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Abstract

The objective is to determine the differences in the technique of the in-run position execution at the beginning of take-off
by junior ski-jumpers of different qualification (sports training).

Materials and methods. The participants in the study were 22 junior ski-jumpers aged 14-16 (a group of junior ski-
jumpers) performing during the Ukrainian Ski-Jumping Championship (October 9, 2010, Vorokhta, Ukraine). The
correlation analysis thereof established the relations between the jump length and the angular parameters: in the ankle
joint, knee joint, hip joint, and pelvis joint, which condition the positional relationship of the body joints and the position
of the ski-jumper at the beginningof take-off.

Results. The study established the correlation relations between the jump length and the angular parameters that condition
the horizontal positioning of the body. The correlation coefficient for the jump length at the inclination angle of the
segment of the straigt line passing through the axes of the ankle and shoulder joints to the direction of the skier’s movement
is ¥=-0.563 (p = 0.006), and that at the inclination angle of the segment of the straight line passing through the general
center of body weight and the axis of the ankle joint to the direction of the skier’s movement is r= -0.355 (p = 0.105).
Conclusions. A position of lowly groupping at the beginning of the take-off allows to improve the sporting result. The
study established the correlation between the jump length and the angle, particularly in the ankle joint, to be r= -0.2244 (p
=0.274), in the knee joint — r= -0.165 (p = 0.464), in the hip joint —r=-0.127 (p = 0.574). It determined the statistically
reliable differences in the parameters of the body position at the beginning of the take-off on the jump ramp (p <0.05).
Key words: ski jumping; take-off; technique; kinematics; parameters.

enhances the movement speed and its influence is simi-
lar to the in-run speeding. COM movement forward
the area of stability on the take-off table creates the ro-

Introduction

Ski jumping is one of the complex co-

ordinative and high-level technical kinds of sport. The
effectiveness of flight phase significantly depends on the
take-off. The jump length and sport result also depend
on take-off. While straightening from the in-run posi-
tion, a skier jumps and moves COM (centre of overall
mass) up-forward. Speed of COM movement can be
divided into horizontal and vertical speed. Maximal
increasing of COM horizontal speed in take-off phase
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tation, which increases the body inclination in flight
phase. Vertical speed component of COM movement
at the end of the take-off table increases the height of
the flight trajectory. It depends on the length of COM
movement from the lowest to the highest position. It
sets the requirements to the body pose at the begin-
ning of take-off while in-run position. Improvement of
movements in take-off phase requires the usage of pat-
terns, which help to control effectively and determine
discrepancy between young skiers’ technique and opti-
mal technique. As a standard it is the most appropriate
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to use model characteristics (A.Kazmiruk et al., 2016),
which are based on mathematical modelling or analysis
of better sportsmen’s technique in a definite group or
the best skiers’ technique.

The scientific literature shows angle parameters of
body poses during in-run and take-off for different re-
searched groups of highly qualified skiers (Maryniak
]. et.al,, 2002; P. Grimshaw P. & Marqes-Bruna, 2009;
R. Puumala, 1995), but the usage of these parameters is
not advisable while improving young skiers” technique
on not high trampolines. The article (I. Zanevskyy
& V. Banakh, 2010) reveals kinematic parameters of
young skiers’ body pose at the beginning of take-off on
trampoline HS-75 and two-parameter model which can
be used while improving skiers’ technique and increas-
ing jump length.

Medium and low pose, which provides a powerful
take-off, is the most efficient before movements on the
table (R. Puumala, 2005; H. Hoshino et. al., 2001). Low
pose is provided by decreasing the value of angles in
knee, ankle and hip joints. Decreasing the value of an-
gles increases the potential for demonstration of power-
speed qualities in the process of take-off (Jost B. 1998;
H. Hoshino et. al., 2001).

It is considered that decreasing of ankle joint angle
during in-run phase helps to place the body in the po-
sition, which decreases the muscle tension of shin and
hip front part. Decreasing of muscle tension reduces the
muscle fatigue and promotes better muscle functioning
in take-off phase. Aerodynamic characteristics of in-
run pose are defined by decreasing of ankle joint angle.
Low body pose decreases the cross-wind resistance
while in-run and increases the speed of movement.

The authors determined significant correlations be-
tween the jump length and five parameters of skier’s
body pose, namely with angles in the ankle (r = -0.614;
p <0.001), knee (r =-0.596; p < 0.001), and hip joints (r
= -0.437; p < 0.012), with the angle of incline to direc-
tion of skier’s motion of line which passes through the

COM of the body and axis of ankle joint (r = - 0.556;
p<0.001), and also with the angle of incline to direction
of skier’s motion of line which passes through the axis
of ankle and shoulder joints (r = -0.402; p < 0.03). These
correlations prove that if the direction of correlation
for all the five parameters of the body pose with jump
length is negative, it is possible to accept a conclusion
that as more compact body parts are grouped, the prob-
ability of achieving a better sporting result is higher.
These data supplement the statement (I. Zanevskyy &
V. Banakh, 2010).

The developed model defines the lowest values of
particular parameters: ankle joint angle - 42,8°, knee
joint angle — 56,9°, the angle of incline of line which
joins COM and the axis of ankle joint to the direction
of skier’s motion - 57,2°.

Research objective. To identify the differences in the
body pose parameters of young ski jumpers at the be-
ginning of take-off during the in-run.

Materials and methods

The article presents the results of a comparison of
kinematic parameters of body pose at the beginning of
take-oft during the in-run. Comparison of kinematic
parameters of body pose at the beginning of take-off has
been carried out. In the course of research we received
preliminary information on kinematic characteristics
and peculiarities of in-run at the beginning of take-off
done by ski jumpers of different qualification and sports
fitness levels. Correlations of the studied parameters
with the length of jumps have been set as well. The used
information (Zanevskiy, Banakh, 2010) considers ki-
nematic parameters of 33 ski jumpers aged 16-17 years
(senior group of ski jumpers) who participated in in-
ternational competitions «Lotos Cup» January 30, 2010
in city Szczyrk (Poland). We also analyzed video re-
cordings of take-oft of 22 ski jumpers aged 14-16 years

Fig. 1. An image of a ski jumper on the take-off table and a scheme model of his body with the rectangular coordinate
system xOy (I. Zanevskiy & V. Banakh, 2010)
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(group of junior ski jumpers) in the championship of
Ukraine in ski jumping October 9, 2010 in village Vo-
rokhta (Ukraine). Parameters of ski jumping technique
performance and sport results were processed on the
basis of video recordings of first series of competitions.

Videorecording was done with the help of digi-
tal camera Canon S3 IS with frequency of 60 Hz. The
camera was located on the side of the take-off table at
the distance of 20 meters perpendicular to the ski in
3 meters to the edge of the table. The horizontal axis
of the camera is tilted at an angle of the table. During
the recording camera was rotated around its vertical
axis. We have taken into account weather conditions in
which the shooting was carried out and the technical
requirements for its implementation, which allows to
minimize systematic and random error associated with
the properties of optics and video technology. To zoom
videorecordings, layout of the distance was set in front
of ski rail on the take-off table (between the camera
and the object of recording). Identification of necessary
information, quantitative kinematic parameters was
carried out using the proposed video analysis. It was
believed that the beginning of the in-run of the skier
was prior to take-off beginning.

We used the technology of measurement and analy-
sis for take-off technique based on the processing of
body images projected on the sagittal plane (Zanevskyy,
Banakh, 2010) and determination of kinematic param-
eters using computer programs Excel and Paint (Fig. 1).
Since skis during take-oft are not detached from the
take-off table, we can assume that the skis are in the
horizontal position relative to the table. The structure
scheme of the skier’s body is taken as flat branched
hinge-rod chain composed of eight parts: the foot with
the ski, legs, hips, trunk, head, shoulder, forearm and
hand. Parts of the body form together joints that simu-
late kinematic pairs of fifth grade: p - ankle; s - knee; f
- hip; b - shoulder; b ‘- neck; a - elbow; m - wrist (Fig. 1).
Coordinates of the mass centers of head and foot are
defined by the relevant markers on the helmet of skier
(point gc) and shoes (point gp). Joint angles, as well as

four more angles, parameters of the skier’s body pose
are calculated by trigonometric formulas.

Thus, skier’s body pose is defined by parameters
corresponding to the respective joint angles that are
shown in the kinematic scheme of skier’s body (Fig. 1).
Additionally, four parameters that are appropriate to
characterize position of ski jumper are used. These are
angles of inclination to the direction of skier’s motion
(on the take-off table - it’s tilted at 10 + 12 ° to the hori-
zontal) of lines that pass through the axis of ankle and
shoulder joints (angle w), ankle and hip joints (angle v),
through the axis of ankle joint and COM of the body
(angle &), through COM of the body and the center of
the foot (angle {); and through the axis of hip and shoul-
der joints (angle «).

Research results

In Table 2 data of statistical analysis concerning
take-off technique in the initial phase (in-run) are pre-
sented, namely parameters that characterize compact
grouping of body parts. The study involved 22 less
skilled ski jumpers aged 14,9 + 0,8 years belonging to
Kremenets, Vorokhta, Verkhovyna, Nadvirna sports
schools of Ukraine.

Starting position at the beginning of the motion is
facilitating the further implementation of take-off. Ac-
cording to the authors, the lower parts of the body are
grouped in a pose, the less air resistance during in-run
is observed. The result is saving of energy, caused by the
scattering of skier’s potential energy, which increases
the velocity of skier’s body during motion on the take-
off table. At the same time, a compact body pose po-
tentially enables skier to jump higher from the take-off
table. The higher position of skier is, the greater may be
flight time, and hence the length of the jump.

The angle of incline of shin in the initial position of
the body determines the location of COM of the body
relatively to the stability area during in-run. In particu-
lar, the values of angles: ankle joint - (a), knee joint - (),

Table 1. Parameters of skier’s body pose at the beginning of take-off (N = 22)

Stat. a’ p° Y v’ ] o K’ - o’ v
M 61,5 86,8 29,6 5,8 9,4 -21,5 4,7 84,0 66,4 111,3
SD 4,6 6,4 3,8 6,8 4,2 5,5 5,4 4,1 3,7 4,4
r -0,244 -0,165 -0,127 -0,097 0,040 0,243 -0,026 -0,355 -0,563 -0,036
t 1,125 0,746 0,572 0,435 0,179 1,123 0,117 1,699 3,049 0,161
P 0,274 0,464 0,574 0,668 0,860 0,275 0,908 0,105 0,006 0,874
Max 68,7 99,9 37,7 16,6 15,8 -11,1 15,3 91,3 73,4 119,2
Min 50,5 78,4 22,8 -9,5 -1,8 -31,0 -8,3 73,8 58,9 101,8
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Table 2. Parameters of skier’s body pose at the beginning of take-off in ski jumping

Stage
Ne Parameter Unit Senlo(rl\?l: ;l;r)nper s ]unlo(rl\?k:l }2';)“1’“ s Difference P
M<=SD

1 a degree 52,8+4,3 61,5+4,6 -8,7 0,001
2 B degree 74,1£7,6 86,8+6,4 -12,7 0,001
3 y degree 34,5+4,3 29,6+3,8 4,9 0,001
4 174 degree 9,6+4,5 5,8+6,8 3,7 0,030
5 (/) degree 8,3+4,7 9,4+4,2 -1,1 0,376
6 0 degree -3,7+8,3 -21,5%5,5 17,8 0,001
7 K degree 13,5£5,6 4,7+5,4 8,8 0,001
8 4 degree 74,4+3,5 84,0+4,1 -9,6 0,001
10 (0] degree 60,7£3,5 66,4+3,7 -5,8 0,001
11 v degree 100,6+3,2 111,3+4,4 -10,7 0,001
12 Lim metre 63,4+8,2 55,8+8,01 7,6 0,001

hip joint (y) determine the relative position of parts and
pose of the skier’s body at the beginning of take-off.
Relevant parameters of young ski jumpers amounted
to 61,5 £ 4,6°; 86,8 + 6,4; 29,6 + 3,8°, where there are
minor, reverse correlation relationship with the length
of jump (p>0,05) (Table. 1). Trunk inclination relative
to the direction of motion determine the value of these
angles. Reducing the angle of trunk inclination i. e. the
line that passes through the axis of the hip and shoul-
der joints relative to the direction of skier’s motion —
(r) (that corresponds to 4,7 + 5,4°), to a great extent
provides favorable aerodynamic conditions while fast
moving of skier during in-run, reduces drag of the on-
coming air. Statistically significant correlation relation-
ships for this parameter was also not set r = -0.026 with
p = 0,908.

Parameters of the body that determine the location
of the body and its parts in a horizontal position are
considered to be the location of the shoulder and hip
joints relative to the stability area. In the angle of in-
cline to the direction of skier’s motion the line passing
through the axis of the ankle and hip joints — (v) its
value is 66,4 + 3,7°, correlation with the jump length
is r = -0,036 at p = 0,874. In the angle of incline to the
direction of skier’s motion the line passing through the
axis of the hip and shoulder joints — (@) its value is
111,3+4,4 we received r = -0,563 at p = 0,006. Reduction
of the angle of incline to the direction of skier’s motion
of the line passing through COM of the body and axis of
ankle joint improves stability of system “skier - skis” and
creates favorable conditions for reveal of muscles po-
tential and the best course of take-off — (£). The value
of this angle was 84,0 + 4,1° we received r = -0,355 at
p=0,105.

180

Reduction of the angle of incline of head relative to
the body — (0) to some extent reduces the drag force.
In ski jumpers at the stage of specialized basic training
it amounts to 21,5 + 5,5°.

In the preparation process of young athletes who
are less skilled (e. g. Ukrainian ski jumpers) it is bet-
ter to use model characteristics of exercise techniques
of higher qualification athletes (e. g. Poland, Szczyrk)
(Zanevskiy, Banakh, 2010). The differences in the values
of parameters between older and younger ski jumpers
determine the reserves for improvement of technique
and improvement of sport result for less skilled ski
jumpers of Ukraine.

Data of statistical analysis of kinematic parameters
of body pose at the beginning of take-off are given in
Table. 2. In groups of junior ski jumpers as compared
with senior ones, there are significant differences in
most of the studied parameters.

According to value of parameters that determine
sport result, length of jump - a group of senior ski jump-
ers, the value of this parameter was 63,4 + 8,2 m against
55,8 + 8,0 m compared with less skilled ski jumpers who
were at the stage of specialized basic training.

Thus, the angles of incline of shin relative to the di-
rection of motion - (a) and in knee joint - (f) in group
of junior ski jumpers were 61,5 + 4,6 and 86,8 + 6,4° vs
52.8 + 4, 3°and 74,1 + 7,6° in senior athletes. The value
of the angle in hip joint (y) - was 29,6 + 3,8° against
34,5 + 4,3° respectively. According to parameters o, f3,
y there are significant differences in average values of
these parameters in both groups (p <0.001). Reduction
of average values of parameters a, 3, y to a great extent
determines compact grouping of the body parts at the
beginning of take-off. At the same time, active flexion of

TM®B, 2017, tom 17, N2 4
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hip joint reduces resistance to the oncoming air which
on one hand is due to the need to reduce the drag of
the already high rack, on the other hand — to a certain
extent determines the location of COM of the body and
allows to keep stability on the take-oft table before take-
off in less skilled skiers.

The value of the following parameters are highly
important: the angle of trunk incline, that is the line
that passes through the axis of hip and shoulder joints
to the direction of motion of skier («); the angle of
incline to the direction of motion of skier — the line
passing through the axis of the hip and ankle joints (y);
the angle of incline to the direction of motion of skier
— the line passing through the axis of the ankle and
shoulder joints (@). These values describe position of
skier’s body parts and depend on parameters presented
above. In the position of the body at the beginning of
take-off there are significant differences (p>0,001) in
average values of the relevant parameters (x, @, v), in
a group of young ski jumpers 4,7 + 54°; 66,4 * 3,7°
and 111,3 + 4,4° against 13,5 £+ 5,6"; 60,7+ 3,5° and
100,6 £ 3,2° in a group of older and more qualified ski
jumpers.

In groups of ski jumpers placement and hand po-
sition are determined by minor differences in terms
of values, namely the angle of shoulder joint (i), the
angle of elbow joint (¢). In the group of junior ski
jumpers, as compared with the senior ones, values of
these angles constituted 5,8 + 6,8" against 9,6 * 4,5%;
and 9,4 + 4,2° against 8,3 £ 4,7°. Inter-group differ-
ence in average values of two parameters viewing the
angle of elbow joint (¢) had no statistical significance
(p> 0,05). In terms of averages in shoulder joint (y)
inter-group differences in groups under study was 3,7°
(p <0,030).

In the parameters concerning angle of incline of
head relative to trunk there are significant differences.
The difference in value of incline was 17,8° (p <0.001).
In less skilled athletes, in the group of junior skiers, the
value of this angle was -21,5 + 5,5° against -3,7 + 8,3" in
the group of more qualified jumpers. On the one hand,
the lower is location of the head relative to the body,
the more reduced resistance to the oncoming air we
observe, on the other hand, the less incline of the head
forward allows to follow better visually the edge of the
table, allowing accurate and timely execution of motor
actions.

In the position of the skier’s body at the begin-
ning of take-off, there is an important indicator, i.e.
the angle of a line, passing through COM of the body
and axis of ankle joint to the direction of the skier’s
motion. Thus, in the position of the body at the begin-
ning of take-off in less skilled young ski jumpers, it is
84,0 £ 4,1° against 74,4 + 3,5° in the group of senior ski
jumpers. Inter-group difference of average values was
9,6° (p <0.001).

TM®B, 2017, tom 17, Ne 4

Discussion of results

As a result of processing video recordings we have
defined parameters of body poses of 22 ski jumpers
during in-run at the beginning of take-off. According
to the values of parameters we can see that there are
differences in terms of joints angles during in-run in the
poses of ski jumpers. This variability can be seen as the
standard deviation. This can be explained by individual
peculiarities of jumping techniques.

The authors argue that reducing the incline of COM
of the body at the beginning of take-off in a static po-
sition decreases muscle tension of shin and hip front
part and creates more potential for muscle tension, and
increases power while performing take-off. Reduction
of angle values in ankle, knee, hip joints help to reduce
COM of the body, reduce the angle of incline of the
body relative to the direction of movement and there-
fore, aerodynamic properties of skier’s body pose. All of
these will enhance speed of movement, thus increasing
the length of jump.

These data have been confirmed by inverse correla-
tion relationship of angle values of skier’s body pose
with the length of jump. In particular, we observe mi-
nor reverse correlation relationship with the length of
jump, of the following angles values: in ankle joint - (a),
in knee joint - (), in hip joint (y). At the beginning of
take-off of young jumpers (N = 22) these values were
r=-0,244, r = -0165, r = -0,127 (p>0,05) (Table. 1).

The data in Table 2 indicate a statistically significant
difference p<0,05 in values of angles parameters that
determine compact grouping of skier’s body parts and
location of COM of the body during the in-run at the
beginning of take-off between the groups of junior and
senior ski jumpers. Such values of senior ski jumpers are
smaller than in junior ones. These differences indicate
reserves for improvement of technique. An even greater
difference is observed in values of ankle and knee joints
angles and angle of incline of line that connects COM
of the body and ankle joint axis relative to the direc-
tion of movement of young ski-jumpers 61,5 °, 86,8 °
and 84.0 ° respectively with lower marginsof values
of respective parameters of the authors’ mathematical
model (I. Zanevskyy, V. Banakh, 2010); angle of ankle
joint - 42,8 °, in knee joint - 56,9 °, angle of incline of
line that connects COM of the body and ankle joint axis
relative to the direction of movement - 57,2 °.

Conclusions

1) Inverse correlation relationships between the
jump length and angles in ankle (a) — 61,5+4,6°,
r=-0,244 (p>0,05); knee (p) — 86,8+6,4"; r= -0,165
(p>0,05); and hip joints (y) — 29,6+3,8°, r=-0,127
(p>0,05) define the relative position of links and skier’s
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low body pose at the beginning of take-off (Mmomopui
OKHUKK, N=22).

2) The lower position of links and the smaller values
of joint angles during in-run pose are, the higher prob-
ability of achieving better sporting result is. The jump
length is defined by the horizontal position of body and
the position of body links relatively to the stability in the
angles: incline of line which passes through the axis of
ankle and shoulder joints to the direction of skier’s mo-
tion (w) -111,3+4,4° r=-0,563 (p=0,006), and the line
which passes through the body COM and ankle joint
axis to the direction of skier’s motion ({).—84,0+4,1°
r=-0,355 (p=0,105).

3) Statistically significant difference p<0,05 in angle
values of skier’s body pose at the beginning of take-off
between the group of young skiers (22) and the group of
older skiers (33) is revealed. The jump length of young-
er skiers was 7,6 m (p=0,001) shorter and average angle

values of skier’s body pose were bigger than the param-
eters of older skiers. The difference was the following:
ankle joint angle (a) — 8,7°; knee joint angle (B) -12,7°;
the angle of incline of line which passes through the axis
of hip and ankle joints (v) =10,7°; the angle of incline of
line which passes through the axis of ankle and shoul-
der joints (w) - 5,8, the angle of incline of line which
passes through the COM of the body and the axis of
ankle joint to the direction of skier’s motion ({) - 9,6°
(p<0,001). It defines the reserves for angle decreasing
and requires the development of program for improv-
ing of young skiers’ (14-16 year old) in-run pose.
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NMAPAMETPU NO3U TU1A IOHIOPIB B CTINLI
PO3IroHY HA NOYATKY BIALUTOBXYBAHHA

Kasmipyk Anppiit', banax Borogumup?, Bracos Anppiit', JlonatbeB Anaronmiit',
Toscronor Onexcangp', Credpanimmn Haramna'

!JIbBiBCBHKMII epKaBHUI YHiBepcuTeT (isMIHOI KYyIbTYpH

*KpemeHernpka o6macHa TyMaHiTapHO-TIeiaroriuHa akagemisa imeni Tapaca IlleBuenka

Pedepar. Cratbps: 6 c., 2 TabL., puc. 1, 7 mxeper.

Mera po6oTn. Busasurtu BigMiHHOCTI y
TE€XHilli BUKOHAHHA I03Y Ti/la Ha IOYaTKY BilIITOBXY-
BaHHs Yy CTilllli pO3TOHY IOHMX JIVDKHUKIB-CTpUOYHIB
pisHoI kBasidikarii (CTOpTUBHOI HifTOTOBIEHOCT]).
Marepiann i MeTogu. B focimKeHHi B3AmM y4acTh
22 IOHMX MVDKHUKIB-CcTpuOYHIB BikoM 14-16 pokiB
(rpyma MOJIOAIINX TVDKHNUKIB-CTPUOYHIB) Iift 4ac 4yeM-
nioHary Ykpainu 3i cTpuOKiB Ha JIvpKax 3 TpaMIUTiHa (9
xo0BTHA 2010 p., cMT. BopoxTa, Ykpaina). B pesynbra-
Ti KOpeJALiTHOrO aHaidy Oy/lIu BCTaHOBJIEHI 3B I3KNM
MDK TOBXMHOI0 CTpUOKa i KYTOBMMU IapaMeTpaMu:
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y TOMi/IKOBOCTOITHOMY CyT7100i, Y KOiHHOMY CyT/106i,
Y KY/JIBLIIOBOMY CYITIOO0i, 1110 BUSHAYAIOTh B3a€EMHE PO3-
TALIYBaHH JIAHOK Ti/a Ta 03y TVDKHMKA-CTpUOYHA Ha
IIOYATKY BifIITOBXYBaHHA.

PesynpraT. BcTaHoB/IeHI KOpenALiiiHi 3B’ A3Ku
MDK JOBXWHOIO CTpMOKa i KyTOBMMU IIapaMeTpaMu,
IO BM3HAYal0Th PO3TALIyBAHHA Tijla Y TOPM3OHTAIb-
HoMy nonoxkeHHi. Koedirientn xopernawii g goxu-
HU cTpubKa i3 KyTOM Haxuny Bifipiska mpsmoi iHii,
sKa IMPOXOJUTh Yepes3 OCi TOMIJIKOBOCTOITHOTO I II/Ie-
YOBOT'O CYIVIOOIB /10 HAIIPAMKY PyXy JVDKHUKA CTaHO-
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BuThb r=-0,563 (p = 0,006), w1 KyTa HaxXWIy Bigpiska
npsAMoi MiHii, fika mpoxoguTb Yepe3 3LIM Tina it Bich
TOMiJIKOBOCTOITHOTO CYI/I00a IO HAIIPSAMKY PYXY JIVDXK-
Huka — r= -0,355 (p = 0,105).

Bucnosku. Huspko srpynosaHa 1osa Ha I104aTKy
BiJIITOBXYBAaHHA [O3BOJISI€ MOKPAIINUTY CIOPTUBHUI
pesynbraT. BcTaHOBIEHO KOPENALiI0 MiXK JOBXIUHOIO
cTpubKa i KyTOM 30KpeMa y TOMiTKOBOCTOITHOMY CY-

r1o6i r= -0,244 (p = 0,274), y KomiHHOMY CyI706i r=
-0,165 (p = 0,464), y xynbumosomy cyrno6i r= -0,127
(p = 0,574). BusiBneHO CTaTUCTUYHO FKOCTOBIpHi Bif-
MIiHHOCTi B IapaMeTpax II03M Tijla Ha IIOYAaTKYy Bifi-
IITOBXYBAaHHA Ha CTOM TpaMIntiHa (p < 0,05).

KirouoBi cmoBa: cTpubky Ha /vDKax; BifiIITOBXY-
BaHHA; TEXHIKa; KIHEMaTMKa; lTapaMeTpPIL.

NMAPAMETPbI NO3bl TEJIA OHNOPOB B CTOUKE
PA3IrOHA B HAYAJIE OTTAJIKUBAHUA

Kasmupyk Anppeit', banax Bragumup?, Bracos Anppeit’, JlonarbeB AHaTonmit',
ToBcronor Anekcanap', Crepanmmmu Hatanpsa'

!/IbBOBCKMIT TOCYZAPCTBEHHBIN YHUBEPCUTET PU3NIECKON KYIBTYPBI

’KpemeHerikast o6macHast ryMaHUTapHO-TIefarornyeckas akajemus uMennu Tapaca lllepyenka

Pedepar. Crarbs: 6 c., 2 Tab1L., puc. 1, 7 mxepern.

Henp padorbl. Onpenenntb pasmndus
B TEXHJKE BBIIIOJIHEHNA TI03bI Te€/Ia B Ha4ajle OTTa/IKM-
BaHMA B CTOJKE pasrOHa IOHBIX JIbDKHMKOB-IIPBITYHOB
pasnMyHOi KBamupUKayy (CIOPTUBHON IOJATOTOB-
JIEHHOCTH).
Matepuansl 1 MeTORbI. B MccnenoBaHuy NpuHA-
JIM y4acTue 22 I0HbIX JIBDKHMKA-IIPhITYHa B BO3pacTe
14-16 net (rpynma M/IQfUINX JBDKHUKOB IIPBITYHOB)
BO BpeMs 4YeMIIMOHATa YKpauHBl IIO IPbDKKaM Ha
JIBDKAX ¢ TpaMIviiHa (9 okTa6ps 2010 r., nrt. Bopoxra,
YkpauHa). B pesynbraTe KOppensAnMOHHOTO aHaIM3a
OBUIM YCTAHOBJICHBI CBA3M MEXAY JUIMHON IIPbDKKA 1
YIJIOBBIMM IapaMeTpaMy: B TOJIEHOCTOIIHOM CYCTaBe,
B KOJICHHOM CYCTaBe, B Ta300€[peHHOM CyCTaBe, OIpe-
TeTAINNe B3aIMHOE PacIoOJIOXKEHNE 3BEHbEB Tella U
O3Bl TBDKHUKA-TIPLITYHA B Hadajie OTTa/IKMBaHMUA.
PesynpraThl. YCTaHOBIIEHBI KOPPENALVOHHBIE
CBA3U MEXJY IJIMHONM IPbIKKA U YIIOBBIMU IIapaMeT-
pamu, OIpenenAnIIMY PacIONOXeHNe Tella B TOPU-
30HTAJIbHOM HOoXeHuN. KoaduimeHnTs! Koppenanun

COOTBETCTBEHHO /I [YINHBI IPbDKKA C YIJIOM HaKJIOHA
OTpe3Ka IIPsIMOIL TMHUM, IPOXOAAIIEll Yepe3 ocu To-
JIEHOCTOITHOTO U IJIEY€BOrO CYCTaBOB K HAIIPAB/IEHNIO
IBIDKEHUs TbDKHMKA cocTaBisieT r = -0,563 (p = 0,006),
IS YI7Ia HAK/IOHA OTpe3Ka IPAMOIL TVMHNM, IIPOXOfs-
meit yepe3 OIIM Tena 1 0Ch TOIEHOCTOIIHOTO CyCTaBa
K HaIlpaBJIeHNUIO IBVDKEHNs JIbDKHUKA - I = -0,355 (p =
0,105).

Beisopnl. Husko crpynnupoBaHHas 103a B Hava-
JIe OTTA/IKMBAHNUA TTO3BOJIAET YIYYIINTD CIIOPTUBHBIN
pe3ynbTaT. YCTaHOB/IEHAa KOPpeALs MEXNY JIVHOMN
IIPbDKKA U YITIOM B TOJIEHOCTOIIHOM cycTaBe r = -0,244
(p=0,274), B xoneHHoM cycrase r = -0,165 (p = 0,464),
B Ta300eipeHHOM cycTaBe I = -0,127 (p = 0,574). Ycra-
HOBJIEHO CTaTUCTUYECKN SOCTOBEPHbIE PAa3/INIMs B I1a-
paMeTpax Mo3bl Tejla B Hauajle OTTaJIKMBaHU Ha CTONIe
TpamimHa (p < 0,05).

KnioueBble cmoBa: MPbDKKM € TPAMIUIMHA; OTTA-
KJBaHMe; TEXHVKA; KMHEMATHKa; ITapaMeTpBHl.
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