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Abstract

Topicality. Relevance of research due to the need to search for and study of new ways to take force of children
of high school age who are engaged in athletic throwing. The aim — to optimize the training process throwers of high
school age through the use of different education methods of power quality. Results of research in recent years the
tendency of decline in strength, and in connection with this decrease in athletic performance of boys and girls high
school age who are engaged in athletic throwing. Therefore there is a need to find the most effective methods of
training young people in which they can to reach maximum heights, using all the reserves of the body without harming
him. Conclusions. Quite popular and promising means of strength training exercises are terasat, which combined with
isometric exercises enhance the level of power quality, the effectiveness of the training process and improve athletic
performance in the discus. Compared with classic strength training terasat application makes it possible to improve
the emotional background of occupation, easy to adjust the load according to individual capacity boys and girls. The
gradual reduction of the length terasat can develop not only the strength endurance but also to correct the human
physique.

Key words: power quality, physical activity, terasat, the training process.

Jronmuiaa Yepkamuna, Poman Yepkammu. Oco0auBocTi po3BUTKY CHJIOBHMX SIKOCTeH aiTeil crapioro
HIKITBHOTO BiKy, sIKi 3aiiMalOTbCsl JIETKOATIETHYHHMMH METAaHHAMHU. AKmyanpHicms IDOCTIHKEHHS 3yMOBIICHA
moTpebor0 TMOIIyKy W OOIpYHTYBaHHS HOBUX 3ac00iB PO3BHTKY CHJIM B [IiTeH CTApIIOTO IIKIIBHOTO BIKY, SKi
3aiMalOTBCSl JIETKOATICTUYHUMH METaHHSAMH. Mema 0ocnidycenna — ONTHMI3alis TPEHYBAIBHOTO IIPOLECY
METaJIBHUKIB CTapIIOro IIKIJIBHOTO BiKYy Ha OCHOBI BUKOPHUCTaHHS JM(epeHiHoBaHOI METOIMKHA BUXOBAaHHS CHIJIOBUX
skocreil. Pezynemamu pooomu. TIpoTAroM OCTaHHIX POKIB NPOCTEXKEHO TEHJEHLIIO 0 3HWKEHHS PiBHS PO3BUTKY
CHJIH, @ y 3B’S3KYy 3 IIUM — 3HIDKEHHS CIOPTHBHOTO DPE3YNbTaTy IOHAKIB Ta JiBYaT CTapIIOro IIKINBHOTO BIKY, SKi
3aiiMalOThCs JIETKOATIIETUYHUMH METaHHSIMHU. TOMy BHHHKa€e NOTpeda MOIIyKy HOBaliHHUX 3aC00IB PO3BUTKY CHIIOBUX
sKocTel i HailOuIbIl eeKTUBHUX METOMIB MiJrOTOBKHM IOHAKIB Ta J[iBYaT, 32 AOMOMOIOI0 SKMX Oyjia O MOIJIMBICTH
JIOCSITaTH MaKCUMAaJIBbHUX BHCOT, BUKOPHCTOBYIOUHM BCl Pe3€pBH OpraHizMy 0e3 IIKoau Ui Hboro. Bucnoeku. Jlocuth
MOMYJIAPHEM 1 HEPCHEKTHBHUM 3acO00M CHJIOBOI MiATOTOBKH € BIPaBH 3 TepaceTaMu, IIO B IOEIHAHHI 3
I30METPUYHUMH CIOPUSIOTh MiJABUIICHHIO PIiBHA CHJIOBHX SIKOCTeH, €(EKTHBHOCTI TpPEHYBAIBHOTO mpolecy W
MOKPAICHHIO CIIOPTHBHOIO Pe3yibTaTy B MeTaHHi. [IOpiBHSHO 3 KIACHYHMMH CHJIOBHMH BIIPABaMH, 3aCTOCYBAaHHS
TepaceTiB Ja€ MOXKJIMBICTH IiJBUIIYBATH €MOIIWHUI (OH 3aHSThH, JIETKO PETYIIOBATH HABaHTAKCHHS BIATIOBITHO IO
IHAMBITyadbHUX MOXIIMBOCTEH FOHAKiB Ta [iB4ar. IlocTymoBe 3MEHIICHHS MOBXKHHH TEPACeTiB YMOKIHMBIIOE
PO3BUBATOK HE JIMIIIE CHJIOBOI BUTPHBAJIOCTI, ajle i KOPUTYBAHHS CTAaTypPH JTIOJUHH.

KurouoBi cioBa: cunoBi skocti, (i3W4HI HaBaHTa)XEHHS, 3aco0W, TepaceTH, CTApPIINK IIKIIBHUN BIK,
TpEeHYBaJIbHUH IIPOLEC.

Jropmnina Yepkamuna, Poman Yepkammn. Oco0eHHOCTH Pa3sBUTHS CHJIOBBIX KAa4ecTB JeTed cTapuiero
IIKOJBbHOT0 BO3PACTA, 3aHMMAIOMIMXCSH JIETKOATJEeTHYECKHMH METAHMSIMU. AKMYanbHOCmb WCCICIOBAHUS
00yCII0BIIeHAa HEOOXOAUMOCTBIO TIOMCKA M OOOCHOBAHHUS HOBBIX CPEACTB PAa3BUTHUS CHIIBI Y AETEH CTaplIero MIKOJILHOTO
BO3pacTa, 3aHUMAIOLIUXCS JIETKOATIIETHYECKUMH MeTaHusIMU. []ens ucciedosanus — oNTUMU3ALUS TPEHUPOBOYHOTO
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Ipolecca MeTaTeleld CTapliero IIKOJBHOTO BO3PAacTa Ha OCHOBE HCIIONB30BaHUSA JU((HepeHINPOBAHHON METOIMKH
BOCIIUTAHUS CHJIOBBIX KauecTB. Pezynsmamul pabomwi. B mocnenHue roapl HaOMIOJACTCS TEHICHLUS CHIDKCHHS
YPOBHS Pa3BUTHS CHJIBI, @ B CBSI3M M C 3TUM — CHIDKCHHE CIIOPTHBHOTO PE3YJIbTaTa IOHOMIEH M AEBYMIEK CTAPIIEro
IIKOJIBHOTO BO3PACTa, 3aHUMAOLIUXCS JIETKOATICTHIECKIMU MeTaHUAMH. 1103TOMy BOZHMKaeT HEOOXOJUMOCTh ITOUCKA
HOBAI[MOHHBIX CPEICTB Pa3BUTUSl CWJIOBBIX KauecTB M Hanbonee 3(GQEKTUBHBIX METOJOB IMOATOTOBKH OHOLIEH U
JIEBYILIEK, C TIOMOIIBIO KOTOPBHIX ObUIa ObI BO3MOKHOCTH JIOCTHI'aTh MaKCHMAJIbHBIX BBICOT, MCIIOJIB3YsI BCE PE3EpPBBI
opranu3Ma 0Oe3 Bpega sl Hero. Bwuleoowi. JIOCTaTOYHO MOIYNAPHBIM U IEPCIEKTHBHBIM CPEICTBOM CHIJIOBOH
MOJTOTOBKH SIBJISIOTCSA YNPaKHEHUS C TepaceTaMH, KOTOpble B B COYETAaHHH C H30METPUYECKHMHU CIIOCOOCTBYIOT
TIOBBIIICHUIO YPOBHSI CHIJIOBBIX KauyecTB, 3(QEKTUBHOCTH TPEHHPOBOYHOTO MNpOLEcca M YIIyUIIEHHIO CIIOPTHBHOTO
pe3yibrara B MeTaHHU. 110 CpaBHEHHIO ¢ KJIACCHYECKMMH CHJIOBBIMHU YIPa)KHEHUSIMH, IPUMEHEHHE TEPaceTHB JaeT
BO3MOXKHOCTb TIOBBIIIATh 3MOLMOHAIBHBIM (OH 3aHATHIL, JIETKO PperyJupoBaThb HArpy3Ky B COOTBETCTBHU C
WHIUBHUIYIbHBIMA BO3MOXHOCTSIMH FOHOIIEH M JeBymeK. [locTeneHHOe yMEHbBIICHUE UIMHBI TEPAceTHB ITO3BOJISIET
Pa3BUBATH HE TOJIBKO CHIIOBYIO BBIHOCIMBOCTD, HO U KOPPEKTUPOBATEH (PUTYPY UETOBEKA.

KnaioueBble cioBa: cuiioBble KadecTBa, (M3MUYECKHE HATPY3KH, CPEICTBA, TEPACETHI, CTAPLIMKA IIKOJIbHBIA
BO3pacT, TPEHUPOBOYHBII ITpoLIECC.

Introduction. Strength training — is a specialized process of teaching physical improvement of pupils of
all ages and gender, aimed to improve health, develop strength and athletic formation. The means for
development of force are exercises with a high burden (resistance), which directed to stimulate an increase
in the degree of muscle tension. They divided into: primary and secondary. It should be noted that physical
education, one of whose tasks is to develop strength qualities, has its differences for children high school
age who are engaged in sports sections compared with other children who attend only the lessons in physical
education.

Nowadays, in an era of high sports achievements, one of the major questions is how to prepare young
people who are engaged in athletic throwing better, to reach a maximum height using all the reserves of the
body without harming it.

We have worked out programs of different authors. They emphasize the importance of improving
power capacity, scientifically prove that the power has load positive effect on the health, performance,
endurance, agility, speed, convinced of that the optimal level of force is an effective factor in preventing
disease and providing energy.

So we can see, the authors do not have a consensus on this issue. Also it should be noted that most of
the research and methodical recommendations intended for professional athletes and the general nature
without distinction of youth and adult organisms. However, the body of a child is weaker than adult and
development of power quality in them is different.

In our opinion, the development of power quality of children of high school age must be methodically
properly constructed taking into account age features, rules of selection adequate means regulation of
intensity differentiated approach to power quality education.

Thus, based on the foregoing, we concluded that increasing the strength training of children of senior
school age, involved in athletics throwing events, is timely and relevant. The aim of our study was the
optimization of the training process throwers of high school age through the use of differentiated
methodology of training strength qualities.

The aim of our study was to design and experimental verification of program effectiveness through
the use of force resistance elastic items (terasat) and static exercises athletes, throwers high school age. To
solve the problems raised in the paper, we used the following methods: study and analysis of educational,
scientific and methodological literature; interviews with experts; pedagogical supervision, pedagogical
experiment, methods of mathematical statistics.

Research Results. Discussion. The primary role of physical education of school youth and their peers
who are engaged in sports sections belonging to power exercises that form the necessary muscle mass,
which provides not only body movements, but also the production of energy. Sports training can lead to
significant progress if it is properly organized, carried out according to plan and system that is based on the
experience of best practice and science.

An important step in the development of physical qualities, including strength of boys and girls of high
school age to training sessions could be the introduction of a popular youth kind of motor activity —
exercises with terasat (special latex tape having varying degrees of resistance and fixed on the hand and leg).
In comparison with classic power training application of terasat makes it easy to adjust the capacity. The
gradual reduction of the length of terasat, increasing their elasticity allows not only strength endurance
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development, but also their own power qualities influence on the increase of muscle in diameter, and
ultimately on the charter of man. For example, teraset applications in such gymnastics exercises as spin in
the emphasis lying ,substantially increases the load on the upper shoulder girdle.

So, according to the study of modern scientific and technical literature on the development of power
quality we have selected all the proposed exercises of which was compiled application of force. For this
purpose in our program of development of force in children of the advanced school age we used one of fixed
assets of development of force — static exercises in the isometric mode (exercises in which muscular tension
is created due to strong-willed efforts with use of external objects) and additional resources, namely exercise
with use of resistance of elastic objects where used the sets of exercises developed by us from a terasat.

The program was selected and arranged such exercises, which does not require special equipment,
which have the natural character close to competitive exercise, and have no negative impact on the
locomotive apparatus young athletes (table. 1). In their working out, we tried to take into account all positive
aspects that exist in other methods of strength training.

The features of our program of power quality are:

1. Changing the value of a specific strength training

— the general strength training was given to 25 % of total training time (Various exercises at the gym,
exercise with dumbbells, damn, etc.);

— the exercise of the local action on muscle groups (with different set of exercises terasat) was given to
40 % of the training time;

— on exercise of isometric (static), 20 % of total training time;

— on exercises to develop explosive strength, 15 % training time.

2. Classes carried integral character and conducted in combination with technical training.

3. Exercises were selected on the basis of the impact mainly on those muscle groups that are engaged in
the process of throwing. These exercises should have been simultaneously promote the development of
power quality and providing valuable skills in the discus throwing.

Table 1
Value Means of Strength Training in the Experimental Group
Strength Training of the Athlete
Variants Dosage
The Focus of Exercises Examples of Exercises of Training Loads | Load, %
coaches, %
Weight Training of global Complex exercises with terasetamy 0 5 40
action
Exercises of general power Various exercises at the gym, exercise with 60 40 25
orientation dumbbells, damn, etc
Exercises to develop explosive Jumping, throwing, percussion exercises 40 45 15
strength
Isometric exercises Tension general and local
effects (eg. extensor tension 0 10 20
legs and torso)

Training program was designed for 12" weeks. In trainings the group method of exercises was used.
Exercises are performed serially with accurately dosed load. When doing throwing exercises attention is paid
to correct technique of these exercises.

Teacher observations and experiments were conducted to determine the level of force readiness, level of
physical development and to assess the effectiveness of the proposed program and its impact on athletic
performance in the discus. The 16th young men of 15-16 years which specialize in the javelin throwing
participated in a research and had III-II adult categories. In order to identify the effectiveness of the
proposed development program force control standards of physical and technical preparedness of javelin
throwers were proposed, which included: running 30 meters on the run without and with a spear; triple jump
with seats on the right and on the left leg; throwing the core with both hands behind the head, both hands
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behind the head, two hands back over his head; squat, jerk and taking the bar to the chest; javelin right away,
left from the place, two hands, with 3—4 steps 5—6’s steps, javelin with a takeoff (table 2).

Table 2
Indicators of Physical and Technical Preparedness of Young Trainees
To exp. After Increment Increment, Planned
Indicators exp. % Result
Speed Quality
Running 30 meters from the course, 4,49 3,99 0,5 11 4,15-
sec 3,96
Running 30 meters on the run with a 4,87 4,29 0,58 12 4,40—
spear, sec 4,30
Running 15 m allotted spear, sec 2,51 2,12 0,39 16 2,20—
2,10
Power-speed
Triple jump away, cm 721 810 089 14 775-845
Jump on the right foot 11,42 12,21 0,79 7 12,00—
12,50
Jump on the left leg 11,54 12,42 0,88 8 12,00—
12,50
Explosive power
Throwing a core with both hands from 14,22 15,49 1,27 9 15,00—
behind the head 15,50
Throwing a core with both hands from 16,48 17,72 1,24 8 17,50—
the head with running up 18,00
Throwing a core with two hands back 16,96 18,21 1,25 7 17,50—
over the head 18,00
Power Quality
Squats, kg 60,0 79,4 19,4 28 70-80
Spurt bar, kg 54,7 67,5 12,8 21 60-65
Taking the bar to the chest, kg 60,4 76,1 15,7 22 70-75
Technical preparedness
Throwing right from a place, m 4,96 41,06 36,1 14 38-40
Throwing left from a place, m 30,17 35,1 4,93 16 33-35
Throwing a spear with both hands, m 5,47 23,43 28,9 23 28-30
Javelin Throw with 34 steps, m 40,26 6,54 46,8 16 43-45
Javelin Throw with 5-6's steps 43,24 m 48,9 5,66 13 45-48
Javelin throwing with a run 47,63 m 53,7 6,07 13 50-53

After the introduction of the experimental programs evident positive dynamics in all control exercises
and in some exceeding standard rates. All three indicators are in high—speed figure on the top limit of the
planned result, in particular the result of 30 m after the conducted research made of the course 3,99 ¢, with
that on 0,5 sec with exceeded initial result. The result of run of 30 m with the javelin was 4,29 sec, and the
result is shown in run of 15 m with the taken—away javelin made 2,12 sec. In high—speed and power
exercises of hopping orientation the following results were shown: the triple jump from place increase of
0,89 m and amounted to 810 m; in the fifth jump on the right foot figure increased by 7 % and amounted to
12,21 m; in the fifth jump on the right leg result was at 12,42 sec. All figures are within the intended result.

Some indicators of explosive force of ballistic character exceeded the planned result, namely throwing
core with two hands back over his head result was improved by an average of 1,25 m and was at 18,21m,
which is 21 cm higher than the top rate of planned results. The results of javelin throwing with two hands
behind the head was at the upper limit of the planned and amounted to 15,49 m. The core throwing with
both hands behind the head result increased by 9 % and amounted to 17,72 m. In power exercises two of
three indicators exceeded the planned result that can testify to efficiency of the offered training program.
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Therefore, in breakthrough of a bar the result was at the level of 67,5 kg, in squat with a bar — 79,4 kg, and in
capture of a bar on a breast — 76,1 kg.

By results of technical readiness positive changes were recorded on all indicators, and on five of six
they exceed the planned standard indicators. Results in javelin throwing indicators from different positions
and options on average increased from 14 to 23 %.

According to many scientists, for athletes of 13—18 years satisfactory rate of growth results in control
exercises that characterize the level of physical qualities are such as sprint running (30-60 m) — 8,5-11,0 %
jumping tests — 8—20 %, throws tests — 8,5-25,0 % strength tests (spurt, squats) — 15-37 %. In adult athletes,
these criteria are slightly higher.

Indicators of running, jumping, throwing and power exercises on average increased from 8 % in core
throwing from various of provisions to 23,66 % exercises with a barbell that fit into the limits of model
parameters result of a gain of control exercises proposed by scientists, and is satisfactory (tabl. 3)

Table 3
Summarized Indicators of Experimental Groups
Experimental Exercises Orientation
Groups : . : .
Throwing Crossing Hopping Throwing Power

X 5,6 0,88 1,25 15,96 0,49

% 15,83 9,66 8 23,66 13
Model % 8-20% 8-20% 7,5-25% 15-37% 8,5-17%
indexes

In order to add general information about the status of individual features of physical development of
high school children who are engaged in athletic throwing, we determined anthropometric indicators: (high,
weight, circumference of chest) functional performance (vital capacity, heart rate at rest, blood pressure)
respiratory system (test weights, test Serkina) and cardiovascular and physical development indexes (tabl. 4).

Table 4
Indicator of Physical Development of Young Trainees
Anthropometric Indicators Functional indicators
Age DT MT WGC . . .
Rest Inhale | Exhale Systolic Diastolic | Pulse | GJEL
175,51 68,53 90,12 94,97 86,89 116,91 67,73 64,01 3640
15-16 Index Samples
Years o Serkina )
BMI Skibinski WKI a 6 B Ryfeu | Shtangi | Ghen
390,83 33,8 53,11 59,1 423 55,2 5,31 59,4 43,9

We studied groups of throwers 15-16 yearswhose length of the body is bigger compared with their pers
not involved in physical activities (175,6 cm). Weight everage— 67,53 kg.

Systematic physical training and sport contribute to the development of respiratory muscles and chest
expansion. Thus, the average value of VC in throwers was 3640 ml (for young people trained range from 3 to
4,5 liters). Chest circumference (WGC) is at rest — 90,12 cm. Overall throwers anthropometric parameters
within the model characteristics for trained people. HR as the most simple and informative indicator of the
functional state of the cardiovascular system — 64,01 beats / min, indicating that heart learned to handle work
more economical than their peers who are not involved in sports. But do not forget that the heart rate in
athletes can significantly vary depending on lifestyle, food conditions and individual characteristics.
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The second common method of cardiovascular system — blood pressure — 117/67 mm Correspond to
the normal values of blood pressure for healthy young people (—100—129 mm Hg for systolic, diastolic for —
60—79 mm).

To determine the distribution of weight per cm tall and definition of overweight was defined body
weight code. In general, we can observe that the weight—height indicators are within normal limits children
high school age (325-375 g in girls, boys 350-400 g. boys). The results of the Ruf'ye test were able to
identify cardiovascular adaptation to exercise. Thus the average index of Ruf'ye at 5,31 points on the table
that corresponds to the assessment index well.

Index by Skibinska is at the level of 33,8 and allows to characterize a functional condition of the
respiratory and cardiovascular systems of an organism investigated on «well» (it agrees the classification
techniques developed by the author).

On the basis of the data of a functional condition of breath and blood circulation (Serkina) obtained
during the research we found out what groups of the throwers investigated by us, belongs to the category of
the healthy trained people. The average value put (59,1sec—42, 3sec—55, 2sec). This indicator in investigated
by us equaled — 53,1 1ml/kg which is in limits of the average sizes characteristic for male, — to 60 ml/kg].

Our data on the quantities of breath duration (with 59,4 and 43,9 —the inspiration from — on exhalation)
is higher than the performance characteristic of young people (40-55 s and 20—40 s on inhalation to an
exhalation). However, these figures are within the ranges inherent athletes (60—90 c to inhale and exhale 40—
60 s).

Conclusions and Perspectives for Further Research. The experimental materials presented in a
research allowed to note that the program of training sessions in which static exercises and exercises with
terasat were used to increase the level of power qualities, the efficiency of training process and improve
sports result in a throwing. Results on all indicators increased from 8 to 23,66 %, as gives us the chance to
claim about efficiency of the training program offered by us and to recommend its use in training process of
throwers of the high school age.
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