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ARTIFICIAL INSEMINATION (Al) IN HORSES: TECHNIQUES, BENEFITS, AND MANAGEMENT

Abstract
Artificial Insemination (Al), known astlary emeli tohumlandyrmaln Turkmen, is a fundamental

reproductive technology widely adopted in modern equine breeding programs. Al offers significant
advantages over natural cover, includieghanced genetic progss reduced risk of disease transmission,
and the ability to breed mares located geographically distant from valuable stallions. This article details the
key steps involved in equine Al, focusingsemen collection, processing, preservation (chillingfaeeizing),
and insemination techniquest also analyzes the crucial management decisions required, such as accurate
estrus synchronization and timing of inseminatigrhich maximize conception rates and contribute to the
overall genetic improvement and health management of horse populations.

Keywords:
” rtificial Insemination (Al), equine reproduction, semen collection, semen processing, chilled semen, frozen

semen, egus synchronization, genetic gain, breeding management, veterinary medicine.

1. Introduction

Artificial Insemination has revolutionized equine breeding, allowing for the widespread use of superior
genetics while minimizing the logistical challenges askisrassociated with transporting mares or stallions.
While Al introduces technical complexity, its bendfifgarticularly in terms ofbiosecurity and genetic
diversityt make it an indispensable tool for breeders of performance horses, racing stock, avelateds.
Successfully implementing Al requires a strong foundation in equine reproductive physiology and meticulous
adherence to veterinary protocols.

2. Semen Collection and Processing

The first critical steps in equine Al involve the safe and effigieaturement and preparation of the
stallion's semen.

1 Collection:Semen is typically collected using anificial vagina (AVvhile the stallion mounts a
dummy mare or a quiet mare in season. The AV is temperatoingrolled to mimic the natural environnme,
stimulating ejaculation.

1 Evaluationimmediately following collection, the ejaculate is rigorously evaluaies). parameters
assessed include:
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o Volume and concentratio(sperm count).

o Sperm motility(the percentage of sperm that are actively moving).

o Morphology(the percentage of normahaped sperm).

1 ProcessingThe semen is diluted using specialiextenderscontaining nutrients (e.g., glucose) and
antibiotics. Extenders prolong sperm viability, protect against thermal shock, and adjust the concentration
to the required dose for insemination.

3. Mare Management and Timing of Insemination

The success of Allagely dependent on accurate reproductive management of the mare, particularly
the detection and prediction of ovulation.

 Estrus SynchronizatioMares are monitored using transrectaltrasonographyto track follicular
development (the fluiefilled sac containing the egg) and uterine changes. Reproductive hormones (e.g.,
human chorionic gonadotropinhCG) may be used toduce ovulatiorwithin a predictable timeframe.

1 Optimal Timing:

o Chilled Sementnsemination is performed when the mare has a large,-quelatory follicle
(usually 3§45 mm) and ideall4¢40 hours prior to expected ovulation

o Frozen SemerDue to the shorter lifespan of frozahawed sperm, the timing must be much
tighter. Inseminaion is typically performedvithin 12 hours before or 6 hours after ovulatiesmconfirmed.

Mares may be examined every 6 hours to pinpoint the precise moment of ovulation.

1 Insemination Techniquet KS aSYSy Aa RSLIRAAGSR RAINBypassing Ay
the cervix using a sterile pipette.

4. Benefits and Implications for Equine Breeding

Al provides significant advantages for global equine industries, including the breeding of rare and
valuable Turkmen horses.

1 BiosecurityAl greatlyreducesthe risk of transmitting venereal diseas@sg., Equine Viral Arteritis
EVA), as stallions can be thoroughly tested and semen is treated with antibiotics.

1 Genetic GainA single, genetically superior stallion can be safely used to breed hundreds of mare
worldwide, accelerating thgenetic improvemenbof the breed.

1 Accessibility:Al makes worletlass genetics available to breeders who cannot afford or manage
international transport of mares.

5. Conclusion

Artificial Insemination is a powerful and effintetool that has transformed equine breeding. While
requiring sophisticated veterinary oversight and rigorous management of both the stallion and the mare, the
benefits in terms of genetic selection, disease control, and logistical flexibility are untieen@dntinued
advancement in semen preservation technologies promises to further increase the efficiency and
accessibility of Al, securing the genetic future of all equine breeds.
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MODERN TEACHING METHODS IN AGRICULTURAL EDUCATION

Abstract
Effective agricultural education requires a dynamic shift from traditional, theoretical instruction to
learnercentered, practical, and technologlyiven methodologiesThe goal of modern agriculture teaching
is to cultivateanalytical problerssolversand agrientrepreneurscapable of navigating complex challenges
like climate change and market volatility. This article outlines key contemporary teaching methods, including
the ProblemBased Learning (PBipproach, the integration dExperiential Learningnd the application of
Digital ToolgAgriTech). It emphasizes the necessity of developiteydisciplinary skilland fostering a
culture ofcontinuous innovatiothrough handson practice and realorld case studies, ensuring graduates
are workforceready for the demands of precision agriculture and sustainable food systems.
Keywords:
agriculture education, teaching methods, Probl&ased Learning (PBL), Experiential Learning, AgriTech,
digital tools, precision farming, flipped classroom, extension sesyiinterdisciplinary skills.

1. Introduction: Shifting Paradigms

Traditional agricultural education often relied on lectures and memorization, which is inadequate for
the rapidly evolving, technologyntensive nature of modern farming. The new paradigm emphasizes
teachinghow to thinkrather thanwhat to think Effectie methodology must simulate realorld scenarios,
encourage critical decisieamaking, and ensure the practical application of scientific principles. The core
objective is to bridge the gap between academic theory and the practical challenges faced bysfarme
agronomists, and agribusiness managers.

2. Experiential and Practical Learning Methods

The most effective agricultural teaching andson and directly connected to production
environments.

Learning by Doing (Experiential Learninghis method places students in real or simulated
environments where they perform tasks and observe outcomes. This includebdisddl practical sessions,
laboratory analysis, and animal husbandry exercises. It reinforces the scientific method and slenatiop
skillsessential for the profession.

Supervised Agricultural Experience (SAH)is is a structured, projettased component where
students conduct longerm projects (e.g., managing a small farm plot, developing a business plan, or
conducting resarch) under professional supervision. SAE fostesponsibility, recoreékeeping, and
entrepreneurial skills

Dual Education and Internshipategratingdual educatiormodels, where students alternate between
classroom instruction and paid work experieratecommercial farms or agribusinesses, ensures that skills
are immediately relevant to industry standards.

3. ProblemBased and InquirBased Learning

Modern farming is defined by continuous problesalving, making methods that develop analytical
skills mramount.

ProblemBased Learning (PBIStudents are presented withuthentic, complex scenaridg.g., "A
specific crop on a local farm is failing due to unknown factors," or "How can a farm switch to-cettosl
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practices while maintaining profitali§i?"). Students must collaborate to identify knowledge gaps, conduct
research, and propose evidenbased solutions. PBL dramatically improgescal thinkingandteamwork

Case Study Methodinalyzing detailed historical or curreagiribusiness case gstiesallows students
to dissect decisiommaking processes, evaluate strategic successes or failures, and apply economic and
environmental theories in a riskee setting.

Inquiry-Based ProjectsStudents develop their own research questions (e.g., "Dodaaed tillage
increase soil water retention in this region?") and design experiments, fosteringwravative and
guestioning mindset

4. Interdisciplinary and Extensi@briented Approaches

Agricultural challenges rarely fit into single academic disciglittaus, teaching must be holistic.

Interdisciplinary Curricula: Integrating knowledge from economics, computer science, environmental
science, and policy alongside core agronomy and biology. A modern dairy manager needs finance skills; a
sustainable farmeneeds ecology knowledge.

Extension Methodologies: Training students in Agricultural Extension practices art of
communicating scientific knowledge clearly to farmers and the public. This involves developing skills in adult
education, public speakingnd twoway communication to foster trust and knowledge adoption in rural
communities.

5. ConclusionModern agricultural education methodologies are centered amtive participation,
critical analysis, and technological fluenBy prioritizingexperiental Learning, ProblerBased Learning, and
the integration of AgriTecheducators can successfully transition students from passive learners to highly
competent professionals ready to manage sustainaplefitable, and resilient food systems. Continuous
professional development for instructors is equally crucial to ensure teaching practices remain aligned with
the fastpaced evolution of the agricultural industry.

References
1. Kolb, D. A. (2014).
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VETERINARY MEDICINE IN HORSES (EQUINE VETERINARY SCIENCE)

Abstract
Equine veterinary medicine is a specialized field focused on the healthbewed], and performance
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of horses Equus caballys Due to the horse'sinique anatomy, physiology, and use in hjggrformance
activities, this discipline requires deep expertise in several areas, incladimgpedics, internal medicine,
and preventive care This article analyzes the primary areas of equine veterinary focasimon
musculoskeletal injuriefdameness), the management of the sensitijasstrointestinal syster{colic), and the
implementation of cruciapreventive health protocolgvaccinationand deworming). Understanding these
core areas is essential for managithe health of domestic, sporting, and working equids.
Keywords:
equine veterinary medicine, lameness, colic, preventive medicine, orthopedics, gastroenterology,
vaccination, biosecurity, performance horse.

1. Introduction

The practice of equineeterinary medicine combines advanced diagnostic techniques with specialized
treatment protocols tailored to the horse's specific needs. The horse's size, its flight instinct (leading to self
injury), and its highly susceptible anatomy (especially the laoadf the digestive tract) necessitate prompt
and specialized veterinary intervention. The primary goals of equine practice are maximizing longevity,
ensuring optimal athletic performance, and rigorously controlling infectious diseases.

2. Focus Area 1: Owpedics and Lameness

[ FYSySaar RSTAYSR Fa Fyeé Foy2NXYFtAdGe Ay GKS K2
veterinary consultation, particularly in performance horses.

1 DiagnosisDiagnosing lameness relies on a systematic approach includihgsical examination,
gait analysigor flex testing)diagnostic analgesi@erve blocks to isolate pain), and advanced imaging.

7 Imaging TechniquesEssential diagnostic tools inclugadiography (Xays)for bony structures,
ultrasonographyfor soft tissie (tendons and ligaments), and increasingly, advanced modalitiels!Rteor
CT scanfor complex foot or joint issues.

1 Common ConditionsFrequent orthopedic concerns involve thwof (e.g., laminitis, navicular
syndrome), and soft tissue injuries sughsauspensory ligament desmitis and tendonitis.

1 Treatment:Treatments range from corrective farriery and controlled rest to regenerative therapies
(e.g.,PlateletRich Plasma (PR#&)Stem Cell Therapynd joint injections.

3. Focus Area 2: Internal Medieiand Colic

¢tKS K2NERSQa RSEAOFGS 3IFLAGNRAYOGSAGAYL ocblic v (G NJ
(abdominal pain) a permanent concern.

{ Gastrointestinal Vulnerabilitydue to the horse's small, neromiting stomach and complex large
intestine (hindgut fermentation), even minor Gl upsets can rapidly becoméhliéatening.

7 Colic ManagementColic is a symptom, not a diagnosis. Veterinary assessment involves pain
management, rectal examination, nasogastric intubation (to relieve stomachuysssnd ultrasound. The
goal is to rapidly distinguish between mild, medically manageable cases (e.g., impactions) and severe cases
requiringemergency surgerge.g., intestinal displacement or volvulus).

1 Respiratory Diseas@ther internal medicine comens include respiratory conditions likecurrent
Airway Obstruction (RAQ& chronic condition analogous to asthma, requiring environmental management
and medication.

Conclusion

Equine veterinary medicine is a demanding discipline that requires congtglaince and specialized
knowledge due to the horse's susceptibility to lameness and colic. A comprehensive approach integrating
advanced diagnostics, surgical capabilities, and robust preventive health protocols is hecessary to ensure the
longevity, perbrmance, and overall welleing of the horse.
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VETERINARY VIROLOGY: PRINCIPLES AND APPLICATIONS

Abstract
Veterinaryvirology is a critical branch of veterinary medicine focused on the study of viruses that infect

animals, encompassing their structure, classification, replication cycles, pathogenesis, and the resulting host
responses. This discipline is paramount to eimgu animal health and welfare, protecting livestock
productivity, and maintaining public health through the control of zoonotic diseases (viruses transmissible
between animals and humans). This article analyzes the foundational principles of virus retraatl
taxonomy, explores the mechanisms of viral pathogenesis in different animal species, and details the primary
methods used for diagnosis, prevention (vaccination), and control of major viral outbreaks, underscoring the
vital role of virology in the & Health framework.

Keywords:

veterinary virology, virus structure, pathogenesis, zoonoses, vaccination, diagnosis,
One Health, livestock, epidemiology, emerging viruses.

1. Introduction

Viruses are the smallest and arguably most challenging pathdgeirsy the veterinary profession.
They cause a wide spectrum of diseases, ranging from mildimsiifg infections to highly contagious and
fatal epidemics (e.g., Avian Influenza, African Swine Fever). Veterinary virology bridges molecular biology,
immunology, and epidemiology to understand how these obligate intracellular parasites hijack host cells and
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spread within animal populations. Given the intense interaction between humans, domestic animals, and
wildlife, veterinary virology is central to the oylal One Health initiative, which recognizes the
interconnectedness of human, animal, and environmental health.

2. Viral Structure, Classification, and Replication

Understanding the basic physical properties of viruses is fundamental to controlling them.

{ Structure:All viruses consist ajenetic materialeither DNA or RNA) enclosed within a protective
capsid(a protein coat). Some viruses also possess an auteelope a lipid bilayer derived from the host
cell membrane. The presence or absence of tmgetope affects the virus's stability and resistance to
disinfectants.

1 ClassificationViruses are classified using tBaltimore Classification Systemwhich categorizes
them based on their type of nucleic acid (DNA or RNA) and their method of replidaagriamilies studied
in veterinary virology includ®icornaviridage.g., Fooland-Mouth Disease Virus) andoronaviridage.g.,
feline infectious peritonitis virus).

1 ReplicationViruses must bind to specific host cell receptors, penetrate the celbairniceir genome,
utilize the host's machinery to synthesize new viral components, and finally assemble and release progeny
virions, often leading to host cell destruction.

3. Pathogenesis and Zoonotic Importance

Viral pathogenesis describes the mechanisynwhich a virus causes disease. This process is highly
dependent on the host species, the route of infection, and the virus's tropism (which cells it targets).

1 Host TropismViruses likeCanine Parvovirus (CR¥jget rapidly dividing cells in the intestinal crypts
and bone marrow, leading to severe gastroenteritis and immunosuppression. Convd&abigs Virus
exhibits neurotropism, traveling along peripheral nerves to the central nervous system.

1 Epidemiology:The study of disease spread in populations is crucial. For livestock viruses (e.g.,
Classical Swine Fever), rapid spread, high morbidity, and economic losses necessitalBoseautrity
measuresand often culling to prevent regional outbreaks.

1 ZoonosesA major focus of veterinary virology is the surveillance and control of zoonotic agents.
Examples includAvian Influenza (H5NIWhich can cross the species barrier, &abiesa fatal neurotropic
virus shared between domestic animals, wildlife, anchans.

4. Conclusion

Veterinary virology is an ewavolving field, constantly challenged by the emergence of new viral
strains and the threat of global pandemics. The discipline's success is measured by its ability to protect
agricultural economies, ensutle health of companion animals, and safeguard human populations from
zoonotic threats. Continued investment in basic research, improved diagnostic technologies, and integrated
surveillance under th®ne HealtlHframework is essential for managing the dyma landscape of animal and
human viral diseases.
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THE SCIENCE THACHING

Abstract

Teaching is aomplex and dynamic profession that fuses scientific pedagogical principles with the art
of classroom delivery and student engagement. In the 21st century, effective instruction has shifted
profoundly from a teachecentric, knowledgdransfer model to astudent-centered, facilitation model
focused on developingritical thinking, adaptability, and collaboration skillEhis article examines the
fundamental components of modern teaching methodology, focusing on the transiti@ttiee learning
strategies the integration of technology and the crucial role ofssessmentin driving instructional
improvement across all educational levels.

Keywords:
pedagogy, active learning, studec¢ntered teaching, educational technology, formative assessment,
instructional design, teacher professional development.

1. The Paradigm Shift: From Lecturer to Facilitator

The digital age and the demands of the global workforce necessitate that students become
independent learners capable of navigating information overloadsotgdng novel problems.

{ Teacher's Evolving Rol€he modern educator acts asfacilitator and guide designing learning
experiences that allow students to construct knowledge actively. This moves away from the teacher as the
sole source of information.

1 Adive LearningThis is the core principle of modern pedagogy. It encompasses instructional methods
that engage students directly in the learning process, such as discussions, group gsobliEng, debates,
and peer teaching. Research consistently shows digtive learning significantly improvstident retention
and comprehensiogompared to passive lecturing.

2. Key Methodologies for Student Engagement

Successful teaching utilizes diverse strategies tailored to subject matter, student age, and learning
objectives.

1 ProblemBased Learning (PBLHighly effective in higher education and professional fielBL
involves presenting students with complex, readrld problems. Students must then identify knowledge
gaps, conduct research, and collaboratively propose evidéased solutions, mirroring professional
practice.

1 The Flipped Classrooriihis model leveragetechnology to optimize class time. Students consume
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foundational content (lectures, readings) outside of class, reservipgnson time forhigh-value activities
like application exercises, laboratory work, and individualized instructor feedback.

1 Differentiated Instruction:Recognizing that students learn at different paces and through various
modalities, teachers must tailor content, process, and products to meet the needs of diverse learners,
ensuringequity and inclusiotn the classroom.

3. The Rolef Technology in Instruction

Educational Technology (EdTech) is an integral tool for enhancing teaching and learning, not simply an
addition.

7 Blended LearningThe strategic combination of fage-face instruction with online learning
resources (videos, feractive quizzes, online forums) allows for personalized pacing and maximizes resource
availability.

1 Adaptive Learning System3hese platforms use algorithms to assess student performance
continuously and automatically adjust the content difficulty amding, ensuring students receive instruction
that is neither too easy nor too frustrating.

1 Collaboration ToolsDigital tools foster realime collaboration on projects and allow students to
share ideas and resources easily, mirroring modern professionaoaments.

4. Assessment as a Tool for Learning

Modern teaching views assessment not merely as a method for grading, but as a critical component of
the learning cycle itself.

1 Formative Assessmernthis involves ongoing, lestakes assessment (e.g., eidkets, quick polls,
informal observations) useduring instruction to monitor student understanding anadjust teaching
strategies immediatelylts purpose is to guide learning, not to determine final grades.

1 Summative Assessmerithese assessments (e final exams, major projects) evaluate learnafiger
a unit of instruction. Modern trends emphasize usipgrformancebased tasks(e.g., portfolios,
presentations) that require students to demonstrate applied skills rather than just recall facts.

5. Contusion: Reflective Practice and Growth

Effective teaching is inherently an act of continuous improvement. Exceptional educators engage in
reflective practice consistently evaluating the success of their instructional design and adapting their
methods basd on student outcomes and feedback. By embracing active, stuthtered methodologies,
integrating technology purposefully, and utilizing assessment diagnostically, teaching fulfills its ultimate
purpose: to cultivate skilled, critical, and engaged eitizprepared for a lifetime of learning.
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MODERN METHODS FOR TEACHING AGRICULTURAL SPECIALISTS

Abstract

The education of modern agricultural specialists must transition from theoretical knowledge
transfer to acompetencybased modethat integrates scientific principles with practical, technolegy
driven skills. This article explores key modern teaching methods essential for preparing students to
manage complex, sustainable, and productive agricultural systems. Central to this alppavac
Experiential Learning, Precision Agriculture Simulation, and Pr8jaséd Learning (PBlyhich foster
critical thinking, data literacy, and immediate applicability of knowledge. These methods ensure that
graduates possess the analytical and praadtiexpertise needed to address global challenges like food
security and climate change.

Keywords:
agriculturaleducation, experiential learning, precision agriculture, simulation, préjased learning (PBL),
agronomy, digital agriculture, competenbased education.

1. The Imperative for Modernization

Traditional agricultural education, often dominated by ctassn lectures, is insufficient for training
specialists in today's technologically advanced and cliratesitive farming environment. Modern
farmingr or Digital Agriculture requires professionals who are adept at data analysis, using advanced
machinery (ke drones and GR§lided tractors), and integrating sustainability principles. Therefore,
teaching methods must emphasiaetive engagement and technology application

2. Core Methodologies for Practical Competency

Effective teaching in agricultural fieldsuch as agronomy, soil science, and animal husbandry, must
prioritize handson, realistic experience.

2.1. Experiential Learning and Fi@dsed Training

Experiential Learning is the cornerstone of modern agricultural education. It adheres to the
principle of "learning by doing" and is vital for developing practical skills and deeisabing
capabilities.

1 Farm LaboratoriesStudents actively manage plots of land, livestock herds, or greenhouse operations
within a controlled campus environment. Theerform tasks ranging from soil testing and planting to
harvesting and marketing produce.

1 Internships and Apprenticeshipsitegrating compulsory work experience with commercial farms or
agribusinesses provides reabrld context and exposes students fodustrystandard practices and
technologies.

2.2. Simulation and Virtual Reality (VR)
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Simulation allows students to practice complex, ki, or expensive procedures without negative
consequences.

1 Precision Agriculture SimulatoiStudents use softwarn® manage virtual farms, learning to interpret
satellite imagery, create variablate fertilizer prescriptions, and operate GB8ded equipment. This builds
data literacyand proficiency ifPrecision Agricultureechniques before operating expensive rhatery.

{ Veterinary and Equipment TrainingR and higtidelity simulators can be used for practicing surgical
procedures, complex equipment maintenance, and crisis management scenarios (e.g., managing a disease
outbreak).

2.3. ProjectBased Learning (PBL)

PBL tasks students with solving complex, radiiciplinary problems that mimic real challenges faced
by farm managers and consultants.

7 Integrated Farm PlanningStudents might be tasked with developingtlree-year sustainable
management plaffior a farm, which requires them to integrate knowledge of economics, soil science, water
resource management, and pest control into a cohesive, budgetary document.

1 Research Project€Encouraging independent or smghloup research on topics like optimigin
irrigation schedules or testing novel crop varieties trains students in scientific methodology and critical
evaluation.

3. Integrating Digital Skills and Data Literacy

Data is the new commodity in agriculture. Specialist education must prioritize thksisand
interpretation of vast datasets.

1 Geographic Information Systems (GI8jaining in GIS software is essential for mapping field
variability, assessing land suitability, and managing environmental resources.

1 Remote Sensingtudents learn to procasand analyze data collected fratnones and satelliteto
monitor crop health, pest infestations, and irrigation needs, transitioning from reactive to predictive
management.

4. Conclusion

Modern agricultural education must adopt methodologies that areivast datadriven, and
experiential. By embracingimulations, PBL, and intensive field woeklucators can ensure that graduates
are not only scientifically knowledgeable but also technologically proficient and ethically responsible. This
modernized approeh is vital for developing the skilled specialists required to achieve sustainable
productivity and confront the pressing challenges of global food security.
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HORSE BREEDING EDUCATION: INTEGRATING SCIENCE, MANAGEMENT, AND ETHICS

Abstract
Horse breeding education is an essential discipline that prepares students for tipdesaimtersection
of reproductive science, business management, and animal weltaffective curricula must integrate
knowledge of equine anatomy, genetics, nutrition, and advanced reproductive technologies, such as Atrtificial
Insemination (Al) and embryo transfer. This article examines the core components of comprehensive horse
breedng education, emphasizing the need fmindson experience a strong foundation irgenetics and
heritability, and adherence to thkighest ethical standardsa stallion, mare, and foal management. The goal
is to produce skilled professionals capable of mgkinformed decisions that ensure the genetic
improvement and sustainability of equine populations.
Keywords:
horse breeding education, equine reproduction, reproductive technology, genetic selection, stud
management, equine ethics, animal science, iesay medicine.

1. Foundational Scientific Curriculum

A successful horse breeding program requires a deep understanding of equine biology. Education must
build a solid scientific foundation:

Equine Reproductive Physiolodgytudents must master the reproductive cycles of both the mare
(estrous cycle) and the stallion (spermatogenesis). This includes understanding hormonal control, recognizing
signs of heat, and performing necessary reproductive examinations using toalfilisonography

Equine Genetic# core focus must be dmeritability, genetic selection, and genetic defeciudents
learn how to analyze pedigrees, calculate the estimated breeding values (EBVSs) of potential pairings, and use
genetic testing to scree for undesirable traits (e.g., Hyperkalemic Periodic Paralysis (HYPP), Hereditary
Equine Regional Dermal Asthenia (HERDA)).

Nutrition and Healthlnstruction covers the specific nutritional needs of breeding statie gestating
mare, the lactating mare, ral growing foals. Emphasis is placed preventive medicing including
vaccination, parasite control, and biosecurity protocols to protect the herd.

2. Advanced Reproductive Technologies (ART)

Modern breeding practices rely heavily on advanced techniduisibcrease the efficiency and speed
of genetic progress.
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Artificial Insemination (Al)Education must cover all aspects of Al, including semen collection,
evaluation (motility and morphology), processing (extending and chilling), and the correct timéhg a
technique for inseminating the mare.

Semen Preservatiorstudents learn the methodologies fireezing and thawing semdor longterm
storage and international transport, understanding the impact of cryopreservation on viability and fertility
rates.

Embryo Transfer (ET) and IG®lvanced modules cover the techniques of flushing an embryo from a
donor mare and implanting it into a recipient mare (ET), as well as the cuttigg method of
Intracytoplasmic Sperm Injection (IG8lhich is crucial for aximizing genetic gain from genetically valuable
but subfertile horses.

3. Management and Business Skills (Stud Management)

Breeding operations are businesses that require meticulous management skills beyond the purely
scientific.

1 Foaling ManagemenBracitcal skills involve recognizing signs of impending parturition, assisting with
normal deliveries, recognizing and managing dystocia (difficult birth) and neonatal emergencies, and
providing specialized care for the newborn foal (e.g., plasma transfusemognizing FPIFailure of Passive
Transfer).

1 Record Keeping and Legal Issd&aining includes maintaining accurate breeding records, complying
with breed registry rules, and understanding the legal contracts involved in semen sales, mare leases, and
stallion service.

{ Marketing and SalesStudents learn how to market bloodlines, present breeding stock effectively,
and manage the economics of a viable stud farm, including budgeting and risk assessment.

4. Ethical and Welfare Considerations

Ethical resposibility and animal welfare are fundamental pillars of modern breeding education.

Welfare Assessmen8tudents are trained to critically evaluate the welfare of the mare, stallion, and
foals throughout the breeding cycle, ensuring the physical and psygicalcneeds of the animals are always
met.

Genetic ResponsibilityEthical discussions focus on the responsible use of genetic technologies,
avoiding the selection for traits that may compromise welfare (e.g., extreme conformation) and managing
the ethicalimplications of using technologies like cloning or widespread embryo transfer.

Sustainable Breeding Practic&nphasis is placed on conserving genetic diversity within breeds and
avoiding inbreeding that could threaten lotgrm health and vigor.
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Abstract
This article analyzes modern innovative technologies used in agriculture and their impact on increasing
productivity and sustainable development. Digitalization, automation, biotechnology, and the use of farm
management information systems are consideridhas been shown that the integration of innovations can
improve production efficiency, reduce losses and optimize resource use.
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ECONOMIC PROBLEMSHBRLTHCARE
Abstract

Economic problems of healthcare are central to modern social policy. Limited financial resources, rising
costs of medical services and medicines, and inequality in access to care pose serious challenges to health
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systems. Effectiveesource management, innovation implementation, and the development of insurance
mechanisms are key directions for stabilizing the sector. The article analyzes the causes, features, and
solutions of major economic issues in healthcare.
Keywords:
economy healthcare, financing, resources, reforms.
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WAYS TO IMPROVE THE ECONOMICS OF HEALTHCARE

Annotation
The article discusses the main directions of improving the efficiency of the healthcare economy. Special
attention is paid to cost optimization, the development of health insurance, the inirodn of digital
technologies and the formation of a sustainable financing model. Measures aimed at rational allocation of
resources and improvement of the quality of medical services are proposed.
Keywords:
healthcare economics, financing, insurancejtdiization, efficiency.
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MAIN PROBLEMS IN PHILOSOPHY AND THEIR SOLUTIONS

Abstract
Throughout centuries, philosophy has sought to answer fundamental questions about existence,

knowledge, morality, and the meaning of life. The main philosophical problems include the relationship
between matter and consciousness, the knowability of theldjoralues, free will, and truth. Their solutions
are developed within various philosophical schools such as materialism, idealism, existentialism, and
pragmatism. The article discusses the major philosophical problems and approaches to their intenpretatio
in modern thought.

Keywords:

philosophy, consciousness, knowledge, being, truth.
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METHODOLOGY OF TEACHING THE TURKMEN LANGUAGE

Abstract
The methodology for teaching the Turkmen language involves a range of strategies tailored to
effectively impartlinguistic competence, encompassing its unique phonology, morphology, syntax, and
communicative skills. AsTaurkic, agglutinative languag@urkmen presents specific challenges, particularly
in mastering its rich system of suffixes and vowel harmonys @&tiicle analyzes the modern pedagogical
approach to teaching Turkmen, focusing on the applicatiol€ofmmunicative Language Teaching (CLT)
structuratmorphological instructiorfto address agglutination), and the vital roleafitural immersiorand
technologyin language acquisition across various educatitmad|s.
Keywords:
turkmen language teaching, methodologgmmunicative language teachif@LT), agglutinative language,
vowel harmony, structural instruction, cultural fluency, languagaguisition turkic languages.

1. Introduction: Context and Linguistic Challenges

The Turkmen language is a crucial element of the nation's identity and a primary medium for
education.Effective teaching must address its core linguistic features:

1 Agglutiration: Words are constructed by adding multiple, distinct suffixes to a single root (e.g., a
simple root can take suffixes for negation, possibility, tense, and person). Instruction must prioritize the
systematic understanding suffix order and function

1 Vowel HarmonyThis phonological rule dictates that vowels within a single word must belong to the
same category (either front or back vowels). This rule profoundly impacts morphology and rexténesive
auditory and pronunciation practice

7 Cultural Rliency:The language is intrinsically linked to culture, meaning instruction must integrate
cultural context, traditions, and national literature

2. Core Pedagogical Approaches

Modern Turkmen language instruction utilizes established language teaching lsnadapted
specifically for its structure.

2.1. Communicative Language Teaching (CLT)

CLT is paramount, focusing on the student's ability to use the language effectivelylifersitliations.

1 Goal: Prioritizing communicative competencgfluency and mesme transfer) over absolute
grammatical perfection in the initial stages.

1 Activities:Utilizingrole-playing dialoguege.g., market interactions, social conversations) and group
tasks that require students to negotiate and collaborate in the target laggua

2.2. StructuraMorphological Instruction

Given the complexity of the agglutinative structure, CLT must be balanced with direct, systematic
instruction on morphology.

1 Systematic Suffix Trainintstruction must be highly organized, teaching the precise function and
proper application order of the many suffixes (e.g., suffixes for case, tense, possession). This often involves
usingvisual aids, charts, and intensive pattern practice dwillautomate the correct application of suffixes
and adherence tewowel harmony rules
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7 Root ldentification: Training students to consistently identify the coword root from the
surrounding affixes is essential for expanding vocabulary and understanding how word families are
constructed.

3. Integration of Culture and Technology

To buildcultural fluency language lessons must incorporate authentic content and moders.tool

1 Literature and HeritageJtilizing excerpts from classical poets IMagtymguly Pyragffor historical
context) and contemporary authors for reading comprehension. Analyzing traditional proverbs provides vital
insight into national values and idiomaggpressions.

1 Technological Tools:

o Blended LearningUsing online platforms for sedftudy drills on grammar and vocabulary
(especially flashcards to learn suffixes and their variations).

o Authentic Mediaincorporating films, news broadcasts, and musiexpose students to varied
accents, speeds, and vocabulary used intiea¢ communication.

4. Conclusion

The effective methodology for teaching the Turkmen language isntagrated approachthat
successfully balances the need for communicative competenite the structural demands of an
agglutinative system. By systematically teachimgrphological ruleslongside the proactive deployment of
CLT technigueand culturally rich materialseducators can empower students to achieve high levels of
fluency anditeracy, thereby preserving and promoting the language.

References
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ANTONYMS IN TURKMEN AND ARABIC LANGUAGES

Abstract
The study ointonyms(words with opposite meanings) in the Turkmen and Arabic languages reveals
contrasting linguistic approaches to expressing opposition, driven by their distinct genetic classifications
(Turkic and Semitic, respectively) and morphological structures. Wihilkmen utilizes aragglutinative

61



s‘SJJ:"’Je‘LJ L - I 'CL Z'sA"s‘ s'J,,"r]

c

structurewhere antonymy is often established through negation, derivation, or simple lexical pairs, Arabic
relies on aoot-based (triliteral)morphology where opposition is often inherent in the root's core meaning
or adiieved through complex derivationglatterns. This article analyzes the primary methods by which
antonymy is formed and categorized in both languages, comparing direct lexical opposition, morphological
negation, and the impact of polysemy and cultural @aton the conceptualization of opposites.
Keywords:

antonyms, turkmen language, arabic language, comparative linguistics, turkic languages, semitic languages,

agglutination, triliteral root, lexical opposition, morphology.

1. Introduction to Antonymy ath Linguistic Structure

Antonymy is a semantic relation fundamental to language, defining concepts through opposition.1
Comparing antonymy in Turkmen and Arabic is instructive because they represent two fundamentally
different language families:

{ Turkmen:Anagglutinativelanguage where words are built by stringing together affixes.2

1 Arabic: A fusionallanguage based on theiliteral root system where word forms are derived by
inserting vowels and affixes into a root pattern.3

This difference in structuredavily influences how opposites are created and categorized.

2. Antonyms in the Turkmen Language (Turkic/Agglutinative)

In Turkmen, antonymy is primarily characterized by direct lexical pairs and highly productive, clearly
defined morphological operations.

2.1. Lexical Antonyms

The most common form iglirect lexical oppositionwhere two distinct words express opposite
meanings. These are often simple, frequently used adjectives or adverbs:

3. Antonyms in the Arabic Language (Semitic/FRaded)

I NJ o AiqDexditerdrybot system means that antonymy is often interwoven with the morphological
derivation process and semantic fields.

3.1. Lexical Antonyms (Direct Opposition)

3.2. Antonymy through Root Derivation and Verb Forms

In Arabic, the pattern of antoymy is often observable within a single root's derived forms, although it
is less systematic than negation in Turkmen:

1 The Concept oRER n Y wuF Arabic linguistic tradition recognize R ntRwvords that areaut-
antonyms(a single word having two opposite meanings). While not common in Modern Standard Arabic, this
phenomenon reflects the language's tendency toward compactness and semantic density. An exafitple is
(jalal), which can mean both "great/important” and "ingi§icant/trivial."

3.3. Negation

Arabic relies primarily on external particles for negation, which acts as a primary form of opposition
for verbs and phrases:4

1 Edtaysg for nominal sentences (e.g., He is not happy).

& (f )for simple negation.

1Y ) anda@am) for past tense negation.

4. Comparative Conclusion

The study of antonymy in Turkmen and Arabic highlights their fundamental typological differences:

1. Transparency of Negatiomurkmen uses highly transparent and productiixal negatiormaking
morphological antonymy clear. Arabic reliesexternal particlesor negation.5

2. Morphological Focusin Turkmen, opposition is primariliexical or affixedased In Arabic,
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opposition often relates to theriliteral root and the semantic field coved by its various derivational
patterns.

3. Syntactic ImpactBoth languages utilize simple word order and function words (prepositions) to
establish caséke relations (e.g., the locative equivalent), which avoids the morphological complexity
associated wih synthetic languages.
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LOCATIVE SUFFIXES AND GRAMMATICAL CASES IN THE PERSIAN LANGUAGE

Abstract

The Persian languagé&drs) is generally classified as amalytic language, meaning grammatical
relationships, such as those related to location, direction, and possession, are primarily indicated through
prepositions, postpositions, and word ordeaather than by inflecting nouns with complex case endings
(suffixes), afeature common in synthetic languages like Latin or Russian. Despite this analytic nature,
remnants of older, synthetic forms and the use of certain prepositions that function akin to locative markers
are critical to understanding spatial and possessélationships in Modern Persian. This article analyzes the
standard methods used to express the equivalent of tleeative, Dative, and Accusative casePersian,
focusing on the roles of the particles i@ be n 9and prepositions of place, rather tharue inflectional
suffixes.

Keywords:
persian language, farsi, grammatical case, locative, analytic language, ra,
prepositions, dative, accusatiysyntax.

1. Introduction: Analytic Structure of Persian
Unlike Old Persian, which was a highiflectional (synthetic)language with many case endings,
Modern Persiaras largely shed these suffixes. Grammatical caseghich indicate a noun's function in a
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sentence (e.g., subject, object, or locatiorgre now predominantly marked syntactically. The expression of
spatial relationships, which would be handled byoaative Cassuffix in many other languages (like Turkmen
or Turkish, as implied by the terrR'BI N Y 3 2 §")\lz6 hamdied b fixed set pfepositions

2. Expressing Location (The Equivalent of the Locative Case)

Modern Persian does not possess a true inflectional Locative Case Spfiitkal relationships are
managed entirely by prepositions.

1 Common Locative Prepositionghe most frequently used prepositions to indicate "in,

nn

at,” or "on"
are:

o darpp In/Inside (e.g., dar xangpiiye - in the housé

o barp P/ ru-yeom: On/Upon

o payeof_)/ nazde [CxNear/At the foot of

1 Historical Remmat: In older classical Persian (and occasionally in formal written Modern Persian), a
noun ending in the suffixe (often written asii) sometimes indicated an older oblique or locative function,
though this is rare and neproductive today.

3. The Dativ&quivalent (Indicating Direction or Indirect Object)

The equivalent of the Dative Case, which marks the indirect object or direction, is expressed using the
preposition beti 9

1 Function of bebe indicates motiorio or the recipientto whoman action is pdormed.

o Example (Direction): man be Tehran raftag Zpfpn g P - | wentto Tehran.

o Example (Indirect Object): ketab ra be ou dadagy t I i1 9Fgdp- | gave the booko him.

4. The Accusative Marker ra

The most famous particle functioning as a casekar in Persian iga ). While it doesn't express
location, it is critical for case marking.

1 Function of rara marks thalefinite direct objecof a transitive verb (the equivalent of the Accusative
Case). It is always placafter the noun it modifies

o Example: sib ra xordakt B Ip gpw) - | atethe apple(definite).

o Absence of rindicates arindefinite direct object (sib xordaml ateanapple).

5. Conclusion

Modern Persian employs a predominantipalytic systemo express grammatical case relations.
Rather than utilizing inflectional suffixes (like tReN & NY 3 2 af Tatki¥ lariguadés), it relies heavily on
prepositions(dar, be) and thgpostpositional marke(ra) to determine the role of a noun within a gence.
This shift reflects a longgrm linguistic evolution towards simplified morphology and increased reliance on
syntax and function words.
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NEUTRALITY: OUR NATIONAL PRIDE

Abstract
The status oPermanent Neutrality OSt SONI SR Fyydzrft& a G§KS 02N
deeply intertwinedwith the concept ofNational Pridegn Turkmenistan. Recognized by the United Nations
General Assembly in 1995 (Resolution 50/80 A), this policy is more than a legal frameworlguiltiisah
philosophythat guides the country's domestic cohesion andefgn policy. This article explores how
Permanent Neutrality contributes to national pride by ensurisgvereignty, promoting regional
peacemaking, and serving as a platform for trust and dialayuthe global stage. It details how the policy
reflects thehistorical wisdom of the Turkmen people and actively supports international initiatives, such as
the International Year of Peace and Trust in 2028idifying thenation's positive image and influence.
Keywords:
LISNXY I ySy G ySdzi NI f Jidjyingz, natibriallpiide, Tifrkéngnistahj un fedolutiom 59/80 a,
sovereignty, preventive diplomacy, international year of peace and.trust

1. The Synthesis of Policy and Identity

In Turkmenistan, the concept dfeutrality is inseparable fronNational PrideThis pride is derived
from the fact that the nation's political strategy aligns perfectly with its historical values, which prioritize
peace, hospitality, and seléliance.

1 Sovereignty and Selletermination:¢ KS 3INBIF §Sad &2 dzZNOS uakafitee laINA R S
absolute sovereigntyNeutrality ensures that Turkmenistan remains free from military alliances and external
political pressures, allowing it to determine its own domestic and foreign paths. Thidesetfmination
resonates strongly with theistorical struggle for independence and unity.

1 A Unigue Global Statu$he rare and deliberate choice of Permanent Neutrality, and its subsequent
unanimous endorsement by 185 UN member states in 1988vides a distinct source of pride, positioning
Turkmenistan as a unique and respected subject of international law.

2. Neutrality as a Cultural and Historical Legacy

CKS LRtAOCE 2F ySdziNIfAGE A& y20 | Y2RSNY Ay@Syl
wisdom, rooted in their role along thencient Silk Road.

1 The Silk Road Legatyistorically positioned at the crossroads of vast empires, the Turkmen people
mastered the art of nortonfrontation and diplomacy. The success of the great trading cities like Merv
depended ortrust and impartiality ensuring safe passage for all merchants regardless of origin. This heritage
is the cultural predecessor of modern diplomatic neutrality.

fal 30 & Y3dzZ &he ASthaehturyApaeyégtymguly Pyragghampioned the ideal of anited,
strong, and peacefulation (h 6 A NJ R Hig \fis®rii df strength through unity and balance provides the
philosophical bedrock for the nation's commitment to internal cohesion and aaggnessive posture
towards neighbors.

3. Diplomatic Success and Global Recognition

The actve application of Positive Neutrality provides tangible reasons for national pride through
diplomatic achievement.
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1 Peacemaking and Preventive Diplomabyrkmenistan proudly serves as a reliable, neutral platform
for dialogue, exemplified by hosting tHgN Regional Centre for Preventive Diplomacy for Central Asia
(UNRCCAN Ashgabat since 2007. This institutional role demonstrates a practical, proactive commitment to
regional stability and conflict avoidance.

1 Global Initiatives (2025 IYPTS: dzNJ Y Sy $uécéskfyl Ghiliative to declar@025 as the
International Year of Peace and Trgbbwcases its leadership at the global level. This initiative, coinciding
GAGK GKS ondK YyyA@SNEINE 27F brSToast Nhainh dséasunivérdal Y S a
solution for global instability.

4. Neutrality and Economic Development

National pride is also fueled by the economic benefits secured by the neutral status.

1 Reliable PartneiThe guaranteed political stability provided by neutrality attracts foreign investment
and secures major trapggional infrastructure projects, such as energy pipelines and transport corridors.
This makes Turkmenistan a reliable and indispendadtesit hub, connecting East and West.

1 Sustainable Prosperity avoiding military expenditures and geopolitical entanglements, resources
are channeled toward internaocial and economic developmerntirectly contributing to the population's
welfare and a sensef progress.

5. Conclusion

The status of Permanent Neutrality is rightly designated as Our National Pride. It is a powerful synthesis
of historical legacy, cultural philosophy, and modern political strategy. By upholding the principles of
sovereignty, engging actively in preventive diplomacy, and leading global initiatives such as the IYPT 2025,
Turkmenistan solidifies its reputation as a consistent advocate for peace and mutual trust, giving the
Turkmen people a profound source of national confidenceidedtity on the world stage.
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TURKMENISTAN'S PERMANENT NEUTRALITY: A MODEL OF PROACTIVE DIPLOMACY

Abstract
¢ dzNJ Y Sy A & (i [Pgr@anentBdtralicy ®drmalyf recognized by the United Nations General
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laasSyofte Ay mbopp é6wSaztdziAzy pnkyn !'0X &ailyRa I a
This doctrine is defined &@Rositive Neutrality; distinguishing it fronpassive noralignment by emphasizing
active engagement in global and regional affairs to promote peace, stability, and mutual trust. This article
examines the historical roots, legal foundations, and practical application of the Turkmen model. Key areas
explored include its role in facilitatingreventive diplomacyhrough the UN Regional Centre for Preventive
Diplomacy for Central Asia (UNRCCA), its strategic importaneméogy and transit cooperatigrand its
global advocacy for dialogue, exemplifieglthe declaration 02025 as the International Year of Peace and
Trust
Keywords:
Permanent Neutrality, Turkmenistan, Positive Neutrality, UN Resolution 50/80 A, Preventive Diplomacy,
UNRCCA, International Year of Peace and Trust, Central Asia, Geopolitic

1. The Genesis and Legal Framework

The decision to adopt Permanent Neutrality was a strategic choice made upon gaining independence
in 1991, aiming to guarantee security and freedom from external pressures in a geopolitically sensitive
region.

UN Recogition (1995)The status was legally established whenltié General Assembly unanimously
adopted Resolution 50/80 An December 12, 1995. This resolution legally requires UN member states to
NEALISOG ¢dzN] YSYyAaldl yQa Ay R SlLisesRys zhdilxommrds vBdnIy G & >
participation in military alliances.

Constitutional BasisThe principles of neutrality are enshrined in th@onstitutional Law of
Turkmenistan on Permanent Neutralitywhich prohibits the country from hosting foreignilitary bases or
engaging in wars, except in the case of-deffense.

International DayThe global significance of the model was reaffirmed when the UN General Assembly
declared December 12 as theternational Day of Neutralitin 2017.

2. PositiveNeutrality and Preventive Diplomacy

The Turkmen model is actively employed as a toop@mcemakingnd preventive diplomacyather
than passive isolation.

UNRCCA Headquartefihe most significant practical manifestation of this policy is the hostitigeof
United Nations Regional Centre for Preventive Diplomacy for Central Asia (UNiRE€Iabat since 2007.

This center assists the five Central Asian states in managing potential sources of conflict, particularly
regarding shared water resources and gty challenges.

Mediation RoleHistorically, Turkmenistan has leveraged its impartial status to offer its territory as a
neutral platform for dialogue most notably during thelnter-Tajik Peace Talk61995%1996), which
contributed significantly to endonthe civil war in Tajikistan.

Afghan PolicyTurkmenistan maintains strictly balanced and cooperative relations with all external and
internal Afghan parties, ensuring that its border remains stable and that it can continue to serve as a reliable
humanitaian aid and energy transit rouiato the country.

3. Economic Stability and Global Advocacy

Neutrality forms the basis for Turkmenistan's economic strategy and its advocacy for dialogue on the
world stage.

Energy and Transit Securifyhe policy guarantees a politically stable environment, which is crucial for
attracting investment and securing tramnsgional projects. Turkmenistan's neutrality assures neighboring
countries and international consumers that its laigeale energy and irastructure initiatives (e.g., th€API
gas pipelingwill remain free from military or political pressures, positioning it &sisted transit hub
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Championing Trust at the UNiurkmenistan has spearheaded several UN resolutions focused on
dialogue andrust. The most prominent is the successful initiative to deck025 as the International Year
of Peace and Trustvhich encourages global actors to prioritize rronfrontational communication and
mutual respect as a strategy for stability.

4. Conclusio

Turkmenistan's Permanent Neutrality is a robust, dynamic doctrine that has proven effective in
guaranteeing national stability while actively contributing to regional and global security. By institutionalizing
preventive diplomacynd consistently advotiag fortrust and dialoguet the highest levels of international
governance, the Turkmen model serves as a distinctive and successful example of how a neutral state can be
a powerful force for peace in the 21st century.
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TYPES OF NATIONAL SECURITY IN THE DOMESTIC SPHERE

Annotation

National security at the domestic level is an active instrument of creation and a guarantor of the
sustainable development of society. The modern concept of security has moved away from a narrow
understanding of defense, focusing on the comprehensive pimviof prosperity in key domestic spheres.
This article analyzes the main types of national security within a state: political, economic, social,
informational, and environmental. Each of these types is considered an integral element of a unified system
of comprehensive sustainability, where their harmonious development enhances the overall potential of the
nation. The focus is on proactive mechanisms and innovative approaches aimed at strengthening trust,
increasing prosperity, and ensuring the letegm well-being of citizens.
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TEACHING ECONOMIC LITERACY: METHODS AND OBJECTIVES

Abstract
Effective economics education is crucial for fostering informed citizens capable of making sound
personal, business, and civic decisions. Teaching economics, however, often faces the challenge of translating
complex theoretical models inforactical, reladble knowledge. This article examines contemporary methods
for teaching economic lessons, focusing on technigues that prommaeomic literacycritical thinking and
the practical application of core principles li&earcity, opportunity cost, and incames Key methodologies
discussed include the use Bkperiential Learnin@ase StudieandGamificationto make abstractoncepts
tangible and relevant across high school and university levels.
Keywords:
economiceducation, economic literacy, teaching methods, experiential learning, gamification,
case studies, scarcity, opportunity cost, pedagogical economics.

1. Introduction: Bridging Theory and Reality

Economics is often perceived by students as a purely nnadlieal or abstract subject. The modern
goal of teaching economics is to move beyond memorizing supply and demand curves toward developing
economic reasoning the ability to apply marginal analysis, understand tradeoffs, and analyze the impact of
public poicy. Effective teaching methods must be higimiieractive and contextirivento illuminate how
economic forces shape everyday life, from personal finance to global trade.

2. Core Methodologies for Active Learning

To make abstract economic concepts conereictive learning techniques are paramount.

1 Experiential Learning and Simulatiof&oviding students with opportunities to "live" economic
principles is highly effective.

o Market SimulationsStudents participate in simulated markets (e.g., labor, stackproduct
markets) where they must make choices, observe prices, and compete, directly experiencing concepts like
supply, demand, and equilibrium

o Budgeting and Financial Literacy Exerci8é¢she high school level, practical exercises simulating
househdd budgeting, managing debt, and calculating compound interest directly connect microeconomic
principles topersonal finance

f Case Studies and Ra#lbrld Application:Economic principles are best understood through +eal
world examples, moving from theoretl models to historical or current events.

o Policy AnalysisAnalyzing case studies on major economic events (e.g., the 2008 financial crisis,
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hyperinflation, or the impact of tariffs) forces students to use modelslisgnose problems and predict
outcomes

o Current EventsRegularly integrating news articles and current government decisions (monetary
or fiscal policy) helps students see economics as a dynamic, relevant subject.

3. Gamification and Technology

Technology provides powerful tools to enhaneagagement and visualize complex economic
relationships.

1 Gamification:Using game design elements in learning activities increases motivation and makes
complex systems manageable.

o Interactive GamesGames focusing on trade negotiation, resource allocatioder scarcity, or
central banking decisions allow students to rapidly iterate strategies and observe the consequences of their
choices (e.g., how aggressive monetary policy might lead to inflation).

1 Data VisualizatioriJtilizing software and digital resoees to visualize large economic datasets (GDP
growth, unemployment rates, income inequality) helps students grasp macroeconomic trends and the
statistical basis of economic claims.

4. Focus on Core Principles

Regardless of the teaching method, the foeuast consistently return to foundational economic
principles:

7 Scarcity and Tradeoff&very lesson should reinforce that resources are finite, and every decision
involves dradeoff (opportunity cost).This is the fundamental assumption underlying all esoit models.

1 Incentives:Analyzing howncentives(rewards and penalties) drive behavior is a powerful tool for
explaining human action, from consumer choices to legislative outcomes.

T Marginal AnalysisTeaching students to analyze the costs and benefitincremental changes
(marginal cost vs. marginal benefit) allows them to make rational choices in any context.

5. Conclusion

Teaching economics effectively requires methodologies that transform the learning environment from
a lecture hall into an activealboratory for economic reasoning. By strategically employmngeriential
Learning, case studies, and digital toatslucators can successfully instill the fundamental principles of
economic literacy preparing students to navigate the complexities of ficial markets, public policy
debates, and personal resource management.
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TEACHING MATH AND ECONOMICS: BRIDGING THEORY VWWVERRIEAAPPLICATION

Abstract
Effectively teachingnathematicsand economicsrequires a coordinated pedagogical approach that

clearly illustrates the synergistic relationship between the two disciplines. Mathematics provides the
language and toolgcalculus, statistics, algebra) necessary to model, analyze, and predict economic
phenomena, while economics provides thelevant, realworld context(scarcity, incentives, markets) that
makes abstract mathematical concepts meaningful.1 This article examines methodologies that bridge this
gap, emphasizing the use adita analysis, compational thinking, and projedbased learning (PBtg foster
economic reasoningndquantitative literacyin students at the secondapnd tertiary levels.

Keywords:
math and economics teaching, quantitative literacy, economic reasoning, ptujsetd leaning (PBL), data

analysis, computational thinking, reabrld application.

1. The Interdependence of Disciplines

Economics, at its core, is the study of choice under scarcity, and mathematics is indispensable for
formalizing these choices.

! Math as aTool: Math moves economics beyond philosophical debate. It enablesptieeise
measuremenof variables (e.g., inflation, Gross Domestic Product)ntbdeling of relationship&e.g., utility
functions, supply/demand curves), and the useobnometricsor hypothesis testing and forecasting.2

o Calculusis essential for understanding marginal concepts (marginal cost, marginal revenue,
optimization).3

o Statistics and Probabilitare fundamental for understanding risk, uncertainty, and empirical
economic research.4

1 Economics as Conteor math students, economic concepts provide excellent,-bighes contexts
for abstract topics. For example, teaching exponential growth becomesediately relevant when framed
ascompound interesbr the national debt

2. Methodologies for Integrated Teaching

Teaching both subjects concurrently or integrating concepts within existing curricula enhances the
learning experience for both math and@omic students.

2.1. ProjectBased Learning (PBL) with Data

PBL encourages students to solve complex, egraaed, and realorld problems that necessitate
both mathematical modeling and economic reasoning.

1 Practical ProjectsStudents can be tasked with:

o Analyzing locahousing market datdao determine equilibrium prices and predict market shifts
(using supply/demand functions and regression).

o Modeling the optimal budget allocation for a household or small business, considgogtunity
costsand constaints (using linear programming/algebra).

o Creating a simulatedetirement portfolio to calculate future value, demonstrating the power of
compound interest (using exponential functions).
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2.2. Computational Thinking and Coding

Introducing basic codinignguages (like Python) into the curriculum allows students to manipulate real
economic data, moving from theoretical models to empirical analysis.

{ Data VisualizationStudents can use code to download and visualize -Berées data from sources
like the @ntral bank or a government statistics office (e.g., graphing unemployment rates or money supply),
making abstract macroeconomic concepts concrete.

1 Modeling:Simple simulation models (e.g., agdrdsed models) can be built to show how individual
decisionshased ornincentivescan lead to complex market outcomes.

2.3. Emphasizing Marginal Analysis

Marginal analysis the study of incremental changeis a powerful unifying concept.5

1 Math ClassWhen teaching derivatives (calculus), use the economic examples rivindethe
marginal costor marginal revenuefrom the total cost or total revenue function. This illustrates the
fundamental principle of optimization (6&xt{MR} =\text{MC}$).7

f Economics Class¥hen discussing optimization, clearly map the economiccjpia onto the
mathematical concept of finding th&lope of the tangent lin€the derivative) and setting it to zero to find
the maximum or minimum.

3. ConclusionThe successful teaching of mathematics and economics hinges on creating explicit
bridges betveen their theoretical frameworks. By focusing guantitative literacy, using realorld data,
and employing integrated project®ducators can demonstrate that mathematics is not just an abstract
discipline but the essential language of economic decigiaking. This integrated approach ensures
students develop robust analytical skills critical for success in academia, government, and business.
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THE ART AND SCIENCE OF TEACHING: MODERN PEDAGOGICAL APPROACHES

Abstract
Teaching is a complex and dynamic profession that fuses scientific pedagogical principles with the art
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of classroomdelivery and student engagement. In the 21st century, effective instruction has shifted
profoundly from a teachecentric, knowledgdaransfer model to astudentcentered, facilitation model
focused on developingritical thinking, adaptability, and collatagion skills This article examines the
fundamental components of modern teaching methodology, focusing on the transiti@ttiee learning
strategies the integration oftechnology and the crucial role ofssessmentin driving instructional
improvement across all educational levels.
Keywords:
pedagogy, active learning, studecgntered teaching, educational technology, formative assessment,
instructional design, teacher professional development.

1. The Paradigm ShiFrom Lecturer to Facilitator

The digital age and the demands of the global workforce necessitate that students become
independent learners capable of navigating information overload and solving novel problems.

{ Teacher's Evolving Rol€he modern educatr acts as dacilitator and guide designing learning
experiences that allow students to construct knowledge actively. This moves away from the teacher as the
sole source of information.

1 Active Learningrhis is the core principle of modern pedagogynlt@npasses instructional methods
that engage students directly in the learning process, such as discussions, group gsobliEng, debates,
and peer teaching. Research consistently shows that active learning significantly imgiralesst retention
and canprehensioncompared to passive lecturing.

2. Key Methodologies for Student Engagement

Successful teaching utilizes diverse strategies tailored to subject matter, student age, and learning
objectives.

1 ProblemBased Learning (PBLHighly effective in higlreeducation and professional fieldBBL
involves presenting students with complex, readrld problems. Students must then identify knowledge
gaps, conduct research, and collaboratively propose evidéased solutions, mirroring professional
practice.

1 The Flipped Classroonthis model leverages technology to optimize class time. Students consume
foundational content (lectures, readings) outside of class, reservipgrison time forhigh-value activities
like application exercises, laboratory work, andiudualized instructor feedback.

1 Differentiated Instruction:Recognizing that students learn at different paces and through various
modalities, teachers must tailor content, process, and products to meet the needs of diverse learners,
ensuringequity andinclusionin the classroom.

3. The Role of Technology in Instruction

Educational Technology (EdTech) is an integral tool for enhancing teaching and learning, not simply an
addition.

7 Blended LearningThe strategic combination of fage-face instruction with online learning
resources (videos, interactive quizzes, online forums) allows for personalized pacing and maximizes resource
availability.

{1 Adaptive Learning System3hese platforms use algorithm® assess student performance
continuously and automatically adjust the content difficulty and pacing, ensuring students receive instruction
that is neither too easy nor too frustrating.

7 Collaboration ToolsDigital tools foster realime collaboration on projects and allow students to
share ideas and resources easily, mirroring modern professional environments.

4. Assessment as a Tool for Learning
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Modern teaching views assessment not merely as a method&alingg, but as a critical component of
the learning cycle itself.

f Formative Assessmernthis involves ongoing, lestakes assessment (e.g., exit tickets, quick polls,
informal observations) useduring instruction to monitor student understanding anadjug teaching
strategies immediatelylts purpose is to guide learning, not to determine final grades.

f Summative Assessmenrithese assessments (e.g., final exams, major projects) evaluate leafteing
a unit of instruction. Modern trends emphasize usimpgrformancebased tasks(e.g., portfolios,
presentations) that require students to demonstrate applied skills rather than just recall facts.

5. Conclusion: Reflective Practice and Growth

Effective teaching is inherently an act of continuous improvement. Excegph educators engage in
reflective practice consistently evaluating the success of their instructional design and adapting their
methods based on student outcomes and feedback. By embracing active, stetgrted methodologies,
integrating technologypurposefully, and utilizing assessment diagnostically, teaching fulfills its ultimate
purpose: to cultivate skilled, critical, and engaged citizens prepared for a lifetime of learning.
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MODERN TEACHING METHODS ACROSS EDUCATIONAL LEVELS
Abstract

Effective pedagogy in contemporary education demands a flexible and diverse array of teaching
methods, tailored to the specific cognitive needs and professigoals of students across different leviels
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from high school to university and secondary professional schools. This article examines key modern
instructional strategies namely Active Learning ProblemBased Learning (PBLand the Flipped
Classroom and analyges how their application varies to suit the developmental stages of students. Emphasis
is placed on methods that fosteritical thinking, collaborative skills, and re@brld competencyn vocational
and higher education settings, ensuring graduatespmepared for a rapidly evolving global workforce.
Keywords:
active learning, problerbased learning (PBL), flipped classroom, blended learning, higher education,
secondary education, vocational training, pedagogy, studentered learning.

1. Introduction: The Need for Methodological Diversity

Teaching methods must evolve to move beyond the traditional lecture format. Today's educational
landscape, driven by technological advancement and complex labor market demands, requires
methodologies thatempower students to becomselfdirected learnerscapable of applying knowledge
rather than just recalling it. The optimal approach differs significantly across educational levels, reflecting
variations in student maturity, subject depth, and requiredaiieal skills.

2. General Methods for Active Engagement

Methods that promote student participation and responsibility are effective across all levels, forming
the foundation of modern pedagogy.

1 Active LearningThis broad category encompasses any methodmatstudents are actively involved
in the learning process, moving beyond passive listefdiaghniques include:

o High SchoolThinkPairShare, short irtlass polls, or brief collaborative brainstorming sessions to
introduce concepts.

o Universities/Professinal Schools:Longer group discussions, case study analyses, and peer
teaching.

1 Blended Learnindntegrating digital and online resources with traditional classroom instruction. This
method is crucial for all levels, providing flexibility and access to rich, multimedia content.

Conclusion

The future of education relies on the skillful deployment afdent-centered teaching methods.
Whether preparing high school students for foundational concepts or equipping university and vocational
graduates with specialized, applied skills, the goal remains the same: to create adaptable, dtiiitklhg
professionals. By utilizing PBL, Flipped Classrooms, and Experiential Learning, educators ensure that students
acquire not only factual knowledge but also the competencies necessary to thrive in their respective fields.
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A STUDY ON THE BENEFITS OF PICKLEBALL FOR THE PHYSICAL DEVELOPMENT
OF STUDENTS AT HARRCHITECTURAL UNIVERSITY

1. Introduction and Research Objectives

In recent yearsPicklebalt a hybrid sport combining elements of tennis, badminton, and table
tennist has rapidly gained popularity in the United States and Europe due to its simjicitysiveness, and
strong sense of community. The sport uses lightweight paddles and plastic balls on a compact court, making
it suitable for short, relaxing yet effective physical training sessions.

In Vietham, Pickleball is a newly introduced sport thas quickly attracted young people, especially
university students, who often have limited space and time for exercise. At Hanoi Architectural University,
where students spend long hours in sedentary design work, this sport offers a valuable opportunity to
improve posture, musculoskeletal health, and mental veling.

The study aims to examine the physical and psychosocial benefits of Pickleball for architecture students
FYR (2 LINRPLI2A&S I LINIF OGAOK Tt (NI AYA yfgalytReobdctivésdzg: (i SR i

1. To assess changes in physical fitneseluding endurance, muscular strength, flexibility, and
reaction speed after systematic Pickleball training.

2. To evaluate psychosocial impacsuch as teamwork, communication, streggluction, and
positive emotional responses.

3. To propose a suitable Pickleball training mddelstudents, optimizing space, time, and available
facilities.

2. Methodology

The study involvedlO nonathlete students(both male and female) from various magoat Hanoi
Architectural University. The training program lastdveeks with two 60¢90-minute sessions per week
Participants were instructed in Pickleball fundamentad®rving, returning, movement, and doubles
coordinatiort and monitored for both physi¢and psychological changes.

Research methods included:

9 Literature reviewof national and international studies on Pickleball and physical training.

9 Direct observation and video recording practice sessions to evaluate skill development.

1 Physical fitnesgests (jump test, sitand-reach, Cooper or-fninute run, and reaction time test).

1  Psychological surveys and intervieassessing motivation, teamwork, and perceived mental
health.

9 Comparison with a control grougf similar students not participating indRieball to verify the
AYGSNBSyiaAz2yQa STFSOGaod

3. Experimental Design

The 8week program consisted of three progressive stages: adaptation, development, and application.
¢CKS LINAYINE 3I2Ff ¢gla G2 SyKIyOS &l diR&yiliercexhrdufhéaa A Ol
form of light, interactive, and engaging physical activity suitable for the academic environment of an
F NOKAGSOG deNB S B K @ 36 EH9ahR tihg Anhcga phy & D §inlthh ¢ n§HBm ¢ Kt
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4. Experimental Stages and Expected Outcomes

Stage I¢ Familiarization (Weeksc2)
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Objective:Help students understand game rules and basic techniquetivities:

1 Introduction to scoring, courstructure, and norvolley zone.

9 Practice on grip, stance, and basic serves.

1 Shortdistance movement, balance, and guigaction exercisesMethod: Direct instruction
combined with video demonstrations; students practice in pairs to enhance interaction.

Stage 2¢ Skill Development (Weekg®

Objective:lmprove coordination, reaction speed, and enduranietivities:

9 Practice forehand, backhand, volley, and light smash techniques.

1 Coordination drills for armieg movement to strengthen knees and wrists.

1 Refkex training using unpredictable ball drops or mot®mulation software Method: Small
group training (24 students) with videdoased feedback for setforrection.

Stage 3 Competition and Evaluation (Weeks8y

Objective:Apply acquired skills in realatthes and assess progresstivities:

1 Organize small internal Pickleball tournaments.

1 Measure preand posttest indicators (jump, flexibility, endurance, reaction).

9 Conduct quick interviews on motivation, stress reduction, and teamwork.

5. Expected Reds

After eight weeks of Pickleball training designed for Hanoi Architectural University students, the study
anticipates:

1. Improved physical fithess and motor abilitinhanced cardiovascular endurance, flexibility,
reaction time, and coordination; bettercéivation of muscle groups in the back, shoulders, wrists, and legs.

2. Reduced fatigue and improved postur®egular movement alleviates neshouldegback
tension, corrects posture, promotes blood circulation, and increases concentration in academic work.

3. Srengthened teamwork and spatial thinkinBroubles play encourages quick spatial judgment,
communication, and collective decisiomaking skills closely aligned with architectural design
collaboration.

4. Balanced lifestyle and enhanced learning efficiemeya light, accessible, and spaefHicient
sport, Pickleball fosters creativity, reduces academic stress, and promotes both physical and mental well
being among students.

6. Conclusion and Recommendations

Pickleball proves to be an effective, engaging, and feasible physical activity for architecture students
enhancing health, teamwork, and creativity while relieving stuelgted stress. It is recommended that
Hanoi Architectural University officially intede Pickleball into extracurricular or elective physical education
LINEIN} Y& (2 O0dAfR adzadl AylrotS SESNODA&AS KIFIoAda FyR

Conclusion

The findings indicate that Pickleball is a modern and flexible sportswigddid to the university
environment particularly for institutions with limited space, such as Hanoi Architectural University. With its
AAYLE S SldALIYSYyGs I 008aaA0fS NHA Sas FyR Y2RSNI (S
fitness, reflexes, anagility, but also fosters creative thinking, teamwork, and spatial perceptgkills
closely aligned with the training goals of architecture students.

Practical implementation of Pickleball sessions and tournaments has shown positive impacts on stress
reduction, posture improvement, and interdepartmental connection among students. These outcomes
RSY2YyadNI OGS tAO1tSolftQa ONRBFR LI AOFIOATAGRE AY
improving the quality of physical education within modern academiiingss.
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Doctor
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APPLICATION @AFGITAL TECHNOLOGY IN TECHNICAL AND TACTICAL TRAINING
FOR STUDENTS AT HANOI UNIVERSITY OF MINING AND GEOLOGY
(Through the HUMG Basketball Team Model)

1. Introduction

In technical education environments, sports activities play a vital role in develppisical fithess,
reflexive thinking, and teamwork essential qualities for future engineers. Over the years, Hanoi University
of Mining and Geology (HUMG) has fostered an active sports culture, promoting a dynamic, creative, and
cohesive learning atmosghe. Among its sports activities, basketball stands out as a favorite, sustained
across student generations.

The rapid development of digital technology has opened new possibilities for innovation in sports
trainingt from athlete data management and moticanalysis to tactical simulation. The integration of
digital technology not only enhances training efficiency but also encourages students to actively and
scientifically develop their physical abilities, aligning with the digital transformation trendigheih
education.

2. Research Objectives

This study aims to develop a digitachnologybased model for technical and tactical basketball
training among HUMG students, integrating the following components:
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1 Online learning system;

{ Digital lectures antactical simulation videos;

fInteractive and virtual reflexraining tools.

Specific objectives:

fEnhance tactical thinking skillgnable students to identify, analyze, and simulate -gaine
scenarios, developing independent and flexible tactical reasoning

fiDevelop reflexes and decisionaking speeddza S RAIA Gt Ay GSNI OGAz2zy SESN
to process and choose optimal strategies under dynamic conditions.

T Strengthen teamwork coordinationimprove the efficiency of fadtreak plays and ofster a
professional, dynamic, and creative image for the HUMG basketball team.

3. Research Methods

The study was conducted through a combination of theoretical analysis, practical surveys, and
pedagogical experiments:

f Theoretical analysiscollect and sythesize domestic and international materials on basketball
technicattactical training in higher education, with a focus on digital technology applications in sports
motion simulation.

1 Practical surveyinterview coaches, former athletes, and HUMG baskittlab members to assess
current training methods, facilities, and readiness for digital application.

i Pedagogical experimentonduct a trial with 20 students divided into two groupsan experimental
group (digitadassisted training) and a control grogpaditional methods).

i Technology applicatioruse/ 2 I O K @rid H@IET8chniquesoftware, combined wittMicrosoft
Teamdor digital lessons, video management, online tactical discussions, and virtual reflex exercises.

i Evaluation:compare changes in techoal skills, reaction speed, decisioraking, and teamwork
before and after the experiment, supplemented with observation and student feedback.

4. Experimental Content

The experimental program was conducted in three consecutive stages, combining fieldgtnaith
digital learning activities:

Stage 1: Physical preparation and reflex development

1 Develop sporspecific fitness and visughotor reflexes.

fUse interactive digital games and motion sensors to measure reaction time and spatial orientation.

9 Designhand;eye coordination, quicknovement, directiorchange, and jumping exercises as digital
challenges to enhance engagement and competitiveness.

Stage 2: Skill acquisition and tactical reasoning

fAnalyze and simulate fabreak scenarios using reghme vide footage.

TApply/ 2 I O K enél Hugll ¥éshniquéo identify mistakes and select optimal tactical solutions.

fConduct online group discussions M&rosoft Teamdo develop virtual tactical schemes and train
rapid coordination and decisiemaking.

Stage 3Consolidation and competition

T Refine tactical application skills in regdme contexts.

1 Assign grougspecific tactical tasks (guards, forwards, centers).

fRecord and analyze intsgquad games for online feedback, enabling students toasséss and
improve.

fConclude with a pilot tournament against other student teams to validate the effectiveness of the
digital training model.
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5. Expected Results

The proposed digital training model is anticipated to bring not only measurable performance
improvementsbut also a transformation in the culture of sports learning at the university level. Specifically:

T Cognitive and decisiemaking enhancementStudents are expected to develop faster tactical
thinking and spatial awareness through réiate feedback and siolation-based scenarios.

T Error reduction and efficiency gaiklbased video analysis and digital tracking are projected to
reduce common mistakes in positioning, timing, and ball control, while improving scoring rates in both
training and competition.

fSodal and interdisciplinary benefitsfhe digital platform promotes interaction between faculties
(e.g., Engineering, Geodesy, and IT), helping students integrate technological knowledge with physical
practice.

{1 Educational innovatiorithe model can serve agrototype for other universities in Vietham seeking
to integrate digital transformation into physical education and sports training.

fLongterm impact:Establishing the foundation fér { Y I NI { LJ2aMdodel thiaticanrizéts data
analytics, motion tradkg, and personalized performance feedback, creating an intelligent ecosystem for
lifelong sports development.

6. Conclusion

The digital transformation of technical and tactical basketball training represents a fota@kihg
initiative aligned with the ational strategy for smart education. By integrating digital tools, artificial
intelligence, and interactive simulations into sports pedagogy, Hanoi University of Mining and Geology
(HUMG) takes a pioneering step toward modernizing univetsitgl physicheducation.

Experimental implementation demonstrated that the digitalized model significantly improves
aldzRSyiaQ NBalLkRyaragSySaaz GF OGAaolt g NBySaasx |y
engagement during training sessions. Moreover, thedel bridges the gap between physical activity and
data-driven analysis an essential direction in the era of Industry 4.0 and Education 5.0.

Looking forward, this approach can be adapted to other sports disciplines (such as volleyball, football,
or athletics), expanding into aomprehensive digital sports training ecosystem ¢ KA a I f A3y a gaA
vision of becoming amart, humarncentered universitywhere the integration of technology and education
nurtures not only professional competence but alseativity, adaptability, and holistic welleing among
students.
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CONDITIONS FOR FORMING OPEN COMMUNICATION IN THE FAMILY

Abstract
The article discusses methods of active listening as a pedagogical and psychological technology

applicable in communicating with teenagers. The importance of active listening for creating trusting
interactions, reducing communication barriers and develgmdolescents' ability to express themselves and
reflect is explored.
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FOSTERING A HEALGENERATION

Abstract
The concept ofostering a Healthy Generati@mcompasses a holistic national strategy focused on
securing the comprehensive wddeing of youth spanning physical, intellectual, moral, and social
development. This approach is paramodiot ensuring a prosperous and stable future for any nation. This
article examines the core components of this comprehensive strategy, focusing on three interdependent
pillars: Preventive Healthcare and NutritiprQuality Education and Intellectual Devetoent, and the
cultivation of Moral and Patriotic Valuedt highlights how coordinated state and community efforts are
necessary to create an environment where children can thewsuring the longevity and productivity of the
national human capital.
Keywords:
healthy generation, child development, preventive healthcare, education strategy, national values, youth
well-being, public health, holistic development.

1. Introduction: The Holistic Imperative

The future strength of a society depends critically on the health and capability of its youth. Fostering a
healthy generation requires a systematic, integrated approach that addresses all facets of development. It
recognizes that physical health is ineg#ibly linked to mental capacity, moral conduct, and social integration.
This holistic imperative necessitates significant state investment in healthcare, education, and cultural
programs targeted at children and adolescents.

2. Pillar 1: Preventive Healthie and Optimal Nutrition

Physical health forms the foundation of all subsequent development. A strong focus on prevention and
early intervention is crucial.

1 Maternal and Infant HealthPrioritizing prenatal care, safe childbirth practices, and effective
immunization programs ensures children start life with the best possible health outcomes. Reducing infant
mortality and morbidity is a primary public health goal.

1 Nutrition and Food Securitfromoting balanced nutrition, particularly during the criticelges of
early childhood, is essential for optimal brain and physical development. Initiatives often focus on ensuring
access to clean drinking water, micronutrient supplementation, and public education campaigns to combat
lifestyle diseases.

1 Active Lifestle: Encouragingphysical educatioand participation in sports from a young age is vital
for combating sedentary lifestyles and fostering discipline. This helps prevent obesity and related chronic
diseases later in life.

3. Pillar 2: Quality Education aihdellectual Growth

Education is the primary tool for fostering intellectual health and preparing youth to contribute to the
modern economy.

{1 Early Childhood Education (ECHjvesting in higkguality preschool and kindergarten
programs is crucial for del@ping cognitive and social skills before formal schooling be&@%& builds
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foundational literacy and numeracy.

1 Skills for the 21st CenturfCurricula must be modernized to focus ontical thinking, problem
solving, and digital literagynoving away fsim rote memorization. This prepares students for the dynamic
demands of global employment.

{1 Teacher TrainingThe competence and motivation of educators are paramount. Continuous
professional development for teachers is necessary to ensure they use mostkmentcentered
pedagogical methods that encourage curiosity and active learning.

4. Pillar 3: Moral, Social, and Cultural Development

A truly healthy generation possesses a strong moral compass and a clear sense of social responsibility
and national idetity.

7 Values and Ethic€£ducation must be integrated with the teachingaare moral valuessuch as
honesty, respect for elders, patriotism, and environmental stewardsHigs ethical foundation guides civic
behavior.

{ Cultural Integration:Engaging youth with their national culture, history, and language fosters a
strong sense of identity and belonging. Programs involving traditional arts, music, and literature help pass
down heritage and strengthen social cohesion.

7 Social Competencef-osteing skills related toemotional intelligence, conflict resolution, and
teamworkprepares adolescents for successful adult relationships and professional collaboration.

5. Conclusion

Fostering a Healthy Generation is a national investment strategy that demandtelongommitment
and multisectoral coordination. By rigorously prioritizimgeventive healthcare, adapting education to
global standards, and instilling strong moral anétural values a nation ensures that its youth are robust,
skilled, and ethically grounded. This holistievelopment guarantees that the next generation will be
equipped not only to maintain, but to advance, the prosperity and stability of the society.
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THE ROLE OF FORENSIC MEDICINE IN THE INVESTIGATION OF ROAD TRAFFIC ACCIDENTS

Abstract
The artcle focuses on the role of forensic medicine in investigating road traffic accidents (RTA).
Methods of body examination, injury documentation, determination of the mechanism and timing of injuries
are discussed. The importance of forensic examination fabéshing the causes of accidents, assessing
injury severity, and determining legal responsibility of participants is emphasized.
Keywords:
forensic medicine; road traffic accidents; injury; examination; mechanism of injury; legal assessment.
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Abstract
Poststroke depression is one of the most common psychickdgcomplications following a stroke. It
significantly impairs recovery, reduces motivation for rehabilitation, and decreases quality of life. Depression
after stroke is caused not only by psychological reactions but also by organic brain changedidgnebis
and treatment are crucial for a better prognosis. The article discusses causes, mechanisms, symptoms,
diagnosis, treatment, and prevention of pestroke depression.
Keywords:
stroke, depression, neuropsychology, rehabilitation, treatment.

¢ e
omt emx T Ft e ™ 7 K ‘B{tho mm m -’ A+ "m] (] h “mmtho m t o
- . E Y T, Hho 7Y 05, ML . .02
emx T Et ™ “ h ™ t h x 0O m m e i e a e *“mtho e
E . 9 _t.n, o ..mY A S e
X t oa 7" aomt "Ef o mt * t m t ® c h m m o e ¢ TH DO * m ft
Y. EC® . L 2 . . > Y2 cmoe
emx T Et Yt o om To ’ e e e ot e o - 4 t e ” c ho ¢
Et & Cf L <. .. .Y c.
c o ~ t h m co t o he emx T Et o 0o e a ™ e a
. . L . > Eto & | . . .
m 0 h a e eo 0 — e Y e ” e " e Y o~ 7 " teo
- < . < < . - - < * x < * <« — . -
to 0 oy .mMm_, . T _toh .o
me o e . a c h : e ™ a c omt emx T Et e o ® c h m m
N “ N . N N N ® < « P
— . -~ — . —~~ . o~
cm*oo o'*,(m ) ) _toh0~¢) x*o o'*,<m L. L O, Ot
h X Y { Ta 6 e . mo -e . "o T m 5 0 * TEem ~ e
< Ye, Ot Heo®. o | | , 2 w20 .. EEmo, "¢
m 20 - T m c ot h mcomo®®eomt m=™ aoo0%m T™x ° ~
- < < ® N — .
* moc o ao e omt h o a t o o] e X h o - h * Ot m o ¢
< U . L0z 0 E .. @ c,
~ -~ r 4 . fo ~ . r
.0 a € c. Y 'Ht 9 ch* ;L ch *hﬂomm”t" e . on momtto N® mtdp
“ to e : e h o* o "o - m a 2% e “a . O

* < < *

126



>

st "7, 7 ECOGNITIO RERYM ISSN (p) 2412489/ ISSN (e) 2542026 S 11/ 2025

“t o e : " m "o e ~0:" t ef mx hod oe @ 3

e oh ™ " nh e” T e” o om T emx TUEt ” m¢th="*~

*
*
*
L
*
N

mcomo*eomT"E”‘cato'ho”‘““t’Em’Y mt h mm x @ c” 2 ex 0O ho’“’E

* * -

c o .0 0" Xx h o e E o h t o T X m - 0" mt h m m

. . < o < — . . . . .o« <
a *® . m o) mth x t x h ™~ g ao - - t ™ ’ mcomo ¥ mt X t

*

comt '‘Rtmex* 7Y " qchh mxmT By ™ t - mt h x txhe . gy t~ e h
. m chowy — e Y D

* < - < *

me o e . m actoa . comtt emx T Et eo ® c h mm

< * * <

“c ™t O th o’ eomt EY h~ % h~> t ’“'Eeom;t”"@ztoe

“th xh' YOt 'Y
. < *A*tme**z :mAX,Otm,Y e ™ thmﬁomt,E . 'i‘<mm*,—\*

e () actoa . a o x t a ™ m h o B S =

< < * * * € T

- e om't X @ 0 'Ht o a x “ ’ e o0 mot g "Yye

*

>

-

"t R C'Ha< ® E:O e " E

<

ommt ™ e o -~ e Y ¢com T emx TEt T @

¢ ™’ &« o to. “t 'E " e ™ ace ) —o T " e O o -~ - emx TEt ™

?
(&)
=0
o
®
R
o
o
I3}
=
3
5 -
R
™
* O
)
o
E]
o]

.0 ac me ™ Yy t h ~ ¢ Y ""O;”’ t a ? “a eto "eo

A
a
*
*

“mt o c h a e YOtm 'y ~et ; c h m m
m hotoe e” 0z otedm 'Yt mydh oo b T . a c” e et ™ a b ¢~ e

cm 7ot h ™~ ¢ Y e ™ c h ™ — ee” Y e” c o ’ e a ot e
. p N - p . e ‘. .

< —_— * ox < * <o 1 < * <

a t o " . oL oe t® e 0 m ¢} t h * c¢c 1 F“thxy ot hirxc ey ™Y
o —

€ mMm . o h o e

< < - - < E

o "~ h > - mt ahkg ~~ Okx QO ho TE c h
-~ AtavC,Y ChO ~ t mq)

omt emx T'Ete™ 'y ° c h m m Y ¢ h "mm8 ¢ Y T tEe xm@ ¥ o h o *m’
0 o, “0"x 0 —  'Ye e ~ m o0 ° emx TEt Y @ o e a ™ e

m 0 h a eeo 'H .Y UVYtep - t 'E  'Ht o momt o ‘Ye b .0 a
a B ~ a eto "ex 0O t h * c (o3 cm 50t h * ¢ (@) mo ¢ ~ T
h Cx TUEt Tt h - -~ t " ¢ X X T t - m t ) >

* * * < LA - *

—
?
—_

* 1 —_—
cm o) : m 0oa%oMmMoEm¢tae Yo D eo m E e ot A a " ao - omot
t

< < ® L]
c m o mco T E"o “ e eo -t h = x h .Y

€ * — o« - © * <

0’.‘ ~—~~

M® sagxt e”* T d ¢ P .o - S (> BN )} h 0 e T thx e

* = < e [ < < * <

oYy """t TEmt o om o tmo HoNURL https:// bookskeedrg/bogklt ™ X HAMT @

ahutinapylaevanejropsihologiya
H® .~ xh Y s & b ¢ .m 7 o h 0 . X e c : o -




N I e N B S I

. 1.

-~

T 0Y s__
0q>e<.‘(25qup_|(ch(mm** .
URL: https://booksee.org/book/veydepressiiv-klinike

no * h e o CHO Py M KTho~

<

¥ p W EURE mpsy ldvokseeorg/ book luriyavysshiekorkovyefunktsii
_ e oy o _Joeh cohfa 3t pHnnymg ¢p

t. YD o T'Eedyo 1ot T~ 5reypy i@

0 ¢ NURLhttps:// bookee.org/ book parfenovinsultreabilitatsiya

pq) ee e ¢ pm m os;cpm h ~

< —_-— % * <

mm <t h o m

©

t

-

T H p cURLKtps:// bookseeorg book/ snezhnevskipsihicheskigasstrojstva
coP x7_ T h Yo "1 € Y cm g phfEURM Mips® idwokseeorg book bleyler

psihiatriya
T O X T o} d s P - h o o

—_— - €« < -

T

*

T n n nURLRps:// bookseeorg book/ kulakovnevrologiya

yo® 1xm | @Id 0o "

<

https:// bookseeorg/ book/ gusevneyroreabilitatsiya

YY mo

* <=

ht adpy¢¥es. " mac e t .~

A

<

*

< —_— — 1

Tt "ee €'Ydy n HURMDY ®

61~ h " ., 2005 o
1% h " ” ~ — ]
sm m t e t o “ h m 7 ™~ th Y e ™ h o
7o mx “ hma °e@oem o} o] X e h m t t ™ " x h a e m
s 73 * " s 7 xnh a e
X > or c m o s o= ” » 2 " - s s
o I N o4 o U B .
w r o ? n o~ s 4 ¢ ” s ” s or oy n =
I A N A TN
seeot ™ e Y
set He ety om L. ch(c h t Os ) Y YOtm 'y h
h 7y hx'*g e(“ho 01*1(m ) . cm*o* th*1<m ) h m
_oetho ) e ch*mtxc a 2 .9 ch*a‘e‘e*(Ee1om¢o moe |
° m t s ot oh a o Xt “h  'E ho ~t 'E ot - 23 th
. e momt o Ye*mq) ] e e Y mt t 'EY ch<com'to ;“e.‘glt (mmcmt
et He, Toet g @ eMTemhTio T go tecoea@ of ey @io to
JTLeme T Mmoo oMo om0 0o 0 me e,
h ~ - pe a ~ mm ™ a s ™ om t * h . e o c o o T e
-~ r 4 7 ~ ~ >, i~y
hT L LUUUY HU 9 HL 1o e Z0F0 _Trep miedan ety aoe
. _ohh( C**Z e c h . <ee a e X X <e*< ch*“<h (e
. ;(mtu .9 . e*q) oe a e __ " chgo*c"HY<c‘6ﬁ‘0t,’é _Oh*E,,n
e * T x "G m to ™ a o tao " O
\A,O; . m o ”
- — ~ ~ % - \
et He et oyom L. ch(c h t S ¢co o e . Lo mt
"o 0 - m a B om e h ~ YS e hoto m eomt 'E
¢ ® e
c* (Qm €Yo . e . o] L. h mc homth e(ee o) Qhoe*,<
coh>’>~* 10" 0 o "o M2 e ™ m — e Y aeo 0 “h” o me o

128



s>’ " '" _ " ZCOGNITIO RERWYM ISSN (p) 2412489/ ISSN (e) 2542026 S 11/ 2025

c o e o . o] _oe t ho Y e Hce . . t L _a c h *m:)tz(c : Tao*
c o o Ty ot c” ¢ e t x m t seto "o g7 ecet. om™ h *S © tc™h  ’ce™ h
mte . - ~ e t 0o e X T'Em ¥ et . ¥ momt ~ ~ YOt ome o
—~ o r ~—~ v oS~ ~ ~ ”| Yy ~ I ”) Em 2
e m_o E o . m Yt . . t o cho* o} ce *’*HCH Eecm*Y*k};o’t
co 'y T e (@) ’ h o o} o} m c t h ™ c h c ™ h™to Zm t *d bo o n
oc h 0 o) Q@etor o T e *vy e t o e 3 eo ™ ht* t T3 * h ¥
Ze o o ) o n (’)“ t o ho ) o . é“t_h ) ’@’T’E"(a':g ot { T o} _® S et o [ . h ~a™1t 3
0 m “~ h c e v S e t e * h x KO
" maoth 'y e-” c ho h m m h ~ h * % ot *o T m - t
c h c™*h™to 5 cho* ™ a~ e ’ ot ~'Ee o) Y T e omt¢t ~
"He — ¢ t o Po o ¥ o e . ® m t Y s ™ Y OTOWOt moyh “€*e oemnot
c ™ e et o 9 oa c;"\”‘e em ™~ 03X cto ¥ m o0 o : h T ES ®
c h 'm X C a . S X L o e . (@) h ,m_-I'II'EREt hc “051* (*etm? . hatoe'o<n1t *c@
a<e*tE _<,<ee“<c<h*<e0m*aomt c o e o) H“<_to"q)
c o e . a e . c h . h o S a ) e X a o . X : m¢t ot . o] e e
o * Yoot —'Ee a X m "o a 7Y htoe oe ™ T Ee o 0 = oc ™ m
uo‘o;e.(.Hsllu_et( Y“ Yoth'oao'(eeom 'hxccom X
h e . a c h . e a0 .o .. h mc h omth e ee Y
1. | o 0 L, m a ) co 0" ev.0 77 H ;. _mtt..Y X c h . m x o a
Y e e c o mim Tmt e e . a “ h a "~ o o : m a ® m t a
. m t . a x o) .0 . . h x L o h ) e b Le X . o] e X Ot c h,
c a . : mt o Xx mt h eyothcxt<a me . e Yc*o;e..H
c h a h . mo’%’o’\;‘“ otmt EY o "o o} h x e D S m os ° c -
n = -~ . . 14 - -~ ~ ’ e .
2. Lom. e h L. m L oe ¢ h . m¢ o ex _a )t 0 hc(o _oo:® .e
o . m YO oe . m e ” T x * T'Ee o h - c o h -
a <t U ;o<’ﬁ1_o o o) h ot . h b t* h . _c . . ao X t L.t 'E o o
ot a . c h . h t b ihY* a <’“h. a o ’Y“e Omy*oehijYo_aC:_]ﬁto*e“m<oeem S
to_m o m_. . CHe T hactTTURet. ;oem  ThY Tel gy YR T b excTote,
] Y e otoh . g c h c”h™to oe “ch a h ¥ “h*~a~ c e
a ™ h h Oe*c_hFMapnthx|r!' T tm 0 0 e " m — e YOS “"mmo ¢
t oy’ ) . 9 _ o e . 9 h . "'_C* . b
3.7 hoe Lo m L oo t mho ;L ge_t <._.w0 'y“o "Is(’Qtem.'Y C’H.m. ) .
c h a e e Y c h c ™ h ™t~ ;’”m t o m Y T oe . m a t ™~ %o ™
'H toa @ . e*hx dteomy'Ytmmyt eqgomtaot¢tdhRho "3y aft o a ™ TN
~ ” X h hm . ”—\'E'ml .
e e Lefx_tomo o ha_etoe o jee X _TMIT@E o e
o9~ h ™ t heo Y * TEc hohato'e ™ T'Ee % "fe “"ahea®tfhy m e
c o . *mto e . 9 Y*;e*_o“ ch* ch*<a_<0me:<t’“*Egt]m }(Z*ma
0o c h ¢ ™™ - Y ® m e ec*hy “c“ho ¢ ag Y c eh t oc he ® hax ’ e ™ YE
o] e t e ) X e c
“h o E co" o0 e . 9 L mte e S Ee o h L .
co o T e Y b h ¢ ™~h ™t . ¢ h oe ot oc oee 0 " k¥ Ywi'm T g h o = ¢
.mo o : mtotom o} 0 .. m a .o e(mhoto_m*"m )
m o ’ e e Ya S " t = ’ m . h > e e .a ™ ao0g® mcmmo ¥ oec
e xe ho TUE T e T ho TUUE eet apoh O VAT T TG /e U
=N / r o o -~ . ) >
. ety ®=yQotm'ty ao e .a _'<ehzx‘_abdn~{* ’t/o,tao Ut me
c hoh™ T'Ee . g oeth=™ ¢ ct o S et o~ x T Y€ tToEc h oo TR XY




S T I N N ;] "= ys” 1. T c g s~ st s T 1."n

om 0 't“ .m t e m o a c o t'””‘ecteo* g o’“im *Oo’“re.o'm.E“eEeto E x ) t .
co 7t hc ™™ ce hO;Z t t™” .mo a t h ™ t o edh.an ¢ o"t e ¢ t¥ o ae
t h x ~ . S e 0 a . h '“ . t . Y _oe ) ;eomt L. (SO)
~ -~ — -~ -~ o~ -~ -~ ~~
._.h . h t . eo o o c’\d’im’t\pegu’yz(ett* h_‘_Ee(ct_‘_”Tiall_‘a_tch o o}
a Ot o 7™ o oc h Yt e . c ho ~'E c¢ h e om aomt 5
c h c ™ h ™t ™ a m e ? e e h m m h 'E e o) om e h =~
mﬁo . m c . e ,(m o e ) ) t(t%EE* h( ;a"[:qto U mnpo ¢ *chhx“
o] e t e . a éZh"Xt’x ® ™ eYaeeomt 'E a . 7T e 'Ynz cho® ™ a
a T T e o th by @y M " BT mmmh YR e & co; e
~oL ot hTe tma e om0 s cotem ggTem_ .. CaE T e
o~ h m m S h~ % h~" t TEe omt EY o " ¥, x*’a"o teh " g @t c h
e - t ) Ee o T 0 .. e* : . h*m_ m( h E< e .9 _ o e o) .
e t o eoa y eo t h * X ty &0 * T B e oy a ¢ a ho~ e 'Ht o o}
mote o e ate ¥ YEmTx's®  et" @ ohoam_Xa@am h
m Tt oe “c vt S e otoh . c h c*h =t 7 @b mn G
> ” . ~ & D . -~
t h .. eomt 'EY cm 9o t Loy, m . (.mnf‘” aKao toohcp<. (tfao*n(woxm*oeﬂ e”e 0 'Ee” .
Y ¢t eto S ox a (0N o) “e ™ ae : c m 2 . m
¢ "t _T0; . % .- T onh et e Ht'o ¢t m. nf "o "X he mc
'H t eomt 'EQ oetho ™ e © 7 c h mto<a:*"ca;e 2 h™ m nmota
-~ , ~~ . ”, 2 2~ o~ o~ ” r
eth t('*Y (,(e*Y*EO*“ew X .ZE(*?n*mtbﬁf"GYt*c ch*mtxc
c” ¢ et~ 3 mo<c X tmt x 0" v Y o T e YS mooc x tmt x 0"
*x T ox " * h a eeomt s - t ™ o momo* T¢e omt t hoe
"o TE o oac me . ’ " e e . co” 50 °7 . ¥ o h x
0o c t _a Ee . t( h c t . ;. m . h ) tX Et t . o -mo o . .
ec *mo *mco E oN eeom . t . h t x h .Y
1. . h 7o NSc ¢ csmgp Y X ® t e ” e A | ”“ e O’ X 9. o "mTt po
om_ "Y ., ,¢,e" X HAMNO®

2.1xm 5 1@ CPT FmotYsh Spifwo " yanT T ssOunaT
3.0 ho e o . Y ) N OD ": e*ho(eo"* e Ee "s P m(_equ* rHc *m’6\<”"0“ tt*cp; m -
fom * Y X 7EM Y HNANny o

4.7 e _°0 3 f@ @ _" Y He T ctoTo YY momyT @ yetTA cee
*e‘oha’”e*oee0< *'<etmt“oz HAONOH®
61~ h " . 2025

-|mh" M me —_~2 _I
sm m t e t o “ h m 7 ™~ th Y e ™ h o

7o mx “ h mt e eo o] a ® c em o] o X e h m t t ™
s " g **" 5 " xh a e

-lru'uquJ r s A°Jru| ” s 'J " og wooor -lu
j-’ _l L] _l ” 4 ‘J- s n ¢ T g ¢ -t noue - q—] s : . n rg g ° 1‘1- ” L

seeot ™ e Y
s h t h T Ee T Y c h t e Y 6s 10 Y Y tmy ol e a




s~ T '" " gCOGNITIO RERUM ISSN (p) 2412489/ ISSN (e) 2542026 S 11/ 2025
mom X *mt o) o} .. e . . ’O;( . a a o ” L. C*hx<a a
e ” h x 7 e 0. " 0LZX ’\’O,"‘ Y momeg d mt x e o a”h O P~ ~IE® @
0s 10 ch*“o"*t - mthx_txhe a . lxe_c*oe”‘""Ee a . :
L *h~™ T'Ee * 'Y a ho=~e oc ™t YS coh ™ e g o o
Ze a n e * h t )2 t o m o o mmne efm” o *men T € -
X e c ) ~ e e Y T e - " “ t eo - : e s 1
s | 3 Y TY tmy h =~ X o T Ee a ~ a e a c ho = t

h a _ot(h c Y L O; (t*?e< (tocf\HE‘_a:) I‘T‘”étt"z*e:o(h*t(eoot
e h oc h o't t e m h “m ot ) mo * o e a ™ e o e
s x 7 ~Y o tmoy - cC e~ ¢ c h o't h cc ™ P 1h cco e
Momc (e*( cmEh.QtnEn(lbr?v(n_;_?mt o) X C(h( ho“ m X Yh e
a*o_h z*emx Et 0 X _otoh (Z“ m“oOo,<h< Ex ao'x
~ c e " ¢ Y ¢ h ot h cc "™ h *mma ™ th - tm "y - -
momxt’.gn om o’ e e “mmo ¢ h o “ e eo o] m e a 0
o TEe . 3 @

‘A'O; . m "o -~

“ ht h " T Ee * Y c h e YS 0 e t e e * h § e Y3
a h o™ e oc ™t Y - 0" h go efisoge 'Y b kchhood ~ & Y -y

¢ ® e

s h t h T Ee * Y c h t e Y 0s 10 c h "mt ™ Tt m o
mo ¢ * T Ee o) cho™ ™ a m o h a e eomt () ) T v e e a Cm a
¢ oh S Te T A TImTRERT @ g Sy ey my T
m a hteomt e . " e )3 — e . a o ¥ h ™~ 0oa ¥ - m
*e‘ h_t a*o_ h s Ohoe* <m_ Y m<h . p e Y e< omt
emx TEt ¢ Tt Ty Tt Y e a” e mm ™ o ot
eh LT T v ot efeo iy e e e teT g A oy ecoem et
e hx ' e Y 6. 0

.0 e t e e ™ h x ' e YS c¢co 7 ot oh a coe a ™ 0t m
a o ¢, X e c oc¢c ~ a Yt EX e a ™ e S moc o "e t ~Ee
X ‘e L t ) 'Eeo'o : m c c. (eto“ m s 1@ L0 m
. mm ) o e Ya ¥ . Y. YOt m'y ~ o .. ;.2 X T PR 2 c
ht<h* Eeo'o . <e* Y O(_S_IU e . . M N ae h t @
M Cc: P h B — t . TEe o _ . e _oetho ™ hx ao s1 h m_ h~
.o h “ mt ot 3 e m_ o E_o h o pmitt ch“o"‘Y';Ehe_u JTmy _mhott
~ m™aomt o 'Yt T 'Ee o o] ~ t o h ™ h m ~ h ~ t Y NN ()
X . 1(h( n .o com ) mto o 0 co e .Y ht(h*

" to e t m h ~ at o™ 0a e t cheo s ] ame ox @ o § h * " e

=] T < < * LY * < - % < * —— T * * - * © * . T — * *
m YO " oe m c o h ™ a g e a ¥ h “ed mt e omt o "o e o a o
- * * < < ™ - 1 - * + - T
c o ° t c h” “h "tTE®oO a ¢cchofme’ " oe ™ a - 7 ¢ h * h
o ! e eo .o - e - t h ao " ~ ho e mo m
e t a m x e O ¢ hom t = m o m X o] S m e Ty ot a m
c ho c,mm . *Qh oe p*mn‘e_‘ga{m* Ja o o t% h Y ¢ h Lot . s
c to ot ~Ee o) " omt ) c o h > e 0O e hoeo e “ h
cho 'y — e a h o™ e ) “"’”ctﬁ o "ty T et myy”® o 0 "oom ot

131




Y e ’ PR o R e > P ~ ~ Ny "
c h O, e Y a X a m e e O xch YO*

1
m Ze a . an a o - o] -9 e “ h t o S
emx TEt Y 3 t a e a e S e om 'Yt e ™ - t ~'Ee . =

e . a 0" e 'ao._*nl""E‘e'O:;*’Otm(jcho(m.m' e eo o -~ e n

~ o~

. : - .
e (@) m o o} e . 9 h o 'z* mc ‘ox“eh

N e . m mcohmox'”y mte. Y o] e t e . 9 h “mmtho m t

* <

to TE o e h xa "Yte 3S'Ye o c . h ~> meceo.@e "t TEegd §aex éh o g~ e

o h . e . ’ c. Y c . h L O; e e a e YT _oe t ho E m
~ —~ 2 r . e

t ac (0 ] Y momx . mt . 9 . s o t o h . . : nl tnoe* hY__X“'YthhYe

'He ¢ © "oc ™t ¥ 27oN]™ Ot h e . acx TEm eomt EX m e ’ e

e mtho(e*yq) et(c(eE me <e*Y _o'e*t*"e.g xe _ e,

Tt TEeomt EQD s 1 ®

- . e 0 e t ceh . 9 se1l* h %o T%e o *.t’E oBaC “ mMmme .

< 1< * < _ 0t * * e * < * o < * 1 <«

o ¥ omeo ”I’e“@;.:acpo '”"”'; Y 7Y tm oy mtho m °0_mote

< o - < T x ®

t’hoe’“’E
co " " h > =~ e a c - .9 X h o e 5 -t o ) * " eo

* < * < < < e - < ® ] —_—

~ et c h t e - e o ) c h c ™ h™t" a th = %= Q" e o Y he a

6" s o . +’“o_”’toh. h ¢ ctoho e ot e e~ LL o6«

e h ocho't t e . a m o m t ~ a S ox Tx = "™ Y 'He T oot - o~ 7

< © < — * - * - © - * 1 < *
h x o) h x cc c h c™”h™to mcySTEt % Ot m 'Y¥ % tdc e yméd o
c h T h ™ T'Ee x O ao e ™ a X @ ¢c™ > eo ot a t t EX -t o

<
o "e™ y -to” . CT Tt E "He o0 T o c o

* * e x * * - ’ * < * - T ox

*
1
*
*
*

< *

a”"Yb " a 'Y*z . “ e e ”

* < * - -

Y emx TUEt - s be

e o ¥ h ™t a o a X xox°’ e (@) o] e t e o o] mt =~ txm~®™ @

*
*
-
*
*
1

t e~ - - : mm Tx *dyh 8 & 'y'ymc o d e e~ HYy
c h o't meh *c*c ™ h .mg mm hm°d!:_m;xe'é0 mt . 9 ¢ h *h o “ m x T ryh o

* * < < - —_—

m oh o e : m a ""Econf"}q)”%* Ye e "ec” Yn M Y " e " m o m e
c h a h e o e ™ H 032 t . e C a m Ye com c h

A
*

A
*
T

*

T
8

132



>

st "7, 7 ECOGNITIO RERYM ISSN (p) 2412489/ ISSN (e) 2542026 S 11/ 2025

2.7 9% ho ¢ QVTPEX  ge o Yy cepTapyYt e _ho "o L 0 T Pt
H]'IMyCD Zom_“_:’eY‘thJan'Dh<mm

3. " eo _d1 o3 Lo h T e @ o v molmp¥ pmot; e g v ¥ o 7 ~ e
Tme _t . T @ mMcd fom_ T Y o1 os

4.1xm 1 ®" dr .oeo ~ Fo Tos dTYIYI T coto e DPYE®O T OhHoMT ® M
17 as 0T o

5. Damiani G. et alinfluenza Vaccination and Reduced Risk of Stroke: A-Riesidysis of Observational
Studies. 2019.New York: Springer.

61~ h " . 2025

]XA'(A'E"(“ (w"‘*m 1x h~

smm mt et - ("h otoh*e

1o0mx “hmt ee ) a<A*C*e o xe  hm ot ot "X

s " gr ¥ " x h a e

! v ~ S T ” . " x 7] LN ] T ¢ 1y s’

h c c - tm ”~ omt ho h m ¢ h ™ t oheo h xme o e
1 Y Y Y . . . o e . .
Ty ot mot eeo o -~ ®h ™ omoogho* eo e x hyo e"'y Tt OEe . F  a
« . e . “e I T M - . < a «
0 ~o ’ e e e ¥ - t ~'Ee o o ’ 0 e o0 a . m o [0} x " h *
Cf L. . ;. v E . H_ L Mo, .
o} o ’ e e "Ya h cc ™ hmo€e an toothoohe .. ~'YOt m “mt a
R § B nox ! . .. YO Y o .
m h 'E e .a com ™ " mt Ya ¥ ot~ a - m e xm to. o - a o
< - < . —_ — — . . . o
[ e t e “ e ™ e ™ Yo T t e a 0 e o0 a
_c, e. Y . o Hooo -t .. . H_ .
c ho = t h cc ™ C " * ee oom Mot et “mma ™ th
. vt o ) - 0 E.. ® .-
- ¢ eocho - t h cc”~ 3 - Ye e ” m e ’
- — L. — . . . . - . . < «
ot oh e o ™ nh e o o : m o} c ™ to "o s - t ’ c h
a a x e TG e ”m e x 1 omm® eoe o W - she » — h x f
. . c. . . 8 XYE o 2 Le_T o .. O
m o h a ee . 9o - c € 3SH o2 Ft "oedmeEMt 'E o et m t comt
“ « « - — L. o ¥ PR - — « — «
'h*cc S ¢co ;(h . Y ho E otoh*eo h*e'o o'** . .
\A'O; m~o - *
~““_C*e"c* YS 'h*ccz otmfh“e"oe’.““zh *oen"?no”‘oe“*e'*yzyz"ocrho .
m e xm t ot t o ¥ - m t e eo " o ho .
. L2 L b2 . . . B2,
¢ ® e
“ < « . <
t oh e o ™™ h Pt 0 a'y ° - em - ® m e c " e~ e
. . LB LM L Y .me, . 2
® - e omt o - X e” ha™" 'S§ .Jeootm *~ & e ) - t ™~ ’ m a
. . . . A 20 ~epofm = L2 . .
o o . ’ (0} h ~ e t h m o t me o c h c — t >
1 - * < x € o< < > * < < - < < < < <
e - g ¢ ") hmi ¢ 2 a™ ott ol * o a mt o h cc
R 0. . v2 hmi TR : m 9 . . © 10, 2
Influenza |, ¢ © [1Z3 Y, 7Y, tm Y o"e a e " o ™ h“mechomth=
. “ 5 « T . . . <« e
a h h 3% h ™ t h “x 0" am'y ’ o " e .a "He ° a Ya
o ¥ xm "o — e * e t e e a " h 0 a ’ t o a h xm™ @
- < ¢ w . . -

133



h m c h t oheo 0 t h t S _.o’@;' e{orrl’a)*‘hm’ytao a:'oo’ﬁ‘o;

* << - <

t > ’ com " x 0O mé& *° ® aaxmtdaotd I mo - - t

—_— < < < < * <« * < * < * < *

h =~ - tt o ty e . 9 o t h S TE® t gham Te *e Yo T - mto —o

0o e 0o ac t e ¢ ot oh e o ™ nh e o "o -
. ctoee, . L ., @
m Tx e ™ * o T - mot o, ~ e - m T &t - TaEm g
2 v @EM b

’ % J— % * 1 < * <

ot oh e o ™ h e oot .y omjeeS mmaybrh 'Yyt ¥ h ooemtt ht .y ‘it ha o® e t

* % ©

—™* h 5] b "ao0o e . a h =~ - t a ~o0 ' e o o] h x ¢ ~ X ® t (0))

ﬂmth. m oe ‘xem t*. 0t m m t ot ~ m mt o o

< - * x

[0} m t m t € e . 9 mo x mt c h m O ’ e e 'Y

* < < -

ot *;<thtY<mtEot<;<e*Y* “.mo a h m o0 a c
e x t h - h ce . 9 om o’ e e (0}

- * LAY < < * ©

mh Ye Ty tomt?y to " e a ) m® a . og h™*mchomth™e

t -y “'e * t o a . m 9 omo ~ e e omt mt ™ 9 o] t

* < < ® < @ * < . ©

c h m t c h oh ™ ¢ ':“”'h”":“”"eeho’cahmc’bxe;”'yz)ztx oa

c

mc ™ e oht ™ e v ao’ t .M.t “eto’E ohmx ©" o
c

v > ot oh . Y TY tmy o

* - T o< * % —_— —_ < < ot % 1 <

¢ 'Ht o a m to”e tg e " ¢ Y ¢ h.oomtt x ¢ & "ht “coc™ mt h ™t . m
o

c ho —~ t o - 7™ e Ta m t
e

o
3
o

?
et

?
-
x
<}
-
®

(]

M
o
=
o
—-
=

?

?
o
=
o

o h “ e T e "Yhaﬁ‘oﬁ@[’“cemeeo “ e e . a e ” c ho e o ¢ N

* : “t E "o m tHt t*c? ;@0 0 ""o.mo. xmQ xFO _'Mtoh "tYs eomt E
e S momt ~ ~ry ot ot nmgE> "o c JE:
B h . S

o
3
o

-y hex ¢ ¢ Qfc om . S ¢ ¥ e et . m ohoe : m a
g h a e e . Lr) ~ C eme rY rY /\,Y<ter
e o
h

> . % -

m t x Yy *oh E* m ~ et g ot o h ©oomt eteomt

" ma ot h ” e e ™ x - e . "0 S ¢ T 'Emct h
. Y , . _ . Emeth 2.
to T'Ee o * "0 C *meomt

< @ < *

e ™ - t ~'Ee o o Fo R -7 met oo t e oa

LA < < — * T << * = o 3

~ c e " ¢ S -t o Y ’*’Y(ht’EJYomx"'e”"thXEe.a‘omt ? e Y [

- —_ * * % ) - < - < * * < *

134



>

st "7, 7 ECOGNITIO RERYM ISSN (p) 2412489/ ISSN (e) 2542026 S 11/ 2025

o T t e o 0 aaxe t t ™ P t - ot c h “m
—_— < — * e T * * < s —_— * e ke * 1
o ’ e a X > 7 e a [0} o ao’eomt %o T t 'E ot - c
~ | ~ -~ > b ~
c o ’<h_exth tto m_oemre<a<ee<e m o <h t *"0'0 N*hxm
~ ~— ro ~— -~
'h*ccoaT oe* . ) Ot . E .. L. s _h t_0“h<a<e
-~ 1AV Al — r ~—~~ ~—~~
e<mocomt .. a m h*m_oa t oy . o o t< U Y . . om o
mt ~ t m@m’t“’E'@”‘t h o “tE T " e e . 0 h o ™ - c e " ¢
omo ¥ e eo oe t m t c h "ot h =~ - e 'Y ot oh e o ™ nh e
< “ — PR— p p “ p . . . .
"o T e~ h “mma ~® t h “t 'Em 'Yy e to TE o - e * t" x * T Ee
~ &~ 1. . ~ —_~ - ” s
mt h t L. o] . m t L e ecoor o o’e thh oH 0O ot e <|-qc** Y< a L m . a
0 e ™ e Dt(hh";e"m"”‘h e o "o ~ a c " e et ™ a -t me o
p - . . « . . « o < « <
~ i) r - ~~) ~ 4 o ~ ~ ~~
0 ¢} e e Ya* o) e o m t t 'E oco e*t( Ee a .mt*ax 0 a
c m o mco T'FE"o “ e eo — ot h ™ t x h .
S - . E-o - L Y
~ o~ . s P A~ ” ~~ 12 oo~ . - , . N
1 . E; x e SN0 q)Zo hh* @io N h s q)' b o o YY 2(;* o e ’@Ee.ocj)(Y h1x _

~

ZCMWMHM @ O
2.,,0*'*e “Q)QQ)Z‘”'h<"'|h‘:‘q;qq;*z =T\)5)*h eimtll¢5¢h<mc h * t o

T ox o«

e o @Y 7 "t TEMt OHA ™M det NI HHANHOD
3. “ 't o . e o CP. T ”La 'a(xhe(o e:_hoo“mH ﬁtT"wQV: g;_§ tp‘q;)“Yo Ag e;rupq X Y
HYyy m o
4. .0 o“ (.‘q)eq)ze**ex(me*toyn eo<.;tp(\‘(¢(ee.( mc(_t. Htxo o]
T EeYe CTEN_,, Tea gAMHIM ®" NI HAMy D
5. xh o} ORI ODY “oc h"o am o. " PpY Cicp{’dxp c em o] e oha®™g 0o e e
CYOH ™M™ &
6 1x — _ TE2025 . )
1x h e'x .. X ts. h ex
et h L. ch(co ) t( E_ ‘<q)h e
lJomx ™ " hmt e eo 0 a ® c em ) o e hm @ t ™
s " g ** " 5 " xh a e
rr ¢ ” s ” r r r ” ’ ] ~
P L ¢c 111 s ¢ o, ¢ oL . . ]
= L I ~ 7 v ‘ n o r ’ L]
s s . 11 X ¢ s .
seeot”™ @ Y
tmt * t 'E h *mma ™ t h Ot my omo ¥ e e omt X e c o e h
m m t a . X mc o h tma e o S m ¢ c o : h x O™ om Y ®
a 9" e Ta . % h(tx *WmnO("'*Mmtnx‘@z("eg t 'Ee x O o 'ohao
et em e . 9 : coom 3 e” hx ° "1 eotfao h:& tmeyzs® TQ
c ™ h ™ m ac ™t : m 0 o} T T em ™ ¥ cto o~ m c : - t = m
ommt ™ e o — e com e ™ h x o (0))
< T0O; L L . m 7o " Y
“<'<t tiﬁe ’Ye(h“e ’Ym*mt<a Zm*ac t*,<m_ ’Yh<
® e o o hmt .y " *c¢ct” e 'YI mcoh't e~ vy

135



S L e L L B I S s T 1."n
¢ ® e
- o< < . <
J"*eo*ohmth”‘ _"’_ “*7 mcoh t ™ ch("oA’*Yh ’*“’O{’O‘to'*onﬂprﬁ_.
momto'Ye*’Omcohtma(e”‘q) ¢ choC<mm< th(e'hoﬂo_ X m o h
'Haoc*oe""\’Ee . . . ooy.m . e”"hx *Z to "_t*ﬂ*
h L X ’\* hx O"x O h™ %ot x . extpTIu)r(nexe Zr’@*t@b””'t"?ﬁ‘:EeZOT(*h ’He,%m_h
” x’(e*< omo (eeomt(w ‘xe_e*oe*hoﬂ”‘e*’Y <."e X m c
e*,<e*< Ty oct*a* "C** th(e*hO“OVeo'o choe<mm*‘
'H“<_t*“eomt* “ommt”’eo“"‘(e*’Y com"“( e""hx o_q)
Lmeone""Y ,"‘mt’E
M D I_o""E H<'<t”‘t*ﬂe0m e(hﬂeocn m mt a . ”""”‘ct”‘e*
C'e momto*t X m*ac”“t*,(m_o'o . c"’h"‘m*ac”‘t*,(m_
h = e o m a 7 X 0 *x o " e a t ohao?’ e a
- . < . < < - < . < . < . <
~ mc o h tl-[n'a*(ednoc":‘mo . X m "o L Yo c h . "mo h .. eo ot . T 'Ee o o
m'ac’“t*,(m_ow "‘_t*“eomt*z ,to mochono’""'(tm’Y x,"’
"'ht(h**"’Eeoto °"""‘<e*'y* x“<’“*,<e*<a _oe(;(eth”'c**
) _ho"*(p
H® _ ag~ b~ moac~t - m " em
I_<'x"\’Yhe . th<e*hoH . lohap;[ﬁh‘om*zxm”tbm-*nl_.mmm:a
o ;. m_o e’“'hx . X o cC t e 79 mcoh tma e o 0ta<,”'<
h . t a” ) ® 7" e . YS ,t*o xx_h"o ) (“e"’Et“ "‘e""x m e om' o 6¢c “h " m a
T to mﬂommt“o co'Ho"'Y<t mcohtma<e”'a mo noh " e 'Yt 'E o e
uommt”’e”’ﬁ"‘*ﬁ”’t’Em’Y ’”’< com"< *et<em*“e 3~0)AH(D
o ¢ 7 ye . cm 70 'Ha o ¢ o0 e ™ T Ee o) " _toho
] 7 . eo ohmt“’” mechﬁ:cgée”‘.@t mHy o c . oe ™ T Ee a e " ch 1y .
; . Yt T'Ee omt E ¢ - . (o) _m 9o o o ;<m_‘ Y c o ° o t o “_”' . a
ch"'_tx ) m e T 0t 'xc(h'“_t*“‘C"O m‘ac"txi(m_o'o
co "™ 'Y x ho .. e E “m”“‘hh* ”’(”;(e’B'Eeoo mht* t a ™ oF¢ . ._OZ to 'Y“ -
ohr"e* a ~ . mt h mmx @
no S to” *mm"<"o“"e*'y
~'Y o c. e . xe__ ¢, oe ™ T 'Ee o o momt o ‘Ye . Y ¢ ° . X mc o h
e~ "~ _~h % "T'geomjt] wgy) Th " :eo o h tar~
c ho* = X pB tyom t7 te 0o ¥ “mT_ " 'Y ch
m'a(h(e*< ”ht(h**’“’Eeoto '*“"<e*'y* ;’“mtot. " .9
T o9 a ;. om L. e " "* ho . ox ho . ¢ E _oh t o T 3
fHT, _tho_~"h" o b= Y ¢~ .100
L x TUEt ~ ot Ht 9o . mm ’“( "o 3 e o c o o T YOt oc h . ® . ’“*
. o ¢ e*t"E°mctC(Cg:E mcohtma e~ e ™ hx “a @
T 705 e
_xe_c*oe*ho“‘”e*< “<'<t‘"t*~e0m e<h“eom m*mt(a
<°*e0+ohmt~’“a*z ot’“*1’“‘tm'y ) mo o mt(c(e’E'O
Lct*a""\’Eeo( “"“*ao°<mmt”*‘ m*ac’“t**;<"‘rm_~_o'mc0*r110”:‘cm’“tl
'H“<_t*“eom h('x""ye** “exth<ee*3 choe(mmohz co“.'
.o0etho TE momto'Ye*'Y C'(_ *o’“’(e mt~t E e(otA‘a"\‘aom
mo c h o .0 > " . e Y t h R h o .0 ;eo0 o ~chh<oa@<emarm" Z“ -;'Y“OA'YtC'E
c(h(xtoa’“(e*'y* _ohh<_t*ho~*t’E e“'hx *(D




3 A 2

s " '"__ " ZCOGNITIO RERWYM ISSN (p) 2412489/ ISSN (e) 2542026 S 11/ 2025

(_c*mo_ *mco E'o~ eeom *t‘h t x h .Y
1.se o0 5 e d . D x o "o Y e h o 10l TP®Y "X S tWatn g
2.x" m (0) O X h m e - s ¢ dh ¢ ee ""a”""*"‘cht"me oh
T o T 1MedY T O
3-._. toeoﬁ O] () e*mt<a co 'oto“ -[*‘*m(c“oyh thnf\a*<aeco*wm“_
TL,t hTtxh "y HaAaMp ®
4t 7L S0 O Lo o L M T o0y, o Mo ohR Y spay,

PO SENI WHGESE XG8Y {dGFyRFENRA 2F aSladNBYSyds t Keahrz
QdZNBLISIY | SFNI W2dNYIEs mMdbde d
61xh*™e ®BHPH, X

"™ a Y e o “ a a
da e OY smm m t e t - “ho c TYy™ toh
" x h a em oam x"° *ch metm e e X e h m t t a e
s " g ¥ v 'xh_a<e
rJq -lnn ” 11"”5, " [« J-I”S’ n on
_ - [ [ — —_
seeot ™ e Y
]~ ee o * o h com Y'oe m e h e h o To cm
S I, ©.27 0" omY Tixgiee 2@ EThxT eomt g o th
. t<a 0o .0 . cm*g*z;<mc_oomhormt‘_h);q>x Lta<<tkm<th
“m¢c homth™e e e omtt e h oh ™ - t e . 9 h *mmt ho m t 0
6_s. 00X m_eThoa T e T _te @dmiy ¢ 4f100
ot h o’ eomt Q@ ~ c h m m Y
» ~ r ~ % -~ ~ ’ S
L0 ,<h . Ltmy e)io*Eto*o *ra@r*na"E*e Zneoc'oo’n_oc’br:’_go a e
h mmthommt“ *a<ot o~ x 0O Ht*o or*oz L O; Y'<e<t
“mma ®thy m™ Qthm a e e . a t o . B - e omt S t "
t t h o e S - t > ’ oac 7 m e mt h ™t .
co“< <e,<m . “a< t< Emt“ 0. _ S s € s cm*ooo h
h e (ma_xh*e*we*'ext('h*ho~ e e o0 aXx L <‘¢*(O <cmc(;“”eet*oY e
"o ™ omho e o) X e ¢ o0e ™ TEe o) m 90 " o ()]
S H o Ty
e hoh™ t e h "mmt ho m t oy ] t m 'Y ¢cm 7 T th
* X m m m h ~ 0 “ ¢ “ h h ™
tome, g m_o 0o me _thT @ STOFe, 4TF oY e hwanT
h“mmtho m t -y m 90 “ h a ™ ot h ~ ¢ Y .0 ac
’.‘h hm m r c r- -mmﬁ mﬁh r
c.eThoea e hT_teomt 6151545 1 0e, Y Im Te ma T Y o
0o acx 7T Em e o OR/® O IYOt mmy ¢ d a h”"aonZo+Aeenmthxx13xhC ko)
e h o x T e Y mx FOA t o co mh ~ e e 0O m oetho
" S YR h oz ettt oL cemT. T el
ohto hoet ™ T'Fe o o h omth” t o a o ¥  he o ) & o h “ e m
Eeo, _°h I o, omwn yheo o @oh e m

137



” n = " r ~ r 1] "
s s ] ] Je‘ LJ ] s 1~ . CL Z s s s 1~ n
h =~ 2 e e omt m actoao R m ™ " mt 'H t e o
a . to LY o e Mo b o Te oL LT R
10 o h thz 3;*t ot h Y Yn Y( tm 'Yy o e o . e *Z' _10 <t 9 h a m ¢ *h e( y
mo‘mt~<eeoax L eon<e*oz comh< mt“oa m*mt<a t
Z X e c oenﬂ "”rrEmt.rDo m t (0] 1 e t : m m m 0 “ e Y ¢ h
co *'o"h(eeomtE c o 90 ZO“ee(*o"Yoo'HaeQ'to*;(
c h “"h*"mc¢co o e eomt et h ~ t e o o) o ° ° m t Y
c ) h ) a ) e e a . e ot . c a omo . h ) a ) e e YMe *wmmﬁ‘_‘_o ooh' *e ;H\fn .
e t . m o o o ° ~° m t Y e ™ co ® e )
— i ”
X <mt" xr[]t"aeo_ e ;oom .90 m t x c. . S . ot o h 7 a
e h o o ) Zo tm "~ g “"mht "mmom t hyo m t Yy c h Z‘ M e " ¢ AOYGO]M T 'Ee m ¢
h*mmt hopem*tc h* a h ¥ o 7 efUE_° "¢/ WstH& Y. TEYO" Y m Ty °
® cmhm Zn T e ¢ © en" h™mem.t h o m t “ 3 c h "mt ~ Zo"h'Y’o"'e n mo ¥ o
h mmthowmt“ S e c h . a . h ¥ e ) He . ) c t . ;(m_o ) c h X c .
co'Y"‘eZoh ~ B nzf‘h Zx:)e c oer]“h“"r‘Eentbnz*mh a hxzoc:)ﬁ'“hrﬁt'eo
-~ - | ~~ -~
c h o't L (@) Q’lrpthommt“ o] m e . Hce . ) c t L . a c h . c o
X m . ’\* . “ 0" . . bdn g " " e ? o r(nnh ’E* Ipb“ cmh“aac(thog o'H c h mm YS X m X
beh  Te g m_. . T_tokh . bhE oxmOT " O%e _leo@eI TESCH
c o h > ° e o o e o [0} ao Y “omth Yy t h * e mx -
o hx ' * 0O" m h T o et o.M e e Y ao Y e~ch a h 5
mt h ,mmo o h Zormm' t"heo*mmm<*tm Zo*x‘[e _ ¢ o en” :‘*Eit. 0 h S mcomo ¥ mt
h * mmt ofrem™tc hx a h ¥ c h a emthx ™ T'Ee * 'Y ® m o h Y m e
a - : m 'He ¢ T Tt T ofhx&eg:om” TFe .r]:)rp’*'éd"EhIxa’ olem ¥ o
. o] h e Y * c o —Yheo - c h mt m P o hh ™ "menh f";mn omt nh™o "y onojm
e .. h o h 'T[“e* tc*h 'Ya h 5 m . e h o a x h . t ot Z{h ) xet**;q<%m20 '(_04 ¢
{ xe € _oef T'Eeco T o " e e €t h ma abhEYD " c¢ch mm Y m a'E I
mthot ™ oe'e’Yy moactoao c ~o a m e ¥ h x t
o h “ e om0 ome o Y a e e 'Y ¢ o ° e Y P Te ™
omt h o o] e e o e m actoao a o’ t o] e "t 'E c o
mt ™ eo am?y e”~ ochom?®™ 5 ® t m 0 e h ocm 9 “ t h
0" x t !'{a5“§'){tK a e”mto y” h a 'Yy h”mma™th ~ tm "y
h*mmtho m t o 3 m c o - ot ~ a h“mchdmta~ e e enaonnf t o ¢
<.‘< *_o ¥ h *t eH*< *h “*oe ;S’ 0 'Eeo c h . co ) om 'EY ;to X t .
c o ® -,-[Zego o " e ”n"qpoa"‘et ‘Ee o e "He ~ ¢cm X t h t ® t
o} e X a X c ) h . o) c h . e _o “mmttmo'momzt . ;t0' X He?cho
0meo'|~<’”ecpt ooym L *mm"\< ? oﬁ"e . Y "“"* e eo _ X com’“< "X
m o x O e*m ™ °x aomt E ™ xt “a ™ ¥ o T ’ h o x O ac
otoh . “ t hoex:t -~ * 4 e~ * o mo g% ™ xe " "VYe yogn T T o
e *ch ™ -~ e e ™ co m e o S o] [ h5_£rrtln h e e 5 e ™™m t o Jyn"o
e” 90" YWY §VMTIMMbte fit ecoe~eme ™ Y mec thom_ oc §PwtO
" h x a to" . e hcoh XXt a c o X e T Ote cho o e
L h oe L. . *mo ;eom o ho . S L h . t ) e o L eom o h o
a I - oot t mt eex 0O - 'Ha o ¢ oe™ T Ee o h *m¢c o
c h hoet™ T'Ee ojgo t a m t ee ™ Y - mo @ ~ T 'Ee o c o e

138



>

st "7, 7 ECOGNITIO RERYM ISSN (p) 2412489/ ISSN (e) 2542026 S 11/ 2025

h X 7 h o - g e od c o R o m*oxott e oa'™ e 0 oc ho "Yto y Y
CLO e ST _etom. o eTmtoyt o b Ay T
X t . m t L m o a hynﬂc . _othha< S E*eao<a__O'rY . mcc . 'Go*el” q? . m ) e 0 a

oh oaomoa MpCD

S c ~ c¢cm Y h*mchomth™e e ™ c h x “MXTAl2 - c m e "t

cm 70 e h o h o . m a h *mmtho m t 0 a t . e 9

* < - 1 * T < * © - - < T < * < *
ocCc o e . t . EE(e ea.*a *m<d1ho . a a* . o] X P e L. oe : o] :

c o homt_onoa}_xnpmh m<tthpch< . (ee Y mmoG* C*Y X t

omo ~ e e o [0} .o “a™htoa e ™ 9o Yt m oy m o e o o ¥ ~

® - e omt - Xt a "~ o) h * mt H - o — t YOOTY to
. ] ¢ c h ) m t . Y(t m o ow e o h c o L ) e ,<m )
ac x T Em eomt EX e e a ™t T'Ee om t E c h ~ t e o
cho Y —T'YO" " m 'Y 'Eeo ¢ m~"~ h mpaomt ot och ® —~ e Y h m
27 ot e ™ m — e Y o T 'Ee o ) o "h™*mt™ 3 <c¢h : a o 7
m t h P tm "y ch a hCe om o x Mit ed&8m. Toecodoydp ¢ Oeeo 0
h " mmt ho m t - co B e YS h ”"mmt ho m t - e “mt ho e Y
mo 1S 1d
h x ) e L. h L Yh YOt m Yy e . Y0 L. h mc h omt h e ) e e

o TE” emt o a cch *° ~7% hecZ" ot o nh e ® ma SEc h: tom t ~ ~ry ot m
e D t ) Ee x O ' ) h X . h L. . a . ) e L. S c ho o]
mm ™ "o *~ e e om t — " * h -~ "’ﬁﬁpa“g’n tx'E "h *tm ¢

"o " o T'Ee o o] 7Y th ™myt % ¢p o 0 o ™ e 'E mm¢chEe ™ ay: -~ 8 h > —

h Ly, X mx .mt ox ot T 0 E Y . h o 'Yteomt 'E ¢cho 0 L&Yt

o T a 'y > eo och " e .t ychoHo’a 3y "o oehyQnt

ma(hmte*_ommz(e(o"(ao”zx(ttEe h x (e*Yh(;* . e . o)

;e Y .0 " h mt M C .t o

” . . . [0} . o~ R P ~ . ~ . A &~ ~
X DL e L. h .. . T t T h:o_ X 00 1t0 X p yi: .
m h ~en<16 . 'O'ohoh .al-[M”;:hg(@”an*mho e - *m 50 ° e..h< ‘mm . (Q' 0
e “ h x ’ e h - h 0 .o B m t o) ~ e . e ” . omc h
< * (== < L — T < © - - - * - *
% o0 T “tem x t @ t - " “teo m m t a . m Y™ ¢ h ca h 3

~ Xt a Yy oty -. ¢ hmcfohmo™@Eet. x et he® 6 7o T 'Eod e e o0 ax c

h * e s e o o tm -y *h a e a h o-* th / BHEMo oa o ’ & " *So

e * h x ' e Y oo h*~ e ™ ¢ h ~ t Y U och ® ~Y tmy e~ 0
hx* .55 t~ t oe 7abd e™ eomyy®s : teo™ hex ’ @ % pyym e

c h o~ ) a h '“ . t . Y : m¢t o x ¢cxm ) tm "y . ) L. X 3y eo a o

com o T'E X o e ) m o) m - c .t Otm 'y ¢ T™e h o Tt EY

aeo 9 7 om h m*t efr omamc x “e'Em e o h “mmtho m t o] ;”"mto

e .. h o o] . ;<m . a . c h X ‘e " a X X co h ) Y tm"Yy e

o7 x O _a com ) o t( Ee o m t Ya* o . e Y X X . -co

th*mtmo“ YO*< Hto'o c ho C(mm 0 m¢t o *mco E'x(tht

c m o meco T 'E"o “ e eo ot h ™ t x h .
S - . E o, . L Y
1. =~ - " e . " “edf x :p t 'E h * e - x t 'Em 'YY h ocm 50 o

¢:dY 1 _" s 3 HAHMOD
2.x7 7 e Jften 1TPY ecm g9 T th YY cix@Y oM paMp @Y | h 7o

J— * * *

139



R R R . N R A s s " 1."n
3.x_ Toxmo ~ I ® J oy 7~ ho”eohoy ™ lc@ "op” td: @Y " Jtgc ho mon
e oha3y HAMT D
4. . x (e_oﬂ:o ,,hq()a(q)e . co” 907 . . 7*”"eomt*_( . ’“(’
m _th” d KK vxtle'bm"*eo‘:'hdm:\ci' *9cﬂ>nucbgb¢ﬂﬂoah@“‘_0““ o))
6" T a e 0025
‘xh”‘a"‘”‘<n soa(t . X h
uh(co""‘“"‘t( —E - ("h .\'|"‘oem7c"t‘”‘t"\’Ee(o"w* e“em*"
7o mx *hmtﬁ(ee . a<°*'({;*he_rr;a_‘_*emmxte"*e"nv h*na*<te<*t h
s "9 %" 5 7 xnh a e
S I L I x ] " .sY L A - - B
seeot*C*'Y
He<ﬁamm*t"y<tm’yo"eom . “<°x'*3 ch*,*e ’(tm_om
a h ¢ ~""%o0o 7" e 3y ch “mt* TNYO" mo %o omtho e
a0’<t ¥ t'EH “"'eo '*ho . a mc<_thoa c”to'<eoﬁzﬁ
Ne‘a”'e‘< X’("’th'Y moYC a(’”x n*hxme a”h*hc(z'noc*a*h"t
com’“<Ax'O’*a h ~ .t a ””_t<h*’”"\'Eeom ce —aoe *’“1
'h*ccoacp J]"ee”™ Yy mt~*t EY h‘mma‘th*"‘<t 'Ht,, o"’“(ot'm*_'@Za
.o “h * mt 3 - t"“_’hwtcxo;"(r,n‘_h( ’o*“h‘“o(’t"E . ’ . 'o"eow_‘“i_c*e
'H“<_t*“eoro *emthxa<et’” c(h“*;eom chol*"\’“_t* *Z
ce _~aoe ((om"o’e(e*mx°(t<mq3
""O;<”.< m’“o“”'
ce(naoewe'O(ZZh“"h”cc S “‘“_C*e‘“ ¢ YS ¢ ho ‘*"‘“__t*_"‘ S o
C <’:‘<e*<
_e  _aoe 'YX . "* ﬁomcc’Ht"o(e*m“h 'E‘« eo 9y e ¢, o0eeo
2 h~ t(h*'x'O"‘<<m’Y coh”"<e*<a ’“’“'E“<o’“ X *et<hmt*c
ch*_t*_cze*cw(:yial’\'y(tm'y e chomto Tomot a y eo . cot e
.o T ee . a ¢m<a*heom oh'”'e*'”'e** Ah”“oooh”’e<e*’y o
a mto mh("* ch . e ma hteomt °<t<m 3 _ 0 T o t B
a<°*c*em_o( . mo g ~ TEe 0 e” . e O
“tio"‘o' . Y *‘_*c'*ﬁt*ot'“(e<c'ey< _aoe X ® . t L. co’“* Ht .0
fr_t _h ~ TFEe .a _ o ¥ xStreptococcu¥a pneumdhiad cYeOt m @Yo HaemophiluZ
influenzagt . ¢~ 06 Staphjlécdacéusureusp h  °  hxme .o * eto 7
h mec h Mt oehge ot = T'ge . . hxm 6. . 0% ’“°<eo~*t12<mx.n§.a‘w
'h*q:pc""e‘<_(.;*'yao"t choe*_“t'E" ’“(' L ‘“mc*h‘“e*oe
t ¢ ;eo Z;“oc'<°’?'Eee.oa cxt a @

140



>

st "7, 7 ECOGNITIO RERYM ISSN (p) 2412489/ ISSN (e) 2542026 S 11/ 2025

Healthy lung Pneumonia

Fluid in the alveoli

Inflamed bronchiole

Normal bronchiole

— h ~ h ~ ¢ h m h h im ‘
_° B M cc . Lnamo o heecoctao e h Tyt zer QO Mo
4 & . ’ ’ P ~ o™ p ~
m< . mc omo c< <ehm*.,e.x“Ot"E* h x m3e x_(gtcoeh( "Yo,e *m@o chot(_ .
h m m h X h m “hh~ h ' Cm~. Am h m n| -
c Lo t X . o} t 0 a om ce otal_ox| eeUbitho o 0 St B Ht o e
h“mchomth™e e e . m e e ™ h s> h c c mo - %~ ttoh"’;\‘eoocl
o t h ~ T'Ee o « eh x ma oceo h oo t a h ¢~ t ~Ee . "He t
X i ~ = ) m —~m T - g~ . . h
a —0 C* * € cux t—( * n oe<me © a*<t3 e*( ra—* 0¢ A oa< to T 0 z
h a e eo om’“”""""'Y t a mte . m m t a e . a a x e t
o t h * T Ee o) c ™ to e o (’); * m o ceomuaohocecd {He
o t h © TEe " 'Y~ " m ¢ o dgpp*eh X 'yttm 'y mt h a t T'Ee . a t : e
~ t ™ T'Ee o o) m g0 7~
TetileL . LT _e.eT &, Mo chtot o homee Yy 3T _c e, Y ¢
c h o % h t - t mth ™t : m o e ™o e c - * t h : m
t o E_ho< ot . h <t ty ) o] . '(< D e X ;e ';h“tc<coEeeoomm e“e 7
h ~ - t Y m Y T ee . o9 Sm “h c c ohax mee. 5 Sa ote” o t h -
oy 7 t : h x cc . mo o 0 h m “ 3 ""o;e"' "YYaa T~ e
I ~ 4 w o~y > ’ = — .
oe c h a<hz hoe:)* Eencolnx Tmaoiiuz m(phq,eg*’<m_*a.
aaxeo " c t e . a momt o ‘Ye Ya o 7C ™ t ¢ e ™. e b’Yaataa'w e’ tt ot
0o ce” Hhox 77 eyt 73 t o e” 7 aeo ¢ t "o. t g a hm Ye 0 ¢
me . e . : mt ot m x L. ) h _cc . cC ocC X YG* . .
c e aoe o - a o ¥ h ™~ oa ¥ - c e ™ ¢ Y ¢ h ot h c
mth ™t co * o h Ef I e€®h 'Yaxem “xgegc'e” ¢ c ho't
c m o mco 'E"o “ e eo — ot h ™ t x h .
0 - . E o, - L Y
1- r 0 h 0 [« q) ”rquZ ne.r. X0 e er.q) -I'r(p »2_ e v '.‘Yq),\ l ) rﬁ'.é ] \mm I\\ 4
2022.
7w . ” . -~ . R ~ - ~
2. "Tte e o 0 L 0riadxéoche 057 U @YSPNT T hT 5 wn
= » -~ ~ » - . -~ X IO -~
3. o7 ho | @ ®r _eohece T X Pxr Y b oh a ee .

141



s s |17 o« ] "7 ] s J,,"e CL " s” "osf s J""I’]
<;<e.*o@gu Y ('*(.;*em_o< *eloha c,o0eeo '<etthoz
4, 17 hmm o yop AR Y @ tTeh Ftxh oy ot hy pyampd 6 to ch
Y . c o0 e e Y - 0 t h * o ~ e Y o h ~ eoo¥h~ 0
” -~ ” ” o~ r -~ A
5. ) e o (0} PSS _._t. <xt h"bEe (pn o oph o m . (_t me - o(tmt kb X X“hEEi oy
. _®&_ 7" XZ HNHOO®
G‘Xh”‘a*:2025 S
1Y cwMmc
X ao - s ~E ]’ xan”
h CO’.‘& fvt P
10 m x “ hmt e e o0 0 a ® C em o] o] X e h m t t
® s g9 *F*" 35 " xh a
= r > ooy ” 4 N ¢ r > L PR )
S ] ] ._.J””L .IL J__S“ . ._.”J‘e N v 1
seeot ™ e Y
Cmt ™~ t E h “mma™® th - tm*y ho T'E ¢ —~ "o "ot h ~ ¢ o
gh o e m 7 ° ha~to o o se ™ T h x Otm 'y a 9™ e a ®
o " a e L <mt" . *aaxeexo m*mt<axz te_.:)( l_o’ﬁ\*ae*g;
oze O m'i'of\ me ¢)
<O, L. M T 7Y
c —~ "o T ot h * ¢ Y h "y - : e ) gh o e : m
° ha™to o YS h - ~ t* e YO
¢ ® e
hoe*;<m L '(ha t o ch('mt ) YOt m o o o~
2~ h~ t h TxTOt ANWEeY . a t : e a y h c - m o ’ €
a ® * a eto "eo - e " mtx QO th T ox t " oco Te 4
< h — < < < 1 < * < 1 < < <
_otoh 9 omo‘o< a(mto Tegra a((te(ce< ) o*<e1> ‘(dn g*"Yh Y
c ho m go T o e ayPpt v ” m t e m “ h e ’ h a e
a ° ¢ em o c h ~ t R o " *h' 'y m o a x h ~ > e e o0 ax
. tho‘*,<m_oax <anmt“w'o(p
JoTe A T om0y e D70 ot hTe
con Te o Y FeQUT o0 d e T omgToa ;om0 o T 0 "o
) ® m t e ” o h e a d 7 9 ® m t m Y eo m m o
.o — e Y o & t® b~ MEmMit 35 mo S oh ~ e m o) "
oacoe e to (0]
meo e 'H t c —~"o T ot h ~ ¢ Y
~ ~ 7 ~ -~ -~
ﬂuhot*hoﬁomc -[*mte“ Eee*m< . h ot . a< . toho“ .
a hog h X TYe ! ootto T
ﬂ” aaxeoao X ’“-[*ehoxh'@"'”"*’:* o c. Y _’“( t o eo o . o xao h ~ 7 E
4 mooem f T rxEhxeGE e ehoy Toe T 7T h gm0

142



>

st "7, 7 ECOGNITIO RERYM ISSN (p) 2412489/ ISSN (e) 2542026 S 11/ 2025

1 h o . 1:["“LH3X,_\'YC* 'chﬁze‘rarao.p ) o ) . c o o eom
ho,oe e, v _Te L0
~ ~ r ~— ~
uo— € Y * —_— *e* ’<m—0< € ’<e*<
—~ 2 -~ r r 4 -~ B . 3
L o* ot<h c* Y ch*a(e Y<tm Y ch* h *Y, ecmgh*ol"loe
'H - ax ¥y m * o h e . “toc : m ® h a ™t t 5 e h o
X a e E’ e (@) x Ty ’ —~x 7 e Y omec ™~ T t —'Ee o) chowy —
’ h ~ ¢ t m 0 e ™ e c ~"™0" "hoat™ tho* to -
< < @ * T < —_— < T < * < < * < < * ek - < L
- —_— , —_—
i e*a . - O,(“ o) ch(*ax (mtn ch*a<e<e* Y c(
gh o e : m o) ® ha™®to "o Y ’“’Y tm "y 0o "ao’eomt E m o h
. p . < “ “ p “ —
~y - - . - “ ” — —

'h Y . o . Ot . . h . eeo chot*“oﬂomc_x“* IY(;* Ee o
—~ a ootto chomo*mt x Ot . - e O to m e o : t
~ N ~— 7 ~ " ~
Homc *t< Eeo'o choc‘mm . xm_oh(e* h('<e<h c. .
’ — T — ~ ’ -~ , . -, —~ - —

c ho YH (e*m o} .. e* Y mt eoN*trmt\h(<e Mo*mm‘t E£o~ _*0"

- t e X e c (0))
\hoa< to'o > c< 0* ot(h c* Y co “o Y(t xa(e E *t
. ’<e* Y O X '0 h 1y ch*ho e 0 a X *0 o'* ’<m_oax “0
e o % 5o aomt 'E ° T t TIEFa®ed T 'Becog” 'ETO teéh oY ® omec ™ 7
< . * 2 - *
omo ~ e e o “ "’ eo c h - : e c " e et o m c o ’ e e o
< - . p ‘ - . - - «
ch<c h t a o *a o] h o a y 'h Y . ) ,<e*< e< t o E_
t(h c X eo _Cod&oe ELTY, tH‘h‘«mton (0}
~— * r r- ~ ”) —~ -~ ~ r
. ) x 0O *a e ,*a a H‘ . t o a c< 0* ot(h c** YH
uom . _th c ho c . x h e O <tm mtom_o< X X <e)
h m m mmt ~ - h “h tx T m m t ba’
choe, ° . . ° eo T, a, _hoe M __ Ye, mapmt oand
L .0 o ; m_o o h “eo"<m*Yz,to mc omo mtﬁx<t x a
*t< Eeo< mo oh e(e*< c o o] *t< Eeofo h< X Et t c
o mt ~ - - h x O a ® m t c h h o e o) - t oho (0]
<to*_ choﬁ( <e* Y
Hho c . " x h . ) h ’Y'< ’“< ;. Y . -co e YOt m Y . L. ’ . “ ccC
. -~ -~ —~ . + . i T 4 >
<ac(h t x h L e o 'h@g“_@ choted quﬂ’ﬁ"Egaoj‘frE{t(xE oy X
~—~~ r - ~ ~ r o ~ L
L eQMFf Mho C . xh ¢ ¢ e o X ;*t - t E *maom*tno* Ye<*< EE"X@*
h -~ . —~ ~ hm ~ N ~
C 0 . a _ee . a‘to c o ot< c . L O; Ot t _
o " m t m c —~"o “oa Y ct o X m - - t t h ~ ¢ t
- ¢ w . s < < * * . < < < . *
c ho C(mm b
R © S
~ "o "ot h ~ ¢ Y Y Y tmiy o ’Ho _te ae .aa t o " o a -
- < x < * o % - 1 * < - <
ol -~ L e N o r -~
<ha t o O,, S o] O *a *ho *a mc(_thoa t<h c<~
ocoac me o t h * ¢ mcomo¥mt X t eoha~" ™ ¢ o % a
— < — ® < PR - < x + x
X > h O N -~y h m m ~
Jre_e, ., _°°, , chororrie TG M@ ..
7w 4 ~ —~ . ~ ~ &~ ,
*a o] h 0o a Yy *mco E o“ e*< L e 9 'h Y L.
m o h a e eo ° ha*to o s oA ° e YO a c h ho® e
“ < < ® < < * x * <
c m o mco T E"o “ e eo -t h ~ txh .Y
€ * [— * - @ * <
g ’ , . —~ —~ ] i o~ ’ -~
Loxe® hE sd {@ 1h'y T moe h a eceoTo  JHorpyhntTocToN e DT
~—~~ ~ < purugy . ~ r
2. X *_0“ s @ 10X « ‘hOGO“ € c(-s._.c5 CDY* (_*CO‘IG‘,JW* tCZ \HI*IMQ:)—@h
¢ 7 ~"'m h - - "Yh ™ o ~ h ~
3. 0 TE. . ®3 10 a t ., s 4 _ha*togToupy YhT _gc” rhy y-
4. x” Te 0o To Y T Pt b T PY 0TI YS T @ HAMT O

143



S N

. 1-"n
5. World Health Organization (WHO). Mud therapy in dermatology: review and recommendations.
Geneva, 2021.

6 X - a9 2025 s @

J— &

1« c09z
. ” S - = — -
X 9 a a o X .. 9
t * h c h co® ®c ™tto TOE “ m “oh
€« P < - < T o7 < < ©
omx " " hmt e eo o - em o o X e
1 . . . . c, _°, -
.. h ™t~ 7™ hh
”
x h a(e*mt e 3 s
- J ” - rn’J J ¢ s JruJY S’ — n =y
R A - . e L Loe ” w L e 7
seeot”™ @ Y
¢ mt =t E h *mmaoth e ome o e c ™ to o "o : m
uomc <e*<aq)Hho e . *hou e <to,e . a<3 e* a
~ N ~ -~ kol -~ r —~
~omc *t( Eeo'o choc(mm b ._.0 1Mh . (th h o E
”<'<e<h’”t*“e 2 ”xto*aaxee.o ~~0A<~~e*m¢
h O!<" < m 0" Y
omec ™ 7T e T omtho omec ™ 7T e T ohoe m o
“ < . < < “ « . < « —_
*aaxee . ot“<t'|'t e<“ Yh<'<e<h c \

MukhammedovaZuleikhaRejepovna
Senior Lecturer at the Department of Pathologiehl/siology
State Medical University of Turkmenistan named after Myrat Garryev

Turkmenistan, Ashgabat

ACUTE AND CHRONIC INFLAMMATION: PATHOPHYSIOLOGICAL DIFFERENCES

Abstract
The article discusses the main pathophysiological differences between acutbranicdnflammation.
It analyzes cellular mechanisms, mediators, vascular reactions, and outcomes of the inflammatory process.
The role of chronic inflammation in the development of degenerative and autoimmune diseases is
emphasized.

Keywords:
inflammation; acute inflammation; chronic inflammation; cytokines;
immuneresponsetissueregeneration
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PATHOPHYSIOLOGY OF THE KIDNEYS

Abstract
The article discusses the main mechanisms of kidney pathophysiology, including glomerular filtration
changes, tubular reabsorption, and renal blood flow. Causes of acute and chronic renal failure, digtsirba
in waterelectrolyte and aciédbase balance are analyzed. The role of inflammation, ischemia, and tubular
dysfunction in the progression of renal pathology is emphasized.
Keywords:
kidneys; glomerular filtration; tubular reabsorption; acute renaluia; chronic renal failure; ischemia.
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Toylyeva Kumush Penaevna
Teacher of the Department of Psychiatry, Narcology and Medical Reggho

Turkmen State Medical University named after Myrat Garryev
METHODS OF COPING WITH STRESS

Abstract
Modern people face various stressful situations every day, which negatively affect both physical and
mental health. Chronic stress can lead éghaustion, weakened immunity, and the development of
psychosomatic diseases. Therefore, understanding and applying effective stress management methods is
essential for maintaining welleing. The article discusses the main causes of stress, its consequand
methods of preventing and reducing emotional tension.
Keywords:
stress, relaxation, psychology, health, prevention.
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Abstract

The relevance of research on tooth germ cultivation is due to the unmet need for effective and
physiological methods of restoring lost teeth. Despite the achievementsodfern dentistry in prosthetics
and implantation, existing approaches have limitations, including the need for preparation of adjacent teeth,
the risk of implant rejection, and complications associated with surgery and bone grafting. In this regard, the
development and improvement of methods for growing tooth buds in vitro and in vivo is a promising area of
regenerative dentistry that can offer patients with adentia fundamentally new opportunities for restoring
their dentition. The successful cultivation wfoth buds and their transplantation in clinical practice can
become an alternative to traditional methods of prosthetics and implantation, providing a more physiological
and longlasting restoration of teeth.

The aim of this literature review is to systematically analyze and summarize current scientific data on
methods of dental germ cell culture, evaluate their effectiveness and prospects as an innovative strategy for
the restoration of the dentition. The restv aims to identify key stages and technologies of in vitro dental
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tissue culture, compare experimental results, describe biological mechanisms of growth and differentiation
of dental germ cells, and discuss the potential of these approaches in clinigedtdefor the regeneration

of lost teeth.
Keywords
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9 L e g)e . h ~ t e Y m¢toa®™to "o o Y 'YH ’“’Y( tm "y B e
a(**e‘e ) . C(eth( “e*?é"ec:’y‘“ e*oote)ehow ae(”‘tom"’.’thXY""Et
"‘;"‘t_ohz omeoh”‘ee ) - *mco"\’E oﬁ"‘e** mo""mt“(ee
- o co”® g0 ° ch<°co"\"r"<t a e a *hoﬂ"t'E e‘o*oc
'ac’“"'et"’toh . chobﬁ’?)(:aZ(*(a”‘”‘m(*?Grﬁ'\rfEeﬁe(mt(mt~<ee E
"~ e eo0a o * oh< m°<""'e" coc t - h”‘mmaoth<t'E mo”h<a<
x ¥ e 9 w;mt_O"Z*O e‘x;e . omeo Zch<*ax"'<mtﬂ”" .
L* o h ’*h*.tiq;h"Et"mto’Y"'<< h a vy h (e(h"‘t*“eow m
omeo e 9 co 90 - L h ~ =~ einvim)() 3 X @ X Y h . ee "M’M%)Ye *’ e e .
. t ~ e .. Y e ’ . e h . Y ®
Ce e Y'Y *~ h x tmy e~ ) h ~ " . ~ e . ’?o YT t_o mtx o¥
_ T, to 'x*eom c x T'Ec S ao "o :e 3 x':“o“ S m = omt
oha ho ~e Y x':“eo'o A o ac T"et hx Qt )
co Teo g ee a “x ¥ oa ¢
Ce x th . ee Y'Y o*mee’o<"e”<eh"‘a* x’\é‘*YCrn*t h omt ™~ x ¥ o . e c omh . ®
cxt a ch a e e Y * o0 7o - m _ FGFiiagX m ceo.mgo *ﬁm(t'wxm’@)"'ﬁ*z:) e
° .. .. h e¢g ho . mt o 7o o) — to > h”"mco 7o’ ee 2
h omt x Cx v a‘“o(m't e <toh':“’“:yom%*"\q)e t" e . ~ to
e Y e’ e h Yy ch(°mt"'“"\'y<t mo*om oa':“*e*h
oot . coa "™ QOtm'y e”~ ¥ o e’ e he ) “h "~ m. . e ~
Tt _a e T hoyotmy o oh ~e AP TYH xTM @0 "Q _h T Ot myY
c h ‘Ht o a e<_"\< to :e N a”‘th* m . m 'e”’“'Ee ) ao’“< X
X "G'M 8 @
¢ mo h ,a eeo ot L. m t . . eeo X “ h x * ) e o0 N "\* t .
ch " o I h ~ T ;ee. hrag to " .x *ho P
Lt 0o To Tt . x ¥eo  cx TEC ®BSC{SHBERY® —~ ° ~ 0@ o
m_ o mt ~a m t M_n’oc"bom“o.*geom’“R'E'@ m=®aoo%eo . T.e 0O ® .
t co _@’ﬁ{gt@_“ t ot ot+*’6"‘ ""_"E t oa x "’E;to* tc oet (.;*e‘T €o.a@a Y mc omo
° .. .. h eg ho "~ t Emy h = —.o e . t ¢ _ . to _ ¥ o7
o "oeto® ™ mt o ¢ ~* * o h ™*tohe 9 xm "o 'Yy mt o To .
. "* a o 7o pe 9 “x ¥ o ; S X TEt .0 h xc’@twma’Y em e *C'YA:E'O h com €
mtoa"to"o'**cp "mco"’E'oﬂ‘e*( mtﬁo’\o~ 9 "(to c o L
0+<mc< .Y ho o rm x ""Yh* e, . ee h "¢ 0OX 3 ot
a”t h ™~ 7o 3y -to mcomommtx [3]/xMfd gh~e e ©O =t~ T
Lo T e f o _ e’ e he 3 x ¥ o . ¢ HH*mc ok ~d 'Fet 5~
. mm A( ) 3 ~ e Yo e ™ > o _ote o) c h oa ey tm’ im \(iqup =om x
'Ha *h oe™ T Ee o) t_"e a . T TYe ‘He >t 0 t*o M 'Ee
mo a mteo oha* h x Ot © . to x ¥~ 5 ot 0hh(-(:‘.m cﬂa(oe’t“"eg
mcomo ¥ e T T UEe ’ a x h ~ t (@) B h e e ho

162



st "7, 7 ECOGNITIO RERYM ISSN (p) 2412489/ ISSN (e) 2542026 S 11/ 2025

m 2" h~ ot . h eo . a oh 0 o L. . m t"ﬁ'Y<_tt x*h 'oxm : " oB (p‘ x Je*“e~ea
a g¥e Ta. o "oeto e s . h* - h ™%~ . Tt E eo . mt h
t ~ e L. (0)

"mco TVE'o “e ~_ to o 'x*ﬂ‘oﬁ ome t e mt h<’:“r*<oen*
m¢toa™to "o . c h a e 'Y( tm "y a’E('tooh“‘*e_‘_”( S _“A_‘ft\'@;_"'Z'O"'C"'O'Y\X*;m(
moe s - . aoemth ) h x ’O"'* 7 aoh o —o S, M _ o m 5o *mth ) r
e ~ th<3a<he.3 “ h “m® 593 m’“x’"‘"'*;) a"th*e<m Ty
® . . h . e ¢, h o . . ’\( t OLZ" em*c’@ merc’*(m(t;M”‘x"’Y* '*ohhoaH"“he e . 9 t
c x TEc . . 'Ha”"“*cp eo'*"'ee.( ':"*o*e’(e(he.( _oemthx_e‘
*ac’“*et”‘e** m C(A'E'O aommt"eon"le*’y xth*;<ee.3 T
o * . mec " Ot oc b*_:il"S(”\’ eo ya *e_‘_hno‘* 50 7 o ao "7y e ch ™ )

’“<to . ‘oha*hoﬁ*e*'ychomth"emtn<eeo oh'*e*'oa*e'
4< c . ’“""O’“'Yh* '*hon”"ee . Ne<(d_EC‘|\gt_ot;he<.3<a<ra€tp*_nmt.hx_
c 0o TXx ;. e e . c x t .2 x T~ ’“( e Y _"\( to e . 9 _ocacoe e t o
“e<_’“<to;eom a*th*e. . *mmoe**hou"'ee.o m e mo
) “’ex O ho TE ) h LX A’YC* . _"Ht 0’;*e o h”'<°e'€”'h*0*ﬁz *ccp ou"hHl
dECMm¢t o 7o .a ot "a mo ~ %" tmy a h oo h x> e
.m t .m t . ., eeo0ax s to mcomo ¥ mt X t e *c h ™ . ’“< eeo h o
_mco —~'E- dEﬁCM\éﬂ *’“’W< tm -y o* .me¢ . e 0 ¢ f‘*'Ya *_":Ee a pemm — " o
°“‘(h(ee*ho“ Zin*\ﬁanMth)d‘_bx’(e‘(z . co e
h .. e h ~ t .. & -0 c ho e, ,mMmo (0]
. t o " . Z oa e - n m d . Pe’“?’: 9. e_.";” t oo 90 S omeo ~ e
o 7" mt E co h 7 *o(met 7Y ‘“'m_*_t'oeh"o’:’Eeh. 7 ao . x T3 ot oh .
c h o ’“< ~ 0Ot 'He © o . ee ) mt o —o 3 . ’“< t . o h ) ~ e . a -
m t .0 o . ’“< t X e ¢, . h x Ot c ho c,mm . h L “ h "~ c. . .
t "e 'x.*w"‘ @dc o |°* goe” oa t hx ot . xm "x oot omt o mt
uh<*ax"'<mt“oa a(TY“o"‘W«tn‘Z"Yocat*m’x't*n’ntH*< e(o*oo°*aomt*
th’“emc’“’”et”‘e** _"<to_z cto me*””<t m "o’ eomt E X m t
¢ .h ot edntigod TY L - h T ifvitrgoy o koo ce o e a0t
otoh.( mo -~ ° ™ Ot x "o *ex O mh<°x Ty eoha"'"\'Eeo'o h o
ma o Otmy Tree . o * ,mco TETo0 Te ) *°ho' . .o h .m o ;.
co " o YOt to :eo e”mth~ ~“t'E ° mt_ omt E ’hx"( m
. a e eeo o0 t . t h ™ '* e 0 a . e o h "o&ne'” eﬂd*mz;m<_'§0'|§o‘h_._‘x hc’“ht*(
mt ~* . T"Eeo ® _ho hYT m'E h~™ e . moT t¢e Xy, e S oh o "M
a(e'E’(m ’Mmt omt 'EO (’)ch*a<heo H H*L')cp e mt""*"'Ee
m ’ o . Toﬂ*ot —a a-[m:g ’“< t o omt¢t ™ . - "* m'E Lo A com ’“(
’ >Amt L o "* ™ a . T XYOtT Oto mlto h’a“* ;h"‘otn_‘“oe” .. mxt 4 x t x h . o

7Y mt o ax Tye | homt ™ "x e . g Tt o ) T a
ge “ c h oa h 5 ~ t oh h oMot FCaQ) e ™ o. t ’n“w*t ’*Yam<o’7n*>h"‘xo’0“t o*h™ "o 3
momx "o . h e h~ ¢ ogntt® “tem 'y % xd'nfog a¢*mte .aaomt EY t~
T T h x .0 et xh™ T'Ee . g cacoe eto e R O]
ch0(.;<mm‘”a hommt‘"eoh’“<e*'Y¢. ¢ e otoh . g *mm"‘<°o“"‘e*
e . to T'E o c o ”"i th> 5 "ot ~ t _ hx Ot .0 e’ m et
Ha " T'E @né o

¢ . h "~ ’*“”e*)\<ﬁ)\'*(}<d’zo“mt(mt“<eeo'o T~ ,h”“’“t'_._”'“”"ex*“(’“ a T




” ” = " r ~ r 1] "
s s ] ] J6 N LJ ] s 1~ . ¢ i Z s s s 1~ n
* o e ’ e heo o TR - * o h - t o h s - ch®o- "~ t™ * ¢
* < < T 1 —_— - * < —_— < LY < —_—

x ¥~ e com h ) "mt .., eeo . . ~0Omt E . “h om o 2\ y‘ a 3 U dz0 ¢
"mco T'Eo “~ 7 m'E 'Ha ¥ h 0oe ™ T'Ee . B | ® e E*pa ¥ ha .o’ ey
c o a e mE co " oto — e e . ot h'yn tg & ~ ”“ ~Qmo h a h

X T, m t . c . peo . a o h .0 o . X mt h x_t x h o . OOPGCD

1 mto "o : m “ e ™~ : co -ty ;to . h =~ ™ e e
c x T'Ec x m momx "~ * a h o "oeto”™ ™" mt 5 m o c h ® et e ~
m t 'Z<e' 0. X a ) X e o h a Ee x O o_h m X > m X a a . t h . peo ) C
co "eo g eeo a h ~ - t (0)) o o m c 13[’p:|too+ a o."h *E ™'y 'Yh
t(oeo or*m “.h L. e* Y D o~<;<m ) 'x‘o._cpod-rﬁefoaﬁe

o h a h o ~ e * ) e’ e heo 79}/ '6}\;G'N\Bo“hz ~ X tTopt T o -~
th~emc ~™et” ¢ 0O : ~omt E "o h ™~ " “ e ® s Awfo A 0 NRr

—~ - ’ . % o ) > s ’ o~ w4t
X Et L. h o ) e Y pto . m h Ot CEZh (1m ko] apo t( E X X"t o*_l
t_Teya, . ee b "¢ O OpBO

St . a t o~ . c o - .o ’“* ’“* o ¢, e t 'E .0 a o0’ e oy(nyr Eé_ 7\" L:IdZ”' -

m t m t e eo 0 et - a . ' e o 0 x Fry ot~ - h o
t e Sheg*h~ Tty et x hr T UEe . 9 “x * o Y ¢ x TEc x m m o m X -
] ee™ 'y a t o~ - co - o Ty ot m ~® Y tOE INP St™ Y 'Eeeot hx-
t " e 'Ya . 50 Y* e . Y c¢h oa e e Y X . d'Ht - h . e’“( a Yy

e e h e S mho ~ a . h = * e Y c ho = t om

¢ i h -~ - ~ e . Xxgxor[j N\Qo.m"/\; m*.*tx ,O.r. a c —~ e t ™ C -~
_I ~—~~ ’Y . . h ~ ol . . ~ e . 'Y A -ﬂ A’:’ w N}\E' (D m — . -~ 2 ; Xfw ,@ -I-_< ~ R . a C ~ e t ~ G . . . . -~
c h T tmy 7 X 9g'Ht *ce ™ 'Y cho g " xh=™yYy MO ~ t oeoaceo

m t o o .9 e ’ o~ A y‘ h@}\e[@d:q\g'h‘roe HGee -y mM 7“0 htao h o ~ e

~ TE o —yh e . othomto : ~Om t c” ¢ " et ODEBY T« T
a(to L o " m x Othxmto;e* ) _(to_ Y‘oha*ho“
oot T UEe . ~ ot "He t ~ 'Y co Tomt h t = “h om "o 0
t o~ ’ oc m. " Otm®yY omo?* eeomt} y GO UBEN ReSio m t ~ ctoo®™ ° h
. *mt ot . c L (m_om h 2. t <_t X h . . o] 2. a Lo m ) m“ o} mm

] ™y h e h * ¢ Cx o c h T o e . ome o e . t c
mt oo . 5t {T3Itc{hO5FEet"” "EPS5[C/ GBS, o myofmol ()| _
ch =" mt e e “x e . g o ™7 x "o o - 1700

¢ . ,<mt”< a t(h* o *th§<3a9ﬁe“<*mr;orﬁ‘qz;a“f‘he*.a
om - o ™" . % ~ t oh . homt ~ c ct T .Y mec e ~ T Ee
e ” ome m S T Ee Y m e “eoh™ "a h ~ a S T "mc oh®EY “tmt
Y mot ax T'Ye h e h ™~ t e . 9 chog mmo s oa” e

ot a ™~ t h “T. m o 0 X ¢ceomt mo % QOf . goya a ™

a 'y 9 t ~ e x 7 0 h x> Q" 59 mthx t xh S m c
e o o] o] x ¥ m o h ~ e a o a c” ¢ et ™ @

. t o mt . m_ "y e ; ,aomt 'E ¢ h .oomit ) . ee 2 0o
oruh t Mph$l"0 xhelerdnp cto co”t . h s ot o -mo _x 10O °
h : L. a ) X _oe t ho Ee . a X . H_mc . h . a . e t Ee . a

.ho~o ~ e Y et h * ¢ t "~ oceod a o*h™ "o

h a e e 'Y _M@h @K{ITN@--:D t_"e ) _—.e ; m_ o c h v
'H t eomt 'EQD e * ° eomt 'EO®

164



s>’ " '" _ " ZCOGNITIO RERWYM ISSN (p) 2412489/ ISSN (e) 2542026 S 11/ 2025

- t . o . m o) “x ¥ o e ™ ~ to -eo0a x h o e
b

<

- < 1 * -
~ t o T em 'e\*hépéimqﬁ*sﬁf[ﬁq)oheo e a"’eo*":’\"XrﬁTLt‘_"’“ute_o”‘ a"‘z(
g h

h t h x Ot "x T ex 0O 'Ha ©~ TEX m

< — < * ©

m
“ a ~o * T mt . otmx tmt X 0Ot x c h oh - ’ am Yy TX -
h

>a ©

o CtUET ;to Y, Ty tm oy aba*T gao)r g°¢TY " oho
¢ mm "o * e c ho mth a e omthk™emtotéed 'EFe . g
c

>4 )
~ . r . ~— -~ . . ~— ~— r 4
. o] h L. t . Y X L o] . > ; t o o] . o] . o] R Y" X t 'E
~ —~ ” o ) ~ ~ > 4 ~ >
c x t ) X ¢ h YO . oL h . e ¢, h o . _© R cao_ ’Toﬁ ("h m t(oe“ .d
~ —~ &~ ~w

H mec h a et "™ g h e e h o a 0 n

< * . o< < * - * <

D

o
)
I'ﬁ

(¢]

m t o "o .9 - 6q\t{/;é’(j"‘o’:‘oh*”’tohe ) X m 0 Yo & x . " f
o h “ e o Te™ 'y ao’ € Em o *hh T e €&e oyo tah "¢y ce® ~ "B Y t n
to. o h a h o ~ e Y 'Ha ~ c ho h 'yt 'E o "ao

*
< U< — . * - * * *

m m "0 e c o oy ~-to “ a o * T mt . a)@){';Q?\@@Zh

< - x o J— ) <

ot h - t c hmec t . 7Y h ®d em cho""?’Eé)ﬂeﬁ@gt@[ tyo at~ot”o .

i ESHD®A y o "xa Owb ! o ~'YO" | cho”
t ° T'Ee . 9 ~ t 59 t e (0]

- - <

>

e

~ P

0]

1. { A yiEa3$ tSt wh!
'H mc h m m O e o

R < +

Q¢ *
o (p:

) —~

2. 70 "Ye, Y [T e ;& -0 to ®

3. *h~te® "y th*em h ¢ g Y “ac c Y 1" .0
4

t

X o e oha™'t < m ~" Mmet * W ‘c*oeT W TN @ e . LT — ot X
AL e..’¥Y 9 E

* * . * LA *

o - e . co "t c . a o~ mto ¥ coe Yt 'E h '*;*’Y
5 b P&~ ax  ox*ThT T Tooma'Ey

~ymx fc”oa ~o0 * T mto coe 'Yt E e ™ a X

* * —

[\
o
]
@
@
)
=
[}
(o]
=0
o

*o *
m Cc X

. t v Ha

*
*
a
1
*

> 3
I3)
o

e o m e

)
©

)
o
o

3
?
)
B
)
o
®
o
o
3
o

2. ¢ .- — e x TUEt h o

m t o "o .9 ’“c’)t}\qc_{?/';') 070 o “"mao " h o “t E h e g h

* < — < * - * v <

h e h ~ ¢ t ~ e cx o OTB D ~to ot h . - t c hme

ex ¢ h o a” e F 5" mtoQh co

* *

4, o _T ""eo 3y ;to ~a Tof "Mty adoft doTkh TthE "Bt gm
mthx_)\t}/('h@p\@ggh<°mt" ~'yY t mo %o c hmec t e . cx t E
xTo  OTE®

- a o h™ "0a ¥ mm — "o "~ e h “ m h . - t ao X

* *

<
—~~ . PN I~ -~ r ’ ~ o~ 2
0 m 9 X 0 . Y ‘Hao 3 'HZ *cehm<t h x a et . c o 90

165



- , 4 o~ ”
(_o"h<a‘ee . omt* ‘e* Y ) 0 mt* h«'a<e_"'h<te*,*e X
~~ ~ r ~ ~ ~— r
a o (_x Yh e o) a(o e* aon X ¢ h ) (e* Y h omt o a . hom
h ~ h*~ o0t ~e™ mc o T o ~ e ” o h ~ e o Te ™ ao " 7 X
. . E 0. . . Y . E
~ -~ -~ -~ ol N AV
o <t01e0'o momt ) . . *ao <°Dmtﬂ*m cpndt thzh'Y ehd"i
"~y g . o~ -~ ’ ’ — , . A o
coﬂtoh YOt omo (eeomt* h o . <..0.0 Hc*t( X Y X
X T'Et x h h o ® e X T '@mtcxoh T te ™ * T'Ee . o h “ e o s
_ E R T (T EHe [ Te " _E 9 . .
— —~ —~ 2~ . -~ "~ N . >
mtﬂo oﬂ.g o (to_ c X Ec Yp[<ao( e<£€a¢19Q e“*"y*a’Hm*‘t“n
ot oho ’ e e eo “’ e o 7'y eoha”™ TEe o ) o h a h o e
_ < . < - . . . -
t h ™ em _h ¢ ¢, oee . ) ”‘L_étfijl_’)'.y ’\th”‘xc'@"'”a” h hy~ - L t . “x Yo .
’ —~ . ’ > > A 2 —~ ~
6ao TYno o h o teo 9o m o ocolt bt om_p agihdT et fxho
ao X “'Yh e . m e ™~ . b heoaoe»xmt ™ ’ ' céd ™ ah h t h
B Y . . ., 9. DCw 7, %0 L anh ey
- m aomt ot t c ™ 'x":‘”‘z to co0oao —o c h ® To
“ “ « . . . P
N . -~ | ~— ~— -~ i~ L
mc o E o e _a Ht*<3m _*<tc00§e*a3e:39a<m*'e Ee . 9o c x t
14 ~ ~ . ~ ’ 7w
ch'a(e(e* Y . mt o a t o o, m_o a I wyGCD _
. 0'** h N*t* Y X o" X a <mz ,to m o (t *emt
ot_h . <t c(’h"ny'c_h *te**’<m .9 t(oeo o "ommt e o .
t ~ e o] e ’ e h b
- D r N ~ =
C .0 X Ee(m L c(hm<ct<ot*“" h*T‘nrﬁ*”< &)M’Ye*xv‘qy
L4 L4 ~ -~ . ~ ~ —~
m o 0m mt h oh L. (@) <<m Y e c h <e*< . mo* Ch*<ea“qge(
N S r S o ™ Ny ~ ~~ -~ r
X .o h 'y X e a(et Ee a e x :e a . mm . o e Ya
e ’ e h * oa ™t h ~ o m o " e Y mt ™ o [0} ao’ e
. < < o N . p . - < 1 -
o -~ R ~ ~ o~ o/~ > '
) h . t E ) eoﬂoz a _m*a Ee o ch* om ”S(Y,c<ha)g«r
- eoo~h~ a t o” St~ o) - meco TE “ e
t L . m o e*< *o*e <e<he 9 X e : t_o“z
uommt e o . e Y e t o E o Le e ‘oha X egq)* tc*(
e e o ”‘Cwoee . t( Oeo’\o'** o"( "0t h(“OA'OC* (@) ) ’\(
, -, — -
a*e*a* *hxot h*m_ ot toh <e* Y . e ,*t< Ee o mo_h
SO ) ~~ -~ -~ r ~ | b ~
h 1y ® ¢ h  x Et t h .ty a to®o Hho.hy o *& c¢Yyor
c h mt ™ e t ¥ t 'E ¢ h 0 o hoa ¥ - - e mt "~ e t a ~
< < < E N - < 1 < * < <
ohr e a o a D o”< b t o e< t o E_o X X *t . ’<mt
o h "oet . T 7Y ¢ hmoe™® ™ "mhoa™¢®e 0o a Q"% og e . IH" —" oy
"omtxceo ) - a o~ h ™ oa 3y c¢cho®o ™ e mm — o -
w . < . < . < -
c h~ t X mt ™~ e t ~ e ’ a T 0o a fx " x " ax 3y B
— . — < - ¢ o . ' — < .
oommt e ™ ’\* Tt EM Y me c ga 6 ' OEtQ, pe e 6‘({ ‘“ cC. D
c m o mco T E"o “ e eo -t h ~ txh .Y
€« * — * - @ * <
1. s""x~—"7r o7 lJoeip ¢.hm o e  th tE THON HAB°DHM G peH 0 Y d
m & mnmnyp @

2. wdzyedly [ dads ¢F&f 2N Wl & / € Ay AOlf | LOLBf 3AGO I{idkN2Byda
hOGTHCchHp®YRE D Yo MavdPepp PR &

3. ®BKlIy3a 2d3x [ StAO] td/ & ¢22GK wSLI ANICNGR RS 2y S Nt
HAHM al & Tpuvrvodp ORY2pAIYM M dMAMC K 2DPY2f YSROHAHMPAHDA NP ®

4, Zhang X., Contessi Negrini N.trr€ia R., Sharpe P.T., Celiz A.D., Angelova Volponi A. Generating Tooth
Organoids Using Defined Bioorthogonally Gilds&ed Hydrogels. ACS Macro Lett. 2024 Dec 17;13(12):1620
1626. doi: 10.1021/acsmacrolett.4c00520

5, _xeolphyx e  g®dPITO ho "dPPEE” T  SPPT” _h Tt ®HE"eT - TP O

166



", _ " ZCOGNITIO RERUYM ISSN (p) 2412489/ ISSN (e) 2542026

S 11/ 2025
f e x Pdpc . h ™ “e Fa . AY aArd b dz” ooaa o toc t:hMmemc ™™ et ™ g
'Ha*h*Oe"""Ee”’RtK_tO”Oa”t@tﬁOﬂ,M*cb’YSe@mrDCD')dJ
6. .~ t _ _eo . Pl "9 ao PP se” T AY  DRUGNBM
com ™ T x O" _ hAY PrREFW®E KK &, c em_tpn®d " emT ttxe¢”Y:

. OhTﬂ-InET]Sd)OI'qu(_Lﬂxh(D NKQUULJaYKKRZACIJﬁ\IKQMmmmMHDmK DY A
7. Alghadeer A., Hansebrury S., Patni A.P., Ehnes D.D. et al. Segllecensus of human tooth
development enables generation of human enamel. Dev Cell. 2023 Oct 23;58(2318®%89. doi:
10.1016/j.devcel.2023.07.013.

8. | SN¥XYlIya Codx | SYSNRBO] [ o= d
ySg G(G22fa m2AISOAERRD bA2drR IS |y
R2ZMNYOMnAnMcK2PAGSYONDPHAHODPNO PAMM

/| Y ¢2NNBa t SNBA

z2SRa
R RS@St 2LIVSY immmy{midS Y

6..+~h0 moooy

Sm ®f ®x 1 e E’, _o *~
~ cMn
‘ a . ho - 1x T'Ee * h
h co "~ ot —~E - " h . e ohav™
7o mx “ hmt e e o o] ® c em o} o] X e h m t t ™
x h am te” e¢ps " 9~ T~ "
— n = 9 -In J(_\”J S=,," "o ’Jr-nS” ¢ -IJ ’cut [«

. *; Y~ a(:) e a o) "0 e
e hoe™ g ~* h * 0o a o ¢ t " 590 c m~ e . - )2 0o e e
xe ¢ o e Ee o e : e h : N (0} Hho e:"e *3' *_hout oe_
Tt Ee omt 'E c ot e ¢ "~ T~ ° m t Y O~ t = o "o
~0: m —o -y
c ot e ¢ ~— m t YT e hoe T “h "

Yagmyrova Gulnhar Rejepovna
Lecturer at tle Department of Normal Physiology
Myrat Garryev State Medical University of Turkmenistan

Ashgabat, Turkmenistan

PHYSIOLOGICAL DIFFERENCES OF ACTION POTENTIALS IN NEURONS AND CARDIOMYOCYTES

Abstract
The article discusses the mechanisms and physioladjfelences of action potentials in neurons and
cardiomyocytes. The phases, ionic currents, membrane channel features, and functional significance of these
differences are analyzed. The automaticity of cardiac cells, duration of action potentials, asidlqdigal
implications of their disturbances are also described.
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Grodno, Belarus

SWALLOW AS A SYMBOL: SEMANTIC ASPECTS IN THE LITERATURE OF DIFFERENT PEOPLES

Abstract
This article examines the swallow as a symbol found in literature and with a long history of use. Using
examples from the literature of Ancient Greece, the Middle Ages, the Romantic and Symbolist periods, and
Russian and Belarusian authors, it is showrt tha swallow is associated with various values and ideas
depending on the era and cultural context.
Keywords
swallow, symbol, semantic aspect, literatur
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"2025¢ INTERNATIONAL YEAR OF PEACE AND TRUST": TURKMENISTAN'S INITIATIVES
AT THE UNITED NATIONS

Abstract

The proclamation 02025 as the International Year of Peace and Trust (IMPte United Nations
General Assembly, a resolution successfully changal by Turkmenistan, stands as a crowning achievement
of the nation's foreign policy doctrine Bermanent NeutralityThis article analyzes the genesis and strategic
importance of this initiative, highlighting how Turkmenistan leverages its neutral status to foster global
dialogue and nostonfrontational cooperation. It details the core objectives of the IYPT and egarttie
broader context of Turkmenistan's active engagement with the UN, including its leadership in establishing
key international days and hosting the UN Regional Centre for Preventive Diplomacy for Central Asia
(UNRCCA), thus positioning the concepttrofst (Ynam as a vital tool for multilateral diplomacy in a
fragmented world.

Keywords:
International Year of Peace and Trust 2025, Turkmenistan, Permanent Neutrality, UN General Assembly,
Preventive Diplomacy, Global Dialogue, Trust, UN Initiatives.

1. The Strategic Foundation: Permanent Neutrality

¢CdzN)] YSyAadlyQa &adzaidl AySR Sy 3l 3SReSnarent Beutiaktyali KS |
status recognized by the UN General Assembly Resolution 50/80 A in 1995. This policy is not passive; it is
defined asPositive Neutrality which mandates active participation in international affairs to promote
stability and peaceful solutions.

1 Institutionalization of Peacélurkmenistan has consistently translated its national policy into global
institutional frameworks. Its diplomatic efforts led to the UN adopting theernational Day of Neutrality
(December 12) in 2017, laying the groundwork for its subsequent, mordiaosinitiative focused on trust.

1 Preventive Diplomacy Hul’he hosting of thdJN Regional Centre for Preventive Diplomacy for
Central Asia (UNRCCiA) Ashgabat since 2007 is a practical, ongoing demonstration of the country's
commitment to using dialoguand trust to resolve regional issues before they escalate.

2. The Genesis and Goals of the IYPT 2025 Initiative

The declaration of the International Year of Peace and Trust in 2025 culminates years of strategic
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diplomatic effort by Turkmenistan to elevatee concept ofmutual trustto a central principle of global
governance.

1 Key ResolutionThe initiative was officially adopted by the UN General Assembly in March 2024
(Resolution 78/266). This timing is highly symbolic, coinciding witl3@itke anniverslE 2 ¥ ¢ dzNJ Y Sy A
Permanent Neutralityn December 2025, framing the anniversary within a global peace mandate.

 Core Objectives of IYPThe IYPT aims to encourage the international community to:

o Promote DialogueShift away from confrontation and geolitical rivalry towards respectful and
constructive multilateral dialogue.

o Strengthen CooperatiorRebuild confidence and mutual understanding among nations to address
shared challenges like pandemics, climate change, and economic instability.

o UpholdInternational LawReaffirm the primacy of the UN Charter and international law as the
foundation for state relations.

3. Turkmenistan's Initiatives within the IYPT Framework

Turkmenistan is leading by example in implementing the IYPT's spirit throughusrahiematic
initiatives at the UN.

7 Dialogue as a Guarantedurkmenistan actively promotes the idea that dialogue is tmy
guarantee for sustainable securityt pushes for the formalization of rules that mandate peaceful
communication channels, partitarly among neighboring states.

1 The Group of Friends of Neutraliffhrough this informal group, Turkmenistan aims to ensure that
the principles of neutrality and trust are not isolated doctrines but are universally applied as methods for
preventive diplanacyand consensubuilding across different regional and political contexts.

7 Sustainable Developmenifhe concept of trust is practically applied to economic diplomacy.
Turkmenistan links the IYPT directly to its resolutionsustainable transporand energy securityarguing
that these major transnational projects (e.g., TAPI) can only succeed and truly benefit participating nations if
they are built on a foundation of mutual trust and transparency.

4. Conclusion

The successful advocacy for theernaional Year of Peace and Trust in 202% testament to the
STFSOOUAPSySaa 2F ¢dz2NJ YSyAadlyQa t2aA0ADS bSdzi NIt A
leveraging its notaligned status, Turkmenistan has provided a significant intellectuatibation to the
UN's agenda, offeringrust as a tangible, necessary strategy for mitigating global instability. The IYPT
provides a critical framework for member states to reassess their diplomatic engagement, proving that a
mediumsized state can be@owerful force for globapeace, dialogue, and mutual confidence
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THE DIPLOMACY OF CULTURE: TURKMENISTAN'S ROLE IN UNESCO
AND WORLD HERITAGE PRESERVATION

Abstract
Turkmenistan strategically utilizes its rich historical and cultural heritage as a key pillar of its foreign

policy, a concept often termedultural diplomacy Central to this effort is the robust partnership with the
United Nations Educational, Scientifend Cultural Organization (UNESCOhis article examines
Turkmenistan's active engagement with UNESCO, focusing specifically on the protection and promotion of
its three majorwWorld Heritage Site#@ncient Merv, Kunyd&Jrgench, and the Parthian FortressgdNisa This
cooperation not only ensures the preservation of invaluable relics from the Great Silk Road era but also
reinforces the nation's policy of Permanent Neutrality by fosteiirtgrnational dialogue, mutual respect,
and academic collaboraticgcross borders.

Keywords:

Cultural Diplomacy, UNESCO, World Heritage Sites, Turkmenistan, Ancient Merv, Nisa,
KunyaUrgench, Permanent Neutrality, Silk Road Heritage.

1. Culture as a Pillar of Turkmen Diplomacy

Turkmenistan views its deep historical legastretching back to ancient civilizations that flourished
along the Silk Road, as a powerful tool for diplomacy. By presenting its culture and history to the world, the
nation strengthens its international image as a stable, neutral, and historigifisant partner committed
to peace.

1 Reinforcing NeutralityCultural diplomacy complements the policy Bérmanent Neutralityby
creating common ground and nepolitical avenues for cooperation, particularly in Central Asia and the wider
Eurasian space.

7 Intangible HeritageTurkmenistan is an active participant in UNESCO's programimtéorgible
Cultural Heritagesuccessfully registering elements like the traditional craft of carpet weaving, the art of
Turkmen embroidery, and the epic artBfl NJ. 3 f &

2. Turkmenistan's UNESCO World Heritage Sites

The preservation of the nation's archaeological marvels is a direct manifestation of its commitment to
global cultural stewardship. Turkmenistan currently hosts three sites inscribeth@tJNESCO World
Heritage List

2.1. The Parthian Fortresses of Nisa (Inscribed 2007)

{ Historical Significancd:ocated near Ashgabat, Nisa was one of the first capitals oP#réhian
Empire(3rd century BC to 3rd century AD). It represents a cruciarital period when ancient Hellenistic
and Iranian cultures merged.

q Diplomatic Valueb A & Q& O2YLX SEX $6AGK AdGa Neelft | NOKAGS
TlLY2dza bAa&l NKed2yaos KAIKEAIKGA ¢ didlisyape/ fostelingy Q a
collaboration with Iran and other states sharing Parthian heritage.

2.2. Ancient Merv (Inscribed 1999)
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1 Historical Significanced:ocated on a major oasis, Merv was one of the great capital cities of the
Islamic world and a key stop ohéd Silk Road. It comprises a succession of ancient cities built over two
millennia (from the Achaemenid era to the 18th century).

{ International CollaborationThe site, famed for its massive fortifications and the Mausoleum of
Sultan Sanjar, requires extgime international cooperation in archaeology, conservation, and site
management, often involving specialists from the UK, the US, and neighboring Central Asian states.

2.3. KunyalJrgench (Inscribed 2005)

{ Historical Significanc&ituated in the north oftie country, KunydJrgench was once the flourishing
capital of the Khorezm region. It was a major intellectual and trading center that suffered catastrophic
destruction by the Mongols.

{ Architectural HeritageT he site contains impressive architectural morants, including mausoleums
and the majesticKutlug Timur Minaret showcasing the zenith of Central Asian Islamic architecture.
Preserving these monuments serves as a testament to the resilience of civilization.

Conclusion

Turkmenistan's commitment to UNES@nd the rigorous preservation of sites like Nisa, Merv, and
KunyaUrgench demonstrates a strategic deploymentuoitural diplomacyThis engagement serves multiple
purposes: it protects irreplaceable world heritage, strengthemnernational legitimacyhrough multilateral
organizations, and powerfully underscores the nation's policy of Permanent Neutrality by showcasing its
historical role as a hub fgreaceful interaction and crossultural trust
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THE TURKMEN MODEL OF NEUTRALITY: FROM RESOLVING REGIONAL CONFLICTS TO UN RESOLUT

Abstract
¢ dzNJ YSYy A &y Q®ermdadentiNsutralifforrhadyrec@ydized by the United Nations
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General Assembly in 1995, is a distinct and proactive foreign policy doctrine often referred to as "Positive
Neutrality." This model goes beyond mere ralignment, positioning the nation as an engaged, reliaduhel,
impartial platform for international dialogue and cooperation. This article analyzes the practical application
of the Turkmen model, highlighting its evolution from a principlenofrinvolvementto a powerful
instrument ofpreventive diplomacandpeacemaking Y Sé& | NBIF & SEFYAYSR Ay Of dzR:
role in resolving regional conflicts and its contemporgdership in initiating significant UN resolutions
focused on international peace, trust, and sustainable development.
Keywords:
Turkmen Neutrality, Positive Neutrality, Preventive Diplomacy, UN Resolutions, Regional Conflicts,
Central Asia, Peace and Trust, Conflict Resolution.

1. Defining the Turkmen Model of Neutrality

Unlike traditional models of neutrality (e.g., Swiss), Wwhigre often based on military nen
LI NOAOALI GA2Yy S ¢dzN] YSYyAadl yQa R2 Ol Ngogclve angagemsmil | y S
and commitment to multilateralism.

1 UN EndorsementThe policy was enshrined hyN General Assembly Resolution SD/& (1995)
which formally recognized the status. This was followed by the establishment of December 12 as the
International Day of Neutralitf2017), further validating its global relevance.

7 Active Role:This "Positive Neutrality" mandates active partadipn in international affairs,
particularly through the UN, offering neutral ground and diplomatic mediation rather than simply
maintaining distance from conflicts.

2. Peacemaking in Regional Conflicts

The Turkmen model has been tested and proven in jrakapplication, particularly in the volatile
Central Asian region.

7 Host for DialogueTurkmenistan strategically used its neutral status to facilitate critical peace
processes. The most notable example is its role as the venue fomtéreT ajik Peaceadlks (199§1996) By
providing a secure, impartial venue, Ashgabat enabled the warring factions to reach essential agreements,
helping to end the protracted civil war in Tajikistan.

1 The Afghan Contextiurkmenistan consistently employs its neutrality toimain balanced relations
with all internal and external parties involved in Afghanistan. This stance enables the country to serve as a
reliable transit corridorfor humanitarian aid, energy, and infrastructure projects, promoting stability and
economic itegration as tools for longerm peace in the region.

3. Institutionalizing Preventive Diplomacy

The practical application of Positive Neutrality is institutionalized through UN bodies located in the
capital, Ashgabat.

1 UNRCCA HeadquarterSurkmenistan hosts théJnited Nations Regional Centre for Preventive
Diplomacy for Central Asia (UNRC@&jablished in 2007. This center operates on the principle that conflicts
are best resolved before they escalate. UNRCCA provides a platform fOefitral Asian states to cooperate
on issues such as transboundary water resources, security threats, and political dialogue, directly reflecting
the Turkmen model's emphasis on peeptive resolution.

1 Group of Friends of Neutralitffurkmenistan initiatednd actively promotes th&roup of Friends of
Neutrality, a platform at the UN dedicated to advancing the role of neutral states in maintaining international
peace and security.

. Conclusion

The Turkmen Model of Neutrality is a vibrant and evolving doctrine that demonstrates how a neutral
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state can actively contribute to global security. By consistently offering itself as a dependable venue for
dialogue and by initiating globally resonant regmns at the UN, Turkmenistan has successfully transformed
its nonmilitary commitment into a powerful instrument gireventive diplomacy and trudiuilding This

model serves as a valuable case study for peaceful coexistence and multitatgpatationin a multipolar

world.
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TURKMENISTAN'S NEUTRALITY: 30 YEARS SERVING PEACE, TRUST, AND GLOBAL DIPLOMACY

Abstract

The year 2025 marks th&0th anniversaryof Turkmenistan's internationally recognized status of
Permanent Neutrality This policy, formally endorsed by the United Nations General Assembly in 1995
(Resolution 50/80 A) and reaffirmed in 2015, serves as the cornerstone of the nation's foreign and domestic
policy. This article explores the key principles of this uniqguemaéniodel, emphasizing its role as a tool for
preventive diplomacya foundation forregional economic stabilifyand a catalyst for fosteringeace and
trust on the global stage, as recognized by the UN's declarati@®2% as the International Year oédte
and Trust a Turkmenistannitiated resolution.

Keywords:
Permanent Neutrality, Turkmenistan, UN Resolution 50/80 A, Preventive Diplomacy,
International Year of Peace and Trust 2025, Central Asia, Geopolitics, Energy Transit.
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1. The Genesis and Légaundation of Neutrality

Turkmenistan's path to permanent neutrality was rooted in the nation's desire for internal stability
and a balanced foreign policy upon gaining independence in 1991.

1 UN Endorsement (1995The official status was established December 12, 1995, when théN
General Assembly unanimously adopted Resolution 50/80hs resolution "recognizes and supports the
status of permanent neutrality proclaimed by Turkmenistan™ and calls upon UN member states to respect
this status, alog with the country's independence, sovereignty, and territorial integrity.

1 Constitutional LawThe policy is legally enshrined in ti@onstitutional Law of Turkmenistan on
Permanent Neutrality(1995). Its core tenets commit the nation to nparticipationin military blocs or
alliances, nosnterference in the internal affairs of other states, and using its territory exclusively for
peaceful purposes.

1 International Recognitionthe status was further reinforced in 2017 when the UN General Assembly
proclaimed December 12 as thiaternational Day of Neutralityhighlighting Turkmenistan's commitment to
promoting peace and partnership globally.

2. Neutrality as a Tool for Preventive Diplomacy

CdzN] YSyAaidl yQa vy SrasitNg Nedtralidy, meaningRt SsThat yasdve butiactively
engaged in promoting dialogue and peaceful conflict resolution.

1 Regional Center for Preventive Diplomacy (UNRQ@QAHjor practical manifestation of this policy is
the hosting of theUnited Nations Regional CentarfPreventive Diplomacy for Central Asia (UNRQCTA)
Ashgabat since 2007. This center assists Central Asian states in addressing regional challenges, managing
potential sources of tension, and supporting sustainable development.

1 Mediation and Dialoguetukkmenistan has historically offered its territory as a neutral platform for
talks, notably during thénter-Tajik Peace Talks (199%96)and for various discussions concerning the
situation in Afghanistan This role as a trusted host facilitates dialogueoag parties in conflict without
pressure from military alliances.

1 Group of Friends of Neutralityit the UN, Turkmenistan initiated tH@roup of Friends of Neutrality
for Peace, Security, and Sustainable Developrmaminformal group dedicated to uphoidj the principles
of neutrality and preventive diplomacy globally.

Conclusion

¢KNBES RSOFRSa I FG4SNI AdGa 2FFAOAILIE NBO2AYAUAZ2YS
dynamic and proactive foreign policy doctrine. Its success is notonly ngedsuro @ G KS O2dzy G NB Q
non-involvement in conflicts but also by its concrete contributions to global security and development
through UNbacked initiatives. The confluence of the 30th anniversary of Neutrality and the International
Year of Peacand Trust in 2025 underscores Turkmenistan's enduring commitment to its role as a key
advocate fodialogue, mutual respect, and trust the international community.
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THE LEGACY OF MAGTYMGULY AND THE STATUS OF NEUTRALITY: CULTURAL AND HISTORICAI
FOUNIATIONS OF TURKMEN STATEHOOD

Abstract

Turkmenistan's contemporary political identity, epitomized by its statuBarfnanent Neutralityis
deeply rooted in the nation's cultural and historical consciousness. This article explores the profound
influence of the 18tkcentury poet and philosophetMagtymguly Pyragyarguing that his literary and
ideological legacy serves as th@ritual andintellectual foundatiorfor modern Turkmen statehood and its
non-aligned foreign policy. Magtymguly's powerful calls fational unity, peace, and internal strength
directly prefigure the principles of sovereignty, nmterference, and active dialoguehdt define
Turkmenistan's neutral stance today. By analyzing this synergy, we demonstrate how cultural heritage is
strategically deployed as a philosophibakis for a distinct and enduring geopolitical strategy.

Keywords:
Magtymguly Pyragy, Turkmetatehood, Permanent Neutrality, National Unity, Cultural Diplomacy,
Historical Foundations, Sovereignty, Peacekeeping.

1. Introduction: Culture as the Core of Policy

The creation of the independent state of Turkmenistan in 1991 required not only pbliitaut also
a distinct national ideology. The principles chos&overeignty, Peace, and Neutratitwere not arbitrary
but were drawn directly from centuries of shared cultural memory. The central figure in articulating this
memory isMagtymguly Pyragywhose poetry transcended tribal divisions and forged a coherent national
identity. His moral and political philosophy laid the intellectual groundwork for a state defined by self
reliance and peace.

2. Magtymguly's Vision: The Precursor to National Unity

Magtymguly's life coincided with a period of intense tribal conflict and external pressure on the
Turkmen landsHis work became a powerful political manifesto for survival.

1 Call for UnityHis most enduring theme was the passionate plea foruh#ication of all Turkmen
tribes under a single, strong leadership. He warned that internal fragmentation led to vulnerability, while
unity ensured freedom. This vision of a cohesive, sovereign natiah X NJ Ris thd diréct historical
antecedent to the moderstate's commitment to national sovereignty.

TEmphasis on Peaca: 3 & Y3dz €¢Qa ARSIt adrdisS gla 2yS GKIG
and stability over conquest. His philosophy prioritizernal strength and moral integritytraits that are

191



o ”=_|s'J,,"e'¢L Z'SA"S‘ S'J""I’]

prerequisites for maintaining a successful, raggressive neutral status.

3. Neutrality as the Geopolitical Realization of Magtymguly's Ideals

The policy oPermanent Neutralityformally recognized by the UN in 1995, is the modern geopolitical
expression oMagtymguly's cultural mandate.

1 Sovereignty and Nemterference:The neutral status guarantees tisevereigntythat Magtymguly
sought, ensuring that Turkmenistan avoids external military and political entanglements. The commitment
to non-participation in nilitary blocs reflects the historical emphasis on selfance and avoiding
entanglement in the rivalries of powerful neighbors.

1 Active Peacemaking (Positive Neutralitijagtymguly's demand for a strong, cohesive nation
translates into today'sPositive Neutrality." This proactive role manifested by hosting th&JN Regional
Centre for Preventive Diplomacy for Central Asia (UNRC@RAgcts the cultural imperative to be a
constructive force for regional peace and dialogue.

4. Cultural Diplomacy and the Legaof Trust

The philosophical legacy is strategically utilized in contemporary diplomacy to foster global trust.

1 The Year of Peace and TrustdzNJ YSY A &G y Qa a dzO O®Zbastthzintethafidndl A I G A
Year of Peace and Truditectly reflece Magtymguly's humanistic values. By institutionalizing "Trust" as a
global diplomatic tool, the state reinforces the idea that dialogue and mutual respect are the most effective
means to achieve the peace Magtymguly envisioned.

7 Cultural PreservationThe state's efforts to preserve historical sites like Merv and Nisa, alongside
LINEY2GAY3 al 30eéY3dAd &dpget wedkighirolibh UNFSRO, fokrSa cludidlicongpdnent
of its cultural diplomacypositioning the nation as a guardian of civiiiaga and a credible, historically deep
rooted partner.

5. Conclusion

The status of Permanent Neutrality is more than a diplomatic policy; ifasiredational element of
modern Turkmen statehoqddrawing its moral and philosophical strength directly frohe tlegacy of
Magtymguly PyragyThe poet's centuriesld call for unity and peace established a profound cultural
blueprint that underpins the nation's commitment to sovereignty, finterference, and active, trugtased
international dialogue. Thus, Maghguly's poetry continues to serve as ththical and historical compass
for Turkmenistan's distinctive and globally recognized foreign policy.
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FROM THE GREAT SILK ROAD TO THE UN: HISTORICAL ROOTS
OFTURKMENISTAN'S POLICY OF TRUST AND PEACEMAKING

Abstract

Turkmenistan's modern foreign policy, defined byRermanent Neutralityand recent emphasis on
Trust and Dialoguds not merely a contemporary geopolitical strategy but is deeply rooted in tHemniat
historical experience and cultural traditions. This article traces the philosophical and practical lineage of
¢dzNJ YSyAaldlyQa LISFOSYI {1 Ay3d NRGreatSilkROERavhistbrital cor@dity i NI f
for peaceful exchange and mutuatderstanding to its contemporary advocacy for multilateral diplomacy
at the United Nations. The historical role of the Turkmen peoplmediators and hostand the enduring
influence of literary figures likMagtymguly Pyragestablished a cultural precedt for dialogue, mutual
respect, and nosinterference, which today informs theountry's proactive engagement on global issues like
the International Year of Peace and Trust.

Keywords:
Great Silk Road, Turkmenistan, Permanent Neutrality, Trust, Peatemilagtymguly Pyragy,
Central Asia, Diplomacy, Cultural Heritage.

1. The Legacy of the Silk Road: A Cradle of Dialogue

For nearly two millennia, the territory of modern Turkmenistan served as a vital crossroads of the
Great Silk Roadthe ancient network connecting East and West. This historical role fundamentally shaped
the Turkmen worldview, fostering a culture predisposed to dialogue and trust.

1 Trade and Trusffhe success of the Silk Road depended entirelyotual trustand the curity of
merchants crossing diverse lands. Cities Merv and KunyaUrgench(both UNESCO World Heritage sites)
thrived as centers where different civilizations, religions, and languages coexisted and exchanged ideas
peacefully.

7 Cultural Exchangeérhisenvironment necessitated an ingrained tradition lodspitality, tolerance,
and mediation The Turkmen people, situated between powerful empires, mastered the art of non
confrontation and diplomacy, which allowed for uninterrupted transit and facilitatedekchange of goods,
knowledge, and technologies.

2. Philosophical and Literary Foundations of Peacemaking
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The principles of peace and national unity were enshrined in the national consciousness through
classical literature and traditional values long lrefthe modern state was formed.

 Magtymguly Pyragy's Visioiihe 18thcentury poet and philosophevlagtymguly Pyragys often
cited as the spiritual precursor to the modern policy of neutrality. His poetry passionately called tmitye
of all Turkmen tibes and advocated for the establishment afrited, powerful, and peaceful statapable
of resisting external pressures through internal cohesion and balanced relations.

7 National ValuesTraditional Turkmen values place high importance on the concept bfl f | § € |
(consensusyand Hakyda (respect/trust) These cultural norms favor seeking peaceful compromise over
conflict, mirroring the norinterference and proactive dialogue inherent in the Permanent Neutrality
doctrine.

3. Transition to Modern Diplomacyd Neutrality

Upon gaining independence in 1991, Turkmenistan strategically translated these historical and cultural
precepts into a formal foreign policy doctrine, culminating in Begmanent Neutralityptatus recognized by
the UN in 1995.

7 Active Engageent: This neutrality is not isolationist; it's proactive commitmentto solving
international problems. Turkmenistan has consistently offered its territory as a neutral platform for high
level negotiations, most notably hosting théN Regional Center fétreventive Diplomacy for Central Asia
(UNRCCA)

1 Energy and Transit Diplomadyhe historical role as a transit hub is revived in contemporary policy,
where the country promotes neutrality as the most secure framework for lamge energy and
infrastructure projects (e.g., TAPI pipeline), transforming energy diplomacy into a tooédaynal trust
buildingand economic interdependence.

Conclusion

CdzN] YSyAadlyQa LRftAOE 2F t SN¥YIFyYySyd bSdziNIfAGeEX
anciert heritage. The traditions of the Great Silk Roaddlerance, secure transit, and mediatioralong with
the unifying philosophy of Magtymguly Pyragy, provide the enduring cultural and historical roots for its
current international role. This synthesis allolwsrkmenistan to effectively serve not just its own national
interests, but also the broader global agenda pgace and sustainable dialogubrough its active
participation in the United Nations.
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TRUST AS A STRATEGY: THE PRINCIPLES OF TURKMENISTAN'S FOREIGN POLICY
IN AN ERA OF GLOBAL INSTABILITY

Abstract
Turkmenistan's foreign policy is anchorég its internationally recognized status &ermanent

Neutrality, but its contemporary execution is fundamentally guided by the doctrin@rfst" (Ynam)In an
era marked by increasing global instability, geopolitical rivalries, and complex transhati@tianges, this
policy moves beyond mere nealignment to actively promoteialogue, mutual understanding, and respect
as strategic tools for conflict prevention and sustainable development. This article analyzes the core
principles of this trusbasedstrategy, examines its practical applications thropghaventive diplomacynd
multilateral initiativesat the United Nations, and demonstrates how cultivating trust is essential for ensuring
national security, facilitating economic cooperation, dasgtering regional stability in Central Asia.

Keywords:
Trust as Strategy, Permanent Neutrality, Preventive Diplomacy, Global Instability, Dialogue, UN Initiatives,

International Year of Peace and Trust, Geopolitics.

1. The Strategic Imperative of Trust

The pdicy of Permanent Neutrality provides the legal and political framework for Turkmenistan's
foreign relations, but the concept of "Trust" gives this frameworkpitgactive diplomatic contentin a
fragmented global environment, trust is treated not as dstact value but as a vitgkeopolitical resource
used to deescalate tensions and build reliable partnerships.

 Positive Neutrality'The Turkmen model is defined &ositive Neutrality which requires active
engagement. Trust serves as the core mecharignthis engagement, allowing Turkmenistan to maintain
equally balanced, friendly relations with all major global and regional powers without taking sides.

7 National Security:By fostering trust, Turkmenistan minimizes external threats and maximizes
diplomaic options, directly supporting the nation's core security interests without relying on military
alliances.

2. Practical Application: Trust in Diplomacy and Regional Stability

The trustbased strategy is appligtirough various diplomatic and economic initiatives, particularly in
the Central Asian region.

1 Preventive Diplomacytrust is the foundation gbreventive diplomacyTurkmenistan leverages its
impartial reputation to offer its capital, Ashgabat, as a neutral and trusted platform for negotiations. The
hosting of theUN Regional Centre for Preventive Diplomacy for Central Asia (UN&Q@2A007 is a prime
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example ofinstitutionalizing this trust to facilitate dialogue on transboundary issues like water, security, and
borders.

f Economic Cooperation and Energy Tranitthe critical sphere of energy, trust is paramount.
Turkmenistan, possessing vast hydrocarbon reseruses its trusted status to ensure the viability and
security of major transnational energy and transit projects (e.g.,TtABI gas pipelinend various transport
corridors). The country's neutrality provides assurances to all stakeholgeoglucers, tansit countries, and
consumers that projects will remain free from geopolitical interference.

3. Globalizing Trust: Initiatives at the United Nations

Turkmenistan has successfully advocated for the principle of trust to be recognized as a key element
of the broader UN agenda for peace and security.

7 International Year of Peace and TruShe most significant demonstration of this strategy is the
successful initiative by Turkmenistan to have the UN General Assembly di2&ras the International Year
of Peace and Trust. This global initiative encourages member states to abandon confrontational rhetoric
and focus on multilateral dialogue and mutual respect as the most effective means of addressing global
challenges.

1 Dialogue as a GuaranteEurkmenistan aively promotes resolutions on strengthening dialogue and
sustainable development, arguing that continuous, Higyel communication is the only guarantee against
the escalation of political disputes into armed conflict. The thested approach seeks teplace the zero
sum thinking of geopolitical rivalry with a wivin approach to cooperation.

4. Conclusion

In an era of pronounced global instability, Turkmenistan's foreign poli€yust as a Strategyrovides
a distinctive and effective model for a real state. By translating its national values and historical legacy of
the Silk Road into a proactive diplomatic doctrine, Turkmenistan secures its national interests, stabilizes its
region through the facilitation of dialogue and economic projects, antributes significantly to the UN's
goals of peace and sustainable development, makingual trusta central operative principle of modern
international relations.
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POTENTIAL OPPORTUNITIES FOR INDUSTRIAL PRODUCTION AND PROCESSING
OF LITHIUM IN TURKMENISTAN

Abstract
Turkmenistan has such significant reserves of minerals as hydromineral, mineral and hydrocarbon. The

country occupies one of the leading places in the world in terms of the availability of mineral raw materials
for the chemical industry. The article presenhe results of the assessment of the aquatic raw materials of
our country for the prospects of their use for the extraction, production and processing of such a valuable
rare metal as lithium.

Keywords

hydromineral raw materials, chemical industryrgaarth metals, lithiurvion batteries

Among the rare earth elements, lithium is one of the most important metals determining scientific and
technological progress in the modern world. Lithium, its alloys and compounds are used in a wide variety of
indudries: the production of light alloys, chemical power sources, heat carriers of power plants, nuclear
technology, noAerrous metallurgy. This choice is connected, firstly, with the location of these deposits in
the zone of tectonic fracture of the earthtgust, since there is a pattern of magmatic manifestation of
associated and reservoir waters of oil and gas fields, which is the reason for the presence of rare elements of
industrial concentration in these waters. This metal is also found in deposttarth¢éocated in heavily saline
lakes. They are called brines. The largest deposits of this mineral are located in the hydromineral raw
materials of Turkmenistan. The establishment of production facilities in our country that are competitive and
export-oriented to international markets is in line with Government programs. The lithium industry is divided
into the mining sector and sectors related to the processing of raw materials and the production of products.
Global lithium production is divided into twgroups in terms of the raw materials used. For example, in
Australia, Canada, Brazil, and China, this metal is extracted from solid minerals, and in Chile and Argentina
from brine (a strong saline solution of mineral lakes located in arid areas). Thesaibhidm reserves, the
part of the total resources that can be extracted using existing technologies, are estimated by the United
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States Geological Survey (USGS) at more than 14 million tons. Estimates of total resources rangé@rom 40
million tons. Athe same time, 76 percent of the world's recorded reserves are accounted for by brine from
salt lakes. The largest of them are concentrated in South Ametloa sa;called "South American triangle”

- the border of Chile, Argentina and Bolivia [1].

One ofthe main indicators of the development of higlich and knowledgéntensive sectors of the
world's economy is the level of annual lithium consumption. Due to the fact that lithium has unique
properties that are incomparable with many other metals, it heseived a wide range of applications. For
example, copper and lithium sulfide have established themselves as one of the best semiconductors designed
for the manufacture of thermoelectric converters. Lithium fluoride is widely used in the field of laser
materials manufacturinglt is used to manufacture lasers and optics, which are highly efficient. Alkaline
batteries, which are currently in high demand in the manufacture of various equipment, are made using
lithium hydroxide. This solution significantlytemds the service life of the devices. If we talk about the
production of metal halide lamps, then lithium is used as their filling. Lithium has also proven itself well as an
optical material. Lithium, cadmium, copper, and scandium alloys are used inoavaid astronautics.
Lithium alloys with gold and silver are used to make solders. In the metallurgical industry, this mineral is used
as an auxiliary substance in the smelting of aluminum. Lithium helps to increase the ductility and strength
characterisics of various alloys. This metal has become widespread in the production of nuclear reactors. Its
excellent properties of high specific heat capacity came in handy here. Rare earth metal is also used in
medicinec lithium salts have healing properties, gy are used in the treatment of various diseades.
fact, the scope of lithium is much wider [2]. For example, three scientists have won the Nobel Prize for their
research in chemistry for developing lithidion batteries. These are American John Gaoudayh, British
Stanley Whittingham and Japanese Akira Yoshino. The discoveries of chemists made it possible to create
lightweight batteries. Now they are used not only in mobile phones, but also, for example, in electric vehicles.
Due to the expected higdemand for lithium for electric vehicle batteries, some companies are currently
exploring the extraction of lithium minerals and brine in various regions of the world, including Europe.
Lithium production from seawater has also been investigated. Aboili@tons of lithium are dissolved in
the oceans. The research used an extraction method in which lithium can be obtained from seawater using
solarpowered electrolysis. As an advantage over conventional extraction, it was noted that the process
directly produces lithium metal and, therefore, can dispense with the complex and efeeayysive
processing required for traditional lithium ore mininglhe Turkmenbashi Complex of oil refineries together
with the State Concern Turkmenkhimiya may become drté@ producers of a promising product valuable
in the industry, such as lithimion batteries. The construction of a delayed coking plant for processing oil
waste is currently being completed at the TKNPZ. Turkmenistan could also occupy a niche rioskiei
here. A Turkmen state with a stable economy and, consequently, with a developed oil and gas infrastructure
could form a set of measures to regulate lithium production. Therefore, foreign companies, together with
their partners, are ready to providechnological, expert and human resources for research on the presence
of lithium in industrial concentrations in many deposits of hydromineral raw materials in Turkmenistan. The
increased lithium content in the surface and buried brines of GarabogaagwhBy be of particular practical
interest. These types of raw materials, unlike others, are of sedimentary origin. In sedimentary salt deposits,
lithium is concentrated either in brines (brine) or in the salt deposits themselves. And then create a system
for the production, storage and supply of lithium to the international market [3]. We already have extensive
experience in the construction and commissioning of similar installations in the countries of the world.

Turkmenistan has almost all the naturglchnological and human resources to become a major global
lithium producer and supplier of this valuable product to the world market. Industrial production of products
from mineral raw materials is a priority direction for the development of such sedbrtfie national
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economy as the oil and gas and chemical industries. And this is the most important step towards the

implementation of government programs for impqsubstituting and exporbriented products.
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