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YBOJ

CpBpeMeHHaTa CIIOPTHA THMHACTHUKA MTOCTaBs CHEIIMAIHA U3UCKBAHUS KbM
MOJIFOTOBKaTa Ha OBJCIINTE CIIOPTHU HAACKIU. MiaguTe THMHACTUYKHU TPsiOBa
3a KpaTKo BpeMe Ja NMPHA0OUAT pa3audyHu 0a30BHM YMEHHUS M Ja C€ HaydaT Ja
U3ITBIHABAT MEPHEKTHO CIOKHU KOOPIUHATMOHHU TUMHACTUYECKH YTIPAXKHEHUS
IIpY TIPOMEHSIITUTE C€ yCJIOBUA. T0Ba € HEOOXOAMMO, 3a J1a C€ pasydar Haii-
CJIIO)KHUTE BApUAHTHU Ha TAMHACTUYECKUTE JIBUKCHUSI.

HanpenBanetro B rHMHAcTUKaTa € HEBb3MOXKHO, 0€3 Jla ce B3eMar MpeIBU/I
TEHJEHIMUTE B PA3BUTUETO HA CIIOPTA U ObP3UTE KOPEKLIHUHU B ChABPKAHUETO HA
TPEHUPOBBYHUS MPOIEC. 3aIBKUTEITHO € IPUJIaraHeTO Ha ChBPEMEHHU METOIU
Y TPEHAKOPHHU YCTPOICTBA 3a IMATHOCTULIMPAHE HA ChCTOSIHUETO HA CIIOPTHATa
MOJIFOTOBKA U Pa3BUTUETO HA KAYECTBATa y CIIOPTUCTHUTE.

HapacTBa Hy>k/11ata o11ie OT paHHa Bb3pacT Jla c€ BHEJPAT B MOATOTOBKATA
pa3IMYHUTE T[OMOIIHHU CpPEJICTBA, KOUTO Jia TOJMOMOTHAT MPAaBHIHOTO
pa3yyBaHe Ha OCHOBHUTE TEXHUYECKH JCHUCTBUA HA THUMHACTHUYECKHUTE
ynpaxknenus. [locTuraneTo Ha BUCOKO TEXHHUUYECKO HUBO Ha U3ITBIHEHHUE Ha T10-
CIIO)KHM YOPAXKHEHHUS W BPB3KA B ToOJisIMAa CTENEH € MPEJONpeNeseH0 OT
Ka4eCTBOTO Ha 3ay4yaBaHE Ha OCHOBOIMOJArally, IO-JECHU YIPAKHECHHUS,
U3BECTHU C TIOHITHETO 0A30BU YNPAKHEHUS.

Hacounxme ce KbM wu3cienBaHe Ha O0a30BUTE YNPAXKHEHUS ChC
CIIOMaraTeJIHi ypeau Ha CMeCeHa YCIopeKa Mpu MOoJApacTBallld TUMHACTHYKH,
3al[0TO T€ Ca OCHOBAaTa Ha TEXHHKaTa Ha TMO-CIOXKHUTE MO CTPYKTypa
TMMHACTUYECKU YIIPAKHECHHUS.

CrnenoBarenHO  M3ClENBAHMATA, CBbP3aHU C pa3padOTBAaHETO U
NPUJIAraHeT0O HAa HOBM METOIWYECKM TOAXOAM B TPAKTHUKATa, HACOYEHU KbM
nmoBUIIaBaHE €(QEKTUBHOCTTA Ha TMpoleca Ha pa3dyuyBaHe Ha 0a30BUTE
YOPKHEHHUSI HA CMECEHa YCHOpeJKa MpU MOApacTBalllM T'MMHACTUYKH, ca OT

roJsiMO 3HaQ4YCHHC.



ITbPBA IVTABA
I. JUTEPATYPEH OB30P

B cnopTHara ruMHacTHKa KbM BCEKH ypeJl HA THMHACTUYECKHUSI MHOTO00i1
¥Ma TOYHO ONPE/ICIICHH CTIOMaraTejHu ypeid, KOUTO ca BHEJAPECHU B
nmpakTukara. Te ce M3Moa3Bar U 3a pa3BUTHE HA Pa3TUIHU (U3HUECKU KaueCTRa.
Toga ca Taka HapeueHUTE OOITM TOMOITHY cpeacTBa (MenxuH, 2014).
Pa3BuTHeTO Ha rUMHACTHKA 3aKOHOMEPHO JOBEJIE 10 HEOOXOUMOCT OT ITOBEUE
W3CJIe/IBaHUs, HACOUCHU KbM YCHBLPIICHCTBAHE HA TEXHUKATa HA Oa30BUTE

YIPaKHEHHUS.

HapacTBamara cji0)XHOCT B THMHAaCTHKaTa HU HacO4Ba KbM THPCEHETO Ha
HOBH, I0-€()EKTUBHHU HAaYMHU 32 00yueHue Ha crioptuctute. UHTeH3upuKanusTa
Ha TPEHUPOBBYHUS MIPOLIEC HA CIIOPTUCTUTE TPAOBA J1a C€ OCHUIECTBABA HE CAMO
Ha eTama Ha II0-BUCOKU CIIOPTHH IOCTHXKEHUS, & OT Hal-paHHUTE €Talu Ha

obyuenue (Ceménos, 2010).

[ToBuIIaBaHETO HA TPYAHOCTTA HA YIIPAKHEHUATA [10 THMHACTUKA JIOTUYHO
HAJIOXKM CIIEUUATMCTUTE BCE MO-YECTO JAa MPUOSArBaT KbM CIOMaraTeJIHUTE
cpencta. OT IpOyYBAHETO HU IOTYK MO TEMAaTa YCTAHOBUXME, Y€ TE C€ JENST Ha

HSKOJIKO BHaa:

> OO0mwm cioMaraTeiaHu ypeau
> CnenuaiHu crioMaraTesiHu ypeau

> Crnenuanu3upaHy CIOMAaraTeJiHu ypeau

TexHHKara € CI0KHAa CUCTEMA OT JBUIaTEIHU JIEWCTBUSA, a CTPyKTypara u
ChIIbPKa aHATOMUYHU, (PU3UOJOTUYHHU, ICUXOJIOTUYHU, OMOMEXaHUYHU U IPYTH
XapakTepucTUKu. ETo 3amo ce Hajiara MpuaraHeTo Ha MOCTOSHEH CUCTEMEH
noJaxon npu u3ydyaBaHeTo M. T € M O0eKT Ha MHOXECTBO H3CIIE/IBAHUS

(I'aBepmoBckuit, 2000, Cyunnun, 2011).



[Io BbOpocHTE 3a TeXHUWYECKara IOATOTOBKA Ha THMHACTHUIIUTE Ce
3aHUMaBar penuna wusciaenaoBarenu (ApxkaeB, 2011; TaBepmorckumii, 2007,
3anmopckuid, 2009; Kupwios, 1983, 1982; Tepexuna, bopucenko, KoBpukHbIX,

2016; msaxros 2003; [sxTos, 2003).

Cnopen aBropure ApxkaeB, Cyunnun (1997) u Illlepun (2013) metoabT —
TOBa € cHoco0d, MeToAuMKara — TOBa € CHUCTEMa, a TEXHOJIOTHATa €
UHCTpYMEHTapuyM. ThpcAT ce Hall-HOBUTE U ONITUMAJIHY BApUAHTU HA TEXHUKATA
Ha W3I'BJIHEHUWE HAa TUMHACTHUYECKHUTE YNPAKHEHUS, Ha 0Oa3ara Ha KOETO €
TEXHUYECKOTO MaWCTOpPCTBO W (DU3MYECKUTE KayecTBa Ha CIOPTHUCTA.
CbBpeMEHHOTO OOy4eHHE Ha TMOATOTOBKA € CTPOT0 PErIaMEHTUPAHO U €
MOCJIEI0BAaTEIHOCT OT JEHCTBUS, KOETO MO3BOJISIBA PAa3BUTHE OT MPOCTOTO KbM
CIOKHOTO M OT CIIO)KHOTO KBM MO-CIIOKHOTO. 3a J1a C€ BUIU pE3yiaTaT OT
00y4eHUETO, CMEIUATUCTUTE MpUlaraT METOJIWKA C Pa3IUYHU CIIOMaraTreliHu
ypenu B mpaktukara cu. CbBpeMEeHHaTa TMMHACTUKA HAJIOKHU CIIOMAaraTreJIHUTE

CpCACTBa Ia 6’[>IIaT 3aBbJIKUTCIICH CJIICMCHT B MCTOJJMKATA HA BCCKHU TPCHBODP.

N3BecTHO €, ue 0€3 METOMYEH IIaH HE MOXKE J1a C€ IPUIIOKHU PALITMOHATHO
obyuenue. IloaroroBkara Ha TUMHACTHIIMTE BKIIIOYBA pPa3audHU (HOpPMH Ha
BB3JICUCTBUE BBHPXY CHOPTUCTA, KAaTO Hal-BakHaTa OT TAX € TEXHUYecKara
MOATOTOBKA. ABTOPUTE Ca HA MHEHHUE, Y€ € MHOTO BaXKHO JIa C€ YCTaHOBST Hal-
IPOIYKTUBHUTE TEXHOJIOTHU Ha O0yUYSHHUE 32 PA3IMYHUTE €Tall OT U3PACTBAHETO
Ha rUMHAcTUKa. KbM TSX crajar U pa3jIuyHu MHOBATUBHU CIIOMAaraTeilHu ypeau
u noMoliHu cpeactBa (CmoneBckuit, ApkaeB, 2006; bapuiaii, 2009; Tepexuna,

1997; Jlanaesa, 2000).

ba3zoBara moaroroBka € 4act oT y4eOHO-TPEHHUPOBBYHHMS IPOIIEC, KOHTO €
HAaCOUYCH KbM IMOCTUTAHE HA HEOOXOIMMOTO HUBO Ha MOJrOTOBKA HA TUMHACTHKA,
T.. TSI € CPEICTBOTO 32 CHh3/IaBaHE HA OCHOBEH (DyH/IaMEHT, Ha KOWTO CE OCHOBaBaT
JIPYTUTe BHIIOBE TOATOTOBKA — TEXHWUYECKa, (¢u3MUecKa, CEH30pHa,

MICUXOMOTOpPHA, IIcuXu4ecka, Teopernuna (Menxus, 1990; ['aBepnoBCckuii 1 KOJI.



2005; VYconwuena, Hertapéra, 2013). Crneunannara ¢usnyecka MOArOTOBKA €
B3aMMOCBBp3aHa ChbC crelnr@ukara Ha 0azoBara MOJArOTOBKA Ha BCEKU Ypei OT

MHOT000sI B OCHOBHHSI €TaIl IIPH MOIPacTBAIY TUMHACTUYKHU 7-9 T

Cnopen AmnmunepoB (2008) 6a3zoBara MOATOTOBKA MOXE Ja Oble
MIPOAYKTUBHA, aKO B HESI € 3aJI0KEHO:

> PasyuaBaneTro, 3aTBBPASBAHETO W  YCHBBPIICHCTBAHETO HA
JIBUTATETHOTO JEHCTBHUE KaToO MPOIIeC.

> 3HaHMS U MPEACTaBa 3a MPEACTOSIIOTO JBUTATEHO JIEHCTBHE.

Cnopen aBTOpa TOBa JIMIICBA B IIpoIleca Ha CIIOPTHA MOJATOTOBKA Ha

moapaCTBAIUTC THMHACTHUIIH.

OcHoBara 3aja4a pu 0a3oBara MOJATOTOBKA B TPEHUPOBLUYHUS MPOILIEC €
TOTOBHOCTTA Ha TUMHACTUKA Jla pa3yyaBa HOBa JBUTAaTeJIHA 3a/iadya, KOSTO e

OIIpCaCI HECTOBOTO TEXHUYCCKO HUBO HaA IMOATI'OTOBKA.

PadoTHa xunore3a

MHuorooOpa3uero Ha crioMarareIHUTe CPeICTBA HAJIOKU HEOOXOJUMOCTTA
Jla ce M3clieiBa Bpb3KaTa MEXKAY TSIX M OCHOBHUTE JICHCTBUSI HA pa3ydyaBaHUTE
ynpaxkHeHus. OT CBIIECTBEHO 3HAYCHHE € Jla Ce Momdupar ypeau, ¢ KOUTO
JNBIDKCHUATA Ca HaW-OMM3KKM JO TEXHUYECKaTa OCHOBA Ha YIPaKHEHUSTA.
[IpoyuBaHeTo HU MOKa3a, 4Ye JIUIICaTa HA MPABUIHOTO TEXHUYECKO U3ITbJIHCHUE
Ha 0a30BUTE YMPaXHEHUS OT CHUETAHMETO HAa MOMHYETA MIIAJlIIa Bb3pacT Ha
CMecCeHa yCrope/ika BOJId JI0 0-CJIabu pe3yyiTaTi Ha ObJATapCKUTE ChCTE3aTEIKU
Ha To3u ypen. Cuutame, 4e ako YCTAHOBUM Hai-€()EKTUBHUTE CIIOMAraTeIHUTE
CpellCTBa HAa CMECEHA YCIIOpEe/IKa 3a pa3yuyaBaHETO Ha 0a30BUTE YIIPAKHEHUS U TH

ITPHUJIOKHUM B IIPpAKTHKATa M€ ONITUMHU3UPAME TPCHUPOBBUYHHUSA IIPOLIEC.



BTOPA IJIABA

II. IEJI, 3AJJAYHN, OPTAHU3ALIUA N METOJUKA HA
N3CJIEABAHETO
I1.1. Iea Ha U3C/I€BAHETO

Ilenta HM € nma w3cCiIeABaME POJATA HA CIOMAarareJHATE ypeau U Ja
YCBBBPIIEHCTBAME OOYYEHHETO C TAX Ha 0a30BUTE YINPaXKHEHUS HA CMECEHa

yCIOpeaKa Ipyu MOMUYETa MJIaIIa Bb3PacT.
I1.2. 3agaun Ha U3cJIeIBaAHETO
3a mocTUraHe Ha I[eJITa CH IIOCTaBUXME CICAHUTE 3a1a4u:

1. JIa ce mpoyuar creruaii3upaHuTe JUTepaTypHu U3TOUYHMIM 10 TeMara.

2. Jla ce mpoBejie Meaarorndecko HaOMIOICHUE U aHKETHO MPOyYBaHE Ha
BOJCIHIM CIECIMUAINCTH OT bbiirapus 3a pojsdra Ha CIIOMarareJIHUTE ypeau B

TsAXHAaTa IIpaKTUuKa.

3. I[a CC HalIpaBHU CPABHUTCJICH KHWHCMATHYCH dHAJIN3 Ha IIapaMCTPUTC Ha
0azoBuTE YIIpaAXHCHUA Ha CMCCCHA YCIIOPCAKAa M ABUIdaTCIIHUTC I[GI\/JICTBI/IH CbC

CIIOMAraTeJHUTE YPEH.

4. Jla ce M3roTBM METOAMYECKA MpOrpama 3a pa3yyaBaHE TEXHUKaTra Ha
0a30BUTE yNpPa)KHEHUS HA CMECEHA YCIOpEAKa 3a ChbUETAaHHETO HAa MOMMYETa

MUTaJIIIIa Bb3PacT.

5. Jla ce anmpoOupa B mpakTukKaTa pazpaboTeHara mporpama 3a 6a30BUTE

yIpaXHEHUSI HA CMECEHa yCTopeIKa 3a MOPaCTBAIlld THMHACTUYKH.
I1.3 O0eKT, npeaMeT U KOHTUHTEHT HA U3CJIeIBAHETO

OOekT Ha u3CJIENBAHETO € METOAMKAaTa Ha OOy4YeHHeTo Ha O0a30BHTE

yIpaXHEHUs MPU MOAPACTBAIM TUMHACTUYKH.



HpCI[MCT Ha M3CJICABAHCTO Ca CIIOMararCJHuTE CpCACTBa Ha CMCCCHA

yCHopeaKa npu 7-8-roAUIIHA TUMHACTUYKH.

Kontuarent Ha usciaeaBanero ca 20 rumHacTHukd Ha 7-8 1. ot A-T'UUM

HCA wu cnopren kiy6 ,,JIeBcku*

I1.4 Opranu3anusi Ha U3cJeABAHETO
M3cnenBaneTo npoTede B HAKOJIKO €Tara:
II'bpBu eran (2021)

* [IpoyuBane Ha TUTEpaTYpHU U3TOYHUIIM, UMAIY OTHOLLIEHHE KbM TEMAaTa

Ha HACTOSIIIUA TPY/I.
Bropu eram (2021-2022)

 N360p Ha 0a30BU yINpaKHEHHUsS OT M3I'BIHEHUS C BUCOKO HUBO Ha

TexHu4yecko MaricropctBo ot EIT 2014 .

* BuzeozacHemane Ha 0a30BUTE yIpPaKHEHHS HA CMECEHA yCIOpeIKa ChC

CIioMararciinu ypCau.

» OO6paboTKa ¥ aHAJIM3 HAa TIPOBEACHOTO IEarornyeckKo HaOII0ACHNE U Ha

3aCHCTUS BUACOMATCpHUall.

» KunemaTnyeH aHajIu3 Ha BIVIUTE B PAMEHHUTE U Ta300€JPEHUTE CTaBU B
yeTupuTe (pa3u Ha 0a30BOTO yNPaKHEHUE CKIIONKAa HA CMECEHA yCHOPEAKa ChC

crioMaraTCJIHUTC CpCaACTBA.

* YcTaHOBSIBaHE HA CXOJICTBA M Pa3IU4Ms MMPHU OTACIHUTE (a3 Ha CKIIOMKA
ChC CIIOMAraTeJIHU YPEIH U ISIJIOCTHO U3IBJIHEHUE HA YIIPAXKHEHUETO HA CMECEHA

yCHopeaxka.

* PazpaboTBaHe Ha MeTOqMKa Ha OOy4YE€HHE ChC CIIOMaraTellHu Ypeu,
NOMOIIHU CpEACTBA W TPEHAXOPHU YCTPOWCTBA HA YIOPAKHEHHUSTA OT

ChUCTAHHUCTO 3a MOMHNYCTA MJIaJIIa Bb3PacT.
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Tpern eran (2023)

° HpOBG)K,ZIaHG Ha MCAarorudcCkmu CKCIICPpUMCHT 3a anpo6HpaHe Ha

MPENJIOKEHATa EKCIEPUMEHTATHA METO/IUKA.

* AHalIU3 Ha pe3yJITaTUTE OT MEAAroruYeCKUsi EKCIIEPUMEHT
YerBbpTH eTan (2024)

* OopmsiHe Ha AUCEPTAITMOHHUS TPY/
I1.5 MeTtoauka Ha u3cJjieIBaHETO

3a pain3upaHe Ha IMOCTAaBCHUTC LCI W 3aJa4M Ha H3CJIICABAHCTO Ca

MPUIIOKEHU CIICHUTE U3CJICI0BATEIICKH METO/IU:

1. ITpoyuBaHe ¥ aHAJIM3 HA JIUTEPATYPHUTE U3TOUHUIIN;
2. Ileparornyecko HaONIOACHUE;

3. AHKETEH METOJ;

4. ExciepTHa OLICHKA;

5. Bujeo3acHeMaHe;

6. KnnemaTuueH aHaims;

7. Ilenarornyecko TeCTUPAHE;

8. [lemaroruyecku €KCIepUMEHT;

9. MareMaTuKO-CTaTUCTUYECKH METOIH.

1. IlpoyuBaHe ¥ aHAJIM3 HA JTUTEPATYPHH U3TOYHUIIH

Hanpasenusar uaopmannoHeH 0030p Ha JUTEPATypPHUTE U3TOUHHULIA HU
JaBa Bb3MOXHOCT Jla IPOyYUM u3ciaenBaHus rnpodieM. ToBa mo3BojsiBa Aa ce
pasmiefar M aHaJM3MpaT MHEHMATA Ha MO-IIMPOK KPBI CHELHAINCTH B Ta3u

obmnact. bsixa mpoydenu u ananuzupanu 06010 175 nHbOpMaIMOHHN U3TOYHUKA.
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2. llegarornuyecko HAOII0AEeHUE

Ha6J'II-0I[aBaHO € Ppa3y4aBaHCTO Ha 0azoBH YIIPa)XKHCHUA CbC CIIOMAraTCiHu
cpeacrtBa B PaA3JIMUHU THMHACTHYCCKU HJ'IaT(i)OpMI/I H COoIHaJIHKU MPCIKU.

https://www.gymnasticsprogressions.com/;https://www.balancegymnasticsandw

ellness.com/

3. AHKETHO NIpOy4YBaHe

3a HaleTo HAy4YHO ThpCceHe npoBenoxme npe3 2021 r. aHKeTHO MpOoyYBaHe
32 MHEHHMETO Ha BOJCIIUTE CHEUUAIUCTH B bbarapus 3a ponsita Ha
CIIOMAaraTeJIHUTE ypelu MpHU pa3dyuBaHe Ha 0a30BUTE YIMPaKHEHHS Ha CMECEHa
yCIOpe/IKa B TSIXHATAa MpakTHKa. AHKETHara KapTa ce CbCTOM OT 8 BBIPOCA OT
3aTBOPEH U OTBOPEH THUII. AHKETaTa € MOMbJIHEHA OT 47 CIIEUUaIUCTH B 00JIacCTTa.
To3u anHanmu3 me HU ObAe TOJE3€H 3a IMOJy4YaBaHETO Ha ITbpPBOHAYAJIHA
vHpopMalMsi W YTOUYHSIBAHE HA TMPWIAraHUTE TMOAXOAU 3a TMpeACcTosIIaTa

U3CIIEIOBATEIICKA IEUHOCT.
4. ExciepTHa OLIeHKA

W3nbpnHEHUATa HA yOpaKHEHUS B CIIOPTHATA TMMHACTUKA HE MOTar J1a ce
U3MEPSAT KOJIMYECTBEHO, TOBA HAJIAra MpOBEPKaTa Ha U3XOIHOTO U KPallHOTO HUBO
Ha TEXHUYECKara IOAr0TOBKA J]a CE U3BBPIIN YPE3 METO/IA HA EKCIIEPTHA OLICHKA.
MeronbpT Ha €KCIiepTHATa OLIEHKA € pealM3hpaH 4Ype3 ChCTABSHE HA CIOPTHO-
TEXHUYECKAa KOMHCHSI OT TpUMa EKCIIEPTH, KOWTO Ja OLEHAT HHUBOTO Ha
TEXHUYECKA MOATOTOBKA IO 12 mokaszarenst OT eAuHHara nmporpama — xenu 2019
3a 7-8-ropMilHa BB3pacT HA CMECEHa ycropenaka. Ts cieaelie 3a MpaBUIIHOTO
TEXHUYECKO M3I'BJIHEHUETO Ha YNpaKHEHUATa OT TectoBara Oarepus. OneHkara
e chopmupana no ckamara or 1 go 10 mo kpurTepuurte 3a OIEHSBAHE OT

Hacrosmara Hapenoa ma b®I - 2023
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5. Buageo3zacuemaHne

3a U3BBPIIBAHEC HA KUHEMATUYHU aHAJIM3U HAIpaBUXME BHUJC03aCHEMaHE
Ha OT/ICTHUTE (ha3y Ha CKIIOMKA U3ITBIHEHHU ChC CIIOMAraTelHy ypenau Ha CMeceHa
ycropeika. 3acCHeMaHeTo € peanu3upano ¢ kamepa Iphone 12 ¢ kagposa yecrora
50 k/c., KaTo ca cHa3eHH BCHYKH HEOOXOIMMM H3HCKBAHUS 3a KHMHEMaTHYEH
aHaJM3 Ha ABMKCHUATA: BUJEO 3aCHEMAHETO € HAaIPaBeHO B MPOQuI (CTPAaHUIHO
CIIPSIMO M3ITHJIHEHUETO) Ha HUBOTO HA U3MBJIHEHUETO; ONITHYHATA OC Ha KaMepara
€ MepIeHANKYJsIpHA Ha 3aCHEMaHusl OOEKT; KaMepara € HeMOJABUKHA; OOEKTUBHT

HE MMPOMEHS TTOJI0KEHUETO CH.
6. KuaemaTnueH a"HaJim3

KunematnyHusT aHaimM3 HHU J1aBa HAWU-TOYHUTE  KOJIMYECTBEHHU
XapaKTEPUCTUKM HA DPA3JIMYHM II0KA3aTelyd 3a LEJIUTE Ha HAIIETO HAy4YHO
n3cinenBaHe. UYpe3 TO3M METOI MOXKE Ja HW3YMCIMM BITIOBUTE ITapaMETpHU Ha
ornenHuTe (asu Ha 0a30BUTE YIPaKHEHUS HA CMECeHa YCIOpeIKa CbC
criomararesiHuTe ypeau. Cren cpaBHSIBAHE HA IOJYYEHHUTE CTOWHOCTH OT
PAa3IMYHU U3ITBIHECHUS ChC PA3JIMYHU CIIOMATATEIIHU YPEIH, YCTAHOBUXME TE3U
KOWTO WMaT Hail-rojsiMa e(EeKTUBHOCT. 3a W3BBPIIBAHETO HA KHWHEMAaTHYCH

aHaJIu3 € U3Mon3BaH copryepHust npoaykr ,,KINOVEA* .
7. llenarorn4ecko TecTupaHe

3a MpoBEXIaHE Ha IE€JAarOrMYEeCKM EKCIEPUMEHT 3a ONpeleisHe
M3XOQHOTO U KpaHOTO HHMBO Ha (HU3MYEcKa NOArOTOBKA, KAKTO M 3a
chopMUpaHETO HA B €IHOPOAHU IPYMH, CE€ MPOBEJE CHOPTHO MEIarornyecko
TECTHpaHe. 3a Ta3W LEN ca M3MOI3BaHM TECTOBE OT €IMHHATa MIporpaMa Iio
cnoptHa TuMHacThka — xeHu ([JoOpeBa m komn., 2019), xouro oTroBapsT Ha
M3HMCKBaHUATA 33 CTAHJIAPTHOCT, HAJEKTHOCT, BAJIMTHOCT U 00EKTUBHOCT. BaxkHo

€ /1a OTOeNIekKUM, Y€ MEeTTE TeCTa Ca Pa3audHu 3a 7 U § TOJUIITHUTE.
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o TectoBa GaTepusi 3a onpe/ejisiHe HUBOTO HA (pU3HYecKa MOATOTOBKA
npu 7 L.

1. 15 moxnckoka OT TUJIEH Jier (CeK.)

2. ITogBMWXHOCT B paMEHHHU CTaBH (CM)

3. CBuBaHe u 00TAraHe Ha pblieTe BbB BUC (OpoOii)

4. JIbnOounHa Ha HaKJIOHA HA TUMHACTUYECKA TelKa (CM)

5. Ot BHC MOBAUTaHE HA Kpakara /1o xBara (Opoil)

o TecTtoBa Garepusi 3a onpeejisiHe HUBOTO HA (pU3HYecKa MOATOTOBKA
npu 8 r.:

1. 15 nmoxackoka OT TUJIEH Jier (CeK.)

2. ITogBMKHOCT B paMEHHU CTaBU (CM)

3. CBuBaHe U 00TAraHe Ha pbLETE BbB BUC (OpOii)

4. CxJiomnka - 3aiMax Jio croiika (0poif)

5. Cuii0BO OBJIMTaHE 10 CTOMKA OT BHHIIHO-Pa3KpavyeH bI'bJl (Opoil)

Iloka3arTeuTe 32 TEXHMYECKA MOAT0TOBKA:

e 'brios max

e 3aaMaxoBO CIaJaHe, IpeIMax v 3aJHO MAaXOBO KOPEMHO Bb3JIM3aHE
J10 oropa

e 3aamax A0 MUH. 45 Tp. HaJl XOpU30HTAJIA C TOMOI] - /T.

e KopeMHO BB31M3aHE C MOMOII (OT BUC KOPEMHO BB3JIM3aHE OT
CBUTH PblIE) -7 I.

e Ot MaxoBe — 33/IHO MIPERbPTAHE C MTOMOII]

e Ot omopa — 3aIMaxoBO crHajaHe, MpeaMax 1 3aJJHO CBUTO, CT'bHATO,
o0TerHaro npeBbpTaHe

e (CKJIOINIKA HA HUCKUS TIPBT

e (CKJIOINKAa HA BUCOKUS IPBT

e [logmax, 3amamMax, mpeaMax BbB BUC

e 3aamax J0 XOpU30HTaIa

14



e 3aaMax J0 XOPU30HTaJIa U BPBUIAHE B OIIOpa

e 3aJHO KOPEMHO BbPTEHE
8. Ilenarorn4ecku eKCrnepuMeHT

OT mosdydeHuTe pe3ylTard OT KMHEMAaTHYHHS aHallM3a U HaIpaBeHOTO
HaOJI0ZICHNEe M3TOTBUXME MPUMEpPHA METOAMYEcKa IMporpama Ha OoOydeHHe 3a
ChUETAHMETO Ha CMECEHa YCIOpeIKa 3a MOMHUYETa MJajlia Bb3pacT. 3a
J0Ka3BaHE HA HeWHATa €()EeKTUBHOCT MPOBEAOXME MEeIarornueCcku eKCIEPUMEHT.
Toii ce mpoBene ot X.2022 no VI.2023 1. ¢ ruMHacTU4YKH OT bbarapus Ha Bb3pacT
7-8 ronuHu. B exkcnepuMeHTa ca BKIroYeH! 20 ChCTE3aTENKHU, Pa3/ICICHA Ha JBE

rpynu o 10 momuuera.

B Hayanoto m B Kpass Ha E€KCIIEPUMEHTA Ca CHETH JTaHHU OT TECTOBE 3a
(¢u3nuecKa U TEXHUYECKa MOATOTOBKA, KOMTO MOCIY>KMXa 33 U3XOAHO U KpailHO
HuBo. Ha 0aszara Ha u3xomHuTe AaHHM Osixa cHOpMHUpaHH JIBE PaBHOCTOIHU
rpynu-ekcnepumentanna (EI') u xontponna (KI'). IIpu KI' TpeHupoBbuHUTE
3aHMMaHUs Ce MPOBEXKaxa cbC COOCTBEHA METOAMKA U Mporpama Ha TPEHbOpa.
3a EI' mpunoxuxme ekCIepUMEHTajJHa METOIMKa 3a oOyueHue Ha 0a30BU
YIIPAXKHEHHUs CbC CIIOMAraTeSIHA yPEIH Ha CMECEHA YCIOPEAKa 3a ChbUETAaHUETO
Ha MOMHMYETa Miajama Bb3pacT. B mepuoga Ha eKCIIEpUMEHTa JBETE TIpyNH
npoBenoxa 144 TpeHUpPOBBYHM 3aHUMAHMS 1O 2,5 ACTPOHOMHUYECKHU 4aca BCSKO.
B cenMuuHMS HUKBI TPEHUPOBKUTE CE€ MPOBEXKIAXa MOHENCITHUK, BTOPHUK, CpsAa
U METHK, a B YETBbPTHK, CHOOTA U HEZEN U JBeTe Ipynu nouynBaxa. OT TAX 3a
paboTta Ha cMeceHa ycropeaka ce oraensiie no 30 MuH. Ha 3aHuMaHue. B qaute,
B KOUTO CE€ TPEHUpaAILle CMECEHA ycropenka, EI” n3nbiHgBalle 1 ynpaKHEHUATa
3a TEXHHWYECKa U clenuainHa (uU3MdYecka TMOATOTOBKAa OT TMOATOTBEHATa
IpeBAPUTEIHO E€KCIEpUMEHTAIHATa METO/MKa. B JHUTE MOHenenHukK, cpsia,
METhK TMMHACTHYKUTE M3IIBJIHSABAXa KOMIUIEKCHUTE ChC CTAaHLMOHHHS METO[,
paszneneHd B JBE Ipylu, a BbB BTOPHUK C€ H3MOJI3Balle (DPOHTATHUAT M

CTaHIOUMOHHUAT MCTOA. Kommiekcure ot YIOPAKHCHUA OT MCTOAWKATa CC
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M3IIBJIHABaXa C pa3jindHa JO3WPOBKa B 3aBHUCHMMOCT OT CTalla MW IIE€pHuoaa

(HOI[I‘OTBI/ITGJIGH )41 C’I)CTGS&TGJI@H) Ha I1oAr0TOBKA.

Mertonukara Ha CMECEeHa YyCHOpeaKa BKIIOYBAIE HW3MBIHEHHETO Ha
CHECIMAIM3UPAHN YIIPAKHEHUS C PA3IMYHU CIIOMAaraTeIHd ypeAr W MOMOITHH
cpeacTBa 3a  mogoOpsBaHe  ,[IOCTAaHOBKara™“ Ha  TAJIOTO,  oOIara
paboTocnocoOHOCT 1 paboTara Ha PHIETE, PAMEHHHS TOSC, TOJHA KPAaWHUIN H
KOpeMHaTa MyCKyJaTrypa TpH W3IMbIHCHHE Ha YIOpaKHEHHS Ha CMeceHa
ycnopenka. CbcTaBuxMe 7 Celaln3upaHi KOMIUIEKCa OT T€3H YIPaKHEHUS ChC
CHhOTBETHATa JO3MPOBKA 3a 7-8T., KOWTO M€ TOCTYXKaT 3a MO-MPaBUITHOTO U TIO-
OBp30TO pa3dyuyaBaHe Ha CHUYCTAHHETO 33 MOMHYETa Miajamia. BCeku KOMILIEKC

ChABpKa OIpeIesieH Opol ypaKHEHUS.
[Ipennoxenara oT HaC METOJIMKA BKIIFOUBA JIBE OCHOBHHU HAIIPABJICHHUS:

1. Pa3BuTHe Ha cieripajiHa (I)I/I3I/I‘-ICCKa IMOATOTOBKA CHC CIIOMArarCJIHuTE CpCaACTBA

HaCO4UCHa KbM CMCCCHA YCIIOPpCAKaA.

2. CHGHH&HHO-HOIIFOTBI/ITGJIHI/I YIIPpa)KHCHUA CBC CIIOMararCiHu CpCACTBa 3a
pasydBaHC Ha  YIHPaXXHCHHATA Ha CMCCCHA YCHOPCAKa 3a CbUCTAHHCTO Ha

MOMMHYCTA MJIaJIllla BB3PacCT.

Kommiekcn 3a crienumaJIHmnu IHHOAIrOTBUTC/JIHU YIIPAKHCHUA 3a

CHhYCTAHHECTO HA MOMHNYCTA MJAaAlllda BbB3PAaCT HA CMECCHA VCIIOpeaKa

Kommiekc 3a cniernanna gu3nyecka MmoAroToBKa 3a CMeCeHa yCropeaka
KoMruieke oT ciennaaHo-OATOTBUTEIHU YIIPAXKHEHUS 34 CKIIOMNKA
Kommeke 3a 3aJHO KOpEMHO BbPTEHE

Kommneke 3a 3aqmax Han 45 rpagyca

Kommiieke 3a 1mogMaxoB OTCKOK

Kommuiekc 3a OTCKOK CBUTO WJIM OOTETHATO MPEBBPTAHE

YV V V V V V V

Komijiekc 3a MaxoB€E BbB BUC
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9. MaTeMaTHKO-CTATUCTHYECKH METOIH
Pesynrature OT WU3CIEABAaHETO ca TOMIOKEHH Ha MaTeMaTHUKO-
craructuuecka obOpabotrka ¢ SPSS 26. B 3aBucuMocT OT 3amaunte Ha
M3CJIEABAHETO Ca MPHIOKCHU:
® BapUAIlMOHEH aHajJh3 — 3a ONpeAeisiHE Ha CPEeIHUTE CTOMHOCTH,
HOPMAJTHOCTTAa Ha pasNpeieiiCHUeTO W BapUaTHBHOCTTa Ha W3CJEBAHUTE
nokazarenu (I'urosa, 2009).
® CpaBHMUTEJEH aHaiuu3 c t-kpurepuil Ha CTIONBHT 3a HE3aBUCUMHU MU
3aBHCHMM M3BaJKd 3a YCTAaHOBSBAaHE Ha CTATUCTHYECKAaTa 3HAYUMOCT Ha

ITOKa3aTCJINTC.
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TPETA IJIABA
I11. AHAJIN3 HA PE3YJITATUTE
III. 1. AHauu3 Ha pe3yJITATUTE OT NMEeJATOrMYeCKOTO HAOJII0eHe

Habmonenuero 6e HaCOYEHO KbM Pa3IMuHU MEXITYHAPOTHU
TMMHACTUYECKH CAUTOBE, Ch3Aa/ICHH B IIOMOII Ha TPEHbOPA. Te ca CBbP3aHHu C
pa3zydaBaHETO Ha 0A30BU U MO-CJIOXKHU YIPAXKHEHUS HA pa3iaudHuTe ypeau. Ot
HaAOJIOICHUETO MOXKEM JIa KaXKeM, Ue MPH MOAPACTBAIINTE TUMHACTUYKHU CE
M3TIONI3BAT: OOIIH, CTICHUATHH U CIICIUAIM3UPAHU ClioMaraTesHu cpeactna. C
oOLIUTE CrioMaraTeIH! CPeICTBa KaTo: JACTULU, THMHACTUUECKH TOSKKH,
TOIIKA, POJIEPH, THMHACTHYECKA CTEHA U T.H., TPEHOPUTE TIIABHO Pa3BUBAT
cnenuania pu3nyecka NoAroTOBKA U CE€ U3MBJIHABAT PA3IMYHU HMUTALMOHHU

YIPaKHEHHUS.

BHaFOI[apCHHC Ha CIICHUAJITHUTC TCXHOJIOTHH Ha IIOMOIIHUTC CPCACTBA, AKO
OCHOBHHTC cpa31/1 Ha YHOPAKXHCHHUCTO HC Ca M3IOBJIHCHH KOPCKTHO, TO

T'MMHACTHUYKATa HC MOXKC J1a pCajin3npa ABHKCHUCTO C TO3U CIIOMArarCiaCcH ypPCI.

Criennanv3upaHuTe CPeICTBA C€ U3ION3BAT 3a pasyyaBaHE HA KOHKPETHO
ynpaxxkHeHue. Te oTroBapsAT Ha oTAenHHUTE (ha3u Ha JIBUTATEIHOTO ACHCTBUE.
TakpB TN ypeau ca HHMCKa yCIIOpeNKa 3a KPbIOMH; BUIOBETE TPEHANKOPHU

YCTPOﬁCTBa, KOHMTO MOTI'aT Aa CC II0JI3BAT 3a CKJOIIKA, 3aaMax I0 CTOMKA.

HpOBeI[eHOTO Ha6J'HOI[eHI/Ie HH IIO3BOJIM Ja YCTAHOBHM IIPCAMMCTBATAa Ha

ITOJI3BAHCTO Ha CIioMararcjiHu CpCacTBa:

. BB3M0OKHOCT 3a M3ITBIHEHHE HA OCHOBHHUTE HGﬁCTBHH OT pa3dy4aBaHOTO

yOpaKHEHHE B 00JIEKYCHU yCIIOBUS;
. I'mMHacTMYKaTa U3NBIIHABA JBUTATEIIHATE JEUCTBUSA CAMOCTOSATEINHO;

. MHOTOKpaTHOTO MOBTOPEHUE TIPU KOPEKTHO JIBIKEHUE, TTojlara cTaduitHa

TEXHUYECKa OCHOBA Ha ypena;
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° MCTO,Z[I/I‘ICCKaTa MMOCJICAOBATCIIHOCT HA IMOJI3BAHUTEC CPCACTBA BOAAT A0

KOPCKTHO Pa3y4YCH JABHUIaTCIICH HABUK;

. CaMOCTOSATETHOTO U3II'BJIHEHNE Ha PA3IMYHUTE YaCTU OT pa3ydaBaHUTE
YIPaXKHEHHsI BOJSAT 10 YBEPEHOCT U MICUXUYECKA CTAOMIIHOCT HAa MajKkaTa

T'MMHaCTH4YKa.

II1. 2. AHa;1u3 HA pe3yJITaTUTE OT AHKETHOTO MPOYYBaHe

OT HampaBeHUs aHAJIU3 CMsITame, Y€ TPEHbOPUTE MPUOSATBAT KbM
MOMOILHUTE YPEIH, Thil KaTO T€ IMO3BOJISIBAT [1a CE AKLIEHTUPA BbPXY OTACIIHUTE
(hazu Ha pa3yuyaBaHOTO ynpakHeHue. ToBa 11e UM 03BOJIM Ja CE€ ONpPEeNesaT Hail-
3HAYUTEITHUTE U €()EKTUBHU XapaKTEPUCTHUKUA Ha CIIOMAarareliHuTe ypeau U Ja
MOTHPCAT PAMOHAIIHU METOAWYHHU PEIIEHUS TPU Pa3ydyaBaHETO HA ChYETAHUETO

Ha CMCCCHA yCIIOpCAKa 3a Bb3paCT MOMHYCTA MJIaalIa.

II1.3. CpaBHuTeJIeH AHAJIA3 HA KHHEMATHYHUTE NapaMeTpu Ha 0a30BUTe
yIpaskHeHHe HA CMeCeHa YCIopeaKa cbhbC M 0e3 croMaraTeJHUTe ypeau.
3a wiIrocTpanys Ha pe3yaTaTUTe OT KWHEMAaTHYHUS aHaJU3 1I€ CE CIIPEM

Ha CKJOIKara. M3non3Ba a1 cMme CICAHUTC CIIOMArarcCiiiu ypcau

TpeHaxop 1; TpeHaxop 2 (¢ur.l); moMoIeH ypea — TMMHACTHYECKA TOSKKA;

TOTKA; MWIMHABD (pur.2).

Tpenaxop 1 Tpenasxkop 2

[>-_..m,.-

New Kip Trainer

Que. 1. Tpenascop 1, mpenasicop 2
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®urooa Tonka I'mmHacTH4yecka Toskka  LlmauHabp

QDue.2. Tonka, mosaxcka, YUIUHOBD

Cuurtame, 4e HaW-MOAXOJAIIN 32 CPAaBHEHHE Ca BIVIUTE B Ta300€ApPEHU U

pPaMEHHHU CTaBH, KOUTO OMPEICIAT M3I'bIHEHUETO B OoTAeHHHuTEe da3u (dur. 3)
(Aceskii, Spasovska, 2019, Heinen, et al., 2013).
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Due. 3. Da3u na ckronkama

e IIbpBa wacr (nmoxrorButenHa (aza 1) — T 3amoyBa BegHara ciieq
OTACNISIHETO Ha KpakaTa OT 3eMsTa W 3aBbpumiBa, koraro OLIT nHa
TMMHACTUYKAaTa JOCTUTHE MAaKCUMaJIHa BUCOYMHA.

e Bropa wacr (mogrorsurenHa ¢asa 2) — oT MOMEHTa Ha 3all0OYBaHE Ha
U3IIBJIHEHHUE Ha BIVIOBUS MaxX J0 MBJIHOTO pa3rbBaHE B Ta300€IPEHUTE
CTaBHU.

e Tpera yact (ocHOBHA (pa3za) — KOraTo KpakaTa 3aroyBar /1a ce JBUXKAT
Harope u Ha3aJ KbM HHUCKHS IPBT, C KOETO 3all04YBA EHEPIUYHO CI'bBAHE

B T3306CJIPCHHTC CTaBH U Tpac AOKATO CThIlajlaTa Ha TMMHACTHYKaTa

AOCTUT'HAT IIPbTA.
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e YerBbpTa 4Yact (3aKirouuTeNHa (aza) — 3amoyBa OT MOMEHTa Ha
pasrbBaHe Ha Ta300€APEHUTE CTABU U IbPIIAHE C PBIETE J0 3aeMaHe Ha

KpaiiHO MOJIO)KEHHE OIOPA HAa HUCKHUS MPBT.
B Ttabnuua 1 e mpencraBeH BapuallMOHEH aHAIU3 HAa Ta300€IpEHUTE CTaBU
B paznuyHuTe (pa3u Ha U3MBIHEHUETO Ha ckionka. [Ipu breia B Ta300eapeHuTe
CTaBU ce€ HAOIIOMaBaT CBHBMAJICHUS C BCUYKM CIIOMAaraTteiHH ypeau — TOIKa,

MUINHABP, TPCHAXKOP 1, TPCHAXOP 2 ¥ TUMHACTHUYECKA TOSKKA.

Tao6auna 1

Bapnaunoneﬂ AHAJIN3 HA BIJINTEC B Ta306e)1peH1/1 CTaBH IPH CKJIOIIKA

IMoxka3aTen n | Mean min max R S V% As Ex

IToarorBuTeIHA

¢aza 2

10 | 163,00 | 158,50 | 169,10 | 10,60 3,81 14,48 | 0,469 | -1,131

OcHoBHa ¢paza 10 | 64,28 | 57,70 | 70,40 | 12,70 3,85 14,82 | -0,098 | -0,574

3aKII0YNTEeTHA
10 | 135,39 | 129,40 | 139,40 | 10,00 3,56 12,68 | -0,446 | -1,096

¢aza

B Tabmuna 2 € mpencTtaBeH BapHallMOHEH aHali3 Ha PaMEHHHM CTaBU B
paznuunuTe $a3u Ha U3MBIHEHUETO Ha CKIIonKa. [Ipu brbjia B paMEHHUTE CTaBU

cC Ha6J'HOI[aBaT KaKTO CBbBIIAJICHU:A, TAKa U pa3JIN4YnsA IIPHU U3ITBJIHCHHUCTO .

Taoauma 2

Bapnaunonen AHAJ/IN3 HA BIJIUTE B PAMCHHHU CTABH IIPHA CKJIOIIKA

IToxazaTen n Mean min max R S V% As Ex

IloagrorBuTeIHA

daza 2

10 | 170,44 | 163,20 | 175,40 | 12,20 | 4,36 19,02 | -0,475 | -1,377

OcHoBHa (paza 10 | 90,44 | 82,20 | 97,20 | 15,00 | 4,86 | 23,65 | -0,162 | -1,052

3aKJII0YNTeTHA
10 | 25,29 | 18,10 | 33,30 | 15,20 5,39 29,04 | 0,007 | -1,427

daza
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AHaM3bT OT Tabnuia 2 TOKa3Ba, 4e TIpynara € MNpUOIU3UTETHO
eaHopoaHa. B moarorBurenHata ¥ OCHOBHATAa 4YacT MPH PAMEHHUTE CTaBH CE
HaOIOfaBaT CHBIAJACHUS C ypeauTe Tomka — 169,2 rpamyca, mpu cpeaHa
croitHocT 170,44 rpagyca. Buxknar ce cbBIaieHUs U TP ypeaa UWIMHABP — 99,2
rpajayca M MOMOIIHO CpeacTBO Toskka — 98,3 rpamyca. I[lo-unTepecHo e na
aHaJM3UpaMe PEe3yITaTUTE MPHU BIVINTE B OCHOBHATA YaCT MPU PAMEHHUTE CTaBH
U criomararennus ypen tperaxop 1. Tam ce HaOnroaBaT pa3MUHABaHUS MEXKTY

cpeanute croitnoctu — 90,44 rpagyca u To3u ypen — 66,8 rpaayca (dur.4).

Duz. 4. beva 6 pamennu cmagu Ha cnomazamenen ypeo — mpeHnasxyicop 1

Pasnuku ce BwKIar U B 3akimrounTenHara 4dact. [Ipu cpennu croitHOCTH,

pamo — 25,29, a mpu cioMmaraTtenHus ypea tpenaxop 2 — 60,4 rpagyca (Quwur. 5).

@Duz. 5. 'bevn 6 pamennu cmasu Ha CNOMazamesieH ypeo — mpeHaxicop 2

CMﬂTaMe, 4yc ¢aHa OT HNPUYMHHUTC, AOBCJIA N0 PA3JIMKHUTC, €, 4YC IIpHU

CTaHAAPTHO U3I'BJIHEHHE HA YIPAXKHEHHMETO, KpakaTa IIe ca mo-0J130 10 npbTa
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M TOBa 1€ C€ OTpa3u B bI'bJia HA PAMCHCTC. I[pyra IIpUYrHA, KOATO MOXKEM A4
ITIOCOYHM €, UC MMa 3HAYCHHC U (1)I/I3I/I‘ICCK3.T3. IHOATOTBCHOCT HAa TMMHACTUYKUTC.
Ha muenue CMC, U€ OTTYK MABAT PA3JIMKHUTC B BITIUTC IIPH U3IIOJI3BAHCTO HA TC3U

CIioMaraTCJiii ypc¢au B CbOTBECTHUTC (ba?)I/I.

I11.4. Ananu3 Ha pe3yJTaTUTE OT NeJArOTHYEeCKHUS eKCIIePUMEHT

I/I3rpa1[eHaTa OT HAaC MCTOAMKA BKIIIOYBA ABC OCHOBHH HAIIPABJICHUS:

» 1. Pa3ButHe Ha cieruanHa GU3HICCKa MOATOTOBKA ChC CITOMAaraTeTHUTE
Cpe/ICTBa HACOUYECHA KbM CMECEHA YCIIOPEIKa.

» 2. CreuuaaHO-IIOATOTBUTCIIHA  YIPAXHEHUS ChC CIIOMaraTeIHH
CpEeICTBa 3a pa3yyBaHE Ha YMNPaKHEHHATA HA CMECEHa yCIOpeaKa 3a
ChYETAHHUETO HA MOMHUYETA MJIAJIIIa Bh3PaCT.

CbcTaBuxme 7 CHENUAIM3UPAHM KOMILJIEKCA OT TE3U YIPAKHEHHUS ChC
ChOTBETHATa JO3UPOBKA 3a 7-8I., KOUTO III€ MOCIYXaT 3a MO-MPABUIHOTO U TO-
OBp30TO pa3zydyaBaHE HAa ChUETAHHMETO 3a MOMMYETA Miajdlia . Bceku KoMIuieke
CBhABPIKA OIpeAcicH Opoi yIpakKHEHUS .

OcraHanuTe KOMIUIEKCM Cca TMPEJICTaBEHW B  MPUJIIOKECHHUETO B
JMCcepTaIusITA.

» Kommekc 3a TexHMUeCcKa MOATOTOBKA 3a 3a7Max Haj 45 rpamgyca

» KoMiieke 3a TeXHruYecKa IIOATr0TOBKA 3a ITOAMaX0B OTCKOK

» Kowmiuiekc 3a TeEXHHYECKA IMOATOTOBKA 38 OTCKOK CBUTO MJIM OOTETHATO
MpeBbPTaHE

» KowmIuieke 3a TeEXHHYECKA TOATOTOBKA 3a MaXOBE BLB BHUC

II1.4.1. Pe3yaraTru u aHAJIM3 OT TECTOBETE 32 TEXHUYECKA MOATOTOBKA

B ocHoBaTta Ha CIOPTHO-TIEAArOTUYECKUS €KCIIEPUMEHT Ca M TEXHUUYECKUTE
W3UCKBAHUA 3a W3IIbIIHEHUE HA 0a30BU yNPaXKHEHUS Ha CMeceHa ycrnopenka. B
HA4YaJI0TO Ha €KCIIEPUMEHTA JIBETE IpyIu Osixa TeCTUpanu mo 12 mokaszaTens 3a
TEXHUYECKa MOJArOTOBKA Ha ypeaa cMeceHa ycnopenka. [lonyuenure pesyaraTtu

ca 00pabOTeHH ¢ MOMOIITa HAa BapHaIlMOHEH aHanu3. [IpunaraneTo My mo3Boiu
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Ja 6’b,Z[aT pPa3sKpuTn CpECAHUTC HHBA W BapHaTHUBHOCT Ha M3CJICABAHUTC

IMPU3HALUTC Ha CKCIICPUMCHTAJIHATA 1 KOHTPOJIHATA I'pYyIIa.

3a yCTaHOBSIBAHE Ha CTAaTHCTHYECKaTa 3HAYMMOCT Ha IpupacTa Ha
pe3yJTaTUTe MEXAYy JABETE H3CICABAHUA IIPU EKCIEPUMEHTAlHAaTa Ipyla
MPUWIOKUXME CPABHUTENIEH aHANU3 upe3 t-Kputepuid Ha CTIOABHT 3a 3aBUCUMH

HU3BaJKU.

HpI/IpaCT’bT Ha U3MCPBAHUTC OT HAC ITOKA3aTCJIM U HCTOBATA JOCTOBCPHOCT

IIPYU €KCIIEpUMEHTAJIHATA IPYIIa ca MPEACTaBeHH Ha Tabauna 3.
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Taoauna 3
Jlocmosepnocm na npupacma Ha nokazamenume npu Excnepumenmannama

cpyna — mexHuiuecKa no020moeKa

oo Crarucruyecka
HAYAJIO KPAN Paziuka
Tl e o 3HAYHUMOCT

n 3(1 St n; 5(2 S, d t emp sig
1. ‘brioB max 10 3,2000 0,42164 10 5,8000 1,13529 -2,6 -7,005 0,000
2. 3aaMaxoBo crnajgaHe,
NnpeAMAax H 3a/1HO

10 3,1000 0,56765 10 6,7000 1,08525 -3,6 -10,85 0,000
MaXo0BO KOPEMHO
BB3JIM3aHe /10 0Nopa
3. 3aamax 10 MuH. 45 rp.
Ha/l XOPU30HTAJIA C 10 5,3000 0,48305 10 5,5000 0,66667 -0,2 -0,840 | 0,423
nomomg —7 r
4. KopemHo Bb3/1u3aHe ¢
nomoux (0T BUC KOPEMHO

10 6,0000 0,00000 10 6,1000 0,56765 -0,1 -0,557 0,591
BB3JIN3aHE OT CBUTH
pbue) - 7 1.
5. OT MaxoBe — 3aJIHO

10 3,2000 0,42164 10 6,2500 0,54006 -3,05 -14,07 0,000
NpeBBPTAHE C MOMOIIL
6. OT onopa 3aaMaxoBo
crnajgane, npeaMax u

10 3,0000 0,66667 10 6,4000 0,51640 -3,4 -12,75 0,000
3a/IHO CBHTO, CTHHATO,
00TerHaTo nNpeBbpTaHe
7. Crjionka 10 3,1000 0,73786 10 6,5000 0,70711 3,4 -11,12 0,000
8. Ckiionka Ha BUCOK

10 3,1000 0,56765 10 6,5000 0,70711 -3,40 -15,37 0,000
npbT
9. Iloagmax, 3agamax,

10 6,0000 0,00000 10 6,1000 0,56765 -0,1 -0,557 0,591
npeAMax BbB BHC
10. 3agamax 1o

10 5,0000 0,00000 10 5,2000 0,58689 -0,2 -1,078 0,309
XOpH30HTAIA
11. 3agamax 1o
XOpH30HTAJA U BpbiIane | 10 3,3000 0,67495 10 6,4000 0,51640 -3,1 -17,27 0,000
B OIIOpa
12. 3agHo KOpeMHO

10 4,2000 0,42164 10 6,4500 0,59861 -2,25 -9,925 0,000
BbpPTeHE
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OT Hest MOKEM Jia BHJAMM, Y€ IPU BCUYKHU IOKa3aTelid UMa pasjiika B
CpeIHUTE CTOMHOCTH B HAYAJIOTO U Kpasl Ha MeIarormuecKus ekcrepuMenT. Haii-
TOJISIM TIPUPACT Ce HAaOII0aBa MpH TECT 2 ,,3aJHO MaXOBO KOPEMHO BB3JIU3aHE JI0
ornopa‘“— -3,6 TOUYKH ; TeCT 6 ,,33JIHO CBUTO, CI'bHaTO, OOTErHATO MpEeBbpPTaHE ",
tect 7 ,,Ckionka‘; TecT 8§ ,,CKJIONKa Ha BUCOK MPBT* — -3,40 TOUKM ; HAl-MaTbK

pUpacCT OT -2,6 TOUKK UMa npu TecT 1 ,,briuoB max*.

OT cpaBHUTENIHMS aHAIW3 CTaBa SICHO, Y€ MOpU & OT M3CICABAHUTE
MOKa3aTesid eMIUPUYHUTE CTOMHOCTH Ha t-kpuTepust Ha CTIOIBHT ca C I0-BUCOKa
CTOMHOCT OT KPUTHYHATA teritica=2,20, KOETO € JOKAa3aTEJICTBO, Y€ HAOII0TaBaHUTE
Pa3IMKH IPEIU U CJE] eKCIIEPUMEHTA Ca CTAaTUCTUYECKH 3HaUUMU. ToBa HM J1aBa
OCHOBAHHUE [0 OTHOILICHHE HA HUBOTO HA PAa3BUTHE TEXHUUYECKUTE TTOKA3aTEIH J1a
OpJe TIpueTa aJTepHATHUBHATA XWIIOTE3a, CIIOpPEJ KOSITO pa3jukara B
HaOJI0/IaBaHUTE CpPEHU CTOMHOCTM C€ JBbKM Ha e(EeKTUBHOCTTa Ha

IMIPUII0OKCHAaTa OT HAaC MCTOAMKA.

ToBa 1moOKa3Ba, Ye MNPWIOKEHATA OT HAC METOJMKAa C pPa3Iu4YHU
crioMaraTeJHU YpeIy U MOMOIIHU CPEACTBAa UMa HAl-TOJISIM MOJIOKUTEIEH €(heKT
BHPXY NPABUIIHOTO TEXHUYECKO U3MbJIHEHWE Ha 0a30BUTE YNpPaKHEHUS Ha
CMECEHa yCHope/IKa 3a CbUETAHUETO HA MOMHYETA MIaa Bb3pacT. Ha MmHeHue
CMe€, Y€ TOBaA 1€ JOBE/IEC O HaMalIsiBaHE HA TPELIKUTE IPU HETOBOTO U3II'bJIHECHHUE.
ToBa HHM pgaBa OCHOBAaHME Ja TBBPAMM, Y€ B Kpas Ha W3CIEIBAHETO,
TUMHACTUYKUTE OT €KCIepUMEHTajdHaTa Trpyna ca Tmo-A00pu B CBOUTE
TEXHUYECKU YMEHHMS, CBbP3aHU C U3IIBJIHEHUETO HA ChYETAHUETO 32 MOMMYETA
MJIa/llla BB3PACT, CIPSMO KOHTposiHata rpymna. Pa3zbupa ce, Tyk TpsiOBa aa
O0TOEJIC)KUM M 3HAUYCHUETO OT MPHJIaraHeTo Ha noaopanu ynpaxkueHus 3a COII ¢
Pa3IMYHU MIOMOIIIHU CPEJICTBA, KOSATO JOITBIHUTEIHO CIIOMAara 3a pa3BUTHUETO Ha

TEXHUYECKOTO HUBO Ha EI.

[IpupacTbT Ha mOKa3aTeTu Ha KOHTPOJIHATA Tpyla € MPEJACTaBeH Ha

tabmuma 4.
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Taoauna 4

Jlocmoeepnocm na npupacma na nokazamenume npu Konmponnama cpyna —

mMexXHUuYecKa no020moeKa

oo Crarucruyecka
HAYAJIO KPAN Paziuka
Tl e o 3HAYHMOCT

n 3(1 St n; 5(2 S, d t emp sig
1. 'braoB max 10 3,2000 0,42164 10 4,3000 0,67495 -1,1 -3,498 0,007
2. 3aaMaxoBo crnajaHe,
NnpeAMAax H 3a/1HO

10 2,9000 0,31623 10 5,3000 0,53748 2,4 16,51 0,000
MaXo0BO KOPEMHO 8
BB3JIM3aHe /10 0Nopa
3. 3aamax 10 MuH. 45 rp.
Ha/l XOPU30HTAJIA C 10 5,0000 0,00000 10 5,3000 0,63246 -0,3 -1,500 | 0,168
nomMon -7 r
4. KopeMHo Bb3/113aHe ¢
nomoux (0T BUC KOPEMHO

10 5,7000 0,48305 10 5,9000 0,31623 -0,2 -1,765 0,111
BB3JIN3aHE OT CBUTH
pbue) -7 1.
5. Ot MaxoBe — 3a]IHO

10 3,5500 0,59861 5,0500 0,83166 -1,5 -1,500 | 0,168
NpeBbPTAHE C MOMOIIL 10
6. OT onopa 3aaMaxoBo
crnajgane, npeaMax u

10 3,2500 0,85797 10 4,6000 1,07497 -1,35 -1,861 0,096
3a/IHO CBHTO, CTHHATO,
00TerHaTo nNpeBbpTaHe
7. Ckionka 10 3,1500 0,74722 10 4,8000 0,91894 -1,65 -6,377 0,000
8. Ckiionka Ha BUCOK

10 3,3000 0,67495 10 4,8000 0,63246 -1,5 -9,000 | 0,000
npbT
9. Iloagmax, 3agamax,

10 5,7500 0,42492 10 5,9000 0,31623 -0,15 -0,818 0,434
npeAMax BbB BHC
10.3apamax 10

10 4,8000 0,34960 10 5,0000 0,40825 -0,2 -1,078 0,309
XOpH30HTAIA
11. 3agamax 10
XOpH30HTAJA U BpbiIane | 10 3,4000 0,69921 10 4,8000 0,42164 -14 -6,332 0,000
B OIIOpa
12. 3agHo KOpeMHO

10 4,5000 0,52705 10 5,5500 0,68516 -1,05 -4,846 | 0,001
BbpPTeHE
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OT Hesa € BHJIHO, Y€ W MPU KOHTPOJHATA Tpyla ChIIO ce HabOJrogaBa
npupacT Ha 6 oT 12 um3MmepeHu OT Hac npusHany. Haii-rojmsm mpupact ce
HaOJr0/1aBa Mpu TecT 2 ,,3aJHO0 MaXOBO KOPEMHO Bb3JIM3aHE 10 omopa™ — 2,4 .
ITpupact umar u tect 1 ,,pryoB Max*“ ; Tect 7 ,,CKJIONKaA*; TeCT 8 ,,CKJIONKA Ha

BHUCOK NpbT*; TecT 11 ,,3aaamax 10 XOpU30HTAIA U BpbLIaHE B onopa‘ u tect 12

,,3aTHO KOPEMHO BBpTEHe .
Ha (I)I/Il“. 6¢ MpcaACTaBCHa JOCTOBCPHOCTTA Ha IPHUPACTA HA ITOKA3ATCINUTC

IIPY KOHTPOJIHATA TPyIIa.

5,7 5,75

3,55 335 315 3,3 I I I

TECT | TECT TECT TECT TECT TECT TECT TECT TECT TECT TECT TECT
1 2 3 4

OFRrNWMAMULIO N
_‘

N
_‘

(o]

mmmm HAYAIO 32 29 5 57 355 325 315 33 575 48 34 45
KPAW 43 53 53 59 505 46 48 48 59 5 48 555

. HAYANO KPAM

Due. 6. [locmosepnocm na npupacma na nokasamenume npu Konmponnama zpyna —
MeEeXHUUECKa N0020MOBKdA
Kakto e BugHOo OT aHanu3za Ha ¢Quryparta, npu 6 OT H3CICABAHUTE
MOKa3aTesIi EMIMPUYHUTE CTOMHOCTH Ha t-KpuTepust Ha CTIOQBHT ca C 0-BUCOKA
CTOMHOCT OT KPUTHUYHATA teritica=2,26. Ilpu ocTaHanuTe mnokasarend wuma
MOBUIIIABaHE HAa CTOMHOCTHUTE, HO 0€3 CTAaTUCTUYECKM 3HAYMM Mpupact. ToBa
JlaBa OCHOBaHHWE Ja ObJie MpUeTa 3a BApHA HyJeBaTa XUIOTe3a, CIIOpea KOsTO

HACTBIIWJINTE MPOMEHH B CPEIHUTE CTOMHOCTH C€ ABJDKAT HA IPYTH (PaKTOPH.

3a na Obe MpoBepeHa HyJieBaTa XUIOTE3a, PEe3YyJATaTUTE HAa U3CIICABAHUTE
IpyIU ca MOJJI0KEHU Ha JION'BJIHUTENIHA 00pabOTKa Ype3 CPABHUTEIIEH aHAJU3 C

noMoInTa Ha t-kpurepuii Ha CTIOIBHT 3a He3aBUCHMU U3Baaku (Tabmuna 5).
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Taoauna 5

3nauumocm Ha pas3iukume Meofcoy cpednume HUBA HA U3C/IC06AHUME npusznauyu npu

ogeme Zpynu 6 Kpasa Ha eKkcnepumenma — mexnuieckKa noozomoeKxa

CrarucTuyecka
ExcnepumenTaina KonTpoana Paziuka
e 3HAYHMOCT

ni il Si n2 _XZ S2 d t emp Slg
1. 'brioB max 10 5,8000 1,13529 10 | 4,3000 0,67495 1,5 3,591 0,002
2. 3aaMaxoBo crnajgaHe,
NMpeAMAax H 32/IHO MaX0BO

10 6,7000 1,08525 10 | 5,3000 0,53748 1,4 3,656 0,002
KOPEMHO BB3JIM3aHE 10
omnopa
3. 3aamax 10 MuH. 45 rp.
HaJ] XOPU30HTAJIA C 10 5,5000 0,66667 10 | 5,3000 0,63246 0,2 0,688 0,500
nomMon -7 r
4. KopemHo Bb3/1u3aHe ¢
nomouy (0T BUC KOPEMHO

10 6,1000 0,00000 10 | 5,9000 0,31623 0,2 0,973 0,343
BB3JIN3aHE OT CBUTH
pbue) —7r.
5. OT MaxoBe — 32IHO

10 6,2500 0,54006 10 | 5,0500 0,83166 1,2 3,827 0,001
NpeBbPTAHE C MOMOIIL
6. OT onopa 3aMaxoBo
crnajgane, npeaMax u

10 6,4000 0,51640 10 | 4,6000 1,07497 1,8 4,773 0,000
3a/IHO CBHTO, CTHHATO,
00TerHaTo nNpeBbpTaHe
7. Cxiaonka 10 6,5000 0,70711 10 | 4,8000 0,91894 1,7 4,636 0,000
8. Ckj0nKa Ha BHCOK

10 6,5000 0,70711 10 | 4,8000 0,63246 1,7 5,667 0,000
npbT
9. [Moamax, 3a1amax,

10 6,1000 0,00000 10 | 5,9000 0,31623 0,2 0,973 0,343
npeAMax BbB BHC
10. 3agamax 10

10 5,2000 0,00000 10 | 5,0000 0,40825 0,2 0,885 0,388
XOpPH30HTAJIA
11. 3agamax 10
XOPH30HTAJIA  BpBbIIaHe 10 6,4000 0,51640 10 | 4,8000 0,42164 1,6 7,589 0,000
B OIIOpa
12. 3agHo KOopeMHO

10 6,4500 0,59861 10 | 5,5500 0,68516 0,9 3,128 0,006
BBbpTeHE
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B xpas Ha ekcniepuMeHTa ce HaOI01aBaT 3HAUUTEIIHU PA3JIUKU B CPETHUTE
CTOMHOCTH Ha TMOKa3aTeIuTe MEXIy JaBeTe rpynu (tadmwuma 5). [Ipu 8 ot 12-Te
M3CJIeIBAHM OT HAac TOKas3aTels, pas3jukara B MpUpacTa € CTaTUCTUYECKU
nocToBepHa. EMnupuyHuTe CTOMHOCTH Ha t-Kputepus Ha CTIOABHT HpPU TE3U
MOKa3aTelid ca ¢ MO-BUCOKAa CTOMHOCT OT KpuTthuHata. Haii-ronsima paznuka ot
1,8 — 1,6 Touku uma npu TecT 6 ,,3aJHO CBUTO, CT'HHATO, 00TETHATO MIPEBBPTAHE ;
tect 7 ,,Cxionka® ; tect 8 ,,CKJIONKAa Ha BUCOK MPbHT; KaKTO U mpu Tect 11
»3aJamax 10 XOpu30HTajda U BpbllaHe B onopa‘“. C mo-Manka pas3iuka, HO TMaK
ChC CTAaTHUCTHYECKA 3HAYMMOCT Cc€ HaOJIr0/1aBa B OIIC YCTUPH TTOKa3aTels: TeCT 1
,»BIJIOB Max‘‘ ; TeCT 2 ,,3aIH0O MaxX0BO KOPEMHO BB3JIU3aHE A0 onopa‘‘; TecT 5 ,,0T
MaxOB€ — 3aJIHO MPEBBPTAHE C MOMOII“ M TeCT 12 ,3aAHO KOPEMHO BBPTEHE.
IIpu octananute 4 Tecta He ce HAOIIOAABAT CTATUCTHYECKU 3HAYMMU PA3IUKH.
Bbnpeku ToBa CpaBHUTEITHUSIT aHATU3 MOKA3Ba, Y€ MOTYUYCHUTE PA3ITUKU MEKTY
Excniepumentannata 1 KoHTposHara rpynu ca CTaTUCTUYECKH 3HAYUMHU MPU 8

OT U3CJICABAHHUTC ITIOKA3aTCIIN.

AHaIU3BT HA TAHHUTE TTOKa3Ba, Y€ EMIIMPUYHUTE CTOMHOCTH Ha t-KpUTEpUsI
ca C MO-BHUCOKA CTOMHOCT OT KPUTHUYHATA teritical =2,10. ToBa 1aBa ocHOBaHuE 1a
ce OTXBBPJIM HyJIeBaTa XWIOTE3a M Ja Cce MpUeMe 3a BspHA alITepHATHUBHATA
XUIOTE3a, CIOPe] KOATO MOJYYCHUTE Pa3Iudyusi B EMIUPUUYHUTE JTaHHU MEXKTY
JBETE ChBKYITHOCTH CE€ JBbJDKAT Ha 3aKOHOMEPHO JeicTBamy dhakTopu. B Hamms
CJly4aii Ha IPUJIOKEeHATa OT HAC METOJIMKA, BCIIE/ICTBUE HAa KOETO Ca U MO-100puTe

pesynraty Ha ExciepuMeHTanHara rpyna.

Cnen mpunaraHeTo Ha CHEUHAIA3UpPaHa TPEHUPOBBYHA METOIUKA ChC
crioMaraTejHd ypeau W MOMOIIHU CPEJCTBa 3a MOMMYETA MIIAJIlIa Bh3pacT B
y4eOHO-TPEHUPOBBYHHUS TIpOIleC Tpu paboTa HAa CMECeHa YCHopeaka,
TUMHACTUYKUTE OT EKCIIepUMEHTajJHaTa rpymna MpPeBb3X0XKJIaT KOHTPOIHATA
rpyna no 8 ot 12 uscnenBanu npusHaka. Te3u pe3ynraTd ce IPUIOKPUBAT U C

PE3YITATUTC OT USMHUHAJIIUSA CbCTC3aTCIICH CC30H.
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C ocHOBaHHE MOXE Aa TBBPAUM, Y€ TC3W pas3jindvdg ca pe3ylitar OT
ITPOBCACHUA CIIOPTHO-TICAAr Or4CCKU CKCIICPUMCHT 141 IMPUII0KCHATA
cricoyain3upaHa MCTOJMKaA C ITIOMOIITA Ha pa3/IM9YHU CIIOMAaraTrcjiHi U IIOMOITHA
cpcacTBa. Ts cromorna 3a HO-6’Bp30TO, MMpaBUJIHO W JICCHO pPa3ydBAHC Ha
CJIICMCHTHUTC OT CHUYCTAHHMCTO Ha CMCCCHA YCIIOPCJKa 3a BB3pPACT MOMMHYCTA

miaamia -7-8 T.
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YETBbLPTA IJTABA

IV. U3BOJIU 1 IPEITIOPBKH

HaHpaBCHOTO HN3CJICABAHC HM HACOYHM KbM CIICAHHUTC U3BOJHU:

I. YcraHoBuxme mpenMMcTBaTa Ha  CIIOMAaraTelaHUTE CpEeACTBa IIPU
pa3yyaBaHe Ha YIIPAKHEHUATA B CIIOPTHATA TUMHACTHKA.

2. Ype3 cpaBHUTETHUS KUHEMATUYEH aHAJIN3 pa3KpUxMe e(PeKTUBHOCTTA Ha
IIOJI3BAHUTE OT HAC CIIOMAraTeJIHA CPEACTBA.

3. YcTaHOBUXME KOJMYECTBEHH CTOMHOCTM HAa OCHOBHM IIOKA3aTelu IpU
U3IIBJIHEHUETO HAa CKJIONKA ChC CIIOMArarelHUTE ypeau: TOIKA, TPEHaXop 1;
TPEHAXXOP 2 YW TMMHACTHYECKa TOSDKKA, KOMUTO J1a IOCIYXaT 3a IPAaBHIHOTO
pa3yyBaHe U U3IIBJIHEHUE HA TEXHUKATA HA TOBA YIIPAKHEHUE.

4. M3rotBuxme MeETOAMYECKA Mporpama CbC CIIOMaraTeJlHu Yypeau 3a
pa3y4aBaHETO HAa CHYCTAHUMETO HA CMECEHA YCIOpPENKa 3a MOMMYETa MIIaJuIa
Bb3pacCT.

5. IlpoBeneHUsAT MEeNaroruyeckl €KCIEpUMEHT J0Ka3a e(PEeKTHBHOCTTa Ha

MpCaI0KCHAaTa OT HAC MCTOAUYCCKaA IIpoIrpama.

HHPEITIOPBKH

1. IlpenopruBame Ha CIOPTHUTE MEAATO3M B HAUaJIHMsI €Tar Ha oO0ydeHue aa
ce 00bpHE 0COOEHO BHUMAaHUE BbPXY NMPABUIIHOTO pa3yvyaBaHE U YCBOSIBAHE HA
0a30BUTE YNPAXKHEHUS HA CMECEHA YCIIOPEAKA.

2. 3a u3rpaxkIaHeTo Ha IMpaBWJIHA JBUTAaTe]IHA TEXHUKAa U 0a30BU HaBUIIU
npenopbyYBamMe Ja ce MpuiaraT MNpejlaraHuTe B METOJMKATa CIEeUUaTHU
YIPaXKHEHHSI CbC CIIOMAraTeJIHA YPeIn, TPEHAKOPHU yCTPOMCTBA U IIOMOIIHHA
CpENCTBa.

3. IIpenopbuBame Aa ce U3MOI3BAT CIIOMAraTeIHU CPEJICTBA KbM BCEKH ypel

B TPEHUPOBBYHUSI IIPOLIEC.
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HAYYHHU ITPUHOCH

1. YcranoBeHa ¢ poiiTta H e(i)eKTI/IBHOCTTa Ha CIIOMAratCJIHUuTC ypcau IIpH

pa3ydaBaHe HAa YIPAKHEHUATA B CIOPTHATA TMMHACTHUKA

2. M3roTrBeHa u anpo6HpaHa B IIpAaKTHKaTa € MCTOANYCCKA IIpOoIrpaMa 3a OCHOBHH

TUMHACTUYCCKHU YIIPAKHCHUA HaA CMCCCHA yCIIOPC/IKaA.

3. Ce3mamena e web OasupanHa turargopma 3a AWPEKTHO TPWIOKCHHE B

IIPpAaKTHUKAaTa.
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Npuna KamenoBa boxunoBa e poxaena 01.09.1983r. B rpan
Codus. IIpes 2002r. 3aBbpiiBa cpegHOTO cu oOpa3oBanue B CY

red. Bi1. Croitues - ¢ mpo¢ui cnoptHa rumHactuka. [Ipes 2006r.

3aBbpiiBa HCA “Bacun Jlecku” Codust, OKC bakanabp cbe
| cneruanHocT — Tpenbop no cnoptHa rumMHactuka. [Ipe3 2006r.
3aBppmBa HCA “Bacui JleBcku” Codust, OKC bakanaBbp ChC CIIEUATHOCT —
Yyuten no ¢usznuecko Bu3nuTanue u cropt. [Ipe3 2008r. 3zaBbpmBa HCA
“Bacun JleBcku” Codusa, OKC Maructsp cbc crnenuasHocT — CropTHa
[Tcuxonorus. IIpe3 2010r. 3aBbpiliBa MarucThbpcka CTETIEH B YHUBEPCUTET 3a
Hanuonanno m CseroBHo CtomanctBo (YHCC), cbc cnenmanHoct busnec

AI[MI/IHI/ICTpaL[I/IH ChbC CIICaJIn3anus busnec KOMYHUKAIIUH.

[Tpe3 2013r. u 2014r paboTu KaTo XOHOPYBaH IMpeEmnojiaBaTesl KbM KaTeapa
,Cnopt“ npu HoB bearapckn Yuusepcuter. Ilpe3 2014r. e akpenutupan
cekperap B OoQUIMATHUS CHIUNUCKH CbCTaB Ha EBpomeicko MbpPBEHCTBO IO
cnoptHa tumHactuka B bowiarapus, Codus 2014. ITlpes 2017 u 2018 r. e
aKpeIUTUPAH CeKpeTap B opUIIMATHUS ChIUICKU chcTaB HAa CBeToBHM Kymnu 1o
CIIOpPTHA TUMHAcCTHKa, rpan Bapua. Ot 2019r. e XoHOpYyBaH npenoaaBaresl KbM
kareapa “T'mmuactuka” npu HCA “Bacun Jlecku”. Ilpe3 2020r. e npuera c
KOHKYPCEH HW3IUT U 3auMClieHa 3a PEIOBEH JOKTOPAaHT KbM Kareapa
“I'mmuactuka” mpu HCA “Bacun  JleBcku” Codusa, OHC Joktop ¢
npodecuoHanHo HampasieHue 7.6 CnopT mo IOKTOpcka mporpama ,,Teopust u
MeTofosiorusi Ha cnoptHara Hayka®. Ilpe3 2020r. upe3 KOHKYpPCEH H3IHT €

n30paHa 3a acUCTEHT KbM Karenpa ,,] umnactuka” npu HCA ,,Bacuin JleBcku®.

CnopTHa U TpeHbOPCKa JIEWHOCT. 3aroyuBa Ja ce€ 3aHMMaBa ChC CIOPTHA
TUMHACTHKa OT 4-pu roJuiliHa Bb3pacT. B copTHara cu kapuepa € MHOTOKpaTrHa
pernyoOMKaHCKa MaMITMOHKA U MEAAIUCT OT MEXIyHapOJIHU TypHUpPHU. BpoH30B
Menanuct oT bankanckute urpu npe3 1997r. YuactHnuka B CBETOBHH H

EBponeiicku mbpBEHCTBA IO CIIOPTHA TMMHACTHKA.
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Ot 2013r. PaboTtu karo TpeHBLOP IO CIIOPTHA TMMHACTUKA KbM KityOa Ha HCA.

Hayuna neiiHocT. YuacTBa B eHa MEXIyHApOJHA M JIB€ HAIIMOHAIHHM HAy4YHH

koH(epenmu. Mma 3 HayyHN MyOIMKaIMU U y4acTUe B HAy4YeH MPOEKT.
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INTRODUCTION

Modern sports gymnastics places special demands on the preparation of future
sports hopefuls. Young gymnasts must acquire various basic skills in a short time
and learn to perfectly perform complex coordination gymnastic exercises under
changing conditions. This is necessary to learn the most complex variations of
gymnastic movements.

Progress in gymnastics is impossible without taking into account the
trends in the development of the sport and rapid adjustments in the content of the
training process. It is mandatory to apply modern methods and training devices to
diagnose the state of sports training and the development of qualities in athletes.

There is a growing need from an early age to implement the various aids
in the preparation to support the correct learning of the basic technical actions of
gymnastic exercises. Achieving a high technical level of performance of more
complex exercises and connections is largely predetermined by the quality of
learning fundamental, easier exercises, known as the concept of basic exercises.

We aimed to study the basic exercises with auxiliary equipment of uneven
bars in younger gymnasts, because they are the basis of the technique of the more
complex gymnastic exercises in structure.

Therefore, research related to the development and implementation of
new methodological approaches in practice, aimed at increasing the effectiveness
of the process of learning the basic exercises of uneven bars in younger gymnasts,

is of great importance.
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|. LITERATURE REVIEW

In sports gymnastics, for each apparatus of the gymnastic all-around,
there are precisely defined auxiliary apparatuses that are implemented in practice.
They are also used to develop various physical qualities. These are the so-called
general aids (Menkhin, 2014). The development of gymnastics naturally led to the
need for more research aimed at improving the technique of basic exercises.

The increasing complexity in gymnastics directs us to search for new,
more effective ways of training athletes. The intensification of the training process
of athletes should be carried out not only at the stage of higher sports
achievements, but from the earliest stages of training (Semyonov, 2010).

The increase in the difficulty of gymnastics exercises logically forced
specialists to resort more and more often to auxiliary means. From our research
so far on the subject, we have found that they are divided into several types:

» General auxiliaries

» Special auxiliary appliances

> Specialized auxiliaries
The technique is a complex system of motor actions, and its structure contains
anatomical, physiological, psychological, biomechanical and other
characteristics. That is why it is necessary to apply a permanent systematic
approach to its study. It is also the subject of numerous studies (Gaverdovsky,
2000, Suchilin, 2011).

A number of researchers deal with the technical training of gymnasts
(Arkaev, 2011; Gaverdovsky, 2007; Zatsiorsky, 2009; Kirillov, 1983, 1982;
Terehina, Borisenko, Kovrizhnykh, 2016; Shlyakhtov 2003; Shlyakhtov, 2003).
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According to the authors Arkaev, Suchilin (1997) and Sherin (2013),
method is a way, methodology is a system, and technology is a toolkit. The latest
and optimal variants of the technique of performing gymnastic exercises are
sought, based on the technical mastery and physical qualities of the athlete.
Modern training training is strictly regulated and is a sequence of actions that
allows development from the simple to the complex and from the complex to the
more complex. In order to see the result of the training, the specialists apply a
methodology with various auxiliary devices in their practice. Modern gymnastics
has made aids to be a mandatory element in the methodology of every coach.

It is known that rational training cannot be implemented without a
methodical plan. The training of gymnasts includes various forms of impact on
the athlete, the most important of which is technical training. The authors are of
the opinion that it is very important to establish the most productive training
technologies for the different stages of the growth of gymnastics. They also
include various innovative auxiliary devices and aids (Smolevsky, Arkaev, 2006;
Barshai, 2009; Terehina, 1997; Lalaeva, 2000).

Basic training is part of the educational and training process, which is
aimed at achieving the required level of gymnastics training. It is the means of
creating a basic foundation on which other types of training are based - technical,
physical, sensory, psychomotor, mental, theoretical (Menkhin, 1990;
Gaverdovskii et al. 2005; Usoltseva, Degtyareva, 2013). The special physical
training is interconnected with the specifics of the basic training of each apparatus
of the all-around in the main stage for junior gymnasts 7-9 years old.

According to Antsiperov (2008), basic training can be productive if it

includes:
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» Learning, strengthening and improving the motor action as a process.

» Knowledge and insight into the upcoming motor action.
According to the author, this is missing in the process of sports training of
adolescent gymnasts.

The basic task in the basic preparation in the training process is the
readiness of the gymnast to learn a new motor task, which will determine his
technical level of preparation.

Working hypothesis

The variety of aids made it necessary to examine the relationship between
them and the main actions of the exercises being studied. It is essential to select
equipment with which the movements are closest to the technical basis of the
exercises. Our study showed that the lack of the correct technical execution of the
basic exercises of the combination of junior girls on uneven bars leads to weaker
results of the Bulgarian athletes on this device. We believe that if we identify the
most effective aids to uneven bars for learning the basic exercises and put them

into practice, we will optimize the training process.
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SECOND CHAPTER
Il. AIM, TASKS, ORGANIZATION AND METHODOLOGY OF THE
RESEARCH
I1.1. Aim of the study

Our aim is to investigate the role of assistive devices and improve the
training with them of the basic exercises of uneven bars in junior girls.
11.2. Tasks of the research

To achieve this goal, we set ourselves the following tasks:
1. To study the specialized literary sources on the subject.
2. To conduct a pedagogical observation and survey of leading specialists from
Bulgaria about the role of auxiliary devices in their practice.
3. To make a comparative kinematic analysis of the parameters of the basic
exercises of uneven bars and the motor actions with auxiliary devices.
4. To prepare a methodical program for studying the technique of the basic
exercises of uneven bars for the combination of junior girls.
5. To test in practice the developed program for the basic exercises of uneven bars
for younger gymnasts.
11.3 Object, subject and contingent of the study

The object of the study is the methodology of teaching basic exercises to

young gymnasts.

The subject of the research is the auxiliary means of uneven bars in 7-8-
year-old gymnasts.

The contingent of the research is 20 female gymnasts aged 7-8 from A-

GYM NSA and sports club "Levski".
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I1.4. Organization of the study

The research proceeded in several stages:
First Stage (2021)

* Study of literary sources related to the topic of the present work.
Second stage (2021-2022)

* Selection of basic exercises from performances with a high level of
technical mastery from EU 2014.

* Video recording of the basic exercises of uneven bars with auxiliary
devices.

* Processing and analysis of the conducted pedagogical observation and
the recorded video material.

 Kinematic analysis of the angles in the shoulder and hip joints in the
four phases of the basic exercise assembly of uneven bars with the auxiliary
means.

* Establishing similarities and differences in the individual phases of a
clutch with auxiliary devices and overall execution of the uneven bars exercise.

* Development of a training methodology with auxiliary devices, aids
and training devices for the exercises of the routine for younger girls.
Third Stage (2023)

* Conducting a pedagogical experiment to test the proposed experimental
methodology.

* Analysis of the results of the pedagogical experiment
Fourth Stage (2024)

* Designing the dissertation work
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11.5. Research methodology
The following research methods were applied to realize the set goals and
objectives of the study:
. Research and analysis of literary sources;
. Pedagogical monitoring;
. Survey method,;
. Expert evaluation;
. Video recording;
. Kinematic analysis;
. Pedagogical testing;

. Pedagogical experiment;

© o0 ~N oo o B~ O w N

. Mathematical and statistical methods.
1. Research and analysis of literary sources
The information review of literary sources gives us the opportunity to
study the researched problem. This allows to consider and analyze the opinions
of a wider range of specialists in this field. A total of 175 information sources
were studied and analyzed.
2. Pedagogical observation
The learning of basic exercises with aids was observed in various
gymnastics platforms and social networks.

https://www.gymnasticsprogressions.com/:https://www.balancegymnasticsandw

ellness.com/.
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3. Survey research

For our scientific research, we conducted a survey in 2021 about the
opinion of the leading specialists in Bulgaria about the role of auxiliary devices
when studying the basic exercises of uneven bars in their practice. The
questionnaire consists of 8 questions of closed and open type. The survey was
completed by 47 specialists in the field. This analysis will be useful for us to
obtain initial information and to specify the applied approaches for the upcoming
research activity.

4. Expert evaluation

The performance of exercises in sports gymnastics cannot be measured
guantitatively, this requires the verification of the initial and final level of
technical preparation to be carried out by the method of expert evaluation. The
method of expert assessment was implemented by forming a sports-technical
committee of three experts to assess the level of technical training according to
12 indicators from the unified program - women 2019 for 7-8 years old in a
uneven bars. She monitored the correct technical execution of the exercises from
the test battery. The evaluation was formed on a scale from 1 to 10 according to
the evaluation criteria from the current Ordinance of the BFG - 2023.

5. Video recording

To carry out kinematic analyses, we made a video recording of the
individual phases of a joint filled with auxiliary devices of a uneven bars. The
filming was done with an iPhone 12 camera with a frame rate of 50 fps, and all
the necessary requirements for kinematic analysis of movements were met: the

video recording was done in profile (lateral to the performance) at the level of the
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performance; the optical axis of the camera is perpendicular to the photographed
object; the camera is still; the lens does not change its position.

6. Kinematic analysis

Kinematic analysis gives us the most accurate quantitative characteristics
of various indicators for the purposes of our scientific research. Through this
method, we can calculate the angular parameters of the individual phases of the
basic exercises of uneven bars with auxiliary devices. After comparing the values
obtained from different implementations with different auxiliary devices, we
found those with the greatest efficiency. The "KINOVEA" software product was
used for the kinematic analysis.

7. Pedagogical testing

In order to conduct a pedagogical experiment to determine the initial and
final level of physical training, as well as to form two homogeneous groups, a
sports pedagogical testing was conducted. For this purpose, tests from the unified
program in sports gymnastics - women (Dobreva et al., 2019) were used, which
meet the requirements for standardization, reliability, validity and objectivity. It
Is important to note that the five tests are different for 7 and 8 year olds.
* Test for determining the level of physical ability for 7 years old:
1.15 jumps from a lying position to stand up (sec.)
2.Flexibility n shoulder joints (cm)
3. Pull up from a stand still on the HB (count)
4. Flexibility in hip (cm)
5. Leg lift and touch the bar (count)
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* Test for determining the level of physical ability for 8 years old:
1.15 jumps from a lying position to stand up (sec.)

2. Flexibility n shoulder joints (cm)

3. Pull up from a stand still on the HB(count)

4. Kip cast to a handstands (count)

5. Press handstands (count)

Technical training indicators:

* Glide swing
* Long swing pull over with support
« Cast to min. 45 degrees over horizontal with spotting -7g.
* Pull over with spotting - 7 years.
» From swings - back salto with spotting.
* From support — swing back salto tucked or stretched
*KiponlLB
* Kipon HB
* Tap swings
» Cast to the horizontal
» Cast to horizontal and return to stand
* Hip circles
8. Pedagogical experiment
From the obtained results of the kinematic analysis and the observation made, we
prepared an exemplary methodical training program for the combination of
uneven bars for junior girls. To prove its effectiveness, we conducted a

pedagogical experiment. It was held from X.2022 to V1.2023 with gymnasts from
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Bulgaria aged 7-8 years. The experiment included 20 female athletes, divided into
two groups of 10 girls each.

At the beginning and at the end of the experiment, data were taken from
physical and technical training tests, which served as the starting and final levels.
Based on the initial data, two equal groups were formed - experimental (EG) and
control (KG). At KG, the training sessions were conducted with the coach's own
methodology and program. For EG, we applied an experimental methodology for
teaching basic exercises with auxiliary equipment on uneven bars for the
combination of junior girls. In the period of the experiment, the two groups
conducted 144 training sessions of 2.5 astronomical hours each. In the weekly
cycle, training took place on Monday, Tuesday, Wednesday and Friday, and on
Thursday, Saturday and Sunday both groups rested. Of these, 30 minutes per
session were allotted for uneven bars work. On the days when uneven bars was
practiced, EG also performed the exercises for technical and special physical
training from the previously prepared experimental methodology. On Monday,
Wednesday, Friday, the gymnasts performed the complexes with the station
method, divided into two groups, and on Tuesday, the frontal and station method
were used. Complexes of exercises from the methodology were performed with
different dosage depending on the stage and period (preparatory and competitive)
of preparation.

The methodology included the performance of specialized exercises with
various auxiliary devices and aids to improve the "posture” of the body, the
general working capacity and the work of the arms, shoulder girdle, lower limbs
and abdominal musculature when performing exercises of uneven bars. We have

compiled 7 specialized complexes of these exercises with the appropriate dosage
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for 7-8 years old, which will serve for the more correct and faster learning of the
routine for junior girls. Each complex contains a certain number of exercises.
The methodology proposed by us includes two main directions:

1. Development of special physical training with the auxiliary means aimed at
uneven bars.

2. Special-preparatory exercises with auxiliary means for learning the exercises

of uneven bars for the combination of junior girls.

Complexes for special basic drills for the combination of junior qirls on

uneven bars

» Complex for special physical training for uneven bars
Complex of special - drills exercises for kip

Pull over complex

Complex for swings over 45 degrees

Tap Swings dismounts the drills

Drills for flyway with dismounts with tucked or stretched body position

YV V VYV V V VY

Drills for tap swings

9. Mathematical and statistical methods

The results of the research were subjected to mathematical and statistical
processing with SPSS 26. Depending on the tasks of the research, the following
were applied:
* variation analysis — to determine the average values, the normality of the
distribution and the variability of the investigated indicators (Gigova, 2009).
» comparative analysis with Student's t-test for independent and dependent

samples to establish the statistical significance of the indicators.
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CHAPTER THREE
I1l. RESULTS ANALYSIS
I11. 1. Analysis of the results of pedagogical observation

The observation was directed at various international gymnastics sites
created to assist the coach. They are related to learning basic and more complex
exercises on the various devices. From the observation, we can say that adolescent
gymnasts use: general, special and specialized aids. With the general aids such as:
rubber bands, gymnastic sticks, ball, rollers, gymnastic wall, etc., the coaches
mainly develop special physical training and various imitation exercises are
performed.

Thanks to the special technologies of the aids, if the main phases of the
exercise are not performed correctly, the gymnast cannot perform the movement
with this aid.

Specialized means are used to study a specific exercise. They correspond
to the individual phases of motor action. Such type of devices are a low bar for
circles; the types of training devices that can be used for Kip; cast to a handstands.

The conducted observation allowed us to establish the advantages of
using auxiliary means:

* Ability to perform the main actions of the studied exercise in reduced conditions;
* The gymnast performs the motor actions independently;

* Repeated repetition with correct movement lays a stable technical foundation
for the device;

* The methodical sequence of the tools used lead to a correctly learned motor

habit;
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* The independent performance of the various parts of the studied exercises lead
to confidence and mental stability of the little gymnast.
I11. 2. Analysis of the survey results

From the analysis, we believe that coaches resort to the auxiliary devices,
as they allow to emphasize the individual phases of the studied exercise. This will
allow them to determine the most significant and effective characteristics of the
auxiliary devices and to look for rational methodical solutions in the study of the
combination of mixed parallelism for the age of junior girls.
I11.3. Comparative analysis of the kinematic parameters of the basic
exercises of an uneven bars with and without auxiliary devices.

To illustrate the results of the kinematic analysis, we will focus on the
coupling. Have we used the following assistive devices

trainer 1; trainer 2 (fig. 1); auxiliary device - gymnastic stick; ball; roll (fig.2).

Trainer 1 Trainer 2

[>-_..,,,-

New Kip Trainer

Fig.1. Trainer 1, trainer 2
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ball Gymnastic stick Roll

Fig.2. Ball, stick, roll
We believe that the most suitable for comparison are the angles in the
hip and shoulder joints, which determine the performance in the individual

phases (Fig. 3) (Aceskii, Spasovska, 2019, Heinen, et al., 2013).
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Fig. 3. Phases of the kip

« First part (preparatory phase 1) — it starts immediately after the legs are off the
ground and ends when the gymnast's hip reaches the maximum height.

* Second part (preparatory phase 2) — from the moment of starting the execution
of the corner swing until the full extension in the hip joints.

* Third part (main phase) - when the legs begin to move up and back towards the
low bar, which initiates a vigorous flexion at the hips and lasts until the gymnast's

feet reach the bar.
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 Fourth part (final phase) — starts from the moment of unfolding the hip joints

and pulling with the hands until taking the final position of support on the low

bar.

Table 1 presents a variational analysis of the hip joints in the different

phases of the joint performance. At the angle in the hip joints, matches are

observed with all auxiliary devices - ball, cylinder, trainer 1, trainer 2 and

gymnastic stick.

Table 1
Variation analysis of hip joint angles during Kip execution
Indicators n | Mean min max R S V% As Ex
Preparatory 10 | 163,00 | 158,50 | 169,10 | 10,60 | 3,81 14,48 | 0,469 | -1,131
phase 2

10 | 64,28 | 57,70 | 70,40 | 12,70 | 3,85 14,82 | -0,098 | -0,574

Main phase
10 | 135,39 | 129,40 | 139,40 | 10,00 | 3,56 12,68 | -0,446 | -1,096

Final phase

Table 2 presents a variational analysis of shoulder joints in the different

phases of the joint performance. At the angle in the shoulder joints, there are both

coincidences and differences in its execution.

Table 2

Variation analysis of shoulder joint angles during kip execution

Indicators n Mean min max R S V% As Ex
Preparatory
10 | 170,44 | 163,20 | 175,40 | 12,20 | 4,36 19,02 | -0,475 | -1,377
phase 2
Main phase 10 | 90,44 | 82,20 | 97,20 | 15,00 | 4,86 23,65 | -0,162 | -1,052
Final phase 10 | 25,29 | 18,10 | 33,30 | 15,20 | 5,39 29,04 | 0,007 | -1,427

56




The analysis of table 2 shows that the group is roughly homogeneous. In
the preparatory and main part at the shoulder joints, coincidences with the ball
devices are observed - 169.2 degrees, with an average value of 170.44 degrees.
Coincidences can also be seen with the cylinder device - 99.2 degrees and the
stick aid - 98.3 degrees. It is more interesting to analyze the results for the angles
in the main part at the shoulder joints and the auxiliary device simulator 1. There
are discrepancies between the average values - 90.44 degrees and this device -

66.8 degrees (Fig. 4).

Fig. 4. Angle at the shoulder joints with an auxiliary equipment — training aid 1

Differences are also visible in the concluding part. With average values,

shoulder —25.29, and with the auxiliary device trainer 2 — 60.4 degrees (Fig. 5).

Fig. 5. Angle at the shoulder joints with an auxiliary equipment — training aid 2
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We Dbelieve that one of the reasons for the differences is that in a standard
execution of the exercise, the feet will be closer to the bar and this will affect the
angle of the shoulders. Another reason we can point to is that the physical fitness
of the gymnasts also matters. We believe that this is where the differences in
angles come from when using these auxiliaries in the respective phases.

I11.4. Analysis of the results of the pedagogical experiment
111.4.1. Results and analysis of technical preparation tests

The basis of the sports-pedagogical experiment are the Prepared and
tested in practice is a methodical program for basic gymnastic exercises on a
mixed parallel bar.

3. A web-based platform has been created for direct application in
practice.technical requirements for performing basic exercises on the bar. At the
beginning of the experiment, both groups were tested on 12 indicators for
technical preparation of the bars device. The obtained results were processed
using variational analysis. Its application allowed to reveal the average levels and
variability of the studied signs of the experimental and control groups.

To establish the statistical significance of the increase in results between the two
studies in the experimental group, we applied a comparative analysis by Student's
t-test for dependent samples.

The increase in measurements from our indicators and its reliability in the

experimental group are presented in Table 3.
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Credibility of the growth of indicators in the Experimental

group - technical training

Table3

Statistical
Beginning End Diference
significance
Indicators _ _

n X1 Si n2 Xz Sz d t emp Slg
1. Glide swing 10 | 3,2000 | 0,42164 | 10 | 5,8000 | 1,13529 | -2,6 -7,00 0,000
2. Long swing pull

10 | 3,1000 | 0,56765 | 10 | 6,7000 | 1,08525 -3,6 -10,8 | 0,000
over to support
3. Cast to min. 45
degrees over

10 | 5,3000 | 0,48305 | 10 | 5,5000 | 0,66667 | -0,2 -0,84 | 0,423
horizontal with
spotting -7 years
4. Pull over with -

10 | 6,0000 | 0,00000 | 10 | 6,1000 | 0,56765 -0,1 0,591
spotting -7 years 0,557
5. From tap swings -
back salto with | 10 | 3,2000 | 0,42164 | 10 | 6,2500 | 0,54006 | -3,05 14.07 0,000
spotting ’
6. From a support —
tap swing back salto | 10 | 3,0000 | 0,66667 | 10 | 6,4000 | 0,51640 | -3,4 -12,7 | 0,000
tucked or stretched
7. Kip on LB 10 | 3,1000 | 0,73786 | 10 | 6,5000 | 0,70711 -3.4 -11,1 | 0,000
8. Kip on HB 10 | 3,1000 | 0,56765 | 10 | 6,5000 | 0,70711 -3,40 -15,3 | 0,000
9. Tap Swings 10 | 6,0000 | 0,00000 | 10 | 6,1000 | 0,56765 -0,1 -0,55 | 0,591
10. Cast to the

10 | 5,0000 | 0,00000 | 10 | 5,2000 | 0,58689 | -0,2 -1,07 | 0,309
horizontal
11. Cast to horizontal

10 | 3,3000 | 0,67495 | 10 | 6,4000 | 0,51640 | -3,1 -17,2 | 0,000
and return to support
12. Hip circles 10 | 4,2000 | 0,42164 | 10 | 6,4500 | 0,59861 -2,25 -9,92 | 0,000
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It shows that for all indicators there is a difference in the average values
at the beginning and at the end of the pedagogical experiment. The greatest
increase was observed in test 2 -3.6 points; test 6; test 7 test 8 - 3.40 points; the
smallest increase of -2.6 points is in test 1.

From the comparative analysis, it is clear that for 8 of the investigated
indicators, the empirical values of the Student's t-test are higher than the critical
value tcritical=2.26, which is proof that the observed differences before and after
the experiment are statistically significant. This gives us reason to accept the
alternative hypothesis regarding the level of development of the technical
indicators, according to which the difference in the observed averages is due to
the effectiveness of the methodology we apply.

This shows that the methodology applied by us with various aids has the
greatest positive effect on the correct technical execution of the basic exercises of
mixed parallel bars for the combination of junior girls. We believe that this will
lead to a reduction in errors in its application. This gives us reason to say that at
the end of the study, the gymnasts from the experimental group were better in
their technical skills related to the execution of the routine for junior girls,
compared to the control group. Of course, here we must also note the importance
of the application of selected exercises for SFP with various aids, which
additionally helps to develop the technical level of EG.

The increase in indicators of the control group is presented in table 4.
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Table 4
Credibility of the growth of indicators in the Control Group - technical

preparation

.. Statistical
Beginning End Difarence
Indicators significance
1§ 5(1 Sl n 5(2 Sz d t emp Sig
1. Glide swing 10 | 3,2000 0,42164 10 | 4,3000 0,67495 -1,1 -3,498 | 0,007
2. Long swing pull over -
10 | 2,9000 0,31623 10 | 5,3000 0,53748 -24 0,000
to support 16,518
3.. Cast to min. 45
degrees over
10 | 5,0000 0,00000 10 | 5,3000 0,63246 -0,3 -1,500 | 0,168
horizontal with
spotting -7 years
4. Pull over with
10 | 5,7000 0,48305 10 | 5,9000 0,31623 -0,2 -1,765 | 0,111
spotting -7 years
5. From tap swings -
back salto with | 10 | 3,5500 0,59861 5,0500 0,83166 -1,5 -1,500 | 0,168
10
spotting
6. From a support —
tap swing back salto | 10 | 3,2500 0,85797 10 | 4,6000 1,07497 -1,35 -1,861 | 0,096
tucked or stretched
7. Kip on LB 10 | 3,1500 0,74722 10 | 4,8000 0,91894 -1,65 -6,377 | 0,000
8. Kip on HB 10 | 3,3000 0,67495 10 | 4,8000 0,63246 -1,5 -9,000 | 0,000
9. Tap Swings 10 | 5,7500 | 042492 | 10 | 59000 | 0,31623 0,15 0,818 | 0,434
10. Cast to the
10 | 4,8000 0,34960 10 | 5,0000 0,40825 -0,2 -1,078 | 0,309
horizontal
11. Cast to horizontal
10 | 3,4000 0,69921 10 | 4,8000 0,42164 -1.4 -6,332 | 0,000
and return to support
12. Hip circle 10 | 4,5000 0,52705 10 | 5,5500 0,68516 -1,05 -4,846 | 0,001
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This shows that the control group also saw an increase in 6 of the 12 traits
we measured. The greatest increase was observed in test 2 - 2.4. There is also an
Increase in test 1; test 7; test 8; test 11 and test 12.

In fig. 5 presents the credibility of the increase in indicators in the control

TEST TEST TEST TEST TEST TEST TEST TEST TEST TEST TEST TEST

group.
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fig. 6. Presents the credibility of the increase in indicators in the control group.

As can be seen from the analysis of the figure, for 6 of the investigated
indicators, the empirical values of Student's t-criterion are higher than the critical
value tcritical=2.26. For the rest of the indicators, there is an increase in the values,
but without a statistically significant increase. This gives reason to accept as true
the null hypothesis that the changes in the means are due to other factors.

To test the null hypothesis, the results of the studied groups were
subjected to further processing by comparative analysis using Student's t-test for

independent samples (Table 5).
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Table 5

Significance of the differences between the average levels of the investigated

signs in the two groups at the end of the experiment - technical preparation

Statistical
EG KG Diference
Indicators significance
n 5(1 St n; 5(2 S, d t emp sig
1. Glide swing 10 5,8000 1,13529 10 | 4,3000 0,67495 1,5 3,591 | 0,002
2. Long swing pull over
10 6,7000 1,08525 10 | 5,3000 0,53748 1,4 3,656 | 0,002
to support
3.. Cast to min. 45
degrees over horizontal | 10 5,5000 0,66667 10 | 5,3000 0,63246 | 0,2 0,688 | 0,500
with spotting -7 years
4. Pull over with
10 6,1000 0,00000 10 | 5,9000 0,31623 | 0,2 0,973 | 0,343
spotting -7 years
5. From tap swings -
10 6,2500 0,54006 10 | 5,0500 0,83166 | 1,2 3,827 | 0,001
back salto with spotting
6. From a support — tap
swing back salto tucked | 10 6,4000 0,51640 10 | 4,6000 1,07497 1,8 4,773 | 0,000
or stretched
7. Kip on LB 10 6,5000 0,70711 10 | 4,8000 0,91894 1,7 4,636 | 0,000
8. Kip on HB 10 6,5000 0,70711 10 | 4,8000 0,63246 1,7 5,667 | 0,000
9. Tap Swings 10 6,1000 0,00000 10 | 5,9000 0,31623 | 0,2 0,973 | 0,343
10. Cast to the
10 5,2000 0,00000 10 | 5,0000 0,40825 | 0,2 0,885 | 0,388
horizontal
11. Cast to horizontal
10 6,4000 0,51640 10 | 4,8000 0,42164 | 1,6 7,589 | 0,000
and return to support
12. Hip circle 10 | 6,4500 0,59861 10 | 5,5500 | 0,68516 | 0,9 3,128 | 0,006

At the end of the experiment, significant differences were observed in the

average values of the indicators between the two groups (table 5). In 8 of the 12
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indicators we examined, the difference in growth is statistically reliable.
Empirical Student's t-test values for these metrics are higher than the critical
value. The biggest difference of 1.8 - 1.6 points is found in test 6; test 7; test 8;
test 11. With a smaller difference, but still with statistical significance, it is
observed in four more indicators: test 1; test 2; test 5 and test 12. No statistically
significant differences were observed in the remaining 4 tests. However, the
comparative analysis shows that the obtained differences between the
experimental and control groups are statistically significant for 8 of the
investigated indicators.

Data analysis shows that the empirical t-test values are higher than the
critical tcritical =2.10. This gives reason to reject the null hypothesis and accept
as true the alternative hypothesis, according to which the obtained differences in
empirical data between the two populations are due to naturally occurring factors.
In our case, the methodology we applied led to better results for the Experimental
Group.

After applying a specialized training methodology with auxiliary devices
and aids for younger girls in the educational and training process when working
on uneven bars, the gymnasts from the experimental group outperformed the
control group in 8 out of 12 investigated characteristics. These results also overlap
with the results of the past racing season.

We can reasonably claim that these differences are the result of the
conducted sports-pedagogical experiment and the applied specialized
methodology with the help of various auxiliary and auxiliary means. It helped the
faster, correct and easy learning of the elements of the combination of the bars for

the age of girls younger age -7-8 years.
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CHAPTER FOUR

V. CONCLUSIONS AND RECOMMENDATIONS

The conducted research led us to the following conclusions:

1. We established the advantages of the aids in mastering the exercises from
artistic gymnastics.

2. Through the comparative kinematic analysis, we revealed the effectiveness of
the aids we used.

3. We established quantitative values of the main indicators when performing the
assembly with the aids: ball, trainer 1; simulator 2 and a gymnastic bar to help
you learn and perform the technique of this exercise correctly.

4. We prepared a methodical program with auxiliary devices for studying the
combination of uneven bars for junior girls.

5. Conducts a pedagogical experiment proving the effectiveness of the
methodological program proposed by us.

RECOMMENDATIONS

1. We recommend that sports educators at the initial stage of training pay special
attention to the correct learning and mastering of the basic exercises of uneven
bars.

2. To build correct motor technique and basic habits, we recommend that the
special exercises offered in the methodology be implemented with aids and
simulators.

3. We recommend the use of aids with each piece of equipment in the training

process.
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SCIENTIFIC CONTRIBUTIONS

1. The role and effectiveness of the auxiliary devices in mastering the exercises

of artistic gymnastics has been established.

2. Prepared and tested in practice is a methodical program for basic gymnastic

drills on a uneven bars.

3. A web-based platform has been created for direct application in practice.
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