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JlucepTaumOHHUAT TPYA Chabpka 232 cTaHAapTHU cTpaHuuy. OHariaeneH
e ¢ 26 Ttabmuuu, 44 ¢urypy W cOMChbK Ha WU3MOI3BAHATA JHUTEpPATypa.
bubnuorpadckara cipaBka chabpka 132 u3rouHuka, ot kKouto 92 Ha KupuiIUia
u 40 Ha NaTUHHUIIA.

Howmepanusta Ha Tabnuuure u purypute B aBTopedepara cbBnaja ¢ Ta3u
OT JUCepTalMsTa.

JlucepTanlnOHHUAT TPYJ € 0O0CHJIEH U HACOUECH 3a MyOJIuYHAa 3alluTa Mpe;y
HAy4HO XypU Ha Pa3LIMPEHO 3acelaHue Ha Karenpa ,,[eopus Ha cropra® mpu
HCA ,,Bacun JleBcku“, mpoeaeno na 12.11.2025 r.

[Iybnuunata 3amura Ha JAUCEPTAMOHHUS TPYJ 3a MNPUCHXKIAHE Ha
oOpasoBaTeHaTa U Hay4YHa CTEIEeH ,,JOKTOp* me ce cheTon Ha 28.01.2026 r. ot
............... yaca B 3ana ........... Ha HCA ,,Bacun JleBcku*, CTyieHTCKH rpaj,



YBoa

Jlekata atieTuka, OmpenaessiHa YeCTO KaTo ,llapHiiata Ha CIHOPTOBETE,
Urpae KI04YoBa PoJisi B ChBPEMEHHHUS CITIOPTEH CBAT. T 00equHSIBa MHOKECTBO
JTUCITUIUTMHHA, KOWTO Pa3BUBAT OCHOBHHU JIBUTATCIHM KayecTBa KaTo Obp3WHA,
CWJIa, U3JIPHKIUBOCT U KOOPJAMHAIMS, U CBHIIEBPEMEHHO TOCTaBs (pyHIaMEHTa
3a pPa3BHBAHETO Ha (PUIMYECKUTE BH3MOXKHOCTH TIPU TOJpacTBaImuTe. Bb3
OCHOBa Ha IIUPOKHS JHAMMAa30H OT JAWCIUIUIMHU, KOUTO JieKaTa aTJICTHKa
o0XBaIla, TO3M CIOPT C€ YTBBPKIaBa HE CaMO KaTo CPEJCTBO 3a MOJ00psBaHE
Ha JBUTATEIIHUTE KayecTBa, HO M KaTO OCHOBOIIOJAraill METOJ 3a pa3BUTHE Ha
XapMOHWUYHO  pa3BuTa JuYHOCT. CHenualiHO BHHMAaHHE  3aciy)KaBat
JICKOATJICTHYECKHUTE TPEMATCTBCHH YIPaKHCHHUS, KOUTO ChUYeTaBaT OBpP3MHA W
TEXHHWKAa W CHIIEBPEMEHHO JOMPUHACAT 32 ISUIOCTHOTO JIBHTATEIHO W
IICUXOMOTOPHO Pa3BUTHUE Ha TOJIPACTBAIIMTE.

OpraHuzanusaTa Ha CIOPTHaTa TOJATOTOBKAa Ha IMOAPACTBAINUTE B
boearapus, KakTo ¥ B MHOTO JIPYTH CTPaHH, € CTPYKTYPHpaHa C LIe JIa OCUTYPH
YCTOWYMBO pa3BUTHEC HA MJaJuTe criopTHCTH. CHcTeMara 3a CIIOPTHO Pa3BHUTHE
B bhirapus BKIFOYBA pa3IudHHU eTany B (OpMH Ha 00ydeHUE, KOUTO 00XBaIaT
HAYaJHOTO 3all03HaBaHE ChC CIOPTa, NPEMHHABAHETO TMpe3 pPa3HOOOpazHU
TPEHUPOBBPYHU PEKHMH, HACOUYEHHM KBM pa3BUBaHE Ha JIBUTATCIHUTE
CTIOCOOHOCTH 1 KOOPJMHAIMATA, ¥ TIOCTENIEHHOTO CTICIIHATU3UPAHE B OTACITHUTE
CTIOPTHH IUCIUIUIMHA. B TO3M mporiec eK0aTIIeTHISCKUTE TUCIUTUTMHA UTPAsIT
CBIIECTBEHA POJIS, Thi KaTO Te MpeajiaraT BBH3MOXKHOCT 33 WHTETpPHpAHE Ha
pa3IMYHU BHJIOBE JBUTATEITHA AKTUBHOCT, KOHUTO IIOAIIOMArar ISUIOCTHOTO
¢u3ndIecKo pa3BUTHE HA JeIaTa.

Ha HanmmoHanmHO HWBO, CIOpTHAaTa CHCTEMa C€ CTPEMH Ja OCHTYpPH Ha
TIOJIpacTBAIINTEe BH3MOKHOCT 33 y4acCTHE B pa3HOOOPa3HHU CIIOPTHU JCHHOCTH U
ChCTE3aHHs, KaTO Ce aKIECHTUPAa HE CaMO BBHPXY CJIUTHHS CIOPT, HO U BBPXY
MacoBara ¢usmdecka akTuBHOCT. CrenmduyHaTta TOATOTOBKA  IMPH
nmojapacTBanuTe obade, OCOOEHO B KOHTEKCTa Ha JIEKOATIETUYCCKUTE
MPETNSATCTBEHN YIPaKHEHUS, M3UCKBA HWHTETpalldsd Ha CHBPEMEHHU HAy4YHU
MOAXOMU W METOJOJOTHH, KOUTO OTYMUTAT KAKTO (PU3MOJIIOTMYHUTE, Taka U
MICUXMYECKUTE OCOOCHOCTHM Ha Jelara B pa3IUYHUTE €Tamud OT TIXHOTO
pa3BUTHE.

B TO3M KOHTEKCT HACTOSMIOTO W3CJIEIBAaHE AW Ja W3CIeBa
CUHEPTeTUYHUS €(PEKT OT M3MOI3BAHETO HAa JIEKOATICTHUYCCKUTE MPETSITCTBEHU
yIpakHEeHUs Tpu noapactBammure. [logo0eH moaxo nMa 3a 1el Ja UHTEeTpupa
pa3TUYHN KOMIIOHCHTH Ha JIBUTATEIHATa TOJII0TOBKA, KaTO CE aKIIEHTUPa BHPXY
B3aMMOJICUCTBHETO MEXIY CKOPOCTHHTE, CKOPOCTHO-CHUJIOBHTE, CKOPOCTHATa
U3JIPHKIMBOCT M KOOPJAWHAIIMOHHUTE CIMOCOOHOCTH, KOWTO Ca OT peniaBamio
3HAUCHWE 3a peanm3aiusiTa B JieKaTa arieTtuka. M3cmenBanero ce Qokycupa
BHPXY ONTHMAIIHATE METOIM 3a WHTETPUPAHE HA MPEMATCTBCHUTE YIPAKHECHUS
B CIIOpPTHATa MOATOTOBKAa Ha 12-13-roAMIIHHUTE JEKOATICTH, KAKTO W BBPXY



aHalIM3a Ha PE3yJITaTUTE OT TO3M MOJXO]l B KOHTEKCTA Ha CIIOPTHOTO Pa3BUTHE B
bovarapus.

BbB Bpb3Ka C peliaBaHeTo Ha Te3u NmpoOsiemMu popMylnHpaxme U HamaTta
padoTHA XUIIOTE3a, KOSTO CE OCHOBABA HA IIPEAIIOIOKEHUETO, Y€ IIPUIIAraHETO
Ha EKCHEPTHO MNOAO0paHM JIEKOATIETUYECKH MPENATCTBEHH YIPAKHEHUS B
TPEHUPOBBYHUS TMpouec Ha 12-13-rogumiHu jnexoatieTd, e cnocoO0CTBa 3a
IposiBaTa Ha CUHEPreThyeH eexT, u3pas3sBall ce B MO-€PEKTUBHO Pa3BHUBAHE
HUBOTO Ha JBUTATEJIHUTE CIIOCOOHOCTH B CpPaBHEHHE C TPAJULIMOHHO
Bb3npuetute. llpennonarame, e uype3 Te3u YyNpaKHEHUS U B KOMOMHHUPAHO
BB3JIEUCTBUE HA TPaJAMIIMOHHUTE CpEACTBa (32 CKOPOCT, CHUJia, I'bBKABOCT U
KOOpJMHAIMs), 1€ ChJACWCTBAT 3a ONTUMU3MpPAHE Ha aJalTallMOHHUTE
MEXaHM3MHU Ha MJIAJUTE CHOPTUCTH M 3HAYUTENIHO MOJA0OpsIBaHE HA CIIOPTHUTE
pesyiaratu. B nonbiHEHHE, W3CIEABAHETO INE IONPHHECE 3a 3allbjBaHE Ha
Opa3HoTaTa B HayyHaTa JIMTEpaTypa IO OTHOLIEHHE IIO0JI3BAHETO Ha
CUHEPreTUYHUS TOJXO0JI B KOHIWIIMOHHATAa IMOATOTOBKAa, KaTO C€ IOCTaBU
aKIIEHT BbPXY HEOOXOJUMOCTTa OT MOBEYE EMIUPUYHH JAHHU 32 Bh3pacTOBaTa
rpyna noj 14 ronuHu B JeKaTa aTieTHKa.

HEJL, 3SAJAYA, OPTAHU3ALIUA N METOAUKA HA N3CJIE/IBAHE
Ien u 3a0auu

Ileara Ha wu3cjJeABaHETO € ONTUM3UpAHE Ha KOHJMIIMOHHATA
noAroToBKa mnpu 12-13-roaumiHm jekoarieTd Ha 0a3aTa Ha CHHEPTreTHYHUS
e(eKT OT M3IOI3BAHETO HA JICKOATIICTHYCCKU MPETATCTBEHU YIIPaKHEHUS.

Peamu3upaneTo Ha mocTaBeHaTa IeJI HM3MCKBA pa3peliaBaHeTo Ha
JIOJIyIIOCTAaBCHUTE OCHOBHU 33/1a4M.

1.  IIpoyuBaHe Ha HAy4YHO-METOJIMYHATA JIUTEPATYpA.

2.  YcTaHOBSIBaHE CTETNEHTA W IIeJieBaTa HACOYCHOCT Ha M3IOJI3BAHETO
Ha MPENATCTBEHUTE YIPaKHEHHUS B TOATOTOBKAaTa Ha MOAPACTBAIIM JIEKOATIETH.

3. WscnenBane Ha cuHEpreTuyHus eQeKT Ha yhOpaxHEHUs 3a
MOHUTOPHUHT Ha MOJATOTBEHOCT Ha mojpacTBamiy 12-13-roaumnan 1eKoaTieTH.

4.  W3cnenaHe HHMBOTO Ha TMOArOTBEHOCT Ha JIEKOATIETH OT
Bb3pacroBaTa rpyna noj 14 r.

5.  MHzcnenBane Ha cuHepreTuyHusi €(EKT OT eKCIepUMEHTaIHa

METOJMKa ¢ pa3paboTeHa C MPEUMYIIECTBEHO MPUIIOKEHUE Ha MPENATCTBEHU
YIPa)XHEHUS B IOATOTOBKATA HA JICKOATJIETH OT Bb3pacToBa rpyna noj 14 r.

6. [IpoyuBaHe Ha MNPOMEHUTE HA KOPEIAUMOHHUTE B3aWUMOBPB3KH
MEXJy TOKa3aTeIuTe 3a HHUBOTO HAa JBUTAaTEIHUTE CHOCOOHOCTH CIel
MpUJIaraHe Ha METOAMKaTa C IMPEHUMYIIECTBEHO MpPUJIaraHe Ha MPENsTCTBEHU
YIIPa)XHEHUS BbB Bb3pacToBa rpyna moj 14 r.



Opranuszanus 1 MeTOAMKA HA U3CJIe[BaHe
Obexkm na uzcieoeane

OOeKkT Ha M3CJEIBAHETO € HUBOTO Ha JBUTATEIHUTE CIIOCOOHOCTH Ha
MOAPACTBAIIM, TPEHUPAILH JIEKa aTJIIETUKA, BbB Bb3pacToBaTa rpymna mnoj 14 r.

Ilpeomem na uzcneoeane

[IpenmMeTbT Ha U3CIEABAHETO € CHHEPreTHYHUAT €(QEeKT BbPXY
JBUTATEJIHATE CIIOCOOHOCTH MPU M3MOJI3BAHETO HA aTJIETUYECKU MPENSTCTBEHU
YIpaXXHEHUS NIPU NOAPACTBAIIU, TPEHUPAILX JIEKA aTJIeTUKa, BbB Bb3pacToBaTa
rpyna nog 14 r.

Memoou na uzcneoearne

3a peuiaBaHC Ha ITOCTABCHUTC 3ala4 0s1xa M3I0JI3BaHU CJICAHUTC HAYYHU
MCTOAM:

1. AHaau3 HA HAYYHO-METOAMYHATA JUTEPATypa.

B®B BpB3Ka ¢ MpoyduBaHe HAa CHCTOSHHETO Ha MpoOjema 1Mo JaHHW Ha
CTHeMaTu3upanara JuTeparypa Osxa OOCTOWHO MpYy4YeHW H TOMJIOKEHU Ha
KpUTHUYEH aHanmu3 132 HaydHO-METOAWYHU H3TOYHHKA, OT KouTo — 92 Ha
kupwiuna u 40 Ha JaTHHULA.

2. AHKETHO NpoyYBaHe.

C uen npoyyBaHe Ha MHEHUETO HA TPEHBOPUTE IO JIEKA aTJIETHKA 33 TOBA
0 KakBa CTENEH M C KaKBa HACOYEHOCT C€ U3MOJ3BaT MPEMATCTBEHUTE
VIpa)KHEHHUS B MOATOTOBKATa HA TOApACTBAIUTE JekoaTietu B bbarapus Oere
MIPOBEJICHO aHKETHO mMpoyuBaHe. [IpoBeneHo Oeme w3ciaeaBaHE MOCPEICTBOM
aHKeTHa KapTa cpen 64 OBIArapcku TPEHBOPHU MO JIeKa aTJIETUKAa OT Pa3IudHU
KIyOOBe B Is1aTa cTpaHa. 18 oT cenuanucTuTe paboTAT B HACETIEHU MECTa MO
30 000 nymm, 17 oT TIX W3BBPLIBAT AEHHOCT B HacesneHu Mecta mexay 30 000
u 100 000 gymm, a 29 OoT aHKETUPAHUTE TPEHBOPH Ca JIOKAJTU3UPAHU B TPAJOBE
¢ Hag 100 000 nymwm HaceneHue.

3. IIns10THO M3CJIeABAHE

ITocpencTBOM TMIOTHO HM3CJCABAHE HANpaBUXME MPOydYBaHE Ha
CUHEPIeTUYHHS, KOWTO JaBaT KOHKPETHH YNPAXKHCHUS KbM KOHIUIUATA Ha
MOAPACTBAIM JICKOATICTH. 3aJbJOOYCHHAT aHaNIM3 Ha pe3yiTaTuTe Oere



HACOYCH KBhM TOBa KAaKBM Ca B3aUMOJCHCTBUATA B pPa3BUBAHETO Ha
JIBUTATEITHUTE CIIOCOOHOCTH B TPEHUPOBBIHUS TIPOIIEC.

Cpuio Taka C H3CIENBAHETO CE€ MPOYYHM CHHEPreTHMYHUAT €(QEeKT Ha
yIIPpKHEHUS 3a MOHUTOPHUHT Ha IOATOTBEHOCTTa Ha mojapacTBamuy 12-13-
TOJIMIIIHU JieKoaTieTu. Pe3ynraTtute usnon3Baxme 3a 0aza 3a pa3paboTBaHe Ha
METOJIMKA 3a TIOJITOTOBKA Ha JICKOATJICTH BBB Bh3pacToBara rpyma moj 14 r. ¢
MPUOPUTETHO H3MOJ3BAaHE Ha TIPEMATCTBEHU YIPAXKHEHUS. YTIPAKHCHUATA,
MIPUJIOKEHH B U3CJIEABAHETO, Ca OCHOBA 3a TECTOBA OaTepusi, TECTUpAIla HUBOTO
Ha TOJTOTBEHOCT Ha JeKoamieTH Ha 12-13-rogumiHa BB3pacT MpeaW W Clien
NPWIOKCHHUE Ha MO-TOPE CIIOMEHATaTa METO/IMKA.

B ekcnepuMeHnTa ce BKIounxa 36 JIEKOATIIETH OT TPYIMHUTE 3a HadyaJlHA
cnioptHa cnenuanusunanusa Ha ki1yoosere KJIACA u AK ,,ITaen I1aBioB®.

4, CniopTHONEAATOrHYeCKHU eKCIePUMEHT.

OCHOBHMAT TENAarorMueckd EKCIIEPUMEHT Oe TPOBEJCH B PaMKHUTE Ha
eJIHa CIIOPTHOChCTE3aTETHA TOIUHA.

Konrponnara rpymna (KI') ochiiecTBsiBalie yueOHO-TPEHUPOBBYCH MPOIIEC
no aeicrBamara Enunna nporpama (EIT) no neka atieTtuka.

ExcnepumenTannaTta rpyma TpeHHUpaIle [0 TPEHUPOBBYHA Iporpama
BBPXYy OCHOBaTa Ha pa3paboTeH OT Hac ekcrnepumeHTtaneH moaen (EM) 3a
NOATrOTOBKA Ha MOJAPACTBAILM JIEKOATIETH C MPEUMYILIECTBEHO HM3IMOJI3BAHE HA
OPEMSITCTBEHU  yIpakHeHus. Toil e cbhoOpa3eH ¢ U3HMCKBAaHETO 32
OPUEMCTBEHOCT Ha TPEHUPOBBYHOTO HATOBAapBaHE Ype3  IOCTEINEHHO
NOBHINIaBaHE HAa o0eMa M Ha MHTEH3MBHOCTTA, Ha 0a3zara Ha MPHUHIUIHUTE 3a
BBJIHOOOpPA3HOCT HAa HATOBAPBAHETO, €JWHCTBO Ha 0O0IIaTa M CrelHalHaTa
MOATrOTOBKA, CACTEMHOCT U HUKJIMYHOCT Ha TPEHUPOBBUYHHUS MPOLIEC.

Cnazeno e ycioBueto cboTHomeHueTo Mexay b®OII u COII, uznon3paHo
B EIl npe3 erana Ha criopTHa MOATrOTOBKA Ha MOAPACTBAIIM JEKOATIETH, J1a CE
3aIa3y U B IPEII0KCHHUS OT Hac anTepHaTuBeH HOB EM (Tabu. 2).

Tabmmua 2 Cvomuowenue (6 %) medxncoy bazosa gusuvecka noocomosxa (bDII) u
cneyuanna ¢usuvecka noocomoska C®DII npes emana Ha HaAyaiHa CNOpmMHA NOO20MOBKA
cnopeo EIl u nosus EM

TpeHnnpoBbYHA MpoOrpamMa Bunose ¢pusnuecka moaroToBKa
b®II Coll
EIl 75 % 25%
EM 75 % 25%

PasnpenenenneTo Ha TPEHUPOBBUYHUTE 3aHUMAHUSA MPE3 CEIMHUYHHS
LIMKBJI B U3MNOJ3BaHATa €JUHHA MporpaMa 3a MOATrOTOBKA MO JIeKa aTJeTHKa U
Halnara rnporpama e eaHakBo (Taonuna 3).

Kontponnara rpymna B u3cieqBaHeTO BOJIM MOJTOTOBKA MO TPaAUIMOHHO
npuiaraHata EnuHHa mporpamMa, B KOATO pa3BUBAHETO Ha OCHOBHUTE
JIBUTATEJTHU CIIOCOOHOCTH CE peain3upa Ype3 KIACUUECKH CPeJCTBA U METOIU.




Tabauna 3 Pasnpedenenue na mpeHuposbUHUME 3AHUMAHUS NPe3 CeOMUYHUS YUKDIL

[Tonengennuk Tpenupoka — 90 MuH.
BropHuk ITounBka
Cpsna Tpenuposka — 90 MuH.
YeTBBpTHK IlounBka
[Terbk Tpenupoka — 90 MuH.
Cwbota Tpenuposka — 90 MuH.
Henens ITounBka

3a TmoBUINIAaBaHE Ha UBAPHKIMBOCTTa Ca M3IOJ3BAHU MPEIUMHO
paBHOMEpHO OsiraHe ¢ HUCKA U CpeJHa WHTEH3UBHOCT, OSraHE C MPOMEHIIUB
TEMII, KAaKTO M YIOPAKHEHUS, W3MBJIHIBaHM T10J ¢dopmMara Ha Kpbrona
TpeHupoBKka. Pa3BuBaHeTO Ha OBp3WHATA € OCBHIIECTBSIBAHO 4Ype3 CIEIUAHU
OeroBu ynpaxxHeHus, yckopuTeaHo Osrane Ha 40—50 M, mpoOsArBaHe Ha OTCEYKU
ot 20-30 M, cTapTupaHe OT Majail U BUCOK CTAPT, KAKTO U MPEMUHABAHE OT
neko B Obp30 Osirane 1o curHaji. CuiioBaTa MOATOTOBKA HA JOJHUTE KPAHHUIIU €
Owna peanu3upaHa OCHOBHO Upe3 KOMIUJIEKCEH M TOBTOPEH METO/I, BKIFOUBAIIU
pa3HOOOpa3HM YNPaKHEHUS C pa3IMyHa WHTEH3UBHOCT M HATOBapBaHE.
CpencrtBarta 3a pa3BUBaHE Ha I'bBKABOCT U B TPEHUPOBBUYEH MPOIIEC Ca C aKIEHT
BBPXY MO-00IIHM YIPAKHEHUS U UTPH ChC CPABHUTEITHO HUCKA KOOPAMHAIIMOHHA
cinoxkHocT. OOydeHHMETO B OBJAJJBAHETO HAa TEXHUYECKUTE YMEHHUS B
JTUCHUTUIMHATE CKOK IBKMHA U CKOK BUCOUYHHA € MPOBEJICHO 110 U3UCKBAHUS Ha
EIl, xakTO Npuio)Kuxme U B EKCIIEPUMEHTAITHATA METOIUKA.

5. CnopTHO-nearornyecko TecTupaHe.

3a uenuTe Ha MNWJIOTHOTO U3CIEIBAHE M OCHOBHHUS IM€IarOTMYECKU
EKCIIEpUMEHT  Oelle  pealiM3upaHo  CIOPTHO-TEJArOTHYECKO  TECTUPAHE,
peanu3upano upe3 18 cranaapTU3UpaHu TecTa:

Tect Nel (T1) - Bseane na 20 m om 6ucox cmapm cC uzmepeane Ha
nokazameis ,, 6peme ",

TecTpT ce mpoBeXkJa Ha MHUCTa C TapTaHOBO IOKpuTHe. M3cnenBanure
JULA CTapTUpaT CaMOCTOSATEIHO OT BHUCOK cCTapT. Bpemero ce oruura C
(bOTOKIIETKH, TOCTABEHN HA CTapTa U Ha (PUHAIA HA MPOOsTBaHATA TUCTAHIIHS, C
touHoCT A0 0,01 cekynau.

Tect Ne2 (T1 1) - Bseane na 20 m om eucox cmapm ¢ usmepsane Ha
nokazameins ,,6poi Kpauku .

TecTpT ce MpoOBEXkJa HAa MHUCTAa C TapTaHOBO IOKpuTHe. M3cnenBanure
JUIa CTapTUpaT CaMOCTOSITETHO OT BHCOK CTapT M MPOOSATBAHETO CE€ 3acHeMa
MOCPEICTBOM BHAEOKaMepa. bposaT Ha KpadykuTe ce ompeAess 4pe3 MOCIEaBaILl
BHJICOQHAJIN3.



Tect Ne3 (T2) — bseane ma 10 m nemaw cmapm c uzmepeéane Ha
noxkaszameisi ,,8peme .

TecThT ce mMpoBexkAa HAa MUCTAa C TapTaHOBO Mokputue. M3cneaBaHute
JUIa CTApTUPAT CAMOCTOSITETHO OT BUCOK CTapT W MpoOsrBaT mMakcumaiaHo 20
M. Bpemero ce otumta ¢ OTOKIETKM TOcTaBeHH Ha 10-1 MeTBp OT
MpoOsATrBaHOTO pa3cTosiHue U Ha ¢uHana. Mzmepsaneto e ¢ TounocT 10 0,01 cek.

Tect Nod (T2 1) - bacane na 10 m om nemsaw cmapm ¢ uzmepséaue Ha
noxasamens ,,Opou Kpauxku “.

TecThT ce mpoBexkaa Ha MUCTA C TapTaHOBO MokpuTHe. M3cnenBanure
JUIA CTapTUPAT CAMOCTOSITENIHO OT BHCOK CTapT M MPOOSTBAaHETO C€ 3acCHEMa
IOCPEJICTBOM BHUEOKamepa. bpoaT Ha KpaukuTe ce OIpejelis Yype3 MOCie/1Balll
BUJICOAHAIIN3.

Tect Ne5 (T3) — T-Tecm ¢ uzmepsane Ha noxazamens ,,8peme .

TecThT ce mpoBek/1a Ha MUCTA ¢ TAPTAHOBO MOKpUTHE. YeTHpu KoHyca ce
nojapexxaar BbB  (Qopmara Ha OykBata , 1. Konyc A  mapkupa
craproBara/unannara no3unus. Konyc b ce nocrass Ha pascrosaue 10 metpa
B npaBa nuHus npea koHyc A. Konycute B u I' ce pasnosarat Ha 5 meTpa BiIsIBO
U BASICHO OT KOoHyc b, 00pa3yBaiiku XOpu30oHTaJIHAaTa 4yacT Ha ,,‘‘-oO0pa3HaTa
¢urypa. U3crnenanoTo juie 3amouBa TeCTa OT BUCOK CTapT mpu KoHyc A. B
Ta3M TOYKA Ca Pa3MOJIOKEHH (POTOKIETKH, KOUTO OTYUTAT BPEMETO C TOUHOCT 0
0.01 cexynau.

Crnent ctapTOBUSI CUTHAJ, YYaCTHUKBT:

»  bsra npaBo Hanpen kpM KoHyc B 1 TO 3a00mKais OT JsBaTa

CTpaHa;

> [IpoabikaBa CTpaHMYHO JIBUKEHUE HAISICHO KbM KOHYC I,

KaTo JOKOCBAa OCHOBAaTa My C pbKa;

»  Cren ToBa ce MPUIABMKBA CTPAHUIHO HAJISIBO KbM KOHYC B 1

CBIIO JIOKOCBA OCHOBAaTa MY C pPbKa;

> Bpsiia ce kbMm koHyC B, KaTO 10 3a00MKaIs OTISICHO;
»  CnenBa Osirane oOpaTHO Ha3aj J0 CTapTOBATa MO3UIUS MPU

KOHYC A, KBJIETO C€ CIIHPa BPEMETO.

Tect N6 (T4) — Cosanxoso 6seane 3x50 m ¢ usmepsane Ha noxkazamens
,,8peme “.

TecThT ce mpoBexkAa HAa MUCTAa C TapTaHOBO MOKputue. M3cnenaBaHute
JUIa CTapTUpAT HWHAMBUIYATHO OT BHUCOK cTapT. Bpemero ce oruuta C
xpoHoMeTsp ¢ ToyHOCT 10 0,01 cexynau. Bceku ydacTHUK Osira HM3LSJIO B
cOoOCTBEH KOpUIOp. YYACTHHKBT MpoOsATBa paszcrtosiuue oT 50 meTpa B mpaBa
JUHUSA, KaTo B Kpas My JOKOCBa KpailHaTa JUHUS ChC CTHIAJIOTO HAa €JUHUSA
Kpak, oopbia ce psi3ko Ha 180 rpagyca m mpoabikaBa OsraHeTo oOpaTHO B
chust Kopuaop. DuHMIIMpaHeTo € Ha MICTOTO Ha CTapTa Clel Karo ca
npoOsiranu Tpu 50-meTpoBu oTceuku uiau oo61mo 150 metpa (3x50 m).

Tect No7 (T4 1) — Cosanxoso 6scane 3x50 m ¢ usmepeame Ha
nokazameis ,,nyac .



Bennara cien npukirouBaHe Ha cOBaJIKOBO OsiraHe 3x50 M ce u3mepBa
IIyJICOBAaTa 4Y€CTOTA HA YYACTHHUKA B MMPOABILKEHUE HA 60 CEKyHIH.

Tect Ne8 (T5) — Ckok Ovnorcuna om msacmo ¢ 08a Kpaka ¢ uzmepeane Ha
noxazameins ,, ObaxicuHa *“.

TecTbT ce mpoBexJIa C TOMOIITa Ha TeH30MIaTGopMa U poOJIETKA.
Y4acTHUKBT 3aeMa M3XOJHO TIOJIOKEHHE BBPXY TeH3oIIargopmara, Kato
NpBCTUTE Ha CThIAjaTa ca TMOJPAaBHEHHM C MpeaHus pbO Ha HelHara
MOBBPXHOCT. Pa3pemiaBa ce cnomararener Max ¢ pbuere. CKOKBT c€ U3IbIHABA
OT MSCTO, C €IHOBPEMEHHO OTTJIACKBaHE Ha JBaTa Kpaka. Pa3ctosHuero Ha
CKOKa Ce M3MepBa ¢ poJieTka — OT pb0a Ha TeH3oIuiaTdhopmaTa 10 Hal-OIU3KHUS
Oener, ocTaBeHa OT y4YaCTHUKA MpPH MPU3EMSIBAHETO, B HJACATHHUS CiIydyal ce
CUUTa OTNEYaThKBT OT MeTUTE. M3MEepBaHETO CE€ M3BBPILIBA B CAHTUMETPH, C
tounocT 110 0,01 cm.

Tect Ne9 (TS5 1) — Crox Ovroicuna om msacmo ¢ 08a Kpaka ¢ usmepeane
Ha nokazamens ,,cuia ‘.

[Tpu m3nbanenuneto Ha Tect Ne§ TeH3omnaTdopmara peructpupa cuiara,
MPUJI0KEHA OT YYaCTHHKA MPU OTCKOKA.

Tect NelO (T6) — Bepmuxannu noockoyu ¢ 08a kpaxa 3a 30 cexynou c
usMepeane Ha NoKazameius ,,CpeoHa UCO4YUHa *.

TecTbT ce mpoBexkaa Ha TeH3oIIATGOpMa. YUYACTHUKBT 3a€Ma H3XOJHO
MOJIOKEHHE, CTHIIBAMKM C JBaTa Kpaka BbpXY IiaTdopmara, KaTo pblieTe ca
NOCTaBEHU Ha KPBbCTa U CE MOAABPKAT B TOBA MOJIOKEHUE MPE3 LSIOTO BpEME
Ha Tecta. Ciej cCurHaji 3a cTapT Ha TeCTa YYaCTHUKBT U3ITbJIHSABA HEMIPEKbCHATA
nopeaniia OT BEPTUKAJIHUA MOACKOUM B MpoJbkeHue Ha 30 cexyHau, KaTo ce
CTpEMHU Ja MOAAbpPKAa MAKCHMaJIHA BUCOYMHA M MaKCHMalHa YecToTa Ha
nojickonute. Besko oTckayane U mpu3eMsBaHe TPsSOBa Ja c€ U3BBPIIBA U3LISIO
BBPXY TeH3oIaTdopmara, 06€3 IONBJIHUTETHU JBWKEHUS C PBIE WM Kpaka
U3BbH yCTaHOBeHaTa TexHHKa. OT TeH3omiaTdopmara ce U3BIUYAT CIICTHUTE
NOKa3aTeNu 3a aHaJIM3: CPeJHATa CTOMHOCT Ha BHCOYMHATA HAa MOJCKOLUTE,
cpeaHaTa CTOMHOCT Ha CUJIaTa Ha OTJIACKBAHE OT OMOpaTa U CpeaHaTa CTOMHOCT
Ha MNOJIbp)KaHaTa BepTUKalIHa CKopocT. 3a aHanm3a Ha Tect NelO ce B3uma
NpeaBU/I ,,CpeIHaTa BUCOUYHUHA .

Tect Nell (T6_1) — Bepmuxannu noockoyu ¢ oa kpaxa 3a 30 cexynou c
usmepseamne Ha noxkazameis ,,CpeoHa cuia ‘.

3a ananu3a Ha Tect Nell ce B3uMar mpenBua MOKazaTeNHUTE 3a ,,CpPEAHA
cuia‘ OoT MpoBeXAaHeTO Ha BeprukaneH noackok 3a 30 cekyHau.

Tect Nel2 (T6_2) — Bepmuxannu noockoyu ¢ 0éa kpaka 3a 30 cexynou c
usmepeane Ha noKazameJis ,,CpeoHa ckopocm .

3a ananu3a Ha Tect Nell ce B3uMaT mpeaBuj MOKa3aTeNUTe 3a ,,CpeaHa
CKOpOCT® OT mpoBexkAaHeTO Ha BepTrukaien noackok 3a 30 cexyHau.

Tect Nel3 (T6 _3) — Bepmuxannu noockoyu ¢ 0sa kpaxa 3a 30 cekyHou c
uzmepsaue Ha nokazamejs ,,nyac .



Crnen mnpukiaouBaHe Ha yrpaxHeHuero Beptkamen mnoackok 3a 30
CEKYH/IU C€ U3MepBa MyJICOBAaTa YECTOTa HA YYaCTHUKA.

Tect Nel4 (T7) — Tpoen keneypyeuoen ckox ¢ uzmepeane Ha NOKA3amens

,, ObJIdHCUHA .

TecThbT ce mpoBexJa Ha paBHa TBHPAA IMOBHPXHOCT C MOMOINTAa Ha
poJieTKa 3a M3MEpBaHE Ha JBJDKMHATA HAa CKoka. M3X0omMHOTO molsioxkeHue € ot
MSICTO, C €THOBPEMEHHO MMOCTABEHU CThIaja 3aJ]] CTapTOBA JIMHUS. Y YaCTHUKBT
W3MBJHIBA TPU TMOCJIEAOBATEIHU TOACKOKA Hampea, OTTIAacKBaKu ce U
NpU3EeMSIBaiKM CE€ Ha JIBa Kpaka €IHOBPEMEHHO CJieJ] BCEKU CKOK, 0e3 may3a
Mexay TaxX (B cTuil "keHrypy"). Pa3peimaBa ce M3MOA3BaHETO HA Max C pbLETE
3a TMOJIoMaraHe Ha JABWXKEHUETO. V3MepBaHETO ce U3BBpIIBA OT CTapTOBATA
JUHUS 10 Hal-OM3Kara ciefa OT MeTUTe NMpu (UHAIHOTO MPU3EMSBAHE CIE
TpeTHsi CKOK. MI3MepBaHeTo ce M3BBbPIIBA B CAHTUMETPH ¢ TouHOCT 70 0,01 cm.

Tect Nel5 (T7 1) — Tpoen keneypysuden Cckox ¢ uzmepsane Ha

noxasameis ,,8peme "

[Ipu u3nmBIHEHUETO HAa TECTHT TPOEH KEHIypyBEJCH CKOK, U3IBJIIHEH IO
onucanue Ha Tect Nel3, ce oTunTa BpeMeTO 3a U3MIBJIHEHUE HA YIIPAXKHEHUETO C
xpoHoMeTwp ¢ TouHOCT 10 0,01 cexynau.

Tect Nel6 (T8) — Bepmuxanen omckoxk ¢ 08a Kpaka ¢ uzmepseamne Ha

nokazames ,, GUCOUUHA .

TecTbT ce mpoBexkaa Ha TeH3oIIATGOpMa. YUYACTHUKBT 3a€Ma H3XOJHO
MOJIO’KEHHE, CTHIIBAMKY C JIBaTa Kpaka BbpXy TeH3oruiaTdopmara. M3sbpiiBa ce
NOJCKOK OT MSCTO C JIBa Kpaka C MaxX Ha pbLUETe M MNPEIBAPUTEIIHO
NpYXUHUPAIIA JBUWXKEHUST B KojeHeTe. OT JaHHUTE Ha TeH3oImiaTdopmara ce
B3UMAaT MpEIBHJ 32 W3CJIECABAHETO BHCOYMHATAa HAa OTCKOKA, CWJaTa Ha
OTJIaCKBaHE OT ONOpATa M BEPTHKAJHATa CKOpPOCT. 3a aHanu3a Ha Tect Nel6 ce
B3MMa MPEABUJ ,,BUCOUNHATA .

Tect Nel7 (T8 1) — Bepmukanen omckoxk ¢ 08a Kpaka ¢ usmepeane Ha
nokazameins ,,cuia ‘.

3a ananu3a Ha Tect Nel7 ce B3UMAT npeaBuj MokasaTeanuTe 3a ,,cuiaa“ or
MpOBEXKAaHETO HA BepTukaneH OTCKOK C Ba Kpaka.

Tect Nel8 (T8 2) — Bepmukanen omckox ¢ 08a Kpaka ¢ uzmepeame Ha
nokaszameis ,,ckopocm

3a ananu3a Ha Tect Nel8 ce B3uMarT npeaBua MOKa3aTENUTEe 3a ,,CKOPOCT

OT MPOBEKJAHETO Ha BepTukaieH OTCKOK C JiBa Kpaka.

6. MaTeMaTHKO-CTATHCTHYECKH METOIHU.
3a 00paboTka Ha TMOJYyYEHUTE EMIOUPUYHU JaHHM OsXa U3M0JI3BaHU
CHEIUANTN3UPAH  MATEeMaTUKO-CTATUCTUYECKH METOJM C T[OMOINTa Ha
codpryeprute npoaykra IBM SPSS Statistics (Version 27) u Microsoft Excel.
B 3aBucuMoOCT OT 11enuTe 1 3a1auyuTe Ha W3CJICIBAHETO, KAKTO M OT THMA
Ha JaHHUTE, 0sXa MPUIOKEHH CIETHUTE CTATUCTUYECKH TTOIXOIH:



> AHAJIM3 HA KOPEeJANMOHHM 3aBHCUMOCTH: 3a IEIUTE Ha
MUWIOTHOTO U3CJEBaHe Oelle MPUIOKEH KOPETAlMOHEH aHajau3 3a
YCTaHOBSIBAHE HA B3aMMOBPB3KU MEXIY OTACITHUTE aTJIETUUYECKU TECTOBE.

> Bapuanuonen anajau3: 3a BCEKM U3MEpPBaH MoKa3aTen 0sxa
W3UHCIICHU OCHOBHU ONMUCATETHU CTAaTUCTUKU — CpeJHA apUTMETHYHA
CTOMHOCT, CTaHAApPTHO OTKJIOHEHHWE, MHUHUMAIHM U MaKCHUMaJTHU
CTOMHOCTH, C LIEJ OIpe/AeIsHE HA HUBOTO HA MU3MEPBAHUTE MOKA3aTeNd U
TAXHATa BAPUATUBHOCT, KAKTO B HAYAJIHUS, TaKa U B 3aKJIIOUUTEITHUS €Tall
Ha OCHOBHOTO M3CJI€/IBaHe.

bemie wu3BbpIIeH CpaBHUTENEH aHajiu3 3a YCTAaHOBABaHE Ha
CTATUCTUYECKH 3HAYMMU Pa3JIMKU. 3a OIlEHKAa Ha edeKTa OT MPHIOKeHaTa
METOJMKAa BBB BCSKa TIpyna (EKCIEpUMEHTallHA U KOHTpPOJIHA) Osixa
u3Moa3BaHu t-kputepuilt Ha CTIOABHT 32 3aBUCUMH U3BAJIKU.

3a cpaBHsBaHE Ha [IBETE HE3aBUCUMH Tpynu (KOHTPOJIHA U
eKCTIiepruMeHTa Ha) Osxa npwioxkeHu t-kputepudi Ha CTIOOBHT 3a
HE3aBMCUMM W3BaJIKW B HayajJHUsA W 3aKIIOYUATEIIHUS eTalm  Ha
U3CIIEABAHETO.

HuBoTto Ha cratuctrdecka qoctoBepHOCT 6¢ mpueto Ha p<0.05.

ETanu Ha u3ciieiBaHeTo

N3cnenpanero Oelre OCHIIECTBEHO B pAMKUTE Ha JIBE TOJMHU U TIPEMUHA
pe3 CIeTHUTE eTalln:

1. TlpoyuBane, obollaBaHe W aHAJIU3 HA JIMTEPATYPHUTE U3TOUHHIIU IO
npoOiema.

2. Cp3gaBaHe Ha OpraHU3alMOHHO-METOJUYHM MPEANOCTABKH 32
u3clieiBaHe eeKTa OT METOJIMKA C MIPUOPUTETHO M3IOJI3BAHE HA MPENSATCTBECHU
yIpaXKHCHUS B €Tara Ha HadaJHa CIIOPTHA MOJTOTOBKA MPHU JIEKOATIIETH.

3. TlpoBexknaHe Ha MpEIBAPUTEIIHO H3CJIEABaHE, C KOETO Ja C€ MPOydYH
CUHEPIeTUYHUAT €()EeKT Ha YIPaKHEHUS 32 MOHUTOPHHT Ha TOJTOTBEHOCTTA Ha
noapacTBamny 12-13-roaumrHu JIeKoaTICTH.

4. [TlpoBexxmaHe Ha TMPEABAPUTEIIHO TeCTUpaHE Ha GOPMHUPAHUTE
eKCIIEpMMEHTAIHA U KOHTPOJIHA TPYIIH.

5. OcpblecTBIBaHEe Ha CIOPTHO-TIEJArOTMYECKH EKCIIEPUMEHT 3a
paskpuBaHe edeKTa OT TPHOPHUTETHO M3IMOJ3BaHE Ha MPCMATCTBEHH
YIpaKHEHUS.

6. OOpaboTka M aHaIU3 Ha PE3yJTATUTE, IMOJYYEHU OT IPOBEACHUTE
W3CJIeIBaHUS.



AHAJIN3 HA PE3YJITATUTE

AHAaJIM3 HA Pe3yJITATHTE OT NIPOBEICHOTO AHKETHO NIPOY4YBaHe

Cnen 00paboTBaHETO HA JAHHUTE OT AHKETHOTO JIOMUTBAHE YCTaHOBHU, Y€
MHOTO TOJIIMA YacT OT TPEHBOPHUTE BKIIOYBAT MPEMATCTBEHUTE YINPAKHECHUS B
MeToauKaTa cu 3a paborta c mnoxpactBam. 98,4% OT aHKETUpaHUTE ca
MIOCOYMJITH TTOJIOKUTEICH OTTOBOP HA 33/IaJICHHs OT HAaC BBIIPOC ,,BKITt0UBaTe M
MPENsSTCTBEHU yNpaxxHeHus B paboTtara cu ¢ noapactBauu?”’ (Gurypa 10).
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®urypa 10 Pasnpeodenenue Ha omeogopume OMHOCHO  BKIHOYUBAHEMO HA
npensimcmeeny YnpajcHeHus 8 pabomama ¢ noopacmeauyu.

JlexoaTneTnyeckuTe TPEHBOPH TMPEUMYIIECTBEHO paldOTAT KaKTO C
MOACKOILY HAJl NPEHSATCTBUS, TaKa U C YIPAXKHEHUS C MPENATCTBUS HA MSICTO U C
yopaxkHeHus ¢ npenstctBus 3a puThbM. Hag 70% oT cnopTHUTE Menaro3u
MIOCOYBAT, Y€ M3IOJI3BAT U TPUTE TPyNHU YNpaKHEHUS B MeToaukarta cu. [lpu
BBIIpOca ,,Kol BUA yIpaKHEHUS! ¢ MPENSATCTBUS MPEANOUYNTATE Ja U3I0I3BATE B
paborata cu ¢ mogpactBamm’” (Purypa 11) cMe ganm Bb3MOKHOCT 3a TOCOYBAHE
Ha MOBeYE OT €UH OTTOBOP.



yﬂpa?ﬂHeHHﬂ C NIpenmATCTBHA Ha
MHACTO

Ilockonu HaQ NpenaATCTBHA

IIpenaATcTBeHH YIPAKHEHHA 32
PHTBM
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®urypa 11 Pasnpedenenue Ha omeosopume OMHOCHO KOU BUO YHPANCHEHUS C
npensimcmeus ce npuiaa om mpenbopume npu paboma ¢ noopacmeauyu.

Nudopmanusita, dye ce H3MON3BAT BCHUYKH IO-TOpe H30pOEHU Tpynu
YIPa)KHEHUS HAII'BJIHO PE30HUpPA C JAHHUTE OT CeABaIIus 3a7a/IeH BbIipoc — ,,C
KakBa IIeJ BKJIIOYBATE YNPAXXHEHHS C TPEMSATCTBHSA NpH paboTaTta BU MPHU
noapactBanu?”’ (®durypa 12). TonssM MHPOIEHT OT TPEHBOPUTE H3OHpPAT
yOpaXHEHUATA C TMPENITCTBUSA, KaKTO 3a Jla TMOA0OpAT JBUraTeHUTE
CIIOCOOHOCTH Ha CbCTE3aTeMTEe CH, Taka W 3a YCHBBPIICHCTBAHE Ha
TexHuueckute ymeHud. 13,10% ot aHkeTupaHUTE ca MOCOUYMIIM, Y€ BH3/ICUCTBAT
caMO 32 pa3BMBaHE Ha JIBUTATEJIHU KAayeCTBa C MPEMSITCTBEHU YIPaXKHECHUS, a
ensa 4,90% ru ynotpebsBat camo 3a MoJ00psSBaHe Ha TCXHHUKATA.



HOI[OﬁpH BAHE¢ Ha TeXHHKAaTa

IlonobpsiBane Ha
JABHTaTeIHATE KA4eCTBa
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durypa 12 Pasnpedenenue Ha omeogopume OMHOCHO Yelma HA BKIOUEAHEMO HA
VIPAXNCHEHUAMA C NPensimcmeus npu paboma ¢ NOOPACmeauiu.

C 1meneHacoyeH BBIOPOC KOWM  JIBUTAT€IHH  CIIOCOOHOCTHM  Ha
MOJIPACTBAIIUTE Pa3BUBAT TPEHBOPUTE C MPETSITCTBEHUTE yrpaxxHeHus (Purypa
13) craHa sicHO, Y€ MOYTH BCUYKU CHEIUATUCTH Ca €IUHOJYIIHUA - T€ pa3uuTart
Ha TPEMNSATCTBEHUTE YIPaKHEHUS 3a MOAO0OpsiBaHE Ha KOOPAMHAIIMOHHUTE
CIIOCOOHOCTH Ha CbhCTE3aTENUTE CH. bbp3MHAa W THBKABOCT CBIIO HMAT
MPUOPUTET B oTroBopute. MHTEpeceH (akT e, ue Meaaro3uTe HEOCHOBATEITHO
npeHeOperBsaT  MPEMSTCTBEHUTE  YINpaKHEeHUs  3a  MoAoOpsiBaHe  Ha
u3pBxKIMBocTTa. CamMo YeTUpuMa TPEHBOPU ca HM30palu KaTo BapuUaHT 3a
OTTOBOP TOBA Ka4yecTBO.
[Ipu TO3U BBIPOC Ja0XME BB3MOKHOCT J]a C€ JajaT MOBEY€E OT €IMH OTIOBOP.
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durypa 13  Pasnpedenenue Ha omeosopume OMHOCHO MOBA KOU OBUSAMENTHU
Kauyecmea HA noopacmeawjume mpeHbopume umam 3a yen 0a pazeusm ¢ U3NOA36aHUmMe
Npensimcmeenu YnpascHeHusl.

Ha Bbnpoc ,,KakBu ynpaxxuenus ¢ 6sirane mpe3 NpensaTCTBUs BKIOYBATE
B pabotata cu?”’ (durypa 14), KOUTO CBHIIIO UMAIlle BE3MOXKHOCT 3a IOBEYE OT
€IUH OTrOBOp, Ca MOCOYEHU 24 MBTHU ,,CIICHUATHU OCTOBU YIPAXKHEHHS TPe3
npensaTcTBus”, a 21 — ,0sraHe Ha MPENSATCTBUS MPU OOJIEKYECHU YCIOBHUSX W
ToBa ca 06110 70,30% ot n3bopuTe Ha TPEHBOPHUTE.
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®urypa 14 Pasnpeoenenue Ha omeoopume KAKGU YNpAdCHeHUs ¢ Osieane npes
npenamcmeus mpeHbopume 6KaOY8AM 8 pabomama cu ¢ NOOPACmMeauju.



AHaJIU3 Ha Pe3yJITATHTE OT POBEACHOTO MUJIOTHO M3CJIeABAHe

BbB Bpb3ka ¢ pemaBaHETO HAa TpeTaTa OCHOBHA 3ajada oOT
OUCEePTALlMOHHUS TPyl Oelle MOArOTBEHO M MPOBEAECHO H3CIEABAaHE Ha
CUHEPreTUYHUsl e(QeKT Ha YIOPaKHEHHUs 3a TeCTHUpaHEe Ha HUBOTO Ha
MIOATOTBEHOCT Ha MOAPACTBAIIM JIEKOATIETH OT FPYNHUTE 3a HAYaJHA CIIOPTHA
IIOATOTOBKA B JIEKATA ATJIECTHUKA.

3a1p100YEHUAT aHaIu3 Ha pe3ysiTaTuTe Oelle HaCOYeH KbM TOBAa KaKBU
ca B3aUMOJICUCTBHSTA B PA3BUBAHETO HA JBUTATEIHUTE CIIOCOOHOCTH B Mpoleca
Ha TPEHUpPOBBYHUA mpouec. OT MPOBEACHOTO H3CIEIBAaHE CTaHA SICHO, Ye
YIPaXHEHUsATa OT HACTOSILETO M3Cie/iBaHe Ouxa MOTiu Ja ObJaT MoJen 3a
MOHHUTOPUHI Ha TMOATOTBEHOCTTa HA mojapacTBamid 12-13-roauinHu aTiaeTH.
Cpuio Taka JOKa3aHUSAT CHUHEPreTHYeH e(eKT Ha YNpaKHEeHUsTa HHU JaBa
OCHOBaHHE, 4e Te OMxa MOIUIM Jia ObJaT OCHOBA 3a pa3padOTBaHE HA METOAMKA
3a MOJArOTOBKA Ha MOJAPACTBAILM JIEKOATIIETH C MPEUMYLIECTBEHO MpUJIaraHe Ha
NPENSATCTBEHU YIPAKHEHUS.

3a u3cnenBaHe Ha Obp3MHATA U CKOPOCTHUTE CIIOCOOHOCTH HM3IOJI3BAXME
cinegHute TectoBe: 20 M cupuHT, 10 M CIPUHT OT JieTdi ctapt U T-TecT.

B cnpuntoBure Osiranus Ha 20 M u 10 M JeTdmr crapt uU3MEpUXMeE
pesysiTata Ha IpoOsSTaHOTO Pa3CTOSTHUE B CEKYHAM € (POTOKIETKH, KAaKTO U Opos
KpaykH, C KOUTO C€ M3MHHAaBa JUCTAaHLHUITA OT BCEKU chcTe3aresl. OTHECOXME
KbM ciieqHata gopmyna V = S/t, kpaeto V e Obp3uHa, S — MU3MHUHAT BT — B
HaIlIMs ciydail Opol Kpayku, W MOTHhPCUXME KOpEeTallMOHHA 3aBHUCHUMOCT.
N3uncnuxme U CTOMHOCTTA Ha CKOpocTTa B M/ceK. ChIO Taka ChIIOCTABUXME
CKOPOCTTa MEXIY U3BMHUHATOTO PA3CTOSHUE U C OPOS KPAuKH.

Hamnpapenust xopenanuoHeH aHanu3 Ha Tecta Ha 20 m (TaGmuma 5)
MoKa3a, 4e CWiiaTa Ha 3aBUCUMOCT MEXIy JIBaTa Tokazarelis pe3ynaTaT u Opoii
Kpauykl € 3HAYuTEJIHA, 3aBHCUMOCTTAa € BB3XOJAIlAd, M CTaTUCTHYECKU
chiecTBeHa. KopenalmonHara 3aBUCUMOCT MEXIY CKOPOCTTa U OPOSIT KPAuKH €
3HAQYMTEJIHA, HU3XOJMINA M CTaTUCTHUYECKM 3HaunMa. Mnm ¢ HapacTBaHe Ha
CKOpOCTTa HaMaJsiBa OposT Ha KpaukuTe. [Ipu aHaM3 Ha moKa3zaTenuTe BpeMe U
CKOpPOCT KOpEJIALIMOHHATa 3aBUCUMOCT € MHOIO TOJIsIMa, HU3XOJAIA U
CTaTUCTUYECKHU 3HAYMMA.

Taoauna 5 Kopenayuonen ananusz na cunepeumuunus epexkm na mecma 20 m.

20m CKOPOCT BpeMe opoii
KpPa4KH
CKOpOCT 1
BpeMe 0,983 1
Opoii Kpauku 0,629 0,673 1

Hanpasenusit xopenaunoHeH aHanu3 Ha tecta Ha 10 M sersam crapt
(Tabmuua 6) mexay BpeMeTO W OposT Ha KpadyKuTe IOKa3za, 4e cujara Ha



3aBUCUMOCTTA MCKAY ABATa IOKAa3aTeyisl € CUJIHA, 3aBUCHUMOCTTA € Bb3XOAA1lad U
CTaTUCTHUYCCKHU CBIICCTBCHA.

Tabauua 6 Koperayuonen ananuz na cunepeumuunus egpexkm na mecma 10 m om
Jlemsau, cmapm.

10 M OT JleTSIII CTAPT |  CKOPOCT BpeMe Opoii kpauku
CKOpoCT 1
Bpeme 0,955 1
Opoii kpauku 0,800 0,833 1

KopenannronHara 3aBUCUMOCT MEXJly CKOPOCTTa U OpOST HAa KpauyKUTE €
CUJIHA, HU3XOJAIIA U CTATUCTHMYECKM 3HauuMa. [Ipym aHanmu3 Ha mokasarenure
BpPEME U CKOPOCT KOPEJALMOHHATA 3aBUCUMOCT € MHOI'O I'OJIIMa, HU3XOJSINA U
CTaTHUCTHYECKH 3HaunMa. Mnu npu no-6aBHO BpeMe, CKOPOCTTa € MO-HUCKA.

W nipu aBata tecta — 20 M u 10 M neTsmr crapt Oerie yCTaHOBEHO, Ye TpH
HapacTBaHe Ha CKOPOCTTa HaMalsiBaT OpoSIT Ha KpaykuTe, KOETO HU JaBa
OCHOBAaHHE Ja YCTaHOBHUM YBEJIMYEHATAa CHJIa Ha 3aJHOTO OTJIACKBAHE IIpHU
OeroBaTa Kpayka, KakTO 3HAa€M TOBa € €IMH OT Hal-BaXHUTE KOMIIOHEHTHU IPU
CIIPHHTA.

Tabauua 7 Kopenayuonen ananuz Ha cunepeumuunus egpexm na mecma T-

mecm.
T-Tect Bpeme Opoii Kpauku
BpeMe 1
Opoii Kpauku 0,623 1

T-TecThT ChIO Oele MoJI0KEeH Ha KopenanuoneH aHanu3 (Tabnuma 7).
IIpp TO3M TECT MOTBPCHUXME 3aBHCHMOCTTa MEXIy BpeMETO M Opos Ha
KpauyKUTe, a CTaTHCTHYeCKaTa oOpaboTka IMOKa3a 3HAYMTEIIHA 3aBHCHMOCT,
BB3XOJIAIIA U CTATUCTUYECKU ChIIICCTBEHA.

TectoBeTe, KOUTO 3JI0KMXME 3a pa3jIMuyHa MPOsSBa HA U3APHKIUBOCTTA,
ca coBaJKoBoO OsiraHe 3x50 M coBajka M BEpTUKAJIHH nojckoiu 3a 30 cex.

IIpu Tecta Ha 3x50 M Ha U3CIEABAHUTE JHWIlA W3MEPUXME BpEME U
IyJICOBa dYeCcTOTa clies Kpas Ha Osradero. M3umcimxmMe W CKOpOCTTa Ha
m3MuHatuTe 150 M Ha BCEKM OT TecTBaHUTE. Pe3ynarature OT moOKa3aTeauTe
BpeME H IIyJICOBa 4YeCTOTa Osfxa TOJI0KCHH Ha KOPEIAIMOHCH aHaJM3.
Craructudeckara 00paboTKa IMoKas3a, e 3aBUCUMOCTTa MEXIY TIX € yMepeHa
(Tabnuua §). KopenanumoHHUAT aHaIW3 HA BPEMETO U CKOPOCTTAa o0aye mokasa
MHOTO CHJHA OOpaTHO TMPOIOPIIMOHATIHA 3aBHCHMOCT, CBIPOBOJICHA C
JOMyCTHMAaTa CTAaTUCTUYECKU IOCTOBEPEHOCT.



Taéauua 8 Kopenayuonen ananuz na cunepeumuunus egpekm na mecma 3x50

M.
3x50 m BpeMe nyJic CKOpPOCT
Bpeme 1
nyJic 0,390 1
CKOpoCT 0,967 0,760 1

Ot m3noi3BaHaTa KOHIICIIINS, CIIOCOOHOCTTa KbM IMPOSBA Ha CKOPOCTHA
U3JIPBKIUBOCT € (opMa Ha MposiBAa Ha MHTCH3WBHOCTTA HA IMPEMECTBAHETO
(SunTt.), KOE€TO ce oOyciaBsg OT MOKa3aTEJIUTE BPEMETPACHE Ha YCUJIIUETO U
ckopoctTa. TecThT coBanmkoBo Osrane Ha 3x50 M MOTBBpKIaBa, 4e TOH €
O00CKTHBEH KPUTEPUN 3a OIEHKAa Ha CIIOCOOHOCTTa KBbM IMpOsiBAa HAa CKOPOCTHA
U3JIPBKITUBOCT.

3a w3cineqBaHe Ha CHOCOOHOCTTAa HAa ChXpAaHEHHWE Ha BEJIMYMHATA HaA
YCHJINETO (CUJIOBaTa M3APBKIMBOCT C JUHAMUYCH XapaKTep) H3IMOJI3BaxMe
TECTa BEPTUKAIHM MOACKOIM 3a 30 cex. Upe3 Hero mojiouxMe Ha U3MEpPBaHE
IOJITBP’)KAHETO Ha BHCOYMHA Ha OTCKAYaHe, cujaTa, ¢ KOSTO Ce BB3JCHCTBA
BBPXY IutaTdopmaTa, BEepTHUKAJIHATA CKOPOCT M CTOMHOCTTa Ha ITyJcOoBara
YEeCTOTa CJIe]l Kpasi Ha yIPaKHEHHUETO.

B kopenammonen ananuz (Tabmuima 9) mommoxxuxme cpeaHaTa CTOWHOCT
Ha CHWJIaTa Ha BB3JEHCTBHE, CpeHATAa CTOWHOCT Ha MO bpKaHaTa BUCOYHMHA Ha
OTCKauyaHe, cpeJHaTa CTOMHOCT Ha BEPTHKAJIHATa CKOPOCT M MyJICOBaTa 4eCTOTa.
Pesynrarute oT crarucTuyeckara o0OpaboTka IOKa3axa, 4Ye 3aBHCHMOCTTA
MEXIy cujlaTa Ha BB3JCHCTBHE W BHCOYMHATA Ha OTCKayaHE € TrojsaMa,
BB3XO/AIIa M CTAaTUCTHYECKH 3HaunMa. [Ipw aHaimmM3 Ha KopellalMmoHHaTa
3aBUCHMOCT MEXY ITyJIcOBaTa 4eCTOTa M CTOMHOCTTa Ha CpeaHaTa BHCOYMHA
cTaTUCTUUYECKaTa oOpaboOTKa IOKasza, 4Ye 3aBUCHMOCTTA € cjada, HU3XOJAIa U
CTAaTUCTUYECKU 3HAYNMA.

Tabmmua 9 Kopenayuonen ananuz Ha cunepeumuuuus egexm Ha mecma
Bepmukannu noockoyu 3a 30 cex.

Bept. noackonu
32 30 cek BHCOYHMHA cHiIa CKOPOCT myJic
BHCOYNHA 1
cuJjia 0,736 1
CKOpOCT 0,926 0,787 1
fy-e -0,206 -0,015 -0,226 1

Cnaba e 3aBUCHUMOCTTa MEXAY IyJICOBaTa YECTOTa U CpelHaTa CTOMHOCT
Ha NpWIOkKeHaTa cwia Hpu OTckok. Cnaba € 3aBUCHMOCTTa UM MEXIY
BEpTUKaIHaTa CKOPOCT U MyJicoBata decToTra. HuUcCkuTe CcTOWHOCTH Ha



KOpeJlalis MEXAy IyJIcOBaTa 4ecToTa M OCTaHAJIMTE IOKa3aTelad HU JaBat
OCHOBaHHE J]a CMsTaMe, Y€ HE € MPENOPBUUTEHO U HE MOXKEM Ja M3M0JI3BaMe
TO3U MPHU3HAK 3a OIIEHKAa HAa CWJIOBATA M3APBKIMBOCT C JUHAMUYEH XapakTep.
KopenannronHarta 3aBUCUMOCT MEX]ly CKOPOCTTa U BUCOYMHATA € MHOTO CUJIHA,
a MEeXJly CKOpocTTa U cuiata — cwiHa. C ontuMu3upane Ha JBata npusHaka (F)
u (t), To ce mokauBa U HUBOTO Ha (I) MoXkeM ga 00001IKMM, Y€ TIO TO3U HAYUH Ce
JOCTUTAT M ONTUMAJIHU HUBA Ha CIIELMaTHaTa CUJIOBA U3JIPBKIMUBOCT.

B u3cnensanero npuiokuxme Ha cTaTUCTUYecKa o0paboTKa U €AMHUYEH
MaKCHUMaJIeH BEpTUKAJIEH OTCKOK Ha TeH3omiargopma. ChIocTaBUXMe
BUCOYMHATA M TNPUJIOKEHATa CHJIAa Ha OTCKOK, KaKTO M CUJlaTa Ha OTCKOKa U
CKOPOCTTa Ha OTCKauaHe (BepTUKaJIHA CKOPOCT).

KopenanMoHHHUAT aHanu3 Ha MbPBUTE JBa MOKa3aTelsl — BUCOUMHATA Ha
NPUJIOKEHATa CUIIa TI0Ka3a, Yye 3aBUCUMOCTTA MEX]y TSAX € CHUJIHA, Bb3XOA11a U
cratuctuuecku 3Haunma (Ta6muma 10). Pesynrature oT KOpenalmoHHUs aHAIN3
Ha CHJla Ha OTCKOKAa M BEpTHUKAJIHATa CKOPOCT IOKa3BaT, Y€ 3aBHUCHUMOCTTA
MEXIY TSX € roJiiMa, Bb3XOAIIa U CTATUCTUYECKH 3HAYMMA.

Taboauua 10 Kopenayuonen amanuz Ha cunepeumuyHus e@exkm Ha mecma
Bepmuxanen omckox.

BepTukajieH 0TCKOK BHCOYHHA cHJjIa CKOPOCT
BUCOYUHA 1
cuiaa 0,707 1
(9L 0,563 0,843 1

CKOK IBDKMHA OT MSCTO C OTCKa4aHE OT TEH30IuIaTgopma IMOII0KUXME
Ha KOpEJIAIIMOHECH aHalu3 JIbhJDKMHATA W TPWIOXKEHATa Cujla IMPH OTCKOKa
(Tabmuma 11). JIBaTa moka3aress UMaT 3HAYUTEIIHA 3aBUCUMOCT, Bb3XOIAIIIA U €
CTATHUCTUYECKH 3HAYMMA.

Taboauna 11 Kopenayuonen ananuz ma cumepeumuyHus epexm na mecma
CKoK ObdicUHA 0m MACMO.

CIM CJIM - abjKMHA CJIM - cuia
CJIM - abjsKuHA 1
CJIM - cuaa 0,525 1

TecTbT TPOCGH KEHTypYyBUIEH CKOK OT MSCTO CBINO Oelie MOJI0KEeH Ha
cratuctudecka obOpabotrka (Tabmmma 12). C  KopemanmuoHEH  aHAIu3
U3ClIeIBaXMe HW3MEPEHUTE JaHHU OT TecTa — BpeMe 3a W3IIBIHCHHE,
peanm3upaHa IhDKHHA W CKOPOCT HAa W3MBJIHCHHE. 3aBUCUMOCTTa MEXKITY
BPEMETO W JBbJDKWHATA € ciiaba, oOpaTHOMPOTOPIIMOHAIHA U CTATUCTUYCCKU



3aBUCHUMOCT. C’BHICBPCMGHHO KOopciralluOHHAaTa 3aBUCUMOCT MCXKIAY BPCMCTO U
CKOPOCTTAa € 3HAYUTCJIHA, 4 MCKJAY CKOPOCTTAa U AbJDKHMHATA € CUJIHA.

Taoauna 12 Koperayuonen ananus Ha cuHepeUmMuyHus egpekm Ha mecma
Tpoen kenzypy6uoen cKox.

TpoeH KeHrypyBHAEH CKOK Bpeme ABJIKUHA CKOPOCT
Bpeme 1
ABJKUHA 0,052 1
CKOpocT 0,685 0,725 1

ChbrnacHO u3MOI3BaHATa KOHIEMIUS, CIEABAIIUAT HM3CJIEABAH OT Hac
yhOpaBisBaill MapamMeTbp € CBBbP3aH C MOIIHOCTTAa (CKOPOCTHO-CHJIOBH
CcroCOOHOCTH ¢ B3pUBEH XapakTep). CBIUAT ce onpeaess oT ciieaHara popmya
- P=V.F, xpaero P e MmomnoCcTTa, V — CKOpOCTHUS MoOKa3zaTena U F — € CHIIOBUAT
nokazareyi. ToBa €IHO3HAYHO T1IOKa3Ba, MPHU3HALUTE XapaKTEpU3UPAIU
CKOPOCTHO-CHJIOBUTE CIIOCOOHOCTH C€ TOKayBaT MPU MOBHUIIIABaHE HUBOTO Ha
KOHJUIIUSTA TIO OTHOIICHHE Ha BJIOKEHATa CUJIa U CKOPOCTTa (BpPEMETO Ha
nerex) Ha Ts0To (I'paes, 2015).

AHaJIn3 Ha PE3YJATATUTE OT HEAATOTNICCKUA EKCIICPUMEHT

Ananu3z na cpednume CMOUHOCMU U eapuamuenocmma Ha nokKasamesjiume
om npoeedermme U3C/1e06aHUA

JlaHHUTE OT MPOBEACHUTE TECTHPAHUs, MPOBEACHN B HAYAJIOTO M B Kpas
Ha CIIOPTHOIIEIarOTHYCCKUS EKCIIEPUMEHT, 05Xa IMOJJIOKCHH Ha CTaTUCTHYECKa
o0paboTKka IO METOJWTEC HA BapHAllMOHHUSA aHAJIM3 W 3a IIPOBEpKa Ha
XMIIOTe3aTa 3a CpaBHSABAaHE Ha CPEAHOAPUTMETHYHH BEIIMYMHH, 4Ype3
ompeNeNisHe Ha EeMIIUPHYHATa CTOMHOCT Ha t-kputepus Ha CTIOIBHT 3a
3aBUCHMH W HE3aBUCHUMH M3BAJIKH.

[Ipu cpaBHEHHETO HA JAHHHUTE, KAKTO € BUJIHO U OT MPEJCTaBIHETO UM Ha
Tabmuma 13, HIMa CBINECTBEHO Pa3IMdMe B U3XOJHOTO HUBO Ha BKIIFOYCHUTE B
JBETC M3CIEIBAHW TPYIH TOJpacTBamM. B rojsMara 4acT OT IPOBEIACHUTE
TECTOBE CTATUCTUYCSCKHUAT aHAIM3 HE YCTAHOBHU CBHINCCTBEHH DPA3TUKH MEXKITY
JBETE M3CJCABAHU IpynH. M3kimroueHne nmpaBu camo eauH ot o6mo 18 tecra.

[ToBTOpHATa OlCHKAa HAa HUBOTO HA ITOCTHIXKEHHATAa B TECTOBETE CJIEI
MPOBECHUS CIOPTHO-TICAArOTHYCCKA SKCIIEPUMEHT TOTBBPAM, Y€ HHBOTO Ha
KOHJIMIIMOHHUTE TMOKAa3aTelIn Ha W3CJSIBAHUTE ITOJPACTBAIIH JICKOATICTH CE €
MOI00PHIIO.



Taobauna 13 Jaunu om eapuayuonnus ananuz u 00CMOBEPHOCM HA NPUPACMA 8
abcomomuu  (d) u omuocumennu (%) cmoilHOCmMU  HA  NOCMUMNCEHUAMA — OM

EeKcnepumernmajinama U KOhmpoJjinama cpyna 6 Haualonio Ha eKCnepumernmda.

KonTposna rpyna - Ha4ajio ExcnepuMeHTaIHA TPyNa - HAYAJI0 t - tabl
d % |t-emp|g=0,05
Tect Xcp SX V% Xcp SX V% ’
Tl 3,90 0,33 8,46 3,93 0,33 8,39 0,03 [ 0,76 | 0,73 | 1,98
Tl 1 15,76 0,74 4,69 15,75 1,18 7,49 -0,01 | 0,06 | 0,50 | 1,98
T2 1,69 0,19 11,24 1,68 0,18 10,71 -0,01 | 0,59 | 0,34 | 1,98
T2 1| 7,93 1,09 | 1374 7,72 1,05 1360 | -0,21 | 2,64 | 0,96 | 198
T3 12,22 1,34 10,96 12,03 1,04 8,64 -0,19 | 155 | 0,79 | 1,98
T4 30,18 3,20 10,60 30,20 3,40 11,25 0,02 | 0,06 | 0,29 | 1,98
T4 1 182,54 13,39 7,33 178,82 9,92 5,54 -3,72 | 2,03 | 1,59 | 1,98
TS5 158,90 23,39 14,71 160,84 26,29 16,34 1,94 | 1,22 | 0,39 | 1,98
TS5 1 219,34 73,29 33,41 204,17 64,92 31,79 -15,17 | 6,91 | 1,10 1,98
T6 17,12 4,54 26,51 17,23 3,63 21,06 -0,11 | 0,64 | 0,14 1,98
T6 1 69,57 21,57 31,00 69,58 13,38 19,23 0,01 | 0,04 | 0,21 | 1,98
T6 2| 1,77 024 | 1355 1,79 0,20 1117 | 002 | 1,12 | 053 | 1,98
T6 3 181,56 12,54 6,90 183,92 10,01 5,44 236 | 1,29 | 1,04 | 1,98
T7 5,19 0,77 14,83 5,15 0,66 12,81 -0,44 | 0,77 | 0,21 1,98
T7 1 2,60 0,48 18,46 2,48 0,48 19,35 -0,12 | 4,61 | 1,23 1,98
T8 29,73 4,84 16,27 28,13 5,88 20,90 -1,6 538 | 1,49 | 1,98
T8 1 98,85 20,65 20,89 87,56 18,22 20,80 11,29 | 11,42 | 2,92 | 1,98
T8 2 2,92 0,25 8,56 2,33 0,32 13,73 -0,59 | 20,20 | 0,92 | 1,98

ToBa cBHUAETENCTBA, Y€ KAKTO HAJIOXKWJIATa CE B MPAKTUKATa CUCTEMA 3a
noarotoBka no EIl, Taka u HoBaTa ekcliepruMEHTaIHAa METOAMKA 3a IMOJArOTOBKA
Ha MOApPACTBALIM JIEKOATIETH, BOJAT 10 ChLIECTBEHO U JOCTOBEPHO pa3BHBAaHE
Ha OCHOBHHTE KOHAMIIMOHHU CIIOCOOHOCTH MpH JIEKOATJIETH OT BBH3pacToBaTa
rpyna nox 14 r. CpaBHEHHETO Ha PE3YATATUTE HA JBETE TPYHU OT TECTUPAHETO,
IIPOBEJICHO B Kpasi Ha €KCIIepUMEHTa ca npejactaBeHd Ha Tabnumna 16 u durypa
18.

Pesynratute OT aHanmu3a NOpH  EKCIIEPUMEHTANIHATa TIpyna [OKa3BaT
OTUYETJIBA TEHCHIHS KbM MOJO00PEHHE BHB BCUUYKU M3CIICIBAHU KOMIIOHEHTH.
JlaHHWTE OT W3CJIEBAHETO B HAYAJIOTO HAa €KCIEPUMEHTa M B Kpas My - Cle]
MpUJIOKEHATa AaBTOPCKA METOJIMKAa C MPEUMYLIECTBEHO U3IMOJI3BaHE Ha
MPETSATCTBEHU yIpaKHEHHUs, ca n3HeceHu B Tabmuma 14.

Tabmuua 14 /lannu om eapuayuorHus ananuz u 0OCMOBEPHOCH HA NpUpaAcma 8
abcomomuu  (d) u omuocumennu (%) cmoilHOoCmMU  HA  NOCMUMNCEHUAMA ~ OM
EKCNePUMEHMATHAMA 2PYNA 8 HAYAIOMO U KPAsi HA eKCHePUMEHMA.

ExcrnepuMenTaina rpyna - Hauajao | ExcmepumenTaina rpyna - Kpai t —tabl
d % | t-emp | 4=0.05
Tect Xcp Sx V% Xcp Sx V% K
T1 3,93 0,33 8,39 3,55 0,31 8,73 -0,38 | 9,66 | 38,88 | 2,01
T1 1 15,75 1,18 7,49 14,56 1,13 7,76 -1,19 | 7,55 | 23,53 | 2,01
T2 1,68 0,18 10,71 1,52 0,15 9,86 -0,16 | 9,52 | 12,52 | 2,01
T2 1 7,72 1,05 13,60 6,22 0,96 15,43 -1,15 | 19,43 | 19,89 | 2,01




T3 12,03 1,04 8,64 11,53 1,00 8,67 -05 | 415 | 6,70 | 2,01
T4 30,20 3,40 11,25 29,40 321 10,91 -0,80 | 2,64 | 6,18 | 2,01
T4 1| 178,82 9,92 5,54 171,27 10,80 6,30 7,55 | 4,22 | 7,05 | 2,01
T5 160,84 26,29 16,34 185,49 26,56 14,31 24,65 | 15,32 | 27,14 | 2,01
T5 1| 204,17 64,92 31,79 229,08 72,18 31,50 24,91 | 12,20 | 5,08 | 2,01
T6 17,23 3,63 21,06 18,34 3,69 20,11 1,11 | 6,44 | 11,35 | 2,01
T6 1 69,57 13,38 19,23 81,57 13,99 17,15 12,0 | 17,24 | 24,61 | 2,01
T6 2 1,79 0,20 11,17 1,65 0,21 12,72 -0,14 | 7,82 | 13,71 | 2,01
T6 3| 183,92 10,01 5,44 176,86 9,69 5,47 -7,06 | 3,83 | 10,04 | 2,01
T7 5,15 0,66 12,81 5,59 0,67 11,98 0,44 | 854 | 16,49 | 2,01
T7.1 2,48 0,48 19,35 2,44 0,48 19,67 -0,04 | 1,61 | 0,75 | 2,01
T8 28,13 5,88 20,90 29,18 5,74 19,67 1,05 | 0,03 | 501 | 2,01
T8 1| 87,56 18,22 20,80 90,68 21,18 23,35 3,12 | 356 | 2,90 | 2,01
T8 2 2,33 0,32 13,73 2,12 0,31 14,62 -0,21 | 9,01 | 1450 | 2,01

PesynraTuTe B KOHTpOJHATa Tpyma MOKa3BaT MO-MajKh M3MEHEHUs, HO
CBIIIO TOJIOOPEHUATA Ca 3HAYUTCITHH, HO TPH HIKOM OT TECTOBETE, KAKTO €
BUIHO OoT Tabmuma 15.

Tabauua 15 Jannu om eapuayuonnus anaiusz u 00CMOBEPHOCH HA Npupacma 8

abconmomuu (d) u omnocumenuu (%) cmounocmu HA NOCMUNCEHUAMA OM KOHMPOIHAMA
2PYNna 8 Hauaiomo u Kpas Ha eKCnepumeHma

KonTpoaHna rpyna - Hayaio KonTtposna rpyna - kpaii t - tabl
d % |t-emp|g=0,05
Tect Xcp SX V% Xcp SX V% ’
T1 3,90 0,33 8,46 3,71 0,31 8,35 -0,19 | 4,87 | 34,090 | 2,01
T1 1 15,76 0,74 4,69 15,77 0,75 4,75 0,01 | 0,06 1,0 2,01
T2 1,69 0,19 11,24 1,61 0,18 11,18 -0,08 | 4,73 | 10,21 | 2,01
T2 1 7,93 1,09 13,74 6,87 1,15 16,73 -1,06 | 13,36 | 21,26 | 2,01
T3 12,22 1,34 10,96 12,11 1,35 11,14 -0,11 | 0,90 | 8,18 | 2,01
T4 30,18 3,20 10,60 29,88 3,19 10,67 -0,3 | 0,99 | 471 | 2,01
T4 1 182,54 13,39 7,33 180,19 11,57 6,42 2,35 | 1,28 | 2,71 | 2,01
T5 158,90 23,39 14,71 178,66 24,98 13,98 19,76 | 12,43 | 25,14 | 2,01
T5 1 219,34 73,29 33,41 223,37 76,28 34,14 403 | 1,83 | 1,71 | 2,01
T6 17,12 4,54 26,51 17,15 4,59 26,76 0,03 | 0,17 | 1,91 | 2,01
T6 1 69,57 21,57 31,00 74,14 21,31 28,74 457 | 6,56 | 21,37 | 2,01
T6 2 1,77 0,24 13,55 1,76 0,25 14,20 -0,01 | 0,56 | 054 | 2,01
T6 3 181,56 12,54 6,90 178,03 10,95 6,15 -353 | 1,94 | 482 | 2,01
T7 5,19 0,77 14,83 5,40 0,71 13,14 0,21 | 4,04 | 550 | 2,01
T7_1 2,60 0,48 18,46 2,74 0,70 25,54 0,14 | 538 | 2,16 | 2,01
T8 29,73 4,84 16,27 29,76 5,12 17,20 0,03 | 0,10 | 0,22 | 2,01
T8 1 98,85 20,65 20,89 99,01 19,33 19,52 0,16 | 0,16 | 1,43 | 2,01
T8 2 2,92 0,25 8,56 2,27 0,26 11,45 -0,65 | 22,26 | 3,04 | 2,01

Baxen eranm or aHanu3a Ha e(EKTUBHOCTTa Ha EKCIIEpUMEHTAJIHATA

MCTOAMKA C IIPHOPHUTCTHO M3IIOJA3BAHC Ha IIPCIITCTBCHHU YIIPAXHCHUA C

JTUPEKTHOTO

CpaBHEHHE

Ha

pe3yJiTaTure

MEXTY

KOHTpPOJIHATA
€KCIIEpUMEHTaJHaTa Ipylla B Kpas Ha IEeJarorM4yeckus eKcnepuMeHT. ToBa

nu




CpaBHEHHME TO3BOJIIBA Ja CE€ YCTAaHOBM JO KakBa CTENEH MpUIOXKEeHaTa
TPEHUPOBBYHA IMporpamMa € TMOBJIMsJIA BBbPXY pPA3BUBAHETO HaA IIEJEBUTE
JBUTATEJIHW CIOCOOHOCTH B CpPaBHEHHE CbC CTaHAApTHAaTa TPEHUPOBBYHA
MPaKTUKA, Ha KOATO € TOJIJI0’KEHA KOHTPOJIHATA Ipyma.

Hannute ot Tabnuma 16 u @urypa 18 mokassart, ye eKCriepuMEHTaIHATA
rpyna JI€MOHCTpUpPA MO-A0OPH pe3ydATaTH CHPSIMO KOHTPOJHATa BBB BCUYKH
aHAIM3UPAHU MOKA3ATENH.

AHanu3pT Ha pe3yiATaTUTE B Kpas Ha EKCIEpUMEHTa pa3KpuBa
CTaTUCTUYECKH 3HAUMMH Pa3IMyusl MEXAY KOHTpOJHATa U €KCIIepUMEHTaHATa
rpyna mno moBe4YeTO OT M3CIEBAHUTE MOKa3aTeaH. 3HAYMMOCT Ha Pa3jUuKUTE €
yctaHoBeHa npu tecroere T1, T1 1, T2, T2 1, T3, T4 1, T6, T6 1, T6 2,
T6 3, T7, T7 1, T8 1 u T8 2 (t-emp > t-tabl npu 0=0,05). ToBa cBuaeTencTBa
32 OTYETIMBO MO-A00pPU pe3yiTaTH B EKCIIEpPUMEHTAJHATa TIpyMa, KOETO
NOTBbpXkAaBa €(PEKTUBHOCTTA Ha MPUIIOKEHATA EKCIIEPUMEHTAIHA METO/IMKA 32
MOJIFOTOBKA.

Tabauua 16 Jannu om eapuayuonnus anaiusz u 0OCMOBEPHOCH HA PA3IUYUAMA 8
abconromnuu (d) u omnocumennu (%) cmotinocmu Ha NOCMUdMCEHUAMA om 0geme 2pynu 8 Kpas
Ha eKCnepumMeHma

KonTpoana rpyna - kpaii ExcnepumenTanna rpyna - Kpau t - tabl
d % | t-emp|g=0,05
Tect Xcp SX V% Xcp SX V% ’
Tl 3,71 0,31 8,35 3,55 0,31 8,73 -0,16 | 431 | 2,42 | 198
T1 1 15,77 0,75 4,75 14,56 1,13 7,76 -121 | 767 | 6,32 | 198
T2 1,61 0,18 11,18 1,52 0,15 9,86 -0,09 | 559 | 2,58 | 1,98
T2 1 6,87 1,15 16,73 6,22 0,96 15,43 -0,65 | 9,46 | 3,08 | 198
T3 12,11 1,35 11,14 11,53 1,00 8,67 -0,58 | 4,78 | 2,45 | 1,98
T4 29,88 3,19 10,67 29,40 3,21 10,91 -0,48 | 1,60 | 0,75 | 1,98
T4 1 180,19 11,57 6,42 171,27 10,80 6,30 -8,92 | 495 | 4,02 | 198
T5 178,66 24,98 13,98 185,49 26,56 14,31 6,83 | 3,82 | 1,33 | 1,98
T5 1 223,37 76,28 34,14 229,08 72,18 31,50 571 | 255 | 0,38 | 1,98
T6 17,15 4,59 26,76 18,34 3,69 20,11 1,19 | 6,93 | 2,43 | 1,98
T6 1 74,14 21,31 28,74 81,57 13,99 17,15 7,43 |10,02| 2,08 | 1,98
T6 2 1,76 0,25 14,20 1,65 0,21 12,72 -0,11 | 6,25 | 2,41 | 1,98
T6 3 178,03 10,95 6,15 176,86 9,69 5,47 -1,17 | 0,65 | 2,57 | 1,98
T7 5,40 0,71 13,14 5,59 0,67 11,98 0,19 | 3,51 | 2,38 | 1,98
T7_1 2,74 0,70 25,54 2,44 0,48 19,67 -0,3 | 10,94 | 2,47 | 1,98
T8 29,76 5,12 17,20 29,18 574 19,67 -058 | 1,94 | 053 | 1,98
T8 1 99,01 19,33 19,52 90,68 21,18 23,35 -8,33 | 841 | 2,09 | 198
T8 2 2,27 0,26 11,45 2,12 0,31 14,62 -0,15 | 6,60 | 2,65 | 1,98

I[Io wact or TtecroBere (T4, TS5, TS 1 u T8) He ce ycraHoBHXa
CTATUCTUYECKHU 3HAUYMMHU Pa3nuyusi MeXAy JABeTe rpynu. Te3u pe3yinratu Morat
na ce o0sicHAT ¢ (akTa, Y€ EeKCIepUMEHTalHaTa MporpaMma OkKa3Ba MO-CHICH
eekT BBpPXY ONpENesieHH KauyecTBa U YMEHHs, JOKaTo BbPXY ApYru




BB3JIEUCTBUETO M € MO0-cllad0 M3pa3eHo, HO TpsAOBa Ja ce MMa MOPEIBUI U
KOOPJAMHALMOHHUTE PA3IMuKs Ha Je1aTa.

[lo oTHOIIEHHE HA CKOPOCTHUTE KAu€CTBA, U3MEPEHHU YPE3 CIIPUHTOBUTE
tectoBe (T1 m T2), EI' moka3za mo-Hucku cpennu BpemeHa cropsimo KI'.
Hanpumep, npu T1 (cnpunt Ha 20 M) Bpemero B EI' e cpeano 3,55 cek cpsimo
3,71 cex B KI'. TlogoOHa TenaeHnus ce HaOmomgaBa u npu T2, kprero EI’
MOCTUra MO-BHCOKAa CKOPOCT, MO-MaJIbK Opoil Kpayku M 1mo-fgo0pa JBHUrareiaHa
epexkruBHocT. [Ipu ananuza T3 EI' oTHOBO neMoOHCTpHpa mo-100po Bpeme Ha
u3nbiaHeHue. M Tpute TecTa ca ¢ HACOYEHOCT KbM Obp3UHATa, a PE3YJITATUTE OT
HanpaBeHUs] €KCIIEPUMEHT coYaT 3a 3HAYUTEIHO MOJI0OpEeHNEe B CUHEPreTUYHUS
UM e(pEeKT ChOTHECEH KbM CHELHAIHU CKOPOCTHH CIOCOOHOCTH, CKOPOCTHA
U3JIPBKIUBOCT U yecToTa Ha BkeHus Ha EI' cbotHeceHo kbM KI'.

B nokazarenure Ha T4 u T4 1, oTpassBamu nposiBaTa Ha CKOpPOCTHATa
U3JPHKIUBOCT, CE€  OTKpOsSBa  SICHO  M3pa3eHO  NPEUMYIIECTBO  Ha
EKCIIepUMEHTAIHATa Ipyla KaKTO MO OTHOLIEHWE Ha BPEMETO 3a U3IbJIHEHHE,
Taka U [0 OTHOLIEHHWE Ha ITyJICOBAaTa 4YeCTOTa ciela HartoBapBaHe. Ilo-Huckara
nynacoBa peakuus npu EI' B kpas Ha excrepuMmeHTa WHAMKUpa MO-100parta
ChPICYHO-CHAOBA AJNANTAlMsA, KOETO € MpsAK pe3yiaTaT OT LEJIEHACOUYEHOTO
BB3/IEHCTBUE Ha TPEHUPOBBYHUS TUIAH.

Pesynrarure OT TeCTOBETE 3a CUJIOBH M CKOPOCTHO-CHUJIOBM KauecTBa
CBHIIIO MOJKPENAT e(peKTUBHOCTTA Ha €KCIepUMEHTaNIHaTa nporpama. [lpu ckok
nekuHa OT MscTo (T5) m BepTukamuute noackonu (T6) yuactHunure ot EI
JEMOHCTpPUPAT KaKTO MO-BUCOKH CTOMHOCTH B CKOKa Ha ABJDKWHA U B OTCKOKA
Ha BUCOYMHA, TaKa U MO-TOJIsIMa CUJIa Ha OTTJIacKBaHe B nBaTa tecta. [lpu T6 2
— CpeJHa CKOPOCT Ha BepTUKaIHUS MOJICKOK — EI' HanmuuaBa KI', koeTo roBopu
3a Mo-100pa eKCIUIO3UBHOCT U MYCKYJTHA aKTHUBAIIHS.

N3mepBanusita OT TpoWHUS KEeHTypyBuieH CcKOK (T7) U enuHu4YHUS
BepTukaneH oTckok (T8) cbmio ca B mon3a Ha EI'. CeliecTBEHUTE pa3nnyus
CBUJICTEJICTBAT 3a IMO-3HAYUTEIHO MOAOOpPEHHE B CKOPOCTHO-CHUJIOBHUTE
BB3MOKHOCTH Ha jiekoatierure B EI'.

O6001eHo Ka3aHO, B MOYTH BCHYKHU Tokazarenu, EI' mpeb3xoxma KIT
KAaKTO IO aOCOJIOTHH CTOMHOCTH, TaKa W IO XOMOTE€HHOCT Ha PE3YNTATHUTE.
CraTtucTUyecKuAT aHajau3 MOTBBPXKJABa, Y€ PA3IMKUTE HE ca CIy4ailHH, a ca
pe3yJITar OT LeJIEHacOYeHa METOANYECKA JEHHOCT.

[IpoBeneHMST BapHAllMOHEH aHAJIW3 HA CPEIHUTE CTOMHOCTH U CTEIEHTA
Ha BapuUaTHUBHOCT IIOKa3a, Y€ NPHIOKEHATa E€KCIIEPUMEHTAJIHA METOJUKA C
IIPUOPUTETHO U3ITOJI3BAHE HA MPEMSTCTBEHU YIPAKHEHUS OKa3Ba ChILECTBEHO U
CTaTUCTUYECKH JOCTOBEPHO BIMUSHUE BBPXY pa3BUBAHETO HAa OCHOBHHUTE
KOHJMIMOHHHU CIIOCOOHOCTH MPH MOJPACTBALIM JIEKOATIETH. JJokaTo B HAa4amoTo
Ha [EJAaroru4yeckusi EKCHEPHMEHT J[BET€ W3CJIEABAaHUW TIPYNU HE II0Ka3BaT
3HAYMMHU pA3NIH4us, B Kpas Ha U3CIEABAHETO CE€ YCTAHOBSABAT OTUETIUBU
oJ00pEeHHsI B EKCIEpPUMEHTAJHATa Ipyna [0 OTHOIIEHHWE Ha CKOpPOCT,
CKOPOCTHA U3JPBXKIMUBOCT, CWIOBH M CKOPOCTHO-CHJIOBM KauyecTBa. Te3u



MPOMEHH C€ W3pa3siBaT KAKTO B TOHM)KCHHE HA CPEJHUTE BpEMEHa TIpH
CKOPOCTHUTE TECTOBE M HaMallIBaHE HA ITyJICOBAaTa YECTOTA CJIE] HATOBapBaHE,
Taka W B TIOBUIIABAaHE HA CTOWHOCTUTE TIPH CHJIOBHTE ITOKAa3aTEH.
ChITBTCTBANIOTO peAylIMpaHe Ha KOCPHUITMECHTA Ha BapHalKsl B 3HAYMTEIIHA YaCT
OT TECTOBETE CBHJETEICTBA 3a IIOBUINEHA XOMOTCHHOCT B TIpynara H
PaBHOMEPHO pas3Ipeie/icHne Ha HalpeabKa.

3a pasznuka OT TAX, KOHTPOJIHATA TpyIa JIEMOHCTPHpA IMO-OTPAaHUYCH U
0e3 ChIIECTBEHHM MOJOOpEHUS B  XOMOTCHHOCTTa Ha  PE3YJITATUTE.
CpaBHUTETHUAT aHAIM3 MEXAYy JBETE TPYNd B Kpas Ha EKCIEPHMCHTA
KaTeropuyHO OYepTaBa MPEIUMCTBOTO Ha €KCIIEpUMEHTATHATa METOIUKA, KOSTO
BOJIM JI0 TT0-€(PEKTUBHO PAa3BHBAHETO HA IICJICBUTE JIBUTATEIIHM CIIOCOOHOCTH U
no-no0pa aganTanus Ha GyHKIIMOHAIIHUTE CUCTEMU.

LaHHW OT BaprauUMOHHNA aHanu3 oT Kpas Ha ekcnepumeHTa npu EM v KIK
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TecToBe

®urypa 18 Cpeono pasnuwe na nocmudicenusma na uscieosanume amiemu om EI’
u K1’ 6 kpas na excnepumenma.

Ananuz Ha 63AaUMO6PB3KUmMeE Meofc0y nocmudiceHuAma 6 omaoejHume
mecmoee u nokasamesniu npe@u u cieo eéKcnepumenma

KopenaunoHHUAT aHanu3 € MPUJI0KEH C LeJT 1a C€ YCTAaHOBU CTENEHTa Ha
Bpb3Ka MEXAY OTIEIHUTE JABUTATEIHU, CWIOBH, KOOPJAMHAIMOHHU H
(U3HOIOTHYHYN TIOKa3aTeNld, KaKTO M TPOMEHHUTE B Ta3W B3aWMMOBpPB3Ka B
pe3yiaTaT Ha MpujaraHaTa aBTOPCKa METOAMKA C MPEUMYILECTBEHO U3MOJI3BaHE
Ha TPEensTCTBEHU YIpaXHEHUs. 3a IeJUTe Ha aHalu3a € HW3M0JI3BaH
Koe(UIMEeHThT Ha OOWKHOBEHa JHWHEWHa Kopemamus Ha [lupceH (r), a
CTaTUCTUYECKATa 3HAYMMOCT € ONpeAessiHa MpU HUBO Ha 3HaunmocT o=0,05,
KaTo TaOnuMyHaTa CTOMHOCT Ha  KpuTuyHUTe cTroMHocth ¢  0,27.
Ananmu3bt oOxBama kakto EI', Taka u KI', ¢ men ga ce mpocneau pasznukara B
JWHAMHMKAaTa Ha B3aUMOBPB3KUTE TMOJ BB3ACHCTBUETO Ha  pa3IMYHU



TPEHUPOBBYHU METONUKHU. [IogpOoOHUAT KOMEHTap BbPXY BCSIKa B3aMMOBPH3Ka
Ce OCHOBaBa KaKTO Ha KOJWYECTBEHUTE CTOMHOCTH Ha KOC(HUIIMEHTUTE, Taka U
Ha TsAXHaTa (PYHKIMOHAJIHA WHTEpPHpETalus B KOHTEKCTAa Ha CHHEpreTUYHaTa
TEOpHsl, 3aJIeETHAJa B OCHOBATA HA U3CIeABaHETO. Besika mpoMsiHa B CTPYKTypara
Ha B3aUMOBPB3KMTE C€ pas3MiiekJa Karo NOTEHUWAJIEH Mapkep 3a
MPECTPYKTYpUPAHE U UHTErPAlMs HA JBUrAaTEeIHATA CUCTEMA MPU MOAPACTBAILIH.

Ha Ttabaumu 25 u 26 ca mpeacTaBeHU CTOMHOCTUTE Ha H3YHMCICHUS
KOC(UIIMEHT Ha KopeJalus MEXAYy MOCTHXKEHUSITa B TECTOBETE MPHUIIOKEHHU B
HA4yajJoTO M Kpas Ha €KCIEPUMEHTA MPU KOHTPOJHATA U E€KCIEPUMEHTAIHATa
rpyrma.

Ha 6a3a Ha konuuecTBeHUs] aHANIM3 HA KOPEJIAIMOHHUTE MATPUIIM B
HAYaJIOTO HA €KCIIEpUMEHTa ce HabJt0/1aBa HAIMYME Ha MO-TOJsIMA TUTBTHOCT Ha
B3anmoBpb3kuTe B KI', nokato B EI' Te ca mo-manko Ha OGpoi, HO C MO-BUCOKA
CTerneH Ha (PyHKIIMOHAJIHAa CBbP3aHOCT. ToBa ChOTBETCTBAa Ha HavyaiHa (pa3a Ha
caMOOpraHu3alus, XapakTepHa 3a JAUHAMUYHUTE CUCTEeMHU B  TMpel-
OM(YypKALIMOHHO CBHCTOSHHUE, MPU KOETO JBUraTejlHaTa CHUCTeMa OIlle HE €
CTPYKTYpHpaHa, HO € B TOTOBHOCT 3a NpeMHHaBaHe B clie[Bamiata ¢asza Ha
IPECTPYKTYpUPAHE.

Hsxou ot tectoBeTe — Karto BepTUKAJIHU noackouu 3a 30 cek — cpelnHa
cuia, BEpTUKAJICH MOJCKOK — CUJla, CKOK IBJDKAHA OT MACTO — JIBJKMHA U TPOEH
KEHT'YPYBUIEH CKOK — JBbJDKMHA, I[10Ka3axa I[I0-BUCOKM B3aMMOBPB3KH C
BPEMEBUTE IIOKa3aTEIM Ha CIPUHTOBUTE TECTOBE, KOETO € HWHIUKATOp 3a
NOTEHI[MAIHA UHTETpalsi MEK/1y CUJIOBUTE U CKOPOCTHUTE MOJCUCTEMH.

JIuncata Ha KOpeTallMOHHU BPB3KH MEXKAY HIKOU MTOKa3aTEIN MOXKE Ja Ce
pasriex/a Kato OTpakKeHHWE Ha HHUCKA CTETeH Ha MHTEerpainus U (GyHKIIMOHAIIHA
KOOpJIMHAIUS MEXy JABUTATEIHUTE KOMIOHEHTH. ToBa ChHOTBETCTBAa Ha IIO-
HUCKa (aza Ha CBBP3AHOCT, MPU KOSATO CUCTEMATa pearupa ciado Ha BbTPEUIHU
¢GIyKTyalMu 1 Bce OIIIE HE € BIIS3/Ia B ChbCTOSTHUE Ha aIalITUBHO MPEHAPEKIaHe.

B kpas Ha ekcriepuMeHTa MOraT Ja C€ BUIAT NMPOMEHUTE B HUBOTO Ha
KOpEJIAIIMOHHUTE KOCe(PHUIIMEHTH MeXAy TMOCTHXKeHusita B 18-Te TecTa,
nposenenu ¢ EI' u KI' peau u cinen nenaroruyeckust €KCIepuMeEHT.

[Ipu EI' nabmiomaBame 3acuiiBaHE B MaTpHIlATa Ha KOPEIAIIMOHHHUTE
3aBUCUMOCTH B Kpasi Ha MEeAAarornueCcKusi EKCIIEPUMEHT.

Taka Hampumep, B3auMOBpb3KaTa Mexay 1-tect u 10 M — Bpeme
npepacTBa B 3HaunTenHa kopenanus (r = 0,617), a Tazu Ha T-TecT cbc BpeMeBUs
M3MEpUTENT Ha COBAIKOBOTO Osirane 3x50 m ce yBenuuama (r = 0,767). ToBa e
KITFOUOB TOKa3aTeN 3a TpaHchep Ha CKOPOCTTa KbM CIIOKHHU KOOPJIWHAIMOHHU
3amauyu, W € CUTHaI 3a (QYHKIMOHAJICH CHHEPreTHYeH e(peKT Ha
YCBBBPIICHCTBAHA HHTErpalvs MEXKJIy CKOPOCTHM W KOOPAWHALIMOHHHU
Bb3MOXHOCTH. (el TpuiaraHeTo Ha EKCIepUMEHTaJIHaTa METOJUKa C
MPEUMYIIECTBEHU U3IOI3BAHE HA MPEMSITCTBEHN YIIpakHEHUs T-TecThT MOKa3Ba
3HAYUTEIHO 3aCHJIBAHE HA BPB3KHUTE C APYTUTE TECTOBE 3a JIMHEMHA CKOPOCT U
ckopoctHa u3npbxkiuBoctT (T2 —r= 10,617, T4 —r = 0,767).



Cnen mnpunoxeHaTa EKCIEPUMEHTAIHA METOJUKA C MPEUMYIIECTBEHO
M3MOJI3BaHE Ha MPEmsITCTBeHH ynpaxkHeHus npu EI' npyruar mokaszaten Ha
CIM — cuma CchpII0O Ca HACTBOWIM YMEPEHU OTPUUATEIIHU KOpelaluu ¢
BpeMeBHUTe TokazaTenu Ha 20 M (r = -0,360), 10 m ot netstr crapt (r = -0,386)
u 3x50 M (r = -0,312). 3acwiBa ce U Kopenausita Ha MKy JBaTa MoKazaTels
Ha C/IM — npmxuna u cuna (r = 0,369).

Hactpnunure nmpoMeHn ca eMIUPUYHO JOKA3aTEJICTBO 3a MOJOXKHUTEIHA
TpaHchopMmalusi KbM JBUTaT€HU CHOCOOHOCTH, M3WCKBAIU MPOCTPAHCTBEHU
KOH(UTYypaluu W CBHUJIETEJICTBA 3a YyBEJIMYaBaHE HA CBBP3AHOCTTA MEXIY
CKOPOCTHO-CHJIOBHM TIOKa3aTeIM U KOOPAWHAIMOHHU IMapaMeTpu Ha CIPUHTA.
Ta3zu nmpoMsiHa CBIIO MOXKe Ja ObJie ThIKyBaHa KaTo MPOsiBa HA CHUHEPreTUYHA
NPECTPYKTypU3aIlUs Ha JBUTATEIHATA CUCTEMA.

Beprkannusatr moackok 3a 30 cek — cpeaHa CKOPOCT CBIIO pa3BHUBa
KOpEJNallMOHHU  3aBUCUMOCTH ¢ O€roBuTe TecToBe. Taka Hampumep,
YCTaHOBMXME HOBa yMEpEHa OTpuIlaTesHa Bpb3ka Mexay T6 2 u 20 m — Opoii
kpauku (r = -0,347), a HecbllecTByBallaTa KOpeJamus B HayajloTO Ha
ekcnepumenTa mexay T6 2 u 10 M or nersny crapT — BpeMe B Kpas Ha
eKCIIepUMEHTa ¢ 3HaunTeTHa oTpuiiaTenna (r = -0,508).

YcraHoBuxMe ©W yMepeHa oTpuiiarenHa kopenamus B EIT mexny
myJicoBaTa 4YecToTa, HM3MEpeHa ciel BepTKaJIHM noackoud 3a 30 cek cbe
cunoBute nokazarenu Ha CJIM (r = -0,344) u BepTUKaneH MoAcKok 3a 30 cex —
cuta (r = -0,313). OT riemHa TOYKAa HA CHHEPIETHYHHUS IIOIXOMA, TOBa €
MHAMKATOpP 3a M0-BUCOKA CTENEH Ha BhTPEIIHA KOOPAUHAIUS U e(DEeKTUBHOCT Ha
(GYHKIIMOHAIHUTE TOJCUCTEMH, BOJACIIM JI0 TO-UKOHOMHMYHA pabora Ha
opraHu3Ma rnpu Gu3NIecKo yCHIIne.

HoBa ymepena kopenanust HaOmronaBame ciienl ekcriepuMmenTta npu EI u
MEXIy TPOCH KeHT'YpyBUIeH — Bpeme U 10 M oT seTsy ctapT — Opoi Kpauku (r
= 0,403).

I[Ipu KI' naGmromaBamMe HOBOCH3JAJEHW BPB3KM B KOpeJallMOHHATa
MaTpula equHCTBEHO Ha T8 2. BepTUKaIHUAT MOJCKOK — CKOPOCT YCTaHOBSIBA
ymepeHa otpuniatenHa kopiamus ¢ T1 (r = -0.395), T2 (r=-0.398), T2 1 (r = -
0.363), T4 (r = -0.356).

Kato mpuunna 3a ToBa, ye B KI' He ce HaOmoAaBa ChIIECTBEHO Pa3BUTHE
WM pa3lIupsiBaHE Ha KOpeEJalMOHHATa CTPYKTypa, OTUYMTAME 3ala3BaHe Ha
HaToBapBamms  ApasHuTeNn. OTChCTBHETO HAa  HOBU  (DYHKIIMOHAITHHU
B3aMMOBPB3KH MEXKIY TECTOBETE IOJCKa3Ba, Y€ JBUTaTeIHATA CUCTEMa HE €
MpEMUHAJIA MPe3 ChCTOSTHUE Ha BTPEIIHO NpecTpyKTypupane. OT rieaHa Touka
Ha CHUHEPreTHUYHUs MOJEJ] TOoBa I[IOKa3Ba, Y€ CHUCTeMaTa HE € HaplsA3jla B
OudypkamroHHa 30HA, HE € TMOJyYWIa JOCTaThYHO BBHIIEH CTHUMYJ 3a
ajanTalyds M HE € TMOBMUIIWJIA HUBOTO CH Ha BBTPEIIHA KOOpPIAHHAIIUS.
CnenoBarenno, napurarenHure mnoacucremu B K[ octaBat cpaBHUTEITHO
aBTOHOMHU U cla00 CBbp3aHU, KOETO C€ TMposiBsiBa B 3ala3BaHe Ha
CHIIECTBYBAILUTE, HO OTPAHUYEHU B3aUMOBPBH3KH.



IIpoBeneHUAT KOpENALMOHEH aHAIU3 MEXAYy OTACIHUTE TECTOBE H
[I0KA3aTeNu IPEIU U CIIe] NIEJaroru4ecKus €KCIEPUMEHT pa3KpuBa CbIIECTBEHU
IIPOMEHHU B CTPYKTypHATa OpraHU3allMs HA JABUraTelHaTa CHUCTEMa, OCOOEHO B
EI', xosT0 BOOM TMOATOTOBKA CIIOPEN METOAMKATA C NPEUMYIIECTBEHO
M3II0JI3BaHE HA NPENATCTBEHU YIIPAKHEHMUS.

B wu3xomHorto HMBO kopenanmonHata Marpuna npu EI' m KI' moxassa
CXOJIHa IUTBTHOCT, KaTo npu KI' ce HabmoaaBa mo-rojisiM 6poii Bpb3KH, HO C TO-
HUCKa (pyHKIMOHamHA 3HauuMocT. Clieql mpujaraHeTo Ha eKCIepUMeHTaJlHaTa
MeTonuKa npu ywyactHuuute B EI' HacThmBaT oTueTiMBU TpaHchopmanuum —
IIOSIBSIBAT CE€ HOBU B3aMMOBPB3KHM MEXKIY IIOKa3aTesd, KOUTO IPEaud TOBa ca
OWIM HE3aBHCHMH, a ChILECTBYBALIMTE KOpEJIaluu YKpemnBaT. ToBa € siceH
VWHJHAKATOp 3a IOBUUIEHA CHCTEMHA HWHTETpalus U 3a Bb3HUKBAHE Ha HOBU
CUHEPIrUM MEXIY ABUTATEITHUTE KOMIIOHEHTH.

Oco0eHo xapakTepHa € 3acujieHaTa B3auMOBPB3Ka MEX]y MOKa3aTeInuTe
Ha OEroBUTE TECTOBE U TE3HW, OICHSIBAIM CKOPOCTHO-CHJIOBAaTa MpOsBa
(BepTHUKaJIEH MOJCKOK, CKOK JBJKMHA OT MSICTO, TPOEH KEHTYPYBUIEH CKOK).
ITossBaTa Ha HOBH KOpEJNalMU MEXAY KOOPAMHALMOHHU U CKOPOCTHHU TECTOBE
(manp. mexnay T-tect u 10 M or njersiny cTapT - Bpeme) IOKa3Ba, ue
JIBUTATeNIHATa CHUCTEMa 3armouBa Ja QyHKIMOHHUPA MO-e(PEKTUBHO KATO LSJIOCT,
KOETO OT CBOs CTpaHa € OCHOBHA XapaKTepUCTHKAa HAa CHUHEpPreTu4yHaTa
camoopranuzanus. [logoOHu TpaHcpepu Ha CIOCOOHOCTHM ca WHAMKATOpP 3a
IIOBUILIEHA AJANTUBHOCT U CUCTEMHA MKOHOMMS B €HEpPrUiHATa peryJalnus Ha
JBUKEHUETO.

B kpasa na menmarormueckus excnepuMeHT npu KI', B xodTo atmierure
IpeMHHaxa IMpe3 TPEHUPOBBYEH LUKBJ, NOATOTBEH B cMHChbia Ha EII,
CTPYKTYypaTa Ha B3aUMOBPB3KUTE OCTaHA IIOYTH HEIPOMEHEHA.



Tabauua 25 Pezyrimamu om Kopeaayuonuus anaius Ha oannume 3a EI" npeou u cried excnepumenma.

11 | 111] 12 | T21 ]| T3 T4 | 141 15 | 151 ] 16 | 161 | 62| 63| T7 [ T71] T8 [T81 ][ T8 2

T1 1| 508" | 878" | 280" | ,731" | 859" | 0,074 | -,7017 | -,360" | -,596” | -,520" | -598” | 334" | -,769” | 0,098 | -,773" | -,533" | - 534"

T1 1| 528" 1| 4097 | 427" | 309" | 372" | 316" | -,462" | -0,154 | -0,264 | -0,266 | -,347 | 412" | -,488" | 0,269 | -,409% | -0,221 | -0,241

& T2 | 8307 | 479" 1| 331" 6177 | ,790° | 0,181 | -,644™ | - 386" | -,465" | -,398" | -,508” | 0,236 | -,709" | 0,263 | -,660" | -,420% | - 409"
T |T22]| 328 | 455" | ,354° 1] 0,095]| 0,128 | 0,126 | -,283° | -0,272 | -0,211 | -0,205 | -0,199 | 0,260 | -0,179 | 403" | -0,148 | -0,152 | -0,054 | «
Wi 13 [ 700" | 372" | ,476" | 0,086 1| ,767° | 0,103 | -,554" | -0,239 | -,434" | -552" | -,476" | 342" | -,565 | -0,095 | -,543" | -,455" | -0,253 |
E T4 | 838" | 382" | 725" | 0,160 | 644" 1] 0100 -669" | -312" | -565" | -,543" | -543" | 382" | -739" [ 0,028 | -,696" | - 598" | -487" | &
& T4 1| -0,045 | 366" | 0,135 | ,301° | -0,040 | -0,024 1]-0116]-0082 | -0.108 | 0,007 | -0180 [ 383" | -0.141 [ 0,256 [ -0,009 | 0054 -0029 | =
= | 75 | 6917 | 407" | -656" | -0,234 | 583" | -684” | -0,016 1| ,369° | 499" | 621 | 5017 | -312° | 862" | -0,009 | ,739" | 585" | 408" | Wi
O | 751 -0269-0171] -0,262 | -0,084 | -0,229 | -0,221 | -0,022 | 0,263 1] 0,198 | 0,233 | 0,160 | -344° | 293 | -0,091 | 0,254 | 0,197 | 0249 | &
S| T6 | -582" | -281° | -,385" | -305' | - 431" | -,544" | 0,063 | 532" | 0,127 1| 537" | 829" | 301" | 527" | -0,170 | 566" | 293" | ,320"| &
< | 761 -542" | 0271 -348 | -0,241 | -533" | - 551" | 0,098 | 633" | 0,194 | 544" 1| 485 | -313°| 607" | 0,106 | ,581% | ,798" | 280" | g
CI| 76 2 | -589” | -0,268 | -,361" | -0,167 | -,463" | -573" | -0,028 | 522" | 0,130 | ,912° | 499" 1] -305 | 491" | -0,170 | 559" | 332 | 384" | &
W 63| 350 | 437 | 280 | 396" | 354 | 352 | 450" | -287 | 0,026 | -,346 | 0,253 | -313 1] -344"| 0053 -0168 | 0214 | -0211| ©
C| 77 | -7497 | -, 4777 | -659" | -0,197 | -,614" | - 719" | -0,063 | ,850° | ,286' | 567" | ,607" | 596" | -,319° 1]-0042] ;777" | 604" | 525" | w

b | 771 0178 0248 | ,284°| 0,259 | -0,024 | 0,163 | 345" | -0,071 | 0,035 | -0,262 | 0,057 | -0,209 | 0,179 | -0,095 1| -0,060| 0,157 | -0,031

T8 | -,762" | -364” | -,656" | -0,137 | -,528” | -,681" | 0,108 | ,767" | 0,251 | 516" | ,601° | ,549" | -0,137 | ,821" | -0,107 1| 6377 | 598"

T8 1 | -,534" | -0,242 | -,364" | -0,158 | -,418" | -,569” | 0,196 | ,593" | 0,197 | 337" | 816" | ,396" | -0,155 | ,613" | 0,144 | 660" 1| 547°

T8 2 | -,5617 | -0,207 | -,382" | -0,151 | -0,266 | -,542" | 0,148 | ,454% | 0,218 | ,396 | ,398" | 472" | -0,140 | 549" | -0,054 | 668" | 693" 1




Taoauua 26 Pezyimamu om Koperayuonnusa ananius nHa oaunume 3a KI' npeou u cied excnepumenma.

KT T1 T1 1 T2 T2 1 T3 T4 T41 | 15 751 | 16 T61 ] 162 ] 163 | 717 T7 1 T8 T8 1 | 18 2
T1 1 556" | ,849" | 602" | 0,268 | ,868” | 0,020 | -697" | -0,051 | -,580" | -0,073 | -,535” | -0,077 | -,644" | 0,239 | -,780" [ -0,109 | -,395"
< | TL1| 559 1 677" | 555" | 350" | ,646™ | -0,126 | -,638" | -0,159 | -,417" | -0,213 | -449” | -0,100 | -,580" | 0,177 | -,653" | -0,185 | -,284"
Ii T2 | 836" | 612" 1 774" | 435" | 839" | -0,124 | - 757" | -0,159 | -,490" | -0,095 | -502* | -0,163 | -,740” | 317" | -767" | -0,117 | -,398" <
| T22| 593 | 416" | ,750" 1 443" | 648" | -350° | -,680" | 0,196 | -305' | 0,079 | -294" | -392" | -582" | 0,132 | -586" | 0,004 | -363" | ¥
= | 73 | 0269 | 391" | 455" | ,355° 1 322" | 0,038 | -0,191 | -0,047 | 0,033 | 0,097 | -0,116 | -0,055 | -0,202 | ,336' [ -0,199 | 0,011 | -0,124 | i
E T4 | 857" | 646" | 832" | 553" | 322 1 -0,007 | -731" | -0,204 | -535" | -0,211 | -,498" | -0,142 | -,734" | 296" | -775" | -0,188 | -356" | =
W[ 74 1] -0024 | -0192]-0202 | -431" | -0,055 | -0,062 1 0,170 | 0,174 | 0,115 | -0,080 | 0,067 | ,839" | 0,084 | -0,145 | 0,058 | -0,263 | 0,035 | @
5 T5 | -674" | -580" | -,722" | -634" | -0,155 | -,686" | 0,144 1 0,176 | 545" | 0,250 | 573" | 0,273 | ,858" | -0,159 | ,841" | 0,211 | 320 | B
& | 751 | 0,009 | -0,160 | -0,114 | -0,066 | -0,013 | -0,179 | 0,160 | 0,170 1 0171 | ,554" | 0,131 | 0,205 | 0,265 | 0,002 | 0,026 | 441" | -0,099 |
W | 76 | -561" | -372° | 389" | -,303" | 0,052 | -,534" | 0,037 | ,506" | 0,174 1 454" | 005" | 0,214 | 497" | -0171 | ,710° | 277 | 404" | W
S | 7161 0055 | -0218 | -0,032 | 0,158 | 0,114 | -0,233 | -0,125 | 0,253 | ,539" | 471" 1 416" | 0,020 | 280" | -0,076 | 0,181 | ,795" | -0,039 |
E T6 2 | -,550° | -,376° | -,349° | -0,177 | -0,045 | - 528" | -0,084 | ,472"° | 0,136 | ,908" | 527" 1 0,187 | 511" | -0,178 | ;706" | 0,232 | ,343 | &
o | 163 0086 | -0217 | -0,181 | -,348" | -0,021 | -0,169 | ,856" | 0,246 | 0,249 | 0,246 | 0,037 | 0,141 1 0,174 | -,301° | 0,180 | -0,190 | 0,080 t’
C | 77 | -619" | -520° | -657° | -,353° | -0,166 | -,716" | -0,091 | ;764" | 0,261 | 476" | 343 | ,494" | 0,056 1 -0,086 | 782" | 289" | 340" | ¥
'2 T7 1| 0205 | 0223 | 373" | ;384" | 383" | 286" | -,363" | -0,191 | 0,121 | -0,052 | 0,096 | 0,014 | -,287" | -0,008 1 -0,205 | 0,031 | -0,047
T8 | -771° | -606" | -,712" | -536" | -0,201 | -,765° | 0,016 | ,804° | -0,010 | ,691" | 0,165 | 675 | 0,160 | ,729" | -0,202 1 0,144 | 526"
T8 1 | 0,102 | -0,211 | -0,139 | 0,118 | 0,026 | -295' | -0,183 | 0,262 | 465" | ,303° | 855" | ,331° | -0,024 | ,381" | 0,083 | 0,149 1 0,180
T8 2 | -0,226 | -0,202 | -0,230 | -0,063 | -0,053 | -0,267 | -0,103 | ,351" | 0,071 | 421" | 0,205 | 429" | 0,086 | ,393" | -0,056 | ,462° | ,332' 1




MeToauka HA OLleHSIBAHE HUBOTO HA KOHAUIMOHHA MOJAT0TOBKA

O6o0menuTe pe3ylaTaTde OT MEJAroru4yeckus EKCHEPUMEHT U
MPOBEJCHUTE AaHaJIU3M I[I0Ka3Ba SICHO TMPOSIBEH CHUHEPreTHYeH eQPeKT Mpu
W3MOJI3BAHETO  HAa  JIGKOATJIETUYECKH  MPEMSITCTBEHH  yOPaKHEHUs B
noAroroBkata Ha 12-13-rogumnu  crnoptuctd. [Ipemiokenata aBTOpCKa
METOJMKa JIEMOHCTpUpa BHUCOKA €(EKTUBHOCT MpPH pa3BUBAHE HA OCHOBHUTE
JBUTATETHU CIOCOOHOCTHM — CHWJa, pa3auyHuTe (opMu Ha mOposBa Ha
JBUTATETHUS CKOPOCTEH TMOTEHIMAI, CKOPOCTHO-CHJIOBUTE CIIOCOOHOCTH H
CKOPOCTHATa U3JIPHAKIUBOCT.

Bb3 ocHOBa Ha pe3ynTaTUTE U aHalu3a OT MEAArOrHYECKUsl €KCIIEPUMEHT
0e ch3/a/ieHa OlleHbYHA TabJIMIIA 32 ONpeIe/IsiHE Ha KOHAUIIMOHHOTO ChCTOSIHUE
Ha JieKoaTieTy Ha Bb3pacT 12—13 rogunu. [logbopbT HA TECTOBETE, BKIIFOYEHU B
tabnunara, ce Oa3upa Ha pe3yiaTaTUTe OT KOpPEJAllMOHHUSA aHaJu3 Ha
eKCIIepUMEHTAIHaTa Tpyna clie]] Kpas Ha eKCIepUMEHTa, MpU KOWTo Osxa
ONpEJICTICH TECTOBETE C HaW-BUCOKM B3aMMO3aBHUCUMOCTH TIOMEXIY CH,
nokazanu Ha durypa 44. Ot 0610 18 MpPUIOKEHU TecTa B U3CJICIBAaHETO, OsXa
noa0paHu celeM, KOUTO MoKa3axa Hal-CHUJIHM BPB3KHU M CHIIEBPEMEHHO MOTaT
na ObJIaT JeCHO U OOEKTUBHO MPOBEXK/IAHU B peajiHa TPEHUPOBBYHA cpena. Tazu
METO/IMKa I03BOJISIBA MHTErpUpaHa KOJWYECTBEHA M KayeCTBEHa OLIEHKa Ha
HUBOTO HA Pa3BUTHE HA CKOPOCTHUTE U CKOPOCTHO-CHJIOBUTE CIIOCOOHOCTH TIPH
ChCTE3aTEJINTE B pasriek/laHaTta OT HaC Bb3PacTOBa IpyIia.

®@urypa 44 Huso na xopenayus medcoy mecmogeme 8 Kpas HA eKCnepumeHma npu
ET’, sxnrouenu 6 oyenvunama mabauya.



B tabnuna 17 ca npencTaBeHr M3UMCICHUTE CUTMAaTHU OLICHKU 32 BCEKHU
OT CEJeMTE TEeCTa, BKIIOYEHH B KOMIUIEKCHATa OI[EHKAa HA CKOPOCTHO-CHJIOBATA
MOATOTOBKA.

Pa3paboTenara ouenbyHa TabJIMLa NPEAOCTABS HAJEKIECH HHCTPYMEHT 32
OLICHKAa W MOHUTOPMHI Ha HHMBOTO Ha KOHJUIMOHHATa MOJATOTOBKAa Ha
nekoarnetn Ha Bb3pact 12-13 r. Ta mMoxke ga ce u3MOI3BAa KakTo 3a
JIUArHOCTUKA HA TEKYIIOTO HMBO Ha MOJATOTOBKA, Taka W 3a MpOCJeAsBaHE Ha
edeKTa OT TPEHUPOBBUHHUTE BB3JACHCTBHUS B PAMKUTE Ha Pa3JIMYHU €Tald OT
TOJMITHUS TPEHUPOBBUEH LIUKBII.

Taboauua 17 Oyenvuna mabauya 3a onpeoensine HA KOHOUYUOHHOMO CbCMOAHUE HA
Jekoamiemu Ha ev3pacm 12—13 2oounu

Tecr 20 m 10m T-teer | 3x50m CIM Tpoen | Beprukanen
(cex) | ot JIC (cek) (cek) (cm) KEHI. | OTCKOK (CM)
CioBecHa (cex) CKOK
M
OLeHKA (M)
Bucoxa ITox 2,93 Iox 1,22 ITox 9,53 IMox 22,98 Hapn 238,61 Han 6,93 Han 40,66
Han 2,93-3,23 | 1,22-1,36 | 9,53-10.52 | 22,98-26,18 | 212,06-238,61 | 6,27-6,93 34,93-40,66
cpenHara
Cpenna 3,24-386 | 137-167 | 1053-1253 | 26,19-32,61 | 158,93-212,05 | 4,92-6,26 23,44-34,92
Mon 3,87-417 | 168-182 | 1254-1353 | 32,62-35,82 | 132,37-158,92 | 4,25-491 17,70-23,43
cpenxHara
Hucka Han 4,17 Hapn 1,82 Hapn 13,53 Hap 35,82 Ilox 132,37 Ion 4,25 Iox 17,70
MN3BOJU U MNPEIIOPBKUA
H3Boan

B croTBeTcTBHE C IN1aBHATA €] U MOCTABEHUTE 3aJa4Ml Ha U3CJIC/IBAHETO
Morar ja ce 000co0sT cieaHuTe 0000IIEHU U3BOIN:

1. JIuTepaTypHUSIT aHaIUM3 PpPa3KpH, Y€ BBIPEKH JOKA3aHOTO
MHOTOOOpa3HO BB3ACHCTBHE HA TPEMSITCTBEHUTE YIPAKHCHHS, HAYIHUTE
W3CIICJIBAHUSA, PA3TIICKIANIM TEXHHUS CHHEpPreTHdeH edeKT NpH MOApaCcTBAIIA
nof 14-roauiiiHa BB3pacT, ca CUIIHO OTPAaHUYCHHU.

2. AHKETUpaHUTEe TPEHbOPU IO JIeKa aTJIeTHKa  H3M0JI3BaT
pa3HOOOpa3HM TMPENSITCTBEHU YIOPaKHEHHUs] OCHOBHO 3a pa3BUBaHE Ha




KOOPAWHAIMOHHU CIOCOOHOCTH M OBbp3UHA MPHU MOAPACTBAIIUTE, HO OT Jpyra
CTpaHa HEOCHOBATEIHO MNpeHEOperBaT BBH3MOXKHOCTTA 32 BB3JACHCTBHUE BBPXY
CKOpPOCTHaTa U3APHKIUBOCT. AHKETHOTO MPOYUYBAHE PA3KpH, Y€ CIEIUATIUCTUTE
MpujaraT MHOTO ToJisiMa 4acT OT MPEMATCTBEHUTE YNPAXHEHUS KaTO CPEJICTBO
3a IOJITOTOBKA 32 MPEMSITCTBEHU TUCIUIUIMHU U HEOLICHSIBAT Bb3MOXKHOCTUTE Ha
TE€3W YOPAKHEHUS TMPU TMOJTOTOBKA 3a OCTAHAIUTE JIEKOATIETHYECKU
TUCIUILIAHHA.

3. VYrhpaxHeHusiTa, BKIIOYEHH B MWIOTHOTO H3CJEJABaHE, Morar Ja
ObJaT BaJMJIEH MOJIENI 32 MOHUTOPHUHT Ha MOJATOTBEHOCTTa Ha mojpacTeamu 12-
13-roguIIHu aTIETH.

4. IInnoTHOTO HM3cCleABaHE A0Ka3a, ye TectoBeTe Ha 20 M, 10 M jeTsmy
ctapT 1 T-Tect ca MOAXOMSIIM 3a MOAOOpsSBaHE HA CIEIHAIHUTE CKOPOCTHU
BB3MOXKHOCTH U TOJIOOPSIBAHE YECTOTa HA JIBM)KCHUSTA, JIOBKOCTTA; TECTOBETE
3x50 M coBajgka W BepTUKaTHU Mojckomu 3a 30 cek ca OOCGKTUBHU 3a
MOHUTOPHHT Ha CHJIaTa, CKOPOCTHO-CUJIOBUTE CIIOCOOHOCTH C B3PUBEH XapaKTep
U CKOPOCTHaTa W3JPHKIMBOCT, a 3a IIOBUIIABAHE CKOPOCTHO-CHUJIOBUTE
BB3MOKHOCTH OMXME MOIJIM Jla Bb3ACHCTBaME Ha KOHAUIMATA IMOCPEICTBOM
yIpaXXKHEHUs, UMAIId OTHOIICHUE KbM BJIOJKEHATA CHUJIa U BPEMETO Ha JICTS)X Ha

TSJIOTO - BEPTUKATHO TIOJCKOIM, CKOK JBJDKMHA OT MACTO UM TPOEH
KEHT'YPYBUJIEH CKOK.
4, CunepretnuHo 00OCHOBaHaTa METOJMKA C MPEUMYIIECTBEHO

U3IMO0JI3BaHE Ha MPEMATCTBEHU YIPAXKHEHUS 10Ka3aHO MOBJIMUSABA PAa3BUTHETO Ha
KOHAUIIMOHHUTE CITIOCOOHOCTH U MPENICTaBIIABA €PEKTUBEH U MPUIIOKUM MOJEI
3a YChBBPIICHCTBAHE HA CIIOPTHATa MOATOTOBKA IPHU MOJAPACTBAIIM HAa Bb3PACT
12-13 r.

5. Meroaukara ¢ NOpPUOPUTETHO W3MOJ3BAHE HA MPEMATCTBEHU
yIPaXHEHUsI BB3JEHCTBA HAM-CHIIECTBEHO BBPXY CKOPOCTHH CIIOCOOHOCTH,
CKOPOCTHATa M3APBHAKIMBOCT, CHIIOBUTE, CKOPOCTHO-CHJIOBUTE CIIOCOOHOCTH H
TE3U C B3PUBEH XapakTep, M0J0OpEHNETO Ha JIOBKOCTTA.

6. [Ipu EI" ca peructpupanu ChIIECTBEHU MOJIOOPEHUS HA BpEMEHATa
npu copuntoBute TectoBe (T1, T1 1, T2, T2 1), Ha mnokazarenure 3a
ckopoctHa w3apbxiuBoct (T3, T4, T4 1), Ha moka3zaTenuTe OT TECTOBETE,
M3HCKBAIU CKOPOCTHA U3JIPHKIUBOCT U CKOPOCTHO-CHIIOBUTE CIIOCOOHOCTH C
B3PUBEH XapakTep W CUJIOBaTa U3APBHKIMBOCT ¢ AuHamuueH xapakrep (T5, T6,
T6 1, T6 2, T7), xkakto W Ha (yHKIIMOHAIIHATA aJamnTaIus 4Ype3 HaMmalieHa
myicoBa yecrtota ciuen HaroBapane (T4 1, T6 3). HabGmiomaBa ce
€IHOBPEMEHHO ONTHMHM3allMsl HA 4YECTOTaTa M JObJDKMHATA Ha Kpaukara,
MOBUIIIEHA €K3IJIO3UBHA CUJIA HAa OTTJIACKBAHE.

7. B kpasg Ha meAaroruyeckusi €KCIEepUMEHT EKCIEpUMEHTAIHATa
rpyna 3HAYUTEIHO NPEBB3X0XkJAa KOHTPOJIHATAa B MHOIO TOJsiMa 4YacT OT
MOKa3aTeInTe.

8. XapakTephT Ha HM3MCHCHHATA B KOPETAIMOHHUTE 3aBUCUMOCTH
MEK/ly BUTATEIHUTE MOKA3aTEeIN B PE3YJTAT Ha MPUOPUTETHOTO MPUJIAraHe Ha



NPENATCTBEHN YNPaXKHEHUS B TMOATOTOBKATAa HAa TOJPACTBAIUTE JIEKOATICTH
CBUJETEICTBA 3a (opMHpaHe HAa HOBH W 3aCHJICHH B3aUMOBPB3KH MEXIY
CKOPOCTHUTE M CKOPOCTHO-CHJIOBHTE IOKa3aTeldu (BEpTUKAJIEH OTCKOK, CKOK
OBIDKHHA OT MSICTO, TPOCH KEHTYPYBUIEH CKOK), OTpa3siBallld I0-BHUCOKa
MHTETpaIys MKy OCHOBHUTE JIBUTATEITHU TIOJICUCTEMH.

9. llosiBata Ha 3HAYMMHU 3aBUCUMOCTU MEXIY TECTOBE 3a JOBKOCT M
CKOPOCTHHM CIIOCOOHOCTH IOKa3BaT MOAOOpeHa CHCTEMHa OpraHU3HpPaHOCT U
e(eKTUBHOCT Ha JBUTaTeNIHAaTa (DYHKIIMS.

10. OTueTnMBO TMpPECTPYKTypHpaHE Ha KOpelalMoHHATa MaTpHIa B
eKCIIEpUMEHTAIHATA TPyIa XapakTepu3npa HaBIM3aHE B CHHEPreTUYHA 30HA Ha
cCaMOOpTaHu3aIHsL.

11. Tlo-Bucoka cremeH Ha KOPEJNAIMOHHW 3aBUCHUMOCTH B
JABUTATEIHATA CHCTeMa TpH eKCIIepUMEHTaJ HaTa Tpyma MOTBBP)KIaBa
eeKTUBHOCTTa Ha pa3paboTeHara MeETOJMKa U MNPHIOKHUMOCTTa Ha
CUHEPreTUYHUS TMOAXO0]] 32 OIICHKa M HACOYBAHE Ha JBUTATEITHOTO Pa3BUTHE B
CTIOPTHATA MPAKTHKA.

IIpenopbku

B koHTekcTa Ha TOPEeHu3I0KEHOTO, MOrar jaa Obaar (GOpMyIUpaHH U
CJIEIHUTE TTPAKTUYECKU HACOKU U TIPETIOPHKHU:

1. KM crangapTHara nporpaMa npernopbuBaMme Ja ce A00aBAT OsraHe
npe3 5-8 Opost mpenarcTBus Ha 5-, 6- U 7-KpaukoB pUTHM 3a pa3BUTHE HA
CKOpOCTHaTa W3APBKIMBOCT. [Ipenmarame Tte3m oTceyku naa GopMmupar
npubnuzurenno 30 % oT o0moTo 00eMHO HATOBapBaHE, HACOYEHO KbM
U3JIPBKITUBOCT.

2. [TapanenHo ¢ TpaAWIMOHHUTE yIOpakHEHUS 3a Obp3WHA,
1eaecho0pa3Ho € Ja ce BKIYBAT M OsraHus mpe3 1-5 Oposi mpensTcTBUS ¢
pa3nu4Ha KpaykoBa CTpyKTypa — 3-, 4-, 5-, 6- unu 7-kpaykoB puThbM. To3u THI
yIpakHeHus cienBa aa 3aeMar 1o 40 % ot paboraTta, HaCOYeHA KbM pa3BUBaHE
HAa CKOPOCTHUTE CIIOCOOHOCTH.

3. 3a moBHIIIaBaHE CKOPOCTHO-CHUJIOBUTE W CHIJIOBUTE BBH3MOKHOCTH
ce TMpemophyYBa B Pa3HOOOpa3HUs HAOOp OT H3MOJ3BAaHU CPEJACTBA Ja Ce
aKIIEHTHpa BBPXY YIMPAXKHEHUS C IPEMHUHABAHE O] MPEMSTCTBUS OT Pa3IndHU
W3XOJHH TO3UIMHU (JISIB/IECEH KpaK OTHpE], HANpeueH CTOEXK), KAaKTO U BBPXY
MOJICKOIIM C JIBa KpaKa HaJ MPETSITCTBYS, KATO BHCOYMHATA UM C€ ChOoOpassiBa ¢
BB3PACTOBUTE W  HWHAWBUAYATHUTE BB3MOKHOCTH HA  TPEHUPAIIUTE.
OnTUMaTHOTO CHOTHOIIEHHWE MEXIY OOMYAHHWTE CpeACcTBAa U TMPEIJIOKECHUTE
ynpaxHeHnus e 60 : 40 %.

4.  3a T1EeNeHAcOYEHO pa3BUBAaHE HA THBKABOCT U JIOBKOCT W
KOOPJIMHAIMS TPU MOAPACTBAIIUTE JIEKOATICTH OCHOBEH NMPHOPUTET TpsiOBa na



MMaT YINPAXKHEHUATA, U3MBIHIBAHU C MOMOINTA HA MPEHSTCTBUS — B UIPOBA
dbopma, yrpakHeHUsI Ha IPENSATCTBUS, OsiraHe TIPe3 MPENSITCTBUS.

S. Jla ce u3Mmon3Ba CHHEPreTUYHUAT MOAXOJ IPH IUIAHUPAHETO Ha

TPEHUPOBBYHUTE HATOBAPBAHMSL.

Ipunoc

C‘II/ITaMe, ye Ha Oaza MpCaACTABCHUTC U3CJIICABAHUA MOKC J1a CC OTOEJIEKH

CJICIHUA ITPUHOC!

1.

YcraHOBEH € W HAy4yHO apryMeHTHpaH CHUHEPreTUYHHUAT €(deKT OoT
U3MOJI3BAHETO Ha JICKOATICTUYECKU MPEMSATCTBEHU YNpPaKHEHHS Tipu 12—
13-roguminu chCcTe3aTelun.

VYcraHOBEHO ca yHpakKHEHHS, KOUTO ca BaJIMJACH MOJIEN 32 MOHUTOPHUHT
Ha OJTOTBEHOCTTA Ha JieKoaTieTH Ha 12—13 1.

Pa3paborena e Meroaumka ¢ EKCHEPUMEHTATHO JO0Ka3aH IOJIOKHUTEICH
e(eKT 3a HauajgHa CIIOPTHA IMOJTOTOBKA C MPEUMYIIECTBEHO H3II0I3BaHE
Ha MIPENSATCTBEHU yIpaKHEHUs Npy 12-13-ToUIIHN JIEKOATIIETH.
[IpennoxeHa € TpakTUYECKa CHUCTEMaTHU3alMsl Ha NPENATCTBEHUTE
YIOpaXHEHUS, MPUJIOKHUMA 3a TTOAPACTBAIIM JEKOATIIETH.

Pazpaborena e oneHbyHa TabiMIa 3a OMpeaesiTHE Ha KOHIUIIMOHHOTO
CBCTOSIHME Ha JiekoaTneTH Ha 12—13 r., KoITo MOKE Ja ce H3MO0a3Ba OT
TPEHBOPHU U CIIEHUATMCTH 38 MOHUTOPUHT U IJIAHUPAHE HA MOJIrOTOBKATA.
dopMHUpaHH ca MPENOpPbKU 3a IMpaKTUKaTa OTHOCHO BKJIIOYBAHETO Ha
NPENSATCTBEHU YIPAXXHEHUS C IIeJ1 ONTUMU3UpaHe Ha paboTata Ha
TPEHBOPUTE B JETCKO-FOHOIIECKUS CTIOPT.



[TyOnukanuu no TemaTta Ha AUCEPTAMOHHUS TPYA

1. KacoBa, $l., IlpoyuBaHe M aHaiu3 Ha pOJSATA HA MPENATCTBEHUTE
YOPaXKHEHUS B MOJATOTOBKATA HA MOJAPACTBAIIUTE JIEKOATIETH, cll. "Jleka
aTnetuka&Hayka", op. 1 (23), 2023 r.

2. KacoBa, 5., 3cieaBane Ha CUHEPTUTHUYHUS €(DEKT HA yIOpaKHEHUsS 3a
MOHUTOPUHI Ha TMOATOTBEHOCTTa Ha mnojapacTBamu 12-14 roaumiHu
nekoarierw, ci. "Jleka atineruka&Hnayka", op. 1 (24), 2024 .

3. Kacosa, §l., [IpensTcTBeHUTE YIIPa)KHEHUs KAaTO CPEJICTBO 3a MOJATOTOBKA
npu nojpacteany, ci. "Jleka atiernka&nayka', op. 1 (25), 2025 r.



NATIONAL SPORTS ACADEMY
»VASIL LEVSKI*“ SOFIA

DEPARTMENT ,,ATHLETICS*

Yana Vasileva Kasova

wdyynergistic Effect of Using Athletics
Hurdle Exercises in Adolescents*

DISSERTATION ABSTRACT

or awarding the educational and scientific degree "Doctor"

Research Supervisor:
Assoc. Prof. Plamen Nyagin, PhD

Sofia, 2025



NATIONAL SPORTS ACADEMY
»VASIL LEVSKI*“ SOFIA

DEPARTMENT ,,ATHLETICS*

Yana Vasileva Kasova

»Synergistic Effect of Using Athletics
Hurdle Exercises in Adolescents*

DISSERTATION ABSTRACT

or awarding the educational and scientific degree "Doctor"

Research Supervisor:
Assoc. Prof. Plamen Nyagin, PhD

Official reviewers:

Prof. Marin Gadev, DS
Prof. Apostol Slavchev, PhD

Sofia, 2025



The dissertation comprises 232 standard pages. It is illustrated with 26 tables, 44
figures, and a list of the references used. The bibliographic reference list
includes 132 sources, of which 92 are in Cyrillic and 40 in Latin script.

The numbering of the tables and figures in the author’s abstract corresponds to
that of the dissertation.

The dissertation was discussed and approved for public defence before a
scientific jury at an extended meeting of the Department of Sports Theory at the
National Sports Academy “Vasil Levski”, held on 12 November 2025.

The public defence of the dissertation for the award of the educational and
scientific degree “Doctor” will take place on 28 January 2026 at ......... hours
in Hall ......... of the National Sports Academy “Vasil Levski”, Studentski
Grad, Sofia.



Introduction

Athletics, often referred to as the “queen of sports”, plays a key role in the
contemporary sporting world. It encompasses a wide range of disciplines that
develop fundamental motor abilities such as speed, strength, endurance, and
coordination, while simultaneously laying the foundation for the development of
physical capacities in young athletes. Owing to the broad spectrum of disciplines
it comprises, athletics has established itself not only as a means of enhancing
motor abilities but also as a fundamental method for fostering the development
of a harmoniously developed personality. Particular attention should be paid to
athletics hurdle exercises, which combine speed and technique and at the same
time contribute to the overall motor and psychomotor development of
adolescents.

The organisation of sports training for adolescents in Bulgaria, as well as in
many other countries, is structured with the aim of ensuring the sustainable
development of young athletes. The sports development system in Bulgaria
includes various stages and forms of training, encompassing initial
familiarisation with sport, progression through diverse training regimes aimed at
developing motor abilities and coordination, and the gradual specialisation in
specific sports disciplines. In this process, athletics disciplines play a substantial
role, as they provide opportunities for integrating various types of motor activity
that support the comprehensive physical development of children.

At the national level, the sports system seeks to provide adolescents with
opportunities to participate in a wide range of sporting activities and
competitions, placing emphasis not only on elite sport but also on mass physical
activity. However, specialised training for adolescents, particularly in the
context of athletics hurdle exercises, requires the integration of contemporary
scientific approaches and methodologies that take into account both the
physiological and psychological characteristics of children at different stages of
their development.

In this context, the present study aims to investigate the synergistic effect of the
use of athletics hurdle exercises in adolescents. Such an approach seeks to
integrate various components of motor training, with an emphasis on the
interaction between speed, speed-strength, speed endurance, and coordination
abilities, which are of decisive importance for performance in athletics. The
study focuses on the optimal methods for integrating hurdle exercises into the
sports training of 12-13-year-old athletes, as well as on the analysis of the
outcomes of this approach within the context of sports development in Bulgaria.



In relation to addressing these issues, a working hypothesis was formulated,
based on the assumption that the application of expertly selected athletics hurdle
exercises in the training process of 12—13-year-old athletes would contribute to
the manifestation of a synergistic effect, expressed in a more effective
development of motor abilities compared to traditionally applied methods. It is
assumed that these exercises, in combination with traditional training means (for
speed, strength, flexibility, and coordination), will contribute to the optimisation
of the adaptive mechanisms of young athletes and to a significant improvement
in sports performance. In addition, the study will contribute to filling a gap in
the scientific literature regarding the application of the synergistic approach in
conditioning training, by emphasising the need for more empirical data on the
under-14 age group in athletics.

AIM, OBJECTIVES, ORGANISATION AND METHODOLOGY OF THE
STUDY

Aim and Objectives

The aim of the study is to optimise the conditioning training of 12-13-year-old
athletes based on the synergistic effect of the use of athletics hurdle exercises.

The achievement of the stated aim requires the fulfilment of the following main
objectives:

1. To review the scientific and methodological literature.

2. To determine the extent and targeted orientation of the use of hurdle
exercises in the training of adolescent athletes.

3. To investigate the synergistic effect of exercises used for monitoring the
level of preparedness of 12—13-year-old athletes.

4. To examine the level of preparedness of athletes in the under-14 age
group.

5. To investigate the synergistic effect of an experimental methodology
developed with the predominant application of hurdle exercises in the
training of athletes in the under-14 age group.

6. To examine the changes in the correlational relationships between
indicators of motor abilities after the application of a methodology with a
predominant use of hurdle exercises in the under-14 age group.



Organisation and Methodology of the Study
Object of the Study

The object of the study is the level of motor abilities of adolescents training in
athletics in the under-14 age group.

Subject of the Study

The subject of the study is the synergistic effect on motor abilities resulting from
the use of athletics hurdle exercises in adolescents training in athletics in the
under-14 age group.

Methods of the Study

For the achievement of the stated objectives, the following scientific methods
were applied:

1. Analysis of  scientific and methodological literature.
In order to examine the current state of the research problem based on
specialised literature, a total of 132 scientific and methodological sources were
thoroughly reviewed and subjected to critical analysis, of which 92 were in
Cyrillic and 40 in Latin script.

2. Questionnaire survey.
In order to investigate the opinions of athletics coaches regarding the extent and
orientation of the use of hurdle exercises in the training of adolescent athletes in
Bulgaria, a questionnaire survey was conducted. The study was carried out using
a questionnaire administered to 64 Bulgarian athletics coaches from various
clubs across the country. Eighteen of the specialists work in settlements with a
population of under 30,000 inhabitants, 17 carry out their professional activity in
settlements with a population between 30,000 and 100,000 inhabitants, and 29
of the surveyed coaches are based in cities with a population exceeding 100,000
inhabitants.

3. Pilot study.
Through a pilot study, an investigation was conducted into the synergistic effect
produced by specific exercises on the conditioning of adolescent athletes. An in-
depth analysis of the results focused on the interactions involved in the
development of motor abilities within the training process.

In addition, the study examined the synergistic effect of exercises used for
monitoring the level of preparedness of 12—13-year-old athletes. The obtained



results were used as a basis for the development of a training methodology for
athletes in the under-14 age group, with a priority on the use of hurdle exercises.
The exercises applied in the study form the basis of a test battery designed to
assess the level of preparedness of 12-13-year-old athletes before and after the
application of the aforementioned methodology.

The experiment involved 36 athletes from the initial sports specialisation groups
of the clubs KLLASA and AC “Pavel Pavlov”.

4. Sports-pedagogical experiment.
The main pedagogical experiment was conducted over the course of one
competitive sports year.

The control group (CG) implemented a training process based on the currently
applied Unified Programme (UP) in athletics.

The experimental group trained according to a training programme based on an
experimental model (EM) developed by the author for the preparation of
adolescent athletes, with a predominant use of hurdle exercises. The model
complies with the requirement for continuity of training load through the
gradual increase of both volume and intensity, based on the principles of wave-
like load variation, unity of general and specialised training, systematicity, and
cyclicity of the training process.

The condition was observed that the ratio between General Physical Preparation
(GPP) and Special Physical Preparation (SPP), applied in the Unified
Programme during the stage of sports training of adolescent athletes, was
preserved in the proposed alternative experimental model (Table 2).

Table 2 Ratio (in %) between General Physical Preparation (GPP) and Special
Physical Preparation (SPP) during the stage of initial sports training according to the
Unified Programme (UP) and the new Experimental Model (EM).

Training program Types of Physical Preparation
GPP SPP
UP 75 % 25%
EM 75 % 25 %

The distribution of training sessions within the weekly cycle in the applied
Unified Programme for athletics training and in the programme developed by
the author is identical (Table 3).




In the present study, the control group followed training based on the
traditionally applied Unified Programme, in which the development of the basic
motor abilities is achieved through classical means and methods.

Table 3 Distribution of training sessions within the weekly microcycle

Monday Training sesion — 90 min
Tuesday Rest day
Wednesday Training sesion — 90 min
Thursday Rest day
Friday Training sesion — 90 min
Saturday Training sesion — 90 min
Sunday Rest day

To improve endurance, predominantly continuous running at low and moderate
intensity, variable-pace running, as well as exercises performed in the form of
circuit training were applied. The development of speed was achieved through
specialised running drills, acceleration runs over 40-50 m, sprint runs over
distances of 20-30 m, starting from falling and high start positions, as well as
transitions from jogging to fast running in response to a signal. Strength training
of the lower limbs was mainly implemented through the complex and repeated
methods, incorporating a variety of exercises with differing intensity and load.
The means used for the development of flexibility in the training process
emphasised more general exercises and games with relatively low coordination
complexity. Instruction in the acquisition of technical skills in the disciplines of
the long jump and high jump was conducted in accordance with the
requirements of the Unified Programme, as was also applied in the experimental
methodology.

5. Sports-Pedagogical Testing

For the purposes of the pilot study and the main pedagogical experiment, sports-
pedagogical testing was conducted using 18 standardised tests:

Test No. 1 (T1) — 20 m sprint from a standing start with measurement of the
indicator “time”.
The test is conducted on a track with a tartan surface. The participants start
individually from a standing start. Time is recorded using photocells placed at
the start and finish of the running distance, with an accuracy of 0.01 seconds.



Test No. 2 (T1_1) — 20 m sprint from a standing start with measurement of
the indicator “number of steps”.
The test is conducted on a track with a tartan surface. The participants start
individually from a standing start, and the run is recorded using a video camera.
The number of steps is determined through subsequent video analysis.

Test No. 3 (T2) — 10 m sprint from a flying start with measurement of the
indicator “time”.
The test is conducted on a track with a tartan surface. The participants start
individually from a standing start and run a maximum distance of 20 m. Time is
recorded using photocells placed at the 10th metre of the running distance and at
the finish. Measurement accuracy is 0.01 seconds.

Test No. 4 (T2_1) — 10 m sprint from a flying start with measurement of the
indicator “number of steps”.
The test is conducted on a track with a tartan surface. The participants start
individually from a standing start, and the run is recorded using a video camera.
The number of steps is determined through subsequent video analysis.

Test No. 5 (T3) — T-Test with measurement of the indicator “time”.
The test is conducted on a track with a tartan surface. Four cones are arranged in
the shape of the letter “T”. Cone A marks the start/finish position. Cone B is
placed at a distance of 10 metres in a straight line in front of Cone A. Cones C
and D are positioned 5 metres to the left and right of Cone B, forming the
horizontal part of the “T”-shaped configuration. The participant starts the test
from a standing start at Cone A, where photocells are positioned to record time
with an accuracy of 0.01 seconds.

After the start signal, the participant:

« runs straight forward towards Cone B and passes it on the left side;

« continues with lateral movement to the right towards Cone D, touching its
base with the hand;

« then moves laterally to the left towards Cone C and also touches its base
with the hand;

« returns to Cone B, passing it on the right side;

« finally runs backwards to the starting position at Cone A, where time
recording stops.

Test No. 6 (T4) — Shuttle run 3 x 50 m with measurement of the indicator
“time”.

The test is conducted on a track with a tartan surface. The participants start
individually from a standing start. Time is recorded using a stopwatch with an
accuracy of 0.01 seconds. Each participant runs entirely within their own lane.



The participant runs a distance of 50 metres in a straight line, touches the end
line with the foot of one leg, turns sharply by 180 degrees, and continues
running back in the same lane. The finish is at the starting point after completing
three 50-metre sections, or a total distance of 150 metres (3 x 50 m).

Test No. 7 (T4_1) — Shuttle run 3 x 50 m with measurement of the indicator
“heart rate”.
Immediately after completion of the 3 x 50 m shuttle run, the participant’s heart
rate is measured for a duration of 60 seconds.

Test No. 8 (T5) — Standing long jump with two feet with measurement of
the indicator “distance”.
The test is conducted using a force platform and a measuring tape. The
participant assumes the starting position on the force platform, with the toes
aligned with the front edge of its surface. An auxiliary arm swing is permitted.
The jump is performed from a standing position with simultaneous take-off from
both feet. The jump distance is measured from the edge of the force platform to
the nearest mark left upon landing, ideally the heel imprint. Measurement is
recorded in centimetres, with an accuracy of 0.01 cm.

Test No. 9 (T5_1) — Standing long jump with two feet with measurement of
the indicator “force”.
During the performance of Test No. 8, the force platform records the force
applied by the participant during take-off.

Test No. 10 (T6) — Vertical jumps with two feet for 30 seconds with
measurement of the indicator “mean height”.
The test is conducted on a force platform. The participant stands on the platform
with both feet, with the hands placed on the hips and maintained in this position
throughout the test. After the start signal, the participant performs a continuous
series of vertical jumps for 30 seconds, aiming to maintain maximum height and
maximum jump frequency. Each take-off and landing must be performed
entirely on the force platform. The following indicators are extracted for
analysis: mean jump height, mean take-off force, and mean vertical velocity. For
the analysis of Test No. 10, the indicator “mean height” is considered.

Test No. 11 (T6_1) — Vertical jumps with two feet for 30 seconds with
measurement of the indicator “mean force”.
For the analysis of Test No. 11, the indicator “mean force” obtained during the
30-second vertical jump test is considered.

Test No. 12 (T6_2) — Vertical jumps with two feet for 30 seconds with
measurement of the indicator “mean velocity”.



For the analysis of Test No. 12, the indicator “mean velocity” obtained during
the 30-second vertical jump test is considered.

Test No. 13 (T6_3) — Vertical jumps with two feet for 30 seconds with
measurement of the indicator “heart rate”.
Upon completion of the 30-second vertical jump exercise, the participant’s heart
rate is measured.

Test No. 14 (T7) — Triple kangaroo jump with measurement of the indicator
“distance”.

The test is conducted on a flat, solid surface using a measuring tape. From a
standing start behind the take-off line, the participant performs three consecutive
forward jumps, taking off and landing simultaneously on both feet after each
jump, without pauses between jumps. An arm swing is permitted. Measurement
is taken from the take-off line to the nearest heel mark after the final landing.
Measurement accuracy is 0.01 cm.

Test No. 15 (T7_1) — Triple kangaroo jump with measurement of the
indicator “time”.
During the performance of the triple kangaroo jump described in Test No. 14,
execution time is recorded using a stopwatch with an accuracy of 0.01 seconds.

Test No. 16 (T8) — Vertical jump with two feet with measurement of the
indicator “height”.
The test is conducted on a force platform. The participant performs a vertical
jump from a standing position with an arm swing and preliminary spring-like
knee movements. The analysed indicators include jump height, take-off force,
and vertical velocity. For the analysis of Test No. 16, the indicator “height” is
considered.

Test No. 17 (T8 1) — Vertical jump with two feet with measurement of the
indicator “force”.
For the analysis of Test No. 17, the indicator “force” obtained during the vertical
jump is considered.

Test No. 18 (T8 2) — Vertical jump with two feet with measurement of the
indicator “velocity”.
For the analysis of Test No. 18, the indicator “velocity” obtained during the
vertical jump is considered.



6. Mathematical and Statistical Methods

For the processing of the obtained empirical data, specialised mathematical and
statistical methods were applied using the software packages IBM SPSS
Statistics (Version 27) and Microsoft Excel.

Depending on the aims and objectives of the study, as well as on the type of
data, the following statistical approaches were applied:

« Correlation analysis: For the purposes of the pilot study, correlation
analysis was applied in order to identify relationships between the
individual athletics tests.

« Variation analysis: For each measured indicator, basic descriptive
statistics were calculated — arithmetic mean, standard deviation, minimum
and maximum values — with the aim of determining the level of the
measured indicators and their variability at both the initial and final stages
of the main study.

A comparative analysis was conducted to establish statistically significant
differences. To assess the effect of the applied methodology within each group
(experimental and control), Student’s t-test for dependent samples was used.

To compare the two independent groups (control and experimental), Student’s t-
test for independent samples was applied at the initial and final stages of the
study.

The level of statistical significance was set at p < 0.05.

Stages of the Study

The study was conducted over a period of two years and proceeded through the
following stages:

1. Review, synthesis, and analysis of the literature sources related to the
research problem.

2. Establishment of organisational and methodological prerequisites for
investigating the effect of a methodology with a priority use of hurdle
exercises during the stage of initial sports training in athletics.

3. Conducting a preliminary study to examine the synergistic effect of
exercises used for monitoring the level of preparedness of 12—13-year-old
athletes.



4. Conducting preliminary testing of the formed experimental and control
groups.

5. Implementation of a sports-pedagogical experiment to reveal the effect of
the priority use of hurdle exercises.

6. Processing and analysis of the results obtained from the conducted
studies.

ANALYSIS OF RESULTS

Analysis of the Results from the Conducted Questionnaire Survey

After processing the data obtained from the questionnaire survey, it was
established that a very large proportion of coaches incorporate hurdle exercises
into their training methodology for working with adolescents. A total of 98.4%
of the respondents provided a positive answer to the question posed, “Do you
include hurdle exercises in your work with adolescents?” (Figure 10).
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Figure 10 Distribution of responses regarding the inclusion of hurdle exercises in
work with adolescents.

Athletics coaches predominantly work with hurdle jumps, stationary
hurdle exercises, as well as rhythm-based hurdle exercises. More than 70% of
the sports pedagogues indicate that they use all three groups of exercises in their
training methodology. In response to the question, “Which type of hurdle



exercises do you prefer to use in your work with adolescents?” (Figure 11),

respondents were allowed to select more than one answer.
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Figure 11 Distribution of responses regarding the types of hurdle exercises applied by

coaches in work with adolescents.

The information indicating that all of the above-mentioned groups of
exercises are used is fully consistent with the data obtained from the subsequent
question, “For what purpose do you include hurdle exercises in your work with
adolescents?” (Figure 12). A large proportion of coaches select hurdle exercises
both to improve the motor abilities of their athletes and to enhance technical
skills. A total of 13.10% of the respondents indicated that they use hurdle
exercises solely for the development of motor abilities, while only 4.90%

reported using them exclusively for the improvement of technique.
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Figure 12 Distribution of responses regarding the purpose of including hurdle

exercises in work with adolescents.



Through a targeted question regarding which motor abilities of adolescents
coaches aim to develop through the use of hurdle exercises (Figure 13), it
became evident that almost all specialists were unanimous in relying on hurdle
exercises to improve the coordination abilities of their athletes. Speed and
flexibility were also prioritised in the responses. An interesting finding is that
coaches unjustifiably underestimate the use of hurdle exercises for the
development of endurance, as only four coaches selected this ability as a
response option. For this question, respondents were allowed to select more than
one answer.
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Figure 13 Distribution of responses regarding the motor abilities of adolescents that
coaches aim to develop through the use of hurdle exercises.

In response to the question, “What types of running-over-hurdles
exercises do you include in your work?” (Figure 14), which also allowed for
more than one answer, “specialised running drills over hurdles” were indicated
24 times, while “running over hurdles under facilitated conditions” was
indicated 21 times, accounting for a total of 70.30% of the coaches’ selections.
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Figure 14 Distribution of responses regarding the types of running-over-hurdles
exercises that coaches include in their work with adolescents.

Analysis of the Results from the Conducted Pilot Study

In relation to addressing the third main objective of the dissertation, a study was
designed and conducted to examine the synergistic effect of exercises used for
testing the level of preparedness of adolescent athletes from groups for initial
sports training in athletics.

The in-depth analysis of the results was focused on identifying the interactions
involved in the development of motor abilities within the training process. The
findings of the study indicated that the exercises included in the present research
could serve as a model for monitoring the preparedness of 12-13-year-old
athletes. Moreover, the demonstrated synergistic effect of the exercises provides
grounds to assume that they could form the basis for the development of a
training methodology for adolescent athletes with a predominant application of
hurdle exercises.

To assess speed and speed-related abilities, the following tests were applied: the
20 m sprint, the 10 m sprint from a flying start, and the T-Test.

In the 20 m sprint and the 10 m sprint from a flying start, the performance over
the covered distance was measured in seconds using photocells, as well as the
number of steps taken by each athlete to complete the distance. These indicators
were related using the formula V = S/t, where V represents speed and S
represents the distance covered—in this case, the number of steps—in order to
identify correlational relationships. In addition, speed values were calculated in



metres per second. Comparisons were also made between speed, distance
covered, and the number of steps.

The conducted correlation analysis of the 20 m test (Table 5) demonstrated that
the strength of the relationship between the two indicators—performance result
and number of steps—was substantial, positive, and statistically significant. The
correlation between speed and number of steps was substantial, negative, and
statistically significant, indicating that an increase in speed is associated with a
decrease in the number of steps. Furthermore, the correlation between time and
speed was very strong, negative, and statistically significant.

Table 5 Correlation analysis of the synergistic effect of the 20 m test.

: ; Number of
20 m Velocity Time steps
Velocity 1
Time 0,983 1
Number of steps 0,629 0,673 1

The conducted correlation analysis of the 10 m sprint from a flying start
(Table 6) between time and the number of steps showed that the strength of the
relationship between the two indicators was strong, positive, and statistically
significant.

Table 6 Correlation analysis of the synergistic effect of the 10 m sprint from a flying

start.
10 m flying start Velocity Time Number of steps
Velocity 1
Time 0,955 1
Number of steps 0,800 0,833 1

The correlation between speed and the number of steps was strong, negative,
and statistically significant. In the analysis of the indicators time and speed, the
correlation was very strong, negative, and statistically significant, indicating that
slower time is associated with lower speed.

In both tests—the 20 m sprint and the 10 m sprint from a flying start—it was
established that an increase in speed is accompanied by a decrease in the number
of steps. This finding provides grounds to infer an increased propulsive force
during the push-off phase of the running stride, which is recognised as one of
the most important components of sprint performance.



Table 7 Correlation analysis of the synergistic effect of the T-Test.

T-test Time Number of steps
Time 1
Number of steps 0,623 1

The T-Test was also subjected to correlation analysis (Table 7). In this test, the
relationship between time and the number of steps was examined, and the
statistical processing revealed a substantial, positive, and statistically significant
relationship.

The tests selected to assess different manifestations of endurance were the 3 x
50 m shuttle run and the 30-second vertical jumps.

In the 3 x 50 m shuttle run test, time and heart rate were measured for the
examined participants immediately after completion of the run. In addition, the
speed over the covered distance of 150 m was calculated for each participant.
The results for the indicators time and heart rate were subjected to correlation
analysis, which showed that the relationship between them was moderate (Table
8). However, the correlation analysis between time and speed revealed a very
strong inverse relationship, accompanied by an acceptable level of statistical
significance.

Table 8 Correlation analysis of the synergistic effect of the 3 x 50 m test.

3x50 m Time Heart rate Velocity
Time 1
Heart rate 0,390 1
Velocity 0,967 0,760 1

According to the applied concept, the ability to manifest speed endurance
represents a form of manifestation of movement intensity (S_int), which is
determined by the indicators of effort duration and speed. The 3 x 50 m shuttle
run test confirms that it is an objective criterion for assessing the ability to
manifest speed endurance.

To examine the ability to maintain the magnitude of effort (dynamic strength
endurance), the 30-second vertical jump test was used. Through this test, the
maintenance of jump height, the force applied to the platform, vertical velocity,
and heart rate values following the completion of the exercise were measured.



In the correlation analysis (Table 9), the mean values of applied force,
maintained jump height, vertical velocity, and heart rate were examined. The
results of the statistical processing showed that the relationship between applied
force and jump height was substantial, positive, and statistically significant. In
the analysis of the correlation between heart rate and mean jump height,
statistical processing revealed a weak, negative, and statistically significant
relationship.

Table 9 Correlation analysis of the synergistic effect of the 30-second vertical

jump test.
Bepr. moackomn | 5 ) peight Force Velocity | Heart rate
3a 30 cek
Jump height 1
Force 0,736 1
Velocity 0,926 0,787 1
Heart rate -0,206 -0,015 -0,226 1

The relationship between heart rate and the mean value of applied take-off force
was weak. A weak relationship was also observed between vertical velocity and
heart rate. The low correlation values between heart rate and the other indicators
provide grounds to conclude that this parameter is not recommended and cannot
be used as an indicator for assessing dynamic strength endurance. The
correlation between velocity and jump height was very strong, while the
correlation between velocity and force was strong. With the optimisation of both
parameters (F) and (t), the level of (I) also increases; thus, it can be concluded
that optimal levels of special strength endurance are achieved in this manner.

In the study, a single maximal vertical jump performed on a force platform was
also subjected to statistical analysis. Comparisons were made between jump
height and applied take-off force, as well as between take-off force and take-off
velocity (vertical velocity).

The correlation analysis of the first two indicators—jump height and applied
force—showed that the relationship between them was strong, positive, and
statistically significant (Table 10). The results of the correlation analysis
between take-off force and vertical velocity demonstrated that the relationship
was substantial, positive, and statistically significant.



Table 10 Correlation analysis of the synergistic effect of the vertical jump

test.
Vertical jump Jump height Force Velocity
Jump height 1
Force 0,707 1
Velocity 0,563 0,843 1

The standing long jump performed from a force platform was subjected to
correlation analysis between jump distance and applied take-off force (Table
11). The two indicators demonstrated a substantial, positive, and statistically
significant relationship.

Table 11 Correlation analysis of the synergistic effect of the standing long

jump test.
SLJ Distance Force
Distance 1
Force 0,525 1

The standing triple kangaroo jump test was also subjected to statistical
processing (Table 12). Through correlation analysis, the measured data from the
test—execution time, achieved distance, and execution speed—were examined.
The relationship between time and distance was weak, inversely proportional,
and statistically significant. At the same time, the correlation between time and
speed was substantial, while the correlation between speed and distance was

strong.
Table 12 Correlation analysis of the synergistic effect of the triple kangaroo

jump test.
Triple kangaroo jump Time Distance Velocity
Time 1
Distance 0,052 1
Velocity 0,685 0,725 1

According to the applied concept, the next control parameter examined in the
present study is related to power (explosive speed-strength abilities). This
parameter is defined by the following formula: P =V - F, where P represents
power, V denotes the speed parameter, and F represents the force parameter.
This clearly indicates that the indicators characterising speed-strength abilities
increase with improvements in conditioning with respect to both applied force
and body speed (flight time) (Gadev, 2015).



Analysis of the Results from the Pedagogical Experiment

Analysis of Mean Values and Variability of the Indicators from the
Conducted Studies

The data obtained from the testing conducted at the beginning and at the end of
the sports-pedagogical experiment were subjected to statistical processing using
methods of variation analysis and hypothesis testing for the comparison of
arithmetic mean values, through the determination of the empirical value of
Student’s t-test for dependent and independent samples.

As evidenced by the comparison of the data presented in Table 13, no significant
differences were observed in the initial level of the adolescents included in the
two examined groups. In the majority of the conducted tests, statistical analysis
did not reveal significant differences between the two groups. An exception was
observed in only one of the total of 18 tests.

The repeated assessment of performance levels in the tests following the
completion of the sports-pedagogical experiment confirmed that the level of
conditioning indicators of the examined adolescent athletes had improved.

Table 13 Data from the variation analysis and significance of the increase in
absolute (d) and relative (%) values of performance in the experimental and control groups at
the beginning of the experiment.

Control group - start Experimental group - start t —tabl
d % |t-emp | g=0,05
Test Xcp Sx V% Xcp Sx V% ’
T1 3,90 0,33 8,46 3,93 0,33 8,39 0,03 | 0,76 | 0,73 | 1,98
T1 1 15,76 0,74 4,69 15,75 1,18 7,49 -0,01 | 0,06 | 0,50 | 1,98
T2 1,69 0,19 11,24 1,68 0,18 10,71 -0,01 | 0,59 | 0,34 | 1,98
T2 1 7,93 1,09 13,74 7,72 1,05 13,60 -0,21 | 2,64 | 096 | 1,98
T3 12,22 1,34 10,96 12,03 1,04 8,64 -0,19 | 1,55 | 0,79 | 1,98
T4 30,18 3,20 10,60 30,20 3,40 11,25 0,02 | 0,06 | 0,29 | 1,98
T4 1 182,54 13,39 7,33 178,82 9,92 5,54 -3,72 | 2,03 | 1,59 | 1,98
T5 158,90 23,39 14,71 160,84 26,29 16,34 1,94 | 1,22 | 0,39 | 1,98
T5 1 219,34 73,29 33,41 204,17 64,92 31,79 -15,17 | 6,91 | 1,10 | 1,98
T6 17,12 4,54 26,51 17,23 3,63 21,06 -0,11 | 0,64 | 0,14 | 1,98
T6 1 69,57 21,57 31,00 69,58 13,38 19,23 0,01 | 0,04 | 0,21 | 1,98
T6 2 1,77 0,24 13,55 1,79 0,20 11,17 0,02 | 1,12 | 0,53 | 1,98
T6 3| 181,56 12,54 6,90 183,92 10,01 5,44 2,36 | 1,29 | 1,04 | 198
T7 5,19 0,77 14,83 5,15 0,66 12,81 -0,44 | 0,77 | 0,21 | 1,98
T7 1 2,60 0,48 18,46 2,48 0,48 19,35 -0,12 | 4,61 | 1,23 | 1,98
T8 29,73 4,84 16,27 28,13 5,88 20,90 -16 | 538 | 1,49 | 1,98
T8 1 98,85 20,65 20,89 87,56 18,22 20,80 11,29 | 11,42 | 2,92 | 1,98
T8 2 2,92 0,25 8,56 2,33 0,32 13,73 -0,59 | 20,20 | 0,92 | 1,98




This indicates that both the established practice-based training system according
to the Unified Programme and the new experimental methodology for the
preparation of adolescent athletes lead to significant and statistically reliable
development of the main conditioning abilities in athletes from the under-14 age
group. The comparison of the results of the two groups from the testing
conducted at the end of the experiment is presented in Table 16 and Figure 18.

The results of the analysis in the experimental group demonstrate a clear trend
towards improvement across all examined components. The data from the
assessments conducted at the beginning and at the end of the experiment—
following the application of the author’s methodology with a predominant use of
hurdle exercises—are presented in Table 14.

Table 14 Data from the variation analysis and significance of the increase in
absolute (d) and relative (%) performance values of the experimental group at the beginning
and at the end of the experiment.

Experimental group - start Experimental group - end t - tabl
d % | t-emp | ¢=0,05
Test Xcp SX V% Xcp SX V% K
T1 3,93 0,33 8,39 3,55 0,31 8,73 -0,38 | 9,66 | 38,88 | 2,01
TI 1| 1575 1,18 7,49 14,56 1,13 7,76 -1,19 | 7,55 | 2353 | 2,01
T2 1,68 0,18 10,71 1,52 0,15 9,86 -0,16 | 9,52 | 12,52 | 2,01
T2 1 7,72 1,05 13,60 6,22 0,96 15,43 -1,15 | 19,43 | 19,89 | 2,01
T3 12,03 1,04 8,64 11,53 1,00 8,67 -0,5 4,15 | 6,70 | 2,01
T4 30,20 3,40 11,25 29,40 3,21 10,91 -0,80 | 2,64 | 6,18 | 2,01
T4 1| 178,82 9,92 5,54 171,27 | 10,80 6,30 755 | 4,22 | 7,05 | 2,01
TS 160,84 26,29 16,34 185,49 | 26,56 14,31 24,65 | 15,32 | 27,14 | 2,01
T5 1 204,17 64,92 31,79 229,08 72,18 31,50 24,91 | 12,20 | 5,08 | 2,01
T6 17,23 3,63 21,06 18,34 3,69 20,11 1,11 | 6,44 | 11,35 | 2,01
T6 1 69,57 13,38 19,23 81,57 13,99 17,15 12,0 | 17,24 | 24,61 | 2,01
T6 2 1,79 0,20 11,17 1,65 0,21 12,72 -0,14 | 7,82 | 13,71 | 2,01
T6 3| 183,92 10,01 5,44 176,86 9,69 5,47 -7,06 | 3,83 | 10,04 | 2,01
T7 5,15 0,66 12,81 5,59 0,67 11,98 0,44 | 854 | 16,49 | 2,01
T7.1 2,48 0,48 19,35 2,44 0,48 19,67 0,04 | 1,61 | 0,75 | 2,01
T8 28,13 5,88 20,90 29,18 5,74 19,67 1,05 | 0,03 | 501 | 2,01
T8_1 87,56 18,22 20,80 90,68 21,18 23,35 3,12 | 356 | 2,90 | 201
T8_2 2,33 0,32 13,73 2,12 0,31 14,62 -0,21 | 9,01 | 14,50 | 2,01

The results in the control group show smaller changes; however, the
Improvements are also substantial in some of the tests, as shown in Table 15.

Table 15 Data from the variation analysis and significance of the increase in absolute
(d) and relative (%) performance values of the control group at the beginning and at the end
of the experiment.

Control group - end Control group - end t

d %

Test| Xxep | sx | v xp | sx | vw

— tabl
t-emp | ¢=0,05




T1 3,90 0,33 8,46 3,71 0,31 8,35 -0,19 | 4,87 | 34,09 | 2,01
TL 1| 1576 0,74 4,69 15,77 0,75 4,75 001 | 006 | 1,0 | 201
T2 1,69 0,19 11,24 1,61 0,18 11,18 -0,08 | 4,73 | 10,21 | 2,01
T2 1| 7,93 1,09 13,74 6,87 1,15 16,73 -1,06 | 13,36 | 21,26 | 2,01
T3 12,22 1,34 10,96 12,11 1,35 11,14 -0,11 | 0,90 | 8,18 | 2,01
T4 30,18 3,20 10,60 29,88 3,19 10,67 03 | 099 | 471 | 201
T4 1| 18254 | 13,39 7,33 180,19 11,57 6,42 235 | 1,28 | 2,71 | 2,01
T5 | 15890 | 2339 | 1471 178,66 24,98 13,98 19,76 | 12,43 | 25,14 | 2,01
T5 1| 21934 | 7329 | 3341 223,37 76,28 34,14 403 | 1,83 | 1,71 | 201
T6 17,12 4,54 26,51 17,15 4,59 26,76 003 | 017 | 1,01 | 2,01
T6 1| 69,57 21,57 | 31,00 74,14 21,31 28,74 457 | 6,56 | 21,37 | 2,01
T6 2| 177 0,24 13,55 1,76 0,25 14,20 -0,01 | 0,56 | 0,54 | 2,01
T6 3| 181,56 | 12,54 6,90 178,03 10,95 6,15 353 | 1,94 | 4,82 | 2,01
T7 5,19 0,77 14,83 5,40 0,71 13,14 021 | 404 | 550 | 2,01
T7.1| 2,60 0,48 18,46 2,74 0,70 25,54 014 | 538 | 2,16 | 2,01
T8 29,73 4,84 16,27 29,76 5,12 17,20 003 | 0,10 | 0,22 | 2,01
T8 1| 9885 20,65 | 20,89 99,01 19,33 19,52 016 | 0,16 | 1,43 | 2,01
T8 2| 292 0,25 8,56 2,27 0,26 11,45 -0,65 | 22,26 | 3,04 | 2,01

An important stage in the analysis of the effectiveness of the experimental
methodology with a priority use of hurdle exercises is the direct comparison of
results between the control and experimental groups at the end of the
pedagogical experiment. This comparison makes it possible to determine the
extent to which the applied training programme influenced the development of
the targeted motor abilities in comparison with the standard training practice
applied to the control group.

The data presented in Table 16 and Figure 18 show that the experimental group
demonstrated superior results compared to the control group across all analysed
indicators.

The analysis of the results at the end of the experiment revealed statistically
significant differences between the control and experimental groups in most of
the examined indicators. Statistically significant differences were established in
Tests T1, T1.1, T2, T2 1, T3, T4 1, T6, T6_1, T6_2, T6 3, T7, T7_1, T8 1,
and T8_2 (temp > twg at a = 0.05). This indicates clearly superior performance in
the experimental group, thereby confirming the effectiveness of the applied
experimental training methodology.

Table 16 Data from the variation analysis and significance of differences in absolute
(d) and relative (%) performance values of both groups at the end of the experiment.

Control group - end Experimental group - end t —tabl
d % | t-emp|4=0.05
Test Xcp SX V% Xcp Sx V% ’
T1 3,71 0,31 8,35 3,55 0,31 8,73 -0,16 | 4,31 | 2,42 1,98
T1 1 15,77 0,75 4,75 14,56 1,13 7,76 -1,21 | 7,67 | 6,32 1,98




T2 1,61 0,18 11,18 1,52 0,15 9,86 -0,09 | 559 | 2,58 | 1,98
T2 1 6,87 1,15 16,73 6,22 0,96 15,43 -0,65 | 9,46 | 3,08 | 1,98
T3 12,11 1,35 11,14 11,53 1,00 8,67 -0,58 | 4,78 | 2,45 | 1,98
T4 29,88 3,19 10,67 29,40 3,21 10,91 -0,48 | 1,60 | 0,75 | 1,98
T4 1| 180,19 11,57 6,42 171,27 10,80 6,30 -8,92 | 4,95 | 4,02 | 1,98
T5 178,66 24,98 13,98 185,49 26,56 14,31 6,83 | 3,82 | 1,33 | 1,98
T5 1| 223,37 76,28 34,14 229,08 72,18 31,50 571 | 2,55 | 0,38 | 1,98
T6 17,15 4,59 26,76 18,34 3,69 20,11 1,19 | 6,93 | 2,43 | 1,98
T6 1 74,14 21,31 28,74 81,57 13,99 17,15 7,43 | 10,02 | 2,08 | 1,98
T6 2 1,76 0,25 14,20 1,65 0,21 12,72 -0,11 | 6,25 | 2,41 | 1,98
T6 3| 178,03 10,95 6,15 176,86 9,69 5,47 -1,17 | 0,65 | 2,57 | 1,98
T7 5,40 0,71 13,14 5,59 0,67 11,98 0,19 | 351 | 2,38 | 1,98
T7.1 2,74 0,70 25,54 2,44 0,48 19,67 -0,3 |10,94 | 2,47 | 1,98
T8 29,76 5,12 17,20 29,18 5,74 19,67 -0,58 | 1,94 | 053 | 1,98
T8 1| 99,01 19,33 19,52 90,68 21,18 23,35 -8,33 | 8,41 | 2,09 | 1,98
T8 2 2,27 0,26 11,45 2,12 0,31 14,62 -0,15 | 6,60 | 2,65 | 1,98

In some of the tests (T4, T5, T5 1, and T8), no statistically significant
differences were found between the two groups. These results may be explained
by the fact that the experimental programme exerts a stronger effect on certain
abilities and skills, while its impact on others is less pronounced; however, the
coordinative differences among children should also be taken into account.

With regard to speed abilities, measured through the sprint tests (T1 and T2), the
experimental group (EG) demonstrated lower mean times compared to the
control group (CG). For example, in Test T1 (20 m sprint), the mean time in the
EG was 3.55 s compared to 3.71 s in the CG. A similar trend was observed in
Test T2, where the EG achieved higher speed, a lower number of steps, and
better movement efficiency. In the analysis of Test T3, the EG again
demonstrated better execution time. All three tests are oriented towards speed,
and the results of the conducted experiment indicate a significant improvement
in their synergistic effect with respect to specific speed abilities, speed
endurance, and movement frequency in the EG compared to the CG.

In the indicators of Tests T4 and T4 _1, reflecting the manifestation of speed
endurance, a clearly expressed advantage of the experimental group was
observed both in terms of execution time and heart rate following exertion. The
lower heart rate response in the EG at the end of the experiment indicates better
cardiovascular adaptation, which is a direct result of the targeted influence of the
training programme.

The results of the tests assessing strength and speed-strength abilities also
support the effectiveness of the experimental programme. In the standing long
jump (T5) and the vertical jump tests (T6), participants from the EG
demonstrated both higher values in jump distance and jump height, as well as




greater take-off force in both tests. In Test T6_2—mean vertical jump
velocity—the EG outperformed the CG, indicating better explosiveness and
muscular activation.

The measurements from the triple kangaroo jump (T7) and the single vertical
jump (T8) also favoured the experimental group. The significant differences
observed indicate a more pronounced improvement in the speed-strength
capabilities of the athletes in the EG.

In summary, across nearly all indicators, the experimental group outperformed
the control group both in absolute values and in result homogeneity. Statistical
analysis confirms that these differences are not random but are the result of
targeted methodological intervention.

The conducted variation analysis of mean values and the degree of variability
demonstrated that the applied experimental methodology with a priority use of
hurdle exercises exerted a substantial and statistically significant influence on
the development of the main conditioning abilities of adolescent athletes. While
at the beginning of the pedagogical experiment the two examined groups did not
exhibit significant differences, at the end of the study clear improvements were
identified in the experimental group with regard to speed, speed endurance,
strength, and speed-strength abilities. These changes were expressed through
reduced mean times in speed tests and decreased heart rate values following
exertion, as well as increased values in strength indicators. The accompanying
reduction in the coefficient of variation in a substantial proportion of the tests
indicates increased group homogeneity and a more uniform distribution of
performance improvement.

In contrast, the control group demonstrated more limited progress and no
substantial improvements in the homogeneity of results. The comparative
analysis between the two groups at the end of the experiment clearly outlines the
advantage of the experimental methodology, which leads to more effective
development of the targeted motor abilities and better adaptation of the
functional systems.
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Figure 18 Mean level of performance of the examined athletes from the experimental
and control groups at the end of the experiment.

Analysis of the Relationships between Performance in Individual Tests and
Indicators before and after the Experiment

Correlation analysis was applied with the aim of determining the degree of
relationship between individual motor, strength, coordination, and physiological
indicators, as well as the changes in these relationships as a result of the applied
author’s methodology with a predominant use of hurdle exercises. For the
purposes of the analysis, Pearson’s simple linear correlation coefficient (r) was
used, and statistical significance was determined at a significance level of a =
0.05, with the tabulated critical value set at 0.27.

The analysis encompasses both the experimental group (EG) and the control
group (CG), with the aim of tracing differences in the dynamics of
interrelationships under the influence of different training methodologies. The
detailed commentary on each relationship is based both on the quantitative
values of the coefficients and on their functional interpretation within the
context of the synergistic theory underlying the study. Each change in the
structure of interrelationships is considered a potential marker of restructuring
and integration of the motor system in adolescents.

Tables 25 and 26 present the values of the calculated correlation coefficients
between performance outcomes in the tests applied at the beginning and at the
end of the experiment in the control and experimental groups.

Based on the quantitative analysis of the correlation matrices at the beginning of
the experiment, a higher density of interrelationships was observed in the CG,
whereas in the EG they were fewer in number but exhibited a higher degree of




functional connectivity. This corresponds to an initial phase of self-organisation
characteristic of dynamic systems in a pre-bifurcation state, in which the motor
system is not yet structured but is prepared to transition into the next phase of
restructuring.

Some of the tests—such as the 30-second vertical jumps (mean force), vertical
jump (force), standing long jump (distance), and triple kangaroo jump
(distance)—showed higher correlations with the time indicators of the sprint
tests, which is indicative of potential integration between the strength and speed
subsystems.

The absence of correlation relationships between certain indicators may be
interpreted as a reflection of a low degree of integration and functional
coordination among motor components. This corresponds to a lower phase of
connectivity, in which the system responds weakly to internal fluctuations and
has not yet entered a state of adaptive reorganisation.

At the end of the experiment, changes in the level of correlation coefficients
between performance outcomes in the 18 tests conducted with the EG and CG
before and after the pedagogical experiment can be observed.

In the EG, a strengthening of the correlation matrix was observed at the end of
the pedagogical experiment. For example, the relationship between the T-Test
and the 10 m sprint (time) developed into a substantial correlation (r = 0.617),
while the relationship between the T-Test and the time indicator of the 3 x 50 m
shuttle run increased (r = 0.767). This represents a key indicator of speed
transfer to complex coordination tasks and signals a functional synergistic effect
of enhanced integration between speed and coordination capabilities. After the
application of the experimental methodology with a predominant use of hurdle
exercises, the T-Test demonstrated a significant strengthening of its
relationships with other tests assessing linear speed and speed endurance (T2 —r
=0.617; T4 —r =0.767).

Following the application of the experimental methodology in the EG, the other
indicator of the standing long jump—force—also showed moderate negative
correlations with the time indicators of the 20 m sprint (r = —0.360), the 10 m
sprint from a flying start (r = —0.386), and the 3 x 50 m shuttle run (r = -0.312).
The correlation between the two indicators of the standing long jump—distance
and force—was also strengthened (r = 0.369).

These changes constitute empirical evidence of a positive transformation
towards motor abilities requiring spatial configurations and indicate increased
connectivity between speed-strength indicators and coordination parameters of



sprinting. This transformation may also be interpreted as a manifestation of
synergistic restructuring of the motor system.

The 30-second vertical jJump—mean velocity also developed new correlation
relationships with the running tests. For instance, a new moderate negative
relationship was identified between T6_2 and the 20 m sprint—number of steps
(r = -0.347), while the previously non-existent correlation between T6 2 and
the 10 m sprint from a flying start—time became a substantial negative
correlation at the end of the experiment (r = —0.508).

A moderate negative correlation was also identified in the EG between heart rate
measured after the 30-second vertical jumps and the strength indicators of the
standing long jump (r = —0.344), as well as the 30-second vertical jump—force
(r = -0.313). From the perspective of the synergistic approach, this represents an
indicator of a higher degree of internal coordination and efficiency of functional
subsystems, leading to more economical physiological functioning during
physical exertion.

A new moderate correlation was also observed after the experiment in the EG
between the triple kangaroo jump—time and the 10 m sprint from a flying
start—number of steps (r = 0.403).

In the CG, newly formed relationships in the correlation matrix were observed
only for T8 2. The wvertical jump—velocity showed moderate negative
correlations with T1 (r = -0.395), T2 (r =-0.398), T2_1 (r =-0.363), and T4 (r
= -0.356).

As a reason for the absence of substantial development or expansion of the
correlation structure in the CG, the preservation of the training stimulus is
considered. The lack of new functional relationships between the tests suggests
that the motor system did not undergo a process of internal restructuring. From
the perspective of the synergistic model, this indicates that the system did not
enter a bifurcation zone, did not receive sufficient external stimulus for
adaptation, and did not increase its level of internal coordination. Consequently,
the motor subsystems in the CG remain relatively autonomous and weakly
interconnected, which is reflected in the preservation of existing but limited
interrelationships.

The conducted correlation analysis between individual tests and indicators
before and after the pedagogical experiment reveals substantial changes in the
structural organisation of the motor system, particularly in the EG, which
followed training according to the methodology with a predominant use of
hurdle exercises.



At the initial level, the correlation matrices of the EG and CG demonstrated
similar density, with the CG showing a greater number of relationships but with
lower functional significance. After the application of the experimental
methodology, clear transformations occurred among the participants in the
EG—new relationships emerged between indicators that had previously been
independent, and existing correlations were strengthened. This represents a clear
indicator of increased systemic integration and the emergence of new synergies
among motor components.

Particularly characteristic is the strengthened relationship between indicators of
running tests and those assessing speed-strength performance (vertical jump,
standing long jump, triple kangaroo jump). The emergence of new correlations
between coordination and speed tests (e.g., between the T-Test and the 10 m
sprint from a flying start—time) indicates that the motor system begins to
function more efficiently as an integrated whole, which is a fundamental
characteristic of synergistic self-organisation. Such transfers of abilities are
indicative of increased adaptability and systemic economy in the energy
regulation of movement.

At the end of the pedagogical experiment in the CG, whose athletes completed a
training cycle prepared according to the Unified Programme, the structure of
interrelationships remained almost unchanged.



Table 25 Results of the correlation analysis of the data for the experimental group before and after the experiment.

11 | 111] 12 | T21] T3 T4 | 141 ] 15 | 151 ] 16 |61 | 62| 63| 17 [T71] 18 [ 181 ] 182
T1 1] 508" | 878" | ,280"| ,731" | 859" | 0,074 | -, 701" | -,360% | -,596” | -,520" | - 598" | 334" | -,769" | 0,098 | -,773" | -,533" | - 534"
T1 1| 528" 1| 4097 | 427" | 309" | 372" | 316" | -,462" | -0,154 | -0,264 | -0,266 | -,347 | 412" | -,488" | 0,269 | -,409” | -0,221 | -0,241
T2 | 8307 | 479" 1| 331°| 6177 | ,790° | 0,181 | -,644” | -, 386" | -,465” | -,398" | -,508” | 0,236 | -,709" | 0,263 | -,660" | -,420% | - 409"
T2 2| 328 | 455" | 354 1| 0,095 | 0,128 | 0,126 | -283° | -0,272 | -0,211 | -0,205 | -0,199 | 0,260 | -0,179 | ,403” | -0,148 | -0,152 | -0,054
T3 | 700" | 372" | 476" | 0,086 1] ,767° | 0,103 | 554" | -0,239 | -,434” | - 552" | -.476" | 342 | -,565” | -0,095 | -,543" | -,455" | -0,253
T4 | 838" | 382" | 725" | 0,160 | 644" 1] 0,100 | -669" | -,312" | - 565" | -,543" | - 543" | 382" | -,739" | 0,028 | -,696" | -,598" | -,487"
E T4 1 | -0,045 | 366" | 0,135 | ,301° | -0,040 | -0,024 1]-0116[-0032 | -0.108 | 0007 | -0180 [ ,383" | -0.141 | 0,256 [ -0,009 | 0,054 | 0029 | _
< | 15 | -691" | -407" | -656" | -0,234 | -583" | -,684" | -0,016 1] ,369° | 499" | 621" | 501" | -,312°| 862" | -0,009 | ,739" | 585" | 408" | =
t [T5.1 | 0269 | -0,171 | -0,262 | -0,084 | -0,229 | -0,221 | -0,022 | 0,263 1] 0,198 | 0,233 | 0,160 | -,344° | 293" | -0,0901 | 0,254 | 0,197 | 0,249 | Y
v [ 16 | -582"| -281°| -,385" | -,305 | -,431" | -544" | -0,063 | ,532" | 0,127 1| 5377 | 829" | -,301° | 527" | -0,170 | 566" | 293" | ,329° | O
(La T6 1 | -542" | -0,271 | -348" | -0,241 | -,533" | - 5517 | 0,098 | 633" | 0,194 | 544" 1| 485" | -313 | 607" | 0,106 | 581" | ,798" | ,280° | “
T6 2 | -,589" | -0,268 | -,361" | -0,167 | -,463" | - 573" | -0,028 | 522" | 0,130 | 912" | 499" 1] -,305° | 4917 | -0,170 | 559" | ,332°| 384"
T6 3| .,351° | 437°| ,280°| ,396° | ,354°| ,352° | ,450° | -287 | -0,226 | -,346' | -0,253 | -,313 1| -,344"| 0,053 | -0,168 | -0,214 | -0,211
T7 | -,749% | -477° | -.659” | -0,197 | -,614” | -,719" | -0,063 | ,850" | ,286° | 567" | ,607" | ,596" | -319° 1]-0042]| ;7777 | 604" | 5257
T7 1| 0178 | 0,248 | ,284°| 0,259 | -0,024 | 0,163 | ,345 | -0,071 | -0,035 | -0,262 | 0,057 | -0,209 | 0,179 | -0,095 1]-0,060 | 0,157 | -0,031
T8 | -,762" | -,364” | -,656" | -0,137 | -,528” | -,681" | 0,108 | ,767" | 0,251 | ,516" | ,601° | ,549" | -0,137 | ,821% | -0,107 1] 637" | 598"
T8 1 | -,534" | -0,242 | -,364" | -0,158 | -,418™ | -,569” | 0,196 | 593" | 0,197 | ,337°| 816" | ,396" | -0,155 | ,613" | 0,144 | ,660" 1| 547°
T8 2 | -,5617 | -0,207 | -,382" | -0,151 | -0,266 | -,542" | 0,148 | 454 | 0,218 | ,396" | ,398" | 472" | -0,140 | 549" | -0,054 | 668" | 693" 1




Table 26 Results of the correlation analysis of the data for the control group before and after the experiment.

KT T1 T1 1 T2 T2 1 T3 T4 T41 | 15 751 | 16 T61 ] 162 ] 163 | 717 T7 1 T8 T8 1 | 18 2
T1 1 556" | ,849" | 602" | 0,268 | ,868” | 0,020 | -697" | -0,051 | -,580" | -0,073 | -,535” | -0,077 | -,644" | 0,239 | -,780" [ -0,109 | -,395"
T1 1 | 559" 1 677" | 555" | 350" | ,646™ | -0,126 | -,638" | -0,159 | -,417" | -0,213 | -449” | -0,100 | -,580" | 0,177 | -,653" | -0,185 | -,284"
T2 | 836" | 612" 1 774" | 435" | 839" | -0,124 | - 757" | -0,159 | -,490" | -0,095 | -502* | -0,163 | -,740” | 317" | -767" | -0,117 | -,398"
T2 2 | 593" | 416" | ,750" 1 443" | 648" | -350° | -,680" | -0,196 | -,305" | 0,079 | -,294" | -,392" | - 582" | 0,132 | -,586" | 0,004 | -,363"
T3 | 0269 | ,391" | 455" | 355 1 322" | 0,038 | -0,191 | -0,047 | 0,033 | 0,097 | -0,116 | -0,055 | -0,202 | ,336° [ -0,199 | 0,011 | -0,124
| T4 | 857" | 646" | ,832° | 553" | 322 1 -0,007 | -,731" | -0,204 | -,535" | -0,211 | -498” | -0,142 | -734" | 296" | - 775" | -0,188 | -,356'
g:: T4 1 | -0,024 | -0,192 | -0,202 | -,431" | -0,055 | -0,062 1 0170 | 0174 | 0,115 | -0,080 | 0,067 [ ,839" | 0,084 | -0,145 [ 0,058 | 0,263 | 0,035 | g
~ | T5 | -674" [ -580" | -,722" | -634" | -0,155 | -,686” | 0,144 1 0,176 | 545" | 0,250 | 573" | 0,273 | 858" | -0,159 | ,841" | 0211 [ ,320° | &
O |15 1] 0,009 | -0,160 | -0,114 | -0,066 | -0,013 | -0,179 | 0,160 | 0,170 1 0,171 | ,554° | 0,131 | 0,205 | 0,265 | 0,002 | 0,026 | 441" | -0,099 |
' |16 | -561" | -372" | -,389" | -,303" | 0,052 | -534" | 0,037 | 506" | 0,174 1 454" | 005" | 0214 | 497" | 0171 | ;710° | 277 | 404" | §
8 T6 1 | 0,055 | -0,218 | -0,032 | 0,158 | 0,114 | -0,233 | -0,125 | 0,253 | ,539" | 471" 1 416" | -0,020 | ,280° | -0,076 | 0,181 | ,795" | -0,039
T6 2 | -,550° | -,376° | -,349° | -0,177 | -0,045 | - 528" | -0,084 | ,472"° | 0,136 | ,908" | 527" 1 0,187 | 511° | -0,178 | ;706" | 0,232 | ,343
T6 3 | 0,086 | -0,217 | -0,181 | -,348° | -0,021 | -0,169 | ,856" | 0,246 | 0,249 | 0,246 | 0,037 | 0,141 1 0,174 | -,301° | 0,180 | -0,190 | 0,080
T7 | -619° | -520° | -657" | -,353° | -0,166 | -,716” | -0,091 | ,764" | 0,261 | 476" | 343" | 494" | 0,056 1 -0,086 | ,782° | 289" | ,340°
T7 1| 0205 | 0223 | 373" | ;384" | 383" | 286" | -,363" | -0,191 | 0,121 | -0,052 | 0,096 | 0,014 | -,287" | -0,008 1 -0,205 | 0,031 | -0,047
T8 | -771° | -606" | -,712" | -536" | -0,201 | -,765° | 0,016 | ,804° | -0,010 | ,691" | 0,165 | 675 | 0,160 | ,729" | -0,202 1 0,144 | 526"
T8 1 | 0,102 | -0,211 | -0,139 | 0,118 | 0,026 | -295' | -0,183 | 0,262 | 465" | ,303° | 855" | ,331° | -0,024 | ,381" | 0,083 | 0,149 1 0,180
T8 2 | -0,226 | -0,202 | -0,230 | -0,063 | -0,053 | -0,267 | -0,103 | ,351" | 0,071 | 421" | 0,205 | 429" | 0,086 | ,393" | -0,056 | ,462° | ,332' 1




Methodology for Assessing the Level of Conditioning Preparation

The summarised results of the pedagogical experiment and the conducted
analyses clearly demonstrate a pronounced synergistic effect resulting from the
use of athletics hurdle exercises in the preparation of 12-13-year-old athletes.
The proposed author’s methodology demonstrates high effectiveness in the
development of the main motor abilities—strength, the various forms of
manifestation of motor speed potential, speed-strength abilities, and speed
endurance.

Based on the results and analyses of the pedagogical experiment, an assessment
table was developed for determining the conditioning status of athletes aged 12—
13 years. The selection of tests included in the table is based on the results of the
correlation analysis of the experimental group after the completion of the
experiment, through which the tests with the highest interdependencies were
identified, as presented in Figure 44. Out of the total of 18 tests applied in the
study, seven were selected, as they demonstrated the strongest interrelationships
and can simultaneously be conducted easily and objectively in a real training
environment. This methodology enables an integrated quantitative and
qualitative assessment of the level of development of speed and speed-strength
abilities in athletes within the examined age group.

Figure 44 Level of correlation between the tests included in the assessment table at
the end of the experiment in the experimental group.



Table 17 presents the calculated sigma scores for each of the seven tests
included in the comprehensive assessment of speed-strength preparation.

The developed assessment table provides a reliable tool for evaluating and
monitoring the level of conditioning preparation of athletes aged 12—13 years. It
can be used both for diagnosing the current level of preparation and for tracking
the effects of training interventions across different stages of the annual training
cycle.

Table 17 Assessment table for determining the conditioning status of athletes aged
12-13 years.

Test 20 ™m 10 m T-test 3x50m | LSJ(sm) | Triple Vertical
(sec) FS (sec) (sec) cangaroo | jump
Verbal (SeC) Jump (M) (Sm)
evaluation
. Below Below Below 9,53 Below 22,98 Above 238,61 Above 6,93 Above 40,66
High 2,93 1,22
Above 2,93-3,23 1,22-1,36 9,53-10.52 22,98 -26,18 212,06-238,61 6,27-6,93 34,93-40,66
average
Average 3,24-3,86 1,37-1,67 10,53-12,53 26,19-32,61 158,93-212,05 4,92-6,26 23,44-34,92
Be|OW 3,87-4,17 1,68-1,82 12,54-13,53 32,62-35,82 132,37-158,92 4,25-4,91 17,70-23,43
average
Above Above Above 13,53 Above 35,82 Below 132,37 Below 4,25 Below 17,70
Low 4,17 1,82

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

In accordance with the main aim and the objectives of the study, the following
general conclusions can be formulated:

1. The literature review revealed that, despite the well-documented
multifaceted effects of hurdle exercises, scientific studies examining their
synergistic effect in adolescents under the age of 14 are very limited.

2. The surveyed athletics coaches use a wide range of hurdle exercises
primarily for the development of coordination abilities and speed in
adolescents; however, they unjustifiably underestimate their potential



effect on speed endurance. The questionnaire survey revealed that
specialists apply a large proportion of hurdle exercises mainly as a means
of preparation for hurdle events and underestimate their potential in the
preparation for other athletics disciplines.

. The exercises included in the pilot study can serve as a valid model for
monitoring the level of preparedness of 12—13-year-old athletes.

. The pilot study demonstrated that the 20 m sprint, the 10 m sprint from a
flying start, and the T-Test are suitable for improving specific speed
abilities, movement frequency, and agility; the 3 x 50 m shuttle run and
the 30-second vertical jumps are objective tools for monitoring strength,
explosive speed—strength abilities, and speed endurance. Furthermore, the
enhancement of speed-strength abilities can be achieved through
conditioning exercises related to applied force and body flight time—
vertical jJumps, standing long jump, and triple kangaroo jump.

. The synergistically grounded methodology with a predominant use of
hurdle exercises has been shown to positively influence the development
of conditioning abilities and represents an effective and applicable model
for improving sports preparation in adolescents aged 12—13 years.

. The methodology with a priority use of hurdle exercises exerts the most
substantial effect on speed abilities, speed endurance, strength, speed-
strength abilities with an explosive character, and agility.

. In the experimental group (EG), significant improvements were registered
in sprint test times (T1, T1 1, T2, T2_1), indicators of speed endurance
(T3, T4, T4 1), indicators from tests requiring speed endurance and
explosive speed-strength abilities, as well as dynamic strength endurance
(T5, T6, T6_1, T6 2, T7), and in functional adaptation reflected by
reduced heart rate following exertion (T4_1, T6_ 3). Simultaneously,
optimisation of stride frequency and stride length, as well as increased
explosive take-off force, was observed.

. At the end of the pedagogical experiment, the experimental group
significantly outperformed the control group in a large proportion of the
examined indicators.

. The nature of changes in the correlation relationships between motor
indicators as a result of the priority application of hurdle exercises in the
preparation of adolescent athletes indicates the formation of new and
strengthened interrelationships between speed and speed-strength
indicators (vertical jump, standing long jump, triple kangaroo jump),
reflecting a higher level of integration among the main motor subsystems.

10.The emergence of significant relationships between agility tests and speed

abilities indicates improved systemic organisation and efficiency of motor
function.

11.The distinct restructuring of the correlation matrix in the experimental

group characterises entry into a synergistic zone of self-organisation.



12.The higher degree of correlation relationships within the motor system of

the experimental group confirms the effectiveness of the developed
methodology and the applicability of the synergistic approach for the
assessment and guidance of motor development in sports practice.

Recommendations

In the context of the above findings, the following practical guidelines and
recommendations can be formulated:

1.

It is recommended that the standard training programme be supplemented
with running over 5-8 hurdles using 5-, 6-, and 7-step rhythms for the
development of speed endurance. These runs should constitute
approximately 30% of the total volume of endurance-oriented training
load.

Alongside traditional speed exercises, it is advisable to include runs over
1-5 hurdles with varied step patterns—3-, 4-, 5-, 6-, or 7-step rhythms.
This type of exercise should account for up to 40% of the training work
aimed at developing speed abilities.

For enhancing speed-strength and strength capabilities, it is
recommended that the range of applied training means emphasise
exercises involving passing under hurdles from different starting positions
(left/right leg forward, transverse stance), as well as two-legged jumps
over hurdles, with hurdle height adapted to the age-related and individual
capabilities of the athletes. The optimal ratio between conventional
training means and the proposed exercises is 60:40%.

For the targeted development of flexibility, agility, and coordination in
adolescent athletes, priority should be given to exercises performed with
the use of hurdles—games, obstacle exercises, and running over hurdles.
The synergistic approach should be applied in the planning of training
loads.

Scientific Contributions

Based on the presented research, the following scientific contributions can be
identified:

1.

2.

3.

The synergistic effect of the use of athletics hurdle exercises in 12-13-
year-old athletes has been identified and scientifically substantiated.
Exercises have been identified that constitute a valid model for
monitoring the level of preparedness of athletes aged 12—13 years.

A training methodology with an experimentally proven positive effect for
initial sports preparation, with a predominant use of hurdle exercises in
12-13-year-old athletes, has been developed.



4. A practical systematisation of hurdle exercises applicable to adolescent
athletes has been proposed.

5. An assessment table for determining the conditioning status of athletes
aged 12-13 years has been developed, which can be used by coaches and
specialists for monitoring and planning training preparation.

6. Practical recommendations have been formulated regarding the inclusion
of hurdle exercises with the aim of optimising coaches’ work in youth
sport.
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