PELHEH3USA
ot npod. Kupuia AtaHacoB AJIazKOB, TH
cbritacHo 3amoBen Ne 1725/14.12.2020 na Pextopa na HCA ,,Bacui JleBcku”

HA TUCEPTALHMOHEH TPY
3a npuaoOuBaHe 00pa30BaTeJIHATA U HAYYHA CTelneH ,,JIokTop” B
npogecHoHATHO HanpaBJeHue 7.6. Cnopr, JOKTOpCcKa nporpama ,, Teopusi u
MEeTO/10JIOTHS HA CIIOPTHATA HAYKa”
HA TEMA
“U3CJIEABAHE TEXHUKATA HA U3ITbJIHEHUE HA BA3OBH
YIIPAXKHEHUS HA KOH C 'PUBHU U YCBBBPIIEHCTBAHE
METOAUKATA HA OBYYEHUETO UM”
Ha 3apaBko 3apaBkoB Kypres
JOKTOPAHT Ha CaMOCTOATEIHA TOATOTOBKA KbM Karenpa ,,] mmHacTuka”, Hannonanna
CnoptHa Akanemus “Bacun JleBcku”
Hay4en pbroBoautes: gou. Uinnsa Kiouykos, 10KTOp

I. AKTYAJIHOCT U 3BHAYNUMOCT HA PABPABOTEHUSA TPOBJIEM B
JAUCEPTAIUOHHUA TPY |

AKTyaTHOCTTa Ha TeMara € JoOpe 3aluTeHa OT aBTopa 4pe3 Jo0pe u3BeIeHaTa
e Ha TUCEPTALMOHHUAT TPYI: ,, Onmumusupane Ha mexuuxama Ha U3NviIHeHue Ha
KOH C 2pUBHU Ype3 npunazame Ha CReyualusupana Memoouxka Ha ooyyenue Ha 6a3osu
ynpasicnenus”

Bb3npuerara cTpykTypa Ha AUCEPTAlMOHHUSA TPy, CbCTABEH OT YBOA, TPHU
OCHOBHHU TJIaBM W YETBBPTA 3aKJIIOUMTEIHA C M3BOJM 3a HAYYHU U TMPAKTUUYECKU
MPUHOCH, € JIOTUYHO CJEACTBUE OT A00pe (GOpMYIMpPAHUTE 11€JI, OCHOBHU 3a/1auu U
METO/MKA 32 HEWHOTO pa3paboTBaHe.

I1. OBIIIA XAPAKTEPUCTUKA HA ITUCEPTAIIMOHHUSA TPY ], HA
N3CJIEABAHUTE METOJU U HAYYHHU INIOCTUXEHUS

JucepTallMOHHUAT TPyA € pa3paboTeH B oOmr odem oT 168 KoMMOIOTHpPHU
crpanunu. ChabpkaHueTo € odpopmeHo B 4 (detupu) riaBu. TpyabT e oHareaeH ¢ 9
tabmm u 74 ¢urypu. [okropantbT € wusnon3Ban o6mo 150 mureparypHH
n3TOouHuKka, OoT kouto 105 Ha xupwimma u 45 Ha natununa. B kpas Ha
JUCEPTAIIMOHHUS TPYJ Ca TPUIIOKEHH 2 Oposi TPWIOKEHHS, B paMKuUTe Ha 28
CTpPAHWIIM, KOWTO JOMBJIHUTETHO OHaryiensBaT (¢akToJoruyHaTa dYacT Ha
u3cie1oBaTelICKaTa IEMHOCT Ha aBTOpA.

B riaaBa mbpBa JOKTOPaHTHT € HAIMIPABUII 0OCTOCH JIMTEpATypeH 0030p, KaTo B
paMKuTe Ha 54 CcTpaHMIIM C€ € mocTapaj Ja OOXBaHE JOCTaTbueH Opoil aBTOpH,
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CIEUHUAIUCTH U JIMTEPATYPHU U3TOYHUIIM. B Ta3u yact Ha quUCEpPTALUOHHUST TPYH €
nmocoueHa W paboTHata xumnotesa: ,, Egpexkmusnocmma ma obyuenue Hna 6a308u
VNPAdCHEeHUsi HA KOH C 2PUHU Modce 0a 0OvbOe NosuuleHd, ako 8 npoyeca Ha
Nn0020MOBKAMA Ce NPUNONCU KOMNIIIEKC OM CHeyuaiu3upary 0gueamennu 0etcmeus,
KOUmMo ca HACO4YeHU KbM Noo0oOpseane HaA OUOMeXxaHudHume noKazameiu,
onpeoensawy cmeneHma Ha MmexHu4ecKomo Matcmopcmeo .

B raaBa BTOpa ca MOCOYEHHM IIENINUTE, 3a1aUUTe, METOANKATA U OpraHu3aIusaTa
Ha U3CJIEABAHETO.

ABTOpPBT CU € NMOCTAaBWI 1eI ,, Onmumuzupane Ha mMexHuKkama Ha U3NvIHeHue
Ha KOH C 2PUBHU upe3 Npuiazane Ha CReyualusupana memoouxka Ha odyueHue Ha
b6azosu ynpasxcuenus”.

3a peanu3upaHe Ha MOCTaBEHATa B JUCEPTALIMOHHUS TPYJ 1LI€JI JOKTOPAHTHT €
noco4ws1 5 (meT) 3aja4u, KOUTO CIIOPE MEH, B rOJisiMa CTETICH U3SICHABAT CHITHOCTTA
Ha T[IOCTaBeHUs TNPoOJEeM U Haco4yBaT H3CJEoBaTeickara paboTa B IMOCOKa
OTroBapsIla Ha TeMara Ha Tpy/Jia.

KouTunrenthbT Ha wu3cnenBanutre muna e ob6mo 300 chcTe3arenu 1o
TUMHACTHKA, OT TAX 20 y4yacTHUIM ca Ha Bb3pacT 14-15 roivHu, ¢ KOUTO € HalpaBeH
KMHEMAaTHYEH aHaJIM3 Ha U3ITBJIHEHU yNpaXXHEeHUs. B megarornueckusT eKCrnepuMeHT
ca BkIoueHH 16 cweresarenu. M3cinenBanero e mpoBeaeHo B 8 (oceM)
nocjienoBaTeHu eramna, Mecel centemBpu 2013 roa. no mecen okroMBpu Ha 2020
roj.

Upe3 mnpoBeneHUs: EKCIEPUMEHT B JMCEPTAIMOHHUS TpPYH, ca pelIeHU
OCHOBHUTE MPOOJIEMH, MMOCPEICTBOM M3MOJI3BAHETO HA CICAHUTE METOAU: AHAIU3 HA
CHeYyUanu3upana HAayyHo-mMemooudyHa Jaumepamypd, Hpu KOAmo ca ompa3zeHu
MHEeHUsima Ha 207AM  Opou  asmopu, 3acseawju npsaKo  npobremume  HA
oucepmayuonuusi mpyo. Oceen moea ca UsnoI36aHu U Memooume Ha neoazocutiecKo
Habnooe e, exKcnepmHa OyeHKd, 6udeo HaOAOeHue U  B8U0e0-3dCHeMAaHe,
OuomexaHuuen — aHaiuz, MooeiupaHe, CHOPMHO-NEOA202UHeCKO  mecmupate,
neoazoeuiecKku ekcnepumenm. 3a aHanu3 U 00pabOTKa Ha TIONYUYCHHUTE pPe3yaTaTH, OT
IPOBEAECHUAT EKCIEPUMEHT, IOOKTOpPaHTa €  HW3MO0JI3BAJ CIEAHUTE MaTEMaTHKO-
CTaTUCTHUYECKU METOJIU: BAPUAYUOHEH aHanu3, cpasHumenen t-kpumepuii na
Cmio0vum u cuemanen Memoo 3a OYeHKd.

B Tperara rjaBa JOKTOPAHTHT € aHAIM3UPAT TOJYyYEHHUTE PE3yATaTH OT
MIPOBEJICHUST CIIOPTHO-TIEIArOTUYECKU eKCIIEpUMEHT. B HayaoTo Ha TO3M pasjen, OT
JTUCEPTAllMOHHUAT TPYyA, TOW KOHCTatupa, ue , [lpasunnomo oenaodssane Ha
bazoeume YNpasxCHeHus HaA KOH C 2SPUBHU € Npeonocmaska 3a YCNewHo U
CB0€8PEMEHHO PA3yYa8aHe U Ha OCMAHAIUMe NO-CIONCHU YAPAX*CHEHUS .

B Ta3u riaBa moapoOHO ca aHANIM3WpPaHU IIAMITMOHATUTE HA KOH C TPUBHU Ha
EBponelickuar oauMnuiicku (pecTuBall, ChCTOSI ce€ B rpad YTpexT, XojaHaus (3a
MJIaIeKH ), KaKTO U Ha CBETOBHOTO IMBPBEHCTBO B OCITHIMCKUAT rpaa AHTBEpIieH (3a
MBxe), npoBenenn mpe3 2013 rox. OOexkT Ha aHanmM3, Ha TE3W IBPBEHCTBA, ca
cinenHuTe 0a30BU YIPaXHEHHS, OT ChCTE3aHHETO HAa KOH C TPUBHU: ,, HANpeyeH



Kpve”, , HanpeueH Kpbe Mexcoy 2cpusHume’’, , MuleH HanpeueH Kpve , KaKTO U
,, Hanpeyen Kpve Ha eOHa epueHa’.

JlokTopaHThT 0000111aBa, Y€ ,, npedu 0a 6boam 8vb8edeHU 8 N0020MOBKAma Ha
MAAOU 2UMHACMUYU Peouya CReyuaiHo-no020meumenHu YApa’cHeHus, 8 moea 4ucio
U cneyuuuHu Culo8u, e Om CbUECMBeHO 3HaueHue 0a O0voam U36ecmHU
OuoMexaHuuHume XapaKxmepucmuky Ha 6azosume YnpaxcheHus .

B cnopTHaTa ruMHacTHKa MPaBUIHOTO pa3zydyaBaHe Ha 0A30BUTE YIPAKHEHUS
JlaBa BH3MOXKHOCT 3a IMOCTUTAHE Ha BICOKO HUBO Ha TEXHUYECKO MacTOPCTBO. Karto
OCHOBHHM YNPKHCHUS HAa KOH C TPUBHH C€ CYHTA, Y€ Ca KPBrOBETE. ABTOPBT
MOCOYBA, Y€ 3a MPAKTUKATa MHOTO TOJIE3€H MOXKE J1a ObAC KUHEeMAMUYHUAM MOOEl,
32 KOMTO C€ CUMTA, Y€ € €TAJIOH MPU M3IMTBJIHEHUETO Ha KPhroBe Ha KOH C TPUBHU.

Ot HampaBenuTe aHaim3u 3apaBko KypreB mocouBa, 4e 3aJ0KEHUTE B
MOJICIIUTC KWHEMAaTHYHU TIOKa3aTeld ca JIECHO-JAOCTBHIIHM 3a HW3MEpBaHE M ca
NONXOMSIIMA 32 TPUIIOKEHHE B Ienaroruyeckara mnpaktuka. llpennaranure
KMHEMAaTUYHU MOJIEJIM MOTaT Jia MOCIYyXaT Karo oOpasel] Mpu U3MBJIHEHHE Ha
KpBIroBe OT BUCOKa Kiaca. OCBEH TOBa aBTOpa KOHCTaTupa, ue ,, Tesu modenu mozam
0a opuewmupam CHOPMHUME Neodazo3u 3a 0O0CMUSHAMOMO HUBO HA MEXHUUEeCKO
maticmopcmeo om obyuasanume cnopmucmu’”’.

Upe3 NpuioKeHUAT 8apuayuoHer aHaiu3 ca YCTAaHOBEHU CPEIHUTE HUBA U
BapUATUBHOCTTA Ha MPHU3HAIMTE Ha (U3MYEcKaTa MOATOTBEHOCT HAa W3CIICJIBAHUTE
EKCIIEpUMEHTATHA W KOHTPOJIHA Tpyla, B HAYaJOTO HA HAONIOJAaBaHUS MEPUOM OT
m3cnenBanero. llpu ananuza, oTpaseH TaOJWYHO, € BUJHO Y€ MPU €AUH OT
MOKA3aTenTe: - ,, MUleH l1e2-CKOK-0b2a ', CPETHUTE CTOMHOCTH Ha JIBETE U3CJIe/IBAaHU
TPy TUMHACTUIIA ca MHOTO Onm3ku. 3a oTOens3BaHE €, Y€ W IMPHU JIBETEC TPYIH
pasmaxa iMa MHOTO OJTU3KH CTOMHOCTH — 3a €KCIIepUMEHTaIHATa Tpyna Toi ¢ 5,90
CeK., a 3a KoHTposHaTa — 6,60 cek. [To apyrure nBa moka3aTeian CpeIHUTE CTOMHOCTH
IIpU €KCIIepUMEHTAIHATa Tpyna ca no-Bucoku. 3a nokaszaren Nel ,, Cunoseu cmouxu”
u Ne 2, Ilosoucane Ha Kkpakxama om MUwHUYEH 8UC 00 CKIOHHA onopa’’ caMo TIpH
KOHTpOJIHATA Tpyma cTohHocTUTEe Ha ,,V~ ca mexay 12 u 30%, KoeTo roBopu, 4e
JBET€ TPYyNH Cca OTHOCUTEIIHO XOMOTEHHHU. JIOKTOpaHTHT KOHCTaTupa, 4de
HaAIpaBEHUTE aHAIM3U TMOKa3BaT, Y€ MO OTHOIIEHUE Ha (U3MYecKaTa MOJATOTBEHOCT,
Ha JIBETE W3CIIEBAHU TPYMH, HE Ca HAJTUYHU CHIIECTBEHU PA3IIUKH MEKIY CPEIHUTE
HUBA HA U3CJIC/IBAHUTE MMOKA3ATEH.

Upe3 npwioxeHusT , t-kpumepuit na CmioovHm, 3a 3a6UcumMu uU38a0Ku”’
3npaBko KypTeB ycTaHOBsSBa CcTaTHCTHYECKaTa 3HAYMMOCT Ha IIpUpacTa Ha
PE3YNTATHTE MEXKIY JIBETEC U3CICABAHUS MMPU CKCIIEPUMEHTaIHATa rpyma. [Ipupactst
Ha W3MEPBAHMUTE ITOKA3aTeIM W HEroBaTa JOCTOBEPHOCT NPH EKCIIEPUMEHTAIHATA
rpyna Ha MIOMOIIHUAT ypen ,,2b0a’’ € ce OTYMTA MPH BI'bja B Ta300€IPSHUTE CTAaBU B
3ajiHa AByornopHa (aza — 15°, BXoasina 1 u3xoasia onopHa ¢asa, CboTBETHO 12,25°
1 10,50°. CTaTuCTHYECKH TO-3HAYMMH PA3IMKH UMa IPU H3CIICABAHUTE TIOKA3aTEIH
ot Nel ,, hewn na pamennu cmasu” B u3xonsdina eaHoornopHa ¢aza g0 Ne9 ,, bewa 6
ma3zobedpenu cmasu’” TIpU 3aaHa JnByomnopHa (asza. [locodyeHute OT MOKTOpaHTa
0OCKTHUBHU TIPUPACTH Ca TOKA3aTEITHHU, Y€ MPWIOKEHaTa METOJIMKA CE € OTpas3miia
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MOJIOKUTEIHO ,, Bvpxy pabomama Ha pwvyeme u e nooodpuna wverosume
xapaxkmepucmuku ¢ maszobeopenama cmasa’”.

CraTUCTHYECKH 3HAUYMUM MPHUPACT, IPU EKCIIEPUMEHTATHATA TPYIIa, CE OTYUTA U
pu JpyTUTE W3CIEABAHU Tokazatenu: Ne? ,, Haxnon uma pvkama”, Ne3 , bewvn 6
mazobedperu cmasu’’ 8 usxoosaua eoHoonopra gasza, Ned ,, bevan 6 pamennu cmasu”
8 3a0nua Ogyonopua ¢haza, Ne6 ,, bevn 6 mazobedpenu cmasu” 6v8 6x00Awa
eonoonopua ¢aza u op. Pezynrarure ca otpaszenu B 1a0a. Ne 12 Ha , IIpunoxenue 2”.

Ha 06a3ara Ha mOJSydeHHWTE PE3yNTaTH U MPUPACTH TOKTOPAHTA C OCHOBAHHE
KOHCTaTHpa, 4Ye TMPWIOKCHAaTa TPEHUPOBBbYHA METOJMKA HWMa  ITOJOXKHTEIHO
BB3JICCTBUE BHPXY YBEIMYABAHETO HA BI'bJIa B Ta300€IPCHUTE CTaBH, KOETO IIC
JOTIPUHECE 3a TO-TPABUITHOTO TEXHUYECKO M3IThIHCHUE Ha 0A30BUTE yIPAKHEHUS HA
KOH C TPHBHH, KaKTO U JI0 HAaMaJIIBaHE Ha JIONYCKAHUTE I'PEIIKU TIPH U3ITbIHCHHE.

Ot npyra cTpaHa aHAIU3UPAWKU MOJYYEHUTE PE3yJITATH B KOHTPOJIHATA Irpyna
JOKTOpaHTa YCTaHOBsIBA, Y€ c¢ HAOI0JaBa M3BECTHO MOJO0PEHHE HA M3MEPBAHUTE
BIJIOBH XapPaKTEPUCTUKH, HO C IMO-HUCKA CTOMHOCT. CTaTUCTHUYECKH IO-3HAYMMA
pa3iKa ce YCTaHOBsBa MpH 9 OT MOKa3aTeNIHuTe, KOETO € OTpa3eHo B Tabin. 13 or
npunoxeHueTo. [Ipu BCUUKHM ocTaHaIM MOKa3aTelu, ¢ U3KIIOYCHUEe Ha ,, Hakion Ha
enasama’ TIpH 3a1HA IBYOIIOpHA (pa3a MOTyYEeHUTE CTOMHOCTH Ha U3MEPBAHUTE BIUIN
Ce yBeluYaBaT, HO TE3M HapacTBaHHUSA HE ca 3HAYMMH M ca 0e3 CTaTHCTHYECKH
JOCTOBEPHA pa3jIKa.

[TomydeHuTe pe3ynaTaTu 3a MpupacTa Ha KOH C TPUBHU B HAJTHKHO TTOJIOKCHHE,
MIpU KOHTPOJIHATA TPYIIa TTOKa3BaT, Ye MpH 6 OT M3CIICIBAHUTE TIOKa3aTeNu (bIIIN) ce
HaOIroaBa CTAaTHCTHYECKH 3HA4YMM Tpupact. [lpu ocTaHamuTe mokaszarend HE ce
OTYMTA CTATUCTHUYECKHU JOCTOBEPHA paszivuka. ABTOPHT OOSCHSABA TOBa C (pakra, 4e
KOHTpOJTHATA Tpyla He € M3MBJIHIBAIA pa3padoTeHaTa TPEHUPOBBYHA ITporpama.

[TpunoxeHusT eapuayuorer anaiu3 IaBa BH3MOXHOCT Ja ObJaT yCTAaHOBEHHU
CpeIHUTE HWUBAa W  BapUaTHBHOCTTAa HA  M3CJICBAaHUTE TMPHU3HAIM  HA
eKCIIEpUMEHTATHATa U KOHTPOJIHA TPYIN B Kpas Ha ekcriepuMmenTa. [Ipu aBete rpymu
pasIpenesCHHEeTO Ha CTOWHOCTHTE € HOPMaTHO MM OJIM3KO 110 ToBa CheTosiHUE. [Ipn
eKCIIepUMEHTATHATa Tpyna KoeQHIIMeHTa Ha Bapualus € CPAaBHUTEITHO HHUCHK MPHU
nokazarenure Ne 2 u Ne 3 B uzxooswa onopna ¢gasza, Ne 4 u Ne 6 6v6 6xoosua
eonoonopua ¢aza, Ne 9 u Ne 10 6 3a0una oeyonopua ¢gpaza, Ne 13 u Ne 14 ¢ npeona
08yOnopHa (haza, KaKTO W TIPU TPUTE HANPABCHH HW3MEPBAHUS HAIlpaBEeHH Ha
MIOMOIIIEH Ypen ,,ebba’’ KOH C TPHBHU B HAJTBKHO M HAIPEYHO TOJIOKEeHHE. Te3n
pe3yNTaTH IMOKa3BaT, Ye¢ M3BaKaTa € CUITHO €THOPOIHA.

[TonydyeHnuTe JaHHM OT HAMPABCHHUAT BapHAIlMOHCH aHAJIM3 Ha KOHTPOJIHATA
rpyna mokasBaT, Y€ C€ YCTaHOBSIBA HUCHK KOe(UIIMEHT Ha Bapuauus — 10 12% npu
MOBEUETO OT M3cleaBaHuTe noka3arenu. Takupa ca: Ne 2 u Ne 3 6 uzxooswa onopua
gaza, Ne 6 6v6 6xo0swa onopua gasza, Ne 9 u Ne 10 6 3aona osyonopna ¢aza, Ne 12,
Ne 13 u Nel14 6 npeona osyonopua ¢asa.

[TpunoxxeHusT cpaguumenen awnanus, upes t-xpumepuii na Cmiwoovum 3a
He3a8UcUMU U36a0Ku, NOKTOPAHTA € YCTAHOBHJI CTAaTHCTHYECKaTa JOCTOBEPHOCT Ha
Pa3IMKUTE MEXIYy CPEIHHTE HWBA HA M3CIICIBAHUTE MPHU3HAIM NPH JBETE I'PYIH B

4



Kpasi Ha u3cieBaHeTo. JIocTOBEpHOCTTa HA MOJYYEHUTE PA3IUKU MEXKAY CPEIHUTE
HUBAa Ha W3CJEIBaHUTE TNPU3HAIM, HA TOMOILIEH ypeln ,evba”, B Kpas Ha
EKCIIEpMMEHTA € OTpa3eHa Ha PUrypH, moMecTeHu B ,,IIpunoxenue” 2. HanpaBeHust
aHaJIM3 Ha TMOJYYEHUTE pPe3yJTaTH MOKa3Ba, Y€ HsIMa CTATHCTHYECKH JTOCTOBEpPHA
pasiiuKa MEXy JIBETe IPyIU — €KCIIEPUMEHTAIHA U KOHTPOJIHA. 3a oTOeNsI3BaHe €, ue
Opy eKCIIepMMEHTalHa TIpyla, ce HaO/oJaBa 3HAYUTETHO TMOJ0OpEeHHEe B
MOKAa3aTelIuTe Ha ,,bebld 8 mazobedpenume cmaéu’ W HAKIOHA Ha pPbKaTa, KOETO
CIIOpe/ JIOKTOpPaHTa C€ IbKM Ha MPUJIOKEHaTa TPEHUPOBBUHA NporpaMa BbPXY
ChCTE3aTEIUTE OT Ta3U IpyIa.

3a OlIeHsIBaHE Ha MOJIYYEHUTE PE3yNTaTH MO TEXHUYECKaTa MOJIrOTOBKA, MPHU
M3MBJIHEHUETO HAa KOH C TPUBHM B HAIHKHO HW3MBJIHCHWEC HA TUMHACTHIIHTE,
3npaBko KypreB e npunoxun ,, Cucmema 3a oyenka na pesyimamume, HOIYUEeHU OMm
nogeoenomo uscieosare’’. Upe3 Ta3zum cucTteMa ca OIEHEHU 12 OT Hu3cle/IBAaHUTE
nokasarenu. [lonmydeHuTe MTaHHM Ha BCEKHM €/IMH OT MOKAa3aTelMTe JaBaT OOCKTHBHA
Ipe/icTaBa 3a HUBOTO Ha BCEKU €/IMH OT chbere3aTenure. OueHkuTe ,, 17 ca BeIMYUHH
otuereHu 1o 50-0anHa cucteMa 3a oreHsiBaHe. ToBa JaBa Bb3MOXKHOCT J1a C€ CPaBHSAT
pPE3YNITaTUTE IO BCUYKHU MMOKA3aTENH, MPU KOETO cpeaHoTOo HUBO € 25. [lomydenure
pe3yiTaTt, OT TOBa €KCIEPTHO OIICHSBaHE, MOAXOMASIIO Ca OTPa3eHH B TaOIUIU U
burypmu.

B 3ak/0unMTe/;IHATA YeTBBPTA IJI1aBa Ca OTPA3CHU M3BOJUTE U MPETIOPHKUTE
3a CIOpPTHO-TIearornueckara npaktuka. [locouenu ca 6 (u3Boau) u 4 (MpEnopbKHU).

Yo6enurenno 3Byuat uzsogute Ne 2, 3, 4 u 6. [lopanu 0OEKTUBHUAT XapakTep,
Ha TMOCOYEHUTE W3BOAM, C€ Hajara Ja HUTUpaM HAKoW oT Tax. Cuumam, uwe me
ompasseam — pearHo — HAU-8AdCHUMe CMpaHu HA  NpPo8edeHusm  CnopmHo-
neoazoeudecKu eKcnepumMeHm, Kakmo u He2o8ume 0CHOGHU NPUHOCHU MOMEHMU.

-Bb3 ocHOBa Ha TMOJyYE€HHUTE pE3yiTaTH OT MPOBEACHOTO H3CIEIABAaHE ca
YCTAaHOBEHH OMOMEXaHWYHHUTE MOKAa3aTeu, ONPEICSIA HUBOTO HAa TEXHUYECKOTO
MaNCTOPCTBO B UeTUPUTE (Da3u — 6x001a U U3X00aua eOHOONOPHA, 3A0HA U NPEOHA
08yonopHa ¢paza, Ipu U3MBIHEHUE HAa KPBrOBE HAa KOH C TPUBHU M TIOMOIIEH ypel
,2b0a’’;

-YCTaHOBEHO €, Y€ MPEUMYIIECTBEHO 3HAYCHHE 3a OMNpeleisiHe HUBOTO Ha
TEXHUYECKOTO MAaNCTOPCTBO HMAT CIICTHUTE BIJIOBU XapaKTEPUCTUKH: Bbebl 8
masobeodpenume U pamenHyu cmasy U HAKIOH HA PbKAma CApSIMO 8epMUKALA 671560,
8051CHO, Hanpeo U Ha3ao;

- OnpeneneHu ca KOJUYECTBEHUTE CTOMHOCTH Ha TMOKa3aTesd, CYUTAIU Ce 3a
OCHOBHH, MPH M3IIBIIHCHHE Ha KPBroBE Ha KOH C TPUBHU W MOMOIICH ypen ,,evoa’,
KOUTO MOraT Ja TMOCIyXaT KaTo MOJIeJl 3a ITbPBOKJIACHO H3IBJIHCHUE Ha Te3U
yIpaKHCHHUS,

- [IpunoskeHara TpeHUPOBBUHA METOMKA 3a 00YUCHHE HA KOH C TPUBHHU BBPXY
ChCTE3aTEIUTE OT EKCIIEPUMEHTAIHATA TPYIIa € OKa3aja MOJIOKUTEIIHO Bh3/ICUCTBHE ,
B Hall-royisiMa CTETEH BBPXY IMOKA3aTeNId KaTO: bebll 8 mazobedpenume U pameHHU
cmaeu U HAKIOH HA pPbKAMA CHpSAMO 6epmMUKald 61460, 60SCHO U HA3AO.



Hokazamencmeo 3a moea e npunoxcemama cucmema 3a OyeHséaHe 8 Kpds Ha
eKxcnepumenma.

[IpemopbkuTE, MOMECTCHH B Kpas Ha TUCEPTALMOHHHST TPy, ca HACOYCHU
KbM CIHOPTHHUTE TIEJaro3W, KakTO B HAYaJ HHUAT eTanm Ha oOydeHue, Taka U 3a
HampeTHAIM TUMHACTUIM. B TocnemHara mpemopbka JOKTOpaHTa 0000IIaBa, de
, IIpeonacanama memoouxa modce 0a NOCAYHCU 3A U3epaXCOaHe U pa3eusane Ha
08ULAMENHU  BB3MONCHOCIU KAKMO 3d HAYuHAewu, maxa U 3a HAnpeoHAaIu
SUMHACMUYY, Cled KAmo ce Chazeam Hnocied08amerHocmma, U3UCK8AHUAMA U
VKazaHuama 3a npuiazaemo u’’.

1. IYBJIUKALOUU 11O JUCEPTAHUOHHUA TPY [|

KbM mpeacTaBeHuTe, 3a peLeH3UpAHE JOKYMEHTH, IOKTOPAHTA € MPHIIOKWI U
CBOAT aBTopedepaT, pa3paboTeH B paMkuTe Ha 44 KOMMIIOTBPHU CTPAHMIIU.
ABTopedepaTa € HamucaH KOPEKTHO, CHOpe] M3MCKBAHUATA 32 TaKbB POJI HAYYHH
uscinenBanusa. OTpassiBa B CUHTE3UpPaH BHUJ MPOBEACHUST CIIOPTHO-NEAArOTHYECKU
€KCIIEpUMEHT.

B kpast Ha aBTOpedepata 3apaBko KypTeB e moMmectun 3arjaBusara Ha 3 (Tpu)
HampaBeHU OT HEro IMyOJIMKAIMu, CBbP3aHU C TeMmaTa Ha JAUCEPTALUOHHUSAT TPYI.
[Tybnukamuute ca HanpaBeHu B nepuoga 2014 — 2015 roa. Tpure myOnukanuu ca
HaIlMCAaHU B ChaBTOPCTBRO.

Tyk OMX McKaJl Ja IOCTaBs JiBa BbIpOCa:

-Kak ce pabotu 3a cuna (¢ ypean) mpu BUCOKO KITAaCHW TMMHACTHIIN?;
-Bowrpekn cnenumdukata Ha crnopTHaTa THUMHACTHKA, W3MOJ3BaT JM CE€ B
MOJITOTOBKATA PA3TSATaIH (CTPEUNHT) YIPAKHCHHUS ?

V. 3AK/IIOYEHUE

CuuraMm, 4e Taka pa3pabOTEHUAT AMCEPTALMOHEH TPYJ HMMa HEOOXOJAUMHTE
HAyYHU M HAYYHO-TIPWJIOKHHU MPUHOCH M CBHJIETEJICTBA 32 TOBA, Y€ JIOKTOPAHTHT
NpUTEeXKaBa 3aIbJI00YEHH TIO3HAHWUS M CIOCOOHOCTH 32 OCBIIECTBSABAHE W
peanu3upaHe B TMpakTUKaTa Ha HaydyHU wu3cieaBaHus. [IpaBu moOpo BreuatTieHue
OHArJIeIIBAaHETO HA JUCEPTALMOHHUST TPy, KOETO € HAllPaBEHO MHOT'O CTapaTeIHO.

B 3akitoueHue npeonazam Ha yeajrxcaganHomo HAY4HO JHcypu 0a npucvLOu Ha
3npaBko 3apaBkoB KypreB oOpa3oBaTesiHaTa M Hay4yHa CTeneH ,,JJOKTOP” B
npodecroHanHo Hampasienue 7.6., Crnopt, AOKTOpcka mnporpama , Teopus wu
METOJIOJIOTHSI Ha CLIOPTHATA HayKa .

Codus, 15 auyapu 2021 rogn.

PELHEH3EHT:.......cccccccovveinnnnee.
npod. Kupun AtanacoB Anamkos, 10



REVIEW
by Prof. Kiril Atanasov Aladzhov, Doctor of Science
according to Order Ne 1725/ 14.12.2020 of the Rector of NSA "Vasil Levski"

OF DISSERTATION WORK
for acquiring the educational and scientific degree "*Doctor' in a professional field 7.6. Sport,
doctoral program "Theory and methodology of sports science™
ON THE TOPIC
"INVESTIGATION OF THE TECHNIQUE OF PERFORMANCE OF BASIC EXERCISES
OF HORSE WITH BRACELETS AND IMPROVEMENT OF THE TRAINING
METHODOLOGY™
from Zdravko Zdravkov Kurtev Ph.D.
student in self-study at the Department of Gymnastics, National Sports Academy "Vasil Levski"
Scientific adviser: Assoc. Prof. lliya Kyuchukov, Ph.D.

l. RELEVANCE AND SIGNIFICANCE OF THE PROBLEMS DEVELOPED IN THE
DISSERTATION

The topicality of the topic is well defended by the author through the well-defined goal of the

dissertation: "Optimization of the technique of performing a horse with bracelets by applying a

specialized methodology for training basic exercises."

The adopted structure of the dissertation, consisting of an introduction, three main chapters and a
fourth concluding one with conclusions for scientific and practical contributions, is a logical
consequence of the well-formulated goal, main tasks and methodology for its development.

1. GENERAL CHARACTERISTICS OF THE DISSERTATION WORK, OF THE

RESEARCHED METHODS AND SCIENTIFIC ACHIEVEMENTS
The dissertation is developed in a total volume of 168 computer pages. The content is formed in 4
(four) chapters. The work is illustrated with 9 tables and 74 figures. The doctoral student used a
total of 150 literary sources, of which 105 in Cyrillic and 45 in Latin. At the end of the dissertation,
2 appendices are attached, within 28 pages, which further illustrate the factual part of the author's
research activity.

In Chapter one, the doctoral student has made a thorough literature review; within 54
pages, he has tried to cover a sufficient number of authors, specialists, and literary sources. In this
part of the dissertation, the working hypothesis is stated: "The effectiveness of training in basic
exercises on a horse with bracelets can be increased if in the process of preparation a set of
specialized motor actions is applied, which are aimed at improving biomechanical indicators,
determining the degree of technical mastery".

Chapter two sets out the objectives, tasks, methodology, and organization of the study.

The author has set a goal "Optimizing the technique of performing a horse with bracelets by
applying a specialized methodology for training basic exercises."

To achieve the goal set in the dissertation, the doctoral student has indicated 5 (five) tasks,
which in my opinion, largely clarify the nature of the problem and direct the research work in the
direction corresponding to the topic of the work. The contingent of the surveyed persons is 300
gymnasts, of which 20 participants are aged 14-15 years, with whom a kinematic analysis of
performed exercises was made. 16 competitors were included in the pedagogical experiment.

The study was conducted in 8 (eight) consecutive stages, from September 2013 to October
2020. Through the experiment in the dissertation, the main problems are solved using the following
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methods: analysis of specialized scientific and methodological literature, which reflects the views of
a large number of authors directly affecting the dissertation's problems. The pedagogical
observation methods, expert evaluation, video surveillance and video recording, biomechanical
analysis, modeling, sports-pedagogical testing, and pedagogical experiment were used. For analysis
and processing of the experiment results, the doctoral student used the following mathematical and
statistical methods: variational analysis, comparative t-test of Student, and sigma method for
evaluation.

In the third chapter, the doctoral student has analyzed the results obtained from the
conducted sports-pedagogical experiment. At the beginning of this section, from the dissertation, he
stated that "Proper mastery of the basic exercises of a horse with bracelets is a prerequisite for the
successful and timely study of other more complex exercises."

This chapter analyzes in detail the bracelet championships of the European Olympic
Festival, held in Utrecht, the Netherlands (for youth), and the World Championships in the Belgian
city of Antwerp (for men), held in 2013. The object of analysis, at these championships, are the
following basic exercises, from the competition of a horse with bracelets: "transverse circle",
"transverse circle between the bracelets”, "transverse occipital circle”, as well as "transverse circle
of one bracelet",

The doctoral student summarizes that "before a number of special preparatory exercises,
including specific strength exercises, are introduced in the training of young gymnasts, it is essential
to know the biomechanical characteristics of the basic exercises.” In gymnastics, the correct study
of basic exercises makes it possible to achieve a high level of technical mastery. The basic exercises
for a horse with bracelets are considered to be the circles. The author points out that the kinematic
model can be very useful for the practice, which is considered a standard in horse circles'
performance with bracelets.

From the analyzes made, Zdravko Kurtev points out that the kinematic indicators set in the
models are easily accessible for measurement and are suitable for application in pedagogical
practice. The offered kinematic models can serve as a model when performing high-class circles.
The author also states that "These models can guide sports educators for the level of technical
mastery reached by trained athletes."

The applied variation analysis established the average levels and variability of the signs of
physical fitness of the studied experimental and control groups at the beginning of the study's
observed period. In the analysis, reflected in the table, it is seen that in one of the indicators: -
"occipital leg-jump-arc”, the average values of the two studied groups of gymnasts are very close.
In both groups the range has very similar values - for the experimental group it is 5.90 sec., And for
the control - 6.60 sec. According to the other two indicators, the average values in the experimental
group are higher. For indicator Nel "Strength postures" and Ne 2 "Lifting the legs from arm height
to inclined support™ only in the control group the values of "V" are between 12 and 30%, which
indicates that the two groups are relatively homogeneous. The doctoral student found that the
analyses showed that there were no significant differences between the average levels of the studied
indicators in terms of physical fitness of the two studied groups.

Using the applied "Student's t-test for dependent samples” Zdravko Kurtev established the
statistical significance of the increase in the results between the two studies in the experimental
group. The increase of the measured indicators and its reliability in the experimental group of the
auxiliary device "sponge" is reported at the hip joints' angle in the posterior bipolar phase - 150,
input and output support phase, respectively 12.250 and 10.500. There are statistically more
significant differences in the studied indicators from Nel "Angle of shoulder joints" in the outgoing
single-support phase to Ne9 "Angle in the hip joints" in the posterior two-support phase.

The objective increments indicated by the doctoral student are indicative that the applied
methodology has had a positive effect "on the work of the hands and has improved the angular
characteristics in the hip joint".



Statistically significant increase in the experimental group is reported in the other studied
indicators: Ne2 "Tilt of the arm", Ne3 "Angle in the hip joints" in the output single-support phase,
Ne4 "Angle in the shoulder joints" in the posterior two-support phase, Ne6 "Angle in the hip joints"
in the incoming single-support phase, etc. The results are reflected in the table. Ne 12 of "Appendix
2",

Based on the obtained results and increments, the doctoral student rightly finds that the
applied training methodology has a positive effect on increasing the angle in the hip joints, which
will contribute to the more correct technical implementation of the basic exercises of a horse with
bracelets, as well as reducing execution errors.

On the other hand, analyzing the results obtained in the control group, the doctoral student
found that there was some improvement in the measured angular characteristics, but with a lower
value. A statistically more significant difference was found in 9 of the indicators, which is reflected
in Table. 13 of the Annex. For all other indicators, except for "Head tilt" in the rear two-support
phase, the obtained values of the measured angles increase. Still, these increases are not significant
and are without a statistically significant difference.

The results obtained for the growth of a horse with bracelets in the control group's
longitudinal position show that in 6 of the studied indicators (angles) there is a statistically
significant increase. For the other indicators, there is no statistically significant difference. The
author explains this with the fact that the control group did not implement the developed training
program.

The applied variation analysis makes it possible to determine the average levels and
variability of the experimental and control groups' studied traits at the end of the experiment. In
both groups, the distribution of values is normal or close to this state. In the experimental group the
coefficient of variation is relatively low for the indicators Ne2 and Ne3 in the output support phase,
Ne4 and Ne6 in the input single-support phase, Ne9 and Nel0 in the rear two-support phase, Ne 13
and Ne14 in the front two-support phase, as well as in the three measurements made on an auxiliary
device "sponge™ horse with bracelets in the longitudinal and transverse position. These results show
that the sample is highly homogeneous.

The data obtained from the variation analysis of the control group show that a low
coefficient of variation is found - up to 12% for most of the studied indicators. These are: Ne2 and
Ne3 in the output support phase, Ne6 in the input support phase, Ne9 and NelO in the rear two-
support phase, Ne12, Ne13 and Nel4 in the front two-support phase.

Applied comparative analysis, using Student's t-test for independent samples, the doctoral
student established the statistical significance of the differences between the mean levels of the
studied traits in the two groups at the end of the study. The reliability of the obtained differences
between the average levels of the studied features of the auxiliary device "sponge" at the end of the
experiment is reflected in the figures in "Appendix"” 2. The analysis of the results shows that there is
no statistically significant difference between the two groups - experimental and control. In the
experimental group, there was a significant improvement in the indicators of the "angle in the hip
joints™ and the inclination of the arm, which according to the doctoral student is due to the applied
training program on the athletes from this group.

To evaluate the results obtained in the technical training, in the performance of a horse with
bracelets in the gymnasts' longitudinal performance, Zdravko Kurtev has applied a "System for
evaluation of the results obtained from the conducted research”. Through this system, 12 of the
studied indicators were evaluated. The data obtained on each of the indicators give an objective idea
of the level of each of the competitors. "T" grades are values reported on a 50-point grading system.
This makes it possible to compare the results on all indicators, where the average level is 25. The
results obtained from this expert evaluation are appropriately reflected in tables and figures.



The final fourth chapter reflects the conclusions and recommendations for sports-pedagogical
practice. 6 (conclusions) and 4 (recommendations) are given.

Conclusions Ne 2, 3, 4, and 6 sound convincing. Due to the objective nature of the
mentioned conclusions, | have to quote some of them. | believe that they really reflect the most
important aspects of the conducted sports-pedagogical experiment, as well as its main contributing
moments.

- Based on the results of the study, the biomechanical indicators determining the level of
technical mastery in the four phases - input and output single-support, rear and front double-support
phase, when performing horse circles with bracelets and auxiliary device "sponge";

- It has been established that the following angular characteristics are of primary importance
for determining the level of technical mastery: angle in the hip and shoulder joints and inclination of
the arm to the vertical to the left, right, forward and backward,;

- The quantitative values of indicators, considered as basic, in the performance of horse
circles with bracelets and auxiliary device "sponge", which can serve as a model for first-class
performance of these exercises, are determined,;

- The applied training methodology for training a horse with bracelets on the competitors
from the experimental group had a positive impact, mostly on indicators such as: angle in the hip
and shoulder joints and inclination of the arm to the vertical left, right and back. Proof of this is the
evaluation system applied at the end of the experiment.

The recommendations placed at the end of the dissertation are aimed at sports educators,
both in the initial stage of training and for advanced gymnasts. In the last recommendation, the
doctoral student summarizes that "The proposed methodology can be used to build and develop
motor skills for both beginners and advanced gymnasts, following the sequence, requirements, and
guidelines for its application.”

I1l. PUBLICATIONS ON THE DISSERTATION

To the submitted documents for review, the doctoral student has attached his abstract,
developed within 44 computer pages. The abstract is written correctly, according to the
requirements for this type of research. Reflects in a synthesized form the conducted sports-
pedagogical experiment.

At the end of the abstract Zdravko Kurtev has placed the titles of 3 (three) publications made
by him, related to the topic of the dissertation. The publications were made in the period 2014 -
2015. The three publications were co-authored.

Here 1 would like to ask two questions:

- How do you work for strength (with equipment) in high-class gymnasts ?;
- Despite the specifics of gymnastics, are stretching exercises used in the preparation?

IV. CONCLUSION

| believe that the dissertation developed in this way has the necessary scientific and
scientific-applied contributions and testifies to the fact that the doctoral student has in-depth
knowledge and abilities for implementation and realization in the practice of scientific research.

The visualization of the dissertation, which was done very carefully, makes a good
impression.

In conclusion, | propose to the esteemed scientific jury to award Zdravko Zdravkov
Kurtev the educational and scientific degree ""Doctor™ in the professional field 7.6., Sports,
doctoral program "Theory and Methodology of Sports Science".

Sofia, January 15, 2021 REVIEWER: ...,
Prof. Kiril Atanasov Aladzhov, Dr. Sc.
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