CTAHOBHUIIIE
BbPXY JUCEPTALMOHEH TPY/ 32 NPUI00MBAHE HA HAYYHA CTeNeH
»JlOKTOp HA HAYKUTE* HA Tema: ,, BMOMEXAHUYHU MOJEJU HA
BE3OIIOPHATA ®A3A HA THMHACTUYECKH YIIPAJKHEHUS C
KOMBUHUPAHE HA POTAIIMOHHMU JIBUKEHUSI*

ABTOp Ha qucepranuonHus Tpya: aou. WJINA KIOYYKOB, nokrop
IIpodecuonanno Hanpasjenue: 7.6. Cnoprt
Karenpa : , mmHacTuxa*
YsieH HA HAYYHOTO Kypu: npod. Kupuja AHI0OHOB, TH
| AKTyaJTHOCT HA JUCEPTAUMOHHMSAT TPY]

[TpoGnemsbT 32 YCBbBBPIICHCTBAHETO HAa  CIOpPTHATa TEXHUKA B
TMMHACTUKATA U MOBUIIIABAHETO HA €(PEKTUBHOCTTA HA JIBUTATEITHUTE I€UCTBUS
BUHArM € CTOSUI MpeJ] CIEeUUaTucTUTe B Ta3u obnacT. HeroBara akTyamHOCT
HapacTBa C  HABJIM3aHETO B H3CJIEIBAHMUATA HAa MaTEMaTUYECKH METO[IH,
Pa3BUTHETO HAa KOMITIOTBPHUTE TEXHOJIOTMH M HYXIUTE HA Pa3IudHU HAYYHU
obnactu (Hamp. poOOTHKA, acTpoHaBTHKa). ETo 3amo cuurtam, 4ye Temara Ha
HACTOSIIATA JUCEPTALUs € IEUCTBUTEIIHO aKTyaJlHa.

1. XapakTepucTHKa U OLIEHKA HA INCEPTAMOHHMSA TPYH

JlucepTalMOHHUAT TPYJ € mpeacTaBeH B 314 cTpaHWIM M € OHArJeNeH C
104 ¢urypu, oT kouto 4 B IUTEpaTYpHHI 0030p, 9 BHB BTOpa raBa u 91 B Tpera
rmaBa. B muTepaTypHaTa cripaBka ca BKIIOUeHH 237 3ariaBus, 162 oT KOUTO Ha
JATUHULA B 75 Ha OBJITAPCKH €3HK.

Pa3paboTkara € mNpaBUIHO U3rpajieHa B CTPYKTYpPHO OTHOILICHHE U
ChJIbp>Ka BCUUKM HW3HUCKBAaHUATA 3a FOJISIM JTIOKTOpPAT.

JIumepamypen 0630p. B Hero ca HaMepwiIM MSCTO BEPHHM aHAJIM3H,
OCBIIECTBEHU BBPXY CHBPEMEHHU MNYONMKAUMKW HAa HAIIM W YYXIU aBTOPHU.
JloOpa oneHka 3acinykaBa XapaKTEpUCTHKaTa Ha pa3IMYHUTE €Talu Ha
MOJeNIMpaHeTo (OMpeneisiHe CTPYKTYpHUTE OCOOCHOCTM Ha MOJena, Ha
aHTPOIIOMETPUYHUTE W MACOBO-MHEPILMOHHHUTE XapaKTEPUCTUKH, OIPEACIITHE
OpUEHTalUATa HA CETMEHTHUTE, YIPABJICHUE HAa MOJIEJIa, ChbCTABSIHE U pELIaBaHE
YPaBHEHUETO HA JBWIKEHUETO, CBCTAaBIHE HA KOMIIIOTbPHA NporpaMa 3a
W3YKCIICHUS] U W3BBPIIBAHE HA CUMYJIAIMH, BamuaupaHe Ha mojnena). OcBeH
TOBA Ca MPEACTABEHU U TJIEAHUTE TOUKHU Ha PA3JIMYHU aBTOPHU 32 MOJECIHPAHETO
Ha JIBUTAaTEIHUTE NEHCTBUSA NpPU PA3IUYHU  CIOPTHU JUCUUIUIMHHU, KAKTO
€CTECTBEHO U 3a CIOpTHATa rMMHacTUKa. IHTepec npeacTaBisiBar ChIlO TaKa U
METOJUYHHUTE ACTEKTH NpU OOYYEHHETO Ha YINPaKHEHUS ¢ KOMOMHHMpaHE Ha
pOTaLuH.



B kpas Ha autepaTypHUS 0030p aBTOPHT IMpaBU JOTHYHOTO 3aKIIOUYCHHE,
4e TOopaad TojsMaTa MPOAYKTHBHOCT M €(PEKTUBHOCT Ha H3CIe[oBaTeICKaTa
JEHHOCT MOJCIMPAHETO Ha JBUTATCIHU AKTHMBHOCTH C€ YTBBpKIaBa Karo
NPEINOYNTaH METO/ IIPH H3y4aBaHETO Ha JACTAWIN HA CIIOPTHATA TEXHUKA.

Bb3 ocHOBa Ha HampaBeHHsA aHAIM3 HAa JUTEPATypHUTE HM3TOYHHUIHN U
pe3yaTaTUTe OT TMPOBEACHUTE MPEIBAPUTEIIHA YHUCICHU EKCIEPHUMEHTH Ol
KrouykoB ¢opMmynupana npaBUiiHO pabOTHATa XUIIOTe3a, IIeNiTa U 3aJa4uTe Ha
JUCEPTAIMOHHUS TPY.

Obexm Hna u3cnedeéanemo ca OCHOBHM TUMHACTHYECKH YIPAKHEHUS C
KOMOWHHpaHE Ha POTAIMOHHHU JBW)XCHUS B Oe30mopHara (asa.

Ilpeomem na uzcneosanemo ca IBUTATCTHUTE JIEHCTBUS W JIBUTATCITHUTE
CTpaTeruy, KOUTO C€ MpUJaraT 3a WHUIMUPAHE U 3a CIUPAHE HA POTAIHSITA
OKOJI0O HaJJIbKHaTa oc B Oe3omopHata ¢aza ©U OHMOMEXaHUYHUTE
XapaKTepUCTUKU, 00yCIaBsIu ABUKEHUETO B Oe30mopHaTa ¢asza.

3a moCcTUraHeTo Ha 1EJITA M PelIaBaHETO HA 3a/aYMTe Ca M3IMOJI3BaHH
pa3IMYHU METOJM Ha U3CJIEIBaHE, a UMEHHO: MpErJIe]], aHaJlu3 U 0000IIeHnE Ha
JUTEPATypHUTE H3TOYHUIM; BUICOHAONIONECHUE, MAaTEMaTH4YHO MOJICIHPAHE;
YHCJIEHU €KCIIEPUMEHTH; OMOMEXaHUYEH aHAJIU3.

B marematuunoTo Moaenupane moi. KrodykoB ompesens cTpyKTypara Ha
Mozena. 3a ympaBlieHHE Ha JABM)KCHHETO aBTOPHT U3MON3BA Au(epeHIHaTHU
ypaBHEHUS, YUUTO PEUICHUS HAaMUpa Ype3 Ch3/ajieHaTa coOCTBEHA Mmporpama 3a
MPOBEXKAAHE HA YNCIICHU €KCTICPUMEHTH M W3UMCIICHHUS.

3a Ta3u yacT OT AMCEPTALMOHHUS TPYJ JaBaM IOJIOXKHUTENHA OIeHKa U
CUMTaM, Y€ Ch3/1aBAHETO Ha COOCTBEHA KOMIIOThPHA MTPOrpaMa € MPUHOC B Ta3U
paspaboTka.

AHAJIM3bT HA Pe3yJITATHUTE OT U3CJIeABAHMATA € MPEACTaBEH B 00eM OT
6mu30 138 crpanummy.

B mppBaTta Wact OT aHanmM3a Ha pe3ydTaTUTE aBTOPHT pas3riexaa
BBPTEIUBUTE JBIKCHUS Ha TSJIOTO MO BpeMe Ha Oe3omnopHa (aza B pa3iMuHUTE
pazHoBuaHOoCTH/ Cbh3gaBaHe Ha BBPTEIUBO JIBUKEHHUE HA TSAJIOTO OKOJIO
HaJJIbKHATa OC MO BpeMe Ha Oe3omopHa ¢aza, Npu HaIM4YMe Ha BBPTEIUBO
JBIDKCHHE OKOJIO CTpaHM4YHata oc (0ocTa Ha MEBBPTAHETO) ChC CTPAHHUYHO
HAKJOHABAaHE Ha TSUIOTO TMpPH OTCHCTBUE HA BBPTEIMBO JBUKEHHE 3a
NPEBBPTAHETO MW CHC CTPAHWYHO HAKJIOHSBAaHE HA TAJOTO NPH HAIWYUE Ha
BBPTEINBO JIBIDKEHHUE 3a TpeBbpTaHeTo. Cien ToBa MpoAbKaBa ¢ aHain3a Ha
JBUTATETTHUTE JCHCTBHUs 3a YyBEJIMYaBaHE KOJIMYECTBOTO Ha JBWIKCHHE Ha
poTanusiTa OKOJIO HaJJIhKHATa OC MPU OOTErHAaTO MPEBbPTAHE U MPU MPEXO] OT
Cr'bHATO KbM 00TerHaTo npeBbpTaHe. EcrectBeno non. KroouykoB ananmuzupa u
Ch3/1aBaHETO Ha BBPTEIMBO JBIKEHHE Ha TSUIOTO OKOJO HaIIb)KHATa OC IO



BpeMe Ha ornopHaTa ¢aza, a ChIO TaKa U MPU HATUYKE HA BHPTEIUBO JIBUKEHHUE
OKOJIO CTpaHM4yHaTa oc (OCTa Ha MpeBbpTaHeTo). B oOxBata Ha HeroBwTe
U3CJIeBAHMs BIM3aT W AaHAJIU3bT Ha IMOATOTOBKAaTa 3a IMpHU3EMSBaHE IMpU
WMHHIIMPAHEe Ha pOTalusl OKOJIO HA/UIkKHATA OC 10 BpeMme Ha Oe3omopHara ¢asa
U OT OTopara.

BbB BTOpaTa yact Ha aHanM3a Ha pe3ynTaTuTe Aol. KiouykoB mpaBu
OnomexaHnyeH TMpoua Ha TUMHACTUYECKUTE VYIPAXKHEHHs Ha 3eMHA
TUMHACTHKA, OTCKOIIM Ha XaJKH, YCIIOpEIKa, OMOPHHU MPECKOLU W OTCKOIM Ha
BUCWIKa. KaTo mpu BCHUKHUTE ypenu ce CIupa Ha YIPaXKHEHUATA C UHUIMHpPaAHE
Ha poTalus OKOJIO HAJJIBKHATa OC 10 BpeMe Ha Oe3onopHaTa ¢asza, a Ha 3eMHA
TMMHACTUKA W Ha BHCWIKA MO BpEeME Ha KOHTaKTa W C omopara (C omopeH
BapHaHT).

[Tpu Bcuuku ypeau aBTOPHT € MOAXOAMI MPUHIIMITHO KaTO B HAYAIOTO Ha
aHallM3a Ha BCEKH OT MOCOYEHUTE ypeaH MOCOYBAa OCHOBHOTO YIPaXHEHHUE OT
KOETO TPBHI'Ba U CIIE/ TOBA I'0 pa3BHBa MO NMOCOKA HA MOBUIIIABAHE HA TPYTHOCTTA
KaTo YMEJIO MPEACTaBsI MOJCIHUTE YIPAaXHEHHs KaTO JIOTUYHO HaJArpakJaHe Ha
OCHOBHHUTE.

[IpencraBenuTe B Kpas Ha JucepTalusATa H3BOAU BAPHO OTpa3siBaT
pe3ynTaTUTE OT M3CJICABAHUATA M Hal-BeYe OT NMPOBEJACHHUTE EKCIIEPUMEHTH,
KaTo MOTaT Jia c€ MOAUYEPTaAT W CICIHUTE HAYYHU W HAYYIHO-TIPUIIOKHHU
MPUHOCH:

1.Pa3zpaboTeH € MaTeMaTUYeH MOJENl 3a KOMIIOTHPHM CHUMYJallid Ha
JIBUTATEITHU JIEUCTBUS B yclIOBUsATa Ha Oe3omnopHa (aza. MoneabT uMa BUCOKA
CTETIEH Ha MOJBMXHOCT, KOETO IO IpaBd IMPHUTOAECH 3a H3CIEIBaHE Ha
pa3HOOOpa3HU JBWKEHUS U aKTHUBHOCTH, XAapaKTEPHU 3a TMMHACTHYECKUTE
ynpaxHeHus. MareMaTHYHuIT MOJeNl MOoXe Ja Oble mpujarad 3a
U3CclieIoBaTeNICKa ACMHOCT MpU ABWXKEHUS ¢ O0e30mopHH (Ga3u U MpU APYrH
CTIOPTOBE.

2.Pazpaborenata B wm3umciurenHata cpenra MATLAB kommioThpHa
nporpamMa 3a IpoBeX/JIaHe Ha YHUCICHU €KCIIEpUMEHTH € yI00Ha 3a MOJI3BaHe U
JIECHO MOXe Jia ObJie mpuiaraHa Mnpu: U3cieBaHe Ha ePeKTa OT U3IIbIHEHUETO
Ha pa3jMyYHU JIBUTaTeJIHW JIEHCTBUS; M3y4yaBaHE Ha JeTalll Ha CHOpTHaTa
TE€XHMKA; YCTAaHOBSIBaHE €()EKTUBHOCTTA HA ONPECIICHU ABUTATEIIHU CTPATETUH;
U3rpKIaHE Ha HOBH YIPAXHEHUS C JIETSKHU (asH.

3.Pa3zpaboTeHuTe KbM OCHOBHATa MpOrpaMa AOMBIHUTEIHHU MPOrPAMHU
MOJIyNU (BU3yaTu3Upalld ¥ U3YUCIUTETHHN) 32 PE3yJATaTUTE OT CUMYJAIUNATE
MoraT Aa ObAaT MpEeACTaBeHW B ACEH W yNOOEH 3a BB3MPHUEMaHE BHI, a
M3YHUCIICHUATAa HA MHOKECTBO OMOMEXaHMYHU XapaKTEPUCTUKU Jla JOMpPHUHECAT



32 JeTaliM3MpaHe Ha aHaId3a W YJECHSIBAT TBIKYBAHETO Ha IOJYyYECHHUTE
pe3ynaTaru.

4 W3rpageHn ca MOJEJIHU H3MBIHEHWS Ha YNPaKHEHHUsS Ha Pas3IndHU
ITMMHACTUYECKU YPEIH, TP KOUTO OJlarofjapeHne Ha HAJIMYUETO Ha CXOJCTBO B
JIBUTATEJIHUS MOPSAJIBK YCI0KHEHUTE BapUAHTH HA BCSIKO YIPAKHEHHE MOraT J1a
ObAaT yCBOSIBAaHM IO-JECHO U MO-OBp30 Ha 6a3zaTa Ha MOJIOKUTENIEH NMPEHOC Ha
nBuratenHu ymeHus. Cb3najzieH € apxuB oT (aiijioBe (BEKTOPH HA YIPABICHUE U
HayaJHU ycioBHs) Ha 51 ympaxHenus, 115 onura Ha ynpaxuenusra, 47
EKCIICPUMEHTAJIHU [JBWJKCHHs, KOUTO MOTrarT Ja IIOCIyXaT 3a OCHOBA IpHU
OBbJCIIN U3CIEABAHMSL.

5.YcTaHOBEHH ca ACUCTBUATA U JBUTATEIHUT MOPSIBK, KOUTO OCUTYpSIBAT
BHCOKa €(DEeKTUBHOCT MPU WHULIMUPAHE Ha POTAIUs OKOJIO Ha/UTbKHaTa OC Ha
TAJIOTO Ha CIOPTUCTA, KAaKTO W JIBUTATEJIHUTE CTpaTeruu, oOe3nedaBaliu
YCIJIOBHUS 32 CTAOMIIHO M 0€30MacCHO pHU3EMSIBAHE.

6.YcTaHoBeHH ca JBUTATETHUTE NCHCTBHUS, KOUTO MPHUTEkKABAT CXOJHA
PUTMHYHA OCHOBA W MPUCHCTBAT B TEXHUYECKATa CTPYKTYpa Ha YIPAKHEHUS OT

€IMH TUN - OT HaW-JICCHUA [0 Hal-yCIIO)KHEHUS BapuaHT Ha [aJICHO
yIpa)KHEHUE
3aK/JIo4YeHue:;

[locoueHnuTe NMpUHOCH MHpHEMaM 3a HAYYHO JI0KAa3aHU, KOETO OMpeaeis
IJIOCTHATA MOJIOKUTENIHA OLIEHKA Ha aBTOpa.

Hucepranusata € HamucaHa Ha J00bp Obarapcku e3uk. Harnennure
MaTepuaal ca KadecTBeHHU. 3a o00paboTka Ha MOJIY4YEHHUTE pe3yJTaTd ca
U3MOJI3BAaHN aJ€KBATHH MaTEMaTUKO-CTAaTUCTUYECKHM METOAM. PaznuunHuTe
JIOKYMEHTH Ca MOITbJIHEHU IPABUIIHO U BAPHO.

[Ipe3 pasznmuyHuTe €Tanu Ha I[poueaypara MO IOArOTOBKATA H
MPECTABIHETO HA JUCEpTAlMATa Ca ClIa3eHU BCUUKH n3nckBanus Ha 3PAC.

Bb3 0cHOBa Ha HM3JI0KEHOTO W Hali-Beye HAa OCOYEHUTE MPUHOCU Ha TPYIa,
npeajiaraM Ha yBa)KaeMHUTE WICHOBE Ha Hay4HOTO >KypH J1a MPUCHAM HaydHaTa
crerneH “JlokTop Ha HaykuTe” Ha fo1l. Mnus JlumutpoB KrouykoB, TOKTOp

Codus, 14.01.2022r. YiieH HA HAYYHOTO KypH:
/mpo¢. Kupuia AHgoHoB, aH/
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I. Actuality of the DSc thesis

The presented DSc thesis observed the technique problems in the artistic
gymnastics.

With the development of the mathematical method and computer
technology is changing the approach for investigation of the technique problems
in the artistic gymnastics.

In the observed DSc thesis the theoretical framework has been analyzed
and such a models have been developed for the basic exercises and their
difficulties which is in turn tested in the practice and their effectiveness has been
proven.

I1. Characteristics of the DSc thesis

The thesis has developed over the 314 pages, including addends. It has been
distributed as an introduction and four chapters.

The first chapter is labelled Literature analysis. Here the author observes
the technique preparation, investigations from different authors from different
sports disciplines of the modeling. In this chapter author mades short historical
review and some methods of education for the basic exersices of the support
less phase of the gymnastics exercises.

Based on the analysis of the literature and the results of numerical
experiments assoc.prof. Ilia Dimitrov Kuchukov formulates the working
hypothesis correctly the purpose and tasks of the dissertation.

Second chapter - Purpose, tasks, organization and methods of
investigation.

The purpose of the investigation is correct. There are 6 basic tasks.

Object of the investigation are the basic gymnastics exercises with
combination of rotating movements in the support less phase.



Subject of research are the motor actions and engines strategies which
applicate for start and stop of the rotation around the longitudinal axis in the
support less phase and biomechanical characteristics determined the movement
in this phase.

Appropriate 5 methods have been used:
Literature analysis
Video monitoring
Mathematical modeling
Numerical experiments
Biomechanical analysis
Third chapter — Discussion

In the first part of this section the author’s attention was focused on rotating
movements in the support less phase and in the support phase around the
longitudinal axis and lateral axis.

In the second part of this section the author made biomechanical profile of
the gymnastics exercises on the floor exercise, rebounds from rings, parallel
bars, horizontal

bar and vault. For all this routines he investigate start and final of the the
rotation around the longitudinal axis in the support less phase and only for the
floor exercise and the horizontal bar from the support.

For all gymnastics exercises the author points out the base exercise and its
development to increase the difficulty with his biomechanical models.

The conclusions and recommendations corresponded with the set tasks in
the scientific work. The proposed biomechanical models can be used for
beginners and for high level gymnasts.

I11. Significant contributions of the PhD thesis.

1.A mathematical model has been developed for the computers simulations for
the rotate movements in the conditions of the support less phase in the modern
artistic gymnastics.

2.A computer program has been developed for the numeral experiments about
investigation of the sport technique.

3.Whether it is developed to the main program additional software modules for
visualization and calculation of the biomechanical characteristics.



4.Created model implementation of the exercises for the different gymnastics
routines.
5.The actions and the motor order are established for the high efficiency in start
of the rotation around the longitudinal axis.
6.Motor action are established for the similar rhythmic base in the technique of
the gymnastics exercise.
IV. Conclusion

| believe that dissertation has the necessary requirements for the research
and fulfills its role to present and to discover the scientific potential of the
author. Given the achieved applied results, I believe that the dissertation can
receive a positive evaluation and | propose to the scientific jury to award
assoc.prof. Ilia Dimitrov Kuchukov, PhD the scientific degree “ Doctor of
science”

14.01.2022 r. Member of the scientific jury:
Sofia /prof. Kiril Andonov, D.Sc/



