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Introduction

Currently, the issues related to the accuracy of
technical execution are the main criterion for an
ascending trend regarding performance.

The purpose of this paper was to present the
importance of biomechanical analysis in the
process of learning technical elements in artistic
gymnastics among juniors. In this respect, our
research proposes to highlight, from a critical
perspective, the complexity of technique in artis-
tic gymnastics, requiring new technologies able
to decipher the inner movement mechanisms
leading to performance improvement.

The analysis of technique reveals the following
components: technical element, technical pro-
cedure, style and basic mechanism of technical
procedure. Learning any technical procedure
is based on models established by specialists
following up numerous and thorough studies
of biomechanics. The study of technique and
the determination of its rules lead to increasing
speed of execution, optimal coordination, identi-
fication of mistakes etc

By applying the quantitative analysis of vid-
eo-technical training in gymnastics, especially
in juniors, they made premises that technical
training should be based on biomechanical
recommendations, making the training objec-
tive scientific and implemented in practice. The
detailed knowledge of kinematic and dynamic
characteristics intervention of specialists in sports
training objective, technical training by converting
quantitative information of motion parameters in
precise exercise instructions that marks the exer-
cise basic methods. The objective conducting of
the technical training process can thus contribute
to the rapid evolution towards higher technical
requirements, and the detection of technical and
physical potential reserves that can help harness
the increasing difficulty of execution and the tran-
sition to a high technical group for the athletes
who display such unexplored reserves.
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technical analysis, female juniors, training.

B OaHuli Yac numatHsi, rnos'si3aHi 3 MOYHICMIO
MEXHIYHO20 BUKOHAHHSI, € OCHOBHUM KpUMepiem

BUCXIOHOT meHOeHUii Wooo rMpodyKMUBHOCMI.
Memoro daHoi pobomu 6ys10 npedcmasumu
3Ha4YEHHs1 BIOMEXaHIYHO20 aHaniy B8 npoyeci
Has4YaHHs1 MeXHIYHUX e/1eMEHMIB XyO0XHbOI 2iM-
Hacmuku ceped HoHiopiB. Y UbOMy BIOHOWEHHI
Hawe OOC/lOXeHHsT MPOroHye  BUCBINVIUMU
3 KPUMUYHOI MOYKU 30py CK/1a0HICMb MeXHIKU
XYOOXKHBOI 2IMHaCMUKU, WO BUMA2aE HOBUX
mexHonoeill, 30amHux po3wughpysamu BHy-
MPIWHI MexaHi3Mu pyxy, Wo sedyms 00 rokpa-
WEHHS1 IPOOYKMUBHOCMI.

AHaniz mexHiku BUSIB/ISIE Maki CKadosi: mex-
HiYHUU esleMeHm, mexHi4Hy rpoyedypy, cmusib
ma OCHOBHULI MexaHi3M MEXHIYHOI rpoyedypu.
BusHeHHs1 6yOb-sIKoi mexHi4HOI Mpoyedypu 6asy-
€MbCA Ha MOOE/ISX, CMBOPEHUX chaxiBysiMu
MiC/151 YUCTIEHHUX | pemesibHUX 00C/TioXeHb 6io-
MexaHiKu. BusYeHHsI MmexHiKu ma BU3HAYeHHs! i
npasun Beoe 00 36i/IbLUEHHST WBUOKOCMI BUKO-
HaHHS1, OrMmuMasIbHOI KOOpAUHaUji, BUSIBIEHHSI
MOMU/IOK MOWjo.

3acmocosyrouu  KifibKicHUl aHasi3 sioeomex-
HIYHOI Mi020MOoBKU 3i CIOPMUBHOI 2iMHacCMUuKuU,
0c06/1UB0 y tOHIOpIB, BOHU 3pobusu nepedy-
MOBU, WO MexHiYHa nid2omoska mae 6asy-
Bamucsi Ha 6ioOMexaHiHHUX peKoMeHoayjisx,
PO6AISIYU HaB4aHHs 06’eKMUBHUM HayKOBO ma
peanizosaHor Ha npakmuyi. JemasibHi 3HaHHS
KiIHeMamuy4HUX | OUHaMIYHUX Xapakmepucmuk
BmpyyaHHs1 ¢haxigyis y CropmusHy MmpeHy-
Ba/IbHYy Memy, MexHIYHY Md20moBsKy W/IsIXOM
repemsopeHHsi  KifibKicHOI  iHghopmayii  napa-
Mempis pyxy 8 MOYHi iIHCMpYKyii 00 srpas, Wwo
o3Ha4aromb OCHOBHI Memoou Brpasu. Takum
YUHOM, YinecrnpsiMosaHe MposedeHHs MexHid-
HO20 MpeHyBa/IbHO20 MPOYECy MoXe cripusmu
WBUOKOMY PO3BUMKY 00 BUWUX MEXHIYHUX
BUMO2, & MaKOoX BUSBUMU pe3epsu MexHiy-
HO20 ma ¢hi3U4HO20 NomMeHyjasy, siki MoXymsb
00romo2mu BUKOpUCMamu 3p0Cmarody ckiaod-
Hicmb BUKOHaHHS1 ma repexio 0o BUCOKOI mex-
HIYHOI 2pynu 071 CrIOPMCMEHI8, siKi 8i0obpa-
3Umu maki Hepo3sidaHi 3anacu.

KniouoBi cnoBa: XxyOoxHs  2iMHacmuka,
biomexaHika, mexHiYHUll aHasli3, IoHIopKU, mpe-
HYBaHHS1.

Modern artistic gymnastics has evolved in line

Artistic gymnastics is, beyond doubt, one of our
most comprehensive sports. It has brought great ser-
vice to the Romanian people, hard to estimate. It has
made us known as a nation throughout the world and
domestically. Thanks to it, we have been admired
everywhere, and it has brought us remarkable satis-
factions, the conscience of the value and talent char-
acterising us as a nation. The Romanian gymnastics
school is a prestigious reality, proven by the results
often monopolising the medals of the great interna-
tional competitions and the enthusiasm an admiration
of spectators. It is also proven by the other features
related to the notion of school [1].
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with the regulations and trends of sports worldwide.
Artistic gymnastics development and enhancement
as a process, the details of methodology followed
the analyses necessary for the Olympic cycles, thus
leading to an effective management of multi-annual
sports practice [16].

Artistic gymnastics has recorded remarkable
progresses, highlighting the fact that it develops in
accordance with the trends of performance sport, but
it has its specific features too, such as: increase of
sports mastership, increase and rivalry of competitive
programs, processing of new complex routines, sports
mastership that reaches virtuosity; improvement of
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components that provide the training of high classifi-
cation gymnasts [16; 17].

General aspects

Nowadays, the issues related to the accuracy of
technical execution constitute the main criterion for
an ascending trend of performance as a whole. The
complexity of gymnastics technique requires the use
of a new technology able to decipher the inner move-
ment mechanism, to know and increase performance.
Modern trends derive from knowing biomechanics as
a branch of science, the main target of which is to
discover these mechanisms [14].

In the specialized literature, the general problems
of biomechanical analysis of contemporary technique
and the knowledge of factors decisive for the technical
training and contents of the optimization of gymnastics
training are insufficiently treated and known. Current
concerns in scientific research on the biomechanical
issues in gymnastics and the characteristics of rotation
routines were expressed by many researchers, includ-
ing those presented in this research.

In addition, in the specialized literature, the gen-
eral problems of biomechanical analysis of the cur-
rent technique and the knowledge of the determining
factors for technical training and the content of train-
ing sessions improvement in gymnastics are insuffi-
ciently treated and known. Current concerns in the
scientific research on the biomechanical aspects of
gymnastics and the characteristics of rotation exer-
cises have been manifested by [6].

Biomechanical researches in artistic gymnastics
can be performed using biomechanical methods and
also methods taken from other fields of knowledge
(pedagogical, mechanical, physiological, psycholog-
ical, medical ones etc.), mainly intended to highlight
the features of movement on various apparatus by
selecting the means of recording, processing and
analyzing the data obtained [15].

In this context, it is clear that each one of the
modern sports is based on exercises that vary
depending on general volume of the material
and on specific structure; the problem of motor
skills transfer is highlighted differently [11].

The macro methods of learning difficult acro-
batic and gymnastics exercises of coordination,
also the logical structural diagram for achieve-
ment in sports training are well presented by
Prof. V. Boloban (1988). Structurally, the macro
methods introduce the functional assembly of
long-term programs for learning the exercises of
"movement school”, the basic level of specializa-
tion, of the arbitrary and final programs, also the
development of physical qualities consistent with
thetechnicaltrainingbased ontheinfluence ofkey
concrete goals of gymnasts’ sports training [3].

The biomechanics is an important science
the physical education, thereby sports ana-
lyzed and thereafter correct the technical errors.

Gymnastics is more related with biomechanics than
other sports, this science contribute in the analy-
sis, illustration, understanding, and improvement of
sports technique. Biomechanics discover and identify
the errors that we cannot found by visual observation
and require camera or specific programs, this happen
only by partition the skill and therefore decision the
nature of each one [4].

To improve the vault technique in gymnastics is
to obtain an ideal trajectory of the mass center, to
increase the height and length of flight, namely the
flight time in the second part of the vault. The tra-
jectory must be broad to allow full body rotation of
the gymnast around horizontal and vertical axis. All
this implies running speed, springboard attack and
take-off of great effectiveness, the vaulting platform
attack and take off from two hands with a clear rise
of center of gravity with a distinct and unmistakable
manner of body position, leading to a higher sports
score. The video method and image analysis with
specialized software objectivise and improve the
technical training at this apparatus. Internationally,
there is a clear trend of sports training orientation on
guantitative criteria based on IT technology instead
of a traditional training based on qualitative informa-
tional methods with procedures based on practical
experience [5].

In artistic gymnastics, technical training must be
very demanding, because the primacy in competitions
is determined by the accuracy of movement (ampli-
tude, expressiveness, fluidity of movement a. s. 0.).
The analysis of technique reveals the following com-
ponents: technical element, technical procedure,
style and basic mechanism of technical procedure.
Learning any technical procedure is based on mod-
els established by specialists following up numerous
and thorough studies of biomechanics. The study of
technique and the determination of its rules lead to

A new view of the latest technologies

Fig. 1 Current state-of-the-art regarding the evaluation
of technical training in gymnastics among juniors
(resulted from the scientific literature)
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increasing speed of execution, optimal coordination,
identification of mistakes etc. [8].

The biomechanical analysis of artistic gymnas-
tics elements highlights the dynamic and cinematic
characteristics of the key-parts within an athlete’s
technique. The efficiency of using transfer technology
throughout it improves the initial phase in women'’s
artistic gymnastics [14].

The biomechanical analysis of technical elements
specific to beam in artistic gymnastics contributes to
a deep insight into the phasic structure of the tech-
nigue and the elaboration of modern training teaching
programs created to optimise these elements [18].

For efficiency purposes, in the technical training
teaching programs, it is essential for the acquisition
of procedure technique to be performed accurately,
without any errors, from the initial phases of technical
training among children [19].

The training process in artistic gymnastics

Elements performed by top athletes in gymnastics
are, as a rule, an upgrade of basic elements that are
taught in the training process in the younger cate-
gories. Technically correct performance of the basic
elements allows the contestants’ advancement and
development in the youth and later the senior cate-
gory. Points that distinguish top athletes from others
are elements of the highest difficulty levels, which are
usually extremely complex by their motor structures
and where the possibility of error or injury during the
performance is extremely high.

Therefore, in the construction of methodical pro-
cedures we implement the biomechanical analyses
that in terms of kinematics and dynamics allow us to
construct biomechanical models of movement, and to
explain the important parts of the movement perfor-
mance. In the selected element learning process this
enables us to stay limited through individual method-
ical steps on the special part of the movement, which
is for the final performance of the element presented
as a whole, the most important [9, 10].

The problem of correct exercise techniques
iS now a necessary support to achieve maximum
efforts saving energy and the main criterion for per-
formance. (1) In this respect, we can say that techni-
cal training is higher if based on biomechanical prin-
ciples for conducting motion, but also promoting a
line that follows a methodical system of rules, rooted
in scientific analysis. These aspects lead to the for-
mation of stable and precise technical skills, without
failures or accidents, by developing own resources
of physical potential.

Optimization, simplification and rationalization
of training methods content are the rules of mod-
ern sports training in gymnastics, supported by the
requirements of competition and selective approach
of effective technical structures, providing perspec-
tive and learning those movements, rated in compe-
tition [7].
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All artistic gymnastics elements have a specific
technique, which should be approached in the acqui-
sition of all movement-related elements. There are
elements with a simple structure, which is easy to
understand and execute by the athletes. There are
also elements with a complex structure, which some-
times require an alteration of the learning process and
new methodical procedures and new methods [7].

Conclusions

Upon studying the literature, we have noticed that
the effective use of learning transfer in gymnastics
routines on various apparatus, based on the bio-
mechanical analysis of the key-elements of sports
techniqgue may contribute to an increase in routine
difficulty, in technical execution and in higher perfor-
mances during competitions.

By applying the quantitative analysis of video-tech-
nical training in gymnastics, especially in juniors,
they made premises that technical training should be
based on biomechanical recommendations, making
the training objective scientific and implemented in
practice. The detailed knowledge of kinematic and
dynamic characteristics intervention of specialists in
sports training objective, technical training by con-
verting quantitative information of motion parame-
ters in precise exercise instructions that marks the
exercise basic methods. The objective conducting of
the technical training process can thus contribute to
the rapid evolution towards higher technical require-
ments, and the detection of technical and physical
potential reserves that can help harness the increas-
ing difficulty of execution and the transition to a high
technical group for the athletes who display such
unexplored reserves.
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