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of correspondence departments have a more bal-
anced argument for choosing one or another leading 
private motives for themselves. A high level of physical 
fitness and a degree of motivation to get an education 
can improve the efficiency of the technical develop-
ment of athletics.

Given the low interest of employers in the employ-
ment of young people without work experience, it is 
necessary to strengthen the practical orientation of 
full-time students. A deeper understanding of the 
learning motivation and work expectations of the new 
generation of full-time and part-time students can 
help universities and employers work together better 
so that students can gain adequate hands-on experi-
ence and find suitable jobs in the future.
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Introduction. The physical development of chil-
dren with cerebral palsy (CP) is usually accompanied 
by impaired motor functions, which prevents the child 
from coordinating his movements in space and fully 
developing. Motor disorders in them are manifested 
in the instability of maintaining stability when taking 
a vertical position, the development of pathology of 
movements, the formation of vicious postures [1].

The problem of optimizing the process of devel-
oping the motor abilities of children with disabilities 
is provided, among other things, by determining the 
factors that affect the relative position of the body’s 
links and its orientation in space. The control of the 
posture and movements in space is carried out by 
the coordinated activity of a number of receptor sys-
tems, which are of a continuous dynamic nature, as-
sociated with the constant interaction of the body’s 
links, the movement of the common center of pres-
sure and the change in the level of tonic activity of 
the postural muscles.

If the muscular system and physical capabilities 
of the child are weak, then with a decrease or ab-
sence of loads (for example, a long stay in a hori-
zontal position), antigravity mechanisms may either 
not develop or be lost with a corresponding loss of 
motor skills, primarily skills of maintaining an up-
right position, which can lead to changes in body 
segments, development of deformities and vicious 
positions.

In addition, the support load on the feet is re-
duced, which significantly affects the motion control 
system in space and is expressed as an imbalance 
in the distribution of the masses of the musculoskel-
etal system, tone-power imbalance and leads to a 
violation in the support contour of the feet [2-6].

Determining the relative position of body seg-
ments and the main causes of violations in the 
formation of vertical stability, as a factor limiting 
the development of positioning postures and the 
integrity of the motor action, underlies the study 
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of the patterns of formation of motor skills and 
the structure of movements in children with motor 
disorders, creates the prerequisites for the devel-
opment of an actual program of rehabilitation and 
correction [7-9].

Objective of the study was to determine the 
relative position of body segments as a factor in the 
stato-locomotor stability of children with cerebral 
palsy.

Methods and structure of the study.  Stato-
locomotor stability in space was determined us-
ing the Habilect software and hardware complex 
with biofeedback, the H.VrS virtual stabiloplatform 
module. An assessment was made of posture and 
imbalance of the body, pathological changes in the 
configuration of body segments when taking a ver-
tical position. The static and dynamic balance and 
the trajectory of the center of mass in the horizon-
tal, frontal and sagittal planes were evaluated. The 
presence of an imbalance of body segments and 
their relationship with each other, their type (in what 
plane, at what level of the musculoskeletal system it 
manifested itself), as well as the severity of the im-
balance were analyzed.

The study involved children with cerebral palsy 
aged 5-14: 134 boys and 129 girls, a total of 263 

people. The position of the body segments (head, 
shoulders, trunk, pelvis, knees, feet) in the frontal 
and sagittal planes (cm, degrees), as well as the 
percentage of deviations (right-left, back and forth) 
separately in groups of girls and boys. The studies 
were carried out at the beginning of the rehabilita-
tion session, before physical activity.

Results of the study and their discussion. 
The average values of deviations of indicators of 
the spatial position of body parts in the frontal and 
sagittal planes (cm, degrees), and the frequency of 
occurrence of deviations (%), are shown in Table 1.

The use of the “Habilect” complex makes it pos-
sible to obtain an expanded idea of   the stato-lo-
comotor stability of the body of children with dis-
abilities by determining the variants of combined 
arrangements of body segments and parameters 
characterizing their angular deviations. Despite 
the great diversity, in most cases, the frequency of 
combinations of body segment deviations is noted 
to the right-back, which is true for boys and girls 
(Table 1).

In a vertical position, most children with cerebral 
palsy have a head shift back and rotation of the 
shoulders forward-left, which leads to instability of 
the body and increased vicious postures [10].

In girls, in the position of the head, there is a de-
viation to the right and back by 5.3 and 9.6 cm with 
a rotation of 7.8 and 1.2 degrees. In boys, the devia-
tions in the same directions were 3.7-5.1 cm, with 
a rotation of 4.1-1.7 degrees. Such a deviation of 
the head is characterized by the manifestation of 
a syndrome caused by tonic postural activity or an 
unadapted oculomotor disorder [5]. In some cases, 
girls have a variant of slight (2.7 and 0.7 cm) dis-
placement of the shoulders in the frontal and sagit-
tal planes with a significant rotation of 8.4 degrees. 
In boys, there is a shift of the shoulders to the right 
(by 2.9 cm) and back (5.0 cm) with a rotation of 5.0 
degrees.

The reason for the imbalance of the shoulder 
girdle is, apparently, the asymmetry of the range of 
motion of the upper limbs due to spasticity of the 
muscles of the shoulder girdle or different heights 
of the shoulders (long walking with the right arm 
raised, relying on the parent), as a result of reflex 
muscle contraction at different levels: hand, fore-
arm, shoulder [8, 9].

In addition, with a long stay in a vicious position, 
there is a deviation of the body back in the sagittal 
plane in both girls (10.1 cm) and boys (6.3 cm) with 
a minimum deviation in degrees (1.6-2.3).

It was revealed that with a vertical stance, there is 
a shift of the pelvis back to the right, with a compen-
satory function of the head and hands and rotation 
of the knee to maintain balance. So, in girls in the 
pelvic segment, there is a posterior displacement of 
7.6 cm with a rotation of 2.3 degrees, in boys - a 
posterior displacement of 5.3 cm with a rotation of 
3.4 degrees, with simultaneous rotation of the knee 
forward by 8.2 degrees in girls and 5.3 degrees in 
boys.

In the sagittal plane, in girls, the body is mainly 
shifted back with a predominant rotation of the knee 
segment back (by 3.3 degrees), which leads to an 
increase in vicious postures.

In the frontal plane in girls, there is a displace-
ment of the pelvis to the right by 3.6 cm with a rota-
tion of 3.8 degrees, while the knee is displaced by 
2.4 cm and rotated by 7.6 degrees. In boys, when 
the pelvis is displaced to the right by 2.4 cm, the 
knee is displaced to the right by 1.3 cm with a rota-
tion of the pelvis by 5.9 degrees, and the knee by 
6.6 degrees. Such an imbalance in the frontal plane 
is formed with unilateral shortening of the iliopsoas 
muscle and muscles of lateral stabilization synergy, 
which leads to functional imbalance of the lower ex-
tremities [7, 10].

Thus, the revealed structural and functional im-
balance in children with cerebral palsy when taking 
a vertical position is characterized by postural tonic 
asymmetry of body segments, a limited structure of 

the kinematic chain, reduced support ability of the 
lower extremities, which, apparently, is a conse-
quence of a sedentary lifestyle due to the underlying 
disease [10].

Сonclusions. Children with cerebral palsy are 
characterized by reduced stato-locomotor stability, 
limited by deviations in the relative position and ro-
tation of body segments and limbs in the frontal and 
sagittal planes.

The use of the Habilect system makes it possible 
to identify the localization of the main pathological 
disorders, the presence of dysfunctions and weak 
links in children with cerebral palsy and contributes 
to decision-making on the formation of motor skills 
in children with cerebral palsy.

The work was carried out within the framework 
of the state task of the FGBU FNTs VNIIFK No. 777-
00026-22-00 (subject code No. 001-21/3)
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Table 1. Average deviations of body segments (cm, degrees, %) along the frontal (1) and sagittal (2) in 
children with cerebral palsy

Average deviations of body segments along the front (cm, degree, %) in children with cerebral palsy

V
a

lu
e

s

А head B shoulder С torso D pelvis Е knee F foot

right left right left right left right left right left right left

Girls

cm 5,3 2,3 4,7 2,7 4,3 2,6 3,6 2,6 2,4 1,5 0,0 0,0

degrees 7,8 2,2 3,6 1,9 2,6 1,3 3,8 2,1 7,6 12,5 5,6 9,0

% 68,3 31,7 65,2 32,6 59,4 38,6 61,8 38,2 58,6 40,2 0 0
Boys

cm 3,7 2,6 2,9 2,2 2,6 2,0 2,4 1,7 1,3 1,0 0,0 0,0

degrees 4,1 5,0 5,0 3,6 1,9 1,5 5,9 3,0 6,6 13,4 9,4 4,8

% 59,2 40,5 55,5 44,2 52,8 46,3 60,0 40,7 59,8 38,5 3,8 0,0
Average deviations of body segments along the sagittal (cm, degree, %) in children with cerebral palsy

V
a

lu
e

s

А head B shoulder С torso D pelvis Е knee F foot

back forward back forward back forward back forward back forward back forward

Girls

cm 9,6 1,1 8,6 0,7 10,1 0,3 7,6 0,6 3,5 1,1 0,0 0,0

degrees 1,2 5,0 1,4 8,4 1,6 7,6 2,3 9,1 3,3 8,2 0,0 0,0

% 77 23 83 17 93 6,75 75,5 24 66,5 33,5 0 0
Boys

cm 5,1 2,1 5,0 1,7 6,3 1,2 5,3 1,4 3,0 1,9 0,0 0,0

degrees 1,7 2,9 2,1 3,4 2,3 5,0 3,4 6,1 5,1 5,3 0 0

% 67,2 32,7 70,0 29,9 81,8 18,2 76,0 22,6 63,3 35,0 0,0 0,0
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of the patterns of formation of motor skills and 
the structure of movements in children with motor 
disorders, creates the prerequisites for the devel-
opment of an actual program of rehabilitation and 
correction [7-9].

Objective of the study was to determine the 
relative position of body segments as a factor in the 
stato-locomotor stability of children with cerebral 
palsy.

Methods and structure of the study.  Stato-
locomotor stability in space was determined us-
ing the Habilect software and hardware complex 
with biofeedback, the H.VrS virtual stabiloplatform 
module. An assessment was made of posture and 
imbalance of the body, pathological changes in the 
configuration of body segments when taking a ver-
tical position. The static and dynamic balance and 
the trajectory of the center of mass in the horizon-
tal, frontal and sagittal planes were evaluated. The 
presence of an imbalance of body segments and 
their relationship with each other, their type (in what 
plane, at what level of the musculoskeletal system it 
manifested itself), as well as the severity of the im-
balance were analyzed.

The study involved children with cerebral palsy 
aged 5-14: 134 boys and 129 girls, a total of 263 

people. The position of the body segments (head, 
shoulders, trunk, pelvis, knees, feet) in the frontal 
and sagittal planes (cm, degrees), as well as the 
percentage of deviations (right-left, back and forth) 
separately in groups of girls and boys. The studies 
were carried out at the beginning of the rehabilita-
tion session, before physical activity.

Results of the study and their discussion. 
The average values of deviations of indicators of 
the spatial position of body parts in the frontal and 
sagittal planes (cm, degrees), and the frequency of 
occurrence of deviations (%), are shown in Table 1.

The use of the “Habilect” complex makes it pos-
sible to obtain an expanded idea of   the stato-lo-
comotor stability of the body of children with dis-
abilities by determining the variants of combined 
arrangements of body segments and parameters 
characterizing their angular deviations. Despite 
the great diversity, in most cases, the frequency of 
combinations of body segment deviations is noted 
to the right-back, which is true for boys and girls 
(Table 1).

In a vertical position, most children with cerebral 
palsy have a head shift back and rotation of the 
shoulders forward-left, which leads to instability of 
the body and increased vicious postures [10].

In girls, in the position of the head, there is a de-
viation to the right and back by 5.3 and 9.6 cm with 
a rotation of 7.8 and 1.2 degrees. In boys, the devia-
tions in the same directions were 3.7-5.1 cm, with 
a rotation of 4.1-1.7 degrees. Such a deviation of 
the head is characterized by the manifestation of 
a syndrome caused by tonic postural activity or an 
unadapted oculomotor disorder [5]. In some cases, 
girls have a variant of slight (2.7 and 0.7 cm) dis-
placement of the shoulders in the frontal and sagit-
tal planes with a significant rotation of 8.4 degrees. 
In boys, there is a shift of the shoulders to the right 
(by 2.9 cm) and back (5.0 cm) with a rotation of 5.0 
degrees.

The reason for the imbalance of the shoulder 
girdle is, apparently, the asymmetry of the range of 
motion of the upper limbs due to spasticity of the 
muscles of the shoulder girdle or different heights 
of the shoulders (long walking with the right arm 
raised, relying on the parent), as a result of reflex 
muscle contraction at different levels: hand, fore-
arm, shoulder [8, 9].

In addition, with a long stay in a vicious position, 
there is a deviation of the body back in the sagittal 
plane in both girls (10.1 cm) and boys (6.3 cm) with 
a minimum deviation in degrees (1.6-2.3).

It was revealed that with a vertical stance, there is 
a shift of the pelvis back to the right, with a compen-
satory function of the head and hands and rotation 
of the knee to maintain balance. So, in girls in the 
pelvic segment, there is a posterior displacement of 
7.6 cm with a rotation of 2.3 degrees, in boys - a 
posterior displacement of 5.3 cm with a rotation of 
3.4 degrees, with simultaneous rotation of the knee 
forward by 8.2 degrees in girls and 5.3 degrees in 
boys.

In the sagittal plane, in girls, the body is mainly 
shifted back with a predominant rotation of the knee 
segment back (by 3.3 degrees), which leads to an 
increase in vicious postures.

In the frontal plane in girls, there is a displace-
ment of the pelvis to the right by 3.6 cm with a rota-
tion of 3.8 degrees, while the knee is displaced by 
2.4 cm and rotated by 7.6 degrees. In boys, when 
the pelvis is displaced to the right by 2.4 cm, the 
knee is displaced to the right by 1.3 cm with a rota-
tion of the pelvis by 5.9 degrees, and the knee by 
6.6 degrees. Such an imbalance in the frontal plane 
is formed with unilateral shortening of the iliopsoas 
muscle and muscles of lateral stabilization synergy, 
which leads to functional imbalance of the lower ex-
tremities [7, 10].

Thus, the revealed structural and functional im-
balance in children with cerebral palsy when taking 
a vertical position is characterized by postural tonic 
asymmetry of body segments, a limited structure of 

the kinematic chain, reduced support ability of the 
lower extremities, which, apparently, is a conse-
quence of a sedentary lifestyle due to the underlying 
disease [10].

Сonclusions. Children with cerebral palsy are 
characterized by reduced stato-locomotor stability, 
limited by deviations in the relative position and ro-
tation of body segments and limbs in the frontal and 
sagittal planes.

The use of the Habilect system makes it possible 
to identify the localization of the main pathological 
disorders, the presence of dysfunctions and weak 
links in children with cerebral palsy and contributes 
to decision-making on the formation of motor skills 
in children with cerebral palsy.

The work was carried out within the framework 
of the state task of the FGBU FNTs VNIIFK No. 777-
00026-22-00 (subject code No. 001-21/3)
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Table 1. Average deviations of body segments (cm, degrees, %) along the frontal (1) and sagittal (2) in 
children with cerebral palsy

Average deviations of body segments along the front (cm, degree, %) in children with cerebral palsy
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Introduction. In military-applied physical training, 
considerable attention has traditionally been paid to 
the development of strength. It is known that strength 
is the main physical quality that underlies other abili-
ties, such as self-strength and speed-strength quali-
ties, as well as strength endurance (Matveev, 1977). At 
the same time, the analysis of the existing instructions 
on the organization of physical training in the Armed 
Forces of the Russian Federation (Order of the Ministry 
of Defense of the Russian Federation No. 200 dated 
April 21, 2009) shows that insufficient attention is paid 
to the education of military personnel of self-power 
qualities. It is assumed that the inclusion in the train-
ing process of training cycles aimed at developing self-
strength qualities will increase the level of physical fit-
ness of students enrolled in military training programs.

Objective of the study was to identify the effec-
tiveness of the use of training cycles in the process of 

physical exercises aimed at developing self-strength 
qualities, and to assess their impact on the level of 
physical fitness of students of military training centers 
in general.

Methods and structure of the study. To achieve 
this goal, on the basis of the military training center 
at the National Research Tomsk State University, a 
six-month pedagogical experiment was conducted, in 
which 20 4th-year students (male, aged 21-22 years) 
took part, studying in military training centers for of-
ficer training programs. The experimental and con-
trol groups of 10 people each were formed from the 
number of subjects. The experimental group (EG) was 
engaged according to the developed training plan 
containing cycles aimed at developing self-strength 
qualities. The control group (CG) underwent complex 
training sessions in gymnastics and athletic training, 
in which low-intensity exercises with own body weight 
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Abstract
Objective of the study was to identify the effectiveness of the use of training cycles in the process of physical exercises 

aimed at developing self-strength qualities, and to assess their impact on the level of physical fitness of students of military 
training centers in general.

Methods and structure of the study. To achieve this goal, a six-month pedagogical experiment was conducted on the 
basis of the military training center at the National Research Tomsk State University, in which 20 4th-year students (male, 
aged 21-22 years) took part in the training programs frame officers. The experimental and control groups of 10 people each 
were formed from the number of subjects. The experimental group (EG) was engaged according to the developed training 
plan containing cycles aimed at developing self-strength qualities. The control group (CG) underwent complex training ses-
sions in gymnastics and athletic training, in which low-intensity exercises with own body weight and non-limiting weights 
were used.

Results and conclusions. On the basis of the results of the pedagogical experiment, it was proved that the construc-
tion of the educational and training process, taking into account the cyclical nature of physical activity, aimed at developing 
self-strength qualities, contributes to the formation of a higher level of physical fitness of students of military training centers 
in general.

Keywords: self-power qualities development, students of military training centers.
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