbUIBIK XKOHE CHIHU Oilay KaOlIeTTepiH AaMbITyFa OarbITTalFaH [6].

Kazakcrangarst STEM-06inmiMm Oepy casbIcTBIpManbl TYpAE KaHa Oacrama OOJBII
Tabbiaabl. COHFBI XbUIAAPHI enimizae oiniM 6epy pedopmanapsl asceinaa STEM sxoGanapsr
opTa MEKTeIl OarjaapiamMachlHa €HTI3UTye, ocipece Qu3uka, MaTeMaTuka *oHe WH(OpMaTHKa
noHAepinae. Amaiiga kazipri yakbiTta Kaszakcranga STEM xoGamapblH 3Ky3ere acwipy
HICTENIIK TOXKipuOere KaparaHza IIEKTEYIi: 3epTXaHAJBIK JKaOABIKTap MEH NPaKTHUKAJIBIK
MaTepuaiIapiblH >KeTKUTIKCI3AIrl, MyFaliMIEpIiH WHHOBALUSJIBIK 9/iCTEMENEpAl MEHIrepy
JEHTeHiHIH OpKeNKiIiri 6alkanasl [7].

Herenmen, Kazakcranga STEM-pi enrizy OuniMm  Oepy KyHeciH KaHFBIPTYFa,
OKYIIBUIAP/IBIH aHATUTHKAIBIK OMIay, IpoOieMaap/bl ey JKOHE 3ePTTEy MAIIbIKTaPhIH
JaMbITyFa MYMKIHIIK Oepeni. byn, 3 keserinae, enliH FhUIBIMU-TEXHHUKAIIBIK OJIEYETiH
apTTHIpyFa oHEe OONamaKkTa HHHOBAIUSUIBIK YKOHOMHUKaFa KKETTI MaMaHAAp/Abl JaspiayFa
piknan erenl. Kazakcranaplk wmektentepae STEM xobanapblH JaMBITy XalbIKapabIK
CTaHapTTapFa cail OKBITY CaIlachlH JKAKCAPTy JKOHE OKYIIBLIAPIBIH ITOHTE KBI3BIFYIIBUTBIFBIH
apTTHIPYABIH MaHbI3bI (DAKTOPHI OOJBIN TAOBLIA/IBI.

Kasakcranaare! 01iM Oepy xyiecine STEM-ai eHrizy oKylbuiapIblH MOHIIK OUTIMIH
NPaKTUKAIbIK JafF/blIapMEeH YINTacThlpyFa »aHa MYMKiHIIK Oepeni. STEM xobGamapsl
apKBUIBI OKYIIBIIAp (PU3MKA, MaTeMaTHKa JKOHE TEXHOJIOTHSUIBIK MOHICPAl TEK TEOPHSUIBIK
TYpFBIIAH MEHIepill KaHa KoilMail, OHBI HAaKThl OMIPIIK JKOHE FBUIBIMH 3€pTTey
JKarJalnapelHaa KoJjaaHyasl yhpeHeni. byn Ounim Gepy dopmaTsl OKyUIbLIApAbIH 3€PTTEY
JAFIbUTAPBIH TaMBITHIT, SKCTIEPUMEHT KYPri3y, AepeKTep/ii Taniay oHe KOPBITHIHIBI JKacay
Kabinerrepin xkeruiaipeni. ConbiMeH Karap, STEM-OuniM Oepy IIbIFapMallibUIbIK JKOHE
WHXXEHEPIIIK Oiaylbpl KalbITACThIPaIbl, OKYIIbUIAD MPAKTUKAIBIK MOCENeNepi IIenry
OapbIChIHIa MHHOBAIUSUIBIK MISTIIMIED 13/1eM, OoalaKTa FbUIBIM, TEXHHUKA JKOHE WHKEHEPITIK
OarpITTap/a KoCciOM JAalbIHABIKKA MYMKIHAIK anaabl. XKoOanbIK xkoHe TOHKIpUOEIiK KyMbICTap
MIOHI'e KBI3BIFYIIBUIBIKTBI aPTTHIPBII, OKYIIBUIAPBIH BIHTACHIH KyLIeiTeai, Oy OutiM Gepy
MIPOIIECIHIH CarachlH )KOFapbLIATaIbI.

Amnaiina, STEM-ni enrisynin kemmnikrepi ne Oap. Kasakcranga kenrtereH
MEKTenTep/ie 3epTXaHAIbIK >KaOJbIKTap MEH TEXHOJOTHSUIBIK MaTepuasaap KeTKUTKCI3, Oy
KoOamapabl TONBIKKAHIBI JKY3€Te achlpyra Kenmepri kenrtipemi. Myramimaepain STEM
SIICTEMECIH THIMII KOJAaHY JIEHIei1 OpKeyKi, KeOip MEeKTenTepae MyFamimaep Oy OareITTa
KOCBhIMIIIa KOCIOM HaspibIKThl KaxkeT eTeni. CoHmaii-ak, >k0OajblK KYMBICTapFa KaKeTTi
yakpIT OKYy OaFjapjaMachbIHbIH IIEKTEYIUNriMEH CoWKec KelaMmeyl MYMKiH, OyJl OKy
MPOLECIHE YIUBIMIACTHIPYIIBUTBIK KUBIHABIKTAP Tyabipaasl. STEM sxobanapbiH icke ackipy
KOCBIMIIIA Kap KbUTBIK ITBIFBIHIAPIBI TAJIAIl €Tel, COHBIH 1THAC Ka0abpIKTap, OaFaapiaaMaltbiK
KaMTaMachI3 €Ty KoHE OKbITY KypcTaphl [8]. CoHbIMEH KaTap, OKYIIbUIAPABIH KOOAIBIK KOHE
TOXKIPUOCIIK JKYMBICTApPBIHBIH HOTIDKENEPIH Jypbic Oaramay VIOIH JOCTYpii Oaranay
dbopmanapsl KaiiTa Kapayasl KaxeT etemi [9].
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STEM-ni Kazakcranaarsl 6i1iM Oepy KyiieciHe eHri3y OKyIIbIIapAblH aHATUTUKAIBIK,
HIBIFAPMAIIIBUIBIK JKOHE MPAKTHKAIBIK JaFAbUIapbIH JaMbITyFa 30p MYMKIHAIKTep Oepce e,
OHBl TOJIBIKKAHJABI 1ICKE achlpy YIIIH MaTepHalJblK, KaJIpiblK >KoHEe OaraapiaMaibIK
KOJIJIayJIap/ibl KaMTamMachl3 €Ty MaHbI3Ibl O0JbIn Ta0bu1abl. by OarbiT MekTenTepaeri pusu-
Ka, MaTeMaTHKa >KOHE TEXHOJOTHs Ca0aKTapbIHBIH THUIMAUIILIH apTTBIPBIN, OKYIIBUIAPIBIH
FBUIBIMU KOHE WHKCHEPIIK OaFbITTaFbl JAUBIHABIK JCHICHiH KOFapblIaTyFa bIKIAl eTell.

3eprTey Marepuangapsl MeH daicrepi. bimim OGepyne okymbuiapasl Oonamiakra
FBUIBIMU, TEXHUKAJBIK XKOHE MHXKEHEPJIK OarbITTarbl MaMaH/ABIKTapFa Aaspiayda MaHbI3/Ibl
pen arkapaabl. On ¢u3MKa MOHIH KBI3BIKTHI 9pi KOJDKETIMII eTeli, OKYIIbLIapAbIH IMOHre
JIET€H bIHTACBIH apTThIPaJbl, COHBIMEH KaTap 3epTXaHaJbIK jKoHE TKIPUOEIiK )KYMBICTAPAbIH
camnachlH )orapbuiaTaabl. 9-ceiabmKa STEM xko0anapblH €HTi3y apKbUIbI OKYIIBLIIAP TEK T€O-
PHUSHBI MEHIepill KaHa KOWMaii, OHbI MPAKTUKAJIBIK KOJAAHY JaFAbUIAPBIH KAJBIITACTHIPAIbI,
FBUIBIMH 3€PTTEY SICTEPIMEH TaHBICA Il KOHE MHXKEHEPIIIK Oilylay KaOijeTTepiH JaMbITaIbl.

ConbiMeH Karap, Kazipri OuriM Oepy KyHeciHIe OKYIIBUIAPAbIH TEK TEOPUSIIBIK
OiTiMAl MEHrepyi KETKUTIKCI3 eKeHi aHbIK Oalikamyna. biniM anymbuiapasiH anFad OiTiMaepin
OMIpJIIK KaFgasTTapAa KojijaHa Oumyi, MOCeJeHi IIeNHIy[e MIbIFapMaIIblIbIK >KOHE CBIHU
TYPFBI/IaH OJIail amysl O0acThl TajanTapasiH OipiHe aifHanael. Ochl TYpFbInaH anranga, STEM
Tocutl OimiM Ma3MYHBIH >KaHApPTYIObIH TUIMII KypalAapblHbIH Oipi Oojbin Tabbutanel. On
MIOH/ICP apachIHAaFbl OAWIaHBICTI KYIICHTIN, (DU3UKA CHSIKTHI )KapaThUIBICTAHY FHUTBIMIAPBIH
OKBITYyZIBl ©MIPMEH YINTacThipyFa MyMKiHIIK Oepeni. Conabikran STEM snemeHTTEpiH
¢u3uka cabarbiHAa EHTI3Y[iH HAKTHI JKOJJAPbIH AaHBIKTAy JKOHE OHBI dp CHIHBIN JCHreHiHe
Tajay ©3eKTi Mocese OOJIbI TaObLIaIbI.

1-kecte — OkyabikTap (7,8,9 cbiHbim)

Ne | Corabin bacsIn nibrra- Toxipu- TaxpIpbIITapbI
pBUTFaH XbULIap | Oe caHbl
1 |2 3 4 5
7 bamrapyer P. - 10 Nel KimikeHTait eHenepIiH eImeMAepiH aHbIKTay.
CBIHBIN | “ATamypa” No2 ®uznkanblk maMagapAb! eJIey
6acmacsl, 2017. Ne3 KatTbl geHenep MeH CYMbIKTapAblH

TBIFBI3/IBIFBIH aHBIKTAY.
Ne4 Cepniimai nedopmanusiiapsl 3epieney.

Ne5 Cripranay yiikenic KYLIiH 3epTTey.

Ne6 Apxumen 3aHbIH 3epHeIey.

Ne7 JleneHiH CYHBIKTa KY3y MAPTTAPBIH aHBIKTAY.
Ne8 JKazpIk purypanslH Maccanap HEHTPIiH
AHBIKTAY.

Ne9 MiHmiKTIH Tene-TeHIIK IapTTapblH aHBIKTAY.
Nel0 Kenbey ka3bIKThIKTBIH [TOK-i1H aHBIKTAY.

2 Kponrapr b. - 10 Nel ®uznkanslk maManapzpl OJIIey.
“Mekten” No2 KimrkeHTail JeHeNepIiH eIIeMIePiH aHbIKTaY.
bacmacsr, 2017. Ne3 CyHbIKTBIH JKOHE KATThI JCHEIEPIiH

THIFBI3/IBIFBIH aHBIKTAY.
Ne4 CepinmneHiH KaTaHABIFBIH aHBIKTAY.

NoS CeipraHay yHKeIiC KYIIIiH 3€pPTTEY.

No6 Apxumen 3aHBIH TEKCEPY.

Ne7 Jlenenepain Ky3y MapTTapblH aHBIKTAY.
Ne8 Ka3bIK hurypansiH Maccaiap HEHTPIH
aHBIKTAYy.

Ne9 UiHTIpeKTiH Tene-TeH/IiK MapThIH aHBIKTAY.
Nel0 Kenbey »a3bIKThIKTEIH [IOK-iH aHBIKTAY.

56



3

5

CBIHBIII

3akupoBa H.A,
P.P .Ammpos -
Acrtana “ApmaH-
I1B” 6acmacsl,
2018.

11

Nel Temmeparypanapsl opTYpIIi CyTapabl
apallaCTHIPFAHIAFbI )KBLTY MOJIIEPiH CATBICTHIPY.
Ne2 My3abIH MEHIIIKTI 0alIKy KBUTYBIH aHBIKTaY.
Ne3 Dnextp Ti30erin xKuHay XKoHE OHBIH 9PTYPIi
OemiKTepiH/eT1 TOT KYIIi MEH KEPHEY/II OIIIIEY.
Ne4 Ti36ek OemiriHAeri TOK KYIIiHIH KepHEYTe
TOYCIAUIITIH 3epTTEY.

No5 Otkisrimrepai TI30eKTeH KalrFayabl 3epTTeY.
No6 OTKI3TIimITEP Il TAPAIIICIH KATFAYIBI 3€PTTEY.
Ne7 DnexTp TOTBIHBIH KYMBICHI MEH KyaTblH
oJIIIIeYy.

No8 TypakThl MArHUTTIH KaCHETIH 3€PTTEY, MATHUAT
epicTepiHiH OeHHECIH ay.

Ne9 DnexTpMarHuTTi )KHUHAY KOHE OHBIH 9PEKETiH
TEKCepy.

Neol10 LIIBTHEIHBIH CBIHY KOPCETKIITIH aHBIKTAY.
Nell JKyka nmuH3aHBIH (DOKYCTBIK KalllbIKTHIFBIH
AHBIKTAY.

P. bamrapyssr, I11.
Hy#inmuHa, K.
Cetiomnnuna, -
Anmarsl
“Atamypa”
6acmacsl, 2018.

11

Nel Temmeparypamapsl opTYpPIIi CyIapIasl
apaJacThIPFaH/IaFbl KBUTY MOJIIIEPiH CABICTBIPY.
Ne2 My3/bIH MEHIITIKTI OalIKy *KbUTYbIH aHBIKTaY.
Ne3 DnexTp Tiz0eriH KHHAY JK9HE OHBIH SPTYPIIi
OOIIKTEepIHIET] TOK KYIIIi MCH KEpHEYIH OJIIIey.
Ne4 Toxk KymIiHiH 37€KTp Ti30eri Oemirinaeri
KEpHEYTe TOyeJIUIIriH 3epTTey.

Ne5 Otkisrimrepai Ti30eKTen KanFayabl 3epTTey.
Ne6 OtkizriniTepai napauiesb KaaFayabl 3ePTTey.
Ne7 DnexTp TOTBIHBIH KYMBICHI MEH KyaThIH
eJIIIIEY.

Ne8 TypakTsl MArHUTTIH KACHETTEPiH 3epAeiey
JKOHE MarHUT epicTepiHiH OeHHENepiH ay.

Ne9 DnexkTpMarHuTTi KYpacThIpy jK9HE OHBIH
OPEKeTiH 3epeney.

Ne10 LIbIHBIHBIH CHIHY KOPCETKIIIIH aHBIKTAY.
Nell JKyka nmuH3aHBIH (DOKYCTBIK KalllbIKTHIFBIH
AHBIKTAY.

5

9

CBIHBIIIT

H.A.3a-xu-po-Ba,-
P.P.Aumm-pos- --
Hyp-Cyuiran:-
«Ap-MaH-I1B»-
6ac-ma-cul,- 2019.

Nel 3epTxaHainbIK sxymbIc. TeH yaeMeni Ko3FajbIc
KE31HJIET1 ICHeHIH Y/ICYiH aHBIKTaYy.

Ne2 3eprxanainslk xymbIc. [opu3oHTans
JAKTHIPBUIFaH JCHEHIH KO3FaJIbIChIH 3€PICIEY.
No3 3epTxaHaNBIK )KYMBIC. MaTeMaTHKAIIbIK
MasITHUKTIH KOMETIMEH epKiH TYCY YAeYyiH
AHBIKTAYy.

Ne4 3epTxaHaIIbIK )KYMBIC. BETTIK TOJNKBIHIAPIBIH
Tapajy XKbUIIAMIBIFBIH aHBIKTAY.

bamapyuer P.,
[ly#iammna 11,
Ceiidpommmna K.
«Aramypan-
6ac-ma-ckul,- 2019.

Nel 3eprxanansbIk xymbIic. TeHyIeMemi KO3FabIc
Ke31HJET1 ICHEeHIH YAEYyiH aHbIKTay.

No2 3eprxaHainbIk xymbIc. [ opu3oHTaIH
JAKTHIPBIIFAH JI€HEH1H KO3FaJbICBIH 3€PIEEY.
Ne3 3epTxaHalnbIK )kyMbIC. MaTeMaTHKaIbIK
MasTHUKTIH KOMETIMEH epKiH TYCY YACYyiH
AHBIKTAY.

Ne4 3epTxaHalbIK )KYMBIC. BETTIK TONKBIHAAPIBIH
Tapajy >KbULIAMABIFbIH aHBIKTAY.
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Hotm:kesiep men tankwliay. byn makanana 7, 8 koHe 9 CBIHBIN OKYIIbUIAPBIHA
¢usuka cabarbiaa STEM sneMeHTTepiH KipIKTipy MYMKIHIIKTEpl KapacThIpbUIAIbl. 3epTTey
OapbICBIHZA Op CBHIHBIN OOWBIHIA COHFBI OH KBUI INIIHAE >XapblK KOPreH eKi Qu3uka
OKYJIBIFBIHA Tayjlay JKacajblll, oJapablH Ma3MyHbIHAarbl STEM-re coiikec KeneTiH
TarchIpMaliap MEH TOXKIPUOETIK J>KYMbICTap aHBIKTANAbl. Tanmmay HoTHXKenepi Qu3uka
cabaKTapbIHa OKYIIbUIAPJbIH 3€pTTeY, MHKEHEPIIIK Ojiay >KOHE MPAKTUKAJIBIK JIaFIbUIapbIH
JTAMBITYFa OaFbITTANIFaH diCTEp/i YChIHYFa HET13 OOIIbI.

®usuka cabakrapeiHa STEM - omictepiH WHTerpanusuiay OapbIChIHAA JKYPri3iireH
3epTTey HOTIKeNepi KOpCeTKeHJeH, 7-8 ChIHBINTAapa 3€pTXaHANBIK >KYMBICTAp CaHbI
JKETKUTIKTI JICHreie KaMTaMachl3 €TIreH, OV OKYIIbUIapFa TEOPHUSIIBIK OUTIMII TOXIpUOe
apKbUIbl  OekiTyre MYMKiHIIK Oepemi, Az, 9-cblHBIN OaraapiamMacblHla 3epTXaHaJBIK
JKYMBICTapJIbIH CaHbl JKETKUIIKCI3. byn jkarmait OuriM Oepy mHpoIleciHe OKYIIbUIAPIIbIH
TEOPHSUTBIK MaTepHajibl TIKIPUOENiK TYPFBIAAH MEHIepy MYMKIiHAIKTepiH mekTeiai. Comn
cebenti 9-coinbIn (usnka cabakrapsina STEM >xo0anapblH €Hri3y KaKeTTUTIr TybIHAANUIbI.

STEM omictepi Oy xarmaiiga >KOOQJIBIK >KYMBICTap apKbUIBI HETi3T1 dJiCTeMEITiK
Kypall peTinae Kpi3MeT ereai. Onap oKylblIapra FeUIBIMU 3€pTTey JaFIblIapblH, HHKEHEPIIK
oiiay KaOieTTepiH J>KOHE MPAKTHKAIBIK MOCENeNiepai MIeNly MAaIIbIKTapblH J1aMBITYFa
myMKiHaiK Oepeni. ConbiMeH Katap, STEM onictepin cabakra KoigaHy (pU3UKa IMOHIH OKBITY
camachlH apTTBHIPAJbI, OKYIIBUIAPABIH IIOHI€ JET€H KbI3BIFYIIBUIBIFBIH KYIICHTEIl >KOHE
TOKIPUOCIIK KYMBICTAPABIH THIMAUITIH JKOFapbUIaTaabl. bysl Tocim 9-CBIHBIN OKYIIBLIAPHI
YIIIH OKYy WpOIECiH OalbITyIblH, TEOpHUS MEH IPAKTHUKAHbI WHTETPAMSIIAYIBIH THIMII
OMICTEMEITIK KypaJibl OOJIBIN TaObLIa IbI.

Nel Kaii aiftnanmanbsl Macca (map HemMece JWCK) apKbUIbl IEHTPre TapTKbII YACYi
eIiey

1.1 Makcarsl: OKymibuiap HEHTpre TapTKbII YIASYIIH Kajail naiija OoJaTbIHBIH KoHE
OHBIH KaHJail 1amanapra Toyes/i eKeHiH TYCIHeIl.

1.2 Kypanpmap: Xim, kimkeHTail XykK (pe3eHKe TBIFBIH HeMece raika), Karas
KBICTBIPFBIII (HEMece eKiHII XKYK), CEKyHIOMEp, ChI3FBIII

1.3 Kpickama teopusislk Kipicre: Ke3 kenren neHe meHOep OobIMEH KO3FasiFaHa
OHBIH KBUIIaMIBIK OaFbIThl YHEMi e3repeni. TiNTi KbUIAaMIBIKTBIH OIIIeMi e3repMece e
OarbIThl ©3TePreHAIKTEH JIeHe yaeyae Oonaapl. byn yneymiH OarbIThl opKaliaH MIeHOepIiH
opTachlHa Kapail OarbITTanansl. byn yneyai HeHTpre TapTKbIm yiaey gen ataiiabl. Llentpre
TapPTKBII YICYAIH (OPMYSIachl:

ac = ) (1)
MYHJIaFbl
v - ICHEeHIH meHOep OOUBIMEH KbUIIaMIBIFbI,
T - ailHay paJnycChl.
1.4 Y)KyMBICTBIH OpbIHJIATY TIPTIOi:

1. KinTix 61p yuibHa XYk OaliiaHa k.

2. XKinTiH opraceiHa Oenri KOWbIN (pagudyc peTiHIe), TOMEHI1 >KarblHa Kara3s
KBICTBIPFBIII UTIHE/T].

3. JKoraprel KYKTI meHOEp OOWBIMEH aifHAJABIPBIHBI3.

4. 10 aifHaNbIM JKacayFa KETKEH yaKbITThI OJIIICHI3.

5. PaguycTsl e3reptin, ToxxipuOeHi KalTanaHbI3.
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Plastic Tube ——

:
Rubber Bung
Nylon Thread ——

«— Paper Clip

«— Mass (m)
1-cypet — Taxipuoene :kacajJbIHATHIH KYMbBICTBIH YJTrici

1.5 Kyrinetin nHotmxke: Ocbhl ToXipuOEHI OpBIHAAY AapKbUIbl OKYIIBl €H KaKChI
MeHrepeTiH Tapay - “LleHTpre TapTKpII YICy *KoHE aiiHaiIMalbl Ko3Faibic”. byn Toxipubde
OKYIIbIFa JICHEHIH IIeHOep OoibIMEH KO3FalbIChIHAA YACYHiH Mmaiina OOoJyblH, OHBIH
OaFbITHIHBIH OpKAIllaH MICHOEPAiH OpTachlHA OaFBITTAIATBIHBIH, IIEHTPre TapTKBIII YACYIl
€CernTey oMiCTepiH, COHJai-aK >KINTEri KepHey apKbUIbl MHEPUHUSAIBIK KYIITEPAl TEHrepy
MEXaHHU3MiH TYCIHyre MyMKiH/IIK Oepei.

1.6 bakpuiay cypakTapbl:

1. IlenTpre TapTKpIl YIeYy [HereHiMi3 HE JOHE OHBIH OaFbIThl Kall JKakKka
OarpITTaIAAbI?

2. llenTpre TapTKeIIl Yaey KaHAail mamanapra Ttoyenai? @Dopmyna apKbUIbl
TYCIHAIpIHI3.

3. LenTpre TapTKpIll yaeyaiH Gpopmynackl OOibIHIIA )KbUITAMABIK €K1 €ce apTca, YAey
Kanait esrepeni? TycinaipiHiz.

4. llenTpre TapTKpI yaey Oonmaca, 1eHe Kanait ko3ranap eai? HemikreH?

No2 Ailinanmansl maTgopmaiarsl JeHE KO3FaIbIChI

2.1 Makcatsl: MHepius KyObUIBICBIH TOXIpUOe apKbLibl Oakpuiay »oHe HbIOTOHHBIH
OipiHIII 3aHBIH TYCiHY. AfHaIMambl OPBIHABIKTHIH aifHATy KbUIIaMIBIFl MEH KOJIAFbl JOM
KO3FaJIBICBIHBIH TPASKTOPHUSCHIH €CETITEeI, OHbI MOJICIB/ICY.

2.2 Kypanpgap: aifHanMansl OpbIHABIK, KIIIKEHTAl J0M HEMece JKEHIM 3aT, CEKYHI0MeD,
pyJIeTKa HEMece METPIIK CBI3FBIINI, Kara3 )oHE KaiaM (Hemece KOMIbIoTepnae rpaduk cairy
Oafrapiamacsl)

2.3 Keickamia TeopusiblK Kipicne: HploTOHHBIH OipiHII 3aHbl OOMBIHINA, CBIPTKBI KYII
ocepi OonMaraH jKaFjaijia JIeHe THIHBIMTHIKTA Kalaasl HeMece OipKAJBINTHI KO3FaJbICHIH
CcaKTauapl, SFHU

P‘Cblmebl = 0 > Q = mJ[paxmbl (2)

A¥iHanmMalbl OPBIHIBIK CHUSIKTBI XKYHenepae yaeyl Oap Ko3faibic Ke3iHAe JeHere KOCBHIMIIA
KYIII 9Cep €Te/Il, OHBI IIEHTPTe TAPTKBIII YEY apKbUIBI CUTIATTayFa 00JIa b

1. OpBIHABIKTHIH OYPHITITHIK KbUTIaMIBIFbIL:
2
W= 3)

MyHJarbl T- Oip aifHaJIBIMFa KETKEH yaKbIT (CEKYHN).
2. [leHTpre TapTKbIII YALY:
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a, = w’r 4)

MYHJAFbI ITT - OPBIHJIBIK OPTAJIBIFBIHAH JIOTKA JCHIHT1 KAIIBIKTHIK (M).
3. Jlomka acep eTeTiH HEeHTPOOSKIIK KYIIL:

E. = ma, = mo’ ®)

MYHJaFbl M - JJOT Maccachl (Kr).
2.4 JXyMBICTBIH OpBIHAATY TOPTiOi:

1. OpBIHIBIKKA OTBIPBIHBI3, KOJIBIHBI3IAFEI IONITHI AJIIbIHBI3Fa HEMECEe KaHFa
OarpITTaI yCTarn KOpiHi3.

2. OpbIHABIKTHI 0asty alHAIABIPHIIL, 10 KO3FAJIBICHIH OaKblIaHbI3.

3. bip aliHanbIMFa KETKEH YaKbITThl CEKYHIOMEPMEH OJILIE, () OYPHIIITHIK
KBUIIAM/IBIFBIH €CENTEHI3.

4. JloNTBIH OPBIHABIKTaH OPTaJIBIKKA KAIIBIKTBIFBIH OJILIET, [IEHTPre TapTKbIII
YACyIl €CEenTeHi3.

5. Jlon TpaeKTOpHUsACHIH Kara3fra HeMece KOMIIbIoTep e rpauKKe TyCIpiHi3.

-

2-cypet — ToxkipuOene skacaabIHATBIH }KYMBICTBIH YJITicCi

2.5 Kyrinerin Hotmxe:Ochbl TOXKIpUOE OpbIH/IAY HOTHXKECIH/IE €H KAKChl MEHIepUIETIH
Ttapay - “HploTOHHBIH OIpiHII 3aHBI OHE WHEPLUUSIIBIK >KyHenep”, eWTKeHI OKYyIIbLIap
MHepIUs KYOBUIBICHIH ToXKiprOene Kepin TYCiHe, CBIPTKbI KYIUTEP/IH 9CEPiH KoHE JEeHEHIH
KO3FAJIBICBIH OaKpuIay apKbUTbl HBIOTOH 3aHBIHBIH JKYMBICBIH MEHIEpIl, WHEPIHSUIBIK KOHE
OeMHEePIUSUIBIK CaHaK KYHeJepiH cabICThIpy TOKIpHOeci apKbUIbI JKyHenepal axbipaTta Oty
JaFapUTaphl  KaJbINTAacajbl, aHaIMalbl KO3FAJbIC Ke3iHAE LEHTpPre TapTKbIIl YIey MEH
KOCBhIMIIIa KYIITEPJi €cenTeydi YHpeHel >KOHE HOTIDKECIHIe MexaHuka OemniMiHiH “‘JleHe

KO3FaJIbIChI, KYIII KOHE MHEPIUS~ TapayblH TOJBIK UTEPEI.
2.6 bakpuiay cypakTapsl:

1. HeroronnsiH OipiHII 3aHbl OOMBIHIIA CHIPTKBI KYII 9cep €TIEreH araaiaa
JeHe KaHaai Kyiae 6omaapl?

2. AMHaIMaIbl KO3FalbICTa IEHTPre TAPTKBIII Yy KaHal maManapra Toyeni?

3. BypelIThIK KBUIIAMIBIK JETeHIMI3 HE JKOHE OJ KaHgal ¢dopMynameH

aHbIKTAJIaabI?
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4. LlenTpre TapTKBIII YA€y MEH LEHTPACH TEMKIll KYIITIH ailblpMAaIIbLUIBIFbI
Hene?

S. Erep opbIHABIKTHIH aifHaTy MEpHOAbI a3zaiica (SFHM Te3ipek aifHaica), J0mKa
acep eTeTiH Kyl Kaiai esrepemi?

Ne3 Kapanaiieiv mudT Moaeni

3.1 Makcarer: Kapanaitbiv audT MOIEIiH jkacam, OHBIH JKYMBIC ICTE€y NPUHIIMITIH
tycingipy. Canmak, TeHrepiM >KoHE KO3FallbICKa dCep €TeTiH KYIUTepAl TIxipuOe apKbUIbl
seprrey. STEM-uHKeHepIliK oiyiay apKbUIbl KapanaiblM KYPBUIFBIHBI JK0Oajiay JaFabLIapbiH
JTAMBITY.

3.2 Kypannap: Kapron xopam (qudT maxracsl YIIiH), XiIl, IIKAB (HeMece OojMaraHaa
KapbIH/Ialll), IJIACTUK CTaKaH HeMece KillkeHTail Kopan (T kaOMHACKHI), KIIIKEHTal >KYK
(emriprim, 601T, MOHETa T.0.), CKOTY, JIMHEWKa (KO3FaJIbIC JKOJIBIH OJIIISY YIIIH), CaFraT HEMECe
CEKyHJIOMEp, Tapasbl

3.3 Kepickamia Teopusira kipicre: J[eHEHiH kepre ocep €TeTiH TapThUIy KYIIi calMak
nen aranazabl. Jludt momeninme Oy camMmak JKilke ocep €TeTiH KYIINeH TeHrepitin, audr
KaOMHAachl MEH KYKTIH TeHe-TeHJIr1 KaMTaMmachl3 eTuiefi. byn Teme-TeHmikTi cakray YIIiH
IIKUB KOJIJAHBUIA/bI, OJ KYIITIH OaFbITBIH ©3TepTill, JKYKTI JKEHUT KOTepyre MYMKIHJIIK
oepeni. Toxipube OapwichiHAa TUGT MOJCTIHAC CalMaKKa Kapchl OpPEKET €TETiH KYII,
KO3FaJIBICTBIH TETiC OOyBI JKOHE Tele-TeHJIIK KOpHEKi Typae kepcerineni. COHBIMEH KaTap,
TudT KO3FalFaH Ke3/le cajaMak ce3iMi e3repeli, Oy TakipuOe apKbUIbI CaJIMaKCHI3IbIK
HEMece KEHIUICY Ce31MiH MOAETbAeyTe O0Ia bl

3.4 Y)KyMBICTBIH OpBIHAATY TOPTiOi:

1. KapronHnan rumapar maxTachlH )KacaHbI3, TH(T KOJIBIH OCTICHI3.

2. [TnacTuk cTakaHIbl HEMece KIIIKeHTal KopanThl Ju(T KaOWHACHl peTiHIe
mafJaIaHbIHBI3.

3. JKinTi kabuHara 6aiinarn, )OoFaprbl MIKUB apKbLIbl OTKI31HI3.

4. JInpTke KimKeHTal MXKYK KOWBIN, >KINTI TapThIl JUQPTTI KOFapbl-TOMEH
KO3FaJIbICKA KeNTIPiHI3.

5. Kosrasbic KOJIBIH JIMHEWKA apKbUIBl OJIIIEHI3 OHE JKYKTIH CaliMaFrbl MEH
KO3FaJIbIC JKBLIAAMILIFBIH OaKbLIaAHBI3.

6. Toxipube OapbichiHna OalikanraH — esrepictepll  (KYKTIH — aybIPJIBIFBL,

KO3FaJIBICTBIH TETICTIr1, TEHI€PIM) ASMNTEPre ’Ka3bIHbI3.

3-cypert — Toxxipubene :kacajJbLIHATHIH JKYMBICTBIH YJTici

3.5 Kyrinetrin notmwxke: Toxipube OapbichiHAa JU(T MOAETIH HEMece IIapMeH
JKacaJlFaH PEaKTHB KO3FaJbIC JKYHECIH KOJJIaHFaHJa Kelleci Oakpuiaynap aneiHel. [llapman
aya HEMece JKEHUT KYK apTKa MIbIKKaHga apba Hemece udT Kapama-Kapchl OarbITTa
KO3FaJIJbl. ByJ1 UMY IBCTIH cakTaimy 3aHbIH nonenaeni. JKyienaeri aya HeMece KYKTIH KeJieMi
apTKaH calibiH apOaHblH Hemece TU(T KaOMHACHIHBIH KBbUIIAMIBIFBI Ja YIIFaiasl, cedebi
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UMIYJIbC KoOeimi. A apOaHbIH HeMece KaOMHACHIHBIH Maccachl apTKAH/Ia OHBIH KO3FaJIbICHI
Oastynanbl. JXKylieae TOJIBIK UMITYJIBC CAKTaIa bl KOHE KO3FAIIBIC PEAKTUB MPUHIIUII OOMBIHIIA
xKy3ere acanpl. Ochl TOKIpUOE OKYIIBUIAPFA CAIIMAKCHI3IBIKTHI, MACCa MEH KBLIIaMIBIKTHIH
KO3FaJIBICKA 9CEPiH HAKThl KOPCETYre MYMKIHJIIK Oepei.

2-kecte — bakpliay kecreci

MNe | JIudT kaOunacel- | JKykTiH Ko3ranbic 0arbIThI Ko3sranbic KbU11aMIBIFBI
HBIH CaJIMarbl (T) | cajuMarsl (T) (>xoFapbl/TOMEH) (Te3/oprama/ 6asy)

(VR "I R SR

3.6 bakpuiay cypakTapsbl:

1. CayiMak aereHiMi3 He JKOHE OJ1 KaHJal KYIITIH 9CepiHeH maiiaa 60aabl?

2. JIndT MopeniHe KINTIH KepiTy KYIIi KaHAal pei aTKapasl?

3. Tene-TeH ik KYHi KaH1al *KaFaana cakTaiabl?

4. Erep *yKkTiH Maccacsl apTca, TU(TTIH KO3FaIBICHl Kanai e3repemai?

5. Kannait sxarmaiina nudr immiHae «KeHUIIey» HEMEeCe «CalMaKChI3IBbIKY Ce31Mi
Oalikamaanl?

Ne4 “PeaxtuB apba” xacay

4.1 Makcarbl: UMImynbCTiH cakTally 3aHbIH TOXKIpHOE apKbUIBI TYCiHY, UMIYJIBCTIH
cakTaiy 3aHbl KonjaHy, HbIoTOHHBIH 11l 3aHbIH Oakpuiay, KapanaibIM MHXEHEPIIK KYPBUIFbI
xKacay

4.2 Kypannmap: Ilap (aya mapsi), »eHin apOa (OWBIHINBIK MalldHA HEMEce ©3iH
)KacaraH), TYTIK (TpyOouka), CKoTd, il (2-3 MeTp), KalIbl

4.3 Kpickama Teopusra Kipicme: HMMmynbc - J€HEHIH KO3FalbIiC MeJIIepiH
CUNATTaWTHIH (pU3MKaIbIK mamMa. OJ JeHEHIH MaccachlHA JKOHE JKbUITAMBIFbIHA TIYEIIl.
Hmnynec popmynacsr:

p =mv (6)

MYHJIA: P - UMITYJIbC (KT M/C)

m - macca (Kr)

V - KbUIIaMIBIK (M/C)

SIrHM, neHe HeFypJbIM ayblp HEMece JKbUIAaM 0o0Jica, OHBIH HUMITYJIbCI COFYPIIBIM
YJIKeH O0aIpl.

NMmynecTiH cakTany 3aHbl OOWBIHIIA TYHBIK >Kyiene (ChIpTKBI KYIITEP ocep
eTIerex ie) OapibIK ASHEIEePAIH TOIBIK UMITYJIbC1 ©3repMeial. Kanms! Typae:

myv; + myv, = myv; + myv, (7)

Byn tenney sxyieneri GapiblK JeHenepAiH OacTamkbl UMITYJIbCTEPIHIH KOCHIHJBICHI
COHFBI UMITYJIbCTEP/IIH KOCHIH/IBICBIHA TeH €KCHIH KOPCETEI].

Bepinren Toxipubene Ko3ranbic HbIOTOHHBIH YIIIHIN 3aHbI HETi31HJE KY3€re acajbl.
byn 3aH OoifbiHIIa: opOip OpeKeTKe TeH MXoHE Kapama-Kapchl OarbITTalFaH KAapchl 9pEKeT
6omaznsl. lapner apba xaFmaiiblHa: map IOIHIETI aya >KOFapbl KbICBIMAA 00Jabl, AP IbIH
ay3blH JKiOepreHje aya apTKa Kapad YJKeH >KbUIAaMABIKICH IIbIFaabl, aya Oenriiai Oip
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umIyibe anaasl. Coran colikec: apOa KapaMa-Kapchl OarbITTa KO3FaIbIll, J19J1 COHAANH UMITYIIbC
anaapl.  OcpUTaiiia KYHEHIH TOJIBIK MMIYIbCI cakramaipl. Kyl MMOynbCTiH e3repyiHe
okeneni. by Gaiinaneic keneci popMyiaMeH epHEKTEe i

FAt = Ap, (8)

MYHJIa: P - 9Cep Tyl KyII,

At - ocep eTy yaKbIThl

Ap - ummynbe e3repici

Erep aya mrapman Te3 miblKca, ocep €Ty KyIIl YiKeH Oonajpl, HOTHXKECiHIEe apda
KBUIIAMBIPAK KO3FaJIaIbl.

Byn Toxxipubene OipHenie MaHbI3AbI 3aHAap Oip yaKbITTa OaiiKanaabl:

1. HMIynbCTiH cakTaldybl - aya MeH apOaHbIH HMIIYJIBCTEpl TEH *OHE Kapama-
KapChl OAFbITTa

2. HrerotonusH I 3aHBI - 9pEKET &KIHE KAPCHI OPEKET

3. PeakTiB KO3FaibIC - Ta3bIH Kepi OAFBITTA MIBIFYBI apKBUIBI KO3FAIIBIC Maiiia
OoJ1aabl.

4.4 YKyMBICTBIH OpBIHIATY TOPTiOi:

1. JKinTi eki Tipekke 2-3 M KalIBIKTBIKTa KEpill Oaiiari, TYTIKTI XKINTiH iIiHEeH
otkizeni. [llapabl TyTikke ckoTYIIeH OeKiTel.

2. Hlapasr ypien, ay3biH Oaitnamaii 6ocatanel. lapnan mbIKKaH aya ocepiHeH
ap0Oa >kirm OOMBIMEH KO3FaJaIbl.

3. ApOaHblH  KYpill ©TKEH KAUIBIKTBIFBIH JKOHE  YaKbITBIH  eJIeiii,
KBUIIAM/IBIFBIH €CENTeH/Ii.

4. Toxipubeni OipHemie per KalTanam, Liap KeJeMiH *oHe apba MaccachlH
©3repTil, HOTHUXKENEP/Il CAJIBICTBIPA/IBI.

5. KopbIThIHIBI Kacam, KO3FalbICThl VIMOYNbCTIH CakTaly 3aHbl apKbLIbI
TYCIHAIpEl.

Ao
) o B I w3
S—

4-cyper — PeakTuB ap0a yurici

4.5 Kyrinerin notwxkeci: Toxipube OapbichiHIa IIapJaH IIBIKKaH aya apTKa Kapai
KO3FaJIbll, apOaHbIH KapaMa-Kapchbl OaFbITTa >KbUDKUTBIHBI Oalkamapl. byn KyObuUIbIC
WmnynbeTig cakTaimy 3aHbl OpbIHIANATHIHBIH KepcetTi. [llapaarsl aya kesemi apTKaH cailblH
apOaHbIH KBUITAMIBIFBI J1a apTaThIHBI aHBIKTAABI, ce0e0i aya uMImynbci kebOeuemi. A
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apOaHbIH Maccachl YJFaiifaHga OHBIH KO3FaJbIChl OasynalTeiHbl Oakikanabl. Toxipube
HOTW)KECIH/IE JKYHEIeri TONBIK HMITYJIbC CAaKTaJIaTBhIHBI, Al KO3FaJbIC PEAaKTHB IPHUHIMII
apKBUIBI )KY3€ere acaTbiHbl JanenaeHai. OKyIbuiap TEOpUsUIBIK OUTIMIEPiH TOXKIpUOE apKbLIbI
HaKThIJIaI, Macca MEH JKbUIAMJIBIKTBIH KO3FaJILICKA 9CepiH TYCIHI.

4.6 bakpuiay cypakTapsl:

1. NmMiynbc nereHimi3 He jKoHE OJ1 KaHAail mamanapra Toyeni?

2. NMiynbCTiH cakTany 3aHbl KaHIal KaFaaiiia OpbIHIaTaIbI?

3. [Mapnan aya meIKKaHaa He cebenTi apda Kapama-Kapcehl OaFbITTa KO3rasiasl?
4. HeroToHHBIH YIIiHII 3aHBI OYJT TOXKipuOene Kanai Oaiikanaas?

Ne5 Dxo0 Hemece akyCTHKAJIBIK KaOHHa xxo0anay

5.1 Makcarer: KaObIpranap MeH MarepuanfapAblH IbIOBIC MIAFBUTYBIHA Kalail ocep
€TEeTIHIH TIXKIpuOe apKbUIbI TYCIHY.

5.2 Kypannmap: Kapron Hemece arair maHenbaep, IbIObIC K031 (IaybICTHIK Te€HEepaTop,
MY3BIKQJIBIK acnan HeMece JWHAMMK), cMapT(OH KOCHIMILACH (IBIOBIC IECHIEWiH eiey
YILIiH).

5.3 Kpickamia teopusuiblk Kipicme: [[pIObic - Oyl ra3, cyiiblKk Hemece KaTTbl JIeHelep
apKBUIBI TapaJIaThIH MEXaHUKAJIBIK TepOertic. 9X0 (’KaHFBIPBIK) - JBIOBIC TOJIKBIHBI O0BEKTIICH
(xaObIpra, maHenb) KaMThIN Opaiybl, oyl Oenriai Oip yakbIT apajblfblHAa ectiieni. JpiObic
TOJIKBIHBI KATTBI, TEric OSTTEpACH KYINTI IIAFBLIAJbI, )KYMCAK HEMece CIHIprim OeTTrepiaeH
ancipeii Tyceni. KaGuHaHBIH MilIiHI MEH K6JIeMi aKyCTHUKAaJIbIK PE30HAHCKA acep eTell: IbI0bIC
Oenrini kuiTiKTe Kymeheni Hemece 0aceHneiiai. byn ToxiprbOe apKbUIbI TBIOBIC TOJKBIHBIHBIH
Tapaiy, [aFblUly XKoHE CIHY 3aHIbUIBIKTAPbIH HAKThl KOpyre 001abl.

5.4 XKyMBICTBIH OpBIHIAITY TOPTIOi:

1. KabGbipranapsl opTypii MarepuaniaplaH jkacajfaH IIarblH KaOMHa HeMmece
KOpar jkacart, JbI0bIC KO31H OPHAJIACTHIPY.

2. OpTyp:i KOHQUrypalusarsl KaObIpragap MEeH Kamepanapaa Jbl0bIC Kyleilyin
HeMece 09CeH/ICYiH OaKbUIay, )KaHFBIPBIK Y3bIH/IBIFBIH OJIIICY.

3. Kabbipra Mmarepuanbl MEH KaJbIHIBIFBIHBIH JABIOBICKA 9CEpiH CalIbICTBIPHII,
aKyCTHKAJIBIK KYPBUTBIM/IBI )KaKCapTy OOMBIHIIIA KOPHITHIH/IBI JKacay.

Y, |
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5-cyper — AKYCTHKAJIBIK Ka0HHa yJrici

5.5 Kyrinerin Hotmxe: OKymbimap JObIOBICTBIH  9pTYpii  OeTTepaeH — Kanai
IIaFBUIATBIHBIH, KaHJAl Marepuangap OHbl KYLIEHTETIHIH HeMece QJCIpeTEeTiHIH TaxipuoOe
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apKbUIbl Oaiikaiiel. JKaHFBIPBIKTHIH Maiina 0oy ceOenTepiH KoHEe OHBIH Y3aKTHIFbIHBIH HEre
e3repeTiHiH TyciHemi. COHbIMEH Karap, KeHICTIKTIH MilIiHI MEH KYPBUIBIMBI JIBIOBIC CalachbIHA
Kajgail ocep erTeTiHiH Tanjaiinel. ToxipuOenik Oakpuiaygap apKbUIbI JIBIOBICKA KAaTBICTHI
3aHJIBUIBIKTAP HAKTHI Op1 TYCIHIKTI 00JIbIN, OUTiMIEpi Oepik KajabImTacaibl.

5.6 bakpuiay cypakTapsl:

1. JpIOBIC 1eTeHIMI3 He KOHE OJ1 KaHIai opTaja Tapaiajbl?

2. Dx0 (KaHFBIPHIK) Kajail maiina 60maaer?

3. Kanmaii 6eTTep IbIOBICTHI )KaKChI MAFBIIABIPAIBI, a1 KaHJal MaTepraiiap OHbI
cinipeni?

4. KaOuHaHbIH TilITiHI MEH KeJieMi AbIObICKa Kaslald acep eTemi?

5. AKYCTHKAJIBIK PE30HAHC JIETEHIMI3 HE KOHE OJI KaH al jkaFiaiina 6alkanaisi?

No6 Ilepuckon

6.1 Maxcarsl: JKapbIKTBIH IIAFbUTy KYOBUIBICHIH OaKblIay apKbLIbl 3JIEKTPOMArHUTTIK
TOJIKBIHAAP/ABIH KaCUETTEPIH 3epTTey KoHE KOpIHOEHTIH aiiMakTapapl OakbuIayFa MYMKIHIIK
OepeTiH KypasIblH KYMBIC IPUHIIMITIH TYCIHY.

6.2 Kypannap: 2 nana xa3sIK aifHa. KapToH Hemece KaTTbl Kara3 (IIepUCKOI KOPITYChIH
xacay yuriH). Kaimer. Ckota Hemece kenim. Ceirbim. Kapsiaaar.

6.3 Kpickama Teopusiblk Kipicre: XKapbIk - OYJ1 37€KTpOMarHuTTiK TOAKbIH. On Ty3y
CBI3BIK OOWMBIMEH Tapajabl jKOHE opTYpii OerrepieH marbuia anazsl. JKapblk aiiHa CHSKTHI
Teric 6eTke TyckeH ke3ne KapbIKThIH IIaFbLUTy 3aHbl OpbIHIANaabl.byn 3aH OolbIHIIA: TYCY
OypBIIIBI MAFBLUTY OYpBIIIBIHA T€H 0O0Ja/bl, TYCKEH COyJe, IAFbUIFaH COyJe KOHE HOpMallb
0lp ’Ka3bIKTBHIKTA >kaTaabl. [lepHCKON - JKapbIKTHIH IIAFbUTy KYOBLIBICHIH TaiiaNaHbIIl,
Tikeneld KoepiHOCHTIH HbICAaHJApAbl OaKpUIayFa MYMKIHIIK OEpeTiH ONTHKAIBIK Kypad.
[lepuckonThlH imnHae exi aifHa 45° OypbllINeH oOpHalacThIpbUIabl. JKapblK >KOFapFbI
allHaJlaH IIAFrbUIBII TOMEHI1 aifHara Tycell, coJaH KeWiH OakblIaylIbIHBIH Ke31He
OarpiTTananpl. [lepuckonrap kebiHece cyacThl KaWbIKTapblHAA KOJJAAHBUIAIBI, COHJIBIKTAH
oJlap Cy acThIHaH Xep OeTiH OaKpuiayFa MyMKIHJIIK Oeperi.

6.4 JKyMBICTBIH OpbIHJAITY TOPTIOI:

1. [lepuckon kopmychblH HaiibiHAay. KapToHHaH y3bIHIIA KOpam HeMece TYTIK
I HIH ’KaCaHbI3.

2. Alina opHaty. KopanThslH *oraprbl %KoHE TOMEHT1 OeikTepinae 45° OypbllIneH
€Ki aifHa OpHaJIaCTHIPHIHBI3.

3. Kepy canpinaynapsin xacay. KopanTsiH *KOFapFbl )KOHE TOMEHT1 OOJIIKTEepIHIe
KILIKeHTail Tepe3enep KeCiHi3.

4. bakpuiay xyprisy. [lepuckonThIH TOMEHT1 jKaFbIHaH Kaparl, TikeJaed KepiHOewn-
TIH HbICaHJAp/bl OAKbIIAHBI3 (MBbICAJIBI, YCTENIIH YCTIH HEMECE KEIEepriHIH ap >KarbIHIarbl
3arTapisl).

5. KapbIKThIH maFbUTybIH OakbuIay. JKaphlK CoyleciHiH aifHaJaH IIaFbLIbII, Ke3re

MKETY KOJIBIH TYCIHIIPIHI3.

6.5 Kyrinerin Hotmke: Toxipube OapbIiChiHIa OKYIIbUIAP MEPUCKONTHIH KYMBIC 1CTEY
NPUHIUITIH TYCIHEI1 )KOHE KapbIKThIH aliHaIaH IIaFbUTy KacueTiH Oakpuiail anaapl. COHbIMEH
KaTap KapbIK COyJIeCiHIH OipHeIe PeT MaFbLTybl aPKbUTBI KO3Te KETCTIHIH aHBIKTANIBI.

bakpinay cypakrapsl:

1. [Tepuckon Kanga# HU3MKAIBIK KYOBIITBICKA HET13/CIIIT KYMBIC 1CTEH 1?7

2. [TepuckonTarsl aiiHanap Here 45° OypBIIITIEH OpHAIACTHIPHLIAIbI?

3. ITepuckon KaH1ail karanapaa >koHe Kail cananapaa KOoJIJaaHbUI1aIbl?
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6-cypet — IlepuckonThiH cbI30aChI

KopbiTbinabl. Kypriziiren 3eprrey HoTmxkenepi ¢usuka cabakrapsina STEM-
ozicTepiH KipikTipyniH OumiM Oepy MpOLECiHIH THIMIUTITIH apTTHIPYIAFbl MaHBI3ABUIBIFBIH
ailikelH kepcerti. Tampmay OapbicbiHAa 7-8 CHIHBINTapAa 3€pTXaHANBIK KYMBICTAP/IbIH
KETKUTIKTI JIeHreiie KaMTBUIFaHbl aHBIKTAJBIN, OJIAPIBIH OKYIIBUIAPABIH TEOPHSUTBIK
OumiMAepiH ToXipuOEeMeH YIITacThpyFa MYMKIHIIK OepeTiHi jnonenneHal. An 9-cbIHbIITA
3epTXaHANBIK JKYMBICTAp CAHBIHBIH IIEKTEYNi OOJMYbl OKYIIBUIAPIBIH IPAKTHKAIBIK
JaFIbLUTAPBIH TaMBITYFa Kepi ocep eTeTiHl OalKanbl.

Ocpiran  OaimaHbICThl  9-chiHBIN  Qu3uka KypcbiHa STEM xo0anmapblH  €Hrizy
KOKETTUIIN Heri3nenai. YChIHBUIFAH KOOANbIK KYMBICTap OKYIIBUIAPABIH 3€pPTTEYIILTIK,
MH)KEHEPIIIK JKOHE LIbIFapMalllbUIbIK KaOlIeTTepiH JaMbITyFa, COHAAN-aK TEOPHSUIBIK OLTIMI1
HaKThl ToXipuOene KoinaaHyra MYMKiHIIK Oepeni. STEM Tocinaepi apKbUIbl OKBITY
OKYIIBUTAPIBIH TIOHTE KBI3BIFYIIBUIBIFBIH apTTHIPBINT KaHa KOWMai, OJapIblH CBHIHU Oiinay,
Mocenie  UIIeNly JKOHE IoHapanblK  OailaHbicTapAbl  OpHaTa OUTy  JaFAblUIapbIH
KaJIBIITaCThIPA/IbI.

ConbiMen karap, STEM-6imim Oepyai THIMII JKy3ere achlpy VIIIH MaTepHaIbIK-
TEXHUKAJIBIK 0a3aHbl JKETUIAIPY, MYFaTIMAEPAIH KCIOM KY3BIPETTUIITH apTThIPY JKOHE OKY
OarmapramanapblH JKETULAIPY KKETTUIIr aHbIKTaNbl. Byn OGarbITTarbl sKyileni »*KyMmbicTap
OiiM camachlH apTTHIPyFa JKOHE OKYIIBUIAPABI 3aMaHayHW FHUTBIMHU-TEXHHUKAJBIK OpTara
Oeifimyieyre BIKIAI €TeIl.

Kanner anranna, STEM-onicTepin gusuka cabakTapblHa €HI13y OKbITYAbIH Ma3MYHBIH
JKAHFBIPTHIN, OUIIM alylIblIapAblH  (QYHKIMOHAIIBIK CAyaTThUIBIFBIH apTTHIPYIBIH >KOHE
onapapl OoJamak FEUTBIMH-TEXHUKAJIBIK MaMaHBIKTapFa MasipiayIblH THIMI KYPaJlbl OOJBII
TaObLIAIEI.
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BHEJIPEHUE STEM-METOA0OB HA YPOKAX ®U3UKH

Hocerosa H.U.", maructpanr 1 Kypca
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Kyan6aeBa U.b., maructpant 1 kypca
OI1 7M01502 - «O6pazoBarensHast porpaMma mo Gu3nuke»
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Cyoebexora I'.P., PhD, accoruupoBanHsliii nmpodeccop

Kacnutickuii ynusepcumem mexnonoauti u undicunupurnea umenu L. Ecenosa, 2. Akmay

AnHoTanus. B crarbe paccMmarpuBalOTCS TEOPETUYECKHME W TMPAKTUUYECKHE aCHEKTHI
BHeApeHuss STEM-metonoB Ha ypokax ¢u3uku B o0iieoOpasoBarenbHoi mikone. Ilogxonm STEM
(Science, Technology, Engineering, Mathematics) xapakrepm3yeTcsi Kak COBpEeMEHHas
oOpa3oBarenbHasl TEXHOJOTHWS, HaNpaBICHHAas Ha pa3BUTHE HAYYHO-TEXHHYECKOTO MBIIUICHHS,
UCCIIEIOBATENILCKIX CIIOCOOHOCTE W HMHXXCHEPHBIX HABBIKOB YydYalluxcsi. B Xxome uccienoBaHus
NPOBENEH aHAIN3 COACPKAHNS yUeOHUKOB (QU3UKH I 7-9 KJIacCcOB, a TAK)Ke OIMPEAETICHO KOJIMYECTBO
nmabopaTopHBIX paboT M uX coorBeTcTBUE TpeboBaHusM STEM-momxoma. YcranosieHo, 4uto B 7-8
KJlaccax TMpakTUYecKue paOdoThl MPEACTaBICHBl B JOCTAaTOYHOM 0O0bEME, TOTna Kak B 9 Kiacce HxX
KOJIMYECTBO OTrpaHU4eHO. B cBsi3M ¢ 3TM 000CcHOBaHa HeoOXxoaMMocTh BHeApeHus: STEM-mpoekToB B
Kypc ¢msukun 9 kmacca. B craree mpemmoxen psn  STEM-mpoekToB:  ompezaeneHue
HEHTPOCTPEMUTENLHOTO YCKOPEHHsI, HCCIEeIOBAaHWE BPAIIATEIbHOTO JBWXKEHHS, CO3JaHHE MOJIEIH
NPOCTOTO JIM(TA, M3TOTOBICHHE PEAKTHUBHOM TENEKKH, MPOSKTHPOBAHHE aKyCTUYECKOW KaOWHBI U
cOOpKa MEepUCKONa. DTH MPOEKTHI CIIOCOOCTBYIOT yIIyOJIEHHOMY MOHMMAHHIO (PU3NYECKUX SIBICHHH,
pPa3BUTHIO IKCIEPUMEHTAIbHBIX HABBIKOB W pealM3allid MEeXMpEeAMETHBIX cBsizel. Taxoke
paccMOTpPEHBI MPEUMYIIecTBa U orpanndeHust BHeapeHus: STEM-MeTonoB u onpeneneHsl OCHOBHBIE
HampasieHus uX 3¢QdexTuBHON peanuzanuu B cucteme obOpasoBanus Kazaxcrana. STEM-noaxon
paccmarpuBaeTcsi Kak 3((GEKTHBHBI WHCTPYMEHT IIOBBILICHUSI KadecTBa oOOydeHHs Qu3uke u
YCHJIEHUS HHTEpECa YUalUXCs K IPEAMETY.

KarwoueBble cinoa: STEM, ¢wusuka, naGoparopHas pa0oTa, WHXEHEPHOE MBIIIJICHUE,
NPOEKTHOE 00y4YeHHUEe, MEKIPEAMETHbIE CBSI3U, SKCIIEPUMEHT.

IMPLEMENTATION OF STEM METHODS IN PHYSICS LESSONS
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Annotation. The article examines the theoretical and practical aspects of integrating STEM
methods into physics lessons in secondary schools. The STEM approach (Science, Technology,
Engineering, Mathematics) is described as a modern educational technology aimed at developing
students’ scientific-technical thinking, research abilities, and engineering skills. The study analyzes the
content of physics textbooks for grades 7-9 and evaluates the number of laboratory works and their
compliance with STEM requirements. It was found that grades 7-8 include a sufficient number of
practical activities, while grade 9 has a limited amount. Therefore, the necessity of introducing STEM
projects into the grade 9 physics curriculum is justified. A series of STEM projects is proposed,
including determining centripetal acceleration, studying rotational motion, designing a simple elevator
model, building a reaction cart, developing an acoustic chamber, and constructing a periscope. These
projects enhance students’ understanding of physical phenomena, develop experimental skills, and
support interdisciplinary learning. The article also discusses the advantages and limitations of STEM
implementation and identifies key directions for its effective integration into the education system of
Kazakhstan. The STEM approach is considered an effective tool for improving the quality of physics
education and increasing students’ interest in the subject.

Keywords: STEM, physics, laboratory work, engineering thinking, project-based learning,
interdisciplinary connections, experiment.
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