PE3IOMETA HA HAYYHUTE TPY/JIOBE
Ha 1. ac. Mapus ["aTeBa, nokTOp

3a Hay4YHO-TEOPETUYHH U HAYKO-TIPHIIOKHH MIPUHOCH, MPEJACTABEHU 33 yU4acTUE B KOHKYPC 32
3aeMaHe Ha aKaJeMUYHa JUIHXHOCT ,,JloreHT” B mpodecronanuo Hanpasienue 7.6 Criopr,
cnernuanHoct ,,Cropt” (XyJ0’KecTBeHa THMHACTHKA), 00siBeH B /B, Op. 91, 19 HoemBpu
2019r.

1. ,,I/I3CJIeIlBaHe HAa TPEHUPOBBYHOTO HATOBAPBAHE B XYA0KECTBEHATA THMHACTHKA
U YCbBBPUICHCTBAHE HAa METOAUMKATA Ha o00y4eHHMe”, OUCEPTALMOHEH TPy 3a
INPUCBHKIAHC Ha o6pa30BaTenHa U Hay4dHa CTCIICH ,,I[OKTOp” C HaAy4YCH PBKOBOAUTECII
npod. Kupun AHI0HOB.

"A research of the training load in rhythmic gymnastics and improvement of the
teaching methodology", dissertation for awarding the educational and scientific
degree "Doctor" with scientific supervisor prof. Kiril Andonov.

B nucepraniMOHHUAT TpyX ce pasriieXk/1a HaTOBapBaHETO B Xy/JO0’KECTBEHaTa TMMHACTUKA OT
BCUYKM HEroBW cTpaHu. HampaBeHo € 3a1b1004€HO poy4BaHe Ha royiiM Opoi JTuTepaTypHU
U JOKYMEHTAJIHW M3TOYHHUIIM, Ha 0a3aTa Ha KOMTO € U3rpajieHa KOHLIETILUS 32 U3C/IeABaHU AT
IIPOBEJICHU B HacTosus Tpyd. HanpaBeHu ca ceieM caMOCTOSITENIHN U3CIIEABAaHUS, KOUTO Ja
0o0XBaHAT BCUYKHU MNpoOJeMH, Kacaelld Ta3W CTpaHa OT MOATrOTOBKaTa Ha TMMHACTUYKHUTE:
IIPOYYBAHE HAa HATOBAapBAHETO HA ChCTE3ATEJIKM ydacTBAllld HAa CBETOBHA Kymna B bbirapus;
IIPOYYBAHE Ha IIJJAHOBETE HAa TPEHBOPUTE IO XYJOKECTBEHAa T'MMHACTHKa B bbarapus;
PETPOCHEKIUS Ha HATOBApBAHETO (IJIAHOBETE) Ha HALIMOHATIHMS O0TOOp, 16 rOJMHM Ha3aj] BbB
BPEMETO OT HAIIPABEHOTO U3CIEABAHE; ONPEIEIISIHE HA NMHTEH3UBHOCTTA HA TPEHUPOBBUHUTE
3aHMMaHHS M CbhCTE3aTelHaTa IMporpamMa B XyJOKECTBEHaTa TMMHACTUKAa — CBHYETAHUE;
N3cnenBane Ha eekTa OT MPUIIAraHOTO HATOBapBaHE 10 BpeMe Ha TPEHUPOBKA U ChUETaHUE
(KOHILIEHTpalMsTa Ha JIAKTaT B KPbBTa M Ha IyJICOBAaTa YECTOTA) 3a OINpe/esiHE Ha 30HUTE Ha
pabora (BMZa HaToBapBaHE) HAa T'MMHACTHUYKUTE OT pa3IMYHUTE BbB3PACTOBH TPYIIHU;
KommiiekcHO OMOXMMHUYHO H3CJI€[BaHE 3a OINpENesiHE Ha CTENEeHTa Ha TPEeHHPAHOCT Ha
CbCTE3aTeNKW OT HALMOHATHUA OTOOp MO XYIOKECTBEHAa TI'MMHACTHKA W OIpeNeNsHe Ha
XapakTepa Ha TPEHHPOBKaTa; M amnpoOHpaHe Ha eKCIepUMEHTalHa Iporpama 3a
TPEHUPOBBUHO HaToBapBaHe. CMeNo MOXKe J1a ce TBBbPAM, Y€ € HalpaBeHO 3aIbJIO0OYEHO U
00XBaTHO MPOYUYBaHE MO MPOOJIEeMHUTE Ha 33JaJeHaTa TeMa, KaTo HIKOM OT M3CJIeIBaHMATa ca
MpaBeHH 3a MbPBU IIBT B XYA0KECTBEHAaTa TMMHACTHKa (CHOpe/ HalpaBeHaTa JUTepaTypHa
cnpaBka). Kato mpuHOcH Ha TO3M TpyJ MOTrar Ja ce€ MocoyaT: ONMpEeNeIsiHETO Ha CPEeIHUTE
CTOMHOCTHM Ha IyJIcOBaTa 4e€CTOTa MU Ha HHUBOTO HA JIaKTaTa MO BpeME€ Ha TPEHHUPOBKA IO
XYyJ0’KEeCTBEHAa TMMHACTHKA B YETUPHUTE Bb3PAaCTOBU IPYIH Jlela, JeBOMKU MJIajlia, JeBOMKU
cTapuia BB3pacTH M JKEHU Ipe3 NEepUOJUTE Ha IOJArOTOBKA, 3a WHAMBHUIYATHOTO M 3a
aHCaMOJIOBOTO M3ITBJIIHEHHE; U3BBPILEHA € aKTyaJau3alus Ha GopMmyiaTta 3a MHTEH3UBHOCT B
XyJO0’KECTBEHaTa TMMHACTHKA; MIPEJICTAaBEHN Ca CTOMHOCTUTE HAa MHTEH3UBHOCTTA 10 BpeMe
Ha TPEHHUPOBKA M CHUETAHUE 32 pPA3IMUYHUTE BB3PACTHU, NEPUOAM HA IOATOTOBKA, INPHU
WHAWBUYAJIHOTO U IIPU aHCAMOJIOBOTO M3ITBJIHEHHE; allpoOUpaHa € METOUKA C IPUOPUTETHA



HACOYCHOCT KbM (pH3HMUECKaTa MOJrOTOBKA U TOJsIM 00E€M OT YIpPaKHEHHUs 3a pa3ydaBaHe,
n30ATBaHE HA paHHATA CICIHMATU3alvs, C LEeJT Ja Ce YABDKA ChCTE3aTCIHUSAT JKUBOT Ha
TUMHACTUYKUTE; aHAIM3MpaHa € pabdoTara Ha HAIMOHATHHS OTOOpP MO XYJOXKECTBEHA
TUMHACTUKa — jkeHH 3a nepuoza ot 1990 no 2006 r.; mpoy4eHH ca IJIaHOBETE HA TPEHbOPUTE
B B’bJII‘apI/IH, 3a J1a C€ YCTAHOBU HAYMHBT HA pa60Ta U IMoAroToBKaTa Ha TMMHACTUYKUTE.

The thesis deals with the load in rhythmic gymnastics from all its aspects. A vast number of
literary and documentary sources were the subject of an extensive study that we performed,
on the basis of which a conception of the research carried out in the present work is based.
Seven independent studies have been performed to cover all the problems concerning this
aspect of the preparation of gymnasts: a study of the workload of World Cup competitors in
Bulgaria; a study of the plans of the rhythmic gymnastics coaches in Bulgaria; a retrospection
of the workload (plans) of the national team for the past 16 years before the study;
determining the intensity of the training activities and competition program in rhythmic
gymnastics - routine; an investigation of the effect of the applied load during training and
routine (concentration of blood lactate and heart rate) to determine the work areas (type of
load) of gymnasts of different age groups; a complex biochemical study to determine the
training level of the national rhythmic gymnastics team and to determine the nature of the
training; testing an experimental workout load program. It is safe to say that a thorough and
comprehensive study has been performed regarding the problems of the given topic, with
some of the research carried out for the first time in rhythmic gymnastics (according to the
literature reference). The contributions of this work include: the determination of the average
values of the heart rate and the level of the lactate during training in rhythmic gymnastics in
four age groups (children, prejuniors, juniors and seniors) during the training periods, for the
individual and for the group performance; an update of the intensity formula in rhythmic
gymnastics has been done; the values of intensity during training and routine for different
ages, periods of preparation, individual and group performance are presented; a methodology
with a priority focus on physical preparation and a large volume of exercises for training,
avoiding early specialization has been tested in order to extend the competitive life of
gymnasts; the analysis of the work of the national rhythmic gymnastics team - women for the
period from 1990 to 2006; the plans of the coaches in Bulgaria were examined in order to
determine the style of work and preparation of the gymnasts.

2. ,,TexnnqecxaTa NNOATOTOBKA Ha YHPakHEHUATA C THJI0 B XYyJdO0K€CTBEHaTa
TMMHAacTHKA” — MOHOTpadus
"Technical preparation of body exercises in rhythmic gymnastics' - monography

Monorpadusra pasriex/ia eJHa OT OCHOBHUTE CTPaHU Ha MOJTrOTOBKAaTa Ha TMMHACTUYKHUTE
— TEXHHYECKaTa IMOJATOTOBKAa C Tso. Ha JMHEmHWs eTam OT pa3BUTHETO HA TMMHACTHKATa
ChCTE3aTeId U TPEHBOPH Ca M3MPABEHU MPEJ TOMAMOTO MPEIU3BUKATEIICTBO Ja ChYMEST B
MHOT'O KpaTK1 CpOKOBE Ja CTUIHAT BUCOKH HMBA HAa TEXHUYCCKW YMCHH:, 3apaand ITPOMCHUTC
B HACTOSIINS MPABUIHHUK, KOWTO OTBaps OLIEHKATa U ChOTBETHO MO3BOJISIBA U3IIOJI3BAHETO HA
HEeorpaHW4YeH Opo OT yNMpaKHEHHs B PAMKHTE Ha ChCTe3aTelHaTa mporpama. Paspaborkara



Habnsira Ha npoOsiemMuTe Ha 0OazoBaTa MOATOTOBKA C TAJO, KOSATO B JHEIIHO BpEME ce
npeHedpersa OT TPEHbOPHUTE MOPATU CIIOMEHATHTE MO-Tope npudyuHu. CTpyKTypupaHa € B
IIECT IJ1aBH, KOMTO J1a 00XBaHAT BCUYKHU CTPAHU HA M30paHaTa TeMaTHKA.

v’ IIbpBa rnaBa (KnacupuKanus Ha YIPAKHEHHATa) ONPEENs BCUUKH PEATHO HM3IBIHUMH
yIpaKHEHHsI C TS0, B CEIeM OCHOBHH Tpynu. EnnHa oT TAX (MO3UIMM M TOJOXKEHUS) €
HOBa W YyBelIWYaBa Opos Ha OCHOBHHUTE TPYNH OT Be4Ye NPUETHUTE B HALIUTE CPEAU
kinacupukanuu. HampaBeH € equH onTuUMalieH M300p Ha ynpaxHeHusta (446 Ha Opoii),
KOUTO TPEHbOPUTE TPsiOBa Aa 00XBaHAT B paboTara CH C Jenara.

v/ Bropa riaBa NpeaocTaBs IOCIEIOBATEIHOCTTa IPH pa3ydyaBaHe Ha YIPaKHEHUATA.
Henusar o0eM TeXHUYECKU YMEHUS C TSUIO € pa3felieH Ha CeleM HHBa, KaTo ca IMOCOYEeHH,
eTanuTe, MEepUoJITe U IMKINTE B KOWTO TPsSOBa Ja ce pa3ydyaBaT U YCHBBPIICHCTBAT
JBUKCHUSITA.

v’ Tpera riiaBa JilaBa TEXHHKaTa HA HM3IbJIHEHHE HA OCHOBHU YIPAKHEHHS OT BCEKH BHII.
N36paHo e 1o eIHO OCHOBHO YIPaKHEHUE OT BCSIKA CTPYKTYPHA IPyIia, KaTo € OHATJIeIeHO
ChC CHIMKOB MaTepHall.

v  YeTBbpTa IJIaBa CHIbPXKA MPUMEPHA KOMIUIEKCHA METOJMKA 3a OOydeHHe, KOSATO B
BPEMETO € MOKa3ajia CBOsITa MPAKTUYHOCT.

v Tlera ri1aBa pasriieskaa KOHTPOIbT Ha TEXHUYECKATa MOATOTOBKA.

v’ Illecra riaBa € W3CleqBaHE Ha BUIOBOTO Pa3HOOOpa3HWe Ha W3IOJ3BAHUTE TPYIHOCTH C
TAJIO B XyJJO’)KECTBEHATa TMMHACTHKA Ha €THO OT BOJEIINTE ChcTe3anus B bbiarapusi.

MoHorpadusara e pesynrar OT 7 TOIUIIEH TpyJ, M3NpoOBaH B MpakTUKaTa M H3LAJIO
MPUIIOKHUM OT CHEMATUCTUTE B 00JIaCTTa HA Xy/J0’KECTBEHATa TMMHACTHKA.

The monography deals with one of the main aspects of gymnastics training — body based
technical training. At this stage of the development of gymnastics, athletes and coaches face
the great challenge of being able to achieve high levels of technical skills in a very short time,
due to the changes in the Code of points. Those changes open up the score and allow the use
of an unlimited number of exercises within the competitive program. The monography
emphasizes the problems of basic body training, which is now neglected by coaches for the
reasons mentioned above. The monography is structured into six chapters, covering all
aspects of the chosen topic.

v' Chapter One (Exercise Classification) identifies all practically performable body
exercises in seven main groups. One of them (positions) is new and increases the
number of the major groups of the classifications already accepted in the rhythmic
gymnastics circles. An optimal choice has been made for the exercises (446 in total)
that coaches need to cover in their work with children.

v' Chapter two provides the sequence of learning exercises. The whole volume of
technical skills with the body is divided into seven levels, indicating the stages,
periods and cycles in which the movements are to be learned and refined.

v Chapter three gives the technique of performing basic exercises of each kind. One
basic exercise has been selected from each structural group and has been illustrated
with photos.



v Chapter four provides an example of a comprehensive training methodology that has
proven practical over time.

v" Chapter five deals with the control of the technical preparation.

v Chapter six is an examination of the type diversity of body difficulties used in
rhythmic gymnastics at one of the leading competitions in Bulgaria.

The monography is a result of 7 years of practical work and is fully applicable by the experts
in the field of rhythmic gymnastics.

3. ,,Modified field test for determining the specific endurance in rhythmic
gymnastics”, Maria Gateva
,,MOI{I/I(l)I/IIII/IpaH TEPEHECH TECT 3a ONMPEACTAsIHEC HA cneum]mqﬂaTa H3APBKINBOCT
B Xy/J10:KeCTBeHaTa ruMHacTuka”, Mapusi I'ateBa

B MuHanoro ca npaBeHU OIUTH 3a Ch3/aBaHE HA aJCKBATEH TECT 3a OMNPEJENIIHE HUBOTO Ha
crenuduIHaTa U3APHKINBOCT B TAMHACTUYECKUTE NUCHUIUIMHUA. OnHpaiiku ce Ha BUCOKaTa
WHTEH3WBHOCT U BPEMETO 32 M3IBJIIHEHUE HA ChUETAHUsATA, MpeaAroyiaraMe 4e, aHaepoOHUs
pexuM Ha paboTa JOMHHHpA TpPU H3NBIHEHHETO Ha ChCcTe3aTelHaTa IporpaMa B
XyJOKecTBeHaTa ruMHacTuKa. Llenta Ha u3cneaBaHeTo € a ce Ch3Aajie HAACKICH U BaJIuIeH
TEPeH TeCcT 3a OlpeaeisHe Ha cHenu(uYHaTa U3IPHKIMBOCT HA CHCTE3ATEIKU I10
XYyJ0’KECTBEHAa TMMHACTHKA.

WacnenBanu ca 12 cwerezarenku oT kareropus ,,Enut” Ha BB3pact 15,7 (£2,1) rom.
TecTupanusita ca TpOBENEHM JBa MBTH — BEAHBXK B IMOJATOTBUTEIHUS U BTOPH IBT B
ChCTE3aTeIHUS MEPUOJl, ChC CHeU(PUUEH aHaepOOEH TECT U ChC CHCTE3ATENHO ChUYETAHUE.
[Ipocnenenn ca myicoBara 4YecTOTa M KOHUEHTpalUsi Ha JIAKTAaT [0 BpeME M Ciel
HaToBapBaHe. CrnenuUYHMUAT TEPEHEH TECT TMpPEJICTaBiIsiBa ChUYETaHHE C OIMPOCTEHa
CTPYKTypa Ha OCHOBHH YIPaXKHEHHUS OT BCHUYKU TPYIU C TSIIO — CTHIKU U OErOMU; BBIHU;
paBHOBECHSI; BBPTEHUS; CKOKOBE M aKpOOATUKH C HUCKO HUBO Ha TPYIHOCT.

MaxkcrManHaTa KOHLIEHTpAllMs Ha JIaKTaT B KPbBTA OTYETEHA U IPU JIBETE TECTUpaHUs, B
JIBaTa MepHoa, He TIOKa3BaT CTAaTUCTUYECKH JIOCTOBEpHA pasiiMKa M Bapupa mexnay /,2-8,4
mmol/l. Peructpupanara myincoBa uyecToTa MOKa3Ba BHCOKA MHTEH3MBHOCT Ha pabora —
croitHOoCTH Haja 185 ya./mMuH. IMa CTaTHCTHYECKH IOCTOBEpPHA pa3iMKa W B JBaTa TecTa
(crilenuUUHUS TEpEeHEH TeCT M ChCTE3aTeTHOTO ChUYETaHUE) MEXAY IOJATOTBUTEIECH H
cheTe3areneH mnepuoi. IlyncoBara uecroTa Mmoka3Ba ajanTalus Ha ChbpJIEYHO-ChOBATa
CHUCTeMa KbM HATOBapBaHETO MpH HaBiu3aHe B crmopTHa Qopma. [IpemiokeHusT tect e
MOAXOMSAI] 3a aKTUBHU CHCTE3ATENIKU MO XYJO0KECTBEHA TMMHACTHUKA OT CPEJHO JI0 BHCOKO
HHMBO Ha CIOPTHO MarCTOPCTBO, HA Bb3pacT Haj 12 rog.

KuarouoBu aymu: XynoxecTBeHa I'MMHACTHKA; CelM(HUUHA U3IPBAKIUBOCT, TEPEHEH TECT;
KOHIIEHTpALlKs Ha JIAKTaT B KPbBTA, IyJICOBA YECTOTA

Several attempts have been done in the past years to create adequate tests in order to
determinate the fitness level of the athletes in the gymnastics disciplines. Considering the
high-intensity movements and the total routine time, we hypostatized that anaerobic
metabolism is a determinant for rhythmic gymnastics performance. Based on the



physiological indicators of a competitive routine the aim of this study was to create a reliable
and valid specific field test to measure the fitness level (specific endurance) of the rhythmic
gymnasts competing at national and international level.

12 high level gymnasts’ aged 15,7 (¥2,1) were involved in this study. The testing was done
twice — ones in the preparatory and second time in the competitive period. Two tests were
performed in the field — the specific anaerobic test and a competitive routine. The heart rate
and the blood lactate were obtained during and after the load. Specific endurance gymnastics
field test is a simple routine including specific but very basic rhythmic gymnastics exercises
from each body group — steps; waves; balances; pivots; leaps and acrobatic elements with
very low level of difficulties.

The maximal blood lactate concentration levels recorded in both tests and periods do not
show any significant difference and vary between 7,2 to 8,4 mmol/l. All of the heart rate
values after the loads indicated high work intensity — above 185 bpm. There are significant
differences in both exercises (specific test & routine) between the preparatory and the
competitive routine. The heart rate clearly showed adaptation of the cardiovascular system
towards the load when tapering into the peak performance period. The suggested test is a
standard field test suitable for active, mid to high level rhythmic gymnasts aged above 12
which can measure the current specific endurance of a gymnast and compare it with her
previous testing or gymnasts.

Key words: rhythmic gymnastics; specific endurance; field test; blood lactate, heart rate

4. Submaximal laboratory anaerobic test to determine the fitness level in rhythmic
gymnasts. Maria Gateva
CyOmakcumajieH  J1a0opatopeH  aHaepoOeH TecT 3a  ompeAeJssHe Ha
cnenrduyHaTa padoTOCIOCOOHOCT B XYyJAOKeCTBEHATa THMHACTHKA, Mapus
l'aTeBa
B cnopr karo XynokecTBeHaTa TMMHAcTHMKa € TPYAHO Jla ce ONpeieNu crenuduuHaTta
U3JIPBKIIMBOCT Ha cheTe3aTeskuTe. JlokazaHo e ue, cheTe3aTenHaTa nporpaMa (Cb4eTaHueTo)
e B aHapepoOeH pexxuM Ha pabota. [IpaBeHM ca caMO HSKOJIKO ONWTa 32 HAMHUpaHE Ha
MOAXOJAI] TECT 3a W3MEpBaHE HUBOTO Ha cHeupUYHATA H3APBHKIUBOCT B PaA3IUUHUTE
IMMHACTHUYECKH AUCLUUIUIMHY. 3aTOBA, 1eJITa Ha U3clieiBaHeTo Oe, a ce Ch3Ja/ie U BbBEJE B
IpaKkTUKaTa JabopaTOpeH TeCT 3a OmpeAesHe Ha crHeuuduyHata H3APHKIMBOCT Ha
ChCTE3aTEIKNU CBhCTE3aBallll Ha HAMOHAIHO W MEXIyHapoJHO HuUBO. M3cnensanu ca 12
ChCTE3aTeNKU OT Kareropus ,,Enut” Ha Bp3pact 15,7 (£2,1) roa. ¢ nBa nmabopaTopHu Tecta —
MakcHMajHa KHCJIOpOJHA KOHCyManusi U 2 MUH cyOMakcuMaseH (aBTOPCKH) TECT M €IWH
TEPEHEH — ChCTE3aTeNHO chUyeTaHue. /[ByMUHYTHUAT cyOMaKcHMalieH TEeCT Ha TPEAMMUI € C
MMOCTOSTHHA CKOPOCT OT 8,4 KM/4. U HHIUBUIYAITHO OIpeaecH HakiioH — 95% ot Makcumyma
JOCTUTHAT MPU MaKCUMaJlHaTa KUCIOPOHA KOHCYMallMs 3a BCsIKa €JHa ChCTe3aTelKa.
[Ipu TectupaHeTo chC chcTe3aTenaHaTa Mmporpama (Chb4eTaHue), SICHO Ce BIDKJA HaBJIM3aHE B
cnoptHa (opma mpe3 cberezaTenHus nepuon. Ilpu nmaGopatopHus TecT obOaue HMame
MPOTHBOpEYNBa MH(POPMAIU — MyJICOBAaTa YECTOTAa MMa MO-HUCKM CTOMHOCTH MO BpeMe Ha
HATOBapBaHETO 3a IeNnus JabopaTOpeH ABYMHUHYTEH TeCT (CTaTUCTUYECKH JOCTOBEpHA
pasnuka) B CpaBHEHHME CbC CbCTe3aTelIHaTa IporpaMa. ToBa HM JaBa OCHOBaHHME IpuU



Clie/IBallld TECTUPAHMS J]a C€ EKCIIEPUMEHTHPA ChC ChlIaTa MPOIBIKUTEIHOCT, HO ITpu 100%
OT MakCHMyMa JIOCTUTHAT P MaKCUMAJIHUSI TECT.

Kiao4oBH JAymMH: XyIOKeCTBEHa THMHACTHKA, J1a0opaTopeH TecT, CcyOMaKCHMallHO
HATOBapBaHe, CrieU(pUIHA U3APHKIUBOCT

In sports such as gymnastics it is difficult to monitor the fitness and endurance level of the
athletes. In rhythmic gymnastics it is proven that the competitive program is in anaerobic
regime of work. Some authors state that there is no contribution by the aerobic energy system
in gymnastics. Very few attempts have been undertaken to create specific anaerobic tests in
the different gymnastics disciplines. That’s why the aim of this study was to create a
laboratory test to measure the fitness level (specific endurance) of the rhythmic gymnasts
competing at national and international level.

Twelve high level gymnasts aged 15.7 (£2.1) were involved in this study. Two tests were
performed in the laboratory — VO2max and submaximal 2-min test (author’s test) and one
field test — competitive routine was carried out. Two min submaximal treadmill test with
constant load (95% of the maximal test) requires a 2-min run on a treadmill with a constant
speed of 8,4 km/h and individually set up incline of 95% of the maximum for each athlete.
The incline is fixed on the basis of: reached HR and incline during the maximal test;
extrapolation of the incline as 100% from the theoretical maximal pulse and calculation of the
95% of the incline for each gymnast.

Rhythmic gymnastics routine clearly showed better results in the competitive period and is an
indicator for tapering into peak performance. Within the laboratory results we have
contradictorily information. Heart rate during the whole load on the treadmill test was lower
(significantly proved). This means that in the next stage of the investigation the experiment
needs to be done with the same duration but to increase the load to 100%.

Key words: rhythmic gymnastics, laboratory test, submaximal load, fitness level

5. I/I3CJ1€}1BaHe Ha ImyJicoBaTa 4€CT0Ta, KOHIHCHTPaANUuATa Ha JAKTAaT B KPbBTa H
KPbBHATA 3aXap NPH TPEHUPOBKH HA HANMOHAJHHUS OTOOpP IO eCTeTHYecKa
rpynosa rumHacruka. ['areBa, M., K. AH0HOB.

Field physiological testing of the national Aesthetic group gymnastics team. M.
Gateva, K. Andonov

[Topanu ¢akra, ye ecreTuuecKaTa rpyrnoBa r’MMHACTHKA € HOB CIIOPT U TEII'bpPBA I1I€ C€ MPaBAT
W3CIIE/IBAHNS U IIPOYBAHHUsI, TO TOBA Ca €IHU OT II'bPBUTE U3CJEABAHUS KOUTO CE€ MPOBEKIAT.
Ha npbB norznex ta3u ruMHacTUKa M3IIIEkKIAa MHOTO ,,[10-JI€Ka” U C HE TOJIIMO HaTOBapBaHeE,
HO B CBUIOTO BpEME MMa roJiiMa HACUTEHOCT HA JIBWJKECHMSI M YIPAXXHEHUs, KOETO IIIe Ce
MOTBBPAM W OT CTOWHOCTUTE NOJy4YeHU Mpu (U3NOJIOTMYHUTE IMoKazarenu. B ToBa
u3cienBaHe Oe MpociiefieHa IyJicoBaTa 4ecToTa, KOHIEHTpalusATa Ha JIaKTaT B KpbBTa U
KpbBHaTa 3axap. llle ce Tbpcu 3aBUCUMOCT MEX]ly T€3U IIOKA3aTeNN, KAKTO U J1a ca ONpeNeIn
HUBOTO UM B €CT€TUYECKaTa TMMHACTHKA.

As international sport the aesthetic group gymnastics is a new discipline and yet to
happen research and studies, as this is one of the first. At a glance aesthetic gymnastics looks
not so demanding as physiological side but the intensity of the routine and flowing of the



movement showed different prospective. The parameters followed were the hearth rate,
concentration of the blood lactate and blood sugar. Correlation between those indicators has
done. The results support our hypothesis where the HR at the end of the routine reached 189
b/min, blood La — 6,5 mmol/l and blood sugar up to 5 mmol/l. This clearly showed high
demands towards the gymnasts’ body and similar load comparing to rhythmic gymnastics.

6. Maxkcumajna KHCJI0PpOAHA KOHCyManusi " aHaepoﬁeH npar B ecrerudeckara
rumHacTuka. ['areBa, M., C. lIgetkoB, K. AH10HOB
VO2 max and anaerobic threshold in aesthetic group gymnastics, M. Gateva, St.
Tsvetkov, K. Andonov

[lenTta Ha HACTOALIOTO HU3CIEABAaHE € Ja ce OT4eTe (PyHKIMOHAJIHATa IOAHOCT Ha
ChCTE3aTEIKU II0 €CTeTHYECKa IPYNOBa TMMHACTHKA. 3a OIpelelIssHE Ha MaKCHMajlHara
KHCJIOpO/IHA KOHCyMallusi U aHaepoOHHUs Ipar H3MOJI3BaXMe CHUPOEPrOMETPUYEH TECT 10
OTKa3 C HaI[MOHAJIHUSA OTOOp IO ecTeTHYecKa IpylnoBa TMMHACTHKA (8 cbcTe3aTenku) U 8
MOMUYETA, IPEKPATUIIN ChCTe3aTeIHa JEHHOCT Ha Bb3pacT Mexay 17 u 22 1.

MaxkcumanHaTa KHCIOpOAHa KoHCyMarwst € X - 42,5 MI'KIMHH " 32 ChCTE3aTEIKHTE
OT HalMOHAJHUS OTOOp, KOETO € JIOCTa II0-HUCKAa CTOMHOCT OT IyOJUKYBaHUTE B
JuTepaTypaTa pe3ysiTaTH B XYJOXKECTBEHaTa W CIOpTHarta ruMHactuka. Kucinopoanara

< -1 -1
KOHCyMallis ChOTBETCTBAIlla HA aHaepoOHUs mpar € X - 35,2 MII'KI' *MHH ~, KOETO Ce sIBsiBa

Ha 86% oT makcumyma. DYHKIMOHAJIHATa TOJHOCT HAa CHCTE3aTENKUTE OT HAI[MOHATHUS
oTOOp MO ecTeThuecKa rpyrnoBa TMMHACTHKA C€ OMPEIeNis KaTo cpeaHa KbM J100pa, ¢ 20% mo-
BHCOKH CTOMHOCTH OT pedepeHTHHUTE.

Kiro4oBu 1ymu: ecTeTndecka rpyrnoBa riMHACTHKA, MAKCHMaJIHA KHCJIOPOAHA KOHCYMAITHS,
aHaepoOeH mpar, (yHKIIMOHAIHO U3CJe/IBaHe

The aim of this research is to establish the functional level of the competitors in aesthetic
group gymnastics (AGG). Aerobic power (VO2 max) and anaerobic threshold (AT) were
assessed in 8 competitors from the national AGG team and 8 girls who have ceased
competitive activity. The VO2 max and AT were assessed during spyroergometric test until
exhaustion.

VO2 max is X - 42,5 ml/kg/min for the gymnast from the national AGG team, which is lower

value compared to the rhythmic and artistic gymnastics results found in the literature. Oxygen
uptake around the anaerobic threshold is X - 35,2 ml/kg/min., which is 86% from the
maximum. The functional level of competitors from the national aesthetic gymnastics team is
determined as good, with values 20% higher than of the untrained people.

Key words: aesthetic group gymnastics, VO2 max, anaerobic threshold, functional research



7. KuciaopoaHa KoHcyMalusi Mo BpeMe M c¢JieJl CYOMAKCMMAJIHO €IHOCTHIAJIHO
HaTOBAapBaHC Ha TpeT6aH npu CbCTC3ATCIIKHU IO CCTCTUUYCCKA I'pylnoBa '’MMHACTHKA.
l'aTeBa, M., M. [Ixemnu, Cr. LiBeTtkoB, K. AHI0HOB.

Oxygen kinetics during and post sub-maximal single running stage in aestethic
group gymnasts. M. Gateva, M. Jemni, St. Tsvetkov, K. Andonov.

B obOnmacTra Ha rUMHAcCTHKaTa, U KOHKPETHO B €CTETHYECKAaTa I'PyroBa TMMHACTHKA, HIMA
JIoCcTaThuHO WH(OpMAIMs CBBpP3aHA C EHEpropasxoia W MeTa0OIMTHUTE MPOMEHHU
MPOTHYAIIM [IPU 3aHUMaHUsATa ¢ To3u cropT. LlenTa Ha TOBa M3CieBaHE € Aa CE OMpPEeeIn
kucinoponuus aear u EPOC mo Bpeme u cienq cyOMakCMMajgHO HaTOBapBaHE Ha
ChCTE3aTEIKUTE OT HAllMOHATHHUS 0TOOp Ha bbarapus. Momuderara 0sxa momyiokeHu Ha 4
MUHYTHO HaToBapBaHe Ha 70% OT TSAXHAaTa MaKCUMaJlHa KUCIOPOJHA KOHCYMAIus, ¢ el Aa
ce ce A00ImKaT yCJIOBHATa Ha HaTOBapBaHE C TE3M OT €QHO CHYETAHHE IO €CTETUYECKA
rUMHAcTHKA. ['a30BHST OOMEH W JIPYyrHM METaOOJUTHH W ChPACYHOCHIOBH (DYHKIUU Osxa
MpOCIIE/ICHN TpEeau, MO BpeMe U ciel HaToBapBaHeTo.  (ChbCTE3aTEIKUTE HaTpynaxa
kuciopojaeH near ot 30,1 £ 2,1 ml/kg/min, karo Te mocturnaxa “tau on” (63% ot mbBTA 3a
JOCTUTAaHE Ha T.H. steady state) Ha MUHYTa W TOJIOBHMHA CIIE]] 3alI0YBaHE HAa HATOBApPBAHETO.
EPOC na rumuactuukute e 31,1 + 3,0 ml/kg/min u Bpemero 3a KoeTo Te mocThrHaxa “tau
off” e 16,8 MuH oT BB3cTaHOBUTETHHS Tepuoia. KucimoponHata KOHCyMalus U IyJicoBaTa
YecToTa Ce€ BPBLIAT [0 M3XOJHHM CTOMHOCTH (IIPEId HaroBapBaHeTo) 10 4™ MuHyTa OT
BB3CTAaHOBUTEITHHUS TIEPHOJI 32 CMETKa Ha KPHBHOTO HAJSTaHE W Ha KOHIICHTpAlUATa HA
JIAKTaT B KPBBTA, KOUTO OCTaBaT C MOBHIIEHH CTOWHOCTH M B Kpas Ha 20 MUHYTHHS
BB3CTAaHOBUTEJICH MEPUOI.

Not much is known about the energetic expenditure and the behaviour of the metabolic
variables related to Aesthetic gymnastics. The objective of this study was to assess the oxygen
deficit and the Excess of Post Oxygen Consumption (EPOC) during and post sub-maximal
exercise within the national aesthetic gymnastics’ team. The gymnasts performed a 4 min
running exercise on the treadmill at 70% of their VO,max. Gas exchange and other associated
metabolic and cardiovascular functions were monitored before, during and 20 min after the
exercise. The gymnasts accumulated an O; deficit of 30,1 + 2,1 ml/kg/min, their “tau on” was
reached at 1,30 min. The gymnast’s EPOC was 31,1 + 3,0 ml/kg/min; they have reached their
“tau off” at 16,8 min of the recovery period. The Oxygen consumption and heart rates were
back to their rest values after no more than 4 min post exercise; however blood pressure and
blood lactate remained higher at the 20 min recovery.

Key words: VO,, EPOC, tau, Aesthetic gymnastics, Heart rate, Blood lactate, Blood pressure

8. Investigations in rhythmic gymnastics 2000-2012, literature review. Gateva, M.

N3caenBanusita B XyA0KeCTBEeHATA IMMHACTHKA — MperJie] Ha JuTeparypara
2000-2012. I'ateBa, M.

Rhythmic gymnastics is becoming more and more popular sport worldwide, as it is being
developed in more than 50 countries nowadays. Especially in the last decade we have
witnessed how countries with no background in that sport have entered the battle for ranking
and even for medals. Since its appearance in 1942 in the Soviet Union, up to 1990’s, the



discipline has been dominated by two countries — Bulgaria and Russia (former Soviet Union).
Furthermore — the changes in Code of Points during the past 15 years has transformed
Rhythmic Gymnastics into a sport where criteria for judgement are clearer, but deprive the
sport of its beauty by diminishing the art and promoting mainly technical skill. With the
increase of the requirements towards the gymnast, grows the importance of the scientific
approach in practice. The aim of this article is to review the literature concerning main
aspects of Rhythmic Gymnastics for the last 12 years (three Olympic Cycles), as well as to
discover the topics and main areas where investigators focus their efforts.

XynoxecTBeHaTa TMMHACTUKA JJOOMBA BCE MOBEUYE MOMYJSPHOCT Mo cBeta M Haj 50 cTpaHu
pa3BuBaT TO3M cropT AHec. CTaBaMe CBHCTENIHM KaK CTpaHU 03 TPaJWIUH U OIMUT ce OOpST
3a BJIM3aHE B ITbPBaTa OCMHIIA HAa ChCTe3aHMs. brirapus u Pycust onpenensT Mouarta B TO3H
CIIOPT OT TOJIMHU, KAKTO U MHOTO OT HAYYHHTE WU3CJICIBAHMS Ca HAIIPABEHU OT HAIM U TEXHU
creranucty. Ilenra Ha ToBa M3CieaBaHE € Ja Ce HAIpPaBH ITBJICH JIMTEpaTypeH 0030p Ha
BCUYKHM TEMH M HU3CJIICABAHUA HAIIPABCHU B XYHOXKCCTBCHATA T'MMHACTUKA JO KOWUTO HMMaMC
JOCTBIT 33 TIOCICTHUTE 3 OJUMITUHACKH IIUKbJIA.

9. OmpeneJisiHe HUBOTO HA pa3BUTHe HA (U3HYECKUTE KA4eCTBA CHJIA U T'bBKABOCT
IPH ChCTE3aTEJIKH 10 Xy/10:KeCTBeHa rUMHacTuKa. ['ateBa, M.
Determination of the level of development of strength and flexibility in rhythmic
gymnastics. Maria Gateva, Ph.D.,

B nHacrosmara myOoauKkanus ce pasriekaar U ChIIOCTaBAT JBETE KaueCTBa 'bBKABOCT U CUIIA,
MHOIO BaXHU 3a TMPaBWJIHOTO U3IBJIHEHHE Ha YIPaXHEHUSATA U ChUETaHUATA B
XyZA0XKecTBeHaTa TMMHAcTHKa. KakTo e u3BecTHO, paboTaTa 3a cHjla HaMallsBa aMIUTUTY/AaTa
Ha JABWXKCEHHEC HW II0 TO3M HAYMH HMa HCraTHuBCH e(beKT KbM TI'BBKAaBOCTTa, HO B
XYOOXKXECTBCHATAa T'MMHACTHKA, KBACTO TI'bBKABOCTTAa € OT IMIBPBOCTCIICHHO 3HAYCHHC, a
HN3UCKBAHHUATA HA IPABUJITHUKA U3UCKBAT z[o6pa q)HSI/I‘IGCKa IIOATOTOBKA (OHTI/IMaJ'IHO HHUBO Ha
Pa3BUTHEC HA CUJIaTa U I/I3)1p'I))KJ'II/IBOCTTa), € UHTCPECHO Jia C€ YCTAaHOBHU HHMBOTO W Bpb3KaTa
MEXJy Te3M JABe KauecTBa. IIpu TecTMpaHETO ca M3MOJI3BAaHM TPHU TecTa 3a CHUja U JBa 3a
r'bBKaBoCT. TecToBeTe 3a Cwila M3MEpBAaT Hal-BaXXHUTE MYCKYJIHHM TPYIH, HEOOXOIUMHM 3a
U3IIBJIHEHUETO Ha YNPaXXHEHUsATA B XyJOXKecTBeHaTa rMMHacThka. KopemHara u rpbOHaTa
MYCKYyJaTypa ca Hall-BaKHUTE IIPH OCHILIECTBIBAHETO HA KOHTPOJ MPH JIBE OT TPUTE OCHOBHHU
IpyNu yIOpaXKHEHHs C TSIO — paBHOBECHSTa W BbPTEHHsTa, a B3pUBHAaTA cCHUJla €
IPEANoCTaBKaTa 3a M3IIBIHEHNETO Ha TpeTaTa OCHOBHA IPpyla — CKOKOBeTe. | 'bBKaBOCTTa ce
u3MepBa B Ta300epeHr cTaBu U rpbOHaveH cTh0. [lopanu necHOTo mpuiiarane Ha TECTOBETE
B TEPEHHH YCJIOBUS M JIMICaTa Ha CJIOXKHO OOOpy/ABaHE 3a OIpeleisiHe HHUBOTO Ha
CbI/ISI/I'-IeCKaTa IIOArOTOBKAa, B YaCTHOCT CHJIIOBUTE BB3MOXHOCTH M TI'BBKABOCTTAa Ha
ChCTE3aTENKUTE, TECTOBETE Ca JIECEH U YA00CH HAuMH 32 KOHTPOJI M ONpeZesisiHe Ha mpupacra
Ha Te3M JIBE KauecTBa.

Subject of the following paper is the comparison and correlation of the values of the two
physical abilities, crucial for the performance in rhythmic gymnastics - flexibility and
strength. It is a well-known fact that the strength workout reduces the amplitude of the motion
and has negative effect on flexibility. The level of correlation between those two abilities is of



great interest since flexibility is the predominant in rhythmic gymnastics but the high
requirements towards the gymnast’s exact excellent physical preparation (optimal level of
strength and endurance).

Three strength tests and two for flexibility have been used in our research. The strength tests
used measure the most important muscle groups, needed for the execution of exercises in
rhythmic gymnastics. The strength of the abdominal and back muscles are a necessity for the
control in the execution of two out of the three main body exercise groups in rhythmic
gymnastics — balances and pirouettes. Strength in the lower limbs is a prerequisite for the
third main group — jumps and leaps. The flexibility tests measure two main areas — pelvic and
back flexibility. The performed tests do not require complex equipment so it is easy to apply
them in the field for determining the level of development of the physical preparedness.

10. TecToBe M HOPMATHBH 32 OIIEHKA HA (PU3HMYECKATA MOATOTOBKA HA ChCTE3aTEIKH
110 Xy/10:KecTBeHa ruMHacTuKa. ['ateBa, M.
Physical evaluation’s standards in rhythmic gymnastics. Maria Gateva

Cren mocneHUTE BATMAMPAHN TECTOBE 32 OI[CHKA HAa (PM3MUECKUTE KauecTBa U (pu3ndecKkara
MIOArOTOBKA B XYJOXECTBeHaTa rMMHacTuKa npe3 1983 r. ot Wnusa BaHkoB, He € HanpaBeHO
MHOI'0 B TOBa HampanieHue. Hyxnara or akTyaau3upaHa CUCTEMa 3a OLIEHKAa U KOHTPOJ Ha
Ta3u 4acT OT MOJATrOTOBKATa Ha ChCTE3aTENKUTE € OrpoMHa. B mpeaumHu pa3paboTku ca
JaJileH! npepaboTeH! KbM HYXKAMTE Ha XyJ0XKeCTBeHaTa THMHACTHKA TeCTOBe, Oa3upaiku ce
Ha oJlo0peHaTa cucTeMa 3a KOHTPOJI M OlleHKa Ha ¢u3ndeckara noaroroska ot bOXI npean
30 rogunu. B HacTosmaTa nydnukanus ca npeaioxeHu 10 Tecta oOXBamiany OCHOBHUTE U
Hall-Ba)XHW 3a XyHO0KECTBEHATa T'MMHACTHKA (PU3MUECKH KadecTBa, KaKTO M HOPMATHBHU
TaOJIMLK 3a ONpENENsiHE U OLICHSBaHE HHUBOTO Ha DPAa3BUTHE HA JAJCHOTO KauecTBO MWIIU
¢u3nueckata nmoaroroBka kato 1suto. Lleara Ha ToBa u3cnenBaHe € Ja C€ U3TOTBAT U
IIpeJUIoKaT TECTOBE U HOpMaTHBHA 0a3a 3a OLIEHKA U KOHTPOJI Ha (U3uUecKaTa MoAroToBKa B
XYA0KeCTBeHaTa THMHACTHKA.

Since Ilia Vankov in 1983 not much has been done in respect of evaluation and control of
physical preparation in rhythmic gymnastics. The need of actualization of Vankov’s system is
immense. In previous publications are shown various updated tests for the needs of rhythmic
gymnastics, which have been based on the system of evaluation and control in rhythmic
gymnastics of the Bulgarian Rhythmic Gymnastics Federation done 30 years ago. In the
present paper are shown 10 tests for evaluating the main and most important physical abilities
as well the norms (standards) for determining and evaluating the level of development of
certain abilities or the entire physical preparedness.



11. Investigation of the Strength Abilities of Rhythmic Gymnasts. Gateva, M.

TecToBO H3CJeABAHEe HA CHJIOBHTE BL3MOKHOCTH HA ChCTe3aTEIKH IIO
Xy/J0:KecTBeHa ruMHacTuka. ['atea, M.

KaouoBu AYMHU: XYJ0XKCCTBCHA THMHACTHUKA, TCCTBAHC, (I)I/I?;I/I‘IGCKI/I KadcCTBa, Cujia
I'eBKaBocTITA H© KoopauHaouiaTa CC  OonpeAcidaT  KaTo Hall-Ba)XHUTE KadecTBa B
XYOOXKXCCTBCHATA TMMHACTHUKaA. B’preKI/I TOBa (1)I/I3I/I‘-IGCKaTa MoAroTBKa B TO3U CIIOPT € CUIIHO
HpeHe6perBaHa 3a CMCTKa Ha TCXHHYCCKAarTa. HOpaIII/I Ta3u IMPUYXHA OCJITa Ha HACTOAILIOTO
n3cjI€ABaHE € Ja OJOKaxe, 4yc (1)I/I3I/I‘{GCKaTa IIOATOTOBKA M B 4YaCTHOCT CHJIOBATa, IIOAJICKH Ha
Hal-TOJIIMO Pa3BUTHEC, KOCTO OM IMOBUILMIO B Haﬁ'KpaTKO BpEMC CIIOPTHOTO IMOCTHIKCHHUC.
H3non3Banu ca TpU OCHOBHHU TECTA, U3MEPBAILI MOMCHTHOTO CbCTOSAHUC B TCPCHHU YCJIIOBUS
W IMO3BOJIIBAIlKM HAa BCCKM CIMH IICAAror Jga I U3I10J13Ba B IIPpAKTHUKATA. PeSy'JITaTI/ITe, KOUTO
MOJIYUYNXMCEC, MOTBBPIKAABAT IIPOITYCKUTC B IIOATOTOBKATA HA CbCTC3aTCIIKUTE.

Key words: Rhythmic gymnastics, testing, physical abilities, strength

The most important abilities in rhythmic gymnastics are considered to be flexibility and
coordination. Nevertheless physical preparation in this sport is vastly neglected compared to
the technical. For this particular reason the aim of this investigation is to prove that physical
preparedness and strength conditioning in particular can be easily improved and quickly
enhance the sport result. Three basic tests were used to measure the gymnast’s current state in
field condition. All of them are easy to use and applicable in practice. The results gathered
acknowledge the gaps in the gymnast’s preparation.

12. M3cnenBane Ha edekTa OT TPEHHPOBBYHOTO HATOBAPBAHE HA CHCTE3aTeJIKH IO
XYA0KE€CTBEHA u eCTeTnYECCKa rpymosa r'HMHaCTHKaA mo BpeEMe Ha
NMoAroTBUTENHUA nepuoa. M. ['atesa.

Investigation of the Effect of the Training Load on the Athletes in Rhythmic and
Aesthetic Group Gymnastics during the preparation period. M. Gateva,

Kuro4oBu aymM: Xy[0’KeCTBEHa T'MMHACTHKA, €CTETUYECKA IPYNOBa TMMHACTUKA, IYJICOBA
YeCTOTa, KOHIIEHTpAIKs Ha JIAKTAT B KPbBTA, HATOBapBaHE.

XymoKecTBeHaTa M eCTEeTHYeCKaTa IpyrnoBa TMMHACTHKA ca OMM3KU IO CBOATAa CTPYKTypa
JUCLIUIUIMHU, HO B CBIIOTO BpeME OTAECIHU CrHopToBe. M3MepBaHETO HAa HATOBAPBAHETO W
HEroBUAT €(eKT € TPYAHO, U YECTO ce TMOAICHsSBA. 3aTOBa C€ CHOPSAXME Ha TEPEHHU
W3CJIEABAHMS, KBAETO JIECHO M JOCTBIIHO C€ MpocieasBa IIyJCcOoBaTa YecToTa |
KOHIEHTpalMsITa Ha JIAKTaT B KPBBTa [0 BPEME M CJEJ H3UTPaBaHE Ha CbUETAHUE IO
XYIOKECTBEHA WJIM €CTETUYECKa TI'PYINlOBA T'MMHACTHKA. B TOBa M3cienBaHe B3exa ydacTHE
o0mo 25 eNMUTHH ChCTE3aTENKHU, MEXIY KOUTO 13 XymoKeCTBEHW THMHACTHYKH W 12
ChCTE3aTEIKH MO €CTETUYECKa rpyrnoBa TUMHAcTUKA. LlenTa € ma ce onpenenu xapakrepa Ha
HaTOBAapBaHETO, 30HUTE Ha paboTa MO BpeMe Ha M3IBIHEHNE Ha ChCTe3aTelIHaTa mporpamMa —
ChbYETAaHHWE OT JBaTa BHUJAa TUMHACTHKH, KaKTO W Ja CE€ MNPOCIEOST Bb3CTAHOBUTEIHUTE
MPOLECH Ha THMHACTUYKUTE.



Key words: Rhythmic gymnastics, Aesthetic group gymnastics, Heart rate, blood Lactate,
Loading.

The nature of the rhythmic and the aesthetic group gymnastics is similar but they are two
different sports. In gymnastics disciplines the measuring of the loading and its effect is
difficult and sometimes underestimated. That is why we monitored the HR and the blood La
during and after the execution of a rhythmic gymnastics and aesthetic gymnastics routine. In
this investigation took part 25 high level athletes — 13 RG and 12 AGG. The aim is to
determinate the character of the load, the work zones during execution of a routine in RG and
AGG as well tracing the recovery period of the gymnasts.

13. Determination and comparison of the energetic work zone during the competitive
individual routine in rhythmic and competitive routine in aesthetic group
gymnastics Andonov, K., M. Gateva

OnpenensiHe U CpaBHeHHE Ha CHEPreTMYHHMTE 30HM Ha paldora mo BpeMe Ha

chueTaHHe B XY/A0KeCTBeHaTa M ecTeTHYecKaTa rpynoBa ruMHactuka. K.

Angonos, M. I'aTeBa.
HatoBapBanero no Bpeme Ha cbueranue B XI' u EI'T" moxe na ce onpenenu karo aHaepoOHO.
CroiiHOCTUTE Ha IYJICOBAaTa YECTOTa M KOHLIEHTPALMATA Ha JAKTaT B KPbBTA IOKa3BaT 4e,
HATOBAPBAaHETO HAa MHAMBUIYAJIHOTO chyeTaHue B XI' KaTo Mo-rojismMa OT TOBA HA IPYNOBOTO
B EIT. Ilo Bpeme Ha chbyeTaHue IyJicoBaTa 4ecToTa AOCTHUra J10 30oHaTa Ha 180 yu./mMuH. 3a
ok0J10 30 cex. IpH XyA0KECTBEHUTE THMHACTUUKH, a Npu cberezarenkute B EI'T ToBa craBa
3a 1 -1,30 MuH.

Key words: Gymnastics; Routine; HR; La; Recovery

The general differences between individual rhythmic and aesthetic group gymnastics are the
duration of the competitive routine, the requirements of the Code of Points and the number of
the participants. Nevertheless based on kinematics and dynamics both sports are identical.
The aim of this study is to determine and compare the regime of work during a routine in both
gymnastics disciplines in preparative and competitive periods of preparation. 12 high level
rhythmic gymnasts (age 15,8 +2,2) and 12 high level aesthetic group gymnasts (age 16 + 2,3)
took part in this investigation. During a routine HR was measured and followed up to the 9"
minute of the recovery period. Blood lactate was taken on 3™, 5™ and 9" min after the end of
the routine.

HR values reached at the end of a competitive routine in rhythmic gymnastics are 194,1 b/min
in preparatory period and 188,1 b/min in competitive period. In aesthetic group gymnastics
the results are similar — 190,4 and 186,1 b/min respectively for both periods. Blood La vary
between 7,2 to 8,9 mmol/l for both sports and both periods. There are no significant
differences between the achieved parameters in the two gymnastics disciplines. But there are
differences and improvement from preparatory to competitive period in the tested subjects.
The results show that the anaerobic glycolytic regime of work is the dominant for the athletes
from rhythmic and aesthetic gymnastics.



