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BIKOBO-CTATEBI OCOBJIMBOCTI BIOJIOTTYHOTI'O 1O3PIBAHHA
YYHIBCBHKOI TA CTYJEHTCHKOI MOJIOII BABHAYEHOI'O
3A TEMITAMU CTATEBOI'O PO3BUTKY

Mema — ecmanosumu memnu 6i0102iuH020 003PIBANHS CYYACHOT YYHIBCHLKOI Ma CMYO0eHmMCbKOi MOI00I
401061401 cmami 3a 6MOPUHHUMU CIAMesUMY O3HAKAMU 015 dudepenyiayii isuunux nasanmagxicenv. Memoou
Oocnioocenns. Qocmedicennsn npouwu 1723 yuns ma 1673 yyenuyv 301 I-11I cmynens Ne 7 ma 19 micma
Yepracu i cmyoenmie obox cmameii I-VI kypcie Yepkacvkozo nayionanvhozo ynieepcumemy imerni Boedana
Xmenvruyvroeo. V kodcuiil 6ikogo-cmamesitl epyni 6yno 6i0 75 0o 117 docrioxcysanux. [ocniodicenns memnie
cmamego2o 003pieanHs 6i00Y6ANOCA 3 BUSHAYEHHAM CMAOIU (OPMYBAHHA GMOPUHHUX CMAMEBUX O3HAK |
3aeanvHolo popmynolo cmamesozo 0o3pieanus. Pezynomamu. Bcmanosneno, wo cmamege 003pisants 0Oinb-
wiocmi 00CHioNCy8anux Hcinowoi cmami posnouunaemocs y 10 pokie, wo Ha 08a poxu pawiuie, HixC Y XA0NYI6.
3asepuyromscs nybepmamui npoyecu y diguam 6 16, a ronaxu cmaroms cmamego spiaumu y 19 pokis. Cmamege
0o3pisanns 6i006y8acMbCs 30 X8ULENO0IOHOI0 OUHAMIKOIO, ane Oinbiu axmueno 6i0 10 0o 11, 6id 12 0o 13 i 6i0 14
0o 15 poxis y dieuam, a y xnonyie — 6io 12 0o 13, 6i0 13 0o 14 i 6i0 15 do 16 poxis. Bucnogok. Cmamege 00-
3piBAHHA O0eAKUX OO0CHIONCYBAHUX HCIHOUOI cmami YeHmpanbHo2o pelioHy Ykpainu posnouunacmoca y 8, a y
oinvwocmi — y 10 poxis, wo na 08a poku pawiwie, HidC Y IONOBIOHUX OOCAIONCYBAHUX HOI0BIHOI cmami.
3asepwyromovcs nybepmamui npoyecu y disuam 6 16, a 6ci ionaku cmaiomv cmamego 3pinumu y 19 poxis.
Cmamege 003pieanus He 3anedlCHO 6i0 cmami 8i00Y8AEMbCs 3a X8UNenodioHo Junamixoio. bitbw akmusno y
6ixoei mepminu 6i0 10 0o 11, 6i0 12 0o 13 i 6i0 14 0o 15 poxie y diguam, a y xnonyie — 6i0 12 0o 13, 6i0 13 0o
14 i 6i0 15 00 16 poxie. Menw axmueHo Ha nNOYamKy i 8 KiHYi npoyecie cmamego2o 003PIBAHHS He 3ATIeHCHO 8I0
cmami. Ocobausocmi cmamego2o 003pieaHHs YUHIBCLKOI Ma cmyOeHmMCcbKOi MOIOOI MOJCHA BUKOPUCTOBYEAMU
071 OughepeHyiro8anHs PI3UUHUX HABAHMAICeHb 05 Xaonyie 6id 12 do 19, a dns disuam — 6i0 10 0o 16 pokis.

Knrwouoei cnosa: bOionoziune 0ospisanns, cmamege 003DI6AHHS, YUHIBCbKA MA CMYOEHMCbKA MO00b
Y40JI08i401 | HCIHOWOT cmami, 6MOPUHHI cMamesi 03HAKU.

The aim is to set the pace of biological maturation of modern pupils and students of male sex with
secondary sexual characteristics for the differentiation of physical activity. Research methods. The survey was
conducted by 1723 pupils and 1673 pupils of secondary school Ne 7 and 19 of the city of Cherkassy and students
of both sexes of the I-VI courses of Cherkasy National University named after Bogdan Khmelnitsky. In each age
group, there were between 75 and 117 subjects. The study of the pace of puberty took place by definition of the
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stages of formation of secondary sexual characteristics and the general formula of puberty. Results. It has been
established that the puberty of most of the women under study begins at 10 years, which is two years earlier than
that of the boys. Puberty processes are completed in girls at 16, and boys become sexually mature at age 19.
Sexual maturation occurs in a wave-like dynamics, but more active from 10 to 11, from 12 to 13 and from 14 to
15 years in girls, and in boys - from 12 to 13, from 13 to 14 and from 15 to 16 years. Conclusion. Sexual
maturation of some of the women under study in the central region of Ukraine starts at 8, and most of them are
10 years old, two years earlier than in the corresponding male subjects. Puberty processes are completed in
girls at 16, and all young men become sexually mature at age 19. Sexual maturation, regardless of sex, occurs in
a wave-like manner. More active in age from 10 to 11, from 12 to 13 and from 14 to 15 years in girls, and in
boys — from 12 to 13, from 13 to 14 and from 15 to 16 years. Less active at the beginning and at the end of
puberty processes, regardless of sex. Peculiarities of puberty of students and students can be used to
differentiate physical activity for boys from 12 to 19, and for girls — from 10 to 16 years.

Keywords: biological maturation, puberty, male and female discipular and student young, secondary sex
characteristics.

IMocTanoBka mpodjeMn Ta aHAJNI3 pe3yJLTATIB OCTAHHIX JOCJiAXKeHb. 3TiTHO JI0O
tBepmkeHb O.A. Ctpatiok [4], mpoliec cTaTeBOro 103piBaHHS MPEICTaBHUKIB YOJIOBIYOi CTaTi
BiIOYBA€THCS TPOTSATOM BHIUICHUX IT'SITH CTaJiii, BIPOJOBXK SKUX BHUSBISAETHCS TICBHA
cnenudika (yHKIIIOHYBAaHHS SIK OpPraHi3My B IIJIOMY, TaK 1 OKpEMHUX HOTO CHUCTEM, Y TOMY
YHCII 1 eHAOKPUHHOT:

- mepIIa crafis — npenyOepTaTHUN eTal, 110 XapaKTEepU3yeThCs BIACYTHICTIO BTOPUH-
HUX CTaTE€BUX O3HAK;

- Jpyra ctajis — eran rinep@yHkKii rinodiza — akTUBYeThCS (i3MUHUN PO3BUTOK Ta
MOSIBa IEPIINX BTOPUHHUX CTATEBUX O3HAK;

- TpeTs CTajis — eTan aKTUBallli TOHAJl — MOAAJBIINN PO3BUTOK BTOPHHHHUX CTAaTEBUX
O3HAK;

- YeTBepTa CTaJisl — eTal CTEePOiforeHe3y, 0 CTUMYIIOE CTaTeBl 3aJ03U, a e MpH-
BOJIUTH JI0 TIOBHOT'O OBOJIOCIHHS JIOOKA 1 IMiJI MAXBaMH y XJIOMIIIB, 3aBEPIICHHS MEPEJIOM To-
JIOCY Ta MOSIBY MEPIIUX MOJIOLIH;

- I1’ATa CTaJls — eTarn 3aBepIICHHS MyOepTaTHUX MPOIECIB.

Binomo, mo 3a OymoBoro i JeskuMH (YHKIISIMU KIHOYUI OpraHi3M iCTOTHO BiIpi3-
HSETHCS B1JI YOJIOBIYOTO, TaKi BIIMIHHOCTI CTOCYIOThCS 1 iX myOepTaTHUX mporeciB. CtateBe
JI03piBaHHS JlIBYAT BiZIOYBA€ThCS, K 1 Y XJIOMIIB, YIPOJOBXK KUIbKOX (a3:

- nepiia Qasa, nepenyoeprarauii nepion, Ha fymMmxky H.H. Muxnamesckoii [3], C.K. Tka-
uenko [5], B. Gyrnicki, B. Dzbiez [6] y niTeii xiHO4YOT cTaTi TpUBA€E BiJ MOMEHTY MOSIBH TIEp-
IIMX O3HAK CTaTeBOrO JO3pPIBaHHS, IO MPOSBISAIOTHCS Ye€pe3 MOYaTKOB1 CTali PO3BUTKY
MOJIOYHHMX 3aJI03 1 MOSIBY MEPLIMX CIM30MOMIOHMX MMIXBOBUX BUAIEHb O1JI0T0 KOJbOPY H
TPUBAIOTH 10 MOMEHTY IOSIBM BIJNOBITHUX KPOB’SIHUX BuiUIeHb. Came y Iei yac iCTOTHO
aKTHBI3Y€THCS 3pOCTAHHS TUIa AIBYAT y JOBXKUHY;

- npyra ¢asza, (asza Ge3nocepeHHOr0 CTATEBOrO TO03piBaHHS, sKa TPUBAE, HA TYMKY
H.H. Muxkamesckoii [3] Bi MOMEHTY MOSIBM MENarce 10 yCTaHOBJIEHHS MICSYHOTO OBYJIS-
[IHHOTO LHUKIY, TOOTO MOCSTHEHHs cTareBoi 3pinocTi. [lix vac miei ¢a3u ynoBiIbHIOETHCS
3pOCTaHHA TUa JIBYaT y JOBXKHHY, aje Il MPOJOBKYETHCSA 3 HE 3HAUHMUMM PIUHUMU TPU-
pocTaMu JI0 IOCSATHEHHS Ne(iHITUBHUX 3HAYCHb.

[Tpouecu craTeBOro A03piBaHHS SICKPABO BHpPa)K€H1 M ICTOTHO BIUTMBAIOTH HAa (OpMy-
BaHHS OpraHi3My B LIIOMY 1, SIK HACJiJIOK, MOXKYTh OyTH 1H)OPMAaTUBHUMH i1 AUEpPEeHIIiI0-
BaHHsS HABYAJIBHHUX 1 (PI3MYHUX HABAHTAKEHBb JJII YYHIBCHKOI Ta CTYACHTCHKOI MOJIOI, IO
Jy’e BaXJIMBO JUIS MPAKTUKU (PI3MYHOTO BUXOBAHHSA 1 CIIOPTUBHOI MIATOTOBKH [1].

Mera nociiigaeHHs1 — BCTAaHOBUTH TEMIH O10JIOTIYHOIO J03pIBaHHS CY4YacHOI YYHiB-
ChKOI Ta CTYACHTCHKOI MOJIOZAI YOJIOBIYOi CTaTi 3a BTOPMHHUMH CTAaTEBHUMH O3HAKaMH JJIsS
nudepenmiamii Gi3MIHUX HaBaHTaXKEHb.
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Metoau gocaimxenns. Oocrexxenns npornumy 1723 yuns ta 1673 yuenunps 301 [-111
crynenst Ne 7 ta 19 micra Uepkacu i ctyaentiB 06ox crareit [-VI kypciB Uepkacbkoro Hario-
HaJBHOTO YyHIBepcHuTeTy iMeHiI bormana XmenbHHUIIBKOTO. Y KOXHIH BIKOBO-CTAaTeBid Tpyri
Oyno Big 75 mo 117 pmocnimxyBanux. JloCHipKeHHST TEMITIB CTaTeBOTO J03piBaHHs BingOyBa-
Jocd 3a BHU3HAUYEHHAM CTaAiil (QoOpMyBaHHS BTOPHMHHHMX CTaT€BHX O3HAK 1 3arajibHOIO
(dbopMyII0r0 CTaTeBOrO A03piBaHHSA [2].

Pe3yabTaTu gociaigxenns i auckycis. [Iporecu ctateBoro mo3piBaHHs IEAKUX JOCHI-
JDKYBaHMX JKIHOYOI CTaTi HEHTPAJIILHOTO PETIOHY YKpaiHu po3royanocs y 8 pokiB, 110 Ha JBa
pPOKH paHimie, HDK y xjomnmiB (puc. 1). IIpore y OUIbmIOCTI 1iBYATOK JaHa (YHKIS MOYHHAE
dopmyBatucs 3 10 pokiB, a y xjomnuiB — y 12 pokiB. TobTo, MoxkHa KOHCTaTyBaTH (aKT, 110
JliBUaTa 3a TEMIIaMH O10JIOTIYHOTO JIO3pIBaHHS HA JBa POKH BHUIIEPEIHKAOTH XJIOMNIiB. [Ipu
YoMy, SIKIIO CYJUTH 32 JUHAMIKOIO 3arajbHOTO Oanmy crateBoi (OpMyiH, Take iCTOTHE BH-
nepeKeHHsI 30epiraeTbes ax 0 3aBEpUICHHS MyOepTaTHUX MPOLIECIB.
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Puc. 1. BikoBo-cTaTeBi 0COOIMBOCTI Gi0JIOTIYHOTO TO3piBaHHS JOCTIHKYBaHUX 6—22 POKiB
BHU3HAYEHOTO 33 TEMIIAMH CTaTEBOTO PO3BHUTKY.

VY 6unb1IOCTI MpEeACTaBHUIID JKIHOUOI CTaTl cTaTeBe J03pIBaHHS TpUBaE 10 15-piuHoro
BIKY, @ y JISIKUX MPOAOBXKYETbCA 10 16 poKiB. Y OUIBIIOCTI JOCTIKYBAaHUX YOJIOBIYOi CTATI
ny0epTaTHi MpolecH MPOIOBXKYIOThCA 10 18 pokiB, a y 19-piuHOMy BiIlll yci IOHaKU BiKe
CTalOTh CTAaTEBO 3pUIMMHU. BUXons4M 3 1IbOrO0 MOKHA KOHCTaTyBaTH (DakT, 110 y JiBYaT Mpo-
L[ECH CTAaTEBOT'0 J03pIBaHHS HE TIIBKU PO3IMOYMHAIOTHCS paHille, HIX y XJIONIIB, a i BinOyBa-
I0Thcs OUTbII OypxiuBo [1, 5, 6]. Ake 3aBeplIyrOThCS BOHM Y HUX B 16 POKIB, a B XJIOMIIB —
y 19 pokiB (3arangpHa TpUBAJICTh MyOEpTaTHUX MPOLECIB, BIAMOBIIHO 6 1 7 POKIB).

Crix BiAMITHTH, IO CTaTeBe J03piBaHHSA JOCITILKYBAaHMX 000X cTaTeil BiOYyBaeTbCs
XBHJIETIOAI0HO, TIepioin OLIBII ICTOTHUX MOTO TEMITIB 3MIHIOIOTHCS MEpioaMHu yIOBUIbHEH-
Hi. BupaxeHno moBinbHI myOepTaTHI MPOLECH y MEpIli JBa POKH CTaTeBOTO J03piBaHHSA
JIIBUAT 1 XJIOMIIIB. Y AiBYAT 1ie BikoBUH TepMmiH Bix 8 g0 10, a y xmontiB — Big 10 q0 12 pokis.
3HaYHO YNOBUIBHIOETHCS CTAaTEBE JO3pIBaHHA 1 NpU 3aBEpILEHHI MyOepTaTHUX MPOIECIB.
V niBuar 11e BikoBU# TepMiH Bif 15 10 16, a y xnommiB — Big 16 1o 19 pokis.

VY pocnipKyBaHHX SIK KIHOYO1, TaK 1 YOJOBIUOI CTAaTi HAMH BIJMIYEHO MO TPU BIKOBUX
MepioIM aKTUBAIIl CTATEBOTO MO3PiBaHHs, sIKI MOYKHA HAa3BaTU CCHCUTHBHUMU. Y JIBUAT II€
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BikoBI TepMinu Bix 10 mo 11, Big 12 go 13 1 Bix 14 no 15 pokis, a y xjonmiB — Big 12 g0 13,
Bix 13 mo 14 i Bix 15 o 16 pokis.

BucHoBku.

1. CrareBe n03piBaHHA JESKUX JOCIIIKYBAaHUX >KIHOYOI CTaTi LEHTPAIBHOTO PETiOHY
VYkpainu po3noynHaeThes y 8, a y Ounbmocti — y 10 pokiB, 110 Ha ABa POKH paHiIIe, HIX y
BIJIMOBITHUX JTOCIIPKYBAaHUX YOJIOBIYOI CTaTi. 3aBEPIIYIOTHCS MyOepTaTHI MPOLIECH Y JiBYAT
B 16, a BCi FOHAKH CTAIOTh CTaTEBO 3pUIMMH Y 19 poKiB.

2. CraTteBe J03piBaHHS HE 3aJ€KHO BiJ CTaTi BiOYBA€ThCSA 32 XBHJICTIOMIOHOIO -
HaMikoro. butbmr akTuBHO y BikoBi Tepminu Bix 10 go 11, Bix 12 go 13 1 Bix 14 go 15 pokiB y
niByar, a y xjommiB — Bix 12 mo 13, Bix 13 mo 14 1 Big 15 go 16 pokiB. MeHII akTUBHO Ha TIO-
YaTKy 1 B KiHI[I ITPOIIECIB CTATEBOTO JI03piBaHHS HE 3aJIe)HO BiJ CTaTI.

3. Oco0MBOCTI CTaTEBOTO J03piBaHHS YYHIBCHKOI Ta CTYJEHTCHKOI MOJIO/II MOXHA BH-
KOPHUCTOBYBATH AJis TUdepeHIlitoBaHHs (i3UYHUX HaBaHTaXeHb Ui XJomiiB Bix 12 1o 19, a
qutst iiByat — Big 10 1o 16 pokis.
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BIIJIUB 3AHATD IIJIABAHHAM 13 3ACTOCYBAHHAM EJIEMEHTIB
AKBA®ITHECY 1 IHTEPBAJIBHOI'O TTIIOKCUYHOT'O TPEHYBAHHSI
HA ®YHKIIIO 30BHIINIHBOI'O IUXAHHA IIJIABIIB 11-12 POKIB

Mema. JJocniodcenns 6naugy mpeHy6anibHUxX 3aHAmMb NIAGAHHAM, 6 SAKUX 3ACMOCOBYEANUCS eNleMEeHMU
axeaghimuecy 1 iHmepsanvHe 2iINOKCUYHE MPEHYBAHHS HA WEUOKICHI mMa 00 €MHI NOKA3ZHUKU (DYHKYIL 306HIULHbO2O
ouxanns xnonuuxie-niasyie 11—12 poxie. Memoou. Obcmeoicero 64 cnopmemenu sixom 11—12 pokis, cnopmugruti
cmaoic AKux cmanogug 2—3 poxu. Hocniodcenna QyHKyii 306HIUHbO20 OUXAHHA 30ILICHIOBANOCA 30 OONOMO20I0
cnipoepagiunoco memooy i3 suxopucmanuam cnipoepagy giokpumoezo muny “CARDIO SPIRO”. Peecmpysanu
yacmomy OuxawHs, 00’€MHI ma WEUOKICHI NOKA3HUKU 308HIUHb020 Ouxanus. Pesynomamu. Ilo 3axinuenui
opmysanvbHo20 NeOaz02iYHO20 eKCRePUMEHMY y XIONYUKI8 epynu nepuioi OCHOBHOL epynu ni0 8naugoM 3aHAMb
NIAABAHHAM Y NOEOHAHHI 3 IHMEPBATbHUM 2INOKCUYHUM MPEHYBAHHAM CePeOHs BelUYUHA MAKCUMANLHOI 8eHMUAYTT
Jlezerb 8ipociono 36inbuunacs Ha 15,23%, pesepsuutl 06’em suouxy — na 5,22%, scummesa emuicmo Jle2eHis
suouxy — Ha 6,43%. 3pociu maxooic cepeoui 3nauenHs Gopcosanoi dcummeeoi emmocmi necenv Ha 5,11% ma
00’emy popcosanozo euouxy na 7,58%, sxi niomeepoicyomv NOKPAUWEHHST MPAHCROPMHUX MONCIUBOCMEU
senukux oOpomuxie. Bucnosox. Omoice, pe3yibmamu npogedeHuUx OOCHONCEHb 3ACEIOYUNU, WO 8 MPEHYBATbHUX
3AHAMMAX NAABAHHAM 13 3ACTNOCYBAHHAM eleMenmie akeagimuecy U iHMEPEATLHOLO 2INOKCUUHO20 MPEHYBAHH
8I00Y6CsL GipO2IOHULL npupicm 00 €MHUX NOKA3HUKIE QYHKYIT 308HIUHb020 OUXAHHS NOPIGHAHO 13 CepeOHiMu
BEIUYUHAMU, 3APEECMPOBAHUMY 00 NOYAMKY DOPMYBANLHO20 eKcnepumenmy. Y npeocmasHukie o0amoi zpynu
MAKONAC CHOCMEPIcaEmbCst MeHOeHYis 00 NOKPAWeHHsT NOKA3HUKIE NIK0BOI 00 ’eMHOI weuokocmi euouxy ma
MUMMEBOL 00 €EMHOI UWBUOKOCII NPOXOONCEHHSI NOGIMPsi HA PIGHI CepeOHIX OPOHXI6, a NOKA3HUKU MUMMEBOL
00’ €MHOT WBUOKOCMI NPOXOOXNCEHHs. NOGIMPs HA PIGHI 6eIUKUX OPOHXI8 ma cepeoHboi 00 €MHOI weuoKocmi
NPOXOOIHCEHHS NOBIMPSsL HA PIGHI CEPEOHIX OPOHXI8 8IPOIOHO 3pOCU.

Knrouosi cnosa: nnasanns, inmepsanvhe 2inokcuuHe mpenysants, akéagimmec, NOKA3HUKU 308HIUHBO20
OUXAHHAL.

The purpose: to establish the complex influence of training sessions, which used elements of aqua fitness
and interval hypoxic training on the speed and volume indicators of the function of external respiration of
swimmers 11-12 years.

Material and methods of research: 64 athletes aged 11-12 years old were studied, their sports experience
was 2-3 years. The study of the function of external respiration was carried out using a spirographic method
using the open type spirograph “CARDIO SPIRO ”. Recorded the frequency of breathing, volumetric and high-
speed indicators of external respiration.

The obtained results and conclusions. At the end of the molding study in boys of the first main group
under the influence of swimming exercises in conjunction with interval hypoxic training, volumetric parameters
such as maximum ventilation of the lungs, reserve volume and lung capacity of the lungs on exhalation and
exhalation have probably improved. Also, boys in this group improved the speed of external breathing: the
forced vital capacity of the lungs and the volume of forced exhalation for 1 second, which confirm the
improvement of the capacity of large bronchi.

After 24 weeks from the beginning of swimming lessons with the use of elements of aqua-fitness and
interval hypoxic training in swimmers of the second main group there was a probable increase in volumetric
indices of the function of external respiration compared with the average values registered before the beginning
of the molding experiment. During this period, the athletes of the second main group under the influence of
swimming activities believed to reduce respiratory rate, the average maximum lung ventilation, the reserve
volume of respiration, the lung capacity, the lung capacity of the inhalation and exhalation, the reserve volume
of breath and inspiration and expiration . In addition, during this period, the subjects of this group significantly
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