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CNOPTMBHAs MeaMLMHA

KAMHUMKQ CNOPTUBHOU MEeAMULLUHBI KAY>XKHUKU) —
70-A€THUHK ONbIT B MEAULLUHCKOM oBecnevyeHum
npodeCCUOHAABHOIO CMOPTA BbICLUUX AOCTUXXEHMU

-

KAMHUKA GAYXXKHUKM) BEAET HAOYYHO-NPAKTUHECKYIO AEAT
Hawu cneuuaAmcTbl NPMHUMAIOT YHACTUE B KPYNHEMH
peHuMAX, OOMEHMBAIOTCS OMNbITOM C BEAYLULUMMU
yHuBepcutetamu. Ha 6ase KAMHMKU PYHKLLMOHM
KAMHHM4YecKoe otaeAeHue Kadcdeapbl CNOPTUBHOM

U MeAUUUHCKOU peabuautaumm Ce4eHOBCKOro YHuBe

OCHOBHbIE HANnpAaBA€eHUA AeATeAbHOCTMU.
yrAY6AeHHbIe MeAULMHCKHME OBCAEAOBAHMS, CbYHKLI.MOHCIAbHGiI
ANATHOCTUKA, KOPAUOAOTUA, BOCCTAHOBUTEAbHOE A€e4YeHUe.

(KAMHWMKA CropTMBHOM MeAMLLIMHbBI)
VA. AY>KHUKK, 24, CTP. ]
D00 5 |www.csmed.ru
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Bo3spacTHaa guHamuka nokasareneu Cepﬂ,e‘-IHO-COCWJMCTOﬁ cucrembl
N BeretTaTUBHONro romeocTta3sa y FOHbIX CMOPTCMEHOB C pa3JfiniHbIMU
TUNaMU BereTaTUBHOM perynauumn

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

®rby «®edepasbHbili Hay4HbIU yeHmp ¢usuyveckoll Ky ibmypbl U cnopma», Mockea, Poccus

PE3IOME

Ilens mccnemoBaHMsA: M3ydeHMe BO3PACTHOI AMHAMMKIU IOKasareneil cepedHo-cocymucToil cuctembl (CCC) M BereTaTMBHOTO IOMeOCTasa
Y I0HBIX CIIOPTCMEHOB 5-7 JIET C PAa3/IMYHBIMYU TUIIAMI BET€TATUBHON PEry/IALN.

Marepuaibl 1 MeTOAbI. B nccrenoBanny npuHsm yaactue 260 I0HBIX CIIOPTCMEHOB (XOKKelt, GpyTOOII, CIOPTIBHAS IMMHACTIKA, TOPHBIE JIBDKIL)
5-7 net. O6cenoBaHme BKIIOYANIO M3MepeHNe YacToThl cepaednbix cokpauienuit (YCC), aprepuanproro gasnenus (All), mpoBeneHye aKTUBHOI
OPTOCTATIYECKOII IIPOOBI € 3AIMCHI0 PUTMOKAPANOTPAMMBI B ITOJIOXKEHNUM JIe)Ka 11 CTost. Tu BeretarusHoit perymsinuu (BP) onpenensiu o metonuke
H. V. Ulnbik.

PesynbraTbl. Y crioprcMeHoB ¢ HopMaabHbiMu BapranTamy BP (I u III) ot 5 k 7 rogam chipkaeTcst YCC (Ha 5-8 %), yBenu4nBaeTCs CUCTONN-
yeckoe u mynbcosoe AJl (Ha 5-14 %), He M3MeHsAeTcA Ayactomrdeckoe AJl, B 7 1eT ycumBaeTcs BereTaTyBHAsA PeaKTUBHOCTD Ha OPTOCTa3. Y JieTeit
¢ I Tumom Hanboree BHICOKIE [IOKAa3aTe/ aBTOHOMHOII (Ha 30,8-40,1 %) u Hanbonee HU3KMEe — LeHTPaNIbHOI pery/siunu (Ha 11,2-19,8 %) B momosxe-
HIUM JIeKa PErUCTPUPOBAIUCH B 7 JIeT, y cnopTcMeHoB ¢ III TumoM — B 6 et (Ha 12,2-40,2 %).

Y cnioprcmenoB ¢ gusperynatopHbiMu tiramu BP (11 IV) B nepuop ot 5 o 7 et aHamuka AJl, HapoTuBs, o6ecredeHa pOCTOM MACTOMIYECKO-
ro AJl (1a 7-8 %), BereTaTuBHasl peaKTUBHOCTD Ha OPTOCTa3 ycuamnBaercs B 6 siet. I tun BP otnmyaercs Hanbosee HUSKOI aKTUBHOCTbIO aBTOHOMHOI
pery/sauuy B IoKoe B 6 11eT, a IV tun BP — HanpaBIeHHBIM CHIDKeHUeM M30bITOYHOI aKTBHOCTY aBTOHOMHOIT PETY/LALNY OT 5 K 7 TOfaM.

3axmrouenne. Tum BP siBsieTcst JOMOMHUTEIBHBIM KPUTEPIEM afalTaliMI OpraHu3Ma pebeHKa K 00y4eHNI0 Ha CIIOPTHBHO-03I0POBUTENTBHOM
9TaIle U MPOrHO3a MEPCIEeKTUBHOCTI IOHBIX CIIOPTCMEHOB. BospacT 6 1eT [i/1s1 I0HBIX CIIOPTCMEHOB SIB/IETCA IIEPHOLOM HanbOobIIero pucka popmu-
POBaHMA OTK/IOHEHUIT B CHCTEME BEeTeTaTUBHOMN PEry/IALMN CepAeYHOI NeATeIbHOCTH C YBeIMYeH)eM YaCTOThI IU3PETyIATOPHBIX TUIIOB.

Kniouesvie cnosa: 1oHble CIOPTCMEHDI, BereTaTVBHAs PEry/iAlLus, TUI BEreTaTMBHOI Pery/ALuy, aBTOHOMHBIN KOHTYD, IIeHTPa/bHbIil KOHTYP,
BO3pacTHas AMHAMMKA

Konnukr muTepecos: aBTOphI 3aAB/IAIOT 00 OTCYTCTBIM KOH(IMKTA MHTEPECOB.

JIna uuruposannsa: banaboxuna T.B., Abpamosa T.®., Hukurnxa T.M., ITondyntukosa A.B., Axyrosnu H.M. BospacTHas AuHaMuKa rmokasare-
7l CepiedHO-COCYAMUCTON CICTEMBI ¥ BEreTaTMBHOIO TOMEOCTa3a y IOHbIX CIOPTCMEHOB C Pa3/IMYHbIMU TUTIAMU BereTaTUBHOM perynsauuu. Cnopmus-
Has MeouuuHa: 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 CIOPTUBHON [I€ATENIbHOCTDIO KaK TE€H-
HeHIVsI COBPEMEHHOro O0IecTBa 3a4acTyI0 COIPSDKEHBI
C paHHeil CIIOPTMBHOI Clieluanusanyeil 1 GopcupoBaHM-
eM TPeHMPOBOYHOrO Ipouecca [1]. B pesynprare oprannsm
IOHBIX CIIOPTCMEHOB VCIIBITBIBA€T 3HAYNMTEIbHbIE (QuU3nde-
CKMe HarpysKu B Ipollecce aKTMBHOT'O POCTa M PasBUTMHAL.
Kpurndecknii mepmoj; morypocTOBOTO CKauKa, CO3/Ial0IiA
OumosIorMyecKye MPeAnOChUIKI I YCIENIHOM afaIlTalnu
K CMCTEeMATUY€eCKON MBIIIIEYHOI IEATENbHOCTH [2], ABMISETCS
epruofoM 0co60it Ys3BUMOCTHU B CBSI3) COBEPIIEHCTBOBA-
HJIeM MEeXaHI3MOB yIIpaBJIeHMA BCeM! (M3MOIOTYeCKIMI
GYHKLUUAMY, B TOM 4KCTIE U A€STEIbHOCTBIO CePHeIHO-CO-
cypucroii cucteMsl (CCC).

B Bospacre 5-7 yeT B perynAanum feATebHOCTH CepALia
IIPORO/DKAET HApPACTaTh POJIb OMY)KAAIOIIEr0 HEPBA, YTO CO-
MIPOBOXKAAETCA CHIDKEHMEM BJIMAHNSA L[EHTPAJIbHBIX MeXa-
HU3MOB I YCUJIEHUEM CaMOPETyIALNN NeATENbHOCTY Cepyl-
11a [3-5]. B 9Tux ycnoBusix u3ObITOYHOE yCUIEHNE BaTyCHOI
aKTUBHOCTY, CIPOBOLMPOBAHHOE 4Ype3MepHbIMU (usu-
YeCKMMU HarpysKaMi, MOXKeT IPUBECT! K (PYHKIMOHAJIb-
HBIM HapyLIEHNAM CepJieuyHOl NeATeTbHOCTUM M PAHHEMY

PasBUTHUIO «CIIOPTUBHOIO ceppua» [6, 7, 8]. C mpyroit cTo-
POHBI, CUMIIATMKOTOHNS, CBOVICTBEHHAsI JIETSM MIIAZIIETO
BO3pacTa, B CIy4ae BBIPAXCHHOI'O TOMUHMPOBAHIA MOXKET
IpPUBECTY K MCTOLICHMIO IIPOLIECCOB PETY/LALVIN M yIpaB-
JIEHUS CO CHIDKEHMEM aallTallIOHHBIX BO3MOXKHOCTEN
opranmsma [3-6, 9, 10,11]. YunrpiBas pes3yIbTaThl MCCIIe-
TOBAaHMUI, CBUJETEIbCTBYIOLYIE O PAa3BUTUM y CHOPTCMe-
HOB-IIOAPOCTKOB NoBbimeHHoro AJl [12, 13, 14], Hapye-
HUJI CEpAEeYHOr0 PUTMA Y IIPOBOAMMOCTY MIOKapza [15-18]
IIaTOJIOTMYECKOTO «CIIOPTUBHOTO CepALa» [7], KOTOPBIM MO-
TYT IpeflIecTBOBaTh HAPYIIEHV B COCTOAHUN PETY/IATOP-
HBIX cucTeM opranusma [19, 20], paHHee NOsIB/IeHe BereTa-
TUBHBIX JU3PETYIALUN Y ieTeil MIaJIero BO3pacTa MOXKeT
paccMaTpMBaTbCA KaK BO3MOJKHBIN JVarHOCTUYECKUI IIPU-
3HAK JaJIbHEIIero pasBUTHA HapyIIEHNUI.

B cooTBeTcTBMM C IMPEACTABAEHNAMY HAyYHON LIKOJIBI
H.M. lllnsik [11], Ha OcHOBaHUM aHanMM3a BapuabenbHOCTH
cepaeuynoro putma (BCP) BbiiensaoT 4 TUIIa BereTaTUBHOM
perymanuu (BP), koTopsle y meTeil OTpaXkaloT pa3IM4YHbINA
YPOBEHb 3PeNIOCTU PETY/LATOPHBIX CUCTEM, OIIPele/IAIOT Ha-
[IPaB/IEHHOCTb M3MeHEeHMII B paboTe cucteM obecredeHms
MBIIIEYHOI! JeATeTbHOCTI: C YMEPEHHBIM U BBIPayKEeHHBIM
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npeobnmaganueM LeHTpanbHOU perymanuy (I m II tumsr)
U C YMEPEHHBIM U BBIPQKEHHBIM IIpeobIajaHneM aBTOHOM-
Hoit perymanuu (III u IV tuner). C yuetom ¢usnonornde-
CKOll cuMIaTUKOTOHMMU IV T BP y 10HBIX CIOPTCMEHOB
BCTpedaeTcs pegko [21-23] m paccMaTpmBaeTcs KakK IMC-
(YHKIS B COCTOSIHUY PEry/IATOPHBIX MEXaHN3MOB [ 11, 24],
paBHO Kak 1 II tun BP, Ho Bepudunupyromuiica y crnopt-
CMEHOB MJIAIIIET0 BO3PACTa B IOAABIIAOIIEM OOJIBIINHCTBE
uccnegoBanmii [11, 25, 26].

BospacTHble M3MEHEHM:A BEreTaTMBHON pPeryianyun
CepAeyHoll [eATeNTbHOCTY NPeVMYILeCTBEHHO M3yJaloTCA
y CHOPTCMEHOB C 3Talla Haua/IbHOM IIOATOTOBKY [21-23, 27].
ITo naHHBIM psima aBTOpPOB [24, 28, 29], OHM He Bcerya BbI-
Pa’KaloTCA B 3HAYMMBIX ITIOTONOBBIX M3MEHEHNUAX ITOKa3aTe-
neit BCP u B TakoM ciy4yae TPAaKTYIOTCA KaK Pery/IATOPHbIE
CIIBUTH, UMEIOLIVIe aJallTal[MOHHBbII XapakTep [30]. B cBsisn
C 9TUM U3y4eHNUe BO3PACTHBIX 0COOEHHOCTEI CTAHOB/ICHNS
BETeTATUBHBIX PEryIATOPHBIX MEXaHM3MOB B IIpollecce
aflanTalMy K CUCTEeMATMYeCKOil MBIIIEYHOI HeATeTbHOCTH
Yy IOHBIX CIIOPTCMEHOB 5-7 JIeT Ha CIIOPTUBHO-O3[0POBU-
TeJIbHOM 3Talle MOXKET IPEeCTAB/IATh HAyYHBINl MHTepec.
Tax>ke B KOHTEKCTe MHAMBU/YaTbHO-TUIONTOTMYECKIX OCO-
6enHocreit BP mpakTudeckoe 3HaueHUe B IUIAHE PAaHHEroO
BDIAIBJIEHNS BETETATUBHBIX JU3PETYIALUI C PUCKOM PasBU-
TuA Hapylenuii B gestenbHocTr CCC MOXET UMETD UCCIIe-
TOBaHMe BO3pacTHOI AuHamuky nokasareneir CCC u Bere-
TaTMBHOT'O TOMEOCTa3a.

Ilenbio MccnenoBaHmst ObIIO U3ydeHIe BO3PACTHON [u-
HaMyky Tokasateneit CCC u BereTaTMBHOTO I'OMEOCTas3a
Y IOHBIX CIIOPTCMEHOB 5-7 JIET C pa3NM4HbIMM Tunamu BP.

2. Matepuanbl 1 METOJbI

B umccnegopanuu npunsamm ydactue 260 MalbuMKOB
5-7 7eT, 0Oy4aIomMuXCsl HA CIOPTUBHO-03[0POBUTEIBHOM
sTame XoKkeeM (78 denoBex), ¢yrbomom (71 dUenoBek),
CIIOPTMBHOI TMMHACTHKOM (60 4YesloBeK) M TOPHBIMU JIbI-
xamn (51 denoBex). Bce yuacTHuKM OBUIM 3J0POBBL, JOIY-
ILIIeHBI K 3aHATUAM CIOPTOM. PORMTENM CIIOPTCMEHOB IIOf-
mUChIBaIM  [OOPOBO/IBHOE MHGPOPMUPOBAHHOE COITIACHE
Ha y4acTue B MCCIeOBAHNUM, UCIIO/Nb30BaHe HH(OPMALINI
B HAYYHBIX LIeJISX, IyOIMKALNIO PE3y/IbTAaTOB IIPU YCIOBUN
cobmopeHnst aHoHUMHOCTH. FOHBIE criopTcMeHbl 61N 06-
CIeOBAHbI CIYCTS OAVH MeCAll OT Hadaja CYCTeMaride-
CKUX 3aHATUI II0C/Ie JIETHETO IepepbiBa (XOKKeil, TOpHbIe
JBDKM — B CeHTAOpe, PyTOO, CIOPTUBHAS TMMHACTAKA —
B OKTs16pe 2024 1.).

O6cnenoBanne, Bkawvatoiiee nsmepenne YCC, cucro-
mmgeckoro (CAJl), muactommyeckoro (JAJL) m mynbcoBo-
ro (II]I) maBnmeHMs:, aKTMBHYIO OPTOCTATUYECKYI0 IPOOYy
(AOII) ¢ 3anmucpro BCP u nogcyerom YCC Ha nepBoit Mu-
HyTe OpTOCTa3sa, IPOBOAWIN B yTPeHHMe 4achl. s pern-
cTpaumy puTMoKappuorpaMmbl (300 KapAuOMHTepBaIoB)
JICIIONIb30BA/IM AMArHOCTUYECKMIT KoMmiutekc «Omera pna-
rHoctuka» (r. Cankr-Iletrepbypr) Bo II crangaptHOM OT-
BeJICHIY B IIOJIO>KEHMN JIeKa (IOCTIe ILATY MUHYT OT/bIXa)
u ctoA (cIrycTA 1,5-2 MUHYTHI TOC/Ie BepTuKanusanym) [31].

7

AprepuanbHoe fjaBieHne usMepsimu Tonomerpom OMRON
M3 Expert ¢ ucnonb3oBaHueM MeANaTPUIECKONl MaHKETBI,
YCC — nynbcoxkcumerpom MepuuyHckum Armed XY300.

AKTMBHOCTD aBTOHOMHOTrO KoHTypa (AK) ompepensamm
10 KBaJ[paTHOMY KOPHIO M3 CYMMBI KBaf[paTOB PasHOCTU
BEeIMYMH IIOC/IeOBaTeNbHBIX mHap uHTepBaioB (RMSSD,
MC), IpPOLEHTY IIap IOC/IeOBATE/NIbHBIX KapAUOMHTepBa-
JIOB ¢ pasHOCTbIO Oonee 50 MWIUIMCEKYH B % K o06liemy
uicy kapauonHTepsanos (pNN5O, %), MOIHOCTU BBICO-
kouactotHoro crektpa (HF mc?, HF %), akTuBHOCTM LieH-
TpanbHOro KoHTypa (LK) — mo ammutyge mopet (Amo, %),
MHJEKCY HaIpsKeHusA peryraropueix cucteM (MH, y.e.),
MOIIHOCTM CIEKTpa O4YeHb HU3KOYACTOTHOTO KOMIIOHEH-
ta BCP (VLF Mc? VLF%), MHEeKCYy BaroCHMIIaTU4ecKO-
ro Bsaumopeiictust (LF/HE y.e.). Cymmapusii saddexrt
BP oneHmBanm 1o CTaHZAPTHOMY OTKIOHEHWIO CPENHEN
IPOJO/DKUTEbHOCTY  HOPMAaJIbHBIX — KapUOMHTEpPBaIOB
(SDNN, Mmc) 1 IIOKa3aTeIo CyMMapHOIl MOLIHOCTY CIIeKTpa
(TP, mc?). Tun BP onpepnensinu mo meropuke H. V. bk
[11]. s XapaKTepUCTUKY BO3PACTHON AMHAMYKY PacCyy-
TBIBA/IY CPeJHMI TPOLIEHT M3MeHeHMil mokasateneir AK,
LK n cymmapHOIt akTUBHOCTI BP oTHOCHTE/IbHO 6-71eTHETO
BO3pacrTa.

Craructudyeckyo 06pabOTKy IPOBOAMIN C IIOMOIIBIO
IIporpaMMHoOro makera Statistica 10.0. BryTpurpymnmosbie
pasIuuua OIpefe/iUIM C JICHONb30BaHUeM W-Kpurepns
Yunkokcona, Mexrpymmnosble — U-kputepusa ManHa —
YutHu. B Tabnuuax sHadeHMsT KOMNYECTBEHHBIX [IPU3HAKOB
IpefcTaBJIeHbl B Buie Me1aHbl (Me) ¢ ykazaHMeM HIDKHETO
(25 %) n Bepxuero (75 %) kBapTuIe.

VccnepoBanne IIPOBEJEHO B COOTBETCTBUM
¢ XeNbCUHKCKON [eKIapaljueil, 0Z0OpeHO 3TMIECKOl KO-
muccueit ®I'BY «OHII BHUMOK» (mporokon 3.23 or
24.10.2023 r.), BBIIOJTHEHO B PaMKaX TIOCYHAapCTBEHHOTO
sagauuss OIBY «DHI] BHUM®K» Ne 777-00001-25-00
(Ne 001-24/1).

3. Pe3ynbraThl MccnegOBaHUA

O6cnenoBaHNe IOHBIX CIOPTCMEHOB BBISBUIO 3aKOHO-
MepHble BO3pacTHble M3MeHeHu:A Iokasarteneii BCP, or-
pakarolye B IIePHUOJ OT 5 10 6 JIeT yCU/IeHue CaMOperyJsi-
uun ceppednoit gesrenpHocTy (SDNN, pNN50 %, RMSSD,
HF) co cHI>KeHMeM HanpspKeHUA LEeHTPaTbHON pery/anmun
(1H), B nHTEpBaste OT 6 10 7 16T — yCUJIeHVe BereTaTUBHONI
peaktuBHoctyu Ha oproctas (LF/HE, HF %) (ta6m. 1).

Y 6o/mbIIMHCTBA IOHBIX CIOPTCMEHOB 5-7 jeT BP co-
OTBETCTBOBaJIa HOPMe, TO €CTb OTMEYaJoCh YMepeHHOe
npeo6maganne LK (I tum) wimm AK (III tum) perymsiunn
(tabm. 2). YV pereit 5 net I u III Tumsr 6bUIM IpencTaBIeHbI
B paBHOII cteneHn (1o 42,9%). B 6 u 7 ner moMuHMpOBanI
IIT tum (52,5 n 60,0 %) pu MeHbIIIelt pacIpOCTPAHEHHOCTH
I tvma (25,4 u 23,8 %), Ho Ha QOHe pOCTa YaCTOTHI AM3PeEry-
nsiTopHbIX BapuanToB BP (II n IV tumnsr) no 22,0% B 6 net
n16,2% — B 7 ner.

Hapymenne BP ¢ BeIpakeHHBIM Ipeo6rajjaHuem
LK (II twm), BbIABIEHHOE y 5- M 6-TeTHMX feTell B 8,6
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Tab6bnuia 1
IToxasatenu BCP B monoxxeHuu nexa 1 CTOA y IOHbIX CIIOPTCMEHOB 5, 6 11 7 neT
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 et | 7 net 5, 6 mer | 6, 7 met | 5,7 ner
B nmonoskennu 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¥/In 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 IIOJIOXKEHUM CTOA
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?/T1y 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 BCTpeYaoch B eAMHIYHBIX CIy4asx (3,8 %).
IIpu sTOM B CBO€il BO3PAaCTHONM TpyIIe 5-JIeTHUE CIOPT-
CMEHBI IMEV MEHbIINI CIIOPTUBHBIN CTaX, a 7-JIeTHUE —
OONbIINIT HefeNbHbI 06beM TPEHMPOBOYHOI HATPYSKIL.
Husperynaropubiit IV Ty (¢ BbIpa)kKeHHBIM JOMMHUPOBa-
ureM AK), cBuieTenbCTBYIONINIT 06 YCKOPEHHOI HEPaIo-
Ha/IbHON afjalTalluy Cepyilja IOHBIX CIIOPTCMEHOB K VHTEH-
CUBHBIM (PU3MYECKUM HATPy3KaM, BCTpedancs y 5,7 % mereit
5 j1eT, HeflenbHas Ppr3nuecKast HarpysKka KOTOPBIX B 3-5 pas
NpeBbIIaga TAKOBYI0 Y CBEPCTHUKOB C APYTMMM THUIIAMU
BP. Ynucnennoctp croprcMeHoB ¢ IV tumom x 6-7 rogam
yBenmumuuBanach fo 12-13%, 4ro oTpakaeT HapacTaHue
¢dopcupoBanms (puU3NIECKOI TOATOTOBKY y fleTeil Ha CIOp-
TUBHO-03/JOpPOBUTEe/IbHOM aTare [11, 21].

IOHbIe criopTCMeHBI ¢ pasHbIMM Tunamu BP xapakrepn-
30BaJIVICh Pa3/IMYHON BO3PACTHON JUHAMMKOI ITOKa3aTenen

CCC (tabm. 3). 3akoHOMepHbIe BO3pPACTHBIE M3MEHEHNS
YCC u Al ormedens! y cnoprcmenos I u III Tunomnoruye-
ckux rpyni: y sereit 7 mer YCC B monoxxeHnu yexa 6bira
Hiwke (Ha 9-10%), a CAJl u II]] Bbiire (COOTBETCTBEHHO
Ha 4 1 12-15%), ueM B 5 j1eT, ipu cTabuibHOM yposHe J[TA]I.

HIna cnoprcmenos co II n IV Tunamm perynanum, Hampo-
TUB, XapakrepeH poct JA]] (Ha 5-8 %) mpu MUHMMATbHBIX
nsmeHeHusAx CAJl 1, Kak ciefcTBue, OTCYTCTBUM TOBBIIIE-
Hus I1]]. IIpn sTom BospacTHOe cHibkeHne YCC oTMedeHO
TOJIBKO y crIopTcMeHoB co II tumnom (Ha 7,5%) mpu ero co-
XpaHeHNI Ha YPOBHe yMepeHHOI Opafukapauu y gereit ¢ IV
THUIIOM.

[Tokasarenn BCP Take pasnn4anich B paMKax KaKIoro
Tumna BP y I0HBIX CIIOPTCMEHOB Pa3HOrO BO3pPacTa, IPENMY-
IIeCTBEHHO Ha YpOBHe TeHmeHumit (puc. 1). Y cnoprcMeHoB
c I Tumom B 7 €T perucTpupoBanuch Hanbomee BBICOKIE
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Tabnuma 2

XapaKTepUCTHKA IPYIN I0HBIX CHOPTCMEHOB 5, 6 11 7 JIeT ¢ pa3MNYHbIMI TUIIAMHU BeTeTaTUBHOI peryIanun

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

5 ntet (38 yenoBek)
YucneHHOCTb, % 429 8,5 429 5,7
Bospacr, nteT 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, JIET 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)
YncneHHOCTD, % 25,4 9,4 52,5 12,7
Bospacr, et 6,0 [5,7; 6,2] 5,9 [5,8; 6,3] 6,0 [5,7; 6,2] 5,9 [5,8; 6,0]
CIOpPTVBHBIIT CTAX, €T 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, yac./Heq. 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 yenmoBex)
YucmeHHOCTD, % 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, yac./Hep,. 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 cpaBuenuu c I tumnom.
Note: * — p < 0.05 compared to type I.
Ta6bnuma 3

Ilokxaszaremu CCC B ONIO>KEHNN TIeXKa y CIOPTCMEHOB 5, 6 11 7 7IeT ¢ pasIYHbBIMI THIIAMU BeTeTaTUBHOM Pery/amun

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 rpynnbl P
5 mer | 6 et | 7 ner 5, 6 ner | 6, 7 net | 5,7 ner
YMepeHHOe JOMVMHMPOBaHMe LIeHTPaIbHOro KoHTYypa perysaunu (I tun BP)
YCC, 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
HAJl, 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
BpIpakeHHOe [JOMMHIPOBaHe IleHTpabHOro KoHTypa peryaunu (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 JOMMHIPOBaHIe aBTOHOMHOT0 KoHTypa perymsauuu (III Tun BP)
YCC, yn/mMun 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
1[I, 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
BripakeHHOE JJOMMHIPOBaHIe 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
JAJ, 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]1, 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. CpenHsis Bo3pacTHas AvHamuvka nokasateneint BCP, xapakTepum3ayoLwwmx ypoBHY ynpaBeHnst 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 aBToHOoMHoI perymanuu (RMSSD, pNN50, HE
HF% — ma 21,9-72,3%, p > 0,05) n Haubonee Huskue —
nenrtpanbHoit peryaunu (MH, LF/HF — na 7,6-29,0 %, p >
0,05), Ipu CXOHBIX 3HAUCHUAX ITUX IIOKasaTesell y meTeit
B 5 1 6 net. [lna pereit co II Tunom BP xapakrepHa BO/IHO-
obpasHas arHaMuKa mapameTpoB BCP ¢ caMbIMu HUSKMMU
3HAYEeHWAMIH B 6 JIeT II0Ka3aTesIell 001ell MOIIHOCTY BereTa-
TUBHBIX perynAaTopHbIX BimAnuii (TP, SDNN na 12,5-48,5 %,
p > 0,05), aktuBaoctn AK (RMSSD, pNN50, HE HF % —
Ha 33,1-363,3%, p > 0,05) u nanbonee Beicokumu — 1K
(VLE VLF %, LF/HF, UH — Ha 6,1-49,0 %, p > 0,05).

Y peteit ¢ III Tunom, HaIpOTUB, B 6 JIET PErUCTPUPO-
Ba/mch Hambonee Bbicokue sHadeHus TP, SDNN (coorsert-
CTBEHHO Ha 4,4-27,3%, p > 0,05) 110 CpaBHEHUIO C ZeTbMU
5 u 7 ner. Ilokasarenu AK y 6-71eTHUX CIIOPTCMEHOB He3Ha-
YNTETbHO IIpeBblany 3HadeHns B 5 et (RMSSD, pNN50,
HE HF% — na 5,0-14,4%, p > 0,05), HO 6bUIM 3aMeTHO
BbIIlle, 4eM B 7 jteT (Ha 13,4-16,7 %, p = 0,02-0,08), Ha ¢oue
pocCTa aKTMBHOCTY HaJiCETMEHTAPHBIX CTPYKTYP, Y4aCTBYIO-
mux B perymanuu cepgeynoro putma (VLF Ha 69,5%, p <
0,05; VLF % Ha 26,1 %, p = 0,10).

Hna cooprcmeno IV TMIIONOTMYECKON TPYIIbI Xa-
PaKTepHO yMeHDbIIeHMEe MOIJHOCTU BeTeTaTMBHBIX peTy-
JIATOPHBIX BIVAHMII IpeMMyllecTBeHHO kK 6 romam (TP,
SDNN — =na 13,6-23,8%, p = 0,13-0,17) 3a cueT cHMXe-
Husa usbpitounoit aktusHoctu AK (RMSSD, HE HF % —
Ha 11,8-31,8%, p > 0,05) 1 ycuieHus LeHTPaIbHON pe-
rymanuu (AMo, VIH, VLF% — Ha 18,8-29,0%, p > 0,05)
C COXpaHeHMeM IaHHON TeHJEeHIIUN K 7 TOflaM.

Bomomuenne AOII 3akOHOMEPHO COIIPOBOXAANIOCH PO-
crom YCC Bo Bcex BO3pacTHBIX rpymmnax. [Ipn atom y 7-71eT-
HIX CIIOPTCMEHOB € yMepeHHbIM mpeobmagannem LK (I tum)
npupoct YCC 3HaUMMO NIpeBbIIaT 3HAUYEHM, IOTyYeHHbIe
B 5 u 6 ner (Ha 91,7-130%). YV 7-meTHuX JeTeil ¢ BbIpa-
JKEHHBIM ero gomunuposanueM (II Tum) 6bu1 MeHblIre, YeM
B 51 6 et (Ha 77,7-80,0 %) 3a cueT OTpULIATEIBHOTO TIPU-
pocta YCCy 50 % peTeit faHHOI TUIIOIOTMYECKOI I'PYIIIIBL.
B ycnoBusx npeobmaganus AK perymaugun (IIT n IV tum)
peaxiysa YCC Ha opToCcTas BO3PACTHBIX Pas3INynii He MMe-
na (tabm. 4).

Anamus BCP B monmoxeHNM CTOSI MPOREMOHCTPUPOBAT
(puc. 2), uro npu I Tumne BP y mereit 6 et B cpaBHeHNNU €O
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Tabnuua 4
Ioxasaremn YCC npu AOIl'y cnopTcMeHOB 5, 6 11 7 1eT ¢ pa3MIMYHbIMM TUIIAMY BeTeTaTBHOI Pery/LaIim
Table 4

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

()
n
3
51
(0)
A
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r
n
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BospacTHbie rpynmnsl
Ilokasarenn
5 et | 6 mer | 7 ner 5, 6 mer | 6, 7 netr | 5,7 ner
YMepeHHOe JOMVHIPOBaHMe IleHTpaIbHOro KoHTypa perynammu (I tun BP) C
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
ITpupoct YCC, yn/mMun 5,0 [2,0; 9,0] 6,0 [2,0; 9,0] 11,5 [5,5; 14,0] 0,847 0,006 0,021 II
BpIpa)keHHOe [JOMMHIPOBaHMe IIeHTpaIbHOro KouTypa perysaunu (II tun BP) (0)
YCC cros, yn/mMun 102,0 [100,0; 109,0] | 105,0 [89,0; 115,0] 85,5 [77,5; 99,5] 0,938 0,151 0,157 P
ITpupocr YCC, yn/mun 9,0 [4,0; 10,0] 10,0 [1,0; 15,0] 2,0 [-3,0; 10,0] 0,640 0,215 0,480 T
YMepeHHOe JOMUHIPOBaHIe aBTOHOMHOT0 KoHTypa perymsauuu (III Tun BP)
YCC cros, yn/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 A
ITpupoct YCC, yn/Muu 9,0 [6,0; 11,0] 8,0 [5,0; 10,0] 7,0 [3,0; 11,0] 0,393 0,393 0,217
BrIpaskeHHOE JOMIHUPOBaHIe aBTOHOMHOTO KOHTypa perymaiym (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
ITpupoct YCC, yn/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
% I tun % II Tun
80 80
60 60
40 40
20 4 20
0 - 0 1
20 >l 6 ster 7 net 20 5 et 6 siet 7 net
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Puc. 2. CpegHsist Bo3pacTHas AvHamuka nokasatenen BCP, xapakTepun3ayoLwmx ypoBHY yripaBrieHnst CepaeqHbIM PUTMOM, B NOSNOXEHUN 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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CIIOPTCMEHAMI APYIUX BO3PACTOB OTMEYA/NCh Oojiee BbI-
cokne mokasatenun AK (cooTBercTBeHHO Ha 12,6-45,7 %,
p > 0,05 u 27,6-61,4%, p = 0,002-0,10), y mereit 7 neT —
LIK ¢ BerpaxxeHnsIM poctom LF/HF (na 123,1 %, p < 0,0001)
oT 6 K 7 rogaM. Y pereii co II tunom BP, HanpoTus, B 6 neT
PErMCTPUPOBAINCH CAMble HM3KIE 3HAUeHNsT OOBIINHCTBA
mokasareseit BCP, oco6enno TP, SDNN, pNN50 %, HE, VLF
(nHa 25,9-120,0%, p > 0,05) mpu cambix Boicokyx VIH, AMo
n VLF % (10,4-41,3 %, p > 0,05).

Hna pereit ¢ 11T Tummom BP B opTocTase XxapakTepHO ycu-
JIeHJIe BaIyCHOTr0 KOHTposA ceprednoro putma (HE RMSSD,
pNN50 na 11,4-23,9%, p > 0,05) oT 5 k 6 rogam c mociue-
mylomuM, K 7 ropmam, ero ocmabnennem (HF %, RMSSD,
PNN50 Ha 28,1-40,2 %, p = 0,02-0,09) npn ckauK00OpasHOM
nospirenyu LF/HF (Ha 29,0%, p = 0,02). Y cnoprcMeHoB
¢ IV tunmom BP B puamasone 5-6 jeT CHVMOKanuUCh aKTUB-
Hoctb AK (Ha 15,2-65,0 %, p > 0,05) u cymmapHbIit ap ekt
Pery/IATOPHBIX BIMAHMIT Ha cepnue (23,1-48,6 %, p > 0,05)
Ha (OHe IOBBILIEHNSA cuMIaTndeckoit akrmHoctn (VH,
AMo — Ha 9,7-23,8 %, p > 0,05).

4. Tuckyccus

ITpoBeneHHOE UCC/IEIOBAHNE TOKA3AIIO, YTO Y GOIBIINH-
CTBa IOHBIX CIIOPTCMEHOB 5-7 jieT BP pearenbHOCTH cepaua
COOTBETCTBYeT HOPMe, TO ecTb Ipeobagator I u III tumer BP,
ompegenA0Tca HopManbHble 3HaYeHusA YCC, Al u ymepen-
Hblit npupoct YCC B AOIL K 6 rofam MeHs€TCA COOTHOIIe-
Hye I n IIT Tunos B monb3y ABHOro fomunuposanus II1 tuma,
YTO OTPa)KaeT CO3PEBaHMe BEreTaTMBHBIX KapAMOperyss-
TOPHBIX MEXaHU3MOB C YCHJICHUEM BaTryCHBIX BIMUAHUI [4, 9,
10], HO O JAHHBIM JTUTEPATyPbI OTMEYAETCS B b0Iee cTap-
mem Bo3pacte [11, 22, 32, 33]. BmecTe ¢ TeM yBemmunBaeTcs
yucneHHocTs I n IV Tunonormvyecknx rpymm, Xxapakrepusys
BO3PACT 6 JIeT KaK BO3PACT HAMOO/IBIIIETO pUcKa GopMUpo-
BaHMA OTKJIOHEHUN B cucreMe BP B Kpurmyeckmii nepuop,
IIOJTypPOCTOBOTO CKayKa.

O6paraer Ha cebs BHUMaHME CXOXKas BO3PACTHAS [U-
namuka YCC, AJl u nokasareneit BCP B mono)keHun cTost
y npencrasureneii I u III tunos BP. B ycnosuax ymepenHoro
mpeo6afjaHnsa OLHOTO 13 KOHTYypoB BP ot 5 k 7 rojam Ha-
6mtoaercst paBHOMepHoe cHypkeHne YCC mokosi, mocTyma-
TenbHbI pocT CAJl 1 pe3ynbTUpyIolLieil B3auMOIeCTBIUA
ymapHoro obbema cepaua 1 (GakToOpoB apTepuaIbHOI CHU-
crembl — II]I, 4TO B LIeIOM OTpaXkaeT pOCT afallTal[IOHHBIX
BosmokHocTelt CCC [34]. Ha aTom ¢oHe Bo3pacT 6 et xa-
paKTepuayeTCst KaK Iepuof ¢ 6oree ciep>KaHHOI BereTaTuB-
HOJI PEaKTUBHOCTDBIO Ha OPTOCTa3, a 7-7IeTHNII — KaK Iepu-
OJI €€ YCUJIEHNs, YTO Y CIIOPTCMEHOB ¢ | TMIIOM nposBAeTca
60jIee OTUET/IMBO U COYETAETCS C ABYKPATHBIM YBETNIEHN-
eM nnpupocta YCC Ha nnepBoii MUHYyTe opTocTasa. Pasmmunsa
BO3pPACTHOI AMHAMUKM ToKasarteneir BCP B momoxxeHun
nexa y pjeTeil ¢ HopMmanbHbIMM Tunamu BP, BeposATtHo,
yKa3bIBAalOT Ha 0ojlee paHHee CO3peBaHUE KApPAVMOPETy/isi-
TOPHBIX ME€XaHU3MOB y croprcMmeHos III Tumonmormyeckon
TpyIIbL, T.K. y HUX Hanbosbmras aktusHOcTh AK 1 Ham-
mesbirasg — LIK oTmeuaercs B 6 71eT, a B I rpynme — B 7 71eT,
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YTO COITIACYETCsI C IPENCTABIeHUsIMY O 60o/lee paHHEM CTa-
HoBieHuu BP y nereit ¢ gomuHnposannem AK [11, 24].

Jucbamanc caMopery/siliuyM ¥ ILEHTPATbHBIX Hepo-
TyMOpa/IbHBIX BIIMAHUII Ha CepAlle M COCYAbl, XapaKTep-
upli g II n IV tunos BP, y mereii 5-7 ner npossnAerca
OTK/IOHEHMAMY OT XOFa BO3PacTHOTO CTAHOBJIEHUA apTe-
PUATIbHOTO [AABJIEHUA C OTpULaTe/IbHON AuHaMmkon IIJI,
ABJIAIOIIETOCA «MHCTPYMEHTOM» HEMPOTYMOPAIbHOI pe-
TyrAnuY reMofuHaMuKky, B ToM uncne CAJl n JAJT [35].
BeretaTuBHasA peaKkTUBHOCTb Ha WM3MEHEHME IIOJIOKEHNA
TeNa y JeTell C QU3PerynIaATOpHbIMM TunamMu BP Boimensaer
BO3pacT 6 JIeT, OTIMYAIOIMIICS HayOOMbIIVM HalPsDKEeHEM
LIeHTpaJIbHOI perymauuu B oproctase (VH, AMo), B mpo-
TUBOIOTOKHOCTD [ 1 III Tumam.

II Ty BP, gamie BcTpevaromuiica y ieTen 5 1eT ¢ HauMeHb-
MM, TIOTYTOAMYHBIM, CTaXKeM CHOPTMBHOTO OIIBITA, MOXKET
CBUJIETENTBCTBOBATD O TOM, YTO Ha4Ya/ibHAs aIallTalius K CU-
CTeMaTUYeCKVM 3aHATUAM CIIOPTOM B PaHHEM BO3PacTe UIET
yepes BBIPAKEHHOE HAIIpsDKEHNe IIeHTPAIbHBIX MEeXaHI3MOB
perymAuum. JJaHHYIO TUIIO/IOTMYECKYIO IPYIIITY XapaKTepusy-
eT BBIPpaXEHHAs] BOMTHOOOpa3Has BO3pACTHAS JHAMMKA I10-
kasarereit BCP ¢ BbIfjesieHneM Bo3pacTa 6 JeT Kak Meprofia
HanOOIbIIelT HAPSHKEHHOCTH OpraHm3Ma ¢ 0CabeHneM ak-
TUBHOCTH CTPECC-TMMUTUPYIOLIVX CUCTEM, a 7 TIeT — KaK IIe-
pHofia CHIDKeHMS alalTallIOHHBIX Bo3MoxxHOcTelt CCC.

IV Ty BP, BbIAB/I€HHDII y 5-/I€THUX CTIOPTCMEHOB, II03BO-
JIET PacCMATPMBATD PM3NIECKYIO HATPY3KY, IPEBbILIAIOIIYIO
Ha CIIOPTMBHO-O3[JOPOBUTEIbHOM I3Talle peKOMeHJyeMble
HOPMAaTMBBI (effepaTbHBIX CTAHAAPTOB CIIOPTUBHON IMTOATO-
TOBKU JIaXKe JI/ISL 9Talla HavyaJbHONM MOJTOTOBKM, B KauyecTBe
HPEfUKTOPA PasBUTUS BEreTATMBHOI AUCYHKLIUM C Hepe-
HaIlpsDKeHMeM aBTOHOMHBIX KapAJOPETy/IATOPHBIX MeXaHM3-
MoB. CHipkeHne akTuBHOCTM AK 1 ycuieHne meHTpanbHON
pery/auumu B IpymIax 6 u 7 jieT B OIpefe/leHHOI Mepe MOX-
HO pacCMaTpMBATh KaK BEKTOP BO3PACTHON ONTUMU3AILUU
MexaHu3MoB BP, cBA3aHHOII ¢ co3peBaHMeM CHMITATIYECKON
HepBHOII cucTeMbl [35], OfHaKO yBe/IM4YeHMe HAIOJTHEHUA
TUIIO/IOTMYECKOJL TPYIIIIBI MOXKET CBUJETEIbCTBOBATD O (op-
CHpPOBaHNMM CHOPTMBHOM IIOATOTOBKM U HECOOTBETCTBUU
HIPMMeHsIeMBIX (PM3MYECKMX HATPY30K /Al TALIVIOHHBIM BO3-
MO>KHOCTAIM OpraHM3Ma IOHbIX CIIOPTCMEHOB [11, 24].

OrpaHuyYeHNAMY JAHHON PabOThI SIB/ISIOTCS He BITOJTHE
nocraToyHoe HamonHenue II u IV Tumonormyeckux rpymmn
IOHBIX CIIOPTCMEHOB, a TaK)Ke aHa/IN3 BO3PACTHOI AVHAMMI-
KU TIOKa3aTeJiell BereTaTMBHOTO rOMeOoCTa3a Ha OCHOBAaHUU
TeHJeHIuI B u3MeHeHMn nokasaresneit BCP. [Tocnenyromme
MCCTIeoBaHysI OYAYT HAIIpaB/IeHbI Ha BBISB/ICHNE BO3PACT-
Hoit puHamuky nokasateseir CCC 1 BereTaTMBHOIO TOMEO-
CTa3a y I0HbIX CIOPTCMEHOB OT/e/IbHbIX BUIOB CIIOPTA.

5. 3akmoueHue

ITokasaHo, 4TO y IOHBIX CIIOPTCMEHOB 5 11 7 1T B 78-86 %
cmy4aeB BP cooTBeTCTBYeT HOpMe C yBEIMYEHMEM YaCTOTHI
pusperynAauuii go 22,0% B 6 neT, MapKupys STOT BO3PAcT
KaK Ieprofi HanbobIIIero prucka GopMupoBaHus OTK/IOHE-
Huit B cucreme BP cepueunoit mearenbHoctn. Hapymennsa



CriopTviBHas
MeauunHa:
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BP, orpannumBaromniue BospactHoe nosbierre CAJL u I1]]
1 COYeTAIOIMeCA C yCUIeHeM BeTeTaTUBHOM PeaKTUBHOCTH
Ha OPTOCTa3 B 6 JIeT, 00beUHSIOT copTcMeHoB co 11 n IV
tunamu BP B rpynmy nereit co CHUKEHHBIMU aflallTal[IOH-
HO-TIPUCIOCOOUTENPHBIMY BO3MOXXHOCTSMHU ¥ BBIZEIAIOT
BO3pacT 6 JIeT KakK Meprofi 0coboil ysI3BUMOCTU B IUIaHE
TIepeHaTpsHKeHN S OpraHN3Ma.

Hopmansuas BP (I u IIT tumsr) croco6cTByeT mOCTY-
narenbHOMy pocty CAJl m IIJI, BO3pacTHOMY CHIDKEHMIO
YCC u B 1€/IOM HOBBILIIEHNIO afallTallIOHHBIX BO3MOXK-
Hocreit CCC B mepuop, oT 5 fo 7 7eT, TPy YCUIEeHUY BeTe-
TaTUBHOJ PEAKTMBHOCTM Ha OPTOCTa3 B 7 yieT. Pasmmama

Bknap aBTOpOB:

bama6oxnna TarpsiHa BareHTIHOBHA — pa3paboTKa KOHIIENIIIN
U Au3aiiHa MCCIeOBAHI, HAIIMCaHNe IEPBOrO BAPUAHTA PYKOICIL.

Aé6pamosa Tamapa ®egopoBHa — pa3pabOTKa KOHIIEIILNIL I AV3aii-
Ha UCC/IeNOBaHMA, YTBEP)KIeH/ e OKOHYATEeIbHOTO BapUaHTa PYKOIIVUCH.

Huknruna Tarbana MuxaiimoBHa — paspaboTka KOHICI[MK
1 V3aliHa MCCIeOBaHNA, TIPOBefieHIe CTaTUCTIYEeCKOTO aHaIi3a pe-
3y/IbTAaTOB.

ITondynrnkoBa AHacracus BuxkropoBHa — c6op 1 06paboTka
IaHHBIX, peJAKTIPOBAHNUE TEKCTA.

SIxyroBmu Haranbs MurpodanosHa — c6op 1 06paboTka fgaH-
HBIX, aHa/IN3 INTePATyPHbBIX ICTOYHIKOB.
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MeXAy Tuamu BP onpenessiincy 0co6eHHOCTAMY U3MeHe-
HIA KapAMOPETYIALMM Y CIIOPTCMEHOB 7 JIET B TIOTIOXKEHUU
exa: ¢ mpeobmagaomymM ycuaenveM aktusHoctu AK pery-
sy B 1 tunonormyeckort rpymnme u IJK — B rpymme c 111
tunom BP.

Anamns BCP ¢ orenkoii Ta BP MoxeT ObITh IpuMeHeH
B LIe/IAX TOBBIIIeHMs 9D (HEKTUBHOCTU CIIOPTUBHOI TTOATO-
TOBKM y JleTell MJIafIlIero BO3pacTa y>Ke Ha CIOPTUBHO-03-
LOPOBUTEIBHOM 3Talle MHOTOJIETHEN MOJATOTOBKM B YacTHU
VHIVBUIyaIU3allMyi TPEHMPOBOYHBIX HArpys3oK, a TaKXKe
B KayecTBe [OIOJTHUTEIbHON XapaKTePUCTUKM IIPOTHO3a
NepPCIEeKTUBHOCTY I0HBIX CHOPTCMEHOB.
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OcobeHHOCTM 3a60neBaeMOCTU U CMOPTUBHOIO TpaBMaTU3Ma
y CNOPTCMEHOB-NapanMMnNunLEB Ha NeTHMX MapanMMnUUCKUX urpax
2024 roaa B NMapuxe

I.3. Hopucoea*>, A.JI. Mazaii®

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

2@re0yY BO «HayuoHanbHbIU 20cyOapcmaeHHbIU yHUsepcumem ¢gu3uyveckol Ky/ibmypbl, cnopma u 30oposbA
umeHu [1.®. Jleccagpma, CaHkm-[lemepbype», CaHkm-llemepbype, Poccus

3 ®IbY «HauyuoHanbHbIlU yeHmMp cnopmusHol mMeduyuHbl ®edepasibHo20 MeOUKO-bu0102UHeCK020 a2eHmMCcmaa-,
Mocksa, Poccusa

PE3IOME

Ilenn MccIegoBaHMA: BBLABUTH OOIMe 3aKOHOMEPHOCTH, MOJENM 3a060IeBaeMOCTH ¥ (aKTOPbl PUCKa TPaBMaTU3Ma POCCUIICKUX CIOPTCMe-
HOB-TIAPa/IMMIINIILIEB B IETHNX BUJAX CIIOPTA II0 Pe3y/IbTaTaM MCCIefOBaHMs 3a60/1eBaeMOCTH M TPaBMaTU3Ma Ha JeTHUX [lapa/iMMImiickux urpax
2024 r. B [Tapmxe.

Marepuansl u MeTofbl. COOp 1 aHA/IU3 JAHHBIX MEAMIIMHCKIX IPOTOKO/IOB Bpadelt cOOpHbIX KomaH Poccuu Ha [Tapanmmmmuiickux urpax 2024 r.
B ITapinke, aHaN3 OTEYECTBEHHBIX 1 3aPYOEKHBIX TUTEPATYPHBIX NCTOYHIKOB.

Pesynbrarsl. PeecTp 3abomeBannmii cocraBmiu 37 Hosomoruit y 28 (31% oT ofIero 4mcia) CIOpTCMEHOB-Iapa/MMIINIiieB. BonbHCTBO 3a-
60/IeBaHNIT MMEIM OCTPOE HadasIo ¥ 6/IaroIONTy4YHO paspellannch Ha GpoHe MpoBefeHHOro nedeHna. O60CTpeHre XPOHNYeCKIX 3a00/IeBaHmIl ObIIO
CBA3AHO C YCTIOBMAMM COPEBHOBAHMIT ¥ BBICOKMM YPOBHEM (DM3MUYECKNX 11 IICMXOIMOLIMOHAMIBHBIX HAarpysok. Cpenn 3aboneBaHnit orMedeHo 13 ciy-
vaeB (35,1 %) maTONOrMy KOCTHO-MBIIIEYHOI cucTeMsl, 10 caydaes (27,0 %) nH}eKUMOHHBIX 3a60/IeBaHNUIT BEPXHIUX [AbIXaTeIbHbIX My Tell, 4 crydast
(10,8 %) paccTpoiiCTB OPraHOB MUILeBapeHNs, 6 cay4aes (16,2 %) HapyLIeHNIT CO CTOPOHBI OPraHOB CEPAEYHO-COCYAICTOI CUCTeMbI, 3 caydas (8,1 %)
MOBPEX/IeHMsT KOKHBIX ITOKPOBOB 1 1 3a6oreBanne yxa (2,7 %).

BbIT0 3aperncTpupoBaHo 8 ciydyaeB CIOPTMBHOTO TpaBMaTM3Ma: ymmnbel — 4 ciydas (50 %), pactsxenns — 3 cnydas (37,5%), OfiMH IepenoM
(12,5%). B mByX cry4asx TpaBMBbI IPMBEIM K OTPAaHNYEHIUAM B TPEHUPOBOYHOII [eATEIbHOCTH, B OJHOM CTy4ae — K IIPEKpalleHNI0 Y9acTHA B CO-
PEeBHOBAHMAX.

BriBopbl. 3a6071€BaeMOCTD 1 TPABMATH3M Y POCCUIICKMX CIIOPTCMEHOB-TIapaIMMIINIiIeB Ha TeTHMX Ilapammmnuiickux urpax 2024 r. B ITapmxke
COOTBETCTBYeT OOIell KapTiHe 3a00/IeBaeMOCTH U TpaBMaTyU3Ma Ha IPYIMX JETHUX M 3MMHMX [TapaluMINICKMX UTPaX B CXOXMX AMCLVIIIVHAX.
JlegeGHble, BOCCTAHOBUTE/IbHbIE U TIPOQUITAKTNYECKIE MEPOTIPYATIAA Ha 9TAIIAX IIOTOTOBKI I y4acTys B VIrpax crmoco6CTBYIOT CHIDKEHHIO TOTEHII -
aJIbHOTO PYICKA U MPeJOTBPAlleHNIo 3a60/1eBaeMOCTH U TpaBMarTyu3aMa. IIpoBeieHHbIl aHaIN3 MOXKeT ITOMOYb Pa3paboTKe CTpaTernii IpopuIakTuKm
3a00/1eBaeMOCTH ¥ CHOPTUBHOTO TPaBMaTl3Ma Ha KPYIIHBIX ME&KIYHAPOIHBIX COPEBHOBAHIIAX, TAKUX Kak [lapamiMmuiicKiie UrpblL.

Knioueguvie cnosa: 3a60eBaeMoCTb, TpaBMaTN3M, [lapannMOniicKye Urpsl, MapaTMMINIICKIe BUADL CTIOPTA, CIOPTCMEH-MHBAI, [TapaIyiMITHIi-
11bl, TpodumakTiKa, ITapmk 2024

KoHnuKT nHTEpecoB: aBTOPHI 3asB/AI0T 06 OTCY TCTBUY KOH(INKTA MHTEPECOB.

Jnsa yuruposanus: Vigpucosa I.3., Marait A.J. OcoGeHHOCTH 3a6071€BaeMOCTH U CIOPTMBHOTO TPaBMaTu3Ma y CIOPTCMEHOB-IIApaiM-
muiteB Ha yetHyx [lapamuMomitckux urpax 2024 roma B Ilapixe. CnopmusHas meduyuna: Hayka u npakmuxa. 2025;15(4):17-27. https://doi.
org/10.47529/2223-2524.2025.4.5
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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. Beepenne YyacTue cIOPTCMEHOB B COPEBHOBAHMAX BbICOYAlille-

CoBpemeHHbIe MTpeACTaBIeHNs 00 afalTUBHON (usmde- IO YPOBHA, KOTOPbIMM ABNAIOTCA [lapanumnuiickue urpst
ckoit kynbType (ADK) cBUETENMbCTBYIOT O BaKHOM MecTe (ITN), B cuiy GONBIIOrO HANPXKEHUA CUI M 0COOBIX YCIIO-
STOrO0 HAIpaB/Ie€HUA CIHOPTUBHON MEATENbHOCTHM, HeCyllen BUII UX IPOBENEHNS MPEICTAB/IAIOT BBICOKMIT PUCK 3a00-
3mopoBbechOeperamomyo  pyHkuuo. Cpegyt CTYAeHYeCKOil JIEBAEMOCTH) ¥ CIOPTMBHOIO TpaBMaTU3Ma JJiA CIIOPTCMe-
MOJIOZIEXM C MHBAIUJHOCTDIO ITOKA3aHO IIO3UTUBHOE BIIM- HOB-Tapaymmmmiiles [4]. KomoccanrpHas 0TBETCTBEHHOCTD
sane ADK Ha KaueCcTBO JKM3HU, COIIPOBOXK/AIOIeecs Yayd- U BBICOKAsA «IjeHa» JJIA aTNeTOB, YIaCTBYIOIUX B CIIOPTUB-
IIeHVeM TICUXOJIOTMYEeCKOro O/IaronoIydns 1 HOAAep>KaHu- HBIX COCTA3aHMUAX, CO3/IAl0T OIIACHOCTD J/IA 3[JOPOBbA U AB-
eM KusHecrocobHocT [1]. B cropre BBICIINMX TOCTIDKEHMIT JIIOTCST HeM36eXXHBIM BBI30BOM JJIsI MX OIATOIOMY YN,
KOMIIJIEKCHBIV TIOJXOJ, TIOATOTOBKM CIIOPTCMEHOB, OCHOBAH- HecmoTpss Ha pacTymiylo NONyIAPHOCTb afalTUBHBIX
HbIl Ha IMOHMMAHMM OCOOGEHHOCTENl (YHKIMOHMPOBAHU BUJIOB CIIOPTA U BBICOKMII YPOBEHD KOMIIETEHTHOCTH CIIe-
[1apaaT/IeToOB C yYeTOM CHOPTMBHO-(QYHKIVIOHAIbHBIX KJIAC- L[MA/IJICTOB, PAOOTAOIINX CO CIIOPTCMEHAMN C OTPaHNIeH-
COB, ITOMOTAeT M JOOMBATHCSI 3HAUNUTEIBHBIX PE3Y/IbTATOB HBIMM BO3MOYKHOCTAMM, B HAy4HOM JIMTEPAType MOXXHO
Ha KPYIHENMIIMX COPEBHOBAHMAX, K KOTOPBIM OTHOCATCA BCTPETUTb OTHOCKUTETBHO MAJIO O YO/INKOBAHHBIX MICCIERO0-
[Mapammnuiickue urpst [2]. YueHble 1 IPaKTUKU 0OpAIaloT BaHUIT, IOCBAIIEHHBIX IOHIMAHUIO MOJieTIel 3a60/IeBaeMo-
BHIMaHIIe Ha HeOOXO[VIMOCTb KOHTPOJISI 32 COCTOSIHUEM 310- CTU ¥ MEXaHM3MOB CIIOPTMBHOTIO TPaBMaTKH3Ma y IapajinM-
POBBSI CIIOPTCMEHOB Ha TI060M 9Talte MOATOTOBKY B PaMKax muiicknx cnoprcMmeHoB. Ilonck B 6asax manHbix PubMed
[IPOBeMieHNsT YITTyOIeHHbIX MEIUIHCKIX OCMOTPOB, KOTAa u PVHII (e-library) ¢ mcmonbpsoBaHmMeM KIIOYEBBIX C/IOB
cepbe3Hble HapYIIEHNA, HallpUMep BbIPa)KEHHas IaTONOTUA «3a6071eBaEMOCTb», ~«TpaBMaTU3M», «IlapamuMmniickue
CepEeYHO-COCYJUCTON CUCTEMBI, MOTYT ABUTHCA MPUYMHON UTPBI» B AHINIO- M PYCCKOA3BIYHOM CETMEHTE BBIABMII
HeJJOIyCKa K [JJIbHENIIVIM 3aHATIAM CIIOpTOM [3]. He6OJIbIII0e KOMMIECTBO NCTOYHNUKOB [5-8]. B TO e Bpems
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MOOOHBIE MCCIENOBAHNS CPeNN 3LOPOBBIX CIIOPTCMEHOB
BOCTAaTOYHO PACIPOCTPAHEHBbI, @ IIOMCKOBbIE 3aIIPOCHI C MC-
[TO/Ib30BAHNEM K/TIOYEBBIX CIOB «3a00/I€BAEMOCTD», «TPAB-
MatusM», «ONMMINIICKMe WUTPbl» BBIABIIN OOjlee COTHU
CChIOK [9, 10].

Heobxopumo OTMeTHTb NyOnIMKanuy, OMMCHIBAIOLIVE
MeXaHM3MbI CIIOPTMBHOTO TpaBMaTM3Ma CpPefy 3IUTHBIX
CIIOPTCMEHOB C OTPaHNYEHHBIMI BO3MO>KHOCTAMI Ha KPYTI-
HBIX MEX[YHapORHBIX copeBHOBaHmsax [11]. Hamm 6b11
U3y4eH psaf paboT, UCCTIEAYOLINX MOAEIN 3a00/IeBaeMOCTI
U MeXaHM3MBl CIIOPTMBHOTO TpPaBMAaTM3Ma CpefU ydacT-
HUKOB jeTHUX u 3umuux IV [12-15]. HemocTtaTouyHOCTH
MICCIIEOBAHNMIL, KOTOpPBbIE OIMCBIBAIOT 3a00/IeBaeMOCTD
7 HaKTOPBI PCKA TPAaBMATH3Ma CPEU CIIOPTCMEHOB C OTpa-
HIYeHHBIM) BO3MOXKHOCTAMM Ha I1V], 06ycnaBnmBaeT akTy-
ATbHOCTH HACTOSAIIETO MCCTEMOBAHISL.

Ilenb uccrenoBaHMs: U3yUeHIE CTPYKTYPhI 3ab0/IeBae-
MOCTM ¥ CHOPTUBHOT'O TPaBMaTI3Ma CHOPTCMEHOB — y4acT-
HUKOoB neTHMX [Tapamumnuiickux urp 2024 ropa B Ilapmxke.

2. Matepuanbl 1 METOJbI

XVII nernme Ilapammmmmitickume wurpsl 2024 ropa
B [Tapioxe (Opanuua) npoxopmnn ¢ 28 aBrycra 1o 7 ceH-
Ts16ps1. Bcero B Vrpax mpumsiiu ydacte 90 poOCCHIICKUX
CIIopTCMeHOB-Iapaaummuiines. Hanbosbliee KommaecTBO
CIIOPTCMEHOB (48) NpeAcTaB/AM HapalVMINIICKYIO JIeT-
Kyl amIeTMKy (CHOPT /NI C IOpaKeHNEeM OIOPHO-IBM-
rarenpHoro amnmapara (IIOJJA) — 31 denoBek, cropT cre-
mbIX — 13 4enoBeK, B TOM 4uC/Ie 2 CIOPTCMEHA-BegyLUX,
CIIOPT JINI] C MHTE/IEKTyaIbHbIMY HapymreEnamu (JIMH) —
4 gernoBeka). B KoMaHZly ITO IapaIMMINIICKOMY IUIaBaHUIO
Bouwto 34 cioprcmena (criopt ymm ¢ IIOJTA — 24 yenoBexa,
CIIOPT crienbIX — 8 4YenoBek, cropT JIMMH — 2 uenoseka).
B mapanmMmuiickoM HaCTONBHOM TeHHUCe ObUIO 4 CIOpT-
cmena (cropt mun ¢ IIOJJA — 3 genoseka, ciopt JIMH —
1 genoBek). B maparpuatrione 1 mapaTXsKBOH/O BBICTYIAIN
mo 2 coprcMeHa [16]. PasHooGpasHble mOpakeHUsI mapa-
JIMMIINILEB, 9aCTh KOTOPBIX OBUIM TSDKETBIMM ¥ MMM
Iporpeccupyloliee Te4eHye, COOTBETCTBOBAMN KPUTEPUAM
OKa3aHMA MEQUIIMHCKON IIOMOLIM UM OMOJIOrMYecKO IOx-
TEp>KKM, OCYILECTBIAEMOll HALMOHANIbHBIMU ¥ MEXHY-
HApPOIHBIMY MeIVMLVHCKUMM CIy)X0aMu IO CIIOPTMBHON
MeIMIIMHE BO BpeMs IPOBEIEeHNUsA KPYIHBIX CIOPTUBHBIX
copeBHOBaHMi [17].

Cpenu cnoprcmenoB ¢ IIOJIA 6bUM CHOPTCMEHBI € pas-
JIMYHBIMY  QUSVYECKUMM TOPAKEHUAMMY, BK/IIOYAIOMIVIMM
MIOC/IEfICTBMA TPAaBMbl CIMHHOTO MO3Ta, aMIIyTalluM 1 1ie-
pebpabHbIl mapannd, pacipefe/eHHble MO CIOPTUBHBIM
KJIaccaM B COOTBETCTBUM C IMCUUIUIMHON BUAA CIIOpTA.
CHopTcMeHbI ¢ HapyUIEHMAMM 3PEHNA VM MHTENIEeKTyasb-
HBIMY HapyLIeHNAMY VMU CIIOPTUBHBIE KTACChI, YCTAHOB-
JIeHHble Ha OCHOBAHMM IPUHIUIIA MIHMMA/IbHBIX JOIYCTH-
MBIX HapyIIeHnI o BUAY criopTa [18].

C wuenbio u3ydeHmss ocobeHHOCTeN 3ab60/IeBaeMOCTH
U CTIOPTUBHOTO TPAaBMaTMU3Ma B JOITOCPOYHON MepCIeKTH-
Be crneumanucramu Ilapanmmnuiickoro xomurera Poccun
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U BpadaMI 110 CIIOPTMBHONM MeguuuHe PeepanbHOro Hayy-
HO-K/IMHMYECKOTO IIeHTpa cropTuBHOI Meauimasl PMBA
Poccmu  oCyIiecTB/sIIOCh  IPOCIEKTUBHOE HAOMIOfieHIe
3a MOZe/sIMU 3a00/IeBaeMOCTI, MeXaHMU3MaMIL 1 (pakTopa-
MI PMCKa TPaBMaTU3Ma Y CIIOPTCMEHOB-MHBaMu0B Ha I1V.
C60p JaHHBIX OCYLIECTBIISIICS C 26 aBrycTa (3a 2 JH 10 Ha-
vaja copeBHOBaHMI1 Vrp) 1o 7 ceHTsiOpst 2024 1. (moc/megHmit
meub Vrp). B redenne atoro nepnona 6suta cobpana u mpo-
aHa/IM3MpOBaHa MHPOpMaIys 060 Bcex caydasx 3abore-
BAHMII ¥ CIIOPTUBHBIX TPaBM, IOTYYEHHbIX POCCUIICKUMU
HapaJVMIINIIaMI, 110 II0OBOLY KOTOPBIX OHM OOpallalnch
K MEeIVIMHCKUM CIIeIMaTICTaM Je/leTaluy ¥ B MeJUIIVH-
cKylo cyx0y ITapanuMImiickoit fepeBHM.

C 1enpIo BBIABIEHNSI OOIINX 3aKOHOMEPHOCTEN 3aborte-
BaeMOCTH J TPaBMaTM3Ma y CIIOPTCMEHOB-IIapa/TMMINIILIEB,
IPYHUMAIOIYX yYIacTye B IeTHUX 11 3uMHuX I1/, 65110 mIpo-
QHA/MSMPOBAHO 32 OTEYECTBEHHbIX U 3aPYOEKHbIX IUTepa-
TYPHBIX ICTOYHMKA.

3. Pe3ynbraTsl NCCIeR0BaHIS

M3 90 crnopTcMeHOB-NapanMMIUiLEB, IPUHABIINX
yuactre B netHux 1V 2024 roga B ITapuxke, 66110 50 Myx-
yuH (55,6 %) n 40 xenuuH (44,4 %). B xone nposeneHns
MCCIeOBaHNUs OBUIM MONTY4YeHBl JaHHBIEe O 37 3aboreBa-
HUAX, KOTOpble BO3HMKIN y 28 cropTcMeHOB. CpemHmii
BO3pacT MapajMMITNIILEB, OOPATUBIINXCS 3a MTOMOIIbIO,
cocraBui 28 ner (auamasoH ot 16 o 53 jeT), cpegyu Ko-
TOPBIX 06110 53 % MyxuuH u 47 % xeHUH. Beero 6s110
3aperncTpupoBaHo 52 obpalneHus, B TOM uucie 16 mo-
BTOPHBIX OOpalljeHNIT 110 HOBOAY yXKe MMEIOIINXCs 3a60-
JIeBaHMIL, ¥ 7 CIIOPTCMEHOB OBUIN BBISABIEHBI IBa 1 Oortee
3ab0eBaHNIL.

O6ne n crierudnyeckme moKasarenn 3a60/1eBaeMOCTI
PasIMYanuch B 3aBUCMMOCTH OT BULOB CIIOpTa — OOJIbliee
KO/IMYeCTBO 3a00/IeBaHNIT BBISIB/IEHO Y CIIOPTCMEHOB B IIIA-
Bauun — 18 (48,6 %), B nerkon atnetnke — 13 (35,1%),
B HacronbHOM TeHHUce — 4 (10,8 %), B maparpuarioHe
U B IApaTX9KBOHMO — 110 1 (2,7 %). B 3aBucumocTu ot nona
6orblile 3a00/IEBIIMX MY>KYMH OBUIO B JIETKON aTIETHKE,
B IUIABAHUM Yale OOJIeNM >KEHIMHDBI, B apaTpUATIOHe
M TapaTX9KBOHJO 3a00/IeBaHMs OBUIM BBISABIEHBI TOMBKO
y KEHIVH, B HACTOJIbHOM TEHHIICEe pacIpefe/ieHue Cpen
MY>K4VH U )KeHIIUH 6bUI0 paBHBIM (Ta67L. 1).

Han6onbiuas 3aboeBaeMoCTh HaOMIOfANIACh Y CIIOPT-
CMEHOB IIo ITaBaHmio cropra nun ¢ IIOJA — 14 cryya-
eB (37,8% ot oOmero umciaa 3aboneBaHuit), B TO BpeMs
KaK B IVITABaHUM CITOPTa C/IENBIX U B IIaBaHuy criopra JIMTH
ObUIM BBIABJIEHBI 110 2 crnyyad (5,4 %). Hanbornbiuee komm-
4ecTBO 3a00JIeBAHUIT y JIETKOATIIETOB BBISBIEHO B CIOPTE
cnenbix 1 B copre jmy ¢ IIOJA — no 6 cryyaes (16,2 %).
B TO Bpemsa kak y nerkoarneros cnopra JIMMH BeiaBnen
TO/MBKO 1 cmyyait (2,7 %). Y cCIOPTCMEHOB II0 HACTOJIbBHOMY
TeHHUCY 6bUIO BbLsIBIEHO 4 cmydas (10,8 %), mo 2 cnydas
(5,4 %) 6b11n y cnopremenos ¢ [IOJTA u JITH. Hanmenbiuee
KO/IMIECTBO 3a00/IeBAHMIT OTMEYAIOCh CPEy CIIOPTCMEHOB
B IIAPATX9KBOHJIO U MapaTpuaTIoHe.
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Tabnuia 1

AHanu3 nmoxasareneii 3a6oneBaeMocTu poccuiickux napanummuiines Ha [lapamuvmuitckux urpax 2024 roga mo napamuMImiicCKuM
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 K4IMHbI JKenupupr Bcero
Jlerkas atnetnka (IIOJA, criopt crensix, JIVTH) 9 4 13 (35,1 %)
TTnaBaune (IIOJA, criopt crenbix, JIVIH) 6 12 18 (48,6 %)
Hacronbubii rennuc (ITOIA, JIVH) 2 2 4 (10,8 %)
Tpuarnon (ITOJJA) - 1(2,7%)
Txexsonpo (ITOJJA) - 1 1(2,7%)
VTOTO 17 18 37 (100 %)
Tabnuma 2
Ananus 3a6omeBaeMocTH 1 00paniaeMoCT 32 MOMOUIBIO 10 CIOPTUBHBIM fucHuminHam Ha llapammmnuitckux urpax 2024 roga
B ITapmke
Table 2
Analysis of morbidity and care seeking by sport discipline at the 2024 Paris Paralympic Games
Bumsi ciopra Octpoie |Xponmueckue| bomesnn Vindexmmn bonesun | bomesun | bonesnu | bonesun
A P 3aboneBanusA| GomesHu KMC t CCC on KOXHI yxa
Jlerxas atnetuka (IIOIA, criopt
cnensix, JIMH) 1 2 6 4 2 ) 1 )
TTnasanue (ITOJA, ciopt cnensix, JIMH) | 12 6 6 5 3 2 2 -
Hacronbubiit tennuc (ITOOA, JIMH) 3 1 1 - - 1
Tpuarnon (ITOTA) 1 - - - - 1 - -
Txexsonpo (ITOJJA) 1 - - - 1 - - -
UTOTO 28 (75,7%) |9 (24,3%) |13 (35,1%) |10 (27%) |6(16,2%) |4 (10,8%) |3 (8,1%) |1 (2,7%)

BonpbummacTBo 3a6oneBanmit (28 us 37 (75,7 %)) BO3HUK-
M B TIEPUOJ, IPOBENEHNSI COPEBHOBAHMIT BIIEPBbIE, MIMETIN
OCTpO€ TedeHne 1 He IPUBOIWIN K OTCTPAHEHNIO OT COPEB-
HOBAHUI ¥ TPEHMPOBOYHOI fiesATeNnbHOCTU. OCTa/NbHbIE 3a-
6oneBanust (9 n3 37 (24,3 %)) 6pUTH CBsI3aHBI C 060CTpeHMEM
XPOHMYECKNUX 3a60/IeBAaHMII 1 CIUTANNCD YK MMEIOIVIMU-
Csl, HO CBSI3aHHBIMU CO CIIOPTOM. [Ipy 9TOM IecTs u3 HMX
ObUII BBI3BAHBI IIepeHANPsDKEeHIEM. 3a00/IeBaHyst 1 T1aTo-
JIOTMYeCKII€ COCTOSIHUSI, CBSI3aHHBIE C TOPaKeHMEM KOCT-
Ho-MbInreyHoit cucremsl (KMC), Habmogamuce B 13 cy-
vyasx (35,1%), nHbexkumonHsle 3a6omeBanust (MHOeKIUM
BEPXHUX JIBIXaTe/IbHBIX IyTeil) — B 10 cayuasax (27,0 %),
[IATO/IOTMYECKe COCTOSIHUSL CePAeYHO-COCYANCTON CHUCTe-
mbl (CCC) Habmopanucs B 6 cnyvasx (16,2%), B 4 caydasnx
(10,8 %) — paccrporictBa opraHos nuiieBapenus (OIT), mo-
paXkeHMe KOXKHBIX IIOKPOBOB — 3 ciy4ast (8,1 %), 6omesHn
yxa — 1 cayuait (2,7 %) (Tabm. 2).

brio 3apernctpupoBano 8 ciyyaeB CIOPTUMBHOTO TPAB-
MaTu3Ma, 13 KOTOPbIX 4 crydas (50,0 %) OTHOCH/INCH K YILN-
6am, 3 cry4ast (37,5 %) — K pacTsDKEHUSIM, a B OHOM CIIydae
(12,5 %) 61T FUATHOCTUPOBAH MTEPETIOM.

AHanM3 TONYYeHHBIX TPaBM IPOJAEMOHCTPUPOBAITL,

YTO TpaBMAaTUYECKNE IIOBPEXOEHNA HOCUIIN OCTpI)II/uI

XapakTep. B Tpex clydasdx OHM IPOM3OIUINM B JIETKON aT-
netuke (2 crydas B criopTe cnenbix u 1 — B copte JIVH),
B TpeX CIy4YasX — B IUIaBaHMM (2 ClIy4as B CIOPTe JIVII
c [IOA n 1 — B cnopre Ctemnsix), O OFHOI TPaBMe ObIIN
y CIIOPTCMEHOB B TAPaTPUATIOHE I TAPATX9KBOHIO. B 60/1b-
IIHCTBe caydaeB (6 cropTcMeHoB (75 %)) OHU JIOKamu3o-
Ba/IMIChb B HIDKHUX KOHEYHOCTAX. B #ByX crmydasax (25 %)
y crnoprcMeHoB no IrasaHmio IIOJJA ¥ mapaTXsKBOHZO
OHI JIOKQ/IM30BaJINCh B BEPXHMX KOHEYHOCTAX.

B mectu cry4asx ImosmydeHMe TPaBMBI He IIPUBOLIIO
K IIPEeKPALICHNI0 COPEBHOBATEIbHOI JIeATEIbHOCTH, A Y Of-
HOTO JIETKOAT/IeTa B CIIOPTe C/IEIIbIX TPaBMa C IOBPEKACHNEM
HIDKHe!I KOHeYHOCTH IIpMBeia K BpeMEHHOMY HapyIIEHUIO
(YHKIMM TOJIEHOCTOIHOTO CYCTaBa, HO Ha (hOHe JleueHns Ha-
OII0/{a7I0Ch 3HAYMMOe Y/Iy4IIeHNe, 1 CIOPTCMEH CMOT IIPo-
TO/DKUTD yYacTVe B COpeBHOBaHINAX. Elle B ogHOM cirydae
y wiosna ¢ ITIOJTA Bo Bpemsi 3aK/IIOYMTENTBHON dacTu (u-
HAJIbHOTO 3aIUIbIBAa IPOM3OLIENI TPaBMAaTHYECKUil Iepesio-
MOM (ajIaHIy IaIblia KNCTU. B cirydae Heo6XoaMMOoCTH IIpo-
TO/DKEHMST BBICTYIUIEHNUIT CIIOPTCMEHA TPaBMa SIBUIACH OBl
[IPUYMHOI €r0 OTCTPAHEHMS OT COPeBHOBaHMIt (TAOL. 3).

ITomop mpu 3a60/I€BaHMAX OKA3BIBA/IACH CIIOPTHUBHBI-
MU Bpadamy COOpHBIX KOMaHA Poccum mo BupaMm cropra
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Tabnuua 3

AHanmu3 CHOPTHBHOIO TPAaBMATU3Ma B APATMMIMIICKIX AMCIUIUIMHAX Y POCCHIICKMX CIOPTCcMeHOB Ha I[lapanuMmnumiickux urpax
2024 ropa B ITapioke (B ckoGKax yKa3aH HPOLEHT OT 00IEro IMC/IA 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 IIpexpamenne
Buppbi ciopra OTCTpaHEeHIe . O611ee KOMIMYECTBO
KOHEYHOCTH KOHEYHOCTH . COpPEeBHOBAHMII
OT COpPEeBHOBAHMIl

Jlerkas atmetuka (Criopt o
crnenbix, JIVTH) 0 3 1 0 3 (37,5%)
[TnaBanme (ITOJIA, ciopt 1 ) 0 0 3(37.5%)
CJIETIBIX)
Tpuatnon (ITOIJA) 0 1 0 1(12,5%)
TxaxBonpmo (ITOJJA) 1 0 0 1(12,5%)
NTOro 2 (25%) 6 (75%) 1 1 8

C CIIONb30BAHMEM COBPEMEHHBIX (HapMaKOIOTMIeCKIX
U HYTPULEBTUYECKUX CPEJCTB, MCIIOIb30BaNINCh BO3MOXK-
HOCTM MHCTPYMEHTQ/JIbHOI HpOoQuIakTuKu 1 (usuore-
paeBTUYeCKOro BOCCTaHOBIeHUs. Ilpum 3abomeBaHMAX
KOCTHO-MBIIIEYHO} CUCTEMbl aKTMBHO MCIIO/Ib30BaINCh
BO3MOYKHOCTHU peabuINTalMOHHO-BOCCTAHOBUTEIHO-
ro KoMmIuiekca. IIpm ocTpbIX TpaBMax OKas3aHUe ITOMOLIN
OCYIIECTB/IANIOCh B YCIOBUAX MEJUIIHCKOTO I[eHTpa Poc-
CUIICKOI Jenerauuy M B NOMMKIMHUKe [lapanmmMmnuiickonn
IepeBHH, HAIlpUMep B C/Ty4ae PACTAKEHNA CBA30K I'O/IeHO-
CTOITHOTO CyCTaBa ¥ IPM Ie€peioMe TOJIOBKM IAACTHOM KOCTH
Y POCCUIICKMX TapaJMMINILEB BO BpeMs COPEeBHOBaHUIL.
I[Tpu 3TOM TIOC/IE IPOXOXKAEHVS 0OCIETOBAHIS U OKA3AHNUS
1epBoJi IOMOIIM B MNOMMKIMHNKE JepeBHM [oedMBaHMe
CIIOPTCMEHOB OCYILIECTB/IANOCh B MEUIITHCKOM IIeHTpe Jie-
JIeTaIy POCCUIICKUMIY BpadaMIl.

Heobxomumo OTMeTUTb BIMSIHUE OCOOEHHOCTeI!
BMJA CIIOPTA Ha MEXAaHU3M CIIOPTMBHOI TPaBMBbI Y CIIOPT-
CMEHOB-TIapanuMIuiines. B ofHOM 13 clydaeB BO3HUKHO-
BeHIe TPaBMBI OBIIO CBSI3aHO C HEBEPHBIM BBHIOOPOM Tpa-
eKTOpUM [BVDKEHMA CIIOPTCMEHOM-BERYLINM, KOTOPBIi
aCCUCTHPOBAJI JIETKOAT/NETy C HapylIeHNeM 3peHMsd, MOy-
YUBIIEMY TPaBMY, B Oere Ha COPEBHOBAHUSIX IO JIETKOl
aT/IeTHKe CHOPTa CIeNbIX IPY IPOXOXK/EHNM CIOPTUBHOM
myucTaHIMM. HemocTaTOYHBI ydeT 3pAYMM CIIOPTCMEHOM
0COOEHHOCTENl MIBVDKEHWS CMabOBUAAIIETO CIIOPTCMEHA
MPUBEJI K €r0 MaJeHNIO C MOCIEAYIOell TPaBMOJ TOIEeHO-
CTOITHOTO CyCTaBa.

4. O6¢cyxneHne

Crreun¢uka mopakxeHnit OpraHoB ¥ CUCTEM OpraHU3Ma
CIIOPTCMEHA OIpefie/isIeT BO3MOXXHOCTD y4acTIsA CIIOPTCMe-
HOB-IIAp/IVIMIINIILIEB B COPeBHOBAHIAX B IIOJIHOM COOTBET-
cTBUN ¢ MexpyHaponHoit Kraccudukanyeil QyHKIVOHN-
POBaHMA, OTPAHMYCHUII >KU3HEHEATEebHOCTI U 3I0POBbA
(MK®). K y4acTuio B COpeBHOBaHIAX IO ITApaIMMIINIICKIM
BUfIaM CIIOPTA JONYCKAIOTCA CIIOPTCMEHBI C IePBUYHBIM
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«JOIYCTUMBIM» IIOP)KEHMEM, K KOTOPBIM OTHOCATCA Ha-
pYylleHMe MBIIIEYHO} CU/IbI, HapylleHue [uala3oHa Iac-
CVBHBIX JBVDKEHUIT, eUIUT KOHEYHOCTH, PasHULIA JIIMHBI
HIVDKHUX KOHEYHOCTEN, HU3KMII POCT, TUIIEPTOHYC MBIIIII,
aTaKCysA, aTeTo3, HapyLIeHNsA 3PEHNs, HapyLIeHNUs MHTeN-
nexra [18].

JlaHHbIe TUTepaTyPHBIX MCTOYHMKOB IO 3ab0/1eBaeMo-
CTV TIAPAIMIMIINILEB Ha KPYIHBIX MEX/IYHAPOJHBIX COPEB-
HOBaHMAX, K KOTOPBIM oTHOCcATCA IV, mpoTUMBOpEYUBEHIL.
Pap mccnemoBaHmii CBUIETENbCTBYET O TOM, YTO YPOBEHb
3a60/1eBaeMOCTI Cpeyi CIIOPTCMEHOB C OTPaHMYEHHBIMU
BO3MOXXHOCTSIMU CYIECTBEHHBIM 00Pa3oM He OT/IMYAeTCst
OT 30POBBIX CIIOPTCMEHOB Ha KPYIHBIX COPEBHOBaHIAX,
a PUCK TpaBMATM3Ma He BbIIIe OOIIEr0 PIUCKA MOMYYeHNs
TPaBM CpelM 3[J0POBBIX CIIOPTcMeHOB [19]. OngHako mccre-
IoBaHmMe 3a60/1eBaeMOCTH TAPaTNMINIiLeB Ha 3uMHMX [1V1
B Coun 2014 roma mpogeMOHCTpUpPOBat 6ojee BBICOKUIT ee
MOKa3aTe/Ib 110 CPaBHEHMIO C OTMMINIIIAMY Ha aHAJIOTMY-
HBIX copeBHOBaHMAX. Cpeny 123 3aperncTprpoBaHHBIX 3a-
6o/IeBaHMIT CaMbIll BBICOKUII IIOKa3aTeab 3a001eBaeMOCTHU
OTMeYasICsl ISl TIATOJIOTUM JIBIXaTeTbHOM CUCTEMBI, TJIa3
U TPUIATKOB OpPTaHa 3peHUsA U MUIIEeBAPUTETbHON CUCTe-
MbI. BBIJIO TOKa3aHO, YTO Y CIIOPTCMEHOB CTapLIETo BO3pac-
Ta (35-63 ropma) 3a60/1€BaeMOCTD ObIIa 3HAYNTENHHO BBILIE,
yeM Y MOJIOZIBIX CHOPTCMeHOB (p = 0,049) [10].

B To xe Bpems cnenuduxa ycIOBUII COPEeBHOBAHUIA
Ha JleTHUX u 3uMHUX IIM, a Takke 0COOEHHOCTM IVCIIM-
IVIVH ¥ BUIOB CIIOPTA SO/DKHBI OKA3bIBAaTh BIANMAHME Ha II0-
Kasarenmu 3aboneBaeMocTy. Tak, aHanu3 3a00Ie€BaeMOCTU
Ha netHux I1M 2012 ropa B JIoHoHe (AHIIVSI) TEMOHCTPU-
pyeT Hamboblilee KOMMYECTBO IATONOTUM JBIXATETbHOI
CUCTEMBI, CIEAYIOL[UMIU II0 PACIHPOCTPAHEHHOCTH ObLIN
6onesun koxit, OIl, a Tak)Ke HEPBHOIL U MOYEIIOTIOBOI CI-
crembl. [Ipy 9TOM OTMeYanoch, 4TO MMOKa3aTenb 3abomeBa-
€MOCTI B TIPeICOPEBHOBATENbHbIIT TEPUON ObII aHAIOTH-
YeH TaKOBOMY B COPEBHOBATE/IbHBIN MEPHUO,. Haub6osnbiree
KOIMYeCTBO  3abo/meBaHMil  HAOMIONANIOCh B JIETKOI
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aT/IeTMKe II0 CPAaBHEHUIO C OPYTMMM Bupamyu cropra [20].
[IpenBapuTenbHBII aHAIN3 AAHHBIX HO 3a00/1€BaeMOCTH
POCCUIICKIX MTapaTyMIINILIEB B COPEBHOBATENbHBIN 1 IIPEJI-
COpEeBHOBATE/IbHBII EPUOJBI (pe3yIbTaThl 3a60/1€BaeMOCTH
B IIPEICOPEBHOBATE/bHbII IIEPUOJ, [IOTYYeHBI IpK obpaliie-
HIM K MeguinHcKoit 6ase ®MBA Poccun 1o yuery cocros-
HIIA 300POBbS CIIOPTCMEHOB-IIAPa/IIMIINIILIEB) IIOKa3bIBaeT
pe3y/IbTaTel, COOTBETCTBYIOLIME paHee ONyOIMKOBAHHBIM
MeXAyHapofHbIM Habmogennsam. IlogpobHoe mccienoBa-
HIle 06PaIaeMOCT MAPATMMIINIILEB 3a MEIUIIMHCKOI IO-
MOIIbI0 B TPEJCOPEBHOBATEIbHbIN IEPUOJ ellle JTO/DKHO
OBITH IIPOBEMIEHO MPY AA/IbHENIIeM yITyOIeHHOM M3y IeHNI
IaHHOI mpobreMaTuku. B HacTosielr paboTe aBTOPHI CO-
CPefOTOYNINCh HA ITOKA3aTe/sAX 3a0071eBaeMOCTI U CIOp-
TUBHOTO TPaBMaTN3Ma JINIIb B COPEBHOBATE/IbHBII MIEPUO.

CpaBHeHne 3ab60/1eBaeMOCTH CIIOPTCMEHOB Ha Ila-
panumnmiickux 1 OMMMINIICKUX UTPaX ITOKa3bIBaeT YBEIN-
YeHMe KONMMYECTBA MOPaXKeHMIT KOCTHO-MBIIIEYHON CUCTe-
MBI Cpefiy 350POBbIX criopTcMeHOB. Tak, Webborn u coasr.
MIPMBOAAT JJaHHbIE O TOM, YTO CPey 3TOPOBBIX CIIOPTCMe-
HOB BO Bpems 3uMHMX Omummmitckux urp B Cont-Jleiik-
Curu (CIIIA) 2002 roga 80 % Bcex CIIOPTUBHBIX TPaBM ObIIH
Pe3y/IbTaToOM OCTPOIL TPABMBI, a Cpeft 3a00IeBaHNUIT APYTUX
OPraHOB U CHCTeM Hambosee pacpoCcTpaHeHHBIMI 3a607Te-
BaHMAMY ObUIM IOpaKeHNe BEPXHNX [bIXATEIbHBIX ITyTeil
(32%), a TakKe ATONIOINA CEPHLEIHO-COCYAVCTON CUCTEMbI
(CCC) u KMC (21%). Cpenyt TpaBMaTUYeCKMX ITOBPEX-
HeHUt mpeobmafam PacTsDKEHUsT M IIEPeJIOMBI, Ha [OITI0
KOTOPBIX IIPUXOAWIOCh 1o 14 % [12]. O BbICOKOM ypOBHe
mopaxenuss KMC coobiraeTcst TakxKe B MCCTIETOBAHNY ITapa-
JIMMINILEB 110 JIETHUM BUAAM CIOpPTa B Bemmkobpuranun
B 2016-2019 rr. [21].

Ananmus 3a6071€BaeMOCTU POCCUIICKNX MApaIMMIINIIIIEB
Ha II/] B ITapmyke 2024 roga 4acTUYHO MOATBEPANII BBIBOJIbI
3apyOeXXHBIX CIELMATNCTOB. B poccuitckoM ncciegoBaHnn
Hanbosnpliee KOMu4ecTBo 3abonesanui (35,1 %) cocraBumm
saboneBanust KMC, 4T0, BO3MOXHO, OBIIIO CBSI3aHO C IIPOBe-
neHyeM VIrp B meTHMIT Iepuof, KOrja pacpoCTPaHEHHOCTh
UH(EKIVMOHHBIX 3a00/IeBaHMIT BEPXHUX AbIXATeIbHBIX IIy-
Tell HYDKE 10 SMMAEeMIOIOIMIEeCKUM ITOKa3aTeraAM.

Cpenu 3abomeBannit KMC 6bUm IMarHoCTHpOBAHBI
TOPCOTATUM LIEIHOTO, TPYAHOTO U IOSACHUYHOTO OTHENOB
[I03BOHOYHVKA, MMO(DACLMAIbHBI CUHPOM, IJIeYesIona-
TOYHBII NepUAPTPUT U JIaTePAIbHbBIN SNMKOHJWINT, a TaK-
XKe CHACTIYecKye COCTOSHMA IpU JeTCKOM IiepeOpalIbHOM
napannde. BTopoit 1o pacupocTpaHEHHOCTH TPYIIION CTa-
7 MHQEKIMOHHbIe 3a00/IeBaHNs BEPXHUX JbIXATE/TbHbIX
myreit (27%). Pacmpocrpanennocts 3abomeBanmit CCC
(10,8%) u OII (16,2%), a Taxke 6O/IE3HEI yXa U MOBPEX-
TeHNI KOYKHBIX IIOKPOBOB TaK)XXe COOTBETCTBYET MeX/yHa-
poxHbIM HabmoneHusaM Ha 11,

CHopTUBHBIN TPaBMAaTU3M CPEY POCCUICKIX ITapajiM-
IuiiIeB ObUI IPEACTAB/ICH B OCHOBHOM OCTPBIMI TPAaBMaMI
(75%), cpemy KOTOpPBIX IpeobIafany MOBPEXIEHMs CBs-
304HOTO ammapaTa (pacTsKeHMA CBA30K KPYIHBIX CyCTa-
BOB), @ TaK)Ke YIIMOBI MATKUX TKAHE BEPXHMX U HIDKHUX
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KoHe4HocTell. Tonbko B 25% cinyyaeB TpaBMBI CTalu IO-
CTIeiCTBUEM VIMEBIINXCSA paHee IIOBPeXEHMII (IIOBTOpHOE
pacTsbKeHMe CBA30K KPYIIHBIX CyCTaBOB). Bbicokast TpaBMa-
TU3ALVs] HAO/MIIOfa/Iach y CIIOPTCMEHOB C HapyIlIeHUeM 3pe-
HIsI, 9TO CBS3AHO CO CIEIV(UKOI BBIIOTHEHMsI CIOPTUB-
HOI1 IeSITeNIbHOCTHU B YCTIOBUAX HEJOCTATOYHON BUSUMOCTI
U B/IUAHMA QAaKTOPOB, He MOIeKAIX KOHTPOJIIO (Harpu-
Mep, paboTa B CBsI3Ke He3PSUUil CIOPTCMEH ¥ CIIOPTCMEH-
Beymmit). B apyrux cnyvasx y cmoprcmenos ¢ ITIOJJA Tpas-
MBI BOSHIK/IM B Pe3y/IbTaTe BBICOKOKOHKYPEHTHOI 60pbOBI
(TapaTXoKBOHO M MApATPUATIOH) MM (U3NIECKON Ha-
TPY3KI BBICOKOII MHTEHCUBHOCTH, IIOTPeOOBaBILIEil MaKCH-
MaJIbHO} COCPeJOTOYEHHOCTH Ha JOCTYDKEHMM pe3y/nbTaTa
(merkas aTneTuKa, IIaBaHue).

3HaYNTeNTPHOE YMCIO OOpAIeHNiT Cpen CIOPTCMEHOB
Ha IIM cocraBnator nHpexkunonHsle 3abonepannd. Ha IIM
B Jlongone 2012 roga pHUCK IOABEP)KEHHOCTHU ITapaayM-
IOMIICKNX CIOPTCMEHOB WMH(EKIVOHHBIM 3a00/IeBaHNAM
JKEeTyJOYHO-KMIIEYHOTO TPaKTa YYMUTBIBAJICA B aCIeEKTe
SMU/IEMIOTIOTIECKOI 0OCTAHOBKY B Pa3/IMIHBIX PErMOHAX
1o BceMy Mypy [22]. HecMOTps Ha BBIAB/ICHHBIE SINIEMI-
OJIOTMYeCKII€ OYary B PA3NMYHBIX CTpPaHaX, flaHHAs IaTo-
JIOTUsI He OKasajla CYIIeCTBEHHOrO BIMSHU Ha 3abojeBa-
emocTb Bo BpeMms Vrp. IIM 2020 roga B Toxno (SImonns)
IPOBOAMINCH B YCIOBUSIX OeCIIpellefleHTHBIX Mep 3alliThI
B CBSI3U C NMAHAEMNUEl HOBOJI KOPOHABMPYCHON MH(EKINH,
4TO0 MOTPe6OBANTO MOOWIM3ALMY HAIMOHATbBHBIX MEN-
LUHCKNUX CIY>KO [/Is1 IPefOTBpAIeHNs PAacIpOCTPaHeHMs
3a00/IeBaHNUS CPefy WIEHOB COOPHBIX KOMAHJ, a TaKxKe
IpUBJIeYEeHNs 3HAYMTEIbHBIX OPraHM3ALMOHHBIX pecyp-
COB MeXIYHapOTHOIO IMapaJMMIIMIICKOTO KoMMTeTa [23].
[Ipodmraktudeckue Mepbl, IPeIIPUHATBIE POCCUICKI-
M CHENMaNuCTaMy BO BpeMsA IposefeHna netHux IIN
B Tokuo 2020 roma, Mo3BOMMIN U30€XKaTh NapajaMMINiiLa-
mu n3 Poccuy MHOMUUpOBaHMA HOBOI KOPOHABUPYCHON
uHpexuny [24]. DnnaeMnonorndecKast CUTyanns BO BpeMs
IIN B Ilapyxe He NpMBeNa K BBIABIECHUIO CPENU POCCUII-
CKOIl [ieJleraljui CepbesHbIX MH(QEKINMOHHBIX 3aboyeBa-
HIIT, TOTPe6OBABLINX OTCTPAHEHUSI CHOPTCMEHOB OT CO-
peBHoBanmit. Cpenu nHEKIMOHHBIX 3abomeBanmit (27 %)
POCCUIICKMX TMapaqMMINiileB MHPEKIMOHHBIX 3abo/eBa-
HUIT JKETy[OYHO-KNMIIEYHOTO TPAaKTa BBIABIEHO He OBLIO.
[Ts0my4yeHHbIe pe3y/NbTaThl TAK)Ke MOTYT CBUMIETENbCTBO-
BaThb 00 3¢ (eKTUBHOCTI MPODIIAKTIUIECKNX MEPOIPHsi-
THIA, IPOBOAMMBIX POCCUIICKMM MEAULIVTHCKIM IIepCOHAIOM
B CBAI3M C yYacTHeM CIIOPTCMEHOB II0 ITapaTpUATIOHY B BbI-
CTYIUIEHMAX B OTKPBITOM BofioeMe (peka Cena B ITapinke).

3a6oneBaHu yxa, ropia, HOCa, KO>KHbIe 3a00/1eBaHILA

Ha IIM 2008 ropa B Ilexnue (Kurait) pecrimparopHble
3abojeBaHMs ObUIM OFHVMMU M3 YaCThIX NMpUYMH obpalie-
HUS 32 MeJUUMHCKON momouipio [13]. Hecmorpss Ha TO
4TO Ha COPEBHOBATENbHBIX 00BEKTaX HaUOOIbIIEee KOIMIe-
CTBO oOpalieHnit 6BUI0 CBSI3aHO C TPABMATIYECKOIl MaTo-
JIorMelt, Ha TPEHVPOBOYHBIX 00bEKTaX HaMbOIblIIee KO-
4ecTBO ObpallleHIiT IPUIIIOCh Ha 3ab0/IeBaHMsI yXa, Top/a
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n Hoca. [To uToram copeBHOBaHMII HAlMOHAIbHBIM MeJy-
LHCKUM CITyX6aM ObUIO IIPefIoKeHo 00pallaTh BHIMAHNUE
Ha HeO06XOAMMOCTb 00ecIedeH s MEIUIMHCKIX Je/IeTalinit
BpavaMu-CIeNNaIINCTaMI B 00IaCTH TedeHIsI PeCIIPaTop-
HBIX 3a00/eBaHMIT 1 BpaIaMIM-OTOPUHOIAPUHIOIOTAMIL.
Pecrimparopuble 3ab0/ieBaHMsI HapsiLy C JjepMaTONIOrMYe-
CKVIMU TaKXXe ObUIN OTHVMMU 13 Hanbojee pacIpoCTpaHeH-
HBIX OpUYMH OOpaleHMs 3a IIOMOLIbI MAPATMMIINIIIEB
Bo Bpems nposenenus [TV B Tokno 2020 1. [25]. [Ipomepme
[T B ITapyoke IOATBEPANIN PACIIPOCTPAHEHHOCTD JAHHBIX
BUJIOB IATOJIOTMIU CPefy POCCUICKMX IapaarieTos. Cpenn
06111ero KommiectBa obpaieHnit 3a601eBaHsI OPraHOB JIbI-
XaHUA CTa/IML BTOPOY IO YMCI€HHOCTY IIATONIOTHUEN Cpenn
POCCUITICKMX CIOPTCMEHOB (27 %), 3a60/1eBaHMsI KOXKY 1 yXa
B 06111eit cnmoxkHocTu coctaBumm 10,8 %. Kak u B uccienosa-
HIISIX, OIVICBIBAIOIINX 3a00/1eBaeMOCTDb Ha IPYIMX KPYIHBIX
COPEBHOBaHMII, B HACTOSAIEM JICCIEOBAaHNN K BOSHUKHO-
BEHUIO PECHMpPATOPHBIX 3aboeBaHMII IIpefpacronaraia
BBICOKAsl IUIOTHOCTb IPOXKMBAHUSA CIIOPTCMEHOB M YJle-
HOB Jiefierauyii B ycnoBuAx IlapanuMnuiickoi JgepeBHM.
B opHOM 37aHUM € pOCCUIICKOIL [je/leraliyieil O HOBPEMEHHO
MIPOKVUBAIN TIPECTAaBATEIN He MEHee IIATU Hal[MOHATbHBIX
komaHf. Ha saboneBaeMocTs 60/1e3HsAMM yXa, TOp/Ia 1 HOCA
TAaK>Ke OKA3bIBA/IM B/IMsIHIE OCOOEHHOCTV MMMYHHOI CU-
CTeMbl CHOPTCMEHOB, HAaXOJAIIENCSA B COCTOSHMU YTHe-
TEHUA B COPEBHOBATEIbHBIN IEPHUOJ, CIOPTUBHOIO LMKIA
BBy BBICOKOMHTEHCYBHBIX QU3NYECKIX HATPY30K.

Bo MHOrmx wmcciemoBaHmAx oOpaimjaercss BHUMaHue
Ha TO, YTO YaCTOV NPUYMHON OOpalleHus MapaauMIInii-
I[eB B MEAMUNHCKYIO CTy>KOy Bo Bpemst Vrp sABI0TCS 1MO-
PaXKeHNA OIOPHO-/IBUTATeIBHOTO allllapaTa I 3a001eBaHNA
KMC. Ob1i1e 3aKoHOMEPHOCTH 06palieHnst K CIOPTUBHBIM
BpayaM Ha IapaIMMIMIICKMX COPeBHOBaHMAX ¢ 1976 ropma
YKa3bIBAIOT Ha TO, YTO OO/IBIIMHCTBO 3TN THBIX CHOPTCMEHOB
C OrpaHMYEHHBIMI BO3MOXXHOCTAMU 3[JOPOBbA IONYYalOT
MEVILIMHCKYIO IIOMOIIb B CBSI3U C 3a00/IEBAHISIMI OTIOPHO-
IBUTATEIBHOTO armapara u rpapmamn [26]. Kak HoBbIe 3a60-
nesanust KMC, Tak 1 peiuiBbl XpOHNYECKIX 3a00/IeBaHMIT
BO3HMKAIOT B IIPOIlecce TPEHMPOBOYHOI JI COPEBHOBATE/Ib-
HOII JeATEeNbHOCTI B YCIOBMAX SKCTPEMAJIbHBIX HAarpy3oK,
9TO TaKKe OBUIO MOATBEP)KIEHO B KOMIIEKCHOM MCCIIEO0-
Bauuu Ha [ B JToumone 2012 roga [27]. B MHOTO/TETHEM Ha-
6moennu Curtis u Black ycTaHOBIIEHO, 9TO Y CIOPTCMEHOB
C OrpaHMYeHHBIM) BO3MOXKHOCTSIMI JJa>Ke He3HAUMTe/IbHble
MOBPEX/IEHNST MOTYT UMeTb O0JIee Cepbe3Hble OCTeACTBIUS
110 CPaBHEHMIO CO 3OPOBBIMU crioprcMeHamu [28]. B mc-
cnemoBanuy Webborn u coaBT. IPUBOAATCS TaHHbBIE O TOM,
4TO 0OBIYHAS TPABMA IUIEYa B Pe3y/IbTaTe IepeTPEeHNPOBaH-
HOCTH MOXeT OBbITh JIMIIb HENPUATHOCTBIO [Is1 30POBOTO
CIIOPTCMEHA, B TO JKe BpeMsA y CIIOPTCMeHa ¢ TeTpaIUlerueit
TakKasg TpPaBMa MOXXeT IIOCTaBUTb IIOJ] YIPO3y €ro JajibHell-
IIee BHICTYIUICH)E Ha COPEBHOBAHIAX [12].

Ob6paienns B cBsasu ¢ maronorreit KMC y poccuitckux
[apaat/ieToB OBUTN CBSI3aHBI B OCHOBHOM C 000OCTpEeHUAMM
U peLyAMBaMyU uUMelomyxcs 3aboneBannmit. Tak, y mI0B1[0B
U JIETKOAT/IETOB ObLI AUMATHOCTUPOBAH (OIEBOI CHHPOM
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BBUAY 00OCTpEHMsI MMEIOLIENICsl JOPCOMATUN Pas/INIHbIX
OTZIe/IOB TO3BOHOYHMKA. B TO >Xe BpeMsa B HAacTOIbHOM
TeHHICe BBIAB/IEH CIy4all yXY/[IIeHMs COCTOSHUA B CBS-
31 C MIMEBIIMMCA [IMAaTHO30M JIaTepajbHOTO 3MMKOHIVIIN-
Ta. MHOTOYMCIEHHBIE CIydau OOpAIeHVs] 3a IOMOIIBIO
BotencTBue 3abomeBanmit KMC pmenmany 060CHOBAaHHBIM
UCIO/Nb30BaHMe HPOPUIAKTUYECKMX ¥ BOCCTAHOBUTEIID-
HBIX CPEJICTB, a TaK>Ke KOMIUIEKCOB (PM3MOTepaneBTUYecKoil
nopgepxkn. CrenyanucTaMy pOCCUIICKOTO MeJUIIMHCKO-
rO IL[EHTPAa B 3aBUCUMOCTY OT TSDKECTV HMOPXeHUsT ObUIn
BbIJIeJIEHBl TPU TPYIIIbI CHIOPTCMEHOB, /A KaXK/IO! U3 KO-
TOPBIX Pa3pabOTaH COOTBETCTBYIOLVIT MEXaHM3M HeMe-
IVMKaMeHTO3HO NMoAjep>KkN. Tak, y mapaauMIIniines ¢ Xpo-
Hudeckumy 3aboneBanmsamu KMC 1 HEKOTOPBIMU BUfaMu
TPaBM OCHOBHBIMU MeTOfaMM (U3MOTEPAEBTIIECKOII T10-
Mo ObUIM JTOKa/IbHASL KPUOTEPAINs U 9/IeKTPOUOHODO-
pe3. Y CIOpTCMEHOB ¢ TsKenbIMu noBpexpeHnamu KMC
M OCTPBIMM TPaBMaMI OCHOBHBIMI BUAAMM (PU3MOTEPAIINU
OBL/IN 37IEKTPOMArHUTHBIE TOKY U XUBaMaT-Tepamms [29].

JlaHHbIe MHOTO/ETHUX HAOMIONEHUIT CBUETEIbCTBYIOT
O BBICOKOM TpaBMaTM3Me Cpely CIIOPTCMEHOB — Y4YacT-
HUKOB 3uMHux IIV mo cpaBHeHUMIO CO CIIOPTCMEHaMU
Ha netHux I1M1 [30]. JaHHBIe IO TPaBMaTU3MY Y CIIOPTCMe-
HOB-3J/IMHIKOB IIOKa3bIBaIOT, 4YTO II04YTH 10 % CIIOPTCMEHOB,
yuactBoBaBiiux B 3uMHux IV 2002 roga B Conrt-Jleiik-
Cury, obpamanuch 3a MEULIVHCKON IIOMOIIBIO B CBSI3U
C KaKoit-m60 TpaBMoIL. BOIBIIMHCTBO OCTPBIX TPaBM OBIIO
CBsi3aHO C pacTshkeHusiMu (32%), mepenomamu (21 %),
a TaKKe pacTsHKeHUAMM 1 paspbiBamy (o 14 % coorsert-
CTBEHHO) KaK BEPXHIX, TaK U HIDKHUX KOHe4HocTelt [12].
W3 3aperncTpupoBaHHBIX TpaBM 21 % TpuBeN K OTCTpaHe-
HUIO OT JIa/IbHEJIIIIero y4acTsA B TPEHMPOBKAX VU COPEB-
HOBaHIAX. VI3 BceX 3aperncTpupoBaHHBIX TPABM BO BpeMs
sumHux IV 2002 roga 77 % ObUIM BBI3BAHBI OCTPHIM TPAB-
MAaTUIeCKIM COOBITHEM.

Ha nernux IIMM B Puo-pme-Kaneitpo (bpaswmis)
2016 rofa caMblil BBICOKMIT YPOBEHD TPaBMaTH3Ma ObI 3ape-
TUCTPUPOBAH B JIETKOATIETMYECKMX AMCHMIUIMHAX (37,6 %).
Hanb6osbliree KonmmaecTBO TPaBM OBLIO OTYYEHO IAPACIOPT-
CMEeHaMM C HapylleHueM 3peHus (36,7%). Jarraya m co-
aBT. BBIJENAIOT HAIPSDKEHME KOCTHO-MbIIIEYHON CMCTEMBI
Y 3HAUUTE/TbHYIO HaTrPy3Ky Ha OITIOPHO-/IBUTATe/IbHBII aIla-
par KaK OCHOBHbIE MEXaHNI3Mbl TPABM Y CIIOPTCMEHOB C Ha-
pyureHneM 3peuns. Takxe 6BUIO OTMEUEHO, YTO MEXaHU3M
TPaBMOOOPA30BaHIIsI, CBSI3AHHBIN CO CTPECCOM, peannsyer-
€Al y CIIOPTCMEHOB 3TOJ TPYIIIBI Yallle, YeM y MapaJTMMIINIi-
1IeB C HeBPOJIOIMYECKUMY HAPYIIEHMAMM U IMOpa’keHMeM
OIIOpHO-ZIBMTATeNIbHOrO ammapara [31]. B o63ope 2000 r.
Ferrara u Peterson, ucciegys MeXxaHU3MBI IIO/Ty9€HNA TPABM
Cpeny 3MUTHBIX Napa/MMINIILEB B PasINHbIX BUIAX CIIOP-
Ta Ha netHuX [1V, pacnipegenm 19 us 20 neTHUX mapanyum-
OUICKMX AVICHUIUIMH IO CTelleHM HM3KOTO VMM BBICOKOTO
PMCKa TpaBMaTH3Ma. bblIo OTMEYEHO, UTO Y CIIOPTCMEHOB,
YYaCTBYIOIMX B JIETHUX ITApaJMMIIMIICKUX COPEBHOBAHM-
SIX, CCA[iVIHBI, PACTSDKEHUsI M yIIMOBI BCTPEYAIOTCs dallle,
yeM Iepe/ioMbl 1 BbIBMXM. JIOKanm3aumsa TpaBM 3aByCena
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OT MHB/IMIZHOCTU U BUJiA CIIOPTA, @ TPaBMbl HIDKHUX KO-
HEYHOCTell Jallle BCTPEYasIlCh Y CTa0OBUIANINX, a TaKxKe
y CHOPTCMEHOB C aMIyTALMsAMIU 1 LepeOpanbHbIM Iapa-
mryoM. TpaBMbl BepXHMX KOHEUHOCTe} dallle BBIAB/IAIOTCA
Y CIIOPTCMEHOB, MICIIO/Ib3YIOMI X NHBAIMIHYIO KOJIACKY [26].

Bonmee BpICOKMIT ypOoBeHb TpaBMaTH3Ma Y CIOPTCMe-
HOB-IIAPaTMMINIIEB IO CPAaBHEHMIO C UX KOJIIeTaMMu-
OMMMINII[AMY OBUT BBLIBIIEH B MCCIETOBAHUM YIACTHUKOB
Omummmiickux u [Mapamimnmiickux nrp B I[leknue (Knrait)
2022 ropa B c6opHbIX KoMaugax u3 CIIA [32].

VsydyeHne CIOPTMBHOTO TpaBMaTM3Ma Cpeiu poc-
cuiickux napanumnuiines Ha IV B Ilapioke mokasarno,
94TO OOJIBIIOE KONMYIECTBO TPABM HIDKHMX KOHETHOCTEIl
BBIAB/ICHO y CIIOPTCMEHOB IO IJIABAHUIO U JIETKOJl aTie-
TuKe. TaKkye TpaBMbI JMaTHOCTMPOBAHBI KaK Cpefiy CIOPT-
cmeHoB ¢ ITIOJJA, Tak 1 cpefiu CIIOPTCMEHOB C HapyIlIeHM-
eM 3PeHMs:d, YTO MOATBEP)K/IaeT JaHHbIe MeXIYHapOJHBIX
JICCIIelOBaHMIA. B oTnmdme oT IpefpIaymux uccaesoBaHum
Ha [TV cpepu poCcCHilCKMX MapaaTaeToOB He ObIIO BBISBIEHO
TpaBM BEPXHMX KOHEYHOCTEN Cpefiy MapanyMINiLeB-Ko-
JISICOYHUKOB, YTO MOXXET OBITh CBS3aHO C OTCYTCTBMEM
Ha OSTUX COPEBHOBAHMAX CIOPTCMEHOB-KOMACOYHMKOB
10 UTPOBBIM BUAM CIIOPTA, TAKUX KaK OackeT6on 1 perobu
Ha KOJIAICKaX.

K nambornee cepbe3HBIM TpaBMaM, IIOBJIEKIINM OTCTpa-
HeHMe OT YYaCTIs U [IpeKpallieHe BhICTYIUIEHIT, ObUII OT-
HeCeHbI [iBe TPAaBMBbl, OffHa 113 KOTOPBIX IIpMBe/a K BpeMeH-
HOMY OTCTPaHEHUIO OT COPEBHOBAHNIA, a B IPYTOM CiIy4ae
MOITIa IPMBECTM K IpeKpallleHNIo yyacTusA B Hux. Ilepsas
TpaBMa CTajla Pe3y/IbTaTOM HEJOCTATOYHOTO COTPYyAHMYE-
CTBa CIIOPTCMEHA C HapYILEHMEM 3PEHNUA M €ro BeAyIlero
CIIOPTCMEHA, B CBA3M C 4eM HEeOOXOAMMO YCUIUTH Mephl
110 C/TAKMBAHMIO KOMAHJHOTO BBICTYIUIEHMS M PasbsCHe-
HUIO IIpo06JieM, CBA3aHHBIX C HapyIIeHUEeM VX B3ayMOJeli-
cTBUA. B nmpyrom ciydyae TpaBMa BO3HUK/IA BO BpeMs Qu-
HaJIbHOTO 3aIUIBIBA U ObIIa CBA3aHA C Ype3MEePHBIM YCUINEM
CIIOPTCMEHA, 3aBEPUIAIONLIEro COpeBHOBaHMe. PasbsAcHeHne
IIOBBIIICHHO! TPaBMOOIACHOCTM B (MHAIBHON YacTH

Bknap aBTOpOB:

Wpnpucosa I'yzens 3ybanpoBHa — KOHIEIINS 1 AM3AIH MCCTIE0-
BaHMA, COOp TaHHBIX, IOATOTOBKA PYKOIICH.

Maraii Auppeit ViropeBua — c60p JaHHBIX, TUTEPATyPHBIIT 06-
30p, IIOAATOTOBKA PYKOINCHL.
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COpEBHOBATENIbHOI AeATENbHOCT TAaK)Ke MOXKET CTaTh IIPO-
(I)MHaKTquCKI/IM ¢dakropom ms 6yny1_umx BBICTYIIEHUI
CIIOPTCMEHOB.

OI‘paHI/I‘IeHI/IHMI/I HAaCTOALIETO MCCIEOOBAHMA ABIAIOTCA
CIIy4au, KOTfia CIOPTCMEHbI-[Iapa/IMMIIMIIIIBI He 00palIaoT-
41 32 IOMOILIBIO K MEUIMHCKOMY IIepcoHany. B aToit curya-
LMY IPOBEJIEHNE CTPOTOTO CTATUCTUYECKOTO aHA/IM3a MeXa-
HI3MOB 1 (paKTOPOB PrCKa 3a60/1eBaeMOCTH I CIIOPTUBHOTO
TpaBMaTH3Ma OKa3bIBaeTCs 3aTPYAHEHO.

5. 3akmoueHie

3abomeBaeMOCTb CpeAy POCCUICKMX CIOPTCMEHOB
Ha [TV B ITapmxe B 2022 I. COOTBETCTBOBaMA 00IIell Kap-
THHE 3a00/1eBaeMOCTH Cpefy IMapaTUMIINIALEB Ha APYTUX
ITN, copeBHYIOIMXCA B CXOXKMX JUCHUIUIMHAX. Bo MHOrMX
cnydasx (aKTOpbl PUCKA, XapaKTepHbIe s MapaauMIInii-
CKUX BUJIOB CIIOPTA, IIO-BUAUMOMY, ABJIAIOTCS YHUKATbHBI-
MU [ COPeBHOBAaHMII CIHOPTCMEHOB C OTpPaHNYEHHBIMU
BO3MOXXHOCTAAMM 3[0p0OBbA Ha [IV] 1 Opyrux KpynmHbIX MeX-
ITYHApOIHbIX COPEBHOBAHMAAX.

[TocrostHHOE HabIOIEHE 3a 3a007IEBAEMOCTDIO I CIIOP-
TUBHBIM TPaBMAaTU3MOM CpelV MUTHBIX CIIOPTCMEHOB-TIa-
PAIMMITHIILIEB MMeeT GOMbIIOe 3HAUeHNMe sl BBISBIEHIS
061MX 3aKOHOMEPHOCTEN, (PaKTOPOB pUCKa U MPOPUIaK-
TUKM 3a00/IeBaHuUIT U TpaBM B Oyayiem. JanpHermmit Mo-
HUTOPUHT IT03BOJIUT YCOBEPILIEHCTBOBATD Pa3paboTKy CTpa-
teruit 9¢(HeKTUBHOI IPOPUIAKTUKY, KOTOPbIe MOIIM OBl
VICTIO/Ib30BATbCA MEAVIIMHCKIIMIY CIIeVaIuCTaMy TIPY TIOf -
roToBKe K VIrpam u Ipyrum KpyIHbIM COPEBHOBAHUAM Cpe-
IV TIapa/IMMIINIILIEB.

C y4eToM HO/IyYEHHBIX JJAHHBIX MOXKET OCYILECTB/IATh-
cs1 6ortee TIIaTeNbHAs MOJTOTOBKA CIIOPTCMEHOB-IIAPaINM-
nuiieB K COPEeBHOBAHMAM Pa3MYHOTO YPOBHHA, a TaKXe
paHHee IIAHNPOBaHME MPOGUIAKTUIECKNX U BOCCTAHOBH-
TeJIbHbIX MEPONPUATUI B COTPYTHMYECTBE C OpraHM3aIu-
OHHBIM KOMMUTETOM MEX/yHapOZHOro NapaaMMINICKOrO
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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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

Conlflict of interest: the authors declare no conflicts of interest.
Acknowledgment: the authors express their gratitude to all participants for their involvement in this study.

For citation: Negin Soltani, Majlesi M., Ali Fatahi. Immediate and Long-Term Effects of Anti-Pronation insoles on spatiotemporal gait para-
meters in individuals with flat feet. Sportivnaya meditsina: nauka i praktika (Sports medicine: research and practice). 2025;15(4):28-36. https://doi.
org/10.47529/2223-2524.2025.4.7

Received: 07 September 2025
Accepted: 29 January 2026
Online first: 11 March 2026
Published: 24 March 2026

*Corresponding author

28




CriopTviBHas
MeauunHa:

[ ayra u nparmuna | |

HemearneHHble n AOJITOCPOYHbIE 3(*)(beKTbI dAHTUMPOHALUUOHHLIX CTeJieK
Ha NPOCTPaHCTBEHHO-BPEMEHHbIEe NapaMeTpPbl XoAbObI y noaen
C nfioCKocTonuem
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AHHOTALIVIA

Ilens uccnegoBanms. B faHHOM nccnenoBanuyu ObUIN M3ydeHbl HeMeJJIeHHbIE 11 JONTOCPOUHbIe 9 (eKThI aHTUIIPOHAIIMOHHBIX CTeIeK Ha XapakK-
TEPUCTUKN XO,E[I>6I)I Y MOJIOABIX B3POC/IbIX C I‘I/I6KI/IM IVIOCKOCTOIMEM II0 CPABHEHNIO CO 3[JOPOBBIMI KOHTPO/IbHBIMI Y9aCTHUKAMU.

Mertoppr. [IBajath yeThIpe yuacTHuKa (12 ¢ mrockocTonmeM, 12 B KOHTPOIbHOI TPYIINTe) TIPOLIIN aHA/MNM3 TOXOAKM 60CcuKoM 1 B 06yBM C HC-
monb3oBaHmeM 3D-cructeMbl peructpanumn I[BI/I)K€HI/II‘/‘I. prnna C IVZTOCKOCTOIMEM HOCHIA MHIVBHMYa/IbHbIE AHTUIIPOHALIVIOHHDBIE CTEJIPKI BO BpEMA
TECTUPOBAHNA M IIPOJOJDKAIA X €KENHEBHOE MICIIO/Ib30OBAHNE B TEYCHNE IIECTI HENIE/Ib. HpOCTpaHCTBeHHO—BpeMEHHbIe IIapaMeTpbI IIOXOAKM aHaIN -
3MPOBA/IUCH C TIPUMEHEHUEM [IUCIIEPCUOHHOTO aHa/IN3a C TOBTOPHBIMM U3MEPEHUAMM I MHOTOMEPHOTO IMCIEPCUOHHOTO aHA/IM3a.

PeSyIII)TaTbI. Ha VICXOJHOM 9Tame y TPYIIIBI C ITIOCKOCTONINIEM 6bUII/I BBIABJIEHBI 3HAYVIMbI€ BPEMEHHDIE PA3INYNA, BKIIIOYAA y,T_UII/IHeHI/Ie MOMEHTa
OTpBIBA IIPOTUBOIIONIOXHOII CTOIBI M COKpAllleH e IPOJIO/DKUTEIbHOCTI OIHOOMIOPHOII (a3l (p < 0,05). KpaTkocpouHoe nCIIonb3oBaHme CTeeK Ipu-
BEJIO K YaCTUYHBIM Y/Ty4IIeHNAM, TOT/]A KaK MOC/Ie 3aBeplIeH s IIeCTUHEeNbHOTO BMEIIaTeTbCTBA HAb/II0aioch 3HAUNTETbHOE YBeTYeHNe JTIMHBI
I1ara 11 [UIMHBI ABOIHOTO IITara, a TAK)Ke HOpMajm3alys BpeMeHHBIX XapaKTeprcTHK ¢asbl omopsl (p < 0,05). YacToTa 11aros, CKOpoCTb XOfbObI 1 Bpe-
M 11ara He USMEHUJ/INCD.

3axmroyeHne. AHTYIIPOHAIMOHHbIE CTEMBKM 00eCTeun Kak HeMe//IeHHbIe, TaK U YCTOMYMBbIE YIy4IIeHNs BO BPEMEHHBIX U TPOCTPAHCTBEH-
HBIX XapaKTEepPUCTUKAX XOI[I)6])I y mo;qeﬁ C I‘I/I6KI/[M IJIOCKOCTOMMEM. BaskHO OTMETUTD, YTO 3TN ITOTOXKUTE/TbHbIC S(bli)eKTbI TIPOABJIANINICD HE TOIBKO
1I0C/Ie ONHOTO CEAHCa, HO 1 MOC/Ie MIECTY Hefle/lb MICIIO/Ib30BAHMA, YTO MOAYEPKMBAET aJall TallMMOHHbII TOTEHIMA J/IMTENIbHOTO BMELIATe/IbCTBA. XOTs
CKOPOCTb XOZIbOBI ¥ 4aCTOTA LIATOB HE I3MEHIIVCD, YTydIIeHN) B IMHE IIara, J/IHe ABOIHOTO 1Iara 1 AMHaMMKe (asbl OIOPHI YKa3bIBAIOT Ha T10-
BBIIIEHIE CTAOVIBHOCTI 11 9 GEKTUBHOCTIL.

Kniouesvie cnosa: IIockocTorie; OpTonefdeckye CTeNbKI; aHa/IN3 TTOXOAKM; 6MoMeXaHIYecKyie ABIeHIA; TIOCTYPalbHbIi 6anaHc

Knrouesvie cnosa: TmoKo3HbI TOMEOCTa3, IyBCTBUTENMBHOCTD K MHCYMIMHY, 3[[0POBbIE B3POCTbIE, YCBOEHNME TTFOKO3bI
KondmuKT nmaTEpECOB: aBTOPHI 3aB/AOT 00 OTCYTCTBUY KOH(INKTA MHTEPECOB.
BrarogapHOCTH: aBTOPBI BRIPAXKAIOT 671ar0JapHOCTD YYAaCTHUKAM JAHHOTO MCCIIeIOBAHMA.

s puruposanms: Conrann H., Mamxmecn M., ®ataxu A. HemenneHnHble un gonrocpodnsie 3¢ @exTsl aHTUIPOHAIMOHHBIX CTE/EK Ha IPO-
CTPaHCTBEHHO-BPeMEHHbIE TTapaMeTpPhl XOAbObI y JIIOfiell ¢ IIocKocTomeM. CnopmusHas meduyuna: Hayka u npakmuxa. 2025;15(4):28-36. https://
doi.org/10.47529/2223-2524.2025.4.7
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IIpunara x my6nukamm: 29.01.2026
Online first: 11.03.2026
Omny6nukosana: 24.03.2026

*ABTOp, OTBETCTBEHHBIII 3a IePenCcKy

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 TAU.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
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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

Jemorpaguyeckie XapaKTepUCTUKN YIACTHUKOB M CPAaBHEHME MEKY ABYM IPyIIIaMu

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; #, 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 OTKIIOHEeHWe Onsd ONWHbI Wara, ANMHbl nonywiara, CKOpoCTW, KadaHca, BpeMeHu wara,
BPEMeHW nornyluara, BPEMEHW OMopbl, OAHOOMOPHOW W ABYOMNOpPHOW a3, MOMEHTa OTpbiBa MPOTMBOMOMOXHOW CTOMbl, MOMEHTa KOHTaKTa
rIpOTI/IBOI'IOJ'IO)KHOVI CTOMNbI N OTPbIBa CTOMbI.

lMpumeyaHue: *— 3Ha4YMMble pasnUuusa 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
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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.
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Pa3paboTka opToneanyeckon CTesibku HOBOM KOHCTPYKLMK ANsi KOPPEKLUK
HapyLLUeHUN XoabLObI
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PE3IOME

CoBpeMeHHbIe OPTOIIEMYeCKIe CTEbKI 9aCTO He 00eCrednBaoT He0OXOANMON FMHAMMYECKOI afJalTAlN K eCTeCTBEHHOI OMOMeXaHMKe CTO-
mbl. YKecTKre KOHCTPYKIIMU TPaJMIMOHHBIX MOJie/iell OTPaHNYMBAIOT (U3MOTOTMIECKYIO MOJBIKHOCTD, YTO MOXKET HPMBOAUTH K fyckomdopTy
u mporpeccruposanmio gedopmanuit. Heobxonyuma paspaboTka HOBBIX peIleHMI, CIIOCOOHBIX aalTHPOBAThCA K MHAMBUYaIbHBIM OCOOEHHOCTAM
TalyenTa.

Ilens MccmemoBaHms: pa3paboTKa OPTOMEANYECKON CTebKM HOBOI KOHCTPYKIMY /s PeabuInTaluy MalueHToB C PAa3TMIHbIMY BUAMI I1/IO-
CKOCTOMNA.

Marepuainbl u MeTOfbI. Vccnenosanme IpoBOANIOCH C MCIO/Ib30BaHEM KOMIIZIEKCHOTO TIOAXO0/ia, BK/Iouaouiero 3D-MofennpoBanne Ha OCHOBE
peHTreHorpadyecKyx JaHHbIX, 6MOMeXaHIYeCKIIT aHAIN3 PACIIpeie/IeHNs Harpy3oK, MHXeHepHble pacyeTsl ¢ mpuMeHeHneM CAD-cucTem, a Takke
KIMHUYeCKIe UCIIBITaHNA ¢ ydacTyeM 163 manueHTos. [ oneHkn 3¢ GeKTMBHOCTY UCIOIb30Ba/IUCh METOAbI IOZOMETPIY, MOtion-TpeKIHra U aH-
KeTMPOBAHMA.

Pesynbrarsl. PaspaboTaHa IPUHIMINATBHO HOBAs KOHCTPYKIIMSA OPTOIEAIYECKOl CTeTbKY, BKIIOYAIONIASA AT META/IMIeCKMX HallPaB/IAIOIIX
u cucreMy gemidepos. Knuundeckye McnplTanysA okasami, 4To 98 % MalyieHTOB OTMETV/IN HOBbILIeHne KoMdopTa Ipu xonpde, a 88,9 % — ymydiue-
HIte cTabyibHOCTH CTOIBL. KOHCTpyKIms obecrednBaeT GpuanonorndHoe pacrpefieneHye Harpy3oK, CHYDKast BO3/IEIICTBIE Ha CYCTaBbI U TO3BOHOY-
HUK.

3akmoueHne. [lonydeHHbIe pe3yIbTaThl OATBEP)KAAIOT IIePCIIEeKTMBHOCTD IIPYMEHEHNA TaHHOM CTE/IbKM B KIIMHIYeCKOIl IpaKTuKe. PaspaboTka
OTKpBIBAET HOBbIE BO3MOYKHOCTY B OPTOIIEAM, COUETas TOUHYIO aHATOMIYECKYIO TIOAJEPKKY C IMHAMIYECKON KOPPeKIMell IBVKEHNUI.

Kniouesvie cnosa: opronennyeckie CTeNbKI, INIOCKOCTONNE, 610MeXaHMKa CTombl, 3D-MoennpoBaHe, MHANBUYanbHbIe MEIUIMHCKIE M3Jie-
A, peabyINTALA

KoH(IUKT MHTepecoB: aBTOPDI 3asIB/IAI0T 00 OTCYTCTBUM KOH(IMKTA MHTEPECOB.
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HapyLIeHult Xonb0bl. Cnopmuenas meouyuna: Hayka u npakmuxa. 2025;15(4):37-44. https://doi.org/10.47529/2223-2524.2025.4.1
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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. Beepenne K IMCKOM(OPTY, IOBBILIEHHOI YTOM/LAEMOCTI, @ B HEKOTO-
OpTOHe}H/I‘IeCKI/Ie CTENIbKI NAaBHO IIPM3HAHbI B MeOu- PpBIX CIIy‘{aHX—KHPOI‘peCCI/IpOBaHI/IIO ne(l)opMauMﬁmyxyn-
[[He OfHUM 13 Hanbomee 3 HEKTUBHBIX CIIOCOOOB KOPpeK- [IEHNIO0 COCTOSHIA aluenTa (6, 7, 8, 14].
oun HapyHIeHI/IﬁI cronbl. OHu TIPYMEHAIOTCA /1A JI€YE€HNA B cBasu ¢ atum epen IMpoM3BOAUTENAMN OPTOIIENN-
1 NpoWIAKTMKM TaKUX PacIpOCTPAHEHHBIX IATONIOTMIL, 4eCKOIl MPOAYKINYU CTOUT BOKHAS 3a/jada — pa3paboTaTsb
KaK IIIOCKOCTOIINE, BaIIbI‘YCHaH n BaPYCHaH He(i)OPMaLU/H/I, VHHOBALlVIOHHbIE PEHIE€HNA, KOTOPbIE€ IIO3BOIAT CTEIb-
IIATOYHAA IIIIOPA, a TAKIXKE /1A CHVDKEHNA HaI‘py3KI/I Ha Cy- KaM [OVHaMMYECKN IMOACTpamBaTbCA IIO[], aHAaTOMMYECKIE
CTaBbl M NMO3BOHOYHMK. Ha HMaHHBII MOMEHT CyliecTByeT 0COOEHHOCTM ¥ OMOMEXAaHUKY KOHKPETHOIO HUe/I0OBeKa.
OTpOMHOe pasHOOOpasye OPTOIEAUIECKUX CTelTeK, KOTO- [TepCrieKTMBHBIMM HANPABIEHMSAMU B 3TON OOIACTM SIB-
pble pa3IMYaoTCcsA He TONBKO IO CTEeNEeHV >KeCTKOCTI M Ha- JIAIOTCSL MICIIONIb30BAHNUE «YMHBIX» MATEpUaoOB C IaMsi-
3HaueHN0 (mpodumakTIeckne, nedeGHbIe, CIIOPTUBHBIE), ThIO (DOPMBI ¥ PETYINPYeMOIl >XeCTKOCTBIO, BHEpPeHNUe
HO U 110 MaTepyajaM M3TOTOBJIEHMs (CUIMKOH, TepMOILIa- 3D-mevaTn 1A Co3aHMA ITIONHOCTBIO MHIVBUYaTbHbBIX
CTUK, HaTypa}IbHaH KOXa, yrnepo,u;Hoe BOHOKHO) n HI/I3aI7[Hy CTENEK, IIPVIMEHEHNE CEHCOPOB TEXHOJIOTUI I/ICKYCCTBGH-
(KapKaCHI)Ie, 6eCKapKaCHbIe, I/[H}II/IBI/IHY&}II)HI)IC, FOTOBI)Ie) HOTO MHTECJIVIEKTA /1A aHa/In3a Harpy3KI/I.
[1,2,3,6,8,10, 15, 16]. ITens mccnemoBaHmsi — pa3paboTKa OPTOIENNIECKOI
OpHako, HECMOTPsI Ha TOCTOSHHOE Pa3BUTHE TEXHOJIO- CTe/IbKIM HOBOJ KOHCTPYKUMH [Isl peabyInTaluy MarieH-
I‘I/H?[, MHOI'M1€ COBpPEMEHHDBIE MOJENN CTEIEK O6}IaﬂaIOT Cy- TOB C Pa3/INYIHbIMI BUAAMU IIJIOCKOCTOIINIA.
LeCTBEHHBIM HEJOCTATKOM — OHM HE CIIOCOOHBI B ITOTHOM
Mepe afAlTUPOBATbCA K €CTECTBEHHBIM MUKPOJBIDKEHUAM 2. MaTepuanbl 1 METOJbI
CTOIBI BO BpeMs XOAbOBI. JTO CBSA3aHO C TEM, YTO TPALM- Hawmu npoBezena pa3paboTka OpTOLE[IMIECKOI CTETbKI
I[IOHHBIE KOHCTPYKLUMU UMEIT (GUKCHPOBAHHYI (opmy 0c0060i1 KOHCTPYKLINY, MOTY4MBIIEI Ha3BaHIE KOHCTPYK-
M OKECTKNUE IOJJiep>KMBAIOI/e 3eMEHTBI, KOTOpble orpa- LIMOHHOJI onopsl crombl yenoBeka (KOCYH). IIpu ee cospa-
HIYMBAIOT (U3MOMIOTUIECKYI0 OMOMeXaHNKY. B pesynbraTte HUM TIPUMEHANCA KOMIUIEKCHBI MEeXAMCIUIUIMHAPHBIN
CTOIIAa HE MOXKXET JBUIATbCA €CTECTBEHHO, YTO NPUBOAUT TIOIXOMl, COYETAMINI METONbl KAMHUYECKON MeTUIIMHBI,
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OMOMEXaHVKI U MHXXEHEPHOTO MPOeKTUpoBaHusi. OCHOBOIT
IJIA CO3JJaHusA KOHCTPYKLIMM IOCTY>XVWIN JieTa/JbHble aHa-
TOMUYECKNE MCCIENOBAHNA C UCIOIb30BaHNEM PEHTIE€HO-
rpaduu ¢ MacIITabHOI META/UTNIECKOI CETKOI, TO3BOIUB-
1mye TOYHO OIPefe/IUTh IPOCTPAaHCTBEHHOE PACIIONIOKEHE
KOCTHBIX CTPYKTYP CTOIIbI U TIOCTPOUTD uX 3D-Mopenu.

buomexanmyecknil aHaiM3 BK/IIOYAT KOMIIBIOTEPHOE
MOJETMPOBaHNE PACIPeNeNeHNsA HarPy3OK IIPY Pas3/INIHbIX
¢dasax xogbpOBI U CTATUYECKOM TIOTIOKEHNH, UTO TO3BOJIIIIO
paccunTaTh ONTMMAIbHBIE TapaMeTpPbl KPMBU3HBI IIATU OC-
HOBHBIX OITOPHBIX HATIPaB/IAIOINX.

VmwkeHepHast pa3paboTKa OCHOBBIBA/IACH Ha IIPUHIIMIIAX
TEOPeTUYECKO) MeXaHUKM C AHAIM30M TaHTEHI[MATbHBIX
COCTABJIAIONIUX [BIDKEHNA M PacyeTOM LIEHTPOB TSKECTU
OT/IeNIbHBIX KOCTHBIX 3/IeMeHTOB. [IpomsBopuiacs mopbop
MaTepuagoB — MeTa/UINYeCKUX CIUIABOB C TpebyeMbIMu
YIIPYTO-IIPOYHOCTHBIMM XapaKTePUCTUKAMM JJIA HallpaB/is-
IOIMX ¥ COBPEMEHHBIX 37IaCTOMEPOB /I aMOPTUSUPYIOLIIX
971eMeHTOB. IIpon3BOICTBEHHBII IPOLECC BK/II0YAJI UCIIO/b-
3oBanne CAD-cucteM Ay TOYHOTO MOJIENMPOBAHNA, CTaH-
KoB ¢ YIIY mia usrorosieHMs IpPOTOTUIIOB M TEXHOIOIUIL
3D-mevaTy [y CO3[jaHMA UHAMBUAYATbHBIX KOMIIOHEHTOB.

Knunnyeckue ucubITaHus IPOBOAWINCH Ha 163 [o6po-
BOJIbIAX (78 My>XuMH, 85 KeHIMH) B Bo3pacTe oT 18 10 89 teT
C TpUMEHEeHMeM  MOJOMETPUYECKUX  UCCIeIOBAHUI

(163 nabmopenns, 100 %) 1 motion-tpeknura (125 HabmI0-
HeHuit) Ayt oeHKN 9P (PeKTUBHOCTY CTeIbKM Y HMAI[IEHTOB
C PasIMYHBIMY TUIIAMU TTATOJIOTHI CTOTBL. Kaskaplit u3 HIX
IIOfIBEPTajICsl OCMOTPY B Hadajie U KOHIIe MCCIIeOBAHUA.
YduacTHMKaM TaxKe OblIa IIpOBefeHa IIaHTOrpadus B mo-
JIOKEHUY CTOSA, IPOBOAWJICA OIIPOC VICHIBITYeMBbIX II0 IIOBOLY
ux camouyBcTBus (Tabm. 1, 2). IIpoBefeHO aHKeTUpOBaHIE
ucnbiTyemsbx (153 nabmogeHs, 93,87 %).

AHanm3 CTaTUCTUIECKNX JAHHBIX ObII OCHOBAH HA MIPU-
MEHEHU! METOJOB [eCKPUIITUBHOI U CPAaBHUTEIBHON CTa-
TUCTUKM. [l omMcaHMsl LIeHTPaIbHONM TEHJIeHIMN U pas-
Opoca TaHHBIX UCIIO/IB30BAIICH CPefHee apu(MeTIIecKoe
(M) u cranmaptaoe otknonenne (SD). s onenku addex-
TUBHOCTY BMeIIATe/IbCTBA PACCUNTAHO CpefjHee I3MEeHeHe
mokasatens (A).

J1 onpeyieneHyA CTaTUCTUYeCKON 3HAUMMOCTH Pe3y/IbTa-
TOB BHYTPM KaXK/IOVl IPYTIIIbI IPYMEHEH MTAPHbIN {-KpUTEpUIi,
TaK KaK IPOBOJWIVCh IOBTOPHBIE U3MEpPEHNUs Ha OIHUX
VI TeX K€ VICIIBITYeMBIX [0 ¥ TTOCTIe TIPUMEHEHMS CTeTIbKIL

3. Pe3ynbraTpl UCCIEIOBAHMS

Hamu cospgaHa NPMHIMINATBHO HOBas KOHCTPYKIIV
cTenbKy (puc.), B OCHOBE KOTOPON JIeXXaT IATh MeTajl-
JIMYIECKMX HANPABJIONNX, PACIONIOKEHHBIX TaKUM 00-
pasoM, 4TOOGBI TOYHO MOBTOPSITH AHATOMUYECKIE M3TMObI

Tab6bnuma 1

Pacnpeuenelme YYaCTHNKOB MICCTIE€JOBAHNA 110 IIOTY I BO3pacTy

Table 1

Distribution of study participants by gender and age

Ilon My>xunnsi (N a6c¢., % OTH.)

Kenmuusr (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 %)

Bcero

78 (47,85 %)

)
35 (21,47 %)
85 (52,15 %)

Pacnpenenenue UCIIBITYEMBIX IO ITATO/IOTVAM CTOIIbI

Distribution of subjects by foot pathology

Ta6bnuma 2

Table 2

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

Hpo,uoano-nonepel{Hoe IZIOCKOCTOIINE

112 (68,7 %)

55 (70,5 %)

57 (67,1 %)

BT4Y.C MeTaTapsanrmeﬁ[

63 (38,7 %)

28 (35,9 %)

35 (41,2 %)

Banbrycuas gedopmanus 1-ro mansua crons (Hallux Valgus)

67 (41,1 %)

15 (19,2 %)

52 (61,2 %)

Crenenb I 25 (15,3 %) 8 (10,3 %) 17 (20,0 %)
Cremnenp II 42 (25.8%) 7 (9.0%) 35(41.2%)
IIstounas mmopa (mraHTapHbIi GacunT) 34 (20,9 %) 12 (15,4 %) 22 (25,9 %)
TTonas croma (Pes Cavus) 18 (11,0 %) 10 (12,8 %) 8 (9,4 %)
CocTosiHUe TTOCTIe TPABM ONIOPHO-[BUTATENILHOTO alnapaTa 21 (12,9 %) 15 (19,2 %) 6 (7,1 %)
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CTONBI — OT IATOYHOJ KOCTH IO T'OJIOBOK ITIOCHEBBIX KO-
crefl. Kaxxyjas Hampap/sAmoomas MMeeT KPUBU3HY, COOTBET-
CTBYIOIYIO €CTECTBEHHOMY CBOJY CTOIIBI, IIPM 3TOM UX BbI-
COTa IPONOPIMIOHAIPHO YMEHDBIIAETCA OT IIATKM K I1a/IbLIaM,
COo3/jaBasA IIaBHbIN MOJIEP>KMBAIOIINIL KOHTYP.

OcnoBHoe npenmymectso KoHCTpyKiuyu KOCY — ona
He IIPOCTO TOJiiepKMBAeT CTOITY, @ AKTUBHO IIOMOTAeT IBU-
JKEHIIO, TIO3BOJIAET CO3MaThb [OIIOTHMUTEIbHDIN MMIIY/IbC,
objreryast 11ar 11 CHYDKasl HaTPy3Ky Ha CYCTaBBI CTOIIBI I BbI-
IIejieXxamiye OTAeNbl. JTO JelaeT Xofbby Oojee jerxoit
VI €CTECTBEHHOI.

Kak 13BecTHO, ITIOCHEBbIe KOCTY MMEIOT IIZIOTHYIO CTPYK-
TYPY, TOIZia KaK [APyTiue KOCTU CTOIBI COCTOST U3 Ooee Msir-
Kot ry6uaroit Tkaun. Hamy Habmioperns B o6mactu 6uome-
XaHUKU CTOIIBI IIOKAa3bIBAIOT, YTO ONTUMA/IbHAs KOHCTPYKIIVA
HAIIpaB/IAIOIINX [JO/DKHA IIOBTOPATH €CTECTBEHHOE PACIIONO-
JKeHIe KOCTHBIX 6a/IoK (Tpabekyr), KoTopble GOPMUPYIOTCS
B OTBET Ha HarpysKy B IIpoliecce YKU3HU. [JaHHbI MIPUHIAIT
OBUI pean30BaH B KOHCTPYKLUY CTEIbKIL.

B 3omHe mATKM pacmonoxeH MATKOYIPYTUI JI0XKEMEHT,
HOBTOPSIOINIT (OPMY IATOYHON KOCTM U obecredmsa-
ot koMdopt mpu xopbbe. Bce IATH HaIpaBIIARMINX
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Puc. Cxema KOHCTPYKLMOHHOM OMopbl CTOMbI YenoBeka: A — NAToY-
HbI NOXeMeHT; B — Hanpaenstowme, COoTBETCTByOWMNE 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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COEIVIHEHBI MEXY c000I1 MEeTAJIINMYECKOI CETKOI C sTYeliKa-
mu pasmepom 0,5 X 1,0 x 2,0 MM, 4T0 0becrednBaeT He06X0-
AUMYIO IOfBYDKHOCTb KOHCTPYKIUH. /IS TOIIOTHUTETbHOI
aMOpPTHU3ALUY CUCTEMA OCHAIlEHA YeThIPbMsI eMIipepami,
KOTOpBIE TacsAT yAapHble HATPY3KU KaK B IPOJOIBHOM, TaK
U B [IOIIEPEYHOM HAIIPAB/ICHIX.

Koncrpykums KOCY paboTaeT mo IpMHLNIY «yMHO-
rO» aMOPTMU3ATOpa: IPY ABIDKEHUHM CTOIBI HANIPABIIAIOIINE
CO3[AI0T OITMMAJIBHBII MOMEHT CIIbI, oOmerdas ¢asy ot-
TAIKMBAaHMUsA U OOecrednBasi MPaBIIbHOE paCIIpefeieHne
Harpysku. IIpy 9TOM BCsl cuCTeMa IOKPBITA MSTKUM 971a-
CTUYHBIM MAaTepPMA/IOM, YTO JIeIAeT ee UCIOIb30BAHME KOM-
¢doprHbIM B m060i1 06yBu. Ocobennocts KOCY saxoua-
€TCsI B TOM, YTO OHA He IIPOCTO MeXaHIIeCKN O/ePXKIBaeT
CTOIly, @ aKTMBHO B3aMMOJENCTBYET C Hell, IOCTPanuBasAch
0], MHAVBIIya/IbHbIE 0COOEHHOCTU OMOMeXaHMKHU U 0be-
CIIe4NBasi eCTECTBEHHOE [IBIDKEHIE.

[TpoBeneHHOe MCCIETOBAHNUE C UCIIONb30BAHIEM IUIaH-
torpaduu 1 motion-TpeKMHra HaIIALHO IPOAEMOHCTPUPO-
BaJI0 KOMIUIEKCHOE y/TydllleHne 610MeXaHNIeCKIX [TOKasa-
Testell XoAbObl PV MCIIOMIB30BAHNY Pa3pabOTaHHBIX HAMI
opTomenyecKux crenek (tabm. 3). B pamkax kmHemarude-
CKOro aHa/m3a 6bUI0 3apUKCUPOBAHO, YTO CTeNbKa 9 ek-
TUBHO CTAaOWIN3MPYeT MATOYHBII OTHET M IOffjepPXKUBAET
CBOJI, YTO IIPUBEJIO K 3HAUYUTEIbHOMY CHIDKEHUIO Ype3Mep-
HOII IPOHAINMM U TOCTIDKEHNIO 60jIee HEMTPAITbHOTO, Prsn-
OJIOTMYHOTO IIOJIOXKEHsI CTOIIBI B pase oropsl. Uto ocoben-
HO BaXKHO, 9Ta KOPPEKIVsI HA YPOBHE CTOIIBI IIOJIOXKUTETBHO
[OB/IMs/IA HAa BBIIIE/TEXAI[e CYCTaBbl: OBUIO OTMEYEHO
yMeHblIIeHNe BA/IbIYCHOI IeBMAINU KOJIEHa U BHYTPEHHe
poTaruy 6efpa, 4TO TOBOPUT O CHIDKEHUY HATPY3KY Ha BeCh
OIOPHO-ABUTATENbHbII armapar (Taoi. 4).

Co CTOpOHBI KMHETHKY paspaboTaHHAs HAMIU CTETbKa
[I0Ka3ajia BBICOKNUE Pe3y/IbTAaThl B IepepacIpeie/leHny Ha-
rpyskiu. JlaBjieHMe 10 IIOBEPXHOCTM IOJOLIBBI CTA/NO pac-
Ipefe/sITbCs 3HAYUTEIBHO paBHOMEpPHeE, YTO IPUBEIO
K BBIPQ)XEHHOMY CHIDKEHIIO IIKOBBIX HATPY30K B paHee Ite-
perpy>XeHHBIX 30HAX, TAKMX KaK 00/IacTy ISTKI U TOTOBOK
IUTIOCHEBBIX KocTelt. Kpome Toro, 6bi1a 3HAUNTENbHO YTyd-
IIeHa aMOPTU3ALMOHHAs (QYHKIMS: HaIlla CTelbKa ¢ dek-
TUBHO IIOI7IOIAET yJAPHYIO HArPY3Ky B MOMEHT KOHTAKTa
C TIOBEPXHOCTHIO (TAOL. 5).

MbI Tak)Ke 3apUKCUPOBA/IN TOTOXKUTEIBHYIO JUHAMUKY
110 BPEMEHHBIM 1 IPOCTPAHCTBEHHBIM [TapaMeTpaM XOAbObI
(Tabm. 6). Y MCIIBITYeMbIX YBeIMYMIACh IIMHA IIara 3a cYeT
MTOBBIIIEHNSI CTAOMIBHOCTY U KOM(OPTa, BO3POCTIa CUMMe-
TpUS IIara ¥ OTMEYAsnach TEH[EHUMs K YBEINYEHUIO CKO-
pocTu X0ofb0bI KaK CIefCTBIE Bo3pocielt 3¢ GeKTUBHOCTI
JIOKOMOLIMIL.

[IpoBeneHHOe aHKETMPOBAHNUE NCIBITYEMBIX ITOKA3asIo,
YTO NPU PAsAUIHBIX I[ATOMOTVIX CTOIbI, BKJIIOYAs IUIO-
CKOCTOIME U BaJIbIYCHYIO AeOpMalnio, yIaCTHUKY OTMe-
Yanyu cTabuIbHOCTD MONoXKeHusa cromnbl (136 HabmomeHnii,
88,89 % ompolueHHbIX) U yE06cTBO mpy Houternu (150 Ha-
6monennit, 98,04% omporreHHpix). [I0 MHEHUIO PeCIIOH-
IEHTOB, M3JIe/INie TO3BOMMIO paboTaTh CTOIE, KaK e Obl
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Bmsanne KOCY Ha KoppeKIuo yrina IpOHAaLUy CTOIBI

Tabnuia 3

Table 3
The effect of orthopedic insole on the correction of the pronation angle of the foot
Ipynna n Croma | Vicxomupie snauyenusa (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
My>xuunsr |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
Bcee 10,55° + 2,45° 6,35° + 1,34° -4,20° < 0,01
JKenumusr | 85 ITpaBasa 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 — KOMMIeCTBO UCIBITYeMbIX; M + SD — cpepHee 3HaYeHNe + CTAHAAPTHOE OTK/IOHEHNE; A — CpefiHee U3MeHeH e oKa3aTers.
Note: n — sample size; M + SD — mean + standard deviation; A — mean change in the indicator.

Tabnuua 4

Brnsauue nuguBuayansHbix opronenideckux crenek (KOCY) Ha KoppeKinio BaIbrycHOI JeBHaLi KOTTEHHOTO CyCTaBa

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

Table 4

Ipynna n Hora Ucxonubie sHauenus (M + SD) ITocne xoppexuuu (M + SD) A (ismenenne) p-value
Bce 6,85° + 1,92° 2,78° £ 1,15° -4,07° < 0,01
Bcee 163 IIpaBasa 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>xunubl |78 IIpaBas 6,77° £ 1,90° 2,69°+1,11° -4,08° < 0,01
JleBas 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
JleBas 6,91° + 1,93° 2,83°+1,18° -4,08° < 0,01

Ipumeuanue: n — KOMMIECTBO UCHBITYeMbIX; M + SD — cpefiHee 3HaueHMe + CTAHAAPTHOE OTK/IOHEHMe; A — CpefiHee M3MeHeHe II0Ka3aTeris.
Note: n — sample size; M + SD — mean + standard deviation; A — mean change in the indicator.

Tabnuma 5

Bnusinue nuauBuIyansHbix opronennuecknx cremek (KOCY) na pacnpefenenne nukoBoro JaBieHNs MO CTOMOI

Table 5
The effect of individual orthopedic insoles on the distribution of peak pressure under the foot
Ipynma n Crona Vicxopubie 3navyenus (M + SD), kIla ITocre xoppexiuu (M + SD), kIla p-value
Bce 478,5 + 85,2 312,7 £ 54,3 < 0,01
Bcee 163 IIpaBasa 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>xunnbl | 78 ITpaBas 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
JKenmnuenr | 85 IIpaBas 4739 + 89,8 304,2 + 56,0 < 0,01
JleBas 458,3 + 86,8 296,8 + 53,9 < 0,01

IIpumeuanue: n — KOmmaecTBO MCHbITYeMbIX; M + SD — cpepHee 3HaueHNe + CTaHApPTHOE OTK/IOHEHNE.
Note: n — sample size; M + SD — mean * standard deviation.
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Tabnuua 6

Bmnsaune OpPTONEANYECKUX CTCIEK HA KWHEMATNYECKNE NapaMeTPbI XO)IbﬁbI Ha OCHOB€ TAHHBIX motion-TpeKMHra

Table 6

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

ITapamerp / Ipynna Bcero cny4aes (n = 125) My>kunnsi (n = 58) Kenmuupi (n = 67)
VYBenu4yeHme IIMHBI IIara 118 (94,4 %) 55 (94,8 %) 63 (94,0 %)
IloBbIlIeHN e CUMMETPUY 1IIara 121 (96,8 %) 56 (96,6 %) 65 (97,0 %)
Cy6bexTHBHOE yny4ieHye KoMpopTa Xogb651 122 (97,6 %) 57 (98,3 %) 65 (97,0 %)

OHa Obl/Ia 3J0POBOIL: YIYYIIIEH OAbEM, paclipeie/ieHNe Ha-
IPY3KU U CHIDKEHO JaBJIeHMe Ha KOJIEHM U Tazo0epeHHble
cycrasbl. HabmrofieH1e 3a yYaCTHMKAMU [I0OKA3a/l0 YMeHb-
IIeHe YIAPHOI HAaIPY3Ky — CTOIIA He «PaCIIIOLIBAIACh»,
a COXpaHsUIa IPaBUWIbHYIO QOPMY, YIyUlIeH 6aTaHC — Jaxe
B IVIOTHOIT 06YBM CTOIIA OCTaBamach crabunpHoit. Homrenne
CTE/IBKI CIIOCOOCTBOBAIO KOPPEKTHON paboTe MBIIILY, I10-
CKOTIbe HE 6I)UIO I/I36bITO‘{HOFO HaNIpsDKEHNA B TONEHAX
U KOJIEHSIX.

4. O6¢cyxneHne

Crora — 3TO C/IOXKHBII MEXaHU3M, Ijje KOCTI I CYCTaBbl
paborator Kak amopruszaTopsl. CoBpeMeHHasi 00yBb 6710-
KUPYeT eCTeCTBEHHbIE [[BIDKEHUs, a OOMBIINHCTBO CTeIeK
He CIIOCOOCTBYIOT PELIeHNIO JAHHOI IIPO6/IeMbl, TOCKO/Ib-
Ky He II03BOJISIIOT CTOIe ABUTAThCS IIPABMIBHO. B MX KOH-
CTPYKLMM HE YYTEHO TO, YTO IUIIOCHEBbIE KOCTI PaboTaroT
KaK pbIYary, CMsArdast yaapsl mpu xons6e. B miotHoit 06yBu
MBIIIIIBI CTOIIBI HE MOTYT IIOJIHOLIEHHO paboTaTh, N3-3a 4€T0
HarpysKa pacIrpefensieTcsi HeIPaBUIbHO.

Vcnonp3oBaHue peHTreHa € MeTA/UIMYECKON CeTKON
1 3D-MopennpoBanms MO3BOJIAET TOYHO OIPENeE/IATb NHIY-
BIU/[yaJIbHYI0 QHATOMUIO CTOIIbI MTALVEHTA U CO3[ATh VMH/Y-
BUIYa/IbHYIO CTeNIbKY Ha cTaHKax ¢ YIIY. braromapsa stomy
CTAQHOBUTCSI BO3MOXKHBIM KOPPEKTUPOBATh JaKe CIIOXKHbIE
nedopMarivy CTOIIBI.

ITpousBOACTBO HAIIell CTENbKM BO3MOXKHO 13 Pa3HBIX
MAaTepuajgoB — MeTa/Ula [l BBICOKMX HArpy3ok (Hampu-
Mep, AJisI CIIOPTCMEHOB JWIM BOEHHBIX) M TEPMOIUIACTHKA
Wi TIOBCEHEBHOIO WCIONb30BaHMsA. VI3fenne maroras-
JIMBAETCST MHAVBULYAIBHO IIOf, Pa3Mep CTOIBL, a IPOLecC

Bknapg aBTOpOB:

3axapos C.H. — nanucanue u HaydHOE PelAKTUPOBAHNE PYKOIIN -
i1, Hay4Has 06paboTKa JaHHbIX.

Kypsimes B.B. — paspaboTka KOHCTPYKI[UM M3/Ie/Ns, OPraHn3a-
IV M IPOBeJieHNe SKCIIePUMEHTa, TIoTydeHne U 06paboTKa JAHHBIX.

IMuronxkun F).MI. — HayyHO€ KOHCYIbTUPOBAHUE, KPUTUIECKUI
TIepecMOTp ¥ HayYHOE PEfIAKTIPOBAHIE PYKOIVICH ¥ Off06peHne OKOH-
YaTe/IbHOTO BapMaHTa PYKOIUCH.
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MOXXHO aBTOMATH3MPOBAaTh C IIOMOIIbIO Ipecc-HopM
7 WwTaMIoBKy. OTHAKO /IS1 MACCOBOTO IIPOM3BOACTBA HYK-
HbI JOIIOJTHUTE/IbHbIC NCCIIEIOBAHNA, ‘ITO6I)I HOHO6paTb OII-
TVIMaZIbHbIE MaTE€pNaabl I10[ pa3HbII\/‘I BE€C I UHTEHCUBHOCTbD
TBVDKEHUS.

Y4YacTHUKM MCIBITAaHUN OTMETNIIN, YTO HOCUTD HOByIO
KOHCTPYKIMIO O4eHb y00HO. AHA/IN3 Pe3yIbTaTOB HAbIIo-
IeHMit M motion-TpeKMHra IOKas3asa, 4To paspaboTaHHas
cucrema 3G PeKTUBHO KOPPEKTUPYET ABVDKEHWS IPY XOb-
6e, crtoco6CTBYsI POPMUPOBAHNUIO (PUBMOTOTUIHBIX TATTEP-
HOB BVDKCHUA.

5. 3akmroueHne

IIpoBemenHOE McCnenoOBaHMe MOATBEPANIO, YTO paspa-
6oTaHHasi OPTOIEANYECKasl CTeNbKA IPUHI[UIINAIBHO IIpe-
BOCXOJJUT aHAJIOTY 33 CYET TOYHOTO BOCIIPOM3BE/IEHNA €CTe-
CTBEHHOI1 61I0MeXaHVKI CTOIIBI U JUHAMIYECKOI a Tl TALINI
K MHAMBUYATIbHBIM OCOOEHHOCTAM manyeHTa. Kiouesble
MPEUMYIIECTBA BKIIOYAOT AHATOMUYECKM TOYHYIO IIOfI-
TEepP>KKy CBOJJa CTOIIBI, CHVDKEHME YIAapHBIX HaIrPy30K Ha Cy-
CTaBbl M YHUBEPCA/IbHOCTDb NMPUMEHEHMA IPU PasIMYHbIX
naTtonoruAx. KnmHmyeckne ncnbITaHMA NOKa3a/y BHICOKYIO
3¢ PeKTUBHOCTD U KOM(OPT P UCHIONIB30BAHMY Oe3 TTepu-
ofa amanrauuu. IlepcrieKTMBbI BHEIpEHNA CBA3AHDBI C BO3-
MO>XHOCTBIO MaCCOBOTO IPOM3BOJICTBA C MCIIONb30BAHNEM
COBPEMEHHBIX MaTepuanoB 1 3D-TexXHO/MOrnit 111 UHAVBU-
Iya/jbHOrO MSTOTOBIEHMsA. [laHHAs paspabOTKa OTKPbIBAET
HOBBIE BOSMOXXHOCTI B OPTOIIEINM, IIPeMIaras MPUHIUIIN-
a/JIbHO MHOM TIOIXOJl K KOPPEKLMM HapyIIeHMI CTOIIbI, CO-
YeTAIOINII HHOBALVIOHHBIE PelIeHNsI C (U3MOTOTNIHBIM
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
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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

Conflict of interest: the authors declare no conflicts of interest.

Acknowledgment: The authors would like to thank Universitas Negeri Surabaya for funding this work with a contract number B/41405 /UN38.11.1/
TU.00.02/2024.

For citation: Ayubi N., Kusnanik N.W., Wibawa ].C., Callixte C., Dafun P.B. Jr., Beny A.O.N., Mario D.T., Ilham I., Komaini A., Yulfadinata A. Sup-
plementation of rosella flower extract (Hibiscus sabdariffa) after physical exercise has no significant impact on reducing blood glucose levels in healthy
men. Sportivnaya meditsina: nauka i praktika (Sports medicine: research and practice). 2025;15(4):45-52. https://doi.org/10.47529/2223-2524.2025.4.6

Received: 08 October 2025
Accepted: 26 January 2026
Online first: 11 March 2026
Omny6mukoBana: 24.03.2026

*Corresponding author

45

C
II
(0)
P
T
n
B
H
(0)
E

HSE»>HSH




©» 4 %X O R «»n

S

U
P

P

L
E
M
E

N
T
S

Sports

Medicine:
| research and practice [ /]l

AKCTpaKT uBeTKOB po3ennbl (Hibiscus sabdariffa) He oka3biBaeT
3HaYUTENbHOro BIUSIHMA Ha CHKEHME YPOBHSA IMHOKO3bl B KPOBU
Y 340pPOBbIX MY>X4MH nocre ou3n4yecKom Harpy3Kku

Hosaopu Aro6u**, Hununz Buovs Kycnanux', [Incynuan Kaxvanmo Bubaea®, Cvio3yso Kannuxcme?,
IIpoxonuo b. [lagpyn mnaowuii’, Auen Osen Hosapu benu®, [lebu Tpu Mapuo®, Vinvxam Unvxam®,
Anmon Komaunu®, Apugan IOnvgaounama’

'YHusepcumem Hezepu Cypabas, Cypabasa, MHOoHe3usa
2edazozuyeckuli konneod:x NP TpeHeanek, TpeHzanek, MHOOHe3us
3 YHusepcumem 2n106a1bH020 30pasooxpaHeHus u paseHcmsa, Kueanu, PyaHoa
4 [ocydapcmaseHHbili yHugepcumem MapuaHo Mapkoc, bamak, ®uaunnuHsbl
5 YHusepcumem Teyky YMap, Meyaabo, MHOoHe3usA

¢ MocydapcmeeHHbIl yHusepcumem [ladaHea, lNadaHe, MHOOHe3us

PE3IOME

Ilenpb MccnegoBaHMA: U3YUNUTD BIUAHNE IIPMeMa 9KCTPAKTA I[BETKOB PO3e/UIBI Ha YPOBEHb I/TIOKO3bI B KPOBM MOC/Ie HM3MUeCKOI HAarPy3KIL.

Marepuaibl 1 METOAbI. B aHHOM 9KCIIepMMeHTaTbHOM MCCIeOBAHMM MCIIONb30BA/ICA AU3AMH C KOHTPOJIBLHO Ipymmoii 1o u mocie. CyObeKTh
6b1711 0TOGPAHBI C HOMOILBIO METOJA IieIeHAIIPaB/IeHHOI BhIOOPKI. B ucceoBanmy npunamm yuactue 20 3I0POBBIX MyXUNH B Bospacrte 19-25 net,
KOTOpbIe ObIIM pasfiefieHbl Ha ABe Tpynnsl: rpymma K1, npuanMapinas nnare6o, u rpymmna K2, npuanMaBIuas 9SKCTPaKT IIBETKOB PO3EJIBI B 03€
500 mr. C60p JaHHBIX HAYMHAETCA CO COOpa JAHHBIX O XapaKTEePUCTUKAX CyOBEKTOB. 3aTeM CyObheKTaM ObIIO MPEM/IOKEeHO PasMATLCA U BBIIOTHUTD
¢usnaeckyo HarpysKy B Buze 6era Ha 2400 MeTPOB C yMepeHHOI MHTeHCUBHOCTBIO. Uepes dac mocie mpobexxkn Ha 2400 METPOB Y MCIIBITYEeMbIX GBI
B3AT MPeIBAPUTE/ILHBIN aHA/IN3 KPOBMU /I U3MEPEHNUS YPOBHSA ITIOKO3BI B KPOBM. 3aTeM MCIBITYeMBbIM ObUIM JaHBI JOOABKU B COOTBETCTBUM C MX
rpynmamu: K1 nomydmna miane6o, a K2 — skcTpakT 11BeTKOB posesninl B fose 500 Mr. Yepes 60 MUHYT HOCIe IpyieMa J00aBOK Y MCIIBITYEMBIX ObIT
B3AT HOBTOPHBIN aHAIN3 KPOBU.

PesynbTaThl: HU B KOHTPONIBHOI, HU B 9KCIIEPYMEHTA/IbHOI TPYIIIAX He ObIIO CHIDKEHNA YPOBHA caxapa B Kposu (p > 0,05).

3axmro4eHme: IpyeM SKCTPAKTa IIBETKOB PO3EIIbI OC/Ie GU3MIECKVX YIIPaXKHEHWIT He OKa3bIBaeT 3HAUMTETbHOTO BIIVAHVA Ha CHIDKEHME YPOBHSA
IJII0KO3bI B KDOBM MOCTIE TPEHUPOBKM.

Knrouesvie cnosa: roKO3HbIN TOMEOCTA3, YyBCTBUTEIbHOCTD K MHCYIMHY, 30POBbIe B3POC/IbIE, YCBOEHME ITTIOKO3bI

KoHnuKT nHTEpeCcOB: aBTOPHI 3asB/IA0T 006 OTCYTCTBUY KOH(INKTA MHTEPECOB.

BrarogapHocTi: aBTOpPBI BbIpaXaT OnaromapHocTh Universitas Negeri Surabaya sa ¢unaHcuMpoBaHme HaHHON paGOTHI 110 JAOTOBOPY
Ne B/41405 /UN38.11.1/TU.00.02/2024.

Jlna murupoBanma: IKCTpakT 1BeTKoB posemnbl (Hibiscus sabdariffa) He okasbiBaeT 3HAYMTENLHOTO BIMAHMA HA CHIDKEHJE YPOBHS ITIIOKO3BI
B KPOBH Y 3/JOPOBBIX MY>K4IH 1oce $usndeckoit Harpysku. Ato6u H., Kycnanuk H.B., Bu6asa JIx K., Kammkcre C., Jadys ILB. M., Bern A.O.H.,
Mapuo JI.T., Vinbxam U., Komaunu A., FOnedagunara A. CnopmusHas meduyuna: Hayxka u npakmuxa. 2025;15(4):45-52. https://doi.org/10.47529/2223-
2524.2025.4.6
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*ABTOp, OTBETCTBEHHBII 32 NEPENUCKY

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
(NSAID:s), 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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Excluded (n =10)

* Not meeting inclusion criteria (n = 10)
* Declined to participate (n = 0)

Enrollment |
| Assessed for eligibility (n = 30)
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
e Pre-test * Pre-test
* Giving placebo * Giving roselle flower extract

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

v

| 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).

!

Loss to follow up (n=0) |

'

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
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Table 1
Characteristics of research subjects
Tab6bnuma 1
XapaKTepUCTUKI yIACTHUKOB MCCIELOBAHIS
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 (kg) K2 10 64.00 + 3.97
BMI (kg/m2) K1 10 21.79 +1.99 0.851
& K2 10 21.99 + 1.06
Systolic ( He) K1 10 122.80 + 3.38 0.962
ystolc immte K2 10 123.10 + 4.07
Diastolic ( He) K1 10 80.00 + 2.25 0.720
astolic mmue K2 10 81.50 + 3.05
Table 2
Normality test results
Tabnuia 2
Pesynbrarhl TECTAa HOPMATBHOCTH
Shapiro—Wilk
Data Group
n p-value
K1 10 0.487
Blood glucose (pre-test) ) 10 0.391
K1 10 0.274
Blood glucose (post-test) X2 10 0.115
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 4 110 1
benefits, especially high in antioxidants. Research report data 105 A 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 -
as well as cough, hypercholesterolemia, and hypertension, 85 | 85 |
may be treated using rosella petals. Because rosella petals
S . - 0 B 0 80 . . 80 : .
are high in protein (5.5-9.14 %), carbs (7..4 12.3. %), and.fe.lt ProTest | Post Test PreTost | Post Tost
(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. Pe3ynbraTtbl aHanusa ypoBHSI IMHOKO3bl B KPOBU A0 U Mocre
TecTta * p > 0,05.
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Table 3

Blood glucose level results after giving rosella flower extract

Tab6bnuma 3

PesyanaTm N3MEPEHNA YPOBHSA I'TIOKO3bI B KPOBH IOC/IE IPMEMA 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 aBTopoB

HoBanpu Aro6u — paspaboTka KOHILENIN, METOROMOINS, c60p
U MHTEpHpeTalysd NaHHbIX, HallMCAaHME TEKCTa, aIMUHUCTPUPOBaHNE
poeKTa 11 GOpMaIbHBII AaHANIN3.

Hunuar Bupbsa KycHanuk — c6op u MHTeprpeTalyus [JaHHBIX,
BU3yanu3anys u GopMasbHbI aHATN3.

Ixynnan Kaxpanro Bu6éasa — merogonorns, c6op u nuHTepIpe-
TalMsA JAHHBIX, HAIMICAHUE TEeKCTa.
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B3anmMocBA3bL caMOOLEHKU noka3saTernen ousnyeckon akTUBHOCTU
¢ MopdohyHKLMOHANbHbLIMM NOKa3aTensiMm y CTyAeHYEeCKOU MONOAEXH

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

®rb0Y BO «lMempo3asodckuli 2ocydapcmaeHHbIl yHusepcumems,
lMempo3asodck, Pecnybauka Kapenusa, Poccua

PE3IOME

B ycnoBusix peanusaiun r1o6anpHoOiL CTpaTernu BeeMupHOIl opraHusanuy 3gpaBoOXpaHeH st IO CHIDKEHUIO PacpOCTPAaHEHHOCTH TMIIOfHA-
MUM aKTYaJTbHOCTb IPMOOPETAIOT MICCIeOBAaHNA, HAIIpaB/IeHHbIe Ha M3y4YeHue (aKTOpOB, BIMAOMINX Ha QUINYECKYI0 aKTUBHOCTD CTYHAEHYECKON
MOJIOEXIL.

Ilenb MccnefoBaHMA: BLIIBUTD B3aUMOCBSI3b MEXK/Y CAMOOLICHKOI (P131149eCKOlt aKTUBHOCTHU U MOPGODYHKIMOHAIBHBIMI TOKA3aTE/LAIMA Y CTY-
TeHYECKOJ MOJIOfIeXKI.

Matepuanbl u MeTORbI. B nccnegosanym yqactsosamy 134 cryzenta (94 skeHIVHBL 1 40 MY)KUVH), POAVBIINXCA U MPOXXMBAIONINX Ha TEPPUTO-
puu Pecrry6muku Kapenust (18-22 roga). [l KOMIIEKCHOTO 06C/Ief0BaHMs IPYMEHSIICh aHKeTUPOBaHILe, i3MepeHIie KOMIIOHEHTHOTO COCTaBa TeJla,
(yHKLMOHA/IbHAS AMATHOCTIKA CEPAEYHO-COCYVICTOI CUCTEMBI, CIMPOMETpPUA, KUCTeBasd AuHaMoMeTpusA. CTaTuctideckas o6paboTKa JaHHBIX 6blTa
BBIIIOJTHEHA C VICIIO/Ib30BAHNEM KOPPE/ISIIMOHHOrO aHanu3a (kpurepuit CrimpMeHa).

PesynbTaThl. BblsAB/IeHDI CTATUCTIYECKY 3HAYVMbIE KOPPE/LLIMOHHBIE CBA3M MEXK/Y BOIPOCAMI AHKETBI «HEMIe/IbHbII 06beM IHTEHCUBHBIX (PU3M-
YeCKUX YIPaKHEHUIT», «BYUJ, I UHTEHCYBHOCTD CIIOPTA, GU3NYECKUX YIPaKHEHNUIT, KOTOPBIMI 3aHIMAeTCs 00YJaIoIIUIICA B CBOe CBOOOHOE BPEeMs»
I TIOKa3aTe/lAMM JbIXaTeTbHON CYCTeMbI, KOMIIOHEHTHOTO COCTaBa Teja 1 CUIOBBIMY MapameTpamu. [1o pesynbTaTaM aHanmn3a KI04eBbIMY ITOKa3aTe-
7AMY GU3NIECKOIT AKTYBHOCTH, CBA3aHHBIMI C O3UTUBHBIMI (PUSMOTIOTNYECKIMIL CLBUTAMIA, SIB/LIIOTCS €€ BUJ, Y MIHTEHCUBHOCTD.

3axmoueHne. [ToyueHHbIe pe3y/IbTaThl IOATBEPKAAIOT B3aMOCBA3b MY CAMOOLIEHKOI (pU3NYecKoil aKTUBHOCTH ¥ MOPGOQYHKIIMOHATbHbI-
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onTuMM3aIy GU3KY/IbTYPHO-03L0POBUTENBHOI PabOTHL.

Kniouesvie cnosa: pusnyeckas akTMBHOCTD, 3T0POBbE MOTIOAEKY, MOP(HO(YHKIMOHAIbHbIE TI0KA3aTeTN

DuHaHCHPOBaHIIE: ICCTIELOBAHIIE IIPOBEFEHO 6e3 CIIOHCOPCKOIT TTIOAKEPIKKIL.

KoH(]IUKT MHTepecoB: aBTOPbI 3asIB/IAI0T 06 OTCYTCTBIUM KOHGIVMKTA IHTEPECOB.

s yurnposanmst: Knanessitnen JILM., Kpemuesa B.H., Tuxomupos P.B. BsanmocBsisp caMooIeHKY 1OKasaTesneil (pus3nIeckoil akTMBHOCTI
¢ MopdodyHKIMOHATBHBIMY [IOKA3aATE/SAMY Y CTyfeHIeCKOil Monofexu. Cnopmuenas meduyuna: Hayka u npakmuxa. 2025;15(4):53-61. https://doi.
org/10.47529/2223-2524.2025.4.2

ITocrynuna B pegakumro: 21.09.2025
Ipunara x my6mkanu: 30.11.2025
Online first: 27.02.2026
Omny6nukoBana: 24.03.2026

* ABTOp, OTBETCTBEHHDIN 32 IIEPeNMCKy

53

()
y
H
K
i
U
o)
H
A
A
b
H
A
P

P AEHOOCTHP» EP




F
U
N
C
T
I

(0)
N
A
L

Sports

Medicine:
[ research and practice—] |

The relationship of self-assessment of physical activity indicators
with morphofunctional indicators among students

Larisa M. Kielevyaynen, Victoria N. Kremneva, Roman V. Tikhomirov*

Petrozavodsk State University, Petrozavodsk, Karelia, Russia

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 Hacrosmiee BpeMsA I'MIIOAVHAMUA HpPEACTABIIAET CO-
60it IMPOKO PACIPOCTPAaHEHHOE sIBJIEHNE, 3aTParuBaroliee
IIPaKTUYeCKN BCe BO3PACTHbIE TPYIIBI HacenreHmsa [1-5].
IT10T (aKT NOATBEP>KAAT SMUAEMUOTOIMIECKIe WCCIe-
TOBaHM, BbIABUBINNE TPEBOXKHYIO TEH/IEHLIMIO: 32 IIEPHOT,
2010-2022 IT. pacpOCTpaHEHHOCTDb HEOCTATOYHON PU3U-
YECKOJ aKTMBHOCTY YBEIN4IUIach ¢ 26 no 31 % cpepy B3poc-
JIOTO HaceNIeHUs MUPA, a IIPY COXPAHEHMUM TEKYIUX TeMIIOB
pocta MmoxxeT goctudb 35% x 2030 r. [6]. Ocobyro akTyasns-
HOCTb IpuobpeTaeT aHaIM3 PaCIPOCTPAHEHHOCTHU IUIOAN-
HaMUM B MOJIOLEXKHOI Cpefie, IIOCKOJIbKY JaHHBII (aKTop
HEIMOCPEICTBEHHO CBA3aH C POCTOM BEPOATHOCTY BO3HUK-
HOBeHIsI MeTabonmmaecknx pacctpoicts [7-9]. Ilo manHBIM
II.O. ViBaHOBa M COABT., K MOMEHTY OKOHYaHMA 00yueHMA
B BBICIINX YIeOHBIX 3aBEICHISIX Y CTYAEHTOB HAOTIONAI0TCS
HeTaTVBHBbIE OTK/IOHEHMsI B (DU3UIECKOM Pa3BUTUU U CHIU-
JKeHIe YPOBHA 3[J0pOBbA. B 4acTHOCTH, Y [leByIIIeK OTK/IOHE-
HIsL B OOJIbIIelt CTereHn 06yCIOBIEHbI e(UIINTOM MaCcChl
TeJla, a y I0HOIIell — M36bITOYHOI Maccoli Tena [10].

VlccnenoBaHus, HallpaBjIeHHbIE Ha V3y4eHMe (PaKTOpOB,
BIMSIOMUX Ha (U3NYECKYI0 AKTUBHOCTb, HIPUOOpETAIoT

0c0o0YI0 aKTyaIbHOCTD B YCTIOBISIX peannsalni r7106a1bHoi
cTpareruu BcemupHON oOpraHusanuy 37paBOOXpaHEHMA
(BO3) mo cHmXeHMIo pacIIpOCTPaHEHHOCTY IUIIOTHAMMIL,
peanmusanysa KOTOPOI IIpefIosaraeT CHIDKEHME pacIpo-
CTPaHEHHOCTYU HEJOCTATOYHON (PU3MIECKO aKTUBHOCTU
Cpenyu B3pOCIOrO M IOLPOCTKOBOrO HaceleHMs Ha 15%
K 2030 ropy 1o CpaBHEHUIO C UCXONHBIMU JaHHBIMK 2016 T.
CornacHo meiicTByOIUM pekoMeHfanysaM BO3, mia mox-
Iep>KaHVs 30POBbsI B3POC/IBIM JIMIIaM cTapliie 18 yieT Heo6-
xogumo He MeHee 150-300 MUHYT B HEENI0 3aHMMATbHCSA
a9poOHOIT PM3MUIECKOII AKTUBHOCTBIO CpeHell MHTEHCHB-
HOCTM MK 75-150 MUHYT U3NYECKOI aKTVBHOCTDBIO BBICO-
KOJi MHTeHCUBHOCTH'. Tak)Ke, COITIaCHO CTPATErNN, J/Isl TOTO
94TOOBI 3aHATHUS IPUHOCIUIN TIO/Ib3Y [JLS 30POBbsI, HE0OX0-
IVIMO €XEHEJIENbHO YeNATh BpeMsA aHaJ0TMYHOMY IIO Ha-
Tpy3Ke COYeTaHUIO PM3IIeCKONI aAKTUBHOCTI CpPeHEe U BbI-
COKOJI MTHTEHCUBHOCTH'.

MopdodyHKIOHATBHbIE TOKA3ATENN PACCMATPUBAIOT-
Cs1 B Ka4eCTBE BKHOTO MapKepa 3[0POBbs, OIIPEe/IAI0Lero
KayeCTBO >KM3HI yeoBeka [11, 12]. CormacHo nccnegoBaHm-
SIM psifia OTeYeCTBEHHDIX MCCTIEfOBaTeNIel HabIoogaeTcs Tec-
Has B3aMIMOCBA3b MKy ypOBHeM (QM3MYeCKOl aKTBHOCTH,

<> PexoMeHAaLUM 110 (PU3UUIECKOIT AKTUBHOCTY, MAJIOIIOABIDKHOMY 00pasy KU3HMU U CHY AIsl BSPOC/IBIX / BceMupHas opraHusanust 31paBoox-
panenus. XKenesa: BO3, 2020. 32 c. URL: https://www.who.int/publications/i/item/9789240015128 (mara obpamtenns: 26.04.2025).
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00beKTUBHBIMI [TOKA3ATE/IAMU 3IOPOBbSI U CYO'bEKTUBHBIM
6marononyurem [13-16]. CTOUT OTMETUTH, YTO HEKOTOPBI-
MU aBTOpaMM IPOBOAWIOCH CpaBHeHMe 3(PQeKTUBHOCTI
BJVIAHUA Ha OpraHmM3M (PU3MYeCKMX YIpaKHEHMI pasHOI
CTPYKTYpHI [17-19]. OnHaKo, KaK IPaBIUJIO, COIIOCTABIIATICA
7m0 OfVIH KPUTEPUIl [/Isk CPaBHEHMsI, OO0 He YKasbIBas-
Cs1 KOHTUMHIEHT MCIBITYEeMbIX, 1100 He IPUBOAUIOCH 00b-
eKTUBHBIX JAaHHBIX, IOATBEP>KAAIONINX VX BbIBOObL. Kpome
TOTO, [0 CUX IIOP COXPAHETCs Ae(UIIUT JAHHBIX O BIVSHUN
¢$uU3MIecKNX yIpaKHEHMIT Ha [TOKA3aTelN, XapaKTepu3yo-
mue paboTOCIOCOOHOCTD, KU3HEAESITEIBHOCTh OCHOBHBIX
CHCTeM OpraHU3Ma CTY/IeHTOB [16].

Ocoboe BmMssHME Ha YpOBeHb MOPQOPYHKIMOHAID-
HBIX ITOKa3aTe/leil HaceleHUA OKa3blBaeT HEOCTATOK (-
3MYECKOIT aKTUBHOCTU Ha (oHe cpemoBbIxX (aktopos [20].
CoBpeMeHHBIe  UCCIEHOBAHUSA  MOP(OPYHKIMOHATIBHBIX
TIOKa3aTesiell MOIOfeXX1 eBponeiickoro CeBepa BBIABUIN UX
PETMOHANBHYIO ¥ STHNYECKYIo crermuky [21-23].

Cormacto A. A. Xadu30Boit 11 COaBT., U3MEHEHNsI [/IHBI
Tella pacCMaTPUBAIOTCA B KadeCcTBe MapKepa SKOHOMIYe-
CKIIX ITOKa3aTeslell, IUTAaHVA Y YPOBHA 3[I0POBbA HAaCe/IeHNUA
[12, 24]. E.B. Mor4aHOBa Ha IIpuMepe M3Y4eHUA >KUTeNel
Pecriy6muxn Kapenns B kadecTBe CpPeOBBIX [jeTEPMUHAHT,
HETaTVBHO B/IMAIOMNX HA X MOP(OQYHKIMOHATIbHbIE 110~
KasaTe/y, BBbIE/IAET COLMATbHO-9KOHOMUYECKMI CTaTyC
(mpesx/ie Bcero HU3KNUI ypOBEHb CpeIHEeYILEeBbIX IeHEKHBIX
TOXOJOB) M BBICOKYIO a/IKOTOIM3ALNI0, KOTOPas HEraTMBHO
OTpaXkaeTcsA Ha IPOLO/DKUTEIbHOCTH JKM3HU, CMEPTHOCTU
OT CepHeYHO-COCYAUCTBIX 3a00MeBaHMil U CTAOMIBHOCTU
ceMelHbIX oTHOIeHuIt. K 3HaunMo HeraTuBHBIM (akTopam
OHa TAaK)Xe OTHOCUT COLMAIbHOE HeOIaromnoaydne, MapKe-
POM KOTOPOTO ABJIAIOTCA BBICOKVII YPOBEHDb IIPECTYIHOCTH
U pasBOJOB, a TAKKe U K/IMMaTI4ecKue yeIoBus [25].

Kak ormeuaror B cBoeM mccimenoBanuu V. B. MuxaneB
U COAaBT., CTYHAEHYECTBO «...XapaKTepMU3yeTcAd AKTUBHBIM
CTQaHOBJICHUEM L[eHHOCTE}l, MOTMBOB, HAIIpaBIeHHOCTU
JIMYHOCTY M ABJIAETCA OFHMM V3 BaKHENIINX 9TAIloB ee
conmamsanuu» [16]. Tam >ke aBTOpbBI [ieNalOT BBIBOJ,
9TO VIMEHHO B CTY[JeHUYeCKOM BO3pacTe B CBA3M C OpMIU-
pOBaHMEM B 3TOM IIepMOJe CAMOCO3HAHMA AKTya/JIbHBIM

CTQHOBUTCSI M3y4eHME IICHXOTOTMYECKOTO OIarOmoIydusi.
ITcuxonorndeckoe O1aromnonydne paccMaTPUBAETC B yKa-
3aHHOM UCCTIeIOBAHNUM KaK CYyObEeKTUBHAS XapaKTePUCTHKA,
OTHOCANIAsACA K BHYTPEHHEl cucteMe MMYHOCTH. IIpn sToM
C HOHATHEM ICUXOJIOTMIECKOT0 0/IarOIONTy s TeCHO Iepe-
ceKaeTcst CyObeKTUBHAs OLjeHKA KadeCTBa >KU3HM, BK/IIOYa-
1o1jast pu3MUecKMit KOMIIOHEHT 3[J0pOBbs [16].

Takum 006pa3oM, 3[0pPOBbe MOIOAEXY (POPMUPYETCsT
107, BO3JEMCTBMEM C/IOXKHBIX COLMATbHO-9KOHOMUYECKUX
YCTIOBIIL, BBIPQKEHHBIX ITOBEJ€HIECKIX PUCKOB U CTPECcCo-
TeHHOII COLMA/IbHOI Cpefbl, Ha (OHE MPUPOFHO-KIMMATH-
4ecKIX paKTOpOB

C yd4eToM BbILIEM3TIOKEHHOTO CTOUT OTMETHUTD,
uto Pecrry6nuka Kapenns kak pernoH ¢ 0co6bIMU KIMMATO-
reorpaduuecKuMy YCIOBUSIMIU TPeOyeT OTHeNbHOTO nsyde-
HIsI TTATTEPHA CBsI3U (PUSMYECKOI aKTMBHOCTHU C KOMIUIEK-
coM MOp¢hO(YHKIIMOHAIBHBIX TOKA3aTeIell, BHICTYIAOINM
B KaueCTBe MapKepa 3[[0POBBsL.

Ilenpio HACTOAIIETO MCCIEHOBAHNS SAB/IAETCS IPOBEPKA
CUIOTe3Bl O HAMMYUM B3aMMOCBA3M MEX[Y CaMOOLIEHKOI
¢busnIeckoit aKTUBHOCTHU 1 MOPGOPYHKIINOHATIBHBIMH 110~
KasaTe/lsAMU Y CTyfleHuecKol Monoaexxu Kapemn ¢ paspa-
60TKOII HayYHO 0OOCHOBAHHBIX PEKOMEHALINIL.

2. MaTepuanbl 1 METOJbI

I/iss  DOCTIDKEHMsI LeMM MCCIeNoBaHMs OBUIO  IPO-
BeJleHO aHKeTMpPOBaHME U KOMIUIEKCHOe OO0CyefoBaHme
MOp(OPYHKIIMOHAIBHBIX IIOKa3aTenell crygeHToB Ilet-
PO3aBOICKOTO TOCYHAPCTBEHHOTO YHMBEPCUTETA C IIOCIe-
OYIOMIMM KOJMMYECTBEHHBIM U KaueCTBEHHBIM aHA/IN30M
TAaHHBIX. B mccnemoBanmy npuHAIM y49actue 134 crypeHra
B Bo3pacTe ot 18 1o 22 et (Meguana M = 18,8 + 0,9), aHTpo-
IOMeTPUIECKIIe JTaHHbIE TIPECTABIEHDI B TAO. 1.

JI1s1 OLleHKY TIpeficTaBIeHNIT 00y JIOLINXCsI O CBOElt (u-
3ydeckort akTuBHOCTY (DA ), 3aHATHIT CIOPTOM, PU3NIECKOI
HIO/ITOTOB/IEHHOCTY OBUTO MPOBENEHO AHKETUPOBAHIE C MC-
H0/Ib30BaHMEM BOIPOCOB [7106a/IbHOI aHKeTHI (HU3ITIECKOIT
akTMBHOCTY BO3 OcHOBHOro Mopmynsa (aKTMBHOCTb Ha pa-
60Te, OCHOBHBIE CITOCOOBI MEPENBIDKEHIIST; BpeMsl Ha 3aHs-
THUA CIOPTOM, PU3NYIECKMMU YIPOKHEHUAMU U AKTUBHBIM

Tab6bnuma 1

AHTpONOMeTpUYeCKIe MOKAa3aTeNN BBIOOPKM UCCIeROBaHUs, n = 134

Table 1

Anthropometric indicators of the study sample, n = 134

. My>xunnsl / Men (n = 40) JKenmuuost / Women (n = 94)
AHTpONOMeTpPUYECKUIT MOKa3aTenb /
Anthropometric index Xto Mwun/Min Maxkc/Max Xto Mun/Min Maxkc/Max

Macca rena (kr)/

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

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

Height (cm)
Mspexe macp! rena (r/m)/ 22,1428 55,3 94 21,9433 16,8 37,2
Body mass index (BM], kg/m?) T ’ T ’ ’
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TOCYTOM, MTHTEHCHBHOCTD 3aHATIUI) 11 PACIIVPEHHOTO MOZLY-
nst (0 cupstaeM o6pase >xusun). OEMH U3 BOIPOCOB Ipef-
II0/IaTaJl yKa3aHue BYUJa CIIOPTa, GU3MYECKUX YIPaKHEHNI,
KOTOPBIMI OOY9YAIOLIecs: PeryispHO 3aHUMAKOTCSI B CBO-
6oxHoe Bpemsi. Ha 0CHOBaHMY OTBETOB PECIIOH/IEHTOB BU/IBI
criopra 1 (pusndecKme yIpaXKHeHNUs], KOTOPbIMYU OHI 3aHM-
MAIOTCsI, OBUIN PACIIpefie/ieHbl Ha TPY IPYIIIbI B 3aBUCHUMO-
CTH OT MHTeHCUBHOCTH. B mepByo (oTcyTcTBre PA) Bommmm
PECIIOHIEHTHI, Y KOTOPBIX OTCYTCTBYIOT CaMOCTOATE/IbHBIE
3aHATUS PU3NYECKUMH YIPOKHEHUSMY; BO BTOPYIO (yMe-
penHag ®A) — pecIIOH/IEHTHI, 3aHUMAIONINECH CTPeTINH-
roM, JIOroif, TaHIJaMM, PUTHECOM, HACTONIBHBIM TE€HHVCOM;
B TpeThIo (BbICKOMHTeHCHBHasA PA) — pecroH/IeHTHI, 3aHN-
MaIOLIVeCs CYJIOBBIMU TPEHUPOBKAMIU, JIETKON aT/I€TUKOI,
¢byT60/10M, 6aCKeT6O0/IOM, TBDKHBIMI TOHKAMU, (DUTYPHBIM
KartaHueM u 60kcoM. Taxke B aHKETy BK/IIOUEHBI BOIIPOCH
MOHUTOPMHIA GM3MYeCKON aKTUBHOCTHU HeTeil IIKOIbHOTO
Bo3pacra Poccuiickoit @epepanmn (Bepcust 119081901) Ha-
YYHO-MCCIIE0BaTeNNbCKOI rpynmbl Poccuiickoi @epepanym
1o MexxpyHaponHoMy npoexty Health Behaviourin School-
AgedChildren (HBSC) «IloBemeHue peTeil MIKOTBHOTO
BO3pacTa B OTHOLICHNMU 3[I0POBbA», aJallTUPOBAHHbBIE
It MOTIOfeXN. AHKeTHPOBaHMe 00YIAIOL[IXCST IPOBEEHO
B undposoit popme. B Tab1. 2 mpeacTaBIeHbl Pe3yIbTATHI
aHKeTVPOBaHNe PECIIOHJEHTOB.

KomirexcHoe m3ydeHne Mop@o@yHKIMOHAIbLHBIX II0-
Kasaresieil CTYJeHTOB IIPOBOAIIOCH B TAGOPATOPHBIX YCIIO-
BILSIX, KOXK/IBII CTYAEHT II0OYePESHO MpoLIeT 00CIefoBaHIe.
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BbuIH MCIIONb30BAHBI CTIEAYIOLIIE METOMDL.

1. O1eHKa KOMITOHEHTHOTO COCTaBa Tella C ITOMOIIBIO
6uonmnegancHoro ananusaropa «MEJACC»: msmepeHst
xuposas macca (KM), aktuBHas kneroyHas macca (AKM)
U CKeJleTHO-MblIieyHast Macca (CMM).

2. OneHka (yHKIMOHAJIBHBIX IIOKa3aTesIell CepfieuyHo-
COCY[UICTOI CHCTEMBL: M3MEPEHbl 4aCTOTA CepPAEYHbIX CO-
kpamennit (YCC) B nokoe, cucrommyeckoe (CAJl) u pua-
cronmdeckoe (JIA]]) aprepuanbHoe gaBieHue.

3. Ouenka (YHKIMOHA/IbHBIX IIOKa3aTe/lell [IbIXaTe/lb-
HOIT CMCTeMBI C HOMOIIBIO CIIMPOMETpPA: U3MEPEHBI 00b-
eM (opcupoOBaHHOrO BbIOXa 3a Hepsylo cekyHny (FEV1)
u popcrpoBaHHaA KU3HEHHasA eMKOCTb yierkux (FVC).

4. O1leHKa MBIIIEYHOI CUITBL: M3MepPeHa CIIa KUCTH C [O-
MOIIbIO KMCTEBOTO AMUTHAMOMETpaA.

MopdodyukunonanpbHoe 00CIeTOBaHIe BbIITOTHEHO
B pPaMKaX [OroBopa O Hay4yHOM coTpygHudectse IleTpl'y
nu MI'Y nmMm. M.B. JlomorocoBa Ne 03-24/05 or 5 mapra
2024 1., 0CHOBAHO Ha JOOPOBOIBHOM YYaCTUY C COOMIOfIeHI-
eM MIPaBIWI OMOSTHUKM (IKCIIEPTHOE 3aKTI0UEHVE KOMUCCHUN
mo 6mostrke MI'Y um. M. B. JlTomoHoCOBa, 3asBKa Ne 19-u
B pemakuyy Ne 2 ot 15.05.2023 1., mpOoTOKON 3aceflaHuA KO-
muccun Ne 152-51-3 ot 18.05.2023 r1.). [lepen nposeneHreM
AHTPOIIOMETPUIECKUX I/I3MepeHI/H7I BCe y‘laCTHI/IKI/I mogIm-
coIBay MHGOPMMPOBAHHOE COT/IACHe U COIIACHe Ha 0Opa-
6OTKY TI€PCOHAIPHBIX TaHHDBIX.

B kauecTBe OCHOBHOTO METOfla MaTEMATUKO-CTATUCTH-
4ecKoil 06pabOTKY JAHHBIX OBbUI BBIOPAH KOPPE/LALIOHHbII

Tabnuma 2

OmnucarerbHasA CTAaTUCTIKA OTBETOB PECIIOHTTIEHTOB Ha BONIPOCHI, CBA3aHHbIE C (l)MSI/I‘IeCKOﬁI AKTUBHOCTBIO,
CHOPTMBHOI?‘I TEATECTbHOCTHIO

Table 2

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

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

X + 0 WIN KOIMYECTBO PECIIOHEHTOB /
X * ¢ or number of respondents

obyuaromuiicss B cBOOOfHOE BpeMs /

her free time

BI/[JI M MHTE€HCUBHOCTD CIIOPTa, (1)M3M‘ICCKI/IX pra)KHeHI/If/I, KOTOPbIMM 3aHVMAETCA

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

1-a rpymnna (otcyrctBue ®A) — 41 genmoBek
2-a rpynmna (ymepenHass PA) — 59 gyenmoBek
3-s rpymma (BeicokonHTeHCBHas PA) —
34 yemoBeKa

Hepnenpuble nokasarenu ®A. Xonbba u nepepBioKeHne Ha Benocuiese (ac) /

Weekly PA. Walking and cycling (hours). 10,56
CamooreHKa (Gy3n4ecKolt OArOTOBIEHHOCTY (KOMMIecTBO 6a/IIoB 110 IKae JInkepra) / 25405
Self-assessment of physical fitness (number of points on the Likert scale) ’ ’
HepenbHbIl 06beM MHTEHCYBHBIX QU3IYECKIX yIpaXKHeHuil (Jac) / 17413
Weekly volume of intense physical exercise (hours) ’ ’
Y4acTue B OpraHN30BaHHbIX 3aHATISX MHAMBUAYATbHBIMI BufaMu criopta (ga/uet) / | Ja — 19
Participation in organized individual sports (yes/no) Her — 115
YyacTye B OpraHi30BaHHbIX 3aHATIIX KOMaHHBIMI BUaMu criopra (ma/uer) / IOa — 16
Participation in organized team sports (yes/no) Her — 118
Bpems1, KOTOpOe IIPOBOFNUT OOYIAIOIINIICS B OTIOXKEHUI CUISL VI IIOTY/IeXa, MCKII0Yast

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

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

* [Ipumeuanue: X — cpefjHee 3HaUCHME, 0 — CTAHJAPTHOE OTK/IOHEHME.

* Note: X is the mean value, o is the standard deviation.
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Koppensamyuonnas cBA3b MeX/[y OTBeTaMI PeCIIOHJIEHTOB Ha BOIPOCHI, CBA3aHHbIE ¢ (PU3NIECKOI AKTMBHOCTHIO, CHOPTUBHOI (0)
AeATeTbHOCTBIO U MIOKa3aTeIAMU KOMIOHEHTHOTO COCTaBa Tela, CUI0BbIMM BO3MOKHOCTAMY OPTaHU3Ma H
Table 3 [N
Correlation between respondents’ answers to questions related to physical activity, sports activities and indicators A
of body composition, strength capabilities of the body b
AKM CMM H
. Hons KM flon flons Tuuam. np. / JTunam. nes. /
KoHcTpyKT, n3MepseMblii B Bonpoce / (%)/ (%)/ A
. . (%)/ . Dynamometry | Dynamometry
The construct measured in the question Active cell | Skeletal muscle .
Body fat (%) of the right hand | of the left hand |
mass (%) mass (%)
Bup 11 MHTE@HCUBHOCTD CIIOPTa, PU3IIECKUX
YIIpaKHEHNIT, KOTOPBIMI 3aHVMAETCs 00y IAIOIIIICs A
B cBobopHOe Bpems / The type and intensity of sports -0,256** 0,183* 0,342%** 0,327*** 0,281*** Uu
and physical exercises that the student engages in in his/ A
her free time T
Henenpubie mokasatenmn GA (xom)éa n nepenBI./[meﬂme 0,114 20,050 0.104 0.016 0,038
na Benocurernie) / Weekly PA (walking and cycling) H
CamooneHKa q)msmquK.on HOATOTOB/IEHHOCTH / 0,185 0,062 0,249 0,242 0.204* (0)
Self-assessment of physical fitness C
HenenbHblil 06beM MHTEHCUBHBIX (PU3NIECKIX T
ynpaxsenuit (1ac) / Weekly volume of intense physical | -0,123 0,238** 0,274** 0,280%** 0,249**
exercise (hours) n
Y4acTue B OpraHM30BaHHBIX 3aHATUAX K
VHAVBUYaTbHBIMY BUIAMY CIIOPTa (ma/uer) / 0,049 0,136 0,042 0,051 0,021 A
Participation in organized individual sports (yes/no)
Y4acTue B OpraHN30BaHHbIX 3aHATISAX KOMAHJHBIMI
Busiamu criopra (fa/ser) / Participation in organized 0,022 -0,022 0,008 0,087 0,031
team sports (yes/no)
Bpemst, KOTOpO€ IIPOBOANT OOYIAIOLINIICS B ITO/IO>KEHNI
CUS WM TIOTIYTIEXa, UCKTTIONAsT BpEMSs Cia / The time a 20,009 0,051 0,038 0,092 0,057
student spends in a sitting or reclining position, exclud-
ing sleep

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

aHa/N3, HAIPABJIEHHbI Ha OLEHKY B3aMMOCBA3EN MEXIY
UCCIelyeMbIMM TIOKasaTenAMu. IlpemBapurenbHas mIpo-
BepKa pacIpefiefieHs IAHHBIX C IIOMOLIbIO KPUTEpUs
lanmmpo — Yunka BbIABUIA €O OTKIOHEHNME OT HOPMAJlb-
HOTO I psAfia IIEPEMEHHBIX. B COOTBETCTBUIU C 3TUM BBI-
60p OBUI CHeTaH B IO/Ib3y HEIIAPAMETPUIECKOTO CTATUCTH-
YeCKOro Kpurepus. [ KOIMYeCTBEHHON OLEHKM CUJIbL
U HAIpaBJIeHUA CTAaTUCTUYECKUX CBA3€N MCIIOIb30BAJICA
K09 duient panrosoit Koppemsanun r CHOUpPMeHa, Tak
KaK JaHHBII METOJ He TPENBABIAET TPEOOBAHMII K HOP-
MaJIbHOCTH PACIIpefie/ieHNsI U YCTOIYMB K BBIOPOCaM B TaH-
Hbix. Cratuctudeckass o6paboTKa [JAaHHBIX MPOBOAMIACH
¢ ucrnonb3opaHneM nporpammbl IBM SPSS Statistics.

3. Pe3ynbTaThl HCCIETOBAHNA

Lt BOCTIOKeHMsT Liefiell MCCIeNoBaHysi ObUT IPOBENeH
KOPPEJIALVIOHHBIN aHaNnM3 MEXJY OTBETaMM PeCIOH/eH-
TOB Ha BOIIPOCHI, CBSI3aHHbIE C PMU3UUECKOI aKTUBHOCTHIO,
CTIIOPTUBHOI [IeATeTbHOCTDIO U TTOKA3aTe/IAMI KOMIIOHEHT-
HOTO COCTaBa TeJIa, CVJIOBBIMU BO3MOXKHOCTAMIY OpraHM3Ma
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(tabm. 3); cepmedHO-COCYAUCTON, HABIXATeIbHOI CUCTEM
(Tabn. 4).

[Tony4yeHHble [aHHBIE CBUIETENBCTBYIOT O CTaTUCTU-
YeCcKM JIOCTOBEPHOI B3aMMOCBA3U OTBETOB PECIIOH/IEHTOB
Ha BOIIPOC, OCBSIIIIEHHbIII MHTEHCUBHOCTM BUOB (usnde-
CKOIl aKTMBHOCTM, KOTOPBIMM 3aHUMAETCsI OOYYAIOI[NIICs
B CBO€ CBOOOJIHOE BpeMs, U BCEMM aHA/IM3UPYEMbIMU [IOKa-
3aTe/IAMM KOMIIOHEHTHOTO COCTaBa Tela U AMHAMOMETPUIL.
Taxke BBIAB/IEHA CTATUCTMYECKNM [OCTOBEPHAsA B3aUMO-
CBSI3b MEXJY OTBETaMIU PECHOH/IEHTOB Ha BOIPOCHI, IIO-
CBsII[eHHbIE CaMOOL|eHKe (DU3NYECKOI MOATOTOBIEHHOCTH
U HeJle/IbHOMY 00beMy MHTEHCUBHBIX (PU3NUECKUX YIIPaXK-
HEeHMI, U aHaMM3UPyeMbIM IapaMeTpaM KOMIIOHEHTHOTO
COCTaBa Te/la ¥ KUCTEBOI IMHAMOMETPUML.

CormacHO HaHHBIM, MPENCTABIEHHBIM B Tabmuie 4,
TaK>Ke BBISIBJIEHO HECKO/IbKO B3alMMOCBsA3€ll. Bo-nepBblx,
CTaTUCTUYECKM [OCTOBEPHO B3alMMOCBA3aHBI OTBETHI pe-
CIIOHJIEHTOB Ha BOIIPOC, ITOCBAIIEHHBIN BULY ¥ MHTEHCUB-
HOCTH (U3UYECKON AKTMBHOCTH, KOTOPOI 3aHMMAeTCs
06yJaroIuiicsi B CBOe CBOOOJHOEe BpeMs, M IOKa3aTenn
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Tabnuua 4

Koppensamonnas cBaA3b MeX/y OTBeTaMI PeCIIOHJIEHTOB Ha BOIPOCHI, CBA3aHHbIE ¢ (PU3NIECKOI AKTMBHOCTHIO, CHOPTUBHOII
JeATeNTbHOCTHIO M GYHKIMOHATHHBIMII IOKA3aTeLAMI: CEPAEIHO-COCYANCTOI 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 PAEMPL poc JIAJl/ DBP | CAJI/SBP | YCC/HR | FEV1(x) | FVC (n)
The construct measured in the question
Bup M MHTEHCUBHOCTD CIIOPTA, PU3NYECKUX YIIPAXKHEHNIT, KOTOPBIMM
6 7 6 The t d
I.-}aHI/[M.aeTCH 0 y'{aIOH.U/II/ICH.B cBO€ CI?O onHoe Bpems / The type a.n : 0,130 0.200% 0111 03274+ 0,316+
intensity of sports and physical exercises that the student engages in in
his/her free time
Hepnenpuble nokasarenu PA (xoxpba u nepeaBiokeHe Ha Besiocuiese) /
. . 0,130 0,048 -0,075 0,098 0,088
Weekly PA (walking and cycling)
CamoorjeHka ¢usndeckoit nogrorosiaeHHoct / Self-assessment of
. -0,052 0,112 -0,172* 0,146 0,128
physical fitness
H 1 06 7 /
eJle/IbHBIII O 1)e1v-1 I/IHTCHCI/IBH‘]:-IX (1)I/I3I/IT-IGCKI/IX yIpakHeHuii (4ac) 0,150 0.112 0,083 0,303+ 03014+
Weekly volume of intense physical exercise (hours)
Yyacrue B 0 30 3
YacTue B OpraHm Ba‘.H‘HbI).( aI.-IHTI/IHX ]/.IHI[]/[ABI/IJI.y.aHI)HI)IMI/I BUJIAMU 0.264%* 0,170% 0.216* 0,067 0,050
criopta (na/uet) / Participation in organized individual sports (yes/no)
Y4acTye B OpraHu3oBa 3a KOMa aMu CropTa
yacTue B pr. HI/I .B H.HbIX H.HTI/IHX MAH/IHBIMI BUJIAMU CIIOPT 0,074 0,052 0.200¢ 0,088 0,072
(ma/Hert) / Participation in organized team sports (yes/no)
Bpems1, KOTOpOe IIPOBOFUT OOYIAIOIINIICS B OJIOXKEHII CUAST VI
TIOMTy/ie)xa, Mckarodas BpeMsa cHa / The time a student spends in a sitting | -0,008 0,084 -0,059 -0,108 -0,139
or reclining position, excluding sleep

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

CUCTO/TNYECKOrO apTepUaIbHOTO faBaeH s, 06beMa popcu-
POBAHHOTO BBIfIOXA 3a IEPBYIO CEKYHAY 1 (OpCUpOBaHHOI
JKM3HEHHOJ €MKOCTM JIETKMX. BO-BTODBIX, CTaTUCTUYECKU
TOCTOBEPHO B3aIMOCBA3aHbI OTBETHI PECIIOHIEHTOB Ha BO-
IIPOC, TOCBSIEHHBII CaMOOLleHKe (U3NYECKO IOJTOTOB-
JIEHHOCTH, U TI0Ka3aTe/IM U3MEPEHHOM YacTOTHI CEPIEeIHbBIX
COKpaleHmit 3a 1 MUHYTy. B-TpeTbux, CTaTMCTUYECKN [10-
CTOBEPHO B3aMMOCBA3aHbl OTBETHI PECIIOHJEHTOB Ha BO-
IIPOC, MOCBSILIEHHBII HENEbHOMY 00BEMY ABUTATETbHOI
aKTUBHOCTH, U TOKaszaTean o6beMa (popCrpOBaHHOTO BbI-
ToXa 3a IIepBYI0 CEKYHAY U (POpCHPOBAHHON XKU3HEHHOI
€MKOCTH JIETKMX. B-4eTBepThIX, CTATUCTNYECKN JOCTOBEPHO
B3aMMOCBA3aHbl ITOKa3aTeIM yYacTUA B PETYIAPHbIX 3aH:A-
TUAX MHAMBUAYAIbHBIMY, KOMAHIHBIMU BUEAMM CIOpPTa
VI UISMEPEHHOM 4aCTOTHI CEPAEYHBIX COKpalleHmit 3a 1 mMu-
HYTY. Y4acTue B PETY/LIPHBIX 3aHATUAX MHAVBULYATbHBIMU
BUJJAMU CIIOPTa B TAKXKe CTAaTUCTUYECKM JOCTOBEPHO CBS-
3aHO C MOKA3aTeNAMI CUCTONNYECKOTO U NMACTONNYECKOTO
apTepMaNbHOIO JAB/IE€HNUA B TIOKOE.

4. O6¢cyxneHne

B pesynbrare NpOBeNEHHOTO KOPPEIALMOHHOIO aHa-
JIVI3a BBIABJIEHBI CTATUCTUYECKUM 3HAUYMMbIE€ B3aMMOCBA3U
MEX[y IIOKa3aTe/AMU CaMOOLICHKM (U3UYECKON aKTVB-
HOCTU U OODBeKTUBHBIMU MOP(OQYHKIMOHAIBHBIMIL I10-
KasaTe/LIMI CTYAeHduecKoil Monofexy. Hanbonee cumpHas
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CBA3b Obl/Ta OOHAPYXKEHA CO CIEHYIOLIMMU KOHCTPYKTaMIL:
«HEMeNbHBII 00beM MHTEHCUBHBIX (MSUIECKUX YIPAK-
HEHMIl» U «BUJ U VMHTEHCUBHOCTb CIOpPTa, (DUSUIECKUX
YIIpXXHEHWIT, KOTOPBIMY 3aHUMAETCsI 00YYAIOLINIICS B CBOE
cBobozHOe BpeMsi». JlaHHBIE IIlepeMeHHbIE, OCHOBAHHbIE
Ha CyO'beKTUBHBIX OTUYETAX, II0Ka3a/lIu JOCTOBEPHYIO CBSI3b
C K/II0YeBBIMU OOBEKTMBHBIMI ITAPAaMeTPaMIL: KOMIIOHEHT-
HBIM COCTAaBOM TeJIa, KCTeBOII IUHAMOMeTpueit ¥ QYHKIN-
el IbIXaTe/IbHOV CUCTEMBI.

ITO cornmacyercs ¢ TeopeTNIecKUMI IpefCcTaBIeHIAMN
0 TOM, YTO MHTEHCUBHOCTb, 00beM 11 TUI (PUSMIECKOIT Ha-
IPY3KI SIBJISIOTCS BKHBIMU (PAKTOPAMM, OIpelesIiOIy-
Mu Qu3nMoNOrMyecKye CABUTU B opraHmsMe. IlomydeHHas
CTPYKTYpa KOPPEIALVOHHBIX CBA3ell II03BOJIAET MIPEfIIONo-
XKUTb, 4TO U APYIie CyObeKTUBHbIE OLIEHKM PECIIOHEHTOB
MOTYT OBITb CBSI3aHBI C X (PUSMUECKIIM COCTOSIHIEM, OfHA-
KO MEHHO MHTEHCUBHOCTb 11 00BEM HATPY30K, O KOTOPBIX
COOOIMIN YYACTHUKM VCCIIE[OBAHMS, UMenu Hauboree
CWIBHYIO CBA3b ¢ MOP(OGYHKIMOHAIBHBIMI [TOKa3aTeNA-
M. OTOT BBIBOJ HAXOANUT HOATBEp>KeHUe B paboTax Apy-
IUMX UCCIIefioBaTeneli, HarpuMmep Sieverdes m coaBT. Taioke
OTMeYaIy TMHENHYIO 3aBUCHMOCTb MEX/Y 00beMOM I MH-
TEHCUBHOCTBIO PEry/IIPHBIX HaIPY30K U (PYHKIMOHA/IbHbI-
MU IIapaMeTpaMi KapAopecIInpaTOpHOl cucTeMsl [18].

Takum 06pa3oM, CyObeKTUBHbIE MPENCTABICHUs CTy-
IEHTOB O CBOeil (U3MIECKON AKTUBHOCTU HE SIBIISIOTCS



CriopTviBHas
MeauunHa:

[ ayra u nparmuna | |

CTy4allHBIMU: OHU IIPELCKA3yeMO CBSI3aHBI C 0O'bEKTUBHBI-
M1 MOP(PODYHKIMOHATBHBIMY XapAaKTEPUCTUKAMM. DTO fie-
jaeT 0OOCHOBAHHBIM HCIIOJIb30BAHNE CTAHAAPTUSMPOBAH-
HBIX aHKET /I MaCCOBOVI JMAaTHOCTVKY Y BBIABJIEHNA IPYIIIT
pUCKa B CTYHEHYECKON Cpefie, ITie PEryIApHbI SMIMpuye-
CKIIT KOHTPOJIb 3aTPy/HEH.

ITomy4yeHHBIE PE3YNBTATHl MMEIOT BaKHOE MPAKTUYECKOE
3HavyeHne. OHU CBUJIETE/IbCTBYIOT O TOM, YTO IIpU IpOduIaK-
TIYECKOIT paboTe CO CTY[eHTaMU CIefyeT CMEeCTUTh aKI[eHT
¢ aOCTPAKTHBIX PeKOMEHJALNII O HEOOXOLUMOCTH YBeJIIde-
HIA IBUTaTeNbHOM aKTUBHOCTY Ha KOHKPETHbBIE PEKOMEH]IA-
LYV, KACAIOLYECsT TUIIA, MHTEHCUBHOCTH 11 00'beMa HarPy3o0K.
Jna moCTV KeHMA 3HaYMMBbIX IIO3UTUBHBIX CIIBUTOB B COCTaBe
Tela, QYHKIVOHA/IbHBIX I0KA3aTe/IAX AbIXaTeTbHO CYCTEeMBI
VI CWJIOBBIX TIOKAa3aTe/AX PeIIOYTeHNe CIeflyeT OT/jaBaTh pe-
TYAPHBIM TPEHMPOBKAM, KOTOPbIE CaMI CTYE€HThI BOCIIPH-
HUMAIOT U OLIEHMBAIOT KaK MHTEHCUBHDIE.

K OCHOBHBIM OrpaHMYEHMAM MCC/IENOBAHUA MOXKHO OT-
HECTVM ee IM3aliH, KOTODbIi He IO3BOMAET JOKas3aTb IIpU-
YUHHO-C/IEICTBEHHOE B/MsAHME (U3NYECKOl aKTUBHOCTI
Ha OpraHusM. [IJis1 9Toro TpebyIOTCsl TOHIUTIONHbIE MHTEpP-
BEHI[MIOHHBIE CCIIEOBAHISI C 0O BEKTUBHBIM MOHUTOPUHIOM

Bknag aBTOpOB:
Kuanepsitnen Jlapnca MuxaiimoBHa — KOHI[ETIINA U IN3AITH VIC-
C/IeflOBaHs, HOATOTOBKA PYKOINCH.

Kpemnuesa Bukropusa HukomaeBHa — KOHIeNIusA 1 AU3aiH UC-
CIelOBaHM, IUTEPATYPHbI 0630p, COOp aHHBIX, IIOATOTOBKA PYKO-
TIUCH.

Tuxomupos Poman BnapumupoBuy — aHanus M MHTEPIpeTALUA
Pe3yIbTaToB, IOATOTOBKA PYKOIUCH.
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aKTUBHOCTHU. Taroke miA 0ojiee MeTalIbHOTO aHA/IN3a HEOO-
XOOVMMO H€ TOJIBKO UCIIO/Ib30BAaTh O6'I)eKTI/IBHI)Ie METOObI U3-
MepeHI/Iﬂ HarpySOK, HO 1N HPOBOHI/ITI) nx ,[[eTaIIbHyIO Kaccn-
¢ukanuo (HampuMep, MO TUITy MeTaboNMM3Ma — aspOOHEIe,
aHaspo6Hble). Heo6XommmMo oTMeTUTD, IYTO 06BeM BBHIOOPKI
OKa3aJICAd HEJOCTATOYHBIM [J/IA BBIABJICHUA CTATUCTUYECCKU
3HAYVIMBbIX CBH3eﬁI C HeKOTOprMI/[ BonpocaMI/[ AHKEeTbl, TAKN-
MHI KaK BpeMH, HpOBOHI/IMOC B CgAYEM IIO/IO>KEHNN.

5. 3akmoueHie

B pesynbrare uccnenoBanust 6bUIa BBISIB/IEHA CTATUCTHU-
4eCK! [OCTOBEPHAs B3aMMOCBA3b MEX/y OTBETaMU Ha BO-
IPOCBI O HENETbHOM OObeMe MHTEHCUBHBIX (PU3MIECKNX
VIpaXHEHWIT 11 BUJE U MHTEHCUBHOCTU CHOPTa, pusmde-
CKMX YIPKHEHUII, KOTOPBIMM 3aHUMAETCsT 00YUAIOIIUIICs
B cBoOOAHOE BpeMs 1 MOPGHODYHKIMOHATBHBIMYU [IOKa3a-
TE/IIMI CTYAEHIECKOI MOIOLEXN. DTO TO3BOJISET YTBEPXK-
[aTh, 9TO CyO'beKTUBHbIE OLIEHKN (PU3NIECKOI AKTUBHOCTI
SIB/ISIIOTCS 3HAUVMMBIM IIPEMETOM HAyIHOTrO aHa/IM3a 1 MO-
TYT CIY>KUTb MHPOPMATUBHBIM HHCTPYMEHTOM B IIPAKTHKE
¢usnIeckoro BOCHUTAHMS, OCOOEHHO B YCIOBMAX, KOTZAA
00beKTUBHbIE METOAbI KOHTPOJIST HEOCTYIIHBL.
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Oco6GeHHOCTH OpraHU3aLUn 3aHATUI COPTOM FOHbIX CMOPTCMEHOB
(no pesynbraTtam aHKETMPOBaHUA poAUTENen U TPeHepOoB)

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

®bYH «Hosocubupckuli Hay4yHo-uccaedosameibCKulli uUHCMumym auz2ueHsl» Pocnompe6bHad3opa,
Hosocubupck, Poccus

PE3IOME

Ilenp MccmenoBaHuA: M3ydeHMe 0COOEHHOCTEN OPraHM3alM CIIOPTUBHOI IIOATOTOBKY IOHBIX CIIOPTCMEHOB B 3aBMICMMOCTY OT BIJa CIOPTA,
KOTOPBIM OHY 3aHMMAIOTCH.

Marepuabl ¥ MeTObI. MeTOOM aHKeTMPOBaHMA OCYILeCTB/IEH OIpOC 2827 popuTerelt feTell, 3aHMMAIOIINXCA CIOPTOM, 1 411 TpeHepos. Cra-
TUCTHYECKIIT aHA/IN3 OCYIeCTBIIS/ICS METOJOM OIMCATENbHOI CTATUCTHUKY C MCIOb30BaHMeM ITakeToB Statistica-10.0 1 Microsoft Excel.

Pesynbratsl. Yarie Bcero ety pecroH€HTOB 3aHIMMAIOTCS UTPOBBIMIU BufaMu criopra (25,6 %), egurobopcramu (23,0 %,), CITO)KHOKOOPAMHA-
1yioHHbIMY (18,9 %) u nukmmaecknmu (16,8 %) Bupamu criopra. Boree paHHMIT BO3pAcT Havyala 3aHATHII CIIOPTOM XapaKTepPeH JIA XyH0)KeCTBEeHHOI
ruMHacTUKY (4,1 + 0,9 ropa), ciopTuBHOI rMMHACTHKM (4,8 + 1,7 ropa) u xokkes (4,9 + 1,3 rozia). ITo Komr4ecTBy 4acoB B HeJIe/I0, OTBOAMMBIX Ha Tpe-
HUPOBKM, IIepBO€ MECTO 3aHMMAIOT CJIOKHOKOOP/VHALIVIOHHBIE BU/BI criopTa (12,4 + 8,1 vaca). Y jmereii, MMEIOIMX OIIbIT COpPEBHOBaHM:A, OTMEYAETCH
6ojIee paHHee HAYajIo 3aHATUII CIIOPTOM, OOJIbIlee KOMYECTBO TPEHMPOBOK 1 MX IPOJO/DKUTENbHOCTD. 65,5 % pOUTeIell YKa3aiu Ha IOBBIIIeHIe
aKTMBHOCTY pebeHKa ¢ Haua/IoM 3aHATHUI CIIOPTOM, 19,6 % — 4TO pebeHOoK cTas 60/mee BHMMATENbHBIM, @ 12,3 % — 4TO IeTH CTamu MeHee KAl pU3HBIMI
u 6o/ee ypaBHOBEIICHHBIMI. YKa3a/IM, YTO 1TV PeXke CTamy 60IeTh IPOCTYAHBIMY 3a00/MeBaHUAMM, 86,0 % OIPOIICHHbIX.

3akmouenne. [laHHDBIE OIPOCA ITO3BOININ aTh OPMEHTUPOBOYHYIO OLIEHKY OCOOEHHOCTSAM OpraHM3aluy IOHBIX CIOPTCMEHOB, BKIIOYas BO3-
PacT Havyaja 3aHATUI CIOPTOM, HEKOTOPble MOMEHTBI OpTaHN3alLM TPEHMPOBOYHOTO Mpoliecca (PeXIM 3aHATHUIL, YacoBas Harpyska). IlomydeHHbIe
IaHHBIE CBUJETENBCTBYIOT O HEOOXOAVMOCTY HAyIHOTO M3Y4YeHIsl OPraHM3alIyi 1 YCIOBIIL CIOPTVBHOM OATOTOBKY IOHBIX CIIOPTCMEHOB /IS 060-
CHOBaHMUA KPUTEPUeB TOTOBHOCTU pebeHKa K 3aHATIAM CIIOPTOM IO GU3UOIOTIMIECKOMY, GU3UIECKOMY 1 ICHXOMTOTNYeCKOMY COCTOSHMIO C Y4ETOM
YIIy6IeHHOTO M3yYeH s BOIPOCa MUHMMA/IBHOTO BO3PACTa Hava/Ia CIIOPTUBHOM [iesiTeIbHOCTI. DTO Gy/eT CIroco6cTBOBATh HOPMATbHOMY (BYHKIfV-
OHMPOBAHMIO OCHOBHBIX CMCTEM JIeTCKOTO OPTaHM3Ma ¥ CHVDKEHMIO PYCKA Pa3BUTHA OTKIOHEHNI B COCTOAHMN 3[JOPOBbA.

Kniouesvie cnosa: 1oHbIe CIOPTCMEHBI, MUHVMMAJIbHbIM BO3PACT Havya/Ia 3aHATHIL CIIOPTOM, TUTMEHIYeCcK1e YCIOBUsA, TPEHNPOBOYHBIN IIPOLeCC,
(yHKLIMOHAIBHOE COCTOSHNE, 3[[0POBbE

KoH(]IUKT MHTepecoB: aBTOPbI 3asIB/IAI0T 00 OTCYTCTBIUM KOHQIMKTA IHTEPECOB.
DuHaHCHpPOBaHIe: paboTa He MIMe/a CIOHCOPCKOI MO PIKKIL.

st purnposanis:: Hosukosa VLV, Pomanenko C.IL, Ilpuxompko A.IO., Copokuna A.B. Oco6eHHOCTM OpraHMsanuyl 3aHATHUIl CIIOPTOM
IOHBIX CIIOPTCMEHOB (II0 pe3y/nbTaTaM aHKeTMPOBaHUs popmtenet). Cnopmusnas meduyuHa: Hayka u npakmuxa. 2025;15(4):62-72. https://doi.
org/10.47529/2223-2524.2025.4.4
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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. Begennue HO [JaHHBIe MCCIENOBaHUS (parMeHTapHbI, HEJOCTaTOY-

Pa3BuTHe [ETCKO-IOHOIIECKOTO CIIOPTA SIBIISIETCS Off- HBI ¥ HOCAT IPEUMYLIECTBEHHO OOOOIEHHBI XapaKTep.
HOIT 13 BOKHENIINX 3a7ad, OT PelIeHNsI KOTOPBIX 3aBUCUT Kak 1mokassIBalOT MCCIEOBaHNS, ITAHNPOBAHIE TPEHUPO-
¢dbopMupoBaHye 1 yKpeIUIeHNe 3I0POBbs MOAPACTAIOIErO BOYHOT'O IIPOIleCCa B [ETCKO-IOHOLIECKOM CHOpTe B 60/Ib-
IOKOJIeHVsI. BMecTe ¢ TeM M3BeCTHO, YTO HAPSIAY C IOTIOXKU- IIHCTBE C/Iy4aeB PeIIaeTcsi HELOCTATOYHO 3¢ddexTnBHO
TE/IbHBIM BIIMSIHVEM Ha (PYHKIMOHATIbHOE COCTOSIHNUE U 3[10- [9], Takxe He B monMHOM 06beMe obecreunBaeTcsa Ge3omac-
POBbeE [IeTCKOTro OpraHmama [1] cmopT MoxkeT ABIATHCS Bak- HOCTb TPEHMPOBOYHOTIO MPOLeCcCa B CIIOPTUBHBIX LIKOJIAX,
TOPOM pucKa GOPMUPOBAHNUS PATUIHBIX TATOTOTUIECKIX HaPYIIAITCS TPe6OBAHN K IIPOJO/DKUTEIBHOCTI TPEHUPO-
COCTOSTHMII [2-6], 4TO 0COOEHHO BaXKHO YUUTBIBATD IPY OP- BOK, KOTOpasi B OT/Ie/IbHBIX BU/[AX CIIOPTA IPEBBIIIAET JOIY-
raHM3ALU CIIOPTUBHON IIOATOTOBKY fIeTell I IIOPOCTKOB. CTUMBble 3HAYeHNs, He 00eCIeunBaeTCsl Ha/IeKaIil KOH-

[TpoBeneHHBIT CHCTEMATNYECKUIT 0030p HAyYHBIX 3a- TPOJIb 32 IIOBeeHMeM JeTeil CO CTOPOHBI TpeHepa [10-12].
PYOEXHBIX U OTE€UECTBEHHBIX MCTOYHMKOB, ITOCBSIEHHbIX HecobrmrofieHte BpeMeHHbIX ITOKasaTejell JABUTATETbHOTO
U3YYeHUIO0 [JAHHOTO BOIPOCA, BBIABWI Psf MpobieM, Ka- peXnMa 1 OTAbIXA HETaTMBHO BIMSET HA TPEHMPOBOUHBII
CAIOI[UXCST HOPMATUBHO-IIPABOBOTO PeTyIMpOBaHusA [7], 9pdeKT B [EeTCKO-IOHOLIECKOM CIIOPTE, YTO MOXeT OBITH
HAyYHO-METONYECKOTO OOeCIIeueHNs] MOATOTOBKU IOHBIX 06yCIIOBTIEHO HECOOTBETCTBUEM YPOBHS J{BUTATEIbHOIL
CIIOPTCMEHOB, CTelleH! IPOPabOTAaHHOCTY HAYYHOTO 000- aKTUBHOCTY (PU3MOTOTNIECKNM, (PUSMIECKMM U IICUXOTIO-
CHOBaHMSI BOIIPOCOB HOPMMPOBAHUSI KPUTEPUEB ONTU- TUMYEeCKMM BO3MOXKHOCTSAM pPeOeHKa, MPefoIpeeIsIoNiM
MaJIbHOCT! ¥ MHTEHCUBHOCTHU HArpy3Ky, BO3pacTa Hadaja ¢dbopMupoBaHMe pICKOB 310pOBbIO [13, 14].
3aHATUI CHOPTOM B 3aBUCHMOCTI OT Bufia cropTa [8, 9]. VI3BecTHO, 4YTO HapAAy C MHTEHCUBHON (PU3NIECKON
B Hacrosiiee BpeMst BeLyTCsI MCCIEHOBAHYS IO OIIpefierie- U IICUXO9MOLMOHA/IBHOM HArpysKoll (akTropamm pucka
HIIO OIITMMA/IbHOI MHTEHCUBHOCTI 1 IIPOJO/DKUTEIBHOCTHI 3OPOBBI0 SIB/ISIETCS HECOOJIOfieHIe T[UTUMEeHNIeCKUX yC-
¢$usMIeCcKNX HArpysOK /IS A€Tell PasIMYHBIX BO3PACTOB, JIOBUII, B KOTOPBIX OCYLIECTB/IETCA TPEHMPOBOUHBII
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1 COpeBHOBATeNbHBIN Iporeccsl [12, 15, 16]. Tak, mo pe-
3y/lIbTaTaM aHKETUPOBAHMUA, IPOBEIEHHOrO cpegu 223 Tpe-
HepoB B 25 BMJAX CIIOPTa, U3 TMTMEHNYECKUX (aKTOPOB,
BJIVIAIOIIVX Ha COCTOSHME 3[JOPOBbsA CIIOPTCMEHOB, Ha Iep-
BoM MecTe (58,1 %) cTosiT paKTOphI pUCKa, 06YCIOBIEHHBIE
HeCOOTIofieHIeM CaHUTAPHO-TUTMEHNIeCKUX YCIoBMii (Ia-
paMeTpOB MUKPOK/IIMATa, OCBEILleHHOCTH, KauecTBa BO3[Y-
Xa) CHOPTUBHBIX 3aJI0B M IPYTMX COOPY>KeHNII, Ha BTOPOM —
HECOOTBETCTBYIE CIIOPTVBHOI SKUIVMPOBKA U CIIOPTUBHOIO
VMHBeHTapsA (U3MONIOIMYeCKMM BO3MOXKHOCTAM 3aHIMAIO-
mmxcst (23,7 %), Ha TpeTbeM — HeCOOMoIeHe TNIHOIN TH-
IVieHbl, PeXXMMOB uTanus u rugpatannn (18,1 %) [17].

Cregyer oTMeTHUTDb, 4TO B KoOHIeNmIum pasBUTHUA HeT-
CKo-IoHoIIecKoro cropta B Poccun o 2030 ropa’ cosmanue
YC/IOBUIL 1A 3aHATUI IeTbMU U HOPOCTKOB CIIOPTOM SB-
JISIETCS1 OJfHUM Y3 IPUMOPUTETHBIX HAIpaB/IeHNIT, KOTOPBIM
IIPe[yCMOTPEHO YCTAHOBJIEHNE B COOTBETCTBYIOLIVX HOP-
MATHBHBIX IPABOBBIX AKTAX HAYYHO 06OCHOBAHHOTO MIHIU-
Ma/IbHOTO Bo3pacTa (II0 BUJjaM CIIOpTa) 3a4MCIIeHNs JeTel
Wis oOydeHMs IO [OIIOJHUTEJIbHBIM 00pasoBaTeNTbHbIM
[IporpaMMaM CIIOPTMBHOI IIOATOTOBKM, pPerylIupOBaHuUe
6€30IaCHOTO TIPOBEEHNS TPEHNPOBOYHBIX ¥ CIIOPTUBHBIX
MepONpUATHIL, OOHOBJIEHVE HAYYHO OOOCHOBAHHBIX HOPM
HefIeTIbHO JBUTATENbHON AKTMBHOCTH, TapaHTUPYIOMINX
O3J0OPOBUTE/IbHBII U pasBUBAOIINI 9QPeKT OT 3aHATHIL
(buU3NIeCcKOil KYIBTYPOIl U CIOPTOM, a TAK)Xe MPOBefeHIe
HAy4HO-JICCIEOBATENbCKMX PAbOT B MHTEpecaX PasBUTIS
IeTCKO-IOHOIIECKOTO CIIOPTA U ero MeFUIIMHCKOro obecire-
YeHUI C 1Ie/IbI0 TPOPIIIAKTYKY TPAaBM U 3a00/IeBaHMIT IOHBIX
CIIOPTCMEHOB.

Y4aureiBast 60IBIIYIO MOMY/ISIPHOCTD 3AHATUI CIIOPTOM
Cpely HeTCKOrO ¥ IIOAPOCTKOBOIO HAaCE/IeHNA, MHTepeC KO-
TOPOTO K CIIOPTY B IIOC/IEfHEee BpeMsi HeOOBIUATHO BBICOK
U XapaKTep13yeTCst TEHACHIVEN KO Bce 60Iee paHHEMY BO3-
pacTy Havyaja 3aHATHII pa3IMYHBIMY BuUfaMM criopTa [18],
aKTya/IbHBIMU SBJIAIOTCS BOIIPOCHI M3y4YeHV OpraHU3alyn
U YCTIOBYIT TIOATOTOBKY IOHBIX CHOPTCMEHOB.

B cBs3U ¢ 9TUM LIeNbI0 MCCIENOBAHNA ABJLACTCS U3y4de-
HIe 0COOEHHOCTEN COBPEMEHHOTO COCTOSIHYISI OPraHM3aALINI
CIIOPTVBHOI IIOATOTOBKY IOHBIX CHHOPTCMEHOB B 3aBUCHIMO-
CTHU OT BUJA CHOPTA, KOTOPbIM OHU 3aHUMAIOTCA.

2. Matepuanbl 1 METOJbI

MatepuanaMu Ig aHanMM3a IOCHYXWIM pe3ylbTa-
THl CIUIOLIHOIO OHJIAJIH-aHKeTVPOBAaHNUA poputeneil (3a-
KOHHBIX IIPEJICTaBMTeJIeN) MeTeil, 3aHMMAIOIMXCS CIIOp-
TOM, U VX TpeHepoB. AHKeTsl Obutu paspaboransr PBYH
«HoBocnbupckuit HUM rurmens» Pocnorpebuansopa’.
B xofie aHKeTMPOBaHMUS OLIEHNBAIOCH CYyOBEKTUBHOE MHe-
HIle PECIIOHIEHTOB O BOBJICYEHHOCTH [eTell 3aHATUEM
CIIOPTOM, XapaKTepUCTMKAX TPEHMPOBOYHOLO IpoLec-
ca (Bo3pacT Hauajla 3aHATUI CIOPTOM, YCIOBMA M PEXNUM
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TPEHMPOBOK), ICHXO3MOIMOHAIBHOM COCTOSIHUM JieTel
IO U IIOCTIe TPEHNPOBOK, B TOM UJCJIE C OLIEHKOI B3aIMOOT-
HOIIIEHNII C TpeHepoM (CyObeKTUBHO 10 10-6a/IbHOI ImIKa-
ne). B aHkeTHpoBaHuMU NpMHAIM ydacTue 2827 pommrenei
(3aKOHHBIX ITpeficTaBuTeNeil) U 411 TpeHepOB, OCYIeCTBLA-
IOIIMX IIOATOTOBKY IOHBIX CIIOPTCMEHOB.

CTaTMCTMYeCKUIT aHaAM3 MaTepUasioB OCYIIeCTBILATI-
Cs C UCIONb30BaHMEM ITaKeTOB Iporpamm Statistica-10.0
u Microsoft Excel ¢ mprmeHeHneM MeTOIOB OINMCATETBHOI
CTaTUCTUKM B 3aBUCYMOCTM OT paclipefielieHMsi C pacue-
TOM CpefHUX BemuuH (M) M CTaHZAPTHBIX OTKIOHEHUI
(£SD), menmanbl (Me), MHTepPKBapTUIbHBIX pa3MaxoB, 25—
75 nepuentuneit [QL; QU]. Pasnumumst cuntany sHaYMMbBIMU
npu p < 0,05.

[TpoBenenne uccnenoBanusi 6b10 oxo6peHo JIokasb-
HBIM 3TM4eckuM komuteroM (mporokon JI9K OBYH
«HoBocnbupckmit HWUW rurnensr» PocmorpebHapsopa
Ne 6 or 01.10.2025 1.).

3. PesynbTarsl

AHKeTPOBaHUEM YCTaHOBJIEHO, uTo 84,0% peTeii-pe-
CIIOHJIEHTOB IIPOXMBAIOT B ropojax, u3 Hux 60,4% co-
CTaBJAT Manbunky, 39,6 % — pesouku. OKONIO YeTBepTH
IeTeli 3aHMMAIOTCsI CIIOPTUBHBIMU urpamu (25,6 %) u epu-
HoOopcTBaMu (23,0 %). CI0XXHO KOOPAMHALMOHHBIMH (XY-
IOXXeCTBEHHAsI TUMHACTHUKA, CIIOPTUBHAS adpoOMKa) U Lu-
K/IM4ecKyMu (IITaBaHue, JIbDKHBIN CIOPT, IeTKasl aT/IeTKa)
BIJJaMJ CIIOPTA 3aHMMAIOTCA COOTBETCTBEHHO 18,9 1 16,8 %.
JlecaTas yacTh ONPOLIEHHBIX YKa3a/a Ha 3aHATUA IIaxMaTa-
MU, ITy/IeBOM CTPeIbOOI, KOHHBIM CIIOPTOM U TaHLIAMIL

IIpoananusyupoBaHbl JaHHbIE, XapaKTepU3YIOIIMe MU-
HJMQJIbHBIII BO3pacT Hayaja 3aHATUIL CIIOPTOM B 3aBUCH-
MOCTM OT BUAOB criopta (Tabmn. 1).

YcTaHOBIEHO, YTO CpeNHMII BO3pacT Hadaja 3aHATUI
CIIOPTOM B 3aBUCUMOCTU OT 3Talla CIOPTUBHOI IO OTOBKI
COCTaBJIAN B CpefiHeM OT 4,5 + 1,5 10 6,4 *+ 2,4 roga Ha criop-
TUBHO-03JOPOBUTEIBHOM 1 OT 5,3 = 1,9 10 8,1 + 1,6 roma —
Ha HAya/JIbHOM 3Talle CIIOPTMBHOI MOAroToBKu. CpemHee
KO/IMYECTBO TPEHMPOBOK B TeUEHNE HENEIN B 3aBUCUMOCTI
OT BUJA CIIOPTa Ha Haya/JbHOM 93Talle CHOPTUBHOI IIOATO-
TOBKJ HaXO#WIOCh B npefgenax ot 3,4 + 1,1 o 5,4 + 1,9 3a-
HATUA. [Tpy 5TOM IPOROIKUTENTBHOCTD OFHONM TPEHNUPOBKIU
cocraBnAna or 73,4 + 24,1 no 152,2 + 62,9 MUHYTBHI.

AHanm3 1o oTenbHBIM BufjaM cropta (Tabs. 2) BBISBIIL,
YTO CpefHNe ITOKa3aTeay MUHUMAIbHOTO BO3pacTa Hadasa
3aHATUIL OTHEIbHBIM BMJAMIU CIHOPTa Ha CIHOPTUBHO-03-
OOPOBUTENIbHOM 3Talle HaXOOWINCh B Ipepenax oT 4,1 =+
0,9 10 9,4 £ 2,6 ropia, Ha 9TaIle Ha4Ya/IbHO CIIOPTUBHOI IIOJ-
rotoBkun — ot 4,4 + 1,5 go 13,0 + 2,1 ropa.

CpegHue 3HaYeHMS NPOMO/DKUTENBHOCTY OfHON Tpe-
HUPOBKM HaXOJWM/IUCh B Mpefieniax ot 62,4 + 14,0 1o 202,0 +
59,1 MUHYTBI. AHanus HemenbHOI Harpyskmu IIOKasars,

! Pactiopspkenne IIpaButensctBa PO or 28.12.2021 1. Ne 3894-p «O6 yrBepkaenny KoHIenuum pasBUTHs AETCKO-IOHOLIECKOTO CIOPTa

B Poccuitckoit @enepannnu fo 2030 rofa u ITaHa MepOIPUATHUIL 110 ee peann3alim».

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

XapakTepucTiKa OpraHu3anii TPEHNPOBOYHOTO MPOIlECCa B 3aBUCHMOCTH 0T Bujia ciiopta (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 3TAll

HavanpHbIit 3Tan CIIOPTMBHOﬁI IIOATOTOBKI

. KonmmuectBo IIpomomxuTenbHOCTD
BospacT Hayama 3aHATHIL, BospacT Hayama .
. TPEHNPOBOK OJHOII TPEeHUPOBKM,
et 3aHATHIA, TeT
B HeEIENI0 MUH.
I uknmyeckue 5,9 + 2,0 6,9 + 2,0 4,1+1,7 - 73,4 +24,1**
C10>XHOKOOPAMHALMOHHbIE 45+ 1,5"* 53 +1,9* 45+ 1,6 152,2 + 62,9**
CropTyBHBIE UTPbI 5,5 + 2,0"¢ 7,4 +2,8"4¢ 54+ 1,9* 101,0 + 32,8+
EJII/IH06OPCTBa 6,4 +2,4** 8,2 +2,4*¢ 3,8 +1,2% - 108,4 + 50,1*¢
OKcTpeManbHbIe** 5,3 +2,0*** 8,1 +1,6*¢ 34+1,1* 100,5 + 24,0+

IIpumeuanue: CTaTUCTUYECKN 3HAIMMBIE Pas/IIIII C OKA3ATEAMIL: * — LMK/INIECKUX BUAOB; " — efUHOO0PCTB; * — CTI0)KHOKOOPAMHALI-
OHHBIX; * — IPYIMX BUJIOB; ** — 3KCTpeMasibHbIe BUJbI CHOPTa — CHOYOOPH, (pucTaill.
Note: statistically significant differences with the indicators of:* — cyclic types; * — martial arts; * — complex coordination; * — other types;
** — extreme sports — snowboarding, freestyle.

Tabnuma 2

0co6eHHOCTH OPraHN3aIMI TPEHNPOBOYHOTO IPOIIECCa IO OTeNbHBIM BufaMm copra (M + SD)

Table 2
Features of the organization of the training process for individual sports (M + SD)
CnopTiBHO-030POBUTENTbHBII . .
sran HavanbHbIii 9Tal CIOPTUBHO NOATOTOBKI
Buppr cnopra IIpomomKuUTENbHOCTD
Bospacr navana sanATuit Bospacr Hazlana Komiecrso OJHOI TPEHUPOBKY,
3aHATUI TPEHUPOBOK B HEJleTI0 -
IInaBanne 58+2,1 6,9 +2,1 4,1+1,7. 72,6 +22.8
JIbDKHBIN 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 I'MMHACTHUKA 48 +1,7 6,0+1,9 4,1+1,3 120,3 + 37,9
Xy/0)KeCTBeHHasA TMMHACTHKA 4,1+0,9 44+1,5 53+1,6 202,0 £ 59,1
Dyr601 56+1,5 52+2,3 52+ 1,4. 95,6 + 27,1
Boneit6on 6,3+2,6 10,1 +2,1 4,3+1,3 114,9 + 22,3
Backer6on 6,9 +2,0 7,4+ 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
XoKKelt 49+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
CmeraHHble eqHOO0PCTBA 6,8 £2,6 8,1 +3,0 3,614 107,9 + 39,2
CHOy60pauHT 54+2,1 8,2+1,7 34+1,1 100,0 + 24,0
Dpucraiin 51+1,9 7,8+ 1,5 34+1,2 101,2 + 24,1
[MaxmaTer 57+1,7 6,3% 1,6 2,9+0,6 113,2 £ 35,3
Ilynesas CTpeJ‘[b6a 6,6 +2,9 11,3+ 1,6 2,8+0,7 106,8 + 28,9
KoHHBbliT ciopT 74 +£3,0 10,1 +24 41+14 108,9 + 44,7
TaH1bI 56+ 1,7 6,5+ 2,6 2,8+0,9 79,6 £24,9
Hayi—)p}II/I(i)TI/IHI‘ 94+26 13,0 £ 2,1 3,0+0,6 88,3 +21,9

IIpumeuanue: * — BOCTOYHBIE €AMHOGOPCTBA: KEKYCUHKAIL, TXOKBOHIO, KapaTe, KapaTe-J{0, KYHO.
Note: * — martial arts: kyokushinkai, taekwondo, karate, karatedo, kudo.
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YTO CpefHAA NPOJO/DKUTE/IBHOCTD TPEHMPOBOK I10 KOMMYe-
CTBY 4YacOB B HEJENI0 COCTaB/iAna 5,3 + 3,4 yaca B IMKIN-
YeCKUX BUJAX CIOPTa, 5,9 * 2,3 — B 9KCTpEeMaJIbHBIX, 7,1
+ 3,2 — B eguHO6OpCTBaX, 9,0 + 4,1 — B urpoBeIx u 12,4 +
8,1 — B CJIO>KHOKOOPAVHALMOHHBIX BU/IaX CIIOPTA.

IIpy MHAMBUYyaNbHOM 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[JOPOBUTE/IbHOM 3Talle. B asbHelileM Ha Hadajlb-
HOM 3Talle CIIOPTMBHOM ITOATOTOBKM HeJe/ibHasA Harpyska
oT 8 0 18 yacoB ormevaeTca y 29,3 % I0OHBIX CIOPTCMEHOB,
a 7,4 % peteit TpeHUPYIOTCs 10 18 1 6oJIee YacoB B HEMIEIIIO,
YTO COOTBETCTBYET HEJENbHOM 9acOBOJ HAarpyske, peria-
MeHTHUpyeMoyt DeflepaqbHBIMKU CTaHJAPTaMM CIIOPTUBHON
IIOfITOTOBKI 110 GOJIBIIMHCTBY BULOB CIIOPTA Ji/Isl HAYA/IbHO-
ro 3Tala.

Bet6op Bupma copra B 61,8% meTu ompemensn camu,
B 38,2% — popurenn. CpenHuit Bo3pacT BbI6Opa Cropra
IeTbMI CAMOCTOATE/IPHO COCTaBUJI HAa CIIOPTUBHO-03[0PO-
BUTEJIbHOM 3Talle 5,8 + 2,2 rofia, Ha 9Talle IepBOHAYA/IBHOI
MoAroToBku — 7,5 + 2,7 roga. Ilpu BeIOOpe Buja criopra
POAUTENIAMI 9TH MOKa3aTeln ObUIM COOTBETCTBEHHO 5,5 *
1,1 n 6,6 + 2,4 ropia. Pasnmuama Mexxpy oKasaTenaMu JgeTen
U pOAUTEIell CTaTUCTUYeCKN JOCTOBepHHI (p < 0,05).

ITo mamHBIM ompoca, 42,0% TpeHMPOBOK IPOBOAMUTCA
B JHeBHOe BpeMmd, 36,0% — B yrpennue n 22,0% — B Be-
JYepHIe Jachl. B yTpeHHMe dacel 60sblile, YeM B BedepHILE,
KOJIMYEeCTBO TPEHMPOBOK B HeJlemo (COOTBETCTBEHHO 4,8 +
1,81 3,7 £ 1,1, p < 0,05) u 6071bIIas UX IPOJO/DKUTENLHOCTD
(109,9 + 47,2 m 103,6 + 54,1 mun,, p < 0,05).

Bonpurass gactp pereit (85,0%), 3aHMMAIOMINXCSA CIOP-
TOM, MMEIOT COPEBHOBATE/IbHbBIN ONBIT. Y TaKUX [eTell
10 CPABHEHMIO C He MMEIIMMMI ero 60/tee paHHUIT BO3PacT
Hayajia CHOPTMBHBIX 3aHsATuit (55 + 2,2 n 6,2 £ 2,4 ropa,
p < 0,05 COOTBETCTBEHHO) U BO3pacT Ha HAYa/IbHOM 3TaIle
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Puc. 1. YactoTa nameHeHwWi B NOBEAEHUM 1OHBIX CMOPTCMEHOB
nocne Havana 3aHsTuii 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 ropa, p <
0,05), CTaTUCTUYECKN 3HAYMMO GOJIblllee KOMUIECTBO Tpe-
HUPOBOK B Hepemo (4,5 + 1,11 3,2+ 0,9, p < 0,05) n gornbure
UX IIPOJIOJDKUTENBHOCTD (113,7 + 52,7 u 86,7 + 24,9 Mum., p
< 0,05). Ho mmpu 3TOM y HMX MeHbIIle IIPOJO/DKUTEIbHOCTD
CHA B IHU TPEHUPOBOK (8,3 + 0,9 u 8,7 £ 0,9 uaca, p < 0,05)
U HIDKE YPOBeHb B3aMMOIIOHMMAHMUA C TpeHepoM (8,8 *
1,71 9,2 + 1,4 6amna, p < 0,05).

IIpoABNAIOT MHTEPEC K YCIOBUAM, B KOTOPBIX OCYIIECT-
BIIAIOTCA TPEeHUPOBKU, 94,7% popureneir. bonee 80,0 %
PECIIOH/IEHTOB yKas3ajy, 4TO CIOPTMBHOEe 000pymoBaHue
U aMyHMLMA, IpeJHa3HaYeHHbIe CIEeNMaabHO JIA JJETCKO-
TO BO3pacTa, B IpOLeCCe TPEHMPOBOK HE MCIONb3YIOTCA,
16,6 % popuTesneil OTMETIIN, YTO CIIOPTUBHOE 000PYHOBa-
HIE Y VHBEHTAph IJIA 3aHATUI B MIaJIIINX IPYIIIaxX OTIN-
YaeTcs OT MCIOIb3yeMbIX B CTAPIINX IPYIIIIaX.

Ha Bompoc, Kakme M3MeHEeHMA pOJUTENM B IIETIOM OT-
MeYaloT B IIOBeleHN! pebeHKa ¢ MOMEHTa Hadala 3aHATNA
CIIOPTOM, B OOJIBIIMHCTBE IIOTTyYE€Hbl OTBETHI, YTO OH CTasl
6otee aKTUBHBIM, 60JIee BHIMATETbHbIM, MeHee KaIPI3HbIM
u 6ojtee ypaBHOBeleHHbIM (puc. 1).

OleHKa pORUTENAMM V3MEHEHUI B IIOBEMCHUN [eTeil
B JIHM TPEHMPOBOK ITOKa3aja, 4T0 y 14,2 % meTell B epuoy,
Iepey; TPEHNPOBKOIL I ITOC/Ie Hee aKTMBHOCTD HIDKE 00bIY-
HOVI I/1A MX MOBefeHns, y 8,5% aKTMBHOCTD IOBbIIIAETCS,
4acTb POJIUTENEN YKa3bIBa/IU, YTO UX JIETY B IHU TPEHUPOB-
KI CTAHOBATCS 60JIee Kalpu3HbIMM (puc. 2).

ITpomomKNTENbHOCTD HOYHOTO CHA IOHBIX CIIOPTCMEHOB
OblTa HECKOJIBKO MeEHbIle B JHU TPEHMPOBOK IO CpaBHe-
HUIO C THAMU, CBOOOJHBIMU OT TPEHUPOBKH, I COCTABIIAIA
B CpefIHEM COOTBeTCTBeHHO 8,4 + 0,9 1 8,9 + 1,1 vaca.

Ha Bompoc OneHKM M3MEHEHUII B COCTOAHUM 3[0pO-
BbsI J€Tell IOCTIe Havasia 3aHATUIl CIIOPTOM OOJIbIIIast YacTh
OIPOIIEHHBIX OTBETWUIN, UTO AETH CTaIu pexe 60meTh
mpoctygHbiMu  3abomeBanusivu (86,0%), un mumb 4,0 %
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Puc. 2. Yactota naMeHeHun B MOBEeAEHUN HOHbIX CMOPTCMEHOB
B HN TPEHMPOBOK, %

Fig. 2. Frequency of changes in behavior of young athletes on
training days, %

66



CriopTviBHas
MeanuviHa:

[ ayra u nparmuna | |

PeCIIOH/IEHTOB yKa3anu Ha Oojee 4acToe obpalleHe K Bpa-
4y C HayajoM 3aHATUI criopToM. IIpy aToM KaXXibli mecs-
TBIII POAUTENDb YKa3ajl Ha OTCYTCTBME USMEHEHMIT B COCTOS -
HUY 3[J0POBbA.

[TpoBeneHO cpaBHeHMe JAHHBIX aHKETHOTO OIIpOca po-
IMTeneil M TPEHEepOB 10 BOIIPOCaM OPTaHM3ALUHU TPEHUPO-
BOYHOTO Iponecca. CylecTBEHHO OTINYA/NCD [TOKa3aTenn
BO3pacTa Hayaja 3aHATHUI CIIOPTOM KaK Ha CIIOPTMBHO-03-
TOPOBUTENbHOM, TaK M Ha HA4YaJbHOM 3Talle CIIOPTUBHON
IIOfITOTOBKM II0 JIBDKAM U BOCTOYHBIM eAMHOOOPCTBAM, KO-
TOpble COOTBETCTBEHHO Ha [Ba 1 Ha Tpu rofia Obim 6omee
PaHHUMU IO MHEHUIO popuTeneiil. B Takux Bupax cnopra,
KaK CIIOPTVMBHAsI TMMHACTIKA, XOKKell, HAlIpOTUB, POAUTENN
yKkaspIBaiu 60JIee IIO3/JHIE CPOKY HAdajIa 3aHATHUIT Ha 060X
sranax (tabm. 3).

Crefyer oTMeTHTh, UTO Hambo/Iee HM3KME IIOKa3aTe-
MM MMHMMAJIbHOTO BO3pacTa Hayaja 3aHATUIl OTMeYeHbI
B CIOPTMBHON I'MMHACTMKe KaK TpeHepamu (Tpu roga —
Ha CIIOPTMBHO-O3[JOPOBUTEIbHOM 3Tale U MATb JIeT —
Ha 3Talle Haya/JbHOJ CIIOPTUBHON NOATOTOBKM), TaK U PO-
purensaMu (COOTBETCTBEHHO 5 1 6 JieT).

Ha Bompoc 06 wncronp3oBaHUM CIOPTUBHOTO 000-
PYHOBaHMS M AMyHULIMM B COOTBETCTBUU C OCOOEHHO-
CTAMM JIeTCKOrO Bo3pacTa 79,6% TpeHepoB OTMETHIIN,
YTO OHU MCIIO/NB3YIOT B CBOEIT paboTe CIOPTUBHOE 060pPY-
nosanne, n 90,5 % ykasany Ha VICIIO/Ib30BaH€e CTIOPTUBHOTO
MHBEHTAps, B TO BpeMs Kak 6oee 80,0 % popureneir oT™e-
TWIN, YTO CIIOPTUBHOE 0OOPYHAOBAHNE U AMYHULMS, COOT-
BeTCTBYyIOIINE (PU3NOTOTNIECKNM OCOOEHHOCTSAM JETCKOTO
BO3pacTa, Ha TPEHMPOBKAX He MCIIOIb3yeTCs.

4. Iuckyccus

JlaHHbIT aHAINM3 AB/IAETCS (PPArMEHTOM KOMIIIEKCHOTO
Hay4YHOTO JMICC/IENOBAHMA 10 U3YYEHNIO YCTIOBUII OpPTaHM3a-
LM TOATOTOBKM IOHBIX CIIOPTCMEHOB C Ie/IbI0 060CHOBa-
HIsI MUHMMA/IBHOTO BO3pacTa IpueMa AeTell Ha obydeHne

[0 JJOIOJIHUTEJIbHBIM 00pPa3oBaTeNbHBIM IPOrpaMMaM
CIIOPTVBHOI HOATOTOBKM (II0 BUJJaM CIIOPTa) C Y4eTOM KC-
C/IefloBaHMsI OCOOEHHOCTENT 30POBbs, POCTA M Pa3BUTHS,
(GYHKIUMOHMPOBAHYS  NCUXO(DU3MONTOTNYECKUX — CUCTEM
ZeTell NOIIKOIBLHOTO M MIAJLIETO IIKOIBLHOTO BO3pPAacTa.
[TpoBefeHHOE COLMONIOTIYECKOE VICC/IeOBaHMe TT03BOIIIIO
[O/IYYUTD [AHHbIE, MO3BO/IAIOIINE OLEHUTb OCOOEHHOCTN
OpTraHM3aLMN 3aHATUI CTIOPTOM JETeN U MOPOCTKOB C TOY-
KI1 3peHMA POIMTeIel IOHBIX CIIOPTCMEHOB.

YcraHoB/IeHO, 4TO 6OJ/Iee IIOIOBMHBL JjeTeil PeCIIOH-
IEHTOB 3aHMMAIOTCS UTPOBBIMIU BYUJAMU CIOPTA ¥ €VHO-
6opcTBamMu, 6omee TpeT — CIOKHOKOOPAMHALMOHHBIMI
(XymokecTBeHHas1 TMMHACTMKA, CIOPTUBHAs adpobuka)
U LMKIMYecKMY (IUIaBaHMe, TbDKHBII CIOPT, JIerKas aTye-
THKa) BUFAMI CHOPTA, YTO COBIIAZIaeT C MMEIOIIMMIICA B JIV-
Teparype gaHHbIMU [19, 20]. JaHHBIe omIpoca II03BOIVUIN
IaTb OPMEHTMPOBOYHYI0 OLICHKY BO3pacTa Hadaja JeTell
CTIIOPTUBHOJI IIOATOTOBKO, HEKOTOPBIX MOMEHTOB OpTaHM-
3alUy TPEHMPOBOYHOTO IIPOIecca, B YaCTHOCTU PEXUMa
3AHATUIA, 9ACOBOI HATPY3KI.

MuHuManbHbII BO3pacT Hadaja 3aHATUI OTMeYasicsa
B CJIO)KHOKOOPIVMHAIMOHHBIX BUJIaX CIOPTa — B CpegHeM
OH HAXOJWICA B ManasoHe oT 4 mo 5 ser. Havuano cnop-
TUBHOIT IPAKTUKY B MHTEpPBase OT 5 10 6 1eT HabIIoaanoch
B IVIK/INYECKIX, SKCTPEMA/IbHBIX ¥ UTPOBBIX BUJAX CIIOPTA,
Hanboree IO3[Hee HAYA/IO 3AHIATUII CIIOPTOM OTMEYAoCh
B Tpymme efuHOO60pcTB (6-8 seT). B mureparype umerorcs
IaHHBIE, TIOATBEpXK/aoLIye 60/lee paHHee HAYA/I0 3aHATUI
B CJIOKHOKOOPAMHAI[MOHHBIX BUJaX CIIOPTA, HO mpu Oojee
o37iHeM Bo3pacTe (¢ 7 JIeT), 9TO Ha IIPaKTHKe He BCerja Co-
BIajiaeT ¢ GaKTUIECKNM BO3PACTOM, KOTOPbI B GUIypHOM
KaTaHMU 9aCTO COCTAB/LIET 3 TOAA, YTO 3aTPYAHAET POpMU-
pOBaHMe alallTally}i OPTraHM3Ma IOHBIX CIIOPTCMEHOB K ycC-
JIOBVIAIM TPEHUPOBOYHOTO ¥ COPEBHOBATEILHOTO IIPOLIECCOB
[21], MOXeT CIIOCOOCTBOBATD HAPYIIEHNIO (OPMUPOBAHMS
IIPaBIILHON OCAHKM, POCTY A€TCKOTO TpaBMaTU3Ma [22].

Tabnuua 3

CpaBHUTeNbHbIE JaHHbIE OIPOCA POJUTENIEIl M TPEHEPOB IO BOIPOCY MITHUMATbHOTO BO3pAcTa HavyasIa 3aHsATU
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]
Bospacr nayana saHATHIl, TET
Bup cnopra CIopTHBHO-030POBUTENbHbIN ITAN HavanbHbIii 9Tall CIOPTUBHOI NOATOTOBKI
Popurenn Tpenepsr Poputenn Tpenepsr

JIBDKHBIIT CITOPT 6 [5;7] 81[7;9] 7 [5; 8] 10 [9; 12]
IInaBanne 6 [3; 8] 6 [5;7] 7 [5; 9] 7 [6; 8]
CropTuBHas I'MMHACTHKA 51[3;7] 3[3; 3] 6 [4; 8] 5 [5; 5]
BocrouHble eanHOOGOpCTBA 6 [4; 8] 717;7] 7 [4; 9] 10 [10; 10]
Bops6a 745 9] 8 [6; 10] 6 [5; 7] 717; 7]
Xoxkeit 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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AHanus JaHHBIX OIpPOCa II0 OT/JENbHBIM BUAAM CIOp-
Ta IOKa3aj, YTO CaMblii PAaHHMII BO3pacT Hayaja 3aHATUN
CIIOPTOM XapaKTePeH /I XY[O0XKeCTBEHHOM, CIIOPTUBHON
TMMHACTUKN U XOKKesi. Bojtee BbICOKME MTOKa3aTe/Iu MUHM-
Ma/IbHOT'O BO3pacTa Havaja 3aHATUI B CIIOPTE OTMEYallCh
B KOHHOM CIOpTe U IayspanTIHTe.

Bei6op poputensmMu Hadama 3aHATUIL CIIOPTOM ML pe-
OeHKa IIPOMCXOUT B Goee paHHEM BO3pacTe IO CPaBHe-
HUIO C CAMOCTOSTE/IbHBIM BBIOOPOM pebeHKa KaK Ha CIOp-
TUBHO-03/]JOPOBUTE/IbHOM 3Talle, TAK 1 Ha 9Talle HadaJIbHOMI
CIIOPTMBHO IOATOTOBKI (coorBercTBeHHO 5,5 + 1,1 1 5,8 £
2,2ropma, p<0,05m 6,6 £2,4u7,5+2,7 roga, p <0,05).

CremyeT OTMETUTH, YTO CpefHNE CPOKU OIpefeleHNs
IeTei ¢ BBIOOPOM BUfa CriopTa (Ha Tare HavaabHOI CIIop-
TUBHOJ IOATOTOBKM) IIOC/Ie Hayasia CHOPTMBHBIX 3aHATUIN
COCTaBJIAIOT B IIVIK/INYECKUX BUJJAX CIIOPTa B CPEHEM OIVH
rojj, B CHOPTMBHBIX UTPaX — B OCHOBHOM /iBa rofia C Hau-
GOBIIMMI Pa3INIMSIMHU B Bosteit6oe (3,8 roga) u KepimHre
(3,2 ropa). B enmHO60OPCTBAX 3TOT CPOK B CPEIHEM COCTAB-
nAeT 1,8 rofa, B 9KCTpeMaIbHbIX BUIaX criopTa — 2,8 ropa.
Camast 6orpluasi pasHMIIa B BO3PAcTe MEX/Y HAYalIoOM 3a-
HATUI (QUSKYIBTYpOll 1M CIIOPTOM U BBIGOPOM B [ajb-
HeJllleM BUJA CIIOpTa C L/IbI0 CIOPTUBHONM IOAIOTOBKU
OTMedajach B IyIeBoil cTpensbe (4,7 roga). B uccienosa-
Hum C.A.VIBaHOBa ¢ coaBT. [20] IOKasaHO, YTO Ha ypo-
BeHb BOBJICUEHHOCTH JIeTell B OIIpefie/ieHHbIe BUbI CIIOPTa
” BBIOODP CIenManM3anuu CIOPTUBHBIX 3aHATUI BINSIOT
MHorMe (GaKkTOpbl, CPelyi KOTOPBIX PO/Ib POANTETIEN, KOTO-
pble B GONBIIMHCTBE CBOEM PAaCcCMATPUBAIT 3aHATHE (U-
3MYECKOII KYIBTYPOIl KaK CIIOCOO YKpEIUIEHMs 3[0pPOBbs
U B MEHBIIIEN CTeleHN — KaK CI0CO0 MOCTVDKEHUS BBICO-
KX CIHOPTUBHBIX Pe3y/IbTaTOB. ITO OCOOEHHO XapaKTepHO
IS ieTell, HaYMHAKINX 3aHATHS B CIIOPTE B 607Iee paHHEM
Bo3pacre (3-5 neT), B Bo3pacTe 6-12 jieT Ha IEpPBbII IIaH
BBICTYIIAeT B/IMAHUE COLMAIBHOTO OKpyKeHusa. OpHaKo
OJIHUM U3 K/IIOYEBBIX (PAKTOPOB, IO MHEHUIO aBTOPOB, 5IB-
JAeTCA Ha/M4ye PasBUTON MHQPACTPYKTYPHI, 37IeMEHTOM
KOTOPOII SIBJISIOTCSI CHOPTUBHBIE 0OBEKTDL, U JOCTYIIHOCTD
VX JI7IS1 3aHATHUI IeTeil U OPOCTKOB, CHYDKAIOLIIYE BIMsHE
IeCTPYKTVMBHBIX (PAKTOPOB Ha BOBJICYEHHOCTD JEeTCKOTO Ha-
CeJleHMsI B 3aHATUSA CIIOPTOM [23].

O1eHKa KOMMYeCTBa TPEHUPOBOK ¥ UX HPOJJO/DKUTENb-
HOCTM BBIABM/IA HaMbO/Mplee KOMMYECTBO TPEHUPOBOK
B HeJle/II0 B CIIOPTUBHBIX UTpax, HauMeHblllee — B 9KC-
TpeMaJbHBIX BMAAX U eguHOOOpcTBax. Hambornbiuert
MIPOO/DKUTEIBHOCTBIO OINHOJM TPEHMPOBKM OTINYAINCH
C/I0)KHOKOOPAVMHAIMOHHBIE BUJIBI CITIOPTA Y HAVIMEHbIIIe —
LUMK/TNYEeCKVIe BUJIBL.

ITo xomT4ecTBy TPEHNPOBOK B HENEIO TUAMPYIOT XOK-
Kell, Xy[lo)KeCTBeHHas I'MMHacTIKa 1 GpyT6on. Bropoe mecto
3aHMMAIOT eauHO60pCcTBa. HanMmeHble 3HAYEHSI JTAHHOTO
[I0KasaTe/isi BBIAB/LUINCH B IY/IEBOI CTpenbbe, IaxMaTax,
TaHIIaX J aysp/anTUHTe.

CpenHye 3HaY€HVS IPOJO/DKUTENBHOCTY OJJHON TPeHM-
POBKM LIMPOKO BapbUPYIOT B 3aBUCUMOCTH OT BUJA CIOP-
ta. CyijecTBeHHO 60Jee MPOJO/DKUTEIbHBIE TPEHUPOBKI
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HaOIIOfal0TCA B XY[O’KeCTBEHHOI TVIMHACTHKE, IJIMTENIb-
HOCTb KOTOPBIX IIpeBbINIaeT 60see YeM B [jBa pasa MpOfON-
JKUTENMbHOCTD 10 13 21 mpefcTaBIeHHbIX PECIOHEHTAMU
Byjax cropra. CaMol HM3KOM NPOAO/DKUTENTLHOCTBIO 3a-
HATUN OT/IMYAKOTCA JIeTKasd aT/IeTUKa, IJlaBaHue "1 KePIII/IHI‘.

B To ke BpeMsA aHaNMM3 HeNe/NbHOI HArpysKu IIOKasarl,
qTo CpeﬂHﬂH HpOHOH}KI/ITeHI)HOCTI) TpeHI/IpOBOK II0 KO/In4e-
CTBY 4aCOB B HEJIE/II0 CaMOJ BBICOKOJ OTM€Yasach B C/IOXK-
HOKOOPJIMHALIMOHHBIX Bupax cnopra (12,4 + 8,1 waca),
cpem/[ KOTOPI)IX III/I,HepaMI/I 10 HPOHOTDKI/ITCHBHOCTI/I Tpe-
HIPOBOK ABJIAIOTCA Xy[OXKEeCTBeHHasA I'MMHAcTMKa (18,4 *
8,4 waca) u coptuBHbIe urpst (9,0 + 4,1 gaca) ¢ Han6o/b-
1IeTi IIPOfJO/DKUTETBHOCTBIO TPEHNPOBOK B XOKKee, GpyTOore
1 BojIeitbore.

[Toy4yeHHBIE B pe3yabTaTe OIPOCA JAHHbIE O IIPOBefie-
HUUN TpeHI/IPOBOK HpeI/IMyH.{eCTBEHHO B JHEBHbIC U yTpeH-
H1e 9achl (0xoso 80,0 %) MOTYT CBUETENIbCTBOBATD O IIPefi-
HOYTEHNN 3aHATUI CIOPTOM YueOHOMY IIPOLiecCy B LIKOJIE,
4TO0 OyHeT CrIoCOOCTBOBATH HAPYIIEHUIO T[APMOHUYHOTO
paSBI/ITI/IH JINYHOCTU, a TaKXe OI‘paHI/I‘IeHI/HO nanbﬁeﬁmero
KapbepHOT0 POCTa IOHBIX CIIOPTCMEHOB B BHIOPAHHDIX BU/IAX
cnopTa. JJaHHO€ IpeJIIoI0KeH € BbISbIBAET HAyYHbIII IHTE-
pec 1 TpebyeT 6osiee feTaIbHOTO aHA/IN3A C YIETOM JAHHBIX
0 BO3pacTe fieTell, CMeHbl 00yueHNst B 001e06pa3oBaTe/b-
HOJl OpraHM3al[uy, TUIA OpPTaHM3aIMM, OCYILIeCTBIIAONel
CHOpTI/IBHyIO HOHI‘OTOBKY, YTO MOXET 6I)ITI> OJHUM U3 Hep-
CIIEKTUBHBIX HaHpaB}IeHMI?I naanei{mero JCCIeqOBaHNA.

YcTaHOB/IEHO, UTO Y IeTell, KOTOpble MMeNN OIBIT y4a-
CTUsI B COPEBHOBAHMAX, OTMEUYEHO 6Gojlee paHHee HAdaIo
CIIOPTMBHOTO OIIBITa, OOJbIllee KOMMIECTBO TPEHUPOBOK
n nx HPOHOII)KI/ITCIII)HOCTI), CTAaTUCTUYECKM 3HAYNMO Hpe-
BOCXOJIAIIMEe TOKa3aTeIu JieTell, He MMEIINX OIIbITa CO-
peBHoBanMit. OfHAKO Yy fIeTell, yYaCTBYIOIUX B COPEBHOBA-
HIAX, BbIsABJIEHA MEHbIIIAA HPO,ELOJDKI/ITGHBHOCTI) CHa B THU
TPEHMPOBOK U 60jiee HU3KMII YPOBEHb OLIEHKN B3aMMOIIO-
HIUMAaHUA C TpeHep0M, YTO MOXXET CKa3bIBaTbCsA Ha IICUXO-
(bU3MOTOTMYECKOM COCTOSTHIUM IOHBIX CIIOPTCMEHOB.

IIpu sTOM MMeeT 3HaUeHUe CaMOCTOATE/IbHBIN BBIOOP
IeTbMI BMJIa CIOPTA, KOTOPBI B NAHHOM MCCIELOBAHUU
ocyuectBunu 6omee 60,0 % meTelt peCIIOHIEHTOB, YTO HEKO-
TOPBIMM ABTOPAaMM PACIeHMBAeTCs KaK BaKHBIN (DaKTOp
B JAJIbHEMIINX YCIIeXaX B CIOPTUBHON MOJATOTOBKE M CBM-
}I[eTeIII)CTByeT O IIOHVMMAaHNMM 3HAYE€HN A cnopTa O opraHms-
Ma y>Ke B IeTCKOM Bo3spacTe [1]. OfHaKo caMOCTOATE/IbHbII
BBIOOD ZeTu menmanu B 60mee O3HEM BO3pacTe MO CPaBHe-
HUIO C BO3PACTOM, B KOTOPOM 3TO 32 HUX J[e/Ia/INl PORUTEIIN.

BI)IF{BIICHI)I pacxoxneﬁma B Bonpocax MMHNMAJIbBHOTO
BO3pacTa Havyajla 3aHATUI CIOPTOM IO CPABHEHMIO C NaH-
HbIMU, HOHY‘ICHHI)IMI/I HpI/I aHKeTI/IpOBaHI/H/I TpeHepOB,
CBUJIETENILCTBYIOLNE O (O/iee MO3JAHEM Hadale 3aHATUIL
KaK Ha 3Tame CIOPTUBHO-O3LOPOBUTENIBLHOM, TaK U IIpU
BbIOOpe BMAA CIIOPTA Ha HAYA/JbHOM OTale CIIOPTUBHOI
MOATOTOBKM, a TAKKe pasInuMs B BOIPOCAX MCIIOIb30-
BaHIA CHOPTI/IBHOI‘O I/IHBeHTapH, 060py11013aH1/[ﬂ n aMy-
HUIUNA, COOTBETCTBYIOIINX (bM3MOH0rM‘{eCKOMy BO3pacTy
pe6eHKa. STO ABNIACTCA OJHVIM 3 HETraTMBHBIX MOMEHTOB,
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OTMEYeHHBIX OOJBIIMHCTBOM PECIIOH[IEHTOB Y OIpOCe,
U He PAaCXOAMUTCS C MMEIOMMMIUCS VCCIeOBAaHMSAMM, TIOJ-
TBEPXKAAOMINMM, Y9TO AaXKe HIpY HAIMINU HeOOXOMMOTro
060pyOBaHNS He BCe TPEHephI UCIOIb3YIOT ero B CBOEIL
pabore, crioco6CTBYst 9TUM GOPMIPOBAHUIO PICKA HapyIlIe-
HUIO 3JI0POBbsI IOHBIX CHIOPTCMeHOB [12]. VimeeT 3HayeHue
U B3aMMOOTHOIIEHIE BCEX YIACTHUKOB CIIOPTUBHOTO IIPO-
Ijecca, Tak Kak COBPEMEHHBIIT eTCKUIT CIIOPT IPEAIoIaraet
BK/IIOYEHIe POAUTENIEN KaK 00s13aTe/IbHBIX IIAPTHEPOB, BbI-
MIOTHAIOMINX BaXXHYI0 PYHKLNUIO KaK B IPOQeCcCUOHAIbBHOM
PasBUTHH IOHOTO CIIOPTCMEHA, TaK 1 B COXPAHEHWH ero 3710~
poBbs [24-27].

[TpoBeneHHble HAMNU UCCTIEHOBAHNS, @ TAKXKE MMEIOIIN-
ecsl B HAYYHBIX ITyOIMKaLMsAX JaHHBIE O He Bcerpa obecre-
YMBAIOIINXCS HEOOXOAMMBIX YCIOBUSAX TPEHMPOBOYHOTO
Impolecca B IIaHe 6e30MacHOCTY, MMEIOI[UXCS Hapy eI
Tpe6OBaHMIT K MPOJO/DKUTEIBHOCTI U MHTEHCUBHOCTH 3a-
HATUI, @ TaKXKe K PeXVMY OTAbIXa IOHBIX CIIOPTCMEHOB,
B/IMSIOIIVX HA CHIDKEHNE (GYHKI[OHA/TBHBIX BO3MOXKHOCTeI!
pacTyiiero opraHmu3Ma, BOSHMKHOBEHIE PICKA 3ZOPOBBIO
pebenxa [9-12, 14], cBUAETENBCTBYIOT O HEOOXOFUMOCTI
[OBBIIIEHHOTO BHIMAHUS K COBEPIIEHCTBOBAHMIIO CUCTEMBI
MEJMIKO-610IOrN4eCcKOro 0becreyeH st MOATOTOBKY IOHbIX
crioprcMeHoB [28] u ganpHeriero 60ee feTaIbHOTO U3YyUe-
HIsI C YIETOM BO3PACTa 3aHMMAIOLINXCS IICUXOIOTMYIeCKOIA,
¢$usnonornueckoit 1 GpuanNIecKoir TOTOBHOCTY OPraHM3Ma
pebeHKa K 3aHATUSAM CIIOPTOM.

K orpaHndeHnsiM [aHHOTO MCCIEHOBAHUS CIETYET OT-
HeCTHU CYOBEKTUBHOCTb AHKETHPOBAHMS KaK METOfA MCCIIe-
IOBaHMs, KOTOPBIN, IO3BO/AA OMEPATMBHO OCYIIECTBUTD
B 111 poBoit GopMe MacCOBBIIT c6Op HeoOX0oAUMOIT MHPOP-
Mal[UL, IPY TPAMOTHOM IOAXOJ€ K aHA/IN3Y MOXXeT MUHU-
MU3MPOBATh PYUCKIL CHIDKEHSI JOCTOBEPHOCTI Oy YeHHbIX
maHHbIX. IIpOBOAMMOE HCCIeTOBaHNE COBEPXKNUT OTpPaHU-
YeHHOE KO/IMYEeCTBO PErMOHOB, B KOTOPBIX OCYIeCTB/ISIOCH

Bknap aBTOpOB:
Hosuxosa Vpuna ViropeBHa — KOHIIENINA, [U3alH U OpraHNM3a-
L¥s1 MICCTIIOBAHMA, PeIaKINA PYKOIICHL.

Pomanenko Cepreii IlaBmoBuy — opraHmsanusa u IpoBejeHMe
MCCNIeIOBAHNA, AHA/IV3 U MHTEPIPETALUA Pe3y/IbTaTOB.

IIpuxoppko AuTon HOpbeBMY — CTATUCTUYECKMIA AaHANMNU3 U UH-
TepIpeTaIis pe3y/n1bTaToB.

CopoxkmnHa AnekcaHppa BacunbeBHa — aHaju3 JUTEPATYpBI,
MIOITOTOBKA ) HATIMICAHME CTATbIL.
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CIIOpPTOM Ha (U3MYecKoe pasBUTHE ¥ (PUBNYECKYIO IOArOTOBJIEH-
HOCTb JieTelt 6-10 net. BectHuk MockoBckoro yausepcutera. Cepus
23: Antpononorus. 2019;3:5-14. https://doi.org/10.32521/2074-
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AHKETMPOBAHINE, TaK KaK B 3aa4M MCCIIENOBAHNA HE BXOI -
JI0 M3ydeHMe COCTOSHIS BOIIPOca B MacirTabax Poccuiickoit
@enepanyuy, He OCYIIECTBANCA aHAAMU3 B BO3PACTHO-IIO-
JIOBOM aCIIEKTE M B 3aBYCUMOCTH OT IIPOXMBAHNA B TOPOJI-
CKOVI /TN CENTbCKOV MECTHOCTH, YTO ABJIAETCA NMEPCHEKTUB-
HBIM HaIlpaB/IEHMEM Ja/IbHENIIEr0 MUCCAENOBAHNA HapALY
C M3yYeHUeM KpuTepreB (PUSMOIOINIECKON, (HU3IIECKOI
U TICUXOJIOTMYECKON TOTOBHOCTH JIETCKOTO OpTraHu3Ma K Ha-
Tpy3KaM IIPU 3aHATUM CIIOPTOM C LI€/IBIO ONIPEeNIeHNA MU-
HIMAJIbBHOTO BO3PACTa Ha4YajIa CIIOPTUBHOMN NeATETbHOCTH.

5. 3akmoueHie

Takum 06pasoM, IOTydeHHbIE PE3Y/IbTAThl COLIMOIOIN-
YECKOTO MICC/IEJOBaHNA TIO3BOIN/IN IaTh OPUEHTUPOBOYHYIO
OLIEHKY OCOOGEHHOCTM OPraHM3AIUM UM YCIOBUIT CHOPTUB-
HOJl IOJIOTOBKM IOHBIX CIIOPTCMEHOB B 4YacCTU BOIPOCOB
MMHMMAa/JIbHOTO BO3pAcTa Havdala fieTell 3aHATUIL CIIOPTOM,
HEKOTOPbIX MOMEHTOB OpraHM3alu TPEHVPOBOYHOTO IIPO-
1Iecca, B 9aCTHOCTM PeXMUMa 3aHATUI, YaCOBOJ Harpysku
3aHMMAIOLINXCA CIIOPTOM [ieTell, M3MEHEHUs HEKOTOPbIX
HOoKasareseil MCMXO(U3NOMOTNIECKOTO COCTOSHUS OHBIX
CIIOPTCMEHOB B 3aBUCUMOCTY OT BO3pacTa Hayajia CIOPTUB-
HOVI JleATenbHOCTY. [lonmydeHHble JaHHbIE CBUJETENIbCTBY-
10T 0 HeOOXOIMMOCTY M3YYeHUA OPTraHM3ALVN VM YCIIOBUIA
3aHATUI CIIOPTOM IOHBIX CIIOPTCMEHOB C I€/IbI0 HAyYHOTO
000CHOBAHMSI KPUTEPIEB TOTOBHOCTH pebeHKa K 3aHATUAM
CIIOPTOM IO (PUSMOIOTNIECKOMY, PU3NIECKOMY 1 TICHXOIO-
TUMYECKOMY COCTOSIHMIO C Y4eTOM YITIyOJIEHHOTO M3Y4eHUsI
BOIIPOCa MIUHJMAJ/IbHOTO BO3pacTa Haya/la CIOPTUBHOIL Jie-
SITETIBHOCTH, YTO OyHeT CrocoO6CTBOBATh (HOPMUPOBAHNIO
bU3NOMOTNUeCcKNX BO3MOXXHOCTEI! [ETCKOTO OpTaHM3Ma,
npodecCMoHaTbHOM OPMEHTALMN U TPV OPTAHM3AL[UN Pa-
L[VIOHAJIbHBIX YC/IOBUII TPEHMPOBOYHOIO IIpolecca obecrie-
YUT CHIDKEHME PUCKA PA3BUTHA OTKIOHEHUI B COCTOSHUU
310POBbA.
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