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Medical sciences

CRITERIA AND REQUIREMENTS FOR ARTIFICIAL ALGORITHMS IN SCIENTIFIC RESEARCH SUPPORT SYS-
TEMS

Golovenko M.Ya.
Larionov V.B.
O.V. Bogatsky Physico-Chemical Institute of the National Academy of Sciences of Ukraine, Ukraine

Abstract

The rapid development of artificial intelligence technologies has significantly transformed modern
scientific research. Intelligent algorithms are increasingly used for data processing, hypothesis genera-
tion, scientific modeling, and experimental support. However, the effectiveness of such systems depends
on compliance with specific methodological, technical, and ethical requirements. This article analyzes
the main criteria that artificial algorithms must satisfy in scientific research support systems, including
reliability, accuracy, transparency, interpretability, scalability, adaptability, and ethical responsibility.
Particular attention is devoted to the interaction between researchers and artificial intelligence systems
and to the prospects for integrating intelligent technologies into scientific methodology.

Keywords: artificial intelligence; scientific research support systems, artificial algorithms; reliabil-
ity; interpretability; scalability; scientific methodology; ethics; computational science.

Introduction. The growing dependence of contemporary science on intelligent computational tech-
nologies raises important questions concerning the requirements imposed on artificial algorithms used
in research support systems. The quality of scientific results depends not only on experimental methods
but also on the reliability, transparency, and reproducibility of computational models [1,2]. Scientific sup-
port systems constitute a special category of intelligent technologies whose primary objective is to en-
hance, rather than replace, human analytical capabilities. Modern artificial intelligence systems already
demonstrate significant potential in various scientific domains, including molecular biology, mathemat-
ics, scientific programming, and literature analysis (Table).

Table
Contemporary artificial intelligence systems in scientific research support
Model / Research domain Main capabilities Advantages Limitations
System
GPT-40/ Data analysis, program- Text processing, hypothesis gen- | Versatility and multi- Requires expert
GPT-5 ming, scientific writing eration, code generation modal capabilities verification
AlphaFold | Molecular biology, bio- Protein structure prediction High prediction accu- Narrow speciali-
chemistry racy zation
AlphaTen- | Mathematics and optimi- | Optimization of matrix multipli- | Computational effi- Limited range of
sor zation cation algorithms ciency applications
Gemini Multimodal scientific Processing text, images, and nu- | Integration of different | High computa-
analysis merical data data types tional cost
Llama Computational research Open-source scientific applica- Flexibility and adapta- Requires addi-
and text analysis tions bility tional training
Claude Scientific literature analy- | Processing large text corpora High-quality summari- Limited domain
sis zation expertise
Copilot Scientific programming Code generation and automa- Increased productivity Possible algorith-
tion mic errors

The examples presented above demonstrate that modern artificial intelligence systems differ sig-
nificantly in their architecture and scientific specialization. Nevertheless, all of them must satisfy com-
mon requirements, including reliability, transparency, interpretability, scalability, and ethical responsibil-
ity.

Research Aim and Research Questions. The aim of this research is to identify and analyze the prin-
cipal criteria and requirements imposed on artificial algorithms employed in scientific research support
systems and to evaluate their role in ensuring the reliability, efficiency, and transparency of scientific
investigations.

The research addresses the following questions:

1. What is the functional role of artificial algorithms in scientific research?

2. Which requirements must intelligent computational systems satisfy?
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3. How do reliability, accuracy, interpretability, and scalability influence scientific outcomes?

4. What ethical and legal challenges arise from algorithmic decision-making?

5. How does artificial intelligence transform scientific methodology?

6. What are the most promising directions for future research?

Research Methods. The study is based on an interdisciplinary methodological framework that com-
bines theoretical analysis, comparative studies, and systems analysis. The theoretical component includes
the examination of contemporary scientific literature devoted to artificial intelligence, machine learning,
and computational science.

Comparative analysis is used to evaluate different categories of intelligent algorithms and their
applicability to scientific problems. The systems approach makes it possible to consider scientific research
support systems as complex socio-technical structures involving researchers, datasets, computational
models, and institutional frameworks. In addition, logical analysis and synthesis are employed to formu-
late a comprehensive classification of requirements imposed on artificial algorithms.

Research Results

The conducted analysis demonstrates that artificial algorithms used in scientific research support
systems must satisfy several fundamental requirements that determine their scientific validity, practical
applicability, and social acceptability. Modern research increasingly depends on computational technol-
ogies capable of processing enormous volumes of information, generating hypotheses, supporting exper-
imental design, and assisting researchers in interpreting results. Consequently, the quality of scientific
knowledge is now closely related to the quality of the algorithms underlying intelligent research-support
systems.

The effectiveness of artificial intelligence in science is determined not only by its computational
capabilities but also by its compliance with methodological principles that ensure the reliability and re-
producibility of scientific investigations. Contemporary intelligent systems operate at the intersection of
computer science, mathematics, philosophy of science, and ethics, which requires a comprehensive ap-
proach to evaluating their performance and limitations.

Accuracy and Reliability. Accuracy is one of the fundamental requirements imposed on artificial
algorithms employed in scientific investigations [1,3]. Scientific conclusions are meaningful only when
they are based on valid data and computational procedures capable of producing results consistent with
empirical observations and established theoretical frameworks. Even relatively small inaccuracies in al-
gorithmic calculations may lead to incorrect interpretations, false hypotheses, and substantial distor-
tions of scientific knowledge.

Reliability, in turn, refers to the ability of an intelligent system to generate stable and reproducible
outcomes under identical conditions. Reproducibility has always been one of the central principles of
scientific methodology because scientific knowledge must remain verifiable and independent of acci-
dental factors. Therefore, intelligent algorithms integrated into research-support systems must demon-
strate consistency across different datasets, computational environments, and experimental settings.

Reliability also implies robustness against noise, incomplete information, and unexpected input
conditions. Scientific data are often characterized by uncertainty and variability; consequently, algo-
rithms must be capable of maintaining acceptable levels of accuracy even in non-ideal circumstances.
The development of validation protocols, benchmark datasets, and independent evaluation mechanisms
has become an essential component of modern computational science.

Furthermore, reliability is closely connected with algorithmic accountability. Researchers should
be able to trace the origin of computational results and determine whether the obtained conclusions
result from actual scientific reqularities or from technical artifacts introduced during data processing.

Transparency and Interpretability. One of the major challenges associated with modern artificial
intelligence systems is their limited interpretability. Many machine-learning models, especially deep neu-
ral networks, operate as so-called "black boxes," generating highly accurate predictions without provid-
ing understandable explanations of the reasoning process [4].

In scientific contexts, such opacity creates serious methodological difficulties. Scientific knowledge
requires not only correct predictions but also explanations capable of revealing causal relationships and
underlying mechanisms. Consequently, researchers must understand how intelligent systems arrive at
their conclusions in order to identify possible biases, limitations, and sources of error.

Interpretability contributes to increasing trust in intelligent systems and enables scientists to criti-
cally evaluate algorithmic recommendations. Explainable artificial intelligence (XAl) has therefore
emerged as an important interdisciplinary field aimed at developing methods that make complex com-
putational models more transparent and understandable.
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Several approaches have been proposed to improve algorithmic interpretability. Feature-im-
portance analysis, visualization techniques, decision trees, attention mechanisms, and causal inference
methods allow researchers to examine the internal logic of intelligent systems and assess the contribu-
tion of individual variables to the final outcome.

Transparency is equally important from an ethical perspective. Scientists must be able to justify
the use of computational models in decision-making processes, particularly in domains such as medicine,
environmental science, and public policy, where algorithmic errors may have significant consequences.

Scalability and Computational Efficiency. The amount of information generated by modern scien-
tific research continues to increase at an unprecedented rate. Large-scale experiments, satellite observa-
tions, genomic sequencing, climate simulations, and particle-physics experiments produce enormous da-
tasets that cannot be analyzed using traditional methods alone [2]. Consequently, artificial algorithms
must possess a high degree of scalability and computational efficiency. Scalability refers to the ability of
an algorithm to maintain acceptable performance levels as the volume of processed data increases. Effi-
cient algorithms should adapt to growing computational demands without substantial losses in accuracy,
reliability, or processing speed.

Computational efficiency is particularly important in disciplines requiring real-time analysis and
rapid decision-making. For example, medical diagnostic systems, autonomous laboratories, and high-per-
formance simulations depend on algorithms capable of processing large datasets within limited time
intervals.

The development of distributed computing technologies, cloud infrastructures, parallel processing
architectures, and specialized hardware accelerators has significantly expanded the computational ca-
pabilities of intelligent systems. Nevertheless, the increasing complexity of artificial intelligence models
also raises concerns regarding enerqgy consumption and environmental sustainability.

Therefore, future research should focus not only on maximizing computational performance but
also on optimizing resource utilization and minimizing the ecological footprint of scientific computing.

Adaptability and Flexibility. Scientific problems evolve continuously, creating the need for intelli-
gent systems capable of adapting to changing research conditions, new experimental methods, and
emerging sources of information. Unlike traditional deterministic algorithms, adaptive systems based on
machine learning possess the ability to improve their performance over time through interaction with
data. Adaptability allows computational models to incorporate new knowledge, refine predictions, and
respond effectively to unexpected situations [5]. However, such adaptation must remain scientifically
Justified and subject to human supervision. Uncontrolled modifications of algorithmic behavior may com-
promise the validity and reproducibility of scientific results.

Flexibility represents another essential characteristic of intelligent research-support systems. Mod-
ern science increasingly relies on interdisciplinary collaboration involving specialists from computer sci-
ence, biology, medicine, physics, social sciences, and engineering. Consequently, artificial algorithms
must be compatible with different research environments and capable of integrating heterogeneous
data sources.

Flexible systems facilitate collaboration between researchers from different disciplines and con-
tribute to the emergence of new scientific paradigms based on the integration of computational and
experimental approaches.

Ethical Responsibility and Data Security. The growing influence of artificial intelligence on scien-
tific practice raises numerous ethical questions concerning accountability, fairness, and social responsi-
bility. Intelligent systems increasingly affect decisions related to healthcare, environmental protection,
economic development, and public policy. Therefore, ethical considerations must become an integral
component of algorithm design and implementation. Responsible artificial intelligence systems should
minimize bias, avoid discrimination, and guarantee equal treatment of different social groups. Algorith-
mic fairness requires careful examination of training datasets and continuous monitoring of system per-
formance in order to prevent unintended consequences.

Researchers remain responsible for validating algorithmic outputs and ensuring that intelligent
technologies are used in accordance with academic and ethical principles. Scientific integrity, transpar-
ency, and accountability remain fundamental values that cannot be delegated to computational systems
[3]. Another crucial requirement concerns data security and confidentiality. Scientific investigations of-
ten involve sensitive information, including medical records, personal data, financial information, and
confidential experimental results. Artificial algorithms must therefore incorporate mechanisms ensuring
cybersecurity, encryption, access control, and compliance with international legal standards.
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The protection of scientific data is essential not only for preserving privacy but also for maintaining
public trust in intelligent technologies and ensuring the reliability of scientific outcomes.

Artificial Intelligence Models in Scientific Research. Contemporary artificial intelligence systems
have already demonstrated their capacity to transform scientific methodology and accelerate
knowledge production. Large language models facilitate scientific communication, literature analysis,
hypothesis generation, and data interpretation. Deep-learning systems contribute to image recognition,
medical diagnostics, and molecular modeling. Specialized models such as AlphaFold have revolutionized
structural biology by predicting protein structures with unprecedented accuracy, while AlphaTensor has
demonstrated the potential of artificial intelligence in optimizing mathematical algorithms [6]. Multi-
modal systems such as Gemini combine textual, visual, and numerical information, enabling researchers
to analyze complex datasets from multiple perspectives. Open-source platforms such as Llama provide
opportunities for interdisciplinary experimentation and customization.

At the same time, intelligent technologies remain instruments rather than independent creators
of scientific knowledge. Human creativity, intuition, critical thinking, and methodological rigor continue
to play a decisive role in scientific discovery. Artificial intelligence should therefore be regarded as a
means of augmenting human intellectual capacities rather than replacing researchers.

The future of science will most likely depend on effective collaboration between humans and in-
telligent systems. Scientists will increasingly perform the role of interpreters, supervisors, and evaluators
of algorithmic outputs, combining computational efficiency with human judgment and ethical responsi-
bility.

Conclusions

Artificial algorithms have become indispensable components of contemporary scientific research
support systems. Their successful implementation requires compliance with fundamental criteria, includ-
ing accuracy, reliability, transparency, interpretability, scalability, adaptability, ethical responsibility, and
data security. The conducted analysis demonstrates that intelligent technologies significantly enhance
scientific productivity by accelerating data processing, facilitating knowledge discovery, and supporting
complex decision-making processes. At the same time, the reliability and social acceptability of these
systems depend on their ability to satisfy methodological and ethical requirements. Despite remarkable
progress in artificial intelligence, computational systems cannot replace human creativity, scientific in-
tuition, and critical reasoning. The future of science lies not in the substitution of researchers by machines
but in the development of collaborative environments in which human intelligence and computational
capabilities complement one another.

Future investigations should focus on the creation of explainable, transparent, and ethically re-
sponsible artificial intelligence systems capable of supporting interdisciplinary scientific research. Prom-
ising directions include the development of algorithmic validation standards, the integration of artificial
intelligence with quantum computing technologies, and the establishment of new methodological
frameworks that combine computational efficiency with the principles of scientific inquiry.
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SEXUAL DYSFUNCTION AFTER STROKE: ETIOLOGY, CLINICAL FEATURES AND REHABILITATION
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A.A. Merkulova
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V.P. Serbsky National Medical Research Centre for Psychiatry and Narcology, Ministry of Health of the
Russian Federation, Moscow, Russia

Abstract
Sexual dysfunction in the clinical picture of the post-stroke state can reduce quality of life, worsen mental
health, hinder social adaptation, and disrupt intimate partner relationships. Nevertheless, sexual health
remains one of the most underestimated and rarely discussed topics in both psychiatry and rehabilitation.

Introduction

In 2021, stroke ranked third among the causes of death and disability worldwide, after ischemic
heart disease and coronavirus disease, and caused 7.3 million deaths, accounting for 10.7% of all deaths.
A total of 11.9 million new strokes were registered, while 93.8 million people were living after a stroke.
Over the past 20 years, the lifetime risk of stroke has increased by 50%, and projections indicate that
one in four adults will experience a stroke. Patients of young age account for up to 10-15% of cases, and
the incidence among people aged 15-50 years continues to rise. Among women aged 18-34 years, the
risk of premature stroke is 26-56% higher than among men; after the age of 35 years, however, the risk
increases in men [1, 2].

Cerebrovascular injury is accompanied by a complex of impairments affecting the patient's physi-
cal, cognitive, emotional, and social functioning. Sexual dysfunction occupies a particular place among
post-stroke consequences and substantially reduces patients’ quality of life [3-5].

Etiological Factors

Sexual dysfunction in the clinical picture of the post-stroke state is a complex multifactorial condi-
tion resulting from the interaction of organic, psychological, and social factors, including depression,
anxiety disorders, fear of recurrent stroke, altered self-esteem, disturbed body image, fatigue, and
changes in interpersonal relationships [4, 6-8].

The location of the stroke is of primary importance in the etiology of sexual dysfunction [6-9].

Motor impairments after stroke also substantially restrict sexual activity during caressing and in-
tercourse. Additional symptoms, including urinary and fecal incontinence, drooling, pseudobulbar disor-
ders, and other manifestations of neurological deficit, intensify embarrassment and contribute to avoid-
ance of sexual contact [9-11].

Psychological factors often have a greater influence on the development of sexual dysfunction
than physical consequences. Depression is one of the most common sequelae of stroke and is regarded
as an independent predictor of sexual dysfunction. Anxiety, fear of recurrent stroke during sexual inter-
course, altered perception of one's body, and loss of self-confidence substantially restrict sexual activity.
Post-stroke fatigue, observed in 30-39% of patients, further reduces motivation and available energy [8,
11-13].

Drug therapy used for secondary stroke prevention may also have adverse effects: some antihyper-
tensive agents, antidepressants, and antipsychotics can reduce libido and impair erectile and orgasmic
function [6, 14].

The examination of patients after stroke is aimed at assessing physical impairments and psycho-
logical predictors of sexual dysfunction. A multidimensional assessment makes it possible to develop an
effective rehabilitation plan for intimate functioning.

The diagnostic approach includes:

1. Physical assessment: evaluation of neurological deficits that directly affect sexual activity. The
severity of motor, sensory, and coordination disorders is assessed using standardized scales.

Limb paresis is characterized using the Medical Research Council Muscle Strength Scale (MRC) [15].
Spasticity is assessed with the Modified Ashworth Scale [16], functional independence with the Barthel
Index [17], and overall disability with the modified Rankin Scale [18]. Sensory impairment is scored using
the standard National Institutes of Health Stroke Scale (NIHSS) [19].

The presence or absence of urinary incontinence, pseudobulbar disorders, and pain syndrome is
also recorded; pain is assessed using a visual analogue scale [20].
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In 30-60% of patients with moderate or severe hemiparesis, sexual activity is limited specifically by
physical problems: difficulty changing position, insufficient support for the weight of the paretic limb,
and rapid fatigue [9, 10].

2. Psychological assessment of the importance of sexual dysfunction and its subjective significance
to the patient. The subjective importance of intimate relationships plays a major role in the assessment
of quality of life. Validated questionnaires are used to determine the personal significance of sexual dys-
function and the resulting reduction in quality of life.

- The Quality of Life Measure for Sexual Dysfunction (QoL-SD) [2 1] allows quantitative assessment
of distress and social limitations associated with sexual problems.

- The Sexual Function Impact Scale (SFIS) [22] is adapted for patients with neurological disorders.

- The Hospital Anxiety and Depression Scale (HADS) [23] is used for differentiated assessment of
emotional status, the depression subscale is regarded as an independent predictor of the subjective se-
verity of sexual dysfunction.

- The Body Image Scale (BIS) [24] is particularly relevant in hemiplegia and in the presence of visible
changes such as facial asymmetry.

A clinically significant criterion is the patient's subjective appraisal of the objectively expressed sex-
ual dysfunction, such as absent erection or vaginal lubrication, accompanied by high distress scores.

Differential Diagnosis

For effective treatment, three categories of sexual dysfunction associated in time with the post-
stroke state should be distinguished: stroke-associated, premorbid, and independent sexual disorders.

1. Stroke-associated disorder:

- acute or subacute onset of sexual dysfunction, no later than several weeks after the stroke, with
a clear temporal relationship to the event;

- manifestations consistent with the lesion location, for example reduced libido after frontal-limbic
infarction or erectile dysfunction after hypothalamic or brainstem involvement;

- accompanying neurological symptoms, including paresis, spasticity, or cognitive impairment;

- failure of previously satisfactory sexual function to recover fully during the recovery period before
rehabilitation;,

- frequent combination with post-stroke depression and fatigue.

2. Premorbid disorders (present before the stroke):

- documented complaints of sexual dysfunction for more than six months before the stroke;

- no progression of the dysfunction after the stroke;

- no temporal association between the onset of dysfunction and the stroke;

- etiological factors unrelated to stroke, such as low testosterone levels, diabetes mellitus with
neuropathy, or long-term beta-blocker therapy.

3. Independent disorders developing after the stroke but not etiologically related to it:

- onset a long time after the stroke, over months or years;

- absence of an acute temporal relationship to the stroke;

- a clinical picture typical of age-related, partner-related, or endocrine dysfunction;

- absence of neurological correlates, for example after a minor lacunar stroke without involvement
of key regulatory centers;

- a positive response to specific therapy, such as phosphodiesterase type 5 inhibitors for erectile
dysfunction, which is less effective in stroke-associated disorders without neurorehabilitation.

Two or all three categories may coexist.

Differential diagnosis can be objectified through a focused clinical interview and analysis of
changes in dysfunction during the first three months of the rehabilitation period [6, 11].

The clinical forms of sexual dysfunction in the post-stroke state are diverse and involve every stage
of the sexual response cycle.

The most common form is loss of sexual desire, occurring in 45-50% of patients of both sexes. This
disorder is associated with lesions of frontal-limbic structures, dysfunction of the dopaminergic system,
hormonal changes, and depressive symptoms. Patients report loss of interest in sexual intercourse, re-
duced initiative, and absence of sexual fantasies [8, 12].

Impaired genital response in men accounts for 30-60% of male sexual complaints and is manifested
by difficulty achieving or maintaining an erection. Erectile dysfunction is multifactorial and may result
from a combination of vascular impairment, damage to central mechanisms regulating erection, and
psychogenic factors [6, 7].
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Among women after stroke, 20-40% experience reduced vaginal lubrication, decreased vaginal
sensitivity, and/or pain during sexual intercourse [11].

Orgasmic dysfunction, including anorgasmia and inhibited orgasm, occurs in 20-40% of men and
up to 50% of women during the post-stroke period. It is associated with impaired coordination of cortical-
subcortical and limbic structures as well as the effects of drug therapy [8, 11].

Psychogenic sexual disorders, including fear of intimacy, anxiety, negative body image, and lack of
sexual satisfaction, occurin 25-50% of men and 30-55% of women and are often the principal complaints
[4, 8].

Physical limitations on sexual activity are observed in 30-60% of patients and are associated with
motor deficit, spasticity, sensory impairment, and pain [9, 10].

Interpersonal and emotional disturbances include reduced relationship satisfaction, emotional dis-
tancing, and shifts in roles within the couple, all of which substantially influence the restoration of sexual
activity [10, 12].

Rehabilitation of Sexual Function After Stroke

Rehabilitation requires comprehensive intervention and a systematic, interdisciplinary, and individ-
ualized approach. Despite the prevalence of sexual dysfunction, its diagnosis and correction are poorly
integrated into standard post-stroke rehabilitation programs. International studies indicate that only a
minority of patients receive specialized assistance in this area. This is related to the absence of clinical
protocols, insufficient training of health-care professionals, and sociocultural barriers [3, 4, 6].

The contemporary rehabilitation concept is based on the biopsychosocial model, which implies sim-
ultaneous intervention in the organic, psychological, and social mechanisms underlying sexual dysfunc-
tion. Effective recovery is possible only when corrective measures are started early, disorders are actively
identified, and sexual health is incorporated into the overall rehabilitation process.

The first stage consists of screening and diagnosing sexual dysfunction. The physician deliberately
initiates discussion of sexual function because patients rarely raise this topic themselves. Validated scales
such as the International Index of Erectile Function (lIEF) and the Female Sexual Function Index (FSFI) are
used together with assessment of neurological status, hormonal profile, drug therapy, psychoemotional
state, and partner relationships [4, 6].

Sexual education and counseling for the patient and partner. Patients are informed about the
safety of sexual activity after stroke, the low risk of recurrence during intercourse, and realistic expecta-
tions for recovery of sexual function. The PLISSIT model [25] is often used for this purpose because it
structures counseling and improves its effectiveness. The program is applied in several variants and is
described as comprising five successive levels.

Psychological Methods and Couple-Based Techniques

- Cognitive behavioral therapy (CBT), adapted for post-stroke patients. A course usually consists of
6-10 sessions and is primarily aimed at identifying and decatastrophizing maladaptive thoughts and ex-
plaining the minimal risk of myocardial infarction and/or recurrent stroke. Behavioral activation at the
erotic level is also required, with a gradual return to nonsexual tactile contact.

- Marital sex therapy and sensate focus according to H. Kaplan [26]. This gradual program for re-
storing sexual activity is based on sequential stages of psychosexual development. Initially, the partners
adapt through platonic interaction and erotic caressing without intercourse. They then proceed to geni-
tal contact in the form of manual or oral caressing that is not aimed at achieving orgasm or erection. The
third stage involves the use of all accepted and mastered activities, with possible but not obligatory pen-
etration and the frictional phase of intercourse. The method is generally indicated when a syndrome of
anxious expectation of sexual failure is present.

- Communication techniques. Under the guidance of a psychologist, the patient and partner learn
to use "I-statements" to discuss new physical and psychological limitations. For example: "I cannot lie on
my back as l used to; let us try a side-lying position.” Kaplan's approach [26] is also useful because erection
and penetration are not mandatory, which reduces both partners’ anxiety, psychological pressure, and
fear of failure or rejection.

- Body-oriented approaches. Depending on the severity of physical impairment, including hemipare-
sis, positions and forms of caressing are selected that bypass the relevant limitation. Pillows, bolsters,
positioning straps, specialized furniture, and other aids may also be used.

Psychotherapeutic interventions occupy a central place in rehabilitation. Cognitive behavioral ther-
apy is aimed at reducing anxiety and depressive symptoms and eliminating fear of sexual failure. Sex
therapy facilitates the gradual restoration of intimacy with the partner. Couple therapy helps restore
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communication and adapt the relationship to new circumstances, which is crucial for successful rehabil-
itation [4, 8].

Physical rehabilitation is aimed at restoring motor function, reducing spasticity, and improving co-
ordination and endurance. An important component is teaching the patient adapted strategies for sexual
behavior, selecting comfortable positions, and using assistive devices. Pelvic floor muscle training helps
improve control of physiological functions and the quality of sexual life [9, 10].

Pharmacotherapy is used as an adjunctive method. In men, phosphodiesterase type 5 inhibitors are
first-line drugs for erectile dysfunction. In women, local hormonal therapy may be used in the presence
of hypoestrogenism. Adjustment of psychopharmacotherapy with consideration of its effects on sexual
function is also important [6, 7, 14].

Work with the partner is essential. Russian sexology views any sexual difficulty within a couple
primarily in the context of partner behavior [27]. Involving the partner in treatment helps restore emo-
tional intimacy, improve communication, and increase the effectiveness of all therapeutic interventions.
Sexual function is regarded as the result of interaction within the couple rather than solely as an individ-
ual characteristic of the patient [10, 12].

Conclusion

Sexual dysfunction is a common component of the post-stroke state and has a multifactorial na-
ture. Despite its high prevalence, it remains underdiagnosed and is rarely included in post-stroke rehabil-
itation programs. Contemporary approaches based on the biopsychosocial model require broader imple-
mentation in clinical practice.
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YKkpaiHcbka nimepamypa XX cmosimms 3Ha4YHOH MIPOr pOPpMYBAaacs nio BNIUBOM [CMOPUYHUX
Kamacmpodg, SKi OOKOPIHHO 3MIHOBAIU He MIJIbKU CYCniibHe XUmms, a U npusamsy 0010 JIFOOUHU.
BiliHU, momanimapHi pexcumu, NPUMYCoBe NepemilieHHs, NOAIMUYHI NepecioyBaHHs, po3pus i3 bamskKi-
BUJUHOK NOPOOU/IU CheyugidHUt mun Xy0oxHbo20 00CBidy — 00CBI0 IHOUHU-BUSHAHUSA. Y 1imepamypi
VKpaiHcbKOI diacnopu BiH Habysae 0cob/1uB020 3HAYEHHS, OCKI/IbKU Npobsiema eeoepagidHoi BidoaneHo-
cmi Bi0 YKpaiHu Hepioko nepemBoproeEMbCS Ha Npobsiemy 0yX08HO20 BUMUBAHHS, 36epexceHHa nam'ami
ma HauioHaabHoI camoioeHmuikauii.

OO0HUM i3 MaodoCaiOXeHUx NpeocmasHUKIB Ubo2o imepamypHo2o macusy € OnekcaHoep /e
(IsaH bapuyk), ypooxceHeub YepkawuHu, akull matixe nis cmosiimms npoxus y Benukil bpumarii ma
aKmusHoO Npayrosas y nimepamypi 8 1960—1990-x pokax. Mozo xummesa biozpagis cama no cobi KoH-
ueHmpye opamamuyHul 0ocsio ykpaiHus XX cmonimms: npumycose suse3eHHs 00 HimewyqyuHu, nepeby-
BaHHs1 8 mabopax 0J11 nepemiuieHux ocib, HaB4aHHs B YKpaiHCbKOMy BinibHOMY YHisepcumemi, emiepauis
do Benukoi bpumadii, mpusasnaa s8ioCymHicms MOXUIUBOCMI NOBHOUIHHO NOBEPHYMUCS B YKPAiHCbKUU
KysIbmypHUlt npocmip. Tomy npobsiema BU2HAHHS Y MBOPYOCMI NUCbMEHHUKA MA€e He abcmpakmHud, a
nepexcumud, ocobucmicHul xapakmep.

Teopyicmb OnekcaHdepa [e mpusanudl 4ac 3a/uWanacs GpakmuyHo N03a Mexamu CUCMeMHO20
Jimepamypo3HaBy020 0CMUC/IeHHS. BiH Hanexums 00 mux NpedcmAasHUKIB YKPaiHCbKo2o 0iacnoOpHO20
NUCbMEeHCMBA, SKi 00820 3a/UWIAIUCS «HenobayeHUMU» MamepuKoBOr YKpaiHow. [ToBepHeHHs (1020
mBopYOCMi 00 YKPAiHCbKO20 Ky/IbMYPHO20 NPOCMOPY CMA/I0 MOXJIUBUM JIULLE NIC/IA Kpaxy momasnimap-
HoI'cucmemu ma 3HAMmS 10e0/102i9HUX OOMeXeHb.

Baxciusum mamepiasaom 0J1s1 OCMUC/IeHHS XyOOXCHb02O CBIMY MUMUS € 36ipKa «I7i0 Yyxcum Hebom»
(1966) [1], 0o sKkoi BBitwIU Hapucu U onoBIOAHHS «5 BEpHYCb», «B 060POHI ¥umms», «3a CUHOM», «Ho-
B0 00p020HO», «B nidzemesni», «3axooums coHue», «Cybomar, «CuH Byenekona», «Bunadok y bepiHi»,
«S.0.5.» ma iHwi mBeopu. Yxce cama Ha3sa 36ipKu BU3HAYA€E OOUH 3 K/IHOHOBUX NAPAMempiB ii' XYOOHHbOI
CeMAaHMUKU: «4yxe Hebo» € He NPOCMo 2e02padiyHOK XaPAKMepUCMUKOH, d Memdagoporo ICHYBAHHS
JIFOOUHU NO3A BIACHUM KYJIbMYPHUM | QYXOBHUM NPOCMOPOM.

Emiepauis siK ek3ucmeRyiiHul cmaH

Y manit npo3i OnekcaHoepa [fle emiepauis nocmae 6azamopisHeBUM ABULEeM. Ha nepuiomy pisHi
BOHA € KOHKPemHUM ICMopuyHUM 0oCBIi0oM sitoded, AKi Yepe3s BiliHy, NOoimuYHe Hacu/bCmBO YU 0Co-
bucmudl Bubip ONUHUIUCA 3a Mexamu YKpaiHu. Ha opyeomy — NCUXOI02i4HUM CMAHOM JIOOUHU, KA
smpamusia 6e3nocepedHill 38°A30K i3 pioHUM cepedosulsemM. Ha mpembomy — eK3uCmeHUiiHO cumy-
auiero, y AKIt ocobucmicms 3MyWeHa 3aH0B0 BU3HAYAMU BacHe micye y caimi. Came momy nepcoHax3ci
NUCbMEHHUKA He 3800MbCsA 00 COUYI0/I02IHHUX MUNIB «emMi2paHma» 4u «nepemiwieHoi ocobu». [insg as-
mopa Ba}wiusiwe NPoCMexumu, uo 8i06yBAEMbCS 3 JIFOOUHOK NIC/IS BMPAMU 38U4HO20 CBIMY. EMizpa-
Uist 3MIHFKOE IT BHYMPILWHKO CMPYKMYPY. MUHYJ1e CMA€E HEOOCSHCHUM, menepituHe — HecmabiibHUmM, a mad-
b6YMHE — HeBU3Ha4YeHUM. BUHUKQAE CBOEPIOHEe po3wienieHHs 6ymms.: i3udHo t00uHa nepebysac 8 iHWil
KpaiHi, npome 3Ha4Ha 4yacmuHa ii nam’asmi, No4yymmis i camoioeHmuikauii 3a1uiaemscs 8 YKpaiHi.

Lleti cmaH ocobauso BUPA3HO NepedaHo Yyepe3 cucmemy aHmMUmMe3 «CBOE — Yyxe», «MUHY/Ie —
cydacHe», «YKpaiHa — YyxuHa», «nam’ame — 3a6ymms», «HUmms — CMepmb». BoHU ¢opmMyroms
CBOEPIOHY eK3ucmeHuitiHy mampuyto npo3u OnekcaHoepa Je.
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BoOHoYac nucbMeHHUK dugeperu;itoe 00c8id emizpayii. Moo nepcoHax < sanuwaroms YKpaiHy 3 pis-
HUX NPpUYuUH. Mukosna 3 Hapucy «5 sepHycb» npazHe nobaqumu csim, (oo noyamkosul 8i0°130 mae
BIOHOCHO 006pOoBIILHUL Xapakmep. Hamomicme AHamoit i3 «3axo0ums COHUE» € BUMYUWEHUM BUSHAH-
uem, KUl noKuoae bamsKisUWUHY NI0 MUCKOM iICMOPUYHUX 06CMAsuH, ma nonpu pi3Hi Npu4uHU 8i0 130y
06U0Ba NEpPCOHax i BUAB/IAOMbLCA BMAHYMUMU 8 00UH OpamMamuyHul npouec — Nocmynose yc8iooM-
JIeHHSI He3BOPOMHOCMI pO3PUBY 3 NONEPEOHIM HUMMSAM. [TUCbMEHHUK ¢aKmu4yHO CMUPAE MEMCY MiXc
006p0BI/IbHOK MA BUMYWEHOK eMi2pauiero Ha piBHI if NCUXOI02IHHUX HAC/TIOKIB. YyxcuHa 8 060X BUNAOKax
CMae npoCcmMopom BUNPOBYBAHHS I0eHMUYHOCM.

«Yydte Hebo» K Xy0oxH Memagopa smpamu

CemaHmuka Haszsu 36ipku «[1i0 4yxum Hebom» 3acsyeoBye Ha ocobusy ysazy. Hebo — 00uH i3
HalyHiBepcaibHIWUx CUMBOIB NPOCMOopY, c80600u, Oyxo8HOI nepcnekmusu. lpome 8 OnekcaHoepa Jle
BOHO HabyBAE NAPAOOKCA/IbHOI XapakmepucmuKu: Hebo 3anuiaembCsl MUM CAMUM NPUPOOHUM SBULLEM,
azne cmae «4yxcum». Omixce, Yyx#icme BU3HAYAEMBCS HE CAMUM NPOCMOPOM, A CMAHOM JIFOOUHU, KA B
HbOMY nepebyBac.

Y makomy npodyumarHi «4yxce Hebo» — ye nepedycim NCuxosa02idHUl NPOCMIp BioYyxeHHS. Jlto-
JuHa Moxce adoanmysamucs 00 HOBOI KpaiHu, onaHysamu mMosy, 3006ymu npogeciro, cmsopumu poouHy,
aze ye we He 2apaHmye BHymMpiuHb020 8io4ymms oomy. Came momy 8 NPO3i NUCbMEHHUKA BAX/IUBE
Mmicue 3atimae npobaema adanmauii 00 Yyxcoi Ky/ibmypu ma 00HOYACHO20 36epexteHHs HauyioHaIbHOI ca-
MoideHmudgikauii.

Baxciuso, wo OnekcaHOep Jle He 306papcye YyxcuHy 00HO3HAYHO He2amuBHO. M020 NepCoHaX3<
Npayrorome, HaB4YarOMbCs, CMBOPHOKOMBb CiM’l, peanizosyroms maop4ul nomeHuian. [Ipobaema nosaseae
He CMisibKu B8 Yyxcil Ky/Ibmypi, CKiZIbKU Y MpasmMamuy4HomMy po3pusi Mixc F0OUHO MA i NepBUHHUM KYyJ1b-
MYpPHUM cepedosulLeM, momy emiepaHm y npo3i OnekcaHoepa e — ue /1100uHa «Mixc» caimamu. BoHa
BX(e He MOX(e NOBHICMH NOBEPHYMUCS 00 MUHYJ/1020, dJie U He Xo4e OCMAmOYHO PO3YUHUMUCS B HYHCOMY.
Taka npoMixxHicmb NOPOOXYE ocobausy Gopmy iCHYBAHHA — NOCMIliHE BHYMPIUWHE NOBEPHEHHS 00
YkpaiHu.

Momus smpamu ma npobsiema «BmpayeHo20 NOKOJTIHHS»

HackpizHoto 0159 MAsoi NPo3U NUCbMEHHUKA € Npobsiema BmpayeHo20 NOKOAIHHSA. Mdembcs He
auwe npo stooed, SKi pi3udHO 3a2uHy/u nid Yac siliHU. BmpadeHumu BusiBSHomMbCS U mi, XmMo BUXUB, dJie
6yB no3zbasneHuld NpupOOHOI NOCIO0BHOCMI X¥Uumms. 0OMY, POOUHU, OCBIMU, NPOogecitiHoi peanizauii,
HOPMQJIbHO20 CYCNIiIbHO20 PO3BUMKY. Y UbOMY acnekmi sitiHa y mseopax OnekcaHdepa e nocmae He
MISIbKU K ICMopuYyHa nodis, d SiK cusa, aka 0eopmye todcbKy bioepadito. Ii Hacnioku npodosxyrombscs
nicns 3asepuieHHs botiosux 0il. JIoOUHa, aKa nepexcusa siliHy, He nepecmae bymu ii cepmaoro. Tpasma
NPOOOBXCYE ICHYBAMU B NAM 'AMI, CMOCYHKAX, CAMOOUIHUI, CMasieHHi 00 MalibymHb0eo.

Came momy B o0noBidaHHsX | Hapucax 36ipku 3'asnisrombcs 0bpasu soded, SKi ONUHUIUCS HA
mapeaiHeci ¥cummsi. BoHU 3MyweHi BUKOHYBamu @izudHy pobomy, nepexcusaroms po3JyKy 3 pioHUMU, ne-
pebysaroms y mabopax, *usymb Ni0 3a2p030t0 CMepmi. Y 6aeambox BUNAOKAX IXHE HUMMSA MOXCHA
BU3HAYUMU K ICHYBAHHSA NIC/I KAMACMPOopu.

Ocob1uBo2o 3Ha4eHHs Habysae mema po3ipBaHoi pOOUHU. EMi2pauis 3MIHIOE He MiJibKU iHOUBIOY-
anbHy, a U poouHHy nam’ams. Ha mamepukosill YKpaiHi 3aauwaromsca 6ambKu, 0imu, KOXaHi, Opys3i.
Biomak poduHa nepecmae 6ymu gi3u4Ho €OUHUM NPOCMOPOM [ NePemBOPHOEMBCS HA NPOCMIP NAM M.

Ocob1uB0 NPOMOBUCMUM Y UbOMY KOHMEKCMI € MamepuHcbKull 0bpas. Mamu 8 npo3i OnekcaH-
Oepa [le Habysae CUMBOJIIYHO20 3HA4YeHHS (I CUHeCme3ilHo HaK1adaembcsl Ha 0bpas YkpaiHu. Bmpama
mamepi, po3J1yKa i3 CUHOM YU He30amHiCMb NOBEPHYMUCS 00 POOUHHO20 0OMY PAKMUYHO CMAroms Mo-
denamu smpamu 6ambKIiBULUHU.

YKpaiHa sik npocmip nam’smi

L1 nuCbMeHHUKa YKpaiHa He 0bMexyembcsa 2eo2padidHoro mepumopieto. BoHa icHye 8 nam’smi,
MOBI, POOUHI, KyJIbmypi, MOPaA/IbHUX UiHHOCMSX. Came momy Hasime Gi3uyHa BidoaneHicms Bi0 Hel' He
03Ha4yae smpamu. Hasnaku, Yum 6i/ibl HEOOCAXHOK CMAE YKpaiHd, mum CUSIbHILLO BUSABIAEMbCA i
NpUCYMHICMb Y CBIOOMOCMI NEepCOHAMCIB.

L|e do3Bos15€ 20B0OpUMU NPO CNEYUDIYHY MOOesb «BHYMPIWHLOI YKpaiHu» y npo3i OnekcaHoepa Je.
BOHa npomucmoima 308HILLHbOMY NPOCMOPY YYHUHU. AKULO Yyxud CBIM BU3HAYAE MENEPILIHE HUMMS
2epos, Mo YkpaiHa susHayae do2o nam’sms i cucmemy yiHHocmed.

OOHUM i3 HAUBAXIUBILIUX MOMUBIB CMAE MOMUB NOBEPHEHHS. BiH Mox3ce mamu 6yKBa/ibHe 3Ha-
YeHHs1 — i3udHe NoBepHeHHs Ha bambKIBUUHY, ase Moxce 6ymu U CUMBOIIYHUM: NoBepHeHHS 0o cebe,
do saacHoi nam’smi, 0o 8ionosidaibHOCMI, 00 yX0B8HOI ONOPU.
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Halibinbw BUpasHo ys Mooesb peasizosaqHa 8 MBopi «5 BepHYCb». Yxe cama Ha38a € CBOEPIOHOH
Npo2pamoro NOOOJIAHHS eK3UCMeHUIUHOI Kpu3u. [Toka3os0, Wo WX 00 Ub020 «NOBEPHEHHS» NPOX00UMb
yepes MexcoBy cumyauiro — cnpoby camozybcmaa.

CMepmb SIK MexcoB8a cumyauis

Momus cMepmi € 00HUM i3 yeHmpaibHUX y manid npo3si OnekcaHoepa Je. BiH pyHKUIOHYE He auuie
AK memMamuyHul enemeHm, a K 3acib6 3a2ocmpeHHs ginocopcobkoi npobemamuku. CmMepmsb 003B0/9€
NUCbMEHHUKOBI NOCMABUMU NUMAHHA NPO CEeHC XUumms, c80600Y, 8i0NoBIdaibHICMb, CAMOMHICMb |
30amHicme JF0OUHU Npomucmosmu obcmasuHam. Y ubomy acnekmi nposy OnekcaHoepa /Jle MoxcHa
p032/190amu 8 KOHMeKCMI NOWUPEeHHS eK3ucmeHuitiHoi npobiemamuku 8 esponelcbKilti nimepamypi ce-
peduHu XX cmosimms. Kamezopii cmpaxy, abcypdy, camomHocmi, CmMpaxoaHHs, 8id4yaro ma cmepmi
0Co0b6/1UBO AKMYAni3ytombCa Y MBOPYOCMI MUMUIB, AKI OCMUC/HOBAIU JIFOOUHY NIC/IS CBIMOBOI Kama-
CMpodu, NPOMeE NUCbLMEHHUK He 0BMeXEMBbCA Qikcauieto mpaziyHo2o. Mozo xyOoxHs KoHuenuis nepeo-
bavae moxciusicmb nepexody Bi0 cMepmi 00 ¥Umms, came momy cMepms y (1020 MBOPAX YAcmo CMAe
Medxcero, NICAIS SKOI 2epoll 3mMywieHUl 3aHOBO BU3HAYUMU B/IACHE ICHYBAHHSI.

[okazosum € «5 BepHycb», 0e Mukona nepexusae 2auboKy eK3UCMeHUitHy Kpusy. Mo2o cmaH
BU3HAYAEMbCA CAMOMHICMIO, po3bumumu mpigmu, siodymmsam 6e3Hadii. [epol 3anuwus YKpaiHy,
cnodisaroyuck nobaqumu csim, 0OHAK peasibHICMb BUSBU/IACS NPUHUUNOBO iHWO. €8pONA NOCMAE ne-
ped HUM He NPOCMOPOM OYiKYBAHOI CBO6OOU, @ NPOCMOPOM NOBOEHHO20 PYyUHYBAHHS. Y cBidomocmi Mu-
KOJIU BUHUKQAE BIOYYmMMS 3aMKHeHoCMi: no3ady — YKpaiHa, 00 AKoi' Hemae BisibHo2o docmyny, nonepedy
— qyxcull csim, aKkul He cmas domom. Came us cumyauis NOPOOXYE BAXAHHA CMepmi.

BodHoYac cmepms 0/151 2epOs1 € CBOEPIOHOK cNpobO NOBEPHYMU KOHMPOJIb HAO BJIACHUM [CHYBAH-
HaM. KoJiu 308HiWwHIt c8im no36assisie 1020 MoOXIUBOCMI BUbOOPY, BiH HaAMAa2aembCs obpamu xo4a 6 mo-
MeHmM BJIACHO20 3HUKHEeHHS, Ma Napadokc NOJIi2a€ 8 MOMY, WO Us cnpoba Camo3HUWEHHSI CMAe NoYam-
KOM BiOHOBJIEHHSI BOJIi 00 XUMMS.

Bio Bosi 0o cmepmi — 0o Bos1i 00 #umms

Ocobusicmb Xy0oxCHbOI KoHUenuii «5 BepHyCb» NOaS2A€ B MOMY, WO CAMO2ybCmBO He CMAae
diHabHOK Kpankor. Hasnaku, BOHO GYHKUIOHYE SK KPUMUYHA MeXa CamMONi3HAHHS.

Mukona, onuHUBWUCE NEped MOXUJIUBICMIO CMEepPMI, YCBIOOMIIHOE, WO U020 NPACHEHHS 3HUKHYMU
6yJ10 He cnpasxcHiMm baxcaHHam Hebymms, a cnpoboro Bmedi Bi0 6e38uxo0i. Y UbomMy CeHci cMepmb CMAae
CBOEPIOHUM 03epKasiom, y SKomy 2epol baqyums B/1aCHY CabKiCmeb.

KyAbMIHAQUIGHUM NCUXOJI02IYHUM 3/1aMOM CMAE PileHHS 2eposi NOBEpHYMUCS: «5 mywy Bep-
Hymucb», «5 BepHycb». Came mym 3MiHHEMbCS BeKmMop (1020 ICHYBAHHS. AKW0 00 Ub0o20 2epoll pyxascs
00 cMepmi, Mo menep CNPSIMOBYEMBCS 00 HUMMS.

Bax1uBo, Wo NoBepHeHHs He 2apaHmye tiomy 6e3neyHo2o abo wacauso2o mMatibymHb020. BOHO €
He CMifbKu NPaKmMuYHUM BUPILIEHHSIM NPobiemMu, CKislbKu MOpasibHUM Bubopom. [epoll 3HoBYy npulimae
Bi0N0BIOA/IbHICMb 3a B/IACHE HCUMMS.

Takum yuHom, y npo3i OnekcaHoepa [Jle dopmyembcs CBOEPIOHA eK3uCmeHuilHa gopmya:
Bmpama — CamMomHicme — 8ioyal — 3ycmpid 3i cMepmioo — BIOHOBEHHA BOJIi — NOBEPHEHHS 00
HCUMMA.

L{a ¢opmyna 00380/189€ NO-HOBOMY NPOYUMAMU HA38Yy 36ipKu «[1i0 Yyxcum Hebom» [1]. YyrcuHa
Moxce nosbasumu J1r00UHy 0oMy, ane He 0bos’a3ko80 30amHa no3basumu ii BHymMpiluHboI c80600U.
Hasimb mo0i, Kosiu NOBEPHEHHS Pi3UYHO HEMOX/IUBE, BOHO MOXe BiObBYymMuCs K NoBepHeHHs 00 BACHOI
ideHmuYHocmi.

AsmobiozpacpidHicmsb 51K popma XyooxHbOI docmoBipHOCMI

Bax)usum YUHHUKOM NCUXO/102i4HOI nepekoHausocmi nposu OnekcaHoepa Jle € asmobiozpagidyHe
Hayaso. Mlo2o 2epoi yacmo nepexcusaroms cumyauii, 6u3bKi 00 aBMOopPCbK020 HUmmEeBo20 0ocBidy: Npu-
Mycose nepemiuieHHs, mabipHe iCHyBaHHS, i3u4yHa npaus, emiepauis, Ky/ibmypHa adanmauis, po3/ayKa 3
YKkpaiHoro. ABmobiozpagiam y ubomy BUNAOKY HE 03HAYAE MexaHi4Ho20 nepeHeceHHs bio2pagii nucbmeH-
HuKa B XyodoxHild mekcm. Hasnaku, ocobucmud docsid CMae OCHOBOK y3a2a/ibHeHHS. IHOUBIOyanbHa
dos15 nepemBopHEMBCA Ha Modesib NOKoJIIHHS. Came momy o0bpas emizpaHma y msopax OsiekcaHoepa
/Jle mae noodsiliHut cmamyc. 3 00H020 BOKY, Ue KOHKpemHa Ilo0UHA 3i CBOEHD ICMOpIEto. 3 iHW 020 — Npeo-
CMABHUK NOKOJIIHHS, MPABMOBAHO20 BilIHOK, MOMA/iMapu3Mom i BUMYWEHUM PO3PUBOM (3 bambKiBUU-
HOIO.

Taka mooesib 003B80J19€ NOEOHAMU OOKYMEHMA/IbHICMb | XYOOXCHICMb, 0cobucmy nam’asms ma
icmopuy4He y3aeanbHeHHs.

TpaoduyjliHe i MoOepHe y Xy0oxcHboMY Muc/ieHHi OnekcaHoepa Je
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Okpemoi'ysazu nompebye NUMAHHS CMU/IbOBOI NPUPOOU MAsI0I NPO3U NUCbMEHHUKA. Y Hill NOEOHY-
rombCs MpaouuyitiHi 0118 YKpaiHCbKOI iimepamypu Momusu — Jitobo8 00 YKpaiHu, poOUHU, 3emJii, Hauio-
HasbHOI Kyibmypu — 3 MOOPHUMU CNOCO6AMU NCUXO/102i4H020 MA PisloCOPCHKO20 OCMUCIIEHHS THOOCh-
Ko2o bymms. Came us cuHmesa 003B0JIIE 2080PUMU NPO CBOEPIOHY HeeKIeKmMuUYHy B3aEMO0ito mpa-
JuuiliHo2o0 ma Mo0epHo20 NUCbMA. HauioHabHa NpobiemamuKka He NPOMUCMOIMb eKk3ucmeHUuidHIl, a
0p2aHi4Ho BXOOUMb Y Hel.

YKkpaixa ons eeposi OnekcaHoepa [fle € He npocmo 6ambKiBUUHOK, @ NPOCMOPOM CeHCy. Tomy
BMpama YkpaiHu 03Ha4yae 00HOYAcHo BMpPAmy NesHOI ¥UMmMmEBOI UiicHOCMI. 3 iHW020 60KY, NpazHeHHs
36epe2mu HauioHaIbHY I0eHMUYHICMb € CNOCO6OM NPOMUCMOSIMU eK3UcmeHUiiHoMy po3nady. L{um no-
ACHIOEMbCA BAX}IUBICMb npobiem mosu, pycudikauli, 0eHauioHanzauii, cmopu4yHoi nam’ami, Kysbmyp-
HO20 XCUMMS YKPAiHCbKOI 2pomMadu 8 emiepauii. [MuCbMeHHUK po32/190d€ ix He i30/1b0BAHO, d K CK/1a008i
npobriemu 36epexceHHs1 IFOUHU K 0cobucmocmi. Y UboMy KOHMeKCMi NOKA30BUM € CMAB/I@HHSI CAMO20
OnekcaHoepa [le 0o c8020 iMmeHi. HanosigeaHHs Ha popmi «OnekcaHoep», a He « OsieKcaHop» Mae He Jiuuie
MOBHUU Xapakmep. BOHO CMAe BUABOM KyJIbMYypHO20 CAMOBU3HAYEHHS], ONOPOM pycuikauitiHomy
BNJIUBY MA YMBEPOHEHHIM BIACHOI YKPAIHCbKOI i0eHMUYHOCMI.

Emizpauis i BionosioasibHicmb neped YKpaiHoro

OnekcaHoep fe He cnpuliMas CBOK MBOPYICMb K NPUBAMHY CNPAsy. 11 Hb020 NUCbMeHHUK MAdB
ocobsiuse npusHayeHHs — bymu HOCIEM C108a, 30amMHO20 BNAUBAMU HA CYCNi/IbcmBOo. Cam NCeBOOHIM
MUMUSA NOB'A3YBABCA HUM i3 NOHAMMAM «OUHAMIYHOI eBoslrouii». Biomak simepamypa mMucauiaca aK
cusia pyxy, npobyoxceHHs ma dyxoBHO20 NocMyny. Lje ocobauBo Baxiuso 0/1 pO3yMiHHS (020 0iacnopHOi
msopyocmi. [TucbMeHHUK nepebysae 0asneko Bi0 YKpaiHu, ane He BBaxcae cebe Bi0 Hei BioYyxHeHUM.
Hasnaku, Biocmarb akmyanizye io2o 8ionosidasibHicme neped 6ambKiBULUHOH.

JisnbHicms O. [le He obmexysanacs Xyo0orHbo MBOPYICMI. BiH HaMazascsa nowuprosamu iH-
popmauiro npo YKkpaiHy 3a KopOOHOM, 3yCmMpi4amucs 3 YKpaiHuamu, nepeoasamu BAcHi KHUXCKU M0oJ100),
nidompumysamu KyJIbmypHI iHiuiamusu, nic/ig NOBEpHeHHs 00 YKpaiHu 8 OCMAHHI POKU XUmms
3ycmpiqascs 3i cmyodeHmamu, sucmynas Ha paodio, OpyKyBaABCa 8 ed3emax, Cnisnpauytosds i3 meampom
«/I3BIH».

Omxce, emiepauia y (1020 MBOPYOCMI HE 03HAYAE OCMAMOYHO20 POo3puBy 3 6AMbKIBULUHOL.
Hasnaku, BoHa gopmye ocobausull mun 383Ky — 3B°930K Yepe3 Nam’ssmb, CJ1080, Ky/ibmypHy Ois/ib-
Hicmeb.

Bucrosku

Mana npo3a OnekcaHoepa [le € BaxusuM Mamepiasaom 0Ji1 OCMUC/IEHHST YKPAiHCbK020 emiepa-
uitiHo2o docsidy Opyeoi nososuHU XX cmosimma. Ii CBOEPIOHICMb NoJIA2AE 8 MOMY, WO ICMOPUYHA NPO-
b61emMamuKka opeaHivHo NOEOHYEMbCA 3 eK3UCMeHUIUHOro. BiliHa, BueHAaHHS, emiepauis, 0eHauioHani3auis,
po3puB pOOUHU MA KyJbMypHe BIOYYHEHHS pO32/10aroMbCs NUCbMEHHUKOM nepedycim 4epes
BHYMPIWHIG cBiM JIOOUHU.

L{eHmpasnbHOO Kame2opiero xy0oxHbo2o caimy OsnekcaHoepa /[le € smpama. JltoouHa Bmpayae
b6ambKiBUWUHY, POOUHY, 3BUYHE CEpedoBULE, MOXJIUBICMb peanizysamu Mpii, a iHooi — Hasimse Bio-
yymmsi ceHcy xumms. OOHAK us BMPama He € 0CMamoYHoro. [lam’sms 003B80/15€ 36epezmu 38 30K i3
MUHYJIUM, a HAUjOHA/IbHA [0@HMUYHICMb — NPOMUCMOSMU PO3YUHEHHHO B YYXHOMY CepedoBULL.

0bpas «yyxo2o Heba» y mBop4Yocmi MumMys 00Ui/IbHO PO3yMimu K Memagopy ek3ucmeHuitiHo20
BIOYYXEHHS. Yyxcum € He nuwe 2eo2pagiyHull Npocmip, a csim, Yy AKoMy JIr00UHAa BMPAMU/IA KOJIUWHIO
cucmemy KoopduHam. Came momy emiepauis CMae He NPOCMO 3MIHOK MiICUs NPOXCUBAHHS, a BUNPOBY-
BAHHAM ocobucmocmi.

Ocobusoi' Bazu Habysae momus cmepmi. ¥ msopax «S.0.S.», «B 060poHi ¥cumms», «Mamu», « CuH
By2/iekona», «5 BepHycb» CMepmb NOCMAE B Pi3HUX XyOOXCHIX MOOUGIKAUiSX — AK peasibHa 3az2ubesis,
NCUX0J102[4HA Mexa, Hac/idoK BiliHU, popma smedi 8i0 abcypoHo2o caimy. [Ipome HalBa IuBilor € ii
PYHKUIS K MEX0BOI' cumyauii, uo 3Myuwye t00UHY 3aHOBO BU3HAYUMU CEHC B/IACHO20 ICHYBAHHS.

Y «f BepHycb» ys mMooenb Habysae ocobausBoi BUPA3HOCMI. bax}caHHs cmepmi Mukosu Busis-
JIIEMbCA He OCMAMOYHUM 3aNepeqyeHHIM XUMMS, d KPU30BOH MOYKOH, NiC/IS AKOI BIOHOB/IHOEMbCS
B0J15 00 iCHyBaHHS. Came momy NoBepHeHHs HabyBae CUMBOJTIYHO20 3HAYEHHS. Lje He MiibKu NpazHeHHs
NoBepHymUCsl Ha 2eoepagidHy 6amsKisujuHy, a i noBepHeHHs1 00 BidnogidaibHocmi, 0o nam’ami, 0o ca-
moeo cebe.

Baxcnusoro ocobusicmto npo3su OsiekcaHoepa Jle € NoEOHaHHS MOOEepHOI eK3ucmeHuitiHoi npobie-
Mamuku 3 mpaduyidHoro 0151 YKPAiHCbKO20 NUCbMEHCMBA HAUIOHA/IbHOK i0eero. EK3ucmeHuiliHa ca-
MOMHIcMb (1020 2epoiB HEPO3PUBHO NOB'A3AHA 3 BMPAMO0 YKPAiHU, a 36epexceHHss HauioHaIbHoI i0eH-
MUYHOCMi CMAae 00HUM i3 3acobi8 NOOOSIAHHS OYXOBHO20 BIOYYIHEHHS.
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Takum YuHoM, emizpauis B XyooxcHbomy csimi OnekcaHoepa fje — ue He CMisibKu NPOCMIp Mixc
YKpaiHoro ma Yyx#uHoro, CKiZIbKu CMaH NOCMItiHo20 NepebyBaHHs Mix MUHY/IUM | MalbymHIM, cMepmio i
HUMMAM, BMPAmMOor ma nosepHeHHaM. Came 8 Uill npOMXHOCMI popmyembcs ocobausull mun eepos
— JIDOUHU, KA BMpamuaa csiti csim, azae He smpamusa nompebu (1020 BiOHOBUMU.

[lepcnekmuBHUM HanPSMoM NOOA/IbUIO20 OOC/IOXEHHS BUOAEMbCS KOMNJIeKCHe BUBYEHHS MasIoi
nposu OnekcaHoepa /[le 8 KOHmMeKCcmi YKpaiHCbKoi emiepauitiHoi nimepamypu opyeoi nososuHu XX
cmosimms, 30KpemMa 8 dcnekmi MmunoJio2iYHUX 38°S3Ki8 (3 MBOPYICMIO NUCbMEHHUKIB YKPAIHCbKOI
diacnopu, @ Makox: 00CIOHEHHS HaPAMUBHUX [ Y(AHPOBO-CMUJIbOBUX 3acobiB penpe3eHmauii mpasma-
MuYHo20 00CBIdY BilIHU MA BUSHAHHS.
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Abstract

The work investigates the energy and electronic structure of the 3- azidopyrimidine (3-AP) mole-
cule, as well as the processes of relaxation of electronic excitation. It is shown that the absorption spec-
trum is formed by excitation of the molecule to a nn” state. In addition, there are quantum transitions
from states belonging to the n-system of the molecule to free n* and o* states localized on the azides
group. Such quantum transitions have very small oscillator strengths and are responsible for the dissoci-
ation of the azides group with the formation of a nitrene molecule in the ground triplet state, which
determines its high reactivity. This property of nitrene is used in nanotechnology processes.

Keywords: electronic structure of azides, dissociative states, non-equilibrium and quasi-equilibrium
relaxation of excitation, nitrene molecules and its use.

This work is devoted to the study of the energy and electronic structure of the 3- azidopyrimidine
(3-AP) molecule, as well as the relaxation pathways of electronic excitation in it. On the other hand, this
work completes the cycle of studies of the relaxation mechanisms of electronic excitation of pyrimidine
molecules with three, two or one azido group [1, 2].

The significance of investigating the properties of this class of molecules lies in their photosensitiv-
ity and unit quantum yield of azido-group photodissociation. Consequently, these molecules are widely
used in phototechnological processes for the development of nanoelectronic components [3], as well as
for the functionalization of nanotubes and nanofibers [4-6].

Experimental studies of the photodissociation of the molecule under irradiation from a mercury
lamp (. = 313 nm) showed that the quantum yield in solution reaches 1.0. Theoretical calculations of
the energy structure of the 3-AP molecule were carried out using the MNDO method [7]. In this case, the
configurational interaction between 12 occupied and 12 free molecular orbitals (MOs) was taken into
account. Twenty-two MQOs were occupied by electrons.

According to the results of the studies, it was found that the triplet and singlet excited states are
states of the type nn*, nna* and noa* (Table 1), where na* and oa* are MOs localized in the molecule plane
on the azido group. The absorption spectrum of the molecule is formed when the molecule is excited to
the singlet state S-.

3-Azidopyrimidine molecule
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The azido group has the ability to oscillate around the 3-8 axis, however, rotation around this axis
is prevented by a high potential barrier.

Analysis of the molecular electronic structure showed that the MOs whose transitions form the
absorption spectrum are n MOs oriented perpendicular to the molecular plane, together with na* and oa"
MOs localized on the azido group and oriented in the molecular plane. In addition, the relaxation of elec-
tronic excitation involves a fully occupied o MO delocalized over the entire molecule (except for the ter-
minal Nz group of the azido group).

The molecular absorption spectrum is formed by quantum transitions between the corresponding
MOs. Information on these transitions is presented in Table 1.

Table 1. Quantum transitions in the 3-azidopyrimidine molecule

Multiplicity and symmetry | Attribution (MO numbers) | L nm | hn, eV | Oscillator strength, f
Ti _pop* 2023 582.2| 2,130 | 0

T p— pa* 2224 4929 2515 0

T; pop* 2225 26 4803 | 2581 [ 0
S1_p—opa* 22— 24 436.8 | 2,838 | 0.0001
Ts p— p* 2025 26 393.8| 3,148 | 0

T5s p— sa* 22—27 376.9 | 3,290 | 0

S: p— p* 2223 335.6 | 3,694 | 0.2419
Ts s—p* 20—23 3459 | 3,584 | 0

T7 p— p* 21—23, 25 3386 | 3,662 | 0

S3 p— sa* 22—27 3719.5 | 3,887 | 0.0004
Tg s—p* 20—25 3156 | 3,929 | 0

S4 p—op* 22—25,21-23 371.5| 3,980 | 0.0220

From Table 1 it follows that quantum transitions between MOs oriented perpendicular to each
other have a very small oscillator strength. Therefore, the singlet S; quantum transition has a small os-
cillator strength. In fact, the absorption spectrum is formed exclusively by quantum transitions between
p-MOs delocalized throughout the molecule. In the near UV region of the spectrum, only one absorption
band with vibrational repetitions appears.

An important feature of this molecule is the operation of a rule according to which quantum tran-
sitions between mutually perpendicular MOs are dissociative when one of the orbitals is delocalized over
the entire molecule and the other is localized on the azido group. As shown in Table 1, T> and S+ are such
quantum transitions. The S3 quantum transition, which lies above the allowed S> transition, is also likely
to obey this rule. However, the transformation of the corresponding MOs in the process of dissociation
of the azido group causes an increase in the energy of the state after the initial decrease (Fig. 1).
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Fig. 1. Energy structure of 3-azidopyrimidine depending on the length of the dissociating bond N8-N9
for singlet and triplet states.

As shown in Fig. 1, the St singlet quantum transition is dissociative. However, in this case, there is
a potential barrier of 0.137 eV on the dissociation path. This turns out to be sufficient for the relaxation
of the electronic excitation to the T state. In this case, there is no barrier on the path to the dissociation
of the molecule. In addition, the quantum transitions to the T; and T: states correspond to different
symmetries, and therefore the interaction and relaxation of the excitation between them is impossible.
Consequently, a quasi-equilibrium process of electronic excitation relaxation occurs, prolonging the life-
time of a particular excited state and leading to molecular photodissociation with a high quantum yield
(@=1).

Conclusions
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Analysis of the experimental and theoretical studies of azido-group photodissociation in the 3-AP
molecule supports the following conclusions. The first singlet quantum transition occurs due to a quan-
tum transition to the dissociative nra*-state (Si). Since the n—MO and na*-MO have a mutually perpen-
dicular spatial orientation, the oscillator strength of the corresponding quantum transition is reduced by
3 orders of magnitude. The next singlet quantum transition Sz corresponds to a quantum transition be-
tween -MOs, which is characterized by a high oscillator strength and forms the absorption spectrum of
the molecule in the near UV region. Relaxation of the molecular excitation from Sz to Si proceeds through
a nonequilibrium mechanism. Since the oscillator strength of the quantum transition to the Si-state is
very small, the excited molecule can remain in this state for a finite period. Although this state is dissoci-
ative, a potential barrier along the molecular dissociation pathway hinders the dissociation process. Con-
sequently, the excitation undergoes further relaxation to the dissociative T state. Further relaxation to
the T; state is impossible because it is symmetry-forbidden. Therefore, the azido group dissociates from
the T state with a unit quantum yield. This process produces a nitrene molecule in its ground triplet
state. Owing to its high reactivity, nitrene is used in various phototechnological processes.
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Introduction. The apparent peripherality of jewelry and accessories in the construction of a visual
image contrasts with their significance in understanding the wearer's identity. Politicians and non-politi-
cians, people involved in power or indifferent to it, when asked how important accessories and jewelry
are for their image-building, would most likely give an evasive answer. At the level of common sense, the
cultural and social meanings of these visual additions to the image often recede into the background in
comparison with the cost and the corresponding high cost/low cost. Journalists at public events of vari-
ous politicians usually ask how much a watch, brooch, chain/necklace costs, what level of stones or metal
is used in its production, etc. Such curiosity is motivated by the creation of sensations and hype around
the corrupt background of certain politicians (Romanenko, 2025, 12-22).

The brand's high cost is in focus, while any socio-cultural and/or psychological meanings are in the
background. The latter may be of interest to subtle connoisseurs of jewelry aesthetics, or art historians,
cultural scientists, or committed political historians/biographers interested in writing (to order, in most
cases) stories from the lives of great people. In general, for social scientists and humanists, including
specialists in international relations, the topic of presenting various identities in visual images of acces-
sories and jewelry could hardly be considered thoroughly developed (Romanenko, 2025, 12-22).

Literature review. In building a conceptual scheme for analyzing accessories and jewelry, the au-
thor relies on a synthesis of several theories presented in a number of collective monographs (Roma-
nenko, Yakovenko, 2008, Romanenko Y., Yakovenko A., Ogarenko, 2009, Romanenko, Svyatnenko,
Zinchenko, 2014; Romanenko, Svyatnenko, Potseluiko, Tashchenko, 2015; Ethnic Identity: The Sociosys-
temological Dimension of Geopolitics, 2016, Romanenko, 2017; Romanenko, 2019).

This synthesis allows us to apply classical structural functionalism and (neo)functionalism of T.
Parsons and N. Luhmann, structuralist semiotics of R. Barthes and W. Eco, symbolic interactionism of J.-
G. Mead, orthodox psychoanalysis of S. Freud and archetypal psychology (Jungian psychoanalysis) of K.-
G. Jung for the identification of cultural, social and mental meanings (Freud, 1914, Jung, 1969; Luh-
mann, 1984, Parsons, 1983, Eco, 1976). This tetrad of theories allows us, firstly, to determine the high-
est cultural and social identities that correspond with social characters and control the habitualization
of the latter in the visual images of accessories and jewelry (structural functionalism and neofunctional-
ism). Secondly, to determine the structures of formation of non-verbal messages derived from identities
and visualizing the latter through certain compositions of accessories and jewelry (symbolic interaction-
ism). Thirdly, to implement an analytical decomposition of the unconscious meanings and values of the
individual and social-group level presented in visual images (orthodox psychoanalysis and analytical psy-
chology) (Romanenko, 2025, 12-22).

The author of the article uses as reference and empirical sources a part of scientific articles devoted
to accessories and tattoos of cultural, social and sociological, semiotic content, as well as journalistic
posts and articles that are in the public domain (Gage, 1993, Jewitt & VVan Leeuwen, 2010; Kress, & VVan
Leeuwen, 1996, Ledin & Machin, 2018, Leong & Clark, 2003) (Romanenko, 2025, 12-22).

The main results of the study. Each of us is interested in constructing a particular image through
which we seek to influence our environment and to shape its expectations, either purposefully or un-
purposefully. Each person creates these expectations in accordance with the image of the “mirror self,”
which in symbolic interactionism is called me, or | through the eyes of another. This “I through the eyes
of another” determines the assumed expectations regarding us.

In turn, we, by projecting (modeling) these expectations in our consciousness, construct an image
that is consistent or inconsistent with them. Whether a person constructs an image that is consistent or
inconsistent with the expectations of others is determined by the set of their identities and the recogni-
tion or non-recognition of the value set of the environment corresponding to this set. Recognition or non-
recognition in the construction of a visual image correspond to two polar scripts and one intermediate
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(conformist) one. The script of the positive pole (the pole of loyalty or complete identification - let's call
it that) corresponds to a conscious or unconscious choice of visual components that directly correspond
to a set of identities and a correlating set of values of a particular group from the person's environment
(Romanenko, 2025, 12-22).

Moreover, when choosing a positive script, the person consciously or unconsciously follows the at-
titude "the more visual similarities with the standard others in my environment - the better." Visual com-
ponents that correspond to identities and value sets, in the loyalist script predispose not just to an in-
crease in similarity, but to its exaggerated (exaggerated) amplification, to the level of bending, enumer-
ation, amplification, caricature, grotesque (Romanenko, 2025, 12-22).

Conclusions. the author has implemented a visual-analytical study of some accessories. Several
conclusions follow from the analysis. Firstly, accessories and decorations visualize shadow
(unmanifested, unrealized) cultural and social identities of their owners. Visual images of accessories and
decorations usually represent meanings and values that have not been actualized, realized, materialized
in the experience of an individual and/or a social (cultural) group and in relation to which an individual
and/or a social group experiences reversion (ressentiment in a negative aspect) affective complexes.
Usually, such complexes include a mixture of pity/regret, sadness, melancholy, shame, unrealized
grandiosity, vanity. Secondly, accessories and decorations in their structure reflect the listed identities
with accompanying affective complexes and act as symbolic tools for maintaining the failed
internalization of identities. They “report” on this failed internalization both to the subject-carrier and to
his environment. Thirdly, accessories and decorations indicate the psychic system and simultaneously
program it in terms of re-experiencing the failed (unfinished) experience in transferences-repetitions of
both the individual and social levels (Romanenko, 2025, 12-22).

Accessories and decorations visualize identities that are shadowed, suppressed, rejected by the cul-
tural and social environment, which cannot, due to the circumstances of their discrepancy with the value
consciousness and/or the societal unconscious, be fully internalized and openly manifested. Nevertheless,
such identities do not disappear anywhere, and their manifestation in the construction of the image be-
comes archaic, i.e. acquires features of excess, primitiveness, brutal sharpness (polarization) or allusive-
ness, perversity, metaphorical hyperbolization. Accessories and decorations can correspond to both sim-
ulated and real identities, but their connection with unrealized meanings and the cultural, social, mental
potentials behind them is more likely. In political image building, some accessories are used convention-
ally, that is, taking into account cultural and social expectations, while others visualize the subjective and
mental characteristics of politicians. In both aspects, the use of accessories represents a symbolic inter-
action with the environment, which consciously or unconsciously reads shadowed identities and responds
to them by forming conscious and/or unconscious reactions.

Anticipation of such symbolic interactions allows the use of appropriate accessories or decorations
with different target settings: a) tuning and adaptive (for conscious control of impressions of the envi-
ronment, including self-perception); b) provocative-activating (to evoke various emotional reactions of
the environment and test its attitude to certain identities); c) imitation-simulation (to visualize non-exist-
ent identities that are internalized on the basis of imitation and in the absence of internal correspond-
ence to the cultural, social, mental characteristics of the subject) (Romanenko, 2025, 43-50).
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Abstract

Reservoir siltation is a key challenge for water management infrastructure in the arid and moun-
tainous regions of Central Asia. The accumulation of sediment reduces the useful capacity of a reservoir,
complicates flow regulation, decreases the reliability of water supply and irrigation, and can also degrade
the ecological condition of the aquatic ecosystem. This article examines the primary mechanisms of sil-
tation in the Langar Reservoir, located in the Langar River basin in the Kashkadarya region of Uzbekistan.
It analyzes the natural and anthropogenic factors contributing to sediment inflow, the potential conse-
quences of sedimentation, and a set of measures to mitigate it. The study is based on long-term hydro-
graphic observation data, including the latest measurements taken in 2026. A retrospective analysis of
the siltation rate was performed, hydrodynamic siltation coefficients were calculated, and a mathemat-
ically substantiated forecast for the siltation of the reservoir basin through 2040 is presented. Based on
the obtained results, operational engineering and technical measures to extend the operational lifespan
of the reservoir were proposed.

AHHOmMauus

3auneHue BodoxpaHuauwy, A8/15emcs 00HoU U3 K/IHo4YeBbix npobsiemM Bo00X038UCmBeHHOU UHGpa-
CMPYKMYpbI B APUOHBIX U 20pHbIX patoHax LjeHmpanbHol A3uu. HakonieHue HaHoCoB8 yMeHbwaem no-
J1e3HbIU 06bemM B000eMda, OC/IOHHAEM pey/IupOBAHUe CMOKA, CHUXaem Hao0exHoCmb BOOOCHabXeHus
U OpPOWIEHUS], @ MAKXe Moxem yxyowams COCMOsIHUe BOOHOU 3KOCUCMeEMbI. B cmambe paccmompeHs!
OCHOBHbIE MEXAHU3MbI 3aus1eHust JITHeapcKo20 BOOOXPAHUIUWLA, PACNOJIOMEHHO20 B baccelHe peku JIsH-
2ap B8 KawkadapbuHckol obnacmu Y3bekucmara. [1poaHanu3uposaHsl NPUPOOHbIE U AHMPONO2EHHbIe
¢akmopbi NOCMynJIeHUs1 HAHOCOB, BO3MOX(HbIE NOC/IOCMBUSI CeOUMeHMAauUU U KOMNJIeKC Mep No ee 3a-
MedsieHUro. B ocHose pabomabl iexcam 0aHHbIe MHO20/IeMHUX 2udpozpagpuyeckux HabirodeHud, BKIHOHas
0aHHbIe NOC/IEOHUX NPOMEPOB, BbINOIHEHHbIX 8 2026 200y. [IposedeH pempocneKkmuBHbIU aHaAIu3 UH-
MeHCUBHOCMU 3au/IeHuUs], pacCYumarsb! 2u0poOUHAMuUYecKue Ko3pouyueHms! 3auieHusi U NpeocmassieH
mamemamuy4ecku 060CHOBAHHbIU NPO2HO3 3ausIeHUs] Yawu BodoxpaHuauwa 0o 2040 2oda. Ha ocHose
NOJYYeHHbIX pe3ysibMamoB NPeodsioXeHbl 0ONepamuBHbIe UHMEHEPHO-MeXHUYeCKue Meponpusimusi no
NPOOJIeHUKO CPOKA IKCNJTyamauuu 8000emd.

Keywords: reservoir, sedimentation, river sediments, erosion, basin siltation, residual capacity, hy-
drographic measurements, mathematical forecasting.
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Knroqesble ¢108a: B000XPAHUIUULE, CEOUMEHMAUUS, PeYHble HAHOCkI, 3pO3us, 3ausIeHue Yawu,
0CMAmMOYHAs eMKOCMb, 2uopoepagpuyeckue NpomMepbl, MamemMamu4yeckoe NPoeHO3UPOBAHUE.

BsedeHue

ObecneyqeHue ycmolyusBo20 BOOOCHAOXEHUS CeKMOpPOoB 3KOHOMUKU B YC10BUSX APUOHO20 KJU-
Mama HanpsMyro 3asucum om 3KCNaYyamayuoHHoU HadexcHoCcmu BoOOXPaHUIULW,. BodoxpaHuiuwa co-
30aromcs 019 HaKoNJIeHUs U Ce30HHO20 nNepepacnpedesieHusi BOOHbIX Pecypcos, OPOLEeHUS Ce/lbCKOXO-
390cmBeHHbIX 3eMesib, 3alWUmbl OM NABOOKOB U obecneyeHus ycmol4yuso2o 8000N0/1b308aHUA. OOHAKO
tobol UCKyccmBeHHbIU B000emM NOCMeneHHO ympadyusdaem 4acms c8oell EMKOCmuU BCedcmaue Hakon-
J1eHusi meepobiX HAHOCOB.

MexaHu3m popmuposaHusi 0OHHbIX omoxeHuUl. B ecmecmseHHOU peke Yacmuubl 2pyHmAd, NECOK,
UJT U opeaHu4eckul Mamepuasa NepeHoCcsmcs NOMOKOM BOObI. CKOPOCMb NepeHoca 3asucum om pacxooa
BOObI, YKJI0HA PYyC/1d, pasmepa 4acmuy, u mypbyaeHmHocmu nomokda. [lpu nocmynsieHuu peku 8 Bo0o-
XPaHU/IULLe CKOPOCMb MeYeHUs Pe3KO CHUMAeMCS, YMeHbWAaemcss MpaHCcnopmupyrow,as CnoCobHoCcmb
NOMOKa, U maepoble 4acmulbl HAYUHArOM 0ca}c0amascs Ha 0Ho [1, 2].

ObbI4YHO Haubosiee KpynHble ppakuyuu, maxkue Kak epasull u KpynHbIl NEeCoK, OMK/1aobIBArOMcs 8
BepxHel Yyacmu Bo0OXpaHuauwd, buxe K Mecmy BnadeHus B000mokKda. bosiee mesikue 4acmuubl, BKJIHO-
yas Necok, Nbi1eBaMbId Mamepuas U /IuHd, NepeHoCaImcs 0a/blie U 0Caxoaromcs 8 ueHmpasnasHol u
npunsiomuHHol yacmsx. Co BpeMeHeM B BEPXOBLAX MOXem GopMUPOBAMbLCA 0e/1bmoBasi OMmMesib, No-
cmeneHHo NPo0BU2ArOWAACS B8 CMOPOHY NJIOMUHbLI. Ha npakmuke pacyem OC/IOHCHSIemcs mem, 4mo
NJIOMHOCMb 0CAOKA U3MEHSIeMCs BO BPEMeHU. CBeXUE UIUCMbIe OMJIOXEHUS CO0epHam MHO20 BOObI,
a 3amem ynjaomHsaromcs. [1losmomy 019 00CMoBepHOU OUEHKU HeobXx00uMbI pe2yispHbie bamumempuye-
cKue cbemKku u ombop npob 0oHHbIX 2pyHMos [5, 6].

VI3y4eHuro 3auieHus MasbiX U CPeOHUX BOOOXPAaHWIUW, NOCBAWEHb! ¢yHOameHmasibHble mpyob!
.M. Lamosa, B.C. JlanweHkosa, FO.M. /JleHucosa u 0p. TpadutyuoHHO CHUMAsIoCh, YMo memn 3au/IeHUs
BOOOXPAHU/IULL, CO BpPEeMeHeM 3amyxaem no 3KCNOHeHUUAIbHOMY 3aKOHY NO Mepe YMeHbUIeHUST KO3pdU-
yueHma NPomMOoYHOCMU HYawiu U poOpMUPOBAHUSI CMAbU/IbHbIX PYC/I0BbIX NOMOKOB B BEpxHeM bbege [7,
12]. VI3y4eHue npoueccos meepo0o2o CmoKa u cedumeHmauuu 8 bacceliHe peku Kawkaodapbs umeem MHO-
20/1eMHIOK0 Ucmopuro. B pyHOameHmanbHbIx pabomax M. Kapacesa (1989) nodyepkusaemcs, Ymo ma-
Jible BOOOXPAHU/IULLA apudHoU 30HbI Haubosiee ysa38uUMbl K 3aU/IeHU0 U3-3d OMCYMCMBUS NOCMOSHHO20
NPOMbIBHO20 pexcuma [4]. OueHka Mopdomempuyeckux uameHeHUl U 3aHOCUMOCMU pycesl peK pecuoHa
NoKasasia, Ymo UHMEHCUBHOCMb CMbIBA B8 NPE020PHbIX 30Hax Kawkadapbu moxcem docmuzams 500-800
m/Km? B 200 B 3aBUCUMOCMU OM BbIPAXEHHOCMU BECeHHUX NaBooKoB [3, 11]. PaHHue obcredoBaHus
JlaHeapcko2o BodoxpaHuiuwa noomaepxoaau 3my 2unomesy: 3a nepsbie 20 nem (1980-2000 ee2.)
obbem HaHocos cocmasun 1,4 MH M3 npu 3Mom CpeoHas uHmeHcusHocmb 0,07 MiH M3/200; 8 nepuod
2000-2012 22. ckopocmsb 3ausieHus cHu3uiack 0o 0,083 mH m3/200, obwuli o6bem uaa docmue 2,4 MJH
M3. Ha ocHose smux meHoeHuul uccieoosamesiu NPo2HO3UPOBAIU Cmabuiuayuro 0bbema 3auieHus u
coxpaHeHue emkocmu K 2026 200y Ha yposHe bosee 3 M/iH M3 OOHAKo Npomepsbl, BbINOIHEHHbIe B8 2024-
2026 200ax, NOJIHOCMbIO ONPOBEP2/IU KIACCUYeCKUe 3KCMpPanoIyUOHHbIe MOOe/IU, BbiSBUB ONACHYH
«HEYBA3KY» — Pe3KYH aKMUBU3AUUK AKKYMYAUUU HAHOCOB B NOC/IeOHUe 200bl. Mo obycaasiusaem
Heobxo0umMocmb nepecmMompa Memodoos102uU NPO2HO3UPOBAHUS.

CoBpemeHHbIl 3man uccedoB8aHull CMecmusics 8 CMOPOHY KOMNJIEKCHO20 aHAU3d AHMPONO2eH-
HbIX U KJIUMAMUYecKux ¢pakmopos. Pocm memnepamypsi U Hecmabu/ibHOCMb 0CadKoB B L{eHmpasibHol
A3uu nposoyupyrom bosiee peskue, KOHUeHMPUPOBAHHbIE CeleBble NOMOKU, 3HA4YUME/IbHO YCKOPSroULUe
cedumermauutro [3, 8]. CoenacHo aHanumuyeckum ob3opam HVLf MKBK (2016), 6e3 cucmemHbix 1ecome-
JIUOPAMUBHBIX Meponpusmudll 3KCNJ1yamauuoHHbIU Nepuood Masibix 2u0poOMexHUYecKux 0bbeKkmos CoKpa-
waemca 8 1.5-2 paza no cpasHeHuro ¢ npoekmHbimMu cpokamu [10, 13, 14].

Obbekm ucc1e008aHUs U MemMoooso2us

Obbekmom uccnedosaHus a8semcs JIaHeapckoe BoOOXpaHuiuWe Ha peke JIaHeap, pacnosioxeH-
HbIl 8 KamawuHckom patioHe KawkadapbuHckol obacmu. Peka umeem npomsxeHHOCMb OKOJIO 76 KM,
ns0uaok ee bacceliHa cocmassisem npumMepHo 258 km?. Ee numaHue popmupyemcsi npeumyusecmseHHo
3a c4yem CHe208biIX U 00X0eBbIX B00, NO3MOMY CMOK Xapakmepu3yemcs Ce30HHOU HepaBHOMEPHOCMAIO.
Bo Bpems CHe20mMAasiHUs U UHMEeHCUBHbIX 0CA0KOB BO3pACMAem He MoJibKO pacxod BoOkI, HO U NEPeHOC
B3BeWeHHbIX HaHocoB [Owubka! MMcmoYHUK CCbIZIKU He HalloeH.]. B smux yciosusx npobiema 3auieHus
BOOOXPAHU/IULLA NPUOOpemaem Ba}Hoe NPAKMUYeCcKoe 3Ha4eHue.

JlaHeapckoe B000XpaHuIuULe, BBe0eHHoe B 3Kcnayamauuro 8 1980 200y ¢ npoekmHbIM 06bemMomM
6,5 MAH M3 Cayxum OCHOBHbIM UCMOYHUKOM OpPOWIEHUSI Ce/IbCKOXO35UCMBEeHHbIX Y200udl.
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MepsoHayanbHbie napamempsi ['TC npu YMO (yposHe mepmsoz2o obbema) u HI1Y (HopmasibHom nodnop-
HOM ypoBHe) obecneyusasiu nosie3Hbild 0bbem pezyaupoBaHus, 00cmamoYyHbil 019 KoMneHcauuu oegu-
yuma cmoka 8 Be2emayuoHHbIl nepuod. OCHOBHbIM UCMOYHUKOM mMBepdo20 CMOoKa SBJSHOMCS B3Be-
WeHHble U O0HHbIe HaHOCkI p. JIH2ap, opmMupyrouiuecs 3a cyem UHMEHCUBHO20 CMbIBA NOYB B NPEed2op-
Hol 30He. K Hacmosiuiemy spemeHu 8000em nomepsisi bonee 70% csoell nepBoHayaibHolU emkocmu. Cu-
myauus ycy2ybasaemcs KIuMamu4yeckumu U3MeHeHUsIMU NOCe0HUX J1em, Xapakmepu3yrouumucs pes-
KUMU NAsooKkamu U ysenudeHuem 3po3uu 8 BoodocbopHom bacceliHe, ymo denaem npobriemy OueHKU
0CMamoyHo20 0bbema u NPO2HO3UPOBAHUS 3AUJICHUSI KpUMUYeCKU Bax)HOU 0715 BOOOX035UCMBEHHO20
KOMNJIeKca pe2uoHd.

OcHosHoU npuvuHol 3auneHust JI9H2apcKo2o BOOOXPAHU/IULLA SAB/SeMCS eCMeCcmBeHHAst 3po3usi
B00ocbopHO20 bacceliHa. [opHbIU U Nped2opHbIll pesibed, Kpymbie CKJIOHbI, PbiX/ible NOYBLI U 3NU300uYe-
CKUe CcusibHble 0cadku cnocobcmayrom CMbIBY 2pyHMa 8 pycsioByro cemb. OCobeHHO UHMeHCUBHbIU ne-
PeHOC HaAHOCOB BO3MOX(EH B NEpUO0 BeCeHHe20 CHe20MAasHUS U NPU JIUBHEBbLIX NABOOKAX.

Cnedyrowuti pakmop - Ce30HHAas HepasHOMEpPHOCMb CMOKA. B MAs10800HbI€ Nepuo0bl NOMOK MO-
Jem nepeHoCcUmb CPABHUMeEsIbHO HeMHo020 mamepuasd. OOHAKo omaoesibHble NABOOKOBbLI NOMOKU CNO-
CobHbI BHeCMU 3Ha4umesibHyto 00J1t0 20008020 06bEMA HAHOCOB 3d HECKOJIbKO OHel. Imo o3Hadyaem,
YMOo OUEHKA MOJIbKO NO CPEOHe200080MyY pacxody BoOb! MOXEm HeO00UeHUBAMbL ONACHOCMb 3aUJ/IeHUS.

Tpembs NpUYUHA - aHmMponozeHHoe Bo3delicmaue Ha Bo00Ccbop. Pacnawika cKioHoB, BbipybKa u
deepadayus 0pesecHo-KYCmapHUKOBoU pacmumesibHOCMU, U HepauuoHaabHas paspabomka 2pyHma
YMeHbWarom ycmolyusocms Noys. [lpu ociabieHuu pacmumesibHO20 NOKPOBA Kanjiu 00XCOS /leeye pas-
PYWarom NOBEPXHOCMb, d NOBEPXHOCMHBIU CMOK bbICmpee nepeHocum Yacmuubl 8 08pa2u U pyc/d.

BaxycHyro poJib uepaem 3KCnJ1yamauuoHHbIU pexcum 8000XpaHuauuLd. [pu oiumesibHoM yoepia-
HUU BbICOKUX ypoBHel BOObI CO30ArOMCs YC/108US 0JIF OCAXOeHUS HaAHOCOB. KpamKoBpeMeHHoe NOHUMe-
Hue ypoBHSsI B Nepuod NOBbLILIEHHO20 CMOKA NPU HAUYUU CNeyUasibHbIX O0HHbIX BOOOCOPOCOB MoXem
cnocobcmBoBamb YacmuyHOMY MPAH3umy uiu NPoMbiBKe ocadkos. OOHaKo makue onepayuu OOIHCHbI
NpoBooUMbLCS € y4emom 6e30nacHoCmu NJIOMUHbI U IKOI02UHECKUX 02paHUYeHuUll HUXe N0 meYeHuro.

Memodosioeusi. [l onpedesneHuss napamempos 3ausieHus U NOCMPOEHUS] NPO2HO3Ad UCNO/Ib30BAH
KOMNJIEKCHbIU NOOX00, codemarowjuli HamypHbie, CMamucmu4yeckue u 2uopoouHamuyeckue memoosi [6,
8, 9]. bBamumempuyeckue u euopoepagpuyeckue CbeMKU BbINOJIHEeHb! C NPUMEHeHUeM Ha0BOOHO020 OpoHa
Apache 3 cosmeuwjeHHo2o ¢ GNSS npuemMHUKOM 2e00e3u4ecko20 K1acca, C NOC/Ae0YHUWUM NOCMPOeHUEM
uugposol modesiu pesibega OHa Yawu soooxparuauwLa (Puc.1).

Memod eudponoeuyeckoeo banaHca HaHocos basupyemcs Ha ypasHeHuu 6anaHca maccbl maep-
0oeo cmoka [2]:

Win = BX'TI—VVnpOM
2de W,, — obbemM Nocmynarouux HaHOCoB, n — Ko3gguuueHm yoepxcusarouwiel cnocobHoCcmu BoOOXPa-
HUUWA, Wypon — 06bEM CMbIBA HAHOCOB NPU NPOMBbIBKAX Yepe3 OOHHbIU BOOOBbINYCK.
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Puc. 1 T'iIC modesnb BodoxpaHuiuwia: a-npu HI1Y, 6-8o spems npomepos B 2026 e.
Jlns onucaHus OUHAMUKU U3MeHeHUs ocmamoyHol emkocmu V () u npo2HOCMuYecko2o Mooesu-
POBAHUS UCNOJIb30BAHO OupdepeHyuadIbHoe ypasHeHue 6aaaHca 0bbema ¢ NepemMeHHbIM Ko3gdpuyuer-

MOM UHMEeHCUBHOCMU CeouMeHmayuu.

dv
T —a-I(t)-V(t)

20e a — amnupuyeckull KoagppuuueHm 3auseHus, 1(t) — uHOeKc 3po3UoHHOU AKMUBHOCMU, y4UMbIBAKO-
wud 2udpomemeoposioeudeckue daykmyauuu.
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Pe3ysibmamsi u 06cyx0eHus

[nasHbIM pe3y/ibmamom 3ausieHuUss CMAaHOBUMCS] COKpaujeHue noJse3Ho2o0 obbema BOOOXPAHU-
uwa. YmMeHblUeHue eMKoCmu 02paHu4usaem Bo3MOXHOCMb HAKON/IeHUS] B00bl 8 MHO20BOOHbIU CE30H.
3auneHHoe BOOOXPAHUAUULE MAKMe Xyxe BbINOJIHAem NPOMUBONABOOKOBYH (YHKUUK, mM.K. cB0600-
Ho20 0bbema 0715 npuema NasooKoBoU BOJIHbI CMAHOBUMCSH MeHbUIE.

HaHocbl Mo2ym B030edcmBoBAMb U HA 2UOPOMexHUYeckue coopyxeHusl. [100xo0bl k B0003abop-
HbIM OMBEPCMUAM MO2Ym 3aHOCUMbCS, BO3pACMAem puUck abpasusHo20 u3Hoca 0bopydoBaHuUsi necya-
HbIMU 4aCMUUamu, U3MeHSItOMCS YC108us pabomsi BOOOBbLINYCKOB. KpomMe mo20, MesIKOBOOHbIe 3auJieH-
Hble Y4aCmKU CUsibHee Npoepesaromcs, 3apacmarom BOOHOU pacmumesibHOCMbO U MO2ym UCNbIMbI-
Bamse deguuyum Kucaopoda, Ymo yxyowaem Ka4ecmso Bo0bl. Obbem 0maoXeHUl MOXHO OUeHUBAMb
yepes 2000800 mBepobIl cmok: V, = M/ps , 20e V, - obbem oceswe2o mamepuana, Mg - Macca nocmy-
NUBWIUX HAHOCOB, P - CPEOHSS NJIOMHOCMb OOHHbIX OMJI0XEHUU.

L1715 BbISIBAEHUS NPUYUH PACXOXCOLHUS PAHHUX NPO2HO308 C peasibHOCMbHo bbi/1 NpoBedeH 0emarsib-
HbIU nepepacyem OUHAMUKU 3ausieHus. [1o pe3ysibmamam npomepos Gakmuyeckass OCmamoyHasl em-
KOCMb BOOOXPAHUIUULA 3aPUKCUPOBAHA 8 duand3oHe 1,9-2,0 maH M3 []ig pacyemos NpUuHAmo cpeoHee
3HayeHue 1,95 miH m>. [NosiHbIG 06bem omnoxceHul HaHocos (W, ) K MomeHmy BpemeHu t onpedesisemcs
Kak:

Wi (t) = ‘/HpoeKT - V(t)

Pacyem cpedHell 2000800 UHMEHCUBHOCMU 3AUJIEHUS Sy, OJ1F1 PA3/IUYHbBIX BPEMEHHbIX UHMEPBAsos

npou3BooUMCs NO gopmyrie:
V(t) —V(t)
Sep = ——2=
t, — 1

BbInoJiHeHb! pacdems! 0718 mpex K/Ho4eBbiX UCMOopUYeCcKUX SManos:

8 nepuod 1980-2000 zz.:

6,5—5,1 .
Sepl = —0 = 0,070 maH M” /200
3a 2000-2012 200bi:
51— 4,1 s
Sep2 = ——5—— = 0,083 M M /200
¢aza pe3kol uHmeHcugpukayuu npuxooumcs Ha 2012-2026 200bi:
4‘,1 - 1,85 3
Sep3 = —17 - 0,161 maH M /200

3a nocnedrud uHmepsan (2012-2026 22.) CKOpocmb NOCMYNJICHUS U OCAX0eHUs HaHOCOB BO3-
poC/1a NoYmu 8 2 pasa No CpPABHEHUKo C NPedbiOYULUM NepUOdOM.

BbinosiHeH mamemamuyeckuli npo2Ho3 do 2040 2oda. [ns cpeoHecpo4YHo020 NPO2HO3UPOBAHUS UC-
NoJIb3yemcs He/lUHeUHAasi annpoKCUMAauuUs 3amyxaHusi eMKOCmuU C Y4emom BO3POCWIe20 AHMPONO2eH-
HO20 U K/IUMAmu4ecKo20 NpeccuHed. [1poeHo3Has oCmamoYHas eMKOCMb Vyporuos (£) paccyumsisaemcs

no gopmysne:
Vnporﬂos(t) = V3026 g ~A(t=2026)
20e A — NOCMOSHHAA UHMEeHCUBHOCMb 3aU/IeHUS, onpedeseHHas no Kpumuyeckomy nepuody 2012—
2026 22., A = 0,0564.
Pacyem 0n1g 2040 2o0a (At = 14 nem) 0aem csiedyroujue pesyibmamai:
Vyoso = 1,85 - e70056414 — 1 85. 0,454 = 0,84 MAH M’

Takum obpasom, K 2040 200y NPO2HO3UPYeMCA CHUMEHUE eMKOCMU 00 KpUumu4yecKux
0,84 MaH M3 4ymo 03Ha4Yaem gakmu4yeckyro 2u0poJI02UYECKYH NOMEPH) eMKOCMU BOO0OEMA KAk peysis-
mopa cmoka.

19 oueHKU pakmuyeckux memnos8 nomepu eMKoCcmu JIaHaapcko20 B000Xpaxuauwad 6biau npo-
AHaAU3UPOBAHbI APXUBHbIE OAHHbIE NPOEKMHbIX UHCMUMYMOB U pe3y/ibmamabl 6amumempu4yeckux cbe-
MOK npowisibix iem (2000, 2012 u 2024 ee.) [2, 3]. Ha ocHose conocmasieHus apxusHbIX Mamepuasnos u
0aHHbIX HAMYPHbLIX NPOMEPOB CHOPMUPOBAHA CBOOHAS OUHAMUKA de2padayuu BoOOXpaHUAUUd.



XXI INTERNATIONAL SCIENTIFIC CONFERENCE. TORONTO. CANADA. 04-05.08.2026

Tabauya 1. JuHamuka usmeHeHus 2uoposIo2u4eckux Napamempos JIaH2apcKo20 B0OOXPAHUIULLA
(1980-2040 22.

od ®@akmuyeckas obwut CpeoHss cko-
o0CMamoyHasi 0bbem 0ok- [Tomepsi npoekm- | pocmsb 3ause-
uccsiedo o Cmamyc 0aHHbIX / UCMOYHUK
emMKoCmeb, HbIX HAHOCOB, Ho20 0bbema, % HUS Ha 3mane,
BAHUS
MJIH M3 MJIH M3 MJIH M3/200
71980 6,50 0,00 0,00 — BBs00 8 3KCNIyamayuro
2000 5,10 1,40 21,50 0,070 ADXUBHbIe 0dHHble
2012 4,10 2,40 36,90 0,083 L3 bamumempu
TQ Yyeckud yeHmp
2024 2,23 513 70,00 0,122 % 2 HynBI
2024 2,56 4,79 65,11 0,108 § 2 A2emcmso Kocmoc
2026 1,95 4,65 71,50 0,161 HWnnBIMI
2040 0,84 5,66 87,10 0,072 Pacyem no mooesiu -NpocHo3
== (dakTUueckaa eMKoCTb (1980-2026)
b == [porHos emkocTu go 2040T.
O6bem rna (MsmepeHus)
5 O6vem vna (nporyos)
=
4
s
s
2 31
O
O
2 |
-~ S
bl ~— - -
14 S~
O T T T T T
1980 2000 2012 2026 2040

lon
Puc. 2 [JuHamuka usmeHeHuss eMKOCMU U NPO2HO3 3au/ieHUs1 B000XPaHUIULA

AHa/IU3 OUHAMUKU NOKA3bIBAeM BbICOKYHO CKOPOCMb 3ausieHus. OCHOBHOU NUK UHMEHCUBHOCMU
HakonJeHuss 0caokos npuwiesicsl Ha Hadasno 2000-x 20008. [Ipu coxpaHeHuu mekyuield OuHamuku K 2040
200y BoOoXpaHu/iuwe nomepsiem bosee 85% emkocmu, Ymo npusedem K HeBO3MOXHOCMU Ce30HHO20
pezyIupoBaHuUs CMoKa 0J15 opoweHus KamawuHcko20 patioHa [Owubka! IcmoYHUK CCbIIKU He HAaUOeH. .
BbisiB/iIeHHOe Hecoomaemcmaue Mex0y PaHHUMU MeopemuYyecKuMuU MooesIsmMu, 0bewsasumu eMKoCmab
0K0/10 3,3 M/IH M3 K 2026 2. U peasibHbIMU OaHHbIMU Npomepos (1,95 miH m3) obbsacHaemcs mpems oc-
HOBHbIMU hakmopamu:

. B nepuod 2015-2025 e2. pe3Ko yBeu4u1acs 4acmoma NPOXOXOeHUs AHOMA/IbHbIX Ce/leBbiX
nasookoB Bbicokol obecnedeHHocmu B BeceHHUU nepuod. OOUH KpYnHbIU ce/ib cnocobeH npuHecmu B8
yawy BO0OXPAHUIULLA 06beM HAHOCOB, paBHbIl 3—5 200am 6bIMoBO20 CMOKA;

o aHmponoceHHasi dezpadayusi B00ocbopa, KOMopas 3aK/H4aemcsi 8 COKPAWEHUU KyCmMAapHU-
KosoU pacmumesibHOCMU B BEPXHEM meYeHuu peku JIsHaap npusesiu K Kpumu4eckomy pocmy Ko3ggu-
YueHma njoCKOCMHO20 CMbIBA U 3p03UU NOYB,

o U3-3a CHUXeHUS NPONYCKHOU CNOCOOHOCMU OOHHbIX 2dsiepel B000XPAHUIUULA CHU3U/IACh 3¢-
pekmuBHOCMb 2uOPABIUYECKUX NPOMbIBOK, U COOMBEMCMBEeHHO Yawid Hayasa pabomams Kak om-
CMOUHUK, 3a0epxuBas 0axe MesIKooucnepcHble ppakyuu B38eWeHHbIX HAHOCOB.

Mepbi N0 CHUXeHUro 3auneHus. IppekmusHas bopbba ¢ 3ausieHuem 00HHA HAYUHAMbCA HA e20
BodocbopHol meppumopuu. lepBooyepedHoe 3HaYeHue umerom J1eCoMeIuopamuBHble U NOYBO3AU4UM-
Hble Mepbl. BOCCMAHOBJIeHUe pACMUmMe/ibHO20 NOKPOBA HA CKJIOHAX, CO30aHuUe 3auiUumHbIX NOJI0C, 02pd-
HuYeHue pacnawKku 3po3UOHHO ONACHbIX 3emeslb U pe2ysiuposaHue soinaca ckoma [5, Owubka! Ucmoy-
HUK CCbIIKU He HalioeH.]. PacmumesibHOCMb YMeHbUaem CKOPOCMb NOBEPXHOCMHO20 CMOKA, NOBbI-
waem uHGUIbMPayuro Bo0bI B NOYBY U yoepicusaem 4acmuubl 2pyHma KopHesol cucmemod.

Ha masbix NnpumoKax Mo2ym nNpuMeHsImsCcs 3anpyobl U HaHocoyaosumesu [11]. Ha masbix npumo-
Kax U 8 3pO3UOHHbIX JIOHOUHAX MO2Ym NPUMEHSIMbCS 3anpyobl, 2abUOHHbIE COOPYXeHUs], OMCMOUHUKU
U HaHocoy/10BUMesuU. Vix pyHKUUS cocmoum B 3a0epiaHuu KpynHol ¢ppakuyuu HaHocos 00 NOCMYNIeHUs
B OCHOBHOE BOOOXpaHuiuWe. Takue obbekmasl mpebyrom nepuodudeckol 04UCMKU, HO Ux 0bC/1yHuBa-
Hue 0bbI4HO npouwe U dewessie, 4em yoaneHue ocaokos u3 scell Yauu.
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B camom 8000XpaHuiuuLe Heobxooum peaysspHbItl MoHuUmopuHe. OH OoJsHeH BKIrYams bamu-
MempuYeCcKyro CbeMKy OHa, U3MepeHue MymHOCMU U pacxood 800kl B Nepuod NABOOKOB, AHA/IU3 2PAHY-
JIOMempuU4ecko20 COCMasa HaHocos, HabsrdeHue 3a NPOOBUXeHUeM 0e/lbmoBOU 30HbI, OUeHKY pabo-
mocnocobHocmu 80003abopHbIX U BOOOCOHPOCHbIX COOPYIHCEHUU.

[pu 3HA4YUMesIbHOM HAKONJIeHUU OMJIOXEHUU BO3MOM(HbI MeXaHu4yeckass pa3pabomka epyHmd,
2UuopasIUYeckoe pamMbIBaHUe Uil NPOMbIBKA Yepe3 B000COPOChI. KaxcObil Memod umeem 02paHU4eHUs.
LIHoyenybneHue mpebyem 3Ha4yumesibHbIX 3ampam U peuleHuUst Bonpoca o CK/1adupoBaHuU U3Bae4eHHo20
2pyHma. lpombiBKa Moxcem bbimb 3¢pdekmusHa mosbKo Npu Haau4uu 0oCmMamoYyHo20 pacxodad Bo0b! U
coomsemcmayrousell KOHCMPYKUUU COOpyxeHUd, Npu 3mom Heobxoo0umMo KOHMPOJIUPOBAMb MYMHOCMb
BOOb! HUX(@ NJIOMUHI.

3aksroyeHue u pekoMmeHoayuu

3auneHue JIaHeapcko2o B0O0OXpAaHU/IUULA Npedcmassisiem cobol 3aKoHOMepHbIU pe3ysibmam B83au-
modelicmBUS pe4HO20 CMOKd, 3PO3UOHHbIX NPOUECCoB B bacceliHe u pexcuma 3Kcnayamayuu 8odoemd.
lposedeHHble B8 2026 200y cudpozpagpuyeckue npomMepsl BbISBUJIU KAMACMPopuyeckoe cocmosHue JIaH-
2apcKo20 BOOOXPAHU/IUULA: NOMePS Nose3Ho20 obbema docmuzsa 71,5%. YcmaHosaeHo, Ymo 3agukcu-
POBAHHOE paHee 3amedsieHue 3ausieHUs CMeHUI0Ch Pe3KUM CKAYKOM aKKyMy/Iayuu HaGHOCOB: OCMAamoy-
Has eMKocmb BoOoxpaHuuwa Ha 2026 200 cocmassisem sce2o 1,95 maH m3 sBMecmo pacyemHsix 3,3—
3,4 MaH M3 YcmaHosaeHo 0BYKpamHoe ysesiudeHue UHMeHCUBHOCMU 3auieHus 8 nepuod ¢ 2012 no

2026 22. (30 0,161 mH M’ /200), Ymo c8si3aHo ¢ dezpadayuell pPacmuUmMesbHO20 NOKPO8A B0d0c60pa U
Bo3pocwell nasookosol akmusHocmbro. Co2/1acHO paspabomaHHoMy npoeHo3y, 6e3 SKCMpPeHH020 BMe-
wamenbcmaa K 2040 200y ocmamoyHas emkocms ynadem 0o 0,84 MIH M?, cO0enas HeBO3MOXHbIM 2a-
PAHMUPOBAHHOE OPOLIeHUE 3eMe/Tb B 3aCYW/IUBbLIE NEPUODSI.

Heobxoouma cpo4Has paspabomka MexHUKO-3KOHOMUYECKo20 0O60CHOBAHUS NO MexaHu4yeckou
oqucmke yawu. lTosHOCMbH UCK/IOYUMb NOCMYNJIeHUE HAHOCOB HEeBO3MOXCHO, OOHAKO CKOPOCMb NO-
mepu Nosie3Ho20 0bbema Moxem bbiMb CYUICMBEHHO CHUXeHA. Hauboiee payuoHaabHbIM NOOXO0O0OM
ABI9€MCA CoO4emaHue NPOMUBO3PO3UOHHbIX Meponpusamull Ha BOOOCOOPe, 3a0epi(aHusl HaHOCOB HA NPU-
MOoKax, CUCMemMamuy4ecko20 MOHUMOPUH2A U MEXHUYeCKo20 OOC/YXUBAHUS BOOOXPAHUIUUWLGA. KoM-
nIeKCHbIU NOOX00, coyemarouuli Meponpusimusi Ha Bo0ocbope U mexHU4eckoe o0bCayX#uBaHue camoao
Bo0oemMa No380UM NPOOIUMb CPOK €20 3pdekmuBHOU SKCNyamauyuu U NOBbICUMb HA0EXHOCMb BO-
doobecneyqeHus meppumopuul.
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