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Abstract

Menopause represents a significant period in a woman'’s life, marked by substantial hormonal changes that significantly impact various
bodily systems, particularly the cardiovascular system. The cessation of estrogen production increases the risk of cardiovascular diseases,
including myocardial dysfunction. Myocardial dysfunction during menopause may lead to heart failure, particularly in postmenopausal women,
where cardiovascular events become more frequent. This condition poses a serious health concern as structural and functional heart changes
may remain undetected until advanced stages, complicating diagnosis and treatment. The relevance of studying myocardial dysfunction
in menopausal women lies in the profound hormonal and physiological changes occurring during this period. Loss of estrogen's protective
effect contributes to increased risks of hypertension, myocardial hypertrophy, and diastolic dysfunction, even with preserved ejection fraction,
complicating diagnosis and management.

The pathophysiology of myocardial dysfunction involves endothelial dysfunction, exacerbated by reduced nitric oxide synthesis and
lipid metabolism disruptions, further promoting myocardial hypertrophy and fibrosis. Epidemiological data reveal a higher incidence of heart
failure with preserved ejection fraction (HFpEF) in postmenopausal women, linked to more pronounced diastolic dysfunction compared to men.

Diagnostic methods like echocardiography and advanced imaging techniques such as MRI play a crucial role in identifying early
structural myocardial changes, including left ventricular hypertrophy and fibrosis. Understanding the prognostic significance of these structural
and functional myocardial indicators is critical for preventing cardiovascular diseases and improving patient outcomes in menopausal women.
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Introduction

Menopause represents a critical phase in a woman's
life, characterized by significant hormonal changes that
substantially affect various body systems, particularly the
cardiovascular system. Following menopause, women lose
the protective effects of estrogen, leading to an increased
risk of cardiovascular diseases, including myocardial
dysfunction. The development of myocardial dysfunction is
a precursor to heart failure, which is of particular concern
for postmenopausal women, as they experience a rise
in cardiovascular events. Myocardial dysfunction during
menopause is a serious medical issue with potentially
substantial implications for women's health. As menopause
begins, women encounter various structural and functional
changes in the heart, which can adversely impact prognosis
and contribute to the progression of cardiovascular diseases.
These changes often go unnoticed until later stages, making
diagnosis and management challenging [1,2].

Relevance of the topic. Research on myocardial
dysfunction in postmenopausal women is crucial due to the

Review methodology

1. Literature search: The review is based on a
systematic search of scientific literature across databases
including PubMed, Scopus, Web of Science, and Google
Scholar. Studies were selected based on their relevance
to structural and functional myocardial changes in
postmenopausal women.

2. Inclusion criteria:

-Articles published between 2014 and 2024 to
ensure the relevance of data.

-Studies focusing on myocardial dysfunction and
cardiovascular risks in postmenopausal women.

-Research including analysis of structural indicators
such as left atrial volume index, myocardial mass, left
ventricular volumes, and systolic and diastolic function
parameters.

3. Exclusion criteria:
-Articles published more than 10 years ago.

-Studies unrelated to postmenopausal women.

profound hormonal and physiological changes occurring
during this period. The loss of estrogen's protective effects
significantly increases the risk of developing hypertension,
myocardial hypertrophy, and diastolic dysfunction. These
changes may occur even with preserved ejection fraction,
complicating diagnosis and treatment and necessitating
heightened clinical attention [3, 4].

Review objective. The purpose of this review is to
systematically analyze and assess the prognostic significance
of structural and functional indicators of myocardial
dysfunction in postmenopausal women. Emphasis is placed
on cardiovascular changes related to hormonal shifts and
their role in the development of heart failure. The review
also explores diagnostic and predictive methods using
modern tools, such as echocardiography, cardiac MRI, and
other cardiovascular imaging techniques.

-Research lacking quantitative or qualitative
indicators of structural or functional myocardial changes.

4. Data analysis: All selected studies were analyzed
for design, methodology, and outcomes. The key focus areas
included:

- Evaluation of diastolic function changes.

- Assessment of cardiac volumes and their prognostic
significance.

- Impact of hormonal changes on cardiac structure.

- Analysis of prognostic indicators for cardiovascular
risks.

5. Synthesis of results: The findings from the
studies were synthesized to identify the most significant
markers of myocardial dysfunction used to predict heart
failure in postmenopausal women. Additionally, the review
highlights the potential application of modern diagnostic
tools in assessing the prognostic value of these markers.

Epidemiology and Pathophysiology of Myocardial Dysfunction

The incidence of cardiovascular diseases in
postmenopausal women significantly increases. Research
shows that women in this period have a higher risk of
both systolic and diastolic myocardial dysfunction. This is
associated with hormonal imbalances affecting vascular
tone, lipid metabolism, and inflammatory processes, leading
to impaired cardiac function [5,6]. The menopausal period
is characterized by a sharp decline in estrogen levels,
which impacts the cardiovascular system. Estrogens have a
cardioprotective effect by improving endothelial function,
increasing antioxidant levels, and reducing inflammatory
processes. The loss of this protective effect contributes
to increased vascular stiffness, elevated blood pressure,
and atherogenesis. One of the key mechanisms underlying
myocardial dysfunction in the postmenopausal period is
endothelial dysfunction. Decreased estrogen levels lead
to reduced nitric oxide synthesis, impairing vascular
relaxation and promoting vasoconstriction. This increases
myocardial workload and contributes to the development
of left ventricular hypertrophy, an early manifestation of
myocardial structural changes [5].

Estrogens also influence lipid and carbohydrate
metabolism, maintaining a favorable lipid profile in
premenopausal women. After menopause, there is an

increase in total cholesterol and low-density lipoprotein
levels, which contributes to atherogenic changes in the
vessels and exacerbates cardiovascular risks [6]. These
changes canlead to increased myocardial mass, development
of fibrosis, and impaired cardiac contractility. Studies show
that postmenopausal women have a significantly higher
incidence of heart failure with preserved ejection fraction
compared to men. This is due to more pronounced diastolic
dysfunction, highlighting the importance of timely diagnosis
of diastolic dysfunction and structural changes in the
myocardium [7].

An important aspect of the pathogenesis of heart
disease in menopausal women is also the activation of the
renin-angiotensin-aldosterone system, leading to sodium
and water retention, increased vascular stiffness, and
myocardial hypertrophy. These factors also increase the risk
of cardiovascular events [8].

During menopause, decreased estrogen levels
directly affect the cardiovascular system, leading to changes
in endothelial function and increased vascular stiffness.
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These changes result in impaired diastolic function
of the left ventricle, which can lead to heart failure with
preserved ejection fraction.

Diastolic dysfunction may not manifest until it
reaches clinically significant levels, complicating early-
stage diagnosis [7, 8].

Structural changes in the myocardium and diagnostic methods for assessment

Structural changes in the myocardium in
menopausal women include myocardial hypertrophy,
increased wall thickness, and fibrosis. Myocardial
hypertrophy is an early sign of increased cardiac workload
caused by elevated blood pressure and changes in vascular
tone resulting from the loss of estrogenic protection [9].
These changes are particularly pronounced in women
with hypertension and obesity, confirming their prognostic
significance in the development of heart failure [10].
Structural and functional changes in the myocardium play
a crucial role in the progression of heart failure. Assessing
these changes is an important prognostic indicator for
identifying cardiovascular complications in postmenopausal
women. Recent studies focus on the relationship between
structural-functional  indicators and cardiovascular
disease prognosis, emphasizing the importance of early
diagnosis and timely intervention. Structural changes in
the myocardium, such as left ventricular hypertrophy,
enlargement of the left atrium, and increased myocardial
mass, may contribute to the development of myocardial
fibrosis and impaired myocardial function. These changes
have significant prognostic value as they may precede clinical
manifestations of cardiovascular disease in postmenopausal
women. For example, left ventricular hypertrophy and left
atrial enlargement are often associated with an increased
risk of heart failure and arrhythmias [9, 10].

The menopausal period is characterized by a sharp
decline in estrogen levels, affecting the cardiovascular
system. Estrogens have a cardioprotective effect by
improving endothelial function, increasing antioxidant
levels, and reducing inflammatory processes. The loss of
this protective effect contributes to increased vascular
stiffness, elevated blood pressure, and atherogenesis [9].

One of the key mechanisms underlying myocardial
dysfunction in the postmenopausal period is endothelial
dysfunction. Decreased estrogen levels lead to reduced
nitric oxide synthesis, impairing vascular relaxation and
promoting vasoconstriction. This increases myocardial
workload and contributes to left ventricular hypertrophy, an
early manifestation of myocardial structural changes [10].
Estrogens also influence lipid and carbohydrate metabolism,
maintaining a favorable lipid profile in premenopausal
women. After menopause, there is an increase in total
cholesterol and low-density lipoprotein levels, which
contributes to atherogenic changes in the vessels and
exacerbates cardiovascular risks [10]. These changes
can lead to increased myocardial mass, development of
fibrosis, and impaired cardiac contractility. Studies show
that postmenopausal women have a significantly higher
incidence of heart failure with preserved ejection fraction
compared to men. This is due to more pronounced diastolic
dysfunction, highlighting the importance of timely diagnosis
of diastolic dysfunction and structural changes in the
myocardium [9]. An important aspect of the pathogenesis
of heart disease in menopausal women is also the activation
of the renin-angiotensin-aldosterone system, leading to
sodium and water retention, increased vascular stiffness,
and myocardial hypertrophy. These factors also increase the
risk of cardiovascular events [8].

Understanding  the  prognostic  significance
of structural and functional myocardial changes in
postmenopausal women is critical for preventing

cardiovascular diseases and improving patient quality of
life.

Functional indicators of myocardial dysfunction

Functional changes in the myocardium in
postmenopausal women are most often expressed as
diastolic dysfunction, although systolic function issues may
also arise. Diastolic dysfunction is a condition where the
heart loses its ability to fully relax between contractions,
leading to increased pressure in the chambers and reduced
capacity to fill with blood effectively [15]. Assessment of
diastolic function is traditionally performed using Doppler
echocardiography, which allows for the measurement of
early and late diastolic filling velocities of the left ventricle.
This method can also be used to assess left ventricular
filling pressures, which are key prognostic indicators [16].

Other functional changes, such as reduced global
longitudinal strain (GLS), can be detected using tissue
Doppler imaging and speckle tracking techniques. These
methods allow for the assessment of subtle changes
in myocardial deformation that may precede clinically
significant impairments in cardiac contractility [17]. Studies
show that reduced GLS correlates with an increased risk of
cardiovascular complications and worsened prognosis in
menopausal women [18].

It is also important to note that preserved ejection
fraction does not always indicate the absence of cardiac
dysfunction. A significant number of menopausal women
develop heart failure with preserved ejection fraction
(HFpEF), characterized by normal systolic function
with significant diastolic dysfunction [19]. HFpEF is
more common in older women and is closely associated
with hypertension, obesity, and diabetes, highlighting
the importance of a comprehensive assessment of
both structural and functional changes for predicting
cardiovascular outcomes.

Structural and functional changes in the
myocardium in menopausal women are closely interrelated
and significantly impact cardiovascular disease prediction.
Early detection of these changes using modern imaging
techniques and functional tests is crucial for preventing and
managing heart failure in this patient group.

Diagnostic methods for assessing myocardial dysfunction

The role of echocardiography and other imaging
methods. Echocardiography (Echo) is the primary
imaging method for diagnosing and monitoring myocardial
dysfunction. It allows for the assessment of both structural
and functional changes in the heart, such as myocardial

hypertrophy, chamber enlargement, valve dysfunction, and
diastolic dysfunction [11, 12].

Additional imaging methods, such as cardiac
magnetic resonance imaging (MRI) and computed
tomography (CT), provide more detailed information
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about the structure and function of the myocardium. These
methods are especially useful for evaluating myocardial
fibrosis, chamber sizes, and cardiac function. MRI allows
for more accurate visualization of the myocardium and
its changes, which can be crucial in complex clinical
cases where standard imaging methods do not provide a
complete picture of the patient's condition [13,14].

Evaluation of functional parameters. Functional
assessment of the myocardium includes measuring
ejection fraction (EF), end-diastolic volume (EDV), end-
systolic volume (ESV), as well as other parameters such as
cardiac output (CO) and stroke volume (SV) [15,16]. These
indicators are essential for determining the degree of heart
failure and assessing the impact of structural changes
on cardiac function. Functional evaluation also includes
analysis of diastolic function parameters, such as e' (tissue
Doppler relaxation velocity) and the E/e' ratio (the ratio
of peak early diastolic filling to tissue relaxation velocity).
These parameters are important for diagnosing diastolic
dysfunction, which may be present even with preserved EF
[17,18].

Prognostic significance of structural indicators.
Structural changes in the myocardium, such as left
ventricular hypertrophy (LVH), left atrial enlargement
(LAE), and increased myocardial mass, have prognostic
significance for assessing the risk of cardiovascular
events. LVH and LAE are often associated with worsening
cardiac function and an increased risk of heart failure and
arrhythmias [19, 20]. Indexed left atrial volume (LAVi) and
left ventricular myocardial mass (LVMi) are key indicators
that can help assess prognosis in menopausal women.
These parameters can predict not only current functional
impairments but also the risk of further deterioration and
development of cardiovascular diseases [21, 22].

Prognostic indices and parameters. Key indices
and parameters associated with prognosis include end-
diastolic volume (EDV), end-systolic volume (ESV),
myocardial mass, left atrial volume, and diastolic function
parameters [23, 24]. These measures assist in determining
the risk level and planning therapeutic interventions. For
more precise prognosis, parameters such as the E/e’ ratio
and tissue Doppler relaxation velocity are also considered.
Elevated values of these parameters can indicate significant
diastolic dysfunction, which may require attention and
possible adjustment of the therapeutic strategy [25, 26].

Assessment of diastolic and systolic function
parameters. Functional parameters such as ejection

fraction (EF), end-diastolic volume (EDV), end-systolic
volume (ESV), stroke volume (SV), and cardiac output
(CO) are crucial for evaluating myocardial condition and
the extent of heart failure [27,28]. EF is used to assess
systolic function of the heart, while EDV and ESV help
evaluate volume changes associated with heart failure
[29,30]. Diastolic function parameters, such as e' (tissue
Doppler relaxation velocity) and the E/e' ratio (the ratio
of peak early diastolic filling to tissue relaxation velocity),
help assess diastolic dysfunction, which can be present
even with preserved EF [31,32]. These indicators are
particularly important for diagnosing early stages of heart
failure and planning further treatment.

Early diagnosis and prognostic strategies.
Early diagnosis of myocardial dysfunction is a key
factor in reducing the risk of cardiovascular diseases in
postmenopausal women. Modern diagnostic methods
allow for the detection of structural and functional changes
at early stages, enabling timely intervention and prognosis
adjustment. One of the mostinformative diagnostic methods
is echocardiography. Three-dimensional echocardiography
provides more accurate data on myocardial morphology
and function compared to traditional two-dimensional
echocardiography. Technologies such as speckle tracking
and tissue Doppler imaging allow for the assessment of
myocardial deformation and detection of early signs of
heart failure, even with normal ejection fraction [20]. This
method is particularly important for identifying subclinical
forms of dysfunction in women who do not exhibit obvious
symptoms of heart disease [21]. Stress echocardiography
is also a valuable diagnostic tool for evaluating myocardial
response to physical exertion. It helps uncover latent
ischemia and assess cardiac functional reserves, which is
crucial for women at high risk of ischemic heart disease
[22]. In addition to imaging methods, biomarkers play a
significant role in early diagnosis. Natriuretic peptides
(BNP and NT-proBNP) are markers of cardiac stress and
are used to assess heart failure risk. Elevated levels of
these peptides in menopausal women may indicate hidden
myocardial dysfunction and increased risk of cardiac
complications [23].

The use of a combination of imaging methods and
biomarker analysis allows for a comprehensive approach
to diagnosis and improves prognosis for women with early
signs of myocardial dysfunction during menopause.

Clinical significance and prognostic optimization

Clinical significance of structural and functional
changes. Effective assessment of functional parameters
not only aids in diagnosing heart failure but also in
predicting its progression. Understanding the significance
of parameters such as e' and E/e' can help in the early
detection of diastolic dysfunction and improve patient
prognosis [33,34]. The clinical significance of structural
and functional myocardial changes in postmenopausal
women lies in their ability to predict cardiovascular
outcomes. Research indicates that structural changes, such
as left ventricular hypertrophy and myocardial fibrosis, are
closely associated with an increased risk of heart failure,
arrhythmias, and sudden cardiac death [24]. Diastolic
dysfunction is the most common functional change in
menopausal women and serves as an early indicator of
heart failure with preserved ejection fraction. Women with
pronounced diastolic dysfunction face significantly higher
risks of hospitalization due to heart failure and increased

mortality [25]. Additionally, changes in myocardial
deformation, such as decreased global longitudinal strain
(GLS), are potent prognostic markers. Women with reduced
GLS have poorer outcomes, even when other cardiac
function parameters remain normal. This underscores the
importance of incorporating advanced technologies for
assessing myocardial deformation in clinical practice [26].
Early diagnosis and active monitoring of structural and
functional myocardial changes allow for the development
of individualized treatment strategies aimed at slowing the
progression of heart failure and improving the quality of
life for menopausal women.

Potential strategies  for  prognostic
improvement. To optimize prognosis in patients with
myocardial dysfunction, a comprehensive approach is
recommended, including regular monitoring of functional
parameters and the application of therapeutic strategies
to correct identified abnormalities [35,36]. For instance,
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medications such as ACE inhibitors, beta-blockers, and
aldosterone antagonists can improve both diastolic and
systolic myocardial function [37,38]. Non-pharmacological

Conclusions

The menopause period is a critical phase in
a woman's life, marked by significant changes in the
cardiovascular system. The loss of estrogen protection leads
to numerous adverse effects on the myocardium, including
structural changes such as hypertrophy and fibrosis, and
functional impairments such as diastolic dysfunction and
reduced cardiac contractility. These changes play a key
role in increasing the risk of cardiovascular diseases and
mortality in postmenopausal women. Early diagnosis of
structural and functional myocardial changes, based on
modern imaging methods and biomarker utilization, is a
crucial step in preventing heart failure. It is important to
note that subclinical forms of myocardial dysfunction often
remain undetected with standard diagnostic approaches,
highlighting the need for more sensitive methods, such as
speckle tracking and tissue Doppler imaging.

The prognostic significance of these changes has
already been demonstrated in several studies, indicating
the need for active monitoring of menopausal women
to identify early signs of cardiac abnormalities. This will
help improve outcomes and prevent severe cardiovascular
complications. This review emphasizes the importance of a

interventions, such as lifestyle modifications, stress
reduction, and physical activity, also play a crucial role in
managing and predicting cardiovascular diseases [39].

can gather specific references for each section and prepare
final text revisions.

Based on the literature analysis, the following
conclusions can be drawn:

1. Effective assessment of both systolic and diastolic
myocardial function is essential for accurate diagnosis
and prognosis of cardiovascular diseases, especially in
menopausal women [26, 27, 30].

2. Parameters such as e', E/e', LVEDV, and LVESV
play a key role in predicting the risk of heart failure and
other cardiovascular conditions [31, 32].

3. A comprehensive approach, including both
pharmacological and non-pharmacological treatment, is
important for improving prognosis and quality of life for
patients [34, 35].
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Tyitingeme

MeHonaysa - MaHbI30bl 20pMOHAAObL JHcaHe PU3UO0I02UsNbIK 632epicmepMeH cunammanamelt aliea emipindeai MaHbi30bl emnei
ke3eH. by e3zepicmep deHeHiy apmypai xcyliesepiHe, coHblH [wiHde ycypek-mamblp scylieciHe acep emedi. MeHonay3adaH KeliiHel kezeHde
acmpozeHOepOiH KOPFaHbIW CepiH HCOFAAMY HCYpeK-mamblp aypyaapbiHbiH, COHbIH [wiHde MUokapd Juc@yHKYUsCbIHbIY 0amy KayniHiH
HoFapulLiaysiHa akesnedi. MeHonay3zadarsl allesndepdezi muokapd OUuCHYHKYUACHL HCYPEKMiH KypblablMOblK dHcaHe HYHKYUOHANObIK
e32epicmepimeH KepiHedi, MblCAbl, CO HCAK KAPbIHWAHbBIH 2unepmpogdusicsl, ubpos xcaHe duacmoaanslk GyHKYUSIHbIH OY3bLIYbL.

Bya e3zepicmep KebiHece COHFbl Ke3eHOepeze OelliH aHblKmaamail duazHo30bl KublHOamaodsl JHaHe CaKMAAFaH WbIFapy
dpakyusicbLmeH Jcypek jcemkinikcizoieiHiy Kaynin apmmuipaduL.

Muokapd JducyHKYusiICbIHbIH Hezi3iHde xcamkaH namog@u3uo02usiblk MexaHusmoepee 3Hoomeautll OUcPyHKYusCobl, peHuH-
AH2UOMEH3UH-A1b00CMePOH XCyleciHiy akmuemeHyl, aunudmep MeH KeMipcyaap aamacyblHuly e3zepyi scamadel. bya gakmopaap Kau
MAaMbIpAAPbIHbIH, KAMMbIAbIFLIHA JHCIHE KAH KbICLIMbIHbIY JHCOFAPbLAAYbIHA biKnaa emedi. Bya o3 kesezinde MuokapOka dcyKmemeHi
apmmulpadbl JHcaHe Hypek dHcemkinikcizdieiniy eputyine viknaa emedi. Muokapd ducgyHKkyusicblH duazHocmukaaayodbly MaHbl30bl achekmici
axokapduoepagus, mazHUMMi-pe3oHaHcmul beliHesey JicaHe KoMnblomepaik momozpagus cusikmol beliHesey adicmepi 6016in Ma6wvL1aObI.
Bya adicmep muokapdmuiy KypblablMOblK JHcaHe PYHKYUOHANObIK e32epicmepin 6aranayra MyMKiHOIK Gepedi, 6y nocmmeHonay3aoarsl
aliesdepde KHcypek-KaH mamblpaapbl KAyniH epme aHbIKMAy YWiH MaHbi30bL.

Menonaysadaru! aliesndepdezi MuokapomulH KypulablMOblK JtcaHe PYHKYUOHAAObIK 632epicmepiHiy 6043caMOblK MAHbI30bIAbIFbIH
MyciHy Jcypek-KaH mamblpaAapsl aypyaapblHbly aa0biH a4y JcaHe nayueHmmepdiy emip cypy canacblH dxcakcapmyouly Kianmi 60/bin
mabeliadsl. 3amanayu duazHOCMUKA/ablK adicmep MeH epme apasadcy nocmMmeHonay3adarbl JHCYpek-KaH mamulpaapul e3zepicmepiHiH
JCAFBIMCBI3 Can0apblH azatimyra kemekmeceol.

Tytlin ce3dep: MeHonay3a, Muokapo oucPHYHKYUSICL, HCYPEK-Mmamblp aypyaapbl, ICMpPO2€H, HypekK deemkinikcisoiei, axokapouozpagusi,
duacmoanelk duchyHKYus, MUOKapo aunepmpopusceoL
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Pe3ome

Menonaysa npedcmasasiem co60il 8axCHbIl nepexodHbIl Nepuod 8 HU3HU HCeHWUHbL, KOMOPbLU Xapakmepusyemcst 3SHa4umeabHbIMU
20PMOHA/ILHLIMU U HUBUO0/I02UMECKUMU U3MEHEHUSIMU. IMU UBMEHEHUS] OKA3bIBAKM 8AUSIHUE HA PA3/IUYHbIE CUCMEMbl OP2AHU3MA, BKAHOYAS
cepdeuHo-cocyducmyto cucmemy. B nocmmenonayzaneHom nepuode nomepsi 3aujumuozo aghghekma scmpozeHo8 npusooum K nogbluleHur
pucka pazgumusi cepdeyHo-cocyoucmelx 3a601e8aHuUll, 8 MoM yucae oucyHkyuu muokapoa. JJuciyHkyus muokapda y jxceHwuH 8 MeHonayse
nposieAsiemcsi KaKk CmpyKmypHbIMU, Mak u (YHKYUOHANbHbIMU USMEHEHUSMU cepdyd, makuMu Kak 2unepmpogust ne8020 xceaydoukd,
@pubpos u Hapywenue duacmou1eckoll GyHKYuu. Imu U3MeHeHUs 4acmo ocmarmcsl HeaamedeHHbIMU 00 N030HUX cMadutl, Y¥mo yC/A04CHsIem
duazHocmuky u yseauuugaem puck cepdeyHoll HedocmamoyHocmu ¢ CoOXpaHeHHoU dpakyuell 8vibpoca.

Ilamodgusuosozuyeckue MexaHusMbl, Jexcawue 6 OCHO8e MUOKAPOUAALHOU OUCPYHKYUU, BKANUANM 3IHOOMEeAUANbHYI0
ducyHKyuwo, akmusayur) peHUuH-aH2UOMeH3UH-A1600CMepoHOB80ll CUCMEMbl, A MAKHce U3MeHEeHUs AUNUOHO20 U y2/n1e800H020 06MeHA.
Imu pakmopsl cnocobcmayrom xHeecmkocmu cocydos U NO8bIWEHUI0 apmepuanbHo2o das/eHus, Ymo ygeauvusaem Hazpy3ky Ha MUokapo
u cnocobcmayem npozpeccuposaHuro cepdeyHoll Hedocmamo4Hocmu. BajcHbim achekmom 8 duazHocmuke MUokapouaabHol duc@yHkyuu
sea510mcsi Memodsl 8U3YANU3AYUU, MAKUE KAK 3X0Kapduozpadus, MazZHUMHO-PEe30HAHCHAS momMoz2padusi U KOMNboMepHasi momoapagusl.
Imu memodsl n0380/5110M OYeHUMb CMpyKMypHble U HYHKYUOHA/AbHbIE USMEHEHUSI 8 MUOKApde, Ymo 8axHO 0/151 PAHHE20 8bls8/1eHUS
cepdeyHo-cocyducmblX pUCKo8 y HeHWUH 8 NOCMMeHONAys3e.

IoHumaHue npozHocMuYecKol 3HAYUMOCMU CMPYKMYPHbIX U (YHKYUOHAIbHBIX USMEHeHUll MUoKapda y JeHWUH 8 MeHonayse
umeem K/o4esoe 3HaveHue 011 npedomepauwjeHust cepoeyHo-cocyoucmsix 3a60/e8aHull U yayqweHus Kavyecmeda JHCU3HU NayueHmok.
CospemeHHble MemoOdbl UAZHOCMUKU U PAHHE20 8MeWdmeabcmada Mo2ym noMo4b MUHUMUZUPOBAMb He2amusHble N0c/1e0cmausi cepoevHo-
cocyducmulx usMeHeHull 8 N0OCMMeHONAy3a1bHOM Nepuooe.

Karoueswie cnoea: menonaysa, Ouc@yHKyusi muokapoa, cepdeyHo-cocyducmule 3a00/€8aHUS, ICMPO2eH, CcepoeyHas
HedocmamovHocmy, sxokapduozpagus, duacmoauyeckas JuchyHKyus, 2unepmpoghus Muokapaa.
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