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This paper provides a comprehensive analysis of the evolution of dermoscopy and the integration of
artificial intelligence within clinical practice, specifically addressing early skin cancer detection in the Republic
of Kazakhstan. Given that skin lesions remained among the top three oncological pathologies in the country
between 2012 and 2022, objective screening is now a national priority. The study involved a multi-stage
search across international repositories, resulting in a selection of twenty-six representative sources, including
randomized controlled trials and meta-analyses.

The findings trace the methodological transformation from the qualitative scales of the 1990s to the
current era of digital dominance. Contemporary data confirm the technological superiority of convolutional
neural networks, which demonstrate area under the curve values ranging from 0.86 to 0.99, often exceeding
expert performance. While early observations focused on morphological structures, the current focus has
shifted toward deep learning and total digital monitoring, despite persistent risks associated with real-world
artifacts and out-of-distribution data.

The analysis confirms a paradigm shift toward hybrid intelligent systems. In Kazakhstan, this process
is supported by national strategic concepts and the Law on Atrtificial Intelligence, integrated into the 2026
health legislation. However, implementation at the primary healthcare level requires overcoming the lack of
local datasets that account for regional skin phototypes. This study establishes a roadmap for technology
integration, emphasizing that clinical validation and international cooperation are vital factors for improving
patient survival rates during medical digital transformation.

Key words: dermoscopy; melanoma; artificial intelligence; deep learning; diagnosis computer-aided

INTRODUCTION to identify tools capable of objectifying primary

The modern dynamics of malignant neoplasms
in the Republic of Kazakhstan pose challenges to the
healthcare system that require not only clinical but
also deep technological transformation. Skin lesions
occupy a special place among oncopathologies,
demonstrating steady growth over the last decade.
Retrospective epidemiological studies from 2012 to
2022 show that skin cancer consistently ranks among
the three most common cancers in the country [1].
Despite the visual accessibility of lesions, early-stage
diagnosis of melanoma and other neoplasms remains
associated with several subjective difficulties, often
leading to prolonged diagnostic intervals and reduced
patient survival.

Amid increasing pressure on specialized
oncology services, it becomes critically important
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screening at the primary healthcare level (PHC).
In this context, the strategic response of the state
has been the accelerated development of digital
medicine. This policy was further reinforced by the
approval of the Atrtificial intelligence (Al) Development
Concept for 2024 — 2029, which identified the
implementation of intelligent systems in healthcare
as a priority modernization vector [2]. This document
laid the methodological foundation for the transition
from traditional medical image analysis to automated
clinical decision support systems.

However, the implementation of such
innovations requires not only technical readiness
but also clear legal legitimation. A fundamental step
in this direction was the adoption in 2025 of the
specialized Law «On Artificial Intelligence» dated
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November 17, 2025 No. 230-VIIl ZRK, which for the
first time established the legal status of algorithms
and defined the framework of liability for their use in
socially significant sectors, including healthcare [3].

These provisions are harmoniously integrated
into the overall architecture of the national healthcare
system through the Code «On Public Health and the
Healthcare System» (as amended in 2026), which
guarantees patients access to high-technology
diagnostic methods while simultaneously regulating
requirements for cybersecurity and the protection of
personal data [4].

Thus, Kazakhstan has established a full
ecosystem enabling the transition of neural network
algorithms from experimental development to real
clinical practice. Given this regulatory and legal
framework, a detailed analysis of the technological
component of these changes is warranted. The article
therefore presents a literature review of the evolution
of dermatoscopy and a comparative assessment of
deep learning algorithm performance.

MATERIALS AND METHODS

The systematic literature review was conducted
on publications from 1990 to 2025, focusing on the
evolution of dermatoscopy and the application of
deep learning algorithms for skin cancer diagnosis.
Searches were performed in PubMed, Scopus, Web
of Science, and Google Scholar using keywords:
«dermatoscopy», «melanomay», «deep learning,
«CNN skin cancer diagnosis», «artificial intelligence
dermatology» in both English and Russian, as well as
local context terms such as «Kazakhstan oncology Al».

Twenty-six original studies and meta-analyses
were selected (including works by Stolz, Argenziano,
Kittler, Dinnes, Haenssle, etc.), meeting inclusion
criteria: randomized controlled trials, prospective
cohort studies, or systematic reviews with quantitative
metrics (sensitivity, specificity, AUC). Case reports,
expert opinions without data, and publications
without dermatoscopic images were excluded. Data
were structured chronologically (1990 — 2022 for
dermatoscopy; 2022 — 2025 for Al) and summarized
in comparative tables of model performance metrics
(AUC, sensitivity, specificity).

Statistical analysis included qualitative
synthesis without pooled meta-analysis due
to methodological heterogeneity. Study quality
was assessed using AMSTAR-2 for reviews and
QUADAS-2 for diagnostic studies. Kazakhstan’s
regulatory framework (Al Concept 2024 — 2029, Al
Law 2025, Health Code 2026) was integrated to
contextualize implementation.

The emergence of dermoscopy as a diagnostic
method: a conceptual breakthrough
(1990 - 2002)

The history of modern skin tumor diagnostics

underwent a fundamental transformation at the turn
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of the century. Prior to the widespread adoption
of epiluminescence microscopy (dermoscopy),
the diagnosis of pigmented lesions was limited to
unaided visual inspection, inevitably leading to high
subjectivity and frequent diagnostic errors. The period
from 1990 to 2002 can rightly be considered the
«golden age» of methodological development, when
fragmented expert observations were transformed
into clear diagnostic algorithms supported by an
evidence base.

The first attempt to translate intuitive structural
analysis into the language of mathematics and logic
was made by W. Stolz and colleagues (1994). Their
proposed ABCD rule addressed clinicians’ complaints
about the excessive complexity of morphological
descriptions. The authors offered an elegant solution: to
quantify asymmetry, border irregularity, color variation,
and lesion architecture using a semi-quantitative scale
[5]. This approach not only simplified the clinician’s
work but also brought dermoscopy out of specialized
research laboratories into broad outpatient practice,
creating a unified «diagnostic code» for specialists of
varying levels.

However, the ergonomic design of algorithms
alone was insufficient to convince the conservative
medical community of the need for methodological
change. Statistical validation was required. In 2001, a
landmark paper by G.Argenzianoand H. Pehamberger
in Lancet Oncology established dermoscopy not
merely as a «useful adjunct» but as a critical tool
for detecting melanoma at the in situ stage [6]. The
researchers demonstrated that the ability to verify
sub-microscopic epidermal architecture enables the
detection of malignant growth long before it becomes
apparent on visual inspection.

The debate over the method’s validity was
settled by a meta-analysis led by H. Kittler in 2002.
Their findings ultimately legitimized instrumental
diagnostics, confirming a multiple-fold increase in the
sensitivity and specificity of examinations [7]. A crucial
outcome of this period was the acknowledgment of the
«human factor»: the accuracy of the instrument was
shown to depend directly on the operator’s expertise.
This observation triggered a surge in educational
programs and ultimately laid the groundwork for the
emergence of digital analysis systems. By the early
2000s, dermoscopy had officially achieved the status
of a «gold standard», forming a foundation without
which modern dermato-oncological practice would be
unthinkable.

Evolution of criteria (2003 — 2010): when
numbers replaced intuition

By the early 2000s, dermoscopy faced a
«translation problemy: different schools used their
own terminology to describe the same structures,
creating chaos in both training and diagnostics. A
turning point in overcoming this Babel-like confusion
was the Consensus Net meeting, the results of which
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G. Argenziano and colleagues published in 2003 [8].
This work effectively standardized the conceptual
framework of modern dermato-oncology.

Experts not only agreed on terminology but also
formalized a two-step diagnostic algorithm that is
still taught as the foundation today. In the first step,
the clinician must clearly exclude non-melanocytic
lesions (seborrheic keratosis, basal cell carcinoma,
angiomas), while in the second step, they examine
the morphology of melanocytic lesions in detail for
malignancy risk [8]. The introduction of a unified visual
code allowed the method to achieve international
standardization, transforming the subjective «this is
how | see it» into a reproducible protocol.

Alongside linguistic standardization, the
seeds of the digital revolution began to take root.
While dermoscopy was initially regarded as purely
a manual optical tool, by the late 2000s concepts of
digital monitoring and early machine analysis entered
professional discourse. In 2009, S. M. Rajpara and
colleagues presented a large systematic review in
the British Journal of Dermatology, which at the time
seemed almost futuristic.

The authors conducted the first serious
inventory of Al capabilities relative to classical
dermoscopy. Their conclusions were sobering: digital
image processing and early automated systems
already demonstrated sensitivity comparable to
expert assessment but suffered from low specificity
[9]. Rajpara’s work became an important «bridge»,
linking Argenziano’s classical morphology to the
future era of neural networks, and highlighted the
decade’s central challenge: how to teach a machine
not only to recognize patterns but also to understand
the clinical context.

By the end of the decade, it was widely
acknowledged that a physician’s expertise is not
intuition but the ability to rapidly correlate complex
dermoscopic structures with histological predictions.

Revision of the evidence base: the era of big
data (2010 — 2018)

By 2010, dermoscopy had earned considerable
credibility, but for full inclusion in national protocols, a
rigorous audit of accumulated data was necessary.
The first major «stress test» came from the meta-
analysis by M. E. Vestergaard published in British
Medical Journal. The researchers drew a clear line
under debates on the instrument’s value: the data
convincingly demonstrated that relying solely on
visual inspection at the expense of instrumental
examination consciously reduced patients’ chances
for early tumor detection [10].

A more comprehensive inventory of evidence
was provided by J. Dinnes in the 2018 Cochrane
review. The results of this monumental work made an
important correction to professional understanding:
the dermatoscope is not a magical lens but a high-
precision instrument whose effectiveness sharply
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declines outside the clinical context. The authors
showed that the combination of «patient history
+ dermoscopic pattern» yields significantly better
results than any attempt to interpret the image in
isolation [11]. This approach was further reinforced by
H. A. Haenssle and colleagues in JAMA Dermatology,
establishing contemporary sensitivity and specificity
standards that continue to guide leading oncology
centers when developing clinical guidelines [12].
The phenomenon of melanoma in situ: beyond
the obvious (2018 — 2021)

Once the diagnosis of invasive forms became
routine, professional interest shifted toward the «gray
zone» — melanoma in situ (MIS). At this stage, the
limits of the method become evident, as the boundary
between benign atypia and early malignancy
becomes nearly transparent.

In 2018, A. Lallas and colleagues attempted
to codify this diagnostic complexity. In their work
published in JAMA Dermatology, they identified
markers that enabled clinicians to «grasp» an MIS
diagnosis: primarily, architectural abnormalities of
the pigment network and areas of regression, which
had previously often been attributed to phenotypic
variation [13]. These criteria prompted physicians to
reconsider seemingly «innocuous» lesions lacking
overt signs of aggression.

The final note of this period came with P.
Guitera’s reflections (2021) on the limits of melanoma
predictability. Her study in Dermatologic Surgery
served as an important reminder of the biological
cunning of the tumor: even with perfect mastery
of diagnostic algorithms, variability in early forms
leaves room for error [14]. These findings effectively
legitimized the need for dynamic monitoring and the
concept of a «digital skin passport», making them
essential elements of modern strategies for managing
high-risk patients.

Revision of diagnostic standards: numbers
versus intuition (2021)

By 2021, the scientific community had
moved beyond debates about the value of the
dermatoscope itself. The focus had shifted to a more
complex question: how much weight should each
morphological feature carry in the final assessment. A
large meta-analysis by J. Dinnes, published in JAMA
Dermatology, effectively drew a line under years
of discussion. The authors confirmed an obvious
yet crucial point: the method’s potential is directly
limited by the specialist's expertise. Without expert
training, even the most advanced instrument cannot
guarantee breakthroughs in diagnostic accuracy,
although overall sensitivity in the melanocytic sector
has reached peak levels in recent years [15]. This
peak performance has been further challenged by
deep learning systems; for instance, Esteva et al.
demonstrated that CNNs could achieve a level of
classification parity with board-certified dermatologists
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[31]. Similarly, large-scale benchmarks involving over
150 specialists have shown that Al algorithms can
consistently match or even exceed human diagnostic
sensitivity in controlled settings [34, 38].

In the same year, L. Ferrante di Ruffano and
colleagues attempted to deconstruct conventional
diagnostic algorithms. Rather than repeatedly
describing «classic patterns», they conducted
rigorous validation of individual features. They found
that several markers long considered suspicious
actually have low specificity. This differentiated
approach allowed clinicians to finally exclude
secondary features — the so-called «morphological
noise» that often led to overdiagnosis — and focus on
high-specificity markers of malignancy [16].

Expansion into primary care and digital
monitoring (2019 — 2022)

A significant ideological shift occurred at the
turn of the decade, as dermoscopy ceased to be the
exclusive domain of specialized oncology clinics.
F. M. Walter's work (2019) highlighted a critical
vector: transferring screening to primary care. Data
published in BMJ Open clearly demonstrated that if
a general practitioner or primary care physician is
trained in basic teledermoscopy, the pathway from a
suspicious lesion to biopsy is drastically shortened,
while unnecessary surgical interventions sharply
decline [17].

A logical continuation of this process was
the development of the «digital footprint» concept.
In 2022, C. Rosendahl and colleagues effectively
declared the end of static diagnostics. They
demonstrated that a single image of a lesion provides
only an instantaneous snapshot, which may not fully
reflect the biological nature of the process. The future
lies in total digital mapping (Total Body Photography)
and long-term monitoring. This approach enables
the early detection of so-called «ugly ducklings» at
a stage when their atypia is not yet identifiable by
any classical algorithm, but growth dynamics already
reveal malignant potential [18]. This shift from one-
time consultation to continuous digital surveillance
represents the culmination of the modern dermato-
oncological screening system.

The era of algorithmic assistance: Al as

assistant and challenge (2022 — 2024)

The past three years in dermato-oncology
have been marked by «digital determinism». While
physicians previously relied on their own eyes and
reference manuals, today decision support systems
(CDSS) based on deep learning have come to the
forefront. The success of these systems is largely
attributed to the emergence of massive, high-
quality open-source repositories, most notably the
HAM10000 dataset, which provided the necessary
scale for training robust neural architectures [32].
Furthermore, the adoption of deep learning ensembles
has proven superior to single-model approaches
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in recognizing complex melanoma patterns [33].
In 2022, T.J. Brinker and his team presented in
the International Journal of Biomedical Imaging a
comprehensive perspective on how neural networks
are transforming image analysis. They emphasized
that Al no longer merely «guesses» diagnoses, but
is capable of detecting patterns that the human eye
misses due to biological perceptual limitations [19].

However, the ftransition to machine-based
analysis has not been as smooth as techno-optimists
predicted. In 2023, V. J. Mar and colleagues, in
Cancers, raised the challenging question of the clinical
relevance of these systems. Their study demonstrated
that high algorithmic accuracy «in the lab» often
collides with the variability of real-world images — so-
called «real-world artifacts» (such as hair, gel bubbles,
or varying illumination). The authors stressed that
CDSS should not replace the physician, but function
as a «second opinion» tool, reducing cognitive load
during mass screening [20]. Research by Tschandl et
al. reinforces this, showing that the highest diagnostic
accuracy is achieved through human-computer
collaboration, rather than relying on either in isolation
[35]. However, technical barriers remain: for example,
the presence of surgical skin markings in images can
significantly confound CNN predictions, leading to
potential false positives [36]. Moreover, recent scoping
reviews highlight a critical lack of transparency and
potential bias in Al datasets, particularly regarding skin
tone representation, which remains a key challenge for
global implementation [37].

By 2024, the discussion shifted toward
integratingAlintolive clinicalworkflows. H.A. Haenssle
and colleagues, in their landmark publication in
British Journal of Dermatology, reported results from
testing the latest decision-support systems. The key
conclusion of this period: maximum effectiveness is
achieved only in symbiosis, where the final judgment
rests with the specialist who can evaluate patient
history, not just pixels on a screen [21].

Concurrently, S. Saeed’s 2024 review in
Cureus highlighted ethical and legal aspects of this
«digital race». The authors pointed out the «black
box» problem — the inability to fully understand which
features the neural network relied on to reach its
verdict. This underscores the modern understanding
of dermoscopy as a high-tech hybrid, where traditional
morphology meets machine learning power, yet
patient responsibility remains firmly human [22].

The current research landscape focuses
on meta-analysis of data, where operational
characteristics of convolutional neural networks
(CNNs) — such as sensitivity, specificity, and
AUC (Area Under the Curve, a standard metric
for evaluating binary classification in medicine,
dermatology, machine learning, and statistics) — are
compared against traditional clinical assessments.
Such integration is critical for understanding the
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boundaries of technological applicability: it identifies
scenarios where Al assistance significantly improves
diagnostic accuracy, while highlighting technological
barriers that hinder full integration into daily practice.

The table 1 summarizes findings from the most
representative international studies, reflecting the
current balance of power between neural network
solutions and expert clinicians.

and clinical reports over recent years demonstrates a
clear transition from isolated use of dermatoscopes to
systematic population-based monitoring.

The South Kazakhstan Medical Academy
(Shymkent) was among the pioneers in substantiating
the role of dermatoscopy in the differential diagnosis
of nevi and malignant skin neoplasms. Researchers
V. V. Khvan and D. T. Arybzhanov emphasized the

Table 1 — Comparative diagnostic performance of artificial intelligence and dermatologists in dermoscopic

detection of skin neoplasms

Study

Comparative Analysis

Study Results

Haenssle et al. (Man
against machine) 2018
[23]

Diagnostic performance of a deep
learning CNN for dermoscopic mel-
anoma recognition compared with
assessments by 58 dermatologists

CNN AUC 0.86 vs Derm AUC 0.79

Liu et al. 2025 [24]

Systematic review and meta-analy-
sis of 19 studies: comparing sensi-
tivity and specificity of Al and clinical
skin lesion diagnosis

Al AUC 0.99 vs Derm AUC 0.96

Brinker et al. (Melano-
ma classification) 2019
[25]

Comparison of CNN performance
with 157 dermatologists in dermo-
scopic melanoma classification

CNN outperformed most dermatologists in
sensitivity and specificity, demonstrating
higher diagnostic efficacy

Combalia et al.

Analysis of Al models on dermo-
scopic images, including out-of-dis-

Compared with dermatologists, Al outper-
formed experts in most categories but per-

(Out-of-distribution)

2022 [26] offects

tribution scenarios and artifact

formed significantly worse on out-of-dis-
tribution data, especially for diagnoses
absent from training

Esteva et al. (2017)
[31]

CNN vs 21 dermatologists

CNN achieved parity with all tested ex-
perts across all tasks.

Tschandl et al. (2020)
[35]

Human-computer collaboration

Al-based support improved the diagnostic
accuracy of both experts and novices.

Daneshjou et al. (2021)
[37]

Scoping review of Al bias

Identified significant under-representation
of dark skin tones in major datasets (like
HAM10000).

Analysis of these studies convincingly
demonstrates that deep learning algorithms can
match and often exceed dermatologists’ diagnostic
accuracy in dermoscopic skin lesion recognition. The
current stage of technological development marks a
shift from demonstrating superiority in experimental
settings to understanding the real clinical boundaries
for Al application.

Geography and scientific—practical
framework of dermatoscopy development in
kazakhstan

The modern architecture of dermatological
services in Kazakhstan has been shaped through
the integration of non-invasive imaging technologies
into the activities of the country’s largest regional
medical clusters. An analysis of publication trends
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diagnostic potential of devices such as the Heine
Delta 20 for verifying specific morphological features,
which is particularly important under conditions of
high solar radiation in the southern regions of the
country [27].

In parallel, specialists from the State
Medical University of Semey proposed considering
dermatoscopy as an essential component of early
screening programs. In the works of A. K. Akhmetova
and colleagues, it is highlighted that implementing
dermatoscopy at the primary examination stage
significantly improves the diagnostic precision of
melanocytic lesions while reducing the proportion of
unnecessary surgical interventions [28].

A new vector of development has been the
expansion of clinical indications for dermatoscopy,
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as reflected in the research conducted at the West
Kazakhstan Marat Ospanov Medical University
(Aktobe c.). In a 2025 review, G. M. Iztleuova and
co-authors demonstrated the effectiveness of
dermatoscopy not only in oncodermatology but
also as an objective tool for monitoring therapeutic
outcomes in various skin pathologies [29]. This
indicates the transition of dermatoscopy into the
category of routine clinical practice for Kazakhstani
dermatologists.

The culmination of this evolution has been
represented by policy documents and analytical
reviews presented at the IX Eurasian Congress of
Dermatology, as well as in leading scientific journals.
Contemporary data confirm that Kazakhstan is
systematically implementing global standards for early
melanoma detection, employing a comprehensive
approach ranging from specialist training to high-
technology total body mapping of skin neoplasms [30].

Despite the evident progress in the scientific
and theoretical foundation, the actual implementation
of the method in the routine clinical practice of
Kazakhstan faces a complex set of structural
challenges that significantly reduce the effectiveness
of early diagnosis.

One of the most pressing problems remains
the sharp contrast in the level of equipment among
healthcare institutions. While metropolitan research
andclinical centers andleading private clinics in Aimaty
and Astana utilize expert-class systems (for example,
digital mapping systems such as FotoFinder), at the
level of regional dermatovenerologic dispensaries
the primary tools remain conventional handheld
dermatoscopes. Such a «digital divide» effectively
blocks the creation of nationwide databases and
the full development of teledermatoscopy, which is
particularly essential for patients living in rural and
remote regions.

Alongside the technological deficit, there
remains a critical dependence of diagnostic accuracy
on the individual experience of the specialist. To date,
Kazakhstan’s healthcare system has not approved
a unified national standard for the description of
dermatoscopic findings. Physicians currently apply
heterogeneous assessment algorithms (ranging from
the ABCD rule to Menzies’ method or the 7-point
checklist). The absence of a standardized reporting
format inevitably generates discrepancies in the
interpretation of morphological structures, thereby
disrupting continuity between dermatological and
oncological services.

Specialist training in this field is often discrete
and fragmented in nature. In residency curricula,
dermatoscopy is allocated an insufficient number
of academic hours, and the lack of a mandatory
state certification system specifically for this method
compels physicians to rely on short-term commercial
training courses. Such an approach does not always
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guarantee adequate mastery of the competencies
required to detect rare and atypical forms of
melanocytic tumors, thereby confirming the need for
a systemic revision of educational standards.

RESULTS

The dynamics of the data presented above
clearly illustrate the transformation of dermoscopy
(fig. 1): from subjective visual interpretation to a
high-tech system integrating machine learning
algorithms. The foundation of this process was laid
during 1990 — 2002, when the development of the
ABCD rule and its verification in early melanoma
diagnosis finally standardized the examination
procedure. The subsequent period (2003 — 2010) was
marked by rigorous systematization of criteria and
the implementation of a two-step diagnostic protocol,
which not only unified international approaches but
also laid the groundwork for the first attempts at
digital image processing.

Results from large-scale meta-analyses
conducted between 2010 and 2018 effectively
legitimized instrumental examination as an essential
component of screening. A key conclusion from
this period was the recognition of the decisive role
of clinical context: physician expertise remained
primary in the interpretation of observed structures.
Later, research focus shifted toward the detection of
melanoma in situ and the implementation of dynamic
monitoring strategies. This transition drove the
adoption of total digital skin mapping, significantly
reducing the «diagnostic interval» and minimizing the
risk of errors in managing complex patients.

At the current stage (2022 — 2024), the main
vector has become the expansion of deep learning.
Although neural networks demonstrate accuracy
comparable to expert levels under experimental
conditions (AUC up to 0.99), real-world practice
reveals several limitations. Variability in skin
phototypes and the presence of image artifacts
prevent full autonomy of the machines. Consequently,
the prevailing concept today is that of a hybrid model:
artificial intelligence is regarded solely as a clinical
decision support system (CDSS), where the authority
for the final diagnosis and legal responsibility remains
with the clinician.

DISCUSSION

Analysis of the accumulated data indicates
a profound transformation in methodology: from
attempts to formalize morphological features in
the 1990s to the current stage of «algorithmic
determinism».  Although  convolutional neural
networks (CNNs) demonstrate impressive AUC
performance (0.86 — 0.99 vs. 0.79 — 0.96 for experts)
in several controlled trials, extrapolating these
figures to the clinical context of Kazakhstan requires
caution. For the domestic healthcare system, where

13



O030pbI JIMTEpPATYPbI

EVOLUTION OF DERMATOSCOPY AND TRANSITION TO Al

Pre-1990s CONCEPTUAL BREAKTHROUGH 1990-2002
INTUITIVE VISUAL « Principle ABCD
ASSESSMENT ¢ e «Golden standard» ‘

» Subjectivism
* Diagnostic errors
e No standartization

STANDARDIZATION 2003-2010

e Algorithms
@ e Digital systems

EVIDENCE-BASED MEDICINE 2010-2018

&

e Meta-analyses
e Clinical guidelines

MELANOMA IN SITU 2018-2021

e Early forms

® Observation dynamics

" DIGITAL MONITORING 2019-2022 s

m ® |Teledermatoscopy
L) e Total Body Mapping

4 ARTIFICIAL INTELLIGENCE 2022-2024

® CNN, AUC up to 0.99 = =
® Clinical validation o

n

&

]

CURRENT PARADIGM: DOCTOR + Al

S

Hybrid model — Al as assistant,
Doctor — final decision

Figure 1 — Evolution of dermatoscopy and transition to Al

skin neoplasms have consistently ranked among
the top three oncology pathologies over the past
decade (2012 — 2022), the critical barrier remains the
«diagnostic gap» at the primary care level (PCU).

It is important to acknowledge that laboratory
superiority of Al is often mitigated under real-world
clinical conditions. The problem of «noise» factors —
such as lighting artifacts, hair coverage, or specifics
of immersion gel application — leads to a 15-20%
reduction in model specificity. In this context, the
findings of Haenssle (2024) and Brinker (2019)
confirm the indispensable role of clinical context: the
combination of patient history and skin phototype
remains decisive. For the Kazakhstani population,
dominated by Fitzpatrick phototypes IlI-IV, direct
integration of Western solutions (based on the
ISIC Archive) carries a latent risk of false-negative
outcomes, underscoring the necessity for local
algorithm validation.

From a regulatory perspective, the adoption of
the Al Law in 2025 and the update of the Health Code
in 2026 have established a legitimate framework for
the use of clinical decision support systems (CDSS).
However, without national randomized controlled
trials (RCTs), these norms risk remaining largely
declarative. The observed digitalization gap (less
than 5% adoption of teledermoscopy in Kazakhstan
versus 30% in EU countries) reflects structural lag
that cannot be overcome merely by copying foreign
software.

14

A priority development vector lies in creating a
national repository of dermoscopic images (targeting
over 10,000 verified cases). Pilot testing of adapted
CNN models within regional centers, particularly at
the Karaganda Oncology Dispensary, could provide
the foundation to translate the theoretical potential
of artificial intelligence into a tangible reduction in
melanoma mortality in Kazakhstan.

CONCLUSION
An analysis of the dynamics of the above-
mentioned  literature  clearly illustrates the

transformation of dermoscopy: from subjective visual
interpretation to a high-tech system integrating
machine learning algorithms. The journey from
Stolz’s intuitive criteria to neural network-based
analysis indicates a fundamental shift: today,
clinicians diagnose not just a «spot», but a complex
digital pattern. Comparative performance of CNNs,
confirmed by international meta-analyses, leaves
litle doubt about their technical superiority in
certain scenarios. Nevertheless, high AUC values
in laboratory testing do not automatically guarantee
clinical success, where imaging artifacts and
biological variability of tumors continue to influence
outcomes.

For the Republic of Kazakhstan, the integration
of Al is moving from «technical curiosity» to a realm
of strict legal responsibility. The 2025 Al Law clearly
definestherules of engagement: the algorithm remains
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a supportive tool and does not replace the clinician’s
judgment. The main challenge today is reducing
reliance on Western datasets. Without validation of
Al systems on local clinical material that accounts for
the population’s skin phototype characteristics, the
risk of diagnostic distortions remains unacceptable.
Therefore, the future of the method in Kazakhstan
lies in establishing a hybrid model, where digital
transformation and teledermoscopy networks are
strictly regulated by biological safety and medical
ethics standards, leaving the final diagnostic authority
in the hands of the clinician.
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WUCKYCCTBEHHOIO WHTEMMEKTa B KIMHUYECKYI0 NPaKTUKYy C OCOObIM akLueHTOM Ha paHHee BbiSiIBNEHWE paka
Koxn B Pecnybnuvke KazaxctaH. YuutbiBas, uyto B nepuog ¢ 2012 no 2022 rog nopakeHUs KOXW BXOAWMU B
TPOWKY NOEpPOB OHKOMOMMYECKMUX NaToNOrMn B CTpaHe, OObEKTUBHBIA CKPUHUHE MPU3HAH HaLWOHaNbHbIM
npuopuTteToM. MiccrnenoBaHue BKNHOYAaNo MHOrO3TanHbIA MOMCK B MEXAYHAPOAHbLIX PENO3UTOPUSIX, B pesynsraTe
KoToporo 6bino oTo6paHo ABaAuUaTh LECTb penpe3eHTaTUBHbIX UCTOYHUKOB, BKIOYas paHOOMU3NPOBaHHbIE
KOHTPOMNMpyeMble UCMbITaHUS 1 MeTaaHanu3abl.

Pesynbratbl NO3BONAT MNPOCNEeAUTb METOAONOrMYECKyd TpaHCHOPMALMIO OT  KayeCTBEHHbIX
wkan 1990-x IT. K HblHELWHEN anoxe LMpPoBOro AOMUHNPOBaHUSA. COBpeMEHHbIE AaHHble NMOATBEpPXOAT
TEXHONOMM4YEeCKOe MNPEBOCXOACTBO CBEPTOYHbIX HEWPOHHbIX CEeTer, KOTOpble AEeMOHCTPUPYHT 3HayeHusi
nnowaan nog kpuson (AUC) B agnanasoHe ot 0,86 go 0,99, yacto npeBocxoada nokasarenu akcnepToB. Ecnn
paHHWe HabnogeHus OblnuM cocpenoTodeHbl Ha MOPMONOrMYeckux CTPYKTypax, TO B HacTosiLlee Bpems
dOKYyC CMeCTuUncs B CTOPOHY rnybokoro obyvyeHust n ToTanbHOrO LUPOBOrO MOHUTOPUHIA, HECMOTPS Ha
COXpaHsIIOLLMECS PUCKM, CBSI3aHHbIE C apTedakTaMy peanbHOro Mmpa u AaHHbIMU, BbIXOAALLMMU 3a Npeaernbl
obyyatoLLiern BbIGOPKU.

AHanu3 noaTeBepxXaaeT CMEHy napagurMbl B CTOPOHY MOPUAHBLIX MHTENNEeKTyanbHbIX cuctem. B
KasaxcTtaHe aTOT npovuecc nogaepXnuBaeTcs HaLMoHanbHbIMU CTpaTermyecknmmn KoHuenumnamm n 3akoHom o6
WCKYCCTBEHHOM UHTENMEKTE, UHTErpMpoOBaHHbLIM B 3aKOHOAATENbCTBO O 3apaBooxpaHeHun 2026 roga. OgHako
BHeZpeHne Ha YpOBHE NePBUYHON MEOUKO-CaHUTapHOM NOMOLLK TpebyeT npeoaoneHnsi NpobnemMbl HEXBaTKU
nokanbHbIX HaBOpPOB [AaHHbIX, YYUTbIBAIOLWNX pervoHarnbHble (OoToTUMbl KOXUK. [JaHHOe uccnegoBaHue
dopMUpyeT LOPOXKHYK KapTy MHTerpaumm TEXHOMOruMW, MnoAyepkmMBasl, YTO KIMHUYEeCKast Banvaaums u
MEeXAyHapOo4HOEe COTPYAHUYECTBO SABMSAIOTCS XU3HEHHO BaXXHbIMU (hakTopamun A5 NOBbILLEHUSA NokasaTtenemn
BbIXKMBAEMOCTU NALMEHTOB B YCIOBUAX LUPOBON TpaHCchopmaLum MeanLmHbI.

Kntoyessie criosa: OepmaToOCKONUs; MenaHoMa; WUCKYCCTBEHHbIA MHTENNeKT; rnybokoe obyyeHue;
KOMMblOTEPHAasi AMarHocTuka

E. P.lNak', I C. Karonnosa™, U. /1. lNak? M. C. Ackapoe? T. C. bekeeg?

KA3AKCTAH PECNYBJIMKACbIHOAFbl AEPMATOCKOIMUA XXOHE XXACAHObI MHTENJNEKT:
TUIMAINITT MEH 3AHObINbIFbI

'«KaparaHaobl MeguumHa yHuBepcuteTi» KeAK kofamablk aeHcaynblk caktay mektebi (100008, KasakctaH
Pecnybnukacesl, KaparaHabl k., [orons kew., 40; e-mail: info@gmu.kz)

2«Kaparangbl meguumHa yHusepcuTeTi» KeAK Xupyprusanelk aypynap kadegpacel (100008, KasakctaH
Pecnybnukacesl, KaparaHabl k., [orons kewu., 40; e-mail: info@gmu.kz)

3«Kaparangbl meguumHa yHusepcuteTi» KeAK VHdopmaTuka xeHe Buoctatuctuka kadegpack (100008,
KasakctaH Pecnybnukacsl, KaparaHabl K., [oronb keu., 40; e-mail: info@gmu.kz)

*lFayxap CepukoBHa KaronoBa — «KaparaHabl MmeguumHa yHuBepcuteTi» KeAK koramablk AeHcaynblk cakray
mekTebi; 100008, KasakctaH Pecnybnukachkl, Kaparanapl K., loronb kelu., 40; e-mail: KayupovaG@gmu.kz

Byn Makanaga gepMaTocKonusi 3BONIOUUSACBIHA XXOHE KITMHUKANbIK NpakTUKaFa XacaHgbl UHTENNEeKTiHi
WHTerpauusanayra, CoHblH iwiHae KasakctaH PecnybnukacbiHoa Tepi obbipblH epTe aHblkTay MacerneciHe
KelleHai Tangay xacanfaH. 2012 — 2022 xbingap apanbiFbiHaa Tepi 3akbiMaaHynapb! enimiageri OHKONornsinbIk
natonorusnapAablH anfallkbl YLITiriHE eHreHiH eckepe OTbIpbin, OOBLEKTUBTI CKPUHWHE YNTTbIK GacbiMAbIK
peTiHae TaHbiNAabl. 3epTTey GapbiCbiHAA Xanblkapanblk penosvTopunnepae Kencatbifbl i3gey XymMblCTapbl
XKYPrisinin, HOTUXeCIHAE XublpMa anTbl penpe3eHTaTUBTI AepeKkes, COHbIH iWiHAe paHAoMu3aunanaHraH
DakblnaHaTbIH CblHaKTap MeH MeTa-Tangaynap ipiktenin anbiHabl.

3eptTey HoTmxenepi 1990-xbingapaarbl cananblk WKananapgaH kasipri Lmdpnblk yecremaik asyipiHe
OeniHri meTogonoruanblk TpaHcopmauusaHbel Gakbinayra MyMKiHAIK 6epeni. 3amaHayn ManiMeTTep KUCbIK
actbliHaarbl ayaaH (AUC) meHaepi 0,86-aaH 0,99-Fa aeniHri Ananas3oHabl KOPCETETIH XXaHE Xui capanLubinapably,
KepceTKiluTepiHEH acbin TYCETIH KOHBOMOUMAMNbIK HENPOHAbIK XeninepaiH, TEXHONOrMAnbIK apTbIKLWbIMbIFbIH

Meouyuna u sxonoeus, 2026, 1 19
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pacTtangpl. Epte keseHaeri 6akbinaynap mopdonoruanbIk KypbinibiMaapra Herisaernce, kasipri yakpitta pokyc
HaKTbl @nemMaeri aptTedakTinep MeH OKbITy TaH4aMacblHaH TbiC AepeKkTepre 0annaHbICTbl CakTanbIn OTbIpFaH
Toyekengepre kapamacTtaH, TEPEH OKbITY MEH TOmbIK LMAPIiblKk MOHUTOPUHIKE aybICThbl.

Tangay mmbpuaTti WHTenneKTyanabl >Xyhenepre kapaw napagurMaHblH, e3repreHiH ankbiHaanabl.
KasakctaHga Oyn npouecc ynTTblK CTpaTervsinblk TYXblpbiMaaManapMeH xaHe 2026 Xbifbl OeHcaynblk
cakTay 3aHHaMacblHa UHTerpauusananfaH « XKacaHabl MHTENNEKT Typanbl» 3aHMeH konaay Tabagbl. [lereHmeH,
anfalKbl MeanunHanbiK-CaHUTapnblKk KOMEK AeHreniHae eHridy YLiH aMakTblK Tepi poToTUNTEPiH ECKEPETIH
XKEPriNnikTi gepeKTep XUbIHTbIFbIHbIH, TanLbIbIFbl MACENECiH LWeLly KaxeT. byn 3epTTey TexHonorusinapabl
WHTerpaumsanaygbliH Komn KapTacbiH KamnbiNTacTbipadbl XoHe MeAMUMHaHbIH Ludpnblk TpaHcgopMaumnsachl
XafgarblHAa nauveHTTepdiH eMiplleHik KepCeTKIlWTepiH apTTblpy YLWIH KAWHWKanNbIK Banugaumsa MeH
Xanblkapanblk bIHTbIMAKTACTbIK MaHbI3abl hakToprap ekeHiH kepceTeqi.

Kinm ces3dep: pepmatockonusl; MenaHoMma; >KacaHAbl WHTENMEKT;, TepeH OKbITy; KOMMbITEPikK
JuarHocTtuka
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M. C. NMportacosa’, C. 1. Poroea'*, M. I. Kanuweg', XX. E. BonatoBa', K. E. HykewTaeBa', A. b. XKaHaeBa?
MULWEBBLIE NPUBbIYKU N UHOOPMUPOBAHHOCTb NOAPOCTKOB O PALUMOHANIBHOM MUTAHUA

"Lkona obwectBeHHoro 3gopoBbs HAO «KaparananHckuin MeguumnHckmin yHuBepeuteT» (100008, Pecnybnmka
KasaxctaH, . Kaparanga, yn. lorons, 40; e-mail: info@qgmu.kz)

°PIy «YnpaBsneHue caHWTapHO-3MMAEMMONOrMYECKOro KOHTpons pailloHa ©nuxaH BekelixaH r. KaparaHaopl
[enaptameHTa caHUTapHO-aNuAeMuoriorndeckoro koHTpons KaparanguHckonm obnactm KC3K M3 PK»
(100020, Pecnybnuka KasaxctaH, r. KaparaHga, yn. 3enuHckoro, 23; e-mail: dkgsenko buh@mail.ru)

*CBeTnaHa MBaHoBHa PoroBa — LLikona obuiectBeHHoro 3gopoBbsa HAO «KaparaHanHCKuiA MeauLMHCKUN
yHuBepcuteT»; 100008, Pecnybnuka KasaxcrtaH, r. Kaparanga, yn. lorons, 40; e-mail: S.Rogova@qgmu.kz

Llenb. AHanmn3 akTyanbHbIX AaHHbIX O YacToTe NOTpebrneHns pasnuMyHbIX rpynn NULWEBbLIX NPOAYKTOB
nogpoctkamy B Bo3pacte 15-17 met, a Takke OueHKa YPOBHS MX UHEAOPMUPOBAHHOCTU O MpUHLMMAax
pauMOHanbHOrO NUTAHNS U Ero BIIMSIHME Ha 300POBbLE.

Mamepuanbl u memoOdbi. poBegeH PETPOCMEKTUBHbBIA aHanmM3 3apybexHbIX W OTeYECTBEHHbIX
nyonukaunm mn3 WCTOMHWMKOB, WHOEKCUPYEeMbIX B Takux 0asax daHHbiX, Kak eLibrary, CyberlLeninka,
GoogleScholar, PubMed, Cochrane Library. KntoueBble croBa npunoncke: NnoagpoCTKX, paLMoHanbHOe NMTaHne,
nyLWeBble MPUBLIYKKA, caxapocodepXaliue HanuTku, rMrmeHa nutanud, dactdyn, «MHPOPMUPOBAHHOCTS,
rMrmeHnyeckasi oueHka. lNpu Beibope nybnukaums Ons BKIOYEHUS KPUTEPUSMU SABNSAMNUCE pPeneBaHTHbIe
uccriegoBanns 3a nocrniegHve 10 net. B yacTtHOCTW, KNMHMYECKMe MccrneqoBaHWUs, paHOOMU3VMPOBaHHbIE
KOHTPONMMpyeMbIE WCCIEeAoBaHWsl, KOrOPTHbIE WCCedoBaHus, cucTematmdeckue ob30pbl, MeTaaHanu3bl,
KHUTU N OOKYMEHTbI, HaxO4slmMecs B OTKpbITOM goctyne. Kputepusmu UCKMNOYEHUs SBNSNUCH ra3eTHble
cTaTbu, UCCNenoBaHus 6e3 cTaTUCTUYECKM NOATBEPKAEHHBIX BbIBOOOB.

BbInn n3yyeHbl KONMYECTBEHHBIE AAHHbIE MO COLManbHO-3KOHOMUYECKUM Y MEOVULIMHCKMM NoKa3aTensim
N Ka4yeCTBEHHble [aHHble — pe3ynbTaTbl aHKETUPOBAHUW, OMPOCHWKOB M T. A. [lepeMeHHble (HOpMbl,
nokasartenv 3aboneBaemocTu), KacawLwmecss 300pPOBbs MOAPOCTKOB, ObIN M3BMEYEHbl U3 CTAaTUCTUYECKUX
cbopHuKoB «3a0poBbe HaceneHus Pecnybnuku KazaxctaH n esiTenbHOCTb OpraHn3auunii 34paBoOXpaHEHNSI»
1 HOPMATMBHbIX JOKYMEHTOB.

Pesynbmambi u obcyxdeHue. Y nogpocTkoB 15-17 net Habniogaetcst aucbanaHc pauynoHa (M3bbITok
dactdyna, 6onbluoe nNoTpebneHne XMpoB M BbICTPbIX YrNeBoaoB, AeduunT ppyKToB, OBOLLEN, BENKOBOW
nyLwK), a Takke HU3KUA YpoBEHb MHCPOPMUPOBAHHOCTU O MPUHLMNAaX 34OPOBOrO MUTAHUS, YTO BEAET K POCTY
HeMHMEKLUNOHHOWN 3a00NeBaemMoCcT, B YaCTHOCTU: OXUPeHUs, AnabeTta 2 Tuna, aHeMum, NaTonorMm onopHo-
OBUraTenbHON CUCTEMBI.

Bbigodkl. TMonydeHHble B XO4E MCCrefoBaHWs OaHHble MOATBEPXKOAlT akTyanbHOCTb CUCTEMHOIO
MOHWUTOPWHIa NUTaHWsi TOOPOCTKOB 15-17 neT, 0COBEHHO B YCMOBUSIX BIIMSAHUSA LMAPOBLIX MEANA N CHUXKEHWS
KOHTpons poantenen. AHanna nybnmkaumii nokasar, 4To y COBPEMEHHbIX NoApPOCTKOB 15-17 neT Habntogaercsa
HecbanaHCMpoBaHHOE NMUTaHME U HMU3Kast OCBEAOMITEHHOCTb MO BOMpocam pauMoHanbHOro nutanms. LWkonel
MOTyT CTaTb Ha4YanbHbIMY TOYKaMu ANsi BHeAPeHMs oOpa3oBaTenbHbIX NPOrpamMm no NULLIEBOM MPaMOTHOCTMU,
KOTOpble MOMOryT NogpocTkaM hOpMUPOBaTh HaBbIKM PaLMOHANbHOMO NUTaHKUS.

Knoueebie criosa: nogpocTkm 15-17  neT; pauMoHanbHOe nWTaHuWe; NULEBbIE MPUBbLIYKY;
caxapocofepXallue HanuTKK; rmrneHa nuTtaxus; dactdyn; MHPOPMUPOBAHHOCTb; MMIMEHNYecKasi oLeHka

BBEOEHUE
PaunoHanbHoe nuTaHue SBNSeTCA OOHUM U3
KINHOYEBbIX DaKTOPOB, ONPEAENSOLNX FAPMOHNYHOE
dunsnyeckoe, NCUXmMYecKoe 1 coumarnbHoe pasBuTune
nogpocTkoB. 1o gaHHbIM BcemupHon opraHusaumm
3gpaBooxpaHeHus (BO3), HepaumoHanbHoe NnuTaHne
OTHOCUTCS K BEAYLLUMM MOAMdUUMpyemMbiM bakTopam

Meouyuna u sxonoeus, 2026, 1

pucka pasBUTUA HEUHMEKLMOHHbIX 3aboneBaHui,
BKITOMasA OXXMPEHNe, caxapHbinagnabeT2Tmna, cepaey-
HO-COCYOMCTblE WM OHKOMormyeckue naronorumn [6].
Ocobyto 3HaUMMOCTb paLUMOH NUTaHKSA NpUobpeTaeT B
NOAPOCTKOBOM BO3pacTe, KOTOPbIN XapakTepusyeTcs
WHTEHCMBHbLIM POCTOM, FOPMOHAaITbHOW NEPECTPONKON
N He3aBEepLUEHHOCTb0 (DOPMUPOBAHMSA OCHOBHbIX
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dwmsmonornyeckmx cuctem. Ha pgaHHom 3Tane
noBbILIaeTCca NOTPEOHOCTb OpraHn3Ma B HyTpUEHTaXx,
4eduunT 1 N30bITOK KOTOPbIX MOXKET cnocobCcTBOBaTh
pa3BUTMIO  (PYHKLUMOHAMNbHBLIX  HapyLUEHWN n
3aknagbiBaTb OCHOBY /19 XPOHWUYECKOW MaTonoruu
[39]. MNMoapocTkoBbIN BO3PACT — OOUH U3 BaXXHEMLLMNX
nepruogoB POpMMPOBaHWS 300POBbS, B TOM 4uMcre
nMLWEBbIX MpUBbLIYEK. B 9TOT nepuoa 3aknagbiBatoTcs
OCHOBbI 06pasa 13Hu, XapaKkTepa NMTaHus, KoTopble
BNUAIOT Ha JanbHelllee COCTosiHME 300poBba [14].

CoBpemMeHHble  CTaTUCTMYECKME — [aHHble
CBMOETENLCTBYOT 00  yXyAWeHWM  COCTOSIHUS
300pOBbs  LLUKOMBbHUKOB, OCOBEHHO K OKOHYaHMo
nepuogaoby4eHus, 4TO HaNPSAMYH CBS3aHO COBpasom
YKW3HU, BKNIOYas xapaktep nutaHus [15]. B ycrnosusx
CHWKEHMS TMULLEBON KymnbTypbl CPeu MOIOOEX!,
BbICOKOW OOCTYNHOCTU dhacTdyda U BANAHUA Meama
Ba>)KHbIM CTAHOBUTCS HE TONbKO M3y4YeHUe MULLEBOTO
MOBEOEHUS, HO W YPOBHS MHMOPMUPOBAHHOCTM
MOAPOCTKOB O MPUHLMMAX paunoHanbHOrO NUTaHus,
KOTopasi oka3blBaeT BNMsIHME Ha BbIOOpP NMPOAYKTOB
N MOXeT OblITb pakToOpoM MPOUNaKTUKN MULLEBBIX
HapyLwweHun. HecMoTpsi Ha LWMPOKY AOCTYMHOCTb
MHGOPMaLIMKM O NMUTaHNUW, YPOBEHb OCBELOMITEHHOCTM
NogpoCTKOB  OCTaeTcs  HegocTatodHbiM  [26].
CoBpeMeHHble  MUCCMeqoBaHUSA  OEMOHCTPUPYHOT
BbICOKYIO PacnpoOCTPaHEHHOCTb HepaunoHanbHbIX
MLWEBbLIX MPUBbLIYEK, 4YTO TpebyeT CUCTEMHOro
aHanm3a Hay4HbIX AaHHbIX MO AaHHOMY BOMPOCY.

LUenb paboTbl — aHanM3 COBPEMEHHbIX
OaHHbIX O YyacToTe noTpebneHus pasnuyHbIX rpynn
NULLEBbIX NPOAYKTOB nogpoctkamu 15-17 net un
YPOBHE MX WHMOPMMPOBAHHOCTM O MpUHLMNAXxX
paLMOHanbHOTO NUTaHWUS.

MATEPUAIbI U METOAbI

lMpoBeoeH peTpPOCNEKTUBHLIM aHanu3 3apy-
BGEeXHbIX N OTEYECTBEHHbIX MY OnMKaLmMi N3 NICTOYHMKOB,
MHOEKCMPYEMBbIX B Takux 6asax gaHHbIX, Kak eLibrary,
CyberLeninka, GoogleScholar, PubMed, Cochrane
Library. KnioyeBble crioBamu Mpu MNOUCKe Obinu
crnegywolwme: MNOAPOCTKM, pauMoHanbHOe MNUTaHue,
nyLeBble MPUBbLIYKM, caxapocodepkaliue HanuTKu,
rmrmeHa nutanus, dactdpyn, MHPOPMUPOBAHHOCTD,
rmrmeHnyeckast oueHka. Npu BeiGope nybnvkaums
015 BKIMOYEHUS KPUTEPUSIMUI SBINANNCE PENEBaHTHbIE
nccneposaHuna 3a nocnegHue 10 net. B yacTtHoCTWH,
KNMHUYECKUE MCCNEeqOBaHUS, paHOOMU3NPOBAaHHbIE
KOHTpOnmpyemble nccnenoBaHus, KOropTHbIe
nccrnegoBaHus, cuctematmyeckue 0630pbl,
MeTaaHanu3bl, KHATM U OOKYMEHTbl, HaxoasLmnecs
B OTKpbITOM gocTtyne. KpuTepusmu WCKIHOYeHUs
ABMANMUCb ra3eTHble CTaTbW, uccnegoBaHus 06es
CTaTUCTMYECKN NOATBEPXKAEHHbIX BbIBOOOB.

Bbiny n3y4eHbl KONMYECTBEHHbIE AaHHbIE MO
coLManbHO-3KOHOMUYECKUM U MEOVULMHCKMM MoKa3sa-
TENsIM W KayeCTBEHHble [daHHble — pe3ynbrarhbl
aHKeTUpPOBaHUN, OMPOCHMKOB U T. A. [lepeMeHHble
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(HopMmbI, NokasaTtenu 3aboneBaemocTu), KacarLme-
CA 300pOBbsi MOAPOCTKOB, ObINMM M3BMEYEHbI U3
cTaTUCTUYeCKnX COOPHUMKOB «300pOBbE HaceneHus
Pecnybnukn KasaxctaH u gesdATenbHOCTb OpraHu-
3auMi  3gpaBooxpaHeHusi» [15] M HopMaTMBHbBIX
DOKyMeHTOB [17].

OTtbop nybnukauum HauynHancs c aHanusa
3arofioBKOB M @aHHOTaUMA Ha NpegMeT COOTBETCTBMS
Teme uvccnegoBaHus. [anee nposogunock Gonee
JeTanbHoe u3ydeHne nybnukaumMm Ha Hanuuive
KpUTEPUMEB BKITOYEHMS.

PE3YINbTATbI U OBCYXXOEHUE

MogpocTKOBbIN nepvog oTnMyaeTca
WHTEHCUBHBIMWU (PM3NOMOTMYECKUMU N3MEHEHUAMMU,
KOTOpble OnpeaensoT NoBbILEHHbIE NOTPEOHOCTN B
nuTaTenbHbIX BewecTBax. B 15-17 net 3aBepluaetca
nybepTaTHbIA CKAYOK poCcTa, MPOUCXOANT CO3pEBaHNE
penpoayktmeHon cuctembl [39], dopmupoBaHue
NMUKOBOM KOCTHOW mMaccbl [34]. PasnuyHble w
MHOFOYMCIIEHHbIE MPOLIECChl pocTa WM pasBUTUS B
opraHuame nogpocTka [OenawT ero ysa3BMMbIM K
aeduuntaMm HyTPUEHTOB, KOTOPbIE MOTYT HEraTUBHO
CKa3aTbCsl Ha 300POBbLE.

B nogpocTtkoBOM BO3pacte OTMeYaeTcs
YCKOPEHHbIA POCT TKaHEM U OpraHoB: aKTUBHO
hopMMpYIOTCST  Kenesbl BHYTPEHHEW cekpeuuu,
otaenbl ronoBHoro Mosra [39]. 3HauuTenbHas
ropMoHarnbHasi mepecTporika NpuBOAWT K MOIOBOMY
CO3pEeBaHMI0, KOTOpOEe 3a4acTyl COMpOoBOXAAeTCH
CYLLEeCTBEHHbIM M3MEHeHMemM Maccbl Tena. B
cpegHeM, Macca Tena y OeBOYeK yBenmyMBaeTcs Ha
3-5 kr B rog, [23].

[OpMOHanbHblE U3MEHEHWsT B  OpraHuame
Takke BMMSOT Ha obMeH BeLlecTB 1 NoTpebHOCTL B
nuTaTenbHbIX BellecTBax. [MoTpeBGHOCTE B aHeprum
y NOAPOCTKOB BO3pacTaeT, OCOOEHHO Yy Marb4MKOB.
CornacHo pgaHHbIM MuHMCTEpCTBa HaUMOHanbHOW
3koHOMUKM Pecnybnukn KasaxctaH, MUHMManbHble
pauMoHanbHble HOPMbl MOTPEBNEHUs KUoKanopun
B OJeHb Ons toHowen 14-17 net coctaBnsawT 2 755
Kkan, a ansa gesovek 14-17 net — 2 110 kkan [17].

Bcrneacteve MoBbILWEHHOW MNOTpeOHOCTM B
HyTpMEHTax MOOPOCTKM OKa3blBAlOTCSi OCOOEHHO
BOCMPUMMYMBBLI K Pas3BuUTUIO OeULUNTHBIX COCTOS-
HMA. 3avacTylo CTOnb  YA3BMMOE  COCTOSIHME
NOAKPENNSETCA HeperynspHblM MUTaHUEM W He-
cbanaHcMpoBaHHbIM  paumoHoM [47]. TlogpocTku
NponycKawT Mpuembl MUK, YNOTPebnstT MHOro
dactpyga u  cnagkux HanutkoB.  LLIKONbHMKMK,
OCODEHHO [EBOYKM, OrPaHUYMBAaOT KarOpUNHOCTb,
cagaTca Ha HepauuoHanbHble ametol [11]. B 15-17
NET KOHTPONb CO CTOPOHbI POAUTENEN CHUXaeTcs,
NMOAPOCTKM CTaHOBATCA 6Gornee caMOCTOSITENbHBIMM
B Bblbope nuwm. B pesynsrate peructpupyetcs
aeduunt Oernka, Kanbuus, >xenes3a, BWTAMUHOB
N Opyrux nuitaTenbHbiX BewecTB. [logobGHble
eduunTHbIE COCTOSIHMS  MOTYT BbI3BaTb Takue
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peakuun opraH1Mama, Kak 3agep)kka pocTa 1 nofioBoro
CO3peBaHus, ocrabneHne WUMMyHUTETa, aHemus,
paccTpONCTBO MULLEBOro NOBEAEHWS, TOPMOHarNbHbIE
cbow, CHUXeHue KOrHUTUBHbIX dyHKUUR,
YTOMISiIEMOCTb, NMPOBNEMbI C ONMOPHO-ABUraTENbHON
CUCTEMOW (XPYMNKOCTb KOCTEW, ocTeoneHust) [41, 42].

B ycnoBusx BbICOKOM pacnpoCTPaHEHHOCTU
HEVH(EKLMOHHBLIX  3aboneBaHuii  [6]  BOMpOCHI
pauMoHanbHOrO  MUTaHMs  npuobpeTaoT  0cobyto
3HauMmocTb. B cBA3M €  9Tum  pekomeHpauum
BO3 o0 3g00poBOM nuTaHWM NOATBEPXKAAKT CBOKO
aKkTyanbHocTb. BcemupHas opraHusauusi  3gpa-
BOXPaHEHMWS JeNnaeT akUeHT Ha CNeayoLLmMX acnekTax
NUTaHUS:

1) yBenunyeHne noTpebneHuns LenbHbIX 3MaKkoB.,
hpyKTOB, OpexoB, 6060BLIX; CHUXKEHME NoTpebneHns
caxapa, Conu 1 TPaHCXMPOB;

2) ynotpebneHne He meHee 400 r pyKTOB U
OBOLLeN B AeHb (He BkNoyasi kaptodene u 6atar);

3) orpaHu4deHue ynotpebneHns NnpocTbix yrre-
BOAOB A0 5% n < oT obLien nony4yaemMon C nuilen
3Hepruu;

4) BaXHOCTb MUTaHWUA B LUKONax, rae gopmu-
pytOTCA MULLEBBIE MPUBBLIYKU. OTO MOXET MOMOYb C
npodunakTukon psiga 3abonesaHun B byayLiem. [5]

WcecnepoBaHus nyLEeBOro noBeaeHus
MOAPOCTKOB MOKa3blBalT, YTO MX PauUOH 4YacTo
Xapaktepusyetca aucbanaHcom B notpebneHun
OCHOBHbIX Tpynn MpPOAYKTOB, CHWXEHUeM [JO0nu
OuonorMyeckn LEHHbIX MNPOAYKTOB U POCTOM
NPVBEPXKEHHOCTM K BbICOKOKANOPUMAHOW, HO Ma-
nononesHon nuwe. Kak 3apybexHble, Tak MU
KasaxCTaHCKMe aBTOpbl OTMeYalT TeHOEeHUUM,
CBs13aHHblE C BO3PACTHBIMWU M3MEHEHUAMWU Npeanoy-
TEHUN, BIMSIHUEM COLIManbHOTO OKPY>KEHUSA U CHUXE-
HMEeM poaNTENbCKOro KOHTpons [49].

B anvgemuonornyeckoMm wuccrnegosaHun B.
P. Kyuma BbISIBIIEHO, YTO LUKOMBbHUKN MOBCEMECTHO
OTKINOHAKTCA OT MPUHUMMNOB 340POBOr0 MUTAHUS:
COOTHOLUEHNE HYTPUEHTOB He cbanaHcMpoBaHo,
XMpbl, COMb W caxap ynoTpebnsalTca 4Ype3MepHo,
B TO BpeMsi Kak BUTaAMWHbI, MULLEBbLIE BOITOKHA,
MUKPO3MEMEHTbI U MaKpPO3MEMEHTbl HaxXoAasTCcA B
aeduumTe. Yyawmecs obweobpaszoBaTenbHbIX LKOI
nUTalTCA HepaumnoHansHo [12].

Mo paHHbIM nccnepgosaHua H. H. JeHncoson,
xnebonpoaykTbl, Kpynbl ¥ ©Onioga M3 3epHOBbLIX
BHOCMIM  HaumbonbLMiA  BKNag B CYTOYHYHO
KarnopumMHOCTb pPauVOHOB AETEW WU MOAPOCTKOB, a
MSICOMPOJYKTbl 3aHMManu BTopoe MecTo. [pn aTtom
C BO3pacTOM Habnioganacb TEHOEHUMS K CHUXEHWIO
notpebneHns msca u ntuubl: y 6Gonee 20-23%
NoApPOCTKOB OTMevancsd Aeduunt 3TUX NpoayKToB
B paunoHe. MonoyHble npoaykTbl obecnevmBanu
9,5-14,0% CyTOYHOM 3SHEeprum, Mpuyem y cTapLumx
LLKOMNBbHWUKOB X NOTpebneHne Oblnio HAaUMEHbLLMM MO
CPaBHEHMIO C APYrMMM BO3PaCTHbIMK rpynnamm [9].
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Wccneposanne B. B. BopoHkoBon o nog-
pocTkax 15-17 net nokasano, YTo OBOLUM U AOPYKTbI
noTpebnswTca HegoctatodHo. [loyTm nonoBuHa
OMpPOLLUEHHbIX MOOPOCTKOB yMnoTpebnsana wx nuiib
3-4 pasa B Hegento, [3] 4TO He COOTBETCTBOBAso
pekomeHaaunsam BO3 o exegHeBHOM noTpebneHunn
He MeHee 400 r [5]. WccneposaHue 2022 roaa,
npoBogMMoe B Henane u BkMA4YMBLUIEE BbLIGOPKY
pasmepom 1108 yuawmxca rocygapCTBEHHbIX W
YyacTHblX wWkon 13-19 net, BbIABUSIO, YTO CBbille
50% nogpoCcTKOB He cobntogalT pekoMeHOyeMYyHo
HOpMy noTpebrneHnss oBowen u cpykToB, Gonee
MOMOBWHbI OMPOLLEHHBIX PErynspHo - xoTa Obl pas
B [A€Hb - yNOTPeONsAT raanpoBaHHble HanuTkn [50].
Opyrue nccnegoBaHus, npoBedeHHble B bpasunum un
CwvHranype, Takke MOKasblBalOT, YTO 3HAYUTENbHasA
YacTb [feTelm U1 NoApOCTKOB He ynoTpebnsier
eXeHEBHO CBEXMWEe MPOAYKTbl, Takne Kak opyKTbl u
OBOLLM, UMW NPOAYKTbI C MUHUMAarbHOW 00paboTkown,
Hanpumep puc n 6o6osble [36, 46].

XKupbi v cnagoctnnoTpedbnsaTca nogpocTkaMm
B M30bITke. B unccrnegoBaHusix oTmevanochb MoOBbI-
lWeHHoe noTpebneHve pacTuTenbLHOro  Macna,
[obaBMneHHOro caxapa, KOHOUTEPCKUX MW3Jenun u
cnapgocTtei [22]. OKono TpeTy NOAPOCTKOB EXXeAHEBHO
e0dT XMPHYH0 M XKapeHyto NuLLy, a 6orblLUe MONOBWHbI
- perynsipHo ynotpebnstoT cnagkoe [9, 14].

B poknage EBponenckoro permoHanbHOro
otopo BO3 npeacrtaBneHbl OaHHble MCCNeaoBaHUs
HBSC (Health Behaviour in School-aged Children) un
aHann3 3a 2018 r., pesynbraTbl KOTOPOro nokasanu,
YTO [JOMNs Ka3axCTaHCKUX LUKONbHMKOB-MOOPOCTKOB,
©XEeAHEBHO YMoTpebnsioWwmx oBowmM u  dpPYKThbI,
coctaBuna 31%. OTOT mokasaTenb OKasancsl HUXe
cpegHepernoHanbHoOro ypoBHs no nporpamme HBSC
(38%). Tarxke wuccnegoBaHue 3adukcMpoBarno,
4yTo 27% nNOAPOCTKOB KaAbl AeHb MNoTpednsanu
cnagoctu, a 15% — cnagkue Hanutku [48].

B nccneposaHum, nposogumom B KasaxctaHe
n oxsatmsliem 200 LUKONBHMKOB U UX poanTenen B
15 obnacTax n Takmx ropogax, kak ActaHa, Anmarthl,
LLIbIMKEHT, METOAOM aHKETMPOBAHUS BbISIBIIEHO, YTO
50% pecnoHOeHTOB OTMeYanu HexBaTKy BpEMEHU
Ha oben, 58% ykasbiBanM Ha TO, YTO MpuobpeTanu
nepekyc B bydeTe, 4TO peako ObiBaeT nonesHbIM [25].

PacnpocTtpaHeHHOCTb noTpebrnienns  dacT-
dyga, cragkmx HanuWTKOB M MPOAYKTOB C HU3KOW
MALLEBON  LIEHHOCTbIO  Cpegu  MOApPOCTKOB  —
rmobanbHas npobnema, koTopas 3a nocnegHue
OecatuneTMs  CylecTBeHHO ycyrybunacb [22].
OTV NpoAyKTbl, Kak NpaBuIo, BbICOKOKANOPUIHbI,
copepxat n3bbITOK caxapa, XUpoB, Conv U A00aBOK,
npu atom 6egHbl HyTpueHTamu. Wx perynsipHoe
ynoTpebneHme CBs3aHO C POCTOM PUCKOB OXMPEHWS,
cepaeyHo-cocyaucTeix 3aboneBaHun, guabeta 2
TMNa u gpyrux HapyLleHui 3goposbs [28, 38, 44].

B wuccnegoBanun E. A. [MbipbeBon, BKItO-
YyaBLLEM B cebs1 aHanM3 pe3ynsraToB aHKETUPOBaHUSA
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298 wkonbHMkoB ot 11 go 18 net, BbIACHUMNOCH,
yTo yvacToTa noTtpebrnenunss dacTtdysa, cnagkux
HanMUTKOB, CHEKOB BhbILLIE CPEAV NOAPOCTKOB CTapLUEro
Bo3pacta. Kpome TOro, y aTow >xe kaTteropuv nuy
HabntogarTca 6onee HeperynspHble Npuembl UL,
yacTble Mepekycbl BMECTO MOMHOLEHHOMO npuema
nuwin [20].

dactdyn 4yacTo coaepxnT n30bITOK
HaCbILLEHHbIX U TPAHCXMPOB, OOaBNEHHOrO caxapa,
COrnu, XonecTepunHa, a Takke KOHCEPBaHTOB 1 406aBOK.
Mpn 3TOM B HEM Mario KreT4yaTkn, MMKPOINIEMEHTOB U
MaKpoanemeHToB. PerynspHoe ynotpebneHue Takown
nMwmn cnocobcTByeT Habopy Beca, YTO MOBbILAET
PUCK pa3BUTUS OXKUPEHUSA, UHCYNTMHOPE3NCTEHTHOCTH,
rMNepToHNW, AMCAMNUAEMUN U OPYyrux npobnem co
3gopoBbeM [21]. B uccnegoBaHum, NpoBOgMMOM B
wrate [NepHambyKy, cpean OMPOLUEHHbIX y4allnxcs
(oetn wkonbHOro Bo3pacta) ObINI0 MHOMo TeX, KTO
YacTo ecT npoaykTbl ynbrpanepepabotkn: 33%
ynoTpebnsanu B nuwly rambyprepbl W/UnM MSICHYHO
Hapesky, 63% — CaHABWUYM, CNAZoCTV UNN KOHAETHI,
83% — nogcnaweHHble HanuTku [37].

mobankHoe nccnegosaHve, onybnMKoBaHHOE
B BMJ B 2024 r., nokasano, 4to ¢ 1990 no 2018
. noTpebneHve crnagkMx HanuMTKOB JeTbMU W
nogpoctkamu ot 3 Ao 19 net B Mmpe BbIPOCIO Ha
23%. B 2018 r. cpegHee notpebneHue cocTaBuIio
3,6 nopuuun B Hegernto (BeC CTaHAApPTHOW Nopuum —
248 r.). Hanbonblwuin pocT notpebnenHns crnagkux
HanUTKOB OTMeYeH B cTpaHax AdpuKkM, K Hry ot
Caxapbl. Camblli BbICOKMA YpOBeHb MNOTpebneHus
3acmkcupoBaH B JlaTUHCKOM AMepuKke U CTpaHax
Kapubckoro 6accewnHa (9,1 nopumm B Hegento) [43].

MccnepoBaHue H. B. CubunpsikoBown,
BKIOYaBLlee B cebsa pesynbratbl aHKETUPOBaHUSA
120 nogpocTtkoB 15-17 net, cBMAeTenbCTBYET 00
ogHooOpasuM  pauuoHa, Manom  ynoTpebneHuun
oBowen un pyktoB (Tombko 58% cTapatotca
perynspHoO ecTb OBOWM U pykTbl). Takke OKoNo
25% onpoleHHbIx oTMeTunu  dactdyng Kak
npegnoyMTaemyto nuuly [24].

MogpocTkn Bce dalle OTAAalT MpearnovTeHve
npoaykTtam rrybokon nepepaboTku. Takve MpoayKTbl
cogepxart 6orbLIoe KonmyecTBo CBOBOAHKIX Caxapos,
HaCbILLEHHbIX XMPOB W COCTaBMSOT 3HAYUTEMbHYHO
YacTb CyTOYMHOIO paLMoHa HEKOTOPbIX Py HACENEHS,
Tak Kak OHM felwleBne u ygobHee B MPUrOTOBIEHUN.
B pesynbrate npoaykTbl, KOTOpble OObIMHO BXOAAT B
pauMOH 300POBOrO MUTaHWS M COAEpXaT KreTdaTtky,
CMOXHbIE YIMEBOAbl M MOME3HbIE KMPbl, OTOLLMN
Ha BTOpPOM MnaH, a MNPOAYKTbl HWU3KOW NUTaTENbHOMN
LlEeHHOCTW CTanu perynspHoin Hopmon [45].

MoTpebnerne cactdyna, cnagkmx HanMTKOB
M NpOOYKTOB C HM3KOW MULLEBOM LIEHHOCTbIO
cpean NOOPOCTKOB OCTaeTCsi BbICOKUM U Jaxe
YBEMNMYNBAETCS B HEKOTOPbIX permoHax. Ato TpedyeT
KOMMIEKCHBIX Mep BO3OeNCTBUSA A5S NPOUIaKkTKm
psida 3aboneBaHUi U yNyudlleHUst KadecTBa XXU3HW.
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Tak, B 2025r. B KazaxcTtaHe npuHsanu HoBbii CTaHaapT
nuTaHns ansg  obpasoBaTenbHbIX  YUYPEXKAEHUN,
pa3paboTaHHbii coBmecTHoO M3 PK, Kasaxckoi
akagemuen nutaHusa, OHUCE®, BO3 un TA.
CornacHo oBHOBNEHHOMY CTaHOapTy, MraHupyeTcs
CHU3NTb cofdepxaHue caxapa (B 3,6 pa3) u conu
(8 5 pa3) B wkonbHOM pauunoHe. beina paclwmpeHa
OONsi CBEXMX OBOLEN UK (PYKTOB, MOMOYHbIX
NPOOYKTOB B MEHIO, @ TaKKe NepecMOTPeH NepeYveHb
paspelleHHbIX Ong U HanuTKoB  (3anpeLueHbl
CrnafKue HanuTKW, KOHOUTEPCKUE M3aenus ¢ KpeMoM,
ontoga, NpUroToBrieHHble BO chpuTiope u T. A4.) [18].

MHdOopMMpoBaHHOCTb NOApPOCTKOB o]
NpVHUMNax paumoHanbHOIO NMUTaHUS, HECMOTPS Ha
OOCTYMHOCTb UHOPMAaLLMK, OCTAETCA HE4OCTAaTOYHOM
BbICOKOW. HO ecTb u npoTMBOpeyMBble [AaHHbIE,
yKasbiBaLune, YT0 0CBE4OMIIEHHOCTb NOAPOCTKOB O
pauMoHanbHOM NMUTaHMKM YOOBETBOPUTENbLHA.

Mo paHHbIM unccnegoBaHus o6 ocBegoM-
MEHHOCTWM  [OEBOYEK-MOOAPOCTKOB O  MpaBWUiIbHOM
nUTaHuM, NPoBOAMMOro B MHamW, GbINO BbISIBMEHO,
yTO TONbKO 14,6% OeBo4vek 0bnaaatoT A0CTAaTOMHbIMU
3HaHuAMKM O cbanaHcupoBaHHOM nuTaHum [30]. B
TYpeLKOM UccrnegoBaHnm, B KOTOPOE BOLLINM 4 LLKOSbI
n 1 074 pecnoHAeHTa, BbIBOA 3BYYUT CreayHLMM
06pa3oM: ypoBEHb F[PaMOTHOCTU B BOMPOCaXx NMTaHWs
Yy NOoAPOCTKOB He onTuManeH [52].

Takke B uUcCcnegoBaHWW, MPOBOAMMOM B
r. KaparaHpa (KasaxcTtaH), BbibOpka cocTaBuna
400 WKOMBbHMKOB WM  MOSyYeHbl  criegywowme
pesynbraThl: NPOBEAEHHOE aHKETMPOBAHNE BbISIBUMO
CyLLeCcTBeHHble npobenbl B 3HaHUSAX MOOPOCTKOB O
NpaBuUibHOM NUTaHWK, @ TaKKe PacnpoCTPaHEHHOCTb
nuwiesbix mudos [19].

BmecTe c Tem, pesynbraTbl MCCNEOOBaHUN
O. M. unbknHOM nokaszanu obpaTHoe: 6onee
90% pecrnoHOEHTOB MpaBWITbHO OTBETMIIM  Ha
BOMPOCHl aHKETbI, HaMpaBrieHHblE Ha BbISICHEHWE
X MHOPMMPOBAHHOCTM O 300POBOM MUTaHuu [27].
Takue >xe pesynbraTbl Mokasano uccriegosaHne M.
KO. TanaktnoHoBow: 78,8% LIKONBHUKOM WHGOP-
MUPOBaHbI O MPMHLUMMNAX 340POBOro NUTAHWS, O4HAKO
He NpPUaepPXMBaKTCa 3TUX NPUHUMMOB [4].

Vcxoas v3 pesynstatoB 9TUX MCCNEOOBaHUN,
MOXHO CKa3aTb, 4YTO CBSI3b MexXgy WHdopMu-
POBAHHOCTBIO MOJPOCTKOB O 3O0POBOM MUTaHWM
M MUWEBbIMA  MPUBbIYKAMU  HE  OOHO3HAYHa.
OpHako uccnegoBaHue, npoBedeHHoe B 3anagHow
ABCTpanuu n msy4yarwliee nporpaMMbl MOBbILLEHNS
NALLEBOM  rpamMoTHOCTH, peanusyemble HFFA,
nogTBepanno, 4Yto 6onee MHAOPMUPOBAHHLIE CHOM
HaceneHus (Bknto4yas nogpocTkoB 12-18 net) valle
BbIOMpAlOT NonesHble NPOAYKThI. VIX BbIBOALI FOBOPAT
o ToM, 4to y 70% nogen, npoweawmx nporpaMmmy
NMLLEBON FPaMOTHOCTU, MosiBRsieTcs xoTa Obl ogHa
nonesHasa nuiesas npusblivka [31].

MogobHas npoTMBOpeYnBOCTbL TpebyeT gonon-
HUTENbHBIX ~ MCCNEAOBaHUN. 3TO  pacxoxgeHve
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MOXET  OOBbACHATBCSA  Kak  copepXaTernbHbIMU
npuyvHamMn  (BNUSIHUE HEMnpaBWilbHO MpeacTaB-
NEHHOM WU  UCKaXEeHHOW WHdopmaumm), Tak
N METOAONOMMYECKMMU  OTPaHUYEHUSMU  CaMMX
nccrenoBaHni (HU3Kasi BanvMaHOCTb aHKET, OMPOCHU-
KOBUT. 4.).

CeefeHnst O nuUTaHWM MNOQPOCTKMA MOMyYarkoT
M3 pasHbIX WCTOYHMKOB. B coBpemeHHOM Beke
MH(OPMAUMOHHBIX TEXHOMOMMI coumarnbHble CeTH,
6norm n OHMNanH-NNaTOpPMbl UrPaKOT  KITHOYEBYHO
porb B (hOpPMMPOBaHMKN NpeacTaBneHnin NOAPOCTKOB
O 300pOBOM MUTaHWW, Tene, obpase xu3Hu. Yepes
KaHanbl KynuHapHbIX U OblOTU-GrorepoB MOZPOCTKM
y3HalT O pasHoOoOpasHbiX auetax, peuenTax,
coBeTax Mo HyTpuumonormn. Tem He MeHee,
Ka4ecTBO Takon MHGOpMauuM peako NOoJKpennseTcs
Hay4YHbIMW OCHOBAHVSIMW: HapsiQy C nonynspusauunen
300pOBOTO  MWUTaHMA  nogobHast  MHpopmaums
4YacTo COOEPXWUT  HEMOOTBEPXKOEHHbIE  [AaHHbIE,
MOOLLPSAET CreOBaHNe KpPaTKOCPOYHbIM TpeHOam U
nponaraHaupyeT WUCKaXeHHble CTaH4apTbl KpacoThbl
— (bakTophbl, CNOCOBHbBIE NMPMBECTU K PacCTPONCTBaM
niweBoro noeegeHus. [laHHble  uccnegoBaHWN
CBMOETENbCTBYHOT, YTO BbICOKasi BOBMEYEHHOCTb B
coumnanbHble CeTUM CBsi3aHa C MeHee 300pOBbIMU
nMWweBbIMXU  MpuBbIMKaMy  (POCT  NOTPeGNeHus
CrnagoCTen, CHWKEHWe 4acToTbl Mpuema 3aBTpaka U
COKpaLLeHme 0onm PyKTOB U OBOLLEN B pauuoHe) [1].

B 063ope H. J1. BonkoBol 6bino BbISIBEHO,
YTO CyLLEeCTBYeT npsiMasi CBSA3b Mexay MULLEBbIMU
yCTaHOBKaMu poauTenen n BbIOOPOM MOAPOCTKOB:
OETU CKIMOHHbIE BOCMPOW3BOAWTL MOLENW MUTAHWS,
KoTopble HabmogawT B cembe. Ecnu  pauuoH
goma cbanaHcupoBaH W 300pOB, 3TO CO3gaeT
OnaronpuaTHylo  cpegy AN POPMUPOBaHUSA
BEPHbIX MULUEBbIX MPMBLIYEK, @ Takue cTpaTteruu,

KakKk nNpuHyaunTeribHoe cobnogeHve  guetr UM
ncnonb3oBaHne e€eabl B KayeCtBe WHCTPYMEHTa
MoTMmBauun, MOryT cnpoBouupoBatb HapyLlleHud

nuwieBoro noeegeHus [2].

MHdopmaumss o paumoHanbHOM  MUTaHUK
y MogpocTKOB  (OpMUPYETCA MNOo4  BIIUSIHUEM
KOMMJIEKCHOrO B3aMMOAENCTBUS psida  (akTOpOB:
UMpPOBLIX  Meama, CeMENHOro  BOCMUTaHUS,
coumanbHOro ocyxgeHusi. BaxHo, u4Tobbl 3TM
WCTOYHUKN NPEAOCTaBNANN LOCTOBEPHbIE CBEOEHUS
N cnocobCcTBOBaNM 300POBOMY 06pa3sy KU3HW.

HepocTtaTo4yHas OCBEOMIEHHOCTb o)
npuvHUMNax 300poBOro0  NUTaHWs  CnocobcTByeT
POPMUPOBAHMIO BpeOHbIX MULIEBLIX MPUBbIYEK.
HecobnogeHne pexuma nutaHus (pegkue npuembi
nuLLM, NPONYCK 3aBTpaka), npeanoyTeHne dacTtdyaa
N Crnagkux HamnuTKOB MNpU BO3MOXHOCTM BbIOOpP
bornee cbanaHCMpOBaHHbLIX OMtod, HEBLIMONTHEHNE
HOpMbl MOTpebneHuss  pPyKTOB M oOBOWENn  —
yacTo 9TO 4BMSIETCA  pes3ynbraTtoM  OTCYTCTBUS
MOSIHOrO MOHUMaHUS CBA3U MexXay MUTaHueM U
JonrocpoyHbiM  3gopoBbem  [31]. HepoctatodHas
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MHOPMUPOBAHHOCTE MOAPOCTKOB O MNPaBUIIbHOM
nATaHMM W CaMO HepauuoHanbHOEe MUTaHue
y4yacTBYOT B PasBUTUM XPOHUYECKMX COCTOSHUN,
pocTte 3ab0rneBaeMOoCTU, CH/XXEHUN KAa4YeCTBa >KU3HMW.
lMocnegcTBnsiMM  HEMPABUIIBHOTO  MUTAHWUS  MOTYT
cTaTb Takve 3aboneBaHus, Kak OXXMpeHne, caxapHbIi
AnabeT BTOpOro Tvna, aHeMusl.

CornacHo pgaHHbiM BO3 3a 2025 r., ¢ 1990
I. YPOBEHb 3ab0OMNeBaeMoCTV OXWPEHUEM CPpeaun
noAapocTkoByBenuuuIicsi B4 pasa[7]. Cpean oCHOBHbIX
NpUYMH  BbIGENST  M3ObITOYHOE  MnoTpebreHve
Kanopum, runognHamuio u HecbanaHcupoBaHHOE
nMTaHWe, B KOTOPOM NpeobnagaroT Xupbl U caxapa
[16]. Puckn oxupeHus Takke nOBbILLAKTCA MNpu
HanMVYMM  reHeTUYECKON  MpPeapacnofioXEHHOCTH,
HM3KOM COLManbHO-3KOHOMUYECKOM CTaTyce CeMby 1
ctpecce [51]. OxxupeHne, BO3HUKLLEE B MOLPOCTKOBOM
BO3pacTe, 3a4acTyl CTaHOBUTCS (hakToOpoM pucka
OXMpEeHUs BO B3pocnom Bo3pacTe [29]. M30bITOYHbIN
BEC Heu3bexHO OKasblBaeT Harpy3ky Ha CycTaBbl,
BbI3bIBasi Takne 3aboneBaHWs ONOPHO-ABUraTeNnbHON
cucTemMbl, Kak ocTeonopo3 [44]. Y pesywek C
OXWPEHNEM UMM caxapHbIM AnabeTom 2 Trna MoryT
BO3HWKHYTb  TMPCYTM3M, CWHAPOM  MOJIMKMCTO3a
SAVYHUKOB N HapyLUEeHNa MeHcTpyanbHoro uukna [10].

Bo Bcem Mupe Ha 2022 r. anabeTtom cTpaganm
okono 800 mnH yenoBek, YTO B 4 pasa Gonblue,
yem B 1990 r. OTcpounTb guabetr 2 Tvna MOXHO,
NoAaepXuBas 340pPOBOE MUTAHME U HOPMAaIbHYH
Maccy Tena [8]. CyLlecTBYIOT 1 Takme hakTopbl puUcka,
Kak ropmoHanbHble KornebaHus B MOOPOCTKOBOM
BO3pacTe. PauUnoH C BbICOKMM coAepXaHneM caxapa
MOXET MPUBECTU K  WHCYNMHOPE3UCTEHTHOCTMU,
noBbILLasi PUCKM PpasBUTUS caxapHoro guabeta 2
TMna. B o63ope Q. Jia 3a 2024 r. aBTOpbI NpULLIK
K BblBOQY, YTO MOBLILIEHNE YPOBHS CaHWUTAPHOIO
NMPOCBELLEHNS W BHEOPEHVME TakMX MPakTUK Ha
pa3HbIX YPOBHSX (LUKOMa, ceMbsi, 0OLecTBO) MoryT
npvBecTM K dopMnpoBaHuio ©Gonee 340pPOBOMO
obpasa Xn3HWU, NPaBUNIBHOMY MUTaHWIO NOOPOCTKOB,
4YTO, B CBOK O4epedb, MOXET NpegoTBpatuTb Unu
KOHTPONMMpOBaTb  BO3HWMKHOBEHME W  pasBuUTue
caxapHoro gnabeta 2 Tuna [40].

B nogpoctkoBom BO3pacTte  Bo3pacTaeT
NoTpebHOCTb B Makpo- W MWUKPOHYTPUEHTAX,
BKITHOYas Xerneso. VIHTEeHCUBHBIA POCT, yBENU4YeHune
obbema LMPKyNMpyoLWen KPOBU M TFOPMOHAarbHbIE

N3MEHEHUA Tpe6YIOT GonbLuoro Konn4yecTBa
xXenesa. I'Ile HepauuoHalribHOM  NUTaHUM  He
npouncxoaunT BOCMNOJTHEHUA I'IOTpe6HOCTel7I

opraHMamMma v BO3HMKaeT AeduumnT Kenesa, KoTopbli
npUBOANT K XenesoaepuuutHon aHemuun. lomumo
HeJoCTaTOMHOro  MoTpebreHns  KpacHoro  Msica,
©oraTtoro>xene3om, MHecOanaHCMpPOBaAHHOIO NMNTaHKS,
CYLLIECTBYHOT M Takue NMpUYMHbI xene3oneduumnuTHOm
aHeMuu, Kak OOWSbHble MEHCTpyauun y OeBYLUEK,
XpOHMYeckne 3aboneBaHUs Xenyao4HO-KULLIEYHOro
TpakTa, renbMUHTO3bl, NAMOMO3. To eCTb aHEMUS —
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3aboneBaHve, BO3HMKHOBEHME KOTOPOrO 3aBUCUT, B
OCHOBHOM, OT ocobeHHocTeln nuTanusa [9]. MNMoaTtomy
HeobXoAMMO BKIHOYaTh B paLMOH NOAPOCTKOB MSICO,
pbiby, NTWLY M NpOAYKTbl, KOTOpble CMOCOOCTBYHOT
YCBOEHMIO enesa (boratble ButammHom C), a
TaKkKe OrPaHUYUTb UMK OaXe WUCKMYUTb MPOAYKThI,
NpensaTcTBYOLNE YCBOEHUIO xenesa (4an, doc-
datbl) [33].

M30bITOK XXMPOB M XOMnecTepuHa B pauuoHe
MOBbILIAET PUCK TMNEPTOHMKU, aTepocKepo3a U
OpYrMx MaTonorni cepaevyHoO-COCYAMCTON CUCTEMBI
[32]. HexBaTka BWTaMWHOB W MUKPOSINIEMEHTOB
ocnabnger  MMMYHHYHO  CUCTEMY  OpraHuama,
NoBbILLAET BOCMPUUMYMBOCTL K MHGeKumsam [35].
HeperynsipHoe nuTaHue, NOCTOSAHHOE ynoTpebneHve
dactdyna, GeiCTpble NEPEKyChbl 3aKOHOMEPHO MOTYT
NPUBECTU K XPOHMYecknum 3abonesaHuam XKKT [13].

3AKNKOYEHUE

PaLmoH B NogpoCTKOBbIN Nepuog nrpaet ocobo
Ba)KHYIO POflb HE TOMbKO B OOecneyeHuMmn TeKyLmX
noTpebHoOCTel opraHvMama, HO U B MNpodUNaKkTUKe
XpoHuyecknx 3abonesaHun [13, 16, 40].

PauuoH GonbLUMHCTBA COBPEMEHHbIX
MOA4POCTKOB 3a4acTyld [fanek oT ONTMMAaIbHOrO.
ViccnepoBaHust MokasbiBalT, YTO MHOTME W3 HUX
noTpednsAlT M3ObITOYHOE KonmyecTBO dhacTdyaa,
cnagkux HanuTKoB, XWMPOB WM caxapa [3, 9, 12,
36, 46, 50]. Cpean BbISIBMEHHbLIX MNpobrem
oTMevaeTcda gucbanaHc pauuoHa MOLPOCTKOB,
npobenbl B MHPOPMUPOBAHHOCTM (HECMOTpPS Ha
obunue wnHpOpMauMK, MHOrMe MNOAPOCTKA MMEKT
HEeLOCTaTOYHbIE 3HAHMS O 30OPOBOM MUTAHWM, BEPAT
B pa3nuyHble Mudbl 1 3abnyxagenus) [19, 30, 31,
52], pocT 3aboneBaeMoCT, CBSI3aHHOW C NMUTaAHUEM
(oxmpeHne, caxapHblii AuMabeT 2 Tuna, aHemwus,
3aboneBaHnsi OMOPHO-ABUraTenbHOW CUCTEMbI U T.
a.)[9, 10, 13, 16, 29, 32, 35].

Onsa ynyyweHus cuTyauum BaXKHO BHEOPSTb
obpaszoBaTenbHble  Nporpammbl MO MULLEBON
rPaMOTHOCTM B LIKOMAax W y4uTb MNOAPOCTKOB
KPUTUYECKN  BOCMPUHMMATh  MHGOpMauui K3
coumanbHbIX ceTen. Opyrum MNOOXO4OM SIBASOTCH
rocyaapcTBeHHble Mepbl. Hanpumep, perynmpoBaHue
LUKOMBbHOrO MUTaHUA, orpaHuyeHve Ha dacTtdyn
N CriagKkve HanuTKM B LUKONbHOW CTOSIOBOWM W T. A.
CncrteMaTnyecKknin KOHTPOSb paumMoHa, OCHOBaHHbIV

Ha I'J'Iy60KOM NOHNMaHUN ocobeHHocTeN
NnoApPOCTKOBOIoO oOpraHn3ma, noBbilLeHne MHd)Op-
MUPOBaAHHOCTU n MWUHUMUN3aUnA HEeraTMBHbIX

hakTopoB cpefbl, MOMOTyT 3aNOXWUTb OCHOBY AN
MOSTHOLIEHHOro 340POBOrO MUTAHUSA MOAPOCTKOB U
CHU3UTb PUCKN MHOrMX 3aboneBaHui.

Kpome Toro, aHanus nybnvkaumii nokasbiBaeT,
YTO Tekywlas 6asa 3HaHUW ABNSAETCA HEeOOCTAaTOYHO
MOSTHOW: BbISIBIIEHO Marnoe KOMMYEeCTBO aKTyarbHbIX
KasaxCTaHCKMX  WCCMegoBaHUA MO MUTaHWIO
nogpoctkoB 15-17 net. Kpome Toro, GONbLUMHCTBO
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nccregoBaHni  (PUMKCUPYOT  TeKylllee  COCTOsIHME
NUTaHWs MOAPOCTKOB? HO He OTCMEXUBAKT, Kak
MEHSIOTCS MULLEBbIE MPUBBIYKA  HA MPOTSKEHUM
BCero nogpocTkosoro nepuoga [3, 9, 12, 14, 22,
36, 46, 50]. be3 Takmx AaHHbLIX CMOXHO OLEHUBATb
3P PEKTUBHOCTb NPOPUIIAKTUHECKUX MPOrpaMM.
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Aim. To analyze current data on the frequency of consumption of various food groups by adolescents
aged 15-17 years, as well as to assess their level of awareness of the principles of healthy eating and its
impact on health.

Materials and methods. A retrospective analysis of foreign and domestic publications from sources
indexed in databases such as eLibrary, CyberLeninka, GoogleScholar, PubMed, and the Cochrane Library
was conducted. Search keywords included: adolescents, healthy eating, eating habits, sweetened beverages,
food hygiene, fast food, awareness, and hygiene assessment. The inclusion criteria for publications included
relevant studies from the past 10 years, including clinical trials, randomized controlled trials, cohort studies,
systematic reviews, meta-analyses, and books and documents in the public domain. Exclusion criteria included
newspaper articles and studies without statistically supported conclusions.

Quantitative data on socioeconomic and medical indicators, as well as qualitative data (results from
surveys, questionnaires, etc.), were analyzed. Variables (norms, morbidity rates) related to adolescent health
were extracted from statistical data collections «Health of the Population of the Republic of Kazakhstan and
the Activities of Healthcare Organizations» and regulatory documents.

Results and discussion. Adolescents aged 15-17 exhibit dietary imbalances (excess fast food, high
consumption of fats and fast carbohydrates, and a deficiency of fruits, vegetables, and protein foods), as well
as low awareness of healthy eating principles. This leads to an increase in nhon-communicable diseases, in
particular: obesity, type 2 diabetes, anemia, and musculoskeletal disorders.

Conclusions. The data obtained during the study confirm the relevance of systematic monitoring of the
nutrition of adolescents aged 15-17, especially in the context of the influence of digital media and declining
parental control. A review of published data revealed that today’s 15- to 17-year-old adolescents have
unbalanced diets and low awareness of healthy eating. Schools can serve as entry points for implementing
food literacy programs to help adolescents develop healthy eating habits.

Key words: 15-17-year-old adolescents; healthy eating; eating habits; sugar-sweetened beverages;
food hygiene; fast food; awareness; hygiene assessment
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3epmmey makcambi. 15-17 >xacTafbl KacecnipiMaepaiH SpTypri TaraM TOMTapbliH TYTbIHY KWisiri
Typanbl afbiMAarbl 4epeKTepAi Tangay, CoHaan-aK onapablH pauvMoHanibl TaMakTaHy NpUHUMATEPI MEH OHbIH
OeHcayrnblkka acepi Typanbl xabapaapnblk AeHreiH baranay.

Mamepuandap xxoHe adicmep. eLibrary, CyberlLeninka, GoogleScholar, PubMedxaHe Cochrane Library
CVSIKTbI AepeKKkopriapaa MHOEKCTeNreH Aepekke3aepaeH anbiHFaH WeTengik xaHe oTaHablk backinbimaapra
peTpocnekTUBTI Tangay Xyprisingi. 13gey KinT cesgepi: xacecnipimaep, canayatTbl TaMakTaHy, TaMakKTaHy
a4eTTepi, TOTTi CycblHAAP, TaMak r’MrMeHacsl, Xbiigam Tamak, xabapgaprbik xkaHe rurneHansik 6aranay 6ongpl.
BacbinbiMgapabl Kocy KputepuinnepiHe coHfbl 10 Xbingarbl TUICTI 3epTTeynep, COHbIH iWiHAEe KAMHUKanNbIK
CblHaKTap, paHgomusaumsinadraH 6akblnaHaTbiH CbiHAKTap, KOropTThIK 3epTTeynep, Xyweni wonynap, meTta-
Tangaynap aHe Xannblfa KOrpKeTiMAI KiTanTap MeH KykatTap Kipai. LUbirapy kputepuiinepide ctaTuctmukanblk
TYpFblAaH pacTanfaH KopbITbIHAbINAPbI XOK ra3eT Makananapbl MeH 3epTTeynep Kipai.

OneyMeTTiK-9KOHOMUKAnbIK  XeHe MeauuMHanblk KepceTkiwTep OoMblHWA caHablK  AepekTep,
CcoHOan-aK canarnblk AepekTep (cayanHamanapiblH, cayanHamanapablH HoTuKenepi xaHe T1.6.) TangaHapl.
>Kacecnipimaep geHcaynbifbiHa KaTbICTbl aiHbIManbinap (Hopmanap, aypylanabik geHreni) «KP xankbiHbIH
OeHCaynbIfbl XXoHe AeHcayrnblK cakTay YWbIMAAPbIHbIH KbI3METI» CTaTUCTUKambIK OepekTep XUHaKTapblHaH
)KeHe HOPMaTUBTIK KyKaTTapAaH anbiHabl.

Hamuxxenep xoHe markKbinay. 15-17 xacTafbl XacecnipiMgep TamakTaHygafbl TeHrepiMCisgikTi
(wamapgaH Tbic hacT-doya, mannap MeH dacT-dyn KemipcynapbiH Ken TYTbIHY, XXeMICTep, KOKOHICTep KoHe
akybl3gbl TaFamMaapablH KeTicneyLwiniri), coHaan-aK canayartTbl TaMakTaHy NpuvHUUATEpi Typanbl xabapaap
emec. byn xyknanbl emec aypynapblH, atan antkaHga: cemisgik, 2 TUNTi KaHT AuabeTi, aHeEMUS KOHe Tipek-
KMMbIIT annapaTbiHbIH aypynapblHbiH kebetiHe akeneg;.

KopbimbiHObI.  3epTTey OapbicbiHOa anblHFaH gepektep 15-17  xacTafbl  xacecnipiMaepain
TaMakTaHyblH Xyneni Typae OakbinayablH ©3eKTiNiriH pacTtangbl, acipece caHAblKk MeAuaHblH 9cepi XXoHe
aTa-aHa OakblnayblHbIH TOMeHAeYi xafganbiHga. XXapusanavraH gepekTepai wony oyriHri 15-17 xacTtafbl
XacecnipimgepaiH TeHrepimcia TamakTaHybl XoHe carayaTTbl TamakTaHy Typarnbl xabapaapnbifbl TOMEH
eKeHiH kepceTTi. MekTenTep xacecnipimaepre canayaTTbl TaMakTaHy 84eTTepiH KanbinTacTblpyFa KEMeKTecy
YLLiH Tamak cayaTTbinbIfbl GaFdapnamanapbiH eHridyain 6actankpl HykTeci 6ona anagebl.

Kinm ces30ep: 15 xacTaH 17 >xacka AeWiHri xacecnipiMmaep; AypbiC TamakTaHy; TaMakTaHy a4eTTepi;
KaHT KOCbINFaH ToTTi CycblHAAP; TaMak rurneHacsl; dacTt-gya,; xabapaapnblk; rmrneHansik baranay
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CHRONIC DIFFUSE LIVER DISEASES, PATIENT REGISTRATION AND ACCOUNTING,
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Introduction. Chronic diffuse liver diseases (CDLD), including non-alcoholic and metabolically associated
fatty liver disease (MAFLD), remain the leading cause of liver failure, cirrhosis, and hepatocellular carcinoma.
The increasing incidence of these diseases requires not only effective clinical approaches but also systematic
patient monitoring.

Aim. To study the role of medical registries in monitoring, diagnosing, and treating patients with chronic
diffuse liver diseases, and to evaluate international experience in this area.

Materials and methods. A review of domestic and international sources was conducted, including
clinical guidelines (AASLD, EASL, KASL), epidemiological studies, and descriptions of the functioning of large
registries (TARGET-LD, Global Liver Registry, DELIVER, MAFLD Registry, PBC Registry). A literature search
was conducted for the period from 2018 to 2025 in international scientific databases: PubMed/MEDLINE,
Cochrane Library, ScienceDirect, as well as in the Wiley, Springer, Elsevier, and Karger online libraries and on
the official websites of relevant organizations (EASL, AASLD, KASL, WHO).

Results and discussion. Registers provide centralized data collection on patients with chronic kidney
disease, facilitate standardized diagnostics, assess treatment effectiveness, stratify risks, and generate an
evidence base for clinical decisions. International experience demonstrates the significant importance of such
systems for developing national healthcare strategies. However, the lack of uniform standards and funding
are particularly acute in resource-limited countries, leading to data fragmentation and the impossibility of
conducting comparable studies.

Conclusion. The creation of national registries of patients with chronic diffuse liver disease in Kazakhstan
and other CIS countries will significantly improve the quality of medical care, ensure a multidisciplinary
approach, and increase the effectiveness of diagnosis and treatment at all stages.

Key words: chronic diffuse liver disease; chronic hepatitis; MAFLD; cirrhosis; liver disease registries

INTRODUCTION.

Chronic diffuse liver diseases (CDLD) are a
growing global health problem. Their pathogenesis
involves persistent inflammation, destruction, and
regeneration of the liver parenchyma, leading to
fibrosis, cirrhosis, and, ultimately, liver failure. These
diseases encompass a wide range of pathologies,
from chronic viral hepatitis, alcoholic and metabolically
associated fatty liver disease, to autoimmune and
metabolic disorders [1, 21].

The liver performs key metabolic, detoxifying,
and immune functions. Its parenchymal cells
(hepatocytes) as well as nonparenchymal elements
(stellate cells, sinusoidal endothelial cells, Kupffer
cells, etc.) interact in a complex cellular network,
ensuring the body’s homeostasis [2]. Damage to
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these systems leads to systemic consequences,
including cardiovascular, endocrine, and oncological
complications.

The epidemiological significance of CDLD is
confirmed by global mortality data: approximately
2 million people die annually from liver diseases,
including cirrhosis, liver cancer, and complicated
forms of hepatitis. For example, in 2019, cirrhosis
and other liver diseases caused 1.26 million deaths,
and liver cancer caused 830,000 cases [2, 10, 20].
The main causes of disease progression remain
alcohol abuse, chronic viral infections (HBV, HCV),
and metabolic disorders, especially metabolically
associated fatty liver disease (MAFLD) and its
advanced form, steatohepatitis [1].

Metabolically associated fatty liver disease
(MAFLD) has acquired particular significance as a
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clinical and social phenomenon. Current research
shows that its prevalence reaches 25-30% among
the adult population worldwide, and in some countries
exceeds 40% [3]. This disease is closely associated
with epidemics of obesity, type 2 diabetes mellitus,
metabolic syndrome, as well as a sedentary lifestyle
and a high-calorie diet [4, 21]. Despite the scale of
the problem, patient awareness of the disease is
extremely low: less than 5% of patients are aware of
their diagnosis, which contrasts sharply with the level
of awareness for viral hepatitis [3].

In addition to epidemiological issues, diagnosis
and assessment of the severity of chronic liver
disease pose significant challenges. Although liver
biopsy remains the «gold standardy, its invasiveness,
cost, and lack of repeatability limit its practical use.

Therefore, noninvasive methods for assessing
fibrosis are being actively developed, including
elastography, serological indices (FIB-4, NFS,

ELF), and MR elastography imaging [5]. However,
even these methods have limitations in sensitivity,
particularly when differentiating fibrosis stages and
the presence of inflammatory processes.

In addition to diagnostics, maintaining registries
and systematically recording patients is becoming
an important approach to combating chronic kidney
disease. Registries are databases containing
standardized patient information, including clinical,
laboratory, imaging, and demographic parameters.
They play a key role in studying epidemiology,
prognostication, monitoring the course of the disease,
assessing treatment effectiveness, planning medical
care, and shaping health policy [2, 20].

Examples of international initiatives include
large registries such as TARGET-Liver Disease
(USA), the Global Liver Registry, the MAFLD
Registry, and the R-LIVER Registry. These systems
collect data from hundreds of thousands of patients,
enabling long-term monitoring, forecasting, and
informed adjustments to clinical guidelines [3, 4].

In Kazakhstan and other post-Soviet countries,
similar registration systems either do not exist or
operate with limited coverage and resources. This
significantly complicates the objective assessment
of disease prevalence and severity, the identification
of risk factors, and timely intervention. Furthermore,
the lack of registries hinders scientific research,
the development of national guidelines, and the
implementation of modern treatment standards. For
example, patients with chronic liver disease (CDLD)
often suffer from nutritional deficiencies, including
both underweight and latent sarcopenia associated
with obesity, which is only detected through
comprehensive anthropometric and laboratory
assessment [6].

An additional argument in favor of maintaining
registries is the fact that the effectiveness of non-
pharmacological interventions, including lifestyle
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modification, has been confirmed by numerous
international societies (AASLD, EASL, KASL, AACE).
These include weight loss of 210%, limiting sugars
and saturated fats, and increasing physical activity
to 150 — 300 minutes per week, which can reverse
steatohepatitis and even fibrosis [7].

The need for an interdisciplinary approach
should also be noted. Given the multisystem nature
of CDLD and its close association with metabolic
and cardiovascular pathologies, the participation
of general practitioners, gastroenterologists,
endocrinologists, nutritionists, and physical
rehabilitation specialists should be coordinated.
Registries allow for the development of a system of
interaction in which each case is accompanied by
comprehensive information, ensuring a personalized
and evidence-based approach to therapy [3].

Thus, chronic diffuse liver diseases are not
only a medical problem but also an organizational
and social one, requiring a systematic approach
based on data, innovative diagnostic methods, and
effective interdisciplinary coordination. The creation
and development of chronic diffuse liver diseases
registries in Kazakhstan is a strategic direction for
improving the quality and longevity of life for patients.

MATERIALS AND METHODS

A review of domestic and international
sources was conducted, including clinical guidelines
(AASLD, EASL, KASL), epidemiological studies,
and descriptions of the functioning of large registries
(TARGET-LD, Global Liver Registry, DELIVER,
MAFLD Registry, PBC Registry). A literature search
was conducted for the period from 2018 to 2025 in
international scientific databases: PubMed/MEDLINE,
Cochrane Library, ScienceDirect, as well as in the
Wiley, Springer, Elsevier, and Karger online libraries
and on the official websites of relevant organizations
(EASL, AASLD, KASL, WHO).

RESULTS

Today, patient registries are one of the key
tools for systematizing data on chronic diffuse liver
diseases (CDLD). They not only accumulate clinical
and epidemiological data but also evaluate treatment
effectiveness, predict outcomes, and develop
personalized approaches to patient care. Below are
the most significant international and local CDLD
registries, with an emphasis on their structure, scope,
objectives, and potential clinical significance.

TARGET-Liver Disease (TARGET-LD)

TARGET-LD is a prospective, multicenter,
observational registry of patients with various forms of
fatty liver disease, including metabolically associated
fatty liver disease (MAFLD), autoimmune diseases,
and viral diseases. The project collects real-world
data from outpatients and inpatients, spanning more
than 80 institutions in the United States [8]. The
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registry model allows for the analysis of long-term
outcomes, risk stratification, and the study of the
effects of medications, including new molecules and
treatment regimens.

A key feature of TARGET-LD is the integration
of biological samples and electronic medical record
data. This enables the combination of clinical and
molecular biological data, forming the basis for
precision medicine in fatty liver disease.

European MAFLD Registry

The European MAFLD Registry is a large-scale
international study involving more than 20 countries
and dozens of clinical centers, aimed at studying the
natural history of non-alcoholic fatty liver disease and
validating biomarkers [9]. Patients are enrolled as
part of LITMUS (Liver Investigation: Testing Marker
Utility in Steatohepatitis), an initiative funded by the
European Union.

ENR includes bioresources, clinical data,
laboratory and morphological parameters, and
lifestyle information. This allows for the analysis of
the transition from simple steatosis to steatohepatitis
(MASH) and further to fibrosis and cirrhosis. This
database has become the foundation for numerous
studies in the fields of biomarkers, therapy, and risk
stratification.

DELIVER (Sweden)

The DELIVER (Decoding the Epidemiology of
Liver Disease in Sweden) cohort project was created
based on national Swedish registries, combining data
from over 300,000 patients diagnosed with chronic
liver disease between 1964 and 2016 [16]. Using a
unique personal identification number (PIN), Swedish
researchers were able to link data from various
national sources: mortality registries, hospitalizations,
medication prescriptions, and laboratory tests.

DELIVER provides a unique opportunity to
evaluate outcomes, risk factors for progression,
treatment effectiveness, and study morbidity and
mortality dynamics. The inclusion of a large number
of patients with viral hepatitis, alcoholic liver disease,
and MAFLD allows for cross-disease comparative
analysis.

PBC Registry (UK)

The local registry for patients with primary biliary
cholangitis (PBC), run by the NHS (National Health
Service) at St. Mark’s Hospital in London, exemplifies
a comprehensive approach to monitoring rare forms
of CDLD [11]. The registry covers diagnosis, quality
of life (HRQoL), complications, treatment use, and
survival. Plans are underway to expand to other
clinics in the UK.

An important element is the implementation
of validated questionnaires, such as the PBC-10, to
assess patients’ symptoms and quality of life. Registry
data is used both for research purposes and to assess
the quality of medical care, thereby contributing to the
development of treatment standards for PBC.
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Registries in Central and Eastern Europe

A literature review shows that the development
of CDLD registries in Eastern European countries is
in the early stages. However, certain initiatives—for
example, the construction of a MAFLD patient registry
in Romania — aim to develop a unified approach to
collecting data on disease prevalence, phenotypes,
and treatment response [9].

There are proposals to include patients’ nutritional
status in such registries, given its significant impact on
outcomes in CDLD [6]. Furthermore, lifestyle factors,
including diet and physical activity, are considered as
key modifiers of MAFLD progression [7].

Registering patients with chronic diffuse liver
disease is a crucial tool in the healthcare system,
enabling the integration of clinical, laboratory,
behavioral, and prognostic parameters. International
examples such as TARGET-LD, ENR, and DELIVER
demonstrate the high effectiveness of such systems
for scientific, diagnostic, and management purposes.
Their adaptation and development at the national
level, including in the CIS countries, is a pressing
issue for improving the quality of care for patients
with chronic liver disease. Barriers to the creation and
development of chronic diffuse liver disease registries
include the lack of existing registries, incomplete and
heterogeneous data, insufficient funding, and a lack
of standards. Overcoming these challenges requires
coordinated efforts at the national and international
levels, the implementation of new technologies, and
consideration of sociodemographic characteristics.

DISCUSSION

Many countries lack national or regional
registries of CVD, which complicates the collection of
data on prevalence, outcomes, and risk factors [12,
16]. Even in countries with developed health systems,
establishing registries requires the integration of
disparate data sources and significant organizational
efforts [16].

Incomplete data

Even when registries exist, data are often
incomplete, with a lack of standardized clinical and
laboratory parameters, as well as differences in
diagnosis coding [14, 15, 17]. This complicates the
conduct of comparable studies and meta-analyses.

Funding and resources

Creating and maintaining registries requires
significant financial and human resources. Lack of
funding limits the scale, quality, and sustainability of
registries, particularly in resource-limited countries
[14, 16].

Data standardization

The lack of uniform standards for collecting,
classifying, and analyzing data on chronic kidney
disease hinders the exchange of information between
countries and regions and complicates the conduct of
multicenter studies [14, 15,1 7].
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Table 1 — Comparison of key studies on barriers to CDLD registries

Paper Country/Region Registry Description Key Barriers
(Hagstrom et al., Sweden DELIVER: National CDLD | Data Integration, Standardization,
2022) Registry Resources
(Kardashian et al., USA Review of Disparities in Lack of data on minorities, lack of
2022) CDLD registries
(Ba-Ssalamah et International International Role of MRI No consensus on parameters,
al., 2017) in CDLD Assessmen standardization
(Taouli & Alves, , . . Limitations of methods,
2020) International Biomarkers and Imaging standardization
(Ghadimi et al., . Current Visualization Limitations of noninvasive methods,
2020) International Methods standardization

The lack of registries, incomplete and follow-up, especially in the early stages, leading to

heterogeneous data, and a lack of funding and
standardization  significantly limit opportunities
for epidemiological research and improvement of
clinical practice in CDH [12, 14, 15, 16, 17]. Even in
countries with successful examples (e.g., DELIVER
in Sweden), the establishment of registries requires
significant efforts to integrate data and standardize
processes [16]. The lack of uniform standards and
lack of funding are particularly acute in countries with
limited resources, leading to data fragmentation and
the impossibility of conducting comparable studies
[12, 14].

At the same time, the development of new
technologies (e.g., machine learning, automation
of data collection) and international collaboration
can help overcome these barriers [13, 14]. It is also
important to consider social and ethnic aspects, as the
lack of data on certain population groups exacerbates
inequalities in health care [12].

CONCLUSIONS

Chronic diffuse liver diseases (CDLD), inclu-
ding non-alcoholic and metabolically associated fatty
liver disease (MAFLD), chronic hepatitis, fibrosis and
cirrhosis, are a significant medical and social problem
worldwide, characterized by a steady increase in
morbidity, high mortality and high healthcare costs
[1, 2].

Epidemiological trends indicate that the
prevalence of CDLD, particularly MAFLD, continues
to increase, with advanced stages of the disease,
including cirrhosis and hepatocellular carcinoma,
frequently being diagnosed. The main risk factors
remain obesity, insulin resistance, type 2 diabetes
mellitus, low physical activity, and poor nutritional
status [6, 7].

Despite the development of guidelines (EASL,
AASLD, KASL), the implementation of modern non-
invasive fibrosis diagnostic methods and a systematic
approach to treating patients with CDLD remains
limited in most countries [3, 4]. A large proportion
of patients remain outside the scope of specialized

36

missed opportunities for early intervention.

An analysis of international experience in
creating registries for chronic liver disease (CLD)
demonstrates the high clinical and scientific
effectiveness of such systems. The TARGET-
LD (USA), European MAFLD Registry (EU), and
DELIVER (Sweden), as well as local initiatives for
PBC (UK) and MAFLD (Romania), demonstrate that
centralized collection of standardized data allows
not only for monitoring disease progression but also
for optimizing treatment, predicting outcomes, and
guiding clinical decisions based on real-world data [8,
9, 10, 11].

An additional value of registries is the ability
to include parameters characterizing quality of life
(HRQolL), nutritional status, physical activity, and
behavioral factors, which is particularly important for
MAFLD and other metabolic forms of liver disease [7,
11, 19]. This approach facilitates the implementation
of personalized medicine principles.

Given the above, the implementation of
national registries for hepatitis C in the CIS countries,
including Kazakhstan, is a priority. This will allow for
the systematization of patient data, the establishment
of multidisciplinary collaboration, the standardization
oftreatmentroutes, improved treatment effectiveness,
and the informed development of national hepatology
strategies.
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BeedeHue. Xponudeckne puddysHble 3aboneBaHus nedeHn (XO3I1), Bkmnoyas HeankoronbHy
XKMPOBYHO OOMne3Hb MeyveHn M meTabonmyecku accouumpoBaHHasi upoBasi 6onesHb nedeHn (MAXKBI),
oCTalTCs Bedylleil NPUYUMHOWM MEYEHOYHOW HegoCTaTOMHOCTW, caxapHoro Avabeta M uMppo3a MedYeHw.
PacTywasa pacnpoctpaHeHHOCTb 3aboneBaHns TpebyeT He TONbKo 3APEKTUBHBIX KITMHUYECKNX MOAXOOO0B,
HO 1 CUCTEMATUYECKOrO BEAEHUS NaLNEHTOB.
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Llenb. N3yuntb ponb MEAWLIMHCKAX PETMCTPOB B MOHUTOPWHIE, ANArHOCTUKE U NIEYEHMN NauMeHTOB C
XPOHUYECKNMM 3a00MNeBaHSIMN NEYEHN, a TaKKe OLEHUTb MEXAyHaPOOHbIN ONbIT B 3TOM 06nacTu.

Mamepuanbi u MmemoOdsi. bbin npoBegeH 0030p OTEYECTBEHHbIX U 3apyOEXHbIX MCTOYHUKOB, BKIIOYast
KnuHndeckne pekomeHgaumm (AASLD, EASL, KASL), anugemuonormyeckme mMccrneqoBaHust U OaHHbIe O
paboTe kpynHbix pernctpoB (TARGET-LD, Global Liver Registry, DELIVER, MAFLD Registry, PBC Registry).
Mownck nutepaTypbl NpoBoauncs 3a nepuog ¢ 2018 no 2025 roag B MexayHapoAaHbIX Hay4YHbIX 6a3ax OaHHbIX:
PUBMED/MEDLINE, Cochrane Library, ScienceDirect, a Takke B anekTpoHHbIx 6Gubnmnotekax Wiley, Springer,
Elsevier, Karger n Ha ocumumanbHbIxX cantax npodunbHbix opraHnsaunn (EASL, AASLD, KASL, BOS3).

Pe3synbsmamel u 06cyx0eHue. Pernctpbl 06ecnevmBatoT LEHTPanM30BaHHbIN COOp AaHHbIX O NaumMeHTax
¢ X[3I1, cnocobeTBys cTaHAapTM3auun ANarHOCTUKK, oueHke 3dEKTUBHOCTU NedeHust, cTpaTtudukaumnm
pvcka 1 OpPMMPOBaHMIO fOKa3aTeNbHOM 6a3bl ANA MPUHATUSA KIMMHUYECKUX peLleHnid. MexayHapoaHbIi onbIT
nokasblBaeT 00NbLUYyI0 BaXHOCTb TAKUX CUCTEM 41151 pa3paboTKM HaLMOHaNbHbIX CTPATErnin 30paBoOXpaHEeHNs.
OpHako OTCyTCTBME €OUHbIX CTaHAApPTOB M He4OCTaTouHOe (PMHAHCMPOBaHNE 0COBEHHO OCTPO OLLYLLIaEeTCs
B CTpaHax C OrpaHW4YeHHbIMM pecypcamu, YTO MPMBOAMT K dpparMeHTauuu AaHHbIX U HEBO3MOXHOCTM
NpOBeAEHNsT aHaNoOrMYHbIX UCCreg0BaHNN.

Bbigodbl. Co3gaHne HaumoHanbHbIX pernctpoB nauneHtoB ¢ XBI1 B KazaxctaHe n gpyrnx ctpaHax
CHI no3BonuT 3HaYMTENbHO YNyYLLUTb Ka4€CTBO MEAMLIMHCKON NOoMOoLLM, obecneuntb NpodeccMoHanbHbIN
noaxon v NoBbICUTb 3EEKTUBHOCTE OUArHOCTUKM U NIEYEHMST Ha BCEX 3Tanax.

Knrouesbie crioga: xpoHudeckne auddy3Hble 3aboneBaHUs MeYeHW; XPOHUYECKUA TrenartuT;
MeTabonMyeckn accoLMMpoBaHHas X1MpoBasi 6onesHb NeYeHn; LMppo3; permcTpbl 3aboneBaHnn nevyeHn
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BAYbIPObIH AN®®Y31bl CO3bIJIIMAIbI AYPYNAPbLI. MAUMEHTTEPAI TIPKEY XXOHE ECENNKE AIlY,
PETMCTPNEPAOIH MAHbI3AbINbIFbI

Koxka AxmeT Acayu aTbiHAafFbl Xanblkaparnblk kasak-Typik yHuBepcuterti (161200, KasakctaH Pecny6nukacesi,
TypkicTaH k., b. CaTTapxaHoB gahf., 29; e-mail: info@ayu.edu.kz)

2Ne2 LUbIMkeHT Kananblk kerncananbl aypyxaHachl (KasakctaH Pecny6nukacsl, LUbIMkeHT K., XKaHaocos k., 52;
e-mail: shgmb17@mail.ru)

*3apuHa WUxTusipkbi3bl AHHaopasoBa — Koxa AxmeT fAcayu aTbiHAafrbl Xanblkapanblk Kasak-Typik
yHuBepcuTeTi; 161200, KasakctaH Pecnybnukacel, TypkictaH k., b. CatrapxaHoB gaHf., 29; e-mail: zarina.
annaorazova@ayu.edu

Kipicrie. BayblpabiH, co3binmanbl anddysabl aypynapbl (BACA), COHbIH iWiHAe anKoronbCi3 >XaHe
MeTabonM3MMeH accouuprieHreH Mawnbl Gayblp aypybl  Gayblp KETKIMKCi3giriHiH, LMppo3ablH, KoHe
renaToLenonsprblk KapLMHOMaHbIH XXeTeKwwi ce6ebi 6onbin kana 6epepni. AypyablH ecyi TUiMAI KNMHUKanbIK
Tocingepai faHa emec, COHbIMEH KaTap nauMeHTTepai XXyneni Typae ecenke anyabl kaxeTt eTeqi.

BepmmeydiH makcambl. BaybipgbiH, co3binmansl Anddysabl aypynapbl 6ap HaykacTapabl Oakbinay,
OvarHocTukanay eHe emaeygeri MeguumHanblK perucTprnepgid, peniH 3epTTey, coHAan-aK ocbl canagarbl
XanblKkapanblk ToxipubeHi 6aranay.

Mamepuandap xoHe odicmep. KnunHukanblk rangnanngapael  (AASLD, EASL, KASL),
anuaemMuonoruanblk 3eptreyrnepai xoHe ipi peructpnepgid (TARGET-LD, Global Liver Registry, DELIVER,
MAFLD Registry, PBC Registry) >xymbIC icTey cunattamacbiH Koca anfanga, oTaHAblK XoHe Xarnblkaparblk
Oepekkesaepre wony xyprisingi. 8aebuettepai isgey 2018-2025 xbingap apanbiFbiiga PubMed/MEDLINE,
Cochrane Library, ScienceDirect xanbikapanblk fbinbIMU OepekkoprapbiHaa, coHpan-ak Wiley, Springer,
Elsevier, Karger anekTpoHabIK KiTanxaHanapbiHaa xoHe 6eniHaik yibimgapabis (EASL, AASLD, KASL, WHO)
pecMmu caiTTapblHAa Xy3ere acbIpbinigbl.

Hemuxenep xoHe mankbinay. Peructpnep BLOCA ©6ap nauuveHTTep Typanbl OepekTepai
opTanbIKTaHAbIPbINFAH XUHAYAbl KaMTamacbl3 eTefi, AMarHoCTWKaHbl CTaHgapTTayFa, emaey TuiMmainiriH
Oaranayfa, Toyekengepai cTpatudmkauusnayFa >XeHe KIVHUKanbIK LWwewimaep ywiH goenengi 6asaHbl
KanblnTacTblpyFa biknan eteqi. Xanblkapanblk Taxipube ynTTbiK AeHCaynblK CakTay cTpaTeryanapbiH a3iprey
YWIiH OcCblHOAW >XyrenepaiH >ofapbl MaHbI3AbUIbIFbIH KepceTeni. Ananga, OGipblHFan cTaHaapTTapAbliH
bornmMaybl XeHe KapXblriaHablpyablH XeTiCneyLwiniri acipece pecypctapbl LUEKTeYIi engepae KatTbl cesineg,
Oyn oepekTepaiH OenweKTeHyiHe XaHe canbiCTbipMarbl 3epTTeynep XypridyaiH MyMKiH eMecTiriHe akenegi.
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KopbimbiHObI. KasakcTanaa xxeHe TMI-HbiH enaepiHae BOCA 6ap nauneHTTepaiH yNTTbIK Tipkenimaepin
KYypy MeauuMHanblk KeMEKTIH canacblH efdsyip XXakcapTyfa, Kencananbl Tocingi kKaMmTamMachbi3 eTyre >KoHe
DapnblK Ke3eHOepae ouarHoCTUKa MeH emaeyaiH TMiMAiniriH apTTeipyFa MyMKiHAiK 6epeai.

Kinm ce30ep: 6aybipablH co3blnmansl Anddy3abl aypynapbl; co3biiMarbl renatnutrep; MeTabonmaMmmeH
accoumprieHreH Mmannbl 6ayblp aypybl; uMppo3s; 6aybip aypynapbl 60bIHLLIA perucTprnep
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VIHKMO3MBTI AeHcaynblK cakTay Kasipri Tanga KofamablK AeHcaynblK cakTaydblH MaHbl3abl 6afbiThbl
oonbin Tabbinagpl. Tipek-knmbin annapatbl 6y3binbictapbl (TKAB/MSD) -6yn cyiek, OybiH, OYIILIBIKET XaHe
OoHekep TiHAepaiH, 150-4eH acTtam aypynapblH KAMTUTbLIH KeH TapanfaH natonorusnap. Kasipri TaHaa TKAB
KoFaMablK OeHcaynblK cakTayablH MaHbi3abl 6arbiTTapbiHbIH Oipi 6onbin caHanagbl, cebebi onap eHOekke
KabineTTinikTi TEeMEHAETIN, aNeyMeTTiK-9KOHOMUKanbIK LWbIFbIHAAPFa aKeneai.

Fanampplk 3epTTeyrnepre CcoWikec, TipeK-KMMbIT annapaTbl Oy3binbIiCTapbl KeH, TaparfaH, anemae
wamameH 1,71 Mnpg agam ocbl aypynapmeH eMip cypeai, ornap 6apnblk MyregekTik XblngapbiHbiH 17%-biHa
OewniHri yneciH kypanabl, Tek 6en aypybiHbIH 63i (low back pain) 570 mMnH agamaa kesgecepi, COHObIKTaH byn
naronorusanap Kasipri yakblrta anemaeri MyreqekTiKTiH Heriari cebenTepiHiH, 6ipi 6onbin caHanagbl.

KasakctaHga 2030 XbinFa AeWiH MHKNIO3MBTI KoFamabl gamblTy TyKblpbiMAamacbiHAa KepceTinreH
OafblT MeauunHanblK-oNeyMeTTiK MoAenbAeH oneyMETTIK-KYKbIKTbIK MOoAenbre Kelyai Kesaewndi, SFHu
MyregekTiri 6ap agaMmgapabl KOFaMHbIH TOmNblKkaHAbl MyLUenepi peTiHAe KapacTbipbin, onapAblH, KoFamMAablk
eMipre KaTbICyblHa Kegepri KenTipeTiH 0apnblk Tockayblngapabl XXoabl MiHAETTEN .

Tipek-kuMbIT  annapaTbl Oy3binbicTapbl 0ap agamaapablH,  OeHcaynblk  JkaffgalblHa — KaTbICThbl
npobrnemanbik Macenenepai aHblkTay >XaHe onapAblH eMip Cypy camnacbiH >xakcapTyFa OarbiTTanfaH
3epTTeynepai avkbiHgay MakcaTbiHAa FbiNbIMK 90ebueTTepaiH Aepektep 6asanapbl OONMbIHLLA KeLeHAi i3gey
Xyprisingi. byn pette xanbikaparbik )xaHe oTaHAbIK XXapusinaHbiMaap, CoHbIH iwiHae, MEDLINE, Scopus xaHe
PubMed 6a3anapblHOarbl, COHAan-ak NMUMLEH3MsINaHFaH FbifbiIMU XXypHangapaarsl Makananap TangaHgbl.

Iagey GapbicbiHga inclusion, quality of life, people with musculoskeletal disorders (MSD), health
factors, determinants, public health kinT ce3agepi kongaHbinbIn, HaTwxkeciHae 200-a4eH acTam kapusnaHbiM
aHblkTangbl. [3gey Tepenairi: 2017 — 2025 xbingap, kasak, opbIC XXaHe afbIfLWbIH TingepiHaeri matepuangap
KapacTbIpbIfabl, COHbIH, HeridiHae Tangayra 50 fFbibiMY Makana ipiktenin anbiHabl.

Ocbinaiwa, Kasipri 3aMaHfbl FbINbIMU gaNenaep Tipek-KMMbIn annapaTtbl Oy3bifbICTapbiH TEK KIMHUKAMbIK
YKOHe MeaMumMHarnblk Macene peTiHae FaHa eMec, COHbIMEH kaTap MyrefeKTiKTiH OCbl caHaTbIHAarbl agamaap
YLUIH VMHKITIO3UBTI AeHcaynblK cakTaydbl JaMbITy Tanan eTeTiH, eMip Cypy canacblH XakcapTyFa oneyMeTTik-
OarpgapnaHFaH Tocinaepai KaxeT eTeTiH KoFamAblk OeHcaynblk cakTay KYWECiHiH KeleHai MiHOETI peTiHae
KapacTbIpy KaXXeTTiriH KepceTeai.

Kinm ce3dep: WHKMO3KS; eMip canachbl; Tipek-kMMbI annapaTbl Oy3binFaH agamzap/ Tipek-KMmbin
annapartbl 6y3binbIiC aypynapbl; AeHcayrblk pakTopnapbl AeTEPMUHAHTTAP; KOFaMablK AeHcaynblk cakTay

KIPICTNE

«VIHKM03MsA»  YFbIMbl XKOHE WHKIMO3MBTI Binim
Oepy KaFugaTTapbiHblH Xanblkapanblk OeHrenge
pecmMu  Oekitinyi 1994  xbinbl  McnaHusHBIH
CanamaHka kanacblHOa ©TkeH epekwe 6inim
Oepy KaxeTTiniktepi ©Gap Tynfanapra apHanfaH
BY¥ bBinim, fbiNbIM >X8HE MSAOEHUET KOHiHOeri
ynbiMbl (UNESCO) yiibimgacTbipfaH [yHuexysinik
KoHdepeHumsiHblH CanamaHka AeknapaumsiCbiMeH
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GannaHbicTbl. Byn Kyxat 6apnbik 6ananapabiH 6iniv
anyfa TeH KyKblfblH MoMbiHAanN, 6inim 6epy >KyheciH
apTypni Oinim Oepy KaxeTTinikTepiHe OGenimaey
KaXKEeTTIiNIriH xanblkapanblk AeHrenae 6eKiTKeH Heriari
KyxatTtapablH 6ipi peTiHge kanbintacTbl [8].
CanamaHka pAeknapauusicblHaH KeniH «UHK-
No3MsaA»  TEPMUHI  FbIMBbIMM  XKOHE  MpaKTMKasnblK
anHanblMa KeHiHeH KondaHbina OGacTtagbl XaHe
WHKNO3MBTI Ginim 6epy canacbiHOarbl 3epTTeynepaiH
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Heri3ri koHuenTyangblk HeridiHe anHangbl. CoHbI-

MeH kaTtap, Oyn KyXaT MWHKNO3MBTI Oinim Gepy
karmpgaTtTapblH  icke  acblpyablH 30  XKblngblk
ToXipnbeciH KanbinTacTbIpbim, Xanblkaparnblk

WHKMO3MBTI GiniMm Gepy Ko3FanbICbIHbIH, TEOPUSAIIbIK
XXoHe npakTukanblk ipretacblH HblFanTThl [16, 18].
Ocbl noesnapabiH  Kanfachl peTiHae
WHKIMIO3MBTI  OeHcaynblKk cakTay TyXKblpbiMAaMachl
kanbinTacbin, on MyregekTiri 6ap agampapablH
MeauunHanblK KbI3METTepre TeH, KOSDKEeTIMAINIriH
kamTamacbi3 eTyre OarbiTTangbl. byn kafmpgattap

BY¥-HbiH  MyregektepaiH  KyKblKTapbl — Typarbl
KoHBeHUusicbiHaa  (2006) »xeHe  [yHuMexXysinik
OEeHcayrnblk  cakTay  VYMbIMbIHbIH, ~ CTpaTernsanbiy

KyKaTtTapblHaa OekiTinin, WHKMI3NSHbIH, >xahaHgblK
cadcaTt geHreniHgeri MaHpI3blH avkbiHAaab! [17].

ATanfaH Kyxattap AeHcayrblK cakTay KYMeciH
dounsnkanblk, aknapaTtTblk XKoHe aNeyMeTTiK TypFblaaH
KOImKeTiMAj eTy KaxkeTTiriH atan kepcetei. CoHFbl yLU
OHXbINAbIKTA TIPEK-KMMbIN annapaTbl aypynapbiHbliH
XahaHgblk ayblpTrnanbifbl anTapnblktarm apTTbl, 2021
Xbifbl WamMameH 1,7 Munnvapg xarganFa xetin, oyn
1990 xbinMeH canbicTbipfaHga 95%-fFa eckeH [1,
49]. An 2017 xbinmeH (~1,3 Munnuapa xargangaH)
canbIcTblpFaHga 1,7 munnuapgraH actamra AewiH
ecyi DALYs (MmyreaekTikke OenimpenreH emip cypy
Xblngapsbl) 6bonbiHwa ecentereHae 161, 9 munnvonra
neniH ynratobiMeH  Gipoen  keHe ©Oyn  onapabl
KoFaMablK AeHcaymnbIKTbIH MaHbl34bl NpobremacbiHa
arvHangbipyga [1].

Xanblkapanblk 3epTTeyriepre CoWkec, oarieM-
ne wamameH 1,7 munnuapgTaH actaMm agam Mmyre-
OEKTiKkneH eMip cypegi, 6yn »annbl XanbiKTbiH 16%-bIH
Kypanabl, >kaHe By Ton AeHcayrnblk cakTay XXyheciHae
anTapnblKTam TeHci3aiktepre Tan 60mnbIn oTbIp.

1-wi  kecTemeri aypynapgblH,  >kahaHablK
KypbiNbiIMbIH ~ Tangay  Tipek-kMMbin  annapatbl
Oy3binbicTapbiHblH, (TKAB) epekwle OpHbIH alikbIH

KepceTeni. AtanfaH aypyrnap ToObl Tapany Xuiniri
OOMbIHLIA >KeTeKWi MNOo3MUMSHbI  MerneHin, oyn
kepceTkilw TKAB-TbIH anemaik nonynaunanarbl eH KeH,
TaparnFfaH natornorusnapablH 6ipi eKeHiH HaKTbiIangbl.
CoHbiMeH kaTap, TKAB wmyregektikneH emip cypy
xbingapbl  (YLD) «kepceTkiwi ©OoWblHIWA  OipiHLUi
opblHAbI anagbl, 6yn onapabiH  YHKUMOHANAbIK
LeKTeynep MeH eMip canacblHbIH TOMEHAEYIHEe Heri3ri
yfec kocaTblHbIH KepceTedi. Anamga esniM-XiTim
OeHreniHe Tikenen acepiHiH canbiCTbipManbl Typae
TeMeH OonybliHa OannaHbICTbl, aTanfaH aypynap
ToObI DALY kepceTkiwi GolbIHIIA anFallkbl opbliHAA
eMec, AFHN 2-3 OpblH apanbifbiHAa opHanacagbl.

Kectene kepceTinreHaen, NcuUxukanblK XeHe
MiHe3-KynblK  Oy3binibicTapbl  Tapanybl  6GowbiHLA
eKiHWi opblHAA TypfaHbiMeH, onapgblH YLD-geri
yneci ge xofapbl, 6y co3bifiManbl afbIMbIMEH >XaHe
y3aKk Mep3imai  yHKUMOHaNAblK LUeKTeyrepmMeH
OannaHbICTbl. AN XXypek-kaHTamblp  aypynapbl,
KepiciHwe, Tapany Xwuiniri OoMblHWAa TeMeHipek
OornFaHbIMeH, eniM-XiTiMHIH Herisri cebebi peTiHae
DALY kepceTkiwi ©GoMblHWA  OGipiHWi  OpbIHAbI
anagbl. TblHbIC any >XyWeCiHiH, aypynapbl, KaHT
OnabeTi xxoHe 3HOOKPUMHAIK natororusnap, CoHaamn-
aK KaTtepni iciktep MeH apakattap »kahaHablK
aypy ayblpThnanbifblHa anTaprbikTam ynec kocagbl.
Ocipece, katepni iciktep DALY OGoMblHIWIA eKiHLi
opblHFa Me 0Oonbin, >Xofapbl ©fiM  OeHreriMmeH
cvnaTTanagpl, an >apakatrap eHbekke KabinetTi
KacTarbl XarnblKk apacbiHga MaHbI3abl kayin gpakTopbl
6onbin Tabbinagwl.

Ocbinaniwa, yYCbIHbIFAH ManiMeTTep apTypri
aypynap TONTapbliHbIH Tapanybl, MYregeKTiK >XoHe
eriM KepceTkiTepi 6obIHLLA YNeCiHiH, Gipkenki emec
ekeHiH kepcetedi. TKAB-TbIH Xofapbl Tapanybl MeH
YLD-geriXeTeKLi OpHbl onapabl KoFamablk AeHCaynbIK
cakTay XyneciHge 6acbiM GarbITTapablH, Oipi peTiHae
KapacTblpy KaxeTTiniriH Herisgenai [1, 3, 50].

1 kecTe — Bapnbik aypynap KypbinbiMbiHAaFbl TKAB-TbIH OpHbI

Tapanybl (enemge | YLD-geri | DALY-geri

Aypynap To0bI MApa anam) OpHbl OpHbl Kpickawa cunatrama
Tipek-kMMbIn annaparthbl ~ o . .
ByabinbicTapbl (TKAB) 1,71 1 2-3 MyrenekTikTiH Herisri cebebi
[Nenxukansik xkoHe -
MiHE3-KyTTbIK BY3bIMbICTapb! =0,97 2 4-5 [enpeccus, masacbi3gpblk
YKypek-kaHTamblp aypynapbl ~0,52 5-6 1 ©nimMHiH Herisri cebebi

- Co3sbIinMansbl xaHe xenen
T =~0,45 4-5 3-4

bIHbIC any Xymneci aypynapbl , aypynap

KaHT gnabeTi xoHe ~ _ _
SHIOKPUHIK aypynap 0,42 6-7 5-6 MeTtabonukanblk Oy3blnbicTap
KaTtepni iciktep (oHKonoruns) = 0,19 -9 2 ©nim KepceTKiLli XXofFapbl
YKapakattap =~ (0,30 -4 3-5 YKon-kenik, eHAipicTik »xapakat
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2 kecte — TKAB-HbIH Heri3ri aypynapblHblH Tapanybl

Aypy caHbl / XKannbl
: YLD-pafbl .
Aypy Typi MITH LWWaMaMeH | KypblirbiMaarbl : EpekeLueniri
anFanaa yneci yneci/ opblHbI
Ben aypyhbl 570 =33% 1 Onemaeri eH Xui keageceTiH ceben
OcteoapTput 528 =31% 2 XKacka Teyengai, cosbinmarnsl aypy
. KapakatneH 6annaHbICTbI
~2R0
Cyitex cuiHynapel 440 26% 3 OCTEO0NopO3 HaTMXeciHAe
. OMbIpTKa NaTONOrMsACHIHA >XaHe
~1120
MoieiH aybipybl 222 13% 4 0UCTIK >XyMbiCka BarnaHbICTbI
Moparpa 54 =3% 5 MeTabonukanslk
PeBMoTOMATLIK =19
ApTpuT 18 1% 6 AyTOMMMYHObIK
Bapnbik TKAB 1710 100% 1 EH ynkeH myregekTik aybipTnanbIk
XKofapblga 2-wi  KecTemari OepekTepde  napbiHbIH Katap kesgecyi. OcbiraH GannaHbICTbl 9pbip
KepceTinreHaemn TipeK-KUMbIn annapatbl  Hosonorvs aepbec ecenke anbiHagpl, an Gip agam
oysbibictapbl  (TKAB) kasipri TaHga >xahaHgblk — OipHelue peT Tipkenyi bIKTumarn.

OeHrenge eH KeH TapanfaH aypynap TOMTapbliHbIH
Oipi Gombin Tabbinagbl. byn KepceTkiw artanfaH
naTonoruanapabiH 8fem xankbl apacbiHOafbl XOfapbl
ANNAEMMNONOrMANBIK MaHbI3blH arkbiHganabl [1, 3].
TKAB KypbinbiMbIH Tangay OapbicbiHOa Gen
ayblpybl (low back pain) MeH 0CTeoapTpUTTIH KeTEKLUI
OpblIH anaTblHbl aHbIKTangbl, onapAblH Yneci TuiciHwe
wamameH 33% xoHe 31%-abl kyparnabl. CoHbIMEH
Katap, Cymek CbliHynapbl, MOWbIH ayblpybl, nogarpa
XXOHe peBmaTonaTbl apTpUT cekingi HO30MOrusnbIK
OipnikTep ge annbl aypy ayblpTnanbifbiHa eneyni
ynec kocagbl. ATanfaH aypynap, acipece, eHbekke

TKAB-TbIH KOFaMblK OeHcaynblkka
acepiH Oaranay kesiHOe onapablH — ©niM-XiTiM
KepceTkilWiHe  canbICTblpManbl  Typae  TeMeH
acep eTeTiHiHe KapamacTaH, MyregekTikneH emip
cypy xbingapbl (YLD) 6GoWbiHWA >XeTekwi OpbIH
anaTtblHbl aHblKTanFaH. byn omnapgbiH xahaHabIK
aypy aybIpTnanbifblH  KanbiNTacTblpydarbl  Herisri
peniH kepcetedi. Ocbl TypfblgaH anfaHga, TKAB
JeHcaynblK cakTay XyreciHe eneyrni 3KOHOMUKanbIK
XKYKTEME TYCIPETIH XoHe XanblKTblH, eMip canacblH
TOMeHAETETIH MaHpbI3abl dhakTopnapabiH Gipi 6onbin
Tabbiagbl [1,3].

3 kecte — TKAB-HbIH (~1,71 mnpg) engep/eHipnep GovbiHWA anemaik anmakrapbl OOMbIHLIA LlaMaMeH

Tapanybl (GBD 2019 HeeaiziHOe)

©Hip/engep To6bI m?{ﬁzzlie'" m?&”ﬁ:":::ﬁ;' bl FbinbiMu TyCiHOIpME
QA (i geave | sostowns | YT s
WbiFbic Asus (Keitan, T.6.) =22-25% =~375-430 MrH KapTtato + ynkeH nonynaums
Eypona (BaTtbic + LUbIfbIC) ~18-20% ~310-340 mnH OcTeoapTpuT, KapTato >ofapbl
OHTyCTiK-LUbIFbIC A31KSI =10-12% ~170-205 mnH EHGek >xxykTeMeci, eHgipic
ContycTik AMepuka ~6-8% =~100-135 mMrH Cewmisgik, OTbIpbIKLLbI 6Mip
JlatbiH Amepukachbl ~8-10% ~135-170 mnH YKapakat + eHbek chakTopbl

KabineTTi »acTafbl XanblK apacblHAa KeH, TaparfaH
XoHe (PyHKUMOHanNAbIK LWeKTeynepaid Herisri ceben-
TepiHiH Gipi 6onbin Tabbinagb.

AViTa KETY KaXeT, >xekenereH aypynap 6oMbIHLIA
KenTipinreH caHabIK KOPCETKILUTEPAIH XKUbIHTbIFbI XKannbl
TKAB TapanyblHaH »ofapbl 6onybl MyMKiH. Byn xxargan
ANMOEMUONOTUANBIK  3epTTeynepae Wi KesoeceTiH
«KKOMOPOUATINIK  KyObINbICLIMEH» TyCiHAIpINeai, siF-HU
Oip HaykacTa OipHelle Tipek-kKMMbI annaparbl aypy-
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JKorapblgarbl 3-Wi KecTege KepceTinreHaew,
Tipek-kMMbIn annapatbl Oy3binbicTapbiHbiH, (TKAB)
»ahaHablK Tapanybl reorpauanbIk XXeHe areymMeTTiK-
3KOHOMMKanbIK dpakTopnapfa arkbliH Teyengi. XKannebl
ecen OorblHWa wamameH 1,71 mMnApg agam ocbl
natoniornanapMeH emip cypegi, anavga onapablH
Taparnybl anem anmakTapbl apacbiHga Gipkenki emec.

EH xorapbl yriec OHTYCTiK A3usiFa Tuecini (=28-
30%), ©Oyn eHipgeri xanblK CaHbIHbIH ©Te XXOFapbl
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oonybl, uankanblk eHOeK YNeciHiH 0GacbiMabifbl
XoHe eHOeKk »KaFgannapblHblH, epeKwenikTepiMeH
Tycingipinegi. Weirbic Asnsa (=22-25%) Oa xofapbl
KepceTkillke ue, MyHAa Herisri aktop peTiHae
XanblKTbIH, KapTak ypaici MEeH YrKeH Nonynsaunsanbik
0asa kapacTbipbinagbl. Eypona anmarbiHga (=18-
20%) TKAB Tapanybl canbiCTeipMarbl TYp4e Xofapbl
OeHrerige caktanagpl, Oyn acipece oCTeoapTpPUTTIH,
XNi Ke3gecyiMeH aHe erge XacTafbl XarnblK YNecCiHiH
apTybiMeH 6arnaHbicTbl. OHTYCTiK-LUbiFbIC A3nsga
(=10-12%) aypy ayblpTnanbifbl ©HAIPICTIK >KaHe
dusnkanblk eHOeKneH Tbifbl3 GarnaHbICTbl, Oyn
TiPEK-KMMbIN XYMEeCiHe TYCETIH XKYKTEMEHIH XOofapbl
fonybiMeH cunaTTanagsbl.

Contyctik Amepuka (=6-8%) wmeH JlaTbH
AmepukacbiHaa (=8-10%) TKAB TapanybiHa cemisgik,
rTMNOAMHAMUSI  XX8He  XapakaTTblk  hbakTopnap
MaHbI3abl acep eTedi. An CaxapagaH OHTYCTIK
Adbpvikaga pecmu kepceTKiluTep ToMeH BonFaHbIMEH,
Oyn kebiHece AmarHOCTMKanbIK KOMMKETIMAIMIKTIH
wekteyni 6onybiMeH 06annaHbICTbl XOHEe HaKTbl
ayblpTnanbik 6yaaH »xofapbl 60Mybl bIKTUMaT.

KasakctaH kipeTiH OpTtanblk  A3usa  eHipi
GBD 2019 xiktemeciHoe pepbec Makpoanmak
peTiHOe Tonblk OeniHbenai koHe kebiHe KeHipek
Eurasia Hemece Eastern Europe — Central Asia
MogenbAik TonTapbiHa eHridinedi. CoHAbIKTaH OHbIH
TKAB OolblHIIA ayblpThanbifbl Xeke ecenTenven,
Modenbaik ©Oafanay apkbiibl wamameH 2-3%
OeHreniHae KkapacTbipblnagbl.

Ocbinaviwa, anbiHFaH Manimettep TKAB
TapanybiHblH TeK MeauuuMHarnblk €MeC, COHbIMEH
katap aemorpadusnbik, aINeyMeTTIK KoHe
3KOHOMUMKarnbIK hakTopnapmeH Tbifbi3 6aiinaHbICTbI
eKkeHiH kepceTteai. byn xafgan aypyabiH KahaHablk
nenrerige GipKkenki emec TapanyblH XaHe anMakTbIK
epekLwenikTepiH ganenaena,.

byn kecte [O0¥ 2022 XbinifFbl ManiMeTTepi

HerisiHae Tipek-kuMbIN annapaTtbl  aypynapbiHbIH
ariMakTblK TapanyblH KepceTedi »>XaHe oapTypni
engepaeri - geMmorpauanblk, aneymMeTTiK  KaHe

3KOHOMUMKanbIK doakToprapablH ocepiH Oaranayra
MYMKiHAiK 6epegi [1, 24, 49].

byn pepektep 2019 xbingbliH, XKahaHgblk
ayblpTnanbik 3eptTeyiHiH, (Global Burden of Disease
2019) HoTwxKenepiMeH TomnbifbiMeH 2022  Xbifbl
pacTarnfaH, On epecek nonynsuusiHbiH, 0aprbIk >xac
TonTapbl OOMbIHWA MyregekTikneH ©eMip CcypreH
xbingapablH  (YLD) Herisri  ce6ebi  Tipek-kumbin
annapartbliHbIH 6y3binbicTapbl 6onbin Tadbiagp! [1, 3].

MyregekTiri 6ap agamgap annbl XanblKneH
canbICTblpFaHAaenimM-XiTiMHiH, aypyLIaHObIKTbIH)KaHe
yHKUMOHaNAbIK  LUeKTeyrnepaiH >kofapblnaybIMeH
KepiHEeTIH AeHcaynblk TeHci3giriHe Tan 6onagpl.
MymKiHairi  wekteyni  agampapga  GankanaTbiH
KenTereH KonawucbI3 geHcayrblKk HOTUXKENEpPIH Herisri
aypyMeH HeMece AeHcayrnblK XafganbIMeH TYCiHAIpY
MYMKiH EMEC, KepiCiHLLe, 8NeyMEeTTIK KaHe AeHcay bIK
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XKYMECIHIH TeH eMec dakTopnapblHaH TyblHOafFaH
[OeHcayrnblK TeHCI3AiKTepi ekeHiH G6ingipeni [2].

CoHfblXblNgapbl epecek TypFbiHAap apackiHaa
TipeKk-KMMbIN annapaTbl aypynapbiHblH TapanybliHbIH,
TypakTbl ecyi bankanagpl xaHe 6yn eHOekke yakbITLua
KapaMmcbli3ablk NeH eHOeKke Xamnmbl Xapamcbl3ablK
KepceTKiLuTepiHiH, ecyiMeH katap xypyae. XXahaHabIK
aybIpTnanbIK, OynwbIKeT-Ccyiek by3binbicTapbl XKypek-
KaH Tamblpnaphbl x8He HEBPONOrusanblK aypynapaaH
acbln TYCETIH MyrefekTikneH eMip cypyadiH Herisri
ce6ebi (YLD) ekeHiH kepcetTi [3].

Tipek-KMMbIN annapaTbiHbIH Oy3binbicTapbl — Oy
YHKUMOHaNAbIK LLEeKTeyrepre )XeHe eMip canacbiHblH,
TOMeHAeYyiHe oKeneTiH ayblpCblHYMeH, OynLbIKET
KYLUiHIH TOMeHAeyiMeH XoHe LueKTeyni KosfanybiMeH
cunatTanatblH - CyrMek — OynWbIKeT  KYWEeCiHIH
naTtonornsinbIK XargannapbiHblH reteporeHai
TOObI [4]. 3epTTey kesiHOe aBTOpnap TiPeK-KUMbIN
annapaTtblHblH, dyHKUMOHaNabIK Oy3blnynapbl
kebiHece kelleHAi OHanTy MeH aneyMeTTiK Tacingi
KakeT eTeTiH Gapabap meguuuHanblk TepanusHbIH
e3iHge Ae cakTanaTblHbIH atan KepceTes,.

3amaHayn anNnaeMuonorusnblK  3epTTeynep
TipeK-KMMbIn XyrneciHaeri aypynapbiHbiH TapanyblHbIH
TypakTbl ©CYiH atan KepceTefi, acipece XanblKTbiH
KapTatobl, ypbaHM3aLums )XaHe KaCinTiK KyKTeMenepaix
apTybl KafgamblHOA@ epeKwe aHbIKTanbin  oTbIp
[4]. MyHgan 3epTTeynep Tipek-KMMbI annapatbl
aypynapblHbIH, ahaHablK aybipThanbIFbiHbIH, apThin
Kerne >kaTKaHblH pacTamgpl, acipece XanblKTbIH
KapTalbl xaHe kayin dakToprapblHbiH Kebeloi
xarganbiHoa [23, 24] CoHbIMeEH KaTap, apkagarbl
ayblpCcblHy  Oykin  anem  GomblHWa  eHOekke
KabineTTinikTi >KOFanTyablH XeTekwi cebenTepiHiH
Gipi 6onbin kana 6epeai [25, 26].

Tipek-kMMbI — annapatbliHblH,  Oy3binbicTapbl
XyMbICKa Kermey (absenteeism) xaHe KyMmbIC
opblHbiHAa 6Gony (presenteeism) kepceTkilTepiHe
anTaprbiKTa acep erTin, XekenereH engep ywid ge,
XahaHgblK 3KOHOMMKA YLUiH A& MaHbI34bl 9eyMeTTik-
3KOHOMMKarnbIK ayblpTnanbik Tyabipagbl [5].

OcblfaH opan, TipeKk-KuMbI annapaTtbiHbIH
aypynapbl KrMHUKanbIK faHa eMec, COHbIMEH KaTap
anemaik [geHremge [OeHcaynblk cakray  Kyueci
JeHreniHae KelweHai wWewiMmaepai KaxeT eTeTiH
orneyMeTTiK-OKOHOMUKAsbIK YIKeH Macerne peTiHae
KapacTbipbinyaa.

KasakctaH  PecnybnuvkacblHOa  MHKIHO3MS
XeHe MyregekTiri 6ap agamgapAdbl  9NeyMeTTiK
Kopray macenenepi Oipkatap HOPMaTUBTIK-KYKbIKTbIK
aKTinepMeH peTtTenedi, COHblH iWwiHae «XanblK
OeHcaymnbIfbl  XKeHe [eHCcaynblKk CakTay KyWeci
Typanbl» Kopekci, «KasakctaH PecnybrnuvkacbiHga
WHKITIO3UBTI casicaTTbl AaMbITy TyKblpbiMOamachi»
XXoHe MeMIeKeTTik Oargapnamanap KapacTbipbifiFaH
[15, 41, 42]. Byn kyxatTap MeguunHanbik KOMEKTIH,
KOrKeTiMAiniriH - apTTblpyFa, OHANTY KbI3METTEpIH
JaMbITyFa  X8He  aneymMeTTik  UHTerpauusiHbl
KyLLlenTyre bGarbiTTanfaH.
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KasakctaH PecnybnukacbiHaa ga Tipek-KUMbIIT
annapatbl aypynapbiHblH, Tapanybl apTbin Kenegi.
2011 — 2020 xbingap apanbifblHOafbl OepekTep
OoMblHWA Kamnmnbl  ChlpKaTTaHYLWbIbIK  LlamMaMeH
1,4 ecere eckeH. CoHbiMeH KaTap OacTankbl
cblpkaTTaHyLWbINbIK AeHreni ae 1,5 ecere apTkaH.
CblpkaTTaHyLWbINbIKTLIH,  Heridri yneci 18 »acTaH
ackaH TypfblHOapfa Tuecini, byn eHbekke kabinetTi
XanbIKTbIH AeHcaynblFbiHa eneyni acep eten [40].

KasakctaH Pecnybnukackl EHOek kaHe xanbiKTbl
aneymeTTiK KopFay MUHUCTpririHiH 2025  Xbinfbl
ManimMeTiHWe, enimizae 734 MblHHaH actam myregek
eMip cypeai, oHbIH iwiHae 56,4% >xyMbicka KabineTTi
bonca, 28%-bl 3enHeTkepnep, an 15,6%-bl 18 xacka
AeniHri 6ananapgpl Kypan otblp. MemnekeTTik casicat
MYTeAEKTIKTIH MeavLMHanbIK yNriciHeH MyreaekTepaiy
KOFamAblK eMipre TomblK KaTbICyblH KAMTaMachl3 eTETIH
BIeyMETTIK XoHe aJaM KYKbIKTapblH KOpFay MogeniHe
kewwyre GarbITTanbin oTbip [14].

KasakctaHga 2030 >binFa kapan WHKMO3UBTI
KoFamabl  AaMbiTy  TyXblpbiMgamMacbhl  Xy3ere
acblpbinygarbl  Makcatbl 0aprnblk  asamatTapgblh
enaiH, aneymeTTiK, 9KOHOMMUKaIbIK >K8HEe cadcu
OMipiHe, OHbIH, iWiHAEe MeauuMHanbIK KblaMeTTepre
KOM XeTKi3yi MeH OHaNTyfFa TeH KaTbICybl YLUiH Xafaamn
Xacay 6onbin Tabbinagbl. AfFHW, MeguUUHanNbIK-
aneymeTTiK MoaenbaeH BNeyMETTIK-KYKbIKTbIK
mogenbre kewy. byn — myregekriri 6ap agamaap
KOFaMHbIH, TOnbIKKaAHAbI MyLLenepi peTiHae
KapacTbipbinagpbl, an MeMrekeT onapabiH Koramablk
eMipre TonblKkaHAbl KaTbICyblHA Kedepri KenTipeTiH
Gaprnblk Tockayblngapabl o MiHaeTengi [15].

Ocbinaviia, KoFaMablk —OeHcayrblk — cakTray
XyWeciHe  eHrisydiH  3amMaHayn  TyXKblpbiMaamachl
MeauuMHanbIK KbIBMETTepre TeH, KOrmKeTIMAINIKTI »xaHe
MyrefeKkTepaiH, oaneymeTTiK KaTbICyblH KamMTaMachl3
eTeTiH [eHcaymnblKk CakTay >KyWMecCiH [OaMbITyFa
GarbiTTanfaH. HKNO3NaHbIH AaMybl GipiHLLi ke3ekTe
MeauLUMHanbIK  Ke3kapacTaH oreyMeTTK, KyKbIKTbIK
»XeHe MeavumMHanbIK acrnekTinepai TyracTtam GipikTipeTiH
KelleHpj ynrire aeviH GipTingen gambin Keneai.

TKAB cbyHKUMOHanNObIK >kaFbiHaH epeKLIernikTepi
MeH onapdblH, eMip canacblHa biKnansl peTiHae
anatblH Goncak, 2-li kecTeaeri KepCeTinreH Tipek-
KAMbINT  annapatbl aypynapbl (Mbicanbl, nogarpa,
OCTEO0apTpuUT, OCTEOMNOpO3) peTiHae cynek, OybiH,
OYILLIBIKET XXoHE OdHeKep TiHAEPIHIH 3aKkbIMAaHybIMEH
cvnaTtTanartbiH  co3blMarnbl  naTtororusanap  Toobl
oonbin caHanagbl. OyHKUMOHaNAblK Oy3bibiCcTapbl
GonbIn Xypy, OTbIPY, TYPYy CWSKTbl HEri3ri KO3fFanbIC
byHKUMANapbIHbIH Oy3bInybl, eHOEKKe KabineTTinikTiH
LUEKTenNyi HeMece XoFanybIMeH kaTtap, 63-83iHe KbI3MeT
KepceTy kabineTiHiH TemeHAeyi, TiNTeH KyHOEemniKTi
OenceHainikTiH asatobl XaTKbl3blnagbl. byn xxahaHablk
OeHcayrnblK cakray XyhenepiHe eneyni KublHObIKTap
TyFbI3aTbIH XXargannap TobbiH 6ingipeai [1].

®dyHKUMOHanNbAblK Oy3binbicTap, Oyn  dusn-
Kanblk [OeHcaynblKTbiH Halapnaybl, Cco3bliiMarisbl
aybIpCbIHY cangapbiHaH NCUXoaMounoHanabk 6y3bl-
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nbicTap (CTpecc, oenpeccus), aneymMeTTiK oKLaynaHy
XOHe KofaM eMipiHe KaTbicygblH, TemeHaeyi,
3KOHOMUKarnbIK KUbIHObIKTAp (emaeny LWhbifbIHAAPI,
eHOeKkke KabineTTiniKTiH TemeHAgeyi) >xanmnbl eMmip
canacblHbIH, aTapnbiKTan ToMeHOeYiHiH Herisri dak-
TOpbl EKEHIH KepceTeai [22].

Engep apacbiHga xyprisinreH  Gipkatap
3epTTeynep Tipek-KUMbI  annapTaTbiHblH, - Oy3bl-
neictapbl  6ap agampapga emip  canacbiHbIH

TOMeHeYiMeH, acipece MuUanKanblk >XoHe MCUXO-
norvsAnblK cananapga Thifbl3 6annaHbICTbl eKeHiH
kepceteni. Ocbinanwa, erge >actafbl agamaap
MeH eHbekke kabineTTi TypfblHOApP apacbkiHOafbl
nonynsunsiFa HerisgenreH 3eprtreynep Co3blMarbl
ayblpCblHYy >X8He LueKTeymni YTKbIprblK  ©3iH-63i
Oaranaygbl [OeHCaynblKTbl, ABTOHOMMSIHbI  X8He
aneyMeTTIK emipre KaTbiCyabl anTapnblkTakh TeMEH-
petetyge [9, 10, 11].

OpTypni engepae >KyprisinreH 3epTTeynep
TipeKk-kKMMbIn  annapatbl  Oy3blfbICTapbIHbIH, - KoHe
OHbIMEH GannaHbICTbl dakToprapabiH emip cypy
canacblHa eneyni acep €TeTiHIH ganengenai.
MaceneH, ¥nblbputaHusigarbl YanbC  eHipiHAe
xyprizinreH Welsh Health Survey pepektepiHe
HerisgenreH ipi 3epTTey umamkanblk 6encenainik
OeHreri MeH [aeHcaynblkka 6ainaHbIiCTbl  eMmip
canacbl (HRQoL) apacbiHaa akbliH go3a-ayanTblk
OannaHbICTbilH 0ap eKeHiH KkepceTTi: uamKanbIk
OenceHpinik  KapKblIHObIMbIFBI  @pTKaH  CcalblH,
acipece cosbinManel aypynapbl 6ap Tynfanapga
eMip canacbiHblH KOpCETKIlITepi akcapaTblHbI
aHblkTanfaH [10, 43].

Cayn ApabuscbiHoa >KyprisinreH 3epTreynep
TipEK-KAMBINT ~ annapaTbiHblH,  aybIPCbiHYbl  epecek
TYpFblHAAPAbIH eMip canacbiHa aiTapribiKTan Tepic acep
eTeTiHiH kepceTTi. SF-36 »xoHe EQ-5D-5L kypangapbl
apkpinbl Oafanay HaTwKeciHOe 6eMip canacbiHbIH
TeMeHOeyiMeH  Katap, OHblH  AeMorpadusinbik
OeTepMUHaHTTapbl Aa aHbikTansaH [11].

BanrnagewTte erge  xactafbl  agampap
apacblHOa KyprisinreH 3epTTeynep TipEK-KUMbIS
annaparbl aypynapbIHbIH, dyHKLUMOHaNabIK
LLeKTeynepre, kosranbic 6enceHainiriHif TemeHaeyiHe
XKOHe KyHOEeniKTi emip canacbliHblH HalapnaybiHa
anbin KeneTiHiH kepceTTi [9]. byn HaTwxenep, TinTi
MeauumnHanblK emMaey >KyprisinreH xafganga Aa,
nauneHTTepaiH KyHOenikti emipge auvTapnbikTam
lekTeynepai ©OactaH KewipeTiHiH  ganengengi.
OcbifaH OGannaHbICTbl, TEK KIMHUKamMblK €eMMeEH
LeKkTenven, npodunakTukanblk >XXoHe oreyMeTTiK-
peabunuTaumsanbik Lapanapabl KEHENTY KaXKeTTiniri
TybIHOAWADI.

ABCTpanusiga >XyprisinireH ipi nonynsaumsnbik
3epTTeynep epecek TyprbiHAAp apacbiHAa Co3biMarnbl
ayblpcbiHyablH Tapanybl 17-20% aeHreniHae ekeHiH
aHblKTan, OHblH  uankanblk  QYHKUUSNAPAbIH
TOMeHAEeYIMEH, oneymeTTiK OenceHainikTiy,
LLUEKTeNnyiMeH eHe eHDekke KalineTTinikTiH a3atobl-
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MeH TbiFbi3 0alnaHbICTbl €eKeHiH kepceTTi. An
Hopeernsga »>kyprisinreH 3epTTeynep co3binMaribl
aybIpCbiHyObIH U3MKarnbIK FaHa eMec, COHbIMEH KaTap
NCUX03MOLMOHAaNAbIK XXafqanablH HalwapnaybiMeH ae
DannaHbICTbl eKeHiH ganengeai [27, 31].

CoHbIMeH KkaTtap, ¥nbiOpuTaHusga
XKYPri3inreH >Xymeni wony HaTwxenepi cosbiimMarbl
aybIpCblHYAbIH  KelleHai Tepic ocepiH pacTtagbl.
Atan anTkaHga, On Masacbi3gblk MeH Oenpeccus
OeHreniHiH >xofapblnayblIMeH, COHOan-aK aneyMeTTiK
oKlWaynaHygblH ~ KylewiMeH OannaHbICTbl  eKeHi
aHbIKTanfaH [28].

Eypona XoHe AscTpanus engepiHge
XKyprisinreH 3epTTeynep Tipek-KMMbIN — annapathbl
Oy3binbicTapbl  6ap nauuMeHTTepaiH  AeHcayrblkka
BavinaHbicTel emip canackl (HRQoL) kepceTkiuTepiHiH
anTapribikTan TeMeHaereHiH kepcetei. byn kepceTkill
afjamMHblH - PU3MKanbIK KaFganbiH, NCUXONOrUANbIK
ar-aykaTblH XXoHe aneymeTTik 6enceHainiriH kewweHai
Typae Garanan OTbIpbIN, atanfaH natonorusnapabi,
KernKbIpnbl 8CepiH cunatTangel. 3epTrey HaTMXKenepiHe
COWKEC, €H aliKblH LUeKTeynep Kosfany kabineTi, e3iH-
e3i KyTy >X8He oneyMmeTTiK KaTbicy cananapbiHaa
bankanagpl [29].

¥kcac  ypaictep Tasy LWbifbic  XeHe
Adpuka anmMakTapbiHOa XKYPrisifireH KrvHUKanbIK
3epTTeynepae e aHblktanfaH. byn eHipnepae Tipek-
KMMbIN annaparbl natonornsanapbl 6ap Haykactapaa
dusnkanblk yHKUMANapAbiH, TeMeHaeyiMeH katap,
NCUXOMNOIUANbIK XoHe oneyMeTTiK amn-aykaTTbiH Ada
anTapnblKTan Hawapnaybl TipkenreH [32].

KahaHgblk  geHrenpgeri  annaeMnonornsanbIK
Oaranaynap, COHbIH iWiHAe xanbikaparnblK FblbIMy
3epTTeyrnep, Xyknanbl emMec aypyrnapgblH, acipece
TipeK-KMMbIN annapaTtbl aypynapblHbIH, Xannbl eMip
canacblHblH TOMEHAEYIHe XaHe MyrefeKTikneH emip
cypreHxbinaap (YLDs) kepceTkilliHiH apTyblHa eneyni
yneckocatblHbIH ganengenai[2, 30]. CoHbiMeH kaTap,
Oyn acep oneyMmeTTik JeTepMUHAHTTapMeH — Tabbic
OeHreni, megmumMHanbIK KbI3METTEpPAIH KorKeTiMainiri
XKaHe eMip cypy XarfoannapblMeH — KyLlene TYCeTiHi
aTtan eTineai.

Ocbinaviwa, xanblkapanbelk — 3epTTeynepaiH
XUbIHTBIK HOTWXenepi Co3blnMarnbl ayblpCbliHY MEH
TipEK-KMMbIN annapaTbl Oy3biibICTapbiHbIH, aA4aMHbIH,
OMip canacbiHa KeLleHi >XaHe KengeHrewni acep
eTeTiHiH kepceTedi. byn oacep Tek uaMKanbIk
LLEKTEYNIEPMEH LUEKTENMEN, NMCUXONOTMANbIK Typak-
ThifblK MEH BrieyMeTTiK MHTerpaums gedreniHe e
Tikenen biKknan etea,.

OcblfaH opaii, 3epTTeyllinep co3sblMarnbl
aybIpPCbIHYAbl TEK KNMHMKAMbIK CAMATOM PETiHAE FaHa
emec, Aepbec MeguuUMHanbIK-aNIeyMETTIK Macene
peTiHAe KapacTblpy KaXeTTiriH Herisgenai.

KopbITbiHObINAN Kene, Xxanblkaparnblk 3epT-
Teynep UWHMpakypbiNbIMAbIK LUEKTEYNEepPAi XaHe
OHANTY KbIBMETTEPIiHIH XEeTKINIKCi3 WHTerpauusicbiH
Koca anfaHaa, Tipek-KMMbln annapatbl Oy3binbicTapbl
Oap agamgap YWiH MeguuuHanblK KeMeKKe Korl
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XKeTkidyoe Kymeni  kepeprinepaiH  6ap  eKeHiH
pactangbl [1, 2, 4]. ATanfaH Xargannap Koramgblk
OeHcaynblK cakTay KyMeciHae WMHKMA3UBTI, KelleHai
XeHe  canaapanblk  cTpaTerusinapgbl  a3ipney
KaXKeTTiniriH Herisgena,.

3amaHayn 3epTTeynep Tipek-kuMbll anna-
paTbiHbIH ~ Oy3bllybl  ©NeyMeTTiK-9KOHOMMUKaIbIK
cangapbl >koHe eHbekke KabineTTiniri 6GonbiHWA
yakbITIIa €eHOEeKke >kapamcbi3gblk MEeH >XYMbICTaH
kanmayablH Herisri cebebi 6onbin TabbinaTbiHbIH
KepceTeni. OpTypni kacion TonmTapda (OeHcaynblk
cakTtay KbIaMeTKeprepi, Myfanimgep, 6Hepkacin,
IT mamaHgapbl,) XKyprisinreH >xyneni wonynap MeH
mMeTa-Tangaynap kenbip ynrinepae 60-80%-fa xeTe-
TiH TipeK-KUMbIST annapartapbl aypyriapblHbiH, OFapbl
TapanyblH kepcetegqi [12].

Tahernejad oHe Tafbl Gacka aBToprapblh
XKyMenik WwonynapbiHbIH KBPCETKILUTEPi BoMbIHLIA Xe-
Oen meguuuHanblk KeMeK KepceTyaeri XXymbickeprep
apacblHOa kannbl AeHeHiH Oapnblk GenimMaepiH
anfaHga, OynwbiK eT-cyhek Oy3binbicTapbl canga-
pblHaH GonaTbiH aypynapblH Tapanybl LaMaMeH
56,3%-fa, OHbIH iWiHOe kebiHae 6en oHe MOWbIH
arMakTapblHAa Wi ke3geceTiHi 6enrini 6onbin oTbIp.

2019 XbINfFbl yCbIHFAH 3KOHOMMKanbIK Tangayra
Colikec, TIpEeK-KMMbIN  annapaTbiHblH  aypynapbl
OeHcayrnblK cakTay Xynenepi MeH eHOeK HapbifblHa
anTapnbiKTan aKkoHoMuKanblk acep etedi [5]. Tipek-
KAMbIN ~ annapatbiHblH ~ Oy3binbiCTapbl  aypynapbl
3KOHOMMKanbIK ayblpTranbifbiHa Tek Tikenen meau-
UMHanbIK LbIFbIHOAP faHa €eMeC, COHbIMEH KaTap
eHbek 6encenainiriHiH TeMeHaeyi KeHe MyreeKTiKTiH
apTybl CUSIKTbI )KaHama LUbIFbIHAAP Kipeai.

An  OblOd¥-HbiH 2023 XbingaH  KewiHri
ecenTepiHaeri TangayblHAa, Tipek-KMMbIN annapa-
ThIHbIH Oy3bINbICTapblHaH TyblpAaraH aypynap Tike-
nen mMeguumMHanblK WbIFbIHOAP, OHIMAINIKTI XXOFanTy,
epTe 3eMHETKEPIKKE LUbIFY XXaHEe aNneyMeTTiK XYKTe-
MEHi apTTbIpy apKbifbl YNTTbIK SKOHOMMKanapfra amn-
TapnblKTan ayblpTnanblk TYCIpeTiHiH kepceTeai.

MyreaekTikTiH 9KOHOMMKanbIK ayblpTnanbifbl
Tikenenm >kaHe aHama WbIfblHOAPAbIH —enayip
KenemiH KamMTuabl, OHbIH, iLliHAEe eHbeK eHiMAiniriHiH
TeMeHaeyi MeH oaneyMeTTiK TenemaepaiH apTybl
bankanagbl [33, 34]. CoHbIMEH KaTap, AeHCayNbIKTbIH
aneyMmeTTiK [OeTepMUHAHTTapbIHbIH acepi AeHcay-
NbIKTafbl TEHCI3-AIKTEPAIH, KanbinTacyblHAA LeLlyLi
pen atkapagb! [34].

Byn [gepektep Tipek-kMmbin - annapaTapbl
Oy3binbICTapbl  aypyanapblHbiH,  MPodUNaKkTUKanbIk
KOHE VHKITH3UBTI CTpaTervsnapabl KaxeT eTe-TiH
KoFaMablK OeHcaynblK cakTayablH >KyWheni npobne-
Macbl peTiHOEe KapacTblpbinybl KEepek eKeHiH pac-
Tanabl.

Tipek-kMMbInT  annapaTbiHblH -~ Oy3binybIHbIH
3KOHOMMKarbIK cangapsbl Tikenen meguuuHanblk LWbl-
fblHAApOaH acbin Tycedi. AHanuTuKanblKk ecentepae
TipeKk-KMMbIN annapaTtbiHbiH, Oy3blnybl eHOeK eHiIM-
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JiniriHiH, TeMengeyiHe, epTe 3eMHETKE LbIFyFa XXaHe
aneyMeTTIK KaMCbI3A4aHabIpy XXynenepiHe KyYKTEMEHIH,
apTyblHa OannaHbICTbl eneyrni )XaHama LblFbIHAapFa

akenepqi [6].

CoHfbl  Xbingapbl  TipEK-KMMbI — annapaTbl
oysbinbicTapbiH -~ (TKAB)  3eptteyoe  gactypni
ovnomeauumMHanbIK MoAaenbaeH SIeyMeTTIK,
NCUX0ONEYMETTIK >K8HE WHKMNI3UBTI  Tacingepre
Kewy ankblH OGarkanagbl. Global Burden of

Disease Study 2019, coHpgam-ak Scopus, Web
of Science xoaHe PubMed pepekkopnapbiHoafbl

COHFbl XapusinaHbiMaap aypydblH  KIMHUKanNbIK
acnekTinepiHeH repi OHblH  dYHKUMOHaNAbIK
LUeKTeynepre, oneyMeTTiK opTafa XaHe eMip

canacblHa ocepiH 3epTreyre 6GacbiMablk Oepin
OTbIpFaHblH kepceTedi. byn KOHTEKCcTe aneyMmeTTik
OeTepMUHaHTTap, MHGpPaKypblfbiMFa KOMmKeTIMAINIK,
OHanTy KbI3MEeTTepi XXoHe KoFaMfa KaTbICy MYMKIHAIr
TKAB 0Oap apgampapgblH eMmip canacbiHblH, Heriari
drakTopnapbl peTiHAe KapacTblipbinagbl [1, 4].

KoFamablk AeHcaynblk cakTay canacblHAarbl
3epTTeynep WHKIIO3MBTI  OEHcaynblk  cakray
KYMENepiHi{ MaHbI3AbINbIFbIH epeKkle atan eTef,.
MyHaanm kyrnenep MeauuuHanblK >KaHe OHanTy
KbI3METTEpPIHE TEeH KOIMKETIMAINIKTI kaMmTaMachbl3 eTy
apKblbl eKiHWi PeTTiK MyrefekTikTiH, angblH anyfa
XKOHe y3aK Mep3iMai pyHKUMoHanablk HaTwkenepai
akcapTyra biknan etegi [2]. Ocbinaniua, UHKN3MBTI
KOFaM TEK 9N1eyMeTTiK casicaTTblH 3NIEMEHTI faHa eMec,
COHbIMEH KaTap MeguuuHanblk apanacynapgblii
TUIMAINIMH ~ apTThipaTblH  KypbINbIMAbLIK — ddakTop
peTiHae KapacTbipbinaabl.

binim ©Oepy canacbiHOa [da WHKO3UBTI
Tocingepain Twimginiri  genengeHreH.  Mebicansl,
C1aHdopa meamumHa mekTebinge (AKLL) xxyprisinreH
3epTTey MeauuMHanblk oKy GargaprnamanapbiHa
MYredeKTik MacenenepiH €Hrisy Oonatak
napirepnepaiH kacion Ky3bIpeTTiniriH apTTblpaTbIHbIH
KOHe  MNauueHTTepMEeH e3apa  opeKeTTecyaeri
Kegeprinepai asanTtaTblHblH KepceTTi. EH  Tuimgi
KOMMOHEHT peTiHae CTYyAEeHTTepaiH MyreaekTiri 6ap
afjaMaapMeH TiKernen KnMHUKanblk XKeHe aneyMeTTikK
e3apa 9peKeTTecyi aHblKTanfaH, Oyn WHKI3MBTI
Oinim Oepy MogeniHiH MpakTUKanblK MaHbI3bIH
pacTtangbl [13].

Xanblkaparnblk JeHrenperi 3epTTeynep
0e [OeHcaynblk cakray XynenepiHge WHKI3UBTI
Tocingepai eHrisydiH, KaxeTTiniriH ganengenai [35,
36]. byn Tocingep MyregekTiri 6ap agampapobli
MeaunLMHanbIK Kbl3meTTepre KOJKETIMAINIriH
apTTblpyfa, TEHCI3OiKTIi asanTyra >XoeHe KofamiblK
OeHcayInblK KepCETKILUTEPIH XXakcapTyFa OarbITTanfaH.

CoHbiMeH kaTap, TypakTbl gaMy MakcaTtTapbl
(SDGs), 2015 xbibl BY¥ bac Accambnescbl
kabbingaraH >xahangblk gaMmy cTpaTervsicbl peTiHAae,
MyregekTiri ©ap apgampgapgbl 9neyMeTTiK  KoHe
MeguuMHanblk casicaTka TOnblK WHTerpauusnaygbl
kKesgenai. byn wmakcatTap KegewunikTi o asaunTy,
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OEeHCaynbIKTbl )XaKcapTy, TEHCI3AIKTI TOMEHAETY XaHe
WHKITIO3MBTI KOFaM KanblinTacTbipyFa OafbiTTanfaH
[37, 38].

Ananpa 2023 xbinfbl B¥¥ ecebi SDGs icke
acblpbinyblHAA >KETKiMiKCi3 nporpecc ©0ap eKeHiH
XoHe myrefexTiri 6ap agampapabl Koca anfaHga
ocarn TonTap YLWiH TeHCI3AiKTiH cakTanbIn oTblpFfaHbIH
kepceteni. OcbifaH ©GannaHbICTbl  XanbikaparnblK
ybiMaap OeHcaynblK cakTay >XyMWemnepiH KyLIenTy,
KapXblNaHaoblpyabl — apTTbipy  JXK8HE  WHKITH3UBTI
cadcaTTapdbl KeTiNQipy KaXeTTiriH epekwe aran
eTeqi [39].

3epTTey MHKNIO3MBTI Undprnbik Ginim  Oepy
naHaemmus kesiHoe e3ekTi GonfaHbiH, GipaKk OHbIH
TMimMAiniri apHarbl 6erimagenreH TeXHonoruanap MeH
MEMIIEKETTIK Kongayfra Toyengi eKeHiH kepceTTi [44].

KasakctaHga  WHKMO3MBTI  Ginim ~ Gepy
Maceneci  kasipri  negarorvkanblk  fblflbIMHbIH,
MaHpbI3abl GarbiTTapbiHbIH Oipi 6onbin Tabbinagbi.
FanbimgapablH nikipiHwe, KasakctaHga WHKIO3UBTI
Oinim Oepydi eHrisydiH  Herisri  MacenenepiHe
negaror KagpnapgblH —OanblHAObIK  OEHreni, OKy
NHPaKypbITbIMbIHBIH, XKETKIMIKCI3 Oenimaenyi »oHe
agicteMenik kamTamacbl3 eTyaiH oancisgiri »kaTtagbl
[45]. CoHbIMeEH KaTap, MaHAIK OKbITY canacbiHaa Aa
(maTtemaTuka, uanka) NHKM3MBTI TOCINAEPAi eHridy
KaKeTTiniri apTbin oTbIp [46].

KasakctaH PecnybnukacbiHga WHKMO3UBTI
Oinim Gepy XyMeciH gamMbITy HOPMAaTUBTIK-KYKbIKTbIK
JeHrenge OekiTinreH keHe MeMIEeKeTTiK cascaTTblH
MaHbI3gbl OafFblTel peTiHae kapacTbipbinagpl. ATan
anTkaHga, KasakctaH PecnybnukacbiHbiH —«bBinim
Typanbl» 3aHbl WeHbepiHae WHKNI3MBTI Binim Gepy
OapnblKk 6iniM anywbinap VYWiH onapablH epeklle
Oinim Bepy KaxeTTiNiKkTepi MEH >Xeke MYMKIHAIKTEpPIH
eckepe OTbIpbin, OiniMre TeH  KOMMKETIMAINIKTi
KaMTamacbI3 eTeTiH Mpouecc peTiHae aliKplHAAIFaH.
CoHbIMEH KaTap, 3aHHamMaga MeMnekeT JamyblHAa
epekweniktepi G6ap  TynFanapra  Ginim - any,
OamyblHOaFbl aybITKynapabl TY3€Ty XoHe aneyMeTTiK
Oenimaeny yLiH apHaWbl XXaraannap xacayabl MiHOeT
peTiHae 6enrinengi [19, 20].

KasakctaH Agam  KyKbIKTapblHbIH, JKannbifa
Oipoenn pgeknapauusicel  (1948), MyrenekTepain
KyKbIkTapbl Typarnbl koHBeHuus (2006) >xeHe Bana
KyKbIkTapbl Typanbl koHBeHUust (1989) cusKTbl
Herisri xanblkapanblk KyxaTTapfa Kocblfia OTbIpbIM,
WHKMO3MBTI  GiniM ©epy MeH TeH KyKblKkTapabl
kamTamacbl3 eTy OolblHWa MiHOeTTemenepai es3
MOVHbIHa angbl. Byn KyKbIKTbIK Herid KasakCTaHHbIH,
XanblKapanblk KYKbIKTbIK MiHOeTTeMenepMeH
ynnecimai gambin Kene xaTkaHblH kepceTteai [21].

Ocbl  TypfbldaH anfanga, Kasakctanpga
WHKMO3MBTI  Oinim  6epy  KyMeciHiH, ~ gamybl
XanblKkapanblk agam KyKblkTapbl CTaHgapTTapbiHa
ColKeC >Xy3ere acblpbinibin, epekwe 6inim b6epy
KaxkeTTiniktepi 6ap ©GananapgbiH  Ginim - any
KYKbIFbIH KamTaMacbl3 eTyre OafbiTTanfFaH >Xyheni
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pedopmanapablH KanbinTacybiMeH cunaTTanagpl.
byn engeri MHKNO3UBTI casicaTTblH TEK AeKNapaTUBTI
OeHrenge emMec, KYKbIKTbIK XHEe MHCTUTYLMOHANObIK
OeHreliie e OpHbIFbIN Kene XaTkaHblH KepceTeqi.

KOPbITbIHAObI
MHKNo3uBTi  KoFamabl AaMbITy XafdanblHaa
TKAB Gap apampapra KepceTineTiH mMeauuuHanblk
KeMeKTi Tek emaik OafbliTTa eMec, KelleHni
MeauLUMHanbIK, OHamnTy >aHe oneymeTTiKk Kongay
LwapanapblH GipikTipy apKbUbl KapacTblpy
epekwe MaHpl3gbl. byn Tacin onapablH Kofamabik

eMipre  TOMblKKaHObl  KaTbICyblH  kamMTamachbl3
eTin, yHKUMOHaNAbIK LUeKTeynepaiH aneymMeTTik
canpgapblH asantyra MyMmKiHAIK  Gepegi. Ocbl

TYpFbl4aH anFaHga, WHKM3MBTI AeHcaynblK cakTay
MoAenNbAEpPiH a3ipney, eHridy xxoHe baranay KaXKeTTiniri
©3€eKTi FbinbiMK OaFbIT peTiHAEe KanbinTacagbl.

3amaHaym 3epTTeynep WNHKIHO3UBTI
OeHcayrnblK cakTay >xynernepiH gambity TKAB 6ap
agamgapdblH eMip canacblH apTTblpydblH  HErisri
OeTepMUHaHTTapbiHbIH -~ Bipi  ekeHiH agenengengi.
MeguunHanblK cakTaHAbIpy KamTydblH KEHeKi MeH
HOPMAaTUBTIK-KYKbIKTbIK ~ ©asaHblH ~ KeTingipinyiHe
kapamacTaH, KenTereH engepae  KypbinbiMObIK
kegeprinep  caktanyga. OnapgblH  KaTapbiHa
MeanUuHanbIK MekemenepaiH dounankanbik
KOJKeTIMcI3airi, MeauLUMHanbIK nepcoHangblH,
WHKITIO3MBTI  KY3bIPETTEPIHIH, KETKIMiKCi3airi  aHe
OHanTYy KbI3METTepiHe KOMKeTIMAINIKTIH WwekTeyniniri
aTtagbl.

Xanblkapanbik 3epTTeynep MYreaekTiri
Oap apampap apacbiHOafFbl OeHcaynblK TeHCi3airi
kebiHece XyWenik akTopriapmeH, artan awTkaHga
OeHcayrnblK cakTay KbI3BMETTepiH yibiMOacTbIpyaarhbl

KEMLUINIKTEPMEH,  KapXblNaHablpyablH, — >KETKinik-
Ci3firiMeH >kaHe WHKM3UBTI UHAPaKYPbINbIMHBIH
JambiMaybiMeH 6GaninaHbICTbl  €KeHiH  KepceTeqi.

Ocbinanwa, fbinbiMu gepektep XublHTbiFbl TKAB 6ap
agamgapablH emip canacbliH apTTbipy YLWiH KelleHai
MeOMLMHanbIK-9NIeYMETTIK TOCINAiH, KaXXeT eKeHiH
Herisgenai.

MHKNo3MBTI  AeHcaynblk  caktay MogeniH
OaMbITy MeguUMHanbIK KbI3MeTTepAiH KorKeTimaginiriH
apTTbIpyMeH katap, ONneyMeTTiK  TEeHCI3aiKTi
as3anTbin, Tipek-kMMbIN annapatbl  Oy3bifbicTapbl
Oap agamaapablH eMmip canacblH KakcapTyFa biknan
eTeqi.

AemopnapdbiH yneci:

M. OuxaH, M. BpumxaHoBa — TyXblpbiMgama
asiprey.

W. Tynebaesa, K. KypakbaeB.— eHzey.

M. OuxaH., M. BpumxaHoBa — makana xasy.

M. OuxaH — opbiHaay.

Myddenep KakmbIFbICbI:
ABTopnap Myaaenep KakTbiFbICbIHbIH XOKTbl-
fbIH ManiMaenai.

Meouyuna u sxonoeus, 2026, 1

OOEBUET

1. World Health Organization. Musculoskeletal
health. https://www.who.int/news-room/fact-sheets/
detail/musculoskeletal-conditions

2. Gréaux M., Moro M.F., Kamenov K., Russell
A.M., Barrett D., Cieza A. Health equity for persons
with disabilities: a global scoping review on barriers
and interventions in healthcare services. Int. J. Equity.
Health. 2023; 22 (1): 236. https://doi.org/10.1186/
$12939-023-02035-w

3. GBD 2019 Diseases and Injuries
Collaborators. Global burden of 369 diseases and
injuries in 204 countries and territories, 1990-2019: a
systematic analysis for the Global Burden of Disease
Study 2019. Lancet. 2020; 396 (10258): 1204-1222.
https://doi.org/10.1016/S0140-6736(20)30925-9

4. Cieza A., Causey K., Kamenov K., Hanson
S.W., Chatterji S., Vos T. Global estimates of the
need for rehabilitation based on the Global Burden
of Disease study 2019: a systematic analysis for the
Global Burden of Disease Study 2019. Lancet. 2021;
396 (10267): 2006-2017. https://doi.org/10.1016/
S0140-6736(20)32340-0

5.Bevan S. Economicimpactofmusculoskeletal
disorders (MSDs) on work in Europe. Best. Pract.
Res. Clin. Rheumatol. 2015; 29 (3): 356-373. https://
doi.org/10.1016/j.berh.2015.08.002

6. Sick on the job? Myths and realities about
mental and musculoskeletal health. https://www.oecd.
org/health/sick-on-the-job-9789264307992-en.htm

7. Camonnor H.I, Metpoe [O.C., KoHoBanos
O.E. Mepguko-ncmxonornyeckast KOHUEMNUMSA WHKMo-
3MBHOTO 34paBooxpaHeHus. [lpobnemsi coyuanbHOU
eueueHbl, 30pagooxXpaHeHUs U ucmopuu MeOUUUHbI.
2024; 32 (5): 887-891. https://doi.org/10.32687/0869-
866X-2024-32-5-887-891

8. Graham L.J., Medhurst M., Malaquias C.,
Tancredi H., de Bruin C., Gillett-Swan J., Poed S.,
Spandagou 1., Carrington S., Cologon K. Beyond
Salamanca: a citation analysis of the CRPD/GC4
relative to the Salamanca Statement in inclusive and
special education research. International Journal of
Inclusive Education. 2023; 27 (2): 123-145. https://
doi.org/10.1080/13603116.2020.1831627

9. Jahan S., Islam R., Rahman T., Kabir M.F,,
Islam M.W., Hossain K., Hossain K.M.A., Hossain
M.Z., Rahman E., Chakrovorty S.K., Sarker A.H.,
Moula G., Antara A., Afridi S. The assessment
of musculoskeletal disorders, quality of life, and
comorbidities in older people in Bangladesh. Front.
Public Health. 2023; 11: 1269444. https://doi.
org/10.3389/fpubh.2023.1269444

10. Alzahrani H., Alotaibi N., Alshahrani A.,
Alkhathami K.M., Alshehri Y.S., Alzhrani M., Alshehri
F.H., Almeheyawi R., Aljulaymi |.S., Alsufiany M.,
Sadarangani K.P., Allam H.H., Barcaccia B. Self-
Reported Moderate-to-Vigorous Physical Activity:
Its Association with Health-Related Quality of Life

51



O030pbI JIMTEpPATYPbI

in a Large Cohort of People with Chronic Diseases.
Healthcare (Basel). 2023; 11 (23): 3057. https://doi.
org/10.3390/healthcare11233057

11. Hashem M., AlMohaini R.A., Alharbi T.M.,
Aljurfi M.M., Alzmamy S.A., Alhussainan F.S. Impact
of Musculoskeletal Pain on Health-Related Quality of
Life Among Adults in Saudi Arabia. Cureus. 2024; 16
(3): e57053. https://doi.org/10.7759/cureus.57053

12. Tahernejad A., Makki F., Rezaei E., Marzban
H., Tahernejad S., Sahebi A. Musculoskeletal
disorders in emergency medical services personnel:
a systematic review and meta-analysis. Public
Health. 2024; 237: 107-115. https://doi.org/10.1016/j.
puhe.2024.08.020

13. Sapp R.W., Lee E., Bereknyei Merrell S.,
Schillinger E., Lau J.N., Feldman H.M., Poffenberger
C.M. Disability health in medical education:
development, implementation, and evaluation of a
pilot curriculum at Stanford School of Medicine. Front
Med. (Lausanne). 2024; 11: 1355473. https://doi.
org/10.3389/fmed.2024.1355473

14. KasakcmaHda Mmyaedekmiei bap
aldamOapldbl  aneymemmik  Konday — wapanapbl
myparnbl, KasakcmaH Pecnybriukacbl EHbOeK xoHe
XasiblIKmbl arieymemmik Kopray mMuHucmpriiali, 2025.
https://www.gov.kz/memleket/entities/enbek/press/
news/ details/985561?lang=ru

15. «KaszakcmaH PecnybrniukacbiHOafbI
UHKmo3uemi casicammbiq 2025 — 2030 xbindapra
apHanFaH myXbipbiMOamacbiH 6ekimy myparbi»
KasakcmaH Pecniybnukacbi YkimemiHiH 2024 XbiFbl
30 xxenmokcaHOarbl Ne 1143 Kaynbichkl. https://adilet.
zan.kz/rus/docs/P2400001143

16. Graham L.J., Medhurst M., Malaquias
C., Tancredi H., de Bruin C., Gillett-Swan J., Poed
S., Spandagou |., Carrington S., Cologon K. Beyond
Salamanca: a citation analysis of the CRPD/GC4
relative to the Salamanca Statement in inclusive and
special education research. International Journal of
Inclusive Education. 2023; 27 (2): 123-145. https://
doi.org/10.1080/13603116.2020.1831627

17. World Health Organization. WHO Disability
Health Equity Initiative, 2025. https://www.who.int/
initiatives/disability-health-equity-initiative

18. Ingram R., Ainscow M. Three decades on
from Salamanca: it's time to think differently about
inclusive education. International Journal of Inclusive
Education. 2025: 1-16. https://doi.org/10.1080/13603
116.2025.2594156

19. KasakcmaH PecnybnukacbiHbiH 2007
XKbinfbl 7 windedeei Ne 319 «binim myparbi» 3aHbl.
https://adilet.zan.kz/kaz/docs/Z070000319

20. EnuceeBa W.I. [lcuxonoro-neparorm-
YecKoe COMpPOBOXAEHME LUKONIBHUKOB C OCOObIMU
obpaszoBaTenbHbIMM  MOTPEOHOCTAMU:  MHOUBM-
AyanunsmpoBaHHbIn noaxon. OcobeHHocmu pa3gumusi
UHKITI03UBHO20 06pa3osaHusi MexX0yHapOoOHbIU Orfbim
u ome4yecmeeHHas npakmuka. ActaHa; 2017: 9-12.

52

21. MykatoBa M.E., MyxamegxaHoBa
A.K. WHkniosmBHoe obpasoBaHne B KasaxcraHe:
CocTosiHMEe 1 NepPCNeKTUBBI LUKONIbHUKOB C 0COObIMU
obpaszoBaTenbHbIMM  NOTPEOHOCTAMKU:  MHOUBMAYA-
nm3upoBaHHbI nogxod. OcobeHHocmu passumusi
UHKITI03UBHO20 06pa3osaHusi MexX0yHapOoOHbIU Orfbim
u ome4yecmeeHHas npakmuka. ActaHa; 2017: 21-25.

22. Beaudart C., Biver E., Bruyere O., Cooper
C., Al-Daghri N., Reginster J.Y., Rizzoli R. Quality of
life assessment in musculo-skeletal health. Aging
Clin. Exp. Res. 2018; 30 (5): 413-418. https://doi.
org/10.1007/s40520-017-0794-8

23. Briggs A.M., Woolf A.D., Dreinhofer K.,
Homb N., Hoy D.G., Kopansky-Giles D., Akesson
K., March L. Reducing the global burden of
musculoskeletal conditions. Bull World Health Organ.
2018; 96 (5): 366-368. https://doi.org/10.2471/
BLT.17.204891

24. Safiri S., Kolahi A.A., Cross M., Hill C,,
Smith E., Carson-Chahhoud K., Mansournia M.A.,
Almasi-Hashiani A., Ashrafi-Asgarabad A., Kaufman
J., Sepidarkish M., Shakouri S.K., Hoy D., Woolf
A.D., March L., Collins G., Buchbinder R. Prevalence,
Deaths, and Disability-Adjusted Life Years Due to
Musculoskeletal Disorders for 195 Countries and
Territories 1990-2017. Arthritis Rheumatol. 2021; 73
(4): 702-714. https://doi.org/10.1002/art.4157125

25. Hartvigsen J., Hancock M.J., Kongsted
A., Louw Q., Ferreira M.L., Genevay S., Hoy D.,
Karppinen J., Pransky G., Sieper J., Smeets R.J.,
Underwood M.; Lancet Low Back Pain Series
Working Group. What low back pain is and why
we need to pay attention. Lancet. 2018; 391
(10137): 2356-2367. https://doi.org/10.1016/S0140-
6736(18)30480-X

26. Foster N.E., Anema J.R., Cherkin D.,
Chou R., Cohen S.P., Gross D.P.,, Ferreira P.H.,
Fritz J.M., Koes B.W., Peul W., Turner J.A., Maher
C.G.; Lancet Low Back Pain Series Working Group.
Prevention and treatment of low back pain: evidence,
challenges, and promising directions. Lancet. 2018;
391 (10137): 2368-2383. https://doi.org/10.1016/
S0140-6736(18)30489-6

27. Smith B.H., Elliott A.M., Chambers W.A,,
Smith W.C., Hannaford P.C., Penny K. The impact of
chronic pain in the community. Fam. Pract. 2001; 18
(3): 292-299. https://doi.org/10.1093/fampra/18.3.292

28. Blyth F.M., March L.M., Brnabic A.J.,
Jorm L.R., Wiliamson M., Cousins M.J. Chronic
pain in Australia: a prevalence study. Pain. 2001;
89 (2-3): 127-134. htitps://doi.org/10.1016/s0304-
3959(00)00355-9

29. Busija L., Ackerman |.N., Haas R., Wallis
J., Nolte S., Bentley S., Miura D., Hawkins M.,
Buchbinder R. Adult Measures of General Health
and Health-Related Quality of Life. Arthritis Care
Res (Hoboken). 2020; 72 (10): 522-564. https://doi.
org/10.1002/acr.24216



O0630pbI IMTEPATYPBI

30. GBD 2021 Diseases and Injuries
Collaborators. Global incidence, prevalence, years
lived with disability (YLDs), disability-adjusted life-
years (DALYs), and healthy life expectancy (HALE)
for 371 diseases and injuries in 204 countries and
territories and 811 subnational locations, 1990-2021:
a systematic analysis for the Global Burden of Disease
Study 2021. Lancet. 2024; 403 (10440): 2133-2161.
https://doi.org/10.1016/S0140-6736(24)00757-8

31. Gjesdal K., Dysvik E., Furnes B. Living with
chronic pain: Patients’ experiences with healthcare
services in Norway. Nurs Open. 2018; 5 (4): 517-526.
https://doi.org/10.1002/nop2.160

32. Pandelani F.F.,, Nyalunga S.L.N,,
Mogotsi M.M., Mkhatshwa V.B. Chronic pain: its
impact on the quality of life and gender. Front Pain
Res. (Lausanne). 2023; 4: 1253460. https://doi.
org/10.3389/fpain.2023.1253460

33. Shahat A.R.S., Greco G. The Economic
Costs of Childhood Disability: A Literature Review.
Int. J. Environ. Res. Public Health. 2021; 18 (7): 3531.
https://doi.org/10.3390/ijerph18073531

34. Marmot M. Social determinants of health
inequalities. Lancet. 2005; 365 (9464): 1099-1104.
https://doi.org/10.1016/S0140-6736(05)71146-6

35. Kuper H., Hanefeld J. Debate: can we
achieve universal health coverage without a focus on
disability? BMC Health Serv. Res. 2018; 18 (1): 738.
https://doi.org/10.1186/s12913-018-3547-2

36. Bright T., Kuper H. A Systematic Review
of Access to General Healthcare Services for People
with Disabilities in Low and Middle Income Countries.
Int. J. Environ. Res. Public. Health. 2018; 15 (9):
1879. https://doi.org/10.3390/ijerph15091879

37. Hanass-Hancock J., Ndlovu T., Willan S.,
Zulu N., Mhlongo S., Mabunda A., Padayachee T.,
Lloyd J., Mthethwa T., Carpenter B. Co-designing the
disability awareness toolkit for disability-inclusive and
accessible health and post-GBV clinical services in
South Africa. Int. J. Equity. Health. 2025; 24 (1): 292.
https://doi.org/10.1186/s12939-025-02664-3

38. Transforming our world: the 2030 Agenda
for Sustainable Development. https://basus.info/wp-
content/uploads/2025/04/A_RES_70_1_E.pdf

39. The Sustainable Development Goals
Report 2023. https://unstats.un.org/sdgs/report/2023/

40. Yessirkepov M., Bekaryssova D.,
Mutalipova G. Trends in the incidence of
musculoskeletal diseases in Kazakhstan in 2011 —
2020: an information-analytical study. Rheumatol.
Int. 2023; 43: 1541-1545. https://doi.org/10.1007/
s00296-023-05343-0

41. KasakcmaH Pecnybnukacbl. Kodekc
«XarnblKk OeHcayrbifbl XoHe OeHcayrblK cakmay
Xyteci mypanbiy: 2020 xbinrbl 7 winde Ne 360-VI
KPK. https://adilet.zan.kz/kaz/docs/K2000000360

42. KasakcmaH Pecnybnukacbl YKiMemiHiH
Kaynbicbl (2020—2025) «JeHcayrnbik cakmay canacbiH

Meouyuna u sxonoeus, 2026, 1

OambimyObIH MeMriekemmik 6bardaprnamacsi». https://
adilet.zan.kz/kaz

43. Lima-Castro S., Seoane V.B., Otero P,
Ares L.L., Gonzalez F.L. Health-related quality of life
among persons with physical disabilities: a systematic
review and meta-analysis. Revista Iberoamericana
de Psicologia y Salud. 2020. 11 (2): 82-102. https://
doi.org/10.23923/j.rips.2020.02.037

44. Emerging practices in inclusive digital
learning for students with disabilities. https://iite.
unesco.org/publications/emerging-practices-
in-inclusive-digital-learning-for-students-with-
disabilities/

45. XKymarenguesa A.l., AcaHoBa [.C.,
Pona A.3. NHkno3umeTi 6inim 6epy Tanantapbl MeH
negarortTepain kacion gaspnblifbl: Xanbikaparnblk XeHe
KasakcTanaplk Taxipnbe. Becmu HernpepbieHO20
obpasoeaHusi. 2025; 1 (48): 101-112. https://www.doi.
org/10.69927/LEVP4903

46. AmaHrocoBa A. XK. VHkno3umBTi Ginim 6epy
XafgamblHga anrebpaHbl  OKbITyAblH,  TEOpUSAnNbIK
Herisgepi. Qazaq Journal of Education. https://
gazagjournal.kz/qjys/article/view/276

47. bBorarapyHa [.B. ®usnka noHi >kaHe
WHKMO3MBTI  Binim  Gepy:  MyMKiHAIKTEpi  MeH
apictemenepi. Qazaq Journal of Education. https://
gazaqgjournal.kz/qgjys/article/view/126

48. GBD 2021 Low Back Pain Collaborators.
Global, regional, and national burden of low back
pain, 1990-2020, its attributable risk factors, and
projections to 2050: a systematic analysis of the
Global Burden of Disease Study 2021. Lancet
Rheumatol. 2023; 5 (6): e€316-e329. https://doi.
org/10.1016/S2665-9913(23)00098-X

49.LiuM.,Rong J.,An X_,LiY.,MinY.,Yuan G.,
Yang Y., Li M. Global, regional, and national burden of
musculoskeletal disorders, 1990—-2021: an analysis of
the global burden of disease study 2021 and forecast
to 2035. Front. Public Health. 2025; 13: 1562701.
https://doi.org/10.3389/fpubh.2025.1562701

50. Liu S.,Wang B., Fan S., Wang Y., ZhanY.,
Ye D. Global burden of musculoskeletal disorders and
attributable factors in 204 countries and territories: a
secondary analysis of the Global Burden of Disease
2019 study. BMJ Open. 2022; 12 (6): e062183.
https://doi.org/10.1136/bmjopen-2022-062183

TPAHCINMUTEPALUA

1. World Health Organization. Musculoskeletal
health. https://www.who.int/news-room/fact-sheets/
detail/musculoskeletal-conditions

2. Gréaux M., Moro M.F., Kamenov K., Russell
A.M., Barrett D., Cieza A. Health equity for persons
with disabilities: a global scoping review on barriers
and interventions in healthcare services. Int. J. Equity.
Health. 2023; 22 (1): 236. https://doi.org/10.1186/
$12939-023-02035-w

3. GBD 2019 Diseases and Injuries
Collaborators. Global burden of 369 diseases and

53



O030pbI JIMTEpPATYPbI

injuries in 204 countries and territories, 1990-2019: a
systematic analysis for the Global Burden of Disease
Study 2019. Lancet. 2020; 396 (10258): 1204-1222.
https://doi.org/10.1016/S0140-6736(20)30925-9

4. Cieza A., Causey K., Kamenov K., Hanson
S.W., Chatterji S., Vos T. Global estimates of the
need for rehabilitation based on the Global Burden
of Disease study 2019: a systematic analysis for the
Global Burden of Disease Study 2019. Lancet. 2021;
396 (10267): 2006-2017. https://doi.org/10.1016/
S0140-6736(20)32340-0

5. BevanS.Economicimpactofmusculoskeletal
disorders (MSDs) on work in Europe. Best. Pract.
Res. Clin. Rheumatol. 2015; 29 (3): 356-373. https://
doi.org/10.1016/j.berh.2015.08.002

6. Sick on the job? Myths and realities about
mental and musculoskeletal health. https://www.
oecd.org/health/sick-on-the-job-9789264307992-
en.htm

7. Samojlov N.G., Petrov D.S., Konovalov
O.E. Mediko-psihologicheskaja koncepcija inkljuziv-
nogo zdravoohranenija. @ Problemy  social’noj
gigieny, zdravoohranenija i istorii mediciny. 2024;
32 (5): 887-891. https://doi.org/10.32687/0869-
866X-2024-32-5-887-891

8. Graham L.J., Medhurst M., Malaquias C.,
Tancredi H., de Bruin C., Gillett-Swan J., Poed S.,
Spandagou |., Carrington S., Cologon K. Beyond
Salamanca: a citation analysis of the CRPD/GC4
relative to the Salamanca Statement in inclusive and
special education research. International Journal of
Inclusive Education. 2023; 27 (2): 123-145. https://
doi.org/10.1080/13603116.2020.1831627

9. Jahan S., Islam R., Rahman T., Kabir M.F.,,
Islam M.W., Hossain K., Hossain K.M.A., Hossain
M.Z., Rahman E., Chakrovorty S.K., Sarker A.H.,
Moula G., Antara A., Afridi S. The assessment
of musculoskeletal disorders, quality of life, and
comorbidities in older people in Bangladesh. Front.
Public Health. 2023; 11: 1269444. https://doi.
org/10.3389/fpubh.2023.1269444

10. Alzahrani H., Alotaibi N., Alshahrani A.,
Alkhathami K.M., Alshehri Y.S., Alzhrani M., Alshehri
F.H., Almeheyawi R., Aljulaymi |.S., Alsufiany M.,
Sadarangani K.P., Allam H.H., Barcaccia B. Self-
Reported Moderate-to-Vigorous Physical Activity:
Its Association with Health-Related Quality of Life
in a Large Cohort of People with Chronic Diseases.
Healthcare (Basel). 2023; 11 (23): 3057. https://doi.
org/10.3390/healthcare11233057

11. Hashem M., AlMohaini R.A., Alharbi T.M.,
Aljurfi M.M., Alzmamy S.A., Alhussainan F.S. Impact
of Musculoskeletal Pain on Health-Related Quality of
Life Among Adults in Saudi Arabia. Cureus. 2024; 16
(3): e57053. https://doi.org/10.7759/cureus.57053

12. Tahernejad A., Makki F., Rezaei E., Marzban
H., Tahernejad S., Sahebi A. Musculoskeletal
disorders in emergency medical services personnel:

54

a systematic review and meta-analysis. Public
Health. 2024; 237: 107-115. https://doi.org/10.1016/j.
puhe.2024.08.020

13. Sapp R.W., Lee E., Bereknyei Merrell S.,
Schillinger E., Lau J.N., Feldman H.M., Poffenberger
C.M. Disability health in medical education:
development, implementation, and evaluation of a
pilot curriculum at Stanford School of Medicine. Front
Med. (Lausanne). 2024; 11: 1355473. https://doi.
org/10.3389/fmed.2024.1355473

14. Kazakstanda mygedektigi bar
adamdardy eleumettik koldau sharalary turaly,
Kazakstan Respublikasy EHbek zheane halykty
aleumettik Korrau ministrligi, 2025. https://www.
gov.kz/memleket/entities/enbek/press/news/
details/985561?lang=ru

15. «Kazakstan Respublikasyndary
inkljuzivti sajasattyH 2025 - 2030 zhyldarra
arnalran  tyzhyrymdamasyn  bekitu  turaly»

Kazakstan Respublikasy Ykimetiniq 2024 zhylry
30 zheltoksandary Ne 1143 kaulysy. https://adilet.
zan.kz/rus/docs/P2400001143

16. Graham L.J., Medhurst M., Malaquias
C., Tancredi H., de Bruin C., Gillett-Swan J., Poed
S., Spandagou I., Carrington S., Cologon K. Beyond
Salamanca: a citation analysis of the CRPD/GC4
relative to the Salamanca Statement in inclusive and
special education research. International Journal of
Inclusive Education. 2023; 27 (2): 123-145. https://
doi.org/10.1080/13603116.2020.1831627

17. World Health Organization. WHO
Disability Health Equity Initiative, 2025. https://
www.who.int/initiatives/disability-health-equity-
initiative

18. Ingram R., Ainscow M. Three decades on
from Salamanca: it's time to think differently about
inclusive education. International Journal of Inclusive
Education. 2025: 1-16. https://doi.org/10.1080/13603
116.2025.2594156

19. Kazakstan RespublikasynyH 2007 zhylry 7
shildedegi Ne 319 «Bilim turaly» ZaHy. https://adilet.
zan.kz/kaz/docs/Z070000319

20. Eliseeva |.G. Psihologo-pedagogicheskoe
soprovozhdenie shkol'nikov s osobymi
obrazovatel’'nymipotrebnostjami:individualizirovannyj
podhod. Osobennosti  razvitija  inkljuzivnogo
obrazovanija mezhdunarodnyj opyt i otechestvennaja
praktika. Astana; 2017: 9-12.

21. Mukatova M.E., Muhamedhanova A.K.
Inkljuzivhoe obrazovanie v Kazahstane: Sostojanie i
perspektivy shkol'nikov s osobymi obrazovatel’nymi
potrebnostjami: individualizirovannyj podhod.
Osobennosti razvitija inkljuzivnogo obrazovanija
mezhdunarodnyj opyt i otechestvennaja praktika.
Astana; 2017: 21-25.

22. Beaudart C., Biver E., Bruyere O., Cooper
C., Al-Daghri N., Reginster J.Y., Rizzoli R. Quality of
life assessment in musculo-skeletal health. Aging



O0630pbI IMTEPATYPBI

Clin. Exp. Res. 2018; 30 (5): 413-418. https://doi.
org/10.1007/s40520-017-0794-8

23. Briggs A.M., Woolf A.D., Dreinhéfer K.,
Homb N., Hoy D.G., Kopansky-Giles D., Akesson
K., March L. Reducing the global burden of
musculoskeletal conditions. Bull World Health Organ.
2018; 96 (5): 366-368. https://doi.org/10.2471/
BLT.17.204891

24. Safiri S., Kolahi A.A., Cross M., Hill C.,,
Smith E., Carson-Chahhoud K., Mansournia M.A.,
Almasi-Hashiani A., Ashrafi-Asgarabad A., Kaufman
J., Sepidarkish M., Shakouri S.K., Hoy D., Woolf
A.D., March L., Collins G., Buchbinder R. Prevalence,
Deaths, and Disability-Adjusted Life Years Due to
Musculoskeletal Disorders for 195 Countries and
Territories 1990-2017. Arthritis Rheumatol. 2021; 73
(4): 702-714. https://doi.org/10.1002/art.4157125

25. Hartvigsen J., Hancock M.J., Kongsted
A., Louw Q., Ferreira M.L., Genevay S., Hoy D.,
Karppinen J., Pransky G., Sieper J., Smeets R.J,,
Underwood M.; Lancet Low Back Pain Series Working
Group. What low back pain is and why we need to
pay attention. Lancet. 2018; 391 (10137): 2356-2367.
https://doi.org/10.1016/S0140-6736(18)30480-X

26. Foster N.E., Anema J.R., Cherkin D.,
Chou R., Cohen S.P., Gross D.P., Ferreira P.H.,
Fritz J.M., Koes B.W., Peul W., Turner J.A., Maher
C.G.; Lancet Low Back Pain Series Working Group.
Prevention and treatment of low back pain: evidence,
challenges, and promising directions. Lancet. 2018;
391 (10137): 2368-2383. https://doi.org/10.1016/
S0140-6736(18)30489-6

27. Smith B.H., Elliott A.M., Chambers W.A,,
Smith W.C., Hannaford P.C., Penny K. The impact of
chronic pain in the community. Fam. Pract. 2001; 18
(3): 292-299. https://doi.org/10.1093/fampra/18.3.292

28 Blyth F.M., March L.M., Brnabic A.J.,
Jorm L.R., Williamson M., Cousins M.J. Chronic
pain in Australia: a prevalence study. Pain. 2001;
89 (2-3): 127-134. htitps://doi.org/10.1016/s0304-
3959(00)00355-9

29. Busija L., Ackerman |.N., Haas R., Wallis
J., Nolte S., Bentley S., Miura D., Hawkins M.,
Buchbinder R. Adult Measures of General Health
and Health-Related Quality of Life. Arthritis Care
Res (Hoboken). 2020; 72 (10): 522-564. https://doi.
org/10.1002/acr.24216

30. GBD 2021 Diseases and Injuries
Collaborators. Global incidence, prevalence, years
lived with disability (YLDs), disability-adjusted life-
years (DALYs), and healthy life expectancy (HALE)
for 371 diseases and injuries in 204 countries and
territories and 811 subnational locations, 1990-2021:
a systematic analysis for the Global Burden of Disease
Study 2021. Lancet. 2024; 403 (10440): 2133-2161.
https://doi.org/10.1016/S0140-6736(24)00757-8

31. Gjesdal K., Dysvik E., Furnes B. Living with
chronic pain: Patients’ experiences with healthcare

Meouyuna u sxonoeus, 2026, 1

services in Norway. Nurs Open. 2018; 5 (4): 517-526.
https://doi.org/10.1002/nop2.160

32. Pandelani F.F., Nyalunga S.L.N., Mogotsi
M.M., Mkhatshwa V.B. Chronic pain: its impact on the
quality of life and gender. Front Pain Res. (Lausanne).
2023; 4: 1253460. https://doi.org/10.3389/
fpain.2023.1253460

33. Shahat A.R.S., Greco G. The Economic
Costs of Childhood Disability: A Literature Review.
Int. J. Environ. Res. Public Health. 2021; 18 (7): 3531.
https://doi.org/10.3390/ijerph18073531

34. Marmot M. Social determinants of health
inequalities. Lancet. 2005; 365 (9464): 1099-1104.
https://doi.org/10.1016/S0140-6736(05)71146-6

35. Kuper H., Hanefeld J. Debate: can we
achieve universal health coverage without a focus on
disability? BMC Health Serv. Res. 2018; 18 (1): 738.
https://doi.org/10.1186/s12913-018-3547-2

36. Bright T., Kuper H. A Systematic Review
of Access to General Healthcare Services for People
with Disabilities in Low and Middle Income Countries.
Int. J. Environ. Res. Public. Health. 2018; 15 (9):
1879. https://doi.org/10.3390/ijerph15091879

37. Hanass-Hancock J., Ndlovu T., Willan S.,
Zulu N., Mhlongo S., Mabunda A., Padayachee T,
Lloyd J., Mthethwa T., Carpenter B. Co-designing the
disability awareness toolkit for disability-inclusive and
accessible health and post-GBV clinical services in
South Africa. Int. J. Equity. Health. 2025; 24 (1): 292.
https://doi.org/10.1186/s12939-025-02664-3

38. Transforming our world: the 2030 Agenda
for Sustainable Development. https://basus.info/wp-
content/uploads/2025/04/A_RES_70_1_E.pdf

39. The Sustainable Development Goals
Report 2023. https://unstats.un.org/sdgs/report/2023/

40. Yessirkepov M., Bekaryssova D.,
Mutalipova G. Trends in the incidence of
musculoskeletal diseases in Kazakhstan in 2011 —
2020: an information-analytical study. Rheumatol.
Int. 2023; 43: 1541-1545. https://doi.org/10.1007/
s00296-023-05343-0

41. Kazakstan Respublikasy. Kodeks «Halyk
densaulyry zhene densaulyk saktau zhyjesi turaly»:
2020 zhylry 7 shilde Ne 360-VI KRK. https://adilet.
zan.kz/kaz/docs/K2000000360

42. Kazakstan Respublikasy YkimetiniH kaulysy
(2020-2025) «Densaulyk saktau salasyn damytudyH
memlekettik bardarlamasy». https://adilet.zan.kz/kaz

43. Lima-Castro S., Seoane V.B., Otero P,
Ares L.L., Gonzalez F.L. Health-related quality of life
among persons with physical disabilities: a systematic
review and meta-analysis. Revista Iberoamericana
de Psicologia y Salud. 2020. 11 (2): 82-102. https://
doi.org/10.23923/j.rips.2020.02.037

44. Emerging practices in inclusive digital
learning for students with disabilities. https://iite.
unesco.org/publications/emerging-practices-
in-inclusive-digital-learning-for-students-with-
disabilities/

55



O030pbI JIMTEpPATYPbI

45. Zhumageldieva A.D., Asanova G.S., Rola
Ja.3. Inkljuzivti bilim beru talaptary men pedagogterdin,
kasibi dajarlyry: halykaralyx zhene kazakstandyk
tezhiribe. Vesti nepreryvnogo obrazovanija. 2025;
1 (48): 101-112. https://www.doi.org/10.69927/
LEVP4903

46. Amangosova A.Zh. Inkljuzivti bilim beru
zhardajynda algebrany okytudyH teorijalyk negizderi.
Qazaq Journal of Education. https://qazagjournal.kz/
qjys/article/view/276

47. Botagarina G.B. Fizika pani zhene
inkljuzivti bilim beru: mymkindikteri men adistemeleri.
Qazaq Journal of Education. https://qazagjournal.kz/
qgjys/article/view/126

Rheumatol. 2023; 5 (6): e316-e329. https://doi.
org/10.1016/S2665-9913(23)00098-X

49. Liu M., Rong J., An X,, Li Y., Min Y., Yuan
G., Yang Y., Li M. Global, regional, and national
burden of musculoskeletal disorders, 1990 — 2021:
an analysis of the global burden of disease study
2021 and forecast to 2035. Front. Public Health.
2025; 13: 1562701. https://doi.org/10.3389/
fpubh.2025.1562701

50. Liu S., Wang B., Fan S., Wang Y., Zhan Y.,
Ye D. Global burden of musculoskeletal disorders and
attributable factors in 204 countries and territories: a
secondary analysis of the Global Burden of Disease
2019 study. BMJ Open. 2022; 12 (6): e062183.

48. GBD 2021 Low Back Pain Collaborators.
Global, regional, and national burden of low back
pain, 1990-2020, its attributable risk factors, and
projections to 2050: a systematic analysis of the
Global Burden of Disease Study 2021. Lancet

https://doi.org/10.1136/bmjopen-2022-062183
28.08.2025 kenin TycTi

20.10.2025 kabbingaHabl
30.03.2026 online xapwusanagbl

M. Dikhan’, I. K. Tulebaeva’, K. K. Kurakbaev', M. D. Brimzhanova’

INCLUSIVE HEALTHCARE FOR MUSCULOSKELETAL DISORDERS: GLOBAL APPROACHES AND
PRACTICE OF KAZAKHSTAN

'Department of Public Health and Social Sciences of the Higher School of Public Health Kazakhstan Medical
University (050060, Republic of Kazakhstan, Aimaty c., Utepova str., 19a; e-mail: ksph@ksph.kz)

*Merekesh Dikhan — department of Public Health and Social Sciences of the Higher School of Public Health
Kazakhstan Medical University (050060, Republic of Kazakhstan, Almaty c., Utepova str., 19a; e-mail:
merekesbrimzanova@gmail.com)

Inclusive healthcare is currently an important direction in public health. Musculoskeletal disorders
(MSDs) are widespread conditions that include more than 150 diseases of bones, joints, muscles, and
connective tissues. At present, MSDs are considered one of the key areas of public health, as they reduce
working capacity and lead to significant socio-economic losses.

According to global studies, musculoskeletal disorders are highly prevalent. Approximately 1.71 billion
people worldwide live with these conditions, accounting for up to 17% of all years lived with disability. Low
back pain alone affects around 570 million people; therefore, these conditions are currently among the leading
causes of disability worldwide.

The direction outlined in the Concept for the Development of an Inclusive Society until 2030 in Kazakhstan
provides for a transition from a medical-social model to a social-rights model. This implies recognizing persons
with disabilities as full members of society and eliminating all barriers that hinder their participation in public life.

In order to identify problems related to the health status of people with musculoskeletal disorders and to
determine research aimed at improving their quality of life, a comprehensive literature search was conducted.
The analysis included international and national publications from MEDLINE, Scopus and PubMed, as well as
articles from peer-reviewed scientific journals.

The search used the keywords: inclusion, quality of life, people with musculoskeletal disorders (MSD),
health factors, determinants, public health. More than 200 publications were identified. The search covered
the period 2017 — 2025, including materials in Kazakh, Russian, and English. Based on this, 50 scientific
articles were selected for analysis.

Thus, current scientific evidence indicates that musculoskeletal disorders should be considered not only as
a clinical and medical issue, but also as a complex public health challenge requiring socially oriented approaches
to the development of inclusive healthcare and the improvement of quality of life for this population group.

Key words: inclusion; quality of life; musculoskeletal diseases/persons with musculoskeletal disorders;
health factors; medicine; determinants; public health
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WHkno3MBHOE 30paBoOOXpaHeHVMe B HacTosiliee BpeMs SBMSIETCA BaXXHbIM  HamnpaBlieHVEM
00LecTBEHHOIO 34paBoOXpaHeHus. HapylweHnus onopHo-gBuratensHoro annaparta (HOOA/MSD) — ato
LUMPOKO pacnpocTpaHéHHbIe naTonorium, Bknovatrowme 6onee 150 3aboneBaHUn KOCTEN, CYCTaBOB, MbILLIL, U
coeguHnTenbHoM TkaHu. B HacToswee Bpemst HOLA paccMmaTpurBaloTCs Kak OOHO U3 KIMOYEBbIX HAanpasneHuin
O6LLIECTBEHHOIO 34paBOOXPAHEHNS], MOCKOMBbKY OHU CHWDKAKT TPYAOCNOCOBHOCTL M MPUBOAAT K COLManbHO-
3KOHOMUYECKNM MOTEPSM.

CornacHo mobanbHbIM MCCneaoBaHWsM, HapyLIEeHWs OMOPHO-ABUraTenbHOro annaparta LUMPOKO
pacnpoCTpaHeHbl: B MMpe C 3TUMU 3aboneBaHnsaMmn XUBYT NpuMepHo 1,71 MNpA YenoBek, M OHW COCTaBMsAOT
00 17% Bcex NeT XU3HM C MHBaNMAHOCTLIO; TONbko 6onb B nosicHuue (low back pain) Bctpedaetcs y 570
MITH YenoBek, NO3TOMYy [AaHHble NaTofiorMM B HAcCTOsILEe BPEMsi SBMSIOTCS OOHOM M3 OCHOBHbIX MPUYMH
WHBaNMOHOCTM B MUpe.

B KasaxcraHe HanpaBneHue, 0003Ha4yeHHoe B KoHLuenuumn pa3smuTus MHKNO3MBHOMO obLuectea o 2030
roga, npegycmatpuBaeT Nepexoq OT MeAMLMHCKO-CoLManbHOM MOLENU K coumnarnbHO-NpaBoBoOy Modenu, To
€CTb pacCMOTpPEHWe MAen C MHBaNMAHOCTBI Kak MOMHOLEHHbIX YNeHOB obLecTBa U yCTpaHeHue BCeX
6apbepoB, NPEnSTCTBYHOLINX X yHACTUIO B OOLLIECTBEHHOM XN3HW.

C uenbto BbIsIBNEHMs Npobrnem, CBA3aHHbIX C COCTOSHMEM 300PO0BbS N0AEN C HapYLUEHUAMN OMOPHO-
OBuWratenbHOro annapata, U onpedeneHnss UCCreqoBaHuNM, HampaBfeHHbIX Ha YIydlleHWe KadyecTBa WX
XM3HW, Obin NMpoBeOéH KOMMIEKCHbIN NMOWUCK B 0asax HayyHow nutepatypbl. B aHanm3 Obinu BKMAKOYEHDI
MeXOyHapoaHble U OTe4YecTBEHHble nyonukauumn, B Tom uncne ns MEDLINE, Scopus n PubMed, a Takke
CTaTb¥ U3 PELIEH3NPYEMbIX HAY4HbIX XXYpHAaIOB.

B xoae novcka ncnonb3oBanuch krodeBble cnoea: inclusion, quality of life, people with musculoskeletal
disorders (MSD), health factors, determinants, public health, B pesynbraTte 4ero 6birio BbisiBrieHo 6onee 200
nyonukauuin. My6bmnHa noucka oxeatbiBana nepuog 2017 — 2025 rogos, paccmaTtpuBanncb mMarepuarbl Ha
Ka3axCKOM, PyCCKOM W aHITIMNCKOM si3blkaX, Ha OCHOBE Yero Ans aHanusa obino otobpaHo 50 Hay4HbIX cTaTen.

Taknm 00Opasom, COBPEMEHHblE Hay4Hble [AaHHble [OEMOHCTPUPYIOT, YTO HapyLUEHUs OMOpPHO-
OBuWratenbHOro annapara cregyer paccmaTpuBaTh HE TOMbKO Kak KIMMHUYECKYHO U MEQULMHCKY0 npobnemy,
HO W KaK KOMMMEKCHYH 3ajayy CcucTeMbl OOLEeCTBEHHOrO 34paBOOXpaHeHus, TpedyloLllylo coumanbHO
OPWMEHTUPOBAHHbIX NOAXOAOB K Pa3BUTUIO MHKITHO3MBHOIO 30PAaBOOXPAHEHNST N YITYULLEHNIO KadecTBa >XU3HU
OaHHOW KaTeropum nuu,.

Knrouesbie crioga: VHKMO3USA; KayecTBO >KU3HMW; 3aborneBaHWs OMOpHO-ABWUraTeNibHOro annapara/
nvua ¢ HapyLleHUsMW OMOPHO-ABUraTenbHOro annapara; akTopbl 340pOBbS; AETEPMUHAHTLI (300POBbS);
06LLIEeCTBEHHOE 30paBOOXpaHeHne
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Colorectal cancer (CRC) is one of the most common oncological diseases worldwide, characterized by
high incidence and mortality rates. With the advancement of modern technologies, new approaches to the
diagnosis and treatment of malignant tumors are being actively developed across the globe. The development
and implementation of minimally invasive diagnostic methods, as well as tools for early disease detection,
represent key objectives in contemporary oncology.

Over the past decade, there has been growing interest in the minimally invasive liquid biopsy technology,
which is based on the analysis of circulating tumor DNA (ctDNA) in biological fluids. This method, allowing for
the assessment of ctDNA level dynamics, contributes to improving diagnostic accuracy and selecting more
effective treatment strategies. Moreover, ctDNA enables the timely detection of minimal residual disease
(MRD) and the prevention of disease recurrence.

Modern analytical techniques such as digital PCR (dPCR) and next-generation sequencing (NGS)
ensure rapid and precise detection of driver mutations. Analysis of diagnostic and therapeutic studies in CRC
demonstrates that ctDNA is among the most significant biomarkers. Promising evidence suggests that ctDNA
may serve as a potential tool for CRC screening, although further validation is still required. The implementation
of this method into clinical practice will enable preventive and personalized treatment approaches, which, in
turn, may reduce disease incidence and mortality rates.

Key words: colorectal cancer; liquid biopsy; ctDNA; mutations; diagnosis

INTRODUCTION

Oncological diseases remain one of the most
significant global healthcare challenges. CRC ranks
third in prevalence among malignant neoplasms:
about 2 million new cases are diagnosed annually,
and this figure is projected to rise to 3.2 million by
2040 [1]. In terms of mortality, CRC holds the second
position worldwide: in 2020 alone, the disease claimed
approximately 1 million lives, and by 2040, the number
of deaths may reach 1.6 million [2, 3]. In Kazakhstan,
colorectal cancer also ranks third in both incidence
(9.3%) and mortality (10.6%) among the population [4].

The increasing incidence of CRC requires the
development of new approaches to the diagnosis
and treatment of patients. The primary methods for
diagnosing CRC today are instrumental techniques
such as colonoscopy, sigmoidoscopy, MRI, and CT
of the abdominal and pelvic organs [5]. Laboratory
methods, including the fecal occult blood test
(FOBT), fecal immunochemical test (FIT), and tumor
biomarker studies, serve as practical screening tools
[6]. Nowadays, determining the molecular biomarkers
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of a tumor is a crucial step in selecting the most
effective treatment option in clinical practice [7, 8,
9]. Tissue biopsy remains the conventional method
for obtaining molecular characteristics of a tumor,
including cancer type, gene mutations, levels of gene
expression, and data for screening.

Nevertheless, this approach has several
limitations: it requires invasive surgical procedures
that may cause pain, discomfort, and potential clinical
risks or complications [10]. Furthermore, certain
tumors are in anatomically challenging areas, making
tissue sampling difficult or, in some cases, unfeasible.
In addition, a biopsy may carry a risk of promoting
metastasis [11]. These challenges underscore the
need for minimally invasive biomarkers that can detect
and monitor disease progression at various stages of
treatment, with the advantage of allowing repeated
assessments over time. A promising alternative to
tissue biopsy is the application of liquid biopsy.

In this review, we aimed to systematize
information on the prospects for using ctDNA as a
biomarker in clinical oncology.



O0630pbI IMTEPATYPBI

Liquid biopsy in oncology

Liquid biopsy represents a minimally invasive
diagnostic approach that examines various biological
fluids — most commonly blood, but also urine, saliva,
or cerebrospinal fluid — to identify molecular markers
associated with disease, particularly cancer. Rather
than relying on conventional tissue sampling through
surgery or biopsy, this technique detects circulating
tumor cell-free nucleic acids, primarily circulating
cell-free DNA (cfDNA) and cell-free RNA (cfRNA),
as well as circulating tumor cells (CTCs), exosomes,
and other tumor-derived biomarkers present in the
bloodstream. cfDNA was first described in 1948 [12],
and its clinical significance became evident decades
later with its introduction into prenatal diagnostics
[13, 14]. The incidental detection of cancer during
prenatal testing demonstrated the potential of cfDNA
in oncology [15], leading to the development of this
method for tumor mutation analysis. Today, liquid
biopsy is regarded as an essential complementary
tool in cancer diagnosis and monitoring [16, 17, 18].
This diagnostic method is vital for several reasons.
First, it enables the confirmation of a primary tumor,
which is particularly valuable since approximately
30% of cancer patients (most commonly with lungs,
liver, or pancreatic cancer) cannot undergo invasive
procedures due to the inaccessible location of the
tumor or severe clinical condition. Second, it is used
for prognosis and disease stratification [19]. Third, it
allows the assessment of tumor sensitivity to therapy,
as resistance to chemotherapy or radiotherapy
may develop during treatment [18, 20]. In addition,
this approach contributes to personalized therapy
and facilitates the detection of metastases and
recurrences.

Liquid biopsy has already been implemented
in clinical practice in several countries, including the
USA, EU, China, Japan, and South Korea (Table
1). However, its use depends on the type of tumor
and the analytical method employed. For example,
in the USA [21], Singapore [22] and China [23],
liquid biopsy is widely used for the diagnosis and
treatment of EGFR-driven non-small cell lung cancer
(NSCLC). In Germany, France, the United Kingdom
[24], Japan and South Korea [22] liquid biopsy is
applied to identify mutations for targeted therapy
and to predict treatment response in patients with
CRC. The technology of liquid biopsy has not yet
been introduced into clinical practice in Kazakhstan.
Furthermore, ongoing efforts in this area remain at
the research and exploration stage.

Circulating cell-free DNA

cfDNA represents a fraction of nucleic acids
circulating in body fluids, predominantly as short
double-stranded fragments (100-200 bp) or larger
fragments (up to 1000 Kb) [26]. cfDNA is a general
term that encompasses all DNA fragments circulating
in body fluids (primarily in the blood). These fragments
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may originate from normal cells of the body because
of biological processes such as apoptosis and
necrosis of blood, liver, and other cells, as well as
from mitochondria, or from microorganisms (e.g.,
bacteria and viruses) present in the host organism
[27]. Regarding the mechanisms of cfDNA release,
numerous studies employing various preclinical in
vitro and in vivo models have demonstrated that its
liberation is modulated by a combination of apoptotic
processes, cellular senescence, and their respective
inhibitors. Notably, the study by A. Rostami et al.
reported that senescence may counteract the release
of cfDNA.

Furthermore, it has been demonstrated that
exposure to ionizing radiation results in necrosis being
the predominant mode of cell death, contributing
to cfDNA release, whereas apoptosis plays a
comparatively minor role in specific tumor types [28].

Within the total pool of cfDNA, a tumor-specific
fraction is referred to as ctDNA. The application of
cfDNA in oncology has gained wider popularity due
to its significantly elevated concentration in cancer
patients, reaching levels up to 100 times higher than
in healthy individuals. This fraction harbors mutations
that mirror those found in the primary tumor [29].
Consequently, ctDNA can provide comprehensive
biological insights, including mutational changes that
emerge in response to therapy.

Although the first studies on cfDNA were
primarily focused on oncology, today there is
considerable interest in cfDNA from researchers
in many other fields of medicine, including prenatal
diagnostics [30] and transplantation [31].

Cell-free DNA detection methods

ctDNA s typically present in biological samples
at very low concentrations, which for a long time
limited its detection by conventional sequencing
methods, such as Sanger sequencing, due to their
insufficient sensitivity to rare mutant variants. As a
result, mutation-specific digital PCR remained the only
approach capable of providing adequate accuracy
and specificity for identifying weak tumor-derived
signals [32]. Multiple interlaboratory and validation
studies report that dPCR can reliably detect mutant
allele fractions down to the 0.01-0.1% range (and,
under optimized conditions, even lower), depending
on DNA input, assay design, and partition number
[33]. dPCR assays demonstrate excellent specificity
for single-nucleotide variants and small indels, which
explains their widespread use for targeted mutation
monitoring. For example, in a study of 77 patients
using cfDNA from the peripheral blood of lung cancer
patients, dPCR analysis demonstrated superior
sensitivity in detecting EGFR mutations in the blood
[34].In a study conducted by a research team from the
King Faisal Specialist Hospital and Research Center
in Riyadh, the BRAF V600 mutation was analyzed in
the ctDNA fraction present in the plasma of patients
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Table 1 — Regulatory Approvals of Liquid Biopsy Tests by Country

gz;ir:)t:ly/ Regulatory Authority Approved Test(s) Notes on Indication
First FDA-approved NGS-based
liquid biopsy companion diagnostic
United States FDA (Food and Drug Fofﬁjggzgggg(gaghid for EGFR mutations in metastatic
Administration) CDx NSCLC. Also expanded to include
other indications (e.g. KRAS G12C,
HER2 mutations) [21]
European IVDR (EU in L\QgZ;irstglcsziﬂg%;ﬁ?ﬁtﬁﬁ:&lmgg
. vitro Diagnostic Guardant360 CDx . L ;
Union Regulation) diagnostic indications in NSCLC,
breast cancer etc [24]
Approved as a companion
- diagnostic for multiple indications
Japan II-\IAel_eizlﬁ\rlwv (Ll\g;)n(;itrr);r?; Guardant360 CDx, . including tumor mut_ation profiling
Welfare) OncoBEAM RAS CRC Kit for advance_d solid tumors;
NSCLC, MSI-High CRC etc. Also,
reimbursement approved [22]
Companion diagnostic (CDx) for
Approved by Singapore’s advanced solid cancers; mutation
Singapore Guardant360 CDx Health Sciences Authority profiling; also approved for NSCLC
(HSA) patients with EGFR alterations for
osimertinib (Tagrisso) [22]
. ; Genomic profiling from cfDNA
R Launched in India by .| across >300 genes, including MSI
. oche after FDA-approval, :
India Four_lda.tlonOne® available in Indian market and tumor m_utatlone_xl burqen —
Liquid CDx ; : used when tissue biopsy is not
or advanced solid tumors :
feasible or as a complementary
as pan-tumor test .
option [22]
AmoyDx Super-
China ARMS EGFR Governmental regulation / Companion diagnostic for EGFR-
Mutation Test CFDA (NMPA) mutation in NSCLC patients [23]
(plasma)
Multiple ctDNA/ National accreditation under Used for molecular diagnostics,
PCR / NGS-based Korea Ministry of Food mutation testing in NSCLC and
South Korea | mutation panels (e.g., | and Drug Safety (MFDS); possibly other solid tumors; some
EGFR, KRAS, ALK, several domestic ctDNA NGS-based panels, others PCR-
etc.) tests are officially accredited based [22]

with papillary thyroid carcinoma (PTC) using dPCR.
The findings demonstrated that the assay could
detect even minimal ctDNA levels (ranging from 0
to 2.07%). This high analytical sensitivity enabled
accurate assessment of disease status in PTC
patients based on ctDNA concentration fluctuations
in plasma (expressed in copies/mL), achieving a
sensitivity of 86% and a specificity of 90% [35].
Nevertheless, other methods are also available
for detecting ctDNA. A variety of approaches are
applied for the analysis of cfDNA, including BEAMing
(Beads, Emulsion, Amplification, and Magnetics)
[36], Amplification Refractory Mutation System
(ARMS) [37], which relies on allele-specific primers
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designed to amplify target mutations selectively, and
advanced sequencing strategies such as whole-
genome sequencing (WGS), whole-genome bisulfite
sequencing (WGBS-Seq), whole-exome sequencing
(WES), tagged-amplicon deep sequencing (TAm-
Seq), and cancer personalized profiling by deep
sequencing (CAPP-Seq) [38]. Direct comparative
analyses indicate that dPCR generally demonstrates
superior sensitivity and quantitative accuracy relative
to many single-target PCR methods, while also
offering a faster and more cost-efficient option than
broad NGS assays when monitoring a limited number
of predefined variants. By contrast, targeted NGS
platforms — particularly tumor-informed or ultra-
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deep sequencing strategies, afford more extensive
genomic coverage and enable the simultaneous
detection of multiple alterations [21, 22, 38]. Thus,
the choice between dPCR and NGS depends on
the clinical objective, whether the aim is to discover
novel variants or to conduct focused surveillance
of known mutations. Comparative studies and
systematic reviews have highlighted the trade-offs
among sensitivity, multiplexing capacity, cost, and
turnaround time.
Application of ctDNA in early diagnosis of CRC
ctDNAhas emerged as a promising noninvasive
biomarker for the early detection of CRC. Unlike
conventional diagnostic tools such as colonoscopy
or fecal occult blood testing, ctDNA analysis enables
the identification of tumor-associated molecular
alterations that can appear long before clinical or
radiological evidence of malignancy [39]. Advances in
NGS and digital PCR technologies have significantly
improved the sensitivity and specificity of detecting
somatic mutations, aberrant methylation patterns,
and other epigenetic changes characteristic of early-
stage CRC.

Several large-scale studies have demonstrated
that ctDNA methylation signatures, including those
of SEPT9 and SDC2 [40], possess high diagnostic
accuracy and may serve as practical screening tools,
particularly in populations at an increased risk of
CRC [41]. The integration of ctDNA-based assays
into routine clinical screening protocols has the
potential to enhance early cancer detection, increase
participation in screening, and ultimately reduce
CRC-related mortality [42].

Nevertheless, despite recent advances, the
sensitivity of this approach as a biomarker for early
cancer detection remains suboptimal in the context of
solid tumors. Data from a study involving 123 patients
with locally advanced rectal cancer (LARC) indicate
that total cfDNA at diagnosis has moderate prognostic
value: patients with cfDNA levels above the 75th
percentile exhibited poorer disease-free survival
(DFS) and a higher risk of recurrence compared to
those below this threshold (HR 2.48; 95% CI, 1.3 —
4.8; p=0.007) [43].

Application of ctDNA in the assessment of
metastatic CRC treatment effectiveness

Recent studies have revealed that ctDNA is
recognized as a sensitive and specific biomarker
for monitoring the effectiveness of anticancer
therapy. The dynamics of ctDNA levels enable the
assessment of early tumor response to treatment
and the prediction of disease recurrence long before
clinical or radiological evidence becomes apparent
[44]. A decrease in ctDNA concentration following
surgical resection or systemic therapy correlates
with a favorable therapeutic response and improved
prognosis, whereas persistence or reappearance of
mutant DNAfragments in plasma indicates therapeutic
resistance or early disease progression [45].
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ctDNA has emerged as a promising biomarker
for monitoring response to targeted therapies in CRC.
Quantitative and qualitative changes in ctDNA reflect
tumor dynamics and can reveal early molecular
indicators of treatment efficacy or resistance before
radiographic progression becomes evident [46]. For
example, ctDNA analysis enables detection of RAS,
BRAF, and EGFR pathway alterations associated
with acquired resistance to anti-EGFR monoclonal
antibodies [47], such as cetuximab and panitumumab
[48]. Serial ctDNA profiling, therefore, provides a
real-time, non-invasive approach for assessing
therapeutic response, guiding treatment modification,
and optimizing patient outcomes in CRC.

In  addition to predicting response to
chemotherapy and/or targeted therapy, another
potential clinical application of ctDNA-guided
monitoring lies in the early identification of patients
who are unlikely to benefit from immunotherapy.
The predictive potential of ctDNA for assessing
response to immunotherapy has been demonstrated
in the INSPIRE study, a prospective Phase Il trial
that followed 94 patients with 25 different types of
advanced solid tumors treated with pembrolizumab,
accompanied by serial ctDNA measurements. An
increase in ctDNA levels at six weeks, coinciding
with tumor burden growth, was observed in 42% of
patients and predicted a lack of clinical response
with 100% accuracy. ctDNA clearance was achieved
in 16% of patients undergoing immunotherapy, all
of whom exhibited 100% overall survival (OS) with
a median follow-up exceeding 25 months from the
first clearance event. Furthermore, 98% of patients
who experienced ctDNA elevation by the initiation of
cycle three did not achieve an objective response,
suggesting that ineffective treatment could potentially
be avoided in this subgroup [49].

Monitoring of MRD

Minimal/Measurable Residual Disease (MRD)
refers to a small number of malignant cells that
remain in the patient’s body after the achievement of
complete clinical remission. The clinical importance
of MRD lies in its potential to cause disease relapses,
as the residual tumor cells may survive treatment and
subsequently proliferate [50].

Extensive international studies have shown that
patients with MRD-positive status have a significantly
higher risk of relapse compared with those who are
MRD-negative. Therefore, the evaluation of MRD
serves as a crucial prognostic marker and a tool for
risk stratification. ldentifying patients with a higher
probability of relapse enables clinicians to adjust
treatment intensity, accordingly, ultimately improving
overall outcomes and survival rates [51]. Furthermore,
periodic monitoring of MRD levels provides valuable
information for long-term management. Sustained
MRD negativity confirms ongoing remission, whereas
arising MRD level may indicate an impending relapse,
allowing for early therapeutic intervention [52].
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In the context of CRC, the term MRD means
Molecular residual disease and often refers to ctDNA
detected after curative-intent surgery. ctDNA has
emerged as a robust biomarker capable of predicting
which CRC patients are at increased risk of recurrence,
reflecting the presence of occult or persistent disease
[53]. Due to its short half-life, ranging from minutes to
a few hours, ctDNA allows for precise and dynamic
assessment of tumor burden in real-time. This
property makes ctDNA a valuable tool for monitoring
molecular residual disease and for the early detection
of relapse. For example, in a cohort of 231 patients
with resected stage Il colorectal cancer, the presence
of ctDNA in postoperative plasma samples was
strongly associated with disease recurrence. Among
patients who did not receive adjuvant chemotherapy,
ctDNA was detectable in 14 of 178 cases; 11 of
these patients (79%) experienced relapse during
a median follow-up of 27 months (HR 18; 95% ClI,
7.9 — 40; p<0.001). A similar trend was observed
among patients who received adjuvant chemotherapy:
ctDNA was detected in 3 of 44 patients after treatment,
and all three subsequently relapsed within 11 months
after therapy (HR 11; 95% CI, 1.8 — 68; p=0.001).
These associations remained significant regardless of
«low risk» or «high-risk» clinical stratification based on
pathological features [54].

CONCLUSION

Thus, ctDNA is considered a noninvasive
molecular biomarker with high potential in oncology;
however, its clinical application remains limited by
several factors, including its low concentration in the
bloodstream, technical challenges in detection and
analysis, and the lack of standardized methodologies.
The use of ctDNA as a biomarker has already been
implemented in clinical practice across several
developed countries, where it has demonstrated
substantial diagnostic and prognostic value in CRC.
Both completed and ongoing clinical trials emphasize
the importance of ctDNA testing in the postoperative
setting for therapy personalization and improvement
of patient outcomes. Although current tumor-derived
molecular approaches still show modest sensitivity,
ctDNA-based strategies hold significant potential
for further advancement -particularly given the
decreasing costs of sequencing and the integration
of multi-omics data to address existing challenges.
Emerging technologies and integrative analytical
frameworks are expected to enable earlier and more
precise detection of malignant diseases soon.
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COBPEMEHHbIE BO3MOXHOCTU NPUMEHEHUS LUPKYTNIUPYIOLLIEA OMYXONEBOW OHK
NPW KONOPEKTAJIbHOM PAKE
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KonopektanbHein pak (KPP) aBngetca ogHum 3 Hauboree pacnpoCTpPaHEHHbIX OHKOIOMMYEeCKMX
3aboneBaHun B MUPE, XapaKTepU3YHLLMMCS BbICOKOM 3aboneBaeMOoCTbio M CMepTHOCTbi. C pasButnem
TEXHONMOTMMN BO BCEM MWPE aKkTMBHO pa3pabaTbiBalOTCS HOBble MOAXOAbl K OWArHOCTUKE U NEYEHUIo
3r10Ka4eCcTBEHHbIX onyxornen. PaspaboTka 1 BHegpeHWEe MWHMMANbHO MHBA3VBHbBIX METOOOB AMArHOCTUKN,
a TakKke VHCTPYMEHTOB A1 paHHEro BbIIBNEHUS 3ab0neBaHns ABASETCSA KIHYEBON 3ag4advert COBPEMEHHOM
OHKomorun. 3a nocregHee OecATUNeTUe BO3POC MHTEPEC K MarloMHBa3MBHOW TEXHOMOTUMU KWOKOCTHOW
OuoncuM, OCHOBAHHOM Ha aHanuie uupkynupytowlernn onyxoneson [OHK (ctDNA) B ©Guonormyeckmnx
XMOKOCTAX. OTOT MeTof, MO3BOMSIOWMIA OLEHUBATh OUHAMUKY mameHeHun ypoBHs ctDNA, cnocobeTtsyer
MOBBILIEHMIO TOYHOCTU AMArHOCTUMKM M BblIbopy Oonee addekTuBHbIX cTpaternn neveHus. Kpowme Toro,
ctDNA  nosBonsieT CBOEBPEMEHHO AMArHOCTMPOBATb MWHUMAIbHYHO oOcTaTtovHyto 6onesHb (MRD) wu
npegoTBpatuUTb peunamnB 3aboneBaHus. CoBpeMeHHble MeToAbl, Takue kak uudposas lLP (dPCR) un
cekBeHupoBaHne Hooro nokoneHust (NGS), obecneunBaloT GbICTPOE M TOYHOE BbISIBIIEHNE OpaniBEPHbIX
MyTauuin. AHanm3 AMarHOCTUYECKMX M TepaneBTuyeckux uccnegosaHuin npu KPP nokasbiBaeT, 4to ctDNA
ABMsieTca Hambonee 3HauyMMmbiM GromapkepoM. OOHagexuBawlme OaHHble CBUOETENbCTBYOT O TOM,
yTo ctDNA MOXET MCMNonb30BaTbCs Kak MePCNeKTUBHLIN MHCTPYMEHT ans ckpuHuHra KPP, xota Tpebyetcs
JanbHeviwas Banupauus. BHegpeHnve gaHHOrO metoda B KITMHWYECKYHO NMPAKTUKY MO3BOMWT peann3oBaTb
nNpodhnnNakTUYecKne 1 NepPCcoHanNmM3MpoBaHHbIE MOAXOAbI K JIEYEHMWIO, YTO B CBOK O4Yepenb MOXET CHU3UTb
nokasartenuv 3aboneBaeMoCTu 1 CMEPTHOCTMW.

Knrouesnbie crioga: KonopeKTanbHbIN pak; XuakocTHas buoncus; ctDNA; myTaumm; guarHoctuka

A. Aiitkynosa', T. KageHoea', A. Ma6aynkaiom’, 1. Epexenos’, C. Paxumosa', [l. CamaTkbi3bl',
[. BermmbeToBa', Y. Koxxamkynos', A. AkunbxaHosa', [1. Cap6acos'
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Pecnybnukacbl, ActaHa K., KabaHn6ar 6atbip gaHr., 53; e-mail: akbota.aitkulova@nu.edu.kz

Tik iwek »xaHe Tok ilek obbipbl (KPP) — anemperi eH keH TapanfaH OHKONOrvsAnbIK aypyrnapabiH, Oipi,
YKOFapbl CbIpKaTTaHYLUbIMbIK XXaHe eniM-XiTiM kepceTKilTepiMmeH cunaTtTanagbl. Kasipri TexHonormanapabiH
AamyblHa 6GarinaHbICTbl KaTepri icikTepai epTe aHblKTay MeH emAaeyaiH >kaHa Toacingepi 6enceHnai Typae
asipneHin, eHrisinyae. MuHuMangbl WHBa3WBTI AMarHOCTMKanblK S4IiCTep MeH aypyabl epTe KeseHae
aHblKTayFa apHanfaH Kypangapabl 93iprey »XaHe €Hridy — Kasipri OHKOIOrMsIHbIH, Heri3ri MiHOeTTepiHiH, Oipi
oonbin Tabbinagbl. COHFbl OHXbINAbIKTA OMONOrMAnbIK CyMbIKTbIKTapaarbl arnHanbimgarbl icik [JHK-cbiH
(ctDNA) Tangayra HerizgenreH cyiblk OMOMCUSIHbIH, a3 MHBA3MBTI TEXHOMOIMMSACHIHA KbI3bIFYLLbLITLIK apTThl.
byn agic ctDNA geHrewiHiH aAnHammnkacblH 6aranayra MyMKiHAIK 6epin, guarHoCTUKanbIK A9N4iKTi apTTbipyFa
)KOHe HeFypribIM TWiMAi eMaey cTparternsanapbiH TaHgayFa biknan eteqi. CoHbiMeH katap, ctDNA MyuHMManapl
kangpblk aypyabl (MRD) yakbITbinbl AUarHocTukanayra xxaHe aypyablH KanTanaHyblH 6ongbipMayFa MyMKiHAIK
6epegi. LUndpnbik NTP (dPCR) xeaHe xaHa bybiH cekBeHmprney (NGS) cusikTbl 3amaHaym agictep apanBeprik
MyTaumsinapabl XbiigaM XeHe O8N aHblkTayabl kamTamacbkid etefi. KPP GolbiHWA AnarHocTukanblk KoHe
Tepanuanblk 3epTTeynepdid Tangaybl ctDNA-HbIH eH MaHbi3gbl GuomapkepriepgiH Oipi eKeHiH KepceTTi.
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KyaHTapapnbik gepektep CtDNA-Hbl KPP ckpuHWHr ywiH Gonaiuarbl 30p Kypan peTiHAe nanganaHyra
OonaTbiHbIH alfakTaniabl, AereHMeH Oyn Tacingi KocbiMLa Banuaaunsanay Kaxet. ATanfaH a4iCTi KNMHUKanbIK
npakTuKara eHrisy angblH any xxeHe aepbecTeHaipinreH emaey ToCinAepiH Xy3ere acbipyra MyMKiHAiK 6epeni,
Oyn e3 ke3eringe aypyLllaHablK NeH eniM-XiTiM KepCeTKILITepiH TOMeHAETYre biknan eteqi.

Kinm ce3dep: TOK illeKk oHe TiK ek kaTepni iciri; cymbIKTbIKTbIK Ouoncus; cfDNA; myTtauusnap;
AmarHocTuka
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ViccnepoBaHusa nocnegHux net cBUAETENBLCTBYOT O TOM, YTO AeuLMT XKenesa 1 HU3Koe codepKaHue
CbIBOPOTOYHOIO Xernes3a (rmnogeppemusi) He TONMbKO BbI3bIBAKT aHEMUIO, HO MOTYT yXyAwaTb aAanTUBHbIN
UMMYHUTET U 3dEKTUBHOCTL BakumMHauuu. B HacTosilee Bpemsi akTMBHO MWCCNEAYTCA MeXaHWU3Mbl
OeVCTBUS NMPOAYKTOB MaHTOBOrO ONIEHEBOACTBA, BO3MOXHOCTU WX NMPUMEHEHUS B NMPOMUIIAKTUYECKMX W
peabunuTaumMoHHbIX nporpammax. C TepaneBTUYECKOW TOYKM 3PEHUSA MEPCMEKTMBHA MOMbITKA CO30aHUS
KOMIMIEKCHbIX MpenapaTtoB Ha OCHOBE MaHTOB Maparna, a Takke NPOAYKTOB PacTUTENBHOIO U MUHeparbHOro
NpoucxoXxaeHns — buonormyeckn aktuBHbIXx gobaBok (BAL). B ycrnoBusix u3HW Meranonuca u nutaHus
nonydgabpukatamm ynotpebnenne BAL, CTaHOBUTCSI aKTyarnbHbIM.

Llens. WsyyeHue BnusHuS Gruonorndyeckn aktuBHOM Aobasku naHTorematoreH xugkun (KX «3apyy,
Pecnybnuka KasaxctaH) Ha nokasatenu KnetoyHoro ummyHuteta CD4, CD8 y XeHWMWH ¢hepTunbHoro
BO3pacTa, cTpajarLmnx xenesogenuntHon aHeMmnen.

Mamepuarnbsi u memodsl. B nccneposaHme 6binn BKIHOYEHb! 66 XeHWMH B Bo3pacte oT 18 go 49
net. Bce obcnenoBaHHble XeHWWHbI paHAOMHO 6binn pasaeneHsl Ha ABe rpynnbl: | (ocHoBHasA) rpynna —
33 xeHwwuH; Il (koHTponbHag) rpynna — 33 xeHwmH. OcHoBHOM rpynne Obina npegnoxeHa Guonornyecku
akTMBHasa fobaBka NaHToreMaToreH Xuakui B fo3se 15 mn 2 pasa B feHb, B TedeHne 14 gHen. KoHTponbHowm
rpynne 6bino NpeanoXeHo BeCTM 300pOBbI 00pa3 XM3HU M PEKOMEHAOBAHO MPaBUSIbHOE MUTaHWE MNpu
xenesogeduumtHon aHemumn. Ha 18 — 20 cyT nocrne npuema naHTorematoreHa Mo nnaHy MpOBEAEHO
MOBTOPHOE MUCCregoBaHNe nokasartenemn KpoBu.

Pesynbmambi u obcyxoeHue. Npn nccnegoBaHnn KIeToK UMMYHHOW CUCTEMbl B OCHOBHOW rpynne
BbISIBIIEHO MOBbILWIEHME KNeTok — obwen nonynsauum numdountoB CD* ¢ 68,53 go 71,90. Takke oTMeYeHO
MOBbILLIEHMNE KOPTUKANbHbLIX TUMOLMTOB (OBOMHbIX MO3UTUBHBLIX NuMmdoumToB) CD4+CD8+ ¢ 1,18 go 1,96.
OTmeyeHo noBbiweHne cyononynauumn knetok CD3+CD8+ ¢ 36,30 go 37,96. A Takke ObiNO BbISIBIIEHO
3Ha4MTeNbHOE MoBblWeHne T-xennepHbix knetok CD3+CD4+ ¢ 50,25 go 60,16 9 (p=0,001). B kKOHTpONbLHOM
rpynne 4OCTOBEPHbIX Pa3NNynii BbISBNEHO HE ObINoO.

Bbigodkl. Tlocne npuMeHeHUs nMaHToremartoreHa ypoBeHb T-xennepHbix knetok CD4+ yBenuumncs c
50,3% po 60,2% (p=0,001).

Knrouesbie crioga: »xnaKkniinaHToreMaToreH; KNeToYHbIN MMMYHUTET; T-NMMAQOLNTbI; XenesogeduuutHas
aHeMUs; XKeHLUHbI PepTUbHOro Bo3pacTa

BBEOEHUE HOW aHeMuu, KoTopas NpeuMyLLIeCTBEHHO nopaxaet
XKenesogedbvumtHas aHemuss  (KOA) — pasBuBaloWmecss CTpaHbl, OCOOEHHO OepeMeHHbIX
XOPOLLO M3BECTHbIN TUM MUKPOLMTAPHOW MMMNOXPOM- XKEHLUMH, MnageHueB u geten [1, 2]. Bo Bpems
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bepemeHHocTn XOA sBnsetca Haubonee pac-
NPOCTPaHEHHOW, OHa nopaxaeT novtn 75% nogen n
coctaenseTt 3,5 — 75% Bcex aHemui [3, 4].

YKOA BbI3bIBAETCS MHOXECTBOM (PaKTOpOB,
BKIMOYAs HedocTaTovyHoe noTpebrneHne kernesa,
HapyLleHne BCacblBaHUs unn  TpaHcnopTa,
dusmonornyeckme notepw, CBSI3aHHbIEe c
MeHCTpyaLmen, 6epeMEHHOCTLIO, PENPOAYKTUBHBLIM
BO3pacTOM  MINM  XPOHWMYECKOW  KPOBOMOTEPEWN,
BTOPMYHOM MO OTHOLLEHWIO K TakMM 3aboneBaHusM,
KaKk  >KenygouyHO-KMLUEYHOEe  KpOoBOTEeYeHuMe U
XpOHUYeckoe HegoeaaHue [5, 6, 7].

OaHO u3 OeNCTBEHHbIX U 9MEKTUBHBIX Mep
KOppeKLmMmM paLmoHa u nponnakTuki anumMmeHTapHbIX
3aboneBaHnii MpUMEHEHUEe cneunanmM3npoBaHHbIX
NPOAYKTOB MNUTaHWsi, B TOM uucre Oumonormyecku
akTMBHbIX AobaBok Kk nuwe. lMNpn atom 6Gonblioe
BHMMaHWe ygenseTcsa Bonpocam nepepaboTku u
NpUMEHEHNsT MECTHOrO cbipbs [8, 9, 10].

Bronormnyeckn aKTUBHbIE BellecTBa
naHToremaToreHa B OCHOBHOW Macce NpeacTaBrieHbl
aMWHOKMCIIOTaMu,  NUNUOHBIMKU  COEOUHEHUAMU,
rmaBHbIM 06pasoM, docdonmnugamm (docdaTn-
OUNXOnuH, docatngmnataHonamMmmH, Xonectepon),
OOnbLUMM KONMYECTBOM MUKPO-3riemeHToB [11, 12].

OCHOBHbIMK LensiMy NpumeHenns BALloB Ha
OCHOBE MaHToremaToreHa SBMSATCA: MOBbILLIEHNE
paboToCnOCOBHOCTN, aKTUBHOCTM 3aLUUTHBLIX CUCTEM
OpraHuama; YyBENUYeHUe CKOpOCTM Mobunmsauum
paboToCnOCOOHOCTN MPY MOBLILWEHHBIX Harpy3kax
N CHWKEHWe  OoTpuuaTenbHbIX  MOCNeacTBUN
nepeyToMneHusl; yrnydweHne paboTbl MMMYHHON
CUCTEMbI M MpPOLECCOB BOCCTAaHOBMEHUS MocCne
nepeHeceHHbIX TpaBM, 3aboneBaHuin.

OCHOBHbIM ~ CBOWCTBOM  MaHToremartoreHa
SABMNSETCA  YNydlWeHne  3HeproobecneyvyeHHoCTU
pasnuuHbIX rsmonormyeckmx npoueccoB. buono-
rmyeckoe [encTBMe naHToremaTtoreHa CBS3aHO
C Tpemsi €ero OCHOBHbIMW  BUONOrM4yeckuMmn
covictBamn [13]: 1) BblpakeHHble aganToreHHble u
duocTumynupyloLine OEenNCTBMS Ha BECb OpraHusm,
YTO OYeHb BaXXHO AN OGbICTPOro BOCCTAHOBMEHUS
MOMHOLIEHHOTO  PYHKLMOHMPOBaHUS BOoNbLUMHCTBA
OpraHoB W CUCTEM, aKTUMBHOCTb KOTOPbIX PE3KO
CHUXXaeTCs B YCMOBMSAX TKAHEBOW TMMOKCUKM, B TOM
uncrnie, npu XOA; 2) cogepxaHne OpraHU4ecKmx
coeguHeHnn Xeresa, KoTopble obnagatot
MaKCUMarbHOW CTEMeHbl YCBOEHMSI B OpPraHuM3Me;
BoraTbli UICTOYHUK MUKPOSIMEMEHTOB, YYaCTBYHOLLMX
B MpoLeccax KpOBETBOPEHUS, TaKMX Kak: MapraHeL,
Meab, kKobansT U uMHK; 3) cogepXaHue NpUpoaHbIX
HYKNeoTnaoB, KOTOpble akTMBHO y4acTBYKOT BO BCEX
CUMHTETUYECKNX MpoLeccax W, B NepByl ovepedb, B
npoLeccax KpOBETBOPEHUSI.

Nwmetotcsa nccrnegoBaHus, n3yvarwLime
BnusHue KOA Ha KNeTouHbIn UMMYHUTET LEeTew.
Bbino BbIIBNEHO 4TO, npu  geduuute xenesa
HabntogatTca Gonee HWM3KMe YpPOBHUM T-KNETOK U
CHUXeHue cooTHolweHus CD4, CD8. YcrtaHoBrneHo,

Meouyuna u sxonoeus, 2026, 1

4YTO MpUMMEHEeHWe B Tepanuu [OOaBOK >xenesa
3HaUMTENbHO  yrnyywawT konmdectBo CD4  nu
cooTHolueHus CD4/ CD8 [14].

WccnepooBaHna  nocnegHux  neT  cBuae-
TENbCTBYKOT O TOM, 4TO AeduuuT Xenesa WU
HU3KOE  CcOoOep)XaHMe  CbIBOPOTOYHOIO  >kenesa
(rvnodbeppemnst) He TOMbKO BbI3bIBAKOT aHEMUIO,
HO MOryT yxygwaTb afanTUBHbIA  UMMYHUTET
n  adekTmBHOCTL  BakuuHauun. OTtyer 00
UMMyHogaeduumTe yenoseka, BbI3BAHHOM
OedEeKTHbIM TPaHCMOPTOM >Kenesa, MogYepKHyI
HeobXxoaAMMOCTb xenesa ans aganTUBHbIX
UMMYHHBIX peakuui. [JocTaTO4HOE KONMYECTBO
Xenesa HeobXxoauMO AN ONTUMAarbHOW MpoayKuUn
nnasmobnacToB u oTBeTOB IgG B-kneTtkamu in vitro n
in vivo. MNoBbILEHHbI METAabONN3M aKTUBUPOBAHHbIX
NMMOLINTOB 3aBUCUT OT BLICOKOTO YPOBHS XKeresa, a
rmnodeppemMmsi, 0COOEHHO BO3HMKalOLLAsi BO BpeEMS
3KCnaHcun NMMAQOLMUTOB, OTPULATENBHO BIUSIET Ha
MHOXECTBEHHbIE acneKTbl afanTUBHOMO MMMYHUTETA
N MOXET NpPUBECTU K [ONUTENbHOMY YrHETEHUHO
T-knetok namaTn [15].

B 2021 r. EBponeickas remaTonormyeckas
accouunauusa onybnmnkoBarna sKkCnepTHOE 3aKtoyeHne
0 BaKUMHaAUUW NUL, C remaToriorMyeckummn paccTt-
poncTBaMu U pekoMeHAOoBarna koppekumo geduunta
Xenesa nepepn BBedeHMeM BakumHbl o1 COVID-19.
OTa pekomeHaaumnsa Gbina OCHOBaHa Ha MOCMEAHMUX
FEHETUYECKUX, [OOKITMHUYECKUX U KITMHUYECKUX
NCCNeaoBaHUsAX, KOTOpble B COBOKYMHOCTM [Je-
MOHCTPUPYIOT, YTO [AOCTYMHOCTb enesa urpaet
peLuakLLyo ponb B perynsauum oteetoB T-u B-kneTok
Ha UMMYHM3auuio [15].

3HauUMMOCTb Xeresa B KOHTEKCTE MMMYHUTETA
NoAYepKNBAETCH LUMPOKON pPacrnpOCTPaHEHHOCTbHO
neduumta  xenesa, OCODEHHO B CTpaHax C
BbICOKOM  pacnpoOCTPaHEHHOCTbIO  MHAEKLNOHHBIX
3aboneBaHnii. B 2016 r. okormo 1,2 mwunnuapga
4yeroBek BO BCEM MWpe CTpaganuM OT aHeMUU W3-
3a gedmumTta xenesa. JTO COCTOsIHME SABMSETCS
OCHOBHOW NPUYNHON MHBaNMOHOCTM C NOMNPaBKOW Ha
BO3pacT B CTpaHaX C HWU3KUM U CPEOHVMM YPOBHEM
poxopa [16].

B a3TtoM kntove, NepcrnekTUBHLIM SABMSIETCS

n3yyeHne [eWcTBUSA npenapaToB, COAepKalimx
naHToremMaTtoreH, Ha  COCTOSIHUE  KIETOYHOro
nMmmyHuteTa npu XKOA.

Lenb pabotbl — wu3yyeHWe BrUSAHUA

Buronornyeckn akTuBHon fobasku «llaHToremaToreH
xnagkmii» (KX «3apy», Pecnybnvka KasaxcTtaH) Ha
nokasaTenu KreTtodHoro ummyHuteta CD4, CD8 y
YKEHLLMH dhepTUIibHoro BospacTa, ctpagarowmx XXKOA.

MATEPUWATIbI U METOAbI
[unzanH nccnegoBaHmsa — aKCnepuMeHTanbHoe
nccnegoBaHue. HayyHo-nccnegosartenbckasi pabora
opnobpeHa JlokanbHOW KOMUCCUEN MO OUO3TUKE
npyn HAO «3anagHo-KasaxcTaHCKUN MeauLUHCKNIA
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yHMBepcuTeT M. Mapata OcnaHoBay (npoTtokosn Ne9
o1 23.09.2023 ).

B vccnenoBaHue 6binuv BKNOYEHbI 66 XEeHLLUH
B Bo3pacTe oT 18 go 49 nert. Bce obcnenoBaHHble
KEHLWMWHbI OblM  paHOOMHO pasdeneHbl Ha [OBe
rpynnbl. B | (ocHOBHY'O) rpynny BOLNU 33 XXEHLUWHBI,
KOTOpble  MPUHMManu  OWOMOrMYecKN  aKTUBHYHO
nobaBky naHToremaToreH B Jo3e 15 mn 2 pasza B cyT B
TeyeHune 14 gHen; |l (KOHTPONbHYO) FPYNMy COCTaBUIN
33 JKeHLMHbI, KOTOpbIM ObIIO NpPeanoXxeHo BecTU
30,0pOBbIV 0BPa3KU3HN N PEKOMEHAOBAHO NPaBUbHOE
nutaHne npu  KOA. Kputepusmun  BKIOYEHUS
ObInun xeHwuHbl oT 18 oo 49 net, Hanuune XOA B
aHamHe3e, XenaHue y4yacTBoBaTb B MCCMeLoBaHUM,
NOATBEPXKAEHHOE  HanmuMuMeM  UHEGOPMUPOBAHHOMO
cornacusa  ucnbityemoro.  Kputepum  mncknodeHus
Obinn Bo3pact <18 netr u >49 net, XpoHU4Yeckune
3aboneBaHna  nwbon  aTMonorMm B CcTaguu
obocTpeHus, ocTpble MHMEKUUKN, anneprudeckme
3aboneBaHus, ayTOMMMYHHbIE 3aboneBaHus,
OepeMeHHOCTb, TpydHOe BCKapMivMBaHuWe, MNpUeM
NtobbIX NeKapCTBEHHbLIX NpenapaTos.

BALl «[llaHToremaToreH >uakun» npeacras-
nset cobor cBoeobpasHbIl U YHUKAmbHbIA MO
CBOEMY cocCTaBy Habop OuonorMyecknm akTUBHbIX
coeguHeHun n gaBngaetcsa paspabotkon KX «3apy»
AkTHOOMHCKOM  obnactn, MapTyKcKoro  panoHa,
c. KasaH, Pecnybnuka KasaxctaH, BO Bpems
nccnenoBaHus paspaboTynkm npebbiBanu Ha cTaaum
nonyyeHus nateHTa Ha n3obpeTteHve. Ha npenapar
UMEeeTCA  CBUAETENbCTBO O  [OCYLAPCTBEHHOMN
perncTpaumm, BblgaHHoe KomMuTeTOM caHuUTapHO-
anuaemMuonornyeckoro  KoHtpons MwuHucTepcTBa
3npaBooxpaHeHust Pecnybnukm KasaxcraH.

BALl «[llaHTorematoreH >uakuni» npeacras-
nsaet cobon Henpo3payHyo OAHOPOOHYH XUAKOCTb,

0e3 ocagka, BKyC W 3anax — CBOWCTBEHHbIN
NCMNonb3yeMoMy  Cbipbto, ©e3  MOCTOPOHHEro
3anaxa u npueBkyca. B coctaB BAL BxogaT

AedunbprHMpoBaHHas KpoBb (LiernbHasi KPOBb U3 NaHT
mapana) (60%), caxapHein cupon (35%), aTunoBbIn
cnupt  96° (5%), acceHuunss pyktoBas (0,5%),
ackopbuHoBasa kucrnota (0,8%). BcnomoraTtenbHble
BELleCcTBa COOTBETCTBYT TpeboBaHuam TP TC
029/2012 «TpeboBaHnsi ©6e30MacHOCTU MULLEBBIX
nobaBoK, apoMaTM3aTopoB WU  TEXHOMOrM4ecKmux
BCMOMOTaTernbHbIX CPEACTBY.

C uenblo nccnegoBaHUs MMMYHOMOMMYECKUX

nokasaterie B [pynmax nposoauncs  3abop
KpoBM B  MpouedypHOM  KabuHeTe  KIMHUKO-
anarHocTtmnyeckon nabopatopum  «OJIMMI». O6-

pa3subl KpOBM MNOMELLannMCb B BaKyTelHepbl C
aTUNeHanaMmHTeETpaykcycHon kucnoton (OOTA),
NpOMapKMpoBaHHble WAEHTUMUKALMOHHBIMU  3anu-
cAMK, BKNoYawolwme B cebd naeHTUOUKaLMOHHbIV
HOMep naumMeHTa W WHAMBMAYaNbHbIN perucrpa-
LIMOHHBIN KOA.

lMokasaTenu KNeToyHoro MMMyHUTETa M3y4a-
nMCb METOAOM MPOTOYHOW LMTOMETPUU C OLEHKOM
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KayeCTBEHHbIX W KONMMYECTBEHHbIX OMONOrnYyecknx
N PU3NYECKNX CBOMCTB KINETOK MMMYHHOW CUCTEMBI.
WccnenoBaHusa nokasaTenen OCyLEecTBsOCh B
naboparopun MeguumHckoro ueHTpa HAO «3anagHo-
KazaxcTaHCKMin  MeOUUMHCKUA  YHUBEPCUTET UM.
Mapata OcnaHoBa» Ha MPOTOYHOM LIMTOMETPE
Navios (Beckman Coulter, Inc., CLLUA). Metoauka
XapaKTepuayeTcsl  BbICOKOW  YyBCTBUTENbHOCTLIO,
MHOPMATMBHOCTBIO U NpounsBoauTenbHocTblo. C
Lenbio cTaHaapTu3auum obopyLoBaHUSA MPOTOYHOM
LUMTOMETPMM NPOBOAUTCS Banuaauus, obecneyeHune
KauecTBawunpoLenyp KOHTponga kadecTsa. Bannaauns
METOAOB MPOTOYHOW  LIMTOMETPUM  BKIOYaET B
ceba arTrectaumo  obopydoBaHus,  Banugauuto
aHanUTU4YeCKMX METOAOB M KBanudurkauuo onepa-
Topa.

[ns ynaneHusa sputpounToB UCMonb3oBanach
npobonogrotoBka nNo 6€30TMbIBOYHOM TEXHONOrMK
C WCNONMb30BaHMEM  JNU3UPYKOLLMX  pacTBOPOB
VersaLyse wun ImmunoPrep (Beckman Coulter,
Inc., CLUA). OueHKa WHTEHCMBHOCTU 3KCMPEeCcCcum
aHTUITEeHOB NpoBOAUIIACb MO MapaMeTpy CpeaHen
WHTEHCMBHOCTM  cpntoopecueHumn  (y.e.)  Ha
npoTtoyHoM umTochbnyopumeTtpe Navios (Beckman
Coulter, Inc., CLUA).

AHanu3 [gaHHbIX MNPOTOYHOW  LUTOMETPUM
BKIo4an B cebst oTobpaxeHue AaHHbIX U3 dannos
B BMAE CMMCKaA WNM TenTMpOBaHWE MONynAuMm
Ha [OBymMepHOM rpacuke (rMctorpaMma C OfHUM

napameTpomMm, [ABYXNapaMeTpUYEeCKUn  TOYEYHbIN
rpacpvk  MnNn  TPEXKOOPAWHATHLIA  rpaduk) U
n3MepeHne Habnwgaemblx pacnpedeneHnin B

pamKax 3Toro rpadgpuka. AHanus OaHHbIX B pamkax
BbIGpaHHbIX NonynaAuMii Gbin NPoBeAeH C NMOMOLLbHO
reMTMpoBaHUs onpeaerneHHo NnonynsaumMmn KNeTok.

PE3YNbTATbI U OBCYXXOEHUE

CpegHuin BospacT uccnegyemblx B | rpynne
coctaun 34,1819,06 r, Bo Il — 29,317,53 r,
OOCTOBEPHbIX pasnuynii No Bo3pacTy B ABYX rpynnax
BbisBNeHo He Obino (p=0,02). lMpogomkuTenbHas
aHemusi 6onble Habnoganacb B OCHOBHOMW rpynne
(p=0,003), anutenbHocTb aHeMun 10 net oTMevanu
22 (66,67 %) xeHwmHocHoBHOM | rpynnbin 11 (33,33%)
KoHTpornbHou. bonee 20 net ctpaganu aHemuen 11
(33,33%) yyactHuy ocHoBHOM 1 3 (9,09%) >KeHLUHbI
KOHTPONbHOW rpynnbl. [JOCTOBEPHbIX pasnuyuMi no
o0bemy MeHCTpyasrbHOM KpoBonmoTepu B 0benx
rpynnax He Habnwoaganock (p=0,427). Mpn n3yyeHun
PerynspHOCTM MEHCTpyauuMid B OCHOBHOW rpynne
OOCTOBEPHO OTMEYarnoch HapyLleHWe perynspHoOCTy
meHcTpyauun (p=0,015). lNokasatenu konuyecTtBa
GepemeHHOCTN, pogoB B 006enx CpaBHUBAEMBbIX
rpynnax 4OCTOBEPHbIX pasnuuuii He umenu (p=0,14;
p=0,168 COOTBETCTBEHHO).

Mokasatenun knetoyHoro MMMmyHuteta (CD3+,
CD3+CD4+, CD3+CD8+, CD4+CD8+) B rpynnax
nepen Ha4anom nccrnefoBaHuin Gbinn ConocTaBUMBbI U
[OCTOBEPHbIX Pasnuynii He 6bIno BbisBNEHO (Tabn. 1).
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Tabnuua 1 — [MokasaTenu KNeToYHOro MMMYHUTETA B OCHOBHOM M KOHTPOIMbHOW rpynnax (nepBuU4Hoe
nccrnenoBaHue)

MapameTp | rpynna Il rpynna p
CD3+ 68,5342+14,89164 71,9394+7,25530 0,242
CD3+CD4+ 50,2561+13,05692 49,2721+£12,95031 0,760
CD3+CD8+ 36,3091+10,92106 38,6067+8,92033 0,353
CD4+CD8+ 1,1842+1,86945 1,965514,65698 0,374
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PucyHok 1 — NokasaTtenu kneto4Horo ummyHuteta (CD3, CD4, CD8) B ocHOBHOM rpynne Ao 1 nocne npuema
naHtorematoreHa “**p=0,001
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PucyHok 2 — lNokasatenu knetovHoro ummyHuteta (CD3, CD4, CD8) B KOHTponbHOM rpynne 40 U nocre
NpPaBUIbHOrO NUTaHKSA
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Ha 18-20 cyt nocne 3aBeplleHus npuema
naHTorematoreHa OblIO  MpPOBEeOEHO MOBTOPHOE
nccriefoBaHWe  MokasaTenen  KpoBM,  KIETOYHOro
UMMYHUTETA Y BCEX UCCIEAYEMbIX KEHLLVH.

B ocHoBHoW rpynne Obifo BbISIBNIEHO NOBbILLE-
HMe KonuMyecTBa KNeTok — obwer nonynsymm
numdoumtoB CD3+ ¢ 68,53 oo 71,90. Takke GbInO
OTMEYEHO MOBbIWEHNE KOPTUKANbHbIX TUMOLIUTOB
(OBOVIHBIX NO3UTUBHBIX NMuMdoumToB) CD4+ CD8+ c
1,18 go 1,96. OTmMe4veHO NoBLILLEHNE CyOnonynsaumnm
knetok CD3+CD8+ ¢ 36,30 go 37,96. Takxe ObIno
BbISIBMIEHO 3HA4YUTENbHOE MOBbILLEHNE T-XennepHbIX
knetok CD3+CD4+ ¢ 50,25 pgo 60,16 9 (p=0,001)
(puc. 1).

B KOHTpOMbHOW rpynne OTMEYEHO He3Ha-
YMTENBbHOE CHWXKEHME KINEeTOK — obLer nonynsuuu
numgountoB CD3+¢ 71,93 8070,39. Takke OTMEYEHO
He3HaunTenbHoe MOHWXEHME KOPTUKanbHbIX
TUMOUMUTOB (OBOWHbBIX MO3UTMBHBIX JNTMMOLMTOB)
CD4+CD8+c 1,96 go 1,48.

OTmeveHo MOHWXEHME cybnonynaumm
T-xennepHbIx knetok CD3+CD4+ ¢ 49,27 oo 56,73. A
Takke ObINO BbISBNEHO HE3HAYUTENBHOE CHUXEHME
T-knetok CD3+CD8+ ¢ 38,60 oo 35,12 (puc. 2).

B npencraBneHHow ctatbe paccMaTpuBaroTcs
JokasaTtenbCcTBa TOro, Y4TO AeuunUT Kenesa MOXeT
orpaHuyMBaTh afganTuBHbIA UMMYHUTET. [lepBoe
ybeguTensHoe reHeTnyeckoe CBUOETENLCTBO,
noATBepXaatLlee ydactTve xenesa B aganTUBHOM
MMMYHHOM OTBETE YenoBeka, Moy4eHo B pe3dynsrate
aHanuM3a pes3ynbTaTtoB  WCCNEedoBaHMsl  YreHOB
oByx cemen u3 Kyesenta mn CaygoBckown ApaBuu,
XapaKTepu3ayLNXCcsa TsHKenbiM MMMYyHO4Ee(ULMTOM
N MOBbILLIEHHOW BOCMPUUMYMBOCTLIO K WHAEKUMAM
N paHHen cMmepTHocTbio [17]. Bbino obHapyXeHo,
4YTO y 3TUX Nodent MMmeetcs runopdHasi Mytaums
B peuentope TpaHcdeppuHa (TFRC), reHe,
kogumpytowem TFRC 1. Ota MyTaums CHwxaet
3(pPeKTMBHOCTb nornoLleHns UMMYHHbBIMU
KneTKkamu >xenesa, CBSI3aHHOTO C TpaHCHEPPUHOM,
M3 KpoBOTOKa. HecmoTpa Ha nogaepxaHue
HopManbHoro konuyectea T-, B-, NK-kneTok, y aTux
nauMeHToB Habnwgancs gevumnT LMPKyNupyoLwero
I[gG ©n CcHwKeHMe KonMMyecTBa LIMPKYNMPYHOLNX
B-KMETOK NamMATn U HenTpodunos. Kpome Toro in vivo
nponudpepaums T- n B-knetok gemoHcTpupoBana
OedeKTbl, KOTopble MOXHO Oblio Obl MCnNpaBuUTb,
obecnevnB cynpadguanonormieckme KoHUeHTpauum
3MeMeHTapHOrO Xenesa, TeEM caMblM NpegoTBpaLLas
HapyLieHus pyHkumm TFRC [18].

Mpn um3yyeHun nokasaTenss Koppensuuu
KonmyecTBa reMorrnodvHa kposu u knetok CD3+CD8+
nMmcounToB B UCCregoBaHWM Obina  BbisiBNEHa
cnabas nonoxurtenbHas cea3b (r=0,21; p=0,08) (puc.
3). PesynbraThbl aHanu3a nokasaTternen remornobuHa
n knetok CD3+CD4+ nokasanu oOTCyTCTBUE
Koppensauum (puc. 4).
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PucyHok 4 — Tllokasatenun knetok CD3+CD4+ B
3aBMCUMOCTU OT KONMYeCcTBa reMornobunHa B KpoBK

MmetoTca ny6nvkaumm no  M3y4YeHuto
abcontoTHOrO U PyHKUMOHanNbHoro  gedumumTa
Xernesa M ero BAMSIHAS Ha VMIMMYHHYK CUCTEMY.
Heckonbko 063opoB npownbix net [19, 20]
NPennoXunn pasnmyHble MexaHn3Mbl, MOCPEACTBOM
KOTOPbIX HU3KUA YPOBEHDb Xernesa MOXeT BnusATb Ha
afanTuBHBLIN UMMYHUTET. B HekoTopbix Mopensix
XKMBOTHbIX 1 KNETOK AeduumT Xenesa bbin cBa3aH c
HapyLleHMeM akTvBaumm n nponvdepauun T-KNeTok.
B HekoTopbIX MCCneaoBaHUAX AeuLMT Xenesa Bnusn
Ha KONMYyecTBO UNu yHKUM0 B-KNeTok, -CHMxXas ux,
B HEKOTOPbIX HET. Bo MHOrMX 13 aTuUX nccnegoBaHuii
MCMNOmnb30Banucb  yCcTapeBLUME METOAbl  OLEHKM
MMMYHHOrO OTBETA W Y4acTo MCMonb30Banuncb
Xenatopbl Kenesa [N CHWKEHWs OOCTYMHOCTU
Xeresa, 4YTO OrpaHu4MBano WX UWHTepnpeTaumio,
MOCKOSbKY XenaTopbl He SIBNAKTCS 3KBUBArEHTOM
hU13MONOrNYECKOMY CHDKEHWIO OCTYNHOCTM Xenesa
TpaHcdeppuHa [21, 22].

OpHako 3a nocnegHve pgecAtuneTve Bce
fonbllee  4YMCNO  XOPOWO  CMNaHWPOBAHHbIX
nccrieqoBaHn  NMpedocTaBuiio  HOBble  CBEOEHWS
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O BMWSIHUM OFPaHWYEHWs Xenesa Ha afanTUBHbIN
nmmyHuTeT [18, 22, 23]. KuTanckoe nccrnenosaHue
[22] nogyepkHyno 3HayeHue Xernesa B akTMBauLuu
umknnHa E v nponudepaumm B-knetok. o cpaBHEHMIO
C KOHTPOSbHbIMW MbILLAMK, Yy MbILEN C AedruunuToM
Xernesa u3-3a AveTbl Habnoganocb 3HavMTernbHoe
CHWXXEHME LMPKyNupytowmx 3penbix B-numdountos
n 3penbix B-nnmdountoB B KocTHOM Mo3re. OgHako,
nonynsaumsi Hespenbix B-numdountoB B KOCTHOM
MO3re ocTaBanacb HE3aTPOHYTOMN.

Frost et al. Habntoganu ocnabneHHble peakuum
aHTUTEN y NOpocAT ¢ Aedununtom xenesa. Pactywue
nopocsTa BbICTPO CTaHOBSATCSA Xene3onedUUUTHBIMU
N aHEMWYHbIMW, €CNN UM HE BBOAMUTb Xeneso [24].
3atem Frost et al. m3yyanu Mblwen, y KOTOPbIX
MUHUrencuavH Bbi3Ban rMnoeppemMmio 1 KoTopble
NOABEPITNINCL PECMMPATOPHON MHdEKUUN BUpyca
rpunna A. Fmnogeppemus ocnabuna T-KNETOYHbIN,
B-KNeTouHbIn N HEeNTpanusylLwmin OTBET aHTUTen
Ha WHpekuno. Y Mblllen ¢ runodeppemMmnen
Habnoganock MeHbLLEe BUpYycCneungmnyeckmx
CD8 T-knetok B cerie3eHKe W JErkux, MeHblue
aKcnpeccupylowmux rpaHsuMm B ceneseHouHbix CD8
T-kneTok U MeHblle T-OonnUKYNspHbIX XennepHbIX
knetok (Tfl), aHTureH obpaboTtaHHbix CD44+, CD4-
knetok n GC B-knetok B NnuMdaTmnyeckunx ysnax [24].

Mocne npumeHeHus BA[L «llaHToremaroreH
XUOKUA» B KPOBU KeHLMH | (OCHOBHOM) rpynmbl
OTMeYanocb [OCTOBEPHO YBENUWYEHME CPedHero
copepxaHusa remornobuHa B aputpoumtax (MHC) c
26,04 0o 28,53 nr (p=0,001) n cpenHen KOHUeHTpauun
remornobuHa B aputpountax (MCHC) c 303,45 mo
312,90 r/n (p=0,001). CpegHuit 06beM 3pUTPOLNTOB
yBenuuunca ¢ 85,56 po 88,64 ¢dn (p=0,01).
3aperncTpMpoBaHo  LOCTOBEPHOE  YMEHbLUEHUE
pacnpefeneHne apuTpountoB no obvemy (RDW-
CV) c¢ 15,07 po 13,71% (p=0,05) u komnu4yecTBa
petukynouuTtos ¢ 0,58 o 0,5% (p=0,05%).

B «kpoBu yyacTtHuy |l (KOHTpoOnbHOM) rpynne
nocrne pekoMeHZauun MNPaBUSIBHOTO  MUTAHWUS
OTMEYaeTCcsl He3Ha4MTerNnbHOEe YMEHbLUEHNE TEMO-
rnmobuHa co 117,18 r/n po 116,24 r/n, HeaHa4YnTeNnbHOE
CHWXEHVWE 3pUTPOLMUTOB U  PETUKYNOUWUTOB, a
Takke rematokputa 0e3 [OOCTOBEPHbLIX PasnUymn.
OTmMevaeTcsa He3HaUYMTENBLHOE YBENUYEHNE CPEOHETO
copepxaHusa remornobuHa B aputpountax (MCH)
C 26,46 nr go 27,52 nr n cpegHen KOHUEHTpauumn
remornobuHa B aputpoumTtax (MCHC) ¢ 302,97r/n o
304,66 r/n 6e3 gocTtoBepHbIX pasnuuunin. CpegHuit
obvem apuTpounToB yBenuuunca ¢ 85,63 dn go
86,52 hn, OOCTOBEPHbLIX Pa3fiMyuUi HE BbISIBNEHO.
Habnioganocb He3HauuTeNbHOE YBENUYEHWE pac-
npenenexne aputpountos no oovemy (RDW-CV) — ¢
13,94 0o 14,36%.

Takum obGpasom nocne npuema BA[
«lMaHToremartoreH >XuMakuny» Obino 3aduKCMpoBaHO
yrnyylleHne TakuMx MoKasaTenen, kKak cpegHsis
KOHLEeHTpauuss remornobuHa B apuTpoumTax u

Meouyuna u sxonoeus, 2026, 1

cpefHuii 0Obem 3pUTPOLMTOB, @ TakkKe OMMCaHHblE
Bbllle pe3ynbTaTbl B OTHOLWEHWMM T-nMmMdouuToB
xennepoB (CD3+ CD4+), yto gokasbiBaeT adpdek-
TUBHOCTb MCNOMb30BaHWs 4o6aBku B nedeHun XXOA.
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Recent studies indicate that iron deficiency and low serum iron levels (hypoferremia) not only cause
anemia but may also impair adaptive immunity and reduce the efficacy of vaccination. In recent years, the
mechanisms of action of products derived from antler deer farming and their potential applications in preventive
and rehabilitation programs have been actively investigated. From a therapeutic perspective, the development
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of complex preparations based on maral antlers, as well as plant- and mineral-derived products (biologically
active supplements (BAS) is considered promising. In the context of urban living and diets dominated by
processed foods, the use of BAS becomes increasingly relevant.

Aim. To assess the impact of the biologically active supplement «Liquid pantogematogen» (Zaru Pfarm,
Republic of Kazakhstan), on cellular immunity indicators CD4 and CD8 in women of reproductive age suffering
from iron deficiency anemia.

Materials and methods. The study included 66 women aged 18 to 49 years. All participants were
randomly assigned to two groups: Group | (main) — 33 women; group Il (control) — 33 women. The main
group received the biologically active supplement «Liquid pantogematogen» at a dose of 15 ml twice daily
for 14 days. The control group was advised to maintain a healthy lifestyle and adhere to a proper diet for iron
deficiency anemia. On days 18-20 follow-up testing of blood parameters was performed as scheduled.

Results and discussion. Examination of immune system cells in the main group revealed an increase
in the total lymphocyte population CD3+ from 68.53 to 71.90. An increase was also observed in cortical
thymocytes (double-positive lymphocytes) CD4+CD8+ from 1.18 to 1.96. The subpopulation of CD3+CD8+
cells rose from 36.30 to 37.96. A significant increase in T-helper cells CD3+CD4+ was noted — f rom 50.25 to
60.16 (p=0.001). No statistically significant differences were observed in the control group.

Conclusions. Following the use of pantogematogen, the level of CD4+ T-helper cells increased from
50.3% to 60.2% (p=0.001).

Key words: liquid pantogematogen; cellular immunity; T-lymphocytes; iron deficiency anemia; women
of childbearing age
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CoHfbl 3epTTeynep KepceTkeHaen, TeMIp TanLWbIfbiFbl MEH CapbICyNblK TEMIP A€HreliHiH ToMeH 6ornybl
(rmnodeppemus) Tek kaHa aHeMUsIFa SKeNiM KaHa KoMMal, COHbIMEH KaTap Xype nanga 6omnfaH MIMMYHUTETTIH,
arncipeyiHe keHe BakUMHaUUsa TMIMAInNiriHiH TeMeHaeyiHe ceben 6omnybl MyMKiH. COHFbI XXbINAapbl MyRi3ai OyFbl
Lapyallbifblfbl ©HIMOEPIHIH 8cep eTy MexaHn3Maepi MeH onapabl NpodunakTuKanblk xxaHe peabunmTtaums
bargapnamanapbiHga KongaHy MyMKiHAIKTepi 6encenai Typae 3eptrenyne. Tepanusanblk TypFblAaH anfaHaa,
Mapan MyRisiHeH, coHaan-aK eciMaik neH MUHepanabl TEKTEri eHiMaepaeH TypaTbiH KeweHai npenapatTap
— buonoruanblk 6enceHai kocnanap (BBK) xxacay ngescbl 6onawarbl 30p. Meranonuc xafaanbiHOa XXeHe
XapTbinan ganbiH TaFamgapMeH TamakTaHy kesinge BBK kongaHy e3ekti 6ona Tycyae.

3epmmeydiH makcambi. KasakctaH Pecnybnukacel, AkTtebe ob6nbicbl, MapTek ayamaHbl, KasaH
ayblInbliHOafFbl «38py» KoXarnbIfblHAA OHAIPINTEeH CyMbIK NaHToreMaToreH buonorusanbsik 6encenai KocnacbiHbIH
TeMipTanuwbinblK aHEMUSICBIMEH ayblpaTbliH depTunbAi xacTarbl anengepdid CD4 xoHe CD8 acyllanbik
UMMYHUTET KOpCETKILUTEPiHE acepiH 3epTTey bonbin Tabbinagbl.

Mamepuandap xoHe adicmep. 3eptTeyre 18 6eH 49 xac apanbifbiHaarbl 66 arien KaTbiCTbl. bapnbik
KaTbICyLUbINap Ke3nencok ipiktey aaicimeH eki Tonka GeniHai: | (Herisri) Ton — 33 anen; Il (6akbinay) Ton —
33 anen. Herisri Tonka «lMaHToremartoreH cyibik» ouonorusanbik 6enceHai kocnackl (BBK) kyHiHe 2 peT, 15
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Mn kenemiHge, 14 kyH Gonbl Kabbigay yCbiHbINAbl. bakbinay ToObiHa TeMipTaniwibiiblK aHeEMUSA KesiHae
canayatTbl eMmip canTblH YCTaHy XXoHe OypbiC TaMakTaHy YCbIHbINAbl. [MaHToremaTtoreHai KkadbingaraHHaH
KeniH 18-20 KyH apanbifblHAa KaH KepceTKIlITepiHe kanTa 3epTTey XKyprisingi.

Hemuxxenep xeHe marnkbinay. VIMMYHAbIK >Xyle acyllanapblH 3epTTey GapbicbiHOa Herisri TonTa
Keneci earepictep aHbikTangbl: CD3+ >annbl numdounttep nonynsaumsicel 68,53%-gan 71,90%-ra geniH
apTTbl. COHbIMEH KaTap, TUMYC KblpPTbICbIHbIH, KOocapsbl No3uTueTi numdouunttepi (CD4+CD8+) 1,18%-aaH
1,96%-Fa geniH xorapbinagbl. CD3+CD8+ xacywanap cyononynsuuscel 36,30%-gaH 37,96%-fa aeniH ecTi.
EH eneyni e3repic CD3+CD4+ T-xennep acywanapbiHblH AeHrevinge 6ankangbl — 50,25%-0aH 60,16%-fa
aeniH aptTbl (p=0,001).

Bakbinay TOObIHO@ Oyn kepceTkiwTep GowWbiHWA CcTaTUCTUKanblK TypfFbldaH MaHpl3bl  6ap
anblpMaLLbITbIKTap aHbIKTaIfaH oK.

KopbimbiHObI. MaHToreMaTtoreH KkongaHraHHaH keriH CD4+ T-xennep xacywanapbiHbiH aenreni 50,3%-
naH 60,2%-ra geriH apTkaHbl 6ankangbl (p=0,001).

Kinm ce30ep: CyMbIKTbIK MAHTOreMaToreH; XacyLlanblk UMMYHUTET; T-NnuMdounTTER; TEMIPTaNLUbINbLIK
aHeMus; pepTUngi xKactarbl anengep

78



JKOJIOTUS U TUTHECHA

© KOJIJNIEKTUB ABTOPOB, 2026

YK 316.6
DOI 10.59598/ME-2305-6053-2026-118-1-79-87

A. X. KynanbepreHoa®" 2*, M. . KabakoBa?, ). K. MaHap6ekoBa?, A. A. Basap6aeBa®,
A. C. XXapac6aeBa*

NMCUXONOrMM4YeECKUE U COLUMNATIbHO-AEMOINPA®UNYECKUE OAETEPMUHAHTbI KAYHECTBA XXU3HU
CEMEW C JETbMU C OHKOMEMATOJOM'MYECKUMU 3ABOJIEBAHUAMM

'HAO «Kasaxckui HauuoHanbHbIi MeguuuHckmin yHuBepcuteT um. C. . AcdeHgusipoa» (050012,
Pecnybnuka KazaxctaH, r. Anmatsbl, yn. Tone 6u, 94; e-mail: info@kaznmu.kz)

2HAO «Kasaxckun HaumoHanbHbin yHuBepcuTeT M. anb-Papabu» (050040, Pecnybnuka KasaxctaH, T.
Anmarbl, np-T anb-®apabwu, 71; e-mail: info@kaznu.edu.kz)

SHayuHbln ueHTp neavatpum n aetckon xumpyprum (050044, Pecny6nuka KasaxctaH, r. Anmartbl, Np-T anb-
®apabu, 146; e-mail: pediatria@med.mail.kz)

“HaumoHanbHbIA Hay4YHbIA LeHTp MatepuHcTBa u getctBa KO «UMC» (010000, Pecnybrnuka KasaxcTaH, T.
AcTtaHa, np-T TypaH, 32; e-mail: bgnncmd@bk.ru)

*AnmxaH YXakaH6aeBHa KypganbepreHoBa — HAO «Kasaxckuin HaumMoHarnbHbI MEAULUMHCKUIA YHUBEPCUTET
um. C. [O. AcdenausapoBay; 050012, Pecnybnuka KasaxctaH, r. Anmartbl, yn. Torne ©u, 94; e-mail:
kudaibergenova.a@kaznmu.kz

Llenb. TepBUYHOE M3ydYeHME KayecTBa XU3HWM CEMEN C OEeTbMU, MMEKLLMMN OHKOreMaTonormyeckmne
3aboneBaHus.

Mamepuanbl u mMemodsl. Bcero B uccnegoBaHum npuHAnuM ydactve 60 naumeHToB go 18 ner,
HaXOOSALLMXCS Ha CTaUMOHAPHOM fevyeHnn B Hay4yHOM LeHTpe neamaTpum u AeTcKor xupyprium (r. Anmarsl,
Pecnybnuka KasaxcTtaH) n HaumoHanbHOM Hay4HOM LieHTpe maTtepuHcTBa u getctBa KO «UMC» (r. AcTtaHa,
Pecnybnuka KasaxcTaH), a Takke ux poautenein/onekyHoB unm 6abyLuek, OCyLLeCTBAAIOLLIMX CONPOBOXAEHNE.
C6op MHopmMauun ocyLLecTBRANCca ABYMsi cnocobamu: 3anofiHeHME 3NEKTPOHHOWM MCUXOMOro-coLmanbHo-
nemorpacdpmyeckon aHkeTbl 1 beceaa.

Pesynbmambl u obcyxdeHue. [ns ONPOLUEHHbIX Haubonee akTyanbHbIMW ObinvM  crneayowmne
Npobnemsbl: 3HaYUTENbHbIE U3MEHEHWS B 0Opase XWM3HW, (OUHAHCOBbIE TPYAHOCTU M HECBOEBPEMEHHas
anarHocTuka 3aboneBaHus. OTHOCUTENbHO CTAOUIbHBIM CBOE MCUXO3MOLIMOHANbHOE COCTOSIHME cuMTanu
46,7% pecnoHaeHToB, oaHako 41,7% onekyHOB COOBLLMMAN, YTO OHU CMPaBASANUChb C TPYAOM C cUTyauuen
B cembe, 11,7% OnekyHOB He CnpaBnsiMUCb CO CMOXMBLUENCHA cuUTyaumen. Yacto ncnonbdyemble MeToabl
CoBragaHus, no AaHHbIM ONpoca, BKMAYanu B cedbsa MonuTBy, UCNOMHEHWE XenaHui pebeHka, noaaepxky co
CTOPOHbI BrM3KuX Nogen.

Bbigodbl. Bbina BbisiBNeHa MOTPEBHOCTb B CO34aHMM KOMMMEKCHOro >XypHamna-pykoBogcTea Ans
naumeHTa u ero CemMbM, MPM3BAHHOIO YNPOCTUTb HaBUraumio B npouecce neveHus. 3amedeHbl OTaernbHble
cny4van HeNMOHNMaHNA U CTUrMaTU3aLMmM OHKONOTMYECKMX 3aboneBaHui, a Takke OTCYyTCTBME aAanTUPOBaHHbIX
METOAVK N5l UBMEPEHUSA Ka4eCTBa XXM3HN CEMEN C OHKOMNEeANaTPUYECKMMIN NaumMeHTamu.

Knovyeeabie crioga: Ka4eCTBO XU3HU; OCTPbIN NENKO3; KaYECTBEHHbIV aHanm3

BBEOEHUE CoBpeMeHHas MeauLUMHCKas npakTuka

CornacHo [aHHbIM MexayHapoaHOro  XapakTepu3yeTcsl KOMMIIEKCHBIM NOAX0A0M K aHanmay
areHTcTBa MO u3yyeHuto paka (MAUP, yupexaeHne BOCCTAHOBIEHWS MaUMeHTa: y4uTbIBaeTca  Kak
npu BcemupHon opraHv3aumy 3gpaBoOXpaHeHusi),  BMonornmyeckuii acnekT, Tak U cybbekTMBHAsA oueHKa
B MMpE 3aperncTpupoBaHo okono 20 MIH. HOBbIX  (PU3NYECKOW, MNCUXO3IMOLIMOHANbLHON, CcouManbHOm

Ccrny4yaeB pakoBbiXx 3aboneBaHui, 36 ThicAY U3
KoTopbIX 3admkcupoBaHbl B KasaxctaHe [1].
mobGanbHO, pak nerkMx sBnseTca Haubonee
pacnpocTpaHeHHbIM, HO B Bblbopke aeten ot 0 oo 18
NeT cambIM YaCTO BCTPEYAIOLLMMCS BUOOM OHKOMOTrMK
SABMSAOTCS NENKO3bl, YTO BBOAUT OHKOreMaTorormio B
hOKYC BHUMAHWUS MEXOYHApPOL4HOIO MELMULMHCKOro
coobLecTBa.

Meouyuna u sxonoeus, 2026, 1

dyHkumn. 3a nocnegHue 30 net, Gnarogaps Tpyay
MHOIMMX Y4YEHbIX OHKOIMOIMOB W OHKOremMaTorioros,
nokasatenb KayecTBa »XWU3HWM CcTan OOHUM U3
KIMOYEBbIX KPUTEPUEB OLIEHKW pe3yrnbTaToB Tepanuu
OHKOnornyecknx 3abonesaHun (3aknodeHne NCI
n ASCO ot 1996 r.), a uccnegoBaHusa B LAHHON
cdepe — MexayHapoAHbIM CTaHAapTOM Npu Npose-
OEHUN  KITMHUYECKUX MUCMbITAHUA NleKapCTBEHHbIX
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npenapaTtoB B OHkorornn (3akntoyveHne FDA ot 1985
r.). CamMoO MOHSATME KayecTBa XW3HU [ONTOe BPEMS
ObINo NpegMeToM ANCKYCCUN, T. K. €ro ObINo CIIOXHO
onepaunoHanu3npoBaTh B KOHKPETHbIX MHAMKaTopax,
UK Xe 3a KpUTEPUUN KayeCTBa XXMU3HU MPUHUManuch
NCKMNIOYNTENBHO Bronornyeckne unm matepuaneHble
acnekTbl [2, 3, 4]. Ha cerogHAWHUN aeHb Hanbonee
NnonHbIM OnpeaereHnemM cyUTaeTca crnegyollee:
«kadecmeo xu3Hu (KXK) — 3TO0 wuHTerpanbHas
XapakTepucTuka uU3nYecKoro, MncuUxosiorM4eckoro,
3MOLMOHANBLHOIo U coLUManbHOro PyHKLMOHMPOBaHUSA
300pOBOr0 MM BGOMBHOMO 4YeroBeka, OCHOBaHHas
Ha ero cyObekTMBHOM BocnpusaTMMy» [5]. [aHHas
JeuHMUMS  COOTBETCTBYET MOHATUIO 3[00pOBbS,
KoTopoe ObIno chopMynUpPOBaHO M MOCTYNMPYETCS
yctaBoM BO3 [6].

B Pecnybnuke KasaxcTtaH oueHka kadecTBa
XW3HW [OeTel C OHKoremartonornyeckumu 3abo-
neBaHUAMM ABMASETCA OOCTaTOMHO HOBbIM U Kpai-
He akTyarnbHbIM HanpasfeHueM, OfHaKo Maro

N3YyYEHHbIM! passutune MeanUnHbI NnoBbIWAET
BbDKMBAEMOCTb MauyneHToB, HO OTe4dYeCTBEHHbIE
KIMNMHNYECKME nNpPOTOKOJIbI HEe nNpeaycMmaTpuBaroT

nccneaoBaHNsa AMHAMUKM KadeCcTBa XXU3HM BO BPEMS
neYeHns n B nepuog ANHaMUYecKoro HabnwoaeHus.
CxopHasa npobnema cywectByeT B KasaxcTtaHe wu
B cdepe OLEHKM KavyecTBa XXWU3HU poauTenen unm
OMneKyHOB 4eTEN C OHKOOrM4Yecknmmn 3aboneBaHnsaMuU,
XxoTa B3aummocBaAsb Mexay KX  pogutenen u
300poBbeM pebeHka He pa3 obcyxaanncb B Hay4HOM
coobuwectee [7, 8, 9, 10, 11].

Llenb paboTbl — nepBUYHOE U3y4eHME Ka-
YecTBa XWU3HU CeMell C OeTbMW, MMEKLIUMU OHKO-
remaTonormyeckue 3aboneBaHus.

MATEPUAIbI U METOAbI

Bcero B nccnegosaHun npuHsann yvactue 60
naumeHToB A0 18 nert, Haxoaswmxcsa Ha cTaumoHap-
HOM IeyeHMM B HayyHOM LUeHTpe neauaTpum
n pgetckon xupyprum (. Anmatel, Pecnybnuka
KazaxctaH (42 naumeHta) wu HauuoHanbHOM
Hay4YHOM LieHTpe MaTepuHcTBa 1 getctea KO « UMC»
(. ActaHa, Pecny6nvka KasaxctaH (18 nauueHTOB)
C cepeavHbl OKTA0ps 0O KoHua gekabps 2025 r.,
a Takke UX popguTenen/onekyHoB wnu 6abyluek,
OCYLLECTBISIOLLMX CONPOBOXAEHME.

Tabnuua 1 — Bo3pacT OHKOMOrnM4eckux nauneHToB

OCHOBHOW KpUTEPUI BKITHOYEHUS B BbIOOPKY —
OHkonorus'y pebeHka ouarHoctTMpoBaHa BrnepBbIe, T. €.
3aborneBaHve He JOIMKHO ObINo ABNSATHCS PELIMONBOM.

B uenom, HecMOTps Ha OTHOCUTENBHO He-
OonbLUOE KONMMYECTBO PECMOHAEHTOB, B BblOOpKe
npencTaBneHbl pe3vaeHTbl MOYTU BCEX PErMOHOB
KazaxctaHa. Hanbornbluee konuyecTBO NauMeHTOB
NpubbLINM Ha CTauMOHapHOE NeYeHne U3 CreayoLmx
ropogoB u obnacten: Anmatbl (10 4enosek),
TypkecTaHckass obnactb (8 perten), LbiMkeHT wu
AnmaTtuHckas obnactb (Mo 6 4yenoBek), AcTaHa U
XKetbicyckaa obnacte (no 5 uenosek). U3 gpyrnx
permoHoB npubbinn no 1-3 pebeHka. B ropopax
npoxveanu 38 13 60 cemei, B CENbCKOM MECTHOCTN —
22 ceMbM.

Hetckass Bblbopka 6bina cbanaHcmpoBaHa
no nony: 36 (60%) manbumkoB u 24 (40 %)
OeBo4kn. BospacT oHkoneanaTpmMyecknx nauynmeHToB
BapbupoBarcs B npegernax or 2 go 18 nert (tabn. 1).

Octpbii  numcobnacTHbIn ~ nenkos  Obin
anarHoctmpoBaH y 51 (85%) pebeHka, ocTpbIn
MuenobnacTHbin nerkos —y 9 (15%) geten.

BocHoBHOMAEeTENBCTaLMOHape CONPOBOXAanmu
poauntenu (56 4ernoBek), valle BCero 3T0 MaTepw,
B HEKOTOpbIX cnyyasx — 6abywku (4 4yenoseka).
Bbibopka onekyHOB Obinia MeHee cbanaHcupoBaHa
B reHAepHOM acnekte: 52 >XeHLWHbl U 8 MY>X4YUH.
CpegHuii  Bo3pacT onekyHoB cocTaBun 39,7 T.
MpoJomKUTENBbHOCTL NpPebbiBaHUSA UCMBITYEMbIX B
YUYpEXAEHUSAX 30paBOOXPaHEHNsT BapbMpoBanach ot
HEeCKOIbKUX KOMKo-aHeW/Heaenb Ao 6 mec. 1 bonee u
3aBucena oT AnarHosa, NPoToKomna 1 atana NeyeHus
(Tabn. 2). Takke cnegyeT OTMETUTb, YTO fleyeHue
OeTen C OCTPbIM NENKO30M ABNAETCS ANUTENbHbIN
N CMNOXHbIA BO MHOMMX OTHOLUEHUSIX MPOLLECCOM.
OTOT npouecc XxapakTepusyeTcsl BblIHYXOEHHbIM
NPOAOIXMUTENbHLIM NpebbiBaHNEM B CTauuoOHape,
Korga GonbHULA CTAHOBUTCS «BPEMEHHBLIM JOMOMY,
OTKa30M OT NPUBbLIYHOIO 0bpasa XM3HW And geTen n
poauTenen, cMeHon o6CTaHOBKU, OTPLIBOM OT CEMbM
N poAHbIX, OOMbLIMM KOMMYECTBOM OrpaHuUYeHui
(oT cBoboabl NnepeaBwKeHMs OO0 edbl), aganTauunen
K HOBbIM YCMOBWUSIM >XWU3HWU, U3MEHEHUSIMU B huran-
YECKOM M NCUXOIMOLMOHANbHOM COCTOSIHUM AETEN U
poanTenen/onekyHoB.

OCHOBHbIMU MeToaamm nccnenoBaHus
ObINMM NMUCbMEHHBbIM onpoc U Gecena, KOHKPETHLIM

KonunyecTtBo geten
BospacTt nauuneHToB
abc. %

2-4 net 11 18,3
5-7 net 13 21,7
8-12 net 19 31,7
13-18 net 17 28,3
Bcero 60 100

80



JKOJIOTUS U TUTHECHA

Ta6nuua 2 — MNpoJormk1TenbHOCTb NpebbiBaHNs B cTauMoHape

. Bpemsi npebbiBaHMs B cTauuoHape .
KonnyecTtBo cemei P P 4 P % ot obLen BbIGopkM
Ha MOMEHT MUCCneaoBaHus

8 cemen MeHee 1 mec. 13,3%

16 cemen ot 1 oo 3 mec. 26,7%

13 cemen oT 4 0o 6 mec. 21,7%

23 cembu oT 6 mec. n > 38,3%
WHCTPYMEHTOM — MNCMKXOroro-counansHo-gemorpa- [1poBepkaaHHbIX Ha HOpMarnbHOCTb pacnpeneneHns

onyeckasi aHkeTa, paspaboraHHasa M. 1. Kabakoson,
A. XK. Kyoanbeprenoson, XX. K. MaHapbekoson u
A. C. XXapacbaeBow 1 coctosiias u3 12 Bonpocos
ansa geten n 13 BoNpocoB Ans poguTenen/onekyHoB
WY 3aKOHHbIX NpegcTasuTenen. B uenom, BONpoChI
a@HKEeTbl HanpaBneHbl Ha W3ydeHue coumanbHo-
aemorpauyeckux M MCUXONOrMYecknx acnekToB:
MecTa XWUTeNbCTBa, obpas3a >Xu3Hu, (PUHAHCOBbIX
TpygHocTen, HaMMuMss M CBOEBPEMEHHOCTU
OnarHoCcTukM  3aboneBaHusi, NPOAOIPKUTENBHOCTU
neyeHusi, NCUXOIMOLIMOHAIBHOIO COCTOSAHUS AeTen
N WX poguTenen/onekyHoB (2 WMEHHO, Kak OHU
cnpaBnsTCs C cuTyaumen 6onesHun, KTo ToMoraeT UM
B CMOXHOW XXU3HEHHOW CUTyauun MNCUXONOrMYecKu,
dusndecknm, mMaTepuanbHO, MOCKOMbKY MpoLecc
NeYeHNss OHKONOrMYeckMx 3aboneBaHun AOnUTCA
OYeHb JOoNro (Mecsauamu, rogamu), Kakme MeTofbl
camocoBnagaHusi UCMOoNb3yoT poauTenn) u ap.

MpurnaweHHbIM poauTensm/onekyHam Obinm
npegocTaBneHbl  BOMPOCH!  MCUXONOro-coLmanbHo-
aemMorpaduyeckon aHkeTbl ANS O3HAKOMMEHUs, a
TakkKe pa3bsiCHEHbI Lienu uccrnegoBaHus. B cniyvae
NONMOXUTENbHON 0BpaTHONM CBSA3M MM Npeanaranoch
nognucartb MHPOPMUPOBAHHOE Corfacue Ha yjacTune
B uccnegoBaHun. Bonpocbkl aHkeTbl M dopma
MHOPMMPOBAHHOIO cornacus nonyyunm ogobpexHve
nokaneHoro atnyeckoro komuteta (J1I9K).

Pogutensam/onekyHaM OHKOremMaTonornyeckmx
NauveHToB  npegnaranocb  noyyactsoBaTb B
NCCNeaoBaHUN KavyecTBa XWU3HW: MpegocTaBnsinnch
BOMPOCHI @aHKETbI AN 03HAKOMITEHUS, Pa3bsCHANUCH
Lienuv 1 3agaym nccrnegoBaHust, 06 bSICHANCS anropuTm
nposedeHna onpoca. B cnyyae nonoxuTensHowm
obpaTHOW CBA3W, 3aKOHHbLIM NPEeACTaBUTENSIM AeTeNn
npeanaranock nognucate WH(OPMUPOBAHHOE COT-
nacuve Ha y4acTue B nccrniegosaHum. [ocne atoro nm
OTNPaBNANNCL BONPOCHI aHKeTbl B oopmaTe Google
Forms. B cnyvae HeOgoMOHWUMaHWIN, ONEKYHbl MO
obpatuTbcs K ncuxorory 3a nosicHeHusimu. [pwu
XernaHuy poguTenu NauMeHToB UMENU BO3MOXHOCTb
NoAennTbLCA CBOMM OMbITOM MpebbiBaHMsA B CTaLMo-
Hape n obpaTHOW CBA3bD 00 aHkeTe C wuccre-
Josatenem B hopmMe Gecebl.

MogroTtoBka, KOAMPOBKA AaHHbIX U HEKOTOPbIE
pacdeTbl npoussoaunuck B nporpamme MS Office
Excel. Ctatuctudeckass obpaboTka BbINOMHsNach
npu nomowm naketa IBM SPSS Statistics 23 Bepcun.
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nposepsnack npy nomoLmn kputepus Konmoroposa —
CwmupHoBa. bbino yctaHoBneHo, 4To pacnpegeneHve
He £BMSETCS HOpMarnbHbIM, MO3TOMY danee
NPUMEHANNCb HenapameTpuyeckue kputepun. [Ons
CpaBHeHus rpynn ucnomnb3oBanucb: U-kpuTtepui
MaHHa — YuTHu (ans aByx BblGoOpok), H-kputepuii
Kpyckana — Yonnuca (gns tpex u 6onee BbIGOPOK).
KoppensunoHHbIA aHanu3 AaHHbIX MPOBOAMUICH Npu
NnoMoOLLM KO3(pPULMEHTA PaHroBOW KOppensaumnn
CnupmeHa.

PE3YIbTATbI U OBCYXXOEHUE

Pabota — at0 gocTtatodHo 6Gonblias YacTb
XM3HW COBPEMEHHOro yernoseka. oTtomy cuTyaums
bone3Hn pebeHKa, Kak MNpaBWro, OTpaxaeTcsd Ha
TPYOOBOW 3aHATOCTM poguTenem wwnu  ppyrux
yneHoB cembu. Ecnm 24 (40%) pecnoHgeHTa
paHee He paboTtanu (M3 HUX — 1 NeHcuoHep) Wnu
ABMSATCH MHAMBUAYANbHLIMW NPeanpuHMMaTensmMmn
(1 yenosek, 1,7%), To 32 (53,3%) onekyHa NpuUHANK
pelleHne OTNOoXWUTb paboyne 006s3aHHOCTU: B3SATb
otnyck (onnaymBaembii — 1 (1,7%) 4denosek, 6e3
copepxaHusa — 8 (13,3%) 4enosek, AeKpeTHbIN — 1
(1,7%) yenoBek), obopMUTb BOMBHUYHBIN NIUCT — 5
(8,3%) yenoBek, yBonuTbCA C MecTa paboTtbl — 17
(28,3%) 4yenoBek, NepeLuny Ha YacTUYHYHO 3aHATOCTb
—2(3,3%) yenoseka, Ha yaaneHHbI oopmat paboTbl
-1 (1,7%) conpoBOXaaroLLMNA.

Kak MOXHO 3amMeTuTb, COMPOBOXAEHWe
OHKOMeaMaTPUYeCKMX NauMeHToB — 3TO OTBETCT-
BEHHbI W MHOroacrnekTHbl MpoLuecc, KOTopblIn
3aHMMaeT BCe BPeMs OnekyHa — MHOorga poavTenu
camu He MOryT AOBepuUTb yxon 3a pebGeHKOM Komy-
nMbo ApYroMy, HO 3a4acTyld MM HWUKTO He MOXeT
oKasaTb Takyl nomoub. Tak, 45 (75%) uenosek
ABMANUCb  OGECCMEHHbIMM  CONPOBOXAAKLLMMM,
15 (25%) conpoBoxgarwlwmx npucMaTpyMBanuT 3a
OeTbMU MOCMEHHO: MeHAnucb pa3 B mecsay — 14
(23,3%) npucmaTpvBalWmUx 3a OETbMU UNU pa3 B
Hegento — 1 (1,7%) conpoBoXaatoLLMIA.

Mpn  oueHke  CBOEro  3MOLIMOHANbHO-
MCMXOMNOrM4YecKoro COCTOSIHUSA B Lenom,
conpoBoXgatolime OTMETUMN, YTO WCMbITbIBAOT
OonbLUOoN cTpecc B cBsA3N ¢ 6onesHbto pebeHka. Tak,
7 (11,7%) yenoBek OTBETWMM, YTO HE CMPABMSIOTCA:
UM  TSDKENO, OHWM  YYBCTBYKT yCTanocTb OT
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npoucxogsiero, «Bce Haanunocb». 25 (41,7%)
PECMOHOEHTOB 3aMETUnM, YTO ChpaBnAsiOTCSa C
TPYOOM: 4acTo NrayyT, NEPEXUBAOT, HO CTaparTcs
COEPXUBATb HEraTuBHbIE MbICIM M amouun. 28
(46,7%) OMpOLUEHHBIX CYMATaNKU, YTO CIIOXHas
cuTyauus ux 3akanuna: 6ombluylo YyacTb BpemeHu
UM yaaeTcsa gepxaTtb 3MOLMU Mof KOHTPOMeM, Tak
Kak ux pebeHoK MCNbITbIBAET elle 6onbLUniA YPOBEHb
cTpecca, No3ToMy MM HYXHO ObITb CUrbHEE, YTOObI
nogaepxarb ero.

Cnocobbl  MCMXOMOrMYecKoro  CoBragaHus
C cuTyaumenn 6onesHn pebeHka ObIM pasHbIMK
ONS KaXdow cembM, OOHAKO BblAENsanvcb 1 obuime
MOMEHTbI. CambIM pacnpoCTpaHEHHbIM METOAOM
coBnafjaHusa ¢ cuTyaumen Obina mMonuTBa, K Hew
obpawanucb 44 (73,3%) pecnongeHTa. PagocTb B
ncrnornHeHnn nobbiX XenaHun pebeHka Haxogunu
25 (41,7%) OMpOLUEHHbIX: OHM CTapanucb Yalle
BbIXOOWTb Ha MPOrynkW, HaxoauTb Jrobumble
cnagocTu vnu urpywwikn v gp. K nogaepxke pogHbIxX
n BrM3KMX, YNEeHOB CeMbM, Opy3en, Kommer v ap.
Kak K crnocoby MnCUxXonorM4yeckoro CoBragaHus
npuberann 22 (36,7%) conpoBoxgatowmx. Euwe
22 (36,7%) 4denoBeka OTBReKanucb MNpv MOMOLUU
XyAOXECTBEHHOW NUTepaTypbl 1 KMHO, KOrAda 310 ObIno
BO3MOXHO. B obweHne ¢ pebeHkom norpyxanucb
18 (30%) 4yenoBek: OHM CTapanuCb MOHATb €ro
nepexviBaHns, Yalle urpany BMmecTe, obcyxaganu
KHUMM 1 ounbMbl 1 Np. Heobxogumo OoTMETUTb, YTO
3 (5%) yenoBeka perynsipHO MegMTUpoBanu, YTobbl
CNpaBUTbLCS CO CTPECCOM.

TpygHOCTU, C KOTOPLIMU CTanKMBaKTCHA CEMbM
C OHKOMeamMaTpUYeCcKMMU NaumeHTamMum, yHUKanbHbl U
yHMBepcarnbHbl 0OHOBPEMEHHO. C OOHOW CTOPOHbI,
aHamHe3 Kaxgoro pebeHka BknoYaeT B cebs
mMaccy (akTopoB, KOMOMHauUWM KOTOpbIX edBa v
MOBTOPSAIOTCA:  3KOMOTMUS  pPernoHa MNpOXMBaHUS,
reHetmka, OuocoumanbHble W MCUXONOornyeckne
OCODEHHOCTM >KU3HM NaumMeHTa U €ero Cembu, U
ap. C agpyroi CTOpoHbl, obuiee TeyeHne 6GonesHu
N MNpUYMEHSsIEMble MPOTOKOMbl FEYEeHNs B LIENIOM
OOVHaKOBbI, MOTOMY €CTb HEKOTOpble CXOACTBa,
nogAatoLLmMecs CTaTUCTUYECKOMY U KadeCTBEHHOMY
aHanudy. Tak, 00 OTCyTCTBMM  peneBaHTHbIX
CrneumnanncToB B PErMoHe MPOXMBAHWUS YMOMSIHYMNN
20 (33,3%) onpoLueHHbIX, 0 HECBOEBPEMEHHON Anar-
HocTuKe 3aboneBaHus — 24 (40%), o dmMHaHCOBbIX
TpyaHocTax — 27 (45%), 06 oTpbiBe OT APYrnX YNIEHOB
cemb — 24 (40%), O 3HAYMTENbHBIX U3MEHEHUSX
B obpase xwusHm — 29 (48,3%), O BbIHYXOEHHOM
nepeesge B ropog neveHns — 4 (6,7%), o
HeJoCTaTOMHOM  MHMOPMALMOHHOM MNOogAepXKKe —
1 (1,7%). Jivwe 2 (3,3%) onekyHa cuyuTanu, 4TO
BbILLENEPEYNCIIEHHbIE TPYOHOCTU MX HE 3aTPOHYMM
WM OHU WMeNnM HeobXxoauMble pecypchbl, YTOObI
3 PEKTUBHO CNpaBnATLCS.

Mpn aTOM, ONA pPe3naeHTOB  CEenbCKOn
MECTHOCTM Takue TPYAHOCTU, KaK OTPbIB OT CEMbM
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W W3MEHEHWst B TOBCEOHEBHOM 00pa3e XM3HM
Obiln cTatucTnyeckn 6Gonee aktyanbHbl (p<0,05)
MO CPaBHEHWUID C Pe3VAEHTaMU KPYMHbIX FOPOAOB.
CornacHo pesynbratam KOppensiLMoOHHOro aHanmaa,
yeM cTaple pebeHoK unM 4Yem [onblle Cembs
HaxoOWTCs Ha CTaUMOHAPHOM FeYeHun, TEM MeHee
BblpaXxeHa npobrema u3MeHeHus obpasa Ku3sHw,
4YeM 3HauuTenbHee PMHAHCOBbLIE TPYAHOCTU CEMbM,
TEM HWKe CyObeKTMBHasi OLEeHKa OMEKYHOM YpPOBHS
CBOEro COBMajaHusl ¢ cuTyaumen 6onesHn pebeHka.
Takve cnocobbl coBnagjaHusi, kak oblieHve ¢
POOHBIMU N BNN3KMMMK U MOFPyXeHne B obLueHne ¢
pebeHKOM 3a4acTyo MayT BMECTE (MMEKT CUMbHYHO
MONOXMTENbHYIO  KOPPEensiuui), 4To  NOo3BONSieT
NpPeanonoXuTb CyLLLECTBOBaHNE «COLMANbHOMO TUMna
COBaaHusi», CO3BY4YHOTO MO CMbICIY C BbIpaXKEHNEM
«rope Ha OBOMX — MOMropsi».

PaccmoTpeB pacnpocTpaHeHHble TPYAHOCTH,
HeoOXOAUMO YMOMSIHYTb U PEcypCbl, K KOTOPbIM
obpaluatoTcsa ceMby B cuTyauum 6onesHm (tabn. 3).

Tak, 51 (85%) cembsa umena Ty UM WHYKO
hbMHaHCOBYO MOAAEPXKKY U3 Pa3NUYHbIX UCTOYHMKOB,
B TO Bpems kak 9 (15%) cemen cnpaensnucb

CaMOCTOATEITbHO. MaTepmaanylo nomMmoulb B
OCHOBHOM OKasbiBaln onunskune POACTBEHHUKN
CO CTOPOHbI pOD,VITeJ'IEVI OHKOneamnaTpu4ecKkoro

nauveHTa, uHorga — Apysbs. MegwiHble NMYHOCTM
(Griorepbl M Op.) He okasbiBanu MOMOLLUM HUKOMY U3
OMpPOLUEHHbIX NaUNEHTOB. HEOBXOAMMO YTOYHUTL, YTO
cynpyr/cynpyra v uYneHbl CEMbW HE YYUTbIBANuUCb B
KauyecTBe UCTOYHUKA MaTepuasribHOM NOMOLLM, TaK Kak
npeanonaranock, YTo ceMbs Mena obLmii Groaxker.

Mcuxonornyeckass  nogaepxkka, B CBOK
ovepenb, C OCHOBHOM MCXoAura OT YSIEHOB CEMbMU
(cynpyra/cynpyrm n pgeten). COTPYOHUKN KITMHUKA
TaKKe SBUMUCb 3HAYMMbIM UCTOYHWKOM MOMOLLM,
TaK Kak MMEHHO OHW COMPOBOXAAIOT NaLMEHTOB Ha
MPOTSKEHUM  NIEYEHUsI, MOHMMAKOT OCOBEHHOCTM
npoTekaHns 6oNesHN U MMeKT pPerieBaHTHbIA OMbIT
06LLEHMS C APYTMMU OHKONOTMYECKUMM NauueHTamu,
4YTOObLI MOHATL NEpPeXnBaHUst pebeHka 1 ero onekyHa.
Jivwb 2 (3,3%) conmpoBOXgawLWmMx cyMTanu, 4To
HEe WMEeHT MCUMXONOMMYECKON MOMOLUM OT ApPYruxX
nogen U BbIHYXAEHbl ChpaBrsiTbCs CO CTPECCOM
CaMOCTOSITENbHO.

MHCcTpyMeHTanbHasa nopaepxka noppasy-
MeBana nogd coboli NoaMeHy onekyHa B CTauumo-
Hape: BPEMEHHOEe HaxoxaeHue ¢ pebGeHKoM, con-
poBOXOEHME ero/ee Ha npoueadypbl, BedeHue
HeobxoauMbIX 3anuceit U np. B gaHHOM acnekTe
MOMOLLLb CO CTOPOHbI APYrMX NtoAeN Obina 4OCTaTOYHO
Marna v ucxoguna B OCHOBHOM OT ORM3KMX YSIEHOB
cembM. MoYTH TpeETb PECNOHAEHTOB HE MENa TaKow
MOMOLLM BOBCE.

OueBNOHO, OMarHOCTMPOBAHHAs OHKOMOMMS —
3TO LUOK A5 KaXKJ0N CeMbU, O YEM He pa3 yNnoMUHamm
pecrnoHaeHTbl. W B cUTyauum cTpecca, Kak OHW camu
OTMETUNKM, KpalriHe HeobxoauMma WHOPMaLMOHHAs
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Tabnuua 3 — Nopaepxka opyrux fnoaen: Yactota ynoMMHaHus

WcTouHnkn nopaepxkn | MatepranbHasi NOMOLLb Menxonorudeckas VIHCTPyMEHTarbHas
nomoLLb noMoLLb
Cynpyr/cynpyra - 39 25
YrieHbl ceMbu - 33 12
PopactBeHHMKN oTua 39 18 5
PoacTtBeHHuKkn matepu 30 16 6
Opy3bsa cembu 17 17 -
COoTpyOHUKM KITUHUKN - 20 4
[MayneHTbl KNUHNKK - 13 6
Coceamn 6 3 -
Konnern 10 - -
locynapcteo 4 - -
doHAabI 2 0 -
MenouiiHble NMMYHOCTU 0 0 -
HesHakomble niogn 3 1 -
HukTo 9 2 18

nogaepxka: 4YTo W KOrda HyXHO caenatb, C Y4eMm
MMEHHO cTankusaeTcsa pebeHok, kak nogaepxartb ero/
ee 1 cebs, Kakme ecTb Cnyx0Obl MOMOLUM B pErnoHe
npoxusaHusi. C Opyron CTOPOHbI, MPW MONyYeHUU
KOHCYNbTaUMN U NEYEHNS B PasNYHbIX YYpeXOEHUsIX,
OMeKyHbl 4acTO  OKa3blBalOTCS  BbIHYXAEHHbLIMU
NOBTOPSATb BECb aHaMHe3 pebeHKa HeCKONbKO pas, Y4To
MOBBILLAET PUCK HE YNOMSIHYTb O BaXXHOM CUMMTOME
WV BPEMEHW ero nosiBNeHns u np.

B TO Bpems kak ogHM CEMbW CrnnadynBaoTcs
B cuTyauum GonesHn pebeHka, B ApYyrux cembsix
TONbKO OBOCTPATCA KOHMMMKTBI — UMEKT MEeCTO
OOHOCTOPOHHWE WUNWN B3aUMHble OBBMHEHUS Mexay
poauTensmMu,  OOMOMNHSOWMECS  OaBreHWeM  Cco
CTOPOHbI POACTBEHHWKOB. B HeKoTopbIX cryyasx
AoxoauT OO0 paspbiBa OTHOWeEHun. Wcxogs w3
NPaKTUYECKUX HabnogeHun: passog Yalile
WHULMNPYIOT OTLbl, MHOTAA — OTKa3bIBasiCb OT CEMbM
MOIHOCTbIO, B APYINX CryYasx — OTKa3bIiBasiCb TOMbKO
oT pebeHka c oHkonormen. Npobrnemy Henb3s Ha3BaTb
pacnpoCcTpaHEeHHOW, OA4HAKO CyLEeCTBOBaHWUE TaKuX
KencoB ykasblBaeT Ha psag Apyrux (HOEeHOMEHOB:
OTCYTCTBUE OCBEOOMIIEHHOCTU W, KaK CNeacTeue,
cTMrMaTmM3aums  OHKoMormyeckmx  3aboneBaHuw,
n3HavanbHO HU3KWUN pecypc MPOYHOCTM HEKOTOPbIX
CYMPY>XECKNX OTHOLLEHWI, coumanbHOe AaBreHne Ha
matepen u ap.

KpaTkocpoyHble nepepbiBbl Mexay Kypcamu
XMMuoTepanuM, BO  BpeMsi  KOTOpPbIX AeTu C
OHKOMOrM4yeckMMmn 3aboneBaHusIMM U UX POAUTENU
OTNPaBnalOTCA OOMOMW, Takke MOryT Bbl3blBaTb
TPYAHOCTU Yy CeMen, npuedkawlmx Ha redyeHue
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nsganeka. Npobnembl 3a4acTyto CBsi3aHbl UK C CaMOMN
noesakon (3aHMMaeT MHOroO BPEMEHU W/Unun Ooporo,
pebeHOK Nrnoxo cebsi YyBCTBYET B TPAHCMOPTE), UMK
C MOMCKOM [OCTYMHOIO CbEMHOrO XUMbs B ropoge
neveHusa (Anmatbl unu ActaHa). Hekotopble cembu
ObiNM BbIHYXXAEHbI MONMHOCTLIO MepeexaTb B ropos
nevyeHnss, 4YTo TaKkKe SABMSETCA [AOMONHUTENbHbIM
NCUXONOrMYeCKUM N (OMHAHCOBBLIM CTPECCOM.
MoBTOpsitOLIMECs  TpaTbl HA  aHanu3bl,
X KPaTKUM «CPOK TOOHOCTUY, TaKkKe SBMSKTCH
aKkTyanbHbIM (QMHAHCOBLIM CTPECCOM 11 CEMEN C
OHKOMeaMaTPUYECKMMM NaLneHTaMm, KOTOPbI TECHO
cBsi3aH C o0uwen aTtmMocdepon HanpsKeHHOCTH.
[aHHbI acnekT 0CODEHHO aKkTyarneH Ans ceMen, roe
OOWH 13 poauTenen He padoTan unu ObiN BbIHYXXOEH
OCTaBUTb paboTy — ypOBEHb 0OXOA4a COKpaTUIICS, B
TO BPeEMS Kak MOSIBUNUCb PErynsipHble pacxoibl Ha
aHanuabl. HekoTopble nauMeHTbl NOAPOCTKOBOrO
BO3pacTta OCTPO pearupylT Ha W3MEHEHWUs B
mMatepuaneHoM  OrarononyyMnm  CeMbM:  MOryT
NCNbITbIBATb CTbld U/WUNKN NPOSIBNATbL arpeccuto, ecnm
CEMbe OKa3blBalT (DUHAHCOBYIO MOAOEPXKKY.
«BbinageHne» conpoBoXaatoLwero B3poCcrioro
M3 CeMenHOM cucteMbl B LIENIOM He MNpoXoauT
fbeccnegHo, 0cCoBeHHO — ecnu ecTb  Apyrue
HecoBepLUeHHoNeTHNe aetn. Kak 6bino ynoMsHyTo
paHee, OOMbLUMHCTBO OMEKYHOB — 3TO MaTepu,
KOTOpble  MOSIHOLUEHHO 3aHMManuCb BeOEHUEM
X03CTBA W BOCMUTAHWEM [JETEW, MOTOMY WX
OTCYTCTBUE HEOOX0AMMO komneHcupoBaTb. OBbIMHO
NOLLEPXKKY OKasbiBalT 6albylkn ©n  OegyLuku,
CUBNVHIM  poauTenen, COBEPLUEHHONETHNE OETH,
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Opy3bs cemby 1 Ap. To eCTb, NPOUCXOQAT N3MEHEHNS
B )KM3HWN HECKOMNbKNX CEMEWN N MOKONEHWUN, HE TONMbKO
HyKrneapHOW poanTENbCKO-AETCKON CEMbMU.

C [Opyroli CTOpOHbI, paspblB MOXET ObITb
OonesHeHHbIM W Ans camoro pebeHka: OH/oHa
NPOJOIMKNTENBHOE BPEMS HaxoAWTCS B  KIMHUKeE,
He MOXET MpPUHMMATb Yy4yacTMe B  LUKOMbHbIX
mMeponpusaTuax u  Ap. WMHorga nauveHT  cam
OTKa3blBaeTCA OT OOLLUEHUS CO CBEPCTHWMKaMM, Tak
KaKk CTeCHSeTCA W3MEHEHWA B CBOEM BHELUHEM
BMAE, OLLYLLAET anocTb CO CTOPOHbI cobecenHuka
UnM B LENOM He 4YyBCTBYeT cebsi yCrblllaHHbIM.
B HekoTOpbIX crnyyasx OeTu HaxogdT MOHUMaHue
CO CTOPOHbl MEOMLMHCKUX COTPYOHMKOB, OPYrnX
OHKOMeamMaTpUYeCKMX MNauUMEHTOB U UX popuTenen.
OpyrMmMn cnoBamu, CO CTOPOHbI MOAen, KoTopble
3HaT W MNOHMMAKT crneundmky ux AuarHosa,
COCTOSIHMSI MOCne TepanuM U CBA3AHHbIX C 3TUM
nepexvBaHunii. 3TO CHOBa MOACBEeYMBAET npobnemy
HELOCTaTOYHOW MH(OPMMPOBAHHOCTM HacCerneHus
06 oHKonormdeckux 3aboneBaHusX W TPYAHOCTSX,
C KOTOPbIMW CTasnkuMBalTCHA naumeHTbl. HegocTtaTok
3PPEKTUBHON  KOMMYHUKALMM  MOXET BeCTU K
«OTYYXOEeHVIO BcneacTeue 6GonesHu», Tak  Kak
pebeHOK MCnbITbIBAET CyOLEKTMBHOE OAMHOYECTBO
B cuTyauum ©OonesHu, Adaxe KOraa OKpyxarolime
nblTalTCA nogaepXatb ero.

HepeOko XpOHMYECKMIA CTpecc Bbi3biBAET
cama «aTtmocdepa cTaumoHapay: OTCYyTCTBME XKMBbIX
YrOMNKOB BHYTPW MOMELLEHWI (pacTeHns, ManeHbkme
rMnoanfiepreHHble MMTOMUbl U Op.), OrpaHUYeHus
Ha TMpOrynkM MO Mpunexawen TeppuTopuu,
HeQOCTAaTOMHO  HacblleHHas cpega. Hanuune
UrpyLlek He Bcerga KOMMEHCUpyeT nepeyvncrieHHble
acnekTbl, Tak Kak AeTW UMEKT Apyrme uHtepecsl u/
WM He XOTAT OEenWTb MOHPAaBMBLUMECS WIPYLLKA C
OPYrMMY OeTbMU.

Jlnua, conpoBoxgatolwme geter, coobuiakoT
06 OTCYyTCTBMM MNOAXOQALMX YCIOBMIW N1 CBOETO
npebbiBaHMs B craumoHape. Ecnm  pogutenu
ManeHbKMX OeTel MOryT pa3MecTUTbCS Ha KOWke
BMecTe ¢ pebeHKoM, TO poauTenu AeTen nocrapLue
BbIHY>XOEHbl MCKaTb ApYyrMe BapuaHThbl (COH Ha nony,
npuobpeTeHne packnagHblx Kpoeaten). Cneayet
3aMETUTb, YTO CONMPOBOXAEHNE OHKOMEANATPUYECKNX
naumeHToB Noboro BospacTta — 370 HEOOXOAMMOCTb,
TaK KaK HYXHO CaMOCTOSATENIbHO BeCTUM y4eT
nonyyaemblX fekapcTB W npouenyp, JeyeHve
UMEET HenpusITHble, CTPECCOreHHble AN pebeHka

nocrneacTeust  (TOWHOTa, pBOTa, Temreparypa,
cnabocTb), XPOHMYECKNe 6onu HeraTMBHO
CKasblBAOTCS HA  MCUXONOTMYECKOM  COCTOSIHUM

aetei v ap. OpyrMMu crioBamu, nauyMeHTaM HyxHa
MHoOroacrnekTHasi rnoadepkka, BO3MOXHAasi TONbKO

Mpu HanmuMuun [OOBEPEHHOMO B3POCHOro, KOTOPbIN
OOIMKEH HAXOOUTLCS C HAMU B CTaLMoHape.

Ha ©Gonee cucteMHOM ypoBHe  Obinio
YCTAHOBMEHO, YTO AN  MpPOrpamMMHOro  Comnpo-
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BOXOEHUSI [OeTell BO3MOXHO BOCCTaHOBMEHue W/
WUNM co3faHve CaHaTOPHOro KOMMMEeKca, a Takke
peabunmMTaLMoHHbIX KOMHAaT. To ecTb, CyLUEeCTBYHOT
nepcnekTMBbl AONs paclUMpeHns MeOULMHCKON U
MCUXONMOrMYECKON MOMOLLM  OHKOMEAMATPUYECKUM
nauymneHTam n nx ceMbsam.

OepaHuyeHusi uccnedosaHusi. Heobxoanmo
3ameTnTb, 4TOo Joboe uccnegoBaHMe  UMeEET
€CTeCTBEHHble numuTbl. B gaHHoOM  cnyuvae,
KIMOYEBbIMY OrpaHNYeHUSIMI SBNSIOTCS: HEGoMbLIOE
KONMYECTBO MEPBUYHbIX NaLUMEHTOB B CTalMoHape
N WX COMPOBOXAAKLINX, KYNbTYPHbIE YCTAHOBKM
(HexxenaHue obecyxaaTb HEKOTOPbIE aCMEKThI NTeYeHNs
WA CUMMTOMBI), TPYOHOCTM B MAEHTUUKaLMM
HEKOTOPbIX MPOBNeM C TOYKM 3peHUs poguTenen
(metnm mnaglwero Bo3pacTa He BCerga MOryT TOYHO
06BSACHUTL OMNEKYHY, YTO OHM YYBCTBYIOT), COCTOSIHME
XPOHMYECKOrO CTpecca CTaHOBUTCS MPUBbIYHBLIM
Onsi CeMelt U OCNOXHSAET onpeaeneHne KOHKPETHbIX
npobnem, SBNSOLMXCS NMPUYNHON UX COCTOSTHUS.

BbIiBOAbI

1. BbisBneHa noTpeGHOCTb B CO3daHuu
KOMMIIEKCHOro MeOMKO-NCMXONOro-CoLmarnbHOro
XXypHara OHKOMOrMYecKoro nauueHta (OyMaskHbIN
N 3MEeKTPOHHbIN BapuaHThl), BKIOYawLero B cebs
crnepywwme  pasgenbl:  MNOWAaroBbI - anroputM
OENCTBUIA C NMUCbMEHHBIMW OOBACHEHUSIMU KaXX[oro
aTana, nNucT Ang 3anucu nctopum 6onesHn pebeHka,
GnaHk Ans 3anucu mHopmauuu ob aHanu3ax u
noceleHnsIX Bpada, namsatka rno MCUXONOrnyYecKom
NoAAepXKKe W nedarormyeckoMy COMpOBOXOEHMIO
pebeHka, namsaTKa-camonoMOLLb Afs  OMNeKYyHOB,
NMPOBEPEHHbIN CMUCOK NUTEPATYPbl HA perneBaHTHbIE
TeMbl, KOHTaKThI CITy>0 MomMoLLK.

2. 3ameyeHbl oTaerbHble cnyyau
CTUrMaTm3auum, OTBEPXKEHUS OHKoneamaTpuyeckmx
MauMeHToB M WX [WarHo30B, YTO OCHOBAHO Ha
HEMOHMMaHMN OHKOMOrM4yeckux 3aboneBaHun, unx
CUMMNTOMOB U NepeXnBaHUn geTen n nx pogutenen.
BcTpevatotcs  pasBogbl MO npuyuHe  GornesHu
pebeHka, coLmanbHoe AUCTaHuMpoBaHue 1 ap.

3. M3 npakTudeckux TpPyAHOCTEN yalle
YNOMUWHAIOTCA: PerynsipHole pacxofbl Ha aHanusbl,
noesakn OOMOM BO BpPEMS MepepbiBOB B JleYeHUM
(npobriemaTnyHO ANS XuTernen AanbHUX PerMoHoB),
HexBaTKka HEKOTOPbIX YCMNOBUN AMs HaxoXOeHus
COMNpPOBOXAAKLLEro B CTaumnoHape.

4. Okono NonoBuMHbI poauTenern CnpaBnsarTCS
CO CTPEeccoM, HO eLlle Ans NofoBUHbI COBMagaHue
nNpobnemMatuyHo: UM TSKENO, OHW YacTo nnadyT,
0OKa3blBaKOTCS BbIHY>XOEHbl CNpPaBnsiTbCs C HEKOTO-
pbIMU TPYOHOCTSAMU CaMOCTOSATENBHO, YTO yCUnueaeT
nx cyObekTUBHOE NepexmBaHne OgUHOYeCTBa.

5. OTcyTCTBYIOT HauWOHaNbHO aganTUPOBaH-
Hble aHKETbI/OMPOCHMKN Ka4eCTBa XMU3HWN poanTenen,
NMeLLUX AeTel C OHKONOrMYyeckMmy 3aboneBaHnsiMm
n/vnu HaxoOsWMXca B CUTyauuMu CTauMOHapHOro
neyeHus.
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PSYCHOLOGICAL AND SOCIO-DEMOGRAPHIC DETERMINANTS OF THE QUALITY OF LIFE OF
FAMILIES WITH CHILDREN WITH ONCOHEMATOLOGICAL DISEASES
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Aim. A primary study of the quality of life of families with children with oncohematological diseases.

Materials and methods. A total of 60 patients under the age of 18 who were undergoing inpatient
treatment at Research Center of Pediatrics and Pediatric Surgery (Almaty c., Republic of Kazakhstan) and
National Research Center for Maternal and Child Health of UMC CF (Astana c., Republic of Kazakhstan),
as well as their parents/guardians or grandmothers providing support, participated in the study. Information
was collected in two ways: filling out electronic psychological, socio-demographic questionnaire and a
conversation.

Results and discussion. The following problems were the most urgent for the respondents: significant
lifestyle changes, financial difficulties and late diagnosis of the disease. 46.7% of the respondents considered
their psychoemotional state relatively stable, however, 41.7% of the guardians reported that they could
hardly cope with the situation in the family, 11.7% of the guardians could not cope with the current situation.
Frequently used coping methods, according to the survey, included prayer, fulfillment of the child’s wishes,
and support from loved ones.

Conclusions. There was a need to create a comprehensive journal-guide for the patient and his
family, designed to simplify navigation during the treatment process. There have been isolated cases of
misunderstanding and stigmatization of oncological diseases, as well as the lack of adapted methods for
measuring the quality of life of families with oncopediatric patients.

Key words: quality of life; acute leukemia; qualitative analysis
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2«an-®apabu aTbiHOaFbl kasak ynTTblK YHuBepcuteTi» KeAK (050040, KasakcTtaH Pecnybnuvkacel, AnmMaThbl K.,
On-®apabu gaHf., 71; e-mail: info@kaznu.edu.kz)

SMepunatpus xxeHe Gananap xvMpyprusicel FbinbiMy optanblFbl (050044, KasakctaH Pecnybnukacel, Anmatsl K.,
On-®apabu gaHf., 146; e-mail: pediatria@med.mail.kz)

4«UMC» KK aHa meH 6ana ynTTbIK fbinibiMu opTanbiFbl (010000, KasakctaH Pecny6nukackl, ActaHa K., TypaH
nanf., 32; e-mail: bgnnecmd@bk.ru)
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3epmmeydiH makcambi. OHKOremMaTonorusanblk aypynapbl 6ap 6ananapbl 6ap otbacbinapablH emMip
Cypy canacblH 6acTankpl 3epTTey.

Mamepuandap xxeHe adicmep. 3epTTeyre neguaTtpusi keHe bananap XMpyprusicbl FbifibIMU OpTanbiFbiHAa
(Anmatbl K., KasakctaH Pecnybnukachkl) xaHe «UMC» KK aHa meH 6ana ynTTbiK FbiNbIMU OpTanbifbiHAA
(AcTaHa k., KazakcTaH Pecny0bnukachl) cTaumoHapribik emaenin xatkaH 18 »xacka geninri 60 nayneHT, coHgan-
aK onapblH aTa-aHanapbl/KaMKopLUbiNapbl HEMece CyrheMernaeydi XKy3ere acblpaTbiH 9Xerepi KaTbICTbl.
Aknapar »uHay eKi XXOITMeH >Xy3ere acbIpbifiabl: 3NEKTPOHALIK NCUXOSOrUSANbIK-9N1eyMEeTTiK-geMorpadunsnbiy
cayarniHamaHbl TONTbIPY XXoHEe SHriMerecy.

Hemusxenep xeHe marnkbinay. CayanHamara KaTbickaHaap YLiH Keneci macenenep eH e3ekTi bongbl:
eMip canTblHAafbl eneyni e3repicTep, KapXbifblK KUbIHOLIKTAP >X8He aypydbl YakTbifbl OuMarHoCTUKanay.
PecnoHaeHTTepaiH 46,7%-bl e30epiHiH NCMX03MOLMOHaNabl XafgalblH canbiCTbipManbl Typae TypakTbl
Oen caHagbl, ananga kamkopwbinapgabiH 41,7%-bl oTbacbiHAarbl XaFganabl KeHe anManTbiHObIKTapbIH,
kamkopwbinapabiH 11,7%-bl 6yn >xafgangbl XeHe anmManTbiHAbIKTapblH anTTbl. CayanHamara Conkec
XWi KongaHbinaTblH Kypecy aicTepi AyFa eTyai, 6anaHblH TiNeKTepiH opbliHAayabl, XakblH agamaapbliHbiH,
KongayblH KaMTuabl.

KopbimbiHObI. EMAey npoueciHae HaBurauusiHbl XXeHingeTyre apHanfaH naumeHT NeH OHbIH oThachl
YLLIH >XaH-XKaKTbl HYCKaynblK >XYpHanblH Kypy KaXeTTiniri aHbikTangbl. OHKONornsnbik aypynapgbl TYCiHOey
MEH CcTuUrMaTusaumsinaydblH >KeKenereH )argawnapbl, COHAan-aK OHKoMeauMaTpusanblK naumneHTTepi Gap
oTbacbinapabiH, eMip Cypy canachlH enwieyre 6enimaenreH agictepain 6onmaybl 6arikangbl.

Kinm ce3dep: emMip cypy canacbl; eTkip fierikemMusi; cananblk Tangay
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3epmmey makcambl. «KocTaHam myuHepanbl» AK eHaipiciHaeri XXyMbICLUbINApAbIH ©Mip Cypy canachblH
Garanay.

Mamepuandapbl xeHe odicmep. 2024 XbinFbl Kapalwa—kentokcaH awnapbiHga «KocTtaHawn
MuHepangapbl» AK eHgipiciHgeri 737 XyMbICLUbIHbIH, eMip Cypy canacbl Xanblkaparnblk ctaHgapTel SF-36
cayanHamachl apkbinbl 6aranaHgbl. ©Mip cypy canackl 8 Herisri wkana GorbiHWa ernLeHin, anengep MeH
epnep apacbiHAarbl aribipMallbinbikTap MaHH — YutHu U-TecTimeH TangaHabl (p<0,05). AnbiHFaH HaTukenep
XYMbICLIbINapabiH, OU3nKarnbIK XoHe MCUXOMNOMMANbIK an-aykaTbiHbIH OEHreniH cunatTan, CTaTUCTUKanbIK
eHaey STATA 6argapnamarblk KamTamachl3 eTyiMeH Xyprisingi.

Hamuxenep xoHe marikbinay. 3epttey GapbicbiHAa 737 >XYMbICLUbIHBIH, eMip cypy canacel SF-36
cayanHamachl apkbinbl baranangbl, optawa xac — 41,319,9 xac, optawa eHbek eTini — 11+£10,1 xbin. Omip
canacbl KepceTkilTepi kebiHece opTagaH ofapbl 6onabl, eH xofapbl 6aranap duankanbik Kbl3MeT, penaik
aMoLUMOHanNablK XXeHe areyMeTTiK KbI3MEeT LuKananapbl OoMbIHWA TipKengi, an «kannbl AeHCaynblK» XaHe
«emiprik 6ernceHainik» kputepunnepi opta geHrenge 6ongpl. XKbiHbIC OOMbIHLIA canbiCTbipMarbsl Tangay
anengepae usnkanblk )XaHe NCUXONOrusanbIK an-aykaT KOpCeTKILUTEPIHIH eprnepre KkapafraHaa TOMEH eKeHiH
KepCeTTi.

KopbimbiHObI. PecnoHoeHTTepAiH, Kenwiniri ©3 emip canacbiH opTalla AeHrenaeH >Xofapbl gen
OaranaraH. Onengep MeH eprnep apacbiHAa Xannbl AeHcaynblK ykcac bonfFaHblMeH, epnepaiH uHTerpangsbl
eMip canacbl XoFapbl ekeHAiri aHbikTangpl. SF-36 wkananapbl 60MbIHWA emip canacbiHblH MaHaepi 49,6 —
86,0 bann apanbifbiHga 00rMbIn, NCMXOMUINOMNOIUSANBIK XXOHE SMOLMOHANAbIK XaFrganablH canbiCTbipmarbl
TYpOe Konawrnbl eKeHiH KepceTTi.

Kinm ce3dep: Xpn3oTun; XyMbICLUbINap; Tay-KeH eHgipici; eMip canacsl; SF-36

KIPICIME KEH >xaHe KernkbIpnbl 6onybIMeH TyciHAipineai: on Tek

Kasipri yakbiTTa e3ekTi macenenepgiH Oipi —
eHbekke KabineTTi xamnbIKTbiH ©Mip cypy canacbliH
(©CK) 3eptTey [5].

KentereH memnekeTtep asamattapiblH emip
CYpy canacblHa Heri3aeneTiH an-aykaTblH apTTbipyfa
epekLLle keHin beneai. Ananga ocbl Wapanapapl icke
acblpyfra Matepuanblk pecypcrap >XymcarfaHbIMeH,
eMip cypy canacblHa KaTbICTbl Macenenep, acipece
eHaipicTe eHOeK ETETIH >XyMbICLUbINAPAbLIH eMip Cypy
canacbl kebiHece HaszapgaH TbiC Kanbin xartagpl [3,
7]. Kasipri 3amaHfbl fbifibIMU 3epTTEYNEpPAE emip cypy
canachblH 3epTTeyre apTypni Tacingep KongaHsinagsl,
Oyn 3epTTeyaiH MakcaTbl MeH 6arbiTbiHa 6annaHbICTbI.
Byn kebiHe aTanfaH TEPMUHHIH aHbIKTaMacblHbIH eTe
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eMip canacbiHblH MaTepuangblk acrnekTinepiH faHa
eMecC, COHbIMEH KaTap aneyMeTTiK, AemMorpadusnbIk,
TabUFU-KNUMATThIK dakTopnapasl, eHbek
XargannapblH XaHe KopLuaraH opTaFa aHTpOnoreHaik
acepaiH HaTwxenepiH ae kamTtuael [6, 8].
OpebueTtepaoe opTypni  nartonorusinapmet
GavinaHbICTbl AeHcayrblkka KaTbICTbl eMip cypy ca-
nacbIHbIHMacernenepikeHiHeH KapacTblpblnaabl, OHbIH
iwiHOe kacibu natonorusinap canacbiHOafbl eHbek
MeauumHackl Aa 6ap. ABTopnap atan KepceTkeHaew,
eMip cypy canacblH 3epTTey GapbiCbiHAa NauMeHT
Kacibn dakToprnapablH, 9CepiHEH [OeHcaynbIKTaFbl
Oyabinynapgbl apTypi KepCeTKILTEPAIH KUbIHTbIFbI
OonbiHWa wuHTerpatueTi OGarananmgbl. byn kacibn
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aypynapgbl anfblH ana avarHo3 KeseHiHge Tangayra
XeHe MakcaTTbl npodhunakTvkanblk  Liapanap
XKyprisyre MyMKiHAOik ©Oepefi, ©Oyn  ©HepKacinTiH
Oapnblk cananapsbl ywiH MaHbi3abl [1, 2, 4].

3epTTEeyaiH MakcaTbl - «KocTtaHam
MuHepanbi» AK eHgipiciHaeri >XyMblCLUbITapAablH eMip
Cypy canacblH baranay.

MATEPUWATOAP XXOHE 9[0ICTEP
©Mip cypy canacbiHbIHKEPCETKILLITEPIH aHbIKTay
2024 xbIFbl  Kapalla—KenTokcaH — annapbiHOa
Xyprisingi. XXannbl cayanHamara eHgipicteri 6apnbik
uextapgaH 737 >KyMbICLbIIAp KaTbICTbl, OnapablH
bacbim Geniri ep agamaap — 404 agam (55%), an
anengep caHbl — 331 agam (45%).

TanpamaHblH  KakeTTi  kenemi «KoctaHamn
MUHepangapbi» AK KacinopHbIHAA KYMbIC
iCTeNTiHAepAiH kannbl caHblHA KaTbiCThl  95%

CeHiMai bIKTUMangbikneH >xaHe p<0,05 ceHimainik
WHTEepBanbIMEH CTaTUCTMKanblK Typfblga Aanengi
6onbin Tabbinagbl.

PecnoHgeHTTepaiH  eMip  cypy  canacel
Xanblkapanblk cTtaHgapTTanFadH SF-36 cayanHa-
MacbIHbIH OpbIC TiNiHAEr Hyckacbl apkpinbl bGara-
nangbl. SF-36 cayanHamacbkl 36 cypakTaH Typagbl
XeHe 8 Heri3ri WwKanaHbl KaMTugbl. Anfallkbl
4 wkana usnkanblk geHcaynblk KOMMOHEHTIH
cynaTTayFa MyMKiHaOiKk ©Oepepi. Keneci 4 wkana
pPECNOHOEHTTEPAIH,  MCUXONMOTUANbIK  AeHCaynbIK
KOMMOHEHTIH cunatTangbl. baranaHraH kputepuinep:
dusnkanslk 6encenainik (PB), pusmkansik xarganra
OannaHbICTbl  pengik KpiameT (P®P), dusmkanbik
ayblpcbiHy (PA), xannbl AeHcaynblk xargarbl (XKL),
eMipnik 6enceHainik (©b), eneymeTTik dyHKUMSANAy
(9®), ncuxukanwlk geHcaynbik (M), pengik amo-
unoHanabl keiameT (OP).

LLkana kepceTkiwTepi 0-geH 100 Gannra genin
esrepeai. 100 6ann — makcumangbl an-aykatTbl, 0
©ann — eMip apeKeTiHiH benceHainiriHiH anTapnbiKTamn
TeMeHaeyiH Oingipeai. Ocbinanwa, wkana MaHi He-
FYPrbIM >xofapbl 6onca, peCnoHAEHTTIH CON KpuTepun
OonbiHLWa an-aykaTbl COFYPIibIM XaKcbl 6onagbl.

CaHppblk  kepceTkiTep cunatTamanblk cTa-
TUCTVKa oBfiCTepiMeH cunaTtTangbl: opTawa MaH *
cTtangapTTel aybitky (Mx+SD), meavana (Me) >xaHe
kBapTunbaep (Q1; Q3). ©mip cypy canacbiHbIH SF-36
cayanHamacbiHbIH, LWKananapbl 6GomnbiHWa Ganngap
WHTepBanbdi, OipaKk HoOpMangbifbifbl  LUEKTENreH
OepeKTep peTiHAe KapacTbIpbInAbl, COHOBIKTAH XbIHbIC
OonbIHLWIA eKi Tayenci3 TonTbl (sriengep xaHe eprep)
canbICTbIpy YWiH napameTprik emec MaHH — YUTHU
U-TecTi kongaHbingpl. HeaTwxenep Z-ctaTUCTUKa,
pP-MaHi XaHe acep esileMi peTiHae KoppensumsanbIk
KO3 bULNEHT r=Z/\N TYpiHOE VYCbIHbINAbI.
CraTtuctukanblk ManbI3abinbIk weri p <0,05 aeHreninae
kabbinganabl. Bapnbik ctatucTukansik Tangay STATA
Oargapnamanblk kamTamachi3 etyi (StataCorp, AKLL)
KemeriMeH Xyprisingi.

Meouyuna u sxonoeus, 2026, 1

HOTUXEJIEP XXOHE TAJIKbIJIAY

CayanHamara KkaTbiCKaHOapAblH OpTaLla Xachl
41,31£9,91 xactbl kypagbl (Me= 2; Q1=34; Q3=49
Xblr), an kacion eHbek oeTini — 11 xbin+10,1 (Me=8;
Q1=3; Q3=17 xbIn).

SF-36 cayanHama wkananapbl OoWblHLIA
aHbIKTanfaH emip canacblHblH, CyOBHEKTUBTI kepceT-
Kiwtepi 49,6-naH 86,0 Gannfa aewiHri apanbikTa
6ongbl (1 cypet). >KymbicwbinapablH, emip cypy
canacblHbIH KepCeTKiLLTepiHiH kebici opTa geHrengeH
XKOFapbl Gonbin LWbIKTI, 3epTTenywinep o3 emip
Cypy canacblH >xofapbl OGaranafpl. Tek «kanmbl
AeHcayrnbIK» KpuTepuini bonbiHLLa KepceTKiluTep opTa
neHrengeH TemeH 6onabl.

©Omip canacbl napameTprnepiH  Tangay
HOTWXECIHAE eMip canacbiHblH, €H >XOofapbl AEHreni
dusnkanslk kKpiameT (86,0), pengik amMouMoHanablk
kpiameT (81,0) >xeHe oneymeTTik KbiameT (83,6)
WKananapbl OoMblHWAa OGafanaraHbl aHbIKTangpl
(1 cypet). PecnoHgeHTTepaiH ovengep XeHe
epnep ToObl apacbiHOafbl eMip Cypy canacbiHbIH
KpuTepunnepi OoWMbIHLWA canbiCTbipManbl Tangay
Xyprigdingi. >KbiHbIc 6oWbIHLLIA eMip Cypy canacblHbIH,
KepceTKiluTepi 2 cypeTTe KenTipinreH.

EKi XbIHbICTbIH, a 3epTTenylwinepiHge emip
CYpy canacbiHblH KepceTKiTepiHiH kebi opTa
OeHrereH >ofapbl O0MbiN LWbIKTbI, TEK «OMipIik
BGenceHAainik» xxaHe «Kannbl AeHCcayrnbIK»y KpUTEpUMi
OolbIHLLA KepceTKilTep opTa AeHrenae donabl.

3epTTey HaTMXenepi Tekcepy XyprisinreH ya-
KbITTarbl >kanmnbl AeHcayrnblK XafFaanbIHbIH eprep MeH
avengep apacblHa anTaprnbikTan anblpMallbiibiK
bonmaraHbiH  kepceTTi. Ep  pecnoHpeHTTepaiH
JeHcaynblkTbl  e3iHaik  Garanayel 50,0 6Ganngbl
Kypaca, svienaepae 6yn MsH wamanac 6onbin, 49,1
6ann geHreniHge 6onabl.

dusmkanblk XykTemenepai opbiHAayabl OeHe
XafFgarbl  KaHLWAarnbIKTbl  LWEKTENTIHIH  KepCeTETiH,
SFHU KOIKeTiMAi dmsmkanblk 6enceHainik geHreni
cunattanTbiH «DA» kputepuni epnepge 89,2 6ann,
an anengepae 6yn kepcetkiw 82,1 6anngbl Kypaabl.

«Penpik  dusnkansik  kpiameTTinik»  (RP)
WKanacbl OOMbIHLWIA KepceTKiTep epnep pec-
NOHOEHTTEPIHAE >Oofapbl AeHrenge 6Gongbl (81,6
fann), an amnen kblaMeTkeprepge Oyn KepceTkil
TeMeHipek 6onbin, 77,3 6anngbl kypagbl. Ocbinanwa,
dmsmkanblk gucyHKUnanap asvengepaid emip ape-
KeTiHe kebipek LeKTey KenTipreHi bankangpl.

«dusmkanblk ayblpCbiHy» LUKanacblHbIH MaH-
aepi  umaukanblk ayblpCbiHYAbIH  KapKbIHOBIMAbIFbIH
XOHe OHbIH, KYyHOEenikTi ic-epekeTneH anHanbicy
MYMKiHAiriHe ocepiH cunatTanabl. Epnepge Oyn
KepceTkiw >ofapbl 6ongbl (81,7), an ewengepge
TeMeH maHgep Tipkengi (76,6). Ocbl wkana 6ou-
blHWA oWenaepaiH HaTWXKenepiHiH, TemeH 6onybl
aybIpCbiHyAbIH, onapablH duamkanslk 6encenginiriH
epnepre kaparaHaa kebipek LIeKTEeNTIHIH kepceTeai.

CayanHamagafbl Keneci TepT LUKanaHbIH
napameTpnepi — ncuxukanblK AeHcaynblK, eMiprik

89



JKOJIOTUA U TUTHCHA

OenceHpinik, aMouMoHanablKk MacenenepaiH Tip-
WiNiKk opeKkeTiH LeKTeyaeri peni XoHe oneymeTTiK
yHKUMANaHY — eMip canacbliHblH MCUXONMOrUANbIK
KOMMOHEHTIH Kypanabl.

«OMipnik OenceHainik» LuKanachbl
PEecrnoHAEHTTIH COHfbl an iWiHAe e3iH KaHLanbIKTbl
Ceprek opi aHeprusiFa ToMbl Ce3iHreHiH cunaTTangbl.
«©OMipnik 6ernceHainik» Wkanackl OOMbIHLLA anblHFaH
HaTwxenep Gapnblk KaTbiCyLbINapga opTa AeHrenae
oongbl. Onengepae — 54,2 6ann, epnepae — 56,8
G6ann. bByn kepceTkiwTep  Tekcepinywinepaix
CTPECCTIK XaFgannapabl eHcepy kabineTiHiH opTawa
OEeHrelie ekeHiH xxaHama Typge 6ingipeai.

100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0
0.0 P : 5
DUIUKATBIK OIHILE PRIMILE DHINKATILIK
DencenalIiK q)m"Km:I.H.K SMOIOHATIIEL ayBIPCHIHY
PF) KbI3MeTTimiK K KBI3MET (BP)
(RP) (RE)
u 86.0 79.7 81.0 79.4

«Mcuxukanblk caynblk» LWKanacblHbIH, KepCceT-
KiuTepi  pecnoHOeHTTepdiH  Masacbi3gblk  MeH
genpeccusira GenimainiriH, coHpan-aK onapabliH
3MOLMOHanNAbIK TYPaKTbIbIFbl MEH XXafbIMAbl KeHim-
KYRiHiH AeHreniH ankbiHgangbl, 6y KepceTkilTep exi
TonTa Aa wamanac 6onbin, opta AeHrenae Tipkengi
(62,6-63,8 6ann).

OrneymeTTiK  KbI3BMETTISiK COHFbl yakbITTa
pPecrnoHAEHTTIH opinTecTepi MeH TaHblCTapbIMeH
KapbIM-KaTblHACbIHbIH, JEeHremniH CyOBEKTUBTI
Garanaybl apkpinbl aHblkTanagel. byn napametpaid
MaHAEpiIH Tangay reHgepnik ambipMallbinbiKTapabl

KepceTTi. Epnepoe kepceTkiwTep Xofapbinan,
JKanmer ©nmiprik Oneymertik  TICHXHKaNBIK
JeHCayIIBIK, OenceHainik  KBI3METTLIIIR CayIBIFE
(GH) VT) (SF) (MH)
49.6 337 83.6 63.3

1 cypeT — XKyMbICLUbINAPAbIH, 6Mip Cypy canacblHbIH KepCeTKilLTepi
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B Ojien 82.1 77.3 78.4 76.0 49.1 54.2 81.5 62.0

= Ep 89.2 81.6 83.2 81.7 50.0 56.8 85.3 63.8

2 cypeT — SF-36 wkanackl 60oVbIHLLIA XbIHbICKAbaNaHbICTbl eMip canacblHbIH, KOPCETKILLITEPI
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1 kecTe — XKbIHbIC GOMbIHLLA 6Mip canacbiHbIH KEPCETKILLTEPI

MaHHa — YUTHU
LWkana Z (1 Ton — aviengep) p KO3 PULNEHTI
(koppensauumansik, r=Z/\N)

dusukanblk KkpiameTTinik (PE) —6,153 <0,001 -0,227
Penpik dounankaneik keiameTTinik (RP) -2,157 0,0312 -0,079
OmoumoHanapl xargavbl (RE) -1,863 0,0626 —0,069
[eHe aybipcbiHybl (BP) -2,223 0,0013 -0,119
©wmipweHainik (VT) -3,065 0,0021 -0,113
oneymeTTik KbiIameTTinik (SF) -2,754 0,0059 -0,101
Mecmxmkaneik caynbiFbl (MH) -1,501 0,1334 0,055
>Kannbl geHcaynbik (GH) -1,607 0,1080 -0,059

85,3 Ganngbl Kypaabl, an eauengepae Oyn moH Aemopnap0dbiH yneci:

TemeH Oonbin, 81,5 Gann Gonabl. [Odemek, ©yn E. XK. Otapos, A. K. KyaHgbikoBa, Y. C.

anbIpMalLbInbIK eprepaid aneymeTTik 6enceHainiri
MEH KapblM-KaTblHacblHa onapAblH 3MoLuMoHanabl
Hemece u3MKanblKk XafdaublHbIH — 8nengepre
KaparaHga kebipek acep eTeTiHiH kepceTen,.

«Pengik amoumoHangblK KbI3MET»  LUKanachl
AMOLMANbBIK  XaFdanablH, — KYHOENIKTI  ic-epekeTTi
opblHOayfa ocepiH bGaranayra MyMKiHAOiK Gepegai,
SIFHU 3MoLUMAnap XyMbICTbl OpblHAAYFa KaHLanbIKTb
Keoepri KEeNnTipEeTiHIH, OHbIH  iWiHOEe  YyaKbIT
WbIFbIHAAPbBIH, OpbIHAAMFaH >XYMbICTbIH, KerneMiHiH
asaloblH XaHe canacblHblH TOMeHAeyiH kepceTeai.
Epnepne ©6yn kepceTtkiw xofapbl 6onbin, 83,2
Sanngbl kypagbl, an svengepae 78,4 6ann 6ongbl.
Ocblnaviia, amouuanap KyHAEnKTi  ic-opekeTTi
opblHaayabl aviengepne kebipek wwekTeadi, an epnep
aMoLMoHanabl  KyWaiH, e3repicTepiHe Tesimaipek
donabl.

Op caHat OGoWbiHWa TOMTap apacbliHOafFbl
amblpMallbInbIKTapablH,  MaHbI3AbINbIFbIH - aHbIKTay
yWwiH T-TecT apkbinbl CcTaTUCTUKanblK Tangay
Xyprisingi (1 kecte) xxaHe arengep TobbIHAA epnepre
KaparaHOa KepceTKilTepaiH TOMEH eKeHiH KepCeTTi.

KOPbITbIHObI

Xpu3oTun  eHdipiciHae  XyMbIC  ICTEWTIH
KbI3MeTKeprepaiH eMip canacblH Garanay HaTuxenepi
KepceTkeHaen, peCcnoHAeHTTepaiH Kenwiniri 3 emip
canachblH opTalla AeHrenaeH xorapbl gen baranaraH.
ourengep MeH epriep apacbiHAa Xarnnbl geHcaynblk
Xafganbl ykcac gedrenge OGonfaHbiMeH, epnepgid
eMip canacbl WHTerpangbl TypAe >Xofapbl eKeHAiri
aHblkTanabl. Eki XblHbIC apacbiHAafbl €H, TOMEHTri
KepceTkiluTep «kKannbl AeHcaymnblk»  KpUTEPUNi
BombiHwa Tipkendi. SF-36 cayanHama Lwkananapbl
OOMbIHLLA aHbIKTanfaH emip canacblHblH, CyObEeKTUBTI
MaHaepi 49,6-86,0 6ann apanbifbiHga 6onabl XeHe
opTalla AeHrengeH TeMeH MaHAep aHblkTanmagbl,
Oyn 3epTTenyLwinepaid, NCMXour3nonornanblK KaHe
3MOLMOHanNAbIK XafaanbiHbIH, canbICTbipMarnbl Typae
Konannbl eKeHiH kepceTtei.
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LlanxattapoBa — 3epTTeydiH KOHLUENuUMsCbl MeH
On3aniHbIH a3ipney.

K. XK. XKapbinkaceH, A. A. Anekcees,
M. K. Tunemmncos — matepuangapgbl XXuUHaAy XoHe
eHAey, MaTiHAI »aay.

Y. C. lanxatrapoea, W. Y. Wcmaunos —
pefakumsnay.

Myddenep KaKkmbIFbiICbI:
ABTOpnap Myaaenep KakTbIFbICbIHbIH,
JKOKTbIFbIH ManiMaenai.

KapxbinaHobipy:

BynaeptTeyxymbicbiKasakctaH Pecnybnukachi
FbINbIM XKOHe ofapbl BiNiM MUHUCTPAIriHIH Fbinbim
KOMUTETIMEH  Kapxbinanablpbingsl  (MpaHT  Ne
AP23490331).
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ASSESSMENT OF QUALITY OF LIFE AMONG MINING INDUSTRY WORKERS USING

THE SF-36 QUESTIONNAIRE
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Aim. To assess the quality of life of employees at the production facilities of Kostanay Minerals JSC.

Materials and methods. From November to December 2024, the quality of life of 737 employees of
Kostanay Minerals JSC was assessed using the internationally standardized SF-36 questionnaire. Quality of
life was measured across 8 main scales, and differences between men and women were analyzed using the
Mann — Whitney U test (p<0.05). The results reflect the level of physical and psychological well-being of the
workers, and statistical analysis was performed using STATA software.

Results and discussion. The mean age of respondents was 41.3+9.9 years, and the mean professional
experience was 11+£10.1 years. Most quality-of-life indicators were above average, with the highest scores
observed in physical functioning, role-emotional functioning, and social functioning scales, while scores for
«general health» and «vitality» were at an average level. Comparative analysis by sex showed that women
had lower physical and psychological well-being compared to men.

Conclusions. The majority of respondents rated their quality of life as above average. Although general
health scores were similar between men and women, the overall quality-of-life index was higher in men. SF-
36 scale scores ranged from 49.6 to 86.0 points, indicating a relatively favorable psychophysiological and
emotional state among participants.

Key words: chrysotile; employees; mining and processing industry; quality of life; SF-36
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"MexayHapoaHbli  Kasaxcko-Typeukuin yHuBepcuteT M. Xomkm Axmepa Hcaeum (161200, Pecny6nvka
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2AO «HaumoHanbHbIA LEHTP TMrMeHbl Tpyda W npodeccroHanbHbix 3aboneeaHuiny (100012, Pecny6nvka
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Llenb. OueHka ka4yecTBa xu13HM paboTHUKoB nponssoacTBa AO «KocTaHanm MUHepanbi».

Mamepuarnbl u MmemoObi. B nepuop ¢ Hosbpsa no aekadbpb 2024 . Ka4ecTBO XMU3HU 737 pabOTHMKOB
AO «KoctaHanm MuHepanbl» OLEHMBanocb C WCMONb30BaHUEM MEXOYHapOAHOrO CTaHAapTU3MPOBAHHOIO
onpocHuka SF-36. KauecTBo XM3HN N3MepSAnock N0 8 OCHOBHBIM LUKanam, a pasnuyunsg Mexay My>X4YMHamu u
XEHLMHaMM aHanmMaMpoBanucb ¢ nomollbio U-tecta MaHHa — YuTtHu (p<0,05). PedynbraTtbl xapakTepusyoT
YPOBEHb (PU3NYECKOIO M NCUXONOrM4Yeckoro bnarononyynsi paboTHMKOB, cTaTUcTMYeckas obpaboTka AaHHbIX
npoBoguIachk C UCMonb3oBaHMEM NporpaMMHoro obecnevenns STATA.

Pesynbmambi u obcyxdOeHue. CpeoHuIA BO3pacT OMNpoLUeHHbIX coctaBun 41,319,9 r, cpegHun
npodeccnoHanbHbIn ctax — 11+£10,1 . [NokasaTenun ka4yecTBa XU3HW B GOMbLUMHCTBE CriyYyaeB Obifv Bbille
cpegHero, HauvBbICLUME 3HAYeHWs ObiNy 3aperMcTpupoBaHbl MO LKanaMm (uanyeckon (yHKLUMK, poreBom
3MOLMOHANBHON (OYHKUMU M coLManbHOW aKTMBHOCTM, TOrda Kak MokasaTtenu no kputepusm «obuiee
COCTOSIHME 3[0POBbSA» N «KU3HEHHAs aKTMBHOCTb» HaxOoOWUCb Ha cpefHem ypoBHe. CpaBHUTENbHbIN
aHanua no Nosny nokasar, YTo Y XXeHLMH nokasaTtenu nu3nyecKkoro 1 NCMXoNormyeckoro dnarononyymns H1xe,
4YeM Yy MYXUVH.

Bbi800b1. BONBLUMHCTBO PECMOHAEHTOB OLEHMITN CBOE Ka4eCTBO >XU3HM Kak Bbille cpeaHero. HecmoTps
Ha CxoXue nokasaTenu OOLLEero COCTOSIHUSA 340POBbS Y MYXYUH U KEHLLWH, UHTerpanbHbI nokasaTternb
KayecTBa XMU3HU Yy MYX4YMH Obin Bbile. 3HavyeHus no wkanam SF-36 BapbupoBanuchk ot 49,6 go 86,0
fanna, 4To CBUOETENLCTBYET O CPABHMTENbBHO BraronpnsiTHOM NCUXoU3NONOrM4ecKomM 1 3MOLMOHAITbHOM
COCTOSIHMM Y4aCTHUKOB UCCIe0BaHus.

Knroyesble criosa: xpn3otus; paboTHMKK; ropHO-oboratuTensHOe NPOM3BOACTBO; KA4eCTBO xU3HK; SF-36

Meouyuna u sxonoeus, 2026, 1 93



KINMHNYECKAA MEJIMIIUHA

© KONNEKTUB ABTOPOB, 2025

90X 612.42-008-053.2-07
DOI 10.59598/ME-2305-6053-2026-118-1-94-102

H. C. BekoBa', K. K. Karibip6ekoBa'*, 3. T. MyxameTxxaHoBa'
BANANAPObIH NTUM®ANbIK XXYVUECI AYPYNAPbIHA OUATHO3 KOKO EPEKLLENIKTEPI

'«KaparaHobl MeguumHanblk  yHuBepcuTteTi»  KeAK mopdonorus  kadegpachl
Pecnybnukacbl, KaparaHgbl K., AnanblkMHa Kel., 7; e-mail: info@qgmu.kz)

(100008, KaszakcTtaH

*Kapnbiraw Kanbip6ekoBHa Kanbip6ekoBa — «KaparaHabl MeauumHanbik yHuBepcuteTi» KeAK mopdonorus
kadbeapachkl; 100008, Kaszakctan Pecnyonukachkl, KaparaHgbl K., AnanbikuHa kell., 7; e-mail: karl.111@mail.ru

3epmmeydiH makcambi. Bananapgarbl NMdanblk TYRiHOepaiH aHaTOMUANbIK XXaHe (PU3NONOTUSANbIK
epeKLLEenikTepiH eckepe OTbIPbIM KYpbIbIMAbIK XOHE MNaToNornanblK ©e3repicTepiH 3epTTey XoHe OocChbl
naTonorusanblK e3repictepai aHbikTay yiiH 6ananapra KongaHbiiaTblH acnanTblK AMarHocTuKanbIK 84iCTepAin
Tuimainirin 6aranay.

Mamepuandap xoHe odicmep. 3epTTey OapbiCbiHAa 3amaHayun MeauuuHanblk aaebueTTepain
OepekTepi, KNUHUKanblK Oakbinay HOTWMXKENepi >XeHe acnanTblKk AMarHOCTUKa oOAiCTepiHiH ManimeTTepi
kongaHbinabl. bananapgafel numdaneslk TyWiHOepAiH aHaTOMUANbIK epeKLleniktepi MeH naTtonornsanbIk
esrepicTepi TankbinaHabl. OpTypni acnanTbIk 84iCTEPAiH TYprepiMeH KabblHy KeHe OHKOMOrMsnbIK aypynapra
OnarHo3 Kot epeKLIenikTepi canbICTbIpbIAbI.

Hamuxenep xoHe marnkeinay. bananapgarbl numdansik TyRiHAepAiH ernwemMi MeH KypbinbiMbl
onapablH OpHanacyblHa >XoHe >acblHa 0alinaHbICTbl ©3repeTiHi aHbIKTanfFaH. YnbTpagblObICThIK 3epTTey
(YO3) eH kayincis api kormkeTimai agic 6onbin Tabbinaabl, 0N TYWiHOEPAIH eMWeMiH, NilliHiH )XaHe aXoreHairiH
Oaranayra MymkiHAik 6epeni. KoHTpacTbl KyLenTinreH ynstpanbiobicThlk 3epTTey (KKY3) agici kabbiHy »xaHe
MeTacTasgblk e3repicTepai axblpatyaa Tuimai 6onbin caHangbl. [o3UTpoHAbI-3MUCCUSANbIK ToMorpadus
)KOHE MarHUTTIK-pe3oHaHcTblk Tomorpadus (MIT/MPT) xeHe [1o3nTpOHAbI-AMUCCUANDBIK TOMorpadusa +
KomnbtoTepnik Tomorpadus (MOT/KT) sgictep kaTtepni KypbinbiMAApAbl aHblKTayga >KOFapbl cesiMTanablk
kacueTTi kepceTTi. Makanaga kombntoTepnik Tomorpadus (KT) xxeHe MarHuTTi pe3oHaHCcTbl ToMmorpadus (MPT)
apgictepai numdanblk TYMHAEPAH KypbinbiMObIK ©3repiCTepiH aHblkTayda MaHbi3gbl pen atkapaTblHObIfbI
aHblKTanfaH.

KopbimbiHObI. Bananapga numdanslk TyRiHOepAiH NaToNornsachbiH epTe Ke3eH4e aHbIKTan AnarHo3s Ko
kesinge YO3, KT, MPT, M3T/KT xeHe MIAT/MPT apaicTepiH KonaaHy ycbiHbiFaH. Y3 — 6acTtankbl gMarHos
KO KeseHae Herisri agic 6onca, KT xxaHe MPT KypbinbiMAbIK 63repictepai HakTbinlan aHbIKTay YLUiH KaKeTTi
apictep, an MAT/KT >xaHe MNMAT/MPT aaicTepi kaTepni yaepicTepai aHblkTayFa KongaHbinagbl.

Kinm ces30ep: 6ananap; numdaaeHonatus; nuMmdanblk TyWiHOep; yNbTpaablObICTLIK 3epTTey; AMarHo3
KOI0; 3aMaHayu agictep

KIPICME Oyn ayblp, emipre kayin TeHAOIpeTiH OHKOMOrMsmbIK
Jinmdpaneik  kyne  OanaHblH ~ af3acbiHOa KeHe OHKOremMaTtomnorusnblk aypynapgblH,  Genrici
romMeocTtasgbl CakTay, WMMYHObIK KOpfaHbiC, 3aT 6onybl MymkiH. CoHgbiktaH JIAT-TeiH narga Gony

anmacy xsHe TacbiMangay yaepictepiHoe mMaHbi3abl
penatkapazbl [4]. AF3afarbl Ke3 KenreH naTonornsnbIK
e3repictep onapAblH, YrKkewi MeH KabblHybiHa aKenyi
MYMKIH Hemece onapfblH, KbI3METIHIH TuiMAiniriHe
Tikenen ocep eTeni. bananapga numdansik
TYWiHOEPaiH Ynkewoi apTypni cebentepaiH, acepiHe
GannaHbICTbl 60naabl, COHbIH iWiHAe MHEKUMSNbIK
XoHe kaTepni aypynap Xwui kesgecepni. bananap
MeH acecnipimgep apacbliHaa nuMmdageHonaTns
(JTAI) 80%-fa peniHri xafganpa kesgecedi XoHe
kebiHece MMMYHIbIK XXYWEHiH naTtoreHaepre kanbinTbl
Xayabbl 6onbin Tabbinagbl. Kenbip >afgavinapaa
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MexaHM3MOEepiH, BpTypni »actafbl Gananap YLWiH
numMmdanslk TyniHaepaiH pranonornanbik kanbinTarbl
TYpiH Giny, AypbIC AMarHO3 KO anropuTtMiH Kypy MeH
HaykacTbl Bakblnay a4icTepiH aHblKTay aca MaHbI3abl
6onbin caHanagbl [24].

opette, numdanblk TyWiHOep TonTanbin
OpHanackaH XaHe onap conakiia niwiHgi, KypbiibiMbl

rMnoaxoreHpi, an optanelk 6eniri  runepaxorexai
6onbin Tabbinagel [1]. BananapgbiH, NumdanbIk
TyhiHOepiH ©Oaranay kesiHOe onapgblH  Tomno-

rpacuanbiK, aHaTOMUANbIK epeKLlenikTepiH, coHaan-
aK xac epekuleriktepiHe GarinaHbICTbl e3repicTepiH,
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KbICKa >XoHe VY3blH OinikTi KenemiH eckepy eTe
MaHbI3abl. Jlumdanblk TyniHaepadiH Merniwiepi MeH
KypblnbiMaapsbl, onapAabiH OpHanacyblHa 0anaHbICTbl
earepin oTblpaabl. Mbicanbl, canbiCTbipManbl Typae
OeTkell opHanackaH TyWiHOep TepeH OpHanackaH
TyniHOepre KkaparaHga Kernemi Killi XXaHe KblpTbICTbl
kabaTtbl xyka Oonbin kenegi [1, 23, 24]. Cay
numdbanblk  TyYMiHAEP Y3blHWA niWiHAgi, 3xoreHai
opTanblK XUNbMbIMEH XXQHE TMNo3aXoreHAai kabbiKneH
cvnaTtTanagbl. An KabblHy >xafganbiHOa XUbManblk
kaH anHanbIM Kyllence, kaTepni iciktepae KabbIKTbIK
XKeHe peTci3 kaH ariHanbIiM bankanagpl [14].

dusnkanblk Tekcepy KesiHae numdanblk
TyWiHOepai aHblkTayablH  cesdimTangbirbl - 50-88%
apanbifblHda  ©3repeTiHi  aHblkTanfFaH.  TepeH,
opHanackaH numdanslk TyhiHOep nanbnauusi
apkbifibl  MyNAeM  aHblkTanMaybl  MyMkiH.  Y[3
cesimMTangpblifbl 3epTTEeYLUIHIH, ToxipnbeciHe,
annapaTTblH canacblHa XXaHe nnmdanblk TYWiHAEPAIH,
opHanacybliHa GannaHbICTbl 9pTypsi 6onybl MyMKiH,
Oipak ©Oyn apgicTiH aHbiktay Tuimainiri 100%-fa
neniH xetegi [1]. CoHbIMEH KaTap, COHfbl Xblngapbl
KOHTPACTTbl KYLUENTINreH ynbTpaablObIiCThIK 3epTTey
(KKY3) numdpanbik TyHiHAEPAIH XeHe Gacka KiLliripim
MyLLenepaiH NaTonorusacbiH aHblkTayga TuiMai agic
peTiHOe KeHiHeH kongaHbina Oactagbl. byn agic
MHBA3UBTIK emec GonFaHObIKTaH paguauusnbik acep
eTnenai xeHe Gananap apacblHAa KongaHyfa eTe
konannbl. KKY3 apkbinibl numdanbslk TyRiHAepaOiH
KYPbINbIMAbIK  XOHE  KbISMETTIK  epeKLlenikTepiH
aHblKTay, onapablH NaToONOranbIK e3repicTepiH epTe
KeseHOepiHAe AMarHo3 KowrFa MyMKiHWINK 6epeni.
KKY3 GoliblHIWa KabblHy yaepici kesiHge numdanbik
TYRiHOEep runoaxoreHdi cunaTtTanagbl, LWeTK KaH
anHanbIMHbIH KylLetoi Gankanaabl, an MeTacTasablk
yaepictep TyuWiHOepae reTeporeHai  KypbinbiMgap
TYypiHAe aHblkTanagbl [14].

KomnbloTeprik Tomorpadusga 6ananapaarbl
numdanelK TYRiHAEpPAi 3epTTeyaiH Heriari agicTepiHiH

Oipi OGonbin  Tabbagbl. [ereHMeH, nuMmdanbik
TyviHgepai OGaranay  KesiHOe  paguonortapabiH
apacblHOa epTypni  MarbinmatTtap  6Gankanagpl
[12, 17, 19]. byn 6ananappafbl KaTepri >XoHe
katepcia nuMmdanslk TyWiHAEPAH, epeKWweniKTepiH
axblpaTyfa KaTbICTbI FbINbIMU aepektepaiH
KeTKinikcisgiriveH  GannaHbICTbl  6OMnybl  MYMKIH.

CongbiktaH KT HeTwkenepiH gypbic Tangay VLiH
numdpanelK  TYRIHAEPAIH, KanbiNTbl napameTpriepiH
aHblkTay kaxeT. Keyge anmarblHOafbl numdanbik
TyniHaepai ken petektopnbl KT apkbinbl 3epTtTey,
onapAablH Xac  epekLenikTtepiHe  GannaHbICTbI
enwemaepiHe Herisgene oOTbipbin, OGananapaarbl
nuMmdageHonaTusiHbIH, - epeKLLEeniKTePIH  aHbIKTayFa
MYMKIHZIK OGepeai [8]. BananapgbiH numdansik
TYWiHAEpiH empaeyge, onapgablH  3TUOMOMUSACHIH
aHblKTay eTe MaHbi3abl 6onbin Tabbinagbl. byn
MakcaTTa kasipri aHa OyblHOblI MeTareHOMAbIK
CEKBEHMVpIiey TEXHOMOrMsiCbl NumdageHonaTusaHbIH
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3TUOIOMUACHIH aHbIKTayada XXofapbl ce3iMTanablk MNeH
panpikTi kepcetedi. Ocbl a4ic apKbinbl NaTtoreHaepai
aHbIKTan kKaHa KoviMawn, MH(EKUUSANbIK XoHe Gacka
aypynapgbl axblpaTyra MyMKiHOik Oepeqi, coHpan-
aK aHTMOMOTMKTEpPA OPbIHCLI3 KONAaHyabl asanThbir,
OananapdblH >KaFganbliH KakcapTyFa biknan eTeqi
[26]. CoHpali-ak bannapaga kasipri TaHga numdarnbik
TYWiHOEpPIH KaTepni icikTepine »ui keagecyae, byHaan
Xargarga OanapablH  nvMdanblk  TYRiHOEPIHIH
epekLlenikTepiH eckepe oTbipbin eH Tnimai NAT/MPT
xoHe MIOT/KT egictepi kongaHbiyga. byn agictep
apkKbinbl Ganapaarbl KaTepri XXeHe KaTepcis icikTepai
YyaKbITbIIbl aHbIKTan TUiMAi eM KongaHyFa MyMKIHOIK
Oepegi.

3epTTeyaiH  Makcatbl —  Gananapgarbl
numdbanblk  TyWiHOepaiH  KypblibIMObIK — KaHe
natonorusnblk earepictepiH baranay, Y3, KT, MPT,
MA3T/MPT, M3T/KT apaicTepiHiH, TMiMAinNiri >xaHe >Xyka
WHeni acnupauuanbik buoncus aaicTepiH kongaHa
OTbIPbIN e3repicke ylublparaH TiHAep KypbilibiIMOapbIH
aHbIKTay.

MATEPUANOAP )XOHE S[ICTEP

3eptTrey  OapbicbiHOa  Kasipri  3amMaHfbl
MeguumHanblk aaebuneTttep, KNuMHMKanblK OGakbiniay
HOTWXeNepi, AnarHo3 KO oficTepi MeH onapablH,
TMiMainiriH Oaranayra apHanfaH FbINbIMU
3epTTeynepaiy, ManimeTTepi KapacTblpbInabl.
Bananapgarel numdanblk  TyhiHgepai  Garanay
KesiHAe onapAblH aHaTOMUANbIK epeKLlesnikTepi,
acblHa GannaHbICTbl esrepicTepi KoHe
naTonornsanbIK Xargannapaarbl KypbIrbIMObIK
cunattamanap 3eptrenreH. YO3, KT, MPT, M3T/
KT cuskTel OeliHeney opicTepi apKbifbl anblHFaH
[epeKkTep TanaaHbin, onapablH numMmdansik TyniHaep
NaTonornsACbIH aHblKkTaygarbl pesii MeH Tuimginiri
canbicTbipbinifaH. CoHbIMEH KaTap, >Xyka WHerni
acnvpauusnblk  6uoncus  keHe  MeTareHoMAbIK
CEKBEHMpIiey aficTepi KonaaHbIFaH.

Kasipri »xargamga ©OananapgblH nvmdanbik
TYRiHOEpi NaTONOMMACBLIH  aHblKTaygblH, — KeTeKLi
apicTepiHiH bipi — ynbTpaablobICcTbIK 3epTTey (YO3),
on numdanblk  TyWiHOepAiH enweMiH, MiliHiH,
KYPbINbIMbIH XOHEe TepeH opHanackaH numdarnbik
TYniHaepai 3epTTen Oafanan NaTonornsnbIK
esrepictepdi aHblkTayra MyMKiHAOiK 6epegi [1, 5,
14]. CoHbIMeH KaTap, >Xyka WHeni acnupauunsanbik
ovoncus, MPT, KT >xaHe 6acka 3aMmaHayu aficTepMeH
OananapgblH NuMdanblk  TyhiHOepi aypynapbiHa
auaro3 Kol  MakcaTblHAa Kui KongaHbinagbl.
bananapga numdansik TyrMiHgepre guvarHos Kotoga
Cyp WwkKamnanbl ynbTpagblObICThIK 3epTTey  MeH
[onnnep oagici kaH aHanbIMbiH Gafanayga TuiMai
oonbin  Tabbinagbl. KoHTpacTbl ynbTpagblObICTbIK
3epTTey KabblHy ypAicCiH Hemece MeTacTasablk
numdageHonaTusiHbl axkolpaTyra MyMKiHAIK 6epeTiH
MHBa3UBTIK EMeC aic peTiHae XofFapbl baFanaHagpl
[6,7, 11, 25].
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2014 — 2020 xbingap apanbifbiHaa 6ananapra
XypridinreH  3epTteynepge YOS, Honnnep
agicTepiMEH MOWMbIHHBIH,  NiMManblk  TyWIHOEPIHIH,
MOPONOrnAChLl, KaH alHanbiM  yrrinepi, iwki
KypbInbICbl XaHe backa ga KepceTKiluTepi 3epTTenreH.
JKoFapbl KuinikTeri ynbTpagbliObICTLIK annapatTap
KanbINTbl 3epTTey >XYMbICTapbl XYPridinyi apKbisbl
HaKTbl aHblkTanfaH [25, 27]. CoHbiMeH kaTap, KT
3epTTeynepaiH kemeriveH Gananapga nvmdanbik
TyWiHOepaiH enwemMaepiH Oafanay VWiH KeHiHeH
KonganbinFaH. byn agic iw nepae apTbiHAafbl XaHe
Kili >»kambac KybicblHOarbl nuMdanblk TyRiHOepaiH
HakTbl OeliHenen, CypeTTen aHblkTayfa MYMKIiHAIK
Gepegi [7].

3amaHayun 3epTTeynepae Gananapra
hepyMOKCUTON KOHTPACT 3aTbl KONAaHbIfa oTbipbIn
M3T/MPT xacanblHagbl, OfaH KocbiMwa ®Top-
18 dTOpAE30KCUIAOKO3a  apKblfbl MO3UTPOHAbI-
AMUCCUANBIK TOMOrpadusiCbl X8HE KOMMbIOTEPiK
ToMorpadus (M3IT/MPT+180-0[r; KT+18®-
®Or) opictepi apkbinbl Gananapaa numdanbik
TYWiHOEPAIH KaTepni )XaHe KaTepcia icikTep TyprepiH
axblpaTyda epekwe pen atkapagbl. byn agictep
numdanblk TyHiHAepaiH MOPdONOrnaAsbIK KYPrbICbiH
XKOHEe paauonorvanblK  KepceTkiwTepiH 6Garanan
aHblKTayda JKofapbl Aapexeneri  HaKTbIbIKTb
KepceTegi [6, 20, 22].

OGCTpYKTMBTIK yiKbl anHoacbl (OY¥A) 6ap
Oananapga MovibiH nuMmdanblk TyWiHOEPIH 3epTTen
anarHos kot ywiH MPT kongaHbinfFaH. byn agic
nuMmdanslk  TyMiHOEPAIH, Kenemi MeH opHanacy
OpPHbIH aHblKTay YLWiH nanganadrad. MPT HaTwxenepi
numMmdanslk TyniHAepaiH NaTonorusnblk e3repictepiH
aHbIKTay4a >xaHe aypyablH aybIprbiFbiH Binyre HaKTbl
aknapat 6epegai [16].

bananapga wapbbl Man nvMMmdageHuTiHe
JnarHos KOloFa GannaHbICTbI XKyprisinreH
3epTTeynepaiH iwiHge eH Tumaici YO3 egici
oonbin Tadbbaagbl. byn agic apkbinbl nUM@anbIk
TyWiHgepaiH enuwemaepi (y3blHWa >X8HEe Kbicka
OinikTepi), niwiHi (y3bIHAbIK-KbICKANbIK KaTblHACHI)
KOHe axoreHgiri TanganraH. Jinmdanblk TyniHaepaiH
eH, Kiwi kenemi 0,58 cm-geH xofapbl 6onca wapbbl
Man  nuMmdadeHUTTIHIH gamMy Kayininiri xofapsbl
eKeHAiri aHblkTanfad. Jlumdanbik TyWiHOEPAIH KaH
arHanbIMbl TYPRi-TYCTi gonnepnik arbiHabl 6eriHeney
MEH >XOfaphbl ce3iMTan ycak TambipnapablH 6enHeney
apiciveH OaranaHagbl. byn 3eptteynep Toshiba
Aplio 500 annapatbl apkbiibl 14 MU XKMinikTi
TYPNEHAIPriwTi  KongaHy  apKbifibl  KYPrisinreH.
CkaHepney KesiHOe CTaHOApTTbl KON[EeHEeH >XaHe
OoNnnblK KasbIKTbIKTaFbl KECKiHOAEep anblHbIM, KaH
TaMblpriapablH KepiHy AeHreli TepT caHaTka berniHeai:
KaH anHanbIMbIHbIH Gonmaybl (G0), MUHMManbAbl
(G1), optawa (G2) xaHe aHblk (G3) [10].

CoHpan-ak, Gananapga numdanblk Xyne
aypynapbl KesiHae AuarHos kKot Oip faHa agicneH
LUeKTeNnmenai, eiTkeHi kocbiMLa 6acka ga Tacingepai
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KongaHyobl KaxeT etedi. [duarHo3 Kok KesiHae
agicTtepadiH, TUIMAINIKTEPIH, KaXKETTINIKTEPIH >KaHe
Oip-bipiHe CoaliKecCTINiKTEepPiH eckepe OThbIpy apKbiibl
yaKTbINbl, HAaKTbl AMArHo3abl aHbIKTayra MYMKIHLLIIK
6onagsbl.

HOTUXXENEP XX©HE TAIIKbIITAY

Kasipri Kesgeri  3epTTey  HaTwWXKeciHOe
Oananap apacbiHOa €H Xui ke3geceTiH nuMmdanblk
TyWiHgep  aypynapbiHblH ~ Oipi  wapbbl  man
numMmdageHuTi xeHe LWeTkepi numdageHonaTms
eKkeHgiri aHblkTanfaH. byn aypynap kebiHece
numdanblk TYRIHAEPAH YIKeiMeH, KabbiHybIMEH
)KOHe aybIpCblHy cesiMiMeH cunaTtTanfaH. LlapObl
Mannblk numdagennt, Oyn  Kypcak KybICbIHOAFbI
numdanblk TyWiHAEPAiH KabblHybl, 0N anneHauuuT
CUSIKTbI  >Xeden  XWpPYprusanblk  >kargannapga
canbICTbipMarnbl AuarHo3 Kot 6apbicbiHAa MaHbI3abl
pen atkapagbl [21]. Bbyn aypyablH anneHauuut
KesiHaeri knuHuKanblk Oenrinepre ykcac Gony
ce0bebi, ilwke TyckeH aHTureHaep M-xacylianapbl
apkbinbl cybmyko3gblk kabaTtka eteni, on kesge T
XoHe B numdountTepaiy ©GenceHainiri aptagbl.
Ocbl yoepicTiH HaTWXeciHAe iwek KabblpracbiHAa

XXoHe wapbbl Mar numdanblk  TyhiHgepiHOoe
rmnepnnasua gamuabl [18]. Kypcak KybiCbiHOafbI
numMmdanslk  TyrWiHOep4iH e3repicke  yliblipayblHa

OarinaHbICTbl CTaTUCTUKAnNbIK AsnenaeHreH anarHos
Kolodarbl  KpUTEpUMnepaiH  >KOKTbIFbIH — ecKkepe
OTbIpbIN, YNbTPaAbIObICTLIK 9AICTIH cunaTtTamanapbl
cananbl, ©3eKkTi HaTwxke Oonbin  Tabbinagbl.
bananapga kanbiNTbl kargamga »>KoHe keden
abaoomMuHanbablK CMHOPOM Ke3iHOe Kypcak KybICbl
numMmdanbslk TYWIHOEPAIH, NaToNoruanblK >KafganblH
Oaranan aHbiKTayFa MyMKiHOIK ©6epefi. AHbIKTanfaH
MoniMeTTEP apKbifbl emaey TacifiH HakTbinan
)KOHe angblH any Lwapanapabl XXeTingipe OTbIpbin
HoTWXeni, TMiMAI emaey oficTepiH TafaublHAayFa
biknan eteni [3]. Katepni numdomanapapl 6aranay
YWiH KuWi kongaHbinatelH Lugano Kputepuinepi
OoMblHWaA nuMdanblk TYRIHOEPAH YIKEK LeriHe,
)KacblHa XeHe OpHanacyblH eckepe OTbIpbim,
Oiniri  kbicka (kanblHAbIFbl) =10MM;  Oiniri y3bIH
(y3bIHAbIFbI) 215MM >XeHe KYHOEnKTi KIMHUKanbIK
Toxipnbene Kypcak KybICbIHOA opHanakaH
numdanslk TyhiHaepai 6aranayga  Kongadbiiagbl.
JKaHa TybInFaH HopecTe MeH Oananbik LakKTa AeHe
enwiemaepi y3aikcia esrepeTiHAiKTeH, numdanblk
TyWiHOepaiH MernLepi kacbliHa GannaHbICTbl e3repin
OTbIpybl MyMKiH. CoHfablKTaH, ap Oip xac ToObIHa
CoMKeC Kypcak KybICbl numdanblk TyWiHOEPIHIH,
KanbiNTbl enilemMaepiH aHblKTay MaHbi3gbl Gonbin
caHanagbl [7, 24]. bananapga wapbbl Mannbik
numMdaneHnT  OMarHodblH  KowFa  GannaHbICThl
XKYPprisinreH 3epTtTeynepgiH iwiHae eH OipiHwi YO3
agici kongaHbinagbl. byn agic apkpinbl  IMMdanbIk
TYRiHAepaiH enwemaepi, niWwiHi >XeHe aXxoreHAiri
TangadfaH. Jlumdbanblk  TyrWiHOEpAiH eH  Kiwi
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kenemi 0,58 cM-geH yrnkeH 6onca, wapbbl MannbIK
numdageHnTTiH  gamy OeHreniHiH  naTtonornsnblk
KayiTiniri xorapbl ekeHgiriH kepcetedi. CoHgan ak
Gananapga >XyprisinreH apTypni ynbTpaablObICTbIK
3epTTeynep apkblibl AnMmda  TYWIHAEPiHIH  iLKi
KypbinbIMbIHAAFbl «Tptodens Genrici» aen atanaTbiH
YNbTPaAbIObICTLIK epekLenikTi ankpiHaan, oyn 6enri
nuMmdoma AnarHo3bIH epTe aHblKTayFa XXoHe emaeyai
yakTbiNbl bacTayra MyMKiHAik 6epeTini kepceTingi [13]
bananap apacbliHga LWweTi nMMmdageHonaTus
KeH TapanfaH aypynapabiH Oipi 6onbin Tabbinagpl.
byn aypyoa numdanslk TyniHOoepaiH kenemi MeH
ThIFbI3ObIbIFEl  KanbINThl  XXaFdanWgaH — easrepicke
yuiblparaHablfbl  KepceTeqi. byn xargangblH,
cebenTepi apTypni Oonybl MyMKiH, Gipak kebiHece
NHpekumanapra ©GenceHainik rmnepnnasunscol
peTiHae kepiHeni. ATan anTkanda, MukobakTepusinap
TyoblpaTblH  nuMmdageHonatuanap  Tybepkynes
aypybl ken KesgeceTiH aMakTapga bonagpl [9, 21].
Tybepynes aypynapbl aHblKTanfFaH aviMakrapga
numdbanblk  TYWiHOEpAi 3epTTen  AuMarHo3 Kok
anTapnbikTal  KublHObIKTAp  TyAblpagbl, oyn
Xargannapaa KT 3epTreynepiH kongaHa oTbIpbIn
numdbanblk TYWIHOEPAIH YNKenreHairi aHblkTancaga,
Tybepkynes cangapblHaH yIKenWreH numdansik
TyWiHOepai 3epTen AmarHo3 Kok YLWiH Gananapra
330dhareanbfi ynerpagbiObICTbIK Ouoncus xacany
kaxkeT. byn saic wapbbl Man numdanbik TyRiHAEpPIH
3epTTeyae Ae MaHbI3abl 6onbin caHanagb! [11].

CoHbiMeH kaTtap, MPT >xacaygblH HoTUXeciHae
numdanblk TYRIHAEPAIH NaTonoruanblk esrepictepiH
aHblkTayga YWwiH TuiMai apictepain Gipi 6onbin
Tabbiagbl. Kiwi kenemaeri numdansik TyniHOep
KYMeHiH OypbiC KanbinTacnayblHaH nanga ©OornfaH
TamblpriapAblH akayrapbl XXeHe onapfa CyMbIKTbIKTbIH,
XnHanybl cebebiHeH HaTWkeciHOe OeHeHiH apTypni
OeniktepiHae »>kbinayblk icikTepi namga 6Gonagbl.
bananapga nuMmdanslk  kyrMe  aypynapblHbIH,
naTonorusanbelK ©e3repicTepdi  aHblKTayaa Konga-
HbINaTbIH 3amMaHaywu agictepaiH 6ipi. [19].

MA3T/MPT opgicivieH 3epTTey kesiHoe 613
Haykac Gananapga nvmdanslk TyWiHOep naTo-
norusicbiHbIH, 75,7 %-bl kaTepcis, an 24,3%-bl kaTepni
eKeHAiri aHbikTanfaH. Katepcia numdansik TyniHaep
KOHTpaACTTaH KeWiH MMNOMHTEHCUBTIK curHan bepce,
katepni numdanblk  TyWiHOEp TMNEPUHTEHCUBTIK
curHanMmeH katap kenemgepi 5-10 mMm-meH cunat-
TanfaH [6].

bananapaa kesegeceTiH nuMdanbik TyniHaep
icCikTepiHiH, Oipi XomkkuH numdomacsl (XJ1), MIT/
KT  (NO3MTpOHAbI-aMUCCUANBIK — ToMorpadusa  +
KOMMbOTEpPrik TOMorpadusi) aypy KE3eHiH aHbIKkTayaa
XeHe empeyni OGakbinaygoa Herisri egic  6ombin
Tabbinagbl. bynagic ceyneneHyain xofapbl MerLIepiH
(opTawa 9,3+2,3 m3B) GepreHaikTeH Gananap yLiH
kayinTi 6onybl MymkiH. MPT (MarHuTTi-pe30HaHCTbIK
ToMorpadus) xxeHe Y3 (ynstpagbiObICThIK 3epTTEY)
caynenik XXykteM gapexeci a3 6onraHabiktaH MAT/

Meouyuna u sxonoeus, 2026, 1

KT-ra 6anama peTiHae konaaHbinaabl [22]. CoHbIMeEH
kaTap katepni nMMmdanslk TyhiHaepai aHblkTayga XKyka
WHeri acnupauusanblk buoncus aaicige nangansl agic
peTiHOe TaHbinFaH, Gipak Oyn eaicTene anfaH-Tepic
HOTWKENepPAiH bIKTMManapbiFbl caktanFaH. CoHObIKTaH,
numcbomara Kyaik OonFaH >karganga, 3KCUU3MSAIbIK
ouoncus xacanybl MiHOEeTTi [15].

bananapga cupek KesgeceTiH nuMmdanbIk
aypynapbiHbiH Oipi  6enceHai  numdaHrmomaros
(JTAM), on numdanbik TaMblpriapbiHbIH NATONOrSAbIK
kebelimMeH cunartTanatbiH reteporeHai aypy 6onbin
Tabbiagbl. byn aypy KkesiHoe cylhiekTtep MeH
KyMcaK TiHOep 3akbimganagbl koHe OGananapga
OnarHo3 Kowfa KublHObIKTAp Tyablpagbl. [uarHos
Koo kesiHOe YO3 HoTwkKeciMeH epekLieniHeni:
Oen anmarbliHOa CYWbIKTbIK >XKMHanagbl, MyHKUUS
acaraHga nuMmdanblk CyMbIKTbIKTa kaH aparnackaH
ekenai Oarkanagbl. 3epTxaHanblk  HaTwkene:
rmnoanbbyMmHeMus, rmnokoarynayus OonfaH
Xarganga OenceHpj nuMdaH-rmoMaTo3ablH,
Tangaygarbl 6enriciH kepceTteqi [2].

CoHbIMEH  KaTap, numdanblk  TyhiHOep
aypynapblH 3epTTey OafbITbiH aHblKTayga KelleHi
KongaHbinaTblH SA4iCTEp HOTWXKECi AmarHo3 Kok
DapbiCcblHAA HaKTbl, TMiIMAI 6onbin TabblaTbIHAbIFLIH
Kepyre bonagbl.

KOPbITbIHAbI

1. Bananapga numdansik TyWiHAEPAIH Kypbl-
NbIMbl MEH KbI3METiH OaFanay yLiH ynsTpaablObICThIK
3epTTey, TYCTi Jonnepnik arbiHObl OeinHerney, cynep-
MUKpOBacKynsiprblk GenHeney, coHpan-ak MPT, KT
YKOFapbl TEXHOMOMMANbIKSAICTEPHIHHOTUXECIHE CyieHe
OTbIPbIN KEH, Typ4e KOonAaHbIiCTa €KEHi KepCeTiMreH.
Opbip oaicTiH e3iHiH epeKweniri MeH apTbIKWbINbIFbI
eckepeTiH 6oncak, Y13 MeH »oFapbl cesimTanablKneH
ycak Tamblprapabl 6eriHeney agictepiMeH numdanblk
TYWiHOEpOiH KaH  alHanbiMblHOaFbl — e3repictepni
0on aHbikTayFa MyMKiHAik 6epce, MPT numdanbik
TYWiHOepaiH Kkermemi MeH opHanackaH OpHbIH
HaKTbl aHbIKTaFaHAbIFbIH Kepyre MyMKiHAIK Oepepi.
bananapga numdansik TyniHaepaiH KypbirbiCbl MEH
KbIBMETTIK epeKLUenikTepiH aHblKTay YLUiH KocbiMLla
aficTep KongaHyMeH Katap  yneTpagblObiCTbIK
3epTTeynepain, HaTwxkenepi 6actbl pen artkapagbl.
Wapbbl Mar numdanblk TyWiHOEPIHIH BUPYCTbIK
MHpeKUMsinap acepiHeH rMnepnnasuscbiH aHblKTan
OMarHo3 KO MakcaTblHOA MaHbI3Obl d4icTepaiH
Oipi ynbTpagblbbICTbIK 3epTTey Oenrinepi Gonbin
Tabbinagbl.

2. JNumdpanblk TyWiHOEpAiH, NaTonornsnblk
esre-pictepiH anbiktayaa Y03, KT, MPT, MN3T/KT
aficTepi HoTWXXenNi, TMIMAI KOPTbIHbINApP GepeTiHAainiri
KepceTinreH. bananapga numdansik TyrWiHOepaiH
Katepni >keHe KaTepci3 IiCIKTepiH aHblKkTay YLUiH
hepyMOKCMTON KOHTpacT 3aTbl KoMAaHa OTbIpbIn
M3T/MPT xacanblHagbl >8He KocbiMwa PTop-
18 dTopaesokcurnioko3a  apkblibl MNO3UTPOHAbI-
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3MUCCUANBIK TOMOrpadusiCbl XXKeHE KOMMbIOTEPIIK
TOMOrpaduscbl  KongaHbinagbl. KT 3eptTey
aAiciH KongaHa oTblpbin NMMdanbik TYWiHOEPAIH,
YyNKenreHgiri aHbikTanFaH Oonca, an  TyGepkynes
cangapblHaH ynkenreH numdansik TyrniHgepai septen
OMarHo3 Ko YLWiH 33odareanbdi ynsrpagblObICTbIK
ouoncus  opici HeTwxkeni 6Gonagbl. Jlumdanbik
TYRiHAEepAiH KaH arHanbIMbIH TYpRi-TYCTi Aonnepnik
afblH apKbIfbl )X8HE XOoFapbl ce3iMTangbibIKNeH ycak
Tamblpnapabl 6eliHeney aficTepiMeH aHbIKTanfaH.

3. CoHblMeH kaTap, Gananapga nuMmdansik
Xyne aypynapbiHa [uarHO3 Kotoda 3epTTey XoHe
Tangay HOTWXECiHAE  anblHFaH ManimeTTep
numdanslk TYRiHAepAiH NaTtonornsanblk e3repictepi
aHbIKTay VYLWiH 3amaHayn agictepaiH TuiMainiriH
KepceTymeH epekLierniHesi.
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FEATURES OF LYMPHATIC SYSTEM DISEASES DIAGNOSING IN CHILDREN

'Department of Morphology, Karaganda Medical University NC JSC (100008, Republic of Kazakhstan,
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Aim. To study the structural and pathological changes in lymph nodes in children, taking into account
their anatomical and physiological characteristics, and to assess the effectiveness of instrumental diagnostic
methods used to detect these pathological changes.

Materials and methods. The study used data from modern medical literature, clinical observations, and
instrumental diagnostic methods. The anatomical features of lymph nodes in children and their pathological
changes were discussed. Acomparative analysis of different instrumental methods for diagnosing inflammatory
and oncological diseases was conducted.

Results and discussion. It was found that the size and structure of lymph nodes in children vary
depending on their location and age. Ultrasound (US) is the safest and most accessible method, allowing the
assessment of the size, shape, and echogenicity of nodes. Contrast-enhanced ultrasound (CEUS) was found
to be effective in differentiating between inflammatory and metastatic changes. Positron emission tomography
combined with magnetic resonance imaging (PET/MRI) and computed tomography (PET/CT) demonstrated
high sensitivity in detecting malignant structures. The study also confirmed the important role of computed
tomography (CT) and magnetic resonance imaging (MRI) in identifying structural changes in lymph nodes.

Conclusion. For the early detection and diagnosis of lymph node pathology in children, the use of US,
CT, MRI, PET/CT, and PET/MRI is recommended. US is the primary method for initial diagnosis, CT and MRI
are essential for determining structural changes, while PET/CT and PET/MRI are used to detect malignant
processes.

Key words: children; lymphadenopathy; lymph nodes; ultrasound; diagnosis; modern methods

H. C. bekoea’, K. K. Katibipbekosa'*, 3. T. MyxamemxaHosa’
OCOBEHHOCTU OAUATHOCTUKU 3ABONEBAHUN NUMPATUYECKOWU CUCTEMbI Y AETEU

'Kacdbegpa Mopdornormn HAO «KaparaHauMHCKUA MeauumHCKMiA  yHuBepcuTeT» (100008, Pecny6rvka
KazaxctaH, r. Kaparanga, yn. Anbikuna, 7; e-mail: info@gmu.kz)

*Kapnbiraw Kanbip6ekoBHa Kanbipb6ekoBa — kadpeapa mopgonorum HAO «KaparaHauHCKuii MeauuuHCKUA
yHuBepcuTeT»; 100008, Pecnybnvka KasaxctaH, r. KaparaHga, yn. AnbeikuHa, 7; e-mail: karl.111@mail.ru

Llenb. N3y4nTb CTPYKTYPHBIE 1 NATONOIMYECKME N3MEHEHNSI NTMMAATUYECKUX Y3INOB Y AETEN C YHETOM UX
aHaTOMUYECKNX U PU3MONOrMYeckmx 0OCODEHHOCTEN, a Takke OLEHUTb 3PEKTUBHOCTL MHCTPYMEHTANBbHbIX
METOA0B AMAarHOCTUKW, MPUMEHSIEMbIX ANS BbIABIEHNUS AHHbLIX NAaTONOrMYECKUX U3MEHEHNIA.

Mamepuanbsi u MemoOdsi. B xoge nccnenoBaHnst MCMONb30BaHbl AaHHbIE COBPEMEHHOW MEANLIMHCKOM
nuTepatypbl, pe3ynbTatbl KIMHWYECKMX HAOMIOOEHUA W UHCTPYMEHTamnbHbIX METOAOB AMArHOCTUKN.
PaccmoTpeHbl aHaToMuyeckme 0CO6EHHOCTU MMMAATUHECKNX Y3M0B Y AETEN Y UX NATONOINMYECKME UBMEHEHMSI.
lMpoBeneH cpaBHUTENBHBIN aHanM3 pas3fnyHbIX MHCTPYMEHTANbHbIX METOAOB ANArHOCTUKN BOCNANUTENbHbIX
N OHKOMOrm4eckux 3abonesaHui.

Pesynbmambl u 0b6cyx0eHue. YCTaHOBIIEHO, 4TO pa3Mep W CTPyKTypa NUM@aTU4eCKnx Yy3noB Y
OeTeln 3aBUCAT OT MX NoKanu3auum 1 Bo3pacTa. YnerpassykoBoe uccregosanue (Y3W) aensetca Hanbonee
f©esonacHblM M OOCTYMHLIM METOAOM, MO3BOMSAKLWNMM OUEHUTb pa3mep, (OpMy U 3XOreHHOCTb Y3rOB.
KoHTpacTHo-ycuneHHoe ynbsrpas3BykoBoe uccrnegoBaHue (KY3W) nokasano BbICOKY 3(hdEeKTMBHOCTb B
anddepeHumnaLmm BocnanuTenbHbIX U MeTAaCTaTUYECKUX U3MEHEHNI. [103UTPOHHO-3MNCCUOHHAsA TOMorpadouns
B COYETAHMM C MarHUTHO-pe3oHaHcHon Tomorpadmen (MI3T/MPT) n komnetoTepHor Tomorpadgumen (MIAT/KT)
NpOOEeMOHCTPMpOBara BbICOKYH YyBCTBUTENbHOCTL B BbISIBIIEHUWN 37I0KA4YE€CTBEHHbBIX MpoueccoB. B cTatbe
TakKe yCTaHOBMEHO, YTO koMmnbloTepHast Tomorpadus (KT) n marHMTHo-pe3oHaHcHas Tomorpadust (MPT)
UrparoT BaXkHYO Posb B ONPEAENEeHNM CTPYKTYPHBIX MBMEHEHUI NTMMAATUHECKUX Y30B.
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Bbigod. [Ons paHHEro BbISIBIEHWS W OUArHOCTUKM MaToONormn numdatuyecknx ysnoB Yy OeTen
pekomeHayeTcs ncnonbdoBaHue Y3W, KT, MPT, MNAT/KT n M3T/MPT. Y3/ siBnseTcs 0CHOBHbIM METOAOM Ha
aTane nepBu4Hon guarHoctukn, KT n MPT HeobxoguMbl 5151 yTOYHEHUSA CTPYKTYPHbIX M3MeHeHun, a MOT/KT
n MAT/MPT npumeHstoTca ans obHapyXeHus1 3rioKavyeCTBEHHbIX MPOLECCOB.

Knrouesbie crioga: getun; nuMmdageHonatms; numdgaTnyeckne yanbl; ynsTpa3ByKOBOE MCCNEAOBaHME;
ONarHocTrKa; COBpPEMEHHbIE METOAbI
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BeedeHue. Vcnonb3oBaHMe B HEOTNOXHOW XMPYpPrMvM nanapoCKONMUYEecKoW anneHOdKTOMUM Mpu
OCTPOM anneHaununTe NO3BOMSET YNyyllnUTb pesynbrathl fNevYeHns n n3daBuTb BOMbHBIX OT TpPaBMaTUYHOMN
nanapoToOMuK U CBSA3aHHbBIX C HEN OCITOXHEHMIN. BO3MOXHOCTM pacluMpeHnst NokasaHui K UCMoNb30BaHUIo
3HOO0BUOEOXMPYPIUYECKON TEXHOMOMMM B NIEYEHMN OCTPOro AECTPYKTUBHOIO OCITOXXHEHHOTO annenanumTa oo
KOHL|a He onpefeneHbl 1 HyXXAalTcs B AanbHeELWeM nccneaoBaHmn.

Llenb. CpaBHUTENbHbLIA aHanu3 pesynbraTtoB fevyeHns BOMbHbIX C OCTPbIM anneHauuMToOM U €ero
OCMOXHEHVSIMU C MPUMEHEHUEM NanapoCKOMMYEeCcKOW W NanapoTOMHOM anneHA3KTOMUU B YCIOBUSIX
KI'Ml «ObnacTHas knuHuMyeckas GonbHuLa» YnpaBneHusi 3opaBooxpaHeHus KaparaHamHckon obrnactu (.
KaparaHga, Pecnybnvka KasaxcTtaH).

Mamepuanbl u Mmemodekl. B xoge nccnegoBaHus ObinyM NpoaHanuanpoBaHbl McTopun GonesHn 404
naumneHToB, onepupoBaHHbiX B nepuog ¢ 01.01.2020 r. no 31.12.2021 r. B KI'M «ObnacTHast knuHM4eckas
fonbHUUa» YnpaeneHus 3gpaBooxpaHeHunsi KaparaHguHckon obnactu Ha 6ase kadhedpbl XMpYpruyeckmx
6onesHenn HAO «KaparaHOuHCKMIN MmegnumMHcKuin yHuBepceuTeT» (r. Kaparanga, Pecnybnuka KasaxcraH).

Pesynbmambl u obcyxdeHue. [poaHannavpoBaHbl pesynbraTbhl anneHAIKTOMUN, BbIMOMHEHHbIX
nanapocKonNMYyeckMM AOCTYMOM, COMOCTaBMEHbl C pe3ynbraTtaMy fanapoTOMHbIX Oonepauvi npu TOW Xe
natonoruu. lNpu cpaBHEHNM pe3ynbLTaToB NanapoCKONMYECKON 1 NTanapoTOMHOWM anneHA3KTOMUK Y NauneHToB
C OCTpbIM anneHaMuMTOoM ObinM npoaHanM3vMpoBaHbl Criedylolme MoKasaTenu: MNPOAOIPKUTENBHOCTb
onepauun, KONMYeCTBO OCITOXHEHUI, CpegHU nepuog, NpebdbiBaHMs BOMbHbBIX B CTalMoHape.

Bbigodkl. Lnpokoe uncnonb3oBaHe 3HAOBUOEOXMPYPTMYECKOW TEXHOMOMMU B JNie4eHun BOorbHbIX C
OCTPbIM anneHANLMTOM SIBISIETCS BENEHNEM BPEMEHW U NMOKa3bIBAET, YTO NlanapockonmMyeckas anneHg3KkToMust
yXKe cTana 30f0TbIM CTaH4ApTOM JleYeHUst MpakTu4eckn Bcex popmM ocTporo annenavumTa. Kak nokasanm
pesynbraThl HalWX WCCReOoBaHW, NanapocKonMyeckas anneHaaKToOMUs SBNSeTcs onepauuen Bbibopa
y GOMbHbBIX OCTPbIM anmneHAMLUUTOM HE TOSIbKO M3-3a XOPOLUMX HEeMOCPEeOCTBEHHbIX pe3ynbraToB, HO U3-3a
OTCYTCTBUS B AanbHENLLEM FPO3HbIX NOCeonepaLoOHHbIX OCITOXHEHWIA.

Knroueebie croga: OCTpbI  anneHOUUWT; JlanapoToMHasd anneHA43KTOMUS; fanapockonuMyeckas
anneHgdKTOMUSI; SHOOBUAEOXUPYPIUS

BBEOEHUE BeccnopHo, eqMHCTBEHHBIM METOAOM NeYeHUns
Octpbin anneHgmumt (Ol1) — ogHO M3 cambix  OllgaBnseTcs aKCTpeHHasi onepaumns. ANNeH43KTOMUS
YacTbIX  OCTpbIX  XuUpypruyeckmx 3aboneBaHun — Hambornee 4acTO BbINOMHAEMasi onepauus B

OpraHoB OpHOLLHOM NONOCTK, TPeByoLLLEE HEOTNOXHOWN
XUPYPrnyeckori MOMOLLIM, U UMEET NOXMU3HEHHbIN PUCK
oT 6 go 7% [1]. Mo AaHHBIM MUPOBOW CTATUCTUKM,
anneHaskTomusa BbinonHsaetcs y 1-1,5% HaceneHus
3eMHOro wapa B rog [12]. B 6onblwmHCTBE cryvaeB
OlN nposiBnsieTcss GOnb0 B KMBOTE, JIMXOPALKOWN,
TOLLUHOTOW M PBOTOW, XOTS Yy YacTW NauWEeHTOB 3TU
TUMNNYHbBIE NPOSIBIIEHNST OTCYTCTBYIOT.

Meouyuna u sxonoeus, 2026, 1

MUpe, U Be3ge, rae BO3MOXHO, BbIMOMHSIETCS Kak
HeoTnoxHas npoueaypa npu Ofl, eguMHCTBEHHbIM
WCKITIOYEHMEM KOTOpPOM sBnsieTca ¢opMupoBaHme
anneHanKynsapHoro nHdunsTparta unu abeuecca.
JletanbHocTe npu Ol coctaenset 0,1-0,3%,
a KONMMYecTBO MOCIEONepPaUMOHHbBIX OCIOXHEHWN
OCTaeTCs A0CTaTOMHO BbICOKMM U goxoauT Ao 40%
Npyv OCNOXHEHHbIX dopMax [2]. OTo obbscHseTcA
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BbICOKMM ypoBHEM 3aboneBaemocTu (4-6%), a Takke
anarHocTnyecknmuy owmnbkamu B 12-31% cnyyaes [6,
7,8,9,10].

YacTtoTa OCnOXHEeHUn nocrie nanapoTOMHOM
anneHgakTomum 3a nocnegHme 30 neT CyLecTBEHHO
He wu3MeHunacb, M coctaBnsieT 5-8% C sBHbIM
npeobnagaHnem paHeBon MHdekumm [11, 12, 13].

Bonee Beka oOTKpbiTasgs anneHA3KTOMUS
OoCTa-Banacb 30M0TbIM  CTaHOApTOM  feyYeHus
Oll. OpHako B pesynbTaTe akTUBHOMO pa3BU-
TUS  NanapoCKONMUYEeCKMX MaHUNynauuMm, 3HOO-
BUOEOXMpypruyeckme MeToabl Ka4yeCTBEHHO
N3MEHUNN OBNUK COBPEMEHHOW XMpyprun. Yxe B
TeYeHUN [ABYX [EeCATUNETUA nanapoCKONUYeCKnin
O0CTyN NOCTENEHHO 3aMeHSIET OTKPbITYHO onepauunto
npy Ofl. Pa3ButMe 3HOOCKOMUYECKMX METOA0B
NPUBENO K YNyYLLEHNIO OUarHOCTUKM 3aboneBaHus.
B HacTosllee Bpems nanapockonus no3BonsdeT
YCTAHOBUTb TOYHbIA OMArHo3 npuv Nogo3peHuu Ha
Ol B 95-98% cny4aes [14].

VMicnonb3oBaHne B HEOTIIOXKHOW  XUpPypruu
NanapocKONUYecKon anneHa3KTOMUM Mpu  OCTPOM
anneHguumMTe Mo3BOMSET yNyYWwuTb pesynbraThbl
nedyeHnss M n3baBUTb OOMbHLIX OT TpPaBMATUYHOM
nanapoToMumK U CBA3aHHbIX C Hel ocnoxHeHun [3]. B
nocrnegHue rogbl 4aHHbIV METOA CTan MPUOPUTETHBIM,
nosiBUIMCb  coobueHns o6  MCcnosnb3oBaHWM
NanapoCcKONUYeckon anneHa3KTOMUM Mpu  OCTPOM
anneHauunTe, OCMOXHEHHOM MEPUTOHUTOM UMK
anneHaukynsipHeiM  abcueccom [3, 4]. OgHa-
KO BO3MOXHOCTM  paclUMpeHust MokasaHum K
NCMONb30BaHMUIO 3HA0BUOEOXMPYPrNYECKON
TEXHOMO-TMM B NEYEeHUN OCTPOro [eCTPYKTUBHOIO

OCIOXXHEHHOro  anneHavuuTa 00  KOHUa  He
onpegeneHbl KU HyXgawTcs B AalbHenweMm
ncernenoBaHum.

Llenb paboTbl — CcpaBHUTENbHbLIN aHanu3

pes3ynbratoB NeyeHust BOMbHbIX C OCTPbIM anmneH-
ONUUTOM U €ro OCNOXHEHUSMU C MpPUMEHEHVEM
nanapocKonMyecko U1  NanapoTOMHOW  anneH-
aaktomum B ycrioBusax KM « O6nactHas KnuHn4eckas
6onbHMLa» YnpasneHus 30paBOOXpaHeHuns
KaparananHckown obnactu (r. Kaparanga, Pecny6nuka
KasaxcTan).

MATEPUAIbI U METOAbI

lMpoBeneHHOEe wccnegoBaHWe MpeacTaBnser
cobon PETPOCMNEKTUBHBIN aHanua ncTopum
6onesHn 404 (100%) naumeHToB ¢ amarHosom Of1,
NonyYmBLIMX onepaTuBHOE neyeHne B ycrioBusax Kl
«ObnacTtHas knuHudeckas GonbHuuay YnpasreHus
304paBooxpaHeHust  KaparaHguHckon obnactm  Ha
0asze kadbegpbl xupyprudecknx 6GonesHen HAO
«KaparaHaMHCKMN ~ MEAWUUHCKUA  YHUBEPCUTET»
(r. Kaparanga, Pecnybnuka KasaxcTtaH) B nepwvop
c 01.01.2020 r. nmo 31.12.2021 r. Kputepuamm
BKITIOYEHNST ObiNM BCe MNaUMEeHTbl C KIMHWYECKUM
anarHosom OIfl, BkM4Yas OCMOXHEHHble (OOPMbI
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anneHguunTa, He3aBMCMMO OT Bo3pacTa M nona.
290 (71,8%) naumeHTOB ObIMM MPOOMNEPUPOBAHbI
nanapockonuyeckum, 114 (28,2%) — nanapoTOMHbIM
OOCTYMOM.

Cpenu naumeHToB Obinn 160 (39,6%) Myx4dmH
n 244 (60,4%) XeHwwuHbl (cooTHoweHue 1:1,5,
COOTBETCTBEHHO). BospacT naumeHTOB BapupoBan
oT 18 oo 74 net. Hanbonee MHOTOUUCIIEHHYO rpynny
coctaBunu nuua B Bo3pacte oT 18 go 30 net — 204
6onbHbIX (50,5%). MNauneHToB B 03pacTe ot 31 go 40
net 6bino 97 (24%), ot 41 go 50 net — 59 (14,5%),
ot 51 go 60 net — 24 (6%), ot 61 oo 70 net — 16
(4%), ctapwe 70 net — 4 nauyueHTa (1%). Y 94 (23,2
%) nNauMeHTOoB OblNM yCTaHOBIEHbI COMYTCTBYOLINE
3aboneBaHus, cpeaM  KOTopbiX  Mpeobraganu
nwemundeckaa 6onesHb cepaua — y 21 (22,3%),
rmneptoHnyeckasi 6onesHb —y 21 (22,3%), caxapHbix
anabet —y 10 (10,7%), oxupenne —y 17 (18,1%),
aHemnst — y 19 (20,2%), renatut — y 3 (3,2%) un
Tmpeogntut —y 3 (3,2%) 60nbHbIX.

Bcem OGonbHbiM Obino npoBedeHo obliee
KnuHu4eckoe obcnenoBaHve, TwaTtenbHO cobuparncs
aHamHe3, (POpMMPOBancs nnaH AOMOMHUTENbHbIX
obcrnegoBaHuii, B TOM 4YuUCne C MNpPUBMEYEHUEM
CMexHbIX cneumanuctoB. CornacHo Cranpapty
OopraHu3aumm OKasaHWsi XUPYPrmyeckor MoMOLLM B
Pecnybnuke KasaxctaH, ouarHoCTU4eCKuUiA anropuTtm
coctodAn M3  bu3uKanbHblX,  JNlabopaTopHbIX,
PEHTIEHONOTNYECKMX " nocneonepaumoHHbIX
yNbTPa3BYKOBbLIX MCCNEAOBAHMI OpraHoB OpHOLLIHON
nonoctm u manoro Tasa [5]. lNpegonepaunoHHas
noaroToBka BOonbHbIX ocyLecTBsnach B
COOTBETCTBUM C MCXOOHbIM COCTOSHMEM OO0rbHOrO,
YUUTbIBANMCb OOBEKTUBHbIE MNapaMeTpbl, BIUSIHO-
lMe Ha PUCK BO3HUKHOBEHWUS OCITOXHEHUN B
nocrneonepaunoHHbin  nepuod. Bce  GonbHble
nonyyYnnu  MHMY3MOHHYO,  aHTMbakTepuarbHYHo,
OE3UHTOKCUKALIMOHHYIO Tepanuio.

lMpn nnaHupoBaHWM onepauui npeaBapu-
TenbHO npoBogunacb 6Oecega u  OOBACHANUCH
npemmyLlecTsa BO3MOXHOCTM [JocTyna. Y BCex
NauMeHToB ObINo MOMyyYeHO WHAOPMUPOBAHHOE
NMCbMEHHOE cornacue.

Jlanapockonuyeckme n nanapoToMHbIE anneH-
O9KTOMMM  BBIMOMHANW  MOA4  3HAOTPaxearbHbIM
HapKo3OM C WCMOMb30BaHWEM MMUOPENaKCaHTOB.
C npodmnaktmyeckon uenbto 3a 30 MUMH A0
NanapoCcKONMYecKoro BMeLlaTenbCTBa BHYTPUBEHHO
BBOAWMM aHTUOMOTMKKM Tpynnbl LedanocnopyHoOB B
Jo3e He meHee 1 T.

Bo Bpems gmarHoctMyeckon 0O30pHONM nana-
POCKOMNYECKOW pPEBU3MM  OLEHMBanM XxapakTtep
BbINOTa, OMpedensanu ero pacnpocTpaHeHHOCTb MO
OPIOLLHOW MONOCTH, BIPAXXEHHOCTb Nape3a TOHKOro U
TONICTOrO KULLEYHWKA, Hanm4me craeqyHoro npouecca.
Mo pesynsrataM peBU3nM NPUHUMANoch peLleHne o
KOHBEpCUM.
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PE3YIIbTATbI U OBCYXXOEHUE

Pesynbrathl anneHgaKToMnm nanapoc-
KOMU4Yeckum [JOCTynoM ObiMv  COMOCTaBMEHbl C
pesynbrataMy anapoTOMHbIX onepauuii Npy Ton Xe
naronormu.

Bce npeoBedeHHble onepaumn Obina noge-
neHbl Ha 2 rpynnbl: nanapockonudeckne (y 340
(84,1%) uaumeHTOB) 1 NanapoToMHble (y 64 (15,9%)
naumeHToB). B cBOK oyepenb nanapockonuyeckne
onepauuu Obinm pasgeneHsl Ha rpynny 6e3 koHBepcum
(290 (85,2%) v rpynny c koHBepcuen (50 (14,8%).

Haunbonbliee KOnMM4ecTBO MauMEHTOB Obinu
onepupoBaHbl NTanapoCKOMMYeCckumM [ocTynom ©6e3
KoHBepcumn. Bo Bcex crny4vasix NpOAOSKUTENbHOCTb
3aboneBaHnst gnunacb He ©Oonee 48 4. T[lpwu
MMCTONOMMYECKOM nccrnegoBaHnm, OTPOCTKOB
6e3 BocmanuTenbHbIX W3MEHEHUN BbISBNIEHO He
Obino. JTO MOXHO CBfi3aTb C TeM, 4YTO yXe Ha
OmarHoctmyeckom 3tane Obina  OCyllecTBreHa
ToyHas anddepeHumanbHas gnarHocTuka.

Y 50 (14,8%) GonbHbIX Onepauus Ha4MHanach
nanapocKONMYecKn, HO B XOoA4e BMeLLaTenbCcTBa Obina
npoBegeHa koHBepcus.  [MpuyvHamMy  KOHBEpCUM
MOCINY>XUMN  BbISIBIIEHHbIE NPV 1anapoCKOMNYECKON
pEeBM3NM NATOMNOMMYEcKne WU3MEHEHVUS B OPHOLLIHON
MonocT,  KoTopble  denanmu  npobremaTuyHbIM
TEXHMYECKOE  BbIMOMHEHWE ornepauun  fanapoc-
KOMWYECKMM  OOCTYMOM WM SBMASNNCbL  MPOTUBO-
nokasaHnem [nsg nanapoCKONMYEeCcKON —anneHask-
Tommmn (y 44 (88%) OOnbHbIX), W BO3HUKLLUME
MHTpaomnepauVoHHbIE OCITOXHEHWS, C KOTOPbIMU He
yOaBanoch CnpaBUTbCA IHOOXUPYPrMYECKUM METOLOM
(y 6 (12%) 6onbHbIX). KoHBEpPCUM MO HEOGXOOAMMOCTM
ObinM  paHXMpoBaHbl  criegytowmum  obpa3oM:  a)
onepauum1, CONpoBOXAALIMNECH 3HAYUTENBHBIMU TEX-
HUYECKMMM CITOXKHOCTMM, BbI3BAHHBIMY OBHAPYKEHHbBIM
npy  nanapocKonMu  NAOTHbIM  anneHAVKYNSPHbIM
nHuneTpatom ¢ abcueaupoBaHvem y 31 (62%)
BOmnbHbIX, KOTOpble OBYCMOBMMM MEPExXoqd Ha KOCyH
nepemMeHHyto namapotommio o  BonkoBuuy -
[bsikoHOBY; ©) WHTpaonepauMoHHOE OOHapyXeHue

Tabnuua 1 — CpaBHUTENbHAA XapaKTepucTUKa pe3yrnbTaToB lanapocKonMyeckon

anneHaskTomMun y naumneHtos ¢ Ofl

MPU3HAKOB pasnUTOro MEPUTOHMTA C  SABMAEHUAMM
napanuMTUYecKon KULIEYHOW Henpoxogumoctn y 13
(26%) naumeHTOB, KOTOpPbIE OOYCNOBWUMM NEpexos Ha
HIDKHE-CPEAVHHYIO NTanapoTOMMIO.

K koHBepcum no TpeboBaHuto BbINM OTHECEHDI
BO3HVMKHOBEHME KPOBOTEYEHMSI MpU BblAENEHUU U
nepeBs3ke apTepum 4epBeobpasHOro OTPOCTKa,
nepdopaLms 0TpocTKa y OCHOBaHUSA U Npope3biBaHne
3HOONMraTypbl CO BCKpPbITUEM MPOCBETA CRENon
KMWKKM ¥ 6 (12%) BonbHbIX.

ANNeHA3KTOMUSA U3 NanapoTOMHOr0 A0CTyna
Oblna n3HavanbHO 3annaHupoBaHa 1 OCyLLEeCTBIEHa
64 (15,9%). B atou rpynne y 14 (3,5%) naumeHToB
ObiMM  AMArHOCTMPOBAaHbI  MPU3HAKM  Pas3nUTOro
NEPUTOHWTA C ABNEHUSIMN NAPanNUTUYECKON KULLEYHOMN
HENpPOXOAMMOCTU, YTO AMKTOBano HeobxogumocTb
NHTYBaLmK KMLLEeYHMKa. OTnm nauvMeHTam
ObinM  NpOBedeHbl anneHAdKTOMMUS, caHauus W
OpeHupoBaHMe OpHOLWHOM MOMOCTM U3 HUXKHE-
cpegnHHoro poctyna. [daBHocTb 3aboneBaHus y
naumneHToB 3TOW rpynnbl cocTaBnsana 6onee 48 u.

Y octanbHbix 50 (14,8%) naumeHTOB ObINM
3aperncTpupoBaHbl NpusHakn guddysHOM GopMbl
nepuToHMTa. 3TN NauneHTbl BblnM NPOONepPMPOBaHbI
13 KOCOro NepemMeHHOro nanapoToMHOro 4ocTyna no
BonkoBunuy — [bsikoHOBY. [laBHOCTb 3aboneBaHus y
naumneHToB 3TOW rpynnbl cocTaBnsana 6onee 24 u.

Mpn cpaBHEHUN pe3ynbTaToB  fanapocKo-
MMYECKOW UM FNanapoTOMHOM  anneHAdKTOMUM Y
naumeHTtoB ¢ Ol Tak ke aHanM3MpoBanucb Takue
nokasartenu, Kak MNPOAOIPKUTENBHOCTb Onepauuu,
KONMMYEeCTBO OCITOXHEHUN, CpeaHui nepuog npeodbi-
BaHMs BONbHLIX B CTauuoHape (cM. Tabnuuy).

OCnoXHeHNst nocre XuMpypruyeckoro rnede-
Husi Ol 6binuM 3apervctpupoBaHbl y 23 (5,69%)
nauveHtoB: y 6 (1,48%) nauweHTOB nocne
3HAOBMAEOXUPYPrMYECKO anneHgaktomum mn y 17
(4,2%) nocrne nanapoTOMHOW onepaumn.

lMocne nanapockonMyecknx BMeLLaTeNnbCTB
OTCYTCTBOBaNM TaKWe [PO3HbIE OCIOXHEHUSA, Kak
crnaeyHas KuleyHasi HEMPOXOOUMOCTb U KMLIEYHble

N nanapoTOMHOM

Jlanapockonunyeckas JlanapoTomHas

lNokasaTtenb
anneHasKTomMus anneHasKTomMus

HarHoeHwue paHbl 4 (1%) 8 (2%)
[MocneonepaunOHHbIA NEPUTOHUT 2 (0,5%) 2 (0,5%)
KunweyHble cBmLn 0 1 (0,25%)
[NocneonepaunoHHas rpbika 0 3 (0,75%)
PaHHss cnaeyHas kuwieyHas _ 3(0,75%)
HEMNPOXOANMOCTb
[nvtenbHOCTb onepauuu 51,345,3 muH 72,2+6,8 MyH
[OnutenbHOCTb I'I~p66bIBaHVIﬂ B 3.5040.12 6.4640.55
cTaumoHape (KOMKO-AHM)

Meouyuna u sxonoeus, 2026, 1
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CBULLM, B TO Bpems Kak npu nanapoTOMHOW
anneH-43KTOMUmn KuLeyHas HenpoxoaMMocCTb
OCMOXHUMa nocrieonepaunoHHoe TevyeHne y 3
(0,75%) 60nbHbIX, KWLIEYHbIE CBULLW Pa3BUNUCH
y 1 (0,25%) naumeHta. 310 0ObACHsETCA
MEHbLLUEN TpaBmMaTM3auMeln KULIEYHbIX MeTenb
BO BpeMsa SHAOBUAEOXMPYPrMYecKon onepauumu,
caHauuen OprowHOM noroctm u Gonee paHHUM
BOCCTaHOBIEHNEM MNEPUCTANbTUKN  KULLEYHUKa. Y
2 (0,5%) nauveHTOB KuLIEeYHas HenpoXoAMMOCTb
pa3pelumnacb koHcepBaTuBHbIM nyTeMm, 1 (0,25%) —
onepaTuBHbIM. [auMeHTy C KALLEYHbIM CBULLEM Yepe3
6 mMec. B NraHOBOM Mopsigke Obifo OCYLLEeCTBEHO
nccedeHve cauLLa.

B paHHUM nocrneonepaunoHHbli nepuog y 4
(1%) naumeHTOB ObINM AMArHOCTMPOBAHbLI NMPU3HAKM
nocrneonepaumoHHoro neputonnta. N3 Hux 2 (0,5%)
GonbHbIX ObINM ONEpPMpPOBaHbl NanapoCKONNYECKUM
n 2 (0,5%) nanapoTomHbIM crnocobom. Y Bcex
NauMeHTOB AaHHOE OCMOXHEeHWe ObINo paspeLleHo
nocpeacTBOM fnanapoToMun, caHauum U OpeHupo-
BaHMS OPIOLIHOM MOMOCTH.

OpHuM 13 KapguHanbHbIX LOCTOMHCTB na-
napoCKOMMYecKom anneHgaKToMum ABNSIETCS
3HAYUTENBbHOE  YMEHbLUEHWE  Yucra  FHOWHbIX
OCNOXHEHWI CO CTOPOHBI paHbl. B xoae nccnegosaHus
ObINO BbLISBNEHO, YTO MNPV fanapoCKOMUYECKMX
onepauusix HarHOeHWe MOoCreonepaunuoHHON paHbl
Habnoganock y 4 (1%) naumeHToB, Torda Kak mnpu
nanapoTomHbIxX onepauusax —y 8 (2%). CooTHoLleHre
1:2 MOXHO cuMTaTb XOPOLUMM fokasatenem AaHHOro
yTBEpXAeHUA. Takke NpOBEAEHHOE MCCneaoBaHne
B ouyepedHOM pa3 MOATBEPAMNO MPeuMMyLLECTBO
nanapoCcKONMYeCcKnx onepaumi Hag fianapoTOMHbIMU
B OTHOLUEHUN AnNuTenbHoCcTK onepauunn 51,3+5,3 MuH
n72,2+6,8 M1H COOTBETCTBEHHO (COOTHOLLEHME 1:1,4)
n npebbiBaHus B cTaumoHape 3,50+0,12 n 6,46+0,55
KOMKO-AHEN COOTBETCTBEHHO (COOTHOWeHMe 1:1,84).

Y 381 (94,3%) 60MnbHbIX NOCreonepauoOHHbIN
nepuog npotekan 6e3 ocnoxHeHwun. OTcyTCcTBME
MocrneonepaumoHHbIX  OCITOXKHEHUA CO  CTOPOHbI
OPOHXONMEro4HONM CUCTEMbI CBSAI3AHO C  paHHewn
akTmBm3aumen 6GonbHbIX. JleTanbHbIX  UCXOO0B
3aperucTpupoBaHo He 6bIno. MHTpaonepaumoHHbIX
OCNOXHEHWI BO BPEMS onepauuii B 06enx rpynna He
Habnoganocsk.

BbIBOObl

LLinpokoe wncnonb3oBaHne 3HOOBUOEOXUPYP-
TMYECKOW TEXHOMOMMM B  XUPYPrMYECKOM  Jieve-
HUM BOMbHBIX C OCTPbIM anneHguMUMTOM SBNSET-
CA BeneHVeM BpEMEHU W TMOKa3blBaeT, u4TO
nanapockonuyeckasl anneHaaKToMus yxe crtana
30M10TbIM CTAHOAPTOM IIEYEHUST MPaKTUYECKN BCEX
dopm ocTporo anneHanuuTa [4]. JlTanapockonuyeckas
anneHA3KTOMUA NpeacTaBnseTcs onepawmen Bbibopa
y BOnbHbIX OCTPbIM anneHANLUTOM He TOrMbKO M3-3a
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XOPOLLMX HEMOCPEACTBEHHbIX Pe3yrbTaToB, HO M3-3a
OTCYTCTBMSI B [JarnbHeWeM nocneonepaLmoHHbIX
rpbiX 1 cnaeyHon 6onesHn. ATa onepauus 0cobeHHO
nokasaHa npu CpoKe OT Hadana 3aboneBaHus He
bonee 48 u.

OnddepeHumnpoBaHHbIA  NoAXo4 B nede-
HUM BOMBHBLIX C OCTPbIM aNMNEHAULUTOM W annex-
OVIKYNSPHBIM MEPUTOHUTOM MPUBOAMWT K COKPaLLEHWIO
4acTOTblpaHEBONMHPEKLMMNIKCTPaabaoOMMHANBHbIX
OCNOXHEHUW, CHWKEHUIO CPOKOB CTaLWOHApPHOro
neyeHVsi, paHHern coumanbHOW W TPYLOBOW
peabunuTaumm n CHUWKEHUI0 MHaHCOBBIX 3aTpaTt Ha
neveHune. OTKpbITbIE OnMepaTuBHbIE BMeLLaTeNbCTBa
npyv OCTPOM anneHanumuTe SOMKHbI NCMOMb30BaThCH
B VMCKITHOUMTENbHbIX CITyYasix, N0 MOKa3aHWsIM.

Bknad aemopoe:

A. E. AnubekoB, [O. b. Tacrtambekos,
A. M. BanbikbaeBa — paspaboTka MeTo4onorMm
nccrefoBaHnsi,  yTBEPXOEHME  OKOHYaTeNbHOro
BapuaHTa cTaTbu Ana nybnvkaumm.

A. M. banbikbaesa, [O. K. Kanwuesa,
M. M. Myrasog — c6op matepuana, HanucaHue TekcTa
N KPUTUYECKMIA NEPECMOTP €ro CoOAep>KaHus.

A. E. AnubekoB, A. M. banbikbaera,
M. M. MyrasoB — obpaboTka matepuana.

KoHghriukm unmepecos:
KOHMNMKT MHTEpeCOoB He 3asiBMEH.
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ANALYSIS OF THE RESULTS OF LAPAROSCOPIC AND LAPAROTOMIC APPENDECTOMIES
IN THE TREATMENT OF ACUTE APPENDICITIS

'"Karaganda Medical University NC JSC (100008, Republic of Kazakhstan, Karaganda c., Gogolya str., 40;
e-mail: info@gmu.kz)

2MSE «Regional Clinical Hospital» of the Health Department of Karaganda region (100012, Republic of
Kazakhstan, Karaganda c.,N. Nazarbayeva ave., 10; e-mail: okb@okbkar.kz)

*Ainura Malikovna Balykbayeva — Karaganda Medical University NC JSC; 100008, Republic of Kazakhstan,
Karaganda c., Gogolya str., 40; e-mail: Ainura20042010@mail.ru

Introduction. The use of laparoscopic appendectomy in acute appendicitis in emergency surgery can
improve treatment outcomes and save patients from traumatic laparotomy and related complications. The
possibilities of expanding the indications for the use of endovideosurgical technology in the treatment of acute
destructive complicated appendicitis have not been fully determined and need further investigation.

Aim. Comparative analysis of the results of treatment of patients with acute appendicitis and its
complications using laparoscopic and laparotomy appendectomy in the conditions of MSE «Regional Clinical
Hospital» of the Health Department of Karaganda region (Karaganda c., Republic of Kazakhstan).

Materials and methods. The study analyzed the medical histories of 404 patients operated on from
01.01.2020 to 31.12.2021 at MSE «Regional Clinical Hospital» of the Health Department of Karaganda region
on the basis of the Department of Surgical Diseases of Karaganda Medical University NC JSC (Karaganda
c., Republic of Kazakhstan).

Results and discussion. The results of appendectomies performed by laparoscopic access are analyzed
and compared with the results of laparotomy operations for the same pathology. When comparing the results
of laparoscopic and laparotomy appendectomy in patients with acute appendicitis, the following indicators
were analyzed: the duration of surgery, the number of complications, and the average period of hospital stay.

Conclusions. The widespread use of endovideosurgical technology in the treatment of patients with
acute appendicitis is a matter of time and shows that laparoscopic appendectomy has already become the
gold standard for the treatment of almost all forms of acute appendicitis. As the results of our research have
shown, laparoscopic appendectomy is the surgery of choice in patients with acute appendicitis, not only
because of the good immediate results, but also because of the absence of further threatening postoperative
complications.

Key words: acute appendicitis; laparotomy appendectomy; laparoscopic appendectomy;
endovideosurgery

A. E. Anubekos’, []. 6. Tacmambekog?, A. M. bansikbaeea’™, []. K. Kanueea’, M. M. Myrasoe’, A. A. Anubekos’

XEOEN ANNEHAUUUTTI EMOEYOET NANAPOCKOMUATDbIK XXOHE JNTANMAPOTOMUANbIK
ANMNEHOSKTOMUA HOTUXENEPIH TANOAY

'«KaparaHobl MegnumHanslk yHuBepcuTeTi» KeAK (100008, KasakctaHn Pecnybnuvkacel, KaparaHabl K., Forornb
K-ci, 40; e-mail: info@gmu.kz)

2Kaparanabl obnbicbl [eHcaynblk caktay GackapMacbiHbliH «OBnbICTbIK KNWMHMKanNbIK aypyxaHackl» KMK
(100012, KasakctaH Pecnybnukacsl, KaparaHabl k., H. Hazap6aes ganfbinel, 10; e-mail: okb@okbkar.kz)

*AnHypa ManukoBHa banbikbaeBa — «KaparaHabl megnumnHanblk yHuBepcuteTi» KeAK; 100008, KasakctaH
Pecnybnukacol, KaparaHgbl K., [oronb k-ci, 40; e-mail: Ainura20042010@mail.ru

Kipicrie. YXegen xupyprusigakegen anneHanunT Kesinae nanapockonusnbik anneHa3KTOMUSIHBI KonaaHy
eMaey HoTWXKeNepIH XKakcapTyFa XaHe 3apAan LUeryLlinepai TpaBMaTtukanbIk lJanapoTOMUSAaH XXaHe OHbIMEH
OannaHbICTbl ackblHynapaaH apbinTyFa MyMKiHAiK Oepepi. XXepen OeCTPyKTMBTI acKblHFAH anneHauumUTTI
eMaeyae SHAOBUOEOXMPYPIUANbIK TEXHONOTMSAHbI KONAaHy KepCeTKILUTEPIH KEHEWTY MYMKIHOIKTEPI TOmnbIK
aHbIKTanMaraH >xaHe KOCbIMLLA 3epTTeyai KaxeT eTeai.

Makcam. KaparaHgobl oOnbicbl [leHcaynblk caktay 06ackapMacbiHbiH «OOnbICTbIK  KIMHUKAMNbIK
aypyxaHa» KMK (KaparaHabl k., Kazakctan Pecnybnukachl) xafganbiHAaa xxegen anneHauUMTNEH XKoHe OHbIH
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acKkplHynapbIMeH ayblpaTblH HaykacTapAbl NanapoCKONUAMbIK XOHE NanapoTOMUSANbIK anneHOA3KTOMUSHBI
KorgaHa OTbIpbIN emaey HaTWKenepiH canbiCTeipMansl Tangay.

Mamepuandap xeHe adicmep. 3epTTey bapbicbiHga 01.01.2020 x. 6actan 31.12.2021 x. apanbifbiHaa
KaparaHgbl obnbicbl [eHcaynblk caktay backapmacbliHbiH «O6nbICTbIK KNUHMKanbIK aypyxaHa» KMK-ga
«Kapafangbel mMeguumHanblk yHuBepcuTeTi» KeAK xupyprusanelk aypynap kadegpacbiHblH 6a3acbiHoa
(KaparaHgbl k., KasakctaH Pecnybnukackl) onepaums acanfaH 404 nauveHTTiH, aypy TapuxblHa Tangay
Xacangbl.

Hemuxenep xoHe marnkbiiay. JlanapocKonuAmnblK >KOMMEH jKacanfaH anneHO3KTOMUANapabliH,
HoTwenepi TangaHdbl, CONM MaTonorvsigarbl  NanapoTOMUSNbIK — onepauvsnapablH - HaTuXKenepiMeH
canbICTbipbingbl. XXegen anneHanumTneH ayblpaTbiH HAyKacTapAa fanapoCcKonUAIbIK )KaHe NnanapoTOMUSITbIK
anneHadKTOMUS HOTUXKENEPIH canbICTbIPy KesiHae Keneci kepceTKilTep TangaHabl: onepaumnsiHbiH, Y3aKThbIfbl,
ackplHynapAblH, CaHbl, HaykacTapablH cTaunoHapaa 6onybIHbIH OpTaLla Ke3eH;.

KopbimbiHObI. YKegen anneHOuumMTneH ayblpaTblH HaykKacTapAbl emaeyae SHOOBUAEOXUPYPTUSAbIK
TEXHOMNMOIMSAHbI KEHIHEH KOnAaHy yakbIT Tanabbl 6onbin Tabbinagbl xxaHe NnanapoCKONUANbIK anneHa3KToMus
Xegen anneHanuuTTiH Gaprnblk TyprepiH emaeydiH anTblH CTaHAapTbiHa arHanfaHblH kepcetedi. bisgiH
3epTTey HaTUXKENEPIMI3 KOPCETKEHAEN, TanapoCKONUANbIK anneHA3KTOMUSA XXeaen anneHaMunTIEH ayblipaTbiH
HaykacTapAa TeK XaKCbl HaTwkenepre 6annaHbICTbl FaHa eMec, COHbIMEH KaTap onepauusifaH KeuniHri aybip
ackplHynapablH 6onmaybiHa 6annaHbICTel TaHAay onepauusackl 6onbin Tabbinagbl.

Kinm ce3dep: >egen anneHOVUWUT; NanapoTOMUsNbIK — anmneHA3KTOMUS;  NlanapoCKOMUSAmbIK
anneHgaKTOMUSI; SHOOBUAEOXUPYPIUS
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B uccnepoBaHnM npeactaBneHbl pe3ynbraTbl aHanm3a KIMHUYECKOro TeYeHUs BETPSAHOM ochbl Y
221 peten, rocnutanmaMpoBaHHbIX B NHMeKUMOHHbIN ueHTp KITl «ObnactHas knMHudeckasa GonbHuLa»
Ynpaenenus 3gpaBooxpaHeHus KaparaHgmHckon obnactu 3a 2020-2024 rr.

B cTpykType rocnutanuavpoBaHHbIX OGOMbHbIX C BepUdULMPOBaAHHBIM OUArHO30M BETPSIHOW OCHbl
npeobnaganu getn B Bo3pacTe oT 3 0o 6 net. KnMHuyeckasa kapTuHa BETPSHOWM OCMbl XapakTepusoBanach
pasBUTMEM acTeHOBereTatMBHOro cuHgpoma Yy 58,8% nauuweHToB, nposiBNsiBLUErocsi CrnabocTblo,
YTOMIISIEMOCTbHO, FONOBHOM 60mbio 1 Muanrnen. NpemopbuaHbii oH 6onee Yem y NoNoBUHBLI HAabMgAEMbIX
GOMNbHbIX ObIN OTArOLLEH pa3nNMyYHbIMM 3a60NeBaHNAMM, YTO CNOCOBCTBOBANO PA3BUTUIO TXKENbIX OCIOXKHEHWI
B BuAe cencuca (reHepanv3oBaHHOe cucTeMHoe BocnaneHune) (3%), ocnoxHeHun co ctopoHbl LUIHC (4%),
OCMOXHEHWI CO CTOPOHbI AbIXxaTenbHou cuctembl (37%), 6akTepuanbHbIX UHGEKUMI CO CTOPOHbI KOXHbIX

nokpoBoB (56%).

Heob6xoamMo Wnpokoe NpUMeEHeHWe crieLndrYeckoin NpodunakTMki B BUAE BakUMHauun. BakumHaums
NPOTUB BETPSIHOM ocnbl ABNsieTcs 3MPEKTVBHLIM METOAOM MPOodUNakTUKn 1 TpebyeT Gonee LUMPOKOro

BHEOAPEHUA B NegnaTpnyecKyro NpakTuky.

Knroyesbie crioga: oetu; BETPAHAA OCrna; OCITOXHEHUA; (*)J'IeI'MOHa; na60paToprle AaHHble

BBEOEHUE
Bupyc BetpsHon ocnbl (BO) oTHOcuTCA
K CemencTBy repnecBuMpycoB U  sBMSETCS

Bo36yautenem BO — nHdekumoHHoro 3abonesaHus,
KOTOpbIM B OCHOBHOM GonetoT getn. KnuHudeckoe
TedeHne BO  xapakTepusyeTcs  nosiBNeHUEM
BE3VKYMSAPHON CbINW, KOTOpas MNpPOSBRASETCS nocne
MHKy6aunoHHOrO nepuoda NPOAOIPKUTENBHOCTHIO
okono 14 cyt. O6bivHO BO y 3popoBbix geten
npoTekaeT B nerkon opme, HO MOXET NPUBECTU K
TSDKENbIM OCMOXHEHMAM Y Nofgen ¢ ocrnabreHHbIM
UMMYHUTETOM 1 B3pocCrbIX [14].

[mobanbHbin  naHawadT nepegayn BO
XapakTepmusyeTcs 3HauuTernbHOW reorpacdumyeckon
N3MEHYMBOCTbLIO, NPW 3TOM B HEKOTOPbIX PErnoHax,
Takmx kak HOxHbin Kutanm, HabniogatoTca KOHLUEH-
TPUPOBAHHbIE 30HbI MOBLILEHHONO pucka. Takue
hakTopbl, Kak MIOTHOCTb HAacCeneHus, >XUIULLHbIe
YCNOBMS N JOCTYN K MEAULIMHCKOMY OBCIyXMBaHUIO,
CMOCOBCTBYOT 3TOW MNPOCTPAHCTBEHHOW HEO[HO-
POOHOCTW, BNUAS Ha YMpaBfneHue BCMbIWKaMU U
ycunus no mx npodunaktuke [8].

VccnenoBaHne B Adpuke nokasano TO, 4TO
KnumaTuyeckne ycrioBusa BnusoT Ha nepepadvy BO.
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Adbpuka xapakTepusyetcs Hanmunem MeCTHOCTEN
C pasHbIM KMMaTOM, BKMOYas OOLIMpPHbIE pavioHbl
TPOMMYECKOr0 W CyBTponuyeckoro knumata, 4To
MOXET MpuBECTN K Gonee Hu3kon nepegade BO wu,
cnegoBaTernbHO,  MEPBUYHOMY  MHAULMPOBaHWUIO
B Oonee crapwem Bo3pacte, Kak 6bino nokasaHo
B wuccrnegoBanusax u3 WHagum un  HOro-BocTtouHon
Asum [1]. iHTepecHO, 4TO nosgHee 3apaxeHue BO,
Kak mnomnaratoT, MOXeT OblTb 3aliMTON OT pa3BUTUSA
OMNOSICHIBAIOLLErO Nnnwasi, MNOCKOSbKY WUMMYHUTET,
pa3BMBLLMINCS BO BpeMS NepBOHaYanbHOM MHeKLmK,
MOXET COXPaHATLCS AONbLUE.

[MpocnekTMBHOE NpPOOONBbHOE MCCNeaoBaHne
Jetel C BUPYCOM uMMyHogeduumuTa 4eroseka
(BWY) nokasano, 4yto Tonmbko y 3% (1/30) peten
BO xapaktepu3oBanocb TSDKEMNbIM  TEYEHMEM,
Tpebyrowum rocnutanusauum, y 27% (8/30) peten
nocne nepeHeceHHon BO B pgeTctBe pasBurics
onosicbiBarowmi nuwan. OnpegeneHHble gakTopbl
MOBBLILAKT PUCK Pa3BUTUA Taxenoro teveHuns BO.
Y naumeHToB C oOcCnabneHHbIM VMMYHUTETOM, B
ToM uncne BUY-nHdMUMpOBaHHbBIX, BEPOATHOCTb
pa3BuUTMA ANCCEMMHMPOBAHHOIO 3aboneBaHus U
TSOKEMbIX OCNOXHEHUIN 3HAYNTENBHO BbiLe [2].
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MepBuyHass uvHGpekums BO y nmwopgen c
ocrabneHHbIM UMMYHUTETOM MOXET NpUBECTU K
TSOKEMbIM HEBPOSIOTMYECKMM  OCITOXHEHUSAM, TaKum
Kak MEHWHrosHuedanut, MWenuT, BacKynonaTus,
BUCOYHbBIA apTEPUM MU OCTPbIA HEKpOo3 ceTyaTku. B
YaCcTHOCTK, NepBuYHas Hdekuns BO cunbHO BnvsieT
Ha PUCK pasBUTUSA MHCyNbTa B TedeHue nepBbix 30
CyT U, x0T BnNusiHne BO Ha puck cMepTu KaxeTcs
CKPOMHbIM, OH Bbllle cpeau nuL ¢ ocriabneHHbIM
ummMmyHuteTom [3]. Y geten n B3pocrnbix BO asnsetca
Hepeakon MpUYMHOW MHcynbTa. Backynonatus npu
BO y perten, no-sugumomy, nopaxaeT B MNepBYIO
ovepenb KpyrnHble cOCyabl, B TO BPEMS KakK MHCYNbT
nocrie  OMosiCbiBAKOLLEro nuwas y  B3POCbIX
B OCHOBHOM 3aTparuMBaeT KpynHble W Memnkue
aptepun. Backynonatus npu BO nogreBepxgaetcd
obHapyxeHuem nnbo AHK BO, nnb6o aHtuten k BO B
CMUHHOMOS3rOBOW XNOKOCTU [7].

Mocne nepBuyHOM UWHpekuun Bupyc BO
CTaHOBUTCS NTATEHTHbIM B raHrmnsx nepudepunyeckomn
coMaTnyeckomn, aBTOHOMHOW 1 3HTeparibHON HEPBHON
cuctemsl [5].

BakumHaums ocTtaetcsi OCHOBHbIM METOAOM

npodmnakTukn  pacnpoctpaHeHnss BO, u B
pekoMeHZauuax — nponaraHaupyetcs  Bceobuias
BakUMHaAUuA  OeTen, a Takke [OoroHsoLllas

BaKUMHaUUA A1 HEMMMYHW3UPOBaHHbIX MOAPOCTKOB
N B3pocChbiX. TeM He MeHee, NpopbIBHblE MHAEKLNN
BO moryt MmMeTrb MecTo, XOTS OHW, KaK MpaBurio,
UMEIOT MEHEE TsDKENoe TedeHue, YeM MHeKuun y
He BaKUWHUPOBaHHbIX ntogen [7, 8].

HenaBHue pas3paboTkM C MCMNONb3oBaHUEM
MOPCKMX  CBMHOK AN 3KCNEpUMEHTanbHOro
3apa-xeHnss BO nokaszanu, 4TO npu OTCYTCTBUM
nepemyHoro 3aboneBaHusi BUPYC MPOHUKAET B
3HTEeparnbHble TaHMMUM U CTAHOBWUTCS NaTEHTHbIM,

4YTO npegnonaraet nore3HoCTb 3TON  MoAenu
aona  un3yyveHuma nateHTHOCTU U peakTuBauun.
Bonee paHHWE KnccnenoBaHMA nokasarnu, YTo

3KCMepUMEHTanNbHoOe 3apaXeHue KpbIC U MbILLeN
BupycoM BO He BbI3biBaeT 3abonesaHusi, HO B bonee
OTAAarneHHbI nepuog BUPYC OBHapyXuBaeTcd B
FaHrNO3HbIX HEMPOHaX, a Takke B HEHEMPOHabHbIX
KneTKax 1 B 3KCTpaHeBparbHbIX TKaHAX. IHOKynaums
noaywe4ek nan supycom BO kpbicam nopoabl Cnper-
[oynn npogeMoHCTpupoBasa HenosmHy MHAEKLMIO,
Ho Oblna gocTaTo4HOWM A BO3HUKHOBEHUS 60neBoro

MoBEedEHUs, KOTOpPOEe  BKIOYANo  U3MEHEHWs,
Bbl3BaHHblE B HEMpOHanbHbIX nonynauuax [11].
Bupyc pasmHoOXaeTcsi, pacnpocTpaHsieTcs

cpeaon KNeTok M TEeCHO CBs3aH C KreTkamu B
MeXOonNnUKynspHbix GasanbHbIX KepaTMHoumTax,
HO CTaHOBUTCS MH(EKLUMOHHBIM TOMbKO TOrada, Koraa
KepaTvHouUTbl  AnddepeHUnpyoTca B BEpXHUE
anvaepmarnbHble Crow, TAe OH HakannuBaeTcsl B
BUAE WHMEKLUNOHHBLIX OECKMNETOYHbLIX BUPWOHOB B
KOXHbIX Bonaplpsix [13].

3aboneBaHnsi  OblXaTeNbHOW  CUCTEMbI U
repnetudeckas MHQEKUUa Takke ObIM  LIMPOKO
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n3yyeHbl. Ha npvmepe usyyeHus ICTopun actmbl 1
3aboneBaemMoCcTn reprneTmyeckon UHdekumen Obin
CcAenaH BbIBOA4 O 3HAYWUTENbHOW B3aMMOCBS3U. JTa
CB$13b COXPaHSIETCS BO BCEX BO3PACTHbIX Y FreHAEPHbIX
nogrpynnax. B pesynbrate agekBaTHbI KOHTPOIb
actTMbl (0O 4eM CBUOETENLCTBYET  KOMMYECTBO
obpalleHni B OTAENEHWe HEOTNOXKHONW MOMOLLN
M rocnutanusauun) UMeeT peluarllee 3HavyeHue
ONA  CHWKeHnst 3aboneBaemMoCcTV TreprneTuyeckon
NHEeKUMEN 1 ee AONTOCPOYHbIX OCNOXHEHWI [3].

Octpaa wuHdekuns BO gmarHocTupyetcs
nytem obHapyxeHuss Bupyca. MeTtogom Bbibopa
ABMNSETCA MONuMepasHas UuenHas peakuus gns
OBHapyXeHUs BMPYCHbIX TEHOMOB B BE3UKYNSPHbIX
XMOKOCTSAX, CMMHHOMOS3IOBOM >KWUOKOCTU, TKaHsX,
KPOBW NI aMHUOTUYECKON xumakocTu [10].

BeegeHve BakuuHbl oT BO 3HaunTeneHo
M3MEHMITO CcuTyaumo B OOLLECTBEHHOM 34paBo-
OXpaHeHuW, MnpeBpaTUB U3  pacrnpoCTpPaHEHHOW
geTckor OonesHn B pedkoe SIBMIEHWE BO MHOMMUX
pervoHax. C MoMeHTa ee nepBoro ogobpeHus B
AnoHnn B 1986 1., a 3aTem BHeApeHWsi B COEANHEHHbIX
LlTatax B 1995 r. BakuuHa nNpoaemMoHCTpUpoBana
3amMevaTtenbHylo  3PEKTMBHOCTb, NPeLoTBpaTMB
npubnuantensHo 95% crny4yaeB cpedHen TSXKecTu
3aboneBaHus u nodtn 100% Tspkenbix cnydaes
npv BBegeHUn aeyx o3 [4, 6]. C MomeHTa Havana
nnaHoBon BakuuHaumm B CoeguHeHHbIx LUTatax
B 1995 r. cnyyam BO cokpatunuce Ha 97%. Cpeamn
iy monoxe 20 neT rocnutanu3aumM M CMepTu
TakKe 3HaYUTENbHO CHU3UNNCb, C COKpaLLEHUEM
rocnuTanu3aunm Ha 97% w crnyyaeB CMepTV Ha
99% no CpaBHEHWMO C [OBaKUMHAIBHOW 3MOXOM.
Mo oueHkam, BakuuHa npepgoTBpawaet bonee 3,8
munnmoHos crniydaes, 10 500 rocnutanusauun n 100
cmepTeln exxerogHo Tonbko B CLUA, 4To nogvepkuBaet
yCcnex BakUMHbI Kak BMeLlaTenbCcTBa 0bLLeCTBEHHOro
30paBOOXPaAHEHNS.

B TlepmaHum BakuuHauMsa BKIKOYEHa B
HauMOHanbHbIM Kanengapb uUMMmyHmsauum c 2009
I, MpM 3TOM YpPOBEHb OXBaTa MepBOW [O30M Cpeau
neten B Bo3pacTe oT 4 oo 7 net goctur 88,9% [6,12].

Kaxetcs BECbMa BEPOSATHbIM, yTO
cneumdmyeckne aHTUTENa wrparwT ponb B 3aliuTe
ot BO y BOCNpMUMYMBLIX NNL, KOTOPbIE NOABEPINMCH
BosgenicTeuto BO, 4yTo noaTBepKaaeTcs COObLLEHHOM
3h(PEKTMBHOCTBIO  MACCMBHOWM  MMMYyHM3aUMKM Y
300pOBbLIX U UMMYyHOAEMMUNTHBIX OEeTen, nogsepr-
wuxca BosgenctBuio BO. Bonee Toro, aHanus
bryopeCLEHTHbIX aHTUTEN K MEMOPaHHOMY aHTUreHy
(FAMA) vycnewHo wucnonb3oBancsas B KavyecTBe
UMMYHHOIO KOppensaTa B KIUMHUYECKUX WCTbITaHUSIX
BaKLUMHaLMM OeTen ¢ POHOBON fenkemuen. AHanua
FAMA wu3mepsieT aHTMTEena K rnuMkonpotenHy E
BO, «KkoTOpbIi SBNSETCA  OCHOBHBLIM  BMPYCHbIM
IMMKONPOTEMHOM. 3a MHOMME roAbl UCCneaoBaHWUn
ObINO yCTaHOBMNEHO, YTO HanmM4Me 3TOro aHTMTena B
CbIBOPOTKE YKa3blBaeT Ha UMMYHUTET NPOTVB BETPAHOW
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Tabnuua 1 — Bo3pacTHas CTpykTypa AeTei, 00mnbHbIX BETPSIHOM OCMom

lon

Bospacr (r.) 2020 2021 2022 2023 2024

abe. % abc. % abe. % abc. % abc. %
HoBopoxaeHHble 1 71 3 27,3 12 14,3 7 14,6 4 6,3
1-3 3 21,4 2 18,2 22 26,2 11 22,9 18 28,1
3-6 6 42,9 2 18,2 32 38,1 16 33,3 14 21,9
6-12 1 7.1 3 27,3 8 9,5 8 16,7 11 17,2
12-18 3 21,4 1 9,1 10 11,9 6 12,5 17 26,6
Bcero 14 100 1 100 84 100 48 100 64 100
OCMbl, HO He MPOTMB OMoOsiChiBalOWero nuwas. N3 KnuHuko-nabopaTtopHbie ncenegoBaHus,

131 ceponosnTnBHOro nuua, 6nm3ko nogseprlerocs
Bo3gencTeuo Bupyca BO, tonbko y 2% passunacb
BO (oba cnyyas 6binu nerkumun). Hanpotus, 13 68
YeroBeK, y KOTOpbIX He Oblno 3Toro aHtTutTena npu
ObITOBOM KOHTakTe ¢ Bupycom BO, y 59% passunach
BO B TeueHue cneaytowmx 3 Hegenb [9].

HeobxoaMMo OTMETWUTb, 4YTO MaTepuHCKas
nHdekuma BO B nepsblie 20 Hegenb 6epeMeHHOCTH
MOXET MpPMBECTM K BPOXAEHHOMY cuHapomy BO,
XapakTepusylowemycsa LenbiM psgoM aHomanuia y
HOBOPOXAEHHOI0, XOTHA pUCK ocTaeTcst Hu3kum [10].

Uenb pabotbl — u3yuntb 0COBEHHOCTU
KITMHUYECKOrO TeYyeHUs BETPSHOW OcCnbl Yy AeTen,
rocnuTannanpoBaHHbIX B HdekunoHHbIn ueHTp Kl
«ObnactHas knuHuyeckast bonbHMLAa» YnpasneHus
3gpaBooxpaHeHus  KaparaHguHckon obnactu B
2020 — 2024 rr.

MATEPUAIbI U METOAbI

B HacTtosiwem unccnegoBaHuu npeacTaBneHbl
pesyneratbl aHanusa uctopun 6onesHn 221
naumMeHta C BepuduUUPOBAHHLIM  ANArHO30OM
BO. B 2020 r. B WHMekumoHHbIn ueHTp KITI
«ObnacTtHas knuHudeckas GonbHuuay YnpasrneHus
30paBooxpaHeHus KaparaHguHckon obrnactu Gbinm
rocnuTanuauposaHbl 14 getewn (6,3%), B 2021 r. — 11
(5,0%), 8 2022 1. — 84 (38,0%), B 2023 1. — 48 (21,7%),
B 2024 r. — 64 nauueHnTa (29,0%).

OunarHo3 BO HabniogaemMbiM 60MnbHBIM Obin
BbICTaBMIEH Ha OCHOBaHWM 3NUOEMMUONOrMYECKOro
aHamHe3a W KOMMMEKCHOro KnuHu4eckoro obcne-
OOBaHWs, pes3ynbraToB Cepororm4yecknx u morne-
KynsipHbIX MeTodOB AuarHoctukn. Bcem pgetam
BbIMOMHANNCE 00WKMe aHanuM3bl KpOoBW U MOYW,
BUOXMMMNYECKNA aHanM3 KpPoBM, MO MOKa3aHWsIM
peHTreHorpadunss UnM KOMMbOTEPHas Tomorpadus
OpraHoB rpygHon knetku. lpu Hanmuumm y peten
HEeBPOSIOrM4ecKom CUMNTOMATUKN C AUarHOCTUYECKOM
Lienbio NpOBOAMITIAach CNMHHOMO3roBast (NntombarnsHas)
NYHKUUS.
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OnarHocTMka u neyeHne ©OO0nbHbIX NPOBOAMMUCH
B COOTBETCTBUM C [fAencTByrolWMM KnuHu4eckum
NMPOTOKOSIOM AMarHOCTMKM WU neveHnss «BeTpsiHas
ocna y geten» M3 PK Ne4 ot 9 moHsa 2016 roga,
opgobpeHHbiM  OObeaMHEHHOM  KOMWUCCMEW  NO
KayecTtBy MeguuMHCKuX  ycnyr  MuHucTepcTtBa
3npaBooxpaHeHus Pecnybnukm KasaxcrtaH [2].

CpaBHeHue nokasarternen 4o 1 nocne neyvyeHns
NPOBOAUITIOCH C UCNOMNb30BaHMEM MAPHOro t-kpuTepus
CtbtogeHTa. CTaTUCTUYECKN 3HAYUMBIMU CHUTANNCH
pasnuyus npu p<0,05.

PE3YIbTATbI U OBCYXXOEHUE

Mo paHHbIM aHanu3a nauMeHToOB B Mepuop
c 2020 no 2024 r. BKNHOYMTENBHO Ha MNJIAHOBOE
neyeHve C BETPSHOW OCMoW nocTynuno 221 gerten.
Manbunkn coctaBunn 56%, pesodykn — 44%. B
nccnegoBaHve BKNOYany nauvMeHToB ot 1 mecsua
no 18 net. PacnpegeneHve no Bo3pactam Obino
cnegyrowmum: ot 1 mecaua go 1 roga — 27 (16%)
neten, 1 — 3 roga — 56 (25%) pebeHok, ctapwe 3
net — 138 (59%) aeten (tabn. 1).

Annaemmnonornyecknn aHanua OaHHbIX
BbiABUN, 4TO 3aboneBaemMocTb npeobnagana B
3UMHE-BECEHHUI nepvog. HenocpencTBeHHbIN
KOHTakT ¢ 6onbHbIM BO nmenn 191 (78%) pebeHok,
3ANNOEMUNONOTMYECKNIN aHAMHE3 HE Y4aroCh BbISICHUTb
y 54 (22%) peten. B KasaxctaHe BakuuHauus
npotme BO He ocyuiecTBnseTcs, no3atomy y BCeX
naumMeHToB OTCYTCTBOBAST MPUBMBOYHbIA aHAMHES.
MpemopbuaHbii cdoH ©Oonee 4Yem y MOMOBUHBI
HabnogaemMbix 60NbHbIX Gbln OTAMOLEH Pa3fMyHbIMK
3abonesaHuamu (puc. 1, 2).

B neyeHunm B OTAENEHUM peaHMMauuu
N WHTEHCUBHOW Tepanum Hyxganucb 5 (2%)
OOMbHbIX C TSXENbIM TevyeHnem 3aboneBaHus.
TspkeCTb COCTOsIHMS Oblna cBsi3aHa C pasBUTUEM
OCIOXXHEHUW,  MPEUMMYLLECTBEHHO  CEenTuUeMUu;
Takke Obln3apernctTpmpoBaH 1 criyvar BEeTPAHOYHOIO
3HUedanuta (Tabn. 2). CMMNTOMbI MHTOKCMKaLUK
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OKV Tmsoneramis HUMBII BIIC,
JNMOKTI. CH

mTagexmnonnse sabonesanna KKT m Cepmeuno-cocymmcTbie 3a00NeEaHHA
m [ TH@eKmnn MOYSEEIBONAIMICSH CHCTeME! M JHOOKPHHHEIE 3400IeBaHNIA

® Hesponoruueckne 5a00Nesannz

PucyHok 1 — ConyTcTByiowme 3abonesaHus y aeten ¢ BeTpsiHon ocnow (Lincpbl COOTBETCTBYIOT KONMYECTBY
nauneHToB. BINC — BpoxaeHHble nopoku cepaua, OMXKIT — gedekt mexckenynodkoBon neperopogku, CH —
cepaevHas HegoctaToyHocTb, AL — getcknin uepebpaneHbin napanuy, OKU — ocTpas kuweyHasa nHekums,
C[l — caxapHbii anabet, UMBI1 — nHdekumnsa MoveBbIBOAALLMX MYTEN)
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Tabnuua 2 — TaxecTb Te4eHns 3aboneBaemMocTu y AeTen, DONbHbIX BETPAHON OCMON

KonuyecTtBo nauneHToB (n=221)
CTeneHb TAHXeCTH

abc. %
CpegHeTspkenas chopma 216 98
Tsaxenasa popma (OCNOXHEHMUS) 5 2

]Ipﬂ,[[ﬂﬂiEHTEJILHﬂCIL BBICHLINAHHH
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PucyHok 3 — [NpogomkuntenbHOCTb BbiCbiNaHum y aeten, 6onbHbix BO

PucyHok 4 — OCnoXXHEHWs TEYEHUs1 BETPSIHOW OCMbl y AeTel
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Tabnuua 3 — KnuHnyeckas cMMmntoMaTuka y getem, 00mbHbIX BETPSIHOM OCMoW

KnuHnyeckmin npmsHak Abc. % 95% On
AcTeHoBereTaTuBHbIA CUHAPOM 130 58,8 52,2 - 65,4

CnabocTb/yTOMNAEMOCTb 94 42,5 36,0 — 49,1

"onoBHas 6onb 12 54 24-84

Mwnanrus 4 1,8 0-3,6

CumnTombl co cTopoHbl XKKT

TowHoTa/pBoTa 9 4,1 1,5-6,7

Kugkuia ctyn 7 (%) 3,2 09-55
HeBponornyeckne nposiBneHus
CyLopOoXHbIA CUHOPOM | 11 (%) | 5,0 21-79
KaTapanbHbIin cMHOPOM
Bonb B ropne 6 (%) 2,7 0,6-4,8
Kawenb 25 (%) 11,3 7,1-155
TemnepaTypHas peakums

37,0-37,9°C 99 448 38,3-51,3

38,0-38,9°C 50 22,6 17,1 -28,1

39,0-40,0°C 12 54 24-84

bes nosbleHMs TeMnepaTypbl 60 27,1 21,2-33,0

KoxHble nposiBneHus

OGunbHbIE BbICbINAHKSA 135 61,1 54,7 - 67,5

CkyQHble BbICbINaHWs 86 38,9 32,5-453

3yn KoXn 145 65,6 59,3-71,9
Tabnuua 4 — Bo3pacTHas CTpyKkTypa geTel, 605bHbIX BETPSIHOM OCMOW C OCITOXXHEHUAMMU

KonnuyecTtBo naumeHToB ¢ ocrioxxHeHusamun (n=110)
Bospacr (r.)
abc. %

0-1 18 16

1-3 33 30

3-6 35 32

6-12 13 12

12-18 11 10
(BANOCTb, CHWXEHWEe anneTuta, YTOMMSIEMOCTb) HeBponornyeckne NposiBNEHNst B BUAE CyAOPOXKHOIO
oTMevyanucb npu noctynnedmn y 117 (53%) cuHgpoma otmevanucs y 11 (5,0%) peten.

aeten, ANUTENbLHOCTb Mepuoda BbiCbiNaHWA Gbina
pasnun4yHon (puc. 3).

KnuHnyeckas cumntomatuka y geten C
BO xapaktepusdoBanacb npeobnagaHvem acte-
HOBEreTaTMBHOTO CUMHAPOMA, KOTOPbIA OTMevancs y
130 (58,8%) nauuneHTOB M NposBNSANCA cnabocTbio,
YTOMNSEMOCTbIO, TOMOBHOM 0OnNbld M Muanruen.
CrMNTOMbI COCTOPOHbIXKENYAOYHO-KMLLIEYHOrO TpaKkTa
perncTpupoBanmncs OTHOCUTENBHO PeaKo U BKMYanu
B ceba TowHoTy/pBOTY (4,1%) M xugkmn ctyn (3,2%).

Meouyuna u sxonoeus, 2026, 1

KatapanbHble CMMNTOMbI MPOSBASINUCE  KalUnem
(11,3%) n 6onbto B ropre (2,7%). TemnepartypHas
peakumss Habnwganacb y OGonblUMHCTBA AeTewn
(72,9%), npu 9TOM Yawe perncTpupoBanach
cybpebpunbHas Temnepatypa (44,8%). KoxHble
NpPOosIBNEHUsI ABNANUCL 06513aTeNbHbIM KITUHUYECKUM
npuM3HakoM 3aboneeBaHus M OTMeYanucb Yy BCeX
naunmeHToB, MNpuM 3TOM OOWUIMbHbIE  BbICHINAHUS
Habntoganuce y 135 (61,1%) oeten, 3ya koxun —y 145
(65,6%). MNony4eHHble AaHHbIE OTpaXaloT TUMUYHOE
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Tabnuua 5 — I'emorpamma KpOBU 00 NneYeHnd 1 nocrie riev4eHunsd

MokaszaTenb n [o neyeHus (Mean) Mocne neveHuns (Mean) p
Femorno6uH 197 120,0 119,5 0,38
SputpouuTbl 197 425 414 0,43
CO3 192 9,79 9,18 0,27
JlenkouunTbl 197 10,12 8,26 0,0047
CermeHTosiaepHble HENTPOUIIbI 189 50,7 38,9 <0,001
ManoykosigepHble HENTpoUIbI 54 8,24 5,59 <0,001
JiumcbouuThl 197 37,4 46,0 <0,001
[emaTtokput 195 35,6 39,6 <0,001
MoHounTbI 157 7,76 8,15 0,23
TpomGounThl 196 257 337 <0,001

KIMNHN4YEeCKoe TevyeHune BeTpﬂHOIZ ocnbl Yy neten c

npeobnagaHMemM KOXHOMO W  WHTOKCUMKALMOHHOrO
CMHApOMOB (Tabn. 3).
OcnoxHeHus TeyeHus BO ObInn

sapeructpupoBaHbl y 110 (50%) peten (tabn. 4).
Hanbonee 4acto OCNOXHEHUS OTMeYanucb Co
CTOPOHbI KOXHbIX MOKPOBOB (56%) M AblxaTensHowm
cucteMsbl (37%), Torga Kak nopaxkeHue LeHTpanbHOn
HepBHON cucteMbl (4%) n passutne cencuca (3%)
perncTpnpoBanucb 3Ha4YUTENbHO pexe (puc. 5).

AHanma  remartonormyeckux  rnokasartenem
NPOBOAMIICA Y TEX MauMeHTOB, Y KOTOPbIX MMENUChb
AaHHble 00Llero aHanusa KpoBM MpU MOCTYNNeHWUM
N B AUHaMVKe revyeHusi. B cBs3n ¢ TeM, 4TO He BO
BCeX ucTopusix 6Oonesun ObiNn npeacTaBneHbl
KOHTpOrbHble nabopaTopHble WCCNEAOBaHWS WK
oTAenbHble MokasaTteny obLero aHanusa KpoBw,
yncno HabntogeHun (n) Ans pasnuMyHbIX NapamMeTpoB
MOrro oTnuyaTbes (Tabn. 5).

CpaBHUTENbHBIA  aHanNM3 nokasatenen o06-
LLlero aHanm3a KpoBu [0 W Nocre NeYeHns BblSBUI
CTaTUCTUYECKN  3HaYMMble  U3MEHeHWs  psgda
remMaTonorMyeckux  napameTpos. OTmevanocsh
OOCTOBEPHOE CHWXEHWE YPOBHS IenkouMToB, a
TaKkKe YMEeHbLUeHne [ONnu CEerMeHTOSOepHbIX W
nanoykosaepHolx Hentpodpunos (p<0,05). OpHo-
BpEMEHHO  Habnioganocb  yBenuyeHue  OTHO-
CUTEMbHOIO codepXaHus INUMA@OLMTOB, a TaKke
MOBbILLEHNE YPOBHS TPOMOOLMTOB M remaTtokpuTa
nocre neyeHus. lNokasatenu remorrniobuHa, 3puT-
pountoB, CO3 M MOHOUUTOB CTaTUCTUYECKM 3HAYU-
MbIX U3MEHEHU He npoaeMoHcTpuposanu (p>0,05).

BbiBO[bl
1. B cTpykType rocnutanusnpoBaHHbIX
naumeHToB ¢ BepuduumpoBaHHon BO npeobnaganu
OeTn B BospacTe OT 3 OO0 6 net, 4To oTpaxaer
BbICOKYI0 BOCMPUMMYMBOCTL [AaHHOM BO3PACTHOM
rpynnbl K MHpeKunn.
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2. KnuHnyeckas kaptuHa BO xapakTtepu3so-
Banacb pasBUTMEM aCTEHOBEreTaTUBHOIO CUHApPOMa
y 58,8% nauneHTOB, NposiBnsiBLUErocs crnabocTtbio,
YTOMIISIEMOCTbIO, FOSIOBHOM 60MbI0 U MUanrmen.

3.Y 6onbluMHCTBa AeTen 3aboneBaHmne conpo-
BOXAANoCb KOXHbIMW MPOSIBIEHUAMU Pa3NINYHON
CTEeNeHN BbIPaXXEHHOCTUN: ObBUNbHbIE BbICbINAHUSA
oTMevanucbk y 60% naumeHToB, Torga kak y 40%
JeTel BbICbINaHUs HOCUNU CKYOHbIN XapakTep.

4. Y 6onee 4yeM MOMOBUHbI MNALMEHTOB ObIs
BbISIBNIEH OTSTOLEHHbI NpeMopbunaHbiin OH, 4TO
MOXeT cnocobcTBOBaTh Gonee TAKENoMy TeYEHUIO
3aboneBaHMs U pasBUTUIO OCITOXKHEHWIA.

5. Hanbonee 4actbiMn OCNOXHEHUAMU ABNSA-
nmcb BakTepmanbHble MOPaXKEeHNST KOXHbBIX MOKPOBOB
(56%) n pgpixatenbHou cuctembl (37%), Torga Kak
nopaxeHue LeHTpanbHOW HepBHON cuctemsbl (4%)
cencuc (3%) perncTpnpoBanmcb 3Ha4YMTENBHO pexe.

6. [uHamuka remaTonorn4yeckmx nokasarenen
XapakTepusoBasnacb CHUKEHNEM YPOBHSA NENKOLINTOB
N HeNTpoMnoB NpU OOHOBPEMEHHOM YBENUYEHU
OTHOCUTENBHOIO COAEPXKaHWUS NUMEOLMTOB, 4TO
OTpaxaeT OCOOEHHOCTM WMMMYHHOrO OTBeTa Mpu
NHdeKUmMm, Bbi3BaHHON BMpycom BO.

7. BakumHauus npotmB BO gaBnsietcsa ad-
hEeKTUBHLIM MeToAoM MpodunakTMkn un Tpebyet
bonee LWMPOKOro BHEOPEHMSI B NeauaTpuyecKyto
NpakTuKy.

Bknad aemopoe:

P. X. beranpgapoBa — KoHUeNuuMa 1 Au3anH
nccrnenoBaHns, pefakTMpoBaHue.

3. E. AnwumbaeBa, A. E. [iocembaeBa —
HanucaHue TekcTa, cTaTucTuyeckas obpaboTka.

I K. AnwbiHGekoBa — aHamu3 WCTOPUN
BonesHn, pegakTMpoBaHue.

O. A. 3onortapeBa — cbop u ob6paboTka
maTtepuana, gusanH ctatbu.

I M. OmapoBa — aHanu3 uctopun GonesHw,
HanncaHme TeKkCcTa.
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KoHndbnnukm uHmepecoes:
KOHnMKT MHTEPECOB He 3asBreH.
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The study presents the results of the analysis of the clinical course of varicella in 221 children hospitalized
in the Infection Center of the Regional Clinical Hospital of the Karaganda Region Health Department in 2020
—2024.

The structure of hospitalized patients with the verified diagnosis of varicella was dominated by children
aged 3 to 6 years. The clinical picture of varicella was characterized by the development of asthenic vegetative
syndrome in 58.8% of patients, manifested by weakness, fatigue, headache and myalgia. The premorbid
background in more than half of the observed patients was burdened by various diseases, which contributed
to the development of severe complications in the form of sepsis (generalized systemic inflammation) (3%),
complications from the central nervous system (4%), complications from the respiratory system (37%),
bacterial infections from the skin (56%).

Widespread use of specific prevention in the form of vaccination is necessary. Vaccination against
chickenpox is an effective method of prevention and requires wider implementation in pediatric practice.
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3eptTreyne Kaparangbl o6nbickl [eHcaynblk caktay OGackapmacbiHblH «O6MbICTbIK  KNMHMKANbIK
aypyxaHacbl» KMK >xyknanbl aypynap opTtanbifblHa xaTkbi3binFaH 221 6ananbiH 2020 — 2024 xbingapaarbl
XKenLeLeKTiH KITMHUKanbIK afbIMbIH Tangay HoTWKeNepi YCbIHbIFaH.

Bapukenna-3octep guarHo3bl 6ap aypyxaHara XaTkbI3bliFaH HayKacTapAblH, KypbinbiMbiHAA 3 NeH 6
Xac apanbifbiHgarbl 6ananap 6acbim 6ongbl. XKenwewekTiH KnuHUKanblK KepiHici ancisaik, wapway, 6ac
aypybl XaHe MuanrMsMeH KepiHeTiH HaykactapgbliH 58,8% - acTeHoBeretaTMBTi CUHOPOMHbIH AaMybIMEH
cvnaTTangpl. bankanfaH HaykacTapAblH XapTbiCbiHAH KebiHaeri npemopobuaTi doH apTypni aypynapmeH
ayblpriatbingpl, 6yn cencuc (kannbinadFaH Xynenik kabbiHy) (3%), ackpiHynapbl (4%), TbIHbIC any XXYWeCiHiH
ackpiHynapbl (37%), TepiHiH GakTepusnblK MHdekunsanapbl (56%)TypiHae ayblp ackblHynapablH gamyblHa
blKnan eTTi.

BakuunHaums TypiHOEe HakTbl MpPOUNaKTUKaHbl KeHIHEH KorngaHy kaxeT. JKerlellekke Kkapcbl
BaKUMHaUUA angbiH anyabiH TMimai agici 6onbin Tabbinagbl XeHe negnaTpusinbik Taxipnoere KeHIpek eHrisyai
KaXkeT eTteqi.

Kinm ce3dep: 6ananap; XerweLlek; ackbiHynap; dnermoHa; sepTxaHanblk ManiMeTTep
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©3ekmirniei. Kecap Tiniri — anemperi eH KeH TaparnfaH Xupypruanblk apanacynapgblH 6ipi. Congbl 15
Xbinga kecap TiniriHiH »annbl geHreni eki ecere apTbin 21%-Fa XeTTi XaHe XbiN canbiH 4%-Fa ecyge. 2000
xbingaH 2015 xbinFa geniH abgomuHangbl ©6ocaHAabIpyablH KapKbliHbI Oaprblk anMakTapga apTTbl, OHbIH
iLiHOe eH >ofFapbl kepceTkilw JlatblH Amepurkackl MeH Kapub 6accenHinge (44,3%) Tipkengi, an eH TOMEHT i
kepceTkiw Adpukaga (4,1%) bongpl. KazakctaH PecnybnvkacbiHAa COHFbI Kbifgapbl aHa MeH nepuHatangpblk
eniM KepceTKilUTepiHiH TeMeHaeyi barikanfaHbiMeH, abgoMuHangbl 6ocanabipy Xuiniri TypakTbl TYpAe apThbin

keneai. 1990 xbingaH 2018 xbinFa AeviH Kecap Tiniri oTacbiHbIH, Xuiniri 4,6%-aaH 23,5%-Fa geniH ecri.
3epmmeydiH makcamebl. XKaTblpgarbl TiricTepaiH >KeTicneywiniri KesiHge meTponnactvka TUIMAiniriH
Oaranay >xaHe avienaepaiH penpoaykTUBTIK KbIBMETIH cakTay.

Mamepuandap xoHe adicmep. 3eptrey 2020 XbinFbl KanTapgaH 2023 >xbinFbl cayipre AewiHri
aparnblKTa Kecapb Tiniri »kxacanfaH 13 nayuMeHTTiH emaey HaTwxkenepiH kamtuabl. OTagaH KeniHri keaeHae 6yn
nauneHTTepae aHOOMETPUT, akyLLepnik MEPUTOHUT XKaHe XaTbIp TiriCTEPiHIH XXeTicneywiniri Aamblgbl.

Hemusxxenep »xoHe marnkbinay. bapnblk nauneHTTep penpoayKTMBTI acTa bongpbl. ¥3akK mepsimMai
HoTWXenepai Gakpinay GowbiHLIA, MeTponnacTukagaH KeriH Oip arenge 2 XbingaH KemiH XYKTinik nanga

6onabl. XKyKTinik ackbIHyCbI3 ©TiMn, NauMeHT 6ocaHabl.

Kinm ce30ep: xatblp; ThIpTblK; METPOMMACTMKA; XKYKTinik; 6ocaHablpy

©3EKTINITI

Kecap Tiniri — anempaeri eH keH TapanfaH
XVpYyprusinblK apanacynapgbid, Oipi. 2000 xbiigaH
2015 xbinFa geniH abagomuHangbl 6ocaHabIpyabiH
KapKblHbl Gaprblk aMakTapga apTTbl, OHbIH iWiHAE
€H >Kofapbl kepceTkiw JlatblH AMepukacbl MeH
Kapn6 6accenHiHge (44,3%) Tipkengdi, an eH TOMEHTri
kepcetkiw Adpukaga (4,1%) 6ongel [1, 2].

OyHuexysinik aeHcaynblk cakray YWbIMbIHbIH,
MoaniMeTiHLIe, Kecap TiniriHiK, oHTamnbl xuiniri 10-
15% Oonybl kepek, Oyn KepceTKiWwTiH apTybl aHa
MEH nepuHaTangblk eniM-XiTiMai >xakcaptnangpl.
The Lancet xanblkapanblk XypHanbiHblH 169 engiH,
aepektepiH Tangay HotwxkeciHoe 106 enge (63%)
Kecap TiniriHiH, xwiniri 15%-0aH xorapsl, an 63 enge
(37%) 10%-0aH TeMeH eKeHi aHbIKTanfaH.

CoHfbl 15 Xblmga kecap TiNriHIH, - Kannbl
OeHreni eki ecere aptbin, 21%-Fa XETTi XXOHE XbIJ
canblH 4%-Ffa ecyge. AfbiMaarbl Macene — TeMeH

120

TabbICTbl  enpepde LUyFbil  akyllepnik  KeMekke
KOJTDKETIMAINIKTIH, 9KOHOMMKanbIK TEHCI3Air »keHe Mme-
OVUMHanbIK KepCeTKILITEpPCI3 Kecap TiniriHiH, Xofapbl
OeHreni 6ap gambiraH engepaeri xxargan [3, 4].

KasakctaHOa COHfbl KblNngapbl aHa MeH
nepuHaTangblk eniMm KepceTKiluTepi TOMEHOEreHiMeH,
aboomuHangbl ©ocaHAblpy Kuiniri apTein  Kenegi.
1990 xbingaH 2018 xbiFa AeniH Kecapb TiNiriHiH
xwuiniri 4,6%-paH 23,5%-ra genin ecTi. Kecap TiniriHiH,
aHa MeH HapecCTeHiH aypyllaHnAblFblHa, COHAan-ak
Kerneci XYKTinikTepre TUri3eTiH ©3iHe ToH KayinTepi
Bap ekeHi 6enrini. Kecapb TiniriHiH, kebetoiMeH katap
rMCTEPIKTOMUSA, MNaLeHTaHbIH BekiTiny aHoManuacsl,
XaTblpAblH XKapblnybl, eni Tyy, Mep3imiHeH OypbiH
BocaHy xaHe >xambacTblIH, )XabbICKak yaepici CUAKTbI
kayintep ae aptagpl [5, 6].

CoHbIMeH kaTap, kecap TiniriHiH, O KWiniriHiH
apTybl OTagaH KewriHri MHAEeKUNSAnbIK acKblHynapablH,
ecyiHe anbin Kenepgi. Typni 3epTTeyrnepre caukec,
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Kecap TiniriHeH KeniHri ipiHai-cenTukanbIk aypynapabiH,
xuiniri 13,3%-aaH 54,3%-ra geniH, an >ofapbl Kayin
TOObIHA XaTaTbIH aviengepae 91%-ra gewin xxetegi [7].

AKyLLepnik-rmHEeKONornsasbIK Toxipnbene
y3aK yakblT OOoMbl kecap TiniriHEH KeWiHri ipiHgi-
CenTuKarbIK ackblHyrnap KesiHAae XaTblp MEH >XaTbIp
TyTikTepimeH Oipre anbin Tactay 3KCTUpNauusiCbl
XKypriginin  kengi, ©Oyn anengiH penpoaykTUBTIK
MYMKiHAiriHeH anblipbinybiHa akengi. Ocbl Macene
XaHa Xupyprusnblk  emaey oapicTepiH  a3ipney
KaXeTTiniriH kepceteni, onap gepTunbai XacTafbl
anengepaiH XaTtbipblH cakTayFa MyMKiHAiK 0epegi [8].

3epTTeyaiHMaKcaTbl—XaTblpaarbl TiNiCTEPAIH
XeTicneywliniri kesiHge MeTponnactvka TUiMAINIriH
Oaranay >xaHe aiernaepain, penpoayKTUBTIK KbI3BMETIH
cakray.

MATEPUATNOAP )XOHE S[ICTEP
3eptTey 2020 xbinFbl kaHTapgaH 2023 Xbinfbl
coyipre AewiHri apanblKTa Kecapb Tifiri >kacanfaH
13 nauveHTTiH emgey HaTMXenepiH KamMTuabl.
OtagaH  KewiHri  ke3enge Oyn  nauuMeHTTepae
3HOOMETPUT, aKyweprnik MNEepUTOHUT >KOHe KaTblp
TiricTepiHiH  >keTicneywiniri  gamblgbl.  Bapnblk
nauMeHTTep aydanablk aypyxaHanapga OGocaHbin,
KeniH anMakTaHablpy NpyHumMni GombiHwa LUbIMKEHT
kanacblHOarbl OOMbICTLIK KIMHUKAnNbIK aypyxaHara
aybICTbipbingbl. Bapnblk  6ocanraH — evenpgepre

MyLLecaKkTay XUpYprussnbik eMaey Xyprisingi.

HOTUXENEP

Bapnblk nauvMeHTTep pPenpoayKTMBTI KacTa
oonabl, onapAbliH opTawa acbl — 24 xac. bipiHLi
peT 6ocaHraHaap — 77%, kanta 6ocaHraHgap — 23%.
bapnblk enengepae KyKTiNik opTawa gspexeneri
aHemMunsi asicbiHoa eTkeH. 38%-ga  cosbinmarnsl
nuenoHedput, 15%-ga cosbiManbl  XONeuucTuT
aHblkTangbl. 23%-0a XKYKTinik rectaumsnbik runep-
TEH3USAMEH XXaHe ayblp NPEe3KIaMnCcUsIMeH acKbliHFaH.

BocanraH onengepaiH 54%-biHoa 6ocaHy
XoraapbiHbIH Gitenyi, 30%-biHAA KanbInTbl
opHanackaH nraueHTaHblH Mep3iMiHEH  OypbIH
axblpaybl, 8%-blHOa YpPbIKTbIH AucTpeci, 8%-biHAa
npesaknamncusaHblH ayblp Xafganbl kecap TiniriHiH,
KepceTkilwi 6ongbl.

Bapnblk oTanap >xaTblpAblH, TOMEHI CermMmeH-
TiHOe KengeHeH TiMiK apkblbl xacangpl. OTa
y3aKTbifbl  35-48 MUHYTTbl Kypaabl. 46%-blHOa
aToOHUANbIK kaH KeTy Oankangbl, onapga b-JlvHu
remocTaTukanblk Tirici canbiHabl, O-Jlupu GowbiHWa
XaTblp Tamblpriapbl  Gawnavgbl. OpTawa KaH
xorfanty — 500 mn, aToHWAnNbIK kaH KeTy KesiHge
— 1570 mn 6ongbl. Bapneik 6ocaHFaH eviengepre
oTta kesiHge 2,0 T/i TamwbinaTein LedanocnopuH
KaTapblHAaFbl npenapaTTbl aHTubakTepuanabl
npocunakTnKa Xyprisingi.

HeapecTtenepgiHxargannapblkaHaraTTaHapnblK
nen Garanangpl, canmakrapsl — 3200,0 teH 4500,0
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rpamm geniH 6onabl, Anrap Lwwkanacbl OoMblHIWA 7
XeHe ofdaH Aa >xofapbl Gann 6ongpl. bip 6ocaHraH
anenge ypbIKTbiH MHTpaHaTanapl enyi oonasbl.
bocaHyaaH KEWiHri ipiHgi-cenTuKanbIk
ackblHynapablH OipiHWI KNWHUKaNbIK cuMnToMAapbl
Kecap Tiniri otagaH keriH 85% xarganga 3-4 Toyinikte
aHblkTanabl. bapnbik nauneHTTepre penanapoTommus
XeHe XaTblpaarbl Xapara peBusna xacangbl. 16%
Xarganga 200 pgeH 350 mn geniH ipiHai GeniHai
aHblKTanabl, 6yn — akyweprik NepuToHUTTIH Nanga
OonFaHabIFbIH kepceTeai. 8% xaFaanaa AMHaMuKanblk
ilek eTimci3airi 6ankangbl, cofaH 6annaHbICTbI
LLlanbkoB 30HAbIMEH iLEK MHTYBaUMsChl xacanabl.

OtagaH KeWiH KeseHOe emgey Kanmbl
NPUHLMNTEPMEH KYPridingi: KeH chnekTpini acepi
Oap aHTUOMOTMKTEP  KONOAHYMEH  KOMMJEKCTI
aHTubakTepuangbl Tepanus, caHblpayKyakka
KapCcbl Tepanus, YTEePOTOHUKTIK, WHAY3UANbIK,
OeceHcMbnnmMsaumanblk, KaHHbIH ~ MUKPOLMPKYIS-
LMSICBIH XXakcapTaTblH NpenapartTap, CMMATOMaTuKa-
nblK Tepanusi.

PenanapotomuagaH KewniH ©ocaHFaH owen-
nepae 3 TayniKTe XbIHbIC XXonaapbiHaH beniHainepaiy
©onmaybl, AeHe TemnepaTtypanapbiHbiH KanbinTacybl,
5-6 Toynikte — OTMevanacb KaH KepCeTKILUTEpiHiH,
kanbintTacybl  Gankangbl. BbocaHnraH  anengep
CTauMoHapdaH >Xafgannapbl KakcapybIMeH  LublFa-
pbingbl. CTaunoHapaa nauMeHTTEpAiH  Y3aKTbifbl
opTa ecenneH 18 KepyeT-kyH Kypagbl.

Ocbl 3epTTeynepaiH HaTwKenepi xatbipaarbl
TiricTepAiH TypaKkcbl3ablfbl KE3iHAE KOMMMEKCTi eMiHae
MyLLecaKTalTbiH oTanapabl KongaHy — WHdekuus
owarblH — TUCTEPSKTOMMUS OTafa HerisgenreH
O9CTYpIi KongaHbINaTbiH TakTUKaOaH apThIKWbIbIFbI
Ken oagic (anbTepHaTtvBa) 6Gonbin Tadbbiagbl. Ocbl
Xafgavnapga aTtblp cakTanibl, COHObIKTaH, anengin
PENPOAYKTUBTI KbI3METi Oy3blMafbl XoHe Keneci
XYKTinikTepre MmyMkiHaik 6epingi [8].

¥3aK  mepsimai HoTwXenepai  Gakbinay
OoMbIHIWA, MeTponnacTukagaH keriH Oip onenge
2 XblNgaH KemriH XyKTinik nanga oonabl.  XKykTinik
aCKbIHYCbI3 ©TiM, nauMeHT 6ocaHabl.
TANKbINAY
bisgiH 3epTTeyimia kepceTkeHOewW, MeTpo-

nnactuka — artblpaarbl TbIPTbIKTbIH, TYPaKCbI3ObIfbl
XafganblHOa Myllecakray eMiHiH  Tvimai  agici.
KnuHukanblk >Kafgavnapgbl Tangay HaTukeciHae
nauMeHTTepaiH Kenwiniri penpoaykTUBTI  XacTa
OornfaHbl aHbIKTandbl, COHbIMEH KaTap onapablh
facbim OGeniriHoe opTawa Agopexerni  aHemus
KeHe KOoCbiMWa Cco3biiManbl aypyrap OornfaH.
byn dakTopnap XyKTiniKTiH afbiMblHA ocep €Tin,
OocaHFaHHaH KeWiHri ackblHynapAblH, gamMy KaymniH
apTTbipybl MYMKIiH.

bisgiH 3epTTeyimisgiH  MaHpI3gbl  acnekTi-
nepiHiH Oipi — Kkecap TiniriHe kepceTkilwTepai
Tangay. Herisri cebenTtepre KnuHMKanblk Typae
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coMikec KenMewuTiH >xambac ernwemaepi MeH
VYPbIKTbIH KerneMmi, nnaueHTaHblH Mep3iMiHeH Oy-
PblH axbipaybl, YPbIKTbIH [OUCTPECi XoHe aybIp
npesknamncus Kipgi. byn xargannap 6actankbiga
aKylweprnik  ackblHynapAblH  >XKOfFapbl  kayniMeH
GarnaHbICTbl BONFaHbIH XaHe XaTblp TbIPTbIFbIHbIH
TypakKcbI3ablfbiHa biKnarn eTKeHiH kepceTen,.

OtagaH KeniHri  MHQEeKUMSnblK — ackblHynap
85% karmanga aHbIKTanbin, pernanapoToOMUsiHbI
KaxkeT eTTi. Kelbip naumeHTTepae akylleprik
NEPUTOHUT nMeH AUHaMUKanblK iWwek eTiMmci3giri
Jambigbl, Oyn  KaTblpAafbl  TbIPTbIKTBIH, - Typak-
CbI3ObIFbl ayblp ackblHynapfra aKemnyi MyMKiH eKeHiH
penengenagi. Ananmga  MeTponnactuka  94iCiH
KongaHy TMCTEPIKTOMUSIHBIH angblH anyfa >oHe
naumeHTTepaiH PenpoayKTUBTI KbISMETIH cakTayfa
MYMKiHAiK 6epgai.

¥3aK Mep3imai Oakpbinay HoaTukKenepi MeT-
ponniacTukagaH KeriH naumMeHTTepaiH CaTTi kannbiHa
KENEeTiHIH >kaHe Kenbip kafgannapga  KYKTinik
aCKbIHYCbI3 ©Tir, arienaep amaH-eceH 6GocaHaTbIHbIH
KepceTTi. byn agicTiH, OaCcTypni rMcTepakToMusra
Oanama 0Oona anaTtbiHbiH Aenenaengi. [JereHmen,
METpOonfacTUKaHblH,  TUIMAINIr  MeH  KayinciagiriH
Tonblk Oafanay VyLWiH KOCbIMLIA 3epTTeynep MeH
naumeHTTepai y3ak MepsiMmai 6akbinay Kaxer.

KOPbITbIHAbI

1. Kecap TiniriHeH KeniHri xaTblp TiricTepiHiH
Typakcbi3gpblFbl Nanga 6onFaH KesiHae KnuHuKanbik,
3epTxaHanblK KeHe acnanTblK  3epTTeynepain
agekBaTTbl DaFachl Kaxer.

2. byn mywecakray otackl 6apnbik 6ocaHyfFa
Kemek OepeTiH yrbimaapaa KongaHbimybl MyMKiH.

3. byn oTaHbl )XacafaH Ke3fe Ke3eH-ke3eHimeH
OpblHAAY MaHbI3Abl: penanapoToMus, XaTblp Kabbip-
FanapblH KbIpy, XaTblpgarbl HekposganfaH TiHAepai
anbin Tacray, XaTblpfa KanTanama Tirictep cany.

4. Kecap TiniriHeH KeWiH XaTblpAaafbl
TiricTepiHiH TypaKchbI3abIFbiHbIH, 60caHyaaH KewiHri
3HOOMETPUTTIH, aKyLlepnik MNepuUTOHUTTIH Adamybl
rMCTEPIKTOMUSAFA MIHOETTI KepceTkilw emec, Oyn
anengepre kamta XykTi Gonyra MyMKiHOIK ©Gepegi
XXoHe bepTunbaikTepiH caktanabl. Ocbinaniwia,
0i3giH  3epTTeyiMia  MeTponnacTMKaHbliH — KaTbIp
TiHIHIH TyTacTbifblH KannblHa KenTipyaeri XaHe
pPenpOAyKTUBTI (PYHKUMAHbBI cakTaydarbl TWUiMAINIriH
panengengi. lereHmeH, ocbl 84icTiH y3aK Mep3imai
Kayincisairii Tonblk 6aranay xeHe OHTalnbl KongaHy
WapTTapblH aHbIKTay YLWiH KOCbIMLIA 3epTTeynep
KaXeT.

AemopnapdbiH yneci:
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AkbepaneBa — 3epTTey TyXKblpbiMOamachl XaHe
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H. H. AxmetoBa, C. Y. MambipbekoBa, N. C.
CapkynoBa — MmaTepuanpl >XuHay eHe eHAey.
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onbIT IPUMEHEHUA METPOIMJITACTUKU NMPU HECOCTOATENBbHOCTU PYBLIA HA MATKE
NOCNE OMNEPALUU KECAPEBA CEYEHUA

'OtoeneHune ruHekonormn KM Ha MXB «O6nactHas knuHudeckas GonbHuua» (160000, Pecnybnvka
KasaxcTaH, I. LLbimkeHT, yn. Mannel Koxa, 4; e-mail: Kuseinov78@mail.ru)

2AO «HOxHo-KasaxcTaHckas meauumHckas akagemusi» (160019, Pecnybnuka KasaxctaH, r. LUbIMkeHT, nn.
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SMexayHapoaHbIA  Ka3axCKo-TypeLKkuii yHuBepcuTeT uMm. Xomku Axmena HAcasu (160019, Pecny6rnivka
Kasaxctah, I. LLbimkeHT, yn. A. BanTypcbiHoBa, 7/7; e-mail: shymkentcampus@ayu.edu.kz)

*Upopa CabupxkaHoBHa CapkynoBa — MexayHapOAHbLIN Ka3axCKO-TYPELKUN YHUBEPCUTET UM. XOMKM
Axmepa Acaeu; 160019, Pecnybnuka KaszaxcTan, r. LLbimkeHT, yn. A. BaiTypcbiHoBa, 7/7; e-mail: iroda_8822@
mail.ru

AxkmyarnbHocmb. KecapeBo ceveHne SBnseTcs 0aHMM U3 Hanbornee pacnpoCcTpaHeHHbIX XMPYPrnyecKmx
BMewartenbcTB B mupe. ObLwmn ypoBeHb kecapeBa cedeHus 3a nocriegHve 15 net yasouvncs o 21% u
exerogHo yeenuuueaetcs Ha 4%. C 2000 no 2015 r. Temnbl abgoMmnHansHOro pogopaspeLLeHnst yBenninnnch
BO BCEX pernmoHax Mupa, NMpuM4yeM Camble BbICOKME MoKas3aTenu kecapeBa ceyeHusi Obinvm OTMeYeHbl B
JlatnHckon Amepuke n Kapmbekom baccenHe (44,3%), a camble HU3KME MokasaTenu — B pernoHe Adpuku
(4,1%). B Pecnybnuke KasaxctaH B nocrnegHue rogbl OTMEYAETCS CHWKEHME nokasaTtenen MaTepUHCKON U
nepuHaTanbHOW CMEPTHOCTW, OQHAKO cregyer OTMETMTb, YTO YacToTa abaoMMHANbHOIO pogopa3peLleHms
HEeYyKJTOHHO pacTeT. YacToTa npoBeaeHnst onepauum kecapeBa cevenna ¢ 1990 no 2018 r. ysenmuunacs ¢ 4,6
00 23,5%.

Llenb. OueHka 3dPEKTUBHOCTM METPOMMACTUKA MPU HECOCTOATENbHOCTU LWIBOB Ha MaTke Ans
COXpaHeHusi PenpoayKTUBHON PYHKLMM XKEHLLMH.

Mamepuarnbi u MmemoObi. B paboTe npuBeaeHsbl pedynsraTthl ledeHrs 13 nauneHToK 3a nepuog ¢ sHBaps
2020 r. no anpenb 2023 r., pogopaspeLleHHbIX NyTeM onepaumn KecapeBa CedeHuns, nocrneonepaunoHHbINn
nepmog KOTOPbIX OCIOXHUIICS 3HAOMETPUTOM, aKylIepCKMM MEPUTOHUTOM Ha (poHEe HecoCTOATENbHOCTU
LLBOB Ha MaTKe.

Pesynbmambl u o0b6cyx0eHue. Bce nauueHTkM Obinv penpogykTMBHOrO Bo3pacTta. CornacHo
HabrogeHWIo oTganeHHbIX pe3ynsTaToB, MOCHe METPONNACTUKN Y OAHON XEHLUHbI HACcTynMna 6epeMeHHOCTb
yepes 2 . bepemeHHOCTL NpoTekana 6e3 Kaknx-nnMbo OCNOXHEHU, NaLMEHTKa pOAopa3peLLeHa.

Kntoyeenbie criosa: matka; pybel,; MeTponnacTuka; 0epeMeHHOCTb; POAopa3peLLeHne
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SECTION
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Relevance. Caesarean section is one of the most common surgical procedures worldwide. Over the
past 15 years, the global cesarean section rate has doubled to 21% and continues to increase by 4% annually.
Between 2000 and 2015, the rate of abdominal delivery increased across all regions, with the highest
prevalence in Latin America and the Caribbean (44.3%) and the lowest in Africa (4.1%). In recent years,
Kazakhstan has seen a decline in maternal and perinatal mortality rates. However, the frequency of cesarean
sections continues to rise, increasing from 4.6% in 1990 to 23.5% in 2018.

Objective. This study aimed to assess the effectiveness of metroplasty in cases of uterine suture
dehiscence to preserve reproductive function.

Materials and methods. The study presents treatment outcomes of 13 patients who underwent cesarean
section between January 2020 and April 2023. Their postoperative course was complicated by endometritis
and obstetric peritonitis due to uterine suture dehiscence.

Results and discussion. All patients were of reproductive age. Long-term follow-up showed that one
patient conceived two years after metroplasty. Her pregnancy progressed without complications, and she
successfully delivered.

Key words: uterus; scar; metroplasty; pregnancy; delivery

124



TEOPETUYECKASA U DKCIIEPUMEHTAJIbBHASA MEJAUIIUHA

© KOJIJNIEKTUB ABTOPOB, 2026

UDC 616-056.7:575-07-084
DOI 10.59598/ME-2305-6053-2026-118-1-125-133

M. A. Sorokina', I. V. Korshukov', A. E. Tursynbek®
IN SILICO ANALYSIS OF RARE PATHOGENIC MISSENSE VARIANTS IN THE SLC6A2 GENE

Institute of Life Sciences, Department of Informatics and Biostatistics, Karaganda Medical University NC JSC
(100008, Republic of Kazakhstan, Karaganda c., 40 Gogolya str., 40; e-mail: inffo@gmu.kz)

*llya Vasilyevich Korshukov — Institute of Life Sciences, Department of Informatics and Biostatistics
Karaganda Medical University NC JSC (100008, Republic of Kazakhstan, Karaganda c., 40 Gogolya str., 40;
e-mail: Korshukov@gmu.kz

Background. The sodium-dependent noradrenaline transporter (NET), encoded by the SLC6A2 gene,
plays a key role in the regulation of noradrenergic transmission and is associated with orthostatic intolerance,
attention-deficit/hyperactivity disorder (ADHD), depression, and autonomic dysfunctions. The emergence
of cryo-EM structures of human NET in complex with noradrenaline and antidepressants, along with new
machine-learning algorithms, has enabled systematic in silico screening of known missense variants of the
gene and the identification of previously uncharacterized pathogenic substitutions that may explain cases
of idiopathic orthostatic intolerance, treatment-resistant depression, paradoxical responses to therapy, or
hereditary autonomic disorders.

Aim of the study was to analyze missense variants of the SLC6A2 gene registered in the NCBI database
(assembly GRCh38.p14), to identify variants with the highest predicted pathogenicity scores, and to perform
their structural-functional characterization using modern bioinformatics tools.

Materials and methods. From 725 missense single-nucleotide variants (SNVs) of unknown clinical
significance in the SLC6A2 gene (GRCh38), biallelic variants with the highest pathogenicity scores
(AlphaMissense =0.99 and LIST-S2 20.99) were selected. Two rare variants (rs1397308523 (Pro108Thr) and
rs759975667 (p.GIn314Arg) underwent comprehensive in silico analysis.

Results and discussion. Both substituted residues are highly conserved (ConSurf 9/9). Predictions of
topology (DeepTMHMM) and domain organization (PROSITE) revealed no differences from the wild type.
MutPred2 assigned overall pathogenicity scores of 0.87 and 0.91, respectively. I-Mutant 2.0 and MUpro
predicted decreased protein stability (AAG —1.11 and —0.94 kcal/mol).

Conclusions. The variants rs1397308523 and rs759975667, which have the highest predicted
pathogenicity among missense substitutions in SLC6A2, represent priority targets for functional studies and
screening in clinical cohorts.

Key words: SLC6A2; noradrenaline transporter; rare missense variants; in silico; pathogenicity; protein
stability; ConSurf; MutPred2

INTRODUCTION
The sodium-dependent norepinephrine

of 617 amino acids (=69 kDa) with the characteristic
SLC6 topology comprising 12 transmembrane

transporter (NET, also known as NAT or SLC6A2) is a
transmembrane protein of the solute carrier 6 (SLC6)
family that mediates Na*/Cl-dependent reuptake
of norepinephrine (and partially dopamine) from
the synaptic cleft into presynaptic nerve terminals
of sympathetic neurons and CNS neurons. NET
represents the only physiological mechanism for rapid
inactivation of norepinephrine in most noradrenergic
synapses, making it a key regulator of the sympathetic
nervous system, blood pressure, heart rate, attention,
mood, and stress responses [10, 16, 18, 26, 32].
The SLC6A2 gene is located on chromosome
16912.2, consists of 15 exons, and encodes a protein

Meouyuna u sxonoeus, 2026, 1

domains (TMDs), large extracellular and intracellular
loops, and N- and C-terminal tails. NET belongs to
the subfamily of sodium- and chloride-dependent
neurotransmitter symporters, showing high homology
with DAT (SLC6A3) and SERT (SLC6A4). However,
the SLC6A2 gene has a unique feature — the presence
of an additional exon encoding the C-terminal
fragment — which distinguishes it from most members
of the family and determines specific interactions with
PDZ-domain-containing proteins (e.g., PICK1) and
the regulation of intracellular trafficking [18, 27].

NET function is tightly regulated at multiple

levels: post-translational modifications (dynamic
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palmitoylation of Cys44 and other residues, phos-

phorylation,  glycosylation) [4];  protein-protein
interactions (PICK1, PP2A, syntaxin 1A); lipid
microenvironment  and  dimerization  through
a cholesterol-dependent interface [26, 32];

pharmacological modulation (selective inhibitors -
reboxetine, atomoxetine; tricyclic antidepressants,
cocaine).

Dysfunction of NET underlies a wide spectrum
of clinical conditions: monogenic hyperadrenergic
syndromes, such as orthostatic intolerance and
postural orthostatic tachycardia syndrome — a classic
example being the A457P mutation (TMD9) [10, 23];
psychiatric disorders: attention deficit hyperactivity
disorder (ADHD), depression, bipolar disorder,
post-traumatic stress disorder (PTSD), panic
attacks [12, 28]; cardiovascular diseases: essential
hypertension, arrhythmias, sudden cardiac death;
neurodegenerative processes (Parkinson’s disease —
loss of NET marker in the locus coeruleus).

Furthermore, genetic variability in SLC6A2
determines individual responses to widely used
drugs (norepinephrine reuptake inhibitors (SNRIs,
atomoxetine) and psychostimulants) making this
gene an important target for personalized medicine in
psychiatry and cardiology.

The emergence of cryo-EM structures of
human NET in complex with norepinephrine and
antidepressants (2024 — 2025, resolution 2.5-3.2 A)
[26, 32 ], along with new machine learning algorithms
(AlphaMissense, trained on >400 million missense
variants; the ensemble predictor LIST-S2, 2024-
2025), has enabled systematic in silico screening
of all known missense variants in the gene and
the identification of previously uncharacterized
pathogenic substitutions that may explain cases of
idiopathic orthostatic intolerance, treatment-resistant
depression, paradoxical responses to therapy, or
hereditary autonomic disorders.

The aim of the present study was to
analyze missense variants of the SLC6A2 gene
registered in the NCBI database (assembly
GRCh38.p14), to identify variants with the highest
predicted pathogenicity scores, and to perform their
structural-functional characterization using modern
bioinformatics tools.

MATERIALS AND METHODS

Data were obtained from the NCBI Variation
Viewer (assembly GRCh38.p14). Missense single-
nucleotide variants of unknown clinical significance
were selected. The Variant Effect Predictor (VEP) with
the dbNSFP plugin was additionally used to obtain
pathogenicity predictions from AlphaMissense and
LIST-S2. SNVs were selected based on a consensus
score from these methods (pathogenicity score 20.99).

Population frequencies, specifically global
and population-specific MAF, were retrieved from
gnomAD v4 and ALFA via NCBI.
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Conservation analysis was performed using
the ConSurf Server [2] (150 homologs, CSI-BLAST +
MAFFT) with the structure 8WTV.

Prediction of membrane topology and domain
structure was carried out using DeepTMHMM 1.0 [11]
and ScanProsite (PROSITE) [24].

For pathogenicity prediction and mechanistic
insights, MutPred2 (web version) [17], I-Mutant 2.0
(structure-based mode, pH 7.5, PDB 8Y2D) [6], and
MUpro were employed [8].

RESULTS
Search and primary filtering of missense
variants in the SLC6A2 gene

A search for missense variants of the SLC6A2
gene was conducted in the NCBI Variation Viewer
database (assembly GRCh38.p14). After applying the
filters «single nucleotide variant», «missense variant,
and «clinical significance: uncertain significance / not
provided», 725 missense variants were obtained. For
further analysis, 152 biallelic variants were selected.

Prediction of pathogenicity and final selection

For all 152 biallelic missense variants,
pathogenicity predictions were obtained using the
Variant Effect Predictor (VEP) with the dbNSFP
plugin, employing two state-of-the-art algorithms
(AlphaMissense and LIST-S2). Threshold values were
set for the two most accurate next-generation meta-
predictors: AlphaMissense_score 20.99 and LIST-S2_
score 20.99. Only two variants simultaneously met
these criteria: rs1397308523 (chr16:55669612
C>A, c¢.322 C>A, p.Pro108Thr); rs759975667
(chr16:55694032 A>G, c.941 A>G, p.GIn314Arg).

Both variants are recorded as single findings
in the gnomAD v4 and ALFA databases. The global
minor allele frequency is <10 and they are absent in
major populations.

Evolutionary conservation

The evolutionary conservation of the
substituted residues was assessed using the
ConSurf web server. Homologs were searched using
CSI-BLAST (E-value 0.0001, 3 iterations), multiple
sequence alignment was performed with the MAFFT
algorithm, and 150 unique homologous sequences
were selected. The cryo-EM structure of human NET
in complex with norepinephrine (PDB ID: 8WTV,
chain A) [32] was used as a template for mapping
conservation onto the three-dimensional structure.
The resulting conservation scores were as follows:
Pro108 — 9/9 (functionally/structurally important,
buried) and GIn314 — 9/9.

Influence on membrane topology and domain
organization

Topology prediction using DeepTMHMM 1.0
revealed no differences between the wild-type and
mutant sequences: in all cases, the classical SLC6
topology is preserved — 12 transmembrane domains
(TMD1-TMD12), large extracellular and intracellular
loops, with correctly oriented N- and C-terminal
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Table 1 — Predicted molecular mechanisms based on MutPred2

. Molecular mechanism
Variant (in descending order of probability) Pr p-value
Altered Ordered interface 0.26 0.02
Altered Transmembrane protein 0.18 7.4e-03
p.Pro108Thr .
Loss of catalytic site at E113 0.17 0.02
Altered Metal binding 0.14 0.04
Altered Transmembrane protein 0.29 2.1e-04
Altered Ordered interface 0.25 0.03
p.GIn314Arg —
Altered Metal binding 0.15 0.04
Loss of Pyrrolidone carboxylic acid at Q314 0.04 0.05

tails. Scanning in PROSITE confirmed complete
preservation of the functional profile «sodium:
neurotransmitter symporter» (PS50268, E-value <10°)
in the sequences studied.

Overall pathogenicity and molecular mecha-
nisms according to MutPred?2 are presented in Table 1.

MutPred2 assigned high overall pathogenicity
scores: p.Pro108Thr — 0.87 (very likely pathogenic)
and p.GIn314Arg — 0.91 (very likely pathogenic).

According to the data presented in Table 1,
both variants disrupt the structure and stability of NET
transmembrane domains and alter metal-binding
properties and ordered interfaces. For p.Pro108Thr,
an additional loss of catalytic function near position
Glu113 is predicted, while for p.GIn314Arg, disruption
of glutamine modification (potentially related to post-
translational processes) is predicted.

Prediction of protein stability change

Two independent algorithms (I-Mutant 2.0 and
MUpro) predicted decreased stability of the mutant
forms (Table 2).

As demonstrated by high-resolution cryo-EM
structures of the human norepinephrine transporter [26,
32], the proline at position 108 is part of the structural
scaffold between the first and second transmembrane
domains and directly adjoins the extracellular «gate»
that controls access to the central S1 binding site. The
glutamine at position 314 is located in the extracellular
loop EL4 and participates in forming the Na2 ion-
binding site, which plays a key role in the protein’s
conformational transitions. Disruption of these
critical elements is fully consistent with the predicted
pathogenicity of the identified missense substitutions.

Thus, a comprehensive multilevel in silico
analysis enabled the identification of two rare SLC6A2

missense variants (rs1397308523 and rs759975667)
as having high pathogenicity scores and a predicted
mechanism of action involving protein destabilization
and disruption of NET conformational dynamics.

DISCUSSION
The two identified rare missense variants,
rs1397308523 (p.Pro108Thr) and rs759975667
(p.GIn314Arg), are SLC6A2 variants that

simultaneously meet the strict modern in silico criteria
for likely pathogenicity (AlphaMissense =0.99 and
LIST-S2 =0.99). This makes them priority candidates
for further investigation.
Comparison with known pathogenic variants

The well-established mutation A457P (TMD9)
is the only proven cause of monogenic orthostatic
intolerance; it leads to near-complete loss of NET
function due to misfolding, endoplasmic reticulum
retention, and a dominant-negative effect on the
wild-type protein [10, 23]. In contrast, the variants
studied here preserve the overall topology of 12
transmembrane domains and the core functional
symporter profile (PROSITE PS50268), while protein
stability is only moderately reduced (AAG = -1
kcal/mol). This suggests partial loss of function: a
phenotype that may not manifest as classic severe
orthostatic intolerance but rather as milder or atypical
forms — mild orthostatic intolerance, POTS, partial
resistance to NET inhibitors, episodic tachycardia,
anxiety disorders, or impaired thermoregulation.

Structural-functional consequences of the
specific substitutions

As in other SLC6 family transporters, the proline
at position 108 is the only amino acid that creates
a rigid kink in the transmembrane domain, which is

Table 2 — Characteristics of the stability of mutant forms

Variant I-Mutant 2.0 (AAG, kcal/mol) @ Aclaleig;)/mon Prediction
p.Pro108Thr -1.11 -0.94 Decreased stability
p.GIn314Arg -0.94 -0.97 Decreased stability

Note: AAG values < —0.5 kcal/mol are considered clinically significant for membrane proteins
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essential for conformational alternation [26, 28, 32].
Substitution with threonine (a polar, flexible residue
bearing a hydroxyl group) may disrupt local geometry,
which is critical for conformational switching. The
introduction of a hydroxyl group could create a new
site for O-glycosylation or phosphorylation, thereby
altering intracellular trafficking of NET — similar to
what has been shown for glycosylation of DAT in the
SLC6 family [12].

The introduction of a bulky, positively charged
guanidino group from arginine into a region normally
occupied by a neutral glutamine can disrupt
electrostatic interactions with neighboring residues or
with the lipid bilayer. Additionally, arginine may serve as
a new site for ubiquitination or SUMOylation, thereby
accelerating protein degradation - a mechanism
already described for pathogenic missense variants
in DAT (SLC6A3) and SERT (SLC6A4) [15, 22].

Clinical-genetic significance and prospects

In cohorts of patients with POTS, the frequency
of pathogenic SLC6A2 variants is estimated at 2-8%
[3, 10, 23, 33]. The variants studied here are potential
candidates for targeted sequencing in such cohorts.

Partial NET dysfunction caused by rare
variants may be one of the reasons for an inadequate
therapeutic response to serotonin-norepinephrine
reuptake inhibitors (SNRIs; venlafaxine and
duloxetine) in patients with depression and
generalized anxiety disorder [28, 19, 25, 31]. When
transporter activity is reduced, baseline extracellular
norepinephrine levels are already elevated, which
diminishes the additional effect of NET blockade
and leads to a clinically significant weakening of the
antidepressant action.

Similarly, in some patients with ADHD,
administration of the selective NET inhibitor
atomoxetine paradoxically exacerbates anxiety,
irritability, or even triggers panic attacks instead
of the expected improvement [5, 12, 14, 20]. This
phenomenon has repeatedly been associated with
genetically determined reduction in NET density or
function: when norepinephrine reuptake is already
impaired, additional transporter blockade results
in excessive accumulation of the neurotransmitter
in the synaptic cleft and hyperactivation of a,- and
B-adrenoceptors, particularly in the prefrontal cortex
and amygdala [12, 20].

Thus, the variants identified in this study
(rs1397308523 (p.Pro108Thr) and rs759975667
(p.GIn314Arg) are promising candidates for
pharmacogenetic testing when selecting therapy with
venlafaxine, duloxetine, and atomoxetine, and may
also explain cases of treatment-resistant depression
and paradoxical reactions to standard ADHD
treatment regimens.

It has previously been shown that gain-of-
function variants in the SLC6A2 gene are associated
with endurance and high performance in professional
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athletes [9]. In contrast, the loss-of-function variants
identified in this study may predispose individuals
to rapid fatigue during prolonged physical exertion,
as well as increased fatigue and difficulty recovering
under chronic stress.

Limitations of the study and future directions

Despite the high predictive power of the
algorithms used (AlphaMissense trained on >400
million missense variants [7]; LIST-S2 — an ensemble
meta-predictor from 2024 — 2025 [13]), definitive
classification as «pathogenic» requires functional
validation according to ACMG/AMP criteria [21].

Future experiments could include:

- heterologous expression of mutant NET
constructs in HEK293 and PC12 cell lines with
measurement of surface expression (biotinylation),
Vmax, and Km of [®*H]-norepinephrine uptake [10, 28];

- assessmentofmutantproteinthermostability
using the CPM assay [1];

- targeted CRISPR/Cas9  editing in
induced pluripotent stem cells (iPSCs) followed
by differentiation into sympathetic neurons and
subsequent phenotyping [29, 30].

Thus, the in silico screening of SLC6A2
missense variants identified two rare variants that
are pathogenic. Their phenotypic manifestations
fall within the spectrum of partial NET dysfunction
and may account for idiopathic cases of orthostatic,
psychiatric, and autonomic disorders. The obtained
data justify the inclusion of full SLC6A2 sequencing
in diagnostic panels for POTS, idiopathic orthostatic
intolerance, and treatment-resistant affective
disorders, while also paving the way for personalized
therapy with NET inhibitors and modulators.

Given their predicted destabilizing effect on
NET structure, the studied variants may in the future
serve as candidates for:

- in vitro functional studies;

- targeted screening in patient cohorts with
idiopathic POTS, treatment-resistant depression, and
ADHD;

- pharmacogenetic testing of response to
NET inhibitors (atomoxetine and others).
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IN SILICO AHATIU3 PEOKUX MATOMEHHbIX MMCCEHC-BAPUAHTOB 'EHA SLC6A2
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AkmyanbHocmb. HaTpuin-saBucumbin  TpaHcnopTep HopagpeHanuHa (NET), kogupyembli reHOMm
SLC6A2, wvrpaeT KIHOYEBYIO pPOSfb B pPErynaumm HopagpeHeprMyeckon nepegadn M acCcoummpoBaH C
OpPTOCTaTMYECKON HEMEPEHOCMMOCTbIO, CMHAPOMOM Aedwuumuta BHUMaHUS u runepaktusHoctn (COBI),
aenpeccuen n aBTOHOMHbIMU HapylweHuamu. Mosienenne kpno-OM cTpyktyp NET yenoBeka B komnnekce
C HOpaApeHanvHOM W aHTUAenpeccaHTamu, a Takke HOBbIX anropUTMOB MAaLUUMHHOIMO OBy4YeHUs OTKPbINO
BO3MOXHOCTb CUCTEMATUYECKOro in SilicO CKPUHWHra M3BECTHbIX MUCCEHC-BapUaHTOB reHa W BblsiBNEHUs
paHee He OXapaKTepu3OBaHHbIX MATOrEHHbIX 3aMeH, KOTopble MOryT OOBSACHATH Criydan uauonaTuyecKom
OpTOCTaATUYECKON HEMEPEHOCMMOCTUN, PE3UCTEHTHOW Aenpeccun, napagokcanbHOro oTBeTa Ha Tepanuio nnm
HacnegyeMblX aBTOHOMHbIX PaCCTPONCTB.

Llenib. AHanu3 mucceHc-BapuaHToB reHa SLC6A2, 3apeructpupoBaHHbix B 6asze NCBI (cbopka
GRCh38.p14), BblgeneHne BapuaHT C HaMBbLICLUMMW MNPEACKA3aHUSMM MAaTOreHHOCTU U UX CTPYKTYPHO-
hyHKLMOHAmNbHbIX XapakTepUCTUKa C NCMONb30BaHNEM COBPEMEHHbBIX BUOMHOPMATUYECKNX MHCTPYMEHTOB.
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Mamepuarnbl u mMmemoObl. 13 725 MncceHc opHyHKneoTuaHbix BapuaHToB (OHB) c HemsecTHon
KNMHUYeckor 3HaummMmocTblo ansa reHa SLC6A2 (GRCh38) Obinv otobpaHbl OuannenbHble BapuaHTbl C
Hanbonbwmnmn oueHkamm natoreHHocTn (AlphaMissense 20,99 u LIST-S2 20,99). [IBa pegkmx BapuaHTa
(rs1397308523 (Pro108Thr) u rs759975667 (p.GIn314Arg) ObiM nNogBeprHyThbl KOMMEKCHOMY in silico
aHanmay.

Pesynbmambi u obcyxdeHue. Oba 3amellaeMbiXx ocTaTka BbICOKOKOHcepBaTMBHbI (ConSurf 9/9).
MporHo3 Tononorun (DeepTMHMM) n gomeHHon opraHudauun (PROSITE) He BbISSBAN pasnuvynin ¢ ANKUM
TvnoM. MutPred2 oueHun obuwyto natoreHHoctb B 0,87 n 0,91 cootBetcTBeHHo. |-Mutant 2.0 n MUpro
npeackasanu cHmkeHne ctabunbHocTn 6enka (AAG —1,11 1 —0,94 kkan/monb).

Bbigodbl. BapuaHTtbl rs1397308523 u rs759975667, vmetowme HambonbLUyto MNPOrHO3MpyeMyto
MaToreHHOCTb, MUcCceHc-3ameHbl B SLCBA2 npencTaBnsiioT NPpUOPUTETHLIE MULLEHW NS PYHKUMOHANBHbIX
nccrnefoBaHni U NMOMCKa B KITMHUYECKMX KOropTax.

Kntoyeebie criosa: SLCB6A2; TpaHcnopTep HopaapeHanvHa; penkme MUCCEHC-BapuaHThbl; in silico;
MaToreHHoCTb; cTabunbHocTb 6enka; ConSurf; MutPred2

M. A. CopokuHa’, U. B. Kopwykoe'*, A. E. TypcbiH6eK'
SLC6A2 N'EHIHIH CUPEK NATONEHAIK MUCCEHC-BAPUAHTTAPbBLIHbIH IN SILICO TANOAYbI
'«KaparaHobl MeguumHa yHuBepcuTeTi» KeAK emip Typanbl fbinbiMOap WHCTUTYTbI, MHGOPMAaTUKa XoHe

ouoctatuctuka kadegpacol (100008, KasakctaH Pecnybnukacbkl, KaparaHgbl k., [oronb keuw., 40; e-mail:
info@gmu.kz)

*Unba BacunbeBu4 KoplykoB — «KaparaHabl MeavumHa yHuBepcuteTi» KeAK eMip Typanbl fbinbiMaap
WMHCTUTYTbI, HCpOpMaTMKa XXeHe BruoctatucTtumka kadeapacsl; 100008, Kazakctan Pecnybnukacsl, Kaparanapl
K., Foronb kewl., 40; e-mail: Korshukov@gmu.kz

©3exkminik. SLC6A2 reHiMeH koaTanaTtblH, HATpuWre Tayenai HopagpeHanuH TacbiMangayLubichbl
(NET), HopapgpeHeprukanblk Oepinimgi petteygeri Herisri pen artkapagbl >X8He 0Nl opTocTaTMKanblk
TesiMci3ik, Hasap TamnuwblfblFbl XXaHe rmMnepakTuBTiINik cuHapombl (HTIC), menpeccus XeHe aBTOHOMAbIK
Oy3binbicTapMeH GannanbicTel. AgamHbiH NET HOpagpeHanuH >XeHe aHTUAenpeccaHTTap KelleHiHaeri
Kpro-OM KypbinbiIMAapbiHbIH Nanga 6onybl, )XaHa MallnHanbIK OKbITY anroputmaepi reHHiH 6enrini mmcceHc-
BapuaHTTapbliHa in silico Xyneni CKpUHUHITEY MYMKIHZIrH alTbl, COHOAaN-aK OypbiH cunaTTanmaraH naToreHaik
aybICTblpynapabl aHblKTayFa MyMKiHAK Oepin, uauonatvkanblk opTocTaTvKanblK Tes3iMci3gik, TepanusiFra
Te3iMAi Aenpeccusi, TepanusaFa napagokcanibl ayan Hemece mypareprnik aBToOHOMAbIK Oy3binbicTapablH
XafgannapblH TyciHAipe anagbl.

3epmmeydiH makcambi. SLC6A2 reHiHiH NCBI gepekkopbiHga (GRCh38.p14 uHafbl) TipkenreH
MUCCEHC-BapyaHTTapblH Tangay, natoreHainik 6orbIHWA eH XofFapbl bomkamaapra ne BapuaHTTapabl 6enin
KepceTy >xaHe ornapAbl 3amaHayu dvonHdopmaTtukanblk Kypangap apKbiibl KypbiibiIMAbIK-QYHKUMOHANObIK
cvnarray.

Mamepuandap xoHe adicmep. SLCBA2 reri (GRCh38) yLwliH KnuHMkanblk MaHpl3bl 6enricia 725 mucceHc
OipHykneoTuAaTi BapmaHTTapbiHbiH (BHB) iwiHeH naToreHAinikTiH eH »xofapbl 6aranapbl 6ap (AlphaMissense
20,99 xeHe LIST-S2 20,99) Ouannenbai BapvaHTTap TaHgangbl. Eki cupek BapmaHT — rs1397308523
(Pro108Thr) >xeHe rs759975667 (p.GIn314Arg) — KeweHai in silico TangaybiHa yLwbipaTbingpl.

Hemusxenep xxoHe marskbinay. Exi aybiCTbipbINaTbiH Kangblk Ta »xofapbl KoHcepBaTueTi (ConSurf 9/9).
TononorusiHbiH 6omkambl (Deep TMHMM) xaHe gomeHaik yinbimaacTbipyabiH 6omkambl (PROSITE) xxabavibl
TUNTEH ellKkaHaan arbipMallblnblKTbl kepceTnegi. MutPred?2 »xannbl natoreHginikti TmiciHwe 0,87 xoaHe 0,91
nen Garanagpl. I-Mutant 2.0 »xeHe MUpro akybl3 TypakTbifbifbiHbIH TOMeHaeyiH 6omkaabl (AAG —1,11 xeHe
—0,94 kkan/morb).

KopbimbiHObInap. EH Xofapbl 6omkamaanraH natoreHginikke ne rs1397308523 xeHe rs759975667
MucceHc-aybicThipyrnap, SLC6A2-aeri pyHKUMOHANAbIK 3epTTeynep MeH KNMHUKanbIK KoropTTapAaarbl i3geHiM
YLiH 6acbiM Hycka 6onbin Tabbinaabi.

Kinm ce3dep: SLC6A2; HopagpeHanuH TacbiMangayLlbiCbl; CUPEK MUCCEHC-BapuaHTTapsbl; in silico;
naToreHginik; akybi3 TypakTbinbifbl; ConSurf; MutPred2
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Lenb. T'vcTonatonornyeckas oLeHka 61Uoncui n TkaHen XMpypryeckmx pesekLuii ToNICToro KULLEeYHUKa
y nauneHTtoB ¢ COVID-19 (SARS-CoV-2).

Mamepuanbel u memodsl. [lpoBedeH peTPOCMNEKTUBHBLIN aHanmM3 OBuoncun/pesekunin  ToncToro
KnweyHuka 116 naumeHToB C NONoXutenbHbiM pesynstatoM [LP-Tecta HasodapuHreansHOro Maska Ha
SARS-CoV-2, nony4eHHbIM B TedeHne 12 Hegenb 0o npoBegeHus buoncun/pesekunn 6e3 ycTaHOBNEHHOTO
AnarHosa 3abonesaHus XKKT B aHamHe3e. Cpesbl TkaHew OueHMBanu ¢ NoMOLbl CTaHOApPTHOM CBETOBOW
MUKPOCKOMMWKM, TKaHU OBuoncuu/pesekumn oKpawimBanuM remMaTtoKCUNMHOM M 303MHOM MO CTaHOapTHOMY
npoTokony. [Npu oueHke rMcToMopdonornmM CPesoB ObINM OLEHEHbI NATb KAaTeropun, OTpaxatoWmx TSKeCTb
rMCTONAaTONOrM4Yeckoro noBpexaeHus: 1) rMcToapxMTEKTOHWKa CrmM3ncTorn obonodku, 2) anutenunanbHble
n3MeHeHwus1, 3) CoCTaB U pa3mep BoCNanuTenbHbIX KNETOYHbIX MHPMILTPaToB, 4) KONMYECTBO 303NHOMUIIOB,
5) mukpococygucTble nameHeHus. Ons Kaxgoro rmcTonormyeckoro nprsHaka AOoMoMHUTENbHO OTMEeYanuchb
Hanuyme unmn oTCyTCTBME NPU3HAaKa UIN CTENEHb BbIPaXKeHHOCTU noBpexaeHus. Criyyam 6binv crpynnmpoBaHbl
MO COBOKYMHOCTM FMCTOMNOrMYECKNX MPU3HAKOB NMPUHAANEXHOCTU K MOPONornyecknm natrepHam: 1) octpbin
BOCManuTENbHbIN NATTEPH, 2) uwemmnvecknin nattepH, 3) B3K-nogobHbI natTepH.

Pesynbsmamel u 06cyxd0eHue. B 10 (8.6%) cnyyasx 6binl BbISIBIIEH NATTEPH OCTPOro BOCManMTENbHOIO
MOBPEXOEHUSA: 3p03nM U 43Bbl, KpunT-abcuecchl, rMNepnnasusa anuTenusl, odaroBble U AuddyaHble
CKOMMeHUs NonMMopHOSAEPHbIX rpaHynountoB. B 62 (53.4%) cnydasx Gbinv BbISBNEHbI TMCTONOMMYECcKne
MPU3HAKN ULLIEMUYECKOTO NMaTTepHA: UCKaXKEHWSI TMCTOAPXUTEKTOHUKM, aTpodusi KPUMT U MOBEPXHOCTHLIN
Hekpo3/pereHepaLms Crnm3ncTon obonodkn ¢ POPMUPOBAHUEM TPAHYNALMOHHOW TKaHW, MUKPOCOCYANUCTbIE
n3meHeHus. B 17 (14.7%) cnyyasix 6b1n o6HapyeH naTTepH NoBpeXaeHUs, aCCOLMMPYIOLLNIACS CO CNEKTPOM
B3K, xapakTepuaylowminca nameHeHnsamm/gedopmMmarmen rucTtoapxXMTeKTOHNKK, MeTannasmen/rmnepnnasvnen
knetok [laHeTa, [ECTPYKTMBHbIM MOBPEXOEHMEM 3MUTENUSA CO CMELUaHHOW MONMMOPdHOSLEPHON
rpaHynouuTapHoM W TpaHCMypanbHOW NUMA@OoNNasMounuTapHom WHUNeTpauuen ¢ nUMQOUaHbIMU
CKOMMEHMSAMM B TOMLLE BCEN CTEHKMN KULLEYHMKA 1 6a3arnbHbIM NNasMoLUTO30M.

BaknoueHue. ViccneqoBaHne BbISIBUNO BbLICOKYIO 4acTOTy BCTPEYAEMOCTU MLLEMUYECKOro narTepHa
NOBPEXAEHUSA TONCTOM KULLKW Yy NaUMEHTOB B TeyeHue 12 Hepenb nocne nepeHeceHHoro COVID-19 u psa
cnyyaeB B3K-nogobHbiM naTtTepHOM MNOBPEXAEHUSA KULEYHWKa. [loryyYeHHble AaHHble MOryT MOMOYb B
cTpatuduKkauumn rpynn nauMeHToB C rmcTonaTtonorMyeckumMm npusHakaMu noBpexaeHns KuwevHuka nocne
COVID-19 1 nokasblBaloT akTyanbHOCTb NPOBEAEHUS PaCLUMPEHHBIX NEePCrneKTUBHBLIX CCegoBaHNN.

Knouessie cnoea: ructonatonorus; SARS-CoV-2; COVID-19, nwemnyecknii konut; B3K-nogobHbin
naTTepH

BBEOEHUE [1]. KnuHuuecknn cnektp COVID-19 BknioyaetT B
COVID-19 - 3aboneBaHue, Bbi3biIBAEMOe Ce0s MHOrorpaHHble MpOosIBIEHUSs, BapbupyoLmecs
kKopoHaBupycom SARS-CoV-2, onucaHHbiM B OT OeCcCMMNTOMHbIX [0 CUMHOPOMA MONMOPraHHOM

Aekabpe 2019 r. B YxaHe (KuTai) u nepepoclumm
B naHgemuio, nosrekwy Gonee 500 MunnuoHoB
cny4aeB 3aboneBaHuss n Oonee 6 MNH cMepTew
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KNMHMYecknx  nposieneHun  [2].  XKenygo4Ho-
Kwe4YHble cMMnToMbl (6ONb B KMBOTE, TOLLUHOTA,
pBOTa, Anapes 1 pyrve) onucbiBalTCA Kak BaXkHasi
YyacTb CrekTpa NoBpeXAeHW, Bbl3BaHHbIX SARS-
CoV-2[3, 4, 5]. YacToTa 3TMX CMMMTOMOB, MO AAHHbIM
Hay4HbIX MccnegoBaHuK, coctaenseT ot 2 go 70%
[6, 7, 8]. axe nocne BbINUCKM U3 CTaumoHapa Yy
YacTM MNAaUMEHTOB COXPaHSAKTCA  AONroCpOYHbIE
nocnegctBms. Ha  cerogHAWHWUM  OeHb  He
YCT@HOBIIEHO, BbI3BaHbl M 3TV CUMMATOMbI NPSMbIM
3apaxeHnem SARS-CoV-2 cOOTBETCTBYIOLLMX TKAHEN
[9], KOCBEHHbLIM NOBpEXAEHMEM 3a CHET N3DLITOYHOTO
BblOpoca uuTokmHoB [10], moBpexaeHnem 3a cyeT
Tpomboambonuyecknx adeKToB, HapyLlalLmnx
MUKpoumpkynauumio  [11], wnuM  pasBuBatoTca  3a
CYET KOMOMHaAUMM BCEX YMOMSHYTbIX (OaKTOpPOB.
lMoHumaHre rucTonaTonormyecknx ocobeHHocTen
noBpexaeHun kuwevHmka npu COVID-19 nomoxet
KNMHMUUCTaM  ynyywnTb fiedeHne nocrneacTeumn
3aboneBaHus.

Lenb paboTbl — rucronartonorMyeckas
OLeHKa OMOoNCcuiA N TKaHEN XUPYPrUYecKnx pesekuni
TOJICTOrO KMWeYHuka y naumeHtoB ¢ COVID-19.

MATEPUAIbI U METOObI

Kpumepuu omb6opa nayueHmos u
rnony4yeHue mkaHeu. B peTpocneKkTMBHOE KOropTHoOe
uccrieqoBaHne ObiNu  BKMKOYEHbl 0Opasubl TKaHW
TONICTOrO  KMLWEYHuKa (Ouoncuu/pesekummn) naum-
€HTOB C MonoXutenbHbiM pesynstatoM [1LP-Tecta
HaszogapuHreanbHoro Maska Ha SARS-CoV-2,
nornyyYeHHbIM B TeyeHve 12 Hegenb OO NPOBeOeHNs
ovoncuu/pesekunn. B uccnegoBaHue Obinn BKIHO-
YeHbl BCe MaumeHTbl B nepuwog ¢ mapta 2020 r.
no mapt 2022 r. 6e3 yCTaHOBMEHHOIO [AuarHosa
3aboneBaHnst  KENygo4yHO-KMLIEYHOro TpakTa B
aHamHe3e (Oo nepeHeceHHoro COVID-19), ecnn
y Hux Obina xoTa Obl ogHa Owuoncus/pesekuus
TONCTOrO KMLIEYHMKA C OOCTaTOYHbIM KONMMYECTBOM
TKaHW AONng rucronartoniormyeckoro adanu3a. Bce
yyacTBOBaBLUME B WUCCReOoOBaHWM MNauMeHTbl Mnog-
nucanM  WHOPMUPOBAHHOE  corfacue,  MO3BO-
nsilollee nccnegoBaTensam 3anpalivBaTh M3 apxuBa
06pasupbl TKaHen.

Ha ocHoBaHuM nepBOHayanbHbIX [UCTOMO-
MMYECKMX 3aKkMioyYeHUn Obinv cOOPMUPOBaHbI TPU
oTAenbHble rpynnbl: 1) OCTpbI BOCMANUTENbHbIV
naTtTepH, 2) wuwemmyeckuin natrepH u 3) B3K-
nogo6HbIN NaTTepH (BocnanuTenbHble 3aboneBaHuns
KMLLEYHMKA).

Cb6op knuHu4Yeckux OaHHbIX. KnuHun4yeckue
OaHHble Obiny MonyYeHbl U3 MEeAUUMHCKUX 3anmcen
B KOMIMMEKCHON MEAUUUHCKON WH(OPMaLMOHHOWN
cucteme. CTeneHb TshkecTn 3abonesaHus COVID-19
Obina onpegeneHa B COOTBETCTBUM C AENCTBYHOLLNMUA
KNMHWYECKUMU NPOTOKOMaMMU.

lucmonoeudeckoe  uccriedosaHue.  TKaHu
6uoncun/pesekumn cukcuposann B 10% 3abyde-
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peHHOM hopManvHe, NPOBOAMIN MO CTaH4APTHOMY
npoTokony, Aenanu cpesbl TOMWWHOW 5 MM U
oKpaluvMBanu reMaToKCUIIMHOM M 303MHOM MO CTaH-
OapTHOMY MPOTOKONY.

lucmomopghomempuyeckass oueHka. Okpa-
LUEHHble FeMaTOKCUIIMHOM K 303VHOM npenaparThbl
TKaHerW TOMCTOro KuUWEYHWKa Obimv  MOBTOPHO
n3yyeHbl ABYMS NaTtofioroaHaToMamu, He 3HaBLUVMMM
nctopuu 60ne3Hn NaUMEHTOB U KITMHUYECKMX AaHHbIX.
Bbinmn  oueHeHbl  cnegywwmne  TMCTOMNOTMYECKME
0COBGEHHOCTU: 1) M3MEHEHUSI TUCTOAPXUTEKTOHMKM
CNM3UCTOM OBOMOYKN: UCKAXKEHUSA, KpUMT, aTtpodus
KPUNT WM TPaHymnsiUMOHHAs TKaHb;, 2) W3MEHEHWUs
aNUTENUNA: 3po3mun/a3Bbl, KpunT-abcuecchbl, runep-
nnasusa anutenusi, notepss GOKanoBMAHbIX KIETOK,
MeTannasusa kneTtok [laHeTta, anontos; 3) oCTpbIf
N XPOHWYECKUN BOCNAnUTENbHbLIA KMETOYHbIA WH-
duneTpat:  NONUMOPGHOSIAEPHbIE  FPaHyroUMUTbI,
nMMAOUNTBI, MIa3mMaTU4eckue KNneTkn; 4) Konmy4ecTso
303MHOUIOB; 5) N3MEHEHNs1 MMKPOCOCYA0B: apTepu-
anbHble/BEHO3HbIE MUKPOTPOMObI U BACKYmUTHI.

Ona  Kaxgoro rMCTONOTMYECKOro npusHaka
OOMONHNTENBHO OTMEYanucb Hanuune/oTcyTcTBME
Npv3HaKa Unm cTeneHb BblPaXEHHOCTU MOBPEXAEHNS.

Mocrne o63opa w knaccudukaumm oTaenb-
HbIX TUCTONMOMMYECKUX MPU3HAKOB MNpPU3HaKM Obinuv
KnaccudumumpoBaHbl MO OQHOMY M3 Tpex obLmx
MOPONOrMYeckMx nNaTTepHOB: OCTPbIA  BOCMa-
NUTENbHbIA  NATTEPH, WLIEMWYECKUN NaTTepH MU
BOCnanutenbHble 3aboneBaHus kKuwedHuka. MNarrep-
Hbl KnaccuduuMpoBanMCb Ha OCHOBE Haubonee
Bnmn3Koro xapaktepa NoBpeXAEHUS MO COBOKYMHOCTH
TMCTONMOMMYECKNX  MPU3HAKOB  MPUHALMEXHOCTU
K nmatrepHam: 1) OCTporo BOCManuTENbHOMO MOB-
pexaenus, 2) nwemmnveckoro nospexaeHus, 3) B3K-
noao6HbI NaTTepH, 4) reTeporeHHbIN NaTTepH.

OnpedeneHuss. Ocmpbili - 8ocranumeribHbIl
rnammepH — NaTTepH OCTPOro NMOBPEXAEHMS, BKIHO-
Yawwui  anNuTenuManbHble  M3MeHeHusa  (3po3un/
A3Bbl, KpunT-abcuecchl, rMNepnnasvio anuTenus),
OCTpbI/ BOCMANUTENbHbIA KMETOYHbIM WUHGUNALTPaT
(ouaroBble (dhokanbHble)/gnddy3Hbie  CKOMMEHUS
nonnmopdHoaaepHbIX rpaHynounTos) [12, 13].

HNwemuyveckul nammepH — NaTTePH XPOHU-
4YeCKOro/oCTporo  MOBPEXOEHWS, BKITHOYAOLLMI
NCKaXXEHUSA  TMCTOapXUTEKTOHUKM  («yBAdawLme»
KpunTbl, aTpodms KpunT, rmanuHm3aums CoGCTBEHHOM
NNacTVHKM), MOBEPXHOCTHBIA HEKpo3/pereHepauunto
CNM3nCTOM O0BOMOYKM M  MUKPOCOCYAUCTbIE U3Me-
HeHuns1 (apTepuanbHble/BEHO3HbIE  MUKPOTPOMObI)
[14, 15].

B3K-nodobHbIli  nammepH —  NaTTepH
NOBPEXAEHUS, aCCOLMMPYIOLLNACS C XPOHUYECKUM
AKTVBHBIM 3HTEPOKOSNUTOM, c npu3HaKkamu
OTPaXalLLMMM KaK aKTUBHOCTb, TaK Y XPOHUYECKUN
Xapaktep  BOCManeHuWss  CnmMaucton  obonodku,
BKITHOYAS M3MEHEHWS >Xene3, BTOPUYHbIE MO OTHO-
WEHN K SnuTenuanbHOMY MOBPEXAEHUD, C
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n3meHeHuamu/gecopmaymen rmcToapxXnTEKTOHMKM
(BKMOYaA  HeOopraHM30BaHHOE  PacMOSIOKEHME,
pasnuyHyto ¢dopmMy u pasmep, yKopo4deHue/
BbiMAZEHNE W pas3BETBIIEHME KpUMT, aTtpoduio
KpWNT), a Takke mMeTannasuio u/unu runepnnasmio
knetok [laHeTa, [eCTPYKTMBHOE MNOBpeXaeHue
ANUTENUST CO CMELLAHHOW MNONMMOPdHOAAEPHOM
rpaHynoumtTapHon 1 numdonnasMounTapHom
NMHpUNbTPaunen B COGCTBEHHOW NNACTUHKE U Nep-
cucTupytowmmMm 6GasanbHbeiM nrasmountosom [16,
17, 18].

UckaxeHus aucmoapxumeKmoHUKU — Aedop-
Mauum  CNM3MCTOW  BCrieacTBuMe  ONUTENbHOro
NMOBPEXAEHUA KPUMNT  (MCKaXXEHUSI KPUMNT, BKIIO-
yallwue BeTBMEHWe, MOTEpPH  MNapanfbHOCTH,
HeNpaBUIbHOCTb, W3BWMAWUCTOCTb, AunaTtauuio  u”
BapuabenbHoCTb (PopMbl M pasmepa KpunT), at-
pochmn KpUNT K 3aMeLLeHUs CrU3UCTOM TKaHWU
rPaHyNALMOHHON TKaHbHO.

UckaxeHuss Kpunm oueHuBanu, kak [19,
20]: 1) OTCyTCTBME MCKaXEHWUN; 2) NMOBEPXHOCTHbIE
UCKaXXeHnsa — gedopmMauumn noBepXHOCTHOW 4acTu,
onpegensalmnecs Kak npuCyTCTByKOLME, eCcnn B
obnactn BepxHem 4acTu KpUNT UMenca XOoTa Obl
OOWH M3 CcregyloLwmx MpU3HaKoB: pa3BeTBIEHME
KpunT (kpynTbl abeppaHTHOW hopMbl (BETBSLLMECH,
pacTywime B  CTOPOHbI), YKOPOYEHME  KpUMT,
HepaBHOMEPHOE pacnpeaerneHe KpunT, KMCTO3Has
avnaraumst Unu HenpaeBuIibHas opueHTauus; 3)
GaszanbHble MCKaXeHus — gedopMauum CrmsncTou,
Bblpa)XEHHbIE BO BCEW ee Tore, B TOM 4ucrie B
GazanbHOM 4YacTu, onpegensawLwmecs Kak npu-
CYTCTByIOLLME, eCnin B 6a3anbHOM YacTn MMeNCs XOTH
Obl OOMH U3 CreaylLlmx MNPU3HaKOB: BbIPAXEHHO
pa3BeTBIEHHbIE N YKOPOYEHHbIE KPUMTbI, OOLUMPHbIE
y4yacTKu1 BbiNageHus xenes ¢ kpuntamu abeppaHTHON
hopMbl U BbIpaXXeHHOW AedopMaLimen Kpunr.

Ampocbusi  Kpunm — YKOPOYEHWe KpunT,
npuBoAsLLee K YBEMNUYEHUIO MPOMEXYTKOB MexXay
OCHOBaHMEM KpUMTbI U MblLLeYHOM ob6onoykon [19].

lpaHynsyuoHHasi mkaHb — BOCCTaHOBMEHHas
coeavHUTENbHaa TKaHb C HOBBIMU Kanumingpamu,
OKPY>XEHHbIMU  BepeTeHoobpasHbiMK  chmnbpobnac-
Tamu, Mmogmbpobnactamu, makpodaramm, HENTPO-
dunamm 1 MOHOHYKIeapHbIMKU knetkamu [12].

Opo3usi — noTepsi NOBEPXHOCTHOIO anuTenus [19].

5138a — anuTenuanbHbIn AedEKT, BbIXOAALLNIA
3a npegenbl  MbIWEYHON OBONOYKM  CITM3UCTON
obornoukm [19].

ATpocmsa  KpunT, rpaHynsunMoOHHasa TKaHb,
3p03uN/sI3Bbl  OLIEHMBANMCb  OUXOTOMUYECKM Kak
NPUCYTCTBYIOLLME UM OTCYTCTBYHOLLME.

Kpunm-abcyecc — nNOBpPEXOEHHasdA  Kpum-
Ta C OCTpbIM BOCNaneHneM B COOCTBEHHOW Mepu-
KpunTanbHOW NNacTUHKe, B MOBPEXAEHHOM 3NUTENNM
KpunTbl 1 B npocBeTe KpunTtbl [21]. KpunTt-abcuecchl
oueHmBanu kak: 1) orcytcteue nospexgeHus (0 Ha
100 kpunT), 2) nerkoe nospexaeHue (£50% kpunr), 3)
ymepeHHoe nospexaeHue (>50% kpunT) [22, 23, 24].
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lunepnna3usi anumenusi — yBenu4eHne Konwu-
yecTBa anUTENUanbHbIX KNETOK B  MPOJOSbHbIX
Kpuntax Mo CPaBHEHWMIO C UCXOOHbBIM KONMMYECTBOM
anuTENuanbHbIX KMETOK Ha KpWMTY, BU3yarbHO
onpegenswoLleecs Kak yanmHeHve kpuntbl. CteneHb
rmnepnnasum 3nuTenns OoueHMBanacb Mo TPeM
ypoBHAM: 1) nerkasi, ¢ BoBreyeHveMm <25% kpwnrT;
2) ymepeHHas, ¢ BoernedeHnem 25-50% kpunT; 3)
Bblpa)keHHasi, ¢ BoBrnedeHnem >50% kpunt [25].

lMomepsi 60KanOBUOHbIX K/I€MOK — YMEHb-
LIeHne KonmyecTBa O0oKanoBMAHbIX KIETOK MO CpaB-
HeHMIo C 6a3oBbIM KONMMYECTBOM OGOKamoBUOHbIX
KneTok Ha kpunTy. [NoTepto GoKanoBUOHbIX KNETOK
oueHuBanu kak: 1) orcytctBue (0 Ha 100 kpunT),
(2) nerxkyto cteneHb (£50% kpunT), (3) ymepeHHyto
cteneHb (>50% kpunT) [19, 26].

Knemku lNaHema — KNeTku TpeyronbHon op-
Mbl C 3031HOUIBHBIMW FPaHynaMu B UUTONIasMe u
6asanbHO pacnonoxeHHeiMu agpamu. KonmmyecTso
knetok [laHeTa onpegensanu MOACYETOM KIETOK
[MaHeTa B gecaTn Kpuntax Kaxaoro cpesa [27].

Aronmo3  OueHMBanu  KONMMYECTBEHHbIM
MOACYETOM amnonTOTUYECKUX KNETOK (OQUHOYHbIX
KNeTOK ¢ He6OMbLUMM MUKHOTUYECKUM SAPOM U rnnep-
303UHOMUNBHOM UMTOMNNAa3MON) U anonTOTUYECKNX
Teney (MUKHOTMYECKMX parMeHToB sapa C
npunexawien uuTonnasmon). AnonTto3 OLEeHMBanu
kak otcyTcTBytowmin (0 Ha 100 KpunT), YMEpPEHHbI
(1-10 Ha 100 kpunT), BbipaxeHHbI (>10 Ha 100
KpunT) [28, 29].

Ocmpebili  8ocnanumesibHbIl  UHGUIbMpam
onpegensany Kak Hanmumume nonmmMopdHOSAEepHbIX
rpaHynounToB M oueHuMBanu kak: 1) oTcytcTBue
BOCManuTeNbHbIX KNETOK, 2) odaroBasi (okarnbHas)
NMHUNBTPaUNS — eOUHNYHBIE NONMMOPHOSAEPHbIE
rpaHynouunTsl, pacnonoXeHHble HebonbLLnMK
nokanunsoBaHHbiIMM  rpynnamu, 3) auddysHas
MHuneTpauns — 6Gomnblioe KONMMYecTBO MONu-
MOP(HOSAEPHBIX  FPaHynouMTOB,  OBpasyoLmx
CMIIOLWHbIE MONS.

XpoHuyeckuli  eocrianumeribHbIl  UHGUIIb-
mpam Onpegensany Kak yBeNUMYeHWe KonmyecTBa
nnasMaTMyeckMx KINeToKk  CIM3MCTON  OBOMOYKM
nnn nMMonaHbIX arperatoB U oueHuBanu kKak: 1)
OTCYTCTBME BOCMANUTENbHbIX KINETOK, 2) oyaroBas
(dbokanbHast) uHdbuneTpauusa, 3) auddy3Has
MHUNBTPaAUUS — MHOTOYUCIIEHHbIE NUMOnaHbIE
arperatbl [13, 30].

bazanbHbIl  nnasmMoyumos — NAOTHbIN  UH-
dvneTpaT NnasmaTuyeckmx KNneTok B rmybokon yacTu
CODCTBEHHOW MMAACTUHKM Y OCHOBAHWSI KPUMT, MEXAY
OHOM KpUMNTbl M MbILLEYHON ODOMOYKOW CIIM3NCTON
obonoukn [19, 31]. JlokanmsoBaHHLIN MHUNETPAT
yKasbiBan Ha o4aroBbli GasanbHbI MNa3MoumnTos,
Torga Kak ~ MHOroo4aroBoe pacnpegeneHune
npeactaenano cobon aAnddysHbIi naTtTepH. Ons
Lenen aHanmaa o4aroBbii U audy3Hbin 6asanbHbIli
nnasMouuTo3 6binv CrpynnMpoBaHbl BMECTE.
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Jo3nHOMUNLI  ONpedensanu Kak WHTaKTHble
KNEeTKW, MMeloLLMEe He MEHee OOHOro M3 CrieayHLnX
npusHakoB: 1) ABydonbHoe A4po; 2) napumanbHoe
A0po; Unmn 3) AMCKPETHOE CKOMIEHNE 303UHOMUIBHBIX

rpaHyrn, 4acTUYHO OrpaHU4YEHHOE MeMOpaHoWN,
Oaxe npu OTCYTCTBMM YETKO pasnMynumoro sapa
[32]. MNOTHOCTL  903MHOMUIOB  OLEHMBaNu

KONMMYECTBEHHbIM MOACHETOM CPELHEr0 KOnmyecTsa
303mHocpumnos HPF: 1) 0 — 24 knetku [33], 2) 25 — 60
knetok [13, 34], 3) 6onee 60 knetok [35, 36, 37, 38].

U3meHeHuUsi  MUKpococyOo8  OLEHMBaNuchb
ONXOTOMUYECKN U CHUTANNCH NPUCYTCTBYIOLLMMMI MPpU
HanMuum xoTsa Obl OQHOTO apTepuanbHOro/BEHO3HOTO
MUKpOTpOMOa WM BackynuTa B TMCTONOrMYECKOM
cpese [39].

Cmamucmuyeckul aHanu3. [aHHble npeg-
CTaBneHbl kak meantSD And KONMUYeCTBEHHbIX
HenpepbIBHbIX MEPEMEHHbIX W 4acToTa +MNpOLeHT
ONs KaTeropuanbHbIX NepeMeHHbIX. [ns cpaBHeHUs
He3aBMCMMbIX BbIOOPOK mcnonb3oBanu U-kputepui
MaHHa — YWUTHM M KpuTepum xu-kBagpart Ans He-
NPEPbLIBHBIX U KaTeropuarbHbIX NEPEMEHHbIX COOT-
BETCTBEHHO. [JaHHble Obinn cobpaHbl B 6a3y AaHHbIX
Microsoft Excel n ctaTuctudecky npoaHannanpoBaHbl
C WCMOMNb30BaHMEM MNpOrpamMmmMHoro obecneveHus
SPSS Statistics 22. YpoBeHb cTaTtUcTMYeCKom
3Ha4YMMocTu 6bin npuHAT p<0,05.

PE3YNbTATbI
CpegHuin  BO3pacT NaUMEHTOB COCTaBMsAN
50.38+£10.05 r.; 46 (39,7%) naumeHTOB ObINM MYXC-

koro nona, 70 (60,3%) — xeHckoro (Tabn. 1). TeyeHne
COVID-19 B 13 (11,2%) n 46 (39,7%) cny4asx
ObiNno GeccMMNTOMHbIM K nerkum, B 24 (20,7%) v
33 (28.4%) cnyyasx — cpegHeTsKenbIM U TSHKEMbIM.
locnuTannsnMpoBaHHble  MNauueHTbl B CpedHeMm
npoBenu B cTaumoHape 13 Konko- AHeRn, 5 naumMeHToB
(4,3%) ckoHuyanucb. 18 (15,5%) nauveHTam Obina
npoBedeHa Xupyprudeckass pesekumsi TONCTOro
KMLLeYHrKa. YacTb NaumMeHTOB UMenn cConyTCTBYOLLMNE
3aboneBaHus: y 19 (16.4%) naumeHTOB B aHaMHese
perucTpupoBanach viemuyeckas 6onesHb cepaua,
y 10 (8.6%) 1 14 (12.1%) — vHCcynbT 1 gnaber, y 7
(6.0%) n 11 (9.5%) — xpoHuueckass obCTpyKTMBHASA
bone3Hb nerkMx u XxpoHudeckass GonesHb no4ek
COOTBETCTBEHHO.

MNpoaHanuanpoBaHbl pe3ynbraTbl FMCTOMOpP-
dornornyeckor oLeHKM NaTTePHOB B ONepaLMOHHOM
n OMOMNCcUMHOM MaTepuarne TONCTOro KULIEYHUKa
uccregyemblx rpynn (tadn. 2).

OcTpbivt BocnanuTenbHbIA NAaTTepH

B 10 (8.6%) cny4yasx COBOKYMHOCTb FMCTOJO-
rMYeckux MpU3HaKOB COOTBETCTBOBaNa OCTPOMY
BOCMNanuTenbHOMY NaTTepHy MOBPEXAEHUS: 3p03nn
N A3Bbl, kKpunT-abcuecchl, odaroBble U AMddy3Hble
cKoMmneHus nonMmMopdHOSAEPHbIX rPaHyroLUTOB.

N3meHeHMs rMCTOapXMTEKTOHWKN CrIN3NUCTOMN
00BOMoYKM TONCTOrO KWLIEYHWKA, OOYCNOBMEHHbIE
XPOHMYECKMM  NOBPEXOEHWEM  (MCKaXeHue U
atpodus KpunT) BO BCEX MccriegyeMbix obpasuax
otcytcTBoBanu. B 5 (50%) obpasuax Habnoganacb
rpaHynsunoHHas TKkaHb C HOBOOOPa30BaHHbIMU Ka-

Tabnuua 1 — [lemorpacumyeckmne n KnMHUYECKNE XapaKTEPUCTUKM NaLMEHTOB

MokasaTenb 3HaveHve
BospacrT, net (mean = S.D) 50.38 £ 10.05
Mon, n (%)

MY>XXCKOM 46 (39.7)

YKEHCKUI 70 (60.3)
TeyeHne COVID-19, n (%)

BeccMmnTomMHOE 13 (11.2)

nerkoe 46 (39.7)

cpepHeTsaxernoe 24 (20.7)

Tshkenoe 33 (28.4)
MpogomknTenbHOCTL NpebbiBaHWA B CTaunoHape, AHK (MeavaHa (quanasoH)) 13 (0; 27)
JleTanbHbIi ucxog, n (%) 5(4.3)
Xunpypruyeckoe BmelLaTenbcTso, n (%) 18 (15.5)
ConytcTBytowime 3aboneBanus, n (%)

nwemmnyeckas 6onesHb cepaua 19 (16.4)

WHCYNbT 10 (8.6)
CaxapHbli gnabet 14 (12.1)
XpoHunyeckasi o6¢cTpyKkTMBHasA 60ne3Hb Nerkmx 7 (6.0)
XpoHun4yeckasi bonesHb noyek (ctagus IV — V) 11 (9.5)
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nNUAAsipamMn,  OKPYXKEHHbIMW  BepeTEeHO0Opa3HbIMM
dpubpobnactammn, Mumogubpobnactamm u Makpo-
daramu.

OcTpble anuTenuanbHble U3MeHeHUs (3po3nn/
A3Bbl) Habnoganueb y 7 (70%) naumeHToB. Bo Bcex
10 cniyyasix (100%) onpegenanuce kpunT-abeLuecchl,
BoBnekatowme 6onee 50% kpunT. OCHOBHblE
M3MEHEHWs] ANUTENManbHbIX KNETOK BKMYanu B
cebsa rMnepnnasuio anuTenuanbHbIX KNETOoK KpunT
n notepto HGokanoBuaHbIX KneTok. [Mponudepauns
aANUTENMAanbHbIX KMETOK KakK NPW3HaK MOBbILLEHHON
pereHepauun Obina o6LWKMM NPU3HaAKOM BOCMaNeHus
KMWeYyHMKa BO Bcex Habmwogaembix — criyyasix.
YmepeHHas rMnepnnasus, nposiBrsioLLascs
HebOoNbLINM 1 YMEPEHHbIM YBENTMYEHNEM KONTMYECTBA
KNeToKk B 3MWTENManbHOW BbICTUIIKE, BbISBNEHA
B 4 (40%) cny4yasx. BblpaxkeHHas rvnepnnaswsi c
MUTO3aMKN B y4acTkaX, YOaNeHHbIX OT OCHOBaHWS
KpunTbl, BbisiBrieHa B 6 (60%) cnydasax. [NoTteps
OoKanoBUOHbBIX KMETOK M3 CrOeB anuTenuanbHbIX
KNeToK, yKasblBalllas Ha TsHKECTb BOCMANeHus
KMLIEeYHMKa B pas3nunyHoOW cTeneHu, Obina BbigBNeHa
BO Bcex cnyyasx: B 7 (70%) criyyasix ¢ BOBNeYeHEM
meHee 50% kpunT n B 3 (30%) — C BOBNEeYeHMEM
6onee 50% KpunT. YMepeHHbI anonto3 6Obin
3apeructpupoBaH B 2 (20%) obpasuax.

OcCTpbii M XPOHUYECKMA BOCNanNUTENbHbIN
KNETOYHbIN WHUNbTPaT XapaKTepu3oBarics
CKOMMEHNEM MNONMMOPMHOAOEPHBIX FPaHYOLNTOB,
MHUNBTPUPYIOLLMX COOCTBEHHYIO MMACTUHKY, W
MHOTAA PacnpOCTPaHSIOWMXCA Ha HmKenexawme
crnov, KoTopble ObiMM O6BWMM TUCTONOTMYECKUM
MPM3HAKOM BO BCEX CIyyasiX C BbIPaXXEHHON
rpaHynouuTapHon MHGUMAETPaLnen, BOBMEKAtOLLEN
NOACAM3NCTY0 0BOMOYKY U pacnpoCTPaHSoLLYHCS
Ha  MbIWEYHbIKN  Cron € (POpPMUPOBAHMEM
TpaHcMypanbHbIX MHGUunbTpaTtoB (puc. 1A). NMomumo
rPaHynounToB, WHUNLTPaTel BKMAYanuM B cebs
dokanbHble ckonneHusa numdgoumToB (B 10 (100%)
cnydasix). OOpasuoB TKaHM CO  CKOMJIEHUAMMU
nnasmMaTuyecKkMx KNneTok B GasanbHOW MracTUHKE B
OaHHOW rpynne He ObIfo BbISBNEHO.

Manoe konmyectBo (00 24 KNETOK) 303UHO-
dwvnos 6bino obHapyxeHo B 1 (10.0%) cniyyae.
YMepeHHOe  KonmMyecTBo  303uMHodumnoB  (25-60
KneTok) B COBCTBEHHON NnacTuHke Habroganock B
8 (80.0%) cnyyasix. B 1 (10.0%) cny4yae BbISiBIiEHO
MOBbILLEHHOE KONTMYECTBO303MHOUNOB (>60KNeTOK),
YTO MHTEPNPETUPOBANoch Kak Hecneuuduryeckme
N3MEHEHMUS. l'mcTonatonornyeckme NpU3HaKK
TpomboB 1 BackynutoB BbigBneHbl B 1 (10.0%) n 3
(30.0%) cnyyaes.

Nwemnyeckui naTTepH

B 62 (53.4%) cny4yasx rucronartoriormyeckme

OaHHble onepaunoHHOro 1 BroncmMnHoro matepuana

TOJNCTOro KMWEeYHUKa npogemMoHCcTpupoBanm
nwemMmyeckmin naTtTepH noBpeXxaeHus. Cnuaucras
obornoyka TONMCTOM  KWLLIKK XapakrtepusoBaracb

140

YMEPEHHbIMU U BbIPaXKEHHbIMU
TMCTOAPXUTEKTOHUKN, UCKaXKEHUEM
KpUnT, OPMUPOBAHMEM TPAHYNSALMOHHOW TKaHM
M MUKPOCOCYAMUCTbIMU  U3MEHEHWUSAMU, BKIHOYas
MUKPOTPOMObI U BaACKYNUTHI.

VIckaXeHUst TMCTOaPXMTEKTOHUKM BKMOYanmu
B cebs uckaxeHusa n atpoduto kpunt B 62 (100%)
cnyyasax. B 51 (82.3%) cny4ae Obinu BbISIBNEHbI

NCKaXXEHUAMU
n aTtpoduen

NOBEPXHOCTHbIE WUCKaXeHua Kpunt. B BerHeV'I
4Yactu cobCcTBEHHON NNnacTuHKN oTMedanuncb
HenapannernbHble KpUNTbl, KPUNTbl pPa3findHOro

anameTpa C KUACTO3HO pPacLUMPEHHBIM MPOCBETOM,
BETBMEHME KpUNT (> 2 pasBETBMEHHbIX KPWMT),
YKOPOYEHME KPUMT, CHWXEHWE MMOTHOCTM KpUMT U
3Ha4YUTENbHbIE HEPOBHOCTW MOBEPXHOCTU CIIN3NCTON
obonoykn (puc. 1D). B 11 (17.7%) cny4asx
Habnioganuce  0asanbHble  UCKaXeHUs  KpUWNT.
paHynAunoOHHaa TkaHb perucTpupoBanace B 14
(22.6%) cny4asx.

OnuTenvanbHble U3MeHeHNs1 BKNoYanu B cebs
apo3un/a3ebl B 19 (30.6) cny4dasix u kpunT-abcueccl,
BoBnekawwme meHee 50% kpunt, B 2 (3.2%)
cnyyaax. B 7 (11.3%) cny4asax COOTBETCTBEHHO
umena MecTO YMepeHHas runepnnasvs anuTenus
KpUWNT, XapakTepuayoLiasicsa nponvdepaumnen KNneTok
B Kpuntax Hag OasanbHoM memOpaHon. [loTeps
OoKanoBuOHbIX KNETOK Obina 3aperncrpyMpoBaHa
B 33 (563.2%) cny4asx. Anonto3 OT yMEPEHHOro A0
BblpakeHHoro otmevancs B 38 (61.3%) n 2 (3.2%)
obpasLax CoOOTBETCTBEHHO.

OuvaroBas (cbokanbHas) WHUNBTPaLms
rpaHynouutamm u numdouutTamm Gbina oTMedeHa B
CODCTBEHHOW NNAacTUHKE TOMNCTOM KULUKM NaLneHToB
B 11 (17.7%) v 48 (77.4%) cny4yaeB COOTBETCTBEHHO.
CnyyaeB ¢ anddy3HON MHUNBLTPAUNEN rpaHyno-
LMTaMn He BbISBNEHO, AnddysHas MHUAbTpauns
numdountoB ¢ o6pas3oBaHMEM MHOFOYMCIIEHHbIX
numcounaHeix arperatoB BbisBreHa B 5 (8.1%)
cnyyasax. CkonneHwui nnasMaTuyecKkux KIeTok B
CODCTBEHHOW MNNAacTUHKE TONCTOW KWWK He Oblno
BbISIBIIEHO HN OHOM CIlyyae.

l'mcTonatonornyeckme NpusHaky 303nHOuIb-
Horo konuTa otcytcTBoBanu B 57 (91.9%) cniyyasix.
MMoBbIlWEHHbIE  303MHOMMALI B COOCTBEHHOM
nnactuHke B 5 (8.1%) cny4asax nHTepnpeTupoBanunch
Kak Hecneumduyeckne. Tak Kak uWWEMUYECKOE
nopaxeHve KMLIEeYHMKa rMMCTONaToNoOrMyYecKm
NPOSIBMSIETCA OYAroBbIMU U3MEHEHWSMU, BEPOSITHO,
yto ©OuoncunM Tex cnyyaeB, B KOTOpbIX Obin
obOHapyxeH cnaboakTuBHbIA  Hecneunduyeckuin
KONMUT C peaKkTUBHbIMU N3MEHEHNAMUN C YMEPEHHbIM
HecrneuuduryeckuMm  yBenMyYeHMemM  303UHOUIOB
CODCTBEHHOW MMAACTUHKA MOMmMKM OblTb B35iTbl U3
yyacTKa Crm3ucTtor oboroyvku TOMCTOM KULLIKU Mpu
nepexoae K BbIPaXXEHHON ULLIEMUN.

lmcTonatonornyeckne AaHHble, yKasbiBaLme
Ha AaunddysHoe sHOOTENManbHOe BoOCManeHue
B MOACMM3UCTBIX COCydaX TONICTOM KWLIKW WIK



TeopeaneCKaﬁ H IKCIICPUMEHTAJIbHAA MEAULIMHA

PucyHok 1 — [lucTtonmatonornyeckasi xapaktepucTuka OuMonTaToB CrM3UCTOM KULIEYHWKa B rpynnax
nccregoBaHuns. A: OCTPbI BOCManNUTENbHbIN NAaTTEPH — 3aMeLLeHMe CINM3NCTON TKaHW FPaHyNALUMOHHON TKaHbHO
C HOBOODOPa30BaHHbIMM COCYAaMK, BbIPAXEHHbIN OTEK, ovaroBas MHQUALTpauMs NonMMopHOSAEPHBIMU

rpaHynouutamu u numdountamy; B: uMwemmnyeckuin naTtTepH — NErkUernoBEPXHOCTHbIE UCKaXEHUs
TMMCTOAPXUTEKTOHUKMA  CIM3UCTOM  O0DONOYKM, «yBSdawoLwme» KpunTbl, ¢okanbHasgs nmMMmdoumTapHas
nHunerpauus; C: BacKynWTbl MUKPOCOCYAOB — BblpaXEHHbI MEePUBACKYNSAPHbIA  FpaHynoumnTapHbIn

n numdorncTnoumTapHbii  MHunbTpaT; D:  uwemuveckun natTepH — YMEpPEeHHble  MCKaKeHMUs
TMCTOAPXUTEKTOHMKU: UCKaXXEHWUS1 BETBIIEHWUSI KPUMT, MOTeps MapannenbHOCTU KPWUMT, HemnpaBMIIbHOCTb
OpMbI, M3BUIMCTOCTb, Aunataumsi u BapuabenbHocTb ¢opMbl M pasmepa kpunT; E: B3K-nogoOHbin
naTtTepH — anddysHasa numdonnasmounTapHas MHUNbTpaUnst C NPUMECHIO 903MHOMUITOB B COOCTBEHHOM
nnactuHke; F: B3K-nogoOGHbIN naTTepH — BblpaXKEHHbIE UCKaXXEHUS TMCTOAPXMTEKTOHUKN ¢ Aechopmaumsmm
KpunT 6asanbHON YacTh CIN3NCTON, OOLLMPHBIMU y4acTkaMuy BbiNaaeHus xenes, Anddy3Hon nHunsTpaumnemn
numdouuTammn ¢ okanbHOM NnepcucTeHumnen numdonaHbix arperatoB. OKp.: reMaTOKCUITMHOM U 303MHOM

koarynonatnyeckoe COCTOSiHUE Y MauUWeHTOB C
COVID-19 BbisiBneHbl y 27 (43.5%) nauuneHTOB,
BackynuTbl — y 14 (22.6%) nauneHToB. 3TN AaHHble
noaYepKUBalOT  MUKPOCOCYAMCTbIE  MOBPEXAEeHUs!
TOMCTOW KULLKM, KOTOpble, BEPOATHO, CMOCOBCTBYIOT
nporpeccupoBaHuio 3abonesaHus (puc. 1C).

Meouyuna u sxonoeus, 2026, 1

B3K-noao6HbIN naTTepH
B 17 (14.7%) cny4asix COBOKYMHOCTb TUC-
TOMOMMYeCcKMX MNpU3HaKoB cooTBeTcTBoBana B3K-
nogobHoMy naTTepHy BocnanuTenbHbIX — 3abo-
nesaHu KuweyHuka. Mopdonormyeckme npusHaku
WCKaXXEHUIN TMCTOAPXMTEKTOHUKN CRN3NUCTON 06o-
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NOYKM KMLLEYHMKA Habnioganuce BO BCEX Chy4asx,
BKItovas 6asanbHble nckaxeHus Kpunt B 16 (94.1%)
cnyyasx, atpoduo kpunT B 14 (82.4%) cnydasax n
obpaszoBaHue rpaHynsauuoHHon Tkauu B 7 (41.2%)
cnyyasix. KpunTtbl B TOnNWe BCeW COBCTBEHHOW
NNacTvHKM, B TOM u4ucrne ee 6asanbHoW 4acTtw,
pacrnonaranucb  HepaBHOMEPHO,  pPacLUMPSAIIUC,
pa3BeTBMSANNCE U/ yKOpPa4MBanMcCb, YTO MOITO
ObITb MPM3HAKOM MPOAOIKAIOLLErOCs BOCMaNeHus
unu npouecca pereHepauuu (puc. 1F).

ViamMeHeHna anutenusa BkNoyanum B cebs
3apo3un/s3Bbl, Habnogatwmecs B 4 (23.5%) cnyyaes,
B 2 (29.4%) obpasuax HeWTpodumrbl NPOHUKaNM B
MOBEPXHOCTHbIN 3NUTENWIA KPUMT U B MPOCBET KPUNT,
obpasys kpunT-abcueccbl, a Takke Habnioganocb
UCcTOLEHME MyUMHa, MeTannacTu4eckne N3MeHeHus
M noBpexaeHue  MOBEPXHOCTHOIO  INUTENWS.
VcToweHne MyuuHa BO BCEX Cryvasix NMposIBNSANoCh
Kak YyMeHbLUeHVMe KonuyecTBa OGOKanmoBUOHbIX
Knetok, Boenekawowum MeHee 50% kpunt B 10
(58.8%) cnyyasax un 6onee 50% kpunt B 7 (41.2%)
cnyyasax. B 13 (76.5%) obpasuax Habnoganucb
MeTannacTMyeckme uaMeHeHust knetok [laHeTa.
AMONTOTUYECKME KMETKM U anonToTudeckue Tenbua
6b1nn BbisiBNEHbl B 14 (82.4% %) cniyyasix.

OuvaroBasi rpaHynouutTapHas WHWUNETpauns
B COOCTBEHHOW nnacTuHke Obina oOHapyxeHa B
15 (88.2%) cnyvasax. OuddysHon uHunIsTpauum
nonMMopHoOAAEPHBIMK  FpaHynoumMTamMn He Hab-
noganocb HW B OgHOM crniyyae. WHdunstpaThl
BKMovanu B cebsa dokanbHble M aAnddy3Hble
ckonneHus numdoumnToB B 5 (29.4%) n 12 (70.6%)
cry4yasix COOTBETCTBEHHO. Bo BCcex rmcronornyeckmx
cpesax B CODCTBEHHOM NacTUHKE CrM3UCTOW
0DOMNOYKM KULLIEYHUKA ONpPedensnncb CKOMMeHus
nnasmarmyeckmnx knetok (puc. 1E).

l'mcTonatonornyeckme NpusHaky 303nHOuIb-
Horo konuta (> 60 knetok B 10 nmomsx 3peHus)
6binn BbisiBNeHbl B 1 (5.9%) cnydae, KonmyecTBo
903MHOMMITOB BapbMpPOBano OT MUHUMAnbHOIO — B
2 (11.8%) cnyyasx, oo ymepeHHoro — B 14 (82.4%)
crnyyasx.

lmcTonaTonornyeckmMx NprM3HaKoB, YKasblBato-
LWMX Ha POpMMpPOBaHWE B MOACMM3UCTBIX COCYAaX
TpoMOOB, BO Bcex obOpasuax TkaHeh He Obino
BbisiBneHo. B 1 (5.9%) cnyyae Habnoganuchb rvc-
TOoMNaTonorM4yeckne NPU3HakyM BackynuTa.

FeTeporeHHbIM NaTTepH

27 (23.3%) o6pasuoB MO COBOKYMHOCTM
rMCTONAaTONOrM4YeckMX MPU3HAKOB Hemnb3si  6bino
OTHECTM K OOHOMY U3 MOPGONOrMYecKMx NaTTepHOB.
B 2 (7.4%) n 4 (14.8%) cny4asix COOTBETCTBEHHO
HabnoganMcb  MOBEPXHOCTHbIE — UCKaXEHUs U
aTpodmsi KpunT. AnuTenuarnbHble N3MEHEHNS BKITHO-
yanu B cebsa B 5 (18.5%) cnyyasix apo3nn/a3Bbl, B
6 (22.2%) cnyyasax — rmnepnnasuio anutenus, B 11
(40.7%) cnyyasx — notepto OOKanoBMAHbIX KIETOK,
B 6 (22.2%) cny4asax — 6onee 10 kneTok [NaHeTa n B
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5 (18.5%) cnydasx — npusHaku anonTto3a. Cnydyaes
C AuddysHbIM BOCNanNUTENbHLIM  UHMUNLTPATOM,
06pa3oBaHHbIM  NONMMMOPHOAAEPHBIMA  FPAHYIO-
uMTaMM B [OAHHOW rpynne BbISABNEHO He Oblino.
B 2 (7.4%) cnydasx oTmevyanacb guddysHas
numdounTapHas MHpunbTpaums. OdvaroBble cKor-
neHusa rpaHynoumntoB Habnwoganvce B 3 (11.9%)
cnyyasx, numdouuntoB — B 8 (29.6%) cniyyasix. B 1
(3.7%) cny4yae 6binn BbISBNEHbI MPU3HAKN 04aroBoro
GasanbHOro mnnasmounTosa. [ucTonaTonormyeckue
npu3Hakm  TpomboB M BackynutoB  6binu
3apeructpupoBaHbl B 1 (3.7%) n 2 (7.4%) cnydyasx.

OBCYXOEHUE

Beina npoBegeHa ructonatonornyeckasi oueH-
Ka Groncuii n TkKaHemn XMpYpPrvyeckmx pe3eKkLmin Tonc-
TOro KMweYHuka y naumeHTtoB ¢ COVID-19.

Bo-nepBbix, 661510 06HapYXeHo, YTo Hanbornee
4YacTo BCTpeYaeMble rmMcTonaTonornyeckne npuaHaku
B TKaHAX OMOMCUIA 1 pe3ekumni TONCTOro KULLIEYHWKA
B uUccriegyemblX rpynnax —accouMmMpoBanucb C
UWEeMUYEeCcKUM natTepHoM. J3TO corfacyercs ¢
onybnnkoBaHHbIMU pe3ynsTaTtammn HayYHbIX UCCNeao-
BaHUW, B KOTOPbIX WLIEMUYECKOE MOBPEXOEeHue
knweyHnka SARS-CoV-2 ObInio 3a40KyMEHTMPOBAHO
B psige CooOLEeHUn O KnuHuyeckux criydasx [40,
41, 42, 43, 44, 45]. OTnonaToreHe3 MLIEMUYECKOro
MOBPEXAEHUS Yy HalWMX MAUUEHTOB, BEPOSITHO,
ABMAETCA MHOro(aKTOPHbIM: Mbl MOfaraemM, 4To
OofHa 13 BO3MOXHbIX MPUYMH MOXET OblTb CBA3aHa C
npsiMbiM noBpexaeHnem aHTepoumToB SARS-CoV-2.
Mwemunyeckun naTTepH, acCouuupylolwmnncs ¢
NPSIMbIM BUPYCHbIM MOBPEXOEHWEM, BOBMEKAOLLUM
XKENygoYHO-KALIEYHBIN TPakT M He 00sA3aTenbHO
ABMSAOLLMIACA NPU3HAKOM HaABUraloLerocs Hekposa
KMLIeYHMKa, BCTPEeYaeTcs Yy B3pOCMbiX MauMEeHTOB
¢ BUY-nHdekumnen [46], Tarke 06 MLEMUYECKOM
MOBPEXOEHUN TONICTOM KULLKM coobliaeTca npu
LMTOMEeranoBmpycHom nHdpekumnm [47, 48].

Ewe opHa BO3MOXHasd Mpu4MHa pasBUTUS
Yy [aHHbIX MNauMeHTOB WLIEMWYECKOrO Konuta —
3TO COCTOSIHME TMMnepKoarynsuun, BO3HMKaoLLEee
B pesynerate HegocTaTka apTepuanbHoro
KpoBOCHabxeHns Toncton kuwkm [49]. Koarynonatus
C NOBbILEHHbIM YpoBHEM [1-gumepa 1 hnbpuHoreHa,
yacto BCTpevatwllasica y naumeHto ¢ COVID-19
[50], npegpacnonaraetT K BbICOKOMY PUCKY MMUKPO-
N MakpoLMpKynsaTopHoro Tpombosa [51]. Tpom6o3
in situ Tarke MOXHO OOBACHUTL TeM pakToM, YTO
npyu Tskenom TtedeHun COVID-19 Habniogaetcs
noBbIlLEHME YPOBHA akTopa ¢oH BunnebpaHaa,
YTO MPUBOOUT K 3HOOTENWANbHOMY MOBPEXOEHMIO
n Tpombo3y. Kpome TOro, ueneBbiM BUPYCHbLIM
peuentopomM SARS-CoV-2 siensaetcsa ACE-2, KoTopblii
9KCMPECCMPYETCA B XEMNyAOYHO-KULLIEYHOM TpakTe,
YTO MOXET OOBACHUTbL 3HAOTEMMANBHBLIA TPOMU3M
C pas3BuMTMEM  3SHOOTENUanNbHOW  AUCYHKUMW,
noBpexaeHus n Tpombosa [52, 53].
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B npoBegeHHOM uvccnegoBaHuUM Yy  4acTu
NauMeHTOB MMENNCb OCHOBHbIE (DaKTOpbl pucKa
WLLIEMUYECKOTO KonuTa — wuwemudeckas OonesHb
cepgua W nodevyHas HeQoCTaTOMHOCTb. B aTumx
YCNOBMAX TPYOHO fOKa3aTb MPUYMHHO-CIIEACTBEHHYHO
CBA3b MexXdy PpasBUTUEM WLLEMWYECKOTO KomnuTa
n 3apaxeHnem SARS-CoV-2, HOo TOT pakT, u4TO
y naumMeHTOoB Habnwopanocb BOcCManuTernbHoe
W rMnepkoarynsiyuoHHoe cocTosiHMe, Tpebyer
npoBefeHns  AOMOSMHUTENbHbLIX  MCCRefoBaHWUi
Ons  mM3ydeHuss 3Ton  cBA3W. [JononHUTEenbHbIMU
akTopamu, KoTopble  MOMKM  cnocobcTBOBaThL
UWEMNYECKOMY MOBPEXOEHU0, SABNATCA  Npu-
MEHEeHNe aHTMKOoarynsaHToB U nonunparmasus.

MoxHo caenaTtb BbIBOA4 O TOM, YTO BbICOKas
YacTtoTa BCTPEYaeMOCTU WLIEMWYECKOro naTTepHa
NOBPEXAEHUS TOMNCTOM KULWKW Yy MauMeHToB B
TeueHue 12 Hegenb nocrne nepeHeceHHoro COVID-19
CBMAOETENbCTBYET O 3HAYUMTENbHOW MaTOreHHOW
ponm  SARS-CoV-2 B  Xenyao4YHO-KMLLIEYHOM
Tpakte. [lpMyMHbI MLWEMUYECKOTO MNOBPEXOEHMS
MOryT ObITb MHOrOaKTOPHbIMW, BTOPUYHBIMU MO
OTHOLLEHUIO KO MHOTUM COCTOSIHUSIM, KOTOpbIE MOTyT
cocywecTtBoBatb C Tsbkenon copmorn COVID-19,
BKIMIOYAS  TUMOKCEMUIO  M3-3a  TUMOKCUYECKOMN
ObIXaTenbHOM  HeJoCTaTO4HOCTKM,  runonepdysuu
OpraHoB/HapyLUEHNS MUKPOLMPKYAUUA BCNEACTBUE
rmnepkoarynsumm, anddysHoro aHAgoTenuTa.
MHOyuMpoBaHHas TUMOKCMEN aKTMBauMs 3SKCMpec-
cum ACE2 B sHTepouutax MOXET Takke ycyrybutb

nospexaeHve kuwedHuka SARS-CoV-2. Takum
obpasom, SARS-CoV-2 mMoxeT npuBectn K
NOBPEXOEHUIO  KULWIEYHMKA, Ans  paspelleHus
KOTOpOro notpebyeTcs Heckonbko MecsueB [54].
Bo-BTOpbIX, ObINO OOHapyxeHo, 4TOo Yy
14.7% naumeHtoB ¢ COVID-19 Habnioganucb
rmcTonaTtonornyeckme  MNpusHakM, CxodHble C

naTTepHOM BOCManuTEeNbHbIX 3aboneBaHUn KuLieu-
HuKa. BepoATHo, 3TO 0ByCnoBneHo Tem, Y4TO BUPYC
SARS-CoV-2 MOXeT sBNATbCS OQHUM U3 TPUITEPOB,
NpuBOOALLIMX K YyTpaTe ayToTonepaHTHocTM [55.
56, 57, 58]. 310 cornacyeTcsi C OAHHBIMW HayYHbIX
nccnegoBaHun, coodLarwmmMm O pasBUTUN ayTo-
UMMYHHbIX 3aboneBaHMn BO Bpems WM nocne
nepeHeceHHoro COVID-19 [59, 60, 61]. B3K
NpeacTaBnsalT MAaMonaTnyeckoe BocnanuTenbHoe
3aboneBaHVe  KWLWIEYHMKA, XapakTepuaytlolleecs
HeperynupyemMmbiM UMMYHHbIM OTBETOM, MPUBOSALLUM
K Mepenpoun3BOACTBY BOCMNANUTENbHbIX LMUTOKMHOB
[58, 59]. Peuentopbl ACE-2 npucyTtctByloT B
TEPMUHANbHOM OTAeNne MoAB3OO0WHON KULKA U
TONCTOM KMLLKE U KOHLEHTpaLWs B TKaHsSIX peLenTopa
ACE-2 yeenuumaetcst npu B3K [64, 65]. SARS-
CoV-2 TeopeTnyeckn MOXKET BbI3bIBaTb MNpSMOe
BOCMasneHWe KULEYHUKA, acCOLUMPOBAHHOE C
BMPYCOM W HapyLWEHNEM MWMMYHHOW perynsiumu,
4YTO MOXeT co3gaTb cpedy AN WUHTEHCUBHOMO
BOCMarneHusi KULEYHUKa Yy BOCMPUMMYMBBLIX Toaen
n cnposouupoBaTb Hadyano B3K. OgHako gaHHoe
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NPeanonoXeHne SBNSAETCA CMNeKyNsiTUBHbIM, Tak
Kak, 4TOObl YCTaHOBWUTb MPUYUHHO-CIEACTBEHHYIO
CBSA3b, HEOOXOAMMO M3yunTb GOMblUee KONMMYEeCcTBO
naumeHTtoB ¢ COVID-19, y KoTopbiX pasBuBaroTCs
B3K n npoBectu AononHUTENbHblE WUCCIEAOBaHUS
OCHOBHOrO MexaHu3ma. [loaTomy uenecoobpasHo
Habniogatek 3a  3TUMW  NauMeHTamu  nocne
Bbl3gopoeneHnsa ot COVID-19.

CunbHble  CTOPOHLI
CnefoBaHUsA  BKMOYaloT  pasmep  BblIOOpkM U
FMCTOMOMMYECKYID  OLEHKY TKaHeW  Xenyao4Ho-
KnweyHoro Tpakta npy COVID-19. OrpaHunyeHus
BKIOYAKOT PETPOCNEKTUBHbIN AU3aiiH UCCNEAOBaHNS.

Taknum obpasom, nepeHeceHHbin COVID-19
MOXET MPSIMO UITM KOCBEHHO BbI3bIBaTb MLLEMUYECKME
Kenyao4YHO-KULLEYHbIE OCIOXHEHUS C MOBPEXAEHNEM
TONCTOrO  KULUEYHMKA. OcBegoMneHHoCTb O
MOPONOrNYEeCKUX U3MEHeHUsx TpebyeTr OT naTo-
NOroB  BKIKOYATb  MOTEHUMamNbHY  MHEKUUIo
SARS-CoV-2 B auddepeHumnanbHeil  AnarHos,
Korga 3TUONOrMs MLEeMUYECKOro KonuTa HesicHa.
KnMHMLUMCTBI A0MKHBI MPosBNSATbL OOUTENbHOCTL B
OTHOLWEeHun Bo3moxxHocTu B3K y naumeHTOoB nocne
nHopekumm COVID-19. Heobxogumbl AanbHenwme
nccnegoBaHus, YTodbl NOHATL MoxeT nn COVID-19
BbI3BaTb BCMbIWKN B3K unu nameHnts nocneayollee
TeyeHune 3aboneBaHus.

nposeneHHoro nc-
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Aim. Histopathological evaluation of biopsies and surgical resections of the large intestine in patients
with COVID-19 (SARS-CoV-2). We conducted a retrospective analysis of colon biopsies/resections of 116
patients with a positive nasopharyngeal smear PCR test for SARS-CoV-2, obtained within 12 weeks prior to
the biopsy/resection without a history of gastrointestinal disease.

Methods. Tissue sections were evaluated using standard light microscopy, and biopsy/resection
tissues were stained with hematoxylin and eosin according to a standard protocol. When assessing the
histomorphology of sections, five categories were evaluated reflecting the severity of histopathological
damage: 1) histoarchitectonics of the mucous membrane, 2) epithelial changes, 3) composition and size
of inflammatory cell infiltrates, 4) number of eosinophils, 5) microvascular changes. For each histological
feature, the presence or absence of a feature or the severity of damage was additionally noted. The cases
were grouped according to the totality of histological signs belonging to morphological patterns: 1) acute
inflammatory pattern, 2) ischemic pattern, 3) IBD-like pattern.

Results and discussion. Of the 116 patients, 10 (8.6%) revealed a pattern of acute inflammatory damage:
erosions and ulcers, crypt abscesses, epithelial hyperplasia, focal and diffuse clusters of polymorphonuclear
granulocytes. In 62 (53.4%) cases, histological signs of an ischemic pattern were revealed: histoarchitectonic
distortions, crypt atrophy and superficial necrosis/regeneration of the mucous membrane with the formation of
granulation tissue, microvascular changes. In 17 (14.7%) cases, a pattern of damage associated with the IBD
spectrum was found, characterized by changes/deformations of histoarchitectonics, metaplasia/hyperplasia
of Paneth cells, destructive epithelial damage with mixed polymorphonuclear granulocytic and transmural
lymphoplasmocytic infiltration with lymphoid clusters in the thickness of the entire intestinal wall and basal
plasmocytosis.

Conclusion. This study revealed a high incidence of ischemic pattern of colon damage in patients within
12 weeks of COVID-19 and a number of cases of IBD-like pattern of intestinal damage. The data obtained
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can help in stratifying groups of patients with histopathological signs of intestinal damage after COVID-19 and
show the relevance of conducting expanded prospective studies.
Key words: histopathology; SARS-CoV-2; COVID-19; ischemic colitis; IBD-like pattern
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COVID-19 (SARS-COV-2) BAP HAYKACTAPObIH BUOMNCUANAPbI MEH TOK ILLEK XUPYPTUANDbIK
PE3EKUUANAPDBIHbIH TIHAEPIH TMCTOMATONOINMANDLIK TANOAYbI
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Makcambi. COVID-19 (SARS-CoV-2) 6ap HaykacTapgblH TOK iLLEKTIH XMPYPrusablK pe3ekumsanapbiHbIH,
Buoncusnapbl MeH TiHAEPIH rncTonartonoruaneik Tangay. bisa SARS-CoV-2-ge HazodapuHreanbabl XafFbiHAbI
MTP cbiHafbl OH HaTWKe BepreH 116 NauMeHTTIH TOK ilek buoncusnapblHa/pesekumsnapbliHa peTPOoCneKTUBTI
Tangay Xypriagik, buoncus/pesekuns XyprisinreHre geniH 12 anTa iwiHge aHaMHe3iHAE ackasaH-iLlek aypybl
[narHo3bl KonbinMaraH.

O0icmepi. TiHaepaiH TiniMaepi cTaHAApPTTbl XapblKk MUKPOCKOMUSICHI apKbinbl OaranaHabl, Guoncus/
pesekuus TiHOepi cTaHOapTTbl xaTTama OoWbliHWA reMaToOKCUIIMH MeH 303uMHMeH bosinabl. Benimaepain
rmcTtoMmopdonoruscelH Garanay KesiHge rMCTONaTonorvanblK  3akbiMOaHyadblH, — ayblpriblfblH - KOPCETETIH
fec caHaT OaFanaHgbl: 1) WbIPbIWTbLl KAOLIKTbIH, TMCTOApXUTEKTOHMKACKI, 2) anuTenui easrepicTtepi, 3)
KaOblHy >kacyllanapbliHblH WHMUNLTPATTApbiHbIH KypaMbl MeH Meruwepi, 4) 303uMHodungep caHbl, 5)
MUWKPOBAaCKynsapnblk e3repictep. Opbip ructonorusnbik 6enri ywiH 3akpiMaaHy 6enrinepiniH, 6onysl Hemece
bonmaybl Hemece aybIprblK Aapexeci kocbiMwa Oenrinexai. »Kargannap Mopgonornsanblk 3angbinbiKTapra
XKaTtaTblH rMCToNorvaAnelK 6enrinepaiH >kublHTbiFbl OoMbIHWA TonTacTelpbinabl: 1) xegen kabbiHy yrrici, 2)
nwemuAnelk yri, 3) iwek kabblHy aypynap- Tepiagi yiri.

Hemuxenep. 116 HaykacTbiH, 10-xafganbiHoa (8.6%) kegen kaOblHY 3aKbIMAAHYbIHbIH - YITIC
aHbIKTanabl: 9p03ns XaHe Xapanap, KpunT-abcueccTep, anMTENWI TMNepnnasmsacel, NONMMOpPdOHyKeapsbl
rpaHynouuTTepPdiH, OWaKTbl XoHe auddy3abl xuHanybl. 62 (53.4%) xarganga WWeMUsAnbIK  YIriHiH
rMCTONOrvAnbIK Genrinepi aHblKTangbl: MMCTOAPXUTEKTOHUKaHbIH OypmanaHybl, KpUNT aTpodusAckl XeHe
TYMipLiKTEY TiHiHIH Naraa 60nybIMEH LWbIPbILWThI KaObIKTbIH OETKi HEKPO3bl/pereHepauusicbl, MUKPOBaCKYAPIbIK
esrepictep. 17 (14.7%) xaFganga rMCTOapXUTEKTOHUKaHbIH e3repyimeH/gedopmauusiceimeH, [laHet
acyLuanapblHblH MeTannasusicbiMeH/runepnnasnsicbiMeH, apanac nonMmopdoHyKneapsbl rpaHyrnoumMTapb
XKeHe  TpaHcMypanbdbl  nuMmdonnasMounTapnbl  MHUALTPAUMAMEH  3NUTENWAAIH  AEeCTPYKTUBTI
3aKbIMAaHybIMEH cUNaTTanaTthiH iLek KabblHy aypyrnap cnekTpiMeH 6annaHbICTbl 3aKkbiMAaHy ynrici Tabbingpl,
Oykin ilwek kabblpracbiHbIH KanblHAbIFbIHAA TMMAOUATHI KIacTepnepmeH xaHe 6asanbabl MHUNLTpaunsIMeH
nnasMoLnTos.

KopbimbiHObl. Byn 3epttey COVID-19-gaH keniH 12 anTta iwiHOe nauMeHTTepAe TOK iLUEKTIH,
3aKbIMAAHYbIHbIH MLLEMUSTBIK YITICIHIH XKOFapbl XXUINiriH >xaHe iLIeKTiH 3aKkbIMAaHy yNriciHe yKcac iluek KabblHy
aypynap afgannapbiHblH aykbIMbiH aHbikTagbl. HaTmwkenep COVID-19-0aH KeWiH iLekTiH, 3aKkbiMOaHybIHbIH
rmctonaronoruanblk 6enrinepi 6ap HaykacTap TOObIH cTpaTudmkauusanayfa kKeMeKkTecei XoHe KEHENTINreH
nepcnekTuBanblK 3epTTeynepaiH e3eKkTiniriH kepceteqi.

Kinm cesdep: ructonartonorus; SARS-CoV-2; COVID-19; nwemnsnbIk KOnuT; ilek kabblHy aypynap-
Topi3ai ynri
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The Estrogen Receptor 1 (ESR1) gene plays key roles in regulating ER-responsive genes and affects
many physiological processes. This gene encodes the estrogen receptor (ERa), which is essential for cellular
proliferation and differentiation and is implicated in various malignancies, including osteoporosis, colon,
ovarian, endometrial, and breast cancer. Due to the association of the mutagenic form of ESR1 with many
types of cancers, it is also being investigated as a potential biomarker for cancers. The bulk tissue expression
of the ESR1 gene is found mainly in the tissues associated with female reproductive organs (breast, cervix
tissue, fallopian tubes, uterus, and vagina). This study analyzed ESR1 expression in malignancies using in
silico tools. TNMplot, TIMER2.0, GTEx, GEPIA, TCGA, etc., were used to investigate differential expression
of ESR1 genes across various cancers, explore gene correlations, and assess prognostic impact and
survival outcomes in patients. This study revealed that tumor tissue showed higher ESR1 expression than
normal or metastatic tissues. ESR1 expression was high in all pathological stages throughout the course
of the malignancy. Differential overall survival was observed among breast, cervical, uterine, and ovarian
malignancies. Insights from this research could lead to the development of more effective targeted therapies,
improving patient outcomes, and advancing cancer treatment strategies. This aspect of gene co-expression

and linked transcription may be the subject of future molecular research.
Key words: endocrine receptor; ESR1; gene expression; endocrine therapy; overall survival; cancer

cells; metastasis

INTRODUCTION

ESR1, a nuclear hormone receptor, influences
cellular differentiation and proliferation in target
tissues and contributes to the regulation of eukaryotic
gene expression. In humans ESR gene is more than
140 kb long, 595 amino acids in length, and has a
molecular mass of 66216 Da. According to Geneloc,
the location of the ESR1 gene in the genome is
chromosome six, having a size of four lakh seventy two
thousand nine hundred forty eight bases and 6g25.1
g25.2 by NCBI [4, 21]. It has eight exons and mostly
conserved intron positions [15]. The ESR1 gene
encodes a ligand-activated transcription factor and
estrogen receptor. An N-terminal ligand-independent
& transactivation domain, a hinge domain, a central
DNA binding domain, and a C-terminal ligand-
dependent transactivation domain are all present in
the canonical protein [17]. The protein localizes to
the nucleus, where it can form homodimers and a
heterodimer with the estrogen receptor [7].

To initiate ERE-independent signalling, ligand-
dependent nuclear transactivation either directly
binds homodimers to a palindromic (ERE) seq. and
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associates with other transcription factors that bind
DNA, such as Sp1, Sp3, c-Fos, ATF-2, and AP-1/c-
Jun [31]. Ligand binding causes a conformational shift
through each component’s LXXLL motifs, enabling
a subsequent or combinatorial interaction with
multiprotein coactivator complexes [1]. Alternative
mRNA splicing generates additional isoforms (ESR-
alpha and ESR-beta), which are found in various
tissues and are implicated in tumor development and
estrogen response regulation in breast, ovary, cervix,
uterus etc [13].

Many researchers highlighted the increased
ESR1 expression in tumors, as compared to normal
tissues, and underscoredits role in tumor development
[23]. Approximately sixty percent of tumor tissues
show positive expression for estrogen receptor (ER),
and many of such individuals have a good expectancy
[3]. Endocrine therapy is the main treatment option for
ER-positive malignancies since it plays a significant
role in the development of malignant tumors [2, 5].
In some cases, lower ESR1 mRNA levels are linked
to poorer prognosis, highlighting its potential as a
prognostic marker. However, its therapeutic role is
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under great consideration as some ESR1-negative
patients also showed positive responses toward
endocrine therapy as well [9, 26]. The development of
mutant & variant versions of the estrogen receptor, or
their altered expression, has been proposed as one
mechanism involved in the development of carcinoma
in the breast of humans from hormone-dependent to
independent [8].

It is crucial to understand how ESR1 affects
endocrine resistance, tumor growth, and other related
variables to develop tailored treatments and enhance
patient outcomes [27]. The period and the context of
the patient’s previous endocrine therapy determine
the incidence of ESR1 mutations. Mutations in ESR1
are a key mechanism behind resistance to endocrine
therapies, impacting treatments like tamoxifen and
fulvestrant. Many genomic regions have been shown
to have linked transcription, and studies have shown
that these are expressed differentially based on the
tissue and parental allele, suggesting a potential
relationship with spatial expression [22, 32].

Researchers are considering the significance of
ESR1 intherapies, and various findings are being made
to determine the involvement of ESR1 in tumor growth.
It is imperative to focus on ESR1 signal transduction,
co-expression, and related gene transcription in order
to solve the problems with therapeutic management.
This study examined the impact of the ESR1 gene as
a prognostic and therapeutic factor by examining the
differential expression levels of the gene in different
cancers using online databases. The databases are
useful for research studies as they provide researchers
rapid and effective access to high-quality, peer-
reviewed data.

Aim — to analyze ESR1 expression in malig-
nancies using in silico tools.

MATERIALS AND METHODS

The differential expression levels of the ESR1
gene were studied using the TNM plot database
(http://www.tnmplot.com). The information about up-
regulation and down-regulation of the ESR1 gene
was analysed using the Tumor Immune Estimation
Resource (TIMER 2.0) database (http://timer.comp-
genomics.org/timer). TIMER 2.0 database was also
used to confirm ESR1 expression in different cancers.
Additionally, RNA sequencing data from the TNM plot
database was utilized to study ESR1 gene expression
in breast cancer metastatic tumors, normal tissues,
and tumor tissues.

Bulk expression of ESR was studied from
the GTEx portal (https://gtexportal.org/home/gene/
ESR1). The gene expression profiling and interactive
analyses (GEPIA) (http://gepia.cancer-pku.cn/detail.
php) were used to download information about
differential ESR1 gene expression in breast tissue
malignancies.

The Kaplan— Meier Plotter database was utilized
to assess the prognostic value of ESR1 and survival
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information of cancer patients (https://kmplot.com/
analysis). This tool aids in the discovery & validation of
survival biomarkers through meta-analysis.

RESULTS

The Tumor Nodes Metastasis Plotter Database
revealed variations in ESR1 expression levels
across a range of normal and malignant tissues. The
expression of ESR1 messenger RNA was significantly
higher in tumor tissue as compared to normal tissue,
as shown in Figure 1.

Using the Tumor Immune Estimation Resource
(TIMER2.0), a variance was observed in gene
expression between the tumor and the surrounding
normal tissues for all TCGA cancers. The distribution
of gene expression levels was depicted using box
plots. According to the outcomes of the Wilcoxon test,
the no. of stars — (*: p<0.05; **p<0.01; ***p<0.001)
denotes statistical significance. The genes that were
either up-regulated or down-regulated in the cancers
in comparison to healthy tissues for each type of
cancer are displayed in gray columns, despite the
availability of normal data as given in Figure 2.

Using the RNA-sequence information from
multiple cancers in the Cancer Genome Atlas, the
expression of ESR1 in pan-cancer analysis was
verified. These results showed that ESR1 was
expressed more in breast-invasive carcinoma
(BRCA) and colon adenocarcinoma (COAD) than in
cholangiocarcinoma (CHOL), kidney chromophobe
(KICH), kidney renal papillary cell carcinoma (KIRP),
and kidney renal clear cell carcinoma (KIRC), &
uterus corpus endometrial carcinoma (UCEC) than in
the normal tissue depicted in figure 2. Interestingly,
ESR1 expression was markedly elevated in all breast
cancer subtypes.

The bulk tissue expression of the ESR1 gene
is shown in Figure 3. The figure made it evident that
the ESR1 gene was mainly expressed in the tissues
associated with female reproductive organs (breast,
cervix tissue, fallopian tubes, uterus, and vagina).
ESR1 gene expression has been studied in Breast,
Cervical, Ovarian, and Uterine tumors and normal
tissues, as per GEPIA database analysis.

Variations in the expression of the ESR1 gene
between healthy and malignant female reproductive
tissues (Matched TCGA normal and GTEx data)
are shown in Figure 4. A much higher expression of
ESR1 is observed in breast and ovarian tumor tissue
than in normal tissue. The expression of ESR1 was
distributed rather evenly among uterine tissues.
However, there was less ESR1 gene expression in
cervical malignant tissue.

This study revealed that tumor tissue showed
a higher expression level of ESR1 than normal and
metastatic samples based on the RNA-sequence
information of ESR1 expression in tumor tissues with
normal, tumor, and metastases, which was obtained
using the TNM plot database (Figure 5). Remarkably,
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Figure 1 — The comparison of ESR1 gene expression levels in various malignancies
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Figure 2 — The human ESR1 expression levels in various tumor types (TCGA database)

ESR1 expression is lower in metastatic samples than
in normal samples.

The overall survival of ESR1 gene expression
of various tissues, showing maximum ESR1
expression in terms of clinical relevance and other
aspects such as age, gender, race, and stage, was
analyzed using the TIMER2.0 database in order to
find out the Prognostic potential. Data pertaining to
ovarian, breast, cervical, and uterine cancers was
examined. The findings showed that breast cancer
patient groups with lower ESR1 expression in the
graph showed lower survival rates, and higher
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expression of the gene showed a better survival in
breast and uterus cancer patient groups (Figure 6)
(Hazard ratio=0.839, p=0.01; Hazard ratio=0.748,
p=0.06, respectively).

In case of cervical cancer patients with low
ESR1 expression, a better survival was observed
(Hazard ratio=1.03, p=0.785). Ovarian cancer
patients with a low ESR1 expression showed a higher
survival at a certain point, and after that, it declined
immediately (Hazard ratio=1.05, p=0.475). The
correlation between ESR1 expression and hormone
therapy response is not perfect; 30% of ER-positive
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Figure 4 — Differential expression of ESR1 gene in Breast, Cervix, Ovary, Uterine tumor, and normal tissue

(Matched TCGA normal and GTEx data)

tumors do not respond to treatment, while 5-15% of
ER-negative malignancies give a positive response.
It is yet unknown what molecular processes underlie
the correlation between ESR1 expression, hormone
responsiveness, and cancer prognosis. Certain gene
sets that co-express ESR1 have been proposed to be
an essential component in determining the hormone-
responsive phenotype of breast carcinoma.

DISCUSSION

ESR1 plays an important role in the control of
eukaryoticgene expression,accordingtothe molecular
function of the gene as described by GENATLAS.
Multiple research studies established baseline
evidence that ESR1 is triggered by estrogen, which is
implicated in the emergence of certain cancers, such
as breast, cervical, endometrial, and ovarian cancers,
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which is also consistent with the current findings [20,
24]. Using data from the TIMER2.0 database, the
current study found differential ESR1 expression in
human malignancies, demonstrating overexpression
in cancers such as breast, cervix, colon, kidney,
ovarian, and uterine, etc., which is consistent with
previous findings [12, 30].

The RNA-sequence data of ESR1 expression
in tumor tissues, normal tissues, and metastases
were collected using the TNMplot database. This
study showed that tumor tissue expressed more
ESR1 than both normal and metastatic samples.
ESR1 expression levels were higher in breast,
ovarian and uterine tumor tissue than in normal
tissues, as per the analysis of ESR1 expression using
the GEPIA database. This finding is consistent with
prior investigations [14, 28].
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Seq-based data)

Several clinical studies have demonstrated
that ESR1 responds to hormonal treatments like
aromatase inhibitors and tamoxifen, which prevent
androgen from being converted to estrogen and
lower the amount of estrogen in the blood [20, 24].
Mechanisms of acquired or innate resistance lead
to the failure of endocrine therapy. One possible
cause of resistance to endocrine therapy is mutations
in ESR1 [29]. Such mutations are responsible for
around 50% of endocrine resistance cases, while
other recent discoveries indicate roles for the RAS-
MAPK, & CDK4/6-RB-E2F pathways, as ESR1
deletion, amplification, & translocation [13, 19]. The
ESR1 pathway is involved in tumor growth and
maturation and influences cells through genomic as
well as non-genomic mechanisms. Differential ESR1
MRNA expression has been identified in human
malignancies by analysis of mutiomics information,
showing upregulation in cancers such as breast,
ovary, and uterus [12, 21].

Using the TIMER database, an examination
of the clinical significance of ESR1 gene expression
across various cancer types revealed differing survival
outcomes. These findings highlight the diverse
impact of ESR1 expression on cancer prognosis
across different cancer types. The findings outlined
in this study underscore the complexity of estrogen
receptor (ER) signalling in various cancer types and
its implications for treatment outcomes [6, 10]. Similar
to prior studies, groups of patients with breast and
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uterine cancer who had increased ESR1 expression
showed higher survival rates [16].

Patients with cervical cancer who expressed
less ESR1 had a higher chance of survival, similar
to other studies [11, 32]. Patients with ovarian
cancer who had reduced ESR1 expression initially
had a greater survival rate, but it quickly dropped
after that. No clear predictive impact was identified
by other researchers who also examined the role of
ESR1 expression in ovarian cancer [14, 18]. Further
studies in this field focusing on molecular aspects
could provide significant insights to improve cancer
prognosis and therapy approaches.

The correlation between ESR1 expression
and hormonal therapy response emphasized the
significance of understanding the mutant ESR1
and the molecular mechanisms that underlie this
aspect correlation, including the possible influence
of co-expressed gene sets. Additional studies in this
field focusing on molecular aspects could provide
significant insights to improve cancer prognosis and
therapy approaches.

CONCLUSION
The diverse roles of ERs and their expression
levels in various tissues have been highlighted in this
study. While substantial progress has been made in
understanding the genetic and other factors involved
in cancer, there is a need for more focused research
on ESR1-positive cancers. The ESR pathway plays a
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crucial role in tumor growth and maturation through
estrogen regulation; it is essential to comprehend the
formation and progression of many cancers. Studying
the genomic and non-genomic mechanisms by which
estrogen affects cell proliferation will help us better
understand how changes in the ESR1 pathway
lead to the development of tumors. Comparative
analysis of ESR1 expression in tumors and normal
tissues using many databases can provide deeper
insights, ultimately aiding in the development of
targeted therapies and improving patient outcomes.
The analysis indicates that ESR1 expression is
significantly elevated in tumor samples relative
to normal and metastatic tissues. These findings
underscore the potential role of ESR1 in tumor
development and highlight the importance of further
research to understand its contribution to cancer
progression and metastasis.
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OLIEHKA 3KCIMNPECCUU N'EHA ESR1 IN SILICO NPU 31TOKAYECTBEHHbIX HOBOOBPA30BAHUAX
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leH peuentopa actporeHa 1 (ESR1) vrpaet kmodeByto porb B PErynsuum reHoB, YyBCTBUTENbHbIX
K ER, n BnusaeTt Ha MHorve duanonornyeckue npouecchbl. OTOT reH KoaupyeT peuenTtop actporeHa (ERa),
KOTOpbIN Heobxoamm Anis nponudepaumm n auddepeHUNPOBKN KNETOK, U YH4aCTBYET B Pa3BUTUM Pa3NMYHbIX
3aboneBaHui, BKIOYAs OCTEOMNOPO3, a TaKkKe 3r0Ka4yeCTBEHHbIX HOBOOOPa3oBaHUN, TakmMx Kak pak TOncTomn
KWLLIKWM, SMYHUKOB, 3HOOMETPUS N MOSOYHOM Xernesbl. B cBA3n ¢ accouunauuen mytareHHon dopmbl ESR1
CO MHOMMMM BuOAMKU paka, OHa TaKKe wuccredyeTcsa B KadecTBe NoTeHumanbHoro Ouomapkepa paka.
Haunbonbluasa akcnpeccus reHa ESR1 B TkaHsix obHapy>keHa B OCHOBHOM B TKaHSIX, CBA3@HHbIX C XXEHCKUMM
penpoayKTMBHbIMU OpraHaMu (MOMOYHbIE JXenesbl, TKaHW LWenKkn MaTku, annonueBbl TPyObl, MaTka u
Brnaranvwe). B npeacraBneHHOM nccneaoBaHmMm aHanmanposanach akenpeccus ESR1 npu anokayecTBeHHbIX
HOBOOOpa3oBaHMsAX C UCMOMb30BaHNMEM MHCTpyMeHTOB in silico. TNMplot, TIMER2.0, GTEx, GEPIA, TCGA
n gp. 6bINM MCNonb3oBaHbl ANs U3ydeHus auddepeHumansHom akcnpeccum reHoB ESR1 npu pasnmuHbix
BMAax paka, U3yydeHus KOppersuuu reHoB U OLEHKM NPOrHOCTUYECKOro BO3AEWCTBUS W BbIKMBAEMOCTU
naumeHToB. ViccnegoBaHme nokasano, YTO OnyxorneBas TKaHb AEMOHCTPUPYET Boree BbICOKYH 3KCMPECcCuio
ESR1, yem HOopmanbHble Unu MetactaTuyeckme TkaHu. Okcnpeccus ESR1 Bbina BbICOKOW Ha BCEX CTagmsax
pa3BUTMS 3N0Ka4eCTBEHHOTO HOBOOOpasoBaHudA. Habnwoganucb pasnuums B 00Ller BbDKMBAEeMOCTU Mpu
3r10Ka4eCTBEHHbIX HOBOOOPA30BaHMAX MOJIOYHON Xemnesbl, LEeNKM MaTki, MaTku U SUYHUKOB. Pesynbrarthl
nccregoBaHnst MoryT ObiTb nonesHbl Npy paspaboTke Gonee 3aEKTUBHBIX TAPreTHbIX METOLO0B NEYEHNs,
NOCIYXWUTb YyYLUEHUIO Pe3ynbTaToB feYeHnst NaunueHTOB U COBEPLLEHCTBOBaAHUIO CTpaTerMm nevyeHmns paka,
a acrneKkT COBMECTHOW 3KCMPECCUMM FEHOB WM CBSA3AHHOMW TPaHCKPUNUUKM MOXET CTaTb npegMeTtoM ByayLimx
MOMEKYNAPHbIX UCCreaoBaHUN.

Knrouesbie crosa: sHOOKPUHHBIN peuenTtop; ESR1; akcnpeccus reHa; aHOAOKpUHHAA Tepanus; obLuas
BbPKMBAEMOCTb; PaKOBbl€ KIETKW; MeTacTasmpoBaHme
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KATEPHI ICIKTEPOEI ESR1 IN SILICO rEHIHIH SKCNMPECCUACDBIH BAFATAY
'BuoTtexHonorus kadegpacsl, YaHgurapx TeXHoNoruanbIk konnemki, Yanaurapx konnegxaep toosl (YHAICTaH,

JlangpaH, Mpentep Moxanu Xapap-baHyp Tac xonbl, 112 cektop, NeHgxab, 140307; e-mail: admissions@
cgc.edu.in)

*IN. YayxaH — GruoTtexHonoruns kadegpacsl, YaHamrapx TEXHONOrMANbIK Konnemxi, Yanaurapx konnemkaep
TOObI; YHAicTaH, JlaHapaH, pentep Moxanu Xapap-baHyp Tac xonsbl, 112 cektop, MNengxab, 140307; e-mail:
chauhanpreeti248@gmail.com

OctporeH peuentopbl 1 reHi (ESR1) ER cesimtan reHgepai petteyge weluywli pen atkapagbl
XXoHe KenTereH duanonorusaneblk npouectepre acep eTedi. byn reH xacywanapgblH kebewi MeH
andpepeHumaumnsacsl yLLiH KaXeT acTporeH peuentopbiH (ERa) koatanabl xeHe apTypni aypynapablH, COHbIH
ilWiHOe ocTeonopo3nblH, CoHOan-aK Tok ilek, aHanblk 6e3, aHOOMETPUS XaHe cyT Besi kaTepni iciri CUsIKTbI
KaTepni icikTepaiH gamybiHa kaTelcagbl. ESR1 myTareHngik TypiHiH kenTereH katepni iciktepMmeH 6annaHbicbiHa
GavinaHbICTbl 0N KaTepni iCikTiH bikTUMan Guomapkepi peTiHgoe ge 3eptrenyge. TiHoepaeri ESR1 reHiHiH
€H YIKEeH 3KCNpeccusicbl Heri3iHeH anenaepaid, ypnaktel 6ony mylwenepimeH (cyT 6e3gepi, »xaTblp MOWHbI
TiHAEPI, XaTblp TYTIKTEPI, XXaTblp XaHe KblHan) GannaHbiCTbl TiHOAepAe keagecepni. ¥CbiHbIFaH 3epTTey in
silico kypangapblH nawganaHa oTblpbin, KaTepni iciktepgeri ESR1 akcnpeccudacbliH Tangagsl. TNMplot,
TIMER2.0, GTEx, GEPIA, TCGA xaHe T. 6. apTypni katepni iciktepaeri ESR1 reHaepiHiH, anddepeHumanabl
3KCMPECCUSICbIH 3epTTey, reHAepaiH KOPPENAUUSACHIH 3epTTey XaHe naumneHTTepaiH, bomkamabl acepi MeH
eMip cypyiH OaFanay ywiH nanganadbingsl. 3epTTey icik TiHIHIH KanbIiNTbl HEMece MeTacTaTukanblk TiHaepre
kaparaHoa ESR1 xofapbl akcnpeccusiCbiH kepceTeTiHiH kepceTTi. ESR1 akcnpeccusackl katepni icik amMyblHbIH,
OapnblK KeseHaepiHae xofapbl 6onabl. CyT Oe3iHiH, XaTblp MOWHbIHbIH, XXaTbIpAblH XoHe aHanblKk 6e3diH
KaTepni icikTepiHiH >kannbl emMip cypyiHOoe anbipMawbinblkTap Gankangbl. 3epTTey HaTwXKenepi TuiMaipek
MakcaTTbl emaey oAicTepiH a3iprneyae navgansl 60nybl MyMKiH, NauMeHTTepaiH HOTWXKENEpPIH XakcapTyra
XKoHe KaTepni icik cTpaTerusinapblH >XakcapTyFa KblI3MET eTefi aHe OiprneckeH reH aKCrnpeccusicbl MeH
GarinaHbICTbl TPAHCKPUNUMS acnekTici bonallak Monekynanblk 3epTTeynepaiH TakblpblObl 60ybl MYMKIH.

Kinm ce3dep: aHOoKpuHAIK peuentop; ESR1; reH akcnpeccuscbl; 9HOOKPUHAIK Tepanus; xanmnbl emip
CYPY; pak KrneTkanapbl; MeTacTas
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Introduction. Arterial hypertension is one of the main risk factors for developing fatal cardiovascular
complications. Among patients with arterial hypertension, there is a subgroup with therapy-resistant
hypertension (RH). Resistant arterial hypertension (RAH) is associated with a 2-6-fold increase in the risk of
cardiovascular complications, making the problem of its diagnosis and treatment highly relevant.

Aim. To assess patient adherence to treatment for resistant hypertension conducted in outpatient
settings.

Materials and methods. A retrospective analysis of outpatient records of patients with hypertension (n=3
321) was carried out, with observations conducted in 5 polyclinic institutions in the city of Aktobe. A group
of patients (n=346) with poorly controlled grade 2-3 hypertension was identified and classified into the RAH
group. The effectiveness of combination therapy and adherence to the most used antihypertensive drugs
were analyzed.

Results and discussion. Combinations of antihypertensive drugs included in triple therapy did not
produce effective results. It was noted that 21.4% of prescriptions consisted of an ACE inhibitor and a beta-
blocker + diuretic combination, and 12.7% of cases involved an angiotensin Il receptor antagonist (ARA
Il) + beta-blocker + diuretic. These combinations are no longer considered first-line antihypertensive drug
combinations.

Conclusion. The study revealed that the addition of spironolactone to the drug combination led to
additional blood pressure reduction in patients with resistant hypertension, thus contributing to improved
patient compliance and a more favorable disease course, reducing the risk of frequent complications such as

coronary artery disease, acute and chronic brain damage, and kidney disease.
Key words: resistant hypertension; antihypertensive drugs; combination therapy; commitment; in
outpatient settings; compliance; spironolactone; beta-blockers

INTRODUCTION:

The problem of arterial hypertension (AH)
remains significant worldwide. According to population
studies, a substantial portion (up to 40%) of the adult
population has elevated blood pressure (BP) [1].

Increased BP is a predictor of complications in
cardiovascular diseases — coronary artery disease
(CAD), myocardial infarction (MI), chronic heart failure
(CHF), stroke, and their adverse outcomes. However,
adequate BP control is achieved in only 30-50% of
patients in countries with highly developed healthcare
systems [1, 2]. Resistant arterial hypertension (RAH)
is defined as office blood pressure that remains above
the target level despite the simultaneous use of three
antihypertensive drugs in optimal doses, one of which
is a diuretic [3, 4].

Despite the American Heart Association (AHA)
consensus statement emphasizing the importance of
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RAH, the incidence and prognosis of this condition
remain largely unknown [4]. To date, the prevalence
of RAH, according to various authors from different
countries, ranges from 5 to 20%. These are mainly
patients with chronic kidney disease, obesity, diabetes
mellitus, left ventricular myocardial hypertrophy, and
isolated systolic hypertension [4, 5].

In the analysis of the Spanish blood pressure
register (n=70,997), 16.9% of patients had resistant
hypertension and 1.35% had refractory hypertension.
People with refractory hypertension were more likely
to have type 2 diabetes (48.1% vs 33.5%; p<0.001),
obesity (59.6% vs 51.4%; p<0.001), microalbuminuria
(38.5% vs 24.5%; p<0.0001), left ventricular (LV)
myocardial hypertrophy electrocardiography (27.6%
vs 14.9%; p<0.0001), the history of hypertension was
longer (13.9 years vs 10.9 years; p<0.0001) and the
incidence of cardiovascular complications was higher
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Table 1 — Clinical characteristics of patients with hypertension (n=346)

Parameter Value
Men, n (%) 59 (47.2)
Age, years 58,5+1,08
Duration of Hypertension, years 21,240,7
Body Mass Index, kg/m? 31,7+0,6
Systolic blood pressure, mmHg 169+1,15
Diastolic blood pressure, mmHg 95+0,8
Overweight, n (%) 31 (15,7)
Obesity, n (%) 34 (17,2)
grade 1 28 (14.1)
grade 2 11 (5.6)
grade 3
Smoking, n (%) 52 (26,3)
Diabetes mellitus, n (%) 38 (19,2)
Chronic pyelonephritis, n (%) 33 (26,2)

(20.5% vs 14.9%; p<0.0001) compared with patients
with resistant hypertension [6].

Similarities and differences in risk factors
for the development of refractory and resistant
hypertension were found. Both diagnoses are more
common among people of African-American descent.
However, refractory hypertension is more common
among young people and women [7]. In several
studies, when comparing the prevalence of LV
hypertrophy assessed by echocardiographic signs,
patients with refractory hypertension were more likely
to have a higher prevalence of LV hypertrophy than
patients with resistant hypertension [8, 9].

In the recent cross-sectional CRIC (Chronic
Renal Insufficiency Cohort) study, which included
3367 patients with chronic kidney disease, 40.4% of
participants had resistant arterial hypertension [10].

According to a retrospective analysis by M.
Acelajado et al. among 304 patients with resistant
hypertension observed in a specialized hypertension
clinic, only 29 (9.5%) people did not reach the target
blood pressure level. In a subsequent prospective
analysis in the same clinic, only 3% of the 559 pa-
tients initially classified as having uncontrolled resis-
tant hypertension were subsequently diagnosed with
refractory hypertension [11].

Among the obvious causes of resistance to
therapy, the doctor’s choice of a suboptimal treatment
regimen and the appointment of irrational drug combi-
nations play an important role; in addition, low patient
adherence to therapy becomes an important factor [12].

The aim was to assess patient adherence to
treatment for resistant hypertension conducted in
outpatient settings.
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MATERIALS AND METHODS

Patients with hypertension (n=3 321) was car-
ried out, with observations conducted in 5 polyclinic
institutions in Aktobe c. A group of patients (n=346)
with poorly controlled grade 2-3 hypertension was
identified and classified into the RAH group (Table 1).

Exclusion criteria: previous myocardial infarc-
tion, acute cerebrovascular accident in the preceding
6 months, symptomatic hypertension (endocrine and
vascular origin), chronic heart failure stage 1A (NYHA
class Ill), tachyarrhythmia. All patients underwent 24-
hour BP monitoring before and after the procedure,
as well as correction of anti-hypertensive therapy
based on the obtained data. Combination therapy
for AH consisted of combinations of the following
drug groups: beta-blockers, dihydropyridine calcium
antagonists, ACE inhibitors, angiotensin Il receptor
blockers, and diuretics at maximally tolerated dos-
es. At the outpatient-polyclinic stage, BP control was
conducted once a month, with analysis of multiple
BP measurements and 24-hour BP monitoring after
3 and 6 months.

RESULTS AND DISCUSSION

16.7% of patients received four-component
therapy, which included either an ACE inhibitor +
B-adreno blocker + calcium antagonist + diuretic
(8.7%) or an ARB Il + 3-adreno blocker + calcium an-
tagonist + diuretic (8%).

Combinations of antihypertensive drugs used
in triple-component therapy did not show effective
results (Diagram 1). It was noted that 21.4% of pre-
scriptions consisted of the combination of an ACE in-
hibitor + B-adreno blocker + diuretic, and in 12.7% of
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Figure 1 — Frequency of prescription of combination antihypertensive medications (%) (ACEi — Angioten-
sin-Converting Enzyme Inhibitor; ARB — Angiotensin Il Receptor Blocker; BB — Beta-Blocker; CCB — Calcium

Channel Blocker; D — Diuretic)

cases — an angiotensin Il receptor blocker (ARB II) +
B-adreno blocker + diuretic. These combinations are
not currently considered first-line antihypertensive
drug regimens.

Thus, Figure 1 shows that more than 40% of
patients received combinations of drugs. It should be
noted that B-adreno blockers were prescribed to 58.6
out of 346 patients (58.1%), among whom 44.6%
were patients with hypertension (HTN) combined
with stable ischemic heart disease (IHD). At the same
time, in 36.5% of patients with HTN without IHD or
rhythm disorders, 3-adreno blockers were considered
by doctors as basic antihypertensive drugs and were
included in the complex treatment of patients with
resistant arterial hypertension (RAH). This approach
naturally led to ineffective blood pressure reduction.
Moreover, atenolol was used as the basic agent in
12% of cases among B-adreno blockers. Analysis of
drugs from the group of ACE inhibitors showed that
ACE inhibitors lacking maximum tissue affinity (e.
g., enalapril; Table 2) were used as basic antihyper-
tensive agents. Almost one-third of patients received
enalapril. Meanwhile, it is now known that drugs with
maximum tissue activity provide a more pronounced
organ-protective effect (reducing the risk of adverse
outcomes in HTN). Among these, the prescription fre-
quency of perindopril was 93%, while that of quinapril
was 0.6%. In the group of patients receiving angio-
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tensin Il receptor antagonists, losartan was used by
doctors in most cases (45.7%) at ineffective doses for
this category of patients (Table 2).

Among calcium antagonists, the dihydropy-
ridine group was the predominant class, with am-
lodipine prescribed to 96% of patients, nifedipine to
84%, and felodipine to 3.1%. It should also be noted
that the dosages of these drugs remained low and,
consequently, ineffective. Regarding diuretic therapy,
preference was given to indapamide in 78% of cases
and hydrochlorothiazide in 43.2% of cases (Table 2).

One of the key requirements in the treatment of
resistant hypertension (RH), in the absence of target
blood pressure (BP) achievement with triple therapy,
is the addition of a mineralocorticoid receptor antag-
onist such as spironolactone. The effectiveness of
spironolactone in RH was demonstrated in a study
by Ramsey L.E. et al. Additionally, studies like AS-
COT-BPLA and ASPIRANT showed that adding spi-
ronolactone to combination therapy results in further
BP reduction in patients with RH. Instead of this rec-
ommended strategy, doctors opted to use imidazo-
line receptor agonists (centrally acting drugs) as the
fourth drug.

CONCLUSIONS

The treatment of resistant hypertension
was carried out using insufficiently effective drug
combinations with low doses. Treatment should
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Table 2 — Average daily doses and prescription frequency of medications in patients with resistant arterial

hypertension (RAH)

Medications Name Average Dose (mg/ Pr'eSCI‘IptIO(I;'I Frequency
day) (%)
Enalapril 25 49,5
. Perindopril 8 93
ACEi Lisinopril 7,5 5,3
Quinapril 15 0,6
ARB Il Losartan 55 45,7
Amlodipine 5 96
CCB Nifedipine 56 84
Felodipine 10 3,1
Bisoprolol 5 89
BB Atenolol 80 12
Metoprolol tartrate 50 7,4
Diuretics Indapamide 2,5 78
Hydrochlorothiazide 20 43,2
MTRA Moxonidine 04 0,2

Note: ACEi — Angiotensin-Converting Enzyme Inhibitor; ARB Il — Angiotensin |l Receptor Blocker; CCB — Calcium Channel
Blocker; BB — Beta-Blocker; 11RA — Imidazoline Receptor Agonist

include lifestyle modifications, improved medication
adherence, and optimization of drug dosages.
Prescribing adequate doses of antihypertensive
drugs enhances patient compliance, contributing to a
more favorable disease course and reducing the risk
of common hypertension-related complications such
as ischemic heart disease, acute and chronic brain
damage, and kidney injury.
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. XXakueea'*, 3. HypbaynuHa'

PE3UCTEHTHAA APTEPUAJTIbHAA TMNEPTEH3UA: NMPUBEPXEHHOCTb NALUMEHTA NEYEHUIO
B AMBYJNIATOPHbIX YCITOBUAX

'Kachenpa ob6uern BpadebHon npaktukmn Ne2 HAO «3anagHo-KaszaxcTtaHckuii MeauUMHCKUA YHUBEPCUTET UM.
Mapata OcnaHoBay» (030019, Pecnybnuka KasaxcTaH, r. Aktobe, yn. MapecbeBa, 68; e-mail: info@zkmu)

*TynbxkaxaH »akmeBa — kadegpa obuwewn BpadebHonm npaktukm Ne2 HAO «BanagHo-KasaxcrtaHckuii
MeguumMHCKkuin yHnBepcuteT uMm. Mapata OcnaHoBa» (030019, Pecnybnuka KasaxctaH, r. Aktobe, yn.
MapecbeBa, 68; e-mail: gulzhahanzhakieva@mail.ru

BeedeHue. AptepuanbHagd runepTtoHus (Al) ABnsieTcs ogHUM U3 (pakTopoB pucka pas3BuUTUSA baTarbHbIX
CcepaeyvHo-cocyancTbiX ocnoxHeHun. Cpeagun nauneHtoB ¢ AlN BbIAENOT rpynny GONbHbIX PE3NCTEHTHON K
Tepanun Al. PesncteHTHas aptepuanbHas runeptoHus (PAlN) accouupoBaHa 2-6-KpaTHbIM yBeNMYeHnem
pvicka cepAeyHO-COCYANCTbIX OCIIOXXHEHWI, B CBSA3M C YeM NpobriemMa ee AUarHOCTUKM U NleYeHUs1 Ype3BblHaiHO
aKkTyanbHOMN.

L{erib. OueHka NpUBEPXKEHHOCTU NeYeHno B0MbHbIX C PE3UCTEHTHOW rMnepTeH3nen, NpoBoANMON B
YCNOBUAX NOMUKINHUKMN.

Mamepuanbl u memodsl. [poBeaeH peTPOCMNEKTUBHBIN aHann3 amOynaTopHbIX KapT NauueHTOoB C
Al (n=3321), HabniogeHe KOTOpbIX MPOBOAMIIOCL B 5 MOMMKNMHUYECKMX ydpexaeHusx r. Aktobe. beina
BblgeneHa rpynna 6onbHbix (N=346 4YenoBek) ¢ TpyaHO kKoHTponupyemon AlT 2-3 cTeneHun, KOTOPbIX OTHECHN
k rpynne PAl. Bbbin npoBegeH aHann3 3deKTMBHOCTM KOMOWHMPOBaHHOW Tepanum v MpUBEPKEHHOCTD
neyeHnto Hanbonee 4acTo UCMOoSb3yeMbIX TMNOTEH3MBHbLIX NPenapaToB.

Pesynbsmamel u obcyx0eHue. KombuHaumm aHTUIMNEPTEH3NHBIX MpenapaToB, BXOASALWMUX B COCTaB
TPEXKOMIMOHEHTHOW Tepanuu, He uMmenu addekTnBHoro pesynbtata. OTmeyeHo, 4To 21,4% HasHavyeHwi
cocTaBunv KombrHaumm nHrmdutop Ard n 6eta-agpeHobnokaTop + gnypeTuk, n 12,7% cny4aes — aHTaroHUcT
peuentopoB aHrnoteHsuH Il (APA Il) + 6eTaagpeHobnokaTtop + guypeTuk. [laHHble KOMOUHaLUUKN B HAcTosLLEe
BPEMS! He SBMSOTCA KOMOUHALMAMU aHTUTMMEPTEH3NBHbBIX MPenapaToB NEPBO JIMHNN.

Bbigodkl. Tlo pesdynbTaTam MCCNELOBaHMS BbISIBMEHO, YTO AobOaBneHve Kk kombuHauumu npenapatos
CMUPOHONAKTOHa MPUBOAMMO K AOMNOMHUTENBHOMY CHWxeHMo ALl y naumeHToB C pesucTeHTHon AT,
YTO, COOTBETCTBEHHO, CMOCOOCTBOBANO YMYYLIEHWO KOMMIIAEHTHOCTU OOMbHBIX JlevyeHuto, u OGonee
GraronpuaTHOMY TeYeHMo 3aboneBaHnsi, YMEHbLUAsi PUCK Pa3BUTUSA BO3MOXHbIX YacCTbIX OCMOXHeHUA Al
Takux kak IBC, ocTpble N XpOHUYECKNE NOPaKEHNSI TONIOBHOIO MO3ra, NMoYex.

Knouesbie crioga: pe3ncTeHTHas MMNepTOHUS; aHTUIMNEPTEH3MBHbIE NpenapaTbl; KOMOMHMPOBaHHas
Tepanusi; NPMBEPXXEHHOCTL; aMOynaTopHoe rneyeHne; COONAeHNE peXxrMa NeYveHnst; CMMPOHONaKkToH; beTa-
onokaTtopbl

. XXakuesa'*, 3. HypbaynuHa'

PE3UCTEHTTI TMNEPTEH3UA: EMXAHA XXAFOAUbIHOA HAYKACTAPAbIH EMOENYIHIH,
HOTWXENIITI

'«MapaT OcnaHoB aTtbiHAafbl batbic KasakctaH meguumHa yHuBepcuteTi» KeAK, Ne2 xannbl gapireprik
npakTuka kacdpegpacsl (030019, KazakctaH Pecnybnukacel, Aktebe K., MapecbkeB k-ci., 68; e-mail: info@zkmu)

*N'ymxaxaH XakmeBa — «Mapat OcnaHoB atbiHAarbl baTbic KazakctaH meguumHa yHuBepeuteTin KeAK,
Ne2 >xannbl aepirepnik npakTuka kacdpegpacsl; 030019, KasakctaH Pecnybnukachkl, Aktebe k., Mapecbes
K-ci., 68; e-mail: gulzhahanzhakieva@mail.ru

Kipicrie. ApTepusrnblK rMnepToHUS eniMre aKeneTiH XXypeK-KaH TaMblpriapbl aCKbIHYapbIHbIH HEri3ri Kayin
chakTopriapbiHbIH Gipi 6onbin Tabbinaabl. ApTepusnbIk rmnepToHusaMeH (AlN) ayblpaTblH HayKacTap apacbiHaa
Tepanusira pe3ncTeHTTi Al 6ap HaykacTap ToObl epeklieneHesi. Pe3ncteHTTi apTepusinbik runeptoHus (PAI)
XKYPEK-KaH TaMblpfiapbl ackblHyapbiHbIH KayiniHiH 2-6 ece ofapbinaybiMeH 6ainaHbicTbl [2, 3], COHAbIKTaH
OHbl AMarHocTMKanay eHe emaey Macerneci eTe e3ekTi 6onbin KepiHesa,.

Makcambi. EmxaHa argamblHO@ >KYprisineTiH pe3ncTeHTTi rvnepTeHsuscbl Gap HaykacTapablh
emMenyiHiy HaTwxeniniriH 6aranay.
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Mamepuandap xeHe adicmep. Al (n=3 321) Gap nauueHTTepaiH ambynaTopusnblK KapTanapbiHa
pPeTpOoCNeKTUBTI Tangay Xypridingi, onapabiH 6akbinaybl AkTebe kanacblHbiH 5 eMxaHarblk MekemeciHae
Xyprisingi. PAI ToGblHa xaTkbi3biFaH 2-3 gspexeni AT 6akbinaybl KMblH HaykacTtap Tobbl (n=346 agam)
OeniHgi. Apanac TepanusiHbiH TUIMAINIriHE Tangay >acangbl XXaHe €H Wi KongaHbinaTbliH rMnepTeHsuvsFa
Kapcbl NpenapaTttapabl emaeyre MiHgeTTeme Gepinai.

Hemusxenep xxeHe markbinay. YU KOMMNOHEHTTI TepanusiHbIH KypaMblHa KipeTiH rMnepTeH3nsira kapcbl
npenapaTTapablH KOMOMHaUUsAChl TMiMai HaTwke 6epmeni. TaranbiHgaynapabiH 21,4% — AA® MHIMGUTOPSI
MeH BeTa-agpeHobnokatop + OWypeTuk, an xafgavnapgbii 12,7% — aHrmoTeHsuH |l peuentopnapbiHbIH
aHTaroHucTi (APA 1) + 6eTtaagpeHobnokaTop + guypeTuk. byn koMOuHauusanap kasipri yakpitta OipiHLi
KaTapaarbl TMNepTeH3nsFa kKapcbl NpenapaTTapAbliH, KOMOUHaUusAchl 60nbin caHanManabi.

KopbimbiHObI. 3epTTey HaTMXenepi GoMbIHLLIA CNMPOHONAKTOHALI NpenapaTTapAblH KOMOMHaUKMsICbIHA
kocy PAI 6ap nmaumeHTTEpAe apTepusnbiK KbICbIMHbIH TOMEHAEYIHE SKeNneTiHi aHblKTanabl, COHAbIKTaH o
naumneHTTepaiH eMaeyre CoMKecTIrH XakKcapTyFa )XeHe aypyablH HEeFypribiM Komnawmnbl aFbiMblHA biKnasnm eTTi.
MwngpblH, OYMpPEKTiH >xefen XeHe co3bliMarbl 3aKkbiMAaHybl CUSIKTbl apTePUSANbIK TMNEPTEH3USAHbLIH bIKTMMar
Wi acKblHYapbIHbIH, JaMy KayniH azanTagbl.

Kinm ce3dep: pe3nCTEHTTI TMNEPTEH3US; TMNepTEH3MsAFa KapCbl NMpenapartTap; KocapnaHraH Tepanus;
emMre Genimainiri; eMxaHa araarbliH4a,KOMMNAeHTINiK; CNMMPOHOMNAKTOH; beTa-6rnokaTopnap
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Introduction. Primary health care underpins equitable access and continuity of services, forming the
cornerstone of sustainable health systems. Nursing is central to Primary Health Care delivery, encompassing
preventive services, patient care, and chronic disease management. Despite reforms in Kazakhstan, signifi-
cant challenges persist, including workforce shortages, uneven distribution of personnel, insufficient educa-
tional standards, and limited career advancement opportunities.

Aim. To analyze the current state of nursing in Kazakhstan’s Primary Health Care system, identify sys-
temic barriers, and outline development prospects in line with international benchmarks.

Materials and methods. A narrative review was conducted of official reports from the Ministry of Health,
national regulatory documents, and peer-reviewed publications (2010 — 2025). Comparative analysis with
global advanced nursing practice models was performed.

Results and discussion. Kazakhstan employs about 121,000 nurses, including 65,000 in Primary Health
Care, but faces a shortage of nearly 3,800 mid-level staff. In rural areas, one nurse may serve up to 2,500
patients, leading to burnout. From 2020 — 2023, nurses’ salaries rose by 20%, 45 SOPs were introduced, and
graduate nursing programs expanded. Yet advanced practice remains limited: in Aimaty, only 0.4% of nurses
provide independent consultations. In 2024, over 1,100 professionals (including 82 nurses) were trained for
new PHC facilities, and 2,850 staff completed updated training. In 2025, the Ministry of Health declared the
Year of Primary Health Care, mandating continuous training and digital integration. Positive shifts include sim-
ulation centers, distance learning, and digital tools that enhance education and broaden nurses’ roles.

Conclusion. Strengthening nursing in Kazakhstan’s Primary Health Care requires a comprehensive
strategy: raising salaries, updating curricula to international standards, expanding nurses’ scope of practice,
and integrating digital health solutions. Government support and international collaboration are critical to sta-
bilizing the workforce and improving Primary Health Care quality and accessibility.

Key words: Primary Health Care; Health Personnel Shortage; Burnout, Professional; Health Care Re-
form; Advanced Practice Nursing

INTRODUCTION improved population health outcomes [12]. Nursing

Primary health care (PHC) is universally rec- forms the backbone of PHC delivery, performing es-
ognized as the foundation of sustainable health sys- sential roles in patient care, health promotion, chronic
tems, ensuring timely, equitable, and cost-effective disease management, and palliative support. Global-
access to medical services. It contributes signifi- ly, the nursing profession has been undergoing rapid
cantly to disease prevention, continuity of care, and transformation in response to demographic changes,
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epidemiological transitions, and the rising demand for
universal health coverage [14, 22, 23]. According to
the WHO'’s State of the World’s Nursing Report 2020,
nurses represent nearly 59% of the global health
workforce, yet the shortage of 5.9 million nurses re-
mains a critical barrier to achieving the Sustainable
Development Goals [23].

Kazakhstan, like many middle-income coun-
tries, has prioritized PHC within its national health
strategy and launched reforms to strengthen the
nursing workforce. Despite these efforts, several
structural challenges persist. Workforce shortages
remain acute: as of 2023, Kazakhstan employed
approximately 121,000 nurses, including 65,000 in
PHC, while the deficit of mid-level medical personnel
exceeded 3,800 specialists [2, 3, 4]. The urban-rural
divide is especially problematic, with one PHC nurse
responsible for an average of 650 patients in urban
polyclinics compared to up to 2,500 patients in rural
regions [1, 5]. This inequitable distribution contributes
to excessive workload, high turnover, professional
burnout, and reduced quality of care.

Educational limitations further constrain nurs-
ing capacity. Although bachelor’s, master’s, and PhD
programs in nursing have been introduced, curric-
ula remain inconsistently aligned with international
standards and often lack competencies in advanced
practice, leadership, and evidence-based care. The
functional scope of nurses is still narrow, with limited
autonomy in clinical decision-making. For example,
in Almaty, only 0.4% of nurses conduct independent
consultations, indicating the slow uptake of advanced
practice nursing (APN) [1, 5, 6].

Nevertheless, progress is evident. Over
the past decade, Kazakhstan has expanded
continuing education programs, introduced more
than 45 standard operating procedures regulating
new nursing functions, and increasingly integrated
simulation centers, digital health platforms, and
telemedicine into training and practice [3, 4, 16].
Furthermore, government strategies such as the
National Healthcare Development Program 2021
— 2025 identify the strengthening of PHC and the
elevation of nursing status as national priorities [16].
These developments create opportunities to expand
nurses’ professional roles, harmonize educational
programs with global benchmarks, and ensure long-
term workforce stability.

The aim was to critically evaluate the current
state of nursing within Kazakhstan’s Primary Health
Care system, identify key systemic barriers, and pro-
pose strategic directions for modernization aligned
with international best practices.

MATERIALS AND METHODS

Study design. This review was conducted as
a structured narrative review aimed at synthesizing
evidence on the current state and future prospects
of nursing within Kazakhstan’s PHC system. The
methodology combined elements of a narrative and
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scoping approach with comparative analysis of inter-
national best practices.

Data sources and search strategy. The
literature search was carried out between January
and September 2025 across major international
databases, including PubMed, Scopus, and Web
of Science. Additional sources comprised official
websites of the Ministry of Health of the Republic
of Kazakhstan, national regulatory documents,
statistical yearbooks, and publications from leading
medical universities. Search terms and Boolean
combinations were applied in both English and
Russian, including: nursing in Kazakhstan, primary
health care, nursing workforce, nursing education,
advanced practice nursing, health care reform, and
innovative approaches in nursing.

Eligibility criteria. Inclusion criteria were: 1)
publications from 2010 to 2025; 2) peer-reviewed
articles or official government/organizational reports;
3) direct relevance to nursing practice, workforce, or
education within PHC; and 4) availability in English,
Russian, or Kazakh. Exclusion criteria were: 1) stud-
ies not directly addressing nursing in PHC; 2) opinion
pieces without empirical or policy basis; and 3) dupli-
cate publications.

Selection and data extraction. Titles and ab-
stracts were screened for eligibility, followed by full-
text assessment. Relevant data were systematically
extracted and categorized into thematic domains:
staffing and workforce distribution, education and
professional development, scope of practice, policy
reforms, and integration of innovative technologies.

Data analysis. The evidence was synthesized
descriptively and compared with international bench-
marks (e.g., WHO, OECD, and ICN reports) to high-
light contextual gaps and potential strategies for Ka-
zakhstan. Special attention was given to identifying
barriers to workforce development, implications for
policy, and opportunities for implementing advanced
practice nursing (APN).

RESULTS
Staffing and Workforce Distribution

The staffing of nurses in Kazakhstan’s PHC
system is critically important for ensuring high-quality
services. Nurses are central to disease prevention,
patient care, and the management of chronic condi-
tions [1, 5]. However, despite ongoing reforms, work-
force shortages remain a persistent challenge, partic-
ularly in rural areas.

As of January 2024, Kazakhstan’s health sys-
tem employed 271,929 healthcare professionals, in-
cluding 121,082 nurses, of whom 65,204 worked at
the PHC level. At the same time, the physician short-
age amounted to 4,864 specialists, with 77% of this
demand concentrated in urban PHC facilities and
23% in rural areas [3, 4, 16]. The shortage of mid-lev-
el personnel reached 4,820. The most acute staffing
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Table 1 — Dynamics of the number of Healthcare workers in Kazakhstan’s Healthcare System (2019 — 2023)

Year Total number Num_bt_ar Number of mid-level medical
of Healthcare workers of physicians personnel

2019 179 837 51298 128 539

2020 185 757 54 095 131 662

2021 188 800 54 371 134 429

2022 191 302 55 504 135798

2023 190 644 54 987 135 657

gaps were observed in Astana c., Almaty c., Shym-
kent c., and in rural areas of Akmola, Turkestan, and
West Kazakhstan regions.

Table 1 shows workforce dynamics from 2019
to 2023. The total number of healthcare workers in-
creased from 179,837 in 2019 to 191,302 in 2022,
but then declined slightly to 190,644 in 2023. This re-
versal reflected reductions in both physicians (from
55,504 to 54,987) and mid-level personnel (from
135,798 to 135,657).

According to the Ministry of Health, approxi-
mately 75,000 mid-level personnel are employed in
PHC organizations, with 47% in rural areas. Despite
this, shortages remain significant: in 2022, the deficit
of nurses in PHC reached 3,791 [3, 4]. The imbalance
is aggravated by inequitable distribution: while urban
polyclinics average 1 nurse per 650 patients, in rural
areas the figure rises to 1:2,500. Staff turnover rates
reach 40% in some small-town facilities [1, 5].

In 2023, Kazakhstan’s medical universities
graduated ~7,000 physicians and >23,000 mid-level
personnel, while 16,500 specialists undertook addi-
tional training, including 108 abroad [2]. Yet workforce
shortages persist, especially in PHC. To address re-
tention, salaries were increased from 2020 — 2023
(by 30% for physicians, 20% for nurses). PHC ex-
penditures grew 1.5-fold, reaching 34.3% of the to-
tal healthcare budget, with projections to increase to
60% by 2025 [16].

In summary, despite moderate growth in the
total healthcare workforce between 2019 and 2022,
the decline observed in 2023 and the persistent
shortages in PHC highlight systemic vulnerabilities.
Unequal distribution between urban and rural re-
gions, high turnover rates, and continued deficits of
mid-level personnel remain critical barriers. These
trends demonstrate that without sustained policy in-
terventions, workforce imbalances will continue to
undermine equitable access to PHC services in Ka-
zakhstan.

Education and Professional Training

Kazakhstan'’s nursing education is delivered by
37 higher medical colleges and a network of univer-
sities offering Bachelor’s, Master’s, and PhD degrees
[1, 17]. Despite this progress, quality concerns per-
sist. In 2023, only 42% of medical college graduates
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successfully passed the certification exams required
for PHC employment, reflecting gaps in curriculum
design, limited clinical exposure, and insufficient em-
phasis on evidence-based practice [1, 2].

Table 2 provides a comparative overview of
nursing education across selected countries. While
Kazakhstan has adopted a three-tier university sys-
tem in line with international practice [13, 22], the
duration of study, licensing, and certification require-
ments remain less stringent. For example, in the Unit-
ed States and the United Kingdom, licensing requires
national examinations (NCLEX-RN or NMC registra-
tion) and regular revalidation every 2—4 years, ensur-
ing continuous quality control [12, 18]. In contrast,
Kazakhstan mandates certification only once every
five years, and re-certification procedures are less
rigorous [1, 17].

Recent reforms have introduced 45 standard
operating procedures regulating new nursing
functions, as well as adaptation of the Clinical
Care Classification system [16]. These measures
aim to standardize practice and align professional
competencies with global benchmarks. In 2024,
1,100 healthcare professionals, including 82 nurses,
were trained for newly established PHC facilities,
and in Q1 2024, 2,851 specialists (771 physicians
and 2,050 nurses) completed updated professional
development programs [3, 4]. These initiatives
indicate growing national attention to continuous
professional education, though full harmonization
with international standards remains an ongoing task.

In summary, Kazakhstan has made tangible
progress in expanding nursing education and intro-
ducing postgraduate training opportunities, yet certi-
fication outcomes and limited curriculum moderniza-
tion remain significant barriers. Stronger alignment
with international standards (particularly in clinical
practice hours, continuous education, and licensing
procedures) is essential to improve the competence
and autonomy of the nursing workforce [1, 17, 22].

Scope of Practice and Advanced Practice
Nursing

The development of APN is one of the most
strategic yet underdeveloped reforms in Kazakhstan’s
PHC system. International evidence confirms that
APNSs play a pivotal role in strengthening primary care,
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Table 2 — Comparative overview of nursing education in different countries

Country Education levels Duration of study Licensing .& certification
(years) requirements
Vocational college education, BC aogfgg;,ifiyeezrrss’ Mandatory certification every
Kazakhstan Bachelor’s degree, Master’s Master’s: 2 y}éars ’ 5 years, Registration with the
degree, Doctorate (PhD) Doctorate: 3 years Ministry of Health
Associate Degree in Nursing .
(ADN), Bachelor of Science in | ADN: 2-3years, BSN: | Fassing NCLEX-RN exam,
USA Nursing (BSN), Master of Science | 4 years, MSN: 1.5-2 License IE)enewaI ove 814
in Nursing (MSN), Doctor of years, DNP: 3-4 years ears ry
Nursing Practice (DNP) y
Bachelor of Science (BSc) in Registration with Nursing and
United Nursing, Master of Science (MSc) | BSc: 3 years, MSc: 1-2 Midwifery Council (NMC),
Kingdom in Nursing, Doctorate (PhD) in years, PhD: 3-4 years | Practice confirmation every 3
Nursing years
Vocational training (Ausbildung), Ausbildung: 3 years, State license upon
Germany Bachelor’s degree, Master’s Bachelor’s: 3-4 years, | completion of education, No
degree Master’s: 1-2 years mandatory re-certification
State Diploma in Nursing (Dipléme DEI: 3 years, Registration with the
France d’Etat d’Infirmier), Bachelor’s de- Bachelor’s: 3 years, National Nursing Council, No
gree, Master’s degree Master’s: 2 years mandatory re-certification
Bachelor’s degree in Nursing Bachelor’s: 3.5 years, | Registration with the National
Finland (Registered Nurse), Master’s Master’s: 2 years, Agency Valvira, Continuous
degree, Doctorate (PhD) Doctorate: 4 years education requirements

particularly where physician shortages are acute. In
countries such as the United States, Canada, the
United Kingdom, and Finland, APNs are formally
authorized to independently diagnose and manage
common conditions, prescribe medications, and
provide long-term follow-up for patients with chronic
diseases [12, 18, 21]. Their integration into PHC
teams has been associated with reduced hospital
admissions, improved patient satisfaction, and more
cost-effective healthcare delivery [10, 11, 24].

In Kazakhstan, APN implementation remains
at an early stage. By the end of 2023, only 14 of 37
state polyclinics in Almaty (37.8%) had introduced
independent consultations by APNs, accounting for
just 0.4% of the city’s nursing workforce [1, 2]. This
extremely limited uptake underscores several systemic
barriers: the absence of a robust legal framework
defining APN responsibilities, lack of structured
postgraduate pathways, insufficient inclusion of
advanced clinical competencies in curricula, and
limited awareness among healthcare managers and
the wider professional community [6, 7].

Nevertheless, recent initiatives indicate
progress. In 2024, the share of nurses working with
expanded competencies increased by 18% compared
to 2022. Five new professional development
programs were launched at leading universities,
training over 1,200 specialists in new PHC functions
[17]. Simultaneously, 15 clinical nursing guidelines
were introduced to support task-shifting and expand
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nurses’ professional roles [16]. These guidelines
represent a milestone in the institutionalization of
APN within Kazakhstan’s PHC system

Looking ahead, scaling up APN requires a
comprehensive and multi-level strategy. Priority steps
include aligning national legislation with international
standards [22], updating educational programs to
integrate advanced pharmacology, diagnostics, and
leadership skills [17, 22], and establishing formal
licensing and certification procedures for APNs [1,
17]. Equally important is raising awareness among
physicians, policymakers, and the public to ensure
acceptance of APN roles and to foster effective
integration within multidisciplinary teams [6, 7].

In summary, APN development in Kazakhstan
remains at an early stage, with promising initiatives
but limited reach. Drawing on international
experience, systematic legislative, educational, and
organizational reforms are necessary to fully unlock
the potential of APNs in expanding access, reducing
physician workload, and enhancing the overall quality
of PHC.

Contemporary Challenges and Policy Directions

Despite reforms, challenges persist. Surveys
indicate that 68% of nurses are dissatisfied with
discrepancies between workload and compensation,
and 59% report low motivation [25]. By early 2024,
Kazakhstan’s workforce totaled ~272,000 healthcare
professionals, including >81,000 physicians and
~191,000 mid-level personnel. In the same year,
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universities produced 10,500 graduates, ~50%
more than previous years [2, 17]. However, systemic
barriers remain: narrow functional responsibilities,
weak career pathways, and limited integration of APN
into PHC. Compared to countries such as the United
States, the United Kingdom, and Finland, where
nurses independently manage chronic conditions,
Kazakhstan’s nursing scope is still restricted.

Policy innovations are underway. In 2024 —
2025, >94,000 state educational grants were allocated
(78,200 bachelor’s, 13,100 master’s, 2,900 doctoral)
[16]. Doctoral programs in nursing are now active in
Astana Medical University, KazNMU, and Karaganda
Medical University, supported by the AccelEd
project. For practicing nurses, one-year master’s
programs are offered by AMU, KazNMU, Semey
Medical University, KazNU, and the Higher School of
Public Health [17]. Innovative educational practices
include simulation centers, distance learning, and
telemedicine, improving access for rural nurses.
Mentorship programs support young professionals,
reducing turnover [17]. In 2023, 2,650 nurses were
trained under the DNCHR program, while 29,000
mid-level personnel received training funded by local
authorities [16]. In 2025, the Ministry of Health of the
Republic of Kazakhstan declared the Year of Primary
Health Care, introducing mandatory continuing
education and integration of digital technologies and
electronic medical systems into practice [16]. These
initiatives aim to improve workforce sustainability,
enhance nursing competencies, and strengthen PHC
delivery nationwide.

In summary, while Kazakhstan has expanded
training capacity, increased state funding, and
launchedinnovative programs, persistentbarriers such
as workforce shortages, limited functional autonomy,
and uneven distribution of resources continue to
constrain progress. Addressing these challenges will
require not only financial investment but also systemic
reforms aimed at strengthening professional roles,
aligning education with international standards, and
ensuring equitable access to nursing services across
all regions [1, 16, 22].

DISCUSSION

The results of this review demonstrate
that Kazakhstan has made important progress in
strengthening nursing within its PHC system, yet
systemic barriers continue to constrain its potential.
Workforce shortages remain the most pressing
challenge, particularly in rural regions where nurse—
patient ratios may exceed 1:2,500, compared with
1:650 in urban settings. Such imbalances mirror global
findings that insufficient nurse staffing is associated
with poorer patient outcomes, higher hospitalization
rates, and increased professional burnout [1, 5, 12].
Despite gradual increases in salaries and investments
in PHC, high turnover and uneven distribution of
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personnel persist, indicating that financial incentives
alone are insufficient to stabilize the workforce [16].

Educational reforms, including the
establishment of bachelor’s, master’s, and doctoral
programs, the adaptation of the Clinical Care
Classification system, and the introduction of 45
standard operating procedures, mark a significant
step toward modernization [16]. Nevertheless, the
fact that only 42% of medical college graduates
passed PHC certification exams in 2023 highlights the
persistence of substantial gaps in practical training
and quality assurance [17]. International comparisons
show that countries with stringent licensing and
revalidation systems maintain consistently higher
workforce competence [12, 18]. Kazakhstan’s five-
year certification cycle, although improving, still lags
behind these benchmarks and limits the pace of
professional development [1, 17].

The introduction of APN represents one of
the most promising reforms, with the potential to
mitigate physician shortages and expand access to
care. However, as of 2023, only 0.4% of nurses in
Almaty were engaged in independent consultations,
underscoring the limited scale of implementation
[1, 2]. This stands in contrast to other countries
where APNs play a central role in chronic disease
management, primary diagnosis, and prescribing
[12, 18, 21]. Barriers to APN development in
Kazakhstan include insufficient legislative support,
lack of structured postgraduate pathways, and limited
professional awareness [6, 7]. Without addressing
these factors, APN risks remaining a marginal rather
than transformative innovation.

Policy initiatives such as the expansion of
state educational grants, the launch of doctoral
programs in nursing science, and the integration
of digital technologies in both practice and training
reflect genuine commitment to reform [16, 17].
The declaration of 2025 as the Year of Primary
Health Care demonstrates political will to prioritize
this sector [16]. However, international experience
indicates that fragmented measures cannot yield
sustained improvements without comprehensive
and coordinated strategies that integrate workforce
redistribution, educational modernization, and legal
empowerment of nurses [22, 25].

This review is limited by its reliance on
published and official data available up to September
2025. Consolidated statistics for 2024 — 2025 were
not yet released at the time of writing, which restricted
quantitative analysis of the most recent workforce
dynamics.

CONCLUSION
The analysis of nursing in Kazakhstan’s PHC
system shows that, despite visible achievements,
systemic barriers continue to limit progress.
Persistent workforce shortages, particularly in
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rural areas, high turnover, and uneven distribution
undermine equitable access to primary care. At the
same time, the expansion of education at all levels,
the introduction of innovative teaching methods such
as simulation and telemedicine, and the gradual
implementation of Standard Operating Procedures
and clinical guidelines reflect tangible advances in
the professionalization of nursing.

Further development of the system requires
a comprehensive strategy that simultaneously
addresses workforce retention and redistribution,
modernization of nursing curricula, and reinforcement
of certification standards in line with international
benchmarks. Equally important are legislative and
organizational reforms aimed at institutionalizing
advanced practice nursing and expanding the
functional autonomy of nurses within multidisciplinary
PHC teams. The integration of digital health tools and
lifelong professional development will ensure that
nurses remain adaptable to the evolving needs of the
healthcare system.

By combining sustained investment, policy
reforms, and international collaboration, Kazakhstan
has the potential to transform its nursing workforce
into a driving force for stronger, more equitable, and
higher-quality PHC.
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BeedeHue. [lepBnyHas MeOuKo-caHWTapHash MoMowpb sBnseTca 6a3oBbiM  3BEHOM CUCTEMbI
34paBooxpaHeHus, obecnedrBaLLM JOCTYMHOCTb U HEMPEPBLIBHOCTb MEeOULMHCKUX ycryr. CecTpuHckoe
Oeno urpaeT KYeBYK pofb B MPOMUIIAKTMKE, YXO4Ee M COMPOBOXAEHUN XPOHUYECKUX 3aboneBaHumn.
HecmoTpsa Ha pedopmbl B 3apaBooxpaHeHuu, B Pecnybrivke KasaxcTaH COXpaHAHTCHA 3HAYUTEMbHbIE
npobrembl: KagpoBbIv AeduunT, aucbanaHc pacnpegeneHns cneLmannucToB, HegoCTaTovHasa NoAroTOBKa U
OrpaHVYeHHbIE KapbepHbIE BO3MOXHOCTMW.

Llenb. AHann3 COBPEMEHHOIO COCTOSHUS CECTPUHCKOTO Jena B CUCTEME MNEPBUYHOW MeOUKo-
caHuTapHo/ nomowm Pecnybnukn KasaxcTaH, BbISIBIEHWE KNOYeBbIX OapbepoB U 0003HayeHve
NepCneKkTUBHbLIX HAMPaBeHUA Pa3BUTUS.

Mamepuanbl u mMemoodsbl. BeinonHeH 0630p HOPMAaTUBHbIX OOKYMEHTOB, CTATUCTUYECKMX OAaHHbIX
MuHucTepcTBa 3gpaBooxpaHeHus Pecnybnvku KazaxctaH, a Takke nybnukaumnmn B peLeH3npyeMbixX XXypHanax
(2010 — 2025 rr.). MNpoBeaeHo comnocTaBrneHME C MEXAYHAPOAHbLIM OMbITOM BHEAPEHWSI pPaCLUMPEHHOM
CECTPUHCKON NPaKTUKW.

Pesynbmambi u obcyxdeHue. B KasaxctaHe paboTaeTt okono 121 000 mencectep, 13 HUX 65 000 — B
cUcTeMe NepBUYHON MEeAUKO-CaHUTapHOW NOMOLLM, Npu 3TOM coxpaHsieTcs gedmunt 3 800 cneumannctosB
cpeaHero 3BeHa. B cenbckux panoHax 1 mepgcectpa obenyxuBaeT oo 2 500 mauMeHToB, YTO BeAeT K
npodeccuoHansHoMy BeiropaHuto. C 2020 no 2023 r. 3apaboTHasa nnata ysenuyunacb Ha 20%, BHegpeHo
45 cTaHOapTHbIX OMNepauvoHHbIX Mpouedyp W pacwvpeHbl Maructpatypa u PhD-nporpammel. OgHako
OONsl MPaKTUKN pacLUMPEHHON CECTPUHCKOM ponn octaetca Huskow: B Anmatel nuwb 0,4% mepcectep
KOHCYIbTUPYIOT camocTosTenbHO. B 2024 — 2025 rr. peanv3oBaHbl HOBbIE NPOrpaMmbl 00y4eHus1, BHEOPSHOTCA
unpoBbIE TEXHOMOTUU N CUMYINSALUMOHHbBIE LEHTPbI, YTO MOCTENEHHO MOBbLILIAET KayeCTBO MOArOTOBKU U
paclmpsieT npodeccroHanbHble PYHKUMM MeacecTep.

Bbigodbl. [anbHenwee pa3BuTMe CECTPUMHCKOrO Aeria TpebyeT KOMMIIEKCHOro NoAXo4a: MoBbIEHMS
3apnnat, obHoBNeHusi obpasoBaTerbHbIX MNporpaMM MO MEXAYHapoAHbIM CTaHZapTam, paclUMpeHns
NMOMHOMOYMIN MeACEeCTEP U BHeAPEHUS undpoBbIx peLleHunin. lNogaepkka rocygapcraa U MHTerpauus ny4dwmnx
MUPOBbIX MPaKTVK NO3BONAT YKPENUTb KaApOBbIN NOTEHLUMAN 1 NOBbICUTb KAYECTBO MEAMLUHCKON MOMOLLM Ha
YPOBHE NEPBUYHOWN MEANKO-CaHUTAPHOW MOMOLLIM.

Knrouesbie criosa: nepBuYHas MeOMKO-CaHWTapHas MOMOLUb; AedUUMT MEAULUMHCKUX KadpoB;
npodeccuoHansHoe BbiropaHune; pechopma 3apaBoOXpaHeHs; MeacecTpa pacluMpeHHON NPaKTUKn

M. E. ©nstidaposa’™, Y. L. Canmabaesa’, I A. XKakcbinbikosa', A. []. KazaHeanoea? P. K. balizeHxeesa?®,
F. b. Yakkasbl', b. b. nbsicoe®, C. K. Tyneyoea’, ®. [. Kacbimosa?, M. A. bawapnaHoega®, XK. XK. Palibimky*

KA3AKCTAHOAFbI ANFALLKbI MEAULIMHATNBIK-CAHUTAPIIbIK KEMEK XYWECIHAEI MEWIPTEP
ICIHIH KA3IPT' XKAFOAUbI MEH OAMY NEPCMNEKTUBANAPDI

'«ActaHa meguunHa yHuBepcuteTi» KeAK, meliprep ici kadeapackl (010000, KasakctaH PecnyGnvkachi,
AcTtaHa K., benbitwinik k-ci, 49A; e-mail: mail@amu.kz)

2«ActaHa meguumHa yHuBepcuTeTiy KeAK, iwki aypynap kadeapackl (010000, KasakctaH Pecny6nuvkacs,
AcTtaHa K., benbitwinik k-ci, 49A; e-mail: mail@amu.kz)

3«AcTtaHa meguumHa yHuBepcuteTi» KeAK, anugemuonorus xeHe 6uoctaTtuctuka kadpegpackl (010000,
KasakctaH Pecnybnukacol, AcTaHa K., benbitwinik k-ci, 49A; e-mail: mail@amu.kz)

4«¥NTTbIK Henpoxupyprus opTanbifbl» AK (010000, KasakctaH Pecnybnvkacel, ActaHa k., TypaH aaHf., 34/1;
e-mail: fey_di@mail.ru)

5«City» knuHukacsl, »xannbl Taxipmbenik gapirep 6enimweci (010000, KazakctaH Pecnybnuvkacel, AcTaHa K.,
Bbonekbaes k-ci, 5; e-mail: marlan.b@mail.ru)

*Mepeke EceHranukbi3bl OnanaapoBa — «AcTaHa MeguumnHa yHuBepcuteTi» KeAK, meliiprep ici kadenpachi;
010000, KasakctaH Pecnybnukacbl, ActaHa k., benbiTwinik k-ci, 49A; e-mail: alaidarova.a@amu.kz

Kipicne. MeguuunHanblk-CaHUTapnblK anfawkbl KeMek — [eHcaymblK cakTay >XYMECiHiH, ipretachl,
OHbIH, KOJDKeTIMAiNiri MeH cabakTacTbifblH KaMTaMacbhl3 eTeqi. Meniprep ici — npodunakTuka, KyTiM XeHe
cosbinMarnbl aypynapabl 0akbinayabl XKy3ere acblpaTbiH Herisri kypamgac Genik. Kasakctanga »Kyprisinin
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XaTkaH pedopmanapra kapamacTaH, KaaprblK TanwbinblK, MaMaH4apAblH TEHrepiMcia opHanacybl, 6inim
Oepy canacbiHbIH XeTKiNIKCi3Aairi >kaHe Kacibn gaMyablH, LWeKTeyniniri cekingi Macenenep cakranyaa.

Makcambi. KasakctaHgarbl MeAnUUHaNbIK-CaHUTaPsbIK anfallkbl KeMekK XyneciHoe meniprep iCiHiH,
Kasipri )xafrgarblH Tangay, Herisri kegeprinepai aHbiKTay xeHe Aamy nepcnekTuBanapbiH ankpiHaay.

Mamepuandap xoHe odicmep. KasakctaH Pecnybnukacbl [eHcaynblk cakTtay MWUHUCTPIIriHIK
pecMu cTaTuCTUKanblK ecenTepi, yNTTblK HOPMaTUBTIK KyXKaTTap XoHe peueH3usnaHfFaH XypHangapgarbl
Xapusinanbimgapra (2010 — 2025 xok.) wony xxacangpl. Xanbikaparnblk ToxipnbemeH canbiCTbipMarbl Tangay
Xyprisingi.

Hamuxenep xoHe markbinay. KasakctaHga wamameH 121 MblH Meuriprep XXyMbIC iCTengi, oHbIH, 65
MbIHbI 6acTankbl MeauLUMHarbIK-CaHUTapIIbIK KOMEK AeHren yibiMaapbiHaa, ananga 3 800 opTta 6yblH MamaHb!
XeTicnenai. Aybinaplk xxepnepge 6ip meniprep 2 500-re aeniH nauneHTke KbI3MET KepCeTin, kacibn Kynaenicke
ywbipangpl. 2020-2023 xbingapsbl xanakbl 20%-Fa ecTi, 45 cTaHgapTThl onepauusnbik npoueaypa eHrisingi,
Maructpatypa meH PhD Gargapnamanapbl keHenTingi. [lereHMeH keHenTinreH npakTuka wekteyni: AnvaTbliga
Tek 0,4% meniprep FaHa gepbec keHec 6epegi. 2024 — 2025 xbingapbl xaHa okpITy baFrgapnamanaphbl eHrisinin,
LMGpPrbIK TEXHONOrnAnap MeH CUMynaAuuAnbIK opTanblkTap gambln kenegi. byn ypaictep meniprepnepgin
KociOu perniH keHenTin, JanblHAbIK canacbIH XakcapTyaa.

KopbimbiHObI. Meliiprep iciH AambITy KelleHai Tacinaepni KaxeT eTeni: eHoekakbiHbl apTTbipy, Ginim
Oepy GargaprnamManapblH Xanblkapanblk CTaHgapTTapFa CaMKec XaHapTy, MenipreprepaiH ekineTTiKTepiH
KEHENTY XaHe undpnblk Wewimaepai eHrizy. MemnekeTTik kongay MeH 03blk Taxipnbenepai MHTerpaumsinay
Ka[prblK areyeTTi HbiFaiTbIM, 6acTanksl MeAMUUHaNbIK-CaHUTapIblKk KOMEK canacblH apTTbipagbl.

Kinm ce3dep: meanuMHanNbIK-CaHUTAPUANbIK anfallKkbl KOMeK; MeAMUUHa KaaprapbiHbiH TanwbibIfFbl;
KociOu Kylo; AeHcaynblK cakTay XyMheciH pecbopmanay; KEeHENTINreH npakTuka meniprepi
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'«KaparaHobl MeauumHanblk yHuBepcuteTi» KeAK knuvHukanblk dapmakonorusi xeHe Asnengi meauumHa
kadbegpachkl (100008, KasakctaH Pecnybnukacsl, KaparaHabl k., Foronb k-ci, 40; e-mail: info@gmu.kz)

*Mro60Bb MBaHOBHa lNMuBeHb — «KaparaHabl MeguumnHanblk yHuBepcuteTi» KeAK KnnHmkanbik hapmakosorms
XXoHe genenai meguuuHa kadgegpackl (100008, Kasakctan Pecnybnukacel, KaparaHgbl k., Foronb k-ci, 40;
e-mail: piven@gmu.kz

AknapaT KenemiHiH yHeMi yIiFatobl )Xorapbl MeanumHanbik 6inim 6epy xXyneciHe oKy NPOLECIH XEeTingipy,
Oinim canacblH apTTbipy, OiniM anywsiiapablH OKy YAepiciHe 3amMaHayu aknapaTtTblKk TexHonorusnapabl
€Hri3y CUSKTbI MaHbI3abl MiHAETTepAi XykTengi. Onapra MynbTUMeOusnbIK Npe3eHTaumsnap, CTyaeHTTepain
pedepaTTbIK KyMbICTaphbl, 3NIEKTPOHALIK Binlivm 6epy pecypcTapbl kaHe MaH 6olbiHLLIAa aknapaTTblk KaMTamMachI3
eTy XaTtafbl.

dapmakonornss — MeguuMHanbIK xaHe dapmaueBTuKanblk 6inim Gepygeri Herisri neHaepaiH Gipi.
[acTtypni okbITy 84icTepi, Mbicarnbl, 4apiCTep MeH ceMuHapnap, CTy4eHTTepAiH NpakTuKanblK AanbIHObIFbIHbIH
XKETKINIKTI AeHreniH apganbiM KamTamachl3 eTe bepmenai.

CtyneHTTepaiH «®apmakonorvs» MoHi OoMblHWA AalblHObIK canacbiH  apTTblpy MakcaTbliHAa
kadbeapaaa aknapaTtTblK TEXHOMNOrMsINap eHrisinyae. AknapaTtThlK TEXHONOrnsinapabl oKy NpoueciHae KongaHy
hapmakonornsiibl MeHrepyAin, TMiMAiniriH apTTeipbin, 6onalwak MaMmaHgapabiH canarnbl AaspribifbiHa biKnan
eTeni. byn 6inim 6epy TyxbipbiMgamachkl hapMakonorMsiHbl OKyFa AereH MOTMBaLUS MEH Kbi3bIFYLUbIbIKTbI
apTTblpyFakarganxacangbl. CoHgan-ak, CTyAeHTTepAiH TaHbIM KOKKMEriH KeHenTin, onapabiHxabapaapnbifbiH
apTTbipaabl. MIHTennekTyanablk kabinetrep — Tangay, cMHTe3gey, abcTpakuuanay, xannbinay, canbiCTbipy
Jafrgbinapbl AamMmuapl.

OcblifaH GannaHbICTbl 6ernceHai OKbITY 84iCTEPIHE KbI3bIFYLUbINbIK apThin Keneqi, onapaplH ilWiHae case
study agici epekwe opbiH anagbl. Case study agici MmeaMumHanbik Oinim 6epyae KNMHUKanNbIK onnay MeH
WwewiMm Kabbingay garabiiapblH KanbiNTacTblpy YLWiH KEHIHEH KondaHbinaabl. byn aaic HakTbl KNMMHUKanNbIK
Xargannapgbl Tangayra HerisgenreH, on aHanuTuKanblK oinayabl AaMbiTyFa, WewiMm kabbingay kabineTiH
XeTingipyre xeHe Teopusanblk 6iniMai NnpakTnkaga kongaHyra biknan etegi. Ocbl Makanaga apmakonormsiHbl
OoKbITyAa case study aficiH kongaHy MyMKIHAIKTEpPi, OHbIH, apTbIKWbIIbIKTApbl MEH KEMLUINIKTEpPi, CoOHAan-ak
COTTIi Xy3ere acbIpy yirinepi kapactbipbiniagbl.

Kinm ce30ep: case study; chapmakonorusi; oKy; KnuHukanblk onay; 6enceHai okbiTy agicTepi; wewim
kabbingay gargbinapsbl

KIPICTE

dapmakonorns-TeopusnblK  FbinbiMgapabiH,
OEepeKkTepiH  KMMHUKanblK  NpakTUKameH,  aCi-
pece apmakoTepanusiMeH OipiKTIpETIH MynbTu-
ONCUMMIMHAPIBIK FbIfbIM XX8HE KapKblHObl OaMblrn
Kene >xaTkaH Meauko-buonornanblk naHaepaiH Gipi
6onbin Tabbinagbl [8, 9, 10]. dapmakonornsiHbIH
npakTvkanelk MeguumMHa MeH dapMaumsa  yLiH
MaHpbI3bl ©Te 30p, 6WTKEeHi on Aapi-4opMekTepai
yTbiMAbl NavpanaHy apkblibl MeguuuMHarnblK XoHe
hapmaueBTMKanblK KOMEK KepceTy canacbliH Xak-
capTyfa biknan etegi [6]. [Jopi-GopMeKTepMEH XXYMbIC
MeauuMHanblK xxaHe (bapmaueBTUKanblK Kbi3MeTKep-
nepaiH Ky3blpeTiHAe axblpamac XeHe eTe MaHbI3abl
KOMMOHeHT 6onbin Tabbinagsbl [5, 7, 11].
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Oopinik npenapaTTtapgbl KONAaHy YakTbibl
OHAEeneTiH >X8He  TONbIKTbIpbINATblH  KenTereH
KNUHMKAnbIK YCbIHbICTAPMEH, CTaHAapTTapMeH, Oyin-
pblkTapMeH peTtteneai. DapmakonormsiHbl OKbITY OCbl
Ky)KaTTapMeH HaKTbl yinecTipinyi kepek [13, 16]. ap-
Makonorns OOMbIHLIA aknapaT KenemiHiH ygemeni
yJIFatobl OKbITYLWbIHbIH angblHa negarorvkanbik npo-
LeCTi XKeTiNgipy XeHiHae eneyni MiHOeTTep KoAabl.
MyHbIH 68pi OCbl MOHAI OKbITYAA KoNAaHbINAaThIH GiniM
Oepy TexHonornsinapbliHa Genrini 6ip i3 kanabipagbl
)KOHE OKbITyfa WMHHOBAUUANbIK TOCINAEPAl eHrisyai
Tanan eteq,.

dapmakonoruanelk  Ginim  Oepyge  y3ak
yakbIT Bovibl AaCTypni OKbITy aici 6ackim 6onbl.
Ananga, 6yn aic XeTKiniKTi TMiMai emec, eUTKEHi on
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CTyOEeHTTepre akageMusnblk ynrepiMmai kakcapTyra
kemektecnengi. OcbifaH  0GalinaHbICTbl  COHFbI
Xblngapbl OKbITYAblH opTypni aaictepi ©enceHai
Typae eHrisinyge [12, 14, 15].

MeguuuHanblk >kofapbl OKy OpbIHAAPbIHbIH
CTyOEeHTTepiHe Teopusanblk 6asaHbl faHa eMec,
COHbIMEH KaTap MpakTuKanblk Aarabinapabl AaMbITy
MYMKIHAIrH KaMTamacbl3 eTeTiH aaicTepai eHrisy
Macereci epekile e3ekTi 6onbin Tabbinagbl, ONTKEHI
MeavuMHa MamaHgapblHa KombinaTblH 3aMaHaym
TananTtap TepeH 6inimai faHa emec, COHbIMeH Bipre
Oyn Oinimagi HakTel Taxipubene TuiMAI KongaHy
MYMKIHAIrH e 6ingipeai. binim 6epy npoueciHib, 6yn
TYXbIpbiMAaMacbl MOTUBALMSHbI, (dapMaKonornsiHbl
3epTTeyre Kbi3blFyLUbINbIKTLI  AaMbITyFa  >kaFgan
Xacayra MyMKiHOik ©Gepepi. BiniM anywbiHbIH OW-
epici ,aknapatTbifbifbl KeHenedi. VIHTennektyangbl
dyHKUMANap — Tangay, CuHTes3, abcTpakuus,
Xannbinay, canbICTbipy 4aMUAabl.

OcblfaH 0arnaHbICTbl NpakTUKanblK Aardbl-
napabl ambITyFa biknan eTeTiH OKbITyAblH eH TUiMAi
apicTepiHiH Gipi case study agici 6onbin TabbNagbl
[3, 4]. Case study agici — HaKTbl XarFgannapabl LeLy
apKblNbl  OKbITyFa HerisgenreH 6enceHpi npobne-
ManblKk-cuTyaumanbelk Tangay oagici [1]. Case study
SAiCiH KongaHyablH, Heri3ri MakcaTbl CTYAEHTTepAiH,
aHanuTUKanbIK XXaHe KIMHUKanbIK OnnaybliH, KOM-
MYHUKaTUBTIK OafrfblnapblH, COHOAan-aK kaTenikrep-
re CblHM Ke3kapacbiH OaMbiTy ©onbin Tabbinagpl.
Byn agic 6ykin enemHiH MeguuuHanbIK XoFapbl OKy
opblHAapbiHAa OKy cabakTapblH eTkidyae GenceHai
KkongaHbinagp! [2].

byn 3eptreyaiH makcatbl — KaparaHgbl
MeauumHanblK YHUBEPCUTETIHIH KrMHUKanblK doap-
MaKkonoruns xxsHe ganengi meguumnHa kacgegpacoiHaa
«Kannbl megnumHay 6inim 6epy 6argapnamachiHbIH
2 KypC CTyAeHTTepiHae «ap-makonorus Herisgepi»
NaHiH oOkbITyaa case study agiciH KongaHydblH
TuimainiriH 6aranay.

MATEPUAINOAP XOHE 9ICTEP

Hepekrepai  XuHay  CTYAEHTTepAiH  exi
TOObIHAA Xypridingi. 3epTTeyre «>Kannbl MmeguumHay
akynbTeTIHIH 2 KypCbliHaH 127 CTyAEeHT KaTbICThbl.
OnapabiH 69 cTyaeHTi SKCNepUMEHTTIK TONThbI Kypar,
case study apgiciH KongaHa OTbIpbIN  OKbITbINAbI
(apanacy To6bl). Bakbinay TOObIHbIH KanfaH 58
CTyneHTi case study agiciH kongaHbam pacTypni
apictep GovbiHWAa OKblAbl. KongaHbinatblH OKbITY
dpopmMachkIHbIH TUIMAINIriH GaFanay ywiH gepekTepai
XuHayAblH cananblk (case study aaici cabakrapblHaH
KeWiH CTyOeHTTep >XasfaH accenep) oHe caHAblK
(kopbITbIHAbLI BaFanap MeH eMTUXaH XYMbICTapbIHbIH
HaTwXenepi) agicTepi nanganaHbingpl.

OKCNepuUMEHTTIK  TON CTyAeHTTepi >kasfaH
accenep okblTydarbl case study agiciHiH TMiMainiriH
Oaramay MakcaTblHO4a Tangangbl. Tangay Oyn
afic neHAi TYCiHyAI TepenaeTyre, npakTuKanblk
JaFgpinap MeH CblHM  ovnaydbl JambITyFa  KaH-
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WwanblKkTbl  blKkNan eTeTiHiH aHbikTagbl. CoHpan-
aK, Oakblnay >XoHe SKCMEepPUMEHTTIK TonTapAarbl
CTYOEHTTEPAiH EMTUXaH XYMbICTapbIHbIH HOTUXENepI
Tangangel, O6yn martepvangbl urepy [OeHreniHgeri
arblpMaLlublfbIKTapabl XeHe case study agiciH konga-
Hy TuimginiriH 6aranayra MyMKiHA K 6epai.

HOTUXENEP XXOHE TAJKbINAY

>KasblinFaH accenepain, Tangaybl,
ctypentTepaid, 100%-bl  kencTepai 3epTTereHHeH
KeWiH naHAi TYyCiHyAiH anTapnblKTan XakcapfaHbIH
atan eTTi. Case study agici npenapaTTapablH acep
eTy MexaHu3MOEpiH, >XaHama oceprepiH, 6acka
npenapaTrapMeH e3apa 9pPEKETTECYiH XoaHe nauu-
EeHTTepdiH >KeKke epeKLWernikTepiH eckepy Typanbl
GinimaepiH TepeHaete TycTi. CTyoeHTTEp kencrep-
Oeri  cypaktapgblH, HakTbl KypbifbiMbl  NOTMKanbIK
XXOHe CblHW ounnayabl AambiTbin, Adpi-AspMmekTepai
o3 OeTiHWe TaHOayFa XaHe LWeLliMaepiH Herisgeyre
MYMKiHAiK OepeTiHiH atan eTTi (1 cypeT).

Kenctep cTyaeHTTepre TeopusnblKk Marte-
puangbl Xakcbl TYCIHYre >aHe OHbl iC Xy3iHae
KonaaHyra kemekTecTi. Kerictepae yCblHbINFaH HakTbl
Xargannap oKy npoueciH UHTEPaKTUBTI eTce, HaKTbl
Xargannapabl Tangay aknapaTtThl XKakCbl ecTe cakTa-
yra biknan etTti. CtyaeHtTepaiH 100%-b1 case study
aAici TeopusnbIK TakbIpbiNTapAbl XaHa KblpblHAH Ka-
payfa XeHe TeOopusiHbl MpakTukameH GarnaHbICTbl-
pyfFa KEMEKTECKEHIH aTan eTTi.

92% >xarpaiga OoacTypni ogicTep MeH case
study epiciH kongaHa oTbIpbin, Matepuangbl Gekity
anTapnblkTan Kywwengi. Keictepgi oky aCTypni OKbITY
apicTepiHe KyHAbl kocbiMwia 6onapbl. Ockl Tecinaepain
YVneciMi xaH-aKTbl XoHe TniMai Ginim 6epy opTacbiH
KanblinTacTblpadbl , MyHAa OSCTYpNi aaicTep apKbibl
anblHFaH Teopusnblk OiniM TepeHradeTinin, kencTepai
Tangay apkbinbl HAKTbl XXafgannapaa KongaHbinaabl.

Ananga, ctyaeHTTepaiH42%-bixargannapnbliy
Kypaeniniri  MeH  TyCiHikci3giriveH 6annaHbICTbl
KublHObIKTapFa Tan Gongbl. byn ctyneHTTepaiH Oip
OeniriHiH TeopusAnbIK AanblHAbIFbIHBIH, XXETKIMiKCi3airiH
aHblkTagbl, Oyn oKy npoueciHe Genimpenyaeri
KeHINci3aik neH KnblHAbIKTapabl TyablpAbl. [lereHmeH,
MYHOAN KMbIHOBIKTap CTYAEHTTEPAi KOCbIMLLA aknapat
Ke3aepiH i3geyre KeHe OHTaWnbl Wewimaepai Tady
YWiH TonTa XyMbIC icteyre wutepmeneqi. CaHgbik
aepekrepaiH HoTwkenepi (2 cypert) case study agici
KongaHblnFaH TtonTa oky ynrepiMmi 96%, an agicci3
TonTta 81% OonfaHbiH KepceTeai. Ykcac AepekTepai
opTtawa 6banngaH ga kepyre 6onagbl, case study
aAici KonaaHbinFaH TonTafbl optawa 6ann 87%, an
[acTypni agic OoMblHLWIA OKbliFaH TOMTbIH OpTalla
bannbl 78% kypagbl. Case study agiciMeH okbiFaH
TONTafbl YNrepimMHiH, cananblk kepceTkiwi 97% kypa-
Obl, an apgiccia Tonta (86%) Kypan KepceTKiTeH
11%-TemeH 6onabl. AnbiHFaH ManimeTTep case study
S[iCiH KongaHa OTbIpbIN OKblFaH CTYAEHTTep anfaH
GinimagepiH NoH BoMbIHLWA KOPbITbIHABI aTTecTaTTay-
OaH eTy KesiHAe Tuimaipek KongaHfFaHblH kepceTeqi.
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100% 100%

KedcTepai 3epasnereHHeH
KeliH nadal TyCivy s3repal

Ma Y TYCIHYTE KBMEKTECT
EW= 100% 100%
miow
1 cypet — Occe aHanu3bl
KOPbITbIHAbI
Takblpbin ~ GOMbIHWIA  XKYPri3inreH  3epTrey

OHbIH ©3eKTiniriH pactagbl. OkbITyaa XoHe Kaciou
Ky3bIPEeTTiNiKTiH KanbinTacyblH Gafanay YLiH KeWnc-
Tepai KonaaHy >kakcbl HoTWke OepeTiHi aHbIKTanabl.
«dapmakonorus Herisgepi» NaHiH okpITyAa case study
9MiCiH KonaaHy TeopusnbIK BinimMai TepeHaeTyae XaHe
CTYOEHTTepAiH MpakTukanblK AafdbifapbiH OAMbITY-
Oa 63iHiH, TMIMAINIiriH kepceTTi. JKCNEPUMEHTTIK Ton
CTYOEHTTEPIHIH accenepiH Tangay HaTwkenepi Katbl-
cywbinapabid, 100%-bl NeHAi TyCiHyAiH akTaprbIKTam
KakcapfaHbliH KepceTTi. CTyoeHTTep KencTepMeH
XKYMbIC iCTey onapfa npenapatTapgblH acep ety me-
XaHU3MOepiH, XaHama oceprnepiH, 6acka npenpar-
TapMeH e3apa apeKeTTECYiH aKCblpak TYCiHyre, COH-
Jan-ak nauneHTTepaiH XKeke epekLlenikTepiH eckepyre
MYMKiHA K 6epeTiHiH atan eTTi. byn Tecin aHanuTuka-
NbIK )X8He CblHW onnayapl AambITyFa biknan eTTi, co-
HbIMEH KaTap KINMHUKanbIK Xafgannapga HerisgenreH
Wwewim kabbingay garabinapbiH XKakcapTTbl.

CaHfbIK gepeKkTep COHbIMEH kaTap case study
9[iCiHiH OH @cepiH pacTangpbl. AKCNEePUMEHTTIK TonTa
ynrepim KepceTkiwTepi bakbinay TobbiHa kaparaHaa
Xofapbl, byn case study agici npakTukanblk argamn-
napga Teopusnblk Oinimai  TviMAgipek konpaHyfa
blKNan eTeTiHIH KepceTeai.

Case study agici Teopusinbik maTepunangbl Te-
peH, TYCiHyre anTapnblkTan biknan eteqi, CTyqeHTTep-
re hapmakonorusiHblH, Herisri acnekTinepiHe Hasap
ayfdapyfa KemekTecei, OHbl KOr KeTiMAi )KeHe TYCiHiK-
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KedCTEp TEOPHANLIE,
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OKbITYOBIH, &packiHaafbl
TakKbl pbiNnTapabl TYCiHy

KedcTepai 3epaenereq e
KHBIHABIKTEPD TYBIHAS Ok

: s Ma 7
MeH BekiTyae TyCiHik
aarepgi me ?
92% 42%
8% 58%

Ti eTeqdi. [JocTypni OKbITY afiCcTepiMeH ymnneckeHae,
TeopuAnblk 6iniM TepeHAETININ, HaKTbl Xafgannapabl
Tangay apkbinbl KOMAaHbINAaTbIH KaH-XakTbl Binim
Oepy opTacbiH KanbinTacTelpagbl. Ananga, case
study ogiciH coTTi uHTerpauusnay YWiH CTYOEHT-
TepAiH cananbl TeopusnblK AaWbIHOBIFBIH KamMTamMa-
Cbi3 eTy KaxeT. KerncTepMeH XXyMbIC iCcTey KesiHae
Kenbip CTyOoeHTTepAiH anablHaa TypFaH macenenep
apicTi kongaHbac OypbiH Teopusanblk Herisgepai an-
OblH ana MeHrepyaiH MaHbI3gblnbIfbiH KepceTesi.

Ocbinaniwa, case study agici gacTypri OKbITy
aficTepiHe KyHAObl KocbiMwa Gornbin Tabbiaabl, 6yn
CTyAeHTTepaiH b6iniMiH TepeHaeTyre faHa emec, co-
HbIMEH KaTap onapAblH MeavuMHaga TabbICTbl KaCi-
OU KbI3BMET YLUiH KXKETTi NpakTUKanbIK AafabinapbiH
OambITyFa MyMKiHAIK 6epeqi. Kenc-Tanceipmanapabl
wewy 6Ginim anywbsinapdbiH CblHA OWNnayblH AaMbl-
TyFa MyMKiHAiK 6epeni, ManimaenreH MacereHi wewy
KesiHae urepyre MyMkiHAiK ©epeTiH 6enrini Gip Ginim
KELLEeHiH >yrenengi. ©paic kacibn cayaTTbiNbIKTbl,
coHpawv-ak O6iniMHiH, gargbiapgbld GipblHFalk  ke-
WeHiH kanbinTacToblpagbl. Case study ogici 6Ginim
anyLwblnapgbiH, OKy-TaHbIMAbIK KbI3BMETIH XXaHOaHabl-
pyaOblH XeHe orapablH Kacibn Ky3bIpeTTiniriH apTTbl-
pyablH TMiMAi aaici 6onbin Tabbinaabi.

AemopnapdbiH yneci:

L. C. Kanuesa, J1. W. MNueeHb, T. B. Kum —
3epTTeyaiH TyXblpbiMaamackl MEH AM3aliHbl, pefak-
uuanay.
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Sh. S. Kaliyeva’, L. I. Piven', T. V. Kim', M. T. Tusenova’, T. L. Nikolayeva’
FEATURES OF THE APPLICATION OF THE CASE STUDY METHOD IN THE STUDY OF PHARMACOLOGY

'Department of Clinical Pharmacology and Evidence-based Medicine of Karaganda Medical University NC
JSC (100008, Republic of Kazakhstan, Karaganda c., Gogolya str., 40; e-mail: info@qmu.kz)

*Lyubov Ivanovna Piven — Department of Clinical Pharmacology and Evidence-based Medicine of Karaganda
Medical University NC JSC (100008, Republic of Kazakhstan, Karaganda c., Gogolya str., 40; e-mail: piven@
gmu.kz

The progressive increase in the amount of information dictates serious tasks for the higher medical
education system to improve the educational process, improve the quality of education, and introduce modern
information technologies into the educational process of students (multimedia presentations of lectures and
student abstracts; electronic educational resources; information support for the discipline).

Pharmacology is one of the key disciplines in medical and pharmaceutical education. Traditional
teaching methods, such as lectures and seminars, do not always provide a sufficient level of practical training
for students.

In order to improve the quality of student training in the academic discipline «Pharmacology», information
technologies are being introduced at the Department of Clinical Pharmacology and Evidence-based Medicine
of Karaganda Medical University NC JSC. The use of information technology in the educational process
increases the effectiveness of the study of pharmacology, leads to improved quality training of future specialists.
This concept of the educational process allows creating conditions for the development of motivation and
interest in the study of pharmacology. Horizons and awareness are expanding, such intellectual functions as
analysis, synthesis, abstraction, generalization, and comparison are developing.

In this regard, there is the increasing interest in active teaching methods, among which the case study
method occupies a special place. The case study method is widely used in medical education to form clinical
thinking and decision-making skills. The case study method is based on the analysis of specific clinical cases,
which contributes to the development of analytical thinking, decision-making ability and the application of
theoretical knowledge in practice. This article discusses the possibilities of using the case study method in
teaching pharmacology, its advantages, disadvantages and examples of successful implementation.

Key words: case study; pharmacology; learning; clinical reasoning; active learning methods; deci-
sion-making skills

Ll. C. Kanueea', J1. U. MNueeHb™™, T. B. Kum', M. T. TyceHoea’, T. J]1. Hukonaeea’

OCOBEHHOCTU NMPUMEHEHUA METOOA CASE STUDY NPU U3YYEHUUN ®APMAKOJIOMMUA

'Kachenpa KnmHM4eckon hapmakonornm u gokasartensHon meanumHel HAO «KaparaHavHckuii MeguumuHCKIn
yHuBepcuteT» (100008, Pecnybnuka KasaxcrtaH, r. Kaparanga, yn. Norons, 40; e-mail: info@gmu.kz)

*IMro60oBb MBaHOBHa lNMuBeHb — kadeapa KIMHUYECKO hapMakosiornn u gokasaTtenbHon meguumHsl HAO
«KaparangnHckmnii megmnumHckmnii yHuBepceuteTy; 100008, Pecnybnuka KasaxcraH, r. Kaparanga, yn. orons,
40; e-mail: piven@gmu.kz

MporpeccnBHoe yBenuueHne obbemMa MHOPMAUUN OUKTYET CUCTEME BbICLUETO MEOMLMHCKOro
obpasoBaHMsA cepbes3Hble 3aJayvn Mo COBEPLUEHCTBOBAHMI Y4ebHOro mpolecca, MOBLILWEHUIO KavyecTBa
06pas3oBaHMs, BHEOPEHNE COBPEMEHHbLIX WH(OPMALMOHHLIX TEXHOMOrMi B obpasoBaTeNbHbIA Mpouecc
yyawmxcs (MynbTUMeAuiHble MNpe3eHTauuMn nekuun n pedepatMBHbIX paboT CTYAEHTOB; 3NEKTPOHHbIE
obpasoBaTerbHble pecypchbl; MHPOPMaLMOHHOE obecneyvyeHne UCLMMNIINHDI).

dapmakornorus ABnsieTC OQHON U3 KMYEBbIX AUCUUMIIMH B MEOULMUHCKOM U hapMaueBTUYECKOM
o6pasoBaHMK. TpaaMUMOHHbIE METOAbLI 0OYYEHMs], TaKMe Kak NEKLUN 1 CEMUHApPhI, He Bcerga obecnevmBaoT
[OCTaTOYHbIN YPOBEHb NPAKTUYECKOM NOATOTOBKN CTYAEHTOB.

C uenbto yny4lleHnst kKa4ecTBa NoaroTOBKU CTYAEHTOB Mo ydebHom ancuunnuHe «dapmakonorms» Ha
kadbeape KnMHMYeckom dpapmakonormm n gokasatensHon meguumnHel HAO «KaparaHguMHCKUIn MeanLNHCKNIA
YHUBEPCUTET» BHEAPSAITCA MH(OPMaUMOHHbIE TEXHOMNOrMn. NpumeHeHne MHOPMAaLNOHHBIX TEXHOMOrMN
B y4ebHOM npolecce NoBbIWAET Pe3yNbTaTUBHOCTb M3Yy4YeHUs hapmMakonorum, NpuBOAUT K MOBbLILLEHNIO

Meouyuna u sxonoeus, 2026, 1 185
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Ka4yeCTBEHHOW MOAroTOBKM OyayluMx crneunanuctoB. [JaHHas KoHUenuus obpasoBaTenbHOro npoecca
Mo3BONsieT co3faBaTb YCMOBMS Ans pasBUTUSE MOTMBALMKU, MHTEpeca K W3y4YeHuto dapMakonormu.
Pacwupsietca Kpyrosop, MHOPMUPOBAHHOCTb. PasBuMBalOTCA WHTENNeKTyanbHble (OYHKUMW — aHanus,
CuHTEe3, abcTparnpoBaHue, 0606LLeHNE, CpaBHEHNME.

B cBA3M ¢ 3TMM BO3pacTaeT MHTEPEC K aKTUBHLIM MeToaam obyyeHus, cpeau KoTopbix ocoboe MecTo
3aHMMaeT meTop case study. Metog case study LIMPOKO MCNOMb3yeTcs B MeQULMHCKOM 00pasoBaHumW Ans
hopMUPOBaHUS KITUHUYECKOTO MbILLMEHUS U HaBbIKOB NPUHATUS pelleHuii. MeTton case study ocHoBaH Ha
aHanu3e KOHKPETHbIX KIMHUYECKMX CryyaeB, YTO CMOcODOCTBYET pPasBUTMIO aHaNUTUYECKOrO MbILUIIEHUS,
CMOCOBGHOCTU K MPUHATUIO PELUEHUA W MPUMEHEHUIO TEOPETUYECKUX 3HAHWIA Ha npakTuke. B gaHHOM
cTaTbe paccMaTpuBalOTCst BO3MOXHOCTU NPUMeHeHUst MeToaa case study B obyyeHun dpapmakonorum, ero
npenMyLLecTBa, HeAOCTaTKN U MPUMEPDI YCMNELLHOrO BHEAPEHUS.

Knroyesnbie crioea: case study; hapmakonorusi; obyyeHune; KNMHUYECKOE MbILLMEHNE; aKTUBHbIE METO/bI
00y4YeHs; HaBbIKN MPUHATUS PeLLEHIN
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BINIM BEPY YAOEPICIHOE AKMAPATTbIK-KOMMYHUKALUANDBIK TEXHOINOIMANAPAbI
KONAAHYObIH MAHbI3bI

"MHdbopmaTmrka xeHe GuoctaTucTuka kadeapackl, KeAK «KaparaHaobl meguumHa yHuBepcuteTi» (100008,
KasakctaH Pecnyonukacsl, KaparaHabl K., Foronb k-i, 40; e-mail: info@gmu.kz)

*Apannbim MyxTtapoBHa TaxmHa — MHpopmaTtuka xeHe Guoctatuctmka kadgegpacnl, KeAK «KaparaHabl
MeauumHa yHuBepcuteTi»; 100008, Kaszakctan Pecnybnuvkachkl; KaparaHabl k., Foron k-i, 40; e-mail: Tazhina@
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MeauvumHanelK yHUBEpCUTETTEPAE 3aMaHayu aknapaTTblK-KOMMYHUKaUMANbIK TexHonorusnapgbl (AKT)
XKeHe OKbITY 9AicTepiH KongaHyablH, atan anTkaHga team-based learning (TBL) xeHe case-based learning
(CBL) cTyOeHTTEpPAi KOCinTik OKbITYFa, LWET TiNnAepiHae KOMMYHUKATUBTIK AaFablnapAbl KanbiNnTacTbipyFa XKaHe
XeKe TyIFaHbl AaMbITyFa acepi 3epTTeni.

CTyoeHTTep MeH OKbITyLbINapAblH XXayanTapbl CTaTUCTMKanbIK agictepmeH eHaenedi. MeavumHanbik
YHUBEPCUTETTIH CTYAEHTTEPI MEH OKbITYLUbINTApbIHa cayanHama xypridy apkbinbl TBL, CBL xeHe AKT agicTepiH
KongaHyablH OKy MpoUeCiHe, CTYAeHTTepAi OKbITyFa XoHe LUET TiniHae Kacidu KapbiM-KaTblHAC AaFabliapbiH
KanbINTacTblpyFa OH 8cepi aHbIKTangbl.

KonpaHbinFaH 3epTTey agictepi MeguumHanbik 6inim 6epy npoueciHae TBL, CBL xxaHe AKT aaicTepiHiH
9CepiH XaH-XaKTbl 3epTTeyre MyMKiHAIK 6epai, COHbIMEH KaTap LeT TiNiHAe KOMMYHUKaTUBTI Aaradblnapabl
KanbINTacTbIPY X8He OKyLUbITapAbIH XXeKe AaMyblHa biKNan eTy XonAaapblH aHblKTayFa kKeMeKkTecesi.

3epttey Hotwkenepi TBL eHe CBL apgictepi meH AKT kypangapbl MeguUMHanbIK YHUBEPCUTET
CTYOEHTTEPIHIH OKYy MOTUBALMACHIH apTThlpaTbiHbIH, TOATbIK XYMbICTbI TUIMAj YbIMAACTbIPYFa KOMEKTECETIHIH,
LeT TiniHaeri kacibn KapbiM-KaTblHAC OaFdblnapblH KETINAIPETIHIH XKoHe >annbl OKy MPOLECIHIH, TUiMAainiriH
apTTblpaTtbIHbIH kepceTTi. Byn agictep crygeHTTepai 6onalak kacion KeiameTke AarblHAAyAa YIIKeH MaHbI3Fa ue.

Kinm ces30ep: KOMMYHUKaUMsl; aknapaTTblK-KOMMYHUKATUBTIK  Ky3bIpETTifiK; TexHororusinap;
WHHOBaUusnap; kenc-texHonornanap; CBL; TBL

KIPICINE

Byriri TaHga MeMnekeTiMisgiH, eyponanbik
XoHe aneMAiK MHTerpaumsiCbiHa KeLly ascbiHaa LeT
TingepiH MeHrepy XXOO-HbIH Ke3 KenreH TyneriHiH
Heriari  Ky3blpeTiHiH  axblpamac Geniri  6onbin
TaHbimagbl. binim  6epy kyneciHgeri 3amaHaym
e3repicTep XoHe TYMEeKTepre aHa >argannap oKy
NPOLECIHIH Heri3ri TyXblpbiMgamarnblk, MasMyHAbl
XOHe yMbIMOACTbIPYLUbINbIK  3MEMEHTTEPIH  KanTa
Kapay KaxeTTiniriH Tyaoblpagbl. Kofam  eMipiHiH
Oapnblk cananapbiHOa WHTerpauusi npouecTepi
eTe KyLWTi Kasipri enemae LWeT Tingi KOMMyHUKauus
kabineti MeH LWeT TingepiHaeri KapbiM-KaTbiHaC
(ickepnik) margblnapbl epeklwe MaHpisfa ne Gongbl
[7]. Xanblkapanblk OannaHbicTapgblH ecyi Tinaik
emMec OarblTTarbl MamMaHgapAblH 630epiHiH kacion
MIHOETTEPIH LWeLly YLWiH WeT TiniH yhpeHyre gereH
KbI3bIFYLUBINbIFBIHBIH, apTyblHa akenai. HaTwxkeciHoe
KoacinTik-bargapnanFaH  Oinim  GepydiH  ©3eKTiniri
apTbIn, WeT Tini bonawakK MaMaHgapabl AaspnaynbiH
axblpamac beniriHe anHangbl. KacinTik-6araapnaxraH
OKbITY CTYAEHTTEpPAiH HaKTbl KaXeTTiNiKTepiH ecenke
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anyra HerisgenreH XXeHe TaHganfaH MmamaHgaHgbipy
OoMblHWA onapablH,  8pi  Kapawfbl  KbI3METIHIH
epeKLUEeniKTepiH KepceTeTiH  OKbITyAbl  Gingipeni.
backawa awnTkaHga, TiNAiK emec >KofFapbl  OKy
opblHAAPbI CTYAEHTTEPIHIH WeT TingepiH (aFbiwbiH
TiNiH), OHbIH iWiHQe MeguuMHanbIK, OanbiHObIK
OafbITTapblH KongaHa oTbipbin, MyHAaW OiniMHIH
epekweniri onapaelH, 94ebuer okyFa, LeTenaik
apinTecTepiMeH KapbIM-KaTbIHAC )Kacayfa XaHe Tafbl
Oackanapfa OarfbiTTanfaH Kkacibn KaxeTTinikTepiHe
Tikenen GannaHbICThI.

Oemek, KacinTik kOMMyHuKauusa Tini MeH
aneymeTTiK-MaAeHn OiniMai ywnecTipyai Ke3genTiH
KacinTik-bargapnanfaH  6inim  ©epydiH  MoHi  OHbl
apHaibl NoHAEPMEH, Mbicanbl, MHOPMATHKA KOHE
aFbinwblH TingepimeH GipikTipy ©onbin Tabbinagwl.
KasakcTaHabIK >kofapbl OKy OpblHAAPbIHAA OKbITYAbIH
aHa Oargapnamanapbl ocbl hakToprnapabl ecke-
pin, HerisiHeH 6onawakK MamaHgapAdblH, OHbIH
iwiHOe MeauuuHa MaMaHAapbiHbIH - NpPaKTUKanbIK
KaXXeTTinikTepiHe OafbITTanFaH KaxeTTi  kacion-
OargapnaHFaH Ky3blpeTTepdi  KanbinTacTblpy MeH
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JamMbITyabl KamTybl TWiC. AfbIfWbIH TiNiHAE OKbl-
TyAblH KOMMYHUKATMBTI KOMMOHEHTI MaMaHHbIH,
KociOM  Kbl3MeTiHiH 6acbiM  KOMMOHEeHTi  6onbin
caHanaTbIHAbIKTaH, WeT Tiningeri 6inim 6epy npoueci
TUICTi KOMMYHUKaTUBTI BarbiTka ne bonybl kepek [5].

MakcaTbl — MeguuMHa YHMBEPCUTETTEPIHOE
3aMaHayu aknapaTTblK-KOMMYHUKaUUATbIK TEXHONO-
rmanapabl (AKT) >keHe OKbITy oaicTepiH, atan
anTkaHga, team-based learning (TBL) >xaHe case-
based learning (CBL) apgicTepiH kongaHyabiH
CTYAEHTTepaiH Kacidbu Ginim anybiHa, WeT TingepiHae
KOMMYHVUKaTUBTIK ~ Aafdbinapabl  KanbinTacTbipyFa
)KOHe XKeke TyrFarnblk JaMyFa 8CepiH 3epTTey.

MATEPUANOAPDI )KOHE 94ICTEPI

KasakctaHga wmeguuuHanblk Oinim - Gepyai
XETingipy TeHaeHuusnapbliHbiH Oipi Xeke TynFaHbl
)KOHe 3uATKeprik kabinetrepai AambITy YLUIH OKbITY
npoleciHe 3amaHayu 6inim Gepy TexHororusinapbiH
eHrizy 6ongpl, onap e3iH-e3i JamMbITyFa biknan eTeTiH
ovnaygbl AapanaHablpyabl ankbiHganabl. Mbeicanbl,
Kenbip megnumnHanblk yHuBepcutettepge TBL (team-
based learning) eHe CBL (case-based learning)
CUSIKTBI  OKbITY  TeXHomnorusinapbl  KongaHbina
Oactagbl. [loHOepai oOkbITyaa Kenc-TexHororus
(case study) HeriziHge ocblHAaW MHHOBaUMSNapabl
nanganaHy >XaHe eHridy CTYOeHTTEpPAiH OKy >oHe
bonawaKk kacibu KbI3BMETIHIH OKy MakcaTTapbiHa
Kon keTkisyre OargapnaHyblHa AeniH asasagbl.
KomaHpgara OarbiTTanFaH  odic  CTyAeHTTepaiH
KOMMYHWKaTUBTI, ©3iH-63i Topbueney Ky3blpeTTiniriH
JambiTadbl, KOWbIUIFAH MIiHOETTepAe  KMbIHTbIK
wewim Tabyra MymkiHOik 6epepi. CTtyoeHTTep, o3
KeseriHge, Kenc-TexHonornsa MiHgeTTepiH opbiHAayaa
MOTMBaLMSHbIH, apTKaHbIH atan eTeAi, OHbIH, XETICTiri
TON MyLUEnepiHiH kacibu 6inimi, gargbinapbl MeH
OaFabinapbiHblH, KUbIHTbIFbIHAH  Typadbl, TONTafbl
YKYMBICTbIH YAneciMmainirine kebenTineai (MiHoeTTepai
Oeny, Takblpblin MacenenepiH O6iny, >xeke Mikip,
Kecibn kapbIM-kaTblHac Herisgepi). Kewnc-sgictepre
TBL (team-based learning) xeHe CBL (case-based
learning) atagbl. bonawakta CBL (komaHgara
OarbiTTanFaH Ginim  ©Oepy) agici  npakTUKanblk
cabakTapabl eTkidyge CoTTi Konaadbiagbl. Kenic
apici (case study) — >armavnapgbl Tangay opici,
CUTyauusnbIK OKbITY daici. TeopusiHbl NMpakTUKameH
GannaHbICTbipa OTbIpbIN, case-study WwekTeyni yakbIT
XafgambiHOa OWnacThipbiFaH WewiMm  kabbingay
kabinetiH pgambiTagbl. byn xafFganga ©Oonawak
MamaHgapablH 63 Kbl3MeTiHAe icKepnik  KapbiM-
KaTblHAC Kypanbl peTiHOe Kasak, OpbIC >XaHe LeT
TingepiH epkiH nanganaHy kabinetTtepiH ©Genin
KepceTyre Gonagpl.

Kasipri 3amMaH XafrganbiHOa OKbITY
KesiHOe, OHbIH iWiHAe weT TiniHae Ae GapbiHWa
KbI3bIFYLLbINbIK LWET TingepiHae (afbinwbiH TiniHAE)
iCKeprnik KapbIM-KaTblHAc »acay Ky3bIpeTiH Kypyfa
OarbITTanybl KEpek eKeHi aHblK. byn Ky3blpeTTinik
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)KeKe TyJFaHblH MHTErpaTUBTI canacbiH Oingipeai, on
©3iHiH, KaciOn KbI3MeTi canacbiHAa afbUibIiH TiniHAe
TMIMZI  KapblM-KaTblHAC >Xacay  bIKTUMangbifbiH
kamTamacbI3 etefi. byn Ky3blpeTTinik ken yakbITTbl
Ka)KeT €eTeTiH, Ken enuwemai >xaHe Ken aeHrenni
Ginim 6epyai kamTuabl, 0N 63 KypbifibIMbIHAA €H Tap,
Genrini Oip Ky3blpeTTepdi, coHpamn-ak 6Ginim Gepy
MEH KanbIinTacTblpy MIHAETTEPIH OKbITYAbIH 9pTypni
OeHrennepiHae 6inim Gepy 6GapbicbiHOa LIELLiMIH
Tabagpl [14, 15].

Kasipri 3amaH >afgambiHOa OKbITY KesiHae,
OHbIH iWiHae wer Tininae e 6apbiHLA KbI3bIFYLUbINbIK
et TinaepiHae (afbinwbiH TiNHAE) ickepnik KapbiM-
KaTblHac »acay Ky3blpeTiH Kypyfa OGafbiTTanybl
Kepek eKeHi aHbIK. byn Ky3bIpeTTinik )Xeke TyIFaHbIH
WHTErpaTmMBTI canacbiH Gingipeai, on e3iHiH kacion
KbI3METi canacblHAa afbUIWbIH TifliHAE TUiMAi KapbiM-
KaTblHac kacay bIKTUMangblfblH KamTamachl3 eTef;.
Byn Ky3blpeTTinik Ken yakblTTbl KaXeT eTeTiH, Ken
ernwemzi xxeHe ken gexrenni 6inim 6epyai kamTuabl,
one3KypbinbiMbliHAA eH Tap, 6enrini 6ip Ky3bipeTTepai,
coHpau-ak 6inim 6epy MeH kanbinTacTblpy MiHAETTEPIH
OKbITYObIH OpTypni AOeHrennepinge Oinim  Gepy
OapbicbiHAa wewimiH Tabagpl.lleT Tingik kKapbim-
KaTblHAC Ky3bIPETiH KamnbINTacTbipy NoHaparnbIK ToCin
HerisiHae >xy3ere acbipbinybl Kepek. byn Tacin 6inim
OepyadiH NUMHIBUCTMKANbIK, KACINTiK, MCUXONOrMsnbIK
XOHe MafdeHu OafbITTapblH  OannaHbICTbipaabl
XoHe OKbITy BGargapnamachiHbliH, 6aprblk MasmMyHbIH
Gipkenki 6enyre MmymKiHA K Bepeai. MNaHapanbIk Tacin
HeriziHae OKbITY GapbiCbiHAa onap LWeT TinAik kKapbiM-
KaTblHAC Ky3bIpETiH KypanTbiH Gapnblk Ky3blpeTTepai
KaH-XaKTbl AaMbITy MOCENecCiHiH wWewiMiH Tabaabl.
KoMMyHUKaTuBTIK Ky3bIPEeTTiNiKTi XakcapTty
WewleHik cewney HerisgepiH XoeHe  fbifbIMU
Xobanapabl YCbiHY AargbinapbiH 3epaeney, kaciou
KbIBMETTE OHEe OneyMeTTiK-MaaeHn Hopmanapaa
KapblM-KaTblHacka OafbiTTanfaH KOMMYHUKATUBTIK
cTpaTernsinap MeH Taktukanap 6asacbiH Kypy CUSKTbI
Macernenepgi wewyai kamtuabl. Oky Tancbipmanapsbl
peTiHoe ©OepinreH, Mbicanbl, afbifllbIH TiNiHOET
cenney (ecenTep), FbINbIMU XobanapablH
OeMOHCTpaumsinapbl yebiHbinaapl [7].

BizniH o0 (Kaparanabl MeguumHa YHUBEPCUTETI
(KMY) xafpgambliHOa WeT  TiNgik  KapbiM-KaTblHAC
Ky3bIPETTInNiriH  KanbINTacTblpy Mpoueci naHaparnbIK
WHTErpaums Herisinge Xy3ere acblpbliiagpbl, AEMEK, OKY
npoueciHae anbliHFaH GiniM MeH aarabinapabl KeweHai
KongaHyapl Tyablpagpbl. byn kenynTTbl ©3apa ic-Kumbin
KardanbliHOa KeciOM canafa OKbITbiNaTbiH afbinLlbIH
TiNiHOe TabbICTbl KOMMYHMKaLMsSHLI Ky3ere acblpyra
MYMKiHAiK 6epegi [2].

©3 keseringe, «AKT-ky3blpeTTinik» gen ara-
natbIH Xafdanga CTyAeHTTep 634epiHiH WeT TiniHaeri
KOMMYHUKaTUBTI Ky3bIPETTINIKTEPIH cananbl Typae
KakcapTa anaTtblHObIfbIH aTtan eTKkeH >eH. byn
apTypni cebentepre GannaHbICTbl 6OMYbI MYMKiH:

- OKbITY yoXXOEMECIHIH apTybl (3aMaHayu akna-
paTTbIK TEXHOMOIUSANAap XacTapaa YiKeH TaHyFa ue);
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- Taynik 6ovbl KOKeTIMAI LWbIHAWbI aKknapar-
Thbl KONJaHy;

- ©3apa apeKeTTecyaiH xenenairi;

- Xeke 6inim Gepy (Kofapbl OKy OpHbIHA
aeniHri - 6inim  6epy OopexeciH, CTyAeHTTepaiH
NCUXONOrUANbIK epeKLenikTepiH eckepy MyMKiHAIr);

- KenTereH pgepektep kesgepi (kes-kenreH
CTyOeHTKe KOMbIfiFaH MakcaTTblH  MacenenepiH
Oapnblk KafblHaH 3epTTeyre MYMKIHOIK OepeTiH,
COHbIMEH KaTap MafeHMeTaparnblk acnekT TapanbiHaH
anblHFaH ManiMeTTepai TyCiHyre blknan eTeTiH
KenTereH Aepekke3aepai xbingam Taby MyMkiHairi);

- ©yn TacingiH >xaH-XaKTbINbIfbl.

HOTWUXXENEP XXOHE TAJIKbINIAY

YHuBepcuTeTTEe  afblfilWblH  TiNiH  KongaHa
oTbipbin  MIHGopMaTuka cabakrapblHaa oKy Oinim
Oepy MeH aknmapatTblK Ky3bIpeTTiNiKTi KakcapTymeH
OannaHbICTbl. AKNapaTTblK Ky3bIPETTINiK aknapaTTblk-
KOMMYHUKaLUmanbIk TexHonornanapael (AKT) kongaHy
HerisiHae anblHFaH AepekTepai eHaey kabineTtepimeH
Tikenen canbicTbipbinagbl. bipak e3 keseringe AKT-
HbIH ©3i MyHOaW LeT TifniH OKbITYAblH, TUiMAiniriHe
Keningik Gepe anmangbl. Ananga, onapgblH OKy
npoLeciHae MakcaTTbl KONAaHbINybl WET TifiH XoHe
WweT TiNiH okblITyaa Xeke Oinim Oepy OGafbiTTapbiH
Kypy VWIiH TuiMai OuaakTukanelk — epexenepgi
kanbinTacTblpagbl. Tingik 6inim 6epyge ocbiHAam
aknapaTTblK-KOMMYHUKALMANBbIK ~ TEXHOMorusnapabl
KonaaHy yCbiHbINaapl:

- )Xeke Hemece TOMTbIK )KyMbIC (Mbicarnbl, 6rior
TEeXHoNornsanapbiH HEMeCe BUKW TEXHOMOrMsiNnapblH
navganany);

- OuckypcTbl xasbawwa Typae («Bukuy (Wiki)
Hemece «bnortap» (blog) cepBepiHOe) Hemece
aybl3Lla Typae («nogkacttap» (podcast) cepBepiHae)
asiprey;

- TUWiCTi pafgbinapAbl kanbinTacTblpyabl TeK
OKbITYLLIbI HEMECE OKbITYLUbI XXoHE CTYLEHTTEp TOObI
faHa 6ackapagbl (Internet xeniciHaeri MukpobnorTarbl
FbINbIMK XX00anapabl Tankbiay apKbinbl).

AKT-HbI Oinim Gepyae KongaHy xaHe onapabiH
MYMKIHAIKTEpPi  TiNAiK >KeHe KaCINTIK  OKbITyAbIH
LWekapanapbliH efsyip KeHewte anafgbl, ananga
6inim Gepyne Tek wapTtTap 6onfaH >xafgavga fa-
Ha JKeKe TPaekTopus Kypy KaeT: CTYAEHTTIH
©3i >XOHEe OKbITylWbIHbIH, Oenrini Gip CTyOeHTTIH
OyKin OKy MNpOLECiH ©3iHiH Xeke TpaeKTopusiCbl
OoMbIHLIA KanbIiNTacTbipy KabineTi; CTyAeHTTiH OcCbl
TpaeKkTopuUsiHbI Kypyda e3 kanayblH KaMTamacbI3 eTy;
CTYLEHTTIH >XeKe TpaekTOpusICbIH Kypyda KenTereH
TaHOanfaH Takblpbin OOWbIHLIA SpTYypni ke3oepaeH
anblHFaH apTypni OKy matepuangapbl; OKbITYLbIHbI
negarorukanblk 3epTTeyriep MeH OKYy KbI3METIHe
MOHUTOPWHI XYpPridyre wakbipy.

CBL «kemeriMeH ykcac OKbITygbl
epekLLenikTepmMeH cunarttayra 6onagpl:

- TOonTbIiH GapnblK CTYOEHTTEpiHiH e3apa Teo-
yenginiri;

Keneci
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- TONTbIH
XoHe 0acka
XayankepLuiniri;

- Kanmnbl KOMMYHUKaTUBTIK, LUblFapMaLLblSbIK
eHe backa ga 6inim 6epy KbI3METi;

- ©inim 6epy KbI3METIH aneymMeTTeHAIpy;

- Oinim ©Oepy KbI3METIHIH akagemMusnbIK
HOTWXeNnepiMeH TeH KapbliM-KaTblHAC  HbICaHbIH
OaranaygaH TypaTbiH CTyOAEHTTEP TOObIHbIH XXYMbICbIH
OipneckeH baranay [3].

Bbyn petTe, Mbicansbl, «MHdopMaTnKay, «afbln-
WbIH TiNi» CUAKTbI NOHAEPAI apanac OKbITy Kanaw
aHblKTanaTbIHbIH aHbIKTANAbI:

- aKnapaTtTblK-KOMMYHUKaLMAIbIK  TEXHOIO-
rmanapabiH, 6apnblk apThIKLWbIbIKTAPbIH €CKEePETIH,
OipaK COHbIMEH KaTap CTyaeHTTepAiH 6inim Gepy
KbIBMETIHIH KOPbITbIHAbITAPbIH XXakcapTaTblH backa
aficTep MeH apaicTepai kongaHaTtbiH 6inim 6epyadin
uKkemai Tecini  HerisiHge TexHonorvsnap MeH
KnaccuKkanblk OKbITY CUHTESI;

- OipbiHFanm 6inim 6epy KeHicTiriHae >eke
KapbiM-KaTblHAC >xaHe OargapnamarnaHfaH OKbITY
OapbicblHAA OKbITYAb! BipIKTIpY;

- )Keke KkapbIM-KaTblHaC 6apbICbIHAA OKbITYAbI
aknapaTTblK-KOMMYHUKaLMAIbIK ~ TEXHOMOrMsnapabl
nanbIKTbl KONgAHYMEH yliTacTblpaTbIH TiNgik Kypc.

CBL kemeriMeH ocblHOan apanac OKbITyAblH
YL 3rieMeHTiH 6enyre 6onaapl:

1) knaccukanblk ayauTopusinblk  cabakrap
HblCaHblHAA CTYOEHTTEP MEH OKbITYLUbIHbIH >Keke
OannaHbicbl 6onFaH Kesfe OKbITYAbIH 63i;

2) OKy iC-9peKeTiHiH apTypni HblCaHOapbIH
KaMTUTbIH CTYAEHTTEpAiH, 63iHAIK XXYMbICbl (MHTEp-
HETTeH i3gey, BeOkBecTTep xoaHe T. 6.);

3) uHTepHeTTeri xaHe XOO-HbIH KeprinikTi
XeniciHgeri apTypni Tancelpmanapabl opblHOay4aH,
FblNbIMY BEOMHapnapfa, OHIanH KoOHgepeHUMsnapra,
BUKMINEpre xoHe T.6. KkaTbicydaH TypaTbiH TOMTbIK
ANEKTPOHAbIK OKbITY [1].

AKknapaTtTblK TexHonorusinapgbl KongaHyabliH
apTbIKWbINbIKTAapbl  ayauo >xaHe OeliHexas3baHblH
CVHTE3iHOEe, anblHFaH OKy aknapaTtbiH Garanay MeH
ecTe caktaydblH TuimainiriHe keningik 6epyae, oky
YakbITblH YHEMAEYAE, SFHM OKbITyObl Kyllentyge
kepiHeai. CabakTapga »aHa aknapaTTblK XoHe Ginim
Oepy TexHonornsnapblH KongaHly CTyOeHTTepAin
bIHTACblH, TaHbIMAbIK OernceHAainiriH  apTTbipagbl,
KociOM KbIaMeTTe LeT TinaepiHae KapbiM-kaTbiHac
Xacay npoueciHae 3MouMoHanablk Tockaybinabl
eHcepyre xepaempaeceni, kate e3iH-e3i baranaygaH
aynak ©Oonyra MyMKiHOIK Oepefi XoHe OKbITyablH
TMiIMAINIri MeH OKbITY canacblH apTTblpagbl. Kasipri
KoFaM eMmipiHiH Oapnblk cananapbiHga Gonbin
XaTtkaH Tyberenni esrepictep, MeMIEKETIMI3aiH
anemMpaik KorampaacTblkka Kipiryi, 6inim 6epy MeH
eHAaipicTeri MHTerpaumsnblk NpouecTep XarqanbiHaa
WHTErpaumsanbIK OKbITYy CTpaTernsiCbiHbIH, ©3€KTiniri
KyMaH Tygblpmanabl. byn ctpaTterns myranimre Ginim

Ke3-KernreH CTYOEeHTIHIH  ©3iHiH,
CTYOEHTTepaiH J>KETICTIKTepi  YLiH
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anyLwbinapablH HakTbl 6iniM MeH Aarabinapgbl urepyi
YWiH Ae, onapgbl apTypni XaFgawnapga Kysere
acblpy Tecingepi yLWiH Ae xargannapabl Mmogensaeyre
MYMKiHAiK Gepeqi.

Binim anyuwblnapabiH, MaeHueTapanbIk
Ky3bIPEeTTiNiriH XeTingipyre, aknapaTTblk MBAEHNETTI
apTTbipyFa, Xanblkapanblk )obanapabl icke acblpyfa
biknan eteTiH CBL nanganaHy HerisiHae aknapaTtTbik-
KOMMYHUKaUMAIbIK TeEXHororusanap. AnTa KeTy Kepex,
Kasipri 3aMaHfbl LWET Tingepi OKbITYLbICbIHbIH, «LUET
Tini» NeHiHe yHeMmi asaibin Gapa >xaTkaH caratTap
XaFgambiHOa CTYAEHTTepdi OKbITY YLiH 3amMaHayu
6inim Gepy TexHonornsanapbiH KeleHai kongaHa oinyi
OKY MPOLECIH OHTalNaHAbIpyFa XaHe KapKblHOaTyFa
MYMKiHAiK ©epeai, COHbIMEH KaTap CTyAeHTTepaiH
KeKe-MaHbI3[bl OKbITY ToCiNAepiH KamnbIiNTacTbipyFa,
CblHW onnayabl JambiTyFa, e3iH-e3i gan Garanayra,
HOTWXKENI XXYMbICKa blKNan eTefi. bIHTbIMaKTacTbIK
»keHe Oonaluak kecibu KblameTiHae ©3iH TaObICThbl
Kysere acblpy MyMKiHAIKTepi [4].

AKnapaTTbiK-KOMMYHUKAUUANbBIK  TEXHOMNOMNS-
napgbl eHridy 6inim Gepygeri capanadfaH Tocingi
)Ky3ere acblpy VLUiH 6Te MaHbI3abl )XoHe CTYAeHTTepre
Xeke GacblHblH TaHAanFaH gamy KapkblHbIHA CaMKec
©3 arieyeTiH Xy3ere acblpyra MyMKiHAIK 6epeni.

MeguunHanblk >xofapbl OKy OpbIHAAPbIHbIH
CTYOEHTTEPIH OKbITY NPOLECiHAE afbIfLWbIH Tifli XXaHe
MHpopMaTrKa CUSKTbI MeHAEPAIH MHTErpaunscbl oKy
Oargapnamanapbl apkbifibl Aa JKy3ere acblpbinybl
MYMKiH. Binim 6epyae aknapaTTblK-KOMMYHUKaUUSATbIK
TexHonoruanapAabl  KongaHy Taxipubeci  6i3giH
enimisgeri 6inim OepydiH nepcnekTMBanbl bafbIT-
TapblHblH, Gipi ekeHi ce3ci3. AFbINWbIH TingepiHae
YCbIHbINFaH pecypcTblk MaTepuangap CTyaAeHTTepaiH
OKUTbIH nNoHi  OGoWbiHWA Aa, afblfbiH - Tini
OorbiHWA fa OinimaepiH epayip 6albiTyra XoHe
KEHenTyre MyMKiHAOIK ©Oepepi. AfbINWbIH - TiniHAe
OKbITaTblH cabakTapga OKbITyAblH aknapaTTblK-
KOMMYHUKaUMANbIK  TEXHONorvanapbl  (akT) aHa
OKbITYObIH JX8HEe KOMMYHWUKAaTUBTIK Aardbliapabl
KanbinTacTblpyAblH  Yy34iK negarorvkanblk  Kypanbl
Oonbin  caHanagbl. KenTtereH oOTaHObIK KeHe
wetenaik fanbimgap MeH negarortap  AKT-Hbl
KongaHy OKy MpOLECiH xxenenaetyre, CTyaeHTTepaiH
OKy MNoHiHEe [JereH KbI3bIfyLWbIbIFbIH apTThIpyFa,
XaHa MaTepuangapAbl Urepy canacblH XakcapTyFa,
OKy MpOLEeCiH AapanaHablpyfa oHe 0OaranayabiH
CyObEKTUBTINIMH KOKFa KOMEKTECETIHIH aTan eTTi.
MyHOan cabaktap CTyOoeHTTepAiH LIET TiniHe gereH

KbI3bIFYLLbIMbIFbIHbIH, apTybIMeEH, TrimAainirimeH
epekweneHeai.
Ocbinaviwa, >aHa 3amaHayn aknapaTTbik-

KOMMYHWKaLMANbIK TEXHONOTUANapAabl KongaHy oHe
okbiTyaa CBL kongaHy 6ykin oKy NpoOLEeCiH »akcapTy
MEH OHTaWnaHAbIPYAbIH, NpaKTMKanblk cabakrapgbiH
Typnepi MeH doopmanapbiH apTapanTaHblpyFa XeHe
onapAbl CTYAEHTTEP YLLUIH KbI3bIKThl 8pi eCTe Kanaprbik
eTyre MyMKiHAIK OepeTiH aaicTemMenik kypangap MeH
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apicTepain, Oykin >kargambiH OanbITyablH MaHbI3abl
HtoaHCTapblIHbIH, Gipi 6onbIin caHanagp! [16].

3epTTey OapbicbiHoa Kaparangbl meguumHa
YHUBEPCUTETIHIH, CTYAEHTTEPI MEH OKbITYLUbINIApblHAH
cayanHama anblHgbl. CayanHamara 100-geH actam
cTyneHT neH 10 okpITywbl KaTbicTel. CayanHamaHbIH
Heriari cypaktapbl TBL, CBL >xaHe AKT agictepiH
KorngaHyfa KkatbiCTbl 6ongpl.

CayanHama HaTuxenepi:

1. TBL xeHe CBL apgicTepiH KongaHy OKy
MoTMBaumsceiHa acepi: 70% pecnoHgeHTTep TBL
xoHe CBL apgicTepiHiH OKy MOTMBALMSCbIH OH acep
eTeTiHiH anTTbl. 20% pecnoHaeHTTEp OyN aaicTepain
OKy MoOTMBauusicbiHa Oipwama acep ETeTiHiH
manimaeni. 10% pecnoHOeHTTep acep eTnenai gen
Xayan 6epgi.

2. TBL xaHe CBL agicTepiHiH TONTbIK XXyMbIC-
ka kaTbicyblHa acepi: 60% cTtygeHTTep TBL xoHe
CBL apgicTepiHiH TONTbIK XXYMbICKa KaTbICy OEHremiH
apTTbipaTtbiHbiH - atan  eTTi. 30%  cTygeHTTep
Oyn apictepdiH  TONTbIK  JXKYMbICKA  KaTbICYbIH
opTawa apTTblpaTbiHbiH anTTel. 10% CTyAeHTTep
KaTblCMamTblHbIH  HemMece e3repic HarikamaraHbIH
KEeTKi3ai.

3. AKT kypangapblHblH OKYy MNPOLECIHIH Tu-
imainirine acepi: 80% pecnoHgeHTTep AKT kypan-
OapbiHblH, OKY MPOLUECiH TUiMAIpeK eTeTiHiH anTThbl.
15% pecnoHgeHTTep TuiMmainik asgan apTTbl gen
KepceTkeH. 5% pecnoHgeHTTep Oyn KypangapabiH
OKy TuWimainiriHe acep eTNenTiHiHe ToKTanabl.

et TiniH ympeHy 6GapbicbiHga AKT kypan-
OapblHbIH, acepi: 65% cTygeHTTep AKT KypangapbiH
navganaHy Lwert TiNiHOe OKy MOTMBaAUUACHIH
apTTbipaTbiHbiH atan eTTi. 25% cTygeHTTep Oyn
KypangapablH LWeT TiniH yMApeHyre >akcbl oacep
eTeTiHiH anTTbl. 10% cTygeHTTep acep eTneunTiHi Ty-
panbl nikip 6ingipai.

TBL xsHe CBL apgicTepiHiH kacibun pgamy
neHreniHe acepi: 75% pecnoHaeHTTep TBL xxeHe CBL
9AiCTepiHiH e3depiHiH kacibyn Aamy AeHreriHe xakcbl
blknan eTkeHiH atan eTTi. 15% pecnoHgeHTTEp Gyn
aficTepaiH Kocidbv gamyra opTawla blKnan eTKEHiH
antTbl. 10% pecnoHaeHTTep Oyn aaicTepaiH kacion
Jamy JeHreniHe acep eTnereHiH manimaesi.

KOPbITbIHAbI
CayanHama  HoTwxenepi  kepceTKeHaew,
TBL xeHe CBL apictepi meH AKT kypangapbl
MeauuMHa yHWBEpPCUTETIHAEr CTYAEHTTEPAiH, OKy
MOTMBALMSACBIH apTTbipagbl, TOMTbIK XKYMbICTbI TUIMA
yblMOacTbipyFa kemektecefi, LWeT TiniHae Kociou
KapbIM-kaTblHacC >xacay [argbinapblH KeTingipeai
XKOHE Xannbl OKy MPOLECiHIH TWiMAiniriH keTepeai.
Bbyn agictep cTygeHTTEpAi 6bonaluak kacibn KbiaMeTke

JavibiHOay[a yrikeH MaHplsfa ve.

AemopnapOsIH yneci:
A. M. TaxuHa, A. V. TakyagnHa — 3epTTey
TYXKblpbIMAAMachl XXaHe AM3aliHbl.
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A. M. Tazhina™, A. I. Takuadina’, A. A. Aitkenova’, K. J. Badekova’, A. J. Sydykova’

THE IMPORTANCE OF USING INFORMATION AND COMMUNICATION TECHNOLOGIES
IN THE EDUCATIONAL PROCESS

'Department of Informatics and Statistics, Karaganda Medical University NC JSC (100008, Republic of
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*Arailym Mukhtarovna Tazhina — Department of Informatics and Statistics, Karaganda Medical University
NC JSC; 100008, Republic of Kazakhstan, Karaganda c., Gogolya str., 40; e-mail: Tazhina@gmu.kz

The influence of the use of modern information and communication technologies (ICT) and teaching
methods at medical universities, in particular, team-based learning (TBL) and case-based learning (CBL) on
students’ professional education, the formation of communication skills in foreign languages and personal
development, has been studied.

The responses of students and teachers were processed using statistical methods. The positive impact
of the use of TBL, CBL and ICT methods on the educational process, student education and the formation
of professional communication skills in a foreign language through a survey of students and teachers of the
medical university was revealed.

The research methods used have made it possible to comprehensively study the impact of TBL, CBL
and ICT methods in the medical education process, and also help identify ways to develop communication
skills in a foreign language and promote students’ personal development.

The results of the study showed that TBL and CBL methods and ICT tools increase the educational
motivation of medical university students, help to effectively organize teamwork, improve professional
communication skills in a foreign language and increase the effectiveness of the educational process as a
whole. These methods are of great importance in preparing students for future professional activities.

Key words: communication; information and communication competence; technologies; innovations;
case technologies; CBL; TBL

A. M. TaxuHa'*, A. U. TakyaduHa', A. A. AlimkeHoea’, K. )K. badekoea’, A. K. CbiObikoga’

3HAYEHUE UCNONb30BAHNA UH®OPMALIMOHHO-KOMMYHUKALIMOHHbIX TEXHONOIUN
B OBPA30BATEJIbHOM MNPOLIECCE

'Kacdbenpa nHdopmatukm n 6uoctatucukm HAO «KaparaHOUHCKMI mMeguumMHCcKuia yHuBepcuTeT» (100008,
Pecnybnuka KasaxctaH, r. KaparaHga, yn. l'orons, 40; e-mail: info@gmu.kz)

*Apannbim MyxTtapoBHa TaxuHa — kadegpa uHpopmatukm n 6uoctanucukn HAO «KaparaHamHckuii
MeaunumMHckni yHuBepcuTeT»; 100008, Pecnybnuka Kasaxctan, . Kaparanga, yn. lorons, 40; e-mail: Tazhina@
gmu.kz

M3yyeHO BnusiHME MPUMEHEHUS COBPEMEHHbBIX WMH(OPMAaLMOHHO-KOMMYHUKALMOHHBIX TEXHOOMIA
(MKT) n meTogoB 06y4eHMs1 B MEOULIMHCKUX YHUBEPCUTETAX, B YacTHOCTH, team-based learning (TBL) u case-
based learning (CBL) Ha npodeccnoHanbHoe obyyeHue CTyaeHTOB, (POpMMPOBAHME KOMMYHUKATUBHBLIX
HaBbIKOB HA MHOCTPaHHbIX S13blKax U IMYHOCTHOE pa3BuUTUE.

OTBeTbl CTYOQEHTOB W npenogaBatenen obpaboTaHbl CTaTUCTUYECKMMUM MeTodamu. BbisBrneHo
MONOXUTENBHOE BNUAHWUS Mcnonb3oBaHus metogoB TBL, CBL u cpeagctB UMKT Ha y4eOHbIi mpouecc,
oby4eHne CTyOeHTOB M (pOpMMPOBAHME HaBBIKOB MPOGECCUOHANBHOMO OBLLEHUS HA WHOCTPaHHOM SA3blKe
nyTeM aHKETUPOBaHUSA CTYAEHTOB U NpenogaBaTenen MeavLMHCKOro yHnsepcuTeTa.

VMcnonb3oBaHHblE METOAbl MCCreqoBaHWUS MO3BOMUIN BCECTOPOHHE W3YYUTb BIIMSIHWE METOO0B
TBL, CBL n cpeacte VKT B npouecce mMeamuMHCKOro obpasoBaHung, a Takke NomMoratT onpeaenntb nyTu
hOpMUPOBaAHUS KOMMYHUKATUBHBLIX HABbIKOB HA UHOCTPAHHOM 13blKe U COAENCTBMUS IMYHOCTHOMY PasBUTUIO
yyaLLmMXCs.

Pesynbrathbl uccnegoBanus nokasanu, 4to metogbl TBL v CBL v uHcTpymMeHTbl KT noBbIwatoT y4edHyto
MOTMBALMIO CTYOEHTOB MEAMLMHCKOrO YHMBEpCUTETa, MOMOralT 3h(eKTMBHO OpraHM3oBaTb KOMaHOHYH
paboTy, COBEPLUEHCTBYIOT HaBblkM NPOdEeCCUOHANbHOro OOLEHNSS HAa MHOCTPAHHOM A3blke M MOBbILLAKT
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achdekTMBHOCTL y4ebHOro npouecca B Lenom. 3T MeToAbl MMeT Oonbluoe 3HayYeHVe Mpu NogroToBKe
CTYOEHTOB K OyayLuen npodeccrMoHanbHOM AesTENbHOCTMW.

Knrouesnbie crioga: KOMMYHUKaLMS; MHPOPMaLMOHHO-KOMMYHUKATUBHAsA KOMMETEHTHOCTb; TEXHOMNOIu;
MHHOBaUuK; kenc-texHonorun; CBL; TBL
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Case-based learning is an engaging teaching method that blends theory with real-world practice
in public health education. In our paper, we explored the core educational theories behind this approach.
We outlined different types of case studies used in our public health programs, such as epidemiological,
organizational, social determinants, preventive, and ethical cases. At the School of Public Health, special
attention is paid to how these cases are developed and implemented, as well as ways to assess theirimpact in
the learning process. This approach helps students not only obtain theoretical concepts but also build practical
skills needed to tackle complex healthcare challenges.

Using case studies in higher education programs encourages students to sharpen their critical thinking,
analytical skills, and ability to work in teams. These skills are vital today, as societies grapple with both
every day and unique challenges like pandemics, socioeconomic disparities, and environmental issues that
demand well-rounded solutions and collaboration across fields. Moreover, with growing societal freedoms and
liberalization, new ethical questions tied to public health keep arising. All stakeholders should not forget that
creating and evaluating high-quality cases takes time and relies on adequate data and expert input. As public
health issues get more complex, case-based learning remains a powerful way to prepare future leaders to

address them effectively.

Key words: case-based learning; public health; medical education; active learning; Kazakhstan;

competency-based education; pedagogy

INTRODUCTION

Case-based learning (CBL) is a learner-
centered teaching approach that involves analyzing
real or simulated public health cases to cultivate
critical thinking, decision-making, and practical skills
[17]. Widely implemented in medical and public health
education, CBL allows students to connect theoretical
concepts with real-life situations, better preparing
them for the possible obstacles and complexities
of healthcare systems [2]. Unlike problem-based
learning (PBL), which encourages students to conduct
independent research on open-ended problems, CBL
focuses on applying existing knowledge to specific
cases, thereby enhancing clinical reasoning and the
ability to make swift, evidence-informed decisions [21].
This distinction is especially important in public health,
where professionals often face urgent outbreaks,
limited resources, and complex ethical issues.

The global trend toward active and interactive
learning has accelerated the adoption of CBL in
medical education worldwide, including Kazakhstan,
where recent educational reforms emphasize
hands-on training to meet national health priorities

194

[5, 6]. CBL’s ability to simulate real-world scenarios
enhances student engagement, motivation, and
preparedness for professional practice. Studies
from Uzbekistan further support these benefits,
showing that CBL leads to better long-term retention of
knowledge compared to traditional teaching methods
[3]. In Kazakhstan, innovative approaches like “forum-
theater” highlight CBL’s role in developing interpersonal
and emotional intelligence, critical for patient
interactions [4]. Grounded in pedagogical theories
such as constructivism, contextual learning, and
social constructivism, this method aligns with modern
educational paradigms that emphasize active learning
and multisectoral collaboration [10, 14, 16, 19, 23,
24]. All stakeholders should not forget that developing
high-quality cases is time-intensive, requiring access
to credible data and expert input [20]. Instructors may
need training to facilitate interactive discussions and
mitigate subjectivity in assessments [1].

In this manuscript, we aimed to describe
CBL approaches and application in public health
education, drawing on theoretical frameworks,
practical implementations, and our experience.
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At the deparment of Public Health we detail our
methodology for developing CBL cases and analyze
key pedagogical challenges in their deployment.

THEORETICAL FOUNDATIONS OF CBL

CBL draws on several pedagogical theories
that emphasize active, student-centered learning,
making it highly effective for public health education.
Lev Vygotsky’s constructivism suggests that learners
construct knowledge through active engagement and
social interaction [23]. He developed the concept of
the “zone of proximal development” which explains the
importance of mentorship and collaborative learning
in supporting student understanding. Complementing
this, Jean Piaget’s theories of assimilation and
accommodation describe how learners incorporate
new information into existing cognitive frameworks
or adjust those frameworks to accommodate novel,
complex public health scenarios [19]. Nowadays, in
CBL classes we effectively apply these principles by
engaging students in active problem construction
through case analysis and group dialogue.

Originating from the work of Howard Barrows
and Robin Tamblyn in the 1980s, problem-based
learning promotes learning through problem-solving
in realistic scenarios [10]. While PBL encourages
exploration and independent research, CBL focuses
more on applying established knowledge to specific
cases, allowing students to practice clinical reasoning
and decision-making within structured scenarios
[14]. This approach suits the public health field,
where professionals need to apply epidemiological
and policy knowledge to emerging challenges like
disease outbreaks or resource allocation. Jean
Lave and Etienne Wenger’s situated learning theory
further supports the use of authentic, context-rich
cases, arguing that learning is most effective when
embedded in real professional environments [16].
By situating learning within contextual public health
scenarios, such as designing vaccination campaigns
or addressing social determinants of health, CBL
ensures that students engage with challenges that

Table 1 — Comparison of educational methods

closely mirror their future professional roles, thereby
enhancing both retention and practical application.

Another classic figure of social constructivism,
James Wertsch, highlighted the importance of
social interactions in knowledge construction [24].
That is why CBL's group-based discussions foster
collaborative learning, allowing students to share
perspectives, debate solutions, and co-create
knowledge. This social dimension is critical in public
health, where interdisciplinary teamwork is improtant
for addressing complex issues like pandemics or
health disparities.

COMPARISON OF EDUCATIONAL
METHODS

CBL is a prominent pedagogical approach
in public health education, distinct from traditional
lectures, PBL, and simulation-based learning. Tradi-
tional lectures focus on systematic knowledge
transmission but are often criticized for limited
engagement and superficial retention [1]. PBL
encourages self-directed research to explore open-
ended problems, enhancing critical thinking and
research skills, though its time-intensive nature
can challenge students [20]. Simulation-based
learning provides hands-on practice in controlled
environments, building technical skills without
risking patient safety, yet it may not fully capture the
complexity of real-world public health scenarios, such
as policy development or community interventions [1].

CBLbalances structured guidance with practical
application, enabling students to apply theoretical
knowledge to realistic cases while developing skills
for public health practice [15]. In Table 1, we outlined
these distinctions.

TYPES AND EXAMPLES OF CASE STUDIES IN
PUBLIC HEALTH
There must be a strong focus placed in public
health education on equipping students with the skills
to analyze complex, real-world problems and develop
evidence-based solutions. In our opinion, case-based

Method Primary focus

Characteristics

Advantages in Public Health

Traditional
lectures

Knowledge
transmission

Passive learning, systematic
presentation of theory

Provides foundational knowledge

Problem-Based Problem solving

Self-directed research, open-

Enhances critical thinking and
research skills, ideal for addressing

Based Learning Skill practice

Learning ended problem exploration novel challenges
N Develops decision-making
Case-Based , Application of knowledge to . . o
. Case analysis iy . analytical, and practical skills for
Learning specific, structured scenarios real-world applications
Simulation- Simulated clinical or Builds technical and procedural

operational scenarios

skills without risking patient safety

Meouyuna u sxonoeus, 2026, 1
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learning supports this goal by immersing students
in reasonably designed scenarios that reflect the
miscellaneous challenges faced in population health.
Different categories of cases are used to build
competencies across essential domains such as
epidemiology, health systems management, health
promotion, and ethics. Below, we outlined the key
types of cases with original examples drawn from
Kazakhstan’s public health context.

Epidemiological cases are designed to teach
students how to interpret and apply data on disease
distribution and determinants. These cases typically
involve infectious or chronic disease scenarios
requiring learners to assessrisk patterns, transmission
dynamics, and intervention strategies. One such
example is the measles outbreak that occurred in
East Kazakhstan in 2023 [9]. A total of 278 people
were infected, most of them children, resulting in an
incidence rate of 38.1 per 100,000 population despite
the absence of cases the previous year. Students
working on this case are asked to identify key
drivers such as migration or vaccine hesitancy and
to propose a targeted plan for outbreak containment.
This example illustrates how epidemiological thinking
informs critical decisions in public health protection.

Organizational cases explore the structural
and managerial challenges within health systems.
These include issues of resource allocation, health
workforce distribution, financing, and service delivery
optimization. Learners are tasked with simulating
real-world administrative settings, from local clinics to
national ministries. An illustrative example is the case
addressing the shortage of healthcare professionals
in Kazakhstan as of January 2024 [13]. Despite
having over 271,000 health workers, the country
faced a deficit of nearly 5,000 medical specialists,
particularly in large urban centers such as Nur-
Sultan, Almaty, and Shymkent. Students examine
regional disparities and propose policy responses to
attract professionals to underserved areas, such as
rural regions. Through this case, future practitioners
gain insight into leadership, strategic planning, and
system-level problem-solving.

Cases addressing the social determinants
of health focus on the influence of socioeconomic and
environmental conditions on health outcomes. These
cases challenge students to investigate how variables
such as income, education, working conditions, and
access to care contribute to population-level disparities.
A powerful example involves the relationship between
air pollution and respiratory illness in Karaganda. In
autumn 2021, the city reported PM2.5 concentrations
15.3 times above the safe threshold, along with
elevated levels of hydrogen sulfide and nitrogen
oxide [11]. Learners are asked to explore the causal
links between environmental exposures and disease
burden, evaluate existing regulatory responses, and
develop evidence-based proposals for ecological
improvement. This case cultivates a nuanced
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understanding of how broader structural factors
influence individual and community health.

Prevention-focused cases revolve around
public health campaigns and interventions aimed at
disease prevention and health promotion. Students
evaluate ongoing initiatives, identify barriers to
effectiveness, and develop tailored improvements.
One such case examines tobacco use among the adult
population of Kazakhstan, based on the 2019 WHO
GATS survey. The smoking rate among individuals
over 15 years of age was 21.5 percent overall, with
significant gender differences — about 38 percent
of men and 6.4 percent of women reported smoking
[12]. Students analyze behavioral patterns, assess
policy measures, and recommend more effective
communication strategies or legislative changes to
enhance tobacco control. This kind of case fosters
competencies in campaign design, evaluation, and
community engagement.

Ethical cases engage learners with morally
complex dilemmas that often arise in public health
practice. These may concern fairness in resource
distribution, individual rights, patient autonomy, or
conflicts of interest. A compelling example involves the
debate surrounding mandatory vaccination, which has
gained visibility in Kazakhstan in recent years (fig. 1)
[8]. Students are tasked with navigating the tension
between personal freedom and collective safety,
analyzing public discourse, and proposing ethically
sound policy recommendations. In another ethical case,
students consider alcohol control measures in rural
Kazakhstan, where excessive alcohol use has been
linked to poor health outcomes, family dysfunction, and
reduced productivity. Local authorities have introduced
restrictions on alcohol sales, established educational
initiatives, and opened rehabilitation centers. However,
resistance has emerged from both residents and local
vendors. Students must weigh the effectiveness and
ethical implications of these interventions, exploring
how to balance individual liberties with public health
responsibilities.

Ethical cases in public health education
engage students with complex moral dilemmas
frequently encountered in practice. These cases often
revolve around issues such as equitable resource
distribution, individual rights, patient autonomy, and
conflicts of interest. A particularly relevant example
that we use in our classes is the ongoing debate over
mandatory vaccination in Kazakhstan, which has
gained prominence in recent years amid rising vaccine
hesitancy and refusal rates (fig. 1). Students are
challenged to navigate the delicate balance between
respecting personal freedoms and ensuring collective
safety, critically analyzing public discourse and
formulating ethically justified policy recommendations.
Another illustrative ethical case we implemented
involves alcohol control efforts in rural Kazakhstan,
where excessive alcohol consumption has been linked
to adverse health outcomes, family disruption, and
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Figure 1 — Public discourse on vaccination in the Republic of Kazakhstan. Sourced from Informburo.kz [8]

diminished productivity. In response, local authorities
have implemented sales restrictions, launched
educational campaigns, and established rehabilitation
centers. Despite these measures, resistance persists
among residents and local vendors. Students must
evaluate both the effectiveness and ethical implications
of these interventions, carefully weighing individual
liberties against public health responsibilities. This
case exemplifies the tensions inherent in public health
ethics, highlighting the need for culturally sensitive and
community-engaged approaches.

Each case follows a structured format:

1. Contextual background with relevant data

2. Specific analytical tasks

3. Curated data sources

4. Expected competency outcomes

CHARACTERISTICS AND INTEGRATION OF CBL

CBL’s effectiveness results from its practical
orientation, interactivity, and alignment with real-
world challenges [3]. Unlike lectures, which prioritize
knowledge transmission, CBL immerses students in
realistic scenarios, requiring them to apply theoretical
knowledge, analyze data, and propose evidence-
based solutions [17]. Group-based discussions
enhance communication, teamwork, and critical
reflection, equipping students to address root causes,
evaluate alternatives, alternatives, and collaborate on
solutions [24].

Claire Toogood's framework, known as
RADAR, provides a guide for designing effective
case studies [22]. Authentic scenarios engage
students by connecting to real-world issues, such as
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regional disease outbreaks or healthcare disparities.
We design cases to align with course objectives and
student interests, ensuring relevance to their future
roles. Detailed cases including epidemiological
data, policy contexts, and social factors encourage
thorough exploration. Well-structured materials with
clear visuals enhance engagement and clarity, while
concise yet comprehensive cases optimize learning
efficiency without overwhelming students.

Integrating CBL into public health curricula
requires a staged approach to match student
capabilities. Early cases focus on foundational
concepts, such as basic epidemiological analysis,
while advanced cases incorporate interdisciplinary
challenges, combining epidemiology, policy analysis,
health policy, and biostatistics, and ethics [18].

The practical implementation of case-based
learning requires careful time management planning.
Based on our teaching experience, we recommend
assigning specific time allocations for each phase
of the session. We have found that using minute-
based rather than hour-based scheduling helps
prevent confusion and facilitates smoother session
organization. For instance, a typical 90-minute case-
based learning session can be effectively structured
as follows: approximately 15 minutes for initial case
familiarization, followed by 20 minutes for problem
identification and discussion. The subsequent 30
minutes should be dedicated to data analysis and
group deliberation, while 15 minutes are allocated for
solution development and presentation preparation.
The session concludes with a 10-minute instructor-
led debriefing and feedback period to consolidate
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Table 2 — Case performance assessment rubric

Criterion Excellent (5) Good (4) Satisfactory (3) Unsatisfactory (2)
Data Comprehensive, Minor inaccuracies, Superficial, Absent or
Analysis statistically sound good depth incorrect methods erroneous
I(;gg::clﬁgions Coherent, well-argued Minor logical gaps cox\{r?aadkicct)cr)ry lllogical or absent
Creativity Innovative, context-specific ;?ﬁ/lfr:it?o?:’a'tl Stanc;zrr?ésct?cntext- énbrsezrl]i;toi(r:
Teamwork Ac(t:i;/ﬁ{ riebqulf[ii;[)anble Uneven participation | Minimal contribution Dis:égg\rﬁ or
Presentation Clear, stg;;t:;ﬁ% visually Minoirsztrgsctural Poor \S/E;Llﬁtlire’ no Inai%(llé?he or
Source use Credible, correctly cited Minor citation errors Limitecc:ii,taq[gcr)cr)]rs-prone Un;egi::rf or
Practicality Realistic, resource-aware Néﬁgz rrr? ér:](t)r Partially realistic Um:t?sliesgf or

learning outcomes. This structured approach ensures
comprehensive learning while accommodating
diverse learning paces. Feedback from students
and instructors refines the process, optimizing
educational outcomesito.

ASSESSMENT OF CASE STUDIES

Evaluating CBL performance requires
a systematic approach to assess analytical,
collaborative, and creative competencies [21]. Depth
of data analysis is demonstrated through the ability
to interpret statistical data, identify risk factors,
and apply appropriate methods like regression or
cohort analysis. Logical conclusions are supported
by coherent, evidence-based reasoning. Creative
interventions addresslocal context-specificchallenges
with innovative solutions. Teamwork is evidenced by
effective collaboration, role distribution, and clear
communication within groups. Presentation skills are
shown through clear, structured delivery with effective
data visualization. Source utilization requires reliable,
properly cited references, while practical applicability
ensures interventions are feasible given resource
constraints and local contexts. Table 2 provides a
rubric which we use for assessing case performance
to ensure consistency and transparency.

A critical implementation challenge involves
limited time for comprehensive case analysis,
potentially resulting in superficial outcomes. Effective
mitigation requires developers to: (1) accurately
scope analytical requirements, (2) enforce structured
time management protocols for each phase, and
(3) guarantee unrestricted access to validated
information repositories and support materials.
Other challenges include subjectivity and variability
in student preparedness [20]. Standardized rubrics
and clear criteria mitigate subjectivity, while formative
feedback during case work supports skill development
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[3]. To ensure equitable assessment, evaluators
should consider not only final outcomes but also each
student’s individual progress and their contribution to
the team’s overall success.

Summative assessments, such as oral presen-
tations or written reports, evaluate interventions
outcomes [1]. Engaging external experts, like public
health officials from the Regional Health Departments
or the National Center for Public Health (NCOPH),
enhances assessment realism [6]. To address
subjective bias, standard rubrics must be shared with
students in advance. Instructors are encouraged to
combine formative (ongoing) and summative (final)
assessment, providing feedback at multiple stages.
This holistic model ensures students not only reach
desired outcomes but also improve their reasoning
and professionalism along the way.

CASE DEVELOPMENT PROCESS

Developing effective CBL cases involves
a systematic process, illustrated in Figure 2. The
process begins with defining learning outcomes,
such as skills in epidemiological analysis, policy
development, or ethical reasoning. Usually, the
topics we select and develop are based on regional
or national public health priorities, such as disease
outbreaks or workforce shortages. Credible data are
compiled from sources like the Ministry of Health,
WHO, or peer-reviewed studies. A detailed narrative
is created, incorporating context, key questions, and
supporting data. The case undergoes validation by
public health and education specialists to ensure
accuracy and pedagogical value. Pilot testing with
a small student group identifies and addresses
flaws. Instructors receive facilitation tips, discussion
strategies, and assessment criteria to ensure effective
use. Overall, the whole process ensures cases
are educationally robust, relevant, and engaging,
maximizing their impact on student learning.
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Defining educational goals and objecives — clear articulation of the competencies that learners are

expected to develop.

9
®
[

;f

methodologists.

directions, and assessment criteria.

2
&

Topic selection and material collection — selection of relevant public health issues for a specific
region/country, collection of statistical data, scientific publications, and regulatory documents.

Structuring the case — development of scenario including a description of the situation, context,
key problems, and discussion questions.

Case validation — expert review of the case content by public health professionals and teaching

Pilot testing— trial implementation of the case with a small group of students to identify the
potential issues and make necessary adjustments.

Guidelines development— creation of teaching manual including key conceps, suggested discussion

Figure 2 — Case development in Public Health education

CONCLUSIONS

1. Case-based learning is a robust approach in
public health education, equipping students with the
analytical, collaborative, and ethical competencies
necessary to tackle complex health challenges.
Rooted in theories of constructivism, contextual
learning, and social constructivism, CBL effectively
bridges the gap between theory and practice by
engaging learners with real-world scenarios.

2. The integration of the case method
into higher education programs improves the
development of critical thinking, analytical skills, and
teamwork among students. These competencies are
playing a key role as societies confront both common
and extraordinary challenges, such as pandemics,
socioeconomic inequalities, and environmental
crises, that demand comprehensive, interdisciplinary
solutions. Furthermore, as freedom indices rise and
societal liberalization progresses, new ethical issues
emerge that are directly relevant to public health
practice. The case method proves especially valuable
in preparing professionals to navigate these complex
scenarios where ethical considerations intersect with
public health decision-making.

3. Sustained investment in the development of
high-quality cases, faculty training, and collaboration
with stakeholders is essential to maximizing the impact
of CBL. Developing and evaluating effective cases
requires significant time, access to reliable data, and
expert input. As public health challenges continue
to grow in complexity, CBL remains a powerful tool
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for preparing future public health leaders capable
of advancing population health in Kazakhstan and
beyond.
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Teopuu, nexalyne B OCHOBE KeNCc-MeTOAa, ONMMcaHbl pasnuyHble TUMbl KEACOB, NUCMOMNb3yeMbIX B 00y4eHUn
06LLecTBEHHOMY 34paBOOXPAHEHMIO, BKIOYAsh aNMAEMUNOIOrMYeckmne, opraHM3aunoHHbIE, a Takke Kenckbl No
coumanbHbIM AeTEPMUHAHTaM 3400p0Bbs, MPOunakTuyeckme n aTUHecKne KENChbl.

Ocoboe BHUMaHWe yaeneHo atanam pa3paboTku 1 BHEOPEHUS] KEWCOB, a Takke METOAaM OLEHKU UX
acbdekTMBHOCTU B ObOpasoBaTtenbHOM npolecce. Kelic-meToq No3BONSET CTy4eHTaM He TONMbKO OBrageTb
TEOPETUYECKMMU 3HAHWUSIMU, HO U Pa3BUTb MPaKTUYECKME HaBbIKU, HEODXOAMMbIE ANSl PELUEHUS CMOXHbIX
3agay B cdhepe 30paBOOXPaHEHNS.

lMpumeHeHne kelic-meToga B MporpaMmax  Bbiclwero obpasoBaHus CcnocobCcTByeT pasBUTUIO
KPUTUYECKOro MbILUMIEHUS, aHANUTUYECKUX CMOCOOHOCTEN U HAaBLIKOB paboThl B KOMaHAE Y CTYOEHTOB. OTK
KOMMeTeHunn npruodpeTaroT 0cobyo 3HAYMMOCTbL B COBPEMEHHbIX YCITOBUSAX, KOrga oOLeCcTBO CTankMBaeTcs
C OBLLIMMM 1 Ype3BblYaHBIMK BbI30BaMU, BKMOYasi NaH4eMUN, COLMarbHO-3KOHOMUYECKOE HEPABEHCTBO U
akonornyeckue npobnemsbl, TpebytoLine KOMMIEKCHOIO NOAX0AA U MEXAUCLMNIIMHAPHOIO B3aMMOLENCTBUS.
Kpome TOro, ¢ poctoM mHOekcoB cBoboabl M nubepanu3aumen oblecTBa BO3HMKAKOT HOBblE 3TUYECKME
HOPMbI U OUIIEMMbI, HanpPsIMyto CBsid3aHHblE C Bonpocamu obLLeCcTBEHHOro 3apaBooxpaHeHus. Keric-meton
OCODEHHO LieHeH Mpv NOAroTOBKE CMeuuanucToB K paboTe B TaKMX CMOXHbIX CUTyauusix, rae aTudeckue
acnekTbl NepecekarnTCs C NPaKTUKON OBLLECTBEHHOrO 34paBOOXPaHEHNS.

Knouesbie criosa: CBL; obLiecTBEHHOE 3OpaBOOXpaHeHVE; MeanLMHCKoe obpasoBaHue; akTMBHOE
0by4deHune; KaszaxctaH; KOHCTPYKTUBU3M; KOMNETEHTHOCTHO-OPMEHTUPOBAHHOE 0Opa3oBaHNe; negarorvka

H. XK. Epdecos’, O. K. )KamaHmaeg'*

KOFAMObIK OEHCAYIbIK CAKTAY BINIMIHOE CASE-BASED LEARNING 9[ICIMEH NMPAKTUKANbBIK
K¥3bIPETTEPOI OAMbBITY

'«KaparaHgbl meguunHa yHuBepcuteTi» KeAK koramablk AeHcaynblk caktay mektebi (100008, KasakctaH
Pecnybnukackl, Kaparangbl k., Foronb k-ci, 40; e-mail: inffo@gmu.kz)

*Omxkac Kenxeranuynbl XXamaHTtaeB — «KaparaHabl meguuuHa yHuBepcuteTi» KeAK koramablk geHcaynbik
cakray mekTebi; 100008, KasakctaH Pecnybnukackl, KaparaHabl K., [oronb kewl., 40; e-mail: zhamantaev@
gmu.kz

Kenctep HerisiHgeri okpITy — Oyn KofFaMablK AeHcayrnblk CakTay canacbliHgafbl 6inim  6epy
yoepiciHge Teopusanblk GiniM MeH npakTuKanblk Konganygbl OipikTipeTiH AvHaMukanblk negarorvkanbik
Tocin. byn makanapa 6i3 kelnc-agicke Heriz 6onaTtbiH HEri3ri negarorvkanbik Teopusnapabl KapacTbipablK.
Kofamablk OeHcayrnblk cakTay canacbiHga 6i3 kongaHaTblH apTypri KEWC Typnepi cunatTanfsaH, onapablii
KaTapblHa 3NUOEMUONOIUANbIK, YAbIMAACTbIPYLbINbIK, AEeHCAaYymnbIKTblH OMneyMeTTiK AeTepMUHAHTTapbI,
npodunakTrKanblK XXaHe 3TUKarblk Kenctep Kipeai.

KencTtepgi a3ipney »aHe eHridy ke3eHaepiHe, coHaan-ak onapabiy 6inim 6epy yaepiciHgeri TmiMainirid
Oaranay agicTepiHe epekille Hasap ayaapbinigbl. Kenc-agic cTygeHTTepre Teopusnblk Ginimai MeHrepymeH
kaTap, AeHcaynblK cakTay canacbliHAarbl Kypaeni MiHAeTTepAl WeLly YLIUiH KaXXeTTi npakTuKkanblk afabinapabl
OambITyFa MyYMKIHAiK 6epeai.

Xorapbl 6inim Gepy GafgapnamanapbiHoa Kewc-a4icTi KongaHy CTYOeHTTepAiH CblHM OnnaybiH,
aHanuTuKanblk KabineTTepiH XxaHe TOMNMEH XYMbIC iCTey AafabinapbiH AaMblTyFa biknan eTefi. byn ky3bipettep
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Menununckoe u papmManeBTHYECKOEe 00pa30oBaHue

Kasipri 3amaHfbl XaFgannapga — naHgemusinap, areyMeTTiK-9KOHOMUKanbIK TEHCI3OiK XKeHe 3KOMOormnsinbIk
Macenenep CUsSKTbl OpTak >X8He TeTeHLUEe CbiH-KaTeprep TyblHOaFaH ke3ae epekwe MaHbisfa ne. MyHgan
Macernenep KelleHAi Tacingi keHe naHaparnblk e3apa ic-kuMbinabl Tanan etedi. CoHbIMeEH kaTap, koramaa
f6ocTaHabIK AeHreriHiH apTybl MEeH Nubepanu3auus xarganbiH4a KoFamablk AeHcayrblk cakTay canacbiMeH
Tikenen GannaHbICTbl XaHa 3TMKarnblk HoOpManap MeH gunemmarnap navga donyaga. Kevc-sagic mamangapgp!
aTMKanbIK acnekTinep KoFamablk AeHCayrbIK CakTay TaxipmbeciMeH ToFbicaTbiH OCbIHAAM KypAerni karaannapaa
XKYMbIC iCTeyre fanblHOayAa epekLle KyHAbl.

Kinm ce3dep: CBL; koramablK AeHcaynblK cakTay; meauumHanbik 6inim; 6encengi okbiTy; KasakcraH;
KOHCTPYKTMBU3M; Ky3blpeTTinikke barbiTTanfaH 6inim 6epy; negarorvka
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TPEBOBAHUA K PYKOINUCAM, NPEACTABIAEMbIM
B PEOAKLUUIO EXXEKBAPTAJIbHOINO PEUEH3UPYEMOIO
HAYYHO-NPAKTUYECKOIO XXYPHAJIA «MEOULIMHA U KOOI NA»

1. O6wasn nHdopmauus

B xxypHane «MeguumHa n akonorusi» nyornmkyroTcs cTaTby, NOCBALWEHHbIE Pa3NMYHbIM NpobnemamM KIMHUYECKON,
NnpakTU4YECKON, TEOPETUYECKON N IKCTIEPUMEHTANBHOM MeaULIMHBI, UICTOPUMX, OPraHU3aLmnn U SKOHOMUKW 34paBoOXpa-
HEHMS, 3KOMOTMM U TUIMEHBI, BOMPOCaM MEAMLMHCKOro 1 dapMaueBTMyYeckoro obpasoBanma Pykonucyu moryT ObiTb
npeacTaBneHbl B pas3nmyHbIX XaHpax Hay4yHow ctaTbu: 0630p, opurMHanbHas ctaTbsl, HAbnoaeHne U3 NPaKTUKL U T. .

MpeactaBnsieMblin MaTepuan AoMmMKeH ObITb OpUrMHaNbHbIM, paHee He ony6nMKkoBaHHbIM. [1py BbISBNEHUN
(hakTa HapyLLEeHMs1 AaHHOro NONoXeHUs (aybnupytowas nybnvkauus, nnarmat, camonnarmar 1 T.n.), peaakums octas-
nsiet 3a cobor NpaBo oTkaszaTb BCEM COABTOpPaM B AaribHENLLEM COTPYAHNYECTBE.

Pepakuunsa He orpaHnynBaeT aBTOpoOB B 06LeM obbemMe npeacTaBnsgemMon pykonucu (Bknrovas 6ubnmuorpadgpuye-
CKUI CMWCOK, aHHOTaL M0, Tabnuubl 1 NOANUCKU K pUCyHKam). Pykonucu, nvetoime HecTaHgapTHYH CTPYKTYpPY, MOryT
ObITb NPeACTaBneHbl AN pacCMOTPEHUs NMOoCcre NpeaBapuUTENbHOrO CorNacoBaHus ¢ peaakunent xypHana.

PaboTbl 4OmKHbI ObITb OPOPMIIEHBI B COOTBETCTBUM C YKa3aHHbIMUK Aarnee TpeboBaHuamn. Pykonvcu, odopmMien-
Hble HEe B COOTBETCTBUM C TPeOOBaHUSIMM XXypHana, a Takke onyornMkoBaHHble B APYrMX U3OaHUsIX, K paCCMOTPEHMIO
He NpPYHMMAatOTCS.

Mpun odopmMmneHnn pykonucen pegakuusi pekoMeHayeT aBTopam npuaepxmBaTbes Takke EouHbIX TpebGoBaHui k
pykonucsam MexayHapogHoro kommTeTa peakTopoB MeamumnHekux xxypHanos (ICMJE). MonHoe cobntopeHne Tpebo-
BaHWU 3HAYUTENBHO YCKOPUT PacCMOTPEHME 1 NyGnuKauuto cTaTtei B KypHane.

ABTOpPbI HECYT MOJIHYI0 OTBETCTBEHHOCTL 3a COAEPKaHUE NpeacTaBnseMbIX B peAakLumio MaTtepmanos, B TOM Ynicre
HanMunsi B HUX MHpopMaLMK, HapyLuakoLLen HopMbl MeXAYHapOAHOrO aBTOPCKOro, MAaTEHTHOMO UMW UHbLIX BUAOB Npas
KaKnNX-nmbo hmanyeckmx unu ropugmyecknx nuu. NpegcraBneHne aBTopamy pykonucu B peaakumio xxypHana «Megu-
LiMHa 1 3KONOrns» ABMASIETCA NOATBEPXKAEHMEM rapaHTUPOBAHHOIO OTCYTCTBUSI B HEW YKa3aHHbIX BbilLe HapyLueHui. B
crnyyae BO3HWKHOBEHUS MPETEH3NIN TPETbUX NKL, K ONyONMKOBaHHBLIM B XKypHare aBTOPCKUM MaTepuanam Bce Crnopbl
peluatoTcs B yCTaHOBMNEHHOM 3aKOHOA4ATEeNbCTBOM NopsiaKe Mexay aBTopammn 1 CTOPOHOW OGBUHEHWS!, MPU 3TOM U3b-
ATUS pefakumen matepuana, SBnsLerocs NpegMeToM cropa, U3 onybnnMkoBaHHOrO NeYaTHOro TMpaxa He OcyLlecT-
BrsieTcs. U3bsATMe MaTepuana, sBRsitoerocs NpeaMeToM crnopa, U3 3MeKTPOHHOW BEPCUM XKypHana BO3MOXHO Mpwu
YCINOBUM MOSTHOW KOMMEHCaLMN MOpasibHOro 1 MaTepuasnbHoro yuepba, HaHeCEHHOro pefdakLuumM asTopamu.

Penakuusi octaBnsieT 3a coboi NpaBo pefakTMPOBaHKS CTaTel U UBMEHEHMUS CTUMS U3NOXEHUS, HE OKa3blBatoLLMX
BMUSHMA Ha codepxaHne. Kpome Toro, pefakums octaensieT 3a cobor NpaBo OTKMOHATL PYKOMUCK, HE COOTBETCTBY-
IOLLIME YPOBHIO XKypHana, Bo3BpallaTb pykonucu Ha gopaboTky. Pegakums MoxeT notpeboBaTb OT aBTopa npeacTtas-
NEHUS UCXOOHbIX AaHHbIX, C UCMOMb30BaHMEM KOTOPbIX ObInM NOMyyYeHbl ONUCbiIBaeMble B CTaTbe pe3ynbTaThbl, Ans
OLEHKWN PEeLEeH3EeHTOM CTENEHN COOTBETCTBUSI MCXOAHBIX AAHHbIX Y COQEPXKaHWUsS CTaTbMy.

Mpun NpeacTaBneHny pykonucu B pefakumio xxypHana «MeguumHa n akonormsa» asTop (-bl) nepegaert (-H0T) UCKto-
YUTernbHbIE MMYLLECTBEHHbIE MpaBa Ha UCMOMb30BaHNE PYKOMUCK U BCEX OTHOCSILLUMXCS K HEN COMPOBOAMTENbHbIX
MaTepuanos, B TOM YMCIlE HA BOCMPOU3BEAEHME B NevaTh U B CETU VIHTEPHET, Ha NepeBo PyKONMUCKU Ha MHOCTPaHHbIEe
A3bIKM U T.0. YKa3aHHble NpaBa aBTop nepefaeTt pefakumm xypHana 6e3 orpaHuyYeHuns cpoka ux AencTBuS U Ha Teppu-
TOpMM BCEX CTPaH MUpa 6e3 NCKIoYEHUS.

2. Mopspok npeacTaBrneHUs pyKonucu B XXypHan

ExxekBapTanbHbIi peLeH3npyemMblii Hay4HO-MpakTUYeckuin xypHan «MeguumHa u 3Konmormsi» MCnonb3yeT OH-
narH-cucTeMy nogayn un peLeHsnpoBaHus ctaten — https://medecol.gmu.kz/jour. 3Ta cuctema obnerdyaet npegocras-
rNeHne pyKkonucen oT aBTOPOB, YMNPOLLAET NPoLecc peLeH3npoBaHus U nybnukauun. Bonante B cuctemy, Bbibepute
KHOMKY « OTNpaBuTb CTaTblo» 1 CEAYNTE MHCTPYKLUMAM.

[ns npeacTtaBneHust cTaTby aBTOPbI AOMKHBI MOATBEPAUTL HXKECHeaytoLme NyHKTbl. Pykonuck 6yaet Bo3Bpalle-
Ha aBTOpaM, ecrfin OHa UM He COOTBETCTBYET:

+ CraTtbs He Gblna onybnukoBaHa paHee, a Takke He Oblna npeacTaBreHa Anst PacCMOTPEHUS U Nyonukauum B
OPYrom xypHarne.

« dann oTnpaBnsemon ctaTby NnpeacTtasneH B oopmate gokymeHta Microsoft Word.

* [NpwuBeneHbl NonHble uHTepHeT-agpeca (URL) Ans ccbinok Tam, rae 9To BO3MOXHO.

 TekcT HabpaH ¢ ABOMHBbIM MEXCTPOYHbIM MHTEPBANIOM; UCMONb3YeTCs Kermb WpudTa B 14 NyHKTOB; ANs Bblaene-
HWUSI UCNONb3YETCH KYPCUB, @ He NogYepKMBaHUe (3a UCKMOYEHNEM MHTEPHET-aApPECOB); BCE UIMIOCTpaLMK, rpadomkm
1 Tabnuubl UMEIOT Ha3BaHUS! U PaCMONOXeHbl B COOTBETCTBYIOLNX MECTaX B TEKCTE, a HE B KOHLE JOKYMEHTa.

 TeKCT COOTBETCTBYET CTUNUCTUYECKMM N Brbnuorpaduryecknm TpeboBaHMAM, ONMCAHHBIM B

PykoBogacTBe 4151 aBTOPOB, pacnonioxXeHHOM Ha cTpaHuue «O xypHaney.

BbinonHeHbl TpeboBaHusA kK 06ecneyveHmnto Cnenoro peLeH3npoBaHns (4OKYMEHT, COOTBETCTBYOLLMIA 3TUM TpeboBa-
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HUAM HEOOXOOUMO NPUKPENUTL B CUCTEME OHMAaNH-NoLa4M cTaTen OTAernbHbIM annom).

CTpykTypa pyKonucum cooTBeTCTBYEeT 06pasLly (4OKYMEHT, COOTBETCTBYIOLLMI 3TOMY TpeboBaHM0 Heo6xoaMMO Npu-
KpenuTb B CUCTEME OHNaNH-NoAaqn ctaten otaeneHbIM hainom).

B obLiert cnoxHOCTV Mpu 3arpyske pyKOnucu B CUCTEMY OHManH-nodavn cTaten aBTop AOMKeH npukpenuTts 3
OTAEnNbHbIX 00A3aTenbHbIX hanna (NpPUM.: KONMYECTBO HeobA3aTENbHbIX (DANOB 3aBUCUT OT XXENaHUA aBTOPOB Npea-
CTaBWTb B pefaKumio AOMOMHUTENbHbIE MaTepuansl):

* FOTOBbI/ BapUaHT PyKonuncu, ooopMIIeHHbI Mo obpasLly.

* BapwaHT PyKOMUCK, NOArOTOBNEHHBIN ANS Cenoro peLeH3npoBaHns.

* COMPOBOAMTENbHOE MUCHMO.

ConpoBoaunTenbHOe NMCbMO Ha UMS FMaBHOrMO pegakTopa C MOAMUCHI0 BCEX aBTOPOB U NevaTbio yYpexaeHus
0PopMIISIETCS B MPOU3BOIbHOM (DOPME, HO AOMKHO COAEPXaTb CreayLme NyHKTbl (CONpOBOAUTENBHOE NMUCLMO He-
06x0aMMO MPUKPENnUTL B CUCTEME OHMaNH-Modayun ctaten otTaenbHbIM dannom):

1) 3asBnNeHne o TOM, YTO CcTaTbs NpoynTaHa n ogobpeHa BCeMy aBTopamu, YTO Bce TpeboBaHMsA K aBTOPCTBY CO-
6ntogeHbl U YTO BCe aBTOPbI YBEPEHbI, YTO PYKOMUCH OTPaXkaeT AeNCTBUTENbHO NpodenaHHyo pabory;

2) nm4a, agpec n TenedOoHHbIN HOMEpP aBTOpa, OTBETCTBEHHOIO 3@ KOPPECMOHAEHLUMIO 1 3a CBA3b C APYrUMU aB-
Topamu no Bomnpocam, KacarLwmnmcst nepepaboTku, UCNpaBneHns 1 OKOHYaTeNsHOro o4obpeHns NPOBHOro OTTUCKA;

3) cBefeHust 0 cTatbe: TUN pykonucu (opurMHanbHas ctatbsi, 0630p M Ap.); KONMYECTBO NeYaTHbIX 3HAKOB C Npo-
6enamu, Bkntoyas Gubnuorpaduyeckuii CNMCoK, aHHOTaLUMo, Tabnuubl U NOAMUCK K PUCYHKaM, C yKazaHWeM AeTanu-
3aumMK No KONMMYECTBY NevaTHbIX 3HAKOB B CreAyLIMX pa3aenax: TeKCT CTaTbu, aHHOTaums (pyc.), aHHoTaums (aHrn.),
aHHoTaums (ka3.); KONMMYeCTBO CCbINOK B Brubnmorpadunyeckom cnncke nutepartypbl; KONMYECTBO Tabnul; KONMYecTBo
PWCYHKOB;

4) KOHMNMKT MHTepecoB. HeobxoaMMOo yka3aTb NCTOYHUKM (DMHAHCUPOBAHWS CO34aHNS PYKOMUCU U MPeaLLecTBy-
IOLLEro en nccrneaoBaHns: opraHusaumMn-pabotogatenu, CNoHCOpbl, KOMMepYecKasi 3auHTEPECOBAHHOCTb B PYKOMUCH
TEX UMW UHbIX IoPUANYECKMX U/Mnun dUsn4ecknx nnL, 06beKTbl NaTEeHTHOro UNW ApYrMx BUAOB NpaBs (KpOMe aBTOPCKO-
ro);

5) dhamunumn, nmeHa 1 oT4eCTBa BCEX aBTOPOB CTaTbW MNOSIHOCTLO. Pykonucu, umetoLime HecTaHAapTHYHO CTPYKTY-
py, KOTOpasi He COOTBETCTBYET NPeAbABNAEMbIM XKypHanom TpeboBaHusiM, MOryT ObiTb NpeAcTaBneHbl 451 pacCcMo-
TpeHusi nocrne npeaBapuTeNnbHOrO CornacoBaHus ¢ pegakumei No anekTpoHHoW nodte Serbo@gmu.kz.

[nsa nonyyeHns paspeLleHnst pegakumm Ha nogady Takow pyKonvMcu Heobxoaumo nNpeaBapuTenbHO NpeacTaBuTb B
penakumio MOTVBMPOBAHHOE X0A4ATalNCcTBO C yKadaHWeM NpuUYnH HEBO3MOXHOCTYW BbIMOSIHEHNS OCHOBHbIX TpeboBaHuN
K pykonucsim B xxypHane «MeguumHa v akonorus». B cnyyae, ecnv aBTopbl B TeHeHWe ABYX HEAENb C MOMEHTa OTnpaB-
KM CTaTby He NOMy4unn oTBeTa — NUCbMO He MONy4YeHOo peaKonnernen n cneqyet NOBTOPUTL ero OTMPaBKYy.

3. Tpe6oBaHus K NpeAcTaBnseMbIM PYKONUCAM
CobntopeHve ycTaHOBMEHHbIX TpeGOBaHUIA NO3BONUT aBTopamM NpaBuIbHO MNOArOTOBUTL PYKOMUCH K NpeacTasre-
HUIO B pegakumio, B TOM uncne yepes online-cuctemy.

3.1. TexHM4Yeckune TpebGoBaHUA K TEKCTY pyKonucu

MprvHUMaOTCA PYKONMUCK Ha Ka3axCKOM, PYCCKOM W aHITIMACKOM f3blkax. TEKCT CTaTby AOMMKeH ObiTb HaneyaTaH B
nporpamme Microsoft Word (dannel RTF n DOC), wpudt Times New Roman, kernb 14 pt, yepHoro ugeTta, BblpaBHU-
BaHME MO LUMPUHE, MEXCTPOYHbIN MHTEPBan — ABOVHON. Nons ceepxy, cHM3y — 2 cM, cnpasa — 1,5 cm, cnesa — 3 cMm.
CTpaHuLbl 4OMKHbI BbITb NPOHYMEPOBaHbI NOCNeA0BaTENbHO, HAYMHAs C TUTYNLHOW, HOMEP CTPaHWLbl AOMKEH OblTb
oTnevataH B NPaBOM HWKHEM YIIy KaXOow CTpaHuLbI.

MHTepBanbl mexay ab3auamu oTcyTcTBYHOT. [NepBasi cTpoka — otcTyn Ha 1 cm. WpudT ang nognucen K pucyHkam
1 TekcTa Tabnuy, gormkeH 6biTb Times New Roman, kernb 14 pt. O603Ha4YeHAM eanHUL U3MEPEHNS PasrMyHbIX BEMNK-
YMH, COKpaLLEHUsIM TUna «r.» (rog) AOrMKeH NpeALIecTBOBaTb 3HaK HepaspbIBHOMO Npobena, oTMeYatoLLmii HanoxeHve
3anpeTa Ha OTpbIB UX MPW BEPCTKE OT ONpeAensieMoro UMy 4Y1cra unm crosa. To e camoe OTHOCUTCS K Habopy MHK-
umanos u damunuii. Mpu MCNONb3OBaHNM B TEKCTE KaBblYeK MPUMEHSOTCS Tak Ha3blBaeMble TUMorpadckme KaBblYKu
(« »). Tupe obo3Ha4YaeTCsi CUMBOSIOM «»; OeduncC — «-».

CtpykTypa odhopmneHus ctaten: 1) YOK (oba3atensHO), 2) 3aaBnseMbli TUN cTaTbk (OpUrnHaneHas ctaTtbs, 063op
n op.), 3) numumansl n oaMmmnmMm BCeX aBTOPOB B CTPOYKY C MHAEKCALMEN acTEPUCKOM aBTopa, OTBETCTBEHHOIO 3a
nepenucky, 4) HasBaHve ctaTtbu, 5) NONHOe Ha3BaHWe yYpexaeHus, agpec n e-mail ¢ nHaekcaumen kaxagoro astTopa
B 3aBMCMMOCTHM OT adpdununaumm, 6) nms, amunms, oT4eCTBO aBTopa, OTBETCTBEHHOIO 3a NEPENUCKY, N ero AaHHbIe
(momKHOCTb, 3BaHWe, MecTo paboThbl, NONHLIM agpec MecTta paboTel, e-mail), 7) aHHOTaLUMsA Ha A3blke CTaTbyu C yKa-
3aHMEM KIOYEBbIX CIIOB Ha S3blKe CTaTbW, 8) TEKCT pykonucy (C pasgeneHrvem Ha pasfenbl B 3aBUCMMOCTU OT XKaHpa
Hay4Hou ctatbn), 9) Bknag aBTopos, 10) KOHNUKT MHTepecoB, 11) NnpucTaTeriHbii Bubnuorpaduydecknii cnmcok, 12)
TpaHcnuTepauua npuctateriHoro Gubnuorpadumyeckoro cnvcka, 13) aHHOTaums Ha 2 A3blkax C YKa3aHWeM KIoYeBbIX
CMOB, T. €. €CNY A3bIKOM CTaTbW ABNSAETCA PYCCKUIM, TO aHHOTALMS Ha Ka3axCKOM U aHIMUACKOM SA3blKax; ecnn A3bl-
KOM CTaTbM SIBMSIETCA aHIMUACKUIA , TO aHHOTaLMS Ha PYCCKOM WM Ka3axCKOM SA3blKax; €Crnuv si3bIKOM CTaTbM SIBMSETCA
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Ka3axCcKui, TO aHHOTaLMs Ha aHITIMNCKOM M PYCCKOM si3blkax. AHHOTaUMA Ha 2 A3blkax NPUBOAUTCS C 06A3aTeNbHbIM
yKa3aHneMm MyHKToB 1-6, NpvBeAeHHbIX BbILLE.

3.2. NMoaroToBKa TeKCTa pyKonucu

Crtatbu 0 pesynbsratax nccrnenoBaHus (OpurmHanbHble CTaTbl) OOMMKHBI CoAepKaTb NOCNeaoBaTernbHO criegyLumne
pasgenbl: «YOK», «AHHOTaums Ha sa3blke ctaTbu», «BBegeHune», «Uenb», «Matepunansl 1 metoably», «Pe3ynsraTtbly,
«O6cyxaeHne» (ponyckaetca «Pesynetatel n obcyxaeHuey), «3aknodeHne» unu «BeiBoabl», «Bknag aBTopoBy,
«KoHnMKT MHTepecoBy, «JluTepatypay, « TpaHcnuTepauus», «AHHOTaumsay, «AHHOTauusa». CtaTtby Apyroro tuna
(o630pbl, Nekumn, HabnaeHnst U3 NPakTUKA U T. M.) MOTYT UMETb Apyrue pasgensl. Takke OONyCKaeTCsl yKasaHue
TaKMX pasnenos, kak «bnarogapHocTby U «PUHaHCUPOBaHUE» NPU HEOBXOAMMOCTH.

3.2.1. Ha3BaHue pykonucu

HasBaHve [OMmKHO OTpaxaTb OCHOBHYHO Lienb cTaTbu. [nsa 6onbluMHCTBA Cry4YaeB AnvHa TEKCTa Ha3BaHWs orpa-
HuyeHa 150 3Hakamu ¢ npobenamn. HeobXxoAnMMOCTb YBENMYEHNS KONMYecTBa 3HAKOB B Ha3BaHUW PYKOMMUCU OOIKHA
ObITb cornacoBaHa ¢ pegakumnen.

3.2.2. AHHOoTauuA

AHHOTauus (Ha pycCKOM, Ka3axCKOM 1 aHIMUMCKOM A3blkax) AOMMKHa 06ecneyunTb MOHMMaHWe rMaBHbIX NOMOXEHUN
ctatbu. [Tpu HanpaBneHn B pegakumio MaTepranoB MOXHO OrPaHNYUTECS HECTPYKTYPUPOBaAHHOW aHHOTaLMeN ¢ onu-
CaHVeM OCHOBHbIX MOMOXEHWI, pe3ynsLTaToB U BbIBOAOB, HO MCMOMb30BaHWE CTPYKTYPUPOBaHHOW aHHOTauMuM npea-
noytutensHee. O6bem aHHoTaUUKM JormkeH ObiTe He MeHee 1500 3HakoB ¢ npobenamu n He 6onee 300 cnos. MNepen
OCHOBHbIM TEKCTOM aHHOTaLMKN Ha 2 s3blKax B KOHLe pyKOnucu HeobXo4MMO MOBTOPHO yKa3aTb aBTOPOB, Ha3BaHue
cTtaTby 1 adpcpmnmanmio (B CHET KONMMYECTBA 3HAKOB HE BXOAMT). B KOHUE aHHOTaLMu HEOOXOAMMO yKa3aThb KIo4YeBble
cnoga. >KenaTenbHO UCMOMb30BaTb OOLLENPUHATLIE TEPMUHDBI KITHOYEBbLIX CMIOB, OTPaXXEeHHbIE B KOHTPONUPYeMbIX Me-
OVLMHCKMX crnoBapsix, Hanpumep, http://www.medlinks.ru/dictionaries.php

3.2.3. BBegeHue

BBeneHve oTpaxaeT OCHOBHYO CyTb OMUCHIBAEMON NPOBNEeMbI, COAEPXKUT KpaTKUA aHann3 oCHOB

HbIX NMUTEpPaTYpPHbIX NCTOYHMKOB NO nNpobreme. B KoHLe pasgena HeobxoamMMo chopMynupoBaTh OCHOBHYHO LiEfb
paboTbl (ANa cTaTen o pesynsratax uccrnefoBaHus).

3.2.4. Uenb pa6oTbl
Mocne pasgena «BeegeHne» onuckiBaeTcd Lenb CTaTby, KOTOpasi 4OMMKHA ObITh YETKO chopMynupoBaHa, B Gop-
MynupoBke Lenu paboTbl 3anpeLlaeTcs NCnonb3oBaTh COKPaLLEHUS.

3.2.5. MaTtepumanbl n metoabl

B aTom pasgene B goctatodHoM ob6beme JormkHa ObiTb NpeacTaBneHa nHdopmMaums ob opraHnsaumm nccnegosa-
HUsi, oOObeKTe nccneaoBaHus, uccriegyemon BbIbopke, KpUTEPUAX BKIOYEHWUS/MCKIIOYEHUS,, METOAAX UccrneaoBaHus
1 06paboTkM nonyyeHHbIX AaHHbIX. OB6a3aTenbHO yKasbiBaTb KpUTEPUM pacnpeneneHs 00beKToB NccrnegoBaHus no
rpynnam. Heobxogumo nogpo6Ho onmcaTh MCNOMb30BaHHY0 annapaTypy Y AMarHoCTUYECKYH TEXHUKY C yKa3aHueMm ee
OCHOBHOW TEXHUYECKOWN XapaKTEPUCTUKN, Ha3BaHUA HabOPOB AN FOPMOHANBLHOIO U BUOXMMUYECKOTO NCCrefoBaHUN,
C yKasaHveM HOpMarnbHbIX 3HAYEHU AN OTAENbHbIX nokasatenew. MNpu ncnonb3oBaHMN OBLLENPUHATHIX METOAOB
ncecnenoBaHns HeobXxoaMMO NPUBECTU COOTBETCTBYHOLLME NMTEPATYPHbIE CCbINKK; yKasaTb TOYHblIE MEXAyHapoaHbIe
Ha3BaHWUS BCEX MCMOMb30BaHHbIX NTEKAPCTB M XMMUYECKNX BELLECTB, J03bl 1 cNOCObbl NpUMeHeHUs (MyTW BBEAEHUS).

YyYyacTHUKM UccneaoBaHust OOMkHbl OblTb O3HAKOMIEHbI C LEMNsIMA U OCHOBHBIMU MOMOXEHUSIMU UCCNEAOBaHNS,
nocrne 4Yero AOSMKHbI NOANMCAaTb MMCbMEHHO OOPMIIEHHOE corfacue Ha yvacTue. ABTOPbl LOSMKHbI NPegoCcTaBnUTb
JeTanu BbllLeyKasaHHOW npoleaypbl Npu onucaHun NpoToKona uccrneqoBaHust B pasgene «Matepuanbsl n Metoabi»
N yKasaTb, YTO OTMYECKUA KOMUTET og4o0pun NpoTokon uccrnegosaHus. Ecnu npoueaypa uccnegoBaHus BKITKOYAET B
cebs1 peHTreHoNorM4Yeckne onbliThl, TO KenaTenbHO NPUBECTU UX ONMUCaHNE M 403bl SKCMO3nLMK B pasgene «Matepua-
nbl 1 MeToAbl». ABTOPbI, NpeacTaBnsaoLme 0630pbl NIUTEPATYPbI, JOMKHbI BKOYMTL B HAX pasgern, B KOTOPOM OMUChI-
BalOTCsl METOAbI, MCNOMb3yeMble AN HAXOXAEHUs, 0TBbopa, Nony4YeHns MHpopMaLmn 1 CUHTE3a AaHHbIX. QT METOAbI
Takke O0MKHbI ObITb NPpMBEAEHbI B @aHHOTaLMMN.

Cratuctudeckme mMetoabl HEOOXOOUMO OMUCHLIBaTb HACTONbLKO AeTarbHO, YTOObI rPAMOTHbIN YATaTENb, UMEHLLNIA
OOCTYM K UCXOOHbBIM AaHHbIM, MOI NPOBEPUTL MOMyYeHHble pe3ynbTaThl. [10 BO3MOXHOCTU, NOMyYeHHbIE AaHHbIe JOMK-
Hbl BbITb MOABEPrHYTbI KONMYECTBEHHON OLEHKE W NPEACTaBIEHbI C COOTBETCTBYHOLLMMM NOKa3aTeNsiMmn oLUMGOK name-
peHus 1 HeonpeaeneHHoCcTH (TakMMu, Kak JoBepUTENbHbIE MHTEPBarbI).

OnwncaHune npoleaypbl CTaTUCTUYECKOrO aHanu3a sIBNsSeTCsl HeoTbeMIIEMbIM KOMMOHEHTOM pa3sgena «MaTepuansl
1 MeToAbI», MPU 3TOM CaMy CTaTUCTU4YecKyto 06paboTky AaHHbIX creayeT paccMaTpmBaTh He Kak BCMOMOraTenbHbI, a
Kak OCHOBHOW KOMMOHEHT nccrnenoBaHus. HeobxoamMmMo npuBecTy NOMHbIN NepeYeHb BCEX UCMONb30BaHHbLIX CTaTUCTU-
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YeCK/MX METOOOB aHanm3a U KpUTepueB NPOBEpPKM rmnotes. HegonycTnmo mMcnonb3oBaHne pas Tmna «Mcnonb3oBa-
NMCb CTaHAapTHbIE CTaTUCTUYECKNe MeToab!» 6e3 KOHKPETHOro KX ykasaHusa. ObasaTenbHO yka3blBaeTCs NPUHATLIN B
[AaHHOM MCCrneaoBaHNM KPUTUHECKUIA YPOBEHb 3HAYMMOCTU «p» (Hanpumep: «Kputuueckuii ypoBeHb 3HaYMMOCTU Npu
NpoBepKe CTaTUCTUYECKUX MMNOTE3 NpuHUMancst pasHbiM 0,05»). B KaXaoM KOHKPETHOM Criyyae enatenbHO ykasbl-
BaTb haKTUYECKYH0 BENMUYNHY JOCTUTHYTOIO YPOBHS 3HAYNMOCTHU «P» AFIA UCMOfb3YeMOro CTaTUCTUYECKOTO KpUTEPHS.
Kpome TOro, Heo6xoaMMO ykasbiBaTb KOHKPETHbIE 3Ha4YeHUS NOMyYeHHbIX CTaTUCTUYeCKnX kputepues. Heobxoammo
AaTb onpegerneHne BCEM UCMOMb3yeMbIM CTaTUCTUYECKMM TEPMUHAM, COKPALLEHWUSM U CUMBOMNYECKUM 0603Haue-
HuAM, Hanpumep, M — BeibopoyHoe cpedHee, m — owmbka cpegHero n Ap. [lanee B TekcTe HeO6x0AMMO yKasbiBaTb
06beMm BbIGOPKM (N), NICNOMB30BAHHOIO 4151 BEIYUCIIEHNS] CTAaTUCTUYECKUX KpUTepueB. Ecnn ncnonb3yemble cTatucTu-
YecKkne KpUTepUn MMEKT OrpaHNYeHUst Mo UX MPUMEHEHMIO, YKaxXuTe, Kak NpoBepsanvcb 3TU OrpaHUYeHUs N KakoBbl
pe3ynbTaTbl AaHHbIX NPOBEPOK (HanpuMep, kak noareepxaarncs hakt HopManbHOCTU pacnpeneneHns npu NCnorb30-
BaHMM napameTpuyecknx MeTogoB ctatnctukun). Cnepyet n3beratb HEKOHKPETHOMO UCMOMNb30BaHNUSA TEPMUHOB, UMe-
IOLLMX HECKOITbKO 3Ha4YeHne (Hanpumep, CyLLeCTBYET HECKONbKO BapuaHTOB KoadhdumumeHTa koppensauyun: MNupcoHa,
CnupmeHa v ap.). CpegHune BennMYMHbI He crnedyeT NpuBOAWTL TOYHEe, YeM Ha OAMH AeCATUYHbBIN 3HaK NO CPaBHEHUIO
C CXOOHbIMM AaHHbIMU. ECnin aHanms gaHHbIX NTPOM3BOAMIICS C UCMOMNb30BaHMEM CTaTUCTUYECKOTO NakeTa nporpamMm,
TO HeoBXoAUMO yKa3aTb Ha3BaHMe 3TOro NakeTa u ero Bepcuio.

3.2.6. Pe3ynbrathbl n 06CcyaeHue

B pnaHHOM pasgene onvcbiBaloTCs pesynbraTthl NPOBEAEHHOMO UCCNEAOBaHWS, NOAKPENNSeMble HarnsaHbIM Uto-
CTPaTVBHbLIM Matepuanom (Tabnuubl, pucyHkn). Henb3s NOBTOPSITb B TEKCTE BCe AaHHble 13 Tabnuw, Unv puUCyHKOB;
HeobXx0aMMO BbIAENUTb 1 CYMMUPOBATb TONMbKO BaXKHbIE HABNOAEHUS.

Mpw obcyxaeHun pesynsTaTtoB UCCNEfoBaHNS AOMYCKaOTCH CChINKM Ha paboTbl APYrnMX aBTOPCKUX KOMNNEKTUBOB.
Heobxogumo BblIAENUTbL HOBbIE U BaXKHbIe acMeKTbl UCCNEAOBaHWS, a Takke BblBOAbI, KOTOpPble U3 HUX crneaytoT. B
pasgene HeobxoAMMo 06CyaANTb BO3MOXHOCTb MPYMEHEHNS MOMyYEeHHbIX Pe3ynsTaToB, B TOM YACME U B AanbHENLLNX
nccnegoBaHusix, a Takke UX OrpaHnyeHust.

Heobxoammo cpaBHWTL HabrogeHns aBTopoB CTaTbW C OAPYrMK UCCMEoBaHMAMM B AaHHOW obrnacTtu, cBsA3aTb
CAenaHHbIe 3aKIioYeHWs C LensiMmn UCCrefoBaHus, OQHaKOo crieqyeT usberatb «HEKBanMMULMPOBaHHbIX», HEODBOCHO-
BaHHbIX 3asBNEeHU 1 BbIBOAOB, HE MOATBEPXAEHHbIX MONHOCTLIO dhakTamu. B yacTHOCTW, aBTopam He cnegyer ae-
naTb HUKaKMX 3asiBNIEHWI, KacaloLLUMXCA SKOHOMUYECKOW BbIrOAbl U CTOMMOCTW, €CMM B PYKOMUCK HE NpeacTaBreHbl
COOTBETCTBYHOLLME IKOHOMUYECKME AaHHble 1 aHanu3bl. Heobxoanmo n3bexatb NPeTeH3nn Ha NPUOPUTET U CCbINOK
Ha paboTy, KoTopas eLle He 3akoH4YeHa. DopMynMpoBaTh HOBbIE MMMNOTE3bl HYXKHO TOMbLKO B Cryvae, Korga 3710 onpas-
AaHHO, HO YeTKo 0603HayaTh, YTO 3TO TONBLKO rMMNoTesbl. B 3aTOT pasgen mMoryT ObiTh Takke BKMOYeHbl 060CHOBaHHbIE
pekoMeHaauum.

3.2.7. 3aknroyeHune
[aHHbIN pa3gen MoxeT OblTb HanncaH B Buae obLLEero 3aknoyeHnst, Unn B BuAe KOHKPETM3NPOBaHHbIX BbIBOAOB B
3aBMCMMOCTM OT CNeundmnkn cTaTby.

3.2.8. BbiBoAabI
BbIBOAbI AOMKHbBI ObITb MPOHYMEPOBaHbI, YETKO COOPMYNIMPOBAHbLI U CrieAoBaTh NOCTaBNEHHON Lenu.

3.2.9. Bknapg aBTOpOB

B paHHOM pasgene HeobxooMMO ykasaTb BKIa Kaxaoro aBtopa B paboTty Hap ctatben. Bknag B paboty Hag
cTaTben — 370 MHTenneKTyanbHoe BNoXeHne, 6e3 KOToporo YyacTb paboTbl Unn paboTta B Lenom He morna bbiTb 3a-
BepLUEHa unun crtatbs HanucaHa. B cootBeTcTBUM ¢ pekomeHgaumsmm MexagyHapogHoro Komuteta Pegaktopos Me-
AumHCKMX XKypHanoB aBTopamu ctatbu MOryT BbITb nvua, Yen Bknag B paboTy OCHOBaH Ha CReayroLwmux KpUuTepusx:

— CYLLIEeCTBEHHbIN BKMaA B KOHLENUMIO Uy Au3anH paboTsl; cOop, aHanns3 unv nHTepnpetauus pedynsratoB pabo-
Thl;

— HanucaHwne TekcTa U/Mnn KpUTUYECKMIN MEPECMOTP ero CoaepXKaHus; — yTBepXX4eHNe OKOHYaTeNbHOro BapuaHTa
cTatbun Ansa nybnukaumu;

— corrmacue HecTu OTBETCTBEHHOCTb 3a BCe acnekTbl paboThl, Haanexallee nsyyeHve n pelleHne Bonpocos, CBs-
3aHHbIX C JOCTOBEPHOCTLIO AaHHbIX UMW LIENOCTHOCTLIO BCEX YacTew cTaTb.

3.2.10. KoHdnukT nHTepecoB

B paHHOM pasgene HeobxoamMMo ykasatb nobble PrHaHCOBbIE B3aVMOOTHOLLEHUS, KOTOPbIE CMOCOOHbI MPUBECTYU
K KOHMNMKTY MHTEPECOB B CBA3U C NPeACTaBfeHHbIM B PyKONMCU MaTepuanom. Ecnu KoHdnmMKTa MHTEpecoB HeT, TO
nuwetca: «KOHMNUKT MHTepecoB He 3agaBneH». Heobxoammo Takke ykasaTb MCTOYHMKN PMHaHCMpPOBaHMSA paboThbl.
OCHOBHbIE UCTOYHMKM PMHAHCUPOBaHUS AOMKHBI ObITb YKa3aHbl B 3arofioBke cTaTby B BUAE OpraHu3auuii-paboTtoaa-
Tenen B OTHOLLEHMM aBTOPOB pyKonucu. B TekcTe e Heobxoammo ykasatb Tvn rHaHCMPOBaHWSA OpraHn3aums Mupa-
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6otogatensmu (HVP n gp.), a Takke npu Heo6XoaAMMOCTN NPefoCTaBUTb UHPOPMAaLIMS O AOMONMHUTENbHBIX UCTOYHU-
Kax: croHcopckas nogaepxka (rpaHTbl pasnuyHbIX POHAO0B, KOMMEPYECKNe COHCOPbI).

B naHHOM pasgene Takke ykasblBaeTcsl, €Cnv 3TO NPUMEHUMO, KOMMepYecKasi 3anHTEePeCOBaHHOCTb OTAENbHbIX
HU3NYECKUX N/MNn IopUaNYECKNX Nyl B pedynsratax paboTbl, HanuymMe B pyKonucy onucaHuin obbLekToB NaTeHTHOro
mnu nboro apyroro Buaa npae (kpome aBTopckoro). MNogpobHee o noHsaTuUn «KOHNUKT MHTepecoB» YntanTe B Equ-
HbIX TpeboBaHui k pykonucsam MexayHapogHoro Komuteta Pegaktopos MeguumHckmx XypHanos (ICMJE).

3.2.11. BnarogapHocTu

[aHHbIn pasgen He aBnsieTca obsizaTenbHbIM, HO €ro HanM4ne XenatenbHO, ecnyn 3T0 NpMMeHuMo. Bce ydact-
HUKW, HE OTBevYarLlMe KpUTEpPUSIM aBTOPCTBA, AOMKHbI OblTb NepeyncrieHbl B pasgene «bnarogapHoctuy». B kave-
CTBE NPUMEPOB TEX, KOMY CriefyeT BblpaxaTb 6naro4apHOCTb, MOXHO MPUBECTU fNL, OCYLLECTBISIOLLNX TEXHUYECKYHO
NOAAEPXKKY, MOMOLLHMKOB B HAaMMCaHWM CTaTbW UMW pyKOBOAMTENS noapasgeneHus, obecneynsarowero obLlyo nog-
aepxky. Heobxoammo Takke BblpaxaTb NPU3HATENBbHOCTbL 3a (DMHAHCOBYHO 1 MaTepuarnbHyo nogaepkky. Mpynnbl nu,
yyacTBOBaBLUMX B paboTe, HO Ube yyacTue He OTBeYaeT KpUTEPUSIM aBTOPCTBA, MOTYT ObiTb NEPeYMCreHbl KakK: «Kiu-
HUYecKMe nccrnenoBaTtenm» U «y4acTHUKU uccriegoBaHusi». Mx dyHKUMst AomkHa ObITe onvcaHa, HanpuMep: «y4a-
CTBOBas Kak Hay4Hble KOHCYNbTaHTbI», KKPUTUYECKM OLEHMBANWU Lenn uccregoBaHus», «cobupanu gaHHbIe» Unn
«MPUHMMAInK yyacTue B fie4YeHNM NaLMeHTOB, BKITIOYEHHbIX B UCCriefoBaHMe». Tak Kak YutaTenu MoryT hopMupoBaTh
cobCTBEHHOE MHEHME Ha OCHOBaHMM MPEACTaBMNEHHbLIX JaHHbLIX M BbIBOAOB, 3TU NuLA AOMXKHbI AaBaTb NUCbMEHHOE
paspeLueHne Ha To, YToObl ObITh YNOMSAHYTEIMW B 3TOM pasaerne (06bem He 6onee 100 cnos).

3.2.12. NlutepaTtypa

Pepakuus He orpaHnyvMBaeT aBTOPOB B KONMUYECTBE MCMOMb3yeMbIX NUTEPaATYPHbIX MCTOYHMKOB, HO NPOCUT aBToO-
POB paynTENbHO OTHOCUTBLCS! K (OPMHAHCOBBLIM Y BPEMEHHBIM pecypcam pefakumMm U BHOCUTb TONMbKO HeobxoauMmble
ccbinkn. CCbIfKU Ha nNuUTepaTypHble UCTOYHWKN OOMKHbI OblTb 0603Ha4YeHbl apabckuMm Ludpammn 1 ykasbiBaTbCs B
TEKCTEe PYKOMUCK B KBaZpaTHbIX CKOOKax.

MpucTtaTeliHbin Gubnmuorpadmyecknin CNMcok AormkeH ObiTb NpuBeaeH B andaBUTHOM nopsigke 1 0opMITEH B CO-
oteetcTBuM ¢ FTOCT 7.1-2003 «Bunbnumorpacduyeckas 3anucs. bubnuorpaduyeckoe onucaHue. O6uwme TpeboBaHms 1
npaswuna coctaBneHnsa». Bce UCTOMHUKM NPUBOASTCA HYMEPOBaHHBIM NOCNe0BaTeNlbHO CNCKOM, NEPEYNCAAIOTCS No
andaeuTy — cHavana UCTOYHMKM Ha KUpunnuue, 3atem Ha natuHuue. ICTOYHMKN NpUBOAATCS Ha A3blke opuUrmHana.
Mpun odopmMneHnn Ha3BaHWN NHONA3bIYHBIX PABOT COXpaHAETCH pacCTaHOBKA 3arnaBHbIX U CTPOYHbIX OYKB.

3.2.13. TpaHcnuTepauus

Mpu cocTtaBneHun cnucka 6mMbnuorpadnyeckmx CCbINTOK PYCCKOA3bIYHBIE UCTOYHMKN HEOOXOAMMO TpaHCnUTepu-
poBaTb, @ MHOCTPaHHbIE UCTOYHMKM MPUBECTU B COOTBETCTBME TpeboBaHWsaM TpaHcnuTepauun. Bece TpaHcnutepupo-
BaHHble UCTOYHMKM OAKTCs HYMEPOBaHHbIM MOCMeoBaTeNbHO CMMCKOM, B COOTBETCTBUM C MOCIEeL0BaTENbHOCTLIO
MCTOYHMKOB M3 cnucka «Jlnutepatypan.

[ns nonyyeHusi TpaHCIMTEPUPOBAHHOIO CMMCKa NMTEpPaTypbl MOXHO BOCMOMb30BaTLCS NPOrpaMMOoN TpaHCnuTe-
paumm pyccKoro Tekcta B naTvHuuy Ha cante http://translit.ru

3.2.14. 'pachuuecknit matepman

O6bem rpacmyeckoro matepumana — MMHUMarneHO HeobxoamMbIn. Ecniv pucyHkn Gbinm onybnmnkoBaHebl paHee, He-
06x0aMMO yKa3aTb OpUrMHanbHbIN UCTOYHUK U MPEeACTaBUTb MUCbMEHHOE pa3peLleHne Ha UX BOCnpounsBedeHne ot
Aepxatensi npaea Ha nybnvkauuo. PaspelueHne TpebyeTcst He3aBMCUMO OT aBTOPCTBa UMW n3gaTensi, 3a UCKIMYeHu-
€M JOKYMEHTOB, HE OXPaHSIOLLMXCS aBTOPCKMM NPaBOM.

PucyHkn n cxembl B anekTpoHHOM Buae Heobxoammo npeactaBuTb ¢ pacwmnperem JPEG, GIF unu PNG (paspe-
weHune 300 dpi). PucyHkn MOXHO nNpeacTaBnsATb B pasnuyHbIX LIBETOBbIX BapuaHTax: YepHobenbli, OTTEHKM Ceporo,
uBeTHble. LiBeTHble puCyHKM ByayT npeAcTaBrneHbl B LIBETHOM MCMOMHEHNM TOMBbKO B 3MEKTPOHHOW BEPCUU XKypHana,
B NnevyaTHOW Bepcum xypHana oHu ByayT nybnmkoBaTbCs B OTTEHKax ceporo. Mukpodotorpadum AOMKHbI UMETb MeT-
K1 BHYTpeHHero macwtaba. CumBonbl, CTpenku unm OyKkBbl, UCNOMb3yeMble Ha MUKpOodoTorpadmsax, AOMKHbI ObITb
KOHTpPacTHbIMW MO CpaBHeHUto ¢ poHoM. Ecnun ncnonbayrotea coTorpadmm nogen, 1o 3Tu nogn nmbo He JOMKHbI
ObITb y3HaBaeMbiMu, MO0 K TakMM POTO AOIMKHO ObITb NMPUNOXEHO MUCbMEHHOE pa3peLleHne Ha ux nybnukauuio.
N3meHeHne bopmaTta pUCYHKOB (BbICOKOE paspeLleHne 1 T. A.) NpegBapuTenbHO cornacyertcs ¢ pegakumnen. Pegakums
OCTaBnsieT 3a cobov NpaBo OTKasaTb B pa3MeLLEeHUN B TEKCTE CTaTbW PUCYHKOB HECTaHOAPTHOIO KayecTsa.

PrcyHkn AomkHbI 6bITb MPOHYMepOoBaHbI NocreoBaTeNlbHO B COOTBETCTBUM C MOPSAKOM, B KOTOPOM OHY BRepBble
ynomMuHatoTcs B TekcTe. [ogrotaBnmnBaoTcs NOAPUCYHOYHbIE NMOAMNMCU B NOPSAKE HYMepaLuy PUCYHKOB.

3.2.15. Tabnuubl

Tabnuubl AOMKHBI MMETb 3arofioBOK U 4eTKO 0003HaveHHble rpadbl, yaobHble ana yteHus. WpudT onga tekcra
Tabnuy, gormkeH 6bitb Times New Roman, kermb He meHee 10pt. Kaxxgaa Tabnvua neyvaraerca yepes 1 mHTepBan.
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doTo-TabnuLbl HE MPUHUMAKOTCS.

Hymepynte Tabnuupsl nocnegoBaTtenbHO, B MOPsiAKE UX NEPBOro yNoMuHaHWs B TekcTe. [anTe KpaTkoe Ha3BaHue
Kaxgon n3 Hux. Kaxgbii ctonbel B Tabnuue LOMKEH MMETb KOPOTKUIA 3aronoBoK (MOXHO ucnons3oBaTts abbpesuna-
Typbl). Bce pasbsicHeHus criegyeT nomeLlatb B NpUMeYaHnsix (CHOcKax), a He B Ha3BaHUM Tabnuubl. YKaxuTe, Kakve
CTaTUCTUYECKME MEPLI MCMNOMb30BanMCh A1 OTPaXKeHUs BaprMabenbHOCTU AaHHbIX, HAaNpUMep CTaH4apPTHOE OTKIOHe-
HuMe unu owmnbka cpefHen. Ybeautech, 4To Kaxaas Tabnmua ynoMmsiHyTa B TEKCTe.

3.2.16. EaMHULbI N3MepeHnsa N CoOKpaLleHusA

MamepeHus npusogatca no cucteme CU un wkane Llenbcusa. CokpalleHnsi oTAenbHbIX COB, TEPMUHOB, Kpome 06-
LLenpUHATBIX, He gonyckatoTcs. Bce BBoaMMbIe cokpalleHus paclumdpoBbIBAOTCA MOMHOCTLIO MPWY NEPBOM yKa3aHWUM
B TEKCTE CTaTbW C MOCNeayrLnM yKkasaHmeM COKpalleHus B ckobkax. He cnegyet mcnonb3oBatb abbpeBunartyphbl B
Ha3BaHWW CTaTbU U B aHHOTALMMN.
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