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Algorithm for the use of physical therapy in 
patients with compression-ischemic neuropathies 

of the upper limb

Оlena Bismak

Purpose: to develop an algorithm of rehabilitation measures in people with compression-ischemic neuropathies of the upper 
limb. 

Material & Methods: the study involved 67 patients with compression-ischemic neuropathy of the upper limb, among whom 
were 43 (64.2%) men and 24 (35.8%) women. The duration of the disease ranged from 3 to 18 months. The age of the exam-
ined varied from 18 to 67 years, on average 42,3±9,4 years. The study was conducted on the basis of the neurological depart-
ment and the physiotherapy department of the Kiev city clinical hospital No. 4 of Kyiv in the period from 2017 to 2019. We used 
the following research methods: analysis and synthesis of literature data, content analysis of medical records, rehabilitation 
examination. 

Results: an important condition for the treatment of tunnel neuropathies is an integrated approach, which should have the 
following components: a comprehensive rehabilitation examination to determine the main rehabilitation problems; statement 
of tasks with prediction of the final result; selection of appropriate individual and optimal physical therapy means for each 
patient. an algorithm of physiotherapeutic intervention has been developed, including the use of the following measures: 
kinesitherapy with neurodynamic mobilization, taping, stimulating massage, instrumental physiotherapy, mechanotherapy 
and hydrotherapy. The proposed algorithm of physical therapy measures differed from standard programs in that it allowed 
to formulate the goals of the rehabilitation process taking into account a differentiated approach to solving the problem of 
rehabilitation of patients with compression-ischemic neuropathies of the upper limb with varying severity of motor function 
disorders; had a comprehensive, multidisciplinary approach to solving the problems of patients with this pathology. 

Conclusions: the development of an algorithm of physiotherapeutic intervention for people with compression-ischemic neu-
ropathies of the upper limb is an urgent problem due to the fact that compression-ischemic neuropathies of the upper limb 
often lead to a decrease in the patient’s quality of life and long-term disability. When developing an algorithm of rehabilitation 
measures, it is necessary to take into account: individual features of the functional state of patients with this pathology, the 
presence and severity of motor and sensory disturbances, which depend on which particular nerve of the arm is affected (me-
dian, ulnar or radiation), the nature of the lesion, age, professional activity and patient needs.

Keywords: neuropathy, upper limb, physical therapy, algorithm, conservative treatment.
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Introduction

Diseases of the peripheral nervous system is a major medical, 
economic and social problem for humanity. Statistics indicate 
not only an increase in neurological diseases, but also at their 
early onset [1; 4; 9]. In this regard, the role of neurological 
rehabilitation aimed at restoring a high quality of life, which 
was excited as a result of damage to the peripheral nervous 
system, is significantly increasing throughout the world. 

The current stage of physical therapy can be defined as the 
stage of an integrated approach to recovery, the ultimate goal 
of which is the return of patients to society, to labor and social 
activity. The search for new methods of treatment and resto-
ration of the functional state of the upper limb with peripher-
al neuropathies is carried out in different directions. One of 
them is the improvement of neurosurgical treatment methods 
[6; 13; 15], the introduction of orthopedic operations [3]. In 
order to stimulate regeneration, they use drugs (including 
medicines) that improve nerve microcirculation and conduc-
tion along the nerve trunk – long-term chronic electrical stim-
ulation [15], a large arsenal of methods of apparatus physio-
therapy [5; 7; 8]. 

However, the results of the treatment of injuries of the periph-
eral nerves of the upper limb in wide clinical practice are not 
always satisfactory due to the fact that the available opportu-
nities for the rehabilitation of such victims are often not real-
ized. These drugs are mainly aimed at restoring the structure 
and function of the damaged nerve of the upper limb, the 
activity and participation of patients in everyday life with this 
pathology are not always taken into account in the treatment 
process, contrary to the main provisions of the International 
Classification of Functioning, Disability and Health, which 
has been introduced for some time in the activities of medi-
cal, social and educational workers of the Ministry of Health 
of Ukraine.

It should be noted that work on this problem is of a single 
nature, a clear algorithm of rehabilitation measures for this 
pathology has not yet been developed. A comprehensive, 
scientifically based approach to solving the problem of reha-
bilitation of persons with peripheral neuropathy of the upper 
limb, taking into account the type of treatment (conservative 
or surgical), the course of the disease, the impact of rehabili-
tation measures on the quality of life of patients, is currently 
not found in the available literature.
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Purpose of the study: to develop an algorithm of rehabilita-
tion measures in individuals with compression-ischemic neu-
ropathy of the upper limb.

Material and Methods of the research

The study involved 67 patients with compression-ischemic 
neuropathy of the upper limb, among them there were 43 
(64,2%) men and 24 (35.8%) women. The duration of the dis-
ease ranged from 3 to 18 months. The age of the examined 
ranged from 18 to 57 years, an average of 39,4±10,7 years. 
The study was conducted on the basis of the neurological de-
partment and the physiotherapy department of the Kyiv City 
Clinical Hospital No. 4, Kyiv, from 2017 to 2019. We used the 
following research methods: analysis and synthesis of litera-
ture data, content analysis of medical records, rehabilitation 
examination. 

Results of the research

Multidisciplinary rehabilitation today is a key approach in the 
application of medical and rehabilitation measures for various 
diseases. This approach is of fundamental importance in the 
restoration of motor functions, activity and participation of 
patients with compression-ischemic neuropathy of the upper 
limb. This holistic approach is supported by the World Health 
Organization’s International Classification of Functioning, 
Disability and Health, which is the only basis for a multidisci-
plinary approach [2; 4].

It is known that an important condition for the treatment of 
tunnel neuropathies is an integrated approach, which should 
have the following components:

a) comprehensive rehabilitation examination to determine the 
main rehabilitation problems;
b) setting goals for predicting the final result;
c) selection of appropriate individual and optimal physical 
therapy means for each patient (Figure 1).

The basic principles of physical therapy for this pathology 
are:
• partnership between a doctor and a patient;
• versatility of efforts or complexity;
• unity of psychosocial and biological methods;
• continuity and individualization of therapeutic effects [14].

Rehabilitation examination included:

1. Interviewing the patient, determining the goals of physical 
therapy and patient requests.
2. Physical examination: examination of the patient; deter-
mination of the range of motion in the affected upper limb; 
sensitivity tests.
3. Motor examinations: manual-muscle testing; visual ana-
logue pain scale; provocative tests: Falena, Tinelya.
4. Functional assessment: using the Boston DASH question-
naire, the main functional deviations were determined, and 
based on this, goals at the level of activity and participation in 
the SMART format with the IСF were related.

At the stage of planning the rehabilitation process and setting 
goals, we took into account the results of the patient exami-
nation and their needs. The goals of rehabilitation measures 
were determined depending on professional activities, every-

day lifestyle and leisure. 

The course of neuropathies of the peripheral nerves of the up-
per limb of the nerve has certain periods of the disease, each 
of which is characterized by a corresponding functional state 
of damage (acute, subacute, remission, recovery) and the 
use of physical therapy measures.

We started physiotherapeutic measures immediately after the 
diagnosis was established, since the further course of the re-
covery process depends on this in many respects.

The goals of physical therapy are: 

maximum possible restoration of impaired functions of the 1) 
wrist and hand;

improving the elastic properties of the joint-ligamentous 2) 
apparatus;

restoration of muscle strength of the hand and affected up-3) 
per limb;

improvement of sensory-motor control and proprioceptive 4) 
sensitivity;

adaptation to domestic and professional loads;5) 
restoration of overall performance based on the maximum 6) 

restoration of the functionality of the upper limb.

The developed algorithm of physical therapy measures took 
into account:

• methodological approaches of the International Classifica-
tion of Functioning in establishing the direction of the rehabili-
tation process;
• the basis for the formation of individual smart goals (smart 
tasks) for patients;
• individual needs of patients and lifestyle activity;
• motor and sensory disturbances and changes in the psy-
cho-emotional state, affecting the prognosis of recovery.

The basis for the development of the algorithm of rehabilita-
tion measures was the scientific, organizational, substantive 
and normative basis, the need for a differentiated approach 
taking into account motor and sensory disturbances, which 
depend on which particular nerve of the arm is affected (me-

Fig. 1. Sequence of actions in the process 
of physical therapy with compression-ischemic 

neuropathy of the upper limb
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dian, ulnar or radiation), the nature of the lesion and individual 
characteristics functional state of patients.

The median nerve (carpal tunnel syndrome) and the ulnar 
nerve (cubital canal syndrome) are most often affected, and 
the radial nerve compression syndrome is less commonly 
observed. During the initial examination, carpal tunnel syn-
drome was diagnosed in 39 (58,2%) patients, cubital canal 
syndrome in 19 (28,4%) patients, and radial nerve compres-
sion syndrome (“spiral syndrome” in 9 (13,43%) patients). 
channel”).

It is known that with carpal tunnel syndrome, the hand hangs 
down, extension of it and the main phalanges of the fingers is 
impossible, fingers hang down, and it is impossible to retract 
the thumb. Sensitive disorders are less pronounced, there is 
swelling of the hand.

If the median nerve is damaged, there is no flexion of 1, 2, and 
partially 3 fingers, it is impossible to rotate the hand, contrast 
and retract 1 finger, which is in the same plane with the other 
fingers ("monkey paw"). Decrease in all types of sensitivity on 
the palmar side of the hand and terminal phalanges of 2, 3, 
4 fingers on the back side. Pain and pronounced autonomic 
manifestations are characteristic.

With compression damage to the ulnar nerve, flexion of 4, 5 
fingers, adduction and dilution of all fingers leads to a viola-
tion; 5, 4 and partially 3 fingers extended in the main and bent 
in the middle phalanges ("clawed paw"). Severe atrophy of 
the interosseous muscles. Sensitivity is reduced on the ulnar 
half of the hand, V and half of the fourth finger [5; 12].

The algorithm of physiotherapeutic intervention provided for 
the use of the following measures: kinesitherapy with neuro-
dynamic mobilization, taping, stimulating massage, apparatus 
physiotherapy, mechanotherapy and hydrorehabilitation (Fig-
ure 2). The proposed algorithm of physical therapy measures 
differed from standard programs in that it allowed to formulate 
the goals of the rehabilitation process taking into account a 
differentiated approach to solving the problem of rehabilita-
tion of patients with compression-ischemic neuropathy of the 
upper limb with varying severity of motor function disorders; 
had a comprehensive, multidisciplinary approach to solving 
the problems of patients with this pathology. The use of physi-
cal therapy is designed for 30 days. 

Kinesitherapy helps to restore the functional parameters of 
the wrist and hand, strengthen the muscles of the affected 

upper limb, increase the amplitude of movements, increase 
endurance. The basis of kinesitherapy are various forms of 
movement – therapeutic exercises [7; 8]. Therapeutic exer-
cises allow you to implement most of the goals of rehabilita-
tion with neuropathy of the upper limb. We selected exercises 
taking into account their facilitated implementation (starting 
position, sliding planes, etc.); damage localization; simplic-
ity or complexity of movements (elementary, commonwealth, 
coordination, etc.) degrees of activity (passive, passively ac-
tive, active) restoration or development of necessary motor 
skills. At the beginning of the rehabilitation course, we used 
passive, passively active, ideomotor exercises. When the pa-
tients’ condition improved, the exercises were supplemented 
with isometric exercises - static alternating tension and mus-
cle relaxation of the affected area. The tension grew gradually 
and reached maximum effort at 6–7 seconds. The rest period 
after each exercise is about 1,5–2 minutes.

Static tension allows you to focus and continue the moment 
of maximum muscle tension, which allows you to selectively 
affect various muscle groups. The complex consisted of 4–6 
exercises, which were performed from different initial posi-
tions - sitting, lying on your back, on your stomach, on your 
side and was carried out 2–3 times a day for 10–15 minutes. 
The restoration of muscle strength in the affected area was 
achieved with the help of strength exercises, resistance ex-
ercises, additional burdens (expanders, dumbbells). Used 
mainly therapeutic strength exercises.

Before the start of classes, indicators of active and passive 
movements performed by the patient were determined. The 
indicators of passive movements, as a rule, exceeded the in-
dicators of active movements. The greater the difference be-
tween these indicators, the greater the reserve extensibility, 
and hence the possibility of increasing the amplitude of active 
movements.

To consolidate the achieved range of movements, position-
ing was used using special langets or orthosis. The minimum 
fixation time is 10 minutes with a gradual increase to 40–60 
minutes. When conducting kinesitherapy classes, general de-
velopmental exercises, breathing exercises, corrective exer-
cises, exercises with objects and relaxation were also used. 
Classes were held daily or every other day, the duration de-
pended on the stage of the disease: 15–25 minutes, 25–40 
minutes.

With neurodynamic techniques, we have applied neurody-
namic testing and neuromobilization. The primary tasks of 
neuromobilization in compression-ischemic neuropathy of the 
upper limb include: elimination of pain; prevention of edema 
of the nerve and perineural tissues; stimulation of nerve con-
duction and regeneration of nerve fibers; improvement of local 
and general blood and lymph flow; prevention of scar forma-
tion at the site of damage; prevention or elimination of trophic 
disorders, stiffness in joints, contractures and changes that 
impede the restoration of movements of the upper limb; com-
pensation for lost movements by the like (with a complete and 
stable reaction of degeneration) due to synergistic muscles 
that have retained innervation.

Before starting the diagnostic part, it is recommended that 
electroneuromyography is performed to determine the pa-
rameters of the impulse conduction along nerve fibers. Neuro-
dynamic testing was performed according to strict algorithms 

Fig. 2. Components of the algorithm of rehabilitation 
measures for compression-ischemic neuropathy

Kinesitherapy
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rehabilitation
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and consisted of movements of the upper limbs in certain 
directions and at a certain angle with the help of a physical 
therapist [19].

If, according to the results of neurodynamic and manual-
muscle testing, there were no contraindications to the use 
of neuromobilization, we started neurodynamic exercises. 
The implementation of the techniques of non-mobilization is 
carried out through the phased application of flexion, exten-
sor movements and rotation with the help of the hands of a 
physical therapist according to clearly defined guidelines [20; 
21]. The mobilization of nerve movements up and down, slid-
ing along the length of the channel, sometimes stretching to 
full recovery is carried out. Patients engaged in therapeutic 
exercises with elements of neuromobilization daily for 30–40 
minutes.

An important place among rehabilitation measures for com-
pression-ischemic neuropathy is kinesiotepuvannia [17; 18]. 
Kinesiotheipuvannia is used to eliminate pain, improve blood 
circulation, activate proprioceptive sensitivity, increase mus-
cle tone, increase the range of active movements in the af-
fected upper limb.

The kinesiological taip was applied according to a certain 
scheme, depending on the existing motor disorders. So, with 
carpal tunnel syndrome, teipuvannya of the hand, wrist joint 
and forearm were performed, various types of teipes were 
used – I-teip and Y-teip [17; 18]. In case of cubital channel 
syndrome, the application was performed using I-tape on the 
inner surface of the hand and forearm from the IV-V finger to 
the medial epicondyle of the humerus through the wrist joint, 
as well as on the outer surface of the hand and forearm in the 
direction of the lateral epicondyle of the humerus.

Therapeutic massage was carried out in order to stimulate the 
paretic muscles of the affected limb mainly in the diseased 
areas of the arm, sometimes on symmetrical limbs [8; 9]. In 
case of neuropathy of the ulnar nerve, the forearm, shoulder 
and elbow joint were massaged, in case of damage to the 
radial nerve – forearms, wrists, hands, and in case of neu-
ropathy of the median nerve – wrists, hands and fingers. The 
following techniques were applied to massaging these areas: 
stroking, rubbing, kneading and shaking. Massage was car-
ried out every other day for 20–30 minutes.

We used mechanotherapy to increase flexibility and amplitude 
of movements, improve coordination of movements, increase 
sensorimotor control and proprioceptive sensitivity, increase 
muscle strength [10; 11]. We used the ARTROMOT ®-F re-
habilitation simulator, which has an extended range of move-
ments in different planes. Exact adjustment of the range of 
motion in the joint allows the patient to practically not feel pain 
when performing exercises on the simulator. With each ses-
sion, the range of motion gradually increased, if possible until 
the joint was fully restored. The technique of mechanotherapy 
for patients with compression-ischemic neuropathy of the arm 
was built taking into account the biological and physiological 
changes in the patient’s body, the stage of the disease and 
the degree of damage, the time elapsed after the first clinical 
signs of the disease. Classes were held every other day, last-
ing 20–30 minutes. 

To eliminate the stable limitation of the amplitude of move-
ments in the joints of the hand and fingers, to reduce the 

strength of the muscles, resulting in a total loss of finger grip 
and disability, passive and active exercises in water (hydrore-
habilitation) were used [7; 8]. Much attention was paid to the 
application of exercises for training the basic functions of the 
hand: delight, content, moving objects of various densities. 
Exercise to the delight of elastic objects in lightened condi-
tions of the aquatic environment helps to correctly orient the 
direction of movements made by the fingers, thanks to the 
purposeful nature of the movements and easy opposition of 
the used object (sponge, rubber ball, etc.).

In connection with the fixed nature of motor disorders, pas-
sive exercises in water are performed according to general 
methodological rules (slow pace of movement, gradually 
increasing effort, a short delay in movement in the extreme 
position). To restore the working (cylindrical) finger grip by 
passively bending all fingers, a sufficient amplitude of bend-
ing in the metacarpophalangeal joints is achieved. Further 
accomplishment of free active movements in water and with 
self-help, as well as exercises in water to delight and com-
press the ball helps to consolidate the range of movements 
in the joints achieved by passive exercises. Classes were held 
every other day, the duration depended on the stage of the 
disease: 15–20 minutes, 25–40 minutes.

In patients with damage to the peripheral nerves of the hand, 
the most common symptoms that require the appointment of 
physiotherapeutic procedures are a decrease in muscle tone, 
pain, motor and trophic disorders [16]. For this purpose, we 
used: a constant magnetic field on the flexor muscles of the 
arms and extensors of the legs, 20–30 mT, 15–20 minutes, 
every other day, 7–10 procedures; acupressure with an excit-
ing technique, every day or every other day;

Stimulating services (indicated for motor and trophic disor-
ders): electrostimulation of weak muscles with sinusoidal 
modulated currents in the rectified mode with “send-pause” 
modulations at a frequency of 100 Hz, a depth of 75–100%, 
the ratio of the duration of the current and pause as 1:2, 2–3 
minutes per field, the total duration of the procedure is 8–10 
minutes, 15–20 procedures, daily. It is advisable to use a bi-
polar technique with the location of the same area electrodes 
at both ends of trained antagonists of hypotonic muscles. For 
the purpose of electrical stimulation, multichannel stimulation 
devices of the Myotonia type can be used. The correct se-
lection of stimulation parameters is important to avoid overfa-
tigue of the hypotonic muscle.

Conclusions / Discussion

The development of an algorithm for physiotherapeutic inter-
vention for persons with compression-ischemic neuropathy 
of the upper limb is an urgent problem in view of the fact that 
compression-ischemic neuropathy of the upper limb often 
leads to a decrease in the quality of human life and long-term 
disability.

When developing an algorithm of rehabilitation measures, it is 
necessary to take into account the individual characteristics 
of the functional state of patients, the presence and severity 
of motor and sensory disturbances, which depend on which 
particular nerve of the arm is affected (median, ulnar, or ra-
diation), the nature of the lesion, age, professional activity, 
and patient needs. The main rehabilitation measures for this 
pathology are: kinesitherapy with neurodynamic mobilization, 
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teipuvannya, therapeutic massage, apparatus physiotherapy, 
mechanotherapy and hydrorehabilitation.

Prospects for further research are to determine the ef-

fectiveness of the developed algorithm of rehabilitation mea-
sures for this pathology and to develop recommendations for 
home rehabilitation.
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Purpose: to determine the relationship between the motor, trophic and mental qualities of an athlete in accordance with the 
constitution of his somatotype in order to establish at an early stage of the morphofunctional development of objective, phy-
logenetically determined signs of motor talent for sports dancing. 

Material & Methods: the work was carried out on the basis of the “Ideal” sports club. The study involved dancers in the 
amount of 20 athletes involved in sports dancing at the initial training stage. In solving the tasks, the following methods were 
used: analysis and synthesis of scientific and methodological literature; generalization of the practical experience of the 
coaching contingent working with children in sports dance groups; a modified method of clinical anthropometry M. Ya. Breit-
man; natural pedagogical experiment, methods of mathematical statistics and mathematical modeling. 

Results: the significance of competitive interdependent relationships of the constitutional structure of the somatotype in the 
distribution of universal tissue - body weight was established. The groups of the smallest parts of the body, the average sizes 
and the longest parts of the body are distinguished, and results are obtained on the frequency of occurring locations of each 
indicator. Compiled a universal code of the Collective somatotype. 

Conclusions: the use of the modified method of M. Ya. Breitman allows not only to determine the unified somatotype code, 
but also to reveal the patterns of motor and trophic qualities most pronounced for certain somatotypes.
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Introduction

Any comparison requires a comparison of the quantitative ex-
pression of one quantity with another. At the same time, the 
question arises of how much at what time does one compared 
value differ relative to another. This problem is absolute and 
occurs in any field of activity. The widespread use of digital 
technology leads to the need to develop methods for digitally 
expressing information about the qualitative characteristics 
of the compared objects. An exceptional property of the digi-
tal expression of information is the fact that, regardless of its 
qualitative nature, the assigned number and the order of its 
sequence allow in a compact form to accumulate, transmit 
and subsequently analyze it. If necessary, you can compli-
cate and expand the necessary information by introducing 
the inclusion of its digital representation in an existing code 
description.

In the field of sports, this problem is of exceptional interest, 
which determined the direction of the research.

Purpose of the study: to determine the relationship be-
tween the motor, trophic and mental qualities of an athlete in 
accordance with the constitution of his somatotype in order to 
establish at the early stage of morphofunctional development 
of objective, phylogenetically determined signs of motor tal-
ent for sports dancing.

Objectives of the study: 1) to formalize the constitutional 
morphological and functional features of the structure of the 

somatotype in the digital code representing the phylogenetic 
conditionality of its structure as information about the internal 
environment of the body; 2) to develop methods and tests to 
determine the physical and functional development of ath-
letes, the most appropriate for sports dancing; 3) to identify 
the correspondence between the motor and trophic qualities 
of the athlete in accordance with the structure of the soma-
totype.

Material and Methods of the research

The work was carried out on the basis of the sports club "Ide-
al". The study involved dancers in the amount of 20 athletes 
involved in sports dancing at the initial training stage. In solv-
ing the tasks, the following methods were used: analysis and 
synthesis of scientific and methodological literature; gener-
alization of the practical experience of the coaching contin-
gent working with children in sports dance groups; a modi-
fied method of clinical anthropometry M. Ya. Breitman; natural 
pedagogical experiment, methods of mathematical statistics 
and mathematical modeling.

Results of the research

The task of comparing the geometric structure of the body 
structure and the morphofunctional features of ongoing pro-
cesses has been considered for millennia. In the new era, the 
successful steps in solving this problem were the research of 
Galileo, 1634; Gefroy-Saint-Hilaire, 1836; K. Darest, 1865; 
Bodrimon and Martin Saint Angers, 1851; A. Gerlach, 1882; 
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G. Koch, 1884; Quetelet, 1870; Galton, 1889; M. Ya. Breit-
man, 1924. This is an extremely small number of studies that 
have made an extremely significant contribution to the prob-
lem under consideration. Among the works summarizing the 
achievements of their contemporaries and predecessors, one 
can distinguish authors such as Galileo, Jaffroix-Saint-Hilaire, 
M. Ya. Breitman.

Galileo introduced the method of physical similarity and di-
mension, which formed the basis of the theory of allometric 
development and discreteness of the process of shaping in 
self-organizing systems. Geoffrey-Saint-Hilaire, summarizing 
the work of his contemporaries, drew attention to the need for 
the processes of development of self-organizing systems to 
separate the growth of mass and its formation as two inde-
pendent, but interdependent phenomena in the formation of 
a holistic organism, which represents the individual structural 
features of somatotypes.

It is customary to use characteristics that reflect the “struc-
tural-functional” properties of an organism as the basis for 
assessing physical development. The correlation of morpho-
logical and functional aspects of the biological nature of man 
is a central issue of the anthropometric constitution, reflecting 
the law of the unity of form and content.

The constitutional diversity of somatotypes in a population 
reflects the manifestation of a measure of its reaction to en-
vironmental influences. In turn, the concept of “predisposi-
tion” reflects the causes of extreme variants of deviation of 
morphofunctional organizations from the normal characteris-
tics of the observed human populations. Deviations arising in 
them are a reflection of the ontogenesis of constitutional dis-
eases, which allows you to use the features of constitutional 
deviations in the structure of the somatotype structure as their 
prenosological diagnosis.

One of the main tasks of sports anthropology is the study of 
the action of various means of physical activity on the phy-
sique, which ensures success in various types of sports 
specialization. An equally important task is the organization 
of monitoring the development of children and adolescents 
in various environmental conditions and establishing the ex-
treme boundaries of these conditions for each category of 
the contingent. This, in turn, requires the development of uni-
form standard tests to assess the level of physical fitness and 
physical development.

In medicine, which is the main branch of human practical 
biology, the attention to constitutional somatic diseases is 
increasingly being paid to the eradication of infectious dis-
eases. In 1881, Benke was one of the first in the study of the 
somatotype constitution that formulated the main goal of this 
direction, namely that the diversity of the somatotype consti-
tution reflects the specificity of the organism’s resistance to 
certain diseases, which manifests itself when the individual is 
in adverse conditions.

In 1924, M. Ya. Breitman gives a deep justification for this phe-
nomenon. Its justification was based on the position that the 
body is an external reflection of metabolic processes and its 
biokinematic links are indicators of a prenosological diagno-
sis of disorders of endocrine relationships in the internal en-
vironment of the body. These provisions were substantiated 
by a large number of observations as an endocrinologist who 

investigated the pathology of endocrine disorders.

The method of clinical anthropometry developed by him con-
sisted in the fact that when comparing, not the absolute val-
ues of the measured parts of the body were compared, but 
their relationship to the individual’s body length. This allowed 
for any growth to highlight the qualitative structure of the con-
stitutional structure of the somatotype. In this case, it is nec-
essary to know the body height of the subject, age and body 
weight. The systematization of body parts taken for measure-
ment consisted of nine sizes of vertical and six horizontal in-
dicators, which include the following designations: I) upper 
face, II) lower face, III) neck, IV) medial vertical distance be-
tween the acromial and nipple line, V) such the same distance 
between the nipple line and the navel, VI) the same distance 
between the navel and the line through the middle of the in-
guinal folds, VII) the length of the thigh, VIII) the length of the 
lower leg, IX) the height of the foot. Horizontal dimensions: 
X) half interacromial distance, XI) half inter-nipple distance, 
XII) foot length from heel to thumb. Parts of the arm: XIII) the 
length of the shoulder, XIV) the length of the hand. The forma-
tion of the structure structure of somatotypes based on their 
proportions was carried out on the material of the examined 
both normal and pathological types. The structure of each 
type is represented in the form of a vertical column, consist-
ing of sections representing the percentage of the length of 
the body part to the length (growth) of the whole body. The 
horizontal dimensions of the body were also evaluated relative 
to the length of the entire vertical growth of the body.

Pursuing a similar problem in analyzing body types, Shel-
don in 1940 came to the conclusion that the concept of body 
types fulfilled its positive role in studying body structure and 
receded into the background and gave way to the concept of 
continuous distribution. Development went from the idea of a 
dichotomy of relations to the concept of variability in various 
spatial directions.

The continuity of the transition from one somatotype to an-
other is laid down initially when constructing the semantic 
space of its representation. The main difficulty in this case is 
to measure the variability of traits in different directions of the 
axes of space and establish a measure of complexity between 
the compared somatotypes. The solution to this problem al-
lows us to establish the similarity of the content of various so-
matotypes and their possible transition from one to another. It 
was this problem that was solved by M. Ya. Breitman 16 years 
before Sheldon.

In the ongoing research, these two practically complemen-
tary scientific approaches were combined. The development 
of a method for assessing individual characteristics of the 
structure structure of somatotypes and the measures for their 
comparison were made using 18 diagrams of somatotypes es-
tablished by M. Ya. Breitman, which include both normal and 
pathological types. In their characteristics, 15 parameters are 
used, which have their sizes in proportion to the whole body. 
This determines their fixed sequence of order in the scale of 
names of body parts. The structure of this representation is 
given in Table 1.

The presented structure of the names of body parts reflects 
the result of the formation of body mass in the external dis-
play of the structure of the somatotype as a result of its in-
ternal redistribution with the proceeding differentiation of the 

Druz, V., Volkova, Y. & Huliaiev, O. (2019), “Prediction of pros-
pects in dance and gymnastic sports based on the method of as-
sessing the structure of an individual somatotype”, Slobozhan-
skyi Herald of Science and Sport, Vol. 7 No. 6(74), pp. 9-15, doi: 
10.5281/zenodo.3674620
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specialized functions of the incorporated organogenesis and 
the action of the external controlling factor of the educational 
environment. A special case of an external controlling factor 
may be the targeted motor activity of the training process. De-
pending on the period of age-related development, the effect 
and its qualitative content can have various consequences. 
Such an effect may have an effect since the first cell division.

To understand the nature of this effect and the possibility of 
controlling it, the need arises for a more detailed consider-
ation of it. To this end, the task was set - to establish the sig-
nificance of competitive interdependent relations of the con-
stitutional structure of the somatotype in the distribution of 
universal tissue – body weight. Since the body of any individual 
is included in the set of body types established by M. Ya. Bre-
itman, considering it as a certain variant of this combination, 
it is necessary to make a comparison of each element of the 
body under study with similar elements of the Breitman set of 
body types, building them in a sequential increase from their 
minimum values by mass of formation up to the maximum ob-
served, including the entire contingent examined.

When conducting these studies, each time an element of the 
body of the subject appears as a reference point, and this ele-
ment of each somatotype from the table of M. Ya. Breitman 
and all previous examined is compared with him. As an exam-
ple of the implementation of this procedure, let us consider 
a comparison of the “hip length” of Investigated No. 1, the 
values of this indicator to eighteen somatotypes from table 1. 
The results of the procedure are presented in Figure 1.
The construction of the comparable components of the body 
structure described above was performed for all somato-
types, which allowed us to build unified digital codes for each 
somatotype. The algorithm for constructing the digital code 
is shown by the example of the Standard somatotype, which 
was defined by M. Ya. Breitman as the most harmonious and 
confirmed by geometric constructions as a result of straight 
lines measured through the indicated points and combin-
ing them into a single structure reflecting the body structure 
scheme (Table 2).

By complete analogy, a summary table of unified codes of all 
somatotypes of M. Ya. Breitman and the individuals participat-
ing in the study was compiled (Table 3).

ased on the results obtained, we can note the groups of the 
smallest parts of the body, average sizes and the longest 
parts of the body. Thus, the number of standardized codes of 
somatotypes that correspond to the contingent to be contem-
plated can only be within the limits of somatotypes defined 
by M. Ya. Breitman, reflecting the measure of their proximity 
to them.

During the analysis of studies, results were obtained on the 
frequency of occurring locations of each indicator, which was 
reflected in Table 4.

Also, based on the results obtained, one can see clearly ex-
pressed groups of the smallest parts of the body, average 
sizes and the longest parts of the body. Thus, the number of 
somatotype codes that correspond to the norm is limited.

From Table 4 it is seen that the smallest parts of the body are 
indicators numbered 2, 3 and 9 (2 is the length of the lower 
face, 3 is the length of the neck, 9 is the height of the foot). 
The figures given for the frequency of hit indicators for spe-
cific positions of the unified somatotype code were calculated 
according to Table 3.

If we look at the same table of the frequency of hits of the in-
dicator number on the code position as a percentage of the 

Fig. 1. The ratio of the indicator “hip length” of the 
Investigated No. 1 to the similar indicators of eigh-

teen somatotype variants from the Table 1

Table 2
An algorithm for constructing a digital code using the example of the Standard somatotype

 
No. 
i/o

Names of body parts in the general structure 
of the somatotype

Structure of the somatotype “Standard”, 
in% of body length

Structure of a universal 
digital code
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I Upper face length 8,85 6

II Lower face length 4,21 1

III Neck length 5,79 3

IV Ascromial nipple distance 6,84 5

V Nipple-umbilical distance 13,66 10

VI Umbilical-inguinal distance 10 8

VII Thigh length 26,14 15

VIII Shank length 20,33 14

IX Foot height 4,21 2
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l 
d
is

ta
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e
 

X Half acromial distance 9,5 7

XI Half spacing 6,33 4

XII Foot length from heel to toe 14,5 11

XIII Shoulder length 18 13

XIV Forearm length 14,5 12

XV Brush length 10,5 9
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Table 3
Summary table of somatotype codes

No. Scale somatotypes names

A scale of about 15 somatotype elements arranged in sequence from the 
minimum value of the body element to the maximum in the redistribution of body 

weight to its formation in the construction of the somatotype

I II III IV V VI VII VIII IX X XI XII XIII XIV XV

1. Breathing type 2 3 6 9 4 11 1 10 15 14 12 5 13 8 7
2. Eunhoidism 2 3 6 9 11 1 4 10 5 15 12 14 13 8 7

3. Muscle type 2 3 9 6 11 1 4 10 15 14 12 5 13 8 7

4. Brain type 2 3 9 11 6 4 15 10 1 5 14 12 13 8 7

5. Investigated 1 2 3 9 11 1 6 10 15 4 13 14 12 5 7 8

6. Investigated 2 2 3 9 10 11 4 6 1 15 13 14 5 12 7 8

7. Investigated 3 2 3 10 9 11 4 6 1 15 14 5 12 13 7 8

8. Investigated 4 2 3 10 9 11 6 1 12 15 5 4 14 13 7 8

9. Investigated 5 2 3 10 11 9 4 1 6 15 12 14 5 13 8 7

10. Investigated 6 2 3 11 9 4 15 10 1 6 12 14 5 8 13 7

11. Digestive type 2 4 3 9 6 11 1 10 15 14 12 13 5 7 8

12. Investigated 7 2 6 10 3 9 11 4 1 15 14 12 13 5 7 8

13. Investigated 8 2 9 3 10 11 6 1 15 4 12 5 13 14 8 7

14. Standard 2 9 3 11 4 1 10 6 15 5 12 14 13 8 7

15. Infantilism 2 9 3 11 4 10 6 1 15 5 14 12 13 8 7

16. Gigantism 2 9 11 3 6 1 4 10 15 5 12 14 13 7 8

17. Asthenic type 2 11 9 1 3 4 10 6 15 5 12 14 13 8 7

18. Distimism 3 2 6 9 11 1 4 10 15 5 12 13 7 14 8

19. Investigated 9 3 2 6 9 10 11 4 1 15 12 5 14 13 8 7

20. Acromegaly 3 2 9 4 11 6 14 10 5 15 1 13 12 8 7

21. Prematurely. aging 3 2 9 11 4 6 10 15 1 5 12 14 13 8 7

22. Osteoporosis 3 2 9 11 4 6 10 1 15 5 12 14 13 8 7

23. Investigated 10 3 2 10 6 9 11 4 1 12 15 13 14 5 7 8

24. Investigated 11 3 2 10 9 11 4 6 15 1 14 13 5 12 7 8

25. Investigated 12 3 2 11 9 4 6 10 15 1 12 5 13 14 7 8

26.
Pituitary-genital fatty 

degeneration
3 9 2 6 11 1 10 15 4 12 14 5 13 8 7

27. Myxedema and cretinism 3 9 2 6 11 15 4 10 1 12 14 5 13 8 7

28. Rickets (in an adult) 3 9 2 11 6 4 10 1 5 15 12 14 7 13 8

29. Average 3 9 2 11 6 4 10 1 15 5 12 14 13 8 7

30. Investigated 13 3 11 2 9 10 15 6 12 13 1 4 14 5 8 7

31. Bazedova disease 9 2 3 11 10 1 6 4 5 12 14 15 13 8 7
32. Micromelia 9 11 3 2 4 15 10 7 12 14 8 1 6 13 5

Remark. The same font indicates the coincidence of the sequence of code elements in the structures of the presented somatotypes.

Table 4
The number of hits of each indicator number at the position of the universal somatotype code (positions are 

numbered in ascending order of indicator values)

Breitman 
Code

Name of body parts
Scale of order (following body parts)

I II III IV V VI VII VIII IX X XI XII XIII XIV XV Total
I Upper face length 0 0 0 1 1 7 5 10 5 1 1 1 0 0 0 32

II Lower face length 17 9 5 1 0 0 0 0 0 0 0 0 0 0 0 32

III Neck length 13 10 6 2 1 0 0 0 0 0 0 0 0 0 0 32

IV Ascromial nipple distance 0 1 0 1 8 8 8 1 3 0 2 0 0 0 0 32

V Nipple-umbilical distance 0 0 0 0 0 0 0 0 4 10 4 8 5 0 1 32

VI Umbilical-inguinal distance 0 1 4 4 5 7 6 3 1 0 0 0 1 0 0 32

VII Thigh length 0 0 0 0 0 0 0 1 0 0 0 0 2 10 19 32

VIII Shank length 0 0 0 0 0 0 0 0 0 0 1 0 1 18 12 32

IX Foot height 2 8 8 11 3 0 0 0 0 0 0 0 0 0 0 32

X Half acromial distance 0 0 6 2 3 1 11 9 0 0 0 0 0 0 0 32

XI Half spacing 0 3 3 10 11 5 0 0 0 0 0 0 0 0 0 32

XII Foot length from heel to toe 0 0 0 0 0 0 0 2 2 8 13 4 3 0 0 32

XIII Shoulder length 0 0 0 0 0 0 0 0 1 2 2 6 18 3 0 32

XIV Forearm length 0 0 0 0 0 0 1 0 0 7 9 12 2 1 0 32
XV Brush length 0 0 0 0 0 4 1 6 16 4 0 1 0 0 0 32

Total 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 480
Remark. Dimming highlights values with indicators greater than 1.
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Table 5
The number of hits of each indicator number at the position of the universal somatotype code (positions are 

numbered in the order of increasing values of the indicators) expressed, %

Breitman 
Code

Name of body parts
Scale of order (following body parts)

Total
I II III IV V VI VII VIII IX X XI XII XIII XIV XV

I Upper face length 0 0 0 3 3 22 16 31 16 3 3 3 0 0 0 100

II Lower face length 53 28 16 3 0 0 0 0 0 0 0 0 0 0 0 100

III Neck length 41 31 19 6 3 0 0 0 0 0 0 0 0 0 0 100

IV Ascromial nipple distance 0 3 0 3 25 25 25 3 9 0 6 0 0 0 0 100

V Nipple-umbilical distance 0 0 0 0 0 0 0 0 13 31 13 25 16 0 3 100

VI Umbilical-inguinal distance 0 3 13 13 16 22 19 9 3 0 0 0 3 0 0 100

VII Thigh length 0 0 0 0 0 0 0 3 0 0 0 0 6 31 59 100

VIII Shank length 0 0 0 0 0 0 0 0 0 0 3 0 3 56 38 100

IX Foot height 6 25 25 34 9 0 0 0 0 0 0 0 0 0 0 100

X Half acromial distance 0 0 19 6 9 3 34 28 0 0 0 0 0 0 0 100

XI Half spacing 0 9 9 31 34 16 0 0 0 0 0 0 0 0 0 100

XII Foot length from heel to toe 0 0 0 0 0 0 0 6 6 25 41 13 9 0 0 100

XIII Shoulder length 0 0 0 0 0 0 0 0 3 6 6 19 56 9 0 100

XIV Forearm length 0 0 0 0 0 0 3 0 0 22 28 38 6 3 0 100
XV Brush length 0 0 0 0 0 13 3 19 50 13 0 3 0 0 0 100

Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100  
Remark. The maximum values obtained by columns are highlighted by dimming..

Table 6
Universal collective somatotype code

Universal 
code

2 3 9 11 4 6 10 1 15 12 14 5 13 8 7

Breitman 
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number of indicators dropped, we get Table 5.

Based on the results obtained in table 5, you can compile a 
universal code Collective somatotype, which consists of the 
most common indicators in ascending order (Table 6).

Conclusions / Discussion

Using the modified method of M. Ya. Breitman allows not only 
to determine the unified code of the somatotype, but also to 
reveal the patterns of motor and trophic qualities most pro-

nounced for certain somatotypes.

Conducting further studies using standardized tests makes it 
possible to establish a direct relationship between the inher-
ent phylogenetically predetermined correlation of the level of 
development of the athlete's physical qualities and his unified 
somatotype code. 

The correspondence between the unified code of the somato-
type and its physical qualities allows you to accurately select 

team members in the formation of more stable and productive 
couples in sports dancing, and the choice of the most optimal 
types of training organization to develop the necessary ratio of 
the athlete's motor qualities in achieving high sports results.

During further research in this direction, the selection of ath-
letes at its initial stage, this method will be fully automated. 
Building a somatotype model based on a natural pedagogical 
experiment, which ensures the selection of athletes who have 
achieved the highest results.
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Purpose: to consider the question of building the training process of young weight lifters of 12–13 years during a one-year 
macrocycle, taking into account the peculiarities of a specific biological cycle. 

Material & Methods: the methods of theoretical analysis and generalization of scientific information, system analysis are 
used in the work. 

Results: modern approaches to constructing the training process of young weight lifters of 12–13 years are presented, a 
detailed structure of the construction of a one-year macrocycle taking into account the CMC phases is presented. 

Conclusions: it was determined that for young athletes involved in kettlebell lifting, it is necessary to carry out a detailed load 
distribution in accordance with the phases of the CMC during a one-year macrocycle, and it is necessary to take into account 
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Introduction

Modern sport is characterized by a steady increase in sports 
achievements, accompanied by an increase in the volume and 
intensity of the training load. Such an approach to the training 
process often leads to overstrain of regulatory systems, the 
depletion of the adaptive reserve and the reduction in the time 
for athletes to perform, does not allow to achieve high sports 
results. The functioning of physiological systems and adapta-
tion processes in the body of women differ from those in men. 
This is due to one of the main biological characteristics of the 
female body associated with reproductive function – the cy-
clical functions of the hypothalamic-pituitary-ovarian-adrenal 
system. A number of studies (A. G. Radzievsky, 1990; F. A. Ior-
dansky, 2012; V. V. Mulik, 2001; 2016; L. Ya.-G. Shakhlin, 
1995–2014), including foreign ones (A. M. Burrows, S. R. Bird, 
2005; S. B. Da Silva, 2006; A. J. Anderson, M. A. Babcock, 
2008) focuses on the effects of sex hormones in women’s 
athletic training. Experts have determined the dependence 
of the manifestation of the performance of athletes of various 
sports specializations and the reaction of their body depend-
ing on changes in the concentration of sex hormones during 
the menstrual cycle (MC) (V. V. Mulik, 2001; V. M. Platonov 
2004; M. S. Prudnikova, 2009) [4; 9; 10]. 

Purpose of the study: to consider the construction of the 
training process of young kettlebell-lifter 12–13 years old 
during a one-year macrocycle, taking into account the char-
acteristics of a specific biological cycle.

Material and Methods of the research

Research methods: according to the methodological ap-
proach to solving the problem and tasks, the research pro-

gram included a set of research methods: analysis of scientific 
and methodological literature, determination of special physi-
cal fitness using pedagogical testing of young kettlebells, 
pedagogical testing of the training process and methods of 
mathematical statistics. 

Organization of the study: in this study, young pupils of Chil-
dren’s and Youth Sports School No. 16 and Children’s and 
Youth Sports School No. 8, Kharkov, participated. The experi-
ment involved 30 young kettlebell-lifter female athletes aged 
12–13 years, who were divided into control and experimental 
groups of 15 athletes in each group. Participants in the exper-
iment trained 3-4 times a week according to the developed 
methodology.

Experimental studies were carried out at the training base of 
Children’s and Youth Sports School No. 8 and the Children’s 
and Youth Sports School No. 16.

Results of the research

Athletic training of young female athletes involved in weight-
lifting involves the use of tools and methods that influence 
the development of such physical qualities as strength, en-
durance and speed-power training. Under the influence of 
training in the body athletes undergo certain changes. In the 
process of adaptation to physical activity, the level of physi-
cal performance and fitness of the female athlete increases. 
Muscle hypertrophy is one of the manifestations of the body’s 
adaptation to power. However, in order for the changes in 
the body of female athletes to have a positive character, the 
trainer must choose the optimal mode of training, taking into 
account the ovarian-menstrual cycle and properly selected 
rest, correctly select the recovery procedures that contribute 
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to faster growth of athletic skills.

At that time, today, there is no research on the construction 
of a one-year macrocycle for training young athletes involved 
in kettlebell lifting, taking into account the ovarian menstrual 
cycle, which takes into account the use of loads in the phases 
of the ovarian menstrual cycle.

At the beginning of the research, young athletes involved in 
kettlebell lifting were divided into two groups of 15 people 
each. The female athlete of the experimental group trained 
according to the developed experimental technique, which 
provided for the phase of the ovarian-menstrual cycle in the 
training process of taking into account the loads in the annual 
macrocycle.

Sports training involves the use of training means and meth-
ods aimed at improving the level of development of physical 
qualities. Long-term exposure to stresses on the body causes 
changes in the functional state of organ systems, as a result 
of which the general level of fitness and physical performance 
increases. However, in order for the influence of playing sports 
to be positive, the trainer should select an adequate level of 
load taking into account the phases of the ovarian-menstrual 
cycle, taking into account the individual characteristics of the 
athletes [3–7].

Considering the recommendations of leading experts in the 
field of building the training process for training athletes 
(V. M. Platonov, 2004; V. V. Mulik, 2017), it is reasonable to 
build a two-cycle summer training for young athletes involved 
in kettlebell lifting, taking into account the CMC profession 
during a one-year macrocycle.

In our study, the construction of a one-year macrocycle for 
training young athletes is based on the generally accepted 
theory of periodization (V. M. Platonov), which provides for the 
separation of the macrostructure into preparatory, competi-
tive, and transitional periods, and when a menarche appears, 
we developed an experimental method for constructing me-
socycles, taking into account ovarian phases menstrual cy-
cle.

So, the first macrocycle, lasting 24 weeks (June 2017 – 
November 2017), had in its structure a preparatory period 
(June – September 2017), which consisted of two stages of 
general and specially preparatory, in which the training load 
gradually increased (Table 1).

The planning of the training process in the general preparatory 
stage (duration 12 weeks) included one retractor and two ba-

sic mesocycles. The basic mesocycle was of an experimental 
nature, where the phase of the ovarian-menstrual cycle was 
taken into account in the training process, and the tasks of 
the mesocycle provided for the creation of prerequisites for 
further hard work related directly to increasing the number of 
lifting weights and using other power devices. 

The special preparatory stage (duration 4 weeks) is char-
acterized by the predominant use of specialized exercises 
with the use of static, combined and semi-dynamic training 
modes, which allow to improve the weight lifting of young 
athletes. The special-preparation mesocycle consisted of re-
tracting, shock, and reducing microcycles.

The structure of the competitive period, lasting 8 weeks (Oc-
tober – November 2017) of the annual cycle, has pre-com-
petitive and competitive mesocycles, including retracting, 
underwater and competitive microcycles.

The second macrocycle (lasting 24 weeks, December 2017 – 
April 2018) in terms of its objectives and content is an organic 
continuation of the first macrocycle, the preparatory period of 
which was 12 weeks (December 2017 – February 2018).

The B-preparatory stage (duration 8 weeks, December-Jan-
uary) included two mesocycles: the retractor and the base 
one. The basic mesocycle was experimental in nature, where 
the phases of the ovarian-menstrual cycle in the training pro-
cess were taken into account, the tasks of the mesocycle also 
provided for the creation of prerequisites for further hard work 
related directly to building strength and speed-strength quali-
ties. The structure of the special preparatory stage, (duration 
4 weeks), had a formative character and included a “special 
preparatory” mesocycle. 

The special preparatory stage is characterized by the pre-
dominant use of highly specialized exercises and the use of 
static, combined and semi-dynamic training modes, as well 
as by practicing the exercise of lifting weights by the num-
ber of times per minute. The special-preparation mesocycle 
consisted of a restorative microcycle, a retractor, shock, and 
restorative. This stage created the prerequisites for recovery 
after the base mesocycle.

The structure of the competitive period (duration of 8 weeks) 
is formative. The load volume is reduced, special attention is 
paid to working out the technical lifts of the weight by a num-
ber of times. The objective of this period is to achieve the best 
peak shape of young athletes. The structure of the competi-
tive period of the annual cycle has pre-competitive and com-
petitive mesocycles, including underwater and competitive 

Table 1
The structure of the annual dual macrocycle of young female athletes, 12–13 years old, taking into account 

the biological cycle

Macrocycles I II

Periods Preparatory Competitive Preparatory CM ПРХ

Stages G-P SP CМ G-P SP CM RS

Mesocycles RТ B-1 B-2 SP ПЗ ЗМ RТ B-2 SP PC CМ PС

Months VI VII VIII IX X XI XII I II III IV V

OMC W Х Х W Х W W Х W Х W W
Remark. Mesocycles: КT – retractor; B-1 – basic (general physical fitness); B-2 – basic (special physical training); SP – specially preparato-
ry; PC – precompetitive; CМ – competitive; RS – Renewable-supportive. B – without taking into account the phases of the ovarian-menstrual 
cycle; X – taking into account the phases of the ovarian-menstrual cycle.
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microcycles.

The transition period involves the restoration of the body after 
training and competitive activity.

The proposed approach to planning a one-year training mac-
rocycle for young weight-lifting athletes, taking into account 
the phases of the ovarian-menstrual cycle, became the basis 
of the experimental group training program for young athletes 
involved in kettlebell lifting.

The experimental results were as follows.

Testing the level of special physical preparedness for athletes 
12–13 years old, engaged in weight lifting, was carried out us-
ing special and special preparatory exercises: deadlift with 24 
kg of weight; squats with 24 kg of weight; a jerk of a weight of 
8 kg in 10 minutes and weight on the crossbar (Table 2).

An analysis of the manifestations of special physical pre-
paredness in athletes 12–13 years old at the beginning of a 
one-year macrocycle showed that the differences in results 
were not significant: in a jerk of a weight of 8 kg (control – 15,4 
times, experimental – 16,1 times; P>0,05); squats with 24 kg 
of weights (respectively – 12,5 times, 12,1 times; P>0,05) 
deadlift with 24 kg of weights (control – 35,2 times, experi-
mental 34.8 times; P>0,05) hanging on the crossbar (36,4 s, 
35,2 s, respectively; P>0,05) (Table 2).

During the study, at the end of the one-year macrocycle for 
12–13-year-old female athletes involved in kettlebell lifting, 
the difference between the indicators was likely: in a jerk of 
a weight of 8 kg (control – 22,1 times, experimental – 30,2 
times (t=2,17 P<0,05) squats with 24 kg of weights (respec-
tively – 18,7 times, 26,6 times (t=2,37; p<0,05); deadlift with 
24 kg of weights (control – 41,2 times experimental 47,8 
times (t=2,24; p<0,05) hanging on the crossbar (38,2 s, re-
spectively, 40,2 s (t=2,31; p<0,05) (Table 3).

Table 2
Average indicators of the results of special physical preparedness of young athletes of 12–13 years of age 
engaged in kettlebell lifting, taking into account the OMC phases at the beginning of the annual macrocycle 

(n
1
=n

2
=15)

Indicators
CG ЕG t P

Х±m

8 kg kettlebell jerk for 10 minutes, times 15,4±2,29 16,1±2,40 0,21 >0,05

Squats with 24 kg of weight, times 12,5±2,57 12,1±2,57 0,11 >0,05

Deadlift with 24 kg of weight, times 35,2±2,05 34,8±2,12 0,13 >0,05

Hanging on the bar, s 36,4±0,96 35,2±0,85 0,94 >0,05

Table 3
Average growth rates of the results of special physical fitness of young athletes 12–13 years old, engaged in 

kettlebell lifting, taking into account the CMC phases at the end of the annual macrocycle (n
1
=n

2
=15)

Indicators
CG EG t P

Х±m

8 kg kettlebell jerk for 10 minutes, times 22,1±2,36 30,2±2,89 2,17 <0,05

Squats with 24 kg of weight, times 18,7±2,20 26,6±2,46 2,37 <0,05

Deadlift with 24 kg of weight, times 41,2±2,25 47,8±1,90 2,24 <0,05

Hanging on the bar, s 38,2±0,66 40,2±0,56 2,31 <0,05

Conclusions / Discussion

An analysis of the scientific literature confirmed that research 
in the field of kettlebell lifting was mainly of a special nature. 
In recent years, scientists have conducted studies on the con-
tent and methodology of the training process of young female 
athletes 12–13 years old with various methods of improving 
motor skills and power qualities (Yu. V. Verkhoshansky [1]), 
planning the training process during the annual macro cycle 
of athletes 12–15 years (V. M. Platonov [8–9]) and the influ-
ence of the training process of young female 12–13-year-old 
weight-lifting athletes on manifestations of physical qualities 
(N. S. Ipolitov). However, the influence on the performance of 
young 12–13-year-old weight-lifting athletes was not studied 
at the first stage of training in many years of training, which 
prompted us to develop a training process for young 12–13-
year-old weight-lifting weights during a one-year macrocycle 
taking into account ovarian-menstrual phases.

Today, there are a number of scientific studies that address the 
features of the construction of the training process of sports-
women on the basis of taking into account working capacity 
at different periods (phases) of a specific biological cycle. 
Fundamental are the works of A. G. Radzievsky, Yu. T. Poko-
lenchuk, N. V. Svechnikov, B. P. Pangelov, T. A. Lozy, S. K. Fo-
mina, A. Ya. Kvale, Yu. A. Karp, L. Ya.-G. Shakhlin, which de-
termined the functional state of athletes during a specific 
biological cycle. To a lesser extent, the issues of building the 
training process of young athletes are studied, especially dur-
ing the formation of a specific biological cycle.

The experimental training program, which was developed for 
12–13-year-old weight-lifting athletes, taking into account 
the phases of the ovarian-menstrual cycle, provided for a dual 
structure of annual training, which included two macrocycles: 
the first, which should be preparatory (general construction 
preparatory, special preparatory stages) and competitive ( 
competitive stage) periods; the second, with the presence of 
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the preparatory (general construction preparatory and special 
preparatory stages) and competitive (competitive stage) and 
transitional (restoration phase) periods.

As means of training, competitive and competitive auxiliary 
exercises were used, which were used differentially depend-
ing on the phases of the ovarian-menstrual cycle according to 
the developed training program for a one-year macrocycle.

The introduction of the training methodology for young 12–
19-year-old weight-lifting athletes during the annual macro-
cycle, taking into account the phases of the ovarian-menstru-
al cycle, contributed to a significant increase in the rates of 
competitive and competitive auxiliary exercises in the experi-
mental group.

During the study, at the end of the one-year macrocycle for 
12–13-year-old female athletes involved in kettlebell lifting, 

the difference between the indicators was also probable: in a 
8 kg kettlebell snatch (t=2,17; p<0,05); squats with 24 kg of 
weight (t=2,37; p<0,05); deadlift with 24 kg of weight (t=2,24; 
p<0,05); hanging on the crossbar (t=2,31; p<0,05).

The study confirmed the results of other authors [1; 2] about 
the need to take into account the impact of training on the 
physical performance of athletes 12–13 years old at the initial 
training stage. Domestic data were also expanded [4–5; 8; 9; 
11] and foreign authors [16–22] on issues of increasing the 
level of the most significant indicators of physical qualities of 
athletes involved in kettlebell lifting.

The prospect of further research involves determining 
the construction of the training process for young 12–13-
year-old weight-lifting athletes in separate mesocycles that 
take into account the OMC phases.
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Introduction

Improving the training system for young athletes is impos-
sible without the search for new approaches to the organiza-
tion of the educational process, as well as the use of the lat-
est achievements of sports science in the practical work of a 
trainer [8; 11; 13].

In existing studies [1; 3; 4; 8; 12] noted the need to improve 
the quality of training of young football players, to search for 
and put into practice the most effective training tools and 
methods, and therefore a special study and analysis of vari-
ous aspects of this problem is necessary. One of the areas 
of research is the development of means of special physical 
training for young football players of 13–14 years of different 
game roles [5; 7; 14]. The feasibility of solving this issue de-
termines that when conducting training sessions using special 
means of physical preparation requires taking into account 
the specific requirements for each player, depending on the 
game role [2; 6; 15].

In the papers [10; 16; 17] the issues of training features for 
field players of different game roles (defender, midfielder, 
forward) are considered, but it is obvious that the actions of 
the wing-back and central defenders and midfielders have 
a significant difference. Therefore, the determination of the 
features of the use of special motor exercises for wing-back 
and central defenders is relevant for research.

Purpose of the study: to develop the content of training 
programs for wing-back and central defenders using special 
exercises in accordance with the game role and determine 
the effectiveness of their use in young football players 13–14 
years old.

Objectives of the study:

To develop sets of motor exercises and methods of their 1. 
use for wing-back and central football players 13–14 years 
old, taking into account the game role.

To determine the effect of special running and jumping 2. 
exercises, used during the preparatory period, on the quan-
titative and qualitative indicators of the technical and tactical 
actions of the wing-back and central defenders 13–14 years 
old.

Material and Methods of the research

The study involved young football players of 13–14 years old 
FC Arsenal in Kharkov in the amount of 10 athletes during 
a one-year macrocycle (2018–2019). In the process of re-
search, pedagogical observation and determination of quan-
titative and qualitative technical and tactical actions during 
the match, methods of mathematical statistics were used.

Motor actions carried out by wing-back defenders are signifi-
cantly different from the actions of central defenders and are 
associated with a large amount of work requiring manifesta-
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tion of endurance, and, above all, anaerobic.

The preparatory period of the experimental program included 
a retractor, basic in general and basic with special physical 
training.

The retracting mesocycle is the same for all players in the 
team and provides for laying the base for general physical 
training, in connection with which running exercises in various 
modifications are used: uniform and variable running, fartlek. 
In addition, general physical exercises are used, which make 
up a circular training session, both at the stadium and in the 
gym. Particular attention was also paid to the use of athlet-
ics exercises, which are the basis of movements during jerks 
and accelerations, as well as various movements (back for-
ward, step with a step, running with the lap of the lower leg 
and raising the thigh, etc.). Considerable attention was paid 
to jumping exercises (multi-hop, jumping up on one and two 
legs, etc.).

Conducted retracting mesocycle allowed to form a basic lev-
el of physical and technical-tactical preparedness of young 
football players 13–14 years old. In the end, quantitative and 
qualitative indicators of technical and tactical actions were 
determined during the game of the wing-back and central de-
fenders.

Further basic mesocycle in general physical training provided 
for the use of additional exercises in wing-back defenders 

with the use of running (uniform and variable intensity), jump-
ing (over barriers, athletics), strength training on simulators, 
as well as with packed balls (as the wing-back defender has 
to throw the ball due to the sideline). Particular attention was 
paid to the technique of motor actions during their implemen-
tation.

In the basic mesocycle of special physical and technical train-
ing, exercises that corresponded to game actions were com-
plicated.

So, for wing-back defenders, various types of running exer-
cises were used in combination with overcoming obstacles, 
performing tackles, jumping, selecting the ball and further 
technical actions related to passing the ball. In addition, when 
performing exercises, special attention was paid to the tech-
nique of their implementation.

It should be noted that jerking was carried out due to the fre-
quency of movements, and acceleration was mainly due to 
the length of steps.

Results of the research

The use of special running and jumping exercises allowed to 
significantly increase the quantity and quality of the implemen-
tation of the technical and tactical actions of the wing-back 
defenders of the studied group (Tables 1, 2). The number of 
game motor actions increased by 5,1% (t=2,49; p<0,05) due 

Table 1
Quantitative indicators of the implementation of the technical and tactical actions of the wing-back defenders 

during the study, % (n=20)

No.
i/o

Motor actions

At the beginning 
of the study

At the end of the 
study t p

Х±m

1. Jerks 15–20 m 16,1±0,45 18,2±0,47 2,31 <0,05
2. Acceleration 40–50 m 16,7±0,46 19,5±0,51 4,06 <0,01

3. Running backwards 5,0±0,24 4,9±0,23 0,18 >0,05

4. Jogging 3,4±0,22 3,8±0,20 2,00 >0,05

5. Step run 1,6±0,09 1,5±0,08 0,83 >0,05

6. Tuckles 19,1±1,31 22,5±1,27 1,87 >0,05

7. Head game 4,8±0,34 5,2±0,36 0,80 >0,05

8. Throw in the ball 5,6±0,17 5,7±0,18 0,41 >0,05

9. Number of run distance per game 42,8±1,47 17,9±1,48 2,49 <0,05
10. Other motor actions 27,7±1,52 19,7±1,50 3,74 <0,01

Table 2
Performance indicators of the technical and tactical actions of the wing-back defenders 

during the study, % (n=20)

No.
i/o

Technical and tactical 
actions

At the beginning of 
the study

At the end of the 
study t p

Х±m

1. Short passes 31,2±1,24 32,6±1,25 0,80 >0,05
2. Midle passes 28,1±1,24 33,8±1,21 3,29 <0,01

3. Long passes 9,6±0,42 11,7±0,46 3,39 <0,01

4. Dribbling 14,0±0,58 15,8±0,58 2,20 <0,05

5. Keeping balls 26,2±1,03 27,1±1,05 0,61 >0,05

6. Tackling 30,0±1,58 35,7±1,54 2,59 <0,05

7. Ball stop 24,2±1,08 27,8±1,4 2,32 <0,05

8. Kicks on goal 25,0±1,08 26,1±1,09 0,71 >0,05
9. Head kicks 20,3±1,05 21,1±1,07 0,53 >0,05
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to the number of jerks performed (t=2,31; p<0,05) and ac-
celerations (t=4,06; p<0,01), while other motor actions, less 
significant for the wing-back defenders, decreased by 8,0% 
(t=3,74; p<0,01) (Table 3).

Along with this, the quality of the implementation of the tech-
nical and tactical actions of the wing-back defenders of the 
studied group significantly increased (Table 2). The number 
of medium (t=3,29; p<0,01) and long (t=3,39; p<0,01) pass-
es, tackles (t=2,59; p<0,05) and ball stops (t=2,32; p<0,05), 
performed against a background of fatigue.

The construction of the training process of the central defend-
ers in the retracting mesocycle has a general meaning for all 
team players and provides for a gradual increase in the load 
for further individualization of classes depending on the game 
role.

The basic mesocycle according to the GPP of the central de-
fenders envisaged using running with variable intensity (run-
ning for 2000–2500 m; fartleck; shuttle running), jumping 
athletics based on aerobic endurance; power exercises; cir-
cular training, barbell exercises.

In the basic mesocycle for special physical training, the cen-
tral defenders additionally used exercises taking into account 
the specifics of motor activity, namely: running exercises – 
fartlek, skipping, acceleration, jerking, types of running (right 
and left side, back forward, snake), paying attention to the 
frequency and the technique of the movements of their im-
plementation; jumping exercises and their combinations with 

Table 3
Quantitative indicators of the implementation of the technical and tactical actions of the central defenders 

during the study, % (n=20)

No.
i/o

Motor actions
At the beginning of 

the study
At the end of the 

study t p
Х±m

1. Jerks 15–20 m 14,0±0,49 18,1±0,56 5,54 <0,001
2. Acceleration 40–50 m 12,5±0,47 13,2±0,49 5,44 <0,001

3. Running backwards 5,6±0,25 6,8±0,24 3,43 <0,01

4. Jogging 3,2±0,22 3,9±0,23 2,19 <0,05

5. Step run 1,8±0,10 1,9±0,12 0,64 >0,05

6. Tuckles 21,5±1,40 26,1±1,44 2,30 <0,05

7. Head game 7,8±0,38 10,3±0,40 4,55 <0,001

8. Number of run distance per game 37,1±1,46 46,9±1,52 4,65 <0,001
9. Other motor actions 62,9±1,57 53,1±1,54 4,46 <0,001

Table 4
Performance indicators of the technical and tactical actions of the central defenders 

during the study, % (n=20)

No.
i/o

Technical and tactical 
actions

At the beginning of 
the study

At the end of the 
study t p

Х±m

1. Short passes 30,8±1,22 31,9±1,24 0,63 >0,05
2. Midle passes 25,2±1,28 34,6±1,42 4,92 <0,001

3. Long passes 10,1±0,44 16,3±1,03 5,54 <0,001

4. Dribbling 15,1±0,59 17,2±1,02 1,78 >0,05

5. Keeping balls 25,8±1,17 27,1±1,19 0,78 >0,05

6. Tackling 16,0±1,26 17,1±1,28 0,65 >0,05

7. Ball stop 26,2±1,18 30,8±1,21 2,72 <0,05

8. Kicks on goal 25,0±1,08 28,3±1,4 2,13 <0,05
9. Head kicks 20,8±1,07 24,5±1,09 2,42 <0,05

running exercises and kicks to the ball.

The use of specialized exercises allowed in the competitive 
period (for 10 games) to carry out a greater number of game 
actions, mainly those that are characteristic of central de-
fenders (Table 3).

Thus, the quantitative indicators of jerking performance 
(t=5,54; p <0,001), accelerations (t=5,44; p <0,001), back-
to-back running (t=3,43; p<0,01) and a step step (t=2,19; 
p<0,05), as well as participation in tacles (t=2,30; p<0,05) 
and head games (t=4,55; p<0,001).

During the study, the number of running varieties per 
game significantly increased (t=4.65; p<0,001), which re-
duced the performance of other motor actions (walking, 
running in slow motion, etc.) (t=4,40; p<0,001), that is, 
the intensity of the game activity of the central defenders 
increased.

During the running and jumping exercises, special attention 
was paid to the technique of their implementation, which pos-
itively influenced the quality of the technical and tactical ac-
tions of the central defenders (Table 4).

In the process of implementing the experimental methodol-
ogy using special exercises, the quality indicators of the tech-
nical and tactical actions of the central defenders increased: 
medium (t=4,92; p<0.01) and long (t=5,54; p<0,001) pasess, 
ball stops (t=2,72; p<0,05), kicks of the ball (t=2,13; p<0,05) 
and head into the goal (t=2,42; p<0,05).

Kraynik, Ya., Mulik, V., Okun, D. & Koval, S. (2019), “Use of special 
exercises for the development of motor qualities and the forma-
tion of technical and tactical actions of defenders 13–14 years 
in the preparatory period”, Slobozhanskyi Herald of Science and 
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Conclusions / Discussion

In previous studies [6; 9] it was established that the wing-back 
and central defenders in the game activity have a significant 
difference in terms of the quantity and quality of the performed 
technical and tactical actions.

So, for wing-back defenders, participation in tackles and the 
performance of motor actions of aerobic endurance is more 
inherent.

Central defenders, along with participation in tackles, it is 
more essential to perform jerks that condition anaerobic en-
durance. In this connection, it becomes necessary to differ-
entiate the special motor activity of the wing-back and central 
defenders.

The results obtained in this study experimentally confirmed 
the assumption of the effectiveness of the use of specialized 
running and jumping exercises separately in the wing-back 
and central defenders. It has been proved that in wing-back 
defenders it is additionally advisable to use various types of 

running exercises in training in combination with overcoming 
obstacles, performing tackles, jumping, taking the ball and 
further technical actions related to passing the ball. In addi-
tion, when performing exercises, special attention is paid to 
the technique of their implementation.

For central defenders, the use of exercises taking into ac-
count the specifics of motor activity is positive, namely: run-
ning exercises – fartlek, skipping, acceleration, jerking, types 
of running (right and left side, back forward, snake, paying 
attention to the frequency and technique of movements to 
perform them; jumping exercises and their combinations with 
running exercises and kicks and kicks to the ball.

So, it is determined that in the training process of the defend-
ers it is advisable to use special exercises in accordance with 
the game role (wing-back and central defenders).

Prospect of further research is certain effects of using 
special motor exercises to form the factor structure of the 
preparedness of young football players of 13–14 years of dif-
ferent playing roles.
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Introduction

The health status of the population, especially the younger 
generation, is one of the factors on which the economic and 
social progress of our state depends. At the same time, ad-
verse social conditions of life, excessive mental and nervous 
stress; a decrease in interest in physical education and sports, 
and sometimes a negative attitude towards them; a sedentary 
lifestyle leads to a deterioration in the health of the younger 
generation [12; 24]. So, examining the level of physical health 
of school-age children (6–18 years old), a number of authors 
[5; 23] found that 56% of students have a "low" level of physi-
cal health, 36% have a "lower than average" level, and only 
7,5% "tall". There is no doubt that the fact that the level of 
physical fitness of children depends on the state of health 
is also significantly reduced. According to scientific studies, 
36.4% of children and adolescents have a "low" level of physi-
cal fitness, 33,5% – "below average", 22,6% – "average", 
6,7% – "above average" and only 0,8% – “high” [4; 14; 25]. 

According to leading experts, physical education plays a ma-
jor role in shaping a healthy generation. However, a number of 
authors note that the physical education system in education-
al institutions mainly works ineffectively [16; 24]. Therefore, 
the issue of finding new, more effective approaches to the 
organization and content of the educational process in physi-
cal education, the introduction of atypical forms of classes in 
order to educate a healthy and comprehensively developed 
personality remains relevant.

Modern researchers indicate that this problem can be solved 
by updating the content of physical education with non-tradi-
tional types of motor actions, such as cheerleading [2]; snag 
golf [8]; health tourism [28] etc. 

An analysis of scientific developments on the issue of a dif-
ferentiated approach in physical education has revealed a 
significant number of works where the authors prove that de-
fining criteria and distributing students to typological groups 
makes it possible to adapt the content of physical education 
in accordance with the individual capabilities of each child 
and make it more effective [1; 10; 12].

However, it should be noted that the problem of differentiat-
ing the content of classes on physical education of middle 
school students based on the results of monitoring physical 
health and the level of development of physical qualities is un-
explored. 

In connection with the above, a timely question is the develop-
ment and implementation in the educational process of the 
primary school of a program for differentiating the content of 
physical education classes taking into account the individual 
characteristics of students and determining the effectiveness 
of the proposed innovations on the level of physical health 
and physical fitness of students in grades 7–9.

Purpose of the study: to investigate changes in indicators 
of physical health and physical preparedness of students in 
grades 7–9 under the influence of a program for differentiat-
ing the content of physical education classes.

Objectives of the study:

To establish the level of physical health and the develop-1. 
ment of physical qualities of students 13–15 years old.

To determine changes in indicators of physical health and 2. 
physical preparedness of students in grades 7–9 in the pro-
cess of applying the program for differentiating the content of 
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physical education classes.

Material and Methods of the research

In order to determine the level of physical health and physical 
fitness of students in grades 7–9, a stating experiment was 
conducted, during which the identity of the main and control 
groups was established (p>0,05). The study involved 226 
students in grades 7–9 of comprehensive school No. 150 in 
Kharkiv, of which 3 main groups (66 men, 79 women) and 3 
control groups (41 and 40, respectively) were formed.

During the experiment, the educational process of students 
in grades 7–9 of the control groups was carried out in accor-
dance with the state program for institutions of general sec-
ondary education “Physical Culture. 5–9 grades”, the content 
and its organization were standard. 

Based on the analysis of the results of the initial study, a pro-
gram was developed to differentiate the content of classes in 
physical education, taking into account indicators of physi-
cal health and physical preparedness of students in major 
groups. The program is built in accordance with the main pro-
visions and includes: goals, objectives, basic methodological 
principles of training and the structure of the annual cycle of 
implementation of the program material of the variable com-
ponent of the state program. The fundamental difference be-
tween the experimental program is the differentiation of the 
content of physical education lessons in accordance with the 
typological characteristics of students; improving pedagogi-
cal methods of organizing the educational process; develop-
ment of multilevel tasks for each typological group. So, the 
content of the program material of physical education classes 
was divided into two levels: basic and variative. The main level 
contained an invariant component, which was divided into 
theoretical and methodological knowledge and general phys-
ical preparation and a variable component, which included 
modules: athletics, volleyball, basketball, football. 

Based on the differentiation of educational material, tak-
ing into account the functional and motor preparedness of 
schoolchildren of the main groups, we developed the content 
of the variable level and divided it into two sublevels. The 1st 
sublevel contains exercises aimed at improving functional 
preparedness. Which included complexes of physical exercis-
es and outdoor games aimed at: improving the regulation of 
the cardiovascular system and increasing the functional ca-
pabilities of the respiratory system. 2nd sublevel – exercises 
aimed at increasing the level of physical fitness. It includes 
complexes of physical exercises and outdoor games aimed at 
increasing the level of development of power and speed abili-
ties and the level of development of coordination abilities and 
flexibility.

The practical implementation of the proposed program also 
had some innovations. So, in the preparatory part, the tasks 
of theoretical and general physical preparation were solved. 
Due to the rational organization of students, increasing the 
intensity and current performance of general developmental 
exercises, its duration was reduced to 10 minutes. In the main 
part of the lesson, the tasks of technical and technical-tacti-
cal preparation of the planned training variable modules were 
solved. To solve these problems 10-15 minutes were given. 
After solving the main problems, students of the main groups 
were divided into 4 subgroups (A – students with a “low” and 

“below average” level of regulation of the cardiovascular sys-
tem B – with a “low” and “below average” level of function-
ality of the respiratory system, C – with a “low” and “below 
average” level of strength development and speed abilities, 
G – students with a “low” and “below average” level of de-
velopment of coordination abilities and flexibility), received 
individual task cards and performed specific motor actions 
specially selected for each formed typological subgroup. In 
pursuit of the proposed exercises, 10–15 minutes were allot-
ted. In the final part of the lesson, the tasks of restoring the 
body were solved, the results were summed up and a dif-
ferentiated homework was provided taking into account the 
individual characteristics of the students. The duration was 
3–5 minutes. The implementation of the content of the vari-
able level was carried out according to the periodization of 
the physical preparation of students [6]. The load changed 
gradually, in accordance with the age, gender and individual 
abilities of the students.

During the study, the following methods were used. Theoreti-
cal: analysis and synthesis of scientific and methodological 
literature, the study of documentary materials and the sys-
tematization of information. Empirical: pedagogical observa-
tion; biomedical methods (to determine the level of physical 
health of middle school students, the rapid assessment meth-
od proposed by S. D. Polyakov et al. was used) pedagogical 
testing; pedagogical experiment. Methods of mathematical 
statistics.

Results of the research

The level of physical health of students aged 13–15 was de-
termined by indicators of the Quetelet 2, Robinson, Skibinsky, 
Shapovalova and Rufie indices. The data analysis revealed 
the “average” level of physical health in 13-year-old students 
of both study groups and 14-year-old boys in the control 
group. “Below the average” level was set in schoolchildren of 
15 years of both studied groups, students of 14 years of basic 
groups and girls of 14 years of control groups. 

The level of physical preparedness of students was determined 
by indicators of the development of basic physical qualities. 
For this, motor tests proposed by L. P. Sergienko were used 
[17; 18] and V. A. Romanenko [19]. Thus, the results of the 
initial study indicate a “low” level of physical preparedness for 
students in grades 7–9 (speed abilities – 2 points, coordina-
tion abilities, strength, flexibility and endurance – 1 point, re-
spectively).

Analyzing the data obtained after the pedagogical experi-
ment, it was determined that in indicators reflecting the level 
of physical health, both children and girls of the main groups 
experienced significant positive changes in all the studied 
parameters (р˂0,05‒0,001). Thus, indicators of the body 
length of the children of the main groups varied from 1571,11 
to 1748,95 cm, for women – from 1562,73 to 1661,30 cm; 
body weight in men ranged from 46,78 to 59,58 kg, in women 
from 45,73 to 50,61; blood pressure (BP) values in children 
ranged from 102,34/68,06 to 109,37/71,05 mmHg, for girls – 
from 101,55/66,42 to 106,30/70,13 mmHg; heart rate data 
(HR) in children ranged from 75,17 to 76,79 beats·min–1, for 
girls – from 76,15 to 76,48 beats·min–1; the results of vital lung 
capacity (VC) in children ranged from 2472,22 to 3278,95 ml, 
in girls – from 2300,00 to 2760,87 ml; indicators of breath 
holding time (Stange test) in children ranged from 41,21 to 
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44,32 s, in girls – from 39,97 to 44,04 s; the results of lifting 
the torso in the grades in children varied from 32,58 to 46,67 
times, in girls – from 29,57 to 42,70 times; heart rates at rest 
(Р

1
) for children ranged from 16,33 to 19,47 beats, for girls – 

from 16,55 to 17.26 beats; Heart rate in the first 15 from the 
first minute of recovery (Р

2
) for children ranged from 29.94 to 

33,76 beats, for girls – from 30,00 to 32,43 beats; heart rate 
data for the last 15 from the first minute of recovery (Р

3
) for 

children ranged from 18,28 to 21,74 strokes, for girls – from 
18.79 to 19,61 strokes.

As a result of the above, the level of physical health in children 
of 7th grade increased from “middle” to “above average”, in 
students of 8–9th grade from “below average” to “average”. 
The exception is indicators of girls of 7th grades, where the 
increase in the total points in five indices from 14 to 17 points 
on the level scale was not reflected (Figure 1). 

Fig. 1. Indicators of the general level of physical 
health of students of the main groups before and af-

ter the experiment

The most significantly improved indicators of the regulation of 
the cardiovascular system of students 13–15 years old (from 
“below average” to “average”) and the respiratory system of 
children 15 years old and girls 13–14 years old (from “low” to 
“average” level).

In schoolchildren of control groups after the experiment, sig-
nificant changes were not determined. The exception is in-
dicators of length and body weight, where the changes are 
significant (p˂0.05–0.001) of the specific intensity of the work 
performed by children of 9th grade, where the level increased 
from “low” to “below average”; regulation of the cardiovascu-
lar system of girls of 8th grade, where the level from “below 
average” increased to “middle” and guys of 9th grade, where, 
on the contrary, the level decreased from “average” to “be-
low average”. However, these changes at the level of physical 
health of schoolchildren in control groups did not significantly 
affect and he remained at the primary “below average” level.

An analysis of the results of the development of physical qual-
ities obtained after the implementation of the developed pro-
gram indicates positive changes in all parameters that were 
studied (p <0,05–0,001) (Table 1). 

Thus, the growth rate of the development of speed abilities on 
average ranged from 2% to 17% in men and from 1% to 15% in 
girls; coordination abilities – from 3% to 118% and from 6% to 
103%, respectively; strenght abilities – from 16,7% to 42,11% 
and from 16,52% to 28,95%, respectively; flexibility – from 2% 
to 26% and from 4% to 33%, respectively; endurance – from 
16% to 59% in men and from 22% to 39% in girls.

The indicators of strength development of students aged 
14–15 years improved more significantly (31,8% and 30,5%, 
respectively); flexibility and speed abilities – schoolchildren of 

Table 1
Indicators of the level of development of physical qualities of schoolchildren of the main groups before and 

after the experiment,Х±m

Grades 7 grade 8 grade 9 grade

n (n=18) (n=33) (n=29) (n=23) (n=19) (n=23)

sex boys girls boys girls boys girls

Speed abilities

“Handover” test (cm)

Before exper. 21,22±2,16 20,39±1,34 20,03±1,09 21,48±1,99 19,05±1,07 15,54±1,38

After exper. 16,44±0,66 17,15±0,79 16,00±0,65 16,13±0,91 15,47±0,45 11,35±1,01

t 2,68 4,10 7,31 4,08 5,00 4,35

p <0,05 <0,001 <0,001 <0,001 <0,001 <0,001

tapping test for 10 s (number of movements)

Before exper. 35,83±1,58 31,58±0,83 36,69±1,50 35,65±1,24 31,26±1,27 29,48±0,93

After exper. 40,22±1,64 36,36±0,88 40,28±1,28 38,96±1,13 38,32±1,19 33,65±0,96

t 9,16 7,70 9,21 9,52 8,65 19,88

p <0,001 <0,001 <0,001 <0,001 <0,001 <0,001

Running on 60 m (s)

Before exper. 10,24±0,16 10,77±0,15 10,34±0,15 10,84±0,20 9,75±0,11 10,71±0,13

After exper. 10,11±0,14 10,66±0,14 10,19±0,14 10,73±0,20 9,41±0,11 10,43±0,11

t 5,66 6,19 10,09 8,65 10,45 7,74

p <0,001 <0,001 <0,001 <0,001 <0,001 <0,001

Coordination abilities

Rhythmic hand tapping (number of cycles)

Before exper. 7,50±0,52 7,18±0,37 7,59±0,34 8,13±0,66 7,63±0,53 7,74±0,46

After exper. 10,28±0,44 10,85±0,36 10,79±0,32 12,30±0,45 10,53±0,51 11,09±0,42
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t 9,42 10,90 15,50 9,61 27,50 21,18

p <0,001 <0,001 <0,001 <0,001 <0,001 <0,001

ten “Eights” (Kopylov test) (s)

Before exper. 14,69±0,97 14,15±0,43 15,55±0,49 14,39±0,30 13,58±0,61 12,74±0,73

After exper. 13,24±0,77 13,34±0,54 13,74±0,37 13,19±0,23 12,13±0,41 11,37±0,41

t 3,63 2,15 11,37 9,59 5,85 3,07

p <0,01 <0,05 <0,001 <0,001 <0,001 <0,01

static equilibrium by the Bondarevsky method (s)

Before exper. 44,78±3,22 43,33±1,71 48,31±1,73 48,09±1,80 43,05±1,36 48,87±3,00

After exper. 57,33±1,68 54,97±1,36 56,17±1,19 57,83±0,83 51,16±0,77 56,57±2,13

t 4,83 11,84 11,35 7,72 8,92 8,14

p <0,001 <0,001 <0,001 <0,001 <0,001 <0,001

throws small ball in the goal (points)

Before exper. 4,17±0,28 4,15±0,29 2,97±0,23 2,74±0,38 4,42±0,44 4,96±0,28

After exper. 7,00±0,36 6,52±0,25 5,83±0,16 6,26±0,25 6,05±0,42 7,09±0,26

t 10,63 10,68 19,52 10,08 4,52 12,02

p <0,001 <0,001 <0,001 <0,001 <0,001 <0,001

throwing a small ball at a distance (m)

Before exper. 15,77±0,09 8,51±0,06 18,90±0,33 8,78±0,08 23,83±0,23 9,41±0,06

After exper. 16,33±0,08 9,00±0,06 19,39±0,24 9,23±0,06 24,66±0,17 10,25±0,12

t 10,51 16,06 5,33 12,50 9,15 9,99

p <0,001 <0,001 <0,001 <0,001 <0,001 <0,001

Strength abilities

Bending and extending the arms in resting position (number of times)

Before exper. 19,33±1,08 12,39±0,50 17,66±1,10 10,70±0,72 23,26±1,10 8,70±0,35

After exper. 24,06±0,54 14,00±0,41 24,52±0,46 13,26±0,52 26,42±0,99 12,09±0,29

t 5,62 9,54 7,29 8,35 10,93 19,82

p ˂0,001 ˂0,001 ˂0,001 ˂0,001 ˂0,001 ˂0,001

three jumps on one foot with forward movement (m)

Before exper. 4,39±0,12 3,78±0,07 3,94±0,14 3,68±0,15 3,89±0,16 3,71±0,08

After exper. 4,89±0,13 4,33±0,07 4,74±0,10 4,38±0,09 5,08±0,13 4,62±0,09

t 10,90 11,51 14,13 9,58 10,53 15,67

p ˂0,001 ˂0,001 ˂0,001 ˂0,001 ˂0,001 ˂0,001

Lifting the trunk in the saddle (number of times)

Before exper. 44,56±0,63 41,33±0,57 36,86±1,76 34,57±0,66 28,16±1,22 25,91±0,81

After exper. 46,67±0,29 42,70±0,49 41,76±1,16 38,70±1,15 32,58±1,22 39,04±1,10

t 4,35 9,11 4,87 3,28 15,84 11,78

p ˂0,001 ˂0,001 ˂0,001 ˂0,01 ˂0,001 ˂0,001

Flexibility

tilt forward torso from sitting position (cm)

Before exper. 3,83±0,71 8,21±0,93 1,79±0,33 10,87±1,56 4,37±0,66 11,04±1,72

After exper. 4,33±0,74 9,48±0,78 2,62±0,30 11,61±1,47 5,79±0,64 12,39±1,63

t 2,62 5,14 8,26 4,71 10,20 7,94

p <0,05 <0,001 <0,001 <0,001 <0,001 <0,001

straightening of straight arms back and forth (cm)

Before exper. 80,44±3,55 83,67±2,38 96,41±0,81 75,78±4,19 96,89±2,28 83,26±3,86

After exper. 79,33±3,64 81,58±2,43 94,93±0,79 71,22±4,09 93,58±2,20 79,70±3,91

t 5,08 3,81 13,89 4,40 11,17 16,19

p <0,001 <0,001 <0,001 <0,001 <0,001 <0,001

Cross twine (cm)

Before exper. 38,61±2,17 28,97±2,00 45,62±0,89 28,00±2,31 42,53±2,40 28,91±2,53

After exper. 35,83±2,25 27,30±2,02 44,28±0,88 25,91±2,37 40,37±2,36 26,39±2,48

t 3,13 11,21 11,79 4,65 8,40 5,09

p <0,01 <0,001 <0,001 <0,001 <0,001 <0,001

Endurance

Deflection bending (number of times)

Before exper. 11,67±0,47 12,85±0,85 20,14±1,14 14,87±0,83 19,79±0,64 19,65±1,43

After exper. 18,06±1,15 17,30±0,98 22,90±1,04 17,83±0,74 24,79±0,80 23,48±1,25

t 5,42 6,24 10,20 12,80 15,41 12,28
p <0,001 <0,001 <0,001 <0,001 <0,001 <0,001

continuation table 1
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15 years old (17,7% and 12,5%, respectively); stamina – stu-
dents 13 years old (49,5%); coordination abilities – school-
children of 14 years old (50,0%).

As a result, the level of development of the physical qualities 
of students in the main groups increased on average by 1,4 
points and began to meet the assessment of 2,4 points (Fig-
ure 2).

As a result, the level of physical preparedness of students in 
the main groups from “low” increased to “below average”.

The analysis of the data obtained by schoolchildren in control 
groups did not reveal significant changes in the indicators of 
manifestation of physical qualities and, as a result, their level 
of physical fitness did not change (“low” level).

From the noted it can be concluded that the introduction of 
an experimental program for differentiating the content of 
physical education classes has a positive effect on the level of 
physical health and physical fitness of students in grades 7–9 
of the main groups.

Conclusions / Discussion

The analysis of the results of the study showed, basically, a 
significant increase in weight and height indicators of students 
of all studied groups (p˂0.05-0.001), which is consistent with 
the data of several authors [9; 22; 27], according to which 
adolescence is characterized by an intensive increase in body 
size, mainly due to lengthening of the legs, torso growth, and 
an increase in total muscle mass, which, in our opinion, con-
firms the purely natural nature of the changes in the anthropo-
metric indices of schoolchildren aged 13–15.

The analysis of indicators reflecting the functional state of the 
cardiovascular and respiratory systems suggests that, after 
the introduction of exercises aimed at increasing functional 
preparedness, a tendency to a decrease in blood pressure 
and heart rate and an increase in lung capacity and time were 
revealed. breath holding in schoolchildren 13–15 years old of 
the main groups (p<0,01, 0,001). The data obtained are con-
firmed by a number of studies, during which it was established 
an improvement in the functionality of the cardiorespiratory 
system under the influence of cheerleading [2; 20]; aerobics 

Fig. 2. Average estimates of the development of 
physical qualities of students in grades 7–9 of the 

main groups before and after the experiment

of power orientation [15]; rugby 5 [21]; sports tourism [28], a 
system of physical exercises for differentiated training [10].

An analysis of the results characterizing the level of physical 
preparedness obtained after the pedagogical experiment 
revealed a significant increase in indicators for both children 
and girls of the main groups, for all the studied parameters 
(p˂0,05–0,001). In our opinion, the positive changes are ex-
plained by the fact that the content of the variable level of the 
proposed experimental program was developed on the basis 
of differentiation of educational material taking into account 
the individual capabilities of students and supplemented with 
physical exercises and modified outdoor games aimed at de-
veloping physical qualities. 

The results obtained are consistent with the data of several 
authors [3; 7] on the effectiveness of the impact of various 
types of motor activity on the physical preparedness of ado-
lescent children; the effectiveness of differentiation of educa-
tional material, taking into account the level of individual mo-
tor abilities of students aged 13–15 [11; 13].

Thus, our studies indicate the positive impact of our proposed 
program to differentiate the content of physical education 
classes on the level of physical health and physical fitness of 
students in grades 7–9 of the primary school.

Prospects for further research in this direction include 
the introduction of a program for differentiating the content of 
training sessions in the process of physical education of an-
other age group. 
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Purpose: development of a contactless real-time monitoring system of the athlete’s current functional state. 
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cal analysis of the kinematic and dynamic characteristics of the athlete’s motor actions when performing competitive exer-
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Results: the existing methods for assessing the functional state of the body during the training and competitive activities of 
the athlete are reviewed and analyzed, on the basis of which the requirements for the construction of a method of contactless 
monitoring of the athlete’s functional state are determined. 
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accuracy and speed of information processing, but only in contact mode, which excludes the possibility of operational moni-
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static stresses of the working pose allowed us to achieve our goal.
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Introduction

The development of a large number of various types of martial 
arts, representing various schools, involving in their classes 
an extensive and extremely diverse contingent of people of 
different age, sex, constitutional structure of somatotypes, re-
quires deep theoretical studies that determine the acceptable 
norms of physical activity, the construction of optimal train-
ing process modes, assessment appropriate motor talent for 
practicing a specific type of martial arts aimed at achieving a 
high level of sports about mastery. This type of research sug-
gests the need to solve quite serious and voluminous orga-
nizational tasks for monitoring the contingent of people who 
wish and are already engaged in the chosen sport.

In recent decades, this problem has become characteristic 
of many sports, but there are no sufficiently substantiated 
theoretical developments in this direction. One of the most 
important tasks, the solution of which is of paramount im-
portance, is to determine the allowable loads based on the 
individual biological age, which reflects the ripening time of 
the morphological and functional systems of the body [14]. 
The essence of the problem is that the observed anatomical 
and morphological aspects of changes in the body under in-
adequate loads ultimately affect the reproductive function of 
the body, which entails the health problem of the next genera-
tion [2; 4].

The lack of fundamental systematic research in this area de-
termines the relevance of the search for solutions to prob-
lems aimed at studying adaptation processes for both high 
achievement sports and practical healthcare.

Purpose of the study: to develop a non-contact system 
for monitoring the current functional state of athletes in situ-
ational sports.

Material and Methods of the research

Materials: data of video filming of fights by performances of 
athletes of various qualifications involved in martial arts.

Research methods: analysis and synthesis of scientific and 
methodological literature; biomechanical analysis of video 
materials of sports fights of athletes, a method of mathemati-
cal computer approximation of the kinematic movements of 
the centers of mass of individual parts of the body and the 
general center of mass of the body; graphical construction 
of research results in semantic attribute spaces with a single 
measure of comparable characteristics introduced into them; 
method of clinical anthropometry according to M. Ya. Breit-
man.

Results of the research

The organization of selection for the purpose of long-term 
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long-term planning involves mandatory certification of an in-
dividual’s physical development, physical condition, true bio-
logical age, chronological age, individual structural features 
of the somatotype, prenosological predisposition to the cor-
responding constitutional diseases, phylogenetic predisposi-
tion to certain forms of motor activity and the level of competi-
tive reliability.

The compilation of such a passport of martial arts people 
became possible thanks to the methods developed at the 
Kharkov State Academy of Physical Culture and found their 
application in ongoing dissertation research [1; 5; 11].

Based on anthropometric data and their subsequent pro-
cessing, special attention was paid to the weight of the indi-
vidual referred to the population average statistical indicator 
for each specific age. In all types of martial arts, this task is 
greatly simplified due to the presence of weight categories in 
these sports, which made it possible to collect from 30 to 100 
examined athletes from each weight category.

The availability of data on the weight of the athlete and his 
data on the biokinematic characteristics of the structure of the 
somatotype structure allows you to accurately determine the 
total center of mass of the body, the center of mass of each 
biokinematic link, which makes it possible to determine the 
energy costs of the athlete with modern computer technol-
ogy, the necessary video processing programs and modern 
video recording technology. to perform motor activity imme-
diately at the time of the fight. A characteristic feature of the 
kinematics of motion is that as fatigue increases, the inaccu-
racy of the technique of the techniques performed in terms of 
temporal, spatial and power characteristics is observed.

The rate of development of these changes depends on the 
initial state, which determines the potential abilities of the ath-
lete, and the intensity of his physical activity. These character-
istics are of a general nature of their course in all athletes, but 
have strictly individual isolation in each of them.

To build a method of remote contactless monitoring of the cur-
rent state of a martial artist, it is necessary to establish regu-
larities of the individual manifestations of the dynamics of the 
course of fatigue as a factor in temporarily reducing perfor-
mance from the nature of its performance when it is certified 
for physical development and physical condition. Any motor 
act is associated with the mandatory presence of such con-
stituent components as the physical stress of the static force 
that determines the working position, and dynamic forces that 
provide the kinematics of the performed locomotion.

Knowing the mass of the body and its location in the process 
of performing the movement of the body, the work performed 
on its movement is determined. Direct calculations show that 
the work performed is less than the actual expenditure of 
energy potential, which reflects the measure of the athlete’s 
current loss of performance. This fact is explained by the fact 
that a significant amount of energy loss is spent on static volt-
age, which ensures the working pose of the performed loco-
motion. This expenditure of potential energy supply includes 
the cost of present emotional stress. Separate differentiation 
of these losses in the studies was not carried out. The main 
goal was to develop a method for assessing the athlete’s con-
tactless remote current state.

This fact is explained by the fact that in preserving the work-
ing posture a simultaneous balanced tension of the muscles, 
both their synergists and antagonists, is manifested. The ki-
nematics in this balanced static stress is determined by the 
boundaries of its velocity pulsation and its duration. A pro-
cessing program for this material was developed at the Kh-
SAPC and was used in previously published works [6; 7; 10]. 
It is based on: the use of special semantic spaces with a single 
measure introduced in them, ensuring the construction of a 
scale of relations of the compared indicators, reflecting the 
dynamics of their course during the performance of a specific 
work. These regularities of the relationship between the cur-
rent static stress depend on the angle of extension between 
the biokinematic links, which determine the structure of loco-
motion construction and the speed of their flow. 

Any motor act is necessarily associated with the presence of 
static muscle tension of antagonists and synergists, providing 
a working pose for the exercise. The fulfillment of the motor 
act is possible provided that the voltage between the syner-
gists and antagonists changes in a certain range, sufficient 
for the full implementation of its kinematic movement. In turn, 
the act of movement itself is characterized by the speed of 
movement of the biokinematic parts of the body. From what 
has been said, it follows that the structure for constructing the 
necessary semantic space with the unified measure of com-
parable characteristics introduced in it consists of equal stat-
ic muscle tension of antagonists and synergists, from their 
minimum value to the maximum possible at the moment. The 
movement itself is carried out at a certain voltage range be-
tween synergists and antagonists. These characteristics can 
be represented in a Cartesian rectangular coordinate system, 
where the axes will reflect the voltage of “synergist antago-
nists”. Naturally, this is a unit square, since the voltage varies 
from 0 to 1. Its diagonal reflects changes in equal forces of 
the “antagonist-synergist”, the ratio of which is equal to 1 on 
the entire diagonal. The plot of moving the value on the coor-
dinate axes relative to its projection onto the diagonal is 2 
smaller than on the diagonal.

If we draw a perpendicular straight line with respect to the 
diagonal of the square, on which the “antagonist-synergist” 
voltage ripple zone will be reflected, then with the exception 
of the “time” parameter, the necessary phase semantic space 
will be constructed with a single measure for all the mentioned 
characteristics. Its peculiarity lies in the fact that the current 
value of the state is simultaneously on all four scales and is 
projected into a generalized section of two-unit squares, 
which are rotated at 45° relative to each other, which is shown 
in the figure. 

By virtue of the distribution theorem of Archimedes, Cantor 
and the Dedekind randomness theorem in the generalized 
zone of the constructed semantic space, a measure of the 
normal distribution law in fractions of sigmal deviations is in-
troduced, which is presented on all coordinate axes. In the 
generalized zone, a plot of the integral curve enclosed in the 
range ±δ deviations from the zone of maximum density of the 
frequency of occurrence of interdependent observed devia-
tions (Figure).

This task is reduced to determining the derivative of a com-
plex function that describes the dependence of the change 
in the developed force on the regime of changing the angle of 
extension of the biokinematic pair, i.e. , as a complex func-
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tion   or  ,  where  defines  the  boundary 

conditions, and  initial conditions of the movement.

The main task in forming the physical development pass-
port and assessing the current functional readiness was to 
determine the individual nature of their manifestation. The 
establishment of the fact of the potential energy supply con-
sumption in two components – on static voltage and dynamic 
forces – drew attention to the need to study the nature of the 
manifestation of static forces from the angle of extension of 
the biokinematic pair, which is defined as the first derivative 

. 

Fig. The regularity of the movement of the common 
point of the ripple indicator of the energy potential 
in its ordered representation in semantic semantic 

space with its arbitrary manifestation in the naturally 
occurring process of a single combat combat:

C – reflects the magnitude of the synergistic efforts (C) in the rela-
tionship of potential opportunities with its antagonist a in ensuring 
equal statistical stress, which is represented by the C/a ratio, equal 
in all cases 1, as the coefficient of constant statistical stress ratios 
(C/a), which is the diagonal coordinate system, where the coordi-
nates of the C axis; a. Orthogonal to the diagonal C/a=1 ripple rela-
tive to the coefficient (C/a=1), which make up the space having a 
common beginning with the space C; a turned by an angle ɑ=45o. 
The zone of joint intersection of these spaces is an area that reflects 
the behavior of a common point, combining the interaction of all 4 
parameters that generate a logical analytical relationship of their in-
terdependent relationships.

The essence of this regularity consists in recording the mag-
nitude of the assessment of the dynamometric deadlift with 
different angular location of the biokinematic pair of “thigh-
drumstick”. Presenting the results of such a measurement in 
the polar coordinate system, a relationship was obtained that 
relates the change in the angle of extension of the leg in the 
knee joint by the set value of degrees and the observed value 
of the deadlift. It was found that this dependence consists in 
the fact that with an increase in the angle of extension, which 
occurs according to the law of arithmetic progression, the 
corresponding developed static force flows along a geometric 
progression. In the polar coordinate system, this dependence 
is expressed by a logarithmic spiral in which the radius vector 
reflects the magnitude of the developed force in a given posi-
tion of the biokinematic pair of “thigh-drumstick”. 

A characteristic feature of this pattern is that, regardless of 
fatigue, the nature of its construction does not change. The 
curvature of the spiral remains unchanged, but the length of 
the radius vector, which reflects the magnitude of the devel-
oped static voltage, decreases. The duration of this effort is 
reduced. Both that and other value are reduced exponentially. 
Individual features of the manifestation of the described pat-

terns are that each individual has a characteristic curvature of 
the logarithmic spiral. 

The presented analytical dependencies allow not only to re-
flect the current state, but also make it possible to predict its 
development and determine the available intensity of the work 
performed. The analytical apparatus and the corresponding 
algorithms for assessing the current state with sufficient com-
pleteness are described in previous works [2; 7]. With the full 
amount of passport data compiled for each individual, it is not 
difficult on the basis of modern computer processing systems 
and video recording equipment to provide current control of 
the athlete’s motor activity during the period of the fight.

The developed method is based on the restored physical re-
search method, which was called the “collective photogra-
phy”. The essence of the method is the multiple layering of 
proportionate photographs of the faces of men of the same 
age, as a result of which the most common features are 
drawn.

The method allows, without making any calculations, to ob-
tain directly clearly expressed information about the structure 
of the structure of the most pronounced characteristic ele-
ments of the face.

The high cost of the method led Halton to the development of 
statistical research methods that successfully led to finding 
modal values   of controlled parameters for finding their infor-
mation indicators in the studied structure of the object struc-
ture. The physical research method itself has been forgotten 
for more than a century and a half. The presence of modern 
video-recording equipment and a theoretical justification for 
constructing semantic attribute spaces with a single measure 
introduced into them made it possible to restore the method 
of physical modeling. This method, in its modern presenta-
tion, has a high degree of solvability of complex problems in-
accessible to classical research methods [12; 13].

The presence of the developed method allows us to perform 
the inverse task, which consists in determining the curvature 
of the logarithmic spiral based on the video data of any indi-
vidual, which is of considerable interest in planning tactics for 
conducting a duel with an upcoming opponent. In addition, 
this control method allows you to isolate and analyze the most 
tedious and energy-intensive costs of various performed lo-
comotion of athletes during the fight, which can be visualized 
in any convenient form for further analysis and construction 
of the training process. The objectivity of this kind of process-
ing of the obtained data is significantly determined by the ac-
curacy of the measurements performed in the used semantic 
spaces [8; 9; 14].

Thus, the established relationship between the characteristics 
of the kinematics of movement of body parts and the measure 
of fatigue made it possible to differentiate the consumption of 
potential energy reserves for dynamic effort and static muscle 
tension, aimed at maintaining the athlete’s working posture. 
As fatigue develops, the inaccuracy of the performed move-
ments increases, and the rate of inertia suppression of the 
general center of mass of the body slows down. Angular move-
ments between the lower leg and thigh increase. This effect is 
observed not only when performing dynamic efforts aimed at 
moving the body, but also during the athlete’s stand-up. With 
the same duration of static stress in the stand-up position and 
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the same time of active movement of the body, the resulting 
fatigue from “no movement” can be no less than in the ac-
tive movement of the body. This is explained by the energy 
consumption for the reflex of readiness for the upcoming ac-
tion and is characterized by tension of expectation. Changing 
the accuracy of the movement and the kinematics of damping 
the inertia of movement also allows us to estimate the energy 
costs of the performed techniques of both participants in the 
fight, which plays a significant role in the process of construct-
ing tactics for subsequent actions. This technique of dynamic 
computer simulation was developed at KhSAPC on the basis 
of modern technology for video recording of movements and 
established patterns of separation of energy consumption 
into static tension of the working posture and dynamic forces, 
which provide the kinematics of angular movements between 
the biological links of the body.

Conclusions / Discussion

The availability of modern technical video recording tools that 
provide the necessary speed for recording a moving object, 
appropriate computer software and the necessary software 
made it possible to use the established patterns of the flow 
of biodynamic forces and static stress observed during the 
performance of competitive movements of martial arts, to 
develop a method for remote non-contact monitoring of the 
current state of athletes. This method opens up fundamen-
tally new approaches to solving a number of problems that are 
inaccessible in their complexity when using classical methods 
of studying the motor activity of martial arts athletes.

Further development of this direction will be associated with 
its wider implementation in practical activities while ensuring 
the training of high-class athletes.
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Effect of different kinds of fitness based on the 
ovarian-menstrual cycle on the psychophysical 

state of young women

Olena shyshkina1

Ihor Beihul1

Alla Mullagіldіna2

Purpose: to determine the effect of different kinds of fitness, based on the ovarian-menstrual cycle on the psychophysical 
state of young women. 

Material & Methods: the research involved young women aged 21–25 years (n=84), which are divided into two groups: 
control (CG, n=36) and experimental (EG, n=48). The control group was doing basic aerobics, pilates and stretching without 
taking into account the phases of the ovarian-menstrual cycle, experimental was doing different kinds of fitness according to 
the phases of the OMC. Exercises were conducted 3 times a week, the research lasted for 12 months. Functional capabilities 
were determined according to the following indicators: resting heart rate, blood pressure, recovery time after 20 squats in 30 
s; physical fitness by the following indicators: “shuttle running 4x9 m”, with; “Long jump from place”, cm; “Lifting the torso into 
the saddle” in one minute, the number of times; “Leaning forward from sitting position”, cm Level of demonstration of psycho-
logical sphere according to the method of N. E. Vodopianova “assessment of satisfaction with quality of life”. 

Results: a comparative analysis of both groups showed that there was a significant (p<0,05–0,01) improvement in functional 
capacity in the EG. The greatest impact of the use of various fitness tools had on resting heart rate, bit∙min-1: from a rating of 
“fair” to “good”; recovery time after 20 squats in 30 s, from: ‘below average’ to ‘above average’. Physical fitness in the EG 
compared to CG also improved significantly (p<0,05–0,01). It was found that the biggest changes occurred in the indices 
of the endurance test of the abdominal muscles and flexibility: from the rating “unsatisfactory” to “excellent”. It was found 
that the personal assessment of the quality of life satisfaction with EG was significantly (p<0,05–0,01) different from CG. The 
former improved their attitude, self-control, self-esteem, health perception, support of friends and optimism while reducing 
tensions and expressing negative emotions. 

Conclusions: the use of the wellness method of combining different kinds of fitness has a positive effect on the psy-
chophysical state of young women. There is an opportunity to apply the developed methodology to the practice of wellness 
training.
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Introduction

In today's context, the social importance of health in terms 
of health is increasing in Ukraine. The health at this hour re-
veals a civilization that adheres to the socio-economic condi-
tion [3].

Due to the low birth rate, the problem of protection and pres-
ervation of reproductive function, health of the population of 
Ukraine is of particular importance. In recent years, a nega-
tive trend has been seen, which is associated with an increase 
abnormalities in the work of the most important systems of 
the body, a decrease in its resistance, an increase in the num-
ber of chronic diseases of young women [15]. The concept 
of physical culture proposes to maintain the optimum level of 
physical activity in order to maintain health [17; 21]. One of 
the leading tasks of wellness training is to improve the psy-
chophysical condition of young women, which predetermines 
the level of health of the next generation [5; 23]. In this context 
urgent problem is the search for innovative ways to optimize 
physical education of youth.

Scientists [2; 22; 24] believe that fitness is a system of physi-

cal training that aims not only to stay in shape but also includ-
ing intellectual, emotional, social and spiritual components. 
Today, it is this concept that fully shows the social (healthy 
lifestyle), biological (physical activity, physical training and 
physical fitness), psychological (motives, interests) and other 
characteristics of the use of physical education for health pur-
poses.

The analysis of scientific and methodological literature shows 
that with the modern development of the fitness indus-
try young women are given a wide choice of various fitness 
programs [12; 13; 18; 25]. At the same time, there is a small 
amount of books that have planning of the amount, intensity 
and focus of training loads, taking into account the ovarian-
menstrual cycle in wellness fitness trainings. Some books 
are devoted to the study of the influence of health trainings 
on physical efficiency [4; 9; 19], on physical development [7; 
10], on physical fitness [11; 20].

Health and fitness trainings are usually conducted in a group 
method without taking into account the physical, functional 
and biological capabilities of young women, which does not 
allow effective dosing of physical activity. With regard to the 
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psychological criterion, it should be noted that it is practically 
not used to analyze the impact of physical education on health 
of youth, although recommendations are found in some stud-
ies; In addition, the authors conclude that girls' psycho-emo-
tional state is increased without using psychological tests in 
their studies.

To solve these problems, there is a need for an individual ap-
proach to load planning, as well as use not a particular type of 
fitness, but a combination of several types of fitness. In this 
case, the complex application of different types of fitness re-
quires a more sophisticated planning system, where a rational 
combination of exercises of different orientation, taking into 
account the biorhythmics of the female body is possible.

Purpose of the study: to determine the effect of different 
kinds of fitness trainings, based on the ovarian-menstrual cy-
cle on the psychophysical condition of young women.

Material and Methods of the research

The research involved young women aged 21–25 years 
(n=84). The research was conducted on the basis of the sports 
club of Dnipro State Technical University. The main research 
was conducted within 12 months. A survey was conducted 
to determine the individual characteristics of the biological 
cycles of young women. The results showed that the major-
ity of women (67–81%) experience negative changes in body 
pain and depression of the emotional state in the menstrual, 
premenstrual and ovulatory phases of the cycle, which makes 
it impossible to fully engage fitness trainings in these phases. 
In connection with it, the participants of the research were vol-
untarily divided into control (n=36) and experimental (n=48) 
groups on the basis of individual wishes.

The control group (CG) was engaged in basic aerobics, pi-
lates and stretching without taking into account the ovarian-
menstrual cycle (OMC). Trainings were conducted three times 
a week for 65–80 minutes and were medium and high inten-
sity. The structure of the lesson included preparatory, main 
and final parts. The heart rate in the main part ranged from 
90 to 160 beats∙min–1, at the peak of load for 13–15 minutes 
the heart rate ranged from 140 to 160 beats∙min–1. Exercise 
during training has mainly aerobic orientation (35%), strength 
(25%) and dance (20%), stretching and figure correction ex-

ercises were used.

In the experimental group (EG), girls attended different types 
of fitness trainings according to the OMC phases. Classes 
were also conducted three times a week. In the post-men-
strual and post-ovulatory phases they were engaged in basic 
aerobics (joined the control group), in the ovulatory one – they 
do pilates training. The duration of pilates training was 55–65 
minutes, the training was conducted in the medium intensity. 
The heart rate in the main part of the class ranged from 90 to 
130 beats∙min–1. Training is mainly corrective (45%), strength 
exercises (25%), stretching (25%), and aerobic exercises 
(5%) were proportionally used to restore muscle balance; the 
training ended with auto-training and muscle relaxation (5%). 
In the menstrual phase of the biological cycle, girls engaged 
in stretching. The duration of the training was 45–50 minutes, 
the training was low intensity. The heart rate in the main part of 
the session ranged from 90 to 120 beats∙min–1. The main fo-
cus of training is the development of flexibility (50%). Strength 
exercises (20%) performed in static and dynamic muscle 
contraction. A significant amount of training time (15%) was 
given to auto-training to get rid of negative psycho-emotional 
manifestations in the unfavorable phases of the cycle. Dur-
ing the pedagogical experiment, the operative control of girls’ 
psychophysical condition was performed. If necessary, an in-
dividual correction of the training program was carried out.

To determine the functional state of the cardiovascular sys-
tem, the following parameters were examined: heart rate 
(heart rate, beats∙min–1) was determined by palpation on the 
carotid or radial artery at rest; blood pressure was determined 
with a medical tonometer; recovery time after 20 squats in 
30 s [1].

The following tests were used to examine the level of fitness: 
“4x9 m shuttle running”, sec; “Long jump”, cm; “Lifting the 
torso into the saddle” in one minute, the number of times; 
“Leaning forward from sitting position”, cm [14].

To determine the level of the psychological sphere, the meth-
od of N. E. Vodopianova “Assessment of satisfaction with 
quality of life” [8] was used to characterize satisfaction with 
current activities, well-being and mental health of a person. 
Testing was performed at the beginning and end of the ex-
periment.

Table 1
Functional indicators of control and experimental groups before and after the experiment

Indicators
CG, n=36
EG, n=48

Before the experiment
Х±m

Assess
After the experiment

Х±m
Assess Р

Heart rate at rest, 
beat∙min–1

CG 80,01±2,22 satisf. 76,03±1,25 satisf. >0,05
EG 77,25±1,24 satisf. 69,98±1,19 satisf. <0,01

Р >0,05 <0,01 –

BP syst, 
mm Hg

CG 115,06±3,08 optim. 114,19±1,82 optim. >0,05

EG 117,29±3,12 optim. 115,08±3,15 optim. <0,05

Р >0,05 <0,05 –

BP diast.,
mm Hg

CG 72,30±0,86 optim. 71,10±0,72 optim. >0,05

EG 75,30±1,22 optim. 74,15±1,33 optim. <0,05

Р >0,05 <0,05 –

Recovery time after 20 
squats in 30 s, s

CG 129,23±4,23
Below the 
average

112,63±4,50
Below the 
average

>0,05

EG 125,22±3,76
Below the 
average

89,93±2,24
Below the 
average

<0,01

Р >0,05 <0,01 –
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Results of the research

A research of the functional status of young women at the be-
ginning of the pedagogical experiment showed that no sig-
nificant changes were found between the control and experi-
mental groups (p>0,05).

In the tabl. 1 presents changes in both groups. Comparative 

Table 2
Indicators of physical fitness of the control and experimental groups before and after the experiment

Test exercise
CG, n=36
EG, n=48

Before the experiment
Х±m

Assess After the experiment
Х±m

Assess
Р

Shuttle running 4х9 m, s

CG 11,75±0,13 poor 11,36±0,08 unsatisf. >0,05

EG 11,71±0,14 poor 11,18±0,06 satisf. <0,01

Р >0,05 <0,05 –

Long jump, cm
CG 159,75±2,63 poor 169,51±2,87 unsatisf. >0,05

EG 162,74±2,62 poor 179,12±3,15 satisf. <0,05
Р >0,05 <0,01 –

Lifting the torso into the 
saddle from the supine 
position, the number of 

times

CG 26,05±2,22 unsatisf. 37,24±1,88 satisf. >0,05

EG 27,55±1,85 unsatisf. 46,15±2,20 excellent <0,05

Р >0,05 <0,001 –

Lean forward from sitting 
position, cm

CG 12,05±1,14 unsatisf. 16,52±0,63 good >0,05

EG 12,45±1,05 unsatisf. 19,65±0,90 excellent <0,01
Р >0,05 <0,01 –

analysis of the functional status of young women in the control 
and experimental groups showed that, according to generally 
accepted norms for this age, during the experiment period, 
significant changes (p<0,05–0,01) occurred in the following 
parameters: systolic blood pressure, diastolic blood pressure 
mm Hg; Heart rate at rest, beats·min–1; recovery time after 
20 squats in 30 s. In CG, there were slight changes in all in-
dicators (p>0,05). The greatest impact of the use of various 

Table 3
Indicators of the “Assessment of satisfaction with quality of life” level of the control and experimental groups 

before and after the experiment

Indicators
CG, n=36
EG, n=48

Before the experiment
Х±m

After the experiment
Х±m

Р

Work, career

CG 22,02±1,19 25,80±1,50 >0,05
EG 22,40±1,17 29,31±1,44 <0,05

Р >0,05 <0,01 –

Personal achievements and aspirations

CG 23,45±1,28 26,72±1,36 >0,05

EG 22,48±1,17 30,12±1,72 <0,01

Р >0,05 <0,01 –

Health

CG 21,35±1,26 29,45, ±1,74 <0,05

EG 21,11±0,99 35,65±0,75 <0,01

Р <0,05 <0,001 –

Communication with friends (family)

CG 28,20±1,73 32,05±0,88 >0,05

EG 28,32±1,49 35,75±0,73 <0,01

Р >0,05 <0,01 –

Support

CG 27,09±1,29 29,05±0,84 >0,05

EG 26,55±1,37 31,45±1,12 <0,01

Р >0,05 <0,01 –

Optimism

CG 24,04±1,32 29,45±0,95 <0,05

EG 25,25±1,53 34,15±1,05 <0,01

Р <0,05 <0,001 –

Tension

CG 24,90±1,40 28,55±1,21 >0,05

EG 26,05±1,56 34,71±1,03 <0,05

Р >0,05 <0,01 –

Self-control

CG 21,32±1,37 25,07±1,30 >0,05

EG 22,45±1,58 28,51±1,46 <0,01

Р >0,05 <0,01 –

Negative emotions

CG 23,52±1,43 26,29±1,22 >0,05

EG 24,91±1,33 28,57±1,26 >0,05

Р >0,05 >0,05 –

Quality of Life Index
CG 23,97±1,28 28,03±1,39 >0,05

EG 24,43±1,54 31,94±1,48 <0,05
Р >0,05 <0,01 –
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fitness tools had on resting heart rate, beats·min–1: from a 
rating of “fair” to “good”; recovery time after 20 squats in 30 
s., from: ‘below average’ to ‘above average’.

Analysis of the physical fitness of young women showed that 
no significant changes were found between the control and 
experimental groups at the beginning of the pedagogical ex-
periment (p>0,05).

In the tabl. 2 presents the changes in physical fitness of both 
groups. During the research, significant changes (p<0,05–
0,01) of the following indicators occurred in the experimental 
group: “shuttle running 4x9 m”, s; "Long jump", cm; "Lifting 
the torso into the saddle" in one minute, the number of times; 
"Leaning forward from a sitting position", cm. Analysis of the 
results of the control group showed that they also improved 
but not enough (p>0,05). After summarizing, it is found that 
the largest changes occurred in the test of the strength of the 
abdominal muscles and flexibility, from the rating "unsatisfac-
tory" to the "excellent".

An analysis of the indicators of the level of "Assessment of 
satisfaction with quality of life" revealed that no significant 
changes were found between the control and experimental 
groups at the beginning of the experiment (p>0,05).

In the table 3 presents changes in the level of "Assessment 
of satisfaction with quality of life" of women in the control 
and experimental groups. According to the table, during the 
pedagogical experiment there were positive changes in both 
groups. However, it should be noted that the control group 
experienced non-significant changes (p>0,05), with the ex-
ception of the Health and Optimistic scales (p<0,05). In the 
experimental group, all the indicators that were studied sig-
nificantly changed (p<0,05–0,01), except for the indicator 
“Negative emotions” (p>0,05): improved attitude to their ac-
tivity, self-control, self-esteem, perception of health, support 
from friends, optimism while reducing tension and the degree 
of negative emotions. As a result of the study, it was found 

that personal assessment of satisfaction with quality of life 
with EG girls was significantly (p<0,05) different from CG girls 
(p>0,05).

Therefore, the developed method of combining different 
types of fitness with taking into account the ovarian-menstru-
al cycle is an effective means of improving the indicators of 
physical performance, physical fitness and mental health of 
young women.

Conclusions / Discussion

The results of the research made it possible to confirm and 
supplement known scientific developments, as well as to ob-
tain new data in the aspect of the problem under study. The 
research confirms scientific data [4; 12; 19; 20] that trainings 
enhances fitness and efficiency, supplemented and expand-
ed data [10] on the individual and psychological capabilities 
of young women in health fitness trainings.

Summarizing the results of the research, we can state that 
the study has further developed scientific data on the need to 
take into account the biological cyclic functions of the female 
body when planning physical activities, selection of exercises 
of different orientation in the physical and health education [6; 
16].

The use of the author's method of combining different kinds 
of fitness trainings (basic aerobics, pilates and stretching), 
which is based on the selection of optimal parameters of 
physical activity in different phases of OMC, helps to improve 
the psychophysical condition of young women. The results of 
the research complement the theory and methods of physical 
education with new ideas about the possibility of moderniza-
tion of physical and health education.

The prospects for further research are defined by indica-
tors of the level of anxiety of young women engaged in health 
fitness in different phases of the ovarian-menstrual cycle.
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Purpose: to establish the features and areas of activity for the development of physical culture and sports in the territory of 
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Introduction

Studying and analyzing the surviving rare publications allows 
us to highlight the features of the development and formation 
of physical culture and sports in different regions of Ukraine at 
a time when it was a part of the Russian Empire. The research 
results enrich the historical heritage of the region, the study of 
which is a prerequisite for the development of Ukrainian soci-
ety, its national identity and self-identification in the context of 
integration into the European Union.

The work of many scientists is devoted to the study of the de-
velopment of sports movement in different regions of Ukraine 
in the late XIX and early XX centuries.

The monograph by A. Waceba (1997) established that the first 
Ukrainian sports societies appeared in Galicia at the begin-
ning of the XX century. A characteristic sign of their develop-
ment was that most of them worked within the framework of 
purely national structures. Other sports clubs have joined the 
official structures of Polish sports. Among the most common 
sports of the time – football, athletics, gymnastics, skiing, 
boxing, sports.

The legal foundations of physical culture and sports, and 
in particular, sports organizations of the late XIX – early XX 
centuries, were considered in the works of L. Vostroknutov 
(2001), I. Gasyuk (2009). According to information covered 
by L. Vostroknutov (2001), one can come to the following con-
clusions – the spread of sports and the creation of societies 

were facilitated by: a high percentage of the urban population 
in Ukraine; the availability of educational institutions (universi-
ties, gymnasiums, schools); active position of the advanced 
public – the organizers were representatives of the intelligen-
tsia, the growth of the international sports movement and its 
influence.

The monograph of M. Oleinik and Yu. Grot (2002) is devoted 
to the study of the development of individual sports, the cre-
ation of sports societies in the Kharkov region, starting in the 
second half of the XIX century.

In the scientific work of A. Lyakh-Porodka (2009), the forma-
tion of the Sokolsky movement on the territory of Ukrainian 
lands that were part of the Russian Empire at the beginning of 
the XX century is disclosed.

The publication by A. Bondar (2012) highlights that the cre-
ation of sports societies, clubs, and circles in Slobozhan-
shchina at the indicated time contributed to the emergence 
of a number of popular sports in the present – gymnastics, 
weightlifting, wrestling, boxing, football, cycling.

T. Ustinova (2012) investigated the development of the gym-
nastic movement in the context of physical education in Eu-
rope (the second half of the XIX century – the 30s of the XX 
century). It is established that the development of the gym-
nastic movement is determined by the main directions of 
physical education – gymnastics, sports and games, and 
military-physical.
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The peculiarities of the origin and formation of the physical 
culture and sports movement in the Ekaterinoslav region (now 
Dnepropetrovsk) in the pre-revolutionary period (late XIX cen-
tury – 1917) are studied. The work of the authors I. Baldzhi, 
G. Salenko (2016) is devoted. Among the first sports organi-
zations, the Yekaterinoslav Society of Cyclists (1894), Yeka-
terinoslavsky (1897) and Kamenskaya (1898) Yacht Clubs 
were created.

The scientific work of G. Griban (2018) is devoted to the his-
tory of the activities of sports societies in the Zhytomyr region 
in 1893–1922. According to the established data, educational 
institutions made a great contribution to the development of 
physical culture in the Zhytomyr region. One of the first sports 
societies was opened Zhytomyr society of amateur cyclists 
(1893).

So, the question of the development of the sports movement 
and the creation of sports societies at the end of the 19th 
century in Ukraine is of interest to scientists in order to dis-
seminate little-known historical facts. The activities of the 1st 
gymnastic society need to be clarified regarding the year of 
its creation and the founders; they require a comprehensive 
study of the features of its functioning as one of the leading 
sports centers of that time.

Purpose of the study: to establish the features and areas 
of activity for the development of physical culture and sports 
in the territory of the Kharkov province of the 1st gymnastic 
society.

Material and Methods of the research

The research material was preserved rare editions – “reports 
on the activities of the Kharkiv Gymnastic Society for 1895, 
1896, 1900, 1909”. Research methods: analysis and synthe-
sis of scientific literature data, problem-search, historical-
systemic and logical methods.

Results of the research

At the end of the 19th century, sport began to develop rapidly 
in many countries, which was facilitated by certain conditions. 
The sports movement takes shape organizationally – the in-
ternational federations of gymnastics (1881), rugby (1886), 
rowing (1892) and the international skating union (1892) were 
created. Gradually, certain sports are gaining popularity in the 
Russian Empire, which included the Kharkov province.

As S. Fily [13] notes, the gymnastic movement in the country 
in the second half of the 19th century develops along the lines 
of Western states, that is, mainly for wealthy and close citi-
zens. The main sign is that sport is spreading in large cities. As 
a rule, sports clubs (most often as honorary ones) were led by 
powerful bankers, factory owners, and the like.

Contributed to the formation and development of sports in 
many cases, foreign experts, namely representatives of Ger-
many, the Czech Republic and other European countries. This 
is due to the lack of special institutions in the country for the 
training of specialists of the corresponding profile. Education-
al institutions and sports societies became the basis for the 
development of physical culture and sports in those days.

The Kharkov Society of Amateur Cyclists (1887), the Kharkov 
1st Gymnastic Society (1894), the Kharkov Gymnastic Soci-
ety Sokol (1907) and others were among the first to operate in 
the Kharkov region.

On November 17, 1893, the Ministry of the Interior of the Rus-
sian Empire approved the Charter of the Gymnastics Society 
at number 514, which was founded in 1894 with the goal of 
promoting “... the goals of the physical development of our 
youth and maintaining health among the population of Khark-
ov” [9].

The calendar year began on February 1. Annual activity re-
ports were submitted to the Governor, under whose supervi-
sion it was, and to the Medical Department.

From the history of the creation of the gymnastic society 
“Many of you remember very well how our Society was born. 
Having originally appeared, according to the thought of five 
people, in a private house, on one of the remote udits of 
Kharkov, where few admirers and connoisseurs of physical 
development visited, it existed for only one year, as it became 
immediately obvious that the framework in which business ini-
tiators thought to conclude their task and activities, they are 
getting close. Following this, recognizing the urgent need to 
develop and strengthen our thoughts on a wider and more 
correct basis, several individuals from the original gymnas-
tics club, among whom G. Gelferikh, Toffer, Meyer, Grozber, 
Goltsgjut’yr, Benjamin, took part, Pilstrem, Cherevkov, Wil-
galm, Kurze and others, decided to establish a Gymnastic So-
ciety in Kharkov, similar to those that already existed abroad 
and in Russia, such as Petersburg, Moscow and Odessa” [9]. 
This fact from the report on the activities of the Company for 
1895 allows us to name its founders and testifies that it was 
created from a circle of gymnastics lovers.

Also, according to M. Oleinik, Yu. Grot [8], involved in the 
organization of the gymnastic society is mentioned Karl Au-
gustovich bashing, who was engaged in successful entrepre-
neurial and charitable activities in the city.

From 1895 to 1901, as noted in the financial report of the cre-
ated organization, it rented a room for classes in the Roman 
Catholic Church on Kokoshkinsky Street No. 4 (modern ad-
dress is Gogol Street, 4) for an annual fee of 600 rubles. Sub-
sequently, the premises of the Real School were rented along 
Staromoskovskoye Street (modern address is Moskovsky 
Prospekt), while the fee was 200 rubles in 1909–1911.

The gymnastics society included: chairman, secretary, ca-
shier, members of the council or board, teachers, doc-
tors, honorary guardian of the society (governor), honorary 
members and full members. Doctor of Medicine Alexander 
Mikhailovich Cherevkov is noted as the Chairman of the Soci-
ety in the surviving reports of 1895-1901, and Pavel Karlovich 
bashing in the report for 1909.

The main teacher, or gymnasium of the Society (in the modern 
sense of the trainer), was Nikolai Fedorovich Wilgalm (a native 
of Kharkov, graduated from the Berlin Gymnastics Society. In 
1913, at the All-Russian take-off of gymnasts for the success-
ful performance of athletes of the Kharkov school district, 
Emperor Nicholas II awarded M. F. Vilgalm the title “Grammar 
School of All Russia”). Its functions included observing gym-
nastic exercises, placing visitors in departments, assigning 
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a sequence of various gymnastic exercises and monitoring 
their exact performance, setting a rest time, avoiding exces-
sive cooling of the body, etc.

Among the teachers who helped M. F. Vilgalm, the names 
were B. Kraevsky (fencing teacher, 1895), Gasselbrring, Gu-
tiar, Rings (heads of departments, 1896), Ms. M. E. Krushel 
(head of women’s gymnastics since 1896 )

The Society included doctors – Dr. A. M. Cherevkov, Yu. G. Pen-
sky, M. E. Krushel, thanks to which visitors were under control 
and could use the necessary advice from them.

As indicated in the extract to the charter of the Company, it 
consisted, in addition to honorary and full members, of visi-
tors. There were certain age restrictions for full members and 
visitors. Full members could be at least 21 years old, and the 
age of visitors should have been 8 years or older. The number 
of full members of the Company, according to reports on its 
activities [9; 10, 11; 14] is gradually growing (Fig. 1). Since 
September 1896, women have been included in the full mem-
bership due to the fact that the society has opened gymnas-
tics courses for women.

 The Gymnastic Society existed on a voluntary basis, as indi-
cated by the following quote: “... free service to all members of 
our Society in such a good intention ...” [9]. The only one who 
received a salary was gymnastics instructor M. F. Wilgalm.

The main sources of income of the Society include the fol-
lowing: contributions of full members, visitors, organization of 
public evenings, donations to the Society.

Gymnastics classes in the Society were organized on a paid 
basis. So, for full members it cost 10 rubles a year and 3 ru-
bles once, subject to a payment for six months. For visitors, 
the payment was 1 ruble per month or 10 rubles per year, sub-
ject to a semi-annual contribution.

The largest donations came from an honorary member of the 
Society, Maximilian Khristianovich Gelferikh. Among those 
who helped the Society financially or with sports equipment, 
the names of G. A. Pilstrem, B. A. Kraevsky, P. A. Noskov, 
N. I. Kudryachevsky, M. S. Navratil, R. K. Meyer, V. I. Pidde.

The expenses of the Society were related to renting a room, 
paying a salary to a teacher and a minister, purchasing and 
repairing sports equipment, holding public evenings, prizes 
for competitions, subscribing to magazines and so on.

The report of the Society for 1909 [14] provides a timetable or 
lesson plan for the various groups included in its composition 
(Table 1). According to the schedule, only full members could 
practice daily (except Saturday and Sunday) at 2:00. For oth-

Fig. 1. Number of full members of the first gymnastic 
society in 1895, 1896, 1900, 1909

Table 1
Lesson plan for groups of the Kharkov 1st Gymnastics Society (1909–1910)

Group Society
Days of the week and time for classes

Monday Thursday Wednesday Thursday Friday

Full members 20:30–22:30 20:30–22:30 20:30–22:30 20:30–22:30 20:30–22:30
Adult visitors of group I 20:30–22:30 20:30–22:30

Adult visitors of group II 20:30–22:30 20:30–22:30

Ladies and damsels 18:30–20:00 18:30–20:00
Children of both sexes 18:30–19:30 18:30–19:30

N
u
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e
r 

o
f p

e
o

p
le

er groups of visitors, two classes of different durations were 
planned per week: adult visitors (men) studied for two hours, 
ladies and girls had one and a half hours, and children of both 
sexes had one hour.

At the same time, there were “Rules for members and visitors 
of the Kharkov Gymnastic Society”, which noted that “... for 
more experienced people, floor exercises do not last more 
than half an hour, after which no one should do more gym-
nastics”.

Certain requirements existed before the sportswear of people 
who were engaged in gymnastics: “... were whenever pos-
sible in uniform gymnastic clean suits, that is, in blue trousers 
and a white sweatshirt. Gymnastic sweatshirt and shoes (or 
shoes) are mandatory, because without them, no one is al-
lowed to exercise” [14].

Along with gymnastics, the Society developed sports such as 
fencing, weightlifting, and wrestling [8].

The forms of organization of classes that were used in the 
Society were quite diverse: gymnastic evenings (training ses-
sions), gymnastic evenings “to test the results of the busy”, 
public and family evenings, children’s games, a tree for chil-
dren, theater performances, country walks, public summer 
competitions, competitions in the Mussouri circus, perfor-
mances with charity, performances at the gymnastic saints, 
competitions for prizes “for gymnastics”, “for athletics”, “for 
wrestling”. The application of such forms of work by the So-
ciety made it possible to carry out wide propaganda work 
among the population of Kharkov to attract physical educa-
tion and sports, including women and children; contribute to 
the development of sports that the Society has cultivated.

Analyzing the performance of visiting the hall, it should be 
noted that the work carried out had a positive impact (Table 
2). Thus, the number of visits by adults over the study period 
is gradually growing, with the exception of 1900. The decrease 
in indicators in 1900 was due to the inconvenient classroom, 
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because the Roman Catholic Church, in which it is rented, re-
duced the area of use for the Society.

Over the 15 years of the existence of the sports organization, 
the indicators of the number of visits to the hall by adult visi-
tors have increased more than 8 times, and the number of 
gymnastic evenings – 1,7 times.

Among the various segments of the population who attended 
the Society’s hall in 1896, the largest number of visits among 
adults was 73% (4,585 times), a member was 17% (1,092 
times) and women were 10% (602 times). In 1900, the Soci-
ety organized children’s games [11]. Accordingly, the number 
of visits to the hall by children amounted to 8% of the total 
number (Figure 2).

The methodological basis for the work of the teaching staff 
was “... two magazines devoted to gymnastics and sports: 
Turner-Zeitung and Atleten-Zeitung”, which were received 
by the society. Various gymnastic exercises were visually 

Table 2
Indices of the visit to the hall, held gymnastic evenings and competitions of the Kharkov 

1st gymnastic society (1894–1896, 1900, 1909)

Indicators
Years

1894 1895 1896 1900 1909

hall visit
(Number of times): 1872 3526 6279 5416

– full members 566 1092 796

– adult visitors 1872 2960 4585 3835 15336

– ladies and damsels 602 330

– children (for children's games) 455

Gymnastic evenings (number) 106 118 158 150 187
Competitions for prizes (number) 1 13

Fig. 2. Ratio of different categories of visitors by the 
number of times visiting the halls of the gymnastic 

society in 1900

full members adult visitors ladies and damsels children

presented in the form of “19 table of figures” [9]. Also at that 
time, translation works on physical education were published, 
bibliographic reviews of books on physical education pub-
lished in Russia were published in magazines [4].

Conclusions / Discussion

As a result of the study, it was established that the Gymnas-
tics Society was founded with a circle of gymnastics enthu-
siasts in 1894 with the participation of the honorary member 
of the Society Maximilian Khristianovich Gelferikh, a well-
known entrepreneur in the city, philanthropist (who made the 
largest amount of donations) and other persons, comple-
ments the data of L. Vostroknutov and clarifies information 
M. Oleinik and Yu. Grot. The scientific search of A. Bondar, 
A. Waceba, G. Griban, A. Lyakh-Porodka, T. Ustinova, S. Fil 
and others from the history of the development of the sports 
movement in different regions of Ukraine at the end of the 
19th and beginning of the 20th centuries was extended. The 
data of I. Baldzhi, G. Salenko on financing the first sports or-
ganizations was confirmed. The results of previous scientific 
studies on the functioning of societies were expanded in the 
following areas: organizational structure and composition, 
functions of a teacher (trainer), attracting women and chil-
dren to physical education, sources of income and expense 
items, timetable and forms of organization of classes, activi-
ties for the development of physical education and individual 
sports (gymnastics, fencing, wrestling, weightlifting) in the 
territory of the Kharkov province of the 1st gymnastic soci-
ety.

Prospects for further research are related to the general-
ization of reports on the activities of societies in other sports, 
which were founded since then in the Kharkov province.
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Gender identification of athletes of different 
qualifications regarding classification groups of sports

Olena tarasevich 
Oleg Kamaev
Darіa Okun

Purpose: identify (determine) gender types of athletes of different qualifications depending on the classification groups of 
sports. 

Material & Methods: the study involved 859 students from 17 to 28 years old, who study at the Kharkiv State academy of 
Physical Culture, the National University of Physical Education and Sports of Ukraine and the Sumy State Pedagogical Univer-
sity named after a. S. Makarenko, specializing in Olympic and non-Olympic sports and with various sports qualifications. Of 
these, 428 male athletes and 431 female athletes. Such research methods were used as: analysis and generalization of liter-
ary sources and Internet resources on the investigated problem; questioning; conversation; psychological methods: S. Bem’s 
technique “Masculinity / femininity”; methods of mathematical statistics. 

Results: the percentage correlation of masculine, feminine and androgynous types of personality was revealed among 859 
male and female athletes studied, who specialize in sports games and martial arts, in cyclic, speed-strength and complex 
coordination sports. With a masculine personality type, 238 young men were identified, which is 55% of the total number of 
athletes and 238 girls (56% of their total number). athletes of the androgynous type identified 193 people (45%), and ath-
letes – 190 (44%). Feminine-type personalities were not found among either boys or girls. The percentage ratio of masculine 
and androgynous male and female athletes in different classification groups of sports and sports disciplines relative to their 
biological gender and sports qualification is also determined. 

Conclusions: regarding such a concept as “gender”, men and women belong to one of three sociocultural sexes: masculine, 
feminine, and androgenic. The idea of masculinity and femininity is associated not with the biological sex of a person, but with 
the type of culture to which he belongs. Sport, as an institute of socialization, actively contributes to the formation of gender 
qualities of an individual. as a result of the study, it was proved that the ratio of gender types in both men and women varies 
depending on the type of sports activity that they are engaged in. High qualification of athletes and athletes contributes to the 
formation of masculinity in them.
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Introduction

Under the concept of "gender", which was introduced into sci-
ence by the American psychoanalyst Robert Stoller in 1958, 
we understand the social gender that determines the behav-
ior of a person in society and how this behavior is perceived 
[7; 8; 14]. G. Stoller’s proposal on breeding the biological 
and cultural component in the study of gender-related issues 
gave impetus to the formation of a special direction in modern 
humanitarian knowledge – gender studies, which began to be 
actively carried out from the 60–70s of the XX century.

The concept of masculinity and femininity is manifested by 
normative ideas and attitudes, which should be, and there-
fore what men and women should do in this society at present. 
Masculinity and femininity are social, not biological, catego-
ries. They define our gender identity and are directly related 
to our perceptions of ourselves and others. Gender identity is 
the recognition of one’s belonging to a certain gender and the 
willingness to abide by relevant social gender norms [9; 10].  

Representations of masculinity and femininity are associated 
not only with the biological sex of a person, but also with the 
socio-psychological article of the individual. Understanding 
the similarities and differences between the biological and 

socio-psychological sex helps a person to determine his life, 
in professional activity, including in sports activities [1; 2].

The problem of the formation of masculinity or femininity 
causes a lot of controversy and divergence of views, in par-
ticular, on the question of whether these components of the 
personality are innate or those that were acquired during the 
development of personality.   

Gender differences were addressed by authors such as 
E. E. Maccoby, C. N. Jacklin (1974), S. L. Bem (1979; 1983; 
1993; 2004), K. Deaux, B. Major (1987), D. A. Gentile (1993), 
R. K. Under, M. Crawford (1993), A. Feingoid (1994), J. Homs-
by (1995), I. S. Kletsina (1998; 2003; 2009), S. Berne (2001), 
N. G. Tsykunov (2003), and. I. Taran (2004), T. V. Bendas 
(2006), E. P. Ilyin (2003; 2010), A. Weininger (2012), D. B. Ver-
shinin (2017), A. V. Voronova (2014, 2015, 2018), N. A. Sko-
morokhova (2018) and others. But most of their work dealt 
with gender psychology.

The activity that this or that individual is engaged in, his char-
acter, cannot but affect the change in the structure of the 
personality. Sport is one of the highly specific areas of human 
activity, and, as an institution of socialization, actively contrib-
utes to the formation of gender personality traits [11; 12].



48

SLOBOZHANSKYI HERALD OF SCIENCE AND SPORT 

Each person, despite the biological sex, has a combination 
of both courage and femininity. The combination of these 
components forms a series of transitional forms with a pre-
dominance of either masculinity or femininity. In a fairly large 
number of cases, the equal contribution of both undertakings 
to the general essence of a person is observed. The combi-
nation of masculine and feminine signs of behavior, that is, a 
phenomenon in which a person shows both male and female 
qualities, forms the androgynous type of personality. Mascu-
linity, femininity and androgyny are not biological, but social 
categories that reflect stereotypical ideas about personal 
characteristics, appearance, behavior, interests, interper-
sonal relationships of men and women and their professional 
occupations [3; 8].

Gender roles are always associated with the specifics of the 
regulatory system, which is recognized in a particular socio-
cultural environment, which the person assimilates and proj-
ects on his behavior [4; 6]. But how deep, pivotal or not these 
personality changes, the difference in this issue between men 
and women, encourages them to engage in certain types of 
sports activities, how and to what extent does this affect the 
change in personality structure? These issues, as well as the 
relationship between biological and socio-psychological sex, 
have been particularly acute in recent years in connection with 
the spread of sports and sports disciplines that women began 
to engage in. Currently, girls compete in those sports that un-
til recently were traditionally considered men’s. In them, ath-
letes exhibit behavioral features atypical within society, and 
often from a biological point of view [5; 15].

Currently, the majority of scientific studies of such au-
thors as N. G. Tsykunov (2003), A. L. Vorozhbitova (2007), 
T. V. Artamonova; T. A. Shevchenko (2009), Sh. K. Shakhov, 
A. S. Damadaev (2011), T. Yu. Maskaev, G. M. Germanov 
(2014), D. I. Dzhurmiy (2015), K. A. Bugaevsky (2016; 2017; 
2018) and others are aimed at the formation of gender types 
of athletes in various sports. But the question is, what kinds 
of sports are more conducive to the formation of certain gen-
der characteristics have not been studied enough. In this re-
gard, this work is devoted to determining the characteristics 
of the formation of gender types of athletes, depending on 
their sports qualifications and classification groups of sports, 
acquires timeliness and relevance.

Purpose of the study: to determine the gender types of 
athletes of various qualifications, taking into account gender 
and depending on the classification groups of sports.

Material and Methods of the research

Research Methods. Such research methods were used as: 
analysis and generalization of literary sources and Internet 
resources on the studied problem; questioning; poll; psycho-
logical methods: S. Böhm’s technique “Masculinity / feminin-
ity”, which diagnoses the psychological gender and reveals 
the degree of androgyny, masculinity and femininity of a per-
son [16]; methods of mathematical statistics. 

Study material. The study involved 859 students from the age 
of 17–28 who study at the Kharkov State Academy of Physi-
cal Culture, the National University of Physical Education and 
Sports of Ukraine and the Sumy State Pedagogical University 
named after A. S. Makarenko, involved in Olympic and non-
Olympic sports and have various sports qualifications (from 

mass athletes to those with the title of Honored Master of 
Sport). Of these, 428 athletes and 431 athletes specializing 
in sports and disciplines such as judo, sambo, boxing, kick-
boxing, karate, taekwondo, freestyle wrestling, Greco-Roman 
wrestling, mixed martial arts, Thai boxing, hand-to-hand fight-
ing, capoeira, grappling, athletics, skiing, swimming, short 
track, rowing, orienteering, cycling, sports tourism, triathlon, 
biathlon, horse riding, sailing, parachuting, rowing slalom, fit-
ness, modern dance, figure skating, jumping into the water, 
sync swimming, rhythmic gymnastics, aesthetic gymnastics, 
sports gymnastics, workout, tumbling, acrobatics, acrobatic 
rock and roll, aerobics, cheerleading, ballroom dancing, ar-
chery, motorsport, motor sports, mountaineering, volleyball, 
badminton, tennis, hockey, water polo, handball, basketball, 
table tennis, baseball, bowling, petanque, chess, football, 
rugby, weightlifting, powerlifting, weight-lifting, arm sport, 
bodybuilding.

The types of sports and sports disciplines that the subjects 
are engaged in were divided into groups relative to the most 
common classification, reflecting the specifics of movements, 
as well as the structure of competitive and training activities 
(according to V. N. Platonov).

Results of the research

In various sports, different requirements are made to the 
personality of athletes. In some forms, they are required to 
manifest a higher level of aggressiveness, courage, determi-
nation, assertiveness, strength; secondly, increased artistry, 
sensuality, expressiveness, emotionality, grace; thirdly, the 
manifestations of logical thinking, the ability to quickly navi-
gate and make decisions in non-standard situations, good 
memory, etc. Thus, this or that type of sports activity affects 
the formation of the gender type of athletes [13]. 

During the study, the percentage of masculine, feminine and 
androgynous types of personality was found in all athletes and 
female athletes, both qualified and discharged. With a mascu-
line personality type, 238 athletes were identified, account-
ing for 55% of their total number, and with androgynous – 193 
people, respectively – 45%. Young men who have a feminine 
personality type were not identified during the study.

We observe a similar situation in girls. Athletes of the feminine 
type of personality were not found. In total, 428 athletes took 
part in the study, 238 of which were masculine-type girls, that 
is 56%, and 190 androgynous – this is 44%.

We see that in relation to the total number of people studied, 
the percentage of boys and girls involved in various sports is 
almost identical.

The absence of male athletes and female athletes with a 
feminine gender status indicates that sports activity imposes 
certain requirements on a person’s personality and affects 
people involved in sports in a certain way.

We see that in relation to the total number of people studied, 
the percentage of boys and girls involved in various sports is 
almost identical.

The absence of male athletes and female athletes with a 
feminine gender status indicates that sports activity imposes 
certain requirements on a person’s personality and affects 
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people involved in sports in a certain way.

For androgyny, a combination of the characteristics of mas-
culinity and femininity is inherent, that is, the merging into a 
single whole of the dominant male principle and the emo-
tionally expressive female principle. (T. V. Artamonova, 
T. A. Shevchenko).

Concerning the classification groups of sports and gender, 
the sociocultural gender of the studied and the percentage 
of representatives of various gender personality types among 
male athletes and female athletes specializing in complex co-
ordination, speed-strength, cyclic sports, sports games and 
martial arts were found. Young men and women who are en-
gaged in all-around and combined sports are not enough to 
conduct an analysis (6 male athletes and 8 female athletes). 
Therefore, this group was not considered in our study.

In speed-strength sports, athletes with androgynous person-
ality type during the study revealed more than athletes with 
the same type (45% of boys and 27% of girls). And masculine 
type athletes are fewer than athletes of this type (55% of boys 
and 73% of girls).

However, among male athletes and female athletes involved in 
weightlifting, powerlifting, weight lifting, arm wrestling, body-
building, masculine-type boys and girls predominate, but the 
difference between masculine and androgynous athletes is 
not significant, and this difference is quite large among ath-
letes.

If we compare male athletes and female athletes in cyclic 
sports with respect to belonging to a particular sociocultural 
gender, then among girls there are more masculine persons 
(54%), and among boys – androgynous (52%). 

In complex coordination sports, 45% of boys are masculine, 
and 55% are androgynous. In women, this indicator: 53% – 
masculine athletes and 47% – androgynous. Thus, in boys, 
faces of the androgynous type predominate, and in girls, the 
masculine type.

In sports games, the advantages of both masculine male ath-
letes and masculine female athletes over androgynous were 
found (in boys, the ratio of 60% is masculine and 40% is an-
drogynous, in girls – 59% – masculine and 41% – androgy-
nous). 

When comparing boys and girls with respect to their gender 
type, we see that masculine type athletes are not much more 
than female athletes of the same type (60% male and 59% 
female), and among respondents with an androgenic type 
there is a slight advantage on the part of female athletes (41% 
are girls and 40% are boys). Thus, we can conclude that as a 

result of research in sports games, almost the same number 
of athletes and female athletes of the masculine and androgy-
nous sexes were found.

In martial arts there is a picture similar to sports games. Both 
male athletes and female athletes found a greater number of 
masculine-type individuals (56% – girls and 58% – boys).

As for the comparison of the ratio of masculine wrestlers and 
athletes involved in judo, sambo, karate, taekwondo, freestyle 
wrestling, boxing, etc., a greater number of masculine young 
men were found (58%) than girls (56%). But there are more 
athletes with an androgynous personality type (42%) than 
athletes (44%). But this advantage is negligible for both mas-
culine and androgynous personality types. 

There is a predominance of masculine girls in all classifica-
tion groups of sports. Among young men, a greater number of 
masculine athletes were found in martial arts, sports games 
and speed-strength sports.

At the next stage of the study, the percentage ratio of gender 
personality types among male athletes and female athletes 
specializing in sports was identified, belong to different clas-
sification groups regarding their sports qualifications.

All subjects with respect to their biological gender were di-
vided into two groups. The first group is qualified athletes and 
sportswomen. These include those who have the title of HMS, 
MSIG, MS and CMS. The second group is ranked athletes (1 
and 2 sports categories).

When comparing all the studied boys and girls with respect 
to their gender type and their qualifications, they found that 
highly skilled masculine male athletes are more than highly 
skilled masculine female athletes. Among highly skilled an-
drogenic people, more male athletes than female athletes 
were identified.

Among ranked athletes there are more boys of masculine type 
than masculine girls. Among androgynous individuals with 1 
and 2 sports categories there is a slight advantage in favor of 
female athletes (Table).

When comparing male athletes and female athletes with high 
athletic achievements with respect to their gender, it was 
found that among qualified athletes and sportswomen there 
are more masculine types, and among athletes and sports-
women with sports categories, we observe the ratio of mas-
culine and androgynous men 48:52%, and girls – athletes of 
the androgynous type more than with masculine.

From the foregoing, we can conclude that the high qualifica-
tion of athletes and athletes contributes to the formation of 

Ratio of highly qualified male athletes and female athletes to those with mass categories, relative to the gen-
der type of person, %

Gender personality 
type

Biological sex

Boys (n=431) Girls (n=428)

Highly skilled Ranked athletes Highly skilled Ranked athletes

masculine 58 48 63 37

androgenic 42 52 45 55

feminine 0 0 0 0
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masculinity in them. In order to achieve high sports results, 
you need to train a lot and fruitfully, set goals and achieve 
them, be mentally and physically ready for heavy loads, be 
able to mobilize all the reserves of your body at the right time, 
and much more. To realize all this, you need to have a set of 
qualities that are characterized as masculine in society.

When detecting and comparing the percentage of gender 
types of athletes and athletes relative to their sports qualifica-
tions in various classification groups of sports, it was found 
that the largest number of qualified masculine female ath-
letes (90%) and qualified masculine male athletes (71%) are 
in martial arts. Highly skilled androgynous girls are in complex 
coordination sports (63%), and androgynous boys are in mar-
tial arts (60%) and cyclic sports (59%).

Among female athletes, female masculine girls are more 
involved in high-speed strenght sports (50%), and mascu-
line athletes of low sports qualifications are in sports games 
(74%). Androgynous girls with 1 and 2 sports categories in 
cyclic sports (68%), and boys of this gender type – in sports 
games (69%) and speed and power sports (67%).

Conclusions / Discussion

Regarding such a concept as “gender”, men and women be-
long to one of three sociocultural articles: masculine, femi-
nine, and androgenic. The ideas of masculinity and feminin-
ity are not associated with the biological sex of a person, but 
rather with the type of culture to which it belongs.

Sport, as an institution of socialization, actively contributes 
to the formation of gender personality traits. As a result of 
the study, it was proved that the ratio of gender personality 
types in both men and women varies depending on the type 

of sports activity that they engage in.

As a result of the study, among 859 athletes and sportswom-
en, no persons having a feminine personality type were found. 
This indicates that sports activity makes certain demands on 
the person’s personality and transforms it. It was revealed 
that the percentage ratio of masculine boys (55%) and girls 
(56%) and androgynous boys (45%) and girls (44%) involved 
in various sports is almost the same.

High qualification of athletes and athletes contributes to the 
formation of masculinity in them. This can be explained by the 
fact that in the muscles during exercise there is a metabolism 
of androgens – male sex hormones. In athletes, muscle tissue 
is well developed and therefore masculinization of both men 
and women involved in sports. 

When detecting and comparing the percentage of gender 
types of athletes and athletes relative to their sports qualifica-
tions in various classification groups of sports, it was found 
that the largest number of qualified masculine female athletes 
and male athletes are in martial arts (90% and 71%, respec-
tively). Skilled androgynous girls are in complex coordination 
sports (63%), and boys are in martial arts (60%) and cyclic 
sports (59%).

Prospect of further research in this direction. On this 
topic, further research is planned to be carried out in the di-
rection of determining personality indicators (according to the 
Kettell questionnaire) among female athletes and male ath-
letes specializing in various sports regarding their biological 
sex, gender type and sports qualifications, as well as to clarify 
the similarities and differences in gender stereotypes and at-
titudes , motives and goals of sports.
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Introduction

It is important for the patient to understand the characteris-
tics of his disease, the available options for its treatment and 
control. In the case of a chronic disease requiring constant 
treatment and rehabilitation, significant efforts, and constant 
measures to prevent deterioration, such knowledge is vital. 
The implementation of an integrated approach to pulmonary 
rehabilitation of patients with chronic obstructive pulmonary 
disease (COPD) provides for the implementation of the edu-
cational component; it is within its framework that the patient 
is helped to form and develop skills that are the basis for ef-
fective self-management [36].

The first publication, which was published in 1986, was close 
to self-management issues and focused on self-monitoring 
and stress management in patients with chronic diseases, in 
particular, with COPD [1]. Today, the attention of scientists 
and specialists in pulmonary rehabilitation is much more often 
focused on the problems of self-management of patients, as-
sessment of its advantages and effectiveness, in particular, in 
combination with other components of pulmonary rehabilita-
tion programs.

Intervention for the implementation of self-management for 
people with COPD has a certain structure, is personalized, 

and often multi-component. They aim to motivate, attract and 
support patients in the process of adapting behavior and de-
veloping skills to manage the disease better [14].

The self-management concept contains self-control, man-
agement of symptoms, emotional, psychosocial, and func-
tional consequences of the disease, provides for cooperation 
with family, society, and medical workers [32].

The self-management strategy, which has separated from the 
educational component, is more comprehensive today, cov-
ers a wide range of tasks, aims to increase the level of self-
efficacy and disease control, relying on a high level of patient 
knowledge, well-formed skills, well-established cooperation 
with health professionals [35].

Approaches aimed at developing self-management are pri-
marily based on providing patients with the necessary infor-
mation, as well as formulating an individual goal and strategy, 
focusing on supporting motivation, achievements and a high 
level of mental health [8].

In Ukraine, the education of patients with COPD and inform-
ing them about the disease, changing the way necessary daily 
actions are undoubtedly present in the process of treatment 
and rehabilitation. However, such enlightenment is not sys-
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temic; there is no didactic and methodological support. Usu-
ally, the recommendations of leading professional societies 
and clinical guidelines are not taken into account; they do not 
attract specialists of various specialties in a team and inter-
connected work. However, thoughtless copying of the world’s 
leading approaches for the rehabilitation and education of 
patients with COPD in Ukraine is not possible and appropri-
ate. It should take into account the peculiarities of the Ukrai-
nian health care system, material and technical and staffing, 
the willingness of patients to spend additional resources on 
the measures provided during treatment and rehabilitation. 
An essential step in introducing the educational component 
of pulmonary rehabilitation and self-management, in particu-
lar, with the involvement of physical therapy specialists, is the 
analysis of modern approaches, advantages and disadvan-
tages of existing educational programs.

Purpose of the study was to analyze modern approaches, 
advantages and disadvantages of educational programs on 
self-management of people with COPD and establish the role 
of a physical therapy specialist in providing them.

Material and Methods of the research

The search was conducted on the resource of the National 
Center for Biotechnology Information of the USA PubMed 
and in the database of scientific evidence on physical therapy 
PEDro. The database was searched for a number of keywords 
(for PubMed – “COPD”, “Chronic Obstructive Pulmonary Dis-
ease,” “Physical Therapy,” “Physical Therapy,” “Physiother-
apy,” “Self-management,” “Self management,” for PEDro – 
“Chronic Obstructive Pulmonary Disease,” “Self-manage-
ment”) using the Boolean logical operators “AND” and “OR”.

The inclusion criteria for the analysis were as follows:

publication addresses self-management issues in individ-1) 
uals with COPD;

scientific work concerns the meaning, ways of implement-2) 
ing the self-management strategy, its effectiveness and con-
tent as a separate activity, or part of pulmonary rehabilitation 
programs or physical therapy

published during June 2014 – June 2019.3) 

The following exclusion criteria were used:

do not match the selected search period June 2014 – June 1) 
2019;

protocols of incomplete clinical trials, pilot studies, meth-2) 
odological substantiation of future clinical studies;

publications regarding other diseases of the respiratory 3) 
system, or if the patient simultaneously had COPD and an-
other disease / other diseases;

studies are devoted to the use of self-management in 4) 
pharmacotherapy or to control the emotional state;

 there is no access to a full-text article;5) 
language of publication is not English.6) 

Search conducted in June 2019.

Based on the search results, 329 links were received in the 
databases (Fig. 1), in particular, 232 from the PubMed da-
tabase and 97 from the PEDro database. At the screening 
stage, duplication of links (n=19) was detected and articles 
meeting the exclusion criteria (n=249) was removed. At the 

stage of analysis and selection of full-text articles, 47 pub-
lications were additionally withdrawn that met the exclusion 
criteria. Subsequently, the work analyzed the content of 14 
publications that met all the search requirements.

Fig. 1. PRISMA flowchart for selecting publications 
for analysis

Results of the research

According to the analysis of 14 scientific works, 29 education-
al topics were identified related to education on self-manage-
ment issues and in different combinations are recommended 
for study in training programs (Table 1).

The training modules that take into account the goals and 
objectives of the self-management strategy and provide their 
solutions are:

management of symptoms;– 
self-control;– 
management of the consequences of the disease (emotion-– 

al, psychosocial, functional);
cooperation with family, society, and healthcare profession-– 

als.

To implement the proposed training topics attract special-
ists of various specialties. In particular, the most often com-
petent in the implementation of educational programs for 
patients with COPD are a pulmonologist, physical therapist, 
nurse, pharmacist, occupational therapist, and social worker. 
Educational topics, to the presentation of which it was recom-
mended to involve physical therapists, are also indicated in 
the Table 1.

Despite the similarities between the components of patient 
education and self-management education, they have a num-
ber of important differences [7], namely, self-management 
education is based on the patient’s commitment to the pro-
posed curriculum and its active participation; problems, goals 
and objectives are formulated by the patient, not a health 
professional; the information provided and the formation of 
skills is problem-oriented rather than nosological in nature; 
behavioral changes occur due to the patient’s confidence in 
the opportunity to participate in self-management, and not 
only due to an increase in the level of knowledge. In general, 
self-management education aims to encourage the patient to 
control the disease and its consequences [20]. The compo-
nent “patient education” in pulmonary rehabilitation programs 
is not effective enough since it does not change the patient’s 
behavior to a sufficient extent and does not allow the forma-
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Table 1
Content of educational programs on self-management

Module Topics
Scientific work

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Symptom management

Diseases of the lungs and 
treatment of COPD

+ + + +P +P NS + + – – NS – + +

Medicines + + + + +P + – + + + + – + –

Oxygen therapy + + – – – NS – NS – – – – – –

Disease control (in particular, 
symptoms and exacerbations)

+ + ± +P +P + + + – + + – + +

Shortness of breath control +P + ± +P +P + + + + + + – + +

Airway cleansing +P + +
±
P NS NS NS + + – + – NS +

Self-control

Respiratory Function Tests + + – – – NS – – + + – – – –

Economical use of own forces + + – – – NS + + – – + – – –

Nutrition + + + + +P NS + + – – – – – –

Defining your own goal, tasks, 
action plan

– + – + – NS – + – + + + – –

Lifestyle (habits) – – – – +P + + + – + + + – +

Practical skills for using 
inhalers

– – – – – – – – + + – – – –

Limitations and COPD +P + ± – – – – – – – – + NS +

Travels – + – – – – – – – – – – – –

Free time and hobbies – + – – +P – – – – – + – – –

Determination of walking 
speed

– + – – – – – – – – – – – –

Management of the 
consequences of the 
disease (emotional, 

psychosocial, 
functional)

Exercise and activity +P + + +P +P + + + + + + + + +

Stress and anxiety + + – + +P + + + – – + – + +

Cognitive function 
management

– – – + – NS – – – – – – – –

Sleep – – – – +P – NS – – – – – – –

Relaxation – – – – – – – – – – – – – +

Swallowing and COPD + – – – – – – – – – – – – –

Swallowing screening + – – – – – – – – – – – – –

Family life, cooperation 
with society, healthcare 

professionals

Resources provided by society + – – + – + – – – – – – – –

Help for guardians – + – – – – – – – – – – – –

Relations – + – – – – – – – – – – – –

Sexuality and intimacy + + – – +P NS – – – – – – – –

Communication – – – + – NS – – – – – – – –

Influence of partner, family, 
friends and colleagues on 

behavior
– – – – – – – – – – – + + –

Remark: 1 – Blackstock, F. C. [4]; 2 – Chaplin, E. [1; 11]; 3 – Blánquez Moreno, С. et al. [5]; 4 – Cameron-Tucker, H. L. [9]; 5 – Carron, T. 
[10]; 6 – Chen, K. H. et al. [12]; 7 – Lopez-Lopez, L. et al. [23]; 8 – Nyberg, А. et al. [30]; 9 – Bhattacharyya, Р. et al. [3]; 10 – Jolly, К. et al. 
[18]; 11 – Marquis, N. et al. [25]; 12 – Voncken-Brewster, V. [37]; 13 – Jonsdottir, H. [19]; 14 – Howard, C. [16]; P – training topics that are 
supposed to be conducted by a physical therapist, NS – not specified; ± – topic partially disclosed. 

tion of the necessary self-help skills at a high level [31]. Ac-
cording to Sohanpal, R. et al. [34], patient education should 
be considered as part of the self-management education 
component.

Self-management education is aimed at solving two main 
tasks: 1) adjust patient behavior to further support health; 
2) teach patients how to influence and manage diseases.

Changing the patient’s behavior to maintain his health involves 
increasing the level of physical activity, performing physical 

exercises, quitting smoking, and is also aimed at increasing 
the patient’s adherence to drug treatment, mastering the cor-
rect inhalation technique.

The impact and management of diseases includes the follow-
ing:

avoidance of factors worsening the patient’s condition – 
(smoking, dust);

management of dyspnea (taking medication, mastering the – 
breathing technique through compressed lips);

Tymruk-Skoropad, K., Pavlova, Iu. & Sydoryk, N. (2019), “Self-
management strategy in training programs for patients with 
chronic obstructive pulmonary disease”, Slobozhanskyi Herald 
of Science and Sport, Vol. 7 No. 6(74), pp. 52-58, doi: 10.5281/
zenodo.3675383



55

SLOBOZHANSKYI HERALD OF SCIENCE AND SPORT 

the use of methods of economical use of own forces (for – 
example, the choice of pace of walking);

concluding an exacerbation management strategy (an ac-– 
tion plan containing key components to facilitate exacerba-
tion management);

use of stress management techniques (exercises for relax-– 
ation).

Self-management education for people with COPD aims to 
master these skill groups [13]:

prevention, control and management of the consequences – 
of COPD and respiratory symptoms;

control and management of daily activity;– 
overcoming sleep problems;– 
control of exacerbations and their management;– 
management of mental state and overcoming emotional – 

discomfort;
management of social spheres of life;– 
collaboration with healthcare institutions;– 
self-care.– 

The most common options for implementing a self-manage-
ment program for patients with COPD are face-to-face ses-
sions, web resources, and printed materials.

Kruijssen, V. et al. [22] recommends using an online diary to 
effectively implement self-management education, master-
ing self-control skills, and establishing feedback with health 
professionals. Patients with COPD who used such an instru-
ment felt more confident, noted that they better control the 
disease itself; obstacles to the introduction of this technique 
into regular practice is the low level of patient commitment and 
poor Internet skills in this particular category of patients. The 
proposed approaches may have a number of obstacles when 
implemented in Ukraine – it can be difficult to implement due 
to the age-related characteristics of patients with COPD, their 
level of Internet literacy, inability to use mobile and web appli-
cations, problems with access to the Internet. Also, a limited 
number of Ukrainian-language Internet resources dedicated 
to supporting people with COPD, primarily aimed at the pa-
tient, should be considered a problem for the Ukrainian pa-
tient. This limits the use of some training material options.

Conclusions / Discussion

Self-management education provides a number of benefits 
for people with COPD – it improves the functional level and 
overall health status [27], helps reduce hospitalization, helps 
build and further develop skills that help control diseases 
[29].

According to patients with COPD, self-management is a 
complex and variable process, the main components of 
which should be self-regulation and the choice of appropri-
ate health-saving behavior [12]. It is affected by the dura-
tion of the disease and the experience of the disease, mental 
state, and social support. Accordingly, training programs on 
self-management should be developed taking into account 
the characteristics, experience, and condition of the patient. 
Interviewing patients revealed four main, significant topics 
in which patients were interested: relationships with medi-
cal workers, patient awareness, support and access to the 
healthcare system [2].

To date, there is no single assessment of the effectiveness of 

educational programs on self-management. So, the evalua-
tion of such programs revealed their positive impact on such 
areas of self-management as “Constructive attitudes and 
approaches,” “Acquisition of skills and techniques,” “Self-
control and understanding”) [8], and the improvement of the 
quality of life [17; 28], an increase in the level of knowledge 
about diseases [26], a decrease in hospitalization, and the 
frequency of visits to a doctor [33; 38], an increase in time 
to the first exacerbation [17]. In a cohort study, Khan, A. et 
al. [21] patients who had developed a self-management 
plan were more likely to attend a training course or consult 
on physical activity, had a higher level of knowledge of COPD, 
and better adherence to treatment. However, in Harrison, 
S. L. [15], self-management training programs did not affect 
the quality of life, physical performance, or psycho-emotional 
state. Blackstock, F. C. [4] proposed an 8-week program that 
included sixteen classes lasting 45 minutes and consisted of 
physical exercises and training modules on self-management 
issues; this program was not more effective for improving the 
quality of life and the results of the 6-minute walk test com-
pared to a program consisting solely of exercise. Participants 
who attended additional training sessions had a higher level 
of knowledge about the disease than patients who only per-
formed physical exercises, but did not observe a statistically 
significant decrease in the number of visits to a doctor or 
medication. This study revealed certain limitations associ-
ated with the organization of a multidisciplinary approach to 
the implementation of the experimental program, in particular, 
the low patient commitment to the program – only 60% of the 
participants took part in it and attended 70% of the planned 
classes. The self-management strategy and the correspond-
ing educational component can be implemented, implement-
ed and supervised by various specialists, within their compe-
tence, they are responsible for their part of the curriculum and 
further patient support. In the case of the Blackstock program 
[4], the need to attract specialists from ten specialties can be 
attributed to the shortcomings of the program. Similar results 
were obtained when studying the impact of the educational 
web application on self-management, the main goals of the 
program remained unattained – increasing physical activ-
ity and quitting smoking/ limiting the number of cigarettes 
smoked [37].

Blánquez Moreno, C. et al. [5] proposed a short and smaller 
curriculum. This allowed an increase in the number of patients 
completing their studies (78,2%). It was possible to reduce 
the duration of the educational program by reducing the train-
ing topics that were discussed in the classroom. In addition, a 
nurse was involved in the training. Such decisions contributed 
to a statistically significant improvement in the quality of life, 
the results of a 6-minute walk test, and a decrease in short-
ness of breath. Thus, if there are restrictions on staffing, it is 
difficult for the patient to attend more classes or sessions of 
long duration, it is advisable to use just such a variant of the 
curriculum, even though the minimum number of program 
sessions does not comply with the recommendations of the 
British Thoracic Society [6].

It is the search for the optimal curriculum that is the reason for 
the testing of programs of various durations, volumes, num-
ber of sessions, and semantic content. One of the options 
for implementing the program was to conduct training in the 
camps, which consisted of four intensive days with a 6-week 
break. Such an approach, which had proven effectiveness, 
made it possible to organize a full-fledged assessment at each 
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meeting, to repeat what was learned, to absorb the necessary 
material deeper [3]. Another option for the implementation 
of self-management training programs was specially orga-
nized telephone conversations that were previously agreed 
with the patient [18]. Despite the fact that this approach did 
not improve the quality of life and physical performance of 
the patient compared to traditional pulmonary rehabilitation 
programs, positive changes in behavior were noted. For ex-
ample, the number of patients who had life-saving first-aid 
kits increased, the number of requests to doctors increased 
to check the technique of using the inhaler and to agree on an 
action plan for exacerbation.

The use of printed materials is sufficient. Howard, C. used a 
brochure that consisted of six sections. This approach dem-
onstrated clinical and economic efficiency, and was accept-
able for participants; it can be applied both at the primary and 
secondary levels of treatment [16]. Also, printed materials 
remain the most accessible for use in Ukraine, where older 
adults have limited access to modern Internet and computer 
technologies and a low level of knowledge to use them.

Today, programs on online platforms are considered as an ad-
dition to the main curriculum or an alternative to it. Chaplin, E. 
et al. [11] showed high patient adherence to the SPACE for 
COPD web-based training program but did not find significant 
differences in the results of physical performance and qual-
ity of life compared with the classical pulmonary rehabilitation 
program and the educational component. Similar results were 
had by the self-management training program hosted on a 
web platform [30]. The adherence of people with COPD to this 
program and the attendance of the developed site was 77% of 
the patients in the experimental group; this result is compa-

rable to the level of patient commitment to type training.

Most self-management training programs are part of pulmo-
nary rehabilitation, which is recommended to begin within the 
first month after hospitalization. However, according to some 
data [23], the inclusion of self-management sessions for pa-
tients with COPD hospitalized due to an exacerbation has a 
positive effect on the quality of life and functionality, in par-
ticular, the effectiveness of the exposure is better compared 
to physical therapy alone.

The study and practical development of self-management as 
part of the educational component of pulmonary rehabilita-
tion programs is vital for managing the disease and reducing 
its impact on life, and, accordingly, improving the quality of life 
of patients with COPD.

Search for optimal options for the implementation of self-
management training programs, their meaningful content and 
duration requires careful analysis and testing. Today, there 
are not enough practical recommendations and clear criteria 
for what criteria self-management training programs should 
meet. Physical therapy specialists are active developers of 
training programs and are involved in their implementation.

Based on the analysis of modern scientific data on the man-
agement of patients with COPD, 29 separate educational top-
ics were identified, which are grouped into four substantive 
modules (symptom management; self-control, management 
of the consequences of the disease, family life, cooperation 
with society, healthcare specialists) and three main options 
were identified their implementation (full-time classes, web 
resources, and printed materials).
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