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Abstract

Purpose: to determine the peculiarities of training female athletes engaged in Pole Sports on the basis of the factor
analysis of physical, special physical qualities and functional capabilities.

Material and methods: the study involved 15 girls (age 12-13 years), who are engaged in the sports club "Atmosphere"
in Pole Sport and aerial acrobatics, Kharkov. Athletes are in the group of initial training (amateur level) and have the
experience of sports activity 1-1,5 year. The study was conducted in September 2021. All participants and their parents
agreed to participate in the experiment.

Methods: theoretical analysis of literary sources; methods of testing physical development (height, weight); physical
fitness (Push-ups 30 s, jumping rope for 3 min, Sit-ups in 1 min, dynamometry of right and left arms, leaning forward
while sitting, cartwheel); special physical condition (chopper, pulling up on the pole, jumping rope for 3 min, half-squat
jumps, jJumps with turning 180°, jumps with turning 360°, jumping into grouping); methods of functional abilities (Genchi
and Ruffier tests), mathematical and statistical methods using "EXCEL" and "SPSS" computer programs (factor analysis
by principal component method was used).

Results. A factor analysis of physical development indicators, physical training, functional athletes specializing in Pole
Sport. It was found that in the structure of preparation of the athletes of this group overcomes the first factor "Special
endurance" (15.21% of the total variance), then the second "Functional abilities" (14.54% of the total variance), the
third factor "Power abilities" (14.12% of the total variance) and the fourth factor " Coordination abilities" (14.02% of
the total variance), the fifth factor " Flexibility" (13.52% of the total variance), the sixth factor "Technical abilities"
(12.37% of the total variance). The percentage contribution of these factors indicates the equivalent importance of
these factors.

Conclusions. The training means for the development of special physical qualities and techniques, the dosage of the
volume and intensity of loads for athletes 12-13 years old involved in Pole Sports are presented.
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AHoTAaLA
Co6ko I.M., BenieBa A.P., Co6ko 1.0., CnactiHa 0.0. ®aKTtopu cneuianbHOi $pi3UYHOI NiArOTOBAEHOCTi CNOPTCMEHIB,
AKi 3aiimaroTbea Pole Sports
Merta: BU3HAYUTN 0COBNMBOCTI NiZAFOTOBKM CMOPTCMEHOK, fIKi 3aliMatoTbCsA NiIIOHMM CMOPTOM Ha OCHOBI 3aCTOCYBAHHA
¢daKTopHOro aHanisy isnuyHux, cneuianbHUX GisMYHNX Ta PYHKLIOHANbHUX MOXKANBOCTEN.
Marepian i meToam: y foChiAKeHHi B3AM yyacTb 15 cnopTcmeHok (Bik 12-13 pokiB), AKi 3alimMaloTbCA Y CNOPTUBHOMY
knybi "Atmocdepa"” 3 Pole Sport Ta noBiTpAHOI akpobaTUKK, M. XapkiB. CNOPTCMEHKM BXOAATb B rpyny noyaTKOBOI
NiZAroTOBKM (aMaTOPCbKUI piBeHb) Ta MalOTb CTaXK CMOPTMBHOI AifnbHOCTi 1-1,5 poku). [ocnigKeHHa npoBoguanca y
BepecHi 2021 poky. Yci y4acHMKK Ta ix 6aTbKM Aanu 3roay Npo y4acTb Y eKCNEPUMEHTI.
MeTtoau: TeOPEeTUUYHUI aHani3 i y3aranbHEHHA NITEPATYPHUX AXKepen; MeToamM TecTyBaHHA Gi3MYHOro po3BUTKY (3picT,
Bara); ¢i3aMYHOT NiAroTOBNAEHOCTI (3rMHaHHA PO3rMHaHHA PYK B ynopi nexaudi 3a 30 ¢, cTpubKK 3i ckaKasnkoto 3a 3 XB.,
nigHimaHHA Tynyba B cig 3a 1 XB, AMHAMOMETPIA NpaBoi Ta NiBOT PyKW, HaxuA Tynyba Brnepes i3 NOSIOKEeHHSA cngaun);
cneujanbHoi $isnYHOT NiArOTOBAEHOCTI (PO3HIXKKa Ha MiNOHI, NiATATYBaHHA HA NiIOHI, CTPMOKM 3i CKaKanKoo, CTPUBKK
«NpuUN’ATKM», CTPMBKM Ha 180°, cTpmbKM Ha 360°, CTPMBKM B rpynyBaHHA, KOMECO HA MPAMWX PYKax); MeToau
bYHKUiOHaNbHUX MOXKMBOCTEW (Npobu MeHya Ta npobu Pyd’e), MaTeMaTUKO-CTaTUCTUYHI MeToAM 3a AOMOMOro
Komn'toTepHux nporpam «EXCEL», «SPSS» (3acTocoByBaBCsA GpaKTOPHWUIA aHa/i3 METOAOM FO/IOBHUX KOMMOHEHT, Mican
obepTaHHA meToaoM Bapumakc).
Pesynbtatn: [lpoBeaeHo aKTOPHWIA aHani3 MOKa3HMKIB  disMyHOro po3BUTKY, ©i3nYHOI MigroToBAEHOCTI,
dYHKUiOHaNIbHMX CMOPTCMEHIB, fKi cneuianisytoTbca B Pole Sport. BusBneHo, wo B CTPYKTYpi NiAroToBAEHOCT
CNOPTCMEHIB AaHOI rpynu nepesakae neplmnii daktop «CneuianbHa BUTpUBaicTb» (15,21 % Big 3aranbHoi cymapHoi
avcnepcii), gani noyte apyrmii «PyHKLioHanbHi MoxamsocTi» (14,54% Big 3aranbHOI cymapHoi aucnepcii), TpeTin
«Cunosi moxknmeocTi» (14,12% Big 3aranbHoi cymapHoi gucnepcii) Ta yeTBepTMt dakTop «KoopauHauiliHi 34i6HOCTI»
(14,02 % Bin, 3aranbHOi cymapHoi aucnepcii), n’atnit daktTop «MHyukKicTb» (13,52 % Big, 3aranbHOi cymapHOT agucnepcii),
wocTuin pakTop «TexHiuHi moxnmnsocTi» (12,37 % Big 3aranbHoi cymapHoi avcnepcii). BiacoTKoBMiA BHECOK YCix haKTopiB
CBiAYMTb NPO PiIBHO3HAYHY BaXK/MBICTb AaHUX paKTopiB.
BucHOBKM. [peacTaBieHo TpeHyBasibHi 3ac06U PO3BUTKY chewiaibHUX Gi3UYHMX AKOCTEN Ta TeXHIYHWX Npuomis,
[03yBaHHA 06cAry Ta iIHTEHCMBHOCTI HaBaHTaXeHb AN CNOPTCMeHiB 12-13 pokiB, AKi 3aliMatloTbCA NINOHUM CMIOPTOM.
Knwyosi cnoBa: ninoHHWI cnopT, GaKTOPHMMW aHani3, ¢isnyHi AKOCTI, YHKUiIOHANbHI MOMAMBOCTI, TeXHiYHa
niAroToB/EHICTb

AHHOTALIUSA
Co6ko WU.H., Bennesa A.P., Co6ko fl.A., CnactuHa E.A. daKTopbl cneuuanbHoii ¢pu3nyecko NOAroTOBAEHHOCTU
CnopTCcMeHoB, 3aHumatowmxca Pole Sports
Lenb: onpefennte OCOBEHHOCTM MNOATOTOBKM CMNOPTCMEHOK, 3aHMMAIOLLMXCA MUAOHBIM CMOPTOM Ha OCHOBE
npumeHeHns GaKTOPHOrO aHanM3a OU3MYECKMX, CcneumanbHbliX OU3MYECKUX KAyvecTB UM GYHKUMOHANbHbIX
BO3MOXKHOCTEN.
Matepuan 1 meToApl: B UCCAEA0BaHUN NPUHAAKN yyacTHe 15 cnopTcMeHoK (Bo3pacT 12-13 neT), KoTopble 3aHMMaloTCA
B cnopTuBHOM Kaybe "Atmocdepa” no Pole Sport 1 Bo3ayLwHOM akpobaTuke, r. XapbkoB. CNOPTCMEHKM BXOAAT B rpynny
Haya/NbHOM NOATrOTOBKM (NOBUTENBCKMI YPOBEHDb) M MMEIOT CTaXK CNOPTUBHON AeaTenbHocTh 1-1,5 roga. Uccneposanus
npoBoANAUCH B ceHTAbpe 2021 roga. Bce y4acTHUKM M UX pOAUTENN [aNW COFNAcUeE Ha y4acTUe B SKCNEPUMEHTE.
MeTtopabl: TEOpeTUYECKMIN aHAaNU3 IMTePaTYPHbIX UCTOYHMKOB; METOAbl TECTUPOBAHUA PU3MYECKOro PasBuUTUA (pocT,
Bec); G13NYeCcKol NoAroToBAEeHHOCTU (crmbaHue pa3rmbaHus pyk B ynope nexa 3a 30 ¢, NPbIXKKKU CO CKaKaiKol 3a 3
MWH., MOAHMMaHMEe Ty/0BMLWA 33 1 MMH, AMHAMOMETPUSA NPaBON W NIeBOM PYKW, HAKAOH Ty/nOBULLA Bnepes w3
NONIOXKEHUA CUAA); CNeLnanbHOM GpU3MYeckon NoAroToBAEHHOCTM (Pa3HOXKA Ha NUAOHe, NOATATMBAHME Ha MUIOHE,
NPbIXKKM CO CKAKa/IKoM 33 3 MUH, NPbIKKM «NPUAATKU», NPbIXKKK Ha 180°, npbiKKM Ha 360°, NPbIXKKU B FPYNMNMUPOBKY,
KOJIeCO Ha MPAMbIX pyKax); MeToabl GYHKLMOHANbHbBIX BO3MOXKHOCTEN (Npobbl FeHYa n npobbl Pydbe), maTemaTuKo-
CTaTUCTUUYECKME METOAbl C NOMOLLbIO KOMMbIOTEPHbIX Nporpamm «EXCEL», «SPSS» (npumeHsncsa ¢akTopHbIN aHanus
METO/0M FNaBHbIX KOMMOHEHT).
Pe3ynbTatbl: MpoBeaeH GAKTOPHbIN aHanM3 noKasaTenen GU3MYECKoro passuTUA, GU3NYECKON MOArOTOBEHHOCTH,
bYHKUMOHAbHBIX CMOPTCMEHOB, cneumanusunpytowmxcs B Pole Sport. BbifiBeHO, YTO B CTPYKType NoAroTOBAEHHOCTH
CNOPTCMEHOB AaHHOW rpynnbl npeobnagaet nepsblin ¢pakTop «CrneymanbHaa BbIHOCAMBOCTb» (15,21% oT obuiei
CYMMapHoOW aucnepcun), aanee cnepytoT BTOpoi « PyHKLMOHaNbHbIE BO3MOXKHOCTUY (14,54% oT obLielt cymmapHoi
avncnepcuu), Tpetuii «Cunosble BO3MOMKHOCTMY» (14,12% oT oblielt cymmapHON gucrnepcum) n YeTBepTblid daKTop
«KoopamHaumnoHHble cnocobHocTm» (14,02% oT obLwein cymmapHoi aucnepcun), natbit paktTop «MmMbKoctb» (13,52% ot
obuielt cymmapHoi aucnepcuu), wecton daktop «TexHuyeckme BO3MOMKHOCTU» (12,37% oT obuweit cymmapHom
avncnepcun). MpoLeHTHbIV BKNaA Bcex GaKTOpoB CBMAETENbCTBYET O PAaBHO3HAYHOM BaXKHOCTM AaHHbIX GaKTOpPOB.
BbiBoAbl. pescTaBneHbl TPEHUPOBOYHbIE CPeACTBA Pa3BUTUA CNeLManbHbIX GU3MYECKMX KAYecTB M TEXHUYECKUX
npuemoB, 403MPOBKA 06BbEMA U MHTEHCMBHOCTWM HarpysoK Aas crnoptcmeHoB 12-13 neT, 3aHMMatoWMXCA NUIOHbBIM
cnopTom.
KnioueBble cnoBa: NUAOHHbLIA cnopT, GaKTOpHbIA aHanus, ¢dusnyeckme Kayectsa, GYHKLMOHANbHbIE BO3MOMXHOCTH,
TeXHUYecKas NoAroToBJEHHOCTb
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Introduction

Today, sport is characterized by such
features as dynamism, effectiveness and mass. At
the same time, an important distinctive feature of
modern sport is the emergence of many new
species that are rapidly gaining popularity and
supplant traditional sports [1, 2, 3]. Thus, in
Ukraine, a new sport - Pole sport - is gaining
popularity. Pole sport includes elements of
gymnastics, acrobatics and choreography, a set of
gymnastic and acrobatic exercises, presented in a
choreographic style. The status of the sport was
obtained relatively recently when the first
federation "Internetional Pole Sports" was formed
[4, 5]. Currently, there are a number of
organizations that unite pole lovers from different
countries, the number of their participants has now
increased significantly. This sport includes
difficult varieties of styles and elements
(gymnastics, acrobatics and choreography). During
pole sports there is a proper load on all muscle
groups: from the abdominal muscles and ending
with biceps [3, 6, 7, 8]. Considering the literary
data of official sites, the practical activities of
private clubs, academies and sports schools [9,10]
it was found that the content of Pole Sport is the
demonstration of the number on sports shells under
the musical accompaniment. These numbers
include elements that require those who are
engaged in the development of strength, dynamic
and static balance, flexibility. Athletes act at a
height of up to 4 m, without insurance. During the
performance, the athlete is assessed on the
complexity of the elements, technique,
choreography and artistry [11, 12, 13]. However,
there is no available and scientifically confirmed
literary data on the planning and preparation of
athletes for competitive activities.

In this regard, the purpose of this work is
to determine the peculiarities of the training of
athletes engaged in pole sports on the basis of the
use of factor analysis of physical, special physical
and functional capabilities.

Material and methods

Participants

The study was attended by 15 athletes (age
12-13 years) who are engaged in the sports club
"Atmosphere™ with Pole Sport and air acrobatics.
Athletes are in the group of initial training (amateur
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level) and have experience of sports activity 1-1,5
years).

Procedure

The research was conducted in September
2021. All participants and their parents agreed to
participate in the experiment. At the first stage of
the study, athletes tested physical development,
special physical and functional preparedness (17
indicators). At the second stage, a factor analysis
was carried out and a technique for the
development of physical and technical training for
athletes of this age category was developed and
rational means, forms and methods of athletic
training of athletes were selected.

Physical measurements

1. Body length (sm). The length of the
body was measured with a height meter in the
position of the "main stand" when touching its rod
with the head, interspatular area, buttocks and
heels. Body length indicators were fixed on the
height meter stand on the lower edge of the tablet,
touching the crown of the head,;

2. Body weight, (kg). Body weight was
determined on special medical scales with an
accuracy of up to 50 g. weighing was carried out
from a position standing in a calm state in the
middle of the weight area of the scales.

Methods of testing physical fitness

1. Push-ups 30 s (humber of times). The
athlete had to make the maximum amount of
bending-extension of the hands in the rest of the
lying. Allowed to count when the athlete half bent
his hands in the rest of the lying[6].

2. Sit-ups (number of times). The athlete
lies on her back on a flat surface, her legs are bent
at the knees at a right angle, the distance between
her feet is 30 centimeters, her fingers are joined
behind her head. The partner holds her feet so that
the heels touch the support. At the signal, she sits
up, touches her elbows to her knees and returns to
the starting position, touching her back and hands
to the floor. During 1 minute, she repeats the
exercise with the maximum frequency. The result
of the test is the number of lifts from a lying
position to a sitting position within 1 minute.

3. Dynamometry of the right hands (kg).
The dynamometer is taken in the hand with the dial
facing inward. The hand is extended to the side at
shoulder level and the dynamometer is squeezed as
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much as possible. Two measurements are taken on
each hand, the best result is recorded

4. Dynamometry of left hands (kg). The
dynamometer is taken in the hand with the dial
facing inward. The hand is extended to the side at
shoulder level and the dynamometer is squeezed as
much as possible. Two measurements are taken on
each hand, the best result is recorded.

5. Leaning forward while sitting (cm).
Testing was carried out sitting on the floor, the
result of testing was a mark on the perpendicular
markings in centimeters, in which athletes reached
with their fingertips in the best of three attempts.

Determining the level of functionality

1. Genchi's test (s). The pulse is measured
in 30 seconds while standing, then the breath is
held on a full exhalation, after three breaths in 3/4
depth. During detention, you must use a nose clip.
Time is recorded by a stopwatch in seconds. Then
you need to measure the pulse for 30 seconds
immediately after the restoration of breathing. If
the delay is less than 34 seconds, the result is
considered unsatisfactory. Any result within 35-39
seconds indicates a satisfactory indicator, and the
result of more than 40 seconds is a good result

2. Ruffier's test (conventional units). It is a
simple cardiovascular endurance test which
involves measuring heart rate before (P1) and after
(P2) performing 30 squats in 45 seconds. After the
end of loading, the tested person lies down and
heart rate is measured again after 15 s of the
recovery period (P3). The performance of the heart
is assessed according to the formula:

Ruffier index = (4 * (P1 + P2 + P3) - 200)
/ 10 The results are assessed by the value of the
index from 0 to 15. Less than 3 - good performance
3-6 - average; 7-9 - satisfactory; 10-14 - bad
(moderate heart failure) 15 and above (severe heart
failure).

Methods of testing special physical fitness

1. Test «Chopper on a pole» (number of
times). The athlete standing with the right shoulder
near the pole, the right hand (in the area under the
armpit) covers the Pole. The left hand holds the
pole from above. Both arms are bent at the elbow
joints, the hands are in a straight grip. Pulling the
bent legs in the knee joints to the elbows, the
athlete tilts the body back, straightening the arms
in the elbows and the legs in the knees. Vision is
directed forward. Try to perform the movement
without swinging. The exercise is aimed at
developing and strengthening the strength of the
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muscles of the abdomen and arms, it is performed
on both sides, while changing the position of the
arms.

2. Test «Pulling up on the pole» (number
of times). The athlete covers the pole with his feet
and straightens his arms above his head. After that,
he performs flexion in the elbow joints and at the
same time releasing the pole legs and keeping them
parallel to the floor, thus performing pull-ups on
the pole. When the athlete pulled up, he again
covered the projectile with his feet and continued
to move to its top.

3. Jumping skipping-rope for 3 minutes
(number of times). The number of jumps was
recorded.

4. Half-squat jumps (number of times).
The athlete performs one ordinary jump with his
legs together, and the second with the shin pulling
back, hold his hands on the belt. During the first
jump, make sure that your feet are completely
straight, from the knees to the tips of your toes, and
during the second jump, make sure that your feet
try to touch your buttocks and that your feet are
stretched out. The whole exercise should be done
at the same pace, with high jumps and without
stopping.

5. 180° jumps  (number of times).
Performed on the spot, recorded the number of
times in 30 s.

6. 360° jumps (number of times).
Performed on the spot, recorded the number of
times in 30 s.

7. Grouping jumps (number of times). The
athlete performs one ordinary jump with the legs
together, and the hands on the belt, and the second
- with the pull of the knees tightly to the chest, the
hands cover the lower legs, fulfilling the position
of «groupingy». During the first jump, make sure
that your feet are completely straight, from the
knees to the fingertips, during the second - so that
the athlete can keep the grouping position in the air
for as long as possible. The exercise is performed
at one pace, high jumps, without stopping.

8. Test «Wheel on straight arms» (number
of times). The athlete performs the wheel on
straight arms for 30 s. Fixed number of times.

Statistical methods

The digital material was processed using
the IBM SPSS Statistics program, 20. Factor
analysis by the method of principal components,
rotation  method: Varimax with  Kaiser
normalization was used. For each indicator, the
arithmetic mean valueX , the mean square
deviation S was determined. The percentage value
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of the total variance of the main factors of the

testing of female athletes specializing in pole sports
was calculated. The sample was tested for
normality of distribution using the one-sample

Kolmogorov-Smirnov's test.

Results

According to the data in Table 1., 2., for all

test indicators p>0.05, this indicates that there is no
significant difference between the subjects in the a
group of athletes in Pole sport, from the normal

distribution, and therefore it is possible to use
statistical data for calculations in thise group.

Table 1

The results of testing physical fitness and functional capabilities for the normal distribution of a
group of athletes in pylon sports (n = 15) according to the one-sample Kolmogorov-Smirnov criterion before
the experiment

Tests * 1 2 3 4 5 6 7 8 9
Normal X | 145.9 37.27 24.06 18.20 25.73 11.13 | 248.47 18.33 18.07
parameters
ab S 2.71 2.05 1.38 1.37 1.58 1.41 7.93 1.18 0.96

Differe Module 0.11 0.24 0.21 0.24 0.21 0.26 0.14 0.21 0.27

nces of Positive 0.10 0.13 0.12 0.22 0.21 0.14 0.14 0.21 0.26

extrem )

s Negative -0.11 -0.24 -0.21 -0.24 -0.12 -0.26 -0.11 -0.13 -0.27

Statistics 0.427 0.93 0.83 0.94 0.82 1.02 0.53 0.82 1.05

Asymptoticvalue | 0g | 36 | 050 | 034 | 051 | 025 | 095 | 051 | 0.22
(bilateral)

The Va"ézr‘:; Monte | ) 9gse | 0.307¢ | 0.436° | 0.291° | 0.451¢ | 0.210° | 0.909¢ | 0.454¢ | 0.182¢
Lower bound 0.982 0.29 0.42 0.28 0.44 0.20 0.90 0.44 0.17
Upper bound 0.985 0.32 0.45 0.30 0.46 0.22 0.92 0.47 0.19

a — comparison with the normal distribution.
b — estimated from the data.
¢ — based on 10000 sample tables with initial kernel 1535910591
* —a description of all tests 1-9 is provided in the section "Material and methods"
Table 2

The results of testing special physical fitness for the normality of distribution according to the one-sample
Kolmogorov-Smirnov criterion of a group of athletes in pylon sports (n = 15) before the experiment

Tests * 10 11 12 13 14 15 16 17
Normal X | 1113 | 1067 | 733 | 1207 | 2280 | 9.73 | 3767 | 513
parametersab | s | 1.36 172 | 105 | 088 | 1.66 | 2.89 | 3.04 | 083
Difference | Module | 0.14 025 | 024 | 027 | 021 | 019 | 020 | 030
s of Positive | 0.14 015 | 022 | 020 | 019 | 019 | 014 | 030
extremes | Negative | -0.14 | -0.25 | -024 | 027 | 021 | 018 | -020 | -0.24
Statistics 0.54 096 | 094 | 105 | 083 | 074 | 079 | 1.15
Asymptotic value 0.93 032 | 034 | 022 | 049 | 064 | 057 | 014
(bilateral)

The Va'g:rcl’; Monte | g93c | 0.269c | 0.297¢ | 0.190¢ | 0.437¢ | 0.570¢ | 0.504¢ | 0.116¢
Lower bound 0.88 026 | 028 | 018 | 042 | 056 | 049 | 011
Upper bound 0.90 028 | 031 | 020 | 045 | 058 | 052 | 012

a — comparison with the normal distribution.
b — estimated from the data.
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¢ — based on 10000 sample tables with initial kernel 1535910591
* —a description of all tests 10-17 is provided in the section "Material and methods"

Due to the fact that the athletes
participating in the study are engaged in pylon
sports at an amateur level, it is necessary to
determine their level of preparedness. The average
characteristics of the results of testing physical and
functional fitness and their statistical values are

presented in table. 3. Based on the results of
assessing the level of physical and functional
training, it can be argued that the level of training
of athletes involved in pylon sports is sufficient

[5].

Table 3

Average test scores for female athletes aged 12-13 involved in pole sports (n=15)
Ne Name of metrics X S
1 |Body length, cm 145.93 2.71
2 |Body weight, kg 37.27 2.05
3 |Dynamometry of the right hand, kg 24.06 1.38
4 |Dynamometry of the left hand, kg 18.20 1.37
5 |Push-ups 30 s, number of times 25.73 1.58
6 [Test «Pulling up on the pole», number of times 11.13 141
7 Jumping rope, number of times 248.47 7.93
8 |Grouping jumps, number of times 19.20 4.20
9 [Sit-ups, number of times 18.07 0.96
10 [Test «Chopper on a pole», number of times 11.13 1.36
11 [180° jumps, number of times 10.67 1.72
12 [360° jumps, number of times 7.33 1.05
13 [Test «Wheel on straight handsy», number of times 12.07 0.88
14 |Half-squat jumps, number of times 22.87 1.68
15 |Leaning forward while sitting, cm 9.73 2.89
16 |Genchi's test, s 37.67 3.04
17 |Ruffier's test, conventional units 8.60 13.69

As is know [14, 15, 16, 17], factor analysis
is used to reduce variables and determine hidden
relationships between indicators and identify the
main components that determine the structure of
athletes' preparedness. In this study, factor
analysis made it possible to identify six factors
(table 4).

The first factor included the indices of tests
of «Push-ups 30 s» (r=0.905), «Body length» (r=-
0.854), «360° jumps» (r=0.594), «Jumping into
grouping» (r=-0.504). During one performance, the
athlete performs a large number of power tricks,
breaks, jumps, somersaults, rotation on the pylon.
The combination of these elements and
performance for 3-4 minutes characterize the
special endurance of athletes, so the first factor is
called «Special Endurance».

The second factor included indicators that
form the highest correlation coefficients with the
first indicator of this factor «Ruffier's test» (r =
0.900), these are indicators of «Sit-upsy» (r = -
0.813), «Grouping jumps» (r= 0.652), «Body
weight», (r=0.584). This factor was called
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«Functionality». Training of athletes should focus
on the development and improvement of functional
reserves and processes in the body.

The third factor included such indicators as
«Dynamometry of the right hand» (r = 0.865),
«Dynamometry of the left hand» (r = 0.733),
«Genchi test» (r=0.600). The relationship between
these indicators can be explained by the fact that
Pole Sport gives priority to the implementation of
various trick and power elements. During the
performance, all elements must be held in a fixed
position for at least 3 seconds, otherwise they will
not be counted, in some elements a parallel with the
floor must be demonstrated. Therefore, the third
factor was called «Power capabilities».

The fourth factor included «Test Half-
squat jumpsy, (r = 0.767), the «Wheel on straight
armsy test (r = 0.745) and the «Jumping rope» test
(r = 0.686), this factor was called «Coordination
capabilities». In this sport, the implementation of
an individual program contributes to a significant
development of coordination, since asymmetric
tasks are performed to different parts of the body.
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When performing acrobatic and choreographic
combinations, plasticity still develops in the stalls.

The fifth factor included the indicators of
the test «180° jumps» (r = 0.915), «Leaning
forward while sitting» (r = 0.752), it was called
«Flexibility». Increased mobility in the joints of
athletes helps to provide a greater range of motion,
increases the efficiency of work and reduces
energy consumption when performing exercises of
varying complexity.

The sixth factor included the indicators of
testing «Pulling up on the pole» (r = 0.883), the test
«Chopper on a pole», the number of times (r =
0.807), these tricks are performed at the entire
height of the projectile, have an air phase, the
athlete needs to demonstrate a dynamic holistic
performance element, which is why it was called
"Technical Capabilities".

Table 4

Matrix of components (after rotation by the Varimax method) in factor analysis of indicators of
complex testing of athletes specializing in pole sport (n = 15)

The name of the

Indicators
factor

Factors
1 2 3 4 5 6

Push-ups 30 s, number of times 0.905

Body length, cm

-0.854

Special endurance

360° jumps, number of times 0.594

times

Jumping into grouping, number of

-0.504

Ruffier's test, conventional units 0.900

Sit-ups, number of times

-0.813

Functionality

Grouping jumps, number of times 0.652

Body weight, kg

0.584

Dynamometry of the right hand, kg 0.865

Power capabilities

Dynamometry of the left hand, kg 0.733

Genchi's test, s

0.600

times

Test Half-squat jumps, number of

0.767

Coordination
capabilities

Test «Wheel on straight handsy,
number of times

0.745

Jumping rope, number of times 0.686

180° jumps, number of times

0.915

Flexibility

Leaning forward while sitting, cm 0.752

Technical

Test «Pulling up on the poley,
number of times

0.883

capabilities

times

Test «Chopper on a pole», number of

0.807

Thus, general structure of preparedness of
female athletes engaged in pole sports, six factors
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were identified, the percentage value of which
from the total variance is presented in Fig. 1.
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Fig. 1. Percentage of total variance of main factors testing of athletes specializing in Pole sport

A factor analysis of physical development
indicators, physical training, functional athletes
specializing in Pole Sport. It was found that in the
structure of preparation of the athletes of this group
overcomes the first factor "Special endurance"
(15.21% of the total total dispersion), then the
second "Functional abilities" (14.54% of the total
total dispersion), the third factor "Power
capabilities" (14.12% of the total cumulative
variance), the fourth factor "Coordination abilities"
(14.02% of the total cumulative variance), the fifth
factor " Flexibility " (13.52% of the total
cumulative variance), the sixth factor "Technical
capabilities" (12.37% of the total cumulative
variance). The percentage contribution of these
factors indicates the equivalent importance of these
factors.

Thus, the leading factors in the preparation
of athletes of this category are, firstly, the
development of special endurance, which will
allow athletes to effectively perform all simple and
complex technical elements on the implement and
ground tricks throughout the entire individual
program [18, 19]. Secondly, it is the expansion of
the level of functional capabilities of female
athletes, which mainly determine the specific
performance, so the effectiveness of the training
and the adaptation process can be significantly
increased by using targeted, additional funds for
different aspects of the functioning of the body.
Further development of strength qualities, because
the implementation of technical elements in Pole
Sport requires significant strength efforts [20, 21].
The development of coordination abilities, because
the implementation of all techniques is
complicated by the fact that there are many changes
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in static postures and modes of movement (static,
dynamic). All this increases the requirements for
the manifestation of coordination abilities, the
function of balance, stability and, accordingly, the
mechanism for controlling the movements of
athletes. The development of flexibility should be
given special attention, because there is an inverse
relationship between the indicators of strength and
flexibility - the development of flexibility is in
opposition to the development of strength. This is
due to the limitation of mobility in the joints due to
muscle hypertrophy and strengthening of the
ligamentous apparatus, excessive muscle pumping
leads to a decrease in flexibility. Therefore, it is
necessary to increase flexibility only to the extent
that it is necessary for optimal movement technique
in this sport [5, 23,24].

Discussion

Modern  scientists (Kozina, Kozin,
Cieslicka, Prusik, Muszkieta, Sobko, Ryepko,
Bazilyuk, Polishchuk, Osiptsov, Kostiukevych,
2017; 2019; 2018; 2020,2021) [14,15,16,24,25]
actively use multidimensional analysis methods for
study of the structure of integral preparedness of
young and qualified athletes in various sports.
Leading Ukrainian specialists Kozina, Kozin,
Boychuk, Skaliy, Zelenskiy, Honcharenko (2019,
2021) consider the most suitable mathematical tool
- factor analysis, which allows you to reduce a wide
range of readiness indicators and identify the main
components  that  determine the  exact
characteristics of individual characteristics of
athletes [14,15]. The use of modern methods of



Health, sport, rehabilitation

~ L
~ 3p0poB’sa, cnopT, peabinitauin
== 3p0poBbe, CNOPT, peabunurauusa

TG
S

S

8(4)

analysis helps to create optimal training techniques
that most meet the requirements of the training
process in a specific period of time. In sports
games, with the help of factor analysis, scientists
Kozina, Khrapov, Yevstratov, Kolomiets,
Hryshchenko, Minenok, Nosko, (2019) develop
individual factor models of physical fitness of
athletes of different game role [15]. In martial arts,
on the basis of the individual factorial structure of
psychophysiological and biomechanical indicators,
scientists identify the fighting style of veteran
boxers [14]. In this regard, the researches in this
work confirm and supplement the data of the above
authors, regarding the need for a factor analysis of
physical development indicators, special physical
and functional preparedness to determine the
peculiarities of training athletes with Pole Sport.

The purpose of this study was to determine
the characteristics of the training of athletes
involved in Pole Sport. Therefore, the results of the
study determine the main directions of special
physical training of Pole Sport athletes aged 12-13.
[6, 26]. This sport is based on aerobic exercises,
and the pylon itself serves as a simulator as such.
During one performance, athletes perform a large
number of rotations on the pole at different heights
without contact with the floor. In the process of
rotation on the pylon, the weight of the body is held
by the muscles of the thigh, gluteal, calf muscles.
The muscles of the upper shoulder girdle,
pectoralis major and upper back are also involved.
During rotation at the pylon and exercises on the
floor, the gluteal muscles and thigh muscles
receive an intense load. There are squats, spins,
certain dance moves that require balancing on bent
knees. An essential role for complex tricks with
flips is played by the abdominal muscles, which
stabilize the athlete's body. The muscles of the back
provide lifting of the body, keeping it in a
horizontal position and flips. They are needed to fix
the body in any position. Thus, performing
complex tricks with a combination requires the
participation of a large number of athletes' muscles.

The results of the study determine the main
directions of special physical training of athletes
with Pole Sport 12-13 years. To optimize the
training process of athletes of this age category,
rational means of special physical and technical
training of athletes were selected.

General-development exercises for the
development of strength

1. Push-ups in a narrow (wide) set of hands
(2x12 times).
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2. Emphasis lying «Planck» (30 s). Stand
on the elbows with a tense press, the muscles of the
body and the muscles of the back of the thigh.
Maintaining the correct position 20-30 s.

3. Lifting bent (straight) legs in the height
of the buffet wall (2x15 times).

4. Exercise «Boat». Starting position lying
on your back, legs together, arms along the body.
As you exhale, raise your arms and legs about 40-
50 cm from the floor. The back and head also rise,
only the pelvis remains on the floor. Stay in this
position, do not bend your elbows and knees. Get
down to the starting position. (20 times).

Specially-developed exercises for the
development of strength

1. Exercise «Chopper on a pole» (Fig. 2.).
The athlete stands with his right shoulder by the
pole, right hand (under the armpit) covers the
projectile. The left hand holds the pole from above.
Both hands are bent in the elbow joints, brushes -
in a straight grip (Fig. 3.). Tightening the bent legs
in the knee joints to the elbows, the athlete deflects
the body back, straightening his hands in the
elbows, and his legs in the knees. The look is
directed forward. Try to perform a movement
without a swing. The exercise is aimed at
developing and strengthening the strength of the
muscles of the belly and hands, performed on both
sides, changing the position of the hands. Perform
this 10 times on each side.

Fig.2. Exercise «Chopper on a pole»
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Fig.3. «Straight grip»

2. Exercise «Peter Pan» (Fig.4). The
athlete stands with his right shoulder by the pole,
the right leg covers the pole with the knee from the
outside. The left leg is straight, standing at the base
of the pole. Hands in position behind the head/on
the belt. The athlete performs the slope of the body
to the left, stretching left shoulder down, and the
strength of the muscles of the belly returns itself to
the right, without the help of hands. The exercise is
aimed at developing and strengthening the strength
of the lateral muscles of the abdomen and the
ability to hold tightly of the pole with foot. It is
performed at a slow or medium pace on both sides,
while changing the position of the legs. Perform
this 10 times on each side.

Fig.4. Exercise «Peter Pany

3. Exercise «Pulling up on the pole». The
athlete covers with straight legs a pole,
straightened in the elbow joints of the hands
holding a projectile above the head, right above the
left. Performing pull-ups, he releases the pole with
his feet, spreading them to the sides. When the
hands are completely bent in the elbows, the athlete
again covers the pole with his legs, and his hands
are rearranged so that the left is above the right.
Thus, he moves up the pole. The exercise is aimed
at developing and strengthening the strength of the
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muscles of the hands and the grip of the brushes.
Perform this 2 approaches.

4. Exercise «Corner in stop» (Fig. 5.). The
athlete faces the pole, the right arm straightened at
the elbow joint is held by a straight grip over the
head, the left is at the level of pelvis, also
straightened in an elbow joint with a "grip of
emphasis" (Fig.6.). An athlete raises the
straightened legs in the knee joints to parallel them
with the floor, or higher. The exercise is performed
on both sides, while changing the position of the
hands. Make sure that the movement is performed
without a swing. The exercise is aimed at
developing and strengthening the strength of the
muscles of the hands and the grip of the brushes.
Perform this 8 times per hand.

Fig. 5. Exercise «Corner in stop»

Fig.6. «Grip of emphasis»

5. «Glass» with a pole (Fig. 7). The right
hand is straightened in the elbow joint holds the
pole back grip of the brush, the shoulder of the right
hand in contact with the pole. The left hand is at a
standstill on the floor, as for a stand on the hands.
The athlete pulls the legs bent in the knee joints to
the chest, trying to hold this position. The look is
aimed at the support arm. For complications, an
athlete can slowly straighten your legs in the knee
joints upwards in a stand on the arm with a pole.
The exercise is preparatory to the element stand
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near the pole, strengthens and trains the muscles of
the hands and back. Performed on both sides,
changing the position of the hands. Perform this 8
times per hand.

Fig.7. Exercise «Glass»

General-developing exercises for the
development of flexibility

1. Exercises «Fold» (15 s). Fold. Starting
position lying on your back, legs straightened, arms
straight behind your head, press your lower back to
the floor. As you exhale, raise your legs up and
twist the body, trying to reach your feet with your
palms. Hold at the point of maximum tension for a
few seconds. As you inhale, gently, without
jerking, lower yourself to the starting position. Do
not lower your arms and legs to the end to the floor,
keep your back rounded, and the press tense.

2. Move your legs (10 times). Starting
position lying on your back perform alternating leg
swings at an angle of 30°.

3. Twine on the right (left leg). Hold
position from 30 s. to 1 min.

4. Exercises «Backbend». Starting position
standing, feet shoulder width apart, hands on the
waist. Tilt back, bending as much as possible in the
back. Maintain balance so as not to lose balance,
for this the hips can be moved forward a little.
Perform 10 times with fixation.

5. Exercise «Basket». Starting position:
lying on your stomach, stretch your arms back to
your legs and catch them from the outside by the
ankles. Then bend in the back, raise your shoulders
and head up, and try to straighten your legs a little
up.Perform 5 times with fixation.

6. Exercises «Gymnastic bridge». Starting
position: the back when performing the bridge
should be arched in an arc. The buttocks should be
above the head and shoulders. The limbs should be
as straight as possible, the hands should be on the
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palms, and the legs on the feet. The distance
between the palms (as well as between the feet)
should be equal to the width of the shoulders.
Perform 2 times with fixation

7. Exercises «Balance» Starting position:
standing on one leg, the other leg behind, arm to
the side. Perform 4-5 times on each leg.

Specially-developed exercises for the
development of flexibility

1. Jumping into a twine near the pole with
the help of a partner. The athlete stands with his left
shoulder to the pole and his right shoulder to his
partner. He holds the pole with his left hand, and
he holds the partner's shoulder with his right hand.
The athlete perform a jump with the opening of the
longitudinal right twine, based on the pole and
shoulder of the partner. Make sure that the legs do
not bend in the knee joints during the jump. The
exercise is aimed at developing active flexibility,
performed on both sides. Perform this 10 jumps per
leg.

2. Exercise «Pole twine» (Fig.8). The
athlete stands facing the pole, performs the position
of the twine right / left on the pole, holding with
both hands the pole at the level of the thighs. The
exercise is aimed at developing passive flexibility,
performed on both legs. Hold the position from 15
to 30 seconds.

Fig.8. Exercise «Pole twine»

3. Exercise «Footwork near the pole». The
athlete stands with his left shoulder by the pole,
holding left hand behind the projectile, right foot
perform the swing forward/sideways/backward.
Perform without additional swings of the trunk.
The exercise is aimed at developing active
flexibility, performed on both legs. Perform this 10
times on each leg.
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General development exercises for the
development of coordination

1. Exercise «Turn on the toe of one foot».
Turns in a standing position on one leg are
performed with a swing forward or backward, with
a bent or straight leg. Perform 4 approaches in each
direction.

2. Performance jump with turning
90°/180°/360°. Perform 4 approaches in each
direction.

3. Exercise «Wheel on straight arms». The
athlete performs the wheel on straight arms for 7-8
times.

Specially-developed exercises for the
development of coordination

1. Exercise «Mill» (Fig.9). The athlete
stands with his right shoulder by the pole, right
hand (area under the armpit) covers the projectile.
The left hand holds the pole from above. Both
brushes in a straight grip, elbow joints bent. The
athlete, pulled up on his hands, performs a
semicircle bottom-right-up with his left foot. Then
the right leg continues to move in the opposite
direction - up-to-left-down. The exercise is
performed in both directions. To ensure that the
legs remain straight in the knee joints, and the
movement of one leg is successively changed by
the movement of the other. Perform this 6 times on
each side.

Fig.9. Exercise "Mill"

2. Exercise "Screw." The athlete stands on
his toes facing the pole, clasping his arms
outstretched pole on top (one hand above the
other). He releases his feet from the floor by
lowering his shoulder blades down. Rotation of the
case to the right and to the left due to force rotation
of brushes is carried out. Do not allow the exercise
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to be performed by rocking the torso. Perform 2
approaches to 8 turns of the body.

3. Rotation «Chair» (Fig. 10). The athlete
stands with his right shoulder to the pole at a
distance of a step, embracing the pole with his right
straight hand from above. To perform this exercise,
you need to take a step with the right, grab the pole
with your left straight hand at waist level, swing
your left foot in a circle. Next, the athlete performs
rotation in a circle from the pole, the hands must be
kept straight, and the legs are bent on the knees,
imitating the position of the chair. You can
complicate the exercise by grabbing your knee with
your left hand. The exercise is performed on both
sides 4 times.

Fig. 10. Rotation "Chair"

4. Rotation «Pencil». The athlete stands
right shoulder to the pole at a distance of a step,
clutching the pole with his right straight hand from
above. To perform the exercise, you need to take a
step with the right, with the attempt of the left to
grab the pole with the left hand above the right grip
"cup". Perform rotation around the pole. The arm
to the middle of the forearm can touch the pole. The
look is directed at the hands. The whole body forms
a straight line. Legs straight together. Hands
straight. Runs on both sides 4-5 times.

5. Rotation «Mermaid». The athlete stands
right shoulder to the pole at a distance of a step,
clutching the pole with his right straight hand from
above. Performs the step with the right, with a
swing of the left, grasps the pole with the left shin,
takes the right back bent in the knee joint. Brushes
and shin of the left leg in contact with the pole. The
body does not touch the pole. The exercise is
performed on both sides 4-5 times.
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General-development exercises for the
development of endurance

1. Jumping on the rope. Perform from 1 to
3 min.

2. Circular training. Use from 5 exercises
from 40 pp to 1 min.

Specially-developed exercises for endurance
development

1. The athlete performs a set of set
exercises with and without a pole music duration
from 1 to 4 minutes. Exercises are performed
consistently  without stopping. Example: a)
Reverse pull-up on the pole — 2 times. b). Jumping
from a sitting position — 10 times. c) Exercise
«Chopper» " 5 times on each side. d) «Shoulders»
3 times on each side". When the cycle of exercise
is complete, the athlete continues to perform it
from the beginning until the music is over.
Performing an individual competition program to
music 1-2 times during training.

2. Performing an individual competitive
program to music 1-2 times during training.

Conclusions

1. It has been established that as of January
2022, pole sport is represented in international and
national federations as an independent sport and as
a sports discipline. Analysis of modern literature
showed that modern pole dancing has several
directions, the most famous of which are Pole Sport
(Pole Fitness) and Pole Art (Artist).

2. It was found that as a result of the factor
analysis, the features of the sports training of
athletes of this category are the development of
special endurance, which will allow athletes to
effectively perform technical elements on the
projectile and tricks on the floor during the entire
individual program, the expansion of the level of
functional abilities of female athletes, which
mainly determine specific work capacity,
development of coordination and strength
qualities, development of flexibility and
improvement of technical readiness/

3. Training equipment for the development
of special physical qualities and technical
techniques, dosage of volume and intensity of
loads for 12-13-year-old athletes engaged in pole
sports are presented.
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