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Abstracts

Topicality. The problem of children health retention and enhancement attracts more and more attention of experts
from different spheres. Significant negative changes in the health state and morpho-functional development of
schoolchildren that were observed during the recent years, on the one hand, are connected with the growth of studying
exertion on the background of considerable breach of study and educational process organization conditions, on the
other hand, with the decline in children organism functional reserves, on which the level of children organism adaptive
resources depends. Among the chain of reasons causing increase in functional disorders and diseases of schoolchildren
the insufficient movement activity takes the leading place. The objective of the research — to study the impact of
systematic physical exertion on the morpho-functional development of senior schoolchidren.132 pupils of the 10—
11 forms took part in the investigation (age group from 16 to 18 years old) participated in the research, including boys —
65 pupils, girls — 67 pupils. The whole contingent of the teenagers was divided by their age, gender and amount of
movement regime. The first group included the pupils with low movement activity, who attended 2 Physical Training
lessons at a comprehensive school. The second group (high movement regime) comprised teenager sportsmen, who
played sports (basketball) 10-12 hours a week, with the prevailing development of organism aerobic resources. The
pupils referred to the 1% and 2" health groups and those who do not have chronic diseases as well as those who had not
been ill for two weeks before the investigation were examined. Results. It was determined that the level of physical
development, functional state of teenager organism are influenced by the amount of movement regime. It was revealed
that boys and girls who go in for sport are characterized by a higher level of physical development and functional
reserves. The teenagers that attend only Physical Training classes at a comprehensive school turned out to have a low
level of physical development. The results of the research make it possible to predict the stages of the ultimate
formation of children organism somatic and physiological rates, to facilitate more objective assessment of the functional
state of organism vital systems.

Key words: morphofunctional development, schoolchildren, physical exertion, sportsmen.

EBenina JKuryanoBa, IBan Craciok. BniamB cucTeMaTHYHUX (i3UYHUX HaBaHTakeHb Ha Mopgo-
(yHKIiOHATBLHMIT PO3BUTOK WIKOJSIPiB. Axmyansuicms. IlpoGiema 30epexxeHHs i 3MIIHEHHS 370pOB’S AiTei
npuBepTae 10 cebe Bce Ounblie yBark (axiBIiB pi3HUX Tany3ed. 3Ha4HI HEraTHBHI 3pYIICHHS B CTaHi 3J0pOB’S Ta
MOP(QOPYHKIIIOHATBHOI'O PO3BUTKY IIKOJSIPIB, SIKI CIHOCTEPIraroThCsl MPOTSATOM OCTAHHIX POKIB, 3 OAHOrO OOKY,
OB s13aHi 31 3pOCTaHHSAM HABYAIHHOTO HABAHTAXCHHS Ha ()OHI 3HAYHMX MOPYIIEHb YMOB HAaBYaHHSA Ta OpraHi3allii
HABYAJIFHO-BUXOBHOT'O TIPOIIECY, a 3 IHIIOTO — 3HIDKEHHSIM ()YHKIIOHAJHHHUX PE3EPBIB OpPraHi3My HiTeH, BiJ SKHUX
3aJIeKUTh PIBEHb AJaNTalliiHUX MOXIHMBOCTEH opraHizmy auTuHU. Cepell HU3KU MPUYMH MiBUIIEHHS (YHKIIO-
HAJIBHUX PO3NIAIiB Ta 3aXBOPIOBAHOCTI AiTEH MIKITFHOrO BiKY HEIOCTAaTHS PyXOBa aKTHBHICTH IOCITA€ YiIbHE MICIIE.
Mema docnidicenns — BUBYNTH BIUIMB CUCTEMATUYHHUX (Pi3MYHUX HABaHTaXEHb HA MOP(ODYHKIIOHANBHIN PO3BUTOK
IiTe CTapIioro MIKITBHOTO BiKy. Y mocmikeHHI B3su ydacth 132 yurs 10—11 kmaciB (BikoBa rpyma Bim 16 mo
18 pokiB), y ToMmy umcii 65 xmomniiiB, 67 aAiB4at. Becb KOHTHHICHT IMiATITKIB PO3MOALIIIMN 32 BIKOM, CTATTIO T4 00’ €MOM
pyxoBoro pexumy. Jlo mepmioi rpynu yBIWIUTH Y9HI 3 HU3BKOI PYXOBOIO aKTHBHICTIO, SIKi BiIBiAyBaJId JTBA YPOKH
¢i3mgHOI KyJIBTYpH B 3arajbHOOCBITHIH mmkom. [pyry Tpymy (BHCOKHE pPyXOBHH pPEXHUM) CKJIANU ITiJTITKH-
cropTcMeHH, ski 3aiiMammcss 10—12 romuH Ha TWKICHH ITPOBUMH BUAAMH cropTy (OackeTOoi) i3 mepeBakHUM
PO3BUTKOM aepOOHHX MOXKIMBOCTEH opraHizMy. OOcTeXKyBalMCh Y49HI, BiJHeCEHi 0 1- Ta 2-1 rpym 340poB’s, AKi HE
MalOTh XPOHIYHUX XBOpOO Ta SIKi B OCTaHHI [Ba TIDKHS TIepel TOCTIDKCHHSAM He XBopind. Pesynemamu pooomu.
YcTaHOBNIEHO, IO HA PiBeHb (HI3MYHOTO PO3BHUTKY, (DYHKIIIOHAIBHOTO CTaHY OPTaHi3My IiUTITKIB BIUTUBAE BEITMYHMHA
pyXOBOro pexkxuMy. BusiBIeHO, IO B FOHAKIB 1 JiBYAT, KOTPi 3aiiMarOTBCS CHOPTOM, CIIOCTEPITaiy HaWBUIIWN PiBEHb
(i3MIHOTO PO3BUTKY Ta (DYHKITIOHAIEHUX pe3epBiB. Y MiUTITKIB, AKi BiIBIXyIOThH JHIIE YPOKHA (Di3UUHOI KYTBTYpH B
3arajJbHOOCBITHIM IIKOJI, BUSIBICHO HU3BKHH PiBEHb (PI3SMUHOTO PO3BUTKY. Pe3ynmbTaTH MOCHIIKEHHS NAIOTh 3MOTY
MIPOTHO3YBATH €Taly KiHIIEBOTO CTAHOBJICHHS COMATO-()i310JIOTIYHMX MOKA3HMKIB OpPTaHi3My JAITeH, CIPHSIOTH OiIbII
00’€KTHBHIN OMIHII (YHKIIOHAIFHOTO CTaHY )KUTTEBO BAXKIIMBUX CHCTEM OPTaHi3MYy.

Karouogi ciioBa: MopdodyHKIiOHANEHINA PO3BUTOK, IIKOJSPI, Pi3HMIHI HABAHTAXXECHHSI, CIIOPTCMEHH.
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JIBesnHa KurynéBa, UBan Cracok. BinsHue cucreMaTHdecKnX (uU3MYecKHX HArpy3ok Ha Mopgo-
(pyHKIHMOHAJbHOE Pa3BHTHE IIKOJIBHUKOB. AKkmyansnocms. [Ipobiema coxpaHeHUS M yKpETUIEHHS 3/10pOBbS JeTei
TIPUBJIEKAET K cebe Bce OOIbIIe BHUMAHUS CIIENNAIMCTOB Pa3IMYHBIX OTpaciieil. 3HaUNTeNbHbIE HEraTHBHBIE C/IBUTH B
COCTOSIHUH 37J0POBbSI 1 MOP(QOGDYHKIIMOHATHHOM Pa3BUTHH LIKOJIFHUKOB, HAOJIIOJAEMBIX B TIOCIEIHNE T'OABI, C OXHOU
CTOpPOHBI, CBSI3aHBI C POCTOM Yy4eOHOM Harpy3ku Ha (OHE 3HAUMTEIbHBIX HApYyIICHWH YCIOBUHA OOydYeHHs U
OpraHu3anyy y4eOHO-BOCITUTATEIBHOIO Tpolecca, a ¢ APYrodl — CHIKEHUEM (YHKIIMOHAIBHBIX PE3EPBOB OpraHM3Ma
JIeTel, OT KOTOPBIX 3aBHCHT YPOBEHb aJalTallMOHHBIX BO3MOXKHOCTEH opraHm3Ma pebeHka. Cpenu psga NpUYUH
MOBBIIEHUS (DYHKIMOHAJIBHBIX PAcCTPOWCTB M 3a00JIeBAEMOCTH JIeT€H IIKOJIBHOTO BO3pacTta HEJZOCTaTOYHas
JIBUTaTelIbHAass aKTUBHOCTh 3aHMMaeT Beayiee Mecto. Ilens ucciedoganus — W3y4uTh BIHMSHUE CHUCTEMAaTHUECKHX
(u3MYIeCKUX HATPY30K Ha MOP(PODYHKIMOHATIBHOES Pa3BUTHE JCTCH CTApIIEro MIKOJIBHOrO Bo3pacta. B mccinenoBaHum
npuHsi ydactue 132 ydyenuka 10—11 xiaccoB (Bo3pactHast rpymma — or 16 no 18 mer), B Tom uncne 65 roHOMIEH,
67 neymiek. Bech KOHTHHTEHT MOAPOCTKOB PACHPENENIIIN 110 BO3PACTY, MOy U 00BbEMY JBHraTelbHOro pexxuma. B
MIEPBYIO TPYIITYy BOLUTH YYEHUKU C HU3KOW JIBUTaTeIbHOW aKTUBHOCTBIO, KOTOPBIE MOCEIIANHN JIBa YPOKa (H3MIECKOM
KYJIBTYpHI B 00111€00pa3oBaTebHON 1IKoe. Bropyto rpynimy (BBICOKHIA ABUIaTENIbHBIA PEXHM) COCTABHIIH ITOJIPOCTKH -
CIIOPTCMEHBI, KOTOphIe 3aHUMaIKUCh 10—12 YacoB B HEJENI0 MIPOBBIMHU BUAAMU cropTa (0ackeTOoI) ¢ MPEeUMYyIIecT-
BEHHBIM Pa3BHUTHEM a’pOOHBIX BO3MOXKHOCTEH opraHu3ma. McienoBannuch yueHUKH, OTHECEHHbIE K 1- 1 2-if rpymmam
3JI0pPOBbSI, KOTOpBIE HE MMEIOT XPOHUYECKUX OOJNE3HEH M KOTOphIE B IMOCIEIHNE JBE HEIENHU Mepel NCCIeJOBAHHEM He
6onenu. Pe3ynvmamol pabomel. Y CTAaHOBIICHO, YTO HA YPOBEHb (PU3NYECKOr0 pa3BUTHS, PYHKIIMOHAILHOTO COCTOSHUS
OopranmsmMa IMnoApOCTKOB BJIMACT BEJIMYHMHA JIBHUIAaTCIBHOIO pEXUMa. BbIﬂBJ'ICHO, 4To y IOHONIEN U JACBYIICK, KOTOPbIC
3aHUMAIOTCS CIOPTOM, HaOJIOJIAeTCS BBICOKUI YPOBEHb (DM3UYECKOrO Pa3BUTHA M (PYHKIMOHAJIBHBIX PE3EpBOB. Y
HOJPOCTKOB, MOCEIIAIOIINX TOJIBKO YPOKH (PU3MUYECKOH KyIbTYphl B 00I1e00pa30BaTeIbHOM LIKOJE, BBIBICH HU3KHUN
YPOBEHb (I)I/ISI/I‘-ICCKOFO pa3BUTHUA. PeSyJ'[I)TaTI)I HCCIICAOBAaHNA TIO3BOJIAKOT TIPOrHO3MPOBATH OTallbl KOHCYHOI'O
CT@QHOBJICHHSI COMAaTO-(PU3MOIOTMYECKUX TMOKa3aTesied opraHu3Ma JieTeid, CoCOOCTBYIOT Oojiee 0OBEKTUBHOM OLECHKE
(byHKIlI/IOHaIII)HOFO COCTOAHHMA )KU3HECHHO BAXXKHBIX CUCTEM OpraHu3Ma.

KuioueBble ci1oBa: MOpGOQyHKIMOHAIBHOE Pa3BUTHE, IKOJILHUKHY, (PU3NYECKHE HATPY3KH, CTIOPTCMEHBI.

Introduction. Human health is a leading priority of modern society, its retention is one of the basic
functions of such society institutions as medicine, sport, recreation and leisure. The strategy of health
retention is reflected in regulatory legal and methodological documents that regulate the development of
education, physical education, sport and health care in Ukraine. However, the practical realization of such
strategy is complicated by the whole system of social economic, organizational governing and cultural
factors [1; 3; 4].

The statistics and sociological study data of the state of population health, life and health culture in
Ukraine excite serious anxiety of experts. The increase in death rate due to the rise in disease incidence and
disability, low birth rates, depopulation, extension of deviant forms of behavior with health risks become
destructive manifestations and consequences of those social transformations which the Ukrainian society has
endured during the recent decades [4].

The biggest anxiety is caused by the abrupt worsening of children health characteristics, which have
been noted during the recent years. Thus the problem of children and adolescents™ health retention and
enhancement attracts more and more attention of doctors, educators, sociologists. Herewith chronic
pathology growth paces among adolescents at the age of 15-18 are 1.5-2 times higher as those of the children
before 14 years old. Such negative peculiarities of the modern educational process as increase of static
exertion, restriction of pupils® locomotion on the background of educational activity intensification lead to
the development of untimely tiredness and stressful states for schoolchildren, tension of their organism
adaptive mechanisms and, as a result, to the worsening of children health state [5;6].

There are such negative tendencies noted in children morpho-functional development as the inhibition
of growth and puberty of 1/3 boys and girls, decrease of lung capacity (by 15%), hand muscle strength (by
18%) [4]. It is indicated that significant negative changes in the health state and morphofunctional
development of schoolchildren that were observed during the recent years, on the one hand, are connected
with the growth of studying exertion on the background of considerable breach of study and educational
process organization conditions, on the other hand, with the decline of functional reserves in children
organism, on which the level of children organism adaptive resources depends [2; 3; 5; 7].

It is generally recognized that one of the most important factors of disease risk is hypokinesia which
causes health level decline and a whole range of pre-pathologic states [1; 3; 5]. Among the reasons for the
increase of functional disorders and disease incidence of schoolchildren insufficient movement activity
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occupies the leading place. The extension of hypokinesia among the pupils of comprehensive schools
reaches 60-80% [3].

In childhood and adolescence and in the period of physical and psychic formation hypokinesia plays a
considerably negative role, because at such stage of development the biological significance of locomotion is
enormous. With the efficient movement regime the child individual development shifts to a higher level
within its genetic program [5; 6]. Therefore, the natural stimulation of growth and development processes
takes place, studying of which has not only theoretical importance for the age physiology but exclusively
practical — health retention of rising generation as the reserve of the most important component of
manufacturing forces — working population.

In the presence of a large number of publications on the regularities of organism growth at different
ontogenesis age stages the problem of formation, retention and assessment of individual health still remains
also urgent today.

The research aim is to study the impact of systematic physical exertions on morpho-functional
development of senior schoolchildren.

The materials and methods of the research. 132 pupils of the 10-11 forms (age group of 16-18 years)
participated in the research, including 65 male and 67 female pupils. All the contingent of adolescents was
divided by age, gender and amount of movement regime. The first group included the pupils with low
movement activity, who attended 2 Physical Training lessons at a comprehensive school. The second group
(high movement regime) comprised adolescent athletes, who did sports (basketball) 10-12 hours a week,
with the prevailing development of organism aerobic resources. The pupils referred to the 1% and 2" health
groups and those who doesn't have chronic diseases as well as those who had not been ill for two weeks
before the investigation were examined.

The methods of the research. Theoretical methods: synthesis and generalization of literature sources.
While investigating the peculiarities of senior schoolchildren morpho-functional development were
evaluated on the basis of measuring somatic and physiological rates. The reaction of children organism
physiological systems in the conditions of life activity was determined by means of functional tests;
statistical methods of analysis.

The results of the research. Discussion. Taking into consideration the fact that one of the most
sensitive and objective evidences of children population health state is physical development, and the
processes of child growth and development are closely related to an individual way of life, we carried out the
morphological and functional evaluation of the 16-18-year-olds’ organism adaptation to different movement
regimes.

It was determined that the morpho-functional indices within one age and gender group were quite
variable. The basis of somatometric methods of human physical development is comprised by the body
morphological parameters: height, body weight, chest girth. Our study of anthropometric indices of boy and
girl bodies found out age and intergroup differences, which are represented bellow (See Table 1). The
received data determined that at the age of 16-18 years the boys’ body height of both groups increases by
more than 7 cm and the girls’ — by 5-7 cm.

Table 1
Anthropometric indices of boys and girls with different levels of locomotion
Age, years Boys (n=31) Male athletes (n=34)
M=+m | o M=+m ‘ 0
Body height, cm
16 165.23 £0.49 3.62 168.36 £0.51* 3.86
17 169.48 +0.54 3.84 172.28 +0.62* 4,11
18 172.52 +0.68 4,12 175.41 +£0.74* 4.38
Body weight, kg
16 61.41 +0.36 2.11 64.32 +£0.41* 2.34
17 64.36 +0.45 2.38 67.18 +£0.52* 2.46
18 67.51 +£0.64 2.61 70.45 +0.68* 2.72
Chest girth, cm
16 82.16 +£0.44 2.58 84.24 +0.38 2.81
17 84.31 +£0.61 2.66 87.31 £0.46* 2.94
18 87.45 +0.65 2.71 90.52 +0.58* 3.22
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Age, years Girls (n =35) Female athletes (n =32)

’ M=m | 5 M=m | 8
Body height, cm

16 164.31 +£0.47 3.61 165.61 +0.49 3.75

17 167.26 +0.52 3.88 168.32 +0.54 3.96

18 169.15 +0.63 411 172.18 +£0.66** 4.25
Body weight, kg

16 58.42 +0.35 2.06 60.22 +£0.42** 2.42

17 61.31+0.43 241 64.38 £0.51** 2.57

18 64.16 +0.61 2.56 68.17 £0.62** 2.62
Chest girth, cm

16 79.26 +0.65 2.51 81.26 +0.72 2.67

17 82.45 +0.76 2.68 84.38 +0.79 2.78

18 84.37 +0.81 2.76 87.25 +0.88** 2.85

Notes: *— the relevance of the differences in comparison with the results of the boys group (p<0,05),; ** — the relevance of the
differences in comparison with the results of the girls group (p<0,05).

It should be noted that the male athletes’ body height is characterized by higher indices in all age
groups. So, if the body height of the boys who do not go in for sport is 172.524+0.68 cm, then of those from
the group of the male athletes it is 175.41+0.74 cm (p<0.05). In general, body height is an integral index that
changes during life and depends on the rate of growth and development of certain bones.

The body weight is quite a labile index of physical development which quickly responds to exo- and
endogenous factors, directly depends on the height but its increase occurs unevenly with age. We determined
that adolescents’ body weight indices in the period of 16-18 years continuously increase, and body weight
gain of the boys from both groups is more than 6 kg, and for the girls — 6-8 kg. The highest indices of body
weight are determined in the adolescents™ athletes of all age groups, and the discrepancy is more than 3-4 kg.
For instance, the body weight of the boys that do not go in for sport is 67.51+0.64 kg at the age of 18, and in
the group of the male athletes — 70.45+0.68 kg (p<0.05).

The investigation of chest girth also discovered age changeability and group differences of the
examined. The highest rates of chest girth gain in a year were found out in the group of adolescents going in
for sport.

So, while at the age of 16 the chest girth indices of the male athletes are 84.24+0.38 cm, by the age of
18 the given index rises up to 90.52+0.58 cm. The peculiarity discovered by us consists in reliably larger
(p<0.05) chest girth of adolescent athletes in comparison with the group of children with low movement
regime.

Thus, the study of anthropometric indices of adolescents’ body total parameters discovered age and
group differences. The determined growth activity of physical development indices allows us to characterize
objectively age changeability in the body structure at the final stage of the somatic type formation. The
adolescent athletes total body sizes are characterized by the maximum value, while those with the low
movement regime are distinguished by the minimum figures of the studied indices. It may be stated that
doing sports has stimulating impact on the growth of the body total sizes.

While anthropometric investigations characterize organism structural changes, physiometric indices, to
a considerable extent, reflect functional state of certain organs and organs systems.

The investigation of heart rate (HR) discovered the following peculiarity: in the period of 16-18 years
the decline of the given index by 5-6 bpm is observed in all groups of the examined boys, and 5-8 bpm in the
groups of the girls. (See Table 2, Table 3).

It was determined that the heart rate of the adolescent athletes was relevantly lower than the one of the
children with the low movement regime. The reduction of the heart rate under the influence of systematic
trainings is connected with the enhancement of parasympathetic impacts on the heart automatism function
which reflects the efficiency of cardiovascular system functioning.

81



Physical Education, Sports and Health Culture in Modern Society. N 3(43), 2018, 78-85

Table 2
Physiometric indices of boys’ organism with low level of locomotion
Boys (n=31) Female athletes (n=34)
Age, years M=m | 5 M=m | 5
HR, bpm
16 81.2540.48 2.61 68.21+0.42** 2.45
17 78.4140.42 2.56 65.36+0.39** 2.41
18 76.38+0.38 2.49 62.4240.35** 2.36
BPc, mm Hg
16 119.2440.96 4.21 118.61+0.92 4.16
17 122.15+0.92 4.33 120.18+0.88 4.22
18 124.28+0.86 4.39 121.45+0.84* 4.28
BPd, mm Hg
16 75.3140.65 2.46 84.34 +0.63 2.41
17 77.26+0.62 2.44 75.16+0.61* 2.36
18 79.3040.59 2.39 76.144+0.57* 2.32
LC, |
16 2.75+0.09 0.36 3.62+0.15* 0.51
17 2.98+0.11 0.41 4.15+0.17** 0.58
18 3.24+0.13 0.49 4.46+0.19* 0.63
Hand dynamometry, kg
16 28.3140.31 1.46 34.1840.36** 1.61
17 31.15+0.34 1.52 39.2640.39** 1.69
18 34.2+0.37 1.62 42.35+0.41** 1.75
Spinal dynamometry, kg
16 86.35+0.81 2.62 98.6540.92** 291
17 90.24+0.85 2.75 115.24+0.96** 3.08
18 94.16+0.91 2.88 125.31+0.99** 3.16

Notes: *— the relevance of the differences in comparison with the results of the boys group (p<0.05); ** — the relevance of the
differences in comparison with the results of the boys group (»p<0.01).

Table 3
Physiometric indices of girl organism with different level of locomotion
Age, Girls (n=35) Female athletes (n=32)
years M=+m | b} M=£m | )
HR, bpm
16 85,36+0,49 2.65 67.61+0.44 2.41
17 79.45+0.41 2.51 64.45+0.41" 2.37
18 77.18+0.39 2.46 62.28+0.35" 2.31
BPs, mm Hg
16 116.15+0.95 4.25 115.34+0.89 4.04
17 118.42+0.91 4.21 117.18+0.82 3.92
18 119.62+0.88 4.15 118.45+0.76 3.84
BPd, mm Hg
16 73.65+0.64 2.49 72.48 £0.62 2.31
17 75.34+0.61 2.41 73.32+0.59** 2.26
18 76.18+0.58 2.35 74.15+£0.56** 2.22
LC, |

16 2.46+0.09 0.32 3.46+0.14** 0.49
17 2.78+0.11 0.36 3.81+0.16** 0.54
18 3.06+£0.13 0.41 4.15+0.18** 0.58
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Hand dynamometry,kg

16 24.15+0.29 1.35 29.65+0.33** 1.44

17 28.26+0.32 1.42 34.2840.36** 1.56

18 31.3540.35 1.54 37.1540.39** 1.64
Spinal dynamometry, kg

16 72.18+0.69 2.61 82.65+0.75" 2.81

17 78.26+0.73 2.75 94.15+0.81" 2.87

18 84.36+0.78 2.82 106.48+0.88" 2.94

Notes: **— the relevance of the differences in comparison with the results of the girls group (p<0.05); * — the relevance of the
differences in comparison with the results of the girls group (p<.01).

The indices of the systolic blood pressure (BPs) and diastolic blood pressure (BPd) are also
characterized by age changeability and group differences. In the period of 16-18 years old the index of
systolic blood pressure in all the boys groups increases by 3-5 mm Hg, in the girls groups — by 3-4 mm Hg;
the indices of diastolic blood pressure — by 2-4 mm Hg and 2-3 mm Hg respectively.

In all age periods involved in the experiment the indices of adolescent athletes’ blood pressure are
characterized by lower figures which is explained by the considerable reconstruction of hemodynamics under
the influence of high physical exertion.

In the period of 16-18 years old the index of lung capacity (LC), hand and backbone strength of all the
examined girls and boys continuously is growing. The increase of the mentioned indices in the group of
adolescent athletes is characterized by the highest rate.

For the integral evaluation of the blood circulation state we calculated certain hemodynamic indices
(See Table 4, Table 5). The pulse pressure of the boys and girls groups tends to increase and by the age of
18 it reaches the highest rates.

Table 4
Hemodynamics indices of boys’ organism with different level of locomotion
Age, Boys (n=31) Male athletes (n=34)
years M=m I M+m | i}
Pulse pressure, mm Hg.
16 43.93+0.45 2.38 44.27+0.41 2.16
17 44.89+0.43 2.25 45.02+0.39 2.04
18 44.98+0.41 2.17 45.31+0.37 1.91
Systolic output, mL
16 61.25+0.56 2.56 63.18+0.58 2.61
17 65.46+0.59 2.65 66.35+0.62 2.75
18 68.15+0.62 2.75 71.12+0.65* 2.82
Cardiac output, L/min
16 4.81+0.12 0.48 6.84+0.16* 0.62
17 5.06+£0.14 0.54 7.26+0.18* 0.69
18 5.26+0.15 0.59 7.68+0.19* 0.75
Cardiac index, L/min/m?
16 3.12+0.13 0.37 3.61+0.17* 0.48
17 3.35+0.15 0.42 3.82+0.19* 0.52
18 3.56x0.17 0.47 4.12+0.21* 0.58

Notes: *— the relevance of the differences in comparison with the results of the boys group (»p<0.05);

In the group of adolescent athletes the pulse pressure indices are characterized by the highest rates
during all the investigated age period, although the relevant differences were not discovered.
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Table 5
Haemodynamics indices of girls organism with different level of locomotion
Age, Girls (n=35) Female athletes (n=32)
years Mz=m D M:m \ 3
Pulse pressure, mm Hg
16 42.50+0.48 2.21 42.86+0.45 2.19
17 43.08+0.49 2.19 43.86+0.43 2.23
18 43.44+0.51 2.15 44.30+0.44 2.14
Systolic output, mL
16 61.45+0.57 2.54 62.48+0.59 2.57
17 63.26+0.59 2.65 65.31+£0.61** 2.65
18 65.15+0.62 2.71 69.18+0.65** 2.78
Cardiac output, L/min
16 4.68+0.12 0.46 5.64 £0.17** 0.58
17 4.85+0.14 0.52 5.98+0.19** 0.62
18 5.06+0.16 0.57 6.24+0.21** 0.65
Cardiac index, L/min/m?
16 3.06+0.09 0.35 3.41+0.12 0.43
17 3.21+0.11 0.39 3.65+0.14 0.49
18 3.36+0.12 0.42 3.88+0.16** 0.56

Notes: ** — the relevance of the differences in comparison with the results of the girls group (p<0,05).

The calculations of the systolic output allowed us to discover age and group differences among the
examined adolescents. We determined that systolic output in the period of 16-18 years old increased by 4-
7 mL both for boys and girls. The given index is much higher for the adolescent athletes than for those
children that did not go in for sport (p<0.05).

In order to level the possible impact of individual anthropometric characteristics of the hemodynamic
indices of the examined children we calculated cardiac index. It was determined that cardiac index in all
experimental groups reached the highest rates by 18 years old. In the group of adolescent athletes the cardiac
index of all age groups is characterized by the highest rates.

Thereby, the received data allowed us to discover age changeability and group differences in the
formation of hemodynamic indices. By the age of 18 practically all boys and girls are characterized by
stabilizing the cardiovascular system functional maturity. However, the change rate of these indices for
better was revealed in those children who go in for sport. Regular physical exertion considerably increases
functional power and efficiency of cardiovascular system activity of adolescent athletes’ organism.

Conclusions. The carried out investigation shows that regular physical exercises facilitate increase of
the function level of children’s organs and organism system. In the process of muscle activity as a result of
systematic physical trainings children increase functional resources of cardiovascular, respiratory and other
systems, develop the complex of structural functional changes directed upon optimizing the activity of both
certain systems and the entire organism. Such changes comprise the foundation of enhancement and disease
prevention in the process of healthy physical exercising; here with the resistance of organism to unfavorable
environmental conditions increases.
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