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Abstract

This paper presents an observational study on the level of the bio-motor ability recorded by
nine male team handball players belonging to the Stiinta Bacau Sports Club, at the
beginning of their training period. For assessing the performance, we chose the "15 jumps"
drill, performed using both legs, only the right leg, and only the left leg. As an assessment
device, we used a DELSYS Myomonitor 1V 16 channels electromyograph. The methods
we used in this study were: the study of the specialized literature, the testing method, the
statistical-mathematical method, and the analysis method.

The analysis of the recorded values has shown several aspects. The distribution of
individual values for the average unit power (PU), found between 4.21 W/kg body and
6.06 W/kg body, with an average of 5.27 W/kg body, for the two-leg take-off, emphasizes
the fact that the nine male players have different training levels and performance
possibilities, but these are favorable for getting good athletic results. The take-off height
(H.f), or the spring, has individual values between 45 cm and 32 cm, with a group average
of 39 cm. Five players have individual values higher than the average group value, which
shows good strength and explosive power in the lower limbs. Regarding the repetition
speed (V.rep.), the individual values in six players are better than the average group value
(of 0.18 s), which shows a general high level of performance speed that leads to better
results during competitions. Two of the players recorded lower values for the average
power (4.21 and 4.54 W/kg body), and a deficit in speed (0.24 and 0.21 s), while two
players recorded a very good speed (0.13 and 0.14 s), supported by a good average unit
power (5.99 and 6.06 W/kg body). Regarding the strength-speed qualities, an improvement
is needed, but there is also a necessity for improving the performance speed. The energetic
variability coefficient values for the two-leg take-off, which shows the player's ability to
control his movements, were comprised between 1.56% and 4.30%, with an average of
2.83%, which shows the possibility of obtaining good results during competitions. The
structural variability coefficient (CVS) values, showing the player's ability to control and
anticipate the contact with the floor, the ball, or the opponent, and it shows that two of the
athletes (ID and GM), with values of 18.05 and 13.32, present a very high risk of injury.
The first hypothesis stating that the male team handball players have different levels of
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training and different performance possibilities was confirmed. The second hypothesis
stating that the values for strength, spring, and speed show that the training must be
oriented towards increasing the performance speed and towards a certain diversification
was confirmed.

1. Introduction

In a sports team, the aptitudinal levels and possibilities for individual
development are different for each player. Before beginning to train a team, aiming
for high performance, it is necessary to assess the players, in order to develop an
effective training program. The "15 jumps" test is a good way to know the players'
bio-motor behavior, their possibilities and reactions; it consists of a "succession of
vertical jumps, in which the elastic component is very important™ (Nicu Alexe,
1993). The repeated impulse and take-off movement is the product of the activity
of the muscle, which works like "a two-cycle engine, and the energy is divided to
the whole motor cycle that comprises the contractile phase and the retaxation
phase” (Vasilescu and Margineanu, 1979, page 80), and constitutes a way of
assessing the performance that allows us to perceive certain information, important
for designing the training process.

"The explosive force in the lower limbs can be assessed through the vertical
take-off drill that alternatively demands the muscle's elastic and contractile
component. The value of the vertical take-off height depends on the flexion angle.
The smaller the flexion angle, the more the elastic energy increases. When the
flexion angle is higher than 90°, the coupling time surpasses 150 ms, thus the test is
no longer plyometrically conducted™ (Mariana Cordun 2011, pp. 254-255).

"The take-off height body weight ratio presents information regarding the
power that can be developed in the lower limbs" (Mihai Epuran, 2005, page 362).
Power can be assessed, in the lower limbs, through the vertical take-off drill, and
it is influenced by the athletes' ability to synchronize the contact of their soles to
the floor, and the action of pushing the floor away. The unit power developed on
the ground contact time, and the reaction force of the support determines the
value of "the vertical jump height, respectively the top point of the general weight
center of the body depends on the height of the general weight center of the body
during the take-off and on the flight height, the vertical movement, on the
duration of the air ascension™, whereas "the reaction force of the support depends
on the forces applied on the core by the head and arms, and on the forces of the
hip, knees and ankles" (Rata, 2001, page 75). For measuring the take-off power,
we used a DELSYS Myomonitor IV 16 channels electromyograph. The test is
performed barefooted, and it is comprised of three series of 15 jumps in place
each, performed using both legs, only the right leg, and only the left leg, and
recorded using the electromyograph. Out of the 16 channels, we used 14 for the
electrodes that would collect the values of the electrical activity in the muscles,
and 2 channels for the pressure sensors to emphasize the contact with the floor.
The data gathered through the 16 channels was recorded simultaneously. The
EMG electrodes were positioned 7 for each leg, on the main muscle groups of the
thigh and calf (quadriceps femoris, vastus medialis and lateralis, biceps femoris,
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tibialis anterior, gastrocnemius, being interested especially in the relation
between the biceps femoris and the quadriceps femoris), and the pressure sensors
were put each on one leg, on the tip of the big toe.

The analyzed indicators were: the average unit power (Pu - W/kg); — the
average flight height (H flight - cm); the repetition speed as a speed parameter (V
rep. - ms), which represents actually the average time of contact with the floor that
is necessary for propulsion; the energetic variability coefficient (CVE), and the
structural variability coefficient (CVS).

2. Material and methods

In proceeding with this study, we started from the following hypotheses:

-the male team handball players have different levels of training and
different performance possibilities;

-the values for strength, spring, and speed show that the training must be
oriented towards increasing the performance speed and towards a certain
diversification.

The subjects of this study were 9 male handball players from the National
Division A. They were between 18 and 33 years old, they had a good competition
experience, going through a training process of 10-23 years.

The research methods we used were: the study of the specialized literature,
the testing method, the statistical-mathematical method, and the analysis method.
For the analysis of the results, we used: the arithmetical means, the maximum and
minimum value, the standard deviation, and the variability coefficient.

In this study we conducted assessment tests that tried to show the
anthropometric development (weight, height), and the bio-motor capacity level,
through the 15 successive take-offs test (15 successive jumps performed using both
legs, 15 using only the right leg, and 15 using only the left leg).

We used for our analysis the following indicators: the average unit power
(PU) for the two legs, for the right leg, and for the left leg; the average flight height
(H_flight); the repetition speed/the average ground contact time (Vrep); the
maximum accomplished power (PMr), the maximum possible unit power (PMp);
the energetic variability coefficient (C.v.en.), and the structural variability
coefficient (C.v.st.). The data in this study was recorded in August 2011.

3. Results and Discussions

The results recorded during the assessment were inserted in three tables:
Table 1 - Individual results for each of the measured energetic parameter, and the
descriptive statistical parameters calculated for this group of male athletes, Table
2 - Individual results for the unit power (average, maximum possible, and
maximum accomplished) for both legs, and Table 3 - Individual results regarding
the energetic variability coefficient and the structural variability coefficient.

Regarding the results of the anthropometric indicators we can see that the
height has individual values between 1.98 m and 1.85 m, with an average of 1.91
m, and the weight was between 99 kg and 80 kg, with an average of 89.22 kg
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(Table 1). We can emphasize the fact that there are differences between the 9 male
players that can influence the athletic outcome, differences both in height and
weight.

Regarding the results for the bio-motor capacity, represented by the analysis
indicators calculated from the values recorded during the "15 jumps" drill, we
observed a series of aspects that shows a medium homogeneity in the players,
regarding the level of skills and motor habits.

Table 1: Individual results for each of the measured energetic parameter, and the
descriptive statistical parameters calculated for this group of male athletes

Biological indicators |  Unit power (WIKg) | DIf. 2legs-(right+left) | ~ Assimetry | Average flight height (m) | Repetition speed (seconds)
No|  Name Height | .
i Weight [kg] | 2legs | right | left | Wikg % [Whky| % |[2kgs| R L |20gs| R L
11D, 19 93 518 28 29 062 12000 009 332 041 02 0214028 029 029
0F. 185 805,99 | 385 342 129 2049 044 113 0450 028 0.26]50.04 | 0,25 029
3IGM.C. 19 9 55| 317 306 -098  -1861 011 343 037] 023 023 016 028 031
416D. 1% 93606 | 361 373 L9 2125 013 349 0450 024 0250043 | o 0
5(R. 19 9420 241 2,18]##039 90 03 96 032 019 0,16]1024| 0,38 038
B[R 19 93 AST| 313 3. L7 3128 001 042 034 023 03020 0,29 03
TSM. 136 80[ 541 346 405 -1 3888 06 -17.28] 04| 026 031 017} 028 025
8B.G. 187 83 565 379 353 -L67|  -2966( 027 703 043 027 026 017] 024 0,26
9[BM. 138 90,001 54| 356 5714[#3.56 -69.27) -158| -4436] 036 0,26 036] 06| 0,26 0,16
average 191 82| 527 331 347 151  -883| 0150 417 039 04 025 018 028 027
it dev. 0,04 620 057] 044/ 078 0838 170 058 1638 004 003 005] 003 0,04 0,06

averagetstdev, 195 9551 585 376] 424 063 1134 043 1221 044 027 031 021 032 033
|average-5t.dev‘ 186 8294 470 287) 269 -240( 4592 073] 2055 035 021 0201 014 023 02

|maximum 19 99,001 606] 385 514 039 917 04] 11301 045 028 036 024 038 0,38
|minimum 185 80,00 421) 241 218 -356| 6927 -158] -4436] 032) 019 016 013 02 0,16
|CV[%] 23 704 1085 1338 22371 0,00 0001 000 000f 11,39 1211) 2146 19.24] 1552 21,26

Legend: !! - speed deficit; # - strength excess; ~ good unit power; **- poor unit power; ## -
strength deficit; * - good speed NP= Name; IB = biological indicators; PU= average unit power:
Dif.2 pic. - (Pstg+Pdr) = difference between the average two-leg take-off power and the sum of the
averages of the right leg and left leg power; H.f = the average take-off height; V. Rep. = average
repetition speed.

The values recorded during the "15 jumps™ test performed using both legs
(Table 1) were analyzed and compared, and they emphasize the bio-motor behavior
of the players.

The average unit power (PU) has individual values situated between 4.21 and
6.06 W/kg body, with an average value of 5.27 W/kg body. This distribution
presents us with the fact that the nine handball players have different training levels
and manifestation possibilities. Two players recorded very good values, between
5.99 and 6.06 W/kg body, while two players had values between 4.21 and 4.57
W/kg body, which are very low on the training and skill scale, and are situated well
below average. Five players have average individual values below the average
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group value, while four of them have higher values. The various results of the nine
players underline the fact that there are differences in the level of training that can
influence the athletic result. The big difference between the individual values are
also emphasized by the large values of the variability coefficient (10.85) and of the
standard deviation (0.57), which show the group's dispersion and lack of
homogeneity.

The spring / take-off height (H.f) has values between 45 cm and 32 cm, with a
group average of 39 cm, which shows large differences regarding the skill level.
Four players have average individual values below the average group value, while
five of them have higher values. These values, and also the ones for the standard
deviation (0.05), and the variability coefficient (21.46), show great differences in
the nine players' level of training and possibilities.

The repetition speed (V.rep.) has individual values between 0.24 and 0.13 s,
with an average group value of 0.18 s. In this case, six of the subjects had
individual average values larger than the average group value, and three of them
had smaller values than the average group value. This aspect generally emphasizes
a good performance speed. Three of the players have a relatively high deficit of
speed (marked with "!I" in Table 1), which can negatively influence the athletic
results when they are introduced in the game, considering the fact that team
handball is a sport in which the performance, repetition, and movement speed is
crucial for scoring points.

The values recorded during the ™15 jumps” test performed using only the
right leg (Table 1) emphasize the bio-motor behavior of the players.

The average unit power (PU) has dispersed individual values situated
between 3.85 and 2.41 W/Kkg body, with an average value of 2.31 W/kg body. The
9 players' values are distributed on a large scale, which shows that their training
levels are different. Five players recorded good values, comprised between 3.46-
3.85 W/kg body, while four players recorded values between 2.85 and 3.17 W/kg
body; thus, we can say that the group level of training is good.

The spring / take-off height (H.f) has values between 28 cm and 19 cm, with a
group average of 24 cm, which shows large differences regarding the skill level.
Five players have individual average values below the group average, one has the
same values as the group average (24 cm), and four players recorded values above
the group average.

The repetition speed (V.rep.) has individual values between 0.38 and 0.22 s, with
an average group value of 0.28 s. In this case, three players have individual average
values that are smaller than the average group value, four of them have larger values, and
two of them have values that are equal to the group average. We can observe a good
level of the repetition speed, determined by a good level of strength, but also a good
ability in transmitting the nervous impulses.

In the 15 jumps using only the left leg drill (Table 1), the recorded values
show that:

- the average unit power has dispersed individual values situated between
5.14 and 2.18 W/kg body, with an average value of 3.47 W/kg body. The 9 players'
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values are distributed on a large scale, which shows that their training levels are
different. Two of the players have recorded very good values, of 4.05 and 5.14
W/kg body, five have recorded values below the average, between 3.42 and 2.18
W/kg body, and two players have recorded values that were slightly higher than
the average value.

- the spring / take-off height (H.f) has values between 36 cm and 16 cm, with
a group average of 25 cm, which shows large differences regarding the skill level.
Four players have individual average values below the group average, one has the
same values as the group average (25cm), and four recorded values above the
group average;

- the repetition speed (V.rep.) has individual values between 0.438 and 0.216
s, with an average group value of 0.27 s. In this case, four players recorded
individual average values that were higher than the average, while five players
recorded values that were below the average.

As it can be seen in Table 1, two of the players recorded lower values for the
average power (4.21 and 4.54 W/kg body), and a deficit in speed (0.24 and 0.21 s),
while two players recorded a good speed (0.13 and 0.14 s), supported by a good
average unit power (5.99 and 6.06 W/kg body).

Regarding the strength-speed qualities, an improvement is needed, but there
is also a necessity for improving the performance speed.

Table 2: Individual results for the unit power (average, maximum possible, and maximum
accomplished) for both legs

No Name Unit Power (W/KQg) Growth reserve Poss. growth reserve
PU Max. acc. p. Max. poss. p. % %
1|1.D. 5,18 5,61 5,81 8,30 12,16
2|D.F. 5,99 6,24 6,41 4,17 7,01
3|G.M. 5,25 5,81 5,84 10,67 11,24
4|G.D. 6,06 6,26 6,42 3,30 5,94
5|R.I. 4,21 4,44 4,54 5,46 7,84
6[|R.I. 4,57 4,8 4,87 5,03 6,56
7|S.M. 5,41 5,72 5,82 5,73 7,58
8|B.G. 5,65 5,9 5,97 4,42 5,66
9|B.M. 5,14 5,32 5,39 3,50 4,86

In Table 2 we can see that only two (ID and GM) of the nine athletes have a
large growth reserve of 8.30% and 10.67%, respectively, and a possible growth
reserve of 12.16% and 11.24% respectively, for the strength-speed qualities in the
lower limbs. In four athletes (BM, GD, BG, and DF) we noticed a large growth
reserve (3.50%, 3.30%, 4.42% and 4.17%), and also a possible small growth
reserve (4.86%, 5.94%, 5.66% and 7.01%). This observation does not have a
negative connotation, because through a well directed training process, we can
improve the players' strength and performance speed. We can also see that for each
player there is the possibility to improve his average unit power, his maximum
accomplished power, and his maximum possible unit power. The growth potential
of the strength-speed quality in the lower limbs is different from one player to
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another, it being higher for two players (ID and GM) and smaller for the other
athletes.

Regarding the ability to control the energy resources, measured through the
energetic variability coefficient (CVE), and the ability to control the body
movements, measured through the structural variability coefficient (CVS), the data
is presented in Table 3.

Table 3: Individual results regarding the energetic variability coefficient and the
structural variability coefficient.

Energ. VVariab. Coef. (26) Struct. VVariab. Coef. (20)
No. Name - -

2 legs right left 2 legs right left
1]1.D. 3,7 2,6 3,02]*18.05 3,99 2,34
2|D.F. 2,36 4,23 1,73 7,35 7,38 4,79
3|G.M. 4,3 3,99 11*13.32 7,69 7,34
4]1G.D. 2,27 2,67 4,75 9,61 7,32 6,98
5|R.I. ~2.04 4,38 3,78 5,31 5,34 5,2
6|R.1. 3,78 3,16 5,02 2,92 6,35 7,06
71S.M. 3,22 4,08 3,22 8,95 4,35 6,91
8|B.G. 2,24 2,88 3,58 7,3 5,91 5,49
9|B.M.I ~1.56 2,06 1,56 5,83 2,76 5,83
average 2,83 3,34 3,07 8,74 5,68 5,77
st. dev. 0,89 0,80 1,32 4,30 1,61 1,49
average+st.dev. 3,72 4,14 4,40 13,04 7,29 7,26
average-st.dev. 1,94 2,54 1,75 4,44 4,06 4,28
maximum 4,30 4,38 5,02 18,05 7,69 7,34
minimum 1,56 2,06 1,00 2,92 2,76 2,34
CV [%] 31,37 23,88 43,08 49,23 28,40| 25,85

Legend: * - high risk of injury; ~ -excessive automatism

As we can see in the two-leg take-offs, the value of the energetic variability
coefficient (CVE) for the nine handball players shows that, regarding their ability
to control their energy resources during non-specific movements, two athletes (RI
and BM) have an excessive automatism, which can lead to mistakes in controlling
the ending of movements, and to the opponents easily guessing their intentions
regarding the technical performances, tactics, scoring chances. This aspect can
result in errors when ending the movements (passes, or other technical
performances in which the the control of the final phase of the movement depends
on its previous phases). The other players do not have a high automatism in their
movements, which is favorable for the handball game. This aspect leads to a very
poor end of the game. The values for the energetic variability coefficient are
between 1.56 and 4.30%, with an average of 2.83% (Table 3) and they emphasize
the possibility for obtaining better results.

The values of the structural variability coefficient (CVS) present data
regarding the players' ability to control the preparation for the contact with the
floor, with the ball, with the opponent. The results for two of the athletes (ID and
GM), with values of 18.05 and 13.32, present a very high risk of injury. The injury
probability is indicated by the value of the CVS parameter (the higher the value,
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the higher the injury probability), so for this reason we think it is necessary to draw
attention to the two athletes who recorded these values.

Discussions and recommendations regarding the male handball players

The athlete RI recorded poor strength-speed quality values during the triple
extension, which is a clear strength and speed deficit. For eliminating the deficit,
we recommend increasing the number and duration of strength and speed exercises.
This athlete presents automatization tendencies in the movements, which is
unfavorable for handball. An excessive automatism can lead to a diminished
effectiveness for the scoring chances, and can negatively influence the final results.
We recommend a diversification of the performances used during training, and of
the game tactics.

RI recorded poor strength-speed quality values during the triple extension, an
aspect that recommends the use, during training, of strength development exercises,
with equal or heavier loads than before, and performing them faster.

The player BM presents a slight excess in strength, which makes us
recommend the use, during training, of strength development exercises, with equal
or smaller loads than before. We also recommend an increase in the performance
speed of these strength development exercises. The value of the energetic
variability coefficient, 1.56%, shows a tendency for movement automatization,
which does not favor the movement endings; it requires the performances to be
diversified.

The value of the structural variability coefficient in athlete ID shows a high
risk of injury during high speed movements. It would be a good idea to use strength
development exercises during training, with equal or smaller loads than before, and
trying to perform them faster.

The athlete GMC also presents a high risk of injury in both legs, when
performing high speed movements, but he also has a good ability to control his
body actions.

Three of the nine athletes, DF, GD, and BG, recorded values of 2.36%,
2.27%, and 2.24%, respectively, meaning that they have an excess of movement
automatism, this being unfavorable for the team handball competitions. In the final
minutes of the game, these players can disadvantage their teammates, and
involuntarily contribute to losing the game. They too need a large diversification
in their tactical and technical combinations used during training.

4. Conclusions

The analysis of the values recorded during the "15 jumps" test shows the bio-
motor behavior of the players and leads us to the following conclusions:

1. the distribution of individual values for the average unit power (PU),
found between 4.21 W/kg body and 6.06 W/kg body, with an average of 5.27 W/kg
body, for the two-leg take-off, emphasizes the fact that the nine male players have
different training levels and performance possibilities, but these are favorable for
getting good athletic results;
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2. the take-off height (H.f)/ spring value, with individual values between 45
cm and 32 cm, and a group average of 39 cm (five players having individual values
higher than the group average), emphasizes a good level of strength and explosive
force in the lower limbs;

3. regarding the repetition speed (V.rep.), the individual values in six players
are better than the average group value (of 0.18 s), which shows a general high
level of performance speed that leads to better results during competitions;

4. two of the players recorded lower values for the average power (4.21 and
4,54 W/kg body), and a deficit in speed (0.24 and 0.21 s), while two players
recorded a good speed (0.13 and 0.14 s), supported by a very good average unit
power (5.99 and 6.06 W/kg body);

5. regarding the strength-speed qualities, an improvement is needed, but
there is also a necessity for improving the performance speed;

6. the energetic variability coefficient values for the two-leg take-off, which
shows the player's ability to control his movements, were comprised between
1.56% and 4.30%, with an average of 2.83%, which shows the possibility of
obtaining good results during competitions;

7. the structural variability coefficient (CVS) values, showing the player's
ability to control and anticipate the contact with the floor, the ball, or the opponent,
and it shows that two of the athletes (ID and GM), with values of 18.05 and 13.32,
present a very high risk of injury.

8. the first hypothesis stating that the male team handball players have
different levels of training and different performance possibilities, was confirmed.

9. the second hypothesis stating that the values for strength, spring, and
speed show that the training must be oriented towards increasing the performance
speed and towards a certain diversification, was confirmed.
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Rezumat

In aceasta lucrare este prezentat un studiu constatativ al nivelului capacititii biomotrice
inregistrat de noud jucdtorii de handbal, de la Clubul Sportiv Stiinfa Bacau, la inceputul
perioadei de pregitire. Pentru aprecierea am ales ca test, proba celor ,,15 sarituri” executata
cu desprindere pe doua picioare, cu desprindere pe piciorul drept si cu desprindere pe
piciorul sting. Am folosit ca aparat de masurare Electromiograful de tip Miomonitor IV al
firmei DELSYS, cu 16 canale. Metodele folosite in realizarea acestui studiu au fost
reprezentate de: studiul bibliografic, metoda testarii si, metoda statistico-matematica,
metoda analizei.

Analiza valorilor inregistrate in urma sustinerii probei de ,,15 sarituri” a scos in evidenta o
serie de aspecte. Distributia valorilor individuale la puterea unitard medie (PU) situata
intre 4,21 W/kg corp si 6,06 W/kg corp, cu o medie de 5,27 W/kg corp, la desprinderea pe
doua picioare, subliniaza faptul ca cei noua jucatori au niveluri de pregatire si posibilitati
de manifestare diferite, dar favorabile obtinerii rezultatelor sportive. Indlfimea de
desprindere (H.z) sau detenta, are valori individuale cuprinse intre 45 cm si 32 cm, cu o
medie a grupului de 39 cm. Cinci jucdtori au valori individuale mai mari decat valoarea
mediei de grup, fapt ce scoate in evidentd un nivel bun al puterii si al fortei explozive la
nivelul membrelor inferioare. La viteza de repetitie (V.rep.) valorile individuale, la sase
handbalisti, sunt mai bune decat valoarea medie de grup, de 0,18 s, aspect ce subliniaza, in
general, un nivel al vitezei de executie crescut care permite obtinerea unui rezultat
competitional bun. Doi dintre jucatori au valori ale puterii medii slabe (4,21 si 4,54 W/kg
corp) si implicit deficit de viteza ( 0,24 si 0,21 s) si doi jucatori au viteza foarte buna (0,13
si 0,14s) sustinutd de o putere unitard medie buna (5,99 si respectiv 6,06 W/kg corp). In
ceea ce priveste calitate de forta-viteza se observa necesitatea imbunatatirii acesteia, dar si
necesitatea lucrului in directia cresterii vitezei de executie. Valorile coeficientului de
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variabilitate energeticd, la desprinderea pe doud picioare, ce subliniazd capacitatea de
control asupra actiunilor corporale, cuprinse intre 1,56% si 4,30% cu o medie de 2,83%
arata posibilitatea de obtinere a unor rezultate bune. Valorile coeficientul de variabilitate
structurala (CVS), ce evidentiazd capacitatea de a controla i anticipa pregitirea
contactului cu solul, cu mingea, cu adversarul, arata ca doi dintre sportivi (I.D. si G.M.), cu
valori de 18,05 si 13,32 prezintd un risc foarte mare de accidentare. Prima ipoteza conform

diferite, dar favorabile obtinerii de rezultate sportive s-a confirmat. A doua ipoteza
conform careia valorile puterii, a detentei si vitezei subliniazd faptul ca antrenamentul
trebuie orientat in directia cresterii vitezei de executic si In directia diversificarii
antrenamentului s-a confirmat.

1. Introducere

individuale sunt diferite. Inaintea inceperii pregitirii unei echipe sportive, cu
obiectiv de performantd, este necesara evaluarea la Inceputul perioadei de pregatire
cu scopul de a proiecta o pregatire eficienta. Folosirea ca proba de control a testului
celor ,,15 sarituri” care este compusa dintr-o ,,succesiune de sarituri "ca mingea",
legate intre ele, In care componenta elastica este foarte importanta”, (Nicu
Alexe,in 1993), proba prin care este apreciat nivelul comportamentului biomotri al
componentilor echipei. Miscarea de impulsie si desprindere repetata, este produsul
activitatii muschiului care lucreaza ca “un motor in 2 timpi”, iar energia este
impartitd la intreg "ciclul motor" cuprinde faza contractild si de relaxare”
(Vasilescu s1 Margineanu in 1979, pag. 80), constituie o modalitate de evaluarea ce
ne permite sesizarea unor aspecte deosebite pentru proiectarea procesului de
pregatire.

,Determinarea fortei explozive a membrelor inferioare prin efectuarea unor
sarituri... pe verticald, care solicitd alternativ componenta elastica si contractila a
muschiului”. Iniltimea verticalei este determinata de valoarea unghiului de flexie.
Cu cat unghiul de flexie este mai mic, cu atat creste cantitatea de energie elastica
eliberatd. Cand unghiul de flexie este mai mare de 90°, timpul de cuplare depaseste
150 m/s, iar testul nu se mai desfasoara in regim pliometric” (Mariana Cordun
2011, pag. 254-255).

”Raportarea indlfimii de desprindere la greutatea corporald prezinta informatii
cu privire la puterea ce poate fi dezvoltata la nivelul membrelor inferioare” (Mihai
Epuran 2005, pag. 362). Puterea poate fi apreciata, la nivelul membrelor inferioare,
prin proba desprinderii pe verticala si este influentata de capacitatea de sincronizare
a contactului talpilor cu solul si actiunea de Tmpingere in sol. Puterea unitara
dezvoltata, de timpul contactului cu solul si forta de reactie a sprijinului determina
valoarea ,,inal{imii sariturii verticale, respectiv punctul de varf al CGG al corpului,
depinde de inaltimea CGG (centrul de masa corporald) al corpului la desprindere si
de inaltimea zborului, de deplasarea verticala, respectiv de durata ascensiunii in
aer”, iar ,,forta de reactie a sprijinului depinde de fortele imprimate trunchiului de
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catre cap si brate si fortele soldului, genunchilor si gleznelor” (Rata, 2001, pag 75).
Pentru masurarea puterii de desprindere, am folosit ca echipament de
Electromiograful de tip Miomonitor 1V al firmei DELSYS, cu 16 canale. Testul se
executd descult si cuprinde trei serii de cate 15 sarituri ca mingea, executate pe
ambele picioare, pe piciorul drept si pe piciorul sting, iar rezultatele sunt
inregistrate cu ajutorul electromiografului. Din cele 16 canale, 14 canale, le-am
folosit pentru electrozii care sa culeaga valorile activitatii electrice ale muschilor si
2 pentru senzorii de presiune pentru evidentierea contactului cu solul. Datele culese
prin cele 16 canale au fost achizitionate simultan. Electrozii de la EMG au fost
pozitionati cate 7 pe fiecare picior, pe principalele grupe musculare ale coapsei si
gambei (cvadriceps femural, vast intern si extern, biceps femural, tibialul anterior,
gastrocnemian intern si extern, pe noi interesindu-ne in special relatia dintre
bicepsul si cvadricepsul femural), iar senzorii de presiune au fost montati, fiecare
pe cate un picior, sub soseta, pe buricul halucelui.

Indicatorii analizati au fost reprezentati de: puterea medie unitara (Pu -
WI/kQ);— inadltimea medie de zbor (H zbor- cm); viteza de repetitie ca parametru de
viteza (V rep. — ms), ce reprezintd de fapt timpul mediu de contact cu solul necesar
pentru propulsie; coeficientul de variabilitate energeticd (CVE) si coeficientul de
variabilitate structurald (CVS).

2. Material si metode

In realizarea prezentului studiu am plecat de la doua ipoteze:

- jucdtorii echipei de handbal au niveluri de pregatire si posibilitati de
manifestare diferite, dar favorabile obtinerii de rezultate sportive;

- valorile puterii, a detentei si vitezei subliniaza faptul cd antrenamentul
trebuie orientat Tn directia cresterii vitezei de executie si in directia diversificarii
antrenamentului.

Subiectii supusi studiului sunt reprezentati de 9 jucdtori de handbal din
Divizia Nationala A. Acestia au varsta cuprinsa intre 18 si 33 de ani, o
experienta de pregatire si competitionala buna, castigata intr-un proces de
pregatire de 10-23 ani.

Metodele folosite in realizarea acestui studiu au fost reprezentate de: studiul
bibliografic, metoda testarii si, metoda statistico-matematica, metoda analizei, iar
ca indicatori pentru analiza rezultatelor am folosit: media aritmeticad, valoarea
maxima si minima, abaterea standard si coeficientul de variabilitate.

In realizarea studiului am sustinut teste de evaluare care au urmdirit si
evidentieze dezvoltarea antropometrica (greutatea, inaltimea) si nivelul capacitatii
biomotrice prin testul celor 15 desprinderi succesive (cate 15 sarituri succesive pe
doua picioare, 15 pe piciorul drept si 15 pe piciorul stang).

Pentru analiza capacitatii biomotrice am ales ca indicatori: puterea unitard medie
(PU) pe doua picioare pe piciorul drept si pe piciorul stang, indltimea medie de zbor,
(H_zbor), viteza de repetitie/media timpului de contact cu solul (Vrep), puterea unitara
maxima realizatd (PMr), puterea unitard maxima posibild (PMp), coeficientul de
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variabilitate energetica (C.v.en.) si coeficientul de variabilitate structurald (C.v.st.).
Datele studiul au fost inregistrate in august 2011.

3. Rezultate si discutii

Rezultatele, ce au fost Inregistrate in urma evaludrii, au fost inscrise in trei
tabele: Tabelul nr. 1 Rezultate individuale obtinute pentru fiecare parametru
energetic masurat si parametrii statistici descriptivi calculati la nivelul grupului de
sportivi, Tabelul nr. 2 - Rezultatele individuale a puterii unitare (medie, maxima
posibila si maxima realizatd) pe ambele picioare si Tabelul nr. 3: Rezultate
individuale privind coeficientul de variabilitate energetica si coefocientul de
variabilitate structurala.

In ceea ce priveste evaluarea antropometricd rezultatele ci iniltimea are
valori individuale cuprinse 1,98 m si 1,85 m, cu o medie de 1,91 m si o greutate
intre 99 kg si 80 kg, cu o0 medie de 89,22 kg (tabelul nr. 1). Putem sublinia ca exista
diferente intre cei 9 jucatori ce pot influenta rezultatul sportiv atat la indltime cat si
la greutate.

In ceea ce priveste rezultatele capacititii biomotrice, reprezentate de
indicatorii de analiza reiesifi din prelucrarea valorilor probei de ,,15 sarituri” s-au
constatat o serie de aspecte ce subliniazd o omogenitate medie a jucatorilor cu

Valorile inregistrate la indicatorii reiesiti in urma sustinerii probei de ,,15
sarituri” pe doua picioare (Tabelul nr. 1) sunt valori care analizate si comparate
subliniaza comportamentul biomotric al grupului de jucatori.

La puterea unitara medie (PU) valorile individuale se situeaza intre 4,21
W/kg corp s1 6,06 W/kg corp, cu o medie de 5,27 W/kg corp. Aceasta distributie
prezintd faptul cd cei noud componenti ai echipei de handbal au niveluri de
foarte bune de 5,99 si 6,06 W/kg corp, iar doi dintre jucatori cu valori slabe de 4,21
si respectiv 4,57 W/kg corp au un nivel foarte scidzut si se situeaza departe de
nivelul mediu. Cinci jucatori au valori medii individuale sub valoarea mediei de
grup si patru au valori mai mari. Plaja de intindere a rezultatelor celor noua jucatori
subliniaza faptul ca din punct de vedere al nivelului de pregatire exista discrepante,
care pot influenta rezultatul sportiv. Diferenta mare dintre valorile individuale sunt
subliniate si prin valorile mari ale coeficientului de variabilitate (10,85) si cele ale
abaterii standard (0,57) ce subliniaza dispersia si lipsa de omogenitate a
colectivului.
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Tabel 1 Rezultate individuale obtinute pentru fiecare parametru energetic mdsurat §i
parametrii statistici descriptivi calculati la nivelul grupului de sportivi

Indicatori Biologici] Putere Unitari (W/Kg) Dif. P 2pic-(Pstg+Pdr)] ~ Asimetrie | fniltime Medie (m) | Viteza Repetitie (secunde)

N NMESPRENOME [ Toremael , )
ot Talie [m] Kkl 2Pic. | Drept | Stang] Wikg % Wikg | % |2Pic.| Dr. | Stg.| 2Pic. | Drept [ Stang
1I.D. 1,94 93| 518 285 295 -062| -12,06] -0,09( -332] 041 02[ 021JH0:20° 029 029
DF. 185 801°5.99 | 3585 342f -129] -2149] 044 113] 045| 0,28 0,26]*0.14 | 025 0,29
3IGM.C. 19 921 525 317|306 -098] -1861] 011 343] 037 023] 0,23] 016] 028 031
4|GD. 1,94 931™6.06 | 361 373 -129] -21,25] -0,13| -349| 045[ 0,24| 0,25[%0.13 | 022 022
5|R.. 1,98 99421 | 41| 2,18]##-0.39 9171 023 9,61f 032 0,19] 0161024 038 038
B[R 1,9 93457 | 313 314 -17|  -37,28] 0,01 -042] 034] 0,23] 023|020 029 03
7ISM. 186 80] 541 346 405 21| -3888] -06[-17,28] 04] 026] 031 017] 028 025
8|B.G. 187 83 565 379 353 -167] -2966] 027 7,03] 043] 027] 0,26] 017| 024 026
9|B.M. 1,88] 90,00 514| 3,56| 514f#3.56 -69,27) -1,58|-44,36] 0,36( 0,26| 0,36 0,16] 026 0,16
|medie 191 8922 527) 331] 347 -151| -2863| 015 -417) 039[ 0,24 0,25] 0,18 028 027
|ah.st. 004 629 057| 044/ 078] 088 17,29 058| 16,38] 0,04| 0,03 0,05 003 004 006
|medie+ab.st. 195 9551 585 3,76 424 063 1134 043 1221] 044 027[ 031] 021 032 033
|medie-ab.s1. 186) 8294 470 287| 269 -240| -4592f -0,73|-2055 0,35| 0,21f 0,20] 0714| 023 02
|maxim 1,98] 99,00 6,06 3385 514 -039 9171 044) 11,30 0,45 0,28] 0,36] 024 038 038
|minim 185 8000] 421) 241| 218 -356 69,27 -158)-4436| 0,32] 0,19| 0,16] 013 022 016
|CV[%] 13| 704 1085| 13382237 0,00 0,00 0,00 0,00f11,39]12,11(21,46] 19,24| 1552| 21,26

Legenda: !! - deficit de viteza ; # - exces de fortd; ~ Putere unitara bund; **-Putere unitara slaba; ## - deficit de
forta;, * - vitezd bund NP= Nume prenume; IB = indicatori biologici; PU= putere unitard medie: DIif.2 pic. -
(Pstg+Pdr) = diferenta mediei de putere de desprindere pe doua picioare si suma mediei puterilor pe piciorul drept
si stang; H.zbor = indlfimea mediede desprindere; V. Rep. = viteza medie de repetitie.

Indlfimea de desprindere (H.z) sau detenta are valori cuprinse intre 45 cm si 32
cm, cu o medie a grupului de 39 cm, aspect ce scoate in evidentd diferentele mari ale
nivelului aptitudinal. Patru dintre jucatori au realizat o valoare medie individuala mai
mica decat valoarea mediei de grup, si cinci jucdtori au valori individuale mai mari decat
valoarea mediei de grup. Aceste valori ca §i cea a abaterii standard (0,05) si a
coeficientului de variabilitate (21,46) demonstreaza diferente mari ale nivelului de

La viteza de repetitie (V.rep.) se observa valori ale mediei individuale
cuprinse intre 0,24 si 0,13 s, cu o valoare medie de grup de 0,18 s. La acest
indicator de apreciere sase dintre concurenti au valori medii individuale mai bune
decat valoarea medie de grup si trei au valori mai slabe. Acest aspect ce subliniaza,
in general, un nivel al vitezei de executie bun. Trei dintre jucdtori au un deficit
destul de mare de vitezd (marcat in tabelul nr.1 cu ,,!!”), fapt ce poate influenta
negativ rezultatele sportive, cand sunt introduse in joc, stiind faptul ca handbalul
este un sport in care viteza de executie, repetitie si deplasare este determinantd in
realizarea punctelor.

La proba de ,,15 sarituri” pe piciorul drept (Tabelul nr. 1) valorile
indicatorilor analizai subliniazd modul nivelului potentialului biomotric al
componentilor echipei.
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Puterea unitara medie (PU) are valori individuale dispersate care se distribuie
intre 3,85 W/kg corp si 2,41 W/kg corp, cu o medie de 2,31 W/kg corp. Cei 9
jucatori au valori distribuite pe o marja larga de d, fapt ce aratd ca nivelul acestora
este diferit. Cinci jucatori au inregistrat valori bune cuprinse intre 3,46-3,85 W/kg
corp, iar patru dintre jucatori cu valori intre 2,85- 3,17 W/kg corp, deci, putem
spune ca nivelul grupei este bun.

Detenta / inaltimea de desprindere (H.z) este situata intre 28 cm si 19 ¢cm, cu
o medie a grupului de 24 cm, ceea ce denotd diferente mari ale nivelului
aptitudinal. Cinci jucdtori au obtinut o valoare medie individuala sub valoarea
mediei de grup, un jucdtor a inregistrat o valoare medie individuald egald cu
valoarea medie a grupului (24 cm) si patru jucatori au valori individuale mai mari
decat valoarea mediei de grup.

Viteza de repetitie (V.rep.) are valori medii individuale cuprinse intre 0,38 si
0,22 s, cu o valoare medie de grup de 0,28 s. In acest caz trei jucatori au valori
medii individuale mai slabe decat valoarea medie de grup, patru au valori mai bune
si doi au valori egale cu media de grup. Se observa un nivel bun al vitezei de
repetitie determinat de un nivel bun al fortei, dar si o capacitate buna de transmitere
a impulsurilor nervoase.

La 15 sarituri pe piciorul sting (Tabelul nr. 1) inregistrarea valorilor probei
arata ca:

- puterea unitara medie (PU) are valori individuale distribuite intre 5,14
W/kg corp st 2,18 W/kg corp, cu o medie de 3,47 W/kg corp. Cei 9 jucatori au
valori distribuite pe o marja larga, faspt ce arata ca nivelul acestora este diferit. Doi
jucatori au inregistrat valorii foarte bune de 4,05 si 5,14 W/kg corp, cinci jucdtori
au valori sub de nivelul mediu, intre 3,42- 2,18 W/kg corp, si doi jucatori au un
nivel putin mai mare ca valoarea medie.

- detenta / inaltimea de desprindere (H.z) este situatd intre 36 cm si 16 cm, cu
0 medie a grupului de 25 cm, ceea ce denotd diferente mari ale nivelului
aptitudinal. Patru jucdtori au obtinut o valoare medie individuald sub valoarea
mediei de grup, un jucdtor a inregistrat o valoare medie individuald egald cu
valoarea medie a grupului (25cm) si patru jucatori au valori individuale mai mari
decat valoarea mediei de grup;

- vitezea de repetitie (V.rep.) are valori medii individuale cuprinse intre 0,438
si 0,216 s, cu o valoare medie de grup de 0,27 s. In acest caz patru jucitori au
valori medii individuale mai bun decit nivelul mediu si cinci au valori mai scazute
decat nivelul mediu.

Asa cum aratd si legenda tabelului nr. 1, doi dintre jucdtori au valori ale
puterii medii slabe (4,21 si 4,54 W/kg corp) si implicit deficit de viteza ( 0,24 si
0,21 s) si doi jucdtori au viteza buna (0,13 si 0,14s) sustinutd de o putere unitara
medie (5,99 si respectiv 6,06 W/kg corp) buna.

In ceea ce priveste calitate de forta-viteza se observi necesitatea imbunatatirii
acesteia, dar si necesitatea lucrului in directia cresterii vitezei de executie.
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Tabel 2 Rezultatele individuale a puterii unitare (medie, maximd posibild si maximd
realizata) pe ambele picioare

Nr Puterea Unitara (W/Kg) Rezervi de crestere| Rezervi pos. de crestere
Nume Prenume

Crt. P U [Pu max realizati| Pu max posibila % %
1(1.D. 5,18 5,61 5,81 8,30 12,16
2|D.F. 5,99 6,24 6,41 4,17 7,01
3|G.M. 5,25 5,81 5,84 10,67 11,24
4|G.D. 6,06 6,26 6,42 3,30 5,94
5|R.I. 4,21 4,44 4,54 5,46 7,84
6|R.I. 4,57 4,8 4,87 5,03 6,56
7(S.M. 5,41 5,72 5,82 5,73 7,58
8|B.G. 5,65 5,9 5,97 4,42 5,66
9|B.M. 5,14 5,32 5,39 3,50 4,86

Din tabelul nr.2, se observa, ca doar doi (ID si GM) din cei noua sportivii,
au o rezerva mare de crestere, de 8,30% si respectiv 10,67% si o rezerva posibila
de crestere de 12,16% si respectiv 11,24% a calitatii de forta-viteza a trenului
inferior. La patru sportivi (BM, GD, BG si DF) se constatd o rezerva redusa de
crestere a acestor calitati (3,50%, 3,30%, 4,42% si 4,17%) si de asemenea o rezerva
posibila de crestere mica (4,86%, 5,94%, 5,66% si 7,01%). Aceasta observatie nu
are o conotatie negativa, intrucdt printr-un antrenament bine dirijat se poate
imbunatatii forta si viteza de executie. De asemenea se observa ca pentru fiecare
dintre jucdtori existd posibilitatea sa-si Imbundtiteascd putere unitara medie,
puterea unitard maxima realizatd §i puterea unitard maxima posibild. Rezerva de
crestere a calitatii de forta-viteza a trenului inferior este diferita de la un jucator la
altul, ea fiind mai mare pentru doi dintre jucatori (ID si GM) si mai micd pentru
ceilalti sportivi.

In ceea ce priveste capacitatea de control asupra resurselor energetice
apreciatd prin coeficientul de variabilitate energetica (CVE) si capacitatea de a
control asupra actiunilor corporale apreciatd prin coeficientul de variabilitate
structurala (CVS), datele inregistrate sunt cuprinse in tabelul nr. 3.

Tabel 3 Rezultate individuale privind coeficientul de variabilitate energetica §i
coeficientul de variabilitate structurala

NS . Coef. VVariab. Energ. (20) Coef. VVariab. Struct. (20)
NUME si PRENUME

crt. i 2 picioare Drept Stang 2 picioare Drept Stang
1]1.D. 3,7 2,6 3,02|*18.05 3,99 2,34
2|D.F. 2,36 4,23 1,73 7,35 7,38 4,79
3lc.m. 4,3 3,99 1|*13.32 7,69 7,34
41G.D. 2,27 2,67 4,75 9,61 7,32 6,98
5|R.1. ~2.04 4,38 3,78 5,31 5,34 5,2
6|RrR.1. 3,78 3,16 5,02 2,92 6,35 7,06
7ls.m. 3,22 4,08 3,22 8,95 4,35 6,91
8|B.G. 2,24 2,88 3,58 7,3 5,91 5,49
E XY ~1.56 2,06 1,56 5,83 2,76 5,83
medie 2,83 3,34 3,07 8,74 5,68 5,77
ab.st. 0,89 0,80 1,32 4,30 1,61 1,49
medie+ab.st. 3,72 4,14 4,40 13,04 7,29 7,26
medie-ab.st. 1,94 2,54 1,75 4,44 4,06 4,28
maxim 4,30 4,38 5,02 18,05 7,69 7,34
minim 1,56 2,06 1,00 2,92 2,76 2,34
CV [%] 31,37 23,88 43,08 49,23 28,40| 25,85

Legenda: * - risc crescut de accidentare; ~ -automatism excesiv
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Dupa cum se observd la desprinderile pe doua picioare, valoarea
coeficientului de variabilitate energetica (CVE), la cei noua jucatori de handbal
arata ca, in ceea ce priveste, capacitatea de control asupra resurselor energetice in
migcarea nespecificd, doi sportivi (R.I. si B.M.) au un automatism excesiv ceea ce
poate duce la erori in controlul finalizarii miscarilor, la ghicirea cu usurinta a
intentiei de abordare a executiilor tehnice, de tactica de joc, de finalizare a fazelor.
Acest aspect poate determina greseli in etapele de finalizare a miscarilor (pase ori
alte executii tehnice in care controlul fazei finale a miscarii este dependent de
fazele si transmiterile anterioare). Ceilalti jucatori nu au un mare grad de
automatizare a miscarilor, lucru favorabil jocului de handbal. Acest lucru duce la
un final de reprizd sau de joc bun. Valorile coeficientului de variabilitate
energetica, pentru grupa de jucatori, sunt cuprinse intre 1,56 si 4,30% cu o medie
de 2,83% (tab. Nr. 3) si subliniaza posibilitatea de obtinere a unor rezultate bune.

Valorile coeficientul de variabilitate structurala (CVS), cele care prezinta
date cu privire la capacitatea de a controla pregatirea contactului cu solul, cu
mingea, cu adversarul. Rezultatele a doi dintre sportivi (I.D. si G.M.) cu valori de
18,05 si 13,32 arata ca acestia prezinta un risc foarte mare de accidentare.
Probabiltatea de accidentare este cu atat mai ridicatd cu cat valoarea parametrului
CVS este mai ridicata si Tn acest sens considerdm necesar s atragem atentia asupra
celor doi sportivi ce au inregistrat aceste valori mari.

Discutii si recomandari privind jucatorii de handbal

Sportivul R.I., a realizat valori slabe ale calitatii de forta-viteza la nivelul
triplei extensii, un deficit de fortd dar si de viteza. Pentru eliminarea deficitului,
recomandam cresterea numarului si duratei exercitiilor cu caracter de forta si de
viteza. Prezintd tendinte de automatizare a miscarilor, lucru nefavorabil jocului de
handbal. Automatismul excesiv poate duce la diminuarea eficientei finalizarii
fazelor, iar in final de repriza sau de joc poate influenta rezultatul in mod negativ.
In pregitire se recomandam diversificarea executiilor folsite precum si a tacticii de
joc.

In ceea ce priveste R.I., acesta prezintd valori slabe ale calititii de forta-
viteza la nivelul triplei extensii, aspect ce recomanda utilizarea in antrenamente a
exercifiilor de dezvoltare a fortei, cu incarcaturi egale sau mai mici decat cele
folosite pana in prezent si realizarea mai rapida a acestora.

Handbalistul B.M., prezintd un usor exces al nivelului de forta, fapt ce ne
face sia recomandam utilizarea in exercitiile de dezvoltare a fortei, a unor
incarcaturi egale sau mai mici decat cele folosite in prezent. Recomanddm, de
asemenea, cresterea vitezei de executie a exercitiilor de dezvoltare a fortei.
Valoarea coeficientului de variabilitate energeticd 1,56% aratd tendinta de
automatizare a miscdarilor, aspect ce nu favorizeaza finalitatea actiunilor, fapt ce
necesita diversificarea execufiilor.

Valoarea coeficientului de variabilitate structurala la sportivul 1..D., aratd un
grad ridicat de risc de accidentare la deplasari cu viteze mari. Este bine ca in
pregatire sa utilizeze in antrenamente exercitii de dezvoltare a fortei, cu incarcaturi



Rata Gloria et al. / Gymnasium

egale ori mai mici decat cele folosite pana in prezent si orientarea realizarii
acestora in mod rapid.

Si sportivul G.M.C., prezintd un grad ridicat de risc de accidentare pe ambele
picioare la viteze mari, dar si o capacitate de control asupra actiunilor corporale.

Trei dintre cei noua sportivi D.F., G. D. si B. G., au valori de 2,36%, 2,27%
si respectiv 2,24%, ceea ce inseamna ca au un exces de automatizare a miscarilor,
lucru nefavorabil in competitiile jocului de handbal. Pe final de joc, acesti sportivi
pot sd dezavantajeze actiunile colegilor de joc si sd contribuie la pierderea
meciului. Si la ei este necesa diversificarea cat mai mult a combinatiilor tehnice si
tactice folsite in procesul pregatirii.

4. Concluzii

Analiza valorilor inregistrate in urma sustinerii probei de ,,15 sarituri”
subliniazd comportamentul biomotric al grupului de jucdtori si evidentiaza
urmatoarele concluzii:

1. distributia valorilor individuale la puterea unitara medie (PU) situata
intre 4,21 W/kg corp si 6,06 W/kg corp, cu o medie de 5,27 W/kg corp., la
desprinderea pe doua pocioare, subliniaza faptul ca cei noud jucatori au un niveluri
rezultate sportive;

2. valoarea inaltimii de desprindere (H.z) sau detenta, cu valori individuale
cuprinse intre 45 cm si 32 cm, cu o medie a grupului de 39 cm, si cinci jucatori au
valori individuale mai mari decat valoarea mediei de grup scoate in evidentd un
nivel bun al puterii si al fortei explozive la nivelul membrelor inferioare;

3. la vitezea de repetitie (V.rep.), valorile individuale, la sase handbalisti,
sunt mai bune decat valoarea medie de grup, de 0,18 s, aspect ce subliniaza, in
general, un nivel al vitezei de executie crescut care permite obtinerea unui rezultat
competitional bun;

4. doi dintre jucatori au valori ale puterii medii slabe (4,21 si 4,54 W/kg
corp) si implicit deficit de viteza ( 0,24 si 0,21 s) si doi jucdtori au viteza buna
(0,13 si 0,14s) sustinutd de o putere unitard medie (5,99 si respectiv 6,06 W/kg
corp) foarte buna;

5. in ceea ce priveste calitatea de forta-viteza se observa necesitatea
imbunatatirii acesteia, dar si necesitatea lucrului in directia cresterii vitezei de
executie;

6. wvalorile coeficientului de variabilitate energetica, la desprinderea pe doua
picioare, ce subliniaza capacitatea de control asupra actiunilor corporale, cuprinse
intre 1,56% si 4,30% cu o medie de 2,83% subliniazad posibilitatea de obtinere a
unor rezultate bune;

7. valorile coeficientul de Variabilitate de Structurda (CVS), ce evidentiaza
capacitatea de a controla §i anticipa pregatirea contactului cu solul, cu mingea, cu
adversarul, aratd ca doi dintre sportivi (I.D. si G.M.), cu valori de 18,05 si 13,32
prezintd un risc foarte mare de accidentare.
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8. prima ipoteza conform careia jucatori echipei de handbal au niveluri de

e vyt

sportive s-a confirmat .

9. a doua ipoteza conform céareia valorile puterii, a detentei si vitezei

subliniaza faptul cd antrenamentul trebuie orientat in directia cresterii vitezei de
executie si in directia diversificarii antrenamentului s-a confirmat.
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