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HayuHaa anekrpoHHaa 6ubnuoreka

«KubepJieHmHka»

B 2020 roay uspaHue «TPPC» pononHuTenbHO pa3mellaeTca
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The Scientific-Theoretical Journal *Theory and Practice of Physical Culture™ was founded in 1925. Throughout

its history, the journal has taken its place among the elite Russian and international scientific journals. For the
years of its existence various governmental and non-governmental organizations repeatedly marked it as &
leader among specialized editions in the physical culture and sports industry. It is included in the list of journals,
peer-reviewed by Higher Attestation Committee of the Russian Federation [VAK RF), is covered by the Russian
and international scientific citation indices, included in the electronic database of the Russian Scientific Citation FITNESS IN FOOTBALL: RATING CRITERIA
Index [RSCI) and the largest abstract database Web of Science.
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OcHoBHblIe pybpukm «TPPC»

B «TPPC» nybaunKyrotca nepeBogHble BepCUn OPUrMHaNbHbIX

ctaten «TUlM®K». Mpu atom cornacHo Monoxkennto PUHL,
nepesogHble NybAMKaumum cUUTalOTCA KaK OTAeNbHble
CaMOCTOATE/IbHbIE CTaTbWU, KOTOPbIE NOBbILLAT UHAEKC
Hay4YHOro LMTUPOBAHUA aBTOPpA.
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MoueMy YWCNO UMTUPOBaHKIA MOMX paboT Nno AaHHbIM Web of Science epiwe, yem no
nauubiM PUHLL?

UTo fenaTh, eCNK MeHs HeT B ciucke aBTopos PUHL?

Mouemy 4Mcno NyBnMKaLmil Halel OPranM3aLMy MeHbLIe, Yem CyMMa uncna myGnukaumi
LENIT 4 COTP\]HHHKOB?

B PHHL| y4HTbIBAIOTCA TONbLKO NY0/HKaUMK B OPHIMHAMBHBIX X(YPHaNax Ha PyCCKOM Si3blKe,
WNM NepesoaHbIe Bepcm Towe?

B Tex Ciyuasx, KOTA2 KypHan WMeeT NepesofHyid BEPCMIO Ha aHIMMFACKOM sisbike, B PUHLL

SarPYIAIOTCS M OPUIMHATIbHEs BEPCHS, W NepeBoaHas. 3T0 HeoBXOANMO A3 TOro, YTObs yuHTLIBaTS

—— e —— oqr e el —

Ha aHrnWAckoM. B PMHU CTaTeM, Beiegwme B POCCMIACKOR BEPCMM KYPHana, W B nepesoaHof
AHTMACKOR BEPCAM, XPAHATCH OTAENsHO M BLIBOASTCA 8 CMUCKe PaboT asTopa KaK OTAeNbHbIe
nybnukaumn.  [INS KaxOod W3 HAX  OTAENbHO PACCUMTLIBAETCA KONMUECTBO  LMTMPOBaHMil
COOTBETCTBEHHO, M B CMIMCKE LMTUPOBAHWIA 3BTOPa CCLINKM U3 CTAThM B POCCHIACKOM JKYDHANe W u3
NepeEefeHHON CTETEW B €ro BHIWACKONM BEPCM MOKAZHIBAKITCA OTAENEHEIMM CTpOKaMu (npu
'CnoBuK, 410 0Be 3TW cTaTey ecTb B PYHLL). 3T0 MOXET MDMBOOMTL K HEKOTODOMY 33BblUEHMMD Kak]
KONMUeCTBA NYONMKALAM, Tak W KONWYeCTSa LMTMPOBaHMM aBTOPa, NOITOMY HEODXOZAMO 3107
MOMEHT YUATLIEATE NP 3HANK3E NYBNUKALIMOHHOR BKTUBHOCTH U LIKTUDYEMOCTA.

KOppeKTHbIii y4eT Takoro "AsoiiHoro” UWTMpoBaHus 8 PWHLL BO3MOXEH, OHAKO ANS 3TOro
HeobxoauMo B 6ase NaHHLIX NPOCTABATL COOTBETCTBME MEXAY WASHTMHMKATOpaMu cTaTell s
OpWrMHanEHOA M NepeEoAHOf BepcuAx. DTo He NMPOCTad 3adaud, MOCKOMEKY Y CTaTell 8 pycckofi
AHTTMACKO BEPCUSX PasHBIE CTPaHUL), WHOTAS PasHble HOMEPA TOMOB W BBIMYCKOS M, OWESMAHO,
pasHoe HamMCaHMe HasBaHMA CTaTei W asTopos. UYacTo HET NPSMOrG COGTBETCTBMA AaXe MeXly
OrMaBNEHAAMU OPUFUHANLHOMD W NEPEBOJHOMD KYPHANA., HanpuMep, XypHan "[loKnafsl aKamemud
Hayk" B aHrnMiACKoA Bepcin Booble pa3bMBaETCA HA HECKOMLKO OTAGNLHLIX TeMaTHUYeCKWi cepuit.
MHOMAa MPOMCXOAMT W HA0BOPOT - M3 HECKOMLKUX POCCMIACKX HYPHANOE TEHEPUPYETCH OfMH Ha
AHFNMACKOM S3bIKE, KA BKNIUAIOTCA M36PaHHLIE CTATbi U3 0PUTMHANLHBIX BEPCHA.

Lpyras npobnema - 3T0 MPUEA3KA CCHIICK HA CTATbY B MEPEBOAHBIX KYPHANAX. OUeHb HacTo
6LIBAET, UTO CTPaHULL B CCHINKAX YKA3LIBAIOTCA W3 PYCCKOA BEPCWM, 3@ HA3BaHWe XYpHANa - M3
AHTAWIACKOM. K COMAneHWio, PefakUi 3TO He BCEra KOHTPOMMPYIOT, M NOSTOMY Y3CTO B aHMMMACKON
BEPCMM HAZBAHWE UWTWPYEMOTO POCCUIACKOT0 XYPHana MepeEoaMTCA HA aHMMMACKUA Asuk, a He
TPaHUMTepUpyeTca. TPy 3TOM CTPaHUULI YKA3LIBAKOTCA M3 PYCCKOM BEPCUM. B pesynbTare CConka He
NpUES3LIBAETCR, MOCKOMbKY CTPaHWLLI He conagawoT. ONSTe e, pewerue 3Toil npobnembl
BO3MOKHO MPU HAaNMUMW TaBMLEl COOTBETCTBMA - B 3TOM Cllyuae NPY aBTOMATHYECKOi NpHUBA3Ke
MOXHO MpoBepATE 0be Bepcim nyBAMKauMu.

Pa3pafiaTelBaeMan MHGBOPMALMOHHO-3HANMTHUSCKAR CUCTeMa no3sonuT
PaccuNTEIEaTE GUENMOMETPUUYECKME NOKAZaTeNM C Y4eTOM ABOAHOTO LMTMPOEAHWA M3 OPHTHHANEHONM
W nepesomHoil BepCHil POCCHACKMX KyPHaNos. Kak TONbKO 3aKOHYMTCS paboTa No yCTaHosneHnio
COOTBETCTBMA MeX[dy PpYCCKOR M aHTIMACKoR BEpaMsMM XypHanos B PUHLL M Ans Kaxaoro
nepeBofHOMo XypHana GyayT NponucaHsl NPaBuna ONpefeneHA COOTBRTCTEUA, B PACCUMTEIBAEMbIe
nokazaTenk GYAyT BHeCeH:! COOTEETCTEYIOWME KOPPEKTHELI.




OcHoBHble pybpukm «TPPC»

B cTpyKType unspgaHua cobniogaerca npeemcTtBeHHOCTb
pYObpuK KypHana «TUlMIPK».
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Abstract a1

Objective of the study was to develop adaptive control software to model movement of an object from the initial
phase when the execution deviates from the execution standard to the required standard state with the relevant kin-
ematics. C - acceleration of the standard { ———) ‘

Methods and structure of the study. The research methods applied during the study were as follows: system- and adaptively controlled (++-++ ) execution
structural analysis of movements, theory of automatic control, simulation of motions with a computer. The object of
study was the adaptive control over the biomechanical system, driving the object of movement from the given startup
state to the required final state. Materials: computer model of the movement, organization of research - computational
experiments conducted on the basis of the original software program (algorithmic programming language VisualBasic

and adaptively controlled (+++- ) execution

D - phase coordinates in the standard { ~———) ‘

Figure 1. Trajectory( coordinates, velocities, accelerations) of the standard and adaptive control execution
Standard and adaptive conirol execution (A, B, C) kinematics and synthesized movement trajectory (D)

2010 Express, integrated programming environment - VisualStudio 2013).

Results and conclusions. The computational experiments showed that the adaptive control model built on the
feedback law in the controlled phase coordinates and time successfully solves the problem of putting the object of
movement with "erroneous” trajectory back on the given programmed trajectory with the achievement of the required

kinematic parameters by the final time.

Keywords: athletic performance, execution standard, execution error, motor skill, adaptive control, biomechani-
«cal system trajectory.

Background. It is the deviation of the kinematic
parameters of the current biomechanical system tra-
jectory from the execution standard (‘programmed
strategy’) that results in serious technical errors and,
when the deviation is significant, failed athletic per-
formance. As far as the athletic performance qual-
ity is concemned, it is the athlete who takes efforts 1o
correct a deviation of the actual execution from the
execution standard that is referred 1o as the execu-
tion error [2, 3]. The study considers a computerized
adaptive control model to prevent potential execution
error and help the subject come back to the execution
standard. In contrast to the relevant prior study [4], the
programmed trajectory kinematics herein include not
only the subject’s coordinates but also their first and
second derivatives - to help synthesize a wide range

ww.teoriya.ru

of movement sequences: from striking contact to su-
per soft touch.

Objective of the study was 1o develop adaptive
control software to model movement of an object from
the initial phase when the execution deviates from the
execution standard to the required standard state with
the relevant kinematics.

Methods and structure of the study. We used
methods of systemic movement structure analy-
sis, automatic control theory based methods, and
movement modeling/ simulation computer meth-
ods. We used the following variables to describe
the object kinematics from the initial (T,) 1o final (T,)
time moments: S, is the initial coordinate, V, is the
initial velocity, S, is the final coordinate, and V, is the
final velocity.
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The adaptive control law (7) with both the feedback
capacity and phase coordinates corrects every devia-
tion of the controlled object from the execution stand-
ard, with the correction speed determined by AT.
Variations in the movement conditions make no
changes to the adaptive control law but form a new
adaptive control adjusted to the new conditions to at-
tain the movement target by the final time point. The
adaptive control with feedback capacity acts as an ex-
ecution error correction tools that drives the controlled
object back to the standard execution trajectory.
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BbiBOA,

HNanbHeuwee pa3sutue «TPPC» cBA3biBaeTcA:

C O4HOWU CTOPOHbI — COXPaHEHMEM NPEeeMCTBEHHOCTH
Tpaanummn «TulMPK»,

C APYron CTOPOHbI — undpposon dopmart nsgaHus,
coaeprKallmn aHINoA3bIYHbIM KOHTEHT, NO3BOAAET
pacwupuTtb rpaHnubl UHGOPMALMOHHOIO
COTPYyAHMNYECTBA C YYEHbIMU Pa3HbIX CTPaH,
obecneunTtb onepaTUBHbIN A0CTYN K pe3yabTaTam
Hay4YHbIX UccneaoBaHUM, a TaKXKe cnocobcTsoBaTth
NOBbLILEHUIO aBTOPUTETA POCCUUCKON CNOPTUBHOM
HayKMU.



PepaKkuua scerga rotosa K gobpomy cotpyaHudyecrtay!
Mpurnawaem Bcex yyeHbiX K nybaukaumam s TPPC.

CTaTbM NPUHMMAIOTCA HA AHIZIMMCKOM UIN PYCCKOM
A3blKaX.

AHIMMUCKNe BepCcUU ctaten HanpaBAAIOTCA HA OLLEHKY
KauyecTBa nepesopja.

Ka)kpaa ctaTbA NpoxoauT HayyHoe peLeH3npoBaHue.

PepaKkuua ocywectsnsaer aHIMUMUCKUU Nepesos,
CTaTen Ha PYCCKOM fi3blKe.

MaTtepuanbl NPUHMMAIOTCA NO aapecy
fizkult@teoriya.ru
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