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 History: In psycho-physiological research the foundations for development of new 

approach to the problem solution of individualization of training process of highly 

skilled sportsmen with different specialization are laid. The basis of the offered 
approach is complex analysis of the leading factors influencing sport productivity at 

different stages of training process. Till now in the conducted researches there has been 

no uniform technology of creating a training process at training sportsmen on the basis 
of differentiated approach. The results: we developed individual program for stages of 

sports preparation where the main signs, which are the most important for 

determination of training stages of certain sport specialization were sorted out, thus 
sufficiently reflecting individual abilities of sportsmen: morpho-functional factors, the 

level of  biological maturity and development of motive qualities, psychical and 

personal features, technical and tactical elements of training and competitive activity, 
choice of the strategy of forming training loads. Objective: Development of diagnostics 

methods of psycho-functional condition and personal-psychical indicators of training 

system of highly skilled sportsmen having the greatest impact on their sports 

productivity. Conclusions: Influence and importance of the main factors determining 

productivity at the stages of long-term training of highly skilled sportsmen gradually 

changes from the most conservative, morpho-functional factors to the most labile, i.e. 
personal and psychical factors. The specified dynamics of influence of productivity 

factors shows the trainer the necessity of correction of long-term strategy of forming 

training process in which from the initial tactics directed to increase of motive potential 
of beginning sportsmen the bias has to be displaced to growth of reliability of 

competitive activity with increase in qualification of sportsmen. 
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INTRODUCTION 

 

 An important factor in work of a trainer is his ability to manage a condition of a sportsman being guided not 

only by his own experience, intuition and sports results, but also ability to use objective morphological, 

physiological characteristics of functional systems of an organism. It will enable to plan growth of readiness of 

sportsmen adequate to the reserve abilities and adaptation potential (Matveev, 2004.). 

 For efficiency of high-class sportsmen activity the speed of perception and processing of visual information 

is very important. The speed of visual reaction depends on a number of factors: speed of perception of visual 

information, its processing at the level of the central nervous system (CNS) and efferent transfer of response 

(Babushkin,   Smolentseva, 2008.). Thus it is known that the functional condition of an organism also has 

impact on psychomotor features (Verkhoshansky, 1998.). In this regard it is interesting to research interrelation 

of the level of functional mobility and the balance of nervous processes (estimated according to the indices of 

reaction to movement of an object (RMO) and tapping-test) with indices of functional condition of an organism 
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estimated according to the indices of variability of heart rhythm (VHR). Preliminarily all examined sportsmen, 

irrespective their sports productivity in this season were divided into 2 groups according to the results of simple 

visual and motive reaction (SVMR) and the speed of sensomotor reaction; the first group consisted of sportsmen 

with the speed of sensomotor reaction less than 250 ms and the second - more than 250 ms. 

 

Methodology and theoretical part: 

 As a result of comparative analysis the most informative tests and characteristics were selected for 

assessment of current psychological readiness:  Lusher 8-color test, Spilberger test, RMO tests, indicator of 

quantity of accurate answers and difficult visual and motive reaction (DVMR), indicator of reaction stability, 

levels of features and functional condition of CNS.  

 Assessment of long-term psychological readiness for competitive activity was done with the most 

informative psychological tests: Kettle 16 factor personality questionnaires, "SACS", "Adaptability", "Career 

Anchors" personality questionnaires and a short intellectual test. After psychological examination of sportsmen 

with high and low psychological readiness, for assessment of long-term psychological readiness the most 

significant characteristics were selected: self-control and emotional stability indices, active actions indicator, 

indices of behavioral regulation and personal adaptation potential, indices of independence and professional 

competence, indicator of intellectual activity efficiency (Serova, 2007.). According to these indices the 

diagnostic algorithm of prognosis of long-term psychological readiness of sportsmen was also developed by 

means of multidimensional regression analysis. 

 From the obtained data the sportsmen with a high reaction speed have better psycho-physiological 

characteristics. For example, increase of the factor of touch frequency indicates improvement of functional 

condition of neuromuscular system and the speed of nervous impulse, and also the balance of nervous processes 

inclines to irritation, in contrast to the group with low reaction speed (Table. 1). 

 
Table 1: Characteristics of psycho-physiological functions at sportsmen with different level of sensomotor reaction speed. 

Test Characteristics Group according to sensomotor reaction speed 

High speed (less than 250 ms) Low speed (more than 250 

ms) 

р1-р2 

Tapping test Touch frequency (quantity) 6,98 6,12** 

Lability (s.u.) 48,74 39,67** 

Coordination  (s.u.) 2,94 3,86** 

Stability, V 9,42 12,36** 

RMO Accuracy, (s.u.) 3,74 3,22* 

Stability, V 3,06 4,82** 

Dynamics of functional mobility of nerve 

processes (s.u.) 

64,37 72,16* 

* - р<0,05, **- р<0,01 

Source: Dzhankuldukova A.D. (2013) 

         

 When comparing spectral characteristics of VHR at sportsmen of the presented groups (Table 2). The 

obtained data indicate existence of proved differences between the sportsmen of different groups. Sportsmen 

with low level of sensomotor reaction have signs of activation of parasympathetic part of heart rhythm 

regulation. Weakening of activation of parasympathetic tone at sportsmen with high level of reaction indicates 

growth of intensity of regulatory mechanisms. 

 
Table 2: Spectral characteristics of VHR at sportsmen with different level of sensomotor reaction speed. 

Indices Group according to sensomotor reaction speed 

High speed (less than 250 ms) Low speed (more than 250 ms) 

р1-р2 

HF, ms2 1246,2 1936,4** 

LF, ms2 2182,6 2671,6* 

VLF, ms2 4638,4 5185,4* 

Total 8067,2 9793,4** 

LF/HF 1,75 1,38** 

* - р<0,05, **- р<0,01 

Source: Dzhankuldukova A.D. (2013) 

 

 Therefore, growth of sensomotor reaction speed leads to increase in intensity of regulatory mechanisms, 

first of all due to weakening of parasympathetic tone of autonomous regulation. 

 

Psychological readiness of sportsmen for competitive activity: 

 Effectiveness of competitive activity as show the researches of some authors in many respects is determined 

by psychological factors. Thus, it is important that these factors with the correct approach can be managed and 

controlled in the course of training of a sportsman (Astrand, 2002.). 
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 The main components of control of psychological readiness of a sportsman are: 

1)  Necessity-motivational component including the purposes, motives, needs, mood. 

2)   Reflexive component including sportsman’s subjective self-assessment of his own readiness and 

importance of the forthcoming competition.  

3)  Emotional component. 

4)   Sensomotor component causing efficiency of physical activity.  

 For operative diagnostics of psychological readiness of a sportsman before competitions the assessment of 

the specified components on the following characteristics is carried out:  

-  Necessity-motivational component – on motivation of success achievement;  

- Reflexive component – on confidence in successful performance, perception of rivals’ abilities, subjective 

perception of assessment of sportsman’s abilities by the trainer or other significant people;    

-  Emotional component – on indices of Spilberger and Lusher tests;                 

-  Sensomotor component – on tapping-dough indices. 

 Comparative analysis of general psychological readiness for competitions of sportsmen of different 

specialization showed that the level of psychological readiness of judoists is much higher than football players 

and weight-lifters (Table 3).    

 
Table 3: Structure of general psychological readiness for competitions of sportsmen depending on their specialization (in %). 

Sports The level of general psychological readiness 

high middle low 

Judo 26,7 60 13,3 

Football 13,3 66,7 20 

Weight lifting 20 60 20 

Source: Dzhankuldukova A.D. (2013) 

 

 At the same time different types of sports are characterized with their specific features requiring 

development of the corresponding psychological and psycho-physiological qualities (Kristensen, Van Den Tillar 

ant Ettema,  2006.). Depending on the specialization of sportsmen it is possible to see on the example of 

dynamics of indices of attention concentration (AC) and attention stability (AS) at different stages of training 

process (Table. 4), estimated with complex testing using SVMR, RMO and tapping-test. 

 
Table 4: Indices (AC) and (AS) at sportsmen of different specialization at different stages of training process (c.u.). 

Sports Stages of training process 

preparation pre-competition competition 

AC AS AC AS AC AS 

Judo 6,10±2,16 11,70±2,00 6,40±2,09 12,40±2,24 8,10±1,38 12,80±3,31 

Football 5,25±1,84 11,00±1,31 6,24±2,25 12,10±2,06 7,10±2,07 11,80±2,42 

Weight lifting 4,28±2,44 10,90±3,16 5,47±1,12 11,60±1,61 6,30±2,64 11,70±2,07 

Source: Dzhankuldukova A.D. (2013) 

 

 The indicator of attention concentration increases by the competition stage at sportsmen of all sports.  Some 

feature of changing indices of attention concentration, characteristic for each sport were revealed.  Judoists have 

the highest initial index during the competition period.  Specifics of this sport are connected with continuous 

control of competitor’s actions and swift response to them that demands increased concentration and attention 

stability (Balsevich, 2000).  These requirements increase especially during the competition period at contact 

with different competitors.  

 Football players, in comparison with judoists have lower initial index, especially attention stability, since at 

the preparation stage the greatest emphasis in training process is put on physical preparation.  By the 

competitive stage attention concentration grows since this index is more important in comparison with attention 

stability.  

 Weight-lifters have lower index of attention concentration and stability at all stages of training process as 

these index have lower value than two previous groups of sportsmen.  

 Dynamics of the main components of psychological readiness for competitions can be shown visually on 

the example of judoists’ preparation for competitions (Table 5).   

 There are no changes of necessity-motivational component in the preparation period of training process.  

The reflexive component has not also changed much.   The biggest changes were observed in dynamics of 

emotional component which values by the pre-competition period approximated to the maximum values.  

Significant dynamics of sensomotor component was also not revealed, thus it should be noted that this index 

initially was not on the high level.    

 Upon the end of the competitive period taking into account effectiveness of sportsmen in the current season, 

according to the trainer, correlation connection between effectiveness and the components of psychological 

readiness by competitions was calculated: with necessity-motivational component r=0,78 (р<0,01); with  

reflexive component r=0,56 ((р<0,05); with emotional component r=0,49 (р<0,05); with sensomotor component 
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r=0,48 (р<0,05). As we see from the obtained data, the proposition about importance of psychological readiness 

of sportsmen to competitions and influence of this index on sports effectiveness was confirmed. The necessity-

motivational component has the greatest impact on effectiveness. It indicates the importance of psychological 

training of sportsmen for competitions, thus for increase of effectiveness special attention should be paid to the 

constituents of necessity-motivational component (Platonov, 2009.). 

 
Table 5: Dynamics of components of psychological readiness of highly skilled judoists for competitions . 

Component of psychological readiness 
(maximum value) 

Stages of training process 

Preparation Pre-competitive 
р1-р2 

Necessity-motivational (9 points) 6,3 ± 0,2 

 

6,7± 0,2* 

 

Reflexive (15 points) 9,6 ± 0,3 9,4± 0,2** 

Emotional (12 points) 7,2± 0,2 10,5± 0,3** 

 

Sensomotor (6 points) 5,5 ± 0,2 5,7± 0,1* 

* - p>0,05; ** - р<0,05 

Source: Dzhankuldukova A.D. (2013) 

         

 An important role in the control system of highly skilled sportsmen is played by assessment of current and 

long-term psychological readiness for competitive activity.   To solve this problem it is necessary to use high-

informative and easily accessible techniques of assessment of psychological and psycho-physiological 

condition.   

 Assessment of psychological readiness was done by comparing the results of psycho-physiological 

examination of sportsmen with high and low psychological readiness using 8-color Lusher and Spilberger tests, 

SAN methods, psycho-physiological tests RMO, SVMR and DVMR (Table 6).   

 
Table 6: Indices of psycho-physiological examination of sportsmen with high and low psychological readiness. 

Methods Index The level of psychological readiness 

high low 

р1-р2 

8-color Lusher test Anxiety 6,1 ± 0,4 7,7 ± 0,3 ** 

Emotional stress 6,3 ± 0,4 7,4 ± 0,7 ** 

Psychic fatigue 5,2± 0,3 7,2 ± 0,4 ** 

Vegetative index 1,1 ± 0,1 0,9 ± 0,1 ** 

Summary departure 9,7 ± 0,4 12,6 ± 0,7 *** 

Spielberger test Reactive anxiety 11,2 ± 0,6 16,1 ± 0,9 *** 

Personal anxiety 8,4 ± 0,9 11,3 ± 1,1 ** 

SAN method Feeling well 3,9 ± 0,3 3,9 ± 0,4 * 

Activity 3,8 ± 0,2 3,6 ± 0,3 * 

Mood 3,6 ± 0,3 3,7± 0,3 * 

Test «Reaction to a moving 

object» 

Correct reactions 6,1 ± 0,4 4,9 ± 0,5 *** 

Early reactions 7,3 ± 0,6 8,9 ± 0,8 * 

Delayed reactions 9,4 ± 0,9 11,3 ± 0,6 ** 

Difficult visual-motor reaction 

DVMR 

Average time of reactions 0,81 ± 0,29 0,85 ± 0,31 ** 

Reaction stability 0,66 ± 0,12 0,51 ± 0,10 ** 

Level of functional abilities of 

CNS 

2,5 ± 0,3 1,4 ± 0,3 *** 

* - p>0,05; ** - р<0,05; *** - р<0,01 

Source: Dzhankuldukova A.D. (2013) 

 

 On the basis of these indices by means of multidimensional regression analysis the diagnostic algorithm of 

prognosis of the current psychological readiness of sportsmen was developed. 

 

Discussion: 

 The task of the conducted research was development of diagnostics methods of psycho-functional condition 

for system of preparation of highly skilled sportsmen. In these researches energy (functional) and personal-

psychic indices having the greatest impact on sports effectiveness and great achievements in sports were 

investigated. 

 At research of dynamics of VHR indices at different stages of training process we revealed the features, 

both typical for all highly skilled sportsmen, and specific to each sport, and also depending on productivity of 

sportsmen in the current season. All highly skilled sportsmen during training process had changes connected 

with strengthening of activity of parasympathetic part of vegetative regulation and decrease in sympathetic 

influence (Verkhoshansky,  1988.). These changes indicate reorganization of activity of cardiovascular system 
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to more economic regime due to decrease in "central" influence of regulatory mechanisms. Also it was shown 

that the greatest tension of functional systems of organisms of successfully competing sportsmen is observed in 

the preparation period, and by the competition period we can observe reduction of tension of adaptable 

mechanisms. In contrast to them, less successfully competing sportsmen have the greatest tension of functional 

systems of their organisms at the competition stage. These changes can be a predictive sign for selection of the 

most trained sportsmen.  However, it is necessary to consider that in spite of the fact that the revealed 

differences were observed since the pre-competition period, the significant differences were found only during 

the competition period. Thus, VHR indices can be used for selection in case of dynamic observation in the 

preparation and pre-competition periods.  Thus, VHR indices gain the greatest information value only during the 

competition period.  

 The conducted assessment of the level of psychological readiness for competitive activity showed that the 

main part of sportsmen (62, 2%) has the average level, 20% of sportsmen have high level and up to 18% have 

low level of psychological readiness for competitions. Thus, judoists have the highest level of readiness; weight-

lifters have the lowest one. The conducted assessment of interrelation of psychological readiness for 

competitions with sports effectiveness showed close connection of these indices.  These results indicate 

necessity of improvement of psychological training of sportsmen before sending them to important 

competitions.  

 Researches of indices of attention concentration and attention stability revealed growth of these indices by 

the competition stage at sportsmen of all sports. We revealed the features of change of indices of attention 

concentration characteristic for each sport. Thus, the researches of indices of attention concentration and 

attention stability gives information about formation of psychic readiness for competitive activity that enables to 

individualize psychological preparation taking into account the specifics depending on a sport and a preparation 

stage. 

 We have done complex assessment of contribution of each of the components of psychological readiness 

for competitions. The received results enable to discover the importance of contribution of these components to 

success of competitive activity of sportsmen. Also individual results of the mathematical-statistical analysis of 

expressiveness of the components of psychological readiness for competitions can point to the reserve "growth 

points" of effectiveness of highly skilled sportsmen. On the basis of the received results preliminary practical 

recommendations were developed for trainers and sports doctors, psychologists of teams on selection and 

control of psychological and functional condition of sportsmen at different stages of preparation: 

1. Optimum regime of control of psychological and functional condition of highly skilled sportsmen at different 

stages of long-term preparation is developed. 

1.1 Registration of VHR indices before and after load must be done in the beginning of a training stage with 

monthly control. During the pre-competition period registration of VHR indices must be done every 2 weeks. 

During the competition period VHR control must be done every day. During the recovery period it is necessary 

to be controlled once a month. 

1.2 Complex psychological and psycho-physiological testing is done at the beginning of each stage of training 

process. In the middle and at the end of the pre-competition period it is done according to the indices of 

diagnostic algorithm of prognosis of the current psychological readiness for competitive activity, for correction 

of preparation and selection of the most trained sportsmen. 

2. For correction of necessity-motivational component of psychological readiness it is necessary to make regular 

analysis of sportsmen performance at competitions; to increase competitive motivation and motivation of 

sportsmen’ success; to reveal actual needs of sportsmen. 

 Correction of the reflexive component is done by adequate planning of purposes taking into account real 

abilities of sportsmen; objective analysis of the readiness level of competitors; increase of importance of the 

forthcoming performance at competition for sportsmen. 

 For correction of the emotional component it is necessary to find out the reasons and to do correction of 

increased anxiety and emotional irritation; to impart skills to psychological self-control; to control full 

restorative function after trainings. 

 For correction of the sensomotor component it is necessary to control the volume of training loads, and it is 

obligatory to use recovery procedures.  

3. For development of individual programs of psychological control it is necessary to reveal the condition of 

psychological readiness of a sportsman during not less than three or five competitions. It is also necessary to 

observe them with the purpose of revealing individual, psychological and functional features of sportsmen, and 

also the character of their behavior at competitions and the factors having impact on the condition of readiness 

for competitions. 

 

Conclusions: 

 On the basis of the conducted researches it is possible to make the following conclusions: 
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-  Growth of speed of sensomotor reaction leads to increase of tension level of regulatory mechanisms due to 

decrease of activity of parasympathetic part of vegetative nervous system.        

- Connection between psychological readiness for competitions and effectiveness of sportsmen (r=0,61) is 

confirmed. Thus, necessity-motivational component (r=0,78) has the greatest impact on productivity. 

- For sportsmen growth of attention concentration and attention stability by the competitive stage is 

characteristic.        

- The most informative psychological tests and indices for  assessment of long-term psychological readiness 

are Kettel’s 16-factors personal questionnaire, "SACS" personal questionnaire, "Adaptability" personal 

questionnaire, “Career Anchors” test, a short intellectual test. 
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