[R1TRuU[rtwul [ vl [tud tJHguRrRBUES[B A[T

AllJuch/[euvrRBuesRE | Jaurodtuwuvlr1 3

K U1 R
ARYRY[HS[B sufR2uvut3, ad ftuve, [LJLrrcr

anrafo Il o efleslflaesoc L uwwsrogirdwictil ¢c
ARYRY[HS B suv[f2uvuf3zé
IR[f [ Mmd1L RSO 1 IRLOU[]?P1L3IM [ BE
R JR[f Moy RY[HEHSRE sfruvtf]? |
fovrtRrROS 3

VIllert JeagRrRBes [ B o [rrruorot dr
VYOHUBRY UYLVt dsuRrRY [ S B Sf1LA[T ]

21-22 dzts W B to W

fLuslid ¢of ¢mf 150
2019



1

®Zok ¢,
zOJ o dy

@ ded

[al
(2l

cdn
d¢ts
O¢ Bis sk ¢

ud med
tt 1 d¢

CtsdaW j e dzyd d fr22d
G tsfy.

Ho dcOls ez Bzl

o dzj € O dzH
a3 Ofis ff tetfI®irii esmid 2 ME

{ j HOCHtsipls Oo dIs j dz' :

COdzZHdHOI fjHOGSGE(]
ANztcOj o
Oded € O

[al
(2l

At Oijfa.c teshdzO o dzi2010. 4k dzj te

1 d g

¢ 5 dzls te ts dz
fe0Cqyuj M¢ 2
dztsw B 696 .20 U MG .

6

6 3
ISBN 978-5-91730910-1

Ul $796.012(063)
11 s75.7

b
bl

B aNwe. B0 ©
.d."m_.O O&W_r.%H_.m._q.qnn.vaLr
&M: TU 5 T B8T o8

B.d.?fa Eo H8w:=z0 .Jrq.MC.S
oo™ .80+ B, ucPul8gy
Foo 0082009 wuNO D .8
D201 8050 o8B0 gy
— 8 <8Nm0 B oo
bt =D ET 9 ENEn LN
E"1+=0000 w— .Iv.lc.@o ko l")]
—I<FuoEBP go~ac® =g

11 s75.7

Is, 2G4 &

EAnJla [Ilufcf M e HE BN O tc iPIE OjH gdtiafvf yj M S 52

ISBN 978-5-91730910-1
C Iz dz



&

Je1r {1130 193t olJr1iRrRC s{1Art

VIR mdL RSO T
G110t dud Y
VIRrR[f[mdrRrRY[ESR[ [u1[13 v m
g}l [toRITERLOU[ [ P11 3M [ [ BHUIRE

ViR ItmérRrRsd rIRLGuI[ 71 3Mm sl [+
R lrroeolJ1RrRYTY
T {turg
V s JtrURY[HSR[ R 11t OSURY[HSRT
IR{frmorrRYpes Ll s{rvvt{fc 1

V. Rl [[?17 1 o1 R tTUrr1Vv]fP2udu ] Rud
VL JRrR{JUtmorrRSL Tt hXkrmuf] I



@




$
urs 796. 88

Prmfrz s wflrtzrrevl 1oy RO Uy
s{fYysd zuvdr LR Ju JturrR v vCr(/.
lz3ufs{B slo6J]RARSOARR

pdzHtesMtse 1 . R

3

¢ dzdetsIs Qly diyls Ols ! | ff € OLIDjdeDdztE dztyg dsdits ctw[tfvtc jd1
fsHotsHtse € Mo jtoh jdeMmilseotseo Odad ¥ sjrddCd
swy j dzsOlsdzj Istse or MsC 52 CoOdzdWdSC Oydd.
sMdeso Odzr dz0@ dMisdz' L soa Odedd ME stetsMmisdats?2
TemaMotion.

sdzt yjor ju niazds@ ClO hlsOdzed ls ctekzHd.
o MsC 2 CoaO0OdZdWdCOyYydd. uwCttotshmisdzOW o dH

S skzOdz @eONMstc] o dzseo OdzdvW = tOL dzd YydztsG ts
fodL ] ] dvss Iffprdsdsy ¢ dzOMMdud MEtsets Hats)
mMiBw tjLkd OIsT 9 twre¢j d o Itsdkyti. ]
shdetseo dzOY BtsStc! BO L O dzzyh k¢ Mgz, ¢O0¢
Is s dzy € J . 1 di3i Mis | f Is 4 d3, Bisdz! M dzfnls ot

lswy j dzsQJsfd 64 LY Oy dzj dzd 2 [1. tsshcz® ) fij flas M€ d
ksdyss, Csktstr?2 fefssdls dL §sHi j BO "k
qrlyjd o djdg hj?2 fnlSJUJdZd

I CdOmMmduj MS sd Istsdyc oY OF fj dzs® if J' & &

9rHjdwels ftoesBdzj d3F ots olsts tsr?dzm@u’nl&q’u;{ﬂwS&
swy jdzsOlsdzj Istse 1 Ists B dzfs nOtGOEQ]BQ@dWBGWJhJ
ftosB dzj B3O ©MlsOjIsMw OColstdzjod ditsl?] .d o dzOflst

A j dz! dmmdzi Hfsh O pae J¥ dzd Is ! fSHABHT ¢ fm
sjrddSd bsdzyt¢o "isOdzeed Gls & tooOmdf ¥ ¢l id

[ jltsHT d tstccd OdedL OYJOte Ot filsdzj H sl jOREEG €
My stclsmdzj dzetse MBtodzs?2 CdBBOdzH ' t smfipdd t
MCstemisds?2 odHjMmi j&Sd (250 €/ M) dzO®
(Wd B dsdzOls t sifdd) . 1 dHj shizjuy@We th shHid
d Its2 ¥j beuySd. | dhhmdj Hses Oddd OdOd
Clstster 7 Mitstklsfdj dd §5C0L0dkd Metd dk
Mstej o dzgso Odzed W 1 . lBtcOBISC O § tsdzkz 4 dedz
szt jMmise dv dzOM! M f sSBWBE ¢ i o f to SEQAsds] "dgdcets
dimmdzj Hse Oded™w dL Z2yOdzd i+ 9 jtelsdC Odz dzr §
MestesMisd Ctdy® ctedW¥ O hilsOdzdd. 1tsq’d34ts'
f5COLOdyr &0 tdMmkdSOr 1 d 2.

5



N A
\\ //
ING ]
[qmlzem@ts@cls;teqmlsqgo o jtlsdCOd dzs?2
fitejBinhjddy hNisOdwtnd &86RGOEI dsls
HismisdyHmaf v Ists (ROBRdzls ¥ d S MOyYydd MmdzOtew HO
20N
/1T N\
/ N
/
p N
b
N\
A / V= V=0
N / =
b~ / T
N ,7/ =

t M dsOE@ClsjtdmMsdS O o jtelsdC Odz dzs2
S stetsfilsd Hody jded W hisOWeed o Istsdzyt

tdLkd IsOIsr dMmMmdzj Hse QdzdwY d dr GeMEY¢
] zs Btsdz UYdgRGHBo ¢ Mtse j t6h j dzfflse 5
tolsfdzj detse o9 Oy dets tsftcjHjdzdls! iqw ) ¢ d3j
sdz L so OdzmY Y SHEBYG StEMSIsdstcr &OLIT. o/ Odz s
o dad Is j dz' dats 2 LWWJ G 63 o dzis flg® g O dzis iz dzd & ff
o dzd Is j dzt dzts 2 IS jWRAzdRSIsdd o s iHstifts zO ¢ O dzO  dzO «
ttOL yoe o COyjMmbe] SColtttset {ftoj HdzOC
Njded2, feswedwshdimw ftod of ftsdzdzj dac
Cs2 CoO&d¥dSOydd. 1 &Ohjd& Mdkzyoj
o dzts 2 thdsthds OPts dgBdeH ' sMdd 5 Iswy j dzt
B d&z UjBYdosdasds RBqtcO ( HOtzge) s M BB KR
tclsmdsg dz2 =~ 2) . 1 s, dzj 1lsts G dzOo datsj .

telsmd3d dzts o L OC dz¥ yOdztsfiy! 9 Is ts d3, ylsts
g MEsdzZys © §fsmdzy fsHl jBO hisOdze d o

OFFNRIQA® QO
vy

PEFIGEOIOIIOS
g==l3 "0 G E FI

)]



&

dz2j dBj &z ftesBdzj 3B M oltts? YOM: 8 1 s
LOo jtoh O h Ow yOfyls! ¢ dOfMmduyjMStsets Itsdys
Clsts, MtseMmlse jdadets, d o' L o Odzs [Huldsdztcls Blsteo
btsdzySj hlsOded tls ctlzud L O fifudijisdaditye j toh
M stelsmdsj g0 ~ 2.

[fMdzseo dz' | tjLEzd OIsT dMMmdzj H 5@z v
ftse j oh j dziis o ts olOszEY ¢ @& j A is@dpdfE O 1O de to lE0d to d f
3 dusAsyded dz, uybt 1 dzgj ftesdLotsdz dz" j ted
sB OB 5ls Odzdz" | COHtT M stetsMis dets 2 odHJj M
Codasztose MY Stols fydsjCdsls laf g jVd@dz " fis Olsizs df,. s
Mz yown ftoj HMisOo dzj dz RO jtedOdzr Hj2Misol

1 2

t dizdasEL B3 MY stelshdj 20 ~ 1 o Bsgjdds Hts
(Mdzj oy d3iddel® W d CMOydd o dasyded yo-n

1 2

tdizdisEL 4 MY stelshmdj 20 -2 o GBs®jdls HtEs
(1-fdzj o Msdgf das W IdCMOYddmy e@sPied yor ( 2

1ted OdzOdzdL § ntc O o dag dsfy BAZUz" § 5 BHOQRAD JRd3
o dzd &30 ded j HzO 1SHQHET L OWdSCMdtetse Odz ftsLT
hlsOdegd 52 BOS fid 3O dz! dats cHiSs o] fridsj Aitg j O dggard W jLo adgtst
7



@

dzc © Bk Jj dzif d§H Histadgk= G.Is su § S ®Rls i &g Odkzdzts o3
5y § dadidte OEMsid s fipliztb ls ! s o r f tpW3iEd diz] to TAO
HJls! f sHMthtstOshgdzjideGB dZj ] { € tdats 3 ydgr 2
ddCd. 10 OBBtcj ] MBcAEBHRe ®z&9jtcr B
jls. Gl tLdZOYOjl, vyt td L O0¢d ydlsy
s r0O0ddk @ Hd3, fsHAtHB ¢ Mo,
M sddsmMdi3ifigOr LOHz ) ¢t CBdsABZdL Oyd g 2
d2 ftd of f§ tsdzdzj dzdsdOC Is sBfuROBE t3ls

5B OL dzfs o' ff t5dzdaw Is ZrBH f SH h
Y

9

O T ISR NS T
FRrH-w0nggo
T
Q—

o

M jidze f sdtsy jddw shdeso " 9 O Isfpyw
Oz yujMStsds OdzOcdzdL j. 1 OSSO ¢
B Z2Od3 d Istej dzj cOd3. 1 ted By H] dd
L0k Mw d Cdzdyj Mlse jdde” 3 ¢
OO ROCMd BOd dZOv MCtshis! o j tolsd S
1,73 &/ M. v Mistelshmdjdd ~2 1kt
teh j dzdzs tsyj o d H dzts, ysts ftd ftwsydn,
oltstets? MY tstelsmdsi dz ¢cteOLEcsdz j Isé O Usdsizetizdz H
tOBEISOjIs dB3jdzjd ! ¢ Bdesdzd ydzts.

1 OC dzs yjtdaffg j Hy deder | ety dedv I€tcOy O
fMtse j toh | dzfiseo 59 Oded © sjrdedSd IsdzycoO hilsO

Foo@=a g--tc @@ n

toro=w
v =@

o' MEC 2 CoOdqUkCE@idd SHABHT &sckls BT I
LUWjCkde dzsE s oHOfjOHS'O HciPdifde?j, ftod € sl
Efddd?2 MdjHkjls feds&OHr 8 O! ¢ [#dOLw H
I 5L dstsy dzts, dztse’ j f tSH A SHS) RCdzdiftfo jlstashdudgifls o t
Clozwi ikl o wodzjdr ftod OdO&IL] 1§ OO®,

MtcOo g WA ydzdld 2 Oydzr » fsHAaBHtSe ) tHdd®
fteddydiflz, MHj ZOSdsdBEz HdY tr 98¢0

vff  fifiells j tOlskzter :

lLodHtesmMsof Mdis e dr J dzOf tcOo dzj dzedw TMtse j teh
ftsH] Jd&3BO hIlsOdzed dO© cGtkH! HAv Isdyto bk Isw
R . dzHtesMtse /[ / 1B nO0dzd SO HoadGE O] dzX C
Codadstetsdzr o MPtstelsy : dBOIjtedOdzr WlsH fikstetsh
Oz Yde®sIsdyj M¢ 2 C-B4lzl jomsjvoryaf'd , 2 02137 G . |
CtsmMikzH OteMmise j dzdzOY OCOHJBIWW WdLdud MEts2 €Iz
csmMikzH OteMmise j dzdzOY OCOHJj BBIWifpt¥figls .d yud MS-52 Gl
[smMEo 0O ; [ OO CO, 2017, d. 5

2. RO OQuUzise, 1 Podmd diissMmis! tjL zdz! SOSO 9
dbwv. ROOdzse [/ / U W NE@EsHEES ddjdisdg® s ¢ o O
DoAndLSEd SEttOuREBY stels, 1974



&

3. 10ydesyns Ry suigdedeftsyd MC s Ii3Phls | tefl
10ydstemsd?2 // 1dckjE@adt®d . CogsledEr ik
1. [. oydqumeipeal2. AdLSbkd-BLwPB3.§ niscls,

4 odzHtotsMise , ubotej d3j dedz §J] MiejHMlsa O o d3j |
OOddL O IjnddSd of IkW.yj s de-ohstxiiisakis/c d
kwy jd&s?2 OldzjlsdSd. o¢CkkOd dz j ftetse dzj o
fsHEtsa € j 9ffnts§ts§90dzq’ d y d tedspdsQ dpdfr Glzr
I Mmishid2 m¢ fm &34 Y H ZSROdES B dptidEgllz Wpdgt® M Is
f0Clsdyj MS 2 IS A g g UMEN O todtls o j dzdzOW O
gL duj M 527 [CAdO IRk -, 4-12.

5. mOMmddz odedIs j¢dz! dat BO OdzOdzd to toif W fddas O d
TOEOCljsdMisdS treaSO hlsOdked o kHOYdZ
kwyj dZsOldzjlstse o' MisCfs? .0 O Pue.d) 1 . R
¢ deH totsfiytsp) dd' /j L O dMS d jloedd enj to fif dj ISrBEEBEY Isddd3
- 11(165).-4 . -398.6

[ S sdddlsj d ZOv Jd¥stdoydw B Ol

ddzHtesse 1 j SiEORz Gez®B d fij H O ¢, ts Csu@jtd CiRr
ROk ydz 2 MisistelzH dzd €mail: Ril@Ngafkud A s |,

| Oy dzj Hise Ols j dz' MS 2 ddemisdlsizls o dalf t
[sMC e MC 82  ctsd bz HOXhisjodiddddz % d L d uj S 2
[ OORBeC O,  shMdw

Apifu disMCBseMCOY cfkH O®iglsaf judedz® s 2
Ckdz sEwfe [ OkORsaC O,  shhdw

APPROACHES TO IMPROVING THE TECHNIQUE OF
THE JERK OF HIGH QUALIFICATION WEIGHTLIFERS

Androsov P 1.

==

Annotation. The article shows the ideology and technology of determining
approaches to improving the technique of jerk for highly qualified weightlifters.
The presented materials are based on the use ofdgighd shooting (250 fps)
and the Tema Motion program.

Key wordsTechnique of jerk, Highly skilled weightlifters, Higpeed video
shooting.
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INDICATOR OF FUNCTIONAL ARM LENGTH IN
VOLLEYBALL PLAYERS OF DIFFERENT SPORTS
QUALIFICATIONS

Alexandrova N.E.

Annotation. The article describes the method of determining the
functional length of the arm and presents data on the value of this indicator in
volleyball athletes ofdifferent sports qualifications and persons regularly
engaged in physical culture and sports. The direct correlation dependence of the
result in the throw of a stuffed ball from behind the head on the functional length
of the arm is determined.

Keyword.Athletesvolleyball players, the functional arm length.
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THE TECHNIQUE OF LIFTING THE BAR IN THE
SNATCH IN MEN AND WOMEN WITH DIFFERENT
TYPES OF TRAJECTORIES OF THE CENTER OF MASS
OF THE PROJECTILE

Atlas A.A., Shalmanov A.A., Skotnikov V., Baurin A.t .

Abstract.The article discusses the results of a comparative biomechanical
analysis of the movement of the COM barbell in the snatch of weightlifters men
and women of different qualifications. Bilateral video filming was conducted at
the Championships of Moscow aodmpetitions "Olympic hopes" in 2018 and
2019 on the basis of the school of the Olympic reserve No. 2 in Moscow. The study
involved 154 athletes (77 men and 77 women) of different qualifications (from 1
youth category to MS) representatives of all weiggitegories. In processing
attempts with the best result in a jerk were taken. The analysis of laws of change
of kinematic dynamic indicators of movement of a bar in a snatch at weightlifters
of various qualification of men and women with different tygestoajectory of
a bar registered during competitions is carried out. In the process of processing
the material obtained indicators of horizontal movement of the COM rod
measured relative to the vertical line drawn from the initial position of the COM
projectile characteristic of the three main types of trajectory of the center of mass
of the projectile in the snatch. The comparative analysis of the received indicators
revealed one of the reasons of lifting of a bar in a shatch on the irrational
trajectoryequally characteristic both for men, and for women.
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recording, weightlifting exercises technique, weightlifters of different
qualifications.

Bibliography.

1. Zaharov, A. A. Organizacionnoetadicheskie i nauchno
pedagogicheskie sostavlyayushchie biomekhanicheskogo kontrolya v sporte / A.
A. Zaharov, A. A. SHalmanov, E. A. Lukunina // Fizkul'tura i sport: vospitanie,
obrazovanie, trenirovkd.2018.i = 51 S. 2629.

2. SHalmanov, A. A. Tipologa traektorij i napravlenie dvizheniya CM
shtangi v ryvke / A. A. SHalmanov, E. A. Lukunina // Materialy Vserossijskoj
nauchnep r a k t . konferencii ¢cBi omekhani k-
bi omekhani cheskij -Rlonoyabryal2017ivMoskvpqr t e e
Malahovka, 2017- S. 201207.

3. SHalmanov, A. A. Organizaciya i provedenie tekushchego
biomekhanicheskogo kontrolya tekhnicheskoj i fizicheskoj podgotoviennosti
tyazheloatletov / A. A. SHalmanov, E. A. Lukunina // Materialy Vserossijskoj
nauchnepraktichek o j konferencidi ¢Sovremennye
napravleniya podgotovki sportivnogo rezerva i kvalificirovannyh kadrov v uchilishchah
ol i mpi | sk o glé fewalyz2017 §. Maskva, 2057- S. 147152.

4. Gorizontal'naya skorost' i pokazatgdirizontal'nogo peremeshcheniya
CM shtangi pri vypolnenii klassicheskih tyazheloatleticheskih uprazhnenij / A.

A. SHalmanov, V. F. Skotnikov, A. A. Atlas, A. P. Bayurin // Materialy
Vserossijskoj nauchnp r a k t . konferencii ¢Biijpimekha
bi omekhani cheskij -Reonoyabryal2016ivMoskvpqr t e e
Malahovka, 2016- S. 224 231.

5. SHalmanov, A. A. Tipologicheskie osobennosti traektorii i dinamiki
skorosti shtangi v ryvke dvumya rukami u tyazheloatletov vysokoj kvalifikacii v
usloviyah sorevnovanij / A. A. SHalmanov, V. F. Skotnikov, A. V. Panin //
Materialy Vserossijskoj s mezhdunarodnym uchastiem ocaonchnoj nauchro
prakt. konferencii ¢Kineziologiya ty:
innovacionnye podhody v podgotoe vysokokvalificirovart
1-3 noyabrya 2012 d. Malahovka, 2012 S. 1223.

6. Bartonietz, K. Biomechanics of the snatch: Toward a higher training
efficiency / K. Bartonietz // National Strength and Conditioning Association
Journal-19967 - 1 8 .R. 24 31.

7. Isaka, T. Kinematic analysis of the barbell during the snatch movement
of elite Asian weight lifters / T. Isaka, J. Okada, K. Funato // Journal of Applied
Biomechanicsi 1996.i © 1 2i .R. 508 516.

8. Threedimensional kinematic ahsis of the snatch of elite Greek
weightlifters / V. Gourgoulis, N. Aggelousis, G. Mavromatis, A. Garas // Journal
of Sports Sciencd.2000.1 ~  1718P. 643 652.

23



A%

Additional information about the authors:

Atlas Alexander Alexandrovichi teacher of the Department theories and
methods of weifgtlifting sports A. S. Medvedee-mail: wateBko@gmail.com

Shalmanov Anatoly Alexandrovichi doctor of pedagogical Sciences,
Professor of biomechanics Departmegtnail: shalmanovbio@bk.ru;

Skotnikov Vitaly Fedorovich i Candidate of Pedagogical Sciences
ProfessoHeadof the Department theories and methods of weightlifting sports
A. S. Medvedeve-mail: skotnikov1962@mail.ru;

Baurin Alexander Pavlovichi seniorlecturer of the Department theories
and nethods of weightlifting sporta.S.Medvedev,
e-mail: Alex-box1970@mail.ru;

FSBEI of HE "Russian State University of Physical Education, Sports,
Youth and Tourism{SCOLIPE) Moscow, Russia

vrs 797.212. 4
1 24

IV Vst RARS[ [1T dc wsftJfuu? R [u]]
mét dsuv(tReURSR ARs[ ¢ 1¢ I (1]
R 1 JefrrirRm Jrovtoém rRrRevOl AR

I el tRrRyurtes S V[ olodrRrRR st ]

I Otc OB OdgwaO tgn.Oztso R . 1 .

¢ dzdzts Is O WRdLWiz Yy O dzd fy ! dL d3j dzj dzd v tsfydzts o dz'
f5COLOjdzj2 yYydqedz® dz0@ fjtesr n d ftsidzj
Mftcddzs j M sd3 § dzOo Oded d Ctesdzy @3 dzO Gt
cdHEEBOCEMdUjMS 2 MdusecwO¥dd. 1 Mol
MtcOo dzj dzgd W BOMIY jdtstwoy sipf EROEE S ' 7 tLOL oW H S
podzzstedydS dzseo 52 MCssmisd, kj&fO d ho
MekClkzter yd& dzo.

szt yjor jofidse®@ydC dztso Otts 7C stefgffyls f dzls ,
M JHBCEOW W

J JHJcmmmq$ L dzOodetdjj ©OMfEshlst

sy ded © Odzd v LWWjCIsdoe detsfisd sjrded S d tf dzc
adzlzlstsq’uq’gdztsatsz mMetstetsmisd (JAw) §jitoj dgih
M stelsmd3d dzO ([Afuvw) . ] sfdeso datsdz O dzO«
gL d3j dzgj ded i ¢ Btcd isEzls@az'dakgts MCstotsmisd [ 4] .
dmimdzj Hse OdzgdWw d&3d BT dzts o " WwWo dzjdes d HBEC OL G



l Ay d MejHdzj 2 MCtstesMmis: ¥  dzOs O w O I
Be detse j dedzts? MEstetsMmisd d  dgjtecjiIsdud S d dizd
[ BT jHjEA dr | Ho dyJ ded W Csde Yydetsfmilsw d&sd ¢
f zZOo Olsj dz' desds yqdCdzj Btsckzls kdj dz' h Ols! d dz
fMdzj Hise Ols j dz¢ dats, o jddyds Ols: d dzd z dzj dz
f z09o Odzdw [ 5] . g ydlsOj Ismw, Yylsts ko j dzd yj o

e A dziMS stesMmisd dzO f sfistsw dzdets a3 Ztctso dgj
Ldzjtecjlsdyj MEts?2 MmissdBsmisd HodeOlsj d dzs:
OdzOdzdL 1 Au ftod  zOo Odzdd Stotsdzj 3 dzO cGtlz
Mestetsmisd  &zOs Odedw Mkh jMseakzjls dzj M tsdz §
mSsiglsd o ydsdazi [2].

Ajdzr tQeSstEjHjdzdls! ROwLOSIjte dL dj dzj

MsmMisOo dzw s h j 2 odzzlsted yq ¢ dztso 52 M stesMmlisd
fsCOLOjdzj?2 yYydeédz© dz0 fjteoar a d §tsfmdzi Hdz
ZO 100 RBibtwttss Cttsdj dd dO ctlkzHd.

[dbHr  ded s@BGdY ) fydzj fHisspiPdasiovs d3 + €y J
fteddev dzd [z y O ldfddits o4y @3le|OQudddef | dztsR o © o OGAT Iy [
M stelsO t sMimMdd, BtHdd COdHdHOI o dOMIs] tof
(otsLteOMmls 19NO, 5 dzjls, ttsfls 1830 Mebats R
BOMMJ 2dzj tL1uvAasufduv Mytwishd] dOd {tj H dC
100 Bibstetse Stsdzj 3 dzO ctekzvd M dBOSC Md ROz

10 fiteara d Homdzi Hdzd R Ho OHYyOIsd fw

sojHjdO {§tsHotsHAOY o dHIJ50MI LidgeS &L O @ fipls

YHsEts dL ftesfdzr etse BF dzO Mddem tesded L  tot

MlsGoadzwes h j2? odgzlstedyde dzsoacs? MEstetsMmisd,

JBidd BjlssHsR cdHeOSCEMIsdyd MS 2 MY d

gi3j dzaj dzed d 1 WW jCIsO [ 5 dzj tcO.

] f o iz L © ftHotsHdts?2 odHJBLOY dM(

tedHjdzjder MdzjHEehdi TC0O0L0OIjdd yds dzo

i BOSCMd@3Odz detsy L dzOyd dzdj 3G dztvo jidzdzts 2
dzd B3O dz! dats j L dzOyj dzd § B3c dabs i b fladatz] | € 2@t
stesisd Yo - ytdQuiags Mis o dfjoy HET o t6j &3W yd ¢ dzC
ddzdite tejLbzd sOltse dLdBjtejddw Htcj HMISOS
cOBBISCO dqLdi3jtejdzder » d ftetsdLoHdz 7 B¢
SCteOd3d3 St at ids fi 2D L®o dzf dzq jjdz OB SIS
jtedsHtse yYydedz0 s odHjLOfdmwdg. [Isdatst
¢ dzO s sfmls Oo dzv dzd fn sflsd 30dz! dzts 2
j Wisj dzt dzesfistfitc f dids p wts®, § toj Hdztsy j dedzs2 | . R

ICSa@ - IQEed SOOI
—o-gEg e S FHFOS

25



A%

vOoBdgdEd B3] t@EOLZd YO f cCOLOIsjdzj?2 odzzlstedy
dfmf " skzj et v. 5. (BOMsjtt MiselsO) dO

f z0oOdzedd 100 o3 CStesdzj &3 dzO cGtoklz

AOL"™ GCtjBCO
1 8COLQ)asH on 1 sSHIsW ([ IslsOGdl "™ RtsH
osHE| | Pn?® 90Odzd j| 90Odzd|] dL ot
® 3/ 1,2 1,6 1,7 1,7 1,4
® a3/ 1,2 1,3 1,3 1,4 1,3
o, &/ M 1,2 1,5 1,5 1,6 1,35
Yoo, d§ 0,0 0,3 0,4 0,3 0,1
T, M 0,02 0,12 0,3 0,26 0,04
[J,ledz sOlIsT d dA dfstdihzpy Hnifrided J O dzOdzd L ©

d2 BT dzts ttfntg JH jidijsdets, dadlsias oz dzO S
dd dzOBdz¢ HOdZOM! Isj dgH j deydw € fdad
ydeS dz/ a3d dz. v sty R dMfr skzj ik -

fteswoe dzj dedW i3 Elstsddzj dzdvw d Mist
d. | &z Pedwilsdzi sdls! , ylsts § OHj dzd J
Msjtese MIBtlsO Br dzs fOSCIsdud MSd o +
MtcOo dzj deds Mt M tstlsmMd3j OB BBdzi § dad
5 &/ ). 1 dv §tsHH] o) Oded e | B lezfz@ f) dflS jsdz'ts
SOdZ-Cf"" BZOMIsj O M stcls O fsdz L s Odzd fy-
ts syYHJjddw HdMlsOdzyd(d: 9 fjijteotsdd Mmdzkz y
] bi®kfOo (M 6Ftdts N8 tcQde§ dedf o3 ez Jizd
sodzgi 1,6 d, O ofts odos teasydd dindzkzdg@yjd Ildsijddstc
ydQdz/ digiiazOCts L Ists § OHjdedj S td3tf j deffdtot
5 HEts 1, 8 3. V MY tklsmdyd dese B tsdzj §

ydlsj dz' desj bkd3jde "jddj d "OcO, d Isj st
10 obttes? ftsdse dds 'HIgjs®dA dq dzdzls jodi.
ZzO ko j dzd yd dzOfm+ tsls dats iy d0s, j 1d2 20860 , 4) G ofsj2 S
fosdppdih jMise jddzs L O Muyyls ke j dzd-
9 00O d t{t®H degdieddigsf WdzO® 0, 146 N0, 54 fj
Htsdzy dlsj dz dEsmif i tc faBGs Yy O dzO B t5dz! M
lohj {HdOC s 9 J dzd ud dz dL d&3j tej dedz" =

SO dzv ¥ M Y@ - ) AElsAlsdmisd yj MSd L dzOydds' .
jIsj tof j dzd . l J oW Isdzts, ) ftetsyg iMfnj B
Hiswegdoeo OdzadWw Mmddzd CaPBtc™ Otz dysH K s IsOC d
n MY stelsfydzj dgr Bse dzd § sdzzydls: fts
ddzdyj dzdv HtesHtsdydlsj dz desisd Hj2Mmlsadw

no oo r
SO
WSm:g

7 G- o5

UEOF R @
I
& 11
O
Q_

L NI NES e e el E&I-Q.

o~

Q—E%m]]mﬂ

CHFFEA-FOT G-
(78
i
g

N o 3 gesm 0o

N
»



&

vtoj Hdzj j L dzOyj dzd jYws Dz B@UzdR KA j(tots:
50¢ d k& MYytstshd s |6 Odrgf efkSs s ©dc
(0, 7N0,09 &/ f d 0, 7NO0, 19 &/ f, Mttslksjlst
JIsHjdzt dzr &3 dzOf tcOo dzj dzd j 5 dzOh j 2 OB BIsT
Hazd s j dzt detsfylsd f jtedtsHise ftse jteh Oj &3 7 Gtej
sflsdBOdz d&' &3 BsHjdz' dz 5 R OwLOSIjtdMmisds O
v efmjr dfmfr bkzj &3 o toffj tely figslts Q dzfAs® tg CAddss |
fstezSlskzter Yyd< &z® MmEzh jMmlse j dades tsls dzd YO dzd |
sls dzd ud § sls ®BOMjtetss Mfstlso, £ MY st
slsdztsfyd Is j ozt dz" j Hazd s j dz' dztsfyls ofl | ¢ H jidtels ol u dz'
L 2O yddz dzsls dzd yOdzd i) Hickze 5l HZEO. s§OC
COYHBEB Mistlsmdi 2O j Mis: dgqdzHndeo dH EOdz' dzC
lted Mijdzj GfjtedsHtses yYydedzd £ HBOMj tetss
9" Oy j dzdzOW OfMd B3di3d Isted ydesMmis! otej d3j dedz’ 7 ¢
fsL Od3d yd B £ mMstlshmdsj dese BBsdzj § dzdL §15°
OBz WOMY toj Hj dzj dzdj BSlsdesfdlsj dz dz' 7 H dzd
Hobkrn yYyd& dzOr f dzOo Odzedw Ctotsdzj d3 dzO GtelzH d
sls Hdzdlsj dzr desfylsd yd & zO
RMY " sk j ] jtedBH' %Y @ dz dzts )
CoOdzd ¥ d¢ | I 1 IV
13 37 13 37
° - fe 15 36 13 36
18 31 21 30
e A e 23 30 16 31
19 38 17 26
24 s 20 36 15 29
u. | 17 44 15 24
! 22 26 29 23
[ BHjd | 20 30 20 30

| BSd " ddlse j fdziz WQjied SwOB Kusdejs yjl dfs

O Mmd3d " Odadz" § (1 17T Hflzdbdzj Jf J i BT § jdedj (S
Hdzd Is § dz! detsfyls d OB sYdn fjtedtsHBe H S s{
ftoj Hdzsy d Is! 9 GOy Mmlse j SHdtsects dL dzof to
sjrdzdSd § dzOo Odzdw dzO tsMmdetso j o dH j 50dz0dzd |
Il T otsH[f.tej H]j dzj dafs, ylsts dz0 f tsfydzj Hded R
HdMIsOdzyd d Ctetsdzj @3 dzO GtezHn d z MYy stclsf
Edzjdz2 nOjIsfqw i d HzddZO h Oc0O. [ OMmilsj te
o MsE 82 MiejHdzj 2 MEttesMisd dmMytsdz LEs IS H«

27



O ftod MtsrttOdzjddd "M 0OcO; L dOydlsj d d

0. v M stklsdj detso BOMMser 7 tOL W H!
jdg hjdedj d "OcO, d bjBYO HodxJdd?.
jn dmyrilskzjddr 7 Hddlsj dz desfislz o jyddSwlzCzd b
Isj dz desfylsd W OL LORoa OO d ftsHIsW e do Oda
' ' s jteOlsde dzOv Ctstetej Cydw
dBgz@ dets?2 Hdzd s dz detsfylsd
dtswtizd 2ls M s Misose Ols Hsfisd Y § dad ¢
OMisjdt€d Mddi3) sted ydesfisd twWOBYIn §is5L
ddSd f dzOo Odedw dzO H tetslswy jdedd o©fj 2 H

s dMsC dzdlsjtcOlskzter :
1.szisﬂcfdz, Rdzzlsted yd
tc Ofyml . IRAzts R d dz,f O%e.ts latdf
8

c

J

J

d W o
4 d

Ot OC Isj tod fijls t§ Gets iy

tc

o)

Etso OV MCstesmis! f

=W

<
dz, | jedzdv /[ v jttedw
ddu d fr]Q!:IztscﬁJ Is-2981.-~ 44 . -48.9
2. st dzsor .l delzlsted yd ¢ dztseo O M€ oisEAN dy  dad«
CtokhH d®. ster diso, ) Blsiso , ] fdzsctcOH B [ / LU Yd
z dzd o J ted il O JHEMR@B.ISO0.2 (-3 2110.6
Atz teso Odzd J sflsd &3O dz! dzts 2 Bdtd3j -
Motej o dzso Ols § dz! dzgs?2 HJ VW Isj dz dzts g fff tc § 6zIO §izg & o
Il R. [JrMmjefts) tblsC tgo.MCudR2 dzdIC. 1 IS Bdzstets o,
ldzeh jdzS s // uvftOoedzj dzdj B d sig &d@idzy ~md Mmls,
seHttadd oMS 2 eMmMikHOmilse j dedz” 2 d.dgndsddszls
1989.-4 . -52.4
4. Kolmogorov, S. Active drag, useful mechanical power output and
hydrodynamic force coefficient in different swimming strokes at maximal
velosity / S. Kolmogorov, O. Dyplisheva // Journal of biomechariick992.1
Vol. 23.7 P. 311 318.
5. Energy cost and irdicyclic variation of the velocity of the centre of
mass in butterfly stroke / T. MBarbosa, R. Keskinen, P. Fernandes, A. B. Colac,
J. P. Lima // Journal of Science and Medicine in Spd2008.-~ 13 (R ) .
262-269.

[ s tsdzded Isj dz! dzOY Qdzstste@OyYdw tsB

1 OtcOBOdztseo 1 dSdls® Mipdzy Saitiys | SEBPHPH tor
vistedd d M@ibeisdodases d Mddem esdedztgfg s f
fter yCts9 9o 9 t5H Iz enjail hasabarsndI@mdilmdzss ,

UOtcn Odztso RO Odz | CORHI[BMSS otff juH OC 56 d Y4
HeYylb®@lW jHisr 1 dsdii rO0dzd S d d J Misj Mise j dedats dz
e-mail: feeria@yandexruy;

Al1Ju tgMigd2Med?2 EMmMkHOtmlse j deder 2 Lz
Skd skzter , MY tstels O, e(dfdfty HRjmsdf =i Usolz@s df L t s i
28


file:///H:/ДОКТОРСКАЯ/Я%20автор%20научных%20трудов/Работа%20с%20Барабановым/2016%20Крылов%20Внутрицикловая%20скорость%20плавания%20кролем.pdf
file:///H:/ДОКТОРСКАЯ/Я%20автор%20научных%20трудов/Работа%20с%20Барабановым/2016%20Крылов%20Внутрицикловая%20скорость%20плавания%20кролем.pdf
mailto:feeria@yandex.ru

&

INTRA -CYCLE SPEED AND BASIC CHARACTERISTICS
OF THE CYCLE ON THE FIRST AND LAST METERS OF
THE DISTANCE IN THE SPRINTER FRONT CRAWL
SWIMMING

Barabanov N.A.,Tarkhanov L.V.

Annotation. In this study the main kinematic characteristics of the cycle
at thefirst and last meters of sprint front crawl swimming were estimated using
hydroacoustic speedography. The results of a comparison between masters of
sports and swimmers of mass grades in terms-oydte speed, stroke frequency
and stroke length, as welk the rhythmic structure of the cycle were presented.
Keywords: intra-cycle velocity front crawl swimming, sprintrhythm
speedography.
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O dzdzs s OVt OB SISOdZO d HBCOL OdZO L W ¢
ftoddsj daj ded v CtRf!' s sjtodets? kjrndsdzsedd ¢s
Licdlsj dz! dzts@ s ¢ s dzls to ts dzw Hf e ' s Boz Y jsdddHve3d d
fMdzOB sfdzr W ON-HG dzjlsj 2 8

sdzg yjor j sfipdrisio O Mz teH B OH o3 dzls sdzd Mils T
kjrodtsdzsedw csddzj Slke, BjlssHdCO tsB Ly  ded

I tshimdd fsydeOjls daj BOdztsj € tsdzd uj
oL BB desilsw oz, dEEeEGiH dH jCl5jiRMs torrRan dgf dzls j 6 6 O
Bdzsetsdz L OadMmdls tlk ftoso Sioddgies]d i'in  ded d@|
B ssHdUd MSd cORslsds § sMmistes dadets 2, 9 G (

kjrndsdzsedd [2]. 1 dOudds) &jfss o st
Ckdz bktw® J W} sGbddujsigssts Mt o dso Odzd 2
o dzsls! Hs fMezenddBfd2MSdr  det (oo

Hiftedodloseo Ocdzdz’ » 5 Mzzr kz.

ltetso j HJj dzdz’ d3d 6 Odzj dimimdzj Hise Oded ¥ d3d
otsLHj2Mbadj] dcte' o BOHKBJdstd dzO [k dzkz yh
Hjjl® M) d&Otkzh jddjd MkzzR O, §smMitsd Sk ddt
pdzdw il d&zO0 { BsYydsdOd d' 2 Wsd, 0 shtss
BHisMIsd, Ldlsdodtsdkdlkz dGBdteses smftedwisds ,
fsojHjddw d Hte. [3]. [HAEZOUS HIED) dOSicHE, o
dzi sBrsHd B ddi3ils! ftcQoddz dzgks IsjrndedS bz H:

4 MOBsets dOYOdZO L OdWIsd?2 B OH i3] dzls ts dats
Brls! dBjibsHdyujmMSd ctoOBslsdets st Odzd L 59 Odz
Htsdzy dzr tejh Ol mMw LOHOYd fHtdeadzj yjlHed® H
MdMmisj BOsdUuj MSsBz bij ddtess sydts®Bz ey,
5B lzyj defdy jisfy Sod &3 W § 2 fls el cf o, u J ofrsefipffd 1S Gixrg]j v Is €
B ssHdCO fHEtSlssoCd HBd 2O MtsH jtoy Ols!
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Cttetej C WdjdEEs e d Uyj MSsets oL Hj2Mise dw.
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EftcOydgj dedw, jets Mystlshdjd sdHdls dz0 dst
oL Od, 9 ftcOo d dz¢ dzts d3 dztxfdfy) §f tedpdiitpdiitE(te ¥ IRt
sBjMijudeoOjlsmw §jtOlsdodr 2 € tsdzlstetsdz
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dMmisj O Wsd ipdfikisgds o ¥ dzzy H j dz f So-lstsjclisef n H ¢
o 5L Btsy dats Q@lzHdEte jd H lrfsiL d de@G® Qs BEh, | s dzO M s to ts
flosctcOdRdsr dzO@ ftejHjdy dedetsj S tsdzd yj lso st

[MtsB j dzdes s 6 ftojHEZOGCO] BBs2 BjlstsHdS
BOH®R]dzlstsdz WodzVjIsfw  tfldcte jdslpcizg sladty W dzts d3 Iz fi
CoRf ' slsjtodets?2 s Sttrrs & dd, 2O thmdetsea j L ted
HodGOIsjdzt dgf » Hj2Mlsad?2 © detwtsoats?2 Wtsttdj
Mo j teh j dzfflso 59 Ols! sy mdzedud MS dJd 1dzj d3j d
MO sMdr " Oh g8 Hjlkj2. 1td {lsd & Hjlj:]
sBtWOL Ho dc Gidsjode 2dz" Rls ACj 2d S ddgj Misjlsdyj M

J
d
J

ksd Ct5 Ctetej Shdtetso Ols! IsjRddClk, ds d
% stedsd oo Oded W, @O shhsej MOBSS sdlsEiso
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31



A%

vOB &z y@diz] tedetsd wWOMGas ] H dzg dad P BUPEH 6 Sis
COL Zdydy & ' OfOS LOdId?2 o fjHOCGEGE

ldH ftHGt stdzlstetsdz] C € MY j tod d&3J
Ctolzf f O Ctolzf f O
ClsOf 1 .| v.| 1.[/1.]v. ] .
I 9 14 12 | 9 | 14 12
g Al 6 10 10 | 4 7 7
(H" R OIlsj dz dzOW 2 3 3
Ujmdzad Uit dOilstsy 7 10 14 | 7 | 10 14
s OCIsdyj mcow | 1 2 3 1 2 3
Rdzls j GtcOdz? dzOW 1 2 3 1 2 3
1tscfd3 U@ dzd jls:0f dzOYOdz' dets ¢ tsi dOA Yz Ul 6 @ldzg| dzj dzc
tOL yd oi0dedo, L1OCtejfdzjdedw d HOdz dgj2h jets Mo

1Odgv Isdf tedigd dzj ded J di3 B ssHdC sBlZUd dz
jdzjdzdj B SR’ s ls] todats? sjodasdzse dd
Adddd 6 BIimwyjoe. CCMYy jtod3j dels BT
dzOyoOdz dztsc s te @L kzdgjdre JOddaf] W 1L IsOf e dkzz B dzj dz
MeMisOeaddz 8 ozpRipglzf dzgfdzef 6O HOdz! dgj 2P jGts
8 dzj HJ az (vOBdZdYyoO 1) .
vtej dgdtetsoatsydsr 2 ftetsyjmim ftoj HiNlsOo dzw dz fr
fsmdzj Hse Olsj dz dg" &3, fsMiskyf Olsj dz' dzg@ &3 Iz o,
HefMdsOlstcdo Oz oL Od dztsfo v L OBt firdzy W 1O df
B3d dzls sdzed Mis s 9, fl Eyjbsdk oL &ksy dsflsj
dz2r s Emdzse dj dg L OdgvIsd?2 wo dzw dzmw ff sflsts
ts dzdzj dzd W Ef tcOy dzj dzd W , BdZzOGEtHOtY ¢ tsistst
' Mmis tc O dzf lsroQ @ Is-j ted] M le de§j d3 H dr
NCddd Eftoydidd dd {it
fowy jdedets M fteddsj daj ded J c
fts fMMdkzrik B OHKR]dSsdd]
O dej dzedv M sBEHECEY b ] i3
Blzyos h j2 ddW stedzsOydd. 1
dzls s dzd fls T sfkh j Mise dzv dzd ¢ tsdzls te ts dz 0
soCts?2 deséd d k¢ fHted jtojdsg M j dadw
LOf sdzsd dzOdzd d dzzyh j sdmfuaddL o 51
fsHBSBtOdzdz | EZitcOydzjdedw B dzd  te
9 OHOfldodzsets WdLduyud MEBsets o tsh
LOCdz¢ yoOjdiIsmw o tBiMmfjudddd {td
Ho G Olsj dz' dats? OCIkdo datfmls d
Yimsdn Mmytsmtedshisj?2 ffkos tsfdr

TEF 003 TO0OS

s
J
s
4
te

g gt T e

TOTQNGE G

I oac

W W KO I H— O 0 —m kI
g v
N eoN)
N
&
7]
©
©

THow

7 &

Dopo IFIT
77 I > g

o 0
SF TS
- O %]
0 o

w
N



My iydoOdz des t©OL tcOB ts5ls O dzdzts 2 ftotsc tc O3B 9
sjirmndtsdzsedd ¢sddzi Slse.

l COyjfmlsej Codistetsdz! dg = dMYfr IsOded?2 B
B OH d3d dzls ts dzj Isj Mmisr 5 IspPdedzd C jo sdz®@uasd3, » |
Ctetsls ¢ OwW f D6 O O | MiEU®tc -HCGPH3 Chde2, o G
MlsOdzH Otelsdzr | Hitej B jdedw 65 § dztsh OHG .

]l dzOyoOdzj fjHOesedyujmMisets 1 MY jteddij
WdLdyj & 52 d sd rdedyd ME 52 fsHGEIsBY
Hijfttdoqieso Odgdz’ & s Mkzznkz, B' dzd B dZOtElz:
syd dde O h dn totse j dz tc Q@ usasdels df dz0 y dHD d4dk
M sBdsilsj?2 (uj kdsyd 2 Bjc, MlOldy]!
poOdsd, fjttjBjhjddj s f§dash OnHD , s
(fsHOYO -HOWLNEON, EHOt -k @dgj ¢ €2 BH@OBY
ftotswodzv jIsmw 9 Mj dehtsBslsstcdz - Otelkh j dz
Ho G OIsjdzt dgr 7 WhkdS yd2, fdkshs2  d3j dzS 52
BOHM®B] dissdzd lstso .

tiLkd KOLT dhtsetotscts Cdstldd &j 00
Codzyj {SMfjtedijdesO o' woddd o < STy jtedd
Hsfmistse j tedz 2 ftodtetsls f 5C @y @jcdejc yj ¢
dmfr sOddw 2 fMdOeshd " Oh d2 &GOd ydStse B
Hjotjos ddjls ({dmkzdese 2) .

140 - 121,9

y 120 1102 103 . -
tc 100 - 236811 '
s 80 .

Y 60 -

4 40 : 17

& 20 - 1,

s 0 : . : : :

' 1 2 3 4 5 6
EssdZstesdz dzOw MG &Y j ©d &3 dzls Oz dzOw

Mk Bl dligh OL Ols j dzj 2 Isj Rdzduj MC 2 ¢t
OB s’ " Oh d &1 AEOdE |y & tsdzls B dz! dzs?2 4 € f

ceff oM fjHOEBEdUjMEBEr 4 Gf
3

1 6 B U Didadtgdzc dzq tets 0 O dzd § f 15 HSEIPELS Tt 8 1Bl OAYO,
o1 f)®iICOEL) Si@WH,0ted ¢ Midgjr "MpmicOelz € d 2 1 fzjHtOjeds /6] dzd W

33



] jLEzd sOIsj ftotso jH] dzdzse s f jHOGKEG
dmfrisejd » Edzyh dddfn! (sS0L0Ojdd o Gt
9" MlOxlz) Csd3 ZHOW], MEsmisd fjtej &g " j dad
119,4
120 - 107,7

b 100 | 92

tc

s 80 65,59 63,

1_4 60 243 51,5

dz 40 1 2 17,

5 20 175, ' 10

0 T T T T T T
1 2 3 4 5 6 7
Es S dzls tots dz! dzO W W CEQtefiptfif i e o5 dzls @ dz' dz€

(MG dBfisE OL Ol dzj 2 Isjnddui MSs2
fdzOB SMd h O" IR0  Hojjelss vikEdseds di ¢ MY j toq d3j dzls O
fsmd fiHO0eteduimitets MY Jjtkd

1 t6q B U Didadty dzc dzd te s 0 O dad § ff b HSOAPE!S Tty tf Bls1 VAL, 3
o1 f)®iICOEL) Si@H,0ted ¢ MidgjMBUOEz € d 21 fzjHtOjeds] /6] dad W

l1tetso j HJ dadets dimmdzi Hise Odad j d fjHOGH

f tod d3d dzd dzd 4 O3 cOL tcOB t5ls O dzdzts 2 BjlssHdSd

csddzj Slse o LOdwWIsdWr BOHMBJdelstsdetsds or wa
f5COL Al jrdtgduj MS 52 foHEBISED dzj dzdzelfpls cfizj filsdzO
1 e jteddzd des Odz! des?2 cwlzffr, C0OC k d&Odz y
Hisfilstse jtedets] EZdzzyh j dzd | (tc<0,05) fs¢OL O
BOdz' ydqStses d HjoaByj$S + SMi-5@ehdsdda®@ iz dats 2
EHO®BO E ROd ydSCtoiddd BUY 3860 tz) @iptedstlr 4
sls 91, 7% Lk d4o0d?,Wd% slp , H passyj €, ™MC stetsk
f dztsh OHC-R 5 8O Rtz 1Mz ydSis Hfj ORy %8 . 1 d&zO
Mse jteh j dziflse 59 Odzed ¥ ¢ wdridsHBddrEGsdi Rdzdz" Fso
CWWjCisde dasfls: d dzOH j 3 dzsfls s § 7 dzd W4
Csdzdy Msots tshdeBC.

34



J HAOC 5, tOLodlIsd Bts s ts to dats 2 W r
OttOdzdzj dz! dzgsc s WstedRdteseo Odedw dr §Mdedy
sMmisOo dzw s h d 7 yJj dzfigfdsdfv? toffj 8 tg Wlgl iPi) o @S d
daduimSdy sy mmr COC Ltedlsj d dats]
4 dz OCIsdo dzts tcOL 9 do O Isfpw ] B3dzOH D j d
smMseMmMsoakzjls EyjsdOvw d M tstlsds ddOw H W
dzts 9 dzOV  dzOte jietz @ £ ©Is Sfjs ffsimiszd O h j 2 d daW¥ ts1
Is § ftedrHdIsMw dz2O Ltedlsj dz' dgr 2 OdzOdzd L
yh jdedj MmMotsIMmlse oded B3Odedw o dzsmdls tOL ¢
Cdds sBteOL 5k, BjlIssHdEC O tBlRZYjddwy Is
dzls Bz Misiig ds, tsMmdetso OdzdzOW 2O 5| § tztzdz
sor Mdls: Ptese j dz tcOLoadIlsdw Wdr dud
des s j 2, s5CO0L OO Stttededtekzs h jji
fllse s OdzO Wstcdzd tetso Odzd & Emlsts?2 yde
dalzﬂsds. 1 sdzlz y4 dzdz § 9 twjLizd sOIsy 1
de’ ModHjlsjdz Misekzels B 1 WWJiClds detsf
dztsdztsGdd ¢ s d-dap § tizg o tbo trudptddztsy sy j Mg
B3 dzls sdzd Miss o .

N T WS (7 R ]

G
T d —Q-ojw
w W

qii)I
ﬁaa S

f
u
]
fn
J
daz
O]
G
]
]
O]
(O]
4
O]

DI W

I::&Imm

s dMss dzdlsj tOlskzter

1. I Oy ydC 59O YUPRH B CO o dOMIstsdz |
@@ ssHdyd ME 4 . ahpdeeydzid 56 @, 3O.disfos S o O
RdzW sted3f j yoB24 ®B017.

2.1 0cyzfdas@ sy detsmisd Htedd3sd dzaj dedw Isj =
H dzw ftseorhjdadw wdLdud ME 2 fsHEBISSO C
BOH Bdzdzipts 59 8zjls. /1 QoylgC sor@f ¢ zrdz, [ . v Oh |
g;gfﬁzf d LOfdmed kdedo  temdi2pls.0 6d dfjlddde )}.. A .

3. u00hIs0Otd Odg, [ . gtse jteh j dzise 5o Odad |
MdzOB sMdz' " O dr B @Hddizplst dd fifisEHtsE & § ¢s§ § daj
I'f. vOhlsPHdOds Oyt so@dclkd // ujstedw

WL duj mS s2i 0War ikt -33.4

[ B sdzdzd Is j dz' dzgOW ddaW stedEOYyYdw tsB Qo Istste
1 OtykCtso© | Odzd dzD H s OIEYHtZ Jf g de@c 56 d YJ fr
f tcs ¥ j &gl gallab73@ambletruy;

s Oh s Otcd Odi ORMingstted U j MS 2 Ckdr skzter , f
A1 fu EMigd2MSd?2 csmkzhOthmise j dadzr 2 ko
Ckdz bkter , My stk O, BE@EK LS & ASPY Jlsikteod L

Bdtsd3j n OAIE joflsfo j dzdats dzO 2,y das [ 8] Sey@ .Y dad ez f) o

35


mailto:galla573@rambler.ru

METHODS OF TEACHING THE TECHNIQUE OF
PLAYING YOUNG DEAF AND BADMINTON PLAYERS
USI NG THE TECHKNNECO&GY i

Barchukova G. V., Tashtarian M.

Abstract: the efficiency of the method of application of computer
technology "Kinect" on the basis of operative visual control for teaching
badminton technique to hearifigipaired children 810 years is developed and
proved;

Keywords young deaf and badminton players, computer technology
"Kinect", methods of teachirigadminton technique
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METHOD OF THE TRAINING THE
MUSCULOSKELETAL SYSTEM WITH THE SPINE IN
THE FREE HORIZONTAL POSITION BASED ON 4 LIMBS

Batrshin A.D., Akhmetov Z.B.

Abstract. The method is based on the technique of copying the horizontal
position of the spine and the two basic movements oflEgged vertebrates
coordinated ¢st eps epurposas. Wherainrthe sagneefcanr  t
perform by his limbs the swinging, circular or ellipsoidal movements in different
combinations

The idea was recognized as an invention and patented in the leading
countries of the world and awarded a Bronze medal aivibed Exhibition of
Inventions in Geneva, where the basic technique was demonstrated on the first
working prototype of a biokinetic fitness machine.

Key words: training technique, musculoskeletal system, back, spine,
balance of back muscles, coordinatioh movements, training load, muscle
agonists, muscle antagonists.
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CONJUGATE IMPROVEMENT OF SPECIAL PHYSICAL
ABILITIES AND SHOCK -WRESTLING COMBINATIONS
AND THEIR BIOMECHANICAL CONTROL IN ARMY
HAND-TO-HAND COMBAT

Vagin V.V., Tabarin V. N., Zharikov N. N.

Abstract. The article presents the results of development and testing of an
experimental trainingapparatustor for the conjugate improvement of shock
wrestlingtechnical actions and special physical abilities of athletes in army-hand
to-hand combat, which also provides control over the level of development of
special power and speeadrength abilities of fighters. The trainingapparatus is
aimed at improving theriking technique in singkhanded strikes with hands and
feet and in a series of such strokes combined with a pass to the legs (body). The
result of using the developed, trainingapparatus is to increase the-spreedth
endurance, the impact force, tapeed (time) of approaching the athlete with the
impact surface of the bag, entering to device of trainingapparatus.

Keywords:shockfighting technique, special physical abilities of fighters,
special physical abilities, trainingapparatus.
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(Based on analysis of foreign publications)
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Abstract.The article lists and briefly describes the most popular and well
knownbiomechanical methods used by scientists around the world, describes the
directions of biomechanical research, as well as the articles of foreign authors
devoted to the study of biomechanical in sports.
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IMPLEMENTATION OF THE CONCEPT OF
CARTIFICIAL CONTROLLED ENVIRONMENT &
IN BREATHING SIMULATORS ¢NEW BREATHE

Dyshko B. A., Kochergin A. B.

Annotation. The new version of the simulator for training of the
respiratory muscles in motion "New breatidt only activates the function of the
respiratory muscles, but also provides stimulation of the respiratory center and
red blood due to the arising light, moderate or severe hygoxiercapnic load.

Keywords:artificial control environment, simulator, respiratory muscles,
hypoxiahypercapnia.
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BIOMECHANICAL CHARACTERISTICS OF STUDENTS
AT THE PREPARATORY STAGE OF THE TRAINING
CYCLE WHEN USING JUMPING TESTS

llyicheva O. V., Sirakovskaya Y. V., Ezhova A.V.

Annotation. The article discusses the role of the introduction into practice
of physical culture and sports of innovative instrumental methods for diagnosing
the physical and functional state of athletes. To study the structure of the
musculoskeletal system and tlwiination of athletes as a pedagogical way of
assessing physical qualities, jumping tests can be considered.

Keywods: MuscleLab 4020e system, biomechanical characteristics,
assessmeimf anaerobic power, absolute muscle strength of the lexteemities.
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ANALYSIS OF THE TIMING OF
ELECTROMYOGRAPHIC ACTIVITY OF THE SPINE
STABILIZER MUSCLES DURING DIFFERENT DAILY

ACTIVITIES OF PATIENTS WITH LOW -BACK PAIN AS
COMPARED WITH THAT OF HEALTHY
PARTICIPANTS

Ramin Balouchy, Farideh Babakhani, Sajjad Abdollahi

Abstract

Background:Low-back pain is among thaost prevalent musculoskeletal
disorders in many societies. The purpose of this study was to examine and
compare the timing of electromyographic activity of the spine stabilizer muscles
during daily activities in patients with loWack pain and healthy pacipants.

Methods: 24 male participants ranging from 30 to 55 years of age were
selected and categorized into two groupwith chronic lowback pain and
healthy. Levels of electromyographic activity of the lumbar erector spinae,
thoracic erector spinadsluteus Maximus, Transversus abdominis and Multifidus
muscles were measured for the actions of standing up and lifting objects. Version
24 of SPSS was used to analyze the data and resulted itetstestgnificance
l evel of 0.050P.

Results: Significant esults were obtained from the electromyographic
activity levels of spine Multifidus (right and left) (p=0/000), Gluteus Maximus
(right and left) (p=0/000) and Transversus abdominis (right and left) (p=0/000)
for the action of picking up. Likewise, regardithe action of standing up
significant results were obtained for thoracic erector spinae (right) (p=0/039),
spine Multifidus (left) (p=0/000), Gluteus Maximus (left) (p=0/000) and
Transversus abdominis (right and left) (p=0/0@Y)nclusion: During daily
activities the simultaneous contraction in Transversus abdominis and spine
Multifidus and vice versa seems to result in the stability of the spine; the absence
of which in patients with chronic leWyack pain seems to be compensated by
hyperactivity and poomotion signs related to Gluteus Maximus, erector spine
lumbar and thoracic muscles. The disorder is related to the absence- of co
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ordination and delay in the operation of transversus abdominis and spine
Multifidus which was the origin of disorder in alleHour types of motions.

Key words:chronic lowback pain, muscle electromyographic activity,
standing up, picking up objects

Introduction. Low-back pain is among the most rampant musculoskeletal
disorders in the world todajjl]. According to epidemiologic studies 70 to 80
percent of western societies have experieticisdoroblem at least once in a life
time[2]. This issue has largely increased the importance of kinematic evaluation
of the spine along with the understanding of mechanical factors rétated-
back pain (LBP]3]. It is commonly believed that LBD is at least to some extent
associated with bimmechanical effects which can be related to the spinal and
pelvic coordirated motiong4]. Besides, with regard to the existence of kinetic
chain in human body, it can be argued that any kind of problem or motor disorder
in one of the structures can lead to the abnormality in the other strufiires
based on recent studies of LBRe examination of different segments in painful
positions has shown that one of the reasons for the incorporation of modeling
approaches and muscular examinations is the kinematic inspection of the
spind6]. This can change both the movement patterns and the use of special deep
muscles which are in charge of the soliieoif the spine in patients with chronic
low-back pair{7]. In another study on the other hand it is reported that in patients
with chronic lowback pain (CLBP) the kinematic range of the spine decreases
significantly. These cases of decrease were not observed in other $fd@s
Therefore, due to the results of other studies the existdrsteh an approach as
multifaceted electromyographic inspection of the spine stabilizer must be
scrutinized.

According to Panjabi (1992) stabilizing systems in the spine consist of
three elements: the first one is the bone structures in the spine which create the
fundamental stability. The other element is the dynamic or active stability which
is created with théunctioning of the muscles. The third element is the nervous
system which coordinates the functioning of the other two and has a controlling
function [8]. Based on the above categorization and the consideration of other
studies he showed that deep muscles of the body (spittiidiis and abdominal
transverse muscles) along with pelvic floor muscles and diaphragm have an active
or dynamic role in the spingelvic stability [9]. This finding indicates the
importance of conducting more research on the role of nervous system in
controlling balance related to spine stabilizing mechanisms. Another topic the
importance ofvhich is indicated by the above study is the evaluation of the body
response to a sudden change of activity in different daily events when the normal
balance of the body is disturb®]. Postural feedback is a mechanism by the
central nervous system which controls balanced motions of muscles and creates
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spine stability before the action of timeain muscle410]. Based on different
examinations related to picking up objects and the action of standing up from a
surface, it has been shown that doing jobs with hands as well as doing daily
activities are among the most important causes of backfddhel2] Any
malfunctioning in the joints, as in coattile and nofcontractile tissues of the
spine can create biomechanical disorders which can in turn lead to the
consequential backachE3]. Skeletal, ligament and muscular factors effective in
the solidarity of the spine and effective in producing a joint and coordinated action
among motion signs can be related to the efficient activity of erector spine
thoracic, gluteus maximus, rectus faimsplatissimus dorsi and lumbar multifidus.
Among the above muscles, gluteus maximus has fibers forming a vertical angle
against sacroiliac joint. Experimental evidence reveals that gluteus maximums
can have a remarkable role in the solidarity of thistjand as a result in relieving
low-back pain[14]. Furthermore, another point about Knack pain and the
solidarity of sacroiliac joint ighe simultaneous contraction of contralateral
muscles. Patients with chronic ldvack pain can perform a strategic move of
stiffening of the muscles and hence solidarity of the sgiBg This stiffness on

the other hand mdgad to exerting more pressure on the sfii6¢ Patients with
chronic lowback pain have a simultaneous contraction of Erector spinae and
Abdominal muscles which causes a protective mechanism compensating for low
stability of the sping17]. This protectiveanechanism which leads to an increase

in the activity of the muscles limits the proper motions of the torso and therefore
causes more pressure on the splig}. Considering the above discussion as well

as the results of several studies on prevention and cure which have examined the
electrical activities of mudes and compared movement patterns of patients with
low-back pain while doing daily activities, it has been shown that in some cases
the examinations havené6ét actually beer
the mistiming problem and the comparismmtrast of the muscles which are used
more often during daily activities; instead they have caused additional problems
for the patients. Previous studies on this topic as it has been inspected centered
mostly on the effect of lowback pain on walking, jaries of the lower limbs and

the improper movement patterns in patients with-bagk pain. Therefore,
studying the rate of activity of the following muscles seems essential: erector
spinae lumbar, thoracic erector spinae, gluteus maximus, transversumsimgilsd

and of spine multifidus, all of which have a major role indoack pain while

doing daily activities involving mostly picking up objects and standing up. Due
to the common role that these muscles play on muscle asymmetry in patients with
low-backpain, basic studies on prevention from injuries and comparison/contrast
of the activities of these muscles seems important. Another factor pointing at the
importance of these studies, is the number of patients with musculoskeletal
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problems beingonthedas al ong with the previous st
attention to the muscles mentioned above in patients with chronibdolvpain.

Methods With regard to the topic of the article, the random and voluntary
categorization of the participants make® thresent study a comparative
analytical one. the participants included 24 men ranging from 30 to 55 years of
age with or without chronic loweack pain. There were 12 participants with
chronic lowback pain havingin the same ordetthe average age, hetgand
wei ght of 49/ 7N25/38 years, 24/ 8N25/ 1"
the body mass index of 08/ 2N84/26. Th
included 12 members havinin the same orderthe average age, height and
wei ght o2 41 N1683/7N25/179 centi met
the body mass index of 85/ 0N97/24. Wi
the number of participants in the two groups, it is worth mentioning that with the
alpha level of 0.05, the beta levdl®05 and the significance of impact volume,
the sample volume was considered to be 12 people creating a statistical power of
0.8. The age range of 30 to 55, Visual Analogue Scale questionnaire score of 3 to
7 for the group with lowback pain, Oswestry Bability Questionnaire score of
25 to 50 for the group with loWwack pain, and not experiencing a chronic-ow
back pain 4 weeks before the final test was among the criteria for sampling. Also,
the criteria for exclusion from the sample group were havimgrnit low-back
pain, having undergone surgery in the spine, having sciatic pains and special
pathology cases in the spine.

Before gathering data, the participants were instructed about the procedure
of the test and practiced each of the moves to emsurect exercise during the
test. After spotting and marking the location of electrodes, all the cilia and fluff
were removed using disposable razors and for the electrodes to be installed. In
order to reduce the ohmic resistance, soft grindstones wécatdbt used for the
purpose of exfoliation. The skin surface was then sanitized using alcohol. Type
F-RG surface electrodes (made in Germany, Skin tact Inc) were fixed on the body
of the muscles along with myofilaments.

The electromyographic activity ofligeus maximus was gauged by
drawing a line on the top section and side of the middle section and the electrode
was installed on the 50 percent point between thé#mhk hip bone and the great
trochanter. As for spine multifidus, the electrode was iredtalin the space
between L1 and L2 on the spinous process -3 ¢&ntimeters from the middle
line). For erector spine lumbar, the electrode was installed in line with PSIS and
the lowest point of the lowest rib in front of spinous process of vertebrabb2it A
erector spine thoracic, the electrode was installed 6 centimeters away from the
spinous processes of 4. And for transversus abdominis, the electrode was
installed 2 centimeters towards the lower center of frontal top hip bone. The
reference eleobde was installed on the top sacroiliac. The installation of
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electrodes on the two sides of muscles was done based on SENIAM protocol and
Barbero atlgd9]. Electromyographic machine made in Iran by Baya med
company was usetb gauge muscle activity level. The signal waves had the
frequency of 1000 and the bandwidth of 10 to 400 Hertz. Furthermore, For the
sake of eliminating the noise related to electricity, eHebtz Notch filter was

used. The MVIC test was conducted astandard reference for spotting the
electromyographic differences between the sample and other muscles. This would
help to normalize the data in percentage format via MVIC. The
electromyographic normalization of data was used to increase the reliability of
the test and to decrease the effect of the differences between participants on the
electromyography. In order to examine the maximum isometric contraction of
muscles, the following moves were used: Gluteus Maximus contraction was
tested by having the pasipant prostrate on a table with a stretched and level
posture and his toes hanging from the edge. The he was asked to perform the thigh
extensiornf20]. Spine multifidus comaction was tested by having the participant

lie on a bed and lift his hands and legq2)]. Erector spine lumbar and erector
spine thoracic were tested by having the participant lift his torso up from a lying
position on a bed without getting help from his afg®. To test the contraction

of thoracic abdominis the participant was asked to lie across the bed with his bust
sticking outside the bed and trying to make a trunk diexiis body[23]. At this

stage each muscle is contracted in an isometric state for 5 seconds and this is
repeated three times with @@conds of rest inteals between the moves. The
results from the first and the last esecond periods were eliminated and the
average of the middle thremcond was selected for RMS analysis. The 4 moves
as illustrated in pictures (1) and (2) were selected and the eledirityaof the
muscles were recorded at the frequency of 1000 Hertz.
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The RMS for the data was measured by elimination of the first and the last
onesecond periods. Then the middle eight seconds of electromyographic data
was analyzedsing the software Lab View. The percentage rate of muscle activity
was measured via dividing the obtained RMS for each muscle into the amount of
MVIC. And finally, to compare and contrast the level of activity for each of the
selected muscles in 4 groupodes, the software SPSS, version 24 was used and
anindependentT est with a significant | evel

Results.Demographic properties of subjects are shown in table (1). As
illustrated, there was no significant difference between theytewaps in terms of
age, weight, height and the index of body mass (0/05<P). Moreover, in order to
estimate the average difference of muscle activity level (erector spine thoracic,
erector spine lumbar, spine multifidus, gluteus maximus, thoracic abdpminis
related to the four kinds of moves in this study including standing up from a
surface (legs in pairs or leaning on the dominant leg) and picking up (away from
the body or near the center of gravity) the independtasttwas conducted and
the results @& shown in tables (2 and 3).

Table 1i Anthropometric features of the groups healthy and suffering

Healthy patients CLBP patients
(n=12) (n=12) P

Mean N Mean N

Age < <
32/ 16N1 38/ 25N7 0/28

(year)

Weight(kg) 80/ 33N6 81/ 58N9 0/20
Height(cm) 179/ 25N 174/ 25N 0/30
BMI 24/ 97NKR0 26/ 84N0 0/10

CLBP= chronic Low Back Pain; SD= Standard Deviation; BMI: body mass index
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Table 2 The results of independertest related to the activity of selectadscles regarding the action of picking up objects

Movement type
picking up? picking up?
MeanNS Sig MeanNS Sig
. healthy 1/ 70KN0 1/ 30N0
. | neht &R 1/ 63RK0 0/132 17 23No| /063
Erector Spinae Thoracic healthy 1/ 28 R0 1/ 14RK0
left  —Ciep 1/ 42K0 0/390 17 13No0| /556
. healthy 1/ 12N0 1/ 80NO
. nght == gp 1/ 28RO 0/075 17 79Ro0| 9972
Erector Spinae Lumbar healthy 1/ 00RO 1/ 23K0
left I~ ciep 0/ 86NO 0/358 17 240 9410
. health 0/ 84N0 0/ 75N0
g fight | 8p 0 7 6 3 10 *0/000 0/ 70RNo| 0001
multifidus o |_healthy | 0/ 85 R0 10000 1/ 04aR0[ oo
CLBP 0/ 10N0 0/ 54N0
. healthy 2/ 34N0 . 1/ 84N0
teus maximus ght == gp 0/ 91RO 0/000 1/ 27RKo| 410
9 efi |_healthy | 1702 R0 0/068 1/ 84RN0| o000
CLBP 1/ 05N0 0/ 61NO
. healthy 1/ 51N0 0/ 52N0| ,
transverse abdominis nont CcLBpP 1/ 55N0 01088 0/25N0 01000
lef | _healthy 0/ 74K0 +0/000 0/09NKN0 0/128
CLBP 0/ 55N0 0/ 05N0

CLBP=chronicLow Back Pain; picking Ul Figurel: picking up objects; picking &p Figure2: picking up objects
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Table 3i the results of independentdst related to the activity of selected muscles regarding the action of standing up

Movement type
standing up standing up?
MeanNS Sig MeanNS Sig
. healthy 0/ 49NK0 . 0/ 41NK0
Erector Spinae Thoracic o CLBP 0/46N0 0108 0/42N0 oot
P ofi | _ealthy| 0766 R0 0/590 0/ 61R0[ o0
CLBP 1/ 16KN0 0/ 62N0
. healthy 1/ 42N0 0/ 89No0| ,
Erector Spinae Lumbar o CLBP 1/41NO oes 0/92NO ooos
P ofi | _ealthy| 0768 R0 0454 0/ 49R0[ 00,
CLBP 0/ 69NO 0/ 52N0
. healthy 0/ 65N0 0/ 89N0
e right —=gp 0/ 51RO 0/650 0/ 88RO 0/291
et |Nealthy 0/ 65N0 +0/000 0/ 71N0 +0/000
CLBP 0/ 44N0 0/ 49N0
. healthy 0/ 13N0 1/ 62N0
teus maximus oht —E1Bp | 07 24 N0 0/410 1/ 64R0] 478
9 oft |nealthy | 07 420 00/13 0/ 62N0[ 000
CLBP 0/ 26N0 0/ 53N0
. healthy 1/ 07NO . o/ 7o0No0| ,
transverse abdominis o cLBP 1/ 30NO o0 1/ 78NO 01000
left | healthy | 0/ 34NO *0/00 0/88NO[ 5400
CLBP 0/ 39N0 0/ 83N0

CLBP= chronic Low Back Pain; picking up1= Figurel: standing pjking up2= Figure2: standing up
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The level of electromyographic activity of erector spine thoracic (right)
(p=0/039), Spine multifidus (left) (p=0/000) and transversus abdominis (right and
left) (p=0/000) regarding the action of picking up objects (lagsairs) showed
significant difference between the two groups of with chronichaek pain and
healthy. Also regarding the action of standing up (leaning on the dominant leg)
erector spine lumbar (right and left) (p=0/0040/003), spine multifidus (left
(p=0/000), gluteus maximus (left) (p=0/000) and transversus abdominis (left and
right) (p=0/000) significant difference was shown.

Discussion. The purpose of this study was to analysis the timing of
electromyographic activity of spirgabilizer musclesduring different daily
routines of patients with chronic Ielack pain as compared with that of healthy
participants. An overall view of the results indicated that the role of each muscle
in controlling the spine and the central section of the body wésrelit in the
two groups. Concerning the action of picking up (the object being kept away from
the body) related to spine multifidus (right and left) (p=0/000), gluteus maximus
(right) (p=0/000), and transversus abdominis (left) (p=0/000) a significant
difference was observed. There was also a delay in the starting point of activity
for all muscles in both groups. As for the action of picking up (the object being
kept near the gravity center of the body) in the stage of response to muscle loading
in terms @ the time laps between the starting point and the maximum muscle
activity, a significant difference was reported for electromyographic activity of
spine multifidus (right and left) (p=0/000), gluteus maximus (left) (p=0/000), and
transversus abdominis dfit) (p=0/000). Therefore. As studies show, after-low
back pain muscle fibers in spine multifidus and transversus abdominis are
affected more than other musclé§, 25] Transversus abdominus has an
important role in stabilizing the spine in the neutral as well as in the active mode
[24]. The present study also focused on the activity of picking up objects in two
postures (with the object being kept away from the body or close to body gravity
center). The results of this study showed a significant differbetween the two
groups of with or without chronic Iolwack pain in the stage of response to muscle
loading, the time between the starting point and the maximum activity for spine
multifidus (right and left). However, the results related to transversimnaibis
indicated significant differences for each of the selected moves. As a result,
considering previous studies disorders such as chronidémk pain, lack of
balance in body muscles (spine multifidus and transversus abdominis) and failure
of deep macle sensational system can all cause the risk of postural instability
[26, 27] Failure in the functioning of deep stabilizer muscles of the trunk and the
spine along with a reduction of activity and lack ofardination between these
muscles in terms of sending data and the malfunctioning of deep sensational
system are among the affeve causes of postural disorders in patients with
chronic lowback pain. It seems that the delayed motion starting point of thigh
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extensors and of that of the spine as occurred in this study is because of pelvic
failure in transferring power which in turoriginates from a change in spine
pelvic stability strategief28, 29] The long delay between tktarting point and
maximum activity of hip extensor muscles (gluteus maximus) in the group with
chronic lowback pain can be justified as a mechanism for efficient control of
frontal and lateral deviations of the trunk as well as a compensatory mechanism
against reduced stability of the spine and power transfer to spindl&e20]
After examining the interaction between transversus abdominis and pelvic floor
muscles, Newman and colleagues (2002) reported that deep muscles of the trunk
(spine multifidus and transvers abdominis) along with pelvic floor muscles and
diaphragm have a dynamic role in stabilizing the spine and pelvis. Instability of
these sections causes the malfunctioning of the central part of the body and
improper power transfer in this sectif@]. Faul and colleagues (2004) on the
other hand studied the importance of research on the folereous system in
balancing spine stabilizing mechanisms and reported that the response of the
trunk to a sudden change of activity during daily routines when the normal
balance of the body is disturbed can be analyzed by inspecting postural feedback
which is a mechanism by the central nervous system which controls balanced
motions of muscles and creates spine stability before the action of the main
muscle§l0]. This is in line with the abha discussion, and further points at the
idea that instability of the spine while doing daily routines specially about the
action of picking up objects can cause a low level of control in hip extensor
muscles and increases the risk of postural instabhéagding to lowback pain.
This is true in the case of malfunctioning and delayed starting point in spine
multifidus and traverses abdominis as well as disordered postural resgonses.
can thus be stated that the present study is in line with the studm@goned
above. As Wrigley and colleagues (2005) state, lack of muscle coordination while
doing activities such as lifting loads leads to a change of rhythm in the movements
of the joints.As a result, the kinematics and kinetics of the joints while {ftin
loads is disturbed in patients with ldvack pain[30]. Ferguson and colleagues
(2004) consider the increase in actiutyration and the resulting delay in muscle
activity starting point to be the reason for rhythm disof@&t. Considering the
results of this study, it can be concluded that although the starting posture when
lifting weights has a great role in determining the functioning pattern of muscles
and joints, duattention must also be paid to the way muscles and joints start to
function. A change in muscle motion pattern causes an increase in muscle activity
[31, 32]and as result an increase in the amount of pressure on the spine and finally
the resulting spine injury.

The electromyographic activity level of erector spine thoracic (right)
(p=0/039), spine multifidus (left) (p=0/000) and transveegdudominis (right and
left) (p=0/000) related to the action of standing up from a surface (legs in pairs)
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showed a significant difference between the healthy group and the group with
chronic lowback pain. Also, regarding the action of standing up fromréace
(leaning on the dominant leg), significant difference was shown between the two
groups for erector spine lumbar (right and left) (p=0/@80/003), spine
multifidus (left) (p=0/000), gluteus maximus (left) (p=0/000) and transversus
abdominis (rightand left) (p=0/000)A classic theory about the role of abdominal
mechanism states that the trunk acts like a cylinder the walls of which are built of
abdominal and the related inversus muscles. The present study revealed that the
activity level of abdomial muscles increases while doing the action of standing
up with both legs in pairs and leaning on the dominant leg. an increase in the
activity level of abdominal muscles causes the rise of-gitidominal pressure

and makes the trunk act like a firm cyler. Consequently, the spine loses
flexibility causing a decrease in its motion raifig@]. Faul and colleagues (2014)
also reported that the kinematic range of higher and lower spine decreases
significantly for patients with chroc low-back pain (CLBP). The results of this
study showed a significant difference in the action of standing up from a surface
in the both positions of with legs in pairs or leaning on the dominant leg for erector
spine thoracic (right) spine multifidukeft) transversus abdominis (right and left)
and gluteus maximus (left). This was corroborated by the feeling of pain in
lumbar. Meanwhile, this decrease kinematic range (lumbar) was not reported in
other case$7-10]. The increase in the electromyographic activity level of the
muscles creates the pienenon of caontraction. Gura and colleagues (2015)
claimed the occurrence of -@mntraction in paraspinal and abdominal muscles in
patients with chronic lovback pain which causes a supportive mechanism
leading to the instability of the spif&7]. Granta and colleagues (1995) also
reported that firmness of sphsgabilizer muscles (spine multifidus, gluteus
maximus and transversus abdominis) produces more pressure on thi 8pine

in a nutshell, the results of the present study revealed that in thef theection

of standing up from a surface, the increase in the activity level of spine stabilizer
muscles causes @mntraction and firmness which in turn leads to more pressure
on the spine. In addition, due to the general increase in the activityolfesaine

of the muscles, while doing the action of standing up with legs in pairs as well as
leaning on the dominant leg, the activity level in gluteus maximus also increases.
Junginger and colleagues (2010) also reported an electromyographic activity
increase of pelvic floor muscles happening after independent-abaksninal
contraction and the contraction of abdomen and Valsalva manf84jefThis
incidence reveals that while standing up from a surface the abdominal Valsalva
maneuver occurs which causes the firmness of pelvic floor and transversus
abdominis miscles leading to an increase in the activity level of spine multifidus
and gluteus maximus and thus the instability of the spine as well as the
compensatory action in the limbs above and below the painful section.
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Conclusions.To sum up, according to thisudy, it can be stated that the
review of literature contains ample evidence to prove theootraction of
transversus abdominis and spine multifidus and vice versa while doing daily
routines. The lack of coontraction pattern or its disorder in traessus
abdominis and spine multifidus in patients with chronic-lmack pain is a sign
that this disorder and delay in the stage of response to loading and the time laps
between the starting point and the muscle electromyographic maximum activity
of gluteusmaximus and erector spine lumbar in the action of standing up from a
surface with the dominant leg as compared to the one with the legs in pairs in
erector spine thoracic and gluteus maximus causes a compensatory act and the
resulting disorder. Considedrihe above we can conclude that the origin of these
chronic pains is the lack of emntraction and the delay in the operation of
transversus abdominis and spine multifidus which is the cause of the disorder in
all of the four postures examined in thiady.
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BIOMECHANICS OF WALKING YOUNG PEOPLE
UNDER THE CONDITIONS OF YUGRA NORTH

Kintyukhin A.S., Loginov S.1., Temirsultanov A.A., ZagorgiR.K.

Abstract. n a sample of young people (n
including 18 women), the featurestidmechanics and variability of walking on
a treadmill with an increasing speed of 2 to 7 km / h for 5 minutes were studied
at each speed were studied. Based on the video recordings, the duration of the
full step (SpFL, sec), the amplitude of the mode AMthe walking index (IW,
cu), and the step length (SpL, mm) were calculated. It was found that as walking
speed increases, IW increases 15.3 times in men and 19.4 times in women, while
DPS decreases 1.83 times in women and 1.67 times in men. In the tNerth
walking index can be used as an indicator of the individual body reaction to
physical activity in young people.

Keywords:cadence, walking, walking index, young people.
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INDIVIDUAL FEATURES OF IMPLEMENTATION OF
ACCELERATION OF BODY LINKS WHEN PERFORMING
THE SERVICE I N TENNIS

Kunin A.A,, Silaeva L.V., Vagin A.Yu.

Annotation. The article presents the results of a study of the individual
characteristics of the implementation of the dispersal of the links of the body when
serving highly qualified tennis playerGriteria are defined that reflect the most
effective sequence in the acceleration of the links of the body when performing
the studied shock action
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shooting, rationality of technique, serve émnis.

Bibliography:

1. Alexander R.N. Optimum timing of muscle activation for simple
models of throwing // J. Theor Bidl.1991.1 V. 150.7 P. 349i 372.

2. Elliot B. Spin and power serve in tennis // J. of Human Movement
Studiesi 1983.1 V. 9.1 P.97-104.

3. Lees A. Science and major racket sports: A rewiew // J. Sports Science.
T 2003.1 V. 21.7 P. 707732.

Additional information about the authors:

Kunin A.A. T Kunin Alexander Andreevichgraduate student 2 years of
study, email: ale-kunin@yandex.ru

FSBEI of HE"Moscow State Academy ¢fhysical Educatioh Moscow
region,Malakhovka, Russia

Silaeva Lyudmila Viktorovna - Senior Lecturer, Department of Aoaty
and Biological Anthropologye-mail: lusi3170@mail.ru;

Vagin Andrey Yuryevich - Candidate of Pedagogical Sciences, Associate
ProfessorAssociate Professor of the Department of Biomechanics and UDN,
e-mail: An-80@yandex.ru;

FSBEI of HE "Russian State University of Physical Educat®ports,
Youth and Tourism(SCOLIPE) department of Biomechanics and Natural
Sciences, Moscow, Russia

103


mailto:An-80@yandex.ru
mailto:ale-kunin@yandex.ru

@

C
—

s 796.02

I'J RC1UR[ JRJIf[IMOLYRY[ ¢
19 AltfIrRt LI OV R v M
V "guuvr [ 1Judrly RS

[ddzdBOjoa O .

RLEZYyjdedj d OdeOdzdL HJdZOBduj MSda d ¢
sjrdedSd CBde CBalEl dzf ydetsegts AHO d O
MiskzH j-des p alzd ¢ 5O dzO dzOy O dz' dzts o3 Fteso dzj
OCIkEzOdzisp2] REB d i3 L O\ fsds | Haq jepsdets Yydzs e 5 ff tot
IsOf O MlsOdzso dzj dedv M stelsdo dzse s BOMIs | e

szt yjor j Cfisdiss@or Ro &5, dz' dzOW Hiwls,
zr Y dr j Csd Yo 5] tslBle Gdi F OQHEELf ST O ¥ h QW

] SHGIstse § A fiylst(Hk jOdzlo0 f jtedH j Gt 5B Iz
Bdzse s Mshisiobda § 4 gREC 2o d Whkdf ydsdOd dal
sjrnddud MC ke d (hHygOsdtze detej i § B2Odzd tc s Oded
otoj Y Ibtoj dddtotso 5C -esy detfzlr | f s Faf k!
stedZEOIsdoatses d ¢ o jlkfMlse jdader 5 Mtstej o dzts
1 sdz h 5§ LLdeOiUij'dzd f ted sBtej sSOj s BdBdj n Odzed -
fjtejgHody jddY dzO dzf 3 Or.

Jryder 2 Misstels HddOBBdyj dz2 s MmMeatsj2 1 toc
HddzZOBd S o jf! BO L &zOydlsj dzj dz, § 54 Ists Bk
4dZJtGGJ|Sdqur]§Cf" steOls f§sditsyjls wedg iy yc
ljtc;cfd3|z imlso O dzO dzr ¥ dzj .

S Offistswh j Bz otej dBjded IsjrdzdCO §Jjtejt
fnlzh;fnls o j dzdzs dL Bj dgd 2O 5 MicOo daj dzd
HOo dgsflsd. stke S &OMMdujMSdn Mismsete |
O Cde CBsoa"n 2 yde' 7 1 By | B dadetf dzig v .J f
sjrdzd SO HodX,j ded 2 d HoedcOlsj dz dzr § Hj 2f
eOydtsdeOdz: dg" disd d + WWjClIlsdoe de o3q .

1 SSBEH dsdgls ! QP dzjizgRzdicilz Si57H (s Hidds o € & i
dz" sz Hetpd ipie dzvig jsi0Q s j 52 § JL 5 Elstse ¢ d
(A1) o LGOI o fiygjdz sOE DB dissd3j R Odzed S 2 ®
fsHstse Cj fids zmlPuizgkOdfizly y j O Edstzts o dzj C Ossidsiy o M
dz' jtekdl fr ,dgf " fjtcts d MPCHsddpld] L Oy dts iy Isegi@s® j dz! dz
HT Oded Wias s DN j dedw [ 1, . 26] .

s { g fovol]
T?R sf1?s{l

104



&

ute | tsTeG:  dzf PdzcpS oGS d U s P skt ™ &
dzfs BSH SRz Q dies O Is ' s & Is tits Isfip j Is iy Is oC{dglts Qfits e figfisisz
OL o ( lsufs'etgih j distrdad jte j WSt usts s yJomfmf  EZujlsts
BdBdj R Odzdyisjnfis O W0 0K Rji tOwElsS O 1 WY Clsdo
BitssH d € d O dzes szdts 5 O el sz C© ) Isten jwdelsdzw s Is L S H
OCIslzOdz teteB Azfs 31 f B3 L O elsefte § Haq Jeusdzts Y detis y j MO
oM BOY Or MlsOdzso dzj dedv M SlsdBdebsd Ssa30MIs,

Ajdz HOdzdzts G 5 -(fffy flpdmyjj Hlsfoj O deff WO dzOdzd L H
Cddzj Z3OIsdud MS dr Is3 Oz Tslefig t€ dsilpldsests 8 1, d
cOLtcOBBICO d3jlstsH d¢ d-dzls g gzl B3 0 h© {B i O dzdzt
fsHeBIsBO ¢ d.

lted BcOdkdLOydd dJhmmdiHse OddY dMf sd
gMfMdzj Hise Odzd v : HJBZOBSCLOW dyujmMSdi d 30
IsjrddCd dzf ydz' = =~tHte ftod o jjunsH endsp ) dif
Emdzsedwr f BGHdhsotj d3j dedz” d3 M dzr to s dzdz" o3
Odz0OdzdL s BOIsj BOIsdyj MEs?2 tBtcOBEd &BOIs,

s s dzls te s oz LO HJdOBIUjMSddd R"OwOCI
HyWilsj dz' desfylsd o, odz' 3 fjalztEh QiSRS O d dz'd3j toj dz
oLOdBsHj2Msadw kS d dase MY stelsmdj dzO

1 tod slslsOdz¢ d o Oded d My stels d3j dzO Ho lzc
ddzls j demMdodetsy Hodyjdedd ojtndzj? yYyofmisd J
Ho dXj ded W 94 f! KO L dOydlsj dzj de, d oeotLd
;ZdZJgGJEdlLSJWlSd Bsy il tBimMfjudl: ftjH]
") dzd .

l ydedzj Ctdz Csotsets tsklsOdz¢do Oded™ ¢ sd
Hoj LOHOUOLBpdzoBY i stcdalafmtidesrdy i, Dlists
M stetsflis | Mo tsj otcj dgi dedets x if | # sut@h) dzzj 2530~
OB O dzdzr 2 B bz dd'tchyf ooy jCdeps.ds  Slsls OdzS o
ftesj Cydw yjdesteO® Iswyjfmisd csdh SO oMfjc
sfstedets? Mmsfr (tedf. 1) .

105



@

{t eSS S dz Ctdp Cotsets BlslsOds do O

vO0C BB tcOL tsd3, fsHHjteYy do OJ siw i3 gikzd Mils o
Isj dzO [ H dzOFtisH §  9ls to | e s pddgldsdzd € s B dzs  BIs
fMtse jtoh j dedes f totsisdpazs § tsdztf Nedits s H des a3 f tsdzts ) |
HOdzdzOW EMlsOdzsoa O BECOLTM 90Ojlsmw Mo jteh jd
SlslsOdzE do Oded v desc 52 1 tots jfifozgd dizts oy jvdalstatsO  sidfwj
ssdzySseokzs Mlssfkz 9 HodyJddd & BEORtaBL

CstedL szl Odz dats 2

tdmEzdett ©OL 225y j dzdd Mddz o
Cdp SBotsdg tlslsOdS do Odzd

fwd dz!
106



