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AHoTamiji:

One of the main problems in
maintaining the gained speed in the last
steps of the take-off is the incorrect
construction of the tempo-rhythm
structure of the take-off, which is due to
the imperfection of holding, carrying and
putting forward the pole. The latter
occurs due to a certain underestimation
of the role of the run in the pole vault by
coaches. The relevance of the work is
due to the fact, that a number of coaches
lack a clear idea about the correlation of
the individual sides of the training
process in pole vaulting and the place of
each means in the system of annual
training of athletes. The aim of the study
is to develop a methodology of the
tempo-rhythm structure of the take-off
run for pole-jumpers aged 14-16 years.
Results of the study. Four sets of
exercises were developed (each for a
specific stage of the jump), which were
used in compiling individual
microcycles. This was done taking into
account the strengths and weaknesses in
the preparation of the girls. Moreover,
not previously studied exercises were
used to a greater extent. This approach
made it possible to make changes in
individual stages of the jump due to the
study of new auxiliary exercises, and at
the same time to form a more advanced
skill of a holistic jump, which will
subsequently become the basis of
individual technique. The complexes
consisted of unidirectional exercises with
increasing complexity from the first
exercise to the final one. The purposeful
use of the developed systems has
contributed to both the improvement of
individual stages of the pole vault and to
the increase in the general and special
physical fitness of athletes. Conclusions.
Experimental testing of the methodology
for optimizing the tempo-rhythm
structure of the run for jumpers with a
pole of 14-16 years old has shown its
effectiveness as a factor in optimizing the
educational ~ process.  During  the
experiment, stabilization of the takeoff
run for pole vaulters was achieved, the
number of successful competitive
attempts increased from 46 to 69%, the
coefficient of realization of the takeoff
speed of 4 girls increased, which

indicates an improvement in the
technique of pole vaulting.
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Metoauka onTuMizanii TeMIno-pHTMOBOIL
CTPYKTYPH po30iry y cTpudyHiB 3
skepanHOI0 14-16 pokis
bopoea Banenmuna, Bpyonescokuit €gzen,
Cesoanes Cepeiit

MeTtoauka ONTHMU3ALNUH TEMIIO-PUTMOBOI
CTPYKTYPBbI pa3fera y NpbIryHHUii ¢ IIeCTOM
14-16 ser. boposaa Banenmuna,
Bpyéneeckuit E¢zenuii, Cesoanes Cepeeii

OpHi€el0o 3 OCHOBHHMX  Npo0ieMm
30epexeHHs HaOpaHOi IMIBUAKOCTI Ha
OCTaHHIX KpOKax po30iry € HempaBHiIbHA
nobynoBa HOTO TEMIO-PUTMOBOI CTPYK-
TypHu, 10 OOYMOBJIEHO HEJOCKO-HAJICTIO
TPUMaHHs, HECEHHS 1 BUHOCY >KEpAWHH.

OcTaHHE TOB'SI3aHO 3 JICIKOIO  HEJIO-
OIIIHKOI0 TPEHEPCHKHM  CKJIAJIOM  POJIi
po3biry B  CTpuOKY 3  JKEpAMHOIO.

AKTyasbHICTE pOOOTH OOYMOBIECHA THM,
mo y Ppsal TpeHepiB BIJICYTHE UiTKe
YABJICHHA TIPO B3a€MO3B'A30K OKPEMHX
CTOpIH  TPEHYBaJbHOIO  MpOIECy B
cTpuUOKax 3 JKepJUHOIO Ta MICIsl KOXHOTO
3aco0y B CHCTEMi pIYHOI MiATOTOBKH

CHOPTCMEHOK. Mema Odocnidycenna —
pO3pOOUTH  METOAWMKY TEMIIO-PHTMOBOI
CTPYKTYpu po30iry y cTpuOyHiB 3
kepauHOl0 14-16  pokiB. Pesynsmamu

oocnioncennsn. bymu po3poOneHi doTupu
KOMIUIEKCH BHpaB (KOXKEH Uil IEBHOI
YacTHHM  CcTpUOKa), SKi  BHKOPHUCTO-
ByBaJIUCs TPH CKJIAJaHHI iHAWBIILyanbHHUX
MIKPOLMKIIB 3 YypaxyBaHHAM CIAa0KHX 1
CHJIBHHX CTOPiH y MiATOTOBLI MiBYaT.
[Mpuuomy, OULIBIIOID MIpOI0 BHKOPHCTO-
BYBAJIMCA BIPaBHM, 110 HE BHUBYAIUCA
panime. Takuii miaxig naBaB MOMKIIUBICTH
3a paxyHOK BMBYCHHS HOBHX JOHOMDKHMX
BIpPaB BHOCHUTH 3MiHH B OKPEMi YaCTHHH
cTpuOKa, a pa3oM 3 nuM (GopMyBaTH OB
JIOCKOHAJly HaBHYKY LIICHOTO CTpHOKa,
SKMII 3rONOM CTaHE OCHOBOIO 1HIWBIi-
nyaibHOI TexHiku. KoMiuiekcu ckiananucs
3 OJHOCIPSIMOBAHHMX BIpaB 3 [MiJBHILY-
BAJIBHOIO CKJIQMHICTIO BiJl MEpLIOi BIIPaBH
1o 3akmoyvHoi. IlinecnpsiMoBaHe 3acTocy-
BaHHA PO3POOJICHUX KOMIUIEKCIB CHPHSIIO
B/IOCKOHAJICHHIO OKPEMHX YacTHH CTpHOKa
3 JKepIHHOI, MiJABHIICHHIO 3arajbHoi Ta
cremianbHoi  (i3UYHOT  MiATOTOBICHOCTI
CIIOPTCMEHOK. Bucnosku. ExcnepumeH-
TaJlbHa ampoOallisi METOAMKH ONTHMIi3amil
TEMIO-PUTMOBOI  CTPYKTYpH po3biry y
cTpuOyHiB 3 kepauHor0 14-16 pokiB
nokazana ii e(eKTHBHICTh $K YHHHHKA
onTuMi3alii  HaBYAIBHO-TPEHYBAIBLHOTO
nporiecy. B X0/l eKcliepuMeHTy J0CSITHyTa
crabumzamiss po3biry y CTpuOyHiB 3
KEPIUHOIO, KUTbKICTh BIAJIMX 3MaraibHHUX
cnpo6 30umpmmacs Bim 46 1o 69%,
koedimienT peamizauii mBHUAKOCTI po30iry
y 4 nmiB4yar 30UTBIIABCS, IO CBIYUTH MPO
MOJIIITIIIEHHST TEXHIKK Oiry 3 KepAuHOIO.

METOJMKA, CTPUOYHH 3  KEpAMHOIO,
KOMIUIEKCH BIIPaB, Po30ir, TeMIIO-pUTMOBA

CTPYKTypa

OmHOM U3 OCHOBHBIX MPOOJIEM COXpPaHEHUS
HaOpaHHOM CKOPOCTH Ha MOCIEAHUX IIarax
pazOera SIBICTCA HENPaBHIIBHOE IIOCTPOCHHE
€ro  TEMIIO-PUTMOBOM  CTPYKTYphI,  YTO
00YCJIOBIIGHO HECOBEPHICHCTBOM JICpyKaHMS,
HeceHus 1 BbIHOCA IiecTa. [locnenHee cBsi3aHo ©
HEKOTOpPOI HEJIOOLIEHKON TPEHEPCKUM
COCTaBOM POJIM pa30era B IMPbDKKE C IIECTOM.
AXTyanbHOCTE paboThI 00YCIIOBIEHA TEM, YTO Y
pala  TPEeHepoB  OICYTCTBYET  YETKOe
TIPEZICTAaBIICHHE O B3aUMOCBSI3H  OTIENBHBIX
CTOPOH TPEHHPOBOYHOTO TpOIECCa B MPBLKKAX
C LIIECTOM M MECTa KaX<I0TO CPEZICTBA B CHCTEME
TOIMYHON TIOATOTOBKM crniopTcMeHok. [Ienw
UCcne006anus — pazpadoTaTb METOMKY TEMIIO-
PUTMOBOH CTPYKTYpHl pazbera y HpBITYHHI C
IECTOM 14-16 JIeT. Pesynomamut
uccnedosanus. Boum pa3paboTaHBl dYeThIpe

KOMIUIEKCA ~ YNPOKHEHWH  (KOKIbIA U1t
ONpEIENEHHOM 4YacT  TPBDKKA), KOTOpHIE
HCHOJIB30BAIUCH pu COCTABIICHUHI

WHIMBULyaIbHbIX MHKPOLHKIOB C Y4ETOM
cmabbIX M CHIBHBIX CTOPOH B IIOJATOTOBKE
nesymek. Ilpraem, B Oonbmueil —cremeHn
UCTIONIB30BAIUCh  YTIPAXKHEHUS] HE M3ydaeMble
panee. Takoll moaxoJ AaBal BO3MOXKHOCTb 3a
CuéT U3y4YeHUs HOBBIX BCIIOMOIaTEIbHBIX
YIPa)KHEHNH BHOCHTh M3MEHEHUS B OT/EIbHbBIC
YacTy NPBDKKA, a BMECTE C 9THM (OpMHpOBATH

0oJyee  COBEpILCHHBIA HABBIK  IIEJIOCTHOTO
NPBDKKA, KOTOPBIA  BIOCIEACTBHM  CTaHET
OCHOBOI WHUBUTY &JIbHOM TEXHUKHU.

Kommekcpl cocTosti U3 OTHOHANPABIECHHBIX
YIPaXXHEHUH C MOBBINAMOIIECH CI0XKHOCTBIO OT
HEPBOTO YIPKHEHUs MO0 3aKIFOUYUTENBHOIO.
IlenenanpasieHHoe MPUMEHEHUE
pa3pabOTaHHBIX KOMIUIEKCOB CIIOCOOCTBOBAIIO
COBEpIICHCTBOBAHUIO  OTHENBHBIX  YacTeit
OpbDKKA C IIECTOM, TOBBIICHUIO OOMIEH
CIIEIMAIBHON (U3NYECKOH IOJrOTOBIEHHOCTH
CIIOPTCMEHOK. Bb1600bl. DKcIieprMEHTAIBHAS
ampoOanyst METOAMKH ONTHUMM3ALUN  TEMIIO-
PUTMOBOH CTIPYKTYphlI pazdera y HpBITYHHH C
mrectoM 14-16 et nokazana ee 3 heKTHBHOCTD
kak  (akropa  onTUMM3AIMHM  y4eOHO-
TPEHUPOBOYHOTO Tporecca. B xome
SKCTIEPHMEHTa  JOCTHTHyTa  CTaOWIM3aris
pazbera y NpHITYHHH € IIECTOM, KOJIMYECTBO
YIAUHBIX COPEBHOBATEBHBIX TIOTIBITOK
yBEMUMIIOCh OT 46 10 69 %, xo3hduimeHt
peanu3almK CKOpocTH pasbera y 4 JIeBylIek
YBEMUWIICS, 9TO  CBHIETENBCTBYeT 00
YIy4IIEHNN TEXHUKH Oera C IIeCTOM.

METO/IMKa, MPBITYHBU C IIECTOM, KOMILIEKCHI
YIPKHEHNUIH, pasoer, TEMITO-PUTMOBAS

CIpyKTypa
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Formulation of the problem. It is known, that with an increase of the skill of female athletes,
the take-off speed starts to play a leading role in achieving high results in pole vaults [2, 5, 7, 11].
Currently, training aimed at running is carried out in two main ways: the first is to increase the
absolute speed of running and the second is to reduce the difference between speed in a “smooth”
run and run with the pole in hand [1, 10, 12].

One of the main problems in maintaining the gained speed in the last steps of the take-off is
the incorrect construction of the tempo-rhythm structure of the take-off, which is due to the
imperfection of holding, putting forward and carrying the pole. The latter occurs due to a certain
underestimation of the role of the run in the pole vault by coaches. At the same time, a number of
coaches lack a clear idea about the correlation of the individual sides of the training process in pole
vaulting and the place of each means in the system of annual training of athletes.

Analysis of recent research and publications. An analysis of literary sources made it
possible to single out the main tasks solved by athletes in the run in the pole vault [8, 13, 14, 15,
18]. Jumpers seek:

- to develop maximum controlled speed;

- to form the tempo-rhythmic structure of movements with an increased frequency of running
steps at the end of the takeoff. It is characterized by a reduction in the flight phase time and an
accentuated lowering of the leg to the support;

- to effectively put the pole at point-blank range and accurately place the foot in the place of
repulsion.

In this case, it is important, according to experts, to consider two points. The first point
(technical) is the imperfection of holding, putting forward and carrying the pole [1, 5, 6, 14, 18].
The second (methodical) is the lack of a clear understanding of the relationship between individual
sides of the training process and the place of each means in the annual training system by coaches,
which led to some underestimation of the role of running in the pole vault [7, 9, 11, 15].

When developing a methodology for optimizing the tempo-rhythm structure of the run, we
proceeded from the fact that the exercises used were simple and attainable, and also provided for
the formation of skills and abilities necessary when performing the basic movements and their
meaningful attitude to implementation. Moreover, the main task of such exercises was to develop a
sense of time, rhythm and orientation in space.

When considering the duration of targeted pedagogical impact, we relied on the opinion of a
number of authors [3, 6, 9] that after 20-25 sessions aimed at improving elements of the technique
of movements. According to them, we can get a positive effect from the methodology applied.

The aim of the study is to develop a methodology of the tempo-rhythm structure of the take-
off run for pole-jumpers aged 14—16 years.

Material and research methods. The task of the first stage of the pedagogical experiment
was to assess the level of development of physical qualities and the correspondence of load
parameters to the characteristics of the sexual development of athletes. The studies were carried
out at the winter sports day of the Youth and Youth Sports School, Sports School of the Gomel
Region (12/23/2016) and the championship of the Gomel Region on 05/05/2017. The strongest
pole-vaulters “SCYSOR (Sports children’s youth school of the Olympic reserve) on track and field
athletics” (5 people) took part in them.

The objective of the second stage was to evaluate the biomechanical parameters of the pole
vault technique. This was done whilst comparing the results of angular measurements with the
model characteristic of the run of girls 14-16 years old.

The task of the third stage was the practical verification of the proposed methodology for
optimizing the rhythm of the final part of the run for pole vaulters. To form the optimal tempo-
rhythm structure of the take-off and improve the technical preparedness of the athletes, we used
the special exercise complexes developed by us.
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Calculation of mean values and determination of statistically significant differences using
Student's T-criterion was performed by automatic calculation of the Microsoft OfficeExcel
program.

The results of the study. Four sets of exercises were developed (each for a specific stage of
the jump), which were used in compiling individual microcycles. This was done taking into
account the strengths and weaknesses in the preparation of the girls. Moreover, not previously
studied exercises were used to a greater extent. This approach made it possible to make changes in
individual stages of the jump due to the study of new auxiliary exercises, and at the same time to
form a more advanced skill of a holistic jump, which will subsequently become the basis of
individual technique.

The complexes consisted of unidirectional exercises with increasing complexity from the first
exercise to the final one.

COMPLEX 1

Orientation - improving the technique of the start of the take-off:

1) holding, carrying and the form of walking and running with a pole - 30 times;

2) the start of the take-off (walking through 1 - 2 - 3 steps of the stairs - 30 times;

3) walking and running according to the markings (1st step - 4 feet, 5 feet, 6 feet) - 30 times;

4) walking and running along the marks with the transition to acceleration - 30 times.

Between repetitions, the grip width and the method of carrying the pole are specified.

Focus - improving the middle part of the run:

1) 10 standard steps (walking through 4 stops, running through 6 stops) - 30 times;

2) walking 10 steps with lowering the pole and hitting the mark - 30 times;

3) 30 m run in the form of an acceleration and lowering the pole at the end of the segment - 30
times;

4) run on a run with repulsion (16 - 18 running steps) - 30 times.

COMPLEX 2

Orientation - improvement of take-off technique with transition to hanging:

1) jumping into hanging on a crossbeam from three steps, a rope, a gymnastic wall - 30 times;

2) placing in a box with a pole bending for 4 steps - 30 times;

3) “input of the pole” from 3 to 4 steps - 30 times;

4) “input with a pole” from 4 steps, with the transition to hanging on a pole (sand, box) - 30
times.

Between repetitions, the staging of the pole is improved by 4-6 steps;

5) the entrances to the sand (grip increases) from 4 - 6 - 8 steps, - 30 times;

6) bending the pole (pushing leg on the box with 2 steps, bending the pole (pushing leg on the
box 30 - 40 cm) -30 times;

7) jumping into a rope as high as possible from 4 to 6 steps - 30 times;

8) "entrances" to the box with 6 - 8 - 10 steps (grip as high as possible) - 30 times.

COMPLEX 3

Orientation - improved coordination of movements in the biomechanics of the running step:

At this stage it is very important to observe the principle of gradualness in increasing the
intensity of performing special exercises. Improving coordination abilities begins with exercises
on the accuracy of movements, first at a slow, then average, fast and fastest pace. It should be
emphasized that the athlete must observe the transition from conscious control of movements to
their automatic performance and it is very important to maintain a functional posture.

As is known [4, 13, 16, 17], the implementation of speed-power qualities should not be ahead
of technical training in order to avoid the emergence of a ‘“speed barrier”. The intensity of
performing special running exercises (SRE) and speed running is increased provided that the basic
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technique of movements is maintained. Used exercises aimed at creating a sense of rhythm and
orientation in space.

1). SRE - the length of the segment is 20-50 m walking with increasing intensity. At the end of
the segment the speed is maximum, with the transition to running. For example, a gradual
transition from “lifting the heel” to “lifting the knee and thigh” followed by running.

2). Running on segments of 40-120 m with an intensity of 80-90%, the pace is increasing, the
rhythm is "1-2", "1-2-3" or "1-2-3-4". The task is to improve the technique of running and rhythm.

3). The same exercises were used as the previous complexes, but in a different modification.
For example, a tenfold jump in marks or running through stuffed balls. When performing the
exercises, certain conditions were observed (amplitude, sequence, repetition rate, duration, etc.)

COMPLEX 4

Orientation - special training for pole vaulters.

1) SRE and running on a segment with a shortened pole - to form a functional posture.

2) The same, with a lightened pole of normal length - to synchronize the frequency of
oscillations of the pole and bct jumper.

3) The same when running on an incline track.

4) Repeated run on segments in the rhythm of the run.

5) Running with a pole of competitive weight and length on the move, with maximum speed.

COMPLEX 5

Orientation - improving the grouping and hanging:

1) holding on to a rope while sitting on the floor, a coup in a grouping - 30 times;

2) jumping to the crossbar from two steps - perform grouping - 30 times;

3) entering, hang, flip - get the pole with your feet from 2 - 4 - 6 steps, - 30 times;

4) performing grouping and staying at the pole from 4 - 6 - 8 steps - 30 times;

Between exercises - the work of the hands in the broach and turn (standing on the ground).
5) the implementation of the "broach" and rotation on the trolley (training simulator) - 30 times;
6) the implementation of the "broach" and rotation on the suspended simulator - 30 times;
7) with a run of 4 to 6 steps, a long jump without turning is 30 times;

8) from 6 to 8 steps of the take-off jump with a pole without a bar - 30 times.

COMPLEX 6

Orientation - combining elements in a jump:

1) lightweight pole, run 6 - 8 steps, jump over the bar - 30 times;

2) a jump from a rope over a bar (standing on a dais) - 30 times;

3) pole vault without turning (get the bar with your feet) - 30 times;

4) entrances on a high grip (in sand, box) with 14 - 16 - 18 take-off steps - 30 times;
Between jumps - imitation of staging and turning on a pole.

5) jumping at an easily overcome height (style formation) - 30 times;

6) jumps from 14 to 16 take-off steps (after 2 jumps, raise the bar) - 30 times;

7) from a sitting position on the ground, bend and hold the pole for 5 s - 30 times;

8) the formation of a competitive jump (run, grip, pole number) - 30 times.

From each complex, 1-2 exercises were included in the training session, then the following
exercises were used in the classes. In each training session, physical exercises were included with
the goal of eliminating the weakened links and forming muscle topography, which provides the
opportunity to master the technique of a universal style of jumping.

A pedagogical experiment was conducted to identify the dependence of the technique of
performing a competitive exercise on the level of development of the physical qualities of young
pole vaulters, as well as substantiating the effectiveness of the proposed methodology for
optimizing the rhythm of the final part of the run for pole vaulters. The experiment was carried out
in three stages.
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The task of the first stage of the pedagogical experiment was to assess the level of
development of physical qualities and the correspondence of load parameters to the characteristics
of the sexual development of athletes.

The survey data, conducted at the first stage, recorded a low level of power and speed-power
abilities, which indicates the insufficient use of such exercises in the training process (Table 1).

Table 1
Test results of the experimental group before and after the experiment

Testing steps Before the | After the | Significance  of
Tests experiment experiment Differences (p)
General physical training
Running 10 meters, s 1,92+0,083 1,84+0,08 <0,05
Running 5 minutes, m 1295+54 1525498 <0,05
Running "snake" 10 m, s 2,52+0,05 2,46+0,06 <0,05
Tilt forward, cm 28.2+1,45 32+2 >0,05
Long jump from a place, cm 205,5+2,5 217,5+2,81 >0,05
Special physical training
Pull-ups on the crossbar, number of times 3,5+0,6 4,3+0,73 >(,05
Five forward somersaults together, s 6,56+0,03 6,03+0,01 <0,05
Five somersaults back together, s 8,21+0,14 7,71+£0,23 <0,05
Raising legs on the crossbar, number of times | 10,6+1,4 12,8+1,8 >0,05

The objective of the second stage was to evaluate the biomechanical parameters of the pole
vault technique. When comparing the results of angular measurements with the model
characteristic of the run of girls 14-16 years old (Table 2), inconsistencies were established that
indicate insufficient technical readiness of pole jumpers.

Table 2
Biomechanical indicators of pole vaulters 14-16 years old before and after the experiment
Biomechanical indicators Bef01.‘e the After the experiment
experiment
Official result, m 2.80 3.20
Number of steps 10 12
Speed in the run-up, m/s 6,4-6,6 6,8-7,0
The slope of the pole at the beginning of the run, 71 74
degrees
The slope of the pole in the middle of the run-up, 64 64
degrees
Setting the pole is performed 4 steps 6 steps
Pace of the last run-up steps, step/s 4 5
Pole setting angle, degrees 40 31
Angle of flexion of the lower grip arm, degrees 81 90
The angle of flexion of the leg, the degree 95 110
Repulsion time, s 0,74 0,66
Pole bending time, s 1,98 2,97
The angle between the torso and thighs in the grouping, 55 51
degrees
The maximum distance of the CCM from the pole 87 64
during "broaching", sm
The angle between the body and hips at the end of the 93 120
"broach", degrees
The angle between the shoulder axis and the bar at the 30 The shoulder axis is
transition, degrees parallel to the bar
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An assessment was also made of the degree of realization of the speed capabilities of athletes
in a competition. It was estimated by the speed realization coefficient (the ratio of the competitive
speed on the last 5-meter take-off run to the absolute running speed, in percent).

The degree of implementation of the take-off speed in different stages of the jump was
estimated by the coefficient of the take-off speed (the ratio of the competitive result to the speed in
the last 5-meter run). There was a lag in the speed realization coefficient from model indicators
and the low implementation coefficient of the take-off speed, which indicates the absence of an
optimal rhythm of the final part of the take-off for pole-jumpers (Table 3).

Table 3
The degree of implementation of the speed capabilities of athletes in a competition
(12/23/2016) at the beginning of a pedagogical experiment

Indicators Sportswomen

K.K. A.E. K.D. 1.U. M.K.
Competitive result, sm 360 340 320 320 280
Running for 10m on the move, s 1,29 1,32 1,29 1,35 1,36
The sales ratio of speed, % 93,8 92,4 88,1 89,7 85,9
Speed on the penultimate 5 m run, m/s 7,11 6,83 6.64 6,55 6,11
Speed at the last 5 m run - up, m/s 7,27 7,01 6,83 6,65 6,31
Coefficient of implementation of the run-up speed, c.u. 0,495 | 0,485 | 0,469 | 0,481 0,444

The task of the third stage was the practical verification of the proposed methodology for
optimizing the rhythm of the final part of the run for pole vaulters. To form the optimal tempo-
rhythm structure of the take-off and improve the technical preparedness of the athletes, we used
the special exercise complexes developed by us. Each complex was repeated twice a week for
three weeks, exercises were performed at the end of the main part of the session.

The purposeful use of the complexes contributed to the improvement of individual parts of the
pole vault, to the increase of general and special physical fitness.

Discussion. The results of this study relate to pole vaulters 14-16 years old. Only a few authors
drew attention to the indicated contingent of students [13, 17], and most studies were conducted on
qualified athletes [1, 5, 6, 7, 14, 18]. The methodology for optimizing the tempo-rhythm structure
of the run for pole vaulters at the initial specialization stage was proposed for the first time.
However, it should be noted, that work with any contingent of athletes has important nuances,
which can also be systematized and considered in further observations and studies.

In the course of our experiment, positive dynamics can be traced in general and special physical
fitness (see Table 1). Due to the targeted use of strength exercises, athletes experienced a
significant increase in strength and speed-strength abilities. Thus, the result in raising legs on the
crossbar increased from 10,6 £ 1,4 to 12,8 + 1,8 times (p> 0.05), and in long jumps from standstill:
from 205,5 +2.5t0 217,5 + 2,81 cm (p> 0.05).

The level of development of motor coordination abilities and endurance has also changed. If
before the experiment the result in a 5-minute run was 1295 + 54 m, then after the experiment it
was 1525 £ 98 m (p> 0.05). The execution time of the five somersaults back and forth increased
from 6,56 = 0,03 to 6,03 = 0,01 s and from 8,21 + 0,14 to 7,71 £ 0,23 s, respectively. The
differences are statistically significant for a 5% significance level.

The purposeful use of the complexes also contributed to the stabilization of the run for pole
vaulters. The number of successful competitive attempts increased from 46% in December to 69%
in May, the coefficient of realization of the take-off speed of 4 girls increased, which indicates an
improvement in the technique of pole vaulting (table 4).
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Table 4
The degree of implementation of the speed capabilities of athletes in a competition
(05/05/2017) at the end of a pedagogical experiment

Sportswomen
K.K. A.E. K.D. 1L.U. M.K.
Competitive result, cm 380 360 340 320 300
Running for 10m on the move, s 1,28 1,30 1,30 1,32 1,34
The sales ratio of speed, % 94,9 93,1 91,2 88,3 86,9
Speed on the penultimate 5 m run, m/s 7,19 7,03 6.78 6,52 6,27
Speed at the last 5 m run - up, m/s 7,41 7,16 7,01 6,69 6,48
Coefficient of implementation of the run-up speed, c.u. 0,513 0,503 | 0,485 0,478 | 0,463

All athletes increased speed in the penultimate and last five-meter section before repulsion.

The coefficient of realization of the take-off speed increased in four out of five jumpers, and in
two girls it approached the model indicators, which testifies to the high technical running fitness of
the athletes and the ability to translate the obtained kinetic run-off energy into repulsion.

Thus, the dependence of the technique of competitive exercises on the level of physical fitness
of pole-jumpers aged 14-16 years is confirmed by positive test results and a change in the
kinematic and dynamic characteristics of the jump. At the same time, correction of special running
training aimed at optimizing the tempo-rhythm structure of the take-off run is a fundamental
condition for “minimizing” pedagogical errors and prevents inadequate acceleration and
deceleration of the level of performance as sportsmanship grows.

Conclusions. Experimental testing of the methodology for optimizing the tempo-rhythm
structure of the run for jumpers with a pole of 14-16 years old has shown its effectiveness as a
factor in optimizing the educational process. During the experiment, stabilization of the takeoff run
for pole vaulters was achieved, the number of successful competitive attempts increased from 46
to 69%, the coefficient of realization of the takeoff speed of 4 girls increased, which indicates an
improvement in the technique of pole vaulting.

The new data obtained broadens and deepens the knowledge about the system of knowledge
regarding the directions of optimizing the training of athletes, makes it possible to use the
qualitative values of technical readiness indicators in the correction of the training process, and to
determine the prerequisites for improving the competitive activity of pole jumpers of various
qualifications.

The prospect of further research can be concluded in the development of methods for the
tempo-rhythm structure of the take-off run for qualified pole vaulters.
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