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Abstract

Objective: to determine the impact of special precision-target exercises on the level and structure of psycho-physiological indicators,
physical and technical readiness of archers at the initial stage of preparation. Material and methods. The study involved 22 beginner
athletes, boys and girls aged 18-20 years. The subjects were divided into two groups (control and experimental) of 11 people each.
Results. It was shown that shooters of the experimental group reliably improved the indicators of archery due to the development of
precision-targeted skills. Revealed a significant improvement in the results of physical and technical readiness of the athletes of the
experimental group “tension of the titivka on the left hand”, p <0.01; “Tension titivky on the right hand”, p<0.01; “The sum of hits from
600 points”, p<0.001; "Flexion-extension of the arms in a prone position", p <0.01; Squats, p<0.05. The control group is also
characterized by a significant improvement in the results of testing in terms of technical and physical fitness, but with a lower level of
significance: “tension on the left arm,” p <0.05; “Tension titivky on the right hand”, p <0.05; “The sum of hits from 600 points”, p <0.01;
"Flexing-extension of the arms in a prone position", p <0.05. The presence of significant differences between the control and
experimental groups in terms of technical readiness was revealed (“tightening the titity on the right hand”, p <0.05 and “sum of hits
from 600 points”, p <0.05). It was shown that after the experiment, the number of reliable relationships between indicators of psycho-
physiological functions and indicators of technical and physical fitness in the experimental group increased from 5 to 10. In the control
group, the number of reliable relationships between these indicators remained at the experimental level (5 relationships "relationships).
Conclusions. The application of the experimental methodology for the development of precision-target movements has a positive effect
on the level of technical and physical training. athletes, as well as on the structure of the complex preparedness of athletes.
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AHoTaLiA

ApTiox B.B, KosiHa ./, Kosanb B.O., CadpoHos O.B., domiH C.B., Hosikos t0.A. Bnaus 3acTocyBaHHA cneLjasbHKUX 3acobiB pO3BUTKY
piBHOBArM Ta TOYHICHO-LLIbOBUX PYXiB Ha PiBEHb Ta CTPYKTYPY NCMXOQIi3ioN0riyHMX NOKA3HUKIB, $i3NYHOT Ta TEXHIYHOT NiAroTOBIEHOCTI
JIYHHUKIB.

MeTa: BU3HaYeHHA BNAMBY Crelia/lbHUX TOYHOCTHO-LIbOBMUX BMPAB Ha PiBEHb Ta CTPYKTYPY NCUX0di3ioNoriuHMX NOKasHMKIB, disnyHol
Ta TEXHIYHOI NiArOTOBNEHOCTI IYYHMKIB HAa NOYATKOBOMY eTani MiaroToBkW. Matepian i meToamn. Y AOCNIAXKEHHI NPUIAHANO yYacTb 22
CMOPTCMEHIB-NOYaTKIBLB tOHAKiB Ta AisyaT y Biui 18-20 pokis. BunpobysaHi 6yam posgineHi Ha ABi rpynu (KOHTPONbHY i
eKkcnepmmeHTanbHy) no 11 oci6 B KOXHiK. Pe3ynbtati. [MOKasaHo, WO Yy BMNPODYBAHMX EeKCMepMMEeHTanbHOI rpynu A0CTOBIPHO
NONINWMUANCE MOKA3HUKM TeXHIKM CTPiNbbu 3 JyKa 3a paxyHOK PO3BMTKY TOYHICHO-LNBOBMX HaBWYOK. BuABNeHO A0CTOBipHE
NoAINWeHHA pe3y/bTaTiB $i3MYHOI Ta TEXHIYHOI MiArOTOBNEHOCTI CMOPTCMEHIB EKCMIEPMMUEHTAIbHOI FPYMW: KHATAT TITIBKK Ha JliBY PYKY»,
p<0,01; «HaTAr TITIBKM Ha npasy pyky», p<0,01; «cyma snydeHb 3 600 o4ok», p<0,001; «3rMHaHHA-PO3rMHAHHA PYK B YNOPI fiexadi»,
p<0,01; «npuciganHa», p<0,05. Jna KOHTPONABLHOI FPYNU TAKOXK XapaKTepHO LOCTOBIPHE NONINWEHHA Pe3ybTaTiB TECTYBAHHA 33 piBHEM
TexHiYHOI Ta $i3MYHOI NIArOTOBAEHOCTI, ane NPU MEeHLWOMY PiBHI 3HAYYLLLOCTI: «HATAT TiTiBKM Ha NiBy pyKy», p<0,05; «HaTAr TiTIBKM Ha
npasy pyky», p<0,05; «cyma BayyeHb 3 600 ovok», p<0,01; «3rMHaHHA-PO3MMHAHHA PYK B ynopi nexadi», p<0,05. BuaBneHo HaABHICTb
OOCTOBIPHUX PO3XOAXKEHb MiXK KOHTPO/JbHOIO Ta eKCMepuUMEHTANbHOK rpynamu 3a MOKa3HMKamMM TEexXHI4YHOI NiAroToBAEeHOCTI
(«HaTﬂr\/BaHHﬂ TITIBKM Ha npasy PYKY», p<0,05 Ta «cyma BayyeHb 3 600 o4ok», p<0,05). MokaszaHo, Lo nicas NPOBEAEHHA EKCNEPUMEHTY
KiNIbKICTb JOCTOBIPHWX B3aEMO3B’A3KIB MiK MOKa3HMKamu I'ICMXOCI)I?:IO/‘IOI’IHHI/IX YHKUIM Ta MOKasHUKamu TeXHIYHOI Ta disnuHoi
NiAroTOBNEHOCTI B €KCNepUMEHTaNbHIA rpyni NiasuiLMAack 3 5 10 10. B KOHTPO/LHIN rpyni KibKiCTb AOCTOBIPHMX B3aEMO3B A3KIB MiX
O3aHUMUM MOKa3HMKaMKM TaK | 3a/umMnack Ha JA0EKCNepuMMEHTAbHOMY PiBHI (5 B3aeMo3B’A3KiB). BUCHOBKW. 3acTocyBaHHS
eKCNepnUMeHTaNbHOI METOAMKM PO3BUTKY TOYHICHO-Li/IbOBMX PYXiB MO3UTUBHO BMAMHYNO Ha PiBeHb TexHiYHOI Ta ¢i3nYHOI
NiAroTOBAEHOCTI CNOPTCMEHIB, @ TaKOX Ha CTPYKTYPY KOMMNAEKCHOI NiZArOTOBNAEHOCTI CNOPTCMEHIB.

KntoyoBi cnosa: cTpinbba 3 /1yKa; TOYHICTHO-Li/1bOBI BNpasu; CTpinbba; ¢i3mnyHa niaroToBKa; cuna.

AHHOTaUMA

Aptiox B.B., KosuHa ¥.J1., KoBanb B.O. BanaHue npuMeHeHWA crnieupallbHbiX CPeACTB pasBUTUA PaBHOBECWA M TOYHOCTHO-LENEBbIX
QBVKEHWIA HA YPOBEHb M CTPYKTYPY NCUXOPU3UONOTMYECKUX MOKasaTenel, GU3NIECKON U TEXHUYECKOH NOATOTOB/I@HHOCTM JYYHUKOB.
Lienb: onpeaeneHve BAMAHMA CNEUMANbHbBIX TOYHOCTHbIX-LENEBbIX YNPaXKHEHWA Ha YPOBEHb U CTPYKTYPY MCUXODU3MONOrMYECKMX
nokasateneun, Gu3n4eckon 1 TeXHUHECKOM NOArOTOBNEHHOCTU IYYHUKOB HA HayasbHOM 3Tane NoAroToBKW. MaTepuan u metoabl. B
nccneaoBaHMM NMPUHANO yyYacTve 22 HauMHaoLWMX CMOPTCMEHOB tOHOLWEN U AesylweK B Bo3pacte 18-20 neT. McnbiTyemble Obian
pasaeneHbl Ha ABe rpynnbl (KOHTPObHYIO U 3KCNEepUMEHTaNbHY0) No 11 YenoBek B KaxaoM. Pe3ynbTaTbl. [lOKa3aHo, Wo Yy UCMbITYEMbIX
3KCMepUMEHTaNIbHOW rPYNMbl 4OCTOBEPHO YAYHLWMANCH MOKA3aTeNM TEXHUKM CTPeNbObl U3 yKa 3a CHET Pa3BUTUA TOYHOCTHbIe-LLeNeBbIX
HaBbIKOB. BblABNEHO [OOCTOBEPHOE YyAydylleHWe pe3ynbTaToB GU3MYECKOM M TeXHUYECKOW MNOATOTOBJAEHHOCTM CMOPTCMEHOB
eKCrnepMUEHTAIbHOM TPYNMbl KHATAXKEHME TUTUBKbI Ha 1eByto PYKy», p <0,01; «HaTaxkeHme TUTUBKbBI Ha NpaByto pyKy», p <0,01; «Cymma
nonagaHui n3 600 oykos», p <0,001; «CrnbaHune-pasrnbaHne pyk B ynope nexa», p <0,01; «Mpuceganua», p <0,05. s KOHTPOSbHOM
TPYNMbl TaKXKe XapakTepHO [AOCTOBEPHOE yAydleHWe pe3ynsTaToB TecTUPOBAaHMA MO YPOBHKO TeXHWYECKOU W U3MYECKOn
NOArOTOB/IEHHOCTU, HO NP MEHbLUEM YPOBHE 3HAUMMOCTH: KHATAXKEHWE TUTUBKbI HA N1EBYIO PYKY», p <0,05; «HaTAmeHne TUTHBKbI Ha
npasyto pyky», p <0,05; «Cymma I'IOI'Ia,EI,aHI/ll/I 13 600 oukoB», p <0,01; «CrnbaHue- pa3rm6aHme pyK B ynope nexa», p <0,05. BoiagneHo
HannuMe [OCTOBEPHbIX PasINUMI  MEXAy KOHTPO/NbHOM U 3KCMNEPUMEHTANbHOM rpynnamMm Mo MOKasaTensam TeXHUYeCcKoM
NOATrOTOBAEHHOCTM ( «HATATMBAHUA TUTUBKbI HA NpaByto PyKy», p <0,05 1 «cymma nonagaHuii u3 600 oukos», p <0,05). MokasaHo, 4To
nocne nNpoBeAeHUA 3KCNepuMeHTa KONMYECTBO AOCTOBEPHbBIX B3aMMOCBA3EN MeX 4y NOoKasaTeNAMM NCUXODUINONOTUHECKUX GYHKLM
1 NOKa3aTeNAMM TEXHUYECKOM 1 G13MYeCcKon NOArOTOBAEHHOCTU B IKCNEPMMEHTasIbHOM rpynne nosbicMaack ¢ 5 40 10. B KOHTPoNbHOWM
rpynne KoaM4ecTBO AOCTOBEPHbIX B3aMMOCBA3EN MEXK Y AaHHbIMW NMOKa3aTeNAMM TaK U OCTaNacb Ha AOEKCNepUMEHTaIbHOMY YPOBHE
(5 B3aumocesazeit). Boieoabl. MprMeHeHWe 3KCNEPUMEHTANIbHOW METOAMKM PA3BUTUSA TOYHOCTHbIE-LIENIEBbIX ABUMKEHWI MOOKUTENBHO
NMOBAMANO Ha YPOBEHb TEXHMYECKOW M GM3MYEeCcKoW NOArOTOBNEHHOCTM CMOPTCMEHOB, @ TaKXKe Ha CTPYKTYpPYy KOMMIEKCHOWM
NOAroTOBAEHHOCTM CMOPTCMEHOB.

Kniouesble cnoea: ctpenbba 13 Nyka; TOYHOCTHBIX-LeNeBble ynpaxkHeHus; cTpenbba; dusnyeckan NoAroToBKa; cuaa.

© Artiuh V.V, Kozina Zh.L.1, Koval V.O., Safronov D.V., 7
Fomin S.V., Novikov Yu.O., 2018
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Introduction

Archery (archery) - art and sports, which
consists in the ability to shoot arrows (Camus, 2017,
Clark, 2016). The arts of archery arose in the late
Paleolithic or early Mesolithic era (Arnade, 2018;
Ditcham, 2017; Pontzer, et al., 2017; Sensfelder,
2017; Silverman, 2016). The oldest finds related to
archery are dated from the eighth to ninth century
BC. Historically, archery was used for hunting and
fighting (Gunn, 2018; Haemers, 2017; Jaser, 2017;
Nicholas, 2017; Stabel, 2017; Toichkin, 2016). The
bow was used for this purpose almost everywhere
(Ranglack, et al., 2017). The only region where
archery was not known until the 19th century is
Australia and Oceania. In large combat, the bow was
last used at the beginning of the 19th century
(Arnade, 2018; Baguet, 2017; Ellis, 2016). Archery
is an Olympic sport. Archery is included in the
program of the Summer Olympics since 1900.

Archery is actively developing at the
momentary stage (Park, 2016; Park et al., 2016;
Tarigan, et al., 2018). Together with the development
of archery as a sport, a technique for teaching archery
techniques is developed (Choi, and Ok, 2016). For
this purpose, in today's world sports science, studies
are conducted to determine the biomechanical and
physiological parameters of firing (Ariffin et al.,
2018; Reddy et al., 2016; Simsek, 2018; Spratford
and Campbell, 2017; Suppiah, 2017; Taha , et al.,
2017), simulation of shooting techniques (Richards,
2018), factors of fatigue in archery (Lankford, and
Higginson, 2016), the time parameters of a shot are
investigated for revealing of factors damaging the
achievement of high sports result (Callaway, et al.,
2017), the cognitive mechanisms of archery
(Gonzalez, et al., 2017), the possibilities of athletes
of dosamona the lift of technical actions and the
training process (Tanet.al., 2016), as well as the
possibilities of using an archery as a means of stress
(Aysan, 2016).

Thus, modern scientific research reveals the
importance of forming the right technique in archery.
But the question remains unclear about the
development of special techniques for the
development of precise movements of athletes-
archers. The training mainly applies directly to
archery without special exercises for the
development of target accuracy. It should be noted
that in other precise-target species there are
methodological developments for the development
of accuracy.

The purpose of the study: the determination
of the effect of special precision-target exercises on
the level and structure of psychophysiological
indicators, physical and technical preparedness of
archers at the initial stage of training.
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Material and methods

Participants

The study was attended by 22 sportsmen-
novice boys and girls aged 18-20 years. The survey
group was represented by the NGO "Poltava
Regional Archery Federation". All students agreed to
participate in the experiment.

Organization of research

The research was conducted in accordance
with the implementation of the plan of the NGO
"Poltava Regional Archery Federation" for the
training of athletes archers with the use of exercises
with precision-specific sports.

The subjects were divided into two groups
(control and experimental) for 11 people in each.
Distribution was made by accident. In the beginning
and at the end of the experiment, athletes were tested.
Before the beginning of the experiment, the groups
did not  differ significantly in  their
psychophysiological indices (according to Horbova
and Schulte tests), according to the indicators of
physical fitness (Push-up and squatting) and on
indicators of technical readiness (time of tensile of
the right and left hand, accuracy hits in the target)
(Table 1).

The technique with the use of special
precision-purpose exercises was used in the
experimental group. The experimental group was
engaged in a standard program, but the time for
common practice was shortened, and additional
exercises were included in the training, such as firing
from the balance of the boarding gun with an
additional optical gun. Balance board is a tool that
allows you to develop a sense of balance, improve
your body's appearance, it has as a simple swing for
two only has a smaller size (basically this simulator
is used for rehabilitation (Molnar, Zelei, & Insperger,
2018), and only then the balance board found itself
in the sport).

Shooting from the balance board includes 3
stages of preparation 1-stage - this is the ability to
find the balance on the balance board and keep it as
long as possible, the 2-stage - is the ability of the gun
standing on the board of the board caught an absolute
balance and shoot with ngo, this gives the archers
strong resistance in the legs and the back of the 3rd
stage is the ability to shoot while standing on the
balance of the board caught an absolute balance and
shoot with it, but before that, after the shot, do not
lose this balance and hit precisely the goal at short
distances.

Shooting with an additional optical target is
required in order for the shooter to learn 2 aspects of
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the technique: 1- Keep the bow even and do not cling
it in different directions, as usually on these
additional sights e level and their task is to keep the
bow aim and shoot when the level in the middle; 2 -
hold the bow when stretching it so that the sight is
always at the center of your target at any level and
positioned anywhere on the sew.

The control group trained according to the
generally accepted method for archers. Experiment
lasted 2 months.

Investigation of the level of attention in the
method of Horbova "Red-black table”

Goal.

Estimation of switching and distribution of
attention. Can be used to survey people of all ages.

The study is conducted using special tables,
in which randomly located 25 red and 24 black
numbers. The tester must first find the black numbers
in ascending order, then the red numbers in
descending order. Immediately after the first task, the
numbers in the table are mixed, and the subject
begins to perform the second task. It consists in
alternating the search for black numbers in the
growing and red in descending order.

Data Processing.

The time taken for each series and the error
are taken into account. The time of execution of the
second task is not equal to the time of execution of
the first task, because part of the time goes to
switching the attention and operational content of the
just mentioned numbers. The difference between two
time indices will be the time of switching attention
(ERV) from one row of numbers to another. The less
this difference, the less the number of errors, the
better the switching attention. Types of errors:
skipping a number, repeating one number twice,
choosing the wrong color number.

After completion, the results of the first and
second tests, as well as ERW are displayed on the
screen and automatically entered in the database.

Research of mental performance according
to the method of "Table Schulte"

Goal.

Determination of stability of attention and
dynamics of efficiency. Used to survey people of all
ages. The tested in turn offers five tables, on which
randomly numbers are from 1 to 25. The searcher
looks for, shows and names the numbers in the order
of their growth. The sample is repeated with five
different tables.

The main indicator is the time of execution.
According to the results of each table, a depletion
curve (fatigue) can be constructed, which reflects the
stability of attention and performance in dynamics.

V=) 2018
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With this test, you can also calculate
indicators such as performance (EP), degree of
exercise (BP), mental resistance (PU).

TI+T2+T3+T4+T5
ER =

5
where T1 - time of work with the first table;
T2 - from the second; TK - from the third; T4 - from
the fourth; T5 - from the fifth.
The degree of development
calculated by the formula:
Tl
BP = —eeeem-
ER

(BP) is

The result is less than 1,0 - the indicator of
good training, respectively, the higher the given
figure, the more the subject needs time to prepare for
the main work. Mental endurance (endurance) is
calculated by the formula:

T4
PU=

ER

Indicator of the result (PP) of less than 1,0
says good mental stability and, accordingly, the
higher the given indicator, the worse the
psychological stability of the researched before
performing a given job. After completion, test results
are automatically entered into the database.

Statistical analysis.

The digital material obtained during the
study was processed using traditional methods of
mathematical statistics. For each indicator, the
arithmetic mean value X, the mean square deviation
S (standard deviation), and the validity of the
differences between the parameters of the initial and
final results, as well as between the control and
experimental groups according to the t-student
criterion with the corresponding level of significance
(p) were determined.

A correlation analysis of the test parameters
was also conducted for the experiment and after the
experiment (the results of the control and
experimental groups were processed separately for
each group).

In mathematical treatment of the primary
materials of this study, in addition to calculating
primary statistics, a correlation analysis of the test
indicators was conducted. Mathematical processing
of data was carried out using Microsoft Excell's Data
Analysis SPSS research programs. Differences were
considered to be reliable at a significance level of p
<0.05.
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According to the results of the experiment,
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the control and experimental group did not differ
significantly from each other (p<0,05) (Table 1).

)
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Table 1

Indicators of psychophysiological functions, of physical and technical preparedness of archers of control
(n=11) and experimental (n=11) groups for experiment

Statistical Indicators

Title of tests Group —
N X S m t p
Method "Schulte Table, K 11 35,83 6,94 2,09 -0,58 >0,05
Efficiency of Work", c.u. E 11 37,40 5,69 1,72
Method «Table of Schulte, speed K 11 1,03 0,04 0,01 0,15 >0,05
of inclusion in work», c.u. E 11 1,02 0,04 0,01
Method "Schulte Table, Mental K 11 1,06 0,17 0,05 0,54 >0,05
Stability", c.u. E 11 1,02 0,16 0,05
Method "Red-black table of K 11 3,27 2,90 0,87 -0,52 >0,05
Gorbov", mistakes when working £ 11 391 5 88 0.87
on the table number 1 ! ! !
Technique "Red-black table of K 11 7,36 6,74 2,03 -0,45 >0,05
Gorbov", errors at work on the
E 11 8,64 6,53 1,97
table number 2
Method "Red-black table of K 11 69,91 11,39 15,49 -0,48 >0,05
Gorbov", switching attention,
cu E 11 70,36 11,71 15,59
Tension of an onion to the left K 11 33,55 6,49 1,96 0,03 >0,05
hand, s E 11 33,45 7,13 2,15
. . K 11 51,09 9,43 2,84 -1,23 >0,05
Tension on the right hand, s
E 11 56,55 11,37 3,43
The sum of hits from 600 points K 11 247,36 27,03 8,15 -0,40 >0,05
E 11 251,64 23,59 7,11
. . K 11 16,36 2,84 0,86 0,35 >0,05
Push-up for 1 minute, quantity
E 11 15,91 3,21 0,97
. . K 11 39,00 11,97 3,61 0,99 >0,05
Squat for 1 minute, quantity
E 11 34,55 8,95 2,70

Note: K is a control group; E is an experimental group

The lack of significant differences between
the control and the experimental group prior to the
experiment gave rise to a pedagogical experiment.

Repeated testing after 2 months, during
which the applied experimental methods of targeted
and precise movements, showed the presence of
significant  differences between control and
experimental group on indicators of technical
training ( "stretching titivky on the right hand", p
<0.05 and "amount of hits 600 points ", p<0,05)

(Table 2).
Thus, the results of the test showed that the
experienced experimental group significantly

improved the performance of archery techniques due
to the development of precision-oriented skills.

10

In-group comparison on the test indicators
showed a significant improvement in the results of
the physical and technical preparedness of the
athletes of the experimental group: "the tension of the
ticket on the left hand", p <0.01; "Tension of the
ticket on the right hand", p <0.01; "The sum of hits
from 600 points", p <0,001; "Push-up," p <0.01;
"Squatting", p <0,05 (Table 3).

For the control group, there is also a
significant improvement in the test results by the
level of technical and physical preparedness, but with
a lower level of significance: "the tension of the
ticket on the left hand", p <0,05; "Tension of the
ticket on the right hand", p <0,05; "Sum of hits from
600 points", p <0.01; "Push-up", p <0,05 (Table 4).



ya /N
iw'@gf 3/10POBbE
/ o ’ ~
: CMOPT, ) 2018
PEABU/INTALMA — 04

Table 2
Indicators of psychophysiological functions, physical and technical preparedness of the archers of the control
(n=11) and experimental (n=11) groups after the experiment
Statistical Indicators

Title of tests Group —
N X S m t p
Method "Schulte Table, Efficiency of K 11 34.88 7.65 2.31 0.35 >0,05
Work", c.u.
E 11 33.78 7.27 2.19
Method «Table of Schulte, speed of K 11 1.04 0.06 0.02 0.41 >0,05
inclusion in work», c.u.
E 11 1.03 0.05 0.01
Method "Schulte Table, Mental K 11 1.08 0.15 0.05 1.09 >0,05
Stability", c.u.
E 11 1.01 0.15 0.04
Method "Red-black table of K 11 4.18 2.93 0.88 0.91 >0,05
Gorbov", mistakes when working on
the table number 1 E 11 3.09 2.66 0.80
Technique "Red-black table of K 11 7.18 6.26 1.89 -0.58 >0,05
Gorbov", errors at work on the table
number 2 E 11 8.82 6.95 2.10
Method "Red-black table of K 11 67.18 48.61 14.66 -0.68 >0,05
Gorbov", switching attention, c.u. E 11 81.82 52.26 15.76
Tension of an onion to the left hand, K 11 40.73 7.79 2.35 -1.26 >0,05
S E 11 45.45 9.68 2.92
) ) K 11 61.45 11.37 3.43 -2.54 <0,05
Tension on the right hand, s
E 11 74.73 13.09 3.95
) ) K 11 298.18 33.38 10.06 -3.02 <0,01
The sum of hits from 600 points
E 11 340.27 31.96 9.64
) ) K 11 20.00 3.26 0.98 -1.00 >0,05
Push-up for 1 minute, quantity
E 11 21.64 4.37 1.32
_ _ K 11 47.00 14.23 4.29 0.10 >0,05
Squat for 1 minute, quantity
E 11 46.45 11.40 3.44

Note: K is a control group; E is an experimental group
Table 3
Indicators of psychophysiological functions, physical and technical preparedness of archers of the
experimental (n=11) group before and after the experiment

Title of tests Statistical Indicators
Group
X S m t p
1 2 3 4 5 6 7 8

Method "Schulte Table, Efficiency of Work", BE 11 37.40 5.69 1.72 1.30 >0,05
c.u. AE 11 33.78 7.27 2.19
Method «Table of Schulte, speed of inclusion BE 11 1.02 0.04 0.01 -0.61 >0,05
in work, c.u. AE 11 1.03 0.05 0.01

BE 11 1.02 0.16 0.05 0.16 >0,05
Method "Schulte Table, Mental Stability", c.u.

AE 11 1.01 0.15 0.04
Method "Red-black table of Gorbov", BE 11 3.91 2.88 0.87 0.69 >0,05
mistakes when working on the table N1 AE 11 3.09 2.66 0.80
Technique "Red-black table of Gorbov", errors BE 1 8.64 6.53 1.97 -0.06 >0,05
at work on the table N2 AE 11 8.82 6.95 2.10
Method "Red-black table of Gorbov", BE 11 80.36 51.71 15.59 -0.07 >0,05
switching attention, c.u. AE 11 81.82 52.26 15.76

BE 11 33.45 7.13 2.15 -3.31 <0,01
Tension of an onion to the left hand, s

AE 11 45.45 9.68 2.92

11
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Table 3 continuation
1 2 3 4 5 6 7 8

BE 11 56.55 11.37 3.43 -3.48 <0,01
Tension on the right hand, s

AE 11 74.73 13.09 3.95

BE 11 251.64 23.59 7.11 -7.40 <0,001
The sum of hits from 600 points

AE 11 340.27 31.96 9.64

BE 11 15.91 3.21 0.97 -3.51 <0,01
Push-up for 1 minute, quantity

AE 11 21.64 437 1.32

BE 11 34.55 8.95 2.70 -2.73 <0,05
Squat for 1 minute, quantity

AE 11 46.45 11.40 3.44

Note: BE - before the experiment; AE - after the experiment

Table 4

Indicators of psychophysiological functions, physical and technical readiness of control (n=11) group archers
before and after the experiment

Title of tests

Statistical Indicators

Group —
N X S m t P
Method "Schulte Table, Efficiency 1 11 35.83 6.94 2.09 0.30 >0,05
of Work", c.u. 3 11 34.88 7.65 2.31
Method «Table of Schulte, speed of 1 11 1.03 0.04 0.01 -0.79 >0,05
inclusion in work», c.u. 3 11 1.04 0.06 0.02
Method "Schulte Table, Mental 1 11 1.06 0.17 0.05 -0.30  >0,05
Stability", c.u. 3 11 1.08 0.15 0.05
Method "Red-black table of 1 11 327 2.90 0.87 -0.73 >0,05
Gorbov", mistakes when working on
the table number 1 3 11 4.18 2.93 0.88
Technique "Red-black table of 1 11 7.36 6.74 2.03 0.07 >0,05
Gorbov", errors at work on the table
number 2 3 11 7.18 6.26 1.89
Method "Red-black table of 1 11 69.91 51.39 15.49 0.13 >0,05
Gorbov", switching attention, c.u. 3 11 67.18 48.61 14.66
Tension of an onion to the left hand, 1 11 33.55 6.49 1.96 -2.35 <0,05
S 3 11 40.73 7.79 2.35
- <0,05
Tension on the right hand, s ! 1 51.09 943 2.84 2.33
3 11 61.45 11.37 3.43
- <0,01
The sum of hits from 600 points ! 1 247.36 27.03 8.15 3.92
3 11 298.18  33.38 10.06
. . 1 11 16.36 2.84 0.86 -2.79 <0,05
Push-up for 1 minute, quantity
3 11 20.00 3.26 0.98
. . 1 11 39.00 11.97 3.61 -1.43 >0,05
Squat for 1 minute, quantity
3 11 47.00 14.23 4.29

Note: BE - before the experiment; AE - after the experiment

Thus, in the experimental group, the
improvement of the physical and technical readiness
rates is more pronounced than in the control group.

It should be noted that improvements in
psycho-physiological parameters were not observed
either in the experimental group or in the control
group (Table 3, 4). This can be explained by the fact

12

that psychophysiological indicators are hereditary
characteristics and difficult to develop. Especially
since the experiment lasted only 2 months.

However, to determine the level of
structuring of indicators of preparedness, to identify
the relationship between the indicators of psycho-
physiological functions and indicators of physical
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and technical preparedness, a correlation analysis of
the test parameters of the athletes of the control and
experimental groups before and after the experiment
was conducted. Before the experiment, the number
of reliable relationships between
psychophysiological indicators and indicators of
physical and technical preparedness in both the

2018
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After the experiment, the number of reliable
relationships  between  the  indicators  of
psychophysiological functions and the indicators of
technical and physical preparedness in the
experimental group increased from 5 to 10. In the
control group, the number of reliable relationships
between these indicators remained at the pre-

)
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control and experimental groups is 5-6  experimental level (5 interactions) (Table 5).
interconnections.
Table 5
Correlation matrix of testing testers of experimental groups after
conducting experiment (n=11)
ln{;ig;’ogrs 2 3 4 5 6 7 8 o 10 11

1 1.00

2 0.00 1.00

3 0.21 -0.28 1.00

4 -0.36 -0.44 0.09 1.00

5 -0.19 0.31 0.09 0.19 1.00

6 -0.10 0.06 0.27 0.37 0.90* 1.00

7 -0.10 0.35 -0.22  -0.35 0.03 -0.19 1.00

8 -0.08 0.44 -0.15 -0.50* 0.00 -0.25 0.92 1.00

9 0.15 0.12 -0.55*  -0.07 0.24 0.06 0.14 0.26 1.00

10 -0.56* -0.04 -0.07 0.11 0.50* 0.44* 0.36 0.15 -0.17 1.00

11 -0.22 -0.55* 0.16 0.52 0.56* 0.65* -0.12 -0.30 0.06 0.60* 1.00
Notes:

1 - Method "Schulte Table, Efficiency of Work", c.u.

2 - Method «Table of Schulte, speed of inclusion in work», c.u.

3 - Method "Schulte Table, Mental Stability", c.u.

4 - Method "Red-black table of Gorbov", mistakes when working on the table number 1
5 - Technique "Red-black table of Gorbov", errors at work on the table number 2
6 - Method "Red-black table of Gorbov", switching attention, c.u.

7 - Tension of an onion to the left hand, s
8 - Tension on the right hand, s

9 - The sum of hits from 600 points

10 - Push-up for 1 minute, quantity

11 - Squat for 1 minute, quantity

* - the coefficients of correlation are reliable at p<0,05

Discussion

The obtained data show that in the
experimental group the harmony of the functioning
of the nervous system from the point of view of
motion management has increased, as the number of
correlation interactions between the
psychophysiological indicators and the level of
physical and technical preparedness of athletes has
increased. This confirms the results we have received
earlier that when the athlete's level of fitness
increases, the level of self-organization of the system
increases, which is an athlete or team (Kozina et.al.,
2016). These results confirm the theory of self-
organizing systems to enhance their structuring as
they evolve (Kozina et al., 1998, 2009, 2015, 2017,
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Sobko et.al., 2014). The level of structuring of the
system reflects the coherence of the work of its
various systems, which indirectly reflects the
existence of correlation relationships between
different indicators of preparedness and work of
different systems of the organism.

The obtained data also confirm the results of
research on the development of precision-target
movements in other sports (Korobejnikov et al.,
2012, Kozina, et.al., 2016). The results obtained in
previous studies (Kozina et al., 2016) showed that
target precision is a complex quality that depends on
many factors and the work of different body systems.
Precision-target precision is manifested

comprehensively, that is, the development of
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precision-target movements in one kind of activity
accelerates the development of precision-target
movements in another type of activity (Kozina et al.,
2016). That is why the use of special precision-target
exercises proposed in our experiment as additional
means for the development of accuracy of archers has
allowed to significantly affect the target performance
of athletes. The obtained data confirm and extend the
results on the effectiveness of the integrated
development of target accuracy. But in the field of
archery such studies have not yet been carried out,
and therefore the results are new in terms of
improving the technique of development of target
precision shooters at the initial stage of training.

In addition, the findings confirmed the
results of authors' research on the importance of
physical fitness for the implementation of precise
actions. In the experimental group, the increase in
physical fitness indicators is more pronounced than
in the control group. This is also confirmed by the
results of other authors' research (Ariffin et al., 2018;
Reddy et al., 2016; Simsek, 2018; Suppiah, 2017;
Taha et al., 2017) on the importance of physical
fitness for the formation of sports movement
techniques .

Conclusions

1. The application of the experimental
methodology for the development of precision-target
movements positively influenced the level of
technical and physical preparedness of athletes, as
well as the structure of the complex preparedness of
athletes.

2. It is shown that in experimental group
experimental data on archery technique improved
significantly due to the development of precision-
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target skills. Really improved results of physical and
technical preparedness of athletes of the
experimental group: "tensile of the ticket on the left
hand", p <0.01; "Tension of the ticket on the right
hand", p <0.01; "The sum of hits from 600 points", p
<0,001; "Flexion-extensions of hands in the
emphasis lying," p <0.01; "Squatting", p <0,05. For
the control group, there is also a significant
improvement in the test results by the level of
technical and physical preparedness, but with a lower
level of significance: "the tension of the ticket on the
left hand", p <0,05; "Tension of the ticket on the right
hand", p<0,05; "Sum of hits from 600 points",
p<0.01; " Push-up," p <0,05. The existence of
reliable differences between the control and
experimental groups according to the technical
readiness indicators ("tightening of the ticket to the
right hand", p <0,05 and "the amount of hits from 600
points", p <0,05) was revealed.

3. It was shown that after the experiment, the
number of reliable interconnections between the
indicators of psychophysiological functions and the
indicators of technical and physical preparedness in
the experimental group increased from 5 to 10. In the
control group, the number of reliable interactions
between these indicators remained at the pre-
experimental level (5 interconnections).

In the future, it is planned to explore the
possibility of using exercises from other sports to
improve the special physical and technical training of
athletes.
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