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FEATURES OF DAILY AND SEASONAL DYNAMICS OF CARDIAC ARRHYTHMIA ATTACKS IN
THE CONTEXT OF NEURO-MENTAL OVERLOAD DURING MILITARY AGGRESSION

Abstract.

The article analyzes 1998 cases of acute cardiac arrhythmias registered in 2023-2024. It is proven that the
highest frequency of attacks is observed in women, as well as in age groups over 60 years old. The dominance of
extrasystole, atrial fibrillation and impulse conduction disorders is established. It is shown that Monday is the
busiest day of the week in terms of the number of attacks, and the winter-autumn period is the season of increased
arrhythmia activity. The influence of stress and neuropsychiatric stress associated with Russia's military
aggression, which contributes to an increase in the frequency of attacks, is taken into account. The results
emphasize the need for targeted preventive measures in certain periods to reduce the risk of attacks and optimize

the work of emergency medical care.

Keywords: cardiac arrhythmias, frequency of cardiac arrhythmia attacks, daily and seasonal dynamics,
neuropsychiatric overstrain, stress, emergency medical care, prevention of arrhythmias.

Introduction. For effective long-term and current
planning and organization of the work of the
emergency medical care and disaster medicine center,
which provides specialized emergency care to patients
at the pre-hospital stage, it is necessary to carefully
record the intensity of incoming calls. An important
aspect is to analyze the relationship between the
number of calls and factors such as gender and age of
patients, seasons, months, days of the week and hours
of the day. The data obtained allow identifying the
busiest periods of work of emergency medical care
teams, which allows for more rational planning of
resources and determining the needs of the population
in specialized teams of the appropriate profile.

In addition, the level of calls is significantly
affected by the organization and quality of work of
outpatient clinics in the city, since timely and high-
quality provision of primary health care can reduce the
burden on the emergency medical service [3, 7, 12].
Analysis of such factors is key to increasing the
efficiency of the emergency medical care system,
which ultimately improves patient treatment outcomes
and reduces mortality in the population [5, 9].

One of the key factors influencing the frequency
of cardiac arrhythmias is stress and neuropsychiatric
stress. In the context of Russia's prolonged military
aggression against Ukraine, a significant part of the
population is exposed to constant psychological
pressure, which increases the risk of cardiac
complications.  Chronic  stress  activates  the
sympathoadrenal system and leads to an imbalance in
the autonomic regulation of cardiac activity, which
contributes to the appearance of heart rhythm
disturbances [1, 3].

Psycho-emotional stress associated with military
operations can not only provoke new cases of
arrhythmias, but also worsen the course of existing
disorders. During 2023-2024, an increase in the
number of arrhythmia attacks was recorded, which
correlates with the exacerbation of military events and
the increase in the level of anxiety among the
population [2, 5].

Given this, when assessing risk factors for cardiac
arrhythmias, not only somatic but also psychosocial
aspects should be taken into account, which
significantly affect the clinical course of the disease.
The implementation of comprehensive measures to
reduce stress load can significantly improve the results
of treatment and prevention of cardiac arrhythmias [4].

Presenting the main material.

To study the problem, a comprehensive analysis
of clinical data and factors influencing the occurrence
of cardiac arrhythmias in patients was conducted.

The purpose of the article: studying the daily and
seasonal dynamics of cardiac arrhythmia attacks,
taking into account the influence of neuropsychiatric
overload and stress factors in the context of military
aggression.

Materials and methods: The study materials
were obtained based on documents of the Municipal
Non-Profit Enterprise “Chernivtsi Regional Center for
Emergency Medical Care and Disaster Medicine” of
the Chernivtsi Regional Council, in particular, on the
basis of the emergency (ambulance) medical team
departure cards (form No. 110/0) for 2023-2024, which
related to cases of cardiac rhythm and conduction
disorders. During the provision of emergency medical
care, all patients underwent an electrocardiographic
examination in 12 standard leads, with recording of
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information about the time and place of arrhythmia
occurrence. In addition, anamnesis data was taken into
account, which included information about living
conditions, the impact of military events, socio-
economic status and factors that caused chronic
psycho-emotional stress. Subsequently, according to
the departure cards, patients were classified by gender,
age groups and forms of cardiac rhythm disorders.

In the period 2023-2024, 1998 cases of
emergency medical care for acute attacks of cardiac
arrhythmias were recorded. Of all cases, 1031 (54.3%)
involved women, while 867 (45.7%) involved men.
The predominance of women is partly explained by the
higher number of women in the urban population (by
more than 8.5%), as well as the higher mortality rate
among men over the age of 60.

Distribution by age category

Analysis of the age structure showed the
following:

e 18-29 years old— 67 people (3.4%);

Distribution by forms of rhythm disturbances

According to the clinical forms of heart rhythm
disorders, the structure of cases was as follows:

The structure of appeals by clinical forms of
arrhythmias and conduction disorders was distributed
as follows:

e Extrasystole— 676 cases (33.8%).

e Atrial fibrillation and flutter— 457 cases
(22.9%).

e Impaired impulse conduction— 395 cases
(19.8%).

e Paroxysmal tachycardia— 299 cases (15.0%).

e Other forms (in particular, parasystole, Wolff—
Parkinson—-White syndrome (WPW), sick sinus
syndrome, etc.) — 209 cases (10.5%).

To study the patterns of distribution of cardiac
arrhythmia attacks during the week, the average daily
rates of their frequency for each day of the week in
2023 and 2024 were analyzed. This approach allows us
to identify days with an increased risk of arrhythmias,

e 30-39 years old— 134 people (6.7%); as well as assess changes between two years, which
e 40-49 years old— 310 people (15.5%); may be associated with increased neuropsychiatric
e 50-59 years old— 412 people (20.6%); strain and stress factors. This is important for
e 60-69 years old— 549 people (27.5%); optimizing medical care and developing preventive
e 70 years and older— 572 people (28.6%). measures.
Table Ne. 1.
Average daily rates of cardiac arrhythmia attacks by day of the week (2023-2024)

Day of the week 2023 (M £ m) 2024 year (M + m)

Monday 3.8+0.1 3.8+0.1

Tuesday 2.84+0.2 2.7+0.1

Wednesday 2.6+0.1 2.6+0.1

Thursday 2.8+0.2 2.8+£0.2

Friday 23+0.2 2.8+0.1

Saturday 22+0.1 2.6+0.1

Sunday 2.6+0.1 2.8+0.3

The study found clear differences in the average
daily frequency of cardiac arrhythmia attacks
depending on the day of the week. In particular, the
highest rates were recorded on Monday in both years -
3.8 cases per day, which is approximately 1.5 times
higher than the average values for other days. This
pattern may be associated with the increased stress
levels characteristic of the beginning of the working
week.

Consistently lower values are observed on
Tuesday, Wednesday and Thursday (2.6-2.8), with the
indicators remaining practically unchanged throughout
both years. This indicates a certain stability in the
influence of environmental factors and the rhythm of
life in the middle of the week.

Interestingly, the frequency of attacks on Fridays
increased in 2024 to 2.8 (compared to 2.3 in 2023),
which may indicate changes in behavioral or
psychoemotional factors at the end of the week.

Analysis of weekends revealed an increase in the
indicators in 2024: on Saturdays - to 2.6 (from 2.2 in
2023), on Sundays - to 2.8 (from 2.6). This suggests
that arrhythmias do not decrease on weekends,
probably due to a violation of the usual daily routine,

changes in diet, alcohol consumption, or the presence
of chronic psycho-emotional overload, which is not
compensated during the rest period.

As a result, there is a trend towards a decrease in
the differences between weekdays and weekends in
2024, which may indicate a general increase in the level
of neuropsychiatric stress throughout the week.

In order to identify seasonal changes in the
frequency of cardiac arrhythmia attacks, an analysis of
relative monthly indicators, expressed as a percentage
of the average daily annual frequency, was carried out
for 2023 and 2024. The collected statistical data made
it possible to outline periods of increased probability of
arrhythmias, which is of important practical importance
for improving the organization of medical care and
implementing preventive measures.

Assessment of monthly changes allows us to trace
the influence of a number of external and internal
factors, including weather conditions, physiological
biorhythms, level of physical activity, emotional state
and lifestyle on the frequency of attacks. This approach
contributes to a better understanding of the dynamics of
the pathological process and allows us to plan medical
care taking into account expected peaks of load.
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Determining potentially dangerous periods during
the year is an important condition for timely diagnosis,
prevention, and reducing the risks of developing

serious complications in
pathology.

patients with cardiac

Table Ne. 2.

Relative monthly rates of cardiac arrhythmia attacks (in % of the average daily annual frequency) for
2023 and 2024

Month 2023 (%) 2024 (%)
January 129.0 111.0
February 97.3 98.9
March 93.1 98.7
April 91.9 89.3
May 95.0 88.7
June 94.1 96.1
July 92.9 95.7
August 97.9 108.1
September 119.8 96.9
October 96.9 127.1
November 99.9 91.9
December 98.0 104.7

Analysis of the monthly dynamics of cardiac
arrhythmia attacks in 2023 and 2024 allowed us to
identify features of seasonal variability, which are
important for planning medical interventions and
preventive measures. During 2023, the highest
frequency of arrhythmia attacks was observed in
January (129%) and September (119.8%), which
exceeded the average annual rates. These periods may
be associated with sharp changes in external conditions,
cold climate, workload after winter holidays, or the
beginning of the active work and school season. At the
beginning of 2024 — in January — the rate also
remained elevated (111%), although it did not reach the
values of the previous year.

During 2024, the most pronounced increase in the
frequency of attacks was recorded in October (127.1%)
and August (108.1%). This indicates a certain shift of
the peaks of arrhythmia activity to late summer and
autumn, probably due to the combined effect of
changes in temperature, disruptions to the usual rhythm
of life, emotional stress, or seasonal factors.

The spring months — March, April, and May —
are characterized by a more stable course and lower
rates (from 88% to 98%), which may reflect a relatively
favorable period with less stress on the cardiovascular
system.

Compared to 2023, some months in 2024—
particularly August, October, and December—show a
higher frequency of attacks. Such fluctuations may be
the result of changes in the nature of risk factors,
working conditions, lifestyles, or the level of medical
surveillance.

Conclusion.

1. The results of the analysis of data for 2023—
2024 showed an increase in the frequency of cardiac
arrhythmia attacks at the beginning of the workweek,
as well as in the winter and autumn months. The highest
rates are on Monday, January, August, September and

October, which may be associated with changes in
weather conditions, physiological stress and the
peculiarities of the organization of daily life.

2. The results obtained should be taken into
account when planning preventive and therapeutic
measures, developing seasonally oriented information
campaigns, as well as when forming a surveillance

system for patients with an increased risk of
arrhythmias.

References:

1.bonmapenko I'.B., Kapmam B.I. Cepueso-

CYIMHHI 3aXBOPIOBAHHS: CITiJEMIOJIOTis, MAaTOreHE3,
kiinika. — Kuis: Meaununa, 2020. — 312 c.

2. bonpapenko I'.B., Kapgamr B.I. Cepueso-
CYOWHHI YyCKIQJHEHHS Ha TJIi TCUXOEMOIIHHOTO
HABaHTQXXCHHS B Mepiox BificbkoBUX Hii. // BicHuK
OoXOpoHH 370poB’s Ykpainu. — 2024, — Nel. — C.
12-19.

3. Kmumenko O.M., TIlonomapenko H.O.
[Tarorene3 cepueBHX apUTMiil y KOHTEKCTi BILUIMBY
cTpecy. // YKpaiHChKHH Kap[ioMOTi9HUHN XKypHalI. —
2021. — T. 18, Ne2. — C. 45-52.

4. Kmumenko O.M., Tlonomapenko H.O.
Opranizailisi eKCTpeHOI METUYHOI JOTIOMOTH: Cy4acHi
acriekTH. // YKkpaiHCbKuil MeanuHuii xkypHan. — 2022.
— T. 15, Ned. — C. 45-52.

5. IsanoBa T.C., Ilerpenko B.Il. Brus pobotu
amMOyJTaTOPHO-NOMIKJIIHIYHAX 3aKJIa/iB HA MOKA3HUKHU
BUKJIMKIB IIBHIKOI JOOMOIH. // Menu4Ha cCTaTUCTUKA
i inpopmaruka. — 2021. — Bumn. 3. — C. 33-39.

6. Isanosa T.C., ITerpenko B.II. TTcuxoemorriiai
(hakToOpH PU3UKY y MAIIEHTIB 13 CEPIIEBUMH apUTMIisIMHU
B yMOBax BiiicbkoBoro KoH(pmikTy. // Menudna
nicuxonoris. — 2023. — Ne4. — C. 33-38.

7. Cupopenko O.B. Amnamiz ¢aktopiB, 110
BIUIMBAIOTh Ha HaBaHTAXXEHHSI OpHrag excTPeHoi
MEIMYHOI JonoMoru. // BicHMK OXOpoHHM 310pOB’s
VYkpainu. — 2023. — Ne2. — C. 14-20.



6 MEDICAL SCIENCES 7 «COLLOQUIUM=JOURNAL» #53 (251), 2025

8. Cupopenko O.B. Bererarusna perysmsmis 10. MiHicTepcTBO OXOPOHH 3/10pOB’sl YKpaiHH.
CEepIIeBOI AISUTLHOCTI P XpOHIYHOMY cTpeci. — KuiB:  MeTogudni  pekoMeHaamii o0  MNpodiTakTHKH
Mepunmna, 2020. — 215 c. KapAiOJIOTIYHAX YCKIaTHCHb Y CTPECOBUX CHUTYAITisX.

9. MiHicTepcTBO OXOpOHH 310poB’s Ykpainm. — Kuis, 2022. — 40 c.

Hakaz Ne 567 Bim 15.06.2021 «IIpo 3aTBepmKeHHS
CTaHIApTIB oprasizamii eKCTpeHOi MEINIHOT
nmoromorm». — Kuis, 2021.



«COLLOQUIUM=JOURNAL» #58 (251), 2025 / MEDICAL SCIENCES 7
UDC: 614.2:004.6

Biduchak A.

MD, DSc, Department of Social Medicine and Public Health
Bukovinian State Medical University, Chernivtsi, Ukraine
ORCID: https://orcid.org/0000-0003-3475-1497
https://doi.org/10.5281/zenodo.16848935

INFORMATION MANAGEMENT IN HEALTHCARE

bBioyuax A.
0.M€0.H., 00YyeHm Kapedpu coyianbHoi MeOuyuHy ma opeauizayii oxopouu 300pos s bykosuncwvrozo dep-
JHCasHO20 MeOuyHo20 yHisepcumemy, Yephieyi, Yrpaina

TH®OPMANIMHUNA MEHEI)KMEHT B OXOPOHI 3JIOPOB’S

Abstract.

The article examines the concept of information management in the healthcare system as one of the key
elements of the digital transformation of the medical industry. The main goals, objectives and tools of information
management are determined, in particular, medical information systems, electronic medical records, big data
analytics and clinical decision support systems. The impact of information management on the quality of medical
care, patient safety, and resource management efficiency is analyzed. Special attention is paid to the challenges
of implementing digital solutions in healthcare, such as technical, legal and organizational barriers. Examples of
international experience and modern initiatives in Ukraine are considered. Prospects for the development of
information management are outlined with an emphasis on personalized medicine, telemedicine and the use of
artificial intelligence.

Anomauis.

Y emammi posenanymo xonyenyiro inghopmayiiino2o meHeodcMeHmy 6 cucmemi 0XopoHUu 300pP08 s AK 00H020
3 KIIO408UX eNleMeHmis yugposoi mpancgopmayii meouyrnoi eanysi. Busnaueno ocnoeni yini, 3a60anna ma in-
cmpymeHmu iHOpMAayitiHo2o YNpaeninHa, 30Kpema MeOuyHi iHghopmayiini cucmemu, eneKmpoHHi MeOudHi 3d-
RUCU, GHATTMUKY eIUKUX OAHUX Ma cucmemu niOMpumMKy KiiHiYHux piwens. Ilpoananizoeano enaug ingopma-
YIIHO20 MEHEONCMEHMY HA SAKICMb MeOUUHO20 00CY208Y68aHHs, Oe3neKy NAYICHMIE, eqheKMUeHICMb YNPAGLiHHSL
pecypcamu. Okpemy y8azy npudileHo SUKIUKAM YHPOBAONCEHHS YuPPosUX piieHs y cghepi oxoponu 300pos s,
makum K mexHiuni, npasosi ma opeanizayiiuni oap ’epu. Po3ensinymo npukiaou MisCHApoOHo2o 00Cc8ioy ma cy-
uacni iniyiamueu 6 Yxpaini. OKpecieno nepcnekmusu po3gumiy iHQoOpMayiiho2o MeHeONCMEHMY 3 AKYEeHMOoM
HA NePCOHANI308AHY MEOUYUHY, MeaeMeOUYUny ma 3aCcmoCy8anHs WMy4H020 iHMeNeKmy.

Keywords: information management; healthcare; medical information systems; electronic medical records;
eHealth; digitalization of medicine; clinical solutions; telemedicine; information management; artificial
intelligence in medicine.

Knruosi cnosa: ingopmayitinuii meneddcMeHm, 0XOPOHA 300P08 '8, MeOUUHi iHghopmayilini cucmemu, ene-
KmpoHHI MeduuHi 3anucu, eHealth, yugposizayis meouyunu, KiiHiuHi pilleHHs, meaemMeOuyunHa, YNpasiinHs ik-
Gopmayicio; wmyuHull ikmenekm y MeOuyuHi.

In the modern world, healthcare is undergoing
profound changes due to the rapid development of
information and communication  technologies.
Digitalization encompasses not only individual
processes of providing medical services, but also
changes general approaches to managing medical
institutions, interaction between patients and doctors,
processing clinical data and ensuring evidence-based
medicine. Against this background, information
management is of particular importance — a system for
managing information flows and resources, which
allows ensuring the effective functioning of medical
organizations in the context of digital transformation.

In countries with a developed healthcare system,
information management has long become a necessary
condition for improving the quality of medical services,
reducing costs, improving the accessibility of medical
care and increasing patient safety. The use of medical
information systems), electronic medical records,
clinical decision support systems, analytical platforms

based on big data and telemedicine technologies is
significantly changing the role of information in the
medical field — from an auxiliary resource to a strategic
tool [1].

In Ukraine, as in many other countries, the digital
transformation of healthcare has become a state priority
program, implemented through the implementation of
an electronic healthcare system (eHealth), electronic
prescriptions, declarations and referrals. However, the
implementation of information management faces a
number of barriers: from technical and regulatory to
personnel and ethical. Given the relevance of the topic,
this study is devoted to the analysis of theoretical and
practical aspects of information management in
healthcare, the study of modern information
technologies, the assessment of their impact on the
medical field and the identification of key problems and
prospects for further development.

The purpose of the article is to analyze the role
and significance of information management in the
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healthcare system, study its main components, tools,
impact on the quality of medical services and identify
the main problems and prospects for development in
the context of digitalization of the medical industry.

Research material and methods. The materials
for the study were scientific publications, analytical
reports, official documents of the Ministry of Health of
Ukraine, legislative acts in the field of digital
transformation of medicine, as well as examples of the
implementation of information systems in medical
institutions in Ukraine and abroad [2].

The following scientific methods were used in the
study: analysis of scientific literature; comparative
method; system approach and generalization method.

Results. Information management in healthcare is
an integrated system of methods, processes and
technologies aimed at the effective management of
information resources of medical institutions in order
to improve the quality of patient care, ensure evidence-
based medicine and improve management decisions
[3].

Main tasks:

» Collection, processing and analysis of medical
data (clinical, epidemiological, administrative, etc.).

» Ensuring continuity and consistency of
information flows.

» Optimization of decision-making processes.

» Monitoring and evaluation of the effectiveness
of medical services.

» Support for electronic document flow in the
healthcare system.

Components and tools of information
management:
1. Medical information systems. These are

specialized software and hardware complexes that
automate the activities of medical institutions. They
cover various subsystems: registration, laboratories,
pharmacy support, diagnostics, finances, etc.

2. Electronic medical documentation:

m Electronic medical records — digital versions of
traditional patient cards containing medical history, test
results, prescriptions.

m Electronic prescriptions — reduce service time
and reduce the risk of errors when prescribing
medications.

3. Clinical decision support systems. Intelligent
systems that analyze incoming medical information and
offer the doctor the most optimal diagnostic or
treatment options based on the evidence base.

4. Information analytics:

e Forecasting the development of diseases.

e Identification of risk groups.

e Assessment of treatment effectiveness.

e Formation of state health policy.

The importance of information management at
the level of health care institutions [4]:

1. Increasing efficiency. Process automation
allows healthcare professionals to spend more time
with patients, not on paperwork. Fewer errors, more
transparency in work.

2. Ensuring patient safety. Thanks to electronic
information exchange, the risk of incorrect diagnosis or

treatment is reduced, especially in the case of repeated
hospitalizations.

3. Optimizing management. Analytics allow
administrators to better plan resource allocation,
monitor staff workload, financial costs and treatment
outcomes.

4. Problems and barriers to implementation:

m Technical difficulties:

- lack of common standards for
between systems;

- limited infrastructure in rural areas.

m Human factor:

- staff resistance to change;

- low level of digital literacy among doctors.

m Ethical and legal issues:

- confidentiality and protection of personal data;

- lack of sufficient regulation at the state level.

5. Global and national examples:

o International experience:

- Estonia: fully digitalized healthcare system;
access to medical history online.

- Israel: powerful analytics systems for pandemic
management.

- Ukraine: implementation of the eHealth system
— a unified electronic healthcare system; connection of
institutions to the National Health Service of Ukraine;
implementation of electronic referrals, declarations,
prescriptions.

6. Development prospects:

- artificial intelligence in diagnostics;

- telemedicine for remote patient monitoring;

- integration with international data exchange
systems;

- expanding patients' opportunities  for
independent access to their own medical information.

Conclusions.  Information management in
healthcare is not just a technical tool, but a strategic
element of the transformation of the entire system. Its
successful implementation requires a comprehensive
approach: investments in technology, staff training,
updating the regulatory framework and active
participation of patients. It is thanks to modern
information solutions that medicine has a chance to
become more personalized, effective and accessible to

interaction

everyone.
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OTITIS EXTERNA UNDER THE MICROSCOPE: A MODERN VIEW OF TREATMENT

Resume.

During life, on average, every tenth person suffers from otitis externa at least once, and 3-5% of the popu-
lation suffers from its chronic form. The disease is most common in childhood and among people who are in
conditions of high humidity for a long time. The increase in the number of patients with otitis is associated not
only with the adverse effects of the environment, the widespread and uncontrolled use of drugs that cause immu-
nological changes in the body, but also with the increase in the prevalence of allergic pathology. A significant role
in the etiopathogenesis of otitis is played by the general condition of the body. In this regard, otitis externa is very
often observed in patients with diabetes mellitus, impaired immune status.

Keywords: otitis externa, types, main symptoms, differential diagnosis, treatment tactics

The share of inflammatory diseases of the external
ear in patients of different age groups, according to nu-
merous domestic and foreign studies, is about 17% of
all ENT pathologies. In the outpatient and polyclinic
chain, the proportion of patients with various forms of
otitis reaches 38%, half of them suffer from external
otitis. Currently, there is a tendency to increase the in-
cidence of external otitis in people of all age groups.

Such protective mechanisms as a weak acidic en-
vironment (pH 5.0-5.7) on the surface of the skin of the
external auditory canal and the protective properties of
earwax prevent excessive formation of microflora. The
development of the inflammatory process in the exter-
nal ear is preceded by a violation of the integrity of the
skin, which can be caused by many factors: injuries,
skin changes against the background of metabolic dis-
orders, diabetes mellitus, dermatitis, eczematous pro-
cesses. Favorable factors for the occurrence of external
otitis are narrow external auditory canals, the presence
of exostoses, and wearing a hearing aid.

According to the literature, inflammatory diseases
of the external ear are of a bacterial nature in 60-98%
of cases. The microbial landscape in external otitis has
undergone certain changes over time. Thus, the role of
Pseudomonas aeruginosa has increased on average to
78%, while Staphylococcus aureus is detected only in
9-27% of cases of the disease. Starting as external otitis
caused by Pseudomonas aeruginosa, malignant external
otitis can progress to pseudomonas osteomyelitis of the
temporal bone. Less commonly, inflammatory diseases
of the external ear are found to be Staphylococcus epi-
dermidis, Streptococcus pyogenes, Streptococcus
pneumonia, Enterococcae, Escherichia coli, Proteus,
Klebsiella pneumonia, Mycoplasma pneumonia, anaer-
obes and other microorganisms. In addition to bacterial
microflora, pathogenic fungi play a significant role in
the development of external otitis. In a number of cases,

the etiotropic factor is bacterial or bacterial-fungal as-
sociations.

Clinical presentation of otitis: main symptoms

The main symptoms of otitis external are pain in
the ear (70%), itching (60%), decreased hearing (32%)
and a feeling of pressure or distension (22%). Otoscop-
ically, hyperemia and infiltration of the skin of the
membranous-cartilaginous part of the auditory canal
are determined, its lumen sometimes narrows so much
that the eardrum becomes inaccessible for examination.
The desquamated epithelium mixes with pus, resulting
in a mushy mass with a sharp putrid odor. When press-
ing on the tragus or pulling the auricle back and up, as
a rule, such patients experience pain, which allows for
differential diagnosis between inflammation of the ex-
ternal and middle ear. Diffuse external otitis should be
differentiated from malignant external otitis, furuncu-
losis, bullous external otitis and seborrheic dermatitis.
Oncological diseases of the external ear, fortunately,
occur infrequently.

Diffuse external otitis media is characterized by
damage to the skin of the external auditory canal, sub-
cutaneous tissue (membranous-cartilaginous part) and
the periosteum lying directly under the skin in the bony
part of the external auditory canal. The disease is usu-
ally accompanied by ear pain, decreased hearing, itch-
ing and purulent discharge. The diagnosis is based on
the presence of typical signs of diffuse inflammation of
the skin of the external auditory canal, which some-
times extends to the eardrum. The process is acute or
chronic with periodic exacerbations. In a number of
cases, external otitis media caused by Pseudomonas ae-
ruginosa can become malignant and transform into
pseudomonas osteomyelitis of the temporal bone.
Without treatment, the infection progresses, spreading
to the auricle, scalp and parotid salivary glands. Later,
the lesion affects the middle and inner ear, which can



https://doi.org/10.5281/zenodo.16848961

«COLLOQUIUM=JOURNAL» #58 (251), 2025 / MEDICAL SCIENCES 11

lead to the development of meningitis and otogenic
brain abscess.

In limited external otitis, the inflammation is al-
ways localized in the fibrocartilaginous part of the ex-
ternal auditory canal. This should be taken into account
during the differential diagnosis of purulent otitis me-
dia accompanied by mastoiditis, when otoscopically
determined skin overhang in the anterior superior part
of the external auditory canal. The stage of infiltration
is characterized by local hyperemia and skin induration.
In the abscess stage, skin redness can spread to the en-
tire surface of the external auditory canal, but a sharply
painful infiltrate with a clear purulent core at its apex,
dense on palpation, is always determined. For limited
external otitis, the lesion of the hair follicle and the sub-
cutaneous tissue around it is characteristic. The disease
is accompanied by pain in the ear of a gradually pro-
gressive, constant nature, which increases when open-
ing the mouth and chewing. Hearing loss is not a char-
acteristic symptom; however, with large boils that
block the lumen of the external auditory canal, conduc-
tive hearing loss may develop on the affected side.

Diagnosis and differential diagnosis of otitis

The diagnosis of otitis externa is based on the pa-
tient's complaints, history of the disease, data on the
general clinical picture, as well as the results of otos-
copy. The optimal diagnostic method is considered to
be laboratory microbiological studies aimed at identi-
fying the causative agent of the disease and determining
its sensitivity to specific therapy. Differential diagnosis
of diffuse external otitis should be carried out with
acute otitis media, purulent mumps, erysipelas, peri-
chondritis of the auricle (without involvement in the in-
flammatory process of the earlobe) and herpetic otitis.

The characteristic signs of erysipelas of the exter-
nal ear are symptoms of general intoxication: an in-
crease in body temperature to 39-40 ° C, chills and
headache. Erythematous, bullous and bullous-hemor-
rhagic forms of erysipelas are distinguished. In the ery-
thematous form, there is marked hyperemia and edema
of the skin of the entire auricle with clear edges, includ-
ing the earlobe, as well as sharp tenderness on palpa-
tion. The bullous form of the disease is characterized
by the formation of bubbles with serous contents
against the background of hyperemia of the auricle. In
the bullous-hemorrhagic form, the bubbles have se-
rous-hemorrhagic contents. It is also possible for ery-
sipelas to spread to the eardrum. Perichondritis of the
auricle is a diffuse inflammation of the epichondral tis-
sue with involvement of the skin of the external ear. Se-
rous and purulent perichondritis are distinguished by
their form. The causes of the disease can be injuries,
burns, insect bites. Sometimes a complication of a fu-
runcle of the external auditory canal develops, as well
as diffuse external otitis. The clinical picture of peri-
chondritis is characterized by pain in the area of the au-
ricle or external auditory canal with irradiation into ad-
jacent tissues. Edema and hyperemia spread throughout
the auricle, except for the lobe. In the future, fluctua-
tions may appear due to the formation of purulent exu-
date. During the progression of the disease, cartilage
melts with rejection of necrotic tissues and subsequent

deformation of the auricle. With herpetic otitis, pro-
nounced intoxication and fever are observed. Sharp
pain in the ear, itching, tingling are also characteristic.
The features of herpetic ear lesions include rashes in the
form of pink spots with the subsequent formation of
vesicles with transparent contents. The rashes are local-
ized along the sensitive nerves (posterior surface of the
auricle, earlobe, skin of the external auditory canal).
After the bubbles open independently, crusts form after
7-10 days, after which no traces remain on the skin.
This disease can cause complications such as arach-
noiditis, meningitis, brain abscess, peripheral facial
nerve paresis, as well as vestibular disorders and senso-
rineural hearing loss.
Treatment tactics for otitis externa

Due to the lack of early microbiological diagnos-
tics, treatment tactics for otitis externa in adults and
children are mainly based on the initial empirical ad-
ministration of systemic and local anti-inflammatory
drugs. A prerequisite for the effectiveness of antimicro-
bial therapy for otitis externa is the appointment of
broad-spectrum antibacterial drugs with a high level of
bioavailability and safety, as well as symptomatic and
hyposensitizing therapy.

Therapy for otitis externa is determined by the
clinical picture and the nature of the pathogenic micro-
flora. With an uncomplicated course of the disease, a
short course of local composite drugs containing anti-
biotics is sufficient. For patients with moderate severity
and severe diffuse external otitis media, in case of in-
creased body temperature, spread of the inflammatory
process beyond the auditory canal, presence of regional
lymphadenopathy, suspicion of spread of infection to
the middle ear or signs of necrotizing process, as well
as prolonged course, systemic antibiotic therapy is rec-
ommended.

For the treatment of external auditory canal furun-
cle, as a rule, systemic antibiotics are used. The drugs
of choice are protected penicillins or cephalosporin
drugs. In the infiltration stage, it is advisable to use an-
tibacterial ointments 3-4 times a day as local therapy,
possibly in combination with physiotherapy (UHF ther-
apy). If such treatment is ineffective in the abscess
stage, surgical intervention (opening of the furuncle) is
resorted to.

Treatment of erysipelas is carried out in a hospital
setting. Antibiotics of the penicillin series are used in
combination with hyposensitizing therapy. The af-
fected areas are treated with a 3-5% solution of potas-
sium permanganate.

In perichondritis of the auricle, the drugs of choice
are broad-spectrum antibiotics: cephalosporins of the
I11-1V generation, fluoroquinolones - for adults and
children over 15 years of age. The affected areas are
treated with a 3-5% solution of potassium permanga-
nate, ointment applications with polymyxin are per-
formed, as well as physiotherapeutic procedures (UVF,
UHF therapy, laser therapy). In the event of fluctua-
tions, subperichondral abscesses are opened and
drained with the removal of necrotic tissue areas.

In case of herpetic lesions of the external ear, treat-
ment should be comprehensive: detoxification, anti-in-
flammatory and hyposensitizing therapy. In addition,
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acyclovir should be prescribed as a specific antiviral
agent. To prevent secondary bacterial inflammation,
antibiotics of the penicillin and cephalosporin series are
used.

Nitrofungin is indicated for mycotic external oti-
tis. It is prescribed for various types of fungal skin le-
sions: trichophytosis, fungal eczema, epidermophyto-
sis, candidiasis. In candidiasis, nitrofungin treatment
can be combined with clotrimazole. In case of damage
by mold fungi, amphotericin B, amphoglucamine, my-
coheptine are effective.

The choice of etiotropic therapy for bacterial dif-
fuse external otitis depends on the type of pathogen. For
systemic antibacterial therapy, broad-spectrum antibi-
otics are used, giving preference to drugs with anti-cy-
anopneusin activity (lll generation cephalosporins,
fluoroquinolones - for adults and children over 15 years
of age).

Topical drugs play a central role in the treatment
of external otitis. Given the spectrum of the main path-
ogens of acute diffuse external otitis, it is necessary to
use drugs that are active against Staphylococcus aureus
and Pseudomonas aeruginosa, and taking into account
the characteristic pain syndrome, it is advisable to pre-
scribe local drugs that include an anesthetic component.
Aminoglycosides are most often used as antibacterial
agents for the local treatment of diffuse external otitis,
since these drugs quite fully cover the spectrum (pri-
marily gram-negative microorganisms - pathogens of
external otitis) and provide a pronounced application
effect. Drugs used for local therapy of external otitis are
available in the form of ointments, creams, ear drops.
The latter are the universal and most common form of
the drug. Ideally, they contain polymyxins - antibiotics
that are synthesized by a certain strain of spore-forming
bacillus and belong to cyclic peptides in chemical com-
position.

Basic measures for the prevention of external
otitis:

1. Avoid trauma to the ear canal:

Do not use cotton swabs to clean the ears, as they
can damage the skin and contribute to infection.

2. Prevent water from entering the ears:

Use earplugs when swimming and dry the ears
thoroughly after swimming.

3. Clean the ears properly:

Use a soft towel or cotton pad to remove water and
wax without going deep into the ear canal.

4. Do not use headphones that fit tightly:

Limit the use of vacuum headphones that prevent
aeration of the ear canal.

5. Treat diseases in a timely manner:

Thoroughly treat upper respiratory tract infections
that can lead to oftitis.

6. Strengthen the immune system:

Lead a healthy lifestyle, eat right, exercise, and
avoid hypothermia.

7. Avoid polluted water:

Swim only in proven and clean water bodies.

8. See a doctor at the first sign of symptoms:

If you experience pain, itching, discharge from the
ear, or hearing loss, see a doctor for diagnosis and treat-
ment.

Following these simple rules will help prevent the
development of otitis externa and keep your ears
healthy.

Conclusion. Although otitis externa has many
causes, there are certain unified principles of examina-
tion and treatment that allow you to overcome the dis-
ease in most cases. However, otitis externa is an insid-
ious disease that should not be neglected and must be
treated actively, as the disease can have serious conse-
quences.
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Abstract:

With the development of market relations and the intensification of competition between universities, special
attention is paid to image as one of the key instruments of competitiveness. Increased competition in the educa-
tional services market is associated with a demographic decline in the population, a decrease in demand for some
areas of study. The purpose of the article: to reveal the essence and foundations of the formation of both external

and internal image of the university.
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education, effective image.

With the development of market relations, public
consciousness began to operate with the concepts of in-
dividuality, distinctiveness, image of subjects of socio-
economic relations. The understanding of competition
formed the basis. This made it possible to identify the
most successful subjects in the market space. The issue
of identification also affected the education system. Ac-
cording to V.I. Slobodchikov, “education is, first of all,
the history and path of formation of “the truly human in
man” in all his gifts and acquisitions. And at the same
time - a way for everyone to affirm their own image,
their face”.

“Education in itself,” writes S.A. Tangyan, “is a
vital function. Without it, there is no society. It simul-
taneously performs cultural, social, economic and ethi-
cal functions. It ensures continuity, transmits
knowledge, know-how and developed norms ... It re-
produces and develops the potential that allows society
to move forward, progress, renew itself, change, in-
cluding in the field of economics”.

At present, the problems of reputation, public
opinion about a specific higher education institution
and, consequently, the formation and management of
its attractiveness are receiving an increasingly wider
resonance in the field of education, in the media, at the
level of interpersonal communication of employees of
higher education institutions, students and their parents.

The formation of a positive image of a university
and its maintenance affects not only the strengthening
of competitiveness and its prospects, but also, in gen-
eral, allows us to testify to the level of development of
education in the region and the country, which signifi-
cantly affects the image of Russian education. Today,
in the unfolding rivalry, educational institutions resort
to various forms of competition, among which a signif-
icant role is given to image.

The concept of "image" was first used in advertis-
ing practice in America in the 50s. The concept of "im-
age" was introduced into scientific use only in the early
60s of the 20th century by K. Balding. Somewhat later,
image becomes the main element of the theory and

practice of "Public Relations". The field of scientific re-
search of image began to take shape in the early 90s of
the 20th century, when the first theoretical works ap-
peared, based on the social-perceptual approach (A.A.
Bodalev), psychology of social cognition (G.M. An-
dreeva) and psychology of communication (A.A. Leon-
tiev). These works contributed to the disclosure of psy-
chological patterns of perception and understanding of
a person by a person, the specifics of the formation of
the phenomenon of the first impression, socio-psycho-
logical effects and mechanisms of interpersonal and in-
tergroup perception, the study of the content of social
ideas and stereotypes, mass communication processes,
prepared the basis for a meaningful address to the prob-
lems of image formation of various objects. Among the
first special studies in the field of image, it is worth
mentioning the works of E.V. Grishunina (formation of
the image of an organization), F.A. Kuzin (study of
business image), E.l. Manyakina (formation of political
image), B.G. Ushakov (study of image as a socio-psy-
chological problem), 1.A. Fedorov (consideration of
image as a way of programming human behavior),
V.M. Shepel (study of the specifics of image).

Scientific research carried out with the direct use
of the category "image" in the domestic scientific liter-
ature is related to the issues of leadership and is mainly
focused on the study of the image of politicians (E.V.
Egorova-Gantman, E.l. Manyakina, etc.), public fig-
ures (R.F. Furs), parties and associations (A.V. Gar-
monova, O.A. Podgornova). Works have appeared de-
voted to the formation of the image of higher education
teachers (G.A. Busygina, L.Yu. Donskaya), education
and educational services (N.A. Kadochnikov, E.B. Kar-
pov). Among the modern foreign authors engaged in
research and practical developments in the field of
forming an individual's image, it is necessary to name
such specialists as P. Bird, V. Birkenbil, L. Brown, J.
Bruner, P. Weil, D. Judy, F. Davis, F. Lee, M. Spillane,
D. Yager, etc.; The authors of significant works de-
voted to the formation of corporate image (organiza-
tional image) are B. Gee, G. Dowling, J.P. Beaudoin,
F. Kotler, D. Mercer, F. Rogers, L. laccoca.
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Today, the concept of "image" has been widely
used and applied in a variety of fields of knowledge.
G.G. Pocheptsov characterizes image as "the most eco-
nomical way of generating and recognizing complex
social reality; as a result of information processing; as
a condensed text; as a communicative unit through
which one can work with mass consciousness".

According to E.A. Blazhnov, "image is a visual
image of an object that has an emotional impact on peo-
ple”. The emotionality of the image requires finding
special means of maintaining it: after all, emotions are
bright, but short-lived.

0O.V. Dancheeva and Yu.M. Shvalb emphasize
that "image is a set of meanings, thanks to which some
object becomes known and with the help of which peo-
ple describe it in a certain way, remember it, relate to
it", i.e. the authors consider image as a system of peo-
ple's ideas about some object. Comparing the interpre-
tations of the concept of “image” accepted in various
fields of science, we came to the conclusion that its ex-
isting definitions differ greatly from each other, but for
the most part they boil down to an image that performs
certain functions (V.G. Zazykin, E.B. Perelygina, E.A.
Petrova, O.A. Feofanov, etc.).

Image has become an integral part of any organi-
zation that directs its actions to the formation of a fa-
vorable image in a market economy to establish harmo-
nious relations with the public. Universities today are
not only directly connected with society, but also di-
rectly influence its development and condition.

S.A. Tangyan believes that the pedagogical and
economic aspects in the activities of an educational in-
stitution in modern conditions do not exclude, but com-
plement each other. The intensification of competition
in the educational services market was a prerequisite
for the formation of the concept of the image of the uni-
versity. By forming the image of the university, the im-
age of education is built, thereby forming the image of
an educated person. The system of "instilling" such a
worldview is possible thanks to special events that unite
people in a single space, time, impulse.

In this case, the image of an educational institution
is formed not for the benefit of making a profit, but for
mutual understanding and interaction in the develop-
ment of education and society as a whole. The concept
of "image of the university" in Kazakhstan appeared re-
cently, in the mid-90s. XX century, when it became
clear that education is a service that should meet the
needs of society along with many others. At this time,
in addition to state institutions, this service began to be
increasingly provided by commercial universities. In
the 1990-2000s, theoretical justifications for the image
of a university appeared, the concept of "effective im-
age of a university" was introduced. An effective image
of a university is an image in which a set of positive
characteristics about the university as a whole contrib-
utes to the achievement of the main goals of the univer-
sity, creates a stable associative connection between the
holistic image and the PR object, and forms symbolic
and publicity capital. An effective image increases
competitiveness in the educational services market. It
attracts applicants and faculty, the level of teaching in-

creases and, accordingly, the level of graduates in-
creases. This facilitates the organization's access to var-
ious resources: financial, informational, human, mate-
rial. The image should be purposeful and meet the ex-
pectations of consumers of educational services. When
forming an effective image, it is necessary to clearly
define in which direction to work, i.e. to specify what
type of image to develop.

In this case, it is necessary to understand what el-
ements the university image consists of. N.K. Moiseeva
identifies 8 components in the structure of the univer-
sity image.

1. The image of the educational service is people's
ideas about the unique characteristics that, in their opin-
ion, the service has. Additional services (attributes) are
what provide the university with distinctive properties.

2. The image of consumers of educational services
includes information about the lifestyle, social status
and some personal (psychological) characteristics of
consumers.

3. The internal image of the organization is the
ideas of teachers and students about the university. The
main determinants of the internal image are the culture
of the organization and the socio-psychological cli-
mate.

4. The image of the rector of the university and the
scientific council includes ideas about the abilities, at-
titudes, value orientations, psychological characteris-
tics, appearance.

5. The image of the staff is a collective, general-
ized image of the teaching staff.

6. Social image - ideas of the general public about
the social goals and role of the university in the eco-
nomic, social and cultural life of society.

7. Visual image - ideas about the organization
based on visual sensations that capture information
about the interior of buildings, lecture halls, and the
corporate symbols of the organization.

8. Business image - ideas about the organization
as a subject of business activity.

Developing market relations in education have
also led to the development of competition between
universities. It is this that encourages educational insti-
tutions to take an active market position, improve the
quality of educational services, study the demand for
educational products and the needs of the labor market.
Professional education institutions are well aware of
the intensification of competition, and the increased de-
mands of consumers of educational services to the uni-
versity itself push the heads of institutions to use tools
that help attract various groups of consumers.

It is important to emphasize that one of the sus-
tainable competitive advantages of universities is invis-
ible (intangible) assets, which include the image of the
university, corporate culture, and organizational man-
agement structure. Public relations, in our opinion, is
the function of managing an educational institution that
helps establish and maintain communication, mutual
understanding, disposition and cooperation between the
organization (educational institution) and society. PR
technologies solve various problems: they provide the
organization's management with information about
public opinion and help it develop countermeasures,
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ensure that the management acts in the interests of the
public; keep it ready for various changes by anticipat-
ing trends in advance, use research and open communi-
cation as the main means of activity. A competitive ed-
ucational institution is one whose name is "on every-
one's lips", it is known and distinguished from others;
people strive to get a job there and pass the competition
to study there, and its leader is held up as an example
to everyone, because this institution provides a stable
level of quality of educational services.

Thus, we can talk about the need to form publicity
(publicity, openness, popularity) of the university. Pub-
licity is formed by broadcasting information about the
educational institution through the media (radio, televi-
sion, print). It is important to note that the process of
forming the publicity of an educational institution
should be manageable, and all information that the uni-
versity sends to the external environment, to one degree
or another, is image-related. Image is functional. It is
not an end in itself, but is needed to effectively solve
the tasks set, including economic - material benefits
that the educational institution will receive after attract-
ing new consumers of services. A positive image of a
university not only attracts consumers of educational
services, but also broadcasts the values that the univer-
sity is guided by in the process of training specialists,
demonstrates the openness of the educational institu-
tion and its participation in solving economic and social
problems.

Since image is a generalized portrait, it is neces-
sary to highlight those aspects that are important for
various groups of the public. Four components can be
distinguished in the image of a university:

1) the image of the service - how high-quality and
necessary are the educational services it provides;

2) the management and financial image - how ef-
fectively is the university managed, how optimally are
the budget funds received by the educational institution
and the extra-budgetary funds earned by it in the pro-
cess of providing additional paid educational services
and non-educational activities distributed;

3) the public image - is the university active as a
"member of society”, as a subject of the region, what
participation does the educational institution take in
solving pressing social (and often cultural) problems;

4) the image of the educational institution as an
employer - how it treats its employees and teachers,
how is initiative (creative and scientific) supported,
what professional growth is offered, what is the salary,
etc. Thus, the image of an educational institution is not
only a means, a management tool, but also an object of
management, accompanied by targeted information
work aimed at target groups of the public.

The public is understood as a group of people in-
side or outside the organization, with whom the organ-
ization interacts in one way or another. Public relations
exist not only at the level of the university - consumer,
but much more broadly:

- university - teachers and students,

- university - government,

- university - commercial and non-profit founda-
tions,

- university - graduates.

Today, the question of ranking public groups
arises - determining the main target groups, in other
words, those public groups whose assessment and at-
tention are very important for the university.

The target group is a set of specific representatives
of the audience, similar in socio-demographic charac-
teristics, interests, purchasing power.

The target audience of educational institutions is
specific, but experts divide it into external and internal.

Applicants are high school students, potential stu-
dents, young people aged 17 to 28 who graduated from
school or a specialized school, college or other educa-
tional institution, people wishing to get a second higher
education. This category of the target audience is exter-
nal.

"Today, a university is mainly chosen by parents
who will pay for tuition in the future. Therefore, the ad-
vantages have to be highlighted specifically for them:

in first place - the price of services;

in second place - the comfort of study (provision
of a hostel, meals, equipping the university with all
modern equipment, the availability of opportunities for
an active student life - clubs of interest, trade unions);

"in third place is the quality of education, the pres-
ence of a state diploma,” Vershinin notes. An equally
important target audience is students and the teaching
staff. This type of target audience refers to the internal
public. The target audience of educational institutions
is usually specific - it is not only 11th grade graduates
and their parents, but also people who want to get a
higher, and often a second higher education.

Among the priority promotion channels for educa-
tional institutions, event-events are singled out - this is
constant work with both students and employers, or-
ganizing round tables, scientific and practical confer-
ences, seminars with the involvement of leading spe-
cialists in these areas, meetings with graduates. All this
has a double effect,

firstly, this is additional information about what
we need to work on, what additional specializations to
introduce;

secondly, to help in the employment of students,
which is a plus for the image of the educational institu-
tion.

Not only extensive promotions are very popular,
but also targeted events, in particular, the participation
of universities in the region in exhibitions, for example,
"Education and Career". This is an additional oppor-
tunity to convey information to the end consumer, to
interest potential clients.

Another way to interest future students is an open
day, which allows you to inform future students about
the conditions for admission, get the necessary infor-
mation, see and "touch" the creations of students of this
educational institution. It should be noted that the learn-
ing process in educational institutions of the region is
focused on international standards: work in many edu-
cational institutions of the region is structured in such a
way that the issue of the importance of attending lec-
tures, seminars, practical classes in most cases is ab-
sent; the effectiveness of interaction with such a target
audience as students depends not only on the attitude
towards them, but also on informing them.
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The world has long stepped into the information
society, a university that supports innovations needs to
use this resource. Time is a very important resource, it
is necessary not only to own it, but also to manage it
correctly. Will a student want to enter a university
where time is not valued? Will a student want to enter
this university at all, if he is treated like this? All these
questions are removed when working with the public.
University websites solve several problems.

Firstly, with the help of the site, visual compo-
nents of the image of the educational institution are pre-
sented, and this allows broadcasting a favorable image,

secondly, the site is a channel of communication
with the public and it is possible to provide a wide range
of information, removing additional questions,

thirdly, the site creates a condition of interactivity,
which means that the probability of a backlash from tar-
get groups is high, thanks to which it is possible to an-
alyze the attitude of site visitors to the university, con-
duct sociological research.

The university positions itself with the help of the
site. The site contains all the necessary information for
a wide range of the public (students, parents, employ-
ers, applicants, teachers). The content of the educa-
tional institution's site varies. It may include the follow-
ing information.

The university structure block is a business card.
It contains information about the university manage-
ment, divisions, departments, centers, educational and
methodological department, library. The information
block is presented by the following tabs: history of the
university, today, symbols, details. The direction block
reflects the main ways of the university's work: educa-
tional and upbringing work, research activities, stu-
dents' research activities, intellectual property protec-
tion News: events, announcements, announcements.
Updates that occur almost daily show the life and activ-
ities of the university, form a characteristic of the dyna-
mism, modernity, mobility of the institution. Blocks
with a target focus: applicants, students. A wide range
of information in these areas: for applicants - entrance
examinations, admission conditions; for students - this
is academic work (class schedule, bells, session and in-
tersession work schedule, schedule of individual con-
sultations with teachers, debtors in subjects), scientific
work (history and work of the Student Scientific Soci-
ety, competitions), assistance in employment of gradu-
ates and students. The site forum is an interesting, and
most importantly, popular platform for professional

communication. This is a platform for exchanging
opinions, answers to user questions, feedback from stu-
dents and graduates. The university, using the Internet,
gets a unique tool for creating sustainable relationships
with its community both inside it and in the external
environment. Internet capabilities make it possible to
take into account the individual interests of the mass
consumer or the interests of an active group of the pub-
lic in real time.

Thus, reforming one of the elements of the social
system, namely education, affects not only the further
development prospects of this area, but also the use of
new strategies by higher education institutions in the
field of providing educational services, positioning the
university. The formation of an effective image of a
higher education institution and its maintenance affects
not only the strengthening of its position in the local
market of educational services, but also, in general, al-
lows one to testify to the level of development of edu-
cation in the region and in the country, which signifi-
cantly affects the image of education.
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"If the educator turns out to be deaf and dumb to
the legitimate demands of the time, then he himself will
deprive his school of vitality" K. D. Ushinsky.

The modern paradigm of education presupposes a
rethinking of the tasks of the entire education system,
both general secondary and vocational. Without this,
any reforms and innovations will be deliberately unsys-
tematic, local and fragmentary. It is safe to say that new
trends in determining the nature and role of the devel-
opment of the education system are global, philosophi-
cal in nature and coincide not only at the level of Euro-
pean countries, but also the entire world community.
More than a hundred years ago, one of the most famous
naturalists of his time, Thomas Huxley, defined educa-
tion as the study of the rules of the game called "life".
Education, according to these rules, meant the ability to
live according to the laws of nature, and nature, in turn,
included in his view a person in his relationships with
other people, with the living and non-living environ-
ment.

Thomas Huxley wittily noted that if a child's
future well-being depended on his ability to play chess,
there would hardly be any parents who would allow
their child to grow up without ever learning to
distinguish a bishop from a pawn. Huxley's metaphor is
quite applicable to modern educational requirements,
where the main rule is to teach how to learn, to teach
how to be prepared for the conditions of a rapidly
changing world. The need to develop the ability to learn
fundamentally changes the nature of the relationship
between teacher and student, allows us to take a new
look at the optimization of the educational process and
rethink existing methods of teaching certain
disciplines.

Well begun is half done — says the English
proverb. The leading role, of course, is given to the
teacher. Professionalism and skill have always been
associated with the ability to teach. Today, educational
activity, like everything else in this world, has
undergone significant changes. Among the many types
of teacher activity, teaching is undoubtedly the leading

one. It is no coincidence that the word "teacher™ in its
original meaning is someone who teaches, instructs. In
the context of high rates of development of science,
technology, information flows, educational activity has
undergone serious changes compared to what it looked
like even a decade ago.

Firstly, the teacher has ceased to be the only
source of new knowledge for students. Today, he has
many assistants and competitors — computers,
television, the Internet, an information-rich
environment.

Secondly, society has changed its idea of the goals
and results of education. Education today is no longer
limited to the ability to reproduce acquired knowledge
and, moreover, is not identified with "multi-
knowledge™ or erudition, but presupposes competence
in many areas. This is the ability to select from the array
of knowledge that which will help to conduct
independent research and solve problems and,
accordingly, obtain missing knowledge, and the ability
to evaluate the environmental, social, moral
consequences of technological projects that are created
on the basis of the studied science, i.e. to do what
specialists today call a humanitarian examination. It is
easy to assume that since the product of training
changes qualitatively, the activity of training itself
undergoes significant changes.

The organizational function of the teacher in the
learning process begins to prevail over the
informational and communicating one. In other words,
the way of mastering it depends on the culture of
society. If modern culture is characterized by intensity,
life based on scientific achievements, information
saturation, creativity in solving problems, then these
features are also inherent in the process of introducing
a person to the world of culture - learning. In order to
master the activity of learning at a professional level,
the teacher himself must be a professional in his field.
The communicative and didactic competence of the
teacher is manifested in a number of characteristics of
his activity.
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The teacher is the organizer of the pedagogical
process, constantly interacting with students and
colleagues. All this imposes great responsibility on
him, great demands are made on him. A successful
teacher is distinguished by the ability to create a
situation of communication in the lesson and outside it
- i.e. to build relationships based on empathy.
Achieving a new quality of work of a teacher,
designated by the concept of competence, is ensured by
mastering the orientation basis of professional and
pedagogical activity (orientation towards the
competence type of pedagogical decisions, possession
of experience in designing and implementing highly
effective pedagogical technologies).

The teacher's competence is achieved by forming
a holistic image of this activity in his/her
consciousness, due to which the implementation of
system-forming pedagogical actions is ensured, the
basic of which are the following three:

- designing the content of the educational process
based on the correlation of the educational standard and
the real situation of development of students;

- implementation of wvarious models of
assimilation ~ of  socio-cultural  experience -
reproduction, action on orientation, co-creation,

experience and extraction of "living" knowledge,
reflection of one's own experience and construction of
life dispositions;

- placing students in the position of subjects of the
educational process with an orientation towards the
most complete manifestation of subjectivity, taking
into account the given age and social situation of
development of the participants in the process. The
discrepancy between the new professional functions of
teachers and the traditional model of their training
(identity crisis) is especially acute in cases where new
areas and tasks of professional and pedagogical activity
are not supported by the corresponding scientific and
substantive-methodological base.

A modern teacher needs:

- orientation in a rapidly changing world and the
dimensions that occur in education, in its new priori-
ties;

- an idea of the reconstruction of the educational
field taught by him in the direction of key competen-
cies;

- real skills in the use of project, computer and
communication technologies;

- orientation towards the student with his charac-
teristic selectivity, desire to receive informal prepara-
tion for a life career;

- assimilation of modern methodological culture,
erudition, "not fixation" on his subject.

- development of his own teaching system, which
will make him competitive in the educational services
market.

Speaking about the decisive importance of the
teacher for any pedagogical success, we do not have
studies that clearly answer the question: what is the
teacher's contribution to the pedagogical process? Con-
tribution is understood as the role, the function per-
formed by the personal and professional sphere of the
teacher, the world of his reality. It is absolutely clear

that the diversity of “pedagogical realities” is deter-
mined precisely by the active position of the teacher,
since the instructions coming from outside — standards,
“technologies”, as a rule, are common to everyone.

Subjective pedagogical reality is:

1. an ideal form of existence in the teacher's con-
sciousness of pedagogical tasks and means of their so-
lution;

2. a project of a pedagogical system that imple-
ments his author's plan;

3. a system of professional and personal reflection
of the teacher. The value of this concept lies in its im-
portant methodological functions:

- explanatory - indicates the sources of pedagogi-
cal successes and failures;

- project-managerial - reveals the conditions for
designing pedagogical systems;

- educational - any element of the educational con-
tent must pass through the subjective pedagogical real-
ity of the teacher, be enriched by it, acquire a form in
which it can be learned.

The specificity of pedagogical activity, its unique
goal, consists in creating the world of another person,
in creating another subjective reality. In reality, a
teacher for a student is not just one of the conditions for
his development along with others. He is the very basis
for the emergence of the student’s subjectivity. This in-
tegrity exists as a key idea, a concept of the pedagogical
system.

From this position, the famous saying of K. D.
Ushinsky is understandable: "It is not experience that is
transmitted, but a thought derived from experience." As
a subject of communicative activity, a teacher con-
stantly performs various actions. With the help of ped-
agogical communication, an environment with given
characteristics of relationships and interactions is cre-
ated in the educational space.

The communicative activity of a teacher is aimed
at transmitting educational information, recreating ped-
agogical relationships, ensuring the interaction of the
"consciousnesses” and "psyches™ of the participants in
the pedagogical process. There are three main types of
motives for the communicative activity of a teacher:

- business;

- cognitive;

- personal.

The communicative activity of a teacher can act as
part of pedagogical communication, providing its infor-
mation basis, but can also remain a completely inde-
pendent type of professional activity.

The main mission of a teacher as a subject of com-
municative activity is to use and create information
flows, manage them within the educational space.

The main component of a teacher's activity is com-
munication, therefore oral speech is an important ele-
ment of professional skill. All verbal teaching methods
are based on the teacher's speech. There is no doubt that
the culture of speech is very important for a teacher.
And the oral and written speech of a teacher must meet
certain requirements:

- the first requirement is the correctness of speech.

- the second requirement for a teacher's speech is
its richness.
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- the third is accuracy and clarity.

- the fourth is brevity and conciseness.

- the fifth is the emotionality of speech. Emotion-
ality is not an "decoration", but a necessary working el-
ement.

- the sixth is the use of lexical means of expres-
sion.

In developing the teacher's speech skills, speech
technique is of great importance. The poverty of the
pitch range of the teacher’s speech leads to monotonous
sound, impoverishment of the sound palette, and weak-
ening of the pedagogical impact of speech. It was not
by chance that A. S. Makarenko associated a high level
of pedagogical skills with perfect mastery of vocal
means. He believed that one can become a real master
only when one learns to pronounce the phrase "Come
here" with 15-20 sound shades. Summarizing the
above.

The professional competence of a teacher can be
defined as the ability to bring his way of life, the core
of which is professional work, into line with the image
of the world as a holistic and systemic-semantic reality,
representing the world in which he lives and acts. Based
on the fact that professional education provides the op-
portunity to manage the education of the future, de-
velop the ability to quickly and clearly respond to the
needs of the constantly changing market, the thesis that
a modern specialist must necessarily possess a number
of professional and personal qualities, united by the
concept of "quality formula”, is being implemented in
the world system of professional training. Japanese re-
searchers include morality, intelligence, skill, and per-
fection in this formula.

According to Lester Thurow, knowledge and pro-
fessionalism are today becoming the only source of

long-term sustainable competitive advantage, since
everything else falls out of the equation of competition;
but knowledge can only be used through the qualifica-
tion of individuals.

Professional competence of a teacher is a complex
individual-psychological formation based on the inte-
gration of experience, theoretical knowledge, practical
skills and significant personal qualities, which deter-
mines the teacher's readiness for the actual performance
of pedagogical activity. At the same time, pedagogical
professionalism is associated, first of all, with a high
level of self-realization of individual characteristics,
with an individual style, an individual style of activity.
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In modern conditions, the area of responsibility of
the education sphere has expanded to the maximum.
Education today solves a number of problems of social
development, traditionally belonging to the sphere of
family education or state policy. This is a universal ten-
dency, common to the European civilization paradigm,
which takes socially significant values out of those es-
tablished externally (state, media, etc.) and at the same
time weakens the natural mechanisms of cultural trans-
mission. Accordingly, society faces the problem of de-
veloping new social models of development that meet
the challenges of modern times “both in relation to the
rapidly changing anthropological reality and in the con-
text of new challenges of a socio-economic and geopo-
litical nature” [1]. In this context, it is appropriate to
raise the question of the image of modern education -
does it correspond to public expectations and the peda-
gogical practice itself?

An image is a stereotypical, emotionally charged
image of a person, organization or social institution,
formed under the influence of many internal and
external factors: the resources of the image object itself,
the situational context, information campaigns, opinion
leaders, mass media and leadership. As for the image of
education, it is a complex phenomenon formed by a set
of heterogeneous factors. For example, the historically
established leadership of leading British universities
leaves a bright positive imprint on the image of the
entire British education system. "The image of
education can be improved through association with
personal (personality) and local (territory, building,
cultural object) brands" [2].

When it comes to the image of education, we must
take into account the influence of the maximum number
of factors relevant to this process. Education is an
investment in the future, both personal and national. A
positive future is the main theme of image
communications in the field of education. Let's
consider what factors are significant for applicants
when choosing a university and are emphasized in
communications.

In the era of information technology, an important
factor in the attractiveness of an educational institution
is the scale of use of modern - primarily computer -
technologies, wide opportunities for access to the
Internet, multimedia equipment of the educational

process. Therefore, in advertising materials we often
see students using computer civilization technologies.
The everyday environment of the educational service is
also important - dormitories and other everyday
amenities. For a modern applicant, a demonstration of
healthy lifestyle opportunities is also important: sports
grounds, halls, exercise machines, etc. Factors such as
the level of the teaching staff and teaching, the
complexity of training are not removed from the
agenda. It is worth noting that if at the dawn of the
computer revolution it was the technical, technological,
and innovative factors that came to the forefront for
applicants in comparison with the classical factors of
prestige and level of teaching, then at present the
situation has begun to change in favor of the latter. It is
increasingly difficult to surprise applicants with
technologies, while the status of the university, the
prestige of the diploma, and the human factor of the
teaching staff remain enduring values.

The leading motives for schoolchildren to enter
universities include: obtaining a higher education
diploma, obtaining a profession that guarantees a
source of income and interesting work upon graduation.
Thus, it can be said that by purchasing an educational
service, an applicant invests in a higher social status
and quality of life.

In order to successfully form the image of
education and an educational institution, it is necessary
to understand the specifics of its communications.
Unlike administrative-political and commercial
structures, everyone takes part in the communications
of an educational institution, for example, a university:
the administration, technical staff, teaching staff and
students. If business structures strive to regulate
communications as much as possible, then in
universities this is hardly possible, but their
communication potential is much higher. Teachers, by
status, are obliged to conduct scientific, educational,
and in some universities, marketing work. They publish
monographs and articles in journals, speak at
conferences and seminars, organize extracurricular
work for students, participate in grant competitions and
advanced training programs, conduct presentations of
the university and educational programs for applicants.
Students must do all the same at the student level. The
same applies to schools.
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Observations and analysis of organizational
communications show that in most observed cases - and
not only in the field of education, but in any
organizations - the elements of these structures
involved in marketing and social communications act
to a greater or lesser extent in isolation. For example,
the advertising department, the press service, corporate
media and other communications units may have a poor
understanding of each other's activities. Such a
situation does not have the best effect on the image.
Integration of communications can contribute to
improving the image of education and a specific
educational institution (university, school). It allows
achieving a systemic effect. A systemic effect is
achieving communication goals with less expense. In
our case, this is improving the image of the university
and increasing its popularity among target audiences.

What organizational steps must be taken to
achieve a systemic effect? The largest companies have
long realized that the status of the person responsible
for corporate communications should be as high as
possible. This position is often called "director of
corporate communications". He reports directly to the
first person - the executive director of the company, and
all communication structures report to him. In a
university, this is the level of the vice-rector. Without
such a structural link, integration is impossible: too
many departments and individuals of the university are
engaged in communications.

One of the laws of PR is: "celebrities add up". The
more celebrities and beautiful legends you associate
with your institution or project, the brighter its image
will be. The law of universal gravitation of images is a
phenomenon that is difficult to explain rationally [2].
Images of great personalities are an important resource
for image formation in the field of education.

Meanwhile, improving the image of modern
education is not only possible, but also necessary. This
requires targeted, methodical efforts at all levels, the
formation and implementation of a strategic state
policy in the field of education and its information
support. This is not only about communication
activities - about PR of the education system, about
films and books that form a positive image of the
school, university, teacher. It is about comprehensive
support of the education system by the state, since the
image of modern education is largely formed by a
modern material base, high social status and a decent
standard of living for the teacher.
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THE ROLE OF THE STUDENT SCIENTIFIC CLUB IN THE SCIENTIFIC DEVELOPMENT OF
STUDENTS

Abstract.

The development of the scientific potential of young people is always a priority and one of the important tasks
of education. Studying in higher education institutions provides students with new opportunities that may not al-
ways be available during secondary education. The development and promotion of the scientific and research
potential of students of higher educational institutions of Ukraine can be organized through the activities of student
scientific societies, circles or other associations.

In order to increase the level of scientific interest, the "Student Scientific Society"” was created at the Bukovina
State Medical University, which unites students interested in active scientific activity from various faculties and
departments of the educational institution. The work of the student scientific society of the Department of Medical
and Pharmaceutical Chemistry of the Faculty of Medicine and Pharmacy of the Bukovina State Medical University
is organized in such a way as to create favorable conditions for students wishing to engage in scientific research
activities at the department. To this end, both scheduled and extraordinary events are held, in which all members

of the student scientific society and research leaders participate.

Keywords: student, student scientific society, scientific research work, research work, Bukovina State Medi-

cal University.

Introduction. A Student Scientific Society (SSS)
is a voluntary association of students interested in and
engaged in scientific research within a separate depart-
ment or faculty of higher education institutions.

Students' research work is one of the means of im-
proving the quality of training specialists in research
activities. Involving students in research work contrib-
utes to the formation of a number of creative character-
istics in them, in particular, interest in scientific crea-
tivity, develops creative thinking, scientific independ-
ence, self-organization, a conscious attitude towards
learning, deepening and consolidating the knowledge
gained during training, and the opportunity to test the-
oretical knowledge in practice.

That is why the Department of Medical and Phar-
maceutical Chemistry of the Faculty of Medicine and
Pharmacy of the Bukovina State Medical University
(BSMU) has a scientific research center for pharmacy
students, within which students have the opportunity to
work in various research areas of the department.

The purpose of this work: to investigate the in-
fluence of the work of the student scientific society on
the formation of scientific interest of students of the
Faculty of Medicine and Pharmacy of the Bukovina
State Medical University.

The main research material. General provisions
on the activities of the Student Scientific Society of the
Bukovyna State Medical University are defined in Ap-
pendix 2 to Order 297-Adm "Regulations on the Stu-
dent Scientific Society of the Bukovyna State Medical
University". From the main provisions, it is important
to note that SSS is an independent, non-profit, volun-
tary association of University students who are inter-
ested in scientific problems of medicine and have the
ability for creative, organizational and research work.
The Student Scientific Society was created to protect
the rights and interests of young scientists regarding

scientific activities, support science-intensive ideas, in-
novations, and knowledge exchange.

Also, at the legislative level, the activities of the
SSS are carried out in accordance with the Constitution
of Ukraine, the Laws of Ukraine "On Higher Educa-
tion", "On Associations of Citizens", regulatory docu-
ments of the Ministry of Education and Science of
Ukraine and the Ministry of Health of Ukraine, in ac-
cordance with the Charter of the University and on the
basis of the Regulation on the SSS.

The main goal of the student scientific society is
to protect the rights and interests of students regarding
issues of scientific activity, support for science-inten-
sive ideas, innovations and knowledge exchange, con-
solidation and comprehensive promotion of scientific,
inventive and other creative activities of students of the
University.

The main task of the SSS is to encourage and sup-
port independent research work of students; to assist in
creating conditions for the disclosure of the scientific
and creative potential of students; to support talented
student researchers, providing them with comprehen-
sive information assistance; to develop cooperation be-
tween young scientists; organizing students' participa-
tion in research projects, scientific grants, competi-
tions, problem seminars, internships; promoting the
formation of a holistic personality of a researcher, a
modern scientist with a broad democratic worldview.

The directions of SSS activity are formed at each
department individually, based on the research topics
of the department or the scientific interests of individ-
ual employees of the department, the faculty of BSMU,
or directly the scientific interests of students, which can
be implemented in the research activities of the depart-
ment. Accordingly, the department approves the SSS
work plan, which is presented to students who wish to
participate in scientific research. Students can present
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their achievements at conferences, forums, round ta-
bles, or SSS meetings.

Any student of the Faculty of Medicine and Phar-
macy of BSMU who has expressed a desire to partici-
pate in the scientific and research activities of the de-
partment can become a member of the student scientific
circle of the Department of Medical and Pharmaceuti-
cal Chemistry. Meetings at the department are held in
accordance with the SSS work plan. Direct scientific
research work of students takes place according to a
separately established schedule with the supervisors of
this work. In addition to the already planned SSS
events, round tables are also held to discuss or highlight
relevant and interesting information of the members of
the society. Such events are managed by the head of the
SSS and teachers who are the leaders of scientific re-
search of the members of the society. For quick com-
munication, the head of the student scientific circle cre-
ated a Telegram channel, where information is ex-
changed between all participants of the student
scientific society of the department.

Students are introduced to the scientific areas of
the department by the head of the student scientific
group of the department. Students who are interested in
scientific activities and express a desire to participate in
the scientific and research activities of the department
apply for membership in the scientific association of
the department.

During the 2024-2025 academic year, 177 I-V
year students studied at the Faculty of Medicine and
Pharmacy. Of these students, only 27 are active mem-
bers of the student scientific circle of the department,
who conduct scientific research at the department. Of
these, 1 was a fifth-year graduating student who was the
head of the student scientific group and had been per-
forming his duties since the second year. Another 15
students were only listeners of the student scientific
group and only participated in scientific seminars ac-
cording to the group's work plan. 15 students partici-
pated in the preparation and holding of such scientific
events as "Chemical Picnics" dedicated to the Day of
Science and the Day of Chemist. 5 students are cur-
rently conducting research work at the department.
Among all students of the Faculty of Medicine and
Pharmacy, a total of 35 students showed a desire to en-
gage in scientific activities, but due to lack of time, the
number of student researchers is significantly smaller.

Regarding the wishes for organizing scientific
work at the department through a student scientific cir-
cle, students expressed a desire to work on topics that

do not involve experimental research. Therefore, since
last year, the department has begun working on study-
ing the possibilities of applying artificial intelligence in
the educational process and has begun to conduct theo-
retical research using programs for mathematical plan-
ning of experiments and modeling and design of bio-
logically compatible compounds with specified charac-
teristics, in particular, antimicrobial properties.

According to the results of the work of the student
scientific circle of the Department of Medical and Phar-
maceutical Chemistry for the 2024-2025 academic
year, a total of 7 works were published, including 2 ar-
ticles and 5 scientific theses at international confer-
ences. 12 students of the circle were involved in partic-
ipating in the prepared materials. 2 students of the cir-
cles gave an oral report at the scientific conference
"Lviv Chemical Readings - 2025".

Conclusions. Such organization of the work of
SSS at the Bukovina State Medical University creates
favorable conditions for the development of the scien-
tific and research potential of students and, accord-
ingly, their development and establishment of scientific
interest, potential, knowledge and skills, the desire to
continue research work by studying in graduate school,
working in departments, and in general, the formation
of new generations of scientists. It is important to re-
member that it is by their own example that the depart-
ment's teachers promote a desire for research work
among students and encourage them to engage in this
type of activity while studying at the institution.
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Nanotexnologiyalarni rivovlantirish markazi stajiyor tadgiqotchisi

FUNKSIONAL NANOMETRIYALARNI OLISH VA QO’LLANISHI

AHnnomauus.

B cmamose pacemampueaemcs CURme3s qbyHKquHanbezx Hanomamepuaioe CO6peMerHHbIMU Memooamu u ux
npumeHeHue 6 IHepcemuke, Meduuzme, IKOoJ02UU U CEHCOPHBIX MEXHONI02UAX. B yacmuocmu, anaiuupyemcs 63a-
UMOCBA3b CIMPYKMYpbl U ceolicme Hanomamepuaios, NOJTY4YEeHHbIX C UCNOJIb308AHUEM MAKUX m€XHOﬂ02uﬁ, KAK «3e-
JIEHBILY CUHME3, 30/1b-2elb Memoo U Xumuyeckoe ocadxcoenue uz naposot gasel (CVD). B uccredosanusax ycma-
HOG6JIeHbl 6bICOKAA NOBEPXHOCMHAA AKMUBHOCMDb, aHmu6aKmepuaﬂbHaﬂ U dj1eKmpoxumudecKkas S(ﬁ(ﬁekmueHOCInb
DYHKYUOHANBHBIX Mamepuanos, maxkux kak ouoxcuo mumana (TiO3), epagen u yenepoonvie nanompyboxu. Om-
Meyena 3KON02UYecKas 6e30nacHocms U dKOHOMUYECKAs 146]16C005pa3HOCMb Memooa «3enéHo20» curmesa, a
makoice packpovlnt NOMEHYUal maKux mamepuanose ons NpUMEHeHrUsl 6 cynepKOHdeHcamopax, conneuynvix bama-
pesix, buocencopax u anmubaxmepuaibHulx nokpvimusax. Cmamsa npediazaem KOMNIEKCHbIUL N00X00 HA OCHO8e
COBPDEMEHHBIX uccnedoem—mﬁ, npoeodwwblx Ha cmbolke Mamepuafzoeedel-tuﬂ U UHIICEHEPHbIX HAYK, K Cco30anuio ne-
p€006blx MexHON02Ul HA OCHOBE d)yHKquHa/leblx Hanomamepuaioes.

Abstract.

This article examines the synthesis of functional nanomaterials using modern methods and their applications
in energy, medicine, ecology, and sensor technologies. In particular, it analyzes the structure—property relation-
ships of nanomaterials obtained through technologies such as green synthesis, sol-gel, and chemical vapor dep-
osition (CVD). The studies have revealed high surface activity, antibacterial, and electrochemical efficiency of
functional materials such as titanium dioxide (TiO), graphene, and carbon nanotubes. The ecological safety and
economic feasibility of the green synthesis method are highlighted, along with the potential of such materials for
use in supercapacitors, solar panels, biosensors, and antibacterial coatings. The article proposes a comprehensive
approach, based on modern research conducted at the intersection of materials science and engineering, to the
development of advanced technologies utilizing functional nanomaterials.

Anotatsiya.

Funksional nanomateriallarni zamonaviy usullar asosida sintez gilish va ularning energetika, tibbiyot,
ekologiya hamda sensor texnologiyalaridagi qo ‘llanilishi maqgolada o ‘rganiladi. Xususan, yashil sintez, sol-gel,
kimyoviy bug’ fazasida cho ‘ktirish (CVD) kabi texnologiyalar orgali olingan nanomateriallarning struktura-
xususiyat bog ‘ligligi tahlil qilinadi. Tadqiqotlarda titanium dioksid (TiO), grafen, karbon nanonaychalar kabi
funksional materiallarning yuqori sirt faoliyati, antibakterial va elektroximik samaradorligi aniglangan.
Shuningdek, yashil sintez usulining ekologik xavfsizligi va igtisodiyligi gayd etilib, bunday materiallarning super-
kondensatorlar, quyosh panellari, biosensorlar va antibakterial qgoplamalardagi potentsial imkoniyatlari yoritil-
gan. Maqola, funksional nanomateriallar asosidagi ilg ‘or texnologiyalarni yaratishda materialshunoslik va mu-
handislik fanlari chorrahasida olib borilayotgan zamonaviy tadgigotlarga tayangan holda, kompleks yondashuvni
taklif etadi.

Knroueevie cnosa: HAHOMmMeEXHOoJlo2uu, d)yHKL;uOHaJleble Hanomamepuaibvl, «3eNEHbIUY Curmes, 6u00€HCOpbl,
Haxonaenue snepeuu, TiOz, yenepoonvle Hanompyoxu, 3016-2ensb, CVD.

Keywords: nanotechnology, functional nanomaterials, green synthesis, biosensors, energy storage, TiO_,
carbon nanotubes, sol-gel, CVD.

Kalit so‘zlar. Nanotexnologiya, funksional nanomateriallar, yashil sintez, biosensorlar, energiya saglash,
TiO;, karbon nanonaychalar, sol-gel, CVD.
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Kirish  (Introduction)  Nanotexnologiyalar
bugungi kunda turli sohalarda innovatsion yechimlarni
taqgdim etishda muhim o‘rin egallamoqda. Funksional
nanomateriallar o‘zlarining yuqori sirt maydoni, fizik-
kimyoviy faolligi va modifikatsiya imkoniyati bilan
sanoat, energetika, tibbiyot, qishloq xo‘jaligi va
ekologiya yo‘nalishlarida keng tatbiqg etilmoqda. Ularn-
ing tarkibi va morfologik xususiyatlarini nazorat gila
olish imkoniyati bu materiallarni aniq vazifalar uchun
moslashtirishga zamin yaratadi.[1, 2]

Zamonaviy ilmiy tadgiqotlar, aynigsa TiO,, ZnO,
grafen, karbon nanonaychalar, perovskitlar kabi mate-
riallarning xossalarini chuqur o‘rganishga qaratilgan
bo‘lib, ularning energiya saqlash tizimlari, biosensor-
lar, quyosh elementlari va antibakterial goplamalarda
qo‘llanish imkoniyatlarini kengaytirmoqda. Masalan,
yashil sintez texnologiyalari yordamida o‘simlik
ekstraktlari asosida ekologik xavfsiz usullar bilan na-
nomateriallar ishlab chigarish bo‘yicha dolzarb ish-
lanmalar amalga oshirilmoqda.[1, 3]

Asosiy gism. Yashil sintez usuli ekologik xavfsiz,
toksik bo‘lmagan va energiya jihatdan tejamkor yon-
dashuv sifatida keng targalmoqda. Ushbu tadgiqotda
Globularia alypum o‘simligi barg ekstrakti yordamida
TiO, nanomateriallari biosintezi amalga oshirilgan.
Buning uchun barg ekstrakti turli hajmlarda Ti-
butoksidga qo‘shilib, 60 °C haroratda 4 soat
aralashtirilgan va so‘ngra 20 soat davomida inkubatsiya
qilingan. Hosil bo‘lgan cho‘kma 150 °C da quritilib,
500 °C da 2 soat davomida kalsinatsiya qilingan.[2, 4]

Tadqiqot o’rganilganligi va natijalari (Re-
sults)

Milliy Universitet Fizika-mikroelektronika insti-
tuti olimi Shavkat Yuldashev rahbarligida amalga
oshirilayotgan ilmiy loyihalar mavjud. Ular tarkibiga
quyidagilar kiradi:

2D nanochakan chalcogenide birikmalari,

Spintronics (GaMnAs, Si:Mn, ZnO doplangan
o‘ta magnit yarimo ‘tkazgichlar) [5]

2022-yilda nashr gilingan sharh maqolasida
O‘zbekiston olimlari oz ichiga Sol-gel metodidan foy-
dalangan holda nanomateriallar, poroz materiallar va
gidroksidli oksidlar hosil qilish bo‘yicha faol ish olib
borayotganliklari gayd etilgan. Bu usul past haro-
ratlarda chiqadi va yuqori tozalik, gibrid sifatni ta’min-

laydi. Xususan, poroz strukturalar yordamida suv toza-
lash uchun fotokatallitik materiallar ishlab chi-
gilmogda. Ushbu tadgiqotlar Samarkand davlat univer-
sitetida Prof. Nasimov A.M., Abdurakhmanov E. va
Keyingi Materiallar IImiy-Tadgigot markazlari tomoni-
dan amalga oshirilmoqda.

Mazkur tadqiqotlar quyidagilarni o‘z ichiga oladi:

o Silika-polimer gibrid nanokompozitlarini sol-
gel usuli yordamida yasalishi va mos sensor goplama-
larga aylantirilishi;

e Poroz (hierarchik) tuzilmali metall oksidlar
(Zn, Ti, Zr, Ni) bilan organosilikon matriks kombi-
natsiyasi orgali suvdagi organik iflosliklarni fotodegra-
datsiya qilish;

Perovskit bo‘lmagan yuqorilik energiyali batar-
eyalar uchun anod-katod materiallar  sintezi,
shuningdek yuqori o‘tkazuvchan shisha-seramik
nanokompozitlar ishlab chigish.[6]

O‘rganilgan adabiyotlar asosida turli usullar orqali
sintez qgilingan funksional nanomateriallarning tarkibi,
morfologiyasi, fazaviy strukturasi va funksional xos-
salari aniglab chiqildi. Quyida asosiy natijalar bayon
etiladi:

Globularia alypum o‘simligi barg ekstrakti aso-
sida sintez gilingan TiO, nanomateriallar XRD tahlili
orqali rutile fazasi mavjudligi bilan aniglangan. Kris-
tallik darajasi yuqori bo‘lgan zarrachalarning o‘lchami
ekstrakt hajmiga bog‘liq tarzda 10-25 nm oralig‘ida
bo‘lgan

Ushbu tadgiqotlarda ko‘rsatilganidek, turli sintez
usullari orqgali olingan funksional nanomateriallarning
struktura va xossalari ularning qo‘llanilish sohasiga
bevosita ta’sir ko‘rsatadi. Ayniqgsa, Yyashil sintez
texnologiyasi ekologik jihatdan xavfsiz, arzon va bi-
osamarador materiallar olishda dolzarb hisoblanadi.
Globularia alypum barg ekstrakti asosida olingan TiO,
zarrachalarida kuzatilgan yuqori darajadagi antibak-
terial faollik — o‘simlik ekstraktidagi biologik faol
moddalarning samarali rol o‘ynaganini ko ‘rsatadi.

TiO, zarrachalarining Escherichia coli va Bacil-
lus cereus bakteriyalariga qarshi ta’siri 1, 5 va 10
pg/ml konsentratsiyalarda baholangan bo‘lib, antibak-
terial ta’sir miqdor ortishi bilan mutanosib ravishda
kuchaygani kuzatildi. Quyidagi jadval va diagram-
mada bu bog‘liglik yaqqol ko‘rsatilgan:

TiO, antibakterial faolligi

TiO, konsentratsiyasi (ig/ml) Escherichia coli (mm) Bacillus cerius (mm)
1 1 10 9
2 5 14 13
3 10 17 16

Tahlildan kelib chiggan xulosalar
quyidagicha:
e 10 ng/mL konsentratsiyada E. coli ga nishatan
maksimal inhibisiya zonasi 17 mm, B. cereus uchun
esa 16 mm ni tashkil etgan.

e 5 pg/mL konsentratsiyada ham sezilarli anti-
bakterial ta’sir mavjud bo‘lib, bu konsentratsiyalarda
ham bakteriyalarning o‘sishida to‘xtash kuzatilgan.

e Past konsentratsiyada (1 pg/mL) esa faollik
darajasi sezilarli darajada past bo‘lgan, bu dozaga
bog‘liq ta’sirni ishotlaydi.
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TiO2 nanozarrachalarining antibakterial faolligi
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Bundan ko‘rinib turibdiki, biosintezlangan TiO,
zarrachalari nafagat optik va morfologik afzalliklarga
ega, balki biologik faollik nugtai nazaridan ham tibbiy
va sanitariya sohalarida keng qo‘llanishi mumkin.

Shuningdek, sol-gel usuli bilan olingan poroz va
gibrid nanomateriallar yuqori yuzasi va sirt faolligi tu-
fayli fotokatalitik reaksiyalarda yuqori samaradorlik
namoyon etmogda. Bu esa ekologik tozalash
texnologiyalarida,  xususan,  suvdagi  organik
iflosliklarni yo‘q qilishda amaliy ahamiyatga ega. CVD
texnologiyasi orgali olingan grafenli plyonkalar esa el-
ektr o‘tkazuvchanlik va shaffoflik jihatidan elektronika
va quyosh batareyalari uchun istigbolli material
hisoblanadi.

O‘zbekistonda olib borilayotgan tadqiqotlar ham
bu natijalarni mustahkamlab, ilmiy-amaliy yechim-
larga olib kelmoqda. Sol-gel va CVD usullarida qo‘lla-
nilayotgan kompozitlar, shuningdek, biologik asosli
sintez usullari materiallar fanida yangi bosgichni
boshlab bermogda.

Xulosa. Ushbu tadqigotda turli sintez usullari,
jumladan yashil sintez, sol-gel va CVD texnologiyalari
asosida olingan funksional nanomateriallarning tar-
kibiy, morfologik va funktsional xossalari tahlil gilindi.
Natijalar shuni ko rsatdiki:

e Yashil sintez orgali olingan TiO, zarracha-
lari yuqori antibakterial faollik, ekologik xavfsizlik va
igtisodiy samaradorlik bilan ajralib turadi.

o Sol-gel texnologiyasi poroz tuzilmali, yuqori
faollikka ega metall oksid nanokompozitlarini yarat-
ishda istigbolli usul hisoblanadi.

e CVD texnologiyasi yordamida yuqori
o‘tkazuvchan, shaffof va mustahkam grafenli materi-
allar olish mumkin bo‘lib, ular quyosh batareyalari,
sensorlar va nanoelektron qurilmalarda muhim o‘rin
tutadi.
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SOLVING TRIGONOMETRIC PROBLEMS WITHOUT USING A TRIGONOMETRIC FUNCTION
(OR AN EASY WAY TO SOLVE A TRIGONOMETRIC PROBLEM).

Annomauusn.

Tpuconomempuueckue 3a0a4u MOACHO PEUWUMb HE UCHONb3YA MPULOHOMEMPUYECKUX PYHKYuu. [ns
9M020 HAOO e20 UBMEHUMb He C NOMOWbIO KpYy2a KOMOpblll pa30eléH Ha HecKoabKo yacmeti (360° 2padycos)
(mpancnopmep —usmepumenvhviii npuboOp), a ¢ NOMOWBIO RPAMOY20AbHO20 MPEYZONbHUKA (U3MepUmenb-
Hblll npubop) komopwii oaém 3Hauvenue 1A ( maueenc A) yena, npu maxom uzmepeHue yeio8 oHO 0Aém
Jlecko peuiums ni00vie mpuecoHomempuieckue 3a0ayu. J[na pewienus 3a0avu ucnoab3yemcs 6ce20 Ul mpu
Gpopmynvi: 1) meopema IMugpazopa. c*=a*+b> 2) cymma ompe3koe a=ai+az. 3)H08bLI 6UO UMEPEHUA Y2ILOM

b=2Ae a. 30eco C, @, b-cmoponvl mpeyeonvnuxa LA yzon mesxncdy cmopon.

Abstract:

Trigonometric problems can be solved without using trigonometric functions. To do this, it must be
changed not by using a circle that is divided into several parts (360° degrees) (conveyor —measuring de-
vice), but by using a right triangle (measuring device) which gives the value tg (tangent A) of the angle,
with this angle measurement it makes it easy to solve any trigonometric problems. Only three formulas are
used to solve the problem.: 1) the Pythagorean theorem. c¢2=a2+b2. 2) the sum of the segments a=a:+a..
3)a new type of measurement angle b=«A4e< a. here c, a, b are the sides of the triangle £ A is the angle

between the sides.
Knwueewvie cnosa: npocmoti cnocod peweHusi mpuecoHOMemMpu4eckux 3a0ay 6e3 ucnoib308anus mpu-

2OHOMemPUYecKux QyHKyuu.
Keywords: a simple way to solve trigonometric problems without using trigonometric functions.

Tpuronomerpus.
Tpuronomerpus UCHOJAb3YIOTCA B TAKHX 00J1acTAX KaK MeAHINHA, AHAJIN3 (PHHAHCOBBIX PbIH-
KOB, TeOpHs BepPOATHOCTEeH, JKOHOMHKA, ONTHKA, (papManeBTHKA, XUMHS, KapTOorpadgus, apXuTek-
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TpuroHoMerpusi N03B0JIfIeT, H3YYATh OTHONICHHS MeEXKAy CTOPOHAMH M YIJaMH B JH000M Tpe-
yroJbHHUKe.

VY TpeyronpHHUKa €CTh TPU CTOPOHBI TPH yIiibl. CTOPOHBI MOTYT OBITH KaTE€T U THIIOTEHY 3a.

I'unoteny3a: B npsMOyronbHOM TpPEyroJbHHKE THIOTEHY3d. 3TO CTOPOHA, MPOTHBOMOJIOXKHAS MpS-
MoMy yriay. OHa sIBISIETCS CaMOl TMHHON CTOPOHOHN B MPSIMOYTOJIbHOM TPEYTOJIBHUKE.

KaTtersi: KaTeTs! - 3TH ABE CTOPOHBI, KOTOpPHIE 00pa3yrOT IpsiMOii yroi. JpyrumMu cioBaMu, OHH TpH-
JErafT K IPSIMOMY YIIy. ).

JUiss n3MepeHus YriioB UCHOJB3YIOT TPAHCHOPTHP. TpaHCHIOPTUP HAKJIAABIBAIOT HA YroJl Tak, YTOOBI
BEpIINHA yTJia COBMAJIa C IEHTPOM TPAHCIOPTHPA, a OJJHA U3 CTOPOH yIJla MPoIljia Yepe3 HyJIeBoe JeIeHue
Ha mkajne. Torna apyras cTOpoHa yrila yKakeT BEJIMYUHY yIja B Ipajycax Ha TOH e IKajie.

Buasl TpeyrojibHuKOB.
Tpeyronpuuk ObrBatoT: 1) OCTpOyroNBHEIN TpeyronbHuK: Bee Tpu yrima octpeie (Menbime 90° rpamy-
coB). 2) IIpssMoyronbHbIH TpeyronbHuK: Oaun yroi npsamoit (pasen 90° rpamycam).
3) TynoyronsHusiii Tpeyroapauk: OauH yroa Tynoi (6osbnre 90° rpamyc)

KaTteT

OCTpoyronbHbli MpaAMoyrofbHbIN TynoyrosnbHbIiA

OcTpoyronbHbIi

OcCTpOYroabHBINH TPEYTrOJBHUK — 3TO TPEYTOJIbHHUK, Yy KOTOPOTO BCE YIJIBI OCTPHIE, TO €CTh MEHBIIE
90°.

KaTteT

MpaMoyronbHbIiA

IIpsiMOyroJIbHBIN TPEYrOJbHUK — 3TO TPEYTOIBHUK, Y KOTOPOTO OJUH U3 YIJIOB SBISAETCS NPIMBIM, TO
ecTh paBeH 90°.CTopoHBI, 00pa3yronue nNpsiMoil yroJl Ha3plBaeTcs KaTeTaMu, a CTOPOHA, JieXKallasi Halpo-
TUB IPSIMOTO yTJia, Ha3bIBAETCS THIIOTEHY30M.

TynoyronbHblA
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TynmoyrojibHbIil TPEYrOJbHHUK — 3TO TPEYTOJIBHUK, Y KOTOPOTO OJUH W3 YIJIOB SIBISETCS TYIBIM, TO
ecTh Ooubmie 90°.

HoBblii cocod u3MepeHus yrjbl B TPUTOHOMETPHUH.
[Ipu u3MepeHne HOBBIM crIOCcO0aM YIJIOB B TPUTOHOMETPHHU JAET JIETKO PEHINTH JIIOOBIE TPUTOHOMET-
pudeckue 3amaun. 7 penieHus HCIOb3yeTCst BCETO JIMIIb TPH popmydsl: 1) reopema [Tudaropa. c2=a?+b2.
2) cymMMa OTpe3KoB a=aitaz.
3)HoBBIH BUA u3MepeHust yriom b=2Aea. 31ech C, @, b-cTOpOHBI TpeyroabHUKa LA yroi MEXIy CTO-
POH.

1) Teopema IMudaropa — B IPAMOYroJILHOM TPEYTrOJbHUKE KBAAPAT [UIMHBI THIIOTEHY3Bl PABEH CYMME
KBaJPaTOB JUIMH KaTETOB. B MPSIMOYTroJIbHOM TPEYrONbHUKE KBaJPaT TMIOTEHY3bI (C) paBeH CyMMe KBaapa-
TOB KaTeToB (a, b); a?> + b? = ¢

2) CyMMOii HECKOJNBKHX OTPE3KOB HA3BIBAIOT OTPE30K, COCTABJICHHBIN W3 IJIMH AaHHBIX OTPE3KOB.
a=arta:

Pa3HOCTBIO IBYX OTPE3KOB Ha3BIBAIOT OTPE30K, JIMHA KOTOPOrO PaBHA PA3HOCTU OT BBIYUTAHUA IJIMHBI
MEHBIIIETO OTPE3Ka U3 AIUHBI OOJBIIET0. a1=a-az.

3) HOBOE M3MepeHus yrioB. b=4£nea, 3xech b BepTUKaNbHBIA KaTeT, a TOPU3OHTANBHBIA KaTET Tpe-

YTOJbHHKA £N yToJl MEXAY CTOPOHAMHU.

]1. B
A. 0. AA C

B HOBOM TPUTOHOMETPHUH AJI U3MEPEHHUsS YIIIOB UCIOJIB3YIOT NMPSAMOYTOJIbHEII TpeyroiabHUK. B KoTO-
POM KaTeThl paBHBI MeXxy coboii. TpeyroibHUK 0OHO OyaeT poBHa Ha tg yria mpsiMOYroOJbHBIH TPEYroJjb-
Huka. Hanpumep npsimoyromasHseiil TpeyroasHuk ABC; BC=AC, ACB=90°, ACB; Jl511 u3mMepeHus UCIOIb-
3yt B, C mpotuBomnosioxHas ctopona ruae B=1, a C=0. TaareHc — 3T0 TpUTOHOMETpUUYECKas QyHKIIHS,
ompenenseMas Kak oTHoleHue nporusonexamero BC k npunexamemy katety AC npsIMOyroJIbBHOTO Tpe-
yronbuuka. tgA=BC/BC.

ty
0°. 5°

o(c

180°.

-
0(Cs) A 0(Cy) X A C

[Ipu n3menenue yrna ABC TpeyronbHHK HaKJIaJbIBaIOT HAa YTOJ TaK, YTOOBI BEPIIMHA YIiIa A cOBIasia
C Ha4yaJoOM TpPeyrojibHHUKA A, a ogHa u3 ctopoH AC yria mpomnuia yepes HyJeBoe JeleHne Ha mkajie. Toraga
Jpyras ctopoHa AB yria ykaxer BeJIMUMHY yIja B Ha TOW )K€ IIKaJie KaK Moka3aHo Ha pucyHke. [Ipu Takom
W3MEpPEHUN yTia BelINYrHa yria OyaeT paBeH K tg ( TaHTeHCY) yTia MPsSMOYTOJIBHOTO TPEYTOJIbHUKA.

st mamepenus yrina ot 0° qo 180° mcmonb3yercst 4 mpsMOYToibHBIN TpeyroiapHuk. Ha pucynke 1)
ABi1C1; 2) AB1Cz; 3) AC:B:; 4) AB:Cs; 3mechb:1) tgA0°=0; 2)tgA45°=1; 3)tgA90°=0; 4)tgl35°=1;
5)tg180°=0;

[Ipu n3mepenun yriaa : a)ecau yroxa ot 0°-45° u ot 135°-180° to A yron ymuoxaroT Ha AD karer u
nonydator BD Karer nnu npu ymHOXKeHHH npuiiexaiiero karera AD Ha yroa A moisrydaroT nmpoTHBOJISKA-
muit katrer BD nnu BD=ADe*2A; 6) ecnu yron Gosbmie 45°(45°-135°) menpme 135° To mns monydyeHHs
npoTuBosiexkamniero karera BD mpunexamuit kater AD Hamo pasgenuts Ha yroin A wia BD=AD/2A
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A

" 0. A. 0. 0. A 0 sl

a) NMpsSIMOYTOJIbHBIA TPEYroJIbHUK MMEET JiBa KaTeTa BA oauH BepTHUKanbHBIA, Apyrod AA TopH30H-
TaJbHBINA U OHOW HaKJIOHHOW FHIOTEHY3HI.

=]
-

0) OCTPOYTOJBHBIN TPEYTONHHUK MOXKHO CMOTPETh KaK JIBE MPAMOYTOJIbHBIE TPEYTOJbHUKH Ha PHCYHKE

1) ABD,
A A

N

iy 0. A, 0. i 0. A, 0. D

2) ABD koTopble JIexaT POTHBOIOI0XKHOM CTOpoHe OT oOuieii BD BepTHKANBbHOI KaTeTa OHM HMEIOT
OJINH BEPTHKAJIBHBIA KAaTET M JIBe rOpH30HTaNbHbIH KaTeT 1) AD u DA koTOpEle POBHBI TIpH J0GABIEHHS.
ADA=AD+DA.

€) TyNOYTOJIbHBIN TPEYTONbHUK COCTOUT U3 ABYX Pa3HBIX MPSAMOYTOIbHBIX

TPEYTONIbHUK KOTOPBIE PACIIONO0KEH B BEpTHUKaJIbHOM KaTere BD TpeyronpHuke B 0nHOU cTOpoHE 1)
nepssiii Tpeyronsauk ABD, 2) Bropoii ABD TpeyroasHHK, y HEX BEpTHKAIbHbIH KaTeT 0aMHAKOBOH BD,
3nec ABA TynoyronabHblif, TpeyroibHHK.

ITpumeps! AJ151 TPeyroJbHUKOB:

B
1@.
2 .
D
A ' IE: C
o] 2 4 6 8

a) Ilycte nmaH npsMoyromibHblit TpeyrompHuk ABC. J[lamo: AC crtopona=8cm; £C=n=0,5;
Haiitu: 1) AB-? 2)BC-? ctopoHn. Pemenus; ¢popmynsi:1)AB=ACe n; 2)BC>=AC?+AB?; (teopema Iluda-
ropa);
1)AB=AC- n=8¢0,5=4cm. AB=4cwm.
2)BC?*=AC*+AB*=82+4?=64+16=80; BC=8,94cm.
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0) mpuMep: OCTPOYTroOJIbHBIH TpeyroyibHUK. naH ctopona DC=12em: u D yron =0,25; 2C yroa =0,5;

IaH CTOpOHA DC=12c¢m: u D yromn =0,25; £2C=n=0,5; YTOIL
Haittu: 1) AB-? BricoTy, 2)DB-? u 3) BC-? otpesku, 4) DA -? u 5) AC rumorenyssi-? popmyisi:1)
DC=DB+BC (cymma OTpPE3KOB paBeH cymMma ero gacTei).

a) AB=n:* DB. DB=AB/ni. b) AB=n:¢ BC. BC=AB/n.. AC=12¢m.

AB | AB_ ABen,+AB-. AB(n;+ AB(n;+
DC=BD+BC= 4E 4 4B_ ABn n, _ AB(nitny) - DC= (n1+n,) :
n; n, njen, n;e n, nien,
DCe n e n AB(n;+ n. DCe n;e n
AB= 1 Z;DC: (1 2),AB_ 1 2;
n;+ n, n;e n, n;+ n,

DC=12¢m. ni=D=0,25. n.=C=0,5.

_12:02505 _ 15 _ - _AB_ 2 _ _AB_ 2 _
1)AB= 025105~ 075 2cm. 1) AB=2cm. 2) DB T ozs 8cm. 2)DB=8cm. 3)BC " " o5 4cm.
BC=4cm.
4)DA?>=AB2+DB?=22+82=68. DA=8,25¢cm. 5)AC*=AB*+BC>=2%+42=20). AC=4,47cm.
C) TYNOYT'OJIbHBIH TPEYTOJIbHUK. Han ABC TYNOYIOJIbHBII TPEYTOJIbHUK, CTOpOHA
AC=4cm; 2A=0,5. u £C=0,25 YTJIBI.
Haiitu: 1) BH Beicory-? 2) HA-? 3)HC-? cropon. 4)BA-? wu 5)BC-? runoreHyssl.
HC=HA+AC. AC=HC- HA.
BH=HA-* ni.. HA=BH/n:.. BH=HC?® n.. HC=BH/n..
_ _BH _ BH — BHe n,— BHe n; - BH(n;—n,)
AC_HC_HA_ n; n; n;e n; n;e n;
AC:BH(nl—nz); HB:AC- nie n, :4--0,5-0,25 = 2em
nie n, nze ng 0,5-0,25
1)BH=2cm. BH=HA- ni; 2)HA=BH/n1=2/0,5=4cm. 2)HA=4cm. BH=HC- na.
3)HC=BH/n>=2/0,25=8cm. 3)HC=8cm. 4)BA’=BH*+HA?*=22+42=20. BA=4.47cm.
5)BC*=BH?*+H(C?*=22+82=68. BC=8,25¢cm.
—
6 \
: F
4 ___________ 1_
|
C 1
2 '.E : L }
AL~ D 1G |B
0 2 4 6 8 1|0
d) npu JBUKEHHUH o OKPYXHOCTH.

Ecin orpe3ok AB=10cm. /IBuraercs 1o kpyry, u nosepHnyics Ha yron £A=n=0,5. 3nece AB=AF Haiiru:
1) (HF=AG)-? u 2) (FG=HA)-? cropony. 3mecy yron 2£A=n=0,5. 1)AF*=FG?+AG2. FG=AGen.
AF*=AG*+AG?n*=AG?*(1+n?). AF*=AG?*(1+n?).

DAG=AE = 10 - 100 g 94cm. 1)AG=8,94cm. 2)FG=AG+ n=8,94cm.*0,5=4,47cm. 2)FG=4,47cm.
1+n 1+0,5 1,25
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e) nan aBe oTpe3ok AB m AC u yrom mexay HumMud A orpe3ok AC=8cm. Bropoit AB=4,47cMm.

2A=n=0,5. Haiitu: 1)BF-? u 2)FC-? CTOpOHY. AB*=BF*+AF>. BF=AF- n.
AB?= (AF-. n)*+AF>=AF(n*+1).
AF*=AB?/(n*+1)=4,47%/1,25=15,98. AF=4cm.

1)BF=AFe¢ n=4+0,5=2cm. AC=AF+FC. 2)FC=AC-AF. FC=8-4=4. BC>=BF?*+F(C?=22+42=20; BC=4,47cm.
f) man 2 cropoust AB u AC ,u A yron mexay aumu; 1)AC=4,47cm. 2)AB=2cMm. croponsl u £A=n=0,5
yroi; Haiitu: 1)AD-? 2)CD-? 3)BD-? 4)BC-? CTOPOHBI.
Pemenus:1)AC*=AD?*+CD? CD=AD¢ n. AC>=AD?*+(AD* n)’=AD?>+AD?*n’=AD?*(1+n?%); AC*=AD?*(1+n?);
1)AD*=AC?/(1+n?); AD?*=4,47%/(1+0,5%)=20/1,25=16; 1)AD=4cm

2)CD=AD-* n=4¢0,5=2; CD=2cm. 3)AD=AB+BD;

3)BD=AD-AB=4cm.-2¢m.=2¢m. BD=2¢m. 4)BC?2=BD?+CD?*=22+22=8; BC=2,83cMm.

1)T'eomerpus 6-10 KJIAaCCOB cpenHei
mKoEL. ... 10—11 kmaccrr yued, mis obmeobdpaso-
BaTeNbHBIX. YupexzaeHui. Astop: A. B. Ilorope-
m0B. — 9-e m3n. M.IIpocsemenue, 2009.

2)Anre6pa B 10 xmacce mo teme: "CuHyc, KO-
CHUHYC ¥ TaHTreHc yriioB aBTopbl: III.A.AnuMos,
I0.M. Konsarun, M.B. Tkauesa, H.E. ®denoposa.

1) Geometry. 9th grade. Author: Olga Ka-
zakova, Valery Kazakov. 2) Geometry of grades 6-

10 of secondary school. ... Grades 10-11, for general
education. Institutions. Author: A. V. Pogorelov. —
9th ed. — M. Prosveshchenie, 2009.

2)Algebra in the 10th grade on the topic: "Sine,
cosine and tangent of angles authors: Sha. Alimov,
Yom. Kosygin, M.V. Trachea, N.E. Fedorova
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