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Abstract

The study reveals the issue of studying the physisaelopment and a somatotype of a child to develmethodology for
initial swimming training in open water bodies. Tiolowing methods are used in the work: analysid generalization of
literary sources, medical-biological methods (astbmetric), pedagogical observation, methods ohemaatical statistics
with using «Excel 2000». The buoyancy of primarhasd children was diagnosed in real conditions wingming
training lessons with two tests: horizontal andieat. The survey sample consisted of children a8€@ out of which
there were 15 girls and 14 boys. They were at «3wirg school» in Kherson during June 2016. All ctéld were able
to swim. An individual assessment of the degrearthropometric development indicators using certtiméables
revealed that children with an average level ofgidgl development predominated in two sexuallyvactige groups,
but there was a significant percentage of childvih a low level of physical development.

In the course of the study, it was discovered timyss and girls of hypersthenic somatotype had tagal in two
exercises; children of primary school age of nomewis and asthenic somatotype had less buoyanay.ahhlyzed
values of the correlation coefficients indicatedttthere was an insignificant connection betweeaghtend buoyancy.
The study observed the relationship between thatars of body weight and the result of buoyarest.t The most
significant relationship wass between the resuthefchest volume and the result of the buoyarstg.te

Key words: swimming, buoyancy, physical development, somamtypimary school age.

Ouibra OOpakeil. YpaxyBaHHsI COMATOTHIY B PO3pPOOI[i METOAMKHU MOYATKOBOIr0 HABYAHHS IUIABAHHSI
aiTeii. Y nocniuKeHHI PO3KPUTO NMUTAHHS BpaxyBaHHS (Di3WYHOIO PO3BHUTKY Ta COMATOTHITy AWTHHH IJISL PO3pPOOKH
METO/IMKH MOYAaTKOBOTO HABYAHHS IUIABAHHS Ha BiIKPUTHX BOAOWMAaX. Y poOOTI BUKOPHUCTAHO TaKi METOAH: aHAMI3 i
y3arajJbHEHHS JITEPATYPHHUX JDKEPE, MEIUKO-0i0I0r YHI MeTOaM (AHTPOIIOMETPUYHI), MEAaroridyHe CIOCTEPEKEHHS,
METOAM MATEMATHYHOI CTATHCTUKH i3 3acTocyBaHHsM mporpamu «Excel 2000».IlmaBydicte miTel MOJIOIIIOrO
HIKUTBHOTO BiKY JIarHOCTYBQJIM B PEAlbHUX YMOBAaX MPOBEJCHHS HABYAJIbHUX 3aHSAThH i3 IJIABAHHS JBOMA TECTAMH —
TOPU30HTAIBHUM 1 BepTUKajabHUM. OOCTEe)KyBaHNH KOHTUHIEHT ckiamn 29 mitei Bikom 8—9 pokiB, siKi mepedyBaid B
«Ikom riaBaHHss» M. XepcoHa y 2016p. npoTsaroM depBHS Micsisl. YcCi OiTk BMUTH 11aBatd. [HIMBIAyalbHA OI[iHKA
CTYIEHSI PO3BUTKY AHTPOMOMETPHUYHMX I[MOKA3HHKIB 13 BHUKOPUCTAHHSM [CHTHJIbHUX TaOJWIlh BUSBHIA, IO Y JBOX
CTaTEBOBIKOBUX TpyIax IMepeBa)karoTh JITH i3 cepeAaHiM piBHEM (PI3WIHOTO PO3BUTKY, ajie CIIOCTEpPIiraad HAasIBHICTH
3HAYHOTO BiJICOTKA JOCITIKYBAaHUX i3 HU3BKUM piBHEM (Pi3UIHOTO PO3BUTKY.

VY Xomi JOCIIPKEHHs BUSBIUIM 110 BHCOKMI PIBEHB i3 JIBOX BIPAaB OTPUMAIM XJIOIYMKM M JIBYaTKa TilepCTEHIYHOTO
COMATOTHIY, JITH MOJIOJIIOrO IIKIJIBHOTO BIKYy 3 HOPMOCTEHIYHHM Ta aCTCHIYHUM COMATOTHIIOM MAalOTh MEHIILY
aBy4icTh. [IpoaHanizoBaHi 3HAYEHHS KOSQIMMIEHTIB KOPEIAIIii CBiYaTh MPO HASBHICTH HE3HAYHOTO 3B’ 13Ky MiXK 3pOCTOM 1
IUIABYYICTIO. Y XOAi JOCIHI/DKEHHS ITOMIYCHO 3B’ 530K MDK NMOKa3HMKAMH Bark TUIa Ta Pe3yJbTaToOM TECTy Ha IUIABYYiCTb.
Haii0isb1r icTOTHI B3a€MO3B’ SI3KH MPOCTEKHMIIN MK pPe3yJibTaTaMu 00’ €My IpYAHOI KJIITHHH Ta TECTIB HA IUIABYYICTh.

KuiouoBi ciioBa: muiaBaHHs, TUIaBYJicTh, (Di3UNIHUNA PO3BUTOK, COMATOTHII, MOJIOAMINHN IIKiTBHAN BiK.

Oabra O0pazkeil. Y4eT coMaTOTHIIa B pa3padoTKe MeTOAMKH HAYAJIBHOr0 00y4YeHHUs IUIABAHHUIO AeTeil. B
UCCJIEJOBAaHUN PACKPBIBAIOTCS BOIIPOCHI M3Yy4EHHUS! (PU3MYECKOrO Pa3BUTHS M cOMaTOTHIA peOeHKa aiisl pa3paboTKu
METOJWKH HAdaJIbHOTO OOy4YeHHS IUIaBAaHHIO Ha OTKPHITHIX BojoeMax. B paboTe MCTHONB30BaHBI TaKWE METOJBI, Kak
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HAOJIO/ICHHE, METO/IbI MaTEMAaTHYECKOM CTATHCTHKU ¢ mpumeneHueM nporpammbl «Excel 2000»ITnaBydects meteit
MITQIIIEr0 MIKOJIFHOTO BO3pacTa AWArHOCTHPOBATIACH B PEANIbHBIX YCIOBUSX MPOBEICHHS YICOHBIX 3aHATHH IO TUIABAHHIO
JIBYMsI TECTAMU TOPH3OHTAIBHBIM U BepTUKaibHbIM. OOCienyeMblii KOHTUHTEHT coctaBuin 29 nereii B Bospacte 8—9 e,
KoTopble Haxomwiuch B «lllkone mnaBanus» B Xepcone B 2016r. B TeueHue uioHs Mecsia. Bee getu ymenu miaBaTh.
WunuBuyansHas OLCHKA CTEIICHU Pa3BHUTHS aHTPOIIOMETPHUUYCCKUX TIOKa3aTeNei ¢ UCMONB30BAaHUEM IICHTIIEHUX TaOJIHUI]
MTO3BOJIFJIA OIIPEENIUTH, YTO B IBYX MOJIOBO3PACTHBIX TPYIIaxX Mpeo0IaJaroT IETH CO CPSIHUM YPOBHEM (DU3HYECKOTO
pa3BUTH, HO HAOJIIOAETCsl HANMYNE 3HAYUTEIILHOTO IPOLICHTA JIETEH ¢ HU3KMM YPOBHEM (PU3NYECKOTrO pa3BUTHS.

B xoje uccenoBanusi 0OHAPYKEHO, YTO BRICOKHI YPOBEHB U3 JIBYX YIPAKHCHHUH MOTYYHIN MAaJTbUUKU U ICBOYKH
THTICPCTEHNYECKOTO COMATOTHIIE, IETH MITAAIIETO MIKOJIBHOTO BO3pacTa ¢ HOPMOCTEHUUESCKAM M aCTCHHYECKMM COMATOTHITAMU
MMEIOT MEHBIIYIO IUIaBy4ecTsb. [IpoaHanm3upoBaHsl 3HaUYCHUS KO3()(PUIIMECHTOB KOPPEISAINH, CBUACTEIbCTBYIOMNX O
HQJIMYUY HE3HAUUTEIBHON CBSI3U MEXAY POCTOM U IUIaBYyuYecThbl0. B xozie uccienoBaHMs 3aMedaeTcsl CBsI3b MEXKAY
MOKa3aTelsIMA Beca Tela W pe3yidbTaTOM TecTa Ha IUIaBydecTh. Hambojee CyIIeCTBEHHBIE B3aUMOCBS3H MEXKIY
pe3yipTaTamMu 00BeM TPyIHON KIETKH U TECTOB Ha IJIaBY4eCTh.

KiroueBble cioBa: [1aBaHUE, IUIABYYECTh, (PU3NUECCKOE PA3BUTHE, COMATOTHII, MIIA/IIIHIA IIIKOJIBHBIA BO3PACT.

Topicality. The education of a healthy generation with harowidevelopment of physical and spiritual
qualities is one of the main tasks of modern sgciduman health is the highest value in any sodetsed
on humanistic and democratic principles, the magtartant property of the state, it is an indisplgab
priority, a guarantee of vitality and progress otisty [1; 2; 3]. Together the quantitative and ljatve
display of physical development level, the relagitip between the sizes and the intensity of theiwth,
like other somatometric features reflect the pldseslopment and maturity level inherent in eveagstof
ontogenesis [1]. Physical development is one ofdbtors that determines the success of the deweopof
motor activities in swimming [5]. Considering it asmorpho—functional state of a person, one shpaid
attention to the features that predominate in ¢aagogical process of studying swimming. Anthroppmological
features of a human structure are an importantopdition for effective mastering of swimming skills
However, data on the influence of anthropometrididators on the ability of learning swimming is
controversial. M. O. Bernstein points out that each body type, his muscles, and especially thetste
and the degree of development of its brain leveéss@ diverse and unique that even when the sKill i
mastered in general, each student is very muctbwated to the motor part of the skill to his perabn
characteristics». Therefore, the issue of studitiegphysical development and the somatotype ofild h
still relevant to develop a methodology for initalimming training in open water bodies [6].

The purpose of the study:to study the somatotype as a part of the methogtadbgprimary teaching
swimming.

Materials and methods of research:The survey sample consisted of 29 children aged] 8ut of
which there were 15 girls and 14 boys. They wereSatimming school» in Kherson during June 2016. All
children were able to swim.

The following methods are used in the work: analymsd generalization of literary sources, medical-
biological methods (anthropometric), pedagogicaertation, methods of mathematical statistics witimg
Excel 2000. Anthropometric measurements (body lengtdy weight, and chest perimeter) were performed
to determine the level of physical developmentminpry school age children. The value of each oleti
indicator was estimated by comparing the actualevaf each three indicators of physical developmetit
the norms of the relevant standard according t@sessment tables of the centimetric type [1Bd$ed on
the data, the level of physical development watedtaChildren with body length, body weight andimeter
of the chest in the range lower than average, geeand above average obtained the evaluation afheh&ous
development». The second values were evaluatedstaarrdonious: low or high growth, deficiency or ess
weight. Diagnosis of somatotype was carried oub®ting to the method of M. V. Chernorutsky [1; 2; 4
According to the index of physical development € fhinyu index (Pl), the children were divided into
somatotypes: asthenic with PI> 30, hypersthenib Rilt<PI and normosthenic type at 10 <Pl <30. Siaél
data processing and the estimation of the prolbahifi differences between the indicators were penéal
using Student's t-test for unequal number of olagems. The buoyancy of the primary school childnexs
diagnosed with two tests: horizontal and verti&ald]. The first is the ability to lie on the watefyrochkax.
We offered the child to perform the exercise: keta deep breath, to put arms and legs apare tnlithe
water on the chest immersing the face in the watehold the breath, to lie on water to the teasher
commands (count up to 7-9). The low level was reddby the children that breathed in, tried to lietloe
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water, but were afraid to get their feet off thétm of the reservoir, to lower the whole facehe water.
The children who breathed in, lay on the water,fixgtd the pose «Zyrochka» for a short time (caymto
3-5) or did it wrong, got the average level.

The high level was received by children who bredtime lay on the water, fixed the pose «Zyrochka»
correctly for a long time (count up to 7-9). Whegrfprming the second test, the child on a full brea
gradually plunged into the water vertically withetlhands raised up. The high level of buoyancy was
characterized by immersion, in which the elbow t®iat its end point were at the surface of the mydbe
average level was characterized by immersion, iichvthe bristles were above the water, the childvaon
received a low level were immersed completely anlibttom of the river. All tests were carried otthw
safety precautions and under the supervision ofstmicnming instructors, a lifeguard and a nurse.

The Results of the StudylIndicators of length and body weight, chest cirtenence and their ratio to a
certain extent predetermine such hydrodynamic tiealas body balance in water, buoyancy, streangini
In its turn, the body weight is in close correlatig = 0,84) with hydrodynamic resistance [6]. fis@erse
body sizes also affect the value of water resigtaScientists emphasize the importance of bodydimgjl
(somatotype) in the process of teaching swimmirlg This is due to differences in the manifestatain
motor skills of a person depending on the soma®tylp should be noted that the proportions and
constitutional features of the body structure hawesffect on the kinematics of human movementsutiivo
the spatial organization of the bio chains in tmecpss of mastering the motor skills (A. N. Laputin
V. L. Kashuba). In swimming we are dealing with fhr@cess of spatial organization of movements in an
environment that is radically different in its pevpes from the everyday human environment. It also
requires pedagogical attention in the teachinggs®{5; 6].

The analysis of the results of anthropometric mesmsants showed that the growth rates of the
surveyed girls and boys of 9 years old did notediffignificantly and were: the boys of 9 years 1i2,5 +
1,61 cm and the girls 133,3 + 2,20 cm. Such resultsestimated according to the table of standasdbte
average development level of primary school childdedicators of body weight of 9 year —old boys a
29,5 + 1,65 kg, and the girls of 9 years old ar&6291,65 kg, which correspond to the average gaysi
development level of primary school children. Theasurement of body weight revealed that, both gints
boys indicators correspond to the average levedhgkical development of primary school childreneTh
results of the measurements of the chest perinoét@ryear-old children correspond to the averagellef
physical development of primary school children avete 66,4+1,20, and 9 year-old girls were 63,9%1,5
cm. Analysis of results of anthropometric measurgsiare shown in table 1.

Table 1
Somatometric Indicators of Primary School Children
Age Sex Body Weight Length Body Chest Circumference
B 29,5+1,65 (13,8) 133,3+2,20 (4,4) 66,4+1,20 (5,1)
8-9
G 30,3+1,73 (5,3) 132,5+1,61 (1,2) 63,9+1,57 (2,3)

An individual assessment of the development degfeanthropometric indicators using centimetric
tables revealed that the children with an averagellof physical development predominated in twe ag
groups, but there was a significant percentagbheothildren with a low level of physical developrhen

Thus, 86,6 % of the girls and 85,7 % of 9 yearlotyys had harmonious physical development. 13,4 %
of the girls and 14,2 % of 9-year-olds had disharimas development.

The study of anthropometric profile of 9 year-ohdldren allowed to identify three main somatotypes.
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Pic. 1.Percentage of 9 Year old Boys and Girls Somatstype

At the age of 9, 42,8 % of the boys had asthenigagotype and 35,7 % had normosthenic, 21,5 % —
hypersthenic. The girls of 9 years old had suchatotypes: 46 % asthenic, 40,5 % normostenic arsl %3,
hyperesthenic. At the age of 9 the growth ratesglever body weight, so at this age the childogn
asthenic somatotype predominate. The results afimatotype study of 9 year-old children are shiovic. 1

To determine the buoyancy level of the primary stlebildren, two common tests have been suggeSted [
The results of the tests are shown in table 2.

Table 2
The Result of the Buoyancy Tests in the Percentagé 9 Year-old Children
Nameof Buoyancy Sex Level, %
Tests High Medium Low
Boys 28,5 50 215
Horizontal n-14
Girls 26,7 53,3 20
n-15
Boys 28,5 57,2 14,2
Vertical n-14
Girls 26,6 46,8 26,6
n-15

A high level of two exercises had boys and girlshef hyperesthenic somatotype as found in the study
The results of buoyancy tests in the percentage chsomatotypes of 9 year—old children are gietable
3 and table 4.

Table 3
Test Result (Vertical) of Buoyancy in the Percentagyof Somatotypes of 9 Year-Old Children

Girls Boys
Name of the Somotype : :
P High Level Medium Low Level | High Level Medium Low Level
Level Level
Asthenic 28,5 42,8 28,5 16,6 66,6 16,6
Normosthenic 16,6 50 33,3 20 60 20
Hyperesthenic 50 50 0 75 25 0

The study found out that the children of primariea age with normosthenic and asthenic somatotype
had less buoyancy. The highest percentage of thérexn who received the average level was one with
asthenic somatotype (66,6 % of the boys). The kighercentage of the children who received a loxelle
was the children with normosthenic somatotype (33,8f the girls).
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Table 4
Test Result (Horizontal) of Buoyancy in the Percemtge of Somatotypes of 9 Year-Old Children
Girls Boys

Name of the Medi Medi

somotype High level Ieevlglm Low level High level Ieevlglm Low level

Asthenic 14,3 57,2 28,5 16,6 50 33,4
Normosthenic 33,3 50 16,7 20 60 20
Hyperesthenic 50 50 - 75 25 -

The study allowed us to determine whether ther@ c®rrelation between growth rates, indicators of
body weight, chest circumference and the resulsiofancy tests for the children of 8-9 years old.

Analyzing the values of correlation coefficientszan be seen the slight connection between grandh
buoyancy. Thus, the correlative connections arealed between the growth and the result of the &y
tests (r = 0,6). There was also a link betweenhibdy weight and the result of the buoyancy tese Th
relationship between these indicators is (r = Oufich also indicates the average level of cor@tatThe
most significant interconnections were traced betwthe result of the chest volume and the resuthef
buoyancy test. Their relationship is (r = 0,8) ttingicates a high level.

The study clarified and confirmed that the child@nprimary school age with normosthenic and
asthenic somatotype have less buoyancy. This camfdained by the fact that in a proportional wayscle
and bone mass prevail over fat mass. Muscles andsblsave more buoyancy than water (i.e. heavier tha
water). It is difficult for them to stay afloat weibut moving, but they can easily develop speedraogk in
the water. It is also easy for them to maintainakatce in water. Swimming lessons of this typeraost
suitable in deep water [2].

It is found out that somatotype should be takeo #xtcount while developing water exercises. It is
necessary to apply different positions of the bddyorder to allow children feel comfortable while
exercising. The exercises, that require maintaitiveghorizontal position of the lower part of thadl, will
be inconvenient to perform for people with normesib type of body. They will have to make more affo
to keep the legs afloat. It is recommended to dfiem the exercises that require a vertical positibthe
body. Horizontal position in the water is more matdor hypersthenetic somatotype. Lessons in sicatr
position are less natural, when exercising theylneetrain the abdominal muscles more strongly.

It is found out if fat accumulation is mainly foural the lower part of the body, the legs and hips
become more buoyant. Thus, these children areydespt on the water in a horizontal position. Wiien
accumulation is in the upper part of the body, threo area becomes more buoyant, so it's easieufdr
children to stay in the water in a vertical positidhe best buoyancy for the children of hypersttien
somatotype leads to a problem of balance or maingia fixed position in the water. Therefore, the
exercises that cause the perturbation of the wased to be transferred to «shallow water». It ghdd
remembered that when exercising on «shallow wagebig burden will affect the joints. This requires
adjustments to the training process.

Therefore, it is necessary to offer different posg that are appropriate for each type of buoy§icy, 6].

Conclusions and prospects for further researchAn individual assessment of the development degree
of anthropometric indicators using centimetric éabtevealed that children with an average levehgkical
development predominate in two age groups, bukthes a significant percentage of children witlow |
level of physical development.

The analyzed values of the correlation coefficiantlicate that there is a slight correlation betwee
growth and buoyancy. In the course of the studstehvas a correlation between body weight anddbeltr
of a buoyancy test. The most significant intercatioas were traced between the result of the chaaime
and the results of buoyancy tests. Due to the saudigh level of two exercises had the boys anld girthe
hyperesthenic somatotype; the children of primatyosl age with normosthenic and asthenic somatotype
had less buoyancy.

The prospect of further research is seen in thesldpment of a method of accelerated swimming
training for children in open water reservoirs lthea the somatotype.
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