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Pe3rome
TpyabT € HacoueH KbM U3CJICIBAaHE HAa OCHOBHM JIBUTATEIIHU JCHCTBUS,

NpWJIAraHu B THUMHACTHUKATa, KAaKTO M KbM IIOBUIIABAHE HA METOJMWYECKATa
palMOHAIHOCT Mpu o00ydyeHuero. PasrimegaHu ca acmekTH Ha TEXHUYECKaTa
MOJITOTOBKA, YIIPABJICHUETO HA JIB)KEHHETO M 3HAYEHHWETO Ha OMOMEXaHWKaTra u
MaTeMaTH4YeCKOTO MOJEIUPAHE IIPU U3CIIEIBAHE HA CIIOpTHATa TexHuka. Llenra Ha
U3CIIEJIBAHETO € Ja OBJe YCHBBHPIICHCTBAHO OOYYEHHUETO MO TMMHACTHUKA 4pe3
YCTAHOBSIBAHETO HAa 3aKOHOMEPHOCTH, KOUTO XapaKTEpU3UpaT JIBUTATEIHUTE
JNEUCTBUSI, W ONTHUMHU3UPAHE HA KOHTpOJa HAa W3y4YaBaHUTE JACHUCTBUSA NPU
M3IBJIHEHUE HA TUMHACTHYECKM yhnpaxHeHus. [IpenMmer Ha wu3cnenaBaHe ca
OMOMEXaHWYHU TOKa3aTeNM KaTo: BBPTEIMBOTO JIB)KEHHE CHPSIMO LEHThpa Ha
TEKECTTa, IPEMECTBAHETO U CKOPOCTTA HA LIEHTHPA HA TEKECTTA, bIiI0BATa CKOPOCT
Ha paJinyC-BEKTOPA Ha LICHTHPA HA TEKECTTA, BbPTALIMTE MOMEHTH B PAMECHHUTE U
B Ta300€ApEeHHUTE CTaBM M JIp. 3a W3y4aBAaHETO HA JIBUTarejHaTa aKTUBHOCT €
PUJIOKEH METOIBT HA MaTeMaTHUECKOTO Mojienupane. PazpaboTenu ca Moenu 3a
MPOBEXK/IaHE HA KOMMOIOTHPHU CUMYJIALlMM C JBE€ W TPU CTENEHU Ha CBOOOJA.
[IpoBeneHy ca YnuCIEHN EKCIIEPUMEHTH U € aHAJM3UPAHO MOBEAEHUETO HA MOJIEIIUTE
OpU ONpe/esieH! ABUTATeNIHU cuTyanuu. HampaBeH e OmomMexaHWueH aHalIu3 Ha
W3ITBJIHSABAHUTE JIBMKCHUS. Y CTAHOBEHHM Ca PALMOHAIHU TEXHUYECKU PEIICHUS,
KOUTO HaMHUpAT TMPWIOKEHUE NPU KOHCTPYHPAHETO HA METOAUKA 3a
crienuain3vpaHa JBUTATEIHA TOJATOTOBKAa. 3a wU3cieABaHe Ha edekra oT
MPWJIOKECHUETO HA METOJAMKATAa € IMPOBEAEH IMEeNaroruyecKd EKCIEPUMEHT.
YcraHoBeHO € mo100peHrne Ha U3CIeIBaHUTE MOKA3aTEeNH CIe/ MPUIOKEHUETO Ha



CKCIICPUMCHTAJIHATA MCTOAWKA, KAaTO PE3YyJITATUTEC Ca IMOAKPCIICHU C HYXHATA
CTaTUCTHYCCKA JOCTOBCPHOCT.

Study of the biomechanical characteristics of motions activity and
improvement of training in gymnastics

Abstract

The work is aimed at the study of basic motor actions applied in gymnastics,
as well as at increasing the methodological rationality of training. Aspects of
technical preparation, movement control and the importance of biomechanics and
mathematical modeling in the study of sports technique are examined. The aim of
the study was to improve the training in gymnastics by establishing regularities that
characterize the motions activity and optimizing the control of the studied actions
during the performance of gymnastic exercises. The subject of research are
biomechanical indicators such as: the rotational movement relative to the center of
gravity, the displacement and velocity of the center of gravity, the angular velocity
of the radius-vector of the center of gravity, torques in the shoulder and hip joints,
etc. For the study of motions activity, the method of mathematical modeling was
applied. Models have been developed for conducting computer simulations with two
and three degrees of freedom. Numerical experiments have been carried out and the
behavior of the models in certain situations has been analysed. A biomechanical
analysis of the performed movements was made. Rational technical solutions have
been established, which find application in the construction of a methodology for
specialized motor training. A pedagogical experiment was conducted to study the
effect of the application of the methodology. An improvement of the investigated
indicators was found after the application of the experimental methodology, and the
results are supported by the necessary statistical reliability.

B3. XaOowiaurauuoHeH Tpya — MmoHorpagus. Codus, 2023.
buoMexaHu4Ha CTPYKTYpa HA TUMHACTHYECKHUTE YIIPAKHEHUS

Pesrome

B moHorpadguunus Tpya € pasriiegaHa OMOMEXaHWYHaTa CTPYKTypa Ha
TMMHACTUYECKUTE YNPAKHEHUS W ChOTBETCTBALIUTE UM TEXHUYECKH JeTainu. B
TpyAa € HampaBeH OMHT 3a U3SICHSABAHE Ha OCOOCHOCTH Ha CTPYKTYPHPAHETO Ha



JBIDKEHUATA W JEHCTBUATA W OMNPEACIITHE Ha MEXaHWYHUTE €()EeKTH, KOUTO ca
pe3yiTar OT NpHJIaraHeTO Ha MYCKYJHa aKTUBHOCT B OINpPENENICHU IBUTATEIIHU
CUTYaIIHH.

B rnmaBa | — ,buoMexannyHa CTpyKTypa Ha CHOPTHUTE YIpaXKHEHUsS, ca
pasriieJlaHi Hay4HHUTE Pa3pabOTKH, HACOUEHU KbM OMPECIITHETO Ha CTPYKTYPHUTE
0COOCHOCTH Ha YIPaXKHEHUSITA KAKTO MPU PA3TUYHU CIIOPTHU JUCUUILUIMHY, TaKa U
IIPU CIIOPTHATA TUMHACTUKA. 3aCETHATH Ca PA3JIMYHUTE OIUTH 32 CUCTEMATU3UPAHE
I10 OIPEAEIICHN O0IM MPU3HALM HA OTJEIHU BUJOBE YIPAKHEHHS] B THMHACTUKATA,
KaKTO U OIpPEACNITHETO Ha HAKOW TUIWYHU KUHEMAaTUYHU (OpPMHU U CTPYKTYPHO-
TEXHUYECKU BPB3KU MEXKAY YIPAXKHEHUATA. AHAIM3UPAHO € 3HAUEHUETO U POJIATa
Ha €JIEMEHTApHUTE JBWKECHHUS KaTO IbPBUYEH CTPYKTYPEH KOMIIOHEHT Ha
TUMHACTUYECKUTE YIIPAXKHEHUS.

B rmaBa Il — ,buomexanmynm o0coOCHOCTHM Ha THUMHACTHYCCKHUTE
yOpaxXHEHUs, BHMMAHHUETO € Haco4eHo KbM (a3oBata CTPyKTypa H
XapaKTEepUCTHKAa Ha JBUraTejgHaTa MporpaMa Ha yhpaxHeHusTa. M3scHeHu ca
MEXaHHU3MHU 32 OCBILIECTBSIBAHETO HAa KOHTPOJ BBPXY OTHAEIHUTE MOANPOrpamMu OT
JIBUraTellHaTa CTPYKTypa Ha YHOpPaXHEHHUATA. J(MHAMUYHWATE TUMHACTHYECKU
YIPaKHEHUS ca MPEJICTABEHH B MEXaHUYEH aCMEeKT KaTo 00pa3yBaHM OT MO-MPOCTH
ChCTAaBHU JIBMKEHUSI — OTHOCUTEIIHUW W MPEHOCHW. Pasriemanu u passiCHEHU ca
OCHOBHU OMOMEXaHWYHU MPUHIUIINA U 3aKOHOMEPHOCTH, BBPXY KOUTO CE OCHOBABaT
JBUTATCJIHUTE MPOrpamMu Ha YIOPaKHEHUATA, KOUTO CE€ HU3MBJIHSIBAT KAaKTO B
ycioBusATa Ha 6e30nopHu daszu (JieTexkHu (pa3u), Taka U B yCJIIOBUSITa HA HAJTUYHUE HA
KOHTaKT C OMopa/Bph3ka. AHaIM3UpaHU ca OCOOCHOCTH Ha MEXIyCEerMEHTHATa
JUHAMUKA, MEXaHUYHHUTE €(DEKTH B pe3yiTaT Ha MPOSBSBAHETO HA THUIMYHA 32
TUMHACTHKATa JBUTaTeIHAa AKTUBHOCT M BB3MOXKHOCTUTE 3a YIPABJICHUE Ha
JNBH)KCHUETO MPHU OMNPEIECICHU IBUTATEHU CUTyaluuu. V35ICHEHO € BIMSHUETO Ha
WHEPUMOHHUTE CUJIM TIPU U3MBJIHCHUETO HAa Pa3JIMUHU JIBMXKEHUS U POJISITA UM 32
(dopMHpaHeTO HA KpailHUSI MEXaHUYEH PEe3yJITar.

B rnasa Il — ,,JIBurarennu crpaterud B KOHCTPYKIIUATA HA YIPAKHEHUSTA®,
ca ONUCAaHM W aHAJIM3UPAHM HSKOU YTBBPJICHH JBUTATEIIHU CTpaTeruu Ha
NENUCTBUSATA, KOUTO MPUCHCTBAT B CTPYKTypaTa Ha ONpPEEICHU yIPaKHEHUs, U ca
MMOCOYEHU TIOJIBUTE OT TMPUJIATaHeTO WM 3a IMOBUINIABaHE €(PEKTUBHOCTTA Ha
M3MbJIHEHNETO. B Ta3u riiaBa ca mpencTaBeHu v 00001IeHN TPETOPHKY TIPH aHATN3a
Ha JIBUTATEJHU JEHCTBUSI.



B rmaBa IV — | TlpunoxeHne Ha MOJEIUPAHETO 3a U3CIE/IBaHE
OmoMexaHW4YHaTa CTPYKTypa Ha THMHACTHYECKH YHOPaXKHEHUA , ce pasriexia
3HAQYCHUETO U TIOJI3UTE OT MAaTeMaTUYeCKUTE MOJEIM IIpU H3CJIECIBaHE Ha
TUMHACTHYECKU YyNpaKHEHUs. Pa3sicHeHM ca TOJEMHUTE BB3MOXKHOCTH, KOUTO CE
OTKPHUBAT OT NMPUJIOKEHUETO HA MOJICTTUPAHETO, KAKTO 1 OCHOBHUTE MPUHIIUIU TIPU
pa3pabOTBAHETO HA MOJENIU 332 U3UMCIICHHE Ha MEXaHWYHU XAPAKTEPUCTUKHU U 3a
MPOBEkKJaHEe HA KOMIIOTHPHU CUMYJIAIIMU Ha Pa3JIMYHU JBUXKEHUS B YCIOBUSITA Ha
KOHTaKT C OIIOpa/Bph3Ka WU MU JeTexkHa haza. [IpencraBeHn ca HIKOJIKO MpuMepa
3a MPWJIOKEHWE Ha MaTEeMaTUUECKH MOJICIIH PH U3CJIEIBaHE Ha JIBUKEHHUETO.

MoHorpaguuHusAT TPYJ 3aBbpIIBa ¢ 0000IIEHHE, B KOETO C€ MOAYepTaBaT
OTPOMHUTE MOJI3U, KOUTO CIIOPTHUTE T€Iaro3u Morar jJa MoJjiy4aT, OT YCBOSIBAHETO
Ha ompeJiesicHH 0a3UCHU MO3HAHUA 32 OMOMEXaHUYHATa CTPYKTYpa Ha JIBH)KCHUSTA,
KOUTO JeXaT B OCHOBaTa Ha pa3UYHUTE THUMHACTUYECKH YynpaxkHeHus. Karo
3aKJIFOUCHHUE HaKpasi Ha TpyJa ce 0Opbllla BHUMAHKE Ha BAXKHOCTTA OT pa3OUpaHETO
Ha JIOTMKaTa TMpd KOHCTPYMPAHETO HA THMMHACTUYECKUTE JBIDKCHUS U
CBIIECTBYBAIIMTE BPBH3KM B JIBUTATEJIHATA CTPYKTypa Ha YNPAXKHEHUITA, KOETO
MOke Ja ObJIe MHOTO MOJI30TBOPHO Ha CIIOPTHUTE MEJaro3u KakTo 3a U3sSCHIBAHETO
Ha MEXAaHU3MHUTE Ha yNPaBICHUETO Ha JBM)KEHUETO MPU MHOXKECTBO JIBUTATEIIHU
IPOSIBU Ha TUMHACTHUIIMTE, Taka M 3a OKa3BaHEe Ha €()EKTUBHO BB3JCHCTBHE BBHPXY
oOyyaBaHUTE B TMOJrOTOBKAaTa 3a HATPyNBaHE HAa 3HAYUTEJICH TEXHUYECKHU
MOTEHIIMAJT 32 YCIICIIHOTO YCBOSBAHETO HA MPEJCTOSIIMUS 32 O0yUYeHUE JIBUTATEIICH
Marepuasi. M3ThkBa ce HEOOXOAUMOCTTAa OT HU3SACHSIBAHETO HA MEXAHWYHUTE
3aBUCUMOCTH, BHPXY KOMTO CE OCHOBABa peain3alysaTa Ha JBUraTesIHaTa mporpama.
[TprmoO6uBaHeTO HA MO3HAHUS B Ta3W HACOKA 3HAYUTETHO I11€ ITOBUIITN BEPOSITHOCTTA
OT MOCTUTAHETO Ha BUCOKHU PE3YJITATU MPU YIIPABICHUETO OT CTPAHA HA CIIOPTHUSA
reJaror Ha JBUTaTSJIHOTO ITOBEJCHHME Ha TMMHACTHKA M IOCTUTaHETO Ha BHUCOKA
e(DEeKTUBHOCT B TPEHUPOBBYHUS TIPOIICC.

Biomechanical Structure of Gymnastic Exercises
Monograph

Abstract
The monograph views the biomechanical structure of gymnastic exercises and
their technical details. The author attempts to clarify the particularities related to



structuring the movements and actions and to determine the mechanical effects of
applying muscle activity in certain motor situations.

In Chapter | — “Biomechanical Structure of Sports Exercises”, the author
reviews the scientific works related to determining the structural particularities of
exercises in various sports disciplines and artistic gymnastics. He describes different
attempts to systematize certain common characteristics of different gymnastics
exercises and establish some typical kinematic forms and structural-technical links
between the exercises. He also analyzes the significance and role of elementary
movements as the basic structural component of gymnastics exercises.

In Chapter Il — “Biomechanical Peculiarities of Gymnastics Exercises”, the
attention is directed toward the phase structure and characteristics of the movement
program of the exercises. The author clarifies some mechanisms for exerting control
on the different subprograms in the motion structure of the exercises. The dynamic
gymnastics exercises are presented in a mechanical aspect. They consist of simpler
movements — relative and transitional. The author views and discusses some major
biomechanical principles and regularities, which are the basis for movements
programs of the exercises performed without support (flight phases) and with a
support/link. He analyzes the peculiarities of intersegmental dynamics, mechanical
effects resulting from the typical motion activity for gymnastics, and the possibilities
for movement control in certain situations. He also clarifies the influence of inertia
forces on the execution of various movements and their role in forming the final
mechanical result.

In Chapter Il — “Motor Strategies in the Construction of the Exercises”, the
author describes and analyzes some established motion strategies found in the
structure of certain exercises and the benefits from their application for increasing
performance efficiency. In this chapter, the author presents and summarizes some
recommendations for the analysis the motion activity.

In Chapter IV — “Application of Modeling for Researching the Biomechanical
Structure of Gymnastics Exercises”, the author views the significance and benefits
of mathematical models in researching gymnastics exercises. He clarifies the great
possibilities arising from the application of modeling and the basic principles in
designing models for calculating mechanical characteristics and computer
simulations of various movements with support or in the flight phase. There are
several examples of applying the mathematical models in movement studies.



The monograph ends with a summary emphasizing the great benefits sports
pedagogues could obtain from gaining some basic knowledge about the
biomechanical structure of the movements, which constitute the basis of the various
gymnastic exercises. In the conclusion, the author pays attention to the importance
of understanding the logic when designing gymnastic exercises and the existing links
in the motion structure of the exercises, which could be beneficial for sports
pedagogues in clarifying the mechanisms of movement control in gymnasts’ various
motion activities and in effectively influencing the athletes in their preparation for
accumulating significant technical potential for the successful learning of the
upcoming material. The author emphasizes the need to clarify the mechanical
dependencies that are the basis for realizing the movement program. The acquisition
of knowledge in this direction will significantly increase the probability of achieving
high results in managing the gymnasts’ motion behavior and reaching a high
efficiency in the training process.

I'7. Ny6oauxanuu, uaaexcupanu B Scopus n/uam Web of Science

1. Kyuchukov, I. (2023). Two strategies in relative movements in the flight phase of
a horizontal bar dismount. Series on Biomechanics, 37(1), 74-80, ISSN 1313-2458,
DOI: 10.7546/sb.10.01.2023

Abstract

In this study, we present and analyse two possible strategies for the execution
of relative movements for initiating a twist in a horizontal bar dismount — double
back straight somersault with a twist - 1080°. A mathematical model for computer
simulations of aerial movements was applied to the construction of both versions.
The presented model is angle-driven. The model consists of 16 rigid segments with
15 joint connections and 32 inner degrees of freedom. A non-support and a support
option for the initiation of longitudinal rotation were simulated for this rather difficult
dismount. Despite the relatively belated beginning of the longitudinal rotation, in the
non-support option, a much greater angular velocity around the body’s longitudinal
axis (up to 25.8 rad/s) than in the presented model with support (23.3 rad/s) was
achieved. In conclusion, we can summarize that both model executions can be
successfully applied in practice. Yet, we give preference to the aerial option because,
in the support option described above, the gymnast’s attention is engaged in ensuring
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a small tilt of the segments in the final actions, which reduces his ability to
concentrate and to direct his efforts entirely on ensuring the rotation potential of the
somersaults. The presented strategies can be applied successfully (with reduced
activity) in the less complicated dismounts.

I[Be CTpaTerum Ha OTHOCHUTECJIHHUTE JIBUKCHHA B JIETCKHaATa q)a3a nmpu
OTCKOIIM HA BHCHJIKA

Pe3rome

B cratusita ca mpeAcTaBeHM M aHAIM3WPAHU JBE Bb3MOXHU CTpAaTErUu Ha
V3I'BJIHEHUE HAa OTHOCUTETHUTE JIBHXKCHUS B JIeTexkHaTa ¢azaTa 3a MHUIIMUPAHE Ha
poTalus OKOJIO HaJThKHATa OC IIPU OTCKOK Ha BUCUJIKA - 3a/IHO IBOMHO OOTErHATO
IIpEeBbPTAHE C POTALUS OKOJO HajIbxkHaTta oc Ha 1080°. Ilpu mM3rpaxmgaHeTo Ha
JIBETE€ MOJICITHU U3ITBJIHEHUS € TMPUJIOKEH MaTeMaTHUeCKH MOJIEN 3a KOMIIOThPHU
cuMyJialiui Ha Oe30mopHU ABWKeHUs. [IpefcTaBeHusT B HACTOSIIHUS TPY/l MOJIEN €
C BIJIOBO yHpaBiieHHe. MoJenbT ce ChCTOu OT 16 TBBpAM cerMeHTa ¢ 15 cTaBHU
BPB3KU U 32 BHTPEIIHU CTENEHH Ha CBOOO1a. CuMyupaHu ca 6€30I0peEH U OMIOPEH
BApUAHT 32 MHUILIMUPAHE HA HAJIBXKHA POTAIUs MPU TO3U MHOTO TPYJIEH OTCKOK.
Bbnpeku Manko mo-KbCHOTO Ha4yalo Ha HAUTHKHOTO 3aBbpPTaHE, MPU OE30MOPHUS
BapUAHT CE€ Ch3/laBa MAaJIKO IO-TOJisiMa BIJIOBA CKOPOCT Ha BBPTEHE OKOJIO
HaJThXKHATa oC Ha Tsu10TO (10 25.8 rad/s) cnipsiMo mpencTaBeHus MOIET Ha OTIOPEH
BapuaHnT (23.3 rad/s). B 3akmroueHne Moxke 1a ce 0000IH, Ye W JBETEC MOJCTHH
U3ITBJTHEHUSI MOTaT YCIICITHO 1a ObJaT MpuilaraHu B MpakTukaTa. Bee mak moxe na
ObJie OTAAJCHO MPEANOYUTAHNE HAa OC30MOPHUSI BApUAHT, ThU KAaTO MPU OMUCAHUS
OTIOpPEH BapMAaHT BHUMAHUETO HA THMHACTHKA € aHTQKHUPAHO B TOBA J1a OCUTYPH MPU
(dbUHATHUTE ONMOPHU JACHCTBHUS MaTbK HAKJIOH HAa CETMEHTUTE BCTPaHU, KOETO
HaMaJisiBa Bb3MOKHOCTTA J1a C€ KOHIIEHTpUpPA W J1a HACOYM YCWIHUSATA CU H3IIO0
BHPXYy 00€3leuaBaHeTO Ha POTAIMOHHMS TOTEHIMAT 3a MpPEeBbpPTaHUsTA.
[IpeacraBenuTe cTpaTeruy Ha JACUCTBUATA MOXKE J1a ObJaT MpUJIaraHu yCIENHo (¢
MMOHM)KEHA aKTUBHOCT) U MPHU OTCKOIIUTE C MO-MaJIKa CIOKHOCT.

2. Kyuchukov, 1. (2023). Visualization of movement in gymnastics exercises.
Journal of Applied Sports Sciences, 1, 37-46, ISSN: 2534-9597 (print), eISSN: 2535-
0145 (online), DOI: 10.37393/JASS.2023.01.4

Abstract
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Visualization of the movement is crucial both for research and pedagogical
activities. The aim of this study was to introduce some methodology for the
visualization of the movement on the basis of the data obtained from conducting
numerical experiments when studying various movements and exercises. The main
task was to design a program module for the visualization of spatial movements. The
visualization of the results from the conducted simulations allows for having an idea
of the studied movement in the course of solving the equations of motion. The
program module for the visualization of an athlete’s movement is working in the
MATLAB Computing Environment. We have constructed an anthropomorphic
structure (model) which resembles the shape of a human body. The graphic images
frame by frame present the execution of the set motor program. The model possesses
a high degree of mobility which makes it suitable for applying various movements
and actions. A set of artistic gymnastics exercises was provided as an example. The
visualization of the current results from the simulated movement contributes to the
detailed analysis and facilitates the interpretation of the obtained results. The model
can also be applied to research activities for movements in other sports.

Busyaiusupane Ha JBHKEHHETO NPH M3CJeIBaHE HA T'MMHACTHYECKH
yHpasKHEeHHU s

Pesrome

Busyanuzanusara Ha JBMKCHHETO € CBHIIECTBEH MOMEHT KaKTO IIpH
M3ClIeIOBaTENICKaTa, Taka U NpH nefaroruyeckara neMHoct. Lenta Ha HacTosara
pa3zpaboTka € Aa ObJe MpeAcTaBeHa METOAMKA 32 BU3yalIM3MpaHE HA JBUKEHUETO
B3 OCHOBA Ha U3XOJIALIUTE JAHHU NPU MTPOBEKIaHE HA YMCIIEHU EKCIIEPUMEHTH MPU
U3CJeIBaHe Ha Pa3sHOOOpazHU ABMXKEHMsI U ynpaxkHeHHs. OcHOBHaTa 3ajadya €
pa3pabOTBaHETO Ha MpOrpaMeH MOIyJ 3a BU3yalMu3alUs Ha MPOCTPaHCTBEHU
IBWKEHUs. Busyanuzanusita Ha pe3yiTaTuTe OT MPOBEXKIAHUTE CUMYJIALUU
MO3BOJISIBA JIa MOJYYUM IMPEACTaBa 3a M3CJIECABAHOTO JBIXKEHHE OIIE B XOJa Ha
peliaBaHEeTO Ha YpaBHEHUsSTA Ha JBWXKeHHero. [Iporpamuusr Moayn 3a
BU3Yyalu3allksl Ha JIBJKEHHETO Ha CHOPTUCTAa (DYHKIMOHMpA B M3YUCIUTEIIHATA
cpena MATLAB. KoHcTpyupana e aHTponoMopdHa CTpyKTypa (Mozen), KOATO
Hamoao0sBa 1o Qgopma doBemKkoTo Tsio. ['paduunure m300pakeHUsT Kaabp IO
KaJIbp MPEICTaBAT U3MIBbIHEHUETO HA 3aJajieHaTa JBUraTeliHa nporpama. MoaensTt
MpPUTEKaBa BUCOKA CTENEH Ha MOJIBUYKHOCT, KOETO IO MPaBU MHOTO MOAXOJSII 3a



npujaraHe Mpu pa3HooOpa3sHU [BWXKeHUs M nedctBus. [lokazan e mpumep ¢
YIPaKHEHHS OT CIOPTHATAa TMMHACTHKA. BU3yalln3upaHeTo Ha TEKYIUTE PE3yJITaTh
OT CUMYJIMPAHOTO JBM)KCHUE JTOIIPUHACS 32 JEeTAalIM3UTAaHE HA aHAJIu3a U YJIECHSIBA
TBJIKYBAaHETO Ha IIOJYYECHHUTE pe3ydTaTh. MoJenbT MOXe Ja ce Ipuiara 1 3a
M3CJIEI0BATENCKA IEUHOCT HA IBUKEHUS U B IPYTH CIIOPTOBE.

3. Kyuchukov, I. (2023). Optimizing the technique in transition from piked to straight
somersault with a twist. Series on Biomechanics, 37(3), 32-37, ISSN 1313-2458,
DOI: 10.7546/SB.05.03.2023

Abstract

This manuscript analyzes technical solutions that can be applied in
transitioning from piked to straight somersault with rotation around a longitudinal
axis (aerial twist option). A mathematical model for computer simulations of aerial
movements was applied. After numerical experiments, the effects on the amount of
rotation around the longitudinal axis of the body as a result of different variants of
movement of the active arm were established. Effective options for moving the active
arm in a forward and backward somersault were demonstrated. The magnitude of the
final amount of the twist was studied depending on the moment of the extension from
the pike. The presented results from the computer simulations can be a useful
reference point for sports pedagogues for achieving optimal results when teaching
exercises with similar motor programs.

OnTumMu3upaHe HA TEXHUKATA NMPHU NMPeXo] 0T CrbHATO KbM 00TErHaTro
NpeBbPTAHE ¢ POTALMS 0KOJIO HA/UTBKHATA 0C

Pesrome

B rumnactuueckata mnpakThka (KakTO M TMpU JAPYTd CPOJHU CHOPTHH
TUCIMIUTMHN) CHINECTBYBAT YIPaKHEHUS, MPH KOUTO OT CI'bHATO MPEBBPTAHE Ce
OCBIUIECTBSIBA IPEXO KbM 00TETHATO MPEBBPTAHE C POTALMS OKOJIO HAJUThKHATa OC.
B crarusra ce anHanu3upaTt TEXHHUECKU PELIeHMsI, KOUTO MOraT Aa ObJaT npujiaranu
IpU MPEXOJ OT CI'bHATO KbM OOTETHATO MPEBBPTAHE C POTAIUS OKOJIO HAITb)KHATA
oc Ha TsnoTo (Oe3omopeH BapuaHt). [IpuiokeH € MaTeMaTUYecKd MOJEN 3a
KOMITIOTBPHU CUMYJIAIMM B ycloBUsATa Ha Oe3zonopHa ¢(aza. Cnex uucieHu
EKCIIEPUMEHTHU Ca YCTAHOBEHH €(DEKTUTE BhPXY KOJMYECTBOTO Ha POTAIUATA OKOJIO
HaJJIbKHATa OC Ha TSJIOTO, KOUTO Ca B pe3ydTarT OT pa3jvMyHd BapuaHTH Ha
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OpUIBM)KBAHE HA aKkTHMBHAaTa pbKa. [leMoHCTpupanu ca e)eKTUBHM BapUAHTH Ha
MPUABMKBAaHE HA aKTMBHATA pbKa NP MPEBbPTAHE HANpen U Hazal. M3cnenBana e
rojieMMHaTa Ha KpPAalHOTO KOJMYECTBO HAMIBXKHA pOTAlUs B 3aBUCUMOCT OT
MOMEHTa Ha CTapTHUpaHE Ha pa3rbBATEIHUTE JABWKEHHUS B Ta300€IPEHUTE CTaBH.
[IpeacraBenuTe pe3ysiTatd OT KOMIIOTBPHUTE CUMYJIAIIMKU MOKE J]a ObJIaT MoJie3eH
OPHUEHTHUD 32 CIIOPTHUTE MENAro3v 3a MOCTUTAHE Ha JBUTrATEIHA ONTHUMAJIHOCT B
00Yy4YEHHETO Ha YNPAXXHEHUS ChC CXOIHU JABUTATEIIHU IPOTPAMH.

4.  Kiuchukov, I, Yanev, I, Petrov, L. Kolimechkov, S,
Alexandrova, A., Zaykova, D., Stoimenov, E. (2019). Impact of gymnastics training
on the health-related physical fitness of young female and male artistic gymnasts.
Science of Gymnastics Journal, 11(2), 175-187, |ISSN 1855-7171,
DOI: 10.52165/sqj.11.2.175-187

Abstract

Artistic gymnastics can be practiced from an early age and develops the main
components of physical fitness. The aim of this study was to assess the physical
fitness of young competitive artistic gymnasts from Bulgaria. A total of 161
gymnasts (81 females and 80 males), who were divided into three groups (from 5-8,
9-11, and 12-15 years of age), with sports experience from 12 to 180 months, took
part in this study. All of the participants completed the extended version of the Alpha-
Fit physical fitness test battery, with European norms being applied to calculate
percentile scores for each fitness test. The height-for-age percentile scores in the
groups between the ages of 9-11 and 12-15 were significantly lower from the 50th
percentile of the international norms, both for male and female gymnasts. Gymnasts
showed substantially lower body fat, and only one gymnast was assessed as
overweight, with two being classified as obese. The percentile scores of the standing
long jump and the 4x10 m shuttle run test in the groups were significantly greater
than the 50th percentile of the available European norms. The percentile scores of
the VO2max in all female groups were also higher than the 50th percentile of the
European norms, while those for males did not differ from the 50th percentile, except
in the 5-8 age range. Artistic gymnastics improves the physical fitness components
and positively influences children’s physical development. Both female and male
artistic gymnasts had better physical fitness in most parameters, in comparison with
their peers.
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BL3HeﬁCTBHe Ha oﬁyquneTo Mo rIruMHACTHMKa BbBPXY 3APaB€TO0 M
{l)I/I3I/I‘leCKaTa roggoCcT Ha MJUIaill TMMHAaCTU4YKHN H THMHAaCTHIA

Pesrome

['mMHacTHKa MOXKeE J1a c€ MPAKTUKYBa OT paHHA Bb3pPacT U pa3BUBa OCHOBHUTE
KOMITOHEHTH Ha (pu3uueckaTa moAroToska. Llenra Ha ToBa n3cneaBaHe € 1a ce OLEeHU
¢usnyeckaTa MOATOTOBKA HA MIJIAJM CHCTE3aTeNM IO CIOPTHA THMHACTHUKA OT
bearapus. B nu3cnensanero yuactBaxa o0mo 161 rumuactuim (81 xxenu u 80 Mbxe),
KOUTO Osixa pasfenenu B TpH rpymnu (ot 5-8, 9-11 u 12-15 r.), cbec cnopTeH ctax ot
12 no 180 mecena. Bcuukyd ydacTHULIM M3MBJIHUXA pa3lIMpeHaTa BEpPCUA Ha
OatepusdTa 3a TecToBe 3a puznuecka rogHoct Alpha-Fit, kato eBpormnelickute HopMu
ce ImpuJarar 3a W3UMCIsIBaHE HA MEPCEHTWJIHU PE3yJITaTH 32 BCEKU (PUTHEC TECT.
IlepcenTHIHUTE pE3yiTaTH 3a PBCT 332 BB3PACT B IPYIIUTE Ha Bb3pacT Mexay 9-11 u
12-15 1. ca 3HAYUTETHO MO-HUCKH OT 50-Ms MEPCEHTUIT HAa MEXTYHAPOIHUTE HOPMH
KAaKTO 32 MBXKETE, TaKa U 3a >keHuTe. CIOPTUCTUTE NTOKA3aXa 3HAYUTEITHO MO-HUCKH
TEJIECHU Ma3HUHU U CaMO €/IMH CiIy4ail Oerle OlleHeH KaTo ¢ HaAHOPMEHO TerJo, a
OpU J1Ba OT CIy4yauTe CHOPTHUCTUTE Osfxa KIacu(PUUUPAHU KaTO 3aTIBCTEINH.
[lepceHTUIHUTE pe3yATaTU HA CKOKA HA ABKMHA OT MAcTO U 4X10 m ,,coBanka® B
rpynure Osixa 3HAUUTENHO TMO-BUCOKHM OT S50-us MEepCeHTUS Ha HAIWYHUTE
eBponelicku Hopmu. [lepcentriinute pesynratd Ha VO2max BbB BCUUKHU KEHCKHU
IPYIH CBHIIO Ca MO-BUCOKHU OT 50-Us MEPCEHTUII HA €BPONEUCKUTE HOPMH, TOKATO
TE3U 3a MBXKETE HE ce pasnuyaBar oT 50-Us MEpCEHTHN, OCBEH BbB Bb3PaCTOBHUS
nuana3oH 5-8 r. CnoprHara TUMHACTHKa TMOJ00psBa KOMIIOHEHTUTE Ha
¢u3nyeckaTa NOArOTOBKA U BIIUSIE MOJIOKUTEIHO BPXY (PU3NYECKOTO Pa3BUTUE HA
nenara. I riMHacTHUKHUTE, U THMHACTUIIUTE UMAT MO-100pa pu3ndecka noAroToBKa
B ITOBEYETO MapaMeTPH B CPABHEHHUE C TEXHUTE BPHCTHUIIH.

5. Kolimechkov, S., Yanev, I., Kiuchukov, 1., Petrov, L. (2021). Kinematic analysis
of double back straight somersault and double back straight somersault with full twist
on rings. Science of Gymnastics Journal, 13(2), 191-202, ISSN 1855-7171,
DOI: 10.52165/s9j.13.2.191-202

Abstract

The rings are one of the six apparatuses in men's artistic gymnastics. The final
element in a rings’ routine is in many cases a crucial skill for scoring the routine.
Most of the medalists on rings from the Olympic Games and World Championships
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for the last 20 years performed either the double back straight somersault or the
double back straight somersault with a full twist. The purpose of this study was to
conduct a kinematic analysis of double back straight somersault and double back
straight somersault with a full twist on rings. The participants selected for this study
were the world-class gymnasts Filip Yanev and Jordan Jovchev. The dismounts were
recorded with a DV camera by following a standard method of kinematic analysis.
During the execution phase, the ankle speed of Gymnast 1 reached 11.11 m/s and
that of Gymnast 2 was 11.29 m/s, and the angular velocity increased substantially to
10.0 rad/s and 9.05 rad/s for Gymnast 1 and 2, respectively. The rotational impulse
was sufficient for the successful execution of both dismounts. The actions of
Gymnast 2 needed for the full twist, including a small arm asymmetry, began just
before releasing the rings. The arching-to-piking action beneath the rings, as well as
the powerful pull, combined with a sufficient swing of the legs, are crucial factors
for the successful execution of the dismounts.

KunemaTuyen aHaju3 Ha [BOWHO 33JHO O0TErHaToO NpPeBbPTAHE M
ABOMHO 32JHO 00TErHATO NPEeBbPTAHE C LSJIO O0PbIIAaHE HA XAJIKHU

Pesrome

XankuTre ca eIWH OT IIECTT€ ypela B MBKKaTa CIHOPTHA T'MMHACTHKA.
[TocnenHOTO ynpaKHEHHE B CbUETAHUETO HAa XAJIKUTE B MHOTO CIIy4ad € peIaBamnio
3a OLEHSABAHETO Ha ChueTaHueTo. [loBeyeTo OT MeJalIMCTUTE Ha XaJlKd OT
OJIUMIIMMCKH WIPU W CBETOBHH NBPBEHCTBA npe3 mnociaeauure 20 roavuHu
V3MBJIHSBAXa WM JIBOMHO 3aJHO OOTETHATO MPEBBbPTAHE, WIM JABONWHO 3aJIHO
o0TerHaro mpeBbpTaHe C L0 oOpbiiaHe. llenTa Ha ToBa m3cieaBaHEe € Ja ce
HanpaBU KHHEMATHUYEH aHaJu3 Ha JABOWHO 3aJHO OOTErHaTo MpEeBbpTaHE U JBOIHO
3aJIHO OOTErHaTO MPEBbPTAHE C LT0 OOpbhIaHe Ha Xaiku. M30panure ydyacTHULIU
3a M3C/IEIBAHETO ca TMMHACTHIUTE OT CBeToBHa Kiaca ®ummn Sues u HMopnan
Houen. OtckormTe ca 3amucann ¢ DV kamepa, KaTo ¢ NPUIOKEHA CTaHJapTHATA
METO/IMKa 3a KHHEeMaTu4eH ananus. [1o BpeMe Ha ga3ara Ha U3MBJIIHEHHE, CKOPOCTTA
Ha rie3eHa Ha ruMHacTuk 1 goctura 11,11 m/s, a Ta3su Ha rumuactuk 2 € 11,29 m/s,
a pIJIOBATA CKOPOCT ce yBenuuu 3HauuTenaHo Ao 10,0 rad/s u 9,05 rad/s cboTBETHO
3a TUMHAacTuK | w 2. POTalMOHHUAT MMIYJC € JOCTaThbU4€H 3a YCIEIIHOTO
U3MIBJIHEHWE U Ha JBaTa OTCKOKa. JlefcTBHUsTa HA TMMHACTHK 2, HEOOXOAMMHU 3a
I'BJIHOTO 3aBBPTAHE, BKIIOUMTEIHO M MajlkaTa acMMETpPHUsl Ha pbLETE, 3al04Bar
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TOYHO IPCAU IIYCKAHCTO HA XAJKUTC. I[BI/DKGHI/IGTO OT MpCPasrbHATO A0 CI'bHATO
TAJIO IIOA XAJIKUTC, KAKTO WM MOIIHOTO IHIPHUABPIIBAHC, CBHUYCTAHO C JOCTATBYHO
3aMaxXBaHC Ha KpakaTra, Ca pcliaBalllnd q)aKTOpI/I 3da YCIICIHOTO H3IIBJIHCHUC Ha
OTCKOLIUTC.

6. Stoimenov, E., Kiuchukov, 1., Yanev, I. (2017). Impact of preceding handspring
upon kinematic characteristics of different salto backwards. International scientific
congress “APPLIED SPORTS SCIENCES”, NSA “Vasil Levski”, Sofia, Bulgaria,
2017, Proceeding book, NSA Press, pp. 16-20, ISBN (Online): 978-954-718-490-9,
ISBN (Print): 978-954-718-489-3, DOI: 10.37393/ICASS2017/2

Abstract

A comparison is made between salto backwards of different complexity,
performed after round off and back handspring (salto backwards stretched, double
salto backwards tucked and salto backwards stretched with 2\1 twist). Six
competitive gymnasts performed the studied exercises. The performances were
videotaped with a 60 Hz video camera and analyzed independently utilizing the Ariel
Performance Analysis System (APAS). The best gymnast’s performances were
selected for analysis. Data from the APAS were transferred to Microsoft EXCEL for
further processing and presentation of results. By the means of kinematic analysis,
differences are found between the studied exercises. For the three exercises
considered, higher values of the vertical component of the center of gravity velocity
were established at the time of take-off of gymnast from the floor in the backward
salto performance. The obtained results can be used in optimization of the training
process of teenage and elite gymnasts.

Bausinue Ha NMpEeaAXoKaallo npeMsaTaHe BbPXY KHHEMAaTHYIHHA
XapPaAKTCPUCTUKH HA Pa3/IMYHHU 3a/IHHA IPEBbPTAHUA

Pe3rome

HampaBeHo € cpaBHEHUE MEXKTy 3a/IHA MPEBBPTAHKS C Pa3IMYHA CIOXKHOCT,
M3MBJIHABAHU CJIe]] KPhIOMHO TNpEeMsSTaHEe W 3aJHO MpeMsTaHe (3aJHO0 OOTErHaTo
npeBbpTaHe, 3aJHO JBOMHO MpEeBbpPTaHe W 3aaHO oOTerHato mpeBbprane ¢ 2\1
oOpbmrane). Illect CHOPTUCTHM  WM3MBJIHMXA  U3CIEABAHUTE  YIPAXKHEHUS.
W3nbnnenusra 6sixa 3anucanu ¢ 60 Hz Buneokamepa n aHaau3upaHu HE3aBUCHMO C
nomoInTa Ha cucremarta 3a aHanu3 Ariel (APAS). 3a ananu3 Gsixa n30panu Haii-
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no6purte u3nbiHeHUs Ha cnoptuctute. lanaure ot APAS 0sxa npexBbpiieHU KbM
Microsoft EXCEL 3a no-nataTbiiHa 00pabOTKa U TMpEACTaBsSHE Ha pe3yiTaTHUTe.
Upes KuHEeMaTUYeH aHaJIN3 Ca OTKPUTHU PA3JIMKU MEKIY U3CIEABAHUTE YIPAKHEHHUS.
Ot TpuTe pasriefaHu YNPaKHEHUs Ca YCTAHOBEHU IO-BUCOKM CTOMHOCTH Ha
BEPTUKAIHUS KOMIIOHEHT Ha CKOpPOCTTa Ha LIEHThpa Ha TEKECTTa B MOMEHTAa Ha
U3NIUTaHe OT TMoJa MpH H3MBJIHEHWETO Ha 3aAHO0 npebpTaHe. [lomydenure
pe3ynTaTd MoraT Aa ObJaT M3MOJ3BaHH MpPU ONTHUMH3UPAHE HAa TPECHUPOBBUHUS
MpOLIEC Ha IOHOIIN U €TUTHA TUMHACTUYKH.

I'S. IlyOosukanmum, nmyOJuKyBaHH B HepedepUpaHM CHUCAHHUSA C
HAY4YHO peleH3upaHe

1. Krouykos, M. (2011). KonTponupaHne Ha IpU3EMsSBaHETO MPHU M3ITBIHCHUE Ha

TUMHACTUYECKHU yIpakHeHus. Hayunu TpynoBe Ha PyceHckun yHUBEpCUTET ,,AHTEN
KbHueB”, tom 50, cepus 8.2, 7-11. ISSN 1311-3321, https://conf.uni-
ruse.bg/bg/docs/cpl1/8.2/8.2-1.pdf

Pe3rome

B ta3u cratus ca uscienBaHu Bb3MOKHOCTUTE 3a KOHTPOJI HA TPU3EMSIBAHETO
IIPU U3ITBJIHCHHE Ha TMMHACTUYECKH YIpaXKHEHHS. 3a u3cieaBaHe Ha edekra or
JBIDKCHUSTA B KOJICHHUTE U B Ta300CIPCHUTE CTaBU MPHU MPU3EMSIBAHE € MPUII0KEH
MaTeMaTUYECKHU MO/ Ha TSUIOTO Ha THMHACTHK, KOETO C€ ChCTOM OT TPU CETMEHTA.
Pasrnenanu ca pazivuHU BapUaHTH 3a TEXHUYECKO PEIICHHE MPHU MPU3EMSBaHE,
CIIOpE]l MEXaHWYHOTO TMOBEJACHUE Ha TSAJIOTO B Kpas Ha JieTexxkHaTta (asza /mpenu
npusemsaBane/. [Ipu moaroroBkara ce npernopbyBa Jia ¢ OCUTYPSIBAT Hal-pa3IudaHU
HavyaJ HU YCIOBUS, T.C. pa3IMYHA KOMOWHAITMN MEX Ty hopMaTa Ha TpaeKTOpHUsTa Ha
IICHThpa Ha TEXECTTa B JIETEXa, MOCOKaTa W ToJeMUHATa Ha BBPTEIUBOTO
JIBHKEHHE.

Control of landing in the performance of gymnastic exercises

Abstract

Possibilities for control of landing in the performance of gymnastic exercises
have been researched in this article. For the purpose of studying the effect of
movements in knee joints and hip joints of landing a mathematical model of the body
of the gymnast, which is made up of three segments was applied. Different versions
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for technical solution of landing have been examined, according to the mechanical
behavior of the body at the end of the flight stage /before landing/. In preparation, it
Is recommended to provide a variety of initial conditions, i.e. different combinations
between the shape of the trajectory of the center of gravity in flight, the direction and
the magnitude of the rotational movement.

2. Krouykos, M. (2012). XapakreprcTrKa Ha IMpexojia OT OIMOPEH KbM 0e30mopeH
nepuoj Ha Bucwuiika. Hayunu tpynoBe Ha Pycencku yHuBepcuteT ,,Anren KoHues”,
ToMm 51, cepus 8.2, 32-35. ISSN 1311-3321,
https://conf.uni-ruse.bg/bg/docs/cp12/8.2/8.2-5.pdf

Pe3rome

B cratusra ca pasrienanu o011y 3aKOHOMEPHOCTH TIPH IIPEX0/1a OT OIMOPEH KbM
0e30mopeH nepruo/ MPU U3IMBIHCHHE HA THMHACTHYECKH YIPAKHEHUS HA BHUCHIIKA.
JleMoHCTpHUpaHa € TpoOMSHATA HA OCHOBHU OHWOMEXaHWYHH XapaKTCPUCTUKH
(mauanmna ckopoct Ha [T, kuHeTH4eH MOMeHT, (popma Ha TpaekTopusara Ha L[T), B
pe3yaTaT Ha JIBUTATCITHUTE JCHCTBUS Ha CIOPTHCTA B Kpas Ha OMOPHHUS IEPHOI.
ITokazanu ca BB3MOXKHOCTH 3a KOHTpOJUpaHe Ha JBMXKeHHeTo. Hampapeno e
3aKJIFOUCHHUETO, Y€ CI'bBATEIHUTE U PA3rbBATEIHUTE IBUKEHUS B PAMCHHUTE U/WIIH
B Ta300€/IpEHUTE CTaBH, U3MBJIHABAHHM B Kpas Ha ornopHarta (aza, MmoraT aa Obaar
MpWIaraHd 3a YOPaBJICHHETO KAKTO HAa TPacKTOpHWs Ha JieTeka, Taka W Ha
BBPTEIMBOTO JBHKEHHE HA TSIIOTO 3a JIeTeKHarta (asza.

Characteristics of transition period from support phase to flight phase on
horizontal bar

Abstract

This paper examines some biomechanical aspects of transition period from
support to flight phase when performing gymnastic exercises on horizontal bar. A
change of basic biomechanical characteristics (initial velocity of the CG, angular
momentum, shape of the trajectory of the CG) as a result of motion activities of
athlete at the end of the support phase is demonstrated. Different possibilities of
movement control are shown. It is concluded that the flexion and extension motions
at the shoulder and/or hip joints performed at the end of the support phase can be
applied to control both the flight trajectory and the rotational movement of the body
for the flight phase.
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3. Kiouykos, Mn. (2010). Ananu3 W oOlleHKa Ha JABUTATCIHH JCUCTBHUSA IIPHU
U3IIBJIHEHWE Ha THMHACTHYECKU yhpaxkHeHus. Hayunu TpynoBe Ha PyceHcku
yHuBepcuteT ,,Auren KwHue”, Tom 49, cepus 8.2, 32-36, ISSN 1311-3321,
https://conf.uni-ruse.bg/bg/docs/cp10/8.2/8.2-4.pdf

Pe3rome

AHaNM3bT HA TEXHUYECKATA CTPYKTypa HA CIIOPTHUTE YIIPAXKHEHHUS € €AUH OT
Hal-CBIIECTBEHUTE €TaIll Ha Iejgarormueckara JneiHocT. O4eBHIHO €, Y€ KOrarTo
CTaBa BBIIPOC 3a TEXHUYECKO YCHBBPIIECHCTBAHE, BB3HUKBA M BBIPOCHT 3a
oOCKTHBHATa OIlEHKAa Ha JBHUTAaTCIIHUTE JEUCTBUS Ha croptucTta. CraTusra
pasriexkaa OCHOBEH MpoOjeM Ha meaarorudyeckara JCHHOCT B TMMHACTHKaTa -
OLICHSIBAHETO HA JIBUTATEJIHUTE JIEUCTBUA M OINPEACIIHETO Ha TEXHUTE
OounomexaHuyHu ocobeHocTH. [Ipeasioxkena e MeToIMKa 3a EJarorHYeCcKu aHallnu3 U
OIIEHKAa Ha THMHACTUYECKUTE YIIPaKHEHHU S, KOSATO C€ OCHOBaBa HA OMOMEXaHUYHUTE
MPUHLNIN 32 aHajdu3 Ha JBWKeHHeTo. OCHOBHA II€J1 HA METOJMKaTa € na Oble
IIOBUIIICHAa OOEKTUBHOCTTA Ha II€JarOrM4YECKOTO OLICHSIBAHE Ha IBUTATEIIHUTE U3SIBU
Ha CIIOPTUCTA.

Analysis and motion activities assessment in performance of gymnastic
exercises

Abstract

The analysis of the technical structure of sports exercises is one of the most
Important stages of the pedagogical activity. It is obvious that when it comes to
technical improvement, the question of the objective assessment of the athlete's
motion activities also arises. This study examines a main issue of pedagogical work
in gymnastics — motion activities assessment and determination of their
biomechanical characteristics. A methodology for pedagogical analysis and
evaluation of gymnastic exercises, which is based on biomechanical principles of
motion analysis, is proposed. The main purpose of methodology is the pedagogical
evaluation of motion activities of athletes to become more objective.
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4. Krouykos, Mn. (2009). IlopumaBane Ha €pEeKTHBHOCTTa Ha OOYYCHHETO IIO
TIMHACTHKA Ype3 MpuiiaraHe Ha 0a3oBa TEXHUYECKa MOATOTOBKA. Hayunu Tpymose
Ha PyceHcku yauBepcuret ,,Aaren KeHauer”, Tom 48, cepus 8.2, 72-75, ISSN 1311-
3321, https://conf.uni-ruse.bg/bg/docs/cp09/8.2/8.2-13.pdf

Pe3rome

B pazpabotkata ce 000CHOBaBa HEOOXOAMMOCTTa OT BBBEKIAHETO B
oOydYeHHEeTO TI0 TMMHACTHKA Ha 0a3oBa TeXHWYecKa MoarotoBka. IIpemnmaranarta
CTpaTerusi € CBhp3aHa C yCBOSIBaHE Ha JBUTATEITHU YMECHUS Y HABUITU 32 U3ITBIHCHNE
Ha eJIEMEHTApHU CrbBATEIHO-PA3ThbBATEIIHA JABIKCHUS WM (UKCHpaHE Ha
OTIpe/IeNICHN CETMEHTH Ha TSJIOTO €IMH crpsMo npyr. LlenTa Ha moaroToBKara € aa
ObJaT pa3BUTH CIOCOOHOCTH 3a KOHTPOJI M YIPaBICHUE Ha CIIEMCHTapHUTE
JCHCTBHS, KOCTO BITOCIICJICTBUE I1Ie ObJIC IIBJIHOIICHHA OCHOBA 3a U3TrPAKIAHETO Ha
HOBWTE JIBUTATCITHU HABHIIH.

Increase of effectiveness in gymnastics training by applying the base
technical training

Abstract

The paper is grounded on the necessity the base technical training to be
Implemented in process of gymnastic training. A proposed strategy is in connection
with learning motor skills and habits for execution of elementary motions - folding
and unfolding or process of fixing the particular body segments as one another. The
main aim of the training is skills of control and management upon elementary
motions to be developed, which would be a good ground for building up new motor
habits.

5. Krouykos, Wi., 3ap. Kypres. (2014). CpaBHeHHE TeXHUKATa HA M3ITBJIHCHUE Ha
KpbroBe Ha KOH C TPUBHM W Ha THUMHAcTUuyecka ,ob0a”. Hayunu TpynoBe Ha
Pycencku ynmBepcurer ,,Auren Kvuues”, Tom 53, cepus 8.2, 2014, 33-36, ISSN
1311-3321, https://conf.uni-ruse.bg/bg/docs/cp14/8.2/8.2-5.pdf

Pe3rome

B craTtusra e HarpaBeHO CpaBHEHHE Ha MMOKa3aTe1, KOUTO ONPEAEIST HUBOTO
Ha TCXHUYCCKUTEC YMeHI/ISI HpI/I HNU3IIBJIHCHUEC Ha OCHOBHOTO pra)KHeHI/IC Ker,
HU3IIBJIHABAHO HA JIBA TMMHACTUYCCKHN ype;la - CTaHIIapTeH KOH U ITIOMOIIICH ypez[ -
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ruMHacThyecka "rp0a". Te3u mokaszaren ca pa3NUYHU BIJIM KaTO: CTaBHU BIJIH,
BIJIM HA HAKJIOHA Ha CETMEHTH Ha TsU10TO. Te ca u3MepeHH B YETUPUTE OCHOBHU (azu
Ha Kpbra, py U3II'BIHECHUS HA €IUTEH T'MMHAcTUK. Ciiel] CpaBHUTEIHUS aHAJIA3 Ha
M3MBJIHEHUETO HAa YIPAXKHEHUATA ca HAIIPABEHH MPENOPBKHU 3a IpaKTUKATA.

Comparison between techniques of performance of a circle on the
pommel horse and on the gymnastic mushroom

Abstract

This article compares the indicators which determine the level of technical
skill in performance of a basic exercise circle on two gymnastic apparatus — standard
pommel horse and an auxiliary equipment - gymnastic “mushroom”. These
indicators are different angles as: joint angles, angles of inclination of the segments
of the body. They have been measured in four major phases of the circle, which have
been performed by the elite gymnast. After the comparative analysis of the
performance of the exercises, recommendations were made for the practice.

6. Krouykos, Ui., 3ap. Kypres. (2015). Kunemaruduen Mozen Ha KPbroBe Ha KOH C
rpuBHu. Hayunu TpynoBe Ha Pycencku yHuBepcutet ,,AHren KvHueB”, Tom 54,
cepus 8.2, 47-51, ISSN 1311-3321, https://conf.uni-ruse.bg/bg/docs/cp15/8.2/8.2-

7.pdf

Pe3rome
HpeI[CTaBeHI/I Cca KMHEMATHUYHU MOJCJIMU HA Kp’bFOBC Ha KOH C FpI/IBHI/I U Ha

TUMHACTHYECKa ,,r'b0a”, KOUTO MOTar jJa CIyKaT KaTO €TaJlOH 3a M3IbJIHEHHE Ha
KpBIoBE OT BHCOKA Kjlaca. 3a YeTUPUTE OCHOBHU (Da3u Ha KPBIOBETE Ca ONpe/IeieHN
CTOMHOCTHUTE Ha TPH TMOKA3aTeNsl — bI'bJI HA HAKJIIOHA HA PBLETE, bI'bJl B pPAMECHHUTE
CTaBH M BI'bJI B Ta300eIpeHnTe cTaBu. IIpeamaranuTe KHWHEMaTUYHA MOJICIIH MOTaT
Ja CIIy)aT 3a OPHUEHTHP Ha CIOPTHHUTE IENaro3d 3a JOCTUTHATOTO HUBO Ha
TEXHUYECKO MaWCTOPCTBO OT OOy4yaBaHUTE CIOPTUCTU. Te3u IMoKa3aTelu ca
JIOCTBHITHU 32 U3MEPBaHe U ca yJ0OHH 3a MPUIIOKEHHUE B MPAKTHYECKaTa JICHHOCT.

A kinematic model of circles on the pommel horse

Abstract
Kinematic models of circles on the pommel horse and gymnastics mushroom
which could be used as a pattern for the implementation of high-class circles are
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presented in the paper. For the four main phases of the circles the values of three
indicators are defined - the angle of the inclination of the arms, the angle in the
shoulders joints and the angle in the hip joints. The proposed kinematic models can
serve as a guide for sports educators for the level of technical mastery reached by the
trained athletes These indicators are accessible for measuring and handy for applying
In practical activities.

E20. IIy0siuxkyBaH YHUBEPCUTETCKH Y4eOHUK UJIN YUEOHUK, KOUTO ce
U3M0/13Ba B YYMJIMIIHATA MPeEKa

CnoprHa OMmoMmexanuka (y4eOHHK),

pasnen: 'mmuactuka - Kupun Aunonos, Unus Krouykos, moj o0maTta peakius Ha
npod. Huxona Xamxues, anx u goil. [lenuo ['emes, qokTop

Pe3rome

B pa3nena BHMUMaHMETO € HACOYEHO KbM H3ACHSBAaHE HAa OCHOBHHU
OMoMeXaHWYHU 3aKOHOMEPHOCTH Ha TUMHACTHUYECKUTE yNnpakHeHus. HampaBeHa e
000011IeHa XapaKTepUCTUKA Ha YIpaKHEHHATa M (¢da3oBaTa MM CTPYKTypa.
AHanmm3upaHd ca OWOMEXaHWYHUTE (PAKTOPH, KOUTO OOYCIaBAT CTAaTUYHUTE
ynpaxHeHnus. OrnpenerneHn ca MEXaHUYHUTE YCJIOBHUS M TOHATHSATA, CBBbP3aHU C
PABHOBECHOTO TIOJIOKEHUE Ha TAJIOTO. AHAJIM3UPAHU Ca XapaKTePUCTUKU U
OMOMEXaHWYHU AacCIeKTH TPHU HU3MBJIHCHUETO Ha JAWHAMUYHUTE TUMHACTHUYECKU
ynpaxHeHus. Pa3sicHeHH ca OCHOBHM 3aKOHOMEPHOCTH TPHU B3aUMOJICHCTBHUE Ha
TSJIOTO Ha CIIOPTHUCTA C OlopaTa/Bpb3KaTa, KaTo ca MPEJICTaBEHU IMPUMEPHU OT
MpaKTUYECKH u3NbIHEHUs. HampaBeHa € XapakTepuCTHKa Ha JCHCTBUATA W
edeKTUTe TIpH yJIapHUTE B3auMojielicTBus. [IpeacTaBeHnTe npuMepu B pasjeia ca
n00pe OHArJICACHU OT M3IBJIHCHUS HA CJIMTHHU CIIOPTHUCTH.

Sports biomechanics, (chapter gymnastics)

Abstract

In the chapter, attention is directed to clarifying basic biomechanical
regularities of gymnastic exercises. A generalized description of the exercises and
their phase structure is made. The biomechanical factors that determine static
exercises are analyzed. The mechanical conditions and concepts related to the
equilibrium position of the body are defined. Characteristics and biomechanical
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aspects during the performance of the dynamic gymnastic exercises were analyzed.
Basic regularities in the interaction of the athlete's body with the support/connection
are explained, and examples from practical executions are presented. A
characterization of the actions and effects of impact interactions has been made. The
examples presented in the chapter are well illustrated by the performances of elite
athletes.

E21. Ily0iukyBaHO YHHUBEPCHUTETCKO Y4eOHO MmocodOue WU Y4eOHO
nocooue, KOETO ce U3IM0J3BAa B YYMJIMIIHATA MPeKa

buomexaHukaTra B rHMHACcTUKATa (PHLKOBOICTBO)
(Hukona Xamxues, Kupun Aunonos, Wius Krouykos)

Pe3rome

B Tpyna ca neMoHCTpupaHu OCHOBHUTE OMOMEXaHUYHU 3aKOHOMEPHOCTH,
KOMUTO CE MPOSIBSIBAT MPU U3ITBJIHECHUE HA TAMHACTUYECKU yIIpaXxHeHus. Pa3rinenanu
ca BBIIPOCH, CBBP3aHU C YIIPABJICHUE HA JIBM)KCHUETO U aHAIM3 HA TEXHHUKATA Ha
OCHOBHU YMpPaXXKHEHUSA. 3a MO-700p0 BB3MpUEMaHE Ha H3y4YaBaHUsS MaTepual
OHArJIeIIBAaHETO € HAIPaBEHO, KaTo ca MPEJACTaBEeHH MHOXKECTBO M300paKCHUS Ha
pe€aJlHd W3IbJIHEHUSI HAa THUMHACTUYECKH YIPAKHECHUS, JIEMOHCTPUPAHU OT
BUCOKOKJIACHU CHOPTUCTH. BHHMMaHueTO B pa3paboTkara ¢ (OKYCHPAHO BBPXY
BOXHU OMOMEXaHWYHU MPUHIUIKN U OCHOBHM TMOHSITHS, MpaBUjia HA pPaBHOBECHUETO
n (HakToOpy Ha YCTOMYMBOCT B TMMHACTHKAaTa, OMOMEXaHUYHU XapPaKTCPUCTHUKU,
aHaJiM3 Ha TEeXHHUKaTa U (pa3oBa CTPYKTypa HA OCHOBHU YHPAKHEHUS OT BCUUKHUTE
rUMHacTUYeCKu ypeau. HampaBeHu ca W HAKOM NPENOPBHKH 3a IMPAKTHYECKATA
JIIEMHOCT B THMHACTHKATA.

Biomechanics in gymnastics

Abstract

The textbook demonstrates the basic biomechanical regularities that occur
when performing gymnastic exercises. Issues related to movement control and
technique analysis of basic exercises are addressed. For a better perception of the
studied material, a visualization was made by presenting multiple images of real
performances of gymnastic exercises demonstrated by high-class athletes. Attention
in the work is focused on important biomechanical principles and basic concepts,
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rules of balance and stability factors in gymnastics, biomechanical characteristics,
analysis of technique and phase structure of basic exercises of all gymnastic
apparatus. Some recommendations have also been made for the practical activity in
gymnastics.
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