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AHHoTauus. Llenb nccienoBanus - OHOMEXaHMUECKas! OIIEHKAa COCTOSHUS MO3BOHOYHHMKA U
CTOIl BO B3aUMOCBSI3M C JBHUTaTEeNIbHON AKTHBHOCTBIO JETEH pa3IMYHBIX BO3PACTHBIX TPYIIII
oOmieoOpa3oBarenbHbIX yupexaeHuii Huxuero HoBropoma u He 3aHMMmaromuxcs crnoptoMm. B
CTaThe MPEICTaBIEHBl Pe3yNbTaThl OMOMeXaHnueckoro oocienoBanus (363 pereil) u maromerpun
(367 nereit) mo Bo3pacty u moay. B rpynme (114 nereit) Ob11 IpOBEIEH KOPPEISAIIMOHHBIN aHAN3
CPEIHECYTOYHOrO YMCJa INAaroB UIKOJIBHUKOB M CTENEeHH JAedopManuy MO3BOHOYHUKA BO
(bpoHTANBPHONW M CAarWTTAJIbHOM IUIOCKOCTSX. Y JAETe MIIaIIero MIKOJIBHOTO BO3pacTa BbIABIEHA
CTaTUCTUYECKHU JOCTOBEPHAs KOPPENIALIMOHHAS CBSA3b MEXKIY YPOBHEM JABUTATEIBHOW aKTUBHOCTHU U
HAJIMYMEM CKOJIMOTUYECKOH eopMaIiui Mo3BOHOYHHKA.

KutoueBble cjioBa: gBurareiabHasi akTHBHOCTb, OMOMEXaHHKa, CKOJINO03, IUIOCKOCTOINE
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Abstract. The aim of the study is a biomechanical assessment of the spine and feet in
relation to the motor activity of children of various age groups of educational institutions in Nizhny
Novgorod and those who do not engage in sports. The article presents the results of biomechanical
examination (363 children) and pedometry (367 children) by age and gender. A correlation analysis
of the average daily number of steps of schoolchildren and the degree of spinal deformity in the
frontal and sagittal planes was carried out in a group of 114 children. A statistically significant
correlation was found between the level of motor activity and the presence of scoliotic spinal
deformity in children of primary school age.

Keywords: motor activity, biomechanics, scoliosis, flat feet

BBenenune. AnekBaTHbII ypOBEHb JABUTaTelIbHOM AaKTUBHOCTH Ui PACTYIIEr0 OpraHu3Ma
JeTeii W TOAPOCTKOB — A3TO BAKHEHIIMKA KOMIIOHEHT IEPBUYHONW NPOMMIAKTUKUA Pa3IUIHBIX
Hapymenuid 310poBbst  (Kyuma, 2016; Kyumac coast., 2017; MancypoBa, ManbiieB, Psa6unkos,
2019; Kyuma, Panonopt, CokonoBa, 2021; Baiuna c coasr., 2021; Homnuu, CkBopiuosa, Komiena,
2022). OCHOBHBIMH NPUYMHAMU CHUKCHUS JBUTATEIILHON aKTUBHOCTU SIBISICTCS HU(PPOBU3ALINA,
WHTECHCU(PUKAIUSA YIeOHOTO TpOIecca MPU HETAaTUBHOM OTHOIICHHH K 3aHSATHUSM IO (PU3UICCKON
KYJIBTYpEe U ABUTATEIbHO-aKTUBHBIM dopmam gocyra (Kyuma, 2016; Kyuma c coasrt., 2017; Porosa,
Kammmes, Haiinenosa, 2019; Anronosa ¢ coasr., 2020; Mischenko, 2021; BoromooBa ¢ coasT.,
2023; Martusevich, 2024).

CHmkenre (pU3NYeCKOl aKTUBHOCTHU Y JIUIL AETCKOTO U FOHOIIECKOTO BO3pacTa MPUBOAUT K
pOCTy TATOJIOTMHM  ONOpPHO-ABHUrarenbHoro  ammapara. CommacHO  JaHHBIM — POCCHMCKHX
uccnenonareneit, 3a nepuon 2010-2019 ronoB pacnpocTpaHEHHOCTh CKOJIMO3a YBEIUYHIIACh B 5,3
pasa, HapylIeHus ocanku — B 2,7 pasa ([Jonuy, CxkBopuosa, Komnesa, 2022; Mapuenko, JXXypasies,
AniguaoB, 2022; Romanova, 2022). Pe3ynbrarbl CKpUHUHTOBOTO OPTONEAMYECKOTO OOCIIEIOBAHMUS
BBISIBUJIM TaKKe INHUPOKYIO PACIpPOCTPAHEHHOCTh y JeTe Takoil (OpMBbI MaTOJIOTHH OMOPHO-
JIBUTATEJILHOTO ammapara, Kak Iiockocronue (AHTOHOBA ¢ coaBT., 2020).

B oTnenpHBIX HMCCIIEOBaHUSAX BBISBICHA MOJOKUTEIbHAS KOPPENSLMOHHASA CBS3b MEXKIY
JOCTaTOYHON (PU3MYECKOW aKTHBHOCTBIO M 370pOBbEeM JeTed u moapocTkoB (Sanderson, 2021;
banaesa, 2021). bbuio moka3aHo, YTO HIKOJIBHHUKH, WMEBIINE BO3MOXHOCTH PEaM30BaTh CBOIO
(GuU3MONOrNYecKyl0 MOTPEOHOCTh B JBM)KEHUH, OBUIM pa3BUTHl Oojee rapMOHMYHO, 0O0ianaIn
ny4iiei (GyHKIIMOHATBHOW aKTUBHOCTHIO OPTaHM3Ma U KOTHUTHBHBIMH CIIOCOOHOCTSIMH B OTIIHYHE
oT MasionoJBIWKHBIX cBepcTHUKOB (Chang et al., 2015; Lubans et al., 2016; Schmidt M., Benzing
V., Kamer M., 2016; De Greef et al., 2017; Berg et al., 2018; Mischenko, 2020).

VYBenuuenue o0beMa M MHTEHCUBHOCTU JIBWXKEHHM y neredt co ckonuos3oMm | u I crenenw,
COMNIACHO HEKOTOPhIM  HCCJIEIOBAHUSAM, TIO3BOJISLIM  CKOPPEKTHUPOBAaTh OCAHKY, YJAY4YILIUTH
TICUXOJIOTHYECKOE COCTOSTHUE JETeH, MEePEeKMBABIINX W3-32 UCKPUBIICHUS MO3BOHOYHHUKA (DUTYPHI
(Porosa, Kanumes, Haiinenona, 2019; boromososa ¢ coasr., 2023).

Tem HE MeHee, BOIPOC O CBA3U YPOBHs (YM3MYECKOW AKTUBHOCTU M COCTOSIHUSI OIIOPHO-
JIBUTATEIPHOTO amnmapara y JAeTed MIKOJIBHOTO BO3pacTa W3ydeH HeAocTarodHo. Hamwu Obuia
BBIJIBUHYTA TUIIOTE3a O 3aBUCUMOCTHU Pa3BUTHS JAePOpMaIliii TO3BOHOYHUKA M CTOIT MTKOJILHUKOB OT
UX JIBUTATEIbHON aKTUBHOCTH.

Leabio ucciaenoBanus sBISETCS OMOMEXaHWYECKas OLIEHKA COCTOSHUS MO3BOHOYHUKA U
CTOIl BO B3aMMOCBSI3M C JBUTATE€IbHOW AKTUBHOCTHIO y JIETEH pa3IUYHBIX BO3PACTHBIX TIPYII
0011e00pa3oBaTeNbHbIX YUPEKICHHUI.

Metonsl ucciaenoBanusa. Ha Gaze Yuuepcuterckoii ximmHuku OI'bOY BO «[IUMVY»
Munszapasa Poccuu (r. H. HoBropon) Obutn o6cnenoBanbl 730 MIKOJBHUKOB M3 YETHIPEX HIKOJI
Huxnaero HoBroposa, He 3aHMMArOIIHMECs CIIOPTOM, OTOOpPAHHBIX METOJIOM CILIOIIHOM BBIOOPKH, B
Bo3pacte ot 7 mo 18 mer (Meto =12,4443,75). UccnenoBanue mpoBoauioch B epuo ¢ 2023 mo
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2024 rox. Bce metn ObumM pasneneHbl HAa JBE TPYIIIBI, COIMOCTaBUMBIE O Bo3pacty, 367 u 363
4enoBeK B Kaxkaou. [ersm | rpynmsl mpoBoamnuck maromerpus, |l rpynmbr - GnomexaHudeckue
obcnenoBanus. Y 114 nmereld ObUTM TPOBENEHBI KaK IMIArOMETPHUs, TaK U OMOMEXaHWYECKHE
o0cie0BaHMsl.

[llazomempus IPOBOJUIIACH C UCIIOJIb30BaHUEM 3JIEKTpOHHOrO Iaromepa «Omron Walking
Style 2.1». VYerpoiictBo mMeeT BcTpoeHHBIH 3D-ceHcop, perucTpupyeT KOJIWYECTBO LIaroB M
COXpaHSET B IaMATH Pe3ylbTaTbl U3MEPEHUN 3a mocienHue 7 JHeil.

[Ilaromep pasmemayicss Ha MOsiICE ONEXKJbI HIKOJILHUKA YTPOM IOCIE €ro MpOOYKAECHUS U
CHUMAJICS BEUEpOM Iepes CHOM (Mo KOHTpoJeM poauTeneit). l3MepeHus JTOKOMOIMI KaXKIoro
LIKOJIbHUKA NPOBOJAMIIMCH B TeueHue 7 nHei. Jlanee maromep MepenaBajiCsl MCCIEI0BATENIO,
KOTOPBIM M3BJIEKal W3 MaMATH YCTPOWCTBA IMOJNyYEHHBIC NaHHBIC MJI BBIYUCICHHUS CPEIHETO
CYTOYHOI'O IOKa3aTessi KOJIMYecTBa aroB 3a 7 gHed. [lanee NmpoBOAMIIOCH CPAaBHEHHME JAHHBIX
HAIIeT0 HWCCJIEJOBAaHMS C HOPMAaTMBaMHM CYTOYHOH JBHraTelbHOM aKTHUBHOCTU  JETEH,
paccCYMTaHHBIMU B MOMYJISINK YYaIIUXCs IIKOJ, TAMHA3UH, TuieeB B 1976 rogy u BEIpaKCHHBIX B
cpennecyrouHoM yucine maros (Cyxapes,1976). Jlanubie uccnenoBanuii Philip W Scruggs (2003)
TaK K IMOATBEPKIAIOT, YTO KOJMYECTBO IIATOB B MUHYTY, U3MEPSEMBIX C IOMOIIBIO IIIaromMepa,
SBIISJIOCH TOYHBIM IIOKa3aTeleM OLIEHKH CTeNeHU (PU3NYEeCKON aKTUBHOCTU JETed IIKOIBbHOTO
Bo3pacra (Philip W Scruggs et al., 2003).

buomexanuueckoe uccredosanue BKIHOYAIO OLEHKY COCTOSIHHS OINOPHO-ABHTaTEIBHOTO
amnmapara TpU CTOSHUU W Xoabp0Oe W maHTorpaduro crom. MccnemoBaHue MO3BOHOYHUKA U CTOII
npoBoamwioch Ha cucteme DIERS Formetric 4D motion Lab High Performance. [lannoe
YCTPOMCTBO BKJIIOYAET B ceOst Heckoibko OnokoB: DIERS 4D motion - st uamepeHus: yrioBbIX
WCKPUBJICHUI TO3BOHOYHMKA (CKONIMO3a, Ku(]o3a u jopno3a) BO (PpOHTAIBHONW M CArUTTAIbHON
mnockocTsx; DIERS pedogait — mepememiaromasics TOpokKa € JaTYMKaMU JaBJICHUS IS
KaueCTBEHHOW JUArHOCTUKH ITIOCKOCTOMHS BO BpEMS XOABOBI.

Bo Bpemst cmamuueckou TUarHOCTUKU OOCIEIyEeMbIN CTOSJ, CTapascCh pacHpeleNsTh BecC
paBHOMEpHO Ha 00e HOTH Ha crabmiomerpudeckoil fopoxke DIERS, paccrosHue mexny cromamu
cocraBimsuio 10-15 cM. B 3TOM monokeHWH NpPOBOAMINCH OLEHKa (hOpPMbI MO3BOHOYHHKA BO
(GpOoHTANbHOW W CAaruTTANILHOM IUIOCKOCTSX C OOKOBBIX M 3aaHed kamep. OILIEHWBaIM: YIIIbI
ckosno3a, kudosza u yopaosza. [locrne cratmyeckoro uccienoBaHusl 0OcCIenyeMbld OTAbIXal B
MOJIOKEHUE CUISl B TCUCHUH 5 MUHYT.

Kputepun omneHku jaegopMmarii  MMO3BOHOYHUKA COOTBETCTBOBAIU  OOIICTIPHUHSATHIM
noaxonam ( Cobb, 1948; ExoB c coast., 2005; [dynaes, 2019): ckonuos 1, 2, 3, 4 creneHeil npu
yIoIax ckoimmo3a coorBercTByror 1° - 10°, 11° - 25° 26° - 40°, Gomee 40°; kudo3 1, 2, 3, 4
creneHeil mpu yriax kugosa coorserctByeT 20 - 34°, 35-50 °, 51-65°, Gonee 65°; n0pn03: MeHee
20°- rumomopmo3, 20-30° - ymiomenue, ¢usnonornyeckas nHopma 30-40°, Gomee 40° -
runepiaopao3. s iuHaMudeckoro o0ClIeIOBaHMs OTMIOPHO-ABUTATEIBHOTO amapara UCIBITYEMBbI
JoJbKeH ObLT mpoitu 1o mopokke DIERS. TlpensapurtensHO IS aqanTaluy K MEPEMEIICHUIO 110
JBUKYIIEHCS TMOBEPXHOCTH TAIMEHT MIeNl MO A0poxke 2—3 MUHYTHL. CKOpPOCTh JBUKCHHS
JIOPOKKH COCTaBJIsIa 2,5 KM/4 JJis JAEBOYEK/IEBYIIEK M 3 KM/4 JJis MaJIb4YMKOB/IOHOIIEH (ITH
3HAUEHUS CKOPOCTH XOIbOBI OBUIM TpEeIBapUTENLHO OMNpPENeTIeHbl HaMH Kak Haubolee
koM(popTHbIe). ONEeHUBAINCH KAaYeCTBCHHBIC MapaMeTphl PaclpeIesCHHs] Harpy30K IOJ CTONaMu
MIPH MEPEMEIIIEHUH TI0 ABUXKYIICHCS TOBEPXHOCTH.

[Tnantorpadusi cron MpoBOAWIACH C HMCIOJNB30BAHUEM (POMONIaHmMOo8U3opa. YCTPONUCTBO
MIPEJICTaBISIET U3 ceOs KOMIAKTHYIO, TPAHC(POPMUPYEMYIO KOHCTPYKIIMIO U3 HEP)KaBEIOIeH CcTalu,
BKIIOHaronIyto 3epkanbHbiil «IlnantollogoCkomny, perynupyemoe MecTo AJis KperieHus Hu(poBoi
dboTokaMepbrl M TOJCBETKY OMOpHOro crekna. [[ms obecriedeHus peanu3alud TPOrPaMMHBIX
QITOPUTMHUYCCKUX pPAcUYéTOB B IUIOCKOCTH OIOPHOTO CTEKJIa Bpe3aHbl JCBITh YEPHBIX
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OPUTHHAJIBHBIX C(PEPUUECKUX «MAasUKOB» (IMPOTrPAMMHBIX MAacIITaOHBIX OPUEHTHPOB). B ocHoBe
paboThl KOMILIEKCA JIEKUT TEXHOJOTHS KOMITBIOTEPHOW (POTOMETPHUECKON IUIaHTONOAOTpadHH.
DTOT METO/] MO3BOJISIET U3y4YaTh XapaKTEPUCTUKHU JTMHEHHBIX U YIJIOBBIX MapaMEeTpOB 00€HUX CTOM C
MaKCUMaJbHOW TOYHOCTBIO, JAeT BO3MOXKHOCTH OINPEACIUTh HAIWYUE MONEPEYHOr0 WU
MIPOJOJILHOTO TIOCKOCTOIHUS M CTENEHb €r0 BBIPAXKEHHOCTH, SIBJSETCS O€3BPEIHBIM JUIS MAIlUeHTA.
[Tpu mpoBefcHUH TUTAHTOCKOIUY, TAIMEHT BCTaBajl OOCHKOM Ha BEPXHIOK CTEKIISTHHYIO KPBIIIKY
YCTpOIICTBa, Ha KOTOPYIO HaBeleHa 1udpoBas hoTokamepa, MPOU3BOIUIACH ChEMKa MOJOIIBEHHOM
IIOBEPXHOCTH CTOI 4YEpe3 3E€pKajlo, PpAaCIOJIOKEHHOE CHM3Y CTEKISHHOM Kpblmku (puc.l).
[Tomyuennble n300paxeHust reperaBalich Ha KOMIIBIOTEP, Ha KOTOPOM YCTAaHOBJIEHA CIEI[HaIbHAS
mporpaMma, o0padareIBaroIas 3TH CHUMKH.

KputepueM onieHKH mpOI0JIbHON AeQopMaluy CTOM SIBISETCA KOAPPUIUEHT MPOJOIBLHOTO
yrtomenus ( 0,5-1,0 - nopma; 1,21-1,3 - mnepBas crenens; 1,31-1,5 - Bropas crenens; 1,51 u
Oonee - TpeThs  creneHb). KpurepueM OIEHKH TonepeyHoi aedopManuu CTOI  SBISETCS
k03 dunmeHT pacriactaHHOCTH TnepenHero oraena cromsl (0,25-0,35 wopma; 0,36-0,4 - mepsas
crenenb; 0,41-0,45 - Bropas crenenb; 0.46 u Oonee - TpeTbs creneHs (I'ogyHos, 1968).

Puc. 1. UccnenoBanue crom Ha (POTOTIIAHTOBU30PE.

Jns ananmuza  ObUIM  KCHOJB30BaHbl  CIEAYIOIIME  TOKa3aTenu:  KOA(POUIUEHT
pacraacTaHHOCTH MEPEJHEro OT/elNa CTOMbI, KO3 (GUIIMEHT MPOIOIBHOIO YIUIOIIEHUS.

O6paboTka pe3yabTaToB, MOTYYEHHBIX Npu oocienoBanuu aeteit [ u Il rpynn, nmpoBoauinocks
pa3zienbHO B TpeX BO3pacTHhIX mnoxarpynmax: a) 7-10 ner, 6) 11-14 mer m B) 15-18 ner.
Craructuyeckyro 00pabOTKy JaHHBIX MPOBOIMIIM C IPUMEHEHUEM MaKeTa MPHUKIaJIHbIX IpOorpaMm
Statistica 6.0 u IBM SPSS 24. TlpoBepka HOpMaJIbHOCTH PAaCHpPEAEICHHUS AAHHBIX BBIIOJIHEHA C
nomonibto kpurtepus lllanupo-Yunka. OnucarenbHas cTaTUCTUKA MPHU3HAKa BKIIKOYAia CPEIHION
(M) Benuuuny, ee ctanaapTHoe oTkioHeHue (O), meamany (Me). CTaTUCTUYECKYIO 3HAUUMOCTh
pa3nuuMii OLIEHMBAJIM IO JaHHBIM HemapameTpuyeckux cratucTuk Mann-Whtney Utest, Wald-
Wolfowitz runs  test, xpurepus 7 2 Ilupcona. Jlns BbISIBIEHHS B3aUMOCBS3€H MEXIY
MEPEeMEHHbIMH  HUCHOJb30BAIM KOPPEISLUOHHBIM aHaau3 ¢ TpUMEHeHHeM Kod(dduimenrta
Cnupmena. KpuTuueckuM ypoBHEM cTaTHCTHYeCKOM 3HaummocTH npuHumanu p<0,050 (c
MONPABKOW Ha MHOXXECTBEHHBIC CpaBHEHHWs B Cilydae cpaBHeHHs Oojee 2-x rpymm). O6paboTka
JaHHBIX MPOBOAMJIACH CpeICTBaMU s3blka Python ¢ ucHonb30BaHMEM MHTEPAKTUBHOW Cpe.bl
paspabotku Jupyter Notebook.
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Pesyabrarsl. CpeHeCyTOYHOE YMCIIO IIAroB AeTei rpymmsl | B 3aBUCMMOCTH OT mosia U
BO3pacTa, B cornocraBieHuu ¢ HopmatuBamu (Cyxapes,1976), npencrasieHo B Tadbaure 1.

Tabmuna 1
IMoxa3zarenu cpeaHecyTOYHOro ynciaa maros B rpymie |1 (N=367)
1 rpynmna 2 rpymmna 3 rpynna
7-10 ner 11-14 ner 15-18 ner
IT
ORasaTeiy MaHI:qHK HeBoukn | Manpuuku | JleBouku MaH;qHK JleBouku
N=29 n=31 n=28 n=28 =86 n=161
Bospacr, T 8,3+0,74* | 8,2+0,59* 12’3f0’91 11,9+0,7* | 16,5+0,5* | 16,4+0,7*
Yucao maros B | 8 906,5+ 5 9436,9i 7 895,1+ 7 020,7+ 7 685,2+ 6 920,4+
CYTKH 5428,9* 265, 4% 4 663,9* 4 505,1* 3 604,6* 8 128,7*
Hopmarus 1976 | 15000- 15000- 20000- 20000- 25000- 20000-
r 20000 20000 25000 25000 30000 25000

* -p=0,001 oTHOCHTETTLHO HOPMAaTHBA

** - p=0,013 OTHOCHTETFHO MATBYUKOB BHYTPH TPYIIIHI

AHanu3 Tabnuinbl 1 MOKa3bIBaeT, YTO YMCIO IIATOB B CYTKHU, OTpaXKarollee JBUraTeIbHYIO
aKTUBHOCTb IIKOJIBHUKOB, BHE 3aBUCUMOCTHU OT I10J1a, ycTylaeT HopmaTtuBaMm 1976 rona B rpymnmne
neteit 7-10 et Gosiee yeM B JBa pasa U B Ipynnax mKoasHUKOB 11-14 u 15-18 ner Gonee uem B 3
pasa.

[To nanHbIM OnMoMexaHudeckoro oOcienoBaHus nereil rpynmnsl ||, HapylieHue ocaHkH,
CKoJMoTHueckas aedopmaiisi MO3BOHOYHMKA 1-3 cTeneHu OBUIM BBISBICHBI Yy OOJBITHHCTBA
mKoJIbHUKOB (89,1%), kudoTtudeckas ocanka - y 77,1%, ycuiieHue Win CriaXxuBaHue JIOpA03a - y
73% ydamuxcsi, MIOCKOCTOIHME TOYTH Yy Kaxkaoro Tperbero (28,9%) obcrnemoBaHHOTO peOeHKaA.
CiydaeB IIOCKOCTOIHUS 3 CTENEHHU B 00CielyeMOi IpyIiie MKOJIbHUKOB BBISIBJICHO HE ObLIO.

JlanHble pe3ynbTaToB 00CI€10BaHUs IPECTABICHBI HA PUCYHKAX 2-4 1 B Tabnuue 2.
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Puc. 2. Yactora (B %) ckonmuoTHuecKon aedopMariiu mo3BOHOYHUKA Y MAJTbYUKOB U IEBOUYEK
Pa3HbIX BO3PACTHBIX TPYIIIL.
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Y MaJlbYUKOB 4YacTOTa BBISABICHUS CKOJIMOTHYECKOH OCAHKH ObUIa OYeHb HU3KOW H
BapbupoBaia ot 2,2% (B 11-14 ner) no 0% (B 15-18 ner). B To xe Bpemsi ckonno3 1 creneHu
BBISIBIISLICS 4acTo, oT 55,7% (B 7-10 ner) mo 43,5% (B 11-14 ner). Ckoamo3 2 CTENEHH TaKke
94acTO BBIABJSUICA Y JI€Te BCeX BO3PACTHBIX KAaTErOpHil, OJHAKO Npeodiafan y MalbuHMKOB B
Bo3pacte 11-14 ner (41,5%) u 15-18 ner (44%). TpeTbs cremeHb ckojimo3a HabIonanach B
oxHOM ciy4vae (2%) y manbuuka 17 ser (puc. 2 a).

VY eBOYEK 4acTOTa BBISBICHHS CKOJTMOTHYECKOW OCAaHKHU, KaK U 'y MAIBYMKOB, OblIIa HU3KOH
u BapsupoBaia ot 1,9% (8 11-14 ner) no 4,2% (B 7-10 net). Ckonuno3 1 u 2 creneHeil BbIABIAICS
4acTO M BO BCEX BO3PACTHBIX JMAalla3oHaX, MPU ITOM YACTOTa CKOJIMO3a | CTemeHu Obuia
MaKCHMaJbHOU y JeBouek B Bo3pacte 7-10 mer (60,4%), a ckonmo3 2 cTemeHu mpeodnagan B
Bo3pacte 11-14 ner (46,3%) u 15-18 ner (38,5%). CnydaeB ckoiamo3a 3 CTENEHU BBISBICHO HE
obu10 (puc. 2 b).
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Puc. 3. YacroTa (B %) xuco3a u 1opao3a y MATBYMKOB M IEBOYEK Pa3HBIX BO3PACTHBIX IPYIIIL.

Y ManpuMKOB YacTOTA BBISBICHHS (U3HOIOTUYECKON HOPMBI KH(o3a ObllIa HEe3HAYUTETHbHOMN
u BapsupoBaia ot 1,6% (B Bo3pacte 7-10 net) no 4,3% (B Bo3pacte 11-14 ner). [Ipu sTom kudo3
1 crenenu BwIsBIsICH OT 15,2% no 34,4% cnydaeB, mpeuMylLIECTBEHHO B Bo3pacTe 7-10 ner.
Yacrora BeIsiBIIeHUs K1 03a 2 CTENEHU HE 3aBHCeNa OT Bo3pacTa U koyiebanach ot 56,5% 1o 60%.
Kudos 3 crenenu Obl1 BBISIBIEH BO BCEX BO3PACTHBIX I'pyMIax, HO mpeobianan B Bo3pacte 11-14
aet (23,9% cnygaes) (puc.3 a).
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VY neBouek ¢usnongornyeckas Hopma Kudosa BBISIBISUIACH peako, oT 6,3% B BO3pacTHOMU
kareropuu 7-10 et 10 3,7% y neBouek 11-14 ner. Kudos 1 crenenu BosiBisuics ot 25% (B 7-10
net) no 17,3% (B 15-18 ner). YUactora BhisiBieHHS Kudo3a 2 CTENEHH, KaK U Y MaJbUYUKOB, HE
3aBHCeNa OT Bo3pacTa U kosebanack oT 56,3% no 61,1%. Kudos 3 crenenn BbIABIAICS pexe,
4acToTa €ro BBISIBJICHHS HapacTaja ¢ Bo3pactoMm ot 5,6% (B 7-10 ner) mo 20,2% (B 15-18 ner).
Kudo3 4 crenenu ObUT BBISIBJICH B CIMHUYHBIX CIIy4asiX BO BCEX BO3PACTHBIX TPyMIax JEBOYCK
(puc.3 b).

['unonop03 y MaJIbuuKOB BbIABISICS penko B 3,3% ciyudaes (B 7-10 net) u B 6% ciayuyaes
B BO3pacTHOM Juarna3one 15-18 net. YacTora BBIABICHHS YIUIOIICHUS JIOPA03a BapbHUpOBajia OT
13,1% B Bo3pacte 7-10 ner no 19,6% B 11-14 net. ['unepnopao3 BBIABIAICA BO BCEX BO3PACTHBIX
rpyImmnax MaJIbYMKOB U PErUCTPUPOBACs ¢ yacToToi ot 30% mo 45,7% (puc.3 c).

YV neBouek rumojopao3 ObUT BBISIBJIEH TOJIBKO B Bo3pacTHOUM kareropuu 7-10 et (B 2,1%
ciy4aeB). YIUIOLIEHUE JIOPJ03a BBIABISLIIOCH HocTaTtoyHO 4acto (0T 10,4% mo 5,8% ciydaeB) B
pa3IMYHBIX BO3PACTHBIX JMana3oHax. [HIepiopno3 y MAEBOYEK BBIABISUICS 4dalle, 4YeM Yy
ManbyukoB (ot 40,7% mo 59,6% ciyuaer), Haubosiee yacto - B Bozpacte 15-18 ner (puc.3 d).
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Puc. 4. Yactora (B %) nmonepeyHoro u NpoA0IbHOIO MIOCKOCTOMNUS 1-2 CTeNeHH y MaJbuUKOB
U JIEBOYEK Pa3HbIX BO3PACTHBIX IPYyMII.

YacToTa BBISABICHUS M MOMNEPEYHOTO, U MPOJOIBHOIO IJIOCKOCTOMHUS Y MaJb4MKOB U Y
JIEBOYEK CHIDKANIACh C BO3pacToM. Tak, y MampuukoB /-10 JeT momepedyHoe IITOCKOCTOINE
obHapyxeHo B 30% cnydaes, B 15-18 ner — B 1%; y geBodek - cooTBeTcTBeHHO B 33% 1 11%
cinydaeB. [IpononpHOE mockocTonue y MaibuukoB 7-10 et BoisgBieHO B 29%, a B 15-18 et — B
3%; y n1eBOYEK — COOTBETCTBEHHO B 24% u B 6% (puc.4 a, b).
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Tabnuna 2
Yacrora BbisiBJIeHUs AedopManuii MO3BOHOYHHKA M CTON Y IKOJbHUKOB || rpymmner (N=363)
B 3aBHCHMOCTH OT BO3pacra

R 7;]1:018§T 11-14 et 15-18 et
PYHIHLA n=100 n=154
Hopma 0% 1% 1,55%
% (p = *
Cxomios 1-3 creme 76.6% 86% (p=0,031%) 29 (p=0036)%,
(p=0,12)
Kudos 1-4 crenenun 19,6% 47% (p<0,001%*) 36,8% (p =0,001%)
l'anepnopnos 13,4% 12% 12,9% (p =0,039)*
[TpoaobHOE MIIOCKOCTOIHE 0 0 5,8% (p <0,001)*,
1-2 creneHun 49.1% 42% (p <0,001)**
[Tonepeunoe mockocromnue 1- 0 0 12,3% (p<0,001)*,
2 CTETCHU 54,5% 45% (p<0,001)**

*- cTaTUCTHYECKas 3HAYUMOCTh pasnu4uii ¢ rpynmnoit 7-10 ner,
** - cTaTUCTHUYEKas 3HAMUMOCTh paszinuuuii ¢ rpynmnoit 11-14 ner

Jl1s OLleHKY BIUSHUS ABUTATEIIbHON aKTUBHOCTH IIKOJBHUKOB HAa COCTOSIHUE NTO3BOHOYHUKA
U CTOIN ObUI MPOBEIEH KOPPEISALMOHHBINA aHaIM3 CPEJHECYTOUYHOIO YMCIA IIAaroB IIKOJIbHUKOB U
CTereH! JedOopMalui MO3BOHOYHMKA BO (DPOHTANBHOM W CArHTTaJbHOH IJIOCKOCTSAX B TPYIIIE
JeTed, UMEBIIUX pe3ylbTaTbl IIaroMeTpuM M OnoMmexaHudeckoro obcnenoanus (114 yenoek).
JUis mpoBeAeHHs] KOPPENSLMOHHOTO aHali3a MOoKa3aTeld I[IaroMeTpuu ObUIM KaTeropu30BaHbI
MOCPE/ICTBOM pasfiefieHuss Ha KBapTwid. JlaHHble 1o JedopMaluy TO3BOHOYHUKA ObUIH
nepeBeieHbl B IM(pOBbIE KAaTETOPUU B 3aBUCHMOCTH OT Tpajauuu ux tsxectd (0-Hopma, 1 - mepsas
CTENEHb WIM YIUIOIIEHHE M T.J.). KoppensuuoHHBIM aHaliu3 NOpOBOAWICA C NPUMEHEHUEM
ko3 dunrenra Cnupmena.

BersiBnena crnabas orpunatensHas cBa3b (1= -0.27 npu p = 0,042) mexay cpeJHECYTOUHBIM
YKCJIOM ILIarOB U TSYKECTHIO CKOJIMOTHYECKON nedopMariuu B rpynne aereid 7-10 ner. B rpynmne 11-
14 net 3HAYMMBIX KOpPEISLMNA He ObIJIO BBISBIEHO, HU B II€JIOM IO TPYIIE, HU pa3/ieibHO MO MOy
(Tabm. 3).

Ta0numa 3
Ko3gduunenTsl Koppeasinun Mekay NoKa3aTeJssMH IBUTaTeJIbHO aKTHBHOCTH
IHNIKOJBHUKOB U COCTOSAHHEM TIO3BOHOYHHUKA B pa3J1]/l‘IHbIX BOSpﬁCTHI)IX rpym[ax

7-10 ner 11-14 ner
Jlnaruos r p r P
Ckonno3s -0,27 0,042 -0,022 0,87
Jlyra npaBOCTOpPOHHSIS (rpa,) -0,05 0,73 -0,058 0,67
Jlyra 1eBOCTOpOHHsIA (Tpaj,) -0,23 0,094 -0,189 0,17
Kudos -0,08 0,543 -0,159 0,25
Jlopmo3 0,06 0,679 -0,215 0,12
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Oocy:xxknenue. Hame ucciegoBaHue BBISIBUIIO, YTO YHMCIIO IIArOB B CYTKH, OTpa)arollee
JIBUTaTEJIbHYIO aKTUBHOCTD IIKOJIbHUKOB, BHE 3aBUCUMOCTHU OT I10JI1a, YCTYyIaeT HopMaTuBaMm 1976
roza B rpymie aerei 7-10 net Oosiee ueM B Ba pasa, a B rpynmnax mKkojJsHUKoB 11-14 u 15-18 ner
6osee ueM B 3 paza. JleliCTBUTENBHO, 32 MOCIEAHNE MATHACCAT JIET MIPOU3O0ILIO PE3KOE CHUKEHUE
JIBUTATEIbHOM aKTUBHOCTH IIKOJIBHUKOB B CBSI3M C YBEJIIMYEHUEM IMPOJOHKUTEIBHOCTH 3aHATUM B
LIKOJIE€, TOCTOSHHBIM HCIIOJIb30BAaHUEM TaPKETOB, JUIMTEIBHOIO MPOCMOTpa Telenepenay
(be3pykux, 2012; Cunkun, 2013). Takas TeHaeHIUs HaOMOAaeTCS HE TOJIbKO B Poccuu, HO U BO
MHOTUX cTpaHax Mmupa. O063op Guthold R, et al., mpoBeaeHHBI MO MaHHBIX 298 MIKOIBHBIX
uccienoBanuil u3 146 crpas, TEppUTOPUIL U PETUOHOB, B KOTOPOM HPHUHSUIO yyacTue 1,6 MUIIIMOHA
yuamuxcss B Bo3zpacte 11-17 ner mnokaszan, urto 81% pgerell IIKOJIBHOrO BO3pacTa BELYT
MaJIooABMKHBIN 00pa3 xu3Hu (Guthold et al., 2020).

Hame wuccinenoBanue BBIIBUIIO BBICOKYIO YacTOTY paclpOCTPAHEHUs] HAPYIIEHUH C€O
CTOPOHBI ONOPHO-JBUIAaTEIbHOTO ammapara y JeTed IIKOJIbHOro Bo3pacra: Tak, u3 370
o0cCiIeTOBaHHBIX JIETEH CKOMMOTHYECKas nedopMaliis O3BOHOYHHKA 1-3 cTereHn ObUTa BBISIBICHA
y OonpmmHCTBa MMKOMBHUKOB (89,1%), kmdormueckass ocanka - y 77,1%, ycuieHue wim
CriIaXuBaHue Jopao3a - y 73% ydamuxcs, MIOCKOCTOMHE MOYTH Y KaKIoro TpeThero (28,9%)
pebenka. Hamm maHHbIe CYyIIECTBEHHO MPEBBIIIATHN MMOKa3aTeNu, UMEIOIIuecs B TuTeparype. Tak,
[0 JaHHBIM HCCIIEA0BaHus, TpoBeaeHHOro B bemopyccun [30], wHapymieHuss ocaHku y jaeTei
Berpeuanuch B 20-30% ciaydaes, a B Bo3pacTHbIX rpynmnax (12—13 net) - no 50%. Cxonno3 BbIABISICA
y 2-9% nereit 1 MOJPOCTKOB B BO3pacTe 0 16 JeT, Mpu 3TOM paclpOCTPAHEHHOCTh 3TOTO 3a00I€BaHUS
y JIeTedl IIKOJBHOTrO Bo3pacTa Moria jgocturate 15-30% wu Gonee (CxuHmep ¢ coasr., 2012). B
HeaBHEM 0030pe, 00o0mMBIIEM pe3yinbTaThl 32 mWccienaoBaHuil (Oonee 55 MUUIMOHA JeTed U3
ctpadn EBpomnbl, A3un, IOxuoit u CeBepHON AMepHKH) OBLIO YCTAHOBJIEHO, YTO COBOKYITHAs
pacnpocTpaH€HHOCT,  cKonmo3za  coctaBmsa  3,1%  (95%  AW: 1,5-5,2%), oOmas
pacrpocTpaHEHHOCTh CKoJIMo3a cocTaBmia 2,58% (95% [U: 1,11-4,62%) y manbuukoB u 4,06%
(95% JAU: 1,96-6,48%) y neBouek (Mingyang Li, et al., 2024).

Pacxoxnenue Mexy MOJydeHHbIX HAMU U MIPUBEIEHHBIMU B JINTEPATYPE TaHHBIMH MOKET
ObITh OOYCIIOBJIEHO HECKOJbKMMHU (akTopamu. Bo - mepBbIX, pa3HbIMH HCCIEIOBATEIIMU
nedopmarus TO3BOHOYHHMKA OI[EHMBAJACh C MCIOJIb30BAHUEM Pa3IMYHBIX METOJMK M Pa3IUYHOIO
o0opyaoBaHus, O0O0JaJaAONIMX pa3HOW UYYyBCTBUTEIBHOCThIO U creuuduuHocteio (Denorosa,
[Mepumn, 2020). Tak, B padore JI.A. Ckunumep ¢ coaBT. (2012) ymomMuHAKOTCS KIMHUYECKHE,
Jy4yeBble€ METOJAbl JUArHOCTUKHU CKOJIN03a; METOJIbl MyapOoBOH Tomorpaduu; ONTHYECKUE METOMBI
(ycranoBku «ISIS», «JENOPTIC formetricy, «Quante, ontuueckuii Tomorpad TOJIIT). B o0630pe
Mingyang Li, et al.,, (2024) BO Bcex HCCIICJOBaHUSIX, Ha KOTOpPHIC CCBUIAIOTCS aBTOPHI, OBLIH
HCIOJIb30BaHbl KIIMHUYECKUI MeTOJl (TeCT HAKJIOHA) M peHTreHorpadus mo3BoHoYHHKa. Hamu ke
ObUIO MCHOJB30BAHO CaMOE€ COBpEeMEHHOe Onomexanudeckoe obopynosanue (cucrema DIERS 4D
motion), PErucTpUpyIollee HCKPUBIEHUS MO3BOHOYHHMKA OAHOBPEMEHHO B TpPEX IUIOCKOCTIX U
OLICHMBAIOIAsl HAJUYM€ MM OTCYTCTBHE pOTAlMM U CMEIIEHHS I[O3BOHKOB, 4YTO ITO3BOJIMJIO
YBEJIMYUTH YHUCIIO BBISBISIEMbIX JIehopMalinii TO3BOHOUHUKA U IETATU3UPOBATH UX XapakKTep.

Bo-BTOpBIX, ITOKAa3aTENN PpaCIPOCTPAHEHHOCTH CKOJIM03a y JETEH U IOJPOCTKOB U3 Pa3sHBIX
PETHOHOB MOTYT pazNuyaThbcs M3-3a 3THUYECKUX ocobeHHocTeit (Mingyang Li, et al., 2024). Tak, B
ctpanax Asuu (Kuraii, FOxxnas Kopes, Taunann, SAnonusi, Uuguua Cunranyp, Uuaonesus, Mpan)
pacmpocTpaH€HHOCTh ckoiimo3a coctaBmia 1,70% (95% AU: 0,88-2,77%), B eBpOIEHCKUX CTpaHax
(IIBerus, Aurnus, bocuus u I'epuerosuna, Ilopryranus u Typuus) — 6,42% (95% AU: 2,42—
12,13%) , B FOxnoii Amepuke (bpazumus) — 2,08% (95% JU: 0,76-4,01%) (Mingyang Li, et al.,
2024). Kpome Toro, Ha pacrnpOCTPaHEHHOCTb CKOJMO3a MOTYT BIIMATH YCJIOBHS JKU3HHM JETEH.
CornacHo 0/HOM W3 TMIIOTE3, MEHbINAs YaCTOTa CKOJIMO30B B CTpaHax TpeThero mupa (Dduonms)
— 1,8-3,3% ™moxeT OBITH CBsI3aHA C OCOOCHHOCTSIMH IIKOJHHOTO OOpa3oBaHMs: OOJbINAs 4acTh
neTel He moiydaeT oOpa3oBaHUs, JUOO OHO OTPaHUYMBAETCA JABYMSA-TPEMS KJIaccaMH, YTO
MHUHAMHU3UPYET Meperpy3Ku BCIEACTBHIE JITUTEIBHOTO cueHus 3a naptoi (Gashow M., 2021).
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Yacrora BBISBICHHS IUIOCKOCTONMS B Haimled pabore ObLla CONOCTaBUMa C JaHHBIMU
UCCIIeIOBaHUsI, poBeieHHOro B TaliBaHe: pacpoCTpaHEeHHOCTh IUIOCKOCTOMNuUs y neTeit TaiiBans B
Bo3pacte oT 5 10 13 ner cocraBuna 28% C TEHAEHLMEN K CHUKEHHUIO C BO3PACTOM, IPU 3TOM y
MaJIBYUKOB MJIOCKOCTOIME BCTPEYaNoch 3HaYUTeNbHO vatie (35%), yem y neBouek (20%) (Chen JP,
et al.,, 2009). B nenom, yactora BCTPEUaEMOCTH IJIOCKOCTONMS Y AE€TEH, IO JaHHBIM JIMTEPATYpBI,
cocrasiset ot 0,6% 10 77,9% (Didia B.C. et al., 1987; Banwell H.A. et al., 2018). Takoii mupokuii
JMama30H MOXET ObITh OOYyCIIOBIIEH HM3MCHCHHMSMH aHATOMHH CTOIBI peOCHKa MO Mepe ero
B3POCJICHHS, a TaKX€ OTCYTCTBUEM CIUHBIX KPHUTCPUEB OMPEICICHUS CTCIECHH IUIOCKOCTOIHS
(Cavanagh P.R., 1987; Hernandez A.J. et al., 2007; Uden H. et al., 2017).

Hamu Obuia uccnenoBaHa 3aBUCMMOCTb pa3BUTUA JedopMalvii MMO3BOHOYHHMKA U CTOI
IIKOJIBHUKOB OT HMX JIBUTATeIbHOW AaKTUBHOCTU. B nuTeparype Mo 3TOMYy MOBOAY MPHUBOISTCS
npotuBopeurBbie AanHble (Xiang Qi, et al., 2023). Psn uccnenopareneid cOOOIAIOT O CBA3H MEKIY
JIBUTATEJIbHOW aKTHMBHOCTBIO W HIUOMATHYECKUM ckojano3oMm (McMaster MLE. et al., 2015;
Watanabe K. et al., 2017; Tobias J. H. et al., 2019; Cai Ts. et al., 2021; Scaturro D. et al., 2021; De
Assis S.J.K. et al.,2021), B To Bpems Kak Ipyrue aBTOpbl He 00HAPYKHUBAIOT Takoi cBs3u (Kenanidis
E. et al., 2008; Diarbakerli E. et al., 2016).

Hamu Obuta BeIsiBIeHa ciabas, HO CTAaTUCTHYECKH IOCTOBEpHAs, OTpPHIATCIIbHAS CBS3b
MEXYy CpPEIHECYTOYHBIM YHCJIOM IIaroB U THKECTHIO CKOJMOTHYECKON AedopMmalvu B TPYIIIe
nereit 7-10 net (r=-0.27 npu p = 0,042). B rpynne mkonsHuKoB 11-14 €T 3HaYUMBIX KOPPETSIIHiA
He ObUIO BBISIBIIEHO, HU B IIEJIOM T10 TPYIITE, HU pa3AesibHO 1o noiy. B To ke Bpems, no nanueiM (De
Assis et al., 2021), 610 YCTaHOBIIEHO, UTO HU3Kas JBUraTelibHasl aKTUBHOCTD SIBISIETCS (PaKTOPOM
pUCKa pa3BUTHs CKOJIMO3a Yy JeTeid W TOAPOCTKOB B Bo3pacTe 12 - 18 rer, Bemymux
MaJIONIOIBMKHBIN 00pa3 sxwu3uu (p = 0,041; OP: 2,81; 95% JAU: 1,04—7,57 (De Assis et al., 2021).

MBI MOXXEM TPEANOJIOKNATh, YTO CBSI3b MEXKJy HU3KOH JBHTarelbHOW AKTUBHOCTBIO H
4acTOTOM pa3BUTHS Ae(opMalivy MO3BOHOYHMKA Oblila BBISIBIEHAa HaMU JIMIIb B Bozpacte 7-10 ser B
CBSI3M C TEM, UTO UMEHHO B MJIQJIIIIEM IITKOJILHOM BO3pacTe MPOUCXOANUT «CKadok pocta» (Haraera T.
A., 2011).

Cnabast KoppessIOHHasl CBA3b MOXET OOBSCHSETCS TEM, UTO ABUTaTelibHas aKTHUBHOCTH
IIKOJIbHUKOB SIBISIETCS. HE €IMHCTBEHHBIM (DaKTOPOM, BIMSIONIMM Ha pa3BUTHE ckonnosa. Crenyer
o0paTuTh BHUMaHUE Ha TeHeTWYecKue (aKTOphl, U3MEHEHUS TOPMOHAIBLHOTO (pOHA M BIUSHUE
OKpY’Kalollel cpefibl, B KOTOpoii HaxonsaTes yyamuecs (Duan Sun. et al.,2023).

Heobxogumo Takke OTMETUTh, YTO Hallle HCCIEJOBAaHUE HMEJIO0 OTpaHUYCHUE:
KOPPEISIUOHHBIE CBS3M MEXKJIY JBUTATEIBHOW AKTHBHOCTHIO W HAJMYUEM CKOJIMOTHYECKHX
nedopmaruii mpoaHaJIu3upPOBAHBI HA OTHOCUTEIBHO HEOOJBIION BRIOOPKE IETEH.

BoiBoabl. CIOpTUBHBIC HATPY3KH U aJ€KBATHBIM YPOBEHb JIBUTATSIIBHOW aKTUBHOCTH JUIS
pacTymiero OpraHw3Ma JeTe M TOAPOCTKOB — 3TO BAXKHEHIIUH KOMIIOHEHT MPO(HUIAKTUKHI
HapyIIEHUH CO CTOPOHBI OTMIOPHO-/IBUTATEIHHOTO anmaparta. B ycmoBUsSX OTCYTCTBHS CIIOPTUBHBIX
Harpy30K OTMeEuYaeTcs CYIIEeCTBEHHOE CHIDKCHHE JBUTATEIbHOW AaKTUBHOCTH COBPEMEHHBIX
KOJIBHUKOB. [lpu sTOM nedopmManu TO3BOHOYHHMKA BBIABIEHB Hamu Oonee dyem y 80%
00cCiIeTOBaHHBIX JIeTeH, MITOCKOCTOMHE — Y KaXJI0TO Y€TBEPTOTO.

Hamu BbISIBJIEHA CTaTMCTHYECKH JOCTOBEpPHAs, KOPPEIAIMOHHAS CBSI3b MEXIY YPOBHEM
JIBUTATEIIbHOW aKTHBHOCTH W HAJUYHEM CKOJMOTHYECKOW nedopmariii MOo3BOHOYHUKA Yy JeTei 7-
10 ner. MOXHO MPEANONIOKUTh, YTO YBEJIMYEHHUE JBUTATEIBHON AKTUBHOCTH W aJICKBaTHbBIC
CIIOPTHBHBIC HarPY3KHU MOTYT MIPEAYIPEAUTH Pa3BUTHE CKOJIMO3a Y IMTKOJBHUKOB MJIAIINX KJIACCOB.
Opnnaxko 5Ta runoresa TpeOyeT MOATBEPKACHHUS.
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