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CKPMHMHfOBAH ,IIJIAfHOCTMKA CKOJIM03A 
METOLJ;OM KOMIIhlOTEPHOM CTAEMJIOMETPMM 

O.J(. J(aeb1aoe) A.H. MoHmwzeJ 10.B. MapLtyKJ A.A. MoHmu.fle 
fBY3 co ,r:i;e TCKa.H KJIMHvP-I eCKa.H 60.Jib HMI.J;a B OCC T aHOBMTeJibHOro Jiet.J: e HM.H 

«H ayt.J:HO- npaKTMt.J: e CKMM u;e ttT p « B o tty M », EKaTe pMtt6ypr , P<l> 

Q6c;zeaoeaHO 47 MOJJOa btX flloaeu 8 803p acm e 18-20 JJ em, U3 HUX 11 '-teJJ OBeK C auacHOCmUpO

eaHHblM uauonamu11ecKuM CK0JJ U030M I u II cmeneHu (2pynna <<CKOJJ U03>>) u 36 '-tefl oeeK 6e3 
opmoneau11eCKOU U He8pOJJ0 2U '1 eCKOU namoJJ OcUU ( 2py nna <<HOpMa>>). H cnOJJ b3 08QH Memoa KOM

nblOmepHOU cma6uJJOMempuu. floJJy l.f eHbl cpyHKU,UOHaJJ bHbte 3Q8UCUM0Cmu, xapaKmepu3y,014ue 
pacnpeaeJJeHUe CKOp ocmeu aeu:>1CeHUR U,eHmpa aaeJJeHUR CmOn HQ noeepXHOCmU OnOpbl 80 

cppoHmaJJbHou nJZocKocmu, omJJ u'-ta1014uern napaMempu'-tecKu y o6cJJ eayeMbtX o6eux 2pynn. 
B blRBJJeH auacHOCmUit eCKUU npU3HQK - KOJJ U'-t eCm BO UHmepeaJl OB aeu:>ICeHUR C nocmORHHblMU 

cKopocmRMu aJZumeJJ bHocmblO 0, 02 c, no3BOflRIOL«UU omHecmu 06cJJ eayeM020 K 2pynne pucKa 
no cKoJJuo3y. KnuHu '-t ecKaJl anpo6au,uR cnoco6a aua2HocmuKu npoeeaeHa e aeyx 2pynnax 
aemeu (no 12 '-teJJOBeK) 8 8 03p a cm e 7-8 Jl em : 8 cpynne <<CKOJlU03 -KOHmpOJJ b>> y aemeu C 

KJJUHUl.feCKU noameep;;1caeHHblM auacH030M u a uon amu11eCK020 CKOJJ U03Q f U JI cmeneHU U 8 

2pynne <<HOpMQ - KOHmpOil b>> y aemeu 6e3 opmoneau'-teCKOU namOJJOcUU. lfy ecmeumeJJ bHOCmb 

Memoaa cocmaeuJJa 92%. Pa3pa6omaHH aJl MemoauKa M0:>1Cem 6btmb peKoMeHaoeaHa KaK 
CKpUHUHcOBaR aflf/, BblRBJJ eHUR aem eu cpy nnbt pUCKQ C HQ'-tQJl bHblMU cmeneHRMU CKOJJ U03Q. 

K JI IO l.J e Bbl e C JI OB a : l1)U10naTHl.Je CKMH CKOJIHO3 , KOMDhIOT epHa51 CTa6HJIOMeTpM51 , 

CKpHHHHfOBaH .u11arHOCTHKa , r p ynna pHCKa. 

Screening Diagnosis for Scoliosis using Computed Stabilometry 

O.D. Davydov, A.l. Mon tile, Yu. V Marchuk, A.A. Montile 

Scientific P ractical Center «Bonum», Ekaterinburg, Russia 

Forty seven young patients aged 18- 20 years were examined; 11 patients with I and II stages of 
idiopathic scoliosis (group <<scoliosis>>) and 36 individuals with neither orthopaedic nor neurolog
ic pathology (group <<norm>>). Method of computed stabilometry was used. Functional depend
ences that characterized distribution of the rates of f eet pressure center on the supporting swface 
in frontal plane which differed parametrically in representatives of both groups were obtained. A 
diagnostic parameter, i.e. the number of movement intervals with constant velocity of 0. 02 s., 
that enabled to consider a person to be at-risk group, was identified. Clinical testing of diagnostic 
technique was performed in 2 groups of children (12 in each group) aged 7-8 years: group 
<<scoliosis-control>> included patients with clinically confirmed I and II stage idiopathic scoliosis, 
group <<norm -control>> - children without orthopaedic pathology. Sensitivity of the method made 
up 92%. Elaborated technique can be recommended as a screening diagnosis for identification of 
at-risk children with initial stages of scoliosis. 

Key wor d s : idiopathic scoliosis, computed stabilometry , screening diagnosis , risk group. 

C KOJIJ.103 RBJIR e TCR pacrrpocTpaH e HHbIM o pTorre ,z::i;M

qecKMM 3a6o JieBaHMeM, 3aHMM aIOW,MM 0 ,[l;H0 J.1 3 rr e p

BbIX Me CT B CTPYKType rra TOJIOr MM ,z::i; e TCKor o M rro,z::i;po 

CTKOBo r o B0 3pacTa. L{acTOTa e r o BCTp e qae MOCTM , ITO 

,n;aHHbIM pa3JIJ1qHbIX a B TOp OB , ,[l;0 CTMrae T 10% [l]. KJIM

HMK0- peHTreH 0JI0r J1qecKaR K apTMHa , TeqeHMe M MC

xo,z::i; CKOJIMOTJ1q e c KMX ,z::i; e cp o pMaIJ;MJ1 x o powo M3yqeHbI 

[2, 3]. IIocJie,D;HMe qeTbipe ,n;eCRTMJie TMR 0 3 HaMeH0Ba

JIMCb 3HaqMTeJibHbIM rrpo rpeccoM B XMpyprMqecKOM 

JieqeHMM CK0JIM030B [ 4]. O,n;HaKO , HeCM0TpR Ha RBHbie 

y crrexM , CK0JIM0T Mq e cKaR 6oJie3Hb rrpo,n;0JI:>KaeT 0CTa

Ba TbCR O,[l;HOJ1 J.1 3 HaM6oJiee CJI0:>KHbIX rrpo6JieM C0Bpe

MeHHOJ1 o pTo rre,z::i;MM. TaK, ,n;o KOHIJ;a He M3yqeHbI 3TMO

JI0fMR M rraTo reHe 3 , B qacTH0CTM, caMoi1 pacrrpocTpa

HeH HOM cpopMbI - M,D;MOIIaTJ1qecKoro CKOJIM03a , II0-

3T0MY 0 TCYTCTBYIOT 3TMorraToreHeTw-recKMe crroco6br 
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JieqeHMR. TeM H e MeHee oqeBM,[l;H0 , qT0 paHHRR ,n;Mar

H0CTMKa , rrpocpMJiaKTMKa M CMCTeMaTMqecKoe K0HCep

Ba TMBH0e JieqeHMe ,z::i;aHH0ro 3a60JieBaHMR II03B0JIRIOT 

CHM3MTb pMCK pa3BMTMR rpy6bIX ,n;ecpopMaIJ;MJ1 l103B0-

HOqHJ1Ka [4, 5]. 
PaHHee BhlRBJieHMe HapyrneHMJ1 ocaHKM MJIM 

cpopMMpyIOrn;MXCR CK0JIMOTM-Y:eCKMX ,n;ecpopMaIJ;MJ1 

B03MO:>KHO rrpM rrpoBe,n;eHMM MaCCOBbIX CKpMHMHrO

BbIX o6cJie,n;oBaHMJ1. IT PM 3T0M, B C0OTBeTCTBMM C 

C0BpeMeHHbIMM rrpe,n;cTaBJieHMRMM , CKpMHMHfOBbIJ1 

MeT0,ll; ,ll;OJI:>KeH 0TBe-Y:aTb pR,n;y Tpe6oBaHMM: 6bITb 

HeMHBa3MBHbIM , o6ecrre-Y:MBaTb o6oeKTMBHYIO perM

CTpau;MIO CMMITT0M0B, K0JIM-Y:eCTBeHHYIO M Ka-Y:e 

CTBeHHYIO ou;eHKY CTerreHM rrp0RBJieHMR cpyHKLl;MO 

HaJibHbIX OTKJIOHeHMM, MaKCMMaJibHO B03MO:>KHYIO 

CK0p0CTb ,n;r1arH0CTM-Y:eCK0r0 rrpou;ecca [6]. B HaCT0-
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HII.J;ee BpeMH pa3pa6oTaHbI li1 rrpe,[J;JIO:>KeHbI ,l];JIH Mac

COBOro BHe,[J;peHMH MeTO,lJ;MKM li1 CKpMHMHI'OBbie CMC

T eMbr, rrpe,[J;Ha3Ha qeHHbie ,l];JIH BM3yaJibHOro BbIHB

JieHMH ,[1;ecpopMau;m1 I103BOHOqHJ1Ka, TaKMe KaK My

a poBaH TorrorpacpMH [7], pacTpoBaH cTepeorpacpMH 

[ 8] li1 ,[J;p. C 3TOJ1 u;eJibIO ycrreI.lIHO MCI10Jib3yeTCH Me

T O,lJ; KOMI1bIOTepHO-OI1TJ1qecKOJ1 TOrrorpacpMM (KO

MOT), pa3pa60TaHHbri1 B HoBocM6MpcKoM HI1I1TO 

[9]. IlpMMeHeHMe BbilllerrepeqJ1cJieHHbIX MeTO,lJ;MK 

I103B0JIHeT BbIHBMTb yme o6o3Ha qJ1BllIMeCH ,[J;ecpop

Ma:o;MM I103BOHOqHJ1Ka, HO Tpe6yeT BbICOKOM KBaJIM

(pMKau;MM Me,lJ;MIJ;MHCKoro rrepcoHaJia M HaJIJ1qJ1e crre

IJ;MaJIM3MpoBaHHbIX arrrra pa THO-rrporpaMMHbIX KOM

ITJieKCOB. II pe,[J;CTaBJIHeTCH u;eJiecoo6pa3HbIM pa3pa-

6 oTa Tb MeTO,lJ;MKY rrpe,[J;BapMTeJibHOro cpopMMpOBa

H MH rpyrrrr pMCKa ITO CKOJIMO3Y C « OTCeBOM » 3aBe,lJ;O

MO 3,lJ;OpOBbIX JIMIJ;, KOTopaH MO:>KeT 6bITb peaJIM30-

B aHa BpaqoM 06II.J;ei1 rrpaKTMKM MJIM cpe,[J;HMM Me,lJ;

rrepcoHaJIOM B xo)J;e ,lJ;McrraHcepHoro o6cJie)J;oBaHMH 

,l];eTeM li1 ITO,lJ;pOCTKOB. TaKMM o6pa30M, 6y,lJ;eT yMeHb

llleH ITOTOK rrau;MeHTOB, HarrpaBJIHeMbIX K OpTorre

,l];aM, li1CI10Jib3YIOII.J;MM 6oJiee TOHKMe li1 crreu;MaJIM3J1-

p oBaHHbie MeTO,lJ;MKM ,l];JIH YTOqHeHMH ,l];MarHO3a. 

llIMpOKO li13BeCTHbI 6J10MexaHJ1qecKJ1e MeTO,l];bI ,lJ;J/1-

a rHOCTMKJ/1 cpyHKIJ;J/IOHaJibHbIX Ha pyllleHJ/IJ1 orropHO 

,lJ;BJ/lra TeJibHOro arrrrapaTa, B TOM qJ1cJie c rrpJ1MeHeHJ1-

e M KOMITbIOTepHOJ1 CTa6J1JIOMeTp1i11i1 [ 1, 10, 11]. I1c

ITOJib3YIOTCH 6a30Bbie J/1 BeKTOpHbie ITOKa3aTeJIJ/1 ,lJ;BJ/1-

meHJ/IH u;eHTpa ,r:i;aBJieHJ/IH TeJia rrau;J1eHTa Ha cTa6J1JIO

MeTpJ1qecKoi1 ITJiaTcpOpMe, TaKJ/le KaK CMeII.J;eHJ/le BO 

cppOHTaJibHOJ1 J/1 carJ/ITTaJibHOM ITJIOCKOCTHX, ITJIOI.IJ;a,l];b 

CTaTOKJ/1He3MOrpaMMbI , CKOpOCTb rrepeMeI.IJ;eHJ/IH J/1 ,z:::i;p . 

Bee OHJ/1 Hecrreu;J1cpJ1qHbI ,r:i;JIH paccMaTpli1BaeMoi1 rra

T OJIOrJ1J1, ITOCKOJibKY, ITO3BOJIHH orrpe,r:i;eJIJ/ITb HaJIJ1qJ1e 

J/1 CTerreHb BbipameHHOCTJ/1 CTa TO,lJ;MHaMJ1qecKJ1X Ha

p yllleHJ/IJ1 y rrau;J1eHTa' He 1i1HcpOpMa TJ/1B HbI C TOqKJ;I 

3 peHJ/IH BbIHBJieHJ/IH J/IX rrpJ1qJ1H. 

HaMM Ha rrpOTHJKeHMJ/1 ITOCJie,l];HJ/IX JieT Be,r:i;eTCH 

p a3pa6oTKa HoBoro crroco6a aHaJIJ13a cTa6J1JIOMeTpJ1-

q e cKMx CJ/lrHaJIOB , yqJ1TbIBaIOII.J;ero J/IH,lJ;MBJ/1,lJ;yaJibHbie 

o co6eHHOCTJ/1 rraTOJIOrJ1qecKoro rrpou;ecca y Kam,z::i;oro 

rrau;J/leHTa, C u;eJibIO ITOBbillleHJ/1.H 3cpcpeKTJ/IBHOCTJ/1 ,lJ;J/1-

a rHOCTJ/IKJ/1 J/1 ,z:::i;wpcpepeHIJ;J/laJibHOJ1 ,D;J/larHOCTJ/IKJ/1 cpyH

K LI;J/IOHaJibHbIX Ha pyweHJ/IJ1 orropHO-,lJ;BJ/lra TeJibHOro 

a rrrrapaTa. B pe3yJibTaTe rrpoBe,r:i;eHHbIX J1CCJie,r:i;oBa

H J1M orrpe,r:i;eJieH Ha6op HOBbIX rrpli13HaKOB, I103BOJIHIO

I.IJ;J/IM rrpeo,z::i;oJieTb He,r:i;ocTaTKJ/1 , o6ycJIOBJieHHbre rrpM

M eHeHMeM 6a30BhlX CTaTJ1CTJ1qeCKJ/IX J/1 BeKTOpHhlX 

CTa6J1JIOMeTpw-IeCKJ/IX ITOKa3a TeJieM [ 12]. 

IloJiyqeHHhle rrpli1 KJIJ1HJ1qecK011 arrpo6au;J1J1 pe-

3 y JibTa Tbl ITOKa3aJIJ/1 BbICOKYIO J/IH(pOpMa TJ/1B HOCTb pa3-

p a6oTaHHOJ1 CJ/ICTeMbI ITOKa3a TeJieM J/1 3cpcpeKTJ/IBHOC

T J/1 crroco6a J/IX J/ICITOJib30BaHJ/IJI ,l];JIH ,l];J/larHOCTJ/IKJ/1 J/1 

,[1;1i1cpcpepeHu;J1aJibHOM ,l];J/larHOCTJ/IKJ/1 p.r1,z:::i;a 3a60JieBaHJ1J1: 

rrocTTpaBMa TJ1qecKoro ocTeoa pTpo3a roJieHOCTOrrHoro 

J/1 TapaHHO-ITHTOqHoro cycTaBOB , ITJIOCKOCTOITJ/1.H , ,r:i;eT

CKOro u;epe6paJibHOro rra paJIJ1qa , ceHCMTMBH0M a TaK

CJ/IJ/1 rrpM IT0JIJ/IHeMporraTJ/IJ/1 J/1 ,z:::i;p. yqJ;ITbIBa.H aKTyaJib

H0CTb paHHeM ,D;J/larH0CTJ/IKJ/1 CK0JIJ/IOTJ/lqecKOM 6oJie3-

HJ1, pa3pa6oTaH MeT0,lJ; o6pa60TKJ/1 pe3y JibTa TOB CTa-
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6MJIOMeTpJ1qeCKJ/IX TeCTOB, OCHOBaHHbIJ1 Ha HOBOJ1 CM

CTeMe ITOKa3a TeJieM. 

UeJib MCCJie,r:i;oBaHJ1H: pa3pa60TaTb crroco6 cKpM

HMHroBoi1 ,r:i;J1arnocTJ1KM Ha qaJibHbrx cTerreHei1: (I - II) 
CKOJIJ/I03a C J/ICITOJib30BaHJ/leM KOMI1bIOTepHOJ1 CTa6M

JIOMeTpMM. 

MATEPl1AJI 11 METO,Uhl 

O6cJie,D;OBaHO 4 7 qeJIOBeK B B03pacTe OT 18 ,z::i;o 20 

JieT. J,13 HJ/IX 11 rrau;J1eHTOB C J/1,[J;J/IOITaTJ1qecKJ1M CK0JIJ/1-

030M I J/1 II cTerrem1, Bep1i1cpMu;MpoBaHHbIM peHTreHo

JIOrMqecKM, BOI.lIJIM B rpyrrrry « CKOJIJ103 » , a 36 qeJIOBeK 

6e3 OpTorre,z::i;J1qecKOJ1 li1 HeBpOJIOrMqecKOM rra TOJIOfMM 

COCTaBMJIM rpyrrrry «HOpMa » . 

KJIMHJ1qecKa.r1 arrpo6au;MH pa3pa60TaHHoro crroco-

6a CKpMHMHfOBOM ,r:i;MarHOCTMKM CKOJIM03a rrpoBe,r:i;eHa 

B ,r:i;Byx rpyITITax ,r:i;eTei1: B B03pacTe 7-8 JieT. IIepByro 

rpyITITY « CKOJIJ103-KOHTpOJib » COCTaBMJIM 12 ,z::i;eTeM C 

,r:i;MarH030M J/1,D;MOITa TJ1qecKJ1J1 CKOJIM03 , li13 HMX 10 -

I cTeITeHM , 2 - II cTeITeHM. B o BTopyro rpyITITY «Hop

Ma-K0HTpOJib » BOI.lIJIO 12 ,z::i;eTeM 6e3 ITaTOJIOfMM. 

CTa6v1JIOMeTpJ1qecKoe MCCJie,D;OBaHMe ITpOBe,r:i;eH0 Ha 

KOMITbIOTepHOM CTa6MJIOaHaJIM3aTope CTa6MJiaH-01 

(3AO «OKS «PMTM » , TaraHpor). I1cITbITyeMbIM ,z::i;oJI

meH 6bIJI B TeqeHMe 20 c CTOJITb HeITO,D;BM:>KH0 c OT

KpbITbIMM rJia3aMJ1 , coxpaHHH ecTeCTBeHHYIO HeITpM

Hym,r:i;eHHYIO IT03y. ,I(JIH Toro qTo6bI He OTBJieKa Tb CH 

Ha ITOCTOpOHHMe CMrHaJibI , J/ICITbITyeMbIJ1 (pMKCMpOBaJI 

B3r JIH,D; Ha MeHJIIOI.IJ;J/leCH ITO u;BeTy Kpy:>KKM Ha 3KpaHe 

MOHMTOpa , ycTaHOBJieHHOro Ha ypOBHe rJia3 Ha pac

CTOJIHMM 2 M , li1 cqJ1TaJI KOJIJ;IqecTBO KpyroB 6eJioro 

IJ;BeTa. ,I(JIH ITOBbillleHMJI ,lJ;OCTOBepHOCTJ/1 ITOJiyqaeMbIX 

,z::i;aHHbIX Ka:>K,D;OMY o6cJie,D;OBaHHOMy 6bIJIO ITpOBe,r:i;eHo 

ITO TPM aHaJiorv1qHbIX TeCTa c ITepepbIBOM B 5 MJ/IH. 

IIo Bbr6opKaM CTa6v1JiorpaMM Kam,z::i;oro o6cJie,z::i;ye

Moro ,l];JIH cppOHTaJibHOM J/1 carMTTaJibHOJ1 KOOp,D;MHa T 

ITepeMeI.IJ;eHMJI u;eHTpa ,r:i;aBJieHMH 6hlJIJ1 Bhl,D;eJieHhl 

J/IHTepBaJibI ,D;BJ/1:>KeHMJI C ITOCTOJIHHOJ1 CKOpOCTbIO M 

OITpe,z::i;eJieHbI: ,lJ;JIMTeJibHOCTb Kam,z::i;oro MHTepBaJia 

(delta_t) J/1 cKopocTb Ha HeM (V), a TaKme qv1cJio MH

TepBaJioB C pa3JIJ1qHbIMM ,lJ;JIMTeJibHOCTHMM 1i1 CKOpoc

THMM. Pe3yJibTaTbI 6bIJIJ/1 8KCITopn1poBaHbI B ITporpaM

MY 06pa60TKJ1 6J10MeTpJ1qecKMX ,z::i;aHHbIX « Pa,z::i;v1KaJI » , 

c ITOMOI.IJ;bIO KOTOpoi1: 6bIJIM ITOCTpoeHbI ,D;MarpaMMbI 

pacce.r1HJ1H (delta_t , V ) J/1 B ITporpaMMY Statistica v.6.0, 

B Kopoi1 6bIJIJ/1 rroJiyqeHbI rMCTOrpaMMbI , xapaKTepv1-

3yIOII.J;Me pacITpe,z::i;eJieHMH MHTepBaJioB (delta_ti , V). 
IIocKOJibKY cpopMa M rra paMeTpbI ,D;MarpaMM li1 fJ/ICT0-

rpaMM ,Il;JIH carJ/ITTaJibHOJ1 KOOp,Il;MHaTbI B rpyITrrax «CK0-

JIJ/1O3 » M « HOpMa » He OTJIJ;IqaJIMCb , TO B ,D;aJibHeMI.lieM 

J/ICITOJib3OBaJIJ/1 TOJibKO ,D;aHHbie ,D;JIH cppOHTaJibHOJ1 KO

Op,Il;MHa Tbl. EbIJIM BbI,D;eJieHbI MHTepBaJibI Heli13MeHHO

ro ,D;BM:>KeHMH MMHMMaJibHOM ,D;JIMTeJibHOCTbIO delta_t 

0 ,0 2 c , KOTOpbre YITOpH,Il;Oqv1BaJIJ1Cb ITO B 03pacTaHMIO 

CK0p0CTM, HOpMMpOBaJIMCb Ha MaKCMMaJibHbie ITOJIO

)KJ/ITeJibHbie ( BeKTOp CK0pOCTM HaITpaBJieH BITpaBO) M 

0TpM:u;aTeJibHbie (BeKTOp CKOp0CTM HaITpaBJieH B JieB O) 

3Ha qeHMJI J/1 u;eHTpMpOBaJIMCb ITO HY JieBOJ1 CKOpOCTM. 

HopM1i1pOBaHv1e ITO3BOJIHeT yqJ1ThlBaTb pa3JIMqJ;IJI B 

CTeITeHJ/1 pa3BMTOCTM MbirueqHoro aITITapaTa J/1 HBJIH-
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- re~eHT_t 

re~eHr_2 

- fb~eH1_3 

- re~eHr_4 

- re1111eH1_s 

- li!U)ltH1_7 

-f'ellJltHT_8 

- reLJIIClir_9 

re111u1111_10 

- fbllJltHT_11 

fil~eHr_l2 

P11c.l. rv1cTorpaMMbI MHTepBaJIOB (delta_ t i, V) ,n;JI.H o6cJie 

,n;yeMhIX J/13 rpynnbl «HOpMa » (a) M rpynnbI «CKOJIJ/1O3 » (6). 
delta t. - ,n;Jiv1TeJihHOCTb MHTepBaJia HenpepbIBHoro ,n;BM

meHM~ 
1

(B c) , V. - CKOpOCTb ,lJ;BM:>KeHM.H (B MM / c) , p - KOJIM

qecTBO MHTep~aJIOB (B a6COJIIOTHbIX 3HaqeHMJIX). 

P11c. 2. fpacpMKM pacnpe,n;eJieHM.H CKOpOCTeti ,lJ;BM:>KeHMH , 

ynopH,n;oqeHHbIX no BO3pacTaHMIO. 

3,ne cb JtI Ha p½C . 3-6 OCb a6CQJ!ICC - HOpM½pOBaHHaR CKOpOCTb , 

op,nJtIHaT - KOJIW--IeCTBO JIIHTepBaJIOB OTKJIOHeHJIIR BJieBO JII Brrpa

BO OT QeHTpa. 3e.rreHbIM TpeH,n - HOpMa , KpaCHbIM - CKOJIJ!I03. 

P11c. 3. 30Hbl «HOpMbl » J1 pMCKa no CKOJIMO3y. 

P11c. 4. Pe3yJibTaTbl TeCTMpOBaHM.H rpynnbI «CKOJIJ1O3-KOHT

pOJib » (a) v1 rpynrrbl «HOpMa-KOHTpOJib» (6). 

1- Hop1u - c,onKOO I 

46 
- Hopt,ta 

- c-
-n,1411tHr_1 
- Oau;,<tKr_2 

-n,UJlewr.) 

- naittetlT'J> 
-0,1\fltHT_f:I 

=1---+---+--1---+----1 -naitt•'"J 
-n,191 • ..,._e 
- naUJltKrJ,l 
- n,U/1...,._1 
- 041.111tKT_11 

n11411eKT_12 

P11c. 5. PeHTreHorpaMMa (a) M np:nMep TeCTMpOBaHM.H (6) naQMeHTa II., 6 JieT C JieBOCTOpOHHMM M,lJ;MOnaTW{eCKMM CKOJIMO3OM 

r py,n;ono.HcH:nqttoro oT,n;eJia no3BOHoqH:nKa II cTeneHM (yroJI Ko66a 15°). 

P11c. 6. PeHTreHorpaMMa (a) M np:nMep TeCTMpoBaHM.H (6) naQMeHTa r., 7 JieT C npaBOCTOpOHHMM M,ZJ;MonaT:nqecKMM CKOJIMO3OM 

rpy,n;ono.HcH:nqttoro oT,n;eJia no3BOHoqH:nKa I CTeneHM (yroJI Ko66a 1 O°). 
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e TCR Heo6xo,n;MMbIM, B qacTH0CTM, npv1 o6pa6oTKe ,n;aH

HbIX_ o6cJie,z:i;yeMbIX pa3JIJ1qHbIX B03paCTHbIX rpynn. 

PE3Y JlhTAThl J1 06CY1K,UEHJ1E 

Ilpv1Mepbl TMnMqHbIX rMCTOrpaMM , xapaKTepv13y

IOII.J;MX pacnpe,n;eJieHv1e MHTepBaJI0B (delta_ti , V) ,n;JIR 

o 6cJie,z:i;oBaHHbIX rpynn «H0pMa » M « CK0JIM03 » , npMBe

,z:i;eHbl Ha pv1c . 1. OTqeT JIMBO BM,D;H0 yMeHbllleHMe K0-

JIMqecTBa MHTepBaJI0B 60JiblllOJ1 ,D;JIMTeJibH0CTM, yBe

JIMqeHMe qacT0Tbl n0RBJieHMR MHTepBaJI0B MaJIOM ,D;JIM

T eJibHOCTM npv1 0,D;HOBpeMeHHOM paclllMpeHMM ,z:i;v1ana-

3 0Ha CKOpOCTeM MHTepBaJIOB M BbITRfMBaHMM BBepx 

MMeIOm;Mx KOJIOKOJI006pa3HbIJ1 BM,D; ceqeHMM ,D;JIR qmK

c v1poBaHHbIX ,D;JIMTeJibHOCTeM MHTepBaJI0B Ha rMCT0-

r paMMe o6cJie,z:i;yeMoro M3 rpynnbI « CK0JIM03 » no cpaB

H eHMIO C rMCTOrpaMMOJ,1 3,D;OpOBOro. 

yqJ1TbIBaR , 1.JT0 HaM60JiblllMe M3MeHeHMR (pMKCM

p oBaJIMCb npv1 ,D;JIMTeJibH0CTM MHTepBaJI0B delta_t 

0,02 c, ,n;aJiee paccMaTpv1BaJiv1 ,n;v1ana30HbI HeM3MeH

H oro ,D;BM:>KeHMR TaKOM ,D;JIMTeJibH0CTM. 

IloJiyqeHHbie ,D;JIR delta_t 0,02 c cpyHKQMOHaJib

Hbie 3aBMCMM0CTM, xapaKTepv13yr0w;v1e pacnpe,n;eJie

HMe CKOpOCTeM ,D;BM:>KeHMR, ynopR,D;Ol.JeHHbie no B03-

p acTaHMIO, C00TBeTCTB0BaJIM BM,z:i;y KpMBbIX, xa paK

T epHbIX ,D;JIR ycTQJ,1qJ1BOro y,z:i;epmaHMR paBH0BeCMR no 

JII06oMy npM3HaKy y 6v10Jiorv11.JeCKMX o6'beKTOB, HO 

0 TJIJ1qaJIMCb ITapaMeTpv1qecKM B rpyITnax «H0pMa » M 

«CK0JIM03 » . Ha pv1c . 2 ITpe,z:i;cTaBJieHbl ITPMMepbl KpM

BbIX ,n;JIR ,z:i;Byx Tv1nv1qHbIX ITpe,z:i;cTaBv1TeJieM Kam,n;oM 

r pynnbI. KoJiv1qecTBY MHTepBaJI0B cpv1Kcv1poBaHHOJ1 

,D;JIMTeJibH0CTM, HO C pa3HbIMM CK0p0CTRMM, onpe,z:i;e

JIReM0MY ,D;JIR Kam,n;oM CTa6MJIOrpaMMbI, C00TBeTCTBy

e T npoeKQMR qacTM KpMBOM Ha 0Cb a6CQMCC, T.e. ,D;JIM

H a C00TBeTCTByIOw;ero 0Tpe3Ka. Ilo3TOMY o6w;ee K0-

JIMl.JeCTB0 MHTepBaJI0B ITPM nepeMem;eHMRX BnpaB0 

JIM60 BJieB0 - 3T0 paccT0RHMe no OCH a6CQMCC OT 

HYJIR ,z:i;o MaKCMMaJibHOM HOpMv1poBaHHOJ1 CK0p0CTM , 

3 acpv1Kcv1poBaHHOM ,n;JIR o6cJie,z:i;yeMoro, T. e. ,z:i;o KpaH

H e M npaBoM Jiv160 JieBOM T0l.JKM OT ,z:i;eJibHOM KpMBOM. Ila 

p e 3yJibTaTaM CTaTMCTJ1qecKOJ1 o6pa60TKM Bcex ,n;aH

HbIX 6bIJIM BbI,D;eJieHbl 30Hbl H0pMbl M 30Hbl pHCKa ,D;JIR 

CKOJIM03a OTHOCMTeJibHO KpMBbIX y,z:i;epmaHMR paBHO

B e CMR (pv1c . 3). 
Yl.!MTbIBaR HenOJIHOe nepeKpbITMe 30H, MO:>KHO 3aK

JIIOqJ1Tb, qTQ KpMBaR np0M3B0JlbH0 BbI6paHHOro 06-

c Jie,z:i;yeMoro 6y,z:i;eT ITPMHa,z:i;JiemaTb O,D;HOM M3 BbI,D;e

.rreHHbIX 30H JIM6o qacTMl.JH0 HaX0,D;MTbCR B o6JiaCTM 

H eonpe,z:i;eJieHH0CTM , HaJiv1qv1e KOTOpOH o6ycJIOBJieHO 

B bIC0KMMM Tpe6oBaHMRMM CTa TMCTJ1qecKOJ1 ,D;0CT0Bep

H OCTM pa3JIMl.JeHMR. CeqeHMR 30H ITO OCH HOpMMpO

BaHHbIX CKOpocTeM Ha ypoBHe MaKCMMaJibHbIX IT0JI0-

)KMTeJibHbIX (nepeMem;eHMe BnpaBo) M 0TPMQaTeJib

HblX (nepeMem;eHMe BJieBO) H0pMHp0BaHHbIX CKopoc

T e M He nepeKpbrnaIOTCR. TaKMM o6pa3oM , B KaqecTBe 

,z:i;v1arHocTv1qecKoro ITpM3HaKa ,D;JIR 0THeceHMR o6cJie

,z:i;yeMoro K rpynne pv1cKa no CK0JIM03Y ,n;ocTaToqHo 

Jt1 CITOJib30Ba Tb BeJIMl.JMHbl OTKJIOHeHMJ1 BJieBO M BITpa

BO OT cepe,z:i;MHbl 0Tpe3Ka C HY JieBblMM 3Ha qeHMRMM 

CK0p0CTM ,n;o Kpai1HMX ToqeK C MaKCMMaJibHblMM H0p

MMpOBaHHbIMM CKOpOCTRMM. Ilpv1 BM3yaJIM3aQMM ITPO-
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CTeMlllMM npM3HaK0M RBJIReTCR nona,n;aHMe JIM6o He

nona,n;aHMe npoeKQMM K0HI~eBbIX ToqeK KpMBOJ1 B 0T

pe3KM, C00TBeTCTBYIOID;Me Bbillleonpe,n;eJieHHbIM ceqe

HMRM 30H «HOpMbl» M «pMCKa » . 

Pe3yJibTaThl anpo6aQMM cnoco6a CKpMHMHrOBOJ1 

,n;v1arH0CTMKM Ha qaJibHbIX CTeneHeM M,D;Mona TMl.JeCK0ro 

CK0JIM03a y ,z:i;eTeM 7-8 JieT B rpynnax « CK0JIM03-K0H

Tp0Jib » M «H0pMa-K0HTp0Jib » np0MJIJIIOCTpMp0BaHhl 

pv1c. 4. CKOJIM03 6bIJI T0l.JH0 ,n;v1arH0CTMp0BaH y 11 ,n;e

TeM, B 1 cJiy1.Jae noJiy1.JeH JI0:>KH00TPMQa TeJibHbIM pe-

3y JlbTa T. y 11 ,n;eTeM 6e3 npM3HaK0B na TOJIOI'MM npM 

BM3yaJibHOJ1 MH,D;MKaQMM KOHCTa TMpOBaHO nona,n;aHMe 

HOpMMpOBaHHbIX CKOpOCTeM B COOTBeTCTByIDw;yro 30HY 

H0pMbl , B 1 CJiyqae 0TMel.JeH He3Haqv1TeJibHbIJ1 BbIX0,D; 

3a ee rpaHMQbI. 

Ila pe3y JlbTa TaM npoBe,n;eHHOro MCCJie,n;oBaHMR no

JiyqeH ,n;v1arHOCTJ1qecKMJ1 npM3HaK, n03BOJIRIOID;MJ1 OT

HeCTM o6cJie,n;yeMoro K rpynne pv1cKa no CK0JIM03Y -

K0JIJ1qecTB0 MHTepBaJI0B ,D;BMmeHMR C n0CT0RHHbIMM 

CK0p0CTRMM ,ZJ;JIMTeJibH0CTbIO delta_t 0,02 C. 3TOT npM-

3HaK xapaKTepeH T0JibK0 ,D;JIR cppOHTaJibHOM CTa6v1-

JI0rpaMMbl , onpe,n;eJIRIOm;e i1 nepeMem;eHv1e QeHTpa 

,z:i;aBJieHMR CT0n Ha onopHOM noBepxH0CTM B 6oKOBbIX 

HanpaBJieHMRX ( ,n;BM:>KeHMR BnpaBo-BJieB0 ) . 

y o6cJie,n;yeMbIX J13 rpynnbl «H0pMa » K0JIMl.JeCTB0 

MHTepBaJI0B ,D;JIR n0JI0:>KMTeJibHbIX ( BnpaBO) M 0TpM

Qa TeJibHbIX ( BJieBO) nepeMem;eHMM no OT ,n;eJibH0CTM no 

BCeM, noJiyl.JeHHbIM Ha HaCTORID;MM M0MeHT ' ,n;aHHbIM 

KJIMHJ1qecKOJ1 anpo6aQMM M3MeHReTCR B ,n;v1ana30He 

OT 211 ,n;o 448 ; ,D;JIR M,D;M0naTMl.JeCK0ro CJia6o Bbipa

meHH0ro CK0JIM03a - OT 498 ,n;o 732. fpaHMQbl ,z:i;v1a

na30H0B, B K0T0pbie nona,n;aIOT 95% Ha6JIIO,D;eHMM, pac

Cl.JMTaHHbie no CTaH,z:i;apTHOM cpopMyJie Mean ± 
1,96 · SD (Mean - Bb16opoqHoe cpe,n;Hee , SD - cTaH

,n;a PTH0e OTKJIOHeHMe ) M 0Kpyr JieHHbie ,n;o QeJibIX Kpa T

HbIX 5 3HaqeHMJ1 , C0CTaBJIRIOT OT 215 ,n;o 415 MHTepBa

JI0B ,ZJ;JIR «H0pMbl » v1 OT 500 ,n;o 700 MHTepBaJI0B ,D;JIR 

CJia6o BbipameHH0ro CK0JIM03a. C yqeT0M oco6eHHOC

TeM cpopMMpOBaHMR rpynn pHCKa , a MMeHH0 Heo6xo

,D;MMOCTM yBeJIMl.JeHMR 1.JYBCTBMTeJibHOCTM 3a Cl.JeT B03-

M0:>KH0ro CHM:>KeHMR cneQM(pMl.JHOCTM , npv1 0Kpyr Jie

HMM ,z:i;v1ana30H rpynnbl pv1cKa paClllMPRJICR , a ,n;v1ana-

30H «H0pMbI » , Hao6opoT, cymaJICR. '9:yBCTBMTeJibHOCTb 

M cneQM(pMl.JHOCTb , paccqv1TaHHbie ITO CTaH,z:i;apTHOM 

MeTO,D;MKe ,D;JIR OKpyrJieHHblX ,z:i;v1ana30HOB M qJ1CJIO

BbIX ,n;aHHbIX, paBHRIOTCR ,D;JIR 6a30BblX rpynn « CK0-

JIM03 » M «H0pMa » 0,91 M 0,86 C00TBeTCTBeHH0. ,UJIR 

,z:i;Byx rpynn ,z:i;eTeM « CKOJIM03-KOHTpOJib » M «HOpMa

K0HTp0Jib » B B03pacTe 7-8 JieT qyBCTBMTeJibH0CTb M 

cneQM(pMl.JHOCTb MeTo,n;a C0CTaBMJIM C00TBeTCTBeHH0 

0,92 M 0,92. 
Ha pv1c. 5 npe,n;cTaBJieHbI peHTreHorpaMMa v1 TM

nv11.JHb1e pe3y JlbTa Tbl CTa6MJIOMeTpv11.JeCKOro TeCTMp0-

BaHMR C BM3yaJibHOJ1 MH,ZJ;MKaQMeM , 1.JeTKO n03BOJIRIO

w;eM OTHeCTM naQMeHTa K rpynne « CKOJIM03 » . 

Ha pv1c. 6 npe,n;cTaBJieHbI ,n;aHHbie caMoro CJI0:>KH0-

ro M3 o6c.rre,n;oBaHHbIX naQMeHT0B. ,Umr 0TPMQa TeJib

HbIX MHTepBaJI0B delta_t 0,02 c , xapaKTepv13yr0w;v1x 

nepeMem;eHMR QeHTpa ,n;aBJieHMR CT0n Ha onopHOM 

IT0BepxH0CTM CTa6MJIOMeTpv11.JeCKOJ1 n.rra TcpOpMbl B Jie-
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BO, OTMeqeHO rrorra,n;aHMe B BM3yaJibHYIO o6JiaCTb MH

,Il;MKau,1111 rrp11Ha,r:i;Jie:>KHOCTJ1 K « CKOJIJ1O3y » . A ,[J;JIR rro

JIO:>KMTeJibHbIX MHTepBaJIOB , CBR3aHHbIX C rrepeMew;e

HJ1RMJ1 u,eHTpa ,z::i;aBJieHMR CTOIT BrrpaBO, MapKep OKa-

3aJICR pacrroJIO:>KeHHbIM Ha rpaHMIJ,e 3OHbl « CKOJIJ1O3 » . 

II p11 aHam13e rrp11q11H e.n;11H11qHoro cJiyqaR JIO:>KHO

OTp11u.a TeJibHOM ,[J;J.1afHOCTJ1KJ1 B MJia,z::i;wei-1 BO3paCTHOM 

rpyrrITe BbIRBJieHO, qTo y pe6eHKa MMeeTCR OCJIO:>K

HeHHbIM aKywepcKMM aHaMHe3. C ,z::i;11arHO3OM p e311,z::i;y 

aJibHoro rropameHMR u,eHTpaJibHOM HepBHOM CJ1CTeMbI 

C cpopM11poBam1eM CJ.1H,Il;pOMa r11rrepaKTJ1BHOCTJ1 J.1 .n;e
C!)J.1IJ,J1Ta BHJ.1MaHJ.1R rrau.11eHT C paHHero BO3pacTa Ha

XO,Il;MTCR Ha .n;11crraHcepHOM Ha6JIIO,D;eHMJ1 y ITe,z::i;11a Tpa 

J.1 ,n;eTCKOro HeBpoJiora . yqJ1TbIBaR 3TO o6CTORTeJib

CTBO, MO:>KHO rrpe.n;rrOJIO:>KJ1Tb, qTo J13HaqaJibHO OpTO

rre,z:i;11qecKJ1M .n;11arHO3 6bIJI ITOCTaBJieH HeBepHo J.1 B ,n;aH

HOM CJiyqae CKOJIJ.1O3 He RBJIReTCR 11.n;11orraTJ.1qecKJ.1M, 

a OTHOCJ.1TCR K rpyITrre Hei1poreHHbIX CKOJIJ1O3OB, KO

TOpbIM rrp11cyw;11 MHbre rra ToreHeT11qecK11e xa paKTe

p11cTJ1KJ.1 J1 cpyHKIJ.MOHaJibHbie HapyweHMR, qTo Tpe-

6yeT ,n;aJibHei1wero 113yqeH11R. 

BhIBOnhI 

1. B pe3y JibTa Te rrpoBe,n;eHHbIX 11ccJie,n;oBaH11i1 

BbIRBJieHbl CITeu,11cp11qecK11e ,[J;JIR CKOJIJ.1O3a J.13MeHeHJ.1R 

cpopMbI fJ.1CTOrpaMMbI , xapaKTep113yIOw;eiii qacTOTy 

ITORBJieHJ.1.H J.1HTepBaJIOB ,[J;BM:>KeHJ.1.H C ITOCTORHHbIMJ1 

CKOpOCTRMJ.1 rrp11 rrepeMeru;eHMJ.1 u,eHTpa ,n;aBJieHJ.1.H 

CTOIT Ha CTa6J.1JIOMeTp11qecKOM ITJia TC!)OpM e BO cppoH

TaJibHOM ITJIOCKOCTM. 

2. Ha OCHOBaHJ.1J.1 aHaJIM3a KpMBbIX pacrrpe,n;eJie 

HJ.1.H J.1HTepBaJIOB pa3JIJ1qHbIX ,Il;JIJ.1TeJibHOCTeiii, yrropR

,z:i;oqeHHbIX no BO3 pacTaHMIO cKopocTei-1 , o6HapymeHa 

3aBJ.1CJ.1MOCTb Mem.n;y KOJIJ.1qecTBOM J1HTepBaJIOB C pa3-

JIJ.1qHbIMJ1 CKOpOCTRMJ1 ,[J;JIR ,Il;JIJ.1TeJibHOCTJ.1 0,02 C J.1 

oco6eHHOCTRMJ.1 .n;11HaM11qecK11x rrpou,eccoB rrp11 y.n;ep 

maH1111 paBHOBeCMR B BepTMKaJibHOM ITO3e , xapaKTep

HaR ,Il;JIR o6cJie.n;yeMbIX C 11.n;11orraT11qecKJ.1M CKOJIJ.1O3OM 

I - II cTerreH11. 

3. Hai-1,n;eH ITPJ.13HaK - KOJIJ.1qecTBO J.1HTepBaJIOB 

,Il;BJ1:>KeHJ.1R C ITOCTORHHbIMJ.1 CKOpOCTRMJ1 ,Il;JIJ.1TeJibHOC

TbIO 0,02 c, I103BOJIRIOill;J1M orrpe,z::i;eJIRTb rrp11Ha,r:i;Jiem 

HOCTb o6cJie,n;yeMoro K rpyrrrre p11cKa ITO CKOJIJ.1O3y. 

4. Pa3pa6oTaHa MeTo,n;11Ka cKp11H11HroBoiii .n;11arHo

CTJ1KJ1 Ha qaJibHbIX CTeITeHeiii CKOJIJ1O3a C J1CITOJib3OBa

HJ1eM .n;arrnoro rrp113HaKa, KOTopaR He Tpe6yeT rrp1106-

peTeH11R ,z::i;oporocTORill;MX arrrra pa THbIX KOMITJieKCOB J1 

I1O3BOJIReT cpopM11poBa Tb rpyrrrrbI pMCKa ITO CKOJIJ1O3Y 

Bpa qaM o6w;eiii rrpaKTMKM MJIJ.1 cpe,n;HeMy Me,n;11u,11Hc

KOMY rrepcoHaJiy ,n;JIR ,z::i;aJibHeiiiwero HarrpaBJieHMR 

3TJ1X rrau,11eHTOB rrpocpMJibHbIM crreu,11aJIJ1CTaM. 
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