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Abstract

Background. The training methods for female athletes’ special physical training are considered to be a crucial aspect
of the overall preparation system for competitive activity, which requires correct planning and implementation.
Objectives. The study aimed to determine the impact of special preparatory exercises on female athletes engaged in
Cossack Fight, depending on the characteristics of the body’s functioning in different phases of a specific biological

cycle.

Materials and methods. The study involved 20 female athletes aged 17-24 years who participated in Cossack Fight,
and were divided into experimental and control groups. The qualification levels of female athletes in the experimental
group were as follows: 1 — Master of Sports of Ukraine; 2 — Candidates for Master of Sports of Ukraine; 7 - 1 sports
category. The control group comprised: 1 — Master of Sports of Ukraine; 2 — Candidates for Master of Sports of
Ukraine; 7 - 1 sports category. The training program lasted for ten weeks and took place at a special preparatory and

control-preparatory stage of the preparatory period.

Results. The findings showed that the variability of training loads, depending on the phase of the ovarian-menstrual
cycle, had a statistically significantly greater impact on the indicators of special physical fitness in the female athletes’
experimental group compared to the control group. Thus, after ten weeks of special physical training, the experimental
group demonstrated a significant increase in the number of direct punches on the punching bag in 4 seconds (t=4.07;
p<0.001) and 15 seconds (t=3.62; p<0.001), throwing a medicine ball weighing 3 kg (t=2.92; p<0.05), repeated circular
kicks on the punching bag to the torso level for 15 seconds (t=4.22; p<0.001), direct punches on the punching bag for
1 minute (t=4.23; p<0.001), repeated circular kicks on the punching bag for 1 minute (t=4.49; p<0.001), and jumping
rope after exercise (a 3-minute punching bag workout) for 1 minute (t=3.55; p<0.001).

Conclusions. The implementation of an experimental program for special physical training of female athletes, in
accordance with the phases of the ovarian-menstrual cycle, into the general system of preparation for competitive
activity, leads to a statistically reliable improvement in key indicators of physical fitness.

Keywords: cossack fight, special physical training, training process, ovarian-menstrual cycle.

Introduction

One of the main trends in the development of modern
martial arts in the world is the increase every year in the
number of women who systematically train and compete in
sports competitions. The same trend can be clearly seen in the
Ukrainian national form of combat sport — the Cossack Fight
(Lytvynenko, 2023; Lytvynenko, Mulyk, 2023). An analysis
of special literature on the theory and methodology of sports
training for women shows that in many works the authors
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study the structural features and physiological processes of
the female body in connection with reproductive function
(Alfaro-Magallanes, Romero-Parra, 2023; Shakhlyna et al.,
2016; Badenhorst et al., 2021). A number of studies reveal
the peculiarities of the functioning of the female body and
psychological processes under the influence of significant
physical activity in different phases of the ovarian-menstrual
cycle (OMC) (Vorontsov, 2020; Arenas-Pareja & Lopez-Sierra,
Ibanez, 2023). The works Mulyk (2016) Shakhlina, Chystyako-
va, and Avinov (2022), shows differences in the structure and
functioning of the female body and the level of development of
physical and psychophysical qualities depending on biological
age and experience in sports. A number of studies (Shakhlina,
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2021; Lysenko, Hasanova, Shynkaruk, 2021) are devoted to
the influence of sex hormones on the dynamics of physical
performance during the training of women in various sports.
Experts have established the dependence of the performance
indicators of female athletes in certain sports and the reaction
of their body to training loads depending on changes in the
concentration of sex hormones in different phases of OMC
(Janse de Jonge, 2003; Kanunova et al., 2020). A number of
studies have shown the individual dynamics of changes in the
performance of female athletes in individual phases of OMC
(Alfaro-Magallanes et al., 2023; Baranauskas et al., 2023).

The training process of highly qualified female athletes in
martial arts shows that with each decade it becomes more and
more specialized (Shakhlina, 2021; Lytvynenko, Mulyk, 2023).
According to researchers, this is due to the need for the great-
est compliance of means and methods of sports training with
the requirements of competitive activity. The priority of devel-
oping speed-strength qualities to achieve maximum competi-
tive results of female athletes in martial arts is shown in the
works (Ashanin, & Lytvynenko, 2023). Analysis of data from
specialized literature on combat sports and our own research
show that the volume and intensity of training loads of female
athletes in Ukrainian national types of combat sports have
reached natural limits and it is necessary to search for new
ways to improve sports training (Mulyk, & Dzhym, 2017).

The issues of constructing special physical training of
female athletes of Ukrainian national martial arts, taking
into account changes in the physiological indicators of
women in various phases of a specific biological cycle, have
not been sufficiently studied.

Purpose of the study. To determine the impact of the use
of special preparatory exercises on female athletes engaged
in Cossack Fight, depending on the characteristics of the
functioning of the body in different phases of a specific
biological cycle.

Materials and methods

Participants

The sample of this study included 20 qualified female
athletes from the Cossack Fight aged 17-24 years, divided
into experimental and control groups. Qualification level of
athletes of the experimental group: 1 — master of sports of
Ukraine; 2 — candidate master of sports of Ukraine; 7 - 1 sports
category, control group: 1 — master of sports of Ukraine; 2 -
candidate master of sports of Ukraine; 7 — 1 sports category.

Organization of the Study

The following research methods were used: theoretical
analysis and generalization of data from specialized literature,

methods of pedagogical control (testing of motor qualities,
pedagogical observations, methods for determining a specific
biological cycle (measurement of oral-basal temperature, crys-
tallization of nasal mucus), methods of mathematical statistics).

The training programs lasted ten weeks and took place
at special preparatory and control-preparatory stages of the
preparatory period.

The following research methods were used: theoretical
analysis and generalization of data from specialized literature,
methods of pedagogical control (testing of motor qualities,
pedagogical observations, methods for determining a specific
biological cycle (measurement of oral-basal temperature,
crystallization of nasal mucus), methods of mathematical
statistics).

The training programs lasted ten weeks and took place
at special preparatory and control-preparatory stages of the
preparatory period (fig. 1).

Testing Procedure

Testing took place during a control training session,
at the same time for each participant, under the same
conditions, without injuries, in a good emotional state.
Before testing, participants performed an individual warm-
up. Immediately before performing the test exercises,
participants were instructed to exert maximum effort. Test
exercises were used that were standard for determining the
level of special physical fitness in martial arts of striking,
wrestling and mixed types: direct punches on a bag for 4 s,
straight punches on a bag for 15 s, throwing a medicine ball
weighing 3 kg, repeated circular kicks on the bag to the level
of the torso for 15 s, double leg takedown for 20 s, running
onto the “springboard” around the head, 5 times to the right
and left, dynamometry of the muscles of the leading hand,
direct punches to the bag for 3 min, repeated circular kicks
to the level of the body for 1 minute, jumping rope after
exercise (work on a bag lasting 3 minutes) in 1 minute

Statistical Analysis

The research materials were processed in the statistical
analysis program — IBM SPSS 20. The following statistics
were calculated for each variable: mean value (X), standard
deviation (s), standard deviation error (m), Student’s t-test
for independent and pairwise related samples.

Results

Testing at the beginning of the retracting microcycle did
not reveal a significant difference between the study groups
in indicators of special preparedness (Table 1).

Periods Preparatory
Stages Special preparatory Control preparatory
Mesocycles Retracting from Basic from SPP and STP Control preparatory
SPP and STP
Microcycles Rt Rs Sh | Rs | Sh | Rs Cp | Rs | Cp

Fig. 1. Structure of the specially preparatory and control preparatory stages of the preparatory period. Note:
Microcycles: Rt — retractor, Sh - shock, Rs - restorative, Cp - control preparatory
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After the end of the special preparatory stage (basic
mesocycle for special training and control and preparatory
mesocycle), repeated testing was carried out, the results of
which are presented in Table 2.

As evidenced by the data obtained for most indicators
corresponding to the manifestation of special motor actions,
such as direct punches to the bag for 4 s, 15 s and 3 min,
repeated circular kicks on the bag to the level of the torso for
15 s and in 1 minute, as well as Jumping rope after exercise
for 1 minute, significantly better results were obtained from
female athletes in the experimental group (p<0,05).

In addition, during the implementation of the
experimental program, the results in terms of the number
of direct punches on the bagin 4 s (t = 4.07; p < 0.001) and
in 15 s increased significantly (t=3.62; p<0.001), throwing
a medicine ball weighing 3 kg (t=2.92; p<0.05), repeated
circular kicks on the bag to the level of the body in 15 s
(t=4.22; p<0.001), direct punches to the bag for 1 min (t=4.23;
p<0.001), repeated circular kicks to the bag for 1 min (t=4.49;
p<0.001) and jumping rope after exercise (work on the bag
for 3 minutes) for 1 minute (t=3,55; p<0,001) (Table 3).

Along with this, less significant changes were obtained
in the control group (Table 4).

Discussion

The main results of our study revealed noticeable
differences, in terms of indicators of special physical fitness,
between the experimental and control groups of female
Cossack Fight athletes. The variability of training loads
depending on the phase of OMC made it possible to improve
the indicators of special physical fitness of the experimental
group of female athletes compared to the control group.
During the implementation of the experimental program,
the results in terms of the number of direct punches to the
bag for 4 s, increased significantly (t=4.07; p<0.001) and
in 15 s (t=3.62; p<0.001), throwing a medicine ball weighing
3 kg (t=2.92; p<0.05), repeated circular kicks on the bag
to the level of the torso for 15 s (t=4.22; p<0.001), direct
punches on the bag for 1 min. (t=4.23; p<0.001), repeated
circular kicks to the level of the torso for 1 min (t=4.49;
p<0.001) and jumping rope after exercise (work on a bag
lasting 3 minutes) in 1 min (t=3.55; p<0.001).

Table 1. Results of testing indicators of special physical preparedness of qualified female athletes in the Cossack Fight
(competition section Hertz 3) of the control and experimental groups at the beginning of the special preparatory stage of

annual training (n1=n2=10), (X+m)

No Test exercises Control group  Experimental group t p
1  Direct punches to the bag for 4 s, times 8.1+0.18 8.0+0.17 0.42 >0.05
2 Direct punches to the bag for 15 s, times 35.310.46 36.1+0.48 1.21 >0.05
3 Throwing a medicine ball weighing 3 kg, m 6.5+0.16 6.4+0.16 0.44 >0.05
4 Repeated circular kicks on the bag to the level of the torso 15.5+0.31 15.3+0.30 0.46 >0.05

for 15 s, times
5 Double leg takedown in 20 s., times 10.9+0.20 10.8+0.19 0.38 >0.05
6 Running on the “springboard” around the head, 5 times to 33.0£0.41 32.740.40 0.53 >0.05
the right and left, s
7 Dynamometry of the muscles of the leading hand, kg 29.3£0.39 29.5£0.40 0.36 >0.05
8 Direct punches on the bag for 3 minutes, times 189.9+2.11 186.7£2.10 1.08 >0.05
9 Repeated circular kicks to the level of the torso for 1 min, 39.9+0.48 39.2+0.47 0.56 >0.05
times
10 Jumping rope after exercise (work on a bag lasting 59.9+0.52 60.0£0.50 0.40 >0.05

3 minutes) in 1 min, times

Table 2. Results of testing indicators of special physical fitness of qualified female athletes in the Cossack Fight
(competition section Hertz 3) of the control and experimental groups at the end of the study (n1=n2=10), (X+m)

No Test exercises Control group Experimental group t P
1 Direct punches to the bag for 4 s, times 8.4+0.20 9.1+0.21 2.42 <0.05
2 Direct punches to the bag for 15 s, times 36.7+0.47 38.6+0.50 2.75 <0.05
3 Throwing a medicine ball weighing 3 kg, m 6.840.50 7.1£0.18 1.00 <0.05
4 Repeated circular kicks on the bag to the level of the torso 15.8+0.32 17.2+0.33 3.04 <0.01
for 15 s, times
5 Double leg takedown in 20 s, times 10.9£0.20 11.1+0.22 0.71 >0.05
6 Running on the “springboard” around the head, 5 times to 33.0£0.41 32.5+0.40 0.88 >0.05
the right and left, s
7 Dynamometry of the muscles of the leading hand, kg 30.2+0.38 30.6+0.39 0.74 >0.05
8 Direct punches on the bag for 3 minutes, times 192.3£2.12 199.4+2.14 2.36 <0.05
9  Repeated circular kicks to the level of the torso for 1 min, 40.4+0.49 42.3+0.51 2.68 <0.05
times
10 Jumping rope after exercise (work on a bag lasting 60.4+0.54 69.7+0.57 2.95 <0.05

3 minutes) in 1 min, times
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Table 3. Results of testing indicators of special physical fitness of qualified athletes in the Cossack Fight (competition
section Hertz 3) of the experimental group at the beginning and at the end of the study (n=10), (X£+m)

No Test exercises At the beginning At the end t p
1 Direct punches to the bag for 4 s, times 8.0+0.17 9.1+0.21 4.07 <0.001
2 Direct punches to the bag for 15 s, times 36.1+0.48 38.6+0.50 3.62 <0.001
3 Throwing a medicine ball weighing 3 kg, m 6.4+0.16 7.1+0.18 2.92 <0.05
4 Repeated circular kicks on the bag to the level of the 15.3+0.30 17.2+0.33 4.22 <0.001
torso for 15 s, times
5 Double leg takedown in 20 s, times 10.8+0.19 11.1+0.22 1.03 >0.05
6 Running on the “springboard” around the head, 5 times 32.7+0.40 32.5+0.40 0.51 >0.05
to the right and left, s
7 Dynamometry of the muscles of the leading hand, kg 29.5+0.40 30.6+0.39 1.96 >0.05
8 Direct punches on the bag for 3 minutes, times 186.7+2.10 199.4+2.14 4.23 <0.001
9  Repeated circular kicks to the level of the torso for 39.240.47 42.3+0.51 4.49 <0.001
1 min, times
10 Jumping rope after exercise (work on a bag lasting 60.0£0.50 62.7£0.57 3.55 <0.001

3 minutes) in 1 min, times

Table 4. Results of testing indicators of special physical fitness of qualified athletes in the Cossack Fight (competition
section Hertz 3) of the control group at the beginning and at the end of the study (n=10), (X£+m)

No Test exercises At the beginning At the end t p
1 Direct punches to the bag for 4 s, times 8.1+0.18 8.4+0.20 1.15 >0.05
2 Direct punches to the bag for 15 s, times 35.3+0.46 36.7+0.47 2.12 <0.05
3 Throwing a medicine ball weighing 3 kg, m 6.5+0.16 6.8+0.17 1.30 >0.05
4 Repeated circular kicks on the bag to the level of the 15.5+0.31 15.840.32 0.67 >0.05
torso for 15 s, times
5 Double leg takedown in 20 s, times 10.9+0.20 10.9+0.20 0.0 <0.05
6 Running on the “springboard” around the head, 5 times ~ 33.0+0.41 33.0+0.41 0.0 <0.05
to the right and left, s
7 Dynamometry of the muscles of the leading hand, kg 29.3+0.39 30.240.38 1.67 >0.05
8 Direct punches on the bag for 3 minutes, times 189.9+2.11 192.3+2.12 0.80 >0.05
9 Repeated circular kicks to the level of the torso for 39.94+0.48 40.4+0.49 0.26 >0.05
1 min, times
10 Jumping rope after exercise (work on a bag lasting 59.9+0.52 60.4+0.54 0.21 >0.05

3 minutes) in 1 min, times

The results of the study complement the data on
increasing the speed and coordination capabilities of
female athletes specializing in judo in the postmenstrual
and postovulatory phases of the ovarian-menstrual cycle
(Shakhlina et al., 2022).

The data obtained confirm the information that periodic
changes in hormonal levels in the female body affect the
ability to adequately respond to training loads (Bosenko,
Orlik, & Palshkova, 2019; Dzhym, 2017; Kyrychenko, 2021;
Kanunova, & Piven, 2020), the data obtained confirm the
information that periodic changes in hormonal levels in
the female body affect the ability to adequately respond to
training loads. (Mulyk, 2016; Bosenko, Orlik, & Palshkova,
2019; Shakhlina, Chystyakova, Avinov, 2022).

The results of the study can be used to improve the
training system for female athletes in the types of combat
sports of striking, wrestling and mixed types.

In future works, the authors plan to study the dynamics
of indicators of psychophysiological qualities of female
athletes in Ukrainian national types of combat sports.

Conclusions

A significant increase in the number of female athletes
involved in Ukrainian national types of combat sports

requires a theoretical justification of approaches to building
the training process and the formation of special physical
training methods taking into account the specific biological
cycle. The use of significant and heavy loads in the training
process for special physical training in the postmenstrual
and postovulatory phases of a specific biological cycle and
a decrease in load in other phases of OMC contributes to a
significant increase in the indicators of special physical fitness
of female athletes. The use of special preparatory exercises
at the end of a training session against the background of
fatigue in the phases of increased performance of female
athletes (postmenstrual and postovulatory) makes it possible
to increase the competitive performance of female athletes
in the combat sports of Cossack Fight.
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Ocob6nusocTi cneuianbHOI ¢i3NYHOI NiArOTOBKN
XKIHOK-CNOPTCMEHOK Yy KO3aLbKOMy AiBO6OI B pi3HMX
¢asax cneuundiyHoro GionoriuyHoro UKy

Awnppiit IntBuneHKo'A5°PE, Bayecnas Mynuk'A8¢PE, Jliana [lyrina'ABCPE
'XapkiBcbKa flep>kaBHa akafieMid Gisu4HOI Ky/IbTypn

ABTOpCHKNMIT BKIAM: A — FU3aiH KOCTiIKeHHsT; B — 36ip ganux; C - crarananis; D - migrotoska pykomucy; E - 36ip xomTis

Pedepar. Crarts: 6 c., 4 Tab., 1 puc., 30 mxeper.

Icropia nuraHHA. TpeHyBa/IbHI METOAMKM CIelliabHOI (Bi3NYHOI MifTOTOBKY CIIOPTCMEHOK->KIHOK € BXX/IMBOIO YaCTIHOIO
3ara/IbHOI CHCTEMH IIATOTOBKY /10 3MarajibHOI AisbHOCTI, 0 OTPeby€e KOPEKTHOrO IUIAHYBAHHS Ta peasrisaril.

Merta mocnigkeHH:A. BusHaunTy BIVIMB 3aCTOCYBaHHA CIelliaTbHO-MiITOTOBYMX BIIpaB Ha )KiHOK-CIOPTCMEHOK 3 KO3allb-
KOTO IB060I0, B 3aJIEKHOCTI BiJj 0cOOMMBOCTEN @yHKuiOHyBaHHH opraHiaMmy B pi3HUX (asax crrenmgivyHOro 6i0I0riYHOTO LUIKITY.

Marepianu ta Metopgu. B excriepyumenTi B3amm ydacTb 20 SKiHOK-CIIOPTCMEHOK 3 KO3aIbKOTO [1B000I0 BikoM 17-24 pokiB
HOJIi/IEHNX Ha eKCIIepMMEeHTa/IbHY Ta KOHTPONbHY rpynn. KsamidikaniitHmit piBeHb CIOPTCMEHOK eKCIIepUMeHTaNIbHOI rpym: 1 —
MaricTep CopTy YKpainu; 2 — KaHAMAAT y MAliCTPy CHOPTY YKpainu; 7 — 1 ClIOpTUBHMIL PO3PAJ, KOHTPOIbHOIL rpymnu: 1 — Majicrep
CHOPTY YKpainy; 2 — KaHAU/AT Y MaiiCTpy criopTy YKpainm; 7 — 1 cnoptuBHMIi pospsap. Ilporpama TpeHyBaHb TpuBana JecATb
TVDKHIB 1 IPOXO/IM/IA Ha CIIELia/IbHOMY IIi[TOTOBYOMY Ta KOHTPOIbHO-M/ITOTOBYOMY €TaIaX IiZITOTOBYOTO IEPIOTy.

PesynpraTy. BapiaTuBHICTb TpeHYBaIbHIX HaBaHTaXKeHb B 3aJIOXKHOCTI Bifl (hasyu oBapia/bHO-MEHCTPYaTbHOTO LUKy MAE
CTAQTUCTUYHO JOCTOBIPHO OUIBLINIT BIVIMB Ha IIOKa3HMKM CIEl[ia/IbHOI (i3NIHOI MIATOTOBIEHOCT] eKCIIEPUMEHTANIBHOI IPYIIN
JKIHOK-CIIOPTCMEHOK Y IIOPiBHAHHI 3 KOHTPOJ/ILHOIO TPyIIo0. Tak, B eKCIlepuMeHTa/IbHil IPYI Mic/IA BecATH TYKHIB TPEeHYBaHb i3
crientiasibHOI (Di3MYHOI MATOTOBKM CYTTEBO IiIBULIVIVCA PE3YNbTaTH B IOKA3HMKaX Ki/IbKOCTi IPAMMX yapiB pyKaMI 1O MilIKy
3a4 ¢ (t=4,07; p<0,001) Ta 3a 15 c. (t=3,62; p<0,001), MeTanHi HabUBHOTO M sT9a Macoo 3 Kr (t=2,92; p<0,05), MOBTOPHUX KOTOBUX
yZapiB HOramu 110 MillIKy Ha piBeHb Tyny6a 3a 15 ¢ (t=4,22; p<0,001), npsiMux yaapis pykamu 1o mimky 3a 1 xB (t=4,23; p<0,001),
MOBTOPHMX KOJIOBUX yZlapiB HOraMy 110 Millky 3a 1 xB (t=4,49; p<0,001) Ta cTpuOKiB 31 CKaKaJIKOI0 MiC/IA HaBaHTaXeHH: (po6oTa
Ha MIIIKy TpuBaiicTio 3 xB) 3a 1 xB. (t=3,55; p<0,001).

BucHoBKM. BripoBaKeHHA eKCIIepYMeHTa/IbHOI IpOorpaMu i3 cerianbHoi (i3U4HOI MirOTOBKM XiHOK-CIIOPTCMEHOK Y Bifi-
HOBiHOCTI 10 (ha3 oBapiaTbHO-MEHCTPYaNTbHOTO IVKITY B 3aTa/IbHY CUCTEMY MiIFOTOBKM /10 3MaraJbHOI HiATbHOCTI CTATUCTUYIHO
JBOCTOBIPHO ITOKPAIIy€e K/IF0YOB] TOKA3HUKY (i3MIHOI TPEHOBAHOCTI.

KirouoBi cmoBa: ko3aipKuii Bo6iit, crieljiabHa ¢GisyyHa Mi[rOTOBKA, TPeHYBaIbHNUII IPOLeC, OBapiaTbHO-MEHCTPYaIbHUI
IUKJL.
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