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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 Ne 75615 from
10.12.2012 and utility model patent Ne 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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Oxpowmiii I'. B.

I. M. H., CT. H. C., npodecop Kadenpu GisKyJbTypH, CIIOPTY Ta 3LOPOB’d,
IBH3 «YKkpaiHCcbKUll Aep:KaBHUN XiMiKO-TeXHOJOTiYHUIT YHiBEpCUTET»
npodecop Kadeapu 3arajbHOI ICUXOJIOTII,

BHS3 «[[HinponeTpoBChbKUI IyMaHiTaApDHUIT YHiBEPCUTET»

Racrora O. M.

IBH3 «YKkpaiHchbKUil Aep:KaBHUN XiMiKO-TeXHOJOTiYHUIT YHiBEpCUTET»

AJBTEPHATHUBHI TEHETHYHHM, IICUXO®I3I0JOITYHI
METOJ0JIOTTI CXUJBHOCTI 10 ®ISUUYHNUX HABAHTAMKEHDb
I BUOIB CIIOPTY

Pesiome

Y pobori B icTopmuHOMY acmeKTi IPOBELEHO aHAJi3 HAYKOBOI JiTepaTypu 3 MUTAHDb
MPaBUJBHOTO IIAXOAY OO BUOOPY [JiA 3aHATH iHAWUBIAYaJbHOTO OITUMAJBbHOTO BUILY
cuopry. IIpencraBneni pesyabTaTé NPOBIZHUX YUYEHUX CBIiTY, AKi BUABWIU, IO CXUJb-
HICTh J0 KOHKPETHUX BUAIB CIIOPTY MOYKHA BUBHAUUTH 32 AOIIOMOTOI0 I'eHETUYHUX JOCJIi-
mxenb crpykTypu [JTHK. I'eHeTuka 103BOJIA€ BU3HAYATHY BiKe 3 JUTUHCTBA ONTUMAJIbHUHA
BUJ CIIOPTY OJIA AUTUHU. 3PO3yMijo, HemMae reHa OGokcepa abo miaoBidA. Aje € Habip
TeHiB, 110 00YMOBJIIOIOTH MiBUINEHY THYUYKY, IIBUAKY, cuIy abo BurpuBany. 11i Tpu mo-
Ka3HUKU — OCHOBA IIPaKTUYHO KOXKHOT'O iHAWBiNyaJbHOI'O BUAY cIIopTy. I 3a crynmeHeMm
CXWJIBHOCTI O HUX MOXKXHA BU3HAUNTU, SKUI caMe BUJ IIiAxXoauTk Oinbire. He BgacTbes
oTpuMaTu 0AaKAaHOTO Pe3yJabTaTy, AKIIO CIOPTCMEH T'eHEeTUYHO He CXUJIBbHUU JO JaHO-
ro BUAy cIOpPTy. JlaGopaTopii, [0 HagalOTh I'€HETUYHHUI IIACIOPT CIIOPTCMEHa, 3apas
3’ABJSAIOTHCSA 110 BCHOMY CBiTy. 3aJie;KHO Bix Toro, € JoauHa mpodeciiinum abo mouyunHa-
I0YUM CIIOPTCMEHOM, AKOMY Ile HeOOXiHO BUBHAUUTHUCS 3 BUJOM CIIOPTY, il HeOOXigHMIA
aHAJII3 KOMILJIEKCY CIEeKTPiB reHiB. TOUHICTH IIHOTO AOCIiIKEHHA, HA AYMKY BUEHUX,
KosimBaeThes: Ha piBHiI 60—70 % . MociimxeHHs mopore, ()iHAHCOBI MOXKJIMBOCTI He 3a-
B)KAU [TO3BOJIAIOTH BUKOHATHU HOTr0, 0COOJUBO B CilbChbKi# micieBocti. Tomy Hamu Gysiu
po3pobJieHi, HAYKOBO OOI'PYHTOBAHi JOZATKOBi, aabTepHATUBHI METOI0JIOTiI BUSHAUEHHS
iHAUBIIyaTbHUX PE3EePBHUX MOXKJIMBOCTEH OopraHismy i TojepaHTHOCTL 0 (GiswuHUX Ha-
BaHTAKEHb 32 IICUXOMOTOPHVMU IIOKA3HMKAMU BJIACTUBOCTell HepBOBOI cucremu. Pos-
pobJieHo KpuTepii oIiHKM 3a MOKa3HUKaMU JIa0iJIbHOCTI HEPBOBOI CUCTEMH — IIIBUIKOCTI
peakIiii Ha HaBaHTa)KeHHH, CUJIM HEPBOBOI CUCTeMU — 3JaTHICTH yTPUMYBaTHU 3aJaHUMN
TeMmir pobotu. Mozesni metomoJoriii mpezacrasaeni B crarti (IlaTeHT Ha KOPUCHY MOZEIb
Ne 75615 Big 10.12.2012 Ta maTeHT Ha KOpucHY Mozesab Ne 77886 Bix 25.02.2013).

KarouoBi ciaoBa: ncuxodisiosnorisa, ¢ismuni HaBaHTa'KeHHS, TOJIEPAHTHICTH, KPUTeE-
pii, reHeTUYHA CXUJIBHICTh.
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Oxpomuii I'. B.

I. M. H., CT. H. C., Ipodeccop Kadenpsl PuUIKyJIbTYPHI, CIIOPTA U 3L0POBbSI,
I'BY3 «YKpauHCKUI rocyJapCTBEHHBIN XMMHUKO-T€XHOJOTUYECKUN YHUBEPCUTET»
mpodeccop Kadeapsl 00IIel ICUXOJTOTUN

BY3 «JlHenponeTpoBCKUI Ir'yMaHUTAPHBINA YHUBEPCUTET »

Kacrora A. H.

I'BY3 «YKpauHCKUI rocyJapCTBEHHBIN XMMHUKO-TeXHOJOTUYECKUN YHUBEPCUTET»

AJBTEPHATHUBHBIE TEHETHUYECKHM,
IICUXO0PUSHOJOI'NIECKHE METOA0JOI'H OIIPENEJEHUA
INPEJPACIIOJIOKEHHOCTH K ®PUSHYECKHUM HATPY3KAM

N BUJAM CIIOPTA

Pesrome

B pa6GoTe B MCTOPUYECKOM AaCIEKTe IIPOBENEH aHAJIN3 HAYYHOU JIMTEPATYyPHI IO BO-
IIpocaM IIPaBUJIBHOIO IIOAXO0Oa K BLIGOpy IS 3aHATUN NHINBUAYAJIBHOTO OIITUMAaJIBHOT'O
Buzna cuopra. IIpencraBiieHbl pe3yabTaThl BeAYIUX YUYEHBIX MUDa, KOTOPble BBIABUJIN,
YTO IPEIPACIIONIOKEHHOCTh K KOHKPETHBIM BHUAAM CIIOPTA MOYKHO OIIPEAEIUTH C IIOMO-
IIbI0 TeHeTUYeCKUX uccienoBanuii cTpykTypbl [JHK. 'eHeTuKa MM03BOJIIEeT OIpeneIdaTh
yiKe C MJIaZleHYeCTBA ONTHMAJIBHBIN BUJ cHopra Iis peberxa. Paszymeercs, HeT reHa
6oKcépa miu 1maoBita. Ho ecth HAOOpP TeHOB, IPEAPACIIOIATAIONINX K IOBBIIIIEHHON Tul-
KOCTH, GBICTPOTE, CUJIe MJIV BBIHOCJIMBOCTU. ITU TPU IIOKA3ATENs — OCHOBA IPAKTHUUE-
CKU Ka’KJOr'0 WHAWBUIYAJILHOrO BUAa cropra. V 1O CTemeHu IpeapacloOXKeHHOCTH K
HUM MOKHO OIpEeIeNUTb, KaKOl MMEHHO BUJ MOAXOAUT OoJibiiie. He ymacTcs MOJTydYuTh
JKeJIaeMOTr0 pe3yJbTaTa, eCJU CIOPTCMEH He IMPeIPAaCIIONIOKeH MeHETHUYEeCKU K JaHHOMY
Buny cmopra. JlaGoparopum, IpPeNOCTABISION[NE T'eHEeTHYECKUN IIacIopT CIOPTCMEHa,
cefiuac MOABJAIOTCA IO BceMy MUPY. B 3aBUCHMOCTH OT TOT0, SBJIAETCA UEJIOBEK IIPO-
(deccroHAIBHBIM MM HAYMHAIOIIUM CIIOPTCMEHOM, KOTOPOMY elle HeOOXOAUMO OIpe[e-
JINTBCSA C BUJOM CIIOPTA, €My HeoOXOUM aHaJN3 KOMILJIEKCA CIIeKTPOB reHoB. TouHOCTH
3TOTO MCCJIeSOBAHNS, 10 MHEHUIO YUEHBIX, KoJyebyercsa Ha ypoBHe 60—70 % . Mcciaemosa-
HUE J0porocrosiiiee, (GMHAHCOBbIE BO3MOYKHOCTY HE BCEr/a IO3BOJISIIOT BBIIOJIHUTH €T0,
0COOEHHO B CeJIbCKON MecTHOCTH. IlosTomMy Hamm ObLIM paspaboTaHBI HAYYHO OOOCHO-
BaHHbIE€ OOIIOJIHUTEJIbHBIE, aJbTE€PHATHUBHBIE METOMOJIOTUM OIIpeAeJIeHUd MHIAWBUAYaJIb-
HBIX PE3ePBHBIX BO3MOYKHOCTE! OPraHM3Ma U TOJIEPAHTHOCTU K (DU3UUECKUM HArpy3KaM
II0 IICUXOMOTOPHBIM IIOKA3aTeJIAM CBOWMCTB HEPBHOU cuCTeMbl. Pa3zpaboTaHbl KpUTEPUU
OI[EHKU II0 II0KA3aTeJsIM JaOUILHOCTH HePBHOU CHCTEeMBI — CKODOCTH DeaKIuy Ha Ha-
TPY3KY, CHJIBI HEPBHON CHUCTEMBI — CIIOCOOHOCTY YEP'KMBATh 3aJaHHBLIA TeMII pa0OTHI.
Mogenu meromosoruii mpeacraBiaeHbl B crathe (IlaTeHT Ha mosesHyio momeab Ne 75615
ot 10.12.2012 u mateHT Ha moje3Hyio mozeab Ne 77886 ot 25.02.2013).

KaroueBsie caoBa: ricuxodusnosiorus, Gusndeckue HarpysKu, TOJIEPAHTHOCTD, KPU-
TepUuy, FreHeTUYeCcKasd IPeIPaCIOJI0KEHHOCTb.

Cmammasa naditiwna 0o pedaxryii 01.06.2014

241



