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\‘, KANHUKA 1Y KHUKUAU

CMNOPTMBHAs MeaMLMHA

KAMHUKQ CNOPTUBHOU MEeAULLUHBI KAY>XKHUKU) —
70-A€THUI ONbIT B MEAULLUHCKOM oBecnevyeHum
npodeCcCUOHAABHOIO CMOPTA BbICLUUX AOCTUXXEHMU

-

KAMHUKA (AYXXHUKU) BEAET HAOYYHO-NPAKTUYECKYIO AEAT
Hawu cneunaAmMcTbl NPUHUMAIOT YHACTHUE B KPYNHEHn
peHuMsAX, OOMEHUBAIOTCS OMNbITOM C BEAYLLUMMU
yHuBepcutetamu. Ha 6ase KAMHUKU cOYHKLLMOHMU
KAMHM4YeckKoe otaeAeHue Kadcdeapbl CNOPTUBHOM

U MEAULMHCKOU peabuantaumumn Ce4eHOBCKOro YHuBe

OCHOBHbIE HANpPAaBA€HUA AeATEeAbHOCTMU!
yrAy6AeHHb|e MeAULMHCKHME OO6CAEAOBAHMS, CbYHKLI.MOHCIAbHGiI
ANATHOCTUKA, KOPAUOAOTHNUA, BOCCTAHOBUTEAbHOE A€4YeHUe.

(KAMHWMKA CropTMBHOM MeAMLLMHbBI)
VA. AY>KHUKM, 24, CTp. |
00 5 |www.csmed.ru
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Bo3spacTHaa guHamuka nokasarerneu Cepﬂe‘-IHO-COCWJMCTOﬁ cucrembl
N BeretTaTUBHONro roMmeocTta3sa y FOHbIX COPTCMEHOB C pa3nyHbIMU
TUNaMX BereTaTuBHOM perynaunn

T.B. bana6oxuna*, T.®. A6pamosa, T.M. Hukumuna, A.B. Ilongpynmuxoea, H.M. Sxymosuu

®rby «®edepasbHbili Hay4HbIU yeHmp ¢usuyveckoll Kyibmypbl U cnopma», Mocksa, Poccus

PE3IOME

Iensp mccnemoBaHusA: M3ydeHMe BO3PACTHOI AMHAMMKIU IOKasareneil cepfiedHo-cocyaucToil cuctembl (CCC) M BereTaTMBHOTO IOMeoCTasa
Y I0HBIX CIIOPTCMEHOB 5-7 JIET C Pa3/IMYHBIMU TUIIAMY BETE€TATUBHON PETY/IALMN.

Marepuainbl M MeTORbI. B nccienoBanyy npuHsAaN yaactie 260 I0HbIX CIIOPTCMEHOB (XOKKeit, GyT601, CHOPTUBHAS ITMMHACTIKA, TOPHbIE JIBDKM)
5-7 ner. Ob6cenoBaHye BKIIOYAIO M3MepeHMe 4acTOThl cepAeunbix cokpamenuit (YCC), aprepuanbHoro gapnenus (A]ll), mpoBefeHMe aKTUBHOM
OPTOCTATIYECKOII IIPOODI C 3AMICHI0 PUTMOKAPANOTPAMMBI B ITOJIOXKEHNI JTeXa 1 CTOos1. Turl BeretaTnsHOI perymsatyu (BP) onpegensiu o metoauke
H. V. Inpik.

Pesynbratbl. Y crioprcMeHoB ¢ HopManbHbiMu BapyanTamy BP (I u III) ot 5 k 7 rogam cHiokaetcss YCC (Ha 5-8 %), yBenu4nBaeTCs CUCTONNU-
geckoe 1 mynbcoBoe AJl (Ha 5-14 %), He M3MeHseTCA AmacTommdeckoe AJl, B 7 IeT yCMIMBAETCs BereTaTMBHASA PEaKTMBHOCTb Ha OPTOCTa3. Y feTeit
¢ I Tunom Haubosee BHICOKIE IOKa3aTe/yt aBTOHOMHOI (Ha 30,8-40,1 %) u Hanbomee HU3KMe — LeHTpanbHOI pery/suny (Ha 11,2-19,8 %) B momosxe-
HIIM JIeXKa PETrUCTPUPOBAICH B 7 JIeT, y ciopTcMeHoB ¢ III TunoM — B 6 et (Ha 12,2-40,2 %).

Y cnoprcmenos ¢ gusperynsaropabivMu timamu BP (I1n IV) B nepuon ot 5 o 7 et auHamuka AJll, HApoTHB, obecredeHa POCTOM FUACTOMINIECKO-
ro AJT (Ha 7-8 %), BereTaTMBHAsA PeaKTUBHOCTD HA OPTOCTA3 ycuamBaeTcA B 6 eT. IT Tun BP ormyaeTcsa Hanbomnee HUSKOI aKTYBHOCTDIO aBTOHOMHOI
peryaAuuy B oKoe B 6 ieT, a IV tun BP — HanpaBeHHBIM CHVDKeHMeM M30bITOYHOI aKTMBHOCTY aBTOHOMHOJ PETY/IALMY OT 5 K 7 TOflaM.

3axmioyenne. Tun BP sB/sieTcst JOMONMHUTEIbHBIM KPUTEPIEM afalTaliiy OpraHu3Ma pebeHKa K 00y4eHNI0 Ha CIIOPTHBHO-030POBUTENBHOM
9TaIle U MPOrHO3a MEePCIEeKTUBHOCTI IOHBIX CIIOPTCMEHOB. BospacT 6 1T /11 I0HBIX CIIOPTCMEHOB AB/IACTCA IEePHOLOM HarOObIIEero prucka Gopmu-
POBaHMA OTK/IOHEHUII B CHCTeMe BEeTeTaTMBHOM PEry/IALN CepAiedHOIl NeATeNbHOCTH C YBeMYeHeM YacTOThI IU3PeryAATOPHBIX TUIIOB.

Knrouesvie cnosa: 10Hble CIOPTCMEHDI, BETETaTUBHAsA PETY/ALMA, TUI BET€TaTUBHON PETY/IALMM, ABTOHOMHBI KOHTYP, LEHTPA/IbHBII KOHTYD,
BO3PACTHAs AMHAMMKA

KoH(}IUKT MHTepeCcoB: aBTOPbI 3asIB/IAI0T 06 OTCYTCTBUM KOH(IMKTA HTEPECOB.

s ymrupoBanus: bamaboxuna T.B., A6pamosa T.®., Hukuruna T.M., Hon(byHTMKOBa A.B., Axyrosnu H.M. Bo3pacTHas aMHaMuKa IOKa3are-
el cepfieYHO-COCYAMCTON CUCTEMbI M BET€TaTUBHOTO FTOMEOCTa3a Y IOHbIX CIIOPTCMEHOB C Pas/IMYHbIMM TUIIAMI BeTeTaTUBHOM perynauun. Cnopmus-
Hasg meduyuHa: Hayka u npakmuxa. 2025;15(4):5-16. https://doi.org/10.47529/2223-2524.2025.4.3
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Age dynamics of cardiovascular system parameters and autonomic
homeostasis in young athletes with different types of autonomic regulation

Tatiana V. Balabokhina*, Tamara F. Abramova, Tatiana M. Nikitina, Anastasya V. Polfuntikova,
Natalya M. Yakutovich

Federal Science Center for Physical Culture and Sport, Moscow, Russia

ABSTRACT

The aim: to study the age dynamics of the cardiovascular system (CVS) indicators and autonomic homeostasis in young athletes aged 5-7 years with
different types of autonomic regulation.

Materials and methods. The study involved 260 young athletes (hockey, football, artistic gymnastics, alpine skiing) aged 5-7 years. The examination
included the measurement of heart rate (HR), blood pressure (BP), active orthostatic test with recording of rhythmocardiogram in the supine and
standing positions. The type of autonomic regulation (AR) was determined according to the method of N.I. Shlyk.

Results. In athletes with normal AR (I and III), from 5 to 7 years of age, heart rate decreases (by 5-8 %), systolic and pulse blood pressure increase
(by 5-14 %), diastolic blood pressure does not change, and autonomic reactivity to orthostasis increases at 7 years of age. In children with type I, the
highest rates of autonomous (30.8-40.1 %) and the lowest rates of central regulation (11.2-19.8 %) in the prone position were recorded at 7 years of
age, in athletes with type III — at 6 years of age (12.2-40.2%). In athletes with dysregulatory types AR (II and IV) in the period from 5 to 7 years,
the dynamics of blood pressure, on the contrary, is provided by an increase in diastolic blood pressure (by 7-8 %), vegetative reactivity to orthostasis
increases at 6 years of age. Type II is characterized by the lowest activity of autonomous regulation at rest at the age of 6, and type IV is characterized by
a directed decrease in the excessive activity of autonomous regulation from 5 to 7 years.

Conclusion. The type of AR is an additional criterion for the adaptation of a child’s body to training at the sports and health stage and for predicting
the prospects of young athletes. The age of 6 for young athletes is a period of the greatest risk of developing abnormalities in the system of autonomic

regulation of cardiac activity, with an increase in the frequency of dysregulatory types.
Keywords: young athletes, autonomic regulation, type of autonomic regulation, autonomous circuit, central circuit, age dynamics
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1. BBenenne

PaHHMe 3aHATUA CTIOPTUBHON [I€ATENbHOCTDIO KAaK T€H-
HeHIVsI COBPEMEHHOTo O0IiecTBa 3a4acTyI0 COIPSDKEHBI
C paHHeil CIIOPTVMBHOI Clleuanu3sanyeil 1 GopcupoBaHM-
eM TpeHMPOBOYHOrO Ipolecca [1]. B pesynprare oprannsm
IOHBIX CIIOPTCMEHOB VCIIBITBIBAeT 3HA4YMTEIbHbIE QuU3nde-
CKIe€ HarpysKy B IIpOIecce aKTMBHOTO POCTa M PasBUTHUA.
Kputudecknil nepuop momrypocTOBOTO CKauKa, CO3/IA0LINIA
OuoornyecKkye MPeAnOChUIKY I YCIELIHOM afaIlTalnu
K CMCTEeMATUY€eCKON MBIIIIEYHO IeATENbHOCTH [2], ABNIAETCS
epruofoM 0co60it YsI3BUMOCTHU B CBSI3J COBEPIIEHCTBOBA-
HIfeM MeXaHI3MOB YIIPaB/IeHNs BCeMU (PU3MOTOINIeCKIMIU
GYHKLUAMMY, B TOM 4HCIIE U AeSTeIbHOCTBIO CePAEeIHO-CO-
cypuctoii cuctemsl (CCC).

B Bospacre 5-7 €T B perynAanum feATebHOCTH CepALia
IIPORO/DKAET HAPACTaTh POJIb OIY)KAAIOIIEr0O HEPBA, YTO CO-
MIPOBOXKAETCS CHIDKEHMEM BMAHMA L[EHTPAIbHBIX MeXa-
HU3MOB U YCUJIEHUEM CaMOPETyIALUN NeATENbHOCTY CePJi-
1a [3-5]. B aTux ycnmoBuAx n36bITOYHOE YCUIeHNE BaryCHOM
aKTUBHOCTY, CIPOBOLMPOBAaHHOE 4Ype3MepHbIMU u3u-
YeCKMMU HarpyskaMy, MOXKeT NPUBECTU K (PyHKLIMOHA/Ib-
HBIM HapyLIEHNAM CepHeyHOll HeATeTbHOCTM M PAHHEMY

PasBUTHUIO «CIIOPTUBHOTO ceppua» [6, 7, 8]. C mpyroii cTo-
POHBI, CUMIIATMKOTOHNUS, CBOMCTBEHHAs HETSM MIIAZLIETO
BO3pacTa, B CIy4ae BBIPAXXCHHOT'O TOMUHMPOBAHIA MOXKET
IIPUBECTU K MCTOLICHUIO IPOLIECCOB PETYIALUN Y YIIpaB-
JIEHUSI CO CHIDKEHVMEM aJalTal[IOHHBIX BO3MOXXHOCTEN
opranusma [3-6, 9, 10,11]. YunTbeiBas pe3ybTaThl MCCIIe-
TOBAaHUI, CBUJETEIbCTBYIOIVE O PAa3BUTUM y CIOPTCMe-
HOB-IIOAPOCTKOB NoBbImeHHoro AJl [12, 13, 14], Hapyme-
HUJI CEpAEeYHOr0 PUTMA Y IIPOBOAMMOCTY MIOKapaa [15-18]
IIaTOJIOTMYECKOTO «CIIOPTUBHOTO cepAa» [7], KOTOPbIM MO-
IyT IpefIlecTBOBATb HAPYIIEHNA B COCTOSHNUU PETyIATOP-
HBIX CMCTeM opraHusma [19, 20], paHHee IIOSB/IeHNUe BereTa-
TUBHBIX JU3PETYNALUN Y leTell MIaJIIero BO3pacTa MOXKeT
paccMaTpuUBaTbCA KaK BO3MOJKHBIN IVaTHOCTUYECKUI IIPU-
3HAK JaJbHENIIEr0 Pa3sBUTHA HapyIIEHNI.

B cooTBeTCcTBMM C IPEACTABAEHNAMY HAyYHON IIKOJIBI
H.M. llnsik [11], Ha ocHOBaHUM aHanMM3a BapuabenpHOCTH
cepaeunoro putma (BCP) BbiiensaI0T 4 TUIIa BereTaTNBHOM
perymauuu (BP), koTopble y meTeit OTpaXkaloT pa3IM4YHbINA
YPOBEHb 3Pe/IOCTU PETY/LATOPHBIX CUCTEM, OIIPee/IAIOT Ha-
[IPaBIEHHOCTh M3MEHEHMIT B paboTe cucteM 0becreveHns
MBIIIEYHOI JeATeMbHOCTN: C YMEPEeHHBIM U BBIPaKeHHBIM



npeobnmaganueM HeHTpanbHoU perymanuu (I m II tumsr)
U C YMEPEHHBIM 1 BBIPQKEHHBIM IIpeobIaflaHueM aBTOHOM-
Hoit perymanuu (III u IV tuner). C yuetom ¢usnonornde-
CKOll cuMmaTUKOTOHMM IV T BP y 10HBIX CIIOPTCMEHOB
BCTpedaeTcs pefgko [21-23] m paccMaTpmBaeTcs KakK AMC-
(YHKIS B COCTOSIHUY PEry/IAaTOPHBIX MEXaHN3MOB [11, 24],
pasHO Kak 1 II tun BP, Ho Bepudunupyromuiica y cropt-
CMEHOB MJIAfIIIETO BO3PACTa B IOAAB/IAIOIIEM OO/IbIINHCTBE
uccnegoBanmii [11, 25, 26].

BospacTHble M3MEHEHMsA BEreTaTMBHON pPeryianun
CepAeyHoll [eATeNTbHOCTY NPeVMYILeCTBEHHO M3yJaloTCA
y CHOPTCMEHOB C 3Talla HauaJ/IbHOM IIOATOTOBKY [21-23, 27].
ITo naHHBIM psima aBTOpPOB (24, 28, 29], OHM He Bcerya BbI-
Pa’KaloTCA B 3HAYMMBIX IIOTONOBBIX M3MEHEHNAX TOKa3aTe-
neit BCP u B TakoM ciy4yae TPAaKTYIOTCA KaK Pery/lIATOpHbIE
CHIBUTH, UMeEIOLIIVIe aJallTal[IOHHbII XapakTep [30]. B cBs3n
C 3TUM U3yYeHNe BO3PACTHBIX 0COOEHHOCTEl CTAHOB/IEHNS
BETeTaTMBHBIX DEryIATOPHBIX MEXaHM3MOB B IIpoliecce
aflalTalMy K CUCTEeMaTMYeCKO MBILIIEYHON HeATeTbHOCTH
Yy IOHBIX CIIOPTCMEHOB 5-7 JIeT Ha CIIOPTUMBHO-O3[0POBM-
TeJIbHOM 3Talle MOXKET IPeACTAaB/IATh HAyYHBINl MHTepec.
Taxoke B KOHTEKCTe MHAVBU/YaTbHO-TUIONTOTMYECKMX OCO-
6enHocreit BP mpakTudeckoe 3HaueHNUe B IUIaHE PAaHHEro
BbIAIBIEHNS1 BETeTATUBHBIX JU3PETY/IALNI C PUCKOM Pas3Bu-
T Hapyuenuii B featenbHocTU CCC MOXET MMETD UCCIIe-
TOBaHMe BO3pAcTHOI AuHamMuKky nokasaresneir CCC u Bere-
TaTMBHOT'O TOMEOCTasa.

Ienbio MccnenoBaHmst ObIIO U3ydYeHIe BO3PACTHON fu-
HaMMky Tokasateneit CCC M BereTaTMBHOTO I'OMeOCTas3a
Y IOHBIX CIIOPTCMEHOB 5-7 JIET C pa3nuM4HbIMMU Tuamu BP.

2. Matepuanpl 1 METOJbI

B wmccnepoBanmm mnpuHAmM ydactue 260 MaJb4MKOB
5-7 7neT, 06y4alOINXCsi HA CIOPTUBHO-03J0POBUTEIBHOM
sTame XokkeeM (78 uenoBex), ¢yrbomom (71 dUenoBexk),
CIIOPTMBHOJ TMMHACTHKOM (60 4YeloBeK) UM TOPHBIMU JIbI-
xamu (51 denoBex). Bce yuacTHuKM OBUIM 3[0POBBL, JOIY-
ILIIeHBI K 3aHATUAM CIOPTOM. POAMTENN CIOPTCMEHOB IIOf-
MUCBIBaIM OOPOBO/MBHOE WH(POPMUPOBAHHOE COITIACHE
Ha y4acTue B MCCIefOBaHNY, UCIIONIb30BaHMe NHPOpManu
B HAYYHBIX LIeJIX, IyOIMKALNMIO Pe3y/IbTAaTOB [IPU YCIOBUN
cobmonenyst aHoHMMHOCTH. HOHBIE CITOPTCMEHDI OB 06-
CIe[OBaHbI CIYCTS OAVH MeCAll OT Hadaja CUCTeMaTide-
CKMX 3aHATUI IIOC/Ie JIETHEro IepepbiBa (XOKKel, TOpHbIe
JBDKM — B CeHTAOpe, PpyTOONI, CIOPTVBHASA TMMHACTAKA —
B OKTs16pe 2024 1.).

O6cnenoBanue, Braovatoiiee nsmepenne YCC, cucro-
mnyeckoro (CAJ), muactommyeckoro (JAJI) m mynbcoBo-
ro (II]I) maBneHMs:, aKTMBHYI0 OPTOCTATUYECKYI0 IPOOYy
(AOII) ¢ 3anucpo BCP n nmopcyerom YCC Ha mepBoit Mu-
HyTe OpTOCTa3a, IPOBOAWIN B yTPeHHMe 4dachl. [a pern-
cTpaumy puTMoKappuorpamMmbl (300 KapAuOMHTEpBaIOB)
MCITONTb30BA/IM IUATHOCTUIECKUIT KoMIteKc «Omera fmuma-
rHoctuka» (r. Cankr-Ilerepbypr) Bo II crangaptHOM OT-
BeJIeHUN B IIOJIO>KeHUY jIexka (II0CyIe IATH MUHYT OT/bIXA)
u ctos (cIrycTs 1,5-2 MUHYTHI TOC/Ie BepTuKanusanym) [31].

7/

AprepnanpHoe faBieHne nsMepsm Tooomerpom OMRON
M3 Expert ¢ ucnonb3oBaHueM MefAUaTPUIECKON MaHXETHI,
YCC — nynbcokcumerpom MepuuyHckum Armed XY300.

AKTMBHOCTD aBTOHOMHOTrO KOHTypa (AK) ompepensamm
10 KBafIpaTHOMY KOPHIO M3 CyMMBbI KBaJIpaTOB Pa3HOCTU
BEeIMYMH IIOC/TEOBaTeNbHBIX mHap uHTepBaioB (RMSSD,
MC), IpOLEHTY IIap IOC/IefOBATe/NIbHBIX KapUOMHTepBa-
JIOB ¢ pasHOCTbIO Gormee 50 MWIUIMCEKYH B % K 00liemy
ucny kapauonHTepsanos (pNN5O, %), MOIHOCTU BBICO-
kouactotHoro crektpa (HF mc?, HF %), akTuBHOCTM LieH-
TpanbHOro KoHTypa (IK) — mo ammutyge mopst (Amo, %),
MHJEKCY HaIpsKeHus perynatopHeix cucteM (MH, y.e.),
MOIIIHOCTY CIIeKTpPa O4YeHb HM3KOYaCTOTHOTO KOMIIOHEH-
ta BCP (VLF Mc? VLF%), MHEeKCy BaroCHMIIaTU4ecKo-
ro B3aumopeiictsuss (LF/HE y.e.). Cymmapusii sddekt
BP oneHmBanm 1o CTaHZAPTHOMY OTKIOHEHMIO CpENHEN
IPOJIO/DKATENIBHOCTY.  HOPMaJIbHBIX — Kap[MOMHTEPBAIOB
(SDNN, Mmc) 1 II0Ka3aTeIo CyMMapHOI MOLTHOCTY CIIeKTpa
(TP, mc?). Tun BP onpepensinu mo meropuke H. V. bk
[11]. I XapaKTepUCTUKY BO3PACTHON AMHAMYKY PacCyy-
TBIBAJIM CPeJHMI TPOLIEHT M3MeHeHMil mokasaTeneil AK,
LK u cymMMapHOIt akTUBHOCTU BP oTHOCHTE/IBbHO 6-/1eTHETO
BO3pacTa.

Cratuctudeckyo 06pabOTKy IIPOBOAMIN C IIOMOLIBIO
nporpaMMHoro makera Statistica 10.0. BuyTpurpynmosbie
pasnuMyus ONpefesiin C MCIONb30BaHMeM W-kputepus
Yunkokcona, Mexrpynmnosbile — U-kputepuss Manna —
YutHu. B Tabnnijax 3Ha4eHNUS KOMTMYECTBEHHBIX IIPU3HAKOB
IpefcTaBJIeHbl B Bufie MeayaHbl (Me) ¢ ykazaHMeM HIDKHETO
(25 %) n Bepxuero (75 %) kBapTuIe.

HWccnepoBanne IIPOBEJICHO B COOTBETCTBUM
¢ XeNbCUHKCKON [eKTaparyeii, OT06peHO 3TUIECKOl KO-
muccueit ®I'BY «OHII BHUMOK» (mporokon 3.23 or
24.10.2023 r.), BBINOJTHEHO B pPaMKaX TOCYHAapCTBEHHOTO
sagauuss OIBY «DHI] BHUM®K» Ne 777-00001-25-00
(Ne 001-24/1).

3. Pe3ynbraThl McCIegOBaHUA

O6cnenoBaHye OHBIX CIOPTCMEHOB BBISABUIO 3aKOHO-
MepHble BO3pacTHble M3MeHeHusA Imokasarteneii BCP, or-
pakaolye B IIepUof, OT 5 10 6 JIeT yCUIeHNe CaMOperyJisi-
uu ceppednoit gesrenpHocT (SDNN, pNN50 %, RMSSD,
HF) co cHIkeHMeM HaIlpspKeHUA LEeHTPaIbHON pery/nnn
(1H), B nHTEpBase OT 6 10 7 16T — yCU/IeHVe BeTeTaTUBHON
peaktuBHoctyu Ha oproctas (LF/HE, HF %) (tabn. 1).

Y 6onbUIMHCTBA IOHBIX CIHOPTCMeHOB 5-7 et BP co-
OTBETCTBOBaJla HOPMe, TO €CTb OTMEYaJoch YMepeHHOe
npeobmaganne LK (I tum) wim AK (III tum) perymsiunu
(tabm. 2). ¥V pereit 5 net I u III Tunst 6biIu IpencTaBIeHbI
B paBHOII ctenenn (1o 42,9%). B 6 u 7 ner moMuHMpOBan
IIT tum (52,5 n 60,0 %) pu MeHbIIIel pacIPpOCTPAaHEHHOCTH
I tvma (25,4 u 23,8 %), Ho Ha poHe pocTa YaCTOTHI AMU3PEry-
nsTopHbIx BapuaHToB BP (II u IV tumnsr) go 22,0% B 6 net
n16,2% — B 7 ner.

Hapymenne BP ¢ BbIpakeHHBIM IIpeo6rafjaHuem
LK (II twm), BbIABIEHHOE y 5- U 6-TeTHMX feTell B 8,6
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Tab6bnuma 1
ITokasatemu BCP B monoxeHuu nexa 1 CToA y IOHbIX CIOPTCMEHOB 5, 6 11 7 et
Table 1
HRYV indicators in the lying and standing positions in young athletes aged 5, 6 and 7 years
IHoxasazens BospacrtHble rpynnsl p
5 nmer | 6 mer | 7 net 5, 6 mer | 6, 7 mer | 5,7 ner
B nmonoskenuu nesxa
TP, mc? 2018,0 [1260,0; 3035,0] 2872,0 [1726,0; 5096,0] 3417,0 [2023,5; 5209,0] 0,041 0,469 0,006
HE, mc?/Ty 883,0 [349,0; 1757,0] 1371,5 [680,0; 2788,0] 1409,5 [757,0; 2315,0] 0,043 0,872 0,013
LE mc*/Ty, 575,0 [331,0; 1215,0] 893,0 [470,0; 1604,0] 968,0 [543,5; 1843,5] 0,088 0,507 0,029
VLE mc¥/I1 516,0 [343,0; 768,0] 651,5 [392,0; 1160,0] 868,5 [435,0; 1288,5] 0,108 0,109 0,008
HE % 41,6 [28,7; 50,0] 43,1 [33,2; 54,9] 41,9 [33,7; 51,9] 0,276 0,606 0,309
LE % 30,4 [27,0; 38,3] 30,1 [23,4; 39,2] 29,4 [23,5; 38,8] 0,465 0,902 0,411
VLE % 24,4 [18,5; 35,7] 23,0 [16,2; 33,1] 24,8 [16,7; 34,1] 0,419 0,367 0,825
LF/HE y.e. 0,8 [0,5;1,4] 0,7 [0,5; 1,1] 0,7 [0,5; 1,0] 0,253 0,914 0,169
PNN50, % 27,7 [10,8; 47,3] 43,6 [16,4; 57,3] 40,4 [25,6; 54,3] 0,035 0,932 0,008
RMSSD, mc 49,5 [32,4; 66,4] 65,1 [41,1; 90,6] 63,7 [47,9; 87,9] 0,042 0,811 0,006
SDNN, mc 47,6 [36,0; 56,5] 56,7 [42,2; 76,5] 61,4 [46,2; 74,5] 0,037 0,416 0,004
AMo, % 32,3 [26,8; 42,8] 28,8 [22,6; 37,7] 28,0 [21,0; 35,0] 0,120 0,204 0,012
VH,y.e. 162,1 [97,9; 300,6] 70,2 [42,4; 127,7] 65,4 [41,4; 105,0] 0,029 0,201 0,001
B nmono>xennn cros
TP, mc? 1553,0 [835,0; 2478,0] 2030,5 [1213,0; 3433,0] 2325,0 [1429,5; 3555,0] 0,030 0,542 0,011
HE, mc?/Txy 242,0 [145,0; 583,0] 465,5 [214,0; 889,0] 344,5 [147,5; 831,0] 0,046 0,099 0,441
LE mc*/T 541,0 [266,0; 768,0] 724,0 [390,0; 1231,0] 866,0 [451,5; 1316,0] 0,028 0,276 0,003
VLE mc?/T 654,0 [480,0; 1039,0] 841,5 [518,0; 1360,0] 1009,0 [648,5; 1416,0] 0,077 0,133 0,005
HE % 21,1 [11,5; 30,3] 20,9 [14,9; 32,0] 14,7 [9,5; 23,8] 0,437 0,001 0,130
LE % 32,0 [25,6; 38,5] 32,8 [29,3; 39,7] 36,6 [29,0; 43,0] 0,390 0,064 0,066
VLE % 43,9 [35,9; 53,1] 41,4 [32,7; 52,7] 44,6 [36,1; 56,7] 0,253 0,093 0,992
LF/HE, y.e. 1,7 [0,9; 2,7] 1,6 [1,1;2,4] 2,3 [1,5;3,7] 0,961 0,000 0,022
PNN50, % 4,40 [1,4; 16,3] 12,1 [3,2; 27,1] 9,4 [9,5; 23,8] 0,052 0,438 0,166
RMSSD, mc 26,1 [19,0; 38,3] 33,7 [24,4; 48,7] 30,7 [2,6; 23,6] 0,043 0,192 0,264
SDNN, mc 42,2 [(30,3; 51,6] 46,6 [35,6; 60,2] 49,3 [38,5; 61,1] 0,038 0,403 0,007
AMo, % 37,7 [29,7; 46,4] 34,6 [26,7; 42,7] 31,3 [25,9; 39,8] 0,194 0,118 0,015
VH,y.e. 162,1 [97,9; 300,6] 118,7 [71,6; 204,8] 105,1 [72,5; 186,4] 0,044 0,367 0,006

1 9,3 %, B 7 JIeT BCTPeYaIoch B eAMHIYHBIX CIy4dasix (3,8 %).
ITpu sTOM B CBO€il BO3PacCTHONM TpyIIe 5-JeTHUE CIOPT-
CMEHBI ¥IMEY MEHbIINI CIOPTUBHBINA CTaX, a 7-JeTHUE —
OONbIINIT HefeNbHbII 06beM TPEHMPOBOYHOI HATPYSKIL.
Husperynaropusnit IV tum (c BBIpa)KeHHBIM JOMUHUPOBa-
HreM AK), cBuieTenbCTBYOLIMNIT 06 YCKOPEHHOI Heparo-
Ha/IbHOJ aflaliTalluM Cepyilja IOHBIX CIIOPTCMEHOB K MHTEH-
CUBHBIM (PUSMYECKMM HATPy3KaM, BCTpedancs y 5,7 % peteit
5 j1eT, HeflenbHas pu3nUecKas HarpysKka KOTOPBIX B 3-5 pas
MIpeBbIIlajla TAKOBYI0 Y CBEPCTHUKOB C APYTMMMU TUIIAMU
BP. Uncnennocts croprcMeHoB ¢ IV Tumom k 6-7 rogam
yBenmmuuBanach no 12-13%, 4To oTpaXkaeT HapacTaHue
¢dopcupoBanms (puU3NIECKOI TTIOATOTOBKH Y feTelt Ha CIIOp-
TUBHO-03/JOpPOBUTENIbHOM 3Tarne [11, 21].

IOHbIe criopTCMeHBI ¢ pasHbIMM TunlamMu BP xapaxTepn-
30BaJIVICh Pa3/IMYHON BO3PACTHON JMHAMMKOI ITOKa3aTenen

CCC (tabm. 3). 3akoHOMepHbIe BO3pACTHBIE M3MEHEHUS
YCC u Al ormevens! y cnoprcmenos I u III Tunonoruye-
ckux rpyni: y fereit 7 mer YCC B monoxxeHnu nexxa 6blra
Hiwke (Ha 9-10%), a CAJl u II]] Beire (COOTBETCTBEHHO
Ha 4 1 12-15%), yeM B 5 j1eT, ipu cTabuibHOM yposHe J[TA]I.

Hna cnoprcmenos co II n IV tunamu perynanum, Hampo-
TUB, XapakTepeH poct JA]] (Ha 5-8 %) mpu MUHMMAaTbHBIX
nsmeHeHusAx CAJl u, Kak ciefcTBue, OTCYTCTBUM TOBBIIE-
Hus I1]1. IIpu sTom Bo3pacTHOe cHibkeHNe YCC oTMedeHO
TOJIBKO y cIopTcMeHoB co II tumnom (Ha 7,5%) pu ero co-
XpaHeHNM Ha YPOBHe yMepeHHOI Opafukapauu y gereit ¢ IV
THUIIOM.

INTokasarenn BCP TakXe pasnn4amich B paMKax KaKZOTo
Tumna BP y I0HBIX CTOPTCMEHOB PasHOrO BO3pacTa, IPEUMY-
IIeCTBEHHO Ha YpOBHe TeHAeHumit (puc. 1). Y cnoprcMeHoB
c I Tumom B 7 €T perucTpupoBanuch Hambomee BbICOKME



Tabnuma 2

XapaKTepHUCTHKA IPYII IOHBIX CHOPTCMEHOB 5, 6 M 7 JIeT ¢ pa3TNYHbIMI TUIIAMHU BeTeTaTUBHOM peryranun

Table 2
Characterization of groups of young athletes 5, 6 and 7 years with various types of autonomic regulation
IToxa3arenn Tun BP
I | 11 | 111 | v

5 net (38 yenoBek)
YncneHHOCTD, % 429 8,5 429 5,7
Bospacr, et 5,2 [4,9; 5,3] 5,1 [4,7; 5,2] 5,3 [5,0; 5,4] 5,4 [5,3; 5,5]
CHOpTUBHBII CTaX, /IET 1,5 [0,3; 2,3] 0,5 [0,3; 0,8] 1,3 [0,6; 2,0] 0,9 [0,5; 1,4]
Harpysxka, gac./Hen. 4,5[2,3;9,3] 2,3 (2,05 8,3] 3,0 [2,3; 4,5] 11,8 [8,3; 15,3]

6 net (117 yenosex)
YUncneHHOCTD, % 25,4 9,4 52,5 12,7
Bospacr, net 6,0 [5,7; 6,2] 5,9 [5,8; 6,3] 6,0 [5,7; 6,2] 5,9 [5,8; 6,0]
CHOpTVBHBIIT CTaX, 7IET 1,5 [0,5; 2,4] 1,5 [0,7; 2,0] 1,7 [0,8; 2,1] 1,3 [0,6; 2,0]
Harpyska, 4ac./Hep. 9,1 [5,0; 10,3] 9,3 [3,0; 10,3] 8,3 [5,0; 10,3] 8,3 [6,0; 9,3]

7 net (105 yenoBex)
YucimeHHOCTD, % 23,8 3,8 60,0 12,4
Bospacr, et 7,0 [6,7; 7,2] 7,0 [6,8; 7,1] 7,0 (6,8;7.2] 7,0 [6,9; 7,2]
CIIOpTUBHBII CTaX, JIET 1,9 [1,1; 2,6] 2,0 [1,5;2,2] 2,1 [1,5; 2,4] 1,9 [1,5; 2,5]
Harpyska, gac./Hen. 6,4 [4,3; 11,5] 10,8 [7,0; 12,5] 9,5% [6,5; 12,0] 9,5 [6,0; 11,5]

IIpumeuanue: * — p < 0,05 B cpaBHenuu ¢ I tumom.
Note: * — p < 0.05 compared to type I.
Ta6bnuma 3

Ilokaszaremu CCC B O/IOKEHNN JIeXKa Y CIIOPTCMEHOB 5, 6 11 7 7eT ¢ pasIMYHBIMY THIIAMU BeTeTaTUBHOM Pery/sauun

Table 3

Cardiovascular system indices in the supine position in athletes aged 5, 6 and 7 years with different types of autonomic regulation

Ioxasatems BospacrHble rpynmnsl P
5 mer | 6 mer | 7 ner 5, 6 ner | 6, 7 net | 5,7 ner
YMepeHHOe JOMMHMPOBaHMe LIeHTPaIbHOro KoHTypa perysaunu (I tun BP)
4CC, yn/Mun 94,0 [88,0; 96,0] 90,0 [85,0; 96,0] 85,0 [81,5; 92,5] 0,312 0,064 0,010
CAJl, MM PT. CT. 94,0 [91,0; 96,0] 97,5 [91,0; 102,0] 98,0 [93,0; 104,0] 0,463 0,298 0,021
HAJI, MM PT. CT. 62,0 [58,0; 65,0] 60,0 [57,0; 66,0] 61,0 [57,0; 66,0] 0,700 0,979 0,483
T[T, MM PT. CT. 33,0 [26,0; 35,0] 33,0 [31,0; 39,0] 37,0 [31,0; 42,0] 0,736 0,219 0,047
BrIpakeHHOe JOMMHVPOBaHMe IleHTpanbHoro Kourypa perysaunu (II tun BP)
4CC, yn/Mun 93,0 [91,0; 105,0] 92,0 [88,0; 97,0] 86,0 [75,5; 94,5] 0,697 0,240 0,480
CAJl, MM pT. CT. 96,0 [94,0; 96,0] 96,0 [94,0; 99,0] 98,5 [91,5; 101,5] 0,640 0,648 0,480
HA]I, MM pT. CT. 61,0 [60,0; 62,0] 64,0 [61,0; 66,0] 66,0 [60,0; 66,5] 0,276 0,602 0,289
I1[T, MM pT. CT. 35,0 [32,0; 36,0] 33,0 [28,0; 37,0] 34,0 [31,5; 35,0] 0,640 0,794 0,480
YMepeHHOe JOMUHMPOBaHUe aBTOHOMHOro KoHTypa perymsauuu (III tun BP)
4YCC, yn/Mun 84,0 [77,0; 87,0] 78,5 [74,0; 82,0] 76,0 [72,0; 81,0] 0,041 0,041 0,006
CAJl, MM PT. CT. 95,0 [93,0; 98,0] 97,0 [93,0; 98,0] 99,0 [96,0; 103,0] 0,624 0,624 0,044
HAJI, MM PT. CT. 62,0 [60,0; 65,0] 61,0 [57,0; 63,0] 61,0 [59,0; 65,0] 0,127 0,127 0,400
I1]T, MM pT. CT. 33,0 [28,0; 36,0] 35,0 [32,0; 40,0] 38,0 [33,0; 42,0] 0,153 0,153 0,043
BripaxkeHHOE JJOMMHIPOBaHe aBTOHOMHOTO KOHTypa perymanym (IV tum)
YCC nexa, yn/mun | 73,0 [67,0; 79,0] 72,0 [69,0; 77,0] 71,0 [68,0; 74,0] 0,881 0,357 0,734
CAJl, MM pT. CT. 94,0 [87,0; 101,0] 97,0 [89,0; 100,0] 97,0 [92,0; 99,0] 0,709 0,612 0,671
JAJI, MM PT. CT. 58,0 [57,0; 59,0] 58,0 [57,0; 60,0] 61,0 [56,0; 65,0] 0,823 0,534 0,699
I1]T, MM pT. CT. 36,0 [30,0; 42,0] 37,0 [34,0; 42,0] 35,0 [32,0; 42,0] 0,602 0,461 0,865
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Puc. 1. CpeaHsis Bo3pacTHast AvHamuka nokasateneint BCP, xapakTepun3ayloLwmx ypoBHY ynpaBreHusi cepaeyHbIM PUTMOM, B NONOXEHWUN nexa
Fig. 1. The average age-related dynamics of HRV indicators characterizing the levels of heart rhythm control in the lying position

IokasaTenyu aBToHOMHoM perymanuu (RMSSD, pNN50, HE
HF% — na 21,9-72,3%, p > 0,05) u Haubornee HusKue —
nenrtpanbHoit peryaunnu (MH, LF/HF — Ha 7,6-29,0 %, p >
0,05), Ipu CXOHBIX 3HAUEHUAX TUX IIOKasaTesell y JeTei
B 5 1 6 net. [lna pereit co II Tunom BP xapakTepHa BO/IHO-
obpasHas guHamuKa mapametpoB BCP ¢ cambiMy HU3KMMMI
3HAYEeHMAMIU B 6 JIeT II0Ka3aTesiell 0011eil MOIIHOCTY BereTa-
TUBHBIX perynaTopHbix AUl (TP, SDNN na 12,5-48,5 %,
p > 0,05), aktuBHoct AK (RMSSD, pNN50, HE HF % —
Ha 33,1-363,3%, p > 0,05) u Hanbonee Beicokumu — 1K
(VLE VLF %, LF/HF, UH — Ha 6,1-49,0 %, p > 0,05).

Y peteit ¢ III TunoM, HampoTuUB, B 6 JIET PETUCTPUPO-
Banuch Hambonee Bbicokue 3HadeHus TP, SDNN (cooTsert-
CTBeHHO Ha 4,4-27,3%, p > 0,05) 110 cpaBHEHUIO C AEeTbMIU
5 u 7 ner. Iloxasatenu AK y 6-71eTHIX CHOPTCMEHOB He3Ha-
YNMTETbHO MpeBbIany 3HadeHns B 5 et (RMSSD, pNN50,
HE, HF% — Ha 5,0-14,4%, p > 0,05), HO 6bUIN 3aMeTHO
BbIIlIe, 4eM B 7 jeT (Ha 13,4-16,7 %, p = 0,02-0,08), Ha ¢one
pOoCTa aKTMBHOCTY HaJiICETMEHTAPHBIX CTPYKTYP, Y4aCTBYIO-
mux B perymanuu cepgeynoro putma (VLF Ha 69,5%, p <
0,05; VLF % Ha 26,1 %, p = 0,10).

Hna cnoprcmenoB IV TMIIONOTMYECKON TPYIIbI Xa-
PakTepHO yMeHbIIEHME MOIUIHOCTM BETeTaTMBHBIX PpeTy-
JIATOPHBIX BIMAHMII IpeMMylliecTBeHHO K 6 romam (TP,
SDNN — =na 13,6-23,8%, p = 0,13-0,17) 3a cueT cHUXe-
Husa usbpiTounoit aktusHoctn AK (RMSSD, HE HF % —
Ha 11,8-31,8%, p > 0,05) u ycuieHus LeHTPaabHON pe-
rymanuu (AMo, MIH, VLF% — Ha 18,8-29,0%, p > 0,05)
C COXpaHeHMeM IaHHON TeHJEeHIUN K 7 TOflaM.

Bomomnuenne AOII 3akOHOMEPHO COIIPOBOXAANIOCH PO-
crom YCC Bo Bcex BO3pacTHBIX rpymmnax. [Tpu atom y 7-71eT-
HMX CIIOPTCMEHOB ¢ yMepeHHbIM mpeobmagannem LK (I tum)
npupoct YCC 3HaYMMO NpeBbIIaT 3HAUYEHN s, TIOTyYeHHbIe
B 5 1 6 ner (Ha 91,7-130%). YV 7-meTHMX [ieTeil ¢ BbIpa-
JKEHHBIM ero gomunuposanueM (II Tum) 6bu1 MeHblIe, YeM
B 51 6 ner (Ha 77,7-80,0 %) 3a cueT OTpULIATEIBHOTO TIPU-
pocta YCC 'y 50 % peTeit [aHHOI TUIIOIOTMYECKOI I'PYIIIIBL.
B ycnoBusx npeobmaganus AK perymsauuu (III n IV tum)
peaxiysa YCC Ha opTocTas BO3PACTHBIX Pas3INynil He MMe-
na (Tabm. 4).

Anamus BCP B monoxeHNn CTosI MPOJEMOHCTPUPOBAT
(puc. 2), uro npu I Tume BP y gereit 6 neT B cpaBHeHMNU €O
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Tabnuia 4

IToxasaremn YCC npu AOIl'y cnopTcMeHOB 5, 6 11 7 1eT ¢ pa3MMYHbIMM TUIIAMY BET€TaTUBHOI Pery/LaIim

Table 4

Heart rate in AOST in athletes aged 5, 6 and 7 years with different types of autonomic regulation

BospacTHbie rpynmsr
Ilokasarenn
5 ner | 6 met | 7 ner 5, 6 ner | 6, 7 metr | 5,7 ner
YMepeHHOe JOMMHVPOBaHMe IleHTpaIbHOro KoHtypa perymsammu (I tun BP)
YCC cros, yn/MuH 97,0 [94,0; 106,0] 99,0 [90,0; 101,0] 98,0 [89,0; 107,0] 0,700 0,979 0,686
IMpupoct YCC, yp/mun 5,0 [2,0; 9,0] 6,0 [2,0; 9,0] 11,5 [5,5; 14,0] 0,847 0,006 0,021
BrIpa)keHHOe JOMMHVIPOBaHye IleHTpanbHOro KouTypa perysaunu (II un BP)
YCC cros, yn/mMua 102,0 [100,0; 109,0] | 105,0 [89,0; 115,0] 85,5 [77,5; 99,5] 0,938 0,151 0,157
Ipupoct YCC, yu/Mmu 9,0 [4,0; 10,0] 10,0 [1,0; 15,0] 2,0 [-3,0; 10,0] 0,640 0,215 0,480
YMepeHHOe JOMUHIPOBaHIe aBTOHOMHOTr0 KoHTypa perymauuu (III Tun BP)
YCC cros, ya/Mun 90,0 [87,0; 94,0] 85,5 [80,0; 91,0] 83,0 [77,0; 90,0] 0,050 0,056 0,008
IMpupoct YCC, yn/Mun 9,0 [6,0; 11,0] 8,0 [5,0; 10,0] 7,0 [3,0; 11,0] 0,393 0,393 0,217
BrIpaykeHHOE JOMIHMPOBaHe aBTOHOMHOr0 KOHTypa perymanym (IV tum)
YCC cros, yn/MuH 79,5 [78,0; 81,0] 82,0 [76,0; 90,0] 80,0 [72,0; 82,0] 0,655 0,311 0,932
IMpupoct YCC, yp/mun 6,5 [2,0; 11,0] 7,0 [5,0; 10,0] 8,0 [2,0;10,0] 0,941 0,596 0,799
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Puc. 2. CpegHsist Bo3pacTHas AvHamuka nokasatenein BCP, xapakTepun3ayoLlwmx ypoBHY yrpaBeHnst CepaevHbIM PUTMOM, B NOMNOXEHWN CTOSt
Fig. 2. The average age-related dynamics of HRV indicators characterizing the levels of heart rhythm control in the standing position
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CIIOPTCMEHAaMI APYIUX BO3PACTOB OTMEYAINCh Oojiee BbI-
cokne mokasatenu AK (coorBercTBeHHO Ha 12,6-45,7 %,
p > 0,05 u 27,6-61,4%, p = 0,002-0,10), y mereit 7 neT —
LIK ¢ BerpaxxeHHsIM poctoM LF/HF (ma 123,1 %, p < 0,0001)
oT 6 K 7 rofaM. Y pereit co II tunom BP, HanpoTus, B 6 neT
PErNCTPUPOBAINCH CaMble HM3KIE 3HaUeHMsT OOIBIINHCTBA
mokasareseit BCP, oco6enno TP, SDNN, pNN50 %, HE, VLF
(na 25,9-120,0%, p > 0,05) mpu cambix Boicoknx VIH, AMo
n VLF % (10,4-41,3 %, p > 0,05).

Hna peteit ¢ 111 Tummom BP B opTocTase XapakTepHO ycu-
JIeHJe BaIyCHOT0 KOHTpoJA cepredroro putma (HE RMSSD,
pNN50 na 11,4-23,9%, p > 0,05) oT 5 k 6 rogam c mocrne-
mylomuM, K 7 ropam, ero ocnabnenvem (HF %, RMSSD,
pNN50 Ha 28,1-40,2 %, p = 0,02-0,09) npn ckaukoob6pasHOM
nosbimrenvn LE/HF (Ha 29,0 %, p = 0,02). Y cnoprcMeHoB
¢ IV tunom BP B gmamasoHe 5-6 jieT CHM)Ka/INCh aKTUB-
Hoctb AK (Ha 15,2-65,0 %, p > 0,05) u cymmapHbIit 3¢ ekt
Pery/LATOPHBIX BIMAHMIL Ha cepnue (23,1-48,6 %, p > 0,05)
Ha ¢oHe TOBBILIEHUS CUMIaTHYeCKol aktmBHOCTM (VIH,
AMo — Ha 9,7-23,8 %, p > 0,05).

4. Tuckyccus

ITpoBeneHHOe UCC/IEROBaHNE TOKA3AIIO, YTO Y GOIBIINH-
CTBa IOHBIX CIIOPTCMEHOB 5-7 jieT BP pgearenbHOCTH cepana
COOTBETCTBYET HOPMe, TO ecTh npeobmagarot I u ITI Tumst BP,
ompegenATca HopManbHble 3HaYeHusA YCC, Al 1 ymepen-
Hblit npupoct YCC B AOIL K 6 rogam MeHseTCsA COOTHOILE-
Hue I n IIT TunoB B nonb3y ABHOro fomuHuposanus II1 tuma,
YTO OTpa)KaeT CO3peBaHMe BEreTaTMBHBIX KapAMOpPErys-
TOPHBIX MEXaHU3MOB C YCWICHIEM BaryCHBIX BIUAHUI [4, 9,
10], HO O FAHHBIM TUTEPATyPbI OTMEYAETCS B HOrIee cTap-
mreM Bo3pacte [11, 22, 32, 33]. BmecTe ¢ TeM yBemmunBaeTcs
yncneHHocTh II n IV Tunonornvdecknx rpymm, xapakrepusys
BO3PACT 6 JIeT KaK BO3PACT HaMOO/IbIIETO pucKa GopMUpo-
BaHMA OTKJIOHEHUN B cucrteMe BP B KpuTmdeckmii nepuop,
TIOJTypPOCTOBOTO CKavyKa.

Obparaer Ha cebs BHUMaHME CXOXKask BO3PACTHAS [H-
namunka YCC, Al u nokasareneit BCP B mono)keHun cTost
y npencrasureneii I u I tunos BP. B ycnoBuax ymepenHoro
peobajaHusl OIHOTO 13 KoHTypoB BP ot 5 k 7 rogam Ha-
6mtofaercst paBHOMepHoe cHipkerne YCC mokost, mocTyma-
TenbHbIN pocT CAJl 1 pesynbTUpyIoLieil B3auMOIeNCTBUA
ymapHoro obbema cepaua 1 (akTopoB apTepuaIbHOI CH-
crembl — II]I, 4TO B LIe/IOM OTpakaeT pOCT afalTalIOHHBIX
BoamoxkHocTelt CCC [34]. Ha aTom ¢doHe Bo3pacr 6 et xa-
paKTepusyeTCs KaK Iepuof, ¢ 6oree Cep>KaHHOI BereTaTuB-
HOJI PEaKTUBHOCTDBIO Ha OPTOCTa3, a 7-7IETHNUII — KaK Iepu-
OfI €€ YCUJIEH!, UTO Y CIIOPTCMEHOB C I TuIIoM IposAB/aeTcA
60jIee OTYET/INBO U COYETAETCS C ABYKPATHBIM YBeINYEeHN-
eM nnpupocta YCC Ha nepBoit MMHYyTe OpTocTasa. Pasmmuna
BO3pPACTHOI AMHAMUKM ToKasareneir BCP B monoxxeHun
nexa y peTeil ¢ HopMmanbHbIMM Tunamu BP, BeposATtHo,
yKa3bIBAalOT Ha Go/ee paHHee CO3peBaHUE KapAMOPETY/Is-
TOPHBIX ME€XaHU3MOB y crnoprcMeHoB III Tumonmormyeckon
TpyIIbl, T.K. y HUX Haubosburas aktuBHOCcTh AK 1 Ham-
meHblrag — LIK oTmeuaercs B 6 71eT, a B I rpynme — B 7 n1er,
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YTO COITIACYETCsI C IPENCTaBIeHUsIMY O 6olee paHHEM CTa-
HobieHuu BP y pereit ¢ gomuanposanuem AK [11, 24].

JucbamaHc caMOpery/siliuyM ¥ LEHTPATbHBIX HeNpo-
TyMOpa/bHBIX BAMAHMII Ha Cepfilie M COCYHbI, XapaKTep-
Hpwi s II n IV tunos BP, y mereii 5-7 neT npossnAerca
OTK/IOHEHMAMM OT XOJa BO3PacTHOTO CTAHOBJIEHUA apTe-
PUATIbHOTO [aBJIEHUA C OTpULIaTe/IbHON AuHaMmkoin IIJI,
SIBJIAIOIIETOCA «MHCTPYMEHTOM» HEPOIyMOPa/NbHON pe-
ryAnuu reMopuMHaMuky, B ToMm umcne CAJL u JAT [35].
BerertaTuBHasA peaKTMBHOCTb Ha WM3MEHEHME IIOJIOKEHN
TeNa y JIeTell C AU3perynATopHbIMM Tunamu BP Boigensaer
BO3PACT 6 JIeT, OT/IMYAOIUIICA HarOOMbIINM HATIPSKEHIEM
LIeHTpaJIbHOI perymauuu B oproctase (MH, AMo), B mpo-
TUBOIOIOXXHOCTD I 1 III Tumam.

II 'ty BP, gamie BcTpevaromuiica y ieTen 5 7ieT ¢ HaMeHb-
MM, TTOTYTOAMYHBIM, CTa)KeM CIIOPTMBHOTO OIIbITA, MOXKET
CBUJIETENTBCTBOBATb O TOM, YTO Ha4ya/JbHAS aialiTalius K CU-
CTeMaTUMYeCKUM 3aHATUAM CIIOPTOM B paHHEM BO3pacTe UAeT
Yyepes BBIPAKEHHOE HAIIpsDKeHe IIeHTPAIbHBIX MEeXaH3MOB
perymAuum. JJaHHYIO TUIIO/IOTMYECKYIO IPYIIITY XapaKTepusy-
€T BBIpaXEHHAs] BOMHOOOpa3Hasi BO3PACTHASI JUHAMUKA T10-
kasareneit BCP ¢ BbIfjesieHreM Bo3pacTa 6 JIeT Kak Iepropa
HamOO/IbIIelT HAIPSHKEHHOCTH OpraHu3Ma C 0CIabeHneM ak-
TUBHOCTH CTPECC-TUMUTUPYIOLIVX CUCTEM, a 7 TeT — KaK IIe-
pMofia CHIDKeHM S alalTallOHHBIX Bo3MoxxHOcTelt CCC.

IV Tym BP, BbIAB/I€HHDII y 5-/I€THUX CTIOPTCMEHOB, II03BO-
JI€T pacCMATPUBATh PM3NUECKYIO HATPY3KY, IPEBBIIIAOL[YIO
Ha CIIOPTMBHO-O3JOPOBUTEIbHOM 3Talle peKOMeHJyeMble
HOPMAaTKBBI (eflepabHbIX CTAHAAPTOB CIIOPTUBHONM ITOATO-
TOBKM JIaXKe JI/IS Talla HavyaJbHOM IMOJTOTOBKM, B KauyecTBe
[IPeAMKTOpa PasBUTVS BEreTaTUBHON AUCYHKUUM C Hepe-
HaIlpsDKeHMeM aBTOHOMHBIX KapIMOPeTry/IATOPHBIX MEXaHN3-
MmoB. CHwkeHne akTuBHOCTM AK 1 ycuieHne meHTpanbHON
pery/Auumu B IpymIax 6 u 7 ieT B OIpefe/IeHHOI Mepe MOX-
HO pacCMaTpMBaThb KaK BEKTOP BO3PACTHON ONTUMU3ALUU
MexaHu3MoB BP, cBA3aHHOI ¢ co3peBaHMeM CHMITATNYIECKON
HepBHOII cucTeMbl [35], OfHAaKo yBe/lM4YeHMe HAIOJTHEHUA
TUIIOJIOTMYECKOI IPYIIIbI MOXKET CBUAETENbCTBOBATD O (HOp-
CUpOBaHMM CHOPTMBHOM IIOATOTOBKM U HECOOTBETCTBUU
IIpUMeHsIeMBIX (PUSMYIECKIX HATPY30K Al TAlIIOHHBIM BO3-
MOYXHOCTSIM OpTaHM3Ma IOHBIX CIIOPTCMEHOB [11, 24].

OrpaHnyeHNAMI JAHHON PabOThI SIB/ISIOTCS He BIIOJHE
pmocraToyHoe HanonHeHue II u IV Tunmomornmyeckux rpymmn
IOHBIX CIIOPTCMEHOB, a TaK)Ke aHa/IM3 BO3PACTHOI AVHAMMN-
KU TIOKa3aTejiell BereTaTMBHOTO rOMeOCTa3a Ha OCHOBAaHUM
TeHJeHII B u3MeHeHun nokasareseit BCP. [Tocnenyromme
MCCIefoBaHust OYAYT HaIpaB/IeHbl Ha BBIAB/IEHNE BO3PACT-
Hoit muHamuky nokasatesneit CCC 1 BereTaTMBHOIO TOMEO-
CTa3a y IOHbIX CTIOPTCMEHOB OT/IeTIbHBIX BUOB CIIOPTA.

5. 3akmroueHne

IToxasaHo, 9TO y IOHBIX CIIOPTCMEHOB 5 11 7 1€T B 78-86 %
cmy4aeB BP cooTBeTCTBYyeT HOpMe C yBeMYEHMEM YacTOTHI
pusperynAauuii no 22,0% B 6 neT, MapKupys 3TOT BO3PacT
KaK Ieprofi HanOobIero pucka GopMupoBaHus OTKIOHE-
Huit B cucreme BP cepueunoit mearenbHoctn. Hapymennsa



BP, orpannumBaroniue Bo3pactHoe nosbimene CAJII u I1]]
U COYeTAOIMeCA C yCUIeHeM BEeTeTaTUBHOM PeaKTMBHOCTH
Ha OPTOCTa3 B 6 JIeT, 00BENUHSIIOT ciopTcMeHoB co 11 n IV
tunamu BP B rpynmy nereit co CHMKEHHBIMU aflallTal[IOH-
HO-TIPUCIOCOOUTENPHBIMM BO3MOXXHOCTSAMU ¥ BBIZEIAIOT
BO3pacT 6 JIeT Kak Ileprof, 0coboil yA3BMMOCTY B IIIaHE
TepeHapsHKeHN s OpraHn3Ma.

Hopmansuas BP (I u III tumsr) coco6CcTByeT mMOCTY-
narenpHOMY pocty CAJll m IIJI, BO3pacTHOMY CHVKEHMIO
YCC u B 1€/I0OM MHOBBIIIEHNIO afJalITAllMOHHBIX BO3MOXK-
Hocteit CCC B mepuop oT 5 o 7 7eT, TPy YCUIeHNN BeTe-
TaTUBHOJ PEAKTMBHOCTM Ha OPTOCTa3 B 7 yeT. Pasmuama

Bknap aBTOpOB:

bama6oxnna TarbsiHa BaenTnHOBHA — pa3paboTKa KOHLENIINN
U Au3aliHa VCC/Ie[OBAHI, HAIIMCAHe IEPBOTO BAPUAHTA PYKOIIICHL.

A6pamosa Tamapa PegopoBHa — pa3pabOTKa KOHIIEIIL U AV3aii-
Ha MCCTIeNOBaHNA, YTBEPKIeH/e OKOHYATEeIbHOTO BapUaHTa PYKOIIUCH.

Hukntuna Tarbana MuxaiimoBHa — paspaboTka KOHI[CIIMK
U JM3aliHa MCCIefOBaHA, IIPOBefieHIe CTaTUCTIYEeCKOTO aHaIN3a pe-
3y/IbTAaTOB.

ITondynrnkoBa AHacracus BuxkropoBHa — c6op n 06paborka
JaHHBIX, PeIAKTIPOBAHNUE TEKCTA.

SIxyroBud Hatanssa MutpodanoBHa — c6op n o6paboTka faH-
HBIX, aHaJIN3 IUTePATyPHbIX MCTOYHIKOB.
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MeXnay Tuamu BP onpenessiiincy 0co6eHHOCTAMY U3MeHe-
HUA KapAVOPETYIALMM Y CIIOPTCMEHOB 7 JIET B TIONOXKEHUN
nexa: ¢ mpeobnagaomyM ycuaenveM aktusHoctu AK pery-
nanyy B 1 Tunonormyeckoit rpymnme u IJK — B rpymme ¢ 111
tunom BP.

Anamus BCP ¢ onenkoii Tuia BP MoxxeT 61T IpuMeHeH
B LIe/IAX MOBBIIIeHMs 9 HEKTUBHOCTU CIIOPTUBHOI TTOATO-
TOBKM Yy JleTell MIafIIero BO3pacTa y>Ke Ha CIIOPTUMBHO-03-
TOPOBUTEIBHOM 3Talle MHOTOJIETHEN MOJATOTOBKM B YacTH
VHIVBUIyau3allMy TPEHMPOBOYHBIX HArPy30K, a TaKXKe
B KayecTBe [OIOJHUTEIbHON XapaKTepUCTUKM IIPOrHO3a
NepPCIEeKTUBHOCTY I0HBIX CHOPTCMEHOB.
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Ocob6eHHOCTU 3a00neBaeMoCcT M COPTUBHONO TpPaBMaTU3Ma
y CMOPTCMEHOB-NapanMMnunLeB Ha neTHUX MapanuMnUUCKnX urpax
2024 ropa B NMapuxe

I.3. Uopucosa™>, A.U. Mazaii®

" O6wepocculickaa obwiecmaeHHasa opeaHusayus «lapaaumnulickuli komumem Poccuu», Mocksa, Poccus

2@re0Y BO «HayuoHabHbIU 20cyOapcmaeHHbIU yHUsepcumem ¢gu3uydeckol Ky/ibmypbl, cnopma u 30oposbA
umeHu [1.®. Jleccagpma, CaHkm-llemepbype», CaHkm-llemepbype, Poccua

3 ®IbY «HauyuoHanbHbIU yeHmMp cnopmusHol mMeduyuHbl ®edepasibHo20 MeOUKO-bu0102UHeCK020 a2eHMCmaa-»,
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PE3IOME

Ilenn MccregoBaHMA: BBLABUTL OOIIye 3aKOHOMEPHOCTH, MOJENM 3a0607IeBaeMOCTH ¥ (aKTOPbl PUCKa TPaBMaTU3Ma POCCUIICKUX CIOPTCMe-
HOB-IIAPa/IMMIINIILIEB B IETHNX BU/AX CIIOPTA II0 Pe3y/IbTaTaM MCCIefOBaHMs 3a60/1eBaeMOCTH M TPaBMaTu3Ma Ha JIeTHUX [lapa/iMMIniickux urpax
2024 r. B [Tapmke.

Marepuanb n MeTogsr. COOp 1 aHaIN3 JAHHBIX MEVIIMHCKMUX IPOTOKO/IOB Bpaveit cOOpHBIX KoMaHn Poccun Ha [TapanmuMnmitckux urpax 2024 r.
B ITapinke, aHaM3 OTEUECTBEHHBIX 1 3aPYOEXKHBIX TUTEPATYPHBIX UCTOYHIKOB.

Pesynbrarnbl. PeecTp 3ab6oneBannit coctaBumy 37 Hosonmornit y 28 (31% oT obuiero umcia) CopTcMeHOB-TIapanuMIniiles. bonpumHCTBO 3a-
6orteBaHMIT MMEII OCTPOE HAYAJIO U GIarONOyYHO paspelranich Ha (poHe IpoBefeHHOro nevennst. O60CTpeHne XpOHIIecKIX 3abomeBaHmit GbUI0
CBA3aHO C YCTOBMAMM COPEBHOBAHMIT ¥ BHICOKMM YPOBHEM DM3MUYECKNUX 1 IICHXOIMOLMOHAMIbHBIX Harpysok. Cpenu 3aboneBaHmit orMedeHo 13 cy-
vaes (35,1 %) maTonoruy KOCTHO-MBIIIEYHON cucTeMsl, 10 cmydaes (27,0 %) MHpeKIMOHHBIX 3a60/eBaHNMIT BEPXHUX AbIXaTebHbIX IIyTel, 4 cIydas
(10,8 %) paccTpoiiCTB OPraHOB NMILeBapeHN, 6 caydaes (16,2 %) HapyLIeHUIT CO CTOPOHBI OPraHOB CEPAEYHO-COCYAVCTOI CUCTeMBl, 3 caydas (8,1 %)
MOBPEX/IEHNMs KOKHBIX ITOKPOBOB 1 1 3aboreBanne yxa (2,7 %).

BbIIo 3aperncTpupoBaHo 8 cydyaeB CIOPTMBHOTO TpaBMaTuaMa: ymmnbsl — 4 cryyas (50 %), pactsxenus — 3 cnydas (37,5%), OfuH 1epenom
(12,5%). B mByX crmy4yadx TpaBMBI IPVMBEIM K OTPaHMYEHUAM B TPEHUPOBOYHOII JIATETbHOCTH, B OfHOM CTy4ae — K IIpeKpallleHNIO0 YIacTHA B CO-
PEBHOBaHMAX.

BrIBopbI. 3200/1€Ba€MOCTb U TPABMATU3M Y POCCUIICKVX CIIOPTCMEHOB-IIapaIMMINIileB Ha TeTHUX [TapanmuMnmitckux urpax 2024 r. B ITapioke
cooTBeTCTBYeT 00Iell KapTiHe 3a60/IEBAEMOCTI U TPABMATH3Ma HA APYTUX JETHUX U 3UMHMX I[lapamuMIMICKMX UIPax B CXOXKUX AVCLMIUINHAX.
Jleue6HbIe, BOCCTAHOBUTEIbHbIE U TIPOQPUIAKTUUECKIE MEPOTIPUATHA Ha 3TAIlaX IIOTOTOBKY U y4acTysA B VIrpax crmoco6CTBYIOT CHIDKEHUIO TTOTEHIN -
aJIBHOTO PYICKA U IPENOTBPAlleHNI0 3a60/1eBaeMOCTH U TpaBMaTu3Ma. IIpoBefleHHBIII aHa/IN3 MOXKET IIOMOYb pa3paboTKe CTpaTeruil IpoGIIaKTUKI
3a60/1eBaeMOCTH U CIOPTMBHOTO TPABMATH3Ma Ha KPYITHBIX MEK/[YHAPOFHBIX COPEBHOBAHMAX, TAKNX Kak [lapanmnMmuiicKue Urpol.

Kniouesvie cnosa: 3abonesaeMoctb, TpaBMaryaM, [lapanuMnmiickyie UTpel, TapanuMIIMIICKIe BUbI CIIOPTA, CIOPTCMEH-MHBA/IN, TapaTyMITNii-
1pl, TpodumnakTuka, [Tapmx 2024

KoH(]IUKT MHTepecoB: aBTOPbI 3asIB/IAI0T 06 OTCYTCTBUM KOHQIVKTA MHTEPECOB.

na muruposanusa: Vigpucosa I.3., Marait A.J. OcobenHocTn 3a607€BaeMOCTH M CIIOPTMBHOTO TPAaBMAaTM3Ma y CIIOPTCMEHOB-TIAPA/TNM-
muiieB Ha neTHUX ITapammmmmitckux urpax 2024 ropma B Ilapwke. CnopmueHas meduyuna: nayka u npaxmuxa. 2025;15(4):17-27. https://doi.
0rg/10.47529/2223-2524.2025.4.5

Ilocrynuna B pegakmuzo: 29.09.2025
IIpunaTa x my6nukamm: 27.01.2026
Online first: 22.03.2026
Omny6nukoBana: 24.03.2026

* ABTOp, OTBETCTBEHHDIII 32 ePEeNNCKY

II
A
P
A
A
)5
M
II
)51
)7
C
K
)51
)7

H " OHaAa

17


https://crossmark.crossref.org/dialog/?doi=10.47529/2223-2524.2025.4.5&domain=pdf&date_stamp=2026-03-24
https://crossmark.crossref.org/dialog/?doi=10.47529/2223-2524.2025.4.5&domain=pdf&date_stamp=2026-03-24

P
A
R
A
L
Y
M
P
I
C

o B O X" @

Sports

Medicine:
[ escarch and pracice [ |

Features of morbidity and sports injuries of Paralympic athletes
at the 2024 Summer Paralympic Games in Paris

Guzel Z. Idrisova ">*, Andrey 1. Magay®

" Russian Paralympic Committee, Moscow, Russia
2 esgaft National State University of Physical Education, Sport and Health, St. Petersburg, Russia

3 Federal Scientific and Clinical Center for Sports Medicine and Rehabilitation of the Federal Medical and
Biological Agency, Moscow, Russia

Objective. To identify common patterns, patterns of morbidity and risk factors for injury among Paralympic athletes in summer sports on the results
of study morbidity and injury of Russian Paralympic athletes at the 2024 Summer Paralympic Games in Paris.

Materials and methods. Collection and analysis of data from medical protocols of doctors of the Russian national teams at the 2024 Paralympic
Games in Paris, analysis of domestic and foreign literary sources.

Results. The registry of diseases included 37 nosologies in 28 (31 % of the total number) Paralympic athletes. Most of the diseases had an acute onset
and successful resolution on the background of the treatment. The exacerbation of chronic diseases was associated with competition conditions and high
levels of physical and psycho-emotional stress. Among the diseases, there were 13 cases (35.1 %) of pathology of the musculoskeletal system, 10 cases (27
%) of infectious diseases of the upper respiratory tract, 4 cases (10.8 %) of digestive disorders, 6 cases (16.2 %) of disorders of the cardiovascular system,
3 cases (8.1%) of skin damage and 1 ear disease (2.7 %).

8 cases of sports injuries were registered: bruises — 4 cases (50 %), sprains — 3 cases (37.5 %), 1 fracture (12.5 %). In two cases, injuries led to
restrictions in training activities, and in one case, to the termination of participation in competitions.

Conclusions. Morbidity and injury rates among Russian Paralympic athletes at the 2024 Summer Paralympics in Paris correspond to the general
pattern of morbidity and injury rates at other Paralympic Games in similar disciplines. Therapeutic, restorative and preventive measures at the stages of
preparation and participation in the Games contribute to reducing potential risk and preventing morbidity and injury. The analysis carried out can help
develop strategies for the prevention of morbidity and sports injuries at major international competitions such as the Paralympic Games.

Keywords: morbidity, injuries, Paralympic Games, Paralympic sports, athlete with disability, Para athlete, prevention
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1. Beepgenne YyacTue cOpTCMEHOB B COPEBHOBAHMAX BbICOYAlille-

CoBpemeHHbIe IIpeACTaBIeHns 06 afanTUBHOI (usnde- IO yPOBHA, KOTOPbIMM ABNATCA [lapanmumnuiickue urpst
ckoit kynbType (ADK) cBUIETEMBCTBYIOT O BaKHOM MecTe (ITN), B cuiy 6GOMBIIOrO HANPXKEHUA CUI M 0COOBIX YCIIO-
STOrO0 HaNpaB/lIe€HUA CIOPTUBHONM MNEATENbHOCTHM, HeCyllen BUII UX IPOBENEHNS IPEICTAB/IAIOT BBICOKMUIT PUCK 3a00-
3mopoBbecheperatoiyo pyHkuuo. Cpemyt CTYAeHYeCKOil JIEBAEMOCTH! ¥ CIIOPTMBHOIO TpaBMaTU3Ma JJiA CIIOPTCMe-
MOJIOZIEXM C MHBAIMJHOCTDIO ITOKA3aHO IO3UTUBHOE BJIM- HOB-Tapa/mmimiiles [4]. KomoccanpHas 0TBEeTCTBEHHOCTD
sane ADK Ha KaueCcTBO JKM3HU, COITPOBOXK/AIOIEecs YIyd- U BBICOKAsA «IjeHa» JJId aTleTOB, YIaCTBYIOIUX B CIIOPTUB-
IIeHIeM TICUXOJIOTMYEeCKOro O/Iaronoaydns 1 HOAAep>KaHu- HBIX COCTA3aHMUAX, CO3/JAal0T OIIACHOCTD JIJIA 3JOPOBbA U AB-
eM >Ku3HecrocobHocT [1]. B criopre BBICIINX HOCTIVDKEHMIT JIIOTCST HeM30eXXHBIM BBI30BOM 5T MX O/IATOIOMY YN,
KOMIIJIEKCHBIN TIOJXOJ, TIOAATOTOBKM CIIOPTCMEHOB, OCHOBAH- HecmoTpss Ha pacTymiyio NONyIApHOCTb afalTUBHBIX
HbI/l Ha I[OHMMAHMU OCOGEHHOCTell (YHKUMOHMPOBAHNUSI BUJIOB CIIOPTA M BBICOKMII YPOBE€Hb KOMIIETEHTHOCTH CIIe-
[1apaaT/IeTOB C yYeTOM CIHOPTMBHO-(QYHKIVIOHA/IbHBIX KJIac- L[Ma/IICTOB, pabOTAMNINX CO CIIOPTCMEHAMH C OTPaHNYeH-
COB, ITOMOTAeT UM HOOVBATHCS 3HAYUTEIBHBIX PE3Y/IbTATOB HBIMM BO3MOXHOCTAMM, B Hay4dHOM JMUTepaType MOXKXHO
Ha KPYIHENMIIMX COPEBHOBAaHMAX, K KOTOPBHIM OTHOCATCS BCTPETUTb OTHOCKUTETBHO MAJIO Oy O/IMKOBAHHBIX MCCIIEN0-
[Mapammmnuiickue urpst [2]. YueHble 1 IPaKTUKU 0OpaIaloT BaHUIT, IOCBAIIEHHBIX IOHMMAHUIO MOJieTIelt 3a60meBaeMo-
BHIMaHIe Ha HeOOXO[IMOCTb KOHTPOJLS 32 COCTOSIHUEM 310- CTU ¥ MEXaHM3MOB CIIOPTUBHOIO TPaBMaTU3Ma y IapajinuM-
POBbsI CIIOPTCMEHOB Ha T060M 3Talle HOATOTOBKM B PaMKax IUitcKux cnoprcmeHoB. Ilouck B 6asax ganHbix PubMed
IIPOBefieHNsT YITyOIeHHbIX METUIIMHCKIX OCMOTPOB, KOTAa u PVHII (e-library) ¢ mcmonp3oBaHMeM KIIIOYEBBIX C/IOB
cepbe3Hble HapYIIEHN, HalpuMep BbIPa)KEHHAs IaTONOTMA «3a6071€BaeMOCTb», ~«TpaBMaTU3M», «IlapamuMmouiickue
CEepEeYHO-COCYUCTONM CUCTEMBI, MOTYT ABUTHCA NPUYMHON UTPBI» B AHIZIO- M PYCCKOA3BIYHOM CETMEHTE BbIABWUII
HeJIOIyCKa K JAJIbHENIINM 3aHATIAM CIIopToM [3]. HeOOJIbII0e KOMMIECTBO UCTOYHUKOB [5-8]. B TO ke Bpems

18



MOOOHBIE MCCIENOBAHNUS CPENN 3[LOPOBBIX CIIOPTCMEHOB
BOCTaTOYHO PACIpPOCTPaHEHBb], @ IOMCKOBbIE 3aIIPOCHI C MC-
[TO/Ib30BAHIEM K/TIOUEBBIX CIOB «3a00/I€BAEMOCTD», «TPAB-
MatusM», «ONMMIONIICKMe WUTPbl» BBIABUIN OOjIee COTHU
CChIIOK [9, 10].

Heobxopumo oTMeTuTb mny6nmKanmy, OMMCHIBAIOLIVE
MeXaHM3MbI CIIOPTMBHOTO TpaBMaTM3Ma CpPefyl 3IUTHBIX
CIIOPTCMEHOB C OTPaHIYEHHBIMI BO3MOXXHOCTSIMM Ha KPYII-
HBIX MeX[YHapOXHBIX copeBHOBaHmsax [11]. Hamm 6b11
U3y4eH psf paboT, UCCIEAYOLIMX MOeIN 3a00IeBaeMOCTI
U MeXaHM3MBl CIOPTUBHOTO TpPaBMAaTM3Ma Cpefu ydacT-
HUKOB /eTHUX u 3umuux IV [12-15]. HemocTaTouyHOCTH
MCCIETOBAHNMIL, KOTOpPBIE OIMCBHIBAIOT 3a00/IeBaeMOCTD
1 HaKTOPBI PICKa TPAaBMAaTM3Ma CPERHU CIIOPTCMEHOB C Orpa-
HIYeHHBIMJ BO3MOXKHOCTAMM Ha I1V], 06ycnaBimBaeT akTy-
aTbHOCTH HACTOSAIIETO MCCIEMOBAHMS.

ITenb uccrenoBaHMs: U3yUeHIEe CTPYKTYpPhI 3ab0/IeBae-
MOCTM ¥ CHOPTUBHOTO TPaBMaTU3Ma CIOPTCMEHOB — y4acT-
HUKoB neTHUX [Tapamumnmiickux urp 2024 ropa B Ilapmxke.

2. Matepuanbl 1 METOJbI

XVII nernme Ilapanummmiickme wurpsl 2024 ropa
B [Tapioxe (Opannua) npoxopmnn ¢ 28 aBrycra 1o 7 ceH-
Ts16ps1i. Bcero B Urpax mpumsnu ydactie 90 pOCCHIICKUX
CIIOPTCMEHOB-TIapanummuiieB. Hambornbiee KommdecTBO
CIIOPTCMEHOB (48) NpeAcTaB/IAMN HapaTMMINIICKYIO JIeT-
Kyl aTIeTMKy (CHOPT /Ml C MOpaKeHHEeM OIOPHO-IBM-
rarenbHoro ammapara (IIOJJA) — 31 denoBek, cropT cie-
nbIX — 13 4enoBeK, B TOM 4uC/Ie 2 CIOPTCMEHA-BeJyLIX,
CIIOPT JIUIL C MHTE/IEKTyaIbHbIMY HapymeEnamu (JIMH) —
4 gernoBeka). B KoMaHZly ITO ITapaIMMINIICKOMY IUIaBaHUIO
Bouwto 34 cioprcMmeHa (cropt iy ¢ IIOJTA — 24 yenoBexka,
CIIOPT crienbIXx — 8 4YesoBek, cropT JIMH — 2 denoseka).
B mapanuMmmnitickoM HaCTONBHOM TEHHUCe ObUIO 4 CIopT-
cmena (cnopt mun ¢ IIOJJA — 3 genoseka, ciopt JIMH —
1 genoBek). B maparpuatioHe ¥ mapaTX3KBOH/O BBICTYIIAIN
mo 2 coprcMeHa [16]. PasHooGpasHble mOpakeHus mapa-
JUMIUILEB, 9aCTh KOTOPBIX OBUIM TSDKEIBIMM ¥ MMENN
Iporpeccupyioliee Te4eHNe, COOTBETCTBOBAMN KPUTEPHUAM
OKa3aHMA MEQUIIMHCKOIN IIOMOLIY U OMOJIOrMYecKO IOL-
TEpXKKM, OCYILECTBIAEMOl HALMOHANTbHBIMU ¥ MEXHY-
HAPOJHBIMU MENULIMHCKUMHU CIy)X6aM1 [0 CIOPTUBHOIL
MeIMILIMHE BO BpeMs IPOBEIEeHNUsA KPYIHBIX CIOPTUBHBIX
copeBHOBaHMIt [17].

Cpenn coprcmenos ¢ ITOJTA 6p11u CIIOPTCMEHBI C pas-
JIMYHBIMY  QUSMYECKUMM TIOPa>KeHUAMY, BK/IIOYAIOMIVIMU
MIOC/IEACTBMA TPAaBMbl CIMHHOIO MO3Ta, aMIIyTalluy M Iie-
pebpanbHBbIl mapanud, pacipefeeHHble MO CIOPTUBHBIM
KJIaccaM B COOTBETCTBUM C IOMCUUIUIMHON BMAA CIIOpTA.
CHopTcMeHbl ¢ HapyLIEHMAMM 3PEHNS VM MHTENIEeKTyalb-
HBIMJ HapyIIeHVAMM VIME/ CIIOPTUBHBIE K/IACChI, YCTAHOB-
JIeHHble HAa OCHOBAHMM IPMHINIIA MIHYMA/IbHBIX JOIYCTH-
MBIX HapyIIeHul o BUAY cropTa [18].

C wuenbio u3ydeHuss ocobeHHOCTell 3ab60/IeBaeMOCTH
U CTIOPTUBHOTO TPABMAaTN3Ma B JO/ITOCPOYHON MepCIeKTH-
Be crneumanucramu Ilapanumnumiickoro xomurera Poccun
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U Bpa4aMI 110 CIIOPTUBHON MeguuyHe OefepanrbHOrO Hay4-
HO-K/IMHMYECKOTO IIeHTpa criopTuBHOI Megunyasl PMBA
Poccmu  oCyIiecTBIsIOCh IPOCIEKTUBHOE HAOMIOfeHIe
3a MOZesIMU 3a00/IeBaeMOCT, MeXaHU3MaMIL 1 (aKTopa-
MM PMCKa TPaBMaTM3Ma Y CIOPTCMEHOB-MHBaMN0B Ha I1V.
C60p faHHBIX OCYLIECTBIISICS C 26 aBrycTa (3a 2 fHs 1O Ha-
vasia copeBHOBaHUi1 Vrp) no 7 centsops 2024 r. (mocmegHmit
neub Vrp). B redenne atoro mepuopa 6si1a cobpata u mpo-
aHa/MM3MpoBaHa MHPpoOpMarys 060 Bcex caydasx 3abore-
BAaHUII M CIIOPTUBHBIX TPaBM, IOMYYE€HHBIX POCCUICKUMU
IapaJMMIMIIIaMy, TI0 IOBOAY KOTOPBIX OHM OOpallanch
K MEeIVIIMHCKUM CIIelMaIMCTaM Je/leTaly ¥ B MeSUIIVH-
cky1o cnyx6y ITapamnMInitcKoil AepeBHN.

C uenbio BBIABIEHNSI OOIINX 3aKOHOMEPHOCTEN 3ab0rte-
BaeMOCTH) J TPaBMaTU3Ma Y CIIOPTCMEHOB-Iapa/MMINIIIIEB,
IIPUHMMAIOIINX yYacTHe B IeTHUX 1 3uMHuX I1M, 65110 IIpo-
QHA/M3MPOBAHO 32 OTEYeCTBEHHbIX U 3aPYOEKHbIX TUTEpa-
TYPHBIX ICTOYHMKA.

3. Pe3ynbraThl NCCIeR0BaHIS

M3 90 crnopTcMeHOB-NMapanMMIUiLEB, IPUHABIINX
ydactre B netHux 11V 2024 roga B ITapuxe, 661710 50 Myx-
gl (55,6 %) n 40 xenuuH (44,4 %). B xone nposeneHns
MCCIeNOBaHNA ObIIN IIO/Iy4eHbl JaHHble O 37 3aboneBa-
HUAX, KOTOpble BO3HMKIN y 28 cropTcMeHOB. CpemHmii
BO3pacT MapajMMIINIILEB, O6PATUBIINXCS 3a MTOMOLIbBIO,
cocraBui 28 ner (guamasoH ot 16 o 53 jeT), cpepy Ko-
TOPBIX 06110 53 % MyxunH u 47 % xeHuUH. Beero 6s110
3apEerUCTPUPOBAHO 52 oOpalieHns, B TOM 4ucie 16 mo-
BTOPHBIX OOpalljeHNIt 10 HOBOAY YK€ MMEIINXCs 3a60-
JleBaHMIA, ¥ 7 CIIOPTCMEHOB OBUIN BBISABIEHBI IBa 1 Oontee
3a00/eBaHmIL.

O6ne n crienudnyeckue moKasareny 3a60/I1eBaeMOCTI
PasIMYanich B 3aBIUCMMOCTH OT BULOB CIIOpTa — 0OoJIbliee
KO/IMYeCTBO 3a00/IeBaHNIT BBISIB/IEHO Y CIIOPTCMEHOB B IUIa-
Bauun — 18 (48,6 %), B nerkon artnernke — 13 (35,1%),
B HactonbHOM TeHHUce — 4 (10,8%), B maparpuarioHe
¥ B IapaTX9KBOHZO — 110 1 (2,7 %). B 3aBucumocTn ot nona
6orblile 3a00EBLUIMX MY>KYMH OBUIO B JIETKON ATIETUKE,
B IUIABAaHUM dale OOJIeNM >KEHIMHDBI, B HapaTpUATIOHE
U TapaTX9KBOHAO 3a00ieBaHMs ObUIM BBISABIEHBI TONBKO
y JKEHIIMH, B HACTO/IIbHOM TEHHICE PacIpefe/ieHne Cpenu
MY>K4VH U )KeHIIUH 6bUI0 paBHBIM (TabiL. 1).

Haubonbimas 3aboneBaeMOCTb HaOMIOKAMAch y CHOPT-
CMeHOB ITo ITaBaHmio cropra any ¢ IIOJA — 14 cnyyva-
eB (37,8% ot obmero umciaa 3aboneBaHuit), B TO BpeMs
KaK B IVITaBaHMM CITOPTa C/IENBIX U B ITaBaHuu criopta JIMMH
ObL1n BbIssBIEHBI IO 2 cry4ast (5,4 %). Haubomnburee xomm-
4ecTBO 3a00/IeBAHUIT y JIETKOATIIETOB BBISABIEHO B CIOpPTE
cnenbix 1 B copre ymy ¢ IIOJA — no 6 cry4aes (16,2 %).
B 1O Bpemsa kak y nerkoarneros cnopra JIMMH BeiABnEH
TO/MBKO 1 crmy4ait (2,7 %). Y cHOPTCMEHOB II0 HACTOJIbBHOMY
TeHHUCY 6bUI0 BbIsIBIEHO 4 cmydast (10,8%), mo 2 cnydas
(5,4 %) 65111 y cioprcmenos ¢ [IOJTA u JITH. Hanmenbiuee
KO/IMIECTBO 3a00/IEBAHMIT OTMEYAIOCH CPEY CIIOPTCMEHOB
B IIAPAaTX9KBOH[O U MTAPATPUATIIOHE.
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Tabnuia 1

AHanu3 nmokasareneii 3a6oneBaeMocTu poccuiickux napanummuiines Ha [lapamuvmuitckux urpax 2024 roga mo napamuMIuitcCKuM
BUCIUIUIMHAM U IOy

Table 1

Analysis of morbidity rates among Russian Paralympians at the 2024 Paralympic Games by Paralympic discipline and gender

Buppi cnopra My K4MHbI JKenupunpr Bcero
Jlerkas atnetuka (IIOJA, ciopt crensix, JIVTH) 9 4 13 (35,1%)
ITnaBanne (IIOJA, copt crensix, JIVIH) 6 12 18 (48,6 %)
Hacronbubii reannc (ITOIA, IVH) 2 2 4 (10,8 %)
Tpuarnon (ITOJJA) - 1(2,7%)
Txexsonpo (ITOJJA) - 1 1(2,7%)
VTOTO 17 18 37 (100 %)
Ta6bnuma 2
Ananus 3a6oneBaeMocTn 1 006paniaeMoCT 3a MOMOUIBIO 10 CIOPTHBHBIM fucHumIn#am Ha Illapamumnmitckux urpax 2024 roga
B ITapmke
Table 2
Analysis of morbidity and care seeking by sport discipline at the 2024 Paris Paralympic Games
Bumst ciopra Octpoie |Xponmueckue| bomesnn Vndexmm bonesun | bomesunm | bonesnu | bonesnn
A P 3a6oneBannsA| GomesHu KMC s CCC oIl KOXHI yxa
Jlerkas atnetuka (IIOIA, criopt
cnensix, JIMH) 1 2 6 4 2 ) 1 )
ITnasanue (IIOJA, criopt cnensix, JIMMH) | 12 6 6 5 3 2 2 -
Hacronpubiii reanuc (ITOOA, TMH) 3 1 1 - - 1
Tpuarnon (ITIOIA) 1 - - - - 1 - -
Txexsonpo (ITOJA) 1 - - - 1 - - -
UTOTO 28 (757%) |9 (24,3%) |13 (35,1%) |10 (27%) |6(16,2%) |4(10,8%) |3 (8,1%) |1 (2,7%)

BonbummacTBO 3a60meBanmit (28 us 37 (75,7 %)) BO3HUK-
M B TIEPUON, IPOBEIEHNsI COPEBHOBAHUIT BIIEPBbIE, MIMETN
OCTpOe TeueHNe U He MIPUBOAMIN K OTCTPAHEHNIO OT COPEB-
HOBAHUI ¥ TPEHMPOBOYHOI fesATeNnbHOCTU. OCTalbHbIE 3a-
6oneBanust (9 n3 37 (24,3 %)) 6pu1M CBsI3aHBI C 060CTpeHVEM
XPOHMYECKUX 3a60/IeBaHMII U CIUTANNCD YK€ VMEIOLVIMU-
CsI, HO CBI3AHHBIMU CO CIOPTOM. IIpy 9TOM IecTs 3 HMX
ObLIN BBI3BAHBI IIepeHANPsDKeHNeM. 3a00/IeBaHus 1 1aTo-
JIOTMYEeCKIe COCTOSIHVS, CBSI3aHHBIE C ITOpPa)KeHMEM KOCT-
Ho-MbImevHoi cuctemsl (KMC), nabmoganncs B 13 cy-
vasx (35,1%), nHbekumonHble 3a6omeBanus (MHDeKIUM
BEPXHUX JIBIXaTe/bHBIX IyTeil) — B 10 cayyasx (27,0 %),
IIATOIOTMYECKIe COCTOSHMSA CepHeYHO-COCYAMUCTON CUCTe-
mbI (CCC) Habmopamucs B 6 cnyvasx (16,2%), B 4 caydasnx
(10,8 %) — paccrporictBa opraHoB nuieBapenus (OIT), mo-
paxkeHMe KOXKHBIX IIOKpOBOB — 3 ciy4ast (8,1 %), 6omesun
yxa — 1 cayuait (2,7 %) (Tabm. 2).

br1o 3aperncTpupoBaHo 8 ciryyaeB CIOPTMBHOTO TPAB-
MaTu3Ma, U3 KOTOpbIX 4 crydas (50,0 %) OTHOCHIINCH K YN~
6am, 3 crry4ast (37,5 %) — K pacTsDKEHIUSM, a B OTHOM CITydae
(12,5 %) 61T FMATHOCTUPOBAH ITEPETIOM.

AHa/m3 TONTYy4YeHHBIX TPaBM IIPOfIEMOHCTPMPOBATL,

YTO TpaBMATUYECKNE IIOBPEXAEHNA HOCUIIN OCTpI)H/uI

XapakTep. B Tpex clydYasdx OHM IPOM3OIIINM B JIETKON aT-
netuke (2 crydas B criopTe cnensix u 1 — B cropte JIVH),
B TpeX CIy4YasAxX — B IUIaBaHuM (2 clIydad B CIOpTe JINIJ
¢ [IOA 1 1 — B cnopre crensix), IO OFHOI TPaBMe ObIIN
y CIIOPTCMEHOB B IIApaTpPUATIOHE I TAPATX9KBOHO. B 60/1b-
IIMHCTBe cIydaeB (6 cropTcMeHoB (75 %)) OHU JIOKamn3o-
BaJIMIChb B HIDKHUX KOHEYHOCTAX. B #ByX cimydasax (25%)
y cnoprcMeHoB no IraBaHmio IIOJJA ¥ mapaTX3KBOHZO
OHM JIOKa/IM30BA/IIICh B BEPXHUX KOHEYHOCTSIX.

B mectu ciy4asx momydeHMe TpPaBMBI He IIPUBORUIIO
K IIPEeKpalIeHNI0 COPEBHOBATEIbHOI JIeATEIbHOCTH, a Y Ofi-
HOTO JIETKOAT/IeTa B CIIOPTE CJIENBIX TPaBMa C IIOBPeXX/IeHVeM
HIDKHe!I KOHeYHOCTH IIpMBeia K BpeMEeHHOMY HapyIIEHUIO
(bYHKIMM TO/IEHOCTOIHOTO CYCTaBa, HO Ha (oHe /leueHns Ha-
O/II07ja7I0Ch 3HAYMMOe Y/IydLIeHNe, M CIOPTCMEH CMOT IIPo-
TO/DKUTD yYacTie B COpeBHOBaHIAX. Elle B ofHOM Citydae
y wiosna ¢ ITIOJIA Bo BpeMmsi 3aK/IIOYMTENTBHON YacTu u-
HAJIPHOTO 3aIljIblBa IPOM3O0IIE] TPaBMAaTUYECKUI Iepeno-
MoM (paslaHTK Iajblia KUCTH. B crydae HeobxoaumocT mmpo-
TO/DKeHMsT BBICTYIUIEHNUIT CIIOPTCMEHA TPaBMa SBUIACH OBl
IIPUYMHON €r0 OTCTPAHEHMs OT COpeBHOBaHMit (TabL. 3).

[Tomomp mpu 3a60E€BaHMAX OKA3bIBANTACh CIIOPTUBHDI-
Mu Bpadamy cO6opHBIX KomaHp Poccuu mo Brmpam crmopta
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Tabnuua 3

AHanu3 CHOPTHBHOIO TPAaBMATU3Ma B NAPATMMIMIICKUX AMCIUIUIMHAX Y POCCUIICKMX cIOPTcMeHoB Ha [TapanmuMnumiickux urpax
2024 ropa B ITapiske (B ckoGKax yKa3aH HPOLEHT OT 06IIEro YMCIA 3aPeTrNCTPUPOBAHHBIX TPABM)

Table 3

Analysis of sports injuries in Paralympic disciplines among Russian athletes at the 2024 Paralympic Games in Paris (the percentage
of the total number of registered injuries is given in parentheses)

. . BpemenHoe
TpaBma BepxHeit TpaBma HIDKHeiT IIpexpamenue
Buppbi copra OTCTpaHeHue . OG611ee KOTMYECTBO
KOHEYHOCTH KOHEYHOCTH . COpPeBHOBAHMII
OT COpPEeBHOBAHMIl

Jlerkas atmetuka (CropT o
cnenbix, JIVH) 0 3 1 0 3 (37,5%)
ITnaBanme (IIOJA, cnopt 1 ) 0 0 3(37.5%)
CJIETIBIX)
Tpuatnoun (ITOJA) 0 1 0 0 1(12,5%)
TxsxBoupo (IIOJJA) 1 0 0 1(12,5%)
UTOIo 2 (25%) 6 (75%) 1 1 8

C JCIIONIb30BaHMEM COBPeMEHHBIX (apMaKOTOTMYeCKUX
U HYTPULEBTUYECKMX CPEICTB, MCIOIb30BaNINCh BO3MOX-
HOCTM MHCTPYMEHTQ/IbHOM HpOoQuIakTuKu 1 (usuore-
pameBTMYECKOTO BOCCTaHOBIEHMs. Ilpy 3abomeBaHmsx
KOCTHO-MBIIIIEYHOM CUCTEMBI aKTUBHO WCIIO/Ib30BaIUCh
BO3MOXXHOCTH peabmInTalMOHHO-BOCCTAHOBUTEIBHO-
ro xommiekca. IIpy ocTppIX TpaBMax OKa3aHMe MOMOIIU
OCYILECTBIIAIOCH B YC/IOBMAX MEIMLMHCKOTO IIEHTpa poc-
CUIICKOI Jenerauuy U B NonmMKIMHuKe IlapammMmomiickonn
TepeBHY, HAIIPMMED B CIIydae PACTAKEHMA CBA30K TOJIEHO-
CTOITHOTO CyCTaBa ¥ P IepeioMe TOTIOBKM IAICTHOM KOCTH
Y POCCUICKMX TNapaJMMIINILEB BO BpeMs COPEBHOBaHUIL.
I[Tpu aTOM TOCTIE IPOXOXKIEHMS 0OCTIENOBAHNS M OKa3aHUS
TepBOIl TIOMOIIVM B NONMMKIMHMKE JIEPEBHM [OJIeUMBaHIe
CTIIOPTCMEHOB OCYILECTBIIANIOCH B MEAULITHCKOM LIEHTPE Jle-
Jeraluy pOCCUMCKIMY BpadyaMIL.

Heob6xomuMo OTMETUTh BAMAHME OCOOEHHOCTEN
BMJA CIIOPTA Ha MEXAaHU3M CIIOPTMBHOI TPAaBMBI Y CIIOPT-
CMEHOB-TIapanuMIuiines. B ofHOM u3 clrydaeB BO3HUKHO-
BEHIE TPABMBI OBIJIO CBSI3aHO C HEBEPHBIM BBIOOPOM Tpa-
eKTOpUM [BIDKEHMA CIIOPTCMEHOM-BERYLINM, KOTOPBIN
aCCUCTUPOBAJ JIETKOAT/IETY C HapyLIEHMeM 3PEHUsA, MONy-
YUBIIEMY TPaBMy, B Oere Ha COpPEBHOBAHUSX IO JIETKOl
aTJeTMKe CHOPTA CJIETBIX NP MPOXOXKEHUN CIIOPTUBHON
puctaHuym. HepocTaTOYHBIN y4YeT 3pAYMM CIOPTCMEHOM
0COOEHHOCTENl MIBVDKEHWS CMabOBUAALIETO CIIOPTCMEHA
NpUBEJI K €r0 MaJeHNIO C MOCNENYIOLEN TPaBMOJ TOIEHO-
CTOITHOTO CYCTaBa.

4. O6¢cyxaeHne

Creunduxa mopakxeHni OpraHoB ¥ CUCTEM OpraHU3Ma
CIIOPTCMEHA OIpefie/isIeT BO3MOXXHOCTD YYacTHsA CIIOPTCMe-
HOB-IIAp/IMMIINIILIEB B COPEBHOBAHIAX B IIOIHOM COOTBET-
cTBUU ¢ MexpyHaponHolt Kraccudukanyeil QyHKIVOHN-
POBaHMA, OTPaHMYCHMII >KM3HEHeATENbHOCT U 3I0POBbA
(MK®). K y4acTuio B COpeBHOBAHIAX 10 MTapaTMMIINIICKIM
BUfIaM CIIOPTa [JOIYCKAIOTCA CIIOPTCMEHBI C IePBUYHBIM
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«JOIYCTUMBIM» IIOPa)KEHMEM, K KOTOPBIM OTHOCATCA Ha-
pYllleHVe MBIIMIEYHO} CU/IbI, HapylleHue [ualasoHa IIac-
CVBHBIX JABVDKEHUIT, eUIUT KOHEYHOCTH, PasHULIA JIIMHBI
HIVDKHUX KOHEYHOCTEN, HU3KMII POCT, TMIIEPTOHYC MBIIIIL,
aTaKcys, aTeTo3, HapyLIeHNsA 3PeHNs, HapyHIeHNUs MHTeN-
nexra [18].

JlaHHbIe TUTepaTyPHBIX MCTOYHMKOB IO 3a60/1eBaeMo-
CTM TIAPAVMMIINIILEB Ha KPYIIHBIX MEX/IYHAPOLHBIX COPEB-
HOBaHMAX, K KOTOPBIM OTHOcATCA IV, mMpoTMBOpEYMBEIL
Pap mccnemoBaHmit cBUIETENbCTBYET O TOM, YTO YPOBEHb
3a00/1eBaeMOCTI Cpefyt CIHOPTCMEHOB C OTrPaHNYEHHBIMI
BO3MOXXHOCTSIMU CYILECTBEHHBIM 06Pa3oM He OT/IMYAeTCs
OT 3[OPOBBIX CIIOPTCMEHOB Ha KPYIHBIX COPEBHOBaHMIX,
a PUCK TpaBMATU3Ma He BbIlIe OOI[Er0 PUCKA MOMYYeHNUs
TPaBM CpeIM 3[0POBBIX cIOpTcMeHOB [19]. OgHako mccre-
moBaHmMe 3a60/1eBaeMOCTI TAPANMMIINIILEB Ha 3uMHUX 1111
B Coun 2014 roma mpogeMOHCTpUPOBa 6ojiee BBICOKUIT ee
IoKasaTe/Ib 110 CPAaBHEHMIO C OIMMINILIAMI Ha aHA/IOTMY-
HBIX copeBHOBaHMAX. Cpeny 123 3aperncTprpoBaHHBIX 3a-
6ojIeBaHMIT CaMBIil BBICOKMII IIOKas3aTelb 3a60/1eBaeMOCTH
OTMeYasncs [l TaTOJIOTMM [IbIXaTeNbHOM CHCTeMbI, I71a3
U IPUIATKOB OpraHa 3peHMs U NUILEeBapUTENbHOI CHCTe-
MBI. BbI/IO TIOKa3aHO, YTO y CIIOPTCMEHOB CTapIIero Bo3pac-
Ta (35-63 ropa) 3a60/1eBaeMOCTD Obla 3HAYNUTENBHO BBILIE,
YeM Y MOJIOZIBIX CHOPTCMeHOB (p = 0,049) [10].

B To xe Bpems crenuduka yCIOBUIT COpEeBHOBAHUIL
Ha jeTHUX ¥ 3uMHUX I[IV, a TakXe OCOOGEHHOCTU OUCLIM-
IUIMH U BUMOB CIIOPTA JO/KHBI OKAa3bIBaTh BANMAHNE Ha I10-
Kasarenu 3abomeBaemoctu. Tak, aHamus 3abomeBaeMOCTH
Ha netHux [IM 2012 ropa B JIoHoHe (AHIIVS) HEMOHCTPU-
pyeT Hamborblilee KOMMYECTBO IATONOTUM JBIXATETbHOI
CUCTEMBI, CIEAYIOLMMI II0 PAacIpPOCTPAHEHHOCTH ObLIN
6onesun koxu, OIl, a Tak)Ke HEPBHOIL U MOYEIIONIOBOI CU1-
cremsl. IIpy 9TOM OTME4anoCh, YTO MOKasaTenb 3aboreBa-
€MOCTH B IIPENCOPEBHOBATENbHbIN IepHOf ObUI aHAIOTU-
YeH TaKOBOMY B COpeBHOBaTe/NbHbIIl mepuoy. Haubonburee
KOIMYeCTBO  3abo/eBaHMil  HAOMIONANIOCh B JIETKOI
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aT/IeTMKe II0 CPaBHEHUIO ¢ OPYTMMM BupaMy cropta [20].
IIpenBapuTenbHbIl aHAaMM3 AAHHBIX [0 3a60/I€BaeMOCTH
POCCHIICKIX MTapaTVMIINIALIEB B COPEBHOBATENILHBIN 1 IIPETI-
COpEeBHOBATE/IbHBII MEPUOJBI (pe3yIbTaThl 3a60/1€BaeMOCTH
B IIPECOPEBHOBATEIbHbII IIEPUOJ, IIOMTYYeHBI Iy obpaliie-
HMM K MeguiHckoit 6ase ®MBA Poccunu 1o yuery cocros-
HIIA 3J0POBbS CIIOPTCMEHOB-IIAPa/IMIINIILIEB) IIOKa3bIBaeT
pe3y/ibTaThl, COOTBETCTBYIOLIME paHee ONyOIMKOBAHHBIM
MeXAyHapofHbIM Habmogennsam. IlogpobHoe mccaenoBa-
Hle 06PaIaeMOCTH MAPATUMIINIALEB 38 MEOUI[MHCKOI II0-
MOIIbI0 B INPEICOPEBHOBATEbHBIN IEPUOJ ellie JTO/DKHO
ObITH NIPOBEZIEHO NPY JIa/IbHENIIeM yr}Iy6IIeHHOM U3yIEHUN
IaHHOI mpobneMaTuku. B Hacrosiuelr paboTe aBTOPHI CO-
CPefOTOYMINCh Ha IIOKA3aTe/ssX 3a060/1eBaeMOCTM U CIIOpP-
TUBHOT'O TpaBMaTu3Ma IMIIb B COPeBHOBaTeHbeII?[ nepuon.

CpaBHeHne 3a60/1eBaeMOCTH CIIOPTCMEHOB Ha Ila-
paHI/IMHI/II/uICKI/IX 7 ONMUMIONICKUX Urpax nokxa3pIBaeT YBEIN-
YeHMe KOMMYecTBa MOPAKEHUI KOCTHO-MBIIIEYHON CHUCTe-
MBI CpeIiM 30POBBIX criopTcMeHOB. Tak, Webborn u coasT.
MIPUBOAAT JAHHBIE O TOM, YTO CPely 3[J0POBBIX CIIOPTCMe-
HOB BO Bpems 3uMHMX Omummmitckux urp B Cont-Jleitk-
Curu (CIIIA) 2002 roga 80 % Bcex CIOPTUBHBIX TPaBM ObIIN
pe3y/IbTaToOM OCTPOIt TPABMBI, a Cpefyt 3a00IeBaHMIT APYTUX
OPraHOB U CHCTeM Hambosiee pacpoCTpaHeHHBIMU 3a60Te-
BaHUAMI 6I)UII/I IIOpa’X€HME BEPXHUX [AbIXAaTEIbHDBIX HyTeI/uI
(32%), a TaxKe MATONIOINA CEPHLEIHO-COCYAMCTON CUCTEMBI
(CCC) u KMC (21%). Cpenyt TpaBMaTUYeCKMX IMOBPEX-
HeHNUi! mpeobmafamy PacTsDKEHUs M IIE€PeTIOMBI, Ha [OJIIO
KOTOPBIX IIPUXOAUIOCh 1o 14% [12]. O BbICOKOM ypOBHe
mopaxxeHust KMC coobiiaeTcst TakKe B MCCIETOBAHMY ITApa-
}II/IMHI/H?IL[QB II0 TIETHUM BIJaM CIIOpTa B BeHI/IKO6pI/ITaHI/H/I
B 2016-2019 rr. [21].

Ananmus 3a6071€BaeMOCTH POCCUIICKMX MApaIUMIINIILEB
Ha IIV B ITapuyke 2024 roga 4acTUYHO NMOATBEPANII BBIBOJIbI
3apyOeXXHBIX CIEIMaTNCTOB. B poccuitckoM nccnegoBaHnm
Hambonpliee KONu4ecTBo 3abonesanui (35,1 %) cocraBunmm
3aboneBanust KMC, 4T0, BO3MOXXHO, 6BI/I0 CBA3aHO C IIPOBe-
neHyeM VIrp B IeTHUI IIepUOJ, KOTJa pacIpOCTPaHEHHOCTh
uH(QEKIVOHHBIX 3a00/IeBaHMIT BEPXHNUX AbIXATebHBIX IIy-
Tell HYDKe 10 3MMAEeMMOIOTMYEeCKUM ITOKa3aTer M.

Cpenu 3abomeBanmit KMC 6bUmn RMarHoCTUPOBAHBL
AopconaTmnn IIIeI/UIHOI‘O, TPYOHOTO M MOACHUYHOI'O OTHEJIOB
[I03BOHOYHVKA, MMO(ACIMATbHBII CUHAPOM, IJIeYesona-
TOYHBIV TIepUapTPUT U JIATE€PA/IbHBIV SMMKOHIWM/IUT, a TaK-
e CIacTUYeCKue COCTOSIHUSA MPU AETCKOM LiepebpanrpHOM
napannde. BTopoit 10 pacipocTpaHEHHOCTH TPYIIION CTa-
n I/IH(beKLU/[OHHI)Ie 3a60HeBaHI/IH BEPXHUX [NbIXATEJIbHBIX
myreit (27%). Pacmpocrpanennocts 3abomeBanmit CCC
(10,8%) u OII (16,2%), a Taxke 6O/Ie3HEI yXa U MOBPEX-
IeHMiT KOXHBIX IOKPOBOB TAaKXe COOTBETCTBYeT MEeXK/IyHa-
poxHbIM HabmoneHusam Ha [TV,

CHopTUBHBIN TPaBMAaTU3M CPEY POCCUICKIX ITapaiM-
HI/II‘/‘IHCB 6I)UI IIpencTaBI€H B OCHOBHOM OCTPbIMU TpaBMaMM
(75%), cpenu KOTOPBIX IpeoOrafanu MOBPEXIEHNs CBS-
304HOTO ammapaTa (pacTsDKeHMsA CBS30K KPYIHBIX CYCTa-
BOB), a TaKXe yIHI/I6I)I MATKUX TKaHel BEPXHUX N HVDKHUX
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KoHe4HoCTell. Tonbko B 25% ciy4yaeB TpaBMBI CTalu IO-
CTIeiCTBMEM VIMEBIINXCA paHee IOBPeXeHMII (IIOBTOpHOE
pacTsbKeHMe CBA30K KPYIIHBIX CyCTaBoB). Bbicokast TpaBMa-
TU3aL¥s1 HAaOIIfa/Iach y CIOPTCMEHOB C HapyIlIeHNeM 3pe-
HMsI, YTO CBS3AHO CO CIel(UKOI BBIIOTHEHNsI CIOPTUB-
HOI1 JIeSITeNIbHOCTH B YCTIOBUAX HEJOCTATOYHON BUAMMOCTA
U BIUAHMA PAaKTOPOB, He MOMIEKAIUX KOHTPOIO (HaIpy-
Mep, paboTa B CBsI3Ke He3PsIUUil CIOPTCMEH U CIOPTCMEH-
Begymmit). B apyrux cnyvasx y cnoprcmenos ¢ IIOJTA Tpas-
MBI BOSHMK/IM B Pe3y/IbTaTe BBICOKOKOHKYPEHTHOI 60pbOBI
(mapaTXsKBOHAO ¥ IApaTpMAT/IOH) win (pu3NdecKoil Ha-
IPY3KM BBICOKOJ MHTEHCHMBHOCTH, IIOTPe6OBaBILIeil MAKCH-
MaJIbHO} COCPeJOTOYEHHOCTN Ha JOCTYDKEHMM Pes3y/nbTaTa
(merkas atneTuka, IIaBaHue).

3HauNTeNPHOE YMCIO OOpAIleHNIT Cpefu CIOPTCMEHOB
Ha IV cocrapmstior nHpekunoHHble 3abonesannsa. Ha 1IN
B Jlongone 2012 roga puCK IOJBEPKEHHOCTU IApaINM-
IUIICKMX CIOPTCMEHOB MH(EKIMOHHBIM 3a00/1eBaHIsM
JKETyJOYHO-KMIIEYHOTO TPaKTa YYMUTBIBAJICA B aCIEKTe
SMUIEMIOTIOTNIECKOI 0OCTAHOBKY B Pa3/IMYHBIX PErMOHAX
1o BceMy Mupy [22]. HecMoTps Ha BBIAB/IEHHDIE SINJEMI-
OJIOTMYEeCKII€ OYary B PA3MMYHBIX CTPaHAaX, flaHHAs IaTo-
JIOTMsI He OKasajla CyIeCTBEHHOrO BIMSHU Ha 3abojeBa-
emocTb Bo Bpems Mrp. ITM 2020 roga B Toxuo (SImonws)
IIPOBOAMINCH B YCIOBUAX OecIIpelieleHTHBIX Mep 3allVIThI
B CBSI3U C MaHAEMUell HOBOJI KOPOHABMPYCHON MH(DEKLNH,
4TO0 TOTpeb6OBaIO MOOGMIM3ALMY HALMOHANBHBIX MeHU-
LMHCKMX CIY>XO [/Is1 IPefOTBpAIeHNs] PAacIpOCTpaHeHMs
3a00/IeBaHUs Cpefy WIEHOB COOPHBIX KOMaHf, a TaKxKe
NIpMBJIEYEHNA 3HAYMTENbHBIX OPraHM3ALMOHHBIX pecyp-
COB MeXXZYHapOJHOrO INapa/JMMIIMICKOTO KoMmTeTa [23].
[IpodwrakrTudeckue Mepbl, HpPeIIPUHATbIE POCCUICKI-
MI CHEIMaNuCTaMy BO BpeMsA INpoBefeHus netHux I[N
B Tokuo 2020 roga, Mo3BOMMIN U30EXKATh NapaaMMIniIa-
mu u3 Poccuy mHOUUUpPOBaHMS HOBOI KOPOHABMPYCHOI
uHpexuny [24]. dnnaeMmnonorndecKas CUTyauns BO BpeMs
IIN B Ilapyxe He IpMBeNa K BBIABIECHUIO CPENU POCCUII-
CKOJI [iemeranumyu Cepbe3HbIX MH(QEKIMOHHBIX 3abormeBa-
HMIT, TOTPe6OBABLINX OTCTPAHEHUSI CHOPTCMEHOB OT CO-
peBHoBanmit. Cpenu nHbeKIMOHHBIX 3abomeBanmit (27 %)
POCCHMIICKMX TapaIuMOniineB MHGEKIMOHHBIX 3abo0yeBa-
HMIT JKeTy[OYHO-KUIIEYHOTO TPAKTa BBISBIEHO He ObLIO.
[110my4yeHHble pe3ynbTaThl TAK)Ke MOTYT CBUMAETENbCTBO-
BaTb 00 3¢ ¢eKTUBHOCTY MPODIIAKTUIECKNX MEPOIPUs-
T, IPOBOAMMBIX POCCUICKUM MEAULIVTHCKUM IIepCOHA/IOM
B CBSAI3M C yYacTHeM CIIOPTCMEHOB II0 ITapaTpMUATIOHY B BbI-
CTYIUIEHMAX B OTKPBHITOM BofioeMe (peka Cena B ITapinke).

3aboneBaHus yxa, ropia, Hoca, KO>KHbIe 3a00eBaHNA

Ha IIM 2008 ropma B Ilexune (Kutait) pecrupaTopHble
3abojeBaHMsA ObUIM OFHVMMU U3 YaCTHIX NMPUYMH obpalie-
HUS 3a MeNUIMHCKON momouipio [13]. Hecmorpst Ha TO
4TO Ha COPEBHOBATENbHBIX 00bEKTAaX HAaMOO/IbIIIee KOMIYe-
CTBO obpalleHnit 6BUI0 CBA3aHO C TPABMATIIECKOIL T1ATO-
JIOTMelt, Ha TPEHVPOBOYHBIX 00beKTaX HaMboIbliIee KOII-
4ecTBO ObpallleHIiT IPULIIOCh Ha 3ab0/IeBaHMsl yXa, Top/a



n Hoca. [To uToram copeBHOBaHMII HalMOHAIbHBIM MeJy-
LHCKUM CITYX6aM ObIIO IIPeyIoKeHo 00pallaTh BHUMAHNUE
Ha HEOOXOMMOCTD 00eCIeYeHIIsI MEOUIIMHCKIX [ieIeTalnil
BpayaMM-CIelMaJucTaMy B 00/1acTy JieueHMsI pecIpaTop-
HBIX 3a00/MeBaHMIl ¥ BpavyaMu-OTOPUHOMAPUHTONIOTaMIL.
Pecrimparopusle 3aborieBaHMsl Hapsify C [iePMaTOIOTMYe-
CKVMIMU TaK>Xe ObUIN OFHVMMU 13 Haubojee pacpoCTpaHeH-
HBIX OpUYMH OOpallfeHMs 3a IIOMOLIbI0 MAPaTMMIINIILEB
Bo Bpems nposenenus [1U B Tokno 2020 . [25]. [Ipomenne
ITN B ITapyoke IOATBEPAMIN PACIPOCTPAHEHHOCTD JAHHBIX
BUJIOB IIaTOJIOTUY CPey POCCUIICKMX IapaatneToB. Cpenyu
00111er0 KommuecTBa obpaieHni1 3a601eBaHNsI OPraHOB JIbI-
XaHMsI CTIM BTOPOJ IO YMCIEHHOCTM ITaTONOTMEN Cpeny
POCCUITCKMX CIIOPTCMEHOB (27 %), 3a60/1eBaHIsT KOXKU U yXa
B 0o611eit cnoxxHocTu coctaBumm 10,8 %. Kak u B uccnenosa-
HISIX, OIMCBHIBAIOLINX 3200/IeBa€MOCTD Ha IPYIUX KPYIIHBIX
COpPEBHOBAHUII, B HACTOSIIEM MCCIENOBAHNM K BO3HUKHO-
BEHUIO PECHMPATOPHBIX 3ab0€BaHMIT IMpefpacIoIaraia
BBICOKAsl IUIOTHOCTb IPOXKMBAHUA CIOPTCMEHOB U 4YJle-
HOB Jiefierauuii B ycnoBuAx IlapanmMmmmiickoi gepeBHM.
B opHOM 37aHUM € pOCCUIICKOIL [ie/leralyiell OfTHOBPEMEHHO
MIPOKVMBA/IU TIPECTaBATEN He MEHee MIATH Hal[MOHATbHBIX
koMmaHf. Ha 3aboneBaeMocTs 60/1e3HsAMM yXa, TOp/Ia 1 HOCA
TAaK>Ke OKa3bIBa/IM BIMSHIME OCOOEHHOCTV MMMYHHOI CU-
CTeMbl CHOPTCMEHOB, HAaXOISAIIEHCA B COCTOSHMU YTHe-
TeHMsI B COPEBHOBATE/IbHBIN IEPUOJ CIIOPTMBHOIO LMK/
BBy BBICOKOMHTEHCYBHBIX QM3NYeCKUX HATPY30K.

Bo MHoOrux wmccnenoBaHMAx oOpaijaercss BHMUMaHUe
Ha TO, YTO YaCTON NPUYMHON OOpalleHus IapajTnMIInii-
I[eB B MEULMHCKYIO CIy>k0y Bo Bpemst Vrp ABIsA0TCS 1MO-
P@XeHNS OIOPHO-IBUTATENIBHOTO allllapara u 3aboneBaHms
KMC. Ob1ie 3aKoHOMEPHOCTH 06paliie s K CIIOPTUBHBIM
BpayaM Ha IapanMMIMIICKMX COPeBHOBaHMAX ¢ 1976 ropma
YKa3bIBAIOT Ha TO, YTO OOIBIIMHCTBO 3N THBIX CHOPTCMEHOB
C OrpaHMYEeHHBIMU BO3MOXXHOCTAMU 3[IOPOBbA IONYYaIOT
MEVLIMHCKYIO TIOMOIIb B CBS3M C 3a00/IEBAHISIMIU OTIOPHO-
IBUTaTeJIbHOTO aliapara 1 TpaBMamu [26]. Kak HoBble 3a60-
neBaunss KMC, Tak U peunanBbl XpOHNIECKUX 3a00/IeBaHMIA
BO3HMKAIOT B IIpOLiecce TPEHMPOBOYHOI 1 COPEBHOBATE/Ib-
HOJI JeATEeNbHOCTH B YCIOBMAX 3KCTPEMAIbHBIX HAarpys3ok,
YTO TaK)Ke OBUIO HOATBEPXKIEHO B KOMITIEKCHOM MCCITENO-
Bauuu Ha IV B Jloupmone 2012 ropma [27]. B MHOrO/IETHEM Ha-
6mofennu Curtis u Black ycTaHOBIEHO, YTO Y CTOPTCMEHOB
C OIpaHMYeHHbIM) BO3MOXKHOCTSIMH JJa>Ke He3HAUMTe/IbHble
HOBPEX/IEHNs] MOTYT UMETb O0jIee Cepbe3Hble IOCTeACTBUS
110 CPaBHEHMIO CO 3[OPOBBIMM criopTcMeHamy [28]. B mc-
cnegoBanuy Webborn u coaBT. IPUBOAATCA TaHHbBIE O TOM,
4TO 06BIYHAS TPABMA IIEYa B Pe3y/IbTaTe IePeTPEeHNPOBaH-
HOCTM MOXXET OBITH JIMIIb HEMPUATHOCTDHIO /I 3TOPOBOTO
CIIOPTCMEHA, B TO JKe BpeMsA y CIIOPTCMeHa ¢ TeTpaIuieruei
TakKasg TpaBMa MOXXeT IIOCTaBUTb IOJ] yIPO3y ero JaibHeli-
IIee BHICTYIUICH)E Ha COPEBHOBAHIAX [12].

Ob6patenns B cBsasu ¢ maronorreit KMC y poccuiickux
[apaat/ieToB OBUIM CBSI3aHBI B OCHOBHOM C 000CTpEHUAMMU
U peLuiuBaMM MMeomMxcs 3aboneBanuit. Tak, y IIoBLoB
U JIETKOAT/IETOB ObLI HUMArHOCTMPOBAH (OIEBOI CHHAPOM
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BBUAY 00OCTpEHMsI MMEIOLIENCs JOPCOIATUN PasINIHbIX
OTZE/IOB NO3BOHOYHMKA. B TO Xe BpeMsa B HAacTONbHOM
TeHHJCe BBbIAB/IEH C/Iy4all yXYAIIeHMS COCTOSHUA B CBS-
31 C MIMEBIIMMCS IMAaTHO30M J1aT€PanbHOTO 3MMUKOHIVIIN-
Ta. MHOrOYMCIIEHHBIE CIydau OOpAIleHVsi 3a IOMOIIBIO
BonencTeue 3abomeBanmit KMC pgemanu 060CHOBaHHBIM
UCIO/Nb30BaHMe HPOPUIAKTUYECKMX M BOCCTAHOBUTENIb-
HBIX CPEJICTB, a TaK>Ke KOMIUIEKCOB (PU3NOTepaneBTIIecKoi
nopgep>kky. CIlenyanucTaMy POCCUIICKOTO MeRMIIMHCKO-
rO LIEHTPA B 3aBUCMMOCTHU OT TSDKECTH MOpaKeHMs Obuin
BbIJIeJIEHbl TPU TPYNIIbI CHOPTCMEHOB, I KaXMIO} U3 KO-
TOPBIX Pa3pabOTaH COOTBETCTBYIOLVWIT MEXaHM3M HeMe-
IVMKaMeHTO3HOI NoAgep>Kku. Tak, y mapaauMImiines ¢ Xpo-
Hdeckumn 3aboneBanmsmu KMC 1 HEKOTOPBIMU BUfaMu
TPaBM OCHOBHBIMM METORaMU (PU3MOTEPAIIEBTUIECKOI T10-
Mo ObUIM JTOKa/IIbHASL KPUOTEPANUs U 9MIeKTPOUOHODO-
pe3. Y cIOpTCMeHOB ¢ TsXenbiMu noBpexpeHnsamun KMC
Y OCTPBIMM TPAaBMaMy OCHOBHBIMM BUAMU (PU3MOTEpAIINA
OBbI/IV 9TEKTPOMATHUTHBIE TOKM M XMBaMaT-Tepanus [29].

JlaHHbIe MHOTO/IETHUX HAOMIONEHUI CBULETENbCTBYIOT
O BBICOKOM TpaBMaTM3Me Cpely CIIOPTCMEHOB — Y4acT-
HUKOB 3uMHux IIV mo cpaBHeHMIO CO CIIOPTCMEHaMu
Ha eTHux I1M1 [30]. JaHHBIe IO TPaBMaTU3MY Y CIIOPTCMe-
HOB-3MIMHIKOB IIOKa3bIBaIOT, 4YTO I0o4YTH 10 % CIIOPTCMEHOB,
yuactBoBaBiinx B 3uMHux IIM 2002 roga B Conrt-Jleiik-
Cutn, obpamramich 3a MeJMIMHCKON IIOMOIIBIO B CBA3U
C KaKoil-/m160 TpaBMOIL. BOMBIIMHCTBO OCTPBIX TPaBM OBUIO
CBsI3aHO C pacTshkeHusAMu (32%), mepenomamu (21 %),
a TaKXKe pacTsHKeHUAMM M paspbiBamy (o 14 % coorset-
CTBEHHO) KaK BEPXHMX, TaK U HIDKHUX KOHe4HocTeit [12].
W3 3aperncTpupoBaHHBIX TpaBM 21 % NpMBeN K OTCTpaHe-
HUIO OT JIa/lIbHEJIIIEero yJacTys B TPEHMPOBKAX VMIIU COPEB-
HOBaHMAX. VI3 Bcex 3aperncTpupoBaHHBIX TPaBM BO BpeMs
sumHUX 1M 2002 roma 77 % ObUIu BHI3BAHBI OCTPBIM TPAB-
MaTUYECKNUM COOBITHEM.

Ha nernux IIMM B Puo-pme-Kaneitpo (bpaswmms)
2016 rofa caMblil BBICOKMIT YPOBEHDb TPaBMaTH3Ma OB 3ape-
IVCTPUPOBAH B JIETKOATIIETUYECKUX AMCUMITIMHAX (37,6 %).
Haub6osbliree KonmaecTBo TPaBM ObLIO IIOTYYEHO HAPACIOPT-
CMeHaMM C HapylleHueM 3peHus (36,7%). Jarraya m co-
aBT. BBIIENIAIOT HAIIpSHKEHMe KOCTHO-MBIIIEYHON CUCTEMBI
¥ 3HAUUTE/TbHYIO HAarPy3Ky Ha OIIOPHO-/IBUTATe/IbHBII aIla-
paT KaK OCHOBHbIE MEXaHM3MbI TPAaBM Y CIIOPTCMEHOB C Ha-
pyureHneM 3perns. Taxke 6BIIO OTMEUEHO, YTO MEXaHU3M
TPaBMOOOPA30BaHINsI, CBSI3AHHBIN CO CTPECCOM, peannsyer-
€Al Y CIIOPTCMEHOB 3TOJ TPYIIIBI Yallle, YeM y IapaJTuMIINIi-
LIeB C HeBPOJIOIMYECKUMM HAPYIUEHMAMM U IHOpa’keHMeM
OIIOPHO-ZIBMTaTeNbHOrO ammapara [31]. B o63ope 2000 r.
Ferrara u Peterson, uccmenys MeXaHU3MBI IIO/Ty9€HNA TPABM
Cpeny STUTHBIX MapaTMMIINIALEB B Pa3IMYHBIX BUJIAX CIIOP-
Ta Ha teTHuX IV, pacnipegennm 19 n3 20 neTHUX mapanum-
MUICKUX JUCHUIUINH IO CTENeHN HU3KOTO MM BBICOKOTO
PMCKa TpaBMaTH3Ma. bblIo OTMEYEHO, YTO ¥ CTIOPTCMEHOB,
YYacCTBYIOIIMX B JIETHUX IAPaJMMIMICKUX COPEBHOBAHM-
SIX, CCA[iVIHBI, PACTSDKEHNsI M yUIMOBI BCTPEYAIOTCs dallle,
yeM Iepe/ioMbl ¥ BbIBMXM. JIOKanmsaums TpaBM 3aBuCea
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OT MHBAIMZHOCTU U BUJiA CIIOPTA, @ TPaBMbl HIDKHUX KO-
HEYHOCTell Jallje BCTPEYanuch y CIaboBUASsIINK, 2 TaKXKe
y CIHOPTCMEHOB C aMIIyTal[UsIMU U LiepeOpanbHbIM Iapa-
mryoM. TpaBMbl BepXHMX KOHEYHOCTE}! Jallle BBIAB/IAIOTCA
Y CIIOPTCMEHOB, MCIIO/Ib3YIOMINX NHBAIMTHYIO KOACKY [26].

Bonmee BpICOKMIT ypOoBeHb TpaBMaTHU3Ma Y CIOPTCMe-
HOB-IIAPA/IMMINIIEB 10 CPAaBHEHMIO C UX KOJTIeraMMu-
OMMMITNIII[aMy OBUT BBLIB/IEH B MCCIETOBAHUM YIACTHUKOB
Omumvmuiickux u [Tapamumomiickux urp B [leknne (Knrait)
2022 ropa B c6opHbIX koMargax u3 CIIA [32].

VsydyeHne CIOPTMBHOTO TpaBMaTM3Ma Cpefy poc-
cuiickux napanumnuiines Ha IV B Ilapmke mokasarno,
4TO OOJIBIIOE KONMIECTBO TPABM HIDKHMX KOHEYHOCTEI
BBIAB/ICHO y CIIOPTCMEHOB IO IUIABAaHMIO U JIETKOIl aTie-
TuKe. TaKne TpaBMbI JMarHOCTMPOBAHbI KaK CPelM CIOPT-
cmeHoB ¢ ITIOJJA, Tak 1 cpefyu CIIOPTCMEHOB C HapyIlIeHM-
€M 3PeHMs:d, YTO MOATBEP)K/AeT JaHHble MEeXAYHApONHBIX
JICCIIeIOBaHMIA. B oTnm4me oT npeppIgymux uccaesoBaHnn
Ha IV cpenu poccmitcKux mapaaTieToB He ObUIO BBIBIEHO
TpaBM BEPXHMX KOHEYHOCTEN Cpefy MapanyMINiLeB-Ko-
JISICOYHUKOB, YTO MOXET OBITh CBSI3aHO C OTCYTCTBMEM
Ha OSTUX COPEBHOBAaHMAX CIOPTCMEHOB-KOMACOYHMKOB
10 UTPOBBIM BUAAM CIIOPTA, TAKUX KaK OackeT6on1 1 perbu
Ha KOJIAICKAaX.

K nambornee ceppe3HBIM TpaBMaM, IIOB/IEKIINM OTCTpA-
HeHMe OT YYaCTus U IpeKpallieH1e BhICTYIUIEHNIT, ObUIN OT-
HeceHbI [iBe TPAaBMBbl, OffHa 13 KOTOPBIX IIpMBe/a K BpeMeH-
HOMY OTCTPaHEHUIO OT COPEBHOBAHMIA, a B IPYrOM CIy4ae
MOITIa IPMBECTM K IIpeKpallleHMIo yJacTuA B Hux. Ilepsas
TpaBMa CTajla Pe3y/IbTaTOM HEJOCTaTOYHOTO COTPYyAHMYE-
CTBa CIIOPTCMEHA C HapYILEHMEM 3PEHUA M €ro BefyIeTo
CIIOPTCMEHa, B CBA3M C 4eM HEeOOXONMMO YCMIUTH Mephl
10 C/TAKMBAHUIO KOMAHJHOTO BBICTYIUIEHMS M PasbsiCHe-
HMIO IPO6/IeM, CBSI3aHHBIX C HapyIIEHNEM UX B3auMOJEl-
cTBUA. B nmpyrom ciydae TpaBMa BO3HUK/IA BO BpeMs (u-
HaJIbHOTO 3aIUIBIBA U ObITa CBA3aHA C Ype3MEePHBIM YCUIMEM
CIIOPTCMEHA, 3aBepPUIAIOIIEro cCopeBHOBaHMe. PasbsacHeHue
[OBBILIEHHON TPABMOOIIACHOCTM B (DMHAIBHON 4acTH

Bknap aBTOpOB:

Wppucosa I'yzens 3ybanpoBHa — KOHIIEIINSA 1 AM3AITH MCCTIE0-
BaHMA, COOp HaHHBIX, IOATOTOBKA PYKOIICH.

Maraii Auppeit ViropeBua — c60p JaHHBIX, TUTEPATYPHBIL 06-
30D, IIOAATOTOBKA PYKOIUCHL.
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COpEBHOBATEIbHOI AeATENbHOCTH TaK)Ke MOXKET CTaTh IIPO-
(I)MHaKTquCKI/IM ¢dakropom mna 6yny1_u1/1x BBICTYIUIEHUI
CIIOPTCMEHOB.

OI‘paHI/I‘IeHI/I}IMI/I HAaCTOAILIETrO MCCIEHOBAHMA ABIAIOTCA
CIy4au, KOIfia CIOPTCMEHbI-IIapa/IMMIMIILBI He 00palaoT-
41 32 TIOMOLIBIO K MEMIMHCKOMY IlepcoHany. B aToit curya-
LMY TIPOBEJIEHNE CTPOTOTO CTATUCTUYECKOTO aHA/IN3a MeXa-
HI3MOB 1 (paKTOPOB prcKa 3a60/1eBaeMOCTH 1 CIIOPTUBHOTO
TpaBMaTU3Ma OKa3bIBAETCA 3aTPY/IHEHO.

5. 3akmoueHie

3abomeBaeMOCTb  Cpeyt POCCUIICKMX CIHOPTCMEHOB
Ha [1U B ITapmxe B 2022 T. COOTBETCTBOBaMA 0O0IIel Kap-
THHE 3a00/1eBaeMOCTH Cpefy MapaTUMIINIALEB HA APYTUX
ITN, copeBHYIOIMXCA B CXOXMX AUCHUIUIMHAX. Bo MHOIMX
cny4asx (akTOpbl PUCKA, XapaKTepHble /I MapaTuMIInii-
CKUX BUJIOB CIIOPTa, O-BUAMMOMY, ABJIAIOTCSA YHUKATbHBI-
MU [I1 COPeBHOBAaHMII CHOPTCMEHOB C OTpPaHMYEHHBIMU
BO3MOXXHOCTAMM 3[0p0OBbA Ha IIV 1 Ipyrux KpynmHbIX MeX-
IOYHApOIHBIX COPEBHOBAHMAAX.

[TocrosiHHOE HabTIOeHNE 3a 32607IEBAEMOCTDIO U CIIOP-
TUBHBIM TPaBMAaTU3MOM CpelM MUTHBIX CIIOPTCMEHOB-IIa-
PAIUMITNIILIEB MMeeT GOMbIIOe 3HAUeHMe I BBIABIEHII
061MX 3aKOHOMEPHOCTEl, (PaKTOPOB pUCKa U MPODUIaK-
TUKM 3a00/IeBaHuIt U TpaBM B Oyayiem. JanpHermmit Mo-
HUTOPUHT IT03BOJIUT YCOBEPLIEHCTBOBATD Pa3paboTKy cTpa-
Teruit 9¢(PeKTUBHOI IPOPUIAKTUKY, KOTOPbIe MOIIU OB
VICTIO/Ib30BATbCA MEAVIIMHCKIIMIY CIIeVaINCTaMy TIPY TIOf -
roToBKe K VIrpaM u ApyruM KpyIIHbIM COPEBHOBaHMAM Cpe-
IV IapaIMMINILEB.

C y4eToM HO/IyYEHHBIX JJAHHBIX MOXXET OCYILECTB/IATb-
cs1 6ortee TIIaTeNbHAs MOATOTOBKA CIIOPTCMEHOB-IIApaIiM-
MuillleB K COpPeBHOBAHMAM Pa3MYHOIO YPOBHA, a TaKXKe
paHHee IIAHNPOBaHMe MPODIIAKTUIECKUX U BOCCTAHOBH-
TeJIbHbIX MEPONPUATUII B COTPYTHMUYECTBE C OpraHU3aly-
OHHBIM KOMMTETOM MEXyHapOZHOrO MapaaMMINIICKOrO
komurera (MIIK).
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Immediate and long-term effects of anti-pronation insoles
on spatiotemporal gait parameters in individuals with flat feet
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'Islamic Azad University, Tehran, Iran
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ABSTRACT

Purpose of the study: This study examined the immediate and long-term effects of anti-pronation insoles on gait characteristics in young adults
with flexible flatfoot compared with healthy controls.

Methods: Twenty-four participants (12 flatfoot, 12 controls) underwent gait analysis under barefoot and shod conditions using a 3D motion system.
The flatfoot group wore custom anti-pronation insoles during testing and continued daily use for six weeks. Spatiotemporal gait parameters were ana-
lyzed using repeated measures ANOVA and MANOVA.

Results: At baseline, the flatfoot group showed significant temporal differences, including prolonged opposite foot off and reduced single support
duration (p < 0.05). Short-term insole use led to partial improvements, while post-intervention assessments demonstrated significant increases in step
and stride length and normalization of stance-phase timing (p < 0.05). Cadence, walking speed, and step time remained unchanged.

Conclusion: Anti-pronation insoles produced both immediate and sustained improvements in gait timing and spatial characteristics in individuals
with flexible flatfoot. Importantly, these benefits emerged not only after a single session but also following six weeks of use, underscoring the adaptive
potential of long-term intervention. While gait velocity and cadence were unaffected, improvements in step and stride length and stance-phase dynam-
ics suggest enhanced stability and efficiency. These findings support anti-pronation insoles as a conservative and clinically relevant strategy for restoring
gait mechanics in individuals with flatfoot.

Keywords: Flatfoot, foot orthoses, gait analysis, biomechanical phenomena, postural balance
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HemeaneHHble n AOJITOCPOYHbIEe 3(bq)el('l'bl dAHTUMPOHALUUOHHLIX CTeJieK
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AHHOTALIVA

Iens uccnegoBanms. B faHHOM 1ccnenoBanuyu ObUIN M3ydeHbl HeMeJTIeHHbIE 1 FONTOCPOUYHBIe 3P (eKThI aHTUIIPOHAIIOHHBIX CTeIeK Ha XapakK-
TEPUCTHUKI XOABOBI Y MOTIOABIX B3POC/IBIX € TMOKMM IVIOCKOCTOIIEM 110 CPABHEHNIO CO 3[[0POBBIMU KOHTPO/IbHBIMY YYaCTHUKAMIL.

Meroppl. [IBapuars 4eTbipe yuacTHMKa (12 ¢ mockocTomnyeM, 12 B KOHTPOJIbHOI TPYIIIIe) IPOLIIN aHAMN3 OXOAKM 6OCHKOM 1 B 06yBMI C HcC-
mo/p30BaHneM 3D-crcTeMpl perncTpanny ABVDKeHNIT. [pyIina ¢ IJIOCKOCTOIeM HOCH/IA MHANBUAYa/IbHbIE aHTUIIPOHALMOHHBIE CTENBKY BO BPEMSI
TECTMPOBAHN U IIPOJO/DKAIA X eKeHEBHOE ICIIO/Ib30BAHNE B TeYeHe LIecTU Hefenb. [[pocTpaHCTBEHHO-BPeMeHHbIe IapaMeTphl OXO/KY aHa/IN -
3MPOBAJINCH C IPYMEHEHIeM [UCIIEPCHOHHOTO aHAMN3a C ITIOBTOPHBIMI N3MEePEHISIMI ¥ MHOTOMEPHOTO [JUCIIEPCYOHHOTO aHAIN3a.

Pesynprarsl. Ha ncxofHOM 9Talie y IPYIIIBI C IVIOCKOCTONNEM GBIV BBISIB/IEHDBI 3HAYMMble BpPEMEHHbIE Pa3/Induisi, BKII0Yas y/IHEHIe MOMEHTa
OTPBIBA IPOTUBOIIOIOXHON CTOIBI U COKpALIleHIIe IIPOJO/DKUTEIBHOCTY O HOOIOPHOII (assl (p < 0,05). KpaTkocpouHOe UCII0/1b30BaHMe CTe/leK M-
BeJIO K YaCTUYHBIM Y/Iy4IIEeHMsM, TOT/ja KaK IIOC/Ie 3aBepLIeH s IIeCTUHEeIeIbHOTO BMEIIIaTe/IbCTBA HAO/IONAI0Ch 3HAYNTE/IbHOE YBeTIIeHNe [IIINHBI
1Iara ¥ [UIMHBI [BOIHOTO IIara, a TAK)Ke HOpMa/Ii3alysi BpeMeHHBIX XapaKTepUCTHK ¢assl omops! (p < 0,05). HacToTa maros, CKOpOCTb XORBOBI I Bpe-
M1 L1ara He M3MEeHWINCh.

3axaroyeHne. AHTUIIPOHALMOHHbIE CTEMBKM O6eCIedn KaK HeMeJIeHHbIe, TaK U YCTOMYMBbIE YAyYIIeHsI BO BPEMEHHBIX U IPOCTPAHCTBEH-
HBIX XapaKTePUCTUKAX XObOBI Y T0Nell ¢ IMOKUM IJIOCKOCTONEM. BaXkHO OTMETHTD, YTO STV MOMIOKUTENbHbIE 3P (eKThI IPOABIANICH HE TOMBKO
II0C/Ie OffHOTO CeaHCa, HO M IIOC/IE LIeCTH Hefe/lb VICIIONIb30BAHSL, YTO IIOAYEPKUBAET afalITALMOHHbII IIOTEHIUAI A/INTeIbHOTO BMeEIIaTebCTBA. XOTS
CKOPOCTDb XOIBOBI M YACTOTA LIATOB He M3MEHNIVCD, YIy4IIeHNs B J/INHE IIara, [/IMHe ABOIIHOTO LIara u AnHaMuKe (asbl OMOPBI YKa3bIBAIOT Ha T10-
BBIIIEHIe CTAOMIBHOCTI 1 93¢ EKTUBHOCTIL.

Kmiouesvie cnoea: I1nockocToIme; OpTOIEANYeCKIe CTe/IbKI; aHAIN3 TOXOAKY; OMOMeXaHIYeCK e sIBIeHNs]; TOCTYPaIbHbIi GamaHc

Kntouesvie cnosa: TIIOKO3HbIN TOMEOCTA3, YyBCTBUTENLHOCTD K MHCYIMHY, 3J0POBble B3POC/IbIe, YCBOEHME ITTIOKO3bI
KoHIMKT MHTEpecoB: aBTOPbI 3asBIIAIOT 06 OTCYTCTBUYU KOHIMKTA MHTEPECOB.
BriarogapHOCTI: aBTOPBI BBIPAXKAIOT 61ar0JAPHOCTD Y4aCTHUKAM JJAHHOTO MCC/IEIOBaHMA.

s puruposanma: Conrann H., Mamxnecn M., @ataxu A. HeMenneHHble u Bonrocpoynble 3¢ deKTbl aHTUIPOHALMOHHBIX CTe/IeK Ha Mpo-
CTPaHCTBEHHO-BPeMeHHBIe ITapaMeTPhl XOAbOBI Y MIOfielt ¢ IIocKocTonueM. CnopmusHas meOuyuna: Hayka u npaxmuxa. 2025;15(4):28-36. https://
doi.org/10.47529/2223-2524.2025.4.7
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1. Introduction population, potentially contributing to abnormal force distri-

Human gait is a complex motor function and a key in- bution across the lower limbs and increasing the risk of knee
dicator of functional mobility and overall musculoskeletal and hip discomfort [7].
health [1, 2]. Structural abnormalities in the foot can disrupt Various conservative strategies—including strengthen-
lower limb alignment and lead to altered gait biomechan- ing exercises and foot orthoses—are commonly employed
ics [3]. Flatfoot, or pes planus, is among the most prevalent to manage flatfoot [8]. Among these, orthotic insoles are a
skeletal deformities of the foot. It is characterized by a di- widely used non-invasive intervention [9]. These devices aim
minished or absent medial longitudinal arch and forefoot to support the medial arch and restrict excessive pronation,
abduction [4]. This condition often results in excessive sub- thereby enhancing foot alignment and improving lower limb
talar joint pronation and calcaneal eversion, which may im- function [10, 11]. Previous research has shown that orthot-
pair normal lower extremity function [5]. Individuals with ic insoles can alter foot kinematics and redistribute plantar
flatfoot frequently exhibit distinct gait patterns throughout pressures. For instance, one study demonstrated that custom
the gait cycle. For example, a recent meta-analysis reported arch-supporting insoles increased navicular bone height and
significantly reduced step length and walking speed in in- improved walking comfort [12, 13]. In a study, the immediate
dividuals with flatfoot compared to those with normal foot effect of insoles on the balance performance of adolescents
posture [6, 7]. Moreover, increased heel pronation angles with flat and concave feet was examined. Teenage boys and
and lateral foot displacement have been documented in this girls with flat and concave feet had better dynamic balance
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after using the insoles, but the medical insoles had little ef-
fect on their static balance [14]. The short-term effects of in-
soles and anti-pronation shoes on the center of pressure and
ground reaction forces of flat-footed individuals during walk-
ing were evaluated in a study. The study showed that insoles
lead to inefficient force transmission in the anterior direction.
In addition, walking with and without insoles and Dye Low
shoes had significant effects on the center of pressure shift
at the end of the stance phase; however, these effects do not
appear to increase the likelihood of gait-related injuries, as
fewer loads and forces are applied to the joints at the end of
the stance phase [15]. In a study, the immediate and long-
term effects of Arch Support insoles on the electrical activity
of muscles during landing in the three-step shot technique
were compared in handball players with pronated feet. The
results showed that immediate and long-term use of Arch
Support insoles can improve the electrical activity of lower
limb muscles during jumping and landing, as well as improve
balance, shock absorption from landing, and ankle joint sta-
bility in handball players with pronated feet [16]. However,
their effects on spatiotemporal gait parameters remain in-
completely understood. Some studies suggest that while in-
soles may not significantly affect gait speed or cadence, they
may enhance ankle stability and control [17]. Furthermore,
limited evidence exists regarding the long-term biomechani-
cal effects of continuous insole use on gait [18, 19]. A recent
systematic review of foot orthoses in adults concluded that
due to alack of sufficiently controlled trials, the efficacy of or-
thoses in managing adult flatfoot remains inconclusive [20].

Given these gaps in the literature, the present study aimed
to determine whether anti-pronation insoles can improve
spatiotemporal gait parameters in individuals with flexible
flatfoot and whether these effects are sustained or enhanced
over time. Specifically, the study evaluated both the immedi-
ate (single-session) and long-term (six-week) effects of insole
use on gait characteristics in individuals with flexible flatfoot,
compared to those with normal foot posture. Additionally,
the study sought to explore the potential biomechanical
mechanisms underlying these effects, such as changes in sup-
port phase dynamics, and provide clinically relevant insights
for professionals involved in flatfoot rehabilitation.

2. Methods

2.1. Participants

The study included young adults (male and female) aged
16 to 30 years. Twelve participants with clinically diagnosed
flat feet were recruited from orthopedic clinics in [loca-
tion] to form the experimental group (FFG), while 12 age-,
height-, and weight-matched individuals with normal foot
posture were selected through convenience sampling to serve
as the control group (CG). Flexible flatfoot was diagnosed
using the navicular drop test, with a drop greater than 10
mm-—defined as the difference in navicular bone height be-
tween non-weight-bearing and weight-bearing conditions—
serving as the inclusion criterion for the flatfoot group [21].
Exclusion criteria included a history of lower limb surgery or
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significant musculoskeletal injury, prior use of orthotic in-
soles or orthopedic footwear, and any diagnosed neuromus-
cular disorders or diabetes [21-23].

Using G*Power 3.1 software [21]. the required sample
size for a repeated measures ANOVA was calculated based
on an effect size of 0.40, an alpha level of 0.05, and a statistical
power of 0.80. The analysis indicated that a minimum of 24
participants was necessary.

All participants provided written informed consent
before data collection. The study was approved by the
Ethics Committee of Islamic Azad University of Hamedan
(Approval Code: IR JAU.H.REC.1402.130) and was conduct-
ed in accordance with the ethical standards set forth in the
Declaration of Helsinki.

2.2. Instrumentation and procedure

Anthropometric measurements, including height,
weight, and lower limb dimensions (leg length, knee width,
and ankle width) were recorded for each participant and en-
tered into the motion analysis software for calibration. Gait
assessments were conducted in the biomechanics laboratory
using a 3D motion capture system (Vicon Peak, Oxford, UK)
with six T20-series cameras operating at a sampling rate of
100 Hz. The system was used to capture gait kinematics along
a 12-meter walkway, with two Kistler force plates embedded
at the midpoint to detect gait events.

Reflective markers (14 mm diameter) were attached to
specific anatomical landmarks on both lower limbs using
double-sided adhesive tape, following the Plug-In Gait mark-
er set protocol (Vicon Peak, Oxford, UK). Marker placement
included the anterior and posterior superior iliac spines, lat-
eral femoral epicondyles, distal one-third of the thighs and
shanks, lateral malleoli, second metatarsal heads, and calca-
nei [24]. A calibrated capture volume of 3 x 1.5 x 2 meters al-
lowed for the recording of at least two full gait strides within
the calibrated space.

Participants began with a 10-minute familiarization
session to become accustomed to the lab environment and
equipment. They were then instructed to walk at a self-se-
lected comfortable pace along the walkway, ensuring full
foot contact with the force plates. Five trials were collect-
ed for each condition, and the three most successful trials
were selected for analysis. Trials were considered valid if all
lower limb markers were visible throughout the entire gait
cycle. The testing protocol included two walking conditions:
(1) barefoot walking, and (2) walking with sports shoes.

Participants in the CG wore standard athletic shoes with-
out insoles, while those in the FFG used polyurethane anti-
pronation insoles (Arc Support FO, Longxin Ltd.) inserted
into their shoes. These insoles were designed with medial arch
support and a raised lateral edge. To evaluate short-term ef-
fects, participants’ gait under the barefoot condition was com-
pared with the shod condition (with insoles for the FFG and
without insoles for the CG) during the same session. Following
this session, the FFG was instructed to use the insoles daily
for a period of six weeks during regular physical activity. A



minimum daily wear time was recommended, and weekly fol-
low-ups were conducted to monitor adherence. After six weeks
(to assess long-term effects), gait analysis was repeated in both
barefoot and shod conditions (with insoles for the FFG). The
CG received no intervention during this period and returned
for follow-up testing after six weeks. Marker trajectories and
force plate data were processed using Vicon Nexus (v1.8.2) and
Polygon (v3.5.2) software. Kinematic data were filtered using
a fourth-order Butterworth low-pass filter with a 6 Hz cutoff
frequency [25]. For all variables, the mean of three valid trials
was used for analysis.

Spatiotemporal gait parameters were classified into two
categories: Variable parameters, including step length, stride
length, step time, stride time, stance and swing durations,
single and double support times, cadence, and walking
speed. Fixed (event-based) parameters, including the relative
timing (as a percentage of the gait cycle) of key events: op-
posite foot contact, opposite foot toe-off, and toe-off of the
ipsilateral foot. Stance time for each limb was calculated us-
ing the following equation [25]:

Stance time_= double support time_+ single support time ,

Swing time was defined, based on the literature, as equal
to the contralateral stance time. Since all participants were
right-foot dominant and no significant differences were ob-
served between right and left limbs in preliminary analyses,
the dominant (right) leg was selected for subsequent calcula-
tions and statistical analyses [26]. All other parameters were
directly extracted from the Polygon software.

2.3. Statistical analysis

The Shapiro-Wilk test was used to verify the normality
of the data distribution. To examine the effects of the ex-
perimental factors on gait parameters, a three-way mixed
repeated measures ANOVA was performed, with Time (pre
vs. post) and Shoes (barefoot, shod) as within-subject fac-
tors, and Group (CG vs. FFG) as the between-subject factor.
When significant main effects or interactions were observed,

Bonferroni-adjusted pairwise comparisons were conducted
to determine specific differences. All statistical analyses were
performed using SPSS version 26.0 (IBM Corp., Armonk,
NY, USA), and the level of significance was set at p < 0.05.

3. Results

Table 1 displays the demographic profiles of the partici-
pants and highlights the differences observed between the
CG and FFG.

The factorial analysis for spatiotemporal outcomes is sum-
marized in Table 2. Regarding the spatial parameters, both
stride length and step length showed clear improvements
with insole use. Although no group effects were observed (p
> 0.05), significant main effects of shoes were found for stride
length (p < 0.001, n* = 0.492) and step length (p < 0.001, n* =
0.607). Moreover, significant time x shoes interactions were
detected for both variables (stride length: p = 0.007, n* = 0.302;
step length: p < 0.001, n* = 0.456), indicating progressive spa-
tial gains when participants used insoles over time. Walking
speed also exhibited a significant time x shoes interaction (p
= 0.038, > = 0.189), suggesting that gait velocity increased
progressively with insoles, particularly in the flat-foot group.
Collectively, these findings highlight that anti-pronation in-
soles consistently improved spatial gait parameters (Fig. 1).

In terms of the temporal parameters, several notable ef-
fects were identified. For cadence, no main effects were sig-
nificant (all p > 0.05), though a borderline shoes x group
interaction (p = 0.050, n* = 0.171) suggested group-specific
adaptations. Stride time demonstrated a significant shoes x
group interaction (p = 0.038, 1> = 0.189), pointing to differen-
tial modulation across groups. Strong effects were observed
for opposite foot off (%), where both group (p = 0.006, n* =
0.309) and shoes (p < 0.001, n* = 0.513) were significant, and
for foot off (%), with significant effects of group (p = 0.016,
n? = 0.248) and shoes (p < 0.001, n* = 0.768). Single support
was influenced by group (p = 0.006), time (p = 0.038), and
shoes (p = 0.003), reflecting reduced single-support dura-
tion with insoles and over time. Conversely, double support
increased significantly with insoles (p < 0.001, n* = 0.546),

Table 1

Demographic characteristics of the participants and comparison between the two groups

Tabnuma 1

I[eMorpaqmqecxme XapAKTEPUCTNKN YIACTHUKOB M CPABHEHNE MEXY ABYMA I'PyIINIaMu

Groups
p-value
FFG (n=12) CG(n=12)

Sex (male/female) 5/7 5/7
Age (y) 20.81 (2.7) 21.41(2.9) 0.888
Height (m) 1.6 (0.07) 1.7 (0.07) 0.992
Weight (kg) 68.90 (10.23) 69.58 (12.22) 0.316
BMI 24.97 (2.42) 23.68 (2.45) 0.942

Notes: Values are mean + standard deviation. Abbreviations: FFG, experimental group; CG, control group; n, number of participants; BMI, body

mass index; * Significance level p < 0.05.
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Fig. Comparison of spatiotemporal gait parameters between groups.

Values are presented as mean + standard deviation for stride length, step length, speed, cadence, stride time, step time, stance time, single sup-
port, double support, opposite foot off, opposite foot contact, and foot off.

Note: * — significant differences between groups.

Puc. CpaBHeHne NpocTpaHCTBEHHO-BPEMEHHbIX MapameTpoB Xoabbbl Mexay rpynnamu.

3HayeHus npenctaeneHbl Kak cpegHee + CTaHOapTHOe OTKIMOHEeHWe ONnsA ANWHbI Wara, ANWHbl nonyllara, CKOPoCTU, KadaHca, BpeMeHu wara,
BPEMeHW nornyluara, BPEMEHW OrMopbl, OAHOOMOPHOW W ABYOMNOpPHOW (a3, MOMEHTa OTpbiBa MPOTMBOMOMOXHOW CTOMbl, MOMEHTa KOHTaKTa
rIpOTI/IBOI'IOJ'IO)KHOVI CTOMNbI N OTPbIBa CTOMbI.

lMpumeyaHue: *— 3Ha4YMMble pasnUuus Mexay rpynnamu.

consistent across groups. In contrast, opposite foot contact, 4. Discussion

step time, and stance time revealed no significant changes (all This study aimed to evaluate the immediate and long-
p > 0.05), indicating their stability across conditions. Overall, term effects of anti-pronation insoles on spatiotemporal
these results suggest that anti-pronation insoles modify key gait parameters in individuals with flexible flatfoot [27]. The
temporal variables related to balance and phase timing (Fig.). findings demonstrated that this non-invasive intervention
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improved specific aspects of gait, particularly stance phase
timing and step length. Notably, individuals in the FFG
demonstrated a reduction in single support duration and an
increase in double support time when using insoles. Rather
than indicating enhanced dynamic stability, these changes
are more consistent with the adoption of a conservative sta-
bility strategy, whereby participants allocated more time to
double support to ensure safe weight transfer and maintain
balance. Such adaptations have been reported in previous
studies, where orthotic interventions initially promote cau-
tious gait adjustments before long-term neuromuscular ad-
aptations emerge. These results are consistent with evidence
suggesting that prolonged double support reflects a compen-
satory mechanism often observed in populations with bal-
ance impairments [27, 28]. At baseline, the FFG exhibited
longer initial double support durations and shorter single
support times compared to the CG. These gait abnormalities
are likely related to medial arch collapse and excessive pro-
nation, which can disrupt proprioceptive input and postural
control [29, 30]. After insole use—particularly following the
six-week intervention—although single support remained
relatively reduced, the overall distribution of stance phases
shifted toward values observed in the CG. This suggests that
medial arch support plays a role in mitigating mechanical
instability and gradually improving neuromuscular coordi-
nation.

Another key finding was the significant post-intervention
increase in step and stride length in the FFG. While baseline
values were only slightly lower than those of the CG, improve-
ments after six weeks suggest enhanced push-oft mechanics
and greater confidence in forward weight transfer [31, 32].
Biomechanically, anti-pronation insoles may help normal-
ize foot-ground contact by limiting excessive pronation and
maintaining arch integrity. This mechanical support likely re-
duces stress on weakened soft tissue structures—such as the
spring ligament—and allows key stabilizing muscles like the
tibialis posterior to function more effectively [20]. Increases
in single support time and step length in the FFG support
this interpretation. These results are in line with those report-
ed by Peng et al [33], who observed increased step length
following arch support intervention, and Zifchock et al [34],
who found that semi-rigid orthoses redistributed plantar
pressure in individuals with collapsed arches. However, not
all studies have reported significant benefits. For example,
Chen et al [5], found no notable differences between walking
with shoes alone versus shoes with orthoses, suggesting that

Authors contribution:
Negin Soltani — software, data curation, resources.

Mahdi Majlesi — writing — original draft, writing — review & ed-
iting, validation, supervision, methodology, conceptualization.

Ali Fatahi — methodology, project administration, writing- origi-
nal draft, writing — review & editing.

34

Sports

Medicine:
| research and practice [ ][]}

a longer adaptation period may be required for biomechani-
cal effects to become evident. The current findings support
this perspective, as several improvements in the FFG reached
significance only after the six-week intervention.

Another important finding was the significant increase in
opposite foot off percentage with insole use. This indicates
that the timing of contralateral toe-off was shifted forward,
reflecting improved inter-limb coordination during the
stance-to-swing transition. Previous studies have highlighted
that altered contralateral toe-off timing is a marker of insta-
bility in flatfoot gait [7, 35]. The observed improvement in
this variable suggests that anti-pronation insoles may help re-
store more physiologically normal timing of limb alternation,
thereby enhancing gait symmetry. While this study adds to
the growing body of evidence supporting corrective orthoses
for flexible flatfoot, its findings should be interpreted in light
of several limitations. The sample size was relatively small (n =
12 per group), and all participants were young adults. Results
may not generalize to older populations or to dynamic tasks
such as running. Furthermore, the study focused exclusively
on spatiotemporal parameters; future research should incor-
porate joint kinematics and kinetics for a more comprehen-
sive biomechanical assessment. Nonetheless, a key strength
of this study lies in its longitudinal design, which enabled the
observation of both immediate and adaptive changes over
time. The findings suggest that anti-pronation insoles can
enhance gait stability and mechanics in individuals with flex-
ible flatfoot, even if speed and cadence remain unaffected.
Clinically, these results underscore the value of orthoses in
improving gait quality rather than performance, and prac-
titioners should set realistic expectations when prescribing
such interventions. Future studies may benefit from incorpo-
rating patient-reported outcomes, such as comfort and qual-
ity of life, to complement objective gait measures.

5. Conclusion

This study shows that anti-pronation insoles improve gait
quality in young adults with flexible flatfoot, as reflected by
reduced double support time and increased step length, with-
out affecting walking speed or cadence. These short-term
improvements were maintained after six weeks of use, with
spatiotemporal gait patterns becoming more comparable to
those of individuals with normal foot posture. Overall, the
findings support anti-pronation insoles as an effective con-
servative intervention for enhancing gait stability in flexible
flatfoot.

Bknapg aBTOopoB
Herun Conrann — nporpammHoe obecredeHue, c6op 1 06pabot-
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Pa3paboTka opToneanyeckon cTesibku HOBOM KOHCTPYKLIMU ANsi KOPPEKLUK
HapyLUeHUN XoAbLObI
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PE3IOME

CoBpeMeHHbIE OPTOIEAMIECKIe CTENbKI 9aCTO He 00eCednBaoT HeOOXOAMMON fMHAMMYECKOI affalITAlM K eCTeCTBEHHOI OMOMeXaHMKe CTO-
mbl. YKecTKye KOHCTPYKIIMYU TPaMIMOHHBIX MOJiefiell OTPaHMYMBAIOT (UIMOTOTMIECKYIO MOABIKHOCTD, YTO MOXET HNPMBORUTH K JuckoMdopTy
u mporpeccyposanuio gedopmanuit. Heobxopyuma paspaboTka HOBBIX pelleHMil, CIIOCOOHBIX aJalTUPOBaThCA K MHAVBULYATbHBIM 0COOEHHOCTAM
TaIyeHTa.

Ienp MccnemoBanmsA: pa3paboTKa OPTONEANUECKON CTeNbKM HOBOI KOHCTPYKIMY /I peabMINTauy IalMeHTOB C PAa3IMYHBIMY BUAMU ILIO-
CKOCTOMNA.

Marepuanbl u MeTOfbI. Vccnenosanme IpoBOAMUIOCH C MICIIO/Ib30BaHEM KOMIIZIEKCHOTO IIOAX0/ia, BK/IovYaoero 3D-MofennpoBanne Ha OCHOBE
peHTreHorpadyecKyx JaHHbIX, 6MOMeXaHMYECKIIT aHa/IN3 PacIpefie/ieHNs Harpy3oK, MHXeHepHble pacyeTsl ¢ puMeHenneM CAD-cucreM, a Takxke
K/IMHMYECKYIe UCIIBITaHUA € ydacTveM 163 maryeHToB. 14 olleHKN 3P PeKTUBHOCTY MICIIONb30BaIICh METONDI IIOIOMETPYM, MOotion-TPpeKIHra 1 aH-
KeTHPOBAHNA.

PesynbraTsl. PaspaboTaHa MpUHIMINATbHO HOBasA KOHCTPYKIMA OPTOLEAIYECKOI CTeIbKY, BK/IIOYAIONIAs IATh MEeTa/UIMYeCKIX HAITPaB/LAIOLINX
u cucremy femndepos. KinHndeckne NCIBITaHMS TTOKa3amy, 4T0 98 % MaIjieHTOB OTMETIIN MOBbIIIeHNe KoMOopTa IIpu Xoabbe, a 88,9 % — yyiie-
HIe CTabuIbHOCTH CTONBL. KOHCTpyKIMsaA obecreunBaeT GpuU3MONOrMIHOE Paclpefie/ieHyie Harpy3oK, CHIDKas BO3/IEICTBUE Ha CYCTaBbl U MTO3BOHOY-
HUK.

3axarouenne. [TonydeHHbIe Pe3y/IbTAThI IOATBEPXKAAIOT IEPCIIEKTUBHOCTD IIPUMEHEHNS JAHHOI CTeIbKY B K/IMHNYECKOIT pakTuke. PaspaboTka
OTKpBIBaeT HOBbIe BOSMOXKHOCTI B OPTOTIEAUH, COYeTasd TOYHYI0 aHATOMIYECKYIO TIOffIePKKY C AMHAMMIIECKON KOPPeKIMeil IBIKe L.

Kniouesvie cnosa: opronenydeckue CTeNbKY, INIOCKOCTOMMeE, 61I0MeXaHUKa CTOIbI, 3D-MofienupoBanne, MHAMBUYaTbHbIe MEIULMHCKIE U3Te-
st, peabuamTanys
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Development of a new orthopedic insole design for the correction
of walking disorders

Sviatoslav N. Zakharov', Boris B. Kuryshev?, Yuri I. Pigolkin'

"I.M. Sechenov First Moscow State Medical University (Sechenov University), Ministry of Health of Russia,
Moscow, Russia

2 ODA Treatment and Rehabilitation Center LLC, Vladivostok, Russia

ABSTRACT

Modern orthotic insoles often fail to provide the necessary dynamic adaptation to the natural biomechanics of the foot. The rigid designs of tradi-
tional models limit physiologic mobility, which can lead to discomfort and progression of deformities. This determines the need to develop new solu-
tions capable of adapting to the individual characteristics of the patient.

Purpose of the study — development of an orthopedic insole of a new design for rehabilitation of patients with different types of flat feet.

Materials and methods. The study was conducted using a comprehensive approach, including 3D modeling based on radiographic data, biome-
chanical analysis of load distribution, engineering calculations using CAD-systems, as well as clinical trials involving 163 patients. Podometrics, motion-
tracking and question2naire methods were used to evaluate the effectiveness.

Results. A fundamentally new orthopedic insole design was developed, including five metal guides and a system of dampers. Clinical trials showed
that 98 % of patients reported improved walking comfort and 88.9 % improved foot stability. The design provides physiologic load distribution, reducing
the impact on the joints and spine.

Conclusion. The results obtained confirm the promising application of this development in clinical practice. The development opens new opportu-
nities in orthopedics, combining accurate anatomical support with dynamic correction of movements.

Keywords: orthopedic insoles, flat feet, foot biomechanics, 3D modeling, individual medical devices, rehabilitation.
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1. Beepgenne K IUCKOM(OPTY, IIOBBIIIEHHO YTOM/IAEMOCTH, @ B HEKOTO-
OpTOHe}II/I‘IeCKI/Ie CTE€IbKM [OaBHO IIpM3HAHbI B MENN- PpBIX cnyqaﬂx — KIIpOrpecCcpoOBaHNIO JIe(I)OpMaLH/IiI nyxyn-
[[He OHUM 13 Haubomnee 3hHEeKTUBHBIX CIIOCOOOB KOPpeK- [IEHNIO0 COCTOSHISA TaluenTa (6, 7, 8, 14].
oun HapyIIIeHI/H/“[ cronbl. OHN IIPYMEHAIOTCA /I I€UYE€HUA B cBa3m ¢ satum epen MMpom3BOAUTENAMNM OpTOIIEAN-
U NpoQWIAKTMKM TaKUX PacIHpOCTPaHEHHBIX IIATONOTMIL, 4eCKOJl MPOAYKLMYU CTOUT BaKHAs 3afjada — paspaboTaTsb
KaK IDUIOCKOCTOIINE, Ba}IbI‘YCHaH n BaPYCHaﬂ ,ue(bopMam/m, VHHOBALlVIOHHbIE PEHIE€HNA, KOTOpPbIE€ IIO3BOIAT CTEIb-
IIATOYHAA LIIIOPA, a TAKXKE /1A CHVKEHNA Harpy3KI/I Ha Cy- KaM [OIVHaMMYECKM IOACTpamBaTbCA IIOJ aHATOMMYECKNE
CTaBbl M MO3BOHOYHMK. Ha NaHHBII MOMEHT CyLecTByeT 0COOEHHOCTM ¥ OMOMEXAHUKY KOHKPETHOIO YUe/I0BeKa.
OTPOMHO€E pa3HOOOpasye OPTOIENUYECKUX CTeeK, KOTO- [TepCrieKTMBHBIMM HANPABIEHMSAMU B 3TON O6GMACTM SIB-
pble pas3MyaroTCcs He TOMBKO IO CTENeHM >KeCTKOCTH U Ha- JIAIOTCSL MICTIONIb30BAHNME «YMHBIX» MArepuagoB C IaMs-
3HaueHUO (mpodumakTnIecKue, nredeGHbIe, CIIOPTUBHBIE), ThIO (DOPMBI ¥ PETYINPYeMOIl >XECTKOCTbIO, BHEpeHNUe
HO U 110 MaTepuajaM M3TOTOBJIEHMs (CUIMKOH, TepMOILIa- 3D-mevaTn 1A CO3JaHuA IIONHOCTBIO MHIVBUZYaTbHbBIX
CTUK, HaTypaJibHasA KOXa, YIJIEPOJHOE BOJIOKHO) U AM3aiiHy CTeJIeK, IpUMeHeHIe CEHCOPOB VI TeXHOJIOTUII MCKYCCTBEeH-
(KapKaCHbIe, 6eCKapKaCHI)Ie, I/IH]II/[BI/I,HyaIIbeIe, FOTOBbIe) HOro MHTEJ/IZIEKTA /14 aHa/INn3a HarpysKI/I.
[1,2,3,6,8,10, 15, 16]. ITens mccnemoBanmsi — paspaboTKa OPTOIENNIECKOI
OpHako, HECMOTPsI Ha IOCTOSHHOE Pa3BUTHE TEXHOJIO- CTe/IbKI HOBOJ KOHCTPYKLMMU [Isl peabuInTanny maeH-
I‘I/H?I, MHOI'M€ COBPEMEHHDBIE MOJENN CTEIEK O6HaHaIOT Cy- TOB C pa3/INIHbIMI BUAAMU IIJIOCKOCTOIINA.
LECTBEHHBIM HEJOCTATKOM — OHM He CIIOCOOHBI B ITOTHOM
Mepe afAlTUPOBAThCA K €CTECTBEHHBIM MUKPOJBIDKEHUAM 2. MaTepuanbl 1 METOJbI
CTOIBI BO BpeMs XOAbOBI. ITO CBSA3aHO C TEM, YTO TPaLM- Hamu npoBeznena pazpaboTKa OpTOMERNIECKO CTEbKI
I[IOHHBle KOHCTPYKLUMU MMEIT (UKCUPOBAHHYIO (opmy 0c060i1 KOHCTPYKLMY, MOTy4MBILEl Ha3BaHUE KOHCTPYK-
M KECTKUe TOJfiep>KMBAIOIMe 3TeMEHTbI, KOTOpble orpa- LMOHHOV onopsl cronbl yenoBeka (KOCY). Ilpu ee cospa-
HUYMBAIOT (U3UOMIOTMYECKYI0 OMOMeXaHNKY. B pesynbraTe HUM TIPUMEHANCA KOMIUIEKCHBII MEeXAMCIIUIVHAPHBIN
CTOIIa HE MOXXET JBUIATbCA €CTECTBEHHO, YTO NPUBOAUT TIOXOM, COYETAIINI METONbl KIAMHUYECKON MeTUIIVHBI,
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OMOMeXaHIKI U MHXXEHEPHOTO MPOeKTUpoBaHmsi. OCHOBOIT
O CO3[aHMA KOHCTPYKLUMM IOCTY>KUIM JieTaabHble aHa-
TOMMYECKNe UCCTIEeNOBAHNA C UCIO/NIb30BaHNEM PEHTIEeHO-
rpaduu ¢ MacIITabHOI META/UTNIECKOI CETKOI, TO3BO/INB-
1II7ie TOYHO OIIpee/IUTh IMPOCTPAHCTBEHHOE PaCIIONIOKeHe
KOCTHBIX CTPYKTYP CTOIIBI ¥ TOCTPOUTD ux 3D-mMopenn.

bromexanmyeckmii aHanu3 BKIIOYan KOMIIBIOTEPHOE
MOZeTNpPOBaHNe pacIpefie/ieHNs Harpy30K Py PasINdIHbIX
¢dasax xogpOBI U CTATUYECKOM IIOTIOKEHNN, UTO TO3BOJIIIIO
paccumTaTh ONTUMAJIbHbIE TApaMeTpPhl KPMBU3HBI IIATU OC-
HOBHBIX OITOPHBIX HAIIPaB/IAIOINX.

VmwkeHepHast pa3paboTKa OCHOBBIBA/IACh Ha IPUHIIMIIAX
TEOpPeTUYECKO) MeXaHUKM C AHAIM30M TaHTEHI[MATbHBIX
COCTAB/IAIONIUX [BIDKEHNA M PacyeToOM LIEHTPOB TSKECTHU
OT/Ie/IbHBIX KOCTHBIX 3/1eMeHTOB. I[IpomsBomuics mop6op
MaTepuagoB — MeTa/UIMYeCKUX CIUIABOB C TpebyeMbIMu
YIIPYTO-NIPOYHOCTHBIMM XapaKTePUCTUKAMMY I HAIIPAB/IA-
IOLIVIX ¥ COBPEMEHHBIX 9/71aCTOMEPOB J/Is1 aMOPTU3MPYIOLINX
971eMeHTOB. [Ipon3BOMICTBEHHDII IPOLIECC BK/IIOYA/I UCIIO/Ib-
3oBanne CAD-cucteM Ay TOYHOTO MOJENMPOBAHNA, CTaH-
koB ¢ YIIY pi1g u3rorosneHyss NIpOTOTUIIOB U TE€XHOIOTUII
3D-mevaTty [y CO3[jaHMA MHAMBUAYATbHBIX KOMIIOHEHTOB.

Knunnyeckue ucnbITaHus IpOBOSWINCD Ha 163 mobpo-
Bo/IbIaX (78 My>kuMH, 85 KeHIIWH) B Bo3pacTe oT 18 1o 89 et
C TIpUMEHEeHMeM  MOJOMEeTPUUYECKUX  MCCIefOBAHUI

(163 nabmogenns, 100 %) 1 motion-tpeknara (125 Habr0-
meHuit) Ayt oueHKM 3¢pPeKTUBHOCTH CTeNbKN Y MAI[IEHTOB
C pasNIMYHBIMY TUIIAMU IIATONOTUI cTOnbl. KaXkplit 13 HUX
IIOfIBEPTajICsl OCMOTPY B Hadajie M KOHIIe MCC/IeOBAHUA.
YuacTHUKAM Takxke ObUIa IpoBefeHa IIaHTOrpadus B IIO0-
JIOXKEHUY CTO:A, IPOBOAVJICA OIIPOC YICHBITYEeMbIX II0 IIOBOLY
ux camouyBcTBusA (Tabn. 1, 2). IIpoBeneHO aHKeTUPOBaHME
ucnbITyeMbix (153 Habmogenus, 93,87 %).

AHann3 CTaTUCTUIECKMX JAHHBIX ObII OCHOBAH HA MIPU-
MEHEHU! METOJOB [JeCKPUIITUBHON M CPaBHUTEIBHON CTa-
TUCTUMKM. [y omycaHMsl LIeHTPaIbHONM TEH[IEHIMN U pas-
6poca HaHHBIX MCIIO/NB30BAIICH CPefHee apu(PMeTIIeCKOe
(M) u crangaptaoe otknonenre (SD). [Ins onenku addex-
TUBHOCTY BMeIIATe/IbCTBA PACCUNTAHO CpefjHee I3MEeHeHe
mokasatens (A).

JI1s onpeyenieHNA CTaTUCTUYeCKOl 3HAUMMOCTY pe3yIIbTa-
TOB BHYTPM KaXX/IOV TPYTIIIbI IIPYMEHEH MTapHbIN {-KpUTepuii,
TaK KaK IPOBOJWIVCh IOBTOPHBIE M3MEpPEHNUs Ha ONHUX
Y1 TeX K€ VICIIBITYeMBIX [0 ¥ TTOCTIe TIPUMEHEHMS CTe/bKIL

3. Pe3ynbraTsl HCCIEIOBAHMS

Hamu cospgaHa NpMHOMINANBHO HOBas KOHCTPYKIMS
cTenbKy (puc.), B OCHOBE KOTOPOJ JIeXaT IATh MeTajl-
IMYIECKUX HANPABJAIONINX, PACIOIOKEHHBIX TaKUM 00-
pasoMm, 4TOOBI TOYHO MOBTOPSTH AHATOMUYECKIE M3IMOBI

Ta6bnuna 1

Pacnpenene}me YYaCTHNKOB MCCIENOBAHNA IO IIOTY M1 BO3PAaCTy

Table 1

Distribution of study participants by gender and age

IIon

My>xuunsi (N a6c¢., % OTH.)

Kenmunsr (N a6c¢., % OTH.)

Bospact 18-40 ner

21 (12,88 %)

23 (14,11 %)

Bospact 40-65 ner 27 (16,56 %) 27 (16,56 %)
Bospact 6ornee 65 et 30 (18,40 %) 35 (21,47 %)
Bcero 78 (47,85 %) 85 (52,15 %)

Ta6bnuma 2

Pacnpenenenue UCIIPITYEMBIX IO IMTATO/IOTVAM CTOIIBI

Table 2

Distribution of subjects by foot pathology

ITatomorus Bcero (n=163) My>xunnsl (n =78) JKenmuust (n = 85)
ITnockoBabrycHas gedopManms CToll 98 (60,1 %) 40 (51,3 %) 58 (68,2 %)
B T.4. C CMHAPOMOM TUIEPIPOHALINN 75 (46,0 %) 30 (38,5 %) 45 (52,9 %)

HPOJIOHI)HO-HOHCPC‘{HOC IIZIOCKOCTOIINME

112 (68,7 %)

55 (70,5 %) 57 (67,1 %)

BT4Y.C MeTaTapsanrmeﬁ

63 (38,7 %)

28 (35,9 %) 35 (41,2 %)

Basnsrycnas gedopmanys 1-ro nanpia cronsl (Hallux Valgus)

67 (41,1 %)

15 (19,2 %) 52 (61,2 %)

Crenens [ 25 (15,3 %) 8 (10,3 %) 17 (20,0 %)
Crenenb II 42 (25.8%) 7 (9.0%) 35 (41.2%)
ITsaToyHas mmnopa (IIaHTapHbI GaclunT) 34 (20,9 %) 12 (15,4 %) 22 (25,9 %)
ITonas croma (Pes Cavus) 18 (11,0 %) 10 (12,8 %) 8 (9,4 %)
CocTosiHNE TIOCTIe TPABM ONIOPHO-/BUTATENBHOrO anmapaTa 21 (12,9 %) 15 (19,2 %) 6 (7,1 %)
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CTONBI — OT IATOYHOM KOCTH IO T'O/IOBOK ITIOCHEBBIX KO-
creft. Kaxxas HampaBnsmoomasn uMMeeT KPUBU3HY, COOTBET-
CTBYIOIYIO €CTECTBEHHOMY CBOJY CTOIIbI, IIPM 3TOM MX BbI-
COTa NPONOPIMIOHAIPHO YMEHDBIIAETCA OT IIATKM K ITajIbLIaM,
Co3JjaBasA IIaBHbIN MOJAEP>KMBAIOIINIL KOHTYP.

OcnoBHoe npenmyectBo KOHCTpyKuuyu KOCY — ona
He IIPOCTO NOfifiep>KMBaeT CTOITY, @ AKTMBHO IIOMOTaeT JABM-
JKEHIIO, TIO3BOJIAET CO3MaThb [OIIOTHMUTEIbHDBIN MMIIY/IbC,
obJieryast 1I1ar 11 CHIDKAsl HaTPy3Ky Ha CYCTaBBI CTOIIBI I BbI-
IIeleXamiye OTAe/Nbl. JTO JelaeT X0ofbby Oojee yerxoit
VI €CTECTBEHHOI.

Kak 13BecTHO, ITIOCHEeBbIe KOCTY MMEIOT IIJIOTHYIO CTPYK-
TYPY, TOIZIa KaK [APyrye KOCTU CTOIBI COCTOAT 13 Homee Msr-
KoUi ry6uaroit Tkauy. Haru HabmiofeHns B obmactu 6uome-
XaHUKY CTOIIBI IIOKa3bIBAIOT, YTO ONTUMA/IbHAsA KOHCTPYKIIVA
HAIPaB/IAIIINX JJO/DKHA IIOBTOPATH €CTeCTBEHHOE PACIIONO-
JKeHIe KOCTHBIX 6a/IoK (Tpabekyr), KoTopsie GOPMUPYIOTCS
B OTBET Ha HarPy3Ky B IIpoliecce XXM3HN. JJaHHbI TPUHLAIT
OBUI pean30BaH B KOHCTPYKLUY CTETbKIL.

B 30He mATKM pacmonoxeH MATKOYIPYTUIA JI0KEMEHT,
HOBTOPSIOLINIT (OPMY IATOYHON! KOCTM U obecredmBa-
foumit komdopt mpr xonbbe. Bce mATH HampaBIARMINX

e
0.0,'000. X ]
X AR TS

1
RS

v’ ‘&‘

Puc. Cxema KOHCTPYKLMOHHOM OMopbl CTOMbI YernoBeka: A — NAToY-
HbI NOXeMeHT; B — Hanpaensiowme, cooTBeTCTByOWME dopme
cBogoB ctonbl; C — cetka; D — mydpThl

Fig. Construction of the orthopedic insole: A — heel support; B —
guides corresponding to the shape of the arches of the foot; C —
mesh; D — couplings
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COENVIHEHBI MEXY 06011 MeTaJJINYECKOI CETKOIL C sT9eliKa-
mu pasmepoM 0,5 x 1,0 x 2,0 MM, 4T0 obecreunBaeT He0HX0-
JOVIMYIO ITOJBVKHOCTD KOHCTPYKIMN. [I/15 JOTIOMTHUTETbHOM
aMOPTHU3ALMY CHCTEMa OCHAIIleHa YeThIPbMI leMIIpepamu,
KOTOpBIE T'aCsAT yAapHbIe HATPY3KU KaK B IPOJOIBHOM, TaK
I B IIOIIEPE€YHOM HaIIpaB/ICHUAX.

Koncrpykums KOCY paboTaeT mo MpMHLMIY «yMHO-
TO» aMOpTU3aTopa: IIpyu ABVDKEHNM CTOIIbI HaIlpaBIAOIINE
CO3[AI0T OITMMA/IbHBII MOMEHT CHUJIBI, OOmerdas ¢asy oT-
TAJIKMBaHUsI U obOecrednBasi MPaBUIbHOE paCIIpefeieHne
Harpy3KI/I. HPI/I 9TOM BCA CUCTE€Ma IIOKpbITa MATKUM 3JjI1a-
CTUYHBIM MaTepPUA/IOM, YTO Je/IAeT ee UCIOIb30BAHNE KOM-
¢doptHbIM B m060it 06yBu. Ocobennocts KOCY saxoua-
€TCA B TOM, YTO OHA HE IIPOCTO MEXAHNYIECKN TIOAAEPXKMBAET
CTOIly, @ aKTMBHO B3aMMOJENCTBYET C Hell, IOACTPauBasich
0], MHAUBUya/IbHBIE 0COOEHHOCTU 6VOMexaHMKHU U obe-
CIieymBad €CTECTBCHHOC IBMIKCHUE.

ITpoBeneHHOe MCCIEHOBAHNUE C UCIIONb30BAHMEM IIIaH-
torpaduu 1 motion-TpeKNHra Har/IAAHO IPOAEMOHCTPUPO-
BaJI0 KOMIUIEKCHOE y/TydIlleHne OMOMeXaHMIeCKIUX [oKasa-
Testelt XoabObl MY MCIOMB30BAHMY Pa3pabOTaHHBIX HAMM
opTomenuyeckux crenek (tabm. 3). B pamkax kmHemarude-
CKOTO aHanm3a ObIIO 3apUKCUPOBAHO, YTO CTeNbKa dddek-
TUBHO CTAaOWINSUPYET MATOYHBIN OTHET M IOfEPXKUBAET
CBO[I, UTO IIPUBEIO K 3Ha‘H/ITe}IbHOMy CHIDKEHUIO Ype3MeEp-
HOII IIPOHAIIMM U TOCTIDKEHNIO 60TIee HEMTPAIbHOTO, Pr3n-
OJIOTMYHOTO HOJIOXKEHNsI CTOIIBI B pase omopsl. Uto ocoben-
HO BaXXHO, 9Ta KOPPEKIVsI Ha YPOBHE CTOIIBI IIOJIOXXUTENBHO
[OB/IVsUIA HAa BBILIENE)XKAIEe CYCTaBBl: OBUIO OTMEYEHO
yMeHbIHeHI/Ie BaHbeCHOﬁI OeBMallM KOJICHA N BHyTpeHHeﬁI
poTarum 6efpa, 4TO TOBOPUT O CHIDKEHIY HATPY3KY Ha BeCh
OIOPHO-ABUTATeNbHbII armapar (Taon. 4).

Co CTOpOHBI KMHETHKY paspaboTaHHAs HAMU CTETbKa
[I0Ka3ajia BBICOKME Pe3y/IbTaThl B IepepacIpene/leHny Ha-
rpysku. JlaBjeHNe IO TIOBEPXHOCTM IMOMOLIBBI CTA/MO pac-
Ipefe/sITbCs. 3HAYUTENIBHO paBHOMEpPHee, YTO IPUBEIO
K Bpra)KeHHOMy CHIVD>KEHUMIO IIMKOBBIX HarpySOK B paHee I1e-
perpy)KeHHI)IX 30HAX, TaKX KaK 06HaCTM IIATKN U TOJIOBOK
IUTIOCHEBBIX KocTelt. KpoMe Toro, 6bi1a 3SHAYUTENBHO YIyd-
IleHa aMOPTU3aLMOHHAs (PYHKIMA: Haia CTenbKa a¢dek-
TUBHO IIOIJIOLIAET y}lapHon HarpysKy B MOMECHT KOHTAKTa
C TIOBEPXHOCTHIO (TAOL. 5).

MbI Taxoke 3adUKCUPOBA/IY IOIOXKNUTENbHYIO JUHAMUKY
110 BPEMEHHDBIM U IPOCTPAHCTBEHHBIM ITIapaMeTpaM XOIH)6I)I
(Tabm. 6). Y UCIBITYyeMbIX YBEMNYMIACH [IMHA IIara 3a CYeT
MTOBBILIEHNST CTAOMIBHOCTY U KOM(OPTa, BO3POCIa CUMMe-
TpyA mara M oTMevasacb TEHIEHIUA K yBeIII/I‘IeHI/IIO CKO-
pocTu X0fb0bl KaK CIefCTBIE Bo3pocLIelt 3¢ GeKTUBHOCTI
JIOKOMOLIMIL.

HPOBCHCHHOC AaHKETVpOBaHNE I/ICHI)ITyeMbIX II0Ka3ajo,
YTO IIpM Pa3/IMYHBIX IIATOJIOTMAX CTOIIbI, BK/IIOYasA IINIO-
CKOCTOIME U BaJIbIYCHYIO AeOpMaLNI0, YIACTHUKY OTMe-
Yaau CTabuIbHOCTD MONoKeHusa cronbl (136 HabmomeHmit,
88,89 % ompolieHHbIX) U yEo6cTBO npy Houernu (150 Ha-
6monennit, 98,04% omporrenHsix). [I0 MHEHUIO PeCIIOH-
IEHTOB, M3/ie/Iie TO3BOMMIO paboTaTh CTOIE, KaK eCmu Obl



Bmusanne KOCY Ha KoppeKuo yria IpoOHAaLUN CTOIBI

Tabnuua 3

Table 3
The effect of orthopedic insole on the correction of the pronation angle of the foot
Ipynna n Croma | Vicxomubie snavyenus (M + SD) Iocne koppexuuu (M + SD) A (ismenenne) p-value
Bcee 10,44° + 2,31° 6,27° + 1,38° -4,17° < 0,01
Bee 163 IIpaBas 10,52° + 2,40° 6,33° + 1,45° -4,19° < 0,01
JleBas 10,36° + 2,22° 6,21° + 1,31° -4,15° < 0,01
Bce 10,32° + 2,15° 6,18° + 1,42° -4,14° < 0,01
Mysxunnsr |78 IIpaBas 10,40° + 2,25° 6,24° + 1,48° -4,16° < 0,01
JleBas 10,24° + 2,05° 6,12° + 1,36° -4,12° < 0,01
Bce 10,55° + 2,45° 6,35° + 1,34° -4,20° < 0,01
Kenumusr |85 IIpaBas 10,64° + 2,53° 6,42° + 1,40° -4,22° < 0,01
JleBas 10,46° + 2,37° 6,28° + 1,28° -4,18° < 0,01

IIpumeuanue: n — KONMMIeCTBO UCIBITYeMbIX; M + SD — cpepHee 3HaYeHNe + CTaHIAPTHOE OTK/IOHEHNE; A — CpefiHee M3MeHeH e IOKa3aTers.
Note: n — sample size; M + SD — mean + standard deviation; A — mean change in the indicator.

Tabnuna 4

Brnsauune nupnBuayansHbix opronenindeckux crenek (KOCY) Ha KoppeKiuio BanbrycHOI JeBHaLiM KOTEHHOTO CYCTaBa

The effect of individual orthopedic insoles on the correction of valgus deviation of the knee joint

Table 4

Ipynma n Hora Mcxonupie sHauenus (M + SD) ITocne xoppexuuu (M + SD) A (ismenenne) p-value
Bce 6,85° £ 1,92° 2,78° +1,15° -4,07° < 0,01

Bce 163 ITpaBas 6,92° + 1,97° 2,82°+1,18° -4,10° < 0,01
JleBas 6,78° + 1,87° 2,74° +1,12° -4,04° < 0,01

Bce 6,70° £ 1,85° 2,65° + 1,08° -4,05° < 0,01

My>x4nHbl |78 IIpaBas 6,77° £ 1,90° 2,69°+1,11° -4,08° < 0,01
JleBast 6,63° £ 1,80° 2,61° £+ 1,05° -4,02° < 0,01

Bce 6,99° £ 1,98° 2,89° +1,21° -4,10° < 0,01

Kenumusr | 85 IIpaBas 7,07° £ 2,03° 2,95° + 1,24° -4,12° < 0,01
JleBast 6,91° + 1,93° 2,83°+1,18° -4,08° < 0,01

ITpumeuanue: n — KOMMYECTBO UCHBITYeMbIX; M + SD — cpefiHee 3HaueHMe + CTAHAAPTHOE OTK/IOHEHME; A — CpefjHee M3MeHeHMe II0Ka3aTeyis.
Note: n — sample size; M + SD — mean = standard deviation; A — mean change in the indicator.

Tabnuma 5

BiusiHue nuauBumyansHbix opronennueckux crenek (KOCY) na pacnpefenenne nukoBoro JaBaeHns M0 CTONOI

Table 5
The effect of individual orthopedic insoles on the distribution of peak pressure under the foot
Ipynna n Croma Vicxopubie 3nauenus (M + SD), xIla IToce xoppexuuu (M + SD), xIla p-value
Bce 478,5 + 85,2 312,7 £ 54,3 < 0,01
Bcee 163 IIpaBas 485,7 + 86,9 315,9 £ 55,1 < 0,01
JleBas 471,3 + 83,1 309,5 + 53,2 < 0,01
Bce 492,3 + 80,1 325,8 £52,0 < 0,01
My>xunnsl |78 IIpaBas 498,5 + 82,5 328,6 + 53,0 < 0,01
JleBas 486,1 £ 77,4 323,0 £ 50,8 < 0,01
Bce 466,1 + 88,5 300,5 £ 55,1 < 0,01
JKenmnnsnr | 85 IIpaBas 4739 + 89,8 304,2 + 56,0 < 0,01
JleBas 458,3 + 86,8 296,8 + 53,9 < 0,01

IIpumeuanue: n — KOMMIeCTBO MCHBITYeMbIX; M + SD — cpepHee 3HaYeHNe + CTaH/JapTHOE OTK/IOHEHNE.
Note: n — sample size; M + SD — mean * standard deviation.
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Tabnuua 6

Bmnsaune OpPTONMEANYECKUX CTCIEK HA KWHEMATTYECKIE MapaMeTPbI XO)II)6I)I Ha OCHOB€ TAHHBIX motion—TpeKI/mra

Table 6

The effect of orthopedic insoles on the kinematic parameters of walking based on motion tracking data

ITapamerp / Ipynna

Bcero cryvaes (n = 125)

My>kunnsl (n = 58) Kenmuuei (n = 67)

VYBenuyeHme IIMHBI IIara 118 (94,4 %)

55 (94,8 %) 63 (94,0 %)

IloBbIlIeHM e CUMMETPUY 1IIaTa 121 (96,8 %)

56 (96,6 %) 65 (97,0 %)

122 (97,6 %)

Cy6beKkTuBHOe yry4ireHne Komgpopra Xonp05l

57 (98,3 %) 65 (97,0 %)

OHa OblIa 30POBOIT: Y/IYYIIEH IOAbEM, paclipefeieHNe Ha-
TPY3KM U CHIDKEHO JaB/ieHye Ha KOJIEHM U Ta3o0efpeHHble
cycraBbl. HabmrofjeH1e 3a yYaCTHMKAMM [IOKa3al0 YMeHb-
IIeHe YAAPHOI HAaIPY3Ky — CTOIA He «PaCIUIIOLIBAIACh»,
a COXpaHsUIa IPaBUIbHYIO QOPMY, YIydlileH 6aTaHC — Jaxe
B IVIOTHOIT 06YBM CTOIIA OCTaBamach crabunpHoit. Homrenne
CTE/BKI CIIOCOGCTBOBAIO KOPPEKTHONM PabOTe MBIMILY, II0-
CKO/IbKY He OBIIO M3OBITOYHOIO HAIPSDKEHMSI B TOMEHSX
U KOJICHAX.

4. O6¢cyxneHne

Crorma — 3TO C/IOXKHBII MEXaHU3M, I/je KOCTI I CYCTaBbl
paborator kak amoprusatopsl. CoBpeMeHHass 00yBb 6710-
KUpPYyeT eCTeCTBEHHBbIe [BIDKEHU, a OOMBIINHCTBO CTeNIeK
He CIIOCOOCTBYIOT PeLIeHNI0 JAHHOI IPO6/IeMbl, TOCKO/Ib-
Ky He IO3BOJIAIOT CTOIE [BUIATbCS IMPaBUIbHO. B ux KOH-
CTPYKLUM HEe YYTEHO TO, YTO IUIIOCHEBbIe KOCTU PaboTaroT
KaK pbIuariu, CMsrdast yaapel npu xoas6e. B mwiotHoit 06ysn
MBIIIIIBI CTOIIBI HE MOTYT IIOJIHOLIEHHO paboTaTh, U3-3a 4eT0
HarpysKa pacrpefensieTcst HeIPaBUIbHO.

Vcnonp3oBaHue peHTreHa € META/UIMYECKON CeTKO
u 3D-MopenpoBanusA NO3BOJIAET TOYHO OIPENeE/ATb UHIV-
BIU/[ya/IbHYI0 QHATOMUIO CTOIIbI MAIMEHTa U CO3[aTh MHAM-
BUIYa/IbHYIO CTeJIbKY Ha cTaHKax ¢ YIIY. braromapsa stomy
CTAQHOBUTCSI BO3MOXKHBIM KOPPEKTUPOBATh JaXKe CIIOXKHbIE
medopMauy CTOIIBI.

ITpousBOACTBO HAIell CTENbKM BO3MOXHO U3 Pa3HBIX
MaTepuagoB — MeTa/Ula [Is BBICOKMX HArpysok (Hampu-
Mep, A/l CIIOPTCMEHOB WIM BOEHHBIX) U TEPMOIIACTHKA
I/ TIOBCEJHEBHOIO WCIONb30OBaHMsA. VI3mennme wuaroras-
NMBAeTCS MHAVBUAYAIBHO IIOf, Pa3Mep CTOIBIL, a IPOLecC

Bknap aBTOpOB:
3axapos C.H. — Hanmcanue u Hay4HOe PeJAKTUPOBAHNE PYKOIIM-
cit, Hay4Has 06paboTKa JaHHbIX.

Kypsimes B.B. — paspa6oTka KOHCTPYKLUM M3/IeNNs, OpraHn3a-
LA M IPOBefieHNe SKCIIePUMEHTa, TIoTydeHne U 06paboTKa JAHHBIX.
IMuronkun }0.JI. — Hay4HOe KOHCY/IBTMPOBaHME, KPUTUIECKUI

TIEPECMOTP M HAyIHOE PETaKTVPOBAHME PYKOIVICH U 0L[06p€HI/I€ OKOH-
4aTE/IbHOTO BapMaHTa PyKOIIMCH.
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MOXXHO aBTOMATH3MpPOBAaTh C IIOMOIIBIO Ipecc-HopM
u mrtaMmoBky. OFHAKO /L1 MACCOBOTO IIPOU3BOACTBA HYK-
HbI JOIIOJTHUTE/IbHDBIC UCCIIENOBAHNA, LITO6I)I HOHO6paTb OII-
TUMaJIbHbIE MaTE€pMaIbl 110 paBHbIIZ BE€C I UHTEHCUBHOCTbD
TBVDKEHUS.

Y4YacTHUKM UCIBITAaHUI OTMETU/IN, YTO HOCUTD HOBYIO
KOHCTPYKIIMIO O4YeHb y0OHO. AHA/IM3 Pe3yIbTaTOB HAbIIo-
IeHMit M motion-TpeKMHra IoKas3asa, 4To paspaboTaHHas
cucrema 9 GEKTHBHO KOPPEKTUPYET ABIDKEHNUS IIPK XONb-
6e, cr1oco6CTBYsT POPMUPOBAHNUIO (PUMOTOTUYHBIX TTATTEP-
HOB OBVIKCHUA.

5. 3akmroueHne

IIpoBemenHOE McCnenoOBaHMe MOATBEPANIO, YTO paspa-
6oTaHHasi OPTOIERMYECKast CTeNbKA IPUHIUINAIBHO IIpe-
BOCXOJJUT aHAJIOTY 33 CYET TOYHOTO BOCIIPOM3BENIEHNA €CTe-
CTBEHHOIT 61I0MEXaHMKI CTOIIBL U JUHAMMIYIECKOI aJalITalnin
K MH[VBUAYaIbHBIM 0COOEHHOCTAM HanueHTa. KiodeBble
MIpeyMyIIecTBa BKIIOYAIOT AHATOMMYECKM TOYHYIO IIOf-
Tep>KKy CBOJA CTOIIBI, CHIDKEHIE YIapHBIX HAarPy30K Ha Cy-
CTaBbl M YHUBEPCA/IbHOCTb NPUMEHEHUA IpPU Pa3TUIHBIX
natonoruAx. KnmHnyeckne ncnbITaHMA MOKa3aan BHICOKYIO
3¢ PeKTUBHOCTD U KOM(OPT Py UCIIONIb30BaHMY Oe3 mepu-
oma aganTtanun. IlepcrieKTNBbI BHEAPEHNA CBA3aHBI C BO3-
MO>XHOCTBIO MaCCOBOTO IPOM3BOJICTBA C MCIIONb30BAHNEM
COBPEMEHHBIX MaTepuanoB U 3D-TeXHOMOrMIt 111 UHAUBY-
Aya/jbHOrO MSTOTOBIEHMA. [laHHAs pa3paboTKa OTKPbIBAET
HOBBIE BO3MOXXHOCTM B OPTOIIeANM, TIpesIaras MpUHIUIN-
a/JIbHO MHOM IIOXOJl K KOPPEKLMM HapyIIeHMI CTOIIbI, CO-
YeTAMLUIT MHHOBAIIVIOHHBIE PEIeHNUs ¢ (PU3MOIOTNYHbIM
BO3/IE/ICTBUEM.
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Rosella flower extract (Hibiscus sabdariffa) has no significant impact
on lowering blood glucose levels in healthy men after physical activity

Novadri Ayubi®*, Nining Widyah Kusnanik', Junian Cahyanto Wibawa?, Cyuzuzo Callixte’,
Procopio B. Dafun Jr.?, Acep Ovel Novari Beny', Deby Tri Mario®, Ilham IlhamS, Anton Komaini®,
Afifan Yulfadinata'

"Universitas Negeri Surabaya, Surabaya, Indonesia
2 STKIP PGRI Trenggalek, Trenggalek, Indonesia
3University of Global Health Equity, Kigali, Rwanda
4 Mariano Marcos State University, Batac, Philippines
>Universitas Teuku Umar, Meulaboh, Indonesia

¢ Universitas Negeri Padang, Padang, Indonesia

ABSTRACT

Purpose of the study: This study aims to analyze rosella flower extract supplementation on blood glucose levels after physical activity.

Methods: This experimental research uses a pre and post control group design. Subjects were selected using purposive sampling technique. A total
of 20 healthy men aged 19-25 years participated in this study and were divided into two groups, namely group K1 with placebo and K2 with rosella
flower extract at a dose of 500 mg. Data collection begins with collecting data on subject characteristics. Next, the subjects were asked to warm up and do
physical activity in the form of running 2400 meters with moderate intensity. One hour after running 2400 meters, the subject took a pre-test blood draw
to measure blood glucose levels. Then the samples were given supplementation intervention based on their respective groups, K1 by giving a placebo
and K2 by giving rosella flower extract at a dose of 500 mg. 60 minutes after administering the supplementation intervention, the subject underwent a
post-test blood draw.

Results: The results of this study showed that there was no decrease in blood sugar levels in either the control or treatment groups (p > 0.05).

Conclusion: It can be concluded that administering rosella flower extract after physical exercise does not have a significant effect on reducing post-
exercise blood glucose levels.

Keywords: glucose homeostasis, insulin sensitivity, healthy adults, glucose uptake
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AKCTpaKT uBeTKoB po3ennbl (Hibiscus sabdariffa) He oka3biBaeT
3HaYUTENbHOro BIIUSIHMA HA CHKEHME YPOBHA IMHOKO3bl B KPOBU
Y 3A0POBbIX MY>X4MH nocre on3n4yecKon Harpy3Ku
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PE3IOME

Ilenpb MccnegoBaHMA: U3YIUTD BIUAHNE IIPMeMa SKCTPAKTa I[BETKOB PO3e/I/Ibl Ha YPOBEHD I/IIOKO3bI B KPOBM MOC/e HM3MUeCKON HarpysKil.

Marepuaibl 1 METORbI. B JaHHOM 3KCIIepMMeHTaTbHOM MCCTIeOBAHUM UCIIONb30BA/ICA AU3AMH C KOHTPOIBHOI Ipymmoit Ko u mocie. Cy6beKTh
6b1/11 OTOGPAHBI C IIOMOLIBIO METO/A Lie/leHAIIPAaBIeHHOM BEIOOPKN. B nccmeoBanyu npuusm ydactie 20 3T0POBBIX MYXXUIMH B BopacTe 19-25 nier,
KOTOpbIe ObIIM pasfieNieHbl Ha ABe Ipymnsl: rpynna K1, npuanMapiuas nnane6o, u rpynna K2, npuanMapias SKCTPaKT IIBETKOB PO3E/UIBI B J03€
500 mr. C60p HaHHBIX HAYMHAETCA CO c6Opa JAaHHBIX O XapaKTePUCTHUKAX CyObeKTOB. 3aTeM CyObeKTaM ObII0 MPEM/IKEHO PasMAThCA U BBIOTHUTD
¢usnaeckyo HarpysKy B Buzie 6era Ha 2400 MeTPOB C yMepeHHOI MHTeHCHBHOCTBIO. Uepes yac mocie npobexxkn Ha 2400 METPOB Y MCIIBITYEMBIX GBI
B3AT NpeBAPUTEILHbIN aHA/IN3 KPOBYU /I U3MEPEHUSA YPOBHA ITOKO3BI B KPOBM. 3aTeM MCIBITYeMBIM ObUIM JaHBI JOOABKM B COOTBETCTBUY C MX
rpymmamu: K1 monydma mrane6o, a K2 — akcTpakT 1BeTKOB poseuibl B go3e 500 mr. Yepes 60 MUHYT mociie npueMa f06aBOK Y MCIIBITYeMBIX ObLI
B3AT MIOBTOPHBIN aHA/IN3 KPOB.

Pe3ynbTaThl: HU B KOHTPONIBHO, HU B 9KCIIEPYMEHTA/IbHON IPYIIIAX He ObIIO CHIDKEHNA YPOBHA caxapa B Kposa (p > 0,05).

3akmioueHme: IIpieM 5KCTPaKTa IBETKOB PO3€/UIBI oC/Ie GU3NYECKMX YIPKHEHMIT He OKa3bIBaeT 3HAYMTEILHOTO BIMAHMA Ha CHYDKEHNUE YPOBHSA
IJIFOKO3bI B KPOBU II0C/IE TPEHMPOBKIL.

Kntouesvie cnosa: II0KO3HbIN TOMEOCTa3, YyBCTBUTEILHOCTD K MHCY/IMHY, 3[l0POBbIE B3POC/IbIE, YCBOEHME ITTIOKO3bI

KoH(}IUKT MHTepeCcoB: aBTOPbI 3asIB/IAI0T 06 OTCYTCTBUM KOH(IMKTA HTEPECOB.

BrarogapHocTi: aBTOpPBI BbIp@XKaT OnaromapHocTh Universitas Negeri Surabaya sa ¢unaHcMpoBaHme HaHHON PaGOTHI 11O AOTOBOPY
Ne B/41405 /UN38.11.1/TU.00.02/2024.

JIna quTupoBaHua: KCTPaKT 1BeTKOB posemnsl (Hibiscus sabdariffa) He okasbiBaeT 3HAYMTENBHOTO BIMAHMA Ha CHYDKEHNUE YPOBHS TIIIOKO3bI
B KPOBH Y 3/JOPOBBIX MY>K4MH Hoce ¢usnyeckoit Harpysku. Aro6u H., Kycnanux H.B., Bu6asa JIx K., Kammmkcre C., Jadyn ILB. M., Benn A.O.H.,
Mapuo [I.T., Vinsxam ., Komaunu A., FOnedagunara A. Cnopmusnas meduyuna: nayxa u npakmuxa. 2025;15(4):45-52. https://doi.org/10.47529/2223-
2524.2025.4.6
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1. Introduction sugar, and cholesterol will all have a detrimental effect on

Diabetes mellitus is a serious problem that must be ad- people’s health if they are not treated [2]. American Diabetes
dressed immediately throughout the world. The reason Association in 2022 argues that type 2 diabetes mellitus is
people can suffer from diabetes mellitus is because they do also a serious diabetic disease characterized by the condi-
not maintain a good diet, are overweight, obese, have high tion of the body experiencing hyperglycemia due to the pro-
triglyceride levels, and hypertension in both women and gressive loss of insulin hormone production due to insulin
men [1]. There are common factors that can influence people resistance. According to predictions from the International
to get diabetes mellitus including smoking, unhealthy diet, Diabetes Federation, 10.5 % of people will have diabetes in
sedentary lifestyle, sedentary, lack of exercise, elevated blood 2021; this number will rise to 11.3 % in 2030 and 12.2 % in
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2040 (Magliano, 2021). Individuals diagnosed with diabetes
mellitus are more susceptible to organ dysfunction and fail-
ure, particularly involving the kidneys, eyes, and nerves. This
can lead to a lower quality of life and greater medical exami-
nation and treatment costs [5].

In the last 30 years, exercise has become the best preven-
tive effort to improve the health status of the community,
especially people with diabetes mellitus by increasing low-
ering blood glucose levels and improving insulin sensitiv-
ity [6]. Another beneficial effect of exercise is that it im-
proves cardiovascular health and keeps the body fit [7]. The
recommended physical exercise for patients with diabetes
mellitus is 150 minutes per week of moderate to vigorous
intensity [8]. In addition to moderate-intensity exercise,
people with diabetes mellitus are also recommended to do
resistance training 2x workouts per week to maintain blood
glucose levels [9]. Exercise is known as the best way to con-
trol blood glucose levels in patients with type 2 diabetes
mellitus [10].

Rosella is a plant with the name Hibiscus sabdariffa which
is native to India and Malaysia which is extensively grown
throughout the world’s tropical and subtropical climates, in-
cluding Africa and Asia [11]. Research evidence shows that
rosella flowers contain remarkable benefits, its pharmaco-
logical effects can prevent hypertension and hyperlipidemia,
and it also has anti-inflammatory, antimicrobial, antideuret-
ic, and anemia treatment effects [12]. Interesting potential
bioactive compounds with antibacterial, anti-inflammatory,
hypocholesterolemic, antihypertensive, antioxidant, and an-
ticarcinogenic properties have been found in rosella petals.
Furthermore, rosella petals are abundant in polyphenols and
flavonoids, which are antioxidants that can counteract free
radicals, according to numerous scientific research [11]. Due
to its antioxidant effects, researchers are interested in con-
ducting experiments related to the pharmacological effects
of rosella flower extract and physical exercise on reducing
blood glucose levels. Previous research has demonstrated
that giving rosella flower tea to people with diabetes mellitus
for seven days in a row significantly lowers their blood glu-
cose levels [13].

The exact effect of the combination of physical exercise
and administration of rosella extract on reducing blood glu-
cose levels is still unknown. This study aims to analyze rosella
flower extract supplementation on blood glucose levels after
physical activity.

Research Methods

Study Design

This experimental research uses a pre and post control
group design. Subjects were selected using purposive sam-
pling technique. Purposive sampling is used as a subject se-
lection technique based on certain criteria that have been
determined according to the research objectives, so that the
selected subjects are considered the most representative to
answer the research hypothesis. The study subjects were di-
vided into two groups: group K1 with a placebo and group
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K2 with a 500 mg rosella flower extract supplement. The
supplements were administered in capsule form, purchased
from Kimia Farma, a leading pharmaceutical manufacturer
in Indonesia. All dosages were in accordance with the manu-
facturer’s complete standard operating proceduresfor manu-
facturing and administration. The placebo contained unfla-
vored flour.

Subjects

Twenty men in normal health condition without any
medical condition who had undergone health screening par-
ticipated in this study (Table 1 shows the characteristics of
the subjects). To determine whether volunteers could meet
the needs of this study, inclusion and exclusion criteria were
established. Students with a normal Body Mass Index (BMI)
between the ages of 19 and 25 years were included in the
inclusion criteria. Additionally, students may not exercise
regularly. In addition, this study did not involve participants
who were under 20 years of age or who had high blood pres-
sure before engaging in physical activity. Additionally, if
subjects were taking nonsteroidal anti-inflammatory drugs
(NSAIDs), they were excluded. 20 research volunteers were
divided into 2 groups, namely the physical exercise + rosella
treatment group (n = 10), and the control group with physi-
cal exercise + placebo (n = 10).

Research Instruments

Some of the instruments used in this study were blood
pressure gauges, height gauges, weight gauges, data collec-
tion sheets, stationery, rosella flower extract, and placebo
capsules.

Procedure

The data collection process in this research involved sev-
eral steps. Study subjects underwent screening procedures
before starting the study. Certain parameters that allow in-
formation to be analyzed and whether to include it or not
form the basis of this approach. Additionally, they fill out
Informed Consent.

Data collection was carried out for 1 day, starting with
data collection on subject characteristics. Research subjects
are prohibited from consuming anything before carrying
out the research. One day before the study, subjects were
given instructions to maintain a regular diet and rest pat-
tern. After that, they were asked to warm up. Physical activ-
ity is carried out afterwards. This activity includes running
a distance of 2400 meters with moderate intensity using po-
lar heart rate monitor. After carrying out the running test,
the sample was directed to a shaded room not far from the
field to rest and wait for further intervention. After run-
ning, pre-test blood glucose data is taken. After that, the
subjects were given placebo intervention and rosella flower
extract according to their respective groups. 60 minutes
later, post-test blood glucose data was taken. As a final step
in accountability, the researcher examines the data and pro-
duces a written report.
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* Not meeting inclusion criteria (n = 10)

Enrollment |
| Assessed for eligibility (n = 30)
Excluded (n=10)
* Declined to participate (n = 0)
Randomized (20)
v
v v

Allocated to control (n = 10)
* The group given the placebo

Allocated to exergaming (n = 10)
* The group given the roselle flower extract

2400 meter running physical exercise
v

v ¥
Shortly after pysical exercise Shortly after physical exercise
* Pre-test * Pre-test
* Giving placebo * Giving roselle flower extract

v v
60 minutes after intervention 60 minutes after intervention
* Post-test * Post-test

'

| Loss to follow up (n =0) |

'

| Analysed (n = 10) |

Fig. 1. The CONSORT flowchart
Puc. 1. Bnok-cxema CONSORT

CONSORT flowchart

Ethics

Prior to data collection, we obtained ethical approval
from the Ethics Committee of Malang Health Polytechnic
with registration number DP.04.03/FXXI.31/0486/2024.

Statistical analysis

Using SPSS software, statistical analysis was conducted
once the data was collected. To determine the mean and stan-
dard error, a descriptive analysis was performed on the data.
Additionally, the Shapiro—Wilk test was used to conduct a
normality test in this investigation. The paired t-test method
was used to construct a difference test if the data were normally
distributed. The Wilcoxon signed-rank test was used to analyze
the data, however, in case the outcomes revealed otherwise.

2. Results

This section presents the data and provides informa-
tion about the general characteristics of the participants in
Table 1. These data allow us to better understand the char-
acteristics of each group. Data are presented as mean * stan-
dard error. The first analysis produced t-test results showing
no significant difference between K1 and K2 (p > 0.05).

v

Loss to follow up (n = 0) |

V

Analysed (n=10) |
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The results of the normality test are shown in Table 2.

Based on the normality test in Table 2, the pre-test and
post-test blood glucose data were normally distributed (p >
0.05).

The results of blood glucose analysis between pre-test and
post-test in each group are presented in Figure 2.

3. Discussion

The purpose of this experimental study was to determine
how the effect of supplementing 500 mg rosella flower extract
after physical exercise on reducing blood glucose levels. The
results showed that there was no significant difference in the
group with rosella flower extract. However, the placebo group
experienced a significant increase in blood glucose levels. It
may be known that acute and momentary exercise will make
blood glucose levels decrease, but over time the process of
adaptation and physiological response of the body’s blood
glucose levels will return to normal numbers [14].

Research results from Ambelu & Teferi, 2023 proved that
the intervention of strength training, combination training,
and aerobic training for 12 weeks in patients with diabetes
mellitus proved to significantly reduce blood glucose levels
[15]. In this case, it turns out that the period of training and



Table 1
Characteristics of research subjects
Ta6bnnma 1
XapaKTepUCTUKI yIaCTHUKOB MCCIETOBAHMS
Data Group N x+SD p-value
Age (y) K1 10 23.70 £ 0.51 0.652
gey K2 10 2330£0.77
Height (cm) K1 10 168.70 + 1.77 0.701
g iem K2 10 170.20 + 2.27
. K1 10 62.20 + 2.62 0.722
Weight (ke) K2 10 64.00 £ 3.97
BMI (kg/m2) K1 10 21.79 + 1.99 0.851
g K2 10 21.99 + 1.06
Systolic ( Hg) K1 10 122.80 + 3.38 0.962
ystotic e K2 10 123.10 £ 4.07
Diastolic ( He) K1 10 80.00 £ 2.25 0.720
SOl LmmEe K2 10 81.50 + 3.05
Table 2
Normality test results
Tab6bnuma 2
Pesynbrarhl TECTa HOPMATbHOCTH
Shapiro—Wilk
Data Group
n p-value
K1 10 0.487
Blood glucose (pre-test) X2 10 0.391
K1 10 0.274
Blood glucose (post-test) X2 10 0115
intervention also affects the reduction of blood glucose lev-
els. Of the three types of training that have been used other
research reports recommend that the most promising train- Blood Glucose (mg/dL) Blood Glucose (mg/dL)
ing is a combination of strength training and aerobics. In
accordance with national and international physical activity 120 * 120 -
guidelines, this training has a good effect on patients with 115 115
diabetes mellitus [16]. I I
Rosella flower extract as an herbal plant that has many 110 110 1
benefits, especially high in antioxidants. Research report data 105 l 105 A
shows that the administration of red rosella flower tea has a 100 100 |
notable impact on lowering blood glucose levels in diabet-
ic patients [13]. Numerous illnesses, including those of the 95 1 95 1
heart, diabetes, obesity, renal, skin, and digestive systems, 90 | 90 A
as well as cough, hypercholesterolemia, and hypertension, g5 g5
may be treated using rosella petals. Because rosella petals
S . 0140 B 0 80 - . . 80 A T .
are high in protein (5.5-9.14 %), carbs (7..4 12.3' %), and.fz.it ProTest | Post Test ProTest | Post Test
(0.47-1.32 %), they are well known for their possible medici-
K1 (Placebo) K2 (Rosella Flower
nal benefits [17]. Extract)

Furthermore, one of the natural remedies that may be
utilized is rosella, which may have antioxidant and anti-
inflammatory properties. Potent antioxidants include vita-
mins, minerals, and bioactive substances found in Hibiscus
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Fig. 2. The results of blood glucose analysis between pre-test and
post-test * p > 0.05.

Puc. 2. Pe3ynbraTthl aHanusa ypoBHSI [THOKO3bl B KPOBU A0 U Mocre
TecTta * p > 0,05.
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Table 3

Blood glucose level results after giving rosella flower extract

Ta6bnuma 3

PeSyTIbTaTbI N3MEPEHNA YPOBHSA I'TIOKO3bI B KPOBH IOC/IE IIPMEMA IKCTPAKTA IIBETKOB PO3€/I/IbI

Difference test method

Paired t-test

Group P
K1 (pre-test and post-test) 0.012
K2 (pre-test and post-test) 0,442

sabdariffa, also referred to as Rosella. These include poly-
phenols (anthocyanins, flavonoids, phenolic acids, tannins),
polysaccharides, pectin, non-phenolic organic acids, carot-
enoids, caffeic acid, chlorogenic acid, ascorbic acid, and quer-
cetin [18]. Anthocyanin is one of the flavonoid polyphenols
with potent antioxidant qualities [19], [20]. By preventing
glycation and scavenging superoxide anion, this substance is
a strong free radical scavenger that can increase antioxidant
activity or lower ROS to detoxify oxidative damage [21].

From the results of this study, there are many factors that
can affect blood glucose levels ranging from food consump-
tion before intervention, quantity factors from the sample,
and other factors that can make the results of the study dif-
ferent. Apart from that, exercise remains the best effort in im-
proving health status, especially in improving blood glucose
control in patients with diabetes mellitus [22]. The admin-
istration of rosella flower extract shortly after exercise and
the process of taking blood glucose levels is 60 minutes post
intervention may have different effects on blood glucose lev-
els. Exercise significantly and momentarily makes the body
experience hypoglycemia, which is a condition where the
body is at low blood glucose levels [23]. This effect is caused
because during exercise, the need for energy is greater, so this
makes the body to make immediate physiological adapta-
tions to fulfill energy [24].

During exercise, the body also increases the contraction
mechanism of skeletal muscles and organs [25]. The need for
oxygen also increases. So, the body is well designed to adapt
to this. Repeated activation of the phosphagen system and
sustained increase in aerobic metabolism contribute to the
formation of a specific metabolic stress cycle in the organism
[26]. During exercise, insulin hormone levels will decrease,
while glucagon hormone will gradually increase in order to
adapt to make the body meet its needs, especially to make
blood glucose levels normal again [27]. For a moment, blood
glucose levels when checked after exercise will decrease, but
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physiologically there is a fulfillment of blood glucose through
gluconeogenesis so that over time blood glucose levels be-
come normal [28]. In this study, researchers certainly have
limitations in the reviews that have been analyzed. There
are still many other factors that can influence the study, for
example, it is also necessary to look at several minutes after
exercise the phenomenon of increasing blood glucose levels,
the form of supplementation is only limited to using capsules,
of course future research can be done further related to how
effective rosela flower extract with other methods such as
giving drinks such as tea or others after physical exercise in-
terventions on the mechanism of the time of return of blood
glucose levels or can actually reduce blood glucose levels. It is
also possible that pharmacological factors also have an influ-
ence in the absorption process of the content of rosella flower
extract on reducing blood glucose levels, so it may be pos-
sible to look beyond 60 minutes and beyond to find out the
graph of the mechanism of changes in blood glucose levels
after administration and intervention.

4. Strength and Limitations

The strength of this study is that it was a randomized con-
trolled experiment, the most reliable scientific method, which
eliminates the possibility of ambiguous cause-and-effect rela-
tionships. Regarding the limitations of the study, such as lim-
ited sample size, it is acknowledged that a larger sample size
would provide a better understanding of the results. This in-
tervention focused only on rosella flower extract supplemen-
tation at a dose of 500 mg. Certainly, comparing doses could
improve the results of future studies. Future research recom-
mendations include examining the impact on more specific
biomarkers, such as free radical and antioxidant levels.
Conclusion

Supplementation of 500 mg rosella flower extract after
moderate intensity physical exercise intervention did not af-
fect the reduction of blood glucose levels.

Bknapg aBTOopoB
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TalMsA JAHHBIX, HAaIlMICAHUE TEKCTa.
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B3anmMocBA3b CaMOOLIEHKU noka3saTernen ousnyeckon akTUBHOCTU
¢ MopdohyHKLMOHANbHbLIMM NOKa3aTensiMmM y CTyAEeHYEeCKOU MONOAeXu

JI.M. Kuaneesiinen, B.H. Kpemuesa, P.B. Tuxomupoe*

®rb0Y BO «l[Mlempo3asodckuli 20cydapcmaeHHbIl yHusepcumems,
lMempo3asodck, Pecnybauka Kapenusa, Poccua

PE3IOME

B ycnoBusax peanusaiym r106anbHON CTpaTerny BceMypHOI OpraHM3anuy 3[paBOOXPaHEHNU 10 CHIDKEHMIO PACIIPOCTPAHEHHOCTY TUITO/MHA-
MU aKTYalTbHOCTb HPMOOPETAIOT MICCIeOBAaHNA, HAIIpaB/IeHHbIe Ha M3y4yeHue GaKTOpOB, BAVMAMINX Ha QUIMYECKYI0 aKTUBHOCTD CTYHAEHYECKON
MOJIOIEXM.

Ilenb MccnefoBaHMA: BLIABUTD B3aUMOCBSI3b MEX/Y CaMOOLICHKOI (P131M49eCKOlt aKTUBHOCTH U MOPGODYHKIMOHAIbHBIMY ITOKA3aTe/LIMHU Y CTY-
TeHYECKOJ MOTOJEXMN.

Marepuainbl 1 MeTOABI. B nccienoBanny yyactBoBamu 134 crymenta (94 sxeHIyHbL 1 40 My>XXUMH), POAVBILVIXCS U IPOXXMBAIOLIVX HA TEPPUTO-
pun Pecriy6nuku Kapenus (18-22 roga). [ KOMIIIEKCHOTO 06C/Ief0BaHNsA IPUMEHSIICh aHKeTUPOBaHIe, i3MepeHe KOMIIOHEHTHOTO COCTaBa TeJla,
(yHKLMOHAIbHASA IVATHOCTIKA CEPAEYHO-COCYVICTON CUCTEMBI, CIMPOMETPYA, KUCTeBas AuHaMoMeTpus. CTaTucTideckas o6paboTKa JaHHBIX 6bITa
BBITIO/THEHA C MCIIOMb30BaHMEM KOPPeALMOHHOro aHammu3a (kputepuit Crimpmena).

PesynbraThl. BbIABIEHDI CTATHCTIYECKY 3HAYMMbIe KOPPE/LALMOHHBIE CBA3M MEXX/TY BOIIPOCaMM aHKETBI «HefleNbHbII 06beM MHTEHCUBHBIX QU3M-
4eCKMX YIIPAKHEHUIT», «BUJ| M MHTEHCUBHOCTD CIIOPTA, GM3NYECKUX YIIPaXKHEHMIT, KOTOPBIMI 3aHMMaeTCs 00yJaloluiicsi B CBoe CBOOOJIHOE BpeMsi»
1 TIOKA3aTe/ISIMM JbIXaTeIbHOJ CUCTEMBI, KOMIIOHEHTHOTO COCTaBa Te/la ¥ CuloBbiMy apameTpami. [lo pesynbraTaM aHanmsa Kxo4eBbIMU ITOKa3aTe-
JAMY PU3NYECKOIT AKTUBHOCTHY, CBA3aHHBIMM C HO3UTUBHBIMMI (PU3VOTIOTMYECKIMY CIBUTAMM, SIB/LIIOTCS €€ BUJ, Y MIHTEHCUBHOCTD.

3axmrouenne. [TomydeHHbIe Pe3yIbTATHI TOATBEPXKAAIOT B3aNMOCBA3b M)XKy CAMOOLIEHKOI (pU3IIeCKOiT aKTUBHOCTH 1 MOP(OdYHKIMOHATBHBI-
MM IIOKa3aTe/IAMM Y CTYfLeHIeCKOJ MOOZIeKY M MOTYT ObITb MCIIO/Mb30BAHBI /I pa3paboTKy MpodIaKTUYECKUX IPOTPaMM B BBICIIIEI IITIKOTIE B LIe/IAX
onTUMM3aNyU GU3KY/IbTYPHO-03T0POBIUTENIBHOI PabOTBI.

Kniouesvte cnosa: dusimdeckas akTHBHOCTb, 3[l0POBbe MOIOAEXKM, MOPGODYHKIMOHAIbHbIE TIOKA3aTeNN

DuHaHCHPOBaHME: UCCIe0BaHMe IPOBEIEHO 6e3 CIIOHCOPCKOIT O PIKKIA.

KoHdnuKT nHTEpECOB: aBTOPbI 3asB/IIOT 06 OTCYTCTBUYU KOHQIMKTA MHTEPECOB.

Jna muruposanus: Kusnepsitnen JI.M., Kpemuesa B.H., Tuxomupos PB. B3auMocBs3b caMOOLIeHKM IIOKa3aTeneil GpuUsNIecKoil aKTMBHOCTH
¢ MOpOYHKIMOHATBPHBIMY [OKa3aTeSIMU Y CTYAEHYECKOI Monmofexxu. Cnopmuenas meOuyuna: nayka u npakmuxa. 2025;15(4):53-61. https://doi.
org/10.47529/2223-2524.2025.4.2

Ilocrynuna B pegakuizo: 21.09.2025
IIpunaTa x my6mukamm: 30.11.2025
Online first: 27.02.2026
Omny6mukoBana: 24.03.2026

* ABTOp, OTBETCTBEHHDII 3a EePENNCKY

53

()
A
H
K
it
U
(0)
H
A
A
b
H
A
b

P ANHOOCTHP» P



https://crossmark.crossref.org/dialog/?doi=10.47529/2223-2524.2025.4.2&domain=pdf&date_stamp=2026-03-24
https://crossmark.crossref.org/dialog/?doi=10.47529/2223-2524.2025.4.2&domain=pdf&date_stamp=2026-03-24

F
1U)
N
C
T
I

(0)
N
A
L

Sports

Medicine:
[ escarch and pracice [ |
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ABSTRACT

Relevance. In the context of the implementation of the global strategy of the World Health Organization to reduce the prevalence of physical inactiv-
ity, research aimed at studying the factors affecting the physical activity of students is becoming relevant.
The purpose of the study is to identify the relationship between self-assessment of physical activity and morphofunctional indicators among students

with the development of scientifically based recommendations.

Materials and methods. The study involved 134 students (94 women and 40 men) born and living in the Republic of Karelia (18-22 years old).
For a comprehensive examination, the following methods were used: questionnaires, measurement of body composition, functional diagnostics of the
cardiovascular system, spirometry, hand dynamometry. Statistical data processing was performed using correlation analysis (Spearman’s criterion).

Results. Statistically significant correlations were revealed between the questionnaire questions “weekly volume of intensive physical exercises’,
“type and intensity of sports, physical exercises that the student does in his free time” and indicators of the respiratory system, body composition and
strength parameters. According to the results of the analysis, the key indicators of physical activity associated with positive physiological changes are its

type and intensity.

Conclusion. The results obtained confirm the relationship between self-assessment of physical activity and morphofunctional indicators among
students, and can be used to develop preventive programs in higher education in order to optimize physical education and wellness activities.
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1. BBenenne

B Hacrosmee BpeMsA I'MIIOOVHAMUA HPEACTABIAET CO-
60it IIMPOKO PACIPOCTPaHEHHOE sIBIEHNE, 3aTParuBarolee
IIPaKTUYeCKM BCe BO3PAacTHbIEe TPYIIBI HacemeHm:a [1-5].
IT0T (aKT NOATBEPKAAT SMUAEMUOTOINIECKIe WCCIe-
TOBaHM:, BbIABUBILNE TPEBOKHYIO TEH[IEHLIMIO: 32 IIEPUOT,
2010-2022 IT. pacpOCTpaHEHHOCTb HEeIOCTaTOYHOM PU3N-
YECKOJ aKTMBHOCTY YBEIN4IMIach ¢ 26 no 31 % cpepy B3poc-
JIOTO HaceNIeHUs MUPA, a IIPY COXPAHEHUM TEKYIUX TeMIIOB
pocta MoxxeT goctudb 35 % x 2030 r. [6]. Ocobyio akTyasb-
HOCTb IpuobpeTaeT aHaIN3 PacIpOCTPAHEHHOCTHU IUIOAN-
HaMUM B MOJIOTEXHON Cpefie, IIOCKONIbKY JaHHBIN (aKTop
HEMOCPEICTBEHHO CBA3aH C POCTOM BEPOATHOCTYM BO3HMK-
HOBeHMs1 MeTabonmaeckux pacctpoicts [7-9]. [lo ganubIM
II.O. ViBaHOBa M COABT., K MOMEHTY OKOHYaHMA 00yueHMA
B BBICIINX YIeOHBIX 3aBEEHISX Y CTYAEHTOB HAOTIONAI0TCS
HeTaTVBHBbIE OTK/IOHEHVs B (PU3UIECKOM PasBUTUM M CHU-
JKeHIe YPOBHA 3[0pOBbA. B 4acTHOCTH, Y ieByLIIeK OTK/IOHE-
HMsI B OO/IbIIelT CTereHu 06yCIOBIeHDI Ae(UIMTOM MaCcChL
TeJa, a Y I0HOIIel  — 136bITOYHOIT Maccoit Tema [10].

VlccnenoBaHus, HallpaB/IeHHbIE Ha M3y4eHMe (paKTOpOB,
BIVMAINX Ha (U3NYECKy0 aKTUBHOCTD, IpUOOPETAIoT

0C06YI0 aKTyaIbHOCTD B YCIIOBISIX peanusalini r7106a1bHoi
cTpareruu BcemmpHON opraHusauuy 37paBOOXpaHEHNA
(BO3) mo cHMXeHMIo pacIIpOCTPaHEHHOCTY IUIOHAMMUI,
peanmusanysa KOTOPOJ IIpefIoaraeT CHIDKEHME PacIpo-
CTPaHEHHOCTYU HENOCTATOYHON (PU3MIECKON aKTUBHOCTU
Cpenyu B3pOCIOro U IOLPOCTKOBOrO HaceleHMs Ha 15%
K 2030 ropy 1o CpaBHEHUIO C MICXONHBIMU JaHHBIMK 2016 T.
CornacHo meiicTByOIUM pekoMeHfganyamM BO3, naa mox-
Iep>KaHys 3I0POBbs B3POC/IBIM IMLIaM cTaplie 18 et Heo6-
xopuMo He MeHee 150-300 MMHYT B HEZIENIO 3aHMMATbCA
a9poOHOIT PU3MUIECKON aKTUBHOCTBIO CPeHEll MHTEHCHB-
HOCTV MK 75-150 MUHYT U3NYECKOI aKTMBHOCTDBIO BBICO-
KOJ1 MHTeHCUBHOCTH'. Tak)Xe, COITIaCHO CTPATErNN, Ji/Isl TOTO
4TOGBI 3aHATHUS IPUHOCUIIN TIO/Ib3Y ML 3J0POBbsI, HE06X0-
IVIMO €XEHETENbHO YAENATh BpeMsA aHAJOTMYHOMY IIO Ha-
Ipy3Ke codeTaHMIO QU3NYeCKOI aKTMBHOCTY CPEIHel U BbI-
COKOJI MTHTEHCUBHOCTH'.

MopdodyHKIOHANTBHbIE TOKA3ATENN PACCMATPUBAIOT-
€A1 B Ka4eCTBE BaKHOTO MapKepa 3[0pOBbs, OIIPe/e/IAIOLET0
KayeCTBO >KM3HMU YenoBeka [11, 12]. CormacHo ncciaegqoBaHm-
SIM psifia OTeYeCTBEHHBIX MCCTIE[OBaTe/Iel HabIIo[aeTcs Tec-
Has B3aMIMOCBA3b ME&XIY YpOBHeM QU3MIeCKO aKTUBHOCTH,

<> PexoMeHAALH 110 (HM3UUECKOI AKTUBHOCTY, MAJIOIIO/BIDKHOMY 00pasy >KU3HM U CHY A/Isl B3POC/IBIX / BceMupHas opraHusanys 35paBoox-
panenus. XKenesa: BO3, 2020. 32 c. URL: https://www.who.int/publications/i/item/9789240015128 (mata obpaiienns: 26.04.2025).




06beKTUBHBIMI [TOKA3ATE/IAMU 3OPOBbSI U CYO'BEKTUBHBIM
6marononyurem [13-16]. CTouT OTMETUTH, YTO HEKOTOPBI-
MU aBTOpaMM IPOBOAMIOCH CpaBHeHUE 3¢ ¢eKTUBHOCTI
BIMSHMS HA OPraHy3M (U3NYeCKUX YIPaXHEHUI! pasHoOil
CTPYKTYpHI [17-19]. OnHaKo, KaK IpaBWUIO, COIOCTABIIAICA
mnub0 OfVIH KPUTEPUIl A/ist CpaBHEHMsI, OO He YKasbIBas-
Cs1 KOHTUMHIEHT MCIBITYeMbIX, 100 He IPUBOAUIOCH 00b-
eKTUBHBIX JAaHHBIX, IOATBEP>KAAONINX VX BbIBOAbL. Kpome
TOTO, [0 CUX IIOp COXPAHsAETCS Ae(UIUT JAHHBIX O BIMUSHUN
¢$u3MIeCcKNX yIpaKHeHUIT Ha ITOKA3aTeNlN, XapaKTepu3yro-
mue paboTOCIIOCOOHOCTD, JKM3HENEATENPHOCTD OCHOBHBIX
CHCTeM OpraHU3Ma CTY/IeHTOB [16].

Ocoboe BausHME Ha YpOBeHb MOPQOPYHKIMOHAIb-
HBIX ITOKa3aTe/leil Hace/leHUsA OKasblBaeT HEJOCTATOK (-
3MYECKOIl aKTMBHOCTHU Ha (oHe cpemoBbix (aktopos [20].
CoBpeMeHHBIe UCCIEROBAHUSA  MOP(OPYHKIMOHATIBHBIX
TIOKa3aTesieil MOIofiexxn eBporneiickoro CeBepa BBIABUIN UX
PETMOHAbHYIO M STHIYECKYIO crieuduky [21-23].

Cormacto A. A. Xadu30Boit 11 COaBT., U3MEHEHMUs [/INHBI
Te/lla pacCMaTPUBAIOTCA B KadeCTBe MapKepa SKOHOMIYe-
CKIX ITOKa3aTeslelf, IUTaHVA U YPOBHA 3T0POBbs HaCe/leHNA
[12, 24]. E.B. MonyaHOBa Ha IIpuMepe M3Y4eHUA SKUTeNel
Pecriy6muxu Kapenns B kadecTBe CpPefOBBIX [JeTEPMUHAHT,
HETaTVBHO BIMAIOIINX HA UX MOP(OQPYHKIMOHATIBHbIE 110~
KasaTe/y, BBbIE/AeT COLMATbHO-9KOHOMUYECKMII CTaTyC
(mpesxpie Bcero HU3KMUI ypOBEHb CpefHEeYILEeBbIX IeHEKHBIX
TOXOJ0B) M BBICOKYIO aJIKOTONM3ALNI0, KOTOPasA HEraTMBHO
OTpaXkaeTcsA Ha NPONO/DKUTEIbHOCTY JKM3HU, CMEPTHOCTU
OT CepHeYHO-COCYAUCTHIX 3a00MeBaHMil U CTAOMIBHOCTHU
ceMelHbIX oTHOIeHuIt. K 3HauMMo HeraTuBHBIM (akTopam
OHa TaK)Xe OTHOCUT COLMAJIbHOE HebIaromnoaydne, MapKe-
POM KOTOPOTO ABJIAIOTCA BBICOKVI YPOBEHDb IPECTYIHOCTH
U pasBOJIOB, a TAK)Ke U KIMMaTudeckue ycnosus [25].

Kak ormeuaror B cBoeM mcciaemoBanun V.B. MuxaneB
U COaBT., CTYHEHYECTBO «...XapaKTepu3yeTcAd aKTUBHBIM
CTQaHOBJICHMEM IIeHHOCTe}l, MOTMBOB, HAIpaBIeHHOCTU
JIMYHOCTY M ABJIAETCA OJHMM }3 BaKHENIINX 9TAIloB ee
conmamsanym» [16]. Tam >ke aBTOpBI [ielaloT BBIBOJ,
4TO MMEHHO B CTY[JeHUYECKOM BO3pacTe B CBA3M C OpMU-
pOBaHMEM B 3TOM IIepHOJe CAMOCO3HAHMA aKTya/lIbHBIM

CTQHOBUTCSI M3y4eHMe IICHXOTOTMYECKOTO OIarOmomydusi.
ITcuxonorndeckoe G1aromnonydne paccMaTpUBAETCS B YKa-
3aHHOM HICCTIelOBAaHNM KaK CyObEeKTUBHAS XapaKTePUCTIKA,
OTHOCAIIASACA K BHYTPEHHEN cucteMe MMYHOCTH. IIpn sToM
C HOHATHIEM ICUXOTIOTMYIECKOTO O/IaromoIydns TECHO Tepe-
ceKaeTcs: CyObeKTUBHAs OLjeHKA KadeCTBa >KU3HM, BK/IIOYa-
1o1jasi pr3MYeCcKMit KOMIIOHEHT 3[J0pOBbs [16].

Takum 06pa3oM, 3[OpOBbe MOOREXM (POPMUPYETCs:
IIOfl BO3[IEJICTBMEM CJIOXKHBIX COIVAIbHO-9KOHOMUYECKIX
YC/IOBUIL, BBIP@XXEHHBIX ITOBEICHYECKIX PYCKOB U CTPECCo-
TeHHOI! COL[MA/IbHOI Cpefbl, Ha (POHE IPUPOFHO-KIMMATH-
4ecKIX paKTOpOB

C y4eToM BBIIENU3TIOKEHHOTO CTOUT OTMETUTD,
uto Pecrry6nuka Kapenns kak pernos ¢ oco6bIMu KJIMMaTo-
reorpadpuuecKuMy YCIOBUSMU TpeOyeT OTHeNbHOTO U3yde-
HMsI TIATTePHA CBSA3U (PU3UIECKOI aKTVBHOCTHU C KOMIUIEK-
coM MOop¢O(YHKIMOHAIbHBIX TOKA3aTelell, BHICTYIAOILIIM
B Ka4ecTBe MapKepa 3[[0pOBbA.

Llenplo HACTOALIETO YICCTIENOBAHNA ABJIACTCA IPOBepKa
TUIOTE3bl O HAIMYMM B3aMMOCBA3M MEXIY CaMOOLICHKOI
¢$usnIecKoit aKTUBHOCTHU 1 MOPGODYHKINOHATBHBIMH 110~
KasaTensAMM y CTyfileHuecKol monopexxu Kapemm ¢ paspa-
60TKOII HayYHO 0OOCHOBAHHBIX PEKOMEHIALIMIL.

2. Matepuanpl 1 METOJbI

Il [OCTIDKEHMsT LeMM WCCIeHoBaHus ObUIO IIPO-
BefleHO aHKeTUPOBaHNE U KOMIUIEKCHOe 00C/IefoBaHme
MOp(}OPYHKIIMOHAIBHBIX IIOKa3aTelell CTyaeHToB IleT-
PO3aBOJCKOr0 TOCYLAPCTBEHHOTO YHUBEPCUTETA C IIOCIIe-
AYOIVM KOMMYECTBEHHBIM M KadeCTBEHHBIM aHA/IN30M
TaHHBIX. B mccnemoBanuy npuHAMM y49actue 134 cryneHTta
B Bo3pacTe ot 18 1o 22 net (Mepuana M = 18,8 + 0,9), aHTpo-
[IOMeTpUYecKye JaHHble IPeCTaB/Ie bl B Ta0L. 1.

JI1s1 OLleHKY TIpefcTaBIeHNIT 00YYAIOLINXCsI O CBOelt u-
3yyeckort akTuBHOCTY (DA ), 3aHATHI CIOPTOM, PU3NIECKOI
[IOfiTOTOB/IEHHOCTY OBIIO IIPOBEEHO aHKETHPOBAHNE C VIC-
10/Ib30BaHMEM BOIIPOCOB I7106a/1bHOI aHKeTHI (PUSMIECKOIT
akTMBHOCTY BO3 ocHOBHOro Mopnynsa (aKTMBHOCTb Ha pa-
60Te, OCHOBHBIE CTIIOCOODI TIepeBIDKEHNST; BpeMs Ha 3aHs-
THUSA CIOPTOM, PU3NIECKMMU YIPOKHEHNAMU U AKTUBHBIM

Tab6bnuma 1

AHTpONOMeTpIYeCKIe MOKa3aTen BBIOOPKM UCCIeROBaHuUs, n = 134

Table 1

Anthropometric indicators of the study sample, n = 134

. My>xunnsl / Men (n = 40) JKenmuuot / Women (n = 94)
AHTpOnOMeTpUYECKHUIT MOKa3aTenb /
Anthropometric index Xto Mwun/Min Maxkc/Max Xto Mwun/Min Maxc/Max

Macca rena (xr)/

69,7 £9,2 17,1 29,6 59,2 £ 10,1 41,0 97,2
Body mass (kg)
InunHa Tena (cm)/

. 177,7 £ 6,4 164,0 193,5 164,4 £ 6,6 146,8 183,2

Height (cm)
Vspexe maccp! Tena (kr/m)/ 22,1428 55,3 94 21,9433 16,8 372
Body mass index (BMJ, kg/m*) T ’ T ’ ’
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TOCYTOM, MTHTEHCYBHOCTD 3aHATMUIN) M PACIIVPEHHOTO MOAY-
nst (o cupsyeM obpase >xmsun). OEMH U3 BOIPOCOB TIpeX-
0J/IaraI yKasaHue BUAa CIOPTa, GU3NIECKUX YIPAKHEHMII,
KOTOPBIMM O0y4YaIOIyIecss PeryIspHO 3aHUMAIOTCSI B CBO-
6oxHoe BpeMsi. Ha 0CHOBaHMY OTBETOB PECIIOH/IEHTOB BU/IbI
criopra 1 (usnuecKye yIpaKHEHNs, KOTOPIMYU OHM 3aHU-
MAIOTCsI, OBUIN paCIIpefie/ieHbl Ha TPU TPYIIIbI B 3aBUCHMO-
CTH OT MHTeHCMBHOCTH. B mepByIo (oTcyTcTBMe PA) BOIIN
PECIIOHIEHTHI, Y KOTOPBIX OTCYTCTBYIOT CaMOCTOATE/IbHBIE
3aHATUA QU3NYECKVMH YIIPaOKHEHUAMM; BO BTOPYIO (yMe-
penHasgs ®A) — pecCIIOHMIEHTHI, 3aHUMAIOLINMECH CTPeTINH-
roM, JIOroif, TaHIJaMM, PUTHECOM, HaCTOJIbHBIM TE€HHIICOM;
B TpeThio (BhIcKOMHTeHCHBHas PA) — pecrioOH[IeHTHI, 3aHU-
MaIOLIVeCs CYIOBBIMU TPEHUPOBKAMM, JIETKOM aT/I€TUKOI,
¢byT60/10M, 6aCKeT60/IOM, TBDKHBIMY TOHKAaMU, (DUTYyPHBIM
KaTaHyeM 1 60kcoM. Takke B aHKETY BK/IIOYEHBI BOIIPOCHI
MOHUTOpPUMHTA (PU3UUECKO AKTUBHOCTH [iETell MIKOTIBHOTO
Bo3pacra Poccuiickoit ®epepanun (Bepcus 119081901) Ha-
YYHO-MCCIIE0BaTeNIbCKON rpymmbl Poccuiickoi @epmepannm
o MexxpyHaponHoMy npoekty Health Behaviourin School-
AgedChildren (HBSC) «IloBemeHue peTelt IIKOTBHOTO
BO3pacTa B OTHOLICHMM 3[I0OPOBbA», aJallTUPOBAHHBIE
It MOJIOZEeXU. AHKeTUPOBaHUe 00yJAIOIXCST IPOBEREHO
B undposoit popme. B Tab1. 2 mpeacTaBIeHbl Pe3yNIbTATHI
aHKeTVPOBaHNe PeCIIOHJEHTOB.

KomirexcHoe m3ydenne Mop@o@yHKIMOHANIbHBIX II0-
KasaTeJiel CTyIeHTOB IPOBOAUIOCDH B TAGOPATOPHBIX YCIIO-
BILSIX, KOXK/IBII CTYAEHT II00YePeFHO IpoLIeT 06CIefoBaHIe.
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BbUM MCIIONIb30BaHBI C/IEAYIONINE METOMDL.

1. OjeHKa KOMIIOHEHTHOTO COCTaBa Te/la C IOMOIIBIO
6uonmmenancHoro ananusaropa «MEJACC»: msmepeHst
xuposas Macca (JKM), aktuBHas kneroynas macca (AKM)
" CKeyleTHO-MblIntedHass macca (CMM).

2. OueHka (PYHKIMOHATBHBIX IIOKAa3aTeNleil CephevHo-
COCYIMCTOM CUCTeMBI: M3MepEeHBbl YacTOTa CEepAEYHBIX CO-
kpamennit (YCC) B nokoe, cucrommyeckoe (CAJl) u pua-
cronmndeckoe (IA]]) aprepuanbHoe gaBieHue.

3. Ouenka (QYHKIMOHA/IbLHBIX ITOKa3aTe/lell [IbIXaTe/lb-
HOJl CHCTeMBI C IIOMOIIBI0 CHMPOMETPA: M3MEPEHBI 00D-
eM (opcupoBaHHOrO BbIOXa 3a HepBylo cekyHny (FEV1)
u popcupoBaHHasA )KM3HeHHas eMKOCTb jterkux (FVC).

4. OueHKa MBIIIEYHOI CHUJIBL: MI3MepeHa C1jIa KUCTH C T10-
MOIIIBIO KMCTEBOTO AMHAMOMETPA.

MopdodyHakunonanpHoe 006CIeTOBaHNMe BbITOTHEHO
B pPaMKaX [OroBOpa O HAay4yHOM coTpygHudectBe IleTpl'y
n MI'Y um. M.B. JlomoHocoBa Ne 03-24/05 oT 5 mapra
2024 1., 0CHOBAHO Ha JOOPOBOIBHOM Y4aCTUY C COOIIOeHN-
€M MpaBNUI GMO3THUKM (IKCIIEPTHOE 3aK/II0UEHVE KOMUCCUN
mo 6mostuke MI'Y um. M. B. JlTomoHOCOBa, 3asiBka Ne 19-u
B pegakuum Ne 2 or 15.05.2023 r., IpOTOKOJI 3acefjaHus KO-
muccun Ne 152-51-3 ot 18.05.2023 1.). [lepen npoBeneHneM
AHTPOIIOMETPUIECKUX I/I3MepeHI/H7I BCe y‘laCTHI/IKI/I mogIm-
coiBa MHGOPMMPOBAHHOE COT/IACHe U COIIACHe Ha oOpa-
6OTKY TI€pCOHAIPHBIX TaHHBIX.

B xayecTBe OCHOBHOrO MeTOJa MaTeMAaTUKO-CTATUCTU-
4ecKoil 06pabOTKY JAHHBIX ObUT BBIOPAH KOPPE/LLVOHHbII

Tab6bnuma 2

OmnucarerbHasA CTaTUCTIKA OTBETOB PECIIOHTIEHTOB Ha BONIPOCHI, CBA3aHHBIE C c[msw{ecxoﬁ AKTNBHOCTBIO,
CHOPTI/IBHOI‘/'I HEATCTbHOCTBIO

Table 2

Descriptive statistics of respondents’ responses to questions related to physical activity and sports activities

Koncrpykr, usmepsempiii B Bonpoce /
The construct measured in the question

X + 0 WIM KOINYECTBO PECIIOHAEHTOB /
X + ¢ or number of respondents

obyuaromuiicss B cBO60HOE BpeMs /

her free time

BI/[,E[ Y MHTEHCUBHOCTD CIIOPTa, CI)I/ISI/I‘ICCKI/IX pra)KHeHI/IIZ, KOTOPbIMM 3aHMMAETCA

The type and intensity of sports and physical exercises that the student engages in in his/

1-s rpynma (orcyrcrBue ®A) — 41 yemoBek
2-s rpymna (ymepeHHass @A) — 59 yenoBek
3-s rpymma (BeicokouHTeHCHBHass OA) —
34 yemoBeKa

Hepnenpuble nokasaremu ®A. Xonpba u nepepBiokeHye Ha Benocuiese (4ac) /

Weekly PA. Walking and cycling (hours). 10,56
CamooneHKa (Gy31M4ecKolt OArOTOBIEHHOCTY (KOMMYecTBO 6a/IIoB 110 IKarne JIukepra) / 25405
Self-assessment of physical fitness (number of points on the Likert scale) ’ ’
HepenbHbIT 06beM MHTEHCHBHBIX QU3IYECKNUX yIIpaXKHeHuil (Jac) / 17413
Weekly volume of intense physical exercise (hours) ’ ’
Y4acTie B OpraHM30BaHHbIX 3aHATISX VHAVBUAYAIbHEIMI BufaMu criopra (a/mer)/ | Ja— 19
Participation in organized individual sports (yes/no) Her — 115
YyacTue B OpraH130BaHHbIX 3aHATUIX KOMaHHBIMI BUaMu criopra (ma/uer) / Ila — 16
Participation in organized team sports (yes/no) Her — 118
BpeMsi, KOTOpOe IPOBOFUT OOYIAIOIIMIICS B IOTIOXKEHUI CUIS VTN IIOTY/IeXa, MCKII0Yast

Bpems cHa (4ac) / 2,7+1

The time a student spends in a sitting or reclining position, excluding sleep (hours)

* [Tpumeuanue: X — cpefjHee 3HaUEeHMe, 0 — CTaHAPTHOE OTK/IOHEHME.

* Note: X is the mean value, o is the standard deviation.

56



Tab6bnuma 3

KoppensiyonHas cBA3b MEKIY OTBETaAMI PECIIOH/IEHTOB Ha BOIPOCHI, CBA3aHHbIE C PU3NIECKOIl AKTMBHOCTDIO, CIIOPTUBHOIT
AeATebHOCTBIO U MIOKA3aTeIAMU KOMIOHEHTHOTO COCTaBa TeNla, CUI0OBbIMM BO3MOKHOCTAMY OPraHU3Ma

Table 3

Correlation between respondents’ answers to questions related to physical activity, sports activities and indicators
of body composition, strength capabilities of the body

KoHcTpyKT, M3MepsieMblii B Bonpoce /
The construct measured in the question

Homs KM
(%)/
Body fat (%)

Homsa AKM
(%)/
Active cell

Homa CMM
(%)/
Skeletal muscle

unam. mp. /
Dynamometry
of the right hand

unam. nes. /
Dynamometry
of the left hand

mass (%) mass (%)

Bup 1 MHTEHCMBHOCTD CIIOPTA, PU3NUECKUX

YIIpaXKHEHNIT, KOTOPBIMI 3aHUMAETCS 00y IaroIImIiCs
B cBobopHoe Bpems / The type and intensity of sports -0,256**
and physical exercises that the student engages in in his/

her free time

0,183* 0,342** 0,327*** 0,281**

Henenpubie nokasarenn OA (xonpba 1 nepenBmxeHne

Ha Benocunepe) / Weekly PA (walking and cycling) -0.114

-0,050 0,104 0,016 0,038

CamooreHKa $p131IeCcKOi IOJrOTOBIEHHOCT /

_ *
Self-assessment of physical fitness 0.185

0,062 0,249** 0,242** 0,204*

HepenbHblit 06beM MHTEHCUBHBIX (U3NYECKUX
yupaxkaenuit (dac) / Weekly volume of intense physical
exercise (hours)

-0,123

0,238** 0,274** 0,280 0,249

YuyacTue B OpraHM30BaHHBIX 3aHATUAX
VHAMBYYaTbHBIMY BUIaMY CIIOpTa (Ha/HeT) /
Participation in organized individual sports (yes/no)

0,049

0,136 0,042 0,051 0,021

Y4acTie B OpraHM30BaHHbIX 3aHSITISIX KOMAH/JHBIMI
Busiamu criopra (ma/ser) / Participation in organized
team sports (yes/no)

0,022

-0,022 0,008 0,087 0,031

Bpems1, KoTopoe IPOBOAUT OOYYAIOIIUIICH B HOIO>KEHUN
CUZS WIM TIOTy/IeXa, MCKIodasa Bpems cHa / The time a
student spends in a sitting or reclining position, exclud-
ing sleep

-0,009

0,051 0,038 0,092 0,057

ITpumeuanue: * — p < 0,05, ** — p < 0,01, *** — p < 0,01.
Note: * — p < 0.05,** — p < 0.01, ** — p < 0.01.

aHa/IM3, HANPABJIEHHbI Ha OLEHKY B3aMMOCBA3EN MEXIY
UCCTefyeMbIMM TIOKasaTenAMu. IlpemBapurenbHas IIpo-
BepKa pacIpefiefieHnsad HAHHBIX C IIOMOLIbIO KpUTepus
Mlanmmpo — Yunka BbIABMIA €TO OTKIOHEHME OT HOPMaJlb-
HOTO /I psfia IIEpPEMEHHBIX. B COOTBETCTBUU C 3TUM BBI-
60p OBUI CHeTaH B IIOIb3y HEIIAPAMETPUIECKOTO CTATUCTH-
YeCKOro Kpurepus. [ KOMMYeCTBEHHON OLEHKM CUJIbL
M HaIPaBIeHNA CTAaTUCTUYECKUX CBA3€ll MCIIOMb30BANICA
K09¢¢uLMeHT paHroBoit Koppemsumyu r CrnupMmeHa, Tak
KaK [JAHHBIIl METOJ He NpembsB/sieT TPeOOBaHMIT K HOP-
MaJIbHOCTH PacIpefe/ieHNst U YCTONYMUB K BEIOpOCaM B IaH-
Hbix. Cratuctudeckass o6paboTKa JaHHBIX MPOBOAMIACH
¢ ucrnonb3opaHmeM nporpammbl IBM SPSS Statistics.

3. Pe3ynbTaThl HCCIEAOBAHNIA

s mocTiKeHMst Lefieil MCCIeNoBaHysl ObUT IPOBeNeH
KOPPE/ALVOHHBIN aHaMN3 MeX[y OTBeTaMMl PpeCIIOHJEH-
TOB Ha BOIIPOCHI, CBI3aHHBIE C (PM3MUECKON AaKTUBHOCTHIO,
CTIIOPTUBHOI [IeSITETbHOCTDIO U TTOKa3aTe/IAMI KOMIIOHEHT-
HOTO COCTaBa TeJIa, CVJIOBBIMU BO3MOXKHOCTSIMY OpraHM3Ma

(tabm. 3); cepmeYHO-COCYAMCTON, HABIXATENbHON CUCTEM
(Tabn. 4).

[Tonry4yeHHble f[aHHBIE CBUIETENBCTBYIOT O CTaTUCTU-
4YeCcKM [OCTOBEPHOI B3aMOCBS3U OTBETOB PECIIOH/IEHTOB
Ha BOIIPOC, HOCBSLIEHHBIN MHTEHCUBHOCTY BUJIOB usnye-
CKOIf aKTMBHOCTM, KOTOPBIMM 3aHUMAETCs OOYYAIOI[UiiCs
B CBOe CBOOOIHOE BpeMs, 1 BCeMM aHaIM3UPYeMbIMI IIOKa-
3aTe/IAMM KOMIIOHEHTHOTO COCTaBa Tella ¥ AMHAMOMEeTPUIL.
Taxke BBIAB/IEHA CTAaTUCTUYECKNM [OCTOBEpHAsA B3aUMO-
CBSI3b MEXJY OTBETaMU PECHOHMIEHTOB Ha BOIPOCHI, IO-
CBsILIIEHHbIE CaMOOL[eHKe (PM3MUIECKOI MOATOTOBIEHHOCTHI
U Helle/IbHOMY 00'beMy MHTEHCUBHBIX (PU3MYECKUX YIIpax-
HEeHMII, M aHaIM3UPyeMbIM IapaMeTpaM KOMIIOHEHTHOTO
COCTaBa Te/la ¥ KMCTEBO IMHAMOMETPUIL.

CormacHO HaHHBIM, IPENCTABIEHHBIM B Tabmuue 4,
TaKKe BBISIBJIEHO HECKO/IBKO B3aMOCBA3El. Bo-nepBblx,
CTaTUCTUYECKM JOCTOBEPHO B3aMMOCBA3AHBI OTBETHI pe-
CIIOHJIEHTOB Ha BOIIPOC, ITOCBALIEHHBIN BULY ¥ MHTEHCUB-
HOCTH (U3UYECKON AKTMBHOCTHM, KOTOPOI 3aHMMAeTCs
06yJaroIuiicss B CBOe CBOOOJHOe BpeMs, M IIOKAa3aTeln
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Tabnuua 4

KoppensiyonHas cBA3b MEKY OTBETaMI PECIIOH/IEHTOB Ha BOIPOCHI, CBAI3aHHbIE C (PU3NIECKOIl AKTMBHOCTDIO, CIIOPTUBHOII
BeATeNbHOCTHIO M GYHKIMOHATbHBIMI IOKA3aTe/LAAMM: CEPREIHO-COCYAMUCTOI CHCTEMBI, {bIXaTeNbHOIT CHICTEMBI

Table 4

Correlation relationship between respondents’ answers to questions related to physical activity, sports activities and functional
indicators: cardiovascular system, respiratory system

KoHcTpykT, M3Mepsiemslii B Bompoce /
Py PAEMbI poc JIAJl/ DBP | CAJI/SBP | UCC/HR | FEV1(x) | FVC(n)
The construct measured in the question
Bup 1 MHTEHCUBHOCTD CIIOPTA, PU3NUECKUX YIIPAXKHEHNIT, KOTOPBIMM
6 7 6 The t d
:saHMM.aeTc,q 0 y'ia}OH.[I/II/ICH.B cBOE c1?o onHoe BpeMms / The type a.n . 0,130 0.200* 0111 0327+ 0316+
intensity of sports and physical exercises that the student engages in in
his/her free time
HenenbHble mokasarenu QA (xonbba u nepeBrKeHre Ha Benocumese) /
. . 0,130 0,048 -0,075 0,098 0,088
Weekly PA (walking and cycling)
CamooneHKa ¢pusndeckoit mogrorosneHHocTy / Self-assessment of
. -0,052 0,112 -0,172% 0,146 0,128
physical fitness
H i1 06 7 /
eIIeIbHBII O 1;e1v¥ I/IHTCHCI/IBH.I)IX (bMSMf{eCKI/IX yIpaKHeHuit (dac) 0,150 0112 0,083 0,303+ 0,301+
Weekly volume of intense physical exercise (hours)
Yuactue B OpraHusoBa 3a a a
YacTue B OPraHN30B .H.HI)I).( IiIHTI/IﬂX I/.IHJII/I.BI/IIFY. JIbHBIMU BUJIAMU 0.264%* L0,170% 0.216¢ 0,067 0,050
criopta (pa/uet) / Participation in organized individual sports (yes/no)
YdacTye B opranusoBa 3a KOMa aMu cropTta
JacTue B pr‘ H]/[ .B H.HI)IX H‘F{TI/IHX MaH/[HBIMU BUJJAMU CIIOPT 0,074 0,052 -0.200¢ 0,088 0,072
(ma/ner) / Participation in organized team sports (yes/no)
Bpemsi, KOTOpOe IPOBOFUT O6YIAIOINIICS B IOTIOXKEHNN CUS VII
HOTTy/Iexa, UcKodast Bpems cHa / The time a student spends in a sitting | -0,008 0,084 -0,059 -0,108 -0,139
or reclining position, excluding sleep

Ipumeuanue: * — p < 0,05,** — p < 0,01, ** — p < 0,01.
Note: * — p < 0,05,** — p < 0.01,** — p <0.01.

CUCTO/INYECKOTO apTepUaIbHOTO faBaeHus, 06bema popcu-
POBAHHOTO BBIfIOXA 3a EPBYIO CEKYHAY U (OpPCUPOBAHHOII
JKM3HEHHOM €MKOCTM JIETKMX. BO-BTOPBIX, CTaTUCTUYECKU
TOCTOBEPHO B3aMIMOCBA3aHbI OTBETHI PECIIOHJIEHTOB Ha BO-
MIPOC, TOCBSILIEHHBII CaMOOLIeHKe (PU3MIECKOI TOATOTOB-
JIEHHOCTH, U TI0Ka3aTe/lyl U3MEPEHHOM YaCTOTHI CEPEeIHbIX
COKpaleHmit 3a 1 MuHyTy. B-TpeTbux, CTaTMCTUYECKK [I0-
CTOBEPHO B3aMMOCBA3aHbI OTBETHI PECIIOHJIEHTOB Ha BO-
IIPOC, MOCBSILIEHHBI HENENTbHOMY 00BEMY ABUTATETbHOI
aKTUBHOCTH, U IOKazaTen obbeMa (popCHpOBAHHOTO BbI-
ToXa 3a IepBYI0 CeKYHAY U GOpCHpPOBAHHON XM3HEHHON
€MKOCTH JIETKUX. B-4eTBepThIX, CTATUCTUYECKN OCTOBEPHO
B3aMIMOCBA3aHbl IT0OKa3aTey y4acTUA B PETYNAPHbIX 3aHA-
TUAX MHAMBUAYAIbHBIMM, KOMAaHIHBIMU BUAAMM CIOpTa
VI MISMEPEHHOM 4aCTOThI CePAEYHBIX COKpalleHmit 3a 1 mMu-
HYTY. Y4acTye B PETY/LAPHBIX 3aHATUAX MHAUBULYATbHBIMM
BUJJaMM CIIOPTa B TAKXKe CTaTUCTUYECKM NOCTOBEPHO CB:A-
3aHO C MOKA3aTeNAMI CUCTONNYECKOTO U NMACTONMYECKOTO
apTepManbHOIO JAB/IE€HNUA B TIOKOE.

4. O6¢cyxaeHne

B pesynbraTe NpOBENEHHOTO KOPPEIALMOHHOIO aHa-
JIV13a BBIABJ/IEHBI CTATUCTUYECKUM 3HAYMMbIE€ B3aMMOCBA3U
MeXJy IIOKa3aTeJsIMU CaMOOLIEHKM (PUSMUECKON aKTUB-
HOCTH U OODBeKTUBHBIMU MOP(OQYHKIMOHATIBHBIMI I10-
KasaTelsIMHU CTyAeHdecKoit Momoexxu. Haubosee cunpHas

58

CBA3b Obl/Ta OOHApYXKEHA CO CIIeHYIOLIMMY KOHCTPYKTaMU:
«HEJeNIbHBII 00beM MHTEHCUBHBIX (DUSMUYECKUX YIpax-
HEeHMIl» U «BUJ U VMHTEHCUBHOCTb CIOpPTa, (USUIECKUX
YIIpaXXHEHWIT, KOTOPBIMY 3aHUMAETCsI 00YYAIOLINIICS B CBOE
cBoboHOe BpeMsi». JlaHHBIE IlepeMeHHbIE, OCHOBAHHbIE
Ha CyObeKTHBHBIX OTUYETAX, II0Ka3alIu JOCTOBEPHYIO CBsI3b
C K/II0YeBBIMU OOBEKTMBHBIMIU MAPaMETPaMIL: KOMIIOHEHT-
HBIM COCTaBOM TeJIa, KUCTEBOJ IMHAMOMETpPUEN U (byHKLU/I-
el IbIXaTe/IbHOV CUCTEMBI.

IT0 cOorIacyercsi ¢ TeOPeTUIECKUMI IPENCTABICHISIMI
0 TOM, YTO MHTEHCUBHOCTb, 00beM 1 TUI (PUSNIECKOIT Ha-
TPY3KU SIB/IAIOTCS BOKHBIMU (PAKTOPAMM, OIpefesIsioIn-
M1 (U3MONOrMYECKe CABUIY B OopraHusMe. IlomydeHHas
CTPYKTypa KOPPe/LLIMOHHbIX CBsI3ell II03BOJLIET IIPEAIIONo-
XKUTb, YTO U JPYIie CyObeKTUBHbIE OLIEHKM PECIIOH/EHTOB
MOTYT OBITb CBS3aHBI C UX (PUSMUECKNM COCTOSHIEM, OfHA-
KO VMEHHO MHTEHCUBHOCTb 1 06bEM HATPy30K, O KOTOPBIX
COOOIMIN YYACTHUKM MCCIE[OBAHMs, MMeny Haubormee
CWIBHYIO CBA3b ¢ MOP(ODYHKIMOHAIBHBIMI ITOKa3aTeA-
M. DTOT BBIBOJ HaXOANT HOATBEpP>KeHNUe B paboTax Apy-
IMX MCCIefoBaTeneit, HapuMep Sieverdes m cOaBT. Takxke
OTMeYaIy TMHENHYIO0 3aBUCHMOCTb MEX/Y 00beMOM I MH-
TEHCHUBHOCTDBIO PETY/IIPHBIX HATPY30K U (YHKIMOHATIBHbI-
MU IIapaMeTpaMi KapaMopecIpaTOpHOlL CUCTeMBI [18].

Takum 06pa3oM, CyObeKTUBHbIE IPENCTABIEHNUs CTy-
IEHTOB O CBOeil (U3MYECKON AKTUBHOCTU HE SBIIIOTCA



CIy4aliHBIMU: OHM IIPECKA3yeMO CBsI3aHBI C 0ObEKTUBHbI-
M1 MOP(PODYHKI[MOHATBHBIMY XapaKTEPUCTUKAMU. ITO fie-
naeT 0OOCHOBAaHHBIM NCIIONIb30BAHNE CTAHAAPTUSMPOBAH-
HBIX aHKET /I MACCOBOVI MaTHOCTVKY Y BBIABJIEHNA TPYIIIT
pUCKa B CTYHEHYECKON Cpefie, ITie PEryIApPHbI SMIMpUYe-
CKIIT KOHTPOJIb 3aTPyJHEH.

IlomyyeHHBIE PE3YNBTATHl MMEIOT BAKHOE NMPAKTUYECKOE
3HavyeHue. OHU CBUJIETE/ILCTBYIOT O TOM, UTO IIpy IpoduIak-
TUYECKOIt paboTe CO CTy[eHTaMU CIefyeT CMECTUTh aKI[eHT
¢ aOCTPaKTHBIX PeKOMEHJALNII O HEOOXOAMMOCTH YBeJIMde-
HIA IBUTaTeNbHOM aKTMBHOCTY Ha KOHKPETHBIE PEKOMEHIA-
LMY, KaCAIOI[YeCs TUIIA, MHTEHCUBHOCTH 11 00'beMa HarpysoK.
s JOCTV KEeHMA 3HAYMMBbIX IIO3UTUBHBIX CIIBUTOB B COCTaBe
Tesa, PYHKI[OHA/IbHBIX [T0KA3aTesAX [BIXATeIbHOI CUCTEMBI
VI CWJIOBBIX TIOKAa3aTe/AX NIPeIIOUTeHMeE CTIeflyeT OTaBaTh pe-
TYAPHBIM TPEHMPOBKAM, KOTOPbIE CaMI CTYAE€HTbI BOCIIPH-
HUMAIOT U OLIEHMBAIOT KaK MHTEHCUBHDIE.

K OCHOBHBIM OrpaHMYEHMAM MCCIENOBAHUA MOXKHO OT-
HECTV ee IM3aliH, KOTODbI/i He IO3BOJAET [OKa3aTb IIPHU-
YUHHO-C/IEICTBEHHOEe B/MsIHME (U3NYECKONl aKTUBHOCTI
Ha OpraHusM. [IJist 9Toro TpebyIOTCsl IOHTUTIONHbIE MHTEpP-
BEHI[MIOHHBIE MCCIIEOBAHNS C 0O BEKTUBHBIM MOHUTOPYHIOM

Bknap aBTOpOB:
Kuanessaitnen Jlapnca MuxaiitoBHa — KOHIEIIIINA U IN3AITH VC-
CIef0OBaHMsl, HOATOTOBKA PYKOIVCH.

Kpemnepa Bukropua HukomaeBHa — KOHIeNusA 1 AU3aiH ¥C-
CIeflOBaH, INTEPATYPHBIL 0630p, COOp aHHBIX, IIOATOTOBKA PYKO-
TIUCH.

Tuxomupos Poman BnagumMupoBuy — aHanu3 M MHTEPIPETALA
Pe3y/IbTaToB, IIOATOTOBKA PYKOIUCH.
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aKTUBHOCTHU. Taroke miA 0ojee MeTalIbHOTO aHa/IM3a HeoO-
XOOVMO H€ TOJIbBKO MCIIO/ZIb30BAaTh 06'I)eKTI/IBHI)Ie MEeTOObI N3-
MepeHI/Iﬂ HarpysoK, HO 1N HPOBOHI/ITB nx ]IeTaIIbHyIO K1accu-
¢ukanuio (HarmpuMep, 0O TUILY MeTabonu3Ma — aspOoOHbIe,
aHaspobHsbie). Heobxommmo oTMeTUTD, YTO 06BEM BHIOOPKI
OKa3aJICA HE€JOCTATOYHBIM [J/IA BBIABJICHUA CTATUCTUYECCKU
3HAYVIMbIX CBH3€IZ C HeKOTOprMI/I BOHpocaMI/I AHKEThI, TaKU-
MHI KaK BpeM}I, HPOBO}II/IMOC B CIAYEM ITOJIOKECHUI.

5. 3akmoueHne

B pesynbrare uccnenoBanust 6bUIa BBISBIEHA CTATUCTHU-
YeCK! [TOCTOBEPHAs B3aMMOCB3b MEX/y OTBETAMU Ha BO-
MPOCHl O HeNENbHOM OObeMe MHTEHCUBHBIX (PUM3MIECKNX
VIpaXHEHWIT 1 BUAE ¥ MHTEHCUBHOCTM CHOpTa, pusnde-
CKMX YIPaXHEHUIT, KOTOPBIMM 3aHUMAETCsE 0OYUAIOIIUIICs
B cBoOOAHOE BpeMs 1 MOPGHODYHKIMOHATBHBIMY [IOKa3a-
TE/IIMU CTYAEHYECKOI MOTOLEXU. DTO TIO3BOJLIET YTBEPXK-
[aTh, 9TO CyObeKTUBHbIE OLIEHKN (PU3MIECKOI AKTUBHOCTI
SIB/ISIFOTCS 3HAUMMBIM IIPEMETOM HAyIHOTO aHalIM3a 1 MO-
TYT CIY>XUTb MHPOPMATUBHBIM MHCTPYMEHTOM B IIPAKTUKE
¢usnIeckoro BOCHUTaHMS, OCOOEHHO B YCIOBMAX, KOTZAA
06beKTUBHbBIE METOAbI KOHTPOJISI HELOCTYIIHBL.
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OcoGeHHOCTU OpraHU3aLun 3aHATUI CIOPTOM FOHbIX CMOPTCMEHOB
(no pesynbraTtam aHKETMPOBaHUA poaUTeNen U TPeHepoB)

U.U. Hosuxosa, C.I1. Pomanenxo, A.FO. IIpuxodvko, A.B. Copoxuna*

®bYH «Hosocubupckuli Hay4Ho-uccaedosamesibCKUll UHCMUMyMm 2uaueHsbl» PocnompebHadsopa,
Hosocubupck, Poccus

PE3IOME

Iens mccnemoBaHMA: U3yYeHIe 0COOEHHOCTel OpraHN3aluy CHOPTMBHOI IIOATOTOBKY IOHBIX CIIOPTCMEHOB B 3aBUCHMOCTY OT BMJA CIIOPTa,
KOTOPBIM OHI 3aHMMAIOTCA.

Marepuanbl ¥ MeTORBI. MeTOIOM aHKeTHPOBaHMA OCYILECTB/IEH OIIpOC 2827 popuTerelt feTell, 3aHMMAIOIIMXCA CIOPTOM, 1 411 TpeHepos. Cra-
TUCTUYECKIIT aHA/IN3 OCYIeCTBISIICS METOJOM OIMCATeNbHOI CTATUCTUKM C MCIIONIb30BaHMeM aKeToB Statistica-10.0 u Microsoft Excel.

Pesynbrarsl. Yalile Bcero feTy peCroHEHTOB 3aHUMAIOTCS UTPOBBIMI Bufjamu criopra (25,6 %), eanno6opcrBamu (23,0 %,), CTOXXHOKOOPAUHA-
nyoHHbIMU (18,9 %) u umkmnyecknmu (16,8 %) Bugamu cropTa. bosee paHHMIT BO3pacT Havasia 3aHATUIL CIIOPTOM XapaKTepeH LA XyH0XKeCTBEHHOM
ruMHacTUKH (4,1 + 0,9 ropa), criopTuBHOI rMMHACTHKY (4,8 + 1,7 Topia) 1 Xokkes (4,9 * 1,3 rozia). ITo KomrdecTBy 4acoB B HeJie/I0, OTBOAMMBIX Ha Tpe-
HMPOBKH, [IEPBOE MECTO 3aHMMAIOT CTIO>KHOKOOPAMHAIMOHHBIE BU/bI criopTa (12,4 + 8,1 yaca). Y feTeil, MMEIOLIMX OIBIT COPEBHOBAHMSA, OTMEYACTCS
6o7Iee paHHee Ha4yajIo 3aHATUII CIIOPTOM, OOJIbIlee KOMMYECTBO TPEHMPOBOK 1 UX IPOJO/DKUTENBHOCTD. 65,5 % POLUTeIeil YKa3aau Ha IIOBBIIIEHIe
AKTVBHOCTY peOeHKa ¢ HAYaIoM 3aHATHI CIIOPTOM, 19,6 % — 4T0 peGeHOK cTas 60mee BHUMATENBHBIM, @ 12,3 % — 4TO JeTy CTamy MeHee Kapu3HbIMI
u 6o/ee ypaBHOBEIIEHHBIMI. YKa3a/IM, YTO IeTH PeXke CTamy 60/IeTh IPOCTYAHBIMY 3a00/IeBaHNAMM, 86,0 % OIPOIICHHBIX.

3akmoueHne. [laHHbIE OIPOCa ITO3BOIMIN AaTh OPMEHTVPOBOYHYIO OLIEHKY OCOOEHHOCTAM OpTaHM3aLUM IOHBIX CIOPTCMEHOB, BKIIIOYas BO3-
pacT Hadyaza 3aHATUI CIOPTOM, HEKOTOPble MOMEHTBI OPTaHM3ALMN TPEHMPOBOYHOTO IpoIiecca (PeXXnM 3aHATHIL, YacoBast Harpyska). [TomydeHmHbie
JaHHBIE CBUJIETE/NBCTBYIOT O HEOOXOAMMOCTY HAYYHOTO M3y4eHNsI OpraHMU3alNy U YCIOBUIT CIIOPTUBHOM HOATOTOBKY IOHBIX CIIOPTCMEHOB /IS 060-
CHOBaHM:A KPUTepyeB TOTOBHOCTU pebeHKa K 3aHATHAM CIIOPTOM IO GU3UONIOTIIECKOMY, GU3NIECKOMY 1 IICHXONOTMYeCKOMY COCTOAHMIO C Y4EeTOM
YIIy6/IeHHOTO M3yYeH s BOIPOCa MUHMMAIbHOTO BO3PACTa HavasIa CIIOPTUBHOI e TeNbHOCTH. OTO 6yAeT CrIoco6CTBOBATh HOPMATbHOMY (YHKIfM-
OHMPOBAHMIO OCHOBHBIX CHCTEM [€TCKOTO OPTaHM3Ma ¥ CHVDKEHUIO PUCKA Pa3BUTIA OTK/IOHEHUII B COCTOAHUN 3[JOPOBbA.

Kntouesvie cnosa: 1oHble CTIOPTCMEHDBI, MUHMMA/IbHBI BO3PACT Havya/la 3aHATUI CIIOPTOM, TUTMEeHNYeCKMe YC/IOBYA, TPEHMPOBOYHBII ITpOIiece,
(YHKIMOHAIBHOE COCTOSIHIIE, 3[0POBbe

KoHdnukT nHTEpECOB: aBTOPHI 3asIB/ISIIOT 06 OTCYTCTBIUY KOHGIMKTA NMHTEPECOB.
DduHaHCHpOBaHNe: paboTa He VIMe/la CIOHCOPCKOI MOAAEePXKKIL.

JIna uuruposanna: Hosukosa VL.V, Pomanenko C.II., Ilpuxompko A.JO., CopoxrHa A.B. Oco6eHHOCTM OpraHM3alMy 3aHATUI CIIOPTOM
IOHBIX CIIOPTCMEHOB (IO pe3y/nbTaTaM aHKeTMPOBaHUA poputeneir). Cnopmuenas meduyuna: Hayka u npakmuxa. 2025;15(4):62-72. https://doi.
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Specific features of organizing sports classes for young athletes
(results of a survey of parents and coaches)

Irina I. Novikova, Sergey P. Romanenko, Anton Yu. Prikhodko, Alexandra V. Sorokina*

Novosibirsk Research Institute of Hygiene of Rospotrebnadzor, Novosibirsk, Russia

ABSTRACT

Purpose of the study: study of organization of sports training of young athletes with the aim of studying their psychological readiness for increased
loads, taking into account the minimum age for starting sports

Materials and methods. A questionnaire survey was conducted among 2827 parents of children involved in sports, and 411 coaches participated in
the survey. Statistical analysis was performed using descriptive statistics using Statistica-10.0 and Microsoft Excel.

Results. The respondents’ children most often participate in team sports (25.6 %), martial arts (23.0 %), complex coordination sports (18.9 %),
and cyclical sports (16.8 %). Earlier sports initiation ages are typical for rhythmic gymnastics (4.1 £ 0.9 years), artistic gymnastics (4.8 + 1.7 years), and
hockey (4.9 + 1.3 years). In terms of the number of hours per week devoted to training, complex coordination sports rank first (12.4 + 8.1 hours). Chil-
dren with competitive experience are noted to start sports earlier, have a greater number of training sessions, and have them last longer. 65.5 % of parents
reported an increase in their child’s activity since starting sports, 19.6 % said their child became more attentive, and 12.3 % said their child became less
capricious and more balanced. 86.0 % of respondents reported that their children suffered from colds less often.

Conclusion. The survey data allowed for a preliminary assessment of the specifics of young athletes’ training, including the age at which children
begin playing sports and certain aspects of the training process (class schedule, training hours). The data obtained demonstrate the need for a scientific
study of the organization and conditions of young athletes” sports training to substantiate criteria for assessing a child’s readiness for sports based on
their physiological, physical, and psychological state, taking into account an in-depth study of the minimum age for starting sports. This will promote
the normal functioning of the child’s primary body systems and reduce the risk of developing health problems.

Keywords: young athletes, minimum age for starting sports, hygienic conditions, training process, functional status, health
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1. BBegennue HO [jaHHBIe MCCAENOBaHUSA (parMeHTapHbI, HEJOCTATOY-

Pa3BuTMe [€TCKO-IOHOLIECKOTO CIIOPTA SIB/ISETCS Of- HBl M HOCAT IPEUMYILIECTBEHHO OOOOIEeHHbI XapaKTep.
HOIT 13 BOXHENIINX 3a7ad, OT PelIeHMsT KOTOPbIX 3aBUCUT Kak mokassIBalOT MCCIe[OBaHMS, ITAHNPOBAHIE TPEHUPO-
¢dbopMupoBaHMe 1 YKpeIUIeHNEe 3X0POBbs HMOAPACTAIOIIEro BOYHOT'O IIPOLlECCa B [ETCKO-IOHOIIECKOM CIOpTe B 60/Ib-
IOKO/IeHYst. BMecTe ¢ TeM M3BECTHO, YTO HAPSIAY C TIOTIOXKU- IIHCTBE C/Iy4aeB peIIaeTcss HELOCTATOYHO 3¢ddeKTnBHO
Te/IbHBIM B/IMSIHVEM Ha (PYHKIMOHATIbHOE COCTOSIHNUE U 3[10- [9], Taxkxe He B monmHOM 06beMe obecednBaeTcsa 6e3omac-
POBbeE [JETCKOTO OpraHmama [1] criopt MoxkeT sAB/IATHCS ak- HOCTb TPEHMPOBOYHOTIO IPOLeCcCa B CIIOPTUBHBIX LIKOJIAX,
TOPOM pucKa GOPMUPOBAHNUS PA3TUIHBIX TATOTOTUIECKUX HapyIIAITCs TPe6OBAHNS K IPOJO/DKUTEIBHOCTI TPEHUPO-
COCTOSTHMIL [2-6], 4TO 0COOEHHO BaXKHO YUUTBIBATD IIPY OP- BOK, KOTOpasi B OT/Ie/IbHBIX BI/IAX CIIOPTA IPEBbIIIAET JOIY-
raHM3ALUY CIIOPTVUBHOI IIOATOTOBKY IETell 1 IIOLPOCTKOB. CTUMBble 3HAYeHNs, He 06ecIednBaeTCsl HaJIeXaluil KOH-

[TpoBeneHHBII CHUCTEMATUIECKUIT 0030p HAYYHBIX 3a- TPOJIb 3a IOBeJeHMeM JeTell CO CTOPOHBI TpeHepa [10-12].
PYOEXHBIX U OT€YECTBEHHBIX MCTOYHMKOB, ITOCBSIEHHbIX HecobiofeHte BpeMeHHbIX ITOKasaTeslell JABUTATENBHOTO
U3YYEHUIO0 [AHHOTO BOIPOCA, BBIABWI Psf MpobieM, Ka- peXnMa 1 OTAbIXa HETaTUBHO BIMSAET HA TPEHUPOBOUHBII
CAIOI[UXCST HOPMATUBHO-IIPABOBOTO PeryIMpoBaHus [7], 3¢ deKT B [eTCKO-IOHOLIECKOM CIIOPTe, YTO MOXeT OBITH
HAyYHO-METOMYECKOTO OOeCIIeueHNs] MOATOTOBKU IOHBIX 06yCIIOBTIEHO HECOOTBETCTBUMEM YPOBHS J[BUTATEIbHOI
CIIOPTCMEHOB, CTelleH! IPOPabOTaHHOCTY HAYYHOTO 060- aKTUBHOCTY (PU3MOMOTNYECKMM, (PUSMIECKMM U IICUXOTIO-
CHOBaHMSI BOIIPOCOB HOPMMPOBAHNS KPUTEPUEB ONTU- CUYECKUM BO3MOXHOCTSM pebeHKa, MpefoIpee/ oM
MaJIbHOCTU ¥ MHTEHCHMBHOCTY Harpy3Ky, BOo3pacTa Hadaja ¢dbopMupoBaHe PUCKOB 3T0pPOBbIo [13, 14].
3aHATHUI CHOPTOM B 3aBUCHMOCTM OT BMAa cropTa [8, 9]. VI3BecTHO, YTO HapAAy C MHTEHCUBHONM (PU3NIECKON
B Hacrosiiiee BpeMsi BeLyTCs MCCIENOBAHN IO OIpeferie- M ITCUXOIMOLMOHAIBHONM HArpysKoil (akTopamm pucka
HMIO OIITYMA/IbHOI MHTEHCUBHOCTU I IPOJO/DKUTEIBHOCTHI 3IOpPOBBI0 SIBISIETCS HECOOIOfieHIe T[UTHMEeHNIECKUX YC-
¢uU3MIecKNX HATPY3OK /IS A€Tell PasAMYHBIX BO3PACTOB, JIOBUII, B KOTOPBIX OCYLIECTB/SIETCA TPEHUPOBOUHBII
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U COpeBHOBATeNbHBIN Iponeccs [12, 15, 16]. Tak, mo pe-
3y/IbTaTaM aHKETUPOBaHUA, IIPOBELEHHOTO cpemu 223 Tpe-
HepoB B 25 BUJAX CIIOPTa, M3 TUTMEHMYECKUX (PakTopoB,
BIVSIOLIMX Ha COCTOSIHME 3J0POBbsI CIOPTCMEHOB, Ha Iep-
BoM MecTe (58,1%) cToAT pakTOphI picKa, 06yC/IOB/ICHHbIE
HeCOOIIofieHIeM CaHUTAPHO-TUTMEHNIeCKUX YCaoBmit (ma-
paMeTpOB MUKPOK/IMMATa, OCBEILleHHOCTH, KaueCcTBa BO3AY-
Xa) CHOPTUBHBIX 33JI0B M IPYTUX COOPY>KeHMII, Ha BTOPOM —
HECOOTBETCTBMUE CIIOPTUBHON SKUIVPOBKU U CHOPTUBHOTO
VHBEHTaps (PU3MOIOrNIeCKMM BO3MOXXHOCTSAM 3aHMMAIO-
wmxcst (23,7 %), Ha TpeTbeM — HECOOMIoIeH e TMIHOI TH-
I'VieHbl, PeXMMOB NuTaHus U ruppatanuu (18,1 %) [17].

Crenyer oTMeTUTb, 4To B KoHmenmum pasButus gert-
CKo-IoHolIecKkoro cropta B Poccun o 2030 ropa’ cosmanue
YCIIOBUIL 1A 3aHATUI HeTbMU U IOAPOCTKOB CIIOPTOM SB-
JISIeTCSL OHUM Y3 IPUOPUTETHBIX HaIlpaB/IeHMIT, KOTOPBIM
IIPe[yCMOTPEHO YCTAHOBJIEHNME B COOTBETCTBYIOIIVX HOP-
MATMBHBIX [IPAaBOBBIX aKTaX HAYYHO 06O0CHOBAHHOTO MUHU-
MasIbHOTO Bo3pacTa (10 BYJjaM CIIOpTa) 3a4MCIEHNUs JieTel
s oOydeHMs IO [OIOTHUTENbHBIM O00pa30BaTeNbHBIM
IIporpaMMaM CIIOPTMBHOJ IIOATOTOBKM, pPerylupoBaHuUe
6€301acHOTO TPOBEEHMsI TPEHNPOBOYHBIX ¥ CIIOPTUBHBIX
MepONpUATUIL, OOHOB/IEH)E HAYYHO OOOCHOBAHHBIX HOPM
HeJIeJIbHOM JBUTAaTeNIbHON aKTMBHOCTY, TapaHTUPYIOLIVX
O3JOpPOBUTENIbHBI U pasBUBAINI 3QEeKT OT 3aHATHIL
(buU3NIeCcKOil KYIbTYPOIl U CIOPTOM, a TAaK)XXe MpOBefeHIe
HayYHO-VCCIEOBATENBCKUX PAbOT B MHTEpecax pasBUTHUS
IETCKO-FOHOIIECKOTO CIIOPTA U €ro MEAUIIMHCKOTO obecrre-
YeHSI C I1e/TbI0 TPOGIIAKTUKI TPABM I 3a00/IEBAaHIIT FOHBIX
CIIOPTCMEHOB.

Y4auTsiBast 60MBILIYIO MOMY/ISIPHOCTD 3AHATUII CIIOPTOM
Cpenyl IeTCKOTO U MOAPOCTKOBOTO HAaCe/IeHNUs, MHTEPeC KO-
TOPOTO K CIIOPTY B IOC/IefHee BpeMsi HeOOBIUATHO BBICOK
U XapaKTepu3yeTCsi TeHAEHIMel KO Bce 60/mee paHHEMY BO3-
pacTy Havyaja 3aHATUII pas3JIMYHBIMY BuUfaMy criopTa [18],
aKTya/IbHBIMU SABJIAIOTCA BOIPOCHI M3y4YeHNI OpraHU3annn
U YCTIOBYII TIOATOTOBKY IOHBIX CHOPTCMEHOB.

B cBs3U ¢ 9TUM LeNIbI0 MCCIENOBAHUA ABJIACTC U3y4e-
HIle 0COOEHHOCTETt COBPEMEHHOTO COCTOSIHVSI OPraHU3ann
CIIOPTMBHOJI MOATOTOBKM I0HBIX CIIOPTCMEHOB B 3aBUCHMO-
CTM OT BUJJa CITIOPTA, KOTOPBIM OHM 3aHMMAIOTCH.

2. Matepuanpl 1 METOJbI

MatepnanamMu [Ig aHanM3a IOCTYXWIM pe3ylbTa-
THl CIUIOLIHOIO OHJIAJH-aHKeTMPOBAaHUA popuTeneit (3a-
KOHHBIX IIPEJICTaBMUTeJIell) MeTeil, 3aHMMAIOIMXCS CIOp-
TOM, U MX TpeHepoB. AHKeTsl 6butu paspaboransr PBYH
«HoBocubupckmit HUW rurnens» PocnorpebHagzopa’.
B xofie aHKeTMPOBAHMUS OLIEHUBAIOCH CYOBEKTUBHOE MHe-
HIle PECIIOHIEHTOB O BOBJICYEHHOCTHU [eTell 3aHATUEM
CIIOPTOM, XapaKTepUCTMKAX TPEHUPOBOYHOIO IIpOIec-
ca (Bo3pacT Hauajia 3aHATUI CIOPTOM, YCIOBMA M PEXUM
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TPEHMPOBOK), IICUXO3MOLVIOHAIBHOM COCTOSIHUM JieTell
IO ¥ IOCTIe TPEHNPOBOK, B TOM 4MC/Ie C OLIEHKOM B3aIMOOT-
HOLIIEHNII C TpeHepoM (cyObeKTUBHO 10 10-6a/1bHOI mKa-
ne). B aHkeTHpoBaHMYU NpUHAIM ydacTue 2827 pomuTenei
(3aKOHHBIX ITpeficTaBuTeNelT) 1 411 TpeHepOB, OCYIeCTBLA-
IOIIMX ITIOATOTOBKY IOHBIX CIIOPTCMEHOB.

CTaTHCTMYecKUiI aHaAM3 MaTepUasioB OCYIIeCTBIIAT-
Cs C UCIONb30BaHMEM IIaKeTOB Iporpamm Statistica-10.0
u Microsoft Excel ¢ mprmMeHeHMeM MeTOIOB OINCATENBHOI
CTaTUCTUKM B 3aBMCUMOCTY OT pacIpefiefieHNA C pacde-
TOM CpefHUX BemuuuH (M) M CTaHZApPTHBIX OTKIOHEHUI
(£SD), menmansl (Me), MHTepKBapTUIbHBIX pPa3MaxoB, 25—
75 nepuentuneit [QL; QU]. Pasnuums cuntany 3HaYMMbIMU
mpu p < 0,05.

[TpoBenenne uccnenoBanust 6b10 opo6peHo Jlokasb-
HBIM 3TmdeckmMm komuteroM (mporokon JI9K OBYH
«HoBocubupckmit HUW  rurnensr» Pocmorpebragszopa
Ne 6 o1 01.10.2025 1.).

3. PesynbTarsl

AHKeTPOBaHNEM YCTAaHOBJIEHO, uTo 84,0% pmeTeii-pe-
CIOHJIEHTOB IPOXMBAKOT B ropofax, u3 Hux 60,4% co-
CTaBJIAIT Manbunky, 39,6 % — meBouku. OKOIO YeTBepTH
IeTell 3aHMMAIOTCS CIIOPTUBHBIMU urpamu (25,6 %) u epu-
HobopcTBaMu (23,0 %). COXHO KOOPAMHALIOHHBIMH (XY-
IOXKeCTBEHHAs TMMHACTHUKA, CIIOPTUBHAS aspoOMKa) U [u-
K/IM4ecKyMH (TTaBaHue, IbDKHBIN CIOPT, IeTKas aT/IeTKa)
BIJJaMJ CIIOPTA 3aHMMAIOTCA COOTBETCTBEHHO 18,9 11 16,8 %.
JlecaTas yacTh OIPOLIEHHBIX YKa3a/la Ha 3aHATUA IIaxXMaTa-
MU, ITy7IEBOM CTpenbbOoIl, KOHHBIM CIIOPTOM U TaHIIAMIA.

IIpoananusyupoBaHbl JaHHbIE, XapaKTepU3YyIOIIMe MU-
HVMJIbHBIII BO3pacT Hayala 3aHATUI CIIOPTOM B 3aBUCH-
MOCTM OT BUA{OB criopra (Tabm. 1).

YcTaHOBNIEHO, YTO CpeNHMII BO3pacT Hadaja 3aHATUI
CIIOPTOM B 3aBUCUMOCTU OT 3Talla CIOPTUBHOI O OTOBKI
COCTaBJIAN B CpefiHeM OT 4,5 + 1,5 10 6,4 = 2,4 rofa Ha criop-
TUBHO-03[JOPOBUTEILHOM 1 OT 5,3 = 1,9 10 8,1 + 1,6 roma —
Ha HAYa/JIbHOM 3Talle CIIOPTMBHOI IOAroToBKu. CpenHee
KO/IMYECTBO TPEHMPOBOK B T€UEHNE HELE/IN B 3aBUCUMOCTI
OT BIUJA CIIOPTa Ha Ha4ya/JbHOM 9Talle CIOPTUBHOI IOATO-
TOBKJ HaxXOAWIOCh B npefenax ot 3,4 + 1,1 1o 5,4 + 1,9 3a-
HATHA. [Tpy 3TOM IPOJOIKUTENBHOCTD OFHONM TPEHMUPOBKIU
COCTaB/ANA OT 73,4 + 24,1 10 152,2 + 62,9 MUHYTHI

AHanu3 1o oTenbHBIM BuaM cropta (Tabi. 2) BBISABIIL,
YTO CpefHMe IOKa3aTeM MUHUMA/IbHOTO BO3pacTa Hadala
3aHATUIL OTHEIbHBIM BMJAMIU CIOPTa Ha CHOPTUBHO-03-
OOPOBUTEIbHOM OdTalle HaXOOWINCh B Ipepenax oT 4,1 =+
0,9 1o 9,4 £ 2,6 ropia, Ha 9TaIe Ha4a/IbHOI CIIOPTUBHOI IO -
roToBKu — ot 4,4 + 1,5 o 13,0 + 2,1 ropa.

CpepgHue 3HaYeHMS NPOMO/DKUTENBHOCTU OfHON Tpe-
HUPOBKM HaXOJM/IUCh B Ipefienax ot 62,4 + 14,0 mo 202,0 +
59,1 MUHYTHI. AHanus HemenbHOI Harpysku IIOKasarsl,

! Pacniopspxenne IIpaButensctBa PO or 28.12.2021 1. Ne 3894-p «O6 yrBepxaenny KoHIeniuy pasBUTHs [AETCKO-IOHOLIECKOTO CIOPTa

B Poccuitckoit @enepanynu fo 2030 rofa 1 ITaHa MEpOIIPUATHIL 110 ee peann3arum».

2https://www.niig.su/inf-materials/sport
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Tab6bnuma 1

XapaKkTepucTnKa OpraHu3anui TPEHNPOBOYHOTO MPOIECCA B 3aBUCHMOCTH OT Bujia ciopta (M + SD)

Table 1

Characteristics of the organization of the training process depending on the type of sport (M + SD)

Buppl ciopra

CnoptuBHO-
03[I0POBUTEIbHBIN 3Tl

HavanpHbplii 3TaN CIOPTUBHOM MOATOTOBKM

. KonmnmuectBo IIpomomkuTenbHOCTD
Bospacr Hayama 3aHATHI, Bospacr Hayama .
. TPEHNPOBOK OJHOII TPEeHUPOBKM,
et 3aHATHIA, TeT
B HEIENI0 MUH.
Luknugeckue 59+ 2,0 6,9 + 2,0 4,1+1,7 - 73,4 +24,1**
C0>XHOKOOPAVMHALMOHHBIE 4,5+ 1,5 53 +1,9* 45+ 1,6 152,2 + 62,9"*
CropTyBHBIE UTPbI 55+ 2,0 7,4 +2,8"4¢ 54+ 1,9* 101,0 + 32,8"*¢
EpnuobopcTBa 6,4 + 2,4*¢ 8,2 +2,4*¢ 3,8+1,2%- 108,4 + 50,1**
IKcTpeManbHbe** 5,3 +2,0*** 8,1 +1,6*¢ 34+1,1* 100,5 + 24,0"*¢

IIpumeuanue: CTaTUCTUYECK 3HAIMMBIE PAs/IMIIS C IOKA3ATEAMIL: * — LMKINIECKUX BUAOB; " — efUHOOOPCTB; * — CTI0XXHOKOOPAMHALIN-
OHHBIX; * — IPYIMX BUJIOB; ** — 3KCTpeMasibHbIe BUJbI COPTa — CHOYOOPH, GpucTaill.
Note: statistically significant differences with the indicators of: * — cyclic types; * — martial arts; * — complex coordination; * — other types;
** — extreme sports — snowboarding, freestyle.

Tab6bnuma 2

0co6eHHOCTH OpPraHM3aIMU TPEHNPOBOYHOTO MPOIiECcCa IO OTAeNbHBIM BufgaM copra (M + SD)

Table 2
Features of the organization of the training process for individual sports (M + SD)
CHopTiBHO-03I0POBHUTENTbHBII . .
sran HavanbHbIii 3TNl CIOPTUBHOI MOATOTOBKI
Buppr cnopra IIpomomKuTENbHOCTD
Bospacr navana sanaTuit Bospact Ha:mna Komrecrso OJHOI TPEHMPOBKH,
3aHATUI TPEHUPOBOK B HeJleI0 -
ITnaBanue 58 +2,1 6,9+ 2,1 4,1+ 1,7. 72,6 £22,8
JIBDKHBII CIOPT 59+1,3 6,6 £ 1,6 3,9+1,5. 84,4 + 36,7
Jlerkas aTneTuka 58+2,0 6,4+1,8 3,5+2,0 62,4+ 14,0
CropTuBHas ITMMHACTHKA 48 +1,7 6,0+1,9 4,1+1,3 120,3 + 37,9
XyZo)KeCTBeHHasl TMMHACTHKA 4,1+0,9 44+1,5 53+1,6 202,0 £ 59,1
Dyr601 56+1,5 52+23 52+ 14. 95,6 + 27,1
Boneit6on 6,3+2,6 10,1+ 2,1 43+1,3 114,9 + 22,3
Backer6on 6,9 +2,0 74+ 1,1 39+ 1,4 94,4 + 36,4
Kepnuur 6,9 +2,4 10,1+ 1,5 34+1,1 79,3 +20,3
XoKKkeit 4,9+1,3 56+1,5 6,1 +1,9 95,1 + 36,7
BocrouHble egyHO60pCTBA* 59+2,4 6,9+25 3,8+1,1 101,7 £ 24,3
Bopsba 6,5+ 2,3 8,0+2,2 41+19 94,5 + 20,5
dexToBaHME 6,6 £2,4 9,0 +1,7 4,0+ 1,0 115,4 + 26,8
CMellaHHbIE eAMHOOOPCTBA 6,8 +2,6 8,1 £3,0 3,6+1,4 107,9 + 39,2
CHOy60pAMHT 54 +2,1 8,2+1,7 34+1,1 100,0 + 24,0
Dpucraitn 51+1,9 78+1,5 34+1,2 101,2 + 24,1
[Taxmatet 57+1,7 6,3+ 1,6 2,9+0,6 113,2 £ 35,3
IlyneBas cTpenbba 6,6 +2,9 11,3+ 1,6 2,8+0,7 106,8 + 28,9
KoHHBbliT cliopT 7,4+ 30 10,1 £+ 24 4,1+1,4 108,9 + 44,7
TaHIbI 56+ 1,7 6,5+ 2,6 2,8+0,9 79,6 £ 24,9
Hayapnmd)TMHr 94+26 13,0 £ 2,1 3,0+0,6 88,3 +21,9

IIpumeuanue: * — BOCTOYHBIE €AMHOGOPCTBA: KEKYCUHKALL, TXOKBOHLIO, KapaTe, KapaTe-J{0, KYHO.
Note: * — martial arts: kyokushinkai, tackwondo, karate, karatedo, kudo.
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YTO CpefHAA NIPOJO/DKUTE/IBHOCTD TPEHMPOBOK I10 KOMMYe-
CTBY 4acOB B HEJENI0 COCTaB/Ana 5,3 + 3,4 yaca B IUK/IN-
YeCKUX BUJAX CIOPTa, 5,9 + 2,3 — B 3KCTpPEMAJIbHBIX, 7,1
+ 3,2 — B eguHOGOpCTBaX, 9,0 + 4,1 — B UrpoBHIx u 12,4
8,1 — B CJIO’KHOKOOPAVHALMOHHBIX BU/IaX CIIOPTA.

IIpy MHAMBUYaNbHOM OLEHKE BBIABIEHO, YTO MEHee
8 4acoB B HeJE/II0 3aTPAYMBAIOT Ha TPEHUPOBKU 63,3 % [e-
Tell PECIIOHJIEHTOB, YTO XapaKTePHO I 3aHATUI Ha CIIOp-
TUBHO-03[JOPOBUTEIbHOM 3Talle. B faspHelieM Ha Hadajib-
HOM 3Talle CIIOPTMBHOJ IOATOTOBKM HeJieNlbHasA Harpyska
oT 8 10 18 yacoB ormevaeTca y 29,3 % IOHBIX CHOPTCMEHOB,
a 7,4 % peTeit TpeHUPYIOTCS 110 18 1 6oJIee 4acoB B HEMIEIO,
YTO COOTBETCTBYET HEJE/IbHOM 9acOBOV HAarpyske, pernia-
MeHTUpyeMoyt DefiepabHBIMM CTaHJApTaMy CIIOPTUBHONM
IIOATOTOBK 110 GOJIBIINHCTBY BUOB CIIOPTA [i/Is1 HAYa/IbHO-
ro 3Tama.

Bei6op Buma copra B 61,8% [meTu ompemensn camiu,
B 38,2% — popurenu. CpegHuit Bo3pacT BeIOOpa CropTa
IeTbMU CAMOCTOATE/IPHO COCTaBU/I HAa CIIOPTUBHO-03[,0pPO-
BUTEJIbHOM 3Tarlie 5,8 + 2,2 rofia, Ha 3TaIe IepBOHAYA/IbHON
MOAroToBKM — 7,5 + 2,7 ropa. Ilpu Bribope Bupa cropta
POLUTENAMI 3T MOKAas3aTenu ObIIM COOTBETCTBEHHO 5,5 *
1,1 n 6,6 + 2,4 ropa. Pasnmuansa Mexxny IoKasaTenaMy JeTein
U pORUTeNIell CTaTUCTUYeCKU JOCTOoBepHHI (p < 0,05).

ITo mamHBIM ompoca, 42,0% TpeHMPOBOK IPOBOJMUTCSA
B JHeBHOe BpeMmd, 36,0% — B yrpennue u 22,0% — B Be-
JepHMe Jachl. B yTpeHHMe dacsl 6ojblile, YeM B BedepHIE,
KOJIMYECTBO TPEHUPOBOK B HEJETIO (COOTBETCTBEHHO 4,8 +
1,8u3,7+1,1,p<0,05)u 607IbIIast UX IPOJO/DKUTETBHOCTD
(109,9 + 47,2 m 103,6 + 54,1 mun., p < 0,05).

Bonpiass vyacts fereit (85,0 %), 3aHUMAIOIIMXCS CIOP-
TOM, MMEIOT COPEBHOBATE/IbHBINM ONBIT. Y TaKUX J[eTel
10 CPABHEHMIO C He MMEIOIMMM eT0 60/tee paHHUIT BO3PacT
Havyasia CHOPTUBHBIX 3aHATMi (5,5 = 2,2 u 6,2 + 2,4 roxa,
p < 0,05 COOTBETCTBEHHO) U BO3pacT Ha HaYa/IbHOM 3TaIle
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Puc. 1. YactoTa nameHeHWn B NOBEAEHUM IOHBIX CMOPTCMEHOB
nocne Havana 3aHsiTuii cnopTom, %

Fig. 1. Frequency of changes in behavior of young athletes after
starting sports, %
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criopTyBHOI nogroroskn (7,1 = 2,6 n 7,8 + 2,4 rofa, p <
0,05), cTaTUCTUYeCKN 3HaYMMO OOJIblilee KOMMYECTBO Tpe-
HIPOBOK B Hepenmo (4,5 + 1,1 3,2 £ 0,9, p < 0,05) n gonbuie
UX TIPOROJDKUTENBHOCTD (113,7 + 52,7 n 86,7 + 24,9 MuH., p
< 0,05). Ho mmpu 3TOM y HMX MeHbllle IIPOJO/DKUTEIbHOCTD
CHA B IHU TPEHUPOBOK (8,3 + 0,9 u 8,7 £ 0,9 vaca, p < 0,05)
U HIDKe YpOBEHb B3aMMOIIOHVMMAHMA C TpeHepoM (8,8 +
1,71 9,2 + 1,4 6amna, p < 0,05).

IIpoABNAIOT MHTEPEC K YCIOBUAM, B KOTOPBIX OCYIECT-
BIIAIOTCA TPEeHUPOBKU, 94,7% popureneir. bonee 80,0 %
PECIIOH[IEHTOB YKas3a/y, 4TO CIOPTMBHOe 060pymoBaHMe
VI aMyHMIIVA, IPeNHa3HAYEeHHbIE CIENANbHO [IA NEeTCKO-
ro BO3pacTa, B IpollecCe TPEHUPOBOK HE MCIONb3YIOTCH,
16,6 % popuTeneit OTMETIIN, YTO CIIOPTUBHOE 060pPyHOBa-
HIe ¥ MHBEHTapb [JIA 3aHATUI B MIAJLIMX TPYNIaX OT/IM-
YaeTcs OT MCIO/Ib3YeMbIX B CTAPIINX IPYIIIAX.

Ha Bompoc, Kakue M3MeHEHMA POJUTENM B LETIOM OT-
MeYaloT B IIOBefleHNM pebeHKa ¢ MOMEHTa Hadajla 3aHATHA
CIIOPTOM, B GONBIIMHCTBE IIOTyYE€Hbl OTBETHI, YTO OH CTasl
6o7ee aKTUBHBIM, 60JIee BHIMATETbHbIM, MeHee KaIPI3HbIM
u 60/1ee ypaBHOBelLIEHHBIM (puc. 1).

OrneHKa pomuUTeNIsAMM V3MEHEHUII B IOBEEHNUM [eTeil
B JJHU TPEHMPOBOK ITOKa3asa, 4T0 y 14,2 % meTeil B epuop,
epef; TPEHNPOBKOI U MOC/Ie Hee aKTMBHOCTD HIDKE 00bIY-
HOVI I/ MX MOBefeHus, y 8,5% aKTMBHOCTD IOBBIIIAETCA,
YacTb POAIMTENEN YKa3bIBa/IM, UTO UX AETH B JHY TPEHNPOB-
KI CTAaHOBSITCS 60rtee Karrpu3HeIMI (puc. 2).

ITpomomKNTENbHOCTD HOYHOTO CHA IOHBIX CIIOPTCMEHOB
Oblla HECKOIbKO MeHbIle B JHU TPEHUPOBOK IO CpaBHe-
HMIO C JHSAMMY, CBOOOLHBIMY OT TPEHMPOBKI, U COCTABISIIA
B Cpe/IHEM COOTBETCTBeHHO 8,4 + 0,9 1 8,9 + 1,1 4aca.

Ha Bompoc oLleHKM M3MeHEHUII B COCTOSHUU 3[0pO-
Bbs J€Tell IOC/Ie Havaia 3aHsATUIL CIIOPTOM OOJIbILast YacTb
OIPOIIEHHBIX OTBETWIN, UTO AETH CTanu pexe 60meTh
mpoctygHbiMu  3abomeBanusiMu (86,0%), u mumb 4,0 %

9,3
6,9

53
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19,1
10,6
66,3
80,5
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bonee xanpusHblit ;
MeHee KaInpy3HBIT

Bornee akTuBHBIN

AXKTUBHOCTD He
M3MeHAETCS

100

OIlocne TpennpoBku B o TpeHMPOBKM

Puc. 2. YactoTa nsMeHeHun B NOBEAEHUMN HOHbIX CMOPTCMEHOB
B IHW TPEHUPOBOK, %

Fig. 2. Frequency of changes in behavior of young athletes on
training days, %
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PeCIIOH/IEHTOB yKa3anu Ha 6ojee 4acToe obpalleHne K Bpa-
4y C HavajioM 3aHATUI criopToM. IIpy sTOM KaXXnblit fecs-
TBIII POJUTENDb YKa3ajl Ha OTCYTCTBUE M3MEHEHMIL B COCTOS -
HUY 3[J0POBbA.

ITpoBefeHo cpaBHeHMe JAHHBIX aHKETHOTO OIIpOCa po-
IMTeneit M TPEHEepOB 110 BOIIPOCaM OPraHM3ALUU TPEHUPO-
BOYHOTO Ipornecca. CylecTBEHHO OTINYA/INCDh [TOKa3aTeIn
BO3pacTa Hayaja 3aHATHUI CIIOPTOM KaK Ha CIIOPTMBHO-03-
TOPOBUTENTbHOM, TaK M Ha HA4aJbHOM 3Talle CHOPTUBHOIN
IIOfTOTOBKM II0 JIBDKAM U BOCTOYHBIM eAMHOOOPCTBAM, KO-
TOpble COOTBETCTBEHHO Ha IBa U Ha Tpu ropa Obimm 6onee
PaHHMMU IO MHEHMIO popuTeneil. B Takux Bupmax cnopra,
KaK CIIOPTMBHas TMMHACTIKA, XOKKell, HAIIPOTUB, POIMUTENN
yKasbIBaIu 60JIee IIO3HIE CPOKY HadajIa 3aHATHUIT Ha 060X
sranax (tabim. 3).

Cregyer OTMeTUTH, YTO Hambosjiee HU3KMe IIOKa3aTe-
MM MMHMMAJIBHOTO BO3pacTa Havyaja 3aHATUI OTMeYeHbI
B CIIOPTMBHON I'MMHACTMKe KaK TpeHepamu (Tpu roga —
Ha CIIOPTMBHO-O3[JOPOBUTEIbHOM 3Talle U IATb JeT —
Ha 3Talle Haya/JbHOI CIIOPTUBHON NOATOTOBKM), TaK U pPO-
murensaMu (COOTBETCTBEHHO 5 1 6 JIeT).

Ha Bompoc 06 wncrnonp3oBaHmu CIOPTUBHOIO 060-
PYROBaHMA M aMyHWLUV B COOTBETCTBUU C OCOGEHHO-
CTAMM [IeTCKOTO Bo3pacTa 79,6% TpeHepoB OTMETUIIN,
YTO OHM UCIIO/NB3YIOT B CBOEIl paboTe CIOPTUBHOE 060pPY-
nosanue, u 90,5 % ykasany Ha MICIIONIb30BaHMe CIIOPTUBHOTO
MHBEHTApsI, B TO BpeMs Kak 6oree 80,0 % popurerneit oTMe-
TUIN, YTO CIIOPTUBHOE 0OOPYAOBAHIE U aAMYHULNS, COOT-
BeTCTBYyIOIIMe (U3VOIOTUIECKUM OCOOCHHOCTAM JIeTCKOTO
BO3pacTa, Ha TPeHMPOBKAX He MCIIOIb3yeTCs.

4. Iuckyccus

JlaHHbI aHAINM3 AB/IAETCS (HPArMEHTOM KOMIIIEKCHOTO
HAy4YHOT'O MCCIENOBAHMA 10 U3YYEHNIO YCIOBUII OPTaHM3a-
L[MM TOATOTOBKM IOHBIX CIIOPTCMEHOB C Iie/IbI0 0O0CHOBa-
HMsI MUHMMAJIbHOTO BO3pacTa IpueMa AeTell Ha obydeHne

[0 [JOIOJHUTEJIbHBIM 00pasoBaTeNbHBIM IPOrpaMMaMm
CIIOPTVMBHOI MOATOTOBKM (IO BUfIaM CIIOPTa) C YY4eTOM MC-
CIefloBaHMsI OCOOEHHOCTel! 3J0POBbs, POCTA M PasBUTHS,
(GYHKLIUMOHMPOBAHNS — NCUXO(DU3MONOTUYECKUX — CUCTEM
JeTell HOIIKOIBLHOTO M MIAfIIIETO IIKOIBLHOTO BO3pPacTa.
[TpoBeneHHOE COLMONIOIMYECKOE VICCTIEOBaHMe I03BOJIIIIO
HOYYUTDb [AHHbIE, HO3BOAIIINE OLEHUTb OCOOEHHOCTN
OpTraHM3aLy 3aHATUI CIOPTOM JieTel U IIO[POCTKOB C TOY-
KU 3peHNA POJMTeEIell IOHBIX CIIOPTCMEHOB.

YcraHOB/IEHO, 4TO 6O/Iee IOMOBUHBI [jeTeil PeCIOH-
IEeHTOB 3aHMMAIOTCS UTPOBBIMU BUJIaMM CHOPTA U €VHO-
6opcTBamMu, 6oee TpeT — CIOKHOKOOPAMHALIMOHHBIMI
(XymoxecTBeHHast TMMHACTMKA, CIOPTUBHAs adpobuka)
Y IMKIMYeCKUMIU (IUTaBaHue, IBDKHBI CIIOPT, TIeTKas aTie-
THKa) BUFAMM CIIOPTA, YTO COBIIAlaeT C MMEIOIIMMIICA B JIN-
Teparype gaHHbIMU [19, 20]. JaHHBIe oIpoca II0O3BOIMIN
JaTb OPMEHTMPOBOUYHYIO OLIEHKY BO3pacTa Hadaja JeTell
CTIIOPTUBHOJI IIOATOTOBKOJ, HEKOTOPBIX MOMEHTOB OpTaHM-
3alUy TPEHMPOBOYHOTO IIPOIecca, B YaCTHOCTU pPeXUMa
3AHATUI, 9ACOBOI HATPY3KM.

MuHuManbHbI BO3PACT Hayajla 3aHATUI OTMEYascs
B CJIOKHOKOOPAMHAIMOHHBIX BUJIaX CIIOPTa — B CpefHEM
OH HaxXO[WICA B AManasoHe oT 4 mo 5 yner. Hauano coop-
TUBHOIT IPAKTUKY B MHTEpPBase OT 5 10 6 1eT Habmo[anoch
B LIMK/INYECKIX, SKCTPEMaIbHBIX ¥ UTPOBBIX BUJaX CIOPTa,
Hanboree IO3[Hee HAYA/IO 3aHATHUII CIIOPTOM OTMEYanoch
B rpynmne efguHobopcts (6-8 nmet). B nureparype nmerorcs
JaHHBIE, TIOATBEPXK/aoLIye 60/lee paHHee HAYaIo0 3aHATUI
B CJIOKHOKOOPAMHAIOHHBIX BUJaX CIIOPTA, HO mpu Gonee
o37iHeM Bo3pacTe (¢ 7 JieT), 4TO Ha IPaKTUKe He BCerya co-
BIIafaeT ¢ (paKTHIECKMM BO3PACTOM, KOTOPBIiT B (pUTypHOM
KaTaHMU 9aCTO COCTAB/LIET 3 TOAa, YTO 3aTPYAHAET POopMU-
pOBaHMe alallTall}i OPTraHM3Ma IOHBIX CIIOPTCMEHOB K ycC-
JIOBVAIM TPEHUPOBOYHOTO ¥ COPEBHOBATEILHOTO IIPOLIECCOB
[21], MOXeT CITOCOOCTBOBATD HAPYILIEHNIO (OPMUPOBAHMS
IIPaBIU/IbHON OCAHKMY, POCTY HETCKOTO TpaBMaTU3Ma [22].

Tabnuua 3

CpaBHUTeNbHbBIE JaHHbIE ONIPOCA POJUTENIENl M TPEHEPOB IO BOIPOCY MITHUMATbHOTO BO3PAcTa HavyajIa 3aHATU
cnoprom, Me [QL; QU]

Table 3
Comparative data from a survey of parents and coaches on the issue of the minimum age for starting sports M, [QL; QU]
Bo3spacr Hayana saHATHIL, €T
Bup cnopta CIopTIBHO-03J0POBUTENbHbIN ITAN HavanbHb1ii 9Tan CHOPTUBHOI OATOTOBKI
Popurenn Tpenepsr Poputenu Tpenepsr

JIBDKHBII CITOPT 6 [5;7] 8(7;9] 7 [5; 8] 10 [9; 12]
IInaBanne 6 [3; 8] 6 [5; 7] 7 [5; 9] 7 [6; 8]
CropTuBHas TMMHACTHKA 51[3;7] 3 [3; 3] 6 [4; 8] 5 [5; 5]
BocrouHble earHOOOpCTBA 6 [4; 8] 717; 7] 7 [4; 9] 10 [10; 10]
Bops6a 7 [4; 9] 8 [6; 10] 6 [5; 7] 71(7; 7]
Xokkei 5[4; 6] 4[4; 5] 6 [4; 7] 7[5; 8]
Dyr6071 6 [4; 7] 5 [4; 5] 5[3; 8] 6 [6; -6]
Boneit6on 6 [4; 9] 717: 7] 10 [8; 12] 8[7; 8]
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Amnanmms AJaHHBIX OIIpOCa IO OTAENbHBIM BUaM CIIOp-
Ta IOKa3aj, YTO CaMblii PaHHMII BO3pacT Hayaja 3aHATUNI
CTIIOPTOM XapaKTePeH /A XY[OXKeCTBEHHOM, CIIOPTUBHOM
TMMHACTUKM M XOKKesi. Boree BbICOKmMe TmoOKasateny MuUHU-
Ma/IbHOTO BO3pacTa Havaja 3aHATUI B CIIOPTE OTMEYaNNCh
B KOHHOM CIIOpPTe I [ay9pIudTuHTe.

Bei6op poputensmy Hadaaa 3aHATHIL CIIOPTOM A/ pe-
OeHKa IIPOMCXOFUT B Go/lee paHHEM BO3pacTe IO CpaBHe-
HIIO C CAMOCTOSITE/IbHBIM BBIOOPOM pebeHKa KaK Ha CIOp-
TUBHO-03JOPOBUTE/IbBHOM 3Tall€, TaK U Ha dTaIle HavyaJIbHOM
CIIOPTMBHOJ IIOATOTOBKY (COOTBETCTBEHHO 5,5+ 1,1 1 5,8 +
2,2roma, p<0,05m 6,6 2,41 7,5+2,7 roga, p < 0,05).

CremyeT OTMETUTb, YTO CpPefHUE CPOKU OIpefeleHNs
IeTeli ¢ BBIOOPOM BUfa CriopTa (Ha Tare HavaabHOI CIIOP-
TUBHOM HO,E[I‘OTOBKI/I) I10C/1I€ Havdana CIIOPTUBHBIX 3aHATUN
COCTaB/IAIT B UMKINYECKMX BUJaX CIIOpTa B CpEIHEM OVH
TOoJ, B CIIOPTUBHBIX UT'paX — B OCHOBHOM [iBa rojia ¢ Ham-
6OMBLUIMMY Pa3IMIUsAMM B Boteit6ore (3,8 roga) u KepiuHre
(3,2 ropa). B egmHOGOPCTBAX 3TOT CPOK B CPETHEM COCTAB-
nset 1,8 rofa, B 9KCTpeMaJIbHBIX BUJIaX cliopTa — 2,8 ropa.
Camas Oonplras pasHUIA B BO3pacTe MeXJy HadaJoM 3a-
HATUI (QU3KYIBTYpONl M CIIOPTOM ¥ BHIOOPOM B [ajib-
HeJllleM BUJA CIIOpPTa C L€/IbI0 CIIOPTUBHONM IOATOTOBKU
OTMevajach B IIy/IeBoil cTpenbbe (4,7 roga). B mccienosa-
Hum C.A.VIBaHOBa ¢ coaBT. [20] moKasaHo, YTO Ha ypo-
BE€Hb BOBJICYEHHOCTU HeTe]?I B OIIp€HE/IEHHDbIE BBl CIIOPTA
n BI)I60p crenuann3danumn CInopTMBHBIX 3aHATUI BIIUSIOT
MHoOTMe (GaKTOpbl, Cpeliyi KOTOPBIX PO/Ib POANTENEN, KOTO-
pble B GONBIIMHCTBE CBOEM PAacCMATPUBAIOT 3aHsATHE (U-
3UMYeCKOIl KYABTYPOIl KaK CIIOCOO YKpeIUIEHMs 3[0pOBbs
M B MEHbIIIEN CTEIleHM — Kak CHOCO6 DOCTVDKEHIMA BBICO-
KX CIOPTUBHBIX Pe3y/IbTaToB. ITO 0COOEHHO XapaKTepHO
IS leTelt, HAaYMHAIUX 3aHATHUS B CIIOPTE B 607Iee paHHEM
Bo3pacre (3-5 yeT), B Bo3pacTe 6-12 jieT Ha NepPBbI IJIaH
BI)ICTyHaeT BIVIAHNE COLMA/IBHOTO OKPy)KeHI/Iﬂ. OJIHaKO
OOHVIM M3 KJIIOYE€BbIX (I)aKTOpOB, II0 MHEHNIO aBTOPOB, AB-
JII€TCST Ha/IM4Me PA3BUTON MHQPPACTPYKTYPBI, S7TeMEHTOM
KOTOPOI‘/‘I SABIAIOTCA CIIOPTVIBHbIE O6'I)€KTI)I, n ,E[OCTYHHOCTI)
UX JI1A 3aHATUI feTeil ¥ IOLPOCTKOB, CHIDKAIOIINE BINAHNE
HeCprKTI/IBHbIX (I)aKTOpOB Ha BOBJICYEHHOCTD JE€TCKOI'O Ha-
Ce/leHMsI B 3aHATUSA CIIOPTOM [23].

OHCHK& KOMM4IeCTBa TPEHNPOBOK U UX IIPOJOTIKUTEND-
HOCTU BbIABUIIA HaI/I6OIII:vIIIee KOMNYIECTBO TPEHMPOBOK
B HEE/NI0 B CIIOPTUBHBIX UIpaX, HaIMEHbIIEE€ — B IKC-
TpeMaJbHBIX BMAAX U eguHOOOpcTBax. Hambonpiueri
IIPpOAO/DKUTENDbHOCTHIO OHHOI\/‘I TPEHNPOBKN OTINIA/INCD
CITOXKHOKOOPAMHAVOHHDBIE BUIbI CIIOPTa 1 HauMeHbIIen —
OUKINYECKNE BUODI.

Ilo KOIII/I‘leCTBy TPEHNPOBOK B HEIEIIO }H/I]II/IPYIOT XOK-
Kelf, XyJO)KeCTBeHHas1 TUMHACTHKa 1 ¢pyT60/1. Bropoe mecto
3aHMMAIOT efUHO60pCcTBa. HanMmeHbme 3HAYEHSI JTAHHOTO
II0OKa3aTe/NIA BBIABIANNCH B HyHeBOI?[ CTpeHb6e, mraxmarax,
TAHIAX U Ay9pIUQTUHTE.

CpenHye 3HaY€HYS IPOJO/DKUTENBHOCTY OJHO TPeHM-
POBKM HINPOKO Bapr/IPyIOT B 3aBUICIMOCTI OT BUJA CIIOp-
ta. CymjecTBeHHO 60Jee MPOJO/DKUTEIbHBIE TPEHUPOBKI
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HAO/MIONAI0TCS B XY[OXKECTBEHHOI TMMHACTHKE, INTE/Ib-
HOCTb KOTOPBIX IIpeBbINIaeT 60Jee 4eM B [jBa pasa MPOfO-
KUTeNbHOCTb 10 u3 21 mpefcTaBlIeHHBIX PeCIOHJEHTaMU
Byjax crnopra. CaMoll HU3KOH NPOJO/DKUTENIbHOCTBIO 3a-
HATUI OTIMYAOTCA JIeTKas AT/IeTVUKA, IVIABaHMe U KePJIVHT.

B To ke BpeMs aHanM3 HelelbHOI HATpy3Ku IIOKasar,
YTO CpefHAS MPOfO/DKUTENbHOCTD TPEHNPOBOK IO KO/TI4e-
CTBY 4aCOB B HEJIE/II0 CaMOJ BBICOKOJ OTM€Yasach B C/IOXK-
HOKOOPJMHALIMOHHBIX Bupax cmopra (12,4 + 8,1 wyaca),
CpemM KOTOPBIX NUJiepaMiU IO NPOJOKUTETBHOCTH Tpe-
HIPOBOK ABJIAIOTCA Xy[OXKeCTBeHHasA I'MMHacTuKa (18,4 *
8,4 yaca) u cnoptuBHbIe urpst (9,0 + 4,1 gaca) ¢ Hanbo/Ib-
1Ie TIPOfO/DKUTEIBHOCTBIO TPEHNPOBOK B XOKKee, GpyTOore
" BojIeitbore.

[Tony4yeHHbIE B pe3ynbTaTe OIPOCa JAHHbIE O IIPOBEfie-
HUY TPEHVPOBOK IPEUMYILECTBEHHO B JHEBHbIE M YTPEH-
H1e 9achl (oxoso 80,0 %) MOTYT CBUAETE/NIbCTBOBATD O IIPei-
[OYTEHNN 3aHATUI CIOPTOM Y4eOHOMY IIPOLIECCY B LIKOJIE,
4TO0 OyHeT CrmocoOCTBOBATh HAPYIIEHUIO T[APMOHUYHOTO
Pa3BUTHA TMYHOCTY, @ TAaKXKe OTPAaHMYCHUIO [ATbHENIIEero
KapbepHOTr0 POCTa IOHBIX CIIOPTCMEHOB B BHIOPAHHDIX BUAX
criopra. JlaHHOe IIpe/I0/N0KeH)e BbI3bIBAeT HAYYHbII MHTe-
pec u TpebyeT 6osiee eTaILHOTO aHA/IN3A C YIETOM [JaHHbIX
0 BO3pacTe fieTeil, CMeHbl 06yueHNst B 00111e06pa3oBaTesib-
HOJl OpraHM3aluy, TUIIA OpPTaHM3aAIVM, OCYILIeCTBIIAOIEN
CIIOPTUBHYIO MOTOTOBKY, YTO MOXKET OBITh OFHUM U3 Hep-
CIEKTMBHBIX HAIlpaBJICHUI JaJIbHENIIErO CCeNOBaHNA.

YcTaHOB/IEHO, YTO Y IeTell, KOTOpble MMENN OIBIT y4a-
CTUsI B COPEBHOBAHMAX, OTMEUYEHO Gojlee paHHee HadaIo
CIIOPTMBHOTO OIIBITa, OOJbIllee KOMMIECTBO TPEHUPOBOK
U UX TPOAO/DKUTENIBHOCTD, CTATUCTUYECKN 3HAYMMO IIpe-
BOCXOJIAIIMEe TOKa3aTelIu JieTell, He MMEINUX OIbITa CO-
peBHoBaHMit. OfHAKO y fIeTell, yYacTBYIOIUX B COPEBHOBA-
HUAX, BBIAB/IEHA MeHbIIAA IPOO/DKUTENbHOCTD CHA B JHU
TPEHUPOBOK U 6ojiee HU3KUII YPOBEHD OLIEHKM B3aMMOIIO-
HIUMAHUA C TPEHEPOM, UYTO MOXeT CKa3bIBaTbCS HA IICUXO-
(bU3MOTOTMYECKOM COCTOSTHIM IOHBIX CIIOPTCMEHOB.

IIpu sTOM MMeeT 3HaueHUe CAMOCTOATE/IbHBIN BBIOOP
OeTbMM BMJA CIIOPTa, KOTOPBIM B JAHHOM WUCCIEHOBAHUU
ocyuiectBunn 6omee 60,0 % HeTelt peCIIOHAEHTOB, YTO HEKO-
TOPBIMM aBTOPaMM pacClieHMBAETCsI KaK BaKHBI (akTop
B JAJIbHEMIINX YCIIeXaX B CIIOPTUMBHON MOJATOTOBKE M CBU-
IeTeNbCTBYeT O IOHMMAaHNM 3HA4eHM CTIOPTa /I OpTaHN3-
Ma y>Ke B IeTCKOM Bo3spacTe [1]. OfHaKo caMOCTOSATE/IbHbII
BBIOOD HeTH Henmanu B 6ormee MO3LHEM BO3pacTe MO CpaBHe-
HUIO C BO3PACTOM, B KOTOPOM 3TO 3 HUX JIeJIa/IN POANUTEIN.

BoIAB/IeHBI pacXoXX[eHNA B BOIPOCAX MUHMMAIbLHOTO
BO3pacTa Havyajla 3aHATUII CIOPTOM IO CPaBHEHMIO C JaH-
HBIMY, TIONyYeHHBIMU IIpM aHKETMPOBAHUM TPEHEPOB,
CBUJIETENLCTBYIOLNE O OO/iee MO3JZHEM Havane 3aHATHIL
KaK Ha 3Tale CIOPTMBHO-O3LOPOBUTENILHOM, TaK ¥ IIpU
BBIOOpe BMIa CIHOPTAa HA HAYa/JbHOM I9Talle CIOPTUBHOI
MOATOTOBKY, a TaKXe pas3Iu4Ms B BOIPOCAX UCIIONb30-
BaHMs CIIOPTMBHOIO MHBEHTaps, OOOPYHOBaHMSA U aMy-
HUI[UM, COOTBETCTBYIOLUIMX (PU3MOIOTMYECKOMY BO3PACTY
pebeHka. DTO SABIAETCA OHUM U3 HETaTMBHBIX MOMEHTOB,



OTMECYCHHBIX 60HbHII/IHCTBOM PECIIOHIIEHTOB IIpU OIIPOCE,
7 HE pacXxoamnTcAa C MMEIMMICA MCCIENOBAHMAMU, IIOM-
TBEP)KIAIINMY, YTO [JaXKe IPU HAIUYNU HEeOOXOZVMOro
060pyOBaHNsA He BCe TPEHephl UCIOIb3YIOT ero B CBOEIl
pabore, cioco6CTBYst 9TUM HOPMIPOBAHNUIO PICKA HapyIlle-
HUIO 3[I0POBbsI IOHBIX CHOPTCMeHOB [12]. VimeeT 3HayeHue
I B3aIMOOTHOIIICHNE BCEX y‘{aCTHI/IKOB CIIOPTUBHOTO IIPO-
11ecca, TaK KaK COBPEMEHHBIN JeTCKMIA CTIOPT MpeJIIonaraeT
BK/IIOYEHIe POAUTENEN KaK 00s13aTe/IbHBIX IIAPTHEPOB, BbI-
MIOTHAIOMIMX BaXXHYI0 PYHKLNUIO KaK B IPpOodeCcCHOHAIbHOM
PasBUTHM IOHOTO CIIOPTCMEHA, TAK 1 B COXPAHEHWM €T0 310-
poBbs [24-27].

HpOBeJIeHHI)Ie HaMU UCCIENOBAaHMA, a TAKXKE MMCIOIIM-
ecsl B Hay4HBIX IIyOIMKalMsAX JaHHBIE O He Bcerpa obecre-
YMBAOIINXCA HeO6XOHI/IMbIX yCHOBI/IﬂX TPEHNPOBOYIHOI'O
mpolecca B IaHe 6e30MacHOCTY, MEIOI[UXCS HapyIeHIi
Tpe60BaHMI}‘[ K IIPOAO/DKUTENDPHOCTN VI MHTEHCUBHOCTI 3a-
HHTMﬁ, a TaKXeE K pe)KI/IMy OTZbIXa IOHBIX CIIOPTCMEHOB,
BINAKIINX HA CHMKECHUE (byHKLH/IOHaHI)HI)IX BO3MO>XXHOCTEN
pacTyliero opraHmu3Ma, BOSHMKHOBEHIE pICKA 3ZOPOBBIO
pebenxa [9-12, 14], cBUAETENBCTBYIOT O HEOOXOFUMOCTI
IIOBBIIIEHHOI'O BHMMAaHVA K COBEPIIEHCTBOBAHNIO CUCTEMbI
MeVIKO-610TOrn4ecKoro obecreyeH st MOATOTOBKY IOHBIX
criopTcMeHoB [28] u ganbHeliiIero 60ee feTaIbHOTO U3yde-
HuA C y‘IeTOM BO3pacTa 3aHMMAINXCA HCI/IXO}IOI‘I/I‘{QCKOI‘/‘I,
¢dusnonorndeckoit u GpuanNIecKoil TOTOBHOCTY OpPraHM3Ma
pebeHKa K 3aHATUAM CIIOPTOM.

K orpanndennsM [aHHOTO MCCIEHOBAHUS CIERYET OT-
HeCTHU CYOBeKTUBHOCTD aHKETHPOBAHMS KaK METOfA UCCITe-
OTOBaHNA, KOTOprﬁ, II03BOJIAA OIIEPATUBHO OCyH.[eCTBI/ITI)
B 1n¢poBoit popMe MaccoBLil c6Op Heo6XoaMMOIT MHPOP-
Manuu, IIpy rpaMOTHOM IIOAXOJ€E K aHam/Isy MOXXET MUHMN-
MU3NPOBAThb PUCKU CHVDKEHNS JOCTOBEPHOCTU HOHY‘ICHHI)IX
maHHbIX. IIpOBOAMMOE HCCIeNOBaHIE COBEPXKUT OTpPaHU-
YeHHOE KO/IMYEeCTBO PErVIOHOB, B KOTOPBIX OCYIIeCTBIISIOCH

Bknap aBTOpOB:
Hosuxosa Vipnaa ViropeBHa — KOHIIEMINA, [U3alH 1 OpraHNM3a-
LV MICCTIEIOBAHMA, PeIaKUMA PYKOMUCH.

Pomanenko Cepreii IIaBmoBuy — opraHmsanys U IpOBefieHNe
MCCNIelOBAHNA, AHA/IV3 U MHTEPIPETALUA Pe3y/IbTaTOB.

IIpuxopbko AHTOH IOpbeBMY — CTATMCTUYECKMIT aHAIN3 M VH-
TepIIpeTalys pe3y/l1bTaToB.

CopoxnHa AnekcaHapa BacunbeBHa — aHamu3 JUTEPATYpEI,
TIOAATOTOBKA M HAIIMICAHNUE CTATbIL.
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AHKETMPOBAHMNE, TaK KaK B 3aja4l MCCIIENOBAHNA HE BXOO -
JI0 M3ydeHMe COCTOSHN BOIIpOca B MacurTabax Poccuiickoit
@enepanyy, He OCYIIECTB/IA/ICA AHANAM3 B BO3PACTHO-IIO-
JIOBOM aCIIeKTe M B 3aBMCUMMOCTH OT IIPOXXMBAHNA B TOPOJI-
CKOJI /TN CENTbCKOV MECTHOCTH, YTO ABIAETCA MEPCIEKTUB-
HBIM HaIlpaB/IEHMEM Ja/IbHENIIEr0 MUCCAENOBAHNA HapARY
C M3y4YeHUeM KpuTepueB (PM3MOTOTMYecKON, (PU3NIecKoit
U TICUXOJIOTMY€CKOV TOTOBHOCTH JIETCKOTO OpTaHM3Ma K Ha-
IpysKaM IIpY 3aHATUM CIIOPTOM C II€/IbI0 OIIPENETEeHNA MHI-
HIMA/IbHOTO BO3PACcTa Ha4Yajla CIIOPTUBHOMN NeATETbHOCTH.

5. 3aknoueHue

Takum 06pasoM, IOTydeHHbIE PE3Y/IbTAThl COLIMOIOIN-
4eCKOTO VCC/IeOBAHNS IO3BOIIIN aTh OPMEHTUPOBOYHYIO
OLIEHKY OCOGEHHOCTM OpraHM3alUM U YCIOBUIL CHOPTUB-
HOJl IIOATOTOBKM IOHBIX CIIOPTCMEHOB B 4YaCTM BOIIPOCOB
MMHMMAJIbHOTO BO3pacTa Hadasla IeTell 3aHATUI CIIOPTOM,
HEKOTOPBIX MOMEHTOB OpraHU3alNM TPEHUPOBOYHOTO IIPO-
11eCCa, B YaCTHOCTM PEXMMa 3aHATUI, YaCOBOJ HArpysKu
3aHUMAIOLINXCS CIOPTOM JieTell, U3MEHEHNsI HEKOTOPBIX
oKasaTesneil NCMXO(U3NONTOINMIECKOTO COCTOSHMS FOHBIX
CIIOPTCMEHOB B 3aBMCYMOCTY OT BO3pacTa Havasa CIIOPTHB-
HOIT [esTeIbHOCTY. IlomydeHHble NaHHBIE CBUETENbCTBY-
10T 0 HEOOXOAMMOCTY M3y4eHMs] OPraHU3ALUM U YCIOBUIL
3aHATUI CIIOPTOM IOHBIX CIIOPTCMEHOB C LIeIbI0 HAYYHOTO
000CHOBAaHMSI KPUTEPUEB TOTOBHOCTH pebeHKa K 3aHATUAM
CIIOPTOM IO (PUSMOTIOTNIECKOMY, PU3UIECKOMY U TICUXOTIO-
TUYECKOMY COCTOSTHUIO C YIeTOM YIMyO/IeHHOrO M3ydeHus
BOIIPOCA MUHMMAIbHOTO BO3PACTa Hadasa CIIOPTUBHOI fie-
SITeTIBHOCTH, YTO OyHeT CIoco6CTBOBATh (HOPMUPOBAHNIO
busnomOrnYecknx BO3MOXKHOCTEIl [ETCKOTO OpTaHM3Ma,
mpo¢decCHOHANTBHON OpPMEHTALMY U IPU OPTaHU3ALNU pa-
I[MIOHA/IBHBIX YCIOBUIT TPEHMPOBOYHOrO Iporecca obecre-
YUT CHIDKEHUE PUCKA PasBUTUSI OTKIOHEHUI B COCTOSHUM
3I0POBBSI.
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