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BU3HAYEHHA PIBHIB BIONTOINYHOI0 PO3BUTKY YYHIB OCHOBI:IO'I' LUKONW B NPOLIECI ®I3UYHOI0 BUXOBAHHA 3
BUKOPUCTAHHAM IHOOPMALIMHUX TEXHOIOT X

Y cmammi npedcmasneHo asmomamu3osaHull Memod 8usHayeHHs 6ionoeiyHo2o 8iky 3a oNOMO20i0 KOMN'IomepHOI
npoepamu «3dopos’a wkonsapar. bionoaiyHull 8ik 8usHayascs 3a memodukoro K. Xipama, ska ocHogaHa Ha aHani3i pocmo-8a208ux
cnigsioHoweHb mina moduHu. O6cmexeHo 266 yyHie 3 Hux 144 digyuHu ma 122 xnonus gikom 8id 10 do 14 pokig 3a2anbHOOC8IMHIX
wkin m. Xapkosa.B pe3ynsmami docridxeHHs 6o ecmaHogneHo, wo binbwicms dimeli OaHol 8ikosoi epynu sunepedxatoms csill
nacnopmHuli giK.

Knroyoei cnosa: ¢isuyHe euxosaHHs, pigHi 6i0n102iYHO20 PO3BUMKY, Y4YHI OCHOBHOI WKOMU, KOMNlomepHa npoepama
«300p08 s wkonsapay.

XepHoeHukoea 5. B. OnpedeneHue ypoeHell 6uU0M102U4ECKO20 Pa3euUMUsi yqaujuxcsi OCHOBHOU WKOMbI
npoyecce (husuyecKko2o0 eocnumaHusi € UCNOSb308aHUEM UHOPMaUUOHHLIX mexHosoeull. B cmambee npedcmasneH
asmomamu3upogaHHbIli Memod onpedeneHusi 6UOI02UYECKO20 803pacma C NOMOWbI0 KOMNLIOMEPHOU npozpammbl «3doposbe
wKonbHukay. buonoauyeckuti soapacm onpedensnca no memoduke K. Xupama, komopasi OCHO8aHa Ha aHanu3e pocmo-8ec0o8bIX
coomHoweHul mena yenoseka. ObcnedosaHo 266 ydyeHukos u3 Hux 144 degouku u 122 manbyuka e sospacme om 10 do 14 nem
obweobpazogameribHbIX WKose. Xapbkosa. B pesynbmame uccredogaHuss bbino ycmaHosieHo, Ymo b6onbwiuHemeo Oemel
OaHHOU 803pacmHol 2pynnbi onepexarm ceoll nacnopmHbILl 8o3pacm.

Knrouesbie cnosa: cpusuyeckoe eocnumaHue, yposHU bUOM02UYECKO20 Pa3sUMUs, Y4EHUKU OCHOBHOU WKO/bI,
KOMNblomepHasi npoepamma «300p08be WKOMbHUKAY.

Zhernovnikova Yana. Determining the levels of biological development of secondary school pupils in the process
of physical education using information technology. It is well known that the rate of growth and development of the organism is
subject to significant individual variations. Children of the same passport age can differ among themselves in a number of indicators.
The existence of individual fluctuations in the growth and development of the human body served as the basis for the introduction of
such a concept as the biological age.

The issue of determining biological age in the process of physical education is topical, since it is important to group
children according to the degree of their development for physical activity planning. At the same passport age of different individuals,
the biological age of their organs, as well as individual functional systems, can be different.

In practice, several methods are used to determine the biological age of children: by puberty (evaluation of the
development of secondary sexual characteristics); bone maturity (including the order and timing of ossification of the skeleton) and
dental maturity (characterized by the timing of eruption of dairy and permanent teeth). But the definition of biological age by these
methods requires the involvement of medical workers and special equipment. Therefore, in our opinion the most convenient and
informative is the method of determining the level of biological development of the organism, proposed by K. Hirata. It is based on an
analysis of the growth-weight ratios of the human body. This method was used as the basis for our computer program "Schoolchild
Health".

A total of 266 students were studied, including 144 girls and 122 boys aged 10 to 14 years in general education school in
Kharkov. In the course of the study, it was found that in a larger number of girls in the 5th and 6th grades of the control and
experimental groups, physical development corresponds to an accelerated level of biological development. In more girls of the 7th
grade of the control group, the average and accelerated level of biological development prevails. And in the 5th grade of the
experimental group, more girls with an average level of biological development.

In groups of children, the accelerated level of biological development prevails in a larger number of children of grades 5-6
of the control and experimental groups and in the 7th class of the control group. And in the 5th grade of the experimental group,
more children with an average level of biological development.

Key words: physical education, levels of biological development, secondary school pupils, computer program
"Schoolchild's Health".

MoctaHoBka npobnemu.3aranbHOBIAOMO, O TEMMW 3POCTAHHS Ta PO3BUTKY OpraHisMy CXWfbHi A0  3HAYHUX
iHOMBIOyanbHWX Bapiauin. [iTn OQHOTO MacmopTHOTO BiKy MOXYTb PO3PI3HAIOTHCA MiX COBOK MO psAy MOKAa3HWKIB. |CHyBaHHS
iHOMBIOYanbHWUX KONWBAHb NPOLIECIB POCTY Ta PO3BUTKY OPraHiamMy MoAMHU NOCMYXUIO OCHOBOIO ANt BBEAEHHS TAKOr0 MOHATTSH, SK
BionoriyHui BiK.

BionoriyHniBIk xapakTepusye po3BUTOK OPraHiaMy AUTUHUTA MOro (OYHKLIOHAMNbHI MOXIMBOCTI | YacTo He BiAMoBIgae BiKy,
BUPaXEHOMY B kaneHaapHii wkani.OCHOBHUM 3MICTOM TepMiHa «BionoriyHuid Bikne CTyniHb BiAMOBIAHOCTI MOPOi3ionoriyHoro
CTaTycy AaHOoi AUTUHN AeSKOMY 3aranbHOMY PIBHIO aHANOrYHUX NMOKA3HMKIB B KOrOPTi AOr0 POBECHUKIB.

lMoka3HWKY BiONOriYHOO BiKy MaKOTh BEMMKE 3HAYEHHS MPOTATOM YCOrO NEPIOAYPOCTY i PO3BUTKY OpraHiamy, A03BONSHOYM
BUSIBUTM CTYMiHb MOPAOONOriYHOT FOTOBHOCTI OpraHiaMy A0 pisH1X BMAMBIB 30BHILLHBOMO CEpeoBuLLa.

AHani3 ocTaHHix gocnigxeHb i ny6nikauii.AKTyanbHUM € NMUTaHHS BU3HAYeHHs BionoriyHoro Biky B MpoLeci ¢hisnyHoro
BMXOBAHHS, OCKifbKW ANs NNaHyBaHHS i3NYHNX HABAHTaXEHb BaXMMBO rpynyBaTv AiTel 3a CTyneHeMm iX po3suTky.lpn ogHoMmy i
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TOMY X NacnopTHOMY BiLli pi3HMXIHAMBIAIB GiONOriYHWIA Bik iX OpraHiB, a TakoX OKpeMUX (PYHKLIOHANbHUX CUCTEM MOXe BYTU pi3HUM.
OcobnmBoi yBary 3acnyroBye BW3HAYEHHsI PIBHIB GiONOMYHOrO PO3BUTKYAITEA MiAMiTKOBOTO Biky. Y LbOMY BiLli
CTBOPIOKTHCA MOPEOIONiyHi Ta (hyHKLOHANbHI NepeayMOBN ANs 0BOMOAIHHS NPaKTUYHO YCiMa Buaamu pyxie. Ha gymky BueHux (B.
A. [py3s, 2013; B. B. Ymxuka, 2011; A. M. Citoscbkoro, 2005), B Leit nepiog HeobxigHo audepeHLinoBaHo NigxoauTi 40 BEMUYNHM
(Di3MYHOr0 HAaBaHTaAXXEHHS B 3aNEXHOCTI Bif PiBHIB GioNoriyHOro po3suUTKyaUTUHK[2, ¢. 85; 5, ¢. 146; 6, ¢. 273].
MeTa gocnigkeHHA:BU3HAYNTY PiBHI GIONOrYHOrO PO3BMTKY LIKONAPIB 5-7-X KnaciB.
MeToaM pocnimKeHHA:aHani3 HaB4anbHO-METOAWMYHOI NiTepaTypn, aHTPONOMETPUYHI BUMIpK, METOAM MaTeMaTWU4HOI
CTaTUCTUKM.
3aBpaHHA [OCNIMKEHHS:
1.3HaiiT | BUNpOBYBaTU 3pY4HUI AN BUKOPUCTAHHS Y HaBYanbHOMY MPOLECi METOh BW3HAYeHHS 6ionorivHoro Biky
LKONSpiB.
2.BusHaunTy bionoriuHui Bik AiTei 5-7-x Knacie Ta po3noainuTy ix 3a rpynamu BignoBigHO 40 PiBHIB 6i0NOMYHOMO PO3BUTKY.
Buknap ocHoBHOro Matepiany AOCRifMXeHHA.B npakTuui 3acTOCOBYHOTb [ekinbka METOZiB Ans BU3HAYEHHS
GionoriyHoro Biky AiTeit: 3a cTaTeBUM A03PiBaHHAM(OLHKA PO3BUTKY BTOPMHHMXCTATEBMX O3HAK); KICTKOBOHK 3pinicTio (BKMOYae
MopsioK iTEpPMiHI OKOCTEHIHHS CkeneTa) Ta 3yOHOK 3PINICTIO (XapaKTepu3yeTbCATEPMIHAMM NPOPI3yBaHHS! MOMOYHMX i NOCTIMHMX
3y6iB) [7, c. 24]. Ane Bu3HayeHHs BionOriyHOTO Biky 3a UMUMKW MeToZamu MOTpebye 3anyyeHHs MeauyHUX MpauiBHUKIB Ta
crnewjanbHoro obnagHaHHs. TOMy Ha Hall nornsg HanbinbL 3py4YHUM Ta iHPOPMATUBHUM € METOS BU3HAYEHHS PiBHA BionoriyHoro
PO3BUTKY OpraHiamy, 3anpornoHoBaHuii K. Xipata. BiH ocHoBaHWin Ha aHanisi poCTO-BaroBMX CMiBBIAHOWEHb Tina NoauHm [3, ¢.34,35].
Lieit meTog 6}/B_no@age|-,mﬁ_ B OCHOBY PO3po6IIeHOT Hami KOMN'loTepHOI Mporpamy «30poe’st Lwkonsipax [1] (puc. 1).
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Pwuc. 1. TonosHe BikHO nporpamu

Ha ocHoBi aHanisy piBHs (hi3n4HOrO PO3BUTKY LLKOMSAPIB Nporpama 3a rpadikom BuaHauae GionorivyHui Bik autunun. Mig
BionoriyHM BiKOM PO3YMilOTbCS piBeHb GIONOriYHOr0 PO3BUTKY OpraHisMy — MPULLBUALIEHAN YW YNOBINbHEHWUA, ab0 cepeHin, Lo
BignoBigae 1oro nacnopTHoMy BiKy. pacbik OyayeTbCs Ha OCHOBI MOKA3HWKIB CEPEAHIX apuPMETUUHNX 3HAYEHb MacK Ta JOBXWHM
Tina AiTel OAHOTO MacmopTHOrO BiKy (OKPEMO Ans XNonuiB Ta AiByaT). TOUKM MEpeTuHy iX cepedHix apuiMeTUYHNX 3HaYeHb €
MOKa3HMKOM MacnopTHOro Biky. JTiHis, L0 3'€HYE Li TOUKM Mix c0B0K — € TiHieto BionoriyHoro po3BuTKy. Bigpisok Big oaHiel Toukn 1o
iHLWOI NpuiAMaeTbCs 3a 0AMH pik. KoxeH Bigpi3ok po3aineHuin Ha 12 piBHUX YacTuH, (TO6TO MicsuiB) Ans Toro wob Ginbl TOYHO
BU3HAYNUTL BIONOriYHWIA BiK AUTUHMW.

Mpuknag poapaxyHky ionoriyHoro Biky An1s gutuHn 10 pokie.

Ha puc. 2 touka A npefcrtaBnsie co00K [aHi JOBXMHW Ta MacW Tifa KOHKPETHOI AWMTWHM, ANSt SKOI BM3HAYAETHCS
BionoriyHmin Bik. BionoriyHMi BiK BW3HAYaeTbCS MPOrpaMold B pesynbTaTi MPOBEAEHHS NEepneHavKynspy 3 Toukn A [o niHii
BionoriyHoro po3suTky (puc. 2). Touka NepeTuHy nepneHankynsapy i3 niHieto (b) Bkadye Ha 6ionorivHwiA Bik AUTUHW.

- - - & 0 8 ’ - O o- =

Y a 9

180

20 30 40 so0 60 70 X
BepHyTeca HA MABHYIO CTRAHMLLY
Puc. 2. BusHaueHHs BionoriyHoro Biky rpadiuHnM METOLOM
OppauHaTta — LKana oLjiHKW JOBXWHNM Tina; abcuuca — Lkana oLiHKy Macy Tina.
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OTpumaHuii pesynbTaT po3paxyHKy GionoriyHoro Biky MOXHa nepernsHyTv B «broui nepernsigy ocobuctux gaHux Ta
MOKa3HMKIB (hisM4HOr0 po3BUTKY LUKONAPiBY [4, ¢. 6-10](puc. 2.5).

5 Bronoririeckriii Bo3pacT H peKoMeHI AT

T /
x Hata possaersmoa 2004 rog 7-11 MecALT b
& ITacnopTHELT BospacT: 11 mer 10 mecmia(-es) ~
+ Briomoriraeckini Bospact: 10 met . 9 Mecaita(-eB) 7
-

= PerxomeHayeMbIT KOMITIEKC VIIP LKHEHINTL: MNel b

Puc. 2.5. MokasHwukm bionoriyHoro Biky Lkonspa

O6cTexeHo 266 yyHiB 3 HX 144 piBunHn Ta 122 xnonus Bikom Big 10 fo 14 pokiB 3aranbHOOCBITHIX LKiN M. XapkoBa.Y
X0Ai AocnimkeHHs O6yno BUSBMEHO, WO Y GinbLUOI KINbKOCTI AiBYaT 5-X i 6-X KnaciB KOHTPOMbHOI Ta eKCnepUMEHTarbHOI rpyn
hi3N4HNA PO3BMTOK BIANOBIAAE MPULLBUALLEHOMY PiBHIO Gi0NOMYHOMO PO3BMTKY. Y BInbLLOI KiNbKOCTI 4iBYaT 7-r0 Knacy KOHTPONbHOI
rPynu nepeBaxae CepedHii Ta NPULWBMALEHUIA piBeHb 6ionoriyHoro po3suTky. A y 5-My Kraci ekcnepumeHTanbHoi rpynm binbLua
KiNbKiCTb AiBYaT 3 cepeaHiM piBHeM BionoriyHoro po3suTky. (Tabn. 1).

Tabnuys 1
Posnogin gisyat 5-7 knacis 3a rpynamu BignoBigHo A0 piBHiB BionoriyHoro po3suTky (%)
PiBeHb bionoriyHoro KT Er

DOZBUTKY 5 knac 6 knac 7 knac 5 knac 6 knac 7 knac
n=22 n=25 n=24 n=20 n=27 n=26

YNOBIfTbHEHNN - 4,0 8,4 15,0 18,5 11,6
cepepHin 36,4 32,0 458 55,0 37,0 34,6
NPULLBMALLIEHNN 63,6 64,0 458 30,0 445 53,8

B rpynax xnonuiB y 6inblioi KinbkocTi Aitel 5-6-x knaciB KOHTPOMbHOI Ta €KCMepuUMEHTanbHOI rpyn Ta 7-ro Knacy
KOHTPOIbHOI rpynu NepeBaxae MPULLBUALEHWA piBeHb GionoriyHoro po3suTKy.A y 5-My Knaci ekcrnepumeHTanbHoi rpynu Binblua
KiNbKiCTb XNOMLiB 3 cepeHiM piBHeM 6ionoriyHOro po3suTky. (Tabn. 2).

Tabnuys 2
Posnogin xnonuis 5-7 knacis 3a rpynam BignoBigHo 4o piBHiB bionoriyHoro po3suTky (%)
Kr Er
PiBHi GionoriyHOro poseuTKy 5 knac 6 knac 7 knac 5 knac 6 knac 7 knac
n=26 n=18 n=20 n=20 n=18 n=20
YNOBINBHEHN 11,5 11,1 - - - 10,0
cepeHin 38,5 27,8 20,0 60,0 27,8 20,0
NPULLBMALLIEHNN 50,0 61,1 80,0 40,0 72,2 70,0

Lle noB’'si3aHo 3 TUM, L0 PO3BIKHOCTI Mix MacnopTHUM i BiONOrivHIM BiKOM MOXYTb JOCAraTh B NiANITKOBOMY BiLi 4-5 pokiB,
LU0 BMKIMKAE HEODXiOHICTb AndEepeHLitoBaTM METOANKY NPOBEAEHHS 3aHATL 3 (i3NYHOrO BMXOBaHHS, ninbupaTtn 3acobu i MeToam
afeksaTHi 6ionoriyHoMy, a He MacrnopTHOMY BiKy AiTe.

3aTpumka GionoriyHOro po3suTKY AiTen Ha 5-6 POKIB MOXe CBIZYMTY MPO HECTIPUSTNMBI NOBYTOBI YMOBM, HEMOBHOLiHHE
XapyyBaHHs, HEAOCTATHIO KiNMbKICTb BiTaMiHIB, PO Baxkki aD0 NOBTOPHI 3aXBOPOBAHHS!, FOPMOHabHI MOPYLUEHHSI[7, C. 24]

BucHoBku. [poaHaniaoBaHo HaibinbLu NoWMpeHi MeToaM BU3Ha4YeHHs 6ionoriyHoro Biky: 3a 3yOHO 3pinicTio, KICTKOBOIO
(ckeneTHOIO) 3pinicTio, CTaTeBUM [03PiBaHHAM Ta POCTO-BAroBMMU CMiBBIAHOLIEHHAMM. Ha Hally AyMKy Ans BU3HAYEHHS iBHIB
BionoriyHOro  po3BUTKYy B MpakTWLi (I3NYHOTO BMXOBAHHS HaWBinbll 3py4YHUM Ta iHGOPMATUBHUM € METOL POCTO-BaroBWX
cniseigHoLLeHb 3anponoHoBaHuit K. Xipata. [JoBxwHa i Maca Tina BrU3Ha4atoTb NPOLECH HAaKOMMYEeHHs (DOPMOTBOPHIX KOMMOHEHTIB
(ix cTpykTypHa oOpraHisalisi KOHCTWTYLji BM3Ha4ae LBMAKICTb Lboro pocTy). Came Ui CniBBigHOWEHHS BM3HaYatoTh BionoriyHe
[03PiBaHHs 3 BKA3IBKOK Ha MOXINBI MOP(ODYHKLOHANBHI 3B'A3kW. TakoX BMKOPUCTaHHs BionoriyHoro Biky 3a LUM METOZOM B
HaBYanbHOMY NpoLeci He NOTpebye 3anmyyeHHs cneLianbHoro 06nagHaHHs Ta MeLUYHNX MPaLiBHUKIB.

Y pesynbTati BU3HAYeHHS PiBHIB BiONOrYHOTO PO3BUTKY 3a AOMOMOTOK KOMM'IOTEPHOI nporpami «300POB'S LKonspay
Byno BCTaHOBNEHO, WO BiNbLUICTb AiTel AaHOI BIKOBOI rpyny BUNEPemKatoTb CBill NacnopTHUNA BiK.

MepcnekTBM nopanblMX JOCHIMKEHb Yy [AHOMY HANPAMi NOMAraloTb B BU3HAYEHHI PiBHIB 6iONOMYHOMO PO3BUTKY
LUKONSIpiB CTapLUmMX knacis 3a MeTogukoto K. Xipata.

Nitepatypa
1. A. c. Komn'toTepHa nporpama «3gopos's wkonspay / B. C. Awari, A. B. XepHosHukosa, C. C. Matucoupka. —
Ne66540 ;3asen. 15.04.2016 ; onybn. 16.06.2016.
2. [Opy3b. B.A.OCHOBHblE KpUTEPUM OLIEHKM (PU3MYECKOrO pasBuTUS U BGUONOMMYECKOro BO3pacTa LUKOMbHWUKOB

CPeAHUX KraccoB, ocyLlecTeasowme anddepeHLMpoBaHHbIA Nogxoa B npouec ce dumanyeckoro Bocnutanms/ B. A. [ipyss, C. C.
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OCOBJIMBOCTI 3ACTOCYBAHHSA JIKYBANBbHOI FIMHACTUKW HA ®ITEONI B NIKYBAHHI AITEWA NEPLUOIO
POKY XWUTTA 3 NOPYLLEHHAMU ®OPMYBAHHA KYJIbLUOBUX CYINOBIB

Cmamms npucesideHa numaxHam peabinimauyii dimel 3 ducnsasieto Kynbwogozo cyanoba i 8p0dKeH020 38UXY CMezHa.
Asmopom 3anponoHo8aHO 8racHy MemoOuKy miKyeanbHOI 2iMHacmuku Ha ¢imboni ma macaxy. EgpekmusHicms po3pobneHoi
npozpamu OokasaHa npu NOPiHsHHI pe3ynbmamie 3a memodamu Y3/ ma peHmeeHonoziyHuM A0CidxKeHHsIM ABOX 2pyn: OCHOBHOT
(O, n = 21) ma koHmponbHoi ( KI, n = 17). [licna kypcy nikysaHHs npomsieoM 3 micauie ompumaHo OOCMOSIPHI 03HaKu
36inbweHHs posmipy sdpa okocmeHinHs y O e nopigHsHHI 3 KI. B ocHoeHili epyni, npupicm nnowi siopa okocmeHriHHsa KC cknag
14,0 £ 1,78 Mm? 6 KoHmMporbHiIll - 5,67 £ 0,94 mm? docmosipHicmb eidmiHHocmeli p <0,001. Kymosi nokasHuku KC makox cknanu
no3umugHy OuHamiky - 0cmosipHo 36inbLyembCsl npupicm cepedHix 3Ha4YeHb Kyma anbcha, ma 3MeHWYyrmbCs CepeOHi 3HaYeHHs
Kyma 6ema 8 0CHO8HIl 2pyni y nopigHsHHI 3 KOHMPOsLHOK (p < 0,05), wo ceid4ums npo 36inbweHHs memny dopossumky KC 8
OCHOBHIli 2pyni.

Knroyoei cnoea: ducnnasisi Kynblwogozao cyanoba, ghisudHa peabinimayis, eimHacmuka Ha ¢himbori, Macax.

3unyenko B.B., Kamiwokoea J1.[., Kpaeuyk J1.4., [Masnoea K0.I'., fynesuy U.A. OcCoOGEHHOCTM NpPUMEHEHUS
neyebHOW rUMHACTMKM Ha ¢hutbone B nevyeHUMM [eTed NepBOro roga XWM3HWM C HapyleHusMu OpMUPOBaHUA
TazobeppeHHbIX cycTaBoB. Cmambs nocgsweHa eonpocam peabunumayuu demel ¢ ducnnadueli ma3obedpeHHo20 cycmasa u
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