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Purpose: to determine the features of functional disorders of the hip joints, formed as 

a result of dysplasia in preschool children. 

Material and methods: 131 children of preschool age (average age 5,6 ± 0,5 years) 

participated in the research, which was conducted during 2014-2019. Participants 

were divided into two main groups: the main group (MG, n = 68) – children with a 

history of developmental  hip dysplasia (DDH) (identified by the analysis of medical 

records) and a comparison group (CG, n = 63) – children without hip joint disorders. 

To evaluate the results, we used the method of strain dynamometry (manual muscle 

tester with a mechanical force sensor "EXPANDER") and the method of goniometry. 

Results: the research results of electrotensodynamic measurements of lower 

extremities muscles in children of MG indicate a significant decrease in the strength 

of the muscles-abductors of the thigh (m. gluteus medius, m. gluteus minimus, m. 

tensor fasciae latae) of the injured limb relatively intact (intact – 85,8 ± 6,8 and 

affected 54,5 ± 4,9 (( ± S), (p ≤ 0,05)) and hypertonicity of the thigh-adductor 

muscles (m. gracilis, m. adductor longus, m. adductor brevis) from the affected limb 
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relative to the intact limb (intact – 68,2 ± 4,4, affected – 95,8 ± 4,1, ( ± S), (p ≤ 0,05). 

The research of the indicators of  tensodynamometry of children with DDH revealed 

a strong direct correlation between the state of the muscular system and the 

development of the adduction contracture of the hip joint (correlation coefficient 

between the strength indicators of the muscles-abductors of the thigh and the 

amplitude of abduction (r = 0,7 (strong straight ligament, p <0,05)).  

Conclusions: tensodynamometric examination of the muscles revealed a decrease in 

the tone of the abductor muscles of the thigh, biceps femoris, m. semitendinosus, m. 

semimembranosus, m. quadriceps femoris, m. sartorius. The result of the functional 

activity of the muscles is the formation of a torsion-valgus deformity of the hip joint, 

which requires a step-by-step individual implementation of rehabilitation and 

corrective interventions. 

Keywords: dysplasia of the hip joints, preschool age. 

 

Introduction 

Congenital hip dysplasia (CHD) is a genetically determined complex of 

pathological anatomical and functional abnormalities, including underdevelopment of 

the acetabulum, proximal thigh, lack of ligaments, which may be accompanied by 

impaired joint relations [1]. The "insidiousness" of dysplasia is that without clinical 

and instrumental screening of newborns, it can be undetected by parents and 

contribute to the vascular disorders in the femoral head (Perthes' disease) of 

preschool children resulting in necrosis of the femoral head, pain, lameness and 

disability [1 - 3]. 

Epifanov V.O. and coauthors note that the deformation of the lower limb is a 

consequence of diseases at an early age, birth defects or dysplastic changes in the 

skeletal system as a result of significant static loads [4]. Statistical data of the 

Ministry of Health of Ukraine show that 17-20% of preschool children have the 

consequences of hip dysplasia in the form of lower limbs valgus and varus deformity 

[2, 5]. Other clinical signs that occur as a result of HJD include limited movement in 
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the HJ, contracture of the thigh and leg muscles, shortening of the limb, and, as a 

consequence, a violation of the normal walking stereotype [2, 5, 6]. 

Zinchenko V. V. pays attention to the fact that shortening of the lower limb, 

which is determined visually, can be observed not only with obvious unilateral 

dislocation, but also with dysplasia, even bilateral  one with different location of the 

thighs in height [3]. 

Despite the importance of the topic and summarizing the literature, we have 

uncertain points in the development of pathology and treatment of disorders. As a 

result, a number of unresolved issues arise: for example, it is quite deeply researched 

what functional disorders occur in newborns with HJD, but it is unknown what 

disorders are characteristic of children, whose pathology was not detected in time or 

the period for treatment from the moment of diagnosis was missed; what are the 

functional disorders that in preschool children with HJD have, and can these 

disorders be influenced to improve the functional state of the musculoskeletal system 

and such patients  quality of life? 

The purpose of the reseach is to determine the features of functional disorders 

of the hip joints, which were formed as a result of dysplasia of preschool children. 

Material and Methods of the research 

The research was conducted on the basis of Sumy special preschool 

educational institution (kindergarten) №20 "Smile" and Sumy preschool educational 

institution (kindergarten) №39 "Tower" during 2014-2019. The study included 131 

preschool children (average age 5,6 ± 0,5 years). Two groups were formed to conduct 

research: the main (MG, n = 68) - children with unilateral HJD in the anamnesis 

(identified by the results analysis of medical records) and the comparison group (CG, 

n = 63) - children without disorders of the hip joints. The studies were conducted in 

accordance with the ethical standards that are written in the Helsinki Declaration of 

the World Medical Association "Recommendations for Physicians in Human 

Biomedical Research" (as amended in 2013). Written informed parental consent was 

also obtained from all persons involved in the study. The tensodinamometry method 
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(manual muscle tester based on the mechanical force sensor “EXPANDER”) and 

goniometry method were used to evaluate the results.  

The materials of the study are formalized according to generally accepted 

principles and summarized in data matrix using an Excel 13.0 Microsoft Office 

software. Statistical analysis was performed in the software packages STATISTICA 

for Windows and IBM SPSS Statistics 22. 

Results of the research 

Underdevelopment of anatomical structures, weakness of the joint and 

ligament apparatus, which remain until the beginning of the child's walk, even with 

timely treatment in 5-20% of cases of HJD do not contribute to stable retention of the 

femoral head in the acetabulum and in 60% of cases instability is combined with joint 

damage, as well as ischemic disorders due to the use of ineffective (inadequate) 

orthopedic and restorative treatment [5, 6]. Among the negative consequences of hip 

dysplasia, special attention is paid to limiting the amplitude of movements in the hip 

joint, as in the future it causes walking disturbances and contributes to the 

progression of atrophy of the muscles of the lower limb. 

To detect functional disorders of children with dysplasia, a reseach using 

goniometry was conducted. The amplitude of passive movements in the hip joint was 

measured in children, because the volume of passive movements in  the state of joint 

hip dysplasia gives the most complete idea of the state of joint mobility. The results 

of the analysis of goniometry of the hip joints of children from MG and CG are 

presented in table 1. 

According to the results of research it was found out that the indicators of the 

volume of movements during extension of the affected limb in the hip joint of 

children of the MG did not correspond to the norm: at normal volume of movement 

(equal to 0-10°) there was flexion contracture of children from MG (affected limb (- 

9,5± 4,3°( x  ±S)) compared to a healthy limb (3,3 ± 3,9 ( x  ±S)), which is 12,8° less 

than on the intact side (p <0,05). Indicators of CG were normal (9,1 ± 4,1 and 8,5 ± 

4,1 ( x  ±S) and were statistically different from the results of MG (p <0,05). 
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Table 1 

The results of goniometry of the hip joints of children from MG and CG 

at the stage of the ascertaining experiment 
 

Movement 
 

Normative 
meanings, 
degree 

 

Main group Comparison group Comparison of 
indicators of 
affected and 
intact limbs 

(unilateral) MG 
and GP 

t-cr. Student 

(n = 68) (n = 63) 

intact 
limb 

affected 
limb 

dex 
limb 

sin  
limb 

 

 
 

Bending 

130-140 130,3± 
3,4 

128,2± 
4,2 

131,1± 
3,5 

128,08± 
6,8 

р > 0,05 

р > 0,05 р > 0,05   
 
 

Extension 

0-10 3,3± 
3,9 

-9,5± 
4,3* 

9,1± 
4,1 

8,5± 
4,1 

p ≤0,05 

p ≤0,05 р > 0,05  
 

Withdrawal 
 

40-45 
40,1± 

5,5 
28,7± 
3,5* 

43,8± 
4,45 

42,4± 
5,3 

p ≤0,05 

p ≤0,05 р > 0,05  
 

Internal 
rotation 

 
30-40 

40,8± 
4,1 

43,2± 
3,9 

40,2± 
3,1 

39,2± 
3,5 

р > 0,05 

р > 0,05 р > 0,05 
 

External 
rotation 

 
40-50 

39,2± 
5,3 

25,7± 
3,7* 

36,3± 
5,2 

32,1± 
6,05 

p ≤0,05 

p ≤0,05 р > 0,05 
Note: 
* - the significance of differences between groups at (p <0,05); 
MG - main group (children with a history of unilateral hip dysplasia) 
СG - comparison group (healthy children) 
 
According to the results of research it was found out that the indicators of the 

volume of movements during extension of the affected limb in the hip joint of 

children from MG did not correspond to the norm: at normal volume of movement 

(equal to 0-10°) of children from MG was flexion contracture (affected limb) 4,3° 

( x  ±S)) compared to a healthy limb (3,3 ± 3,9°( x  ±S)), which is 12,8° less than on 

the intact side) (p <0,05). Indicators of CG were normal (9,1 ± 4,1 and 8,5 ± 

4,1°( x  ±S) and were statistically different from the results of MG) (p <0,05). 

Obtained results confirm the presence of flexion contracture in the HJ of children 
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with HJD, which can be caused by asymmetry in the development of muscle strength 

of the lower limbs, namely hypotonia of the extensor muscles of the thigh (biceps 

femoris, m. semitendinosus, m. semimembranosus), which leads to the formation of 

walking of such children with half-bent legs. 

Bending rates among children from CG and MG corresponded to the norm (in 

CG (131,1 ± 3,5 and 128,08 ± 6,8 ( x  ±S)) and in MG (intact – 130,3 ± 3,4 and 

damaged - 128,2±4,2 ( x  ±S)). Statistically significant differences between CG and 

MG were not detected (p> 0,05). 

During the assessment of the volume of movements during the removal of the 

affected limb in the hip joint of children, a significant limitation of the volume of 

movements in the affected limb was found. Thus, the indicators of the available 

volume of movement during the removal of the affected limb in the HJ were among  

children of MG – 28,7 ± 3,5° ( x  ±S) and intact – 40,1 ± 5,5° ( x  ±S). Accordingly, the 

amplitude of withdrawal was less than normal and corresponded to 71,7% of normal 

range of motion in the affected joint, while the recorded values between intact and 

affected limbs differed significantly (p ≤0,05). Comparing the indicators (limb of the 

same name) between MG and CG statistically significant differences were traced 

(28,7 ± 3,5 in OG and 42,4 ± 5,3 in GP, ( x  ±S)), (p ≤0,05), which is a confirmation 

that movements in the hip joint of children with HJD are also limited due to the drive 

contracture, which may depend on the degree of displacement of the femoral head 

and the shortening of the drive muscles of the thigh of  such children. 

A similar trend was observed while estimating the amplitude of external 

rotation movements in the HJ of children with HJD of the main group. Thus, the 

results of goniometry of the hip joint showed that the available external rotation of 

the affected limb in the MG was 25,7 ± 3,7° ( x  ±S) and intact – 39,2 ± 5,3° ( x  ±S), 

(p ≤0,05). Accordingly, in the affected joint, the amplitude of external rotation was 

less than normal and corresponded to 64,3% of normal range of motion. The 

registered parameters between intact and affected limbs differed significantly 

(p ≤0,05). Restriction of external rotation is explained by muscle contracture, in 
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particular hypertension m. adductor magnus, which performs the reduction and 

internal rotation of the thigh. Restriction of external rotation can also be caused by 

the presence of pain during the performance of external rotation, which is confirmed 

by a number of specific tests, such as variations of the Kalchschmidt test [10]. 

Comparison of the results of the amplitude of internal rotation of children from 

MG revealed a slight increase in the amplitude on the affected side (40,8 ± 4,1 and 

43,2 ± 3,9 ( x  ±S), (p> 0,05). But registered indicators of children from MG, so as 

from CG corresponded to the norm and did not differ significantly from each other 

(p> 0,05). Our results confirm the data from literature sources: in most cases, this 

excessive antetoria is accompanied by a violation of the centering of the femoral head 

relative to the acetabulum and is manifested by the peculiarity of the child's walking - 

walking with internal rotation of the leg [7-9].  

Research of Mirzoeva A.M., Dombrovskaya L.V. on determining the 

bioelectrical activity of the muscles surrounding the hip joint shows that children 

(under fifteen years of age) with congenital hip dislocation have the lowest muscle 

electrogenesis. The percentage of the ratio of bioelectrical activity of the muscles of 

the diseased leg in relation to the healthy one is on average 40%, which certainly has 

a negative effect on the formation of stable ratios in dysplastic joints as a whole [3, 

10]. 

The results of the study of electrotensodynamometry of the muscles of the 

lower limbs of children from MG indicate a significant decrease in the strength of the 

abductor muscles of the thigh (m. gluteus medius, m. gluteus minimus, m. tensor 

fasciae latae) of the injured limb relative to the intact one (p <0,05 ) in the hip joint 

(intact – 85,8 ± 6,8 and affected 54,5 ± 4,9 ( x  ±S), (p ≤0,05)) and hypertonicity of the 

adductor muscles of the thigh (m. gracilis, m adductor longus, m. adductor brevis) 

from the affected limb relative to the intact limb (intact – 68,2 ± 4,4, affected – 95,8 ± 

4,1, ( x  ±S), (p ≤0,05). 

Comparing the results of tensodynamometry of children from MG and CG, it 

was found out that the indicators of the comparison group corresponded to the 
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average values of the intact limb of children from MG and did not differ significantly 

statistically (p> 0,05). Thus, the strength of the abductor muscles of the thigh in CG 

corresponded to the meanings (89,2 ± 3,8 and 87,8 ± 5,5, ( x  ±S), (p> 0,05) and had 

no statistically significant differences from indicators of intact limb of children  from 

MG (85,8 ± 6,8, ( x  ±S)). Evaluating the strength of the adductor muscles of the thigh 

among children from MG and CG it was found that the indicators on the side of the 

lesion were higher. This fact is connected with pathological drive contracture of 

children with HJD (table 2). 

Table 2 

Indicators of thigh muscle strength (according to 
electrotensodynamometry data) of children from MG (n = 68) and CG (n = 63) 

at the stage of the ascertained experiment 
Indicators Limb MG 

affected / 
intact 

CG 

dex/ sin  
 

Comparison of 
indicators 

between MG 
and CG  

t-cr. Student 

x ± S x ± S  

The strength of the thigh 
muscles during abduction, 
(N)  
(thigh abductor muscles) 

Affected 54,5±4,9* 89,2±3,8 p ≤0,05 

Intact 85,8±6,8 87,8±5,5 р > 0,05 

t-cr. Student  p ≤0,05 р > 0,05  

The strength of the thigh 
muscles during reduction (N) 
(thigh adductor muscles) 

affected 95,8±4,1* 70,5±4,8 p ≤0,05 

intact 68,2±4,4 72,4±3,6 р > 0,05 

t-cr. Student  p ≤0,05 р > 0,05  

The strength of the thigh 
muscles during flexion in the 
hip joint (N)  

affected 75,9±4,1* 120,6±6,2 p ≤0,05 

intact 91,2±4,2 124,3±5,1 p ≤0,05 

t-cr. Student  p ≤0,05 р > 0,05  

The strength of the thigh 
muscles during extension in 
the knee joint, (N) 

affected 65,4±6,2* 99,3±4,7 p ≤0,05 

intact 80,2±4,2 101,4±5,1 p ≤0,05 

t-cr. Student  p ≤0,05 р > 0,05  

Note: * - differences are valid at p <0,05 
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Our tensodynamometric reseach among patients with hip dysplasia revealed a 

strong direct correlation between the condition of the muscular system and the 

development of drive contracture of the hip joint. Thus, there is a pronounced drive 

contracture in the hip joint of children with HJD, which is associated with hypotonia 

of the thigh abductor muscles (m. gracilis, m. adductor longus, m. adductor brevis) 

from the affected limb (correlation coefficient between indicators strength of the 

abductor muscles of the thigh and the amplitude of the withdrawal r = 0,7 (strong 

connection, p <0,05). 

According to the results of the assessment of the strength of the flexor muscles 

of the thigh (m. quadriceps femoris, m. sartorius) it was found out that the indicators 

of CG (120,6 ± 6,2 and 124,3 ± 5,1 ( x  ±S)) exceeded the results among children from 

MG (intact – 91,2 ± 4,2, affected 75,9 ± 4,1 ( x  ±S)), (p ≤0,05). The same trend was 

found out while assessing the strength of the extensor muscles of the thigh (m. biceps 

femoris, m. semitendinosus, m. semimembranosus) of children from MG and CG. 

Low muscle strength in the MG (affected 65,4 ± 6,2 and intact 80,2 ± 4,2 ( x  ±S), 

(p ≤0,05)) may be caused by violation of the normal functioning of the hip joint, 

which causes the development of asymmetry of muscle tone, resulting in violation of 

the walking pattern and, consequently, less activity of children with HJD, which may 

affect physical development of such children. 

Thus, our reseach proves that there is an asymmetry in the development of 

muscle strength of the lower extremities (tone of adductor muscles exceeds the tone 

of thigh abductor muscles, there is an asymmetry of muscle tone of flexors and 

extensors of the thigh when compared with the intact limb) and pronounced 

rotational-drive and flexion contracture of the affected hip joint of the limb among 

preschool children with HJD. Also, the muscle tone of the extensor muscles of the 

thighs among children with HJD is still lower than among healthy children, which 

may be due to low activity of children with HJD. 
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Our future research work will be aimed at study of the level of physical 

development of children with HJD and their comparison among healthy children. 

Conclusions / Discussion 

In the scientific and methodological literature it is often noted that the severity 

of treatment of children with hip dysplasia is caused not only by the high degree of 

pathological changes in the cartilaginous structure but also by the fact that the soft 

tissue component of the hip joints is affected and it leads to the contractures of the 

muscles of the thigh and lower leg, shortening of the limb, and, as a consequence, - a 

violation of the normal stereotype of walking. 

Extended and supplemented information includes the facts that children of 

preschool age with HJD have an asymmetry in the development of muscle strength of 

the lower limbs. The obtained results of electrotensodynamometry indicate a 

significant decrease in the strength of the thigh abductor muscles (m. gluteus medius, 

m. gluteus minimus, m. tensor fasciae latae) of the injured limb relative to the intact 

(p <0,05) in the hip joint (intact - 85,8 ± 6,8 and affected 54,5 ± 4,9 ( x  ±S), 

(p ≤0,05)) and muscle adductors of the thigh hypertonia (m. gracilis, m. adductor 

longus, m. adductor brevis) from the affected limb relative to the intact limb (intact – 

68,2 ± 4,4, affected – 95,8 ± 4,1, ( x  ±S), (p ≤0,05). 

Thus, the result of the established imbalance of functional activity of muscles 

is the formation of torsional-valgus deformity of the hip joint, which requires a 

gradual individual rehabilitation and correction interventions. 

Prospects for further research in this area are the development and 

implementation of a targeted program of rehabilitation interventions, taking into 

account identified disorders of the musculoskeletal system among children with hip 

dysplasia in SMART-format. 
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Purpose: to determine the development of the overall preparedness of young athletes 

aged 12-13 years engaged in barrier sprint running. 

Material and methods: the reseach involved 30 athletes (14 girls and 16 boys) aged 

12-13 years engaged in Children and Youth Sports Schools of Kharkiv region. In the 

process of the pedagogical experiment the following methods were used: analysis of 

scientific-methodical literature, pedagogical testing; pedagogical observations of 

training activities for young runners, specializing in the hurdles at short distance, 

pedagogical experiment, and mathematical statistics. 

Results: it was revealed that the average values of physical fitness indicators among 

girls and boys correspond to the standards of the educational-training group of initial 

basic training according to the results of testing the physical fitness of hurdler for 

short distances. The experimental group worked on this program where were 

included some speed and speed-power exercises in the training sessions. The growth 

rates of the indices of special physical fitness in girls and boys is shown in the table 2 

and 3, the analysis of which allows detecting positive changes of indices of physical 

preparedness of hurdlers for short distances during the experiment. 
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Conclusions: the data of scientific-methodical literature on physical training of 

hurdler-runners on short distances are analyzed and summarized. The level of general 

physical fitness of young athletes at the age of 12-13 years old, engaged in hurdles 

running for short distances, was determined and assessed. The influence of the means 

of speed-power orientation on special physical fitness of hurdler-runners for short 

distances has been experimentally confirmed. 

 

Keywords: physical training, hurdles, special physical fitness. 

 

Introduction 

Improving the physical fitness is the key to improving results in many athletics 

disciplines. The improvement of motor abilities occupies an important place in sports 

training of young sportsmen. If you purposefully influence motor abilities during the 

period of age-old development, and speed qualities develop, it is at an early age, and 

then the pedagogical effect will be significantly better than in other periods. 

Therefore, overall physical training of young sportsmen plays a significant role in the 

subsequent development of physical qualities and physical perfection. 

This determines the need to develop such selective means of training loads that 

correspond to the laws of development of those systems of the body that interact with 

loads that directly affect the development of speed.  

Increasing the physical fitness of sprinters-hurdlers is one of the important 

conditions for improving the sports training process. High indicators of general 

physical fitness are the basis for the development of special physical fitness of 

sprinters-hurdlers, and are also the basis for improving the technical, tactical, 

psychological training of athletes. 

The research of overall physical fitness of 12-13 years old young sportsmen 

who are engaged in sprint hurdling makes it possible to assess the level of perception 

of load and assimilation of special motor exercises of an athlete, as well as to test 

experimentally the influence of high-speed and power direction on the special 

physical fitness of sprinters-hurdlers. 
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Modern scientific and methodological literature on the problems of sprint 

hurdling is quite large. However, most of the works are devoted to training of adults, 

qualified athletes. References on the training of young sprinters-hurdlers, as a rule, 

consider different aspects of the development of motor qualities at individual stages 

of training sportsmen. At the same time, there isn’t enough work that considers the 

system of physical fitness of sprinters-hurdlers at the stage of initial training [2]. 

The analysis of scientific methodical literature indicates that many researchers 

studied physical training of runners [5, 8, 11], technical preparation of athletes [6, 12] 

and means of their improvement in the training process [9, 13]. However, only some 

works reveal the features of physical training of runners at the stage of previous basic 

training [3, 4]. 

Data of scientific and methodical literature and sports practice show that the 

development of high-speed and power abilities is carried out mainly by methods of 

interval and combined exercise [7, 14]. 

V.K. Vlasov believes that study precedes improvement - this is the first stage 

of the previous basic training, while improvement is its continuation. Study should be 

considered as a process of constant qualitative change in the system of motor actions 

in sprinting [3]. 

The number of works is quite limited and doesn’t allow you to consider the 

problem finally solved for sprinters of the base group (12-13 years). Despite the 

presence of a number of scientific developments of this problem, the 

recommendations on physical fitness of sprinters-hurdlers at the stage of the previous 

basic preparation of the annual training cycle are quite contradictory and not always 

experimentally proved. Quite often there is a significant difference in the views of 

specialists on the issue of applying the methodology for introducing motor actions in 

the minimum time period for these conditions [10]. 

Special physical training provides for the development of functions of all 

organs and systems necessary for successful mastery of technique and improvement 

of sportsmanship. It is carried out primarily by performing special and preparatory 

exercises close to the coordination structure of the main sports exercises [2, 4]. 
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The practical significance of the results of speed development lies in the early 

manifestations of abilities. Speed manifests itself through human abilities such as 

downtime rates and complex responses; speed of separate motor action, frequency of 

movements (tempo). [7]. The application of new approaches will provide an 

opportunity to coordinate the content of the training process aimed at the 

development and improvement of physical training of young track and field runners 

who are engaged in sprint hurdling at the stage of previous basic training [4]. 

The purpose of the research is to determine the level of development of 

overall physical fitness at 12-13 years old young sportsmen who are engaged in sprint 

hurdling. 

Material and Methods of the research 

The following methods were used during the pedagogical experiment: analysis 

of scientific and methodological literature, pedagogical testing; special pedagogical 

observations on training activities of young runners who specialize in sprint hurdling, 

pedagogical experiment, mathematical statistics. 

Two homogeneous groups were formed by age and level of physical fitness, 

control and experimental groups, which are engaged in initial training groups of 

CYSS. Training lessons in the control group were conducted according to the 

generally accepted program on athletics for the sports school of the previous basic 

training. 

The experimental group additionally included exercises of speed, high-speed 

and power character in training lessons (running on segments at speed, running on the 

track, serial repeated runs on the sand, using encumbrances on the shins, exercises on 

simulators and more). 

Results of the research 

For the results of testing the physical fitness of sprinters-hurdlers, it was found 

that the average values of physical fitness indicators at girls and boys (Table 1), in 

general, meet the standards for the training group of the previous basic training. 
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Table 1 

Physical fitness indicators of 12-13 years old sprinters-hurdlers (x̅ ± m) 
Tests Girls (n=7) Boys (n=8) 

Run 30 m (s) 5,32±0,31 4,95±0,77 
Run 30 m from the move (s) 4,14±0,67 3,98±0,52 

Shuttle run 4х9 m 11,4±0,32 10,5±0,67 
Run 60 m (s) 9,32±0,46 8,85±0,54 

Hurdling 60 m (s) 13,52±0,84 11,62±0,74 
Standing long-jump, cm 210±0,38 225±0,16 

Run 300 m (s) 58,0±0,46 48,2±0,36 
 

Results of run 30 m, 57% of girls and 43% of boys, showed lower than the 

standards. Results of the test run 30 m from the move found that 72% of girls and 

64% of boys have lower indicators from the standards. Results of run 60 m indicate 

that 50% of girls and 71% of boys showed results lower than the standards for this 

group. As a result of performing test exercises of run 300 m to 43% of girls and boys 

have indicators lower than standards ones.  

Performing standing long-jump test exercise, which characterizes the 

manifestation of high-speed and power abilities, made it possible to find that girls and 

boys have results within the limits of the standards.  

Considering the results of the research, comprehensive speed-force exercises 

were developed to increase special physical fitness as well as exercises from other 

sports to increase overall physical fitness. The reseach was carried out during 

September - October of the preparatory period. 

The performance of sportsmen at the beginning of the 1st year of initial basic 

training indicates that 86% of runners have lower sports result from the standards 

one, requires the search for new means and methods of sports training to achieve high 

indicators of physical fitness. 

The growth rate of special fitness at girls is shown in table 2, the analysis of 

which reveals positive changes during the experiment: in run 30 m 7.9% in the 

experimental group (EG) and 2.6% in the control group (CG); run 30 m from the 

move 13.5% in the EG and 3.9% in the CG; shuttle run 4x9m 13.8 in EG and 5.3% in 

CG; run 60 m 3.4% in EG and 1.9% in CG; hurdling 60 m 5.0% in the EG and 2.7% 
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in the CG; run 300 m 2.7% in the EG and 1.7% in the CG; standing long-jump 9.3% 

in the EG and 2.4% in the CG (p<0.05). Statistically unreliable data (p>0.05) were 

found in run 30 m in the EG, hurdling 60 m in the EG and CG. 

Table 2 

Rate of growth in special physical fitness indicators of girls-hurdlers by the 

results of the pedagogical experiment 

Tests Groups 

Test results Confidence 
assessment 

Changes in 
indicators 

% Before the 
experiment 

x̅ ± m 

After the 
experiment 

x̅ ± m t; p 

Run 30 m (s) 
 

CG (n=7) 5,32±0,64 5,18±0,28 t=2,00; p>0,05 2,6 
EG (n=7) 5,30±1,58 4,88±0,44 t=2,56; p>0,05 7,9 

Run 30 m from 
the move (s) 

CG (n=7) 4,12±0,92 3,96±0,36 t=2,18; p<0,05 3,9 
EG (n=7) 4,14±0,92 3,58±1,12 t=3,86; p<0,05 13,5 

Shuttle run 
4х9m 

CG (n=7) 11,4±1,24 10,8±0,86 t=3,98; p<0,05 5,3 
EG (n=7) 11,6±0,58 10,0±0,24 t=2,55; p<0,05 13,8 

Run 60 m (s) CG (n=7) 9,30±1,34 9,12±0,56 t=1,24; p>0,05 1,9 
EG (n=7) 9,32±1,18 9,0±0,16 t=2,69; p>0,05 3,4 

Hurdling 60 m 
(s) 

CG (n=7) 13,52±0,56 13,16±0,84 t=3,51; p>0,05 2,7 
EG (n=7) 13.54±0,44 12,86±1,22 t=5,24; p>0,01 5 

Standing long-
jump, cm 

CG (n=7) 210±0,62 215±1,34 t=3,38; p>0,01 2,4 
EG (n=7) 215±2,58 235±1,64 t=6,54; p<0,001 9,3 

Run 300 m (s) CG (n=7) 58,0±0,54 57,4±1,38 t=4,05; p>0,01 1,7 
EG (n=7) 58,2±2,36 56,6±0,68 t=6,51; p<0,001 2,7 

 

For the results of the pedagogical experiment, the growth rates in indicators of 

special physical fitness at boys are presented in Table 3.  

Reliable changes were established (p<0.05) was found: in run 30 m 10.4% in 

the experimental group (EG) and 4.6% in the control group (CG); run 30 m from the 

move 9.5% in the EG and 3.8% in the CG; shuttle run 4x9m in CG 2.9 and EG 7.7 

(p>0.05); run 60 m 6.2% in EG and 1.7% in CG; hurdling 60 m 5.7% in EG (p>0.01) 

and 1.5% in CG; run 300 m 2.5% in EG and 1.7% in CG (p>0.01); standing long-

jump 6.8% in the EG and 2.4% in CG. 

 

 

 



23 
 

Table 3 

Rate of growth in special physical fitness indicators of boys-hurdlers by the 

results of pedagogical experiment 

Tests Groups 

Test results Confidence 
assessment 

Changes in 
indicators 

% Before the 
experiment 

x̅ ± m 

After the 
experiment 

x̅ ± m t; p 

Run 30 m (s) 
 

CG (n=8) 4,95±0,58 5,18±0,22 t=3,71; p<0,01 4,6 
EG (n=8) 5,0±1,84 4,88±1,12 t=2,41; p<0,05 10,4 

Run 30 m from 
the move (s) 

 

CG (n=8) 3,95±0,28 3,80±0,54 t=2,47; p<0,05 3,8 

EG (n=8) 3,98±1,18 3,60±0,48 t=2,98; p<0,05 9,5 

Shuttle run 
4х9m 

 

CG (n=8) 10,5±1,34 10,2±0,64 t=2,02; p<0,05 2,9 

EG (n=8) 10,4±1,46 9,6±0,58 t=5,09; p>0,01 7,7 

Run 60 m (s) CG (n=8) 8,85±0,46 8,70±0,52 t=2,16; p>0,05 1,7 

EG (n=8) 8,9±0,62 8,35±1,38 t=3,64; p<0,01 6,2 

Hurdling 60 m 
(s) 

 

CG (n=8) 11,62±0,68 11,45±0,14 t=2,45; p<0,05 1,5 

EG (n=8) 11.65±1,34 11,00±0,46 t=4,59; p>0,01 5,7 

Standing long-
jump, cm 

CG (n=8) 225±1,62 235±2,46 t=3,39; p<0,01 2,4 

EG (n=8) 220±3,34 240±2,88 t=3,40; p<0,01 6,8 

Run 300 m (s) CG (n=8) 48,2±1,36 47,4±1,62 t=3,78; p<0,01 1,7 

EG (n=8) 48,0±2,36 46,8±0,54 t=4,96; p>0,01 2,5 

 

Therefore, in order to determine the effectiveness of the introduced training 

means with additional power burdens, running exercises on speed, running exercises 

on a sloping track, running and jumping exercises on sand, exercises on mysterious 

simulators, the reliable (p<0.05) increase in most indicators of special physical fitness 

of sprinters girls-hurdlers and boys-hurdlers was established. 

Conclusions/Discussion 

As a result of the research, it was found that the average values of physical 

fitness indicators of the training group of athletes meet the standards for the reseach 

group of the previous basic training, but for the results of hurdling 60 m to 56% and 
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in jumping tests to 32% of boys and girls have results, which are lower for this 

training group, which in turn encourages the search for effective means of sports 

training in order to increase physical fitness of sprinters-hurdlers at the stage of 

previous basic training. 

The results of the experiment showed the reliable increase in results of girls 

(7.9%) and boys (10.4%) in run 30 m, 13.5% at girls and 9.5% at boys in run 30 m 

from the move, in standing long-jump 6.8% at boys, 9.3% at girls and 5.3% at boys; 

3.4% for girls and 6.2% for boys in run 60 m; 13.8% girls and 7.7% boys in shuttle 

run 4x9m; 5% girls and 5.7% boys in hurdling 60 m in the experimental group. 

There were no statistically significant differences in run 300m (p>0.05), 

indicating that there were no significant differences in the level of speed endurance at 

the studied hurdlers. 

Consequently, the results of the research found that the use of high-speed and 

power means in the training process of sprinters girls-hurdlers and boys-hurdlers at 

the stage of previous basic training positively affect the increase in special physical 

fitness of sportsmen. 

The perspective of subsequent researches will be aimed at determining the 

relationship between indicators of special physical fitness and technical of runners at 

the stage of specialized basic training. 
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Purpose: to determine the changes in the level of physical fitness of athletes 10-11 

years old with hearing impairment under the influence of ju-jitsu classes.  

Material and methods: 12 young athletes with hearing impairments (10-11 years 

old) - representatives of the Poltava Regional Center for Physical Culture and Sports 

of Disabled People "Invasport" of the Poltava Regional Council took part in the 

study. The research was carried out on the basis of the sports hall of the Poltava 

Training Center from September 2019 to February 2020. To solve the set research 

tasks, the following complex of methods was used: analysis of scientific and 

methodological literature; pedagogical observation; pedagogical testing; methods of 

mathematical statistics. Determination of changes in the level of physical fitness of 

young athletes with hearing impairments, engaged in ju-jitsu, during the experiment, 

was carried out using a block of control tests.  

Results: using a comparative analysis of the average test indicators, a statistically 

significant increase in the results was revealed: speed-strength qualities ("Standing 

long jump", (t = 7.24) strength qualities ("Push ups"; t = 7.19, "Pulling up "; t = 5.93) 

speed ("30 m run"; t = 6.63) agility and coordination abilities ("Shuttle run 4x9 m"; t 

= 6.46) flexibility ("Tilt of the trunk forward from a sitting position"; t = 5.00). 
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Conclusions: the construction of the training sessions taking into account the specific 

characteristics of athletes with hearing impairment, namely the use of acrobatic 

exercises in the preparatory part of classes and the use of special means for correcting 

body functions, correcting and developing coordination abilities; balance function 

correction; correction of vestibular function, contributed to the creation of conditions 

for improving the physical fitness of children 10-11 years old, engaged in ju-jitsu. 

Keywords: jiu-jitsu, young athletes, physical preparedness, athletes with hearing 

impairments. 
 

Introduction  

Physical training takes a special place in the system of sports training, since 

only under the condition of a proper level of development of physical qualities, 

athletes can quickly and efficiently master techniques and tactical actions, and also 

effectively apply them in the process of intense competitive activity [6, 7, 12, 21]. 

The physical preparedness of athletes, according to the definition of many 

specialists, is of particular importance in the field of adaptive sports [8, 9, 20, 22, 23]. 

Numerous scientific studies show that dysfunction of the auditory analyzer 

leads to a negative impact on the entire process of human development. It is noted 

that with complete or partial impairment of hearing functions in athletes, not only a 

lag in their physical development is manifested, but also a decrease in indicators of 

physical development in comparison with healthy athletes [3, 4, 13, 18]. 

An important direction and urgent are the issues of improving the physical 

condition and health of children with hearing impairments, improving physical 

development, prevention and correction of disorders in the process of their 

development [5, 10, 15]. 

It should be noted that one of the best ways to strengthen and restore health is 

playing sports, and especially ju-jitsu, as one of the most popular modern systems of 

martial arts, the purpose of which is to achieve physical and moral improvement [1, 

2, 14, 19]. 



29 
 

Ju-jitsu training improves physical status, contributes to the harmonious 

development of motor qualities, increases the emotional state, creates the necessary 

conditions to ensure the correction of motor changes and increase the performance of 

the body of athletes with hearing impairments. 

At the same time, the training of young athletes with hearing impairments in 

ju-jitsu requires further research on the features of the organization of educational 

and training sessions, methods of developing physical qualities, the development of 

the optimal dosage of loads, the duration and nature of rest, and predetermines the 

relevance and social significance of the chosen research topic. 

The purpose of the reseach is to determine the changes in the level of 

physical fitness of young athletes of 10-11 years old with hearing impairments under 

the influence of ju-jitsu classes. 

Material and Methods of the research 

The study involved 12 young athletes with hearing impairments (10-11 years 

old) - representatives of the Poltava Regional Center for Physical Culture and Sports 

for Disabled People "Invasport" of the Poltava Regional Council. The reseach was 

carried out on the basis of the sports hall of the Poltava Training Center from 

September 2019 to February 2020. The following complex of methods was used for 

the reseach: analysis of scientific and methodological literature; pedagogical 

observation; pedagogical testing; methods of mathematical statistics. 

Results of the research 

During the research, a new structure of training lessons was introduced into the 

training process of young athletes with hearing impairments (Table 1). 

Educational and training sessions for young athletes with hearing impairments 

who practice ju-jitsu were built according to a scheme with a total duration of 90 

minutes using the preparatory (20 minutes), main (60 minutes) and final (10 minutes) 

parts.  
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Table 1 

Scheme of a training lesson for young athletes with hearing impairments 10-11 

years old who practice ju-jitsu 
 Content Dosage, 

min. 
Methodical instructions 

Pr
ep

ar
at

or
y 

pa
rt,

  
20

 m
in

ut
es

 

Line up. Announcement of 
lesson tasks. 

2 Performed by the whole group 

Running exercises 3 
General and developmental 
exercises 

5 

Special exercises 5 
Acrobatic exercises 5 

M
ai

n 
pa

rt,
 

60
 m

in
ut

es
 

Acquaintance or training in 
technical actions 

14 Pay attention to mistakes when 
performing exercises 

Recreation 4 Performed by the whole group 
Special means of correction of 
body functions or simulation 
exercises with a partner 

10 Pay due attention to differentiated and 
individual approaches 

Recreation 4 Performed by the whole group 
Development of physical 
qualities 

14 Differentiated approach 

Recreation 4 Performed by the whole group 
Moving games or relays 10 The content of the game must 

correspond to the age characteristics 
of physical and mental development 

Fi
na

l p
ar

t, 
 1

0 
m

in
ut

es
 Relaxation exercises, flexibility 

exercises, breathing exercises 
6 Performed by the whole group 

Summing up, analysis of the 
lesson 

4 Perform the tasks of the lesson, point 
out mistakes, mark the most 
successful 

 

According to the definition of specialists R.V. Chudnoi [16] and 

L. V. Shapkova [17], to overcome the negative consequences of the influence of a 

sensory defect on the social and physical development of athletes with hearing 

impairment, specially organized physical culture and adaptive sports classes help 

their physical preparedness. Therefore, in the preparatory part of the training session, 

in addition to the general part of the warm-up, which was aimed at an effective 

transition to the main work due to the activation of the functions of the central 

nervous system and other body systems, a special part was used using exercises as 

close as possible in structure and effect on the athlete's body to upcoming training 

activities, where the mandatory component was the use of acrobatic exercises. These 
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exercises were divided into two groups. The first group included dynamic exercises 

associated with partial or complete overturning over the head in different directions, 

namely rolls, somersaults, overturns, arc movements. The second group included 

static exercises that were associated with keeping the body in balance in various 

positions: stands, bridges, splits. 

In the main part of the lesson, exercises were performed in accordance with the 

tasks determined for each lesson individually, but had to adhere to a certain logical 

sequence regarding: technical training, exercises of correctional and rehabilitation 

orientation, development of physical qualities. 

In order to increase the motor density of the training session to 60-70%, when 

changing the type of training, active rest was used: a set of exercises to relax the 

muscles of the arms, muscles of the legs, muscles of the trunk, since switching from 

one type of activity to another favorably affects the acceleration of recovery 

processes. 

In the process of developing physical qualities, they mostly adhered to the 

principle of gradualness and consistency, multiple repetitions of the same technique.  

A feature of the planning of individual training sessions was their complex 

nature, providing for the simultaneous development of various qualities and abilities 

of an athlete, since they are more emotional, have a versatile effect on the functional 

and mental sphere of a young athlete and to a greater extent contribute to the 

preferential development of individual properties and abilities of an athlete and 

correspond to the task of training young athletes with hearing impairment.  

The main principles of constructing classes for young athletes with hearing 

impairments were: the universality of the tasks, the choice of means and methods in 

relation to all pupils, compliance with a differentiated and especially individual 

approach and a deep study of the characteristics of each athlete. 

On the basis of the analysis of the results, which were shown in the repeated 

testing, in general, the positive dynamics of the development of physical 

preparedness of young athletes with hearing impairments, who go in for ju-jitsu, were 

determined (Table 2). 
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Table 2 

Physical preparedness indices of young athletes with hearing impairments, 

practicing ju-jitsu at the beginning and at the end of the study (n=12) 
№ Control tests Term of testing x ± m t p 

1 Pull-ups, number of times At the beginning 4,1±1,2 5,93 <0,001 At the end 5,4±1,2 

2 Standing long jump, cm At the beginning 123±8,1 7,24 <0,001 At the end 133±10,5 

3 Push-ups, number of times  At the beginning 10,8±3,3 7,19 <0,001 At the end 13,25±3,8 

4 Running for 30 m, s At the beginning 6,6±0,3 6,63 <0,001 At the end 6,4±0,3 

5 Shuttle run 4 x 9 m, s At the beginning 12,5±0,5 6,46 <0,001 At the end 12,2±0,4 

6 Tilt of the trunk forward from a 
sitting position, cm 

At the beginning 3,5±1,5 5,00 <0,001 At the end 4,8±1,4 
 
Analysis of the data using a paired two-sample t-test for average indicators 

revealed that the greatest changes in indicators occurred in the development of speed-

strength qualities when using the test "Standing long jump"; t = 7,24; p <0,001. This 

was facilitated by the use of special means of correction and the use of various types 

of jumps in training sessions. 

The use of acrobatic exercises, special means of correcting body functions, 

complexes for the development of physical qualities, outdoor games and relay races 

when organizing classes for young athletes with hearing impairments contributed to a 

higher statistically significant growth of indicators in other tests. Thus, a significant 

improvement in the results was obtained in the tests: "Push-ups"; t = 7,19; p <0,001; 

"Pulling up on the bar"; t = 5,93; p <0,001; "Running for 30 m"; t = 6,63; p <0,001; 

"Shuttle run 4x9 m"; t = 6,46; p <0,001; "Tilting the trunk forward from a sitting 

position"; t=5,00; p<0,001, (Table 2). 

The greatest gains in performance were found in the development of flexibility 

and strength. Thus, the average group results in the test "Tilt of the trunk forward 

from a sitting position" increased from 3,5 cm to 4,8 cm, which amounted to an 

increase of 37,1%. In the test "Pulling up on the bar" from 4.1 to 5.4 times (31,7%), 

and in the test "Push-ups " from 10,8 to 13.3 times (23,1%). This is due to the use of 
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directed work to simultaneously correct and develop strength and flexibility, which 

ensured a more effective development of strength and flexibility.  

The smallest percentage of results increase is observed in the tests: "Shuttle run 

4x9 m", according to the definition of the development of dexterity and coordination 

abilities, the indicators of which improved from 12,5 s to 12,2 s (2,5%); "30 m run", 

according to the definition of the development of speed qualities, the indicators of 

which improved from 6,6 s to 6,4 s (3,1%); as well as in the development of speed-

strength qualities using the test "Standing long jump", the average indicators of which 

improved from 123 cm to 133 cm and amounted to 8.1%. The lower development of 

quickness, dexterity and coordination abilities and speed-strength qualities can be 

explained by the peculiarities of functional disorders of persons with hearing 

impairments, namely: insufficient coordination and uncertainty of movements; low 

level of development of spatial orientation; an increase in the time of motor reaction 

and reaction to choose; lagging behind in jumping ability; low rate of movement; 

deterioration of motor memory.  

At the same time, a correlation analysis was carried out between the results that 

were shown in tests during the experiment, it was revealed that there is a high 

connection between speed-strength qualities and speed qualities (r = 0.89), speed-

strength qualities, manifestations of dexterity and coordination abilities (r = 0.65), 

speed qualities and agility and coordination abilities (r = 0.70) (Table 3). 

Table 3 

Value of the correlation between the test scores of young athletes with hearing 

impairments who practice ju-jitsu (n=12) 
№ Test 1 2 3 4 5 6 
1 Pull-ups, number of times 1,00      
2 Standing long jump, cm 0,51 1,00     
3 Push-ups, number of times -0,31 -0,15 1,0    
4 Running for 30 m, s -0,18 -0,89 0,03 1,00   
5 Shuttle run 4 x 9 m, s -0,29 -0,65 0,01 0,70 1,00  
6 Tilt of the trunk forward from a sitting 

position, cm 0,17 -0,09 -0,05 0,19 0,02 1,00 
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Determination of the correlation between test indicators thoroughly proves the 

effectiveness of the use of correctional work in training sessions with the help of 

special means, for the purpose of directed individual development, which included: 1) 

means of correction and development of coordination abilities: long and high jumps 

from a place and from a run to maximum result or a given distance, jumping over 

barriers of different heights and distances between them (overcoming the feeling of 

fear); 2) means for correcting the balance function: running along a straight line, 

jumping on one leg, running with objects on outstretched arms (ball, gymnastic stick) 

180 °, 360 ° (the same with jumps). 

Conclusions / Discussion 

According to research by Yu.A. Peganov and A.G. Spitsyn [11] sports 

programs and methods of physical education for athletes with hearing impairment 

should be focused not only on general physical development, but to a greater extent 

on elimination of physical disabilities. In this regard, for the physical development of 

deaf children, strength exercises are used with weights of their own weight with the 

implementation of a targeted effect on the development of the main muscle groups, 

exercises for the correction and development of flexibility (sitting, exercises with 

objects; at the support; in pairs), the simultaneous development of strength and 

flexibility, as well as the circuit training method. The basis of the methodology of 

physical development is the cross use of general developmental and special exercises, 

organized according to the rule of “cross load” on muscle groups and assumed the 

implementation of exercises that contribute to the consistent inclusion of relatively 

autonomous muscle groups in the work. 

To optimize the process of physical training of young athletes of 10-11 years 

old with hearing impairments, practicing ju-jitsu, the structure of the training lesson 

was built, which had its own specific features, namely, the use of acrobatic exercises 

in the preparatory part of the lesson and the use of special means of correcting body 

functions: means of correction and development of coordination abilities; balance 

function correction means; means of correction of vestibular function. 



35 
 

The construction of the structure of training sessions, taking into account the 

specific features, which was aimed at the development of the basic physical qualities 

and functional systems of young athletes with hearing impairments, contributed to the 

creation of conditions for a sufficiently appropriate improvement of the physical 

fitness of children, confirms the data of A.V. Mutyeva [10].  

Therefore, at each lesson, the play method of training was used, since in the 

process of playing children not only master many motor skills and abilities useful for 

life, but play is also an excellent means of developing physical qualities and forming 

a sustainable interest in sports. 

According to A.V. Podulibinoi [13], active movements due to the content of 

outdoor games and relay races, cause positive emotions in children with hearing 

impairment and create psychological comfort in the classroom, strengthening all 

physical and mental processes. The game exercises and tasks that we used in the 

preparation process contributed not only to the development of communication skills, 

but also to social adaptation, favorably influenced the psychomotor and 

communication skills of children with hearing impairments. 

In the final part, relaxation exercises, flexibility exercises, breathing exercises 

were used, which made it possible to reduce the body's response to the presented 

load. 

A statistically significant increase in the average group results was revealed: 

speed-strength qualities, test "Standing long jump" from 123 cm to 133 cm (t=7,24) 

development of strength qualities, test "Push-ups" from 10,8 to 13,3 times (t=7,19); 

development of speed, test "Running for 30 m" from 6,6 s to 6,4 s (t = 6.63) 

development of dexterity and coordination abilities, test "Shuttle run 4x9 m" from 

12.5 s to 12,2 s (t = 6.46) development of strength qualities, test "Pulling up on the 

bar" from 4,1 to 5,4 times (t = 5.93) development of flexibility, test "Tilt of the trunk 

forward from a sitting position" from 3.5 cm up to 4.8 cm (t=5,00). 

The prospect for further research are in the development of the construction 

of educational and training programs in various types of adaptive sports. 
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Purpose: to determine the dynamics of indicators of technical and tactical actions 

(single combats) of the Metalist-1925 team in the Championship of Ukraine for 10 

calendar games at home. 

Materials and methods: theoretical analysis and generalization of scientific and 

methodological literature data, methods of pedagogical observations, methods of 

mathematical statistics. Registration and analysis of technical and tactical actions 

(single combats) were carried out in the games of the Championship of Ukraine in the 

first league of the team "Metalist-1925". 10 games, held in Kharkov, were analyzed. 

Results: the dynamics of quantitative and qualitative indicators of technical and 

tactical actions (single combat) of the Metalist-1925 team for 10 games of the 

Championship of Ukraine, for the first and second halves within 15 minute segments 

was determined. During the first half, the Metalist-1925 team performed 154 

technical and tactical actions, 57 of which were negative, the rejection rate was 37%. 

The number of single combats in the second half was 192 of which 100 with a 

negative indicator, scrap rate was 58.3%, which is significantly higher than in the 

first half. This is primarily due to the fact that fatigue builds up in the second half, so 
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players make mistakes more often. Analyzing the dynamics of technical and tactical 

actions (single combats) over 15 minute intervals, we can conclude that the largest 

number of single combats in 10 games was performed by players in the period from 

76 to 90 minutes (71 actions), and the smallest number was performed from 1 to 15 

minutes ( 37 actions). The largest number of negative actions was recorded from 46 

to 60 minutes (35 actions), where scrap rate was 60.3%, and the smallest number 

from 1 to 15 minutes (11 actions), where the scrap rate was 27.9%. 

Conclusions: the obtained quantitative and qualitative indicators of technical and 

tactical actions (single combat) of the players of the Metalist-1925 team in the 

Ukrainian Championship in the most games do not correspond to the reference 

models of highly qualified football players, which gives grounds for adjusting the 

educational and training process. 

 

Keywords: technical and tactical performance, single combat, football, scrap rate. 

 

Introduction 

In sports, the concept of control is inextricably linked with the concept of 

"management", because you can effectively manage the training process only on the 

basis of information. Obtaining information is nothing more than control, one or 

more components that reflect the state of the various aspects of training [4, 15]. 

The control of technical readiness is associated with the use of specific 

indicators for each sport, which allow you to collectively assess the technical skills of 

the athlete. The control of competitive activity is based on the comparison of sports 

results with the planned or already shown and is aimed at identifying the strengths 

and weaknesses of the athlete's training, in order to further improve it [8]. 

Monitoring and analysis of technical and tactical actions of players and teams 

in football is one of the main research methods used in the process of pedagogical 

observations. In the process of control over the competitive activity of football 

players, certain goals and objectives are always set and the parameters of the 

competitive activity of football players that need to be studied are determined. Quite 
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often during tournaments, to obtain operational information, an objective and simple 

method of pedagogical observation of competitive activities is used, recording 

technical and tactical actions (TTD) on a dictaphone with subsequent transfer of 

sound symbols to special forms [5]. 

The main purpose of controlling the actions of football players with the ball in 

training and competitive games is to obtain optimal information, based on which you 

can adjust the construction of the team game, the training of individual players and 

the team as a whole. Controlling the actions of players with the ball involves three 

main areas [9, 13]: 

1. Control of game activity, which allows tracing the dynamics of technical and 

tactical actions in competitions. 

2. Control of technical readiness of players, which allows assessing their level 

of technique of possession of the ball and the ability to work with the ball in different 

conditions. 

3. Control of the construction and quality of ball exercises. 

The main criteria of informativeness in monitoring the actions of football 

players is an indicator of the effectiveness of a particular technical and tactical action. 

The technique of performing the same techniques on different parts of the field and 

their "contribution" to the result of the game is different, so the division of the 

football field into zones when registering the actions of players with the ball in 

competitive games is necessary. Therefore, many experts conditionally divide the 

football field into an attack zone, a middle zone, a defense zone. 

One of the features of modern football is the growing importance of each game 

episode. The most important is martial arts, because the quantity and quality of this 

indicator largely determines the success of the team [11]. 

Martial arts at the top is a fight for a ball in the air. The result of the game 

depends on how the players of the team master the game in defense and attack [2, 

14]. 
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Head game is a technique that is used only in football, in no other game the 

head is used to move the ball, despite the fact that most of the game takes place on 

the ground, the head game remains an integral part of football [10, 14]. 

Head kicks are performed in all areas of the field, but the ability to play with 

the head in the penalty area is of particular importance. Every fourth goal scored in 

the penalty area (except for goals scored from the penalty spot) is scored with a head 

[3, 12]. 

Doing the research with the team “Metalist” it was concluded that the highest 

number of martial arts in the game was recorded in the middle zone, which shows 

that most often the fight for the top ball is in the middle of the football field. In other 

parts of the field (zones) the number of indicators is almost the same [6]. 

When conducting pedagogical observations of the game activity of football 

players, the total number of TTDs performed by players is of some interest. Thus, 

from the point of view of Arestov Yu., Godik M. [1], for successful actions in the 

game the defender must perform - 130 TTD, with an efficiency factor of 85%, the 

midfielder - 140 TTD, with an efficiency factor of at least 80%, the striker - 80 TTD , 

with an efficiency factor of 70%. Analyzing the TTD (single combats) of the team 

"Metalist", which took part in the games of the Europa League, the following 

indicators were obtained [7]. The best rate of single combat was recorded in the first 

half with the team "Zelburg" Austria - 20/5 scrap rate was - 25%. The worst indicator 

was registered in the game with the team "Olympiacos" Greece in the second half - 

20/20, the scrap rate was - 80%. 

The reseach was performed in accordance with the Consolidated Research Plan 

of the Department of Football and Hockey, Department of Sports and Mobile Games 

and the Department of Martial Arts of the Kharkiv State Academy of Physical 

Culture for 2016-2020 on the topic: "Psycho-sensory regulation of motor activity of 

situational athletes".The purpose of the reseach is to determine the dynamics of 

indicators of technical and tactical actions (single combat) of the team "Metalist-

1925" in the Championship of Ukraine for 10 calendar games on their field. 
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Material and Methods of the research 

Registration and analysis of technical and tactical actions (martial arts) were 

carried out in the games of the Championship of Ukraine in the first league of the 

team "Metalist-1925". 10 games that took place in Kharkiv were analyzed. Research 

methods: theoretical analysis and generalization of data of scientific and methodical 

literature, methods of pedagogical observations, methods of mathematical statistics. 

Results of the research 

The effectiveness of the training process depends on the information that the 

coach receives as a result of the analysis of training and competitive activities. In the 

table. 1 presents the indicators of TTD (single combat) for the first and second halves 

of the players of the team "Metalist - 1925" for 10 games in the Championship of 

Ukraine (first league). 

                                                                                                                   Table 1 

Quantitative indicators of technical and tactical actions (single combat) of the 

team "Metalist-1925" for the 1st and 2nd halves 
№ 

Teams 

1 half 
number of 
actions / 

quality of 
execution 

Scrap 
rate,  
% 

2nd half 
number of 
actions / 

quality of 
execution 

Scrap 
rate,  
% 

Total 
number of 
actions / 

quality of 
execution 

Scrap 
rate,  
% 

1 Inhulets 19/6 31,5% 36/19 52,7% 55/25 45,4% 
2 Rukh 18/8 44,4% 17/10 58,8% 35/18 51,4% 
3 Ahrobiznes 11/4 36,3% 17/4 23,5% 28/8 28,5% 
4 Volyn 16/7 43,7% 27/16 59,2% 43/23 53,4% 
5 FK Mykolaiv 12/9 75,0% 16/9 56,2% 28/18 64,2% 
6 Obolon Brovary 13/6 48,1% 19/9 47,3% 32/15 48,8% 
7 Balkany 6/4 66,6% 8/3 37,5% 14/7 50% 
8 Dnipro-1 15/4 26,6% 10/5 50% 25/9 36% 
9 Kolos 19/5 26,3% 17/12 70,5% 36/17 47,2% 
10 Hirniak Sport 25/4 16,6% 25/13 52% 50/17 34% 

Total: 154/57 37,01% 192/100 58,3% 346/157 45,3% 
 

In total, during the first half, the Metalist-1925 team performed 154 technical 

and tactical actions, 57 of them with a negative indicator, the scrap rate was 37%. 

The largest number of single combats was recorded in the game with the team " 

Hirniak Sport" - 25 with a negative indicator - 4, with a scrap rate - 16.6%. This is the 
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best indicator for 10 games of the team in the quantity and quality of the fight for the 

top ball. At the same time, the lowest rates in the number of single combats were 

recorded with the team " Balkany " - 6, in terms of scrap rate, the worst rate of single 

combats was registered with the team "IFC Nikolaev" - 75%. 

The number of single combats in the second half was 192, of which 100 with a 

negative indicator, the scrap rate was - 58.3%, which is much higher than in the first 

half. This is primarily due to the fact that fatigue accumulates in the second half, so 

players are more likely to make mistakes. The largest number of martial arts was 

recorded in the game with the team " Inhulets " -36 of which negative actions - 19, 

the scrap rate - 52.7%. The lowest number of martial arts was registered in the game 

with the team " Balkany " - 8, negative actions - 3. The lowest coefficient of scrap 

was recorded in the game with the team " Ahrobiznes " - 23.5%, at the same time the 

worst indicators were recorded in the game with the team "Kolos" - 70.5%. 

                                                                                                                       Table 2 
Dynamics of technical and tactical actions (single combat) of the team 

"Metalist-1925" in 15-minute segments 
 
№ 

Teams 
1-15 

min. of 
the game 

Scrap 
rate,  
% 

16-30 
min. of 

the game 

Коеф. 
Браку 

% 

31-45 
min. of 

the 
game 

Scrap rate, 
% 

1 Inhulets 4/0 0 9/3 33,3 6/3 50 
2 Rukh 4/0 0 6/4 66,6 8/4 50 
3 Ahrobiznes 3/1 33,3 4/2 50 4/1 25 
4 Volyn 4/1 25 7/4 57.1 5/2 40 
5 FK Mykolaiv 0/0 0 5/4 80 7/5 71,4 
6 Obolon Brovary 5/3 60 6/1 16,6 2/2 100 
7 Balkany 2/2 100 1/1 100 3/1 33,3 
8 Dnipro-1 4/1 25 5/1 20 6/2 33,3 
9 Kolos 4/2 50 6/2 33,3 9/1 11,1 
10 Hirniak Sport 7/1 14,2 10/0 0 8/3 37,5 

Total: 37/11 29,7 59/22 37,2 58/24 41,3 
 

Analyzing the dynamics of technical and tactical actions (single combat) for 

15-minute segments (Tables 2, 3), we can conclude that the largest number of single 

combats in 10 games was performed by players in the period from 76 to 90 minutes 

(71 actions), and the smallest was performed from 1 to 15 minutes (37 actions). The 
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great number of actions were registered in the game with the team "Inhulets" (16 

actions), and the smallest in the game with the team "Balkany" (1 action). The highest 

number of negative actions was registered from 46 to 60 minutes (35 actions), where 

the scrap rate was 60.3%, and the lowest number from 1 to 15 minutes (11 actions), 

where the scrap rate was 27.9% (Fig. 1). ). 

 
 

 

 

 

 

 

 

 
 

Fig. 1. Dynamics of average indicators of the coefficient of lack of technical and tactical 

actions (single combat) of the Metalist-1925 team in the Championship of Ukraine 2019 

 

As for the game actions of the players of the Metalist-1925 team in different 

zones of the playing field, for 10 games, on average their number does not differ 

except for the first 15 minutes. 

The scrap rate from 1 to 75 minutes gradually increases and does not decrease 

significantly from 76 to 90 minutes, although the number of actions is the highest 

(Fig. 2). 

These indicators largely depend on the following factors: 

− with which opponent did the Metalist-1925 team play; 

− teams staffing; 

− technical and physical fitness of the opponent's players; 

− psychological condition of the players of the Metalist-1925 team; 

− team readiness for a specific game; 
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− optimal composition of teams in the game. 

 

 

 

 

 

 

1 - the total number of martial arts: 2 - negatively performed martial arts. 
 

Fig. 2. Dynamics of average indicators of technical and tactical actions (single combat) for 10 

games of the Championship of Ukraine of the first league of the Metalist-1925 team 

 

Conclusions / Discussion. 

The obtained quantitative and qualitative indicators of technical and tactical 

actions (single combat) of the Metalist-1925 team in the Championship of Ukraine 

testify that during the first half the Metalist-1925 team performed 154 technical and 

tactical actions, 57 of them with a negative indicator, the scrap rate was - 37.01%. 

The largest number of single combats was recorded in the game with the team "Miner 

Sport" - 25 with a negative indicator - 4, with a scrap rate - 16.6%. 

At the same time, the lowest indicators in the number of single combats were 

recorded with the team "Balkany" - 6, in terms of scrap rate, the worst rate of single 

combats was registered with the team "IFC Mykolaiv" - 75.0%. 
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The number of single combats in the second half was 192 of them 100 with a 

negative indicator, the scrap rate was - 58.3%, which is much higher than in the first 

half. This is primarily due to the fact that fatigue accumulates in the second half, so 

players are more likely to make mistakes. 

The largest number of single combats was recorded in the game with the team 

"Inhulets-36", of which 19 were negative actions, the scrap rate was 52.7%. 

The lowest number of single combats was registered in the game with the team 

"Balkany" - 8, negative actions - 3. 

The lowest scrap rate was recorded in the game with the team " Ahrobiznes " - 

23.5%, while the worst indicators were recorded in the game with the team "Kolos" - 

70.5%. 

Analysis of the dynamics of technical and tactical actions (single combats) for 

15 minutes shows that the largest number of single combats for 10 games was 

performed by players in the period from 76 to 90 minutes (71 actions), and the 

smallest number from 1 to 15 minutes (37 actions). 

The great number of negative actions were registered from 46 to 60 minutes 

(35 actions), and the scrap rate was 60.3%, while the lowest number was from 1 to 15 

minutes (11 actions), where the scrap rate was 27.9%. 

The scrap rate from 1 to 75 minutes gradually increases and does not decrease 

significantly from 76 to 90 minutes, although the number of actions is the highest. 

Thus, it can be stated that the quantitative and qualitative indicators of 

technical and tactical actions (single combat) of the players of the team "Metalist-

1925" do not allow effective action during the game and depend on the physical, 

technical, psychological readiness of the team players, which gives grounds for 

educational and training process. 

Prospects for further research. The prospects for further research are 

considered in the study of the ball selection of players of the team Metalist-1925 in 

different areas of the playing field. 
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Purpose: to determine the general and modern methods of fatigue assessment.  

Materials and methods: analysis and generalization of scientific and methodical 

literature on the topic of study of fatigue processes; generalization of experience of 

practical work of the coaching contingent working with children in groups of 

dancesport; modified method of M.Ya.Breitman’s clinical anthropometry; natural 

pedagogical experiment, methods of mathematical statistics and mathematical 

modeling.  

Results: it should be noted that the improvement of information technology and the 

use of more efficient electronic devices allows for more promising development of 

mathematical modeling, provided its application in theoretical and practical studies of 

various processes in the human body, including processes such as fatigue. Therefore, 

in the further process of diagnosing the stages of fatigue, it is possible to apply 

mathematical models that already exist, as well as to continue the search for other 

options (in particular, using the theory of self-organizing systems). 

Conclusions: the application of existing theories of fatigue makes it possible to 

consider the variety of causes of fatigue in the human body in terms of physiology.  

Understanding the causes of the fatigue process allows to develop systems that can 

restore the human body, using the possibility of additional feeding with the necessary 

substances for activity or imposing restrictions on the intensity and timing of actions. 

For more effective diagnosis of the degree of fatigue process, it is possible to use 
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methods of mathematical modeling and forecasting, as well as consideration of the 

fatigue process in terms of stability of selforganizing systems (including applying the 

Volterra equations, flow cultivator). Modern research methods of using mathematical 

apparatus and information tools allow for better and faster processing and analysis of 

large data sets. 

Keywords: fatigue, fatigue theories, mathematical model, Breitman method, 

dancesport. 

 

Introduction 

The level of modern training of sportsmen provides for the increase in physical 

and mental loads, which in turn will increase the degree of fatigue. The ability to 

overcome the fatigue that occurs in the process of competitive activity largely leads 

to the achievement of sports results. 

Significant loads withstand by sportsmen require an intensive search for means 

to resume their working capacity in the conditions of optimizing the training process, 

as well as in preparation for competitions and during their conducting. Therefore, 

knowledge of the patterns of fatigue development and the resumption of the 

sportsmen body is of important theoretical and practical importance. 

Among the most common manifestations of the state of fatigue, there is a 

decrease in muscle strength and endurance, a deterioration in the coordination of 

movements, an increase in the energy value of the same work, a slowdown in the 

speed of processing information, a deterioration in memory characteristics, attention, 

a feeling of discomfort, and a rejection of activity. 

There are many formulations of the fatigue period. “Fatigue” is a special type 

of functional state of a person, which temporarily occurs under the influence of 

prolonged or intensive work, which is accompanied by a decrease in its effectiveness. 

Several aspects of the fatigue problem stand out: nature of fatigue; diagnostics; 

forecasting; ways to fight against fatigue and stimulate working capacity. 

The purpose of the research is to determine the general and modern methods 

for assessing fatigue. 
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Material and methods of the research 

The work was performed on the basis of the sports club “Ideal”. Dancers in the 

number of 20 sportsmen, who are engaged in dancesport at the initial training stage, 

took part in the research. In solving the tasks, the following methods were used: 

analysis and synthesis of scientific and methodological literature under the topic of 

studying fatigue processes; summarizing the experience of the practical work of the 

coaching contingent, which works with children in sports dance groups; modified 

method of clinical anthropometry of M.Ya. Breitman; pedagogical experiment, 

methods of mathematical statistics, and mathematical modeling. 

Results of the research 

Historically, since the middle of the 19th century, many physiologists were 

interested in this topic. So, at this time such theories were defined: 

1) The fatigue theory of M. Schiff (1868 p) - was based on the fact of the 

decrease in glycogen reserves in muscles that were exhausted. 

2) The poisoning theory of E. Pfluger (1872) - associated the development of 

fatigue with unacceptable (poisonous) growth of metabolic products in muscles, in 

particular lactic acid. 

3) The strangulation theory of M. Fervorn (1901) – the model for the 

development of fatigue due to the lack of oxygen in muscles was proposed. 

V.V. Rosenblatt (1975) identifies this group of theories and marks as a group 

of humoral-localist theories that are based on researches of isolated muscles. Another 

group of theories, called by V.V. Rosenblatt as the central-nervous theory, connects 

mechanisms of fatigue with structures of the central nervous system. One of the 

founders of the central nervous theory of fatigue is A. Masso, who published the 

monograph “Fatigue” in 1893. This work presents the results of the research of 

muscular activity on a person and the shown role of central mechanisms in the 

formation of a state of fatigue. 

Rosenblatt V.V (1975, 1983) identifies four main areas within the framework 

of the central-nervous theory. 
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1) The development of the first direction is primarily associated with the name 

of L.L. Vasiliev (1926) and M.I. Vinogradov (1935) - the leading role in the 

development of fatigue is assigned to the processes of inhibition in the central 

nervous system. The main factors contributing to this braking state are: working 

dominant attenuation, excessive afferent flow (a constant flow of nerve impulses that 

enter the central nervous system from sensory organs, which perceive information 

both from external irritants (extroreception), and from internal organs (interoception), 

which is directly dependent on the number and strength of the influence of irritants, 

as well as on the state – individual’s activity or passivity) from working muscles and 

the effect on nerve centers of biochemical disorders in the blood that occur with 

active muscle work. 

2) The representative of the second direction of the central nervous theory of 

fatigue was V.A. Levytskyi (1926) - with his theory of the development of the 

imbalance occurs in the interaction of the cortex of large hemispheres and centers of 

the autonomic nervous system. At the same time, vegetative activity support centers 

act as protective concerning the cortex and performing organs, sending brake signals 

to them, thus preventing the possible undesirable consequences of excessive physical 

activity. In other words, we are talking about “conflicts between conscious - strong-

willed and autonomic-vegetative spheres” (V.V. Rosenblatt, 1983, 230 p.). 

3) The third direction, which has the largest number of supporters, is developed 

from the position of the theory of dominant of A.A. Ukhtomskyi (1934). At the heart 

of fatigue, proponents of this approach see a violation of the coordination of 

processes that ensure an active state, and primarily in the central nervous system. 

4) In the fourth direction, K.Kh. Kecheiev (1949) considers the development of 

muscle fatigue in connection with the weakening of the adaptation-trophic influence 

of the sympathetic on the somatic nervous system. 

V.V. Rosenblatt himself proposed the central cork theory of human muscle 

fatigue. He believes that the primary link of fatigue should be sought in the cork limb 

of the motor analyzer while noting that the shift in all other links of the 

musculoskeletal system and other systems of the body is secondary. According to 
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V.V. Rosenblatt, changes that arose for the second time in autonomic, endocrine, and 

muscle systems, and are accompanied by changes in biochemical parameters, in turn, 

affect the primary link of fatigue (motor cortex and motor centers of the central 

nervous system), enhancing the state of the latter one. 

Vinogradov M.I. (1958, 1966) also identifies two types of fatigue - primary 

and secondary. According to M.I. Vinogradov, primary fatigue, which acutely occurs, 

develops as a result of unusual or excessive work, and secondary (slowly develops) - 

as a result of although usual, but long-term activity. It provides less value to 

biochemical shifts in the working body, linking the development of both primary and 

secondary fatigues with disorganization processes mainly in the central nervous 

system. 

І. M. Siechenov (1952,1955), as the founder of the theory of nervism, made a 

significant contribution to the physiology of work not only by the one who 

substantiated the role of the central nervous system in the formation of fatigue during 

physical work but also by the fact that he was one of the first (after A. Masso) who 

used the shoulder Ergograph to study the processes of muscular activity, which 

imitated the work of a hand during “sawing” movements. It was with the help of 

Ergographer, I. M. Siechenov were obtained well-known facts of a faster resumption 

of the functioning of a tired hand in conditions of load on other muscles. This 

phenomenon was designated as the phenomenon of “active” rest. I.M. Siechenov 

connects the phenomenon of “active” rest with the activation of tired centers with the 

flow of afferent impulses from other muscles, that is, through other nerve centers. 

The subsequent research in this direction was also carried out by I.V. Muravov 

(1055-1991). In Ukraine, under his leadership, programs of active recreation, 

industrial gymnastics, as well as physical education for people of different ages were 

developed. 

It is usual to distinguish two main types of fatigue - physical and mental, 

although such a separation is quite conditional. 

Also, some sources describe other types of fatigue - general, local, muscle, 

visual, mental, and so on. Highlighting these types of fatigue, the brightest shifts are 
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noted in those systems that are most “loaded” in the process of work. The limits 

between the indicated types of fatigue are conditional because it’s difficult to imagine 

the isolated functioning of individual systems in a holistic organism. However, such 

an approach is proved in terms of prevention and control of fatigue. 

Fatigue may differ in severity. It is customary to distinguish four degrees of 

fatigue: from little expressed (the 1st degree) to very expressed (the 4th degree). The 

attribution of the state of fatigue to one or another group depends on the severity of 

shifts of the corresponding physiological, psychophysiological, and other indicators 

of activity. 

Based on existing ideas about the causes, mechanisms, and consequences of 

fatigue, it is customary to distinguish several approaches to its diagnosis: 

- performance assessment; 

- assessment of the state of physiological systems of the body; 

- assessment of psychophysiological characteristics; 

- subjective assessment of the state. 

Researchers usually use all of the listed approaches to fully diagnose fatigue. 

This is due to the understanding of the nature of the state of fatigue and, first of all, to 

the fact that fatigue is based on the non-coordination of functional systems. One 

shouldn’t forget about the role of fatigue as a protective reaction to the excess load of 

the body. 

Considering this issue, A.O. Navakatikyan (1993) notes that fatigue and 

working capacity are closely interconnected, and, adhere to certain terms of decrease 

of working capacity under the influence of work, characterizes the degree of fatigue. 

He proposed a conceptual mathematical model in which the mapped foundations of 

the relationship of working capacity (P) and fatigue (Y) with labor efficiency (e), the 

nature of the work performed, including its aims (W), the conditions of the 

production environment (C), the state of physiological systems, which consist of 

subsystems I (information), E (energy) and M (motivation). Labor efficiency is 

determined by the formula: 

e = W * C * І * M * E, (1) 
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where all indicators are expressed in relative values. Working capacity is 

assessed according to physiological and production parameters when performing a 

specific work (Ws) under the optimal conditions: 

Р = emax = Ws * Co * Іmax * Eo * Мо, (2) 

 

where the indices “mах” та “о” mark the maximum and optimal values of the 

functions respectively. At the same time, changes in working capacity between two 

points of time (t1 and t2) caused by operation reflect the degree of fatigue (Y); 

Y = Pt1-Pt2 (3) 

The proposed model can be used at optimal and stable levels of working 

conditions, motivation, and activation of systems. As these conditions aren’t most 

often met, then the standardized indicators C, E, I, and M. should be used. The author 

believes that the proposed approach allows to a certain extent to more correctly 

interpret many of the available data on the problem of fatigue and working capacity. 

The huge material was accumulated regarding disorders in the body systems 

during the development of fatigue in the physiology of labor. The most fully studied 

cardiovascular, respiratory, musculoskeletal, excretory, endocrine, and central 

nervous systems. Metabolic and energy indicators, a function of oxygen supply, and 

dynamics of blood indicators are widely used to diagnose the state of fatigue. 

Features of neuroendocrine regulation and intersystem interactions are less studied. 

The assessment of the state of systems and functions in the dynamics of 

working capacity and fatigue dynamics has two main aims. The first is to detect the 

degree of implementation of the reserve capabilities of the system in conditions of 

labor load. It’s known that different systems have different adaptive capabilities. The 

second aim, which was to study the behavior of systems in the process of work, is to 

determine “the factor that limits”, which leads to a significant decrease in working 

capacity, to the development of fatigue. The function or system that has the greatest 

workload during operation is most often the “factor that limits”. In this regard, the 

practice of labor physiology adopts the principle of the previous analysis of activities 
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in order to identify the functions of the most “loaded”. This makes it possible to 

create a reasonable minimum of directions and a set of research methods. 

Historically, this approach to assessing the functional state, including fatigue, 

arisen relative to professions where information interaction between human beings 

and the environment prevails. Performance indicators of analyzers (visual, auditory, 

tactile), integral functions – visual-motor and audio-motor coordination, regulation of 

motor acts, processing of information, memory, attention, decision-making process 

were studied. Recently, psychological methods have been increasingly used in the 

physiology of labor - testing personality properties, psychological processes. 

Diagnostic value is only those indicators that show a disturbance in systemic 

reactions during the activity. It’s important to evaluate intersystem interactions, 

especially in the field of central regulation of motor and visceral functions. 

There are the most controversial thoughts about the possibility of using a 

feeling of fatigue as indicators of fatigue, but they reflect rather unsuccessful attempts 

at modern psychology than the present state of affairs. Still, S.G. Gellerstein (1926) 

noted that subjective manifestations are nothing more than the display of objective 

processes in human sensations or consciousness. On the other hand, a feeling of 

fatigue (subjective assessment) can also appear in conditions of light, not stressful 

labor, next to its absence, most often, with a fairly significant workload. This 

indicates that the causes of fatigue don’t always coincide with such when a state of 

fatigue develops. 

The questionnaire doesn’t quantify the results. This disadvantage is overcome 

with the help of methods of subjective assessment of the state on a scale. The person 

tested correlates his feelings with a number of polar signs, for example: “tired - not 

tired”, “cheerful – sluggish” or with individual statements such as “weakness”, 

“rested”. The results of the responses are compared to an assessment scale compiled 

by empirical or expert means. The status level is diagnosed in points. In the known 

WAM test proposed by S.A. Doskin et al. (1973), 30 pairs of polar value signs are 

proposed to the test. The person tested should evaluate his condition for each of the 

pairs of signs on a seven-point scale. The conclusion about the state is given by the 
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average scoring of well-being, activity, and mood (hence the name of the test - 

WAM), and the nature of the relationship between them. 

There are different modifications of this test regarding individual activities. It 

should be noted that the subjective assessment of the state of fatigue is considered 

only as of the previous stage of the study of the functional state. A complete picture 

of the state can only be drawn up taking into account all approaches that determine 

the “active” state of a person. 

At this stage of the development of science, a certain limit has already been 

reached on the possibility of revealing the research problem from the point of view of 

physiology. Currently, the task of identifying methods for determining the state of 

fatigue and searching for methods for resuming the human body system is 

differentiated. There are separate fields of science in which research is based on 

fundamentally new research methods. The use of mathematical modeling methods 

leads to the process of integrating knowledge from different fields of scientific 

research, thereby forming the only theory of the development and formation of self-

organization processes. 

If we accept that the human body is the system that self-organizes and adds to 

this the capabilities of mathematical modeling and forecasting the development of 

systems, then we can get a new approach to methods for assessing fatigue. 

Several mathematical methods for analyzing empirical data developed at the 

end of the 19th century deserve special attention, which includes: 

1. The method of A. Quetelet “average person structure”. The essence of the 

method is that each link of the body (to the same age and sex) is taken in its absolute 

dimension and the average value of its size is obtained. They give the average values 

of a person combined into a single whole. In practice, the reusable accumulation of 

similar is manifested in a clearer expression of the structure characteristic of the 

corresponding residence environment [4]. 

Any parameters are taken separately, such as body length, weight, individual 

biokinematic link or body organ, or the type and mode of their activity, lead to the 

average value of the structurally functional construction of the “average person” as 
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the most pronounced, relative to all directions of the three-dimensional representation 

of the body. If the “average person” is taken as the standard or limit of the reference 

(conditional zero) and used to analyze the considered object, then you can determine 

a measure of deviation from the “derived norm or conditional zero”. When compiling 

the relations of each of the compared body parts among themselves or each of them 

as a part to the whole, the ratio coefficient loses dimension and compares 

characteristics and is expressed in parts of one or in percentage, or in established 

units of normalized space. 

In this case, the structure of the “average person” as a unit of measure displays 

the qualitative structure of the image structure. The uniform blur of the contour 

“Middle” towards the proportional measurement ±% from Х constitutes the zone of 

the universality of the “middle” structure. Any deviation of the real image from the 

standard in any direction with the clarity of the expression and the distance of its 

manifestation is a pathological representation of something that violates the 

relationship of other parts of the whole. Within the limits of the manifestation of the 

versatility of the functioning of each of the parts of the whole, their stress and wear 

occur, which determines the duration of maintaining an equilibrium stable ratio. 

Practically, the method of the “average person” revealed the essence of a factor 

that strengthens a holistic structure, which consists of a “universal” equalization of 

the distribution of energy-mass exchange between the constituent components of an 

entire organism and a “specialized” distributive energy mass exchange. However, at 

that time, this discovery didn’t find a proper understanding of its entire significance 

due to insufficient preparation for its perception. 

2. The method of F. Galton, associated with the structure of “collective 

photography”. The essence of the method of “collective photography” in its content is 

close to the method of A. Quetelet in the structure of the “average person”. In this 

case, according to the established rule of this process, the total value of a large 

number of photographs is superimposed on one photographic plate. As a result, the 

features of the characteristics that are mostly found in the compared lens are drawn 

out. By the measure of distance from a clear image, blur increases, which 
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proportionally loses clarity to the output circuit. This can be characterized as a 

“universal” measure of the persistence of the image, which is observed in the process 

of comparing the proportionality of a large number of photographs. Also, in addition 

to the clear image of the standard, some distortions of it as an increase, in contrast, 

were quite pronounced [8]. 

Using the method of Galton, Sheldon, when studying thousands of 

photographs, noted that such distortions have a certain orientation in three strictly 

defined directions with a clearer blur among these directions. 

Almost simultaneously with the method of Sheldon, the method of clinical 

anthropometry by M.Ya. Breitman appears. This method introduced the classification 

of somatotypes taking into account hormonal ratios in the humoral medium of 

organisms and the influence of this composition on the formation of somatotype 

structure. The introduction of fifteen elements of the construction of the somatotype 

depicts various variants of his constitutional structure and the accompanying 

nosological interdependence of the structure of the corresponding type of structure, as 

well as a measure of the viability of a particular somatotype, to the environment of 

his environment [1, 2]. 

M.Y. Breitman introduces into the basis of clinical anthropometric diagnostics 

the separation of the qualitative structure of the formation and the general 

characteristic of the absolute size of the body. 

The modification of his technique consists in establishing not only the structure 

of the relations between the partial sizes of the body to the total length of the body 

but also their rank of value, as well as the order of passing the value in the ranked 

series. This makes it possible to establish the features of biological development and 

its deviation from the standard, both in the qualitative direction and in the magnitude 

of their manifestation. 

The possibility of changing the value of any parameter and its order of the 

ranked series of interacting functional structures in the structure determines the level 

of universality of the holistic structure of the organism in ensuring adaptive behavior. 

In some cases, this is interpreted as an indicator of the plasticity of an integral system, 
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which has the characteristics of the speed of this process, the strength of its severity, 

and the expansion limit. These processes are most effective in the area of indicators 

of “average person”. 

The level of universality manifestation is determined by the possibility of 

changing the order limits in the ranked structure of share participation of each of the 

component components within the limits of possible variation of its functional 

activity from the maximum permissible minimum to the maximum possible 

maximum. The range of boundaries from minimum to maximum determines the 

variability of the change in the structure of the restructuring of the ranked series, 

which displays the qualitative rebirth of functional activity. 

The modification of this method made it possible to find a new opportunity 

regarding the definition of the individual's somatotype and obtaining a code from a 

number of primes, after which you can determine a structure of fifteen indicators. 

It should be taken into consideration that the metabolic processes of human 

activity take place in the general internal environment of the body, but with different 

directions of expression. This feature is manifested in the essence of anabolic and 

catabolic components of metabolism, which gives rise to a complex multi-component 

structure of relations “request-pleasure” of the whole complex of “flowing 

Chemostats” or “cultivators”. The performance of any activity is associated with 

energy consumption, the potential of which requires systematic replenishment. 

Regardless of the level of this process, its mechanism is represented by the flow 

system of energy-mass exchange. Such a process leads to a saturation of the need for 

them. The optimal state meets the equal demand and satisfaction of this demand. 

Such dependence, in addition to the quantitative relationships “demand-pleasure”, has 

a characteristic of the speed of its flow. 

The main task of maintaining the persistence of the integral mutual relations of 

these phenomena in the flow system is to synchronize their interaction. 

In general, this process found its mathematical description in the expression of 

the mathematical model of Volterra-Lotka, which describes the relations of 

“pleasure–demand”. Subsequently, Kolmogorov extended this model to an unlimited 
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number of interchangeable processes that have a consistent interaction “demand-

pleasure”. 

Thus, the main characteristics in the flow systems, which, first of all, act: 

blood, respiratory, intestinal-gastric system, there is a volumetric flow of the initial 

mass exchange, its concentration, the rate of transformation of the mass exchange 

material, the level of saturation with metabolic products, the coefficient of the 

economy of using the initial mass exchange. 

In fact, the question can only be about the circulatory system as a flowing 

“Chemostat”. All others can be considered as specialized organ-making or flow 

“Chemostats”, in which differentiated metabolic processes are carried out with 

completely different directions of anabolic and catabolic processes. The whole 

variety of these relationships in the system of a holistic organism is described by the 

equations of the flow “Chemostat”, which in some cases are defined as a flow 

cultivator. 

When the biological maturity limits are reached as an indicator of the mastery 

of the medium interaction (the possible level of adaptation behavior complexity), 

which determines the viability of the integral system, its subsequent equilibrium state 

depends on maintaining the accuracy of synchronizing the specialized “Chemostats” 

on the energy supply flow. The limit in energy supply leads to the emergence of the 

highest cost-effectiveness of the structure of the dynamic stereotype of adaptive 

behavior. Violations of the correspondence between the statistical structure of the 

environment stay and the statistical stereotype of individual adaptive behavior lead to 

energy costs that cannot be replenished beyond the total requirement, which consists 

of the need to eliminate debt and the need to replenish the exchange in order to 

maintain the baseline level of vitality of a holistic organism. 

Conclusions / Discussion 

The results of the analysis of the existing theories regarding the causes of 

fatigue as a physiological process confirm the authors' opinion that the problem of 

timely diagnosis of the beginning of this process in the human body doesn’t lose its 
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relevance [4, 6, 8]. Especially when it comes to the process of training for the highest 

sporting achievements. 

Using the existing fatigue theories makes it possible to consider the variety of 

causes of the fatigue process in the human body from the point of view of 

physiology. 

Understanding the causes of the fatigue process allows you to develop systems 

that can resume the human body, using the possibility of additional feeding with the 

necessary substances for the activity or introducing the restriction on the intensity and 

time of action. 

For more effective diagnosis of the degree of fatigue process, the possible use 

of mathematical modeling and prediction methods, as well as consideration of the 

fatigue process from the point of view of the persistence of systems that are self-

organized (in particular, the use of the equations of Volterra, the flow cultivator). 

Modern research methods using the mathematical apparatus and information means 

to give the possibility for better and faster processing and analysis of large amounts 

of data. 

The prospects for further research. It should be noted that the improvement 

of information technologies and the use of more efficient electronic devices provides 

an opportunity for a more promising development of mathematical modeling, 

provided its application in theoretical and practical studies of various processes in the 

human body, and in particular such a process as fatigue. Therefore, in the subsequent 

process of diagnosing fatigue stages, you can use mathematical models that already 

exist, as well as continue to search for other options (in particular, using the theory of 

systems that are self-organized). 
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Purpose: determination and analysis of indicators of individual typological 

characteristics of the personality of basketball players 13-14 years old, and, taking 

them into account, provide recommendations for the training process on the basis of a 

differentiated approach. 

Material and methods: at the beginning of the preparatory period of 2019-2020 

academic year the psychological diagnostics was carried out according to the method 

of G. Eysenck EPI (Eysenck Personality Inventory), with the help of which we 

obtained data on individual typological (predominance of the type of temperament) 

indicators of basketball players at the stage of preliminary basic training. The study 

involved 30 basketball players 13-14 years old. 

Results: the issue of increasing the effectiveness of the organization of psychological 

training through the use of the opportunities for the development of the personality of 

athletes, its control and correction is one of the most important tasks facing both 

children and youth sports and sports of the highest achievements. Psychological 

preparation and control of the development of psychological readiness takes an 
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important place in the educational and training process of basketball players, and the 

stage of preliminary basic training was no exception. 

Conclusions: the data obtained became the basis for recommendations for the 

correction of the educational and training process, namely: the distribution of 

basketball players by subgroups at the stage of preliminary basic training, taking into 

account the properties of the nervous system, individual typological characteristics, 

personality traits, sincerity according to the "scale of lies", which will increase the 

percentage of assimilation of educational material, to improve interpersonal 

relationships that develop between partners due to their compatibility, such as 

respect, mutual understanding, cohesion, interpersonal attraction, positive emotions, 

etc. 

Keywords: basketball program, psychological training, basketball players, 

psychological diagnostics, G. Eysenck's method of EPI, correction. 

 

Introduction 

Youth basketball continues to grow rapidly in Ukraine and becomes more 

meaningful, and psychological factors play an important role in it. The result of the 

game mostly depends on those athletes who make original decisions, see the 

playground better, understand partners without words and are psychologically attuned 

to the game. So it is necessary for basketball players at the stage of preliminary basic 

training, in the competitive period to learn to solve complex psychological problems, 

because in this period the official competitions in the All-Ukrainian Youth Basketball 

League (VYUBL) begin. 

In sports, great importance is attached to psychological training. Well-known 

experts in the field of sports theory pay attention to sports psychology (A. V. 

Alekseev, 2003; H. D. Babushkin, 2006; L. D. Hissen, 1990; H. D. Horbunov, 2006; 

H. B. Horska, 1995 ; Yu.Ya. Kiselyov, 2002; A. Ts. Puni, 1984; A. V. Rodionov, 

2004; P. A. Rudyk, 1974; H. I. Savenkov, 2006). 

Also in the system of psychological training there is a term "psychological 

support", which was developed by H. B. Horska, 1995; H. D. Babushkin, 2006, etc., 
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"psychological control" (Yu.Ya. Kiselyov), and "psychological support" (N. B. 

Stambulova, 1999; V. H. Sivitsky, 2007, etc.). 

Modern researches by such scientists as H.D. Babushkin, 2006; E.P. Ilyin, 

2007; A.V. Rodionov, 2004 emphasize the problem of self-realization in sports due to 

a number of difficulties associated with insufficient theoretical aspects, the separation 

of physical, technical and tactical training from psychological training, which 

prevents the harmonious development of the athlete's personality potential [1, 7, 12]. 

The importance of the analysis of psychological features taking into account 

the types of temperament, personality traits of each basketball player 13-14 years, the 

properties of the nervous system necessary for successful training activities, and 

preparation for competitions and successful performance in them is the main 

direction in this work. 

The issue of improving the effectiveness of psychological training through the 

use of opportunities for personal development of athletes, its control and correction is 

one of the most important tasks facing both children's and youth sports and sports of 

higher achievements [2, 5, 11, 21]. 

Taking into account above mentioned facts, the improvement of the 

components of psychological training of basketball players at the stage of preliminary 

basic training in the preparatory period is an urgent issue of children's and youth 

basketball. 

Purpose of the research is to determine and analyze the indicators of 

individual typological characteristics of the personality of basketball players aged 13-

14 and taking them into account to provide recommendations for the training process 

on the basis of a differentiated approach. 

Material and Methods of research 

The reseach was conducted in several stages. At the first stage of the reseach, 

experimental data were collected with further analysis of the results with 

recommendations for the correction of the training process of basketball players aged 

13-14. 
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To determine the indicators of individual typological features, properties of the 

nervous system, the sincerity of basketball players at the stage of preliminary basic 

training, psychological diagnosis was performed according to the method of H. 

Eysenck EPI 1963. 

The reseach involved 30 students of Children’s and Youth Sports School of 

Olympic Reserve № 5 named after Deserved Coach of Ukraine M. I. Hovorunova, 

born in 2006-2007. 

Results of the research 

Psychologically, one of the common age characteristics of the adolescent is the 

need for self-affirmation. It is not based on victories in the game during official 

competitions, but on victories in the training process. The game is already the result 

of training sessions and conscious learning, where the ability to perform technical 

elements in the distribution of moral and volitional efforts is manifested. Volitional 

qualities characterize the desire of a basketball player to achieve results and begin to 

develop and consolidate in adolescence. A fairly complete assessment of the results 

of joint work of a coach and a basketball player can be obtained at the age of 15, for 

which the coach needs to understand and take into account the psychological 

characteristics of adolescence to subordinate further training work to the formation of 

each individual [2, 8, 10, 13 , 20]. 

Psychological features of competitions, circumstances and patterns that make 

high demands on the psyche of basketball players 13-14 years, all that the player has 

learned and accumulated as a result of the training process, can be lost in minutes and 

sometimes seconds before the start of decisive games. Therefore, we believe that the 

psychological training of basketball players at the stage of preliminary basic training 

is an important and mandatory element in the system of long-term training of 

basketball players [14, 15, 16, 17]. 

The content of psychological training during the annual microcycle in young 

basketball players aged 13-14 is presented in Figure 1. 
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Figure 1. Periods of psychological training according to the curriculum 

for  Children’s and Youth Sports School 2019 

 

After analyzing the current basketball curriculum for Children’s and Youth 

Sports School of Ukraine (2019), we can note that psychological training is 

organically combined with other types of training such as physical, technical, tactical, 

game, and is conducted during the year during the training process. In particular, it 

was found that the amount of psychological training is not determined by quantitative 

indicators, but it does not cease to be a necessary condition for the successful solution 

of the system of long-term training of basketball players [11]. 

It should be noted that to the greatest extent psychological preparedness should 

be developed during the preparatory period. Taking into account the 
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recommendations on the sequence of construction of the annual cycle of basketball 

training, a psychological diagnosis was carried out according to the method of H. 

Eysenck EPI (Eysenck Personality Inventory) with the help of which data on 

individual indicators were obtaines, namely: the predominance of temperament, 

taking into account the properties of the nervous system, indicators of personality 

traits and sincerity of the researched members [6, 7, 10, 18]. 

The reseach involved 30 basketball players aged 13-14, but the results of 11 

(36.66%) basketball players are not used as reliable, due to the critical threshold of 

scores on the "sincerity scale". In the Table 1, which characterizes these players as 

those who tend to give positive answers to questions. 

Table 1 

Determining the sincerity of basketball players aged 13-14 by numerical 

indicator according to the method of H. Eysenck EPI (n = 30) 
The name of the scale  The number of 

sportsmen 
% 

A reliable result on the scale of sincerity 19  63,33% 

A critical indicator on the scale of 
sincerity 

11  36,66 % 

 

They are also seen as promising, as those who can perform more loads than 

others and improve their physical and psychological performance faster than others. 

The results obtained on the indicators of individual typological personality 

traits of basketball players at the stage of preliminary basic training (n = 19) are 

indicated in Figure 2 as follows: 5% of basketball players have an even combination 

of all types of personality temperament that easily adapt to emerging circumstances 

and can fit in them , it is usually desirable to set them important tasks that they will 

be happy to perform with (social) support from parents and mentors. 
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Fig. 2. Typological indicators (predominance of temperament type) of 

basketball players aged 13-14 (n = 19) 

 

The predominance of the phlegmatic type of temperament of basketball players 

- 5%, require more time to study the task, but after mastering give a stable result, both 

during training and in competitive periods. The predominance of the melancholic 

type of temperament of basketball players - 11% need emotional encouragement and 

support and react negatively to criticism. The predominance of sanguine type of 

temperament of basketball players - 21%, in which the mind takes precedence over 

emotions, they strive to take leadership positions, then the predominance of choleric 

type of temperament of basketball players - 58% have great stability of aspirations 

and interests, persistence, but possible difficulties in switching and retention of 

attention and require additional control over discipline. 

Thus, the obtained indicators of the properties of the nervous system from 

emotional stability to neuroticism according to the method of H. Eysenck EPI show 

predominant phlegmatic type of temperament
predominant melancholic type of temperament
predominant sanguine type of temperament
predominant choleric type of temperament
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that emotional stability, which is more characteristic of athletes with a predominance 

of sanguine and phlegmatic temperament - 31.6%, neuroticism – characteristic of 

athletes with a predominance of choleric and melancholic temperament types 68.4%. 

Table 2 

Determination of properties of the nervous system from stability to 

neuroticism according to the method of H. Eysenck EPI (n = 19) 
Properties of the nervous system The number of 

people  
% 

Emotional stability 6 people 31,6% 

Emotional instability (neuroticism) 13 people 68,4% 
 

Indicators of measuring personality traits of the nervous system of basketball 

players aged 13-14 (n = 19) are 68.4% among extroverts, 21.1% among introverts 

and 10.5% among ambiverts (Figure 3). 

 

 

 

 

 

 

 

Fig 3. Indicators of measuring personality traits of the nervous system of 

basketball players 13-14 years (n = 19) 

 

The vast majority of extrovert players (sanguine and choleric) are sociable, 

flexible, have great initiative, high social adaptability, and lack perseverance. The 

second place is occupied by introverts, who are characterized by isolation and 

observation, tendency to introspection and complication of social adaptation, fixation 

of interests around the phenomena of their own inner world, as well as social 

passivity with sufficient persistence. 
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Among basketball players at the stage of preliminary basic training there are 

ambiverts who have a flexible psychotype, are able to adapt well to the situation and 

can take advantage of both introverts and extroverts. 

Conclusions / Discussion 

The data obtained at the end of the reseach give rise to the correction of the 

training process during the preparatory period, namely, the division of basketball 

players 13-14 years into subgroups, which will increase the percentage of 

assimilation, improve interpersonal relationships between partners due to their 

compatibility such as respect, mutual understanding, cohesion, interpersonal 

attraction, positive emotions, etc. 

The obtained results made it possible to provide recommendations for the 

correction of the training process by applying a differentiated approach taking into 

account individual typological features, such as: temperament types, personality traits 

of each basketball player, nervous system properties, namely, distribution of 

basketball players by subgroups to perform special basketball exercises at the stage of 

preliminary basic training. 
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Purpose: to consider the issue of the peculiarities of construction the training process 

of young weightlifters 14-15 years old in the basic mesocycle of the preparatory 

period in the annual macrocycle, taking into account the peculiarities of a specific 

biological cycle. 

Material and methods: the work uses the methods of theoretical analysis and 

generalization of scientific information, system analysis. The reseach involved young 

pupils of the Children and Youth Sports School № 16 and Children and Youth Sports 

School № 8, Kharkov. The experiment involved 24 young female weightlifters 14-15 

years old, who were divided into two groups: control and experimental, 12 athletes in 

each group. The participants in the experiment trained 3-4 times a week in 

accordance with the developed methodology. 

Results: presents modern approaches to the peculiarities of building the training 

process of young weight-lifters 14-15 years old; provides a detailed structure for 

constructing the basic mesocycle in the annual macrocycle, taking into account the 

phases of the ovarian-menstrual cycle. Comparative analysis of indicators of special 

exercises and general physical fitness of female athletes in the control and 
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experimental groups at the beginning and at the end of the experiment showed that 

the level of general physical fitness of athletes in the experimental group significantly 

increased under the influence of the proposed methodology.  

Conclusions: it was determined that among young athletes involved in kettlebell 

lifting it is necessary in the basic mesocycle of the annual macrocycle to carry out the 

distribution of loads in accordance with the phases of the ovarian-menstrual cycle. 

The introduction of the methodology of the training process of young kettlebells 14-

15 years old in the basic mesocycle of the annual macrocycle, taking into account the 

phases of the ovarian-menstrual cycle, contributed to a significant increase in the 

indicators of general and special-auxiliary exercises in the experimental group. 

Keywords: young female athletes, specific biological cycle, phases of the ovarian-

menstrual cycle, microcycles, mesocycles. 

 

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, 

depletion of the adaptive reserve and shortening of the performance time of athletes, 

does not allow achieving high sports results.  

The functioning of physiological systems and adaptation 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 cyclic 

functions of the hypothalamic-pituitary-ovarian-adrenal system. A number of studies 

(A. G. Radzievsky, 1990; F. A. Iordansky 2012; V. V. Mulik 2001; 2016; L. Ya. - G. 

Shakhlina, 1995-2014) [3-5; 12-14], including foreign (A. M. Burrows, S. R. Bird, 

2005; S. B. da Silva, 2006; A. J. Anderson, M. A. Babcock, 2008), [16-21] devoted to 

the influence of sex hormones in the system of women's sports training. Experts have 

established the dependence of the manifestation of the working capacity of athletes of 

various sports specializations and the reaction of their bodies on changes in the 
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concentration of sex hormones during the menstrual cycle (V. Mulik, 2001; V.M. 

Platonov 2004; M.S. Prudnikova, 2009) [4; 9; 10].  

The purpose of the reseach is to consider the issue of the peculiarities of the 

construction of the training process of young female kettlebells 14-15 years old in the 

basic mesocycle of the preparatory period in the annual macrocycles, taking into 

account the peculiarities of a specific biological cycle. 

Material and methods of research  

According to the methodological approach in solving the problem and the set 

tasks, the research program included a set of research methods: analysis of scientific 

and methodological literature, determination of special physical readiness using 

pedagogical testing of young weight lifters, pedagogical testing according to the 

training process and methods of mathematical statistics.  

This reseach involved young pupils of the Children's and Youth Sports School 

№16 and Children's and Youth Sports School №8, Kharkov. The experiment 

involved 24 young female weightlifters 14-15 years old, who were divided into two 

groups: control and experimental, 12 athletes in each group. The participants in the 

experiment trained 3-4 times a week in accordance with the developed methodology. 

Results of the research  

Sports training of young athletes involved in kettlebell lifting provides for the 

use of means and methods that affect the development of such physical qualities as 

strength, strength endurance and speed-strength training. Under the influence of 

training in the body of the athlete, certain changes occur. In the process of adaptation 

to physical activity, the level of physical performance and fitness of athletes 

increases. One of the manifestations of the body's adaptation to power manifestations 

is muscle hypertrophy.  

However, in order for the changes in the body of the athletes to have a positive 

character, the trainer must choose the optimal training regimen, taking into account 

the ovarian-menstrual cycle and properly selected rest, recovery procedures, 

contribute to a faster growth of sports skills. At the same time, today there are no 
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studies on the construction of a one-year macrocycle of training young athletes 

involved in kettlebell lifting, taking into account the ovarian-menstrual cycle.  

At the beginning of the research, young athletes involved in kettlebell lifting 

were divided into two groups of 12 people each. Female athletes of the experimental 

group trained according to the developed experimental methodology, which provided 

for the training process of taking into account loads in the basic mesocycle of the 

annual macrocycle, taking into account the phases of the ovarian-menstrual cycle. 

Taking into account the recommendations of leading experts in the field of 

building the training process of training athletes (V. Platonov, 2004; V.V. Mulik 

2017) [4-5; 8-9], it is reasonable to construct a two-cycle summer training of young 

athletes involved in kettlebell lifting, taking into account the phases of the OMC 

during a one-year macrocycle. 

In our reseach, the construction of a one-year macrocycle of training young 

athletes is based on the generally accepted theory of periodization (V.M. Platonov), 

which provides for the division of the macrostructure into preparatory, competitive 

and transitional periods, and when menarche appears, we have introduced a 

developed experimental technique for constructing a basic mesocycle (basic on GPP 

in June) in the preparatory period, developed taking into account the phases of the 

ovarian-menstrual cycle (Table 1). 

The control group carried out the training process according to the sports 

school program, which did not take into account the distribution of the load during 

the biological cycle system. The total volume of loads in the basic mesocycles did not 

have significant differences between the groups. (р>0,05).    
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Table 1 

The structure of the basic mesocycle according to GPP, taking into account the phases of the OMC of weightlifters 14-15 
years old 

 
Basic mesocycle 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 
Distribution of phases of the menstrual cycle 

Menstrual Postmenstrual Ovulatory Postovulatory Premenstrual 
Number of training sessions 

- 1 1 2 1 1 2 2 1 2 2 1 - 1 1 1 2 1 1 2 2 2 1 - 1 1 2 1 
Methods and magnitude of load 

1 training session 
- U U U AL U AL ПО U U AL U - U AL U R Р ПО U U AL AL - U U AL U 
- S A A S A A SI S A SI A - A S A З - A SI A SI A - SI S A A 

2 training session 
- - - AL - - U U - AL  U U - - - - Р - - AL AL U - - - - U - 
- - - S - - S S - A A S - - - S S S - S - - - - - - - - 

Distribution of training hours 
- 2 2 3 1 2 3 4 2 4 2 2 - 2 2 3 3 2 3 3 4 2 1 - 2 4 1 3 
- - - 1 - - 1 1 - 1 2 - - - - - 2 - - 1 1 1 - - - - 2 - 
 

Remark: U - uniform; AL - alternating; R - repeated; S- small; A - average; SI- significant 
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The proposed approach to planning in the annual macrocycles of the basic 

mesocycle for young female kettlebell lifting athletes, taking into account the phases 

of the ovarian-menstrual cycle, modified from the works of V.V. Mulik (2017). So, 

table 2 shows the detailed content of the training process in the preparatory period of 

the basic mesocycle. The proposed experimental training program for the basic 

mesocycle took into account kettlebell lifting during the ovarian-menstrual cycle and 

included four anaerobic exercises.  

Table 2 

The content of the training program of young weightlifters 14-15 years old from 
the experimental group in the basic mesocycle for general physical training, 

taking into account the ovarian-mental cycle 

D
ay

 Start 
time of 
lesson 

Duratio
n of the 
lesson, 

min 

Training aids Load direction 

Lo
ad

 v
al

ue
 

The main method 
of performing 

exercises 

1 
11-00 60 

Exercises for snatching weights 
and barbell rows, squats with 
kettlebells 

Anaerobic L Interval 

19-00 20 Exercises using different modes of 
work. Use of exercise equipment Mixed S Interval 

2 11-00 60 

Exercises for pushing weights and 
deadlifts for the number of times, 

squats with a barbell 
Use of exercise equipment 

Anaerobic A Interval 

3 11-00 60 
Exercises for weightlifting and 

barbell pulling, squats with 
dumbbells 

Anaerobic L Interval 

 19-00 30 
Exercises using different modes of 
operation and exercise equipment 

to improve physical qualities 
Mixed A Interval 

4 Day off Restorative means Recovery of female athletes body  

5 
11-00 60 

Exercises for snatching weights 
and barbell rows, squats with 

kettlebells 
Anaerobic A Interval 

19-00 30 Exercises using different modes of 
work. Use of exercise equipment Mixed Si Interval 

6 

11-00 60 Exercises for snatching weights 
and barbell rows, squats with 

kettlebells 
Anaerobic L Interval 

19-00 20 Cross training Aerobic S Continuous 
7 Day off Restorative means Recovery of female athletes body 

   Load: S- small; A - average; Si - significant L. - large.  
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As a result of the use of the author's methodology for constructing the training 

process among 14-15 years old girls-kettlebells in the basic GPP mesocycle of the 

preparatory period of the annual macrocycle, taking into account the specific 

biological cycle, significantly better results of the test indicators of young weights in 

the experimental group (Table 3).  

Table 3 

Indicators of general physical training of weightlifters of control (CG, n1 = 
12) and experimental (EG, n2 = 12) groups at the beginning and at the end of the 

experiment, mX ±  
Indicators  Groups of athletes t р CG EG 

Running for 30 m, s before 5,6±0,4 5,7±0,7 0,12 >0,05 
after 4,6±0,2 3,9±0,2 2,47 <0,05 

Running for 60 m, s before 10,6±0,4 10,3±0,7 0,37 >0,05 
after 9,1±0,5 7,8±0,3 2,22 <0,05 

Standing long jump, cm before 168,8±6,5 167,5±5,8 0,14 >0,05 
after 196,6±7,3 214,7±4,2 2,14 <0,05 

Pull-ups, number of times before 6,4±1,3 6,2±2,2 0,07 >0,05 
after 13,1±1,5 17,3±0,7 2,53 <0,05 

Push-ups, number of times 
before 10,5±3,0 11,2±2,5 0,17 >0,05 
after 20,4±2,5 26,6±1,4 2,16 <0,05 

Hanging on the bar 1.5 cm wide, s before 11,7±2,7 11,5±2,0 0,06 >0,05 
after 26,0±3,2 34,5±2,1 2,22 <0,05 

Hanging on the bar on one hand, s before 16,7±1,8 16,9±1,7 0,08 >0,05 
after 24,1±1,9 29,4±1,5 2,18 <0,05 

Hanging on the bar on bent arms, 
s 

before 20,8±2,1 20,3±2,5 0,15 >0,05 
after 34,5±2,8 41,9±1,3 2,39 <0,05 

Raising legs to the crossbar, 
number of times 

before 8,4±2,1 8,0±2,5 0,12 >0,05 
after 17,4±2,4 23,8±1,7 2,17 <0,05 

Pull-ups on the bar 1.5 cm wide, 
number of times 

before 3,5±1,0 3,1±1,3 0,24 >0,05 
after 8,3±1,2 12,3±1,3 2,26 <0,05 

 

The results of 30 m running in the experimental group were 3.9 s, which is 0.7 

s better than in the control (t = 2,47; p <0,05) 60 m run – 1,3 s (t = 2,22; p <0,05) 

standing long jump - by 18,1 cm (t = 2,14; p <0.05) pull-up on the crossbar - by 4,2 

times (t = 2,53 ; p <0.05) flexion and extension of the arms in an emphasis lying on 

the floor – by 6.2 times (t = 2,18; p <0.05) hanging on a bar 1,5 cm wide - by 8,5 s ( t 

= 2,22; p <0,05) hanging on the bar on one hand - by 5.3 s (t=2,18; р<0,05); hanging 

on the bar on bent arms - by 7,4 s (t = 2,39; p <0,05) lifting the legs up in the hang on 
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the bar - by 6.4 times (t = 2,17; p <0,05 ) and pulling up on a plank with a width of 

1,5 cm – by 5,0 times (t = 2,26; p <0,05). While no significant difference was found 

at the start of the study. 

Thus, a comparative analysis of the indicators of special exercises and general 

physical fitness of female athletes in the control and experimental groups at the 

beginning and at the end of the experiment showed that the level of general physical 

fitness of athletes in the experimental group significantly increased under the 

influence of the proposed methodology, in which the developed exercise complexes 

were used in the basic mesocycle of the preparatory period taking into account the 

ovarian-menstrual cycle.  

Conclusions / Discussion 

An analysis of the scientific literature shows isolated studies in weightlifting. 

In recent years, scientists have conducted research on the content and methods of the 

training process of young female weight-lifters of 14-15 years old with various 

methods of motor skills and strength qualities (Yu.V. Verkhoshanskiy 2013), 

planning the training process during a one-year macrocycle of athletes aged 14-15 (V. 

Platonov, 2014, 2015) and the influence of the training process of young female 

weight-lifters 14-15 years old on the manifestations of physical qualities M.S. 

Ipolitov. However, the influence on the working capacity of the physical loads of 

young female kettlebells athletes 12-13 years old at the first stage of training in long-

term training was studied, which prompted the construction of the training process of 

young female kettlebell lifters 12-13 years old during a one-year macrocycle, taking 

into account the ovarian-menstrual phases. 

The conducted research confirmed the results of other authors [1, 2] about the 

need to take into account the influence of training on the physical indicators of 

female athletes aged 14-15 at the stage of initial training. Also, the data of domestic 

[4-5; 8; nine; 11] and foreign [16-21] authors on the issues of increasing the level of 

the most significant indicators of physical qualities on the body of young athletes 

involved in kettlebell lifting. 
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Today, there are a number of scientific studies that consider the issues of the 

peculiarities of building the training process of female athletes based on taking into 

account the working capacity in different periods (phases) of a specific biological 

cycle. The works of A.R. Radzievsky, Yu.T. Poholenchuk, N.V. Svechnikov, B.P. 

Pangelova, T.A. Lozy, S.K. Fomina, A. Ya. Kvale, Yu.A. Karp, L.Ya.-G. Shakhlin, 

who determined the functional state of female athletes during a specific biological 

cycle. The issues of building the training process of young athletes have been studied 

to a lesser extent, especially during the formation of a specific biological cycle. 

The experimental training program, which was developed for female athletes 

of kettlebells 14-15 years old, taking into account the phases of the ovarian-menstrual 

cycle, provided for the features of the training process in the basic mesocycle of the 

annual macrocycle. 

Competitive and competitive-auxiliary exercises were used as training means, 

which were applied differentially depending on the phases of the ovarian-menstrual 

cycle in accordance with the developed training program in the basic mesocycle in 

annual macrocycles. 

The introduction of the methodology of the training process of 14-15-year-old 

female kettlebells in the basic mesocycle of the annual macrocycle, taking into 

account the phases of the ovarian-menstrual cycle, contributed to a significant 

increase in the indicators of general and special-auxiliary exercises in the 

experimental group. 

Prospects for further research provides for the definition of the construction 

of the training process of young kettlebells 14-15 years old in separate mesocycles, 

taking into account the phases of the CMC during a one-year macrocycle. 
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Purpose: to analyze the initial indicators that characterize the level of development 

of sensorimotor coordination and physical (motor) readiness of cadets of higher 

educational estasblishment for further sports activities in military aviation pentathlon. 

Material and methods: analysis of literature sources, questionnaires, testing, 

statistical analysis. The reseach involved 48 first-year cadets of the Kharkiv National 

University of the Air Force named after Ivan Kozhedub (men), aged 17-18 years old, 

of which 38 Candidates Master of Sports and 10 Masters of Sports.  

Results: the initial indicators of candidates for further sports activities in military 

aviation pentathlon were analyzed. The distribution of candidates by sports such as 

game, cyclic, complex coordination and martial arts. Using the definition that 

sensorimotor coordination is an integrated indicator of the functioning of the body's 

sensory systems, tests were selected and systematized, the indicators of which 

characterize the coordination abilities. The analysis of results in the form of the 
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verbal description, tables, the analytical description of the received regularities is 

carried out.  

Conclusions: determined the heterogeneity of the initial indicators of sensorimotor 

coordination of candidates for the national team in military aviation pentathlon. It is 

necessary to develop a single universal training algorithm with the definition of 

mandatory control points - periods of determining the leading opportunities and the 

development of a set of additional exercises to improve certain indicators of 

sensorimotor coordination in accordance with the sport in which the cadets was 

engaged before entering. 

Keywords: military-aviation pentathlon, obstacle course, sports orientation, 

sensorimotor coordination. 

 

Introduction 

It is known that the components of international military aeronautical 

pentathlon are piloting (not included in the competition), shooting from a large-

caliber pistol (revolver) at 25 meters, swimming at 100 m with obstacles, fencing, 

basketball test (4 exercises with ball) and overcoming the obstacle course and 

orienteering [1, 2]. The results of the competition are determined in individual and 

team competitions. Personal place is determined by the highest sum of points scored 

by the participant in each discipline. The final, decisive stage, which takes place on 

the last day of the competition, is overcoming the obstacle course and orienteering [3, 

4]. Despite the fact that these two varieties exist separately as independent sports, in 

international military aeronautical pentathlon they are combined into a single stage, 

which is held on the last day of competition and is crucial in determining the level of 

training of athletes [5, 6] . It is when performing tasks that are mandatory when 

overcoming the obstacle course and combine the largest number of exercises that 

depend on the coordination capabilities of the athlete, as well as performed on the 

maximum possible speed and strength, the body functions at the limit of its own 

physical opportunities. Further "legend" that the athlete must go through during 
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further orienteering, also requires maximum speed and endurance, but also requires 

the athlete to involve his sensori-motor, cognitive and analytical abilities [7, 8]. 

Both theoretical and practical methods are important in preparation for 

competitions. Since "coordination" is overcoming the excessive degrees of freedom 

of our organs of movement, i.e. turning them into controlled systems [9], it is 

important not only to be able to perform tasks during training, but also to know all the 

sensory and motor components of basic exercises, at the appropriate level is crucial in 

the results of competitions, etc. [10]. When planning the stages and components of 

the training period, it is important to determine the initial, intermediate and maximum 

indicators of sensori-motor coordination, which in international military aeronautical 

pentathlon are the leading indicators that predict the outcome of the competition. 

Since the maximum realization of the abilities of this indicator occurs during the last 

decisive day of the competition - overcoming the obstacle course and orienteering - 

this segment was chosen to determine the purpose of the reseach. 

Purpose of the reseach is to analyze the initial indicators that characterize the 

level of development of sensorimotor coordination and physical (motor) training of 

first-year cadets of higher education, who are candidates for the national team in 

international military aeronautical pentathlon. 

Material and Methods of research 

The research involved 48 first-year cadets of the Kharkiv National University 

of the Air Force named after Ivan Kozhedub (men), aged 17-18, including 38 

candidates for Masters of sports and 10 Masters of sports. All candidates for further 

training in military aeronautical pentathlon were divided into four groups by sport, 

namely: game (group I - 12 cadets), cyclic (group II - 14 cadets), complex 

coordination (group III - 10 cadets), martial arts (group IV - 12 cadets). The cadets 

who participated in the research were randomized by age, anthropometric, and 

general health. 

Testing was conducted during the first week of training (ie 01.09.2018 - 

08.09.2018). 
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To solve the purpose and objectives of the research, we selected and 

systematized nine tests, the indicators of which characterize the coordination abilities 

of the subjects [6]. A feature or criterion of evaluation, which was chosen as the basis 

for the selection and systematization of tests for measuring and evaluating 

coordination abilities, was the definition of sensorimotor coordination as an 

integrated indicator of the functioning of sensory systems of the body [10]. 

The following tests were selected: 

1. Test 1 - study of static balance of the body (Biryuk test). Performing the 

exercise: vertical stand on high toes, feet closed, arms up, eyes closed. Fix the 

position of the body for a long time (without getting up); 

2. Test 2 - a study to assess vestibular sustainability in terms of dynamic 

equilibrium (Barany test). Exercise: sitting in Barany chair, head tilted to his chest 

(30 °), eyes closed. Perform ten turns of the chair clockwise for 10 seconds. After 

stopping the chair, get up and walk in a straight line of five meters, look in front of 

you, hands down. The arithmetic mean of the sum of six deviations of the body to the 

left and right of a straight line (cm) is calculated; 

3. Test 3 - study of statodynamic sustainability of the body (test with forward 

tilts). Performing the exercise: squatting from the stop, perform five forward throws 

in the group for 5 s, followed by ten jumps on the spot, as high as possible, in the 

center of the circular calibration. Jumps are performed with closed feet, hands on the 

waist, looking forward. The arithmetic mean of the three largest deviations from the 

center of circular calibration was estimated; 

4. Test 4 - a study of the level of development of coordination skills 

(coordination test in difficult conditions). Performing coordination exercises - from 

the starting position of the main rack: 1. Left hand on the belt. 2. Right hand on the 

belt. 3. Left hand-in-hand. 4. Right hand-in-hand. 5. Left hand up. 6. Right hand up. 7 

- 8. Two applause. 1 - 6. Move your hands down in reverse order. 7 - 8. Two claps of 

the hands on the thighs. The exercise was evaluated by experts on a ten-point scale. 

For each incorrectly performed movement subtraction of 0.5 points was carried out; 
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5. Test 5 - study of spatial orientation in conditions of short-term 

weightlessness and proprioceptive sensitivity in changed conditions (test of spatial 

orientation). Exercise: Squeeze the dynamometer with a comfortable hand with a 

force of 200 N. Three attempts to perform with visual control and three attempts - 

without visual control when performing a deep jump with the adoption of a straight 

body position from a height of 3 m and hanging on bent legs at the top poles of bars 

of various height. Predominant irritation of the otolith analyzer. Assessment: the 

average of the three attempts should not exceed 10 N; 

6. Test 6 - study of stable landing when performing a deep jump (landing test). 

Exercise: jump from a height of 3 m take a straight position of the body in the center 

of the circle on soft mats. The quality of landing and the nature of errors when 

landing on a 10-point scale were determined: a small error of 0.2 points, medium - 

0.5 points, fall - 1 point. Score: average of three attempts; 

7. Test 7 - study of dynamic equilibrium when passing the perimeter of a 

polygon (dynamic equilibrium test). Exercise: stand on one of the faces of the 

polygon, put your hands on your waist and start moving along the faces. Perform 

each step on only one side, look ahead. Movement is carried out until the first loss of 

balance (movement of hands, torso, touching the foot with support). ± The number of 

passed faces is taken into account. 

Methods of parametric statistics were used to process the obtained data (Glanz 

S., 1999). Statistical processing of data entered in Excel spreadsheets was performed. 

Quantitative characteristics of the main functional indicators were processed 

statistically, namely, determined the arithmetic mean, the error of the mean. The 

significance of the obtained data was checked using Student's t-test (for n <100) at a 

given level of reliability p = 0.95. To be able to use the Student's t test, the Fischer-

Snedekor test was calculated - the ratio of the larger variance to the smaller. All 

mathematical operations and graphical constructions were performed using the 

software packages "Microsoft Office XP": "Microsoft XP Home" and "Microsoft 

Excel XP" on a personal computer (license numbers: 00049 153 409 442 and 74017 

640 0000106 57664, respectively). 
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Results of the research 

During the statistical analysis, the obtained data were entered into a table, on 

the basis of which a diagram of the dependence of the initial sensorimotor abilities of 

the subjects on sports activities, which was in them on the eve of admission to the 

university: game (group I - 12 cadets), cyclic 14 cadets), complex coordination 

(group III - 10 cadets) and martial arts (group IV - 12 cadets) (Tables 1, 2). 

Table 1 

The results of the initial testing of first-year cadets with the definition of 

sensorimotor parameters, + m 
№ Test Group І 

(n1=12) 
Group ІІ 
(n2=14) 

Group ІІІ 
(n3=10) 

Group IV 
(n4=12) 

1 Test 1, с. 7,11±0,42 7,61±1,72 8,48±0,37 7,42±1,61 
 Test 1: t, р t1,2=1,53 (р1,2>0,05); t1,3=2,45 (р1,3<0,05); 

t1,4=1,62 (р1,4>0,05); t2,3=1,32( р2,3>0,05); 
t2,4=1,48 (р2,4>0,05); t3,4=0,52 (р3,4>0,05) 

2 Test 2, см 20,41±1,42 18,24±1,81 12,17±1,67 14,21±1,26 
 Test 2: t, р t1,2=1,63 (р1,2>0,05); t1,3=3,76 (р1,3<0,01); 

t1,4=3,26 (р1,4<0,01); t2,3=2,47 (р2,3<0,05); 
t2,4=2,75 (р2,4<0,05); t3,4=1,51 (р3,4>0,05) 

3 Test 3, см 24,62±2,72 22,8±2,10 14,31±1,64 13,94±1,92 
 Test 3: t, р t1,2=0,53 р1,2>0,05; t1,3=3,24 р1,3<0,05; 

t1,4=3,22 р1,4<0,01; t2,3=3,19 р2,3<0,01; 
t2,4=2,41 р2,4<0,05; t3,4=0,34 р3,4>0,05 

4 Test 4, бали 9,72±0,47 9,81±0,74 9,86±0,27 9,81±0,24 
 Test 4: t, р  t1,2=0,10 (р1,2>0,05); t1,3=1,41 (р1,3>0,05);  

t1,4=0.28 (р1,4>0,05); t2,3=0,22 (р2,3>0,05); 
t2,4=0,12 (р2,4>0,05); t3,4=0,66 (р3,4>0,05) 

5 Test 5, N 218,17±6,81 221,49±6,40 204,31±4,60 206,82±6,44 
 Test 5: t, р t1,2=0,31 (р1,2>0,05); t1,3=2,57 (р1,3<0,05); 

t1,4=1,62 (р1,4>0,05); t2,3=2,18 (р2,3<0,05); 
t2,4=1,42 (р2,4>0,05); t3,4=0,38 (р3,4>0,05) 

 

When analyzing the data in Table 1, during the assessment of static balance 

by Biryuk breakdown, it was determined that the most effective was the possession of 

body stability in the subjects of group III, i.e. cadets who trained in complex 

coordination sports, which was 8.48 ± 0.37 s., The worst were the figures of this 

indicator in group I - game sports - 7.11 ± 0.42 s., Which indicates the mandatory 

additional inclusion in the training process for cadets of this group of exercises to 

improve stability body. 



99 
 

Table 2 

The results of the initial testing of first-year cadets with the definition of 

sensorimotor parameters, abs. (%) 
№ Test Group І 

(n1=12) 
Group ІІ 
(n2=14) 

Group ІІІ 
(n3=10) 

Group IV 
(n4=12) 

1 Landing test (Test 6) 
 - a small mistake 7(58%) 8(57%) 9(90%) 9(75%) 
 - average error 4(34%) 4(29%) 1(10%) 3(25%) 
 - fall 1(8%) 2(14%) 0 0 
2 Dynamic equilibrium test (Test 7) 
 - 0-14 circles 0 0 0 0 

 - 15-29 circles 2(16%) 4(28%) 1(10%) 5(41%) 

 - 30-45 circles 10(84%) 10(72%) 9(90%) 7(59%) 

 

In determining the vestibular sustainability on the breakdown of Barany, it was 

determined that, despite the high achievements in sports on the eve of admission to 

the university, in the vast majority of all studied after turns there is a discoordination 

of vertical body position: the worst indicators were in group I - playing sports (20 , 41 

± 1.42 cm), and group II cyclic sports (18.24 ± 1.81 cm), the best in group III - 

complex coordination sports (12.17 ± 1.67 cm) and group IV - martial arts (14.21 ± 

1.26 cm). Thus, vestibular sustainability, as an important element of overcoming the 

obstacle course and orienteering, at the initial level of cadets aspiring to the national 

team in international military aeronautical pentathlon is compromised and requires 

additional introduction into the training process of exercises that would affect its 

further development and improvement. 

In turn, the vestibular load, which we determined during the experiment on the 

breakdown with forward rolls, also determined a large difference in performance 

between groups, which depended on the type of sports activity the day before. Thus, 

the worst dynamic sustainability was determined in groups I and II, where after five 

twists the subjects were unable to perform ten jumps in the center of the graduated 

circle and jumped out of it and made a fall at a distance of 24.62 ± 2.72 cm and 22 , 8 

± 2.10 cm, respectively. In groups III and IV, this figure was 14.31 ± 1.64 cm and 

13.94 ± 1.92 cm, respectively, which is better than in cadets of groups I and II. Thus, 
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it can be noted that game and cyclic sports to a lesser extent develop adaptation to the 

vestibular load than complex coordination and martial arts. Given the difference 

between the indicators of groups I and II from the indicators for this breakdown in 

groups III and IV, it is important to introduce additional exercises into the training 

process, which would increase the resistance of athletes to vestibular load. 

When determining the level of development of coordination skills when 

performing a test for coordination in difficult conditions, take into account the level 

of average and above average, as low level of development of these abilities cannot 

be at all when achieving high results in sports regardless of its type [10]. Therefore, 

during the analysis of this indicator in the studied all four groups a high level of 

coordination abilities was determined, the figures in groups I, II, III and IV were 9.72 

± 0.47 points, 9.81 ± 0.74 points, 9.86 ± 0.27 points and 9.81 ± 0.24 points, 

respectively, without any differences between them. Thus, it can be noted that during 

the training process, given the initial level of this indicator as high, there is no need 

for additional introduction of special exercises that would affect the development of 

coordination skills, i.e. when planning an algorithm for training an athlete in 

international military aeronautical pentathlon these abilities only need to be 

improved. 

During the tests to determine the ability of spatial orientation, the subjects of 

groups I and II made excessive muscle effort, which is confirmed by exceeding them 

by more than 10% of 200 N - 218.17 ± 6.81 N and 221.49 ± 8 , 40 N, respectively. In 

the studied groups III and IV, these indicators were 204.31 ± 8.60 N and 206.82 ± 

8.44 N, which coincides with the possible deviation and meets the standard. 

Therefore, athletes who have achieved achievements in game and cyclic sports the 

day before, when intending to be a member of the national team in international 

military aeronautical pentathlon, should pay attention to increasing the level of 

adaptation to spatial orientation. 

Data from the results of a complicated coordination test show that the best 

indicators of stable landing when performing a deep jump in groups III and IV, where 

a small error was found in 90% and 75% of cadets, respectively, in groups I and II a 
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small error was in 58% and 57% of subjects, respectively. Only cadets of groups I 

and II had falls, 8% and 14% of them. But the exaggeration of the number of cadets 

in each of the groups, who almost did not make a mistake when performing a 

complex test for coordination confirms the preliminary data that indicate the need for 

additional introduction of special exercises that would affect the development of 

coordination skills in the main training program military aeronautical pentathlon. 

In the analysis of dynamic equilibrium during the passage of the faces of the 

polygon, in contrast to the data of the previous test, the worst indicators were in the 

subjects of group IV, where the maximum number of circles (30-45) passed only 

59% of them. At the same time, in group III this indicator was the highest - 90% of 

cadets overcame the maximum number of laps. In groups I and II the data were 

identical, the greatest distance was covered by 84% and 72% of cadets, respectively. 

Conclusions / Discussion 

Given the heterogeneity of the starting capabilities of the body of athletes in 

determining the composition of the national team in military aeronautical pentathlon, 

it was determined that the selection for the team requires a more thorough assessment 

the day before. Although the results of the initial analysis confirm the importance of 

each of the categories of sports (game, cyclic, complex coordination, martial arts), it 

is important to determine the modal characteristics of the components of training, 

comparison with the results for each category of sports and development of training 

programs for each group. categories) of athletes to increase their performance in 

accordance with the modal. 

Introduction of sensorimotor-coordination abilities testing to the national team 

of international military aeronautical pentathlon during the process of selection of 

athletes is an important point in determining the appropriate algorithm for further 

training. The data that provide the most objective assessment of the athlete's abilities 

depending on the sporting achievements the day before (sport) provide an opportunity 

to timely and maximally promote the inclusion of the athlete in the training process to 

prepare for international military aeronautical pentathlon. Overcoming the obstacle 

course and sports orientation requires the presence of the maximum number of 
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sensorimotor qualities in one athlete per unit time, thus being the most demanding 

stage of training. 
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