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Abstract

Purpose: to develop the technique for assessment of quantitative indicators of execution efficiency of serves in competitions of beach
volleyball league in Kharkiv among men's amateur teams.

Material and methods: the analysis of statistical data, which are obtained as a result the pedagogical observations of power jump serves
and aimed serves in 25 games of these competitions, is carried out (with total number of serves 2055). The following methods were
used: analysis of scientific-methodical literature; pedagogical observation, methods of mathematical statistics.

Results: calculated: distributions of power jump serves and aimed serves according to a certain four-point rating scale; quantitative
indicators of execution efficiency of serves which are generalized by results of the analysis of the relevant statistical data. The results
of the corresponding calculations showed that players tried not to execute serves in the 4t, 5t and 6t conditional zones because the
rival's players are there who after serve receiving in most cases precisely addressed a ball to the partner for the organization of attack
in reply. Power jump serves weren’t also given to 1, 2 and 3 zones, and their greatest number was sent to the 8 and 9 zones. The
direction of aimed serve generally concentrated in the 8t and also the 2" zones of the playground. The assessment of indicators of
serve efficiency, which were directed to different conditional zones of the court, is carried-out.

Conclusions: the technique for carrying out the analysis of statistical data concerning execution of different ways of serves in beach
volleyball competitions and assessment of the corresponding quantitative indicators of their execution efficiency is generalized. The
results can be used in solving the problem of increase in execution efficiency of serves in the course of training and competitive
activities of beach volleyball teams.

Keywords: zone, distribution, indicator, effectiveness, assessment.

AHoTaujA
Meabnuk A.JO., CtpenabnikoBa €.51. [locainskeHHs edeKkTHBHOCTI BHKOHAHHS Pi3HUX cnoco0iB moaad y 3MarajbHii

DiSITIBHOCTI 4OI0BiYHX KOMAaH[ 3 IVISIZKHOTO BOJIeiifory

MeTa: y3aranbHUTU METOAMKY ANA OLHKM KiZIbKICHUX NOKA3HMKIB epeKTUBHOCTI BUKOHAHHA NOAAYi B 3MaraHHAX NASXKHOI Boen60oabHOT
Nirn m. XapKoBa cepef, 40N0BIYNX aMaTOPCbKMX KOMaHA,

Martepian Ta MeTOAMN: NPOBEAEHO aHaNi3 CTAaTUCTUYHUX AAHWX, AKI OAepKaHi B pe3ynbTaTi NefaroriyHMX CNoCTePeKeHb 3a BUKOHAHHAM
CMNOBMX Noday y CTPMOKyY Ta HalineHux nogad B 25 irpax (3 3aranbHo0 KinbKicTio nogay 2055) gaHux 3maraHb. BMKOpMCTOBYBannCh
HACTYMNHiI MeToAM: aHaNi3 HayKOBOI-MeTOAMYHOI NiTepaTypu; NefaroriyHe CNoCTepeXeHHa, MeToam MaTeMaTUYHOI CTaTUCTUKK.
PesynbTaTh: po3paxoBaHi: po3MNoainm CUI0BUX NOAAY y CTPUOKY Ta HauiNeHWX NoAay BiANOBIAHO BM3HAYEHOI YOTMPMOANbHOI WKam
OLiHOK; KiNIbKiCHi MOKa3HUKM eeKTUBHOCTI BUKOHAHHA LUMX NoAaY, AKi y3arasbHeHi No pesyabTaTam aHanisy BifnosiAHMX CTaTUCTUYHMX
naHux. PesynbTaTu BIANOBIAHWX PO3PaXyHKIB MOKa3anu, WO rpaBLi Hamaraamca He noaasatu, B 4, 5 Ta 6 YMOBHI 30HM, OCKIZIbKM Tam
3HAXOAATbCA rPaBLi CynepHKWKa, AKi Nicns npuiomy nodadi y HinbWOCTi BUNAAKIB TOYHO aApecyBaan m'ady NapTHepy A1A opraHisauii
aTaku y BianoBsiab. Cnnosy nofadvy y CTpMOKyY TakoX He nogasann y 1, 2 Ta 3 30HK, a HaMbinbLLy iX KinbKicTb HaNPaBnAAn B 8 Ta 9 30HM.
Hanpamok HauineHux nogay B OCHOBHOMY 30CepeKyBaBcA B 8, @ TaKOX 2 30HY irpoBoro MangaHumKa. MposeaeHa TaKoX OLHKa
NMOKa3HWMKIB ePEeKTUBHOCTI MoAay, AKi Oyamn CNpAMOBaHi B Pi3Hi 30HM irpOBOro ManaaHuymMKa.

BUCHOBKM: y3aranbHeHa MeToAMKa ANA NPOBEeAEHHA aHani3y CTaTUCTUYHMX AAaHUX CTOCOBHO BMKOHAHHA Pi3HMX cnocobis nosadi B
3MaraHHAX 3 NAAXHOro BoAenboNy Ta OLHKM BiAMNOBIAHWUX KiNbKICHMX MOKa3HMKIB edEeKTUBHOCTI X BUKOHAHHA. Pe3ynbTaTh MOXYTb
ByTM BMKOPWUCTaHI y BUpileHHi Npobaemun NiaBuLEeHHA edEeKTUBHOCTI BMKOHAHHA NoAadvi B Npoueci TpeHyBanbHOI Ta 3MaraiabHoOl
OiANbHOCTI BOIEMBONIbHUX KOMaHA, 3 NAAXKHOTo BoAenbony.

Knio4oBi €1oBa: 30Ha, pO3n0AiN, NOKa3HUK, Pe3yNbTaTUBHICTb, OLLIHKA.

AHHOTauuA

MenbHuk AlO., CtpenbHukosa E.A. UccnepoBaHne 3dpdEKTUBHOCTU BbINOAHEHWA PasfiMiHbIX CNOcoboB nojay B copeBHOBaTE/IbHOM
OEATENbHOCTM MYKCKMX KOMAHZ NO NASXKHOMY Bosienbony

Lenb: 0606WmTL METOAMKY O/19 OLEHKM KOJMYECTBEHHbIX MOKasaTenei 3PpGeKTMBHOCTU BbIMONHEHUA MOAAYM B COPEBHOBAHUSAX
NAAXKHON BONENOONBHOM UK T. XapbKOBa CPeam MyXKCKUX N0OUTENBCKUX KOMAHA.

Matepuan M MmeToabl: NpoBeAEeH aHa/M3 CTAaTUCTUYECKUX AAHHbIX, MOJYYEHHbIX B pPe3y/bTaTe NeaarorMyeckux HabnoaeHWn 3a
BbINO/NHEHWMEM CU/IOBbIX MOJAY B MPbIXKKE W HaUeneHHbIX nogad B 25 urpax (c obwum Konmvectsom nogady 2055) AaHHbIX
COpeBHOBaHW. Vicnosb3oBannch caeaytolme MeToAbl: aHa M3 HayYHOM METOAMYECKOWN IMTepaTypbl; Neaarornyeckoe HabaaeHue,
MeTO/lbl MaTEMATUYECKOM CTaTUCTUKM.

PesynbTaTtbl: paccumTaHbl: pacnpeneneHna CUA0BbIX NMOJaY B MPbIXKKE M HaleNeHHbIX Nodady B COOTBETCTBUMWM C ONpeseneHHOWn
yeTblpexbannbHOM LLKANOM OLEHOK; KONMYeCTBEHHbIe NoKa3aTenn 3dGpeKTMBHOCTM BbINONHEHMA 3TUX NoAaY, KOTopble 0606 LeHbl No
pe3ynbTaTaM aHaan3a COOTBETCTBYIOLIMX CTAaTUCTUYECKMX AaHHbIX. Pe3ynbTaTbl COOTBETCTBYIOWMX PACYETOB NOKa3anau, YTO UrPOKK
CTapanncb He NoAasaTth, B 4, 5 1 6 YCIOBHbIE 30HbI, MOCKO/IbKY TaM HAaXxo4ATCA UFPOKM COMEPHMKA, KOTopble B HO/bLIMHCTBE CyYaes
nocne npuema nogaqu TOYHO aApecoBasv MAY MapTHepy ANA OpraHM3auumn aTakm B oTBeT. CMIOBYIO MoAaqy B MPbIKKE TaKKe He
nofasanu B8 1, 2 1 3 30Hbl, @ HanbobLIee UX KOAMYECTBO HaNpaBAsaAM B 8 M 9 30Hbl. HanpasneHve HaleneHHbIX NoJay B OCHOBHOM
CoCpefloTOYEH B 8, a TaKKe 2 30HY UrpoBOM NOLLALKM. TaKKe NpoBeAeHa OLeHKa NokasaTtenein addekTMBHOCTH Nogay, KoTopble Bblan
HanpagaeHbl B Pa3/INYHbIE 30HbI UTPOBON MAOLWAAKM.

BbiBoAbl: 0600LLeHa MeToAMKA ANA NPOBEeAEHWA aHaAM3a CTAaTUCTUYECKMX JAHHbIX MO BbINOJHEHWIO PA3/IMUHbIX CNocoboB Nogayun B
COPEBHOBAHMAX MO MAANKHOMY BONENOONY M OLEHKM COOTBETCTBYIOLLMX KOAMYECTBEHHbIX MoKasaTenel 3dGeKTMBHOCTM KX
BbINOAHEHUA. Pe3ynbTaTbl MOTyT ObiTb MCMOAB30BaHbI B pelweHnn npobaembl NoBbileHWs 3PGEKTUBHOCTM BbINONHEHMA NOAAYMN B
npouecce TPEHUPOBOYHOM 1 COPEBHOBATEIbHOM EATENLHOCTHN BONEMDOONbHbBIX KOMaH/ NO NAANKHOMY BOAenboAy.

Knlouesble cioBa: 30Ha, pacnpegeneHne, noKkasaTte b, Pe3ybTaTUBHOCTb, OLEHKa.

64
© Melnyk A.Yu., Strelnykova Y.Y., 2019



Health, sport, rehabilitation
3p0poB’sa, cnopT, peabinitauia
3p0poBbe, CNopT, peabunurauua

14“ o \ —
T O\
} ’AJ" \*m

(AN
LA

2019
5(2)

i

- ——

Introduction

The development of beach volleyball in
Ukraine, as well as in the international arena, the
successful debut at the Atlanta Olympic Games and
participation in further Olympic forums, the
expansion of the network of international and
national competitions attracts the attention of
organizers, coaches, athletes and spectators [1, 2].

Success in the competitive activities of beach
volleyball teams is determined by various factors that
require close attention. The decisive factor for
winning games in both men's and women's teams is
submission. [3] This is one of the main techniques by
which the ball is introduced into the game without
affecting its teammates and opponents in order to win
a point immediately after its execution or to
complicate its reception in order to disrupt the
organization of the appropriate attack [2 , 4-6].

In this case, volleyball players, as a rule,
have to overcome difficulties that prevent them from
completing the pitch qualitatively. They are related
to external weather conditions, especially strong
wind, rain, bright sun, high air temperature, hot sand
[2,3,7].

Important in beach volleyball, as in classical
volleyball, is the ability of players to perform 2-3
types of innings powerfully and accurately and
effectively apply them depending on the playing
situation. Considering that the size of the playground
(16x8 m) in beach volleyball is almost the same as in
the classic (18x9 m), and there are only two players,
it is obvious that each player in the first case is much
more responsible for the success of the submission .
On the complexity of the submission depends largely
on the quality of receiving the ball by the opponent,
which, in turn, affects the efficiency of his transfer to
the attacker and, ultimately, creates the prerequisites
for winning a point. Given that in classical volleyball,
up to 5 players can take part in receiving the ball, it
is much more difficult for a team of two players (one
blocking and one defender) to organize a high quality
reception in the beach volleyball. This also applies to
game actions after successful receiving of the ball
from the pitch, which are related to the subsequent
transfer of his partner for the execution of the striker
in response, the result of which depends largely on
the role of the player receiving the transfer [3, 8, 9] .

Beach volleyball is most commonly used in
the form of serves such as: jumping (it can be power
or top straight), planning and candlelight. Currently,
two-thirds of innings are done in the jump. The
serves in the jump alternate with the goals (mostly in
the last meter of the playground). Increasingly,
scheduling serves are used in the jump [2, 3].
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It should be noted that in the current
scientific and methodological literature, the studies
that are related to the problem of increasing the
efficiency of performing different ways of giving in
beach volleyball, is not enough. When analyzing
statistics on the performance of the submission in the
competitive activity of teams widely used method of
scoring the level of its performance, based on a four-
point scale, which includes from 2 to 5 points [2, 10-
12]. This system, in our opinion, allows only very
superficial description of the quality of the filing. It
is clear that in the framework of this methodology it
is not possible to obtain detailed information on the
quantitative characteristics of the efficiency of filing
by individual players and teams, depending on
various factors. Therefore, from a practical point of
view, further study and improvement of different
methods of evaluating the quantitative indicators of
the effectiveness of different ways of submission in
competitive activities is important for the coaches of
the team and the professionals of beach volleyball.

The purpose of the work: to summarize the
methodology  for evaluating quantitative
performance indicators of submission in Kharkiv
beach volleyball competitions among men's amateur
teams.

Material and methods

The paper analyzes the statistics obtained
during pedagogical observations on the performance
of submissions in 25 games of Kharkiv beach
volleyball league among men's amateur teams [3].
The following methods were used: analysis of
scientific and methodological literature; pedagogical
observations, methods of mathematical statistics.

Results

Techno-tactical improvement of
performance by volleyball players of different types
of innings, improvement of their efficiency and
quality is one of the main reserves for improving the
effectiveness of competitive activity in volleyball. At
the present stage of its development, there is an
urgent need for a more detailed analysis of the
efficiency of filing, which will allow coaches to use
the results obtained and promptly make adjustments
both in the training process and in the competitive
activities of teams [4].

The analysis of literary sources devoted to
various aspects of classical volleyball showed that
many authors [13-18] repeatedly made attempts to
create methods for evaluating the technical and
tactical actions of volleyball players in competitive
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activities. As for beach volleyball, like in the case of
classical volleyball, the ball scoring technique is
often used to assess the level of performance. This
technique allows to evaluate to a considerable extent
only the qualitative component of the performance of
the filing: excellent is rated at 5 points, good - 4,
satisfactory - 3, unsatisfactory - 2 [2, 12]. Such a
simplified system of assessments allows for a
significant risk of subjectivity in determining the
appropriate assessment, does not contain quantitative
characteristics of performance indicators such as the
proportion of successfully completed or lost innings,
the probability of winning a point depending on
various factors, etc. Therefore, it is clear that, from a
practical point of view, team coaches are very
interested in receiving objective information about
guantitative performance metrics that fully take into
account the ultimate consequences of performing it.

The study of the problem of determining the
efficiency of performing different ways of
submission in competitive activities is carried out in
this work on the basis of the method [4, 18-20],
which was successfully used to solve a similar
problem in classical volleyball. It is based on the
mathematical processing of relevant statistics related
to the submission. We suggest, by analogy with
classical volleyball, to keep a record of the code
record of their performance in pedagogical
observations during competitions. The technique [4]
was modified by us, taking into account the specifics
of beach volleyball action. In particular, a four-point
rating scale (1 to 4) is used to analyze relevant
statistics and evaluate feed performance. According
to the results obtained in [3, 4], a quantitative Ki
indicator is introduced for each estimate. These
metrics determine, in essence, the probability of
winning a point after the subsequent game activities
that accompany the submission. We have selected the
following numerical values for Ki using the results of
[3,4]: K1 =0, Ky =0.25, K, = 0.6, Ks = 1.0. For a
detailed definition of these indicators, see work [3,
4].

In this study, in accordance with the results
of [2] the quantitative indicator of the efficiency of
performing a particular method of serves (S), we will
determine the following formula:

S=> nK/N

where:
ni - the number of serves that match the index score
and the selected scale,

66

Ki - the above values of indexes (index and takes
integer values from 0 to 4),
N :Z_ni — the total number of completed

submissions of this type.

That is, the average efficiency S determines
the combined probability of winning points after
completing the innings, which are accompanied by a
certain end result of scoring [4].

Because modern beach volleyball usually
uses jumping power (more often men), planning and
top straight (running from the spot or from the jump),
so in our studies, we conditionally split them into two
groups: jump and targeted serves, which included the
scheduling and top feed [3, 4].

We conducted code records of the results of
passing the innings during pedagogical observations,
which were conducted in the 25 games of
competitive activity of the teams mentioned above.
The total number of innings in these games was 2055,
of which 39.9% were power innings in the jump and
60.1% were targeted innings [3]. That is, all the
innings that were made by all the players of the teams
during the meetings between themselves, which were
stipulated in the standings, were taken into account.
In the future, when evaluating performance
indicators, we will study only the relevant indicators,
which are summarized by the results of the analysis
of relevant statistics.

A detailed analysis of the statistics regarding
the performance of jumping power and targeted
serves has been performed. In Fig. In Fig. 1 shows
the results of calculations of distributions of fixed
filings, which are determined by the ratio of the
values of the number of completed filings of this type
ni to their total number N, in accordance with the
scale of estimates that we used in the performance of
this work [3].

Regarding the estimation of the quantitative
measure of the efficiency of the submission S, the
corresponding  calculations  using calculated
distributions of the number of completed
submissions of a certain type with respect to the scale
of estimates show that they reach quite high values
and are equal to 38.2% and 40.1% for power serves
in the jump and targeted serves, respectively.

In our view, from the practical point of view
of great interest for coaches and team players is the
calculated distribution of innings on the conditional
areas of the playground and the associated values of
the efficiency of the filing in these areas [3].
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Fig. 1. The distribution of power serves in the jump and targeted serves according to a defined four-point
rating scale:

Bl - servesinthe jump;
Il - targeted serves;
1 - filing out, grid, intersection of the front line;

2 - after receiving the ball, the ball is accurately addressed to the partner (organization of the corresponding

attack of the opponent);

3 - after receiving the opponent's submission failed to organize the attack;
4 - loss of a point to a competitor directly after a poor reception of a pass or hit of a ball in his court ("Ace")

In Fig. 2 shows the results of calculating the
performance of a jump in power and targeted innings,
depending on the number of the playground area, in

S.%
40

the direction in which, the corresponding innings,
these figures reached the highest values.

2 8 9

Zone number

Fig. 2. Performance Indicator of Jumping Power and Targeting Depending on the Playground Area Number:

serves in the jump;
targeted serves;

S - quantitative indicator of the efficiency of performing a particular method of serves

Discussion

The results of the study, which are related to
the calculations of the power distribution in the jump
and the targeted innings according to the determined
four-point scale of assessment, show (see Fig. 1) that
25.8% of the force innings in the jump and 14.1% of
the targeted innings were lost (out or out) relative to
the total total innings. The high number of innings
lost indicates that many players in the games
demonstrated an inability to choose the right way of
submission and did not take due account of external
environmental conditions [3]. It should be noted that
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only 10.5% of power passes in the jump and 5.5% of
targets were won immediately after their execution
due to the unsuccessful reception of the opponent's
submission or hit of the ball in his court (“aces").

A detailed analysis of the statistics obtained
regarding the distribution of completed innings,
depending on the number of the playground area to
which the players mainly directed them. As the result
of this analysis, players tried not to file in the fourth,
fifth and sixth zones, because there are opponents,
who in most cases accurately addressed the partner's
ball to organize the attack. The power supply in the
jump was not submitted in zones 1, 2 and 3, and the
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largest number was sent to zones 8 and 9 [3].
Moreover, the calculated values of the efficiency of
filing in these zones are 45% and 39.8%, respectively
(Fig. 2).

Regarding targeted innings, their focus was
mainly concentrated in zone 8 - 23.5% of innings, as
well as in zone 2 of the playground - 21.3% [3]. As
can be seen from Fig. 2, the performance index S
reached 41% and 46.3% for these zones,
respectively.

It should be noted that from the tactical point
of view 8 the zone is between two players near the
front line, which makes it possible to ensure a high
probability of winning a point due to the
inconsistency of the actions of the opponent's
players.

From a practical point of view, it is important
for team coaches to have an objective assessment of
the quantitative performance indicators of the various
modes of submission. In order to further determine
the capabilities of the proposed methodology and to
verify the validity of the analysis results, it is
necessary to carry out the processing of relevant
statistical material of a larger volume in order to
calculate the performance indicators in the
performance of different filing methods as individual
players and teams as a whole, depending on the party
number and conditional playground areas. Further
work is required to perform the appropriate
calculations.

Conclusions

1. A generalized methodology for analyzing
statistics on the performance of various methods of
submission in beach volleyball competitions and the
assessment of appropriate quantitative indicators of
their performance. It is based on the results of
pedagogical observations of the game, which are
combined by a single system of code-recording of the
submission of the application using the appropriate
four-point rating scale and mathematical processing
of the information obtained. When calculating these
characteristics, the jump statistics and targeted
innings were used to obtain the relevant statistics we
obtained from the analysis of 25 Kharkiv beach
league games among men's amateur teams.

2. The results of the calculations of the
performance of the filing performance show, in
particular, that: they reach quite high values and are
38.2% and 40.1% for power jump and targeted
serves, respectively; the highest values of these
indicators were observed in the direction of power
serves in the jump zone 8 - 45% and targeted serves
in zone 2 - 45,3%.

Conflict of interest

Authors state no conflict of interest.

References

1. Gorchanyuk YuA. Improvement of technical training
of sportsmen in beach volleyball on the basis of
biomechanical models of movements. Fizicheskoe
vospitanie studentov, 2008;2:11-17. (in Russian)

2. Kostyukov VV. Beach volleyball (training, technique,
tactics). Moscow: Soviet Sport; 2005. (in Russian)

3. Melnik AYu. The technique for the analysis of

statistical data concerning execution of different ways

of serves in beach volleyball competitions. Naukovo-
pedahohichni problemy fizychnoi kultury. Fizychna
kultura i sport. 2019;5(113)19:93-97. (in Ukrainian)

Hradusov VO, Lisianskyi VK, Melnyk AYu. The

research of efficiency and quality of serves execution

by volleyball players of high qualification in the
competitive activity. Pedahohika, psykholohiia ta
medyko-biolohichni problemy fizychnoho vykhovannia

i sportu, 2011;6:26-30. (in Ukrainian)

5. Tilp M, Wagner H, Muller E. Differences in 3D
kinematics between volleyball and beach volleyball
spike movements. Sports Biomechanics [serial on the
Internet]. 2008 [cited 2019 May 27];7(3):386-

397 Available from: https:// www.researchgate.net/.
doi.org/10.1080/14763140802233231

68

6. Beliaev AB, Bulykina LV. Volleyball: theory and
technique of training. Moscow: Physical Culture and
Sport; 2007. (in Russian)

7. Noél B, Hiittermann S, van der Kamp J, Memmert D.
Courting on the beach: how team position implicitly
influences decision-making in beach volleyball serves.
Journal of Cognitive Psychology [serial on the
Internet]. 2016 [cited 2019 June 5];28(7): 868-876
Available  from: https://www.researchgate.net/.
doi:10.1080/14763140802233231

8. Lin K. Applying game theory to volleyball strategy.
International Journal of Performance Analysis in Sport
[serial on the Internet]. 2014 [cited 2019 May
23];14(3):761-774  Available  from: https://
www.researchgate.net/.
doi.org/10.1080/24748668.2014.11868756

9. Medeiros Alexandre IA, Mesquita IM, Marcelino OR,

Palao JM. Effects of technique, age and player’s role

on serve and attack efficacy in high level beach

volleyball  players. International  Journal  of

Performance Analysis in Sport [serial on the

Internet]. 2014 [cited 2019 May 23];14(3):680-

691 Available from: https:// www.researchgate.net/.

doi.org/10.1080/24748668.2014.11868751

Giatsis G, Zahariadis P. Statistical Analysis of Men’s

FIVB Beach Volleyball Team Performance.

International Journal of Performance Analysis in

10.


http://www.ingentaconnect.com/content/routledg/sb
https://doi.org/10.1080/14763140802233231
https://www.tandfonline.com/author/No%C3%ABl%2C+Benjamin
https://www.tandfonline.com/author/H%C3%BCttermann%2C+Stefanie
https://www.tandfonline.com/author/van+der+Kamp%2C+John
https://www.tandfonline.com/author/Memmert%2C+Daniel
https://www.tandfonline.com/doi/full/10.1080/20445911.2016.1194847
https://www.tandfonline.com/doi/full/10.1080/20445911.2016.1194847
https://www.tandfonline.com/toc/pecp21/current
https://doi.org/10.1080/14763140802233231
http://www.ingentaconnect.com/content/uwic/ujpa
https://doi.org/10.1080/24748668.2019.1611291
https://doi.org/10.1080/24748668.2019.1611291
https://doi.org/10.1080/24748668.2019.1611291
https://www.tandfonline.com/author/Medeiros%2C+Alexandre+I+A
https://www.tandfonline.com/author/Mesquita%2C+M+Isabel
https://www.tandfonline.com/author/Marcelino%2C+O+Rui
https://www.tandfonline.com/author/Palao%2C+Jos%C3%A9+M
https://www.tandfonline.com/doi/abs/10.1080/24748668.2014.11868751
https://www.tandfonline.com/doi/abs/10.1080/24748668.2014.11868751
https://www.tandfonline.com/doi/abs/10.1080/24748668.2014.11868751
https://www.tandfonline.com/toc/rpan20/current
https://www.tandfonline.com/toc/rpan20/current
https://doi.org/10.1080/24748668.2014.11868751
https://doi.org/10.1080/24748668.2014.11868751
https://www.tandfonline.com/author/George%2C+Giatsis
https://www.tandfonline.com/author/Panagiotis%2C+Zahariadis
https://www.tandfonline.com/doi/abs/10.1080/24748668.2008.11868420
https://www.tandfonline.com/doi/abs/10.1080/24748668.2008.11868420
https://www.tandfonline.com/toc/rpan20/current

Health, sport, rehabilitation
3p0poB’sa, cnopT, peabinitauia
3p0poBbe, CNopT, peabunurauua

i%! v"\‘\\ 2
T OV
} mﬂ::‘/;}} e

2019
5(2)

i

- ——

Sport [serial on the Internet]. 2008 [cited 2019 May 2
01;8(1):31-43. Available from: https://
www.researchgate.net/.
doi.org/10.1080/24748668.2008.11868420
11. Giatsis G, Schrapf N, Koraimann T, Tilp M. Analysis
of the arm swing technique during the spike attack in
elite beach volleyball. International Journal of
Performance Analysis in Sport [serial on the Internet].
2019 [cited 2019 May 23];19(3):370-380 Available
from: https:// www.researchgate.net/.
doi.org/10.1080/24748668.2019.1611291
Michalopoulou M, Papadimitriou K, Lignos N,
Taxildaris K, Antoniou P. Computer analysis of the
technical and tactical effectiveness in Greek Beach
Volleyball. International Journal of Performance
Analysis in Sport [serial on the
Internet]. 2005 [cited 2019 May 27];5(1):41-
50 Available from:  https:// www.researchgate.net/.
doi.org/10.1080/24748668.2005.11868314
Babushkin GD. The effectiveness of the competitive
activity of an athlete and ways to improve it.
Sportivnyiy psiholog. 2011;1(32):63-66. (in Russian)
14. Doroshenko EYu, Melnichuk YuV. The analysis of
serve efficiency of a ball as an element of technical and
tactical activity of qualified volleyball players.
Pedahohika, psykholohiia ta medyko-biolohichni
problemy fizychnoho vykhovannia i sportu, 2007;6:96-
100. (in Russian)
15. Nosko MO, Panin Al, Garkusha SV. The management
of training and competitive process of volleyball

12.

13.

players by means of the system of pedagogical
observations. Pedahohika, psykholohiia ta medyko-
biolohichni problemy fizychnoho vykhovannia i sportu,
2000;13:12-14. (in Ukrainian)

16. Shvai O, Smoliuk V, Solianyk Yu. The comparative
analysis of serves at volleyball players of different
sports qualification. Fizychne vykhovannia, sport i
kultura  zdorov’ia u  suchasnomu  suspilstvi,
2009;3:112-116. (in Ukrainian)

17. Ermakov SS. Computer registration and processing of
results of the competitive activity. Theses of the report
of the interregional scientific and practical
conference, Kharkov 12-16 September 1990. P. 124,
(in Russian)

18.Melnik AYu. The research of serve efficiency in
volleyball on the basis of technology of Microsoft
Access databases. Slobozhanskyi naukovo-sportyvnyi
visnyk, 2013;3:185-189. (in Ukrainian)

19. Volkov EP, Llsyanskiy VK. Methodical grant. The
management of training and competitive process of
volleyball players of high qualification by means of the
system of pedagogical observations. Kharkiv: KSAPC;
2002. (in Ukrainian)

20. Melnik AYu. The analysis of efficiency of power jump
serves depending on the accuracy of its execution in
the competitive activity of volleyball players.
Slobozhanskyi naukovo-sportyvnyi visnyk,
2016;5(55):53-56. (in Ukrainian)

Information about the authors

Melnyk A.Y.

alina.melnik1987 @ukr.net
http://orcid.org/0000-0001-5612-0333

Kharkiv state academy of physical culture
Klochkivska Street 99, Kharkiv, 61058, Ukraine

Strelnykova Y.Y.

zenastrel@gmail.com
http://orcid.org/0000-0003-0010-6369

H.S. Skovoroda Kharkiv national pedagogical university
Alchevskykh Street 29, Kharkiv, 61002, Ukraine

Received: 04.05.2019

69

Indopmanis npo aBropis

Meabnuk A.1O.

alina.melnik1987 @ukr.net
http://orcid.org/0000-0001-5612-0333

XapkiBchKa JepikaBHa akajieMis (pi3HuHOT KyJIbTYpH:
ByJ1. KimoukiBebka 99, Xapkis, 61058, Ykpaina.

CrpeabnukoBa €.51.

zenastrel@gmail.com
http://orcid.org/0000-0003-0010-6369

XapKiBChKUI HAI[IOHANBEHUH TEIaroriYHAN YHIBEPCHUTET
imeHi I'.C. CkoBopoau

ByJ. AnmueBcbkux 29, Xapkis, 61002, Ykpaina

Ipunama e pedaxyuio: 04.05.2019


https://www.tandfonline.com/toc/rpan20/current
file:///E:/Скачка/8(1)
https://doi.org/10.1080/24748668.2008.11868420
https://doi.org/10.1080/24748668.2008.11868420
https://doi.org/10.1080/24748668.2008.11868420
https://www.tandfonline.com/author/Giatsis%2C+George
https://www.tandfonline.com/author/Schrapf%2C+Norbert
https://www.tandfonline.com/author/Koraimann%2C+Tobias
https://www.tandfonline.com/author/Tilp%2C+Marcus
https://www.tandfonline.com/doi/full/10.1080/24748668.2019.1611291
https://www.tandfonline.com/doi/full/10.1080/24748668.2019.1611291
https://www.tandfonline.com/doi/full/10.1080/24748668.2019.1611291
https://www.tandfonline.com/toc/rpan20/current
https://www.tandfonline.com/toc/rpan20/current
https://doi.org/10.1080/24748668.2019.1611291
https://doi.org/10.1080/24748668.2019.1611291
https://www.tandfonline.com/author/Michalopoulou%2C+M
https://www.tandfonline.com/author/Papadimitriou%2C+K
https://www.tandfonline.com/author/Lignos%2C+N
https://www.tandfonline.com/author/Taxildaris%2C+K
https://www.tandfonline.com/author/Antoniou%2C+P
https://www.tandfonline.com/toc/rpan20/current
https://www.tandfonline.com/toc/rpan20/current
https://doi.org/10.1080/24748668.2005.11868314
https://doi.org/10.1080/24748668.2005.11868314
mailto:alina.melnik1987@ukr.net
mailto:alina.melnik1987@ukr.net

