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HAIIMOHAJIHA CIIOPTHA AKAJIEMMUSA
»BACHWJI TEBCKH*“

Karenpa ,,Teopust Ha cnopra*

CuaBust OrusinoBa UinmeBa - CuHurepona

OIITUMU3UPAHE HA ITIOABOPA IIPH 9-12 TOAUIITHA
TAEKYOHAUCTHU

ABTOPE®EPAT
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JlucepTauMOHHUAT TPYA € OOCBHIACH W HACOYECH KbM O(HIMaIHA 3alluTa OT
Karenpa ,,Ieopus Ha criopra’.

JucepTanuoOHHUST TPYA € B 0011 00eM oT 173 cTaHmapTHU CTPAHUIIM U BKITIOYBA
41 Tabmumu u 36 durypu. MHGOpMAITMOHHNTE U3TOYHHUIA ChIbpkKAT 144 nureparypHU
M3TOYHMKA, OT KOUTO 66 Ha KupwiInLa, 45 Ha TaTUHULA U 33 UHTEPHET U3TOYHUKA.

3amuTaTa Ha TUCEPTAMOHHKS TPY e ce cbeTou Ha 19.02.2020 1. ot 14:00 waca
B 3a1a A3 nHa Haunmonanna CnoptHa Axkanemus ,.Bacun JleBcku®, CTyaeHTCKH rpaf,
Codus.

Martepranure 10 3amUTaTa Ha JTUCEPTALMOHHUS TPYA ca JOCTBIIHH B
oubnuorexkara Ha HCA “Bacui JIescku™.



M3TIOJI3BAHU CBKPAIIIEHUA B IMCEPTAILTUATA

ITF - International tackwon-do federation
WTF — World tackwondo federation
B®T — bearapcka denepanys mo TaekyoH-10
EHJO — ennomopdheH KOMIOHEHT
ME30 — me3omMopheH KOMIIOHEHT
EKTO — exromop(heH KOMITOHEHT
%TM — NpoLEHT TeNECHU Ma3HUHHU
MOM — myckysiHa 0OMKOJIKAa Ha MULTHHIATA
MOB — myckyinHa o0uKoIika Ha 6eApOTO

. ATM — akTHBHa TeJecHa Maca
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. AKTM — a0coJIfoTHO KOJWYECTBO HA TEJIECHUTE Ma3HUHU
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N

. AKMM — aGCoNOTHO KOJIMYECTBO HA MYCKYJTHA Maca
. KOB — xopurupana o6ukoka Ha 6e1poTo

. KOIT — kopurnpana o6ukoska Ha oadepuiaTa

. AI' — nuraTeaHa TOAHOCT

. ®P — ¢usunuecko pazsurne

. BMI — Unnexc 3a TeaecHa Maca
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I. OBIIA XAPAKTEPUCTUKA HA JUCEPTAIIMOHHUSA TPY [

YBoa

[Ipe3 mocegHUTE IECETUIIETHS B CIIOPTA ce 3a0els3Ba BCE 10 3HAYNTEITHO PaHHO
3alloYBaHe Ha 3aHUMAHHUATA CBC CIOPT B pPA3IMYHH CIIOPTOBE W TUCHUIUIMHH.
CpBpeMEHHHUTE CHOPTHH IOCTIDKEHHS W PEKOpOHHUTE pPE3YITaTH Cca CBBKYMHOCT OT
3a0CNICKUTEITHU CIIOPTHH 3AJI00KOHM U MPABHJIHO M3TPAJICH TPESHUPOBBYCH M CHCTE3ATCICH
nporiec. To3u mporiec € 0OBBpP3aH B TOJSIMa CTEICH ChC CEJICKTHPAHETO HA CIIOPTHHU
TananTu. KakTo 3HaeM, BUCOKUTE CIIOPTHH PE3yATATH MOTAT Jia ObAAT MOCTUTHATH MPEIU
BCUYKO OT NEPCIEKTUBHU CHOPTHUCTU. TAXHOTO OTKpPHBAHE W MOATOTOBKA Ca OCHOBHO
HATpaBJICHUC B CHBPEMCHHATa Hayka 3a crnopT. CopTHCTUTE TpsOBa Ja HPUTEIKABAT
M3KITIOYUTETHA MOP(OIOTHYHH TaHHH, YHIKAJHO ChUeTaBaHe Ha KOMIUICKC OT JBUTATSITHI
Ka4yecTBa M IICHXNYECKH CIIOCOOHOCTH, HAMHPAIIH C€ Ha BUCOKO HIUBO Ha pa3BuTHe. ToBa €
TPYAHO ChYETAaHHE Ha OOCTOSATEIICTBATA.

B Tasm BpB3Ka, CIOPTHHUTE CIEIMAIICTH IIOCOYBAT, Y€ IPOTHOZWPAHETO HA
CIIOPTHUTE CIIOCOOHOCTH TpsiOBa Jja ce OCBHIIECTBABA W IpHJIara 3a OTIEJEH BH CIIOPT.
Brmpocure 3a mogbopa 1 ceeKIusiTa Ha Iela ca aKTyalH! B 3HAUNUTENIHA CTEIIeH, Thif KaTo
CIIOPTHUTE TIOCTIDKEHHS B IMOYTH BCHYKH JAWUCIUIUINHY B €IUTHHS CIIOPT ca B T.H. ,,TaBaH
Ha HacuilaHe* T.e. BCHYKO C€ IOCTHra BCe MO-TpyAHO. Pa3BUBaHETO Ha CHOPTHOTO
MOCTH)KEHUE M3UCKBA HE CaMO CHBPEMCHHA MCTOAWMKA Ha TPCHUPOBKA, HO U e(DEKTUBCH
moI00p M CENICKIMS B HAYAJHHUTE CTAlM Ha MOATOTOBKA. TOBa MKOHOMHU3HpPA B OMPEICIICH
CMUCHJ MBTAT 33 JOCTHTaHe HA OBJCHINTE IIAMIMOHCKH THUTIIH, Thil KATO CE HAMalsBaT
3HAYHUTEITHO Pa3XOIUTE HAa BpeMe, CHEPTUsi U (PMHAHCOB PECypc Ha CIIOPTHHUTE KITyOOBE U
beneparum.

B. XpucrtoB (2010) mpennara ¢pu3uueckaTa MOArOTOBKA B OTICIHUTE CTAlld B
TaeKyoOHIIO [1a ce MPOBeXJa MHAWBHUIYAJIHO, 3alI0TO TOBA € MPOLEC Ha YIpaBJieHUE Ha
¢u3udeckoTo pa3ButHe Ha crioptrcta. Criopes aBTopa TpsiOBa Jia ce Mpuiiarat u pa3jinaHu
CBHOTHOIICHUS MEXKAY PU3HMYCCKUTE YIIPAKHCHHUS B PA3IIMYHUTE IEPUOIN HA TOAUIITHATA U
MHOTOTOJIMIITHATA CIIOPTHA TOATOTOBKA. ABTOPBT ONpeieisl HapacTBamiaTa KOHKYPEHIIHS
1 BUCOKHTE M3MCKBAHMS Ha HAMOHATHUTE W MEXKIYHAPOJHHU (eepaiil KaTo M3MUTAHUE
3a HMBOTO Ha CIIOpPTHA IOJTOTOBKA HAa CHOPTHUCTHTE INIPH YYAaCTHETO MM B TOJIEMH
I'bPBEHCTBA.

CneunduyHuTe W3UCKBaHUS HA CIOPTHATA JEWHOCT HM3MCKBAT KOMILIEKCHA
nposiBa Ha JBUratesiHuTe kadectBa. C Hall-rosiMO 3HaYCHHE 32 CLHOPTHOTO MOCTHIXKCHHUE,
CITIOPTHUTE CHEIHAIMCTH OMPENCIIAT IBUTAaTeTHOTO KadecTBO Obp3uHa (Obp3WHA Ha
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peaknusaTa ¥ Obp3rHA HA OTIACIIHOTO ABMIKCHHE), B3pHBHATA CHJIA M CKOPOCTHO-CHJIOBATa
H3APHKIUBOCT. CHOTHOIIEHHETO MEKAY YAAPUTE C TOPHU U JOJIHU KPaWHHUIM B TACKYOH-
no ITF e 70:30 B mon3Ba Ha TEXHUKHTE C JOJHU Kpaawmu. B Taekyongo WTF
croTHOMIeHHETO € 90:10 B 1MoJI3Ba HA TEXHUKHUTE C JOTHU KPAWHUIIH.

B. Zbigniew et al. (2016) xapakTepu3upar CHOPTOBETE TaeKyOH-0 1 Oopba KaTo
CHOPTHH €JUHOOOPCTBA, KOWTO IIOKA3BAaT PA3IMUYCH IMOTEHIHAT M AHTPOIOMETPHUYCH
npoduin. Ceere3aTenanuTe M0 TaeKyOH-J0 UMAT Pa3iMyYeH ChCTaB Ha TEJIeCHaTa Maca M I10-
HHUCBHK IPOLICHT Ha OTHOCHUTEIHO KOJIMYECTBO Ha TesnecHuTe MasHuHU. T. Poliszczuk et al.
(2015) onpenenst mupuHaTa Ha Ta3a ¥ LIMPUHATA U IBJDKMHATA HA TOPHUS KPaHHUK KaTo
M3KJIFOYMTENIHO Ba)KHA MPEAIIOCTaBKa 3a IOCTUTaHE HA BUCOKU CIIOPTHU MOCTHIXKCHUSI.
ABTOpHUTE CMATAaT, Y€ M3CICABAHETO Ha MOpP(O-aHTPOIOMETPUYHHUTE ITOKA3ATEIH
moo0psiBa e€(peKTUBHOCTTA HA CEJICKIHUATa TPH CHOPTHUCTH B TaekyoH-mo ITF, upes
Ch3/laBaHE Ha INAMIHUOHCKM MOJEN 3a IUCIMIUIMHATA WM KaTEropusiTa, CBBbP3aH ChC
COMATOTHIIA U ChCTaBa Ha TSIIOTO.

HaganoTo cu TaekyoH-/10 3a1mo4Ba KaTo O0HHO H3KYCTBO, KOETO CE MPAKTUKYBA OT
xopa Ha pasnmyHa BB3pacT um moin. Choi Hong Hi (1965) permameHTHpa M3NHTHUTE
M3MCKBaHUS: M3ITBIHEHUE HA OPMa, CIIAPHHT, CHJIA M OIIEHKA Ha TEOPETUIHUTE 3HAHUS 3a
TaekyoH-110. [locTaBs ce 00111a olleHKa, a MoKa3aTensT ,,CHIa‘ ce u3MepBa CyOEeKTHBHO Upe3
W3ITBJIHEHUE Ha OTNPEACICHN TEXHHUKH W MpeIeHKaTa Ha W3MUTBAILIMS 3a CHiIaTa, KOSTO €
BJIOXKEHA TIPU M3ITBIHEHUETO.

C pas3ButreTo Ha OOMHOTO M3KYCTBO B CIOPT M IPAKTHUKYBAHETO MY OT ITOBEUE
XOpa MO CBeTa, OTKpWBaMe H3MUTHUTE HW3UCKBAHHUS 3a MOKpMBAaHE HAa CTENCH Ha
OpnrapckuTe (emepariu Mo TaeKyoH-I0. B mporpamaTa 3a M3nHT Ha IBETHH KOJAaHU Ha
BOT ITF or 2009 r. u3anuTHUTE N3UCKBaHUs 32 (r3nMUEcKa NOATOTOBKA HA CIOPTUCTUTE Ca
PA3IENCHH IO TOJI, BB3PACT M CTEICH. 3a Ja MOJyYar MOJOKUTEIHA OIICHKA, CIIOPTUCTHTE
TpsOBa Ja HampaBsT TOYHO OIpelesieH Opoil OT BCEKHM OT BKIIOUEHHTE TECTOBE.
W3uckBaHusATa KbM HAYaIHUTE CTCICHU ca 3a 4 JBUTATEIHU TECTa U C HAMpPEJBaHE Ha
MalCTOPCTBOTO HAa NPaKTUKyBAaIUTE, HOCTUrar no 6. l3murHata mnporpama 3a
MalCTOPCKUTE CTENIEHU B ITbPBOHAYATHMSI CH BapHaHT oT 2012 T. BKJIIOUBa 6 ABUTATEITHHA
TecTa M pasJelieHne Ha M3UCKBAaHUATA 1o ToJI, Bh3pacT (1o 30 r., 1o 40 r. m no 50 1.) u
crened (I gan, I1 nan, 111 nan u IV gan). B nporpamara 3a u3nuT Ha BeTHU KoJlaHU HA BOT
WTF otkpuBame 4 nBUTATETHH TeCTa C TOYHO ONpENeieH Opoi W pasleliecHH Ha JIBe
BB3PACTOBH TPYNH (A€l M KaJIeTH; IOHOIIN, MBXKE U KeHH). B mporpamaTa He OTKpHUBame
pa3zeneHne 1o 1MoJI Ha CIOPTHCTHTE.



ITo nmuTepaTypHHM NaHHW CHBPEMEHHHTE ACHEKTH Ha II000pa Ce OCHIIECTBSBAT
pu Maiictopckute crenieHn ot 2017 r. Ha BOT ITF u o6xBama 11 mBuratemHu Tecta.
3abensa3Ba ce pa3zesicHue B M3UCKBAHUATA T10 TTOJT U BB3pacT (FOHOIIH U ACBOWKH 16-17 T.,
MBbKe 1 xeHu 18-22 r., mbxke u sxenu 23-30 1., Mbxke U xeHu 31-40 r. u Mbke 1 xeHu 41-
50 r.). BaskeH MOMEHT, KOWTO Tpsi0Ba J1a ce 0TOEIEXKH B Ta3H Iporpama e, 4e € BbBeJieHa 5-
CTeTIeHHa TOYKOBA CKaJjla 33 OIIEHKA C IIOCOYECHHU IPAHUIIH 32 CHOTBETHATA BB3PACT U IO

Crnen HampaBeHOTO JIMUTEPATYpPHO MPOYYBAHE 3a MOAOOPA B CHOPTA TACKyOH-IIO,
Oeme QopmynupaHa W Hamiata padoTHA XumoTe3a. Ts riacw, 4e ONpEICISHETO Ha
ontuMasicH Opodi MH(MOpPMATHBHH IOKa3aTean 3a (DU3MYCCKO PA3BUTHUEC M [BUTATCIIHA
TOJIHOCT Ha IMOJIPACTBAIINTE TACKYOHIMCTH 1€ MTOI00PH ICHHOCTTA HA CIICIIMATTMCTUTE ITPH
mo00pa U MOCTUTAaHETO HA BUCOKU CIOPTHHU PE3YNITaTH MPH MJIAIH TaeKyOHAHCTH 9-12
roauHu. [1o TO3WM HAYMH IIIe ce TTOCTAaBAT METOIOJIOTHIHH H HAYYHOOOOCHOBAHU OCHOBH 3a
OTKpHBaHE Ha CIIOPTHH TaJaHTH, 32 HAYYHOOOOCHOBAH KOHTPOJI U OIICHKA Ha Pa3BUTHETO
Ha CIIOPTHOTO MOCTHXKEHUE TPU MOAPACTBAIIN TAEKYOHIUCTH.

II. Hen n 3a1a4n HA TMCEPTALITOHHMSA TPy

Ilenta Ha wW3clemBaHETO € Ja C€ ONTUMHU3MpA Ipoleca Ha MOA00p MpH
MOJIPACTBAIY TACKYOHIHUCTH MOCPEICTBOM ,,MHHUMH3HpaHEe  OpOs Ha MOKa3aTelHTe 3a
¢u3nvecko pasBUTHE W JBUraTelHa TOMHOCT 4Ype3 YCTAHOBsBaHE Ha (akropHaTa
BaJUIHOCT ¥ WHTCPKOPEIANMOHHUTE 3aBHCHMOCTH MEXKAY TIX U TpPWIAraHe Ha
nH(pOpPMAaTHBHA HOpMaTHBHA 0a3a 3a oleHKa IpH 9-12 TOAWIITHN TaeKyOHIHUCTH OT JBaTa

rosa.
3a IOCTHraHETO Ha IeTa € HEOOXOAMMO Ja CE M3ITBIHAT CIIEIHUTE 3a0a4UH:

1. Jla ce mpoy4yu W aHANIM3Mpa CIICIUATH3MPAHATA JIUTEPATypa Mo MPoOIeMUTE Ha
KOHTpOJIa U 0A00pa B HA4YaaHATa CIIOPTHA MOrOTOBKA.

2. Jla ce ampoOupaT TECTOBETE W MCTOAMKHTE 3a M3MEpPBAaHC HA JBHWraTejaHaTa
TOHOCT TIpH 9-12 TOIUIITHY TaeKYOHIUCTH.

3. Jla ce ompeneiid aHTPOIOMETPUYHHUS MPO(UI HA U3CICABAHUTE CIIOPTHCTH.
Jla ce ycTaHOBH CPEOHOTO THIIMYHO HHBO M B3aWMOBPB3KHATE MEXKIY
IoKa3aTenTe Ha (PU3NIECKO Pa3BUTHE U JIBUIATEIHA TOTHOCT.

5. a ce ycTaHOBHU (pakTOpHATa CTPYKTypa Ha (PU3MYCCKO PA3BUTHC M JIBUTATECITHA
TOJTHOCT Y JIa CE ONPEACIIT Hall-BalMTHUTE TECTOBE.

6. [la ce pa3pabotu HopMaTHBHA 0a3a 3a OICHKA 110 HH)OPMATHBHUTE [TOKA3ATEIH U
0000I1IeHa OIICHKA HA (PM3MYECKO Pa3BUTHE U JBUTATEIIHA [OTHOCT.
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7. Ja ce pa3paboTAT METOIMYECKH YKa3aHHs 3a NpUiiaraHe Ha HOpMaTHUBHATa 0aza

[IpH noApacTBaly 9-12 ronuuIHu TaeKyOHIUCTH.

O0eKT, npeMeT 1 KOHTHUHTEHT HA U3CJIeIBAHETO

OO0eKT Ha M3CIeIBaHE € IPoIleca Ha HaAy4eH OoA00p B CIIOpTa TACKyOH-0 TpH 9-
12 roguniHy TaeKyOHIUCTH MOMYETa 1 MOMHYETA.

HpeI[MeT Ha U3CJICABAHC Ca IMOKA3aTCJIUTC, TCCTOBETC U HOpMATUBHATA Oasza 3a

OILICHKA Ha (1)I/I3I/I‘I€CKOTO PAa3BUTHUC U ABUTAaTCJIHATA T'OAHOCT IpU noz[6opa U CCIICKIUATA HAa

9-12 roguIIHA TaeKyOHIUCTH.

KoHTHHTeHT Ha H3CJeBaHEeTO Mpe3 YETHPHUTE eTana Ha eKCIIEPUMEHT ca 00IIo
137 Tackyonaucta Ha Bb3pacT 9-12 roaunu (99 momuera u 38 MomMuyeTa), MPEACTABUTCIN
Ha 9 kiy0a, pasBuBamy TaekyoH-10 ITF B crpanara.

MeToauka Ha U3CJIeIBAHETO

3a pa3paboTBaHETO HA JUCEPTALMOHHUS TPY/ C€ U3IOJ3BAT CIIEIHITE METOIHU 32

Hay4YHO HU3CJIC/IBAHC:

Teopemuynu memoou u auamusu — NpoydyeHH ca 144 murTepaTypHH
M3TOYHUKA.

AHmponomempuﬂ - H3CJCABAHW U aHAJIU3UPAHU Ca 23 AHTPONIOMETPUYIHHU
I10Kas3aTeJis.

MOWIOpHM cnocobrocmu - H3CJICABAHU U aHAJIU3UPAHU Ca 12 noxkazarens 3a
JABUTaTCJIHA TOJHOCT.

Tecmosa Oamepusi — CbIbpKa TECTOBE, M3IMOJI3BAaHM 3a OLCHSBaHE Ha
¢usnueckara meecriocooHocT Ha yuenunute ot I mo XII kmac mo 2019 1.
(KOpeMHHU TIpecH, CKOK ABJDKMHA OT MscTo, 300/600 m riamko OsraHe u
XBBPJISIHE Ha MEIMLMHCKA Torka) ¥ oT 2019 r. (CKOK IBJDKMHA OT MSACTO,
XBBpPJISIHE Ha IUTBTHA TONKA M COBAIKOBO Osrane). JlombJiHHUTENHO ca
BKJIIOYCHU CIELMAIN3UPAaHH TECTOBE (JMIEBH OIOPH, IPECKOIM HaJ
IMMHAaCTHYECKa IeHiKa, CKOK BHMCOYMHA, IUINArar JIsSBO/ISICHO, CTpPaHWYEH
LIraraT U HaKIoH Harpen o Espodur).



o Mamemamuko — cmamucmuyecka 06pabomKa Ha noxyyenume pe3yimamu —
naHHuTe ca o0paboTeHW ¢ BapHAallMOHEH H KOPEJIAIMOHEH aHaJIW3,
OTIpeJEIIsTHE Ha CTATHCTUYECKATa HAJIS)KAHOCT Ha TECTOBETE, t — KpUTEPHUIl Ha
CTIOIbHT 3a HE3aBUCHMH M3BaJIKH, *> — KpuTepuii Ha [TUPCHH, MCIIEPCUOHEH
ananu3 (H — xpurepnii Ha Kpyckan Yonuc), cpaBHuTeNeH aHau3 U pakTopeH
aHaiM3. 3a pa3paboTBaHe Ha HOpMaTHBHATa 0a3a Osixa M3IOJI3BaHU METO Ha
MapTurH 1 IepceHTUIICH METO/ 3a pa3paboTBaHe HA HOPMAaTHBH.

I11. Pe3yJTaTu U aHAJIU3

ITpoyuBaHe MHEHHETO Ha CIIOPTHUTE CIICIUAINCTH O€Ile OChIIECTBEHO Upe3 yeo-
0a3upaH BBIPOCHUK, KOWTO BKI0YBa 20 BhIIpoca ¢ u3bupaem otroBop u 10 Bempoca — ¢
OoTKpUT OTroBop. CHOPTHHTE CHELUUATNCTH ONpPEAETAT KaTo Hal-Mogxo[sma 3a
I'bPBOHAYANIHYU 3aHUMAaHUS C TO3U CHOPT Bb3pacTTa 5-8 I. (79.2%) ot pecnonaenture. Ha
BTOPO MSCTO CIEIMAIMCTUTE NOCTaBAT Bb3pactra 9-12 (18%), mokaro camo 3%
npernopbuBar 13-16 .

3a ochlnecTBsiBaHe Ha moadopa Ha cherezaTesute 44.6% OT TPEHBOPHUTE CMATAT
3a BXCH M C€ ChOOpa3sBaT C HACICICTBCHHs (DAKTOP U AHTPOIIOMETPUYHHUTE AAHHU Ha
POIUTEININTE.

Ha Tabn. 1 ca mnpeacraBeHM [JaHHUTE OT BapUAIMOHHHS AaHAIHM3 Ha
aHTPOIIOMETPUYHHUTE MoKa3aTenu npu 9-10 rogumHnTe Momuera. [IpaBAT BreYaTICHUE
CpEHUTE CTOMHOCTH Ha pbcTa npu MomueTa (X = 141,27 cm) u npu MmomudeTa (X = 141.06
cm), KOUTO ca MHOTO OJIM3KH KaTO CTOMHOCTH, W CIIOPE] HAC TOBA € IMOJIOKUTEIHO 3a
TPCHUPOBBYHUS TIPOLEC, Thil KATO Ch3[aBa IMPEIINOCTABKH 332 KOHKYPCHTHOCT U
CBHOTBETCTBUE MEX/IY JIBATA MOJIA B Ta3U BB3PACT.



Taéauma 1

Cpennu cTOIHOCTH M BADHATHBHOCT Ha NMoKa3aTeauTe npu 9-10 roqumiau Mom4era

Ne | Iokasarea ME x mx S V% min | max R As Ex
P cm 141.27 125 | 823 5.82 124 160 36 -0.11 0.14
T kg 37.34 135 | 8.88 23.78 | 23.2 | 69.7 46.5 1.32 3.12
PX cm 140.74 1.29 8.47 | 6.01 121 164 43 0.07 1.19
PB cm 126.53 1.25 8.17 | 645 105 143.5 38.5 -0.60 1.13
JUIK cm 75.99 0.75 490 | 6.45 60.5 86 25.5 -0.38 1.45
JATK cm 61.48 0.66 434 | 7.05 44 69 25 -1.55 5.33
Ob cm 40.69 0.89 5.83 14.32 | 30 60 30 1.09 1.99
OM cm 21.94 0.41 2.71 1235 | 17.5 29 11.5 0.93 0.54
BMI kg/m?> | 18.53 0.45 296 | 1597 | 13.6 27.2 13.6 -1.06 1.08

Jezenoa: Hscneosanu muya n = 43, kpumuunu cmotinocmu As = 0,707; Ex = 1,389 npu o. = 0,05

P — pvem, T — meeno, PX — pasmee xopuzonmanen, PB — pazmee eepmuxanen, JJIK — 0vadcuna na oonen
Kkpatnux, JI'K — 0vaocuna Ha eoper Kpaiinuk, OB — obuxonka na 6eopo, OM — obukoaxka na muwnuya, BMI -
meano/pvem?’

ITokazarenute ,,JbaxuHa Ha ropeH KpaiHuk“ u ,/JIb/J:KMHA Ha J0JIeH
KpPailHUK® ca OT rojisiMo 3HauY€HUE B CHOPTa TA€KyOH-J0. 3ala3BaHETO MPOIBIIKUTEITHO
BpeMe Ha jKeJlaHaTa AMCTAaHLHUS Cpelly NPOTUBHUKA € TO-JECHO 3a ChCTE3aTeNIUTE, KOUTO
“MaT MO-ABJTH TOPHU U JOJHU KpaHUILIN.

HabmrogaBaMe Malku pas3ivKé B OTICIHUTE BBH3PACTOBH TPYIHU MPH CPECIHUTE
CTOMHOCTH M IpH JBata noja. CpenHata CTOMHOCT Ha mokaszateis npu 9-10 roaumHuTe
MomueTa € X = 75.98 cmu X = 77.78 cm npu Momuuerara. Otuntame pasiauka ot 1.8 cm B
moJ3a Ha MoMuueraTa. V3unciennTe CToRHOCTH Ha KoeduuenTta Ha Bapuams (V = 6.45%
3a MomueTa u V = 7.28% 3a MoMHYeTa) ca OJIM3KH U ITOKA3BaT, Y€ U3BAJAKUTE Ca XOMOTEHHH,
CWIJIHO €JJHOPOJIHU M PA3CEUBAHETO B IPYIHUTE € MAJIKO.

Cpeanara croitHOCT Ha moka3zatens npu 11-12 rogumnute Momuera e X = 82.56
cmu X = 83.96 cm npu Momudera. Otunrame pasnuka ot 1.4 cm B mosa3a Ha MOMHUYETATA.
W3BanknuTe ca CHIHO €JHOPOJHM M Pa3CEHBAaHETO € MAJKO, KOETO CE MOTBBPKAaBa OT
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cToifHOCTHTE Ha KoeduireHTa Ha Bapuanus (V = 8.2% npu momuerata u V = 5.87% mpu

MOMHYETATA).
86 83.96 83.96 120
s 82.56 82 56
32 82.5 299 79:89 .8 100
80 7778 0 77.78 80
78 75.98 75.98 60
/e 40
74
7 s 20
70 0

9-10 11-12 9-12 9-12 9-12
roauWwHU roauwHU roauwHu roAMLWHM roAMLWHM
MOMYETa  MOMMYETa

cm
EEE voMyeTa I MOMMYeTa P(t)

QDuzypa N 1: Paznuku npu nokazame ,,0va)icUHA HA 00J1€H KPAUHUK

Ot mpyra cTpaHa, OTIMTaMe OTHOCHUTENEH mpupact oT 8.7% (temp = -6.40, P(t) =
100%) mexmy 9-10 n 11-12 rogumeuTe MOMYETa 1 aOCONIIOTEH MIPUPACT HA PE3YNITATUTE
ot 6.58 cm. CtoifHOCTTa Ha cTaHmapTU3MpaHaTa pa3nuka Ha Koen e 6.40, koeTo mokassa,
4ye pasiMKaTa MEXAy CpeJHUTE CTOWHOCTH Ha CpaBHABAaHMTE W3BAJAKH € ToJisiMa.
CpaBHeHuero Ha pesynratute Ha 9-10 m 11-12 rogumHuTe MOMHYETa IOKa3Ba
oTHOCHTENEH npHupact oT 7.94% (temp = -3.32, P(t) = 99.80%). AGCOMIOTHUAT NpUpACT HA
pesynratute € 6.18 cm. EMnupuyHHMTE CTOMHOCTH Ha KpUTEpHsl ca IMO-TOJIEMH OT
KPUTUYHHUTE, KOETO II0Ka3Ba, Y€ Ce HaOJIo/aBaT CTATHCTHYECKH 3HAYMMHU Pas3lIMKU B
JUbJDKUHATA Ha JIOJIHUS KPallHUK BbB B3pPACTOB aCIeKT U IIPH JIBaTa oA,

CyMapHUAT COMATOTUI Ha CpPEAHUTE CTOMHOCTHM Ha wu3ciaeaBaHute 9-12 r.
MoMueTa (TpeaCcTaBeH c‘) ¢ onenku 4,15-5,30-2,16 ¢ eamomopden MezomMopd, KoeTo
NIPE/CTaBIsIBA TEJIOCIOXKEHHE ¢ No0pe pa3BuUTa MycCKylarypa M II0-Io0pa HOpMaiHa
oxpaneHocT (purypa Ne 2).

IMopagun cnemudukaTta Ha CHOpTa, JJONBJIHHUTENHO € MpPEACTaBeHa U
XapaKTepUCTHKAa Ha H3CIEIBAaHUTE I[OKA3aTeIMTe IO TErJIOBH KAaTEropud M IO7,
cpoOpa3eHu ¢ MpaBUIIHUKa Ha MexyHapoaHarta deaepanus no taekyon-uo ITF.

M34ncneHnTe COMaTOTHIM 110 KAaTETOPUH Ca IIPEJCTaBEHU HA COMATOKApTaTa C g4
U NIOpEeZIeH HOMEep Ha KaTeropusra.
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Quzypa M 2: Comamorapma npu 9-12 2. momuema

B mbpBuUTE TpHU KaTEropHM, KaKTO M B MOCICIHUTE IBE ce 3a0eis3Ba, e Haii-
U3pa3eH € MEe30MOP(QHHHAT KOMIOHEHT, KOMTO ce XapakTepusupa ¢ I00pO0 MYCKYIHO-
CKEJIETHO pa3BHUTHE CHPsIMO pbeTa. [lpu cpaBHEeHHE Ha naHHHUTE ¢ 13-Te 000cOOCHH 30HH
Ha COMarokapTaTa Oelle YCTAaHOBEHO, 4Ye MOCOYCHUTE KATerOpuH IMOMajgaT B 30HUTE
enoMopdern Mezomopd (enmo-mesomopden comarorum). Tozum comarorunm e ¢ J100po
MYCKYJHO-CKEJIETHO Pa3BUTHE, XapMOHHYHH IMPOTOPIHH, MYCKYJTHUAT pened e moodpe
MOJYePTaH U HOPMAITHO pa3BUTHE Ha MOAKOXKHATa MacTHa ThkaH. UeTBbpTaTa rpyma ce
XapakTepu3upa ¢ MO-sICHO U3pa3eHa eHIoMOpQHs U Momaja B 30HaTa HAa Me30Mop(eH
eHgoMopd (Me30-eHgoMopdeH comaToTun). Tyk e mo-sICHO U3pa3eHo MpeodiaaBaHeTo Ha
MacTHaTa ThkaH. [letara rpyma momama B 30HaTa Ha ekToMopdeH-eHaoMopd (eKTo-
eHIOMOpP(EH COMATOTHIT). XapaKTepusupa ce ¢ YABIDKCHH MPOMOPLUH U HAJTHOPMEHO
TETJO.

IIpencraBennTe manHu (Tad. 2) MOKA3BaT, Y€ CPEIHUTE CTOMHOCTH HA TIOKA3aTeIIs
IPOLEHT TeleCHU Ma3sHUHU npu 9-12 romumuu momuera e 6.29 + 3.17. CroitHocTuTe
BapupaT B auanasoHa ot 13,32% (maii-mankara e 1,35%, a naii-romsmara — 14,67%).
W3uncnennre cTOMHOCTM Ha Koe(UIMEHTa Ha BapHallsl ITOKa3BaT, Ye pa3ceHBaHETO ¢
TOJISIMO ¥ M3Ba/IKaTa € CHIIHO HEEAHOPOIHA.
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Taéauma 2

BapuanuoHeH aHaJH3 Ha NoKa3aTeauTe npu 9-12 r. Momuera

Toxazamenu x S V% As Ex Min Max R

B 10,58 1,13 10,68 -0,170 -1,366 9 12 3

P 148,05 11,06 7,47 0,33 0,274 124 178 54,00
T 42,77 11,60 27,12 1,24 2,06 23,20 84,20 61,00
% TM 6,29 3,17 50,39 0,031 0,143 1,35 14,67 13,32
AKTM 2,45 1,09 44,48 -0,617 0,863 1,06 4,59 3,53
ATM 40,32 12,04 29,86 1,307 2,230 21,52 83,12 61,59
AKMM 20,14 9,04 44,88 2,280 3,598 10,10 64,66 54,56
MOM 22,56 3,02 13,38 0,703 0,171 17,03 32,12 15,09
MOF 42,38 7,05 16,63 1,606 4,140 29,75 71,00 41,25

Jezenoa: %TM — npoyenm na menechume masnunu, AKTM — abcontomno xonuuecmeo menechu masnunu, ATM
— akmuena menecra maca, AKMM — abcomomno xonuuecmeo na myckyanama maca, MOM — myckyana obuxonxka
na muwnuyama, MO — myckyana obuxonka na 6edpomo, uszcneosanu auya n=299

Kpumuunu cmoiinocmu 3a As=0,483 u Ex=0,957 npu 0=0,05

AOCOIIIOTHOTO KOJTMYECTBO TEJIECHN Ma3HUHU € ChC CPEIHU cTOMHOCTH 2,45 £ 1,09
kg. OboOmennTe CTOMHOCTH Ha IOKA3aTels Bapupar B nuamna3ona ot 3,53 kg. AkTuBHaTa
TeJlecHa Maca WIM T.H. ,,dHCTO Teriao™ e cbc cpemHu croiHoctn 40,32 + 12,04 kg.
CroiiHocTHTE Bapupar B auamna3zoHa ot 61,59 kg. AGCOIOTHOTO KOJUYECTBO MYCKYJIHA
Maca e cbc cpennu ctoitHocTH 20,14 £ 9,04 kg. OG00meHNTEe CTOMHOCTH Ha MOKa3aTems
Bapupat B auanazona ot 10,10 kg no 64,66 kg.

MyckynHaTa 00MKOJIKa Ha MHIIHUIATA € ChC CPEAHH CTOHHOCTH X = 22,56 + 3,02
cm. O0001EeHnTe CTOMHOCTH Ha NOKa3aTesst Bapupar B 1uanasona ot 15,09 cm. Myckynna
o0uKoska Ha 6e1poTo € ¢he cpeHu cToiHocTH 42,38 + 7,05 cm.

B Tabm. 3 ca mpeacTaBeHH pe3yNTATHTE OT CTATHCTHYECKaTa HaIeKIHOCT Ha
TectoBeTe pu 9-10 roxumntHUTe MOMYEeTa 1 MOMUYeTa. HeoOxomumo e na otdenexnm, de
JIBA OT [TOKA3aTEIMTE 3a IBUTaTE/IHA TOTHOCT (POPMHUPAT HEYIOBICTBOPSBAILA OIICHKA U HE
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IpeMHUHaBaT HeoOxoaumaTa rpaauna ot r = 0,71. Copex Hac ToBa ce IbJDKU Ha (DaKTa, e
cullaTa Ha TOPHHUTE KpalHHWIM HE € JOCTarbuyHO J00pe pa3BUTa W MPH HOBTOPHO
M3ITBIHEHHE Ha TeCTa OTHOBO 32 30 s, TPYIHO MOeE Ja Ce TOCTUTHE OJIN3BK JI0 TPETUIITHHUS
pe3ynTat. Korato TecThT € ¢ HUCKA HAJCKIHOCT, KAKTO € B CIIy4asi, HSTOBOTO MPUIOKCHUE
B IpoIieca Ha KOHTPOJ, CbOTBETHO OLICHKA 338 ChCTOSIHUETO HA KAYECTBOTO € HE OOCKTHBHO,
HE MHPOPMATUBHO U HE TPsOBa Ja ce mpujiara u u3ImoJi3Ba.

Taoaumna 3

CraTucTyecKka HaJeKIHOCT Ha TecToBeTe npu 9-10 roaumHu

Ne | Iloka3zarten ME | Momuera Momuyera
r % |r r’%

1 JIuneBu onopu n 0.592 35.04 0.602 36.24
2 Kopemun npecu n 0.680 | 46.24 | 0.635 | 40.32
3 CoBainka 8x10 M s 0951 | 90.44 | 0.890 | 79.21
4 CKOK Ha JbKHHA cm 0.766 58.67 0.699 48.86
5 XBBpIIsiHE HA MEULIMHCKA TOIKA cm 0.893 79.74 | 0.920 | 84.64
6 CKOK Ha BUCOYHHA cm | 0.820 | 67.24 | 0.820 | 67.24
7 HaxkJson nanpen nmo Epodur cm | 0.790 | 62.41 | 0.902 | 81.36
8 ITpeckoiy Haj rTHMHACTHYECKA Nelika | n 0992 | 98.40 | 0.992 | 84.64
9 600 M rimagko 6sraHe s 0.883 | 77.96 | 0.783 | 61.30
10 | IlmaraT-nsBo cm | 0.965 | 93.12 | 0979 | 95.84
11 | Hlnarar-gscHo cm | 0965 | 93.12 | 0979 | 95.84
12 | Ilmnarar-ctpaHu4eH cm | 0979 | 95.84 | 0.965 | 93.12

C Haii-BHCOKa HAAESKTHOCT NMPH MOMYETaTa ca TecToBeTe: coBaika 8x10 M,
MIPECKOIM HaJ] TMMHACTHYECKa Meika W TpUuTe BuAa mmarat. Hail-BHCOK KOe(HUIIUEHT Ha
nerepmunanys (98.40 %) oTkpuBame npu TecTa ,,IPECKOLM HaJl THMHACTHYECKa Meika’.
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MowmmuueraTa B ChlllaTa Bh3PaCTOBA rpyma MOKa3BaT HUCKA HAAEKIHOCT MPH TPU
MoKa3aTeJsist 32 JIBUTATeNIHA TOJAHOCT - TECTOBETE JIUIEBU OMOPH, KOPEMHH MPECH, KAKTO U
CKOK Ha JaBDKMHA. Haif-Bucoka cremeH Ha HagexnHocT (95.84%) otkpuBame mpu
[IIIaraTUTE Ha JISBO M ASCHO. KauecTBOTO I'bBKABOCT MOKAa3Ba IMO-BUCOKH CTOMHOCTU Ha
CTaTHUCTHYECKA HAJISKAHOCT U TIPH YETHPHUTE TECTA B CPABHEHUE C MOMYETATA.

Ha ¢urypa Ne 3 ca mpencraBenn cpeTHITE CTOMHOCTH Ha TIOKA3aTes ,, XBBPJIsiHE
Ha MeIMUMHCKa Tonmka“. Cpennata cTOWHOCT Ha mokazarens npu 9-10 roxumHuTe
MomueTa € X =263.42 cm u X = 267.84 cm npu Momudera. V3BaakuTe ca 3a10BOIHUTEITHO
€IHOPOJIHU, KOETO C€ IMOTBBbPXKJaBa OT M3YMCICHUTE CTOMHOCTH Ha KOe(HIMEHTa Ha
Bapuanus (V = 19.52% 3a momuera u V = 28.94% 3a momunuera). CpesHara CTOHHOCT Ha
nokaszarenst npu 11-12 rogumaute Momuera € X = 361.63 cm, a mpu Momuuerata X =
337.08 cm. M3BagkuTe ca 3aIOBOJMTENHO €IHOPOJHH, KOETO C€ MOTBBPXKAaBa OT
M3YHCIICHUTE CTOWHOCTH Ha Koedurmenta Ha Bapuanus (V = 27.6% 3a momuera u V =
14.31% 3a momuyera).

361.63 361.63 =
400 337.08 34g 97 337.08 120
350 267.84 100

300 263.42 2= 263. 42 267.84
250
200
150
100
50 2.2
0

9-10 rogywHu 11-12 rognwHm 9-12 rognwHm 9-12 rognwHmn 9-12 roguiiHm
MmomyeTa MmomuyeTa

-0

cm
EEEE vioMYyeTa [ MOMMYeTa P(t)

@uzypa Ne 3: Paznuku npu noxkaszamein ,,Xevbpiane Ha MEOUUUHCKA MonKa*

IIpu aHanu3a Ha CpeHUTE CTOMHOCTH Ha MOKazaTen ,,XBbpJISHE Ha MEIULMHCKA
TONKa* HaOJII0ZaBaMe IO-TOJIIM OTHOCHTENIEH IpHpacT npu momuerara 9-10 u 11-12
roguau ¢ 37.2 %, MOKaTo IMpU MOMHYETATa HANPEIBbKBT € ¢ MpuOIm3uTenHo 25.8% mo
OTHOLICHHE Ha MOMYeTaTa B chllara Bb3pacT. HaOmonaBame pasBUTHE BHB BB3pacToOB
aCIeKT ¥ IpU JBaTa I0J1a, KOETO C€ MOTBBPXKaBa OT M0-BUCOKUTE EMIIUPUYHHU CTOMHCTHU
Ha t-kpurepust Ha CTIOABHT M BHCOKHTE HMBA HA IapaHIMOHHA BEPOSITHOCT (temp = -6.02,
P(t) = 100% 3a momueTa " temp = -2.92, P(t) = 99.40% 3a momuyera).
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Tp}I6Ba Ja OTOCIICIKUM ChIICCTBCHOTO BIIMAHHUC HAa TCXHHUKaTa Ha U3IIBJIHCHUC HA
YIOPAXHCHUETO IIPHU TO3HW IIOKA3aTCJI, T.€C. TOBA BJIMAC HU3KIIOYUTCIHO BBPXY CIIOPTHOTO
MOCTUIKCHUEC U CCH3UTUBHUA IICPUO/ 3a PA3BUTHUC HA ITOCOYCHOTO Ka4Y€CTBO.

Ha Tabm. 4 ca mpeacTaBeHr KOPETAMOHHUTE 3aBUCUMOCTH MEXITy ITOKa3aTeIINTe
3a IBUTATENIHA TOAHOCT IpH 9-12 rogumrHuTe MOMYeTa U MomudeTta. [IpaBu BriedaTiieHue
(akTa, 4e CTOMHOCTHTE Ha TOJISIMA YacT OT MoKa3aTenuTe ca 3HaunTesTHy Tpu o = 0.01.

,,JIAIICBY OMOPHU* € TI0KAa3aTell, MPeIHa3HAYCH J]a U3MEPBa B3pHBHATA CUJIA HA
ropaute kpaiHuny. [Ipu To3u TecT He ce HaOII0JaBaT roJIeMU CTOMHOCTH Ha
KOpeJanusi ¢ OpyruTe mokasarenu. Haii-cuiaHata B3aMMOBPB3Ka, KOSTO CE
HaOJro/1aBa, € ¢be ,,CoBanka 8x10 m* r = 0.589 (3HaunTeNHA 3aBUCHMOCT).

- ,,KopemHu npecu — TecThT € npenHa3HAuCH 332 U3MEPBAHE HA TUHAMHYHATA
CHJIa Ha KOpEeMHHTE MYyCKymu. U TmpH TO3W MoKa3aTel He HalmomaBame
TOJIEMU CTOMHOCTH Ha Koe(HUIlMeHTa Ha Kopenaius. Hali-cuitHa 3aBUCUMOCT
e C ,,XBBbpJIsHE Ha MeIuIIMHCKa Tonka“ — r = 0.469 (yMepeHa 3aBUCUMOCT).

- ,,CoBanka 8x10 m“— TecThT € NMpeAHA3HAUEH 32 U3MEPBAHE HA TUHAMHUYHATA
TBBKABOCT (MIOJBIKHOCT) HA JOJHH M TOPHH KpalHWIOH. YCTaHOBSBA Ce
3HauynTenHa 3aBucuMocT (r = 0.589) ¢ mokazaTens ,,JJUIEBU OMOPHU*.

- ,,XBBpJSHE HA MEIUIIMHCKA TOMKA“ — TECTHT € MPEAHA3HAYCH J1a M3MEpPHU
JMUHAMUYHATA CHJIa HA TOPHHUTE KpalHuIm. OTKpUBaMe yMepeHa 3aBUCUMOCT
¢ mokasatens ,,kopemuu npecu’ (r = 0.469).

- ,,CKOK IBIDKHMHA® — TECTHT € MPEAHA3HAYCH 3a U3MEPBaHE Ha SKCIUIO3MBHATA
CWlla Ha JONHUTE KpaifHuiu. HabmomaBame 3HaYMTENHA 3aBHCHMOCT C
ToKa3aTes ,,IPECKOIM HaJl THMHAcTHYecKa rerika‘ (r = 0.514).

- ,,CKOK BHCOYHHA™ — TECTHT € IIPeIHA3HAYCH 32 U3MEepBaHe Ha B3pHBHATA CHJIa
Ha JonmHUTEe KpaiHumu. Ilpu TOo3M mokazaten ce HaOIOmaBaT Ciiabu
3aBHCHMOCTH C APYTUTE, KOUTO ca BKIIOYCHH B TeCTOBaTa Oarepus.

- ,Haknon Hanpen nmo EBpodur™ — TecThT € mpeaHa3HaueH 3a M3CICIBaHE HA
TBBKaBOCTTa HAa TPBHOHAYHUS CTBHIO W Ta3o0enpenute craBu. OTKpuUBame
c1abu 10 yMEPEHHU 3aBUCHUMOCTH C JPYTUTE U3CJICIBAHH [TOKA3ATCIIH.

- llpeckoun Hax TUMHAcTHYecKa Medka™“ — TecThT € MNpeAHa3HaueH 3a
W3MEpBaHE HAa JMHAMHYHATA CWIa Ha JOJNHHUTE KpaitHumu. OTKpuBame
3HAYUTEITHA 3aBUCUMOCT C TTIOKAa3aTes ,,CKOK JIbJDKHHA .

- ,,300/600 m rmamko OsiraHe” — TECTHT € MpeAHAa3HAYCH 3a W3MEpBaHE Ha
CKOpOCTHAaTa W3APHKIMBOCT. HaOmomaBame yMepeHa 3aBHCHMOCT C
ToKa3aTes ,,XBbpPJIsTHE Ha MeTUIIMHCKA Torka ™ (r = 0.428).

- Jmarar nsgBO/msCHO® — TeCThT € TMpeAHa3HaueH 3a H3MEpBaHE Ha
TBBKaBOCTTA HA JIOJNHHUTE KpaiiHunu. HaOmromaBa ce roisiMa 3aBUCHMOCT C
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MoKa3zaTes ,,immarat crpanuden’ (r = 0.781) 1 MHOTO roJisiMa 3aBUCHMOCT C
ToKa3aTeJs ,,mmmarar JisiBo/nacHo (r = 0.908).

Hllmarar crTpaHu4eH — TecThT € TMpeJHAa3HAuYeH 3a HW3MEpBaHE Ha
TBBKABOCTTA HA JIOJNHHUTE KpaiiHunu. HaOmromaBa ce roisiMa 3aBUCHMOCT C
nokasareds ,,imarar JisiBo* (r = 0.781) u ,,mumarar ascuo® (r = 0.828).
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Taoauna 4
KopeJannoHHU 3aBHCHMOCTH MEKIy MOKAa3aTeJIMTe 32 ABUraTeJHA TOTHOCT

MOMMUWYETA

MNokasatenun
Ne ME 1 2 3 4 5 6 7 8 9 10 11 12
1 Jinuesun onopu n 1,0 A475%* - 589%* .335%* 403%* .003 123 .200* .022 .197* .191* 144
2 KopemHu npecun n A475%* 1,0 -.419*%* A69%* .330%* .058 .143 .203* .193* .178* .188* .215%
3 Cosanka 8x10 m H -.589%* -.419%4 1,0 -.165 -442%% .067 -.201* -.202* -.035 -.118 -.175% -.225%*
4 XBbpnaHe Ha cm .335%* A469*%¥  -.165 1,0 A45%* .094 .001 .146 428** -.052 -.036 -119
MeZMUMHCKa ToMnKa
5 CKOK Ob/KMHA cm 403%* 330%%  -.442%* A45%* 1,0 .213%* 125 .514%* .224%* .101 .145 .150
< 6 CKOK BMCOYMHA cm .003 .058 .067 .094 .213* 1,0 134 .304** -.013 .074 .102 .093
-
w
T 7 HaknoH Hanpepa no cm 123 143 | -.201* .001 125 134 1,0 .059 -.014 .229%* .325%* .319%*
= Espodut
o
2 8 Mpeckoun Hag, n .200* .203% | -.202* .146 .514%* .304%* .059 1,0 .178* -.017 -.005 .036
TMMHACTUYECKa Neika
9 300/600 m rnagko s .022 .193* -.035 428%* .224%% -.013 -.014 .178* 1,0 -122 -.107 -.102
6araHe
10 LWnaraT naso cm .197* .178* -.118 -.052 101 .074 .229%* -.017 -.122 1,0 .908** .781%*
11 Wnarat asacHo cm .191* .188*| -.175* -.036 .145 .102 .325%* -.005 -.107 .908** 1,0 .828**
12 LLinarat cTpaHuyeH cm 144 .215% | -.225%* -.119 .150 .093 .319** .036 -.102 781%* .828** 1,0




Jlerenaa:
W3scnenBanu muna = 137, ME - mepHa eauHnna
*Kopenarmsra e 3HaunTenHa npu o = 0.05 (0. = 0,20)
**Kopenanusra e 3HauntenHa npu o = 0.01 (o, .= 0,25)
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ITpunoxuxme paxropen ananmms (Varimax method), 3a 1a MuHIMU3Hpame Opos Ha
MoKazaTeauTe 3a KOHTPOJI 4Ype3 eKCIePHMEHTAJHO YCTAaHOBSIBAHE Ha  Haii-
nHpopMaTUBHHTE, 32 CTPYKTypaTa Ha (PU3MIECKOTO PA3BUTHE U ABHIATEIHATA [OAHOCT Ha
MOJPACTBAIUTC TAaeKyOHAWCTH. Ha aHanmu3 Osxa NOIIOKEHH BCHYKK W3CJICIBAHU
MOKa3aTesu, pa3iciCH! B IBE TPYIH — 332 (PU3MYECKO Pa3BUTHE U 3a JBUraTelIHA FOTHOCT.
AHanu3upaHd ca TOKa3aTeJIMTe 3a BCSAKAa BB3PACcTOBa Ipyma W mo mon otaenHo. Crien
U3BBPIICHA POTALUS, Ca TPYIHUPAHU (PAKTOPUTE C HAKW-TONIIMO (haKTOPHO TETJIO, 3a Ja Obe
ONTHMU3UPAH OpOs Ha IMOKA3aTEIUTE B TECTOBATa OaTepusl.

3a 1a MUHUMH3MpaMe U ONITHMU3UpaMe CHCTeMaTa 3a HoAOOop B CIIOPTa TaeKyOH-
J10, HaManuxMme Oposi Ha IOKa3aTeJInTe BbB BCEKH (PAKTOP, KATO OCTaBUXME CaMO TE3H,
KOWTO MMaT Hail-BucOKa MH(opMaTuBHOCT M (hakTopHO Terio. Ha tadi. 5 e nmpencraBena
CHCTEMaTHKaTa Ha W3BJICUCHUTE (PAKTOPHU 332 QU3MUECKO Pa3BUTHE M IBUTATEIHA TOJHOCT
1 3a nBata mona. [1o TO3M HAYMH JOMBIHWUTENHO € HaMajeH M ONTHMH3WpaH Opos Ha
MTOKa3aTeJHTe 3a IIOA0O0p B CIIOPTA.

Haii — romsima oOsicHeHa mucnepcus Ha (akTopuTe 3a (U3NIECKO pa3BUTHE
HabmomaBame mpu 9-10 rogummnTe MomueTa (94.76%). Uertupure akropa, KouTo ca
o00ocobenu, 3aemMaT BUCOK oTHOocuteneH st (Hax 10%). Heobscuenara mucnepcus e
5.24%.

Ot npyra crpaHa, npu (akTOpuTe 3a JBUraTelIHA I'OAHOCT HaOiogaBaMe 1o —
rojasiMa obOsicieHa nucnepcus npu 9-10 rogumramre mMomuuera (76.99%). Uermpute
¢axropa, KouTO ca 0600coOeHH, 3aeMat BUCOK oTHocuTeneH asu1 (Hax 10%). Heobsicuenara
nmucnepens e 23.01%.

[IpaBu BriewatTieHne, Y€ MOKA3aTEINTE Ca UICHTHYHH B IBETE BH3PACTOBU IPYyNH
u 1pu nBata mona. [lopemHocTra Ha TIOKAa3aTEIWTE € Pa3liMdHa, KaKTO M IMPOIEHTa Ha
UCTIEPCHATA, KOSATO 00sICHABAT. TOBa HU AaJe OCHOBAHHME J1a peAylpaMe OTHOBO Opos Ha
MoKasaTejnTe, KOWUTO Ja BKIIOYMM B HOpMaTHBHaTa 0a3a 3a mozabop. OcrtaBuxme
NOBTapsIUTEe ce (AaKTOpH C HaAM-BUCOK NPOLEHT Ha o0scHeHa aucnepcus. [lpu
NOKazaTeauTe 3a (GU3MYECKO PA3BUTHE TOBA Ca: Pa3Ter XOPH30HTANICH, Pa3Ter BEPTUKAJICH,
I'bJDKUHA Ha JIOJICH KpalHWK, IPOLEHT TEJEeCHW MAa3HMHM, MYCKyJHa OOHMKOJIKa Ha
MUIIHHIATA ¥ MYCKYJIHa OOMKOJIKa Ha OeIpoTo.

[Ipy mokasarenurte 3a ABUTaTENHA TFOJHOCT C HAH-BUCOKO (DaKTOPHO TEIJo ca:
copainka 8x10 M, XBBpIIIHE HA MEAUITMHCKA TOTIKA, IIPECKONN HaJl THMHACTHYECKA ITeHKa 1
IIrmarar Ha JIsiBO.



CHUCTEMATHUKA HA U3BJIEYEHUTE ®AKTOPHU ITPU U3CJEABAHETO

Tadauna S

Ion Bw3pact . DaKTOPHO TerJ1o h?
HaumeHoBaHue Ha H3BJIeYeHHTE Haii-panuaen
(axropu ObsicHena aucnepcusi. TecT
IToxa3aTe/u 3a PU3HYECKO Pa3BUTHE HA TAeKYOHIHCTUTE
9—-10 roa. Ne 1: O6ukonka noneH kpaitHuk - 39.31% Ne 8: MOB 0.945 0,979
Ne 2: O6ukoska ropes kpaiHuk - 35.27% Ne 12: MOM 0.968 0.969
Ne 3: Tenecna maca - 17.54% Ne 16: % T™M 0.871 0.867
O0sicHena aucnepeusi —92.13% ; HeoGsichena aucnepeusi - 7.87%
g 11-12 Ne 1: Obuxonka ropeH kpaituuk - 34.93% Ne 4: Obuxonka 0.943 0.942
g Ha MHILIHUIIA
= roi.
= Ne 2: O6uKonka 10neH KpaiHuk - 29.69% Ne 8: MOB 0.990 0.991
Ne 3: JIpmxuHa ropHu kpaituuny - 17.29% Ne 16: Pazrer- 0.844 0.854
BEPTHKAICH
Ne 4: Tenecna maca - 11.25% Ne 13: AKTM 0.913 0.959
O6sicuena aucnepcusi —93.17% ; Heobsicnena qucnepeusi - 6.83% 3
9—-10 roa. Ne 1: Obukonka noneH kpaitHuk - 27.86% Ne 8: MOB 0.937 0.990
Ne 2: Obuxonka ropeH kpaituuk - 27.78% Ne 12: MOM 0.845 0.984
Ne 3: JIbyOKHHU Ha TSUTOTO - 26.72% Ne 16: Pazrer- 0.891 0.864
XOPH30HTAICH
Ne 4: Tenecna maca - 12.37% Ne 16: AKTM -0.980 0.978
g
2 ObsicHena aucnepenst - 94.76% 5 HeobsicHena nucnepeus — 5.24%
=
=l
= 11-12 Ne 1: Tenecna maca - 33.44% Ne 10: %TM -0.899 0.787
roa. Ne 2: JTbmxuau Ha TU10TO - 28.20% Ne 15: JIpmxuna 0.888 0.868
Ha JI0JICH K-K
Ne 3: O6uKonka 1oeH KpaiHuK - 26.76% Ne 9: MOB 0.928 0.989
O6sicnena aucnepcusi - 88.39%  ; HeobsicHena aucnepensi - 11.61%
IMoka3aTesiu 32 IBUTaTeIHA FOHOCT HA TAEKYOHUCTHTE
= 9—-10 roa. Ne 1: I'bBKaBOCT HOJHU KpaiHuIW - 22.68% | Ne 8: Illmarat nsBo 0.933 0.887
=
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Momuera

Ne 2: ExcrutozuBHa cuita ropHd K-1in 21.29% | Ne 3: XBbpiisiHe Ha 0.889 0.800
Me/1. TOTKa
Ne 3: Jlunamuyna moaBKHOCT HA qomHU 1 | No  2:  CoBanka -0.906 0.902
TOpHHU KpaitHuuy - 19.95% 8x10 M
Ne 4: JluHaMHU9HA CHIIA TOJTHU K-ITH - Ne 11: Ilpeckomu 0.868 0.832
13.07% TMMH. Neika
OosicHeHa aucnepeus - 76.99% ; HeobsicHena nucnepcust — 23.01% 3
11-12 Ne 1: I'bBKaBOCT HOJHU KpaiHuiw - 37.29% | Ne 1: Ilnarat nsBo 0.965 0.969
roa. Ne 2: JIluHaMH4HA CHJIa TOPHU K-1H - Ne 9: XBbpiisiHe Ha 0.957 0.942
18.65% MEJI. TOTIKa
Ne 3: Excrio3uBHa cuia JOJHHA K- - | Ne 12: CKok -0.817 0.798
17.82% BUCOYMHA
Ne 4: CxopocTHa M3ApBAKIHBOCT - 14.86% Ne 10: 600 ™ 0.867 0.853
riajaKo Osrane
OosicHeHa aqucnepeus - 88.62% ; Heo0sicHena nucnepcusi - 11.38%
9—-10roa. | Nel:I'sBkaBOCT 0HM KpaiHUIM - 28.55% | Ne 3: IlInarat snisiBo 0.953 0.937
Ne 2: JluHaMHYHA MTOJBYIKHOCT Ha JOJHH U Ne 7: CoBanka -0.820 0.715
ropHH Kpaitauum - 19.90% 8x10 M
Ne 3: JIluHaMHU4HA CHJIA JIOJHU K-1M - Ne 12: TIpeckouu - 0.838 0.742
14.00% THMH. IIeHKa
Ne 4: CxopoctHa u3apbximsoct - 10.99% Ne 10: 300/600 M 0.906 0.832
raaako Osrane
Obsicnena qucnepeus - 73.44% ; Heo0sicHena nucnepeust - 26.56%
11-12 Ne 1: I'bBKaBOCT fOJHY KpaiHuim - 21.21% | Ne 1: Ilnarat 0.954 0.932
JUICHO
rom.
Ne 2: JIuHaMHU4HA CHJIA JIOJHU K-1M - Ne 7: Ilpeckomn - 0.825 0.750
16.90% THMH. IIeHKa
Ne 3: JluHaMHU9HA TOJBIKHOCT Ha JTOJHU U Ne 4: Cosanka -0.881 0.818
TOpHHU KpalHuIM - 14.94% 8x10 M
Ne 4: Excrino3uBHa cuna ropuu k-1u-12.10% | Ne 12: XBwpisHe 0.911 0.835
Ha MeJl. TOIKa
Ne 5: CxopocTHa U3ApBRIUBOCT - 9.83% Ne 11: 600 ™ 0.807 0.703

riajKo Osrane

Oo6scuena qucnepeus - 74.95%

s

Heo0sicnena qucnepeus — 25.05%

22




I'maBHA 11€)T HA AUCEPTAIMOHHUS TPYA € ONTHMHU3UPAHETO Ha moadopa npu 9-12
TOJMIIHK ChCTE3aTeIH 10 TAEKYOH 10. PerysipHOTO MpOBEXJaHe Ha KOHTPOJI 10 BpeMe Ha
TPCHUPOBBYHUS TIPOLEC M CPABHSIBAHCTO HA IMOJNYYCHHUTE pPE3YJITaTH C HW3rOTBEHATa
HOpMaTHBHA 0a3a JaBa BB3MOXKHOCT 32 €(PEKTHBHO U IEIICHACOYCHO IUIAHUpPAHE Ha
HATOBapBAHUATA B TPCHUPOBBYHUS MPOIEC, KAKTO U U3MOJI3BAHETO HA PA3IIUYHU CPEIICTBA
M METO/IY 32 OTYHMTaHEe Ha eeKTa OT MPOBEACHHS TPEHUPOBBUYCH IPOLIEC.

OnTUMU3HPAHETO HA CHCTEMaTa 3a MOAOOP B JBETEC OCHOBHU HANPABJICHUS —
JIBUTATCIIHA TOJHOCT W (PU3MYCCKO pa3BHTHE, I HaMand Opos Ha W3MOJI3BAHHUTE
MOKa3aTely U II¢ MOMOTHE Ha TPEHBOPHUTE J1a HANPABST MO-TOYHA U SCHA MPCLCHKA IPU
o100pa Ha CBOUTE CIIOPTHCTH.

3a pa3paOOTBaHETO Ha HACTOsAIIaTa HOpMAaTWBHA 0Oa3a Osxa oOxBaHatu 137
taekyoHauctu (99 momuera u 38 Momuuera) Ha Bb3pacT 9-12 rogunu. Cnen aHanu3 Ha
pe3ynTaTuTe OT IMPWIOKEHHs (AKTOPEH aHallM3, B HOpPMaTHUBHaTa 0a3a ca BKIIIOYEHH
MOKa3aTeJMTe C Hali-BUCOKO (DaKTOPHO TEIJIO U € ONTUMHM3paH Opost Ha rokaszaresure ot 16
J10 6 1oKasarelisi 3a ABUTATEIHA TOJHOCT M OT 12 1o 4 nokasarenst 3a pU3N4ecKo pa3BUTHE.

Crnen aHanM3 Ha Pe3yJITaTUTE OT MPIIOKEHHS (aKTOPCH aHAaJH3, B HOpMaTHBHATA
0a3a ca BKIIIOUCHU ITOKA3aTEIIUTE C HAli-BHCOKO (DAKTOPHO TETJIO U € ONTHMHU3PaH Opos Ha
rmoxkasareauTe oT 16 1o 6 moxasaTels 3a ABUTraTelIHa TOIHOCT U oT 12 10 4 mokasareis 3a
¢u3uyecko pazBuTHe. 3a MPEACTABSIHETO HA OLCHKUTE HA CIHOPTHHUTE MOCTHXKEHHS ca
M3II0JI3BaHy JIBa HAYMHA — TOYKOBa oreHka (T-omeHbuna ckama) ot 0 1o 50 m cioBecHa
OIleHKa OT ci1ab no oTiimyeH. Hali-moOpuTe ciopTHU MOCTHXKEHUS morydaBaT 50 TOYKH U
CJIOBECHA OlleHKa oTimdeH. KakTo € W3BeCTHO OT CTaTHCTUKATA, MpakTudecku 99,73% ot
ciaydaute uMat pesyaratu ot 10 mo 40 Toukm.

C men ymecHeHune B paboTaTa W NPIJIOKCHUETO Ha METOIHWKATA OT CIIOPTHHTE
CIIETIHAIMCTH € He0OX0ANMO Ja AaJeM HACOKH 3a MHTEPIIPETHPAHE Ha ITOYIECHUTE OICHKU
U JIa yTOYHUM KakBa 0000IIcHa OIICHKA IIe JIa/Ic OCHOBAHHUE 3a OMpPE/CITHE HA TPaHHIaTa
HAJ KOSATO e OBJAT XapaKTCPU3UPAHU CIIOPTUCTUTE KaTO NepcrekTuBHH. OOpbhiiame
BHUMaHHE Ha (DaKTa, ue CpelHATa CTOMHOCT MOXKE Jla CE MOIY4X OT MHOTO HHCKUA U MHOTO
BHUCOKH OIICHKH, T.C. NMPEIU Ja CE HAIpaBU aHaIW3 Ha 0000IIeHATa CpeaHa OICHKA ¢
HEO0XOIMMO JIa CE aHAU3UPa KaKBO € HUBOTO HA CHCTABSIIUTE 5 IOKA3aTEIH, KOU OT TAX
MMaT BUCOKH CTOMHOCTH M KOU OT TSX UMAT TBbPJIE HE3HAYUTEIIHU CTOMHOCTH, KAKTO U 3a]1
BCSIKAa CTOMHOCT KaKBO € Ka4eCTBOTO IO BHJI ¥ BaXKHOCT.
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Ta6auuna 6

HopmaTuBHa §a3a 3a oneHKa Ha (PU3HYECKOTO Pa3BUTHE HA TAEKYOHIUCTH
Ioka3zarea: MOB ; ME — cm

MOMUWYETA MOMYETA
Towrn 9 10 ron. 11-12rox. | 9-10 ron 11-12 rox.
50 65.72 67.97 58.98 71.04
49 65.71 67.96 58.97 71.03
48 65.70 67.95 58.96 71.02
47 65.69 67.94 58.95 71.01
46 65.68 67.93 58.94 71.00
45 65.65 67.87 58.93 70.75
44 64.05 66.08 58.61 68.12
43 62.45 64.29 57.11 67.82
42 60.85 62.50 55.61 65.52
41 59.25 60.71 54.11 63.22
40 57.65 58.92 52.61 60.92
39 56.05 57.13 5111 58.62
38 54.45 5534 49.61 56.32
37 52.85 53.55 48.11 54.00
36 51.25 51.76 46.61 51.61
35 49.65 49.97 45.11 4922
34 48.70 4932 44.99 48.49
33 4775 48.54 44.22 47.84
32 46.80 47.76 43.45 47.19
31 45.85 46.98 42.68 46.54
30 44.90 46.20 41.91 45.89
29 43.95 45.42 41.14 4524
28 43.00 44.64 40.37 44.59
27 42.05 43.86 39.60 43.94
26 41.10 43.08 38.83 43.29
25 40.15 42.93 38.06 42.64
24 39.20 42.15 37.29 41.99
23 38.25 4137 36.52 4134
22 37.30 40.59 35.75 40.69
21 36.35 39.81 34.98 40.04
20 35.40 39.03 3421 39.39
19 35.16 38.92 33.94 38.93
18 34.92 38.76 33.67 38.50
17 34.68 38.60 3335 38.07
16 34.44 38.44 33.12 37.64
15 34.20 3828 32.80 3721
14 33.96 38.12 32.48 36.78
13 3372 37.96 32.25 36.35
12 33.48 37.80 31.93 35.92
11 33.24 37.64 31.70 35.49
10 33.00 37.48 3138 35.06
9 32.76 3732 31.06 34.63
8 32.52 37.16 30.74 3420
7 32.28 37.00 30.38 33.77
6 32.04 36.84 30.06 33.34
5 31.80 36.68 29.74 3291
4 31.79 36.67 29.73 32.90
3 3178 36.66 29.72 32.89
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2 31.77 36.65 29.71 32.88
1 31.76 36.64 29.00 32.87
0 31.75 36.63 28.99 32.86
X, S xX=42.28 cm, X =45.05 cm, x=39.73 cm, X =44.42 cm,
S=9.48 cm S=8.07 cm S=5.73 cm S=7.33 cm
Bep6asiHa olleHKa Ha Pe3yJITaTa 0T TECTYBAHETO
Or1i.- 6 65.66-65.72 67.88-67.97 58.94-58.98 70.76-71.04
MH. 106. 49.66-65.65 49.98-67.87 45.12-58.93 49.23-70.75
-5
J106. -4 35.41-49.65 39.04-49.97 34.22-45.11 39.40-49.22
Cp. 3 31.81-35.40 36.69-39.03 29.75-34.21 32.92-39.39
Cia.-2 31.75-31.80 36.63-36.68 28.99-29.74 32.86-32.91

Onenkarta Ha oOIIaTta JBHTaTeJIHA TOMHOCT MOXKE Ja ObAe HW3BBLPIICHA W C
IIOMOILITA Ha CJIOBECTHATA OLIEHKA — KAYECTBEHU OLIEHKH OT ¢j1a0 40 OTJIMYEH.

MznomsBaneTo Ha T — omeHbpYHATA CKajla M CIIOBECHUTE OIEHKH IIIe ONTHMHU3UPA
OIICHSABAHETO HA TAaCYKOHIMUCTHTE Ha 0a3aTa Ha CPEIHOTO THIIMYHO HUBO Ha BCEKH
IoKa3aTe, BKIIOUYEH B TECTOBaTa OaTepus 3a PU3MUECKO pa3BUTHE U IBUTATEIHA TOXHOCT.
W3uncnennte WHIWBHTya THA OLIEHKH TTO3BOJISBAT Ja OBJAT CPaBHABAHH PE3yJITaTHUTE Ha
BCEKHM CBCTE3aTeN 10 BepTUKaia (C JWYHUTE pe3yaTaTd IO BCHUYKH H3CICIBAHU
[0KazaTeju), Taka U M0 XOpU30OHTaa (C pe3yiTaTuTe Ha APYTUTE ChCTE3aTead OT ABETE
BB3PACTOBH IPYIH H 3a IBATa MOJA).

ITo To3u HaYWH TpWJIaraHuTe OT Hac T-OIEHKW W HOpMAaTHWBHA 0a3a 3a OleHKa
ONTUMU3UPAT MOAO0PA, KATO MO3BOJISBAT JIa CE aKI[CHTUPA BBPXY KOHTpOJA B OBJcIIaTa
MOJIrOTOBKA HA MHIMBHUIyaTHUTE OCOOCHOCTHU MPH MIAJNUTE TacKyoHmucTH. Heobxomaumo
€ 1a 00bpHEM BHHMAaHUC HAa CIIOPTHHUTE CIICIUAIUCTH, Ye YCHWIHITA UM TpsOBa na ObIaT
HAacOUYEHU KbM pa3BUBaHE HA KauecTBaTa Ha ChCTE3aTENIUTE, BbB BPB3Ka C W3CIIECABAHUS
MPHU3HAK C HUCKH OIICHKH. ToBa HEe 03HAauaBa, 4e HE TPsOBA J1a CE TPEHHpPA 32 MOBUILIABAHE
Ha HUBOTO Ha OCTaHAJIMTE IBUTaTEeJIHU Ka4eCcTBa, XapaKTEPHU 3a TO3H CIIOPT.

HpeanaraMe B IpaKTUKaTa Aa C€ HM3IOJ3BAT CICAHUTE MHACKCHU 3a 06061H€Ha
OIICHKA:

I(DP _ Z(t3+t4+t5+t10+t14+t15)

n

t3 (pasrer XOpu30HTANICH), t4 (pa3Ter BepTUKAJICH), t5 (Ib/DKMHA HA JOJICH KPaWHUK),
t10 (TIPOLICHT TEJIECHU Ma3HUHH), t14 (MyCKyJIHA OOMKOJIKA HA MUINHHIATA), t15 (MyCKyJIHA
00HKOIKa Ha 6EIPOTO)
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I _ Z(t3+t5+t8+t10)
AT n

t3 (coBanka 8x10 M), ts (XBBpisiHE Ha MeEIUUIMHCKA Tomka), ts (mpeckouu Hal
IrMMHACTHYeCKa Telka), tio (Imarat Ha JIsBO).

_ Tgptl

I — I
®P/T >

Ipp — 0000IIEHA CpetHa OTIeHKA Ha TIIaBHUTE (PaKTOPH 3a JBUTATEIIHA TOJHOCT

Ir - 0000IIeHa cpeTHa OTIeHKa Ha TIaBHHUTE (haKTOpH 3a (PU3UIECKO pa3BUTHE

a=@=mpP. L.
PX
50
Wnarat 40 PB

30
nrn 00K
XMT %TM

CoBasnka MOM
MOB

Duzypa Ne 4: Huousuoyanen onmumusayuonen mooen na P.1].

B nmpencraBenusT ontumuzanuonex mozen Ha P 1. ca BkitoueHu nmokazatenuTe 3a
(u3uYecKo pa3BUTHE U JABUrATEIHA TOTHOCT C Hal-BUCOKO (hakTOpHO Teriio. dusndeckoTo
Pa3BUTHE HA ChCTE3ATEINS € MAJIKO HaJl CPESHOTO HUBO HAa HErOBUTE BphCTHUIU. Hali-ciabo
€ Pa3BUTUETO HA JIBJDKMHATA HA TOPHUTE KPAHHHIM M MPOLCHTA MOJKOKHU Ma3HHUHU.
CrcTesarensar umMa 100po pa3BUTHE HA ABDKUHHUTE HA TSIOTO M JABDKUHATA HA JOJHUTE
kpaitauu. O0001IeHaTa CIIOBECTHA OIICHKA 3a Ip, KOATO MOKEM J1a 1aieM, € J00Bp.

_ 2(41+19+34+25+30+32)
- 6

Iop

= 28.5 Touku
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JIBuratenmHaTa TOAHOCT Ha ChCTE3aTells € TI0J] CPETHOTO HUBO 3a Bh3pactra. Crabo
pa3BHUTHE ce HaOJItoaBa Py JUHAMUYIHATA TIOJIBIKHOCT Ha JIOJIHA M TOPHU KpaWHUIU H
JNMHAMUYHATA CHJIa Ha JIOJTHUTE KpalHUIK. HepocTaThuHO ca pa3BUTH €KCIUIO3MBHATA CHIIA
Ha JTOJHUTE KPAaWHWIIM U I'BBKABOCTTAa Ha NOJHHUTE KpadHunu. OOoOIIeHaTa CIIOBECTHA
OIIeHKa 3a I/, KOATO MOXKEM J1a JazieM, € CpeIcH.

Iar = w =17.5 Touku

Kommexcuara OLICHKa 3a (1)H3I/I‘16CKO pa3BUTUC W [ABUIaTC]iHa T'OJHOCT Ha
CBhCTEC3aTClId CC [[06J'II/I)KaBa A0 Cpe€aHaTa 3a Bb3pacTTa My U MOXKEM Jla My JaJAeM OICHKa
,HO6’I>p. B’BHpeKI/I TOBa, CHOPTHHUTC CHOCUUATUCTU Tpf[6Ba Ja O6’LpHaT BHHUMAaHUC Ha
TIOKa3aTCJIMTE, IIPU KOUTO ChCTC3ATCIIAT NMa ciabu OIICHKH, KaKTO U ITO-Tr0JIIMO BHUMAaHHE
KbM pa3BUTHUCTO HA ABUTATCIIHATA MY I'OAHOCT.

_ 285+175

Idpar = 23 To4KH

IV. U3BOJIN

OT aHAU3BT HA MPEJCTABCHUTE PE3YITATU OT U3CIICBAHETO MOTaT Ja ObIAT HAIPABEHU
CJIETHUTE U3BOIM:

1. TlpernmemsT Ha cHenUaIM3UpaHaTa JUTEpaTypa Mo MpodIeMUTe Ha moadopa B
CIOPTa TAEKYOH-JI0 MOKa3a HEOOXOAUMOCT OT HAYYHOOOOCHOBAHO ONITUMH3HPAHE
Ha cucTteMata 3a noabop. Haii-mogxoxsiia 3a mbpBOHAYAIHN 3aHUMAaHUSI C TO3U
CIopT € Bb3pacTtTa 5-8 r. CreuuanucTuTe MocTaBsT Bb3pactra 9-12 r. 3a mbpBO
y4dacTue B CbCTE€3aHUE.

2.  Cecresatenure Ha Bb3pacT 9-12 r. mputexkaBaT TENOCIOXKEHUE C MOAYepTaHa
aTIIETUYHOCT U C XapakTepHa MYCKYJTHO-CKeJIeTHa KOHCTPYKIIHSI, TPEICTaBeHA OT
eHIoMOp(peH-Me30MOp(EH COMATOTHIT ¥ TIO-HUCKH HHMBA Ha IMOJKOKHU Ma3HHHH
IIpH MOMYETATA.

3. VYcraHoBeHO Oelle MPUOJM3WTETHO €IHAKBO HWBO HAa (M3MUECKO PAa3BUTHE U
JIBUTaTeJIHA TOJHOCT MPH JBaTa Nojia. B Ta3u BB3pacT ce HaOMOgaBaT rojisiMa 1
3HAYUTEJIHA 3aBUCHUMOCTH MEXIy OIpEeleleHd TMoKa3arenu, ,llpeckonu Hax
ruMHacTH4Yecka meiika®, ,Illmarar”, ,,CoBanka,” kouto TpsiOBa na OBIAT
[pWJIaraHu OT TPEHbOPUTE 32 LEJICHACOUYECHO Pa3BUBaHE HA JIBUTATEIHN KayecTBa.
Haii-Brucox KoehUIMEHT Ha JCTEPMHUHAIMS OTKPUBAME TIPHU TecTa ,,[Ipeckonu Haj
THMHACTHYECKa meika‘.
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Pasnmukara B mpupactra mpu uHGOpMaTHBHUS TecT ,,CoBanka“ mpu 9-10
rogumanTe W 11-12 rogumam mMommuera € 17.95% 3a emgHa TpeHHpOBBYHA
roJIiHa, KOETO 03HA4YaBa, ye TPEHUPOBBYHHUST MIPOLIEC 38 MOMHUYETaTa € OWII C 1M0-
rojsiMa e()eKTHBHOCT.

VYcraHoBeHaTa (PakTOpHA CTPYKTypa IOMOTHA 3a ONTHUMH3UpaHE Ha Opos Ha
MoKa3aTenTe 3a PU3MICCKO pa3BuTHe OT 16 Op. 10 6 Op. U ABHTaTEIHA FOJHOCT
ot 12 6p. 10 4 Op., KOUTO ca ¢ Hall-BUCOKO (PaKTOPHO TETJIO.

PaspaboTenaTta HopMmaTMBHA ©0a3a 3a OlEHKA Ha HalH-WHGDOPMATUBHUTE
rmokasareian 3a (U3MYECKOTO pas3BUTHE W JBUTATENHATa TOAHOCT mpu 9-12
FOAMIIHY TACKYOHHUCTH, ]aBa Bb3MOXHOCT 33 ChBPEMEHHO Hay4YHO YIpaBJICHHUE
Ha CIOPTHATA MOJrOTOBKA M IIE YJIECHH CHECHUATHCTHTE IMPU CENICKIMATa Ha
ChCTE3aTelNH.

V3BeneHn ce WHIGKCH, KOHTO OIpeaessiT OO0OOLIEHOTO CBhCTOSIHUE Ha
(hU3UYECKOTO Pa3BUTHUEC U IBUTATEIIHATA TOJJHOCT HA ChCTE3aTEIIHUTE.
PaspaboTeHn ca mOAPOOHM METONMYECKM YyKa3aHWs 3a MpUWIaraHe Ha
HOpMaTHBHATa 0a3a 3a OlCHKAa Ha (U3UYECKOTO PA3BUTHEC W JIBUTATCITHATA
TOHOCT TIpH 9-12 TOIUIITHY TaeKYOHIUCTH.

IIpenopbkn

[ToabopbT Ha ChcTE3aTENUTE J]a c€ U3BBPIBA CHOOpa3HO pa3zpaboTeHara OT Hac
HOpMaTHBHa 0a3a 3a OIGHKA M KOHTPOJ Ha JBHratrejiHata TOJHOCT Ha
cberesarenure. Jla ce M3MoJ3BaT TECTOBE C BHCOKA HAJ/ICKIHOCT U HAal-BHCOKO
(hakTOpHO TerJIO.

ITo BpeMe Ha TOIUIIHMS TPEHUPOBBYEH LUKBII Jla CE IPOBEXKIAT TECTOBE U Ja ce
MOCTOBSIT IIEPCOHAIIHM 3a/laiydl W HOPMH Ha CBCTE3aTelHMTe, ChOOpaseHu C
HOpMaTHBHaTa 0a3a. [1o TO3M HAa4YMH J]a ce BHACAT KOPEKIMU B TPEHHUPOBBUHHUTE
IUTAaHOBE 32 ONITHMHU3UPAHE Ha TPEHUPOBBYHUS MTPOLIEC.

Heobxoanmo e na ce oOpblla MOBHUIIEHO BHUMaHKHE NpW noadopa U Objemara
CHOPTHA MOJrOTOBKA Ha MJIaIUTE TACKYOHAUCTHU, KATO CE CJIESAT Pa3CIUTEITHITE
JMHUM MEXIy CIOBECTHUTE OIICHKH, KOWUTO OMNpelessT rpaHuuara. Ypes
CJIOBECTHA OIIEHKa MOXe Jia ObJe NMPHUJI0KEHO KauyeCTBEHO OLICHSIBaHE U Ja ce
NIPWIIOKH 00001IeHa, CyMapHa XapaKTepUCTHKA Ha IBUTATEIHUTE CIIOCOOHOCTH.
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V. TIPAKTUYECKA W HAVYHU TIPUHOCH HA
TACEPTALIIMOHHMS TPYI

1. Pa3paboteHa e TecTOBa IMporpama 3a Mmoa00p U CENEKINS Ha MJIaId TAeKyOHINCTH
9-12 rogunu. TecToBara GaTepust € crielupUIHA 32 TO3W BHJI IBUTATEITHA JEHHOCT
1 BB3pacToBa rpyma.

2. VYcraHoBeHa ¢ (pakTOpHATa CTPYKTypa Ha OTICIIHHM ITOKa3aTelid, Ha Oa3aTa Ha
KOUTO € HW3BEJCH HMHJICKC 3a OICHKA Ha OOMIOTO CHCTOSHUEC Ha (PU3UYCCKO
Pa3BUTHE U IBUTATEIIHA T'OTHOCT.

3. PaspaboreHa ¢ HOpMmaTHMBHA 0a3a 3a KOHTPOJI M OLCHKA HA IOKAa3aTEIUTE 3a
(¢u3nu4ecKo pa3BUTHE W JIBUTATEIHA TOJHOCT HA 9-12 TOAWIIHU TaCKyOHIUCTH
KaTo MPEIIOCTaBKa 3a ONTUMHU3UpaHe Ha TOA00pa B TO3H CIIOPT.

4. Tlpenmnara ce ,,MHHHUMH3HWpaHa TecToBa OaTepws, KOSATO yIIECHsABA Mpoleca Ha
0100 B TO3H CIOPT MPH 9-12 TOIUIITHN TAEKYOHIUCTH, KAKTO KOHTPOJI U OIIEHKA
Ha MIOKA3aTeJINTE CBBP3aHU C TPEHUPOBBUYHHS MPOLIEC M CIIOPTHHS PE3YINITaT B Ta3H
BB3pacT.

VI. MYBJIAKALIAM HA ABTOPA, CBBP3AHU C TEMATA HA
TMCEPTAIIMOHHMS TPYI:

1. Wmmesa — Cunurepona, C. ,,XapakTepucTuka Ha COMaTOTHIa IMpH 9-12 rogunran
CBhCTE3aTeNIM TI0 TaeKyoH-70", CropT U Hayka, KH. 3-4, c. 24-36, 2019.

2. Ilieva — Sinigerova, S. “Motor ability profile of 9-12 years old tackwondo
athletes”, International Scientific Congress “Applied Sports Sciences”, 16-17
November, pp. 122-125, 2019.
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PhD dissertation was introduced discussed and directed forward for public defense
in front of extended “Theory of sport” department council.

The PhD thesis contains 173 standard pages and the text is supported by 41 tables
and 36 figures. The bibliography includes 144 references, 66 cyrillic alphabet, 45 in latin
and 33 internet.

The dissertation will be presented for public defense on February 19th 2020 at 2:00
PM in Hall A3, National Sports Academy “Vasil Levski”, Studentski Grad, Sofia at a
scientific jury meeting.

All documents concerning the dissertation are available in the Library, National
Sports Academy “Vasil Levski”.
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ABBREVIATIONS USED IN THE DISSERTATION

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

ITF - International tackwon-do federation
WTF — World tackwondo federation

BTF — Bulgarian tackwon-do federation
ENDO - endomorph component

MESO — mesomorph component

ECTO — ectomorph component

%SF — percentage of subcutaneous fat

MCA — muscle circuit of the arm

MCT — muscular circuit of the thigh

ABM - active body mass

AABF — absolute amount of subcutaneous fat
AAMM - absolute amount of muscle mass
ACT - adjusted circumference of the thigh
ACC — adjusted circumference of the cheekbone
MF — motor fitness

PHG - physical development

BMI - body mass index
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I. GENERAL CHARACTERISTICS OF THE DISSERTATION

Introduction

In recent decades, the sport has seen a significant early start to sports in various
sports and disciplines. Modern sports achievements and record results are a combination of
remarkable sports facilities and a properly established training and competition process.
This process is largely related to the selection of sports talents. As we know, high athletic
performance can be achieved primarily by promising athletes. Their discovery and
preparation are the main focus of modern sports science. Athletes must possess exceptional
morphological data, a unique blend of a complex of motor skills and psychic abilities at a
high level of development. It is a difficult combination of circumstances.

In this regard, sports professionals indicate that the prediction of athletic ability
should be implemented and applied to a particular sport. The issues of selection and
selection of children are relevant to a considerable extent, since sports achievements in
almost all disciplines in elite sport are so on. "Saturation ceiling", i.e. everything is getting
harder. Developing athletic achievement requires not only a modern training methodology,
but also effective selection and selection in the initial stages of preparation. This saves in
some ways the way to reach future championship titles, as it significantly reduces the time,
energy and financial resources of sports clubs and federations.

V. Hristov (2010) proposes that physical preparation in the individual stages of
tackwondo should be conducted individually because it is a process of managing the
physical development of the athlete. According to the author, different relationships
between exercise in different periods of annual and multi-year sports training should be
applied. The author defines the increasing competition and high requirements of national
and international federations as a test of the level of sports training of athletes in their
participation in major championships.

The specific requirements of sporting activity require a complex manifestation of
motor skills. Most important for athletic achievement, sports professionals determine the
motor's quality of speed (response speed and speed of individual movement), explosive
power and endurance. The upper and lower limb ratio in the tackwon-do ITF is 70:30 in
favor of lower limb techniques. In tackwondo WTF the ratio is 90:10 in favor of lower limb
techniques.

B. Zbigniew et al. (2016) characterize tackwon-do sports and wrestling as martial
arts, which show different potential and anthropometric profile. Tackwon-do contestants
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have different body composition and a lower percentage of relative body fat. T. Poliszczuk
et al. (2015) define pelvic width and upper limb width and length as an extremely important
prerequisite for achieving high athletic achievement. The authors believe that the study of
morpho-anthropometric indicators improves selection efficiency in ITF tackwon-do
athletes by creating a champion model for discipline and category related to somatotype
and body composition.

The beginning of tackwon-do begins as a martial art practiced by people of
different ages and genders. Choi Hong Hi (1965) regulates the exam requirements: form
performance, sparring, strength, and assessment of theoretical knowledge of tackwon-do.
An overall assessment is made and the 'strength' indicator is subjectively measured by the
implementation of certain techniques and the examiner's assessment of the strength invested
in the performance.

With the development of martial arts in sports and practiced by more people around
the world, we find the exam requirements to cover the degree of the Bulgarian Tackwon-
Do federations. In the BTF ITF color belt exam program of 2009, the exam requirements
for athletes' physical fitness are divided by gender, age and grade. In order to receive a
positive evaluation, athletes must perform a specific number of each of the tests included.
The requirements for the initial degrees are for 4 motor tests and with the advancement of
the mastery of the practitioners, they reach 6. The master's exam program in its original
2012 version includes 6 motor tests and a breakdown of requirements by gender, age (up to
30 years, up to 40 years and up to 50 years) and grade (I dan, II dan, III dan and IV dan). In
the WTF color belt exam program, we find 4 motor tests with a specific number and divided
into two age groups (children and cadets; adolescents, men and women). In the program,
we do not find gender divisions of athletes.

According to the literary data, the modern aspects of selection are carried out at
master's degrees from the 2017 BTF ITF and cover 11 motor tests. There is a separation
between gender and age requirements (boys and girls 16-17, men and women 18-22, men
and women 23-30, men and women 31-40, men and women 41 -50). An important point to
note in this program is the introduction of a 5-point rating scale with specified age and
gender limits.

Following a literature study on the selection of tackwon-do in sports, our working
hypothesis was formulated. It states that determining the optimum number of informative
indicators for the physical development and motor fitness of adolescent tackwon-do athletes
will improve the performance of specialists in the selection and achievement of high athletic
performance among young tackwon-do athletes 9-12 years. In this way, methodological and
scientifically based foundations for the discovery of sporting talents, for science-based
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control and evaluation of the development of athletic achievement in adolescent tackwon-
do athlets will be laid.

II. Aim and tastks of the dissertation

The aim of the study is to optimize the selection process for adolescent tackwon-
do athletes by "minimizing" the number of indicators of physical development and motor
fitness by establishing factor validity and inter-correlation relationships between them and
applying an informative normative basis for evaluation in 9-12 year-old tackwon-do athletes
of both sexes.

In order to achieve this goal, it is necessary to fulfill the following tasks:

1. To study and analyze the specialized literature on the problems of control and
selection in initial sports training.

2. To prove the tests and methods for measuring the motor fitness of 9-12 year old
tackwon-do athletes.

3. To determine the anthropometric profile of the studied athletes.

4. Determine the average typical level and the relationship between the indicators
of physical development and motor fitness.

5. Determine the factor structure of physical development and motor fitness and
determine the most valid tests.

6. Develop a normative basis for the assessment of the informative indicators and
a summary assessment of physical development and motor fitness.

7. Develop methodological guidelines for the implementation of the regulatory
framework for adolescent 9-12 year-old tackwon-do athletes.

Object, subject and contingent of the study

The subject of study is the process of scientific selection in tackwon-do sport in
9-12 year-old tackwon-do athletes (boys and girls).

The subject of the study are the indicators, tests and legal framework for the
assessment of physical development and motor fitness in the selection and selection of 9-
12 year-old tackwon-do athletes.
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Contingent of the study are a total of 137 tackwon-do athletes aged 9-12 years (99
boys and 38 girls), representatives of 9 tackwon-do ITF clubs in the country, participated
in the study during the four stages of the experiment.

Research methodology

The following research methods are used to develop the dissertation:

* Theoretical methods and analyzes - 144 literature sources have been studied.

* Anthropometry - 23 anthropometric indicators were studied and analyzed.

* Motor ability - 12 indicators of motor fitness have been studied and analyzed.

* Test Battery - contains tests used to assess the motor fitness of students in grades
I through XII by 2019 (sit-ups, long jump, 300/600 m running and throwing a medical ball)
and 2019 (long jump, throwing a medical ball and shuttle running). Specialized tests are
also included (push-ups, leaps over the gym bench laterally, vertical jump, left / right split,
side twine and slope forward by Eurofit).

» Mathematical - statistical processing of the obtained results - data were processed
with variational and correlation analysis, determination of statistical reliability of the tests,
t - test for independent samples, *2 - Pearson's criterion, analysis of variance (H - Kruskal
Wallis test), comparative analysis and factor analysis. For the development of the regulatory
framework, the Martin method and the persistent regulatory method were used.

I11. Results and analysis

The survey of the opinion of sports professionals was conducted through a web-
based questionnaire, which included 20 questions with an optional answer and 10 questions
with an open answer. The sports professionals determine the age of 5-8 years (79.2%) of
the respondents as the most suitable for initial activities in this sport. Secondly, experts put
the age range 9-12 (18%), while only 3% recommend age 13-16.

The hereditary factor and the anthropometric data of the parents are important for
the selection of the competitors (44.6%) of the coaches consider they are important and
should take into account.

In the table. 1 presents the data from the variational analysis of anthropometric
parameters in 9-10 year old boys. The average height values for boys (x = 141.27 ¢cm) and
for girls (x = 141.06 cm), which are very close in value, are impressive, and in our opinion
this is positive for the training process, since it creates prerequisites for competitiveness and
gender matching at this age.
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Table 1

Mean values and variability of indicators in 9-10 year old boys

Ne | Indicator ME x mx S V% min | max R Skew Kurt.
Height cm 141.27 125 | 823 5.82 124 160 36 -0.11 0.14
Weight kg 37.34 1.35 | 8.88 23.78 | 232 | 69.7 46.5 1.32 3.12
EH cm 140.74 1.29 8.47 | 6.01 121 164 43 0.07 1.19
EV cm 126.53 1.25 8.17 | 645 105 143.5 38.5 -0.60 1.13
LLL cm 75.99 0.75 490 | 645 60.5 86 25.5 -0.38 1.45
ULL cm 61.48 0.66 434 | 7.05 44 69 25 -1.55 5.33
CT cm 40.69 0.89 5.83 14.32 | 30 60 30 1.09 1.99
CA cm 21.94 0.41 271 1235 | 17.5 29 11.5 0.93 0.54
BMI kg/m? | 18.53 0.45 296 | 1597 | 13.6 27.2 13.6 -1.06 1.08

Legend: persons n = 43, critical value of Skew = 0,707 and Kurt. = 1,389 at a. = 0,05

EH — extension horizontal, EV — extension vertical, LLL — lower limb length, ULL —upper limb length, CT— circuit
of the thigh, CA — circuit of the arm, BMI — body mass index

Upper limb length and lower limb length are important in tackwon-do. Keeping
a long distance at the desired distance against the opponent is easier for competitors who
have longer upper and lower limbs.

We observe small differences in the different age groups in the mean values of
both sexes. The mean value for 9-10 year old boys is x= 75.98 cm and x= 77.78 cm for
girls. We note a difference of 1.8 cm in favor of girls. The calculated values of the
coefficient of variation (V = 6.45% for boys and V = 7.28% for girls) are close and show
that the samples are homogeneous, strongly homogeneous and small group dispersion.

The mean value for 11-12 year old boys is x= 82.56 cm and x = 83.96 cm for girls.
We note a difference of 1.4 cm in favor of girls. The samples are highly homogeneous and
the scattering is small, which is confirmed by the values of the coefficient of variation (V =
8.2% for boys and V = 5.87% for girls).
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Figure Ne 1: Differences in the “lower limb” indicator

On the other hand, we report a relative increase of 8.7% (temp = -6.40, P (t) =
100%) between 9-10 and 11-12 year old boys and an absolute increase in results of 6.58
cm. Cohen's standardized difference value is 6.40, indicating that the difference between
the averages of the compared samples is large. Comparing the results of 9-10 and 11-12
year old girls shows a relative increase of 7.94% (temp = -3.32, P (t) = 99.80%). The
absolute growth in results is 6.18 cm. The empirical values of the criterion are greater than
the critical values, which shows that statistically significant differences in the length of the
lower limb are observed in both sexes.

The total somatotype of the mean values of the 9-12 year old boys studied
(represented by ) with grades 4,15-5,30-2,16 is an endomorphic mesomorph, which is a
physique with well-developed muscles and better normal nutrition (figure Ne 2).

Due to the specificity of the sport, the characteristics of the examined indicators
by weight categories and gender, in accordance with the rules of the International Taeckwon-
Do ITF Federation, are further presented.

The calculated somatotypes by category are presented on the somatocard with and
the 4 serial number of the category.
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Figure Ne 2: Somatocard of 9-12 year old boys

In the first three categories, as in the last two, it is observed that the most
pronounced is the mesomorphic component, which is characterized by good
musculoskeletal development relative to growth. Comparing the data with the 13 distinct
areas of the somatocard, it was found that these categories fall into the areas endomorphic
mesomorph (endomyomorphic somatotype). This somatotype has good musculoskeletal
development, harmonious proportions, muscle relief is well emphasized and normal
development of subcutaneous adipose tissue. The fourth group is characterized by a more
pronounced endomorphism and falls into the area of mesomorphic endomorph (meso-
endomorphic somatotype). The predominance of adipose tissue is more pronounced here.
The fifth group falls within the area of ectomorphic endomorph (ectomorphic somatotype).
It is characterized by prolonged proportions and overweight.

The data presented (Table 2) show that the average values of the percentage of
subcutaneous fat in 9-12 year old boys is 6.29 + 3.17. Values range from 13.32% (the
smallest is 1.35% and the largest is 14.67%). The calculated values of the coefficient of
variation show that the scattering is large and the sample is highly heterogeneous.
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Table 2

Variational analysis of indicators in 9-12 year old boys

Indicators x N V% Skew Kurt. Min Max R
Age 10,58 1,13 10,68 -0,170 -1,366 9 12 3
Height 148,05 11,06 7,47 0,33 0,274 124 178 54,00
Weight 42,77 11,60 27,12 1,24 2,06 23,20 84,20 61,00
% SF 6,29 3,17 50,39 0,031 0,143 1,35 14,67 13,32
AASF 2,45 1,09 44,48 -0,617 0,863 1,06 4,59 3,53
ABM 40,32 12,04 29,86 1,307 2,230 21,52 83,12 61,59
AAMM 20,14 9,04 4488 2,280 3,598 10,10 64,66 54,56
MCA 22,56 3,02 13,38 0,703 0,171 17,03 32,12 15,09
MCT 42,38 7,05 16,63 1,606 4,140 29,75 71,00 41,25

Legend: %SF — percentage of subcutaneous fat, AASF — absolute amount of subcutaneous fat, ABM — active body
mass, AAMM — absolute amount of muscle mass , MCA — muscle circuit of the arm , MCT — muscular circuit of
the thigh, persons n=99

Critical value of Skew = 0,483 and Kurt. = 0,957 at 0=0,05

The absolute amount of subcutaneous fat averages 2.45 + 1.09 kg. The aggregated
values of the indicator vary in the range of 3.53 kg. Active body mass or the like 'Net weight'
averages 40,32 + 12,04 kg. Values range from 61.59 kg. The absolute amount of muscle
mass averages 20.14 + 9.04 kg. The summary values of the indicator range from 10.10 kg
to 64.66 kg.

The muscle circuit of the arm averages x = 22.56 + 3.02 cm. The summary values
of the indicator vary in the range of 15.09 cm. Muscle circumference of the thigh averages
42.38 +£7.05 cm.

In the table 3 presents the results of the statistical reliability of the tests in 9-10
year old boys and girls. It should be noted that two of the performance indicators form an
unsatisfactory assessment and do not exceed the required limit of r = 0.71. In our view, this
is due to the fact that the strength of the upper limbs is not well developed and, if the test is
repeated again for 30 s, it is difficult to achieve a close result. When the test is of low
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reliability, as in the case, its application in the control process, respectively, the quality
assessment is not objective, informative and should not be applied and used.

Table 3

Statistical reliability of tests at 9-10 years

Ne | Indicators ME | Boys Girls
r % |r %

1 Push-ups n 0.592 | 35.04 | 0.602 | 36.24
2 Sit-ups n 0.680 | 46.24 | 0.635 | 40.32
3 Shuttle run 8x10 m s 0.951 | 90.44 | 0.890 | 79.21
4 Long jump cm 0.766 | 58.67 | 0.699 | 48.86
5 Throwing a medical ball cm | 0.893 | 79.74 | 0.920 | 84.64
6 Vertical jump cm | 0.820 | 67.24 | 0.820 | 67.24
7 Slope forward by Euro fit cm | 0.790 | 62.41 | 0.902 | 81.36

8 Leaps over the gym bench laterally n 0.992 | 98.40 | 0.992 | 84.64

9 600 meters run S 0.883 | 77.96 | 0.783 | 61.30
10 | Split left cm | 0.965 | 93.12 | 0979 | 95.84
11 | Splitright cm | 0.965 | 93.12 | 0979 | 95.84
12 | Side twine cm | 0979 | 95.84 | 0.965 | 93.12

The highest reliability in boys is the tests: shuttle 8x10 m, leaps over the gym bench
laterally and the three types of splits. The highest coefficient of determination (98.40%) is
found in the "leaps over the gym bench laterally" test.

Girls in the same age group showed low reliability with three indicators of fitness
— push-ups, sit-ups and long jump. The highest degree of reliability (95.84%) is found in
the left and right split. Quality flexibility shows higher values of statistical reliability in all
four tests than boys.
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Figure 3 shows the mean values of the "throw a medical ball" indicator. The mean value
of 9-10 year old boys was x = 263.42 cm and x = 267.84 c¢m for girls. The samples are
sufficiently uniform, which is confirmed by the calculated coefficient of variation (V =
19.52% for boys and V = 28.94% for girls). The mean value of 11-12 year-old boys was x
=361.63 c¢cm and for girls x = 337.08 cm. The samples are sufficiently uniform, which is
confirmed by the calculated coefficients of variation coefficient (V = 27.6% for boys and
V =14.31% for girls).
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250 337.08 31597 337.08
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Figure 3: Differences in the “throwing a medical ball” indicator

Analyzing the mean values of the , Throwing a medical ball” indicator, we
observed a higher relative increase in boys of 9-10 and 11-12 years by 37.2%, while in girls
the progress was approximately 25.8% in relation to boys of the same age. We observe an
age-related development in both genders, as evidenced by the higher empirical values of
the Student's t-test and the high levels of guarantee probability (temp = -6.02, P (t) = 100%
for boys and temp = -2.92, P (t) = 99.40% for girls).

We should note the significant influence of the exercise technique on this indicator,
ie. this has a profound effect on athletic achievement and a sensitive period for developing
that quality.

In the table 4 presents the correlations between the performance indicators of 9-12
year old boys and girls. It is noteworthy that the values of many indicators are significant
ata=0.01.
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“Push-ups” is an indicator designed to measure the explosive power of the
upper limbs. In this test, no large correlation values are observed with other
indicators. The strongest relationship observed is the "8x10 m shuttle run" r =
0.589 (significant dependence).

“Sit-ups” - The test is intended to measure the dynamic strength of the
abdominal muscles. Even with this indicator we do not observe large values
of the correlation coefficient. The strongest addiction is with "throwing a
medical ball" - r = 0.469 (moderate dependence).

"8x10 m shuttle run" - the test is intended to measure the dynamic flexibility
(mobility) of the lower and upper extremities. A significant correlation (r =
0.589) was found with the "push-ups" indicator.

“Throwing a medical ball” - The test is intended to measure the dynamic
strength of the upper limbs. We find a moderate dependence on the index "sit-
ups" (r = 0.469).

“Long jump” - The test is intended to measure the explosive power of the
lower limbs. We observe a significant dependence on the “leaps over the gym
bench laterally” indicator (r = 0.514).

"Vertical jump" - the test is intended to measure the explosive power of the
lower limbs. This indicator shows slight dependencies with the others
included in the test battery.

“Slope forward by Eurofit” - The test is designed to examine the flexibility of
the spine and hip joints. We find weak to moderate dependencies with other
indicators studied.

“Leaps over the gym bench laterally” - the test is designed to measure the
dynamic strength of the lower limbs. We find a significant dependence on the
long jump.

"300/600 m running" - the test is designed to measure endurance. We observe
a moderate dependence on the “throwing a medical ball” indicator (r = 0.428).
"Split left/right" - the test is intended to measure the flexibility of the lower
limbs. There is a great dependence on the "twine lateral" indicator (r = 0.781)
and a very large dependence on the "split left/right" indicator (r = 0.908).
»ide twine” - the test is designed to measure the flexibility of the lower limbs.
There is a very high dependence on the “split left” indicator (r =0.781) and a
very large dependence on the “split right” indicator (r = 0.908).
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Table 4

Correlation relationships between performance indicators

GIRLS
Indicators
Ne ME 1 2 3 4 5 6 7 8 9 10 11 12
1 Push-ups n 1,0 ATS*H -589%% | 335%* 403%* .003 123 .200* .022 .197* 191%* 144
2 Sit-ups n AT5%* 1,0 | -419%* | 469*%* 330%* .058 143 .203* .193* .178* .188%* 215%
3 Shuttle run 8x10 m s -589%* | -419% 1,0 -.165 -.442%* .067 -201%* -.202% -.035 -118 -.175% -225%*
4 Throwing a medical cm 335%* A469%4  -165 1,0 A45%* .094 .001 .146 A428%* -.052 -.036 -.119
ball
5 Long jump cm 403%* 330%H -.442%% | 445%* 1,0 213* 125 S14%* 224%* .101 .145 150
6 Vertical jump cm .003 .058 .067 .094 213%* 1,0 134 .304%* -.013 .074 .102 .093
4
g 7 Slope by Euro fit cm 123 143 | -201%* .001 125 134 1,0 .059 -.014 229%* .325%* 319%*
8 Leaps over the gym n .200* 203%|  -.202* .146 514%* .304%* .059 1,0 178* -.017 -.005 036
bench laterally
9 300/600 m run s .022 .193*|  -.035 A428%* 224%* -.013 -.014 178* 1,0 -122 -.107 -.102
10 Split left cm .197* 178%|  -.118 -.052 .101 .074 229%* -.017 -122 1,0 .908** T81%*
11 Split right cm 191* 188*|  -.175* -.036 .145 102 .325%* -.005 -.107 .908** 1,0 .828%**
12 Side twine cm .144 215%| -225%* -.119 150 .093 319%* .036 -.102 JI81%* .828** 1,0




Legend:
Persons = 137, ME - unit
*Correlation is significant at o = 0.05 (0. = 0,20)
**Correlation is significant at a = 0.01 (o, .= 0,25)
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We have applied factor analysis (Varimax method) to minimize the number of
control indicators by experimentally identifying the most informative, about the structure
of physical development and motor fitness of adolescent tackwondists. All tested indicators
were divided into two groups - physical development and physical fitness. The indicators
for each age group and gender are analyzed separately. Following the rotation, the factors
with the highest factor weight are grouped to optimize the number of indicators in the test
battery.

In order to minimize and optimize the selection system in Tackwon-do sports, we
reduced the number of indicators in each factor, leaving only those with the highest
informativeness and factor weight. In the table. 5 presents the systematics of the derived
factors for physical development and motor fitness for both sexes. This further reduces and
optimizes the number of sports selection indicators.

The largest explained variance in physical development factors is observed in 9-
10 year old boys (94.76%). The four factors, which are isolated, occupy a high relative share
(over 10%). The unexplained variance is 5.24%.

On the other hand, for motility factors, we observed a higher explained variance in
9-10 year old girls (76.99%). The four factors, which are isolated, occupy a high relative
share (over 10%). The unexplained variance is 23.01%.

It is noteworthy that the indicators are identical across the two age groups. The
order of the indicators is different, as is the percentage of variance they explain. This gave
us reason to reduce again the number of indicators to be included in the regulatory
framework for selection. We left the recurring factors with the highest percentage of
explained variance. In terms of physical development, these are: extension horizontal,
extension vertical, lower limb length, body fat percentage, muscle circuit of the arm and
muscular circuit of the thigh.

The highest factor for motor fitness is: a shuttle 8x10 m, throwing a medical ball,
leaps over the gym bench laterally and a split left.



SYSTEMATICS OF RESEARCH FACTORS IN THE RESEARCH

Table 5

Sex Age . Factor weight h?
Name of the factors extracted. Explained .
) The most valid test
variance
Indicators of physical development
9-10 Ne 1: Lower limb lap - 39.31% Ne 8: MCT 0.945 0,979
years
Ne 2: Upper limb lap - 35.27% Ne 12: MCA 0.968 0.969
Ne 3: Body mass - 17.54% Ne 16: % SM 0.871 0.867
Explained variance — 92.13% ; Unexplained variance - 7.87% ;
" 11-12 Ne 1: Lower limb lap - 34.93% Ne 4: Circuit of the arm 0.943 0.942
=
© years Ne 2: Upper limb lap - 29.69% Ne 8: MCT 0.990 0.991
Ne 3: Upper limb lengths - 17.29% Ne 16: Extension 0.844 0.854
vertical
Ne 4: Body mass - 11.25% Ne 13: AASF 0.913 0.959
Explained variance — 93.17% ; Unexplained variance - 6.83% ;
9-10 Ne 1: Lower limb lap - 27.86% Ne 8: MCT 0.937 0.990
years
Ne 2: Upper limb lap - 27.78% Ne 12: MCA 0.845 0.984
Ne 3: Body lengths - 26.72% Ne 16: Extension 0.891 0.864
horizontal
Ne 4: Body mass - 12.37% Ne 16: AASF -0.980 0.978
< Explained variance - 94.76% 5 Unexplained variance - 5.24% ;
a
11-12 Ne 1: Body mass - 33.44% Ne 10: %SM -0.899 0.787
years Ne 2: Body lengths - 28.20% Ne 15: Lower limb 0.888 0.868
length
Ne 3: Lower limb lap - 26.76% Ne 9: MCT 0.928 0.989

Explained variance - 88.39% ; Unexplained variance - 11.61% ;
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Indicators of motor fitness

9-10 Ne 1: Flexibility of lower limbs - 22.68% Ne 8: Split left 0.933 0.887
years
Ne 2: Explosive force upper limbs 21.29% Ne 3: Throw. a medical 0.889 0.800
ball
Ne 3: Dynamic mobility of the lower and | Ne 2: Shuttle run 8x10 -0.906 0.902
upper limbs - 19.95% m
Ne 4: Dynamic force lower limbs -13.07% Ne 11: Leaps over the 0.868 0.832
gym bench
Explained variance - 76.99% ; Unexplained variance — 23.01% ;
11-12 Ne 1: Flexibility of lower limbs - 37.29% Ne 1: Split left 0.965 0.969
years Ne 2: Dynamic force upper limbs - 18.65% Ne 9: Throw. a medical 0.957 0.942
ball
Ne 3:Explosive force lower limbs -17.82% Ne 12: Vertical jump -0.817 0.798
Ne 4: Speed endurance - 14.86% Ne 10: 600 m run 0.867 0.853
,T': Explained variance - 88.62% 5 Unexplained variance - 11.38% ;
@]
9-10 Ne 1: Flexibility of lower limbs - 28.55% Ne 3: Split left 0.953 0.937
years
Ne 2: Dynamic mobility of the lower and Ne 7: Shuttle run 8x10 -0.820 0.715
upper limbs - 19.90% m
Ne 3: Dynamic force lower limbs -14.00% Ne 12: Leaps over the 0.838 0.742
gym bench
Ne 4:Speed endurance - 10.99% Ne 10: 300/600 m run 0.906 0.832
Explained variance - 73.44% ; Unexplained variance - 26.56% ;
11-12 Ne 1: Flexibility of lower limbs - 21.21% Ne 1: Split right 0.954 0.932
years Ne 2: Dynamic force lower limbs -16.90% Ne 7: Leaps over the 0.825 0.750
gym bench
z Ne 3: Dynamic mobility of the lower and Ne 4: Shuttle run 8x10 -0.881 0.818
. upper limbs - 14.94% m
Ne 4: Explosive force upper limbs-12.10% Ne 12: Throw. a medical 0.911 0.835
ball
Ne 5: Speed endurance - 9.83% Ne 11: 600 m run 0.807 0.703
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Explained variance - 74.95% 5 Unexplained variance — 25.05% H

The main goal of the dissertation is to optimize the selection of 9-12 year-old
tackwondo competitors. Regularly conducting control during the training process and
comparing the obtained results with the prepared normative base allows for efficient and
purposeful planning of workloads in the training process, as well as the use of different
means and methods for taking into account the effect of the training process carried out.

Optimizing the selection system in both main areas - motor fitness and physical
development will reduce the number of indicators used and help coaches make more
accurate and clear judgment when selecting their athletes.

137 taekwon-do athletes (99 boys and 38 girls), ages 9-12, were involved in the
development of this legal framework. After analyzing the results of the applied factor
analysis, the indicators with the highest factor weight are included in the legislation and the
number of indicators from 16 to 6 indicators of physical fitness and from 12 to 4 indicators
for physical development is optimized.

After analyzing the results of the applied factor analysis, the indicators with the
highest factor weight are included in the legislation and the number of indicators from 16
to 6 indicators of physical fitness and from 12 to 4 indicators for physical development is
optimized. Two ways were used to represent sports performance scores - a point score (T-
score) from 0 to 50 and a verbal score from weak to excellent. Top sports scores receive 50
points and a verbal score is excellent. As is known from statistics, virtually 99.73% of cases
have scores of 10 to 40 points.

In order to facilitate the work and application of the methodology by sports
professionals, it is necessary to provide guidance for interpreting the scores obtained and to
clarify what a generalized assessment will provide a basis for determining the boundary
beyond which athletes will be characterized as promising. We draw attention to the fact that
the average can be obtained from very low and very high estimates, ie. before analyzing the
aggregate grade point average, it is necessary to analyze what is the level of its constituent
indicators, which ones have high values and which ones have too insignificant values, as
well as behind each value what is quality by type and importance.
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Table 6

Legal framework for the assessment of the physical development of tackwon-do

athletes
Indicator: MCT ; ME — cm
Points GIRLS BOYS
9 -10 years 11 —12 years 9 -10 years 11 —12 years
50 65.72 67.97 58.98 71.04
49 65.71 67.96 58.97 71.03
48 65.70 67.95 58.96 71.02
47 65.69 67.94 58.95 71.01
46 65.68 67.93 58.94 71.00
45 65.65 67.87 58.93 70.75
44 64.05 66.08 58.61 68.12
43 62.45 64.29 57.11 67.82
42 60.85 62.50 55.61 65.52
41 59.25 60.71 54.11 63.22
40 57.65 58.92 52.61 60.92
39 56.05 57.13 51.11 58.62
38 54.45 55.34 49.61 56.32
37 52.85 53.55 48.11 54.00
36 51.25 51.76 46.61 51.61
35 49.65 49.97 45.11 49.22
34 48.70 49.32 44.99 48.49
33 47.75 48.54 44.22 47.84
32 46.80 47.76 43.45 47.19
31 45.85 46.98 42.68 46.54
30 44.90 46.20 41.91 45.89
29 43.95 45.42 41.14 45.24
28 43.00 44.64 40.37 44.59
27 42.05 43.86 39.60 43.94
26 41.10 43.08 38.83 43.29
25 40.15 42.93 38.06 42.64
24 39.20 42.15 37.29 41.99
23 38.25 41.37 36.52 41.34
22 37.30 40.59 35.75 40.69
21 36.35 39.81 34.98 40.04
20 35.40 39.03 34.21 39.39
19 35.16 38.92 33.94 38.93
18 34.92 38.76 33.67 38.50
17 34.68 38.60 33.35 38.07
16 34.44 38.44 33.12 37.64
15 34.20 38.28 32.80 37.21
14 33.96 38.12 32.48 36.78
13 33.72 37.96 32.25 36.35
12 33.48 37.80 31.93 35.92
11 33.24 37.64 31.70 35.49
10 33.00 37.48 31.38 35.06
9 32.76 37.32 31.06 34.63
8 32.52 37.16 30.74 34.20
7 32.28 37.00 30.38 33.77
6 32.04 36.84 30.06 33.34
5 31.80 36.68 29.74 3291
4 31.79 36.67 29.73 32.90
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3 31.78 36.66 29.72 32.89
2 31.77 36.65 29.71 32.88
1 31.76 36.64 29.00 32.87
0 31.75 36.63 28.99 32.86
X, S xX=42.28 cm, X =45.05 cm, x=39.73 cm, X =44.42 cm,
S$=9.48 cm S=8.07 cm S=5.73 cm S=7.33 cm
Verbal evaluation of test result
Ex.-6 65.66-65.72 67.88-67.97 58.94-58.98 70.76-71.04
Very 49.66-65.65 49.98-67.87 45.12-58.93 49.23-70.75
good -5
Good -4 35.41-49.65 39.04-49.97 34.22-45.11 39.40-49.22
Med. - 3 31.81-35.40 36.69-39.03 29.75-34.21 32.92-39.39
Weak - 2 31.75-31.80 36.63-36.68 28.99-29.74 32.86-32.91

Assessment of overall fitness can also be done with the help of verbal assessment
- qualitative assessments from weak to excellent.

The use of the T - Scale and verbal scores will optimize the evaluation of tackwon-
do athletes based on the average typical level of each indicator included in the test battery
for physical development and motor fitness. The individual estimates calculated make it
possible to compare the results of each competitor vertically (with the personal results on
all indicators examined) and horizontally (with the results of the other competitors of both
ages and genders).

In this way, the T-assessments we apply and the regulatory framework for the
evaluation optimize the selection, allowing us to emphasize the control over the future
preparation of the individual characteristics of young tackwon-do athletes. We need to pay
attention to sports professionals that their efforts should be directed towards developing the
qualities of the competitors, in relation to the studied trait with low marks. This does not
mean that you should not train to increase the level of other motor qualities that are
characteristic of this sport.

We propose to use in practice the following indexes for summary assessment:

I(DP _ Y(tz3+tg+ts+t, +t, ,+t15)

n

t3 (extension horizontal), t4 (extension vertical), ts (lower limb length), ti0 (percentage
of subcutaneous fat), ti4 (muscle circuit of the arm), t1s (muscular circuit of the thigh)
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I _ Z(t3+t5+t8+t10)
AT n

t3 (shuttle 8x10m), ts (throwing a medical ball), ts (leaps over the gym bench laterally),
t1o (split left)

I _ Lol
®PAT 5
Ipp — a generalized average estimate of the major drivers of motor fitness

L - a summary average of the major factors for physical growth

-=@=R. C.
EH
50
Split 40 EV

30
JGB LLL
TMB %SF

Shuttle run MCA
MOBb

Figure 4: Individual optimizing model of R.C.

In the presented optimization model of R.C. the indicators of physical development
and motor fitness with the highest factor weight are included. The physical development of
the competitor is slightly above the average level of his peers. The development of the upper
limb length and the percentage of subcutaneous fat in boys fat is the lowest. The competitor
has a good development of body length and lower limb length. The generalized verbal
evaluation of the Ipp we can give is good.

_ 2(41+19+34+25+30+32)

Iphd = . = 28.5 points
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The motor fitness of the competitor is below the average level for age. Low
development is observed in the dynamic mobility of the lower and upper limbs and the
dynamic strength of the lower limbs. The explosive strength of the lower limbs and the
flexibility of the lower limbs are insufficiently developed. The generalized verbal score on
Lar that we can give is average.

— 2(12+234+14-+21) - 175 pOil’ltS

Iar

The complex assessment of the physical development and motor fitness of a

competitor approaches the average age and we can give him a good grade. However, sports

professionals should pay attention to indicators in which the competitor has low grades, as
well as more attention to the development of his fitness.

_ 2854175
- 2

Idpar = 23 points

IV. CONCLUSIONS

The following conclusions can be drawn from the analysis of the presented research results:

9. A review of the specialized literature on selection issues in tackwon-do sports
revealed the need for science-based optimization of the selection system. The most
suitable for the initial activities in this sport is the age of 5-8 years. Specialists put
the age of 9-12 years for the first participation in a competition.

10. Competitors aged 9-12 have a physique with pronounced athleticism and a
characteristic musculoskeletal structure, represented by endomorphic-
mesomorphic somatotype and lower levels of subcutaneous fat in boys.

11. Approximately the same level of physical development and motor fitness was
found in both sexes. At this age, there is a large and significant relationship
between certain indicators, "leaps over the gym bench laterally", "split", "shuttle
8x10 m", which should be applied by coaches for the purposeful development of
motor skills. The highest coefficient of determination is found in the "leaps over
the gym bench laterally" test.

12. The difference in the growth rate of the “shuttle” informative test for 9-10 year
olds and 11-12 year old girls is 17.95% for one training year, which means that the
training process for girls was more effective.
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13. The established factor structure helped to optimize the number of physical
development indicators of 16. up to 6 pcs. and a motor fitness of 12 pcs. up to 4,
which have the highest factor weight.

14. The developed regulatory framework for the evaluation of the most informative
indicators of physical development and motor fitness of 9-12 year-old tackwon-do
athletes, enables modern scientific management of sports training and will
facilitate the specialists in the selection of competitors.

15. Indices that determine the general state of physical development and motor fitness
of the competitors are displayed.

16. Detailed methodological guidelines for the implementation of the regulatory
framework for the assessment of physical development and motor fitness in 9-12
year-old tackwon-do athletes have been developed.

Recommendations

4. The selection of the contestants should be made in accordance with the normative
base we have developed for assessing and controlling the fitness of the
competitors. Sport specialists should use tests with high reliability and highest
factor weight.

5. During the annual training cycle, carry out tests and set personal tasks and norms
of the competitors in accordance with the legal framework. In this way, make
adjustments to the training plans to optimize the training process.

6. Care must be taken in the selection and future sports training of young tackwondo
players by following the dividing lines between verbal evaluations that define the
border. Through verbal assessment, qualitative assessment can be applied and a
summary characterization of motor abilities can be applied.

V. PRACTICAL AND SCIENTIFIC CONTRIBUTIONS OF THE
DISSERTATION

5. Atest program for selection and selection of young 9-12 years tackwon-do athletes
has been developed. The test battery is specific to this type of motor activity and
age group.
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The factor structure of individual indicators has been established, on the basis of
which an index for estimation of the general condition of physical development
and motor fitness has been derived.

A regulatory framework for control and evaluation of the physical development
and motor fitness indicators of 9-12 year-old tackwon-do athletes has been
developed as a prerequisite for optimizing the selection in this sport.

A “minimized” test battery is available that facilitates the selection process in this
sport for 9-12 year-old tackwon-do athletes, as well as monitoring and evaluating
indicators related to the training process and athletic performance at that age.
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