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Abstract

Individualization of training is a necessity for optimal sports performance and
protection of the athletes health. In the field of sports training, neuromuscular training
programs that include balance exercises are often implemented to improve
performance, prevent accidents and rehabilitation. It is essential that all the stabilizing
muscles are proportionally activated, in order to ensure optimal motion model for the
functional activities or skill. If muscle imbalance is not addressed by careful analysis
and rehabilitation, it can lead to suboptimal motor programs, leading to chronic pain
and/or poor performance. Strategies for correcting the stability should be one of the
fundamental principles of any training program. Neuromuscular training is used to
prevent injuries in athletes, to improve performance and achieve an individualized
sports training program depending on the particularities of the athlete. Typical
mechanism of ligament injuries include types of neuromuscular imbalances that need to
be tested to identify the particularities of the athlete. Identifying faulty movement
patterns allow the implementation of specific interventions.

1. Introduction

The practical activity demonstrates that coaches calculate the volume of effort
guided by certain theories, but loads are fixed based on subjective considerations.

"Jumping mat MGM15" provides quantitative information about the
parameters of explosive force, but also captures specific characteristics of
neuromuscular effort. The advantage of using this device is that the data is
objective, electronic recorded and respecting identical conditions. The result of
intervention in the training program is evaluated by the same device. In order to
assess performance, in this paper we refer to data collected by the device " jumping
mat MGM 15", In order to optimize physical conditional training, effort dosage
adjustment is recommended to balance power-speed ratio. The intervention to
correct any neuromuscular imbalances is by specific neuromuscular training. In this
paper we propose four programs in accordance with the type of imbalance.
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Volleyball is categorized as sports games without direct contact between the
players and is characterized by playing the ball through recoil under conditions of
imbalance, dynamic balance and synchronizing of movements.

The game requires high level of psychomotor skills differentiated by
specialization posts. It appears that the interest of the height of the strike force
exhibiting the attack and block, the speed of the ball hitting from the shoulder
and arm, speed of action on the ball, speed, skill and coordination. According to
their role in the team, players can be grouped into the following categories:
middle blockers; universal players; outside and opposite hitters; setters; libero.
Among the five groups, there are significant differences: middle blockers and
universal players or "false" are taller and heavier than the ‘libero’, who are the
lightest. At ‘maximum load force’, blocking players and universal players are
significantly different from the setters and libero players. The group of the
setters is significantly weaker at bench press with both feet comparing to hitters
and universal players (Muresan, 2005).

2. Material and methods

Evaluation of Energy and Structural Parameters with the MGM-15 Jumping Mat

The Miron Georgescu jumping mat MGM-15 is equipment that records the
duration of the contact to the ground and the duration of the time spent in the air of
the subjects over ten valid jumps, with the help of a computer program and the
sensors that are connected to a computer. The program is used for collecting and
processing measures automatically both the raw data and the computing of the results
for each series of jumps and the test as a whole. A full test consists of performing
three series of 15 jumps each "as a ball" with the condition that each jump will
provide the most of the jump height and a minimum time of contact with the ground.

The test results are estimated by a rating system. In this way, the subjects,
the coaches and others have the opportunity to perceive easier the achievements
than by exposing meaningless numbers in this specific system of values.

The acquired information is received by the computer that processes the
data rapidly, steady and accurate.The device offers two main classes of
parameters to analyzing the results: the class of energy parameters (PU, H.
Flight, V. Rep.), the class of control parameters (CVE, CVS).

A. Energy parameters offer information about the energy subject
organisms’ energy.

Average Unitary Powers (PU) Jumping PU (on both legs, right foot and
left foot) provides data on: the direction of the conditional preparation in sports
training; information about strength and speed qualities (V-F).

Table 1. Example of Unitary Powers values

UNITARY POWERS

SEae Height| Kg| PU | Pud | Pus
BI 164 | 54| 03.26.| 1.72.| 1.64.
BA 160 | 50| 03.52.| 2.37.| 2.38.
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For example, we insert a table which contains values as recorded by two
players in the County Championship. The players perform a training session per
week. The values recorded for the two athletes are very close for Pu but differ
significantly for Pus and Pud. The unitary power for the jump on one foot, both
right and left, is lower for the athlete with higher body weight. In this respect, a
specific study could establish a correlation between body weight and Pu on one
foot for the individualization of training.

Average height of the flight (H_flight) provides information mainly
oriented towards force, describing the effort carried out during the test, mainly
on the qualitative aspect (F-V-F).

Table 2. Example of jumping height values

THE AVERAGE OF THE JUMP HEIGHT
Subject | Hzbr Hzbrd Hzbrs

Bl 0.2 0.1 0.1

BA 0.28 0.14 0.14

Repetition speed (V.rep) The initial test’s subjectd parameter ,, repetition
speed”, is in fact the ground state times medium value and offers informations
mainly of Str-Sp-Sp; the measured quality is as better as the subjectd parameter’s
numeric value is lower in the two feet jump. In the example above the athlete Bl
recorded a speed a deficit, which suggests the necessity to reduce the load in the
training. The athlete Bl recorded average values of potential.

Table 3. Example of V.rep values

THE GROUND STATE TIMES AVERAGE

Subject | RepSp| RepSpd RepSp s
Bl 0.21. 0.3 0.3
BA 0.17. 0.24. 0.24

In the case of the one foot jump, the charges in bigger and the effort is
placed on Hill’s curve (fig.no.1), on smaller speeds. In the two feet jump, bigger
speeds are registered, the ground state times and the forces are smaller.

F One foot jump,

/ low speed, high force

/ Individual specificity
Two feet jump,
/ high speed, low force

v

Figure 1. Hill s curve after Hillerin 1997(Hillerin, Enescu, 1997).
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The difference shows us that there is an individual specificity of force-
speed (showed in fig.1). On a certain musculary structure, each individual is
more efficient in a certain report force-speed. This fact shows us that there is a
special zone of better efficiency, where we can intervene by balancing the
speed- force report. In order to improve the performance approaching the
training, it is important to find the zone in wich the specificity of the individual
is manifesting and to put it in the area of interest. The difference of unitary
power informs us about the imbalance appeared in the training, in the force-
speed relation. It has been noted that when the training is oriented on bigger
forces, we get to big differences, going to (-1.8), even (-2) W/kg. When the
training is oriented on speed (or small forces) the differences are under (-1)
W/kg, going by zero or becoming positive.

Control parameters, the energetical variability coefficient and the structural
variability coefficient are offering informations about the detachment training
control quality - or the corporal structure preparing for the contact with the ground
(the landing). The achievement of any task compose three distinct fases:

1. Preparing and achievement of landing;

2. Proper action;

3. Preparing and achievement of detachment (fig. 2)

PRC /\ PRD

BRI R

Figure 2. Command structure after Hillerin P, (1999) (Hillerin, 1999).

Each phase is acting differently on the commands structure. The body
preparing for the landing is equivalent to preparing of some multidimensional
matrix of elasticity and viscosity coefficients of musculary groups. They are
determining the muscles contraction mod before the landing; the detachment
must be anticipated, because thenervous influx from the brain to the muscles
takes enough time: 0,01 — 0,10 ms (office@onlinesolutions.ro, 2009).

The protocol impose the landing to be very short and the detachment to be
very large, so the time spend in the air to be long. It is practical proved that the
times — for the moment of detachment, in the air — are not the same all the time.
The boosts are not the same, so the detachment control. The muscle is
differently answering to different stimulus. The subjects do not have equal
landing time and equal jumping time. It is obvious that some subjects are
disposing by a better control than others in the motrical charge achievement.

Energetical variability coefficient (EVC) means the control capacity on the
energetical resources in the nonspecific movement, and brings informations
regarding the jJump detachment quality
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Table 4. Energetical variability coefficients

ENERGETICAL VARIABILITY COEFFICIENTS

Subject ECV ECVd ECVs
Bl 4.1. 10.16. 6.14.
BA 5.24. 4.71. 3.74.

In the present case, the first athlete has a very high value of the energetical
variability coefficient on the right leg and fairly high on the left leg. Those
values of jumping on both feet are better suited for sports games than those
obtained by the second athlete. In contrast, best values are noted for the athlete
BA in jJumping on one foot than those obtained by athlete BI.

Structural variability coefficient (SVC) represents the capacity of
controlling the landing preparing, the movement of puting again the feet on the
ground at the two feet jump and the one foot jump. A weak SVC shows that the
sports men does not perceive it’s own corporal structure and does not know to
prepare in usual time his next actions, related to the ambient, materials or
opponents. In this cases, the numeric value is big and foreshadows technical
mistakes and weak coordination. The medium values on the two feet are
between 3 — 3,5.

Table 5. Structural variability coefficients

STRUCTURAL VARIABILITY COEFFICIENTS

Subject SVC SVCd SVCs
Bl 8.12. 9.15. 6.47.
BA 5.78. 6.4. 4.81.

The determinated structural coefficient in one foot jump is in harmony
with the hand mooving reaction. This observation was leading to the ideea that
the whole muscular structure control capacity of one person is of the same tip.

The computer system attached to the test will help the coach in the process
of command and individualization of training. On the basis of this informations,
there will be generated improving solutions for all parameters, in accordance
with the requirements of the specific sports. The conditional and coordinative
motric capacities must fit in specific scales and, by coaching, they must lead to
the improvement of specifical motric standards (Cordun, 2009).

Using MGM 15 is possible to identify the existance of a neuromuscular
control deficit. The type of the deficit will be investigated in more detail using
video analysis. The test consists of repeated jumping with his knees up, within
10 seconds, the "tuck jump assesment” proposed by Myer GD et al. (2008)

The analysis is aimed at the following defects in the execution of jumps:

1. Landing is executed with a knee valgus deviation, which indicates the
ligament dominance. In the condition termed ligament dominance, muscles do
not sufficiently absorb the ground reaction forces, so the joint and the ligaments
must absorb high amounts of force over a brief time period (Myer, et al. 2008).
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2. The athlete is rough landing, with noise, which indicates the dominance of
the quadriceps muscle. The quadriceps dominance refers to the tendency to stabilize
the knee joint primarily by using the contraction of the quadriceps muscle. This
mechanism of ligament injuries is met with predilection in volleyball players after
landing with the knees extended from blockage, in the context of a deficiency of
neuromuscular control with the quadriceps dominance (Dobosi, 2010).

1. The Athlete fails to synchronize lower limbs position during flight, do
not land with both feet at the same time, which indicates the do strength and
muscle recruitment patterns between the two legs. In the context of
neuromuscular testing, the process should identify differences in laterality.
Regarding muscle symmetry, when strength or muscle recruitment patterns
show measurable differences left to right, an athlete is asymmetric and has a leg
dominance (Myer, et al. 2008).

2. The athlete does not reach a maximum height of flight with parallel
knees, lands with feet too close together, which indicates the dominance of the
trunk. Trunk dominance or trunk instability refers to the inability to precisely
control the three-dimensional trunk space. Athletes do not adequately perceive
three-dimensional position of their trunk in space, resulting large movements after
a disturbance in the trunk or body posture and appearance of an increased risk of
knee ligament injuries (Tache, Staicu, 2010). Observations are recorded on a sheet
and a final score is obtained. It serves for time tracking competitor developments
and for correcting deficits with the specific neuromuscular training.

3. Results and discussions

Specific intervention by neuromuscular training.

Identifying faulty movement patterns allow the implementation of specific
interventions. Neuromuscular specific intervention will then address each athlete in
particular, to the deficit identified by neuromuscular control algorithm shown above.

Proposed exercises for intervention are adapted after Hewett TE (2010).

1. Intervention in the case of an athlete with ligament dominance

Suggested exercises in this case are of plyometric type.

a. Initially it is recommended the "wall jump" exercise, especially when
the athlete resumes training after a pause. Relatively low intensity movement
can reveal weak or abnormal movements of the knees in athletes with poor
neuromuscular control. Coach or technician observe the leg position during
jumping and provide feedback to the athlete to correct the technique. Coach
indicates to keep knees apart, avoiding valgus knee movement, etc. This
feedback is essential, in his absence, the athlete can perform jumps incorrectly
and the results are not favorable.

b. Another useful exercise for athletes with ligament dominance is the
plyometric type jump with knees up, the "tuck jump". The athlete can improve
neuromuscular control through this difficult jump and then regains dynamic control
of the knee joint and begin to develop a learned skill usable in competitive play.

2. Intervention in the case of an athlete with the quadriceps dominance
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To put quadriceps in an agonist position with the anterior cruciate
ligament and hamstrings in a position to protect the ligament , it is important to
use high angles of knee flexion. Recommended exercises include large jumps
and short jump and hold type exercises, important for hamstring co contraction.
Hamstrings muscles provide resistance against the movement of great force , but
they must also provide a suitable co contraction to maintain the vertical position.

3. Intervention in the case of an athlete with leg dominance. An important issue
for technicians is to pay attention to foot placement during landing and takeoff.
Athletes should be instructed to monitor the position of both legs so as not to allow
the backwardness of one leg over the other when performing jumps with both feet.
Balance exercises are performed on a device that provides an unstable surface.
The athlete begins the exercise with support on both feet shoulder-width apart,
in the athletic position. As balance improves, the exercises can include passing
the ball and balance exercises with one leg. The athlete must be instructed to
keep a accentuated knee flexion when performing balance exercises. Stress
placed on the less coordinated leg during this exercise can help normalize
coordination discrepancies between limbs.

4. Intervention in the case of an athlete with trunk dominance (instability)

The recommended exercises are those that enhance recruitment of
posterior chain muscles while activating the abdominal muscles and hip
stabilizers. A useful exercise can be done with the Swiss ball. The athlete dorsal
lying on the floor, puts the heels on a Swiss ball medium sized and get a straight
position while maintaining the pelvis in neutral position, then pulls the knees in
flexion with the feet rolling on the ball. Dragging the ball toward the buttocks
with knees in flexion performs dinamic hamstrings contraction, while the pelvis
remains stabilized (Hewett, et al., 2010).

4. Conclusions

= Periodical testing of physical and neuromuscular potential of athletes aims
to obtain information based on which to intervene for optimal training schedule.

= MGML15 jumping mat is easy to use, it takes a little testing time and data
processing is fast. Interpretation of differences between parameters of explosive
strength, offer to coach and athlete clear information about the balance of power
and speed as components of explosive speed.

= The observations made in this paper is a critical analysis of the testing
equipment and its operating capabilities.

= Individualization of training is important in dosing the effort according
to play positions, taking into account age, trauma history, periods of training,
stages succession of the competition, etc. Explosive force must be very good
and maintain high values over time.

= Through critical analysis of energy and structural parameters offered by MGM15
jumping mat it is possible to identify a deficit of neuromuscular control. Identification of
faulty movement patterns enables the implementation of specific interventions.
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= Repetitive exercises with accentuated knee flexion and hold of the

position can improve muscle strength and involvement of the hamstrings and
quadriceps agonist support to enhance the safe position.

= By means of training individualization and adaptation of effort to the

stage of the athletes potential we aim for to reduce injuries, accidents and
increase the sporting age of volleyball performance players.
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Rezumat

Individualizarea antrenamentului este o necesitate pentru obtinerea performantei sportive si
protejarea stirii de sandtate a sportivilor. In domeniul antrenamentului sportiv, programele de
antrenament neuromuscular care includ exercitii de echilibru, sunt adesea puse in aplicare cu
scopul imbunatatirii performantei, prevenirii accidentelor sau reabilitarii. Daca dezechilibrul
muscular nu este abordat printr-o analiza atenti si reabilitare, acesta poate duce la persistenta si
fixarea programelor motorii suboptimale, ducand la dureri cronice si/sau scaderea
performantelor. Strategiile de corectare prin stabilizare ar trebui sd constituie unul din principiile
fundamentale al oricarui program de antrenament. Antrenamentul neuromuscular este folosit ih
scopul prevenirii leziunilor la sportivi cat si pentru imbunatitirea performantelor si realizarea
unui program de pregitire sportiva individualizat in functie de particularitatile sportivului.
Mecanismul tipic al leziunilor ligamentare cuprinde tipuri de dezechilibre neuromusculare care
trebuie sa fie testate pentru a putea identifica particularitaile sportivilor. Identificarea modelelor
de miscare defecte permite punerea in aplicare a interventiilor specifice.

1. Introducere

Activitatea practica demonstreaza ca antrenorii calculeaza volumul efortului
ghidati de anumite teorii, dar incarcaturile sunt fixate pe considerente subiective.

,Covorul de sarituri MGM15” ofera informatii cantitative despre parametrii
fortei explozive, dar in acelasi timp surprinde caracteristici specifice efortului
neuromuscular. Avantajul utilizarii acestui aparat consta in faptul ca sunt furnizate
date obiective, inregistrate electronic si respectand conditii identice. Rezultatul
interventiei in programul de pregitire este evaluat cu acelasi aparat. In scopul
evaludrii performantelor in aceastd lucrare vom face referiri la date culese cu
ajutorul aparatului “covor de sirituri MGM 15”. In vederea optimizarii pregatirii
fizice conditionale se recomanda adaptarea dozarii efortului pentru echilibrarea
raportului fortd viteza. Pentru corectarea dezechilibrelor neuromusculare se
intervine prin antrenament specific neuromuscular. In lucrarea de fati sunt propuse
patru programe in conformitate cu tipul dezechilibrului.

Voleiul face parte din categoria jocurilor sportive fara contact direct intre
jucatori, dar care este caracterizat de jucarea mingii prin ricosare in conditii de
dezechilibru, echilibru dinamic sau sincronizare a miscarilor.

Jocul de nivel inalt impune calitati psthomotrice diferentiate prin specializarea
pe posturi. Se constatd cd prezintd interes forta exploziva prin nivelul Tnaltimii
loviturii de atac si a blocajului, viteza de lovire a mingii din umar si brat, viteza de
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interventie la minge, viteza de deplasare, indemanarea si coordonarea.

Dupa rolul lor in echipa, jucatorii pot fi grupati in urmatoarele categorii:
jucatori de blocaj pe centru; jucdtori universali; extreme; ridicatori; libero.

Intre cele cinci grupe exista diferente semnificative: jucitorii de blocaj de
centru si jucdtorii universali sau ,,falgii” sunt mai inalti si mai grei fatd de
jucatorii ,,libero”, care sunt cei mai usori. La ,,fortd cu Incarcatura maxima”
jucdtorii de blocaj si jucatorii universali se diferentiaza semnificativ fata de
ridicatori si jucdtori libero. Grupul ridicatorilor este mai slab la Tmpingeri la
presa cu ambele picioare fata de extreme si jucdtorii universali (Muresan, 2005).

2. Material si metode

Evaluarea parametrilor energetici si structurali cu ajutorul covorului MGM 15

Covorul de sarituri este o aparatura care, prin programul instalat si senzorii
conectati la computer, inregistreaza timpii de contact cu solul si durata timpul de
stat in aer al subiectilor pe parcursul a 10 sarituri valide. Programul folosit
pentru achizitie si prelucrare realizeaza automat atat masurarea datelor primare cat
si calculul rezultatelor pentru fiecare serie de sarituri si pentru proba in ansamblu.
Proba integrald constd din realizarea a 3 serii de cate 15 sdrituri "ca mingea", cu
conditia realizarii, In fiecare sariturd, a inaltimii maxime de desprindere si a unui
timp minim de contact cu solul (de unde si notatia MGM-15 - proba "Miron
Georgescu Modificata - cu 15 sarituri").

Rezultatele testului se apreciaza printr-un sistem de calificative. Tn acest
fel subiectii, antrenorii etc., au posibilitatea sa perceapa mult mai usor
performantele decat prin expunerea unor cifre fard semnificatie in sistemul
concret de valori. Aparatul pune la dispozitic doua clase principale de parametri
pentru analiza rezultatelor:

» clasa parametrilor energetici (PU, H_zbor, V.rep);

» clasa parametrilor de control (CVE, CVS).

A) Parametri energetici confera informatii despre resursele energetice ale

organismului subiectilor.

Puteri unitare medii (PU) in sarituri (pe ambele picioare, pe piciorul drept
si pe piciorul stang) oferad date referitoare la:

- orientarea pregatirii conditionale in antrenamentul sportiv;

- informatii asupra calitatilor de forta si viteza (F-V).

Tabel 1. Exemplificarea valorilor puterii unitare la doud jucatoare

PUTERI UNITARE
BIECT -
SUBIEC Talia | Kg PU Pud Pus
BI 164 | 54 | 03.26 | 1.72. | 1.64.
BA 160 | 50 | 03.52 | 2.37. | 2.38.

Pentru exemplificare inseram tabele cu valori inregistrate de cétre doua
jucatoare din campionatul judetean.Jucdtoarele participa la un antrenament pe
saptdmana. Valorile inregistrate la cele doud sportive sunt foarte apropiate pentru
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Pu dar difera semnificativ pentru Pus si Pud. Puterea unitara la saritura pe un picior,
atat pe dreptul cét si pe stangul, este mai redusa la sportiva cu greutate corporald
mai mare. In acest sens, un studiu specific ar putea stabili o corelatie intre greutatea
corporala si Pu pe un picior in vederea individualizarii antrenamentului.

Indltimea medie de zbor (H zbor) oferd informatii orientate preponderent
spre fortd, caracterizdnd efortul realizat in testare cu precadere pe latura
calitatilor de forta (F-V-F).

Tabel 2. Exemplificarea valorilor H_zbor la doud jucatoare

MEDIA INALTIMII SARITURII
Subiect H_zbor H_zbord H_zbors
Bl 0.2 0.1 0.1
BA 0.28 0.14 0.14

Viteza de repetitie (V.rep) este de fapt valoarea medie a timpilor de stat pe
sol si ofera informatie orientatd preponderent spre F-V-V; calitatea masurata
este cu atat mai buna cu cat valoarea numerica a parametrului este mai scazuta
in sarituri pe doud picioare. In exemplul de mai sus sportiva BI inregistreaza un
deficit de vitezd ceea ce sugereaza necesitatea scaderii incarcaturii in
antrenament. Sportiva BA demonstreaza valori medii ale potentialului.

Tabel 3. Exemplificarea valorilor V.rep la doud jucdtoare

MEDIA VITEZEI DE STAT PE SOL
Subiect V.rep V.repd V.reps
Bl 0.21. 0.3 0.3
BA 0.17. 0.24. 0.24

In cazul sariturilor pe un picior, incircitura este mai mare si efortul se
plaseaza pe curba lui Hill (fig 1), la viteze mai mici. In sariturile pe 2 picioare se
inregistreaza viteze mari, timpii de stat pe sol sunt mai mici si fortele sunt mai mici.

F Sériturd pe un picior,
+ e vitezad mica, fortd mare
! g ,__,/-“"J A
\\ “ Specialitate individuali
N, —
\\\ P il Saritura pe doua picioare
R viteza mare, fortd mica
T \ ’
\R}:}‘ /
[ 4

Figura 1. Curba lui Hill preluatd dupa Hillerin (1999).

Pe curba lui Hill existd o zond in care se manifestd specificitatea
individuald de fortd-viteza (fig. 1). Pe o anumitd structurd musculard fiecare
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individ este mai performant la un anumit raport forta-viteza. Aceasta ne aratd ca
existd o zond speciald, de randament mai mare, unde se poate interveni prin
echilibrarea raportului vitezd — fortd. Pentru imbunatatirea performantei prin
interventie 1n antrenament este importantd determinarea zonei in care se
manifestd specificitatea individuala i mutarea ei in zona de interes. Diferenta de
putere unitard ne ofera informatii despre dezechilibrul aparut in pregatire in
relatia forta-viteza. S-a observat ca atunci cand antrenamentul este orientat catre
forte mari, se ajunge la diferente mari, mergand pana la (-1.8) si chiar (-2) W/Kg.
Atunci cand antrenamentul este orientat catre viteza (sau forte mici) diferentele
sunt sub (-1) W/kg tinzand cétre zero sau devenind chiar pozitive.

Parametri de control Clasa, coeficientul de variabilitate energetica si
coeficientul de variabilitate structurald ofera informatii despre calitatea
controlului fazei de desprindere sau a controlului pregatirii structurii corporale
pentru contactul cu solul. Se porneste de la prezumtia ca realizarea oricarei
sarcini date presupune trei faze distincte:

1. PRC pregatirea si realizarea contactului;

2. AP - actiunea propriu-zisa;

3. PRD pregatirea si realizarea desprinderii (fig. 2).

PRC PRD

[—“'"——E AP — “"'—“]

Figura 2. Structura comenzilor dupa Hillerin (1999).

Fiecare faza actioneaza in alt fel asupra structurii comenzilor. Pregatirea
corpului pentru contact este echivalenta cu pregatirea unor masive (matrici
multidimensionale) de coeficienti de elasticitate si de vascozitate a grupelor
musculare. Aceste masive (matrici) de coeficienti determind de fapt modul de
contractie al muschilor inainte de inceperea contactului; desprinderea trebuie
anticipatd, deoarece influxul nervos de la creier la musculaturd face destul de
mult timp 0,01 --> 0,10 ms (office@onlinesolutions.ro, 2009).

Protocolul programului impune ca timpul de contact cu solul sa fie foarte
scurt si desprinderea foarte mare, deci timpul de stat in aer sa fie lung. Practica
dovedeste cad timpii din bataie nu sunt egali, dar nici timpii de aer nu sunt egali.
Rezultd ca impulsiile nu sunt la fel, deci controlul asupra desprinderii sufera
modificari. Muschiul raspunde diferit la stimuli diferiti. Subiectii nu au timpi de
contact egali si nici timpul de sariturd nu este la fel. Deducem ca anumiti subiecti au
control mai bun decat altii in realizarea sarcinii motrice.

Coeficient de variabilitate energetica (CVE). Coeficientul de variabilitate
energetica reprezintd capacitatea de control asupra resurselor energetice in
migcarea nespecifica si aduce date privind calitatea desprinderii la sarituri.
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In cazul de fatd prima sportivi detine o valoare foarte ridicati a
coeficientului de variabilitate energetica pe piciorul drept si destul de ridicata pe
piciorul sting. Valorile obfinute de sportiva BI la sariturile pe ambele picioare
sunt mai adecvate pentru jocurile sportive decat cele obtinute de sportiva BA. In
contrast, se remarcd valorile bune obtinute de sportiva BA la sariturile pe cate
un picior, fatd de performantele sportivei BL.

Tabel 4. Exemplificarea valorilor coeficientilor de
variabilitate energetica la doud jucdtoare

COEFICIENTI DE VARIABILITATE ENERGETICA
Subiect CVE CVEd CVEs
Bl 4.1. 10.16. 6.14.
BA 5.24. 4.71. 3.74.

Coeficient de variabilitate structurala (CVS) reprezintd capacitatea de a
controla pregatirea contactului cu solul, respectiv reluarea contactului cu solul la
sariturile pe doud picioare si pe cate un picior. Un CVS slab releva faptul ca
sportivul nu isi percepe structura corporald si ca nu stie sa-si pregateasca in timp
util actiunile urmatoare in relatie cu mediul ambiant, materiale sau adversari.
Valoarea numerica 1n aceste cazuri este mare si prevesteste greseli de tehnica si
slaba coordonare. Valorile medii pe ambele picioare sunt cuprinse intre 3- 3.5.

Tabel 5. Exemplificarea valorilor coeficientilor
de variabilitate structurala la doud jucatoare

COEFICIENTI DE VARIABILITATE STRUCTURALA
Subiect CVS Ccvsd CVSs

Bl 8.12. 9.15. 6.47.

BA 5.78. 6.4. 4.81.

Coeficientul de structurd determinat in sarituri pe un picior este In
concordantd cu comportarea la nivelul miscarii mainii. Aceastd observatie a
condus la ideea conform careia capacitatea de control a structurii musculare a
unei persoane este de acelasi tip. Sistemul informatic atasat probei va veni in
ajutorul antrenorului in procesul de dirijare si de individualizare a
antrenamentului. Pe baza informatiilor obtinute se vor genera solutii calitative
pentru Timbunatatirea acestor parametri conform cerintelor impuse de sportul
practicat. Capacitatile motrice conditionale si coordinative trebuie sa se
incadreze in anumite bareme, iar prin antrenament, acestea trebuie sa ducd la
formarea si perfectionarea standardelor motrice specifice (Cordun, 2009).

Cu ajutorul probei MGM 15 se poate identifica prezenta unui deficit de
control neuromuscular. Tipul de deficit va putea fi investigat mai amanuntit cu
ajutorul analizei video. Proba consta in sarituri repetate cu genunchii sus, in interval
de 10 secunde ,,tuck jump assesment” propusa de Myer GD (2008).

In cursul analizei se urmiresc urmitoarele defecte in executia sariturilor:
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1. Aterizarea se executd cu deviatia mediald a genunchilor, fapt ce indica
dominanta ligamentara. Dominanta ligamentara defineste deficitul de absorbtie a
fortelor de reactie a solului de catre musculaturd si preluarea acestora de catre
oase, tendoane si ligamente (Myer, et al. 2008).

2. Sportivul aterizeaza dur, cu zgomot, fapt ce indica dominanta
cvadricepsului. Dominanta cvadricepsului se referd la tendinta de a stabiliza
articulatia genunchiului In primul rand prin contractia muschiului cvadriceps.

Acest mecanism de producere a leziunilor ligamentare este intalnit cu predilectie
la voleibaliste dupa aterizarea cu genunchii in extensie, de la blocaj in contextul unui
deficit de control neuromuscular cu dominanta cvadricepsului (Dobosi, 2010).

1. Sportivul nu sincronizeazd pozitia membrelor inferioare in timpul
zborului, nu aterizeaza cu ambele picioare in acelasi timp, fapt ce indica
dominanta unui membru inferior sau sechele dupd leziuni precedente.
Dominanta membrului inferior se refera la diferenta dintre forfa musculard si
modelele de recrutare musculara intre cele doud membre inferioare. In contextul
unui proces de testare neuromusculara trebuie sd se identifice diferentele de
lateralitate. In ceea ce priveste simetria musculard, in cazul in care forta sau
modelele de recrutare musculara prezinta diferente masurabile stanga-dreapta, un
Sportiv este asimetric si prezinta un membru inferior dominant (Myer, et al. 2008).

2. Sportivul nu ajunge cu genunchii in pozitie paraleld la naltimea maxima
de zbor, aterizeaza cu picioarele prea apropiate, fapt ce indicd dominanta
trunchiului. Dominanta sau instabilitatea trunchiului, se refera la incapacitatea de a
controla tridimensional cu precizie trunchiul in spatiu. Sportivii nu percep in mod
adecvat, tridimensional, pozitia trunchiului lor in spatiu, ceea ce rezulta In miscari
ample in urma unei perturbari a pozitiei corpului sau a trunchiului si aparitia unui
risc crescut de leziuni ale ligamentelor genunchiului (Tache, Staicu, 2010).

Observatiile se noteaza pe o fisa si se obtine un scor final. Acesta serveste
la urmarirea in timp a evolutiei sportivului si corectarea deficitelor prin
antrenament specific neuromuscular.

3. Rezultate si discutii

Interventia specifica prin antrenament neuromuscular.

Identificarea modelelor de miscare defecte permite punerea in aplicare a
interventiilor neuromusculare specifice. Acestea se vor adresa deci fiecarui
sportiv in particular, in functie de deficitul de control neuromuscular identificat
cu ajutorul algoritmului propus mai sus. Exercitiile propuse pentru interventie
sunt adaptate dupa Hewett TE (2010).

1. Interventia in cazul unui sportiv cu dominanta ligamentara

Exercitiile propuse 1n acest caz sunt de tip pliometric.

a. Initial este recomandata sdritura de tip “wall jump” saritura la perete,
Tndeosebi atunci cand sportivul reia antrenamentele dupa o pauza.

Miscarea de intensitate relativ mica poate dezvalui miscari deficitare sau
anormale ale genunchilor la sportivii cu control neuromuscular defectuos.



No. 2, Vol. XIV /2013

Antrenorul sau tehnicianul observa pozitia segmentelor in timpul sariturii si
ofera feedback sportivului in vederea corectarii tehnicii.

Se indica mentinerea genunchilor departati, evitarea deplasarii
genunchiului 1n valg, etc. Acest feedback este esential, in lipsa lui, sportivul
poate executa sariturile in mod defectuos iar rezultatele nu sunt favorabile.

b. Un alt exercitiu util pentru sportivii cu dominantd ligamentard este
saritura de tip pliometric cu genunchii sus din genuflexiune de tip tuck jump”.

Sportivul isi poate imbunatdti controlul neuromuscular prin aceasta
sariturd dificild, apoi recastiga controlul dinamic al articulatiei genunchiului si
incepe sd dezvolte o abilitate Tnvatatd utilizabila in jocul competitiv.

2. Interventia in cazul unui sportiv cu dominanta cvadricepsului

Pentru a pune cvadricepsul intr-o pozitie agonista ligamentului incrucisat
anterior si ischiogambierii Intr-o pozitie de protectie a acestui ligament, este important
sa se utilizeze unghiuri mari de flexiune a genunchilor. Exercitiile recomandate
cuprind sarituri adanci si exercitii de tip sariturd scurta cu mentinere, importante
pentru realizarea cocontractiei ischiogambierilor. Muschii ischiogambieri asigura
rezistenta impotriva acestor miscdri de mare fortd, dar ei trebuie sa ofere, de
asemenea, o cocontractie adecvata pentru a mentine pozitia verticala.

3. Interventia in cazul unui sportiv cu dominanta unui membru inferior

Un aspect important pentru tehnicieni este sa acorde o atentie deosebitd la
plasarea piciorului in timpul aterizdrii si lansarii. Sportivii trebuie instruiti sa
controleze pozitia ambelor membre inferioare astfel incat sa nu permitd rdmanerea
in urmd a unui picior fatd de celalalt atunci cand efectueaza sarituri cu ambele
picioare. Exercitiile de echilibru se realizeaza pe un dispozitiv care ofera o suprafata
instabila. Sportivul Incepe exercitiul cu sprijin pe ambele picioare departate la
lagimea umerilor, In pozitia atleticd. Pe masurd ce echilibrul se imbunatateste,
exercitiile pot include pase cu mingea si exercitii de echilibru cu un singur picior.
Sportivul trebuie instruit sd mentind o flexiune accentuatd a genunchiului atunci
cand efectueaza exercitiile de echilibru. Stresul neuromuscular plasat pe piciorul
mai putin coordonat in timpul acestui exercitiu poate ajuta la normalizarea
discrepantelor de coordonare intre membrele inferioare.

4. Interventia in cazul unui sportiv cu dominanta (instabilitatea)
trunchiului. Exercitiile recomandate sunt acelea care imbunatitesc recrutarea
lantului muscular posterior in timp ce necesitd activarea mugchilor abdominali si
a stabilizatorilor soldului. Un exercitiu util se poate realiza cu mingea elvetiana.
Sportivul culcat dorsal pe podea, pune calcdiele pe o minge elvetiand de
dimensiuni medii si obtine o pozitie rectilinie cu mentinerea pelvisului in pozitie
neutrd, apoi trage genunchii in flexiune si ruleaza tdlpile pe minge. Tragerea
mingii spre sezut prin flexiunea genunchilor, realizeaza contractia dinamica a
ischiogambierilor, in timp ce pelvisul ramane stabil (Hewett, et al., 2010).

4. Concluzii

= Testarea periodica a potentialului fizic si neuromuscular al sportivilor are
scopul de a obtine informatii pe baza carora sa se intervind optim in
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programarea antrenamentului.

» Covorul de sarituri MGMI15 este usor de folosit, testarea dureaza putin si
procesarea datelor este rapida. Interpretarea diferentelor dintre parametrii fortei explozive
aduc antrenorului si sportivului informatii obiective despre echilibrul fora-viteza.

= QObservatiile facute in aceasta lucrare constituic o analizd criticd a

* Prin analiza critica a parametrilor energetici si structurali oferiti de
,Covorul de sarituri” se poate identifica nivelul controlului neuromuscular.
Identificarea miscarilor defectuoase permite interventia individualizata conform
deficitului de control neuromuscular.

= Pentru consolidarea pozitiei in condifii de sigurantd se recomanda
exercitii cu flexiune accentuatd a genunchilor. Se imbunatateste forta muschilor
ischiogambieri si suportul agonist al cvadricepsului.

» Prin individualizarea efortului si adaptarea acestuia la potentialul stadial
al individului vizdm reducerea accidentelor, cresterea performantelor si a varstei
sportive a practicantilor.
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