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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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It is known that the effectiveness of sporting activities in those 
athletic disciplines that require the athletes to quickly and accu-
rately assess situations, the ability to concentrate, think correctly 
and make decisions in conditions of physical fatigue, mental 
and emotional stress (such as playing sports, tennis, sports ori-
entation, etc.) is largely associated with the properties of basic 
nervous processes, which include the strength and functional 
mobility of nervous processes, as well as with the peculiarities 
of the development of basic mental functions (attention, percep-
tion, memory, thinking) [2,3,5,6,18]. For example, sports orien-
teering by level of aerobic energy potential of the body (maxi-
mum quantity of oxygen consumed per 1 kg of body weight) 
takes one of the first places among athletes, and by mental load 
cedes only to chess [7].

From the literature sources we find information about that the 
above-mentioned mental functions are an active process [15-
17], and therefore they may change under the influence of train-
ing of different directions [11-14].

The results of research by L.P. Serhiynko [8] and our studies [19-
21] indicate the possibility of using serological markers of blood 
groups in the genetic prediction of attention, perception of time, 
logical thinking, and visual memory of young athletes (boys). How-
ever, the identification of opportunities for the development of men-
tal functions (in our case, logical thinking) in adolescents playing 
different sports, taking into account sexual dimorphism, was not 
carried out. The study of this problem, in our opinion, has not only 
theoretical but also practical interest. In particular, the knowledge 
about the influence of serological markers of blood groups on the 
development of logical thinking properties of young athletes (boys 
and girls) can be used in the practice of genetic psychological and 
pedagogical counseling of students on problems of choice of sport-
ing and professional activities.

In this regard, the question of influence of serological markers of 
blood groups on the development of the function of logical think-
ing of adolescent girls-athletes specializing in athletic disciplines 
of various training directions remains relevant and unresolved. To 
the above, we can add that in one study published by us earlier an 
analysis of the influence of serological markers of blood groups on 
the development of attention [22] and of time perception [23] func-
tions of adolescent girls-athletes has been made. 

Material and methods. The study involved young girls-ath-
letes aged 13-15 years from Brovary Higher School of Physical 
Culture (n=167) (experimental group), who according to classi-
fication of sports by A.G.Dembo were divided into two groups: 
group A (n=85) - speed and power sports (freestyle wrestling, 
athletics: sprinting, hurdles, jumping, shot put and discus); 
group B (n=82) - endurance sports (skiing, swimming: 200, 400 
and 1500 m, athletics: running at 800, 1500, 3000 and 5000 m, 
walking). The control group of tested persons was divided into 
two subgroups: subgroup 1 – girls-pupils, aged 13-15 years, of 
Brovary Secondary School № 3 (Kyiv Region), who did not 
play sports (n=106); subgroup 2 – girls-first-third-year students, 
aged 17–20 years (n=124), of M.P.Dragomanov National Peda-
gogical University (n=68) and Kyiv Borys Grynchenko Univer-
sity (n=56), who also did not play sports.

The study of the function of logical thinking was carried out 
according to the method of “numerical series”, which was pro-
posed by M.V. Makarenko, V.А.Pukhov, N.V. Kolchenko and 
others. [4]. A tested person was given the forms with missing 
numbers in rows (total number of spaces - 10). He had to choose 
the correct numbers that should complement a row of numbers. 
10 minutes were given to complete this task. In case of per-
formance of tasks earlier than the allotted time, time of direct 
performance of work was registered. Quantitative indicators for 
assessing the function of logical thinking were as follows: 1) 
the number of correct answers guessed by a tested person dur-
ing the work, 2) speed of thinking (in conventional units), 3) 
general assessment of the state of logical thinking (in points). 
The latter was carried out according to the scheme of the above 
authors [4]: 

Assessment, 
points 6 5 4 3 2 1 0

Corrects answers, 
quantity 10 9 8 7 6 4–5 1–3

Speed of thinking was determined by the following formula:

 where:
Шм – speed of thinking, conventional units,
A – correct answers, number,
t – time of performance of work, minutes.
Testing was carried out in an isolated room in the first half 

of the day (from 9 till 12 hours, not earlier than 2 hours after a 
meal). One or two days before examination, the tested persons 
were asked to reduce the volume and intensity of their physical 
activity by 50%, not to take tonics and sedatives, and on the day 
of testing – strong tea or coffee.

Data on blood groups were taken from the medical records of 
the persons to be tested. Individuals who did not have data on 
their blood group were not allowed to be tested.

In the course of the research, the significance of the difference 
between individuals with different blood groups of the ABO 
system, who represented the experimental (young athletes) and 
control (pupils who do not play sports) groups, was determined 
using the parametric Student’s t-test.

The purpose of the article is to investigate the influence of 
serological markers of blood groups on the development of the 
function of logical thinking of adolescent athletes, taking into 
account sexual dimorphism.

Research methods: theoretical analysis and generalization of 
scientific and methodical literature, pedagogical monitoring, 
testing, methods of statistics.

Results and discussion. Materials of the comparative analysis of 
changes in average values of indicators of function of logical think-
ing of girls-athletes aged 13–15 years with different blood groups of 
system ABO by method “Numerical series” (without consideration 
of specificity of their kinds of sports) are presented in Table 1. As 
can be seen from the data in this table, the number of correct an-
swers, speed of thinking and the overall assessment of this function 
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are significantly higher in girls with A (II) blood group compared to 
their age-mates with 0 (I), B (III) and AB (IV) blood group (P<0,05-
0,01). No significant differences were found in the above indicators 
of the properties of logical thinking among people with 0 (I), B (III) 
and AB (IV) blood groups (P>0,05). Based on the above, we can 
assume that young athletes of A (II) blood group, as opposed to 
other age-mates, have a high associative relation with the properties 
of the function of logical thinking.

The following two tables (Tables 2 and 3) contain the data of 
a comparative analysis of changes in the average indicators of 
the function of logical thinking in girls who (according to the 
classification of sports by AG Dembo) specialize in sports with 
different training orientation: group A – speed and power sports, 
group B - endurance sports. 

From the materials of the study of the function of logical 
thinking of girls playing speed and power sports (Table 2) no 
significant differences were found in the nature of changes in the 
above indicators (P>0,05), and therefore, in our opinion, there is 
no expressed associative relation with the properties of the func-
tion of logical thinking of individuals of a certain blood group. 

From the analysis of the following table (Table 3) we find the 
data that, in our opinion, may indicate that people with A (II) blood 
group have the best associative relations with different properties of 
logical thinking. Proof of this is the significantly better average val-

ues of the three above-mentioned indicators of this function (correct 
answers, speed of thinking, assessment) in people with A (II) blood 
group compared to their sports colleagues who have 0 (I), B (III) 
and AB (IV) blood group (P<0,05 in all cases). 

The results of the study of indicators of the function of logi-
cal thinking of pupils aged 13-15 years who do not play sports 
are specified in table 4. From the materials of this table we find 
the following: the girls with A (II) and 0 (I) blood groups have 
significantly better values of the mentioned function according 
to the registration of known indicators (correct answers, speed 
of thinking, assessment), and therefore by all indicators the dif-
ference between them was unreliable (P> 0,05). However, a sta-
tistically significant difference in the average values of the three 
mentioned indicators of logical thinking is observed, on the one 
hand, between individuals with A (II) and B (III) and AB (IV) 
blood groups (P <0,05-0,001), on the other hand - between per-
sons with 0 (I) and B (III) and AB (IV) blood groups (P <0,05–
0,001). As expected, no significant differences were found in the 
analysis of the average values of the thinking function between 
pupils with B (III) and AB (IV) blood groups (P>0,05). Thus, the 
above, in our opinion, may indicate that the highest indicators of 
development of logical thinking are specific to persons with A 
(II) and 0 (I) blood group, and the lowest ones - with B (III) and 
AB (IV) groups.

Table 1. Indicators of the function of logical thinking of girls-athletes aged 13-15 years 
(without taking into account the specifics of sports) with different blood groups, X±m, (n=167), conventional units

№ Blood 
group n

Logic thinking

Correct answers, number Speed of thinking, 
conventional units. Assessment, points

1 О(I) 46 5,3±0,21 0,5±0,02 1,6±0,16
2 А(II) 48 5,9±0,22 0,6±0,03 2,1±0,17
3 В(III) 40 5,2±0,20 0,5±0,02 1,5±0,15
4 АВ(IV) 33 5,1±0,24 0,5±0,02 1,5±0,16

Significance 
of difference 

P1–P2 <0,05 <0,01 <0,05
P1–P3 >0,05 >0,05 >0,05
P1–P4 >0,05 >0,05 >0,05
P2–P3 <0,05 <0,01 <0,05
P2–P4 <0,05 <0,01 <0,05
P3–P4 >0,05 >0,05 >0,05

Table 2. Indicators of the function of logical thinking of girls-athletes aged 13-15 years, 
who mainly develop the speed-power qualities (group A) with different blood groups, X±m, (n=85), conventional units

№ Blood 
group n

Logical thinking

Correct answers, number Speed of thinking, 
conventional units Assessment, points

1 О(I) 24 5,0±0,32 0,5±0,03 1,5±0,23
2 А(II) 25 5,4±0,30 0,5±0,03 1,8±0,23
3 В(III) 20 4,8±0,30 0,5±0,03 1,3±0,20
4 АВ(IV) 16 4,6±0,36 0,5±0,04 1,3±0,23

Significance 
of difference

P1–P2 >0,05 >0,05 >0,05
P1–P3 >0,05 >0,05 >0,05
P1–P4 >0,05 >0,05 >0,05
P2–P3 >0,05 >0,05 >0,05
P2–P4 >0,05 >0,05 >0,05
P3–P4 >0,05 >0,05 >0,05
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Table 3. Indicators of the function of logical thinking of girls-athletes aged 13-15 years, 
who mainly develop the quality of endurance (group B), with different blood groups, X±m, (n=82), conventional units

№ Blood group n
Logical thinking

Correct answers, number Speed of thinking, 
conventional units Assessment, points

1 О(I) 22 5,5±0,26 0,6±0,03 1,8±0,21
2 А(II) 23 6,5±0,25 0,7±0,03 2,5±0,19
3 В(III) 20 5,6±0,26 0,6±0,03 1,8±0,19
4 АВ(IV) 17 5,5±0,30 0,6±0,03 1,8±0,22

Significance 
of difference 

P1–P2 <0,05 <0,05 <0,05
P1–P3 >0,05 >0,05 >0,05
P1–P4 >0,05 >0,05 >0,05
P2–P3 <0,05 <0,05 <0,05
P2–P4 <0,05 <0,05 <0,05
P3–P4 >0,05 >0,05 >0,05

Table 4. Indicators of the function of logical thinking of pupils aged 13-15 years,
 who do not play sports, with different blood groups, X±m, (n=106)

№ Blood 
groups n

Logical thinking

Correct answers, number Speed of thinking, 
conventional units Assessment, points

1 О(I) 28 5,1±0,27 0,5±0,03 1,5±0,20
2 А(II) 30 5,3±0,26 0,5±0,03 1,7±0,21
3 В(III) 26 3,6±0,18 0,4±0,02 0,5±0,11
4 АВ(IV) 22 3,5±0,18 0,4±0,02 0,5±0,11

Significance 
of difference

P1–P2 >0,05 >0,05 >0,05
P1–P3 <0,001 <0,05 <0,001
P1–P4 <0,001 <0,05 <0,001
P2–P3 <0,001 <0,05 <0,001
P2–P4 <0,001 <0,05 <0,001
P3–P4 >0,05 >0,05 >0,05

Table 5. Indicators of the function of logical thinking of 17-20-year-old female students, 
who do not play sports, with different blood groups, X±m, (n=124)

№ Blood group n
Logical thinking

Correct answers, number Speed of thinking, conven-
tional units Evaluation, points

1 О(I) 38 5,2±0,23 0,5±0,02 1,7±0,17
2 А(II) 35 5,6±0,22 0,6±0,02 1,8±0,15
3 В(III) 27 4,1±0,20 0,4±0,02 1,1±0,14
,4 АВ(IV) 24 3,7±0,23 0,4±0,02 0,7±0,17

Significance 
of difference 

P1–P2 >0,05 <0,01 >0,05
P1–P3 <0,01 <0,01 <0,05
P1–P4 <0,001 <0,01 <0,001
P2–P3 <0,001 <0,001 <0,01
P2–P4 <0,001 <0,001 <0,001
P3–P4 >0,05 >0,05 >0,05

The indicators of mental function of logical thinking of 
17-20-year-old female students having different blood groups, 
who do not play sports (control group, subgroup 2), are almost 
the same as those for the 13-15-year-old female pupils who also 
do not play sports (control group, subgroup 1).

As can be seen from the Table 5, significantly better aver-
age values of the mentioned mental function are registered, on 
the one hand, among female pupils with A (II) and B (III) and 
AB (IV) blood groups (P <0,01–0,001) and, on the other hand, 
among female students with 0 (I) and B (III) and AB (IV) blood 
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groups (P<0,05–0,001). Accordingly, we add that between girls 
with A (II) and 0 (I) blood groups, as well as between their age-
mates with B (III) and AB (IV) blood groups, no significant dif-
ferences were found (P>0,05). Thus, we can assume that among 
female students who do not play sports, the best associative rela-
tion with the function of logical thinking is observed in persons 
with A (II) and 0 (I) blood groups, and the worst one, respec-
tively, in persons with AB ( IV) and B (III) groups.

A comparative analysis of average values of the development 

of logical thinking in three groups of tested persons, who had 
different blood groups (young athletes, pupils and students), 
with taking into account their sexual dimorphism is presented 
in Tables 6, 7 and 8.

So, it follows from the data of table 6 that by all indicators that 
characterize this function (correct answers, speed of thinking, 
evaluation) no statistically significant differences between the 
athletes (girls and boys) of Brovary Higher School of Physical 
Culture have been found (P>0,05). 

Table 6. Comparative analysis of average values of the development of logical thinking in young athletes (girls and boys) 
of the specialized sports institutions (without taking into account the specifics of athletic disciplines) 

with different blood groups, X±m, (n=310)

Indicators 
of memory function

Statistical 
values

Blood groups
О(I) А(II) В(III) АВ(IV)

Girls (1)

Correct answers, number X±m
n=46 n=48 n=40 n=33

5,3±0,21 5,9±0,22 5,2±0,20 5,1±0,24
Speed of thinking, 
conventional units X±m 0,5±0,02 0,6±0,03 0,5±0,02 0,5±0,02

Assessment, points X±m 1,6±0,16 2,1±0,17 1,5±0,15 1,5±0,16
Boys (2) [9]

Correct answers, number X±m
n=44 n=42 n=31 n=26

5,0±0,29 5,6±0,27 5,1±0,26 4,7±0,28
Speed of thinking, 
conventional units X±m 0,5±0,02 0,6±0,03 0,5±0,02 0,5±0,02

Assessment, points X±m 1,5±0,25 1,8±0,23 1,5±0,20 1,4±0,24
Correct answers, number P1–P2 >0,05 >0,05 >0,05 >0,05
Speed of thinking, 
conventional units P1–P2 >0,05 >0,05 >0,05 >0,05

Evaluation, points P1–P2 >0,05 >0,05 >0,05 >0,05

Table 7. Comparative analysis of average values of development of logical thinking of pupils (girls and boys) 
of general educational institutions, who do not play sports, with different blood groups, X±m, (n=220)

Indicators 
of memory function

Statistical 
values

Blood groups
О(I) А(II) В(III) АВ(IV)

Girls (1)

Correct answers, number X±m
n=28 n=30 n=26 n=22

5,1±0,27 5,3±0,26 3,6±0,18 3,5±0,18
Speed of thinking, 
conventional unita X±m 0,5±0,03 0,5±0,03 0,4±0,02 0,4±0,02

Evaluation, points X±m 1,5±0,20 1,7±0,21 0,5±0,11 0,5±0,11
Boys (2) [9]

Correct answers, number X±m
n=32 n=34 n=25 n=23

5,0±0,25 5,3±0,24 3,8±0,21 3,6±0,28
Speed of thinking, 
conventional units X±m 0,5±0,02 0,5±0,03 0,4±0,02 0,4±0,02

Assessment, points X±m 1,5±0,23 1,7±0,22 0,6±0,18 0,5±0,21
Correct answers, number P1–P2 >0,05 >0,05 >0,05 >0,05
Speed of thinking, 
conventional units P1–P2 >0,05 >0,05 >0,05 >0,05

Assessment, points P1–P2 >0,05 >0,05 >0,05 >0,05
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As indicated by the data of a gender comparative analysis of the 
average values of the development of logical thinking in pupils of 
general educational institutions, who do not play sports (Table 7), 
and students of higher educational institutions, who also do not play 
sports (Table 8), no significant differences between boys and girls 
(P> 0,05) have been found. Thus, we can state that the mental fea-
tures of sexual dimorphism in development of properties of logical 
thinking in young athletes as well as pupils and students, who do 
not play sports, have not been found by us. 

Analyzing the nature of changes in the indicators of the func-
tion of logical thinking in young athletes, aged 13-15 years, of 
specialized sports institution, their age-mates – pupils of second-
ary schools who do not play sports, as well as older students of 
higher education institutions who also do not play sports, we 
come to the conclusion that the genetic predisposition to the 
development of mental traits in humans based on serological 
markers of blood groups of the ABO system, which was men-
tioned by L. P. Serhiynko [8] and evidenced by data of our previ-
ous studies involving boys-athletes [9,21], takes place. 

Thus, according to the data of research of girls (without taking 
into account the direction of their training process) it was found 
that athletes with A (II) blood group have significantly better (at P 
<0,05-0,01) values of thinking function compared to those individ-
uals, who have 0 (I), B (III) and AB (IV) blood groups. Almost the 
same nature of changes, as that in general group of female athletes 
(at P<0,05 in all cases), in average indicators of the mentioned func-
tion is registered in girls playing endurance sports (group B). The 
fact that in all respects no significant differences in values of think-
ing function (P>0,05) have been found in female athletes playing 
endurance sports (group А) is yet again an indisputable evidence of 
the specific impact of training loads of different orientation on the 
body of athletes who are different by age and sporting qualification 
[1, 10 et al.]. Based on the above, we can assume that individuals of 
A (II) blood group, in contrast to other individuals, have the highest 
associative relation with the properties of the function of logical 
thinking.

The results of psychophysiological studies of secondary school 
pupils who do not play sports indicate that individuals of not only 

A (II) but also 0 (I) blood groups have the best associative relation 
with different properties of logical thinking, and the individuals of 
AB (IV) and B (III) blood groups have the worst one. 

Given that the genetic predisposition to the development of men-
tal traits in humans becomes more pronounced in adulthood than 
in adolescence [5,10], we have conducted similar studies among 
students aged 17-20 (late adolescence). The latter (research), in our 
opinion, has become an indisputable fact that individuals with A (II) 
and 0 (I) blood groups have the best associative relations with dif-
ferent properties of logical thinking, and individuals with AB (IV) 
and B (III) groups, as noted earlier - the worst ones. 

Theoretical and practical relevance of the work. The theo-
retical basis of many years research are the provisions and con-
clusions of a number of authors (M.N Fox, M. Khoroshukha 
et al., V. Lyshevska, S. Shepoval, L. Serhiynko, E. Strikalenko 
et al.) concerning the possibility to use serological markers of 
blood groups of the ABO system in genetic prediction of the 
development of certain somatic diseases, motor qualities and 
mental properties in people of different ages, genders and oc-
cupations. The practical relevance of the work consists in the 
possibility of psychophysiological selection of young athletes to 
engage in those kinds of sports for which the function of logical 
thinking plays an important role in the development of sports-
manship (for example, orienteering, tennis, playing sports, etc.) 
and professional selection (in particular in the choice of those 
professions that are based on knowledge of exact sciences).

Conclusions. The use of serological markers of blood groups 
according to the ABO system, in our opinion, is possible in the 
genetic prediction of the development of the properties of logi-
cal thinking of young people. The factor of sexual dimorphism 
does not make significant adjustments in the specifics of chang-
es in the indicators of logical thinking of individuals with differ-
ent blood groups according to the ABO system. Therefore, we 
believe that adolescent athletes (boys, girls) and their age-mates, 
who do not play sports, with A (II) and 0 (I) blood groups have 
the best associative relations with different properties of logical 
thinking, and individuals with B (III) and especially with AB 
(IV) group – the worst ones.

Table 8. Comparative analysis of average values of development of logical thinking in students (girls and boy) 
of higher educational institutions, who do not play sports, with different blood groups, X±m, (n=255)

Indicators 
of memory function

Statistical 
values

Blood groups
О(I) А(II) В(III) АВ(IV)

Girls (1)

Correct answers, number X±m
n=38 n=35 n=27 n=24

5,2±0,23 5,6±0,22 4,1±0,20 3,7±0,23
Speed of thinking, 
conventional units X±m 0,5±0,02 0,6±0,02 0,4±0,02 0,4±0,02

Evaluation, points X±m 1,7±0,17 1,8±0,15 1,1±0,14 0,7±0,17
Boys (2) [21]

Correct answers, number X±m
n=41 n=37 n=28 n=25

5,3±0,22 5,5±0,23 3,6±0,17 3,5±0,16
Speed of thinking, 
conventional units X±m 0,5±0,02 0,6±0,02 0,4±0,02 0,4±0,02

Assessment, points X±m 1,7±0,17 1,8±0,19 0,6±0,11 0,4±0,10
Correct answers, number P1–P2 >0,05 >0,05 >0,05 >0,05
Speed of thinking, 
conventional units P1–P2 >0,05 >0,05 >0,05 >0,05

Assessment, points P1–P2 >0,05 >0,05 >0,05 >0,05
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SUMMARY

INFLUENCE OF SEXUAL DIMORPHISM ON THE DE-
VELOPMENT OF THE LOGICAL THINKING FUNC-
TION IN YOUNG ATHLETES AGED 13–15 YEARS WITH 
DIFFERENT BLOOD GROUPS

1Khoroshukha M., 2Bosenko A., 3Prysiazhniuk S., 
1Tymchyk O., 1Nevedomsjka J.

1Boris Grinchenko University of Kyiv; 2State Institution “South 
Ukrainian National Pedagogical University named after K.D. 
Ushinsky”, Odessa; 3State University of Telecommunications, 
Кyiv, Ukraine

The purpose of the work is to investigate the influence of se-
rological markers of blood groups on the development of the 
function of logical thinking of adolescent athletes taking into ac-
count sexual dimorphism. The study involved girls (n=167) and 
boys (n=143) from a specialized sports institution, who accord-
ing to the classification of sports by A.G. Dembo were divided 
into two groups: group A - speed and power sports, group B - en-
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durance sports. The control group of tested persons who did not 
play sports was divided into two subgroups: subgroup 1 – pupils 
[girls (n=106), boys (n=114)], aged 13-15 years, of secondary 
school; subgroup 2 – first-third year students [girls (n=124), 
boys (n=131)] of higher educational institutions. The study of 
the function of logical thinking was carried out according to the 
method of «numerical series» of M.V. Makarenko. Quantitative 
indicators for assessing the function of thinking were as follows: 
the number of correct answers guessed by the person during the 
work, the speed of thinking, the overall assessment of the state of 
thinking. The fact of possible use of blood groups in genetic-based 
prediction of development of thinking is established. It was found 
that girls and boys with A (II) and 0 (I) blood groups have the best 
associative relations with different properties of logical thinking, 
and individuals with AB (IV) and B (III) groups - the worst ones. 
It was also found that between males and females of the three 
groups of tested persons (young athletes, secondary school pupils, 
students) there are no significant differences in the average values ​​
of logical thinking, and therefore the factor of sexual dimorphism 
does not make significant adjustments in the specifics of changes in 
the above-mentioned mental function of individuals having differ-
ent blood groups.

Keywords: mental functions, logical thinking, research, sex-
ual dimorphism, young athletes, pupils, students. 

РЕЗЮМЕ

ВЛИЯНИЕ ПОЛОВОГО ДИМОРФИЗМА НА РАЗ-
ВИТИЕ ФУНКЦИИ ЛОГИЧЕСКОГО МЫШЛЕНИЯ 
ЮНЫХ СПОРТСМЕНОВ 13-15 ЛЕТ С РАЗНЫМИ 
ГРУППАМИ КРОВИ

1Хорошуха М.Ф., 2Босенко А.И., 3Присяжнюк С.И., 
1Тимчик О.В., 1Неведомская Е.А.

1Киевский университет им. Б. Гринченко, Киев; 2Южноу-
краинский национальный педагогический университет им. 
К.Д. Ушинского, Одесса; 3Государственный университет 
телекомуникаций, Киев, Украина

Цель исследования - определить влияние серологических 
маркеров групп крови на развитие функции логического 
мышления юных спортсменов подросткового возраста с 
учетом полового диморфизма. В исследовании приняли 
участие девушки (n=167) и мальчики (n=143) специализи-
рованного спортивного заведения, которые согласно клас-
сификации видов спорта А.Г. Дембо разделены на две 
группы: группа А – скоростно-силовые виды спорта, груп-
па Б – виды спорта на выносливость. Контрольная группа 
обследованных, которые не занимались спортом, была раз-
делена на две подгруппы: подгруппа 1 – девушки (n=106) 
и мальчики (n=114) в возрасте 13-15 лет, ученики общеоб-
разовательного учебного заведения, подгруппа 2 – девушки 
(n=124), юноши (n=131) в возрасте 17-20 лет, студенты 1-3 
курсов высших учебных заведений. Исследование функции 
логического мышления проводилось по методике «число-
вые ряды» Н.В. Макаренко. Количественными показателя-
ми оценки функции мышления являлись: количество вер-
ных ответов, угаданных лицом за время работы, скорость 
мышления, общая оценка состояния мышления. Установлен 
факт возможного использования групп крови в генетиче-
ском прогнозировании развития мышления. Выявлено, что 
девушки и мальчики с A(II) и 0(I) группами крови имеют 

наилучшие ассоциативные связи с различными свойствами 
логического мышления, а индивиды с AB(IV) и B(III) груп-
пами – наихудшие. Между лицами мужского и женского пола 
трех групп (юные спортсмены, учащиеся общеобразователь-
ной школы, студенты) достоверных различий в средних зна-
чениях развития логического мышления не установлено, по-
этому фактор полового диморфизма не вносит существенных 
корректив в специфику изменений показателей данной психи-
ческой функции индивидов с разными группами крови.

reziume

sqesobrivi dimorfizmis gavlena logikuri az-
rovnebis ganviTarebaze sisxlis sxvadasxva jgu-
fis mqone 13-15 wlis asakis mozard sportsmenebSi 

1m. xoroSuxa, 2a. bosenko, 3s. prisiaJniuki, 
1o. timCiki, 1e. nevedomskaia

1kievis b.grinCenkos saxelobis universiteti; 
2samxreT ukrainis k.uSinskis saxelobis erovnu-
li pedagogiuri universiteti; 3telekomunika-
ciebis saxelmwifo universiteti, kievi, ukraina 

kvlevis mizans warmoadgenda sisxlis jgufis 
serologiuri markerebis gavlenis gansazRvra 
logikuri azrovnebis funqciis ganviTarebaze 
mozard sportsmenebSi sqesobrivi dimorfizmis 
gaTvaliswinebiT. kvlevaSi monawileoba miiRes 
specializebuli sportuli dawesebulebis go-
gonebma (n=167) da vaJebma (n=143), romelnic, spor-
tis saxeobaTa a.dembos klasifikaciis mixedviT, 
daiyo or jgufad: jgufi A - sportis Cqarosnul-
Zalovani saxeobebi, jgufi B - amtanobaze mimar-
Tuli sportis saxeobebi. gamokvleulTa sakon-
trolo jgufi, romelnic ar misdevdnen sports, 
daiyo or qvejgufad: qvejgufi 1 – 13 - 15 wlis 
gogonebi (n=106) da vaJebi (n=114), zogadsaganmana-
Tleblo dawesebulebebis moswavleebi, qvejgufi 
2 – 17  – 20 wlis gogonebi (n=124) da vaJebi (n=131), 
umaRlesi saganamanaTleblo dawesebulebebis 1-3 
kursis studentebi. logikuri azrovnebis funq-
ciis kvleva tardeboda n.makarenkos “cifruli 
rigebis” meTodikiT. logikuri azrovnebis ra-
odenobriv maCveneblebs warmoadgenda: muSaobis 
dros gamocnobili swori pasuxebis raodenoba, 
azrovnebis siCqare, azrovnebis mdgomareobis 
zogadi Sefaseba. dadgenilia sisxlis jgufis 
SesaZlo gamoyenebis faqti azrovnebis ganviTa-
rebis genetikuri prognozirebisaTvis. gamovle-
nilia, rom sisxlis A(II) da 0(I) jgufebis mqone go-
gonebs da vaJebs aqvT yvelaze kargi asociaciuri 
kavSirebi logikuri azrovnebis sxvadasxva maxa-
siaTeblebiT, xolo AB(IV) da B(III) jgufebis indi-
videbs – yvelaze cudi. sami jgufis (axalgazrda 
sportsmenebi, zogadsaganamanaTleblo skolebis 
moswavleebi, studentebi) gogonebsa da vaJebs So-
ris sarwmuno gansxvaveba logikuri azrovnebis 
saSualo maCveneblebs Soris dadgenili ar aris; 
amitom sqesobrivi dimorfizmis faqtors ar 
Seaqvs arsebiTi koreqtivebi am fsiqikuri fun-
qciis maCveneblebis cvlilebebis specifikaSi 
sisxlis sxvadasxva jgufis mqone individebSi.


