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Abstract

The objective of the study is to conduct a comparative analysis of the kickboxers experimental and control groups’

performance.

Materials and methods. The pedagogical study involved 60 kickboxers who were at the stage of preliminary basic
training. There were formed two homogeneous groups. The experimental group consisted of 30 people in three
categories: I (67 kg), II (70 kg), III (74 kg). There were 10 people in each category. The control group also consisted of
30 people in the same three categories: I (67 kg), II (70 kg), III (74 kg). There were also 10 people in each category.
Results. The ratio of impact techniques quantitative indicators between the control and experimental groups determines
the effectiveness of kick-boxers” impact techniques at the stage of preliminary basic training, taking into account the
weight categories, where the experimental group significantly exceeded (p < 0.05) the control group by all indicators.
Conclusions. The study of existing research has revealed that the analysis of motor performance techniques of
kickboxers can be a component of training to improve the efficiency of the training process and the effectiveness of

competitive activities.

The analysis of the special literature allowed to determine the most frequently performed percussion techniques in

oriental martial arts.

The results obtained after the experiment indicate that the indicators of technical motor actions of kickboxers in the
experimental group are significantly higher (p < 0.05) than in the control group. A detailed analysis of the technique
of percussion among kickboxers allowed to establish the difference in technical training between athletes of the
experimental and control groups, taking into account weight categories during the performance of eight strokes for
the first category (67 kg) were in the range of 14.7-36.3% (in the second category, 70 kg) - 15.0-51.2% and III category

(74 kg) - 15.3-66.6% in favor of the experimental group.

Keywords: technique, kicks, kickboxers, weight classes, preliminary basic training stage.

Introduction

Kickboxing is one of the most intensively studied martial
arts nowadays. This is evidenced by fundamental papers by
Yaremko (2001), Skyrta, Horbenko, Khatsaiuk, and Piniker
(2014). As far as it is known, modern kickboxing battles are
full of considerable workload, mental, physical and emo-
tional stress. And as a result there arises the role of technical
readiness and, accordingly, training of kickboxers’ technique.
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Traditional methods of the kickboxers’ technical skills im-
proving are aimed at working out the basic techniques, as well
as taking into account the individual features of athletes and
kinematic features of their attacking actions.

Based on the method of competitive activity analysis (by
the Frolov’s Method, which allows determining the level of
technical and tactical readiness of athletes, due to obtaining
quantitative and qualitative characteristics of the battle. Kick-
boxing racing activities were analyzed by Buse, and Santana
(2008), Yaremko (2001) and more others.

In sports theory, there are several approaches to defin-
ing the technique of sport. Platonov (1997) describes sports
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equipment as a set of techniques and actions that provide the
most effective solution to motor problems, due to the speci-
ficity of a particular sport, type of competition.

One of the important types of kickboxers training is the
key to improving their technical skills. It was studied by Ro-
manov (2003), Skyrta and Khatsaiuk (2014). Several other
authors have spoken on this issue, for example, Yaremko
(2001), Hutsul, Skyrta, and Rykhal (2019). High-level kick-
boxers (ISUs and ISMCs) have difficulty in technical train-
ing. More details about these issues are considered by such
authors as: Booth (2006), Kiatbusaba (2013), Stewart (2011).

The problem of improving the technical skill of athletes
in martial arts recently considered the following experts:
Ostianov and Haidamak (2001), Bakulev, Nazarenko, and
Momot (2007), Skyrta, Horbenko, Khatsaiuk, and Piniker
(2014).

The high level of modern kickboxing requires an effective
solution to the main problems of formation and improve-
ment of the theory and methodology of the educational and
teaching process. Effective technical actions in competitive
activities were studied in the papers of Pat O’Keeffe (2002),
Ouergui, Hssin, Haddad, Franchini, Behm, Wong, Gmada,
and Bouhlel (2014), Savchyn (2016), Pityn, Okopnyy, Tyravs-
ka, Hutsul, and Ilnytsky (2017).

Studies of various aspects of kickboxer training confirm
the high level of dependence on the results of competitive
activity on the level of technical training. The key aspect is
to increase the effectiveness of the impact. This methodi-
cal approach to the analysis of technical skill in martial arts
was used by Sayenko (2010), Gerasimov, (2014), Hutsul and
Rykhal (2020).

As it is known, the bases of the physical exercises tech-
nique are movements, the totality of which is part of human
motor skills. It can only be described by technical specifica-
tions. The issue of kickboxing technical training is covered in
the papers of Skyrta and Khatsaiuk (2014). A number of au-
thors claimed the rational technology performance of certain
martial arts types, like Sayenko (2010), Prystupa, Okopnyy,
Hutsul, Khimenes, Kotelnyk, Hryb, and Pityn (2019).

Improvements in technical skill are justified by many
experts on various sports. Kickboxing is not an exception, be-
cause to win in a minimum amount of time in a competition
is one of the leading single-player challenges. For the effective
implementation of this task, it is necessary to carry out at the
expense of a high level of technical skill. That means the most
rational structure of their performance during the battle. The
analysis of impact techniques remains poorly understood in
kickboxing during the pre-basic weight training stage.

The objective of the study is to conduct a comparative
analysis of the kickboxers experimental and control groups’
performance, taking into account the weight categories.

Materials and methods

Study participants

Sixty kickboxers who were at the stage of preliminary
basic training participated in the pedagogical study. Two ho-
mogeneous groups were created. The experimental group
consisted of 30 people in three categories: I (67 kg), II (70 kg),
III (74 kg). There were 10 people in each category. The control
group also consisted of 30 people in the same three catego-
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ries: I (67 kg), I1 (70 kg), I1I (74 kg). There were also 10 people
in each category.

Study organizing

The indexes of the kickboxers impact technhniques were
recorded by a special equipment. It was created by profes-
sor M.P. Savchyn (2003, Lviv). This is a specialized Spuderg
impact dynamometer. This digital instrument allows you
to continuously record various parameters of impact tech-
niques. Among them there is the force of each stroke, the
time intervals between strokes, the gradient of the efficien-
cy of the stroke by the Savchyns method (2003). The rapid
acquisition of an indicator set provides an opportunity to
monitor the technique during the strike and, if necessary,
to adjust the training process. It works thanks to electronic
instrumentation and chronodynamometry techniques. This
technique has been tested in kickboxing, karate, and more
other martial arts.

The athletes of the experimental group (30 people of 10
in each category, I (67 kg), II (70 kg), and III (74 kg) were
at the stage of preliminary basic training. They were trained
by the signature program to improve their technical skills.
The athletes improved the basic technique, combat technique
(attack-counterattack-defense), tactical techniques, psycho-
logical techniques, etc. However, the main tools in competi-
tive activity are impact techniques. The study of the kickbox-
ers technique due to weight categories is possible under the
conditions of determining the most frequently performed
impact techniques. They have been identified in competitive
activities. So, the analysis of battles allowed us to select the
following: arm punch (straight right, left side and bottom
right), knee strike (bottom right), foot kick (straight right and
straight left) and shin kick (right side to the head and right
side to the thigh). Kickboxers were tested at the Typhoon
sports complex. According to the training method, kickbox-
ers were to perform in a competitional mode, showing their
ten strongest separate strokes from above at a sound signal.
To perform the kicks, the kickboxer was tested mid-range
by a torque bag, maintained by an assistant, and sounded a
conditioned punch. The best result, out of ten blows, was put
in the record. To avoid deterioration in performance, as well
as to maintain efficiency and maintain competitive testing
conditions after ten strokes, the tested athlete was provided
rest and substituted by another.

Statistical analysis

The processing of the test results was performed using
mathematical statistics methods with the calculation of the
Mann-Whitney probability difference (p < 0.05).

Results

According to the impact technique, there were recorded
quantitative indicators of the strokes effectiveness. The ex-
perimental group achieved a reliable indicator at p < 0.05
(Tables 1-3).

The study of the impact techniques gave reason to con-
sider the difference between effectiveness of the standard
ISKA program and the experimental group program, which
trained by the signature program of improving technical
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Table 1. The ratio of the impact of kickboxers of the first category (67 kg) of the control and

experimental groups (M + m)

I1(67 kg) (CG)

1(67 kg) (EG)

Indicator Execution of blows (n=10) (n= 10) P
arm punch (SR)) 0,44 + 0.05 0,51 + 0,09 p <0.05
arm punch (LS) 0,41 + 0,03 0,57 £0,12 p <0.05

0 arm punch (BR) 0,44 + 0,04 0,53 + 0,10 p<0.05
§ knee strike (BR) 0,47 + 0,06 0,61 £0,14 p =<0.05
= foot kick (SR) 0,49 £ 0,08 0,67 £0,16 p<0.05
© foot kick (SL) 0,45 + 0,03 0,65+ 0,15 p<0.05
foot kick (RSh) 0,35 + 0,02 0,49 £ 0,08 p<0.05
foot kick (RSt) 0,61 £ 0,014 0,79 £ 0,18 p<0.05

Note: CG - control group; EG - experimental group
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Fig. 1. The impact techniques of the kickboxers of the first category (67 kg): SR - straight right; LS - left side; BR -
bottom right; SR - straight right; SL - straight left; RSh - right side to the head; RSt - right side to the thigh.

kickboxers technique, taking into account weight categories.
According to the ratios of quantitative indicators of impact
techniques between groups (control and experimental) the
effectiveness of technical actions of kickboxers at the stage of
preliminary basic training, taking into account, can be deter-
mined. The weight categories had some differences. Judging
by the impact techniques of the kickboxers of the first cat-
egory (67 kg), the experimental group significantly exceeded
(p < 0.05) the control group by all indicators.

The indicator of arm punch (straight right) is higher on
14.7%, to the left — 32.6% (p < 0.05). Punching below, the
indicator is higher as well as the previous one - 18.5% at
(p £0.05).

On the other index, knee strikes (bottom-right) were also
at a significant level and were higher — 25.9% at (p < 0.05).

Another trend in foot strikes was the same as for previ-
ous indicators, where the SR was higher -31.0% at (p < 0.05)
and the SL - 36.3% at (p < 0.05).

The last indicator was also higher for the expiremental
group, but it was low compared to other. The kick (right side
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to the head) is higher - 33,3% at (p < 0.05) and the one to the
thigh - 25,7% at (p < 0.05).

The analysis of kickboxers” impact techniques at the pre-
basic training stage, taking into account the weight categories
for athletes of the second category (70 kg) had some differ-
ences. According to the ratio of indicators between the con-
trol and the experimental group, the reliability was in favor of
the second one at (p < 0.05).

In the right-handed punch, the figure is significantly
higher - 18.1% at (p < 0.05), in the side-left punch - 37.5%
at (p < 0.05) and in the bottom right — 15.0% at (p < 0.05).

The figure on the right knee bottom stroke was also high-
er for the experimental group (35.5% at (p < 0.05)).

In terms of impact, the foot was also statistically sig-
nificant for the experimental group compared to the control
group. For the straight right stroke it was 36.6% at (p < 0.05)
and for the straight left - 38.5% at (p < 0.05). The index in-
creased for both feet.

The last shin stroke right to the head was higher by 51.2%
at (p <0.05) and the side right to the thigh at 19.8% at (p < 0.05).
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Table 2. The ratio of impact indicators of kickboxers of the second category (70 kg) of the control and
experimental groups (M + m)

II (70 kg) (CG) II (70 kg) (EG)

Indicator Execution of blows (n = 10) (n = 10) P
arm punch (SR)) 0,45 + 0.05 0,54 + 0,08 p <0.05
arm punch (LS) 0,39 £ 0,03 0,58 £0,16 p <0.05

0 arm punch (BR) 0,43 + 0,04 0,50 + 0,08 p<0.05
§ knee strike (BR) 0,44 + 0,06 0,63 £0,12 p =< 0.05
3 foot kick (SR) 0,50 + 0,11 0,71 + 0,17 p <0.05
© foot kick (SL) 0,46 + 0,03 0,68 £ 0,16 p<0.05
foot kick (RSh) 0,29 £+ 0,02 0,49 £ 0,08 p<0.05
foot kick (RSt) 0,50 + 0,08 0,61 +£0,11 p<0.05

Note: CG - control group; EG - experimental group
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Fig. 2. The impact techniques of the kickboxers of the second category (70 kg): SR - straight right; LS - left side; BR -
bottom right; SR - straight right; SL - straight left; RSh - right side to the head; RSt - right side to the thigh

For the last subgroup of the third category (74 kg) com-
paring the indicators between the groups (control and ex-
perimental) showed significantly higher results for the ex-
perimental group (p < 0.05).

All indicators were significant and reliable at (p < 0.05)
for the strokes. For the straight right — 15.3%, straight left —
41.5%, and bottom-right blow — 30.3% at (p < 0.05).

The index in the knee-lower right-hand stroke is higher,
respectively 37.1% W/kg at (p < 0.05) and in the straight right
stroke — 25.2% at (p < 0.05) and straight left — 33.7% at (p < 0.05).

But the shin stroke is also a statistically significant indi-
cator right side to the head - 66.6% at (p < 0.05) and right side
to the thigh - 23.8% at (p < 0.05).

Table. 4 compares the performance of the impact tech-
nique between the kickboxer control group at the pre-basic
weight training stage. Analysing the impact technique for
the control group, the indicators had some differences. For
the control group, reliability was found in four indicators.

TM®B, 2020, Tom 20, N° 3

When, to a certain extent, certain values of growth, they came
from the definition of indicators of the straight right punch -
6.89% (p < 0.05) - the second category (70 kg).

The straight left stroke, which was higher but not reliable,
ranged from 2.5-5% in favor (1st category, 67 kg) (p > 0.05).
For shin strokes there were following results: straight right —
18.7-50% (p < 0.05) right-sided stroke — 19.8-23.8% (p < 0.05)
and foot strokes: straight right — 25.2% (p < 0.05), left-sided -
34.8% (p < 0.05) (Ist category, 67 kg).

However, for one stroke, the right bottom knee stroke -
4.44-6.81% with positive shifts for the results of most athletes
(representatives of different weight categories) no reliable
level was reached (p > 0.05). This indicates the low efficiency
of the proposed methodological approach used in the stand-
ardized (traditional program).

Thus, it is confirmed that a standardized program of
technical readiness for kickboxers at the stage of preliminary
basic training does not lead to positive changes in athletes’
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Table 3. The ratio of the impact of kickboxers III category (74 kg) of the control and experimental

groups (M + m)
Indicator Execution of blows III (74 kg) (CG) III (74 kg) (EG) P
(n=10) (n=10)
arm punch (SR)) 0.42 +0.04 0.49 +0.06 p<0.05
arm punch (LS) 0.40 £ 0.03 0.61 +0.14 p<0.05
0 arm punch (BR) 0.42 +0.04 0.57 £0.10 p<0.05
§ knee strike (BR) 0.46 +0.07 0.67 £0.14 p<0.05
6{ foot kick (SR) 0.38 £0.03 0.49 £ 0.07 p <0.05
foot kick (SL) 0.32 £ 0.02 0.45 +0.05 p <0.05
foot kick (RSh) 0.21 £0.03 0.35 +0.04 p<0.05
foot kick (RSt) 0.48 £ 0.06 0.62 £0.15 p <0.05
Note: CG - control group; EG - experimental group
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Fig. 3. The impact techniques of the kickboxers of the third category (74 kg): SR - straight right; LS - left side; BR -
bottom right; SR - straight right; SL - straight left; RSh - right side to the head; RSt - right side to the thigh

readiness for various technical actions. The lower results of
the kickboxers of the control group of the third category
(74 kg) in technical actions are associated with a complex
structure of movements (p < 0.05) and their own endurance.
This means that athletes performed the work with maximum
force in the process of execution but could not ensure the
effectiveness of technical action. Probably the lack of a suf-
ficient level of technical preparedness made it impossible to
carry out the stroke effectively.

According to the ratio of impact techniques between the
experimental group at the stage of preliminary basic training,
taking into account the weight categories, although they are
at a higher level than the control group, but also have some
differences. Analyzing the hands impact techniques (bottom
right punch) although it was not significant, but reliable at
7.2%, p < 0.05, II category (70 kg), by side stroke criteria —
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6.7% (p < 0.05) and bottom stroke 5.8-13.0%. bottom-right
knee stroke - 9.37% (p > 0.05) (III category (74 kg)).

The other five indicators were statistically significant in
favor of a particular weight category. Yes, reliable indicators
for the Ist category (67 kg) (p < 0.05) right-sided to the head
and right-sided stroke to the hip which was within 25.7-
33.3% (p < 0.05). According to the latest blow, which is the
highest in the group of the II category (70 kg), the straight
right is 31.0% and the straight left is 36.5% (p < 0.05).

As a result of technical actions for I (67 kg) and II (70 kg)
categories, we associate them with higher coordination and
adaptation processes. According to them, we see possible posi-
tive trends in the continuing of training influences under the
experimental program. However, the representatives of the
experimental group showed an increase in performance for
all technical activities, achieved higher shock gains (p < 0.05).
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Table 4. The ratio of the impact of kickboxers at the stage of preliminary basic training considering weight categories

Indicator Execution of Groups I(67 kg) P II (70 kg) P 111 (74 kg)
blows (n=10) (n=10) (n=10)

arm punch (SR) CG 0.44 £ 0.05 p<0.05 0.45 + 0.05 p>0.05 0.42 £ 0.04

EG 0.51 £ 0.09 p <0.05 0.54 £ 0.08 p>0.05 0.49 £ 0.06

arm punch (LS) CG 0.41 £0.03 p > 0.05 0.39 £0.03 p<0.05 0.40 £0.03

EG 0.57 £ 0.12 p<0.05 0.58 £0.16 p<0.05 0.61 £0.14

arm punch (BR) CG 0.44 £ 0.04 p>0.05 0.43 £0.04 p>0.05 0.42 £0.04

EG 0.53 £ 0.10 p > 0.05 0.50 £ 0.08 p<0.05 0.57 £ 0.10

o0 knee strike (BR) CG 0.47 £0.06 p>0.05 0.44 £ 0.06 p<0.05 0.46 £ 0.07

§ EG 0.61 £0.14 p<0.05 0.63 £0.12 p<0.05 0.67 £0.14

_ foot kick (SR) CG 0.49 + 0.08 p<0.05 0.50 £ 0.11 p > 0.05 0.38 £ 0.03

© EG 0.67 £0.16 p<0.05 0.71 £0.17 p > 0.05 0.49 £ 0.07

foot kick (SL) CG 0.45+0.03 p<0.05 0.46 £ 0.03 p > 0.05 0.32 £ 0.02

EG 0.65 £ 0.15 p <0.05 0.68 £0.16 p<0.05 0.45 + 0.05

foot kick (RSh) CG 0.35 £ 0.02 p > 0.05 0.29 £0.02 p > 0.05 0.21£0.03

EG 0.49 + 0.08 p <0.05 0.50 £0.10 p>0.05 0.35+0.04

foot kick (RSt) CG 0.61 £0.014 p > 0.05 0.50 £ 0.08 p > 0.05 0.48 £ 0.06

EG 0.79 £ 0.18 p > 0.05 0.61 £0.11 p<0.05 0.62 £ 0.15

Note: CG - control group; EG - experimental group
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Fig. 4. Impact techniques indicators taking into account the weight categories: SR - straight right; LS - left side; BR - bottom-
right; SR - straight right; SL - straight left; RSh - right side to the head; RSt - right side to the thigh

Discussion

The work compares the impact technique of kickboxers
on the stage of preliminary basic training, considering the
weight categories for further improvement of competitive
activity. The results are complementary to those of kickboxing

scientists, as Skyrta and Khatsaiuk (2014), Pityn, Okopnyy,
Tyravska, Hutsul, and Ilnytsky (2017) and other martial
karate — Sayenko (2010).

The obtained data complements the one gathered by
Skyrta and Khatsaiuk (2014), Pityn et al. (2017), Zadorozhna,
Okopnyy, Hutsul, Kotelnyk, Grashchenkova, Perederiy,
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Pityn, and Svistelnyk (2019) that due to the effective technical
actions used in the competitive battle led to its successful
outcome.

The data on the improvement of motor technique, which
is one of the crucial components in the realization of the
motor potential of the athlete,have been supplemented (Pla-
tonov, 2004; Kashuba & Lytvynenko, 2010).

Data on improving the quality of technical training in
martial arts have been supplemented (Boychenko, 2008;
Stewart, 2011; Agafonov, 2013).

The results of the technical analysis of motor actions in-
dicate the data Gartland, Malik, and Lovell (2005), Gerasi-
mov (2014) about the success of competitive activities. The
results confirm the conclusions Skyrta and Khatsaiuk (2014);
Hutsul and Rykhal (2020) on the need to expand the arsenal
of technical means, eliminate technical shortcomings in the
movement (when striking the upper and lower extremities,
protection and economical execution of movements and in-
crease the speed of movements).

The study specified the data Romanov (2014), Hélbling,
Preuschl, Hassmann, and Baca (2016), Hutsul et al. (2019) on
the features of coordinated motor action on the effectiveness
of the kickboxer technique.

The results show that a successful fight depends on the
level of technical training in martial arts. This confirms the
conclusion of researchers that the technique of sports exer-
cises is closely related to competitive activities that deter-
mine the achievement of the highest sports results (Pat, 2002;
Khatsaiuk & Karataieva, 2008; Morgunov, Sagaydak, & Doro-
feeva, 2009).

As a result of the analysis it is established that time for
performance of effective shock action in kickboxing is an
informative indicator of technical readiness of kickboxers of
various qualification during competitive activity. These data
complement the results of the study by Ouergui, Hssin, Fran-
chini, Gmada, and Bouhlel (2013), Gerasimov (2014), Skyrta
and Khatsaiuk (2014) and indicate the features of the techni-
cal training of kickboxers in the competitive process. Data on
the use of the chronodynamometry method to determine the
dynamics of technical readiness of fighters have been sup-
plemented (Yaremko, 2001; Savchyn, 2003; Saienko, 2010).

Conclusions

The study of existing research has revealed that the anal-
ysis of motor performance techniques of kickboxers can be a
component of training to improve the efficiency of the train-
ing process and the effectiveness of competitive activities.

The analysis of the special literature allowed to determine
the most frequently performed percussion techniques in ori-
ental martial arts.

The results obtained after the experiment indicate that
the indicators of technical motor actions of kickboxers in the
experimental group are significantly higher (p <0.05) than in
the control group. A detailed analysis of the technique of per-
cussion among kickboxers allowed to establish the difference
in technical training between athletes of the experimental
and control groups, taking into account weight categories
during the performance of eight strokes for the first category
(67 kg) were in the range of 14.7-36.3% (in the second catego-
ry, 70 kg) - 15.0-51.2% and III category (74 kg) - 15.3-66.6%
in favor of the experimental group.
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HQPIBHﬂﬂbHMW AHANI3 NOKA3HUKIB TEXHIKN YAAPHNX
AIN KIKBOKCEPIB HA ETANI NONEPEAHbOI BA3OBOI
NIArOTOBKU 3 YPAXYBAHHAM BATOBUX KATEFOPIN

Harania I'ymyn'45°°, Bomogumup Puxanp*8P, Anppiit Oxonuuit***<P, Irop BoBk**5¢P

'VkpaiHcbKa akafieMis ApyKapcTs,

*JIpBiBCHKMIL Aep>KaBHMIT YHiBepcuTeT (PisnuHOi KynbTypu iMeHi IBana bobepcpkoro,
*JIpBiBCHKMIT HAI[iOHA/IBHUIL arpapHUIL YHIBEpCUTET

ABTOpCBHKMIT BKIA;: A — am3aits gocnipkenHs; B — 36ip ganux; C - crarananis; D - migroroska pykomucy; E - 36ip komrtis

Pedepar. Crarrs: 8 c., 4 Tab1., 4 puc., 31 mKepeno

MerTa OCTigKeHHA — IPOBECTY MOPIBHANbBHMUIT aHaTi3
NOKa3HVKIB TeXHIKM yIapHUX Aiil KIKOOKCEpiB eKCIIepyIMeH-
TaJIbHOI Ta KOHTPOJILHOI TPy Ha eTalli IoIepefHboi 6a3o-
BOI IIiIFOTOBKM 3 ypPaXyBaHHAM BarOBUX KaTETOPIIL.

Marepianu i MmeTogu. ¥V IemarorivHoMy HOCTiKEHHI
IPUITHSIN y4acTb 60 KikKOOKcepiB, SKi 3HAXOAM/INCH Ha eTari
nomepenHboi 6a30B0I mifroToBKM. Bynu cTBopeHi ABi ofHO-
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pinHi rpymy, excrepuMeHTanbHa rpyna (30 4onoBik mo 10
B KOXXHOMY po3pspi, I (67 xr), II (70 kr) Ta III (74 xr) Ta
KOHTpOJIbHA Ipyma (30 4osoBik 1o 10 B Ko>kxHOMY po3pspi, I
(67 xr), IT (70 xr) Ta III (74 kr).

PesynpraTu. 3a CIiBBiHOIIEHHAM Ki/lIbKiCHMX ITOKa3-
HIUKIB TeXHIKM yapHMX Aiil MDK rpymnamu (KOHTPOIBHOI Ta
eKCIIepMMEHTAIbHOI) BUSHAYAIOTh epeKTMBHICTD TeXHIYHMX
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Iiit KikOOKcepiB Ha eTami MorneperHbOI 6a30BOI MiATOTOBKI
3 ypaxXyBaHHSAM BaroBMX KaTEropiii, fie 3a BCiMa IIOKa3sHU-
KaMJ eKCIIEPMMEHTAJIbHA IPyIa JOCTOBIPHO NepeBUINIa
(p < 0,05) KOHTPONIBHY TPYIIy.

BucHoBKM. BuB4YeHHA iCHYI0UMX JOCTIIPKEHD JJO3BO/IN-
JI0 KOHCTATyBaTH, 1[0 aHa/li3 TEXHIKM BMKOHAHHS PYXOBUX
Iiit y kikO6oKcepiB MOXKe OYTY KOMIOHEHTOM IiATOTOBKY 3
MEeTOIO IiIBMIIeHHA eDeKTUBHOCTI TPeHyBaIbHOTO IIpOlLie-
Cy Ta pe3y/IbTaTUBHOCTI 3MarajbHOI Tis/IbHOCTI.

ITposemennit anai3 crewianbHOI JIiTEpaTypy JO3BOIUB
BJM3HAYUTY Hal4yacTillle BUKOHYBaHi yapHi TeXHiYHI IIpu-
JIOMM Y CXiTHUX €ANHOOOPCTBAX.

Pesynbraty, 1o Oy1u oTpUMaHi YHACTITOK IIPOBEeNeHHSA
€KCIIEPMMEHTY, CBiflyaTh IPO Te, 10 NOKA3HMKM TeXHITHUX

PYXOBUX Jiii1 KIKOOKCepiB eKCIlepyIMeHTaIbHOI IPYIN JOCTO-
BipHO By (p < 0,05) HDX B KOHTPONbHIN rpymi. [leTanbHuii
aHasIi3 TeXHIKM yHapHUX il cepen Kik6OKcepiB H03BOMUB
BCTAHOBUTM Pi3HMUIIIO B TE€XHIYHIN MiITOTOBIEHOCTI MiX
CIIOPTCMEHAMM €KCIIEpMMEHTAbHOI Ta KOHTPOJIBHOI TPY-
I 3 ypaxXyBaHHsAM BaroBMX KaTETOPiN IiJj Yac BUKOHAHHA
BOCBbMU yaapiB i I pospany (67 Kr) 3HaXOOMINCh B MeXax
14,7-36,3%, B II po3psagi (70 xr) — 15,0-51,2% Ta III pospani
(74 xr) - 15,3-66,6% Ha KOPUCTD eKCIIEPYMEHTa/IbHOI IPYIINL.

KmiouoBi cnoBa: Texuika, ygapu, Kik6okcepu, MacoBi
PO3psIAN, eTall HoIepefHbol 6a30BOI MiATOTOBKN.
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