Ouimnificbkmii Ta npodeciiinmii copt

VK 796.012.6:796.8

THE INFLUENCE OF COMPLEXES OF MACHINE AND FREE WEIGHTS
EXERCISES ON THE LEVEL OF POWER TRAINING OF ATHLETES
IN STRIKE FIGHTING IN HORTING

Stanislav Fedorov!, Ivan Shtefiuk?, Oleksandr Zavizion®, Andrii Chernozub!

'Lesya Ukrainka Volyn National University, Lutsk, Ukraine, chernozub@gmail.com;
2Yuriy Fedkovych Chernivtsi National University, Chernivtsi, Ukraine

https://doi.org/10.29038/2220-7481-2023-03-63-69

Abstracts

Purpose. To study the peculiarities of influence of power training loads including machine and free weights
exercises on the development of maximum muscle strength of athletes in horting and on their level of training in strike
fighting. Methods. We examined 40 sportsmen aged 20+1,2 engaged in horting. The study took place at the stage of
specialized basic training and lasted 3 months. All participants were divided into 2 groups, 20 athletes in each group.
Group 1 used machine exercises and group 2 used free weights exercises (barbells, dumbbells). The effectiveness of the
proposed exercises in the specified modes of muscle activity was evaluated by the indicators of maximum strength
development and level of training in strike fighting in horting. Biochemical analysis of cortisol concentration was used
to assess their adaptive and compensatory reactions to a physical stimulus. Results. The research results showed that
using machine exercises in conditions of anaerobic-glycolytic mode of energy supply contributed to the growth of
average group indicators of maximum strength development by 44,8 % (p<0,05) in group 1 athletes. The same
indicators increased by 45,1 % (p <0,05) in group 2 athletes who used free weights exercises on the background of
anaerobic-alactate mode of energy supply. The special strike training results in horting showed that the most
pronounced increase in the number of kicks with maximum force for 15 s was by 30,4 % (p<0,05) in group 2 athletes
(according to the results of 3 control exercises). Group 1 athletes also showed positive dynamics, but with almost
4,5 times lower progression. At the beginning of the study group 2 athletes demonstrated decrease in cortisol
concentration by 18,8 % (p<0,05), and group 1 athletes increased this indicator by 10.3% compared to the state of rest.
The results revealed at the end of the study indicated that this hormone did not change its parameters in response to a
physical stimulus. Conclusion. Using free weights exercises contributed to positive changes in control indicators of strike
training in horting, despite almost identical increase in maximum strength parameters in both group athletes. Despite the
compensatory reaction manifestations in response to power loads in the conditions of anaerobic-alactate mode of energy
supply at the beginning of the study, we observed the process of long-term adaptation at the end of the study.
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CranicnaB ®enopos, IBan llTedrok, Onexkcanap 3asizion, Anapiii Yepno3yo. Bnius kommiekciB Bnpas
Ta BiIBHOI Barm Ha piBeHb CHJIOBOI MiATOTOBKH CHOPTCMEHIiB i3 §oiioBOro xoprunry. Mema cTaTTi — BUBYUTH
0cOOJIMBOCTI BIUIMBY CHJIOBHX TPEHYBAJIbHUX HaBaHTaKeHb, Y TOMY YHCII BIIPAB i3 TPEHAXKEpPaMH Ta BUILHUMH Baram,
Ha PO3BUTOK MaKCHMaJIbHOT M’s130BOi CHJIM CIIOPTCMEHIB 1 Ha piBEHb iX MIATOTOBKH B 00HOBOMY XOpTHHTY. Memoou.
O6crexeno 40 coprcmeniB BikoMm 20+1,2 poky, sKi 3aiiMatoTecst XopTHHroM. HaBuanus BinOyBanocs Ha erami cremi-
aii3oBaHo{ 6a30BOT MiATOTOBKHM i TPHBAJIO TPU Micsmi. Yci yuacHUKH Oyiw moAineHi Ha ABi rpymnu mo 20 CHOPTCMEHIB Y
KoxHiHl. [lepma rpymna BUKOPUCTOBYBaja BIPABH HA TPEHAXKEPI, a APYTra — BIPABH 3 BUIHHOIO Baroo (IITAHTa, TAHTE).
EdexTuBHICTS 3alpONOHOBAHUX BIpaB y 3a3HAUYCHHUX PEXHMax M S30BOi MiSIBHOCTI OLIHIOBAJIHM 32 MOKAa3HUKAMHU
MaKCHMaJIbHOTO PO3BUTKY CHJIM M PIBHEM MIiATOTOBJIEHOCTI B OOHOBOMY XOPTHHTY. 3a JONOMOroro OioXiMiduHOTO
aHaJi3y KOHIIEHTpamii KOpPTH30Jy OILIHIOBAIM iXHI aJanTaliifHO-KOMIEHCATOpHI peakuii Ha (i3WYHUHA MOApa3HUK.
Peszynemamu. Pe3ynsraTh JOCTIJDKEHHS 3aCBIIYMIM, IO 3aCTOCYBAaHHS TPEHAa)XEPHUX BIPaB B YMOBaxX aHaepoOHO-
IJIKOJITUYHOTO PEKUMY €Hepro3ale3ledyeHHs CIPHIO 3POCTaHHIO CEPEAHBOIPYNOBUX INMOKa3HHKIB MaKCHMAalbHOTO
po3Butky cwim Ha 44,8 % (p<0,05) y cmoprcmeniB 1-i rpymu. Lli x moxasuku 3pocim Ha 45,1 % (p<0,05) y
CHOPTCMEHIB 2-1 TpyIH, SKi BUKOPHCTOBYBAIM BIPABH 3 BIACHOIO Baroio Ha (oHi aHaepoOHO-aJIaKTaTHOTO PEXKUMY
eHepro3ade3rnedeHHs. Pe3ynpraTu cremianbHol yAapHOi MiITOTOBKM 3 XOPTHHTY 3aCBiAUMIIN, IO HAHOUIBII BUpaxeHe
301LTBIICHHS KUTBKOCTI yZapiB HOraMH MakCHMaibHOI cviu 3a 15 ¢ — Ha 30,4 % (p<0,05) y coprcmeniB 2-1 rpynu (3a
pe3ynbTaTaMH TpbOX KOHTPOJIBHHX BIpaB). CoprcMeHH 1-1 rpynu TakoX MOKa3aJli MO3UTHBHY JTMHAMIKY, ajle Maixe
B 4,5 pasa MeHUly nporpecio. Y CIOPTCMEHIB JApyroi IpynH Ha IOYaTKy JOCIHIPKEHHS CHOCTEpIrajd 3HWKCHHS
KOHLEeHTpauil koptuzoiy Ha 18,8 % (p<0,05), a B cmoprcMmeniB 1-1 neit mokasuuk 30unbmnBest Ha 10,3 %, y HOpiBHSAHHI
31 CTaHOM cIIOKO10. Pe3ynbraTtn, oTpuMaHi B KiHILI JOCTIJDKEHHS, 3aCBIIYWIIM, IO L€l TOPMOH HE 3MIiHIOBaB CBOIX
napaMeTpiB y BiAMOBiAs Ha (Qi3WIHUA TOApa3sHUK. Bucrnoeok. 3acTOCyBaHHs BIIPaB i3 BITbHUMH Baramu CIPHSIIO
MO3UTHBHUM 3MiHaM KOHTPOJIBHHMX ITOKAa3HMKIB yJapHOI MiATOTOBKHM B XOPTHHIY, HE3Ba)KAfOUM Ha Maibke OIHAKOBHH
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MPUPICT MaKCHMAJIbHO-CHJIOBHX IapaMeTpiB y CHOPTCMEHIB 000X rpyn. He3Baxkaioun Ha NposiBU KOMIEHCATOPHHUX
peakuiil y BIANOBigb Ha CHJIOBI HAaBaHTa)KCHHS B yMOBaX aHAepOOHO-aJaKTaTHOTO PEKUMY €HeprozadesredeHHs Ha
MMOYATKY JOCIIKEHHS, HAIPUKIHII TOCTIHKSHHS CIIOCTEPITrajy MpoIec TPUBAIO] aJanTallii.

Knrwuosi cnoea: XopTuHT, CIOPTCMEHH, TPEHAKEPHI BIIPaBH, BIPABH 3 BUILHUMH BaraMu, piBeHb IiATOTOBJICHOCTI
31 cTpaifk-0010, KOPTHU3OIL.

Introduction. The problem of constant search for effective and simultaneously safe mechanisms for
increasing the functional capabilities of athletes’ bodies for their implementation in order to increase the
power and speed of blows during attacking and counter-attacking actions in horting, hand-to-hand combat,
and MMA has been one of the acute and controversial issues in studies of leading experts [2, 4, 6] in recent
years. This issue is especially acute at the stage of specialized basic training during the selection of optimal
means, methods and load parameters, which in the shortest possible time will allow to maximize the level of
special strike training in horting and other similar types of martial arts. In Mixed Martial Arts and hand-to-
hand combat, a number of scientists made attempts to improve the strength training system of athletes using
load regimes that differ in volume and intensity parameters [1, 3, 8]. At the same time, the problem of
determining informative markers for evaluating adaptive and compensatory reactions of the body in different
kinds of martial arts and for improving technical and tactical training, pre-competitive and competitive
activities, has not been investigated. Most of the works presented in the scientific literature concern the study
of the processes of short-term and long-term adaptation based on the biochemical analysis of blood
indicators, which are most often used in Mixed Martial Arts, boxing, wrestling [5, 7, 12, 14].

The effectiveness of using complexes of machine exercises and free weights exercises during training is
one of the long-standing controversial issues for coaches and scientists in bodybuilding, powerlifting, and
fitness [6, 11, 15]. However, despite the various prevalence of using such combinations and the discussion of
this problem among power sports specialists, no fundamental studies have been conducted to determine the
nature of the adaptive and compensatory reactions of athletes in the given conditions of muscular activity
using physiological and biochemical research methods. There is no research concerning these issues in
horting. At the same time, the determination of the most effective complexes of strength exercises, which
will allow not only to increase the functional capabilities of the athlete’s body on the whole, but also to
positively influence the dynamics of indicators of special strike training in horting, remains a debatable issue.

The Purpose of the Study. To study the peculiarities of influence of power training loads including
machine and free weights exercises on the development of maximum muscle strength of athletes in horting
and on their level of training in strike fighting.

Materials & Methods. Participants. In the course of research, we examined 40 athletes aged 20+1,2 at
the stage of specialized basic training in horting. Research was conducted during 2021 in the following
horting sports clubs in Kyiv (Ukraine): Alfa, Horting, Sylna natsia. The duration of the experimental studies
was 3 months. The study participants were divided into 2 groups, 20 athletes in each group. Athletes of the
1st group used a complex of strength training machine exercises in conditions of anaerobic-glycolytic mode
of energy supply (the 1* training mode). The participants of the 2nd group used a complex of free weights
exercises (barbells, dumbbells) in conditions of anaerobic-alactate mode of energy supply (the 2™ training
mode 2) (table 1).

The research was approved by the Ethical Committee for Biomedical Research in accordance with
the ethical standards of the Helsinki Declaration. The research participants gave written consent to the study in
accordance with the recommendations of the Biomedical Research Ethics Committees (WHO Regional, 2000).

Measurements. Maximal Muscle Strength. Measurement of indicators of the development of
maximum muscle strength (1 RM) in athletes of both groups took place at the beginning and during the next
3 months of the study with a control interval every 30 days. Control basic and isolation strength exercises
were used to determine the nature of the studied indicator. Basic strength exercises included: bench press on
the Smith simulator, behind-the-neck lat pulldowns, narrow-stance leg press. The group of isolation
exercises consisted of the following: pec deck in butterfly machine raising hands, rope lat pull-over, hip
abduction machine exercise. Measurement of the 1 RM indicator was carried out precisely on machine
exercises to reduce the level of injury of the study participants. In the process of control testing and during
the entire training period, strength exercises were performed in accordance with generally accepted
techniques and methods [6, 7].

Special Training. The level of special strike training of both group of athletes was determined using the
method of control testing of the number of accurate kicks performed for 15 seconds with maximum force.
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Control of the studied indicators took place at the beginning and during next 3 months of the study with a
control interval every 30 days. We used the following basic attacking and counter-attacking kicks in horting:
roundhouse side kick, side kick to the head, reverse side kick. The result was recorded if an athlete fulfilled
an accurate kick with the maximum force at the possible speed with observance of the general technique.

Biochemical Parameters. The cortisol concentration in blood serum was determined by enzyme
immunoassay using the SteroidIFA-testosterone reagent kit on Alcor Bio equipment. The blood sampling
procedure was carried out in accordance with the general requirements for medical and biological research.
Blood was taken from the veins of the subjects by a medical worker before and after the training session. The
periodicity of biochemical blood control of the athletes took place at the beginning and at the end of the third
month of research, in compliance with all norms. Physiologically acceptable norms of cortisol concentration
in blood serum of healthy people are within 150-660 nmol/I.

Statistical Analysis. Statistical analysis of the research results was performed using the IBM
*SPSS*Statistics 26 program package (StatSoftinc., USA). Descriptive statistics methods were used to
calculate the arithmetic mean and error of the mean. The non-parametric Wilcoxon test was used to assess
the reliability of pairwise differences, and Friedman’s ANOVA was used to analyze repeated measurements
(Nasledov, 2013).

Results. Table 1 presents the training modes used by the participants of the examined groups during
3 months of the study. According to the results of leading experts in power fitness and bodybuilding, these
training modes are the most effective for the accelerated growth of maximum strength and muscle mass of
athletes (Schoenfeld et al., 2016; Chernozub et al., 2018; Titova et al., 2018). The proposed modes differ in
the structure of the complexes of strength exercises, parameters of volume and intensity of loads, energy
supply systems in conditions of muscular activity, duration of motor activity in a separate set until complete
exhaustion, and recovery periods.

Table 1
Peculiarities of Strength Training Modes Used by Athletes During the Study, n=40

Training Modes

Training Mode 1

Training Mode 2

Training loads are performed in the anaerobic-
glycolytic mode of energy supply. A complex of
machine exercises is used. 2-3 muscle groups are
loaded in a training session. During a session the
muscle group first performs 1 basic exercise, and then
2 isolation exercises. The duration of the eccentric
phase of movement is 6 s, and the concentric phase is 3
s. Each set consists of 8-10 repetitions. The projectile
working mass is 70 % of the 1RM. The total duration
of the session is 30 minutes, and the rest between sets
is 45 seconds.

Training loads are performed in the anaerobic-alactate
mode of energy supply. A complex of exercises with a
barbell and dumbbells is used. 2-3 muscle groups are
loaded in a training session. During a session the
muscle group first performs 1 basic exercise, and then
2 isolation exercises. The duration of the eccentric
phase of movement is 2 s, and the concentric phase is
1 s. Each set consists of 10-12 repetitions. The
projectile working mass is 85 % of 1RM. The total
duration of the session is 30—32 minutes, and the rest
between sets is 60-70 seconds.

Table 2 presents the dynamics of the maximum muscle strength (1RM) indicators in athletes of both
groups while performing the control exercises (basic and isolation) during 3 months of the study.

The analysis of the obtained results showed that athletes of both groups had identical positive dynamics
of the maximum muscle strength parameters growth while performing both basic and isolation control
exercises. Thus, using a complex of machine exercises in the conditions of anaerobic-glycolytic mode of
energy supply by group 1 athletes contributed to an increase in the 1RM indicator by 49,3 % (p<0,05) on
average while performing basic exercises, and by 40,4 % (p<0,05) doing isolation exercises. At the same
time, group 2 athletes who used free weights exercises (barbells, dumbbells) during training in the conditions
of the anaerobic-alactate energy supply regime, showed an increase in the maximum strength indicator by
49,6 % (p<0,05) in basic exercises and by 40,7 % (p<0,05) in isolation exercises.

The results of changes in indicators of special strike training in horting (number of accurate kicks on the
mannequin for 15 s with maximum force) of athletes of both groups during 3 months of research are
presented in table 3.

65



Dizuune 6UX06AHH, CROPM [ KYIbMYPA 300p08°s y cyuacHomy cycninocmei. Ne 3(63), 2023, 63-69

Table 2

Changes in the Maximum Strength (LRM) Indicators of Both Group Participants Performing
Control Exercises During 3 Months of the Study, n=40

Strength Grouns Period of Observation, Months ¥, p
Exercises PS Minitial Data | 1 | 2 | 3 df=3
Exercises for Chest Muscles
1 92,05+1,53" 99,80+1,64"° ’
Bench press on 1 £6161(i 2_7?3;292. ig'(%oo 2=-3.9, Z=-3,7;, p<0,000 x<;)5(?03
the Smith ’ =% P p<0,000 Z=-3,9; p<0,000 p=
simulator 1 84,57+1,47" 94,57+1,35%2 "
(basic exercise) 2 521%53 ZjiZ)HLS%OO 7=-3,9: 7=-3,9; p<0,000 X<;)680%
! Bt p<0,000 7=-3,9; p<0,000 p=0:
I 1.2
Pec deck in 63,50 72,80+0,08" 79,42£1,25 84,12+1,38 1#=60,0
butterfly ! 1,14 Z=-3,9; p<0,000 2=3.9, Z=-3,9; p<0,000 p<0,000
maching ’ S p<0,000 Z=-3,9; p<0,000 ’
I 1.2
(isolation , 61,90+ 70.50+1,24 78'262021;1 Zi?;é?;g’ 00 2=59,7
exercise) 1,62 Z=-3,9; p<0,000 0<0,000 7=-3.9: p<0,000 p<0,000
Exercise for Back Muscles
1 1.2
. 56,95 + 64,85:0,47" 71,00£0,54 75,35+0,46 1/=58.0
Behind-the- 1 062 2239 <0.000 7=-3,9; Z=-3,9; p<0,000 £0.000
neck lat ! = 9% P<h, p<0,000 7=-3,9; p<0,000 p=0.
pulldowns 1 73,000,421 78,57+0,68"° 2
boscomas) | 2| Sme | smeesy | e | asapoon | 280
' =99 P p<0,000 7=-3,9; p<0,000 p=0.
I 1.2
37.10¢ 42,050, 67 50,85+0,54 54,85+0,47 7=60.0
Rope lat 1 0.69 239 p<0.000 Z=-3,9; Z=-3,9; p<0,000 0.000
pull-over ’ %P0, p<0,000 Z=-3,9; p<0,000 p=
(isolation 1 54,00+0,39" 57,70+0,33"2 )
e T e B e R ey
’ = 9% P<h, p<0,000 Z=-3,9; p<0,000 p=Y
Exercises for Leg Muscles
1 1,2
102,50+ | 1328242260 | 017221 169,97+2,22 12=60,0
Narrow-stance ! 2,25 Z=-3,9; p<0,000 2=3.9; Z=-3,9; p<0,000 <0,000
leg press (basic | i p<0,000 Z=-3,9; p<0,000 e
1 12
exercise) 106,75+ 1330202110 | 196,62%243 169,95+2,82 1#=60,0
2 2,06 Z=-3,9; p<0,000 2=3.9; Z=-3,9; p<0,000 p<0,000
’ S p<0,000 Z=-3,9; p<0,000 ’
I 1.2
Hip abduction 40,67+ 47,22+0,66" 54,50£0,72 57,35£0,50 =582
machine ! 0,62 Z=-3,9; p<0,000 2=3.9, Z=-3,5;,p<0,000 p<0,000
exerCise ’ S p<0,000 Z=-3,9; p<0,000 ’
I 12
(isolation 44,05+ 50.20+0,82" 56,30+0,67 59,9540,72 22571
X
exercise) 2 0,73 Z=-3,9; p<0,000 2=-38, £=-3,5p<0,000 p<0,000
’ S p<0,000 Z=-3,9; p<0,000 ’

Note. ! - The difference compared to the previous results is significant according to the Wilcoxon test (p<0,05);
2 _ the difference compared to the initial values is significant according to the Wilcoxon test (p<0,05); df is the number
of degrees of freedom; p is the level of significance.

The analysis of results showed that the initial data of the studied indicators had no significant intergroup
difference, which allowed determining the effectiveness of the influence of the proposed training regimes on

their dynamics.

In the process of research, we established that the parameters of the dynamics of special strike training
in horting during control exercises increased on average by 7,2 % (p<0,05) in the athletes of group 1 during
3 months of research. At the same time, in the athletes of group 2, the studied indicators increased more than
4 times (by 30,4 % (p<0,05) compared to the results of group 1.
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Table 3

Changes in the Number of Accurate Control Kicks on the Mannequin with the Maximum Force
for 15 s by Both Group Participants During the Study, n=40

Groups Observation Period, ¥, p
P Initial Data__ | 1 2 [ 3 df=3
Roundhouse Side Kick
6,75+0,26° 2
6,55+0,23" 6,65 +0,24 e y*=23,5
1 6,20+ 0,17 7=-2.6;p<0,008 | Z=-1.4;p>0,157 e Ezgégz <0.00
8,400,237
7,55+0,22" 8,55+0,15" PR x’=52,5
2 6,40+ 0,16 7=-3,9;p<0,000 | Z=-3,7; p<0,000 é;:g’?f Bzg’ggg p<0,000
Side Kick to the Head
7,80 £0,297
7,55+0,26" 7,80 +0,29 PO x’=18,2
1 7,25£0.21 7=2.4;p<0,014 | Z=-1,8; p>0,059 Zz;éoéq'ppjolbooos p<0,000
9,70+0,247
8,60+0,16" 9,85+0,21* A ¥*=52,7
? P00 zeagipo000 | z=3sipeo000 | ZT 0PI | peo,000
Reverse Side Kick
6,20+0,25°
6,15+0,24 6,30 +0,27 e y’=12,1
1 5,90+ 0,17 7=-22:p<0,025 | Z=-1,7;p>0,083 é;:g’ij Bzg’g;‘ p<0,007
7,750,207
7,10£0,17* 7,85+0,22" i ¥*=50,5
2 5,90+ 0,16 Z=-41:p<0,000 | Z=-3,6: p<0,000 §;22’81 Bzgggg p<0,000

Note. * - the difference compared to the previous results is significant according to the Wilcoxon test (p<0,05);
2 _ the difference compared to the initial values is significant according to the Wilcoxon test (p<0,05); df is the number
of degrees of freedom; p is the level of significance.

Table 4 presents the results of changes in the concentration of the steroid hormone cortisol in the blood

serum of the athletes of the examined groups in conditions of different levels of variability in load
components, energy supply of muscle activity, and the structure of strength-training exercise complexes
during all stages of the examination.

We observed an increase of the cortisol concentration in the blood serum of group 1 athletes by 10,3 %
from the beginning and a decrease by 2,1 % at the end of the study in response to power training loads
comprising a complex of machine exercises in conditions of the anaerobic-glycolytic mode of energy supply.
In group 2 athletes, we observed a significant decrease in cortisol concentration by 18,8 % (p<0,05) at the
beginning and no changes after 3 months of the study in response to power training loads while using a set of
free weights exercises in conditions of anaerobic-alactate mode of energy supply.

Table 4
The Results of Biochemical Blood Indicators of Both Group Participants
During the Study, n=40

Indicator Grou At the Beginning of the Study After 3 Months of Training
P Before Exercise After Exercise Before Exercise After Exercise
415,11£21,70 384,25+7,43 376,09+22,58
Cortisol, ! 37635+15.11 | 717050079 | 7201 p>0.960 | Z=-6.4; p>0.627
nmol/l 335,67+13,38* 337,13+8,61** 342,34+11,82
2 A1333+17.13 | 5 36:p<0,000 | Z=-1,9:p<0,048 | Z=-1.8;p>0067

Note. *- Difference compared to previous results is significant by the Wilcoxon test (p<0,05); ** - difference
between basal parameters (before exercise) compared to previous results is significant by the Wilcoxon test
(p<0,05) %.

Discussion. The problem of the lack of clear management mechanisms for improving the training
activities in horting and similar types of martial arts raises a number of controversial questions among
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scientists regarding the effectiveness of using complex approaches to optimizing the training process.
Research activities in this direction may allow to ensure the optimal level of functional reserve of the
athletes’ body and its implementation in competitive activities [13, 15, 18]. In horting, there is no clear
understanding of which set of tools will contribute to maximal increase of the level of special strike training
of athletes in the shortest possible time at the stage of specialized basic training. At the same time, one of the
important aspects of optimizing training activities in martial arts remains the problem of controlling the
processes of adaptation of athletes’ bodies to loads using biochemical blood markers [9, 14, 19].

The conducted research showed that regardless using different in structure, load and energy supply
systems of muscle activity of strength training modes, the indicators of maximum muscle strength (1 RM)
had identical growth dynamics. The obtained results only complicated the long-standing controversial
discussion of power sports specialists regarding the effectiveness of using complexes of machine exercises or
free weights exercises in the process of strength training of athletes [7, 9, 11]. The obtained data contradict
the results of scientists who claim that in conditions of the anaerobic-alactate mode of energy supply of
muscle activity, the level of strength capabilities shows a more pronounced rate of growth compared to other
modes [8, 16].

The significant decrease in the cortisol concentration in the blood serum of study participants, which
occurred in response to power loads of an anaerobic-alactate nature during a series of free weights exercises,
indicates compensatory reactions on the background of high energy expenditure during training [10, 14,
17]. At the same time, change in the cortisol concentration in the blood serum of athletes in response to a
stressful stimulus revealed after 3 months of the study indicates the processes of long-term adaptation of
athletes [4, 15].

Based on the analysis of the data of testing the level of special strike training of the study participants,
we found out that the average number of accurate kicks with maximum force for 15 s increased more than
4 times in athletes who used free weights exercises, compared to the results of group 1. However, it becomes
unclear why we recorded a significant difference in the increase of special strike training indicators on the
background of the identical dynamics of growth of the maximum muscle strength in both group athletes,
regardless of the difference in their training regimes. It is possible that these changes are associated with an
increase in adaptive reserves due to a simultaneous increase in maximum strength and strength endurance on
the background of hypertrophy of fast-twitch muscle fibers and an increase in the body’s resistance to a
similar mode of energy supply of muscle activity [2, 14, 19]. A several-fold increase in the quantitative
indicators of special strike training of athletes who used free weights exercises compared to group 1 athletes
indicates an increase in adaptation potential due to indicators of intermuscular coordination [5, 8, 11].
Performing exercises with free weights requires the involvement of additional muscle groups necessary
to hold the barbell and dumbbells in a certain position. That is why additional losses of energy resources
caused a significant decrease in the concentration of cortisol in the blood serum while performing these
exercises [7, 16].

Conclusion

1. Using free weights exercises in conditions of anaerobic-alactate regime of energy supply contributes
to a more pronounced increase in the control indicators of strike training in horting, than during the long-
term using of machine exercises. It should be noted that similar changes occur despite an almost identical
increase in maximum strength parameters, regardless of the structure of exercise complexes, load
parameters, and modes of energy supply of training activities.

2. Using biochemical indicator of the cortisol concentration in the blood serum of athletes in the process
of horting training as an informative marker for assessing the adaptive and compensatory reactions of the
athletes to a physical stimulus, allows clearly determining the adequacy of loads to the body’s functional
capabilities. This biochemical marker of blood lets us clearly determine the accelerated reduction of energy
resources in conditions of power loads of the anaerobic-alactate mode of energy supply and contributes to
the prompt correction of the training process to increase the effectiveness of attacking and counter-attacking
kicks in horting.
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