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The article substantiates the development of a structural-functional model of physical training
control of ski-racers. It reveals a specialized status of the model taking into account an individual
level of specific qualities of a ski-racer. The emphasis is placed on creating the components.of the
physical training system and their interacting, as well as on the essence of this process in-athletic
training of ski-racers. The article reveals the content component of the model's physical training
system in the most orderly and integrated structure of interaction that increases the.effectiveness
of the training process.
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Introduction

Analyses of scientific and methodological publications show that there exist an insignifi-
cant number of works by I. M. Butin (1988) [1]; V. D. Evstratov, P. M. Virolainen, G. B. Chu-
kardin (1988) [2]; V. N. Manzhosov, I. G. Ogoltsov, G. A. Smirnov (1979) [3], V. D. Evstratov,
B. L. Sergeev, G. B. Chukardin (1989) [4], in which:the issues of physical training of ski-
racers are comprehensively considered. They partially take into account the specificity of the
process. At the same time, organization of physical training of ski-racers is represented only
by its types (general and special) and various techniques of developing physical qualities.

While analyzing the scientific sources, we did not discover in them the structuring
of physical training as an independent component in an overall scheme of the training
process. There is also a shortage of scientific and methodological publications that
substantiate the biological process of adaptation of a skier’s body to load components
of physical training. It should be noted that some techniques are not relevant and do not
meet modern requirements for training ski-racers.

The content of techniques for developing physical qualities is reasoned by subjective
empirical criteria, is inadequate in understanding the issues of introducing the latest
sports technelogies and is often divorced from fundamental sciences. It is problematic
for trainers to choose techniques for the development of physical qualities, as they lack
clarity-of presentation and systematization of methods with the ability to differentiate
means-of physical training, taking into account characteristics of an individual profile
of physical fitness. These circumstances have a rather negative impact on the quality of
physical training of athletes in cross-country skiing.

This disorder, the lack of systematized knowledge and the diversity of empirical and
analytical information cause the absence of structured physical training of ski-racers as
an integral system, which made it possible to identify the following contradictions:

- between the need to improve the quality of the educational and training process
and the lack of theoretical and methodological foundations of the essence and content of
physical training of ski-racers as an integral system;
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- between the objective need to use new modern techniques for developing physical
qualities of ski-racers and insufficient knowledge of the process of their organization,
structuring the order of application and control of the physical training system.

In addition to these contradictions, there are a number of organizational and
methodological issues that are open to discussion. Hence, the relevance of the problem
of developing a physical training model that allows improving the training process of
ski-racers becomes obvious.

Main Body

An analytical study of the works of P.K. Anokhin (1978) [5], V.P. Bespalko (1977)
[6], V.V. Guzeev (1999) [7], N.V. Kuzmina (2002) [8 ], devoted to modeling educational
process and educational systems, made it possible to systematize the main components
of physical training and compare them in terms of structural and procedural correlation
with the components of the educational system.

In our opinion, physical training has similar structural components~to those of
the educational system. The structural components of physical training correspond in
content and quantity to the model of the educational system. Thus; at each stage of
a multi-year plan in the structure of physical training there are-such components as a
teacher (a trainer), the content of education (the content of training), a form of education
(a training session), a student (an athlete), a goal (a sport result).

From the perspective of the objectives of our research, we logically compared the
structural components and arranged them into a system.

A trainer (a subject) as a teacher carrying out' guiding activities, in the form of
a training session, affecting an athlete (a student), introduces the content of physical
training in the form of exercises with regulated physical load an athlete (an object)
implements training and cognitive activitiés, masters and assimilates the content of
physical training, this activities form his physical fitness, which is the goal of the system.

JaHHbBIE CTPYKTYPHBIC KOMIOHESHTHI ITpoliecca (GU3NIECKO OATOTOBKH XapaKTepH-
3YIOT €€ Kak obpazoeamenviyio cuicmemy (puc. 1).

These structural components of the physical training process characterize it as
an educational system (Fig. 1).

Figure 1 — Physical training as an educational system

In this logical chain, structural components interact between themselves, wherein
performing certain independent procedures. These procedures can be called process
components. The interaction of structural and process components corresponds to the
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fact that physical training, which has traditionally been considered as process, has every
reason to be classified as a “functional system”.

According to the principle of synergy, the components interaction enhances the
functional efficiency of the entire system in the educational and training process of ski-
racers. The result of the interaction of these components is the formation of new integrative
properties in the system, which are not identical to the properties of the components
that form the system itself. Therefore, the physical training system is presented as an
integrative structure, including four components: target, content, technological and
effective. The model of the physical training system is presented in Figure 2.

Figure 2 — A model of the physical training system of ski-racers

The target component includes the goal and objectives. The purpose of the system
is to optimize creation of the structural components of the athlete’s physical training,
the functioning of which purposefully causes changes in the functional state of the
skier, promotes the development of individual training and physical fitness for certain
competitive activities,

The setting of physical training goals is carried out on the basis of the athlete’s
individual fitness,analysis of the experience in competitive activities, taking into account
the model characteristics of recent competitions, practice of organizing the training
process at.previous stages and periods of the athlete’s training. Objectives determine the
way to achieve quantitative indicators of the athlete’s physical performance in relation to
the development of a certain physical quality, functional readiness, expressed in indicators
of the athlete’s functional state, as well as indicators of psychological readiness for the
planned training activities.

A comprehensive, cyclical and successive solution to the problems posed in the
annual macrocycle is possible with targeted planning of microcycles, mesocycles and
periods. At the same time, each of these structural elements has its own specific list of
tasks, which is in full connection with the main target orientation in the macrocycle
towards the formation of high physical fitness of the athlete.

The content component is represented by methods of adapting the limiting factors
of the athlete’s physical training to competitive conditions, which are programmed as
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a plan and are realized on condition of its implementation. From a certain group of
methods, programs of training exercises and coordinated interaction of all components
of the system are formed. The content of the methods consists of load components that
logically interact with each other. These include means, quantitative indicators of the
load: volume, intensity, intervals and character of rest.

The adaptation cycle module is represented by the organization of means and
methods, the primary focus of which is the mobilization and current activity of the
morphofunctional systems of the athlete’s body in relation to the activation of specific
homeostatic reactions caused by a specific load in the previous adaptation cycles of
the training process. Yu. V. Verkhoshansky in his studies represents this state of the
athlete as a phase of urgent adaptation [9]. And the scientist notes that the appearance
of this phase is ensured mainly through the following means: special physical training
of optimally large volume and relative intensity, activating the functioning-of the
motor apparatus, as well as vegetative and energy systems, potentiating their.activity
[9, p. 43].

The specific adaptation module is represented by means and methods that cause
a stress syndrome in the functional systems of the skier’s body. The ‘occurrence of the
stress syndrome is a very important factor for the process of transition to long-term
adaptation of the athlete’s body. Yu. V. Verkhoshansky indicates'its importance for the
entire adaptation system of the body and points out that hormenal changes, occurring in a
state of stress, induce adaptive protein synthesis and itsisupply of amino acids. The stress
syndrome potentiates the formation of structural transformations that form the basis of
its specific adaptation to a given mode of operation. Metabolites act as biosynthesis
inducers, which makes it possible to coordinate the plastic support of a function with its
actual activity, as well as the correspondence between the breakdown of obsolete cellular
elements and their renewal [9, p. 63].

The specific multifunctional improvement module is the final module of the entire
system, which is the result of the-work of the previous modules. In his studies Yu.V.
Verkhoshansky presents this phase as the completion of the adaptation cycle. The
main sign of the onset of this phase is the athlete’s manifestation of a higher level of
performance. In this regard, in'the content of this module we included means and methods
that, in addition to the process of improving the adaptation effect, also solve the research
problem of identifying the onset of this phase. The corrective element of the system in
this module is the, quantitative indicators of the athlete’s physical, psychological and
functional fitness in accordance with the stage of preparation.

The technological component is represented by the technology of modular-block
programming, which consists in choosing and implementing, correcting the structural
and functional components of the physical training system. The content of technology
functions is presented by ways and techniques of interaction between the trainer and
the athlete in creating a model of the athlete’s individual physical training. A special
role in this process is given to the use of information technology means of collecting
information for the purpose of self-control and pedagogical control. The rational choice
of means and methods of physical training is carried out on the basis of taking into
account the specific characteristics of those involved, indicators of the training effects
and, in general, the dynamics of the athlete’s performance level.

The effective component reflects the final result of the physical training process and is
expressed in indicators of the athlete’s physical fitness: the optimal level of development
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of physical qualities, an increased level of the functional state and motivational and
psychological readiness for competitive activities.

The interaction of all components must have a certain control structure, special
ordering and hierarchy, which ensures the full functionality of the model. In this
regard, we have developed a structural-functional model of physical training
system control, which is a targeted, dynamically progressing structure containing
theoretical, methodological, technological information that predetermines the logic
of implementing the physical training system of ski-racers. The model sets the goal
and a general scheme for the control over the entire physical training system. This
model takes into account the peculiarities of building the training process of ski-racers,
harmoniously integrating physical training into the overall educational and training
process, and it also allows you to form an individual trajectory of the athlete’s physical
fitness.

Control implementation involves the systematic passage of three periods: preparatory,
competitive and recovery. Each period should be considered as a subsystem; which has
its own organization, continuity of tasks and relationship with other periods. Despite
the fact that each period has a certain specificity of processes, in general it is aimed at
solving the common problems of the entire system.

From the point of view of a system approach, the presented model includes
morphological, structural and functional objects that combine functional elements into a
single whole - a pedagogical system.

Process components corresponding to the goals and objectives of the athlete’s
physical training have been identified, and on this basis a structural-functional model
of physical training system control of ski-racers has been developed. It is presented in
Figure 3.

Figure 3 — A structural-functional model of physical training system control
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Physical training system control is based on informative data about the athlete’s
capabilities, which are constantly changing under the influence of load components. The
informative data include the following information:

- about the current state of the athlete, his physical condition, motivation, mood to
perform the upcoming load,;

- about the completed volume of the training load, its intensity, complexity;

- about the dynamics of the functional and psychological state;

- about indicators of the athlete’s training and fitness state, the immediate, delayed
and cumulative effects.

Physical training system control of ski-racers is a more detailed function carried out
by the trainer with the active motivated participation of the athlete, while the object of
control is the athlete and his condition.

Conclusion

1 The structural-functional model of physical training system control of ski-racers is
represented by a logically ordered structure of components in the form of organizational
units and coordination mechanisms, including target settings, content, technology and
result of physical training of skiers.

2. The structural-functional model of physical training system control of ski-racers
reveals and grounds the hierarchical order of the control<ever functional connections
between the structural components of the system. The models represented by the following
functional components: assessment of the athlete’s fithess; conducting pedagogical control
and self-control; determination of methods for the development of specific physical qualities
of the skier in the macrocycle, mesocycle, microcycle; drawing up model characteristics,
predicting results; development of a model-6f modular-block programming of physical
training; physical fitness monitoring; correetion of training progress, organization of physical
training forms that regulate the interaction of processes in the organizational structural
components of the physical training/system: target, content, technological and effective.
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Kyueposa A. B. CTPYKTYPHO-OYHKHNOHAJIbBHAS MOJEJIb YIIPAB-
JEHUSI CUCTEMOM ®U3NYECKOMN MOJAIOTOBKH JIBIJKHUKOB-I'OH-
HINKOB

B cmamve o6ocHosvisaemes pazpabomka cmpyKmypHO-(YHKYUOHAIbHOU MOOeN Ynpag-
JIeHUs. CUCMEeMOTl u3ULeCKOUl NO020MOBKU JbIHCHUKOS-20HWuKo8. Packpeisaemcsa ee cneyuanu-
3UPOBAHHBILL CMAMYC, OCHOBAHHDLIL HA Yyueme UHOUBUOYATIbHO2O YPOGHS PA3GUMUs Cneyuguuie-
CKUX KA4ecme NbIHCHUKA-2OHWUKA. AKYEHMUpyemcs acnekm nocCmpoeHusi U 63auMoO0eicmeust
KOMNOHEHMO8 CUCTEMbl (PU3UYECKOL ROO2OMOBKU U CYUWHOCMU 3M020 NPOYECcd 8 CHOPMUBHO
MPEHUPOBKE NBIHCHUKOB-2OHWUKO8. Packpeisaemcs cooepicamenbHblii KOMROHERN HOB0U Made~
JU cucmemvl hu3Uueckoll No020MoeKu 8 Hauboiee YNopsiOOYeHHOU U KOMIIEKCHOU CmpyKmype
83aumooelicmsus, nogvluarouell 3QPHeKmusHocms MPeHUPOBOUHO20 Npoyecca.

KaroueBble cjoBa: Momesb, YIpaBIeHHE, cucTeMa, (HH3UYECKasi IIOATOTOBKA, CTPYKTYp-
HO-(pYHKI[OHATbHASI MOJICJTb, JTbDKHUKU-TOHIIUKY.





