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Introduction. The technique of skating skiing used 
in modern biathlon makes high demands on the ability 
to maintain a stable position of the common center of 
body mass in the repulsion and sliding phases [2, 3, 6, 
8]. Increased requirements for maintaining balance in 
skating are due to the fact that the athlete is forced to 
exert considerable effort with a small area of     support 
and in conditions of constantly acting disturbing ex-
ternal forces. In addition, the simultaneous one-step 
move, which is dominant among biathletes, places 
high demands on the speed-strength abilities of the 
lower, and especially the upper limbs [1].

Thus, the effective performance of the skating 
movement involves the ability of a biathlete to demon-
strate high power of working efforts with a small area 
of   support, in conditions of continuous opposition to 
reactive and inertial forces that cause the body to de-
viate from a biomechanically expedient position [16].

Strength training of highly qualified athletes in 
modern biathlon provides for the implementation of 
various exercises in the mode of maximum and ex-
plosive strength, which contributes to increasing the 
power of motor efforts in competitive movement. At 
the same time, most strength exercises are performed 
in the position of relative stability of the working pos-
ture [5]. However, as mentioned above, skating is per-
formed by biathletes under conditions of an unstable 
support, under the action of various disturbing forces. 
In this case, the efficiency of transformation of the 
speed-strength capabilities of the skeletal muscles 
can be limited by the nervous system, for which the 
stability of the working posture is more important than 
the movement itself [4].

The above determines the relevance of studying 
the problem of improving the strength and speed-
strength abilities of athletes in an unstable work-

UDC   37.037.2

Abstract
Objective of the study was to reveal, on the basis of a theoretical analysis, training effects when using strength ex-

ercises in an unstable working posture and to evaluate the prospects for their use as a method of increasing the specific 
strength of highly qualified biathletes.

Methods and structure of the study. To solve the problems of the study, a systematic review and analysis of foreign 
scientific and methodological literature on the problems of strength training was carried out.

Results and conclusions. The obtained results of scientific work made it possible to single out as the most significant 
effects of neuromuscular adaptation when performing strength exercises in an unstable working posture, first of all, im-
provement of the reciprocal innervation of agonist-antagonists and synchronization of the activity of agonists, synergists and 
stabilizer muscles. In this regard, strength exercises performed under conditions of an unstable support or with weights that 
create a multidirectional instability of the movement trajectory can be considered as a promising methodological solution to 
the problem of increasing the strength abilities of highly qualified biathletes.

Keywords: strength exercises, unstable support, electromyography, biathlon.

5. Zyurin E.A., Petruk E.N. Monitoring dvigatel-

noy aktivnosti i fizicheskoy podgotovlennosti 

vzroslogo naseleniya Rossiyskoy Federatsii po 

itogam vypolneniya normativov kompleksa GTO 

v 2017-2020 gg. [Monitoring of motor activ-

ity and physical fitness of the adult population 

of the Russian Federation based on the results 

of fulfilling the standards of the GTO complex in 

2017-2020]. Vestnik sportivnoy nauki. 2021. No. 

4. pp. 49-58.

6. Zyurin E.A., Petruk E.N., Okunkov Yu.V. et al. 

Issledovaniye pokazateley dvigatelnogo rezhi-

ma vzroslogo naseleniya [Study of indicators 

of the motor mode of the adult population]. 

Vestnik sportivnoy nauki. 2020. No. 3. pp. 55-

59.

7. Monitoring SMI i sotssetey: sport (sotsmedia 

monitoring i reagirovaniye, otslezhivaniye up-

ominaniy, reytingi upominaniy) [Monitoring of 

media and social networks: sports (social me-

dia monitoring and response, tracking of men-

tions, ratings of mentions)]. Available at: https://

www.mlg.ru/ratings/media/ (date of access: 

06.08.2022).

8. Rasporyazheniye pravitelstva rossiyskoy feder-

atsii ot 3 iyunya 2019 g. № 1188-r «Ob utver-

zhdenii Strategii razvitiya sportivnoy industrii 

do 2035 goda» [Decree of the Government of 

the Russian Federation dated June 3, 2019 No. 

1188-r "On Approval of the Strategy for the De-

velopment of the Sports Industry until 2035"]. 

Available at: http://static.government.ru/media/

files/hAdS1Ag79t4b0gc0fxhmA6MZb8VLbYGR.

pdf (date of access: 06.08.2022).

9. Federalnoye statisticheskoye nablyudeniye po 

forme №2-GTO «Svedeniya o realizatsii Vse-

rossiyskogo fizkulturno-sportivnogo kompleksa 

«Gotov k trudu i oborone (GTO)» [Federal sta-

tistical observation according to the form No. 

2-GTO “Information on the implementation of the 

All-Russian physical culture and sports complex 

“Ready for work and defense (GTO)”]. Available 

at: https://minsport.gov.ru/sport/physical-cul-

ture/41/27653/ (date of access: 06.08.2022).

10. Federalnyy proyekt «Sport – norma zhizni» [Fed-

eral project "Sport is the norm of life"]. Available 

at: https://mintrud.gov.ru/ministry/programms/

demography/5 (date of access: 06.08.2022).

SPORTS MANAGEMENT THEORY AND METHODS OF SPORT



12 13Theory and Practice of Physical Culture  |  teoriya.ru  |  october  |  № 10 2022 http://www.tpfk.ru

ing posture provided by an unstable support (BOSU 
destabilizing devices, fitball, hanging loops, T-Bow 
platform, etc.) or resistance that creates an unpredict-
able trajectory of movement (destabilizing bar Earth-
break, aquabag, bar with weights suspended on elas-
tic bands, etc.), and the possibility of “transferring” 
the achieved power effects to more biomechanically 
specific movements.

Objective of the study was to reveal, on the basis 
of a theoretical analysis, training effects when using 
strength exercises in an unstable working posture and 
to evaluate the prospects for their use as a method of 
increasing the specific strength of highly qualified bi-
athletes.

Methods and structure of the study.  To solve 
the problems of the study, a systematic review and 
analysis of foreign scientific and methodological liter-
ature on the problems of strength training was carried 
out.

A computerized systematic search for relevant arti-
cles published from January 2002 to March 2022 was 
carried out using the PubMed, Scopus, Research-
Gate and Web of Science electronic databases using 
the keywords: resistance training, instability training, 
unstable surface, unstable load, core stability, core 
strength, electromyography, muscle activity.

In addition, relevant articles were extracted from 
the references. The criteria for inclusion of articles in 
the number of analyzed were: the presence of EMG 
data on the level of muscle activation during strength 
exercises; use as destabilizing devices and surfaces 
of BOSU, fitball, hanging loops, T-Bow and Wobble-
Board platforms, Dyna Disc balancing disk; conduct-
ing strength exercises and training in an unstable work-
ing posture in the form of controlled trials for healthy, 
adult, physically active people (including athletes).

Previous systematic reviews using similar inclusion 
criteria were also analyzed. The included articles had 
to be published in English in peer-reviewed journals. 
As a result, out of 327 articles initially selected, 89 
studies met the inclusion criteria and were used for 
analysis.

Results of the study and their discussion. Im-
proving the functional reliability of the joints under 
the influence of exercises in conditions of insta-
bility. Based on EMG studies, an increase in senso-
rimotor control over the dynamic stability of joints and 
an increase in the efficiency of reflex reactions of mus-
cles performing postural or stabilizing functions were 
found [9, 13].

Influence of the instability factor on the mech-
anisms of neuronal control of muscle efforts. It is 

assumed that the performance of strength exercises 
in an unstable working posture strengthens neuronal 
synaptic connections in the cerebral cortex, thereby 
increasing the cortical representation of the muscles 
involved in the work. As a result, there is an increase 
in the influence of the supraspinal centers of the CNS 
on  –    motor neurons and an increase in the ability of 
muscles to produce force [15].  

The influence of the degree of instability and 
motor experience of an athlete on the manifesta-
tion of the power of efforts in an unstable posi-
tion. The results of experimental studies indicate that, 
depending on the amount of resistance and the de-
gree of instability, the manifestation of maximum pow-
er can be reduced by up to 30% compared with exer-
cises performed on stable surfaces [16]. In addition, 
the lower the level of strength training of an athlete and 
the less motor experience of working on unstable sup-
ports, the higher the deficit of strength in an unstable 
position [10, 14].

Urgent and delayed adaptive effects of train-
ing programs using the instability factor. It has 
been established that within the framework of urgent 
adaptation, a change in neuromuscular coordination 
is observed in the direction of strengthening the coac-
tivation of antagonist muscles and reducing the activ-
ity of agonists. At the same time, in terms of a delayed 
effect, training in an unstable environment improves 
the reciprocal innervation of antagonistic muscles, 
creating favorable conditions for increasing angular 
velocity.

In addition, targeted training on unstable surfaces 
increases “core stability”, i.e. the ability of the com-
plex of the lumbo-hip muscles to control the position 
and movement of the lower body and maintain, within 
physiological limits, the stability and structural integ-
rity of the spinal column under external influences, 
which in turn improves the production of force and its 
transmission between the links of the upper and lower 
extremities [10, 11] .

Features of the “transfer” of training effects 
from strength exercises performed in conditions 
of an unstable working posture to other types of 
movements. The results of a number of studies [17, 
18] indicate the absence of a “direct” transfer of the 
effect of resistance training under unstable conditions 
to power output under stable conditions. At the same 
time, the main factors limiting the manifestation of the 
achieved strength effects are the biomechanical simi-
larity of exercises and the similarity of the muscle work 
mode.

Features of the periodization of strength ex-

ercises performed in stable and unstable condi-
tions within the preparatory period. The results of a 
number of studies indicate the possibility of using two 
options for periodization of strength exercises. The 
first option provides for the consistent use of strength 
exercises in unstable, and then, in stable performance 
conditions [7]. The second option involves the parallel 
use of strength exercises during the preparatory pe-
riod [12]. At the same time, it is indicated that the sec-
ond variant of periodization is more suitable for sports 
with a variable structure of motor actions.

Conclusions. It can be assumed that for highly 
qualified biathletes it is advisable to use strength exer-
cises in an unstable working position from the stand-
point of preventing injuries of the musculoskeletal 
system by increasing sensorimotor control over the 
position of the joints and stability of the core muscles.

Strength exercises in an unstable working posture 
provided by an unstable support or resistance that 
creates an unpredictable trajectory of movement can 
be considered as a means of enhancing the effect of 
traditional biathletes’ strength exercises in relation to 
explosive strength by enhancing the role of the cer-
ebral cortex in MU activation, reducing the coactiva-
tion of antagonists and synchronization of the activity 
of synergist and stabilizer muscles.

The work was carried out within the framework 
of the state task of the FGBU FNTs VNIIFK No. 777-
00026-22-00 (subject No. 001-22/5).
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platform, etc.) or resistance that creates an unpredict-
able trajectory of movement (destabilizing bar Earth-
break, aquabag, bar with weights suspended on elas-
tic bands, etc.), and the possibility of “transferring” 
the achieved power effects to more biomechanically 
specific movements.

Objective of the study was to reveal, on the basis 
of a theoretical analysis, training effects when using 
strength exercises in an unstable working posture and 
to evaluate the prospects for their use as a method of 
increasing the specific strength of highly qualified bi-
athletes.

Methods and structure of the study.  To solve 
the problems of the study, a systematic review and 
analysis of foreign scientific and methodological liter-
ature on the problems of strength training was carried 
out.

A computerized systematic search for relevant arti-
cles published from January 2002 to March 2022 was 
carried out using the PubMed, Scopus, Research-
Gate and Web of Science electronic databases using 
the keywords: resistance training, instability training, 
unstable surface, unstable load, core stability, core 
strength, electromyography, muscle activity.

In addition, relevant articles were extracted from 
the references. The criteria for inclusion of articles in 
the number of analyzed were: the presence of EMG 
data on the level of muscle activation during strength 
exercises; use as destabilizing devices and surfaces 
of BOSU, fitball, hanging loops, T-Bow and Wobble-
Board platforms, Dyna Disc balancing disk; conduct-
ing strength exercises and training in an unstable work-
ing posture in the form of controlled trials for healthy, 
adult, physically active people (including athletes).

Previous systematic reviews using similar inclusion 
criteria were also analyzed. The included articles had 
to be published in English in peer-reviewed journals. 
As a result, out of 327 articles initially selected, 89 
studies met the inclusion criteria and were used for 
analysis.

Results of the study and their discussion. Im-
proving the functional reliability of the joints under 
the influence of exercises in conditions of insta-
bility. Based on EMG studies, an increase in senso-
rimotor control over the dynamic stability of joints and 
an increase in the efficiency of reflex reactions of mus-
cles performing postural or stabilizing functions were 
found [9, 13].

Influence of the instability factor on the mech-
anisms of neuronal control of muscle efforts. It is 

assumed that the performance of strength exercises 
in an unstable working posture strengthens neuronal 
synaptic connections in the cerebral cortex, thereby 
increasing the cortical representation of the muscles 
involved in the work. As a result, there is an increase 
in the influence of the supraspinal centers of the CNS 
on  –    motor neurons and an increase in the ability of 
muscles to produce force [15].  

The influence of the degree of instability and 
motor experience of an athlete on the manifesta-
tion of the power of efforts in an unstable posi-
tion. The results of experimental studies indicate that, 
depending on the amount of resistance and the de-
gree of instability, the manifestation of maximum pow-
er can be reduced by up to 30% compared with exer-
cises performed on stable surfaces [16]. In addition, 
the lower the level of strength training of an athlete and 
the less motor experience of working on unstable sup-
ports, the higher the deficit of strength in an unstable 
position [10, 14].

Urgent and delayed adaptive effects of train-
ing programs using the instability factor. It has 
been established that within the framework of urgent 
adaptation, a change in neuromuscular coordination 
is observed in the direction of strengthening the coac-
tivation of antagonist muscles and reducing the activ-
ity of agonists. At the same time, in terms of a delayed 
effect, training in an unstable environment improves 
the reciprocal innervation of antagonistic muscles, 
creating favorable conditions for increasing angular 
velocity.

In addition, targeted training on unstable surfaces 
increases “core stability”, i.e. the ability of the com-
plex of the lumbo-hip muscles to control the position 
and movement of the lower body and maintain, within 
physiological limits, the stability and structural integ-
rity of the spinal column under external influences, 
which in turn improves the production of force and its 
transmission between the links of the upper and lower 
extremities [10, 11] .

Features of the “transfer” of training effects 
from strength exercises performed in conditions 
of an unstable working posture to other types of 
movements. The results of a number of studies [17, 
18] indicate the absence of a “direct” transfer of the 
effect of resistance training under unstable conditions 
to power output under stable conditions. At the same 
time, the main factors limiting the manifestation of the 
achieved strength effects are the biomechanical simi-
larity of exercises and the similarity of the muscle work 
mode.

Features of the periodization of strength ex-

ercises performed in stable and unstable condi-
tions within the preparatory period. The results of a 
number of studies indicate the possibility of using two 
options for periodization of strength exercises. The 
first option provides for the consistent use of strength 
exercises in unstable, and then, in stable performance 
conditions [7]. The second option involves the parallel 
use of strength exercises during the preparatory pe-
riod [12]. At the same time, it is indicated that the sec-
ond variant of periodization is more suitable for sports 
with a variable structure of motor actions.

Conclusions. It can be assumed that for highly 
qualified biathletes it is advisable to use strength exer-
cises in an unstable working position from the stand-
point of preventing injuries of the musculoskeletal 
system by increasing sensorimotor control over the 
position of the joints and stability of the core muscles.

Strength exercises in an unstable working posture 
provided by an unstable support or resistance that 
creates an unpredictable trajectory of movement can 
be considered as a means of enhancing the effect of 
traditional biathletes’ strength exercises in relation to 
explosive strength by enhancing the role of the cer-
ebral cortex in MU activation, reducing the coactiva-
tion of antagonists and synchronization of the activity 
of synergist and stabilizer muscles.

The work was carried out within the framework 
of the state task of the FGBU FNTs VNIIFK No. 777-
00026-22-00 (subject No. 001-22/5).
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Introduction. The specificity of competitive activ-
ity underlies the preparation of athletes and physical 
training, in particular. It is the competitive activity that 
requires the appropriate structure of the physical fit-
ness of athletes, as well as knowledge of the priority of 
physical qualities required in each specific sport [4]. 
Studies of the factor structure of the physical fitness 
of tennis players with a high level of mastery of men 
and women, as well as the priority of physical qualities 
to achieve success in tennis, were carried out by the 
employees of the Federal Science Center of Physical 
Culture and Sport (VNIIFK) [6, 7].

The question arises of how physical qualities 
change at the first stages of a long-term training 
process, that is, at the stages of initial training and 
training, as well as the question of what physical 

qualities coaches should focus on during the initial 
selection.

Objective of the study was to determine the mag-
nitude of changes in the indicators of physical quali-
ties in female tennis players aged 6-14 years.

Methods and structure of the study.  To assess 
the physical fitness of tennis players aged 6-14, train-
ing at the stage of initial training and the training stage, 
it was proposed to perform 18 tests, on the basis of 
which 21 indicators were calculated. Similar tests are 
used when examining members of the country’s na-
tional tennis team of different ages, regardless of gen-
der differences [6–8].

Means and methods of tennis players’ physical 
readiness control are developed on the basis of com-
petitive activity requirements [6, 8].
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Objective of the study was to determine the magnitude of changes in the indicators of physical qualities in female ten-

nis players aged 6-14 years.
Methods and structure of the study. To assess the physical fitness of tennis players aged 6-14, training at the stage 

of initial training and the training stage, it was proposed to perform 18 tests, on the basis of which 21 indicators were cal-
culated. A total of 228 girls aged 6-14 who go in for tennis at sports schools in Moscow and the Moscow region, as well as 
private academies and clubs, were examined.

Results and conclusions. Achievements demonstrated by tennis players at 14 years old are better than at 6 years old. 
However, in some tests, the best results were recorded in tennis players under 14 years old. The scatter in the values of the 
increase in results in different tests is large and ranges from 1.48% to 345.03%. The magnitude of the increase in the result 
in a test that evaluates physical quality largely indicates the degree of trainability of the quality.

It has been established that in tests evaluating the same physical quality, there is a large scatter in the values of the in-
crease in results, which indicates a different degree of trainability of manifestations of the same quality.
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