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Hucepratmonnuar tpyn Ha tema: , JJOHI'UTYAUHAJIHU U3MEHEHUS B
HUBOTO HA BbP3UHATA U CKOPOCTHO-CUJIOBUTE KAYECTBA HA
MJUIAJIA ®YTBOJIMCTHU* cpabpxa 148 cTanAapTHU MAIIMHONMCHU CTPaHUIIM.
Omnarneznen e ¢ 27 tabnuuy, 17 purypu u 7 npuaoKeHusl.

Bubnuorpadckara crnpaBka BxmouBa 203 nuTepaTypHH M3TOYHHKA OT Tax 138 Ha
Kupuinna, 61 Ha natuHuNA U 4 HHTEPHET U3TOYHMIIH.

JucepTaiioHHHUAT TPyA € OOCHIACH Ha 3acelaHHe Ha KaTe[peH CBhBET Ha
Karenpata mo TM®B, IOro3zananen ynusepcuteT — biaroeBrpaj, nmpoBecHO Ha
29.03.2023 r.

Odunumannara 3anmra Ha JUCepTalMOHHUA TpyA 1ie ce cheTou Ha 30.05.2023
r.or 14.30 u. B 3ama Ne 412 B YK-1 Ha FO3V ,,Heodut Puncku‘ — binaroesrpaa
Ha OTKPHTO 3acefanue Ha HayqHoTO XypHu.

Marepuanure 1o AUCEPTAIMOHHUSAT TPY ca Ha PasoOKECHNE Ha HHTEPECYBAILIUTE
B katenpa TM®B na FO3Y ,Heodut Puncku®.

3abenescka: Homepayusma na mabnuyume u ¢ueypume 6 Asmopegepama
CbOMBEMCmMEa Ha MAXHAMA HOMEPAYUs 8 OUCEPMAYUOHHUSL MPYO.



YBOJ

®yT0oMBT € Wrpara, KOSTO € 3aBiajsiia cBera. Hali-uHTepecHOTO €, ue
BCHYKH S ,,pa30upaT B HeTaiian’”’, 0OMYaT s 1 KUBEAT ¢ podiremute 1. CObCKaT 1
Ce TPSKO C Hesl, BIDKAAT KOJKO MaJKO s MO3HABAT, KOJIKO CJIOXKHA € TS U KOJIKO
HepasraJlaHu BBIPOCU CTOSAT Mpell PHKOBOIMTEINTE, TPEHBOPHUTE W JFOOUTEIUTE.
B®B (yTOo0Na ca niueHeHn MUITMOHHU X0Pa, OIIe TOJKOBA CTOST MPE]| TEIEBU30PUTE 32
Ja TpPOCIEAST OTOOpa HAa KOWTO CHUMIIATU3UPAT, JKUBEAT ChC CTpaxa WK
YJIOBOJICTBUETO OT 3ary0ara Wi mobOejnaTa, HO B KpailHa CMETKa MPEKHUBSHOTO,
EMOIIMUTE HEMPEONOJIMMOTO JKEJIaHWE Jia y4acTBaT JyXOM M TsUIOM B Hes ¢©
HE3aMCHUMO W OCTaBa 3aBUHArd B JAYIIMTE HA XOpara.

OyTOONBT € ChopT, KOMTO € 3HAYUTETHO MO-JAOCTBIIEH OT OCTAHAIUTE
cnoptoBe. OT Apyra cTpaHa TOH HE N3UCKBA CIIELIMAIHU YCIOBUS, a €IHO PABHO MSCTO
0003HAaYEHO C JBE WMIPOBH3MPAHM BpaTH M YeTUpU Maiuyrana. DyTtOombT €
oIpefesieHa 9acT OT o011ara KyJITypa Ha YOBEUeCTBOTO, O€3 KOSITO TOM HE MOJXKe.

Criopen cTaTucTHYeCKHUTE JaHHU HAa MexxayHapoaHaTta yToonHa Gpeneparus
(OUDA) nrec B cBera moseue OT 260 MWIMOHA AYIIA TPAKTHKYBAT Ta3W WIPA.
ChBpeMeHHUTE cpeAcTBa 3a HMHGOpPMAaLUs M COLMATHUTE MPEXKU IPErOCTaBsi
HETNOCPEACTBEH JOCThII HE CaMO 1O BCHYKM TojeMH (QOpyMH KaTO CBETOBHH,
KOHTHHEHTAIHU, IbP)KaBHU I'bPBEHCTBA W OJMMIHMHCKA HUIPH, HO JAOpPU M Ha
HAallMOHAJIIHU U PETUOHAJIHU IIBPBCHCTBA B PA3JIMYHUTC UM (l)OpMaTI/I.

@yTOONBT € Hrpa KOSATO CE XapaKTepH3Hpa CbC CeUn(UIHH 32 Hesl 0COOEHOCTH:

a/ TS UMa eCTECTBCHHU JABUTaTCIITHA ,Z[eflCTBPIH, HE CC BJIMAC OT HAKAKBU BB3IUPAIIH
HeﬁCTBHSI Ha INPAaKTHUKYBAIIUTC U AaBa IIPOCTOP Ha TBOPYECKATA MUCHJI HAa HOBCKA,

0/ mnpuTekaBa KadecTBara Ja IPENOCTaBM OTPOMHHM BB3MOXKHOCTH  Ha
NPaKTUKYBALINTE 51, 32 HEOBTOPHMH JBH)KSHHUSI U UTPOBHU CUTYAIHH;

B/ npeaocCTaBd BB3MOXHOCT Ha UIrpadvuTe M MPAKTUKYBAIUTE A Ja IIPOABAT U
pcann3upar (I)I/ISI/I‘IGCKI/ITe CH KadycCTBa, 6T>p3I/IHa, cujia, U3APBHKIMBOCT, JIOBKOCT U
I'bBKAaBOCT, KaKTO 1 Aa MPUJIOKAT CBOUTC MHAUBUAYAJIHU YMCHUS;

r/ pa3sBuBa MHAUBHUAYAJIHOTO M KOJICKTUBHOTO MHUCJICHC, M JOIYCKa TBOPYCCTBO,
KaKTO B ABUT'ATCIIHUTEC I[efICTBI/Iﬂ Ha UTpavYuTe, TaKa U B KOJICKTUBHOTO MHCIICHC U
HU3TpaxJ1aHC Ha CUTyallluu, KOUTO Ouxa AOBCJIK 10 OYaKBaHaTa pE3yJITATHOCT,

II/ nmpeaocTaBsd BB3MOXHOCT Ja C€ M3XHUBEC paJoCTra OT BKapaHusd TOJI B
MMPOTHBHUKOBATA BpaTa.



He octaBa Ha3za u ObATapckaTa HAYYHO-TEOPETUYHA MUCHII. Bhirapcku aBTOpH, KaTo
B. Anrenos, H. Anamxos, C. CtosHos, A. llIumkos, M. Uepsensikos, JI. JTumMutpos,
M. Mapancku, b. [{oHeB U MHOro Apyrd pa3BHBAT TEOPUATA M METOAMKATA Ha
(yTOoNHATA Mrpa MyOIUKYBAMKH PEIUIla U3CICABAHUS, YICOHUIIM U METOUICCKU
MaTepHaiy, C KOETO 3HAYUTEITHO 000TraTaBaT TEOPHUITA Ha TO3H CIIOPT U MPETOCTABSIT
BB3MOKHOCT Ha TPEHBOPH, IEATEITH JOPH Ha IIOOUTEIH Ja C€ 3aIl03HAAT C ,,TAHAUTE”
Ha ¢yTOOIHATA UTpa.

boirapckaTa Maziex € TalaHTINBA, C TOJISIM ABUTATEIIEH TOTEHIMA U TOBA CE BIK/IA
OT HAJTMYHETO Ha chere3aTtend kato Kones, Snes, Halinenos, OpmanmkueB, boxXKoB,
a B m0-HOBO Bpeme ot I'. Acnapyxos, H. Kotkos, /1. bep6aToB, HOCuTENs Ha 3MaTHAaTa
TOTIKA 3a Haii-7o0bp ronmaiicrop B EBpona Xp. CTOMYKOB 1 MHOTO IPYTH HAMEPHITH
MSICTO B IPECTHKHU EBponelicku 1 Jpyru oTOOpH Mo CBeTa.

lNomsimara momynsipHOCT Ha yTOOIIA M3UCKBA U CHOTBETHA PadoTa cpel Ha-MiIaIuTe
OTKBJETO M3IIU3aT M CE Pa3BUBAT JelaTa M IOHOIIUTE, OBACIINTE 3aMECTHHIU Ha
HamuTe GyTOOTHU 3BE3 1.

bearapckust (yTOoNeH ChI03 HM3rpaaM W TPOABIDKABA Ja yBelnMdaBa Opos Ha
CHOPTHUTE IKOJIU 110 PyTOO0I, NyOmupamuTe 0TOOPH U IETCKO-FOHOIIECKUTE KON
KbM KiIyOOBeTe OT ,,A” 1 ,,b” rpynute B cTpaHara.

HayunusaTt nogxox u moOpoTo MO3HaBaHE HAa MOJIOKUTEIHUTE W CaOWTe CTpaHU B
OpraHM3alMATa, KOMIUICKTYBAHETO Ha OTOOpHUTE, Pa3BUTHETO Ha TEOpHsITa U
METOJMKATA 3a TPCHUPOBKA M3UCKBA BCE MO-TOJEMHU YCHIIUS CpPeJ MOAPACTBALIOTO
TIOKOJICHHE JIeTla U FOHOIITH 3a MOATOTBSHETO UM Ha TaKOBa HUBO, KOETO J1a OTrOBaps
Ha ChBPEMEHHUTE M3UCKBAHII HAa UTpaTa U HUBOTO Ha TO3W criopT B EBpomna u cBera.

B ITbPBA I'/TABA ca npeicTaBeHd HayYHHMTEe M METOIMYECKHTEe OCHOBH
HA (PU3MOJOrHYHOTO U MOP(OJOTHYHOTO Pa3BUTHE HA MJIAJUTE CIOPTHUCTH.
AHaNnM3MpaHu ca aHATOMO-(PU3UOJIOTMYHN 0COOCHOCTH Ha JiellaTa U IoIpacTBaIUuTe
BB3PACTOBU CTAJIMM M OCOOCHOCTH Ha (PU3NYECKOTO pa3BUTHE Ha nenara oT §-11
TOJUHM U oApacTBamuTe oT 12-14 rogunau. [logpobHOo € aHanmm3npana AMHAMUKA Ha
BB3PACTOBOTO pa3BUTHE Ha (PU3MUECKUTE KAUECTBA B T€3U BH3PACTH H MO-CIIECIIUATHO
Obp3uHa, CUIa, U3APHKIUBOCT, TUHAMHKA B Pa3BUTHETO HA CKOPOCTHO-CHIIOBHUTE
kauecTBa. Hepasjenna vact ot 0030pa € aHajgu3a Ha MPEANOCTABKUTE, BIIUACIIN
BbpXY (u3nyeckara 3penocT, YMCTBEHUTE U IMCUXOJIOTMYECKUTE CIIOCOOHOCTH Ha
MOIpacTBAIUTE, TCHETUYHU (DAKTOPH, OKOJIHA cpelia, PU3NUCCKUTE HAaTOBAPBAHUS U
(hM3UIEeCKOTO M MHTENIEKTYaTHO Pa3BUTHE HA MHAWBHAA. B chcTaBa Ha Tas3W TJiaBa €
BKJIIOYEHA U HalllaTa pa00THATa XUNOTe3a!

CuyuTame, 4e ¢ yCTAHOBSIBaHEe HA TOYHMTE MOKa3aTeJ d 3a TMHAMHUKATA
HAa H3CJeJBAaHUTE OT HAC KayecTBa Ile pPa3KpHeM OHe3W CTPaHM OT TAXHOTO
MOJIOKMTEHO WM OTPULATEHO PAa3BUTHE, KOMTO B HAM-T0JIsIMa CTEleH 1ie HA
NMOMOTHAT 2 YChbBbPIICHCTBAME METOAMKATA 32 TpeHHpoBKa. C HellHA MOMOII



e ce Aaje Bb3MOKHOCT HA TPEHHPAIIWTEe Aa MOCTUTHAT MO-BHCOKH CIIOPTHH
pe3yiaratu BbB (yT00Jia U 1€ TapaHTHPA MO-BHCOKA Pad0TOCNOCOOHOCT U
e(eKTHBHOCT HA OpraHu3ma.

I'/TABA BTOPA Bxmousa llen, 3amaun, Metogm m OpraHm3aius Ha
H3CIIeIBAHETO

HEJ HA U3CJIEJABAHETO

OcHoBHaTa Le Ha HAalIeTO U3CJICABAHE € YCTAHOBSIBaHE HA JUHAMHUKATA
Ha (HU3UUECKUTE U TEXHHUYECKHTE KauecTBa 1O BpeMe Ha OHTOreHe3ara npu 12-14 r.
¢dhyTOomUCTH.

3AJIAYHN HA NU3CJIEABAHETO

1. IlpoyuBaHe Ha JOCTBIIHATA HU JIUTEPATypa MO U3CIEABAHUS IPOOIEM U
YCTaHOBSIBAHE HA TEHACHLIMHUTE Ha IPOBEICHUTE U3CIEIABAaHHUSA OT aBTOPH,
IIpOCIIeABAIM Pa3BUTUETO HA JIETCKO-IOHOIIECKOTO Pa3BUTHE.

2. YcraHOBsIBAHE M CHCTEMAaTU3UpAaHE HA IPAKTUKYBAHUTE IO CEra
TPEHUPOBBYHU METOH 33 Pa3BUTHE HA IOCOYECHUTE NO-rope HU3NUECKH KaueCcTBa M0
JIMTCPATYPHU JaHHU U NIPAKTUKATa Ha BOACHIUTC CIICHUAJINCTH 110 TO3U BBIIPOC.

3. UsroTtaHe u ampoOupaHe Ha aBTOPOBa METOAMKA 33 pa3BUTUE Ha
JBUTATETHUTE Ka4eCTBa M TEXHUUYECKUTe yMeHus Ha 12-14 1. pyTOommcTu.

OBEKT U IIPEJMET HA U3CJIEABAHETO

OBEKT HA HACTOAINOTO MU3CJIEJABAHE ca npiarocpoynute
MPOMEHM B HUBOTO Ha pa3BUTHE Ha (u3nveckata JeecriocobHocT Ha 12-14 1.
¢byT6oIHCTH.

HPEAMET HA HACTOAIIOTO U3CJIEABAHE e npocnensBane
Ha TPUTOUIIHY TEMIIOBE Ha Pa3BUTHE HA (PU3NYECKUTE U TEXHUUECKUTE KauyecTBa Ha
¢yroonmcTH Ha BB3pact 12-13-14 1.

OPT'AHUM3AIIUA HA U3CJIIEABAHETO

KOHTHHIeHT Ha M3C/IeABAHETO

Uscnensanero mpeamnosnara W3MOJ3BAHETO HA JBE TPCHUPOBBUHH
mporpamu, Hactosiara npenopbuBana oT bOC u TakaBa pa3paboTeHa OT HAC, KaToO
BKJIIOUBA PA3JIMYHHU TPEHUPOBBYHU METOJH U CPECTBRA.

3a nenra ca cpopmupan ase rpynu, EKCIIEPUMEHTAJIHA ot 20 nena
n KOHTPOJIHA cpmo ot 20 mianu ¢pyroéonuctul2-14 r..

ETAIIN HA U3CJIEABAHETO

II'spBu eran. Havano 30.05.2019 r. o 31.12.2019 r.

3agaym Ha eTana:

1. IlpoyuBaHe, aHaiM3WpaHe W CHCTEMAaTH3UpaHE Ha JAHHATE OT
MPOYYBAHMUATA HA HAIIA U Yy>KIU aBTOPH.



2. YTouHsBaHe Oposi Ha YYacTHHUIMTE B JBETE TPYNH M KOHCTaTHpPaHE
HUBOTO Ha (PU3MYECKaTa WM IOATOTOBKAa C TOMOINTAa HAa OMpPENEIIEHH TECTOBE H
KOHTPOJIHU yIPAXKHCHUSI.

3. Copmupane Ha HAOOP OT KOHTPOJIHU TECTOBE ONPENCIIAIIN HUBOTO Ha
KadecTBaTa Obp3rHA M CKOPOCTHA CHJIA.

4. dopmynupaHe Ha paOoTHaTa XWIIOTE3a, LeNTa, 3aJauyuTe Ha
JTUCEPTAIIMOHHUS TPY/I.

5. PaspaboTBane Ha cTpaTerWs 3a CpPOKOBETC Ha H3IIBIHCHHE HAa
ITOCTaBEHUTE 3a/1a4H.

Bropu eran. Hagamno: ot 01.01.2020 r. mo 30.05.2021 r.t.

3agauu Ha erana:

1. Chopmupane Ha eKMTH 3a TIPOBEXKAAHE HA TECTHpPaHe U oOyueHHe Ha

KBECTOPHTE.
2. Cp3paBaHe M anpoOHMpaHe HA METOIMKATA 3a MOATOTOBKA B MOJHUIIHHS
LIUKBJI.

3. IIppBOHAYATIHO TECTHPAHE MO ONPEACICHUTE KOHTPOIHH MTOKa3aTeIH.

4. OOpaboTKa Ha MFPBUYHUTE PE3YATATH OT TECTUPAHETO HA TPYIIUTE U
TSXHOTO aHAJIM3UPAHE.

5. Peanuzupane Ha TpeHHUPOBBYHATA IPOTpamMa BbB BTopa (KOHTPOJIHATA)
rpymna, craTucTHuecka 00paboTKa Ha MOIy4YEeHUTE pe3yaTaTH.

6. Cdopmupane Ha BTOpara (eKCIIEPUMEHTATHATA) TPYyTIa 3a TPOBEXKIaHE
Ha IIeeBaTa yueOHO-TPEHUPOBBYHA TIporpama.

7. TlpoBexmaHe HA TECTHPAHE 0 YCTAHOBEHUTE KOHTPOJIHHU MTOKA3aTeIH.

8. OOpaboTka Ha JaHHWUTE TMOJIYYEHH OT TECTHPAHETO C IOMOINTa Ha
BapHaIMOHEH aHAJIM3 34 YYAaCTHUIUTE BbB BTOpaTa (EKCIEpUMEHTAIHATA) TPYTIa.

9. AHanu3 ¥ ChIIOCTaBKA HA MOJYYEHUTE PE3YJITATH OT U3CJICABAHETO HA
'bPBa U BTOpA IpyIa [0 OTHOLICHHWE JUHAMHUKATa Ha Pa3BUTHETO HA M3CIIEIBaHUTE
KayecTBa, ObP3UHA U CKOPOCTHA CHJIA.

10.AHann3 Ha MPOMEHUTE B HUBOTO HA JBETE M3CJCABAHU KAayeCcTBa B
ABCTC I'pylKd Ha OCHOBAHMC IIpuUpacTa M TEMIIAa Ha IpHUpacTa Ha BB3INPUCTUTE
KOHTPOJIHU TIOKA3aTeH.

Tpetn eran: ot 31.05.2021 r. 10 30.06.2022 1.
3anaum Ha erana:
1. AHanu3 Ha TONYYeHHUTE pEe3yNITaTH OT U3CIeIBAaHETO U (opMHUpaHe
TEKCTOBAaTA YacT Ha TJaBa TPeTa OT AUCEPTAIIMOHHUS TPY/I.
2. Peamm3upaHe Ha eKCIIEpUMEHTalHATa mporpama ¢ (opMupaHaTa 3a TOBa
rpyma OT CIOpTHCTH — QyTOOIHCTH.
3. TecrupaHe Ha YYaCTHHUIIUTE B €KCIIEPUMEHTA OT IThPBA IpyIa 10 YTBHPIACHU
KOHTPOJIHU YIIPa)KHEHUSA U TECTOBE.
4, OOpaboTka Ha TMOJYYCHHUTE pe3yJiTaTH C IOMOINTA HAa MaTeMaTHKO-
CTaTUCTUYECKU METOJIH.
5. CucrematusupaHe Ha pe3ylNTaTUTE H CPaBHSABAHETO KM B JIBETE
NpociieAssBaHd B H3CJIEABAHETO TPYNH IO IIOKa3aTeNUTe YTBBPACHH B
HAYaJI0TO HA IEPBUSI €TAIl Ha W3CJIEBAHETO.
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6. Hanmceane Ha Tpera InaBa M KOPEKLMs M C IIOMOIITa Ha HAay4HUS
PBKOBOJUTEN MPU JTOMYCHATH HETOUYHOCTH.

7. UzBexnane Ha (opMHpaIIUTE TUCEPTALMOHHUS TPy U3BOAU M MPETOPHKU
3a IPaKTUKATA.

8. OxoHuaTEeNHOTO HANKMCBAaHE HAa JUCEPTALIOHHUS TPY/I.

METOJIN HA U3CJIEABAHETO

B 3aBucuMocCT OT 1enTa 1 3a4a4nTe Ha N3CJICABAHETO U3II0I3BaXMe Pa3InIHI
METOAM, KOUTO IPEACTaBSIME I0-10ITy.

I. TeopeTnyunu MeTOAM 1 aHATTU3M 32 pa3pabOTBaHE Ha METOAOIOTHYecKaTa
KOHIIETIIHS U 32 00O0OCHOBaBaHE HA aKTYaJIHOCTTA Ha U3CIEABaHUS IpodiieM:

1. TeopeTuko-10ru4yecKky aHajlu3 HA Hay4yHATa JUTepaTypa 10 NpoOneMuTe Ha

CTIIOpTHATa TPEHUPOBKA OTHACSAII ce JIO Pa3BUTHE HAa (PU3MUYECKUTE KayecTBa

1 TCXHUYCCKUTC YMCHUSA
2. JlokyMeHTaJIeH aHajiu3 Ha IJIAaHOBE, MPOTOKOJM C Pe3yiTaTH OT TECTUPaHE Ha
0TOOpH OT OBITAPCKOTO MBPBEHCTBO BHB Bh3pacTTa 12-14 roauHm.
3. Counonoruuecky METOAM MO BpeMe Ha M3CJIEeBAHETO U3IMOI3BaXMe METOIUTE Ha
WHTEPBIOMPAHETO U Ha Oecefara chC CIEUATUCTH PadOTeH ¢ Mitagu (yTOOIUCTH
12-14r..
4. AHanu3 Ha MHTEpHET MH(OpMAIMs 3a BOJCIIUTE TEHICHIMUA B 00jacTTa Ha
CIOpTHATa TPEHUPOBKA CIIOpE M3TOYHHIU OT CBETOBHATa MH()OpMAIIHOHHA MPEXKa.

II. ExcnepuMeHTAJHM MeTOAH 33 OOOCHOBaBaHE Ha H3TPAJCHUTE TCOPECTUKO-
METOJIMYECKH KOHIICTIINA W TIOIXOIHM, 32 KOHTPOJI W OleHKa Ha edekra Ha
MPIJIO’KEHATa METOTUKA.

1. AxTponomerpus
AHTPONMOMETPHYHH MOKA3aTeJIU 32 KOHTPOJ U OLIEHKA HA (PM3UYECKOTO
pa3BUTHE U MYCKYJIHATa Maca.
1. Pscra B H3MpaBeHO MOJIOKEHUE CE U3MEPBa C ,,pbcToMep” ¢ TOUHOCT 110 0,5 cMm.
2. Tenecno terno. CranaaptHa Teryimika ¢ ToaHoct a0 0,1 kr. (Kg)
3. MHupekc TenecHo terno (BMI): usmepsa ce TenecHara maca (B Kr') ¥ ce JIeJId Ha
KBajIpaTa Ha pbeTa B MeTpu: BMI = Tenecna maca : pbet? B MeTpu (M).
2. IBUTraTeIHO TeCTHpPaHe
Bsirane Ha 15 M OT BUCOK cTapT (S) CTaHIapTHA METO/MKA.
Bsirane Ha 30 M OT BUCOK cTapT (S) CTaHIapTHA METO/IMKA.
Bbsirane Ha 60 M OT BHCOK cTapT (S) CTaHIapTHA METOIUKA.

o akr

3. TexHNYECKHU TECTOBE
TecToBe 32 TeXHMYECKH YMeHHs BbB (yT00/1a

7. Tapanexka c Tomka:



Ha xBagpat oT 4 X 4 M ce mocTaBAT 0ceM KOHycCa IO TPU Ha BCSKA CTpaHa U
enuH B eHThpa. CTapTHpa ce OT LEHTPATHU, Osira ce 10 Hal-JIeBHs, BPbIIA ce
70 LIeHTbpa, O4ra ce A0 HacpElLIHUs, BpbIa ce 0 LIEHTbpa U Taka IPEeMHUHABa
npe3 BCUYKH oceM KoHyca ( mpuitoxkenue 1) (S).

8. ,,MlnmHoiic” ¢ BomeHe Ha TomKara (S).

[IpeononsBaHe Ha pa3CcTOSHUE MO CXeMa B MPaBOBIBIHUK 5 X 10 MeTrpa, ¢
AKTHUBHOCT Ha TPUJIBWKBAHETO TI0 JBJITaTta CTpaHa. BiirouBa cOBaJICOBO OsraHe,
MpeMuHaBaHe (3Wr-3ar) mpe3 4 KOHyca B JIBETE IMOCOKH U 3aBBPIIBA OTHOBO CHC
COBaIIKOBO Osirane. M3mepsa ce BpeMeTo ¢ TouHoCT 110 0,001 s. (mpumokenue 2)

9. Kom0MHHpaHO BoJeHEe HA TONKATA, CTPeJI0a U CMsSIHA HA MSICTOTO

Ilpen emHaTa BpaTa Ha rojsMara Haka3aTelHA JIMHHS Ca IOCTABEHH YCTHPH
KoHyca. Jlpyru 1Ba ca Ha CTpaHMYHAaTa JUHWS HAa 3 M. OT KpaiiHaTta JTUHHMSL.
OyTOoMUCTHT cTapTHpa Ha 6 M. OT €IWHHSA BI'bJI Ha HAKa3aTENHOTO IOJeE,
JOpuOIHpa 10 Hall-KpaliHUS JITB KOHYC, CTPEIIS BB BpaTa U ¢ OsATaHe ce BPhIIA JI0
BTOPHSI KOHYC, KBJICTO ITOEMa BTOPA TOITKA, OsATa 10 HaKa3aTellHATa JIMHUS, CTPEIIs
U Taka 00X0kaa BcHUKkH 6 KoHyca. Mi3MepBa ce BpeMeTo 3a Lesnsl KOMITIEKC Ha
YIPaXHEHUETO B CeK. (TpUIIOKeHue 3).

10. ITonaBaHe Ha TomKaTa MexkAy crbnajiara. Ot paskpad B crpanu Ha 60-70 cMm.
W3zcnenBanoTo ulie TOCTaBs TOTIKATa MEYKAY Pa3TBOPEHUTE CTHIIAJA U 10 CHT'HA
3armoyBa Jia TMoj[aBa TOMKaTa KbM CIUHHS U KbM JIPYTUs KpakK, Bb3MOXHO Hali-
0bp30. OTunra ce 6post Ha mogaBaHusTa 3a 30 cek.

11. ,,Tapanexka 6e3 Tonka”. TecTsT € chmug KakTo BBB 1[-8, HO ¢ m Ge3 TorKa.
N3mepga ce Bpemero ¢ Tounoct go 0,001 s.

12. ,,Mnunoiic” 6e3 Tonka. TecTbT e chmmaT KakTo BbB [1-9, HO 6e3 Tonka. M3mepBa
ce Bpemeto ¢ TouHocT 10 0,001 s.

13. bsarane 10 1Ba KOHYca.

Ot crapra Ha 10™ u 20™ M. ce mocTaBAT 1o enuH KoHyc. CrapTHpa ce 1o
'BPBUS, BPBILA CE JI0 CTapTa, OTHOBO 0sira 710 BTOPHsI KOHYC M c€ BPbIIa JI0 CTapTa
(60 m.). [ToBTaps ce Tpu MbTH ¢ MOYMBKA OT 1 MUH. Mexay OsranusTa. OTyuTa ce
I'BPBOTO ¥ TIOCJIEAHOTO BpEMeE, CbOTBETHO OT ITbPBATa U TPETaTa cepus B CeK (S), KaTo
pasnuMkata MEXIy JBETe BpeMeHa II0Ka3Ba CIPUHTOBATA H3APBIKIUBOCT.
(ITpunoxenue 4)

14. barane no creadute Ha craguoHa: CrernBaHe Ha Bcsko cTemano (10 Op.).
OTtunta ce BpeMeTO B cek. (S). Mi3mepBaMe Ha MUKOBaTa MOIIHOCT HA JOJTHATA
gacT Ha Tsu10TO. M3mbiHsBa ce Ha 10 mapkumpanu cremana. [lo curman WUJI
MpEeMHHABa Tpe3 JIECeTTe CThIalla, BPEMETO CIHpa, KOraTo M JABaTa Kpaka
nocturHat 10 to crenano. IlpoBexxgar ce aBa omuTa. BpemeTto ce oTumTta C
touyHocT 10 0,01 cexyHma m W3MOI3BaMe CpeIHaTa CTOWHOCT OT JBa OIUTA, 2
MUHYTH € Bh3CTAHOBSIBAaHE MEXKY /IBATa OMUTA. MOIIIHOCTTa MOXKE J]a CE H3UUCITH
o cnexnara ¢GopMyiia: MOITHOCT = CHIIa X cKOpocT. CKOpOCTTa Ce M3YMCIIsIBa
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KaTo OOIIOTO BEPTHUKATHO Pa3CTOSHUE Ha BCHYKU M3KAYCHH CTHIOU (B METPH),
pas3jencHo Ha BpEMETO, HEOOXOMUMO 3a M3KauBaHEe Ha BCHYKH cThIOU. ToBa
MOJKE JISCHO J1a CE€ HalpaBH 4pe3 M3MEepBaHe Ha BEpTHKAJHATA BUCOYHMHA HA
noiHoTo cThnano(19,7 cm) u ymHoxkasane no 10. Cunara ce u3aMepBa ¢ Macara
Ha WJI, yMHOX€Ha 110 TPaBUTAIIMOHHOTO ycKopeHwue (9,8 m/s) .

15.  bsarane cpemy HakJIoH — 7 X 30 m.

H30upa ce TepeH ¢ HaKIOH 0K0JI0 7-8° u ce orbeins3Ba cTapToBara JuHuS Ha 30
M. B HA4YaJoOTO Ha 3amouyBaHeTo Ha HaxioHa. Ilo curmam WMJI 3amouBa ga Osira
MaKCUMaJIHO OBP30 U ciies Oeera Ha pUHANIA ce BPbLIa Ha U3XOAHOTO MSICTO — CTapTa
3a 20 cek. bsaranero ce moBTaps cefeM IMbTH ¢ TOYUBKA MEX Ty oTceukuTe oT 20 cek.
3ammcBa ce 00LI0TO BpeMe OT IMpoOsraHuTe cefeM orceuka (S).

4., ]IBUraTeIHA TECTOBE

16. CoBankoBo 0sirane 5 x 50 m.

Ha mekoatmerndecka mucta (WM B cajoHa 3a (hU3WUecKa MOATOTOBKA) Ce
n3MepBa pascrostare ot 50 M. M3cnenBanoTo iuie crapTupa OT eAuHHS Kpaid, Osara
BB3MOKHO Hall-Obp30 10 Kpast Ha Pa3CTOsIHUETO, 3aCThIIBA JIMHUATA U ce 00pbIIa KbM
CTapTOBATa JIMHUS, KaTo 5 MPOOsIrBa OTHOBO. Taka W3NbIHsBa HeT Osranus. M3mepna
ce BPEMETO 3a TAXHOTO IpeMuHaBaHe ¢ TouHoct A0 0,001 s.

17. YecToTHO OsiraHe Me:KAy 1Be THMHACTUYECKH MefKH.

JBe ruMHAcTHYEeCKH MEUKHA ca MOCTaBeHU Ha pasctosHue 40 cM egHa OT
npyra. M3cneaBaHoTo Julie 3acTaBa MEXIy TSAX M 110 CHTHAJl 3all04Ba MAKCUMAIIHO
OBP30 Aa MocTaBsl, MOCIEe0BATENHO JICBUSI KPaK BHPXY JIsABaTa MEHKa, IECHUS BbPXY
JsICHaTa, CJIEA KOETO BPbIla JICBHUsI KpaK Ha MOoJa U 10 Hero jecHus. ToBa ce nmpueMa

3a envH NUKbI. B npoabmkenne Ha 30 S ce oTOposiBa Opost Ha ruksute ([Ipunoxkenue
5).

18. bsarane Ha ,,Jie;kania cThJa0a”.

[MpeaBapurenHo u3pabOTeHA OT TUIATHEHA JIEHTa (WM pa3uepTaHa BBPXY
nojia) cTeiaba ¢ 20 cTpnana u pa3cTosHUE MeXay TAX oT 50 cM. ce mpeoosBa 1Mo
cieaHus HaunH: ONMTHOTO JIMLIE 3acTaBa B JISIBO OT CTHJIOATA, CTHIINI C IBaTa Kpaka
BBpPXY onoparta. [1o curnain nmocrass geBus Kpak B IbPBOTO CTHIAJO0, A0 HETO AECHUS,
Cllel KOETO M3BaXK/1a JIEBUS TIPe]l JIECHHUS U T'o MOCTaBsi U3BBH CTHI0ATa B HEHHATa
JSICHA CTpaHa M 10 HEro moctass JecHus. lIpoabinkaBa, KaTo M3BaXKIa M IOCTABS
JIeCHUS KpaK IpeJ JIEBUS BBTPE B CTHJI0aTa, 10 HETO JIEBUSA U OTHOBO M3BaXKAa IECHUS
W3BBH CTHII0ATA, TOCTEIBaH OT JeBrs. 110 TO3M HaYMH ce mpeoonsBatT Bcuukute 20
crenana. M3amepsa ce Bpemeto ¢ TogHocT 110 0,001 s. (Ilpunoxenue 6)

19. YecToTHO OSiTaHe HA MSICTO C OTOPAa BHPXY CTeHA

OnutHOTO NHtie 3actaBa Ha 30-40 cM. mpen cTeHaTta, OmUpa PhHLETE BBPXY
Hes ¥ TI0 CHTHAJI 3a1104Ba J1a 0sira ¢ BUCOKO HOBAMIHATO KOJITHO MaKCHMAIIHO OBP30.
CTbIBaHETO OT JISIB J10 JIAB (MJIM OT AECEH J0 AECEH) KPaK ce IMpreMa 3a €AMH UKL
B npoxbmxenue Ha 30 S ce oTOposBaT OpOS HA IUKIIUTE.
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20. IbJoKMHA HA KpAavyKaTa.

ITpobsrear ce npeaBapuTesIHO odepTanu 20 M. Ha MUCTATA WK B CAIOHA, KaTo Ce
n30posiBa Oposi Ha KpayKUTE C KOMTO € MPEOOJITHO Pa3CTOsSHUETO. bposT Ha
Kpa4yKHTE pas/iesieH Ha Ib/DKUHATA Ha PA3CTOSHUETO OMPE/IeNis CpeiHaTa IbJKUHA Ha
KpPaukKUTe ¢ KOHTO € MPEOJOJSHO pas3cTosHHeTo. OTYHTAT Ce CaMmo 3aBBPIICHHUTE
KpauKH.

21. BepTHKajeH 0TCKOK HAa BUCOYHMHA OT MSICTO ¢ MaX Ha pblieTe.
Ha crenara e pasrpadeHa caHTUMeTpoBa IIMHHS, KaTO 4Ype3 JONMUpa Ha
NPBCTUTE BHPXY HEsl ce 0TOEIsI3Ba BUCOUMHATA Ha OTCKOKA B CM. (CM).

22. Ieropen ckok ot MsicTo (cM). CTaHAapTHA METOIMKA (CM).

23. Ckok Ha AbJKHHA OT MsicTo (cM). CTaHmapTHa MeTomuKa (CM).

5. DYHKIMOHAJIHYU TECTOBE TECTOBE
24. ®uznyecka padorocnocooHoctT (PWCir)
Tepenen tect: [IpoBexxaaT ce nBe OsiraHus, MBPBOTO ChC CKOPOCT OT 2,5 M/c,
a BTopoto ¢ 3,7 m/c., kato ce npodsreaT npudausutenno 600 u 800 m. [lounBHUs
HMHTEPBaJ MEXy JIBeTe Osranus ¢ 5 MuH. M3MepBa ce myscoBaTta 4ecToTa B Kpas Ha
IIBPBOTO U BTOpOTO OsraHe. [lomydeHWTE WYyNCOBH YECTOTH CE 3aMeCTBaT B
MpeaJIoKeHaTa oT Kapnman u CBTP. (1974) dopmyna:

170— @
PWC,.,=V, +(V,-V,).—— L
170 1 2 2
D, —-D,
kb1eTo PWCi70 € dpusndeckara pabotocmocoOHOCT nipu 1mysic 170 yu/mMuH. n3paseHa
B M/S, V11 V2 ca ckopocTrTe Ha OsiraHe M3YUCIIeHa Ha 0a3a mpoOSIraHoToO Pa3CTOSHHE,
@1 u @7 e myncoBara yecToTa B Kpasi Ha iBe OsiraHusl.

[Ipenzuncnennero mva PWCi7o OT M/C B KTM/MUH Ce€ H3BBpIIBA IO
¢dopmynara: W =417 .V - 83.

25. MakcumaJjina kuciaopoana koucymanusi (MIIK) . VO2 max.

W3non3Ban e crangapteH ,.cren-tect” npu koirto MJI ce xauBa u cnuza Ha ABe
crpnana ot mo 30 cM. Ha YyeTupu Takta. PaboraTta mpoabirkaBa TpU MUHYTH C TEMIT
15 uukbaa B MUHYTA, a cied nounBka oT 30 cek., yIpaXXHEHHETO ce MOBTaps: KaTo
YyecTroTaTa Ha JBM)KEHHsTa ca 22 mukbia B MuHyTa. [Ipe3 mocnegnute 15 cek. ce
M3MepBa IMyJIcoBaTa 4ecToTa. MakcuMaaHaTa KUCIOPOAHA KOHCYMAIIUs CE€ OTpe e
o npeanoxeHara ot Mnmes u xoin. 1982 r. Homorpama.

II1. MaTeMaTHKO-CTATHCTHYECKH METOAHN U NMOKA3aTEJIH.
[lomydenuTe naHHM Osxa MOJIOKEHU HA MaTEMATHKO-CTAaTHCTHYECKH 00paboTKa,
gpe3 KopeJalMoOHeH aHaju3.
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IV. IlpuHuMnu npu u3rpaxkaaHe Ha NPUJIOKEHATA MeTOAMKATA 3a
NMOJAT0TOBKA

Bucokara eQekTHBHOCT Ha CHOpPTHa TpEeHUpoBKa mpu 12-14 r. muamu
¢yrbonmucT ce ompenens OT JABa OCHOBHHM (hakTopa - ChIBPKaHHUETO Ha
TPEHUPOBBUHUTE BB3IACHCTBUSA (CpemcTBa, MeTomd W (GOpMH), W paldOHAIHATA
OpraHu3anys Ha TOBa ChAbp>KaHHE BbB BPEMETO.

B cp3pgaBaHeTo Ha Hamara METOIWKA, IUTAHUPAaXMe BB3IEHCTBUETO B TPH
OCHOBHU HHBA:

. MakpocTpyKTypaTa Ha CIOPTHATa TPEHUPOBKA - 00XBaIlla MAaKPOIIUKIINTE Ha
TPEHUPOBBYHHS NPOLIEC (IOTYTOAUIIHNA U TOAUIIHH).

. Me3zocTpykTypaTa Ha CIIOpTHaTa TPEHHPOBKA - 0OXBalla ME3OIMKINTE Ha
TPEHUPOBBYHUS TIPOIIEC € MPOABIDKUTEITHOCT 0T 20 10 40 mHU.

. MukpocTpyKTypara Ha CIIOpTHaTa TPEHUPOBKa - 00XBallla MUKPOLIMKIIUTE Ha
TPCHUPOBBUHHUA IIPOLCC OT 7 AHH, KOUTO BKIIIOYBAT HAKOJIKO TPCHUPOBBYHU
3aHUMaHUSI.

B umcro mpmiokeH acmekT H3TPaKIAaHETO Ha CIOPTHATa TPEHUPOBKA
3aloyBa OT MAaKpPOCTPYKTypaTa, T.€. OT CTpaTerM4yecKuTe e Ha Mpoleca Ha
CHOPTHOTO YCBBBpIIeHCTBaHe. OT AMIAaKTHYEeCKa TJEAHAa TOYKA HM3yYaBaHETO H
M3CIIeIBAHETO Ha CTPYKTypaTa M (PYyHKIIHMOHATHATA OpTaHM3aIHsI Ha TPCHHUPOBbUHHS
MpoIiec 3a104YBa C HEroBaTa MUKPOCTPYKTYpa.

IMocTposiBaHeTO HA MUKPOIMKIM O€Ille eHa OT Hal-OTTOBOPHUTE 3aJauu B
METOJIMKaTa Ha CIIOPTHATA TPEHHPOBKA HA €KCIIEPHMEHTAHATA TPyTa ¥ U3UCKBAIIe
OTTOBOP HAa HAKOH BBIIPOCHU OT MPUHIHUIIHO €CTCCTBO. Haii-uecto TPCHUPOBBYHATA U
chbcTe3aTelHaTa JEHHOCT OpraHM3UpaxMe B paMKUTe Ha 7 JHM OT pa3iuyeH THIIL.
Uznoms3BaxmMe crieqHUTE BUAOBH MUKPOLIUKIIH:

» BpalOoTBaIIM MUKPOLIMKIIH,

»  yIapHU MUKPOIMKIIH,

» BBBEXKIAIIN IUKIN B TPU BapHaHTa

v/ BBBEKJAll MHKPOLHMKBI C pa3ToBapBanl (Bb3CTAHOBHTEJICH)
Xapakrep;

v/ BBBEK/IAll MUKPOIIUKBJI ¢ TOHU3UPAIL XapaKTep;

v

BBBEX/1all] MUKPOLIMKBII C MOJICTIEH XapaKTep.

IIpy cbCcTaBsSIHETO Ha TPEHUPOBBUHATA M[pOorpaMa Karo ISUI0 M IIPU
IIOCTPOSIBAHETO HA BCEKH MUKPOLMKBJI CIIA3BAXME CIIEJHUTE METOUYECKHU ITPABUIIA:

MuHuMyM ABa NBTH CEIMHYHO Ja CE IMPOBEXKAAT TPEHUPOBKH C OKOJIO
MIPEETHO WIPOBO HATOBApBaHE, XapaKTEpHU C TOBAa, Y€ HATpylaHara ICUXO-
¢du3nuecka ymopa npoIbikaBsa JiBa - TpU JIHU cJie]] TOBa;
MuHMMYM J1Ba IIBTH CEMHYHO Ja PalOTAT 3a pa3BHBaHE HA CWJIOBH M OETOBH
BB3MOKHOCTH;
CrpueraBaHe Ha TOJIE€MH UTPOBH HATOBApPBAHU C HATOBApBaHEe Upe3 CHEIHATU3NPaHU
W CHoMaraTeHH TPEHHUPOBBYHU YIPAKHEHUS B 3aBUCUMOCT OT Opos Ha
TPEHUPOBKUTE B CEAMUYHUS MUKPOLUKBJI,

KonkoTo 1 106pa aa e nporpamara 3a 0TOOpHa MOATOTOBKA, Ts HE MOXKE /1 €
aJieKBaTHa Ha WHANBHAyaJHUTE TOTPEOHOCTH Ha OTAEITHUTE ChCTEe3aTeNd Ja
pa3BUBAT CBOSITA KOHAMLINS;

13



PaBHOMEpHOTO JjIeKO OsiraHe 5.5-6min Ha KHWIOMETBD BIHSAEC MHOIO
ONaromnpusTHO BBHPXY pasTPAXKJTAHETO HA HATPYIMAHUS JIAKTAT OT HHTECH3UBHHTE
TPCHUPOBBYHU M ChCTE3AaTCIHH BB3JEHCTBUs. TakoBa HAaTOBapBaHE CTHMYJIHPA
ChpJcUuHaTa W JAMXaTelHaTa JEeHHOCT, AaKTUBUPAa acepOOHUTE MEXaHW3MH B
MYCKYJIHUTE KJIETKM W OKa3Ba OalaHCHpal[o BIMSHHEC BBbPXY CHIOKpPUHHATA W
LEHTpaHa HEPBHA CUCTEMA.
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AHAJIN3 HA PE3YJITATUTE

B T'JIABA TPETA ca npencraBeHH pe3yJTaTUTE W aHAIW3a OT HAIPaBEHOTO
W3CTIe/IBaHe.

B3AVMMO/IEICTBUE MEXIY INIOKA3ATEJIMTE
OCUT'YPABALIIN IIPUPBCTA WU HHUBOTO HA ®OUSHNYECKATA
HOATOTBEHOCT IIPU ®YTBOJIMCTH HA 12-14T'. BB3PACT

[Ipu HacouBaHe HA BHUMAHUETO KbM OTPEICIISIHE TEMITIOBETE Ha pa3BUTHE HA
(m3nueckuTe KadecTBa Ha (yTOONMCTHUTE OT Ta3W BH3PACT YCTAHOBHXME KaKBU
BIMSIHUSL OKa3BaT OTACTHHTE CTPAaHW HA CHOPTHaTa MOJrOTOBKA, HWUBOTO Ha
(U3NYECKUTE KaYeCcTBa U TAXHATA PYHKI[MOHAITHA TIOJrOTOBKA.

B nono0Hu ciyyan criopTHaTa cTaTUCTHKA OOpaBH KaKTO ¢ OOMKHOBEHATa
MpaBOJIMHEWHA KOpenanus, Taka W C MHOXecTBeHata. KakTo € W3BEeCTHO
KoeuIMeHTa Ha Kopenamus (1) e 3aBUCH He OT €IWH, a OT HIKOJIKO IMOKa3aTely,
MOpajv KOETO M3I0JI3BaMe OOMKHOBEHATa MHOXKECTBEHA KOPEIaIusl.

I'pynmute ¢ KOWTO pasmojaramMe ce¢ ChCTOAT OT HWIPaydd, KOWUTO HAMAT
(hopMupaH OKOHYATEJIEH MOCT BB (PyTOONa. TOBa HU TO3BOJIM J1a T Pa3NpPEACIUM B
JIB€ OCHOBHU I'DYyIIU:

[TppBa rpyna — 3auTHULW |
Bropa rpyna — Hanagarenu.

[MpeaBapuTeaHO YTOYHEHHUTE MABaACCET W MET Tokaszarens (Tabm. ) 3a
MPOCIIEISIBAHE PA3BUTHETO HA (DU3MYECKUTE BBH3MOXKHOCTH HAa (PYTOOIUCTUTE MO
MPeBAPUTEITHHUS CTATUCTUUCCKH aHAIN3 TM0Ka3aXa BUCOKU CTOWHOCTH HAa UTPAYUTE
(Tabm. 1).

ChIIOCTaBIMKM  OTIOCIIHUTE TECTOBE C€ BIKAA, Y€ 3al[UTHHUIIATE
MIPEBB3X0K/IAT HATIAIATENIUTE TI0 AHTPOITIOMETPUIHHUTE TIOKA3aTeNN, MaKap pa3iinKaTa
na e Manka (B pecra 1,9 cm., a B Ternoto, 1,7 kr.).

W nnnexcosus nokazaten (BMI) npu Hanmagarenurte € mo-HUCHK OT TO3U HA
3alUTHULIUTE.

Cxkopocrtaute ynpaxHenus (Ne 4, 5,6, 11, 12, 13, 14, 17, 18 u 19), Bcuuku ¢
M3KIIFOUEHUE Ha OSIraHETO Ha MSCTO € OIopa ca 1mo-100pH 1pu Hanagarenure. Tosa e
OYaKBaHO, KaToO C€ MMa MpEeJBUJl T€HETHUKAaTa B Pa3BUTHETO Ha CbhCTE3aTEINIUTE,
OpUEHTHUPAHU KbM ChOTBETHHUS UTPOBHU MOCT, KAKTO U IICUXOJIOTMYECKATa Hariaca Ha
CIIOPTUCTUTE KBM XapakTepa Ha M3BBPIIBAaHATA 110 HWHTEH3WBHOCT |
MIPOIBIDKATETHOCT (pr3udecka padoTa.

15



B Texuuueckure mokaszartenmu (Ne 7, 8, 9 u 10) u3BBpUIBAHM C TOIIKA,
pPa3IUKUTE B IMOJ3a HA HANaJaTeIUTE ca 3HAYUTENHO MO-TojeMH. ToBa OCOOCHO
MHOT0 3acsira TecT Ne 8 , innHOMC”, MPU KOUTO OCBEH YMEHUETO Ja C€ BOJU TOIKAaTa
ce W3UCKBa M Hanmuuue Ha Obp3uHa. OOpatHO B TecT Ne 9, ,Obp3a pa3msiHa Ha
IToAaBaHUs /TTacoBe/” pasIuIrsITa ca MUHUMATHH, HE3aBUCHMO, Y€ OT HaIlagaTeIInTe
MOJKE JIa C€ OYaKBaT MO-A00pu pesynraTd. ToBa mpuOirrkaBaHe HA HUBATa HA TE3H
TECTOBE JIONyCKaMe, TIOpagdl BCE OIIe HEYCTAHOBEHWTE WIPOBH IIOCTOBE W
METOJINKAaTa 32 TPEHUPOBKA. B Mo-KbCHHUTE BH3paCTOBU IPYIH H OCOOEHO ITPH MBIKETE
TO3W TPOIEC CE KOHTPOJIMPaA MPESIUMHO OT TPEHBOPHUTE, KOUTO HACOYBAT CBOUTE
BB3MUTAHUIM KbM IIOCTOBE, KOUTO Ca ChbOOpa3eHU C Bb3MOKHOCTUTE HA OTOOpA MITH
HEO00XO0IUMOCTTA OT UI'PadyH, KOUTO MOTAT J]a MTPasiT Ha HAKOJIKO MOCTA.

CxopoctHo-cunoBute tectoBe (Ne 15, 21, 22 u 23), xapakTepuzupaiure
HaJIMYUETO U HA JBETE ChCTABHU, CHJIA M CKOPOCT (MOIIIHOCT), OTHOBO Ca C IM0-100pH
[TOKAa3aTeN! MPH CKOKOBUTE TECTOBE, BEPTUKAJIEH OTCKOK OT MSCTO C Max Ha phIETe
(pazmuka 1,4 cM., Ipu METOPHHS CKOK OT MSICTO M B CKOKA Ha IBJDKMHA OT MSCTO —
1,8 cm). Makap na ChIIECTBYBAT PA3IUKH MEXIY NIBETE UTPOBU (GOPMHU U T€ HE ca
CBIIECTBEHH, KOETO OIIE BEAHBK MOTYEPTAaBA BH3MOKHOCTUTE 3a 3aMEHSIEMOCT Ha
UIpayvuTe MO NOCTOBE U U3PAaBHEHUTE UM (PU3NUECKHU KaYeCTBa.

B Osranmero Ha 30 M. Cpelly HAaKJIOH, KbJETO CE€ W3HUCKBAT IMOMYEPTaHO
CKOPOCTHM M CHJIOBH KauyeCTBa B M3BECTHA CTENEH W IHPOSIBICHHE Ha CHJIOBA
M3JIPBXKIIABOCT pa3iukara € HechbimecTBeHa (0,21 ¢) m He MOXe Ja ce cuuTa
JIOCTOBEpHa Mexay ABere rpynu. pyrusar nokasaren, tect Ne 20 ,.cpennara
IBJDKMHA Ha KpadkuTe npu OsraHe Ha 20 M.” moka3Ba MO-TOJSMa JIbJDKUHA MPH
Hamagatenute (¢ 3,3 cM), KOETO OTTOBaps Ha XapakTepa Ha JBUTaTeIHaTa JACHHOCT
mo BpEME Ha wurparta. OyakBaHO HanmagaTrejiuTe HUMaT MO-TOJSAM IMICPUMETHP Ha
JICHCTBHE PU CBOUTE MTPHJIBHIKBAHHMSI, OTKBICTO H1Ba U (DOPMUPAHETO Ha T0-IbJraTa
Kpauka NpH TAX. 3alIUTHULHUTE WIPasT Ha I0-MaJKa IUIOL] W BEPOATHO ca
MPUBUKHAIN, Ch3AaJM Ca TAaKbB JIBUTATENICH CTEPEOTHII NPU KOWTO ABIraTra o
pasmep OeroBa Kpauka HE € HEOOXOJMMa, B M3BECTHH Cllyyau Ipedella Ha
MPAaBUWIHOTO NPHUIBM)KBAaHE W MapHpaHe ACHCTBHATA HA Hamajaliusl MPOTUBHHUKOB
urpad.
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JocToBepHa
Neo [MoxazaTerH JamuT- | Hamamga- PasTHKA
HMILH TEeaIH t Pt

1. PrcT (cm) 148.3 1464 2.70 0,993
2. TenecHo Termao [(kg) 43,4 41,7 2.79 0.994
3. Hunexc (BMI) 19.8 19.5 2.63 0,991
4. Barane Ha 15 M. 0T BHCcoOK cTapT (5] 3,09 2,88 2.30 0.978
5. Barane ua 30 M. oT BHCOK cTapT (5) 5,42 515 2,80 0,994
5. Barane xHa 60 r. oT Bicox cTapT(s) 9,45 9.38 2.87 0,995
7. Tect .Tapamexka” (c Tonxa) (=] 309 30,0 2.67 0992
3. TecTt .HamHolic” c Tonka (s) 30.5 26.8 2.78 0,994
9. Brpza pasMAHA HA NoJaBaHHUATA [5) 28.2 25,1 2.30 0,978
10. [MNogarpaHe TONKA Me¥ IV cThIOaTaTa [(n) 25 29 2.52 0,988
11. Tecrt .Tapamexka” Oez TonkKa (=) 26,8 26,0 2.80 0,994
12, Tect HanHoic” Gez Tonka (5) 20,7 19,9 2.87 0,995
13. BAaraxe go gea KoHVCa (5] 13.1 12,7 2.51 0,987
14. | Baraxde no creabn Ha 10 cremana (s) 2,26 2,15 2.59 0.2990
15. Baraxe #Ha 30 M. cpenry HAKIOH (5] 5,33 5,21 2.94 0,996
16. | .Copanxa” 5 x 50 r. (s) 43,17 41.11 2,93 0.993
17. HecToTa HA GAraHe Mexd gy Neiiwi (n) 25 31 3.02 0,997
18. BaraHe B .Jemxama” cTreada (s) 46,2 42,9 3.12 0,998
19, BAaraHe Ha MACTO C onopa [(n) 30 27 2.65 0,991
20. CpeaHa IBTHHHA HA KPaYKHTE TIPH 143.1 146,.4 2,97 o997

gAraHe Ha 20 M. (L]
21. BepTHKaneH OTCKOK OT MAacTo[cm] 37.4 38.8 3.01 0,997
22. | MeTopeH CKOK OT MACTO ((C1n) 7.45 7.88 3.50 0.999
23, CKOK Ha IB/LEIHA OT MAcTo [cm) 170.8 172.6 3.72 0.999
24, buaHYecKa paboTocnocoBHOCT

[(PWCi7a) 960 1180 2,94 0.996
25. MakcHmManHo noTpeSaeHHe HA

wucaopog (MITH. L/min) 3.05 3.60 2,98 0,997

Taoaumal

I[BaTa INOCJICAHU B U3CJICABAHETO TECTA Ca (1)I/I3I/I‘IGCKaTa pa6OTOCHOCO6HOCT,

npencraseHa or PWC170 n makcumanHoTo motpebienue Ha kucnopon (MKID).
KaxTo e n3BecTHO 1 710 cera Bce olle HsIMa KaTeTOPUYHO OIpe/esIHe Ha MOHATHETO
»pu3ndecka pabOTOCHOCOOHOCT”, HE3aBHCHMO OT MHOIO  aBTOPHUTETHHTE
onpenenenuss Ha aBTopu kato AnoxuH, I[1.K.(1973) u bopunkesuu, B. E. (1982),
KOUTO sI OTPENENAT KaTo: ,,ABJICHUE ChC CIEU(PHUUCH XapaKTep, UMallo BbB BCEKH
KOHKpPETEeH CIy4aid CBOM OTIMYUTEIHM MPHU3HALM, KAKTO M OpraHU3MpaliuTe ce 3a
HeiHOTO oOe3nevyaBaHe (QYHKIMOHAIHNA CUCTEMHU .

Pesynrarture B HameTO U3CNeaBaHE ca OJIM3KH JI0 MMOJOOHU OIOBECTEHU OT
npyru aBropu ([anmmun, 2015; Angnrees, 1999; Lan, 2006; Willams, 2005), Ho
MMOKAa3BaT MPEJAUMCTBOTO Ha Hamajaarenure. To3u XapakTepeH Oeler € OCOYeH U OT
JI. Kpwcrer, 2005, Mangancku, 1986, Yovanovic, 2011, [lamapaun, 2008, xourto
YCTaHOBSIBAT HSKOJKO XapaKTePHH OCOOCHOCTH BHB (PU3MUECKUTE JCHCTBUS Ha
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Hamajatenute u 3amutHunute: 1. Hamagatenure m3amunasat cpenuo ¢ 500-600 m.
MO-TOJIEMHM PA3CTOSIHUS OT 3alUTHUIMTE TpH urpa 0e3 Tomka. 2. ChIIOTO €
peructpupano u mnpu urpara c tonka — 400-500 M. 3. HuBoTo Ha myncoBara gyecToTa
[0 BpEeME Ha Urpa € MO-BHCOKO NP HamagaTesuTe, Mo-0bp30 CE BH3CTAHOBSABAT,
KOHIICHTpAIMATa Ha JIJAKTAaT B KPBBTa € IMo-HucKa (6,0 — 6,2 MMOJ/1), TOKaTO TpH
3AIUTHULIATE € 3HAYUTENIHO To-BHCOKO (7,5-8,1 mMmon/m). ToBa moka3ma, de
3alIUTHUIIATE W3BBPIIBAT MO-CHEPTUYHU JBIDKCHHS IPH CBOUTE JCHCTBUS OT
Hamnajgarenurte. 3a oTOeNsA3BaHe €, Ye BCHYKU WU3CIICIBAHU MMOKA3aTeIH UMAT BUCOKH
KPUTEPUHU Ha JOCTOBEPHOCT OMPE/ICIICHHU C TOMOIITA Ha ,,t” KPUTEPUS U ChOTBETHUTE
My cToiHOCTH Ha “Pt” moka3zatens, kouto ca Hax 0,9%.

Y CcTaHOBEHUTE MTOKA3aTENIN ONPENEIIAIM HUBOTO HAa GU3MUECKUTE KauecTBa,
TEXHUYECKUTE BB3MOXKHOCTH M (pu3nyeckara pabOTOCIIOCOOHOCT Ha OpraHu3Ma Ha
nojapacrammre GpyTOoInCTH, IOKa3Ba, Y€ ChIIUTE ca J0CTaThUHO 100pe MOJATrOTBEHU
3a MPEACTOAIIMTEC TPCHHUPOBKHU B CIACABAIIMTE BB3pAaCTH M MOraT aa I[IOHACAT
MNPECABUACHUTEC 3a TAX TPCHUPOBKH. Ot Apyra cTpaHa, T3 KOHCTaTallu U3pas3saBaT u
OMOJIOTUYHOTO — €CTECTBEHOTO PA3BUTHE HA OPraHU3Ma, opaau (Gaxra, ye Bb3pacTra
Ha u3cnenBannutTe GyTOoIUCTH € MHOTO HUCKA (12-14 r.), KOeTo mpearnonara npossa
Ha MO-TOJISIM MPOLIEHT OT €CTECTBEHOTO MM Pa3BHTHE, a HE TOJIKOBA KaTO IUIOAHA
TPEHUPOBBYHATA ICHHOCT.

B Tasu Bpb3Ka HHE HACOYMXME MO-HATATHIIHUTE CH H3CICIBAHUS KbM
YCTaHOBSIBAHE Ha B3aMMOBPBH3KHUTE MEXKIY OTICIHUTE IMOKa3aTead Taka, 4e Ja
OMPEIEIAM TAXHOTO BIUSHHE BbPXY HHBOTO HA €CTECTBEHOTO pa3BUTHEC Ha
(PM3UYECKUTE U TEXHUYECKUTE KauecTBa Ha (PyTOOIHCTHUTE.

Crpykrypa Ha mokazarenute (opMmupamy ¢pu3nveckara W TeXHHUYECKaTa
MOATOTBEHOCT Ha PYTOOIMCTUTE 3AIUTHHULIH

[Ipu ¢yrdéonmcTuTe 3amMTHUIM (TaON. 2) W3MOJI3BAHUTE JIBAJECET U IIET
nokazaresst GOpMHpAT ISIT0CTHATA MHOTO(AKTOPHA BPb3Ka MEXKIY TSIX.

B 3aBUCHMOCT OT HUBOTO Ha a0CONIOTHHTE CTOMHOCTH Ha KOe(UIIMEeHTa Ha
Kopemnarus (r) cMe MPUeNd OHE3H OT TIX, KOUTO UMaT HE MO-MaJIKH OT ,,3HAaYnMUTe”’
, KOWTO TIoKa3Ba cTernenHa ctoitHocT ot 0,5 10 0,7 % koeduneHT Ha Kopenanysl.

AHanm3upailkid  B3aMIMOOTHOIIEHUSTA  MEXAY OCHOBHHTE  TECTOBE,
W3MOJI3BAaHM B M3CIEIBAHETO W OTHASNHATE (DU3WYECKH, TEXHHYECKH U
(usnonornyecku mokaszarenu (Tabdi. 2) yctTaHOBUXME, Ue B3eTaTa 3a 0a3a 3HAYMMOCT
ot 0,5 koeHIIMEHT Ha KOpPENAlKs CBhP3Ba MHOTO OT TSAX B HEMOCPEACTBEHA BPb3Ka
Ha 3HaYMMOCT ¥ BiusHHE. OCOOEHO CHMIITHA, MHOTOOPOWHHN M 3HAYMMHU BPB3KH UMAT
PBCTOBHUS TECT, KOMNTO € BbB BPh3Ka C JCCET IOKa3aTels, XapaKTepu3nupalld KakTo
CKOPOCTHHTE Ka4eCTBa Ha UIPAaYUTe, Taka U CKOPOCTHO CHJIOBHTE UM Bb3MOMXHOCTH.
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[llupoko cBBp3aH C eOUHANECET TOKa3aTelisi € TEeCThT XapaKTePU3UPAILl
CKOPOCTHHUTE Bb3MOXHOCTH Ha (pyTOonmcTUTe — OsiraHeTo Ha 15 M OT BHCOK CTapT.
OcBeH cbe ckopocTHHTE Mokazarend (tect Ne 5, 6,, 11 u 12) Toit kopenupa Ha BUCOKO
HUBO C TEXHUYECKHUTE, KaTO BJIAJICEHETO HA TOMKATa U APUOBIBT (TecToBe 7 U 8).

CyMapHOTO BB3JCHCTBHE Ha Te3W I[OKA3aTeNd, NpPEd  BCHYKO
TPEHUPOBBbYHATA paboTa 3a TIXHOTO H3rPaKJIaHEe, MHIAUPEKTHO OKa3Ba BIIUSHUC
BbPXy TEMIIa Ha NMPUPBCT U Pa3BUTHC HA OTICIHUS WHIWBUI, KaTO KbM YHCTO
TCHETHUYECKUTE, BPOJCHU JAJCHOCTH MNpHUOaBsi M Pa3BUTHETO Ha (PUIMUCCKHUTE
BB3MOXXHOCTH Ha OpraHu3Ma M MycCKylarypata. Makap ¥ TecT IOKa3Balll
MaKCUMAaJTHUTE CKOPOCTHH KauecTBa HAa UTPAYKTE, TOU € CHITHO CBBP3aH C MOKa3aTels
3a M3APHKIUBOCT — ,,COBATKOBOTO Osirane Ha 5 X 50 M. (r=0,511).

[IpaBu BieyatieHue ChIUIO rojsiMaTa 3aBUCMMOCT Ha TECTa 32 U3APBKIMBOCT C APYTH
necet mokazarens (Tabmn.3), KOHTo Kopennpa MHOTO J00pe ¢ Te3H 3a MPOSBICHUETO
Ha Obp3uHara (mokazaten Ne 4, 5, 11, 12), u ckopoctHO-cuiioBuTe (mmokaszaren Ne 15,
22,23). KauecTBOTO Ha TO3M TECT 3aBUCH OT PhCTa MpH noaoopa (r = 538), 1o ronasma
CTCTNICH OT (YHKIMOHAJHATA IOJArOTBEHOCT Ha (yTOONHMCTUTE, W3pa3eHa upe3
nmokazarenure 3a (Qusnyecka padorocmocoOHOcT (r = 583) w MakcumanHarta
KHciopoaHa koHcymanud (r = 561). Hanmuunero Ha mocienHuTe JBa MOKas3aTes,
XapakTepu3upany Gundeckara padoTocrocoOHOCT Ha OpraHU3Ma Ha CIIOPTYBAIUTE
ce mpuema ot yuenute (Castelo, Gibson, 2009, Mateev, 1962) kato curypeHH oener
1 BaKHO yCJIOBHE 32 Pa3BUTHE U HA OCTaHAJIUTE (PU3NUECKH KauyecTBa, OCOOCHO TE3U
CBBpP3aHM C IMposiBaTa HA H3APHKIMBOCT. TOoBa € BaKHA IMPEIINOCTaBKa 3a
BB3MOKHOCTHTE Ha OpPraHM3Ma Jia Pealn3upa CBOMTE KayecTBa, Ja BIOXKH LIEIHS CU
HAJIMYCH ABUTaTCJICH IIOTCHIUA U €THOBPEMEHHO C TOBA a OCUTYPU Bb3MOXKHO Hail-
OBp3 Mpollec Ha Bh3CTAaHOBSIBAHE, KAKTO 10 BpeMeHa PU3HMYECKOTO YCHITUE, TaKa U T10
BpeMe Ha Bb3cTaHOBUTENHHUs niepuoa. Muoro aBtopu (Tschiene, 1988, Schepard,
2004, Joranovic, 2011, Isx, 2006, Texounckuid, 1976) cuurar, ye moka3aTeIUTe 3a
OLIeHKa Ha (U3NYECKUTE U aepOOHHUTE BB3MOKHOCTU Ha opranusma (Ne 24 u 25) ca
TSICHO CBBP3aHU C HUBOTO Ha M3APBKIMBOCTTA XapaKTEpU3UpPalLla TO3H TECT.
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Ta6muma 3

Kopesnanuona
3aBHCHMMOCT

z
[

INokazaTtenu

PxcT (cm)

TenecHo Tersno (kg)

Hugekc (BMI)

Baraxe Ha 15 M. OT BHCOK cTapT (s)

Baraxe Ha 30 M. OT BHCOK CcTapT (s)

Baraxe Ha 60 M. OT BHCOK cTapT(s)

Tect . Tapanexka” (c Tonka) (s)

Tect . UauHoiic” c Tonka (s)

N B Il Bl R Bl e i e

Bbp3a pasMAHa Ha NoJaBaHUATA (s)

10. | lNogaBaHe TonmKa MeXxAy cTbnanara (n)

11. | Tect ,.Tapanexka” 6e3 Tonka (s)

12. | Tect .MauHoiic” 6e3 Tonka (s)

13. | Baraxe go aABa KoHyca (s)

14. | Baraxe no cTuaA6M Ha 10 cTenana (s)

15. | Baraxe Ha 30 M. cpely HAaKaOH (s)

16. | .CoBanka” 5 x 50 M. (s)

17. | YectoTa Ha 6AaraHe Mexay neiku (n)

18. | Barasxe B ,s1exxama” creaba (s)

19. | Baraxe Ha MAcTO c onopa (n)

20. | Cpeana aAB/MKHHA HA KPAaYKHTe Npy 6arade Ha 20 M. (£)

21. | BepTuKaseH OTCKOK OoT MAcTo(cm)

22. | MeTopeH ckok oT MAcTO (cm)|

23. | CKOK Ha AB/DKHHA OT MACTO (cm)

24. | dusuyecka paborocnocobHocT (PWCi70)

& (NS lolo|n|N|a|N|oN|o|Slo|o|n| (o olSE R[] ]e

25. | MakcuManHo noTpebaeHue Ha Kucaopog (MIIK, L/min)

Iloka3artenn, popmupamy GusnIecKaTa i TeXHHYECKATa MOATOTBEHOCT
Ha QyTOOJHMCTHTE HAaNaAaATeJ N

B®B Bropara rpyna uscieaBanu GyTOOIMCTH CME BKIIOYMIIN ChCTE3aTENINTE
3aeMallyl HamajaTelHd II0CTOBE. VIHTEpKOpENalMOHHUTE 3aBUCUMOCTH MEXITY
M3IMOJI3BAaHUTE OT HAc 25 TecTa MOKa3BaT CIOXHHM B3aMMOOTHOIIEHUS, KaKTO MpPH
JBOVKa CPaBHSBAHM TECTOBE, TaKa U IIPU U3MEPBAHE CTENEHTA HA 3aBUCUMOCT MEXTY
€IHa 3aBUCUMa IMMPOMCHJIMBA U HAKOJIKO HE3aBMCHMHU NPOMEHIIMBH OT Jpyra. Tazu
MHOX€ECTBEHa Kopenalus e noka3ana Ha Taomuma Ne 4. Jlo Te3u CTOMHOCTH ce cTUra
CJIeJl U3UUCIIABAaHE HA Y4aCTBAJIUTE B JIMHUSATA HA PErPECHs] HE3aBUCUMH IIPOMEHIIUBU

V=a+061x1+62 x2 u T1.H. 10 On Xn.

W3cnenBannuTe KOpENalMOHHN BPB3KU MEXAY OCHOBHHTE TECTOBE M (HOpPMHUPAITUTE
I'M TI0KAa3aTely ca IT0COYeHH B Tabinuma 4 u 5.

20



XapakTepHOTO NpPU HaNajaTeIUTe € TOBa, Y€ 3HAYMTETHO IMOBEYE TECTOBE MMaT
MHOTOOpPOWHU BPB3KU € U3CIEABaHUTe TokazaTenu. OOIIo MeT ca Te3H, KOUTO UMaT
Mexay 15 u 11 BKIIIOYeHH KBbM TAX MOKa3aTenu u Tosa ca: 1. bsaranero Ha 15 M. ot
BHUCOK cTapT ¢ 15 mokazarens; 2. baranero Ha 60 M. OT BUCOK cTapT ¢ 12 nokazarens;
3. CkoK Ha IBDKHHA OT MsICTO ¢ 12 mokazatens; 4. bsrane Ha 30 M. OT BUCOK CTapT C
11 nokazarens u 5. bsaranero Ha 1Ba koHyca ¢ 11 moka3zaTens.

Te3u pe3ynTaTu Mmoka3Batr, ye KayecTBaTa, KOUTO XapaKTEPHU3UpPaT TECTOBETE Ca B
rojasiMa 3aBUCHMOCT OT MHOTOOpOWHUTEe (akTopw, KOWUTO IO BpeMe Ha
TPEHUPOBBYHUS MPOIIEC TPsOBa Ja ce mMat B npeasun. Jpyru wetnpu tecta (Ne 1, 7,
16, 22) ca o BIMSHUE HA 10 ACBET IMMOKA3aTEIS BCEKH SAMH OT THX.

[IpeaBaputenHo TpsOBa ma OTOENSHKHM, Y€ pPa3BUTHETO Ha (UIHUECKHUTE U
TEXHUYECKUTE KAUueCTBa Ha HAMAATEINTE IIe MPEACTABIISABA MTPOIIEC, 3HAUUTEITHO IM0-
CJIO’KEH, OTKOJKOTO TOBA Ie € HeoOXOoauMo Tpu 3amuTHuiuTe. OT Apyra crpaHa
MPUCHETUHIBANKN C€ KbM €CTECTBEHOTO Pa3BUTHE HA MOKOYCHUTE KauecTBa, TE I
UMaT U MHOI'0 HO-BaXCH A4 B MPUPBHCTTA MM IO BPEME Ha MHOI'OrOJWIIHUS
TPSHUPOBBUEH MPOIIEC.

KakBu mokazatenu ca BkmtoueHd B TecT Ne 4 (15 M. ot Bucok crapt)? Tosa ca
MPEeJMHO CKOPOCTHH TOKAa3aTesd, KOMTO OTTOBapsT Ha ChINWHCKAaTa (hu3nvecka
JEHHOCT, MPOsIBSIBAHA OT HaNaJaTeJUTe 1o BpeMme Ha urpara. Kojiko MHOTOCTpaHHa €
MMOATrOTOBKATa Ha HAagaTeiid C€ BUXK/A OT Y4aCTBAILIMTC BB (bOpMI/IpaHCTO My O€CET
mokazarens 3a Obp3mHa (Ne 5, 6, 11, 12, 13, 14, 15, 17, 18 u 19), 3a Texanka nBa (No
7 v 8) ¥ TpH 32 CKOPOCTHA CHJIa Ha HOMHUTE KpaHuwm (Ne 21, 22 u 23).

Hpyr tect Ne 23, ckoKa Ha IBJDKHHA OT MSICTO 0OpbIlla BHUMAaHUE Ha Pa3BUTHETO HA
CKOPOCTHO-CHUJIOBUTE KauecTBA Ha JOJIHUTE KPAalHHULIM, MOIITHOCTTA HA U3ITbJIHEHUETO
Ha JBWIaTeNHUS aKT M CIHOCOOHOCTHTE 3a Obp30 HabWpaHE Ha CKOPOCT MpHU
craptupaneTo. Toii € B 3aBHCUMOCT CBILO OT [TOKa3aTeNnTe 3a JMHEHHA Obp3UHa, HO
MMa BIHMSHUE U OT T€3U KOUTO XapaKTepU3UpaT CKOPOCTTa Ha IPUABMXKBAHE C TOIIKA,
T.e. C TEeXHUKaTa Ha TAXHOTO M3MbIHEHHE (,, [apanexka” u ,,MnuHounc™). Tyk ce
BKJIFOYBA W TOKazaTens ,,PBCT’, KOWTO € XapaKTepeH 3a ChCTE3aTeNIUTe OT Te3U
[MOCTOBE C BUCOK KOe(HIIMEHT Ha Kopenamus oT 555% U CBbp3aHa €CTECTBEHO C TE3U
[MOKAa3aTeNN 3a CKOPOCT U IBJDKMHA Ha KpaukaTa. KakTo € M3BEeCTHO TS € B Npska
3aBUCHMMOCT 3a NPEOJOJsIBAHE HA PAa3CTOSIHUETO, T.€. OT CWiIaTa Ha JOJHHUTE
KpaiHUIM, C KOSATO Ce U3BBPIIBA TOBA JeiicTBue. Jpyr mokasareneH TecT € OAraHeTo
Ha 60 M. OT BHCOK cTapT. HeroBoto HUBO € CBBP3aHO C HAIMYHUTE CHIIOBH KayecTBa
Ha MYCKyJIaTypaTa 0 JOJIHUTE KpallHUILIHU, OT YECTOTaTa Ha JBI)KEHHUATA U TEXHUKATA
Ha U3MBITHEHNETO My. M TyK 1I0JI0OOHO, Ha TIPEIUIITHATE TECTOBE, KAYECTBOTO MY € B
rojisiMa 3aBHCHUMOCT OT CIIOCOOHOCTTa Ha WIpava Jia pa3BUe JIMHEHHa CKOpPOCT
(nokazarenure OsraHe Ha 15 m 30 M. ,Tapanexka” u ,JnuHouc” 0Oe3 TomKa,
IBIDKMHATA Ha KpadKara, ¥ BCHYKU TOKa3aTenu, (JOpMUpPaIIi CKOPOCTHO-CHUIIOBUTE
KadecTBa Ha (yTOonucTa (mokazatenu Ne 21, 22 u 23).
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Tabnuma 5

JaImHTHHITH
Ne lMokazaTemH Kopesraunona
3aBHCHMOCT
1. Prct (cm) 10
2. TenecHo Terno (kg) 1
3. Hupewc (BMI) -
4, Barade Ha 15 M. 0T BHCOK CTapT () 11
5. BAarade Ha 30 M. OT BUCOK cTapT (5] 7
6. Barade #Ha 60 M. oT Bucok cTapT(s) 9
7. Tect .Tapanexka” (c Tonka) (s) 11
8. Tecr Haureiic” c Tonka (s) 3]
9. bBrp3a pasMAaHa Ha NOJAEAaHHATA (5] -
10. | [NogaeaHe TONKA MeXAV CTBIANATA (1) 1
11. | Tect .Tapaaexka” Gez Tonka (s) 8
12. | Tecr .Haunofic” 6ez Tonka (s) 5
13. | BaraHe oo ABA KOHYCA (5) 2
14. | Baraxe no cTea0K Ha 10 crenana (s) 7
15. | Baraxe Ha 30 v, cpenyy HAKAOH (5] 3]
16. | .Copanka”5 x 50 M. (5] 10
17. | HectoTa Ha BAraHe Mex gy NeAKH (n) 4
18. | Barade B . gexama” cTeAGa (5) 6
19. | BaraHe Ha MACTO ¢ omopa (n) 4
20. CpeaHa ABMXMHA HA KpadKUTe Npn darade Ha 20 M. (L) 2
21. | BepTHKaneH OTCKOK OT MAcTo[cm) 4
22. | [leTopeH CKOK OT MACTO [cI11) 7
23. | Crox Ha ABAHMHA OT MACTO [cm) 10
24, | @uaudecka paboTocnocobHocT (PWCim0) 3
25. | MakcumManHo noTpednenne Ha kncnopog (MITK, L/min) 3

HHTepecHO e TOBa, 4Ye ce BKJIIOYBAT M TaKWBa, KOUTO XapaKTepH3HPAaT
aepoOHUTE BE3MOXKHOCTH Ha OpraHn3Ma, KakKBHTO ca ,,COBAIKOBOTO Osirane Ha 5 x 50
M.” 1 pu3mueckaTa paboTOCIIOCOOHOCT HAa OPraHNU3MA.

BB3MOKHOCTHTE J1a e BHUKHE B ChABPKAHUETO HA TecToBeTe ¢ Mo 11 mokasarens
(Ne 5 u 13), xakro u Te3u ¢ aeset mokasarens (Ne 1, 7, 16 u 22) ca npegocTaBeHH B
TalbauIa 5, KOeTo 1aBa cBO0O/Ia 3a TAXHATA HHTECPIPETAIHSL.

AHanM3upaliKy KOpeNallMOHHHUTE BPB3KM Ha TECTOBETE C HM3IIOJI3BAaHUTE B
M3CIIeIBAHETO MOKA3aTe M PaBH BIICYATICHUE CHITHATA 3aBUCUMOCT Ha ITbPBUTE OT
BB3MOKHOCTHTE HAa WrpadyuTe JAa TMpOSBAT JuHeiHa Obp3uHa. C Hal-MHOTO
MOBTOPECHUA B €AMH TECT Ca TE3U, KOUTO XapaKTCPU3UpaT CKOPOCTTa HA TPUABHUKBAHE
30 m. ot Bucok ctapt (10 0p.), rect Ne 4 — 6sraneTo Ha 15 M. (9 6p.), 6sraneTo Ha 60
M. ¢ 8 Op. TTOKazaTens u ap.

MHuoroOpoiiHUTE TMOKa3aTenn W3rpaKIamld JajJeHHs TeCT HWMaT CBOSA
OTHOCHTEJICH MPUHOC B YCHBBPIIEHCTBAHETO HA WTPAYNTE W BIMSAT HA TEMIAa Ha
Pa3BUTHETO MY B MO-IABIBI IEPUOJ OT Bpeme, 2-4 ToTuHM.
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Ennu oT Hali-HaTOBapeHUTE TECTOBE C MoKa3aTenu (Opost Ha BKIIOYCHUTE B
TecTa IOKAa3aTeNd, KOUTO TO HISCHTH(HIMpAT) ca NPEJACTABUTEIH Ha JMHEWHATA
Obp3uHa Ha urpauute (TectoBe Ne 4, 5 u 6). Makap U C TO-HUCKH KOpEIAllMOHHH
CTOWHOCTH, OOMMAT WM Opod WMa MHOTO TOJIIMO BIIMSHUE MPH OIPEICIISTHE
3HAYMMOCTTA Ha TECTA 332 KAYECTBOTO HA UTPATa, ¥ MOJIIOMAraHeTo Ha €CTECTBEHOTO
— OMOJIOTUYIHO pa3BUTHE HA TeMIIa Ha pu3HUeCKHUTe KadecTna (¢ur. 7).

Z21
16 20
23
13 15
22 11
11
16 8
8
14
7 7
13 6
5
11
4
8 +
7 1 1
E 15 M.BMCOK CTApT E E 30 M. BMCOK cTapT E i 60 M. BUCOK cTapT E
TecT N2 4 TecT N2 5 TecT N2 6

YecToTa Ha MoKa3aTeJIUTe B eAHH TecT. TecT N2 4,
BaraHe Ha 15 M. - oceM nokasaTend, TecT Ne 5, 6arasde Ha 30 M. -
AeBeT nNokasaresa U TecT N2 6, oceM nokKasaTeJs.
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Moka3aTeaun, dopmupamm ¢unyeckaTa M TEXHHYECKATA IMOATOTBEHOCT HA
(pyTOoMCcTHTE HAMAZATETH

Odurypa 8

PasH4YHA B 3HAYHMOCTTA Ha OTAE/HHTE TECTOBE BAHAEIH HA PHIHIECKHTE M TEXHHYECKHTE KAYeCTEa Ha
by TGOIMCTHTE ,3AIMHTHHL K" ¥  HanagaTrean”

Ha ®wur. 8§ moka3pame pa3iuuusara B 3HAYUMOCTTA Ha OTICIHUTE TECTOBE
BIIUSICINY HA (PU3NYCCKUTE U TEXHUUYECKUTE KauyecTBa Ha ()yTOOIUCTHTE ONPEACICHH
KaTo ,,3alUTHUIN " ,Hamajaarenu’ . Hamuie e rojgsMa CTeneH WIACHTUYHOCT MPHU
ompejeNisiHe BIUSHUETO HA OTACTHUTE TECTOBE W TEXHUTE CHCTABHU CIIPSMO
roJeMHHAaTa Ha MPUHOCHT MM B Pa3BUTHETO HAa TEXHUYECKUTE M (U3NUESCKUTE
kadectBa Ha ¢yroonucture. C Ha-roysiM NPUHOC W TIPU JBETE€ TPYNH WUIrpadu
(3ammTHUIM W Hanagarenw) € Tect Ne 6, choTBeTHO ¢ 6,6 u 6,88% nsut. Acucrupar
My OTHOBO JIBaTa MoKa3aTelis 3a JUHeHa Obp3uHa, TecT Ne 4 u tect Ne 5, KOUTO U B
JBeTe TPy QyTOOIMCTH UMAT MHOTO BUCOKH CTOWHOCTH.

KoM Tax ce goommxkasat tect Ne 12 . Mnunouc 0e3 Tonka” u Ne 16 ,,CoBainka
5 x 50 M.”, KOUTO OTHOBO ca OEroBHM NoOKa3zaTess. BTopusar mokasBa, 4e€ OCBEH
M3MCKBAHMSTA 3a PA3BUTHE OCHOBHO Ha CKOPOCTHHUTE KadecTBa Mpu (GyTOONIUCTUTE
or 12-14 r. e HE0OXOAUMO Ja c€ OTJAENU TOJaramoTO MSICTO M Ha CIelrajHaTa
W3JIPBKIIMBOCT, Pa3BHBaHAa C MOMOINTA Ha acpoOHO-aHaepoOHHTE cpeicTBa. ToBa
03HauaBa, 4e MPUOPUTETHO UTPAYHUTE 1€ PA0OTAT ChC CPEIIHU TIO TIPOABIKATEITHOCT
HaroBapBanus (10-15 c.) ¢ Bucoka unten3uBHOCT (95-98%).

Kbsm IIOATOTOBKAaTa Ha (1)YT6OJ'II/ICTI/ITC € HCO6XOI[I/IMO Ja C€ M3II0JI3BaT U
cpeacrtBata CbC CKOPOCTHO-CUJIOB XapaKTep, HOL[O6p${BaH.I cuJiaTa 1 MOIIIHOCTTA Ha
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JOJTHUTE KpailHULK. 3a TOBa MpeTeHaupaT BKIroYeHuTe TectoBe Ne 22 u 23 (metopeH
CKOK M CKOK Ha JIBIDKMHa OT MsAcTo). He Ha mocimegHa mno3umMs ocTaBa
MpeJBapUTETHUAT TOAOOP Ha UrpayuTe M TO NPEAUMHO CIPSIMO PBCTOBHUTE
[OKa3aTeNny, YMWTO TECT MpH 3AIIMTHUIUTE M HaNaJaTeJIUTE € MHOI'O BHCOK,
CchOTBETHO 5,92 1 6,87% msin (Ppur.8).

WNuTepeceH MOMEHT B M3CJICIBAHETO € mosiBaTa Ha Tecta Ne 13 | OsraHe Ha
JIBA KOHyca” ¢ OTHOCHUTEINIeH s 3a 3ammrtHuiuTe 6,0% u Hanamatenute — 6,10%.
Toit KakTO M IOCOYEHHUTE IO-rope OEroBH CKOPOCTHH TECTOBE IIOTBBPIKIABAT
3HAYCHHETO Ha TPCHUPOBBbUHATA PabOTa 3a pa3BUTHEC HA KadyecTBaTa ObpP3MHA M
CKOPOCTHA CHUJIa B Ta3d Bb3PACT.

PesynraTuTe OT M3CIEABAHETO TOAKPEIIAT TEOPETUIHITE OOOCHOBKH, Y€ IpH
oTIpesieTIsTHe ,,ATPOBUS” TIOCT BBB (yTOONAa B Ta3u BBH3pacT € HEOOXOAMMO Ja Cce
MOIXOIH WHMBUTYaTHO KbM BCEKH IIOCT ¥ MHIMBHIYAIHO U C BCEKH ChCTE3aTel.

[ToxkperneHn ca ¥ HHTEPIIPETAMUTE HU HAa PE3YITATHTE OT KOPEIAIIHOHHUTE
aHaNM3M Ha JBeTe TpynH ¢pyToomucTH. [IpH TSIX MpenMyIIecTBEHO € He0OX0IUMO Jia
Ce YCHBBPUICHCTBAT CKOPOCTHHTE M CKOPOCTHO-CHJIOBHUTE KauyecTBa Ha HIPAdHTE,
MOJIKPETIeHH M OT YCHBBPIICHCTBAHE HA CICNMANTHATA-AIAKTaTHA H3JPBHKIUBOCT.
Camure mokazarenu 3a pabOTOCIIOCOOHOCTTa Ha WMIPAdUTe W CBBp3aHaTa C Hes
MaKcUMaJHa KOHCyMalus Ha Kuciopoj (TectoBe 24 u 25), Bce olle ocTaBaT Ha Io-
3aieH 1aH (cpoTBeTHO ¢ 2,25 u 2,23% u 2,62 u 1,52% mnpuHOCOB ns1), a
MOATOTOBKaTa Ha (yTOONMCTUTE IIE CE OCHINECTBSBA C TPEHUPOBBYHU CPEICTBA
HACOYCHW KBbM NOAOOpsBaHe Ha OBbp3MHATA, CKOPOCTHATA CHJIA M TEXHUYECKHTE
Ka4yecTBa Ha UIPAvUTe.

Ha cnenmanHara M3IpHKIMBOCT M PabOTOCIIOCOOHOCTTa HA OpraHU3Ma e
HY’KHO J1a C€ 3aJIeJIU ChbOTBETHUS JISU1, YCIOBHO YCTAHOBEH B HAILIETO M3CJIEIBAHE U
ITOCOYEH Ha (ur.S§.

Pe3syaraTtu ot dusndecko pasBuTHe U PpuU3nYecKa AeecnocoGHOCT
Ha muiaguTte ¢yTO60IUCTH HA Bb3pacT oT 12 no 14 r.

W3cnenBaHeTo NpoBeJieHO OT Hac BK/IO4YBA 40 GyTOOMMCTH ¢ HayaHA
B'b3pacT 12 r., pu KOUTO ca Npocae[leH! U3MEHEHHsTa Ha 25 nokasaTesis 3a
¢duznyeckoTo pa3BuTHe, GU3NYECKATA JeECTOCOOHOCT M HEPBHO IICUXUYECKATa
peakTUBHOCT (4ecToTa Ha JIBU>KEHHUATA), B PO b/KEHHe Ha TpY roAuHu (2019
-2022r)).

[losnyyenute pe3yntaTd ca 06pabOTeHHW CTATUCTUYECKH, KaTo ca
W3BeJIeHH C/Ie[JHUTE TI0KA3aTeH:

1. MUHMMaJIHM CTOHHOCTH Ha TecTa (X, min)

2. MakcvMa/iHU CTOMHOCTHU Ha TecTa (X, max)

3. Paznuka (pa3max) Ha ctoiiHocTuTe (R)

4. CpenHa cTaTUCTHYECKA FoJIEMHHA OT U3BaJKara ()
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5. CtanpapTHO OoTKJIOHeHMe (S), KaTo NOKa3aTes Ha pa3celBaHeTO Ha
CJIy4auTe OKOJIO CpeJIHUTe 3HaueHH s Ha TecTa.

6. Koeduuuent Ha Bapuauusa (V) uspassBally pa3ceilBaHETO, KaTo
NpPOLEHT OT CpPeJHUTe CTOMHOCTH M JaBall Bb3MOXXHOCT 3a CpaBHsBaHe Ha
BapHaLusATa Ha pa3JINYHUTE IPU3HALH.

7. Kputepuu Ha JJ0CTOBEpPHOCT ,t’, KOUTO rapaHTHpa, Ye HaMepeHaTa
CTOMHOCT Ha pelpe3eHTAaTHBHATa rpellka He HAJXBbpJsA JelCTBUTENTHO
JloNlyCHaTaTa IpelliKa, IopaJjd HeJOCTaTbUHUSA XapaKTep Ha u3BajkaTta (6poi
Ha U3cJie/IBAaHUTE JINLA).

8. loBepuTesiHa BeposATHOCT (Pt).

Bcuuku nostydyeHU pesy/ITaTH OT IPOMEHWTe HACTbIWJIU B OTJeJTHUTE
TECTOBE Npe3 TPUTe F'OAUHU Ha eKCIlepUMeHTa ca N0COYeHU B Tab.1. 6.

Bcrnuky nokasaTesiu ca rpynypaHy B fieceT IPyINy Ciope/, JBUraTe/iHaTa
MM XapaKTepUCTHKA U HACOYEHOCT K'bM Ollpe/iesieHO pU3NYecKo KayecTBo.

JluHamMuKa B pa3BUTHETO HA AHTPONOMETPUYHNTE MOKA3ATEIH

Iloka3zaTenure BKIFOUYEHH B TO3U paszien ca: 1. PhCTHT B IpaBo NOJIOXKEHHE
(croex) B cM.; 2. TenecHoto tero (kr); 3. PrcTtoBo-Ternosen koedunuent (BMI),
HHJIEKC.

VYcraHoBeHWTe W3MeHeHHs (Tabin. 7)) T1OKa3BaT, dYe OTACITHUTE
AQHTPOTIOMETPUYHU TIOKa3aTeNd HMMaT KakTO pazIuyHu aOCOJIOTHH, Taka |
CBIIECTBEHH PA3TUKH B OTHOCUTEITHUTE UM CTOMHOCTH.

Ta6auna 7
IIpomMeHu B aHTponoMeTpUYHMTe MoKa3aTeau npu 12-14 r. pyréoaucTn

Ioxa3aTen Ilopenen Ne B A0COJI0THO OTtHocHuTEHO

H3CJIeIBAHETO HM3MEHEHHUe usmenenue (%)
Puer (cm) 1 18 1143
TenecHo Terno (kr) 2 14,8 135,1
PrcroBO-TETIOBEH 3 1,24 107,1
WHJIEKC

B mnaii-ronsma nuHaMuKa B IPOMEHUTE € TEJIECHOTO TEIrJIO, KOETO Ce €
noBuImwio ¢ 14,8 kr., mpu KOETO OTHOCUTEIHUTE W3MEHEHHUS ca U Hal-BUCOKU
M3MEeX Iy octaHanuTe mokazarenu (133,1%).

PbCThT B M3OpaBEHO MOJIOKEHHUE CHIIO CE € MPOMEHUII MOJIOXKUTEIIHO U OT
147,4 cMm. ipu TEPBOTO TeCTUPaHE € MocTurHaN 165,4 cM. ipu TpeToTo. MI3MEeHEeHHeTo
e 114,3%. Karo npoaykr Ha aBaTa ropernocoyeHu mnokazarenu uHaekcbT BMI ce
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MTPOMEHS 3HAYUTEITHO 0-C1a00, KaTo B aOCOJIOTHU CTOWHOCTH € 1,24 OTH. €. mpu
107,1% OTHOCHTEIHO IIOKAaUBaHE.

EnHyM BaKHU CTAaTHCTHYECKU ITOKA3aTEM IO KOMTO MOXE Ja CE€ CPaBHSAT
M3MEHCHUSITA HACTHITWIN IPU TPUTE U3CIICABAHUS HA ,,AHTPOIIOMETPUYHUTE”” TECTOBE
ca roJileMMHATa Ha CTAHAAPTHOTO OTKIIOHEHHUE U KOeHUITNEHTa Ha Bapuanus (Tadaumna
8).

TsxHata HaMeca € He00X0AMMa, Thil KaTo Ce UMa B MPEMIBU/I, Y€ CE CPaBHSBAT
CTOMHOCTHH M3MEPEHHS Ha CPEAHHMTE KBAApPATHYHUA OTKIOHCHHS HA MPH3HAIM C
Pa3IUYHU MEPHU SIMHUII U Pa3IMyHU cpeAHu cToiiHocTH. OT Tabiuna 8 ce BUKIa,
4Ye W IPU TPUTE TECTa B YCTHPUTE M3MEPBAaHUSA TE€ HE HAJMHMHABAT IIPHETUTE KATO
HopMa croiHOCTH Mexnay 10 m 20%, kKoero maBa OCHOBaHWME Ja CUYHTaMe, dYe
pE3YJITaTUTE OT U3CIICABAHETO Ca XOMOICHHH U €IHOPOJIHHU.

Tabumnna 8
CToliHOCTH HA CTAHAAPTHOTO OTKJIOHEHHE (S) U Koe(UIIMEeHTa HA BApHALUA
(V) npu aHTpONOMeTPUYHHUTE TECTOBE

Ne na Ioxa3aTen CraTHCTHYECKH CymapHu cToiiHOCTH
TecTa noKa3zarteJs OT YeTHPHUTE
u3cjeABaHMsA
1. Prer S 5,48
\% 3,46
2. TenecHo Terio S 5,96
\ 11,92
3. Nunexc BMI S 1,62
\ 8,59

JluHaMuKa B pa3BUTHETO HA CKOPOCTHHUTE NMOKA3aTeIu

CKOpOCTHUTE TMOKa3aTeldd OTpa3sBaT BBH3MOXKHOCTUTE Ha HEPBHO-
MYCKyJTHaTa CHCTEMa 3a Ch3/IaBaHe, IPEHACSHE U MPOU3BEXKIaHE HA BH3MOXHO Hali-
roJisiMa 4ecToTa Ha HePBHO-MYCKYJIHU ACUCTBYL. B TO3M pazen ca BKIIOUSHH YETHPH
nokazarenst: 1. barane Ha 15 M. oT Bucok ctapt; 2. bsarane Ha 30 M. OT BHCOK CTapT;
3. barane Ha 60 M. OT BUCOK CTapT U CKOPOCTHOTO OsiTraHe 0 Ba KOHyca (OTUBaHE U
BpBINAHE).

Pesynrature OoT M3cienBaHETO MOKazaxa, 4ye M TPUTE TECTa CE pa3BUBAT
TIOJIOXKUTEITHO 32 TTOCOYEHUS TIEPHUO]I, ChC CBOSI COOCTBEHA AuHaMuKa (Tabmuiia 9).
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Tabauna 9
IIpomeHnu B ckopocTHUTe NoKa3aTeau npu 12-14 r. pyrdoamncTu

IToxa3zaren Ilopenen Ne B A0COJIOTHO OTHOCHUTEJIHO
U3CJIeIBAHETO U3MEHEeHH e uzmenenue (%)

Bsarane Ha 15 M. oT 4 0,55 78,4

BHCOK CTapT (CEK/S)

Bsrane Ha 30 M. oT 5 0,80 84,7

BHCOK CTapT (CeK/S)

Bsirane na 60 M. oT 6 0,90 90,4

BHCOK CTapT (CeK/S)

Bbsrane Ha nBa

KOHyca (S) 13 0,91 57,5

Yertupute CKOPOCTHM TIOKa3aTelds MMAaT TIOJOXKHUTCIHO pa3BUTHE B
u3cienaBaHus nepuoa. HUCKUTE CTOMHOCTH Ha OTHOCHUTEIIHOTO MM HapacTBaHE ca
oyakBaH (aKkT, ThH KaTo MO JUTEPATYpHH JaHHU M MPAKTUKATA HA TPCHHOPUTE ©
JI0Ka3aHo, Ye¢ TOBa KaueCTBO — Obp3MHATA CE pa3BHUBa HaW-TPYJHO M B HAYAIHUTE
BB3PACTHH € TUIOJ MPEIUMHO Ha BPOJCHUTE KavyeCcTBa Ha YOBEK. B mociencrBue
OBbp3MHATA CE MMOBIUSIBA 3HAYUTEITHO OT JTOMBJIHUTECITHUTE TPECHUPOBBYHU CPENICTBA U
METOOM, OT HHUBOTO Ha CHWJaTad, I'bBKABOCTTAa M IO TO3M HAYMH CKOPOCTTAa Ha
MpUIBIKBaHe (JIMHEHHATa CKOPOCT) C€ YBElIM4YaBa, HO OTIEIHU HEWHU (popmu Ha
MPOsIBJICHHUE, KAKBUTO Ca €AMHUYHOTO ChKpalleHHe, CIOCOOHOCTTA 3a HaOupaHe Ha
CKOPOCT M TOJIBPXKAHETO ¥ MO BpeMe Ha BPEMETPACHETO HA CKOPOCTHOTO
yHpaKHEHHE HE THPIIST CHIICCTBEHH U3MEHEHUS.

B cnyyast Hali-BHCOK OTHOCHTEIIEH IPUPACT HaMHpaMe Ipu OsiraneTo Ha 60 M
OT BHCOK CTapT, KbJETO M3MCHEHHATA 32 TPUTE TOJAMHHU Ha MPOCIEIIBAHETO MYy €
90,4%. C 1mmo-HHUCKM CTOMHOCTH B TOBA YKCJIO M II0 OTHONICHHE Ha aOCOIIOTHHUTE
noka3sarenu e 0sranero Ha 30 M. [1pu Hero abcomoTHOTO M3MeHeHue € 0,80 ¢. ¢ 84,7%
npupbeT. [To-HKCKkH ca MPOMEHUTE pU OAraHeTo Ha 15 M, T0KaTo B HAl-KpaTKHsI 1O
MPOJIBIDKUTEIHOCT TeCT — OsraHeTo Ha ,,JJBa KOHyca” OTKpHUBaAME M Hal-HUCKHU
OTHOCHUTEIHU n3MeHeHus — 57,5%.

Te3u pesyiaratd olle BEIHBK IIOKa3BaT 3HAYCHHETO HAa T'CHETUYHUTE
MMpEANOCTaBKH IIPU IMPOSABJICHHUETO Ha 6’bp3I/IHaTa Ha ABMKCHHUSITA U BAXXKHOCTTA HaA
BBITPOCA CBBP3aH C MPEIBAPUTEITHIS IT0A00p Ha CIIOPTUCTHUTE.

[Tokasarenure 3a pa3celiBaHe Ha CIIy4auTe OKOJIO CPEIHOTO HHUBO, Ca MHOI'O
CTaOWJIHM M 3HAYUTETHO IOJ JIMMUTHPAIIUTE JTOCTOBEPHOCTTA HAa CTOHHOCTHTE
(Tabmuma 10).
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Ta6anuna 10
CToiiHOCTH HA CTAHAAPTHOTO OTKJIOHeHHE (S) U KoeuIeHTAa HA
BapuaTuBHOCT (V) NPU CKOPOCTHUTE TECTOBE

Ne na IHoka3zaTes CraTucTHYeCKH CymapHu cTOHHOCTH
TecTa nmoKasareJ OT YeTHPHUTE
H3cJaeABAHUSA
4, Bsarane na 15 m. S 0,24
\/ 9,11
5. Bsarane Ha 30 M. S 0,25
\/ 5,46
6. Bsarane Ha 60 M. S 0,30
V 3,46
13. Bsaraue na 1Ba S 0,007
KOHyCa Vv 0,477

4.3. )];I/IHaMI/IKa B Pa3BUTHETO HA YE€CTOTAaTa HA ABMKCHUATA

KbeM TO3M pasgen cMme u3cieABaIM YETUPU IOKaszaTels, KakBUTO ca: 1.
Bbsranero mo cremana; 2. Yecrorara Ha Osirane Mexny ABe melikw; 3. bsrane Ha
»JIexamia” cTeiba; 4. YUectora Ha OsiraHe Ha MSICTO C OTIOpa Ha PBIIETE BBPXY CTEHA.
Bceku enuH oT TsIX XapakTepu3upa CocoOHOCTTa Ha IICHTpajHaTa HEpBHA CHCTEMa
1 MPOBOAALINTE ITBTHILIA JIa U3BBPIIBA MaKCUMaJleH Opoil HEpPBHU MMITYJICH, J1a TH
MpernpaTy 10 MyCKyJia H TOH Jia OTTOBOPH aJIeKBaTHO Ha JIPa3HEHETO.

Haii-ronsim npupact Geme oTOens3aH B TecTa ,,4€CTOTa HA JBIKECHUSITAa Ha
OsiraHe MeXIy JIB€ TMMHACTHYECKHU neiiku”. Jlo M3BeCTHa CTeIeH ToBa Ce IbJDKU Ha
(axTa, 4ye TECTHT € HOB, HEpa3yyeH U MU3IMOJI3BAHETO MYy TI0 BpeMe Ha TPEHUPOBKUTE
CIIOMOT'HA 3a 3HAUMTENTHO MOBHIIABAHE HA a0COIIOTHUTE CTOWHOCTH (€ 9 LUKBIIA) U
oTHOcHTENeH A1 oT 156,2%. baranero Ha MsCTO ¢ BUCOKH KOJIEHE M OMOpa BBPXY
CTEHAa I10Ka3a eJHa MAJIKO OYaKBaHa JUHAMHUKA B PE3YJITAaTHUTE.

IIpe3 mepBara roguHa npu 12 1. GyTOOTUCTH € perucTprupaHa CTOWHOCT OT
28 opost newxenust. [Ipe3 Bropata ce yBennuasa Ha 30 u 32 6posi, HO Tipe3 rmocierHara
roAnHa HamaisiBa OTHOBO 10 30 mukbiaa. HezaBucuMo OT Ta3u KpuBa B AMHAMHKATA
Ha M3MEHEHMSTA HA TECTa HETOBUTE OKOHYATEIHH CTONHOCTH Ca TOJOXKHUTEIHH C
107,1% npwupacr.
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Tadnuua 11
IIpoMeHu B pa3BUTHETO HA Y€CTOTATA HA IBHKEHUSITA
npu 12-14 r. ¢pyrdoaucTu

IToxa3zaren Ilopenen Ne B AO0COJIIOTHO OTHOCHUTEIHO
U3cJIeIBAHETO U3MEHEeHHE usmenenue (%)

YecToTa Ha 17 9 156,2

JIBIDKEHUATA

MEXKIy IBE MEHKU

(n)

YecrtoTa Ha 19 2 107,1

OsTaHeTO Ha MSICTO

(n)

Bsirane Ha 18 48 89,0

,,JIexKala croiaoa”

(s)

bsarane na 10

crhmana (S) 14 15 75,8

OTtbenszaxMe TMOJIOKUTEIHN TEHISHIINH B Pa3BUTHETO Ha CIIOCOOHOCTTA 3a
M3BBpPIIBaHE HA OBP3M BUTATEIHH JEHCTBHA W B OCTAHAIIUTE /1B TECTa: OSTaHETO
BBPXY ,,JIeKalla CThI0a” ¥ IPH U3KaYBAHETO C OsiraHe MO JeceT CThIIala.

Tyk W3MeHeHHsATa ca 3HAYHTEIHO IO-HUCKH OT IPEIWIIHHUTE JBa TECTa,
cboTBeTHO 89,0 u 75,8%, HO KOHCTATAIIMUTE OIS BEAHBXK MOTBHPIKIABAT (paKTa, ue
CKOPOCTHHTE BH3MOXKHOCTH Ha OpraHM3Ma 3aBUCST OT CbCTOSHHETO W CITIOCOOHOCTTA
Ha [IHC na mpoussezne u usnpatu HEOOXOAMMOTO KOJIMYECTBO HEPBHU MMITYJICH,
MYCKYJIBT JIa OTTOBOPH Ha TSAX, KOETO € CBBP3aHO C BPOJCHUTE TCHETUYHU KauecTBa
Ha YOBEKa U T0-MaJIKO C€ BIVSIST OT METOJIUTE M CPENICTBATA 32 TPEHUPOBKA.

Karo Haif-nipenn3Ho ¥ 4eCTO M3MOJI3BAHOTO B CTATHCTHUKATa CTAHIAPTHOTO
oTKJIOHeHHE (S) TOKa3Ba rojisiMa CTa0MIIHOCT U HUCKUA CTOWHOCTH TIPU TECTOBETE
XapaKTepu3upally 4YeCTOTHUTE BB3MOKHOCTH Ha wWrpaunte. B mocodeHuTe Ha
Ttabnuma 12 deTwpu MmokaszaTelis HeroBaTa CTOWHOCT He HaapuimaBa 3-4%, a mpu
OsiraHeTo Mo crhHana ca B rpaHunmre ensa 0,4%. ToBa € cHUTypeH NMpHU3HAK 3a
MaJIKUTE BapUalliy Ha pa3CcelBaHETO 10 OTHOIIEHUE CPEHUTE CTOMHOCTH Ha TECTa.
Jpyrusar mokaszaTesl Ha pa3celBaHETO, KOWTO 1aBa Bh3MOXKHOCT Jla CE€ CpaBHIBAT
MpU3HAIA C PA3UYHU MEPHU EAVHUIM, KOSPUIMSHTHT Ha Bapualus (V) oleHsBa
KaTo MHOT'O HHCKH M CHJIHO €IHOPOIHHM U3MEHEHHUATA B TECTA.
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Tabnuna 12
CToiiHOCTH HA CTAHAAPTHOTO OTKJIOHeHHE (S) U KoeuIeHTAa HA
BapuaTuBHOCT (V) NpH yIpaKHEHUSITA 32 4YeCTOTA HA JBMIKEHUATA

Ne na IHoka3zaTes CraTucTHYeCKH CymapHu cTOHHOCTH
TecTa nokasareJ OT YeTHPHUTE
H3cieBaHUsI
17. YecroTHO Osirane S 3,22
MEXY JIBE ICHKH V 16,44
19. Bsarane Ha MscTo ¢ S 3,11
omnopa \Y/ 10,44
18. Bsarane mo ,,1exxara S 2,02
cThiI0a” Vv 4,88
14, bsarane o gecer S 0,04
cThIajna Vv 0,77

Huckure croliHOCTM Ha [ABaTa IOKas3aTelsl 3a pa3ceiiBaHe HU JaBar
OCHOBAaHME Ja IPUEMEM, Y€ M3BAJKATA € CHIHO €JHOPOAHA CBC 3aJ0BOJMUTEIIHO
pasceiiBane.

JluHaMuKa B pa3BUTHETO HA MOIIHOCTTA HA IBUTATETHOTO jJeiicTBHE

KakTo € m3BeCTHO MOIHOCTTa € MPOU3BEACHUE Ha MPHIOKEHAaTa Cuja 3a
equHuIla BpeMe. ToBa Ka4yecTBO € JO rojiiMa CTENEH BOJCIIO MPU UTPAYUTE BHB
(yTOoma, THI KaToO € CBHP3aHO C psA3KaTa MPOMsSHA Ha TOCOKaTa Ha MpPUJIBU)KBAHE,
OBP30TO OCBOOOXK/IaBaHE OT ONEKaTa Ha 3alllUTHUKA WM W3NPEBapBaHETO MY IO
BpeMe Ha WH/INBH/TyaTHUTE JACHCTBUS.

BxiroueHnTe B M3CIENBAHETO TECTOBE 3a PETUCTPUPAHE MOIIHOCTTAa Ha
paboTaTta Ha JOJHHMTE KpalHuUIM ca 1aBa: 1. JIbokuHaTa Ha OeroBaTa Kpadka U 2.
BepTukanHus 0TCKOK OT MACTO € Max Ha phIIeTe.

H3menenusaTa 1o BpEME€ Ha TpUTOJUINHUA CKCICPUMCHTAJICH NEpUOa Ca
oTpa3eHH Ha Tabmuia 13.

Tadnuua 13
IIpoMeHu B pa3BUTHETO HA MOIIHOCTTa Tipu 12-14 r. ¢pyTdoaHCTH
Iloxa3aTes ITopenen Ne B A0COJIIOTHO OTHOCHTEJIHO
u3cjieIBaAaHEeTO H3MEeHeHHue usmeHenmue (%)
JbinkuHa Ha Oerosata
Kpauka (Cm) 20 19,8 113,64
BeprukaneHn oTckok oT
MSICTO C MaX Ha PBIIETE 21 11 129,25
(cm)
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Perucrpupannte npoMeHH B MOJOXKHUTEITHOTO U3MEHEHUE Ha ABIDKHMHATA Ha
OeroBaTa Kpauka ca IUIOJ Ha IOAOOPEHUTE CHUIOBH BB3MOXKHOCTH Ha [OJIHUTE
KpaillHUIM, YCTAaHOBEHHW IPH CKOPOCTHO-CHJIOBUTE TECTOBE W TMONOOPABAHETO Ha
CKOpOCTTa Ha OsraHe.

CpenHO roauIIHO ObDKMHATA HA KpaykaTa ce yBelIudyaBa I0B€YE IIPU II0-
MankuTe Bb3pacty (12 r.), KaTo mpHu 4YeTBBPTOTO U3CIEABAHE € caMo 3,7 CM.

Hpyrust mnokaszaTena, BEPTUKAJIHUAT CKOK OT MSCTO C€ H3MEHS
CPEAHOTOTUIITHO C 3-5 CM. U € ¢ TIOJIOXKUTeNTHa JUHAMUKA [IPpe3 TOAUHUTE.

CroliHOCTUTE HA CTAaHAAPTHOTO OTKIOHEHUE M KOS(HUIHUEHTHT Ha BapHaLus,
KaTo MOKAa3aTeJu 3a pa3celiBaHETO Ha OTIEJIHUTE CIyyaW OKOJIO CPEIHOTO HMBO Ha
TecTa ca B TPAaHUIMTE Ha 33J0BOJMTEIHATA €JHOPOJHOCT Ha JaHHUTE OT M3BaJIKaTa,
KaTo MO-HHUCKU Ca TE€3H IPU BTOPUS TECT, BEPTUKAIHUS OTCKOK OT MSCTO (Tabiuua
14).

Ta6anua 14

CToiiHOCTH HA CTAHAAPTHOTO OTKJIOHEeHHe (S) U Koe(UI[UeHTAa Ha

BapuatusBHOCT (V) NpH TecToBeTe 32 MOIHOCT

Ne na IHoka3zaTeu CraTucTuyecku CymapHu cToiiHOCTH
TecTa nokasareJi OT YeTHUpHUTE
H3CJIeIBAHUSA
20. JbpmxuHa Ha S 8,48
OeroBara Kpadka \Y/ 11,85
21. BepTukaneH oTckok S 494
OT MSICTO C Max Ha
pBIETE V 11,61

JluHaMuKa Ha Pa3BUTHETO HA CKOPOCTHO-CHJIOBHTE Ka4eCTBa

CroenuanucTure ca Ha MHEHHE, Y€ CKOPOCTHO CIJIOBHUTE KadecTBa Ha
¢yTOONIUCTUTE € HEOOXOAMMO JIa 3al0YHAT CHCTEMHO Jla CE Pa3BMBAT MMEHHO BbHB
Bb3pactra or 12 go 14 r. B To3u mepuoj Ha OHTOreHe3ara 3amo4yBaT AKTUBHU
MOp(ONIOrMYecKn HW3MEHEHHS B  OpraHu3Mma, aJanTallMiOHHH TpOIeCH |
MICUXOJIOTHYECKA Hariiaca KbM HATOBapBAHUATA. bIaronpusTHUAT MOMEHT 3a
pPa3BHUTHE HA TE3W KAYEeCTBa € CBHP3aH M ChC 3aII0YHATIOTO BKOCTSBAHE HA CKEIeTa Ha
MTOAPACTBAIIUTE, PA3BUTHETO HA HEPBHATA CHCTEMA W OTIOPHO-IBUTATEITHIS armapar.

ITo BpeMe Ha M3cnenBaHUs IEPUOJT B HUBOTO Ha TE€3M MMOKA3aTEN HACTHITNXA
ChILECTBEHM ITpoMeHH (Tabmuia 15). XapakTepHOTO M 3a JIBaTa [MOKa3aTels € TOBa,
ye JMHAMUKaTa Ha TPOMEHHTE C yBEIMYaBaHE HAa BH3pACTTa MMa IMPOMEHIIHBA
TeHneHuud. [Ipu neTopHus CKOK Ts HamalsiBa oT 2,2 M B ITbpBaTa rogusa a0 0,5 M B
geTBBpTaTa. [10-paznnyHo € pa3BUTHETO MPU CKOKA Ha TBDKUHA. B bpBaTa rognHa
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MMa M3KJIIOYUTENIHO BUCOKO MOKauBaHe Ha pe3ynTaTta ¢ 14,3 cm., mpe3 cienpaiara
HamauisiBa 710 12,2 ¢M., HO Mpe3 YeTBhPTaTa OTHOBO MOKa3Ba BH3XOIIIA JUHAMUKA —
15,7 cm.
Tabnuua 15
IIpomMeHu B pa3BUTHETO HA CKOPOCTHO CHJIOBUTE KauyecTBa
npu 12-14 r. ¢pyrdoaucTu

IToxa3zaren Ilopenen Ne B A0OCOJI0THO OTtHocHuTeHO
U3cJIeIBAHETO H3MEHEHUE usmenenue (%)

IleTopeH CKOK OT 22 431 155,97

msicto (Cm)

CKOK Ha IbJDKHHA

ot msicto (€M) 23 42,2 1247

[Toka3zaTenuTe KOUTO OIMKMCBAT PA3INYUATA MEXKY CTOWHOCTUTE B HUBOTO Ha

TECTOBETE B HAYAIOTO M Kpas Ha ekcnepumenta (S u V) B CKOKa Ha IbJDKHHA
HaMaJsBaT OT MbpBaTa J0 YETBbPTaTa IOJMHA HA W3CJCIBAHETO, a MPU METOPHHUS
CKOK OT MSICTO HM3BECTHO MOKAYyBaHE HAMHPAaME B CTOMHOCTHTE HAa CTAHAAPTHOTO
OTKJIOHEeHHE (Tadynna 16).
W nBara mokasarelis Ha pa3CeBaHETO HA M3CIICIBAHUTE CIyYad ca B TPAHHUIIUTE HA
Haf-HUCKUTE CH CTOMHOCTH, OTTOBAPSIIY Ha ,,MAIKO” ¥ 3aJ0BOJUTEIHO ¢IHOPOACH
MOKa3aTes, KOSTO ¢ HAIThJIHO Y/OBJIETBOPSBAIIO M3UCKBAHUATA 332 TOJEMHHATA Ha
pa3ceiiBaHEeTO Ha CITydaHHTE OKOJIO CPEHATa apUTMETHYHA BEJIMYMHA HA TECTA.

Tabamnna 16
CToifHOCTH HA CTAHJAAPTHOTO OTKJIOHeHHE (S) 1 KoeduIeHTAa HA
BapuaTuBHOCT (V) npH TecToBeTe 32 CKOPOCTHA CHJIA

Ne na IToxa3aTen CraTucTHyeckn CymapHu cTOHHOCTH
TecTa nmoKasareJ OT YeTHPUTE
H3CJIeABAHNS
22. IleTopeH ckok OT S 2,95
MSICTO \Y 29,4
23. CKOK Ha JTBJDKMHA S 10,09
OT MSICTO V 5,30

4.6. luHaMuKa B pa3BUTHETO HA CKOPOCTHATA U3APbKJINBOCT
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EnuHCTBEHMAT TOKazaTenl ¢ TIOMOLITa Ha KOWTO TpocieasBame
BB3MOYKHOCTHTE Ha ()yTOONMCTHTE KbM HATOBapBaHUs C aHaepOOCH XapakTep Ha
MYCKYyJTHOTO YCHIIHE € TecThT ,coBaimka 5 x 50 m”. OOmoTo BpemeTpacHe Ha
ynpaxknenneto (30-35 c¢.) u Bucokara (98-100%) MHTEH3UBHOCT NpPEAN3BHKBAT
IPEJUMHO aHAaepOOHU peakuuu B opraHusMa. IIpum ToBa OCHOBEH OOCTaBUMK Ha
eHeprus ca BUCOKO eHepreTnyHuTe m3TouHuI AT, Kp® n AM®. KakTo mokazaxa
MHOTOTO/IMIIIHATE ~HAOMIONEHHsT pe3ylraTure B OsraHeTo ce momoOpsBatr
HepaBHOMepHO. Haii-Bucoku croitHocTH MMart Mexnay 12-13 r. cpenso ¢ 4,1 c., a 3a
LeJIns IEPUOJT BPEMETO 3a MPOOATBAHETO HA TeCTa € HaMaisuio ¢ 6,5 cek. (Tabiuua
17).

Tabnuua 17
IIpoMenu B HUBOTO HA aepOOHMUS TECT 32 CKOPOCTHA M3IPHKIMBOCT
npu 12-14 r. pyréoaucTu

Ioxa3aTen Ilopenen Ne B A0OCOJI0THO OTtHocHuTeHO

H3CJIeIBAHETO H3MEeHeHHe u3MmeHenue (%)
Cosanka 5 x 50 16 6,5 81,53
M/CeK

CTaTHCTHUYCCKUTE TOKA3aTeNH 32 CPEHOTO PABHUINE HA HUBOTO HAa TECTA
HEMPEKbCHATO Ce€ TIMOJ00pSABAT TOAMIIHO MEXKIy €IHa WM YETUPH CEKYHIH, a
CTaHIAPTHOTO OTKJIOHEHUE W KOe(UIMECHTa HA BapuallMs Ce 3aJbp)KaT Ha MHOTO
HHCKO HHBO (Tabmura 18).

Tabamnna 18
CToifHOCTH HA CTAHJAAPTHOTO OTKJIOHeHHE (S) 1 KoeduIeHTAa HA
BapuaTuBHOCT (V) IpH TecTa 32 CKOPOCTHA U3APbKIUBOCT

Ne na IToxa3aTen CraTucTH4eckn CymapHu cTOHHOCTH
TecTa nokasareJ OT YeTHPHUTE
u3cjaeABAHMS
16. ,,CoBanka 5 x 50 m.” S 1,49
V 6,57

To3m mokazaren nmaBa wHGOpPMAIUs 3a €THOPOJHOCTTA TMPH MOmdOpa U
HUBOTO Ha aHAepPOOHATa U3APHKIUBOCT pH (yTOOJUCTHTE OT M3CIIeABaHATA IPyTIa.

IIpoMeHu B pa3sBUTHETO Ha CHJI0BATA M3APBLAKJIUBOCT mpu 12-14 r.
(pyTodoaMCTH

B namrero n3cnenBane cMe 3aJ0KWIM CaMO €IMH IoKas3aTel Mo KOWTO J1a To
uneHtuduipame u ToBa e 0sranero Ha 30 M. cpelily HaKkJIOH. B Hero ocBeH nposiBata
Ha CHJIa M CKOPOCT C€ U3UCKBAa 1 MHOTOKPAaTHO IMMOBTOPEHHE Ha JIBUKEHHSI B KOUTO CE
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MPOSIBSIBA MOIITHOCTTA Ha OTTJIACKBAHETO 33 KOETO € He0OXO0MMO HAJTMYHE Ha CHIIOBA
U3JIPBAKITUBOCT.

TecThT ce M3MBIHABA CeleM ITBTH MPOOSTBaHE Ha Pa3CTOSHHETO OT 30 M
Cpely HaKJIOH, KaTo Ce 3alucBa COOPHOTO BPeMe OT BCUYKM OsiraHus. /laHHHMTE OT
tabmmna 19 mokas3Bat, 4e € HaluIle eKeroAHo MoJ00psSBaHe Ha CyMapHOTO BpeMe,
KoeTo oT 42,55 cek. B mbpBaTa roauHa goctura 1o 38,01 cek. B uerBbpraTa. OO0II0 32
M3CIIC/IBAHUS TIEPUOJ] B aOCOJIOTHU CTOWHOCTU IMOA00OpeHueTo € 3,54 cek., KaTo
CpPEIHO TOJIUIITHO ce TOA00psIBa C OKOJIO €IHA CEKYH/Ia.

Tabonuna 19
IIpomMeHH B HUBOTO HA CWJIOBATa M3APbKIUBOCT npu 12-14 r. pyTdonucTn
IMoka3aren IMopenen Ne B ADCOJIOTHO OTHOCHUTETHO
H3CJIeIBAHETO H3MEeHeHHe u3MmeHenue (%)
bsrane Ha 7 x 30 m.
Cpely HaKJIOH 15 3,54 91,48
(cex)

[IpoMeHnTEe HACTHIBAIIY B TO3M IMOKa3aTes ca CPABHUTEIHO OaBHHU, KOETO
OT/IaBaMe Ha HEIOCTaThYHATA MOJTOTOBKA 110 BpEME Ha PEAOBHUTE 3aHHUMAaHHs 110
¢hyTOO0I B yueObHHUTE TPyIIH.

[MToka3zaTenuTe 32 XOMOT€HHOCT U pa3ceiiBaHe Ha Pe3yJITATUTE B Ipymara ca ¢
MHOT'O HUCKH CTOWHOCTH M OTTOBApAT HA U3UCKBAHMATA 3a IOCTOBEPHOCT (TabmuIa
20).

Karo ce uma B nnpeBu/I, 4e 3a o o0psiBaHe Ha TOBA KAYECTBO HE ¢ pabOTEHO
[[EJICHACOUCHO, TIPUPACTa MOXKE Ja Ce OTAaJe HM3KIIOYHTEIHO Ha €CTECTBEHOTO
pa3BHUTHE Ha OPraHW3Ma U HUBOTO Ha BPOJCHUTE CIIOCOOHOCTH HAa OpraHU3Ma.

Tabanna 20
CToifHOCTH HA CTAHJAAPTHOTO OTKJIOHeHHE (S) 1 KoeduIeHTAa HA
BapuaTuBHOCT (V) npu TecTa 3a CUI0BA U3IPHKIUBOCT

Ne na IHoka3zaTes CraTHCTHYeCKH CymapHu cTOHHOCTH
TecTa nokasareJ OT YeTHPHUTE
u3cjaeABAHMS
15. Bsarane Ha 7x30 Mm. S 1,75
Cpellly HaKJIOH V 2,86

IIpomMeHu B M3MEHEHUATA HA CKOPOCTHATA M3APBAKJIMBOCT npu 12-14 1.
dyrodoaMCTH

Penuna n3cnenBanns nmokaszaxa, ye pyTOOIMCTUTE HE3ABUCHMO OT Bh3pacTTa
n3noi3Bar npeauMHo B xozaere (30%), neko Osrane (55%), yckopeno Osrane (12%)
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u camo 3,0% B cnpuHTOBO Osirane. bruBapos u xoi. (2008); Kpneres (2005); Comon
(2015) cpoOmaBatT, 4e MO TEXHU H3CICABAHMS HEOOXOAMMOCTTa OT HAJUYMC HA
CreMalTHa U3APBIIMBOCT 3aBUCH JIO TOJISIMA CTEIEH M OT MOCTa Ha KOWTO HMrpae
¢byroonucta. KpaHuTe 3alUTHUIM MPOOSTBAT ¢ BUCOKA M HA MPEACTHUTE 3a TAX
ckopoct 1020 m., nearpamaute — 710 M., momy3amutannute 1450 M., a KpaitHuTe
Hamagarenn — 1100 m.

ITokazarenure, KOMTO cMe HW30paly 3a PETHCTPHpPaHE HAa aHaepoOHaTa
CIPUHTOBA M3APHKIMBOCT ca aBa: 1. Tecr ,, Tapanexka 6e3 Tonka” u ,,nunonc 6e3
Tonka”. U mBaTta M3MCKBAT MaKCHUMAaJIHU YCHIMSA 3a TOAMBP)KaHE HAa BUCOKAa OeroBa
CKOpOCT, a mpoabkuTeTHocTTa UM 10-20 C. ce CTHKOBA ¢ YIPaXHEHHUATA HACOYCHU
KBbM 10100psIBaHE HAa TOBA KAa4eCTBO.

B tabmuma 21 moka3zBaMe roieMHHAaTa Ha IPOMEHUTE B TOCOYEHUTE TECTOBE.

Ta6amua 21
IIpomeHu B moka3aTajanTe 3a aHAEPOOHA-ATAKTATHA U3APbKIUBOCT
npu 12-14 r. pyréoaucTu

Ioxa3aTen Ilopenen Ne B AO0COJIIOTHO OTHoOcHUTEHO
U3cJieIBAHETO HM3MEHEHHUE u3menenue (%)

,» lapanexka 6e3

Tomka” (cek) 11 4,0 80,5

,,JlinmuHouc 0e3 12 1,6 87,0

TomKa”

W nBaTta Tecta MMaT MOJOXKHUTEITHO BB3XOAAIIO PA3BUTHE TIPE3 M3CIEIBAHUS
MIePHO]I, KaTO CPEIHOTOIUIITHOTO U3MEHEHNE MpH IbpBHs TecT € 1,0-1,7 cek. Bropusar
MoKasareJy, KOMTO € MO-MaJKO CJIOKEH B JBUTaTEeIHO OTHOILEHHE 3a JABETE TOJUHU
r“Ma U3MeHeHHne camo 1,6 cek., HO C MO-BUCOK OTHOCUTENIEH MPUPHCT.

IToka3zarenuTte 3a pa3ceBaHETO HAa OTIACIHUTE CIy4aud CHOPSMO CPEIHOTO
CTaTHCTHYEeCKO HHUBO (Tabn. 22) ca cTabWIHM TO OTHOIIEHWE TOJIEMHUHATa Ha
CTaHJapTHAaTa rperka.
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Taoauma 22
CToiiHOCTH HA CTAHAAPTHOTO OTKJIOHeHHE (S) U KoeuIeHTAa HA
BapuaTuBHOCT (V) NpHU NnoKa3zaTejnTe 3a aHAEPOOHA U AJIAKTaTHA

H3IPbAKITUABOCT
Ne Ha Ioxa3aTen CraTucTuyecku CymapHu cToiHOCTH
TecTa nmoKasare OT YeTHPHUTE
Hu3cJjaeIBaHus
11. ., Tapanexka 0e3 0,83 4,55
TOmKa”
12. ,,Jnunouc 0e3 3,57 30,75
TomKa”

ITpu BrOpHs moKazaTesn, Koe(pUIUUEHTHT Ha Bapualys TeCTa ,,Tapajiexkka 0e3
TOMKA” 3ara3Ba OMpeAeTICHHEeTO 32 MHOTO I0OpO pa3ceiiBaHe Ha OTIEIHUTE CIydad
(4,44%), Ho mpu Tecta ,,VinuHoMC Oe3 Tomka” HAIXBHPIS 3HAYMMATA U JOIMYyCTHMA
rpaHMLa, KOETO Ce IpUeMa KaTo TOJsSIM JIWara3oH MEXKAY OTIENHUTE Clydad, a
U3BajKaTa KaTo CUJIHO HEEIHOPOIHA.

IlpoMeHn B HHMBOTO HAa TeXHHYECKUTe MoOKa3areaum npu 12-14 r.
(pyTodoaMCcTH

3a ;ma mpocieuM MPOMEHUTE B TO3HM CyMHpAIll KauecTBaTa Ha GyTOOTNUCTHTE
rmokasaresl M3MoJi3BaxMe deTupu crenuduunu Gyroonnu tecra: 1. ,,Tapanexka ¢
Tonka”; 2. ,,inuaouc ¢ Tonka”; 3. Urpa B nmpaBobsreiaHuk 1 4. [logaBane Ha Toka Ha
MSCTO MEX]y cThlanaTa (tabmurma 23).

N3MeHeHusiTa B CPEAHOCTATUCTUYECKUTE CTOMHOCTH Ha IIBbPBUTE TPE
MMOKAa3aTeNM TM0Ka3axa PaBHOMEPHO TOJOXHUTEITHO M3MEHEHHE W IOJ00peHHe mpe3
TPUTE TOAWHU Ha ekcrnepuMeHTa. CpeaHOTrOAMIIHOTO Noa00peHHe obaue, HE €
paBHOMEpPHO. B MBpBUS TECT MPOMEHUTE CE€ M3MEHSIT BBIHOOOPAa3HO — IIbpBaTa
roauHa c 5,5 cek., Bropara ¢ 1,8 cek. Manko mo-roiemu ca NpoMEHUTE BbB BTOPUS
TECT, HO U T€ ca HEPAaBHOMEPHO MpeICTaBeHU. B mbpBaTa rogrHa ¢ HaJuIE IPUPHCT
ot 6,2 cek., BbB BTOpaTa 1,8 cek. u B Tpetata 0,9 cek. C HU3XOAIa TEHACHLIUS B
Pa3BHUTHETO € M TecTa ,,uTpa B MPaBOBIBIHUK’ . IHTEpECHO € pa3BUTHETO Ha TeCTa
[0/IaBaHe Ha TOIKATa MEXKIY CThIanara, KOWTO OT 26 JOKOCBaHHUsS Mpe3 IbpBaTa
rofMHa HaMaisiBa MPOTPecMBHO BBB BTOpaTta (23,4) m tperata (20,2), xato mpe3s
YETBBPTATa OTHOBO ITOKA3a U3BECTEH HANpenbK (25,4).
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Taoauma 23

IIpomenu B moka3aTenunTe 3a TeXHHKA NpH GyTOOIMCTH

12-14r.

IMoka3aren IMopenen Ne B A0C0JII0THO OTHOCHUTETHO

H3CJIeIBAHETO H3MEeHeHHue u3meHenue (%)
,,Tapanexka ¢ Torka” (S) 7 9,2 70,22
,JAmaHouc ¢ Tonka” () 8 8,9 71,19
Urpa B nppaBOBI'bIHUK
che cMstHA Ha MecTaTa (N) 9 7,7 71,48
IlomaBane Tomka Ha
MSICTO MEXJy CThIlajlaTa 10 0,6 97,69

3a30s

ITokazarenure 3a pa3ceﬁBaHe Ha CIIy4auTe OKOJIO CPEAHOTO HUBO Ha TECTA Ca

CTaOMJIHYU, 3HAUMTENHO IIOJ M3MCKyeMaTa HOpMa 3a €IHOPOAHOCT. M3kimtoueHne
mpaBu TecT Ne 9 ipu KOWTO OTKpHBaMe U3BECTHO MOKauBaHe Ha Bapuauus Hax 10,0%,

HO U TOM € B OOIYCTUMHTC I'paHUIIN U € IOAKPCIICH C BUCOKA JOBCPUTCIIHA rapaHIIA

(Tabmuma 24).

TecToBere (bOpMI/IpaIJ_II/I HHMBOTO Ha TCXHHUYCCKHUTC Ka4CCTBA UMAT ITO-HUCHK

roavlICH MPUPBCT OT OCTAHAJIIUTE, BEPOATHO IMOpaar HE CbBCEM YCBOCHATA TCXHUKA

Ha M3IBIIHEHHE Ha OTaelHuTe eiaeMeHTd. Ot Apyra cCTpaHa TIapaHOUOHHAaTa

BEPOATHOCT 3a JOCTOBEPHOCT Ha M3MeHeHusTa (t) Bapupa B paMKHUTE Ha 2-3 MyHKTa,

a cproTBeTHaTa U croHoct € Hazg 0,990%.

Taoaunna 24

CToifHOCTH Ha CTAHAAPTHOTO OTKJIOHeHHE (S) 1 KoeuIeHTAa Ha
BapuaTuBHOCT (V) NpH TecTOBeTe 32 TEXHUKA

Ne Ha IHoka3zaTes CraTHCTHYeCKH CymapHu cTOHHOCTH
TecTa noKa3arteJs OT YeTHPHUTE
u3cjaeABaHMsA
7. ,» lapajexka ¢ Tonka” S 1,43
\Y 5,68
8. ,,Jlimnaownc ¢ Tonka” S 2,44
\Y 4,30
9. ,»Arpa B S 3,84
MPaBOBI'BIHUK V 17,27
10. ,.JlomaBane Tomnka S 1,56
MEXy cThianaTa’ V 6,32
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IIpomenu B HMBOTO Ha GU3HOIOTHYECKUTe MOKa3aTean npu 12-14 r.
dyTodoamcTH

MHoro ¢u3MoN03u W CHenUadTucTd BbB (QyTOONa ce MPUABPKAT KbM
CTaTyKBOTO, Y€ OTAEITHUTE TECTOBe TpsSOBa Ja Ce€ CpaBHSIBAT C HHUBOTO Ha
(m3nyeckaTa paboTOCIIOCOOHOCT Ha opraHu3Ma Ha (pyrOommcra. 3a ycTaHOBSIBaHE
HUBOTO Ha (u3MuecKara paboOTOCIOCOOHOCT € B3ET aTJeTH4YecKH TeCT, HO camara
(dbm3udecka pabOTOCTIOCOOHOCT € SBJICHHE ChC CHEMUGUUCH 3a ManeHHS CIOPT
XapakTep Y B3WMallaTa ydacTHE€ B TecTa MYyCKyjJaTrypa W JefiHOCTTa Ha
(hyHKIIMOHATHUTE CUCTeMH TpsOBa Na OTrOBapsAT Ha JBUTATENHATA ICHHOCT Ha
¢yrOomnaTa wrpa. [lo TO3M MOMEHT B CBETOBHAaTa IIPAKTHKa C€ M3MOJI3BaT
CTaHAapTHU METOJU, CAHAKBU 3a BCUYKHU CIIOPTOBE N HUE CC€ OIMMOBAaBaMC Ha TAXHATa
JIOCTOBEPHOCT.

UsmeHeHnsiTa Ha [BaTa TMOKa3aTens 3a OMNpeAeisiHe HHUBOTO Ha
(hyHKITMOHATHATE BH3MOXKHOCTH Ha OpraHM3Ma ca MIOKa3aH! Ha Tadnuma 25.

Taoauna 25

IIpomenu B HMBaTa Ha Qpu3HYecKaATa paGoTOCIOCOOHOCT U MAKCUMAJIHOTO
norpedjaeHune Ha kucjaopon npu 12-14 r. pyrdéoauctu

IMoka3zaren Mopenen Ne B AODCOJHOTHO OTHoOCHTEJHO
HU3CJIeIBAHETO H3MEHEHHE usMmeHenue (%)
PWCi7o
24 (kgm/min) 499 1454
MIIK
25 (ml/min) 3,97 140,3

JlBata rmokasaTesisi HMaT TOJIOXKHUTEITHO pa3BUTHE, ChOTBETHO ¢ 499 kgm/min
u 3,97 ml/min, xoeto mpeacTaBiIsBa MHOTO BHCOKO IMPOIEHTHO MOJ00pEHME, a B
o01maTa nepapxus Ha KJIACHPaHETO Ha TecToBeTe (BIK Tal. 25) Te CTOAT ChOTBETHO
Ha TPETO U 4eTBBPTO MsICTO ChC 145,4 u 140,3% npupact (tadnuia 26).
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Tadauua 26
CToiiHOCTH HA CTAHAAPTHOTO OTKJIOHeHHE (S) U KoeuIeHTAa HA
BapuatuBHocT (V) npu TecToBeTe 32 (PU3NMUECKA T€eCTOCOOHOCT

Ne na IHoka3zaTes CraTucTHYeCKH CymapHu cTOHHOCTH
TecTa nokKasareJ OT YeTHpHUTe
U3CJeABAHUS
24. PWCiro S 21,6
\Y 1,60
25. MIIK S 0,42
\% 4,32

AHanu3 Ha JAMHAMHYHUTE TPOMEHH B HHUBOTO HA MH3CJEIBAHMTE
oKa3aTesau

Karo obGexkr Ha Hamero wu3cieiBaHe CMe MpOCIeIWIM JAWHAMUKaTa B
Pa3BUTHETO Ha OTHENHHUTE MOKaszaTenu npu QyrOomuctu Ha BB3pacT 12-14 1. ¢
MIOMOILTA Ha JIBA OCHOBHHU CTaTUCTHYECKH METOAA, @ UMEHHO: 8/TEMITbT Ha pa3BUTHE
1 0/ TeMIIBT Ha TMPUPACTA.

[TbpBUsT mpeacTaBisiBa MPOLIEHTHOTO CHOTHOLIEHHE MEXAY aOCOMOTHHSA
YPOBEH OT MpPEAMIIHMSA W3CJICABAH MEPUO, MIPUET KaTo MOCTOsiHHA 0a3a. Bropusr,
TEMIBT Ha TPUPACTTA € MPOIEHTHO OTHOIIECHHE MEXKAY aOCONIOTHUS MPHPBHCT 3a
JaleH TepuoA OT BpeMe M aOCOJIOTHUS ypOBEH OT IpeJliecTBallyds BpeMeBH
IIepHoL.

B u3cnenBaHusa OT HAC Bb3pacToB IEPUO/ IO pacTBallMTe [peMUHaBaT
nocyegoBaresHo npe3 12, 13 u 14 r. cu Bb3pacT. B flUHaMuUKaTa Ha aHaTOMO-
MOpP}OJOTUYHUTE CH NpU3HAKM (PBCT U TeJeCHO TerJjio) oTO6essi3axMe
pa3HONOCOYHA TeHJEeHLUs B JBaTa NOKa3aTeJid, TeMI Ha pasBuTtueTto (TP) u
TeMn'bT Ha npupactta (TII).

B pbcTOBO OTHOIIEHHE € 0THesIsI3aH 0-BUCOK BpbX B TP BBB Bb3pacTTa
13 r. B cpaBHeHMe ¢ Tasu Ha 12 u 14 rogumHuTe. CHIOTO Ce OTHACA U 3a
nokasatenda TII, koWTo ciexBa puHaMmukara Ha TP. [lpu TersoBHUTE
MOKa3aTeJd HaMHpaMe fACHO WU3pa3eHa TeHJEeHIHUSA 38 OTHOCUTEJHOTO
HaMassiBaHe Ha TP u TII BBB BCcAKa Bb3pacT B CpaBHEHUE C NpeaxoHaTa. Hal-
Bucok TII B pbCTOBHUS MOKa3aTes e oT6essi3aH npu 12-13 roaumuuTe (9,4 cm.
npu TII - 6,21%), ko#iTo B cefBamaTa Bb3pact 13-14 r. HamMasiBa 3HAYUTEHO
Jl0 abcositoTHU cTOMHOCTH OT 4,8 cM. U TII - 2,90%.B pbcTOBUA noKa3aTes Hal-
BUCOK Bpbx npu TP Hamupame npu 12 rogumnurte - 113,67%, kakto u TII -
13,67%.
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JluHaMBKaTa Ha CKOPOCTHUTE BBb3MOoKHOCTH (dur. 10) Ha
u3ciaenBaHuTe  GyTOOMMCTH  1MOKasa, 4Ye  3HAYMTEJNHO  HapacTBaT
BB3MOXXHOCTUTE 3a Obp30 HabHpaHe HA CKOPOCT CJeJ CcTapta W
MO bp>KaHUETO Ha CKOPOCTTA C IOMOLTA Ha /iIBETE HEMHU U3MepEHUS YeCTOTa
U 'bJDKWHA Ha GeroBarta Kpayka npu 12 u 13 rogumHuTe. O6paTHa TeHAEHIUS
HaMHpaMe B CIOCOGHOCTTA /ia ce MO bpKa MAaKCUMaJ/IHATa CKOPOCT B GSIraHeTo
Ha 60 M., KbJleTO Hali-BUCOK Ha TP e oTGessi3aH ollle B MbpBaTa Bb3pacT (12 1.),
a B OC/Ie/iICTBUE HaMaJisiBa 3HauyuTenHO. ToBa ce oTHacd u 3a TII, Ho He 3acsira
abCcoJIIoTHAaTa CKOPOCT Ha NpuUABWKBaHe (TabJj. 6), KOSTO HelmpeKbCHATO
HapacTBa BCJIeJCTBUE, KAKTO M0A06peHHe HA CUJIOBUTE Bb3MOXKHOCTH, TaKa U
Ha TexHUKaTa Ha bsraHe.
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WMaT INOJIOKUTEJNHO pa3BUTHE, KakTo Ha TP, Taka u Ha TII npe3 nesus
n3ciesBaH nepuos (our. 11).

Bb3MoxkHOCTHTE 3a NpOsIBJIeHHEe Ha aepoOHO-aHaepoOHaTa CIPUHTOBA
n3apwmxauBocT (Tect Ne 11, 12 u 13) nokasBaT HeNpeKbCHATO MOJ0OpeHUe.
TeMn'bT Ha pa3BuTHe U TII Ipu TAX ce 3ana3Ba Ha BUCOKO HUBO IIpe3 BCHYKUTE
TpU rOAWHU Ha eKcriepuMeHTa (dur. 14).
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B HaureTo uscaenBaHe 3a Bb3pacTTa 12-14 r. HaMupaMe pa3HONOCOYHO,
XeTEepPOXPOHHO pPa3BUTHUE Ha OTZAeJHUTe PU3UYeCKU U TeXHUYEeCKH KauecTBa,
KaKTO 001110 32 Bb3pacTTa, TaKa U 33 OTAEJHUTE UHAUBUAYATHU CIy4aH.

OT BCUYKHU IBafieCeT U YeTUPH KOHTPOJIHU TECTa, YCTAHOBUXME, Y€ CaMO
B ceJieM HaMHpaMe nocTossHHO nooopeHue B TP u TII 3a uaciiegBaHus Nepuos,
B deTupu TecTa ce 3amna3Ba IOCTENEHHOTO NMOA0OpeHHe Ha ABaTa MoKa3aTeJls
3a AMHAMHUYHUTE IIPOMeHH, a B ocTaHauTe TpuHazaeceT TII u TII 3HaUunTE/IHO
HaMaJisiBaT. ToBa o6aye He ce 0THACS 32 a6COIIOTHUTE CTOMHOCTHY Ha TECTOBETE,

KOUTO IpH TpeHUupalmyd peJoBHO CIOPTHUCTU IIOKAa3BAT HEINPEKDbCHATA
JAWMHAMHWKA Ha [IOBUIIEHHE.

KakTo ce BwXJa pa3HOOOpa3veTO B U3MEHUYMBOCTTA Ha TECTOBETE €
MHOTO TOJIIMO. AHTponoMeTpUYHHUTE (TecT 1 M 2), CKOPOCTHO-TEXHUYHHUTE
(Tect 7 u 8), ckopocTHo-aT/ieTHu4eckuTe (TecT 4, 5 U 6), yectoTHUTE (TecT 17,
18 1 19) U CKOpPOCTHO-CUJIOBUTE HUMAT SICHO M3paseH Chnaj, B JUHAMHUYHUTE
MPOMEHH, 3acsATally TEMIIA Ha TPHUpPACTa U TeMIIA HA Pa3BUTUETO UM.
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HN3BoaMn

1.

[IpoBesieHOTO WH3c/e/BaHEe MOKa3a, 4ye QU3NYECKUTE U TEXHUYECKUTE
KayecTBa Ha  MJjaguTe  GyTOOJMCTA  MPOTUYAT  PA3HOIMOCOYHO,
XeTEePOXPOHHO U C pa3JIMYHU TEMIIOBE HA Pa3BUTHE.

[osleMyHaTa Ha TOJUUIHUS PHUPACT B HUBOTO HA OTZEJHUTE TECTOBE € B
npsika Bpb3Ka OT JBUTraTe/JHATa JeWHOCT U GUOJIOTUYHUTE J1a/IeHOCTH Ha
dyTboNHCTHUTE.

/lBaTa nokasaTeJisi XapaKTepU3Upally AUHAMUYHUTE IPOMEHU B HUBOTO Ha
TECTOBETe, TEMII'bT HA Pa3BUTHE U TEMITBT HA NPUPACTA UMAT XapaKTEePHU
M3MeHeHHs, KOUTO He ca CBbP3aHU C IPOMEHUTE B OCTAHAIUTE TECTOBE.

B no-rosisiMmaTa cu yacT (TpUHaAeceT TecTa) NoKa3aTe uTe 3a pu3nyeckara,
TexHUYecKaTa U (U3HOJIOTHYEeCKaTa XapaKTepUCTUKa Ha PyTOOHCTHUTE
MOKa3BaT CUJIHO M3pa3eHa, eXerojHo INPOMeHslla ce JWHaMUKa C
TeH/JeHLUs KbM HaMaJlsiBaHe Ha TeMIIa Ha pa3BUTHETO U npupacTa. B cegem
OT MOKa3aTeJIuTe e Hajlule MoJo06psiBaHe 10 BpeMe Ha TPUTe FOJUMHU Ha
W3C/elBaHUsI [epuoJ, KaTo TYK Ce BKJKYBAaT CKOPOCTHO-CUJIOBUTE,
TeXHUYHHUTE U CIeLUaJTHO-CKOPOCTHUTEe GyTOONIHU KayecTBa.

HuBOTO U NpOMeHUTe B CKOPOCTHUTE NIOKa3aTe U, IMHENHO-aT/IeTHIecKa U
¢dyTbosIHA G'bp3UHA 3aBUCAT OT CKOPOCTHO-CUJIOBUTE Bb3MOXKHOCTH Ha
CIOPTHUCTA, EKCIIJIO3UBHUTE KayeCTBa U CIOCOGHOCTTA Jja ce Mo bpKa ToBa
CbCTOSIHUE B IpoAb/KeHUe Ha 20-40 m.

@dopMuUpaHeTO Ha TeXHUYECKUTe KayecTBa Ce INpUeMa KaTo IJIOJ Ha
CHOCOGHOCTTA Ha TPEHUpAILUTE Ja MpOsSBSABAT MO-TOJEMH ABUTATEJTHHU
KayecTBa, U3pa3eHU B HaMaJIsiBaHe BPeMeTO 3a JOCTUTaHe MaKCUMaJIHUTe
CTOMHOCTH Ha CbOTBETHMUS TECT, yBeJMYaBaHe I'paileHTa Ha IpUJIoKeHaTa
cuna (pesyaTaTuTe OT CKOKOBUTE TeCTOBe) UM IoJoOpsiBaHe Ha
KOOPAMHALMOHHUTE KauecTBa (CoOBaJIKOBO OsiraHe 5 x 50 M).
Bb3MOXKHOCTHUTE 3a yBeJiM4aBaHe TeMIIOBETe Ha MpUpacTa [0 OTHOIIEeHUe
Ha W3APBXKIMBOCTTA, Ca B MNpsKa Bpb3Ka C HUBOTO Ha ¢u3HyecKaTa
paboTOCIOCOGHOCT, KUCTIOPOAHOTO NOTpebieHue, aHaepOOHO-JTaKTaTHUTE
Y aepoOHHUTE NOKa3aTelH.

He 6sixa pasKpUTHU CbLIECTBEHHW U JOCTOBEPHM DPA3/IMKUM B HUBOTO Ha
M3MeHeHUe Ha TeCTOBEeTe NP HallaZlaTeIuTe U 3aliUTHULUTE.

[IlpueMamMe, ye B HUBOTO Ha TeMIla HAa NpUpacTa U TeMIla Ha pa3BUTHE Ha
OT/ZieJIHUTE IO0Ka3aTesH, XapaKTepusupalld HHUBOTO Ha QU3HUYECKUTE,
TeXHUYECKUTe U GQYHKIUOHAJHUTE TOKasaTeJad ToJAM JsJ 3aeMaT
BpPOJIEHWUTE — HacJIe/ICTBEHU KayecTBa Ha uUrpadyuTe. /[uHaMUKaTa UM ce
BJIMSie OT M3MOJI3BAHUTE CPeJACTBA M METOJM 3a TPEHUPOBKA, KaTO I'M
CTUMyJMpa W TNpeAu3BUKBAa H3MEHEHUWe BbBB BpEMETO Ha TAXHOTO
NposiBsIBaHe.
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[IpenopbKH 3a MpaKTHKaTa

AKlLleHTHpaHeTO BBbPXy TPEHHPOBBYHUTE CPEACTBA W METOAU C
MOMOIITA Ha KOWUTO Ce IleJM IoA00psBaHe Ha Ompeje/ieHU KadecTBa Ha
dyTOONIHMCTUTE Ja ce CcboOpassiBa C Pa3KpPUTHTE B HAIIETO H3CJeJBaHe
JUHaMUKHU oTpaszeHu oT dur. 9 no dur. 17.

HeobxogumMo e Ja ce OTAeJIT Ha HWHAWBUAYAJIEH IUIAH OHE3U
$yTOOMCTH, KOUTO MOKa3BaT M0-BHCOKA aKIieJiepalus u3pa3eHa Ype3 HUBOTO
Ha KOHTPOJIHUTE TECTOBE, 3a J]a Ce OChIIeCTBU UHAWBUAYaIHA TPEHUPOBBbYHA
nporpama 3a Mo-ToJIsIM MPUPACT B HEOOXOAUMHUTE 3a BCEKU OTAeJIeH UHIUBU/
KadecTBa.

[lokasaTesnuTe KOWTO UMMaT HAW-MHOIO BBTPEIIHU BPB3KU C
OCTaHa/IMTEe Ca CKOPOCTHUTE M CKOPOCTHO-CUJIOBUTe TecToBe. [lopaau ToBa
npenopbyBaMe 3a HW3MEHeHHEe Ha eCTeCTBeHWTe BpOJEeHH TeMIOBe B
pa3sBUTHETO Ha Te3M IOKasaTeJM Ja Ce M3I0J3Ba MO-rojiIM 00eM OT
TPEHUPOBBYHHU CpeACTBA W METOLU B KOUTO Ca BKJIKWYEHU CKOKOBHU
ynpaxKHeHHUs], 6sraHe CbC CMSAHA Ha [10COKATa, pe3KU CTapTUPAHUsA U Ap.
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INTPUHOCH

Cp3/ja/ileHa 1 anpobupaHa e aBTOPOBa METO/JMKaA 32 YCbBbPIIEHCTBAHE
Ha TPEHUPOBBYHUAT NpoLec Ha MIagu GyTOOTUCTH.

[IpegocTaBeHH ca J@HHU 3a CHIIHOCTTA U MPOMEHUTE B JABUTATEIHUS
MOTEHIMAJ Ha CbCcTe3aTenuTe 1no ¢pyT6os1 12-14 rouHU , KAKTO U KAaKTO
Y KOpeJIallMOHHHUTE UM BP'b3KH C OCHOBHUTE TEXHUYECKHU IOXBATH.
[IpoBesjeHO e wu3cjefBaHe 4pe3 6oraT KOMIUIEKCEH Habop OT
nokKasaTesy, OTpasfBallld clelUPUYHHUTE OCOOEHOCTH Ha Yy4eOHO-
TPEHUPOBBUHUS NpoLiec NpU MaaLd GyTOOIUCTH.

Cb3paseHa e enHa Ao6pa 6as3a 3a mMpHeMaHe U BHeJpPsiBaHE Ha MoO/jies

Ha CMIOPTHA MO/Ar0TOBKA B bbarapus no ¢pyt6os1 3a Maagu GyTOONUCTH.
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SPEED-STRENGTH QUALITIES OF YOUNG FOOTBALL PLAYERS" contains 148
standard typewritten pages. It is illustrated with 27 tables, 17 figures and 7
appendices.
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INTRODUCTION

Football is a game that has conquered the world. The most interesting thing is
that everyone " can understand it in detail”, loves it and lives with its problems.
If they face it directly, they see how little they know, how complicated it is and
how many unsolved problems managers, coaches and amateurs face to. Millions
of people are captivated in football, so many are those sitting in front of TVs to
follow the team they sympathize, live with the fear or pleasure of losing or
winning, but in the end the experience, emotions the irresistible desire to
participate in spirit and physically in it is irreplaceable and remains forever in
the souls of people.

Football is a sport that is more accessible than other sports. On the other hand,
it does not require special conditions, but a flat site marked with two improvised
doors and four kids. Football is a part of the general culture of mankind, without
which they can not exist.

According to statistics of the International Football Federation (FIFA), nowadays
more than 260 million people in the world practice the game. Modern means of
information and social networks provide immediate access not only to all major
forums such as world, continental, state-organized championships and Olympic
Games, but even to national and regional championships in their various formats.

Football is a game that is characterized by specific features:

a/ it has natural motor actions, is not influenced by any restraining
actions of those who practice it and gives space to creative thought of the person;

b/ it has qualities to provide enormous opportunities for unique
movements and game situations to those who practice it;

¢/ provides an opportunity for players and practitioners to manifest and
realize their physical qualities, speed, strength, endurance, agility and flexibility,
as well as to apply their individual skills;

d/ develops individual and collective thinking, and allows creativity both
in the motor actions of players and in collective thinking and building of
situations that would lead to the expected results;

e/ provides an opportunity to experience the joy of the goal scored in the
opponent's goal (door).

The Bulgarian scientific and theoretical thought does not remain behind the
achievements abroad. Bulgarian authors such as V. Angelov, N. Aladzhov, S.
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Stoyanov. A. Shishkov, M. Chervenyakov, L. Dimitrov, M. Madanski, B. Tsonev and
many others developed the theory and methodology of the football game by
publishing a number of studies, textbooks and methodological materials, which
significantly enrich the theory of this sport and provide an opportunity for
coaches, activists even amateurs to get acquainted with the "secrets" of the
football game.

The Bulgarian youth is talented, with great motor potential and this is evident
from the presence of competitors such as Kolev, Yanev, Naydenov, Ormandzhiev,
Bozhkov, and more recently by G. Asparuhov, N. Kotkov, D. Berbatov, the winner
of the Golden Ball for the best scorer in Europe Hr. Stoichkov and many others
found a place in prestigious European and other teams around the world.

The great popularity of football requires relevant work among the youngest,
children and adolescents, where the future substitutes of our football stars come
out and develop.

The Bulgarian Football Union has established and continues to increase the
number of sports schools in football, duplicate teams and children's and youth
schools to the clubs in "A" and "B" groups in the country. The scientific approach
and good knowledge of the positive and weak points in the organization, the
team-building, the development of the theory and methodology of training
requires increasing efforts among the rising generation of children and
adolescents to prepare them at such a level that meets the modern requirements
of the game and the level of this sport in Europe and the world.

CHAPTER 1 presents the scientific and methodological foundations of the
physiological and morphological development of young athletes.
Anatomical-physiological features of children and adolescents and physical
development of children at the age of 8-11 and adolescents at the age of 12-14
are analyzed.

The main objective of the presented study is to establish the dynamics of physical
and technical qualities during ontogenesis in 12-14 years of football players.

The dynamics of the age-related development of physical qualities at these ages
has been analyzed in detalil, in particular speed, strength, endurance, dynamics
in the development of speed-power qualities. An integral part of the review is the
analysis of the prerequisites affecting the physical maturity, mental and
psychological abilities of adolescents, genetic factors, environment, physical
loads and the physical and intellectual development of the individual. This
chapter also includes our working hypothesis:
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We consider that by establishing the exact indicators of dynamics of the
qualities, which are studied in this dissertation, we will reveal those sides
of their positive or negative development, which can help us to improve the
training methodology to the greatest extent. With its help, the trainees will
be given the opportunity to achieve higher sports results in football and
will guarantee a higher working capacity and efficiency of the body.

CHAPTER 2 includes Objective, Tasks, Methods and Organization of the study.

OBJECTIVE OF RESEARCH

The main objective of this research is to establish the dynamics of
physical and technical qualities during the ontogenesis of 12-14 year-old
football players.

TASKS OF THE STUDY

1. A survey on the accessible references related to the research problem and
establishing the trends of studies implemented by authors tracking the
development of child and adolescent development.

2. Establishment and systematization of the training methods practiced until
now for development of the above mentioned physical qualities in references
and practice of leading specialists in these issues.

3. Development and approbation of author's methodology for development of
motor skills and technical skills of 12-14-year-old football players.

OBJECT AND SUBJECT OF RESEARCH

THE OBJECT OF THE RESEARCH is the long-term changes in the level of
development of physical capacity of 12-14-year-old football players.

THE SUBJECT OF THE PRESENT RESEARCH is to track three-year rates of
development of physical and technical qualities of football players at the age of
12,13,14.
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ORGANIZATION OF RESEARCH

Study contingent

The research suggests the use of two training programs, the current one
recommended by the BFU and the one developed by us including different
training methods and means.

For this purpose two groups were formed, EXPERIMENTAL of 20 children and
CONTROL also of 20 young football players aged 12-14.

RESEARCH STAGES
First stage. Start: 30.05.2019 to 31.12.2019
Tasks of the stage:

1. Research, analysis and systematization of data taken from the
studies of our and foreign authors.

2. Specifying the number of participants in the two groups and
determining the level of their physical training with the help of certain tests and
control exercises.

3. Formation of a set of control tests determining the level of the
qualities speed and speed power.

4. Formulation of the working hypothesis, the goal, the tasks of
dissertation.

5. Development of a strategy for the deadlines of implementation of
the assigned tasks.

Second stage. Start: from 01.01.2020 to 30.05.2021
Tasks of the stage:

1. Formation of teams for conducting testing and training of quaestors
(teachers observing during the exam in Bulgaria).

2. Creation and approbation of the methodology of training in an annual
cycle.

3. Initial testing according to the specified control indicators.

4. Processing and analysing of the primary results of testing of the groups.
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10.

N

Implementation of training program in the second (control) group,
statistical processing of the results obtained.

Formation of the second (experimental) group to conduct the target
training program.

Testing according to the established control indicators.

Processing of the test data using variational analysis for participants in
the second (experimental) group.

Analysis and comparison of the results obtained from the study of the
first and second groups related to the dynamics of development of the
studied qualities, speed and speed strength.

Analysis of the changes in level of the two studied qualities in both
groups based on growth and growth rate of the adopted control
indicators.

Third stage. Start: from 31.05.2021 to 30.06.2022

Tasks of the stage:

Analysis of the study results and writing the text of Chapter Three of
dissertation.

Implementation of the experimental program with the formed group of
athletes - football players.

Testing the participants in experiment (the first group) according to
approved control exercises and tests.

Processing of the obtained results using mathematical-and-statistical
methods.

Systematization of the results and their comparison in the two groups
tracked in the study according to the indicators approved at the
beginning of the study first stage.

Writing the third chapter and correcting it with the help of supervisor in
case of inaccuracies.

Drawing the conclusions and recommendations for the practice.

Final writing of the dissertation.
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RESEARCH METHODS

Depending on the aim and tasks of the study, different methods are used as
presented below.

I. Theoretical methods and analysis for the development of methodological
concept and justifying the topical nature of problem under study:

1. Theoretical and logical analysis of the references on the problems of
sports training related to the development of physical qualities and
technical skills.

2. Documentary analysis of plans, protocols with test results of teams in the
Bulgarian championship for the age of 12-14.

3. Sociological methods during the survey, such as methods of interviewing
and talking to specialists working with young football players at the age
of 12-14.

4. Analysis of Internet information on the leading trends in sports training
according to sources in the World Information Network.

II. Experimental methods for justification of the constructed theoretical-
methodological concepts and approaches, for control and evaluation of the effect
of the applied methodology.

1. Anthropometry

Anthropometric indicators to control and evaluate physical development
and muscle mass

» Heightin an upright position is measured with a "growth meter" with an
accuracy of 0.5 cm.

Body weight. Standard weighing machine accurate to 0.1 kg. (kg)

Body weight index (BMI): measuring body mass (in kg) and dividing it by
the square of height (in m): BMI = body weight: height? in metres (m).

2. Motor testing
» Running 15 m from high start (S) standard methodology.

Running 30 m from high start (S) standard methodology.
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» Running 60 m from high start (S) standard methodology.

3. Technical tests
Football technical proficiency tests

7. Hedgehog with a ball

Eight cones are placed on a square of 4 x 4 m, three on each side and one in the
center. The play starts from the center, running to the leftmost one side,
returning to the center, running to the oncoming one, returning to the center and
thus passing through all eight cones (appendix 1) (s).

8. Illinois with leading a ball (s)

Overcoming the distance according to the scheme in a rectangle 5 x 10 meters,
with the activity of moving along the long side. It includes a shuttle run, zigzag
through 4 cones in both directions and ends again with a shuttle run. Measure
time to within 0,001 s. (Annex 2)

9. Combined ball leading, shooting and change of place

Four cones are placed in front of one of goals on the large penalty line. Two
others are put on the lateral line, 3 m from the end line. The footballer starts 6
meters from one corner of the penalty spot, dribbles to the far left cone, shoots
to the goal and runs back to the second cone, where he picks up a second ball,
runs to the penalty line, shoots and thus goes around all 6 cones. The time for the
entire complex of exercise is measured in seconds (Annex 3).

10. Passing the ball between the stairs

From a stride to the sides of 60-70 cm. The examined person (EP) places the ball
between the open feet and on a signal begins to pass the ball to one leg and the
other as quickly as possible. The number of submissions in 30 seconds is
reported.

11. "Hedgehog without a ball"

The test is the same as in II-8 but with and without a ball. Measure time with
exactness to 0,001 s.

12. “Illinois without a ball”

The test is the same as in I[I-9 but without a ball. Measure time with exactness to
0,001 s.

13. Running to two cones
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The cones are placed the 10t and 20th meter from the start. Running starts to
the first, returns to the start, runs again to the second cone and returns to the
start (60 m). Thatis repeated three times with a break of 1 minute between runs.
The first and last times, respectively of the first and third series in sec (s), are
reported and the difference between the two times indicates the sprint
endurance. (Appendix 4)

14. Running the stairs of the stadium

Stepping on each stair (10 pcs.). The time in sec (s) is reported. We measure the
peak power of the lower body. It is performed on 10 marked steps. On a signal,
EP passes through the ten stairs, time stops when both feet reach the 10th step.
Two trials are made. The time is read to within 0.01 second and we use the
average of two trials, 2 minutes is recovery between the two trials. The power
can be calculated by the following formula: power = force x speed. Speed is
calculated as the total vertical distance of all poles climbed (in meters) divided
by the time required to climb all poles. This can be easily done by measuring the
vertical height of the bottom step (19.7 cm) and multiplying by 10. The force is
measured by the mass of the EP multiplied by the acceleration due to gravity (9.8

m/s).

15. Running against a slope (uphil) - 7 x 30 m
Choose a terrain with a slope of about 7-8° and mark the starting line at 30 m at
the beginning of the beginning of the slope. At a signal the EP starts to run as fast
as possible and after the mark of finish, he returns to the starting place - the start
in 20 seconds. The run is repeated seven times with a 20-second rest between
sections. The total time of the seven sections run (S) is recorded.

4. Motor tests
16. Shuttle run 5 x50 m

On an athletics track (or in the gym) a distance of 50 m is measured. The
examined person starts from one end, runs as quickly as possible to the end of
the distance, overlaps the line and turns to the starting line, running it again. He
performs five runs. The transit time is measured to within 0,001 s.

17. Frequency running between two gymnastic benches

Two gymnastic benches are placed at a distance of 40 cm from each other. The
examined person stands between them and by signal begins to place the left leg
on the left bench, the rightleg on the right one as quickly as possible, then returns
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the left foot to the floor and next to it the right one. This is assumed to be one
cycle. Count for 30 s the number of cycles (Appendix 5).

18. Running on a "lying ladder”

Pre-made of canvas tape (or plotted on the floor) ladder with 20 steps and a
distance between them of 50 cm. It is overcome with...ers) divided by the time
required to climb all the stairs. This can be easily done by measuring the vertical
height of the lower foot(19.7 cm) and multiplying by 10. The force is measured
by the mass of IL. multiplied by the gravitational acceleration (9,8 m/s).

19. Frequency running in place with a support on a wall

The examined person stands at 30-40 cm. In front of the wall, he rests his hands
on it and on a signal begins to run with a high raised knee as quickly as possible.
Stepping from left to left (or right to right) foot is taken for one cycle. For 30 s
the number of cycles are counted.

20. Length of stride

Run previously outlined 20 meters on the track or in the hall, counting the
number of steps with which the distance was overcome. The number of steps
divided by the length of the distance determines the average length of the steps
with which the distance is overcome. Only completed steps are taken into
account.

21. Vertical rebound at a height from a place with a swing of the hands

A centimeter line is marked on the wall, and the height of the rebound in cm is
marked by the touch of the fingers on it (cm).

22. Fivefold jump from a place (cm). Standard Methodology (cm).

23. Long jump from place (cm). Standard Methodology (cm).

5.Functional tests

24. Physical performance tests (PWC170)

Field test: Two runs are conducted, the first at a speed of 2.5 m/s and the second
at 3.7 m/s, running approximately 600 and 800 m. The rest interval between the
two runs is 5 minutes. The pulse rate is measured at the end of the first and
second runs. The resulting pulse rates are substituted in the one proposed by
Karpman et al. (1974) formula:
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170— @,

PWC,;,, =V, +(V, -V,).
ch - ch

where PWC170 is the physical performance at a pulse of 170 beats/min.

expressed in m/s, V1 and V2 are the running speeds calculated on the basis of

the distance run, F1 and F2 is the pulse rate at the end of two runs. The

recalculation of PWC170 from m/s to kgm/min is carried out according to the

formula: W =417 .V - 83.

25. Maximum oxygen consumption (IGC). VO, max.

A standard "step-test” is used in which the examined person goes up and down
on two steps of 30 cm each. on four strokes. The work lasts three minutes at a
rate of 15 cycles per minute, and after a break of 30 seconds, the exercise is
repeated: the frequency of movements is 22 cycles per minute. In the last 15 sec.
pulse rate is measured. The maximum oxygen consumption is determined
according to the proposed by lliev and col. 1982 nomogram.

II1. Mathematical and statistical methods and indicators

The obtained data were subjected to mathematical and statistical processing by
correlation analysis.

IV. Principles for building applied training methodology

The high efficiency of sports training of 12-14 year-old young football players is
determined by two main factors - the content of training effects (means,
methods and forms), and the rational organization of this content over time.

Creating our methodology, we planned the impact in three main levels:

® The macrostructure of sports training - covers the macrocycles of the training
process (semi-annual and annual).

¢ The mesostructure of sports training - covers the mesocycles of the training
process with a duration of 20 to 40 days.

¢ The microstructure of the sports training - covers the microcycles of the
training process of 7 days, which include several training activities.

59



In a purely applied aspect, the construction of sports training starts from the
macrostructure, i.e. from the strategic goals of the process of sports
improvement. From a didactic point of view, the study and study of the structure
and functional organization of the training process begins with its
microstructure.

The construction of microcycles was one of the most responsible tasks in the
sports training methodology of the experimental group and required the answer
to some questions of a principled nature. Most often training and competition
activities are organized within 7 days of different types.

The following microcycles were most often used:

» working microcycles;

» impact microcycles;

» introducing cycles in three variants: introductory microcycle of
unloading (restorative) nature; an introductory microcycle of a tonic
nature; an introductory microcycle of model character.

In compiling the training program as a whole and in the construction of each
microcycle, we followed the following methodological rules:

At least twice a week to conduct training with about a maximum playing load,
characterized by the fact that the accumulated psycho-physical fatigue lasts two
- three days after; at least twice a week to work to develop strength and running
capabilities; combining large game loads with load through specialized and
auxiliary training exercises depending on the number of workouts in the weekly
microcycle.

No matter how good the team training program is, it cannot be adequate to the
individual needs of individual competitors to develop their condition.

Uniform light running 5.5 - 6 min per kilometer has a very beneficial effect on the
breakdown of accumulated lactate from intense training and racing effects. Such
a load stimulates cardiac and respiratory activity, activates aerobic mechanisms
in muscle cells and has a balancing effect on the endocrine and central nervous
system.
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ANALYSIS OF THE RESULTS

CHAPTER 3 presents the results and analysis of research.

INTERACTION OF INDICATORS ENSURING GROWTH AND LEVEL OF
PHYSICAL FITNESS
OF FOOTBALL PLAYERS AGED 12-14

Focusing on determining the pace of development of physical qualities of football
players at that age, it was found out what influences the individual countries
have on sports training, the level of physical qualities and their functional
training. In such cases sports statistics deal with both ordinary rectilinear
correlation and multiple one. As it is known, the correlation coefficient (r) does
not depend on only one but on several indicators, which explains why the
ordinary multiple correlation is used.

The groups under this study consisted of football players who did not have a final
position in football. That allowed us to divide them into two main groups:

Group 1 - defenders;
Group 2- attackers.

The previously specified twenty-five indicators (table) for tracking the
development of physical capabilities of football players according to the
preliminary statistical analysis showed their high values (Table 1).

Comparing the individual tests, it can be seen that the defenders are
superior to the attackers in anthropometric indicators, although the difference is
small (in height 1.9 cm, and in weight, 1.7 kg). Also, the index indicator (BMI) of
attackers is lower than that of defenders. Speed exercises (No.4, No.5, No.6,
No.11, No.12, No.13, No.14, No.17, No.18 and No.19), all except running in place
with a support are better for attackers. That was expected, given the genetics in
the development of competitors oriented to the respective game post, as well as
the psychological attitude of athletes to the nature of the physical work
performed in intensity and duration. In the technical indicators (No.7, No8, No.9
and No.10) performed with a ball, the differences in favor of the attackers are
significantly greater. This is especially true for No. 8 "lllinois" test, in which, in
addition to the ability to lead the ball, the presence of speed is required. Back in
Test No.9, "quick exchange of passes”, differences are minimal, although
attackers can be expected better results. This approach to the levels of tests is
allowed due to the still unestablished game posts and the training methodology.
In bigger age groups, and especially in men, this process is primarily controlled

61



by coaches who direct their graduates to posts that are tailored to the capabilities
of the team or the need for players who can play in several posts.

Table 1
No | Indicators Defenders | Attackers | Credible difference
t Pt
1. Height (cm) 148.3 146.4 2.70 0.993
2. Body weight (kg) 43.4 41.7 2.79 0.994
3. Index (BMI) 19.8 19.5 2.63 0.991
4, 15 m run from a high start (s) 3.09 2.88 2.30 0.978
5. 30 m run from a high start (s) 5.42 5.15 2.80 0.994
6. 60 m run from a high start (s) 9.45 9.38 2.87 0.995
7. Test "Hedgehog" with ball (s) 30.9 30.0 2.67 0.992
8. Test "lllinois" with ball (s) 30.5 26.8 2.78 0.994
9. Quick submission exchange (s) 28.2 25.1 2.30 0.978
10. | Passing the ball between the legs 25 29 2.52 0.988
(n)
11. | Test "Hedgehog" without ball (s) 26.8 26.0 2.80 0.994
12. | Test "lllinois" without ball (s) 20.7 19.9 2.87 0.995
13. | Running to two cones (s) 13.1 12.7 2.51 0.987
14. | Running 10 stairs of a staircase (s) 2.26 2.15 2.59 0.990
15. Running 30 m against a slope 6.33 6.21 2.94 0.996
(uphill) (s)
16. | “Shuttle” 5x 50 m (s) 43.17 41.11 2.93 0.998
17. | Frequency of running between two | 25 31 3.02 0.997
benches (n)
18. | Running on a “lying ladder” (s) 46.2 42.9 3.12 0.998
19. | Running in place with support (n) 30 27 2.65 0.991
20. | Mean length of strides with running | 143.1 146.4 2.97 0.997
20 m (cm)
21. | Vertical rebound from a place (cm) | 37.4 38.8 3.01 0.997
22. | Fivefold jump from a place (cm) 7.45 7.88 3.50 0.995
23. | Long jump from a place (cm) 170.8 172.6 3.72 0.999
24. | Physical performance tests (PWCi70) | 960 1180 2.94 0.996
25 Maximum oxygen consumption 3.05 3.60 2.98 0.997
(IGC). VO2 max. (I/min)

The speed-force tests (No.15, No.21, No.22 and No.23), which characterize the
presence of both composition, strength and speed (power), again have better
performance in jump tests, vertical rebound from a place with a swing of the
arms (difference 1.4 cm, in the five-fold jump from a place and in the long jump
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from a place - 1.8 cm). Although there are differences between the two game
forms and they are not significant, which once again highlights the possibilities
for substitutability of players by post and their equal physical qualities. In the 30
m run against a slope, where high speed and strength qualities are required to
some extent and a manifestation of strength endurance the difference is
insignificant (0.21 C) and cannot be considered credible between the two groups.
The other indicator, test No.20 "the average length of steps when running 20 m"
shows a greater length for attackers (by 3.3 cm), which corresponds to the nature
of motor activity during the game. As expected, attackers have a larger perimeter
of action in their movements, hence the formation of the longer step in them.
Defenders play in a smaller area and are probably accustomed, they have created
such a motor stereotype in which the long run is not necessary, in some cases
preventing the correct movement and parrying of the actions of the attacking
opposing player.

The two last in this study tests are on physical performance represented by
PWCi70 and maximum oxygen consumption (VO; max. ). As it is known, there is
still no definite definition of the concept of "physical working capacity”, despite
the very authoritative definitions of authors such as Anokhin, P.K. (1973) and
Borilkevich, V.E. (1982), who define it as: "a phenomenon of a specific character,
having in each case its own distinctive features, as well as the functional systems
organizing for its provision". The results in our study are close to those
announced by other authors (Danilin, 2015; Andneev, 1999; Qiang, 2006;
Willams, 2005), but show the advantage of attackers. This characteristic feature
is also indicated by L. Krastev, 2005, Madansky, 1986, Yovanovic, 2011,
Shamardin, 2008, who establish several characteristic features in the physical
actions of attackers and defenders:

1. Attackers travel an average of 500-600 meters longer distances than
Defenders in a no-ball game.

2. The same is registered in the game with ball - 400-500 m.

3. The pulse rate level during play is higher in attackers, they recover faster, and
the concentration of lactate in the blood is lower (6.0 - 6.2 mmol/l), while in
defenders it is significantly higher (7.5-8.1 mmol/1).

This indicates that defenders make more vigorous movements in their actions
than attackers. It is noteworthy that all the indicators studied have high
confidence criteria defined using the "t" criterion and its respective meanings of
the "Pt" indicator, which are above 0.9%.The established indicators determining
the level of physical qualities, technical capabilities and physical performance of
the body of growing players shows that they are well prepared for the upcoming
training in the next ages and can tolerate the training provided for them. On the
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other hand, these findings also express the biological and natural development
of the organism, due to the fact that the age of the studied football players is very
low (12-14 years), which implies a greater percentage of their natural
development, rather than fruiting training activity. In this regard, we focused our
further research on establishing the interrelationships between the individual
indicators so as to determine their influence on the level of natural development
of the physical and technical qualities of the players. Structure of the indicators
forming the physical and technical preparedness of the football defenders In the
case of defenfers (Table 2), the twenty-five indicators used form the overall
multifactorial relationship between them.

Depending on the level of absolute values of correlation coefficient (r), we
adopted those that have no less than "significant”" ones, which showed a power
value of 0.5 to 0.7% correlation coefficient. Analysing the relationships between
the basic tests used in this study and the individual physical, technical and
physiological indicators (Table 2) we found that the 0.5 correlation coefficient
taken as a basis of significance relates many of them in an immediate relationship
of significance and influence.

The growth test has particularly strong, numerous and significant relationships.
It is in relation to ten indicators that characterize both the speed and speed-
strength. Widely related to eleven indicators is the test characterizing the speed
capabilities of the football players - running 15 meters from a high start. In
addition to speed indicators (Test No.5, No.6, No.11 and No.12), it correlates ata
high level with technical ones, such as ball control and dribbling (Tests No.7 and
No.8). The total impact of these indicators, especially the training work for their
construction, indirectly affects the growth and development rate of the
individual, adding to the purely genetic, innate realities the development of
physical capabilities of the body and musculature. Although this test shows the
maximum speed qualities of the football players, it is also strongly related to the
endurance indicator - the "shuttle runat 5 x 50 m." (r = 0,511).

It is also noteworthy that the the endurance test is of great dependence with
other ten indicators (Table 3), which correlates very well with those for the
manifestation of speed (indicator No.4, No.5, No.11, No.12), and the speed-force
ones (indicator No. 15, No.22, No.23). The quality of this test depends on the
height in selection (r = 538), largely on the functional preparedness of football
players, expressed by the indicators of physical performance (r = 583) and
maximum oxygen consumption (r = 561). The presence of the last two indicators
characterizing the physical performance of the body of athletes is accepted by
scientists (Castelo, Gibson, 2009, Mateev, 1962) as a sure sign and an important
condition for the development of other physical qualities, especially those
related to endurance. This is an important prerequisite for the body's ability to
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realize its qualities, to invest all its available motor potential and at the same time
to ensure the fastest possible recovery process both during physical exertion and
during the recovery period. Many authors (Tschiene, 1988, Schepard, 2004,
Joranovic, 2011, Qiang, 2006, Tehbinskii, 1976) believe that the indicators for
assessing the physical and aerobic capabilities of the organism (No. 24 and 25)
are closely related to the level of endurance in this test.

Table 3
Indicators for formation of physical and technical readiness
of attacking football players

No | Indicators Correlation
dependency

1. Height (cm) 9
2. Body weight (kg) 2
3. | Index (BMI) 1
4. 15 m run from high start (s) 15
5. 30 m run from high start (s) 11
6. 60 m run from ahigh start (s) 12
7. Test "Hedgehog" with ball (s) 9
8. Test "lllinois" with ball (s) 6
9. Quick submission exchange (s) -
10. | Passing the ball between the legs (n) 2
11. | Test "Hedgehog" without ball (s) 8
12. | Test "lllinois" without ball (s) 8
13. | Running to two cones (s) 11
14. | Running 10 stairs of a staircase (s) 6
15. | Running 30 m against a slope (uphill) (s) 7
16. | “Shuttle” 5x 50 m (s) 9
17. | Frequency of running between benches (n) 7
18. | Running on a “lying ladder” (s) 5
19. | Running in place with support (n) 7
20. | Mean length of strides with running 20 m (cm) 5
21. | Vertical rebound from a place (cm) 6
22. | Fivefold jump from a place (cm) 9
23. | Long jump from a place (cm) 12
24. | Physical performance tests (PWCizo) 4
25 | Maximum oxygen consumption (IGC). VO2 max. (I/min) 7

The second group of studied football players included players occupying
attacking positions. The intercorrelation of the 25 tests we used show complex
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relationships, both in a pair of tests compared and in measuring the degree of
dependence between a dependent variable and several independent variables.
That multiple correlation is shown in Table 4. These values are obtained after
calculating the independent variables that participated in the regression line

Y =a+blxl + b2 x2 etc. to bn xn.

The studied correlation relationships of the main tests and their formative
indicators are shown in Table 4 and 5.

What is characteristic of attackers is that significantly more tests have numerous
links with the indicators studied. A total of five are those having between 15 and
11 included indicators and they are: 1. Running 15 meters from a high start with
15 indicators; 2. Running 60 meters from a high start with 12 indicators; 3. Long
jump from a place with 12 indicators; 4. Running 30 m from a high start with 11
indicators; 5. Running of two cones with 11 indicators.

These results show that the qualities characterizing the tests are highly
dependent on the numerous factors that must be taken into account during the
training process. Another four tests (No.1, No.7, No.16, No.22) are influenced by
nine indicators for each of them.

In advance, it should be noted that the development of physical and technical
qualities of attackers will represent a process significantly more complex than
the one necessary with defenders. On the other hand, by joining the natural
development of poor qualities, they will have also a much more important share
in their growth during the multi-year training process.

What indicators are included in test No.4 (15 m from high start)? These are
mostly speed indicators that correspond to the actual physical activity displayed
by the attackers during the game. How versatile the preparation of the attacker
is can be seen by the ten indicators of speed (No.5, No.6, No.11, No.12, No.13,
No.14, No.15, No.17, No.18 and No.19), of technique - two ( No.7 and No.8) and
of speed of lower limbs (No.21, No.22 and No.23).

Another test, No.23, the long jump from a place draws attention to the
development of speed-strength qualities of lower limbs, the power of the
execution of the motor act and the ability to quickly gain speed at start-up. It
depends on the indicators of linear speed, but also has influence on those that
characterize the speed of movement with a ball, i.e. with the technique of their
performance ("Hedgehog" and "lllinois"). This includes the indicator "Growth",
which is typical for competitors on these positions with a high correlation
coefficient of 555% and naturally related to these indicators of speed and the
length of stride. As known, it is directly dependent on overcoming the distance,
that is, on the strength of lower limbs, which perform that action.
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Another indicative test is running 60 meters from high start. Its level is related
to the available strength qualities of muscles of lower limbs, on the frequency of
movements and the technique of its implementation. Here, as shown in the
previous tests, its quality is highly dependent on the football player's ability to
develop linear speed (the indicators running 15 and 30 m, "Hedgehog" and
"Ilinois" without a ball, the length of sride and all indicators forming the speed-
strength qualities of football player (indicators No.21, No.22 and No.23).

Table 5
No | Indicators Defenders
Correlation
dependency

1. Height (cm) 10

2. Body weight (kg) 1

3. Index (BMI) -

4, 15 m run from high start (s) 11

5. 30 m run from high start (s) 7

6. 60 m run from high start (s) 9

7. Test "Hedgehog" with ball (s) 11

8. Test "lllinois" with ball (s) 6

9. Quick submission exchange (s) -

10. | Passing the ball between the legs (n) 1

11. | Test "Hedgehog" without ball (s) 8

12. | Test "lllinois" without ball (s) 5

13. | Running to two cones (s) 2

14. | Running 10 stairs of a staircase (s) 7

15. | Running 30 m against a slope (uphill) (s) 6

16. | “Shuttle” 5x 50 m (s) 10

17. | Frequency of running between benches (n) 4

18. | Running on a “lying ladder” (s) 6

19. | Running in place with support (n) 4

20. | Mean length of strides with running 20 m (cm) 2

21. | Vertical rebound from a place (cm) 4

22. | Fivefold jump from a place (cm) 7

23. | Long jump from a place (cm) 10

24. | Physical performance tests (PWCizo) 3

25 | Maximum oxygen consumption (IGC). VO2 max. 3

(1/min)
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Itis interesting that it also characterizes the aerobic capabilities of the body, such
as the "shuttle run at 5 x 50 m" and the physical performance of the body. The
possibilities to gain insight into the content of the tests with 11 indicators (No.5
and No.5 13), as well as those with nine indicators (No.1, No.5, No.7, No.16 and
No.22) are provided in Table 5, which gives freedom for their interpretation.
Analyzing the correlation relationships of the tests with the indicators used in
the study, the strong dependence of the former on the ability of the players to
show linear speed is impressive. With the most repetitions in one test are those
that characterize the speed of movement 30 m from a high start (10 pcs.), test
No.4 - running 15 m (9 pcs.), running 60 m with 8 pcs. indicator, etc. The
numerous indicators that build this test have their relative contribution to the
improvement of the players and affect the pace of its development over a longer
period of time, 2-4 years. Some of the busiest indicator tests (the number of
indicators included in the test that identify it) are representatives of the linear
speed of the players (tests No. 4, No.5 andNo.6). Although with lower correlation
values, their total number has a very large influence in determining the
significance of the test for the quality of the game, and in supporting the natural
- biological development of the pace of physical qualities (Figure 7).
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. 4
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15 m high start 30 m high start 60 m high start
Testno 4 Testno 5 Testno 6

Frequency of indicators in a test. Test No.4
Running 15 m - 8 indicators, Test No.5, running 30 m - 9 indicators
and Test No.6m - 8 indicators
Figure 8
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Fig. 8 shows the differences in the significance of individual tests influencing the
physical and technical qualities of the football players defined as "defenders" and
"attackers". There is a large degree of identity in determining the impact of
individual tests and their components in relation to the size of their contribution
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to the development of technical and physical qualities of football players. The
highest contributor to both groups of players (defenders and attackers) is Test
No.6, with a share of 6.6% and 6.88% respectively. It is assisted again by the two
indicators of linear speed, Test No.4 and Test No.5, which in both groups of
players have very high values.

They are approached by test No.12 "[llinois without a ball" and No.16 "Shuttle 5
x 50 m.", which are running indicators again . The second shows that in addition
to the requirements for development of the speed qualities of the football aged
12-14, it is necessary to allocate the rightful place to the special endurance
developed with the help of aerobic-anaerobic means. It means that as a priority
football players will work with loading of medium duration (10-15 sec) with high
intensity (95-98%).

To prepare players, it is necessary to use the means of speed-strength nature,
improving the strength and power of lower limbs. This is claimed by the included
tests No.22 and No.23 (five-fold jump and long jump from a place). The pre-
selection of players is not of last significance and is made mainly according to the
growth indicators, whose test in defenders and attackers is very high,
respectively 5.92 and 6.87% share (Figure 8).

An interesting point in the study is the appearance of test No.13 "Running to two
cones" with a relative share for defenders 6.0% and 6.10% for attackers. It as
well as the above speed tests confirms the importance of training for
development of qualities of speed and speed-strength at that age.
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The results of the study support the theoretical justifications that when
determining the "game" post in football at this age, it is necessary to approach
each postindividually and individually and with each player.

The interpretations of results of correlation analyses in the two groups of
football players were also confirmed. According to them, it is primarily necessary
to improve the speed and speed-strength qualities of the players, supported by
the improvement of the special-alactate endurance. The very indicators of the
football players' performance and associated maximum oxygen consumption
(tests No.24 and No.25) still remain in the background (with contribution share
of 2.25 and 2.23% and 2.62% and 1.52% respectively), and training of the
players will be carried out with training tools aimed at improving the speed,
speed and technical qualities of the players.

On the special endurance and working capacity of the organism It is necessary to
allocate the corresponding share, conditionally established in our study and
indicated in Fig. 8.

Results of physical development and physical performance
of young football players aged 12-14

The study conducted for the purpose of this dissertation included 40 football
players at the initial age of 12 who were monitored for the changes in 25
indicators of physical development, physical capacity and nervous mental
reactivity (frequency of movements) in the course of three years (2019 - 2022).
The obtained results were processed statistically deriving the following
indicators:

1. Minimum test values (X, min)

2. Maximum values of the test (x, max)

3. Difference (sweep) of values (R)

4. Average statistical size of the sample ()

5. Standard deviation (S), as an indicator of the scatter of cases around the mean
values of the test.

6. Coefficient of variation (V) expressing the scatter as a percentage of the mean
values and enabling the variation of the different traits to be compared.

7. Confidence criteria 't', which shall ensure that the value of the representative
error found does not exceed the error actually committed due to the insufficient
nature of the sample (number of persons surveyed).

70



8. Confidence Probability (Pt)

All the results obtained from changes having occurred in the individual tests
during the three years of experiment are indicated in Table 6.

All indicators are grouped into ten groups according to their motor
characteristics and focus on a certain physical quality.

Dynamics in the development of anthropometric indicators
The indicators included in this section are:
1. Height in a straight position (standing) in cm;
2. Body weight (kg);
3. Weighting factor (BMI), index.

The changes found (Table 7) show that individual anthropometric indicators
have both different absolute and substantial differences in their relative values.
Table

7
Changes in anthropometric performance in 12-14 years of football players

Indicator Serial number | Absolute Relative change
in the study change (%)

Height (cm) 1 18 114,3

Weight (kg) 2 14,8 135,1

Height-weight 3 1,24 107,1

index

The body weight, which has increased by 14.8 kg is in the greatest dynamics of
changes where the relative changes are highest among the other indicators
(133.1%). The standing height also changed positively and from 147.4 cm. in the
firsttestitreached 165.4 cm. in the third one. The change is 114.3%. As a product
of the above two indicators, the BMI index changes significantly less, being in
absolute values 1.24 relative units at a 107.1% relative rise. An important
statistical indicator by which one can compare the changes that occurred in the
three studies with "anthropometric” tests are the magnitude of the standard
deviation and the coefficient of variation (Table 8).

Their intervention is necessary having in mind that value measurements of the
mean square deviations of signs with different units of measurement and
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different means are compared. It can be seen in Table 8 that the four
measurements in all three tests do not exceed the accepted values between 10
and 20%, which gives reason to believe that the results of study are
homogeneous and uniform (Table 8).

Table 8
Standard deviation (S) and coefficient of variation (V) values in
anthropometric tests

Test Indicator Statistical indicator Summed values of the four
studies
1. Height S 5,48
V 3,46
2. Weight S 5,96
\Y/ 11,92
3. Index BMI S 1,62
V 8,59

Dynamics in the development of speed indicators

Speed indicators reflect the capabilities of the neuromuscular system to create,
carry and produce the greatest possible frequency of neuromuscular actions.
Four indicators are included in this section: 1. Running 15 m from high start; 2.
Running 30 m from high start; 3. Running 60 m. from high start and speed
running to two cones (round trip). The results of the study showed that all three
tests developed positively for the indicated period, with their own dynamics
(Table 9)

Table 9
Changes in speed indicators for 12-14 years of football players

Indicator Serial number in Absolute Relative change

the study change (%)

Running 15 m from 4 0,55 78,4
high start (sec/s)

Running 30 from 5 0,80 84,7
high start (sec/s)

Running 60 from 6 0,90 90,4
high start (sec/s)
Running to two

cones (S) 13 0,91 57,5
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The four speed indicators marked positive development in the research period.
The low values of their relative increase were an expected fact, since according
to reference data and the practice of coaches had been proven that this quality -
speed - develops most difficult and at early ages is a result mainly of the innate
qualities of a person. Subsequently, speed is significantly affected by additional
training tools and methods, by the level of strength, flexibility and thus the speed
of movement (linear speed) increases, but some of its forms of manifestation,
such as single reduction, the ability to gain speed and maintain it during a speed
exercise do not change significantly. In this case, the highest relative growth is
found in the run of 60 m from high start, where the changes for the three years
of its follow-up are 90.4%. The 30 m run is with lower values, including terms of
absolute indicators. The absolute change is 0.80 s with growth of 84.7%. The
changes in running at 15 m are lower while the lowest relative changes of 57.5%
were reported with the shortest test - “Running to two cones".

In this case, the highest relative growth was found in the run 60 m from high
start, where the changes for the three years of its follow-up are 90.4%. The 30 m
run was with lower values, including in terms of absolute indicators. The
absolute change was 0.80 s with growth of 84.7%. The changes in running 15
mwere also lower while the lowest relative changes of 57.5% were found in the
shortest test - “Running to two cones" .

Table 10
Standard deviation (S) and variance factor (V) values in the speed tests

Test Indicator Statistical indicator | Summed values of the
number four studies
4, Running 15 m S 0,24
\% 9,11
5. Running 30 m S 0,25
\% 5,46
6. Running 60 m. S 0,30
Vv 3,46
13. Running to two cones | S 0,007
\% 0,477
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Dynamics in the development of the frequency of movements

In this section we studied four indicators, such as: 1. Running on stairs; 2.
Frequency running between two benches; 3. Running on a "laying" ladder; 4.
Running frequency in place with arm support on wall. Each of them characterizes
the ability of the central nervous system and conductive pathways to perform
the maximum number of nerve impulses, forward them to the muscle and it
respond adequately to irritation. The greatest increase was noted in test
“Frequency of running movements between two gymnastic benches". To some
extent, it is due to the fact that the test was new, unexplored and its use in
training helped to significantly increase absolute values (by 9 cycles) and a
relative share of 156.2%. Running in a place with high knees and wall support
showed a little expected dynamics in the results.

Table 11
Changes in the development of frequency of movements of 12-14 year-old
football players
Indicator Serial number in Absolute change Relative
the study change (%)
Frequency in movements 17 9 156,2
between two benches (n)
Frequency of running in 19 2 107,1
place (n)
Running on a "lying 18 4,8 89,0
ladder"
Running along ten stairs
14 15 75,8

During the first year, at 12-year-old football players the registered value was 28
movements. During the second it increased to 30 and 32 but last year it again
decreased to 30 cycles. Regardless of this curve in the dynamics of changes in the
test, its final values are positive with increase of 107.1%. Positive trends were
noted in the development of ability to perform rapid motor actions in the other
two tests: running on a "lying ladder" and climbing ten stairs by running.

The changes with the latter test were significantly lower than in the previous two
tests, 89.0 and 75.8% respectively. However, those findings once again
confirmed the fact that the rapid capabilities of body depended on the state and
ability of the CNS (central nervous system) to produce and send the necessary
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amount of nerve impulses, and of muscle to respond to them, which is associated
with the innate genetic qualities of the person and less influenced by the methods
and means of training.

As the most precise and commonly used in statistics, the standard deviation (S)
shows great stability and low values in tests characterizing the frequency
capabilities of football players. In the four indicators listed in Table 12, its value
does not exceed 3-4%, and when running on stairs, it is only 0.4%. This is a sure
sign of the small scatter variations with respect to the mean values of the test.
The other indicator of scatter, which makes it possible to compare signs with
different units of measurement, the coefficient of variation (V) evaluates highly
uniform changes in the test as very low.

Table 12
Values of standard deviation (S) and variance factor (V) for the movement
frequency exercises

Test Indicator Statistical indicator Summed values of
number the four studies

17. Frequency running S 3,22
between two benches \Y/ 16,44

19. Running in place with S 3,11
support \Y 10,44

18. Running on a "lying S 2,02
ladder" \V 4,88

14. Running along ten S 0,04
steps Vv 0,77

The low values of the two scatter indicators give us reason to assume that the
sample is highly uniform with a satisfactory scatter.

Dynamics in the development of movement action power

As it is known, power is the product of the applied force per unit of time. This
quality is largely leading for players in football, as it is associated with a sharp
change in the direction of movement, the quick release from defender’s custody
or overtaking him during individual actions.

The tests included in the study to register the power of the lower limbs are two:
1. The length of the running stride and 2. The vertical bounce from a place with
a swing of the hands.
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The variations during the three-year experimental period are reflected in Table
13.

Table 13
Changes in power development of 12-14 year-old football players

Indicator Number in the | Absolute change Relative change
study (%)

Running stride length (cm) 20 19,8 113,64

Standing vertical jump

with arm swing (cm) 21 11 129,25

The registered values of positive change of the run length are the result of the
improved strength capabilities of lower limbs found during the speed tests and
the improvement of running speed. On average the length of the stride increases
annually more at younger ages (12 ) with only 3.7 cm in the fourth study.

The other indicator, vertical jump from a place, changed annually by 3-5 cm on
average and had had positive dynamics over the years. The values of standard
deviation and coefficient of variation as indicators of the scatter of individual
cases around the mean level of the test are within the limits of the satisfactory
uniformity of the sample data, with lower ones in the second test, the vertical
rebound from a place (Table 14).

Table 14
Values of standard deviation (S) and coefficient of variance (V) in power
tests
Test Indicator Statistical indicator | Summed values of the
number four studies

20. Running stride S 8,48
length Vv 11,85

21. Vertical jump from a S 4,94
standing position
with a swing of arms \% 11,61

Experts state that the rapid powerful qualities of football players need to begin
systematically development at the age of 12-14. In this period of ontogenesis
active morphological changes of the body, adaptation processes and
psychological attitude to loads begin. The favourable moment of development of
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those qualities is also related to the ossification of skeleton of adolescents, the
development of nervous system and the musculoskeletal system. As for the
period studied, substantial changes occurred in the level of these indicators
(Table 15).

It is characteristic for both indicators that the dynamics of change with age
increasing had a variable trend. In the five-fold jump, the values decreased from
2.2 m in the first year to 0.5 m in the fourth one. The long jump had different
development. In the first year there was an extremely high increase in the result
by 14.3 cm, the next year it decreased to 12.2 cm, but in the fourth year it again
showed upward dynamics - 15.7 cm.

Table 15
Changes in the development of speed strength of 12-14 year-old football
players
Indicator Serial Absolute Relative change
number change (%)
in the study
Five-fold jump in place 22 431 155,97
(cm)
Long jump in place (cm)
23 42,2 124,7

The indicators that describe the differences of values in the level oftests at the
beginning and at the end of experiment (S and V) in long jump decreasd from
the first to the fourth year of study, and in the five-fold jump from place some
increaseof values of standard deviation was found (Table 16). Both indicators of
scatter of studied cases are within their lowest values, corresponding to a "small"
and satisfactory uniform indicator, which completely satisfies the requirements
for the magnitude of scattering around the arithmetic mean of the test.
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Table 16

Standard deviation (S) and coefficient of variance (V) values in the speed

force tests

Test Indicator Statistical indicator Summed values
number of the four
studies
22. Five-point jump | S 2,95
from a standing 29,4
position
23. Standing long jump | S 10,09
5,30

4.6. Dynamics in the development of speed endurance

The only indicator used to track the capabilities of football players to load of
anaerobic nature of muscle effort is the test "shuttle 5 x 50 m". The total duration
of the exercise (30-35 s) and the high (98-100%) intensity cause mostly
anaerobic reactions of the body. At the same time, the main energy supplier are
ATP, CRF and AMP. As many years of observations have shown, the results in the
run improve unevenly. The highest values are between 12-13 years on average
by 4.1 s, and for the entire period the time for running the test has decreased by

6.5 seconds. (Table 17).

Table 17
Changes in aerobic speed endurance test level of 12-14-year-old football
players
Indicator Serial number Absolute change | Relative
in the study change
(%)
Shuttle 5 x 50 m/sec 16 6,5 81,53

The statistical indicators of the mean test level were continuously improved
between one and four seconds annually and the standard deviation and
coefficient of variation were kept at a very low level (Table 18).
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Table 18
Standard deviation (S) and coefficient of variance (V) values in the speed
endurance test

Test Indicator Statistical indicator Summed values of
number the four studies
16. “Shuttle 5 x 50 m” S 1,49
V 6,57

This indicator provides information on uniformity in selection and the level of
anaerobic endurance in football players in the test group.

Changes in the development of strength endurance of 12-14 year-old
football players

Only one indicator was set in this study to identify it and that is running 30
meters against a slope. In addition to manifestation of strength and speed, it
requires multiple repetition of movements where power of push-back is
manifested, which requires the presence of strength endurance.

The test is performed seven times running at a distance of 30 m against a slope,
recording the aggregate time of all runs. The data in Table 19 shows the annual
improvement in the aggregate time, which from 42.55 sec. in the first year
reaches 38.01 sec. in the fourth year. In total, for the studied period the
improvement in absolute values was 3.54 seconds, as on average each year it
improved by about one second.

Table 19
Changes in strength level of 12-14 year-old football players

Indicator Serial number Absolute change | Relative
in the study change
(%)
Running 7 x 30 m
against a slope (sec) 15 3,54 91,48

The changes occurring in this indicator were relatively slow, which is attributed
to insufficient preparation during regular football classes in the training groups.
The homogeneity and scatter indicators of results in the group were very low
and met the credibility requirements (Table 20). Given that no purposeful work
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had been done to improve this quality, the growth can be attributed exclusively
to the natural body development and the level of innate abilities of the body.

Table 20
Values of standard deviation (S) and coefficient of variance (V)
in the power endurance test

Test Indicator Statistical indicator | Summed values
number of the four
studies
15. Running 7x30 m against S 1,75
a slope \/ 2,86

A number of studies have shown that football players regardless of age practice
mainly walking (30%), light running (55%), accelerated running (12%) and only
3.0% sprint running. Bachvarov et al. (2008); Krastev (2005); Somov (2015)
have reported that according to their research the need of special endurance
depends largely on the position of the football player. The end defenders run at
a high and marginal speed of 1020 m, the central - 710 m, the midfielders - 1450
m, and the end attackers - 1100 m.

The indicators chosen to register the anaerobic sprint endurance are two: 1.
Test "Hedgehog without ball" and "llinois without ball". Both require maximum
effort to maintain a high running speed, and their duration of 10-20 C. fits with
exercises aimed at improving this quality. In Table 21 we show the magnitude
of the changes in the indicated tests.

Table 21
Changes in anaerobic-alactate endurance indicators of 12-14 year-old
football players
Indicator Serial numberin | Absolute change | Relative
the study change
(%)
“Hedgehog without a ball”
(s) 11 4,0 80,5
“Illinois without a ball”
12 1,6 87,0
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Both tests had a positive upward development during the period of study with
an average annual change of 1.0-1.7 seconds. in the first test. The second
indicator, which is less complicated in motor terms for the two years had a
change of only 1.6 seconds but with a higher relative growth. The indicators of
scatter of individual cases against the average statistical level (Table 22) are
stable with respect to the magnitude of the standard error.

Table 22
Standard deviation (S) and variance ratio (V) values for anaerobic and
alactate endurance indicators

Test Indicator Statistical indicator Summed values
number of the four
studies
11. “Hedgehog without a ball” 0,83 4,55
12. “Illinois without a ball” 3,57 30,75

In the second indicator, the coefficient of variation in test "Hedgehog without a
ball" retained the definition of a very good scatter of individual cases (4.44%)
but in the test "[linois without a ball" it exceeded the significant and permissible
limit, which was taken as a large range between individual cases, and the sample
was estimated as highly heterogeneous.

Changes in the level of technical indicators of 12-14-year-old football
players

To track the changes in this summing indicator of the football players, we used
four specific football tests:

1. "Hedgehog with a ball";

2. "Illinois with a ball";

3. Playing in a rectangle;

4. Passing the ball in place between the steps (Table 23).

The changes in the average values of the first three indicators showed an even
positive change and improvement during the three years of experiment.
However, the average annual improvement was not uniform. In the first test the
changes were undulatingly - for the first year by 5.5 seconds, for the second year
- by 1.8 seconds.
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The changes in the second test are slightly larger but they are also unevenly
represented. In the first year there was an increase of 6.2 seconds, in the second
year 1.8 seconds and in the third one 0.9 seconds. The downward trend was also
noted in the test "Playing in a rectangle". The development of the test “Passing
the ball in place between the steps” is also interesting as it decreased
progressively from 26 touches in the first year to (23.4) in the second year and
(20.2) in the third year, showing some progress again in the fourth year (25.4).

Tabauna 23

Indicator Number in | Absolute change | Relative change (%)
the study

“Hedgehog with a ball”(s) 7 9,2 70,22
“Illinois with a ball” (s) 8 8,9 71,19
Playing in a rectangle with
a change of places (n) 9 7,7 71,48
Passing a ball in place
between the steps for 30 s 10 0,6 97,69

Changes of technique indicators of football players at the age of 12-14

The case scatter indicators around the mean test level are stable, significantly
below the required uniformity norm. The only exception is test No.9 where some
increase in variance above 10.0% was found but it is also within the permissible
limits and is supported by a high confidence guarantee (Table 24). The tests that
form the level of technical qualities have a lower annual growth than the others,
probably due to the fact that the technique of individual elements has not been
quite mastered. On the other hand, the guarantee probability of reliability of
changes (t) varies within 2-3 points, and its corresponding value is above
0.990%.
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Table 24

Values of standard deviation (S) and coefficient of variance (V) in the
technique tests

Test Indicator Statistical Summed
number indicator values of the
four studies
7. “Hedgehog with a ball” S 1,43
V 5,68
8. “Illinois with a ball” S 2,44
\Y/ 4,30
9. “Play in rectangle” S 3,84
\YJ 17,27
10. “Passing the ball between S 1,56
the stairs” V 6,32

Changes in the level of physiological indicators of 12-14 year-old football
players

Many physiologists and specialists in football adhere to the status quo that
individual tests should be compared with the level of physical performance of
the football player’s body. An athletic test is taken to establish the level of
physical performance but physical performance itself is a phenomenon of a
sport-specific nature and the musculature and the activity of the functional
systems must correspond to the motor activity of football game. So far standard
methods are used in the world practice, one and the same for all sports and we
rely on their reliability. The changes in the two indicators for determining the
level of functional capacity of the body are shown in Table 25.

Table 25
Changes in physical performance levels and maximum oxygen
consumption
of 12-14 year-old football players
Indicator Serial number Absolute change | Relative
in the study change (%)

PWCiro
24 (kgm/min) 499 1454

VO, max
25 (ml/min) 3,97 140,3
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The two indicators had a positive development, with 499 kgm/min and 3.97
ml/min respectively, which represents a very high percentage of improvement,
so they stand in third and fourth place in the general hierarchy of test ranking
(see Table 25) with growth of 145.4 and 140.3% respectively (Table 26).

Table 26 Values of standard deviation (S) and variance ratio (V)
in physical capacity tests

Test Indicator Statistical indicator | Summed values of
number the four studies
24. PWCi7o S 21,6
\Y 1,60
25. VO;max S 0,42
\/ 4,32

Analysis of dynamic changes in the level of studied indicators

As an object of this research, the dynamics in development of individual
indicators of football players aged 12-14 has been tracked with the help of two
main statistical methods, namely: a/the rate of development (DR);b/ the growth
rate (GR).

The first one is the percentage ratio between the absolute level of the previous
study period adopted as a permanent basis. The second one, growth rate, is a
percentage ratio between the absolute growth for a given period of time and the
absolute level in the preceding period of time.

In the studied period adolescents passed successively the age of being 12, 13 and
14. In the dynamics of anatomical-morphological signs (height and body weight)
a divergent trend of two indicators was noticed - the rate of development (DR)
and the growth rate (GR).

In terms of height increase, a higher peak in DR was noticed at the age of 13
compared to that at the ages of 12 and 14. The same applies to GR indicator,
which follows the dynamics of DR. In the weight indicators, a clear trend of
relative decrease of DR and GR was found at each age compared to the previous
one. The highest GR in the height indicator was noted at the age of 12-13 (9.4 cm
in GR - 6.21%), which in the age of 13-14 years decreased significantly to
absolute values of 4.8 cm and GR - 2.90%. The highest peak in the height growth
indicator in DR was found in 12-year-olds - 113.67% as well as GR - 13.67%.
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The dynamics of the speed capabilities (Fig.10) of the examined players showed
that the opportunities for rapid gain of speed after the start and speed
maintenance with the help of its two dimensions, frequency and length, of the
running step of thr 12- and 13-year olds significantly increased. A reverse trend
was found in the ability to maintain maximum speed in running at 60 m, where
the highest DR had been already marked at the age of 12 and subsequently
decreased significantly. This also applies to the GR, but does not affect the
absolute speed of replacement (Table 6), which is constantly increasing as a
consequence of both the improvement of power capabilities and running
technique.Rate of development (%) Rate of development (%)

The development of technical skills of football players is interesting. Tests No. 9
and No.10 showed a continuous improvement in absolute indicators and the
performance of the proposed tests improved on average by 7.7 C and 0.6 C
respectively. Both indicators have a positive development of both DR and GR
throughout the period of study (Fig.11).
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The possibilities for manifestation of aerobic-anaerobic sprint endurance (tests
No.11, No.12 and No.13) showed continuous improvement. The rate of
development and the GR remained at a high level throughout all three years of
the experiment (Fig.14).
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It is very complicated to present the tests characterizing the frequency
capabilities (Fig.15) of the lower limbs (tests No.17 and No.18), which both in
absolute indicators and in the rates of development and growth show stability.
In addition to the requirements of frequency of movements, other qualities such
as fast strength and absolute strength of football players are obviously involved.
With the fastest running in a place with a wall support, the frequency of
movements significantly decrease after the age of 13, with the DR falling from
107.09% to 102.29% at the age of 14.
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The study on the age of 12-14 showed a mixed, heterochronous development of
individual physical and technical qualities, both general for the age and in
individual cases.

Of all twenty-four control tests, only seven showed a consistent improvement in
DR and GR during the examined period. In four tests the gradual improvement
of the two indicators of dynamic changes was maintained, and in the remaining
thirteen DR and GR significantly decreased. However, this does not apply to the
absolute values of tests, which showed a continuous dynamics of increase with
the regularly trained athletes.

Asitcanbe seen, the diversity in variability of tests is very large. Anthropometric
(tests No.1 and No.2), high-speed (tests No.7 and No.8), speed-athletic (tests
No.4, No.5 and No.6), frequency (tests No.17, No.18 and No0.19) and speed-
strength tests have a pronounced decline in dynamic changes affecting the rate
of growth and the rate of their development.
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CONCLUSIONS

The conducted research showed that the physical and technical qualities
of young footballers are mixed, heterochronous and with different rates
of development.

The size of the annual increase in the level of individual tests is directly
related to the motor activity and the biological resources of players.

The two indicators characterizing the dynamic changes in level of tests,
the rate of development and the growth rate, have characteristic changes
that are not related to the changes in the other tests.

For the greater part of tests (thirteen), the indicators of physical,
technical and physiological characteristics of football players show a
strong, annually changing dynamics with a tendency to reduce the rate
of development and growth. In seven of the indicators, there is
improvement during the the research period of three years, including
speed-power, technical and special-speed football qualities.

The level and changes in speed indicators, linear-athletic and football
speed depend on the fast-strength capabilities of the the athlete,
explosive qualities and the ability to maintain this condition for 20-40 m.

The development of technical qualities is taken as a result of the ability
of trainees to exhibit greater motor qualities, expressed in reducing the
time to reach the maximum values of the respective test, increasing the
gradient of applied force (results of jump tests) and improving
coordination qualities (shuttle run 5 x 50 m).

The possibilities for increasing the growth rate in terms of endurance are
directly related to the level of physical performance, oxygen
consumption, anaerobic-lactate and aerobic indicators.

No significant and credible differences were revealed in the level of
change in tests of strikers and defenders.

We assume that in the level of growth rate and the rate of development
of individual indicators characterizing the level of physical, technical and
functional indicators, a large share belongs to hereditary qualities of
football players. Their dynamics is influenced by the means and methods
of training used, stimulating them and causing a change in the time of
their manifestation.
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Recommendations for practice

The emphasis on training tools and methods aimed at improving certain qualities
of football players should be considered with the dynamics revealed in this study
and reflected in Fig.9 to Fig.17.

It is necessary to separate those football players who show higher acceleration
expressed by the level of control tests in order to carry out an individual training
program for greater growth in qualities necessary for each individual.

The indicators that have most internal connections with others are speed and
speed-force tests. Therefore in order to change the natural hereditary rates in
the development of these indicators it is recommended to use a larger volume of
training tools and methods that include jumping exercises, running with a
change of direction, sharp starts, etc.
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CONTRIBUTIONS

An author’s methodology for improving the training process of young
football players has been created and approbated.

Data on the nature and changes in the motor potential of 12-14-year-old
football players as well as their correlation with the main technical
methods are provided available.

The study was conducted through a wide complex set of indicators
reflecting the specific features of training process with young footballers.

A good base has been established for adoption and implementation of a
model of sports training in football for young footballers in Bulgaria.
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