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MEDICINE

TECHNOLOGY OF MEDICAL AND PSYCHOLOGICAL
CARE OF CHILDREN AND ADOLESCENTS WITH TYPE 1
DIABETES MELLITUS

Mitelov D.,
State Institution «Institute for Children and Adolescents Health Care of the NAMS of Ukrainey
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ARTICLE INFO ABSTRACT

Received: 08 October 2020 The need to develop a system of rehabilitation programs for various stages of

Accepted: 18 November 2020 medical care providing to children with type 1 diabetes mellitus (DM) is due

Published: 30 December 2020 to a significant increase in the number of children with diabetes mellitus
(DM) in recent times, a severe course of the disease, insufficient

KEYWORDS effectiveness of treatment and the absence of out-of-hospital rehabilitation of

children's patients. Further development of rehabilitation programs for
children and adolescents with Type 1 diabetes, basic awareness of the patient
and his family regarding the disease and treatment methods is required.
Despite the fact that a significant number of scientific studies are devoted to
the problems of DM, there are difficulties in introducing an existing
innovative product due to its isolation, diversity, organizational and other
barriers in the process of transfer to real clinical practice.

type 1 diabetes mellitus,

children,

adolescents,

neuropsychological rehabilitation.
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Introduction. Treatment and rehabilitation of children with Type | diabetes mellitus (DM) is a
complex, multi-level problem that is traditionally considered, as a rule, within the framework of the
medical paradigm. At the same time, this presentation needs to be clarified and expanded, since not only
the primary prevention of psychosomatic diseases is located outside the limits of medicine, but also the
most important section — medical and psychological support and rehabilitation due to the severity of
diabetes, its consequences and complications in childhood [1-6]. Rehabilitation measures are also
important in the long run, when patients with Type 1 diabetes move to the senior age category (=18
years), when compliance is based on the acquired knowledge base in childhood and adolescence, but
also reinforced by a continuous system of medical and psychological support in older age [7-8]. All this
requires the solution both as global medical, social, organizational problems, and extremely important
narrow medical, medical-psychological, medical-pedagogical, and medical-social problems, which
ultimately determines the effectiveness of treatment and rehabilitation. Currently, neurodiabetologists
have accumulated quite a lot of experience in the treatment of diabetes in adults. There are also a number
of ideas regarding the treatment and rehabilitation of children at both early and distant stages of the
disease, options and models for organizing this process are proposed [9]. However, there is still no single
concept of neurorehabilitation of children and adolescents with type 1 diabetes, which would be based on
early diagnosis, stages and continuity of corrective and preventive measures.

Research Purpose. Development of children and adolescents with type 1 diabetes
neurorehabilitation model based on a comprehensive neuropsychological study.

Research Materials and Methods. A comprehensive study of children was performed in the
Department of Endocrinology of the State Institution Clinic of the State Institution "ICAHC NAMS"

RS Global 9(61), December 2020 5
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in the period 2010-2020. 480 children from 6 to 18 years old were examined. Research design:
psychopathological, somatoneurological methods, package of psychological methods (Lusher tests,
A. Bassa-Darky, Kattela, Projective Drawing test "Me and My Disease"”, Method of 10 Words
Memorizing (A. R. Luria, 1964), "Scale of Family Environment "(S. Yu. Kupriyanov, 1985), "Scale of
Family Adaptation and Cohesion" (FACES-3, D.Ch.Olson, 1986), Family Sociogram
(E. G. Eidemiller, 1996).

Results and their Discussion. Mental, psychological and neurological symptoms in children
with diabetes are an integral component that manifests itself at all stages of the development of the
underlying psychosomatic disease.

Children and adolescents with diabetes have been found to have short-term memory disorders.
Thus, with the practical preservation of the original memory volume, the dynamic side of mnestic
activity is disrupted. As the duration of DM disease increases for more than 5 years (r=0.546), the
rigid and asthenic neuropsychological type of minimal brain dysfunction increases. In adolescents
with DM, it is traced that as the duration of the disease increases, the G factor (Cattel's test) — "high
normativity of behavior, integrity, responsibility” - increases (p<0.05). The development of super-ego
qualities is associated with the need to develop the skills of adaptation to chronic disease ("negative
reinforcement" according to Skinner and Thorndike).

The structure of aggressive reactions in children and adolescents varies depending on the
duration of the DM. In the group of subjects with disease duration up to 1 year, physical aggression
and negativism prevail; from 1 year to 5 years — resentment, hostility; from 5 years or more —
resentment, a sense of guilt. It is established that as the duration of the disease increases (5 years or
more), the level of emotional stress increases significantly.

Considering the conceptuality of the disease, therapy and rehabilitation in DM in children and
adolescents, it is necessary to note the expressed psychotraumatic experience of the fact of disease,
prolonged emotional tension, changes in the hierarchy of motives and needs, development of personal
features, including the formation of maladaptive symptom complexes and aggressiveness. In these
cases, the somatic pathological process is largely determined by psychosocial conditions.

Based on many years of experience, the state institution "Institute for Children and
Adolescents Health Care of the NAMS of Ukraine" has created the concept of neurorehabilitation and
a program of medical and psychological assistance at various stages of DM in children. A set of
measures in the field of social psychiatry, neurology, and medical and psychological rehabilitation of
children with early and late CNS complications has been developed and scientifically justified.

Mental, psychological and neurological symptoms in children with diabetes are an integral
component that manifests itself at all stages of the development of the underlying psychosomatic disease.

It is established that the psychological attitude of a child to his/her disease was formed under
the influence of psychosocial stressors, of which the most important for children were stressors that
affect physical functioning (non-acceptance of repeated injections, pain characteristics of the disease).
The most significant in the formation of psychological maladaptation of children with DM was the
emotional state of the mother (anxiety, depression), and in adolescents — frustration in the "life with
diabetes" system, associated with the social significance of the disease, its impact on relationships
with peers and on the sphere of interests and entertainment, as well as external manifestations of DM
(diabetic blush, lipodystrophy, tissue necrobiosis, delayed growth and sexual development).

Personal symptom complexes of children with DM were determined by disease duration. In
the dynamics of the disease, the structure of aggressive changes in children and adolescents with DM
undergoes significant changes: the longer the disease duration, the lower the level of aggression
(physical, verbal, indirect), but the higher the level of hostility and resentment.

Clinical and dynamic observations of children with DM have established that in the
conditions of chronic disease, the child's personal self-identification and intrapsychic adaptation are
disrupted. In their formation, the most significant are the age of the child, period of DM manifestation,
disease severity and duration, specific and non-specific stressors, presence of pathology of brain
regulatory mechanisms.

Clinical practice based on longitudinal observation of 480 children and adolescents shows that
the highest effectiveness of neurorehabilitation can be achieved only by observing a number of
conditions: early onset of neurorehabilitation, its continuity, neuropsychological and
psychopathological diagnostics, personified application of medical and psychological support

6 9(61), December 2020 RS Global
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programs, monitoring of somatoneurological, mental and psychological health. We included the
prognosis of DM, solution of social-psychological problems and the inclusion of family members in
the rehabilitation process at all stages of the disease into the rehabilitation.

We have developed and proposed a model of psychological support for children with DM. The
diagnostic component of the model includes: assessment of somatic health (with the definition of
functional and structural disorders of organs and systems), mental health (with the identification of
psychosocial functioning disorders signs —the ability to acquisition of knowledge, the adequacy of
emotional functioning, productive activities in the micro - and macrosocium); determination of mental
activity disorders (memory disorders, attention disorders, perception disorders, emotions, intelligence,
discretion, consciousness) and the depth of psychopathology.

Mental health monitoring is based on somatoneurological, psychopathological, and
neuropsychological research of children with DM in the disease dynamics. The first level of
monitoring involves Express Diagnostics of neuropsychiatric disorders and psychological state. When
diagnosing psychopathology and adaptation disorders (level 2), a differentiated program of medical
and psychological support for a child with DM was formed. The third level includes monitoring the
somatoneurological, mental and psychological health of a teenager with psychosomatic illness with
the definition of a strategy for the treatment of neuropsychiatric disorders.

The psychodiagnostic module provides for the determination of the individual character of the
psychological side of the disease — study of the cognitive sphere (thinking, memory), determination of
personal characteristics of the child and psychological factors of trauma.

Based on the integral assessment of somatoneurological, mental, and psychological health of
children and adolescents aged 2 to 18 years suffering from DM from the period of disease
manifestation up to 10 years or more, an algorithm for social insufficiency diagnostics has been
created (Fig.1), providing a pathogenetic basis for psychoprophylaxis of disability progression.

When forming the tactics of psychotherapeutic correction and psychological rehabilitation, the
child's mental health (verified clinical material reflecting psychopathological and pathopsychological
reality) was chosen as a system-forming factor in the quality of mental and social functioning of a
child with DM.

The development of a three-level model of mental health monitoring is based on
somatoneurological, psychopathological, and psychological research of patients in the dynamics of
DM disease:

The first level is express method of neurological and mental disorders diagnostics.

The second level is when identifying any signs of diabetic encephalopathy, a differential
diagnostic algorithm for determining the degree of severity is used. When mental health disorders
diagnostics, a specific individual program of medical and psychological support is formed for each child.

The third level is monitoring the somatoneurological, mental and psychological health of a
child with DM with the definition of therapy strategy, prevention of the progression of social
insufficiency.

In case of detection of neurological and psychopathological symptoms, modern therapy
regimens are prescribed against the background of insulin therapy. At the same time, it is important to
take into account the somatotropic effects of psychopharmacotherapy and the drug interaction of
psycho- and somatotropic drugs. Pharmacological correction is implemented using drugs that improve
metabolic processes in the brain, cognitive functioning, normalize cerebral blood circulation,
conducting of nerve pulse along peripheral nerve fibers, and the blood lipid spectrum.

Considering the role of the family as a powerful rehabilitation factor, we used data concerning
the type of attitude to a sick child in the family, as well as the results of projective drawing tests
"Kinetic Drawing of the Family", "Family Sociogram" as a thesaurus to the concept of pathological
and non-pathological types of destructive family relationships.

The conceptuality of the neuropsychiatric and psychological rehabilitation program includes
diagnostic and correction modules.

The diagnostic module provides for determining the individual character of the psychological
side of the disease. This module includes 3 interconnected main blocks:

RS Global 9(61), December 2020 7
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Algorithm for Diagnosing the Mental Health of Children and Adolescents with CSD

Child with a Chronic Somatic Disease
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Block | - determination of psychological factors of traumatization (psychosomatic pattern)
based on the gestalt approach (dialog technique);

Block Il - determination of personal characteristics of children and adolescents with DM;

Block 111 - determination of the intellectual and cognitive sphere of children and adolescents
with DM.

The correction module is implemented in the format of individual and group psychological
correction using the methods of art therapy, cognitive behavioral therapy, gestalt therapy, family
psychotherapy, and psycho-educational programs.

The use of art therapy as a means of psychological analysis, psychological information and
diagnostics of the severity of subclinical and clinical emotional problems in children with diabetes
allows differentiating the severity of psychosocial stressors. Diagnostic work provides for a focus of
the problem psychological field with psychosomatic core determination. Psychological correction
allows to create the most optimal conditions for the transformation of identified pathological
maladaptive patterns of emotional response in a safe situation. The program provides for
determination of the type of disease internal picture with the identification of emotional, behavioral,
cognitive components and the most vulnerable psychosomatic patterns that prevent child adequate
adaptation in the system of chronic endocrine crippling disease.

Psychotherapeutic intervention provides for transformation of pathological mechanisms of
psychological protection: at the level of perception, at the level of transformation and at the level of
information. If there is no effectiveness, elements of behavioral therapy, coping mechanisms are
included. There is a displacement or blocking (braking) of emotions that cause psychic tension;
regression of rigid attitudes.

Gestalt therapy plays a significant role in the rehabilitation of adolescents with DM. The basis
of the therapeutic process is the awareness and experience of contact with oneself and others (blocking
removing and stimulating the process of emotional development). The principle of personal self-
regulation means constant orientation in relation to the state and course of phenomena and processes
occurring in the body. The concept of "awareness" is used in a broad sense, covering "to know", "to
distinguish™, "to be self-conscious about” (I. Klassen, 2004). The therapist's attention and activity are
focused on helping the teenager to expand and enrich the area of consciousness. Gestalt therapy
techniques and exercises are aimed at consciousness expanding (training in internal zone awareness;
external zone awareness), opposites integrating (training in relation to internal conflict-"attacking" —
"defending"), increasing attention to feelings (training), taking responsibility for themselves.

At all stages of DM disease, family psychotherapy was used, including: psychodynamic
component (studying the psychological mechanisms of family conflict and related problems, solving
the problem of "disabled child" in the family); behavioral component (achieving behavioral goals by
positive reinforcement); strategic component (with fixation on solving a specific problem). Using the
family sociogram test allows quickly diagnose relationships in the family and use them in the process
of psychotherapy. The focus of specialists was also aimed at the mother's anxiety factor, as a factor of
environmental trauma that supports the violation of the child's emotional homeostasis.

Cognitive and motor method of neuropsychological correction is aimed at restoring contact
with your own body, relieving body tension, awareness of your problems, and developing nonverbal
components of communication.

Compliance and regression of neuropsychological symptoms in children with DM are
achieved in 78.6% of cases.

Testing of the proposed methods of neurorehabilitation in the conditions of a comprehensive
system of assistance providing to children and adolescents with Type 1 DM showed the greatest
effectiveness in the conditions of an endocrinological hospital with active training in a Self-Control
School, and subsequent rehabilitation in a specialized sanatorium.

Conclusions. An effective neuropsychological model of children and adolescents with DM
rehabilitation has been developed. The use of systematic model of psychological rehabilitation of
children with DM has a positive effect on the neuropsychiatric and psychological development,
increases stress resistance, and expands the level of social competence of a disabled child.
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Introduction. The World Health Organization (WHO) has named depression one of the most
important causes of diseases in the world. More than 300 million people suffer from depression.
According to WHO, depressive disorders annually cause global damage to the economy in the amount
of $ 1 trillion. Currently, WHO estimates the part of children with mental health problems in 20% of
cases, and special studies performed in Europe give an assessment within 14-30%, depending on the
age of the group of children. In adolescents, the first place is occupied by anxiety disorders, followed
by behavioral disorders and disorders of the affective sphere with the use of psychoactive substances
(WHO, V. A. Rozanov, 2018). 30% of all depressions remain resistant to therapy, ineffectiveness and
relapses of depression in 80% of cases are associated with therapy errors, non-compliance with
recommendations, mental comorbidity and other factors.

Today, despite a large number of studies, the problem of depressive disorders in children and
adolescents remains and is being updated due to the fact that the number of children with personal and
behavioral deviations, academic failure, aggression, and suicidal behavior is increasing. Only 10% of
children with depression seek medical help (most often to a neurologist or pediatrician), and only 20%
of depression cases are diagnosed on time.

Official statistics of the Ministry of Health of Ukraine only partially reflect the real situation
with the prevalence of depressive disorders among children and adolescents. According to WHO
research, no more than 20% of Ukrainian citizens seek medical help for depression of their children.

Clinical and retrospective studies performed by employees of the State Institution "ICAHC
NAMS" in the period 2010-2020 showed that most children exposed to depression are ignored by
parents, peers and teachers. Depressive disorders aggravate school problems, which manifest
themselves in a decrease in intellectual activity, decrease in interest in learning, difficulties in
communication, impaired communication with peers, deeper sense of incompleteness, concentration
on their own painful experiences, and decrease in the ability to realize their abilities. Defensive
reactions of avoidance, denial, hypercompensation, shyness, sensitivity, reflection, resentment
negatively affect the child's personality, making it even more fragile, vulnerable and confrontational.
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Many of the internalizing signs of childhood depression are hidden, "masked", and difficult to
diagnose by doctors, which highlights the need for more active implementation of new diagnostic and
rehabilitation programs for children with emotional problems. The need for diagnosis and qualification
of depression in children is dictated by its severity with age, a high risk of relapse at subsequent stages of
ontogenesis, and a tendency to addictive behavior. In children with depression, cognitive disorders and
behavioral disorders prevail, while the thymic component of the disease itself is rudimentary. Erased
affective symptoms of depression in children can be hidden under the "mask™ of pre-puberty and puberty
manifestations, somatic and behavioral disorders, creating additional diagnostic difficulties.

To ensure the diagnosis, treatment and prevention of depressive disorders, including recurrent
depression, the order of the Ministry of Health of Ukraine No. 1003 dated 25.12.2014 approved a
unified clinical protocol of primary, secondary (specialized) and tertiary (highly specialized) medical
care. The protocol allows to establish uniform requirements for the prevention, diagnosis, treatment
and rehabilitation of patients with this type of pathology in accordance with clinical guidelines
developed taking into account domestic characteristics of the organization of medical care and the
economic situation in the country; ensure quality, effectiveness and equal treatment of patients with
this type of pathology opportunities for access to medical care for patients with depressive disorders.
But, unfortunately, all recommendations are designed for patients of the adult contingent and cannot
be applied in children's and adolescent psychiatric practice, taking into account significant age
differences in the diagnosis and treatment of depression.

Various psychopathological symptoms are considered as equivalents of depression — specific
disorders of mental dysfunction, behavioral disorders, expand the concept of affective pathology in
childhood and differentiation of depressive behavior disorder in children during puberty. The complex
interweaving of affective symptoms, manifested puberty crisis, somatoneurological heaviness, including
endocrine diseases (hypothalamic syndrome, anorexia, obesity) with manifestation during puberty,
significantly complicate the diagnosis of depressive disorders. Therefore, the justification of approaches
to the diagnosis of depressive behavior disorder in adolescents is an urgent necessity at the present time.

Standardized diagnostic procedures recognized in the world do not encourage specialists in the
field of child psychiatry to widely diagnose depressive disorders in children due to behavioral
disorders. In DSM-5, three groups of depression are identified in children and adolescents: severe
depression, dysthymic disorder, and mood regulation disorder with disruptive behavior. A new
specificator is introduced in DSM-5, indicating a shortage of prosocial emotions. DSM-5 "with limited
prosocial emotions" specificity is the result of attempts to search for markers of depressive disorders in
children and adolescents.

Research purpose. Assessment of clinical phenomenology of impaired behaviors in
adolescents with depressive disorders and development of measures for psychoprophylaxis of disease
progression in adolescence.

Research materials and methods. 102 patients with depression were examined, including 48
teenagers aged 12-14 (22 boys and 26 girls), 54 teenagers aged 15-18 (26 boys and 28 girls).

Clinical-psychopathological, pathopsychological (depression detection test CDRS-R,
structured psychological interviewing, Lusher test, 10-word memorization test, Platonov-Schulte
tables, Shmishek characterological questionnaire, pathocharacteriological diagnostic questionnaire for
teenagers by A. Lychko, general clinical impression scale (CGI)). The Spielberger scale was used to
assess personal and reactive anxiety.

Results and their discussion. Manifestations of depressive behavior disorder in younger
adolescents included: problems in learning and interpersonal relationships at school; slowness, "sticking",
long motionless sitting in one position; anxiety; decreased concentration of attention; lethargy, passivity,
boredom; irritation as a response to requests from parents; secret crying, whims, detachment.

Signs and symptoms of depression in adolescents aged 14-18 years included: sadness or
waste; irritability, anger or hostility; tearfulness, frequent crying; running away from friends and
family; loss of interest in previously loved activities; changes in eating behavior and sleep patterns.
Among the other symptoms in this category of teenagers are anxiety and excitement; a sense of
helplessness and guilt; lack of enthusiasm and motivation; fatigue and lack of energy; difficulty
concentrating; thoughts of death or suicide. Anxiety, which is characteristic of younger teenagers,
turns into a chronic anxiety-dreary depression with frequent attacks and depressive behavioral
disorders that do not depend on the conditions of the surrounding environment. Manifestations of the
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crisis of adolescence complement the picture of depression, in particular bipolar (variability and
opposition) moods: vulnerability and demonstrative audacity, shyness and resolution, sensitivity and
coldness, independence and expressed thirst to be noticed and recognized, denial of authority and
imitation of idols, philosophizing and fantasizing.

There are ways that teenagers "play away" in an attempt to cope with emotional pain:
problems at school, running away from home, drug and alcohol abuse, low self-esteem (depression
provokes or increases feelings of ugliness, shame, failure, worthlessness), forming dependence on the
internet (run away from their own problems), reckless behavior, violence.

The majority of teenagers with depressive behavioral disorders (88.2%) identified conflicts
between teenagers and their parents. Predictors of depression are most often the conflict of parental
instability, the conflict of overprotection, the conflict of inattention to independence.

In the course of the study, the risk factors for the development of depressive behavior disorders
in adolescents were identified: depressive disorder in younger school age (40.2%), concomitant
comorbid mental disorders (66.7%), cognitive disorders (89.2%), hereditary depression burden (31.4%),
low social-economic status of the child (67.6%), chronic stress (76.5%). The level of social cognitive
functioning is impaired in 100.0% of adolescents with depressive behavioral disorders. The
phenomenology of behavioral patterns of depression in adolescents is represented by aggression
(100.0%), characterological reactions (100.0%), communicative deviations (100.0%), autoaggression
(34.3%), immoral and not-moral behavior (34.3%), and unsightly behavior (15.7%). The behavior model
of teenage girls with depression was most often manifested in the form of self-injuries (cuts, burns).

Adolescents with depression have registered options for addictive behavior associated with food
consumption (33.9 %); tobacco consumption (69.2%); alcohol consumption (27.5%); passion for watching
TV shows (47.0%); internet addiction (78.4%); gambling addiction (15.7%); computer addiction (66.7%);
consumption of cannabinoids (cannabis preparations — hashish, marijuana, drape, anasha) (10.8%).

In the context of gender differences, it is necessary to note the predominance of aggression,
auto-destructive behavior, food behavior disorders (anorexia) in teenage girls aged 12-14 years. Boys
aged 12-14 with depression have gambling and internet addiction; teenagers aged 15-18 have gambling,
drug and smoking addiction. Adolescents with depressive behavioral disorders have been diagnosed with
persistent and situational components of anxiety states that affect adaptation processes. It was found that
adolescents with depressive behavioral disorders indicate low family cohesion, extremely emotionally
separated relationships with their parents (53.1% of adolescents and 17.7% of parents).

Methods of clinical psychodiagnostics of depressive behavior disorders in adolescents include:
anamnestic questioning and observation (collecting information from adolescents and parents in order
to establish the diagnosis and prognosis of the disease); individual conversation (family, study,
relationships with peers, hobbies in the present and past, violations behavior in the past, the most
unpleasant events in life and reaction to them, past illnesses, character traits); CDRS-R test (to assess
the symptoms and severity of depression), Spielberg's test for determining situational and personal
anxiety, tests for diagnosing character accentuation (PDO test by A.E. Lychko, Schmishek's test).

The task in treating depressive behavior disorders in adolescents is not only to eliminate the
symptoms of the disease, but also to improve the quality of life of the patient, which is expressed in
changing social and personal adaptation. Modes of psychological overcoming aimed at solving a
problem or changing their own attitudes towards the situation included: real (behavioral or cognitive)
problem solving; search for social support; analysis of the situation; emotional expression.

The complex of therapeutic intervention in adolescents with depressive behavioral disorders
included: psychotherapy (long-term cognitive behavioral therapy, art therapy, family psychotherapy),
pharmacotherapy (drugs of the first line of choice — selective inhibitors of reverse capture of serotonin
(SSRIs) - sertraline, fluoxetine, citalopram), social interventions (social assistance to the family,
providing adequate educational support to the teenager). Experience in the pharmacological treatment
of depressive disorders in adolescents shows that SIRCS should be the first line of therapy, but there
are warnings against use caused by increased risks of suicidal ideation and behavior.

In our study, the drug Depakin was used to correct depressive behavior disorder. Figure 1
shows the dynamics of anxiety and depression symptoms in adolescents against the background of
Depakin administration. The assessment was performed on CDRS-R Depression Scale and the CGI
Symptom Intensity Scale (in points).
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DYNAMICS OF SYMPTOMS OF ANXIETY AND DEPRESSION IN
ADOLESCENTS WITH DRP ON THE BACKGROUND OF DEPAKIN

Score assessment on the CDRS-R depression assessment scale and
CGI symptom intensity scale

Psychic Tension

Depression

Before
treatment In 2 weeks
In 6
months

Fig. 1. Dynamics of Anxiety and Depression Symptoms in Adolescents
with Depressive Behavior Disorder on the Background of Depakin Administration

Consequently, the administration of Depakin is justified in the treatment of depressive
behavioral disorders in adolescents. The drug can stop depressive symptoms without prescribing
antidepressants due to the relief of the anxiety component. The achievement of a therapeutic effect,
high performance indicators, significant reduction in the risk of suicide during monotherapy with
mood stabilizers compared to other drugs, and decrease in the number of relapses justify the use of
Depakin in the treatment of depressive disorder in adolescents.

In the treatment of depressive behavioral disorders in adolescents, it is advisable to use Eglonil
(sulpiride). One of the most important specific feature of sulpiride use in the clinic is the presence of
"double” dose range. In doses up to 200 mg/day, the drug has exclusively antidepressant,
psychostimulating, anxiolytic, vegetative-stabilizing and analgesic effects, and only in doses above
300 mg/day or more, an antipsychotic effect is actually noted. Such a significant dose-based "dilution"
of the main effects of Egloin directly determines the possibility of its use in adolescent practice in
depression treatment. Eglonil can be considered as a unique drug with peculiar combined properties of
a proper neuroleptic, antidepressant and anxiolytic. Characteristic features of Eglonil are the
selectivity of action on the main target of drugs of this group in the brain — dopamine D2 receptors and
the presence of a double dose range. Eglonil affects only D2 receptors localized in the neural pathways
connecting the cortex to subcortical centers — mesolimbic and mesocortical, and minimally located in
the hypothalamic-pituitary system, without affecting D2 receptors in the nigrostriatal system.

Figure 2 shows the dynamics of psychopathology in depressive behavior disorders in
adolescents against the background of Eglonil administration.

Consequently, Eglonil helps to correct the entire spectrum of psychopathological symptoms in
adolescents with depressive behavioral disorders. An important rehabilitation factor is the family,
which ensures the formation of stable moral standards and values in child, education of emotional
tolerance skills to negative factors of adaptation disorders and the risk of deviant and suicidal
behavior. In the correction of cognitive disorders in adolescents with depression, a positive effect of
Kognum administration with a course of up to 4 weeks is obtained.

Prevention of deviant behavior in adolescents with depressive disorders can be organized
through the initiation of meaning and goal setting in the unfolding process of scenario construction of
life activity, creation of images of a socially acceptable and desired future and adequate professional
projections. Formation of prosocial behavior is possible with the accompanying development of the
semantic sphere of the personality of adolescents through the system of solving personally significant
tasks, formation of value attitude to the time of life and subsequent acquisition of appropriate levels of
self-organization. Self-organization is considered as a product of the formation of a subjective attitude
to the space of personal temporal development, which requires mastering the actions of life time
organization in order to realize personally significant goals and meanings.
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DYNAMICS OF PSYCHOPATHOLOGY IN DEPRESSIVE
BEHAVIORAL DISORDERS IN ADOLESCENTS ON THE
BACKGROUND OF EGLONIL (n=38)
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Fig. 2. Dynamics of Psychopathology in Depressive Behavioral Disorders in Adolescents Against the

Background of Eglonil Administration
Conclusions. The presence and typology of behavioral disorders in adolescents with depressive

disorders is identified. The specifics of age-dependent behavior disorders are established: autoaggression,
anorexia, destructive behavior in adolescents aged 12-14 years, gaming and internet addiction, gambling,
drug-dependent behavior and tobacco smoking in adolescents aged 15-18 years. The effectiveness of
alternative therapeutic intervention in adolescents with depression is presented.
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received the recommended complex (main group) and 30 women
(comparison group), whose preeclampsia was prevented by order of the
Ministry of Health. Ne 417 "Guidelines for the provision of outpatient
obstetric and gynecological care." Results. The use of the recommended
measures improves lipid metabolism (significant reduction of triglycerides
and lowdensity cholesterol), eliminates vitamin D deficiency,
balances the cytokine profile (reduction of proinflammatory focus), reduces
the prothrombotic potential of the hemostasis system (reduction of D-dimer and background marker damage).
Improving the general condition and the use of psychotherapy can reduce the manifestations of vegetative-vascular
dystonia, anxiety and improve quality of life. Such changes provide a more favorable background for the
development of gestation. The incidence of preeclampsia decreased by 43.8% (from 26.7 to 15.0%), and mainly due
to early preeclampsia, the incidence of which decreased by 78%, no cases of severe preeclampsia were reported. The
frequency of placental insufficiency, fetal distress and growth retardation is reduced. The frequency of birth of
children in a state of asphyxia is reduced by 2 times (up to 20.0 vs. 46.7%), severe asphyxia is not observed.
Significantly lower and the frequency of violations of the period of neonatal adaptation (30.0 vs. 53.3%).
Conclusions. The use of treatment and prophylactic complex to prevent preeclampsia in pregnant women after ART
can improve a woman's homeostasis, balance vegetative-vascular regulation, reduce the incidence of preeclampsia by
43.8% (from 26.7 to 15.0%) and other complications of pregnancy and childbirth, improve perinatal outcomes.
Proven medical, social and economic efficiency of the developed complex allows to recommend it for
implementation in medical practice.

assisted reproductive technologies,
preeclampsia, lipid metabolism,
vitamin D, interlequins, hemostasis,
neuro-vegetative regulation,
prophylaxis.

Citation: Kaminskyi V. V., Zhdanovich O. ., Kolomiychenko T.V., Rogava I.V. (2020) Complex of
Preventive Measures for Pregnant Women After ART with High Risk of Preeclampsia. World Science. 9(61). doi:
10.31435/rsglobal_ws/30122020/7279

Copyright: © 2020 Kaminskyi V. V., Zhdanovich O. I., Kolomiychenko T. V., Rogava I. V. This is
an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the original author(s) or licensor are
credited and that the original publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with these terms.

16 9(61), December 2020 RS Global



WORLD SCIENCE ISSN 2413-1032

Beryn. Ilpeexnamicis € ogHi€l0 3 TPOBITHMX NPUYMH MAaTEPUHCHKOI Ta MEpUHATAIBHOI
CMEPTHOCTI 1 OOYMOBJIOE ITTy HU3KY MEOMYHUX MPOOJIEeM: TepeadacHi MOJIOTH, 3aXBOPIOBAHHS Y
MaTepi Ta JUTHHU B MailOyTHROMY Ta iHmII [1]. JloBexeno, mo BaritHi micnst [APT BxomaTs mo rpymnu
BHCOKOTO PH3UKY BUHHKHEHHsI ITpeekyamIicii [2, 3, 4].

ETiomoris mpeeknmaMmIicii HeZoCTaTHRO 3'scoBaHAa. BH3HAYeHHs TpeeKIaMIICii sIK XBOpoOH
ajanTarlii BiIlTOBiIa€ 3arabHAM YSBJICHHSM 1 JI03BOJISE TTOSICHUTH TI€BHI aCTIEKTH 3aXBOPIOBAHHS [5].
OpHak €QUHOT Teopii, 10 Ja€ IUTICHY KapTHHY MaTOreHE3y 1 3aI0BOJIBHSE 3alluTaM MPAKTHKH, 1 10Ci
Hemae [0, 7]. binbiie 30 rimoTe3 HaMaraiaucs MOSCHUTH MPUYMHU 1 MEXaHI3MH PO3BHUTKY T'eCTO3y, aje
BCi BOHH BHCBITIIIOIOTH OKPEMI JIAHKH CKJIQTHOTO TIPOIIECY.

barato mocmigHUKIB BBaXKa€, M0 MPEEKJIAMIICIS 1€ pe3yJbTaT MaTOJOTIYHHX IMyHHHX Ta
TOPDMOHANBHUX  pEakUii, sKi M[pOrpecyloTh MPOTATOM  TecTalii, BiAOyBaeTbcs  HEMOBHE
PEMOJIENTIOBaHHS CYJUH MaTKH, PO3BUBAETHCS eHpoTerianpHa nucyHkis [8]. [Ipu mpomy myckoBi
MEXaHi3MH JINIIAIOThCS HE 0 KIiHI BHU3HAYEHUMH, MPOJOBXKYIOTHCS TMOITYKHM HOBHX OiOMapKepiB
npeekyamicii [9, 10].

Hamwumu nonepeaHiMu JOCTIDKEHHIMH TTOKa3aHo, M0 MPECKJIaMIICis MPH BariTHOCTI MiCs
JPT BuHMKaE Ha TIIi MpOATePOTeHHUX MOPYIICHB JiMMiIHOTO 00MiHY, nedinuTy Bitaminy D, HagmipHOT
3amajbHOl peakilil, MPOTPOMOOTHYHMUX 3MiH cHCTeMy remoctasy [11]. Taki 3MiHM romeocra3y
BariTHux micias JIPT 3 mpeekiamrciero € IposSBOM 3pUBY CHCTEMHOI ajarTallii opraHizmy, IIo
HiITBEPUKYIOTh BUSBJICHI HAMHU TIOPYIICHHS CTaHy HEHpO-BereTaTuBHOI peryssiii [12].

OCKiNbKY TTATOTeHE3 MPEeeKIaMIICii 3aJIUIIAE€ThCS He A0 KiHII BU3HAUYEHUM, a iICHYIOUl METOIH
il nikyBaHHS He e(eKTHBHi, HE BTpayae aKTYaJbHOCTI MOIMYK BHCOKOC(EKTUBHUX METOJIIB
PO ITAKTHUKH IHOTO TSHKKOTO 1 HeOe3[MeYHOro YCKIIaAHEHHS BariTHOCTI.

Merta nocaiizKeHHsI: OI[IHUTH eEeKTUBHICTh 3alIPOIIOHOBAHOTO KOMILIEKCY MPOhiTaKTHIHNX
3axoAiB yis BaritHUX micis J{PT 3 BHCOKUM PH3HKOM MPEEKIaMIICIi.

Marepiaa Ta MeTtoam aociimkeHHsi. Ha CbOrOAHINIHINA NEHb €IWHUM 3arajlbHOBU3HAHUM
METOJIOM TPOQINAKTHKY MpeeKIaMIIcii MpH BUCOKOMY Ii PHU3WKY € TPHIOM acHipuHy 3 paHHIX
TEpMiHiB 70 36 THXHIB BariTHOCTi. J{ucKyTyroThest Tepminu, n1o3u (75, 100 a6o 150 mr Ha n00y) Ta
KOHTHHTEHTH KIHOK JUIsSl TPU3HAYEHHS Teparii.

Ockinbku xiaku micnst J[PT 3aranbHOBH3HAHO BiHOCATHCS A0 TPYI IMIJBUIIEHOTO PU3HKY
IpeeKIaMIICii, TOMy 1€ 70 KibKiCHOI OLIIHKM CTYIEHSI PU3HKY MH PEKOMEHIYEMO PU3HAYaTH PAHHIO
(3 11 — 14 TmxHiB recramii) mpodilakTUKy 3 3actocyBaHHsM actipuny — 100 Mr ojuH pa3 Ha 100y
nepea cHoM. [lpu Bu3Haue€HOMY BHCOKOMY PH3UKY IPEEKIaMIICii pPEKOMEHAYEThCSl 3aCTOCYBAaHHS
npodilakKTHYHOT0 KOMIUIEKCY, HaTOTeHETUYHO CHPSMOBAaHOIO Ha KOPEKLII0 BUSBICHUX MOPYIICHb.

e npuznaueHns 6azoBoi Tepanii — acmipuH 100 Mr Ha m00y. [Ipy momipHOMY pU3UKY —
NPOJIOBKEHHsI 0a30B01 Teparii, Py BUCOKOMY PU3HKY: KOpeKIlis 0a30Boi q03u acmipuHy o 150 Mr Ha
o0y, mcuxonpodinakTuka (OOTPYHTOBAHO BHCOKOK YacTOTOK) 1 BHPaXKEHICTIO BEreTO-CYAHHHIN
JUCTOHI1), mpenapaTy BiTaminy D (BusiBiieHo nedinut Bitaminy D), mpemapaTiB moJjiHEHaCHYEHUX
xupHuX kucnot (ITHXKK) o3 (MerabomnmiuHi mopyiieHHs, MiABUINEHHS TPUrTinUpuiiB). Hagarotecs
pexoMeHzanii mo 30ajaHCOBaHOMY XapuyBaHHIO (OOMEXEHHsI BYTJIEBOJIB Ta TBAapHUHHUX >KUDIB,
BXXHMBaHHS MOPENPOIYKTiB, IPOOHE XapuyBaHH:), KOPEKLii croco0y >KUTTA (BiZIMOBa BiJ MIKIIIMBUX
3BHYOK, JIOCTATHIH COH, MMPOTYJISIHKK Ha CBIXKOMY TOBITpi, 30a1aHcoBaHe (i3NYHE HABAHTAXKCHHS).

J1J1st TOCUIIEHHS aHTHCTPECOPHOTO 3aXKCTY 1 MOKPAIIEHHSI ICUXOJIOTYHOTO CTaHy BariTHUX SIK
METO/ NICUXOJIOTIYHOI afanTalii BUKOPUCTOBYBAINM MY3MKOTEPAIil0 Ta PEKOMEHJOBAaHUN HIMELBKUM
ncuxorepaneBToM mpodecopom JIboliHEpOM MeETOJ CHUMBOJJIpaMH  (KaTaTHMHO-iMariHaTHBHA
nicuxoreparnis). PekomennoBaHo 5-8 ceaHcis.

Jnst mepeBipkH e(QEeKTHBHOCTI 3allpONOHOBAHOIO KOMIUIEKCY NPOQIIAKTUYHHUX 3aXO0/iB
BifiOpano 60 BaritHUX >xiHOK micisa APT, sixi meTogom panmomiszanii po3ainieni Ha 2 rpynu: 30 5KiHOK,
SKI OTPHMaJIM PEKOMEHJOBaHUI KoMIUIeKC (ocHOBHa rpyna) i 30 sxiHOK (Tpyma TOpPiBHSHHS),
MpOo(MITaKTUKY MPESKIAMIICIT y SKUX 3/iHCHIOBAN BiAMOBITHO N0 Hakazy MO3 Ne 417 «MeroauuHi
peKoMeHalil 11010 HaJaHHs aMOYJIaTOPHOI aKyIIePChKO-TTHEKOJIOT1HHOI T0IIOMOTW», acIlipuH 75 Mr
3 16 TWXHIB BariTHOCTI JI0 HAPOJKEHHS TUTHHU MPU3HAYAETHCS BATiTHUM MPH HASBHOCTI (aKTOpiB
PHU3HKY, IO SKUX HE BXOMUTH BariTHicTh mmicis JPT. I'pyrnu Oynm mopiBHIOBaHMMH MIX c000r0. 50
JKIHOK 3 HEiHJyKOBaHOIO BAriTHICTIO CKJIAJINW KOHTPOJbHY rpymy. JKiHKM 000X TPyl OTpUMYBaId
0a30BUH JOTJIAM 3TiMHO peKoMeHallii mporokorie MO3 Ykpainu.

RS Global 9(61), December 2020 17



WORLD SCIENCE ISSN 2413-1032

OuiHIoBany HasBHICTb CHHAPOMY BereTatuBHOI aucyHkuii (mo A.M. Beliny, 1998); piBens
TPUBOXHOCTI 3a goromororo Tecta Y.J[. Crinbepra y momudikamii FO.JI. Xanina (1976); skicTh KuTTS
3a onuTyBanbHUKOM SF-36.

HocnimkeHHst BMicTy 3arajibHoro xomnectepuny (3XC), xonecTepuHy JiNONPOTEiAiB BUCOKOT
mrinpHOCTI (XC JIIBIL) ta Tpurminepumie (TI) mpoBoawad €H3UMATHIHUM KOJOPHUMETPUIHUM
MeTooM. XollecTepuH minmonpoteiniBe Hu3bkoi miimpHOCTI (XC JIITHIL), myske HWU3BbKOI HILTBHOCTI
(XC JIITAHILI) ta ingexc atreporenHocti (IA) BupaxoByBanu 3a ¢popmynamu. PiBens B nepudepuuniit
KpOBi OCHOBHMX mpo3anansHux (intepinetrikinun UI-1, UUI-2, UI-6, 1JI-8, dakTop HEKpo3y MyXJIHH -
O®HII) ta npornzamansaux (IJI-10) nurokiniB, st oninku nedinuty Bitaminy D Bu3Ha9anu piBeHb B
KpoBi 25-riapokcuBitaminy D, 25-(OH)D imyHOQepMEHTHIM METOIOM.

[IpoBogunu gocmigkeHHs: BMIicTy B KpoBi (piOpuHOreny (®), akTHBOBAaHOTO YaCTKOBOTO
TpoMbOiHOBOTO Yacy (AUTY), pozunaanx hidopuaMoHOMepHUX KoMIutekciB (POMK) Ta D-numepy Ha
KoarynomeTpi moimyaBromarnyHomy Helena C-2 pearentamm BupoOHHKa «Helenay». [locmimkeHHs
akTUBHOCTI (pakTopy BimneOpanna (PB) Ta ingykoBaHoi aneHe3unaudochopHoro kucioTow (AJlD)
arperatiifnoi ¢pyHkuii TpoMOoIUTIB poBoMIN Ha arperometpi Chronolog 490-4D (CILIA).

Hns  aHamisy OTpUMaHMX JaHMX  3aCTOCOBYBAINCh METOAM  MApaMEeTpU4yHOI  Ta
HenapaMeTPUYHOI CTATUCTHKY, IPUHHATI B MEIHUIIMHI.

Pe3ysabTaTH AocaigikeHHsl. 3aCTOCYBaHHS KOMIUICKCHOI MATOreHETHYHO OOTPYHTOBAHOI
MPO(DITAKTHKH TIPESKIAMIICiT TO3BOJMIO TTOKPAIIUTH TTOKA3HUKHU JIIMIAHOTO OOMiHY, SIKi Y BariTHHUX
micinst JIPT Oymmn mopymieni mo 3actocyBaHHS Tepamii (Tabn. 1). B guHamimi JiKyBaHHS y KIHOK
OCHOBHOI TpyInu BCTaHOBIEHO noctoBipHe 3poctanHs XC-JIIIBIL, 3umwxenns XC-JITTHIL, XC
JITJHIL ta IA, mpakTWYHO BCi MOKAa3HHWKH AOCATIIN PiBHSA KOHTPOJBHOI TPYIH, TOAI SK Yy Tpymi
MOPIBHSHHS HE CIIOCTEPITraIoch MO3UTUBHOT TWHAMIKH TOCIHIHKYBaHUX MTOKA3HUKIB.

Tabnuus 1. [TokazHUKY JiMigOrpamMu )KiHOK B JUHAMIII JIKYBaHHS

['pyna xiHOK
- Kont-
OcHoBHa rpyna, ['pyna nopiBHsIHHS, ONbHA
IToka3zuuk n=30 n=30 I; A
) B munamimi ) B munamimi pz’ .
o mikyBaHHS X Jo nixyBaHHS X n=50
JIKYBaHHS JKyBaHHS
3XC, MMOIB/T 4,2+0,40 3,7+0,38 4,440,4* 4,5+0,43 3,4+0,31
XC-JIIBIL, 0,98+0,10" 1,160,082 0,96+0,07* 0,91+0,07* 1,36+0,08
MMOJIb /11
TI", MMoOIB/1 2,14+0,221 1,45+0,19% 2,11+0,30* 2,16+0,231 1,19+0,13
XC-JITHIL, 346£0330 | 261202728 | 34120241 | 335:031' | 2,17+0.18
MMOIJIb / J1
XC JITAHIL, 0,98+0,12* 0,58+0,14% 1,010,131 0,94+0,22 0,46+0,11
MMOJIb /11
1A 2,86+0,141 1,82+0,23%23 2,88+0,16% 2,81+0,18* 1,134+0,18

[Tpumitku: ! - pisHUIS TOCTOBIPHA 110,10 MOKa3HHMKA XKIHOK KOHTPOJIBHOT rpymu (p<0,05);
2 - pi3HULA JOCTOBIpPHA OO MOKA3HUKA 10 JiKyBaHHS (p<0,05);
3 - pi3HMIIA JOCTOBIPHA IIO/I0 MOKA3HUKA XKIHOK TPyIH nopisHsHHs (p<0,05)

Bukopucranns npenapariB Bitaminy D y kommiekci 3 ®3 ITHXKK nosBommno ycynutn
JeQIIUT JaHOro BiTaMiHy Y MAIiEHTOK OCHOBHOI Ipymu (3pOCTaHHs KOHIeHTpamii 3 27,3+2,1 1o
nikyBaHHS 10 35,6+2,4 ur/mn B auHamini jikyBaHHs, p<0,05). Y KiHOK rpyny MOpiBHSHHS CepenHii
piBeHb BiTaminy D cyTTeBO HE 3MiHUBCSI.

3a paxyHOK IMYHOMOJENIOIOYOI Ta MpPOTHU3ANaJbHOI il PEKOMEHIOBAHOIO JIIKYyBaJbHO-
npo(iJaKTUYHOTO KOMIUIEKCY BIJIMIY€HI TAaKOK TO3WTHBHI 3MIHM IUTOKIHOBOTO Tpodiito,
CIIOCTEPIraeThCs JOCTOBIPHE 3HMKEHHs npo3ananbHux 1mTokiH JI-1 (3 8,2+0,36 no 7,1+0,41 nr/mo) i
®HII (3 9,1+0,46 o 7,5+0,41 nr/mun) Ta miABMIIEHHS poTH3anaibHoro urokiny 1JI-10 (3 3,0+0,64 1o
4,6+0,54 rir/mi). Y BariTHUX TPYyIH HOPIBHAHHS 30epiraBcs AucOaaaHC IUTOKIHIB y Mpo3anaibHui OiK.

3acTocyBaHHS KOMIUIEKCY Tepamii JO3BOJIMIO 3HU3UTH TNPOTPOMOOTHMYHHUI TOTEHLIaAN
cucTeMH remoctasy. Ha Tii 1ocToBipHOTrO 3pOocTaHHs KiTBKOCTI TPOMOOIHTIB, JOCTOBIPHO 3HU3UBCS
ingekc ix AJ|d-immykoBaHol arperaiiii, KoHieHTpamis ¢igiopinoreny, ckoporuBcs AUTU Ta
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3HU3WIOCH 3HaueHHs POMK-tecty. Ciig BiIMITUTH CYTTEBE 3HMKEHHS BMICTy B KpoBi D-mgumepy (3
295,4+20,2 nmo 210,7+£24,1 ar/mn, p<0,05), sxuii BBaXKalOTh MapKepOM TPOMOOYTBOPEHHS 1
¢i6puHOII3Y, Ta MapKepy HOIIKOKEHHs eHnoTelnito — (akropy ¢on Bimnedpanra (3 1,34+0,22 mo
0,58+0,33 MO/mn, p<0,05). YV mnaii€HTOK, SKi HE OTPUMAIX PEKOMEHIOBAHOTO MAaTOTCHETHYHO
CIIPSIMOBAHOTO  JIIKYBaTbHO-TIPO(IIAKTUIHOTO KOMIUIEKCY, MO3UTHBHUX 3MIH CTaHy CHCTEMH
reMoCTa3y He CIIOCTEpPiraioch.

[okpamieHHst 3araJbHOrO CTaHy >XKIHOK OCHOBHOI TpPyHH Ta 3acTOCYBaHHS IICHXOTeparii
MO3UTUBHO MO3HAYMIUCH Ha IXHBOMY HEMpO-BEreTaTUBHOMY Ta IICHUXO-EMOLIHHOMY CTaTyCi, SIKOCTi
*KuTTs (Tabn. 2). IIpoBeneHe TectyBaHHS 3a onuTyBadbHHKOM O.M. BeitHa BCTaHOBMIIO JOCTOBipHE
3HIDKEHHS MEJiaHW KITBKOCTI OamiB y KIHOK, SIKI OTPUMYBAJIM PEKOMEHIIOBAHHN KOMILIEKC, 3 42
(inTepkBapTuibHUA po3Max 29-57) no 20 (9-27) 6aniB (p < 0,05), y KIHOK Ipyny NOpPIBHSHHS HE
BIIMiY€HO TOCTOBIPHOTO 3HIKCHHS ITOKAa3HUKA.

Tabmums 2. XapakTepucTHKa HEHPO-BET€TaTUBHOTO, TICHXOJIOTIYHOTO CTaHY Ta SKOCTI KUTTS
00CTeXEeHHX KIHOK B IMHAMIIII JIIKyBaHHs, OaJin, MefiaHa [iHTepKBapTHIBHUNA po3Max |

['pyma >xiHOK
: Kont-
OcHoBHa rpyna, I'pyna nopiBHsHHS,
IToka3Huk n=30 n=30 poIbHa
Ho B gunamini Ho B nunamini ;pzl-éad
JKyBaHHS JKyBaHHS JKyBaHHS JKyBaHHS

Gt | e | we | w | s | oa
O.M. Beiina [29-57] [9-27] [28-45] [28-46] [14-26]

PiBeHb 0coOUCTICHOT 56 382 57 54 44
TPHBOXKHOCTI [51-65] [29-42] [53-65] [48-62] [36-54]

PiBeHb CHTyaTUBHOT 62! 372 63! 60! 46
TPUBOXHOCTI [50-73] [29-45] [55-75] [58-73] [36-54]

®i3uuHMIi KOMIIOHEHT 67! 852 69! 64! 87
37I0pOB'sI [60-82] [76-95] [60-81] [57-75] [77-95]

ITcuxosoriynnii 68! 822 65! 62! 85
KOMIIOHEHT 370POB'sI [51-78] [67-91] [50-76] [54-71] [74-94]

[IpumiTky: ! - pi3HMIA JOCTOBIpHA MIO0 MOKA3HKKA )KIHOK KOHTPOJILHOI rpynH (p<0,05);
2. PI3HHUIISA JOCTOBipHA MIOJI0 ITOKA3HUKA 10 JiKyBaHHS (p<0,05);
3 - pi3HMIIA JOCTOBIPHA II0/I0 MOKA3HUKA XKIHOK TPyIH nopisasHus (p<0,05)

[IpoBenena B awHAMIni Teparmii OIlIHKA TPUBOXKHOCTI 3a JOMOMOTOK  METOIHKOIO
Crinbeprepa-XaHiHa IPOJEMOHCTPYBaJIa CYTTEBE 3MEHIICHHS K PiBHA OCOOMCTICHO, Tak i OiibII
BUPaXCHE — CHTYaTUBHOI TPWUBOXKHOCTI Yy MAI[iEHTOK OCHOBHOI rpymnu. [loBTOpHE mNpoBeaeHHs
ONUTYBAHHS AJISl OLIHKH SIKOCTI KUTTA (ONMTYBaJbHUK SF-36) mokaszano cCyTTeBe 3pOCTaHHs OajJbHOI
OLIIHK{ NAali€HTOK OCHOBHOI I'pynu 3a 000Ma iHTerpajJbHUMH IIKanaMH ((Hi3MYHUHE 1 ICUXONOTTYHUHI
KOMITOHEHTH 3J10poB’sl). OmnuTyBaHHs MAI[IEHTOK TPYNU HE MPOJEMOHCTPYBAIO IMO3UTHBHUX 3MiH
TXHBOTO HEHPO-BEreTaTUBHOTO Ta MCUX0-EMOIIIHOTO CTAaTyCy, MiIBUIICHHS SKOCTI KHUTTS

[lopaneiie cnocTepeskeHHA 32 OOCTEKEHUMH JKIHKaMH B TMHAMILll BariTHOCTI MOKa3aio, 110
03HAKH TpeeKIIaMIIcii crioctepiranuch jmmie y 5 (15,0 %) xxinok ocHoBHoi Tpymy, y 1 (3,3 %) xiHKK
BiJIMiueHa paHHs Tpeekiaamicis (26 TwkHiB BaritHocTi), y 4-x (11,7 %) — mi3Hs npeexiamIicisi,
JiarHo3 «TsDKKa MPEeKIaMIICish» He BHCTAaBJISABCSA. Y TPyMi MOPIBHAHHS MPEeKIaMIICisi BUHUKIA Y 8
(26,7 %) mamieHTOK, IpHYOMY Yy S5 BHUIAJKax — O3HAKM NpeekiamIcii 3adikcoBaHo 10 34 TWXHIB
(paHHs MpeeKJIaMIICis), 3 HUX Y 2 KIHOK PO3BHHYJIACh TsDKKa npeekiamicis. To0To 3adikcoBaHO
3HIDKCHHSI YacTOTH IIPEEeKJIaMIICii MpH 3acTOCYBaHHI PEKOMEHIOBAaHOro Komiuiekcy Ha 43,8 %,
NPUYOMY TNEPEBaXHO 33 PaxyHOK paHHBOI mpeeknamrcii (3,3 % y ocHoBHii rpymni npotu 15,0 % y
rpymi nopiBasHHS, p<0,05), yacrorta sikoi 3HU3MIACH Ha 78 %, 1IO BiJINOBIJa€ Cy4acHUM YSBICHHSIM
po Te, 1110 IpodinakTrka e)EeKTUBHA JIUIIIE I PAHHBOT IPECKIaMIICIi.

3aBIsSKH CTBOPEHHIO OINbII CHPUATIMBUX YMOB MJISl PO3BUTKY TecTallii, MOKpaIlaHHIO
3arajibHOrO CTaHy OpraHi3My >KiHKM BariTHICTh NPH 3aCTOCYBaHHI PEKOMEHIOBAHOTO JIIKyBaJIbHO-
IpoQIAKTUYHOIO KOMIUIEKCY NPOXOAMIA 3 MEHILIOK YacTOTOK YCKIAAHEHb Ta MOPYLIEHb CTaHy
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wioga (tabin. 3). JlocToBipHO 3HWKEHA YacToTa IuiarieHTapHoi HepocTatHocTi (30,0 mpotu 56,7 % y
rpymi nopiBasiaHs, P<0,05), y 2 pa3u HMKYa 4acTOTa JUCTPECY IUI0JIA Ta 3aTPUMKH HOTO POCTY.

Tabmums 3. XapakTepucTuka Tmepediry BariTHOCTI OOCTEXEHHX IKIHOK 3aJIeKHO Bil
3aCTOCYBaHH;I JIIKYyBaJbHO-IPO(iNaKTHYHUX 3aX0/iB, adc.4. (%)

I'pyna xinok micns JPT Kontponbna
OcHoBHa rpymna, I'pyna nopiBHSHHS, I'pyna,
n =30 n=30 n =50
abc.u. % abc.y. % abc.4. %
Iecrauiitnuii niadber 1 3,3 3 10,0 - -
3arpo:§a nepeIacHuX 7 23,3* 10 33,3* 2 4.0
MOJIOTiB
Hnanertapa 9 30,0%# 17 56,7* 4 8,0
HEJIOCTATHICTh
Huctpec mnoga 7 23,3* 12 40,0* 3 6,0
3aTpuMKa poCTy IUI0/Ia 3 10,0 7 23,3* 2 4,0
AHeMis BariTHUX 5 16,7 8 26,7 6 12,0

[TpumiTku: * - pi3HUIL TOCTOBIPHA 100 MOKa3HUKA KIHOK KOHTPOJIbHOI rpymu (p<0,05);
# - pI3HUIII TOCTOBIPHA MIOAO MOKA3HHUKA BariTHUX Tpyru nopiBHsHAS (p<0,05).

[lo3uTnBHA HampaBJIEHICTh 3MiH y JKIHOK OCHOBHOI rpymnH 30epiriack i B mojorax. Ha 30 %
3HMA3MWIACH YaCTOTa PO3POIKEHHSA IIJISIXOM KEeCapeBOro PO3THHY, y 2 pa3u — IepeI4acHUX IOJIOTiB, Y 3
pasu — auctpecy mwioaa (13,3 npotu 33,3 % y xinok rpynu nopisasHHs, P<0,05).

VY 1 (3,3 %) xinku ocHOBHOI Tpynu Ta y 5 (16,6 %) nanienrok rpynu nopiHsHHEA (p<0,05),
0 TIePeHeCTN NPEeeKIaMIICiIo, TicIs PO3POJUKEHHs 30epiraBcs IMiIBHINCHHUNA apTepialbHHUI THCK
(6impmre 140/95 MM pr.cT.) Ta/abo MpOTEiHYpis, BIACYTHICTD MO3UTHBHOI JTUHAMIKH HEBPOJIOTiYHOTO
cTarycy, o oOyMoBwJiO Oinblll TpuBane mepeOyBaHHsS KIHOK TPyNH TOPIBHSHHA B CTallioHapi
(6,3£2,1 mpotu 4,2+1,7 y OCHOBHill Tpymi), IO CBIJYNTh HE TUIBKH MPO MEAWYHY, & W MPO
€KOHOMIYHY e(eKTUBHICTh PEKOMEH/IOBAHOTO JIIKyBaHHSI.

Y 6 (24,0 %) mnamientok rpymu mnopiBHsHHS Ta 1 (3,3 %) ocHoBHOI rpymu (p<0,05)
BIIMIYaJTUCh JISAKI O3HAKH JICTIPECUBHOI'O CTaHY.

Beci xiHKM 00CTEKEHUX IPyIl HAPOAMIIHN XKHUBUX AITEH, MPOTE HAMBUINA YacTOTa NOPYLIEHb CTAHY
HOBOHOP3KEHUX CIOCTEpirasiach B IPyIi MOpPiBHSAHHA. Maike MONOBHHA AiTed HApOAWIOCH B CTaHi
acikcii (46,7 % mpotu 20,0 ta 18,0 % B OCHOBHI# rpyITi Ta B KOHTPOJI BiamosiaHo, p<0,05), mpuuomy y
2 (6,6 %) 3 HUX JAiarHOCTOBaHa TsDKKa acQikcis, YOro He BIIMIYCHO y iHIMX Tpymax. Ha Tperuny
3HM3WIACH YacTOTa HEAOHOLICHOCTI Ta TinoTpodiuHocTi. JJOCTOBIpHO HIKYOK BHUSIBWIIACH 1 4acTOTa
HOpYIIIeHb Nepioay HeoHatanbHoi aanTartii (30,0 mpotu 53,3 % y xinok rpynu nopisasiHHs, P<0,05).

BucHoBku. Y BaritHux micis JIPT pekoMmeHIyeTbcs 3acTOCYBaHHS NPOMIIAKTHYHOIO
KOMITJIEKCY, MTATOI€HETHYHO CIIPSIMOBAHOTO HA KOPEKLiI0 BUABJICHUX MOPYIIECHb 1 3HHKEHHT 4aCTOTH
npeekiamrcii. Lle npusHauenns 6a3zoBoi Tepanii — acmipun 100 mr Ha 100y. [Ipu momipHOMY PH3UKY
— TIpOJIOBKEHHsI 0a30BOi Tepariii, TP BUCOKOMY PH3HKY: KOpEKIlis 6a30B01 103U acmipuHy 10 150 mr
Ha 100y, mcuxompodinakThka, mpenapatu BitamiHy D, mpenapaTiB MoOJiHEHACHYEHUX >KUPHHX
kucnor (ITHXK) w3. Haparorbess pexomenpamii mo 30aiaHCOBaHOMY XapuyBaHHIO Ta KOPEKIil
Croco0y KHTTS, TPOBOJUTHCS TCHXONpPOdiNakTHKa (My3UKOTepamis Ta KaTaTUMO-iMariTHBHA
Teparisi METOJI0M CUMBOJIAPAMH ).

[IpoBenena  mepeBipka  e(pEKTUBHOCTI  3alpONOHOBAHOIO  KOMIUIEKCY  JIKYyBaJbHO-
npodiIAaKTHYHUX 3aXOJIiB MMOKa3aya, 10 HOro 3acTOCYBAaHHS TMOKpAIIye MMOKAa3HUKH JIMIJHOTO OOMIHY
(moctoBipHe 3HWKeHHS piBHA Tpurnmnepunie ta XC JIIJHIL), ycyBae nedimur Bitaminy D,
30aJ1aHCOBYE LMTOKIHOBHH NMPOQiiab (3HMKEHHS HpO3alanbHOI CHPSIMOBAHOCTI), 3HMKYE MPOTPOMOO-
TUYHMHA TOTEHLia] CUCTEMHU reMocTasy (3HWkeHHS D-mumepy Ta Mapkepy MOLIKOMKEHHS SHIOTENI0 —
daxTopy ¢on Bimneopanra). [TokpallieHHs 3arajlbHOr0 CTaHy Ta 3aCTOCYBAHHS ICHXOTEparii J03BOJISE
3HU3UTH MPOSIBU BET€TO-CYAMHHOI TUCTOHII, TPUBOXKHICTb Ta MOKPAIIUTH SIKICTh )KUTTSI.
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Taki 3MiHM 3a0€3MeUyIOTh OUTBII CIPHUATIMBUN (OH IUIS PO3BUTKY recTallii. 3HIKYEThCS
yacTtoTta mpeeknamicii Ha 43,8 % (3 26,7 mo 15,0 %), mpudoMy MepeBaKHO 3a PaxyHOK PaHHBOT
MpeeKyIaMIICcii, JacToTa sAKoi 3HM3WIach Ha 78 %, BHIMAmKW TSDKKOI MPEEKIaMIICii HE BiIMideHi.
3HMKYETHCS 4ACTOTA IUIALICHTAPHOI HETOCTATHOCTI, TUCTPECY ILI0/a Ta 3aTPUMKH HOTO POCTY.

VY 2 pa3u 3HIKYETHCS 4aCTOTa HAPOJDKEHHS JAiTel B craHi acdikcii (1o 20,0 mpotu 46,7 %),
TsOKKOT acdikcii He BigMiueHo. J[OCTOBIpHO HMK4Ya 1 4YacTOTa TOPYIICHb IEPiofy HEOHATATHHOI
amanarii (30,0 mpotu 53,3 %).

JloBeneHa BHCOKa MEAMKO-COIlialbHA Ta CKOHOMIYHA e(EeKTUBHICTh 3alpOIIOHOBAHOTO
JKYyBaTBHO-TIPO(ITAKTUIHOTO KOMIUIEKCY IS MONepeKeHHs mpeekaMarncii y Baritaux micns JIPT
JTO3BOJISIE PEKOMEH/TyBaTH HOTO ISl BIIPOBAXKCHHS B MEANYHY MTPAKTHKY.

ABTOpH 3asIBJSIIOTH MIPO BiACYTHicTH KOH(UIIKTY iHTepeciB.

I'pantu. HaykoBe mocimiKeHHS BUKOHAHO B pamkax H/[P «3nudwcenns wacmomu 8enuKux
AKYWepCbKUX CUHOPOMIB NpU BASIMHOCMI BUCOKO20 PUSUKY 3 HO3UYIL €OUHO20 2eHe3) ULIAXOM
BUPOBAOICEHHS NAMOLEHEMUUHO — CHPAMOBAHO20 KOMNIEKCY HNpO@IIaKmuky ma JiKYEAHHSY,
(Ne oeparcpeecmpayii 0118U001138, dinancysanocs MO3 Ykpainu 3a KOIITH JICPIKABHOTO OFOJIKETY
(3a 6romxerroro mporpamoro KIIKBK 2301020 «HaykoBa i HaykoBO-Te€XHiYHA MisUIBHICTE y cdepi
OXOPOHH 3JI0POB’SD»).
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Beryn. JloBeneHo, o Tpum y BariTHOI CYyHpPOBOKYETbCS IiABHIICHUM PU3UKOM BUKUIHSA,
NepeaYacHuX TIO0JOTriB, MEPTBOHAPOMKEHb, CMEPTHOCTI HOBOHAPOMKEHHX Ta HHU3BKOIO Barow MHpU
HapomkeHHi [1, 2]. IloBigomieHHS TpO TPHUMONOAIOHY XBOpPOOY MpH BariTHOCTI KOPETIOIOTH i3
T’ ITHKPATHAM 301IBIICHHSIM TMepHHATAIBHOI 3aXBOPIOBAHOCTI Ta cMepTHOcTI [3, 4]. Taki Hacmiaku
MOSICHIOIOTBCSI TSOKKAMH PECIipPaTOPHUMH TOpYIIeHHSIMH y Matepi mpu rpum y III Tpumectpi
BaritHocTi 1 po3ButkoM ODIIH BHacmigok MOpyIIeHP TOPMOHAIBHOI PEryisilii Ta IMyHITETY HpH
3axBoproBanHi y I-1I TpumecTpi.

KiHLIeBOI0 TOYKOIO HETATHMBHOTO BILUIMBY HECHPHSTIMBUX MPOLECIB B OpraHi3Mi MaTepi mpu
3aXBOPIOBaHHI Ha TPUN € OpMYyBaHHS (PETOIIANEHTAPHOI HEJOCTATHOCTI, OCHOBA SIKOi IMOPYIICHHS
MaTKOBO-TUTALIEHTApHOTO  KpoBOTOKYy [5]. Hapa3i ®IIH, a came HemocraTHicTh iHBasil
nuToTpododiacta B cmipalibHI apTepii, BBaXarOTh, OCHOBHOIO 00’€IHYIOYOIO ITaTOTEHETHYHOIO
JIAHKOIO0 TaK 3BaHUX «BEJIMKUX aKyIIEPCHKUX CHHAPOMIBY», SIKi OOYMOBIIOIOTH BHCOKI HMOKa3HHUKU
MaTEPHHCHKO] 1 IepUHATAIBHOT CMEPTHOCTI.

HeratuBHi Hachmigku i IUI0J@ IiJ 4Yac BariTHOCTi, HAWOLIBII IMOBIPHO, TOB'SA3aHi 3
HENpSMUM BIUIMBOM €KCIIpecii 3amajieHHs NUTOKIHIB y MaTepi Ta JHMCPETYIAIEl0 TOPMOHIB, IO
3a0e31MeuyroTh HOPMAIBHUHN TPOIIEC TeCTallil, 1, K HACHIJIOK, PO3BUBAIOTHCS IHUPKYIATOPHI pO3Jay,
TMOKCHYHI CTaHU T1JI0/1a 1 HOBOHAPOKEHOTO [6].

[epeBakHa OUTBIIICTD TOCTIAHUKIB MPOOIEMHU «TPHUII 1 BaTiTHICTB» 30CEPEKYIOTHCSI camMe Ha
BEJICHHI BariTHOCTI MpH TSDKKOMY Tiepediry Tpumy a00 BUKIMKAHUX TPHUIIOM ITHEBMOHIAX, IO
3arpOKYIOTh MAaTE€PHUHCHKOIO CMEPTHICTIO 1 CTOCYIOThcA Tpully, mnepenecenoro y III Tpumectpi
BariTHOCTI. OCOONMBOCTI X BariTHOCTI Ta CTaHy IUTIOJA MCS TPHUITY, TEPEHECEHOTo Ha paHHIX
TEepPMiHAX BariTHOCTI JIMIIAOTHCS 1032 YBarok, HE PO3pOOJIEHO TaKOK PEKOMEHIAIlN 10 BeIeHHIO
BariTHOCTI Ii€i KaTeropii »KiHOK.

Mera pocainxennsi. OnTUMI3allis TAKTUKU BEJICHHS BariTHOCTI MICJS TPUITY, MEPSHECSHOTO
Ha paHHIX TepMiHAaX BAariTHOCTI LUISXOM pO3pOOKM Ta BIPOBAKEHHS MaTOTCHETHYHO
00IpyHTOBAHOTO MPOMUIAKTUIHOTO KOMILICKCY Y TAHOI KaTeropii BariTHUX.

Marepiamn i Meroaum gociimkeHHs.. [IpoBeneHnMH Hamu  KJIiHIKO-aHAMHECTHYHUMH
JIOCITIJDKEHHSIMIA BCTAHOBIIEHO, TII0 MTEPEHECEHNH Y paHHIX TepMiHAaX BariTHOCTI TPHIT 3 THKKUM TIepediroMm
Ta BUCOKOIO YacTOTOIO YCKJIAJHEHb IPH HASBHOCTI JOJATKOBUX (PakToOpiB pH3MKY (cTapmmii BIK,
OXHPIHHS, CEpIEBO-CY/IMHHA MATOJOTis, yCKIamHeHHH iH(EeKiHHNI Ta aKylepchbKO-TiHEKOJIOTIUHHI
aHaMHE3) acOIlIOEThCS 3 BHCOKOI 4acTOTor (Qero-muanentapaoi aucdynkuii (56,7 %) Ta iHmmMx
aKyIIEPChKUX 1 MEpUHATAIFHUX YCKIIATHEHb (3arpo3a MepeprBaHHs BariTHOCTI, IMCTPEC TUIOAA, 3aTPHMKa
HOro pocTy, MpeeKIaMIICisl, OnepaTHBHE PO3POUKEHHS], TIepeIUacHi MOJIOrH, MaToNIOTYHa KPOBOBTPATa B
NoJIOTax, AMCTPEC IUIOZA B IOJIOrax, MOPYILEHHS CTaHy AWTUHM IIPU HApOLKEHI Ta u3ajaTamiiiHi
CHHJIPOMH), IO TTOTpedy€e pO3pOOKH TAKTHKH BEJICHHS TAKOi KaTeropii BariTHUX [7].

KommnekcHi  JocmipkeHHsT TIOMeocTady TNamieHTOK [ TpuMecTpi BariTHOCTI  micis
MEPEHECEHOT0 HEM[OJaBHO TPUITy BUSBWIM HOTO TOPYIIEHHS, SIKI ACOIIIOIOTHCS 3 IMOJIANBIION0
IUTAlIEHTApHOO TUCchyHKINEw: HaaMipHa NK-IIMTOTOKCUYHICTH, Mpo3anajibHi 3MIiHM ITUTOKIHOBOTO
po (i, MPOKOATYJISIHTHUHN CTaH CUCTEMH TeMocTasy [8].

BusiBieni ¢akTopu paHHBOTO PU3MKY IJIallEHTapHOI TUC(YHKLII Ta yTOUHEHI NaTOreHeTUYH1
MexaHi3MH 11 PO3BUTKY Jajiil TEOPETWYHI MiACTaBH Ui PO3POOKHM TaKTHKH BEJCHHS BariTHOCTI Ta
NaTOTeHETHYHO OOIPYHTOBAHOTO MPO(DITAKTHYHOTO KOMIUIEKCY y JaHOoi KaTeropii BariTHHX, IIO
JIO3BOJIUTH 3HU3UTH YaCTOTY TUIAIICHTAPHOI HEJOCTATHOCTI Ta IHIINX aKyNIePChbKHUX 1 TIEPHUHATAILHUX
YCKJIaJHEHb.

[IpodinakTrka pO3BUTKY IUIALIEHTAPHOI HEIOCTATHOCTI MiCIsl MEPEHECEHOTO TPUILY MOJIATAE,
TIepIl 3a Bce, y MICIUICHHI B/l TPUILY Ha MPEKOHIENIIHHOMY eTari Ta B OyAb-sIKOMY TEpMiHi BariTHOCTI 0
abo B mepion emigemii. BusBneHHs ¢akTopiB pH3MKY, NperpaBigapHa IMiATOTOBKA, KOPEKLis
MaTEePHHCHKHUX (haKTOpiB, poOOTa i3 CIMEHHOIO Maporo MO0 BiAMOBIIAILHOIO 0ATHKIBCTBA, HAPOKECHHS
3JI0POBOT JUTHHH Ta 30€peXKeHHs 370pOB’s Matepi. JlOTpUMaHHS peXuUMy JHS Ta pallioHAIbHE
XapuyBaHHs. BiZiMOBa BiI IIKIIJTMBUX 3BHYOK (TIOTIOHOTIANIHHS, BXKHBAHHS aJIKOTOJIO TOIIIO).

B pa3i 3axBoproBaHHS Ha TpUIl y paHHIX TEpPMiHaxX BariTHOCTI A0 OOJKy y KiHOUIH
KOHCYJIbTalii, OLIHUTH PHU3UK BHHUKHEHHS IUTalleHTapHOI MUC(YHKLIT (TSHKKICT NEepeHEeceHOro
rpuUIy, BiK JXiHKH, HAIBHICTb OXHPIHHA, CYITyTHBOI CEPLEBO-CYIMHHOI NaTOJOr]), IPH MiABUILEHOMY
pU3HKY Oa)kaHO MPOBEACHHS JOJATKOBUX JIA0OPATOPHUX OOCTEXEHB (OIIHKA TOPMOHAILHOI (QYHKITIT
miareHTH, NK-TuToToKkCHIHOCT, piBHS IHTEPJICHKIHIB, BiTaMiHy D, TOKa3HUKIB CHCTEMH T€MOCTa3y)
Ta JOIUIEPOMETPIii Ul OLHKM CTaHy MaTKOBO-IUIALlEHTAapHO-IUI0A0BOro KpoBoTokKy (ITI markoBux
apTepii, cripajlbHUX apTepill, TEpPMiHAIBHUX TIOK apTepii MyoBUHM).

RS Global 9(61), December 2020 23



WORLD SCIENCE ISSN 2413-1032

[Ipu BU3HAYEHHI BUCOKOTO PH3HKY — PETENbHE CIIOCTEPEKEHHS 3a BariTHOIO Ta MPU3HAYCHHS
3aCTOCYBaHHS PEKOMEHIOBAHOTO KOMIDIEKCY MPO(MITAKTUYHAX 3aXOMiB 3aJIKHO BiJl BUSBICHHX
HOPYIIEHB:

1 — acnipuH sik 6a3oBa npodinaktuka GITH 3 12-14 THKHIB BariTHOCTI 3a BiICYyTHOCTI 03HAaK
KpPOBOTEYI ITPH 3arpo3i MepepruBaHHst 10 32 THKHIB 75 MT OIWH pa3 Ha 100y Tiepes CHOM;

2 — pumipumamon 75 mr Ha g0o0y 4 TwkHI (IpU BUSBICHHI TUIANICHTApHOI TUCHYHKITT
MOBTOPHHI Kypc Y 28-32 THXKHI BariTHOCTI);

3 — mpu mopyUIeHHiI TOpMOHANBHOI (DYHKLIi IUIAEHTH — MPOTeCTareHH, PEeKOMEHIOBaHO
nigporectepor mo 10 mr 2 pa3u Ha n00y 10 20 THXKHIB BariTHOCTI 3 HACTYITHUM TIOCTYTIOBUM
3HIKECHHSM J103H;

4 — ipu ekcTpeMaIbHO BHCOKMX PiBHSIX NK-IIUTOTOKCHYHOCTI, 3arpo3i 3BMYHOTO HEBUHOITY BAaHHSI
— BHYTPIITHROBEHHUH IMYHOTJIOOYJTiH 25 MT IBiUi uepe3 aBi J0OW B yMOBax CTaIliOHAPY;

5 — Bitamia D 400 MO mpotsirom 1 micsis (py BupakeHOMY Ae]iruTi 103a Ta TPUBATICTD
NpUHOMY MOXYTh OyTH ITiJBHILECHI );

6 — mpu HasBHOCTI T1c0i03y — MATOreHETUYHE JTIKYBaHHS B 3aJI€KHOCTI BiJ] 30yAHUKIB a MicIs
IHOTO 000B’I3KOBE IPU3HAYECHHSI KYyPCY MPOOiOTHKIB.

Hnst mepeBipkd e(peKTHBHOCTI 3alpOIMOHOBAHOTO KOMIUIEKCY JIKYBaJbHO-MPOQITaKTHIHUX
3axoAiB BiiOpaHo 80 BariTHUX >KIHOK IICJIsS TPUILY, IEPEHECCHOT0 Y paHHIX TepMiHAX BariTHOCTI, 3
BrucokuM pusukoM OIIH. Metogom panmomizaliii mamieHTOK po3autmwmm Ha 2 rpynu: 40 KiHOK,
BariTHICTh y SKHX MPOBOJIIN 32 ONTHMI30BaHOIO TaKTHUKOIO (OCHOBHa rpyma) i 40 kiHOK (rpyma
MOPIBHSIHHS), BEJCHHS BariTHOCTI y SKHX 3IIMCHIOBAJIM BIAIMOBIIHO KIIHIYHMX mpoTokoiyiz MO3.
I'pymu Oynu mOpiBHIOBAaHMMH 32 BIKOM, MAPUTETOM BariTHOCTEH, aKyIIepCHKO-TIHEKOJIOTIYHUM Ta
COMAaTHYHUM aHAMHE30M, TSOKKICTIO IEPEHECEHOTI0 3aXBOPIOBAHH.

LUTOTOKCHYHICTh MPHUPOIAHUX KIJIEpiB OLIHIOBANM 32 JOTIOMOTOI0 MPOTOYHOI IIUTOMETPIi,
BUKOpHUCTOBYBanu npotounuii mutomerp FACSCan (Becton Dickinson). Kiituau mimeni ninii K562
Mitu iryopecuentHoro MiTkoro CFDA (kapOokcu-2,7-muxmnopoduryopectein niamerar) Mol Probes
(CHIA). Edexropu (MOHOHYKII€ApHI KIITUHH nepu(EeprIHOT KPOBi) BUAUISIIH HA TPAIIEHTI IITBHOCTI
Histopaquel077 ("Sigma", CIIIA). Kiitian mimeHi iHKyOyBanu 3 e)eKTOpaMu y CIiBBiJHOIICHHIX
1/5 5 1/10 1/20 4 roquan B RPMI-1640 ¢ 10 % 6ugayoro cupoBatkoro B iHkyOaTopi ipu 37 °C 3 5 %
CO2 ("Revco", llgeiinapis). Ilicna uporo meptsi (mepmeadinizoBaHi) KIITHHH MITHIM NPOIigieM
ronuctum PI ("Sigma", CIIA), B pe3yibTari mipaxoBYBaJu JI3UC JJIsi KOKHOI'O CITIBBITHOIICHHS
edexTop/MileHb. % HUTOTOKCHYHOCTI = % MiueHux Pl (uepBoHa QuyopecueHLis) / Ha KUIBKICTh
mimeneit, Midvenux CFDA (3emena duyopecuenuisi). BukopucToByBamu 1Ba NOKa3HUKU
nuToToKcHaHOCTI npupoanux kinepiB (NK) y criBBiJHOIIEHHI KIiTHHA MIIIEHb - KIiTHHA e(eKkTop
1:10 ta 1:20. NK mxi3uc 1:10 >30 %; NK mizuc 1:20 >40 %.

3 BukopuctanHsIM TecT cucteM TOB «Bektop - bect Ykpaina» meronom iMyHO(EPMEHTHOTO
aHaJIi3y BUBYEHO PiBEHb IIMTOKIHIB B eprdepruHiil Kposi: inTepieikin-1 (IL-1), intepneiikin-2 (IL-2),
inteprneiikin-6 (IL-6), intepneiikin-8 (IL-8), inrepineiikin-10 (IL-10), pakrop Hekposy myxmun (OHIT).

Hocnimkenns 25-rigpokcusitaminy D, 25-(OH)D npoBoauiiocs iMyHO(QEPMEHTHUM METOJIOM.
Amnamnizatop u tect-cuctema EUROIMMUN (I'epmaHis).

3arajpHUIA aHATI3 KPOBi MPOBOJAMBCS HA aBTOMATHYHOMY TeMaTtosioridvHoMy amapari Mindray
BC-3200 ¢oTomMeTpuuHHM i KOHIYKTOMETPUYHUM MeTo[aMu, peareHtamu «Mindray». TIpoBoauiu
naboparopHe pochimxkeHHs ¢(iOpuHoreny (®P), akTHBOBAaHOI'O YacTKOBOIO TPOMOIHOBOro wyacy
(AUTY), posumuHux ¢(idbpuHMOHOMEpHUX KoMIulekciB (POMK) ta D-aumepy Ha Koarymomertpi
nonyapromaTiuHomy Helena C-2 pearenramu BupoOHuka «Helenay. JlocmipkeHHS aKTHBHOCTI
¢axrTopy Binne6panna (PB) ta ingykoBanoi agenesnnandochopHoro kuciororo (ALP) arperamiitnol
¢yHKuii TpoMOoIMTIB TpoBoAMIM Ha arperomerpi Chronolog 490-4D (CILIA).

Jnst BU3HAYCHHS BMICTY CTEPOiJHUX TOPMOHIB (€CTpamiolly Ta MPOreCTepoHy) B CHPOBATII
neprepuIHOi KPOBI BUKOPUCTOBYBAJIM PaIiOiMyHOJIOTiUHI MeToAW. BU3HAUCHHS TOPMOHIB CHPOBATKU
KpOBi 3IIMCHIOBAJIOCS 3a JIOMOMOIOI0 CTaHIApTHUX HAaOOpiB I iMyHOpPaJiOMETPUYHOTO BHU3HAYCHHS
IMMUNOTECH (Yeckka pecry6mika) i “HMuctuTyTa Onooprannyeckoit xumun HAH Benapycu™.

MeTtoau ONMMCOBOI CTATUCTHKU KUTHKICHUX 3MIHHUX MipH IEHTPaIbHOI TCHACHINI — MemiaHy
(Med), iatepxBaptunsHuii po3max [LQ; UQ]. KareropianbHi 3MiHHI NpeACTaBieHi K aOCONIOTHE
YUCIIO BUMAAKIB y Tpymi Ta dactota y Bimcotkax — n (%). TecTyBaHHS BiIMIHHOCTEH MIiX
HE3aJIOKHUMH BHOIpKaMH B pa3i KITBKICHHX 3MIHHUX 3IIHCHIOBATM 32 JIONOMOTOI0 PAaHTOBOTO
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Kkputepito ManHa-YiTHI, a B pa3i KaTeropialbHHUX 3MIHHHX — 3a JOIMOMOIOI0 TOYHOT'O KpPUTEpPilo
Oimepa. llpn mnpoBeneHHI CTAaTHCTUYHOTO aHaNi3y pO3PaxOBYBAIHM piBeHb 3HAYYMIOCTI (p),
KPUTHYHUM BBaXkaju piseHb 0,05.

Pesyabratu pociuimkenn. [IpoBeneHuit nuUHAMIYHMNA MOHITOPHHT Ticias 1 Micsis TOKa3aB
TIOKPAIIeHHs] TOPMOHANBHOI (DYHKIIT TUTAlEHTH Ha TJ 3aCTOCYBAaHHS PEKOMEHIOBAHOTO JiKyBaJbHO
npo(iTakTHIHOTO KOMITIEKCY. Tak, 3HIDKEHWH 10 JIKYBaHHS PiBE€Hb IMPOTeCTEpOHY HOPMAITi3yBaBCs i
ckna 136,13+2,79 npotu 141,49+3,27 HMONB/1 y 5KiHOK KOHTpobHOI rpynH (P > 0.05) 1 gani B AuHAMIL
BariTHOCTI 3aJIMIIABCS Ha PiBHI KOHTPOJILHOI TPYIH, TOMl SIK Y TPYIi MOPIBHSHHS MOKa3HUK MPOTITOM
BariTHOCTI OyB JOCTOBIpHO 3HIKEHUM. | [03UTHBHII BIUTHB 3aIIPOTIOHOBAHUX JIIKYBaJIbHO-TEPATIEBTUIHIX
3aXO0/1iB Ha TOPMOHAITGHY (PYHKIIIIO IDIAIEHTH MPOEMOHCTPYBAB 1 PiBEHB 1HIIIOTO TOPMOHY — €CTPa IOy .

3acTrocyBaHHS BIANOBIAHOI Tepamii 3 IMYHOMOAYIIOIOYHMH BJIACTHBOCTSIMU JJO3BOJIAJIO
3HM3UTH HEOE3MeuHO MiaBUIIeHNN piBeHb NK-IIMTOTOKCHYHOCTI y *KIHOK OCHOBHOI Tpymu (Ttadm. 1).
Tak, depe3 micsup micis nodatky jikyBanas NK mizuc 1:10 3uusuBcs 3 24 [15; 30] no 17 [13; 21]
(p<0,05), mo Oyn0 DOCTOBIpHO HIDKYE BiAHOCHO Tpymu mopiBHsHHA 21 [16; 30] (p<0,05) i He
BIJIPI3HSJIOCH BiJl 3HaYeHb KOHTPOJIbHOI Tpymu. Taka » OUHaMika crocTepiraiach i AJsl 1HIIOTO
nmokazHuka - NK misucy 1:20. Y XiHOK TpynmHu TOpIBHSHHS HE BiIMIYEHO CYTTEBO 3HIKCHHS
BIJIIOBIIHAX TIOKA3HUKIB, SKI 3aJIMIIWINCh JOCTOBIPHO BHIIMMH BiJIHOCHO TOKAa3HHKIB >KIHOK
KOHTPOJBHOI TpyNH, IO CTBOPIOE HECHPUATIMBI YMOBH JUII PO3BUTKY BAariTHOCTI 1 CIIpHSE
BUHUKHEHHIO TUIAIICHTAPHOT HEJIOCTATHOCTI.

Tabmums 1. [lokazanku NK-TIUTOTOKCHYHOCTI JKiHOK MICIIS IEPEHECEHOT0 TPUITY B IUHAMIIT
BariTHOCTI 3aJIEKHO BiJ TakTHKH ii Begenns, Med [LQ; UQ]

I'pyna obcresxeHnx

[ToxazHuk OcHoBHa rpymna, ['pyna nopiBHsHHS,
NK-1uToTOK- n =40 n=40 Kontponsha
cmanocti, % 12-14 18-20 12-14 18-20 e
THKHIB THKHIB THKHIB THKHIB
- 24 * 1780 22 * 21% 16
NK misuc 1:10 [15; 30] [13; 21] [16; 28] [16: 30] [14; 22]
- 31* 23 #\ 33* 30* 24
NK misuc 1:20 [26; 38] [20; 29] [26: 39] [24: 37] [21; 30]

[Tpumitku: * - pi3HUIT TOCTOBIpPHA MIOA0 MOKAa3HUKA JKIHOK KOHTpOJbHOI rpymu (p<0,05).
# - pi3HUII TOCTOBIpHA MIOA0 MOKAa3HUKA JKIHOK TPYITH MOPIBHAHHS Y BiAmoBigHOMY TepMiHi (p<0,05);
\ - pi3HUIA JOCTOBIPHA I0JI0 TIOKAa3HHUKA IIi€] 3K TPYNH y TepMiHi BariTHOCTI 12-14 TmxHiB (p<0,05).

Ha T pexoMeHI0BaHOTO BeICHHS BariTHOCTI BAAJOCS 30aNaHCYBaTH IMUTOKIHOBUH TPOQiib
BariTHUX OCHOBHOI Ipyn (TabJ. 2), CyTTEBO 3HU3UJIACH KOHIIEHTPAIlIS B KPOBI MEPEBaYKHOT OLIBIIOCTI
npo3ananbaux nutokinis (IJI-1, UJI-2, 1JI-6, ®HII) mo npu gesikoMy MiABHINEHHI MPOTH3aNalLHOTO
utokiny LJI-10 cyrreBo mokpamuio criBBigHomenns JI-1/1J1-1, ske 3au3miocs 3 1,36 [1,12; 2,51]
1o 0,82 [0,42; 1,16] (p<0,05) i He BiApi3HSIIOCH Bij CHiBBITHOLIEHHS y BariTHUX KOHTPOJBHOI IPYyIN
0,93 [0,57; 1,12] (p>0,05). Y »kiHOK Tpymd MOpPIBHSHHSA HE CIOCTEPIraioCh CYTTEBUX 3MiH
LUTOKIHOBOTO MPOGiIIO, SIKMH XapaKTepU3yBaBCs MPO3alaJbHIM AUCOATAHCOM.

3acrocyBaHHs B Tepamii mpenapatiB BiTamiHy D 103BONMIIO CYyTTEBO 3HU3UTH YaCTKY >KiHOK
OCHOBHOT TPYIIH 3 HEONTUMAILHIUMH PIBHSIMH I[bOTO BiTaminy 3 87,5 % 1o 37,5 % (p<0,05), npuaomy
y BUMNaKkax ae(pIIUTHUX CTaHIB BIAJOCHh JIOBECTH PiBeHb BiTaMiHy D B KpoBi 10 ONTHMajabHOIO abo
CyOONTUMAaIBHOr0. Y Ipymi MOPIBHSIHHS YacTKa IHOK 3 CyOONTHUMaibHUM a0o0 AeiluTHUM piBHEM
Bitaminy D 3amummnacek Ha piBHI Bumomy 3a 80 %, 110 Maiibke B 2 pas3u MEepeBUIIyBaJIO BiIIOBIIHY
YaCTKY JKIHOK KOHTpOJIbHOI rpynu — 44,0 % (p<0,05).

Y KiHOK OCHOBHOI TpynM Ha TJIi PEKOMEHJOBAaHOI Tepamii BiAMIYEHO 3HHMKEHHS
MPOTPOMOOTHYHOI HAIPABIEHOCTI CTaHy CHUCTeMH TemocTa3y (Tabm. 6.4). Ha Tmi mocroBipHOrO
3POCTAaHHS KIJIBKOCTI TPOMOOIIUTIB BIAMIUEHO 3HMIKEHHS X arperariiiHoi akTUBHOCTI 3 63,6 [52,1;
77,3] mo 51,2 [44,5; 61,11 % (p<0,05). Ha rtakwmii >xe HampsMOK 3MiH BKa3y€ 3HIKCHHS PiBHS
¢iopunoreny tTa POMK-tecty mpu momomxenHi AUTY Ta 3umwxkenHs D-mumepy 3 312,2 [296,4;
329,7] no 214,5 [198,2; 244,2] ur/ma (p<0,05).
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Tabmuus 2. [loka3HWKM LUTOKIHOBOTO MPOQUII0 JKIHOK TMIiCNs TMEPEeHECeHOro TPHIy B
JMMHAMIII BariTHOCTI 3aJIeKHO BiJ TaKTUKH ii BemeHHs, Med [LQ; UQ]

I'pymna obOcrexeHnx
IToka3HUK, OCHO; }ia4r6pyna, T'pyna rIIT Spjr%HﬂHHﬂ’ KontposnbHa
/v 12-14 18-20 12-14 18-20 i
TH)KHIB TH)KHIB TH)KHIB TH)KHIB B
1JI-1 8,0* 5,64/ 8,2* 7,6* 44
[5,4; 9,3] [4,0; 6,7] [5,5; 9,6] [5,0; 9,0] [3,7; 4,8]
DI-2 11,8 7,147 11,7 10,4 7,4
[6,3; 12,9] [6,0; 8,9] [6,0; 12,6] [5,6;11,8] [6,5; 8,2]
L6 9,5* 6,5#" 9,8* 8,8* 6,1
[6,2; 12,3] [4,3; 7,2] [6,3;11,2] [5,9; 10,0] [4,8; 6,7]
1J1-8 74,4 * 68,2 * 77,1* 70,3 * 53,4
[52,1; 90,3] [52,1; 90,3] [50,3; 87,5] [50,0; 85,2] [42,1; 58,4]
OHII 9,7* 7,50 9,9* 9,0* 6,2
[6,1; 12,8] [5,8; 9,3] [6,3; 13,4] [6,0; 11,2] [54;71]
1JI-10 6,9 7,4 6,7 6,5 53
[3,5; 8,4] [3,5; 8,4] [4,0; 9,3] [4,1; 9,5] [4,8; 7,2]
1-1/ 1,36 * 0,82 #° 1,34 * 1,25* 0,93
1JI-10 [1,12; 2,51] [0,42; 1,16] [1,14; 2,27] [0,96; 2,06] [0,57; 1,12]

[MpumiTku: * - pi3HUIT TOCTOBIpHA MIOAO MOKAa3HUKA KIHOK KOHTpOJbHOI rpymu (p<0,05).
# - pI3HUIIA TOCTOBIpHA MIOAO MOKA3HUKA JKIHOK TPYITH MOPIBHAHHS Y BiAmoBigHOMY TepMiHi (p<0,05);
\ - pi3HUIA OCTOBIpHA I0JI0 TIOKAa3HUKA IIi€1 3K TPYNH y TepMiHi BariTHOCTI 12-14 TmxHiB (p<0,05).

3umwkeHHs Gakropy Bimreopanara 3 1,54 [1,38; 1,74] mo 0,92 [0,68; 1,08] MO/mia (p<0,05)
CBIZIYUTH PO TOKpaIeHHs1 QYHKIIIi €HI0TENi0, 0 B CBOIO YEPTy CTBOPIOE OiIBII CIIPUATINBI YMOBH
JUIsL PO3BUTKY 1 (DYHKI[IOHYBaHHs (eTo-IUIaleHTapHOro Komiuiekcy. CyTTEBMX IOKpAIICHb CTaHy
CHUCTEMH TeMOCTa3y y BariTHUX TPYIY HOPIBHSHHS HE BiMi4aJoCh.

3acTocyBaHHS PEKOMEHJIOBAHOI TAKTUKW BEJCHHS BariTHUX MICHS TPHITY, MEPEHECEHOTO Y
paHHI TEPMIHHM BariTHOCTI JIO3BOJIMJIO 3HU3UTH YacTOTY BHHHMKHEHHS IJIallEHTApHOI HEJOCTAaTHOCTI
Maibke y 2 pasu, nposiBu sikoi giaraoctoBano y 13 (35,0 %) >xiHOK OCHOBHOI TpymH mpotu 25 (62,5 %)
narieHTok rpynu nopisusHHAS (p<0,05).

CTBOpeHHsI OUTBII CIPUATIMBHX YMOB PO3BHUTKY T'eCTAaI[IfHOTO IMpOIecy MPH 3aCTOCYyBaHHI
PEKOMEHIOBaHOI Teparii BimoOpa3uiaoch i y 3HWKEHHI YaCTOTH YCKJIAJHEHb BariTHOCTI, SKa HE
BiJIpi3HSUIACh 3a BIiJNOBIMHUMH TOKa3HUKAMH >KIHOK KOHTPOJBHOI Tpymu (Tabm. 3), Tomi sK Yy
MAIiEHTOK TPYITH MTOPIBHSIHHS CIIOCTEPIraBcsl CyTTEBO ITiIBUINEHUI PiBeHb MTOKA3HUKIB.

Tabmuus 3. IlepeGir BariTHOCTI KIHOK Micisl MEPEHECEHOr0 TPHITy B DPaHHIX TepMiHaX
BariTHOCTI 3aJI€KHO BiJ TAKTUKM il BeICHHSA

['pyna obcrexxeHnx

OcHoOBHa IpyIa, I'pyma KonTpoarHa
Hoxasnui n= 45) g HOpiBHSIII?I{IH, n =40 rpynal,)n =50

abc.u. % abc.u. % abc.u. %
3arpo3sa nepe4acHUX IMOJIOTIB 4 10,0# 11 27,5* 3 6,0
Juctpec miona 7 17,5# 17 42 5* 4 8,0
3PI1 4 10,0# 15 37,5* 2 4,0
[Ipeexnamrcis 3 7,5# 10 25,0* 2 4,0
- momipHa 3 1,5# 9 22 5* 2 4,0

- TSDKKA - - 2 5,0 - -
Manosois 1 2,5 3 7,5 1 2,0
Bararosommasa 2 5,0 5 12,5 2 4.0

[IpumiTku: * - pi3HUI TOCTOBIpHA MO0 MOKa3HUKA KIHOK KOHTPOJIbHOI rpym (p<0,05);
# - pi3HUII JOCTOBIpPHA IIOJI0 MOKA3HMKA JKIHOK Ipynu nmopiBHAHHS (p<0,05).
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Tak, 3arpo3a mepemyacHux monoriB BigmiueHa y 10,0 % ta 6,0 % >KiHOK OCHOBHOI Ta
KOHTPOJIbHOI rpynu mipotu 27,5 % manientok rpymu nopiBHIHHSA (p<<0,05). [lopymieHns crany miona
B OCHOBHI IpyIi y BUIIAAL Horo auctpecy abo 3aTpUMKH PO3BUTKY BiamiueHi y 17,5 % npotu 42,5
% y rpymi nopiBasHHs (p<0,05) Ta 10,0 % npotu 37,5 % (p<0,05) BimnosigHo. JocToBipHO HKXKYA
TakoX dYactoTa mpeeknamncii (7,5 % mnporu 25,0 % Bignosimno, p<0,05), BuUmaakiB TKKOT
MIpeeKIIaMIICii He CIIOCTEPITraioch.

Hwxdoro Oyna i yactora nmopyuieHb B mosorax. [lepemyacui mosoru BinOymuce y 2 (5,0 %)
JKIHOK OCHOBHOI rpymu npotu 7 (17,5 %) xinok rpynu nopiBasHHS (p<0,05). Binem HiX y 2 pasu
3HM3UIIACH YacTOTa AUCTpecy mioja B monorax (15,0 % mpotu 37,5 % siamosigao (p<0,05).

Binbim cipusTinBi yMOBH ISl PO3BHUTKY IIJI0Ja TIPH BariTHOCTI, BEACHHS KO 3/T1HCHIOBAJIOCH
3TiIHO HAIIMX PEKOMEHJAIii, CHOPHSUTM KpalioMy CTaHy IuloJa i HoBoHapoikeHoro. Tak, 2/3
HOBOHAPOPKEHUX Hapoamiochk 0e3 acikcii (75,0 % mpotu 54,4 % y rpymi nopisasaH, p<0,05).

Sk BugHO 3 HaHWX TabnwIi 4, CYTTEBO HMKYOIO B OCHOBHIHM Tpymi OyIia yacTKa HEJJOHOIICHUX
(5,0 % nporu 17,5 % HOBOHapomKeHUX Tpynu nopiBHsHH, p<0,05) Ta miteii 3 rinotpodieto (5,0 %
npotd 17,5 % BigmosigHo, p<0,05). Binem cropustauBuM OyB 1 mepedir mepiogy paHHBOI
HEOHaTaJbHOI ajamnTamii: #oro mopymeHHs BinMmiTwiM auime y 17,5 % HOBOHapOIKEHUX OCHOBHOI
rpynu npotu 42,5 % niteit rpynu nopiBHsHHEA (p<<0,05). 3Beprac Ha cebe yBary HalOUIbII CyTTEBE
3HW)KEHHS y 3,3 pa3y 4acTOTH HEBPOJOTIYHHX MOPYUICHb BiTHOCHO Ipynu mopiBHSAHHA (7,5 % mpotu
25,0 %, p<0,05), mo Moxxe OyTH OB’ s13aHO SK 31 3MEHIIIEHHM TiTOKCHCHOTO BIIUBY, TaK i 3HIKEHHIM
HeraTuBHOI Aii rinepiMyHHOI BimmoBimi (HagMmipHa NK-IIMTOTOKCHYHICTH Ta 3aJIMIIKOBHI BIUIHB
UTOKiHOBOTO TOpMY) Ha popmyBannsa LIHC mioxa.

Tabmut 4. CTaH HOBOHAPODKEHUX Ta YCKIIAJIHEHHS Mepioy paHHbOI HEOHATAIBHOT afanTarii
YKIHOK TICIIsl IEPEHECEHOT0 TPHITY B PaHHIX TePMiHAX BariTHOCTI 3aJIeKHO BiJl TAKTHKH il BeJICHHS

I'pyna obcTeskeHuX

OcHoBHa rpyna, I'pyna Kontponbua

Ioxaznuk n =68 MOPiBHSHHS, rpyna,

n=>52 n=>50
abc.y. % abc.u. % abc.u. %
Henonomenicts 2 5,0# 7 17,5* 1 2,0
linorpodis 2 5,0# 8 20,0* 3 6,0
Brpara macu tina Oinbire 10% 2 5,0# 7 17,5* 1 2,0
[lopymenHs nepiony aganTartii: 7 17,5# 17 42,5* 4 8,0
- CHP; 3 7,5 6 15,0* 1 2,0
- HEBPOJIOTIYHI MOPYIICHHS; 3 7,5# 10 25,0* 3 6,0
- TINOTNKeMiYHUI CHHAPOM; 1 2,5 3 7,5 1 2,0
- TacTPOIHTECTIHAILHUIN CHHAPOM; 4 10,0 9 22 5* 3 6,0
- SKOBTSHMILA, 3 7,5# 8 20,0* 1 8,0
- reMoparidyHui CHHIPOM 2 50 4 10,0* 1 2,0

IIpumiTku: * - pi3HUI TOCTOBIPHA 00 MTOKA3HUKA AiTeH KOHTPOIbHOI rpynu (p<0,05).
# - pi3HUIA JOCTOBIpHA 11010 MOKAa3HHUKA AiTeld rpynu nopiBHAHHA (p<0,05).

BucHoBku. Otpumani pe3yjibTaTH KOMIUIGKCHHX JOCJIPKEHb TOMEOCTa3y HallieHToK
TPUMECTPi BariTHOCTI MiCJs MEPEHECEHOT0 HEIIOJABHO T'PUIy CTBOPWIM TEOPETHYHE HIiAIPYHTS IS
ONnTUMi3alii TAaKTUKH BEAECHHs BariTHOCTI Y TaKUX MAIi€HTOK HIJISXOM 3aCTOCYBAaHHS NATOT€HETHYHO
0OrpyHTOBaHOTO KOMIUIEKCY JIKYBaIbHO-TTPOPUIAKTHIHUX 3aXO0IiB.

3anponoHOBaHUI KOMIUIEKC BKJIIOYaE B cebe OIHKY (aKTOpiB pPHU3HKY, TPOBEICHHS
JOJATKOBUX OOCTEXEHb, CXEMY CIIOCTEPEKEHHS 3a CTaHOM BariTHOI Ta IUIOAA, 3aXOAM Teparii A
npoQiNIaKTUKN TUTALCHTAPHOI HEJIOCTATHOCTI 1 3HIDKEHHS HETaTHBHOTO BIUIMBY TillepPiMyHHOT
BIJIMOBII (acTipyH, TUMIPUIAMOJ, IPOTeCTareHu, BHYTPIITHBOBEHHUH IMyHOTJI00YTiH, BiTaMiH D).

[IpoBenena mepeBipka €()EKTUBHOCTI 3allPOIIOHOBAHOIO KOMIUIEKCY 3aXO[iB MOKazajia MHoro
TO3UTHUBHUH BIUIMB HAa TOPMOHAIbHY (YHKIiIO TINAEHTH (HOpMasi3alisi piBHS IPOTEeCTEpOHY Ta
€CTpaziony), CTaH iMyHiTeTy (3HMKeHHs NK-ITHTOTOKCHYHOCTI, 30a71aHCYBaHHS IIMTOKIHOBOrO Mpodijito),
yCcyHeHHs ediuuty BitamiHy D Ta 3HIKEHHS MPOKOAry sHiiiHOro MOTEHIIATy CUCTEMH T'eMOCTa3sy.
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CTBOpCHHS CIPHUATIUBUX YMOB JUISi PO3BUTKY T'€CTaI[ifHOTO TPOIECY TO3BOJIWIO 3HU3HUTH
YaCTOTY BUHUKHEHHS TUIallEHTapHOI HeOCTATHOCTI Maibke y 2 pasu 1o 35,0 % mpotu 62,5 %. Ha tii
PEKOMEHIOBAHOT TAKTHUKH BEICHHS BariTHOCTI IMiCTIS TIEPEHECEHOT0 TPHITY CYTTEBO 3HU3MUIIACH YACTOTA
YCKJIaAHEHb BAaTiTHOCTI 1 MOJIOTIB, MOPYIIEHb CTAHY IUI0Ja i HOBOHAPOIKEHOTO.

JoBenena BHcOka e(EKTUBHICTh JJO3BOJIIE PEKOMEHAYBAaTH 3alpOTIOHOBAHW KOMILIEKC
JKyBaIbHO-TIPO(ITAKTUIHNX 3aX0/IiB TPY BAaTiTHOCTI IICIISl TPHITY TIEPEHECEHOTO y PaHHIX TEPMiHaX
JUTSL IAPOKOTO 3aCTOCYBAHHS B aKyIIEPCHKUIA MPAKTHIIL.

ABTOpH 3asIBJSIIOTH PO BiACYTHicTH KOH(UIIKTY iHTepeciB.

I'pantn. HaykoBe mocimiKeHHS BUKOHAHO B pamkax H/[P «3nudicenHns wacmomu GenuKux
AKYWepCbKUX CUHOPOMIB NpuU 6AIMHOCMI BUCOKO20 DU3UKY 3 NO3UYIll €0UHO20 2eHe3y WIAXOM
BNPOBAOIHCEHHS NAMOSEHEMUYHO CHPIMOBAHO20 KOMNAEKCY Npo@inakmuky ma JAiKyeauusy, (Ne
Oepoicpeecmpayii 0118U001138, dpinancysanocs MO3 Ykpainu 3a KOIITH JAEPKaBHOTO OrokeTy (3a
oromkerHoto mporpamoro KIIKBK 2301020 «HaykoBa 1 HaykoBO-Te€XHIYHa [isUIBHICTE y cdepi
OXOPOHH 3JI0POB’SD»).
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Results. 91.6% of patients with dentofacial deformities of the maxilla
(ddm) also have TMJ with lateral displacement of the articular heads of
the mandible. Patients without maxillary dentofacial deformities
experience lateral displacement of the articular heads with a frequency
of 8.7% and probable risk of 10.5 (95% CI 2.79-39.8). Patients in
1group (63,16%) experiences asymmetric inclination of the angles of
the right and left upper jaw and occlusal plane around tooth number 6
and 7, 79.94% of patients in the experimental group recorded a
displacement of the mandible <89° dental deformity. There is a
specifically, ramifications of the pathological factors via rotational,
simultaneous, one-sided, and three-level move with a delay in the
horizontal growth of the dental apparatus.
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Introduction. Nearly 60% - 70% of the population is diagnosed with temporomandibular joint
dysfunction (TMJ), one in four seeks help from a specialist. (1) Dysfunction impairs chewing,
swallowing, pronunciation, and increases facial asymmetry (2). The etiology of TMJ is multifaceted,
with the pathology covering biomechanical, neuromuscular, bio-sociological and anatomical factors (3).

While examining the mechanisms of occlusal trauma-myofascial pain syndrome, experimental
models in animals established a relationship between occlusal instability and central pathological
sensitization, and mechanical hyperalgesia of the masticatory muscles. (4) Multifactorial disorder not
only complicates the diagnosis but hinders identification of the underlying etiological factor which
eliminates or reduces the disorder’s impact.
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According to Angle (5, 6, 7), considerable attention is paid to the nature of the interactions of
craniofacial anomalies. Thus, a contributing factor that leads to disorders in the biomechanics of the
masticatory organ is a certain skeletal development of the facial skull. There is a possibility that
certain anatomical and topographic features of the dental-maxillary apparatus affect the symmetry of
the distribution of masticatory weight on the bone structures of the skull.

As a result, traditional solutions often have a temporary effect while rehabilitation remains
incomplete. Well known studies also confirm this, establishing the need for development,
implementation, and rationale behind various unique individualized methodical approaches, the
purpose of which is the long-term validity of results. The impact of the facial skeleton development
and the correlation with TMJ has been insufficiently covered in the scientific community. We rely on
numerous observations of other researchers and the results obtained by us to substantiate a
comprehensive approach to the treatment of patients with musculoskeletal and craniofacial anomalies.

Materials and Methods The sample group consisted of 59 patients, ages 18 to 35. A case
control study design was used. The experimental group included 38 patients; the control group
included 21 patients. The inclusion and exclusion criteria are outlined in Table 1.

Table 1. Inclusion and exclusion criteria

Inclusion Criteria Exclusion criteria
Male and female adults Patients after surgical procedures
Aged 18 - 35 years Patients with neurological dysfunction or fibromyalgia
Patients with condylar lateral History of brain and spinal cord injuries
displacement
Patients with or without the Presence of rheumatoid arthritis

displacement of the articular disk
Written informed consent signed by the | Substance use, abuse, and dependence. Substances
individual included pain relievers, antidepressant medications, oral
contraceptives, muscle relaxers, alcohol, and drugs
Mental disorders

Presence of at least one tooth number 8

Presence of dental restorations

Presence of orthopedic structures

Patients with supra-contacts

Posterior condylar displacement

History of treatment with dental braces

History of treatment with orthodontic plates

Dental Filling of 2 or more lateral teeth in one quadrant
Tooth anomalies

IBM SPSS Statistic Base v.22, a licensed software, was used to evaluate biostatics where
median, standard error of the median, prevalence, incidence, and risk probability were measured to
evaluate correlations between dental deformities and TMJ. Planmeca Romexis Viewer, a licensed
software application, was used to process the TRG in direct projection and to process cone-beam
computed tomography (CT). The following examination methods were used: medical histories,
clinical examination according to RDC/TMD protocol, palpation of associated musculature (muscles
of mastication), identification of supra-contacts via the use of occlusogram, Bausch 200- and 100-
microns paper, and 8 micron articulating foil.

Results and Discussion 91.6% of patients with dentofacial deformities of the maxilla (ddm)
also have TMJ with lateral displacement of the articular heads of the mandible. Patients without
maxillary dentofacial deformities experience lateral displacement of the articular heads with a
frequency of 8.7% and probable risk of 10.5 (95% CI 2.79-39.8). The following Table 2 represents the
two sample groups.
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Table 2. Combination of dental deformities with lateral displacement of the articular
heads of the TMJ

With dentofacial Without dentofacial
deformities of the deformities of the Total
maxilla maxilla
With lateral
displacement of the 33(91.6%) 2(8.7%) 35
mandible
Without lateral
displacement of the 3(8.4%) 21(91.3%) 24
mandible
Total 36 23 59

To assess the deformation of the upper jaw on the Cephalometric in direct projection, the
following lines were drawn (reference Figure 1 by Grummons):

T s o R
|

|

Fig. 1.

MSR - midsagittal reference line

rJ —maxillary tuberosity crossing zygomatical buttress right side
13- maxillary tuberosity crossing zygomatical buttress left side
r7-buccal cusp of tooth number 17

ré- buccal cusp of tooth number 16

I7- buccal cusp of tooth number 27

16- buccal cusp of tooth number 26

Corresponding angles and lengths from each point to the midsagittal reference line:
(rJ-MSR)°, (1J-MSR)°, (r7-MSR)°, (r6-MSR)?°, (17-MSR)°, (16-MSR)°

L(rJ-MSR), L(IJ-MSR), L(r7-MSR), L(r6-MSR), L(I7-MSR), L(I6-MSR)

Lengths between two points:

L(r7-rJ), L(r6-rJ), L(17-13), L(16-1J)
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The experimental group was divided into subgroups based on the angles rJ-MSR, 1J-MSR, r7-
MSR, r6-MSR, 17-MSR, 16-MSR and lateral displacement of the TMJ joint heads (reference Table 3).
The variance of angles + 1 ° is accepted as norm.

Table 3. Comparison of Cephalometric indicators with displacement of articular heads

Lateral displacement of

H 0,
Subgroup Indicators Abs % the articular heads
L rJ-MSR, r7-MSR, r6-MSR <89°+ 21 | 5526 Offset <89°
1J-MSR, I7-MSR, 16-MSR>91° 3 7.9 Offset >91°

rJ-MSR, r7-MSR, r6-MSR 89°-90°+

I-MSR, [7-MSR, I6-MSR MSR 89°-90° | 2 5.26 Dextral

rJ-MSR, J-MSR 89°-90°+
3 r’-MSR, r6-MSR <89°/>91°+ 5 13.16 Offset <89°
I7-MSR, 16-MSR <89°/>91°

rJ-MSR, IJ-MSR <89°/>91°+
4 r’-MSR, r6-MSR >91°/<89+ 4 10.52 Offset <89°
I7-MSR, 16-MSR >91°/<89

rJ-MSR, r7-MSR, r6-MSR 89°-90°+
1J-MSR, I17-MSR, 16-MSR MSR 89°-90°

Grand Total 38

3 7.9 Absent

Out of 30 subjects, 78.94% recorded a displacement of the mandible <89° maxillofacial
deformation relative to the MSR line, with 9 individuals recorded 23.68% displacement of the occlusal
angular inclinations r7 / 17-MSR, r6/ 16-MSR.

The first (1) subgroup consisted of 24 subjects, representing 63.16% of the total number of
patients. In this group the direction of inclination of the upper jaw rJ/ IJ -MSR coincides with the
direction of inclination of the occlusal planes r7/ 17-MSR, r6/ 16-MSR. The second (2) subgroup
consisted of 2 people, representing 5.26% of the total number of patients. This group had angles at
89°-90°, but with a visible displacement of the articular heads. The third (3) subgroup consisting of 5
people, or 13.16% of the total number of patients, had angles of inclination of the upper jaw at 89°-
90°, but occlusive angles at <89°/>91°. The fourth (4) subgroup, consisting of 4 people, or 10.52% of
the total number of patients, experienced an inclination of the upper jaw and occlusal planes in
opposite directions. Finally, the fifth (5) subgroup, consisting of 3 patients, or 7.9% of the total
number of patients, had corresponding angles at 89°-90°, but experienced myofascial pain.

The following was recorded while processing statistical data of the control and experimental
groups:

1. (’I-MSR)° — (II-MSR)°; (r7-MSR)°— (I7-MSR)°; (r6-MSR)°— (I6-MSR)°; L(r7-rJ) — L(I7-
1J) revealed statistical difference of p<0.01 using Dunnett’s test

2. L(r)-MSR) — L(IJ-MSR); L(r6-MSR) — L(I6-MSR); L(r6-rJ) — L(16-1J) no statistically
significant difference was found

3. L(r7-MSR) — L(I7-MSR) revealed statistical difference of p<0.05 using Dunnett’s test

To confirm the results, we examined Cephalometric data in direct projection for both control
and comparison groups (reference Table 4). As a result, based on the biostatic analysis of parametric
and nonparametric indicators from the two groups, we found differences between the average
indicators that suggest the asymmetry of length and angles in the development of the dental apparatus
in the experimental group.
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Table 4. Comparative characteristics of Cephalometric indicators

(rJ-MSR)° — (1J-MSR)°
Stand Stand .
Group Qty Avg Dev Error Min | Max L(95%CI) R(95%CI)
Experimental | 38 2.01 1.63 0.26 0.1 7.1 1.47 2.55
Control Qty | Median 1Q rQ Min | Max L(95%CI) R(95%CI)
21 1.4 0.7 2.6 0.25| 3.8 0.7 2.6
(r7-MSR)°— (I7-MSR)°
Stand Stand .
Qty Avg Dev Error Min | Max L(95%CI) R(95%CI)
Experimental | 38 3.67 2.503 0.4 0 |11.64 2.85 4.49
Control 21 0.63 0.49 0.1 0 1.65 0.41 0.86
(r6-MSR)°— (I16-MSR)°
Experimental | 38 3.39 2.53 0.41 0.01 | 11.04 2.561 4,22
Control 21 0.76 0.5 0.11 0.1 | 1.73 0.53 0.99
L(r7-MSR)- L(I7-MSR)
Experimental | 38 2.689 2.081 0.33 0.1 7.4 2 3.3
Control 21 1.72 0.91 0.2 0.1 3.1 1.3 2.1
L(r7-rd) — L(17-1)
Experimental | 38 1.74 1.24 0.2 01| 53 13 2.1
Control Qty | Median 1Q maQ Min | Max | L(95%CI) | R(95%CI)
21 0.6 0.4 0.8 0.1 2 0.4 0.8

When performing a correlation analysis between (rJ-MSR)°, (1J-MSR)°, (r7-MSR)°, (r6-MSR)°,
(I7-MSR)°, (16-MSR)°,L(rJ-MSR), L(1J-MSR), L(r7-MSR), L(r6-MSR), L(17-MSR), L(16-MSR), L(r7-rJ),
L(r6-rJ), L(17-13), L(16-1J) of the control and experimental groups, the following was found:

1. The emergence of new correlations in the experimental group (in contrast to the control group),
which reflects the asymmetric interaction in the nature of growth and development of the upper jaw:
negative, strong in the degree of correlation (r = -0.956) between (rJ-MSR)° and (1J-MSR)°; weak,
negative relationship (r = -0.3) between (rJ-MSR)° and L (r7-MSR); weak, negative relationship (r = -0.3)
between (rJ-MSR)° and L (r6-MSR); moderate, negative relationship (r = -0.6) between (rJ-MSR)° and (16-
MSR)°; moderate, positive relationship (r = 0.62) between (r7-MSR)° and (rJ-MSR)°; positive, strong
correlation (r = 0.86) between (r7-MSR)° and (r6-MSR)°; moderate, negative relationship (r = -0.6)
between (r7-MSR)° and (1J-MSR)°; negative, strong correlation (r = -0.92) between (r7-MSR)° and (17-
MSR)°; negative, strong correlation (r = -0.88) between (r7-MSR)° and (16-MSR)°; negative, strong
correlation (r = -0.88) between (I7-MSR)° and (r6-MSR)°; medium, positive relationship (r = 0.58)
between (17-MSR)° and (1J-MSR)°; positive, strong correlation (r = 0.91) between (17-MSR)° and (16-
MSR)°. This data indicates developmental disorders of the upper jaw, the influence of pathological factors
on the monolithic structure of the upper jaw via rotational action around the axis.

2. A strong positive correlation was maintained in both the experimental (r = 0.73) and control
group (r = 0.91) between L (rJ-MSR) and L (r7-MSR); a strong, positive in the control (r = 0.83), medium
degree in the experimental group (r = 0.67) correlation between L (rJ-MSR) and L (r6-MSR); the average
degree of positive correlation in both the control (r = 0.47) and in the experimental group (r = 0.54)
between (rJ-MSR)° and (r6-MSR)°; moderate, positive in the control (r = 0.56), weak in the experimental
group (r = 0.32) correlation between L (rJ-MSR) and L (16-1J); strong degree, positive in the control (r =
0.795), weak degree in the experimental group (r = 0.37) correlation between L (rJ-MSR) and L (r7-rJ); the
average degree of positive correlation in both the control (r = 0.67) and in the experimental group (r = 0.48)
between L (rJ-MSR) and L (r6-rJ). The obtained results indicate the preservation of proportional, unilateral,
consistent horizontal growth and inclination at the level of the upper jaw-occlusal plane around tooth
number 6 and 7. Therefore, (rJ / IJ -MSR) and (r7 / I7-MSR, r6 / 16-MSR) develop in length and change
angle simultaneously in both control and experimental groups.

3. In the experimental group, there was a positive, moderate correlation (r = 0.55) between L (rJ-
MSR) and L (IJ-MSR); medium correlation (r = 0.64) between L (rJ-MSR) and L (I17-MSR); medium
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correlation (r = 0.61) between L (rJ-MSR) and L (I16-MSR). This data indicates the symmetrical growth of
the right and left parts of the upper jaw, something that is absent in the experimental group.

Conclusions.

1. Among the total sample of 59 patients, the probable risk of developing lateral
displacement of the articular heads in maxillary deformities is 10.5 (95% CI 2.79-39.8) with a
frequency of 91.6%. This indicates a close relationship between dentoalveolar deformities and TMJ,
in contrast to persons without dentofacial deformities of the maxilla, but with a lateral displacement
of the articular heads of 8.7%.

2. Among the five clinical subgroups, depending on the dental deformity and displacement of
the articular heads of the mandible, the largest is the first group (representing 63.16% of the patients).
This group experiences asymmetric inclination of the angles of the right and left upper jaw and
occlusal plane around tooth number 6 and 7.

3. 79.94% of patients in the experimental group recorded a displacement of the mandible <89
° dental deformity, which may be the primary method to diagnose TMJ.

4. After conducting a correlation analysis between the experimental and control groups, we
found the following in the experimental group:

o New correlations, specifically, the asymmetric degree arrangement between the right and
left parts of the upper jaw, around tooth number 6 and 7. This indicates the influence of pathological
factors on the monolithic structure of the upper jaw via rotational action around the axis

o As the length of the right and left part of the upper jaw increases, the length to tooth
number 6 and 7 also increases. This suggests bilateral symmetrical growth at 3 levels — the length of
the upper jaw and length to tooth number 7 and 6. Contrary to the experimental group, control group
experienced parallel lengthening of both right and left parts of the upper jaw and length to tooth
number 6 and 7. As such, this may indicate a delay in the horizontal growth of a separate part of the
upper jaw under the influence of pathological factors

e As both groups experienced positive correlations between the height from tooth number 6
and 7 to the chin buttress and the width of the upper jaw on the right and left, this may indicate the
uniformity of the vertical growth

o Finally, the experimental group revealed certain patterns: as the angle of inclination of the
right part of the upper jaw increases, so does the angle to tooth number 6 and 7, while their distance to
the midsagittal reference line decreases. This indicates concurrent effect of the pathological factor on
both the upper jaw and the occlusal plane

The research aimed to find new etiological factors impacting the formation of TMJ, recorded
growth and developmental disorders of the facial skull in the experimental group. Specifically,
ramifications of the pathological factors via rotational, simultaneous, one-sided, and three-level move
with a delay in the horizontal growth of the dental apparatus.
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AKTyanbHOCTh. TeMa MEUKPOOHOIICHO3a YPOTEHUTAIBHOTO TPAKTa BCETAa UMEIA KITMHUYECKYTO
3HAYMMOCTh, U CUUTAETCS aKTYalIbHbIM KaK B aKYIIEPCTBE W TUHEKOJOTWH, TaK M B KIMHHUYECKOU
MUKpoOUonoruy. Benp HadalnbHBIM STAllOM MPOMCXOXICHHUS W Pa3BUTHUS PA3IMYHBIX 3a00JICBaHUIA
YPOTr€HUTAIILHOIO TpaKTa y JKEHINWH SIBJSCTCS HM3MEHEHHE MHKPOOHMOIIEHO3a B KOJIMYECTBCHHOM W
Ka4eCTBEHHOM OTHOIICHUH. MUKpPOOHOIIEHO3 T€HUTAJIBHOTO TpaKTa >KCHIIMH SIBJISCTCA CJIOMXHOMN
CHUCTEMOH, B COCTaB KOTOPOW BXOISIT MHUKPOOPIaHWU3MBbI MPAKTHYECKH BCEX TAKCOHOB, BBIMOIHSOIIUE
BaXHbIe crnenupuieckue (QyHKIMHU B HOpMe W marosiorud. HopmanbHOe (DYHKIIMOHHPOBAaHHE 3TOM
CUCTEMBI O0ECIIEeYNBACTCS B3aUMOJICHCTBHEM MEXIY MHKPOOPTraHM3MaMH, KOTOpPEIE IMOJICPKUBAIOT
(hU3NOIOrNIecKOe PaBHOBECHE B TEHUTAIBHOM TPAKTE M MPEAOTBPAINAIOT PA3IMYHbIC aTOJOTHUECKHIE
nporeccsr [23,18,8]. HopmansHas Mukpoduiopa, SBISSACH TIaBHEIM HHANKATOPOM COCTOSIHHS YKEHCKHX
TIOJIOBBIX ITyTEH, MOJDKHA paccMaTpuBaThes Oosiee mmpe. Bemb, KOMMYECTBEHHBIH M KadeCTBEHHBIN
coctaB HOpMO(DJIOPHI TEHUTAIILHOIO TPaKTa PEryJIMPYETCS HMMYHHOH CHCTEMOM BarMHAJIbHOW CTEHKH,
KOTOpasi W3MEHSETCS TIpU aHTHOMOTHUKOTEpaniH, JUCOaKTepruo3e KUIICYHHKA, WH(EKIMOHHO-
BOCTMAJIMTENLHBIX 3a001eBaHusAX opranoB Masoro tasa u JKKT, ap. [9].

Brnaranuime w mieiika MaTKM — €IMHAs KOCHCTEMa, aHATOMUYECKOE CTPOCHHE U (DYHKITUH
KOTOPOU TOJIPKUBAIOT HOPMAJIBHBI OHOIIEHO3 ¥ 3alIUINA0T OT BHEAPEHHS MATOTeHHBIN MUKPODIOpHI
[16]. O6beM BarvHaJIBHBIX BBIIEIEHHM, HE BBHI3BIBAIOIINH AUCKOM(OpPTa y JKEHIIMH, COCTABIIAET 2-3 MII,
pH BaruHasbHO# cpemsl Kosaebiercs B npenenax 3,8-4,5 [12]. TIpu 3ToM, MHOTMMH aBTOPaMH IOKa3aHa
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KII0YeBas pOJib BarWHAIBHOM MHKPOQIIOpEl B NPEJOTBPALICHUH Pa3IHYHBIX YPOTCHUTAIBHBIX
3a00JI€BaHMiA, B YMCIIO KOTOPBIX BXOANT OaKTepUabHBIA BarMHO3, TPUOKOBBIE MH(EKIMK, 3a00IeBaHus,
nepeatoIecs MoJIOBBIM yTeM, HH(EKIMK MOYEIoJoOBOro Tpakrta, a takke BUY undexunu [20]. B
HOpPME MHKPOOHMOIICHO3 TE€HHTAIBHOTO TPAaKTa COCTOMT M3 AYTOXTOHHBIX M aJIOXTOHHBIX
MHKpOOpraHn3MoB. OOIiee KOJIMYECTBO MHKPOOPTaHM3MOB B BariMHAIGHOM OTJEISEMOM 3J0POBOM
KEHILMHBI PENPOIYKTHBHOrO Bo3pacta coctasisier 10°-10° Ig KOE/ml u cocrout u3 40 sunos [13]. Tpu
5TOM Ha JIOMI0 a’poOHBIX GakTepuii mpuxoaurcs He 6onee 10°8-107 Iy KOE/mI, Torga kxak komuuecTso
anaspoboB cocrapmster 10° — 105 KOE/ml. cpemu BumoB HamGONblLIEe KOJIMYECTBO MPUXOIUTCS:
nmakToOakTepuy, OndumoOaKTepuy, TENTOKOKKH, IMENTOCTPENITOKOKKH, OaKTePOHWIBI, SIHICpPMaIbHbIC
CTPENITOKOKKH, udTepons! u ap. Pexxe BcTpedaroTest rapAeHeIUIbl, MOOWITYHKYC 1 MUKOTIIa3MBI.

[Tpy maToONOTrMYECKNX MPOLECccax TeHUTABHOTO TPAKTa B HOPMATBHOW MUKPO(IIOpE MPOHCXOAUT
W3MEHEHMS: TMPU 3TOM KOHIEHTpalus JakTo W OndumoOdakTepuii CHIDKAETCs, B pe3yibrare MpU
TIOBBIILICHNH OajlaHca OCTANBHBIX MHUKpoopranm3zmoB Oosee yem B 1000 pa3 HaOmiomaercsi CHIKEHHE
€CTECTBCHHOM 3aIMTHON (yHKIMH Biarammiia [6]. CoBpeMeHHbIC aBTOPBI K YHCITY YCIOBHO-IATOTCHHBIX
MHKPOOPTaHU3MOB T'€HHTAIBHOIO TpakTa OTHOCAT — Bacteroides, Fusobacterium, Eubacterium,
Peptostreptococcus u  ap. Y 83% manmeHTOK, CTPafalollUMX HApyLMICHWSIMH MHKPOOHOIIEHO3a
YPOTEHHTAIBHOTO TpaKTa, WMEIOTCS IHUIIEBBIE, MEIMKaMEHTO3HbIE M CMEIIaHHBIC AJUICPTHYECKUe
PEaKIMK, CBUICTEIBCTBYIOIINE O CHW)KCHUH HEKOTOPBIX aJallTUBHBIX MEXaHM3MOB U HANPSHKEHHOCTH B
ummyHHoit cucteme [10]. Kpome Ttoro, Hago NOMHHTH, YTO B MATOreHE3e pa3BUTHUs JUCOMO3a
TEHUTATFHOTO TPaKTa Ba)KHYIO POJIb MIPAIOT HE TOJBKO KOJIMYECTBCHHBIE M KAYECTBEHHBIC M3MEHEHUS
MHUKPO(IIOPBI, HO «IATOJOMMYECKHI MOTEHIMAI» MHUKPOOPraHu3MOB [7]. VIHTepecHbIM cuHMTaeTcsi TOT
(akT, 9T0 MUKpO(IIOpa TCHUTATEHOTO TPAKTA M3MEHSETCS B Pa3HbIC TIEPHOIbI KU3HU JKSHIIMH: B Pa3HbIC
(ha3pl MEHCTPYaIbHOTO MHKJA, BO BpeMs H TIociie OEpeMEHHOCTH, TP abopTax, a TakKe, PH KIMMaKCe
(MeHomay3a y sxeHimH) u ap. [15] Tak, Hanpumep, y HOBOPOXKICHHOH JAEBOYKH BarMHAIbHAS MUKpOdIIopa
noxoxa Ha (UIOpy 370pOBOM JKEHIMHBI, HAUMEHBIIIEE KOIMYECTBO MHUKPOOPTaHM3MOB OIPE/ICIISICTCS B
NepUoJ, MEHCTpyalui. A B TIepruoja OEpeMEHHOCTH 3HAUYCHHUE HOPMAIBHOW MHUKPOQIIOPH TeHUTAIBHOTO
TpaKTa HACTOJIBKO BO3PACTAaET, YTO OT €€ cOCTaBa BO MHOTOM 3aBHCHUT COCTOSHHE MaTepH W IUIOJA, a B
HOCIIETYIOIIEM | 3[J0pPOBbE HOBOPOsK/IeHHOTO. [10 pe3ynbrataM McClea0BaHuid MOCTIEAHHUX JIeT BBISICHEHO
npeobiananue Lactobacillus, Clostridiales, Bacteriodales, Actinomycetales 8 mukpoduiope Biarasmina Bo
BpeMs OepeMEeHHOCTH. JIOMHHUPYIONMMH MPEICTABUTEISIMU BarHHATLHOTO MUKPOOWOIIEHO3a SIBIISIOTCS
Lactobacillus spp., u cocrasmsror 95-98% ot 061mero umcia MUKpooprannsmMoB. Briepsbie B 1892 romy
HEMEIKM THHEKoJor AsbOept JlomepreiiH onmcall BarMHAJIBHBIX —JIAKTOOAKTEPHUH, KOTOPBIX
HOCIIEYIONIEM CTajld HasblBaTh «mHanodku JlomeprneiiHay. JlakroOakTepuu — TpamMIIONOKUTEIBHBIC
aHa’pOOHBIE HE CIIOPOOOPA3yIOIIE MOJIOYHOKHUCIIbIE OakTepun 1 coctouT 6osiee uem 200 Bros [22]. Tlo
pe3yJibTaTaM METOJIOB MICHTH(HUKAIMK YCTAaHOBJIECHO: HanOoJIee YacTo BCTPEYaeMble BH/IbI BATHHAIBHBIX
nakrobakTepuii — L.crispatus, L.iners, L.gasseri, L.jensenii, a MUHOpHbIME KOMITIOHEHTaMH (DUT'YPHPOBAITH
— L.vaginalis, L.fermentum, L.rhamnosus, L.brevis, L.plantarum, L.johnsonii, L.salivarius, L.reuteri [17].
[To MHeHMIO pa3HBIX aBTOpPOB, AoMuHMpoBaHue Lactobacillus mpu OepemenHoCTH BapbHpyeT B
3aBUCHUMOCTH OT STHHYECKOW rpymmbl. Tak, B yacTHOCTH L.Jensenii mpemMyIiecTBEHHO BCTpedaeTcs y
»eHumH Azun 1 KaBkasa, a L.gasseri orcyTcTByeT y adprKaHCKHX sKeHIuH [21].

Bifidobacterium spp., KOTOpBIii CTOUT Ha BTOPOM MECTE IO BBICEBAEMOCTH C KOHLIEHTpAIHEH
10° - 10" KOE/Mn, M 0COGEHHO YBENMYMBAETCA C HACTYIUIEHHEM OEPEMEHHOCTH  SBISIOTCS
AKTUBHBIMH KHCJIOTOINPOAYIIEHTAMH, TEM CaMbIM OHH CIIOCOOHBI BBIpA0ATHIBATh OaKTEPUOIIMHBI
(aHTUMHUKpPOOHBIC areHThbl), JH30IUM M CHHUPTHI, Yy4YacTBYS B TMOJAJCPKaHUH CTaOWILHOCTH
BarMHaJIbHOTO MUKpoOHolieHo3a [2,19].

Konuentpanus Peptostreptococcus spp. me npessimaer 10°—10* KOE/Mn, a wa nomo
Bakreponnam npuxoautcs 10° — 10* KOE/mu. poxokenono6usie rpubdsl poaa Candida spp., seissce
NPEJICTABUTEISIMA TPAH3UTOPHOH MHKPO(DIOPHI, MOTYT IMPHCYTCTBOBAaTH BO BIIATAIHINE 37[0POBBIX
’KEHIIMH B KoHneHTpanusx g0 10* KOE/mn [11].

Cpenu OepeMEHHBIX KEHIIWH 4YacTOTa BBISIBICHHS HOPMATBLHOH MHUKPOQIOPH U AMCOMO3a
BJarajivila BapbuUpyeT B LIMPOKOM aAuanasoHe. Hampumep, 1o pesynbraTaM HCCIEIOBaHUN
HO.M. Yepesosoii (2012) ycraHoBieHo, 4to OepemenHsie B | Tpumectpe 21,4% umenu HOPMOLEHO3,
MPOMEXKYTOUHBIA THUI MHKpOOHOIleHO3a HaOmonanoch y 16%, u y 9,2% Obul BBISBICH
Gaxrepuanbublii BaruHo3 (BB) [1]. YcraHoBieHO, YTO IATOMOIMYECKME COBUTH B BarnHAJIBLHOM
MHKpPOOHOIIEHO3€ TPOUCXOAAT MPH TAKMX CTPECCOBBIX BO3ACHCTBUSX, KaK JICUCHNE aHTHOMOTHKAMHU
(MecTHOE WM CHCTEMHOE), TOPMOHAMH, ITUTOCTATUKAMH, PEHTTCHOTEpamms, OCOOEHHO Ha (oHe
SH/IOKpUHONATHH (B TMEpBYIO odepenb Npu auabeTe), aHEeMUH, BPOXKICHHBIX IMOPOKOB Pa3BHUTHUS
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TIOJIOBBIX OPTaHOB, MPU UCIOJNB30BaHUN KOHTPALICTITHBOB, pH abopTax (MCKYCCTBEHHOE NpEphIBaHKE
OEpEeMEHHOCTH), KOTOPBIC BEIyT K HApYIICHHI0O UMMYHHOTO cTaryca [14].

KacaTenbHO, TOPMOHOB y JKCHIIMH, €CTh JOKa3aTelbCTBA WX BJIHMSHUE HA HOPMAIIbHYIO
MHKpoOQuIOpy, B UYAaCTHOCTH Ha OTHCNBHBIX IpeAcTaBuTenei. Hampumep, npu CHWKEHUH
KOHLIEHTPALMK 3CTPOI€HOB B OPraHU3ME, HapyIIaeTcs mpouecc o0pa3oBaHUs INIMKOTCHA, BIUASA IPU
9TOM Ha KOJIMYECTBEHHBIM M Ka4eCTBEHHBINH cOCTaB JakTo(aopsl Biaranuma. Eme onnum npumepom
nociayXuna (QYHKUUS IPOTECTareHOB CHIDKATh COJCp)KaHHUE CHAJOBOM KHUCIOTHI B  CIH3HU
LEPBUKAIBHOTO KaHajla, B pe3yJbTaTeé 4Yero MOBBIMIACTCS BI3KOCTh LEPBHKAJIBHON CIM3H U
OrPaHUYMBACTCS IIPOXOXK/ICHHE MATOTCHHBIX MHKPOOPTaHU3MOB Yepe3 IepBUKaIbHbIH KaHau [3,4].

O6o0Omass Bce wuHGMOpPMAIMKM, O 03K30- W OHHAO(DAKTOpax BIMAIONIMX HAa W3MCHCHHUE
HOPMOQIIOpHI TEHUTAIBHOTO TPAKTA, AKTyaJbHBIM CUUTAETCS] N3yYCHHUE 3TUX KPUTEPHUH mpH abopTax,
I7ie TIpU SK30T€HHBIX BO3ACHCTBHUAX MPOUCXOJUT BHYTPEHHHE MEPECTPONKH OpraHu3Ma y KCHIIMH
(hepTHIIEHOTO BO3pacTa.

Leas uccaenoBanus. OnpenenuTsb CTPYKTYPHBIH COCTaB MEKPOOHOIICHO32 YPOTEHUTAIBHOTO
TPaKTa y )KEHIUMH (PepTUIBHOro BO3pAcTa A0 U Mocie aDOPTUBHBIX IPOLIECCOB.

Marepuaiabl M Meroabl. B mccrnenoBanne ObUTH BKIIIOUECHBI MALMEHTKH Ha | oM TpuMmectpe
0epeMeHHOCTH, He IMEIOIIME HUKAKUX JIM0O0 %aj100 Ha penpOAyKTUBHBIN TPAKT, C HOPMaJIbHBIM TEYEHHEM
0epeMeHHOCTH, He IPOBOAMBIINE AaHTHOMOTHKOTEPAITHIO M CAHAIIMIO BIIATAIIMIIA BO BpeMsI OEPEMEHHOCTH.
Js uccrenoBanus ObUM c(OPMUPOBAHBI BE TpymIibl: 1-51 rpymma (= 66) — 6epemeHHbIe 10 abopTa, 2-51
rpymma (n= 53) — narmenThl nociie aboprta Ha 5 IeHb. Y 00CIelyeMbIX 00eUX IPYIII aHAIU3bI 3a0Upaji B
JeHb aboprta W Yepe3 5 Hei mocie abopra w3 3 Tovek: HapyxHoe otBepctue yperpbl (Uretra - Ur),
srnarammiie (Vagina - V), nepsukaisusiii kanai (Canalis cervicalis - Cr).

Bakreprnonoruyeckoe uccienoBaHHe MaTepHaia MIPOBOAMIN HA MHUTATEIbHBIX cpenax (UPMBI
HIMEDIA (Uunus). TloceBbl nnkyOuposamu B Tepmoctare (t=37°) B Teuenun 48-72 uacos. Jlis
co3/1aHMs aHAYPOOHBIX ycoBHid uctonb3oBau AnaeroHiGasPak. Maentidukanuo MUKpOOPraHU3MOB
MPOBOJUIHY 10 MOP(OTHHKTOPHAIBHBIM, KyJIbTypallbHBIM 1 OMOXMMHUYECKHM CBOMCTBAM.

Pe3yabTarhbl nceiaenoBanus. [Ipy KOMIIIEKCHOM MHUKPOOHOIOTHYECKOM HCCIIEOBAHUN Y PETPBI
B 00eMX IpyImnax 1o BCTPEYaeMOCTH JOMHUHUPOBAIH MENTOCTPENTOKOKKU - 93% (1-51 rpymma), 84% (2-s
rpynmna); 6akreponabl — 51% u 58%, crpentokokku — 19% u 31%, crapunokokkun — 62% u 47%,
Jpoxokenono0Hbie rpudsl — 12% u 24% cootBeTcTBeHHO. B 1ieiioM HaOmo/anach craOuiibHas KapTHHA
Tpe/ICTABUTENEH MO0 OTHOIIEHWH BCTPEYaeMOCTH M MX KOHIEHTparnuu. Kpome 3Toro, Habmromancs poct
TIpeICTaBUTENEl KOKHOM MUKPO(IIOPBI, ¥ MX KOHLIEHTpamys gocturana 10° B enom B 00eux rpymmax.

B pesymprate wuccrnenoBanuii OepemeHHBIX | Tpumectpe HOpMaibHash Mukpodopa ObLia
obnapyxeHa y 53,8 %, mpoMexyTouHblid THII MUKpodiops! y 8,4 %, OakTepuaibHblil BaruHo3 y 7,8%.
ITociie abopTa 9TH MoKa3aTesi u3MeHITUCh Ha 19,5%, 48,3% u 32,2% cootBetcTBenHO. (Prc. 1)

Mokaszatenu mukpodnopsl [MoKazaTenu muKkpodropbl
Bnaranuuia y bepemerHbix Ha | BNIAranvLLa y XeHLWH nocne
TpumecTpe bepemeHHOCTH abopTa Ha 5 AeHb

® HopmansHasa MuKpoduiopa ® [pomMeKyTOUHBIA TUN = Hopmodnopa = MpomeskyToHHbIA TN
BakTepWanbHbIi BarMHO3 bakTepuansHeli BaruHo3
Puc. 1. Puc.2.

KacarenbHO OTJENBHBIX MPECTaBUTENCH, B 00SUX TPyNIax JOMUHUPOBAIH JIAKTOOAKTEPUU H
oudumodbakrepun. HalOmoganoch 3HAYUTENBEHOE TMOBBINICHHE BCTPEUYAEMOCTH TPEICTABUTEICH
ycioBHoO-ntaToreHHON Mukpoduiopel (YIIM) y wuccnenyembix 2-oif rpymnbel. [Ipu 3ToM, pesko
YBEIUYMBACTCS BCTPEYAEMOCTh OIHUJEPMAILHOIO CTa(QUIIOKOKKA, JPONOKENONOOHBIX TPHOOB,
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E)IHI/IpI/IXI/Iﬁ U MmpoTes. Knubcuenna kax npeaACTaBUTCIIb IMaTOTCHHOM MI/IKpO(bJ'IOpI:I ObllIa BEISBICHA
TOJIBKO Yy UCCJICAYCMBIX 2-0i T PYIIIBL.

KapTWHa BCpe4yaeMoCTH OTAeNbHbIX NpeacTaBuTeneii MUKpodaopsl
B/AranuiLa y Mccneyembix

Kaubecuenna
Npoteir
Oposekenogobyoie rpnbel
KnocTpronv e

Kuweunas nanouka [

30N0TUCTLIM CTAOUNOKOKK |
MM e M bHBIA CTaD M IOKOKK
SHTE P OKOKKM
I O T P T T O KK 1
DU 0 D KT DU e —

NaktobakTepuum

o
wu

10 15 20 25 30 35

2-arpynna M l-arpynna

Puc.3.

Jlo mocneaHuX JeT y4YeHble CUMTANM, YTO ILIEPBUKAIbHBIA KaHall SBIAETCS CTEPUIBLHOU
skocucteMoil. Ho ¢ pasBuTHeM Hayku W TEXHOJOTHM, OMNPEAETIIN BCTPEYAEMOCTh HEKOTOPBIX
Npe/CTaBUTENeH MHUKPOQIIOPHl TEHHTABLHOTO TpakTa, Aaxe YIIM. VYueHble CBA3BIBAIOT 3TO C
WCTIONIb30BaHUEM PA3IMYHOTO BHJA KOHTPAICTITUBHBIX OOBEKTOB, HE COOJIOCHHE JIMYHON TMTHEHBI, a
TaKKe, N3MEHEHHEM 3KOJIOTHH cpeji oOuTaHus. B HaieMm ciiydae epBUKalIbHBINA KaHAN y HCCIIELyEeMBbIX
obenx Tpynm ObUIM 3acelieHbl IENTOCTPENTOKOKKAMH, SHHICPMAJIbHBIMU CTa(DUIOKOKKaMH U
IpoXOKenofo0HbIMU  TpubaMu. YacroTa BCTPEYaEMOCTHM 3THX IPEACTABUTENEH BapbUpOBaja:
[MentoctpenTokokku — 3% y 1-o0ii rpynmbl, 11% y 2-0ii TpynIibl, 3MuaAepMabHBINA cTadhUIOKOKK — 8% 1
14%, npoxcokenionoOHbie TpHOsl — 6% U 15% COOTBETCTBEHHO. JTO MOXHO OOBSICHUTB, C Pa3BUTHEM
cTpecca B XOJI€ 3K30 BMEIIATENbCTB TPH aOOPTHBHBIX TIpOIECCax, a TakKe ¢ W3MEHEHHEM
MHKpPOOHOLIEHO3a FeHUTAIBHOTO TPAKTa B LIEJIOM M BHYTPEHHUX (PAKTOPOB 3aIUTHI OpPraHu3Ma.

3akarouenue. B pesynbraTe BccienoBaHus YCTaHOBIICHO, YTO Y KEHIIMH MOCJIE a0OPTHBHOIO
npoliecca HabMoJaCh HanOoee BhIpaKeHHbIE AUCOMOTHYECKHNE U3MEHEHHUS! KaK BarMHAIBHOM, TaK B
MHUKpo(dIIope YypeTpsl U EPBUKAIBHOTO KaHaja. JTa MUKPOOHOIOTHYecKas: KapTHHA XapaKTepU3yeTcs
CHIDKEHHBIM KOJIMYECTBOM JIaKTOOAKTepuid W OMPHIO0AKTEpHid, a TakKe HAJTMYMEM OINpeelICHHON
acCOIMallii MUKPOOPTaHU3MOB, TakuxX kak Kiuocuerna, [Iporeit, [lentoctpentokokk. JlaHHOE siBJICHUE
NPUBOAMT K pa3BUTHIO OakrepmanbHOoro BarmHoza (BB), u amcOmo3a ocTalmbHBIX HCCIETYEMbIX
9KOCUCTEM. DTO OOBSICHSIETCS CAMUM a0OPTHBHBIM IPOLIECCOM, MOCIIE YETO MPOUCXOJUT TOPMOHATBHBIN
qucOaIaHc, TPH KOTOPBIX PEryssiius 0O0CEMEHEHHOCTH OHOTONA CHIIBHO HM3MEHSETCS M CHIDKAeTCs
KOHIIEHTpAIHs JIAKTOOaKTepHid ¥ OnduaodakTepuid. A, MpoBeIeHNEe aHTHOMOTUKOTEPAITUH Y MTAIIHEHTOK
nocJie abopTra MPUBOJUT K CHIYKCHUIO IMMYHHOTO COCTOSIHUSI OPT'aHU3Ma, M YYAIlIeHHIO BCTPEYaeMOCTH
npeacrasurenieid YIIM.
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A woman's reproductive system is the most dynamic biological object, which is extremely
sensitive to adverse external and internal factors by the emergence of new adaptive reactions, which
acquire the properties of the pathological process under certain conditions [1]. At the same time, many
issues of the pathogenesis of fertility disorders have not been completely studied and remain
controversial. The formation of reproductive health is a long and complex process. A woman's health
and its integral component - reproductive health - are largely determined by the conditions of her
development in the womb, in the neonatal period, childhood and adolescence [2].

The urgency of the problem depends on many components:

» demographic crisis of society;

* low level of formation of reproductive attitudes, reproductive behavior;

» medical factors;

* environmental factors and social components [3].

There are a wide range of medical factors: high frequency of infertility, miscarriage; high level
of chronic pathology in married couples, increase in the incidence of chronic sexually transmitted
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infections; persistence a significant frequency of abortions, which today remains one of the main
methods of birth control and family planning and a factor of irreversible harm to a woman's health;
inflammatory diseases of the female genital organs; increase in the overall incidence of girls (in
particular, diseases of the genitourinary system and menstrual disorders); complications of childbirth,
perinatal pathology and secondary infertility [3].

Among environmental factors and social components, the leading role is played by declining
living standards, increasing stress loads, deteriorating nutritional quality, bad habits, underestimation
of marriage, insufficient and ineffective use of contraceptives, early onset of sexual activity and
related problems, decreasing role of the family in socialization of adolescents and youth [4].
Accordingly, not only the development of informative methods for assessing the state of the
reproductive system, but also the restoration of women’s reproductive function are important and are
becoming increasingly relevant due to the high level of gynecological morbidity in adolescence, which
is dominated by menstrual disorders [5]. The formation of regular menstrual cycle occurs within 6-24
months after menarche. In puberty, all chains of the reproductive system actively adapt to cyclical
functioning, and by the age of 17 a close relationship is established between the parameters of the
ovarian reserve and hormonal levels [6].

The purpose of the study. To provide clinical characteristics of women who had menstrual
dysfunction in puberty, which were based on the study of clinical and anamnestic data, laboratory and
instrumental research methods, analysis of risk factors, clinical course, treatment effectiveness and
dispensary observation.

Materials and methods.

Clinical prospective study was conducted a survey on 280 women of reproductive age. The
main group included 210 women who had menstrual dysfunctions in puberty. According to the nature
of disorders of the main group, there are 3 subgroups: the first group is women with primary
oligomenorrhea and timely average menarche (n = 70); the second one is with late menarche (n = 70);
the third one is a subgroup with pubertal bleeding (n = 70). The control group consisted of 70 women
with the correct rhythm of menstruation in puberty.

A retrospective clinical and anamnestic analysis in the main group of examined women was
conducted to study the risk factors for menstrual dysfunction in puberty, the presence of somatic and
gynecological diseases, the scope of therapeutic measures and their effectiveness. There were analyzed
the data of outpatient cards and medical records of the examined women. A retrospective analysis of
the control group was carried out through questionnaires.

The criteria for inclusion in the main group were women of reproductive age who had
menstrual dysfunctions in puberty:

* primary amenorrhea - the absence of independent menstruation from menarche from 45 days
to 6 months with timely average population menarche;

* late age of menarche from 15 years;

* heavy menstruation in puberty in the form of pubertal bleeding

Exclusion criteria from the main group were overweight, hyperandrogenism (confirmed
clinically and hormonally), the use of hormone therapy during the study, somatic and endocrine
pathology, congenital anomalies and chromosomal disorders, surgical treatment of ovarian cysts in
adolescence, benign (leiomyoma) and malignant neoplasms.

Data on each woman was entered into a specially designed card. Anamnesis was collected
according to the generally accepted scheme. In the first part of the card there was a fixation of
retrospective data on hereditary history, parental health, pregnancy and labor, birth weight, infectious
diseases, clinical and laboratory data, results of examination and treatment in puberty. Particular
attention was paid to the period of formation of menstrual function, age of menarche, duration and
regularity of the menstrual cycle, duration and amount of bleeding, gynecological disease. Analysis of
the nature of menstrual dysfunctions in puberty, the methods of diagnosis, treatment and dispensary
observation and their effectiveness in women of the main group were carried out according to extracts
from the case histories and outpatient cards. The second part included data on social status, anamnesis,
reproductive function, somatic diseases of women and the results of a prospective survey. Reproductive
function, the number of pregnancies and their results also were specified while analyzing.

Transvaginal ultrasound examination was performed on 11-14 days (late proliferative phase)
and on 20-22 days (middle secretory phase) of the menstrual cycle, the measurements were carried out
in real time with an intracavitary transducer with a frequency of 5-9 MHz. They examined the uterine
size, endometrial thickness, the volume of ovarian follicle number and diameter.
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Mathematical and statistical processing of the obtained data was performed with the use of
statistical software package Microsoft Office Excel 2007, "Statistica 6.0". Statistical significance of
the differences was assessed with the use of Student's parametric t-test for independent samples
(M + 6). Differences in all cases were evaluated as statistically significant at p <0.05. The strength of
the correlation between the studied traits was determined by Spearman's correlation criterion.

Results of the study and their discussion. The average age of women of the main group was
22.42 + 0.21 years, in the control one was 22.34 + 0.31 years (from 19 to 32 years). In each of the
subgroups of the main group, female students of educational institutions were less than in the control
group (p <0.05). Employees in groups and subgroups were distributed equally often. The number of
non-working women in the main group exceeded the control group (p <0.05) (table 1).

Table 1. Social status of women in the surveyed groups.

Grou Female students Employees Unemployed
P Abs % Abs % Abs %
Control
(n=70) 47 67,1 22 31,4 1 14
Main 51,9
(n=210) 109 <005 80 38,1 21 10,0 p<0,05
- 47,1
g 1 (n=70) 33 p,<0,05 31 44,3 6 8,6
) _ 48,6
§ 2 (n=70) 34 p,<0,05 27 38,6 9 12,8 p,<0,05
3 (n=70) 42 60,0 22 31,4 6 8,6

Note: p — the degree of reliability of differences between the indicators of the control and main groups;
p, — control group and subgroups of the main group.

The frequency of somatic diseases in women in the main group is higher than in the control group
(p <0.001) (table 2). Diseases of the endocrine system are represented by diffuse (endemic) goiter, which is
associated with iodine deficiency; women of the main group were observed 4 times more often in
comparison with the control group. Diseases of the digestive system, represented by chronic gastritis, in
women of the main group were detected 1.6 times more often than in the control group, and were
statistically significant in women with late age of menarche in comparison with women with pubertal
bleeding (p <0.05). One in five women of the third subgroup has been diagnosed with chronic tonsillitis.

Table 2. The frequency and structure of somatic diseases in women of the surveyed groups

DISEASES
Group urinary digestive respiratory | circulatory | endocrine TOTAL
system organs system system system
Abs | % | Abs % Abs | % | Abs | % | Abs | % | Abs %
Control
(n=70) 4 57 3 4,3 4 5,7 2 2,9 1 (14| 14 20,0
Main 46,6
(n=210) 23 | 110| 15 71 29 | 138 | 19 | 90 | 12 |57 | 98 p<0,001
- 53,0
o 1 (n=70) 9 |129| 6 8,6 9 129 9 |129| 4 |57\ 37 p1<0,001
o _ 38,6
g 2 (n=70) 8 |114| 8 11,4 6 8,6 2 2,9 3 |43 27 £1<0,05
N _ 1,4 48,5
3(n=70) | 6 | 86 | 1 £4<0,05 14 [ 200| 8 |114| 5 |71 34 £1<0.01
Note: p — the degree of reliability of differences between the indicators of the control and main groups;
p1 — control group and subgroups of the main group; between subgroups 2 and 3 — pa.

The average body mass index (BMI) in women in the main group was 20.25 = 0.21 kg / m2, in
the control group - 21.05 £ 0.41 kg / m2 (p> 0.05). In women with late menarche, BMI was
19.97 £ 0.32 kg / m2 and was lower in comparison with the control group (p <0.05). In women with
primary oligomenorrhea and pubertal bleeding, the ITM was 20.44 + 0.36 kg/m2 and
20.28 + 0.44 kg / m2, respectively, and did not have significant differences with the control group.

The duration of the menstrual cycle in women who had menstrual dysfunction during puberty
was longer than in the control group, but corresponded to the duration of the normal menstrual cycle
(Table 3). In women with pubertal bleeding, menstruation lasted longer in comparison with women
with primary oligomenorrhea and the control group (p <0.001). In 7 (10%) women with pubertal
bleeding, menstruation was severe, no intermenstrual bleeding was observed.
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Table 3. Characteristics of the menstrual cycle in women of the surveyed groups

Grou Duration of the Duration of menstruation Profusion of
P menstrual cycle (days) (days) menstruation
Control
(n=70) 28,1+0,2 4,9+0,1 moderate
Main 29,240,3 )
(n=210) 920,05 5,2+0,1 p<0,05
_ 29,5+0,4
e 1 (n=70) 1<0,01 4,9+0,1 moderate
o 29,9+0,7 5,3+0,1
= 2 (n=70) 11<0,01 p1. p2<0,05 moderate
=] L} ¥ i)
n 3 (n=70) 28,0+0,3 5,6+0,1 moderate,
p3<0,01, p4<0,05 p1, p3<0,001 10% severe
Note: p — the degree of reliability of differences between the indicators of the control and main groups;
p1 — the degree of reliability of differences in the indicators of the control group and subgroups of the main
group; between subgroups: p,—1and 2, ps—1and 3, p»— 2 and 3.

Benign breast dysplasia was diagnosed in 13 (6.2%) women of the main group, in women with
pubertal bleeding - 3.6 times less often with primary oligomenorrhea in the anamnesis (2 women
(2.9%) vs. 7 (10 0 %), respectively) and 2 times than with late menarche age (4 women (5.7%)).

Diseases of the female genital organs in women with menstrual dysfunction in puberty were
detected more often in the control group (p <0.001). Cervical ectopia prevailed in the structure of
diseases (p <0.05), no statistically significant differences were found between subgroups (table 4).

Inflammatory diseases of the female pelvic organs in women of the surveyed groups and
between the subgroups had no significant differences.

41 (19.5%) women who had menstrual dysfunction in puberty, the menstrual cycle did not
return to normal, including: with primary oligomenorrhea in 15 (21.4%), with late menarche in 14
(20.0%) and with pubertal bleeding in 12 (17.1%). Oligomenorrhea was periodically observed in
women 1 and 2 subgroups, women from the third subgroup suffered from severe menstruation.

Table 4. Frequency and structure of female genital diseases in women of the examined groups

Inflammatory
. diseases of __Non-
Ectopia of the the female Female Menstrual | inflammatory Total
Group cervix enital infertility | dysfunction | lesions of the
g ovary
organs
Abs % Abs % |Abs| % | Abs | % Abs % | Abs %
Control
(n=70) 9 12,9 5 71| - - - - - - 14 20,0
Main 27,6 72,9
n=210 58 <0.05 11 52| 24 | 114 | 41 |195| 19 9,0 | 153 <0.001
p p
_ 30,0 84,3
o 1(n=70)| 21 p1<0,05 4 57| 10 | 143 | 15 | 214 9 129 | 59 £1<0.001
o _ 31,4 74,3
_§» 2(n=70)| 22 p1<0,05 2 29| 7 |100| 14 | 20,0 7 10,0 | 52 £1<0,001
%) _ 60,0
3(n=70)| 15 21,4 5 7,1 7 100 | 12 | 171 3 4,3 42 £:1<0,001
Note: p — the degree of reliability of differences between the indicators of the control and main groups;
p1 — control group and subgroups of the main group.

Female infertility was detected in 24 (11.4%) women of the main group; differences between
subgroups were not significant. The absence of ovulation was detected in 10 women with primary
oligomenorrhea, 7 with late menarche and 7 with pubertal bleeding. Scleropolycystic ovary disease (PCOS)
was formed in 15 (7.1%) women. The treatment was carried out in a comprehensive manner, taking into
account somatic diseases. Ovulation induction was performed in 7 patients with PCOS who were observed
due to infertility. Pregnancy occurred in 7 cases, ovulation was ineffective in 1 case, which is why the patient
underwent cauterization of the ovaries and she became pregnant while the natural menstrual cycle.

It should be noted that in 14 (6.7%) women of the main group was detected lutein phase deficiency
(NLF): 1 subgroup - 10 cases (14.3%), 2 and 3 subgroups - 2 cases (2.9%). This might have been the cause
of primary infertility due to insufficiently prepared endometrial blastocysts for implantation [6]. Women of 1
(n=8) and 3 (n = 2) subgroups received progestogen treatment in the second phase of the menstrual cycle.
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In case of hypoestrogenic condition, women of 1 and 2 subgroups were recommended cyclic
hormonal medication, containing 17p-estradiol and dydrogesterone (2 cases each).

Follicle persistence was found in 5 (7.1%) women with pubertal bleeding who had severe
menstruation during their reproductive years. The women received medical treatment with hemostatic
drugs. Hysteroscopy and separate scraping of the mucous membrane of the body and cervix were
performed in two cases. The result of histological examination of the obtained material is polypoid
endometrial hyperplasia. They were recommended estrogen-gestagens in low-dose COCP during 6
months, ultrasound scanning and dynamic monitoring.

Non-inflammatory lesions of the ovary are represented by ovarian cyst, which were diagnosed
in 19 (9.0%) women of the main group, but not detected in the control group. Women who had
primary oligomenorrhea, were diagnosed an ovarian cyst 3 times more often in comparison with
women with pubertal bleeding.

Hormonal treatment with estrogen-progestogens as part of low-dose COCP was carried out in
10 (52.6%) women with ovarian cysts. They were recommended dynamic observation and ultrasound
control. Laparoscopic cystectomy was revealed in 9 (47.3%) women. Indications: rupture of the ovarian
cyst with severe pain and intra-abdominal bleeding. Histological examination of the obtained material is
hemorrhagic cyst of the corpus luteum. To regulate the menstrual cycle and prevent recurrence of ovarian
cysts, the patients were recommended low-dose of monophasic COCP before planned pregnancy.

Among 210 women who had menstrual dysfunctions in puberty, 112 (53.3%) planned
pregnancy, including: 46 with primary oligomenorrhea (65.7%), 34 with late menarche (48.6%), 32
with pubertal bleeding (45.7%). Before planning pregnancy, 58 (51.8%) women took low-dose
monophasic COCP, in 18 (39.1%), 21 (61.7%) and 19 (59.4%) subgroups, respectively.

During the observation period, pregnancy occurred in 85 (75.9%) women from the total
number of those who were planning pregnancy, including: 31 (67.4%), 29 (85.3%) and 25 (78.1%)
women in subgroups, respectively. 6 (7.1%) women had a spontaneous abortion in the early gestation
period. Pregnancy did not occur in 27 (24.1%) women during the follow-up, 17 (15.2%) had no
ovulation, 10 (8.9%) had insufficient luteal phase.

Conclusions. 1. Women, who had menstrual dysfunction in puberty, has characteristics of
anamnesis and reproductive clinics, which are formed during the formation of the reproductive system
and are most affected by various factors, starting from the age of menarche.

2. Somatic diseases were observed 2.3 times more often in the main group in comparison with
the control group. The structure of diseases of the female genital organs in the main group was
dominated by cervical ectopia (mostly in the subgroup of women with late menarche - 31.4%), women
with oligomenorrhea suffered from menstrual dysfunction (21.4%), female infertility (14.3%) and
non-inflammatory lesions of the ovaries (12.9%), and women with pubertal bleeding were detected the
highest percentage of inflammatory diseases of the female genital organs - 7.1%.

3. 19.5% of women who had menstrual disorders in puberty, the menstrual cycle had not returned
to normal, including: primary oligomenorrhea in 21.4%, late menarche in 20.0% and pubertal bleeding in
17.1%. In addition, women of third subgroup were periodically suffering from severe menstruation.

4. 75.9% of women who were planning pregnancy became pregnant during the observation period.

5. Clinical and anamnestic analysis of reproductive function of women with menstrual
disorders in puberty has prognostic value, which will increase the effectiveness of treatment of
identified disorders according to the main criterion - normalization of menstrual function, as well as to
develop algorithms for such women during planning and pregnancy.
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Introduction. Medical and social relevance of the problem of depression - the main cause of
disability in the world, is determined by the fact of its maladaptive impact, which is measured by high
values of disease global burden among the population, including the younger generation. Depressive
disorders in adolescence are currently one of the most difficult medical problems, given the severe
social consequences, which include suicide, violence, drug addiction and behavioral disorders.

The study of psychological aspects of depressive disorders in adolescents problem is becoming
particularly important in the context of the growing prevalence of this pathology and the scale of its
impact on the psychological well-being and social adaptation of young people [1-3]. Clinical and social
prognosis, the choice of therapy and social rehabilitation methods for adolescents with depressive
disorders depend on many factors assessment [4]. In the context of rehabilitation, it is especially
important to determine the internal picture of the disease, imprinting psychological problems of a child
with depressive disorders [5-6]. Researchers note that in adolescents, depression has a predominantly
recurrent type of course, is associated with behavioral disorders, which complicates mental adaptation in
the future [6]. Depressive disorders in adolescents are almost rarely diagnosed, because these conditions
have different masks, and this complicates early diagnosis and therapy.

Sources of psychological destabilization and factors of formation of predisposition to socially
negative behavior of adolescents with depressive disorders are: the crisis state of society, destructive
aggression of mass media, instability of the intra-family environment, destructive changes in the
motivational sphere against the background of biological and constitutional status in the absence of a
comprehensive active planned program for the prevention of mental health protection of children and
adolescents.

Purpose of the study. The purpose of this work was to study the clinical and
psychopathological, social-ecological and psychological patterns of depressive disorder in adolescents
in age and gender aspects.

Research materials and methods. 102 patients withdepression were examined, including 48
adolescents aged 12-14 (22 boys and 26 girls), 54 adolescents aged 15-18 (26 boys and 28 girls).
Clinical and psychopathological, pathopsychological (depression detection test CDRS-R, structured
psychological interviewing, Lusher test, 10-word memorization test, Platonov-Schulte tables, neurotic
state test (B.D. Mendelevich); assessment of the features of family education (questionnaires
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"Analysis of Family Education and the Causes of its Violation" ACB, (Eidemiller E.G.,
Dobryakov 1.V., Nikolskaya I.M., 2007); Spielberger scale for assessment of personality and reactive
anxiety; projective drawing tests, general clinical impression scale (CGI), Columbia University suicide
severity scale (C-SSRS) (Posner, K. et al.)) were applied.

Results and their discussion. In all the adolescents studied, symptoms of depressive disorder
showed a decrease in the mood background, irritability, anxiety, somatological symptoms, and sleep
disorders. Based on the clinical manifestations of the disease, clinical variants of depressive disorder
in adolescents were established, taking into account age and gender, structure and direction of affect,
locus of externalization and interiorization of affect, which is essential in determining the tactics of
treatment, rehabilitation and preventive measures.

Adolescents with depressive disorders have been found to have symptoms that determine signs
of externalization of behavioral disorders — cognitive dysfunction, aggression, risk-taking,
vulnerability to damage and trauma, rule violations, and age regression. Anxiety, infantilism, cognitive
dysfunction, and the behavioral equivalent of affective disease — aggression are components of the
psychopathology of depressive behavior disorder in adolescents.

Clinical variants of depressive disorder in adolescents are represented by the predominance of
the dysphoric variant (63.7%). Apathetic and anxiety-obsessive (15.7% and 20.6%, respectively)
variants were less common. Gender differences in clinical variants of depressive disorder were
determined in the cohort of adolescents studied: in the group of boys, in comparison with girls, the
dysphoric variant was significantly more often registered (73.5% and 57.1%, respectively). The
apathetic variant of depression was significantly more often registered in the group of adolescent girls
(35.7% and 11.8%, respectively). The anxiety-obsessive variant was registered in both boys and girls
without a significant difference (14.7% and 7.2%, respectively).

In the study cohort of adolescents with a history of depressive behavior disorder at earlier
stages of ontogenesis, a predominantly recurrent type of depression was recorded (62.9%). 29.0% of
adolescents have recurrent episodes of depressive disorder, and 8.1% have bipolar depressive disorder.

Variants of disturbed behaviors in adolescents with depressive disorders in the age aspect are
identified. Adolescents aged 12-14 years — auto aggression, eating disorders, destructive behavior;
adolescents aged 15-18 years — internet-dependent behavior, behavioral disorders associated with the
use of drugs, tobacco, alcohol. All subjects had a pathological (or borderline) level of neurotic
depression. Pathological (or borderline) manifestations of anxiety (75.0%), obsessive-phobic disorders
(75.0%), asthenia (85.0%), hysterical response type (70.0%) and vegetative disorders (35.0%) were
also recorded at the same time. Consequently, the depressive state in adolescents was characterized by
significant comorbidity.

Table 1 shows a list of psychotraumatic factors involved in the formation of behavioral
disorders in adolescents with depressive disorders.

Thus, among the factors of psychological deprivation, the most significant in the formation of
behavioral disorders in adolescents with depressive disorders, were registered: group autoaggression,
population subculture (75.4%), destruction of personality defense mechanisms as a result of alcohol,
hypnogenic drugs and drugs (40.2%), chronic frustration due to peer violence (38.2%), quite often a
combination of several psychotraumatic factors (87.2%).

Auto aggression was significantly more often recorded in the cohort of girls compared to boys
(89.3% and 14.7%, respectively, p < 0.005). Most of them were cuts in upper and lower extremities, in
shoulders, neck. Selfies were registered only in teenage girls (39.3% and 0.0%, respectively, p < 0.005).
Extreme sports were registered only in the group of children with depressive disorders (14.7% and 0.0%,
respectively, p < 0.005). Super-valuable psychopathological seizures were reported in one-third of
patients with depression, regardless of gender (35.3% and 32.2%, respectively). Immoral and not-moral
behaviors were significantly more common in the group of children with depressive disorders (35.3%
and 21.4%, respectively, p < 0.05). Immoral behavior was expressed in the form of actions and activities,
the results of which objectively contradict ethical standards and do not depend on the assessment of the
person who performs them. Non-moral behavior is immoral deviant behavior that is assessed by a person
as immoral. Deviations in the style of behavior in adolescents with depression were characterized by
style changes and disorders (deviations in the style of movement and behavior — facial expressions,
gestures, movements; deviations in the style of speech — pronunciation, voice; deviations in the style of
gaze). Suicidal behavior in adolescents with depressive disorders was 15.7%. The structure of suicidal
behavior in adolescents with depression is represented by demonstrative and affective types with
frequent relapses. Among adolescents with recurrent suicide attempts, a psychological tendency to
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delinquency and signs of social maladaptation (leaving home, grouping with antisocial adolescents, lack
of motivation to attend school) were significantly more common.

Table 1. List of Psychotraumatic Factors Involved in the Formation of Behavioral Disorders in
Adolescents with Depressive Disorders

Psychotraumatic Factors Patients with depressive disorders,
n=102

N %
Loss of beloved 21 20.6
Hurt self-esteem 37 36.3
Destruction of the protective mechanisms of the individual 41 40.2
as a result of the use of alcohol, hypnogenic narcotic drugs
and drugs
Chronic frustration in connection with 39 38.2
peer violence
Chronic frustration in connection with 32 31.4
parental violence
Chronic frustration in connection with 11 20.5
violence by teachers
Group auto aggression 77 75.4
of population subculture
Psychological problems, 8 7.8
related to sexual violence

A test for alcohol-related disorders (AUDIT-alcohol test) showed that half of adolescents with
depressive disorders drink alcohol. In boys, this indicator is significantly more common than in girls
(55.9% and 46.4 %, respectively, p < 0.05). From publications devoted to the AUDIT test, it is known that
"drink" at the level of up to 7 points (inclusive) is considered relatively safe; 8-15 points — dangerous; 16-
19 points — accompanied by harmful consequences and, finally, 20-40 points — accompanied by all signs of
clinically expressed dependence. The rating of average values of alcohol addiction severity in adolescents
with depressive disorders was beyond the "threshold" of relative safety (more than 7 points). A latent
inferiority complex was registered in all the studied adolescents. Sociability combined with fear is
registered in more than half of adolescents, regardless of age and gender.

The desire to tell lies was reliably more often registered in boys aged 15-18 compared to boys
aged 12-14 (57, % and 33.3%, respectively, p = 0.01.)/ The desire to blame others, knowing that they
are innocent, was reliably more often registered in boys aged 12-14 compared to boys aged 14-18
(31, % and 26.7%, respectively, p < 0.05). This indicator was found in 50.0% of girls, regardless of
age. The indicator of "desire to avoid responsibility in decision-making" is quite high in children,
regardless of age - 86.7% in patients aged 12-14 years and 89.5% in adolescents aged 15-18 years.
Stereotyping and repeatability of behavior in general were recorded in 67.7% of the studied
adolescents. In girls aged 15-18, this indicator was significantly higher than in girls aged 12-14 (78, %
and 66.7%, respectively, p < 0.05).

Indicators of neurotic states of adolescents with depressive disorders were determined. All
subjects had a pathological (or borderline) level of neurotic depression. Pathological (or borderline)
manifestations of anxiety (75.0%), obsessive-phobic disorders (75.0%), asthenia (85.0%), hysterical
response type (70.0%) and vegetative disorders (35.0%) were also recorded at the same time.
Consequently, the depressive state in adolescents was characterized by significant comorbidity.

A study of situational (SA) and personal (PA) anxiety in adolescents with depressive disorders
was performed. The average level of situational anxiety was (47.1+1.61) points. High SA levels were
observed in 55.6% of adolescents with depressive disorders. The average level of personal anxiety was
(54.2+1.37) points. A high level of PA was observed in 84.4% of adolescents with DD.

In the study of emotional state features, according to color projective diagnostics, it was
determined that frustration of the need for self-realization, grievance experiences were recorded in 33.3%
of patients; frustration of the need for emotional intimacy, anxiety - in 31.1%. Maladaptive methods of
compensation in the form of protest reactions were observed with the same frequency (31.1%). Excessive
criticism, skepticism, and arrogance were characteristic of 28.9% of adolescents with depressive disorders.
Tendency to detachment, communication avoidance was observed in 24.4% of patients. Frustration of the
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need for expectations, feelings of disappointment, loss of interest were observed in 71.6% of patients;
humiliation, loss of self-esteem — in 87.3%, somatization of conflict - in 66.7%.

The following symptom complexes of pathological family relations of adolescents with
depressive disorders that form behavioral disorders are determined: chronic conflicts in the family,
hyper protection in relation to the child, projection of their own undesirable traits on the child, anxiety,
hostility in the family situation, phobia of losing a child. When studying inharmonious aspects of
parental impact in families of adolescents with depressive behavior disorders, it was found: hyper
protection in relation to the child (42.9%); insufficient requirements-responsibilities (48.6%);
insufficient requirements-prohibitions (34.3%), minimal sanctions (40.0%). In the structure of
personal qualities of parents that contribute to the formation of false educational strategies, the first
place was occupied by the phobia of losing a child (31.4%) and the projection of their own undesirable
traits on the child (31.4%). Some parents experienced shifts in attitudes towards the child's gender
(17.1%) and educational uncertainty, in which there is a redistribution of power in favor of the
teenager (14.3%). According to the parameter of expressiveness in kinship relations, according to
estimates of adolescents with depressive behavior disorders, low rates (46.5%) were diagnosed three
times more often than according to estimates of parents (12.1%, p<0.01), which indicates the inability
of adolescents to act openly and express their feelings, fearing deterioration of attitude or
psychological destruction. Estimates of family cohesion in adults and adolescents varied significantly.
Adolescents saw mostly disconnected, i.e. extremely emotionally separated relationships (53.1% vs.
17.7% for parents, p<0.001). Parents saw mostly connected (i.e. balanced emotionally belonging)
relationships — 44.1% vs. 21.9% in adolescents, p < 0.05, or even linked, overly emotionally involved
relationships-26.5% vs. 6.3% in adolescents, p < 0.01. Estimates of family adaptation of parents and
adolescents were similar, with a predominance of flexible (38.2% and 43.8%, respectively) and
chaotic (52% and 40.6%, respectively) options.

The assessment of the social climate in families of adolescents with depressive disorders was
performed according to the family environment scale (FES) in three areas: indicators of relations between
family members; indicators of personal growth; organizational indicators. Indicators of the social climate
were determined by both survey of parents and survey of adolescents with depressive disorders.

Among the acute (high or low) indicators in parental assessments of relationships, it should be
noted, first of all, high conflict-free (45.5%), that is, an excessive tendency to avoid confrontation,
avoid sharp corners in relationships, inherent in almost half of families, according to the parents
surveyed, low (30.3%) or, conversely, high (27.3%) cohesion.

Conclusions. Social and psychological determinants of depressive disorder in adolescence
were determined. The role of deteriorated family adaptation was determined in the course and
formation of depressive disorder behavior.
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In modern medical practice to achieve the desired analgesic effect there is a need for gradual
and long-term use of opioid analgesics [1, 7, 10, 11]. Along with achieving a stable analgesic effect,
the duration of opioid use should be as short as possible to avoid addiction and the risk of overdose [6,
7, 10]. It is important that with long-term action of opioids there are metabolic disorders and severe
irreversible changes in the body, develop significant lesions of the oral cavity [3, 8, 12]. Against the
background of abrupt changes in the microbiocenoses of the oral cavity of addicts, carious cavities are
formed and the diffuse spread of the acute course of the inflammatory process is characteristic [2]. It
should be noted that the role of bacterial plaque in initiating gingivitis is not in doubt, and this was
first demonstrated in experimental studies of gingivitis in the 1960s [9]. In modern professional
research, one of the central places is occupied by dental plaque, which is a cluster of microorganisms
in the form of a film and is one of the most complex associations of bacterial flora [4, 5].

To prevent the development of periodontal disease and the occurrence of infectious foci in the
oral cavity, which are caused by bacterial biofilm formed under opioid exposure, it is important to
determine the species composition of this microbial group in the experiment, which is important for
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understanding the etiology of oral inflammation. further implementation of the obtained data in
clinical practice.

The aim of the study was to investigate the state of the microbiome in the cervical part of the
teeth in the area of the gingival margin of the oral cavity at the end of the second, fourth and sixth
weeks of the experimental action of the opioid analgesic nalbuphine.

Materials and methods. The study was performed on outbred white rats - males of
reproductive age (46), with an average body weight of 180 g. The animals were divided into four
groups. The first group - intact rats (10). In the second group, the animals were administered the
intramuscular opioid analgesic Nalbuphine daily at a dose of 0.212 mg / kg for 2 weeks. The third
group - the introduction of nalbuphine for four weeks in a dosage of 0.212 to 0.225 mg / kg. In the
fourth group, opioid analgesic injections were given for six weeks in increasing doses ranging from
0.212 to 0.252 mg / kg.

All rats were kept in a vivarium and work on keeping, care, labeling and all other
manipulations were carried out in compliance with the provisions of the European Convention for the
Protection of Vertebrate Animals Used for Experimental and Other Scientific Purposes [Strasbourg,
1985]. To conduct microbiological studies, the microflora was taken from the cervical part of the teeth
in the gingival margin of the oral cavity of the experimental animals.

Bacterial groups of dental biofilm, which is formed in this area are the most stable and reflect the
state of the biocenosis of the oral cavity as a whole. In bacterioscopic examinations, the material in the
form of cultures of smears from the studied subbiotope was applied to a glass slide, fixed over the flame of
the burner and stained by the Gram method. Bacteriological studies performed quantitative characterization
of microbial groups. Accordingly, the intake of material in the amount of 0.02 ml. was carried out using a
calibrated loop and transferred to a test tube with isotonic solution (1 ml), repeating this procedure 5 times.
0.2 ml of material was taken from the test tube and plated on plates with a dense nutrient medium (blood
agar, meat-peptone agar, Endo medium, etc.). Simultaneously, sowing was carried out with a loop on dense
media. In 0.2 ml. saline contained microbes, which were introduced in one loop - 0.02 ml. After 24-48
years. counted the number of colonies in colony-forming units (CFU) of each bacterial species.

The obtained data, for further statistical analysis, were tested for normality by calculating the
coefficients of asymmetry and excess and by calculating the Shapiro-Wilk test (significance level
p <0.05). Data were presented as M + SD, where M is the mean, SD is the standard deviation. Non-
parametric criteria were used to establish the significance of the difference in the quantitative
parameters of microorganisms between the groups - Mann-Whitney U-test to compare the two groups
and Kraskel-Wallis H-test for three or more independent groups. All statistical calculations were
performed using RStudio v. 1.1.442 and R Commander v.2.4-4.

Research results. In the study of the microbiome in the cervical part of the teeth in the
gingival margin of rats after two weeks of action of the opioid analgesic nalbuphine, we found
changes in the species and quantitative composition of bacterial groups. According to the results of a
statistical study, the significance of the difference for all microbial groups at different terms of opioid
exposure during the experiment was proved (p <0.0001).

Bacterioscopic examinations of smears in the field of view showed small accumulations (up to
10) of cocci gram-positive bacteria, as well as gram-positive rods, which by morpholotinctrial
properties belonged to the genera Leptothrix and Lactobacillus. Gram-negative rods, which were
morphologically similar to enterobacteria, were isolated. The smears also showed polymorphic gram-
negative anaerobic rods, probable periodontal pathogens - bacteroids. Leukocytes and epitheliocytes
with signs of adsorption on their surfaces of microorganisms were also visualized in small quantities.

Bacteriological studies after two weeks of action of the opioid analgesic revealed changes in the
quantitative composition of the microflora of the studied biotope of the oral cavity of white rats. Thus,
the number of non-hemolytic streptococci at the beginning of the experiment was 45.11 + 5.16 CFU /
0.02 ml., And after two weeks of opioid action - 35.44 + 5.39 CFU / 0.02 ml., Ie decreased 1.3 times
compared with the intact group of animals. However, the quantitative indicators of gram-positive non-
spore rods, compared with intact animals decreased by 3.0 times - 3.00 + 0.87 CFU / 0.02 ml., And the
number of gram-positive spores sticks by 2.7 times, with an index of 3.33 + 1.00 CFU / 0.02 ml.

Bacteriological studies also revealed changes in the quantitative composition of opportunistic
pathogens. Thus, the number of a-hemolytic streptococci (Fig. 4.4.1.2.) Did not change significantly -
at the beginning of the experiment their number was 65.44 + 4,36 CFU / 0.02 ml., And at the end of
the second week of opioid action - 70.78 + 8.35 CFU / 0.02 ml.
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However, consistently high rates of bacterial species of a-hemolytic streptococci at this time
of the experiment indicated a dynamic formation of structures of the supragingival biofilm.
Quantitative indicators of other microbial groups of opportunistic pathogenic microflora had more
pronounced changes. Thus, the number of coagulase-negative staphylococci increased 2.0 times
compared to similar indicators of the intact group of animals and amounted to 20.78 + 4.35 CFU /
0.02 ml. At the same time, the quantitative composition of enterococci, in comparison with intact
animals decreased by 3.0 times, with an index of 6.11 = 1.62 CFU / 0.02 ml., And the number of
Escherichia coli colonies of the bacterial group of lactose-positive enterobacteria decreased 1.7 times -
up to 4.11 £0.78 CFU \ 0.02 ml. The appearance of single colonies of fungal microflora was observed
on nutrient media, which were represented by Candida albicans species (Table 1).

Table 1. Species and quantitative composition of the microflora of the cervical part of the teeth

in the gingival margin of rats at the end of the second, fourth and sixth weeks of opioid exposure

Ne Bacterial groups Intact animals In 2 weeks In 4 weeks In 6 weeks
1. | Non-hemolytic streptococci 45.1145.16 35.44+5.39 15.22+3.90 60.67+£5.55
2. | Gram-positive non-spore rods 9.00+£1.22 3.00+0.87 4.33+0.71 18.00+2.45
3. | Gram-positive spores rods 9.00+1.12 3.334£1.00 5.11+0.78 19.00+2.65
4. | a-hemolytic streptococci 65.44+4.36 70.78+8.35 75.67£10.75 40.56+6.02
5. | Coagulase-negative 10.33£3.67 20.78+4.35 35.4444.69 35.78+4.66
staphylococci

6. | Enterococci 18.33+2.96 6.11+1.62 9.33+2.00 30.22+6.40
7. | Escherichia coli 7.00£1.50 4.11+0.78 10.33£2.50 28.11+£2.71
8. | Hemolytic Escherichia coli - - 10.22+2.91 20.33+5.00
9. | B-hemolytic streptococci - - 14.22+1.72 27.11+£5.93
10. | Coagulase Positive staphylococci - - - 16.11+£2.03
11. | Klebsiella - - - 12.00£1.50
12. | Fungal microflora - 1-2 1-2 1-2

At the end of the fourth week of the opioid analgesic, there was an activation of opportunistic
pathogens. Bacterioscopic examinations of smears from the cervical part of the teeth in the gingival margin
of the oral cavity of rats showed the formation of extracellular structures in the form of a biofilm based on
filamentous bacteria leptotrix with organized gram-positive coccal microflora, the so-called "kukura”. For a
more detailed description of the detected changes, the species composition of microorganisms of this
subbiotope was investigated, identifying bacterial isolates by a complex of morpho-tinctorial and cultural
properties and counting the number of colonies of each species during primary cultures.

At bacteriological researches it was established that the quantitative structure of indicators of
normal microflora changed. Thus, the number of non-hemolytic streptococci decreased to
15.22 + 3.90 CFU / 0.02 ml, ie 3.0 times compared with the intact group of animals. As in the previous
period, there was a tendency to reduce the quantitative composition of gram-positive rods, compared
with intact animals. In particular, the number of gram-positive non-spore rods decreased 2.0 times to
433 + 0.71 CFU / 0.02 ml, and the number of gram-positive spore rods decreased 1.8 times to
5.11+0.78 CFU/0.02 ml.

However, in contrast to the saprophytic microflora, there was an increase in the quantitative
indicators of opportunistic bacterial species. These data show that the isolated microorganisms were
dominated by coagulase-negative staphylococci, which do not produce the enzyme plasmacoagulase
and are part of common biocenoses, in particular, bacterial species Staphylococcus edermidis,
Staphylococcus saprophyticus increased by 35 to 35, and others 4.69 CFU / 0.02 ml. An increase in
the number of o - hemolytic streptococci to 75.67 + 10.75 CFU / 0.02 ml was also noted, in particular,
in most animals - Streptococcus mutans, which is part of the biofilm with potential odontopathogenic
properties. The quantitative composition of enterococci compared to the intact group of animals
decreased 2.0 times - up to 9.33 £ 2.00 CFU / 0.02 ml., And the number of Escherichia coli increased
1.5 times -10.33 + 2.50 CFU / 0.02 ml. It should be noted that at this time of the experiment colonies
of hemolytic Escherichia coli were sown in the amount of 10.22 £ 2.91 CFU / 0.02 ml. / 0.02 ml,,
Which were absent in the previous stages of the study. At bacteriological researches single colonies (1
- 2) of Candida albicans of fungal microflora were also observed (tab. 1).

At the end of the sixth week of opioid exposure, dynamic changes in the qualitative and
guantitative composition of the microbiota of the studied subbiotope of the oral cavity of animals were
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noted. Bacterioscopic examination of smears in the cervical part of the teeth in the gingival margin of
white rats indicated a predominance of gram-positive microflora, the presence of cellular elements and
changes in bacterial morphotypes. Accumulations of gram-negative coccal microflora and gram-
positive diplococci were detected on smear preparations. In bacteriological studies it was found that
changes in the microbiocenoses of the studied subbiotope tended to increase the number of most
microbial groups, and the species composition of the microflora was supplemented by opportunistic
and pathogenic microorganisms.

In the study of saprophytic microflora, changes were observed, which were manifested by an
increase in the quantitative composition in comparison with the intact group of animals and a
significant increase in their number compared to the previous terms of the experiment. In particular,
the quantitative composition of non-hemolytic streptococci increased 1.3 times to 60.67 = 5.55 CFU /
0.02 ml, and gram-positive rods 2.0 times compared with the intact group of animals, where the
number of gram-positive non-spore rods was 18.00 + 2.45 CFU / 0.02 ml., And gram-positive spores —
19.00 + 2.65 CFU / 0.02 ml.

Bacteriological studies also revealed changes in the quantitative composition of opportunistic
pathogens. The number of a-hemolytic streptococci decreased to 40.56 = 6.02 CFU / 0.02 ml, where
most rats were inoculated with the cariogenic species of Streptococcus mutans. There was a tendency
to increase the number of colonies of coagulase-negative staphylococci - up to 35.78 + 4.66 CFU /
0.02 ml, which was 3.5 times more compared to the intact group of animals. The number of
enterococci increased 1.6 times - up to 30.22 + 6.40 CFU / 0.02 ml. and 4.0 times Escherichia coli,
which was 28.11 = 2.71 CFU / 0.02 ml. The number of colonies of hemolytic Escherichia coli, which
was not sown in intact animals, was - 20.33 &= 5.00 CFU / 0.02 ml.

And the pathogenic species Streptococcus pyogenes bacterial group - hemolytic streptococci
-27.11 £ 5.93 CFU / 0.02 ml. was twice as much as in the previous study period. It should be noted
that in addition to a significant increase in the quantitative indicators of Streptococcus pyogenes, for
the first time in our studies we also noted the appearance of other pathogenic species, namely
Staphylococcus aureus and Staphylococcus intermedius bacterial group of coagulase-positive
staphylococci, the number of which was 16.11+2.03 CFU / 0.02 ml, where Staphylococcus
intermedius predominated, the ecological niche for which is the animal body. In addition, sown gram-
negative Klebsiella in the amount of 12.00 £ 1.50 CFU / 0.02 ml., Which were absent in the previous
stages of the study, their appearance indicated dysbiosis of the oral cavity. At this time of the
experiment were also sown single colonies of Candida albicans fungal microflora (Table 1).

Conclusions.

1. Conducted microbiological studies with two weeks of opioid exposure revealed a decrease
in the quantitative composition of microorganisms of most bacterial species, as well as the appearance
of gram-negative anaerobes - bacteroids, which indicated a violation of microbiocenosis in the cervical
part of the teeth in the gingival margin subbiotope.

2. Changes in the microbiocenosis of the cervical part of the teeth in the gingival margin of
rats after four weeks of opioid action were manifested by the formation of dental supragingival
biofilm, as well as an increase in the quantitative composition of opportunistic pathogens with a
predominance of Streptococcus mutans. to consider these bacterial species as etiological agents of
development of inflammatory changes in the studied area of the oral cavity of animals.

3. At the end of the sixth week of opioid exposure there were significant changes in the
microbiocenosis of the studied biotope, which was manifested by the formation of supragingival
dental biofilm, activation of opportunistic microflora, indicating the development and slow
progression of dysbiosis in the cervical part of the teeth and quantitative characteristics of pathogenic
species of microorganisms - probable etiological agents of purulent-inflammatory processes.
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niaber HaOyBae xapakTepy emigemii. Ha choronuimHii JeHb KOXXKHA AecsATa JIIOJUHA Ha 3emii
CTpaXkaae Bif siBHOI abo mpuxoBaHoi (hopMu IyKpoBoro Aiadery. binbmr TsHkKuil mepedir xapaKTepHHid
JUTSI I[yKpPOBOTO niadety | Tumy, sikuit ypakae IiTei, miauTiTKiB Ta MOJIOJNX Ipalle3JaTHHX OcCi0.

[HcyniH-iHAYKOBaHA TINOTJIKEMisl CYNpPOBOMKYETbCS MOPYLICHHSMH peroyspu3amii - i
BBKAETHCS IMOBIPHOIO MPHUYMHOIO PANTOBOI HIYHOI CMEPTI y JNiXKKY Momoaux xBopux 3 L[JI 6e3
TPUBAJIO ICHYIOUHX YCKJIaJHEHb Tiabery B aHamHesi (Secrest et al., 2011; Skinner et al., 2014; Tan
etal., 2020; Weston, 2012). Tinmormikemisi, a TaKOX 1 TiMEpriikeMis, MPU3BOAATH A0 TMOJIOBKECHHS
inTepBaniB QT 30inbieHHo ioro aucnepcii. [Tomosxennst inrepBanie QT ta QT xopuroBaHoro ta
30UTBIICHHS X TUCTIepCii BBAYKAIOTHCS MPOsIBAMH HETOMOTEHHOCTI MTPOIIECIB PETosIpu3aliii MioKapay,
II0 CTBOPIOE CHPUSTIMBI YMOBU Ul BUHMKHEHHS LUTyHOYKOBHX IOPYLIEHb PUTMY, SKi MOXYThb
3arpoxyBatu xutTio (Bilici et al., 2019; Hannoodi et al., 2017; Mozos, 2014; Nakashima et al., 2017).

3 ypaxyBaHHIM HaBeIEHHUX JAHHUX 3PO3YyMLNIO, IO mepedir mykpoBoro aiabery 1 Tumy y mitei,
SKUH CYIIPOBOKYETHCS PI3HUMHU PIBHAMH TJIKEeMii Ta 1HCYJIHOTEpAIi€0, MOXKE YCKIaTHIOBATHCH
CEepLEBO-CYANHHUMH MOPYLICHHIMH y BHTJISI )KUTTEBO 3aIPO3JIMBUX apUTMii, 0COOIHMBO y MAIli€HTIB
3 BPO/DKEHUM a00 HaOyTWM TOJOBXKEHHSM iHTepBany QT. 3anmumiaeTscsi akTyalbHUM BH3HAYCHHS
Ipyn PU3HUKY PO3BUTKY TaKUX YCKIAIHEHb, MOLIYK 3PYYHHUX AJTOPUTMIB A1arHOCTHKU Ta MONAJIBIIOT
TAaKTUKU BEJCHHS AITeH, XBOPHX Ha IyKpOBHH aiaberT | Tumy, siki MalOTh HaOyTHH W BPOJKCHUH
CHHJIPOM IOJIOBXKEHOTO iHTepBairy QT.

Mera. BusHaunTu rpynu pu3MKy BHHHMKHEHHS CEpLEBO-CYAMHHHMX YCKJIQJHEHb Ha OCHOBI
KJIACTEPHOTO aHami3y TpuBaiocTi iHTepBany QT y miTed, XBOpUX Ha MyKpoBHi AiadeT 1 Tumy.

Martepiaian Tta meroau. Jlo obctexxeHns 3amydeno 37 miteit, xBopux Ha LI/l 1 tumy Bik
obcrexxeHnx ckiaB 8-17 pokis (cepenHiit Bik 13,54+2,2 ), 3 Hux xmomuukis 15 (40,5%) ta miBuatok 22
(59,5 %). TpuBanicTe 3aXBOPIOBaHHS KOJMBAlacCh BiJ BIEpLIC BHUABICHOro Aiadetry no 15 pokiB (B
cepenaboMy 6,4+4,09 poku). Ha MomeHT rocmiTamnizauii cTan cyOkommeHcaii giarHocToBano y 65%
JIiTeH, XBOPUX Ha IIYKpOBHiA fiadet 1 Tumy, cTan aexommeHcaii — y 35% , Ouinka cTaHy KOMIICHCAITT
I/l npoBoamnack 3a HAasBHICTIO aKTUBHMX CKapr, CaMOINOYYTTSM XBOPHX, IOKAa3HUKAMHU
BYIJIEBOJIHOIO OOMiHY (piBeHb TJIiKeMii HaTIE Ta micist ki, JOOOBUI po3Max TiliKeMii, TIIIoKo3ypis,
PiBEHb TIIIKO3UIILOBAHOTO TeMOTIIO0iHY), HASBHOCTI TIMOTIIiKEMIYHUX CTaHiB, KETOHYpii. Bei mitn Ha
MOMEHT OOCTEXEHHS OTPUMYBAIH iHCYJTIHOTEPAITIIO.

3 MeTol JOCHIKeHHS Ol0eNeKTPUYHOI aKTUBHOCTI CepIsl 3acTOCOBYBaIM J00OBE
moHiTopyBanHss EKI' 3a Xontepom (XM EKT). BuxopucroByBamacst XonTepiBcbka cuUCTEMa
monitopyBannsi DiaCard-2.0 (AT3T “Conbseiir”, m. Kuis, Ykpaina). IIpu npoeaenni XM EKI
NAlieHTH BENM INOJCHHUK, B SKOMY PEECTPYBaBCS XapaKTep OCHOBHOI AKTHUBHOCTI 3a THepiof
JOCHTI/DKeHHST (MPOTYJISTHKY, Y40O0Bi 3aHATTS, CTpECH 1 T.J.), 4ac TPUHOMY DKi Ta JIKapChKUX
mpernapariB, Cy0 €KTMBHOI CHUMIITOMAaTHKH, TJIKEMIYHMHA mnpodiib HA dYac  JOCIIDKECHHS.
ABTOMaTHYHMH aHajJi3 eJeKTpoKapaiorpaMu mnpu XM BKIIOYAE KalbKYJSLII0 Ta OLIHKY
BapiabensHOCcTi RR iHTepBaniB, cerperamiro kommiekciB QRS 3a mabionamu, mmpunu QRS
KOMITJIEKCY Ta KiHIEeBOi YacTHHHU cepueBoro mukiny (cermenty ST Ta intepBanry QT). Bpyuny
BUMipIOBaiack TpuBamicTh iHTepBamy QT, He3anexHO BiJ HAasgBHOCTI OMNLii ABTOMAaTHYHOIO
BUMiproBaHHs TpuBasiocTi inTepBainy QT (mporpama DiaCard-2.0) 3 meToro cranmapTu3amii METO/iB
BuMiptoBaHHs. J[JIs1 OLIHKKM HOpPMAaTWUBHHUX 3HadyeHb iHTepBany QT BpaxoByBamm Pexomenmarnii
American Heart Association (AHA), American College of Cardiology Foundation (ACCF) and the
Heart Rhythm Society (HRS) 2009 poky Tta International Society for Holter and Noninvasive
Electrocardiology (ISHNE) and the Heart Rhythm Society (HRS) 2017 poxy (Rautaharju Pentti M. et
al., 2009; Steinberg et al., 2017). Tak, HOopManbHu#l miamaszon intepBaiie QT, cKOpHTOBaHHMX Ha
YACTOTY CepLEBHX CKOPOUeHb 3a hopmyioio bazera (QTc = QT/VRR), BapiroeThcs 3ameKHO Bij BiKy
Ta CTaTi, NPUYOMY KIHKM MaioThb Tpoxu Oinpmmii iHTepBan QT, Hixk donoBiku. Tpusammii QT
kopuroBanuii (QTc) Bu3HavaeThes sik > 450 Mc y 4ONOBiKiB Ta > 460 MC y KIHOK, TIPH I[OMY IIIOJIO
OLIIHKY PH3HMKY PO3BUTKY LIUTYHOUYKOBHUX TaxXiapuTMii pekoMeHIyeThes BBaxkaTn QTc, 1o nepesBuirye
99-it mpouenTIIB >460 MC (10 MyOepTaTHOTO BiKy), >470 Mc (donoBiku) Ta >480 mc (xinkn) (O’Hare
etal., 2018). Hucmepcis intepBamy QT (QTd) Bu3Hawamach sSK pi3HHIS MiXK MaKCHMadbHHM Ta
MiHIMAJIBHAM 3HAYEHHSM IThOTO IHTEPBAIy y OJNHOMY 1 TOMY XK KapmiomuKiI y Mc. [ moka3Huka
Jqucriepcii mpu BUKOPUCTaHHI aBTOMAatnuyHoro meroxy oOpoOku EKI BepxHs mexa HOpMaTbHOTO
snaveHHs QTd < 50 mc (Maxkapos JI.M., 2017; Galli-Tsinopoulou et al., 2014; O’Hare et al., 2018).
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CratuctuyHa oOpoOKa pe3yNbTaTiB JOCIIKEHHS Ta 1€papXiuHUN KIACTePHUH aHai3 MPOBOIUIH 3a
Joromororo nporpamu SPSS 12.0

Pe3yabTaTu Ta iX 00roBOpeHHsI.

[Ipu ouinni pe3ynpTaTiB migogodoBoro amOynaropHoro xontepiBcbkoro EKI-moniTopuHry
BH3Ha4yay TpuBaiicTs mokazuuka QT ta QTc, skuit ominroBamu y 3 BigBeaenusx (CMS5, CS1, CS3) .
Tax, cepen Bcix obcrexxennx y 19 (51,3%) miteid, XBopuX Ha IyKpOBH miadeT 1 THITy TpHBAIiCTh
inTepBairy QT ab6o QTc He nepeBuiyBana BikoBi HopmaTuBu. Y 8 (21,6%) xoua 6 oauH 3 iHTEpBaJiB
QT a6o QTc mepepumnyBa 450 mMc y xmoniiB Ta > 460 Mc y amiBuar, ajne OyB HMX4YMU HiX 99-i
nporeHTrab. Y 10 (27,1%) nmitet BuzHauaBcs intepBan QT abo QTc , skuit nepeBumyBaB >470 mc
(xmormi) Ta >480 mc (miBuara). BpaxoByroum maHi JiTepaTypH, I AiTH MarOTh HAWBHIUN PU3HK
PO3BHUTKY CEpLEBO-CYIMHHHUX YCKIaAHEHb Yy BUIJSAI HUTYHOYKOBHX JKHUTTEBO3AarpO3JHBUX
taxiapurwmiit (Galli-Tsinopoulou et al., 2014; O’Hare et al., 2018; Andersen et al., 2020).

IarepBan QT ta QTc ominroBanu Ha MakcuManbHil Ta MiHIMaEHIN YCC 3a 100y , ane 3MiHH
HAMOLIBII BUpakeH! 3MiHM BHSABICHO Ha MakcuMaibHiM UCC, 110 BiAMOBIIAIO mepiogaM HarOiLIbIION
(hi3MYHOT aKTHBHOCTI Ta 4Yacy MpOBEACHHS 1H’e€KWil iHCymiHy. BpaxoBytodi , mo Bci oOCTeXeHi IiTh
OTPUMYBAJTM 1HCYJTIHOTEPAITiI0 Ta Malll Pi3HUK CTaXk JaHOi XBOpOOW, CTAHOBWUTH IHTEpEC JIeTanbHa
omliHKa TpuBajocTi iHTepBamy QT 3anme:kHO Bijg TpUBAIOCTI 3aXxBoproBaHHs. (puc.l). 3rigHo JaHux
aHamHe3y 15 (40,5%) niTeli 3 TpUBATIICTIO 3aXBOPIOBAHH 110 5 pokiB, Ta 22 (59,5%) Bix 5 no 15 pokis.
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Puc. 1 Tpusanicmo inmepeany QTC na maxcumanoriic YCC 3anesximcHo 8i0 mpusaiocmi 3ax80prOEaHHs.
Hpumimxa:* p<0,05 npu nopisusnui 3a Kpumepiem Cm 1o0enma 3 ypaxysanHsim HOPMAiIbHO20
PO3N00iNy OaHUX.

SAx mpeacraBneHo Ha puc.l. y miTedl i3 TpuBamicTIO 3axBOproBaHHS Big S5 no 15 pokis
CTaTUCTUYHO 3HAUyIle BHSBISIETHCS MOAOBKEHHs iHTepBany QTC, mpu yomy y BiaBenenni CS1 y
31,8% BcranoBiieHo TpuBanicte QTC Ounbine 99 mponeHTWIsA, y TMOPIBHSHHI 3 JITBMH 31 CTaxkeM
xBopoOu 10 5 pokiB. Takox, y BinseneHus CS3 22,7% 3 rpymnu AiTel 3 TpUBAJIICTIO

5-15pokiB npotr 6,6 % iHIIOI TPyIH BUSBJICHO TO0BXKeHHS iHTepBaity QTc (p<0,05).

3BepTae Ha cebOe yBary 3miHa TpuBajocTi inTepBainy QTC 3anexxHo Big crati (Tabin.1)
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Tab6muns 1. Tpusanicts iHTepBay QTC Ha MakcumanbHili YCC 3anexHo Bijg craTi y HiTeH,
xBopux Ha [IJ[ 1 Tumry

Bineenenns CM5 Bineenmenns CS1 Bineenenns CS3
Xirormi JiBuata Xnormri JiBuara Xormi JiBuara
(n=15) (n=22) (n=15) (n=22) (n=15) (n=22)
TpuBamicTs
inTepBany QT 5(33,4%) 14(63,6%) | 6(34,9%) | 16(72,8%)* | 12(80%) | 20(90,9%)
(BikOBa HOpMa)
TpuBaiicTb
inTepBamy QT
(>450 mc y 2(13,3%) 6(27,3%) 4(26,7%) | 3(13,6%) 1(6,7%) | 2(9,1%)
XJIOMIIIB Ta >
460 mc y niByar)
TpusamnicTs
inTepBany QT
>470 mc y 8(53,3%) 2(9,1%)** | 5(38,4%) | 3(13,6%) | 2(13,3%) 0
XJIOIIL[IB Ta >
480 mc y miByar)

[Mpumitka: *p<0,05, **p<0,01 npu mopiBasaHI 32 Kpurtepiem Cr’romeHTa 3 ypaxyBaHHSIM
HOPMAJIHOTO PO3MOALTY JaHUX.

Sk mpencraBneHo B Tabamili 1, criocTepiraeTbesl TEHASHIIIS 10 30UTBIIEHAS TPUBAJIOCTI IHTEPBATY
QTc y xuormiiiB TOpiBHAHO i3 miBuatamu. Tak, juime 1/3 TaIli€HTIB YOJOBIUOI CTAaTi Maad HOPMAIILHY
TpuBanicts iHTepBaty QTC y BimBenenusx CMS5 Tta CSl1. Ilpu mpomy y Bimsenmenni CMS monoBuHa
XJIOMIIB Maju TpuBamicTh iHTepBany QTC Outbme 99 mpounentwns (53,3% mnporu 9,1%, p<0,01).
OtpuMaHi pe3ysIbTaTH MiATBEPIKYIOTHCS JAHUMH JIITEpaTypH TPO MepeBakaHHs! CHHPOMY MOJ0BKEHOTO
iaTepBary QT, ocobnrBo HAOYTOrO, TA CHHIPOMY PANTOBOI CMEPTI Cepe]] 0Ci0 YOIIOBIYOI CTATI.

BaxTmBUM TIOKa3HUKOM TIPOLIECIB pernofisipu3anii € Takox aucrepcis nokasanka QT ta QTc.
3a pmanuMu gociimkeHHs y 6 (16,2%) maiieHTiB BUSBICHO 30iNbIIEHHS TUCIEpCii, TpH LbOMY
3HauYeHHS HOTO MOKa3HKKa Oynu B Mexkax (54,4 -114,3). Bapro 3a3HaunTy, 110 301IIIEHHS AUCTIEPCii
irTepBany QT ta QTC cmiBnagany i3 mepiogaM TiMOTIIKEMil y IUX XBOPHUX.

Jisi TpOTHO3yBaHHS PU3UKY PO3BUTKY CEPLEBO-CYAMHHUX YCKJIaJHEHb Yy BHUIJIL
BUHHUKHEHHS PalTOBUX LUIYHOUKOBHUX JKUTTEBO 3arpO3JIUBHUX TaxiapUTMil, MU MIPOBEJIM OLIHKY TPyl
PU3UKY 32 JTOTIOMOTOO 1€EpapXivHOTO KJIACTEPHOTO aHam3y (puc.2).

OTxe, 1o nepioi rpynu (HU3bKOTO PU3UKY) YBIMIIUIK JITH 3 IyKPOBUM Jiaderom 1 THITy, SKi
He MajM 30UIbleHHS TpuBanocTi iHTepBaimie QT ta QTC Ta 3MiHM gucnepcii 1uX iHTEpBaliB Ha
MakcUMaibHIl Ta MiHiManbHi HCC

Ho npyroi rpynu (BUCOKOTO PU3UKY) YBIMIIUTM TMAII€HTH, SIKI MaJIM 30UIBIICHHS TPUBAJIOCTI
intepBaiie QT Ta QTC Ta aucrepcii 1UX IHTEPBAIIB B JCKIJIBKOX BIBEACHHSAX OJHOYACHO, abo
noJloBkeHHs1 iHTepBairy QTC y moemnHaHHi i3 30inbmieHHSM aucrepcii. Llg rpyma mitelr moTpebye
0CcOOJIMBOTO HAIJISIY JIiIKaps KapAiojora 3 METOIO JIiKyBaHHSI CHHIPOMY IMOAOBKeHOro iHTepBainy QT
Ta JIiKaps TeHETHKA JIJIsl BUKIIOYEHHS BPO/PKEHOTO CHHIpoMY iHTepBanry QT.

Jlo TpeThol rpyn yBIHILIH AiTH, sIKI MaIH 1ooBxeHHs iHTepany QT ta QTC ymie y omHOMY
BiJIBEJICHHI a0o nwmine 3MiHy aucnepcii 1ux inTepBaiiB. i aiTH Takoxk MOTpeOYIOTh AWCIIAHCEPHOTO
HATJSITY JIIKapsl KapJliojiora 3 METOI KOHTPOJIIO CTaHy CEepIIeBO-CYIMHHOT CUCTEMH, BPaxOBYIOUH IO
IHCYJIIHOTepaIlisi Ta MEPIOMUYHI CTaHM TiNOTIIiKeMil HeraTMBHO BIUIMBAIOTH Ha Tepedir CHHIPOMY
noJoBXeHoro intepsaiy QT.
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Puc.2. lepapxiunuii knacmepnuii ananiz mpusanrocmi inmepsanie QT ma QTC ma oucnepcii yux
iHmMepeanie Oisl BUSHAUEHHS 2PYN PUSUKY PO3BUMKY CePYe80-CYOUHHUX YCKIAOHEHD.

BucHoBku. TakuMm 9uHOM, 3a pe3yibTaTaMH JOCTIHKEHHS JIOBEIEHO, IO Y IOJOBUHH JIITEH,
XBOPHX Ha I[yKpOBHiA JiabeT 1 THIly, BUSBIICHO MOJIOBKeHHsI iHTepBary QT. BcTaHOBIEHO TEHIIEHITIIO JI0
301IbLIeHHS TpUBAJIOCTI iHTepBaty QTC y xiomiiB nopiBHAHO i3 AiBuatamu. Cepel MAIi€HTIB YOIOBIUOi
crati juire 1/3 Manu HopMallbHy TpuBalicTh iHTepBany QTC y Bineaennsx CMS5 ta CS1. [pu npomy y
BiaBeaenHi CMS5 53,3% xJtomiiie Majii TpuBaIicTh inTepBaity QTC Oinblie 99 mporeHTHIIS.

Ha migcraBi pe3yibTaTiB i€papXiqHOro KIACTEPHOTO aHallizy po3poOJeHO TPU IPyNH PU3HUKY,
JI0 SKMX YBIWIUIM TiTH 3aJie’KHO Bif TpuBanocTi iHTepBamy QT ta QTC Ta 3HaueHHsa aucnepcii nux
iHTepBaiiB. s MalieHTIB KOXXKHOI TPyNHM HamaHi pPEeKOMEHAAIlll CTOCOBHO TOMAIBINOI TAaKTHKH
JUCTIAHCEPHOTO CIIOCTEPEKEHHSI.

dinancyBanHsa Ta KoHQuIiKT iHTepeciB. JlaHe HOCIIIKEHHS HE OTPHUMAIO 30BHIIIHBOTO
(hiHaHCYBaHHS Ta HEMae KOHQIIIKTY 1HTEPECIB.
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KauecTBeHHBIN ypOBEHb TOILIMBA, IPOU3BEJICHHOIO HAa OCHOBE METaHAa M3 Pa3IMYHOrO
WUCXOJHOTO CBHIPhsl (IIPUPOJHOTO Ta3a, CXKIKEHHOTO MPHPOJIHOTO ra3a, OWOMeTaHa, YTOJBHOTO
METaHa), HampsAMYK 3aBHUCHT OT TpeOOBaHWIA, NPEABSIBISIEMBIX K HEMY Ui TOTpeOuTeleH,
YCTaHOBJICHHBIMH CTaHIapTaMH CTpPaH, HMCIOJb3YIOUMX MPUPOAHBIA Ta3 Kak TOIUIMBO, T.€. OT
JIOTYCTUMBIX JTHMH CTaHJapTaMW 3HAYCHWW TEIDIOTBOPHOW cmocoOHocTu (umcina Bob66e) u
JICTOHAIIMOHHOM CTOMKOCTH — METaHOBOTO yuucia [1].

IIpuponHbIii Ta3 W3 pa3nUYHBIX MECTOPOXKICHWN W JaXke pa3jIHYHBIX CKBKWH BCerjia
OTJIMYAeTCs II0 COCTaBy, a O00OpyZOBaHHE, KOTOPOE JOUKHO CKHraTh Tra3 IOCTPOCHO IO
OTIpesieNiCHHbIE CTaHIAPTHI TEIUIOTHI CTOPAHHS W YUCTOTHI, IPU 3TOM OYEHb BAXKHBIM (HaKTOPOM
CTaHOBUTCSl ypaBHUBAaHUE PA3HOTO MPHUPOJHOTO Tasza JI0 eIWHOro CTaHiapra. [2]. DTa mpobiema He
HOBasl M IPOIIECC XapaKTEPU3YIOT HEKOTOPBIMHU KPUTEPUSIMHU.

[Iporecc ropeHust B MPOMBIIIJICHHOCTH BCEeraa ObLT IMPEIMETOM HCCIICIOBAHMIA, B YaCTHOCTH,
Takde wuccneaoBarenn kak Bo0O6e, Jpnnbyp, xuwnsbept, Ilpur, Busekp, Hou u ap. [3-8],
pa3palaThiBaIl KPUTEPUM M METOIMKH JUIS TEIUIOTBOPHOH CIIOCOOHOCTH MPUPOAHBIX Ta30B. JTH
WCCIIC/IOBAaHUSl TIOSBIWIIMCh B TPOILIOM BeKE, W OHM CBsI3aHBl C 4UCIoM Bo0O0e M CKOpoCThIO
pacnpocTpaHeHHS TIAMEHHU.

[ToBbIIEHNE CTOUMOCTH SHEPTHH U TIOSIBIICHUE T'a30B PA3JIMYHOTO Ka4eCcTBa MPUBEIO K TOMY,
YTO pacueThl B ra30BOM OTpaciu Havyalld MPOU3BOJIUTH MyTEM M3MEPEHUs TerioBoi sHepruu. Ha ceit
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JIeHb, B ['py3un pacder KoiuyecTBa MPHUPOAHOTO Taza MPH BBIILUIATAX 32 HCIOJIB30BAHHBIA ra3
MPOUCXOANT B KyOoMeTpax (HOpManbHBIM KyOomerp). B AHTINH, OOBIYHO, IS BHU3yaIH3aI[UH
HCITOJIB3YIOT MUarpaMMy B3aHMO3aMEHICMOCTH Ta30B. 3/1ech, opauHaTa - dnuciao Bobbe, a abcruccea -
CyMMa J0Jieii SKBHBAJICHTOB TpomaHa W aszota (puc.l) [2]. IlosTomMy, MBI 3a OCHOBY Oepem
AHIVIMMCKYIO IHarpammy.

Kak Buano, Bapmanus [ONyCTUMBIX IIapaMeTpPOB ras3a JOBOJBHO Beiuka (00iacts,
HasbIBaeMasi «IpueMieMoi» “acceptable”). DueproeMkocTh Konmebinercss oT 46,5 no 51 mx/M3, a
CyMMapHBII 3KBUBAJIEHT IpOMaHa U a3zora cocranisier ot 0% 1o 45%.

Tak Kak B M3y4E€HHUH MPOLECCOB M IIapaMeTPOB B I'PY3HMHCKOM Ira30BOM CEKTOPE, BBIICHUIOCH,
YTO 3TU IHPOLECCHl SBHO croxacTuyeckue. llosTomy, wnempto pabOTHI ABJISIETCS pa3paboTkKa
B3aMMO3aMEHIEMOCTH MPUPOAHOTO ra3a, B YaCTHOCTH, AMAarpamMMa B3auMOJCHCTBUS MEXIY YHCIOM
Bo066e u cymmapHoOii moiel SKBHBAJICHTA MPOIMAHA W a30Ta, JJIS TPY3WHCKOTO ra30BOrO PHIHKA, HA
OCHOBAaHUHM CTOXaCTHMYECKHX IpoueccoB. B CBiI3M C 3TUM, paccMOTpUM pa3paOOTaHHBIM HaMu
anroput™M (METOIUKA) JUIS TIOCTPOCHUs AMarpaMMbl unciia Bob0e, oCHOBaHHOW Ha CTOXacTUYECKHE
MPOIIECCHl B Ta30BOM CEKTOPE U HATypHbIE HH(POPMATUBHEBIE UCXOIHBIC TaHHEIC.

Kpuruvecknii ananazon
Hemoamnoe cropanme

JInansa nponana/Merana

Kont HILEE 1AM

Huknas rpannima BpeiiaseHms
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Puc. 1. 3asucumocmo wucia Boboe om cymmuvi 00aell RpOnan068020 u a30MHO20 IKEUBALEHIMOE

1. PacematpuBaeM uncio Bo66e \y _ _Q , Kak cTOXacTHuecKyr0 BeluduHy, rie BenuduHsl Q -
Ve
TEIUIOEMKOCTh M OTHOCHTENBHAs IUIOTHOCTh Taza f - CTOXACTUYECKHE BEIWYMHBIL, 2. YCTaHOBUM

IUIOTHOCTH pactipe/ienieHust it BemmdnH Q, P, B YaCTHOCTH MX BEJIMYMHBI MATEMATHYCCKUE OXKUIAHUS
¥ CPEIHCKBaIPATHIHBIC OTKIOHCHHS (g, M,y Oq, Oq ) U QYHKIMI IIIOTHOCTH PACIIPE/ICIICHIS f, (Q)

u f, (p) st mowcka BEMYMH CTaTHMCTHYECKUX PSIOB ObUT paccMoTpeH Jomyck caiita OO0
»] PY3UHCKOM Ta30BOH TpaHCHOpTHOH KommaHuu“ [9]. 3. YCTaHOBMM IUIOTHOCTB pacCHpeneleHuUs
aHanuTraeckoi pynkun W gncna Boooe - g(W), KOTOpOE oMpeernsieTcs 1o 3aBucuMoctH [10]:

i 0Q.p)y
g(W)=[f[Q(z):z] Q.

[l

rae £(Q,p)=f,(Q),(p). a- 2Qp) onpeenuTens Skobu (sxkoOuam);
a(w,z)

4. Eciiu M3BECTHBI aHANMMTHYECKOE BblpaxkeHue GpyHKiyy g(W) U COOTBETCTBYOLIME MATEMATHICCKHE
OXHJIAHUSI U CPEIHEKBAPATHUHBIC OTKIOHEHHS (U, O\, ), TO AIFOPHTM 3akaHumBaetcs; 5. Eciu
Boipakenne Qynkumn g(W) BecbMa CIOXKHO (WM MHTETpAll HE PEIAETCs aHAINTHYECKH), a TAKIKE
napametpsl (W, G, ) HE YCTAHOBJIEHB AHAIUTHYECKH, TOIJA TIEPEXOIUM K CIEIYIOIIEMy IIary;

6. CornacHO OTMEYEHHOTO Ha caiiTe, paccMaTpuBaeM psabl TEIIOEMKOCTH (QQ OTHOCHTENBHOM
IIOTHOCTH Ta3a P Q; {Ql,Q2 ,...,QN} ¥ P;{P1, Py Py |- LA COOTBETCBEHHBIX PSIOB CTPOUM HOBBIiL

psan uucna BobGe. \y Q. Q Qn_ . IMocme 3TOro MpOM3BOANUM CTATUCTHYCCKYIO 00paGOTKy U
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COOTBETCTBEHHO YHCIICHHO HaXOAWM (PYHKIIHIO g(W) u ee mapamerps! (W,,, O, ); /. CormacuHo
BBIICOTMEUEHHOTO CaiiTa, HAXOJAUM JaHHBIE O HOBOM DsAf€ CyMMAapHOTO SKBHUBAJIEHTAa IPONAaHA U
asora, ycraHoBuM oTy BemnumHy N\ ) ¥ COOTBETCIBYIOIIME XapaKTCPUCTUKH: (yHKLMs
IJIOTHOCTH DPAaclpeleleHus] U MaTeMaTHYeCKUEe OKHIAHUS M CPeTHEKBAaAPATUUHbIE OTKIOHEHUS:
h(N Pran, ), FNorny " O Npr o, 8. Ctpoum nuarpammy, rae abeuucea N, , a opaunara - uncio Boo6e

W . TIpssmoyTonbHUK (WM WHOM ()OPMBI) TIPEACTABISCT qrUarpammy dnciia Boooe (puc. 2a).

) Yucno BobGe mocTapnseMoro mpHp/IHOTO Ta3a
Py + 30y (Asep6aiixan n Poccus)
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Puc. 2. a. Unniocmpayus nocmpoenust ouazpammol yucen Boboe; 6. Cpasuenue ynryuii
8EPOSMHOCIU PACHPEOeNeHUst NIOMHOCIU YUCLA OUHAMUYECKUX PSO06 NPUPOOHO20 2a3d 8 NOMOKe
npupoono2o 2asa uz Azepbatioxcana u Poccuu.

CornacHo myHKTam 3 1 4 anropuT™a, TaK Kak yy, __Q , mostomy Q(Z) =W,/p u coriacHo

2
BEIpaXeHHIO gucia Bo66e, a sskobuan paBasercs [9]: M __2Q , TO OKOHYATEJIBHO MOITy4aeM:

aw,z)  w
Y
1 o , 2 WZ p
o) [rhie1eI228hao- L foteg @ tel log LW o

Takum o06pa3oMm, QyHKIHS IUIOTHOCTH PAacCHpEAEICHUs] BEPOATHOCTEH g(W) yrcina Bo60e

MOJKET OBITh PEIleHa C TOMOIIBIO dNIeMEeHTapHbIX (yHKINH. OJHAKO IMOTyUYeHHBIE BBIKIIQJIKH TPEOYIOT
OOJIBIINX YCHITUH, ¥ TOJTyYeHHOE aHAITNTUYECKOE N300paKeHHE SBIISIETCSI BEChMa CIOKHBIM. [ToaTomy
NPUHAMAEM BBIIICONMCAHHYI0 METOJIMKY B COOTBETCTBUHM C MyHKTaMu 6 U 7. Takum oOpa3om, MbI
pPacCMOTPHM  pe3yJIbTaThl CTATHCTHYECKOH OOpadOTKH TEIUIOTBOPHOCTH HPUPOJHOTO  Tasa,
uMmnoptupyemoro u3 Azepbaiimkana u Poccun (puc. 2. 6). CoriiacHoO BBIIIIEOTMEUEHHOTO CaiiTa, MBI B
TEYCHWE JOBOJBHO OOJIBIIOTO BPEMEHH, OKOJO YeThIpeX JeT (€XKEeIHEBHO), CO3/aBaliH
nHpOpMaoHHyI0 6a3y. HakoHen, o [UIMHHBIM AWHAMUYECKHM psiAaM (TETJIOEMKOCTh U TUIOTHOCTh
NPUPOJHOTO Ta3a, a TaKKe SKBHBAJCHTHBIC JONHM MPOMAaHa M a30Ta), MMOCTPOSHA TEIUIOTBOPHAsS
nuarpamma kadectsa. (Puc. 3.a, 0).

Kpuruueckuit amanason
Hemoamoe cropanne

Jlumust nponana/serana
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Puc. 3. a. Juacpamma Bobbe, 6. Cpasrenue c600HOU Ouazpammovl RPUPOOHO20 2a3a OJisl
Benuxoopumanuu u I'pysuu.
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Takum 06pa30M, I/IHGHTI/I(bI/IIH/IpOBaHI)I TaKHue (baKTOpI)I U 3aKOHOMCEPHOCTH, KOTOPBLIC B

coyeTaHuu ¢ (PU3MYECKUMU TTapaMeTpaMu IPUPOTHOTO Ta3a, B YACTHOCTH, TETUIOEMKOCTH, TUIOTHOCTH
U CTAaTUCTUYECKHE XaPaKTEPUCTHK XUMHUYCCKHX COCIUHCHWU B TPUPOJHOM Traze. Takum o0Opa3om,
BIIepBBIC B [ 'py3un Obuia pa3zpaboTaHa OpUTHHAIBHAs METOIOJOTHS MOCTPOSHUS AWAarpaMMbl YHCIIa
Bo006e (TerToTBOPHOCTH ) B3aNMO3aMEHSIEMBIX IPUPOTHBIX Ta30B.
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MNOCTPOEHUE MMPOTOTUIIA ABTOMATU3UPOBAHHOM
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BBenenme. 25 ¢despans 2017 roma Ha CKHIETHCKOM CaxapHOM KOMOHMHATe MPOH3OILIA
BCIIBIIIKA TBUJIEBO3AYIIHOM CMECH C TOCHENYIOIIMM B3pBIBOM, B pe3yjbTare KOTOpPOTo,
JIepOpMUPOBAIMCH CTEHBI 11eXa, ObUIM TMOBPEXAEHBI OKHA U JABEPHBIE MPoEMbI. B amuieHTpe B3phIBa
OKa3aJIUCh IIATh JKCHILMH, ITOJIyYUBIINE OXKOI'M 0O0Jiee IIOJIOBHUHBI TE€JIa U MOBPEKICHUS BHYTPEHHHUX
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opranoB. YUeTBepo U3 3TUX KEHIIUH YMEPJIO BIOCICICTBUU OT TIOJYUYCHHBIX TPABM, & IATas BHIXKHIIA,
HO OCTaJach WHBAJHIOM. B Xoze pacciemoBaHHWsS NPUYAH B3pbIBa BBIICHHIIOCH, YTO CHCTEMa
acnpanuu (ynajieHds TbUIM) M BEeHTWIAIHNH IleXa padoTana HEWCIPaBHO, a TakyKe, OTCYTCTBOBAaja
Kakas-InOo cHCTeMa MOHUTOPHUHTA 3aMbUIEHHOCTH BO3yXa B IPOU3BOACTBEHHOM MTOMEIICHUH.

B3pbIBel mbUTH (ITBUIEBO3AYIIHBIX CMECEH — adpo3oiiell) MPEeCTaBIAIOT OJHY W3 OCHOBHBIX
OTIACHOCTEH TOPHOMOOBIBAIONINX, IHINEBBHIX M XHMHUYECKHX mpou3BoAcTB [1]. IlomoOGHOro BHIa
B3PBIBBI IPOUCXOJIAT B OTPAHUUESHHOM MPOCTPAHCTBE — B IMOMEIICHUSIX 3[]aHHI, BHYTPU Pa3IUYHOTO
0o00pyOBaHUs, B IITOJNBHAX IaXT. BO3MOXKHBI B3pBIBBI MBUIM B MYKOMOJIBHOM TIPOHM3BOJICTBE, Ha
3epHOBBIX 3JIeBaTOpax (MydYHas TBUTB); MpU paboTe C KpPaCUTENsIMH, CEpOil, caxapom, APYTUMHU
MOPOIIKOOOPAa3HBIMU THUINEBBIME TPOMYKTAMH;, TPH MPOWU3BOACTBE IUIACTMACC, JIEKapCTBEHHBIX
MperaparoB; Ha yCTaHOBKaX JAPOOJICHUS TOIUIMBA (YrOJNbHAS MbLIb); B TEKCTHIBHOM IPOHM3BOJICTBE.
Croii mbUTA TONMMIMHOM Bcero 1 MM B 3aKPBITOM ITOMEIIEHHH MOXET CTaTh NPUYIMHOMN B3pBIBA, €CIH
3Ta THUIh MOJAHUMETCS B BO3AYX, @ 3aT€M BOCIUIAMEHHUTCS OT KaKoro-nOo ucToyHmka. Curyarus
ycyry6n;IeTc;I e U TEM, 4YTO IOAHATAad B BO3AYyX IIbUIb, MOKET MJOJI0C BpEMA HAXOAUTHCA
BO B3BENICHHOM coOcCTOSHMH. IIbIIb CKamIuBaeTcs B BCHTWIAAIMOHHBIX YCTAaHOBKAX, B HU3KHX, ILIOXO
MPOBETPUBAEMBIX MecTax. B pesynbraTe HCKpoOOpa3oBaHUS, UM KAKOTO-TO MCTOYHHKA 3aHOCA OTHS
MOYKET NMPOM30MTH B3PHIB, B pe3yJIbTaTe KOTOPOrO BO3HUKAET ynapHas BojHa [2-3].

Konrenmst B3pbIBOOS30MACHOCTH HAa MBLICOOPA3YIONIMX MPEANPUATHIX BKIOYACT B CeOs
Mephl TI0 TPENOTBPAICHUIO B3phIBa (HAIpPaBICHHBIE HA CHHKCHHE BEPOSITHOCTH BO3HUKHOBEHUS
B3pbIBa) W MEpPHI M0 B3PHIBO3AIINTE (HANPaBICHHBIE HA CHIDKEHHE TOCIEJCTBHIA B3PHIBA). Mephl 1o
NPEOTBPAIICHHUIO B3PhIBA BKIIOUAIOT:

- HeAomyIeHrne 00pa30BaHMs B3PHIBOOTIACHOH TTHLIH;

- yCTpaHEHHE UCTOYHHKOB BO3TOPAHUS;

- NOAACPIKAHUEC YUCTOTHI ITPOU3BOJCTBECHHOI'O IIOMCUICHMA

- o0OydeHue mepcoHaia OCHOBaM 0e301acHOM paboThI;

- HAJIEXKAITYO SKCIDTyaTaIli0 000PYIOBaHNUS;

- YCTaHOBKY MCKPOTacCUTEIIEH.

C 1uenpi0 HEIOMyIICHUs 0Opa3oBaHMs OMACHBIX KOHIIGHTpPAIMKA TBUIM B BO3IyXe
HEOOXOJMMBIM SIBIIIETCS. CO3J]aHWE CHCTeM MOHHUTOPUHTa KOHIIGHTPAllMW TBUIM B BO3IYyXE,
MO3BOJISIONIUX CUTHAIM3UPOBATh O MPUOIMKEHHH K TPENENbHO OMACHBIM YPOBHSM KOHIICHTPAIIHA
meun B BO3ayxe. OCHOBHOM IENBI0O JAaHHOW pabOThI SBISIETCS CO3JIAaHWE CHUCTEMBI KOHTPOJIS
3aIBUIGHHOCTH BO3[[yXa B IIPOM3BOJCTBEHHOM IIOMEIICHHWH, KOTOpas OyIeTr coaepkatb B cebe
HEOOXO0MMOE KOJIMYECTBO MOIyjIel-aHann3aTopoB, oobenuaeHubix B Wi-Fi — cetb. K 3T0i1 cetn
MOXXHO OYJIET TMOJKIIIOYUTHCS C TOMOIIBI0 OOBIYHOIO KOMIIBIOTEpA MM MOOWMJIBHOIO YCTPOHCTBA
(cMapTdoH) mIs KOHTPOJS 3a COCTOSHHEM 3albUICHHOCTH IIOMEIICHHUS B JII000H TOYKe, Te
YCTaHOBJICH aHAIM3UPYIOMMN MOIyIb. [loMUMO 3TOTO, KXKIBIH aHATH3UPYIONIUNA MOIYJb B PEKUME
pEATEHOTO BpEMEHH [OJDKEH HWMETh BO3MOXKHOCTh (DPHKCHpOBATh pe3yNbTaThl H3MEpEHWH Ha
cooctBeHHyl0 SD — kapTy W mepenaBarh pe3yibTaThl M3MEPEHUH MO OEecrpoBOJHOMY KaHAly Ha
cepBep, TAe XpaHUTCSI W Tpapuueckd oroOpakaeTcss BCsS HMH(OpMAINUs, MMOCTYHAIOMas CO BCEX
aHAMM3HUPYOIUX ~ Moxyied. Takum o0OpazoMm, co3gaBaemasl CHCTEMa IIO3BOJIUT  TOJTYYHUTh
HNCYCPIIBIBAIOIIY O I/IH(i)OpMaHI/HO O COCTOJdHUH 3allbIJICHHOCTH BO3AyXa B IIPOU3BOJCTBEHHOM
IMOMEIICHUN, YTO IIO3BOJIMT TapaHTUPOBAHHO I/I36e)KaTI) BO3HUKHOBCHHA HECUYACTHBIX CJIIydacB Ha
MPOU3BOJICTBE, CBSA3aHHBIX CO B3PHIBAMH IBUICBO3IYIIHBIX CMECEH, a TakKe IMO3BOJIUT YIIYYIIUThH
Ka4ecTBO YCIOBUH TpyJa paboTalolmiero InepcoHana, T.K. OyJeT CHTHAIU3UPOBATh 00 OMACHBIX
YPOBHSAX COAEPKAHUA BTN B BO3IYXE.

CTpykTypHasi cxeMa W KOHUENUMS aBTOMATH3MPOBAHHOW OeCNpPOBOAHOI CHCTEMBbI
MOHUTOPHHIA 3aNbLIEHHOCTH BO3/IyXAa.

KonnentyanpHo npuwHOHN (YHKIHOHUPOBAHMS CO3JaBa€MON CHCTEMBI TIOHSATEH W3
pucynka 1. M3 pucyHka BHIHO, YTO Ha HEKOW NMPOW3BOJCTBEHHOHN IUIOMIAJKE MMEETCS HEKOTOPOe
KOJIMYECTBO MBUICTCHEPHUPYIONMUX IMPOU3BOACTBEHHBIX arperaTtoB, CIOCOOHBIX CO3/1aBaTh OMACHBIC
KOHIICHTPAIIMH MBUIA B BO3[yXe. Bo3je 3TUX MBUIETeHEepaTOpOB YCTAHABIMBAIOTCS aHAIU3UPYIOLIUE
KOHIICHTPAIMIO TBUIM B BO3AyXEe MOAYJIH cHCTeMBL [lpum 5TOM ympaBieHHWe Bcell CHCTEMOit
aHAIM3HUPYIOIIUX MOJyJIeH, a Takke cOop, (PMKCHpOBaHWE M TIepeiada M3MEPCHHBIX TOKa3aTesei
OCYILIECTBIISIETCS. MO OeCHpOBOAHOMY KaHally CBSI3H, IOCPEICTBOM TEXHOJIOTHH OeclpoBOIHOM
cercopuoit Wi-Fi cetn (Wireless Sensor Network (WSN) technology) [4]. K maHHO# ceTH OAKIIOYEH
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cepBep, YIPaBISIOIIUA MPOIecCOM M3MEpeHMH M (UKCHPYIOLIMHA pe3ynbTaTbl uaMepeHuit. Jlumo,
OTBETCTBEHHOE 3a MOHHUTOPUHI 3albUIEHHOCTH BO3[yXa Ha IPOM3BOJACTBEHHOHN IUIOIIAIKE, UMEET
BO3MOXXHOCTb B JIFO00HI MOMEHT BPEMEHM HOIKIIIOYUTHCS K MOHUTOPHHIOBON CETH IOCPEICTBOM
CTallMOHAPHOTO WJIM TIEPEHOCHOTO KOoMIbioTepa (cMapTdoHa) W MOJYYHTh HCUYEPIBIBAIOIIYIO
MH(QOPMAIMIO O KOHIEHTPALMAX COAEprKalleiics MbUTM B BO3LyXEe BO BCEX 30HAX, II€ YCTAHOBJICHbI
AQHAJIUTUYECKUE H3MEpUTEIbHbIE MOIYJIH. B cilyuae BO3HHUKHOBEHHMs CUTyallMd, NPH KOTOPOH
KOHIIEHTpalus o0pa3yromeiicss MbUTH CTaHOBHUTCS OMACHOHM, cpabaThiBaeT cucTema TpeBorn. PakT
BO3HMKILIECH CHTyalud (UKCUPYEeTCsS Ha cepBepe, a TakKe B OHEPrOHE3aBUCHMOH NaMsaTH
KOHKPETHOTO, IPOCUTHAIMBIIETO 00 OMacHOCTH, aHaNM3upymomero moaynia. Cobupaemasi cepBepoM
nHpopMaIus mpeodpasyercst B 0a3y NaHHBIX, XpaHANIyI0 B cebe WHPOpPMAIMIO O JaTe M BpEMEHH
MPOU3BEICHHOTO HM3MEPEHHUsS, O BEIMYMHE KOHICHTPAMM MBUIM B BO3AYyXE, O BIAXHOCTH U
TeMIeparype Bo3ayxa; HHQOpMamus coOupaercs W (UKCHPYETCS € KaXAOro YCTaHOBJICHHOTO
AHAJTM3UPYIOLIETO MOIYJIs, COAEPIKAIIEr0 COOTBETCTBYIOIINE N3MEPUTEIbHbBIE JaTUHKH.

KonuuecTBO coOpaHHBIX B OECHPOBOJHYIO CETh AHATUTHYCCKUX MOJYJICH MOXKET ObITh
MIPOU3BOJIBHBIM M OTIPEIEISETCS TOJBKO KOJIMYECTBOM IbIIETeHEPUPYIONINX YCTAHOBOK KOHKPETHOTO
IPOM3BOACTBEHHOI0 Komiuiekca. OOIuil NPUHIMII NMOCTPOCHHUS MOHMTOPHHIOBOM CETH TaKOB: Ha
OJIMH MbIIC00pa3yIoUIHii arperat — OJJUH aHATU3UPYIOIIIH MOTYTb.

YeTpoiicTBO aHAIM3UPYIOLIET0 MOAYJIs1, TPUHIUII IeHCTBHS, IPOrpaMMHOe olecrieyeHue.

Co3aHHOE PETHCTPHUPYIOIIEE YCTPONCTBO YIIpaBISIETCS 8-OWTHBIM MHUKPOKOHTPOIIIEPOM
¢bupmer Microchip — PIC18F452 [5], umeromuM 00bEM MOCTOSHHOW MaMATH TporpaMm — 32 KOaulT,
00bEM omepaTHBHOHN mamsTu — 12 k6alWT. MUKPOKOHTpoJUIep colepkuT 8 kaHamoB 10 — OuTHOTO
AUII, nognepxxuBaer Ha ammapatHoMm ypoBHe [12C, SPI, UART — wunTepdeiicsl; u3 BCTPOSHHON
nepudepun cHaOxkeH omHuM anmapaTHeIM PWM (mum — momymem). MakcuManbHas TaKTOBast
4yacToTa, Ha KOTOpoil MoxeT paborath nauuelii MCU — 40 MI'n. Vmpamnstomast nmporpamma aist
MHKPOKOHTpOJIEpa HalMcaHa U CKOMIIMpoBaHa B cpene Proton PicBasic Compiler. Ha pucynke 2
IpeACTaBlIeHa CTPYKTypHas OJIOK-CXeMa OJHOI0 W3 aHAJM3HPYIOLIMX MOZIYJIEeH MOHHTOPHUHIOBOM
CHCTEMBI, COOpaHHBIX B ceTh. Ha pucyHke 3 mpejcraBieHa cxema dJIEKTpHUYecKas MPHHIUIMAATbHAS

AHAITU3UPYIOLIETO MOIYJIS.
vz
/ = =
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Taler AES Tt i

Puc. 1. Cmpyxmypuas cxema agmomamuzupo8aHHol CUCHEMbl MOHUMOPUHEA 3ANbLIEHHOCMU 8030YXA
(xonyenyus): 1 — cepsep; 2 — Wi-fi cems, 3 — ananusupyrowue modynu; 4 — npouseodcmeenivie
npoyeccovl ¢ NOBLIUEHHBIM NbLIEOOPA308AHUEM.

4

YyBCTBUTENBHBIM 3JIEMEHTOM CHUCTeMBI siBisieTcst damuuk nviiuw GP2Y1010AUOF ¢upmbt
SHARP, criocoOHBIN OpeeNaTh HATMYHe MebYallliuX YacTHUI] MBUTH B BO3MyXe. MaKCUMaTbHBIH
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H3MepﬂeMLII>i AWana3oH KOHHOCHTpaluW IIbUIM B BO3AYXE JICKHUT B Ipeaciax a0 500 mr/ M3.
quCTBI/ITeJ'ILHOCTB JAaHHOI'0O JaT4yuhKa IIO3BOJIICT HE TOJBKO SaCI)I/IKCI/IpOBaTL B3pPBIBOOIIACHBIC
KOHIICHTPAIlUKU NBbUIM B BO3AYXE, HO U OLICHUTH KAa4Y€CTBO BO3AYyXa B IMOMCIICHHUN NIPU 0oJlee HU3KUX

KOHIOCHTpAalHUAX IbUIM B BO3OYXC.

OpI/IeHTI/IpyHCI) Ha Ta6m/1uy 1, MOXXHO IIO IMOJYYCHHBIM C JaTYHWKa

3HAYCHUSM KOHIICHTPAIIUH TIBUIH B BO3IIyXe, AaTh OLCHKY Ka4eCTBa BO3/yXa B TOMEIICHUH.
Onruueckuii naTyuk nbuia Sharp GP2Y1010AUOF, kputepuu Boioopa.
B HacTosiiiee BpeMsi Ha PHIHKE MPEJCTABICHO OOJIBIIOE KOJUYECTBO ONTHUYCCKUX JaTYMKOB

IbUIX Pa3HbIX HpOH3BOI[PITCJ'ICI>i.

BoabmIMHCTBO U3 HHMX HMEET I[OHOJ'IHI/ITGJ'II)HLII‘/'I HanCBaTeJILHI)IP'I

SJIEMEHT IJI CO3AaHHs BOCXOIALICTO MMOTOKA BO3AyXa Y€PE3 USMEPUTCIIbHYIO KaMEpy.

NODE 1 | NODE 2

IP: 192.168.1.1 | IP: 192.168.1.2

NODE 3 ENODE4 %NODES NODE 6! ..

ff' RF
Tx-Rx OLED
Module
Wi-Fi
1r 1T
Dust Sensor :) CTegsﬁgitrure
MCU PIC18F452
Humidity
RTC j C; Sensor
AliL Il
arm
System SD

Puc. 2. Cmpyxmypnas cxema ananuzupyouje2o Mooyst

Tabavma 1. KagecTBo BO3/MyXa B MOMEIICHUH, B 3aBICUMOCTH OT KOHIIEHTPAIIMY TIBUIH B BO3YXE

Konuentpanus Mukpo4actu
Illlbmlf Bi%uyxe II:’II‘/M3 ! Kauecrso Bo3nyxa

0-50 Bricokoe kauecTBO Bo3/ayxa

51-100 IIpuemnemoe kauecTBO BO3IyXa

101-150 HeratusHoe BimsiHIE HA JTIOACH ¢ 000CTpEHHOM

BOCTIPHMMYHBOCTBIO K TIBUIN

151-200 HeratnBHoe BusiHME Ha BCE TPYIIIBI JIIOAEH

201-300 Kpaiinss crenens 3arps3HEHHOCTH BO3/lyXa IbLIbIO
>450 B3speiBoonacHble KOHIIEHTPALMK TBUTH 7151 HEKOTOPBIX BEIIECTB
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Puc. 3. [lpunyunuanvhas cxema ycmpoucmea Mooyisk AHAIU3AMOPaA 3anbliIEHHOCMU 6030YXd,
noo ynpasnenuem MCU PIC 18F452

JlaHHOE 00CTOSITENLCTBO 00YCIIOBIMBAET CEPhE3HBIE HEJJOCTATKH CHCTEM, HCTIONIB3YIOIINX TaKHe
nmarynkyd. OCHOBHBIE HEJOCTATKH CBSI3aHBI C TIOBBIIIEHHBIM SHEPrornoTpeOlIeHneM W OpHEeHTAluen
JIATYMKOB TBLIM BO BpeMs paboThl. Cpelyd HEMHOTMX ONTHYECKUX JAaTYMKOB MbUIM, paboTaronmx 0e3
JIOTIOJTHUTENBHOTO HarpeBaTebHOro 3JeMeHTa, sBisierca naTuuk meutd GP2Y1010AUOF. Hanuebrii
JIATYAK WICATBHO TOIXOMUT IS CO3/IaHMS MOHHUTOPWHIOBBIX CHCTEM C HHM3KHM JHEPrornoTpeOJICHHUEM.
Kpome TOro, JaHHbIH JaTYMK OTHOCHTEIBHO JIEIICB M CTOMT, puMepHo, 12 $, maHHOE 00CTOSTETBCTBO
JieJIaeT ero 0COOCHHO MOIXOISIINM JJIsl CO3/IAHUS HEIOPOTIUX HPHIIOKEHHIA.

Baytpennss cxema narunka GP2Y1010AUOF nokxazana Ha pucyHke 4 [7].

IRED —O ®

!
Dust through hole AMA o) ®

1 o \

N 0®
Dust or Smoke particle N Amplifier Circuit 0 ®

PD
(For sensmvny éjﬂ—E'—O @

adjustment)
P case

Puc. 4. Bnympennee ycmpoiicmeo oamuuxa noliu
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Jatdauk cogepKUT B CBOEM COCTaBE MPOCTEHUIIYIO ONTHYECKYIO CHCTEMY, COJCPIKAILylo
HeckompKo uH3. Madpaxpacusii ceeroauon (IRED) pacmonosken mo auaronanu ¢ ¢goromuomom (PD),
MOCIeTHAA OOHApY)KWBAaeT OTPaXEHHBI BO3AYIIHOM MBUIBIO CBET B M3MepuTensHOM kamepe. [lo
JAHHBIM TPOU3BOJUTENS], JATUMK CIIOCOOEH OOHAPYKUBAaTh TOMUMO IBUICBBIX YaCTHLl U OUYCHb MEJKHE
YaCTHUIIBI, TaKWe KaK CHUTapeTHBIA AbIM, Hampumep. [lo ¢dhopme HMITyJIhCHOTO BBIXOJHOTO CHTHANIA C
JATYMKA MOKHO OTIIMYHUTH YacTHIBI MeUTH pazmepa PM2.5 u PM10 ot Gonee KpymHBIX 9acTHIl TBLTH.
Jns mpaBuibHOM pabOTHI ONTHYECKOTO JaTYMKa HEOOXOTUMO MHUTaTh MH(QPAKPAaCHBI CBETOIHON
(IRED) mmmynbcHBIM CHTHaJIOM, (popMa KOTOPOro IMoka3zaHa Ha pucyHke 5 [6]. Ha Beixonme maTymka
(hopMEpyeTCS aHATOTOBBIH UMITYJIbCHBIA CUTHAI, TPONOPIIMOHATIBHBIA KOHIIEHTPAIWHY TbUIH. BHEITHAS
(hopma BBIXOJJHOTO CHUTHANA TIOKa3aHa Ha PUCYHKE 6 [6]. 3aBHCHMOCTh BBIXOTHOTO HANPSDKEHHS JaTIAKA
OT KOHIIGHTPALMH TBUTH MIPEACTaBIICHA Ha rpaduKe, N300pakeHHBIM Ha pUCyHKe 7 [6)].

JlaTyuk TeMnepaTypbl H BJIAKHOCTH.

Jiia v3MepeHus] BIaXHOCTH B CHCTEME HCIOJB30BaH IHU(POBONM MATUYMK TEMIEPATyphl H
BiaxxHoctn DHTI11, sBuAsAch COCTaBHBIM JaTYMKOM, OH BBHIJAET KaTUOPOBAHHBIM LUPPOBOI
BBIXOJJHOM CHTHAJl C MOKa3aHHsSMH TEMIIEPaTypbl M BIQXKHOCTH. [IaHHBIA JaTYMK MMEET BBICOKYIO
HAJEKHOCTh W TPEBOCXOJHYIO OJNTOBPEMEHHYIO CTaOMIBHOCTH paboThl. JlaTumk compsiraeTcst c
MHKPOKOHTPOJUIEPOM OCPEICTBOM OJHOMPOBOAHON IMHBI AaHHBIX (Single-bus data format)
COTJIACHO CXeMe, IIPEICTAaBJICHHOM Ha PUCYHKE 8.

T=10ms

|

. Pw=0.32ms
| |

Puc. 5. Dopma umnynvcrozo cuenana ons numanus UK — ceemoouooa damuuxa

ON
| OFF
LED ——
Qutput pulse —/-L
0.28ms
Sampling
Puc. 6. Dopma u epems 6blO0pKU 8bIXOOHO20 UMNYILCHO20 CUCHALA
4
3
e
s 2
S /
F /|
3 /
1 //
0
0 0.2 0.4 0.6 0.8

Dust density (mg/m3)

Puc. 7. 3asucumocms 6b1x001020 HANPAMNCEHUA oamuuxa om KOHYyeHmpayuu nvljiu 6 eosdyxe
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VDD VDD
5K

1Pin

MCU DATA 2Pin DHT11

4Pin
GND

Puc. 8. Conpsocenue oamuuxa DHT11 ¢ muxpoxonmpornepom

Yacel peajlbHOr0 BPEMEHHU.

[TpuBsi3ka M3MEpeHHH IO BPEMEHM IPOM3BOIUTCS OJaromaps MOIYJII0O YacoB peabHOTO
Bpemenn (real-time clock, RTC) moctpoenHoMy Ha Mmukpocxeme DS3232, moAKIIOYEHHOH 10
nByxmpoBoaHomy uaTepdeiicy 12C (Inter-Integrated Circuit, MexxMHKpOCXeMHOE coeuHaeHue) [7].

Vee 1C£= 3V
o Reu=trICp e
1
R 0.1uF
PU Rpy 2 1
Vee 3 e
scL s 16pd scL INTISQW o >
SDA | N azP ~
- al Veer |14
RST | * RST Y e
PUSHBUTTON —|l 51nc. DS3232 ne 12 =3
. RESET 6 1
Ynpasnstowui (iHonka cBpoca) . N.C. N.C. 7=y _'_]'_
MWKPOKOHTpoOnnep N.C. N.C. =
8lne. GND ne |2
13

Puc. 9. Conpsiocenue RTC-m00yns C Mukpokoumpoaiepom

JanHbiii uHTEpdElic UCTIONB3YET IS NIepeiadn JaHHBIX JIBE JBYHAIPABICHHbBIC IMHUH CBSI3U:
HIMHY TocietoBaTe bHbIX TaHHbIX SDA (Serial Data) u muny taktupoBanus SCL (Serial Clock) [8].
Takxke wuMmeroTcss nBe JiMHUM Juis nuTanuma. OOmas cxema conpspkenus RTC momyns ¢
MHUKPOKOHTPOJIEPOM TpuBeAcHa Ha pucyHke 9. Mukpocxema RTC DS3231 oTCUMTHIBAET CEKYHABI,
MHUHYTBI, 4Yacbl, AHM HEIENH, JaThl Mecsua, Mecslpbl, roipl. Jlara 1O OKOHYaHMM Mecsla
aBTOMATHYECKH TIOJCTPAUBACTCS JIJISl MECSIIEB, Y KOTOPBIX JIHEeH MeHble 31, BKIltovas yuet (eBpaist u
KOPPEKIUIO JHEH /it BUCOKOCHOTO roja (10 2100 roxa). Yackr padoTatoT b0 B 24-4acoBOM, JIHOO B
12-gacoBom ¢opmare ¢ uHAMKaropom ~AM/PM. [lng naHHOH MUKpPOCXeMBbl HE HY>KEH BHEITHHUHA
KBapILEBbI pE30HATOp, W, HECMOTPSl HA 3TO, OHA MMEET OYEHb BBICOKYIO TOYHOCTb XOZJa YacoB
Omaromaps  BCTPOGHHOMY TEpPMOKOMIICHCHPOBaHHOMY  KBapueBoMmy reHepatopy (TCXO).
[MonknroueHre BHeNHeW OaTaper MUTaHUs K MOJYJIIO 4acOB 00ECIIeYHBAET TOYHBIM OTCUET BpEMEHU
Jake KOr/la IMTaHUE BCEH CHCTEMBI OTKIIIOYAETCSI.

BecnpoBoanoii mpueMonepeaTuYnkK JaHHbIX.

Jnst moctpoenust Hecnposoonot Wi-Fi cemu ¢ nenpio oOMeHa JTaHHBIME MEXIy CEpBEPOM U
aHAJTUTUYECKUMHU MOJYJISIMUA MCIIOJIb30BaH mpuemMonepeaatunk ESP8266[9]. OcHoBHBIE TeXHUYECKUE
xapaktepuctuku npuémornepenaromiero Wi-Fi — Motysist npuBeICHBI HIKE:

— Ilonnepkka 6ecripoBogHoro crangapra 802.11 b/g/n;

— BeixoHas MouiHocTh B pexxume 802.11b: +19.5dBm;

— DHepromnoTpediieHre B pexxume oxupanus <1.0mBT.

Vopasnenue Wi-Fi  momymem  ocymiecTBisieTcsi TMOCPEICTBOM — IOCBUIAEMBIX MY
mukpokoHnTpomiepoM AT-komaun mo UART - umaTepdeiicy. CUCOK M CHHTaKCHUC 3THUX KOMaH]
3aBHCHUT OT MPOLIMBKHK caMoro MoxyJisi. [l nmepBoHadanbHOM HACTPOMKH MOMYJIsl TpedyeTcs mociaTh
€My HECKOJIbKO KOMaH]I:

“AT” — npoBepka pabOTOCIIOCOOHOCTH MOAYJISI, B Pe3yjibTare MOAYJb TOUKEH OTBETUTh —
OK, ecnu Bc€ HOpMAIIBHO;

“AT+RST” — MOAyIh BBIIACT BEPCHUIO MPOITUBKH ¥ MPOU3BEIET CUCTEMHBINA cOPOC;

“AT+CWSAP="ESP8266”,”88888888”,11,0” - koMaH/a HACTPONKHN TOUKH JOCTYTIA;

70 9(61), December 2020 RS Global



WORLD SCIENCE ISSN 2413-1032

“AT+CIPMUX=1" — xoMaH/a, pa3pelrammas BKIIATh HECKOIFKO COeAMHEHN;

“AT+CIPSERVER=1,8888* - 3amyctuth cepsep ¢ moproM 8888;

“AT+CIFSR” — xomaH/a, TO3BOJISIONIAs Y3HATH CBOU ip — aJipec B CO3/TaHHOM CETH;

[locne STMX KOMaHA HYKHO MPOBEPUTHh YAAJICHHBIH TEPMHHANI: JOJDKHA TOSBHTHCS CETh
"ESP8266", ykazare Ha TepMmHHajie moyydeHHbIH IP ycTpoiicTBa m mopT /Ui mepejadd AaHHBIX, B
HamieM cirydae 310 — 8888. Pe3ynbTaToM nmepBHYHON MHUIMATU3ANNU U HacTpoiku Wi—Fi — Momysist
MHKPOKOHTPOJUIEPOM  sIBIISieTCsl  co3nanue HoBoi Wi—Fi - ceTm ¢ uMeHeM, NpPUMEHCHHBIM B
HacTpo¥kax (B Hamem cirydae 310 — "ESP8266"). Cerb 3Ty MOXHO YBUAETh Ha JIOOOM TajKeTe HUITH
tepmuHane, umeromumM Wi-Fi-momem. Ocraercst TOJIBKO MOAKITIOYMTHCS K ATOW CETH Ui OOMeHa
JaHHBIMH MeXIy ycrpoictBamu mo Wi—Fi. OOMeH AaHHBIME TO CO3AaHHOH OECHpOBOJHON ceTh
MEXK/Ty aHATH3UPYIOIIMMHI MOJYJISIMH U CEPBEPOM OCYIIECTBIIETCS 10 CTAHAAPTHBIM MPOTOKOJIAM.

Hns oToOpaskeHHS TEKCTOBOH WHQPOpPMALUM aHAIU3UPYIOUIMM MOAYJIEM HCIONb3YeTCs
rpa¢uueckuit OLED - aucrureit 0.96x128x64 Ha SSD1306 — koHTpOIIIEpE.

JHeproHe3aBucuMasi NaMATh AHAJIM3UPYIoLIero MoayJsi. Bece nponsseneHHbIe U3MEpEHHUS,
NpUBs3aHHBIE IO JaTe W BPEMEHHU HENpephiBHO coxpausiorcs Ha SD — kapre [10 - 11]. Cxema
noaxkoueHnst SD — kapThl K MEKPOKOHTPOJUIEpY IpHBeaeHa Ha pucyHke 10.

[ - ] REG2
E % vces  vee
i i i
1 5 0 =@ T,
vee [ — il
(] o il SPI-MISO
[ -_— i MMC-CS®
4 L (0 0] B SPI-MOSI
ZHee -y ] spisor
Ll B wll%) T =
Lod] i oin
==—f:i 17[ N i 24 s ?;'gv ‘
N nes [l s MMC/SD
e o r14| |Ri6| |R18 Do CARD
E % sxsgmagam L G

Puc. 10. I[looxniouenue snepeone3a8ucumori namsamu K MUKPOKOHMPOILLEPY

Cucrema TpeBOKHOrOo omnoBemenusi (Alarm System) — cTpykTypHas eauHHIA
MpeHa3HA4YeHa JJI 3BYKOBOTO OTIOBEIICHUS IMPEBBINICHUS OIMIACHOTO YPOBHS KOHIIEHTPAIWU BTN B
Bo3ayxe. [lomMuMo 3yMMepa, CHCTEMa OCHAIIEHa pEJICHHBIM YCTPOWCTBOM JIJISl TIOAKITIOYCHUS
BHEIIIHETO HCIIOJHUTEIHHOTO yCTPOWCTBA, HAlPUMEp, TPEBOXKHOW curHanmu3anuyd. CUTHAI TpEBOTH,
momumo Alarm System, dhukcupyercst cepBepom.

Takum o00pa3zoM, aHATUTHYECKUH MOy, MMOMHMO YHPABISIONIETO MHKPOKOHTPOILIEpa,
COJIEPIKUT B CBOEM COCTABE § YCTPOMICTB.

Bremrnuii Buj BepxHEl naHenu mpudopa ¢ pa3MelIeHHBIMU Ha Hell JaTduKaMy TPEJICTaBIeH Ha
pucynke 11. Ha pucyHke 12 cneBa mokaszaHa OTJIQOYHAsS IDIaTa aHATU3UPYOIMIETO MOIYJIS C TIOIKITO-
YeHHBIM K Hel marankoM meutd, Wi-Fi-momymem, SD—kaproii, MomyieM dacoB peanbHOro BpeMenu. Ha
pHCYHKE CrpaBa TMpPUBEJCH CKPHHIIOT KOMITBIOTEPHOW TPOTpaMMbl, (HKCHPYIOMEH pe3ylbTaThl
WU3MEPEHUI 0JJHOTO aHAM3upyoliero Moayis. (MHTepdeiic mporpaMMbl B CTaIuK pa3pad0OTKH).

/

Puc. 11. Buewnuil 6uo éepxueti naneiu npubopa ¢ pasmewjeHHbIMU Ha Hell 0amyuxamu (Cmaous Omaaoxu,)
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17:44:32
17:44:33
17:44:35
17:44:36
17:44:37

Puc. 12. Pazpabamuisaemas cucmema 6 pedicume omaaoxu: 1- ciesa Ha pucynke omnadoyHas niama
¢ nookmo4enHbiM K Heil oamuuxom nolay; 2 - Wi-Fi —modynem; 3 - SD — kapmoti; 4-epapuueckum
Ooucnaeem. Cnpasa — Rpocpamma, GUKCUpYIoOwds pe3yibmamsl UaMepenull Ha KOMnbiomepe
(unmepdpetic npoepammul 6 pazpabomke)

BoiBoabl. Ha Tekymiuii MOMEHT MPOCKT HAXOAUTCS B CTaJMU OKOHYATCIILHOM JOPaOOTKH:
HEoO0X0oaMMO 10paboTaTh MU3aiiH KOpITyca aHATUTUIECKUX MOMYJEW, MOMHMO 3TOTO, HEOOXOIHMO
nopaboTath UHTEpGEC ynpaBisionield mMporpaMMbl BEPXHEr0 YPOBHS ISl KoMibloTepa. OqHaKo, B
1IEJIOM, TPOCKT y3Ke PaboTOCIIOCOOCH.
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Beryn. B MuHynoMy CTOMNITTI, pa3oM 3i 3pOCTaHHIM KUTBKOCTI aBTOMOOITIB Ta (OpPMYyBaHHS
iXHBOrO pyxy Ha JOpOrax B IOTOKHM, BUHHKIA MOTpeda B JOCHIIKEHHSIX OCOOJMBOCTEH B3aeMomil
TPAHCIOPTHUX 3ac0o0iB MK co0OI0 Ta CepelloBHINEM, B 4Yaci Ta MpPOCTOpi, SKi B MOJATBIIOMY
CTBOPHJIM OKPEMHI HapsIMOK TPAaHCTIOPTHO-1HXEHEPHOI TE€Opii — TEOPito TPAaHCHOPTHOI'O TOTOKY.

3aBISKU TOEIHAHHIO 3yCWJIb TEOPETHKIB (MaTeMaTHKiB, (i3MKiB, IICHXOJIOTIB Ta iHIINX) Ta
MPAKTHUKIB (TPAHCIOPTHHUX IHXCHEPIB) 3MIHCHIOBAIOCH IMOCTIHHE BJIOCKOHAICHHS SIK CKJIaJIOBUX
aBTOMOOUIEHOT JJOPOTH, TaK 1 METOJIiB, MOZETIEH Ta aNrOpPUTMIB IMPOTHO3YBaHHSA IHTEHCUBHOCTI PYXY,
PO3MOiTYy IHTEHCHBHOCTI PyXy Ha MEpeKi aBTOMOOULIBHHX JOpIr, 3aco0iB Ta METOJIB Oprasizariil
JOPOXXHBOTO PYXY, CHCTEM KepyBaHHS JOPOKHIM PyXOM TOILO.

Bapro 3ayBakuTH, 110 BIPOJOBXK OCTAaHHIX AECATWIITH y 0OararboxX KpaiHaX, perioHax,
BEITMKMX MICTax Ta arjoMepallisax JOBKOJIA HUX ab0 BHUEPHYIOTHCS ab0 HAOIMXKAIOTHECA JI0
BUYEPITYBaHHS MOJIMBOCTI €KCTEHCHMBHOIO PO3BUTKY TPAHCIIOPTHHX MEpEX. 3a TaKMX YMOB Ha
NEepUIMi TUIaH BUCTYIAE SIKICTh MPOEKTYBAaHHS aBTOMOOIIBHUX JOPIT Ta BYJHIL, €QEKTUBHICTh iX
(GyHKIIOHYBaHHS Ta OE3MEeKHu pyXy, ONTUMalbHE TPAHCIOPTHE IUIAHYBaHHS, BJIOCKOHAICHHS
opraizamii JOpPOXXKHBOTO PyXy, @ TaKOXX PO3BUTOK Ta ONTUMI3allisi MapLIPYTiB TPOMaJChKOrO
TpaHcHopTy. BupinienHs mpoOieM Ta 3aBjaHb IUIAHYBaHHS PO3BUTKY TPAHCIOPTHHUX MEPEK Ta
KepyBaHHS TPAHCTIOPTHUMH ITOTOKAMH HEMOXKIIBE 0€3 MaTeMaTHYHOT'O MOAEIOBAHHSI.

B cBoro yepry, Oyap-sika MOjeIb MOTPEeOY€E MOCTIHHOIO PO3BHUTKY, 1100 HAJIEKHUM YHHOM
BIJITBOPIOBATH TIOBEIIHKY MOJIETHOBAHOI CUCTEMH, OCOOJIMBO TAKOTO CKJIAJHOTO, OaratodakTopHOro
Ta 3MiHHOTO B 4aci Ta MPOCTOPi CEpeAOBUILA, K TPAHCIOPTHUH MOTiK. BaxxuBy poib y KaniOpyBaHH1
rmapamMeTpiB MOJEI TPaloTh JaHI HATYPHUX CIOCTEPEKCHB 3a IMapaMeTpaMH TPaHCIIOPTHOI Mepeki Ta
TPaHCIOPTHOTO TIOTOKY.

IMocTtanoBka npodsaemu. [lounnaroun 31 ctBopeHHs bprocom ['pinmmmsacom y 1934 porri
nepoi (hyHAaMEHTAIBHOT) MOIETl TPAHCIIOPTHOTO IMTOTOKY, SIKa ITOKAa3alia 3aJICKHICTh TACTAHITIT MiXK
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TpaHcropTHUMHU 3acobamu (headway) Ta X IIBHIAKICTIO, 0 ChOTOJACHHS OyJI0 pPO3pOOJICHO IIie,
moHaiimenme, 62 woxeni [1] Ta [2]. MopaentoBanHs BakiaMBE s PO3YMIHHS TOBEIIHKH
TPAHCTIOPTHOTO MOTOKY Ta (hopMyBaHHS €PEeKTUBHUX CTPATETi KEPYBAaHHSA JOPOXKHIM pyXOM. 3aTOpH,
JOPOKHBO-TPAaHCIIOPTHI MPHUTOH Ta Pi3Ki 3MiHU YMOB PyXy CIIPUYHHSIOTH B3aEMOJIIEI0 TPAHCTIOPTHUX
3aco0iB. Bozii pearyioTh Ha TOPOXKHIO CUTYAIi0 Y HANPSMKY PyXy, IO 3HAXOIWUTH BiTOOpaKeHHS Y
3MiHI AMCTaHII] Ta MBHIKOCTI TPaHCHOPTHOTO 3aco0y. B Ham dYac IHCTpYMEHTH MOMETIOBAaHHS
TPAHCHOPTHOTO TOTOKY BHKOPHCTOBYIOTbCA SK JUIi JOBTOCTPOKOBOTO IUIAHYBaHHSA, Tak 1 JIs
KOPOTKOCTPOKOBHX IPOTHO3IB HAa OCHOBI (DaKTHYHHX JaHUX TPO JOPOXKHIA pyX. Y MallOyTHhOMY
MOJIeJl Ta IHCTPYMEHTH MOJEITFOBaHHA MOXYTh (i TIOBHHHI) OyTH BIOCKOHANEHI Ui e(eKTUBHOTO
3aCTOCYBaHHS, HAPUKIIA]], aBTOMOOITBHUX aBTOMUIOTIB, aIalTHBHOTO KPYi3-KOHTPOIIO, AMHAMIYHOTO
KepyBaHHA JOPOXHIM PyXOM Ta IJIaHyBaHHS IIJISXiB €BaKyallil y BUMIAJAKy HAJA3BUIaHHUX CUTYaIliH.
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Cell trall_s.mission

——— o

Multi-class (MC) LWR | " \Generic MC

| “TLWR
LWR// e
) Ve
- Higher order (HO) | e
: _H}'brid CF/HO
Clu.ster
Headway distrib:%tion \\
. Generic GK
Gas kinetic (GK
| \Zav
X_HOGK\N\ _ \
Hybrid CF/LWR

/ .
Stirn\—l'us-response Optal velocitpoeneric SR

Cellular automa

FD/ Varying caPacity
Shape
Hysteresis
O—
Capaci.ty drop

1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Puc. 1. V3aeanvrena diazpama po3sumiy Mooeno8anHs mpancnopmuo2o nomoky [2]
Hpumimku: 1. Kooxcna mouka osnauae mooens. 2. Yopna ninis nokaszye, wjo ma cama abo oysice
nooibHa modenb OYia 3anPonoHOBAHA OEKIIbKA PA3ie PISHUMU OOCTIOHUKAMU

B uinomy, po3pizusitoTh (puc. 1) 4 piBHs (IiX0a1) 10 MOJETIOBaHHS TPAHCIIOPTHOTO MOTOKY
(1], [2] ra [3]:

- ¢pynnamentansnmii (FD), sikuii He BpaxoBye 3MiHY AUCTaHIIIi Ta IIBUIKOCTI B Yaci;

- mikpockomiunmii (MICRO), sxuii IpyHTYETBCS Ha XapaKTEPHCTHKAX pI3HMX THIIB
TPAHCIIOPTHHUX 3ac00iB (aBTOMOOLI, aBTOOYCH, BAaHTaXiBKH, MOTOIMKJIM TOIIO) Ta iX B3a€MOJIl OIMH 3
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ormauM. [lel minxin Mae Ha METI aHaJTi3 TaKMX MApPaMETPIB, K IHTCHCUBHICTD, IIUIBHICTD, IIBUJIKICTh, Yac
PYXY Ta 4ac 3aTPUMKH, JIOBT1 YeprH, 3yIHHKH, 3a0pyAHEHHS TOBKLLUIA, BUTpaTa MaJIMBa Ta yAapHi XBUII;

- makpockoniyanii  (MACRO), skuil BHBYAa€ TPAHCIOPTHI IOTOKHM SIK €IUHE ILIiJIe
(cepenoBuiie). BpaxoByroThcst Inie arperoBaHi 3MiHHI, Taki SK cCepemHsl MIUIBHICTh, CEepemHS
IHTEHCHBHICTh Ta cepemHs MBHAKICT. s Toro, moO BpaxyBaTH BiAMIHHOCTI MDK THIAMH
TPAHCIIOPTHUX 3aCO0IB (HAMPHUKIIAJ, JICTKOBI Ta BaHTaXXHI aBTOMOOLII), po3po0JieHi OaraTokiIacoBi
Bepcii MaKpOCKOIIYHUX MOAETICH;

- me3ockomiunmii (MESQO), sxuii € mpoMiKHUM MiXK MIKPOCKOIIYHMM Ta MaKpPOCKOIIYHHM
MiIX0MaMH, OMUCYIOUM pyX TPAaHCHIOPTHHX 3aco0iB K PO3MOALT HMOBIPHOCTEH, MpHYOMY,
BUKOPHCTOBYIOUH TpaBUJia MMOBEIHKY, BU3HAYCHI TSI OKPEMHX TPAHCTIOPTHUX 3aC00iB

Crig 3ayBayKuTH, 110 KIIaCU(IKaIlis MOJIENel TPaHCIIOPTHOTO MTOTOKY MOXe 31HCHIOBATHCS 32
IHIIMMH KPUTEPiSIMH, TAKUMH SIK TIOCTiIHHI UM AUCKPETHI 3MiHHI, piBeHb AeTali3alii, croxacTuyHe abo
JETepMiHOBaHE TMpPEACTaBICHHS TWpOLEeCy, MacmTad 3acTOCyBaHHS, THUO PIBHAHb MOJEII
(mudepenmianbhi a0 AUCKPETHI) a00 KINBKICT (a3, OmucaHux MOS0 Tomio [1].

BinmoBigHo 10 BUMOT YMHHUX HOPMAaTHBHUX JTOKYMEHTIB, YKPAiHCHhKi TPaHCIOPTHI iHXKEHEPH
MiJ] 9ac MPOEKTYBaHHS aBTOMOOUTRHUX IOPIT, JOPOXKHIX OJATIB Ta OpraHizamii JOPOXXHBOTO PYXY,
BU3HAYCHHS TPAHCIIOPTHO-EKCIUTyaTaIlifHUX TOKAa3HHWKIB JOPOXKHIX OJATIB, IUIaHyBaHHS pOOIT 3
PEMOHTY Ta yTPUMaHHS aBTOMOOUIBHHX JIOPIr, aHalli3y aBapiiHOCTI Ta OLIHIOBaHHS YMOB Oe3IleKu
pyXy Ha aBTOMOOUIBHHX JOpPOrax BHKOPHCTOBYIOTH TMEPEBAKHO MIKPOCKOMIYHUNA MiAXiA 10
MOJIEITIOBAHHSI TPAHCIIOPTHOTO MOTOKY (Tadu. 1).

Tabmuus 1. OcHOBHI mapameTpu (XapakTepHUCTHKH) TPAHCIIOPTHOTO MOTOKY ab00 OKpeMHuX
TPAaHCHOPTHHUX 3aC00iB, sIKi BAKOPHCTOBYIOTHCS JJIsl MPOSKTHHUX PillleHb
BukopuctoByBaHuii mapameTp (XapakTepuCTHKA)

A = > =
O [ = % < 2
i = S o oA & T E o>
Ne Hlyxanuii(i) napamerp(u) 25 Z Z X2 S =28
o =SS = % g o
SRR =Y = o z S = 25 s
15) m < & < ] 20
= = ) 5 = =
= s 5 =
Kareropist mpoekToBaHoi npuUBeIeHa
1 |aBTOMOGIIBHOT IOPOTH 3TIIHO 3 abo
4.1.2 [4] dakrrana
I'eomeTpuyHi e1eMEHTH
2 |IpOEKTOBaHOT aBTOMOOIIBHOT PO3paxyHKOBa [HOPMAaTHBHE HOPMAaTHBHA

Joporu 3riguo 3 4.2.1 ta 4.3 [4]
KinpkicTh Ta mmprHa OCHOBHHUX
CMYT pyXy 3rimHO 3 5.1.4 [4] Ta
JTIOJTaTKOBHX 3TigHO 3 5.1.25 [19]
CMYT PyXy

KoHcTpyKilist TOPOXKHBOTO OJIATY | mepcrek-
3rijgHo 3 8.1 [4] Ta 6.2 [5] THBHA
[IponyckHa 31aTHICTB 3TiAHO 3 5.2
[7]

TToxa3HUK HEBIAIOBIAHOCTI
3rizHo 3 8 [7]

KoedimienT npuroxn 3riguo 3 7.1.2
7 |abo koedimieHT HEOE3MEKH 3TiTHO | dakTHIHA
37.1.3[8]

8 KomdoptHicTh pyXy 3rifHO 3
7.2.4[8]

Tax cxy1anoch iCTOPUYHO, IO OCHOBHI IMiAXOJM IO BUKOHAHHS PO3paxyHKIB OynH 3akyageHi
me B 70-x — 80-x pokax XX CTONITTS i 3 TOTO Yacy, 3a OKPEMHMH Ta HEUYHUCIIEHHUMHU BUHSITKaMH, HE
akTyamizyBaimuch. Lle ¢akT myke TOKa30BO MiATBEPHKYEThCS MpOTrpaMaMy HaBYaHHS Ta
METOJAWYHMMH BKa3iBKaMHU 10 BUKOHAHHS KYPCOBHIX IPOCKTIB, BHUKJIAIACHUX Ha OQIMIHHUX calTax
YKpaiHCBKMX TEXHIYHHMX KOJIC/DKIB Ta YHIBEPCHUTETIB, HAPUKIIAM, I MUCHHILTIHA «IIpoekTyBaHHS
ABTOMOOUTBHUX J0OPIT».

IpUBC/ICHA

HOpMaTuB He (pakTHUHUN

pO3paxyHKOBa MUTOMUNA | yCepeHeHa

pO3paxyHKOBa MUTOMUNA | yCepeHEeHa

(akTHuHA (akTHuHA
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BpaxoBy1oun KijbKIiCHI Ta sIKiCHI 3MiHH, SKi BiOYJINCh 3 TPAHCIIOPTHOIO rany33i0 Ykpainu [9]
ta [10], Bce GinbIn HaraabHOIO € MOTpeda y 3AIHCHEHHI AOCIIIKEHb, SKi TO3BONATh, IIIOHAHMEHIIIE,
JOi3HATHCh (aKTHYHI MapaMeTpu Cy4YacHUX TPaHCIOPTHUX IIOTOKIB Ta iX BIUIMB Ha MEPEXKY
aBTOMOOUIBHUX IOpIr Ta cropyau TpaHcropTy. Lle, B cBOIO uepry, NO3BOJMTH BHUKOPUCTOBYBATH
CBITOBi 3100YTKH 3 TPaHCIOPTHOrO MojetoBaHHs [1] Ta B moBHIM Mipi 3a0e3neuuTH peasizailito
HamionaneHoi TpancniopTHoi ctparerii [11].

OpHMM i3 HamNpsIMKIB TIPOBEACHHS JOCHIDKCHb € aHalli3 JaHuX, ski 30uparorbes WIM,
nouynHatoun 3 BepecHs 2019 poky. [lig yac mpouecy 3BakyBaHHS AJSl KOXKHOTO TPaHCIIOPTHOTO
3aco0y BU3HAYAIOTHCS: JJaTa BUMIPIOBaHHS (10 MUTICEKYH/IM 3a CBITOBHM YacoM), TabapuTy (IOBXKHHA,
ITUPHUHA, BHCOTA), KUTBKICTh OCEW Ta BiJICTaHb MK HUMH, BIIICTaHb BiJ IEPIITOI/OCTaHHBOI BiCi IO
MepeIHBOr0/3aIHFOTO Oamrepa (3BHC), 3arajibHa Maca Ta HAaBaHTOKEHHS HAa KOXXHY BICh, CMyTa Ta
HanpsM pyXy, IIBUIKICTh PyXy Ta Aep>KaBHUN HOMEP.

Amnanizyroun 3i0paHi JaHi MOXXHa poO3paxyBaTd 3a OyIb-KUH MPOMDKOK 4Yacy HAaCTYITHI
XapaKTEePUCTUKH TPAHCIIOPTHOTO MOTOKY [12]:

- IHTEHCUBHICTb PYXY;

- HIUTBHICTE PyXy (B TOMY YHCII JOBKWHHU TPAHCIIOPTHUX 3aCO0IB Ta AUCTAHINIO MK HUMH);

- ckian pyxy (kimacu tpancnoptHuX 3aco0iB 3a EURO6 a6o EURO13);

- MIBHJKICTH PyXY (CepeiHIo apupMETHUHY, CEPEIHIO TapMOHINHY, % 3a0€3MeUeHHs TOIIIO).

Kpim Toro, 3a nonomororo nanux WIM MoxHa BCTAaHOBUTH OOCST TPAH3UTHUX MIEPEBE3CHb.

AKTyajizanisi JaHUX NPO AOBKHUHY TPAHCHOPTHUX 3aco0iB. JlOoBXMHA TPaHCIOPTHUX
3ac00iB € BAKIIMBUM ITapaMETPOM ISl MOJIENTIOBAHHS TPAHCIIOPTHOTO IMOTOKY Ha MIKPOCKOIIIYHOMY Ta
MaKpOCKOIIIYHOMY piBHsIX. JlOBKMHA TpaHCIIOPTHUX 3acO0iB B3arajli Ta KOXKEH T'e€OMETPHYHHIMA
mapaMeTp 30KpeMa € BHU3HAYaJbHUMH ITiJl 9ac MPOSKTYBaHHS EIEMEHTIB aBTOMOOITBHOI TOpOTH,
HaNpHUKIa, KPUBUX Yy TUIaHI Ta Mpodisi, NIMPHHU CMYTH PYXY, PO3LIMPEHb HA KPUBUX, MICIb AJIS
3YIUHKHU Ta CTOSIHKHM TPaHCIOPTHUX 3ac00iB Tomo. KpiM TOro, mpoBeneHi TOCTiKEHHS Bi[3HAYa0Th
CUTYyalliiHy 3MiHy Ta0apuTIB TPAHCIIOPTHUX 3aCO0IB 3aJIe)KHO BiJl Yacy J00W Ta MICI MPOBEICHHS
crniocrepesxerb [13], Bim morped y4acHukiB pyxy [14], BIJIMB JOBrOMipHHX TPAHCHOPTHHX 3ac00iB
(BaHTaXiBOK Ta aBTOIOI3/(iB) Ha Oe3MeKy J0pOKHBOro pyxy [15] Ta [16].

Sk Oymo BkaszaHo B m. 5 Ta 6 Tabm. 1, AN MOAETIOBaHHS TPAHCIIOPTHOTO IIOTOKY
BUKOPHUCTOBYIOTHCS HACTYIIHI JIO)KUHHU TPAHCIIOPTHUX 3acO0iB: JIETKOBUKH — 4,2 M, BaHTaxiBKku — 7,0
M, aBTonoizau — 12,0 M ta aBToOycu — 10,5 M.

3a qanumu WIM, 3a niepioz 3 01.06.2020 mo 28.12.2020 Ha ykpaiHChKHX Aoporax 3adikcoBaHi
HACTYIHI JOBKHHH TPAHCTIOPTHUX 3ac00iB (puc. 2 - 11). [Toxubka BUMiproBaHb CTAHOBUTH 2%.
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Puc. 11. Jloeorcunu asmobycis

AHani3 orpuManux naHux (puc. 2 — 11) mokasye, 1110 OCHOBHIMH CKJIQJIOBUMH TPAHCIIOPTHOTO
MOTOKY B YKpaiHi € IerkoBi aBTOMOO1JTi, MiKpoaBTOOyCH, ABOBICHI Ta TPUBICHI BaHTaXKHI aBTOMOO1I,
a TaKoX AaBTOMNOI3[M, L0 CKJIAJaloTbCsi 3 JBOBICHMX TArayiB Ta JBOBICHUX a00O TPUBICHUX
HaIBIIPHYETIiB.

AKTyaJi3anisi JaHUX NP0 IBHAKICTH PyXy TPaHCHOPTHHUX 3aco0iB. IlBuaKicTe pyxy €
BOXIUBUM TapaMeTpOM JJIsi MOJENIOBAHHS TPAHCIOPTHOTO MOTOKY Ha MiKPOCKOMIYHOMY piBHI.
IIBuaKiCTH PYXY € BU3HAYAIBHOIO SIK TiJ] 9aC MPOSKTyBaHHS €JIEMEHTIB aBTOMOOLUITLHOI IOPOTH, TaK i
JUTS OLIIHIOBAaHHS TPAHCIIOPTHO-EKCILTYaTalliiHOTO CTaHy aBTOMOOIJIBHOT JOPOT'H.

Bei BiTUM3HSHI HOpPMAaTHBHI JIOKyMeHTH (TaOin. 1) ONepyroTh NEpeBaXKHO MOHSATTSIMU
«PO3paxyHKOBa» Ta IIPOEKTHA» IIBUAKOCTI PyXy, SIKi O3HAYAIOTh LIBHIKICTH OKPEMOIO JIETKOBOT'O
aBTOMOOUIA Ul JOPOTHM NEBHOI KaTeropii B NPaKkTHUYHO iJeajIbHUX YMOBAaxX, IO CYyTi, I'pPaHUYHY
0e3reyHy IBUAKICTD i3 3a0€3MEUEHHSIM CTIHKOCTiI aBTOMOOUIS Ha CyXOMYy 200 3BOJIOYKEHOMY YHCTOMY
HOKPUTTI Ta JOCTaTHBOI BiacTaHi BuauMocTi [17] i HisK He MPHB’sA3aHi J0 PEeATbHHUX IMHAMIYHUX
MOJJIMBOCTEH Cy4yacCHHUX TPAHCIIOPTHHX 3ac00iB.

HopMmatuBamu 0araTb0X KpaiH IPH MPOEKTYBaHHI JOPOTH JJIsl OLIHKH BiAMOBIAHOCTI 1 SIKOCTI
Cy4acHUM BHMOTaM PEKOMEHJIOBAHO BHKOPHUCTOBYBATH HE MaKCHMAIBHO MOMIIMBY HIBHJIKICTh, a
HIBUJIKICTH 85-BiZICOTKOBOI 3a0e3neueHocTi [17].

KpiM TOro, B OkpeMux BHIIagKax MijJ Yac MOJEIIOBAHHS Ta PO3PAaXyHKIB BHUKOPHUCTOBYIOTH
CEepEeHIO IBUIKICTh pyXy (1. 5 Ta 6 Tabi. 1), a mocTayaabHUKU HaBIral[ifHUX CUCTEM HAIAIOTh JIaHi PO
CepeIHIO FApMOHIIHY IIBUJIKICTh PyXY Ta IIBHAKICTB 13 3a0e3nedeHHsM Bij 5 10 95 Bincotkis [18].

3a ganumu WIM, 3a nepioz 3 01.06.2020 mo 28.12.2020 Ha ykpaiHChKUX Aoporax 3adikcoBaHi
HACTYIIHI cepelHi rapMOHIHI IBUIKOCTI pyXy (Tadi. 2). [ToxnOka BUMipiOBaHb CTAHOBUTH 2%.
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Tabnuus 2. PakTHUHI cepeiHi rapMOHiiiHI MBHAKOCTI pyxy 3a nanumu WIM

. CepeHs TapMOHiiHA MBUAKICTE PYXY, KM/TOT
Touxa obnixy |Hanpsam pyxy|  Cmyra pyxy aBTOOYCH | aBTOMOI3/H | BAHTAXKIBKH | JICTKOBUKH
WIM1 - M-06 Kufis 2 (kpaiiHsi J1iBa) 90,11 80,44 86,52 87,82
KM 24+130 1 (xpaiins npaBa) 80,92 71,52 71,84 73,74
WIM2 - M-06 Kuiis 2 (kpaiins JiBa) 96,88 85,44 93,08 108,13
kM 54+336 1 (kpaiiHs nmpasa) 89,03 77,81 76,24 86,24
WIM2 - M-06 Yo 2 (kpaiiHs JiBa) 96,93 85,44 95,04 103,46
kM 54+336 1 (kpaiins npasa) 85,94 78,30 78,82 80,86
WIM3 - M-03 Kuiis 2 (xpaiins JiBa) 94,85 85,37 99,13 112,14
kM 80+939 1 (xpaiins npasa) 89,05 78,87 79,97 84,92
WIM3 - M-03 XapKis 2 (xpaiins JiBa) 95,16 85,95 100,56 114,95
kM 80+939 P 1 (kpaiiHs nmpasa) 85,66 78,67 80,17 83,78
WIM4 - P-03 BODHCILL 2 (kpaiins JiBa) 79,56 78,68 84,55 87,94
KM 19+543 p 1 (xkpaifHs mpaBa) 85,66 78,67 80,17 83,78
WIM4 - P-03 5 2 (xpaiins JiBa) 83,82 81,03 85,84 90,76
KM 19+543 POBAPH ™ paiins pasa) | 69,09 71,22 70,42 74,58
WIM5 - M-05 Kuiis 2 (xpaiins JjiBa) 92,93 84,74 93,93 94,50
kM 36+304 1 (xkpaiiHs mpaBa) 81,20 73,71 75,47 75,65
WIMS - M-05 Oneca 2 (kpaiins niBa) 94,74 88,69 95,78 94,78
kM 36+304 1 (xkpaifHs mpaBa) 79,11 71,89 77,45 76,88
WIMO M7l Kuin |1 (paiimanpana)| 7450 | 7505 | 7794 | 7908

BpaxoBytoun Toi akT, mo marigaHunkun WIM moOymoBaHi Ha MUISHKaX aBTOMOOITEHUX
JIOpIr, Ha SIKUX HE MOPYUIYETHCS PIBHOMIPHICTh PYXY Ta BiACYyTHi JOJATKOBI OOMEKEHHS IIBHIKOCTI
PYXY, IUIS KOKHOT 3 WX JUITHOK MOXKHA BH3HAYHTH CEPEIIHIO TApMOHIHHY HIBUIKICTD TPAHCTIOPTHOTO
NOTOKY KOHKPETHOTO CKiaay (abo B JaHOMYy BHIIQJKy KOHKPETHHX IPEJICTABHUKIB T'PYII
TPaHCHOPTHUX 3aco0iB) B yMOBax BUIBHOTO pyxy (Tabiu. 3). 3a3Buuail, yMOBM BIJIBHOTO pyXy Ha
MiJIX0/1aX J0 BEJIUKUX HACEJICHHMX IMyHKTIB 3a0€3Me4yIoThCs B MPOMDKKY 4acy 3 22:00 no 6:00 ta 3
10:00 o 14:00, a Ha Bcix inmmx Maiganankax WIM — npaktudso 1inomo060Bo.

Taomuis 3. PaxkTuyHi ce

¢JIHI TApMOHIHHI IIBHAKOCTI B yMOBaX BUIBHOTO pyxy 3a qanumu WIM

Cepe/Hsi rapMOHiiiHa IIBUAKICTH B YMOBaX
Touxka o6miky | Hampsm pyxy | Cwmyra pyxy BIJIBHOTO PYXY, KM/TOJ
aBTOOYCH | aBTOIOI3/IM | BAHTAXKIBKH | JICTKOBUKHU
WIML1 - M-06 Kuiis 2 (xpaiins JiBa) 96,37 83,63 93,52 100,45
kM 24+130 1 (xpaifast mpaBa)| 88,75 76,54 77,27 81,24
WIM2 - M-06 Kutis 2 (xpaiins iBa) 98,38 86,02 96,14 110,86
kM 54+336 1 (kpaiias mpaBa)| 92,31 79,73 79,02 88,3
WIM2 - M-06 Yor 2 (xpaiiHs JiiBa) 99,84 86,61 97,49 109,98
kM 54+336 1 (xpaiins mpaga) 91,52 78,92 80,70 84,76
WIM3 - M-03 Kuis 2 (kpaiinsi jiBa) 98,31 86,52 103,64 118,36
kM 80+939 1 (kpaiinst mpaBa)| 93,85 79,89 83,91 86,78
WIM3 - M-03 XapKis 2 (xpaiiHs JiBa) 98,52 87,24 103,58 118,04
kM 80+939 P 1 (kpaiias mpaBa)| 93,66 79,61 82,99 88,21
WIM4 - P-03 BopHemis 2 (xpaiiHs JiBa) 98,44 80,98 87,81 92,16
KM 19+543 P 1 (xpaiias npasa)| 73,68 71,61 70,71 74,37
WIM4 - P-03 5 2 (kpaiinsi jiiBa) 87,64 83,12 88,11 93,26
kM 19+543 POBAPY 1"k paiins npasa)| 76,74 73,39 72,35 77,50
WIM5 - M-05 Kutis 2 (kpaiiHs JiBa) 97,00 85,44 97,18 102,56
kM 36+304 1 (kpaiins mpaBa)| 86,46 75,22 77,55 81,52
WIM5 - M-05 0 2 (xpaiiHs JiBa) 109,31 96,55 99,99 104,73
KM 36+304 €4 T (kpaitns npasa)| 84,86 73,94 82,17 82,65
WIMO-MOT|  Kuin |1 (xpaiimanpasa)| 7845 | 7712 | 8099 | 8262
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Jis  momaTKOBOTO MiATBEPPKEHHS ab0 CHpOCTyBaHHS OTpuMaHux 3a normomororw WIM
XapaKTepUCTUK (Tabur. 2 Ta 3) TpaHCHIOPTHOTO IMOTOKY MOKJIMBO BUKOPHUCTOBYBATH AaHi (Tadi. 4) Bifg
MOCTaYaIbHUKIB HaBiraminamx cucrem [18].

Tabmus 4. @akTudHI MIBUAKOCTI pyXy 3a nanumMu TomTom

JHinsnka,
110
MICTHTh
TOYKY
00Ky

Hampsm
pPyxy

Cepenus
rapMoHiiHa
MIBHJKICTS, | 5 |10({15| 20

KM/TOJ

IIBuaxKicTh i3 3a0e3neueHHsIM, Yo, KM/TOJT

2530354045 |50 |55

60

65|70|75(80|85|90

95

M-06

KM Kuis

24+130

94,96 |70(77|82| 86

8992|9597 (100{102|104

106

108(111|113|116|119|124

131

M-06

KM Kwuis

54+336

107,22 |82|88|93| 97

100|104|106|109|112|115|117

120

122(125|128|132|136|141

150

M-06

KM Yon

54+336

108,52 (82|88|93| 97

100|103|105|108|111|113|116

118

121|124|127|130|134(139

147

M-03

KM Kwuis

80+939

115,47 |84(91|96|100

104|108|111|113|117|119|123

126

129(132|136{140|145|151

162

M-03

KM Xapkis

80+939

111,89 [82|89|95| 99

102|105|108|111|113|116|119

122

124|128|131|134|139|145

154

M-05

KM Kwuis

36+304

99,98 [71]79|85| 88

93 96|99 {102|103|106/108

111

113|116|119|123|127|132

141

M-05

KM Ouneca

36+304

104,84 |78|85(90| 94

97 (100|102{105|107|109|112

114

116|119|121|125/129(134

142

M-07

KM Kwuis

62+879

99,89 |78/83|87| 90

93196 |97 |99 [102/104/106

109

111|114|117|120|124|129

139

M-06

KM Kwuis

246+008

109,95 [83|87(92| 96

100{103|106{109|112|115(118

121

124|127|131|135|140(147

157

M-06

KM Yon

246+008

115,78 |85]|91|96/100

104|108|111|114|117|120|123

126

129|133|136|141|146|152

161

AKTyaJjizanisi JaHNX MPO PO3NO/iJ TPAHCHOPTHHUX 3ac00iB.
Sk Oyno BkazaHo B m. 3 Tabi. 1, mix yac po3paxyHKYy KOHCTPYKLIi AOPOKHBOTO OZSTY
BUKOPHUCTOBYIOTh KOC(DIIUEHT feiyeu, SKMH BpaxoBye KUIBKICTH CMYT pyXy Ta pO3MOALT PyXy
TpaHcHopTy Ha HuX (Tabi. 6.3 [5]).
3a ganmmu WIM, 3a mepion 3 01.06.2020 no 28.12.2020 Ha yKpaiHCBKHX JOporax
3a(hikCOBaHMI HACTYIHHIA PO3IIOJILI TPAHCIIOPTHUX 3ac00iB (Tadur. 5).

Tabnuis 5. @akTHUHMIA PO3NOJII TPAHCIIOPTHHUX 3aC00iB 32 cMyramu pyxy 3a ganumu WIM

o dakTHYHHN po3MoAiN, %, 32 HOMEPOM CMYTH
Touka Hanpsm Kizpiicre 2 . ; o
) TPAaHCIIOPTHHX (kpaiins J1iBa) 1 (kpaiins mpasa)
00Ky pyxy 3ac00iB, 011 BCLOT'O BCLOT'O
3a rpynamu* 3a rpynamu
WIM1 - M- 37,05 62,92
06 Kuis 2014 068
KM 24+130 63,99-28,19-7,33-0,49 28,71-38,89-32,08-0,32
WIM2 - M- 8,01 91,98
06 Kuis 673 521
kM 54+336 28,74-23,65-42,53-5,08 10,45-26,82-61,55-1,18
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. ®DakTUaHAN PO3MOii, %, 32 HOMEPOM CMYTH
Kinbkicte -
Touxa Harpsim TPAaHCIIOPTHUX 2 (kpaiins niBa) 1 (kpaiins npasa)
00Ky pyxy 3aco01B, o7 BCHOT'O BCHOI'O
3a rpynamu* 3a rpynamMu
WIM2 - M- 10,83 89,14
06 Yon 733893
kM 54+336 23,86-34,50-38,02-3,62 5,07-34,97-58,42-1,54
WIM3 - M- 8,68 91,32
03 Kuis 559 547
kM 80+939 15,78-43,52-38,17-2,53 3,45-31,86-63,20-1,49
WIM3 - M- 981 90,19
03 XapkiB 572 113
kM 80+939 19,04-41,06-37,42-2,48 3,69-31,08-64,06-1,17
WIM4 - P- 11,85 88,15
03 Bopucnins| 708 752
KM 19+543 48,33-29,40-22,03-0,24 13,76-35,31-50,12-0,81
WIM4 - P- 18,50 81,50
03 BpoBapu 275 622
KM 19+543 45,27-32,65-21,66-0,42 10,76-35,02-53,30-0,92
WIMS - M- 32,46 67,54
05 Kuis 843 683
kM 36+304 62,24-30,59-6,31-0,86 28,92-35,00-34,96-1,12
WIMS5 - M- 18,11 81,89
05 Opneca 429 618
kM 36+304 34,20-34,87-27,36-3,57 10,49-34,06-53,61-1,84
WIM11 -
M-06 Kwuis 2 703** }%ﬂ%k %%
kM 246+008
WIM11 -
M6 | on | 1dn 135 52,5
KM 246+008 e e
* JIETKOBI — BaHTa)KHI — aBTOIOI3/I1 — aBTOOYyCH
**323,12.2020 no 28.12.2020
*** He cepTrdikoBaHMIA — KiIacu(iKallis TPAHCIIOPTHHUX 3aC00iB 3/IIHCHIOETHCS 3 MOXHUOKOO

BucnoBku. 3a momomorow manux, 3i0pannx WIM, Oymo orpumane MiATBEpIKEHHS 3MiHH
KUTBKICHUX Ta SKICHHX XapaKTEepUCTUK TPAHCIIOPTHOTO TMOTOKY Ha aBTOMOOUIBHHX JIOpOTrax
3araJlbHOro KOPUCTYBaHHS Y KpaiHu.

OTtpumaHi pe3ynbTaTd CBig4aTh MPO MOTpeOy y MoJepHi3alii YMHHUX MiJXOMAiB A0 BUKOHAHHS
PO3paxyHKiB, IPUHHATTS MPOSKTHHUX PIllIeHb Ta KaiOpyBaHHI IHCTPYMEHTIB MOJICITIOBAHHS.

Kpim TOro, nmani mpo 3BaxKyBaHHS B pyci JO3BOJISIOTH Kpaimle pO3YMITH IOBEIIHKY
TPaHCHOPTHUX MOTOKIB Ta 3aCTOCOBYBATH OUIBII HIMPOKHUH CHEKTP 1HCTPYMEHTIB MOZEIIOBaHHS,
PO3pO0IIEHIX HAYKOBIIMH 1HIIUX KpaiH.

REFERENCES

1. Femke Kessels, J.W.C. Van Lint, C. Vuik, Serge Hoogendoorn Genealogy of traffic flow models // EURO
Journal on Transportation and Logistics, Volume 4, Issue 4, December 2015, Pages 445-473. Retrieved
from https://doi.org/10.1007/s13676-014-0045-5.

2. Femke van Wageningen-Kessels, Serge P. Hoogendoorn, Kees Vuik, and Hans van Lint // Traffic Flow
Modeling: Genealogy // Transportation Research Circular E-C195, April 2015, Pages 1-16.

3. Nurul Nasuha Nor Azlan, Munzilah Md Rohani // Overview of Application of Traffic Simulation Model // MATEC
Web of Conferences 150, 03006 (2018). Retrieved from https://doi.org/10.1051/matecconf/201815003006.

4. JIBH B.2.3-4:2015 ABromoOinbHi goporu. Yacruna 1. [IpoekryBanns. Yacruna I1. By niBHunTBO.

5. T'BH B.2.3-37641918-559:2019 ABToMO00iabHI q0porH. JIOpoKHI OMST HEKOPCTKHMA. [IpoeKTyBaHHS.

84 9(61), December 2020 RS Global



WORLD SCIENCE ISSN 2413-1032

10.
11.
12.
13.

14.

15.

16.

17.

18.

M 218-02070915-674:2010 Mertonnka BH3HAYCHHS pIBHS 3aBaHTAXCHOCTI Ta MPOIMYCKHOI 3TaTHOCTI
ABTOMOOUIBHUX JOPIT.

MP B.2.3-37641918-891:2017 MetonugHi peKOMEHIAIii IIOJ0 OINHIOBAHHS BINIOBITHOCTI iCHYIOYHX
JIOPO’KHIX YMOB BUMOTaM O€3IEKH pyXy 3 ypaxyBaHHSM IHTEHCUBHOCTI PyXy Ta CKJIaJly TPaHCIIOPTHHX TIOTOKIB.
JACTY 8894:2019 besneka nopoxuboro pyxy. JliHiitHuii aHami3 aBapiifHOCTI Ta OLIHIOBaHHS YMOB O€3MEeKH
PYXy Ha aBTOMOOUIBHHX J0OpOTax.

ABTOMOOUTHHAN TPaHCTIOPT YKpaiHW: CTaH, IpoOIeMu, IepCIeKTHBH PO3BUTKY. MoHoTrpadis. 3a 3ar. pex.
AM. Pemsroka. — K.: IT1 " IepxasrorparncH Almpoekt", 2005. — 400.

Boszmiok A.b. Mepexa mopir YkpaiHn Ta cydacHi TpaHcmopTHI moToku // Jloporum i moctu: 30ipHHK
HaykoBux npaip. — K.: AT «AepxmnopHAl», 2014. — Bunyck 14. — C. 111- 124,

HamionaneHa TpancmopTHa ctparteris Ykpaiam Ha mepiox mo 2030 poky, cxBajieHa pPO3HOPSKCHHSIM
Kabinety MinictpiB Ykpainu Bin 30 TpaBus 2018 p. Ne 430-p.

Enexrponuuii pecypc Retrieved from https://stat.ukravtodor.gov.ua

Mohammad Maghrour Zefreh, Adam Torok, Ferenc Mészaros // Average Vehicles Length in Two-lane
Urban Roads: A Case Study in Budapest I Periodica Polytechnica
Transportation Engineering, 45(4), pp. 218-222, 2017. Retrieved from https://doi.org/10.3311/PPtr.10744
Robert Bartlett // Dimensions of vehicles - the physical dimensions of road vehicles // Global Transport Atlas,
Series 3 - Discussion Papers, June 2012, Pages 1-5. Retrieved from
https://www.researchgate.net/publication/200736172_dimensions_of vehicles_-

_the_physical_dimensions_of road_vehicles.

M. Zanne, A. Groznik. The impact of traffic flow structure on traffic safety: the case of Slovenian
motorways // Vilnius Gediminas Technical University, Transport, 2018 Volume 33(1). Pages 216-222.
d0i:10.3846/16484142.2016.1153519.

Chao Gao, Jinliang Xu, Xingli Jia, Yaping Dong, and Han Ru. Influence of large vehicles on the speed of
expressway traffic flow // Hindawi, Advances in Civil Engineering, Volume 2020, Article ID 2454106, 9
pages. Retrieved from https://doi.org/10.1155/2020/2454106.

CwmipHoBa H.B. AHanmiz mpoekTiB aBTOMOOUIBHUX MJOpIT 3a KpPUTEpiEM MIBHIAKOCTI pyxy. HaykoBo-
BHpOOHMYHIA xypHAI Ne 2 (238) 6epesens — kBitens 2014 p., c. 31-34,

Bosuiok A. b., Kacekis B. 1. BukopucranHs BeIMKHX JaHUX I aKkTyaiizaiii MiIXOIiB 10 aHai3y
aBapifHOCTI Ha aBTOMOOUTHHHMX noporax // TexHomoriuamid ayaumt i pe3epBu BupoOHmmTBA — 2020 -
Ne3/2(53) - C. 23-37.

RS Global 9(61), December 2020 85



WORLD SCIENCE ISSN 2413-1032

ARCHITECTURE AND CONSTRUCTION

HPEAINOCBIIKA AKTUBU3AIIUN APXUTEKTYPHO-
NCTOPUYECKOU CPEAbI

Kucenesa Anna Anexcanoposna, acnupaum, Kagheopa apxumexmyphuix koncmpyxyui, Odecckas

Tocyoapcmeennas Axkademusi Cmpoumenvcmea u Apxumexmypot, Odecca, Yxpauna,
ORCID ID: https://orcid.org/0000-0001-5438-7704

DOI: https://doi.org/10.31435/rsglobal_ws/30122020/7341

ARTICLE INFO ABSTRACT

Received: 28 October 2020 The architectural and historical environment concentrates and integrates the

Accepted: 14 December 2020 main elements of the city cultural values, having a high uniqueness rating. It

Published: 30 December 2020 structures and brings unity and identity to the city, while constantly adapting
to changing social demands. The modern stage of the architectural and

KEYWORDS historical environment development is that the atmosphere of the formed

space becomes anachronistic, while its content, perception and experience of
use are changing. There is a need for the successive development of
historical values and the acquisition of new environmental qualities. The
architectural and historical environment faces new challenges and tasks.

historical environment,
activation, prerequisites.

Citation: Kucenea A. A. (2020) Prerequisites for the Activation of the Architectural and Historical
Environment. World Science. 9(61). doi: 10.31435/rsglobal_ws/30122020/7341

Copyright: © 2020 KuceneBa A. A. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is
permitted, provided the original author(s) or licensor are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which
does not comply with these terms.

ApxurektypHo-uctopuueckas cpega (AUC) — ecTecTBEHHO CIOXKHMBIIMICS Ha MPOTSDKEHUH
BEKOB TOPOJICKOW OpraHu3M, OTPaKalOUIUH B CBOEH CTPYKType M (opMe XapaKTep HCTOPHUYECKHX
3TaloOB CYIIECTBOBAHMS M POCTa, a TAKXKe MX 3aKOHOMEpPHYIO cMeHy. McTopuueckas cpenia leHHa Kak
HaunOoJiee eMKHH, CoJepKaTeNIbHBIA M MHOTOIUIAHOBBIN MAMSITHUK apXUTEKTYPBI, T/I€ COCPEIOTOUEHBI
OCHOBHBIE KyJIbTYpHBIE IIEHHOCTH.

BaxubM yciioBreM (OpMHPOBaHUsI MOJHOLEHHON Xy0KECTBEHHO-00pa3HO cpellbl ropoja
ABJSIETCS. BOCCO3aHUE B €ro CTPYKTYypax XyJOXKECTBEHHO-UCTOPHYECKOTO COAEP)KAHHs, TO €CTh
0TOOpaXeHHEe SIHU30J]0B MHPOBOHW KYJBTYphl M OJHOBPEMEHHOIO CBOEOOpa3us HalMOHAIBHO-
perroHanpHOro ombita [6]. Ho mpocTpaHCTBO HAXOAMTCS B MOCTOSIHHOM Pa3BHTHH, KOTOPOE
MpelyCMaTpUBAaeT KaKk OCBOEHHE HOBBIX TEXHOJOTMH, TaK M NEPHUOJUYECKYI0 AaKTHBH3ALHIO YXKe
CJIOXKHBILIEHCS apXUTEKTYPHO-HCTOPUIECKON CpEbI.

HeoOxomumocts aktuBm3aruu AVC sBiIseTCS OTHOW W3 CaMbIX AaKTyaIbHBIX MPoOJIeM
ApPXUTEKTYPBl. AKTUBU3AINS — 3TO MEPEXO0]] OT COCTOSHHS ITOKOSI K ABMKEHUIO, Pa3BUTHIO; YCHIICHUIO,
OXKHMBJICHUIO JEATEIBHOCTH M aKTHBHOCTU [5]. OHa cBsi3aHa C KOHIENIMEH YCTOWYMBOTO Pa3BUTHS
TOpPOZIOB, KOTOpPOE HAOWpaeT MOMYJSIPHOCTh B CBSI3M C NMPH3HAKAMU HAJBUTAIOIIETOCS KpH3HCa B
OTHOIIIEHWH YeJI0BEKa C OKpY’Karomiei cpenoit (puc.l).

[To mepe pa3BuTHS rOpoAa, €ro UCTOPUUECKUI LEHTP CTAHOBUTCS BCce MeHee 3PPEKTUBHBIM C
TOYKH 3peHHsl o0ecredeHusi KOM(POPTHOW IKOIOTUYECKOM CpeAbl ¢ €€ TO3UTHUBHBIMU 3CTETHYECKUMU
xapaktepucTukamu. st 3pPeKTHBHOTO COXpaHEHHS CTAPOTO U ISl BKIFOUYEHHUSI HOBOI'O HEOOXOIUMO
BBIIETUTh U OTIPEIEIHUTH IEHHOCTH, KOTOPBIE BAXKHBI B ICTOPUYIECKOM TOPOJICKOM IIEHTpE.

CHHTE3 CO31aHHOTO B Pa3HOE BPEMs, HA OCHOBE PA3IMYHBIX CTHJIIMCTUYECKUX CHCTEM, CTaJ0
o0IKMM  CBOICTBOM TIOpOJIOB, KOTOpPOE€ HEOCO3HAHHO IPUHMMAETCsl KaK ECTECTBEHHBIE
3aKOHOMEPHOCTH €ro pas3BuTHsa. Ha 3Tol OCHOBE CIOXMWIMCh HOPMbI BU3YaJbHOI'O MBIIUICHUS,
3aCTaBIISIOLINE OTBEPraTh HOBYIO Cpelly C €€ PaldOHANBHO YHU(UIMPOBAHHBIMU XapaKTEPUCTHKAMU
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KaK «HCKYCCTBEHHYIO», TOYHEE — HEECTECTBCHHYIO, Heopranmunyto [3]. Octpbiit nmeduuur
KyJIbTYpPHBIX 3HA4€HUI (OpM OKpPYKEHHS U MOPOIHI MACCOBOE MPEANOYTEHUE K CTapOMy, XOTs Obl
TaKOMY, KOTOPO€ HAIIOJHMJIOCH YEJIOBEYECKUM COIEPKAHWEM B CIIOHTAaHHOM DAa3BUTHH, CTajlo
BOCIPUHUMATHCS KaK OPraHUYHOE U €CTECTBEHHOE.

KpymHble ropona SBISAIOTCS LIEHTPaMH MECTHBIX CHUCTEM pacceileHusa. B 3Tux ropomax mo
HACTOSIILIETO BPEMEHU COXPAHWINCh MCTOPUYECKHE LEHTPbl, HO IO CBOMM Macumrabam u
KalUTaNbHOCTH CTapas 3aCTPOHKa 3TUX FOPOJIOB CHJIBHO YCTYTIaeT Pa3BUBAIOIIMMCS HOBBIM pailoHaMm.
AUC craporo ropoja paccMaTpUBaeTcsi Kak u4acThb OOILErOPOACKOrO LEHTpa, B KOTOPOM
Pa3MeIaroTcsl BCe OCHOBHBIE OOIIECTBEHHO-KYIBTYpPHBIE YUpEXKICHU. B TO jke Bpemst cTapblii TOpox
— KOHIIGHTPHPOBAaHHOE BBIPAKCHUE HHIMBUAYATbHBIX OCOOEHHOCTEH XyJ0KECTBEHHOTo 00pasa
ropoja, HEeHTP NPUTSDKEHNST BHY TPUTOPOJICKUX HHPOPMATHBHO-KOMMYHHKATUBHBIX CBS3EH.

e ,.' i ) :
Mappe Anoxco ge Osanne CaHtbaroYunu, 2013 - 2014 rr.  (doTo: https: www.archdaily.com/)
' 2074 ¢ ‘BN = T

S . TN

yn.Ce.Py6epta, MoHpeans, KaHaga, 2014 - 2014 rr. (coto: https:www.archdaily.com/)
2014 N

[Lary Kuna MpuH, Heto Mopk,CLA , 2009 - 2014 rr. (cboto:https: www.archdaily.com/)
: TN i 2012 |

= ; - - : e
MpucbuTte Mapk Bynbeap, floc Anpxenec, CLUA, 2011 - 2012 . (doTo: hitps:www.archdaily.com/)

Puc. 1. [Ipumepor akmusuzayuu apxumexmypHo-UCmopuiecKotl cpeobvl
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[Touck myTel COBEPIICHCTBOBAHUS aPXUTEKTYPHO-UCTOPUUYECKON CpeAbl MPOUCXOAUT B
pasHBIX HalpaBlIeHUsSX. VlccmemoBaHMIO 3aKOHOMEpPHOCTEH (YHKIMOHHPOBAHUS HCTOPHYECKH
CIIOXKUBIIAXCS TOPOJCKAX IIEHTPOB TOCBSAIIEHBI pPAa0OTHI TakWxX Yy4YeHbIX Kak bodapos HO.I1,
BricokoBcbkmit A.A., I'ythoB A.E., Illumko B.T., fpruna 3.H. u np. HccregoBanuem mpobiiem
mpeoOpazoBaHusl W OIArOyCTPONCTBA apXUTEKTYpHOW CPEObl M IMYTSIMH WX PEIICHUS 3aHIMAaIUCh
Axwmenosa JI.C., T'mazerueB B.JI., Edumo A.B., HMosnes B.M., Kammanna H.C., KysmmuoB A.A.,
Mapkyc K., Munepun I'.b., Mypsuies B.A., [lucapckuit U.B., Perams C., Casukos A.B.,
TpyOenpkoB E.O., Ypoax A.U., lllyoenkos M.B., llly6osuu C.A.

Nosnes B.. Beimenser cnexmyiomme MpoOIeMbl apXUTEKTYpHOH cpeapl: (u3mueckoe
3arpsi3HEHNe, BU3YaIbHOE, aKyCTHYECKOe, dHepronH(OPMAIMOHHOE 3arps3HEHUS U SKOHOMHUYECKOE
MOopa0oIICHUE TEPPUTOPUM, YTO BBI3BIBACT COKPANICHHE COIMAJBHOIO  «OYCIIOBSYUBAHUSD)
npoctpanctBa [4]. Kozomaesa H.B., omupasce Ha Tpyasl Mosiesa B.M, noBropseT psn mpobiem,
BBIJIETISIST TAaKKe MPOCTPAHCTBEHHOE 3arpsi3HEHHE, KOTOPOE MPOSBISIETCS B XaOTHYHOW 3acCTpOKe,
HAJIMYUH BPEMEHHBIX HECAaHKITMOHUPOBAHHBIX 00BEKTOB, POPMHUPYIOIIUX «YTHUIb-IIPOCTPAHCTBOY.

MypsiieB B.A.  xapaktepu3ysi TOpPOACKYIO Cpely, BIHSIONIYI0 Ha COIMOKYJIBTYPHYIO
CUTYallMlO, BBIJEIIET B HEW NPOU3BOJICTBEHHBIC TIPOIECCH], (PH3MUECKYI0 H OIKOJOTHUYECKYIO
XapaKTEePUCTUKY, NH(HOPMAITMOHHOE BO3JICHCTBHE U OCOOEHHOCTH COIUAIBEHOM CTPYKTYPBI.

BotunoB M.A. 03ByuMBaeT COLMAIBHO-TPAIOCTPOUTEIBHBIC MPEINOCHUIKH PEHOBAIMH U
TYMaHH3alWHU OOIIECTBEHHBIX IPOCTPAHCTB B TOPOJICKON cpefie, Kak psi mpooieM. OH yTBEp)KAAET, UTO
HArpy3Kd Ha MHOTHE OOIIECTBEHHBIE MPOCTPAHCTBA MPHUOIMKAIOTCS K MAKCHMAIBHBIM. Y MEHBIIICHUE
MPOCTPAHCTBEHHBIX PECYPCOB, EPEYIUIOTHEHUE, Ype3MEpHasi HHTCHCH(DHUKALINS, 3arpsI3HCHUS, HATMUUEC
JIETPaTUPYIOMINX, KCTPEMANBHBIX, MATOT€HHBIX, OMACHBIX IS 370POBBS UYEIOBEKA MPOCTPAHCTB, MX
peskas auddepeHnnanys, CBA3aHHAS C COIUAIBHBIME TPOIECCAMH, AENA0T aKTyallbHOW IpobieMy
MOBBIIIEHUST MPOCTPAHCTBEHHO-3KOJIOTUYECKUX KAYeCTB apXUTEKTYPHOM Cpelbl  OOIIECTBEHHBIX
npoctpancTB. [lpupoma u nmaxke caM YeIOBEK HAYMHAIOT BBITECHSATHCS W3 TOpPOJAa TEXHHUKOM,
KOMMYHHKAIUSAMH, OOOpyIOBaHWEM, ITOCTPOMKAMH. YMEHBIIACTCS JIONST JKOJOTMYECKA UHCTBIX
MPOCTPAHCTB B TOPOCKOM CpeJie, UTO CKa3hIBAETCs Ha 310pOBhe HaceneHus [1].

YMeHbIIeHne MPOCTPAHCTBEHHBIX pecypcos, MepEyIIOTHEHHE, ype3MepHas
WHTeHCH(UKAIKA, 3arpsi3HeHNe, HATMYUE JeTPaTUpyIONINX, SKCTPEMAIBHBIX, TATOT€HHBIX, OMACHBIX
JUTSL 37I0POBbSI YEIIOBEKa MPOCTPAHCTB, WX pe3Kas AuddepeHranus, CBI3aHHAs C CONHUAIHHBIMHU
MpOoIlecCaMH, JIENAl0T aKTyallbHON MPOoOJieMy TTOBBIIIEHUS TPOCTpaHCcTBEHHBIX KadyecTB AWC.

Bce  daktopel:  commanbHble, aeMorpaduuecKkue, HHXKEHEpHbIE, JKOHOMHYECKHE,
HKOJIOTUYECKHE TIEPeIUICTAIOTC MEXAy co0ol, o00pa3ys BMeCTe >KMBOH, NYJIbCUPYIOINIMNA H
HECOBEPIICHHBI MUpP, B MUHUATIOpEe ropoxa [2]. Tak Ha OCHOBE O3BYYECHHBIX MPOOJIEM BO3HUKAET
HETIBINA PSi] MPEAoChUTOK 1Mo akTuBm3auu AVC.

BrisiBIeHBI  OCHOBHBIE ~ MEXAWCUUIUIMHAPHBIE W apXUTEKTYPHO-TIPOCTPAHCTBEHHEIE
MPENMOCEUIKN  aKTUBU3AlMM  apXUTEKTYPHO-HUCTOPUYECKOW  cpeapl.  MexIuCHUIUTHHAPHEIE
MIPEATMOCHUIKN: COITUAIBHBIC, YKOJIOTHIECKHE U IKOHOMUYECKUE. APXUTEKTYPHO-IPOCTPAHCTBCHHBIE:
SPrOHOMHUYECKHE, Xy I0KECTBEHHO-3CTETUIECKHE, TPAIOCTPOUTEIBHBIE M KOHCTPYKTHUBHBIE (PHUC.2).

MexaucuInHapHble NPeANOChIIKH.

1.CoyuanvHvle npeOnocwvLIKuU.

ComnpanpHble TMPEATIOCEUIKM HECYT B ce0e BO3MOXKHOCTH Pa3BUTHSI HCTOPHUIECCKOTO
MPOCTPAHCTBA, KaK KOMMYHHUKAIIMOHHOTO C BBICOKMM YPOBHEM COLIMAJIbHBIX KOHTakTOB. B unaeane,
HCTOpHUYECKAasl cpefia JODKHA OBITh KyIbTYPHBIM IIEHTPOM TPUTSHKEHUS KaK JUISI MECTHBIX JKUTEIICH,
TaK ¥ JJIsl TYPUCTOB. DTOT (PaKTOp, B CBOKO OUEPE/Ib, 3aBUCUT OT HAJIMYHUSA COOTBETCTBEHHBIX YCIOBUI
- HAJIMYUS TaKUX MECT, TJie¢ Obl JIOAM MOTJIH YTO-TO AenaTh BMecTe. COBMECTHBIC 3aHATHS, KOTOPHIC
MPEINOJIATraloT yYacTHe 3PUTENICH, pa3pyIIaoT Oaphepbl MEXKIY JIFOIbMHU.

Ha ceromusmanii 1eHb COMUATBHO-KYNbTypHAsT 00cTaHoBKa AVIC SBIISETCS Maio MO3UTHBHOM.
Hapsny ¢ neHHBIMH HCTOPHYECKHMU 3[JAHUSMU, KOTOPBIE HECYT B CE0€ OTPOMHBIN KYJIBTYPHBIH MOCHUIL,
LEHTpP JIUIIIEH MAarHEeTUYECKUX CBOMCTB, HE CIOCOOCTBYET OOIIEHHIO W KYJBTYPHOMY MOjabeMy. TyT
BO3HUKACT JIBE BaKHEHINME colMaibHBIE TPoOIeMbl, Kak yTrBepkmaeT Mosner B.W.: kommexkTuBHas
nenneHTHGUKAMS 1 cTpaTudukanus. JenneHTnduKamys Kak OTIYKICHUE OT OKPY)KaIoIIed Cpemsl
BeIeT K Jerpafanuu mocieanero. Crpatudukaims Kak pa3ieicHUe MPOCTPAHCTBA MO CONUATLHOMY
MPU3HAKy, BeleT K O00OCTPEHHIO MPOOJEMBI TEPPUTOPHAIHLHOCTH B TOBEACHHH YeJOBEKa, KOTOPBIH
CTPEMHTCS OXpaHATh JIMYHBIE M TpymmnoBbie Tepputopun [4]. BuHON 3TOMy HeZOCTaTOK

838 9(61), December 2020 RS Global



WORLD SCIENCE ISSN 2413-1032

KOMMYHHUKATUBHBIX CPEICTB, CIIOCOOHBIX cBeTH Jronen face-to-face. Xapakrep mpocrtpaHcTBa,
NPUPOJTHOTO M aHTPOTNIOTEHHOTO, B KOTOPOM 4YeloBEK (opMHPYEeTCs W CYIIECTBYET, SBISCTCS
oTIpeeSTIonTiM (haKTOPOM €TI0 COIHAIbHOM MICHXOJIOTHU ¥ TTOBEICHIECKUX PEaKIIni.
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MEXOAUCUUMITMHAPHBIE APXUTEKTYPHO-NPOCTPAHCTBEHHbIE

CoupanbHble NPeanoCHINKU:

HecyT B cebe BO3MOXHOCTb pa3BuTUsi  HanpaeneHbl Ha hopmMupoBaHue KoM OpTHO cpeabl

AUC, kaK KOMMYHUKaLMOHHOIO XU3HeEeATEeNbHOCTU U YCUNeHne couuanbHoN opueHTaumn.
NPOCTPaHCTBa C BbICOKUM YPOBHEM
couuranbHblX KOHTaKTOB.

HenpepbIBHOCTL 3CTETUYECKU HacklweHHoro AUC
OKOHOMMYECKUE NPEAMOCHISKM: 0o6beKTaMu UCKYCCTBa BbIAENSAET ero 3MOLMOHasbHbIA NPUOPUTET
AUC cnocobHa npusnekaTb TYpUCTOB,
4YTO CNOCOBCTBYET 3KOHOMUYECKOMY
noabEéMy ropoga.

3Konornyeckue nNpeanochINnKu:

onpeaensioT NoBbILEHNe
3KOMOrMYECcKUX Ka4ecTs cpeab! 1 ycKopeHue Temnos ypGaHusauuu.

3KOMOTNYECKOTO CO3HAHMA KUTENEN. KOHCTPYKTUBHBIE NPEANOCHINKN:

LUMPOKUIA CNEKT CTPOUTENbHbBIX MaTepuanos
yBenuineaeT XyaoecTBeHHble BO3MOXHOCTU

dusndecku ropog, cxema nnaHMpoBaHUSA N opraHusaumm
ycTapeBatoT, a coaepaHue 1 onbIT NoNb3oBaHWsA obHoBNAETCA.

Puc.2. Ilpeonocoliku akmusuzayuy apxumexmypHO-UCmopuyecKoll cpedsl

2.9xon02uneckue npeonochiiKi.

OmpenensroTcsi  TeM, 4YTO KIIIOYEBOM  Kareropueil, KOTopas oOTpakaeT XapakTep
B3aUMOJICHCTBUSL YENIOBEKA W AapXUTCKTYPHOW CpENbl, SBJISETCS OKOJOTMYECKOE CO3HAHUE.
DKOJIOTHYECKOe CO3HaHWE O0YCIaBIUBACT OCOOCHHOCTH MBIIUICHUS, T B MPUOPHUTETE IICHHOCTH
3I0POBbS U MMPUPOIHOE HAYAIO B OTHONICHHS YEIOBEKA M OKPYIKAIOIIETO MUPA.

DKOJOrUYeCKHe MPOOJIEMbl OCTPO TPOSBISIOTCS Ha COLUAIBHO-KYJIBTYPHOM YpPOBHE. DTO
YacTHUYHAS yTpaTa HACeJCHHEM TpPAJMIMOHHONW MPOCTPAHCTBCHHOW KYNbTYPhl, HHU3KHH YpPOBEHB
ICTETHYECKOW OpPraHM3alliy MPOCTPAHCTBA, H, BCICACTBUE, B3aUMO/ICHCTBIS YEJI0BEKa C COI[HATbHBIM
POCTPAHCTBOM.

Okonoruueckue npodsembl AVIC cBsi3aHbl ¢ HEYOBJICTBOPSHHOCTHIO MPOCTPAHCTBEHHBIMHU
obOpaszaMu, a UMEHHO JieopMarireil 1 HeOTHOPOAHOCTRIO MEPIENITYATBHOTO MPOCTPAHCTRA, HATHIUEM
arpecCHBHBIX BU3YaJIbHBIX MMOJICH, HEOHO3HAYHOCTHIO OI[CHKU IKOJIOTMYECKUX KAYECTB OKPYKCHHSI.

JlaHHple TPOOJIEMBI WM 3aKOHOMEPHOCTH Pa3BUTHSA  JKOJOTMYECKOTO  CO3HAHHUS U
9KOJIOTHUECKOU JICSITETbHOCTH YEJOBEYECTBA TMPHUBOJAUT K HEOOXOJUMOCTH AalbTEPHATHBHOTO,
npoOJIEMHO OPHEHTHPOBAHHOIO MOAXOJa K pelieHuto BorpocoB ymyuinenuss AVC. lo kaxmoro
4eJoBeKa JO/DKHA JONTH WH(MOpMAIMsS O CIOCOOHOCTH MBICIH CO3MIATh WM paspymiatb, 00
OTBETCTBEHHOCTH 3a CY/Ih0Y MIAHETHI BCEX JIFOJCH, )KUBYIIMX HA Heil. HeoOX0IMMO MOMOYb YeTI0BEKY
pa3BUBaTh OJIHO M3 TJIABHBIX JHMYHOCTHBIX Ka4eCTB — YMEHHE MPaBWIIbHO MBICIUTh, @ HUMEHHO
MBICITUTh C Y4ETOM 3aKOHOB Pa3BHUTHSL.

3.9xoHomuyecKue nPpeonoCcwbLIKuU.

JIo HemaBHEr0 BpPEMEHH TMOHATHS OJKOHOMHKA U KYJAbTYPHOE HACIACIUC CUYHMTAINCH
HecoBMecTuMbIMU. OpHako aktuBm3upoBanHas AWMC crmocoOHa TNpHBIEKaTh TYPUCTOB, YTO

RS Global 9(61), December 2020 89



WORLD SCIENCE ISSN 2413-1032

CIOCOOCTBYET HSKOHOMHUYECKOMY MOmbEMYy Topoaa. B kuure JloHoBaHa PumnkeMbl «3KOHOMHKA
ucropuieckoro Hacnenus. IIpaktudeckoe mocobue Ansi pyKOBOOUTEIEH» JOKa3bIBAETCS, YTO JIMIIb
HEMHOTHE W3 M3BECTHBIX denoBedecTBY S00BHIOB IKOHOMHUYECKOH NETaIbHOCTH MOIYT OKa3blBaTh
CTOJIb K€ NEUCTBEHHOE BIMSHHE HA MECTHYIO IKOHOMHKY, KaK BOCCTAHOBJIEHHE W MOJEpPHM3ALU
HUCTOpUIECKOi cpensl [9].

I'oponma cerogHs CymecTBYIOT B CHTYAIlHH KECTKOH KOHKYpPEHIIUU B Tyio0abHOM Mupe. ANC
M0 CPaBHEHHIO C HOBBIM MPOCTPAHCTBOM 00J1a1a€T HECOMHEHHBIM KOHKYPEHTHBIM PEUMYIICCTBOM: B
HEM €CTh MaMATHUKH apXWUTEKTYpbl, & 3HAYWT, U MOTEHIHMA] YCHJICHHS TYpPHUCTHUECKOW (DYyHKIHH,
UrpamoLeil Bce OONBIIYI0 pOib B 3KOHOMHKE. OIHAKO CErOHALIHSA TYPHUCTHYECKas MHIYCTPHS
BBIJIBUTAET CEphEe3HbIC TPEOOBAHUS K HCTOPUYECKON Cpesie TOPOAOB, CTPEMSILLIMXCS 3aHSITh CEPhE3HOE
MECTO Ha phIHKe. U 371ech poiib UTPAIOT HE TOJBKO COOTBETCTBYIOIIME MUPOBBIM TPEOOBAaHUSIM OTEIU
U PEecTOpaHbl, HO M KaueCTBEHHBbIE OOBEKTHI COBPEMEHHOI'O MCKYCCTBA U APXUTEKTYPhI, KOTOPbIE
BXOJAT B TUAJIOT C MIOCTPOMKAaMH APEBHOCTH, OTTEHAIOT UX M MO3BOJSIOT YBUAETH B HOBOM cBeTe. He
MeHee BaX€H B 3TOM KOHTEKCTE M JU3aiiH ypOaHMCTUYECKON Cpenbl, YBSI3aHHBI C COBPEMEHHBIMU
npruemMaMy OpeHIMHTa TOPoa.

APXHUTEKTYPHO-CTPOMTEIbHbIC NPEANOCHIIKH.

4.Opeonomuneckue npeonoceinku — HANpPaBIEHbI, IPEkKAE Bcero, Ha (OPMUPOBAHHE
KOMQOPTHON Cpeibl )KU3HEACATEIILHOCTH YeJIOBeKa (B TOM YHCIIE M B IPOLIECCE €ro ACATEILHOCTH) U,
KOHEYHO, Ha YCHUJIEHHE COIMAIBHOM opreHTarmu [8].

dopMHUpoBaHUE TOPOJICKON Cpenbl, Pojb 00OPYMOBAaHHS B YAOBIETBOPEHHU IMOTPEOHOCTEH
TOPOJICKOTO HACEJCHUSI B LEJIOM W KKAOTO OTIEIFHO — MHOTOCTOPOHHSISI CIIOKHAs IMpobiema.
YBennuenue rabapuTOB W MAacChl 3JaHMN, NMPOTSHDKEHHOCTh IPOCTPAHCTB, YKPYHHEHHE MaciuTada
TOPOJICKOM 3aCTPOUKH SABISIOTCS OOBEKTHUBHOW peanbHOCTHIO. OUeHbh BAXKHO CO3[aHHE B CPEIOBON
CUTyaluu 0OBEKTOB, COMACIITA0HBIX UYEIIOBEKY, MTO3BOJISIFOIIUX €My YyBCTBOBATH ce0sl KOM(QOPTHO B
CJI0’KHOM YpOaHHUCTHUECKOM MPOCTPAHCTBE.

B AUC ponps 31€MEHTOB TPEIMETHO-TIPOCTPAHCTBEHHOW CpeIbl COCTOMT B TOM, YTOOBI,
COOTBETCTBYSl (YHKIIMOHAILHBIM 33jJa4aM, OTBEYATh CETOJHSIIHEMY JHIO. BKIIIOYHMBIINCE B YyKe
CJIOKHBIIYIOCS CPEAOBYIO CUTYAIMIO CITUTHCS C HEM MM TAKTUYHO OTTEHUTH €€.

Jjii MHOTHX 3JE€MEHTOB TOPOJCKOIO O0OpYyIOBaHHUS XapaKTEPeH OTHOCHUTEIbHO KOPOTKHI
CPOK <OKM3HU», MEpPHOAHYECKAs CMEHSIEMOCTh, IOJBM)KHOCTH BO BPEMEHH U IPOCTPAHCTBE.
Cy1ecTByeT ce30HHass H3MEHYHBOCTb. TEHTHI, JIETKHE MaBUIIbOHBI, MeOEIIb, IBETOYHHUIIBI YOUPAIOTCS
Ha 3uMy. Ho ecTp OOBEKTH, KOTOpBIE IO CBOEH IOJTOBEYHOCTH BIIOJIHE MOTYT COINEPHUYATH C
ApXUTEKTYPHBIMH COOpyXeHusMH. OHM B TEpBYIO oOdepeabr M O0ECIeUMBAIOT HOPMAaJbHOE
(YHKIIMOHUPOBAHUE CUCTEM TPEAMETHO-IIPOCTPAHCTBEHHOMN CPEJIbl M SIBIISIOTCS CBA3YIOMIMM 3BEHOM
MEX/y YEJIOBEKOM U apXUTEKTYPOU B KOHTEKCTE MATEPUATIbHON U JyXOBHOU KYJIBTYPBI.

B.T. llumko B paboTe «ApXHUTEKTYPHO-AU3alHEPCKOE MpoeKkTHpoBaHue. OCHOBBI TEOPUI»
[10], roBopst o creunduke HOBOM MPOCKTHOW MpodeccHH Ha CTBIKE ApXUTEKTypbl M JU3aiiHa,
OTMEYaeT: «B HEHl Bce BpeMs UAYT pAAOM: [u3alHepcKas uAes Kak TMPUHIUI pPEUIeHHS
(YHKIMOHAIBHO-TEXHOJIOTMYECKUX 3a/1a4, apXUTEKTYPHO-XYJOKECTBEHHASI HEs KaK HYMOLMOHAIILHO-
3CTETHYECKasi KOHCTPYKLHUS OTBEYAIOMIMX TMPOLECCY MPOCTPAaHCTBEHHBIX (OpPM, HYXKHBIH mpoueccy
KOMIUIEKC TPEIMETHO-TIPOCTPAHCTBEHHBIX (HOPM, COEAMHSIOMNN apXUTEKTYPHYIO M JU3aiHEPCKYIO
UJEH B OJTHO IIEJI0€ Yepe3 JINYHOE OTHOLIEHHNE MTOTPEOUTENS K Cpene».

OH e HallOMUHAET, YTO HPrOHOMHKA CTajla KPAacyrojdbHbIM KAMHEM METOJIOJIOTUU CPEIOBOTO
MIPOEKTUPOBAHUS, TOCKOJIBKY UMEHHO OHA SIBJISIETCA COEAMHHUTEIHHBIM 3BEHOM MEXIY MOHITHAMHA —
«cpena» (Kak KOHEUHBIA TMPOIYKT IMPOEKTHOTO TBOPYECTBA) M «YEJOBEK» (KaK €ro 3aKazyhK H
norpeburens). OAHOBPEMEHHO OH TOAYEPKUBACT, YTO B CPEIOBOM IMPOEKTUPOBAHUH «HEIOYYET»
YeNnoBeYeCKHX (PaKTOPOB MaryOHO CKa3bIBACTCS HAa SMOLMOHAIBHO-YYBCTBEHHON OLIEHKE COCTOSHHUS
Cpelmsl, a »3TO BemeT K (OpPMHPOBAaHHWIO HETATHBHBIX TepeknBaHui. [loaToMy moOsSBHIACH
HEOOXOIUMOCTh B OJPrOHOMHKE, KaK K CIIOKUBIIEMYCS BEKTOpY OOOCHOBaHHMS M BBIPaOOTKH
PEKOMEHJALMI 110 MPOEKTHPOBAHUIO 3JIEMEHTOB U UX COYETaHU. OTOT HOBBIH BEKTOP F€HEpUPYET
BapUaHTHl Pa3MEpHBIX MOKa3areneld W KOMOWHANWH, NMPOJUKTOBAHHBIX HE CTOJNBKO YTHIHTAPHO-
HNPaKTUYECKUMHU, CKOJIBKO XyJ10’KECTBEHHBIMH COOOPaXKEHUIMHU.

5. Hcmopuko-KynbmypHbie npeonocuLIKu.

Ompenensiorcst TeM, 4YTO (U3MYECKH TOpOJ, CXeMa IUIAHMPOBAaHUS U OpraHu3alyf
IIPOCTPAHCTBA YCTApEBAIOT, a €r0 COAEp)KaHHE, BOCHPUSATHE U OIBIT II0JIb30BaHUA OOHOBISETCS.
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Bosznukaetr noTpeOHOCTh B OTHOBPEMEHHOM COXPAaHEHHH MCTOPHYECKHX LEHHOCTEH U MproOpeTeHnn
IPOCTPAHCTBEHHBIX KAYECTB, KOTOPBIE OTBEYAIOT COBPEMEHHBIM TPEOOBAHMSIM.

KeBun JIMHY, COBpEMEHHBI AHIJMHCKANA KyJIbTYpPOJIOI, aBTOpP TEOPUH BU3YaJbHOTO
BOCHIPUATHS Topoja NHUIeT: «MBbI COXpaHsSeM COBPEMEHHBIE 3HAKH IPOLUIOTO M PETYIUpPyeM
HacTosIIee, YTOOBI OCYIIECTBUTh CBOHM MpEACTaBICHUS 0 Oyaymiem» [7]. OH cuuTaer, 9T0 OCHOBOW
(dbopMHUPOBaHUS CPEBI SIBISCTCA KPUTEPUH HCTOPUUYECKOI TOCTOBEPHOCTH.

Hctopuyeckas cpena sBsieTCsl ONMPENesIOMM (pakToOpoM TOpPOACKOro pas3BUTHS. Boxpyr
APXUTEKTYPHO-TPAJOCTPOUTENFHON  JCSTENBHOCTH — NPOLUIOTr0,  (OPMHUpPYETCS  COBpEMEHHas
KpeatuBHas cpena. CoxpaHEHHOE HacjeIue aeT 4eOBEYECTBY pa3BUBATHCS, 3BOJIIOLIMOHUPOBATS,
BIOXHOBIISITh COBpeMEHHYIO KynbTypy. AUC nomkHa paccMaTpuBaThCsl Kak oOlee IOCTOSHUE, a
00IIECTBO AOMKHO OBITH TOTOBO aHAJIM3UPOBATh U MPUHUAMATH pa3Hble BEPCHU Pa3BUTHs OyIyLIEro,
COBMECTHUTH MPAKTHUYECKOE U KOHLENTYaJIbHOE MBILIUICHHE.

6. Xyooorcecmsenno-scmemuneckue npeonoculiKu.

CBsi3aHbl C XYJI0’)KECTBEHHBIM M T'YMaHUTapHBIM XapaKTEpPOM JEATENbHOCTH apXUTEKTOpa U
TPOSIBIISIIOTCSL HA MaTepUabHOM YpoBHeE ((opma), Ha MCUXOJIOrHYecKoM (00pa3) ¥ Ha COIUANBHO-
JeATCITLHOM (TBOPUCCKHH IpoIece).

HenpeprIBHOCTB 3cTeTHUYECKH HAchIEHHBIX npocTpancTB AVC nmpousBeeHusIMHI UCKYCCTBa
BBIJICJIIET €r0 SMOLMOHAJIBHBIA IIPHOPUTET II€pel HOBOM 3aCTPOMKON, BOCHPHUATHE KOTOPOM
OCJIOKHEHO NMOBCEMECTHON YHUBEPCAIBHOCTBIO U ""TUIMOBBIMU YepTaMU' MacCOBOT0 HHAYCTPHAIBHOTO
nomoctpoenus. [Ipu 3TomM oOpa3Has MO3THUKA HCTOPUYECKU CIOXKHBIIECHCS cpenbl 000pavynBaeTcst
CeroHs B 3aCTHIBIIMH IEpPEYCHb HMCTOPHMUECKHX IIEHHOCTEW, He sBIssi COOO HENPEpPHIBHO
Pa3BUBAIOLLYIOCS CHCTEMY, B KOTOPOM MCKYCCTBY BCET/1a IPUHAIEKAJI0 BeLyIlee MEeCTO.

Ceromass MBI OCO3HacM IyXOBHBIM, WHGOPMATHBHBIA M IDIACTHYCCKUH TOJOI B Cpere,
KOTOpPYIO MBI HacejsieM, TeM OcCTpee, YeM IUIOTHEee Hac OKpy)KaeT MaccoBas 3acTpoika. MIMeHHO
3a0BeHUE TPaIUIMK Ha MHOTHE JACCATHIIETHS TIOCETIIIO B HAIlIEM yIUBUTEIBHOM TOpojie O€3IHKOCTh U
01HOOOpa3ue, CTePEOTUITHOCTE 1 MOHOTOHHOCTb.

[Ipobnema Gesnmukoctn AVC m HEJOCTaTOK BHUMAaHHUS K €€ XYyI0KECTBEHHOH OpraHu3alfu
ompeJiesiieT HeoOXOJIMMOCTh Peaii3aliid HOBBIX BO3MOXHOCTEH (OPMHUPOBAHHS XYI0KECTBEHHO-
3CTETHYECKOr0 KoMopTa mMmpocTpaHCTBa. XyJIOXKECTBEHHAs HHTErpalys SBISETCS HE0O0XOIUMOMN
TEOPETUYECKOM KOHLENIHMEH peaqu3aluy MHOIOMEPHOTO XYyJOKECTBEHHOTO MOTEHIHANA CPEAbl, 3TO
MYTh B3aUMOCBSI3aHHOTO OCMBICJICHUSI COBPEMEHHBIX TIPOIIECCOB WHAWBUIYaN3aINU U TI00aTH3aun
ApPXUTEKTYpPHOI'O TBOPYECTBA.

Wnterpanust B AVC XynokecTBEHHOrO Hayajna TpeOyeT peajm3aluy, MOCKOJIbKY OTpaXkaeT
COBPEMEHHOE BHUJEHHWE TOPOJICKOTO IMPOCTPAHCTBA, YCHJIMBAsI MOMEHT €ro 3peJHIHOCTH,
SMOIMOHAIFHOTO ¥ HHPOPMAIIHIOHHOTO HACHIICHHUSI.

7. KoncmpyxkmueHvle npeonochLiKiu.

PaszBuTHe TexHONOrMI W3MEHsSET MpeACTaBICHUE OOIIEeCTBA O KOM(OPTE apXUTEKTYpHOU
cpensl. OOecrieueHrne MaKCHMalIbHOM OSKCIUTyaTal[MOHHOW aBTOHOMHOCTH, JIETKOTO JEMOHTaXa H
3aMEHbl KOHCTPYKTHBHBIX 4YacTed UM DJJIEMEHTOB, KOTOpbIE TOJBEP)KEHBI CTapE€HUIO0 Kak
(GYHKIMOHAIBHOMY, TaK M (U3UUYECKOMY, TIO3BOJIIET M30eXaTh OBICTPOrO CTapeHUs] apXUTEKTYpHO-
HUCTOPHUECKO# cpe/bl. HoBeHIui CrIeKTp CTPOUTEIBHBIX MATEPUAJIOB, MOIIIHAS 0a3a U COBPEMEHHBIC
METOJBI CTPOUTENIHCTBA CIHOCOOCTBYIOT BOIUIONIEHHIO B KU3Hb HAEH IMPEIMETHOTO KOMIUIEKCA B
00IIIECTBEHHOM MPOCTPAHCTBE C Iebio akTuBu3amu AVC.

8. I'padocmpoumenvivie npeOnoOCuLIKU.

CoBpeMeHHBIN TOPOJ HAXOMUTCS B IOCTOSIHHOM JBYDKEHWH, Pa3BUTHH M NPeoOpa3oBaHUH.
Temrisl ypOaHU3aMK PACTYT B YCIOBHAX HEJOCTAaTKa 3eMelb. CTPEMUTENILHO MEHSACTCS BHEIIHUI BH]
MCTOPUYECKUX LIEHTPOB, OTKPBIBAs Ce0s1 BO3IEHCTBUIO HOBEHIIINX TEXHOJOTHH, HOBBIX CTATUYECKUX U
KOHCTPYKTHBHBIX  pEIICHWH, TpaJOCTPOUTENbHBIX KOHIenuuid. HeBO3MOXHO  MpeacTaBUThH
ApPXUTEKTYPHYIO Cpely Kak CTaTHYECKYI0 CHCTEMY, 3TO MOOWJIBbHBINA, IUHAMWUYHBIA, CIOCOOHBIN
OBICTPO NPUCTIOCAOINBATHCS K IOTPEOHOCTSIM YEJIOBEKA OPTaHU3M.

[lo mepe wu3MeHeHHWs YycClOBHH, oOpas3a >XHM3HH, MOTPEOHOCTEW dYelloBeKa W OOIIecTBa
HOSBUINCh HOBBIE COLIMAIIbHO-)KOHOMHUYECKHE, TEXHHYECKHE, a TaKXKe 3CTETUYECKUE KPUTEpUHU
OIICHKM KadecTBa TOpOACKOW cpelpl. BenencTBue 4ero Hempexonsline HCTOPUYECKHE LIEHHOCTH,
BBIJICPKABIIIE IPOBEPKY BPEMEHEM, OCTaBAJIUCh M COXPAHSJIUCh B IIPOLIECCE PA3BUTUS IOpojAa Kak
KyIbTypHOe Hacienue. CHopMHUpOBaINChH COBEPLUICHHO HOBBIE TEHICHIMH MOIH()YHKIMOHATBHOCTH
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TOPOJICKAX TIPOCTPAHCTB W OTJCNBHBIX Y3JI0OB, OOCCICUUBAIONIMX BO3MOXKHOCTH 0O0JI€€ IOJHOTO
YIOBIIETBOPECHUS MOTPeOHOCTEN HacelleHus. B To jxe Bpems 4pe3BhIYaiiHO BaXKHO HE YTPATHTh TaKHe
KadecTBa TOPOJICKOTO TMPOCTPAHCTBA, KaK MAacCIITaOHOCTh, TapMOHUIO GYHKIHH #  (POPMEL,
TUTACTUYHOCTH U T. JI. — TO, YTO CO3/1aeT OJaronpusTHBIN MCUX0(pH3n0I0rHIecKuii KoMpopr.

10.

JIUTEPATYPA

BotuHoB M.A. PeHoBanus 1 rymaHu3anusi OOIIECTBEHHBIX ITPOCTPAHCTB B TOPOJICKOM cpenie: MOHOTpadus
/ M.A. BotuHoB; XappKoB. Hall. yH-T rop. xo3-Ba mM. A.H.bekeroBa. — XaprkoB: XHYI'X um. A.H.
bekerosa,2015. — 153 c.

it K. Mecra, Tne obutaer myma: ApXUTeKTypa W cpema Kak jiedeOHoe cpenctso / Ilep. ¢ anrm. B.JL
I'naserueB. — M.: U3a. «Jlagps», 2000. — 280 c.

UxonrnkoB A.B. HckycctBo, cpema, Bpems (DcTeTmdeckas OpraHM3anus TOpOJACKOW cpenmbl) / A.B.
Hxonnukos. - M.: CoBerckuii XynoxHuk, 1985. - 336 c.

Hosner B.U. Dxonormdeckre OCHOBHI (HDOPMHUPOBAHMSA apXUTEKTYpHOTO IPOCTPAHCTBA (HA MpUMEpeE
VYpana): asroped. auc. aok. apx.: 18.00.01 / B.1. Nosnes; MAPXMU. - M., 2008. —48 c.

KyznenoB C.A. AxtuBu3zanus. bonsImoit TomkoBeIi cnoBaps pycckoro s3bika. —CII6.: Hopunart, 1998.
Jlinga C.M. IctopusM y po3BUTKY apxiTekTypu: aBToped. a-pa apxit.: 18.00.01 / Jlinga C.M.; Hari. yH-T
"JIpBiB. momTexHika'". - JI., 2013. — 34 c.

JIuru K. O6pa3 ropona / niep. ¢ auri. B. JI. I'naseruesa / pen. A. B. UkonnukoBa. — M.: Ctpoiiuzaar, 1982.
— 328 c.JIuru K. CoBepmiennas gpopma B rpanoctpoutensctse / Jluaa K. — M.: Ctpoiimsnat, 1986. — 264 c.
Muponenko B.II. OproHommueckue NPUHIMNBI apPXUTEKTypHOI'O IPOEKTUPOBAHMUA (TEOPETHKO-
METOJIOJIOTHYECKUN actekT). — XapbkoB: OcHoBa, 1997. — 128 c.

Punkem J[. DKOHOMHKA HCTOpHUYECKOro Hacimemus. [IpakTudueckoe mocobue amst pykoBoaureneit / Ilep. ¢
anri. - M.: 3AO «buna. Menua I'pym», 2006. - 156 c.

lumko B. T. ApxurexTypHo-Au3aiiHepckoe mpoekrtupoBaHue. OCHOBBI Teopuu: yued. mocobue. M.:
Apxurtektypa- C, 2005. - 404 c.

92

9(61), December 2020 RS Global



WORLD SCIENCE ISSN 2413-1032

AGRICULTURE

EUROPEAN FUNDS HELP ROMANIAN AGRICULTURE

Silvia Mazare, Drd., University of Political and Economic Studies, "Constantin Stere™ Chisinau,
Republic of Moldova

DOI: https://doi.org/10.31435/rsglobal_ws/30122020/7342

ARTICLE INFO ABSTRACT

Received: 05 November 2020 The EU Structural Funds are managed by the European Commission and are

Accepted: 15 December 2020 intended to finance structural assistance measures at Community level, with

Published: 30 December 2020 the aim of promoting regions with developmental delays, reconverting areas
affected by industrial decline, combating long-term unemployment,

KEYWORDS employing young people or promoting rural development. The European

Union is first and foremost an economic union. The central goal is to
improve economic performance, including poverty reduction. Cohesion
policy is the basic policy of the Structural Funds and is a key element in
achieving the central goal.

agriculture, European, funds,
Romania, measures, schemes,
solidarity.

Citation: Silvia Mazare. (2020) European Funds Help Romanian Agriculture. World Science. 9(61). doi:
10.31435/rsglobal_ws/30122020/7342

Copyright: © 2020 Silvia Mazire. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is
permitted, provided the original author(s) or licensor are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which
does not comply with these terms.

Introduction. The Community Structural Funds are the main instruments of the European
Union designed to promote economic and social cohesion and solidarity. The Structural Funds are an
important complement to national policies and, both directly and through leverage, contribute to the
harmonious development of the European Union as a whole, as well as to the promotion of a
sustainable environment [1]. Both are of great importance for achieving sustainable growth in the
labor market and competition.

In order to maximize the role and contribution of the Structural Funds in promoting economic
and social cohesion and strengthening local development, the partnership principle must be at the
forefront of Structural Funds interventions and at the heart of the whole process of planning,
implementing, monitoring and evaluating actions and programs. receiving support from the Funds.

Context. According to the basic principles of economic integration theory, increasing the
degree of integration will lead to an increase in Gross Domestic Product at Community level and per
capita income in each of the Member States. The catalyst in this case is the increase in competition
between increasingly efficient companies, which operate in an increasingly large market.

It should be noted, however, that in the economic literature there are different approaches to
the distribution of these effects. Thus, on the one hand, there are authors such as Krugman (1991) or
Romer [2] (1986 and 1990), who believe that the process of economic integration will lead to
increasing economic disparities between countries and regions, mainly due to the fact that the factor of
production - capital will thus tend to be concentrated in the most developed regions.

On the other hand, neoclassical models of economic growth and comparative advantage
consider that, as long as the mobility of production factors and the dissemination of technological
information are not restricted, there will be a tendency to increase economic convergence, without the
need for further interventions outside. As such, according to the latter theories, the differences in labor
productivity and per capita income between different countries and regions are determined by the fact
that the factors of production are insufficiently mobile (or even immovable) and / or prices are
artificially determined.
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The two approaches lead to the formulation of different alternatives in the case of Community
regional policy (Solanes and Ramon, 2000). Thus, the first approach, also taken by the European
Commission, is that market forces alone cannot solve regional inequalities and, as such, a system of
support for lagging regions and countries is absolutely necessary.

Economic and social cohesion (ESC), ie reducing economic and social disparities between the
richest and poorest states / regions, is a fundamental objective of the EU and not only because the
existence of these gaps is considered to jeopardize the integrity of the internal market and EMU but
also because their presence is incompatible with the principle of solidarity, a principle that
presupposes the process of European integration.

The second approach supported mainly by the United Kingdom is in favor of an automatic
convergence process and, as such, considers that the Community intervention system is useless or
even harmful, since it reduces the mobility of production factors and impedes the process of economic
adjustment.

On the other hand, there are authors (D. Tarschys, 2003 who give priority to the political
dimension of structural interventions, emphasizing that structural policies are nothing more than the
flexible companion of other inflexible Community policies (such as agricultural policy). As such,
whenever, during the negotiations between the Member States, a moment of stalemate was reached and
something else had to be sought "in order to overcome critical situations, this something else" was often
represented by structural policies, intended to compensate for waivers made in the case of other policies.

The European Agricultural Guidance and Guarantee Fund (EAGGF) — the "Guidance" section
— is the structural fund for the common agricultural policy of the European Union, which supports
measures to modernize agriculture and rural development [3].

The "Orientation™ section contributes to the support of less developed regions, by improving
the efficiency of production structures, processing and marketing of agricultural and forestry products,
as well as the development of local potential in rural areas.

The "Guarantees" section of this fund, which is not of a structural nature, contributes to rural
development under the Common Agricultural Policy in areas with structural difficulties.

Eligible measures:

. investments in agricultural holding companies;

. initial support for young farmers;

. professional training;

. support for early retirement schemes;

. compensatory allowances for disadvantaged areas;

. agri-environmental measures;

. processing and marketing of agricultural products;

. development and promotion of forests;

measures for the adaptation and development of rural areas. Measures for the common
agricultural policy shall be financed from the Community budget through the European Agricultural
Guidance and Guarantee Fund (EAGGF). The creation of the Fund was provided for from the outset in
the EEC Treaty (Article 40). Basically, the Fund was established in 1962, the official act giving it the
legal basis being EEC Regulation 25/1962, as amended by EEC Regulation 728/1970 and EC
Regulation 1258/1999 [4].

The establishment of the EAGGF represents the realization of the principle of financial
solidarity established in Stresa, which implies the joint financing of common measures. In fact, this
means that some countries partially subsidize the agriculture of other countries. In general, net
contributing countries are also those that want to reform the current CAP system, in order to reduce
agricultural spending.

There are two distinct funding lines within the Fund: the guarantee section and the guidance
section.

A. The Guarantee Section finances:

+ functioning of common market organizations

« rural development measures in the first category, accompanying measures, as well as rural
development measures in the second category, modernization and diversification of agricultural
holdings, but not covered by Objective 1 of the Regional Policy

« veterinary (animal health and animal husbandry) and phytosanitary measures

©Co~NoUTk~,WDNE
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+ general information and evaluation measures.

B. The Guidance Section finances rural development measures in the areas covered by
Regional Policy Objective 1, namely:

» investments in agricultural holdings and in activities of processing / marketing of
agricultural products

 rejuvenation of the agricultural population

+ professional training activities

« stimulating the development of non-agricultural activities.

This section also funds the Leader + program.

Leader + is a Community program whose aim is to encourage partnerships and the exchange
of best practices at European level in order to promote sustainable agriculture. The concept of
sustainable agriculture refers to the management of natural resources on a rational basis, leading to
their preservation in good conditions in the long run.

The program provides co-financing for the following actions:

- Development of integrated pilot strategies for territorial development (top to bottom)

- Cooperation between territorial rural communities

- Networking

- Technical support

Priority is given to projects that aim to:

o Make the most efficient use of natural and cultural resources and thus capitalize on the
specifics of the location

¢ Improve the quality of life in rural areas

e Add added value to area-specific products, in particular by promoting their market through
collective action

e Use recent knowledge and techniques to increase the competitiveness of products and
services in rural areas.

The EAGGF-Guidance is, together with the European Regional Development Fund, the
European Social Fund, and the Financial Instrument for Fisheries Guidance, one of the four Structural
Funds which finances the economic and social restructuring of the less developed areas of the
European Union. The funds allocated to the EAGGF-Guidance shall be consumed on the basis of
multi-annual development programs presented by the Member States at the beginning of each
financial year.

Funds not consumed at the end of a financial year are not carried over, and if their absorption
capacity is below 75%, the funds for the following year are reduced by one third of the amounts not
consumed.

An important point to note is that, unlike market measures, rural development measures
require Member States to co-finance. The EAGGF is governed by an Advisory Committee composed
of the representatives of the Member States and of the Commission [1].

At Member State level, the operational structures managing agricultural financial transfers are
the Paying Agencies.

There may be several Agencies in a Member State, provided that one of them has an
integrative role and is the Commission's dialogue partner. Payments to beneficiaries are made on the
basis of complex procedures for verifying the eligibility of financing operations [1].

The Paying Agencies send monthly statements of expenditure to the Commission, and
annually, all supporting documentation, after verification that the Commission regularizes the
payments, respectively orders the reimbursement or recovery of amounts. The Commission, for its
part, shall draw up the annual financial report and forward it to the Council and Parliament for
approval, no later than July of each year.

Cohesion Fund.

The purpose of this Fund is to enhance economic and social cohesion in the Community, with
a view to promoting sustainable development.

The Fund shall intervene for actions in the areas listed below, respecting the right balance and
taking into account the investment and infrastructure needs specific to each beneficiary Member State:

1. The trans-European transport networks, in particular the priority projects of common
interest listed in Decision no. 1692/96 / EC
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2. The environment shall be one of the priorities of Community policy on environmental
protection as defined in the program of environmental policy and action. In this context, the Fund may
also intervene in areas related to sustainable development that have clear environmental benefits, such
as energy efficiency and renewable energies, and in relation to transport unrelated to trans-European
networks, rail transport, transport. on inland waterways, maritime transport, intermodal transport
systems and their interoperability, road, sea and air traffic management, specific urban transport and
public transport;

3. The right balance of assistance shall be defined by partnership between the Member States
and the Commission.

Major projects.

Through this fund, major projects can be financed, by major project is understood the project
that includes a set of works, activities or services intended to fulfill an indivisible function of a clear
economic or technical character, which pursues clearly identified objectives and whose cost in total it
exceeds EUR 25 million for the environment and EUR 50 million for other areas.

Commission with the following information on major projects:

 Information on the body that will be responsible for the application;

» Information on the nature of investments and their description, as well as the financial
package and its location;

* Results of feasibility studies;

» A timetable for implementation and, if the period of application of the operation in
question should be longer than the programming period, the tranches for which Community co-
financing is requested for the 2007-2013 programming period;

» A cost-benefit analysis containing a risk analysis as well as a foreseeable impact on the
sector concerned and on the socio-economic situation of the Member State and / or the region and, if
possible, other regions of the Community;

» An analysis of the environmental impact;

» Justification of public participation.

The financing plan shall contain the total amount of financial resources foreseen and the
amount foreseen for the contribution from the Funds and from any other source of Community
financing, including the annual indicative financial contribution plan from the ERDF or the Cohesion
Fund for that project.

Conclusions. The Commission shall evaluate the major project in consultation with external
experts, as appropriate, verifying its coherence with the priorities of the operational program, the
contribution to the achievement of objectives, priority and coherence with other Community policies
and take a decision within three months of submission. a major project by the Member State or
managing authority. Romania pays special attention to stimulating investments and attracting
European funds for agriculture. The beneficiaries of these payments are farmers, processors,
entrepreneurs and local public authorities in Romania, who are committed to carrying out ambitious
projects, with positive economic impact, long term, designed to contribute to the development of rural
areas, through efficient and profitable investments, to European standards.
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BBenenune. CrmokHOCTE  (DOPMYJIMPOBKH  TOHATHS  «MOHHUTOPHUHT»  CBSI3aHO  C
MPUHAJUICKHOCTRI0 €ro Kak cdepe CIOPTHBHON Hayku, Tak M cdepe CIOPTUBHON IPaKTHKU.
MOHUTOPUHT — BaXKHEUIIMN SJEMEHT B CHCTEME IIeAaroruydeckoro ympasieHus. C MOMOIIBIO
MOHUTOPUHIa UMEETCSI BOBMOKHOCTh OTCJIEKUBATh, OLIEHUBATh, KOPPEKTUPOBATh U MPOTHO3UPOBAThH
X0J ~ CIOPTUBHOM  JE€ATENIBHOCTM M €€  PE3yJbTaTOB Ha MPOTHKEHUUM  MHOIOJIETHETO
COBEpIICHCTBOBaHNA. MOHUTOPUHT B CUCTEME IMOATOTOBKH CIIOPTCMEHOB — 3TO HOBOE HaIlpaBJIEHUE
pa3BUTUS [IUPOKOMACINITAOHOTO TECTHPOBAHUS WM KOHTPOJSA, KOTOPOE CIIEAYeT YYUTHIBATH TIPU
MOCTPOEHUU CHUCTEMBl OLICHKM KayecTBa IMOATOTOBKH. B MHOrojieTHEM TPEHHPOBOYHOM MPOLECCE
3a/1a9aMi MOHUTOPHUHTA SIBIISTIOTCS] — OpTaHm3aIus coopa, XpaHeHus, o0pabOTKH U paclpoCTpaHEHHUS
uHpOpMAaIH; o0ecrieueHUEe  HEMPEpPHIBHOIO  OTCICKUBAHUS  JIMHAMHKH  [IOKa3aTeeid;
MPOTHO3UPOBAHMWE TI0 HUM CTENEHW pPa3BUTHS PE3yJIbTATOB;, OCYIIECTBICHHS OOpaTHOW CBS3H,
OTpaXKaromed COOTBETCTBHE (PAKTUUECKUX PE3YIbTATOB ITOCTABICHHBIM KAYECTBEHHBIM IIEIISIM;
HaJI30p 3@ Ka4€CTBOM C MTOMOIIIbIO JJOCTOBEPHOI M ONIEPATUBHOM OLIEHKH; OINPEAECIICHUE Kau€CTBEHHBIX
M KOJMYECTBEHHBIX XapPaKTEPUCTUK TMOKa3aTesNeld (PU3NYECKOro pPa3BUTHA U (DU3HUECKOM
MMOATOTOBIIEHHOCTH; pa3padOTKa KPUTEPHEB, MTO3BOJIIONINX TPUHIMATH YIIPABICHICCKUE PEIICHUS 110
KOPPEKIINU Y4eOHO-TPEHUPOBOYHOTO MTPOIIecca; YIpaBIeHHEe Ka4eCTBOM BCETO MPOIlecca MOIrOTOBKH.

[legarornyeckwuii poriecc B chepe GU3MUECKON KyJIBTYphI U CIIOPTA, BKIIOYAOIIUN CUCTEMY
MHOT'OJIETHEH MOATOTOBKU CIIOPTCMEHOB KaK BBICOKOIO KJIAcCa, TaK U CIIOPTUBHOI'O pe3epBa BCELENIO
OIUPAETCs] HA MHOTOYPOBHEBYIO HEPApXUI0 CHCTEMbI YIIPABICHUS TPEHUPOBOYHBIM TporiieccoM [5],
SIBJISICTCSI UPE3BBIYAHO CIOKHOOPTaHU30BAHHBIM SIBICHHEM, NEHCTBEHHOE PYKOBOACTBO KOTOPBIM
BCECTOPOHHE 3aBUCHUT OT BO3MOKHOCTHU MPOBEICHUS CUCTEMAaTUYECKOTO0 MOHUTOPUHTa. DYHIAMEHTOM
3¢ (GEKTUBHOCTH YIPABJICHHUS] CHCTEMON MOJrOTOBKU CIIOPTCMEHOB CUUTAIOT TPH OCHOBHBIX YPOBHS
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[5, 6], mo3BosstOIIME BCELENO WHTETPUPOBATH BCIO CUCTEMY NPUHMMAs BO BHUMAHHUE YETKYIO
HEPapXUUYECKYI0  II0CIECIOBAaTENbHOCTh BO3MOKHOCTH  COBEPLICHCTBOBAHMS W ONPEAEICHUS
ONTUMAJBHBIX COOTHOIIEHUHA MEXIy YIPaBSIIOLMMA M YHPABIIEMBIMH 3JIEMEHTAMH JAaHHOM
cucteMbl. OHUM M3 acIEKTOB MCCIENOBAaHUM B TNPEIMETHOM HAaIIpaBIEHUH SIBISETCS H3ydeHHUE
B3aMMOCBSI3CH (M3MUECKUX KadeCTB, 3aKOHOMEPHOCTEH CBSA3EH €€ DIEMEHTOB, MPOSBISEMBIX B
COPEBHOBATEJbHBIX YCIOBUAX, C TEXHHYECKUM MAacTE€PCTBOM, C COCTOSHHUEM CHCTEM OpraHU3Ma,
CpEJICTBAaMH M METO/aMU peaTu3alliil KOHKPETHOTO TEXHUYECKOTO IEHCTBUS, C Y4ETOM JOCTUTHYTOTO
ypOBHS (PU3NUECKOI MOATOTOBICHHOCTH [7].

Otcroma ciemyer, 4To M3y4eHne MpoOIeMbl MOHUTOPUHTA B cepe GU3NIecKOr KyIbTypHl U
CIOpTa Ha Cel NICHb SBISIOTCS aKTyaJbHBIMM, O KOHLA HE M3YYEHHBIMH U TPEOYIOT NalbHEHIINX
HAyYHBIX HCCIIEI0BaHUM.

Iesn padoThl packpelTh NpobiIeMaTHKy U GYHIUPOBATh KOHLENT MOHUTOPHHIA B CHCTEME
MHOT'OJIETHEH NOATOTOBKH CIIOPTCMEHOB BBICOKOH KBaJIM(PUKALMK U CIIOPTUBHOT'O pe3epBa.

OcHoBHOe u3JI0KeHHe Matepuaja. [IpoGrema HCMONL30BaHUS MOHHTOPHHIA B CHUCTEME
yIpaBJIeHUs] MHOTOJICTHEH CIOPTHBHOW TPEHUPOBKOH SBIISETCS OJHOW W3 Hanbojiee CIOXKHBIX B
crioptTe M caMmod BocTpeOoBaHHOW. Benmp He A KOro HE CEKpeT, YTO MOCIEIHUE IEeCSTUIICTHS
XapaKTepU3yIOTCsl HEOBIBATBIM POCTOM CIIOPTHUBHBIX JOCTM)KEHHH M UX BBICOKOW TUIOTHOCTBIO Ha
CyOpEKOpJIHOM  ypOBHE,  YKECTOUYEHHEM COpEBHOBaTeNbHOH  OOppObl  HAa  KpYMHEHWIIHX
MEKKOHTHHEHTAIBHBIX COCTS3aHMAX, CYIIECTBCHHBIM IIOBBILIEHMEM O00BEMa M HMHTEHCHBHOCTH
Harpy3ok u T.I. Bce 3T0 TpeOyeT KOHEYHO, Kak IepecMoTpa (OpM M TNPHUHLUIIOB HOCTPOCHUS
CIIOPTUBHON TPEHUPOBKU MJI ONTUMHU3ALMN TPEHUPOBOYHOIO IMIpoIecca, TaK M BO3MOXKHOCTH
NPaBUIBHOW OLIEHKH PAa3BUTUS [IBUTATENIBHBIX KaueCTB M TEXHHKO-TAKTUYECKOTO MAacTepcTBa
ciopremeroB [1, 2, 3, 4, 7]. CuCTeMHO-CTPYKTYPHBIH TOAX0/ B MOATOTOBKE CIIOPTCMEHOB BBICOKOTO
kimacca (A.A. HOBUKOB) TMO3BONHII YCTAaHOBUTH B3aUMOCBSI3b MEXIY DJIEMEHTAMH CHCTEMBI,
OIIPEICIUTh €€ MEePAPXMUYHOCTh M Ha JaHHOH ocHoBe A.A. HoBukoBbiM [5, 6] ObuIO mpemioxkeHO
paszaesneHue pyHKIMH YIIpaBICHUS HAa PA3IMYHBIX YPOBHSIX.

B ocHoBe 3ddekTHBHOrO ymnpapieHHS MHOTOJETHHUM IPOIECCOM IOJTOTOBKH CIIOPTCMEHOB
Oyzem paccMaTpuBaTh 3-X YpOBHEBYIO CHCTEMY YIpPaBJ€HHUS MOJATOTOBKOW CIOPTCMEHOB,
paspaboTtannyo A.A. HoBukoBeiM [5,6], B KOTOpOii OBLJIO BBHIJIENIEHO TPU OCHOBHBIX YPOBHS, UTO
MO3BOJISIET LIETIOCTHO B IIOJIHOM 00BEME HHTErPUPOBATH BCIO CUCTEMY IOATOTOBKH U LIETTMKOM ITOKA3aTh
B YETKOW HepapXW4ecKoil MOoCIeq0BaTeNFHOCTH BO3MOYKHOCTH COBEPIIEHCTBOBAHHA M ONPENEICHUS
ONTHMAJIBHBIX COOTHOLICHUH MEK/1y YIPaBIAIOIIMMH U YIIPABISIEMBIMH 3JIEMEHTAMH CHCTEMBI:

I ypoBeHp — wenenojaralovii, OCHOBHOH YpPOBEHb CHCTEMBI, OTPAKAIOMIMUKA MOJEINb
COpPEBHOBATEIHLHON EATENBHOCTH B €AUHOOOPCTBAX, HEOOXOJUMYIO JJISl TOCTHXEHHS TUIAHHPYEMOTO
pe3ynbTaTa, a TaKkKe TUHAMHUKY COOTBETCTBHMS MOJEIHHBIM IIapaMeTpaM TeKYyLIMX IMoKa3aTenei
3JIEMEHTOB COPEBHOBATEIBHOM JAESTEIbHOCTH KOHKPETHOT'O CIIOPTCMEHA.

II ypoBeHp cuctembl —ompezaensercss HHPOPMALHMOHHBIMH OOpa30BaHUSIMHU, C IIOMOILIBIO
KOTOPBIX OCYIIECTBIISIETCSI COPEBHOBATENbHAs NEATENBHOCTh. OTO XapaKTEPUCTHKH TaKTUYECKOH,
TEXHUYECKOH, CIeUaIbHON (DHU3NYECKOH, CKOPOCTHO-CHUIIOBOW, INCHUXOJIOTHYECKOW M Jp. CTOPOH
MOJATOTOBJIEHHOCTH.

III ypoBeHb cucTEMBI— HEOOXOIMM JIi BCECTOPOHHETO aHaIN3a MPHUYWHHO-CIIEICTBEHHBIX
B3anMocBsized anemeHToB | u Il ypoBHeH m ycinoBuid MX (YHKIMOHHPOBAHWS B 3aBUCHMOCTH OT
COCTOSTHHSI OCHOBHBIX CUCTEM OpPIaHM3Ma CIIOPTCMEHA M OTPa)kaeT 3TO COCTOSHHUE.

PaccmaTpuBas mporiecc ynpaBieHHs KaK CIOKHYIO HEPAPXUUECKYIO CHCTEMY, OBLIO BBIJIEIIEHO
TPH OCHOBHBIX YPOBHS, KOTOPBIE IO3BOJITIOT MPEICTaBUTh BCIO CHCTEMY B IIOJTHOM O0beMe U
ONPEAEIUTh B3aUMOCBA3b BO3JICHCTBHUI U YIIPaBIISIEMBIX 3JIEMEHTOB.

CopeBHOBaTeNnbHAsA JEATEIBHOCTh CIIOPTCMEHA 3aBHCUT OT MHOTMX (DakTOpoB, B UHUCIIO
KOTOPBIX BXOJAT: COCTOSIHME MEXaHHW3MOB HSHEProoO0ecredeHus, TENOCIOXKEHNE, HEHpPOMBIIIEeYHAST
KOOpAMHAIUs W Apyrue (hakTopbl, XapaKTepu3yemble MOKa3aTeJsIMH TPeThero ypoBHs. Iloatomy
IIMPOKO PAacHpOCTpaHEHHAsl MPAaKTHKA OLEHKH COCTOAHHUS IOATOTOBIEHHOCTH CIIOPTCMEHAa Ha
OCHOBAaHUHM OTAENBHO B3SATHIX TOKa3aTeyeil He TIMO3BOJIAET JaTh HAJASKHBIX PEKOMEHIAIMH I
JICCTBEHHOW KOPPEKIIMU MOCJIEAYIONIEH TPEHUPOBOYHOMN JAEATEILHOCTU. UTO JOCTHAKUMO JIUIIL TIPU
OLIGHKE JOCTaTOYHO OOJIBIIOTO KOJMYECTBA COCTABISIOMMX (PU3NYECKOH pPabOTOCHOCOOHOCTH.
Oco0eHHO 3¢ eKTHBHA OlICHKA MOJ00HOI0 IPOIECcca Ha CIICHUAIbHBIX CTCHIAX.
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Ecam moxa3zatenu mepBOro YpOBHS OTPaXalOT TEXHUKO-TAKTUYECKOE MAacTepCTBO U
MCUXO(U3NIECKYI0 MOATOTOBIEHHOCTh Kak Obl B MHTETPHPOBAHHOM BHIE, TO Ha BTOPOM ypOBHE
npoucxoautT wx auddepeHIHanys, MMO3BOIIONAS YTOYHWUTH MPHYUHBl HU3KUX WM BBICOKUX
3HAQUEHUH TEX WM MHBIX MOKa3aTeNel TEXHUKO-TAKTUYECKON OITOTOBICHHOCTH.
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OpHMM W3 acleKTOB HCCIEI0BAaHUI B 3TOM HAINpaBJIEHWH SBISIETCS M3y4YE€HHE B3aWMOCBSI3EH
(hU3MYECKUX KaueCTB, MPOSIBIIIEMBIX B COPEBHOBATEIHHBIX YCIOBHAX, C TEXHUYECKUM MaCTEPCTBOM, C
COCTOSIHUEM CHUCTEM OpraHHM3Ma, CPEACTBAMHU M METOJAMM Pealld3allid KOHKPETHOTO TEXHUYECKOTO
JICHCTBUS, C YYETOM JOCTUTHYTOI'O YPOBHsI (DU3MUYECKON MOJArOTOBICHHOCTH. B OCHOBE ompeneneHus
XapakTepa M CTETIIeH! YIPABIIFOIIUX BO3ICUCTBHI U KpUTepHeB 3P QEKTUBHOCTH JIEKUT MOTyUeHHE U
aHaJIM3 OrPOMHOI'0 KOJIMUECTBa MH(POPMAINH, IUPKYIUPYIOILIEH B CUCTEME.

TpexypoBHeBasi crcTeMa yIpaBlieHHs MOJrOTOBKOM CIIOPTCMEHOB BBICOKOTO KJlacca Tpedyer
OpraHu3alMy CTPOTOM CHCTEMBI HH(POPMAIIMOHHBIX TOTOKOB, MO3BOJISIFOIIMX MOYYaTh HCCIeyeMble
3JIEMEHTBI Ha Ka)/I0M YPOBHE U OIpPEENATh X B3aUMOCBSA3b KaK BHYTPU KaXJIOTO YpOBHS, Tak H
MEXIY KaXIbIM YPOBHEM I10 TOPU30HTAIH U BepTukanu. [Ipu opranuzanuu cucremsl KouTposist (OC/]
— oOcnenoBanwe copeBHOBaTenbHOW paesTensHOocTH, OKO, TO — Texkymme o0cienoBaHus)
HEOOXOJMMO YYHUTHIBATh LETBIA DPSI METOAMYECKHX IMOJNIOKeHNH. OJHUM M3 OCHOBHBIX SIBIISIETCS
Ha0Op XapaKTEPUCTHK MO MOJEIISM C MEJJIEHHO- U OBICTPOMEHSIOLIMMUCS XapaKTePUCTUKAMH.

CoBpeMEeHHBI CHOPT, B YaCTHOCTH COPEBHOBATENbHAs AESTEIHHOCTh BO MHOTHX BHIAaX
CIIOpTa, XapakTepu3yeTcsi OBICTPOTEYHOCTHIO TEXHHKO-TAKTHYECKHX NEHCTBHI TpeOyromux OT
CHOPTCMEHAa MaKCHMAJIBHBIX MBILICYHBIX YCHJIMH B YCIOBUSX Ae(UIINTAa BpEMEHH, I0O3TOMY CHUCTEMa
MOHHUTOPHHTA TIO3BOJISIET MIPABUIBHO CyIUTh HACKOJIBKO CHCTEMa IIOATOTOBKH Obl1a 3()(hEeKTUBHOM.

OnTuMu3anys TPEHHPOBOYHOTO MPOIECCa C HCIMOIB30BAaHHEM HWHHOBAIIMOHHBIX TIOIXO/I0B
MOJIpa3yMeBaeT IIEJICHANPABICHHOE JOCTHKEHHE 3allJIaHUPOBAaHHOTO PE3yJbTaTa ¢ MHUHMMAaJIbHBIMHU
3aTpaTaMy BPEMECHHU M DHEPIUU B CHCTEME IOJITOTOBKH BHICOKOKBATH()UIIMPOBAHHBIX CIIOPTCMEHOB [1,
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3]. PaccmorpuMm moapoOHee pa3paboTaHHBIC OJTalbl HMHHOBAIIMOHHOTO TIpOIleCCa B CHUCTEME
MOJTrOTOBKY BBICOKOKBAJU(HLIMPOBAHHBIX CIIOPTCMEHOB, B OCHOBE KOTOPBIX HAaXOIUTCS MOHUTOPUHT
omnpenesneHust 3pGHEeKTUBHOCTH peaau3alii HHHOBALMOHHOIO MMPOAYKTa HA BCEX 3Tarax MOArOTOBKU:

- OmpejeNeHNe MOJIETIbHBIX XapaKTepUCTUK COPEBHOBATEIbHON AESITEIHHOCTH,

- pa3pabOTKa TEXHOJIOTHH, WHTETPUPYIOIIUX BCE CTOPOHBI Y4eOHO-TPEHHPOBOYHOI'O
IIpolecca ¢ Pa3INYHBIMU BUJIAMH MIOATOTOBKH CIIOPTCMEHOB C Y4€TOM MOJEIBHBIX XapaKTEPUCTHK,

- BHEIPEHHUE Pe3yNbTaTOB MHHOBAIIMOHHON pa3paboTKu B y4eOHO-TPEHHPOBOUHBIN MpoOIEce
MHOTOJIETHEW CUCTEMBI MOATOTOBKH CIIOPTCMEHOB,

- MOHHUTOPUHT 3((EKTUBHOCTH COPEBHOBATEIbHOM HEATEIBHOCTH [UIS ONPEAETICHUS
Ka4yecTBa pean3allii HTHHOBAIIMOHHOTO MIPOAYKTA.

3a mocnenHue ToAbl HAOMIOAAETCs 3HAYUTENBHOE PACIIMPEHUE KaJleHAaps COPEBHOBAHUH 11O
BceM BuIaM crnopta. COpeBHOBaHUS SBISIIOTCS OCHOBOH crenuduky cropra, B CBSI3M C Ye€M HX
cnennguiecKkas pojb B IIPOLECCe MOATOTOBKH CIIOPTCMEHA YPE3BbIYaiiHO BhICOKA. ClleyeT OTMETHTH,
YTO C POCTOM KBaJIM(HUKAIWU 3HAYUMOCTh COPEBHOBAHUI COOTBETCTBEHHO yBeIMUMBaeTcsl. Bo Bpemst
COPCBHOBaHMH K CIOPTCMEHY TMPEOBSBISIOTCS TpeOOBaHMsS, BBI3BIBAIOIINE MaKCHMalbHOE
crierduueckoe HanpsHKeHHe GYHKIHMOHAIBHBIX cicTeM [6,7]. [ToaToMy HEOOXOAUMOCTD MOBBIIICHHS
3()()EKTUBHOCTH TPEHHUPOBOYHOTO IPOIECCAa HE BBI3BIBACT COMHECHMMU, TaK KaK JAJbHEUIIHMA POCT
MoKa3aTenell  TEXHUKO-TAKTHYECKOro MacTepcTBa Oa3WpyeTcss Ha IOTEHIHMane MOIIHOCTH
cneun(puiecKkoil paboTOCHIOCOOHOCTH CIIOPTCMEHA M OCYIECTBUMOCTH HCIOIb30BaHUS MHHOBALUN B
CUCTEME CIIOPTHBHOM MOATrOTOBKH. HaMy npencraBieHbl OCHOBHBIE COCTABIIAIONINE HHHOBAIL[MIOHHOTO
npoliecca MoJAroTOBKH CIIOPTCMEHOB BBICOKOTO Kilacca BKIIFOUAIOIINE TPH 0a30BbIX OCHOBHBIX ITyHKTA.
TpexXKOMIOHEHTHBIM MHHOBALIMOHHBINA MOAXO0/ B CIIOPTUBHOM MOATOTOBKE CIIOPTCMEHOB:

- Hurerpanmms — oObenIWHEHHWE COBPEMEHHBIX 3HAHMH CHCTEMBl IOATOTOBKH BBICOKO-
KBaJTH(PUIIUPOBAHHBIX CIOPTCMEHOB B SMHYIO CUCTEMY B3aUMHOT'0 HH()OPMAIMOHHOT'O OOMEHa;

- VHTepakTHUBHOCTh — HCIOJNB30BAHHE COBPEMEHHBIX TEXHMYECKHUX CpPEJICTB B CHCTEME
MOJTrOTOBKY BBICOKOKBAIM(HUIIMPOBAHHBIX CIIOPTCMEHOB, IIPEAYyCMAaTPUBAIOIINE OOPaTHYIO CBA3b;

- HWHTepMomanpHOCTP —  MEXKIPEAMETHbIE  B3aUMOJEHCTBHS U MEXKIPEAMETHBIE
KOMMYHHUKAallUd ~ BCEX BUJOB W  YPOBHEH  MOJENBHBIX  XapakTEPUCTHUK  MOATOTOBKH
BBICOKOKBAJIM(PULIMPOBAHHBIX CIOPTCMEHOB.

Bomnpocs! mocTpoeHs CHOPTUBHON TPEHUPOBKH SIBIISFOTCS MIPEAMETOM HHTEpEca LENbIX HAyYHBIX
KOJUIGKTHBOB M YYEHBIX Pa3IMYHOrO HAy4HOro MpO(QuIs, a TakkKe OIBITHBIX IIearoroB-TpEeHEpOB.
KOHKpEeTHO NPUMEHUTENFHO K CIOPTY 3TO O3HAYacT B3aMMOCBS3b TEOPUH C IPAKTHKOH IyTeM
OOBEIMHEHUs]  TpeX  KOMIIOHGHTOB:  MHTETpalysi, WHTEPAKTUBHOCTh W  HMHTEPMOJAIBHOCTb.
[11010TBOPHOCTh CHCTEMBI MHOTOJIETHEH TIOATOTOBKH 3aBHUCHUT HETOCPEACTBEHHO OT B3aMMOCBS3U
COBPEMEHHBIX 3HAaHHH CHCTEMBI IOATOTOBKH C HCIOJIb30BAHHEM COBPEMEHHBIX TEXHHUYECKHUX CPEICTB C
00s13aTeNbHOM CHCTEMOM MOHMTOPHHIA JUisi OOpaTHOW CBSI3M M OPHEHTHUPOBAHUS HAa MOJENbHBIC
XapaKTEPUCTUKH BBICOKOKBATM(HULIMPOBAHHBIX CHOPTCMEHOB. OT 3THX (HaKTOpPOB 3aBUCHT MOAOOD
3¢ QEeKTHBHBIX CPENCTB MOJATOTOBKM M PAaCIpe/iefiecHHe MX B paMKax TOTO WIIM WHOTO dTamna (IepHoja,
IIMKJIa), YTOOBI IOCTUYb TPEOYEMOro CIIOPTHBHOTO pe3yJibTara P MUHUMU3UPOBAHHOM JI0 BO3MOKHOT'O
npefieia KOJIMYECTBE TPEHUPOBOUHOM paboThl. Takum 00pa3oM, 00beM M MHTEHCUBHOCTD HAarpy3KH 3/1€Ch
y’Ke BBICTYTIaeT B KQUECTBE TJIABHOTO KPUTEPHS ONTUMHU3AIMN TPEHHPOBOYHOTO TPOIIECCa.

VYxe goiaroe BpeMs 37000JHEBHOM MpOOJEMOH COBPEMEHHOM CHUCTEMBI IOATOTOBKH
CIIOPTCMEHOB B HBIHEUIHHUX YCIOBHAX sBIsercs mpoOineMa 3((EKTUBHOCTH PEryIATUBHOIO
YIPaBJICHUSI TAKOW CHOXHOCTPYKTYPHOH QJITOPUTMUYECKON CHCTEMOM B CBSI3M C OTCYTCTBUEM
pa3paboTKHN eTUHON CHCTEMBI KIIACCU(PUKAIITH MOHUTOPHHTA.

CropTuBHBIA pe3ynbTaT B Pa3IMYHBIX BHJAX CIOpTa HE MojAaercs u3MepeHuro. [loatomy
KOCBEHHOE COIOCTaBJIEHHE MTOATOTOBIEHHOCTH Pa3IMYHBIX CIOPTCMEHOB, a TaKKe OLIEHKa JUHAMHKU
UX COCTOSIHUHA OCYIIECTBIISIOT TOCPEACTBOM KOHTPOJNS 32 CTENEHBIO pPa3BUTHS OCHOBHBIX
JIBUTaTEIbHBIX KayeCTB C MOMOIIBI0 COOTBETCTBYIOIIMX TECTOB, & TAK)KE CTEHJOB M HHTETPAJIbHBIX
MOKa3aTesIell COPEBHOBATENBHOM IEATENBHOCTH.

Bompocy KOHTposst (pU3WYECKON ITOATOTOBJIEHHOCTH IOCBSIIIEHO MHOXKECTBO pabot. Ilpu
JUAarHOCTUKE  CIIELUaJbHOH  IOATOTOBIEHHOCTH  HEOOXOOUMO  MAaKCUMaJbHO  NPHONMKATH
TECTHUPYIOLINE MOKa3aTeH K crenrn(uKe COpeBHOBATENBHOMN IESTEIBHOCTH C MMOMOIIBIO CTICLHATIbHBIX
CTEHJIOB, MOJICTIMPYIOLINX COPEBHOBATEJIBHYIO JESITENbHOCTh. BakHO Tarke, 4TOOBI IPU OLIEHKE
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(DUBMYECKUX KAYeCTB YIPAXHEHHsI OBUIM OTHOCHUTEILHO MPOCTBIMHU IO CTPYKTYPE W TEXHUYCCKHUEC
HABBIKU HE UTPAIA 3HAYUTETHHON POJIH.

Tect gomkeH OBITH COCTaBHON YacThIO TPECHHUPOBOYHOTO Tporecca. B mocinemxnee Bpemst mis
TECTUPOBAHUSI UCIIONB3YIOT MPEHMYIIIECTBEHHO TaK Ha3bIBAEMbIC aJICKBATHBIC MPOOBI, YUUTHIBAIOIINE
ceruuky Buaa crmopra. OTMETHM, YTO dYaile BCEro TECTHPOBAHHWE TMPOXOTUT TPU Pa3THIHOM
COCTOSHHM CIIOPTCMEHOB, YTO BIHUSET Ha pe3yNbTaThl M 37E€Ch BAXKHYIO pOJb HWIPaeT HuX
UHTEpIpeTaIus.

Takum o00Opa3oMm, opraHu3anus MOHUTOPUHTa B CHCTEME MHOTOJICTHEH IOATOTOBKH
CIIOPTCMEHOB OO0YCJIOBJIEHA PEIICHHEM PSIOM CIEAYIOMIMX MPOOIEMHBIX (PaKTOPOB: OMpEIeICHUE
MoKa3aTesiel  MOHHWTOPWHTA; BBIOOPKAa YYaCTHHKOB MOHHTOPHHTA, TIEPHOJUYHOCTH cOopa
WHGOPMAIMM  MOHUTOPHHTOBBIX  JIAHHBIX; OINPEACICHHE TMPOLEAYPhl OICHKH  BBIOPAHHBIX
ToKazaTelleil; HaKOTUICHHE KOJIMYSCTBEHHBIX JaHHBIX U UX 00paboTka; pa3paboTka W ampoOupoBaHUE
MOJIEJI Ha OCHOBE COOpPAHHOTO MaTephalla MOHHTOPWHTA; MPHUHITHE YIPABICHYECKUX PEIICHUH C
YUCTOM IMOJTYYCHHBIX JAaHHBIX; Bpra6OTKa 1 YCTAHOBJICHUEC OOJDKHBIX HOPM II0 PAa3jIMYHBIM BHUJaM
noarotoBku: O®II, COII, TTII, CA u np. CxeMaTuyHO >Tambl MOHHUTOPUHTA B IIOATOTOBKE
BBICOKOKBAJTU(UITMPOBAHHBIX CIOPTCMEHOB MPECTAaBICHBI Ha PUC.2.

ITAIIBI MOHHTOPHHI'A B I1IOAI'OTOBKH
BBICOKOKBAJIHUPHUIIMPOBAHHBIX CIIOPTCMEHOB

OILIEHKA ®PAKTHYECKOI'O
COCTOHHA C/T, TIf u CO

PA3PABOTKA ITPOIHO3A4
COCTOSIHHA C/, TIT u CO

OIIEHKA MMPOrHO3HPYEMOI'O
COCTOSHHA C/1, TITu CO

HPE/UTOKEHHA 1O
COBEPI_HEHCTBOBAHHIO
c/A, TIH u CA

C/]-copesnosamenvnas oeamenvnocmu, TII- mpeneposounsiii npoyecc, CO- cucmemsl op2anusma
Puc.2. Opeanuzayus monumopunea u e2o smanwvl 8 cucmeme noO20MoEKU CHOPMCMEHO8

OCHOBHBIMM ~ KOMITOHEHTaMH MOHHUTOPMHIa B MHOTOJIETHEH CHCTEME IOATOTOBKH
CIIOPTCMEHOB SIBJIIFOTCS:

*cOop wuH(pOpMANMM — aKTHBHBIA, IIEJICHANIPABICHHBI W IJJAHOMEPHBIH TpoIlecC
HaOIroeHNs 32 00BEKTOM MOHUTOPHHTA, (PaKTOpaMy BO3IEHCTBHUS, OLIEHKA (PAKTUYECKOTO COCTOSHUS
MIOATOTOBIIEHHOCTH CIIOPTCMEHA;

* 00pabOoTKa MOITYYEHHBIX JaHHBIX, MX WHTEPIPETAIs, IPYU STOM YacTh AAHHBIX JUIS aHAM3a
MOXKET MOCTYNATh U3 YXK€E CYIIECTBYIOUIUX HCTOYHHUKOB.

* IPOTHO3 COCTOSIHUS IOJArOTOBIEHHOCTH CIOPTCMEHA M OLIGHKA IPOTHO3UPYEMOIO
BBICTYIUIEHUS Ha COPEBHOBAHHUSIX.

* ONpENCIICHHE NPHUYMH HApYLIEHUs C YKA3aHUEM TOT0, 4YTO CJIEAyeT H3MEHUTh MJId
YIIyqILIEHHs TT0OKa3aTeNnell COPEBHOBATENBHOM IEATEIBHOCTH.

KadecTBeHHBIMM TOKa3aTeNs MU yIpaBIEHUYECKOW HWH(pOpManuu, I[oiydyaeMoil B Xoje
MOHUTOPUHTA, SBJISIFOTCS:

* 00BEKTUBHOCTD — IOJyYCHHBIE PE3YNbTaThl JOJDKHBI OTPaXKaTh PealbHOE COCTOSHHUE Jel, a
JMYHOCTHBIA (haKTOp JOTKEH OBITh MUHUMH3HUPOBAH;

* TOYHOCTh — IIOTPEIIHOCTH HM3MEPEHHH MOJDKHBI OBITH TaKMMH, 4YTOOBI TapaHTHPOBATH
3HAYEHUS HCTUHHBIX IT0KA3aTeNeH ¢ MPUEMIIEMO TOYHOCTBIO;
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* MOJHOTa — UCTOYHHKM MH()OPMAIUU JODKHBI MEPEKPHIBATH BO3MOXKHOE TOJIC MOTyUCHUS
pe3yIbTATOB, MU KOPPEKTHO MPECTABUTH €ro;

* TOCTATOYHOCTh — 00BeM WH(MOPMAITUH TOJDKEH COOTBETCTBOBATH MOTPEOHOCTSIM TPEHEPOB
1 OBITh IOCTATOYHBIM JJIsl IPUHATHS TOTO WM UHOTO PEIICHHUS,

* OIIEPAaTUBHOCTH  (CBOEBPEMEHHOCTh) — HWHMOpMAIUs JODKHA WMETh aKTYaJIbHYIO
YIPaBJICHYECKYIO ICHHOCTb.

BaxkHO TOQYEpKHYTh, YTO OAHOH W3 (PYHIAMEHTAIBHBIX 3ajJ]ad MOHHTOPUHIA CHCTEMBI
MHOTOJICTHEH TOATOTOBKH CIIOPTCMEHOB B  XOJ¢ Yy4eOHO-TPESHHPOBOYHOTO Ipolecca |
COPCBHOBATEIIHPHOW JICATEIBHOCTH SIBIISICTCS KOMIUICKCHBIH KOHTPOJIb, BKITFOYAIONIMN HW3MEPEHUs U
OIIEHKY Pa3NIMYHBIX MOKa3aTelieil B MUKPO, ME€30 U MAaKPOIUKIIaX TPEHUPOBKH C IENBIO ONpEACICHUS
MHOTOTPAHHOTO YpPOBHS TOJATOTOBJICHHOCTH CIIOPTCMEHA HAa KaXJOM €ro JTale OXBaThIBAIOIIUI
NeIarOrNYecKre, MCUXOJIOrHYeCKre, MEIUKO-OnoIornyeckre, (GU3N0IIOTHIECKUE, COIUOIOTHISCKHE
W Jp. HampaBleHus oOciemnoBanus. J[isi MOBBINEHHS OOBEKTUBHOCTH KOHTPOJS TIPU TPOBEICHHUH
TECTHPOBAHMS HEOOXOMMO COOJFOJICHHE CTAHAAPTHBIX YCIOBUM TpoBeacHus TecToB (puc. 3). Taxke
MOHUTOPUHT  KauecTBa  y4eOHO-TPEHHPOBOYHOTO  Tpollecca  MpearnoiaraeT KOHTPOJb 32
OMpPENCICHHPIMA ~ BXKHBIMH ~ HATPABICHUSMH TaKUMH  KaK: aHalW3 YCJIOBHH, pPECypCOB,
o0ecreyrBaloIfX Ka4eCTBO TPEHUPOBOYHOTO MPOLIECCa; OTCICKUBAHNE KAYeCTBA COPEBHOBATEILHOM
JICSATEIIbHOCTH; OIICHKY Ka4eCTBa Pe3YJIbTaTOB JICATEIIBHOCTA CIIOPTUBHON OpPTraHU3aIliH.

CTaH DapTHEIE VCIOEHA
NpOEESTeHHA TECTH OEZHHA
UTH TIOBRIIIEHH A 00k eK THEH 0CTH
KOHTPOILA:

Bpeusa Eminoe Tlcuxoduzmonorugec- TTopatauad opraun
TECTHPOEZHHA MarTepHATBHOE H KHE (aKToph (cmoBecHas N0CTAHOBKA
(0BBEM H HHTEHCHE- 3AIEMH TECTa, 0B ACHE-

HOCTE HAarpysKH,
- HHE, IeEMOHCTPaH: ).
MOTHEAITHA),

MECTO, IIOTOTHEIS dAMapaTypHOoS

VCIIOEMA obecredcHHE;

Puc.3. Heobxooumsie cmanoapmubie YClo8Us npogedeHuUsi mecma 0 HO8bIUEHUS 00beKMUBHOCU
Mecmupo8anUsl PU3UIECKoLl NOOOMOGIEHHOCHIU

CHHTE3UpOBaHUE BBIIIEU3IIOKEHHBIX PE3yJIbTaTOB IMO3BOJIAET CHENATh YMO3AKIIOYEHHE O
TOM, YTO MOHHUTOPHHI — 3TO I€JeHaIllpaBJIeHHas, CIHEIHAJbHO OpraHW30BaHHas, IUIaHOMEpHas
cuctemMa cOopa JaHHBIX O Hamboyiee 3HAYMMBIX KAa4eCTBEHHBIX XapaKTePUCTHKaX CIHOPTHBHOM
JeSITeIbHOCTH CIIOPTCMEHOB B XO/€ Y4eOHO-TPEHHPOBOYHOI'O Ipoliecca, a Takke MX o0paboTka,
aHIN3 W MHTEPIpETAlUd C LENbI0 TOJIY4YEHHs KaueCTBEHHBIX M CBOEBPEMEHHBIX CBEACHHUN O
COOTBETCTBHM IMPOILECCOB W  PE3yJlbTaTOB TIOKa3aTeJell COPEBHOBATENBHOW  AESITETHHOCTH
HOPMAaTUBHBIM TpeOOBaHMAM, [Jsl NPOTHO3MPOBAHUS HalbHEHWIIMX YCHEIIHBIX BBICTYIJICHUH. B
MHOTOJIETHEH CHCTEME TOATOTOBKH CHOPTCMEHOB BBICOKOH KBaNH(UKALIMK OCYILIECTBICHUE MTOJTHOTO
nukia Mouutopunra (puc. 4) B mepByl od4epelb OOCCICUMBACT PEaTM3AMI0 TPEHUPOBOYHBIX
3aJlaHAl ¥ CUCTEMOo0Opa3yIomux (QyHKIMHA KOHTPOIIS 32 HAarpy3KaMy B TPEHHPOBOYHOM Ipoliecce, a
TaKXe CIOCOOCTBYET NOBBIEHHUIO 3((GEKTUBHOCTH M KayecTBa C€aMOro IMpolecca NpOBEICHHUS
y4eOHO-TPEHUPOBOYHOTO MPOIIECCa U COPEBHOBATENLHOM JIESATETLHOCTH.
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CNOpPpMmMCMEHROS.

Takum 00pazom, C HENbI0 OOBEKTUBU3AIMHN YIPABICHUS COCTOSHUEM CIOPTCMEHA IPOCTO
JKU3HEHHO HEOOXOIMMO MPUMEHEHNE Pa3INIHBIX TPHUOOPOB, H3MEPUTEIEHBIX YCTPOUCTB, JATYNKOB U
Jp. CHCTEM, PETUCTPHPYIONIMX M aHAIM3HUPYIOMIMX HWHPOpPMANWI0 O paboTaiomieM CIOPTCMEHE B
MUHHMAJIBHO KOPOTKHE BPEMEHHBbIE MHTEPBAJbl C 00s3aTEIbHON OOpaTHOW CBS3bI0 YTOOBI BHECTH
HEOOXO0IMMbIe KOPPEKTHBBI B HAMEUEHHBIN TUIaH Y4eOHO-TPEHUPOBOUHOTO mporiecca [4]. PaBHo kak
HEOOXOJMMO OTMETUTh 00 ydeTe BO3pPACTHBIX 3aKOHOMEPHOCTEH pPa3BUTHS OpPTraHU3Ma B IIEJIOM U
OTJeNBHBIX (YHKIIMOHAIBHBIX CHUCTEM M, MPEXKIE BCEro TaKMX (PAKTOPOB, KaK TeTEPOXPOHHOCTh U
CEHCUTUBHOCTh NIEPUOJIOB Pa3BUTHUS, CTENIEHb U3MEHUMBOCTU U KOHCEPBATUBHOCTU KAYECTB U CBOMCTB
B MPOLECCE ECTECTBEHHOr0 pOCTa H TMOJ BIUSHUEM HAIMpPaBICHHOW TPEHUPOBKHU, 3HAYEHUE
WHIUBUIYyaIBHBIX TEMITOB OMOJIOTHYECKOTO CO3pEBaHMUs B O0IIEl cHCTEME CIIOPTUBHOMN MOATOTOBKH.
Benymiast mosunust Oyzer HarpaBlieHa Ha MOJIy4eHHEe HEOOXOIUMOro MUHUMYyMa WH(OPMAIUH Tak
Ha3bIBaeMON «OOpaTHOW CBSI3W» O COCTOSHHUM CIIOPTCMEHA, TaK KaK HEMBICIIMMO TOBOPHUTH 00
yIpaBJIeHUH TPEHUPOBOYHBIM IporieccoM Oe3 e€ yuera. [loaToMy 0a30Boe BHUMaHUE JOJKHO OBITh
yJIeJIeHO UMEHHO JJaHHOMY (hakTopy B OOIIel cUcTeMe yIpaBIlieHHS.

B HacTosmee BpeMsi AMHaMHUYECKHE HCCIIEOBAHMSA COBPEMEHHOI'O CIOPTA BKIIIOYAIOT IISThH
CYILIECTBYIOT BH/I0B KOHTPOJIMPOBAHNUS MPU3HAKOB U NMapaMETPOB COCTOSIHUN CIIOPTCMEHOB: TEKYIIUH
KOHTPOJIb, OIEPATUBHBI KOHTPOJNb, OTalHbIE KOMIUIEKCHBIE OOCIeAOoBaHUs, YIiyOJeHHbIE
KOMILJIEKCHbIE 00CIIeI0BaHHUS U 00CIIeI0BaHNsI COPEBHOBATENLHON AEATENBHOCTH. J{J1sl opraHnzanuu u
NPOBEIEHHST MOHHTOPMHra HEOOXOJUMO OINpENeIUTh OOBEKTUBHBIE KPUTEPUU M0 KAKIOMY M3
MEPEYUCIIEHHBIX BHUIOB KOHTPOJS TPUHWMAas BO BHHMAaHHE pa3IUYHbIE THIBI COCTOSHUS
3aHMMaromuxca. Kaknaplii BUJ KOHTPOJS OCYIIECTBIISETCS C IMOMOIIBI0 BCEBO3MOXKHBIX TECTOB U
HOPMAaTUBHBIX IOKa3aTeJel, YTO NOATBEpKAaeTCs (pakTaMu, CBUACTEIbCTBYIOIIMMU O HEOAMHAKOBOM
WHQOPMATUBHOCTH UJIEHTUYHBIX TECTOB NIPH MX PA3IMYHOM KOHTPOJIHPOBAHHH.

PesynbTathl WccieqoBaHW TO3BOJMIIM BHECTH ONPEACICHHBIA BKJIQJ B OOIIYIO TEOPHIO
CIOpPTa, TEOPHIO U METOAUKY (PU3MYECKOH KyNbTYpHl M CIIOPTA, AOKA3aB, YTO OCHOBHBIM KPHUTEPUEM
OLIGHKM YPOBHS TOTOBHOCTU CIIOPTCMEHA SIBIAETCS 3PQPEKTUBHOCTh €ro y4yacTHsi B COPEBHOBaHUSIX,
pe3ybTaT KOTOPOW IEITMKOM 3aBUCHT OT 3QQEKTHBHOCTH OPTraHH3aIM{ TPEHUPOBOYHOTO Ipolecca
YTO JOCTYMHO TOJBKO C MOMOILIBIO0 MPOBEACHHS OOIIMPHOTO MOHUTOPHUHTA BCeX cep aesTeIbHOCTH
CHOPTUBHOH TOATOTOBKH. MOHHTOPHHT IO3BOJISIET MOHSATH TIIyOWHHBIE MPOLECCHl MOHMCKA IyTei
MOBBILICHUST MAacTepCTBa CIOPTCMEHA, C €ro IOMOLIBIO BO3MOXHO H3YYEHHE 3aKOHOMEPHOCTHU
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CTAaHOBJEHUSI W  COBEPUICHCTBOBAHUS  TEXHMKO-TAKTHUECKHUX  JEeHCTBUH,  ompeneneHue
OKOJIONPENETBHBIX, MW  PE3EPBHBIX BO3MOXXHOCTEH CHOPTCMEHA, TOYHOE IPOTHO3UPOBAHUE
B3aMMOCBSI3M PA3IMYHBIX (DAaKTOPOB, BXOJAIINX B CTPYKTYPY (POPMHUPOBAHHS IBUTATEIFHOTO HABBIKA.
MOHMTOPHHTY TIOJBJIACTHA pealu3alys JBUTATEJIbHOTO HaBBIKA, KOTOpas HaXOAWUTCA B
(YHKIIMOHAIBHON 3aBHUCHMOCTH OT IENOro psifa (aKTOPOB, OMPEACTSIONINX COCTOSHHE TICHXHKH,
(¢u3MYeCKO W TaKTUYECKOW IOJTOTOBIEHHOCTH CIOPTCMEHA, a TAakKe OT BHEIIHUX (aKTOPOB
(KMMMaTHYECKHUX YCIIOBUH, CBOMCTB HHBEHTAPS U 00OPYAOBaHUS U T.1.).

O600m1as BBIIEU3IOKEHHBII MaTtepuan HeoOXOAMMO ClieNiaTh CIIeAyIollee 3aKJ/IueHHe:
HaMEYeHHBIE OIMCAHHBIE BBINIE TEHISCHIMH K CTPEMJICHHIO OOBEKTHBHO OIICHHTH BO3JIEHCTBHE
(u3rdIecKoi Harpy3KH Ha OpPraHU3M CIOPTCMEHA TPHUBENH K pa3paboTKe (akTOPOB ONTHMH3AIUH
y4eOHO-TPEHUPOBOYHOTO MpoIlecca C HCMOJNB30BAHMEM HHHOBAIIMOHHBIX 93TaloB  CHCTEMBI
MONTOTOBKM  BBICOKOKBANM()HUITUPOBAHHBIX  CIIOPTCMEHOB HAa  OCHOBE  TPEXKOMIIOHEHTHOTO
MHHOBAllMOHHOT'O MOJXO0Ja B CIHOPTMBHOM IMOATOTOBKE CIIOPTCMEHOB. HeB3upas Ha 3HAYUTENIbHBIN
3a7iel yYeHBIX 10 TEOPEeTHUECKUM HapaboTkaM 10 cell JieHb He CO3[aHa eAWHas CcucTeMa
KJIacCU(UKAIIMM MOHUTOPUHTA B cepe PU3NUECKON KyIbTYPHI B IIEJIOM U CIIOPTHBHOTO B YaCTHOCTH.
CrneICTBEHHO, TEPCHEKTHBBI TPSIYIIUX HCCIETOBAHUA MBI CBS3BIBAEM pPa3pabOTKON TEXHOJIOTHH
OpraHu3alvy 1 MPOBeIECHII MOHUTOPUHTA B chepe GU3NUECKON KyIbTYpPhI U CIIOPTA.

BrIBOADI:

1. MOHUTOPUHT HAaNpaBJIeH HA CHEIHaJbHO OPraHW30BAHHBIN, TUTAHOMEPHBIA, CHCTEMHBIN
cOOp MaHHBIX 0 Hamboyiee 3HAUYNTENBHBIX KaYeCTBEHHBIX XapaKTePUCTUKAX (PU3UIECKOTO Pa3BUTHUS H
(hU3UYECKOM MMOATOTORJICHHOCTH CIIOPTCMEHOB, BKIIIOYasi 00pabOTKy, aHAJIU3 U MHTEPIPETALUIO JUIsI
MOJTyYeHHUS] KAYeCTBEHHOU U CBOEBpEMEHHON MH(POPMAIIMH O COOTBETCTBUH TPOIIECCOB M PE3YIHTATOB
HOPMATHBHBIM TPeOOBaHUSIM HEOOXOAWMBIM C IEIbI0 MPOTHO3UPOBAHUS NANBHEUIIETO Pa3BUTHA
MIOJIrOTOBJIGHHOCTH CIIOpTCMeHa. HaydHo-uccnenoBarenbckas JesiTeIbHOCTh Bce B OOJIbIICH CTETICHN
BBIXOJUT HA TEXHOJOTUYECKUI YPOBEHb, MpHoOpeTaeT Bce Ooliee BHIPAKEHHBIH MHCTPYMEHTAIBHBIN
xapakrep. HecMOTps Ha BBICOKYIO JOJIFO TBOPYECTBAa B HAyYHOM HCCIIEJOBAaHUM, PA3BUTHE UAEH HO
CTaJlui pelleHus 3aJad MOXET COBEpIIaTbcs TOJBKO Oyiarojaps YETKOMY MOHUTOPHHTY C
KOMIIIEKCHBIM KOHTpOJeM. UEeTKO CTpYyKTypHpPOBAaHHBI MHOTOJIETHHM TPEHUPOBOYHBINA IIPOLECC,
CONPOBOXKIAIOIIMICS MOHUTOPUHIOM BCEH CIOPTUBHOM NEATENBHOCTH, IMO3BOJSET MOJHOLIEHHO M
rIyOOKO HWCCIeNoBaTh, W TIO3HATh OOBEKTHBHBIE 3aKOHOMEPHOCTH JIBUTAT€IbHOW aKTUBHOCTH
CIIOPTCMEHOB BBICOKOH KBaJTH(PHUKAIIUH.

2. Ha maHHBI MOMEHT MMEETCS IIMPOKHUI CIIEKTP CPEICTB, METOJIOB U METOJIUK CIIOPTUBHOM
TPEHUPOBKH, CYLIECTBYIOT TAKXKE aHAIUTUYECKHUE MPOrPAMMbl COPEBHOBATEIBHOM NEATEIBLHOCTH HA
OCHOBE TMPOCMOTPa BHJEO3aNKMCEH COPEBHOBaHMH, HO BCE 3TO 0e3 OOBEKTUBHOH CHCTEMBI
MOHUTOPHHTA HE TPEJCTABIsIeT MHTepeca M He CIocoOCTBYET 3PQPEKTHBHOCTH PE3yIbTaTHBHOCTH
petnreHus nmpooieMbl. [lepcrekTHBHBIM HalpaBiIeHUEM HAayYHBIX HCCIISIOBAaHHUMA SBISIETCS pa3padoTKa
CHUCTEMBl MOHUTOPHHTA, TIOpa3yMeBaroliel coop, 00paboTKy u aHanu3 wH(pOpMaIuK, TOTYYEeHHOH B
X0JIe KOHTPOJISI Pe3yJIbTaTOB TPEHUPOBOYHON M COPEBHOBATENILHOM JESATENBHOCTH, & TAK)KE CHCTEM
OopraHM3Ma CIOpPTCMEHA KakK, B JIETCKO-FOHOIIECKOM CIIOPTE TaK M B CHOPTE BBICIINUX JOCTHKEHUH.
[Inanupyercss mpoBeJeHHE MOHHUTOPHHIA, BKIIIOYAIOLIETO OLEHKY OOIIEro COCTOSHHS 310pPOBbS,
¢u3nuecKkoro pa3BUTUS M (PHU3MYECKOH ITOATOTOBJICHHOCTH, CIOPTHBHAS TICHXOJMArHOCTHKA,
JUATHOCTHKA (DYHKIIMOHAIBHBIX CUCTEM CIIOPTCMEHOB, MOHUTOPHHT PE3yJIbTaTOB COPEBHOBAHH.

3. dusnyeckure Harpy3KH BbI3BIBAIOT 3HAYMTENILHBIE TPeoOpa3oBaHMsl B OpraHax U CUCTeMax
OpraHu3Ma M HOCST MIPUCIIOCOOUTETHHBIN XapaKTep, TOCTETIEHHO MPUCTIOCA0IUBAsACh M alaliTHPYSICh K
BBICOKOMHTEHCHBHOM MBIIIEYHON AesTenbHOCTH. CaMOHACTpOWKa pasUYHBIX OPraHOB W CHCTEM
CHOpPTCMEHa O0ecTeynBaeT Jydllee MPUCIOCOOIeHHe K MHTEHCHBHOM padoTe B TPEHUPOBOYHBIA U
COpPEBHOBATENbHBIA TIEPUOJIBI, HAXOASICh MO MPHUCTAIBHBIM KOHTPOJEM 3a BCEH MBIMICYHOMN
JesTenbHOCThI0. OHaKo crienuduyeckue M3MeHeHus B (DYHKIIMOHABHBIX CHUCTEMaX HEMOXOXH U
TOMEOCTa3 OpraHu3Ma IpPH BBICOKOMHTEHCHBHOM MBIIIEYHON JEATENBHOCTH NEPEXOAUT HAa HOBBIN
YpOBEHb (YHKUMOHUPOBAHUS, YTO CIYKHT OCHOBOW JIOJTOBPEMEHHOH ajanTaldd OpraHu3Ma K
¢usnueckum Harpy3kam. [lodToMy ajmanrtanusi K MBIIIEYHON JEATENLHOCTH 3aTpardBaeT HIMPOKHUI
CIIEKTP 00IIIeONOIOTHYECKHIX, (U3NOIOTUIECKUX, MEeJaroru4ecKux, MICUXOJIOTUYECKUX,
OMOMEXaHNYECKUX 3aKOHOMEPHOCTEH, MOHUTOPUHT KOTOPBIX MO3BOJISIET MPABHIBHO OLIEHUTH oOIIee
(YHKIMOHAILHOE COCTOSHUE CIOPTCMEHOB, €0 TOTOBHOCTh K COPEBHOBATENHLHOM JNIEATETHHOCTH U
BO3MOXHOCTb TIPOTHO3UPOBAHUS pe3ylibTara ee 3QPEeKTUBHOCTH.
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4. TIpoBeneHue MOHUTOPUHTA C (YHKIIUCH KOHTPOJSI Pa3IUYHBIX (DyHKIMOHAIBHBIC TPOO H
TECTOB, HCIOJB3yeMble TPH HAONIOACHUSIX 32 CIIOPTCMEHAMM, MO3BOJIIET OOBEKTUBHO OICHHUTH
YPOBEHb PE3ePBHBIX BO3MOXHOCTEH OpPraHM3Ma M TEKYNIYI0 (U3UYECKYIO MOATOTOBIEHHOCTh, YTO B
CBOIO ouepeAb OyJeT CHocoOCTBOBATh MOBBIMICHUIO CHOPTUBHOTO MAacTepCTBa CIOPTCMEHOB,
3¢ (eKTHBHOMY COBEPIIEHCTBOBAHUIO MPO(HECCHOHAITBHOMN CIIOPTUBHOM e TEFHOCTH.

JIUTEPATYPA

1. Tonuaposa, O. (2020). Organization and conduction monitoring in the field of physical culture and sports.
World Science, 8 (60). Retrieved from https://doi.org/10.31435/rsglobal _ws/31102020/7217

2. Goncharova O. V., Oyxo'jayeva Z. S. (2019) Methodology Improvement Speed-Strength for Young
Athletes. International Academy Journal Web of Scholar. 7(37). doi:
10.31435/rsglobal_wos/31072019/6602

3. TonuapoBa O.B. KoHTponbHO-HOpMaTHBHBIE TpeOOBaHUS (U3MYECKOH IOATOTOBKM CIOPTCMEHOB.
TamkenT, 2018. — 320 c.

4. Goncharova O.V. Use of measuring equipment for controlling the status of the athlete for improving the
efficiency of the training process. Proceedings of the Il Tashkent International Innovation Forum (TIIF —
2017). T. 2017. C.334-337.

5. HoBukoB A.A. OCHOBBEI CHCTEMBI yYiupaBJaCeHUA NOATOTOBKH BLICOKOKBaJII/I(I)I/ILII/IPOBaHHLIX CIIOPTCMCHOB U
e€ nepcnektussl / HoBukos A.A., Bacumbes I'.®., Kpynuuk E.SI, Kapaynos C.B., // Proceedings of the Il
Tashkent International Innovation Forum (TIIF —2017). T. 2017. C.176 — 184.

6. HoBuxoB A.A. [loBbIlIeHHE CIOPTHBHBEIX pPE3YJIBTATOB BBICOKOKBATH()HIIMPOBAHHBIX CIIOPTCMEHOB
BHEJ[PEHHEM MHHOBAIMi Hayd.-MeToauueckoro obecrneuenus / HoBukoB A.A., Bacunses I.®., Kpynuuk
E.sl, Kapaynos C.B., — M., Teopus u npakTrka Gpuzndeckoid Kyaptypst Ne 3 2017, C. 76 — 78.

7. IlnaronoB B.H. O0uias Teopusi MoAroTOBKH CHOPTCMEHOB B OJMMITHICKOM criopte. — Kues: Onaumnuiickas
nuteparypa, 1997. — 584 c.

RS Global 9(61), December 2020 105



WORLD SCIENCE

DOI: https://doi.org/10.31435/rsglobal _ws

Ne 9(61)
December 2020

MULTIDISCIPLINARY SCIENTIFIC EDITION

Indexed by:

4 RS Global
&

INDEX (5" COPERNICUS

&Y Academia.edu

HAYUHAR INEKTPOHHAR
EHEAHMOTEKA

LIBRARY.RU

Google

m BIBLIOTEKA
—=—% NARODOWA

.": CiteFactor
o.‘.:_-é..-.'.. Academic Scientific Journal

Passed for printing 25.12.2020. Appearance 30.12.2020.
Typeface Times New Roman.
Circulation 300 copies.
RS Global Sp. z 0.0., Warsaw, Poland, 2020

Numer KRS: 0000672864
REGON: 367026200
NIP: 5213776394
https://rsglobal.pl/



	титульный ВС
	WORLD SCIENCE_9(61) журнал1.pdf

