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Abstract

Purpose: to research the effectiveness of elastic training bands (resistance bands) application to develope explosive
strength in a comparative aspect.

Material and methods: theoretical material for the article has been taken from the research of Ukrainian and foreign
scholars and experts. The basis for the study was a research laboratory of functional diagnostics and physical
rehabilitation. The study involved 60 18-19-year-old students (40 girls and 20 boys), young people with excellent, very
good or good health status. The main methods used for the experiment and the article were comparison,
qguestionnaires, final tests, statistical analysis (parametric and nonparametric analysis, systematization, creation of
varieties (arrays), determination of Student’s t-test and Pearson’s 2 test).

Results: the questionnaire of students on the expected effectiveness of various ways of explosive strength training
revealed that the lowest result was expected from isometric exercises (5%), the average one was found out from the
use of weights (61%), and the highest result was shown from the application of elastic training (resistant) bands (65%).
According to the results of the experiment the following data has been obtained: 1) the smallest increase in the standing
long jump was observed in the group in which there were trainings with elastic training bands — 4.3 cm; in the group
where isometric exercises were applied, the increase in standing long jump was 10.9 cm; in the group in which students
trained with weights, the gain in the standing long jump was 14 cm; 2) the increase of the leg press index at an angle of
45° in the group that used elastic training bands as a means of weighting was the lowest, i.e. 14 kg; in the group
performing isometric exercises it turned out to be the highest — 19.5 kg; in the group that used weights — 18 kg.
Conclusion: our experiment involved comparing the impact on the explosive strength development of different means
of weighting: elastic training bands, isometric exercises and weighting objects. Despite the expectations of the
respondents it was demonstrated that the application of the elastic training bands does not have a significant advantage
over other means of weighting. The resistance bands application show lower results compared to the training with the
isometric weighting and weighting of objects. The application of exercises in the isometric mode of weighting showed
a significant gain in explosive strength, although the expected results were not met. The application of objects’
weighting showed the expected high results. Therefore, the prediction of the high efficiency of elastic training bands as
a means of weighting turned out to be spurious.

Key words: weighting, weight, isometric exercises, expected effectiveness, strength
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AHoTania
Auwko O.J1., KocuHcbkui E.O., CitoBcbkuin A.M., XogiHos B.M., NaciuHuK B.P. AHani3 epeKTUBHOCTI 3acTocyBaHHA
€N1aCTUYHUX CTPIYOK ANA PO3BUTKY BUBYXOBOT CUAKU
Merta: pocnigntm edeKTUBHICTb 3aCTOCYBaHHA €M1aCTUUYHUX CTPIYOK (4KryTiB) 4na po3BMTKY BMOYXOBOI cuau B
NOpPiBHANBHOMY aCMeKTi.
Marepian i metogu: TeopeTUYHMM MaTepianom ANA CTaTTi CAYryBanu AOCAIAMKEHHA BITYM3HAHUX Ta 3aKOPAOHHMX
¢daxisuiB. ba3olo gnsa NpoBeAeHHA eKCnepMMEHTY byna HayKoBO-AocniaHa fNabopaTopis GyHKLIOHAIbHOI AiarHOCTUMKM
Ta ¢isnyHOI peabinitayii. Y gocnigkeHHi 6panm yyactb 60 ctyaeHTis (40 aisuat i 20 toHakiB) Bikom 18-19 pokis (3a
CTAaHOM 3[0pOB’A — OCHOBHa MeguyHa rpyna). OCHOBHi MeToAM AOCNIAMKEHHA — Le MOPIBHAHHA, aHKeTyBaHHA,
KOHTPOJIbHi TeCTU, CTaTUCTUYHWIA aHani3 (napamMeTpuyHUI i HemapameTpUYHUIA aHai3, CMCTeMATMU3aLis, CTBOPEHHS
BapiaLiiH1X pAAiB, BU3HaYeHHA t-kpuTepito CTblogeHTa Ta Kputepito X2 MipcoHa).
Pe3ynbTaTu: AHKETYBaHHA CTYAEHTIB LWOAO OYiKyBaHOI ePeKTUBHOCTI BMKOPWUCTAHHA Pi3HMX 3acobiB TpeHyBaHHSA
BMOYXOBOI CMAN BUABW/IO, WO HAaMMEHLIMA pPe3y/bTaT O4YiKyBaBCA Bif, i3omeTpuuHux Bnpas (5%), cepedHiii — Big
BMKOPUCTaHHA 06BaXHoBauiB (61 %), a HaMBULLMIA — BiA BUKOPUCTAHHA €NacTUYHUX CTPIYOK (65%). 3a pesynbTaTamm
eKcrnepuMmeHTy OTPUMaHI Taki AaHi: 1) HalMMeHLWWI NpUpPICT NOKasHMKa cTpUbKa B LOBXKMHY 3 Micua 6yB y rpyni, B AKil
6ynn TpeHyBaHHA 3 €1aCTUYHUMM CTPIYKaMK — Ha 4,3 cm; y rpyni, Ae BUKOPUCTOBYBAINCA i30METPUYHI BNpaBK, Npupict
CcTpmbKa B A0BXMHY 3 Micua ctaHoBMB 10,9 cm; y rpyni, B AKili TpeHyBanucs 3 06BaKHIOBa4YamMM, NpUpIcT cTpubKa B
OOBXUHY 3 micua 6yB 14 cm; 2) NpupicT MOKa3HUKa UMY HOramu nig, Kytom 45° y rpyni, Wo BUKOPUCTOBYBana K 3acib
06BaKHIOBaHHA €NacTUYHI CTPIYKKU, BUABMBCA HaWHMXKUMM — 14 Kr; y rpyni, WO BMKOHYyBana i30OMETPUYHI BNpasw,
HanBuwwmn — 19,5 Kr; y rpyni, sKka BUKOpMCTOBYBana 06BaXKHtoBaui, — 18 Kr.
BucHoBKM: Haw ekcnepumeHT nepenb6ayas MOPIBHAHHA BMAAMBY Ha PO3BUTOK BMOYXOBOI CMAM pi3HUX 3acobiB —
€NaCTUYHUX CTPIYOK, i30METpUYHMX BNpPaB, OOTAMKEHHA Macol npeaMETiB; BiH MNPOAEMOHCTPYBaB, Lo, Nonpu
OYiKyBaHHA PECNOHAEHTIB, BAKOPUCTAHHA €NaCTUYHMX CTPIYOK HEe MaE A0CTOBIpHOT NepeBarun Hag, iHWKUMK 3acobamm
06BaXKHIOBAHHA. TPEHYTBAHHA 3i AYKIyTaMM SaN10 HUXKYI Pe3Y/IbTATH, HiXK TPEHYBAHHA 3 BUKOPUCTAHHAM i30METPUYHOTO
HaBaHTaXeHHA Ta OOTAKEHHA MAcolo npeameTiB. BUKOPUCTaHHA BNpaB B i30OMETPUYHOMY PEXKMMI HABAHTANKEHHS
NMOKas3ano 3Ha4YHUIM NpupicT BUOYXOBOI CMAIM, XO4Ya Lie He BigNOBiLANO OYiKyBaHMM pesynbTaTaM. BMKOpUCTaHHS
OOTAKEHHA Macol NpeaMeTiB NMOKa3ano O4ikyBaHO BMCOKi pe3ynbTaTu. OT)Ke, NPOrHO3 WoA0 BUCOKOI epeKTUBHOCTI
BMKOPWUCTAHHA e1aCTUYHMX CTPIYOK SIK 3aC0by 06BaXKHIOBAHHSA BUABUCA XMOHMM.
KntouoBi cnoBa: o6BaxHIOBaHHA (OBTAXEHHA Macolo npegMeTiB), 06BaXKHIOBAY, i30METPUYHiI BMpaBK, O4iKyBaHa
epeKTMBHICTb, cMna

AHHaTOLUSA
Obiwko 0.J1., KocuHcKuii 3.A., CutoBcbKuii A.H., XoauHos B.M., MaceuHuK B.P. AHanus appeKTMBHOCTU NPpUMEHEHUA
3NACTUYHDbIX NIEHT ANA PA3BUTUA B3PbIBHOW CUNbI
Lenb: nccnepoBatb 3GGEKTUBHOCTb NMPUMEHEHWMA 31aCTUYHBIX NIEHT (KryToB) ANA Pa3BUTMA B3PbLIBHOM CUAbI B
CPaBHUTE/IbHOM acnekKTe.
MaTtepuan n metogbl: TeopeTMYeCKMM MaTepuanom ANA CTaTbM MOCAYXKUAN UCCNeN0BaHUA OTEYECTBEHHbIX U
3apybexkHbIx cneumannctos. bason ana nposeseHUsA sKcnepMmeHTa b6blla HayyHO-MUCCeaoBaTebckaa nabopatopus
bYHKLMOHANbHOM AMArHOCTUKK U du3myeckon peabunutaumnn. B nccnegosatum npuHumanu yyactue 60 ctyaeHTos (40
Aesyluek 1 20 oHowwein) B Bo3pacTe 18-19 neT (No COCTOAHMIO 340P0OBbA — OCHOBHaA MeAuLuMHCcKas rpynna). OCHoBHble
MeToAbl UCCNeAOBaHIMSA — CPaBHEHWE, aHKeTUPOBAHWE, KOHTPO/IbHble TecTbl, CTAaTUCTUYECKUI aHanus
(napameTpuyeckuii U HeEMAPaMeTPUYECKUIA aHaIN3, CUCTEMATM3ALLMA, CO34aHME BapMALMOHHbIX PAAOB, onpeaeneHue
t-kpuTepusa CTblofeHTa U Kputepua X2 NMUpcoHa).
Pe3ynbTaTtbl: AHKETUPOBAHWE CTYAEHTOB MO OXWAAemol 3PPEKTUBHOCTM WCMOb30BAHUA PaA3/INYHbIX CPEeacTB
TPEHMPOBKM B3PbIBHOM CU/IbI NOKA3aN0, YTO HAMMEHbLUNI PE3yNbTaT OXKMNAANCA OT USOMETPUYECKUX YNParKHEeHWU (5%),
CpefHul — OT UCMONb30BaHMA yTaxenutenen (61 %), a camblil BbICOKMIA — OT MCMO/Ib30BAHUA 31aCTUYHbIX NEHT (65%).
Mo pe3ynbTaTam sKCNepUMEHTa NoAyYeHbl cleaytolme gaHHble: 1) HaMMeHbLKIA TPUPOCT NOKa3aTeNA NPbIXKKa B ANUHY
C Mecta 6bln B rpynne, B KOTOPON OblnM TPEHWPOBKU C 31ACTUYHBIMKM NieHTamMu — Ha 4,3 cm; B rpynne, rae
MCMNO/Ib30BaIUCb U30OMETPUYECKME YNPaXKHEHUA, NPUPOCT NPbIXKKA B AAWMHY C MecTa cocTasnan 10,9 cm; B rpynne, B
KOTOPOW TPEHUPOBANUCH C YTANKENAUTENAMMU, NPUPOCT NPbIXKKA B AAUHY C MecTa 6bin 14 cm; 2) NpMpoCT NoKasaTtens
KMMa Horamu nog yrnom 45 ° g rpynne, KOTopasa UCMO/Ib30Basia KaK YTAXKEINTENb 31aCTUYHbIE IeHTbI, OKa3a/icA caMbim
HU3KMM — 14 Kr; B rpynne, BbINONIHABLLIEN U30OMETPUYECKUE YNPAXKHEHUA, CaMblil BbICOKMIA — 19,5 Kr; B rpynne, KoTopas
MCnoab3oBana ytaxkeamtenm — 18 Kr.
BbiBOoAbl: Hall 3KcnepuMMeHT npeaycMaTpuBan CPaBHEHWMA BAUAHWA HA pPa3BUTME B3PbIBHOM CUAbI PA3/IUYHbIX
yTAXEeNUTeNneln — 3NaCTUYHBIX NIEHT, W30METPUYECKUX YMNPaXKHEHWN, OTATOWEHUA MAcCcoi npeaMeToB; OH
NPOAEMOHCTPUPOBAJ, YTO, HECMOTPA Ha OXWAAHWA PEeCcrnoHAEHTOB, MCMO/b30BaHME 3/1AaCTUYHBIX JIEHT He umeet
[OCTOBEPHOro NPENMYLLECTBA Nepes APYruMu cpeacTBaMum Harpy3sku. ryTbl nokasanm 6onee HU3KUe pesynbTaTbl, YEM
TPEHUPOBKA C WUCMOJIb30BaHUEM WM3OMETPUUYECKOW HarpysKuM M OTATOLLEHMA MACCOM npeameToB. Mcnonb3oBaHue
YRpa)KHEHUM B U3OMETPUYECKOM PEXMME HArpy3KM MoKasaso 3HaUMTe/IbHbIA NPUPOCT B3PbIBHOM CU/bI, XOTA 3TO He
COOTBETCTBOBA/IO OXMAAEMbIM pe3yabTaTaM. Mcnonb3oBaHWe OTATOLWLEHMA MACcCOM NPeAMETOB NOKa3ano OXKuAaemo
BbICOKME pe3ynbTaTtbl. MTaK, NPOrHo3 no BbICOKOM 3GGHEKTUBHOCTM UCMONb30BAHMUA 31ACTUYHbBIX JIEHT KaK cpeacTsa
Harpy3Ku OKasasnca JIOXKHbIM.
KntoueBble cnoBa: Harpyska (0bpemeHeHMA Maccoit NpeaMeToB), YTAXKENUTENb, U3OMETPUYECKME YTNIPANKHEHUS,
oxmpaemas apGeKTUMBHOCTb, CUNa
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Introduction the pre-season period, in which the weight is the body
weight of athletes [6]. Investigating the effect on the
Today it is impossible to imagine ©€xplosive power of football players® shoulders, J.

highachievement sports and health-related fitness
without the effective development of physical
qualities. At the same time, for many kinds of sports
such a quality as explosive power is especially
important. It is necessary in football, volleyball,
handball, basketball and other kinds of sports, which
are characterized by kicking or jumping, as well as in
various types of martial arts, the technical
implementation of the elements of which involves
movements to overcome resistance for a minimum
period of time (Kicks, throws and protective actions).

Scientists” workanalysis confirms that the
explosive power development is important for many
kinds of sports. In football, in particular, according to
S. Zhuravliov, the quality of the outer explosive
power is manifested primarily in a quick start or a
strong blow of the ball [1]. The importance of the
development of explosive power for football players
was also emphasized by M. Almizan, M. Desman, M.
Ilham [2]. They separately analyzed the effect of
explosive power exercises on the effectiveness of
goal kicks, pointing to the significant effectiveness of
using exercises to develop the explosive power of leg
muscles to increase the effectiveness of goal kicks.

In volleyball, most techniques also require the
action of an explosive power. In view of this, special
power training of volleyball players should be aimed
primarily at developing speed and strength abilities
of athletes. For example, performing an upper two-
handed transmission requires a certain level of
development of hand muscle power; for serving the
ball — the power of the hand muscles, shoulder girdle
and torso muscles; for an attacking blow — the
complex development of the explosive power of the
hand muscles, shoulder girdle, torso and legs [3].

At the same time, the importance of the
explosive power development in basketball was
studied by Aksovi¢, Koci¢, Beri¢, Bubanj [4].
Researchers insist on the need to pay considerable
attention to training aimed at explosive power
development as it is an effective means of improving
the performance of basketball players.

We should note that different methods are used
to develop the explosive power. However, the main
component is such weights as athletes’ body weight
and various objects. In view of this, Yuliandra,
Nugroho, Gumantan [5] developed and introduced a
method of circuit training with alternating exercises
of different orientation and intensity for the explosive
power development. Some experts suggest the use of
special programs with jumps with weights of
different ranges for the training of football players in
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Segaran, A. Sundaram also used weights of body
weight and weight of objects [7].

The development of the explosive power of
judokas with the use of weights and special training
techniques in conditions of moderate hypoxia (2320
m above sea level) has been studied by a humber of
authors [8]. As a result, experts showed that the
group of hypoxia reached higher peaks in peak speed
and jump height than the group of normoxia (peak
speed: 8.8 vs. 5.6%, jump height: 8.2 vs. 1.4%
respectively).

In addition, the influence of different methods
of isometric loading (with fast (1 s) and long (3 s)
voltage) on the development of explosive power was
studied by Lum, Barbosa, Joseph, Balasekaran [9].
The work proved the high efficiency of long-stress
exercises for the explosive power development.

As it can be seen, experts pay considerable
attention to various methods of explosive power
development, but many aspects are still poorly
understood, including the effectiveness of various
means of weighting, such as elastic training bands
(resistance bands) which have recently become very
popular. At the same time, we assume that different
means of weighting in the process of explosive power
development will have different effects even under
the conditions of application of the same method of
their usage, which may not correspond to the
expected results.

Purpose: to research the effectiveness of
elastic training bands (resistance bands) application
to develope explosive strength in a comparative
aspect.

MaterialandMethods

Participants

The study was conducted on the basis of the
research laboratory of functional diagnostics and
physical rehabilitation of the Academy of Recreation
Technologies and Law. The study involved 60
students (40 girls and 20 boys) aged 18-19 years old,
who possess an excellent, very good or good health
status.

Procedure

A guestionnaire survey was conducted among
the participants of the experiment to analyze the
expected effectiveness of various means of explosive
power development: objects weighting, weighting
with elastic training bands and isometric exercises.
During the survey, it was proposed to estimate the
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level of effectiveness that students expected from the
use of the proposed tools for the development of
explosive and maximum power: low, medium or
high.

Standing long jump (to estimate the explosive
power development) and leg press in the simulator at
an angle of 45° (to determine the maximum force)
were used as control tests. According to the results of
the jump, students were divided (randomly) into
three homogeneous groups according to gender. The
choice of weighting in the group was also determined
randomly. It should be noted that jumping exercises
were excluded from training to prevent the effect of
improving the actual technique of jumping on the
result of the effect. Trainings were held in all the
groups twice a week for two months.

The first group performed the leg press
exercise at an angle of 45°, where the weight was an
elastic training band (overcoming elasticity). The
amount of weighting was 80% of the maximum in
this exercise. The number of repetitions in one
approach was 10. The rate of motor actions — 70-
100% with an emphasis on the fastest performance of
the working (overcoming) phase of motor action. The
number of approaches was 6. The duration of active
rest was before recovery of pulse to the level of91-
110 beats-mint. During the rest, the members of the
first group performed exercises to restore breathing,
relaxation and moderate stretching.

The second group performed a leg press lying
at an angle of 45° in an isometric mode (fixing the
platform). In the process of performing exercises in
isometric mode, the amount of effort was 80%, the
duration was 2-3 s with installation on achievement
of the maximum isometric pressure as soon as
possible. Tension was performed with respiratory
arrest after incomplete inhalation and with tension
itself. After stress, the members of the second group
made slow exhalations and 2-3 incomplete breaths
before re-stress. In one approach, students performed
10 repetitions. The number of approaches was 6. The
duration of active rest was before recovery of pulse
to the level of 91-110 beats'min™. During the rest,

they performed exercises to restore breathing,
relaxation and moderate stretching.

The third group performed the exercise with
leg press lying at an angle of 45° using weights
(weighting objects). The amount of weighting was
80% of the maximum in this exercise. The number of
repetitions in one approach was 10. The rate of motor
actions — 70-100% with an emphasis on the fastest
performance of the working (overcoming) phase of
motor action. The number of approaches was 6. The
duration of active rest was before recovery of pulse
to the level of 91-110 beats-min‘t. During the rest, the
members of the third group performed exercises to
restore breathing, relaxation and moderate stretching.

Thus, each of the groups was asked to perform
the same training exercise for the explosive power
development with legs in the simulator at an angle of
45°, The difference was the use of different types of
weighting.

The study materials were subjected to
statistical processing using methods of parametric
and nonparametric  analysis.  Accumulation,
adjustment, systematization of source information
and visualization of the results were carried out in
spreadsheets Microsoft Office Excel. Statistical
analysis was performed using the program
STATISTICA 10.0 (developer — StatSoft.Inc).

Quantitative values were evaluated for
relativeness of normal distribution by the
Kolmogorov-Smirnov test (KS-d). The distribution
in the sample of the obtained quantitative values of a
standing long jump and a leg press lying at an angle
of 45° is close to normal (KS-d = 0.092-0.121, p>
0.20).

The obtained data were combined into
statistical arrays, in which the calculation of
arithmetic mean values (%) and standard deviations
(S) within 95% of the confidence interval (95% CI)
has been performed.

Table 1
Sample relativeness to the law of normal distribution, n=60
Maximumandexplosivepowervalues X S KS-d p
Standing long jump 185.12 38.06 0.095 >0.20
Foot press at an angle of 45° 122.92 31.02 0.120 >0.20
While comparing the averages in normally Nominal data were described in absolute

distributed sets of quantitative data, Student’s t-test
was calculated. The obtained values of Student’s t-
test were evaluated by comparison with critical
values. Student’s t-test was used to compare the
averages calculated for the related samples. The
differences in values were considered statistically
significant at a significance level of p <0.05.
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values and in percentages. The comparison of
nominal data was performed using Pearson’s
criterion y2. At the same time, the Yates’s correction
for continuity (Yates’s chi-squared test) and F-test
were applied if necessary.
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Results

In a survey of students in order to analyze the
expected effectiveness of the use of various means
for the explosive power development it was found
that the expected result from the use of weighting
with elastic training bands were as follows: low rate
was presented by 10.0% of respondents, medium —
25.0% and high — 65.0% of respondents . Isometric
exercises were rated as highly effective by only 5.0%
of respondents, medium- and low-effective — 38.33%
and 56.66%, respectively. Explosive power training

with the use of weighting of objects as low-effective
was not assessed by any student as medium-effective
— by 38.33%, high-effective — by 61.67% of
respondents. No significant differences in responses
among men and women were found in each group
(Table 2).

Thus, 65% of students consider a highly
effective means of explosive power training with the
use of elastic training bands with the use of weight —
61.67% and isometric weight only — 5.0% of
respondents.

Table 2

Self-assessment of the expected effectiveness of the explosive power development due to the use of different
methods of loading, % (numbers)

The expected . . . . . . - .
offectiveness of the Using resistance bands Using isometric exercises Usingweightingobjects
explosive power
development Total Men Women | Total Men Women | Total Men Women
Low 10.0 13.34 8.88 56.66 60.0 55.56 0 0 0
(6) (2) (4) (34) (9) (25) (0) (0) (0)
PR 25.0 33.33 22.22 38.33 33.33 40.0 38.33 40.0 37.78
(15) (5) (10) (23) (5) (18) (23) (6) (17)
High 65.0 53.33 68.89 5.0 6.67 4.44 61.67 60.0 62.22
(39) (8) (31) (3) (1) (2) (37) (9) (28)

Analysis of the expected effectiveness of the
use of various means for the development of power
revealed that the expected result from the use of
weighting with elastic training bands was rated as
low by 6.67% of respondents, as average — 50.0%, as
high — 43.33% of respondents. Isometric exercises
were rated as highly effective by 25.0% of
respondents, medium- and low-effective — 41.67%
and 33.33%, respectively. Power training with the

use of weights as low-effective was not rated by
1.67% of students, as medium-effective — 13.33%
highly effective — 85.0% of respondents. There were
also no significant differences in responses among
boys and girls in each group (Table 3).

Thus, 43.33% of students consider power
training with the use of resistance bands a highly
effective tool, using isometric weight — 33.33%, and
using weights — 85.0% of respondents.

Table 3

Self-assessment of the expected efficiency of power development due to the use of different methods of
loading, % (numbers)

The expected Using resistance bands Using isometric exercises Usingweightingobjects
efficiency of power
development Total Men Women | Total Men Women | Total Men Women
Low 6.67 0 8.89 25.0 26.67 24.44 1.67 6.67 0
(4) (0) (4) (15) (4) (11) (1) (1) (0)
PSR 50.0 53.33 48.89 41.67 40.0 42.22 13.33 20.0 11.11
(30) (8) (22) (25) (6) (19) (8) (3) (5)
High 43.33 46.67 42.22 33.33 33.33 33.33 85.0 73.33 88.89
(26) (7) (19) (20) (5) (15) (51) (11) (40)

Thus, the results of the survey showed a high
expected efficiency of explosive power development
using elastic resistance bands as a means of loading
in comparison with isometric exercises (¥2 = 50.15;
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p = 0.0001) and the use of weights (2 = 5.32; p =
0.02). The same high expected efficiency of power
development using elastic resistance bands (as a
means of loading) was in comparison with isometric
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exercises (x2 = 5.42; p = 0.02) and using weights (}2
=4.33; p=0.05).

The next step was to test the hypothesis about
the expected effectiveness of the use of elastic
training bands for the development of power and
explosive power.

According to the results of the experiment the
following data were obtained. In the group that used
elastic training bands as a means of weighting the
rate of standing long jump increased by 4.3 cm (p
<0.05) (in the male group — 5.5 cm, p <0.05, in the
female group — 4.0 cm, p <0.05). In the group where
isometric exercises were used the increase in
standing long jump was 10.9 cm (p <0.05) (men —
10.1 cm, p <0.05, women — 11.2 cm, p <0.05). In the
group using weights, the increase in standing long
jump was 14 cm (p <0.05) (men —12.2 cm, p <0.05,
women — 15 cm, p <0.05) (Table 4).

Thus, there is a significant increase in the rate
of standing long jump in all groups regardless of
gender. The smallest increase in the rate of standing
long jump was in the group that used elastic training
bands as a means of weighting. Due to the gender
characteristics, the smallest increase in the rate of
standing long jump was in women of the first group,
and the largest — in women of the third group.
Talking about men, the smallest increase in the rate
of long jump was also found in the first group and the
largest increase in men in the third group.

There were no statistical differences between
the groups of students in different programs in both
the initial and final values of the standing long jump.
neither in the general samples, nor among men and
women (Table 4).

We should note that the initial and final values
of the standing long jump among men and women
differ significantly in the three groups (Table 4).

The increase in leg pressure at an angle of 45°
in the group that used elastic training bands as a
means of weighting was 14 kg (p <0.05) (men — 16
kg, p <0.05, women — 13.3 kg, p <0.05). In the group
performing isometric exercises there was an increase
of 19,5 kg (p <0,05) (in men by 22 kg, p <0,05, in
women by 18,7 kg, p <0,05). In the group that used
weights, the increase in leg pressure at an angle of
45° was 18 kg (p <0,05) (men — 26 kg, p <0,05,
women — 15,3 kg, p <0,05) (Table 4).

Thus, there is a significant increase in the rate
of leg press at an angle of 45° in all the groups
regardless of gender. The smallest increase in the
index of leg press at an angle of 45° was observed in
the group that used elastic training bands as a means
of weighting. Due to the gender characteristics, the
smallest increase in the rate of leg press at an angle
of 45° was presentedin women of the first group, and
the largest — in women of the second group. Talking
about men, the smallest increase in leg pressure at an
angle of 45° was also found in the first group, and the
largest increase in men was in the third group.

We should note that the initial and final values
of leg press at an angle of 45° among men and
women differ significantly in the three groups (Table
4).

There were no statistical differences between
the groups of students in different programs, both in
the initial and in the final values of the foot press at
an angle of 45°, in the general samples and among
men and women (Table 4).

Table 4

Effectiveness of the influence of various means of weighting on the maximum and explosive power, X+S

1. 2.
Maximumandexplosivepowervalues Sex Using resistance | Using isometric . - .
. Usingweightingobjects
bands exercises
Total 185.05+40.37 185.25+38.41 185.15+37.28
Initial values Men 232.1+30.64 231.92+27.85 232.2424.67
. Women | 168.93+27.31% | 169.01+27.83% 169.05+26.5"
Standing long
S Total | 189.35+39.46% | 196.15+36.67°% 199.15+35.92
Final values Men 237.6+29.44 242.0+25.76% 244.4+22.24%
Women | 172.93+26.65%% | 180.16+25.18*# 184.06+25.19 #
Foot press at an N Total 127.75+32.01 120.75+30.40 120.25+31.64
le of 45° Initial values
angie o Men 153.0422.24 155.0+28.06 156.0£29.87
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Women | 119.33+30.75" 109.33+21.7* 108.33+22.25"
Total | 141.75#29.70% | 140.25+29.27% 138.25+33.697
Final values Men 169.0+24.34% 177.0+26.36% 182.0422.52%
Women | 132.66+25.97%% |  128.0+17.9%# 123.66+21.9%#

Noutes: ¥ — p < 0.05 in comparison with output data; * — p < 0.05 in comparison with the first group; ** — p < 0.05 in
comparison with the second group; *** —p < 0.05 in comparison with the third group; # — p < 0.05 among men and

women.

Discussion

Expected effectiveness analysis of various
tools for the explosive power development shows
that students consider the use of elastic training
bandsas the most effective. It is noteworthy that the
effectiveness of this means of weighting has been
confirmed in a number of articles. In particular, the
study of scientists showed the high efficiency of the
use of elastic training bands in the training process of
handball players of the experimental group in
comparison with the control one [10]. However, it
should be noted that the control group did not use
special exercises to develop explosive power.

At the same time, a number of researchers in
their works [11] have shown the effectiveness of
using elastic training bands to develop the power of
throwing the ball over a six-week cycle. However, it
should be noted that the exercises with elastic
training bands were performed in the experimental
group before the main classes, and in the control
group the main classes were only held and there were
no additional exercises for the development of
explosive power. It should be noted that in
taekwondo exercises with ribbons are actively used
to increase the power of impact. The researchers also
formed three groups, within two groups,performing
exercises on additional resistance with different
elastic training bands in addition to basic training. At
the end of the six-week period, the groups working
with the tapes as additional weights received the best
result in terms of impact power. However, the control
group members did not perform additional training
with other types of weighting [11].

It should be noted that in all the above studies,
which demonstrated the effectiveness of the use of
elastic training bands, the control group was not
offered other types of weighting for the explosive
power development, which made it impossible to
estimate the effectiveness of this weighting tool
compared to others. Instead, our experiment
compared different weights and demonstrated that
the use of elastic training bands does not have a
significant advantage over other weights.
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Despite a number of experts’studiesit is
noteworthy that in our paper, the use of exercises in
the isometric mode of loading showed a significant
increase in explosive power, although it did not meet
the expected results [12]. Investigating the effect of
isometric stresses on the effectiveness of the jump,
scientists have proven the positive effect of isometric
stresses on the explosive power values [12]. In their
study specialists Lum, Barbosa, Joseph, Balasekaran
also described the positive effect of isometric loads
with the duration of 3 s (SIST) on explosive power
values [13]. S. Jadhav noted an increase in jump
height due to the use of isometric training [14].
Oliveira, Oliveira, Rizatto and Denadai proved the
positive effect of a six-week training cycle using
isometric  exercises on the explosive power
development [15].

However, in our experiment the use of weights
showed the expected high results (Table 3), which
also did not contradict the previous studies.
Individual scientists [16] in their works proved the
effectiveness of exercises with weights to improve
the jump. VilaCa, Alves, Rebelo, Abrantes, Sampaio
in their work showed the effectiveness of power
training for the explosive power development in
football players [17 ].

It should be noted that there is a correlation
between the values of maximum power and an
explosive one. This is, in particular, confirmed by the
study of Ivanovi¢ and others.In their work they show
a positive correlation between the values of
maximum power and explosive power [18]; the
investigation of Andersen and Aagaard [18] showed
a correlation between maximum power and an
explosive one, and was higher in cases where the
reduction time lasted more than 90 ms [19].

As you can see, our data confirm the results of
these studies. We found a high degree of relationship
between poweritself and explosive power in terms of
the standing long jump and bench press at an angle
of 45° (r = 0.877) in men and the average (r = 0.629)
in women.

Thus, the predicted high efficiency of the use
of elastic training bands as a means of weighting did
not justify itself. This tool did not show better results
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than training loads using isometric loading and
weighting of objects. We should note that the low
(56.6%) expected efficiency of the explosive power
development from exercises in the isometric mode
was more effective in comparison with weighting
using elastic training bands.

Conclusion

1. According to the results of the
guestionnaire, the high expected efficiency of
explosive power development was definedby the use
of elastic training bands as a means of weighting in
comparison with isometric exercises (2 = 50.15; p =
0.0001) and in comparison with the use of weights
(x2 = 5.32; p = 0.02). The same high expected
efficiency of power development has been defined
due to the use of elastic training bands as a means of
weighting in comparison with isometric exercises (32
=5.42; p = 0.02) and in comparison with the use of
weights (2 = 4.33; p = 0.05).

2. Significant positive dynamics of the
standing long jump while using various means of
training loading (resistance bands, isometric

exercises. weights) is established. However, in the
group that used elastic training bands as a means of
weighting, the rate of the standing long jump
increased by 4.3 cm (p <0.05). In the group where
isometric exercises were used, the increase in the
standing long jump was 10.9 cm (p <0.05). In the
group in which weights were used, the increase in the
standing long jump was 14 cm (p <0.05).

3. Significant positive dynamics of the leg
press at an angle of 45° due to the use of various
means of training load (using elastic training bands,
isometric exercises, weights) was also established.
The increase in leg pressure at an angle of 45° in the
group that used elastic training bands as a means of
weighting was 14 kg (p <0.05). In the group
performing isometric exercises it was 19.5 kg (p
<0.05). In the group that used weights — 18 kg (p
<0.05).
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