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Abstract

The purpose of the study is: 1) development and unification of a system of training loads monitoring by the nature
of the physiological impact on the basketball players’ body; 2) study of the strategy of preparing a highly qualified
basketball team for important international competitions, namely: to find out the nature of the distribution of means
of different physiological, as well as technical-tactical and game orientation at different stages of preparation; 3) test

basketball players before and after training.

Materials and methods. A team of highly qualified basketball players (masters of sports and masters of sports of
international class) in the number of 15 people participated in the research. The assessment of physical load by the
nature of the physiological impact on the body of basketball players during 18 microcycles using 4 — 1 system, that is,
4 working days and 1 day off, was carried out. Athletes were tested before and after training.

Results. The dynamics of the means of training by the nature of the physiological impact on the athletes’ body

have been established. The nature of the distribution of means at different stages of preparation has been

established. The test results before and after training are shown.

Conclusions. The research results showed that a certain accounting system based on assessments of the nature

of the tasks to be solved and the degree of compliance with the specifics of their game activities has developed in
basketball. At the same time, research have indicated the need for accounting and analyzing of the training loads by

the nature of physiological impact on the body of athletes.
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Introduction

In the theory and practice of basketball, the issues of
planning and managing the training process are resolved,
as a rule, based on the experience and intuition of coach-
es (Kondrashin & Koryahin, 1978; Koryahin, 2018; Anas-
tasiadis, 2006).

Effective management of the training of basketball play-
ers is possible only when solving the following tasks (Kon-
drashin & Koryahin, 1978; Koryahin, 1998): 1) creation of
a unified system of accounting and analysis of the train-
ing loads; 2) determination of the most effective means and
methods of training; 3) optimization of the construction of
the training process, i.e. finding ways of the most rational
distribution of means and methods of training at different
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stages of training; 4) development and unification of the sys-
tem of control over the level of training of basketball players.

The first step towards creating a unified system of ac-
counting and analysis of the training loads can be the clas-
sification of exercises used as training tools according to
certain characteristics (Altberg, 1971; Poplavsky, 2004;
Semashko, 1976).

The systems developed earlier were built on the basis of
assessments of the nature of the technical-tactical tasks being
solved and the system of their compliance with the specifics
of the game activity of basketball players (Raiola, Altavilla,
Tafuri, & Lipoma, 2016; Ben Abdelkrim, Castagna, El Fazaa,
& El Ati, 2010; Gonzalo-Skok, Sdnchez-Sabaté, Izquierdo-
Lupén, & Sdez de Villarreal, 2019). Another approach to
systematization is based on accounting of the physiological
impact of loads on the body of athletes (Hoare, 2000; Mont-
gomery, Pyne, & Minahan, 2010; Ciuti, Marcello, Macis,
Onnis, Solinas, & Lai, 2009).
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When establishing the gradations of training loads in
basketball, two fundamental approaches can be used (Kon-
drashin & Koryahin, 1978):

1. Systematization of exercises, taking into account the
characteristics of physical loads.

2. Gradation of loads on the base of accounting of physi-
ological changes in the body of athletes that occur when
performing exercises.

However, in basketball, such a determination of the pa-
rameters of physical exertion is not always possible and a
greater priority should be given to the accounting of the
physiological reactions of the body that occur during physi-
cal loads. Based on the established ratios between the indi-
cators of physical load and physical shifts in the body, all
exercises used in the training of highly qualified basketball
players were divided into 4 types of training loads:

1. Aerobic exercises.

2. Exercises of mixed aerobic-anaerobic orientation.

3. Exercises of anaerobic-alactate orientation.

4. Exercises of anaerobic glycolytic orientation.

It should be noted that the determination of the im-
mediate training effect of special exercises and their system-
atization by the nature of the physiological impact do not
yet determine how rationally it will be built as a whole. The
main question in this problem is: which and in what volume
the exercises should be used? Therefore, it is important to
find out what is the strategy of training in basketball, what
means are given more attention, what are the dynamics of
these means at different stages of training? Clarifying these
issues allows us to summarize previous experience and sub-
sequently make adjustments to the training process.

Materials and methods

Participants and research organization

A team of highly qualified basketball players (masters
of sports and masters of sports of international class) in
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the amount of 15 people took part in the research during
the period of preparation for important international
competitions. During the training period, a 4-1 microcycle
was used, that is, 4 working days and 1 day off. A total of
18 microcycles were performed. During the training period,
basketball players were tested in order to determine the level
of their physical and technical preparedness before and after
training. The following tests were used: 6 m and 20 m run,
jumping height, shots from the spot (the number of hits out
of 40 shots and the time of operation were determined),
free throws out of 30 (number of hits), running across the
court from one front line to another 3 times for 40 seconds
after 1 minute of rest (number of meters covered), Cooper
test (Koryahin, 1998; Koryahin, Hrebinka, Prystynskyi,
& Prystynska, 2022).

Statistical analysis

To maintain a laboratory journal, to perform operations
on sorting the results obtained and their storage, and to cal-
culate statistical data, the MS Excel program was used. The
choice of mathematical statistics methods was an adequate
to the goals and objectives of our study and included the
use of the following methods: the arithmetic mean of the
primary data, the error of the average value, the standard
deviation and the reliability of the difference between the
data obtained.

Results

The results on the distribution of means of different
physiological orientation are presented in Fig. 1

As can be seen from Fig. 1, the volume of means of aero-
bic impact gradually increased from stage to stage, but de-
creased noticeably during the period of the team’s participa-
tion in international tournaments (8-9, 13-16 microcycles,
see Fig. 2). At the same time, the volume of aerobic-anaero-
bic exercises increased significantly. With the main interna-
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Fig. 1. Dynamics of the volume of training means of different physiological orientation, which were used
during the preparation of a highly qualified basketball team for important international competitions:
Ordinate axis — the volume of training load, min; Abscissa axis — microcycles, number; a — volume of training load,
mainly aerobic orientation; b - aerobic-anaerobic orientation; ¢ — anaerobic alactate and anabolic orientation; d -

anaerobic glycolytic orientation.
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tional competitions approaching, the volume of aerobic and
mixed aerobic-anaerobic means decreased. At this stage, the
volume of speed-power means (alactate anaerobic impact)
increased and for the first time during the entire training pe-
riod, exercises aimed at developing the speed endurance of
basketball players (anaerobic-glycolytic effects) were used.

The results of the distribution of means of technical,
tactical, technical- tactical and game training are presented
in Fig. 2.
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Fig. 2. Dynamics of distribution of means of technical,
technical-tactical, tactical and game training at different
stages of preparation of basketball players for important
international competitions:

Ordinate axis — amount of time, min.

Abscissa axis — microcycles, number.

Columns in Fig. 1, 2, 3 - participation in international
tournaments.

As can be seen from Fig. 2, there is a certain pattern
in the distribution of means aimed at improving technical,
tactical and game training. The volume of technical training
gradually decreases as official responsible international com-
petitions approach, the volume of tactical and game training
increases.

The results of testing basketball players before and after
the preparation for important international competitions are
shown in Table 1.

As can be seen from the table, basketball players in-
creased their performance in all tests, with the exception
of jumping height. It should be noted that in such tests as
the time of work in throws from spots, running 3x40 sec-
onds, the differences are not reliable (p < 0.95), but, in any
case, there is no decrease in indicators. There are practi-
cally no differences in the average values of jumping height
indicators (Ist examination — 48.8 cm, 2nd examination —
49.0 cm). Therefore, coaches should not ignore the thesis
that qualified basketball players can develop jumping ability
without using exercises with weights. This, of course, does
not mean that you do not need to use jumping exercises in
training. In addition, jumping exercises develop “explosive”
strength, coordination of movements, specific skills (for ex-
ample, during a jump shot, fighting for the rebound of the

Table 1. Results of control tests of basketball players before
and after the preparation for important international
competitions (n = 15)

Examination Difference
Indicators 4
1st 2nd reliability
. 1.61+£0.67 1.36+0.067
Running at 6 m, sec. 0.107 0.107 >0.99
. 3.55+0,079  3.06+0.168
Running at 20 m, sec. 0.125 0.267 >0.99
. . 48.8+4.25 49.0+4.44
Jumping height, cm 6.75 205 <0.95
number 20.5+2.7 24.0+2.12 50.95
Throws of hits 4.29 3.37 ’
out of 40 time of 4.21+0.1 4.04+0.173 <0.95
work, sec. 0.159 0.276 ’
Free throws out of 30, 20.1+2,51 23.5+1.73 >0.95
number of hits 3.99 2.76
. 563+16.6 572+17.0
Running 3x40 sec., m 26.4 270 <0.95
Coover Test. m 2939+87 3057+96 >0.95
P : 138 153

ball, “scoring” the ball into the basket from top to bottom,
etc.), helps to maintain the level of jumping ability. However,
strength training cannot be ignored. As shown by a study by
Jim Hanley, 1973, qualified athletes have fewer opportunities
to increase results in jumping ability. The most effective for
the strength developing, strength increasing and jumping
ability in qualified athletes are exercises with large and maxi-
mum weights, which includes jumping on a bench, lifting a
barbell, half-squats and deep squats. Our experiment with
qualified basketball players confirms this. Physical train-
ing, which was allotted 31.9% of the time, included crosses,
fartlek, gymnastic exercises, acceleration, jumping with one
or both legs pushing up and moving forward, stairs, over
barriers, etc. Exercises with weights were not used, which
affected the results in the jumping test.

Studies have shown that it is necessary to carry out the
gradation of loads based not only on traditional assessments
of the nature of the technical-tactical tasks being solved, but
also on the basis of accounting of the physiological impact
of loads on the body of athletes. A significant contribution
here can be the establishment of an urgent training effect of
special exercises of basketball players and, on this basis, the
creation of a unified system of accounting of the training
loads, their systematization by the nature of the physiologi-
cal changes that they cause in the body of basketball players.

Discussion

The question of the importance of planning and manag-
ing the training process was considered by many scientists
and coaches at different stages of basketball development
(Semashko, 1976; Yukhno, & Preobrazhensky, 1967; Sha-
blinsky, 1989; Koryahin, 2018).

The results of our research coincide with a number of
scientific studies (Ben Abdelkrim, Castagna, El Fazaa, & El
Ati, 2010; Poplavskyi, 2004; Ferreira, Volossovitch, & Sam-
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paio, 2014) on the need to develop a system for planning and
managing the training load, creating a unified system for
accounting and analysis of training load.

The results of our studies showed a certain accounting
system has developed in basketball based on assessments
of the nature of the tasks to be solved and the degree of
compliance with the specifics of their game activities (Su-
shko & Mustafa, 2015; Mitova & Ivchenko, 2014). At the
same time, studies have indicated the need of accounting
and analysis of training loads by the nature of the physiologi-
cal impact on athletes’ bodies (Koryahin, Blavt, Doroshenko,
Prystynskyi & Stadnyk, 2020; Anastasiadis, 2006).

Based on the study results, it can be stated that in order to
effectively manage the training process, a certain accounting
system is needed. Suchlike at this stage of scientific research
is the gradation of special exercises of basketball players ac-
cording to 4 groups, namely: exercises of aerobic, mixed aer-
obic-anaerobic, anaerobic alactate and anaerobic glycolytic
orientation (Koryahin, Hrebinka, Prystynskyi, & Prystynska,
2022; Koryahin, Blavt, Prystynskyi, & Stadnyk, 2021).

The proposed system of accounting for training loads
in basketball opens up new opportunities for improving the
management system of training processes. Further research
should be aimed at finding the nature of the interaction of
urgent training effects of special exercises of basketball play-
ers and on this basis improve the system of accounting for
loads by the nature of the physiological impact of the exer-
cises used in the training of basketball players.

Conclusions

1. Studies have shown that effective management of the
training process of highly qualified basketball players is pos-
sible not only on the basis of assessing the nature of the tech-
nical and tactical tasks to be solved and the degree of their
compliance with the game activity of basketball players, but
also, which is very important, by accounting the physiologi-
cal impact of loads on the body of athletes.

2. The proposed gradation of the loads of highly quali-
fied basketball players based on the accounting of physi-
ological changes caused by the performance of exercises,
allows effectively manage the training process.

3. Studies have shown that the dynamics of the volume
of training means of different physiological orientation dur-
ing the preparation of a highly qualified team for important
international competitions is uneven, which affects the re-
sults of control examinations in special tests (see Table 1).
Therefore, the distribution of training means at different
stages of training should take into account not only techni-
cal, technical-tactical, tactical and game training, but also
without fail, taking into account the nature of the physiologi-
cal impact of exercises on the body of athletes.
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OL|IHKA TPEHYBAIbHUX HABAHTAXEHb
BACKETBOICTIB BUCOKOT KBAJTI®IKALLII

Biktop Kopsrin'APcPE

'HanionanbHuii yHiBepcuteT «/IbBiBCbKa IMosTiTexHiKa»

Pedepar. Crarrs: 5 c., 1 Tabn., 2 puc., 22 pxepena.

Mera gocmimxeHHa: 1. Po3po6ka i yHidikaris cucreMu KOHTPOIO 33 TPEHYBa/IbHUMM HAaBaHTRKEHHAMM 32 XapaKTepoM
¢isionoriuHoro BIMBY Ha opraHism 6Gacker6omicris. 2. locmifutu cTpareriio miaroToBkn 6ackeT60/IbHOI KOMaHAM BICOKOI
kBati¢ikalii o BiANOBifa/TbHUX MDKHAPOHMX 3MaraHb, a caMe: 3 ACYBaTU XapaKTep PO3IOAiNy 3acobiB pisHoI isionoriyHoi,
a TAaKOXX TEXHIKO-TAaKTUYHOI i irpoBOi CIPAMOBAHOCTI Ha Pi3HMX €Talax MiIfOTOBKIN.

Marepiamu i MmeTogu. B focmimpxennsx Opana yuyactb KoMaHAa 6ackeT6omcTiB Bucokoi kBamigikauii (MaiicTpu cropry
i MajicTpu CIIOPTY MIXXHAPOJHOTO KJIacy) y KibkocTi 15 0ci6 y mepiof miAroToBKY 0 BifIIOBifa/IbHIX MIXXHAPOJHNX 3MaraHb.
Y nepioy HiAroTOBKY BMKOPMCTOBYBABCA MiKPOLMKII 4-1, To6TO 4 pobounx nHi i 1 BuxifHMit. Ycporo 6ymo mposeneHo 18 Mikpo-
LMKJTIB. Y Iepiof MifrOTOBKM IPOBOAMIOCS TECTYBaHH: 6acKeTOOMCTIB 3 METOI0 BU3HAYEHHsI piBHA IX (isuyHoi i TexHiYHOI Mif-
TOTOBJIEHOCT] [I0 OYATKY i Mic/IsA 3aKiHYeHH: MiArOTOBKM. BukKopucroByBamich Taki Tecty: 6ir Ha 6 M i 20 M; B1coTa BUCTPUOY-
BaHHS; KUJIKM 3 TOYOK (BM3HAYaIaCh KiNbKiCTh IOMaganb 3 40 K1akiB i vac po6oTn); mrpadHi kupkn 3 30 (KiIpKicTb MOMaiaHb);
6ir Mali[aHYMKOM Bifl OFHOI MMIIBOBOI JIiHil Ko iHIIOI 3 pasu 1o 40 ceKyHp 4epes 1 XBUWINHY BifllIOYMHKY (KiZIbKIiCTD ITOJOMAHUX
MmetpiB); TecT Kynepa (Koryahin, 1998; Koryahin, Hrebinka, Prystynskyi, & Prystynska, 2022).

PesynbraTu. [IpoBeneni fOCTiKeHH TOKasam, 1[0 eeKTUBHE KepyBaHHs TPEHYBaIbHIM IIpoLiecoM 6ackeTOOMICTIB BUCO-
Koi kBayi¢ikalii MOX/IMBe He TIIBKU Ha OCHOBI OLIIHOK XapaKTepy BUPILIyBaHNX TeXHIKO-TAKTUYHUX i irpoByX 3ajad, aje it mpu
0071iKy XapakTepy (isio/IorivHOro BIIMBY HaBaHTa>KeHb Ha OPraHi3M CIIOPTCMeHiB. Pedyibratyl TecTyBaHHs 6acKeTOOICTIB 1O
MOYaTKy MPOBEIEHH I MiC/IsA 3aKiHYeHHs [OKas3aIy, 110 B L[I/IOMY CUCTeMa MiATOTOBKY IO3UTUBHO BifoOpasmiach Ha pesy/bra-
Tax y BCIX TecTax, OKpiM BucoTy BUCTpuOyBaHHs (mepiie oOcTexxeHHs 48,8+4.25 cm, apyre obcTexxeHHs — 49,0+4.44 cm, P<0.95),
4acy po6OoTI y KUIKOBOMY TecTi (mepie obcTexxeHHs — 4,21+0.1 cek., apyre obcrexxeHus — 4,04+0.173 cek., P<0.95), y Tecri 3 biry
3x40 cex. (mepiue ob6cTexxeHHs — 563+16.6 cek., apyre ob6cTexxenHs — 572,04+17.0 cek., P<0.95). Le cBifuuTp npo HeoOXifHICTD
6i71b11 e(peKTUBHOTO, HAYKOBO OOIPYHTOBAHOTO POSIIOfI/TY 3ac00iB Ha Pi3HMX eTalax IMiArOTOBKIL.

BucHoBku. [locmipKeHHsI TOKasam, mo eeKTUBHe KepyBaHHs TPEHYBa/IbHIUM IIPOLiecoM 6acKeTOOICTiB BICOKOT KBaTii-
Kallii MOXX/IMB€E HE Ti/IbKJM Ha OCHOBI OLIIHOK XapaKTepy BUPIIIyBaHUX TEXHIYHMX, TAKTUYIHMX 3a/ja4 JI CTYIEHA iX BillIOBiIHOCTI
irpoBiit akTMBHOCTI 6ackeTOOIICTIB, aje 11, 10 € JOCUTD BXIUBMM, 00Ky (i3ionorivHOro BIUIMBY HaBaHTa)KeHb HA OpraHisM
CIIOPTCMEHIB. 3alIpOIIOHOBAHA I'pajjallisi HaBaHTaXKeHb OackeTbomicTiB Brcokoi kBami¢ikanii Ha 0cHOBI 067Ky disiomoriyanx
3MiH, 1110 BUK/IMKaHi BUKOHAHHAM BIIPaB, JO3BOJIAE e(peKTUBHO KepyBaTU TPEeHYBaJIbHMUM IIpoliecoM. [InHaMika 06’eMiB Tpe-
HYBa/IbHMX 3ac00iB pisHOI (i3M4HOI CIIPAMOBAHOCTI y IIepiof MiATOTOBKYM BUCOKOKBaIi(ikOBaHOI KOMaHAM [0 BifIOBiZa/IbHIX
MDKHApOIHNUX 3MaraHb, HOCUTb HEPIBHOMIPHUIT XapaKTep, IO BiTOOPaXKa€TbCs HA pe3y/lIbTaTaX KOHTPOIBbHUX BUNPOOYBaHb y
crienianbHMX TecTax. ToMy pO3IOAiT 3acO0iB TpeHyBaHHS Ha PI3HNX eTallax MiATOTOBKY IOBMHEH 3[1/ICHIOBATICS i3 BpaxyBaH-
HSM He TiIbKY TeXHIYHOI, TeXHIKO-TaKTUYHOI i irpoBOI HiATOTOBKY, ajle i y 060B’I3KOBOMY IOPSAMKY 3 YPaXyBaHHAM XapaKTepy
¢isionorivHoOro BIIMBY BIIPaB Ha OPraHi3M CHOPTCMEHIB.

KirouoBi croBa: 6ackeT60s1, TpeHyBa/IbHI HABAaHTAXKEHH:, 6ackeTOO/IiCTI BICOKOI KBaTi¢iKaii.
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