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Abstract

Taper represents a distinct period within an athlete’s preparatory process preceding major competitive events. The
effects of this phase are reflected through intentional and timely variability in the volume and intensity of training load
attributes (functional, mechanical, motor, psycho-social). The essence of planning, implementing, and defining taper as
a phenomenon of training-competition preparation arises from its unstable and dynamic nature, as well as from the
challenges of its practical execution, which involve, among others: (a) recognition of individual residual effects of
previously accumulated training and competitive load; (b) athlete-specific responses to mechanical, motor, and
functional variations in training and competition stress; (c¢) reduction of mechanical and neuro-vegetative fatigue
parameters; (d) stimulation of supercompensation processes across performance-relevant abilities and skills. In the
context of competitive swimming, taper is one of the central components of training process finalization, ultimately
shaping performance outcomes into concrete and competitive race results. Therefore, taper management requires
systematic and precise control over residual, adaptable, and current determinants of efficient and economical
swimming, primarily those within the kinetic, kinematic, physiological, and psychological domains, through which
training stimuli are optimized and transferred into competitive ability and skill. Accordingly, the purpose of this paper is
twofold: to analyse the factual foundations of the taper phenomenon and generalize them into conceptual knowledge
frameworks, and to articulate their deductive value and usefulness for coaching practice and training programme design.
Equally important is the intention to encourage further research towards more purposeful and methodologically refined
interpretation of the tapering period.

Keywords: SWIMMING / TRAINING THEORY / COMPETITION THEORY /
COMPETITIVE ABILITY / COMPETITIVE SKILL

Author correspondence: Sebastijan Higl; e-mail: higl.zan@gmail.com

Sebastijan Higl: https://orcid.org/0009-0005-4429-1756



https://orcid.org/0009-0005-4429-1756

Higl, S., The phenomenon of taper in the trainingand..., PHYSICAL CULTURE 2024; 78 (2): xxx-XxX

TAPERING IN THE TRAINING AND COMPETITIVE PRACTICE OF
COMPETITIVE SWIMMING

Taper represents a period within the training and competitive preparation process of athletes. Its
essential purpose is to facilitate the attainment of peak training preparedness - competitive form. It is
characterized by a reduction in training volume and frequency, while maintaining the intensity of mechanical
and physiological load. The goal of tapering is the reduction of accumulated fatigue, stimulation of
supercompensation of previously developed physiological and psychological capacities, and improvement of
efficiency and economy of movement skill.

In the context of swimming, the taper period has become a fundamental component of training
planning, enabling athletes to reach peak performance at the moment of the most important competitions.
With the development of sport training theory and technology, approaches to tapering strategies have also
evolved. Before 1960, it was commonly believed that athletes should increase training load immediately
before major competitions in order to peak at the right time. However, contemporary theoretical and applied
sports science experience has demonstrated that a gradual reduction in training volume, while maintaining
training intensity, represents a more effective mechanism for achieving optimal performance and improving
competitive outcomes. This strategy is based on an understanding of physiological adaptations and residual
training effects that precede target competition.

Accordingly, the management of tapering has increasingly required precise control over various

aspects of training load - including mechanical, physiological, functional, and psychosocial factors.
Integrating these elements into the training process allows swimmers to maintain technical stability and
stroke execution, while simultaneously enhancing swimming speed and overall competitive performance.
Thus, it is evident that properly structured tapering can have a decisive impact on competitive success.
In line with the position, role, and importance of the tapering phenomenon in training—competitive and
research practice, by analysing key factors and generating determinants that influence its effectiveness and
efficiency, the aim of this paper is, among other things, to deduce a theoretical and practical framework for
competitive preparation of elite swimmers. Special attention is directed toward the relationship between
preparedness and athlete fatigue, as well as the optimisation of training parameters according to the
principles of sport training and the objectives of the competitive phase.

The conclusion of the paper synthesises the key aspects of tapering through the integration of
theoretical, scientific, and practical knowledge. In doing so, the synthesis provides a clear and
comprehensive overview of the essential factors that contribute to the successful application of tapering
within the training process - offering valuable guidance for future research, and above all, for direct use in
training and competitive practice.

THEORETICAL FRAMEWORK, DEFINITION, AND CONCEPT OF TAPER

Training load in sport is expressed as a combination of training intensity, volume, and frequency
(Wenger & Bell, 1986; Foster, 1998). During taper, this load is significantly reduced in order to neutralize
accumulated fatigue and stimulate residual training effects, while ensuring that such variations do not lead to
detraining or maladaptations. In other words, taper seeks to minimize stress caused by intensive daily
training. However, the threshold separating beneficial from adverse effects of taper has yet to be clearly
established. Therefore, training load during taper must be precisely defined so that reductions in specific
variables preserve, or even slightly enhance, the adaptations achieved during previous training.

As a training phenomenon, taper has been defined in various ways within both professional and
scientific literature, almost invariably emphasizing its core aspects: reduction of training load to optimize
functional capacities, maintenance of acquired adaptations, and reduction of fatigue. Among the most
accepted general definitions are those which:
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- describe taper as a reduction in training workload designed to allow recovery and preparation for

peak competitive performance (Yamamoto et al., 1988);

- define taper as a progressive, nonlinear reduction of training load over a variable period, aimed at
minimizing physiological and psychological stress and optimizing competition performance (Mujika

& Padilla, 2000); identify taper as a pre-competition phase in which training load is decreased to

achieve peak performance at the right time (Thomas & Busso, 2005).

The main objective of taper, therefore, is to reduce accumulated physiological, psychological,
mechanical, and functional fatigue, while integrating optimal skills and capacities into a unified system that
allows the athlete to achieve their best individual result at the main competition. Taper is thus associated
with improved tolerance to training load and adaptive processes that enable peak performance (Mujika et al.,
2004; Thomas & Busso, 2005). Summa summarum, this strategy has found broad application across different
sports, with notable improvements recorded in cyclists, rowers, triathletes, and particularly in runners and
swimmers (Banister et al., 1999).

RESIDUAL TRAINING EFFECTS AND THEIR APPLICATION IN TAPER

A deeper understanding of taper effects requires an analysis of adaptation durability, i.e., residual
training effects. This term refers to the time period during which specific bioenergetic and biomotor abilities
are maintained following the cessation or significant reduction of specific training stimuli. Research
indicates that various capacities exhibit different durations: aerobic endurance and maximal strength are
maintained for approximately 30 + 5 days, anaerobic endurance for around 18 + 4 days, while speed and
explosiveness are the most transient, lasting only about 5 + 3 days (Issurin, 2008; Garcia-Pallarés et al.,
2009; Mujika et al., 2016). This distinction explains why training volume can be substantially reduced during
taper without loss of performance—capacities with longer residual effects require minimal stimulus, whereas
those with shorter residual effects demand frequent, specific stimulation.

In swimming, residual effects provide a practical framework for taper design. The aerobic base can
be maintained through shorter, moderate-intensity sessions, allowing significant reductions in total training
volume. Anaerobic endurance requires occasional high-intensity intervals, while speed and explosive power
must become priorities during the final taper days. Consequently, coaches often employ short sprints (15 m
to 25 m), start drills, and low-volume technical sets that preserve neuromuscular adaptations without
inducing additional fatigue (Ribeiro et al., 2021). Differences are also observed among swimmer types.
Sprinters emphasize the preservation of speed and explosive power through pronounced volume reductions,
while distance swimmers maintain a portion of aerobic work to preserve swimming economy, the optimal
relationship between swimming speed and energy expenditure. Individualization based on residual effects
allows each swimmer to reach peak performance at the main competition while preserving the essential
capacities determining competitive success (Mujika & Padilla, 2003; Hellard et al., 2019).

TAPERING AND ACCOMPANYING PHYSIOLOGICAL, BIOMECHANICAL AND
PSYCHOLOGICAL ADAPTATIONS

The ultimate goal of effective taper is to enhance overall athletic performance by optimizing
adaptations developed during prior training phases. To achieve this, it is first necessary to elicit specific
adaptations at both systemic and local levels. The most significant changes during taper occur in the
cardiovascular, respiratory, metabolic, and muscular systems, whose coordinated function underlies optimal
performance. These adaptations enable greater oxygen transport and utilization, as well as more efficient
energy substrate use in the athletes active muscle groups. In addition to systemic changes, both acute and
chronic adaptations occur at biochemical, hormonal, and neuromuscular levels.
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Physiological aspects of taper in elite swimmers

During taper, the cardiorespiratory system remains highly efficient. Hematological adaptations
enhance oxygen delivery to muscles, metabolic reserves are replenished, and the hormonal profile shifts
toward an anabolic state with reduced stress biomarkers. Concurrently, the muscular and nervous systems
undergo functional recovery and optimization, allowing maximal motor-unit activation and full expression of
strength and endurance. These physiological changes occur simultaneously throughout the taper and
collectively contribute to improved performance. Evidence suggests that most benefits arise from the
restoration of capacities previously impaired by cumulative fatigue, while key adaptations are preserved or
even enhanced (Mujika & Padilla, 2003). Taper thus represents an indispensable final phase of preparation
for elite swimmers, ensuring all physiological systems function in harmony at the moment it matters most,
the competition day.

Cardiorespiratory Adaptation

Among elite swimmers, taper usually does not produce major changes in cardiorespiratory capacity
such as maximal oxygen uptake (VO.max). Current meta-analyses indicate that VO.max remains largely
unchanged following taper (Shepley et al., 1992), although slight increases may occur in some athletes, these
are not necessarily prerequisites for improved performance (Neufer et al., 1990). More importantly, oxygen-
use efficiency improves. During taper, especially among less experienced swimmers, oxygen consumption at
submaximal intensity may decrease, indicating better swimming economy (Zarkadas et al., 1995). Resting
and maximal heart rate typically remain stable, provided the athlete was not overtrained before taper (Hooper
et al.,, 1998). Likewise, blood pressure and cardiac dimensions remain constant, while submaximal
ventilation may decrease due to greater respiratory efficiency (Mujika & Padilla, 2003). In summary, the
cardiorespiratory system retains its capacity during taper phase - there is no degradation of aerobic ability,
and modest improvements in efficiency contribute to enhanced endurance during competition.

Dynamics of hematological parameters

Regarding swimmers blood profiles, taper has been associated with improvements in oxygen
transport and recovery systems. Studies have observed increases in total blood volume and red-blood-cell
mass following taper (Neary et al., 2003). Hemoglobin and hematocrit concentrations typically return to
baseline or rise slightly during reduced training loads (Brun et al., 2001). Intensive training phases preceding
taper often cause microtrauma at muscular and capillary levels, inducing hemolysis - the breakdown of
erythrocytes. Consequently, the body exhibits a compensatory tendency toward erythropoiesis, reflected in
higher reticulocyte counts (immature red cells), increased haptoglobin levels, and decreased red-cell
distribution width (RDW), indicating uniform erythrocyte size (Banister et al., 1999; Mujika, 2010). These
hematological adaptations represent a restored balance between erythrocyte breakdown and production,
resulting in improved aerobic support (Mujika et al., 2004). Moreover, creatine kinase (particularly the
muscle-specific isoenzyme) declines during taper, reflecting reduced muscle damage and physiological stress
(Mujika et al., 2004).

The metabolic system and the variability of training load

Metabolic adaptations during taper enable swimmers to use energy resources more efficiently.
Reduced training volume leads to significant increases in muscle glycogen stores before competition, as
muscle tissues regenerate and supercompensate energy substrates, providing greater energy availability for
peak performance. Muscle biopsies reveal up to ~15% higher glycogen concentrations after taper (Shepley et
al., 1992). Simultaneously, aerobic enzyme activity increases (e.g., citrate synthase by ~18%), maintaining or
enhancing oxidative metabolism despite reduced workload, due to intensified mitochondrial activity (Costill
etal., 1991).
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Hormonal and biochemical changes

Taper also induces several endocrine changes beneficial to recovery. Intense training phases often
disrupt hormonal balance - raising catabolic hormones (notably cortisol) and reducing anabolic hormones
(e.g., testosterone). Taper restores this balance: cortisol levels generally decrease, testosterone stabilizes or
rises slightly, improving the testosterone-to-cortisol (T/C) ratio (Mujika, 2010). This improved ratio is a
recognized recovery marker, as positive T/C changes correlate with enhanced swimmer performance (Mujika
et al., 2004).

Neuromuscular system

One of the most pronounced taper effects in swimmers is increased muscle strength and movement
speed. Studies demonstrate marked improvements in maximal force and rate of force development after taper
(Trappe et al., 2000; Trinity et al., 2006). For instance, following a three-week taper, elite swimmers
improved dry-land pulling strength by ~17% and in-water power by ~13%, corresponding to ~4% faster race
times (Mujika et al., 2004). Cellular-level studies report ~11% enlargement of type Ila muscle-fiber cross-
section and greater contractile speed and power after three weeks, coinciding with ~4% competitive
improvement (Trappe, Costill & Thomas, 2001; Papoti et al, 2007). Thus, taper enables
supercompensation—muscles become stronger, faster, and more explosive than during heavy training, while
fatigue decreases, allowing full energy and muscular potential on race day. When properly executed, these
physiological effects yield substantial performance gains; inadequate recovery, however, can prevent peak
performance and diminish prior training benefits.

Biomechanical aspects of taper

Swimming biomechanics also improve during taper due to rest and recovery. Reduced chronic
fatigue allows swimmers to maintain higher technical quality and efficiency. Studies show that lowering
training load during taper improves swimming economy, reducing energy (oxygen) cost for a given velocity
(Hellard et al., 2013). In essence, a rested swimmer achieves the same speed with less effort, owing to more
efficient stroke mechanics and coordination. Reduced fatigue also increases stroke length (greater distance
per stroke), enhancing efficiency and preserving technique even at race pace swimming. Conversely, overly
intense training without sufficient rest can degrade stroke mechanics; excessive high-intensity volume
shortens stroke length and disrupts technique due to local muscular fatigue (Dekerle et al., 2005; Toussaint et
al., 2006). The taper phase thus restores neuromuscular control. Many elite swimmers report ,,a better feel
for the water” during taper, reflecting improved proprioception and technical harmony. Furthermore,
tethered-sprint evaluations show ~5% higher propulsive force impulse after taper (Johns et al., 1992).
Altogether, biomechanical improvements (longer, more efficient strokes and higher propulsive power)
directly contribute to increased race speed.

Psychological aspects of taper

Beyond physiological adaptations, taper also provides essential psychological benefits. Intense
training phases often induce mental fatigue, heightened stress, and mood disturbances (,,training depression”
or overtraining syndrome). Reduced training volume allows mental relaxation and psychological
rejuvenation before competition. Studies assessing swimmers mood profiles during taper consistently report
improved psychological states: decreases in tension, fatigue, confusion, anger, and depression, along with
enhanced vigor and vitality. In one study, a two-week progressive taper improved mood dimensions by
approximately 20-45%, accompanied by a ~3.5% performance increase (Aouni et al., 2024). A clear positive
correlation was established: greater mood improvement (lower stress) predicted greater performance gains.
These findings confirm coaches’ practical experience, mentally refreshed swimmers are more likely to
perform optimally.
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Taper also enhances self-confidence; well-designed high-intensity race-pace sessions during taper
give swimmers psychological reinforcement, as they perceive readiness and speed more easily, mentally
priming them for competition. Simultaneously, psychological stress accumulated during heavy training
dissipates, allowing swimmers to enter races with a clear, focused mindset. Nonetheless, taper can be
psychologically challenging for some swimmers (Raglin, 1991), who may experience anxiety or the so-
called ,taper blues” due to sudden routine changes and reduced training. However, with proper education
and trust in the training process, most elite swimmers accept taper as an essential final phase and maintain
focus on the ultimate goal. Therefore, psychological recovery and improved mood, synergistically with
physical restoration, represent crucial determinants of high-quality competitive performance.

BIOLOGICAL FOUNDATIONS OF RECOVERY

Based on the aforementioned considerations and the general, well-established principles within sport
sciences, it can readily be concluded that contemporary aspects of training-sport systems primarily concern
the management of the athlete’s morpho-functional potentials. Accordingly, a very large body of research
has expanded and, to a significant degree, advanced our understanding of the specificities of training and
competition across different sports. Nevertheless, although it is well known that the organism adapts to the
greatest extent precisely during the recovery period, far fewer publications have been devoted to a detailed
examination of this phenomenon. In addition to the basic modes of recovery - active and passive - this
process encompasses a broad spectrum of supplementary means and methods, such as sleep hygiene,
nutrition and the use of ergogenic aids, massage, various therapeutic procedures, stretching, and
psychological techniques. Given that the core of taper strategy lies in the recovery of swimmers following
exposure to high-intensity training loads, it is evident that implementing these forms of recovery during the
taper period is of particular importance.

First and foremost, sleep should be highlighted as a fundamental determinant influencing recovery
quality. Studies conducted on swimmer samples have shown consistent results regarding the relationship
between sleep quality and quantity and the timing of training sessions throughout the day. In other words,
training sessions scheduled in the early morning hours (very common in swimming) substantially affect total
sleep duration in elite swimmers and induce circadian rhythm disturbances, thereby impairing psychological
and physiological functions (for example, sleep deprivation may disrupt glucose metabolism, leading to
changes in overall carbohydrate metabolism, as well as disturbances in appetite, food intake, protein
synthesis, and so forth), which in turn adversely affect training and competitive effectiveness (Sargent, 2014;
Guyton & Hall, 2019).

One study comparing the effects of active recovery, passive recovery, and massage in professional
swimmers showed that, in terms of lactate clearance, passive recovery was considerably less effective than
massage or active recovery (the most effective among the observed methods) (Ali Rasooli, Koushkie
Jahromi, Asadmanesh, & Salesi, 2012; Toubekis, Peyrebrune, Lakomy, & Nevill, 2008). With respect to
glycogen resynthesis, investigations examining the effects of active versus passive recovery suggest that
passive recovery is the more effective method - or that no statistically significant differences exist between
the two (McAinch, Febbraio, Parkin, Zhao, & Carey, 2004).

Nutrition, on the other hand, as a factor that can substantially inhibit or potentiate the expression of
full athletic potential, also occupies a significant place and role in the taper period, especially in competitive
swimming. It is first important to emphasize differences in nutritional approaches during taper between
youth and elite swimmers. Younger competitive swimmers experience considerably shorter and milder
reductions in overall load during taper, whereas changes in the training systems of elite swimmers are far
more radical. In line with this, load reduction should be accompanied by a reduction in caloric intake.
Naturally, age, sex differences, maturity, and individual metabolic rates are relevant factors that must be
considered when determining the appropriate caloric deficit (Higl, 2024). Despite reduced caloric intake
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during taper, swimmers frequently gain 1 kg to 2 kg in body mass during this period. This is explained by the
fact that many swimmers are, to some extent, dehydrated over the season due to chronically low muscle
glycogen levels. Because taper involves restoration and supercompensation of muscle glycogen stores, which
in turn promotes super-hydration, swimmers gain weight primarily due to increased water content, rather
than an increase in adipose tissue. According to one of several physiological theories, high-intensity forms of
physical activity, such as competitive swimming, can substantially contribute to the generation of free
radicals and oxidative stress, which may exert negative micro-effects on various organ systems. One of the
fastest and most economical buffering strategies for these products is an adequate diet rich in nutrients with
high antioxidant potential. Insufficient intake of essential nutrients, particularly minerals, can accelerate
fatigue onset and impair the optimal functioning of physiological systems. Adequate mineral status is thus an
important prerequisite for preserving athletic readiness and may be viewed as an indicator of an athlete’s
preparedness level.

Cold-water immersion, one of the most widely accepted recovery and rehabilitation modalities
among swimmers, has long been used as an effective means of recovery following intensive training and
competitive loads. Within swimming systems, it is advantageous because it reduces muscle spasm, increases
muscle elasticity, and accelerates tissue regeneration (Xiao et al., 2023) between races, particularly during
multi-day competitions. In combination with other recovery methods—such as proper nutrition, sleep
hygiene, hydration, and massage—this modality can significantly contribute to long-term durability and peak
performance in swimming (Higl & Obradovi¢, 2025). Since ice baths accelerate regeneration, allowing the
organism to prepare more quickly and efficiently for competition, their place within the taper period is
clearly evident.

Equally important are various psychological tools, which are also frequently used in swimming to
alleviate anxiety symptoms, accelerate recovery, and improve the athlete’s overall competitive form.
However, there is still an insufficient number of studies examining the effects of psychological techniques on
athlete recovery from which definitive conclusions could be drawn. Despite this, autogenic training and
meditation have long been employed within competitive swimming and are considered, in practice, to
contribute to enhanced psychophysiological performance.

TAPER DESIGN IN ELITE SWIMMERS — A REVIEW OF FUNDAMENTAL ASPECT

The types and forms of taper have been analyzed in the context of training load manipulation and the
individualization of plans according to swimming discipline, with reference to relevant theoretical and
practical models in elite swimming.

Forms of taper — Different models of training load variation

Depending on the manner in which training load is reduced over time, several taper models can be
distinguished. The three primary forms are: step taper, progressive (linear) taper, and exponential taper (with
either fast- or slow-decay variants). These forms differ primarily in the way training load decreases during
the taper phase - most commonly in a progressive pattern. Such reduction may follow a linear or an
exponential trajectory; accordingly, linear and exponential taper models are identified.

A progressive taper involves a gradual and consistent reduction in training volume throughout the
taper period. The simplest variant is the linear taper, where training volume decreases by the same
percentage or absolute value each day. For example, during the first week the volume may be reduced to
~80% of normal, and during the second week to ~60% (a steady linear decline) (Neary et al., 2003). The
advantage of the linear model lies in its stability, the athlete progressively adapts to lower volume,
facilitating the maintenance of technical precision and “feel for the water” despite the reduction in workload
(Pune et al., 2009). In linear taper, volume is primarily decreased while intensity is maintained, thereby
preserving the neuromuscular adaptations required for peak competitive performance (Shepley et al., 1992).
A limitation of the linear taper may appear when an athlete is overtrained: an even reduction might not
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immediately relieve accumulated fatigue. Furthermore, linear taper typically implies slightly higher total
training load than the exponential form, which may leave traces of residual fatigue (Bosquet et al., 2007).
Nevertheless, the linear taper remains simple to design and is widely used, particularly for swimmers who
respond well to gradual changes (Mujika & Padilla, 2003).

The exponential taper represents a form of progressive reduction in which the decline in volume is

non-linear, curved, so that the greatest reduction occurs either early in the taper or more gradually, depending
on the decay constant. Two main variants exist: fast-decay and slow-decay exponential tapers (Mujika et al.,
2002). The fast-decay taper features a sharp initial drop in training load (similar to a step taper but not in a
single step), followed by progressively smaller decreases approaching competition (Shepley et al., 1992). For
instance, in the first half of the taper, the majority of volume reduction occurs, while in the second half only
minor decreases are applied. This approach is beneficial when the taper duration is short or when rapid
fatigue reduction is needed. It merges the advantages of both step taper (rapid recovery) and progressive
taper (lower risk of detraining due to continued daily activity). Empirical evidence confirms that fast-decay
tapers yield excellent results—particularly when total taper duration is brief (e.g., one week) - by ensuring
rapid recovery (Mujika et al., 2004). Its limitation lies in the complexity of planning: coaches must carefully
calibrate the initial drop to avoid excessive reduction that could compromise form.
The slow-decay exponential taper involves a milder, continuous decline throughout the taper period (Bosquet
et al., 2007). There are no sharp drops, the training load follows a curved trajectory, decreasing slowly at first
and more sharply toward the end, or vice versa. This approach is suitable for longer taper periods (e.g., three
weeks) and for athletes who thrive on routine and gradual unloading. Its advantage lies in precise load
control: the taper can be finely tuned so the swimmer remains sufficiently active (avoiding detraining) while
gradually recovering. For distance swimmers, slow-decay taper helps maintain aerobic capacity by avoiding
sudden withdrawal of stimuli. Research recommends matching decay rate to taper duration: for short tapers,
fast-decay models are more effective, whereas for longer tapers, slow-decay approaches yield superior
results (Neary et al., 2003). Both types ultimately aim for a total volume reduction of ~40-60%, differing
only in the temporal pattern of decline. The primary drawback of exponential taper strategies is greater
planning complexity; however, evidence indicates that exponential tapers are often the most effective for
enhancing swimming performance (Bosquet et al., 2007).

A step taper, on the other hand, is a non-progressive reduction in which training load is abruptly
decreased by a fixed amount. This form can preserve or even enhance physiological adaptations achieved
prior to taper. The step taper involves an immediate, substantial reduction in training volume (e.g., by 50%
or more) maintained until competition (Mujika et al., 1996). In practical terms, the swimmer transitions
almost instantly from full training load to a markedly reduced regimen. The main advantage is rapid fatigue
elimination—an abrupt relief that allows prompt recovery—particularly useful if the athlete was overreached
or exhausted before taper. However, the drawbacks are notable: a sudden reduction may cause detraining or
partial loss of prior adaptations if maintained too long (Houmard et al., 1994). Research suggests that step
tapers are less effective than gradual tapers for improving performance (Shepley et al.,, 1992), with
competition results following pure step tapers statistically inferior to those after linear or exponential
reductions (Bosquet et al., 2007). Consequently, this model is rarely used alone; coaches more often combine
it with moderate-intensity sessions within the taper to avoid complete loss of water feel and competitive
readiness (Mujika & Padilla, 2000).

Ultimately, there is no universally ,,ideal” taper model, each coach and athlete must tailor the
approach to achieve maximal performance. Taper design is both an art and a science, demanding careful
planning, precise execution, and continuous adjustment. When implemented correctly, it can mark the
difference between a good and an outstanding performance.
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Types of taper in the swimmers training process

Based on duration, theoretical and experimental studies distinguish three primary types of taper -
main taper, mini taper, and retaper - each adapted to specific demands of the training and competition
calendar.

- Main taper: A systematic and planned reduction in training load aimed at timing peak performance
for the most important competitions. This method enables optimal results through gradual volume
reduction while balancing adaptation and maintenance of efficiency. The main taper typically lasts
two to four weeks, with a recommendation of no more than two or three such cycles per training year
(Bompa, 2009).

- Mini taper: Applied over shorter intervals, usually lasting up to one week. Opinions differ regarding
its implementation. Some experts argue that it can disrupt training continuity and potentially
compromise the final performance peak, while others consider it beneficial for enhancing adaptation,
recovery, and psychological stability. This form of taper allows short-term regeneration and
consolidation-mechanical, motor, and physiological-thereby improving the integration of technical,
physiological, and psychological components of competitive swimming. Mid-season competitions
conducted after mini-tapers can also boost swimmer's confidence and motivation.

- Retaper: A specific form used when two major competitions are scheduled three to five weeks apart.
The main challenge of this method is maintaining or even improving competitive form following an
initial taper. This strategy is especially important for elite swimmers, given the exceptionally high
qualification standards for major events. For instance, U.S. collegiate swimmers often undergo a
main taper for conference championships to qualify for the NCAA Championship, held a few weeks
later. Additionally, the increasing number of major international competitions per season requires
careful management of performance peaks. Swimmers frequently move from national to
international meets within one or two months, and in Olympic years the European Championships
often occur just before the Olympic Games. Earlier assumptions that athletes could maintain peak
form for only a few weeks have evolved, modern evidence shows that, with innovative training
approaches and precise planning, swimmers can sustain elite competitive performance over extended
periods.

Considering these taper types, coaches are equipped to strategically plan training cycles and tailor
individual approaches according to athlete characteristics and the competition calendar, thereby optimizing
the achievement of peak performance.

TRAINING PROCESS DURING TAPER - ADJUSMENT OF PHYSIOLOGICAL AND
MECHANICAL LOADING

As previously noted, during the taper period, training stimuli are reduced to diminish accumulated
fatigue, while preserving the adaptations acquired through training (Mujika & Padilla, 2000a). Excessive
reduction of training load can lead to partial or complete loss of physiological, anatomical-functional, and
other adaptations that substantially influence a swimmer’s performance, a phenomenon known
as detraining (Hickson et al., 1985). It is therefore crucial to determine the extent to which training load may
be lowered while retaining or improving prior adaptations and avoiding entry into a detrained state. Although
taper characteristics may vary according to athlete individuality, scientific studies conducted on elite
swimmers have enabled the formulation of general guidelines for the duration, volume, intensity, and
frequency of training in this preparatory phase. The key elements of a successful taper protocol include the
following components:

Maintaining training intensity
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Studies have shown that intensity is the critical factor for preserving training-induced adaptations
during periods of reduced load (Hickson et al., 1985). Hickson and colleagues demonstrated that decreasing
training intensity by one or two thirds results in losses of aerobic capacity, endurance, and cardiac
adaptations—even when volume and frequency remain unchanged (Hickson et al., 1985). Additional
research has confirmed that a high-intensity, low-volume taper produces superior outcomes in total blood
volume, muscle glycogen concentration, and endurance compared with low-intensity or passive recovery
(Shepley et al., 1992). High-intensity interval training during taper also correlates positively with increases in
serum testosterone among well-trained athletes, further underscoring the importance of preserving high
intensity in this phase (Mujika et al., 1996). Race-pace training helps maintain neuromuscular efficiency and
prepares the organism for maximal competitive efforts (Garcia-Pallarés, Garcia-Fernandez, Sanchez-Medina,
& Izquierdo, 2010). Practically, this entails swimming at 90-100% of race-pace speed for the target event -
approximately at VO.max or anaerobic-threshold load. Sprinters employ shorter repeats above race pace to
develop speed-strength, whereas middle- and long-distance swimmers apply slightly lower intensities with
more repetitions and shorter rests to preserve specific endurance.

Reduction of training volume

Evidence indicates that reducing session duration by 50% to 70% can preserve or even improve
adaptations in well-trained athletes (Houmard et al., 1990; Neary et al., 2003). In moderately trained
individuals, maximal oxygen uptake, blood lactate responses, and short-term endurance remain intact during
periods of reduced training volume (Coyle et al., 1984). Among elite athletes, a progressive volume
reduction up to 75% during taper has proven optimal for performance enhancement (Mujika et al., 1996).
Similarly, among swimmers, performance gains correlate positively with volume reductions, with 50—
90% decrements often most effective (Costill et al., 1991; Hellard et al., 2008). In applied settings, coaches
frequently implement stepwise reductions - for example, a swimmer covering 50 km/week in a base phase
may taper to ~40 km three weeks before competition, ~30 km two weeks before, and 15 km to 20 km in the
final week (Hellard et al., 2013). Abrupt, excessive volume cuts can induce sluggishness and disrupt adaptive
processes; hence a gradual approach is preferred (Neufer, Costill et al., 1987).

Optimal decrease in training frequency

Beyond volume reduction, training frequency is often lowered. Professional swimmers may train 9—
11 sessions per week at peak intensity phases, whereas during taper this may decrease to 5—7 sessions, with
morning practices commonly reduced or eliminated (Mujika, 2010). Research suggests it is better
to eliminate entire sessions rather than simply shorten all sessions, thereby enabling longer uninterrupted
recovery windows (Neufer et al., 1987). This strategy improves sleep quality, reduces stress, and allows
fuller restoration of energy reserves (Hellard et al., 2013). Individualization is essential: some swimmers
respond better to complete rest days, while others benefit from maintaining a minimal routine of low-
intensity easy swims (Mujika, 2010). Frequency reduction can be sustainable in moderately trained athletes,
where adaptations may be maintained at 30-50% of prior frequency (Hickson & Rosenkoetter, 1981; Graves
et al., 1988). However, in highly trained athletes - especially in technically demanding sports such as
swimming - training frequency should not fall below ~80% of previous levels (Johns et al., 1992). Some
studies show that even with a 50% reduction in frequency during taper, athletes can improve strength and
performance (Dressendorfer et al., 2002). Still, in technique-centric sports, maintaining higher
frequency tends to yield better outcomes (Mujika & Padilla, 2000b). To avoid loss of neuromuscular ,,feel
for the water” during taper, coaches often emphasize longer warm-ups/looseners, sculling drills, and stroke-
efficiency work (Mujika & Padilla, 2003). The neuromuscular feel for the water refers to the swimmer’s
ability to precisely control movement and optimally exploit water resistance to produce effective strokes and
maximal propulsion - reliant on proprioception, fine coordination, and optimal recruitment of swim-specific
muscle fibers (Toussaint & Vervoorn, 1990; Maglischo, 2003). During taper, specific neuromuscular
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changes enhance this feel, improving movement efficiency. Many elite swimmers subjectively report feeling
»lighter” in the water, with better control and a more distinct tactile sensation during the stroke (Hellard et
al., 2013). Stretching and yoga aid in maintaining flexibility and biomechanical efficiency (Garcia-Pallarés et
al., 2010). Concurrently, dryland work is typically markedly reduced or fully eliminated 1-3 weeks before
the main competition to avoid muscular fatigue and optimize freshness (Bosquet et al., 2007).
Occasional explosive drills (e.g., jumps or medicine-ball throws) may be used to preserve activation without
inducing fatigue (Neufer et al., 1987).

Optimal duration of the taper

Determining the optimal taper length remains a central challenge in sports science and coaching
practice. Studies indicate that positive adaptations can be achieved with tapers of 4-14 days in cyclists and
triathletes (Neary et al., 2003), 6—7 days in middle- and long-distance runners (Mujika et al., 1996), and 10—
35 days in swimmers (Costill et al., 1991; Hellard et al., 2008). The boundary separating optimal duration
from excessive taper beyond which negative consequences may arise remains insufficiently defined
(Kubukelu et al., 2021). Some evidence suggests that tapers longer than two weeks may initiate detraining,
while other researchers argue that optimal length depends on preceding training intensity and volume
(Kenitzer, 2000). Mathematical-modeling studies further suggest substantial inter-individual variability in
optimal taper duration, reinforcing the need for individualized approaches (Thomas et al., 2008).

A particularly important consideration when determining taper length is strict adherence to
the principle of individualization. Many practitioners believe that female swimmers require a shorter
taper than males. Research has shown that women exhibit lower creatine-phosphokinase levels than men
after identical high-intensity training, implying greater muscle damage in male swimmers and faster recovery
in females, partly due to a lower proportion of muscle mass.

Race simulation

During taper, coaches may implement a trial race or participation in a minor tune-up meet to assess
form and, if necessary, adjust the training plan (Hellard et al., 2013). This approach provides athletes with
psychological assurance and enables further optimization of race strategy (Mujika, 2010). If a swimmer
demonstrates insufficient performance on the test, the taper process can be modified by including more
intensive sessions or further reducing training volume (Bosquet et al., 2007; Stewart et al., 2000).

A PRACTICAL EXAMPLE OF TAPER APPLICATION IN THE TRAINING OF AN ELITE
SWIMMER

The presented taper plan, implemented during the most successful season of elite swimmer Nada
Higl, was based on a contemporary theoretical model and carefully tailored to her functional capabilities and
seasonal demands. That year (2009), Nada won two silver medals at the World University Games, achieving
a time of 2:23.34 in the 200m breaststroke. Twenty days later, through the application of what proved to be a
successful retaper, she managed to improve her performance at the World Championships in Rome, winning
the gold medal in the final with a European record time of 2:21.62—the greatest achievement in the history
of Serbian women’s swimming.

The taper plan for the 2009 summer season involved a gradual reduction in training volume (Table
1). The average training load during the main phase of the season was approximately 7 km in the morning
and 6 km in the afternoon. One of the primary methods used to decrease workload was reducing the number
of weekly sessions compared to the preceding phase (Tables 2 and 3). This approach allowed a consistent
reduction of training volume, especially during the initial taper phase when training intensity remained high.
The taper began 14 days before the Universiade competition, following a two-week preparatory phase that
included a 20% reduction in total volume relative to the season’s maximum load. However, the training
intensity remained stable throughout (Figure 1). The distribution of training types within the total
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load (aerobic, anaerobic, technical, and strength components) remained unchanged, maintaining the structure
necessary for preserving competitive readiness and neuromuscular efficiency.

Table 1. Taper plan of Nada Higl for the 2009 Universiade in Belgrade.

# of days until Volume and type of workout (km)
the race AM PM

14 5,0 (AO)
13 4,0 (1) 6,0 (VO2max)
12 4,0 (T)
11 3,6 (S) 5,5 (E)
10 4,0 (T)
9
8
7 Mediterranean games, Pescara (Italy)
6
5
4 4,5(T)
3 3,5(T) 3,5(T)
2 4,0 (T & RP)
1 3,0 (race w-up)

Note: AO — Active recovery (speed play); T — Technique work; VO.max — High-endurance series; S — Strength and speed training in water
(with/without resistance bands); E — Endurance training up to En2; RP — Race-pace sets.

TAPER
100

80
N

60 \

40 =

0 [ |
volume (km) intensity (%) # of workouts/week

B pretaper 1st week 2nd week

Figure 1. Relationship of training loads during the taper process of Nada Higl prior to her performance at the 2009
Universiade in Belgrade.

The number of dryland training sessions was reduced from two to three times per week, along with a
decrease in total duration (approximately 30 minutes per session). However, Nada continued performing
dryland workouts up to two days before the main race. As previously mentioned, male and female swimmers
follow distinct taper training plans, particularly regarding dryland work. Male swimmers generally require
more rest from high-intensity strength training, whereas female swimmers must maintain their strength levels
throughout the taper to prevent declines in muscular performance (Bowman, 2009).

Table 2. Microcycle 10 - 11 wko/week (Preparation phase)

MON TUE WED THU FRI SAT SUN
AM X X X X X X)
PM X X X X X

Table 3. Microcycles 9 - 10 wko/week (Taper and retaper)
MON TUE WED THU FRI SAT SUN
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AM X X X

PM X X X X X X (X)

Planning and implementation of the retaper

The planning of a retaper depends primarily on the time interval between two major competitions. If
the interval is longer, the swimmer should return to the regular training process before beginning another
taper. In this case, the re-taper began immediately after the final race of the 200m breaststroke at the
Universiade in Belgrade, and 20 days prior to the qualification race for the same event at the World
Championships in Rome.

Nada spent three days recovering from her previous competition before resuming training, which
continued until the final week preceding the main competition of the season, when a new taper was initiated
(five days before the 100m breaststroke and seven days before the 200m breaststroke).

During this training phase, weekly volume was maintained at a moderate level - approximately 60—
80% of the regular seasonal load, amounting to 45—50 km per week. The weekly plan resembled that used
during the competition phase, though it included a slightly higher proportion of basic endurance sessions.
Every fifth session incorporated anacrobic threshold sets and high-endurance series, reduced by 20-30% in
volume compared to those used during the specific or competition phases.

The objective during this phase was to maintain aerobic and anaerobic training effects, rather than
further develop them. In addition, race-pace (RP) and sprint sets of standard length were included, with great
emphasis placed on tactical preparation and stroke efficiency - maintaining the optimal number of stroke
cycles per 50 m while preserving streamline position during the final 50 meters of each race.

Application of race-pace training

Race-pace (RP) training consisted of,broken” series - divided sets swum at intensities
corresponding to the swimmer’s current or target competitive speed. These segments typically
comprised half the race distance or even less. The primary goal of RP training was to simulate competition
velocity under controlled conditions. Rest intervals between repetitions were intentionally short; however,
within this program, the main task was to ensure that the swimmer maintained proper technique under race-
like fatigue. This required sustaining the optimal combination of stroke rate and stroke length, even as
fatigue accumulated.

During RP sets, the swimmer was encouraged to maintain technical awareness, striving to keep
movement execution and efficiency consistent across all repetitions. Such precision not only
enhanced neuromuscular control and energy economy, but also contributed to greater confidence and tactical
discipline during the actual race.

Table 4. Test set applied during the taper phase for major competitions in 2009 and the main competition in 2011.

TEST SET Universiade, World championship, World championship,
Belgrade '09 Rome '09 Shanghai '11
4x50mon 1'10 41 40 - 41 38,3
DPS (distance per stroke) (14 cycles) (14 cycles) (14/15 cycles)
4x50m on 1'10 36,2 - 36,4 34,9-353 34,6 - 35,0
RP (race-pace) (22/23 cycles) (21722 cycles) (18 cycles)

THE MIND MAP AS A CATALYST IN THE TRANSITION FROM

THEORY TO PRACTICE

Considering that taper encompasses numerous physiological, biomechanical, and psychological
components, the use of a mind map enables the visual integration of all relevant factors, thereby facilitating a
comprehensive understanding of their interrelations and combined influence on athletic performance
(Bosquet et al., 2007; Temiz, 2023). In contemporary sports training, visual organization of information plays
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a crucial role in optimizing the planning and implementation of strategic processes. The mind map serves as
an effective tool for the systematization of complex data, allowing coaches and athletes to view
the fundamental aspects of taper in elite swimmers within a hierarchically structured framework. In other
words, it provides a clear, layered, and interactive representation of the taper process, enabling faster, deeper,
and higher-quality analysis, as well as more effective decision-making that enhances the optimization of the
final preparation phase. By employing this approach, taper can be individualized and adjusted to the specific
needs of each swimmer, thus maximizing the likelihood of achieving peak performance on the day of
competition. For many athletes, the taper period can be psychologically stressful, it disrupts established
routines and often induces anxiety related to perceived loss of form or so-called ,,taper nervousness” (Stone
et al., 2023). A well-designed and clearly visualized mind map of the taper process can help mitigate these
effects by facilitating both the visualization of the process and anticipation of outcomes. In practice, this
allows the swimmer to clearly perceive the planned reduction in training volume, identify rest days,
recognize supplementary or low-intensity sessions included to preserve activation, and recall mental
exercises intended to sustain focus and confidence. Scientific reviews of the psychological dimensions of
taper emphasize that adequate mental preparation during this phase is equally important as physical
readiness, and that interventions targeting mood regulation, stress tolerance, and cognitive functioning can
significantly support athletes (Stone et al., 2023). The mind map can be viewed as one such intervention, it
encourages the athlete to cognitively structure and visually internalize the taper plan, thereby enhancing
the sense of control, preparedness, and clarity. In this way, mind maps serve not only as analytical tools but
also as cognitive and motivational catalysts, ensuring that taper strategies are executed with maximum
precision, understanding, and effectiveness.
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Figure 2. Mind map illustrating the integration of theoretical, scientific, and practical knowledge related to taper
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®EHOMEH CYXEIbA Y TPEHA’KHO-TAKMHUYAPCKOJ ITPUITPEMU BPXYHCKHUX
IIVIMBAYA

CebacTujan XurJa
®dakynreT criopTa U pU3NYKOT BacluTama, Y HuBep3uTeT y beorpany, Cpouja

Cakerak

Cyxeme (eng. taper) je mepwona y MPUIIPEMH CHOPTUCTE 3a BakKHA TakMHuema. E¢exTu oBor mepuona
TPEHWHTA OTJIEAa]y Ce Y MHTEHIIMOHO], MPAaBOBPEMEHO] BapHjaTUBHOCTH y OOMMY W MHTEH3UTETY aTpuodyTa
TpeHaxkHor omnrepehema (PyHKIMOHATHOT, MEXaHHYKOT, MOTOPHYKOT, TmcuxocorujanHor). CymTuHa
IUTaHUpaka U peainn3alja CyKema U IeroBoT HMEHOBamba (PEHOMEHOM TPEHAXKHO-TAaKMHUUYAPCKE MPHUIIPEME
MIPOMCTHYE U3 HECTATHOCTH E-ErOBe MIPHUPOJIC, KA0 U M3a30Ba peaiu3allyje Koja caapiku, usmely ocraior: (a)
MO3HABAalkE WHIMBHIYAIHHX OCOOCHOCTH pE3UAyaTHHX edekata NPETXOAHE TPEeHAKHO-TAKMHUYApPCKe
npuIpemMe cnoptucre; (0) OArOBOp CIIOPTHCTE HA MEXaHWYKY, MOTOPHYKY M ()YHKIIMOHAIHY BapHjaTUBHOCT
TPEHAXHOT M TakMu4apckor ontepehema (B) edekre u  peayKuujy mapamerapa MEXaHHYKOT U
HEYpOBETETATHBHOT 3aM0pa; (T) MOJCTHUIIAKE MPoIleca CYyIIePKOMIIeH3aIHje Y CIOCOOHOCTHMA U BeIITHHAMA
KOjHMa Ce Tpajy TAKMHYAapCKH pe3ynTar. Y KOHTEKCTY CIIOPTCKOT IUIMBAma, CY)KEHhe j€ jeHa 0/ KIbYUYHHX
KOMIIOHEHTH pa3pajiec TPEHaKHOT Tpolieca A0 KOHKPETHOT W KOHKYPEHTHOT MHAWBUAYAHOT TaKMHUYApCKOT
pesynrara. Ctora, ympaBjbame CYXKEHBEM 3aXTeBa CHCTEMATCKy W IPELU3HYy KOHTPOIY pPa3IHYHTHX
pe3uayallHuX, aIaNTa0WIHIX M aKTYSHUX YMHMIAIA e(UKACHOT 1 eKOHOMHYHOT TUIMBaha, Pe CBEra OHUX
U3 MpOCTOpa KHUHETUYKHUX, KHUHCMATHUYKUX, (1)I/I3I/IOJ'IOHIKI/IX U TICUXOJOHWIKUX JCTCPMUHAHTU KOjI/IMa (1]
TpeHaXXKHA BekOarma ONTUMHU3Yjy M MPEBOJE Y TAaKMHUYAPCKy CIMOCOOHOCT W BemTHHY. C THM y BE3H, UJb
OBOT pajia je: aHajHM3a YMIbCHHIA ()EHOMEHA Cyierba W HhHXOBa IeHepanu3alrja y ca3HajHe KOHCTPYKTE;
00JIMKOBame JICAYKTUBHE CYIITHHE W KOPHUCHOCTH Y pajy TpeHepa W pa3paju TpeHaXHOT mporpama. He
Mam¥ 3Havaj OBOT pajia je MOJCTUIAme MCTPAKMBAYA 32 HOBY W LIEIHCXOJHU]Y METOJOJIONIKY CYIITHHY
Mepuoja CyKema.
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CYXEIBE Y TPEHAKHO - TAKMHUYAPCKOJ ITIPAKCH CIIOPTCKOI IIVIMBAIBA

Cyxeme (EHI. faper) TpelncTaBba IEPUOJl y TPOLECY TPEeHAKHE W TaKMHYapCKe MpUIpeMe
CIIOPTHCTA. YCMEpEH je Ka NMOCTH3amby BPXyHIa TPEeHAKHE MpumpemMe - crioptcke (Gopme. Kapakrepume ra
CMamemke 00MMa M Y4YeCTAIOCTH TPEHHHTa, y3 OAPKABamhEe HMHTCH3UTETa MEXaHHUYKOT M (DU3MOJOLIKOT
onrrepehema. Llnsb My je pemykiija mpeTxoaHO aKyMyIUPaHOT 3aMOpa, TOJACTHIIAKE CYTIEPKOMITEH3aIH]e A0
Taga OCTBapeHUX (PU3HONOMIKMX W TMCHXOJOMIKUX CIIOCOOHOCTH, YyHamnpeheme edukacHOCTH U
€KOHOMMYHOCTH BEIUTHHE CHOPTUCTE.... Y KOHTEKCTY IUIMBama, IEpUoJ CYXKEHhe je IOCTalo
(hyHIaMeHTaTHA KOMIIOHEHTA TUIAHAPakha TPEHUHTa, KOja je CIIOPTHCTUMA OMOoTyhuira ja TOCTUTHY BpXyHaIl
croptke popMe y TPeHYTKY HajBaKHHjUX TAKMHUCHA.

Ca pa3BojeM TeopHje U TEXHOJIOTH]e CIIOPTCKOT TPEHHUHTa, IPUCTYIH CTPATETH]H CYyXKemka, Takohe cy
ce pazeujanmu. llpe 1960. ronnHe NOMWHHUpAIO je yBepeme Ja CIOpTHUCTH Tpeba ma moBehajy TpeHaXHO
onrepeheme HEMOCPEAHO MpE HAjBAKHUjET TAKMHYCHA, KAaKO OM JOCTUTIM BpPXYHAll CIIOPTCKE (opMme.
Melhytum, caBpeMeHa HCKyCTBa TEOpHje M TpaKce CHOPTCKHX HayKa IOKa3aja Cy Ja IMOCTYITHO CMambehe
o0MMa TpeHHHTIa, Y3 OJlp)KaBambe HHTEH3UTETa TPEHUHTA, MIPECTaBba ¢hUKaCHIjH MEXaHU3aM 32 TIOCTU3AbE
ONTUMANHE W3Ben0e M MoOOJpIamka pe3yinTara Ha TakMudemnMa. (OBa cTpaTerdja TeMeJbH ce Ha
pasyMeBamy (pHU3MOJIOIIKUX aJanTanyja i TPEHAKHAX pe3uTyana Koju MPeTXo/e NHJbaHOM HaIMeTamby.

CXOZHO HaBeJICHOM, YIIPaBJbakhe CYKEHEM BPEMEHOM je TIOUETIO Ja U3UCKYje TPEIU3HY KOHTPOIY
Pa3IMYMTHX acreKaTa TPeHaXHOT onTepehema, ykibydyjyhu mexanuwuke, (GU3HNONONMIKE, (YHKIMOHAITHE H
ncuxoconujanne Qakrope. MHTErpanyja oBUX eileMeHara y TpeHaKHU mpoliec oMoryhaBa rumBaunMma Ja
04yBajy CTaOMITHOCT TEXHHUKE U CTHUJ M3BOlemha KpeTama, HICTOBpEMEHO Mmo0oJsbiaBajyhu Op3uHy minBama 1
HENOKYITHN TaKMU4apcku ydyuHak. CTora, jacHO je [a TpPaBHJIHO IMPOTPaMHPAHO CYXEHE MOKE HMaTh
npecy/laH yTUIaj Ha TAKMUYapCKH yCIieX.

VY ckimagy ca MecTOM, yJIOroM M 3HauajeM ()EHOMEHa CyXema Yy TPEHaKHO-TAaKMHYApCKO] M
HCTPAXXMBAYKO] MPAKCH, aHanu3upajyhn kibyuHe ¢akrtope W TreHepulryhn aeTepMUHAaHTE Koje YTH4y Ha
BEroBy €(PeKTUBHOCT M e(UKACHOCT, IIMJb OBOr paaa je, u3Mmel)y ocranor, naeaykiuja TEOPHjCKOT H
NPaKTHYHOT OKBUpPA Y TaKMHUYApPCKOj MPUIPEMH BPXYHCKHX IUIMBava,. [loceOHa makma ycMepeHa je Ha
OofHOC W3Mel)y HHBOA MPUIPEMIBEHOCTH M CTENeHa 3amMopa CIOPTHCTa, OJHOCHO Ha ONTHMH3AIH]jy
TPEHAXHUX [apamerapa y CKJIaay ca NPUHIUINAMA CIHOPTCKOT TPEHWHra W IMJbEBHMAa TaKMHUYapCKOT
neproa.

3akbydak paga cyOnuMHpa KJbyYHE acleKTe CYXKemha KpO3 CHUHTE3y TEOPHjCKHUX, HAyYHUX H
NpaKTHYHUX cazHama. OBUM MPHCTYNIOM, CHHTE3a j€ 3a0KPY)KEHa jaCHHM U TEMEJHbHUM TPHKA30M KJbYIHHX
(dakTopa KOju JONPUHOCE YCICHIHO] MPHMEHH CYyXKemha y TPEHAKHOM Tpolecy, Npyxajyhu kopucHe
cMepHuIle 3a Oyayha ucrpakuBara, ajiu Ipe CBera 3a HeMOCPeIHy TPEHAKHO-TAaKMUYaPCKy MPAKCY.

TEOPUJCKHU OKBUP, JEOUHULINJA U CMUCAO CYXEIbA

Tpenaxno onrtepeheme y cnopty MaHudecTyje ce Kao KOMOMHAIHMja TPEHAKHOT MHTCH3UTETA,
obuma u ¢pekBennuje tpeHunra (Wenger, Bell, 1986; Foster, 1998). TokoM cyxkema, OHO ce 3HAYajHO
CMamyje, ca JKeJbOM Ja Ce HEyTpIWIIe aKyMYJIUpaHH 3aMOp, OJHOCHO Ja Ce€ TOJCTAKHY pe3HayalH
NPETXOAHOT TPEHWHra, NMPH 4YeMy je MOTpeOHO BOMUTH payyHa Ja NMOMEHYTe BapHjaluje He JIOBELy
CIIOPTHCTY Y CTamhe JETPEHUPAHOCTH, Tj. Ja OHE HE MOJCTAKHY Managanranyje. JJpyrum peauma, IpruMeHOM
Cy)Kema IOKYyIllaBa CE€ yMAamHTH CTPEC HACTao YCIel CBAaKOAHEBHOT WHTEH3MBHOI TpeHuHra. Mehyrum,
rpaHuIia Koja pa3/iBaja OcHeduTe 01 HEraTUBHUX eekra cyKema joll YBeK HHje jacHO yTBpheHa. Mmajyhu
HaBEJICHO y BHILY, MOTPEOHO je jacHO neduHHCcame TpeHaKHOT onTepehiema TOKOM IepHoja CykKema, TaKo
Jla Ce OHO MOKE CMamHUTH 3a TOjelMHy TPEHaXHY Bapujadily, a Ja ce NpHU TOM aJanTaluje CTeYeHEe
HPETXOJHUM TPEHUHIOM OJIp)KE Ha HCTOM HUBOY, WIH OJIaro yHampene.

Kao TpeHaxxHUH (PEHOMEH, CYKEHE je pasIMuuTo NePUHHCAHO y CTPYYHO] M HAYYHO] JHTEPATypH,
IpH YeMy ce, TOTOBO YBEK, HarJialllaBajy KJbyYHH acIeKTH OBOT IIpolleca: CMameme ontepehema y nuiby
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onTtuMu3aIyje GyHKIIMOHAIHUX CITOCOOHOCTH, O9yBakb-€ alanTalrja CTEeYeHUX TOKOM TPEHHUHTa U PeAyKIIrja
3amopa. Mely HajnpuxBahenujum onutuM AeGUHUIMjaMa U3[Bajajy ce OHE KOoje:

e CYyXCHe OINCYjy Ka0 CMamemhe TPEHAKHOT paga ¢ HUbeM oMoryhaBama onMoOpa W IpUIpeMe 3a
BPXYHCKU TakMu4apcku HacTym (Yamamoto et al., 1988);

e reduHHMIIY CYXKEHE Kao IPOTPECHBHY, HENHMHEapHYy peAyKUHjy TpeHaXHor ontepehema y
MPOMEHJBUBOM BPEMEHCKOM IIEPUOY, Ca IINJBEM CMamberha (PH3HOJIOMIKOT M IICHXOJIOMIKOT CTpeca U
ontuMu3anyje TakMmudapckor Hactyma (Mujika & Padilla, 2000); ucTH4yy CyXewme Kao
MpeITakKMUYapCKH IEPUOJI, Y KOjeM Ce CMambyje KOJIMYMHA TPEeHaXXHOT orntepehema Kako 61
Ce JIOCTUTA0 BPXYHCKHU CIIOPTCKHU Pe3yJTar y mpaBoM TpeHyTKY (Thomas & Busso, 2005).
Crora, IIaBHH OWb CyXKemha Orjeqa ce y CMambehy aKyMyJIHUPaHOT (U3HOJIOMIKOT, TICHXOJIOIIKOT,

MEXaHUYKOT M (YHKUMOHAIHOT 3amMopa, Ka0 W HMHTErpalyju ONTHMAalIHUX BELITHHA W CHOCOOHOCTH Yy
JeIMHCTBEHY IIeNUHY, KOoja oMoryhaBa CHOPTHCTH OCTBapHBame HajOOJbET MHIMBUAYATHOT pe3yliTaTa Ha
rIIaBHOM TakMu4ewy. CyKeme je cTora MmoBe3aHo ca yHamnpelhemeM ToliepaHIMje CIOPTUCTE Ha TPEHAXKHO
onrepeheme, ka0 U ca aJanTUBHUM MpolecuMa, KOju oMmoryhaBajy OCTBapHBame BPXYHCKHX pe3yjITara
(Mujika et al., 2004; Thomas & Busso, 2005). Summa summarum, oBakBa cTpaTerdja HawlIlIa je Ha MIHPOKY
OpUMEHY y pa3HHM CIOPTOBHMA, NPH 4YeMy cy 3a0elie)keHa 3HauajHa NOoOOJbIIama pe3ylitara Koj
OWIMKIIMCTA, Becada ¥ TpHAaTIOHAaIa, 2 HApO4nUTO KO TpKava u rumBava (Banister et al., 1999).

PE3UAYAJIHU ECEKTU TPEHUHTA U ITPUMEHA Y CYXEIDY

Jame pazymeBame edekara cyKema 3aXTeBa aHaAIN3y TPajHOCTH aJalnTaliija, OJHOCHO PE3UIYaTHUX
TpeHaXHuX edekara. [log oBMM TOjMOM MOJpa3yMeBa Ce BPEMEHCKH MEpuoll y Kome ce oxapehene
OmoeHepreTcke M OMOMOTOPWYKE CIMOCOOHOCTH OpKaBajy HAKOH IpPEecTaHKa WM 3HAYajHOT CMambemha
cnenn(pUIHUX TPEHAKHUX cTUMYyca. McTpakuBama ToKasyjy Ja pa3iTuduTH KalaluTeTH UMajy pa3induTy
TpajHOCT: acpoOHa U3IPKIBUBOCT M MaKCUMaJIHA CHAra 3ajprarajy ce npuoimxao 30 £ 5 gana, aHaepoOHa
U3JPXKIBUBOCT Y Mpoceky 18 £ 4 nana, 10Kk cy Op3WHA U €KCIUIO3WBHOCT HAjOCETJbUBHjE KOMIIOHEHTE ca
TpajHoinhy on ceera 5 + 3 mana (Issurin, 2008; Garcia-Pallarés et al., 2009; Mujika et al., 2016). Opa
pasnuka objarrmasa 3ammTo je y Ga3u cyxema Moryhe CHa)KHO peyKoBaTH 00MM 0e3 ryOuTKa criocoOHOCTH
— CcmocoOHOCTH ca AyXUM pe3uayanHuM edekTuma oJpXkaBajy c€ MHHHMAIHUM CTHMYJyCOM, JIOK
CIOCOOHOCTH Ca KPaTKUM e()eKTOM 3aXTeBajy UeCTy U CHeHU(PUIHY CTUMYIIALIN]Y.

VY mnuBamy, pesuayaiHu eheKTH 1ocTajy MpakTHYHW OKBHD 3a MPOTpaMHpamke CykKema. AepoOHa
0a3a ce Moke ojp>kaBaTH KpahuM TpeHWH3UMa yMEPEHOT HHTEH3UTETa, ITO oMoryhaBa 3HaYajHy peryKIujy
YKYITHOT ~ TPEHa)XHOI 0o0uMa. AHaepoOHa  W3JIPXKJBUBOCT 3aXTeBa IMOBPEMEHE HWHTEpPBAJlE  BHCOKOT
MHTEH3HTETA JIOK Op3WHA M €KCIUIO3MBHA CHara Mopajy OMTH IPHOPHUTET y 3aBPIIHUM JITaHUMa CyKema. 300r
TOra TPEHEPU y OBOM IEPHOAY YECTO KOPHCTE KpaTke crpuHTeBe (01 15M 1o 25M), crapTHe BekOe U
TEXHUYKE 3aJaTKe Major oOMMa KOjU OJpKaBajy HEYPOMYCKYyJIapHE ajanTtanuje 0e3 JoJaTHOr 3amopa
(Ribeiro et al., 2021).

Paznuke ce youaBajy u usmel)y tunosa rmBavya. COpuHTEpH 3apKaBajy JOMHUHAHTAaH Harjacak Ha
ouyBamy Op3MHE M EKCIUIO3MBHE CHare, y3 H3paKeHy penyKIMjy YKYIMHOr OOMMa, JOK Jyronpyrarid
3a]pXxaBajy Jeo aepoOHMX 3ajaraka pajJd OuYyBamka CKOHOMHYHOCTH IUIMBama, Koja ToJpa3yMeBa
ONTUMaJIaH OJHOC Op3WHE IJIMBamba U YTPOIIKa eHepruje. MHauBuyanu3anyja, 3aCHOBaHa Ha Pe3UIyaTHUM
edpexTrMa, oMoryhaBa cBakoM TUTUBady Jia JOCTHT'HE BpXyHall NephOpMaHCH U aJIanTallija Ha HajBaKHUjEM
TaKMHYCHY, Y3 OUyBambe KJbYUHUX Kamaiurera koju oapelyjy croprceku pesyarar (Mujika & Padilla, 2003;
Hellard et al., 2019).

CYKEBBE W TIPATERE ®U3HOJIOIIKE, BHUOMEXAHUYKE H
IICUXOJIOIIKE AJAIITAITUJE
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EdwukacHo cyxeme nMa 3a Kpajibd IWUb yHampeheme yKymHHX meppopMaHCH CIOPTHCTE, Kpo3
ONITUMHM3ALM]Y aJanTalyja CTEYCHUX TOKOM MPETXOJHOT TpeHaKHOT mepuoza. Mmak, na 01 ce mOMEHyTO M
OCTBapmIio, MpBO je moTpedbHo mozactahm oxpelieHe THUMOBe amanTaiyja, Kako Ha CHCTEMCKOM, TakO M Ha
JIOKaJTHOM HuBOy. Haj3HauajHuje amanTanuje TOKOM Mpolieca CyXema OJHOCE Ce Ha KapAHOBACKYJIapHH,
pecniupaTopHu, MeTaboNMYKM M MUMMNHKA cHuCTeM, udja yckinaheHa ¢QyHKIMja TpencTaBjba OCHOBY
ontuManHuxX mneppopmadcu. OHe omoryhaBajy moBehaH TpaHCOpT W HCKOpHIINEeme KHCEOHHWKA, Kao
u epukacHUjy ymnoTpeOy EHEpreTCKHX CyIcTpara y paJHO aKTHBHUM MHIIMNHUM Tpymnama CHOPTHUCTE.
[lopen cucremckux, mpumeheHe cy W aKyTHE W XpOHHWYHE ajamnTaiyje, 9dju ce edeKTH yodaBajy Ha
OMOXEeMHjCKOM, XOPMOHAJTHOM M HEYPOMHUIIHNHOM HHUBOY.

DU3HOIOUIKH ACTEKTH CyKekba KOJ BPXYHCKHX IUIMBaYa

Tokom mepuona cyxema, KapIuopecIupaTOPHU CHCTEM OCTaje M3y3eTHO epHrKacaH, XeMaTOJIOIIKE
mpoMeHe 06e30elyjy oOmnHrje cHabneBame MUIIMha KHCEOHUKOM, METabOIMIKH PECYpCcH ce OOHaBIbajy, a
XOPMOHATHH PO IToMepa ce y aHaOOIMYKOM CMepy, Y3 CMameme OMoMapkepa crpeca. McroBpemeHO
nonasyd 10 (YHKIHMOHAIHE OOHOBE W ONTHMHM3AIMje MHUIIMNHOT M HEPBHOI CHCTEMa, ITO oMoryhasa
MaKCHUMaJHy aKTHUBAILlMjy MOTOPHUX jeJNHHIIA ¥ UCIIOJbaBambe MyHE CHAre W M3ApKJbHBOCTH. CBe HaBeeHe
MPOMEHE JIelIaBajy ce CHUMYJITAaHO TOKOM IIepHoja Tejliepa M MMajy WHTerpaTHBaH edekaT — 3ajeJHHYKU
JOTIpUHOCE MMO0O0JbIIAY CIOPTCKE M3BeA0e HAKOH MOMEHYTOr mepuona. JlocTynHe HaydHe myOuKanuje
3aKJpydyjy na je BehmHa oBux OeHedwuTa 3ampaBo pe3ynTaT OOHOBE KamaluTeTa, MPETXOAHO HapYIICHHX
ycliel KyMyJIaTUBHOT 3aMOpa, y3 OYyBamke WM YaK yHanpeheme KibyuHuX TpeHakHuX aganranuja (Mujika,
Padilla, 2003). Crora, cyxeme npencraBba HE3aMEHUBY 3aBpIIHY (a3y mpunpeMa BPXYHCKHX IUIMBadYa,
oMmoryhaBajyhn na cBM (U3HOJOMIKM CUCTEMH (YHKIIMOHUIIY YyckinaljeHo, ympaBo OHJAa Kajga je To
HajTIOTpeOHUje — Ha IaH HajBAKHHUjeT TAKMHYCHA.

OaroBop KapaIuoOpecnMpPaTOPHOT CHCTEMA

Kon BpXyHCKHMX IUIMBa4a, CyXeme OOWYHO HE JOBOAM 0 3HAYajHHX NPOMEHa Yy IOIIeay
KapAMOPECITUPaTOPHUX KalalyuTeTa, IOIyT MaKCUMajHe NoTpommke kuceonnka (VO;max). TpenyTHO
JOCTYITHE MeTa-aHaim3e ykasyjy Aa VO,max ocraje, yIJIaBHOM, HENPOMEH-€Ha HAKOH TepHola CYXKemba
(Shepley et al., 1992), nako ce kox MojeAMHUX CIIOPTHCTA youaBa HKeHO Oyaro nosehame, IITO HUje HYKHO
npeaycyioB 3a kBaiuteTHHjy u3BenOy (Neufer et al., 1990). lllra Buime, BaxHuje je Aa ce euKacHOCT
yTpOIIKa KHUCEOHWKa MoOoJpIiaBa. TokoM Tejmepa, HAPOYUTO KOJ Mame WMCKYCHHX IIMBada, MOTPOLIHA
KHCEOHHKA TIPH CyOMaKCUMaJHOM WHTECH3UTETY MOXKE ONAcTH, IITO Jajbe yKasyje Ha 00Jby €KOHOMHUYHOCT
winBama (Zarkadas et al., 1995). dpexBeHIyja cpia y MUPOBamky, Ka0 U MaKCUMAJIHU M CyOMaKCUMAaJIHU
nync npu onrtepehemy, 00MYHO 0CTajy HEM3MEHEHH, YKOJIMKO CIOpTHCTa HHje OHO y CTamy
nperpeHupanoctu npe cyxemwa (Hooper et al., 1998). Takolje, KpBHU NPHUTHUCAK U JTUMEH3H]E Cplia OCTajy
KOHCTAaHTHH, JIOK ce TuTyhHa BEeHTHIalWja Mpu CyOMakCMMalHOM HAIopy MOXE CMambHTH, yclien nosehaHe
epukacHOCTH aucama HakoH oamopa (Mujika, Padilla, 2003). VkpaTko, KapIuOpecupaTopHH CHCTEM
OZIp’KaBa CTEUCHHU KallallATET TOKOM CyKelha — HeMa Jierpajaiyje aepoOHuX crnocoOHocTH, a moryha cy u
Mama 1o0oJbIlama Yy eKOHOMHYHOCTH pajia, Koja JoNpHHOCE 00Jb0] U3IPKIBUBOCTH Ha TAKMUYCHY.

JAnHaMuKa XeMaTOJOIIKUX MapaMeTapa

Kana je peu o ananu3zaMa KpBHE CIIHMKE IUIMBada, TOKOM IIEpHO/Ia CyXemba npumehena cy nodospiuama
y TIOTJIey CHCTeMa 3a MPEHOC KHCEOHWKa M oropaBka. McrpaxuBama Takohe ykasyjy Ha OpacT YKyITHOT
BOJlyMEHa KpBU M Mace LpPBEHMX KPBHHUX 3pHaua (epuTpouuTa) HakoH cyxema (Neary et al., 2003).
KoHnnentpanyja xeMorioOMHa W XeMaTOKpUTa OOMYHO ce Bpaha Ha MOYETHE BPEAHOCTH, OAHOCHO Onaro
pacTe TOKOM Iiepuoja cMameHOr TpeHaxxHor onrepeherma (Brun et al., 2001). Tokom moMeHyTOr NepHoa,
ycliell BACOKOMHTEH3UBHUX TPEHUHTA KOjU MY MPETXO0ZE, BeOMa YeCTO JOJIa3H 0 MUKPOTpayMa Ha TKUBHOM
(MumuhHOM) M KanmMIapHOM HHBOY, INTO Jajb¢ yTHYE HAa MHIYKOBAEmE MPOIECca XEMOJN3E — Paclalame
epurpormra. C 003upoM [a, IPH OMHCAHUM YCIOBHMA, CHCTEM KOHCEKYTHBHO HCIIOJbaBa TEHACHIHU]Y Ka
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TeHepucamy HOBUX henmja mpBeHe KpBHE JI03€, YeCTO HMCTOBpeMeHO Moke mohm m no mosehama Opoja
peTukynonura (MiIaaux, He3penux henmuja KpBU — MPETXOJHHMKA €PUTPOLIUTA) U HUBOA XaNTOIIOOWHA, Y3
cMameme nHJekca anmsonutose (eHr. Red Cell Distribution Width — RDW), xoju jacHO ociKaBa CTETeH
Bapujanyje y nomwiey BennunHe eputpounta. CBe HaBEACHO NUPEKTHO yKa3yje Ha MojadaHy epUTpPOIIOE3y U
oOHOBY kpBHUX henuja (Banister et al, 1999., Mujika, 2010). OBe xeMmaroJyiolike amanTaiuje OApa)kaBajy
YCIIOCTaBJbAbE TIO3UTUBHE PaBHOTEXE n3Mel)y pasrpame epuTpoITa, HacTaje yciea HallOpHOT TPEHHHTa,
U BUXOBE MPOM3BOAKE TOKOM OAMOpA, IITO pe3yaTupa 0050M aepoObHOM moTtopoM cuctema (Mujika et al.,
2004). Takohe, TokoM Tejmepa mona3u 0 ONajama HABOA KpearnH KuHaze (MoceOHO M30€H3MMCKE (opme
KpeaTHH KHWHa3e Koja ce Hala3W y MHIIMNHOM TKHUBY), Koja peduiekTyje MUmUhHO omreheme, IMTO dajbe
yKa3yje Ha o0oJbliany MUIIMNHY pereHepanujy u cMamemne Gpusnonomkor ctpeca (Mujika et al., 2004).

MeTa60IMYKH CHCTEM U BAPUjaTHBHOCT TPEHAKHOT onTepehema

Metabonmmuke anmanTanuje OpuMeheHe TOKOM CyXema, omoryhaBajy IDIMBaYnMa eQUKacHHje
kopumtheme eHepreTckux pecypca. CMameH O0MM TpEeHWHTa IOBOAM JO 3HAYajHOT IOpacTa 3alinxa
MUIIUAHOT TIWKOTEHa IMpel] TaKMUYCHE, jep C€ TOKOM ONOpaBKa MHIIMhHA TKHWBAa pEreHEepuIly u
CYTIEPKOMIICH3Yjy €HEepreTCKHM CyICTpaTuMa, duMe ce o0e30el)yje Beha eHeprercka TOCTYHMHOCT 3a
MOCTU3ake BPXYHCKUM mepdopMaHcd. buonTtupama MHUIIMhHOI TKHBa TMOKa3zyjy Ja HAKOH CyXKemba
KOHIIEHTpallMja TIUKOTeHa y MUummhuMa Moxke OuTti u go npubmmkao 15% Buma (Shepley et al., 1992) y
oIHOCY Ha mepuoj mpe Tejmepa. McroBpemeHno cy mpumeheHe W eH3MMCKe aganraiuje — moBehaBa ce
AKTHBHOCT aepoOHMX eH3MMa (HIp. HUTpar-cHHTa3e 3a rpuoimkHo 18%) mTo ogpxkasa WM MOOOJbIIABA
OKCHJIAaTHBHMA MeTa0oim3aM ympkoc MameM obmmy panma (Costill et al.,, 1991), Ha padyH mnojadane
MUTOXOH/IPHjCKE aKTUBHOCTH.

XopMoHaJIHe 1 OMOXeMMjCKe IPOMeHe

Cyxeme Takohe I0BOAM 10 OpPOjHUX EHAOKPHHUX IMPOMEHA, KOje ce MO3MTHUBHO OJpa)kaBajy Ha
omopaBak. HamopHe ¢ase TpeHHWHra 4ecTo HapyliaBajy XOPMOHCKY PaBHOTEXKY — JOJIa3d JI0 IopacTa
KaTaOOJIMYKUX XOPMOHA, TIpe CBEra KOPTH30J1a, Ka0 M ONaJlamba aHaOOIMIKHX XOPMOHA, MOITYT TECTOCTEPOHA.
Cyxerme nmomMaxe Jia ce 0Baj OIHOC HOpMaim3yje. Y Mepuoay cMameHor onrepeherma, HUBO KOPTH30Ja ce
YIJIaBHOM CHIDKaBa, JJOK Ce HUBO TECTOCTEpPOHA cTabmim3yje mim Onaro mosehasa, mTo mMoOoJbIIaBa OTHOC
tecroctepon/koptuzon (T/K) (Mujika, 2010). YmnpaBo moOoJplliatse TOT OJHOCA CMaTpa C€ jeIHUM Off
NoKa3aresba OIopaBKa: 3a0eJIekeHo je aa npomeHe y ogHocy T/K TokoM cykema MO3UTHBHO KOpEIHpajy ca
nmpomMeHama y niepgopmancama ruuBada (Mujika et al, 2004).

Heypomummuhnau cucrem

Jeman on HajuspakeHUjuX edekara Cykema KO IUIMBadya jecTe MmopacT MHINUNHE CHare U Op3uHe
n3Bohema mokpera. Crynuje mOKa3yjy Ja HAKOH MepHOJa CyXema [0la3u [0 H3pasuTor mnosehama
MaKCHMaJIHE cHare M crocoOHocTn mumuha aa Opxe renepunty cuiy (Trappe et al., 2000; Trinity et al.,
2006). Ha mpumep, mocie cyxema y Tpajalkby Of TPH Hele/be, Yy IOMyJalHju BPXYHCKHX IUIMBada
3a0enexxeHo je nosehame yKylHe CHare 3aBeciiaja 3a mNpuOmmkHO 17% Ha cyBoM (MEpEeHO Ha IJIMBAaYKOM
epromeTpy), kao u npuodamwkHo 13% mopacra cHare y BOIIH, IITO j€ IPaTHiIO M000JbIIakEe YKYITHOT pe3yirara
(oxo 4% Opxe Bpeme) Ha rmBaukoj Tpum (Mujika et al, 2004). VY npyroj cTyauju, Koja je UCTIUTHBAIA
NPOMEHEe y OpraHM3My IUIMBaya Ha helnjckoM HUBOY, IpUMEheHO je Ja mocie TpU Hellesbe CyKema J0Ja3u
no ysehama mpeceka Op3mux (tun Ila) mumuhaux Biakana 3a oko 11% u ApacTHYHOT TOpacTa HBHXOBE
KOHTPAKTHJIHE Op3WHE M CHare, IITO CE€ yjeAHO MoxayJapa ca moOoJpllabeM pe3ylTaTa Ha TaKMHYCHY 3a
npubmkao 4% (Trappe, Costill & Thomas 2001; Papoti et al., 2007). [Jakne, Moxe ce 3aKJbY4HUTH Ja
CYXKeme, JeIHOM pedjy, omoryhapa CynepKOMIICH3aI|]y — MUIIMNU TOCTajy jaud, Op»KH ¥ SKCIUIO3WBHUJU
HETro IITO Cy OWIM TOKOM Iepuoia mojadaHor omnrtepehema. McToBpemMeHo, YKYNHH 3aMop Omaza, IITO
CIIOPTUCTH OMOTYhaBa HCIIOJbaBake IMYHOT CHEPreTCKOT W MUIIMNHOT MOTEHIWjalla Ha JIaH TaKMHYCHA.
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KombOunanuja oBux ¢uznonomkux epexarta 0ONIHO pe3ynTyje IPUMETHHM CKOKOM y mepopmancama, oI
YCIIOBOM J1a je CYKeHe aJIeKBaTHO CIIPOBEAICHO U JIa CIOPTHCTA HUje Y CTamby NPETPEHUPAHOCTH. YKOJIHKO Ce
MPEKOMEPHH 3aMOp He YOIaXH TOKOM CYKEHha, MOXKe CIIPEUUTH JI0CTH3amhe BPXYHCKE TakMUYapcke Gpopme 1
YMambHUTH eeKTe MPETXOAHOT MPHUIIPEMHOT ITpoIeca.

BuoMexaHMYKH acCNeKTH Cy:Kema

bromexanndka epuKacHOCT IUIMBama Takohe ce, TOKOM CyXema, IMOCIEANYHO MOO0JbIIaBa, yCies
oaMopa M omopaBka. CMmameme XPOHHYHOT 3amMopa oMoryhaBa IUIMBauMMa OJApKaBamke KBAJUTETHHjE
TEXHUKE 3aBeciiaja U EKOHOMHYHHMjH CTHI IUmMBama. CTyawje Cy MoKaszaje Ja CMamemhe TPEHaKHOT
onrepehema y Tejmepy moOoJpIIaBa IUTMBAYKYy EKOHOMHYHOCT, Tj. CMamyje MOTPOIIkY EHEepruje
(xuceonuka) 3a aary Op3uny mnuBama (Hellard et al. 2013). dpyrum peunma, onMOpaH IJIMBay MOCTHXKE
WCTy Op3WHYy y3 MamH Hamop, 3axBabyjyhn edukacHumjeMm 3aBecnajy W 00Jb0j KOOPAHMHAIUU TOKPETA.
Takohe, pemykmumja ymopa omoryhaBa mosehame myxuHe 3aBeciaja (ogHocHO Behm mpehenm myT mo
3aBeCiIajy y JeIMHUIM BpEMeHa), YMME Ce JUPEKTHO MO3UTHBHO YTUYE HA HHErOBY e(DUKACHOCT U OJIPIKaBaHE
NpaBWJIHE TEXHHWKE, YaK M TIPH TaKMHUYapCKUM Op3WHamMa IUTMBama. HacympoT Tome, NMpenHTEH3HBaH
TPEHUHT, KOju Hajuenrhe moapasyMeBa May3e HealeKBaTHOT Tpajamka, MOKe HapyIIUTH MEXaHUKY TUIMBamba.
UctpaxkuBaun Cy YTBpIWIM J1a TPEKOMEPHU OOMM paja Ha BHCOKOM HHTEH3UTETY JOBOIU 1O CMambCHmha
Iy’KWHE 3aBecliaja U Jerpaialiije TeEXHUKE, 0 KOjUX MPEeBacXoIHO IOJIA3H YCIIe JIOKATHOT 3aMopa MumIinha
(Dekerle et al., 2005; Toussaint et al., 2006). C TuMm y Be3H, YIIPaBO NEPUOJ CYKEHa CIpeyaBa MOMEHYTE
HeraTuBHE edekTe, monymTajyhm oOHOBY HeypoMumuhHe KOHTpoie. MHOTH BpPXYHCKH IDTHBAYH
CyOjeKTHBHO OIHKCYjy Jia TOKOM CYyXKema ,,uMajy 0oJeu ocehaj 3a Bogy” — MmITO JOJATHO YKaszyje Ha
Mo00JBIIIAHY TTPONPUOIICTIIN]Y U (PUHY TEXHHUKY YCKIal)eHOCT MOKpeTa HaKOH OAMOpa. Y3 TO, 3a0elIeKESHO
je Ja OIMOpHM IUIMBa4d MOTY TeHepucatu Behy cuy moTucka y BOJM; Ha NpUMEp, €Ballyaldje TecTa
IiMBama ca ontepehiemeM (eHr. fethered sprint) noxasane cy npuOmmkHO 5% Behu UMIYJIC CUile HAaKOH
cyxema (Johns et al, 1992). CeykynHo, OMOMEXaHHYKE MPOMEHE TOKOM CYXema (IyXH U ePHUKaCHUU
3aBeciaju, Beha npuMemeHa cHara y3 00Jby eKOHOMHYHOCT) HEZBOCMHUCIICHO JonpruHOce noBehamy Op3uHe
IJInBamka Ha TAKMUUYCHY.

TIcHXO0I0IIKH aCTIEKTH CY:KeHha

Iepuon cyxema, mopes GUNOJIONIKUX, OCTBAPYje U BaXKHE TICUXOJIONIKe OeHeUTEe Ha MOjeIUHIIA.
da3ze HaMOPHOT TPEHHWHIa 4YeCTO JOBOJEC J0 MEHTAIHOr 3aMopa, TMOBHUIIEHOT CTpeca M TMPOMEHa
pacrmonioxkema (4ecTo Ha3MBaHUX ,,TPEHa)KHA Jenpecuja”’ WIM CHHIPOM IpeTpeHupaHocTh). CMamemne
obuma TpeHHHra omoryhaBa MeEHTaJHy pellakcalujy W OOHOBY TICHXMYKE CBEXHHE MPE] TaKMHYAPCKU
Hactyn. McTpaxuBama Koja cy mparwia npodusi pachojiokema IUIMBada TOKOM CYKeHa, MPHUMEHOM
TICHXOJIONIKUX YIIUTHUKA, JOCIIEHO YKa3yjy Ha mo0oJblame KIbyYHUX IlapaMeTapa: onaja HUBO HAalleTOCTH,
yMopa, KoH(Y3Hje, JbYTHe U JePECUBHOCTH, JOK Ce UCTOBPEMEHO 1M000JbIaBa ocehaj cHare 1 BUTAIHOCTH.
VY jenHoj ox cTyauja, ABOHEICIHHHM TEJIIEpP Ca MPOTPECHBHUM CMarmbCHheM O0MMa JIOBEO je 0 3HA4ajHOr
noOoJbllIaka CBUX MEPEHUX JAMMEH3HWja pacnojioxkema (3a npudmmkao 20 1o 45%), y3 UCTOBpEMEHH pacT
nepdopmancu (mpubmmxHo 3,5% Oprke ucuBaHo Bpeme Ha S0M) (Aouni et al., 2024). Takohe je yrephena
M jaCHa MO3WTHBHA KOpejalyja: IITO je MOo0oJblIame pachojiokema Behie (Mamu YKYIHHM IMCHXOJIOIIKH
ctpec), To je Beha u BepoBaTHOha mobosbmama pesynarara. OBM HalasW MOTBPhYjy MPakTHYHO HCKYCTBO
TpeHepa, Koje Cyrepuiie Jia TMCUXUYKH OJMOPHH M CBEXKHU IUIMBAYM uelhe TpyXkajy CBOj MakCHMyM Ha
TakMH4ey. [lepnoj cykema 4YecTo JIOHOCH M MOpacT CaMoIloy3dama — Kpo3 J00po HUCILIaHUpaHe
MHTEH3MBHE TPEHHHIE TOKOM Tejrepa (KpaTke JICOHUIC Y TAKMHUYAPCKOM TEMITy Y3 Jy’KH OJIMOp) IUIHBAYU
no0ujajy MCUXOJIOIIKH MOACTHULIA], jep PeIaTUBHO JaKO MEPLMIUPAjy Op3UHY U CIIPEMHOCT, IITO WX JIOJATHO
MEHTAJTHO TpHUIpeMa 3a TpKy. McroBpeMeHO, cMmamyje ce M IICHUXOJOIIKH CTPEC, aKyMyJUpaH TOKOM
MeproJia MHTCH3WBHOT TPEHWHTA, Ma CIIOPTHCTA YJIa3W y TaKMHU4YCHE ,uucTe TiiaBe”. Mmak, u3pasuto je
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Ba)KHO HAIIOMEHYTH JIa Cy)KEHhe MO)Ke OWTH M TICHIXOJIOIIKH M3a30BHO 3a mojeanHe rmuBade (Raglin, 1991),
KOJU MOT'Y OCETUTH HAJIETe aHKCUO3HOCTH, WIH T3B. ,,Tejriep Oiy3” (eHr. taper blues), koju ce jaBiba ycien
Haryie MpoMeHe PYTHHE U CMamema TpeHWHTa. MehyTuM, y3 ajeKkBaTHy eqyKalHjy ¥ Bepy Y LEJIOKYITHH
TpEHaXXKHHU Tpolec, BehrHa BpXYHCKHX TUIMBaYya MPUXBATa CY)KEHE Ka0 HEOMXOIHY 3aBpIIHY (a3y mpurnpeme
U MEHTaITHO ce (hoKycupa Ha caM Kpajibu iJb. CXOAHO HAaBEIEHOM, jaCHO je Ja MCUXOJIOUKO pacTepeheme n
MOOOJBIIIAHO PACTIONOKEHE TOKOM Tejlepa, ¥ MO3UTUBHO] CIpe3u ca GU3NIKUM OTIOPABKOM, MPECTaBIbajy
KJbYY 32 KBAJIUTETaH CIIOPTCKHU HACTYII.

BUOJIOIIKE OCHOBE OIIOPABKA

Ha ocHOBy cBHX MpeTX0JHO HAaBEACHUX YMILEHUIIA, alld M OMIITHX, 100PO MO3HATUX 3aKOHUTOCTH
CHCTEMa HayKa O CIIOPTY, BPJIO €€ JIAKO MOXKE 3aKJbYUYHTH J]a C€ CAaBPEMEHH aCTIeKTH TPEHAKHUX — CIIOPTCKHUX
chucTeMa IPEeBacXOIHO OJHOCE Ha YIpaBlbambe MOpP(HO-QYHKIMOHAIHUM MOTEHIMjaIMa OpraHu3Ma
cnopructe. CXOIHO TOME, HW3Y3€THO BENHKH OpOj HWCTpaxKuBama AOMYyHWO j€ W, Yy 3HAYajHOj MEpH,
YHAIPEANO KOPIyC YOBEKOBHX 3HaMa O CHECHU(PUIHOCTUMA TPEHUHTd U TAKMHUCHA Y MOTIENY Pa3TuIuTHX
CHOPTCKUX TpaHa. Mnak, nako je Mo3HaTo Jia ce Opranu3aM y HajpeheM HpOILEHTY ajanTupa ynpaBo TOKOM
Teprosia OIopaBKa, 3HATHO MambH Opoj myOnukaiuja mocBeheH je JeTaJbHOM MpoydyaBamy OBOT (PeHOMEHaA.
OBaj mporiec, mopea OCHOBHHX OOJMKAa OMOpaBKa — aKTUBHOT M MACHUBHOT — OOyXBara M 4YWTaB CIIEKTap
JONAaTHUX CpeJCcTaBa M MeToNa, Kao INTO Cy XMTHjeHa CHA, MCXpaHa W yIoTpeda eproreHux CpeacTaBa,
Macaxka, pa3lIMdiTe TEparujcKe MpoLeaype, NCTe3amke Kao M PA3IIMYUTe ICHXOJOMKe TexHuke. C 003upom
Ja ce CpXK CTparerdje CyxXema oriea y OINOpPaBKy IUIMBaya HAKOH H3Jaramkba BUCOKOMHTEH3WBHOM
TpeHaXKHOM onTepehemy, jaCHO je Ja je MMIUIEeMEeHTanrja HaBeAeHHWX (OPMH OIOpaBKa TOKOM TejIep
nepruoaa NoceOHo 3HaYajHa.

I1pe cBera, Kao jegaH o1 OCHOBHHMX €HTHTETa KOjU OCTBAapyjy YTHIQ] Ha KBAaJHUTET OMOPaBKa, BAYKHO
je m3nBojutH caH. Crynuje cripoBeZeHe Ha Y30pKy IUIMBAYa MOKa3aye Cy KOH3UCTEHTHE pe3ylTare Kaja je y
MUTalky UCIIUTHBAKE OJJHOCA KBAJMTETA ¥ KBAHTHTETA ClIaBama M pacropeia TPeHWHTa TOKOM JaHa. Jpyrum
pednMa, TPEeHHH3H KOjU Ce Of[BHjajy Y PaHUM jyTapekUM YacOBHMA (KOjU Cy y TUITMBalky BPIIO YecTa I0jaBa)
y BEIUKOj] MEpH YTHUy Ha KOJMYMHY CHa BPXYHCKHMX IUIMBa4da, OJHOCHO Ha HWHJIyKoBame mopemehaja
HUPKaIMjaTHOT OMOPUTMA, YMME CE€ HApyIIaBajy MCUXONOIIKEe U (hU3HOIIONIKe QyHKIHje (Ha mpUMep, yCie
HeJocTaTka CHa MOke JIohu 1o mopemehaja y MeTabomu3My ITyKo3e, KOjH BOAM Ka IMPOMEHaMa y YKYITHOM
MeTaboNMM3My YIJbEHHX XHJpaTa, OJHOCHO mopemehajuma ametuTa, yHOca XpaHe, CHHTE3e NpPOTEHHA M
CIIMYHO), KOje JJaJbe HETaTUBHO YTHUYy Ha TPEHAXXHY M TaKMHYapcKy yduHkoBuTOCT (Sargent, 2014; Gyton,
Hall, 2019).

VY jenHoM uCTpaxuBamy, Koje ce OaBwio mnopehemem edexara akTUBHOI OMOpPaBKa, MaCHBHOT
OIOpaBKa M Macake, Ha Y30pKy Npo(eCHOHAIHUX IUIMBaYa, MOKA3aHO je Ja je, y INOIIeAy eJIMMHHAINje
JaKkTara, (popma MmacHBHOT OMOpaBKa Omia Iajeko Mame euKkacHa, y OMHOCY Ha Macax<y, OMHOCHO aKTUBHHU
ornopasak (kao HajeukacHHjy Mehy nmocmarpanuM merogama) (Ali Rasooli, Koushkie Jahromi, Asadmanesh,
Salesi, 2012; Toubekis, Peyrebrune, Lakomy, Nevill, 2008). Kaga je ped o pecHHTE3U IJIUKOICHA,
HCTpaXkKHBama CIPOBEJieHa ca IJbeM yTBphHBama edekara aKTUBHOT M IMACHBHOT OMOpPaBKa HAa IMOMEHYTH
npolec, UMIUIMLUPAjy a je TaCUBHH ONopaBak epUKaCHUjU METOH, WM Aa Mehy BhUMa HeMa CTaTUCTHUYKH
3HavajHe paznuke (McAinch, Febbraio, Parkin, Zhao, & Carey, 2004).

Ca gpyre crpaHe, UCXpaHa CIOPTHCTa, Kao (AaKTOp KOjU y BEIMKOj MEPU MOXE YTHLATH Ha
WHXUOWLIM]Y UCIIOJbaBakha HUXOBOT IYHOT CIOPTCKOT HOTEHLMjalla, y KOHTEKCTY Tejlep nepuoaa Taxohe
MMa 3Ha49ajHO MECTO U YIIOTY, HApOYHTO Kaja je ped O CIIOPTCKOM IUInBamy. [Ipe cBera, BaXHO je yka3zaru Ha
pas3nuKe y NPUCTYIy UCXPAaHH TOKOM TejIiepa, y Momnieay Ipyle MIaJuX U BPXyHCKHMX IuuBava. [lnmBaum
Mirahux TaKMHYapCKUX KaTeropuja W3JIOKEHW Cy 3HarHO KpahuM W OnaxuM IpoMeHama YKYITHOT
onrepehema TOKOM mepuofa Tejrepa, AOK Cy MPOMEHE Koje HacTajy y TPEHaKHHUM CHCTEMHUMa BPXYHCKHX
IUIMBaYa 3HATHO paJuKaiHuje. Y CKIaay ca HaBeleHHM, cMameme ontepehema Tpeba na Oyae npompaheHo
CMameHEeM KaJopHjckor yHoca. HapaBHO, BaxkHO je wucTahm CTapoCT, TONHE pa3IHKe, 3pEIOCT |
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VHANBHIyallHE CTOME MeTabonm3Ma, kKao (hakrope o 3Ha4aja, KOju C€ MOpajy Y3eTH y 003Up MPHIHMKOM
onpehuBama moMeHyTor Kajopujckor nedummra (Higl, 2024). Ynpkoc cMameHOM KaJOPHjCKOM YHOCY TOKOM
Tejrepa, YecTa je 1mojaBa Ja ce TeJleCHa TeXHMHA IUIMBada y oBoM mnepuony yseha 3a 1 mo 2 kr. Ilomenyro ce
o0jairmaBa YMIKBCHULIOM Ja je BehnHa IUiMBaya, y M3BECHO] MEPH, TOKOM CE30HE IeXUApHUpaHa, YCIen
XpOHHYHO HHUCKOT HHBOA IMHKOTeHa y Mummhuma. bynyhm na Tokom Tejmepa momasu 10 OOHOBE W
CYNEpKOMIICH3allje Pe3epBH MHUIIMNHOT TIMKOTEHa, KOja KOHCEKYTMBHO YTHUYE Ha CYyIepXuApaTalHjy,
IUIMBAaYM Ha TSKUHM 100Mjajy ycnen moehama KOMTUUMHE BOAe, a He ycien moehama KOJTMYMHE MacHOT
TkuBa. [IpemMa jemqHoj ox OpojHHX TeopHja U3 MpocTopa (PU3NOIOTHjE, BACOKOMHTEH3UBHE (PopMe HUZNIKUX
AKTHBHOCTH, KaKBO j€ U CHOPTCKO IUINBamke, Yy BEJIMKO] MEPH MOTY YTHUIATH Ha TeHe3y CIOOOAHUX paauKaa,
O/THOCHO OKCHIATHBHOT CTpeca, KOjU Jajbeé MO)KE OCTBApHBATH HETAaTUBHE MHKpOE(EKTe Ha pasiuduTe
OpraHCKe CHCTEeME IUIMBa4a. JeTHWM Of HajOpKMX W HajeKOHOMHUYHHUjUX OONHKa TMydepoBarma MOMEHYTHX
MpoayKaTa cMmarpa ce aJeKBaTHa HCXpaHa, Koja oO0miIyje HYTPHjeHTUMa BHCOKOT aHTHOKCHIIATHBHOT
nmoTeHIyjana. HemoBoskaH yHOC €CEHIMjaTHUX XPaHJBUBUX MarepHja, MoceOHO MUHepana, MOXKe yOp3aru
HACTaHAK 3aMopa W HApYUIMTH ONTUMAaNHO (YHKIUOHUCAKE (DU3HOJOMIKMX CHCTeMa. AJeKBaTaH
MHHEpPAJIHU CTAaTyC MPEACTaBha BayKaH MPEAYCIOB O4yBama CIIOPTCKE CIPEMHOCTH M MOXKE CE IOCMaTpaTH
Ka0 MHAMKATOP HUBOA MPUIPEMIBEHOCTH CIIOPTHCTE.

Takohe, jenHo on HajupuxBahieHMjUX cpeAcTaBa OMOpaBka W pexabunuranuje Mehy IUIMBauYMMa,
XJIaJHe KyIke, Beh Ayro ce mpuMemyjy Kao jefad on e(UKacHUjUX HauWHA OMOpaBKa HAKOH WHTCH3MBHHX
TPEHaXHUX W TaKMHUUYapckux ontepehema. Y cucTeMy TUIMBamba, MOTOAHE Cy, jep MO3UTUBHO NENYyjy Y
MpaBIy CMamkekha MUIIMNHOT cma3Mma, moBehama emactmyHOCcTH Mumuha W yOp3ama pereHepalije TKHBa
(Xiao et al, 2023) y nmepuony m3mely Tpka, moceOHO y TOKY BHUIIETHEBHUX TaKMHUEHa. Y KOMOWHAIMjH ca
JpyTUM MeTofama ONOopaBKa, MOMYT NMpaBWIIHE MCXpaHe, XUI'HjeHe CHa, XUparalyje U Macaxke, IOMEHyTa
METOZa MOXKE€ 3HAYajHO IOTNPHHETH JTYyTOPOYHO] M3APKIBMBOCTH M TOCTH3alkby BPXYHCKHX pesyirara y
winBawy (Xuni, O6panosuh, 2025). bynyhu na neneHe kynke yOp3aBajy Mmpolec pereHepaije, 0JHOCHO
oMoryhagajy opranusMy za ce Opxe u epuKacHHje MpHUIIpeMa 3a TAKMUYAPCKU HACTYII, jaCHO j& YOUBHBO
BIXOBO MECTO y TOKY TejIiep Mepruoa.

Humra Mame 3HaYajHM HUCY HHM PA3IMYUTH MICUXOJOIIKH allaTh KOJH Ce y TUIMBamy, Takolhe, Bpio
94eCTO KOPHCTE, y IIJbY yOlakaBamba CHMIITOMa aHKCHO3HOCTH, yOp3aBama ONopaBKa, OJJHOCHO MOOOJbIIAka
yKyITHe TakmMuuapceke gopme criopructe. Mnak, jon yBek He TIOCTOjU I0OBOJbaH OpOj UCTPaKUBaMba Koja Cy ce
0aBMJIa UCTIMTHBAKEM edeKara MPUMEHe TICHXOJIOMIKMX TEXHUKa Ha OIOpaBaK CIOPTHUCTA, HA OCHOBY KOjUX
OW ce MOIIM TeHepUCaTH aJIeKBaTHN 3aKJby4IH. YIPKOC TOME, ayTOTeHU TPEHHHI M MEIHTallja y CHCTEMY
CTIOPTCKOT TJIMBamka OJaBHO ce NMPHUMEHYjy, 8 CXOJHO TOME Yy MpaKch ce U MocMarpajy kao (hakTopu Koju
JTOTNPHHOCE TT00O0JbIIAY IICHX0(DH3NOJIOMKUX TTep(HOpPMaHCH CIIOPTHUCTE.

AN3AJH CY/KEBA KOJ BPXYHCKUX ITJIMBAYA,
ATPUBYHUNJA KIbYUHUX ACIIEKATA

Tumnosu u hopMme cykemba aHATM3UPAHH Cy Y KOHTEKCTY MaHUITyJIalllje TPEHAXKHHUM onTepehieheM
WHAWBUAYyalu3alyje MiaHa npeMa AUCUUILIMHY, Y3 OCBPT Ha PEJIEBAaHTHE TEOPHjCKE M MPAKTHYHE MOJENe Y
BPXYHCKOM IIJIUBAambY.

O06auu cy:xkema — PazauuuTn o0pacuy BapujaTUBHOCTH onTepehema
VY 3aBHCHOCTH O] TOra Ha KOjU C€ HaUMH TPEHAXXHO onTepehemne cMamyje TOKOM BPEMEHa, Pa3inKyje

ce HEKONMKO OONuKa CyXema. Tpu ocHOBHE ¢opme Cy: CTEeNeHacTH, NpPOTPEeCHBHHM (IMHEApHH) U
EKCIIOHEHLIWjaJIHU Tejep (ca BapujaHTaMa Op3or wim crnopor mnaaa onrepehema). OBu obmumm ce
MPEBACXO/IHO PA3NIMKYjy 10 HAUYMHY Ha KOjU Ce TPeHa)XHO onTepeheme cMamyje TOKOM Ieprojia CyXKema,
(najuenthe mporpecuBHo). IloMeHyTO cMameme MOXKEe OWTH JTUHEAPHO WM EKCIIOHEHLHUjallHO, Ma ce y
CKJIaJy ca HaBeJCHUM, Pa3IuKyjy JTUHEAPHHU U EKCIIOHEHLIMjaIHA MOJEITH CyKeba.
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IIporpecuBHU Tejep 03Ha4YaBa MOCTETICHO U yjeIHAYEHO CMamkbehe 00MMa TPEHIMHTa TOKOM Tpajamka
nepuoza Cyxemwa. HajjemHocTaBHUja BapujaHTa je JIMHEAPHH TEjIep — CBAKOT HApEJHOT JaHa O0uM
TPEHHHTa Ce CMambyje 3a UCTH MPOLEHAT WIN HCTY alcoIyTHY BpeqHocT. [IpuMena Moske moxpasyMeBarty 1a
ce MpBE HEAeJbe CyXema o0uM cMamu Ha ~ 80% yoOuuajeHor, a apyre Hexesbe Ha ~ 60% yoOwuajeHOT
(makne nuueapan nan) (Nearu et al., 2003). [IpeqHoCT JMHEApHOT MPUCTYMA OTJIEA C€ y CTAOMIHOCTH
IPOMEHE, OJHOCHO YHILCHHUIM Ja Ce CIHOPTHCTA IOCTENeHO NMPUBHKABA HA MamH OOHMM, INTO OJAKIIaBa
oJpXKaBame TEXHHYKE Mpedum-eHoCTH U ,,ocehaja 3a BoAy”, ympkoc omanamy onrtepehema (Pune et al,
2009). Taxohe, ko IMHEAPHOT CyKEHa CMamyje Ce MPBEHCTBEHO BOJIYMEH, JIOK CE€ WHTEH3UTET OJP)KaBa,
giuMe je OMOryheHO odyBame HEypOMHUIIMhHE aganTandje MOTpeOHEe 3a TOCTHU3alke MaKCHMAallHe
Takmuuapcke gopme tmBava (Shepley et al., 1992). Henoocrarak mnHeapHOT CyKemba MOXKE OUTH TO IIITO,
YKOJIMKO j€ CIIOPTUCTA Y CTamby MPETPEeHUPAHOCTH, PABHOMEPHO CMamkemhe MOkaa Hehe 0JMaxX YKIOHHUTH CaB
3amop. Takohe, nHMHEapHO CcyXelme OOWYHO HUMIUIMIMpPAa HEWTO BehM YKYNMHH TpEeHaKHH pall HEro
€KCITOHEHIIMjaTHH, IIITO KOJI HEKHX IUIMBada MOXKE OCTaBUTH TPYHKY mpemopa (Bosquet et al., 2007). Umak,
JMUHEapHU TejIep je jeqHOCTaBaH 3a IUIaHWpame M YeCTO Ce KOPUCTH KAao0 OCHOBHH MOJIEN, TOCEOHO 3a
IIMBaue Koju 100po nogHoce nocrenene npomede (Mujika, Padilla, 2003).

ExcrioneHnyjanan Tejep je oONMK MPOTPECHBHOT CMamECHba, TJie Maa oO0nMa Huje JuHeapaH, Beh
3aKpUBJbCH — HajBehie cCMameme JielaBa ce WM Ha TOYETKY WIM CE PaBHOMEPHHU]E PaCIoJIeiiv, 3aBUCHO O]
KOHCTaHTe omajama. [locToje ABe riaBHe BapujaHTe: Op3u CKCIOHCHIUjaJHU (CHT. fast decay) W crnopu
excrioHeHnyjanan Tejuep (eHr. slow decay) (Mujika et al., 2002). bp3u ekcroHeHIWjalmHU TejIep
KapakTepHile omTap naj onrepehema Ha MOYETKY epHoia CYKema (CIMYHO CTENICHACTOM, alld HE Y jeTHOM
KOpaKy, HeTO BEJIMKUM IOYETHUM I1aJJ0M), HAKOH Yera CJIe[M CBE Mamkby U MambH IaJ1, KaKo ce TPHOIIIKaBa
takmuuewe  (Shepley et al., 1992). Ha mpumep, y npBoj NOJOBHMHH CyXK€Hha CMamyje ce HajBehu neo
BOJlyME€Ha, JIOK C€ y JPYyroj MOJOBUHH CMamyjy caMo Mame KonnunHe. OBaj MPUCTYI je KOPUCTAH Kaja je
PacloIOKUBH BPEMEHCKH TIEPHOJI HAMEHEH 3a CYKCHe KpaTak, WIM Kaja je IUIMBady HEeOolXoIHa Op3a
peaykiuja 3amopa. [IpeacraBiba HaYKMH Jia Ce CII0je MPEJAHOCTH creneHacTor (0p3o ociobahame o1 ymopa) u
MPOTPECUBHOI Cy)Xeha (Mamku PH3MK JIETPEHUHTa jep WIaK MOCTOjH aKTUBHOCT CBakor jaaHa). Haywwno je
yTBpheHo ma Op3u eKCHOHEHIMjallHu TejIep Jaje OJUTMYHE pe3yJTaTre, MOrOTOBO Kaja je YKYIHU Tejuep
KpaTak — YKOJIMKO CYXCHe Tpaje, Ha MPUMEp, caMo jeIHy Heleby, 00Jbe je arpeCMBHO CMAambHUTH O0UM Y
crapty (fast decay) xako Ou ce mmuBau cturao onopaButu (Mujika et al, 2004). Hemocratak moxe Outu
HEITO CJIOKEHHje TUIAaHHpame — MOTPeOHO je MaKJbMBO OJPEIUTH KOJNUKU HAriHM Maj Ha TOYETKY je
ONTHMaNaH, a Jia Ce TPHUTOM OCTaBH JOBOJBHO AaKTHBHOCTH 3a OJpKame cropTke ¢opme. Cropu
eKCIIOHEHIIMjaJTHA OOJIMK Topa3yMeBa Oa)ku, NOCTYITHH TaJ], KOjU c€ KOHTHHYHUPAHO OJ(BHja TOKOM IIEJIOT
nepuoja cyxema (Bosquet et al., 2007). lakne, HemMa Harjaux CKOKOBa — OOMM TPEHUHTA OIaja Mo MOJEIy
KpHBe, CIIOpHje Ha TOYETKY, a BHIIe Mpea Kpaj, WiH vice versa. OBaj IPUCTYI je NMPUKIANAH KO JIyXKer
cykema (HIp. 3 HeleJbe) U 3a CIIOPTUCTE KOjuMa MpHja pyTHHA, y3 mocTeneHo pacrepeheme. [IpeaHoct je
¢uHa KoHTposa onrtepehema — MOXKe ce MPEIM3HO J03MPATH CYXKEHE TaKO Jia TUIMBaY OCTaHE JIOBOJHHO
aKTHBaH (CrpeyaBa ce ryOMTaK KOHAWIIM]jE), a MIIaK ce MOCTYMHO oamapa. Kon ayrompyraiua, criopu 00K
Cy)Kema IOMaXke Ja ce OApKe aepoOHE CIIOCOOHOCTH, jep HeMma Harjior mpekupa crumysnanuje. Ctymuje
npenopydyjy Aa ce u300p nzMel)y Op3e u crope eKCIOHEHIMjalHEe PEAYKIMje BeXe 3a JYXKHHY CyXKema: 3a
KpaTk# Tejiep 00Jbe je TPUMEHUTH OpKH MaJI, TOK je KOJ JIyXKer Tejuepa ehUKACHUjU CIIOPHjU Taj o0rMa
(Neary et al.,, 2003). ¥V cymTrHH, 00a THIIa EKCIIOHEHIMjaJHOT Tejliepa MMajy CIHYaH Kpajibu [UJb —
3HA4YajHO cMameme BoimyMeHa (~ 40-60% yKymHO) — aiu je TeMIupame Te pPeAyKLuje Ipyradwuje.
HenocraTak eKCHOHEHIMjaJTHUX CTpaTerdja Cy)Kema Moxke OUTH caMo Beha KOMIUIEKCHOCT y IIaHHparby
(3axTeBa ce maxJpMBO Npaheme U IpuwiarohaBame), MehyTUM pe3ysiTaTy MOKasyjy Aa je eKCIIOHEHIN]aTHH
Tejrep yecto HajeukacHuju y nmodosbiamy nepopmancu mimBada (Bosquet et al., 2007).

[Tpu obnuKoBamy cyKemwa, TpeHaxHO onTepeheme ce MOXKe CMarbUBaTh M Ha HEMIPOTPECHBaH HAUUH.
VY ToMm ciydajy, paau ce 0 OOJMKY pelyKOBaHOT TPEHMHTa, KOjU HAa3UBaMO ,,CTEIIEHACTH Tejuep™ (eHT. step
taper). Kon mera ce TpeHakHO onTepeheme HAarIo cMamyje 3a KOHCTAaHTHY BPEIHOCT. Tume ce, yriaBHOM,
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MOXKe TMocThhu 3aapikaBame, a y HEKHMM CIIy4ajeBUMa 4Yak W yHampeheme (DH3MONOMKHMX aganTanydja
MOCTUTHYTUX TPEHWHIOM KOjU je MpeTXoAuo cyxewy. CTeneHacTH Tejmep MoJapa3syMeBa TPEHYTHO,
IPacTUYHO CMambehe 00MMa TPEeHHHTa Ha TIOYEeTKY IepHrojia CyXema (HIIp. Harjio ce oouM peaykyje 3a 50%
WM BUIIE), HAKOH Yera ce 3aJp>kaBa HIUCKM HUBO oOMMa cBe 10 Takmuuema (Mujika et al., 1996). [Ipyrum
peunMa, TUIMBad Tpesia3d ca MYHOI TPEHWHI pekMMa Ha M3Pa3UTO PEAYKOBAaH PEXHM TOTOBO OJjETHOM.
[IpenHocT oBOT MpHUCTYyIIA je ITO OP30 ETMMHUHHUIIE HATOMWJIAHN 3aMOp — TUIMBaY 100Wja HATJIH Mpeaax Koju
oMoryhaBa npaBoBpeMeHy pereHepanyjy. To Moke OMTH KOPUCHO YKOJIHKO je CIIOPTUCTa OMO MpeTpeHupan
WIN WM3PAa3UTO HCLPIUBEH Ipel IMoYeTaK CyXKema, a My je morpedaH MoMeHTanaH oamop. Mehytnm,
HEJIOCTAIM Cy 3HAYajHU: TaKO HATJIHM Maj] ontepehema MoXke JOBECTH JI0 IETPECHUPAHOCTH, OTHOCHO I'yOHUTKA
JieNia JOCTUTHYTHX ajanTanyja, ako tpaje npeayro (Houmard et al., 1994). HcrpaxkuBama cyrepuiry aa je
CTETIeHACTH TejIep Mame epukacaH y modospinamy nephopMaHcH, y nopehemy ca mocTeneHuM o0nunnmMa
cyxema (Shepley et al., 1992). Ipyrum peurMa, TaKMUYapCKH PE3YIITATH MOCIIE YHCTO CTETICHACTOT Tejepa
CTaTHCTUYKH Cy JIONIMjA HETO KOJ JIMHEApHUX WM eKCIIOHEHIIMjaTHUX peayknuja oomma (Bosquet et al.,
2007). Crora ce oBaj obnmk pehe mpumemyje camocTanHO; demhe ra TpeHepH KOMOWHY]y ca HEKUM
JNOJaTHUM (MHUM TOZelIaBarbuMa (HIp. yOaluBame HEKOIUKO TPEHWHTa yMEPEHOT MHTEH3UTETa ycpen
JYyTOT CTETIEHACTOT TejIiepa) Kako O n30ernu NoTnyHu ryounTtak ocehaja 3a Boxy u crioprcke hopme (Mujika
& Padilla, 2000).

Ha kpajy, curypHo je na uaeanan oONMK CyXema He [OCTOjU, TaKO Jla CBaKH TPEHEp M CHOPTUCTA
MOpajy Ja MpHIarojie MoJes CyXKema, Kako OM MOCTUIIIM MaKCUMallHe criopTcke nepdopmance. [lomenyTo
j€ YMETHOCT, KOJIUKO M HayKa, KOja 3aXTeBa MaXJbHBO ILIAaHUPAmE, TIEJAaHTHO H3BOheme M KOHTHHYHPAHO
mpuiarohaBame, a YKOJIUKO Ce MPUMEHH UCTIPaBHO, MOXKe OWTH KJbYYHA pas3iiuka u3Mel)y no0por u cjajHor
YYMHKa.

TuNOBH cyXkemha y TPEHAKHOM Mpouecy njiuBava

VY 3aBHCHOCTH O]l CaMor' Tpajama, TEOPUjCKa U SKCIePUMEHTAIHA UCTPaKHBaba M3BOjUIIA CY TPU
OCHOBHE (hopMe CyXema - TIIaBHH TejIiep, MUHH TEjTiep U peTejiep, MPH YeMy ce CBaka OJi OBHX CTpaTeruja
npuiarohaBa cieupUIHIM 3aXTEBUMA TPEHAKHOT U TAKMUYAPCKOT KaJleH apa.

- T'naBHM Tejmep mojapasymMeBa CHCTEMATCKO U IUIAHCKO CMambehe TPEHAKHOT onrepehiema y 1uby
TEMIUPamka TakKMUYapcke (Gopme 3a HajBakHHja TakMuuerma. OBa Meroja oMmoryhaBa MocTH3ame
BPXYHCKHX pe3yiTaTa Kpo3 MOCTYIHY PEAYKIHjy BOJyMEHA TPCHWHTA, MPH Y€MY Ce KOHCTAHTHO
Oanmancupa uw3Mmelly ajanrtainuje ¥ O4yyBamka HHBOA YYHHKOBHTOCTH. Tpajare TJABHOT Tejrepa
O0OMYHO Bapupa OJ JIBE JIO YETHPH Hejelbe, a Mpernopydyje ce CIpoBOheme HajBUINE JBa A0 TPU
OBaKBa IMKJIyCa TOKOM jeiHe TpeHakHe roauHe (Bompa, 2009).

- MuHnu Tejuep ce mpuMmemyje y KpahuM BpeMEHCKHM HHTEpBAIMMA W OOMYHO Tpaje IO jedHe
cenmurie. [locToje paznuuuTa TIeIUIITa O UMILTIEMEHTAIMjU MHUHU Tejrepa. JJoK HeKH CTpydmhaiu
CMaTpajy Jia OH MOXK€ OMETaTH KOHTHHYUPAHOCT TPEHaXKHOT ITIpolieca M MOTCHIMjaTHO HEraTHBHO
YTUIIATH Ha BPXyHAall CHOPTCKEe (opme KpajeM ce30He, JAPYrH ra BHIC Kao KOPHCTaH METOJ 3a
no0oJbIIake a/IaNTalldje, ONopaBKa M MCUXOJIONIKe cTabmiIHOCTH crioptucta. OBa Gopma cyxema
oMoryhaBa KpaTKOTpajHy pereHepaiyjy, MEXaHHuKy, MOTOPUYKY U (DPU3HOJIONIKY KOHCOJIHIALH]Y,
YrMe JIONPUHOCH 00Jb0] MHTErpalMjd TEXHUYKHX, (U3HOJIOIIKAX M TCHXOJIOIMKHX KOMIIOHEHTH
TaKMHYapCKOT IUIMBama. Takohe, TakKMHUCHa Y TOKY CE30HE MOry jgomnpuHeTH mnosehamy
CaMoIIoy3/1aha 1 MOTHBAIM]e ITMBAYA.

- Perejuep je cnenupuyna dopMa cykema Koja ce NMPUMEHYje Kaja Cy y pasMaky oJf TpH J0 IeT
Helesba IUIAaHWMpaHa JBa 3HAayajHa TakMUuYewa. KibydyHHM W3a30B OBE METO/E jecTe CIOCOOHOCT
OJIp)KaBama WM YakK Mo00JbIlIalka TaKMUIapcKke popMe, HAKOH CIPOBEICHOT IIABHOT CcyXema. OBaj
MpoLIeC je MOoceOHO 3HayajaH 3a BPXYHCKE IUIMBade, ¢ 003MPOM Ha TO Ja Cy KBaJU(UKAIMOHU
CTaHJIapAM 3a BEJIMKAa TaKMHYCHA M3y3€THO BHCOKH. [IpuMmepa paju, aMepUYKd YHHBEP3UTCTCKH
IJTUBAYM 9ECTO TpoJja3e Kpo3 TJIABHH Tejuep 3a KOHPEPEHIIN]CKO MPBEHCTBO, KAaKO OM OCTBAPIIIH
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Hopmy 3a NCAA mammmonar (eng. National Collegiate Athletic Association Championship), Koju ce
OJprKaBa HEKOJMKO Hezaesba KacHuje. [lopex Tora, mocieamux roanHa 0poj BeMUKUX MehyHapoaHux
TaKMHYEkha Y TOKY jeHe ce30He 3HadajHo ce noBehao. [lnnBaun gecto mpenase ca HAIMOHATHAX Ha
MelyHapoiHa TpPBEHCTBAa y TEPHOAY O jEAHOT JO JABa MeECela, a y OJIMMIMjCKAM TOAWHaMa
€BPOIICKO MPBEHCTBO CE€ TPAAUIHOHAIHO OJAp)KaBa HEMOCPENHO Mpe MOYeTKa OMUMIIMjCKUX Hrapa.
Pannja cxBarama Ja CHOPTHCTH MOTY 3aIpXKaTH BPXYHCKH HHBO TaKMHYapcke (opMe camo
HEKOJIMKO HeJleJba Cy eBOJIyHpalia, IpU YeMy je JOKa3aHo J1a y3 HHOBAaTHBHE TPEHaKHE MPUCTYIE U
MPEIM3HO IIAHUPabe, ITMBAYX MOTY OpKaBaTH BPXYHCKO TAKMHYApPCKO ITOCTHUTHYhe TOKOM IysKer
BPEMEHCKOT IIepHO/Ia.

VYaumajyhim y o03up HaBeneHe THUIIOBE CYyKema, TpeHepH HMajy MoryhHocT na neraspHHjE
CTpPATeIIK! IUIAHUPAJy TpPeHaXHE IHMKIyce W MpPWIAroJe HHAWBUAyaTHE NPHCTYIE y CKIaay ca
cnenu(UIHOCTUMA CIIOPTHCTAa M TaKMHYAPCKUM KaJlCHIApOM, YHME C€ ONTHMH3Yje MOCTH3ame
BPXYHCKHX pe3yJTara.

TPEHAKHU ITPOIEC TOKOM CYXEIDA - IPUJIATOBABAIBE OPU3NOJOIIKOT,
MEXAHUYKOI' OITEPEREBA

Kao mito je Beh ucTakHyTO, TOKOM MEPHOJIa CYKEHa, JIOJIAa3H 10 PEAYKIUje TPEHAKHUX CTUMYJIyCca Y
UWbY CMamemha aKyMyJIUpaHOT yMOpa, IPU YeMy je HEONXOAHO OUyBaTH aJalTaldje CTeYCHE TPEHUHIOM
(Mujika, Padilla, 2000a). IIpekoMepHO cMameme TpeHAXKHOT onTepehema MOXKe JOBECTH 0 ACTUMHYHOT
WA TOTIIYHOT TYOUTKa (PU3HMONOMIKUX, aHATOMCKO-(QYHKIMOHAIHIX M JAPYTHX ajanTaluja Koje 3HayajHo
yTudy Ha nepdopmanc mmBada. Onncanu penomen Hasusa ce AerpeHuHr (Hickson et al., 1985). Crora je
KJBYYHO YTBPAMTH y KOjO] MEPH c€ TPEeHaXHO onTepeheme MOKE CMAaWmUTH, a Ja c€ MPUTOM 3aJpKe HIIH
nmo0OoJblllajy MOCTUTHYTE ajanTtaidje W u30erdHe yBoleme CIOPTUCTE Yy IMOMEHYTO cTame. Mako
KapaKTepHCTHKE CYXXEmha MOTY BapUpaTd y CKJIaay ca OCOOCHOCTHMA CIIOPTUCTA, HAyYHA HCTPAKUBAmbA
CIpOBEJIcHa Ha Y30pKY BPXYHCKHX IUTMBada oMoryhuia cy JeUHHCAme OMINTHX CMEPHUIA O Tpajamy,
00MMy, MHTEH3UTETY M YYeCTaJOCTH TPEHHHTa Yy OBOj (a3 mpurpeme. KibydHH eleMEHTH YCIIEIIHOT
MIPOTOKOJIA CY)KeHha YKIbYUyjy cienehe KOMIIOHEHTE:

OnpsxaBame HHTEH3MTETA TPeHAXKHe Beskoe

Crynuje cy mokasane Ja je WHTCH3UTET KJbYYHU (akTop y OdyBamy ajanTtandja CTeYeHUX
TPEeHHHIOM TOKOM Tiepuoja cMmameHor omnrtepehema (Hickson et al., 1985). Xukcon m capamHuiu Cy
MOKa3aly /1a CMamemhe MHTEH3UTeTa TPEHUHIa 3a jeHy WM ABe TpehuHe pe3ynThpa ryOuTKOM aepoOHOT
KamalureTa, U3JIpKbUBOCTH M CPYaHE ajanTaiuje, Yak U Kaja BOJYMEH W yYecTaloCT TPEHHHTa OCTaHy
Henpomemenn (Hickson et al., 1985). [onmatHa ucTtpakuBama Cy MNOTBpAMJIA Aa BHUCOKOMHTEH3HMBHU,
HUCKOBOJIYMEHCKH TejTiep JIOHOCH 00Jhe pe3ynTare y TOriiely YKYITHOT KPBHOT BOJYMEHA, KOHIICHTpAIIUje
MUIIMAHOT TJIMKOT€HAa M M3APXKJBUBOCTH Yy Topehemy ca HUCKOWHTEH3MBHUM WM MACHBHUM OIOPaBKOM
(Shepley et al., 1992).Takohe, BUCOKOMHTEH3MBHH HMHTEPBAJIHM TPEHHH3W TOKOM IMEpUOJA CYyKeHha
MO3UTHUBHO KOpPENHpPajy ca nmopehameM HIBOA TECTOCTEPOHA Y KPBH KOJ| T0OPO TPEHUPAHUX CIIOPTHCTA, IITO
JOJaTHO MOJYNHUPE BaKHOCT OUyBama BHCOKOT MHTEH3HMTETa y 0BOj ¢a3u mpurpema (Mujika et al., 1996).
OnpxaBarbe TAaKMHYapCKOT TEeMIla HA TPEHUHTY (eng. race-pace training) TIOMaXe Yy O4YyBamby
HeypoMmuIuhiHe epUKAaCHOCTH W TPUIPEMH OpraHu3Ma 3a MaKCHMallHe Harope Ha Takmuiewy (Garcia-
Pallarés, Garcia-Fernandez, Sanchez-Medina, Izquierdo, 2010). TakaB Tun paga moapasyMmena IUIMBAkE TIPU
90 1o 100% TtakMuyapcke Op3vHE Y KOHKPETHO] MUCIMILIMHM, IITO MPHONMMKHO oxroBapa onrepehemy Ha
HuBOy VO:max unu anaepoOHor mpara. Kon cipunTepa ce xopucte kpahie 1€OoHHUIE M3HaJ TaKMUYapCKOT
TeMIIa paJii pa3Boja Op3MHCKE CHAre, JOK Ce KOJl TUTMBa4a CPEAbUX U JYTHX Tpyra MPUMEHhY]jy HEIITO HUXKA
WHTEH3UTETH y3 Behu Opoj moHaBibarma 1 kpahe mayse, paau odyBama CICITUGUIHE H3APKIBUBOCTH.

Peaykumja TpeHaKHOT 00MMA
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HctpaxxuBama mokasyjy Aa cMameme Tpajama TpeHuHra 3a 50% no 70% Moke ouyBaTH MM Yak
mo0OoJbIIaTH afanTaiyje Koa 1oopo tperupanux croprucra (Houmard et al., 1990; Neary et al., 2003). Kox
YMEpPEHO TPEHUPAHUX CIIOPTHCTA, MAKCHMATHU YHOC KHCEOHHUKA, KOHIICHTpaIWja MIIEYHEe KUCETNHE Y KPBU
U KpaTKOTpajHa U3APKJBUBOCT OCTajy OYyBaHU TOKOM IepHoa cMameHor BoidyMmena TpeHunra (Coyle et al.,
1984). Kox BpXyHCKHX CIIOPTHCTa, MPOTPECHUBHO CMameme o0uMa 1o 75% TOKOM mepuoja Cyxkema
MOKa3ajo ce Kao ONTHMaliHa cTpaTeryja 3a yHanpeheme nepdopmancu (Mujika et al., 1996). Ciimaro Tome,
KOJI TUIMBaua je 3a0elexeHa TMO3MTHBHA Kopenaiuja u3Mel)y cMamema o0uMa TPEHUHTa M MO0O0JbIIamka
TaKMHUYapPCKUX PE3yJTaTa, IpHU YeMy ce penykuuje oouma oxn 50% mo 90% mokasyjy kao HajedukacHUje
(Costill et al., 1991; Hellard et al., 2008). Kana je ped o mpakTWYHOj IPUMEHHU, TPEHEPU YECTO CIPOBOJIE
MOCTENEHY peNyKIHjy TPEHAXKHOT onTepehema rae ce, Ha mMpuUMep, KoJ IIMBavya Koju je y 0a3u4yHoj ¢a3u
mperuBao S0kM HenmesbHO, y (asm cykema oOMM TocTeneHo cMmamyje Ha 40KM Tpu Henesbe TMpen
TakMHueH-e, 3aTUM Ha 30KM JBe Hezesbe Tpe, U Ha 15km 10 20kM y nocnenmo) Henesbu npunpema (Hellard
et al.,, 2013). Harmo m mpekoMepHO cMameme 00MMa MOXKe Hu3a3BaTh ocehaj TpOMOCTH W HapyIIUTH
aJlanTHBHE TIpOIlece, T€ Ce cToTa mpuMemyje rmocrernenu npuctyn (Neufer, Costill et al., 1987).

OnrtumanHa peaykumja (ppeKkBeHIMje TPEHHHTa

IMopen cMmamema BOJNIyMEHa, YeCTO C€ CMamyje U  (pPEKBEHIMja TPEHAXHUX [CIUHUIIA.
[Ipodecrnonanuu mivBaun y ¢a3u BUCOKOT MHTEH3UTETa TPeHUPA)y ¥ 10 9 no 11 myTa HemesbHO, JIOK ce Y
(hasu cyxema 0Baj Opoj MOXKE CMAmBHUTH Ha 5 710 7 TPEHUHTA, IIPH YeMY C€ YeCTO YKHUIa W cMamyje 0poj
jyrapmux Tpenunra (Mujika, 2010). [Ipema uctpaxkuBawnmMa, 00Jb€ je MOTIYHO SIMMHHUCATH TIOjeANHE
TpeHa)XHE jeMHUIIE HEro camo ckpahmBaTH Tpajame CBUX TpPEHHWHTa, jep To oMmoryhaBa myxe mepuoje
Henpekuane perenepanuje (Neufer et al., 1987). Opa ctpateruja mo0osblliaBa KBAJIUTET CHA, CMambyje CTPeC
n omoryhaBa mormyHHuju omnopasak eHepreTckux pesepBu (Hellard et al., 2013). MunuBunmyanuszamnuja
NpUCTyNa je KJby4YHA, jep HEKH IUIMBAa4YM OOJbe pearyjy Ha CII00OJHE JaHe, JOK JpyruMa oJroBapa
OJlpKaBarkbe MHUHHUMAIIHE PYTHHE KpO3 JlaraHe TpeHWHre Huckor mHTeHsutera (Mujika, 2010). Cmameme
(peKBeHIMje TPEHUHTa [TOKa3alo ce Kao OJp)KUBa CTpaTernja KoJl yMEPEHO TPEHUPAaHHUX CIIOPTHCTA, TIe ce
ajanTauuje Mory ouysatu ca 30-50% mnperxonne ydecranoctu tpenuHra (Hickson, Rosenkoetter, 1981;
Graves et al., 1988). MehyTum, Koja BHCOKO TPEHHPAHUX CIOPTHCTA, HAPOUUTO Y TEXHUYKU 3aXTEBHUM
CIIOPTCKHM I'paHaMa, NOMyT IUIMBamka, yIeCTAIOCT TPEHHHTa He Ou cMena j1a maane uenox 80% y oxHocy Ha
nperxoanu HUBO (Johns et al., 1992). Cryauje cy mokaszaiie Jja CIIOPTHCTH KOJH Cy CMamWIH Y4eCTaJoCT
TpeHnHra 3a 50% TOKOM Tamep IepHoAa MOTY OCTBapUTH IOOOJbIIamka y CHa3W W rnephopmaHcama
(Dressendorfer et al., 2002). Mnak, y crmoprckuM TpaHama y KojuMa je ocehaj 3a TeXHUKy IpecyAaH,
OJIp’KaBame¢ BUCOKE YUECTAIIOCTH TPEHHUHTa JIOHOCH 0osbe pesynrate (Mujika, Padilla, 2000b). Kako 0u ce
n3berao ryoumrak Heypomumuhzor ocehaja 3a Bomy y (dasm cyxema ce 4YeCTO MPUMEHYjy Iyka
paciuiMBaBama, TexHUuUke BekOe (sculling) um pax Ha eduxacHocTu 3aBeciaja (Mujika, Padilla, 2003).
Heypomummhuau ocehaj 3a Bogy omgHOCH ce Ha CIIOCOOHOCT IJIMBayYa /1a MPELU3HO KOHTPOJIUIIE TOKPETe U
ONITUMAJIHO KOPHCTH OTIOP BOJE Kako OM ocTBapuo eduKacHe 3aBeciaje M MakCUMalHy npomyinsujy. Osa
CIOCOOHOCT 3aBUCH O]l pa3Boja mpormpuoleniyje, Gunolie xoopauHaIMje W ONTUMHU3AIIMjE pErpyTaluje
mumnhHUX BiakaHa crenuuyHux 3a TumBamke (Toussaint, Vervoorn, 1990; Maglischo, 2003). Toxom
CyXema, J0JIa3u JI0 crienn(PUIHNX HEeypOMHUIIMHHUX TpOMEHa Koje YTHUy Ha oBaj ocehaj, moboJspiiaBajyhu
e(UKaCHOCT KpeTama Kpo3 BOJAY. MHOI'M BPXYHCKH IUIMBauM CyOjeKTHBHO OIUCYjy Jia C€ HAaKOH CYXeHba
ocehajy ,1akmie" y Boau, Ja Majy 00Jby KOHTPOIIy HaJ CBOjUM MOKPETHMA U J1a ce BoAa 00Jbe OCETH TOKOM
3aBeciaja (Hellard et al., 2013). Bexx0Oe ricTe3ama 1 jora JONPUHOCE OAP)KaBaky THIIKOCTH M OHOMEXaHHYKE
epuxacnoctu (Garcia-Pallarés et al., 2010). McroBpemeHo, TpeHaXXHH paj y TEpETaHU ce€ OOMYHO 3HAYAJHO
peAyKyje WK HOTIYHO eauMuHHMIIe 1 10 3 Helesbe Mpel HajBaXKHKje TAKMUYCHE, Kako OM ce n30erao 3amop
mummha u ontumusoBao ocehaj ceexune (Bosquet et al., 2007). IloBpemMeHO ce MOTy NPUMEHHUTH
EKCIUIO3MBHE BexOe (HIp. CKOKOBM WM Oalama MEAMLMHCKE JIONTE), KaKo OM ce odyBaja akTHBaLHWja
muirha 6e3 m3azuBama 3amopa (Neufer et al., 1987).
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OnTuManHo Tpajame cy:Kemba

Jeman on KJpyYHMX W3a30Ba y CIIOPTCKOj HAyId W TPEHEPCKO] TMpaKCH jecTe ojapehuBame
ONITUMAJIHOT Tpajama mepuojaa cyxema. CTyauje mokasyjy lla ce MO3UTHBHE ajanTanuje Mory mnocTuhu
cyXemeM Koje Tpaje m3mely 4 u 14 nana kox Ounukinucra u tpuationana (Neary et al., 2003), 6 go 7 nana
KOJI cpenmenpyraira u gyronpyrama (Mujika et al, 1996), e uamely 10 u 35 nana xox rumBaga (Costill et
al., 1991; Hellard et al., 2008). Mnak, rpanuna n3Mel)y ONTUMaIIHOT Tpajama CyKeha U Meproia HaKOH Kora
J0TIa3W 70 HETaTWBHUX TIOCIEIUIa MPEKOMEPHOT CyKelha TpeHHWHTa Huje jacHo nedumuucana (Kubukelu et
al., 2021). Ilocroje moxa3u ma cyXeme AyXe OJ] IBE HeIeshe MOXKE JOBECTH IO MOUYeTKa AETPEHUHTa, 0K
MOjeJMHN UCTPA)KUBAUU CYTEPHUIILY J1a ONTUMAIHO TPajal-e 3aBUCH OJ MIPETXOTHOT HHTEH3UTETa U BOlyMeHa
tperunra (Kenitzer, 2000). Ctyauje 6a3upaHe Ha TEXHHKaMa MaTeMaTHYKOT MOJENOBamka CYTepUIly Oa
ONTHMAJIaH TEPHOJ CYXKCHha MOXKE 3HAYajHO BapuUpaTd Mel)y CHopTUCTHMMa, IMTO JoJaTHO ymyhyje Ha
notpedy 3a nHauBuAyarHuM npuctynoM (Thomas et al, 2008). Beoma Baxan daxtop TokoMm onpehuBama
Ty>KUHE CYKerba jecTe MOIITOBakhe HHANBUIyTH3alHje, Kao IPHHIUIA CIIOPTCKOT TPEHHUHTA.

MHoru TpeHepHu Bepyjy [a IUIMBavMile 3axTeBajy kpahu Tejuep o rumBava. McTpaxkuBama cy
MoKazana Ja )KeHe MMajy HIDKH HHUBO KpeaTHH-(OCPOKHHA3E y OAHOCY Ha MYIIKaple HAaKOH WACHTHYHOT
WHTEH3UBHOT TpeHuHra. OB MOAALM NMOKa3yjy Ja UCTU TPEHHUHT Mpoy3poKyje Behe omreheme Mummha kox
IUIMBa4a HEro KOJ IUIMBauuila, OJHOCHO Ja ce eHe OpiKe OmopaBibajy, 300T TOra IMITO MMajy Mamu
mpolieHaT MumhHe Mace.

Cumysianmja TAKMHYAPCKUX aTPUOyTa TPEHHHT2

Tokom meprofa cyxema, MOXKe c€ IMIUIEMEHTHPATH TECT-TpKa WK ydyemhe Ha MambeM KOHTPOJIHOM
TaKMHYEHY, Kako OU ce mpoleHwIa popMa 1 eBEHTyaJIHO U3BpIUIIe Kopekiuje y tiany tpenunra (Hellard
et al., 2013). OBaj mpuctyn omoryhaBa CIOPTUCTHMA Jla CTEKHY IICHXOJIOUIKY CHTYPHOCT W JOJATHO
ONTUMH3Yjy TakMuuapcky crpaterdjy (Mujika, 2010). VYKoIMKO TUIMBa4 MOKaXe HEIOBOJbAH HHUBO
nepHopMaHCH Ha TECTY, MPOIEC CYKEHha Ce MOXKE MPHIATOUTH YKIbYYHBAHEM UHTCH3UBHUJUX TPEHUHTA
WM TOJIATHUM cMambemeM obuma onrrepehemma (Bosquet et al, 2007; Stewart et al, 2000).

INPAKTUYAH IPUMEP IPUMEHE CY/KEIbA Y TPEHUHI'Y
BPXYHCKE IIVIMUBAYUIIE

IMpukazanu TUIaH CyXerha, peai30BaH TOKOM HajyCIElIHHje Ce30HE BPXYHCKe miuBauuiie Habe
Xuri, 3acHOBaH je Ha CaBPEMEHOM TEOPHjCKOM MOJeNy W mpuiaroheH WeHUM (DYHKIMOHAIHUM
criocoOHOCTHMAa U 3axTeBuMa ce3oHe. Te rogune (2009), Haha je Ha YHHBEp3UTETCKHM UIpaMa OCBOjHiIa 1Ba
cpebpHa ommyja, a y auctuiuimay 200m npcHo octBapwiia pesyiarar 2:23.34. /IajeceT JaHa HaKOH OBOT
HacTyma, NpUMeHOM (ucmoctaBuhe ce) YCHEeIIHOr peTejmepa, ycmena je na Ha cienehem Bennkom
TakMuuery, CBETCKOM NpBEHCTBY y PuMy, y (MHaIHO) TpUM MONpPaBU BpeMe U OCBOjU 3JaTHY Menajby y
BpEMEHY €BpOIICKOT pekopaa 2:21.62, mito npejicTaBba Hajehn ycrex cBux BpemeHa CpOHje y »KEHCKO]
KOHKYpEHIIHjH.

[Tnan cyxema 3a jgeTwy ce3ony 2009. romuHe ce cacTojao OJf MOCTEICHOI CMambekha TPEHAKHOT
obuma (Tabena 1). [Ipoceyan 0OMM TOKOM IIaBHOT Jeia ce3oHe je ouo 7 km yjyrpy u 6 km nocie noase.
Jenan on HaumHa na ce cMambM 00MM paja je peayKuuja Opoja TPEHHHTa Y HEIeJbH Yy OHOCY Ha MPETXOAHY
¢dazy (Tabena 2 u 3). OBuM je oMoryheHo Ja ce KOHCTaHTHO CMamyje 0OMM TPEHAXXHOI' paja, HapOYUTO
TOKOM MHHUIIMjajJHe (a3e Tejuepa, Kana je HHTeH3uTeT BUCOK. Cyxeme je 3anmouero 14 naHa npe TakMHYena
Ha YHHMBEp3Wjaay, HAKOH JBOHEIEJHHOT IEepHoja MOCTEINEHOr cMamema obuma 3a 20% 01 MaKCHMAaJIHOT.
Wnak, uHTEH3UTET paza je octao Ha crabuiaHom HuBoy (Ciuka 1). OmHOC THUIIOBA TPEHAXKHOT paja y
YKYITHOM 00HMMY OCTa0 j& HEIIPOMEH-CH.

Ta6ena 1 [Tnan cyxema Halje Xurn y ronnHu eBpOIICKOT pEKOp/a U TUTYJIE CBETCKE NPBaKuibe (YHUBEP3UTETCKE UTPE,
Beorpan, 2009)
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Bpoj nana OO0uM M THII TPEHUHTA (KM)

70 Tpke IIpe noane ITocae noane
14 5.0 (AO)
13 4,0 (T) 6,0 (VO,max)
12 4,0 (T)
11 3,6 (C) 5,5 (1)
10 4,0 (T)
9
8
7 Menurepancke urpe, Ileckapa (Urammja)
6
5
4 4,5(T)
3 3,5(T) 3,5(D)
2 4,0 (T u PII)
1 3,0 (TakMuYapcKu

pacruuB)

Hanomena: AO- aktuBan oaMop (,,urpa oOp3une™); T - pag Ha Texauim; VO, Max- cepuja BUCOKE 3P KIbUBOCTH; C - TPEHHUHT CHare U Op3uHe y
Boau, (ryme +/-); U - tpennnr uzapxspuBoctu 10 En2; PII - cepuje Takmugapckor temmna

TPEHAXHO-TAKMUYAPCKA CYNTUNTHOCT
ATPUBYTA CYEA

6p. TPeHMHra/Heae/bHO

100

80

60

40

20

06um (Km) NHTEH3uTeT (%)

H npetejriep W npsa Hefesba Apyra Hefesba

Cauxa 1 OnHOC TpeHaXXHUX onTepelierka TOKOM Iporieca cykema Halje Xurm npen HacTym Ha YHHBEP3UTETCKUM
urpama y beorpany 2009. ronune
Bpoj TpennHra Ha CyBOM CMam-€H je Ha J[Ba JI0 TPH IIyTa HEJEJHHO, KA0 W HErOBO YKYITHO TPajame
(30 mun). Mehytum, Haha je Hactasmia pam Ha CyBOM CBe J0 JiBa JlaHa mpen camy Tpky. Kao mro je
MTOMEHYTO, TUTUBAYM U ILTMBAYHIIC UMAjy Pa3IMuuT TPEHAKHU IUTaH TEjIepa, a HAPOUUTO KaJla je ped O CyBOM
TpeHuHry. [1MBaun 3axTeBajy MHOI'O BHIIE OAMOpa OJf MHTEH3WBHOI TPEHUHra Ha CYBOM, 3a Pa3jiMKy Of
IUIMBAYMIIA KOje MOpajy Jia OJIp:KaBajy CBOjy CHary TOKOM cyxema (Bowman, 2009).

Tabena 2 Mukpouukinyc 10 - 11 tpernnra (IlpunpemMHn nepros)

Tlonenemak Yr1opak Cpena YerBpTaKk Terak Cybora Henesba
IIpe noane X X X X X
X)
ITocJjie mogHe X X X X X
Ta6eaa 3 Mukpouukiyc 9 - 10 Tpenunra (Tejuep u Perejmep
Tlonenessak Yropak Cpena YerBpTak Merak Cyb6ora Hepnesba
IIpe noane X X X
Ilocne noane X X X X X X X)
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[Inanupame petejmepa 3aBUCH 0] BpeMEHCKe AUCTaHIle u3Mely ABa IJaBHa TAKMUUCH-a. YKOJIHKO je
Beha BpeMeHCKa JuCTaHIla IUIHMBaY/Mia Tpeda ga ce Bparth y yoOWdajeH! TPEeHaXKHH IPOIeC IPe HETo IITO
oleT 3amovyHe Tejmep. Perejmep je 3amoder ogMax HaAKOH 3aBpmieTka (uHamHe Tpke Ha 200M Ha
VauBepsujanu y beorpanmy, a 20 maHa mpe KBanuQHKalUMOHE TPKE 3a HCTy AUCHUILIMHY Ha CBETCKOM
npBeHcTBy v Pumy. Haha je mpoBena Tpu mana omopaBipajyhm ce om TpeTXOJHOT HACTyIa M Bparwia ce
TPEHaXHOM TIPOLIECY, KOjU C€ OJBHMjao A0 MOCIeNmb¢ Helaesbe Mpell INaBHO TaKMUYCH-€ CE30HE Kaja je
3amoveT MOHOBHU Tejnep (5 aana npe Tpke Ha 100M npcHo 1 7 nana npe Tpke Ha 200M mpcHO).

Tokom oBe TpeHaxHe (a3e, HeZeJbHU 00uM je 010 Ha oxpskaBajyheM HuBOY, on 60% mo 80% ox
peryiapHOr Ce30HCKOT oOMMa M M3HOCHO je oko 45kMm a0 50kM. HenesbHu mnan je ciauyaH mjiaHy y TOKY
TaKkMHYapcke (a3e ca HEIITO BHIIE TPEHWHTa Oa3WuHe W3APKJBMBOCTH. Ha cBakoM NHETOM TPEHHWHTY,
MpUMELHUBAJIEC Cy CE cepHje aHaepoOHOT Mpara U cepHje BUCOKE M3APKIbUBOCTH, anu oHe cy oune 20 1o 30%
kpahe y ogHOCY Ha 00MM cepHja y TOKY crenupudyHe U TakMudapcke ¢asze. Y OBOM MEpPHOIY LUJb je OHO
OJlp’)KaBame aepOOHUX W aHAepOOHUX TPEeHAKHUX edeKaTa, a He ’UXOB pa3Boj. Takohe, Ouie cy ykibydeHe u
cepuje TakMUYapcKe Op3uHe (SHT. race pace) M CIPUHTA, HOPMAITHOI 00MMa, TOKOM KOjUX C€ BEJIMKa MaKba
nmocBehnBana TaKTHYKO] MPUIIPEMH W CaMOM HAdWHY IUIMBama (ONTHMajaH Opoj mukiayca Ha S0M y3
OJIpIKaBame streamline Mojiokaja mocneambux S0m).

IIpumeHa TpeHMHra TAKMUYapcKe OP3UHE

Tpenunr takmudapcke Op3mae (RP), cacrojao ce of ,,paznomiseHNX™ cepuja (Ha oapeheHu Opoj
JIeNIOBa) TUIMBAmka MPU MHTEH3UTETY KOjH OJroBapa TPEHYTHO] MJIM KeJbeHOj TaKMH4Yapckoj Op3mHu. OBH
JIeTIOBY TIOHABJbaha M3HOCE YIIIABHOM IOJIOBHHY IVIaBHE TUCIUIUIMHE, WM Mambe of Tora. [maBHu mmis RP
TpPEeHUHTa OHO je J1a ce IUTNBa MPH TaKMUYapcKuM Op3uHama. MHTepBanu onMopa n3Mel)y moHaBbama Tpeda
Ja cy BeoMa Kparkd, MehyTum, y oBHpy mporpaMa INIaBHM 3aJaTak OWo je 1a ce oMoryhm Ja ruimBaydia
OZIP’KU TIPaBWIIHY TEXHUKY y TaKMHYapcKUM yciosnMa. HaBeneHo monpa3symeBa OIpiKaBambe ONTHMAITHE
koMOuHanuje (ppeKBeHIMje U Ay>KUHE 3aBeciiaja 1 mope; mnojase 3amopa. [loTpeOHO je na rumBaduiia Oye
CBECHA CBOj€ TEXHUKE TOKOM CepHja TaKMHUUYapCcKe Op3MHE | Ja TOKYyIIIa J1a je OApsKaBa Ha MPUOIMKHO UCTOM
HUBOY TOKOM CBUX CE€pHja MOHABIbAhA.

Ta6ena 4 TecT cepuje mmBama y has3u Cykema 3a rraBHa Takmudera 2009. roauHe, U raBHO Takmudene 2011,

. CaeTcko CaeTcko
. YHugep3ujajaa,
Cepuja Beorpaz '09 NMpBeHCTBO, Pum MPBEHCTBO,
P '09 Illanraj '11

Iléésgggsrtl:nlc: (]))er 41 40-41 38,3

stroke) (14 makyca) (14 mukyca) (14/15 nmxayca)

'

pétiﬂr;‘,?qt, o 36,2 - 36,4 349-353 34,6 - 35,0

6p3HHa)p (22/23 nukayca) (21/22 uukayca) (18 uuxyca)

»MAIIA YMA“ Y ®YHKINJU KATAJIM3ATOPA CASHABA: O/l TEOPUJE 1O
E®PUKACHE ITPAKCE

Umajyhu y Buay 4nmbeHHIy JAa CyXKeme noApasyMeBa OpojHe (HU3HONOIIKE, OMOMEXaHWYKE H
TICUXOJIOIKE KOMIIOHEeHTE, yrorpeba mare yma omoryhaBa BU3yeNHY HWHTETPAlldjy CBHX PEJeBAHTHHX
(akTopa, yUMe ce OJlaKIlaBa pasyMeBame Mel)yomHoca M HUXOBOI yTUIaja Ha CIOPTCKH mephopMaHc
(Bosquet et al., 2007; Temiz, 2023). Y caBpeMEHOM CIIOPTCKOM TpPEHHUHTY, BH3yellHa OpraHu3aluja
nHpOpMaIHja Urpa H3y3eTHO 3HAYajHY YJIOTY y ONTHMHU3AIU]H TUIAHUPakha U UMIUIEMEHTAINje CTPATEIIKHX
mporeca. Mana yMa IpelcTaBjba eQHUKacaH ajaT 3a CHUCTeMaru3alyjy KOMIUIEKCHHX —I10JaTaka,
omoryhaBajyhu TpeHeprMa B CIIOPTUCTUMA JIa cariiefajy KJbYdIHe acleKTe CyXKerma KO eIMTHUX IINBada, y
XH]jepapXujCKu CTPYKTypucaHoM ¢opmary. JpyruMm peurnma, OHa IpyKa jacaH, CIIOJeBHT U HHTECPAKTHBaH
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Ha4YMH 32 TPE/ICTaBJbabe CyXKemha KOJ BPXYyHCKHX IUIMBava, omoryhasajyhu Tpenepmma M cmnopTHcTHMA
JaKury, OpXKy U KBaJIUTETHH]Y aHAU3y MoaTaka, OMHOCHO e(UKacHHje TOHOIIECHE OTyKa KOje TOTIOMAaXyY
ONMTUMHU3ANMjU  3aBpimHEe (a3e mpumpeme. KopumhememM OBOr TpHUCTyNa, CYyXEHe CE  MOXe
WHAWBUAYaIU30BaTH U MPUJIArOAUTH CIIEHU(PHUIYHOCTIMA CBAKOT IUIMBaYa, YUME C€ MaKCUMHU3yje MOTyhHOCT
MOCTU3amka BPXYHCKE cCIOpTcke ¢opMe Ha JaH TakMH4ewma. l[lepuon cyxkema 3a MHOTE CIIOpTHCTE
MIpelICTaBba CTPEC — MEMmajy Ce yCTalbeHe PYTHHE, jaBJhba C€ 3a0pHHYTOCT OKO TryOWTKa (opme WM T3B.
»Tejmep HepBo3a“ (Stone et al., 2023). JacHo mcmTaHupaHa, KpewpaHa U NPENCTaBJbeHAa MEHTallHa Mama
Tejrepa MOXKE JIOTIPUHETH yOJakaBarkby MOMEHYTE I10jaBe, TaKO IITO CIHOPTHCTH OJIAKIIaBa BU3YENU3aIN]y
mpotieca, ainu u ucxoga. pyrum pednma, minMBad jacHO BHIM KOJIMKH I1a]] 00MMa je TUIaHUpaH, KOju JaHU CY
MOTIYHO CJ00OAHHW, KOjeé AOMYHCKE WM HHUCKOMHTCH3MBHE aKTHBHOCTU Cy yOadeHe paau OJpiKaBama
ocehaja akTMBanyje, m Koje MeHTajgHe BexxOe he mpuMeHWTH 3apan odyBama (hokyca. Hayunu mperiemu
MICUXOJIONIKKX acleKara CyKema HCTHYy Ja je aJleKBaTHa IICHXOJIONIKA MPHUIIPeMa TOKOM OBOT Iepuoja
jemHaKo BakKHA Kao W (U3MUYKa, Te Ja WHTEPBEHIIMje YCMEpEeHEe Ha PacIoJIOXKeHme, TOJIepaHINjy cTpeca u
KOTHUTHBHE (hYHKIMje MOry 3HadajHO momohm crmoptuctuMa (Stone et al., 2023). Mama yma ce Moxe
mocMarpard Kao jeqHa Of TaKBHX HWHTEPBEHIMja — OHA IOJCTHYC CIIOPTHCTY Jia KOTHUTHBH3Yje U
BH3yalln3yje TUIaH CYXema, IITO TojadaBa ocehaj KOHTpoJe W mpuilpeMibeHoCcTH. Ha Taj HauyMH, MEHTaTHE
Mare MOry JONPHHETH Ja CTpareruje Ccyxema Oyly CIpPOBEICHE ca MaKCUMaJHOM jacHohoM wu
edexTuBHOMINY.
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Cumka 2 VHTErpanyja TeopujCcKuX, HAYIHUX U MPAKTUYHIX Ca3HAMA O CYXKemY ( yCIOBHO, Mama yMma)
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