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Abstract

The article revealed the need to consider the psychophysiological parameters of the central nervous system of the
children of schoolchildren in the selection and orientation of the sport swimming. The interrelation of features such as
the schoolchild constitution and the activity of his central nervous system has been revealed. Presented conducted an
extensive research of boys 7-10 years old and based on the analysis of selected types of the most successful, the
algorithm is composed of sports selection procedure, revealing the specificity and individuality of each student, which
increases the effectiveness of achieving high results in the future.

Key words: Somatotype, psychophysiological parameters of the central nervous system, school age, selection,
sport swimming.

Boaoaumup JaBunos, Auna Mankesnu, Oabra Mopo3sosa. Bindip nis niaaBanus aireit 7-10 pokiB pizHux
THIIB KOHCTUTYWil 3 ypaxyBaHHsiM mncuxogizionoriyunux oco6auBocTeii. Y craTTi pO3KPUTO HEOOXIAHICTH
JOCITIDKEHHS TICMXO0(]1310JI0TIUHUX TTapaMeTpiB AisUIBHOCTI HIEHTPaJbHOI HEPBOBOI CHCTEMH ILIKOJSIPIB AJIsl BinOopy U
opieHTalii B CHOPTUBHOMY IUIaBaHHI. BUSBIEHO B3a€MO3B’S30K OCOOJIMBOCTEHl THIy KOHCTHUTYII IIKOJsipa Ta
JUSUTBHOCTI HOTO IIEHTpalIbHOT HEpBOBOI cucTeMu. [IpoBefeHO MamTaOHE MOCHIPKEHHS XJIOmYukiB 7—10 pokiB i Ha
OCHOBI aHaJi3y pe3yJbTaTiB BHIUICHO TUIHM HAWOUIBII YCHIIIHMX, CKJIAJAEHO AJITOPUTM MNPOLEAYpPH CIOPTUBHOTO
BimOOpy, 10 BHSIBIIAE cnenu(iky W IHAMBIIYadbHICTh KOXHOT'O MIKOJSIpa Ta MiABUIIYE CPEKTHBHICTH JOCATHECHHS
BUCOKHUX CIIOPTHBHUX PE3YJIbTATIB y MAWOYTHHOMY.

Karo4oBi cioBa: THI KOHCTHTYIII, TCMX0(]i3i0JIOTIUHI TapaMeTpH TisUTbHOCTI HEHTPAIBbHOI HEPBOBOI CHCTEMH,
LIKUTBHUH BiK, BiOip, CIOPTUBHE TIaBaHHS.

Baagumup /laBbinoB, AHHa MankeeBu4, Oabra Mopo3sosa. Otoop s niaanus gereid 7—10 jier pa3HbIX
THIOB KOHCTHTYIHH ¢ YY€TOM NCHUX0(U3MO0JIOTHIECKHX 0cOOeHHocTell. B cTathe packpbiBaeTcsi HEOOXOAUMOCTh
HCCIICIOBAHUS HCHXO(I)I/ISHOHOFI/I‘ICCKHX HapaMeTpOB JCATCIIBHOCTU HeHTpaﬂbHOf/lI HepBHOﬁ CUCTEMBI HIKOJIBHUKOB JI51
0T0Opa ¥ OPHUEHTAIMK B CIIOPTHBHOE TIaBaHUE. BhIABIIEHA B3aUMOCBSI3b 0COOEHHOCTEH THIIA KOHCTUTYIIMHU IIKOJIbHUKA
U JIESITEeNBHOCTH €ro HEHTPAIbHON HepBHOU cucteMbl. [IpoBoAUTCS OOIIMPHOE HCCIeI0BaHue MaTbuukoB 7—10 et u
HAa OCHOBE aHajik3a pE3yJIbTATOB BBIJACIAIOTCS THUIBI HauOOJICe VYCIEINIHBIX, COCTABJCH AaJIrOPUTM MPOICIYPHI
CIOPTHBHOTO O0TOOpA, BBISBISIONMUA CHCHUPUKY U HHAUBUAYATbHOCTh KAKAOTO IIKOJIBHUKA, YTO MOBBINIAET
3¢ PEKTUBHOCTD JTOCTHUKEHUS BBICOKUX CIIOPTUBHBIX PE3YJIbTATOB B OYIyILEM.

KawueBbie cji0oBa: THIT KOHCTHTYIUH, NCHUXO(U3HUOJIOTHUECKUE MApaMeTphl ESTEIbHOCTH LEHTPATbHOU
HEPBHOM CHUCTEMBI, IIKOJIbHBIIT BO3pacT, 0TOOp, CIIOPTHBHOE IJIaBaHHE.

Introduction. It is already known that to achieve high sports results a person needs to have not only a
certain level of physical qualities development, but also an optimal organization of psycho physiological
processes. The functional mobility (lability) of the central nervous system, the ability to concentrate, the
severity of static and dynamic tremors, and the accuracy of movements are the indices of the functional
activity of the central nervous system, which are especially important for those involved in sports.
Obviously, in order to optimize sports selection, it is necessary to study psychological and physiological
criteria for the development of the central nervous system of a person already at a primary school age.

At the same time, a close connection between the athletic performance of a person and the peculiarity of
his or her physique has been proved. To improve the quality of selection, it seems rational to perform
comprehensive testing of the psycho physiological parameters of the central nervous system, taking into
consideration the type of constitution of people involved.
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Methods of Research. 322 boys of 7-10 years were involved in study. Everyone was examined
according to the method of Stefko-Ostrovsky, (1929) which helped to determine the type of constitution
(asthenoid, thoracic, muscular, and digestive). Psycho physiological indicators of examinees were studied
using the psycho-diagnostic complex «MIR». The time of a simple visual-motor response (RT, ms) was
determined; characteristic of the ratio of the processes of excitation and inhibition of the central nervous
system; Number of touches (NT, times), reflecting the static tremor of the muscles of the hand.

Also effective time was recorded (ET, sec.), characterizing the ability and concentration of attention. A
critical flicker fusion frequency was established (CFFF, Hz), which makes possible to assess the lability of
the visual analyzer; reaction of lead (RL, Ms.), characterizing the severity of the excitatory processes of the
central nervous system. The number of hits and omissions was calculated, characterizing the accuracy of
movements. To assess the age-specific features of psycho physiological functions, all children were divided
into four age groups (1st-7 years, 2nd-8 years, 3rd-9 years, 4th-10 years).

Using the methods of mathematical statistics, the arithmetic middling (M) and the mean square
deviation (x) were determined. The reliability of the differences was identified by Student's t-test.

Statement of the Material and Justification of the Results of the Research. The results of the study
are shown in table 1.

Table 1

Psycho Physiological Indicators of 7-10 Years old Boys of Different Constitutional Types (M £ x)

Indicators Age, n Types M=+ x v Min-max
of Constitutions
Years
1 2 3 4 5 6 7
Time of reaction

7 . 396,7 £16,0 398,4
16 Asthenoid £18.0 4,0 243,0 — 506,0
25 Thoracic ’ 45 305,0 —483,0

Muscular

13 Digestive 536,0+ 14,0 2,6 360,0 — 432,0
13 3997+ 18,6 4.7 300,0 — 460,0

8 14 Asthenoid 396,0 £ 15,9 4,0 292,0-524,0
24 Thoracic 379,8 £ 18,7 385,8 + (4,9 293,0-461,0
17 Muscular 14,0 38 274,0— 496,0
13 |Digestive 365,0 £18,3 30 ]266,0-508,0

9 13 Asthenoid 352,3+16,5 4,7 306,0-381,0
25 Thoracic 317,4+ 13,4 42 244,0—-443,0
19 Muscular 347,5+ 16,6 4.8 324,0-371,0
12 Digestive 3504+17,4 5,0 321,0-366,0

10 18 Asthenoid 341,7+ 14,8 43 215,0-340,0
79 Thoracic 315,0 £ 14,9 4,7 231,0-362,0
19 Muscular 296,0 £17,0 5,7 210,0-432,0
12 Digestive 334,1+19,4 5,8 220,0-432,0
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Table 1

1 2 3 4 5 6 7
16 Asthenoid 473+6,0 12,7 26,0-79,0
7 .
Number of 25 Thoracic 50,1 £6,4 12,8 12,0-94,0
touches 13 31,0+£5,6 18,1 15,0-70,0
13 Muscular 61,0+5,8 9,5 32,0-96,0
8 14 Asthenoid 40,3+ 4,6 11,4 17,0-55,0
24 Thoracic 36,3+4,5 12,4, 15,0-66,0
17 40,4 +5.3 13,1 34,0-55,0
13 Muscular 29,0 +4,6 15,9 12,0—44,0
9 13 Asthenoid 28,7443 15,0 23,0-37,0
25 Thoracic 31,8+4,5 14,1 13,5-60,0
19 Muscular 39,5+5,3 13,4 35,0-50,0
12 Digestive 51,2+5,2 10,1 25,0-88,0
10 18 Asthenoid 259+74 28,6 14,0-62,0
79 Thoracic 354+5,6 15,8 14,2-52,0
9 Muscular 27,0+ 6.4 23,7 10,0-48,0
11 Digestive 44,1 +45 10,2 16,0—64,0
Effective time 7 16 Asthenoid 23,8+4,3 18,1 13,0-36,0
25 Thoracic 26.1+3,9 14,9 10,0-48,0
13 Muscular 17,0+ 5,4 31,8 9,0-45,0
13 Digestive 15,0+ 3,6 24,3 11,0-35,0
8 14 Asthenoid 25.8+3,7 14,3 14,0- 38,0
24 Thoracic 21,9+3.,6 16,4 10,0-40,0
17 Muscular 28,8 +4,0 13,9 28,0—33,0
13 Digestive 30,3 +4,5 14,8 20,0-42,0
9 13 Asthenoid 183+1,9 10,4 17,0-21,0
25 Thoracic 21,7+4,5 20,7 12,0-37,0
19 Muscular 20,0£3,0 15,1 17,0-23,0
12 Digestive 22,3 +4,5 20,3 11,0-38,0
10 18 Asthenoid 18,0+2,4 13,3 13,0-24,0
79 Thoracic 15,0+£29 19,3 10,0- 20,0
19 Muscular 19,0£2,0 10,5 14,0-26,0
21 Digestive 21,4+3,8 17,7 15,0-35,0
CFFF, Hz 7 16 Asthenoid 26,6 + 4,85 18,2 16,2-35,1
25 Thoracic 30,7 +£5,27 17,1 6,10-93,3
13 Muscular 35,7+3,02 8,4 28,3-44,1
13 Digestive 62,5 +4,08 10,7 30,4-72,9
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Table 1

1 2 3 4 5 7
14 Asthenoid 28,8 +4,56 16,2 13,15-50,0
24 Thoracic 26,8 £4,03 15,4 9,13-55,5
17 Muscular 31,8 £5,15 16,6 32,7-38,8
13 Digestive 34,2 +5,59 16,3 25,0-50,0
9 13 Asthenoid 22,9 +4,59 20,0 19,3-29,7
25 Thoracic 254 +4,02 16,0 9,82-38,6
19 Muscular 31,3+2,30 14,5 12,2-22.6
12 Digestive 31,6 4+ 4,48 14,2 19,6-55,5
10 18 Asthenoid 23,1+3,16 13,7 17,1 — 29,4
79 Thoracic 21,1 +£4,32 20,5 18,5 —55,5
19 Muscular 17,7 2,63 7,4 14,7- 20,0
21 Digestive 29,8 £ 6,02 20,2 12,4-48.,4
Hits 7 16 Asthenoid 1,3+0,5 38,5 1,0-2-,0
25 Thoracic 1,9+0,9 47,4 1,0-4,0
13 Muscular 20+13 65,5 1,0-4,0
13 Digestive 1,4+0,6 42.8 1,0-2,0
8 14 Asthenoid 1,8+04 222 1,0-2,0
24 Thoracic 1,9+1,5 78,9 1,0-6,0
17 Muscular 1,8+1,3 72.2 1,0-4,0
13 Digestive 23+0,5 21,7 2,0-3,0
9 13 Asthenoid 2,5+0,5 20,8 2,0-3,0
25 Thoracic 28+1,3 46,4 1,0-5,0
19 Muscular 1,9+0,5 26,3 1,0-2,0
12 Digestive 20+1,0 50,1 1,0-3,0
10 18 Asthenoid 2,1+ 0,9 42.8 1,6-3,6'
79 Thoracic 4,0+0,6 15,3 4,0-4,0
19 Muscular 2,9+0,6 20,7 2,0-4,0
21 Digestive 1,9+1,3 68,4 1,0-5,0
Omissions 7 16 Asthenoid 1,3+04 30,8 1,0-2,0
25 Thoracic 1,7+0,8 47,0 1,0-3,0
13 Muscular 2,0+0,8 40,0 1,0-3,0
13 Digestive 2,0+0,5 25,1 1,0-3,0
8 14 Asthenoid 2,0+£0,7 35,7 1,0-3,0
24 Thoracic 1,7+£0,6 35,3 1,0-3,0
17 Muscular 1,1£0,5 45,4 1,0-2,0
13 Digestive 3,0£04 13,3 1,0-3,0
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Table 1
1 2 3 4 5 6 7
9 13 Asthenoid 5,0£20 40,9 3,0-7,0
25 Thoracic 1,9+1,1 57,9 1,0-8,0
19 Muscular 3,5+0,9 14,3 3,0-4,0
12 Digestive 3,1£1,2 38,7 1,0-4,0
10 18 Asthenoid 4,0=0,6 15,5 1,0-3,0
79 Thoracic 30+1,4 46,7 1,0-5,0
19 Muscular 2,0+0,6 30,8 1,0-3,0
21 Digestive 2,9+0,6 20,7 2,0-4,0
Reaction of lead 7 16 Asthenoid 4,64 +2,14 46,1 1,00-6,33
25 Thoracic 491+ 1,50 30,5 1,08-7,50
13 Muscular 6,55+ 1,70 25,9 3,10-9,40
13 Digestive 4,50 + 1,86 41,3 2,08-8,30
8 14 Asthenoid 4,46 +1,93 433 2,14-8.42
24 Thoracic 5,79 £ 1,45 29,9 3,07-9,28
17 Muscular 5,48 +£1,48 25,6 4,46-8,34
13 Digestive 5,18 £0,86 14,6 4,66-6,53
9 13 Asthenoid 5,68 £2,10 37,0 3,50-9,88
25 Thoracic 5,26+ 1,70 32,3 2,00-9,12
19 Muscular 6,88 +0,96 13,9 5,92-7,83
12 Digestive 435+1,82 41,8 1,06-6,23
10 18 Asthenoid 5,21+0,90 17,3 4,30-6,20
79 Thoracic 4,70 £1,65 35,1 1,12-9,08
19 Muscular 6,83 £2,04 30,0 3,02-10,12
21 Digestive 4,60 +1.40 30,4 1,15-6,0

Response time (RT) in earlier age (7 years) is minimal in boys of the asthenoid type of constitution,
maximal in boys of the muscular type of constitution. At the age of 8, the smallest RT is recorded in boys of
the digestive type, the largest RT — boys of the digestive type of constitution. At the age of 9, the best results
were found in boys of the thoracic type, the worst — boys of the digestive type of constitution. At 10, the
shortest response time was found in boys of the muscular type, the largest — boys of the asthenoid type of the
constitution.

The number of touches (TN) is the smallest in 7-year-old schoolchildren of the muscular type, the
largest in the boys of the digestive type of constitution. At 8 years, this indicator is the best value for boys of
the digestive type and the worst is for the asthenoid type of constitution. At the age of 9, the number of
touches, on the contrary, the digestive type is worse, and boys of the asthenoid and thoracic type is better. By
the age of 10 the best results in this test were demonstrated by children of the muscular type, the
worst — boys of the digestive type of constitution.

The effective time in 7 years is minimal in boys of muscular type and maximal in boys of the thoracic
type of constitution. In 8 years, the effective time, on the other hand, is minimal in the thoracic type, while
the digestive type of the constitution has the maximum one. In 10 years, this indicator is minimal in boys of
the thoracic type, and is maximal in boys of the digestive type of constitution.

CFFF (the critical fusion frequency of flickering) in all age groups is higher for boys of the digestive
type of constitution. The lowest values of this indicator have 7 and 9 years old boys of the astenoid type,
8 years old boys of the thoracic and 10 years old boys of the muscular type of the constitution.
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Maximal number of hits had 7 years old boys of muscular type and minimal — boys of the astenoid type
of constitution.

8 years old boys of the digestive type had the greatest number of hits and significantly less — boys of
asthenoid and muscular types of constitution. At the age of 9, the number of hits is higher in boys of the
thoracic and minimal in children of muscle types of the constitution. 10 years old boys of thoracic type of
constitution had maximal number of hits and minimal — boys of the digestive type of constitution.

The number of omissions in the group of 7 years old boys of asthenoid type was minimal and maximal —
in boys of the muscular and digestive type of constitution. At the age of 8, the number of passes was minimal
in the muscular type and maximal — in boys of the digestive type of constitution. At the age of 9, the
indicator was minimal in the thoracic and maximal in the asthenoid type of the constitution. At the age of 10,
the number of omission was maximal in boys of asthenoid and minimal in boys of the muscular type of
constitution.

The reaction of lead in 7 years old boys of asthenoid type of constitution is minimal and maximal — in
boys of the muscular type of constitution. At the age of 8 the reaction of lead was smaller in boys of the
asthenoid type and significant in boys of the thoracic type of constitution. At the age of 9 and 10, the lead
response is minimal in children of digestive and maximal in boys of the muscular type of constitution.
Discussion of the Results. Information in terms of general patterns and directions of development of
psychological and physiological functions of 7-10 years old boys is presented in table 2.

Table 2
Development of Psychological and Physiological Functions in 7-10 Years old Boys of Different
Types of Constitution

Types Age, Braking Coordination (Coordination Lability | Accuracy The
of constitution | Years |in the Central| of Movements| of Attention of the of Predominance
Nervous Visual |Movements | of Excitation
System Analyzer

Asthenoid 7 - M) —1) —>1) —>1) —>1) —>1)

8 > ? ! d ? !

9 s 00 0 W ) )

10 l 1 5 ? y 1
Thoracic 7 - M) —>1) —>1) —>1) —>(1) —>1)

8 - ™ ™ 2 -

9 W ll — { ™ )

10 l l 1 l 1 |
Muscular 7 (W) —(H) S —(H) —(1) —(1)

8 W s l {

9 ! ? ? > 0 0

10 W M W ) )
Digestive 7 —(M) —(M) —>(WN) —(N) —>M) —>MN)

8 ! 1 W l )

9 2 W T A \ \

10 y T - 5 y y

¥ —moderate function decrease; - — marked function decrease; — — constancy of functions; T —moderate
function increase; 1T —pronounced function increase; H — initial state;
{ —the best in terms of this indicator to the age of 10.

The obtained results allow us to conclude the following issues:

1) development of child psychological and physiological functions has a pronounced heterochronic
character;

2) the heterochronicity of the formation of the psychological and physiological functions of the central
nervous system is substantially interrelated with the type of the child's constitution.

The general principle of child development of any type of constitution is a gradual, steady decline in the
inhibitory force of the central nervous system. Mostly, this process is expressed in children of the muscular
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type of the constitution, in which there are 2 qualitative «leaps» in the improvement of the BP index (8 and
10 years old). The balance of the inhibition and excitation processes at the age of 10 is maximal in boys of
digestive and thoracic types, and minimal in the muscular type of the constitution.

The development of coordination of movements, according to the data of PE in boys of the thoracic,
muscular, digestive types of the constitution has wavy character. For the thoracic and digestive types, there is
a marked improvement in the coordination of movements in 8 years old boys and stabilization of this
indicator in 9—-10 years old boys. Children of muscular type of constitution have improved coordination of
movements only by the age of 10. A stable improvement of this indicator throughout the entire period of
child development was revealed only in boys of the asthenoid type of the constitution.

The development of the ability to concentrate attention also has wavy-like dynamics in most
constitutional types. This is typical for the asthenoid, muscular, digestive types of constitution. In boys of the
thoracic type of constitution, the ability and concentration of attention with age steadily increases, which
makes possible to consider this type of constitution to be the best among the rest.

Consistency, which is typical for all types of the constitution, is a decrease in the lability of the visual
analyzer. This process is mostly pronounced in boys of the digestive type of constitution. However, children
with this type of constitution have a very high lability in the visual analyzer at a young age (7 years).
Therefore, despite the age-related decline, this indicator by the age of 10 in boys of the digestive type of
constitution is higher than in the rest of the constitutional types.

Accuracy of movements according to the number of hits with age increases, this process is most
pronounced in boys of the thoracic type of constitution, in which the accuracy of movements sharply
increases at the age of 9 and 10.

Thus, for the totality of the studied psycho-physiological indicators, the thoracic type of constitution is
the most favorable for sports selection for swimming in boys at the age of 10. This type of constitution is
characterized by high ability and concentration of attention, increased accuracy of movements, balanced
excitatory and inhibitory processes of the central nervous system.

Somewhat less favorable is the muscular type of constitution, which, however, by the age of 10 has a
high strength of excitation processes. Marginal types - asthenoid and digestive are less favorable for
achieving high sports results. However, asthenoid-type boys can successfully engage in those sports that
require a high level of coordination abilities, precise coordination of small motor acts. Digestive type of the
constitution at the age of 7—10 is characterized by high lability of the visual analyzer, which is also useful for
some sports activities.

Conclusions. Thus, the conducted research allows us to conclude that it is advisable to test the
psychological and physiological indicators of children taking into account their type of constitution.

The algorithm of the sports selection procedure should include the following issues:

1) determination of the children type of the constitution. Analysis of the initial level («sufficiency») of
psychological and physiological functions;

2) an analysis of the annual dynamics of indicators characterizing the processes of excitation and
inhibition of the central nervous system, coordination of movements, concentration of attention;

3) the implementation of an operational correction of the training process on the parameters of
psychological and physiological functions that have unsatisfactory dynamics in a particular type of
constitution.
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