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ALTERNATIVE TO GENETIC, PSYCHOPHYSIOLOGICAL 
METHODOLOGY OF DETERMINATION PREDISPOSITION 
TO PHYSICAL ACTIVITY AND SPORTS 

In this research, the historical aspect analysis of the scientific literature on 
the proper approach to the selection of optimal individual for employment 
sport. The results of the leading scientists of the world, which revealed that 
a predisposition to specific sports can be determined by genetic studies of the 
structure DNA. Genetics allows you to define since infancy, the best sport for 
a child. Of course, there is no gene of boxer or swimmers. But there is a set 
of genes that predispose to increased flexibility, speed, strength or endurance. 
These three factors — the basis of almost every individual sport. And accord-
ing to the degree of predisposition to them, you can determine what type fits 
more. Not produce the desired result, if the athlete is not genetically predis-
posed to this type of sport. Laboratories providing genetic passport athlete, 
now appearing worldwide. Depending on a person is a professional or beginners 
who still need to define the sport, it is necessary to analyze complex spec-
tra genes. The accuracy of this study, according to scientists, hovers around 
60–70 %. Costly research, financial opportunities do not always allow him to 
perform, especially in rural areas. Therefore, we have developed, scientifically 
sound, additional, alternative methodologies for determination of individual 
reserve capacity of the organism and exercise tolerance on psychomotor per-
formance properties of the nervous system. Developed evaluation criteria in 
terms of the lability of the nervous system — the rate of reaction to the load 
strength of the nervous system — the ability to keep the pace of work. Models 
methodologies presented in this article (Patent for useful model ¹ 75615 from 
10.12.2012 and utility model patent ¹ 77886 from 25.02.2013). 
Key words: psychophysiology, exercise tolerance criteria, genetic predisposition. 

Relevance of the work is not in doubt, as for many parents the choice of 
the sport for a child is very relevant. World’s leading scientists believe that a 
predisposition to specific sports can now be identified through genetic studies 
of the structure of DNA [4]. 

During the experiments, the researchers found that in the reaction of the 
organism to form the load level and the recovery process involving about 20 
genes of the DNA structure. Therefore, the choice of the form of sports load 
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is very important. Not produce the desired result, if the athlete is not geneti-
cally predisposed to the sport [7; 8]. 

According to scientific literature, most people have genetically inherited 
the average level of motor activity, prone to sports only 7 % of the popula-
tion. Very high rate of motor activity revealed only 0.07 % of the population, 
ie 7 per 100 thousand. They can be attributed to natural talent, they are the 
most suitable media complex genes [1; 7]. 

Genetics allows you to define very precisely since infancy, the best sport 
for a child. About genetics in sport scientists started talking when opened 
more than 200 human genes, 34 of which, in their opinion, the most demon-
strative. «Of course, there is no gene boxer or swimmers. But there is a set of 
genes that predispose to increased flexibility, speed, strength or endurance» 
[7–9]. These three factors — the basis of almost every individual sport. And 
according to the degree of predisposition to them, you can determine what 
type fits your child more. Laboratories providing genetic passport athlete, 
now appearing worldwide. This trend is growing rapidly in China and Eng-
land. In Belarus, genetic research novice professional athletes has become a 
legal requirement [4]. 

Depending on a person is a professional or beginners who still need to de-
fine the sport, it is necessary to analyze complex spectra genes. 

However, the latest figures of the leading scientists in the world rely on 
the results of DNA analysis is not worth too much is not yet known. The ac-
curacy of this study, in their opinion, has hovered at 60–70 %. Even if scien-
tists provide absolute data, it is not guaranteed to result in [8]. 

Ukraine also operate genetic laboratory officially perform analysis to de-
termine gene complex. Costs of research: 3000 hryvnia for complete analysis 
(34 genes) and 500 hryvnia — incomplete analysis (3 genes). Smear sample is 
taken from the inside of the cheeks, it can be mailed. And 10 days later to get 
a conclusion about the genetic passport [10]. 

Given the factor of informativeness and financial opportunities that do not 
always allow to perform this study, especially in rural areas. We set a goal 
to develop additional or alternative methodologies for determining predispo-
sition to sport and exercise based on tolerance on psychomotor performance 
properties of the nervous system. 

Materials and methods. The study was conducted on the bases of the Ukrai-
nian State University of Chemical Technology and Humanities University of 
Dnipropetrovsk. The survey was attended by students I — II courses of all 
faculties. The sample of 1120 persons: the girls — 440 boys — 680, respec-
tively. Of the total surveyed, the primary group — people in 1008, the prepa-
ratory — 22, a special medical team — 90, respectively. As the main method 
used technique for diagnosing nervous system properties on psychomotor per-
formance Ilin E. P. modified Ohromy G. V. Studied changes in indicators la-
bility of the nervous system (LNS) — the rate of reaction to the load strength 
of the nervous system (SNS) — the ability to keep the pace of [5; 6]. 

Defining the properties of the nervous system is of great importance in 
theoretical and practical studies. Many of laboratory diagnostic methods the 
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basic properties of the nervous system require special equipment and condi-
tions of the labor-intensive. This technique is superior to express diagnostics 
«Tapping-Test» applied by us in this study for the selection of individual 
dosage loads the selected respondent sport and determine tolerance to stress 
on psychomotor performance properties of CNS — lability and strength. Tech-
nique is safe, easy and short-lived in the implementation takes into account 
the psychophysiological status at the time of the study, the possibility of 
standardizing the conditions of the data and mass and individual to compare 
the results with repeated trials. 

The studies revealed: 
1. After physical exertion (PE) (warm-up and run 1km) in more than half 

of respondents (60 %) had high LNS (9 ± 1 point), which corresponded to high 
and very high tolerance to PE = 100 %. Difference of lability (DL) of these 
respondents ranged in the range of (1) to (-4) points, which indicates a good 
fitness students. 

2. High tolerance to PE (> 75 %), DL = 0, had 1/10 the proportion of stu-
dents (for this category adequately matched load). 

3. 1/10 the proportion of students had low exercise tolerance (36–50 %). 
Reserve capacities they reduced. This contingent of respondents needs indi-
vidual selection exercise. In our opinion, the volume of motor mode does not 
match the criteria of the threshold load, if received indicators remain at the 
same level. This PE load in our opinion somewhat overstated and will not in-
crease the tolerance, such persons should be in special medical groups (except 
LNS = 10 points when DL = 0). 

Growth indicators of lability and strength of the nervous system with re-
peated measurement testified correct selection mode PE. 

Growth performance of LNS and reduced of SNA with repeated measure-
ment indicates the correct selection mode of exercise. However, the reserve 
capacity of the organism is very low. Such persons in our opinion should be 
special medical groups. 

With unchanged or reduced of LNS and growth index of SNA with repeat-
ed measurements in our opinion, evidence of right conduct and good physical 
rehabilitation reserve possibilities of the body. 

Based on these data, we have developed scientifically sound, optimized 
new methodology for determining the tolerance to stress for students (utility 
model patent number 75615 from 10.12.2012 and utility model patent number 
77886 from 25.02.2013). 

Developed model «Method of determining human tolerance to stress» on 
the difference of lability are unified and can be applied to the definition of 
tolerance and physical stress (table number 1). 

To determine the tolerance to physical loads on the main horizontal scale 
models determine baseline lability of the nervous system in the test scores 
using «Tapping-test». After a given physical activity carried out follow-up 
study of the nervous system lability test (using «Tapping-test») and by deter-
mining the lability of the nervous system in points, find value in the vertical 
column corresponding to the first indicator. Determine the difference between 
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the baseline lability index and after exercise by substituting the parameters 
in the horizontal and vertical column, respectively. Based on these factors 
determine the tolerance to physical exertion. 

Example. Carry out «Tapping-test». Indicator lability of the nervous sys-
tem to the load — 156 points. By main scale model «Method of determining 
human tolerance to stress» is defined baseline lability of the human nervous 
system, equal to — 3 points (156 dots). After exercise is carried out repeat-
edly «Tapping-test». Indicator lability of the nervous system after exercise — 
178 dots. The vertical scale in the first indicator (156 dots, 3 points) define 
indicator lability human nervous system after exercise equal — 5 points (178 
dots). Correlate human lability of nervous system before and after physical 
load on a scale determined by the index of tolerance tolerance, it is equal to 
DL<0. Conclusion: exercise tolerance is high 86–100 %. 

Model helps determine the speed of reaction to mental and physical stress 
in the educational process, the switching speed of the attention of students on 
various activities in learning environments in higher education. 

Determine the tolerance of students to physical stress by index of LNS and 
SNS can and our model (Table number 2) «Method for determining the physi-
cal human endurance». In the model of two scales : the left and right scale 
lability of the nervous system, inside — the scale of nervous system strength 
and performance of physical activity due in watts (W). 

To determine exercise tolerance is diagnosed properties of the nervous sys-
tem of humans on psychomotor performance by «Tapping-test». 

Modeled find lability score score nervous system and nervous system 
strength. At the intersection of performance and power LNS and SNS define 
threshold physical load in watts. The corresponding figures for the cycle er-
gometer. 

Example. Carry out diagnosis of nervous system by using «Tapping-test». 
Indicator lability of the nervous system — 7 points (187 dots), the index of 
nervous system strength — 3 points. Using model «Method for determining 
the physical human endurance» find correspondence between the scale and the 
scale of the lability of nervous system strength. Get the result — the thresh-
old load — 298 watts. You can define the deviation from the mean: median of 
LNS — 5 points, the mean of SNS — 5 points, the load on the intersection — 
330 watts. The difference 330–298 = 32 W, the deficit threshold of physical 
activity 32 watts.

The proposed model allows to determine the physical endurance of a person 
based on determination of the average values   of the lability and strength of 
the nervous system. Model can be used in the selection of individual dosage 
exercise and determining threshold exercise. 

Physical activity — the most effective means to influence health and hu-
man performance that proved the works of many researchers. Even in a crisis 
of ecological conditions and regular physical exercise, recreational mild to 
moderate intensity contribute to the functionality of the cardiovascular sys-
tem, including the cerebral circulation, which leads to increased productivity 
of intellectual activity. 
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Already once Exercising improves the functional status and well-being of a 
person experiencing a motor «hunger», and this improvement affects all body 
systems. Undoubtedly increase the functional status of the various systems 
of the body leads to the improvement of its adaptive capacity and to increase 
the level of efficiency of the immune system. Physical activity is a powerful 
factor against mental fatigue, psychological and emotional tension and stress 
situations that are known to accompany the study of the students at the uni-
versity. After all, according to many researchers, predisposition to coronary 
heart disease, atherosclerosis, various neuroses, gastrointestinal diseases oc-
curs in adolescence and young age. Hence the need to advance «program» 
students on maintaining the health and high ability to work both during 
university studies and after graduation. One of the significant factors in pro-
motional solution to this problem may be an example of the level of health of 
those students who regularly engage in physical activity, that is, attending 
sports recreation and wellness section [1–3]. 

Conclusions and prospects for further development in this direction: 
  Introduction of new methodologies developed by us, you can: 
! to determine the speed of adaptation and adequate response to the load 

on the physical education students and athletes; 
! to determine the level of physical endurance ; 
! to monitor the efficiency and effectiveness of selected loads. 
  Selection of individual metered loads with the gradual expansion of the 

motor mode, in our opinion, have a positive impact on the results of physical 
education and sport, will help avoid complications and sudden deaths during 
class. 
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Îõðîì³é Ã. Â. 
ä. ì. í., ñò. í. ñ., ïðîôåñîð êàôåäðè ô³çêóëüòóðè, ñïîðòó òà çäîðîâ’ÿ, 
ÄÂÍÇ «Óêðà¿íñüêèé äåðæàâíèé õ³ì³êî-òåõíîëîã³÷íèé óí³âåðñèòåò» 
ïðîôåñîð êàôåäðè çàãàëüíî¿ ïñèõîëîã³¿, 
ÂÍÇ «Äí³ïðîïåòðîâñüêèé ãóìàí³òàðíèé óí³âåðñèòåò» 
Êàñþãà Î. Ì. 
ÄÂÍÇ «Óêðà¿íñüêèé äåðæàâíèé õ³ì³êî-òåõíîëîã³÷íèé óí³âåðñèòåò» 

ÀËÜÒÅÐÍÀÒÈÂÍ² ÃÅÍÅÒÈ×ÍÈÌ, ÏÑÈÕÎÔ²Ç²ÎËÎÃ²×Í² 
ÌÅÒÎÄÎËÎÃ²¯ ÑÕÈËÜÍÎÑÒ² ÄÎ Ô²ÇÈ×ÍÈÕ ÍÀÂÀÍÒÀÆÅÍÜ 
² ÂÈÄ²Â ÑÏÎÐÒÓ 

Ðåçþìå 
Ó ðîáîò³ â ³ñòîðè÷íîìó àñïåêò³ ïðîâåäåíî àíàë³ç íàóêîâî¿ ë³òåðàòóðè ç ïèòàíü 

ïðàâèëüíîãî ï³äõîäó äî âèáîðó äëÿ çàíÿòü ³íäèâ³äóàëüíîãî îïòèìàëüíîãî âèäó 
ñïîðòó. Ïðåäñòàâëåí³ ðåçóëüòàòè ïðîâ³äíèõ ó÷åíèõ ñâ³òó, ÿê³ âèÿâèëè, ùî ñõèëü-
í³ñòü äî êîíêðåòíèõ âèä³â ñïîðòó ìîæíà âèçíà÷èòè çà äîïîìîãîþ ãåíåòè÷íèõ äîñë³-
äæåíü ñòðóêòóðè ÄÍÊ. Ãåíåòèêà äîçâîëÿº âèçíà÷àòè âæå ç äèòèíñòâà îïòèìàëüíèé 
âèä ñïîðòó äëÿ äèòèíè. Çðîçóì³ëî, íåìàº ãåíà áîêñåðà àáî ïëîâöÿ. Àëå º íàá³ð 
ãåí³â, ùî îáóìîâëþþòü ï³äâèùåíó ãíó÷êó, øâèäêó, ñèëó àáî âèòðèâàëó. Ö³ òðè ïî-
êàçíèêè — îñíîâà ïðàêòè÷íî êîæíîãî ³íäèâ³äóàëüíîãî âèäó ñïîðòó. ² çà ñòóïåíåì 
ñõèëüíîñò³ äî íèõ ìîæíà âèçíà÷èòè, ÿêèé ñàìå âèä ï³äõîäèòü á³ëüøå. Íå âäàñòüñÿ 
îòðèìàòè áàæàíîãî ðåçóëüòàòó, ÿêùî ñïîðòñìåí ãåíåòè÷íî íå ñõèëüíèé äî äàíî-
ãî âèäó ñïîðòó. Ëàáîðàòîð³¿, ùî íàäàþòü ãåíåòè÷íèé ïàñïîðò ñïîðòñìåíà, çàðàç 
ç’ÿâëÿþòüñÿ ïî âñüîìó ñâ³òó. Çàëåæíî â³ä òîãî, º ëþäèíà ïðîôåñ³éíèì àáî ïî÷èíà-
þ÷èì ñïîðòñìåíîì, ÿêîìó ùå íåîáõ³äíî âèçíà÷èòèñÿ ç âèäîì ñïîðòó, ¿é íåîáõ³äíèé 
àíàë³ç êîìïëåêñó ñïåêòð³â ãåí³â. Òî÷í³ñòü öüîãî äîñë³äæåííÿ, íà äóìêó â÷åíèõ, 
êîëèâàºòüñÿ íà ð³âí³ 60–70 %. Äîñë³äæåííÿ äîðîãå, ô³íàíñîâ³ ìîæëèâîñò³ íå çà-
âæäè äîçâîëÿþòü âèêîíàòè éîãî, îñîáëèâî â ñ³ëüñüê³é ì³ñöåâîñò³. Òîìó íàìè áóëè 
ðîçðîáëåí³, íàóêîâî îá´ðóíòîâàí³ äîäàòêîâ³, àëüòåðíàòèâí³ ìåòîäîëîã³¿ âèçíà÷åííÿ 
³íäèâ³äóàëüíèõ ðåçåðâíèõ ìîæëèâîñòåé îðãàí³çìó ³ òîëåðàíòíîñò³ äî ô³çè÷íèõ íà-
âàíòàæåíü çà ïñèõîìîòîðíèìè ïîêàçíèêàìè âëàñòèâîñòåé íåðâîâî¿ ñèñòåìè. Ðîç-
ðîáëåíî êðèòåð³¿ îö³íêè çà ïîêàçíèêàìè ëàá³ëüíîñò³ íåðâîâî¿ ñèñòåìè — øâèäêîñò³ 
ðåàêö³¿ íà íàâàíòàæåííÿ, ñèëè íåðâîâî¿ ñèñòåìè — çäàòí³ñòü óòðèìóâàòè çàäàíèé 
òåìï ðîáîòè. Ìîäåë³ ìåòîäîëîã³é ïðåäñòàâëåí³ â ñòàòò³ (Ïàòåíò íà êîðèñíó ìîäåëü 
¹ 75615 â³ä 10.12.2012 òà ïàòåíò íà êîðèñíó ìîäåëü ¹ 77886 â³ä 25.02.2013). 

Êëþ÷îâ³ ñëîâà: ïñèõîô³ç³îëîã³ÿ, ô³çè÷í³ íàâàíòàæåííÿ, òîëåðàíòí³ñòü, êðèòå-
ð³¿, ãåíåòè÷íà ñõèëüí³ñòü. 
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ÀËÜÒÅÐÍÀÒÈÂÍÛÅ ÃÅÍÅÒÈ×ÅÑÊÈÌ, 
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È ÂÈÄÀÌ ÑÏÎÐÒÀ 

Ðåçþìå 
Â ðàáîòå â èñòîðè÷åñêîì àñïåêòå ïðîâåäåí àíàëèç íàó÷íîé ëèòåðàòóðû ïî âî-

ïðîñàì ïðàâèëüíîãî ïîäõîäà ê âûáîðó äëÿ çàíÿòèé èíäèâèäóàëüíîãî îïòèìàëüíîãî 
âèäà ñïîðòà. Ïðåäñòàâëåíû ðåçóëüòàòû âåäóùèõ ó÷åíûõ ìèðà, êîòîðûå âûÿâèëè, 
÷òî ïðåäðàñïîëîæåííîñòü ê êîíêðåòíûì âèäàì ñïîðòà ìîæíî îïðåäåëèòü ñ ïîìî-
ùüþ ãåíåòè÷åñêèõ èññëåäîâàíèé ñòðóêòóðû ÄÍÊ. Ãåíåòèêà ïîçâîëÿåò îïðåäåëÿòü 
óæå ñ ìëàäåí÷åñòâà îïòèìàëüíûé âèä ñïîðòà äëÿ ðåáåíêà. Ðàçóìååòñÿ, íåò ãåíà 
áîêñ¸ðà èëè ïëîâöà. Íî åñòü íàáîð ãåíîâ, ïðåäðàñïîëàãàþùèõ ê ïîâûøåííîé ãèá-
êîñòè, áûñòðîòå, ñèëå èëè âûíîñëèâîñòè. Ýòè òðè ïîêàçàòåëÿ — îñíîâà ïðàêòè÷å-
ñêè êàæäîãî èíäèâèäóàëüíîãî âèäà ñïîðòà. È ïî ñòåïåíè ïðåäðàñïîëîæåííîñòè ê 
íèì ìîæíî îïðåäåëèòü, êàêîé èìåííî âèä ïîäõîäèò áîëüøå. Íå óäàñòñÿ ïîëó÷èòü 
æåëàåìîãî ðåçóëüòàòà, åñëè ñïîðòñìåí íå ïðåäðàñïîëîæåí ãåíåòè÷åñêè ê äàííîìó 
âèäó ñïîðòà. Ëàáîðàòîðèè, ïðåäîñòàâëÿþùèå ãåíåòè÷åñêèé ïàñïîðò ñïîðòñìåíà, 
ñåé÷àñ ïîÿâëÿþòñÿ ïî âñåìó ìèðó. Â çàâèñèìîñòè îò òîãî, ÿâëÿåòñÿ ÷åëîâåê ïðî-
ôåññèîíàëüíûì èëè íà÷èíàþùèì ñïîðòñìåíîì, êîòîðîìó åùå íåîáõîäèìî îïðåäå-
ëèòüñÿ ñ âèäîì ñïîðòà, åìó íåîáõîäèì àíàëèç êîìïëåêñà ñïåêòðîâ ãåíîâ. Òî÷íîñòü 
ýòîãî èññëåäîâàíèÿ, ïî ìíåíèþ ó÷åíûõ, êîëåáëåòñÿ íà óðîâíå 60–70 %. Èññëåäîâà-
íèå äîðîãîñòîÿùåå, ôèíàíñîâûå âîçìîæíîñòè íå âñåãäà ïîçâîëÿþò âûïîëíèòü åãî, 
îñîáåííî â ñåëüñêîé ìåñòíîñòè. Ïîýòîìó íàìè áûëè ðàçðàáîòàíû íàó÷íî îáîñíî-
âàííûå äîïîëíèòåëüíûå, àëüòåðíàòèâíûå ìåòîäîëîãèè îïðåäåëåíèÿ èíäèâèäóàëü-
íûõ ðåçåðâíûõ âîçìîæíîñòåé îðãàíèçìà è òîëåðàíòíîñòè ê ôèçè÷åñêèì íàãðóçêàì 
ïî ïñèõîìîòîðíûì ïîêàçàòåëÿì ñâîéñòâ íåðâíîé ñèñòåìû. Ðàçðàáîòàíû êðèòåðèè 
îöåíêè ïî ïîêàçàòåëÿì ëàáèëüíîñòè íåðâíîé ñèñòåìû — ñêîðîñòè ðåàêöèè íà íà-
ãðóçêó, ñèëû íåðâíîé ñèñòåìû — ñïîñîáíîñòè óäåðæèâàòü çàäàííûé òåìï ðàáîòû. 
Ìîäåëè ìåòîäîëîãèé ïðåäñòàâëåíû â ñòàòüå (Ïàòåíò íà ïîëåçíóþ ìîäåëü ¹ 75615 
îò 10.12.2012 è ïàòåíò íà ïîëåçíóþ ìîäåëü ¹ 77886 îò 25.02.2013). 

Êëþ÷åâûå ñëîâà: ïñèõîôèçèîëîãèÿ, ôèçè÷åñêèå íàãðóçêè, òîëåðàíòíîñòü, êðè-
òåðèè, ãåíåòè÷åñêàÿ ïðåäðàñïîëîæåííîñòü. 
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