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Abstract

The purpose of the study - to describe the peculiarities of the formation of motor skills in athletes in bullet shooting at
the initial stage of training.

Materials and methods. The following research methods were used to solve the tasks: analysis and generalization of
scientific and methodological literature, pedagogical observations, processing of results. The analysis of the scientific
and methodological literature made it possible to establish that in the technical training of young shooters the available
general information is given without specifying the use of tools and methods for learning motor skills. The pedagogical
observation was used to study the peculiarities of learning the technique of performing bullet shooting elements, as
well as mastering motor skills.

Results. The analysis of educational and training activities allowed to determine that learning to master the technical
elements of shooting athletes at the stage of initial training requires the use of modern methods and tools. A number of
educational and methodological documents were analyzed: the curriculum for the training of archery for children and
youth sports schools, specialized children and youth schools of the Olympic reserve, schools of higher sportsmanship
and educational institutions of sports profile; specialized literature on shooter training. In the process of analysis it was
determined that the technical training of athletes occupies a significant share of the duration of the training process,
and requires the use of an increased arsenal of additional tools for the effective study of shooting techniques.
Conclusions. A detailed analysis of the specialized educational and methodological literature for the training of
shooters revealed that in the group of initial training technical training is characterized by studying the basics of
elements of shooting techniques, namely: racks for shooting, aiming, breathing, finger pressure on the trigger.
Mastering these basics of the elements of shooting technique directly depends on quality and well-formed motor skills,
which in the future will allow the athlete to achieve a high sports result.
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Introduction The specialists proposed the basics of the method of for-
mation of motor skills, and also made an attempt to interpret
them in accordance with modern requirements of the sports
industry (Vovkanych & Berhtraum, 2013; Kalynichenko &
Lopatiev, 2012; Kalynichenko, 2009).

Technical training is one of the key in bullet shooting,
because in the future it creates a foundation for successful
performances in competitions of various levels and achieve
the maximum possible individual result. Taking into ac-
count the peculiarities of the initial training of athletes and
the formation of motor skills, it is important at this stage to
choose effective tools and methods for the training process.
It is proposed to use the basics of a systematic approach in
the pedagogical process, as it allows to identify certain parts

Technical training of athletes in bullet shooting at the
stage of initial training should be based on the formation of
motor skills. It is appropriate to describe the features of sports
training of young shooters in bullet shooting, taking into ac-
count the physiological basis of its formation, as well as the
system of educational and training process. From the very
beginning, technical training is one of the main priorities and
reserves for improving efficiency and should be built in a way
that takes into account trends in research (Lopatiev, Vlasov,
& Trach, 2013; Pavlyuk, Pityn, Pavlyuk, Chopyk, Antoniuk, &
Soltyk, 2020; Lopatiev, & Demichkovskyi, 2021).
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and improvement (Vlasov et al., 2016; Lopatiev et al., 2017;
Pyanylo et al., 2020; Pyanylo et al., 2021).

The available scientific and methodological literature does
not take into account the modern nature and approaches to the
training of young shooters through the formation of motor skills,
which are the basis of sports techniques. There are no meth-
odological recommendations for technical training of athletes
in shooting at the beginning of a sports career, which creates
a mismatch between the use of tools and methods for effective
training of shooters, quality formation of motor skills and scien-
tific explanation of basic psycho-physiological mechanisms of
their use (Kalynichenko & Lopatiev, 2012; Mon-Lépez & Tejero-
Gonzalez, 2019; Mon-Lopez et al., 2021; Park et al., 2019).

On the issue of training young athletes in shot put at
the stage of initial training, it is emphasized that the study
and mastering of sports techniques and its elements will be
the foundation for further sports training (Volkov, Kuksa,
Dronov, Starinskyi, Bohino, & Petrosiuk, 2009; Gladyszewski
& Gladyszewska, 2012).

At present, no clear methods and steps for technical train-
ing are offered in the training of novice athletes in shot put. The
main purpose of technical training at the initial stage is to mas-
ter the technical elements, that is, such motor skills that will
further contribute to its effective use to achieve high sports re-
sults. In order to suggest specific steps for mastering the techni-
cal elements, it is necessary to analyze the shooting technique,
characterize and identify the key elements, as well as describe
the physiological mechanism of motor skills formation.

The purpose of the study — to describe the peculiarities of
the formation of motor skills in athletes in bullet shooting at
the initial stage of training.

Materials and methods

Research participants

The study involved athletes in the bullet shooting group
of primary training (male and female). It is assumed that on
the basis of performance analysis it is possible to determine
the level of technical readiness and informative indicators of
readiness of novice shooters, that is, motor skills.

Research organization

The following research methods were used to solve the
tasks: analysis and generalization of scientific and meth-
odological literature, pedagogical observations, processing
of results. The analysis of scientific and methodological
literature made it possible to establish that in the technical
training of young shooters available general information is
given without specifying the use of tools and methods for
learning motor skills. Pedagogical observation was used
to study the peculiarities of learning the technique of per-
forming bullet shooting elements, as well as mastering mo-
tor sKkills.

Testing procedure

Video recording of rifle shooting training by novice ath-
letes was carried out. The results were used to identify the
main mistakes that athletes made during their performance.

Equipment: video camera, analysis chart.

Results

In the specialized educational and methodical litera-
ture it is emphasized that the content of technical training
of athletes in bullet shooting at the stage of initial training
is: mastering the elements of shooting technique (racks for
shooting, aiming, breathing, finger pressure on the trigger).

Under the technique of shooting we will understand a set
of rational motor actions of the shooter, aimed at achieving a
high sports result in a particular type of shooting.

The analysis of scientific and methodological documen-
tation revealed that the curriculum of long-term training
program for shooters for children and youth sports schools,
specialized children and youth schools of the Olympic re-
serve, schools of higher sportsmanship and educational in-
stitutions of sports profile indicated: technical training at
different stages of long-term training is within - the stage
of initial training - 42.2% (first year), 54.9% (second year);
previous basic training — 56.1% (first year), 52.4% (fourth
year); specialized basic training — 53.4% (first year), 54.6%
(third year); preparation for higher achievements - 57.9%

Table 1. Curriculum of long-term training, hours (Volkov, Kuksa, Dronov, Starinskyi, Bohino, & Petrosiuk, 2009)

Group
Preparation
.. Initial training Pre-basic training Specialized basic training  for higher
Type of training .
achievements
Year of study
1-11 2-11 1-11 2-11 3-i1 4-1 1-11 2-11 3-11 All term
Theoretical training 20 20 20 24 24 28 38 38 34 34
General physical training 80 90 110 130 154 162 166 168 170 174
Special physical training 36 48 92 120 140 160 190 192 194 196
Technical training 136 202 310 334 444 482 590 652 704 852
Partlgpatlon in competitions, 4 3 20 36 56 7 100 120 150 180
drawing up standards
Instructing and judging practice - - - - 10 16 20 24 36 36
Total: 276 368 552 644 828 920 1104 1194 1288 1472
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of the total amount (Table 1). Thus, it is possible to indicate
that the technical training of the shooter is an important fac-
tor in successful performance in competitions, appropriately
selected tools and methods at the initial stage of training will
contribute to achieving high sports results in the future.

Hereinafter, we use the following terminology.

Under the movement we will understand any movement
in the body, as well as changes in its state.

Change - the transformation of something into some-
thing qualitatively different, change is characterized by the
direction, speed and duration. Change is also understood as
the transition from one place to another (spatial movements).

Mechanical movements are changes in the position of a
body (material point) over time relative to other bodies.

Biokinematics is a branch of biomechanics that stud-
ies the motion of living bodies and biological systems. In
general, kinematics is a branch of mechanics that studies the
external laws of motion of a material point.

Dynamics is the doctrine of the motion of bodies under
the influence of forces. The task of dynamics - to determine
the movement of the body by the specified forces that affect it
and vice versa - to determine the forces that cause its move-
ment by the specified direction of movement of the body.
Dynamics as a branch of mechanics studies the mechanical
causes of motion.

Biodynamics - a branch of dynamics that studies the
action of forces that provide movement to the human body.

Motor action is a manifestation of human motor activ-
ity, which is aware of it and is aimed at solving any specific
motor task.

Motor actions consist of innate (based on unconditional)
and acquired during life (based on conditioned reflexes). The
innate motor actions play a secondary role, remaining in the
form of tendon, protective and vestibular reflexes throughout
human life. Complex motor actions are formed in the process
of life as a result of learning and are based on the formation of
complex conditioned reflexes. The physiological mechanism
for the formation of new, individually acquired types of mo-
tor activity are temporary connections, that are formed on
the principle of conditioned reflexes. The ability to develop
new motor skills, that is, the ability to train, is largely due to
hereditary factors, and is different in different people, the rate
of formation of new motor skills changes with age.

Motor action is the smallest structural unit of ball shoot-
ing technique (technique, motor action, motor skill, temporal
connections). This division provides an opportunity to effec-
tively analyze and select tools and methods for teaching shoot-
ing techniques to young shooters at the initial stage of train-
ing, which in turn will help to improve the effectiveness of the
process of sports training at the beginning of a sports career.

In shooting we are interested in the result, so it is logical
to study the material and information system “shooter - the
result’, in which the material component of the system is
replaced by an information component in shooting sports.

In systemology study the dynamic system consisting
of three subsystem elements: “object — interaction - envi-
ronment’, where the object — stable in time and limited in
space formation, perceived as a whole — an element of the
system; interaction -continuous process of interconnected
with causal relationships transformation of the parameters of
the object and the environment; environment — an arbitrary
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set of objects that may affect the studied object (Fig. 1). The
material system “shooter — weapon - target” was identified to
determine the influence of external and internal factors on
the functioning of this system, which later allowed to divide
the execution of the shot into phases: “aiming’, “execution of
the shot - active shot”, “shot adjustment” (Demichkovskyi,

2019; Lopatiev, & Demichkovskyi, 2021).

Dynamic system

Object Environment

Interaction

Fig. 1. The dynamic system of “object — interaction - environment”
(Demichkovskyi, Lopatiev, & Pianylo, 2021)

Using this principle to build a system, we propose to cre-
ate a system “shooter — weapon - result” to further establish
the relationship between the result and the phases of the shot.

The feature of the information system “shooter - result”
is the analysis of the element “result” (see Table 2) and estab-
lishing a connection between the elements of the system. The
result of the shooting characterizes the level of training of the
athlete, the analysis of which will improve the selection of
tools and methods for training.

A feature of systems analysis is the use of two types of
methods: qualitative and formal.

In shooting sports for analysis often use:
discriminant analysis - a type of multidimensional
analysis designed to solve problems of image rec-
ognition. Used to decide which variables share (i.e.
discriminate) certain data sets (so-called groups);
regression analysis is needed to solve problems in
which stochastic dependencies (stochastic cause-
and-effect relationships) are given by functions with
one or more variables that are defined as independ-
ent. Regression analysis is a method of mathemati-
cal statistics that allows to determine the degree of
separate and combined influence of the factors be-
ing studied on the performance trait and to quantify
this influence using different criteria;
correlation analysis is used to determine the rela-
tionship between two or more stochastic variables
that exist between them.

Table 2 is directly related to the effectiveness of mastering
the motor skills of shooters in ball shooting, because it pro-
vides an opportunity to analyze the result of the performance,
that is the level of mastery of technical training.

Discussion

The attempt to describe the peculiarities of the formation
of motor skills in athletes in shot put at the stage of initial
training was made in the paper.

Considering technical training as a process of formation
of motor skills, a number of authors drew attention and de-
fined it as follows: technical training is a process of mastering
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Table 2. Analysis of air rifle shooting

Steps of analysis

Description

Organizational and methodological
guidelines

The first — the analysis of the
result

Investigate the outcome of the competitive exercise in
general.

The second - the analysis of
series

The analysis of each series provides information about the
course of fatigue during the shooting. In each series, it is
manifested by a decrease in performance, for example, the
first series — 97 points; second series — 96 points; third series
- 98 points; fourth series — 96 points; fifth series — 98 points;
sixth series — 96 points. The results of the series differ from
the maximum of 100 points

Analyzing the result of the series within
the exercise, we can attest that fatigue is
manifested in the athlete in the lowest
results in the series

The third - a shot analysis

Each shot of the competitive activity is studied in each series
and analyzed from 1-10, 11-20, 21-30, 31-40, 41-50, 51-60
so that you can observe the location of each shot according
to the center of the target, for example : T.L. (top left); T.R.
(top right); D.L. (down left); D.R. (down right).

Most attention is paid to those series with the lowest result
to determine at what point fatigue affected the athlete and
reflected in the result.

Determine the percentage ratio between the total number
of shots in the exercise and determined, according to their
location relative to the center of the target

Demonstrates in which direction in
accordance with the center of the
target is the deviation of the shots, the
presence of which is a consequence of
the lack of appropriate technical and
tactical adjustments during the exercise,
as well as the impact of fatigue on the
athlete. The results are important for
practical work, because they allow
to make appropriate changes in the
implementation of the exercise

The fourth - the generalization
of the obtained results

Distribute all the shots according to the execution from
the first to the last, make a table, build a visual schedule of
execution, on which it is possible to clearly see how each
shot and exercise in general took place. The schedule will
allow you to see the picture of performance, will show the

The analysis should be carried out
individually for each athlete to
determine ways to improve the training
of each athlete and choose the right tools

coach the level of preparedness of the athlete

and methods to perform tasks

the technique of shooting and improving technical skills (Vy-
nohradskyi & Demichkovskyi, 2021, 2022). This statement
is best related to the initial preparation stage, because in the
following stages the statement is supplemented by additional
information load, and is interpreted as follows: technical
training is the improvement of sports equipment by chang-
ing the dynamic and kinematic parameters of the structure
of movements during the shot taking into account the indi-
vidual characteristics of the athlete, compliance with modern
conditions of competitive activities and morpho-functional
capabilities of the athlete during the shot during competitive
exercises, ensuring the resistance of technology to the action
of disruptive factors (Lopatiev & Demichkovskyi, 2021).

An important role in the formation of motor skills be-
longs to the coordination of movements. Such qualities of
movement as smoothness, accuracy and necessary force are
realized by physiological mechanisms of an athlete’s organ-
ism by regulation of temporal, speed and spatial characteris-
tics of movement.

The hypothesis put forward by Kalynichenko and Lo-
patiev (2012) that in the final phase of the shot it is neces-
sary to use control mechanisms such as “aimless movement”
and avoid control mechanisms “target movements” requires
theoretical confirmation of the formation of motor skills in
shooting as a basis for performing an accurate shot from a
physiological point of view. Attention is drawn to the fact
that the concept of purposeful change, pedagogical means
of controlling the motor actions of athletes in the final phase
of the shot is possible, and opens encouraging prospects for
improving the efficiency and intensification of shooters train-
ing using modern methods of analysis of technical readiness

82

of shooters (for example, table 2). Due to this, not only the
methodology can change, but also the specific technology of
forming the given systems of movements of athletes in shoot-
ing sports in the process of learning and training.

Conclusions

The paper describes the mechanism of formation of mo-
tor skills of young athletes in bullet shooting at the stage of
initial preparation. Emphasis is placed on the importance
of using modern methods and means of technical training,
which directly affect the formation of motor skills, that is
create a quality basis for the formation of temporary connec-
tions and effective mastery of shooting techniques. A detailed
analysis of the specialized educational and methodological
literature for the training of shooters revealed that in the
group of initial training technical training is characterized
by studying the basics of elements of shooting techniques,
namely: racks for shooting, aiming, breathing, finger pres-
sure on the trigger. Mastering these basics of the elements
of shooting technique directly depends on high-quality and
well-formed motor skills, which in the future will allow the
athlete to achieve high sports results.
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®OPMYBAHHA PYXOBUX HABUHOKY CNTOPTCMEHIB
B CTPU1bBI KY/1IbOBIV HA ETAMI MOYATKOBOI NIATOTOBKU

Amnaroniit JTonarbeB"*5P, Auppiit [leMidYkoBCchKMit

+1ABCD

!JIpBiBCHKMII iep>KaBHUI YHiBepcuTeT disndHol KynbTypu iMeni IBana bobepcpkoro
’[HCTUTYT NPUKIAHUX Ipo61eM MexaHiky i MaTematuky imeHi S.C. IligcTpuraua

ABTOpPCHKNMIL BRI A — au3aiiH gocmipkeHHss; B — 36ip ganux; C — crataHanis; D — migroroska pykorcy; E — 36ip kowtis

Pedepar. Crarps: 6 ., 2 Tabi1., 19 mpxepena.

Mera JOCTi)KeHH:A — OIMCATI 0COOMMBOCTI (OPMYBAaHHs PYXOBUX HABMYOK Y CHOPTCMEHIB 3i CTpiIbOM KyIbOBOI Ha eTari
TIOYaTKOBOI MiJITOTOBKI.

Marepianu ta MeTogu. [/ BUpillleHHS IIOCTaB/ICHNUX 3aBJaHb OY/I0 BUKOPMCTAHO HACTYIIHI METOAY JOCIII/PKEHH: aHa/li3 Ta
y3araJbHeHHs HAyKOBO-MeTOMYHOI JIiTepaTypH, IefaroridHi criocTepeXxeHHs1, 06po6ka pe3ynbrariB. AHaIi3 HAYKOBO-METORNIHOI
JiTEpaTypu faB 3MOT'Y BCTAHOBUTIA, 1110 B TEXHIYHIN MATOTOBLi IOHIX CTPL/IBbIIIB HasiBHA 3arajibHa iH(opMalis nmogana 6e3 KOHKpe-
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THU3alil BUKOPUCTaHH:A 3ac00iB Ta MeTOAIB /i GOPMyBaHH: PyXOBUX HaBUYOK. [lefaroriute crocTepeXxeHHs BUKOPUCTAHO JiIs
BUBYEHHs 0COOMBOCTell HABYAHHS TEXHIKM BUKOHAHHS €/IeMEHTIB CTPIbOU Ky/IbOBOI, @ TAKOXK OBOJIOMIHHS PYXOBMX HaBIUOK.

PesynbraTu. AHanis HaB4aIbHO-TPEHYBa/lIbHOI JiA/IbHOCTI JO3BONNB BUSHAYNTH, 110 HABYAHHA TEXHIYHNUX €/IeMEHTIB CTPi/b-
Ou CIIOpPTCMEHIB Ha eTalli I0YaTKOBOI MiTOTOBKI IIOTpeOye BUKOPMCTAHHS Cy4acHMUX METO/IB Ta 3acobiB. Bymo npoanamizoBaHo
Psif HaBYAIbHO-METOAMYHMX OKYMEHTIB: HaBYa/IbHA IIPOrpaMa 3 MiATOTOBKIM CTPLIBIIB 3 Ky/IbOBOI CTPLIbOY /I AUTAIO-IOHALb-
KMX CIIOPTMBHMX IIKiJI, CIIelliaTi30BaHMX AUTAY0-I0HALbKMX HIKiJT O/IiMIIIJICEKOTO pe3epBy, MIKi/l BUI0i CHOPTUBHOI MaliCTEPHOCTI
Ta HABYA/IbHUX 3aK/IaJliB CIIOPTUBHOIO IpOdio; CrelializoBaHa aiTeparypa 3 MATOTOBKM CTPUIbLIB. Y Iporieci aHali3y BU3HA-
YeHO, 110 TEXHiYHa MiJJrOTOBKA CIIOPTCMEHIB 3aliMa€ BaroMy 4acTKy TPMBa/JIOCTi HaBYa/IbHO-TPEHYBa/IbHOTO IIPOLIECY, i BUMarae
3aCTOCYBaHHsI 301/IbIIIEHOr0 apCeHaTy JOATKOBIUX 3ac00iB /151 e(heKTMBHOrO HaBYaHHS TEXHIKM CTPIIbOML.

BucnoBknu. Jleranbuuil aHais clenianisoBaHoi HaBYaAbHO-METOAMYHOIL TiT€pPaTypy /A MiITOTOBKM CTPiNbLiB 103BONNB
BCTaHOBUTY, IIJO B IPYIIi MOYATKOBOI MiITOTOBKM TEXHIYHA Mi/[TOTOBKA XapaKTEPU3YETHCSA BUBYEHHAM OCHOB €/IEMEHTIB TEXHIKM
CTpiNbOM a caMe: CTIVIKM [JIs CTPiNbOM, MPULITIOBAHHA, AMXaHH:A, HATMCKAHHA IajIblieM Ha CITyCKOBMIT radok. CaMe OBOJIOfiHHA
L[VIX OCHOBHYX €/IEMEHTIB TeXHIKU CTPi/IbOM HAIIPSIMY 3a/IeXKUTh Bifi AKICHUX Ta IPAaBWIbHO C(OPMOBAHUX PYXOBMX HABIUOK, IO B
Mait6y THbOMY [JO3BOJLAITIIME CIIOPTCMEHOBI JOCATHYTI BICOKOTO CHIOPTUBHOTO Pe3y/IbTaTy.

Kirouosi cmoBa: cTpiibba Ky/n1boBa, pyxoBa HaBMUKa, TeXHIYHA MiATOTOBKA.
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