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JlucepTalluOHHUAT TPY € 00CHJACH Ha HAyUYeH KOJETUyM U MPEJIOKEH 3a
obulIMaIHA 3amUTa OT KaTeapa ,, [eopus Ha criopTta®“ B HamumonamHata
CnoptHa Akagemus ,.Bacun JleBcku®, Ha 3acemaHue mpoBeneHO Ha 14
despyapu 2019 .

JlucepTaumoHHUAT Tpyd chabpka 118  cranmapTHu  cTpaHMIH,
oHarneneHu ot 19 tabnunu u 17 ¢purypu. bubnuorpadusita Bkmousa 188
JUTEepaTypHU U3TOUYHHKA.

[TybnuunaTta 3ammTa Ha AWCEPTAMOHHUS TPYJ Ie ce mpoBeae Ha 17
arpust 2019 r. or 14:00 yaca B 3ana A3 Ha Hanwmonannata CropTHa
Axanemust “Bacun JleBcku”, Crynentcku rpaa, Codusi, Ha 3acenanue Ha
Hay4yHO Xypu. Marepuanure no 3anuraTa Ha AUCEPTAMOHHUS TPYI ca
nocteitHY B OnOimorexara Ha HCA “Bacwuin Jlescku™.



N3noa3Bann chbKpameHusi B TUCEPTANMOHHUS TPY/:

VO, — 06emM KOHCYMHPaH KHCIOPO/]

VOzmax — MaKCMaJTHAa KUCJIOPOIHA KOHCYMAITUS
WANT - Wingate Anaerobic Test

PP - nukoBa momiHoCT

AP - cpennara MomiHocT

PD - cnag Ha MOUIHOCTTA

BMR - Basal Metabolic Rate — ocHoBHa 0OMsHA
RMR — Resting Metabolic Rate — oOmsiHs B mokoii
BMI — NHnexc Ha TenecHa maca

HR — Cppaeuyna yecrora

HRmax — MakcumaiHa chp/iedHa 4ecToTa



YBOJ

BmusHreTo Ha  TPEHUPOBBUHUS TIPOIEC BBPXY CIHOPTHUTE
NOCTHXKEHHSI € €HA OT OCHOBHUTE TeMH, OOEKT Ha H3CIeJBaHE OT
TEOpUsiTa M TpakTUKaTa Ha crnopta. PazOupaemo e, ye BHUMAHHMETO Ha
M3CIICIOBATEIINTE C€ KOHIICHTPUPA U BBPXY METOAMTE 3a OIICHKA Ha TOBA
BJIUSIHUE.

[IpocnensBar ce MPOMEHUTE B CIIOPTHO-TEXHUYECKUTE TOKA3aTENH,
a ChILIO Taka ¥ BbB (DYHKIIMOHATHUTE TMOKA3aTENIU 4pe3 U3IM'BIHEHHE OT
CTpaHa Ha CHOPTUCTUTE HA PA3IMYHU TEPEHHU U TaOOPATOPHU TECTOBE.
Tbpcu ce Bpb3KkaTa MEXy €IHUTE U JPYTHUTE.

Ot nmaboparopHute GyHKIIMOHAIHU TECTOBE, 0€3 ChbMHEHHE Hail-
IUPOKO TPWIOKEHHE HMAT CTHIAIOBUIHUTE TECTOBE J0 OTKa3 3a
JTUPEKTHO  OMNpejeissHe MW OICHKa Ha aepoOHMs  KalaluTeTHA
CbCTE3aTEIUTE, U3MBIHABAHM B pa3IMyHU cxeMd u GOpMH Ha
HaTOBapBaHe.

3a pasznuka OT aepoOHUTE, BB3MOKHOCTHUTE Ha aHAepPOOHUTE
CHEPTUHA CHCTEMH HE MOTAT Jia CE ONPEICIT TUPEKTHO, a 3a IIeNTa ce
W3MON3BaT  pa3iMyHU  KOCBEHM MeToau. B ToBa  OTHoOIIEHHWE
paspadotenuar npe3 70-te roguaun Wingate Anaerobic test (WANT) e
0e3CropHO eAMH OT HaW-U3BECTHUTE TECTOBE 3a W3MEpBaHE Ha
aHaepoOHaTa MOIIHOCT M KamanuTeT. ToH ce M3Mmoi3Ba Hai-o0IIo 3a
OTpesieNisiHe Ha aHAaepOOHOTO EHEPrHiHO OCHTypsBaHEe Ha paboTHaTa
MOIIHOCT TPH CYMpaMaKCUMaIHO HATOBAapBaHE, HO TMO3HAHUATA HHU 3a
meTabomuTaus npodut Ha WANT ca tBepae orpanudenu (Beneke et al.,
2002). lanHuTE 32 MOCTUTHATUTE €PrOMETPUYHM TOKA3aTeId HE BUHATH
oTpassiBaT cropTHUTE pe3ynratu. C oriie]] Ha TOBa IPH IMPOBEKIAHETO Ha
pytuHHHs aHaepoOeH Wingate Tect BbB (yHKIMOHATHATA JIAOOPATOPUS
Ha [[HIIJIC na HCA HampaBuxMe omuT Ja 00OTaTUM MOJIy4aBaHATa OT

Hero uHdopmalus, KaTo perucTpupame 1o BpeMe Ha TecTa M MoKa3aTelu
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Ha JumaHeto. CwsTame, Y€ MO TO3M HAYMH 1€ TMOJYyYUM II€HHA
uHopMaIus 32  CHOTHOIICHHETO MEXIy aHTaKUPAHOCTTa  Ha
aHaepoOHUTE U AaepOOHUTE EHEPrOOCUTypSIBAIIUTE CUCTEMHU IpHU
U3MbJIHEHUE HA KPATKOTPailHU, BUCOKOMHTEH3UBHHU (PU3UUECKH YCHUIIUA,
KaKTO U 3a Bb3MOXKHHUTE MPOMEHU B TOBA ChOTHOUIEHUE I0J] BIUSHUE HA

TPCHUPOBBUYHHUTC BBS,Z[@I\/’ICTBI/ISI.

JlutepaTypHusiT 0030p Ha TUCEPTANMOHHUS TPY]I Pa3TIICKIA:

e MexaHU3MHUTE HAa EHEPTUUHO OCUTYpPSIBAHE HA KU3HEHUTE QYHKLIUU
Ha YOBELIKHS OpraHu3bM, B YacTHOCT Ha cropTucTta. Buuose
E€HEPTOCUTYPSBAIIM CUCTEMHU U (PAKTOPH, KOUTO OMPEAEIISAT TAXHATA
aKTUBHOCT TMpU W3BBPIIBaHEe Ha (¢usnyecka padora (Katch,
McArdle,1993; Kenny et al., 2015; Beker et al.,2010).

e Kontpon Ha TpeHUpOBBYHUS iporiec. OCHOBHH (OPMH HA KOHTPOJT
¥ BHUJIOBE TECTOBE 3a OIlEHKA Ha (PYHKIMOHAIHOTO CHCTOSHUE Ha
croptucta (JKensizkos, Hamesa, 2002; baues, 2011; bporau, 2012;
Muxaiinos, AHgoHOB, 2013).

e Ou3MOJOrMYHA  XAPAKTEPUCTHKA HAa  CynpaMaKkCHUMAaJIHUTE
HaTOBapBaHus, cHepruiiHo ocurypsiane (Maughan et al.,1997;
Medbg, Tabata, 1993; Credanona, 2002).

o Xapakrepuctuka Ha 30-cekynmuus Wingate Anaerobic Test
(WANT). Tlokazareau 3a OICHKAa Ha CQEKTUBHOCTTA IMPH
uw3nbanenrne Ha WANT (Inbar et al.,, 1996; Brooks et al.,2005;
McArdel et al., 2007).

e EneproocurypsiBane W MakCUMaJieH aKyMYJHpPaH KHUCJIOPOJICH
nedunut npu u3nbiHeHne Ha WANT. B3auMooTHOIICHHUST MEXTy

aHaepoOHUTE W  aepoOHM  EHEProOCUTYPSIBAIM  CHUCTEMU

(Gastin,2001; Bangsbo et al.,1990; Withers et al., 1991).



PaboTHa xumores3a

[Ipenmnosnarame, ye TPEHUPOBBYHUAT MPOIEC BOIU 10 MPOMEHHU BB
B3aMMOOTHOIICHUSITA MEXTY aepoOHOTO u aHaepoOHO
CHeproocurypsiBane npu usnbineHue Ha WANT, paskpuBaHETO Ha KOWTO
e(eKTUBU3UpPAa KOHTPOJA U (PAKTOPUTE HA CIOPTHOTO IOCTHKCHHE U

Hoz[60pa H CCIICKIMsATA B CIIOpTA.
IIEJI M 3AJJAYUN HA IMCEPTALIMOHHUS TPY ]I

Heara Ha JaucepTAMOHHUA TPYA € Ja C€ YCHhBBHPIICHCTBA
CUCTEMA 32 KOHTPOJ Ha (PaKTOPUTE HA CIIOPTHOTO MOCTUKEHUE, Ype3 HOB
METO/i, KOWTO Ja WIIOCTpUpa OTHOCUTEIHHUS [si7 Ha aHAaepoOHOTO U
aepoOHOTO eHeproocurypsiBane npu u3nbiaeHne Ha WANT,

3axaum:

e Jla ce mpoyuyaT ChIIECTBYBAlIUTE METOAM 3a H3CJIEIBaHE Ha
aHaepoOHOTO €HEProocurypsiBaHe npu usnbianenue Ha WANT.

e Jla ce pa3paboTu MeTOAMKA HaA TMapajelHa perucrpanus Ha
epromeTpuuHute nokazarenu Ha WANT ¢ TakaBa Ha KOHCymalusiTa
Ha kuciopon (VO,).

e Jla ce yTouHM METOABT 3a IMPEBpPbBIIAHE HA U3BBHPILCHATA
MeXaHH4YHa paboTa (BbB BaTOBE) B HEWHUS CHEPTHEH CKBUBAJICHT.

e Jla ce moadepar (U3HOIOTHMUHUTE IOKA3aTeIN, KOUTO OTpa3siBat
(GYHKIIMOHATHUTE B3aMMOOTHOIICHHATA MEXJy Y4YacTBaIUTE IMPHU
usnbiHeHue Ha WANT eHepruitHu cUCTeMH.

e Jla ce mpoBepu €(PEKTUBHOCTTa HA MpeIJIaraHusi HOB METOJ 3a
dbuszuonornyen anam3 Ha WANT upe3 anmpoOMpaHETO My ChC

CHOPTUCTHU, TPAKTUKYBAIX OackeT00J U GyTOOI .



IIpeamer Ha u3cjIeABAHETO

[TpoBepka Ha e(heKTUBHOCTTA HA MPEJIaraHus HOB METO/I 3a OIICHKA
Ha OTHOCHUTEJIHUS i1 HA aHAepOOHOTO U aepOOHOTO €HEProOCUTYPSIBAHE
npu u3nbiaHeHne Ha WANT B pe3ynrar Ha I11€JICHACOUYECH TPEHUPOBBYCH

npoIiec.

O0ekT Ha U3CJIeIBAHETO
YcTaHOBEHHTE CTOWHOCTH 332 OTHOCHTEIHOTO YydYacTHe Ha
aepoOHaTa M aHaepoOHAa EHEPrUWHM CHUCTEMHU TIPU U3IBIHEHHE Ha

OTACJIHO JUHAMHWNYIHO BUCOKOMHTCH3MBHO HATOBAPBAHC.

HN3caenBanu Juna

B uscnenaBanusaTa B3exa ydactue JBe Tpynu — oOmo 54 CIOPTUCTH OT
MBXKKH 11071, 29 OT TIX roHOIIH, chere3aTenu o Gyroon (Oyréonen Kiyo
,JleBcku™) u 25 roHomu, cheTe3arenu mo dackeroon (backerdonen kiyo

,,CTIOPTHH TaJIaHTH ).

Opranuzanus Ha U3CJIeBAHETO

Benukn wm3cnenBaHus Osixa TpoOBeAeHH BBB (DYHKIMOHATHATA
naboparopus pu LIHIT/IC na HCA ,,B. JIeBcku™.

Cnen kato Oemre moApoOHO OOsICHEHA IiedTa W Ipoleaypara Ha
MPOBEXKIAHE Ha W3CICABAHMITA, OT BCHUKH YYaCTHHIIM B €KCTIIEpUMEHTA
oelie oayyeHO UH(POPMHUPAHO ChIJIACKE 33 YUaCTUE B HETO, MOJMUCAHO U
OT eJIMH OT POJUTEIIHUTE

BpemeTo 3a mpoBexaaHe Ha TeCcTOBeTe Oelie ChOOpa3eHo C
y4eOHOTO pa3MUcCaHUE Ha CIOPTUCTUTE U T€ CE M3MBJIHSBaXa oT 9 mo 12
yaca npeau oden u ot 14 1o 17 gaca cien obe.

B mepBata rpyma wuscienBaHus ydactBaxa 29 ¢yrOomucty Ha

Bb3pacT 13-14 roguuu. M3cneaBaHusTa ce MpoBenOXa IBYKPATHO: MPE3
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mecenr ¢epyapu 2016 1 (Hayano Ha TMOATOTBUTEICH MEPHOJ Ha
MoAroToBka) u npe3 o 2016 r (Havano Ha cheTe3aTtenHus nepuona). U B
JIBETE M3CJIEIBAHUS CE 3aroyBalle ¢ U3IIbIHEHUE Ha MAaKCUMAaJIEH TECT 0
oTka3 3a omnpenensine HaVO, max. JIBa AHHM MO-KbCHO C€ U3ITbJIHSBAILIEC
BesoeromeTpuuHusAT anaepooen Wingate test. IIpoenenu 0sixa o6mio 39
Makcumanau tecta u 44 WAnNT.

I[To cemara cxema Osxa TPOBEIECHUW WU3CIEABAHUATA U C 25
cberesarenu mo OacketOon (16-17 roamiiHu) — CHOTBETHO B Kpas Ha
ChCTE3aTEIHUS MeproJl Ha moaroroBka (mecen Maii 2017 r) u B kpast Ha
nonroteutenHus nepuoxn (cenremBpu 2017 r1). OOmmsaT Opoil Ha
MakcuManHuTe TectoBe Ocmre 34, a Ha WANT —42.

KaxkTo moka3Ba mpakTukaTa Mpu U3CJIE€/IBAHE Ha TOJIsIMa TPyma Xopa
¥ B HAIIAS CIy4yall WMalie CIOPTUCTH, KOUTO HE C€ SBHXa Ha BCSIKO OT
MpEeABUACHUTE JBE U3CIEBAHUS, a ChIIO Taka MO JaHHU HAa TPEHBOPUTE
HE Ca y4JacTBaJM MBJIHOIIEHHO B TpEeHUpOBBbUHHUS mporiec. [lopaau ToBa B
CPAaBHUTEJIHMS aHaIU3 Ha pe3yiTaTUTe OT BbB3ACHCTBHETO Ha
TPEHUPOBBYHATA Mporpama (MeXxay JBaTa TECTa) BKIIOYUXME CaMO TEe3U
OT YYAaCTHHIIUTE, KOWTO WU3IbIHUXA ITbJIHUS HAa0Op OT TECTOBE U
TPEHUPOBBYHATA IIPOrPaMa.

12 cweresarenu no ¢GyT60a v 17 mo 6ackeT00 U3MbIHUXA BCHUKHU
HEOOXOJMMH YCIIOBUS 32 IMpWIaraHe Ha MbIHOIEHEH KOHTPOJ Ha
BB3JICCTBUETO Ha TPCHUPOBBYHHUS TMIPOIEC: HSAMAT OTCHCTBHE OT

TPEHUPOBKH, IPOBEJU Ca ABYKPATHO IIBJIHUS HA0OP OT U3CJE/IBaHUS,.

METOAU HA U3CJIEJIBAHE
1. AHmponomempuunu usmepeanus
[Ipenu wW3MBIHEHWE HAa TECTOBETE HAa BCEKM YYAaCTHUK Osixa

usMepBaHu: pseT B CM (¢ prcTtomep SEKA-225), tenecna maca B Kg u



MHJIEKC Ha TeJieCHaTa Maca ¢ aHaiu3arop Ha tejecHus cberaB (TANITA-
BC-418-MA).
2. Onpeoenane na maxcumasieH aepoden Kanayumem
®dyTrOonucTuTe, KOUTO Os1Xa B MpeanyOepTeTHA Bb3paCT, U3ITbIHUXA
CHeruaIn3upal CIUPOCPTOMETPHUYCH TECT HAa TPETOAH 3a IMOAPACTBAIIA
no B. Balke ¢ mocrosinna ckopoct ot 8,4 km/h, mpoabmkuTeTHOCT Ha
BCsiko crbnasio 30 S, HavasieH HakJIOH 0% UM yBenuuyeHUE Ha HaKJIOHA Ha
BCsiko croialio ¢ 0,6%.

backerbonmuctute  OsXa  TMOMNJIOKEHM  HA  CHEIMaIM3UpaH
MaKCUMAaJICH CIUPOCPTOMETPUYCH TECT IO OTKa3 Mo mpoTokon Ha M.
Wnuer (BpemerpaeHe Ha crbmaioro 1:30 S, mawamHa ckopoct 6 km/h,
yCKOpsIBAHE Ha Osramarta mbTeka Ha Besko crenanio ¢ 1.2 km/h, ¢
MOCTOSTHEH HaKJIOH OT 2,5 ©).

Cncresatenure Osraxa Ha Ttperban  H/P/CosmosGermany.
CrnmpoeproMeTpuIHUTE TIOKA3aTeNu U PE3yJITATUTE OT Ta30BUS aHAIIN3 Ca
peructpupanu B peamHo Bpeme (breath-by-breath) ¢ mopraruBen
razanaimm3arop META-MAX 3B. C ornex nocturaHe Ha MaKCHUMAaTHHU
CTOMHOCTM Ha WHIWBHIYyATHHUS aepoOCH KamaluTeT MO0 BpeMe Ha TecTa
ChCTe3aTeNuTe 0IXa CTUMYJIMPaHU BepOaIHO.

Makcumannure TECTOBE ce ChIIbTCTBaXa oT
enekrpokapauorpadpcku koutpon — EKI ce perucrpupamie npeau, mo
BpeMe U J0 IlecTa MUHYTa cjeji HaToBapBaHeto ¢ amapat AT- 102
SHILLER.

3. 30-cexynoen \WWingate Anaerobic Test (WANT)

30-cexkynanusat WAnT ce wu3mbiaHsABaIlE HAa  MEXaHUYEH
BenoepromeTsp Monark, 894 E, Stockholm, Sweden, mo mnportokoina,
ormucan ot Inbar et al. (1996). TecrbT 3amouBa CbhC CTaHZAPTHO 5-
MHUHYTHO pas3rpsBaHe — IeaaiupaHe ¢ dectota 60 obopora/min cperry

cerpotuBieHue ot 60 W, BkirouyBaio 2 CopuHTa ¢ NPOABIIKUTEIHOCT 3
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Sec, M3MBJIHCHU B Kpas Ha 3-a u 5-a min. Cenankara U pbKOXBaTKUTE Ha
BEJIOEPrOMEThPa C€ HarjacsiBaxa WHIAWBUIYATHO 32 BCEKH HM3CJEIBaH, 32
na ce ocurypu kKomMopT NpHU U3BBPIIBAHETO HA (PU3UYECKOTO YCHIIUE.
KpakbT Ha u3ciienBanus 1Mo BpeMe Ha BbPTEHE Ha MeAaliuTe TpsiOBa na
ObJie MOYTH U3ITBHAT B JOJHO KPailHO TOJIOKCHHE. 5 MUHYTH Clief] Kpas
Ha pa3rpsiBAHETO M3CJEABAHOTO JIMILIE, (TO € U3IBIHABAIIO MPOOHO TeCTa),
Habupa 3a 3-5 S makcumasneH Opoit 000pOTH 1 MHEPIIHS, C KOUTO MOCPEIa
AKTUBUPAHETO Ha OIPEACIICHOTO 3a HEr0 ChIPOTUBIIEHUE, CPELLy KOETO
nenaivpa B npoabbkeHrue Ha 30 cexyHau. CbIpOTUBICHUETO, TPUIIATAHO
IpU HalIMsl KOHTUHTEHT cropTucTu Oemie 7.5% OT TejecHaTta UM Maca.
3aaHueTo € Ja ce peanu3upa BB3MOXKHO Hail-rosisiMm Opoil obopoTu 3a
30s. OcsbuiecTBsiBaHa Oemie BepOanmHa oOpaTHa Bpb3Ka, KaTro Ha
M3MBJIHSABAIINS TECTA C€ ChOOIIABaIle 3a 0OCTaBaloToO BpeMe Ha paboTa Ha
15-a, 10-a u 5-a cekyHIa OT TecTa, CTUMYJUpaWKu Tro Ja MOIAbpiKa
BHCOKAa YeCTOTa Ha BhpTeHe Ha mepanurte. Cien kpas Ha (HU3HUYECKOTO
yCUJIME CIIEe/[BA HAKOJIKO MUHYTH pa3llyCKaHe.

CodryepbTr Ha  amaparypaTa  pETHCTpUpPa  aBTOMATHYHO
MoCTUTHaTaTa MOIIHOCT BB W 3a Bcsika cekyHna oT tecta. O600IeHo
TOM OTYMTa MOCTUTHATaTa nmukoBa MoiHocT (PP), cpennara momHocT 3a
BpemeTo Ha Ttecta (AP), cnag Ha momuoctra (PD) u unaexkc Ha ymopara
(PD%).

4, Hoeé memoo 3a onpedensane na yyacmuemo HA AHAEPOOHOMO U
aepoono enepzoocuzypasane npu usnvinenue na WAnT

C orjem Ha oOIleHKaTa Ha Y4YacCTHETO Ha OTACIHHUTE CHEPTUUHHU
cUCTeMH TMpu wu3NbiHeHHeTo Ha WANT mnpuioxuxMe napajieinHa
perucTpanys Ha eproMeTpUYHUTE TMOCTHXeHus (upe3 codryepa 3a
WANT) Ha u3nbiaHsBaiius TeCTa ¢ KOHCYMHUPAHHUS OT HETrO KHCIOPOJI

(VO,), OTHOBO aBTOMATUYHO PETUCTPUPAH TMOCPEJACTBOM MOPTATUBCH

raza"namm3arop META-MAX 3B-R2.
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HO-I[OJIy InmpujiaramMe MMpuMEpCH IMPOTOKOJ OT U3MECPBAHHUATA B XO04a

Ha 30-cexynmuauss WAnNT Ha enun ot muaaute ¢pyroonuctu (Purypa 1).

TBi KaTo perucTpupaHuTe OT anaparypara ctoiHocTu 3a VO, ca 3a

ml O,/min, To Te ce pasgenar Ha 60 3a 1a ce MOJy4Yd KHCIOpPOJHATA

KOHCyMalnus 3a 1 S, KOCTO € HCO6XOI[I/IMO 3a OCJIMTC Ha CPaBHACMOCT C

ApyruTe pe3yiaratu. JlaHuuTe, perucTpupaHu OT U3IM0JI3BaHaTa anaparypa

ca IPeJICTAaBeHH B KOJIOHUTE B XbJITO Ha Tabmuma 1.

Tadamua 1. Ilpumepen npomoxon 3a npoeedxcoane na mecma u
uzyucIaBane Ha OONbIHUMETHU PU3UOI02UYHY NOKA3amenU

roauvuHun |pwcer (ecm)| rerno (kg) PP (W) PP/kg (W)| PD (2%5) VO2max (ml/min)
14 166 a7 664,94 14 45,8 2427
sec \"\"4 VO2 ml/min|O2 ml/sec|] O2 zaw passnimkKa
1 594,8 1063 17,7 37,1 -19,4
2 629,3 1153 19,2 38,8 -19,6
3 631,6 1153 19,2 38,9 -19,7
aq 645,49 1290 21,5 39,6 -18,0
5 607,2 1096 18,3 37,7 -19,5
6 628,5 1096 18,3 38,7 -20,5
7 609,9 1274 21,2 37,9 -16,6
8 529,5 1136 18,9 37,0 -18,1
9 560,6 1136 18,9 35,5 -16,6
10 583,9 1284 21,49 36,6 -15,2
11 540,9 1284 21,49 34,6 -13,2
12 555,7 1126 18,8 35,3 -16,5
13 529,3 1791 29,9 34,0 -4,1
14 522,8 1839 30,7 33,7 -3,0
15 508, 6 1839 30,7 33,0 -2,4
16 518 1729 28,8 33,5 -4,6
17 478,4 2000 33,3 31,6 1,8
18 a484,7 2045 34,1 31,9 2,2
19 458,1 2045 34,1 30,6 3,5
20 433,7 2155 35,9 29,4 6,5
21 a441,7 2295 38,2 29,8 8,4
22 429,3 2162 36,0 29,2 6,8
23 426,3 2162 36,0 29,1 7,0
249 396 2261 37,7 27,6 10,1
25 398,1 2648 44,1 27,7 16,4
26 384 2313 38,6 27,1 11,5
27 375,2 2129 35,5 26,6 8,9
28 379,8 2129 35,5 26,9 8,6
29 371,4 2256 37,6 26,5 11,1
30 364,49 2543 42,4 26,1 16,3
15080,1 873,9 981,8
W (30 s) 15080,1
VO2 koHcymauusa (ml 30 s) 873,9
VO2 aedbduumrt (ml 30 s) 226,9
VO2 ekcuec (ml 30 s) 119
02 pedbnunt/02 nsnnwok (%) 190,7
W uspaboteHun aHaepo6Ho 4746,9
O6uwn O2-Hy>Aam (3a W+BMR) (ml O2) 981,8
CeKyHAW aHaepo6Ha pa6oTa 16
B 2% kbm W (30 s) 31,48
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M3mepBaHeTO Ha KHCIOpPOJHATA KOHCYMAllusi B XOJla HAa TECTa €
OCHOBA 32 U3YUCJICHUETO HA HEroBaTa CTEICH Ha aepOOHOCT.

OCHOBHHAT TPOOJIEM CE€ CHCTOM B OIICHKaTa Ha KHUCIOPOTHUTE
HYXIM Ha OpraHu3Ma B XO/1a Ha TecTa. Te ce ChCTOAT OT:

. Kucnopomguu Hykmu, 3a aepoOHOTO MPOTHYAHE HA
HAaTOBAapBaHETO M Ca CBBbP3aHU C MPEBPHIIaHEe HA U3MEPEHATA U3BBPIICHA
paboTa (BbB BaTOBE) B HEMHMS KUCJIOPOJICH €KBUBAJICHT;

Kucnopoguu HyX)au, HEOOXOAUMU 3a TMOJAbPKAHE HA KU3HCHUTE
(GYHKIIMM Ha OpTaHHW3Ma — 32 HOPMAIHOTO (DYHKIIMOHHpAHE HAa HETOBUTE
opranu. B mokoi Haif-uecto ce um3moa3Ba T.H. Basal Metabolic Rate
(BMR), u o6muskoto monstue resting metabolic rate (RMR), - toBa ¢
JTHEBHOTO KOJIMYECTBO €HEPTHs (B KHJIOKAJIOPHUH ), U3Pa3X0BaHN B TIOKOM.
Obave um3cneABAHUAT WHAMBHJ 3all0YBa TECTa B CHCTOSIHUE, HAIIBJIHO
pPA3JIMYHO OT TOBA B MOKOM.

Kucnopomuute HyXAu 3a TOJIbp)KaHe Ha (YHKIUUTE Ha
OopraHu3Ma IpH M3IbJIHEHNE Ha TECTa CUMTaMe, ue TpsOBa 1a ce mpuemMar
WHJVMBUAYAJIHO 3a BCEKM YyYaCTHUK U Ja otroBapat Ha VO, mpu
HaOMpPAHETO Ha CKOPOCT 0€3 CHIIPOTUBIICHUE B HAYAJIOTO HA TECTa, PEIU
Jla ce BKIIIOYM CHIIPOTUBIICHUETO Ha MeAalupane. B mpuMepa, KOWTO cMe
npeacTaBuiIM Toi otroBaps Ha 8,7 ml O,/s.

[IpeBpbIIaneTo Ha M3paOOTEHUTE BATOBE B TEXHUSAT KHUCIOPOICH
CKBUBAJICHT CE€ W3BBHPIIBA C HW3MOJI3BAaHE Ha OOMIONPHETUTE YHCICHU
CTOMHOCTHU:

1W = 0,239 cal/sec; 1cal = 0,20 ml O, unun

1cal =5 ml O,(npu ¢pu3ryecko HaTOBapBaHE)

1W =0,239 cal/5 wam [IW =0,0478 ml O,

Taka B mNpeacTaBeHUus NOpUMEpP, HYXKIUTE OT KHUCIOPOJ 3a

U3BBpIIBAaHE HAa mbpBaTa cekyHaa oT tecta (O, 3a W) ce paBHsSBaT Ha

((594,8 W* 0,239)/5) + 8,7 = 37,1 ml O, (5-a xosiona ot ®urypa 1).
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ITo To3u HauuH, B xoxa Ha 30-cekyuaaus Wingate test monyuaBame
nBe koiaoHu (4 m 5) or mo 30 cTolHOCTH: enHaTa MpeACTaBIsABa
M3MEHEHHETO Ha M3YHUCICHUTE 10 HAUsi METOA WHAUBUIYaTHU
KUCJIOPOAHU HYKIHU B X0Ja HAa HATOBAPBAHETO, 4 BTOPATa — IMHAMUKATA B
CTOMHOCTUTE HA PEAJHO MOETHUSI KUCIOPOH (KUCIOPOJHATa KOHCYMALHs).
JIBUKEHUETO HA CTOMHOCTUTE B JIBETE€ KOJIOHU MOKE J1a ObJie OHArJeAeHO

noope (Purypa 1).

50,0
45,0
209 m\/\ NAVI
35,0 ~—c" o2

200 EHCUEC

—
02 aedUuMT T N———
25.0 seguuv [

20,0 =AW

D02 Hy#AaM

V02 mlfsec

15,0 02 KoHCYMaLUKMA
10,0
5,0

0.0

1 32 5 7 9 1113151719 21235 2527 29 sec

®durypa. 1 Junamuxa na npomenume 6 O -uyarcou u O,-xoHcymayusma

npu usnvianenue Ha WAnT

Paznukarta mexnay O,-Hyxau u O,-KOHCyMalusi € IpeACTaBeHa B
nocjieqHaTa KojoHa Ha Tabniuuara. CTOMHOCTUTE C OTpHIATENIeH 3HaK
MOKa3BaT CTEMEHTa Ha KUCJOPOJHMS HEAOCTUT, a TE3HW C TOJIOKHUTEIICH
3HAK — BEJIMYMHATA HA KUCJIOPOJIHUS eKclec. SICHO ce BIXKJ1a MOMEHTHT, B
KOMTO KOHCYMallMsiTa Ha KHCIIOPOJ, HaJBHIIABAa KUCJIOPOJHUTE HYXKIH,
T.€. 3aMl0YBa MPOIEC Ha M3IUIAIIAHEe HAa HATPYIAaHWs B HAYAJIOTO HAa TeCTa
O, neduuut. B nanenus npumep ToBa € ceileMHajieceTaTa CeKyHaa.

OT maHHWTE B MPUMEPHUS MPOTOKOJ MOTraT Ja OBhaaT W3BEACHU
CJICIHUTE HOBHU TOKa3aTeIW 3a YYaCTHETO Ha CHEPTUWHUTE CUCTEMHU B
m3nbiaHeHueTo Ha 30-cexkynaaus WANT:

o W 30 s(cymata ot W 3a Bcsika CEKyH/Ia OT TeCTa)

o O, xoncymanus 30 s (cymata ot O,ml/s)
14



o O, nedunut 30 S (CymaTa OT OTPULIATCIITHUTE PA3JTUKH)
o O, excuec 30 S (cymMara OT MOJIOKUTEITHUTE PA3JIUKH)
o Otnomenne O, aedpurut/O, exciec B %

. W u3paborenu anaepooro (O, nedunnt*5/0,239)

o B % xbM o6muTe W (Wanaepoouu/cymaW)*100

o CexyHnu ¢ aHaepoOHa 4acT

Mamemamuko-cmamucmuuecka oopadomka

Pesynratute ca mpeacTaBeHu B cpeiHu cToiHocTH — Average = SD.
Ipu 06paGoTKaTa Ha EeKCIIEPMMEHTANHATE TaHHH ¢ npuiaran Ci‘tect u t-
kputepusT Ha Student. M3mon3BaHa € W TEXHHMKA Ha aJOMETPUYHO
CKaJupaHe, KakKTO W METOABT Ha mepceHTmauTe. CraTucTuvecka
noctoBepHOCT ce mpuema npu P(1)<0,95. M3umcneHusTa ca mpaBeHH C

KoMmIoThpHa porpama Excel 2010.
Memoo na anomempuuno ckaiupamne

[Ipunoxen Oemie ¥ METONBT Ha aAJOMETPUYHO CKajJUpaHe Ha
E€pProMETPUYHUTE TMOKa3aTeNM, OTYMTAaHM Npu u3nbiHeHne Ha WANT.
CuHO 3aBUCUMHUTE OT TeJIECHaTa Maca Ha CIOPTUCTAa JUHAMUYHO -
CUJIOBH KayecTBa, OCBEH B aOCOJIOTHUTE UM CTOWHOCTH, B INpaKTHKATa
HAN-4E€CTO CE€ MPEACTABAT B OTHOCUTEIIHHM CTOMHOCTU — IMPUBEACHHU KbM
KWwiorpaM Terio. To3W METON Ha MPONOPLHOHAIHO CKaJlupaHe Ha
CUJIOBHUTE TOKa3aTelld € OOCKT Ha CUJIHU KpUTHKUA. Hopmanmzanusra Ha
JAHHUTE 332 CWJIOBUTE MOKA3aTENIM KbM TEJIECHATA Maca P CPABHUTEIHU
M3CJIEIBAHNUS CE MPENOPHYBA [1a CTaBa Ype3 AIOMETPUYHO CKAJIUPAHE.

N3paboTuxMe aJoMETpUYHU EKCIIOHEHTH 3a CKaJldpaHe Ha
eproMeTpuuHuTe Tokazarean Ha WANT, upe3 KOUTO ePEeKTHBHO J1a ce

KOHTpPOJIMpa BJIMAHUCTO HA TCIICCHOTO TCTJIO BBPXY TAX W HA Ta3H baza
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M3rOTBUXME HOPMATHBH 3a OIICHKaTa Ha Te3u mokasareiu (Petrova, 2018).
ToBa Ou mamo BBH3MOKHOCT Ha TPEHBOPHUTE Ja AHAIM3UPAT B JACTANIN
BB3MOKHOCTHUTE HA  CBCTE3aTEIWTe CH W  BB3JICHCTBHETO  Ha

TPEHUPOBBYHUS MIPOLIEC BHPXY TAX.

PE3YJITATHU U AHAJIN3

OyTO0ABT U OACKETOOIBT Ca CIIOPTOBE, KOUTO U3UCKBAT OT CPEeHA JI0
BHCOKAa MHTEH3UBHOCT Ha paboTa, KOATO aHTaKUpa KaKTo aepoOHaTa, Taka
U aHaepoOHATa €HEPrOOCHUTOPSIBAIIM CHCTEMH M C€ KIaCH(PHUIUPAT KaTo
CIIOPTOBE CBhC CMECEHO EHeprocurypsiBaHe. B cbcre3aTenHu yciIoBuUS
WHTEH3WBHOCTTA Ha HATOBApPBAHETO Bapupa OT XOJEHE 0 CIPUHTHPAHE.
3a  OBP30TO BB3CTAHOBSIBAHE MEXKAY TNPEKbCBAHUATA C BHUCOKA
WHTEH3UBHOCT WUrpadyuTe TpsAOBa Ja MpUTEKaBaT HaJ CPEIHUS aepoOeH
KaIlalluTeT.

OyrO6oaBT M 0acKeTOOMBT CHIIO TaKa M3UCKBAT 3HAYMUTEIICH
aHaepoOEH KaItaluTeT, KOWTO cChuyeTaBa CHUJIA, CKOPOCT M MOIIHOCT.
HeobOxomuma e B3puMBHaA CHJIa 32 CKOKOBE, 3aBBbPTaHUsS, CIPHHTHPAHE.
ToBa ompezenst u menTa Ha CIIOPTHATA MOATOTOBKA — (DOPMHPAHETO Ha
CKOPOCTHO-CHJIOBA ~ W3JIPBHKIMBOCT M e(PEKTUBHA peryjamus Ha
JBIDKCHUSATA BBPXY MO-IIIHPOKA aepoOHa OCHOBA.

Ha Tabmuma 2 npeacrtaBsMme JTaHHUTE 3a M3CJICABAHUTE OT HAC
CIIOPTHCTH II0 OTHOIICHHWE Ha (PU3HYECKOTO HUM pa3BUTHE H
(GyHKLIMOHATHATA UM T'OAHOCT.

N3cnenBanute ot HAC OHOIIU, TpeHUpamy ¢yTd0a U 6ackeTOo ce
BMECTBAT B CHOOIIABAaHUTE B JIMTEpATypaTa CTOMHOCTH 3a MaKCHMAaJICH
aepoOeH kamanuteT. [lo OTHOIIEHWE Ha OIlEHKAaTa HA AHACPOOHHS UM

KalmaouTCT HAJIMYHUTC CBCACHUS Ca TBBPAC OCKBbIAHU.
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Tabnuya?. Cpeonu cmotiHocmu HA AHMPONOMEMPUYHU OAHHU U
pe3yimamu  om MAaKcumanien mecm 00 OmKa3 Ha uscieoganu 29
dymobonucmu u 25 backemobonucmu

TenecHa
Cnopr Bu3pact Pucr (cm) maca BMI VOzma)f/kg HR max
(roauHm) ml/min
(kg)
dyT60N 14,4+0,9 164,0+9,5 51,8 +8,7 18,8+1,9 57,275 193,7+7,2
Bbacketbon 16,4+1,1 184,7 £5,9 77,3+£9,6 22,6 +2,2 58,6 £4,5 193,0+7,1

BMI — unnekc Ha TenecHata Maca; HRmax — MakcuMaiHa chpiedHa 4ecToTa;

Ha Tabmuuma 3 ca mnpencrtaBeHH CpeIHHM CTOMHOCTH Ha

€pProOMETPUYHHUTE MOKA3ATENIN OT BCUUKHU U3NbJIHeHH WANT:

Tabauya 3. Cpeonu cmotiHocmu Ha epeomMempudtu noKasameiu
om usnvineHu 44 WANT om @ymborucmume u 42 WANT om
backemooaucmume

CpepgHa Cnap Ha
Mukosa MukoBa CpepHa MOLHOCT MOLLHOCT MOLLHOCTTA B %
Mokasarten MoLHocT PP MOLLHOCT (aHaepobeH (aHaepoben (MHpeKe Ha
(W) PP(W/kg]) KanauuteT)AP(W) Kanauurer) ymopara)
AP(W/kg) PD(%)
dyT60nUCTH
Average 788,1 15,9 582,5 11,3 54,5
SD 142,9 2,7 105,8 1,5 13,7
Backet6onucrtu

Average 1000,6 13,0 789,0 10,3 44,3
SD 160,4 1,4 106,4 0,9 12,6

OdakBaHO, aOCOJNIIOTHUTE CTOMHOCTM 3a TMKOBaTa MOIIHOCT,
MoKa3zaHa OT 0ackeTOONHCTUTE, € MO-BUCOKAa OT Ta3u Ha (yTOonucTute.
ToBa e pe3ynTar OoT MO-BHCOKAaTa TEJIECHA Maca M IMO-BHCOKaTa C JIBE
rOJMHU BB3pacT Ha OackerOomucture. [lo chmata mpuymHa T€ WMAT
JOCTOBEPHO IMO-HHCKA OTHOCUTENIHA MHUKOBAa W cpeAaHa MmoirHocT. Kakro
(GbyTOoIMCTUTE, TaKa U OACKETOOJUCTUTE MOMaaaT B €IHa U ChIlla Tpyma
M0 OTHOIICHHE HA OLIEHKAaTa Ha aHAaepOOHUTE UM BB3MOXKHOCTH CIOpEN

npuIoKeHaTa B coTyepa OLIeHUTEIHA TabauIa.
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Tabmuua 4 wumocTpupa MOMYyYEHHTE CPETHUTE CTOWHOCTH Ha
(GU3MONOrHYHUTE TOKa3aTedu NpHU U3MBIHEHHEeT0 Ha chmre 30-

CCKYHAHH TCCTOBC!

Tabnuua 4. Cpeonu cmotinocmu Ha gusuosocuuHume nokazamenu
om usnvinenu 44 WANT om Gymoéorucmume u 42 WANT om
backemoonucmume

VO. KoHCYMa Vo2 Vo2 w % AHaepobH
Mokasaten | W (30s) M: (ml 3y0 s)u Aepuumr eKcuec (ml | uspaboteHu Kbm W a pabora
(ml30s]| 30s) aHaepo6Ho (30s) (s)
dyt60nUCTH
Average 17288,6 921,0 345,7 114,1 7239,6 41,5 19,0
SD 2988,0 160,0 119,7 70,9 25484 9,5 4,0
Backet6onucrtu
Average 23230,3 1314,6 469,3 135,4 9818,4 42,1 19,9
SD 3109,4 196,7 144,9 108,7 3031,3 11,8 4,6

Brneuarnenue npaBu Haii-Harpe] BUCOKUAT 00€M Ha KOHCYMUPaHUs
O, 3a mepuona ot 30 cexkynmu — 1117,8+ 270,2 ml. AHraxupaHocrra Ha
IuIIaHeTo nmo Bpeme Ha wusnbiHeHue Ha WANT e winrocTtpupana Ha
durypa 2.

Bwxna ce, e auimmaneTo € akTUBUPAHO OIIE OT IIbpBaTa CEKyHa Ha
paboTaTa, U OCTaBa Ha €JHO HMBO JI0 KbM 6-10 cexyHpaa, cliel KOeTo
HapacTBa u cien 20-a cekyHaa Ha Tecta qoonuxasa 10 90% ot VO, max.

3a rossIMOTO 3HAYEHUE Ha JUILIAHETO MPU TO3W TUI HATOBApBaHE
rOBOPY M HAJIMYMETO HAa BHCOKA KOpeJalus MEeXAy MUKOBAaTa MOIIHOCT
(PP) u cpegnata wmomHocT (AP) ¢ KucimopogHata KOHCyMalMsTa.

Kopenanuonnute koeduimenty ca crotBeTHO 1 =0,700 1 r=0,781.
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@uzypa 2. Oy-xoncymayus (M/S) npu uznwvianenue na 30-cexynoen

WANT
O6eMbT Ha KHCIOpOAHMS neduiuT HaaBumasa ¢ 45% obema Ha
kuciopoanusi ekcuec. Camo 36,1% oT peanusupaHara MOIIHOCT 3a
TPUACCETTE CEKYHIM CyNMpaMaKCUMaTHO YyCHJINE € OCHUTypeHa OT

aHaepoOHUsT METabOJIU3bM.

Biusinue Ha cHOpTHaTa TPEHUPOBKA BbPXY eproMeTpuYHHTE
NMoKa3aTej M B3aHUMOOTHOUIEHMSATA MeEKAY €HEeProoCHrypsiBalure

CHCTeMH NpHu u3nbjaHenne Ha WANT

I'pyma ot 12 ¢yrbéomuctn Oemie TecTBaHa 2 MBTH — TIpe3
MOATOTBUTENHUST Tlepuoa Ha moarotoBka (Tect I) m cimen S-mecedeH
MEepUoJI Ha CHEIUalIM3MpaHa TPEHHPOBBUHA IIporpamMa 3a CKOPOCTHA
u3apwxauBoct (I1. TTees,2017), (Tect 1) — B HayamoTo Ha ChCTE3aTSITHUS
MEepUOJI Ha TOATOTOBKAa. I[IpOIEHTHUTE pa3IMKH B TOCTHTHATHUTE
EpProMeTpUYHU U (HU3HOJOTUYHU TTOKA3aTeIM MEXIY TBETE M3CJICIBAHUS
ca npezacTtaBeHu Ha Ourypa 3.

[TonoOpeHneTo HA EProMETPUIHUTE TIOKA3aTeIu (ITMKOBA MOIIHOCT
M CpeJHa MOIIMHOCT) ca JOCTOBEPHHU, HO TBBPJIE HHUCKH; WHIEKCHT Ha

yMOpara OCTaBa HENPOMECHEH. 3a pasiuka OT TAX, YYacTHETO Ha
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aHaepoOHus1 MeTaboIMU3bM Oeexu cuieH pbeT B Tect 2 (32,4% no-ronsm
O,-nedpumut u 80.3% moBuUIIEHNE HA CHOTHOIICHUETO NCPUITUT U SKCIIEC
Ha kucinopona). I[lomoOpsiBaHETO Ha EpProMeTPUYHUTE pe3yJaTaTH ce

OCBIIICCTBABA C IIO-MAJIKO aHT'A’KUPAaHC Ha aep06HKaTa.
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X 80
g 60 32,4 32
s 40 15,1 : =
g 20 11,5 ’ 1’3 F.,R 9,1 - .
O T T T T T T T 1
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®urypa 3. l[lpoyenmna paznuka ¢ cmouHocmume Ha U3C1€08AHUME
noxaszamenu npu usnvinerue na WANTe 0seme mecmysanus

Tect 2 ¢ INPOTCKBJI CBC CBHIICCTBCHO IIO-TOJKIMO YYAaCTHC HaA

aHaepoOHaTa cucTeMa, MPOJBIDKABALIO 10 CaMUs Kpail Ha HaTOBAPBAHETO

(Purypa 4).

Test I ™ Test 11

1 2 3 1 5 6 7 2 10 11 12 13 14 15 16 17 18 19
Time (s)

®urypa 4. Paznuxu mesxncoy Oz-0epuyum npeou (Tecm 1) u cneo
(Tecm 2) usnvanena om onowu Gymooaucmu cneyuaiu3upana
MPEeHUPOBHYUHA NPOSPAMA 30 PA3BUMUE HA CKOPOCHHA U30PBAHCTUBOCH

N3nnamanero Ha O,-aedUINAT 3amoyBa MO-KbCHO U € C MO-MaTbK

obem (Durypa 5):
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®urypa 5. Uznrawane na Oz-0epuyum upes O,-excyec npeou (Tecm 1) u
c1e0 U3NvAHEeHUe Ha CNeYUuaIusUpana mpeHupo8vYHaA NPocpama 3a
ckopocmHa uzopvacaueocm (Tecm 1) .

[lonobHo Ha  pesyaratute npu  (GyTOOJIUCTUTE U TOPH
0ackeTOOMMCTUTE OTYMTAME HaW-BHJIMMAa TPEHUPOBBUHA TMPOMsSHA B
MOBUIIEHUE HA MPOLIEHTHOTO OTHOIIEHHE MEXIY KUCIOPOAHUS AChULIUT
U KUCIOPOAHHWS W3IHUIIGK B moji3a Ha nedumura. [loTBBpKmaBa ce
(bakThT, Ye TO3M IOKa3aTel € HaW-4YyBCTBUTEJIEH KbM IMPOMEHUTE BBHB
B3aMMOOTHOIICHHUTA MEXKIY Yy4YacTBAIUTE B EHEPrOOCUTYPSIBAHETO
METa0OJIUTHUA CUCTEMHU.

[TonyyeHuTe eKCepuMEHTAIHU JaHHU MOKAa3BaT, Y€ MpeJIaraHusT
METOJ 3a pasmupeH (PU3MOJIOTHYCH aHallM3 Ha pEe3yJTaTUTe OT
mnbiHeHue Ha WANT  ouepraBaT B3aMMOOTHOIICHUSTA  MEXKIY
CHUCTEMHUTE, yYacTBAaIlli B EHEPTMMHOTO OCHUTYpsIBaHE Ha paboTara Ha
CIIOPTHCTA TIPU U3ITBIHECHUE HA aHAEPOOHUS TECT U OTPaA3siBAT IPOMEHHUTE,
HACTBIIBAIIH B TSAX, CBBP3aHU C TPEHUPOBBUYHUTE BH3/ICUCTBUS.

BHumanue 3acimyxkaBaT W BB3MOXXHOCTHUTE, KOHWTO METOIBT
MIPEIOCTaBS 3a CEJICKIUS W CIOpPTHA HACOYEHOCT TpHu (opMHUpaHEe Ha
TPy 32 Ha4aTHO 00YYCHHUE U TPCHUPOBKA:

Ot rpynara Ha QyrOonmucTuTe, OsXa H30paHU JBaMa, C MHOTO
OJIU3KM aAHTPONMOMETPUYHU JAHHM W EproMEeTpUYHU TOKa3zalud OT
m3nbiaHennero Ha WANT (Ta6nuna 5 u durypa 6).
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Tabauuya 5. Aumponomempuunu noxkazamenu,

epeomempudHu

pe3yamamu u u3UON0SUYHU NOKA3amenu Ha 0eama Gymooaucmu

Jlnue A b Pasnuka %
Bb3pacT (roamHmn) 12 12 --
PbCT (cm) 155 157 1,3
Terno (kg) 48 48 --

PP (W) 858,43 808,36 6,2

AP (W) 611,67 621,45 1,6

0, kKoHcymauma (ml/30 s) 668,3 851,3 21,5
0, aedunumut (ml/30s) 416,2 360,1 15,6
0,aed/KoHC % 62,3 42,3 47,3

JlBamara pyr6onucty (A u b) ca Ha effHAa U ChIIlAa BB3PACT, C €THO U
CBIIIO TEJIECHO TEIJIO U C pa3iiMKa B pbcTa 2 CM .

EpromeTrpudHATE UM TMOCTWKEHHUS, OTYUTAHU TIPHU U3ITBIHEHUE HA
WANT ca mMHOro 6:1m3ku (3a TOBa TOBOPAT NMPOLIEHTHUTE Pa3INKU
mexnay PP u AP na nBamara).

AKo olleHsiBaMe chcTe3atesn A u b criopen TaHHUTE OT PyTUHHUS
WANT 1m1e rv mocTaBUM B €HA U ChIla KaTErOpusi MO OTHOILICHUE
Ha aHaepOOHUTE UM BH3MOIKHOCTH.

Axo 00ade B3eMeM MpeBHUJ MpeAjIaraHuTe OT HAC (PU3MOJOTHUYHU
MoKa3aTeilyd e YCTaHOBUM, Y€ A JOCTUra MaKCUMAJIHUTE CH
CProOMETpUYHU pEe3yJTaTH Ype3 TMO-TOJISIMO AaKTHUBUpaHE Ha
aHaepoOHHUsT MeTabOJM3bM, JOKATO chere3arenl b moctura chius
epromeTpuueH pesyarar upe3 21,5% mo-rossiMO yyacThe Ha

aepoOHus MeTabom3bM (Purypa 6).
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®urypa 6. Enepeoocucypsasane Ha eOHO U CbU0 PUUYECKO YCUnue
npu hymooaucm A u pymoonucm b

Karo ce uma mpenBua HHCKaTa Bb3pACT U KPATKUSIT CIOPTEH CTaX
Ha MiaauTe (QyTOOIMCTH CcUYUTaMe, Y€ HMaMe OCHOBaHHE [ia
JIOIyCHEM, 4Y€ ChCTe3aTel A € C Mo-J00OpH MPEANoCTaBKUA 3a
pa3BUBaHE Ha CKOPOCTHO-CUJIOBH KauecTBa. Moxke /1a ce JI0OIyCHeE,
4e MPHU HEro MPOIEHTHT Ha OeNUTe MYCKYJIHHU BJIaKHA € TO-TOJISIM
oT To3u npu ¢pyrodonuct b.

['opHuTE pe3yaTaTu HU AaBaT ChIO TaKa OCHOBAHUE J1a CUUTAME, Ue
WANT, u3nbiaHsgBaH ¢ OTYMTAHE U HA MPeIarannTe (GU3noJIOTUIHA
MoKa3aTeNid, MOXKE Ja CIy)KM M B TpoIleca Ha CeJeKIus Ha
MJIAJIeKUTEe KbM CIHOPTHU IUCHMIUIMHU CHOpena crerudukara Ha

TAXHOTO CHCPIroOCUT'YPSABAHC.
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U3BOIU

1. Pazpaboten e meron 3a (U3HMOJOTUYHA UHTEPIIPETAIUS U OICHKA
Ha pe3yJITaTUTE Ha CHOPTUCTUTE NIpU u3rbiHeHue Ha WANT,

2. U3Benenu ca (PU3MONIOTMYHM KPUTEPUM, OTpa3sBallld MPELUU3HO
OTHOCUTEITHHUSl s/ HA y4YacTHEe HA CHEPTrUHHUTE CHCTEMH, B
OCHUTypsIBaHE HA BUCOKOMHTEH3UBHOTO (PU3UYECKO YCHUIIHE.

3. UzuucnaBanero Ha  (PU3HOJOTUYHUTE KPUTEPUHM €  JIECHO
M3IBJIHUMO W TMPAaBU BB3MOXKHO MPEJOCTABIHETO HA EKCIIPECHa
nHpopmalusl 3a Jejaa Ha aHaepoOHUS U aepOoOHHS METaboJIM3bBM
npu u3nbiaHenue Ha WANT.

4. Tlpennaranute (U3NOJIOTHYHU KPUTEPUU Ca UYBCTBUTECIHU KbHM
M3MEHEHUSITA B XapaKTepa Ha €eHEPTrUITHOTO OCUTYPsIBaHE HA TECTa B
pe3yiTar Ha UW3MBIHABAHW CIENUATU3UPAHU TPEHUPOBBUHU
MPOTpamMH.

5. Pesynratutre OT (U3MOJIOTMYHUS aHAIW3 HAa U3I'BIHEHUETO Ha
WANT morar ga cimykaT Kato OOCKTUBEH KpUTEpPHUH 3a MOJI00p H
CEJICKIIUS Ha MJIaJId CTIOPTUCTH.

6. Pesyntatute OT GU3HOIOTHYHUS aHAIM3 HA W3MBIHEHUETO Ha
WANT morat na 0b1aT U3MOJI3BAHU 32 KOHTPOJ U yMPAaBJICHHE HA
TPEHUPOBBYHUS MPOIIEC B TOAMIIHUAS TPEHUPOBBUCH ITUKBJI.

7. TlokazaHo € mMPeaTUMCTBOTO Ha AQJIOMETPUYHOTO CKaJIMpaHE Ha
epromeTpuHute mnokazarenu Ha WANT mnpen ckamupaHeTo 1o
OTHOCHUTEJIHU CTOMHOCTH.

8. Pazpaborenu ca mNEpCEeHTUSIHW HOPMATUBUA 3a aOCOJIIOTHH
CTOMHOCTH, OTHOCHUTEJIHM CTOMHOCTU U aJOMETPUYHO CKaJupaHu
CTOMHOCTH Ha epromeTpuuyHuTe nokaszarenu ©Ha WANT 3a 14-15

rOJUIIHU (PyTOONTHUCTH.
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IHPEITIOPBKH

1. Jla ce 3amgpaboyar wu3CIEIBAaHUATA BBPXY (HU3HOJIOTHYHATA
xaparepuctuka Ha WANT upe3 u3yyaBaHe Ha y4acTUETO Ha
onoxumMuyHUTE (HaKTOPU U KapAUOPECHUPATOPHUTE (PYHKIHUH MPHU
HETOBOTO M3IThJIHEHUE.

2. Jla ce mpemioxku Ha Ja0OpaTOPUUTE, B KOUTO (PYHKIIMOHAITHUTE
u3cieBaHus BKIOYBAT w3nbiaHeHue Ha WANT npa  mpuarar
MpeasiaraHus METOJ 3a JOM'BJIHHUTENIHa (PU3UOJOTMYHA OLICHKA Ha
pEe3yNTaTUTE OT TECTa NMPHU AKTUBHO CHOPTYBALIU ChCTE3aTEIN OT
pasnu4yHa Bh3pacT, KBaTu(dUKaIUs U BUJOBE CIIOPT.

3. Teopernunure OOOCHOBKM Ha MpeJIaraHus METOJ Ja ObaaT

HAaCOYCHHU B IIOMOIII Ha CITIOPTHUTC IICTAar03H.
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INTRODUCTION

The impact of the training process on competitive sports
achievement is one of the basic subject in the study of the theory and
practice of competitive sport. It is understandable that researchers'
attention concentrates on the methods of assessing this impact.

Changes in sports and technical performance are monitored, as well
as in functional performance through athletes' efficiency of various field
and laboratory tests. The relationship between one and the other is sought.

Out of the laboratory functional tests, no doubt the most extensive
application is the incremental maximal test for directly determination and
evaluation of the aerobic capacity of athletes, designed in different modes
and forms of loading.

Unlike aerobic, the capabilities of anaerobic energy systems cannot
be determined directly, different indirect methods are used for this
purpose. In this regard, the Wingate Anaerobic Test (WAnNT), developed
in the 1970s is undoubtedly one of the most frequently applied tests for
measuring anaerobic power and capacity. It is generally used to determine
the anaerobic energy supply during supramaximal workload, however our
knowledge of the metabolic profile of WANT is rather limited (Beneke et
al., 2002).Considering that ergometric data do not always reflect sports
scores, in the High Performance Exercise Physiology Laboratory at the
Center for Scientific and Applied Research in Sport, National Sports
Academy, Sofia, we desided to enrich the information by registering the
expired gas data during the test.We believe that this way we will receive
valuable information about the interrelationship of anaerobic and aerobic
energy systems to short-term, high-intensity physical efforts as well as the

possible changes in this ratio under the impact of training programs.



The review of literarure deals with:

Mechanisms of energy supply for the functions of the human body,
in particular the athlete. Types of energy-supply systems and factors
that determine their activity during physical work (Katch,
McArdle,1993; Kenny et al., 2015; Beker et al.,2010).

Monitoring of the training process. Basic forms of control and types
of tests to evaluate the athlete's functional status (OKenszkos,
HNamesa,2002; baues, 2011; Bbpornu, 2012; MuxaitnoB, AHIOHOB,
2013).

e Physiological properties of supramaximal load execution and

energy supply (Maughan et al.,,1997; Medbg, Tabata, 1993,
Credanona, 2002).

Features of the 30-second Wingate Anaerobic Test (WANT).
Benchmarks for performance evaluation of WANT (Inbar et al.,
1996; Brooks et al.,2005; McArdel et al., 2007).

Energy supply and maximum accumulated oxygen deficit during
WANT. Relationships between anaerobic and aerobic energy
contribution systems (Gastin,2001; Bangsbo et al.,1990; Withers et
al., 1991).

Working hypothesis

We assume that the training process may provoke changes in the

relationships between anaerobic and aerobic energy supply in WANT

implementation, and the disclosure of these relations effects in enhancing

the control of sport achievement and the selection in competitive sport.



OBJECTIVE AND TASKS OF DISSERTATION THESIS

The aim of the dissertation thesis is to improve the system of
control of the factors of sport training, by a new method, illustrating the
relative share of the anaerobic and aerobic energy supply in WANT

implementation..

Tasks:

e To examine the existing methods for determining of anaerobic
energy supply in the implementation of WANT.

e To develop a methodology for the parallel registration of WANT
ergometric indicators with oxygen consumption (VO,).

e Specify the method for converting the mechanical work (in watts)
Into its energy equivalent.

e Select the physiological data that reflect the differences in the
relationships of the energy systems between the sportsmen
involved in WANT performance.

e Check the effectiveness of the proposed new WANT physiological
analysis method by testing it with athletes practicing soccer and
basketball.

Subject of the survey
Verification of the effectiveness of the proposed new method for
assessing the relative share of anaerobic and aerobic energy supply in

WANT as a result of a specialized training process.

Object of the study
The established values for the relative participation of aerobic and
anaerobic energy systems in the implementation of a separate dynamic

high intensity load.



Parcitipants

A total of 54 male athletes participated in the studies: 29
adolescents, football players (Levski Football Club) and 25 adolescents
basketball players (Basketball Club "Sports Talents").

Setting of the study

All testing procedures were conducted at the High Performance
Exercise Physiology Laboratory at the Center for Scientific and Applied
Research in Sport, National Sports Academy, Sofia.

Once the purpose and procedures for conducting the research was
explained in detail, an informed consent for participation was signed by all
participants in the experiment, signed by one of the parents too.

The timing of the tests was in line with the school schedule of the
athletes, and they were performed from 9am to 12pm or from 14am to
spm.

The 29 soccer players aged 13-14 years were tested twice: in
February 2016 (start of preparatory period) and in July 2016 (start of the
competition period). In both cases, a test was performed for determining
the maximal oxygen consumption (VO, max). Two days later, the
anaerobic Wingate test was performed. A total of 39 maximum tests and
44 WANT were performed.

Under the same scheme 25 basketball players aged 16-17 years
were tested at the end of the preparatory season (May 2017) and at the end
of the preparatory period (September 2017). The total number of maximal
tests was 34 and of WANT - 42.

In the comparative analysis of the results of the impact of the
training program (between the two tests) we included only those of the
participants who performed the full set of tests and the complete training

program.



Total of 12 football players and 17 basketball players met all the
necessary requirements for full control of the impact of the training
process: they did not miss any training, and they did the full set of tests

twice.

METHODOLOGY
1.  Anthropometric measurements

The stature in cm (with SEKA-225 hight gauge), body weight in kg,
and body mass index with body composition analyzer (TANITA-BC-418-
MA) were measured before each performance test.
2. Determination of maximum aerobic capacity (VO, max)

Soccer players who were in pre-pubertal age performed a special
spiroergometer test for adolescents after B. Balke at a treadmill (H/P/
Cosmos, Germany) with constant speed of 8.4 km/h, a duration of each
step of 30 s, an initial slope of 0%, and an increase in the slope at each
step by 0.6%.

Basketball players were subjected to an treadmill (H/P/ Cosmos,
Germany) incremental maximal spiroergometric test under |I.lliev
protocol: step duration 1:30 min, initial speed 6 km/h, acceleration of the
treadmill at each step by 1.2 km/h, constant slope of 2.5 °.

The respiratory data and gas analysis results were recorded in real-
time (breath-by-breath) with a portable gas analyzer META-MAX 3B. In
order to reach maximal individual aerobic capacity during the test, the
boys were stimulated verbally.

The maximal tests were accompanied by electrocardiographic
control — the ECG was recorded before, during and up to sixth minute
after loading with the AT-102 SHILLER cardiograph.



3. 30-Wingate Anaerobic Test

The 30-WANT was performed on amechanically braked cycle
ergometer (Monark, 894 E, Stockholm, Sweden) as described by Inbar et
al. (Inbar O, 1996).

The test started with a standardized warming up of 5 min cycling at 60
Wand 60 revolution/min including two sprints, each lasting 3 sec,
performed at the end of the 3rd and the 5th min. The seat height and
handle were individually adjusted for the subject’s comfort, with the legs
being nearly fully extended during each pedal revolution. After 5 min rest
the subjects were instructed to pedal as fast as possible for 30 s. A
resistance corresponding to 7.5% of the body mass was applied after
an acceleration phase lasting 5 s. Verbal feedback to the time remaining
was provided at 15, 10, and 5 sec of remaining time while verbal
encouragement was given. The subjects continued pedaling after
completion of the test with no load for several minutes to cool down.

When using computerized Wingate test procedure the most often
parameters are automatically recorded: Peak Power (PP) in wats; Relative
Peak Power per body weight (PP/W/kg); Average power, defined as
Anaerobic Capacity (AP); Anaerobic Fatigue index (AF).

4. New Method for Determining the share of Anaerobic and Aerobic
Power Supply in WANT

In order to evaluate the share of the anaerobic and aerobic energy
systems in the executing of WANT, we applied a parallel registration of
the ergometric data (in Watts through the WANT software) and of the
oxygen uptake (VO,) for every second, registered by a portable gas
analyzer META-MAX 3B-R2 (breath-by-breath).

The registered results and the subsequent calculations of one

participant are presented as an example in Table 1.
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Since the VO, values recorded are per ml O,/min, they have to be

divided by 60 to obtain the oxygen consumption for 1 s, which is

necessary for unification with the other results. The data recorded are

shown in the yellow columns of Table 1.

Table 1. An example of the ergometric and respiratory indices co-
registered and calculated when performing Wingate Anaerobic Test

Age Height (cm) Weight (kg) PP (W) |PP/kg (W) PD (%) VO2max (ml/min)
14 166 47 664,94 14 45,8 2427
sec " VO2 ml/min|02 ml/sec| 02 for W difference

1 594,8 1063 17,7 37,1 -19,4

2 629,3 1153 19,2 38,8 -19,6

3 631,6 1153 19,2 38,9 -19,7

4 645,4 1290 21,5 39,6 -18,0

5 607,2 1096 18,3 37,7 -19,5

6 628,5 1096 18,3 38,7 -20,5

7 609,9 1274 21,2 37,9 -16,6

8 529,5 1136 18,9 37,0 -18,1

9 560,6 1136 18,9 35,5 -16,6

10 583,9 1284 21,4 36,6 -15,2

11 540,9 1284 21,4 34,6 -13,2

12 555,7 1126 18,8 35,3 -16,5

13 529,3 1791 29,9 34,0 -4,1

14 522,8 1839 30,7 33,7 -3,0

15 508,6 1839 30,7 33,0 -2,4

16 518 1729 28,8 33,5 -4,6

17 478,4 2000 33,3 31,6 1,8

18 484,7 2045 34,1 31,9 2,2

19 458,1 2045 34,1 30,6 3,5

20 433,7 2155 35,9 29,4 6,5

21 441,7 2295 38,2 29,8 8,4

22 429,3 2162 36 29,2 6,8

23 426,3 2162 36 29,1 7,0

24 396 2261 37,7 27,6 10,1

25 398,1 2648 44,1 27,7 16,4

26 384 2313 38,6 27,1 11,5

27 375,2 2129 35,5 26,6 8,9

28 379,8 2129 35,5 26,9 8,6

29 371,4 2256 37,6 26,5 11,1

30 364,4 2543 42,4 26,1 16,3

15080,1 873,9 981,8

W (305s) 15080,1
02 consumption 30s (ml 30s) 873,9
02 deficit (ml 30s) 226,9
02 excess (ml 30s) 119
02 deficit/O2 excess ratio in% 190,7
W worked out anaerobic 4746,9
Seconds with predominant anaerobic energy supply 16
In % of total W 31,48

W and VO, output are registered by the apparatuses;
VO, demand = ((W*0,239)/5)+V0,ml.sfrom last 5s of acceleration phase (here 8,7);
VO, deficit or VO, excess = VO, output-VO, demand

11



The measurement of oxygen consumption during the test is the
basis for the calculation of its aerobic rate.

The main problem is the assessment of the body’s oxygen demand
during the test. It consist of:

e Oxygen needs for the aerobic energy flow for the load.

e Oxygen requirements needed to maintain the vital functions of the
body. At rest, the most commonly used is Basal Metabolic Rate
(BMR), and the nearby resting metabolic rate (RMR) term, the daily
amount of energy (in kilocalories) consumed at rest. However, the
individual oxygen needs for energy of the person under investigation
at the start of the test is in a state completely different from that at
rest.

Oxygen requirements for maintaining the body functions are
considered to be taken individually for each participant. It responds to
VO, during gaining revolutions in free pedaling at the beginning of
the test before the resistance of 7.5% BW is switched on. In this
example it corresponds to 8.7 ml O,/s.

The conversion of the watts into their oxygen equivalent is made

using the generally accepted numerical values:

1W = 0.239 cal/sec; 1cal =0.20 ml of O, or

1cal =5 ml O, (at physical load)

1W = 0.239 cal/5 or 1W = 0.0478 ml O, .|

Thus, in the example shown, the oxygen demand for the first second
of the test (ml O, for 1W) is equal to (594.8 W * 0.239) / 5) + 8.7 = 37.1
ml O, (5th column of Table 1).

During the 30-second Wingate test, the data are presented in two
columns (4 and 5) of 30 values: one is the variation of the individual

oxygen requirements calculated in our method during the load, and the

12



second — the dynamics in the values of real consumed oxygen. The values

in the two columns can be well illustrated (Figure 1).

50,0
A y)
g40,0 \_/
£30,0 — 2
= 02 deficit
820’0 =02 needs
> 10,0 e (2 consumption
0,0
1 35 7 911131517192123252729 sec

Figure 1. Dynamics of O, needs and O, consumption during WAnT

The difference between O, needs and O, consumption is presented
in the last column of the table. VValues with a negative sign indicate the
degree of oxygen deficit, and those with a positive sign — the magnitude of
the oxygen excess. The moment when oxygen consumption exceeds
oxygen needs is clearly visible: the process of repayingthe O, deficit
accumulated begins. In this example, this is the seventeenth second.

From the data in the model protocol, the following new data for the
share of energy systems in the 30-second WANT can be derived:

* W 30 s (sum of W for each second of the test)

* O, consumption 30 s (sum of O, ml/s)

* O, deficit for 30 s (sum of negative differences)

» O, excess for 30 s (sum of positive differences)

* O, deficit/O, excess ratio in %

» W worked out anaerobic (O, deficit * 5/ 0.239)

* In % of total W (W anaerobic / sum of W) * 100

« Seconds with predominant anaerobic energy supply

13



Statistics

Results are expressed as mean = SD. The statistical power was
calculated with the X>3-criterion of Pearson (CHITEST — Excel 2010).
Statistical significance was accepted at the P(t)<0,95 level. An allometric

scanning technique, as well as the percentile method, was also used.

Allometric scaling method

The method of allometric scaling of the ergometric achievements in
WANT was also applied. The values of athlete’s power are extremely
dependent on the body mass. Apart from their absolute values, in practice
they are most often presented in relative values — converted per kilogram
body weight. This method of proportional scaling of power is subject to
strong criticism. The normalization of exercise power data with body mass
In comparative studies by allometric scaling is recommended.

We developed allometric exponents for scaling the ergometric
parameters of WANT to eliminate the influence of body weight (Petrova,
2018). The reported scores may be useful for coaches for accurately assess
the individual power possibilities in the management of the training

regimes.

REZULTS AND ANALYZES

Soccer and basketball are very popular sports performed by men
and women, children and adults with different levels of qualification.
Soccer and basketball are intermittent activity sports, taxing both the
aerobic and anaerobic system. During competitions, the player’s workload
intensity will range from walking to sprinting. Thus, to sufficiently sustain

the ability to perform during a match, a player must possess an above

14



average aerobic component to assist rapid recovery between intermittent
bouts of high intensity. Soccer also requires a strong anaerobic component
that combines strength, speed and power, explosive force for jumps, spins,
sprinting (Vanderford et al., 2004).

Table 2 presents the anthropometric and functional data of the
athletes investigated.

Table 2. Average anthropometric data and results from a maximal
incremental test of 29 soccer players and 25 basketball players

. . VO,max
sports Age (years) Height (cm) Weight (kg) BMI kg/ml/min HR max
football 14,4+0,9 164,0£9,5 51,8+8,7 18,8+1,9 57,2+7,5 193,7+7,2
basketball 164+1,1 184,7+5,9 77,3%9,6 22,6 2,2 58,6 £4,5 193,0+7,1

BMI - body mass index; HRmax — maximal heart rate;

The aerobic capacity of the young soccer and basketball players is
close to the maximum reported in the literature. Regarding the assessment
of their anaerobic capacity, the available information is too scarce.

Table 3 presents the average ergometric score of all WANT

performed.

Table 3. Average values of ergometric data from 44 WANT
performed by soccer players and 42 WANT by basketball players

Parameter Peak Power Peak Power/kg | Average Power P?)‘\I::flfg Power Drop %
PP (W) PP(W/kg) AP(W) AP(W/kg) PD(%)
Soccer players
Average 788,1 15,9 582,5 11,3 54,5
SD 142,9 2,7 105,8 1,5 13,7
Basketball players
Average 1000,6 13,0 789,0 10,3 44,3
SD 160,4 1,4 106,4 0,9 12,6

As expected, the absolute peak power values shown by the
basketball players are higher than those of the soccer players because of

the higher body mass of the two-year-older basketball players. For the
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same reason, they have a significantly lower relative peak and average
power. Both soccer and basketball players fall into the same group in term
of assessing their anaerobic capabilities, according to the appraisal table
enclosed in the software.

Table 4 shows the physiological parameters obtained in the same

30-second tests (mean values):

Table 4. Mean values of physiological data from 44 WANT

performed by soccer players and 42 WANT by basketball players

Vo, .. 0, Anaerobic Anaerobic Anaerobic

uptake 0, deficit performance
Parameter | W (30s) excess performance performance

(ml30s) (ml305s) (ml 30s) (W) In% to (s)

W (305s)
Soccer players
Average 17288,6 921,0 345,7 1141 7239,6 41,5 19,0
SD 2988,0 160,0 119,7 70,9 2548,4 9,5 4,0
Basketball players

Average 23230,3 1314,6 469,3 135,4 9818,4 42,1 19,9
SD 3109,4 196,7 144,9 108,7 3031,3 11,8 4,6

The high O, uptake for the period of 30 seconds is impressive
(1117.8 £ 270.2 ml), increasing up to 90% VO, max as presented in
Figure 2.

The great importance of breathing in this type of physical effort is
evident from the high correlation between peak power (PP) and average
power (AP) with the oxygen consumption with r = 0.700 and r = 0.781,
respectively.
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Figure 2.Mean O, uptake (ml/s) of young soccer and basketball players
during WANT
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The volume of oxygen deficit exceeds by 45% the amount of
oxygen excess. Only 36.1% of the power output for thirty seconds of
supramaximal effort is provided by the domination of anaerobic

metabolism.

Impact of the training process on the interrelation between the energy

delivering systems in WANT performance

A group of 12 soccer players was tested twice — during the
preparatory training period (Test 1) and after completing a 5 month
specialized training program for speed endurance (P. Peev, 2017) at the
beginning of the competitive period (Test Il). The percentage differences
in the achieved ergometric and physiological parameters between the two
tests are presented in Figure 3.
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% » 11,5 15,1 69 91
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0 T
\ \ olo e o> ) R
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Figure 3. Percent difference between the WANnT parameters of Test | and
Test Il

Improvements in ergometric performance (peak power and average
power) are low but statistically significant; the fatigue index remains
unchanged. In contrast, the contribution of anaerobic metabolism in Test
Il rises strongly (32.4% higher O, deficit and 80.3% increase in the ratio

of O, deficit / O, excess). Enhancement of ergometric results occurs with
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less involvement of aerobic metabolism. Improved anaerobic power is
determined.
The energy supply from the anaerobic system in Test 2 is

significantly greater and continues to the very end of the effort (Figure 4).

Figure 4. Differences between the O, deficit before (Test I) and after five
month specialized training program for speed and endurance of young
soccer players (Test II).

The payment of O, deficit during Test 11 begins later and O, excess

Is with a smaller volume (Figure 5).

Figure 5.Payment of the O, deficit through the excess of O, before (Test I)
and after (Test Il) five month specialized training for speed endurance of
young soccer players.

Similar to the results for soccer players basketball players, showed
the most visible training change in the increase in the percentage ratio
between the oxygen deficit and the oxygen excess in favor of the deficit. It

was confirmed that this parameter is most sensitive to changes in the
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relationships between the energy supplying metabolic systems.The
experimental data obtained suggests that the proposed method of
expanded physiological analysis of WANT performance outlines the
relationships between the systems involved in the energy provision of the
physical work. They also reflect the changes that occur in these
relationships as a impact of the training.

It is worth to stress that the possibilities offered by the proposed
method for selection and sporting orientation for beginner athletes are
valuable. For instance:

Two soccer players with very similar anthropometric data and
ergometric performance in WANT were selected for example (Table 4 and

Figure 6).

Table 5. Anthropometric data, ergometric score and physiological
indicators of two selected soccer players.

Player A B Difference %
Age (Years) 12 12 --
Height (cm) 155 157 1,3
Weight (kg) 48 48 --

PP (W) 858,43 808,36 6,2

AP (W) 611,67 621,45 1,6

O, uptake (ml/30s) 668,3 851,3 21,5

0, deficit (ml/30s) 416,2 360,1 15,6

0, def/O,upt % 62,3 42,3 47,3

e The two players (A and B) are of the same age, with the same body
weight and a 2 cm height difference.
e Their ergometric data in WANT performance are very close

(percentage differences between PP and AP of both are small).
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e |If athletes A and B according to the WANT routine are ranked, they
would be placed in the same category in terms of their anaerobic
capabilities.

e However, if taken into account the physiological indicators
proposed, it will be seen that athlete A achieves maximum
ergometric results by greater activation of anaerobic metabolism
while competitor B achieves the same ergometric result by 21.5%
greater involvement of aerobic metabolism (Figure 7). This shows

that athlete A has greater anaerobic power than athlete B.
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Figure 7. Distribution of energy supply of the same physical load for
player A and player B

e Given the low age and short sporting experience of young soccer
players, it could be supposed that athlete A has better prerequisites for
developing speed-power qualities. It may be assumed that the percentage
of white muscle fibers is higher than that of soccer player B too.

e The results shown above allows to believe that proposed method of
WANT combined with O, uptake analysis, may be used successfully in
the process of selection and orientation of young athletes towards sport

disciplines in accordance to their characteristics of energy supply.
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CONCLUSIONS

1. A method for physiological interpretation and evaluation of the
athletes' performance in Wingate Anaerobic Test combined with O,
uptake analysis was developed.

2. Physiological criteria, precisely reflecting the relative share of
contributions of anaerobic and aerobic energy systems during high
intensity physical effort are provided.

3. Calculation of physiological criteria is easily feasible and makes it
possible to provide express information on the proportion of
anaerobic and aerobic metabolism in WANT performance.

4. The physiological parameters described are high sensitive and reflect
strong associations with the metabolic changes in response to the
training modalities.

5. The physiological analysis of WANT performance described can be
applied as an objective criterion for selection and orientation of
young athletes.

6. The physiological analysis of the WANT performance reported may
be used in the control and management of training in the annual
training cycle.

7. The advantage of allometric scaling of the WANT ergometric
parameters for ranking by relative values independent of body mass is
shown.

8. Percentile norms for absolute, relative and allometric scaled values of
the WANT ergometric data for 14-15 years old soccer and basketball
players are presented.
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RECOMMENDATIONS

1. To expand the research of the physiological characteristics of
WANT by studying the involvement of cardiorespiratory functions
and biochemkical parameters in its interpretation.

2. To recommend including WANT implementation in laboratories
where functional tests are routine, to apply the proposed method for
additional physiological assessment of anaerobic capacity of
sportsmen.

3. The theoretical basis of the proposed method should be directed to

assist trainers.
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